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W FRuTyBan® Hambﬂém..lgm, YCUapaH TapwMa ¢
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-

KuToSHUUT MO3MyHil TeXHHKYMIADHHHT STHIH  TeX-
MUK MACAJanapH — ABTOMAT KYDPHAMANADHINT 3IeKTp
MAIHRANAPH, 3ICKTPOIBTOMATHKA acOCIapH; XHeoGiaid
KYPHAMANAPI;  S:8TPOTCXHOTOTHA  GHaaH T IHPRT-

. TAH TEKTPOTEXHITKA KYDCH NPOFpayMMachra MOc KeaziaH.

IuTola §arapyac sa Yarapypual TOK 3alisHpia-
pHHH  XHcoGJawuiur  acocHil Aacanasapi, 3aenTp pa
HOANEKTR KATTAAUKARRHAY j".-'l‘laI.IIIiIIIII‘ KHCHAYA HA3ADHA-
CH, HOPMAQ 3MKTP MAWMBdTAp Ba  TpanchopmaTopiap,
ABTOMATHK KOHTPOL Ba PoCT.Iaul CXEMAPINAE HIAATH~
JaAUrad 3AeKTP Mallhnalszd Kapaiaal,

DnerTpUK OPUTMA,  BBTOMATHRA, 37IeKTP GH.IaH
SPHTHIL, ICKTD MeDPHACHIN! Y3ATHID BA TAKCHMAALI
HAHP acoclfi macataiapi Gadu staaaan. Wynanraex,
J{HCOG.J‘!EILL[ KYPILTMATADH B 22KTPOTAXHOIOT hATAH MAD-
aymoTnrap Gepiliany.

Kurob INCKTPATEXINKA  HXTHCOCIHTILAAN 601.]."“&
BxTIcocatkaap Gepyeiil TeXmHKYMIapHHHT  Tatabanapd
Ba MycTakila GHALM ONYBHHIAP YuyH MyaKairaHrad.
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CV¥3 pOUWMH

[ Pamnrnaiary KuTol 3MeKTPOTEXHAKA HX-
THeocanran Gonka UXTHCOCANKAap Gepys-
Yil TCXHBKYMJAp y4yH Aapeauk Oyaud, aurd
TCXHHRAHHHED JCKTPOTeXHIKA nporpamMacura
Kupmaiiinran macanasapu (12, 15 — 17- 6o6-
nap)y Onaon TimmpHaran.

DBy sn1o0 Manaka ommMpuin Ba MyCTakui
G osiu yavi Xam Kiinanma Gjina osanu,

KiroGuuur Gupniiyn TYprTa GoOu acocan
(piiaNKa Kypew matepHagvud V3 numWra ona-
Jur, Oy maTepuas TeXHUKYMAap yuyH é3nsran
(manka japeanknapuaa, macanan, JI. C. JKna-
nos Ba H. M. XneGnukop papeanrnja xam
(1961 fimarn wampu) saximm Gaén sTraran 6y-
Jn0 9IeKTPOTEXNHKAHH §Pranuiura Kupnwacr-
ran Vigveunaap Oynaan xadapaop O nnmaapn
kepa, Kntobaarn 1—9, 1—18, 1—19, 3—6,
de-1d, 3—14, 4—6 Ba 4 — 7- naparpagap
DN Mycracuo.

Awropaap ana 1wy ©GoGaapHHHT MaTepHa-
JUIHE SRy KHCKa Xoaa Oaén STHLIHH  Mak-
caara mysoguk ged  xucodnaitan; uyHkn Oy
’I'EIJL(‘JI!p QNEKTPOTEXHHKaHH j"p]"aHHU.U.[&H aB-
Basl Yura MatepHajny TaKpopaail 6KH - YHHHE
OMpop KHCMMHH 3971€KTPOTEXHHKaHHHT OupopTa
OoCunn Vpranaérran BakTAa Takpopaam VuvH
VKVBYHAApra MMKOHMAT sipaTuO Cepajiu



DNeKTPOTeXHNHKA MAaTepPHANHHHHT KYIJIHMIH
Ba XaXMH uerapanaurad Oy KutoOra SHTH
TeXHHKa MacaJaapHHu:  3JeKTPOHHKAHH,
ABTOMATHK KYPHJ/IMAJAPHHHT 3JIEKTP MalllHHa-
JIapHHH, 2JeKTPOABTOMATHKA ACOCHAPHHH, XH-
codJatl KVpHJIMAJApHHH, 9JeKTPOTeXHOJOTHS-
HH Ba X0KAa30JapHH KHDHTHII 3apypJurid ma-
TepHaNHH Kuckaua 0aéH 3TUIOHM TakO30 3T/H.

By kutoOja aBTOpSap SAeKTPOTEXHUKA
MaTepHaJIApUHE, XYCVCaH, MJrapH Hamp Ku-
JMHraHl KaTop Japciuknapia Oaén sTuamaran
2JIEKTPON30JISILHA MacasialapuH XaM KHCKAaua
SPUT/H,

KutoGHMHr pycua MKKMHYM HAIOPH VHWMHT
OHPHHYH HalWIPHAAH YHJAard KaMYWIHK Ba HO@s
HHKJIHKJapHUKr Gaprapady KuJAMHra#aura OH-
nan apy Kanaau.

Astopnap A. . CI\-IH])HOBI‘EI KHTOGHHHT
pyc THJNJAry HAWIPHHH TAXPUP KHJAHIIAA Ba
YHH UHKApUIIia KWIras KaTta MexHatyiapd
5Ba3nra MHHHATAOPYMJIHK OMIAMpAIH.

ApTopsap KHTOOHHHT pyC THAWJArH GHpUH-
Uil HALIPHHU KYAa KYHT Ousan kapal uukKas
BA KUTOOHHHI MKKHHYH HALLUPHHH SIXUIHJAaIra
HMKOH Oepajiuran KyjJa Kyn (ukp Ba Kipe
catmanap Gepran M. B. Autukxa uud xanG-
Jla MUHHATJAOPYHJIMK H3XOp 2Taju.

Asmopaap



KHPALL

Coser HUrrudoru Kommynnetuk naprusicn [Tporpammacu snexTpaarm-
TUPHILTA MAMJAKATHMH3 MU0 YHKAPHI KYYJIAPHHHHT PHBOMK/IAHHILIH
YYyH acocwii mapT- WAPOHT cudaTHia anoxula bTHOOP Gepaju.

Xozupru Baxria CCCP ssekTp 3Heprusl Huiad YHKapHil Ba 3/eKTP
CTanuuaNapHHUHT KyBBaTn Offinua aynéna wkkunun Ba Esponasa Ou-
putun Ypuuga typapu. fAxun Vo ftunankrap nupga CCCP oga MexHat-
HHHP 201eKTp OWJIaH  KYPOJWIAHMII JapaMcacd 3 Mapra OpPTHIIM Kepak.

KIICC nporpammacuzia 3/1eKTp 3leprusl Huiat YMKAPHLIHUHL Kyilu-
Jaru MuMKécna yewimnum wasapaa Tythaamm: 1970 imnga — 900 — 1000

Mapa. kem-coam, 1980 fmnga sca 2700 — 3000 mapa. &em- coam.
DJleKTpocTaHuaapuuur Genrnianrad KyeBaty 1980 fimnga 540— 600
MAH. kKem Oyuinn Kepak, xoa0yku 1960 fwaga 66,7 MaH. xeém sau.

B. WM. Jlenun Tomonuaan 1920 finnpa «Kommynusm Gy Coser
XaKIMAATH TUI0C OYTYH MaMmJaKkaTHH SJEKTPJAlTHPUW AHpy Jefinras
nouaa Coser MrTidoxn KOMMYHHCTHK NapTHACH paxOapsurd OCTHAA
OFHIIMAll amanra OIIHPHJIMOK 1a.

Ap20H 37€KTD IHEPrUAHMHT KYN GYIMINM, HUIa0 YHKAPHIT TeXHO/I0-
FUACH Ba HAFop (pan I0TYKJIapHHi Xa8Tra JKopuil 3THII Macaja/apuHH
TOMOMHAA SHFHYA XaJl KWJHIIFA MMKOHHMAT sipaT® Gepaau,

TaOuatumir Genoén Ba uexkcHamurn Xaguaarn B, U,  Jlenunsuur
Hawopati INEXTPOH TexHHKacuHuur Oapua coxanapuia —wuana yTKas-
THUNAp 3MEKTPOHHKACHA, MOJIEKYJsip, KBAHT Ba [J1a3Ma 3JeKTPOHHKA®
CHa TacauKIaHMOKAA,

3aMonaBHil TeXHHKa XO3MPrH KyHJAa Mypakka® 3JeKTp KypHJiMa-
Japja 107MKa KaTJam/id MHKpocXema KpHHHINHAA sicanraH 103 MHHIJa0
TPaH3uCTOPJap, AHOAJAP, KapIIMIHK/IAP, HHAYKTHB/HK/IAD, KOHIeHcaTop-
Jap Ba COLIKANapHH HULIATHIULE HMKOH Oepaju. AHa wWYHAAH MHKpO-
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cXeMaNapil Sicalia AeKTpoll- Hyp ra  Jaasep Texnnkacnupan  doitaana-
HIQ/L. SUCKTPOIL TeXHOJOTHSCH  BOJAL(PAM, MOJNOACH, TAHTAN, HHO-
Onit Ba wynra yxwam marepiainjapuu yra cody X0/l oJira  HMKOH
Gepaan. bBynpait maTepHajnapess XO3UPrH  3aMoll TeXHHKACHHH  K¥3

OJIJIMMH3TA KeJTHPHII KYAd KHHHH.
Merannapra uuioB Gepuiira 3jeKTpHH GeBocHTa TaTOMI, 9THIL TeX-

HOJIOTHAHHHT SIHTH COXACH — 3JIeKTPOTEXHOJOTHAHU BYIKV/IAra KeJTHP/IH.

DneKTPoH- Xucodaaul TeXHHKAaCHHUHT TypKupad pHBOMKJanMiun ¢a-
KAT aBTOMATHKA Ba TeseMeXaHWKa KVDHJ/IMaJapHHH TaKOMHJLJIALITHPHIL-
raruia NMKoH_OepnO KOJIMaH, MMC/ICH3 XaJK XYMKaauK axaMusTura sra
OyJaran HKTHCOAHIT MacajaslapHH eyHuIra XaM HMMKOHHAT TYyEJAHpaIH,

[ly Hapca TaOumiiku, XD3HPrH 3aMOH TeXHHKacH OWJIaH IIyHYaKH
TAHHIIHII YYYH XaM amajuii (anjap acocnapuii, XyCycaH, XO3HPrH
3aMOH TeXHMKacHJa acocuit (annapiad Oupn OyJirad 3/eKTpPoTeXHHKaHU
MycTaxKam OHMJHMII 3apyp.



BupuHuu 6ob6.
Y3rAPMAC TOK D3JEKTP 3AHMMHPHU

1-1. ACOCHM TYLUYHYATAP

Xap xaupait MoAAMIl KMCM MOAZAHMHT XKyAa KVI MHKJIOpAArH 3a-
PAJIAHTaH 3JEKTP 3appauanapira—InekTp 3apsinapura sra. OIeKTp
HeilTpas 7KHCMZA TeHT MHKJopAa mycOar Ba MaHguil sappavanap 6y-
Jaju. 3apainanran kucmaa € mycOar, € Manduit sapsiiap kKynpox Oy-
JdadH.

Sapaauuur §uyoB OMpAMIH K yJAOH (k) aup. MoisaHuHr Kyaa
Maiila 33appayacCHHHHT — 3JEeKTPOHHHHT 37eKTp 3apsaau 1,6.10'°
KYJ/IOHTa TeHr,

Nap xun sapagnanrad cxkucMmaap Oup- Gupura Topruica, Oup Xua
sapslarausapl sca Y3apo urapuuiagu. 3apaiJapHHHT 3apo  Tabeup-
JAUIyBN V/JAapHUHT Xap Oupu Xam VHH ypa® Typran 3qaekKTp wmaf-
AOH Ounax y3Buii OoraMK 3Kauu Ouwian  Ttywydtapunazn. Ilysaait
KNG, 3apaijap 37eKTp MafijoHH BociTacHla V3apo TabcHpaalap
9KaH. DneKTp MaliloHM 31eKTp 3Heprusara sra.

3apaaan sappauanap 3JeKTp MailoH KyuJapH TabcHpHAa KyuHpHJI-
rasja maiilod 3HepruscH Xucodura wur GaxkapHJ/aiH.

Mojylannir 9jieKTp sapsyJlaHrad 3appayajiapi Ba 9JIEKTp Maii/loH
MATepHAMMHT UKKHTA ¥3apo y3BHil OOFMiK Gy/rad IakJIMAHD,

Kyumac sapsianap MafilonH 3JeKTpPOCTAaTHK MalijoH Jeiu-
Jajin.

DUeKTp MalllouMHH  YHHHP Xap OHp HYKTacHJa XapakTepJaiijrran
KaTTa/HK 3JeKTp Malloun Ky aJdaHranauru (&) ged aramaau.

Maiiaon Ky4/iaHra et Maii/lon TOMOHIHAAH  YHHHr Oepuiran Hyk-
TAaCHra KUPHTH/AraH ¢ HYKTaBlil CHHOB 3apsjura Kypcatujiaérran F
KYYHHHT WY 3apsif, KaTTaaurura uucOath OHJaH upojanaHafid, AbHH

cT (1-1)

Arap g =1 6ynca, § uuHr coH KuiMatH F ra TeHr, jemak, 3JeKTp
Mal10H KyuJaHranaurd KHivar suxatugad OHpJHK 3JeKTp 3apsaura
TabCHP ITYBYH Kyura TeHT,



Malizos KYUNanranauri BexTOp KaTranukaup., Kywnadrawmmy sex-
TOPHRHIF AYHANTHILA MABAOHHUMRT GepuaraH HygTacmja TypraH wycdat
Sapaara TabCHP ITYBYM MalA0OH Kyud HYHaiumwe Ouial ycTMa- yoT
Tyn:aan.

1- 1. pacMaa + @ Ba —Q 3apaiad HKKMTA mapajlen MAACTHHKAAAp
opacusari SneKTp Maflaon KYWIHFQH/INMH BEKTOPH TACBHpAANTaH.

S, OneKTp MalAoH rpadMK PpaBHIIIA IACKTp Mail-
o LOH  KYUMAHTAHAKCH UYH3HKAAPH OPKAnH HoianaHajin.
Kyunaurannak unsurd xap Oup HYKTaXa Mafigon Kyu-
s JIAHTAHJHTH BEKTOPH (Y HyKTara VTKa3H/IraH YpHMH-
/ g ¢ ma GYitnad fiyranaanra Kuaub YTKasaaaan, nektp
4- : MaliloH Ky4/aBTanAuTH YH3HFA MyeOaT 3apaigaH Gouu-
= @ nann® MandHit anexTp sapaina TaMoMm Oynand, Jde-
.' MaK, ¥ TyTaul >Mac, _
el - Aﬁrap UH3HK nyuannmura nepnesIvKyasp Gy.n'raﬂ

S Xap Oup OHPJKK §03a OpKaNd MaBJOHHHHET [y KHC-
I--pacm. 1yp  MEJATH KVU/IAHTAHJIKKKA TEHT €Kl APOMOPLMOHAM COH-
ﬁ: ng;g:ﬂ igg;'i Jaril YH3HKJAAap YTKA3UACA, Y XONa  KYHUJaHramJK
nagran wxen o TH3MKJADH SHUMHPHAAH MaffOH KyuNaHTaHJHIHHH Ga-
paanea naaeTha-  Xonama QofifanaBnil  MYMKHH.

Kajap opachilary Arap wafigouhuHr Gapya HYKTaNapuja KYuJa-
SAeKTp MANXOHN.  raynuk mexTOpMApH G- GHpura Temr 6yJica, y Xoaaa-

Mmafigon GHp MuHenB Zefinnaak. DHp xuucan
MaltjoNra HKKHTa napaaied naactuskanap {1- 1- pacm) opacnzaru
MIIZCTHHKA KHPFOKJApHiaH eTapiuua Hukapuja €Trad MaHIoH MHCOM
6fna onaau,

o
®

t-2. IAEKTP KYYRAHMLL

Arap Gnp KHHCAK 3JeKTp Malonia MycGaT TekiUkpHlUl 3apiad @
(1- 2- pacm) maliaoH Kyuiapu Tavcupsiaa M HykTagad [ Macopana €t-
ran H BygTara MaiifoH kyusapu Hysananum Oyiaaté kjyyca, y xoaaa
Maliflon KyuJapH

CA=F,
mus, éxn (1-1) BH Hasapra oJcak,

A=Fl=gg - - iy

Hw Gaxmapran Gyaagn. i
Maiywwnar wkgn (M, H) HYKTacH oOpacuja @ 3apsiHu Ky4upHIL
BAKTHAA Garknpiaral HUIHHHP 1Y KYUHDHATaH 3apsara HucOaTH Guaat
anAKMANMUIrAE KATTANHK MaAZORHHHP Ya (M Ba H) Hym‘a.napu opa-
CHAAMY DNCKTP KYUJAaRHI 1e6 aTa/aju. . .
Ulynpaft gm0, yssanum

=

o |



Jemax, MKKH HYKTa Opacilard KydIaHum MHKIOpaH Wy HyKTanap
opacija Onpauk MycOar 3apsiiHH Kyuupuin BakTHAZ MallOH KydjiapH
TOMOHHJAH OaKapuJraH HIra TeHr 3KaH.

(1-2) dopmynazan doitranannd, KyHuaarnHy €3uil MYMKHH:

A gEl ’
U=, p -?A— -f. (1_3)

FOCT 9867 — 61 ra wmysopuk CCCP pma 1963 fima 1 sausapian
Gounat Xaakapo Oupuknap cucremacu (CH ékn SI) muiaTHaAMOKAA.
By cuctemaja Kyinara Gnpankaap gadys KuJIuH-
raH: V3VHINK—Me T p (M), Macca—KHJOTrpaMm
(ke), BakT—ceK VI (cer), KYY—HBIOTO H (#),
HIL—IK O VIl b (), 9JCKTP 3apaAd—K y 1o (K),

WIEKTP KYWiannl—BOaAbT (8). M TR e ca b
(1-3) ngopara GruHoan 7-1—{9_5_—3
le = Iir.
1k

(1 - 3) udosanan 31eKTp MAHAOH KyulaHTaH-  1-2- pacw. + ¢ snc:;rp.
JIMTH - 34pAJHHHHAT 5I|p HHHCIH
- U (1-4) Mailjioniaru xapakaTH.

OyH/laH MaiiloH KYy4/aHraH/JHUrH GHp.m{rH
[6]=

H_I\mﬂau Kuaub, anekTp MafiloH qunanranﬂnm MeTpra BOJILT/IAP
Gunan Viuanap sKaH.

DneKTp MafiloHMHuHr Oupopra M HyKrach OWsiaH ep CHPTHIATH
HyKTa Opacufiard KyuJauumr waijoununr wy M HykracHuuur epra
nucaTan moTeHIUHA NN Aefmaann. Tlotenunan ¢ Xappu Ounan Ge-
rHAaHadl Ba KVUNaHTawJuK Kadd BosbTiapia yiiuaHaiy.

Epaarn sicraarad HyKTaHHHT TIOTEHUMAJH HOATA TeHT jAed oJNHalH,

Ma'ifon ucTanraH HYKTACHHUHT NOTEHLHAJIH MHKAOpaH MycdaT
OUPJHK 3apaHA IV HYKTaJaH ep CUPTHAArd Oupopra HVYKTara Kyuu-
pHLI BaKTHAA 20eKTp MaiIoH Kyusapu Oa:kapraH niLra TeHr.

Arap wmaiijonnudr ukkn M pa [ nykTacm ¢, Ba @, NOTeHUHAJ-
Japra sra Oyuca, v xoaja Oupauxk mycdar sapsiud OHPHHUM HVKTajaH
MKKHHUM HVKTara KY4upuul BakTraa Maillon Kyuaapu Oakapra  ui,
sibint M opa /I HyKTasap opacpjard KywJaHHLD [OTeHUMaiap aiup-
MdCHIra TeHr $'bHHI

. 1m = Q@ Py ( 1 +5)

Ywa sapaaum H AykTajzad epraua KyuMpHIIZA JaBOM 3TCakK, y
XoJ1la Maiilod Kyunapu OaskapraH HII @u ra TeHr 0yjub, Gupauk 3a-
paann M HyKTajan epra wajlap KyuHpHII Y4yH MaiijoH Kyujapu Oa-
JKapras MUl sca KyHujgariua uoJasaHiild MYMKHH:

U+ Py
éxku (1-5) nu xucobra oscax:

Uit @u= Py— Qu-+Py #——un-



1-3. DNEKTP TOKH

Metann §TKasruujary SpKHH 3JEKTPOHJAD Ba 3JEKTPOJMTIADIArH
HOHMap TapTuOCH3 Xapakat Xonatnaa Gysiaau. Bvujail wapoutia VTkas-
FHYHHHT OHPOP KYHJAJIaHI KecHMi opkadu Kyun® §Tran 37eKTp MHK-
JIOpH ypTaua HoJra TeHwr Gynaju.

Arap VTKasTHUHHHT yujapura 3/eKTp Kywiauum Oepusica, y XoJaa
8apsiinH  3appavajapia  Vrkasruu  Oyiviad Hiwanran  suekTp MaioH
Kyuaapy TabcHp Kuaa Oouniaiiju sa Oy sappauaiapHuHr Tapruochs
Xapakar Te3jmKJaapiura Maition Kywmapu Ouaan Oup xua it{Hanran tam-
KW/ 3TYBuH Te3nux Xam Kyuuaagn. By Xomga yTrasruuuuar vetagra
KV HIAJaHT KeCHMH OpPKaJIi MabJayM OMD 3JEKTP MHKIOPH oxud YTanu,
SBHH 3J1EK TP TOKH BYXKVAra KeJaiH.

3apsjuu sappavasiap HyHaJram X4apakaTH WHTEHCHBJAHTHHHHL VJIUO-
B TOK KyuH Oyaub, y VTKasrHuHMHT KVHJAJaHr KecHMH OpKa/H
6Mp cekyHAAa OKHO YTram 3JeKTp MUKIOpH OWjaH Viuanaau. Arap
Oupop BayT JABOMHAA TOK XAM, KaTTAIHK XaMm HUHAJIMIIM KHXaTAaH
Varapmaca, y xos4a OyHpail Tok Varapmac TOK Jjefiniaid Ba é3ma
I xapgu Onnaud Oenrunjaxaiu.

Arap { BakT WYMJa VTKASTHUHHHI KVHIAaTaHr KeCHMH opkaan Q
S7EKTP MHKAOpH OKHO yTca, y XoajJa TOK Kyud Kyiljgardua Oynafu:

Q
=% (1-6)

Xaaxapo Oupiukaap cucremacu (CH) ma Tox Kyud Oupaury guiauG
aMmnep Kadyna 3THJraH,
K

Ikynon .
: ék lga =1—.

Teexyia ce

[ynaait kumd, arap YTKasruyHUHr KYyHJAJaunr Kecumu opraan 1
cexyHua | KynoH 3apaj oxud yrea, Tok Kyud 1 amnepra rteur Gyuap
IKaH.

Tokuunr mycOat fiyHamuuy yuyd mycdat sapaanap, kjuaiu-
ran fivHasuin €Ky 3JMEKTPOHHUHT HyHAJMIIMra TecKapw HyHaJIum Ka-
Oyl KUJAHHTAH.

ToK KyuMHHHT YTKa3ruu KyH/Jajlaur KeCHMHHHUr 103H (S) ra Huc-
Oat TOK 3HUJAUTH Jed atanajiu.

[ynaait Kuaud TOK  3uynHrH

1 ammep =

=

!
o=z (1-7)

1-4. DNEKTP 3AHXWPKU BA YHMHI DNEMEHTIIAPK

DUJCKTP TOKI XOCI KHJIHII VYVH 3JIeKTp 3aHUpH OJIuuIM  1napr.
Aur coa WICKTP 30IKHPA yuTa acocHi SMeMEeHTAaH: TOK Maubdauiad,
SAEKTP Iuepristn {adys KuayBusaap ¢k HeTebsmoNudapial Ba Ty-
TALWTHPYBUM CHMJAPAAN TAIKKA ToNran 6§ aaiu.
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1-3- pacMia 5JEKTP 3AHKHPHHHHT CXEMACH, ABHA rpaduK TacBUPH
kypcatuaran. Tok mandau (Al) 3aHAKHPHHHI HUKH yuacTKacH, KOraH
Xamma KueMu (ABBI) sca- Tawku yuacTkacH [e0 aTanaji.

1-1-xazsamga FOCT 7624 — 62 ra GuuoaH 3JeKTp cXeMmajapuja
HILaTHIaAMral waptit rpa@uk Gearumnap TacBHPJaHraH.

Tox maubamjia SHEPrUAHUHT Y éxu Oy
TYPHHH 3. lE,'I{T]) sHeprusara ailJanTHPHII TPO-

LeccHAA 3AEKTpP IOPHTYBUH KYyu— A / b
3. 10. K. (E) yiirotinaaun.
DAEKTp OPHTYBUIE KyU KHilMaT JKuxaraan

Ouprnk sapsaaniur ManGanuur GUp  KHCKHYH- {T M urn

JEA HKKHIT KHCIKHUHED TAUKH KYUaap Tab-

cupiia Kyunpuaramia Xocus Oy.aran aHepris- A 2
!

ra TCHCAMD. DIEKTP OPHTYBUH KyUdl Mali-
Gara ucTebMOYMJIAD yJaHMaral €KM ManOara  [-3-pacu. Diextp 3au-
Harpyaka OepusMarasjari MaHoa KyuJaHiiii JKHDHHHHT CXCMACH.
CHbaTHAA aHHKJAI MVMKHA.

Hcrepnonuniapia aJeKTp SHEPrus HCCHIJIHK, MeXaHuK ExkH 3Hep-
THAHMHT GoliKa OMpop Typura ailyiantupuiaiu. ByHaa HCTeBbMOJIUYHHHHT
KHCI{‘IH.HapH,ﬂﬂFI-[ KVHJIdHHLI U MHII0paH GHp.."II-[K 3apAgHH HCTEeDMOIHH
yuacTkacujaa Kyuupnii yuvi capdaadran (Oowka Typra aiisiaHrat)
IHepruAra TeHraup.

DuekTp 1oputyBun Ky E Gunan kyunaunm U opacijari Gapi
SHePrHAHUHT OHDPJIMK 3apAAMHH TOK MauOaW Wumja KyuupHupia iivio-
najuran (Oomika Typra ailylanran) KucMmujiad udopat OViMO, HUKH
Kyunanum Tywysn (Uy) aed aranajm; mynfaii kuiaud ywoyH
€3UII MYMKHH: :

B U400, (1-8)

Oueprust ManGajaH MCTEBMOJYMra cumaap opkau ysatuaaid. bab-
8M X0Jlapia, arap cumaap v3yH OyimMaca, ynapaa itykosaiiran asep-
rust xucoOra oauumaitau. bua kypcatran xo/ia XaM XVAAH uwynjai,

Kynunua 1ok maudan cudaruia MeXaHHK SHEPrusHH 3JEKTp 3Hep-
rusra ailylanTHPYBUN 3JeKTp reHepaTopaapH, UIYHHHTACK KHME-
BHIT SHEPrHSIHK  3JICKTP HEPrusira aiaHTHPYBYH AaKKYMYJaATOp-
jgap Ba OmpaaMuu JeMeHTJap HILIATHIAILH.

VIeKTP  ZHEPrust HMCTeBLMOJUHIAPHTA 3JeKTp IHePrHiHH MeXalHK
SHepruara alJaHTHPVBUM 3JIeKTPOABHraTe AP, KH3UTHLI JdamMiajsapd,
9JIEKTD BHEpPrHsHM HCCHKJMK SHeprusira afilaHTHpYBUM TNeyKajiap Ba
HCHTHII acOo0/1apH, 3JEKTP SHePrisiHl KHMEBHH 3SHepruara aiviaHTi«
PYBUYH MeTa/ s OJIHII BaHHaAJapu KHpajH.

B.TIEI{T[D 3aHKUpIapaa H3oJsAlHaIanran EKH SJIAHFOY, HDLIH H30Jd-
UHACH3 MHC €KH aMIOMMH CHMJAp MILIATHJIA/H.

DNeKTp 3aHKMpJApAa acocHii sieMeHTJapiaH TalIKapu Y3yBuM ac-
Gobnap, MacanaH pyOHJLHHKJAP, BHKJIOUaTe/1ap, KOHTaKToOpJap, Xu-
Mo7 acGoOsapi, Macania, cakjarHuiap Ba aBTOMATJAP, HUXOAT KOHT-
post VuivoB acGoGmapu: amnepMmeTpJap, BOJLTMETpJap, CUéTuHKgap Ba
XOKa3oaap HIIaTH/IALH,

Il



1-iI-magsan.

BnexTp cxeMaAADAA WWAATHIAZMraH WAPTAM rpaduk Gearmnap (FOCT 7624—62)

Tanbeanpk (GHpAaMuy) ANEMEHT EKH aKKyMYJATOP

-

2 | ¥srapuac Tck remepatopu AR (:)
) - ’ . ': .':.-‘. :i;l'
3 Yarapmac TOK SAeKTp ABHrATe/H - i ) @) !
4 | Epsrour savnacn ®
5 | CumM, rabeap, IeKTP 3ap:HRBpH LMHACH T
6 | Daextp yranku R R
PasuéMIl Ba PaybeMCH3 yJaHHLI o o
Pasvésan vaatiym
7 | Bup xytSayn Ba HKKH KYTOaM BHKACWATELTap ¥
8 | Zpyevan cakiaruy ) . ——
- . - - 4 . S e B
_ 9 | Kapwmnmng (smeprus MCTEBMOATHCH) —_
10 | Peocrar & - . _ﬁ_ —Cg—
15 | Amnepmerp, BOALTMETP
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1-5. OM~ KOHYHM
VTKasraunard s7eKTp TOKHHHHT 3HWIHIH 8 37eKTp MaliioH KyuJas:
raujury (&) ra npomopuyoHal, SbHU

6 = 6.
Kartamuk y —cosnumTupmMa yTKa3vBUaHJAUK Je6 atanmu.
Y caM scanranl MatTepHaJHHHT XOCCajapura Ba YHUHT TeMmIlepaTypacura
GOFNUK M.
DBup KHHCHH 92€KTp Maijlon yuyH
u
6=,
{
Cvijian
U
6 — ']}g — T—‘-I_.
O = [)S, skansmrunn  XucoOra ojnd Qopmynanu Kyilujarnya ésn-
(IHMHS MYMKHH,

I U
=ty
Exu
-
1 (1-9)
yS ;
=35 (1-10)

KATTAMK 271 eKTp Kapwuauk ned aranai.

Ilynpait kuomd, yTKkasruujgary TOK KYUYH YHHHT ydJa-
pHAATH KYuJaHuwrTa TYFPH NPONOPUHMOHAJ, YTKAa3THUY-
HHHP Kapluuaurura 3¢ca TeCKapu NPOMNOPUHOHAN IKAH.

(1-9) npona OM KoHYHH Aed atanaui.

DHeprus  HCTELMOJNUHCHHUHT KAPLIHJMEHHIE 1 Gunan  (1-4- pacm),
TOK MaHOAHHMHT HUKH KApUIHJWTHHH ry Ouyiad Gesrd Jacak, y Xonna
1-4- pacmja Tacsupaanran sariup yuyn Om

KOHyHura Mysoduk ywubynu €3ui MyMKHH: ——
U=1Ir pa Uy=Ir, ff r ullr
Cxn (1-8) ra mysodux, ,
Ewal 4 Ugs= Ir + Irg= I(r +1y). (1-11) ‘:"‘r_
bywjau samiupparn ToK yuyH . 1-4- Pac“"*‘ﬁg‘;’fw dad>
I'=5 (1-12)

Dy dopmyaa 3iektp 3amkupn yuvi OM KOHYHHHH HOAanaiiny.
Samxkup Oepk Ofsrania TOK MaHOAHHHHT KMCKMYJApPHAATH Kyuna-
HHW

U=E—Uy=E—1In, (1-13)
Yausrad sammupja, AemMak, yHJAarH ToK HOJIra TEHT Oysiranja xyn-
Ju Ya manGaHMur  KMCKHUMApHJard Kyunanuin ManGaHHHD 3. 10, K.
ura tenr Oyaaiu, YYHKH
- U=E—Iry=E.
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1-6. 2NEKTP KAPLUMNKMK BA YTKA3YBHAHNMK

(1-9) ndonazan Kapumsug ywdyra TEHrJMMH Xocws Oynagu:

il (1-14)
1
U=1¢68Ba l=1a ne6 oacaK, KapuuAnKHUHT ViuoB OUPJIHTHHE
TOMNAMH3:
B s 12— 1
la a

Kapumank Gupanri oM p.
1 o wapumuk Oy myHpail YTKA3THYHHHT KAPUIMJIHTHKH, VHHHT
yunapuiarn kyuaanum 1 soswbtra Tedr 6ivirauaa yeiad la Tok yraau.
Kapumankuuur kadyan guimirad wapran Gearuaapu 1-1- xajsanaa
KeJITHPHJITaH.
Kapumaukka tecxkapu
sl

. rool

4 (1-15)
u
KATTAJIMK 3JeX TP YTKasyBUYaHJIHK Jefunaiu. By kattanuk jr-
Ka3MHUHHHT 3J1eKTP MaliloN TabCHPUIA 3JIEKTP TOKH yTKasHIl KoOH/HA-
THHH XapakTepaaijin.

YVrkasyBuannuk Oupanrs — 1 omea Teckap, sibHH [/oM KaTTajHK-
oup, v cumenc (cum) nedé aranaid. '

CosiuTHpMa yTKa3yBUaHJUKKA TeCKapH KaTTaauk

1
P = — (1‘16)
¥ :
COJMHIITHPMA KAPWHAWK ,'LGI“II-[.‘IB,U,H.
ynaait kuaund, sapunang Kyingarnua udhojanauumy MyMKUH
{ {
r=-—=p . (1-17)
) S
Coamurnpma  KapumiiK aca
rS
=, (1-18)
l
CouTHpma  KapIUHALGK — COMMINTHEMA YTKa3yBuUaH/JIHKKA TeCKapH
GyaranJiri YuyH cosminTHpMa yTKasyBuanauk (1-5- §) kavjail karra-
Jguknapra Ooruam Gyvica, yuia KaTTanuk/japra, S’bHH MaTePHAJHHHI Xoc-
cacura pa yuuur Temnepatypackra, KapliMJHK 3¢a YJapiaH Tawkapu
fiHa CHMIMHE V3YIJMCH Ba KYHAANanr Kecwmura XxaMm Corsuk Ofnaiu.
Ouatja cumMinir KapIHJANCE oMaapia, KyHJaJaHr KecHMH KBaipaT
MHJINETPAApa, Y3YIIHK 3ca MeTpaapia, Aemak (1-18) ra myBoduy
COJIHLLUTHPMA KA <?.u-,4uf9,f’.u Japjia, CoJMIUTHpMa S'ZTI(afi}’B‘lFlHJIHK
sca COMHIITHPMA KAPIIMJANKKA TECKAPH KaTTaJHK CHGaTupaa /o -mm®
napia yuodarajiu.
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Bup KaTop MaTepHAJAMADHHHT COJHUIBPTMA KAPIIHAHKJAAPH Ba §TRa«’
SYBUAHMHK KufiMatnapu 1-2- jkaapansa Oepuaran,

Kapumauk TepMHHH HKKH XHA MAaBHOAR HLLIATHAMWMNCa 3bTHOOD
GepMOK, Kepak.

1. 1-5- Ba 1-6- § napra GHHOAR KaPLWINANK CHMHHUHT, 33HKHD yYacT-
KACHHHHI' €KH WCTELMOJMMHKANT  SNeKTP Xoccadapufan BHTTacHHR Xa-
paKTepaoBun nmapamerp sKkany xypunain. Uly mavuooaa smeprus ucTed-
MOAYHCHHKED sapiimiasrd 30 onra ékn  cimuuar sapwiinra 0.1 owra
TeHr el afiTaul MyMKuN,

2. Kapwnmix (pesictop) neb 10KOpHAA SCARTHATAH NapameTpaiapra
sra OYarad Ba 3mKUPIK TOKHW dYerapaJall €KH KaMafiTHpHII Manca-
JHAD BACKTP JAIDKHPHTA  yJall yuyH MysnpKadanadrad acOobra Xam af-
THAAAH.

i-2- wanansan

banin IMEKTPOTEXHHE MATEPHANAAPHHRT XoCcCARapH

fanmmars | 20°C narn A y v .
- Suannry, ipa:';:é. l.’.ﬁ::'gﬂmf cadmiupma KKO':D Im:;:ll:{eJ‘;:l:l?l[;‘??np:‘la
Martepuan 2jem? Ty i MY CTANKiM- 9’:;::;!:['}[:19‘ wibtimatie (9 gan 100-C ra-
o °C 0, A ik lfzpad
R fmat oM MMM .
ATOMHER] .27, 657 | 14—22 | 0,029 0,004
Bpousa . . . . . . 3,8—8,90 900 | 50—60 ,0,021—04 0,004
Possgpam . . . .| 18,7 3370 415 0,056 0,00464 .
Koncrantan . . . 8.8 1200 40  |0,4—0,51 0,000005 -
Mes . ... .. 8,1 g0a | 40 0 07--—0 08 0,002 .
Manrankn . 8.1 960 55 0,42 £, 0000UG
Miee . .. ., . 8,8 1083 | 25—40 0,0]75 0,004
Huegpom ., , .| 8,2 1360 70 1,1 .0,00015
yaar ., . . . .. 7.8 1400 | 80—150]0, 13—0 25 0,006
$expatb ... . . 7,8 1450 — 1,4 0,00028
ApoMadb 7,1 1500 &0 1,3 0, 00004

Peoctar jed ATAAYBHYH }ST‘apVB'-l&H KapwHaHK 3an>xup,&am TOKHH
Co3nalw yuyn M)JI}Kd.FIJlElllI‘aH ; . .

Kapumsnkaap ciMan ékn cuMens Ginajm,

Peoctatsniap CHMAH, CYIOKAHKAM Ba CHMCH3 Gyaagn. vam peocTaT- ~
Sap TeKHC 1l CII(|)H() Cdl(pﬂ(’) co3nanaapran I\IIJI][G AcAnNaIH,

Tekuc codnanaanranl CHMML peOCTaT HIGJAULHANOBYH  MaTepHallaH
sAcaarall Fantakka Jpasran cHMI CRIpAnh 1wakanja Oynazu, Peoctar-
HHRP 3MeKTp 3&mkKpmma  yaalran CcOHpaJHHEHE 6[1[} yun Onaad CHP-
maurdyu cpacuiarg RAPUIHAHCHIIH CAPTAKTHYRH );apaKamauTHpmu 6H.’I3H
YarapTHPHILT MVMEHH,

1-1- mmeon. Kyurannmn U = 110 ¢ G{aral »AeKTp TALMOKKa Kapuminry s —‘\

= 200 o ujrnaEMa Nauno yKa ynauras. JIaamafarn TCK Kyubui anlKnanr.,
Tok ®yuu



r=45 oy Gy/ca, YHUHI KHCKHYNADHAATH KyulauuliHd anHgianr,
Kueknuaapaary Kyuhasuun

U=1Ir=2545=225s.

1-2- mucon. Arap wuentnur acGoSujiard Tox Kyul [ = 5Sa, VHHHT KAPHUIHIHTH

1-7, 2NEKTP KAPLWMNUKHWHT TEMMEPATYPATA BOFNIMKIIUIU

MeTann YTKasCHY TeMnepaTypacHHHHT OPTHIUIM 3PKHH 3JEKTPOH/Iap-
HHHr aTom/ap OHaaH TYKHAWMLI COHHH OPTTHPHO 100opHinH Tyhailin
SJIEKTPOHJIAD IIVHANTAN XApaKaTHHHHT YpPTaua Te3JIHTH KaMaiiuO KeTa,
Oy sca KAPUIMIMKHMHT opTHiuura cadad Oyaamu. UWlywaaid kuaud, §1-
Kasruy Kapuim/MriHiHr Temrneparypara OOFJIMK paBuiiija ysrapuuin yr-
KasTHu MaTepHainHHET Tyspanmura OOFJNK 3KaH.

Kymunank meramn Yrkasruunap yvayn temmnepatypa 100°C uerapa-
CH/MA ysrapranjia KAPLINIHKHUHT HHCOMIT OPTHUIH TeMIepaTypaHHHT ¥3-
rapuiyra rnpornopuiosas 6ynaan,

Hlyugatt xuaud,

L Tl TR L (1-19)
n 5
Oynaan

ry=r +na(@,—0,),
EKH Y3UJI-KecHJ
ro=ry (1 + (0, — )], (1-20)

Oy epaa ry Ba r, 0, Ba 0, TemmepaTyparapiard KapLIHMKIap.

0. — KAPIHANKHIHD Temrepatypa koshduiuenth — Temuepatypa 1°C
ra KyTapuiaranja KaplinyimKHUHT HueOuil yasrapuim,

Mucruur temneparypa xosdpduuuentn o = 0,004 1/2pad. By muc
_ CHMHHHT Temnepatypacd 1°C ra ysrapramaa yunnr xapumaurd 0,4 %
V3rapuIiHHY aHTJIaTa .

Temneparypa koaduuueHTHHUHT KuHMaTaaph [-2- »KajiBajja Ked-
THPUIATAH

(1-19) dopmysiagan cuMuunr (MalMHa TYIFAMUHANT) TeMmnepaTypacu
(0y) ¥u anmwnawr yuyn Qoiigananumn MyMKHH, OYHHHD YYyH 7y, o B2
0, HUHr MabJayMm KuiimaTiaapiia r, sapiJHKHM  VJuain Ba Kudupuia-
érran TemmepatypaHu Kyiinjard (opMysiajaH TOMHUI Kepak:
+ 0. (1-21)

B=10

ary

(1-21) opmvaa yHua Mypakkal GyiMaran ysraprupuiliap Cplams
pa (1-19) (opmynajan Xocwsi KUJIRHTAH.

1-8- mwcoa. Arap cumaapuuur kymgananr kecumi S == 10 us® Ba JHHMARKHD
yayuanrn 200 4 Gyaca, xano anuusicit cumaapunnar + 20°C pa — 10°C Temnepaty-
pajapaaric KapuuLanri Tomnich.

Juunsiary nkknra comunpr -+ 20°C para Ka WMHARCH:

2.200

l
U o 0,01?5'

= 0,7 os.
S

(]



Vwa cumaapuunr — 10°C Temmeparypagark Kapiianra
ro=r [} +a(0,—0;)]=07[1-+0,004(—30)]=0,616 ox.

1-4- mucoa. Saewtp ABUraTeab Muc uyaramuauar 0 = 20°C TeMrepaTypajara
KapWHIury 7y = 2,24 ow. DJeKTp gBHratenh HKKH COAT HINAraHjad KeiluH yiua
YyAFAMHIHT  KApIIUEH £, = 2,8 om ra kyTapuiran. YyaraMuunr snexTp ApHrates
HKKH coaT Huliaramian kefinnri 1emnepa1ypac1:1m aHHKNaHT:

[ 2 i R []1 2,8—

; ———1 1 90 ~ 62°C.
: ary 0, 004 2,4 + %

1-8, DNEKTP YTKA3YBYAHIUK

Heranran nojjannnr TapknOujary  KUMEBHH SJeMeHTNIap aToMaapH
mycoar sapsjlaliran  ajpo  Ounan Ao atpouja ailiaHud 10pyBUK
maHdHil sapsiianran SAeKTPORJIApAAH TalKWI TOMraH oy.naau.

Onataa atomnap 31eKTPUK HefTpasiup, UVHKH  §POHHHT sapsaiu
SAEKTPOHAAD 3APALNADH HHEHHNCHTA TeHr,

Arap ssexTpuk nefirpan atomjan (MOJIEKYJaaN) 3IJEKTPOH axpa-
Jud uMKca, y Xoajia aTtom mycOar wHomwra aiiann® Konaau. Artompan
aKpanral JeKTpol Ooiika HeifiTpaa atom Ounad Kymuaud, wmaHdwuii
HOH XOCHJ KHJHIIN CKH 9PKHH X0Jla KOJMIIM MYMKHH. AHa wysjail
SJAEKTPOHAAD FTKA3YRUANJIHK 3JeKTPOHJIAPH, HOHIAPHHHT
XOCHJ Oy NpolteccH 3ca MOHJaHHIN Jed opHTHAaan, XamM Oup-
JMTHAATH 3PKHH 30eKTPONJIAD CKH HOHJAp MUKJOPH 3PKHH 3apsjiaH-
rag 3appava’nap KOHUEeHTPauHACHHH aHuKJaiiu,

ATtomaarn Xap Oup 3JeKTpPOH MabJAYM KuiIMATAarH SHeprusra sra
OVauiy, abuu dakar pyXcaT 3THAraH SHEpPreTHk Xonataapja ¢k carx:
Japia TYPHIUH MYMKEH, XOJ0C, UYYHKH 3/JeKTPOH 3ZHEPrUficH MabjyM
HOPUHAIAP — KBAHTAAPAArHHA V3rapuiy MyMKHH. DJEKTPOH I0KOPHPOK-
JIgTH caTxXra YTHIUH YUVH 3Heprius capdaHuii Kepak. DJIeKTPOH TacT-
poiJard catyra yTramja 3ca aToM OpPTHKYA SHeprusiil HypJanTHpHO
guikapaim.

ATonaap (HFHHANCHAAH TAIIKWA TONraH Mojjanapaa KYTIHH aTtoM-
JIADHIHT V34po Tancupi Tydaiiyin 3HepreTHK cartxmap OHp Kajap yara-
pud, “uepreTHK 3oHajap XOcHa1 Kujaju. Dy soHanapuu  anekTpoHJap
mask v Oyna osmaiiiuran Ba MaH KMJIMHNTaH 30Ha Aed aTtaaypuu
€CoXa ampatud Typaan. Pyxcar srTuaran carxjapra MoC KeayBud auep-
reTHK 3oHa/ap TVaran Ba OV 3oHaqapra ampaniajim.

DAEKTP YTKAIVBUAMIINK Xoci OYJHIIN yuyd T/ 30Ha SJHeKTpOH-
JApHHUHT OHp ke OVin sonara YTMorH sapyp. Ana mymjaait yruul-
HHHT amMajra omuim CKM ommMacanrn Mam KHJAHHTaH 30HaHHHT KeHrJvik-
rura OOFIHK; GV 30HAHMHT KEHIVIMIH  3JIKTPOH aHa wyuaail yrumw
yuyn capduianaiuran IHEPrHATA 1PONOPLHOHAN GYJiaH.
~ YTkasruunap, uaja YTKasruuiap Ba AM3JIEKTPHKAD YTKasyByaHJIH-
THHHHT TypJnua OVAMILM yJap TY3HIHIMAACH Y3Ura XoC XyCyCHsIT/Iap-
ra Oorank. Kartuy suewm sona nasapuscura GHHOAH MeTana VTKasrHu-
Japlard 0KCaK YTKA3YBUAHJMK VJaplard Tyna 3oHaHHHr OVl 30Hara
MWyAA AKHH moMawmwmia sKad (1-5- a pacm).

9 3ieKTpoTexHHKA 17



Ana my cabalra Kjpa MeTal1lard 3/EKTpOHJAp TYJa 80Ha caTXna-
pujan Oy soHa catxniapura yTa onain. Bowkaua aiitranja, 3/eKTpoH-
Jap siIpOJiaH KaMmpoK Y3OKJHKAard opOuTanapian V3OKpoOKAari opouTa-
Japra yTa oMM EKH AaTOMHMHT 4YerapacHHM Taui1ad KeTO 3PKHH
3NIeKTPOHTA ailnanu®b KOJHIIK MYMKHH: Oy 3pKHH BJeKTPOH ViKasruu
yusaapura GepuJiral KyuJaHHLI 103ara KeJTHPraH sJeKTp Mail\OHHHIHT 32U
KyuJaHuigapy TabCHpuia OHpaToMJaH HKKHHUM aToMra Kyund iopaii.

JHepeus
—_——
Imnepeun
e ——
~a
Juepeun
—

AR
cigdvddee 5 7
e e e e e i

AR } ARBERARLY
AALARRER

a) d)
1-5- pacum. JHeprua catyaapy’

a—3FTRasrny; G—ausneKTpHK; e—uana YrTHasrna; 1- 6w sona, 2- man
KMJIMHTaH 30Ha; J- TYArad soua,

Arap Gepunram MojJiafia SPKHH 30Ha Tysia 30HAJAH eTapsH Japa-
JKaja Kenrpok OyuiraH, mMaH KHM/JHHTaH 30Ha opkaau axpaaran Ojuca,
(1-5- 6 pacwm), y Xonja LIyHra MOC PaBHIIJA MO/JAHMHT YTKA3yBuaH/H-
i oxyaa saud Oynaam Ba Oynjail moata AM3INeKTpPHK Ofyand.

UYana yTkasrnunapja MaH KMJIHHTAH 30HAHMHT KeHIJIHMH  JIH3JeK-
TpHKJapAarura Kaparanja Toppok (1-5-6 pacm), ana myHra Moc paBuIl-
Ja 3JeKTPOIJIap SPKHH 3ouara YTuum yuyH saud yiromuur Xam kudos
KMaaan (Macanad, OyHjall yHFONMIIMK TeMmepaTypanu KyTapuur fi{au
Onaan ATOMJIADHUHT HCCHIGIHEK XApakaTHHHHT OpTHLIH X‘!-ICO(‘JIII‘E{ amaara
OIIMPHII MYMKHH); LIVHEHT YUYH XaM ua/ja yTKasru4JapHuHT §TKa3yB-
UAHJMPH YTKasruuiap OusaH JHIJIEKTPHKJAD YTKasYBUAHJIHKIADHIHHHT
OI}EIL‘I’ULE‘I eTajiu,

Vrkasruunap wkkn Typra OyaumHajau. Dupudum TVp VTKasruuiapia
(vaapra KynuHua MeTajjap Ba VIapHHHT KOTHIIMaJapH KHpajn) TOK
(paKaT SNEKTPOHMAPHUHT XapakaTH Tydafian 1osara Kesaain (3Je€K-
TPOH YTKa3syBYaHJH YTKAasruumnap).

Hlkicnmun Tvp YTKasruyiapaa — 3JaeKTpoJinTaapaa  (ynapra KHCioTa
B Ty3Napuunr CyBJard 3pHTMaJapH KHpajH) 3JIeKTp TOK 3PHTYBUH
TALCHPU/IA MOJIJIA MOJIEK yJIaJapHHIHT NapyaAJiaiuiy HaTHKaculd naiilo
Ofuiran Manduii pa MycOaT HOHMAPHMHT XapakaTi Tydafianm 103ara Ke-
Jajm (Mon YrKasyBuyaHJAM YTKaszruugap).

1-9. YTKA3rMY MATEPUATINIAP

DUEKTPOTCXINKAAA HIVIATH/IaAUral YTKAasrHy  MaTepHaIapHH HKKH
TYPYXra mpatiin MyMKHH. BUpHHUH TVvpyXra conumuTHpMa YTKasyB-
YAHJHIH 10K0pH OYJran, HKKHHYM TYPYXra 3Ca COJHILTHPMA KapUIHJHCH
HucOaTan 10K0pn OYNral MaTepHasiap Kupajiu.
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Bupuuuu rypyx MatepHaanap KyfAnmard xoccasapra sra Gysamm
COMHIITHPME Y TKA3VBUAHJMTH IOKCAK, KAPUIMAHK TeMIepatTypa Kodddu- -
LHeHTH KHUHK, MeXaHMK NYXTaJUTH eTapJH, KOppo3uara HuclataH Typ-
FyH GPAHIIH Kepak. .

MaTepaan I\EIHJlaH MAKCAANAp YUYH MY/MA/IAHTAHAMIHTA Kapad,
YHHHT 10K0pHAA K {pcaruarad X0CCanaph an fupura OpTHK4Ya Tanab
Kyiinca, OompKa XoccanapHra HHCGAaTaR 3ca, aKCUHEA, KaMpog Tasal
Kydnaann, Macanad, 37eKTP MalUMBanap ¥paMAAPHHUHE MEXaHUK NYX- .
Taanurd y3uwmud Ba Hu.ngam{tﬁ HINafiaHral KOHTaKT CHMNAPKHUHT Mexa-
HUK NYXTaMurara #ucbGataH aWya NacT OVAMWIH MYMKHH. Xap Karzafi
apanamma $TKA3YBUAHMHMKHH KaMmaltdprasanrd cadadax cod meTannap
SHT JOKOPH YTKA3yBUAHNMKKA 3Ta OYnaiu. :

Muec Mue coamwrapua kapwuaura (p = 0,0175 oa« um® 4) KuuHK-
JWTH, "eTap/y AapaKala MeXaHHK NYXTAAHCH, HWJOB Geprily OCOMAMTH
Ba KOPpO3HAra eTap/H [apaXkala TyPFYHJUrd Tyhahnn yTKasrnu mate-
pras cHaTHAa Keur TapkanraH.

Mpoxat éxku uyfsum HYAM OMNaH MHCAAH CHM, WIMHAJNAp, TacManap,
MacalaH, KOJIIEKTOP TAACTHHKANAPH YUyl NOHACHMOH KEeCHMJH TacMa-
Jiap Ba XoKazaaap fcalll MYMKHH.

Opatpa tapkuouna 0,165 aad kaM apanammanapd Gyiral 3JaeKTpo-
AWTIK MHC MOENATHAAAW, Muc mxkxu xui: MT Mapkanan oMmaTuAmaral
Ba MM Maprann ioMWATHATAH O AHLIH MYMKHH,

Kartuk muc macanan, KOHTAKT CHMAAP (3JIeKTP Kyud OuiaH Top-
THII), KOJLIEKTOP NMJAcTHHKAanap (SAEKTP MalunHa;ap) Ba XoKasodapia
nmnaaTunagd. IOMIDOK MHC 9MeKTp MAIIHHANAPHHHT BA TYPAH SHEKTPO-
MATHUT anfiapaTsiap Ba acSOSMAPHHHT YpaMAapHHM sICAll VuYH HIELIA- .
THAAANTAH cHMAap Talépaalifia Renr KyAAaHuaafd. _

Cot mucian Tamkapy vVRuHT Somka MeTaanap — OpOH3A Ba Ke3-
Jap OuraH KOTHWMANApH XaM HULIATHAAIH,

Xamma OpoH3anapHUHY XaM MeXaHHK NMYXTaJHrH IOKOPH Ba COJIHIL-
THPMA KapLIMAMry Kartta OfaafaH.

Kaamuitnu 6ponsa (Cd — 0,99 ), Konnekrop nAacTUHKANAPH Ba Tpo.I-
Jefl cumnapy Taliépaanl yuyd WUIATHAAIH.

Bepuavmiiym - Gponsa (Bl —2,29%) TOK  y3aTyBud Tpy)KuHAnAPp,
CHPIEUIYBUX ROBTAKTAAD, WYETKA TYTKUYNap #Acall Y4YH HULATH-/
Jan, '

JKea (Zn —309) suexrp anmmapatsap sa acfobaap Acauiga KeHr:
wingauunann,

Amwovunuiinaur anektp (p=0,0495 om-mu*/x) Ba MEXAHHK -
Xoccanapy Mucra muclatan ¢émonpor, Gyaca XaM 31eKTpoTeXHHKala Kin
winathaaik, Cod antoMHHHit — OMWOK GYAHO, YHHHT MeXaHHK NyXTa-
Aurd nact. Katrumaurkura KapaG aniomdHail WKKM xupa Oynagm: AM
MapKany 1oMLIATHAraK amomMuniil sa AT Mapkasu oMINaTHAIMarad anio-
MHHHI,

Muc CHMAAPHAHr YPHHTA a/MiOMMHM% CHMJAD HUIATH/TGH BakTAQ
MHC CHMM DHJaH OMD XMA KapLIWARK BA V3VHAHKIACH AJIOMBEHA CHM-
HHHD KyHAQnaer kecamu 639 opTHy, ammo OFMPAUIH 3CA MHC CHM
OFHPAWTHHHHC 489, HU TAWLIKWA KUAAAH. :
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ONeKTp y3aTHl JMHHSJIADH CHMH yUyH aJIOMHHHN KOTHIIMAJapu
Maca/iaH  MeXaHHK MyXTaIMH eTapiH Ba YTKa3VBUAHJHTH  sIXLIA
(0= 0,032 os-mm®/s) Oyaran anupeii (1—1,59% Mg, Si, Fe apanamma-
Jlapura sra) HIJiaTHIAIM.

LlyHuHrjex, Mu4KH NyAaT CHMAAPH YCTHAAH TalUKH AJLTIOMHHHIT
cumaap Oujan  ypasray Oyiar aMOMHHHE CUMJZP XaM  HIJaTH-
Jia JIn.

[Tynat (TeMup) HMHI CcOMMIITHPMA KAPUIMJMIH aHyarnHa (p =
= 0,13 om-mm*/m) 620, Kopposusra TypryHaurs Kam. Ly caa6au
nynaT XaBo JMHHAJApHAa daxaT KHUMK KYBBATJAp y3aTHLIJAArHH4 WHI-
JAaTHAAMM, uyHKH Oy X044 CUMJIAPHMHT KVHAAJaHT KeCUMHU YJIapHUHD
© 3JIeKTP Kapumaurn Ounan smac, OGajkd MeXaHHK nyxTajury OuJaH
Genrunanagu. Kopposusina caxgaml yuyyH pyX Komiama (pyXJaHras
SHmiap) KVJaHna/LH.

VYTKasruu MatepHasIapHHHT MKKMHUM FYDYNHFA COJMIUTHPMA Kap-
WIHJATH IOKOpH Oysran maTepuaasap kupajin. Bysap acocan KoTuiiMa-
Japaup: HHKeJb—XPOM—TeMHP (HH X POM); TeMHP—XpPOM—aJiIOMHHHIT
(pexpannb) Ba Oowxanap. Yuaap wucutum acfoGnap, anmapataap,
peoctaT/iapra ypamsap ficaul VuVH MiiaTHaagu. By mMatepuasnsap woxo-
pu Temneparypara (TaxmuHan 1000°C) unnaiian. Y napHuHT COJMUITHPMA
KapIUHJIUTHHKHE JoKopy Ofanmuga Oy marepua/aiapiad KHCKAa Ba KXYam
ypamsiap sicaul MMKOHUHH Oepajiu.

Manranun — 869 wuc, 1295 mapradeny Ba 29) HHKeJTHHHT KOTHIL-
MacHAMp. Y HHMHP COJMUITHpMA KApLIMJAMTH IOKOPH Ba TeMIepaTypa Ko-
apuunentn Kuunk (taxmunan 1.10° 1/epad) Gyaramanurn yuyH wyHT-
Jap, Kyiumua KapUIMUK/Jap Ba HaMyHaBHil KApPIIM/IHK FaJTakJ/apy
Tailépnaniia HinJaTHIA1H,

Kasmwap sa patocnap. Kapuwap — KHUMK KaPUIMIHKIAR 3JEKTP
KapLIapjap XOCHJ KHJKLL YYVH HULIATH/IAAHIaH KOTHIIMAIHP.

Kusnrnaran naiitaa kaewap spud yJaHAETraH MeTaslsl KATTUKJIUCH-
ya KOJIMLIM YUYH KaBIIADHHHI 3PHLI TemreparypacH TyTalTHPHaaéTrau
JeTajiap (CMmJap) HMKMAAH aHua nact Oyammm kepak, Kabwap yna-
Haérrai JeTasJIapHHHT CHPTHHH KONJAHAH Ba yJap OpacHJarl THPKHIL-
snapra xkupuO, yaapHu Tyaaupaad. Kaswap getasnapuu mertannra jaud-
(dysusinaiii, HAaTHKAd ODAVIMK KaTiaMm Ba TyTamTipuaaéTrad getad-
Jap cOBMraHAaH cyHr Oup OVTYH Hapcara aiiianaju.

Amanpa oMmox (tapkuduga 189 jan 1o 909 raua ganafin 6§7-
ran) Kanaii — KYprolumHAM Ba KarTHK (TapkuOupa 369 man 1o 55U
raua muc OfuranH) Muc — pyXJH KaBiuap/ap HIaTHJIALH,

AsioMun CHMJIapHH KaBLIapJall yuyH pyX-kasaian (Tapkuduga 569
pyx, 4205 kanafiu Ba 29 muc OyaraH) €kH pyx-ajilOMHHMEIH (TapKu-
Ooupa 80% pyx, 120, anomuuuil Ba 8Y% Muc OyJiran) KaBmapJap wiui-
JiaTHIa .

Vsapo xapmapianaéTran fAeTajilapHH IyXTa Ba HILIOKUIH KHJAHG

TYTAalWTHPHUL yuyH épAamMun Moadanap — (aiocnap Kyanasuiai. Yaap
acocaH KasluapJanaCrran yvacTKaJap CHPTHAArd OKCuijap Ba H{vioc-
JKJIAPHH SPUTHIN BA KeTKM3HLI VYYH XH3MaT KHJalu,

Guoc cuparnpa Kynuuya Kanugoab HIATHIAAH,
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AnoMuH cumnapHn KaBlIapsaimifia OFMpAHK Oyitnua 100 Kuem jena-
Typhanran cnupT Gunan 20 gucm Kanudoapan scanrad (Guioc wuwa-
THJIARH.

DAeKTPOTEXHHK K ¥ MHUP. DISKTPOTEXHUK KYyMUPra acoc Kuaud
YrAePOHUHT 'ryp.n'mu—rpa(}m'r Gusad KyMup osuHAA. Yaap wmaiifa
KyKyHra afiantupuint, KymuMua KOMIOHEHT/Ap, Maca.a@H, MHC KyKy-
HH OHJaH TOWKYMHP Ba MyMJap KYKyHJaapd €pjamuja MIINaTu/uo
waka Gepuaain Ba KH3NTHO HILVIAHAH. :

DAeKTPOTeX MUK KYMHD 9JIeKTp MalliHajapra wuérkanap, neuJjapra,
SJEKTP Naiipaijira, 9NCKTPONNTHK BaHHajapra 3jeKTpoaaap Taiépiaui-
Jla, CHMCHZ Kapunuiaiap scamja, saekTpoBakyym acbobnapra, raJb-
BAHUK ajaeMentTiapra  jetamiap Tailépramjga Ba XokasoJapia HILJATH-
Jijin,

1-10, WL BA KYBBAT

Tok mauban Ounan sHeprua neTenLMoOUHCHan HHopaT TYTALL 3eKTP
gawkupaa (1-3- pacm) 1ok mManGanuuur JeKTp OPUTYBUM KYUH TABCH-
pujia sapsaanap ysavecus ampajnG rypaiu.

- IOgopuaa (1-2- § na) Gaén stuaraunapra Kypa ToK maHGanaa q
BUCKTP SapsUtin KYUUpHi yuyn { BagT Hunja TAlIKW KyuyJaap TOMOHH-
Jun Gookapiaran uun, ki Oowka Gupop TypJard SHePrusaHyu aiiaHTH-
PHIIE XHCOOHTa OJMHTal 9JIeKTP IHeprust KYHUJArura TeHr 9KaHH KeauO
UK a/u:

AM=U7M=EQ=EI£. (]'22)

OUEPrusUHEr CaKJIAHNII KOHYHHra OMHOAH OJIHHIAH 3/eKTP 3JHeprus
XYW Yiua BagrT vuM/ia samkupHMEr Gapua  kucMmaapuia, #bHH Ou3
TekumpaéTran Xo11a SHeprust HCTELMON KHJYBUM OHJIaH TOK ManGania
(cumuapaa aneprusiuuur Oomka Typra aifnaHulInHY Xucodra oJaMaiMus),
SHEPIHSIINE OOl Typaapura aithasajiu,

Herenmodnmna g psLIH KYunpHiaa Gamapﬂ.fzrau Ay vl éKH HCTED-
MOJIHHLEA SHEPrHsHnme tf)lHKﬂ TypHra amaﬂmplma,:mraﬂ Bd An Hura
renr Ofuran Wy sneprust yiinaarnua TONUAaLH:

a’lu == I.I/u = Unff = UH"L {1'23)
Gy epan (< npnéminne (MeTenLMosumn) Aari KyuJauui,
Sueprusaap afupmaci
We—=Wy=W,
TOK ManGanja HCCHIJNKKA ailJanajiuran sneprusigan uCopataup.
By sueprus (1-22) ma (1-23) napra Onnoan Kyiujariya wudogana-
HULIH  MYMKHH:
(E=Uplt=W,=Ult,
OyHjan
1-4- § ma afiTwiran KyunaHHIUHMHT HYKH TYWyBHAaH uCopaTaup.
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DakapiAaral HIMHWEC 15V WOIHH GaXKapui yuyH capqmauran Ba}g-rra
BHCOATH

P = T (1-24} i

KYBBaT ned arana,nﬂ. [Hynnali xumub, KyBBAT — SHEPrUAHUHF 6Hp
TypAaH GOUIKA Typra aANAHHWI TE3NHTH SKaH, 3
ManBasna oupop TYPAAard SHEprUAHUHI 3AeKTp SHEPruAra alnaHu
TESNMUTH MaHOaHHHI (TeHepaTOPHUNT) K yBBaTH feliunaiu: T
L Elt o

== Ll (1-25)
Hctebdionuusa s7eKTp SHEPrHAHHHE GOWKA TYPAATH SHEPrHAra aif-
JIAHKLD Te3NHIH HCTebLMOAUHHHHT KYBBaTH Aeliumann: ;i

=200 =y (1-26)
MaunBana saeKkTp sHepruaHuur doiigacu3 capd Oyanur tesaury i y-
HOTHAALHIaH KYBBAT AeAnaans:

Py =U,l. 12D

DHeprHsHHHT CAKAAHUNI KOHYHUrAa MyBOGMHK TOK MaHOauHHHT (reite-
DATOPHHHT) KYBBATH KCTEDMOJUHHHHT KyBBaTH OunaH [eHepaTopiard
A{KoTANrAaH KYBBAT MHFUHANCHTA TeHr; WyHAal kuaud

P, =Pu+ P, (1-28)

Xankapo Ompauxaap cueremacupa (CH) xyssar Owpaurd BaTTHLH]D
(em), Oy WIVHRail KVBBATAMDKH, yHAR Xap Gup cekyrata 1 s uw fa-
KapHnald, €KH YHEA Xap Oup cexyuasa | J¢ sAexTp 3Heprus GowWKR
TYpAark sHeprusra aiifasajy, wysgal Kuaubé

2

1 sm = ,
I cex

OYHLaH :
N Cbwe=16m:1 cex =1 am-cex;
Bemak, | moyas 1 BaTT = cexynira TeHr.
1-2-§ pan mabaAyMKH,

lae = la. 1k .
wysaai xumb, - - oY
lom= 2% 11 _ | o 1g; .

: b cex b cex :
. JeMak, 1 om— | amnep TokKH#HT | BONLT KYUNAHHUIKATH KYBBaTHAMD,

1-5- mucon. Kyunumnm U = 220 ¢ 6yaran TapMoxka KyesathH P =3 gam 0f.1-
. '8H SAEKTD JBHraTcb }"Jlﬂl[l‘al[. O.nemp ABHTATCIALH olgae‘rran TOK KY‘[HHH AHHK»
JIAHT,
1-26 ra Gunoas;
P=Ul
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Oyunan

/ P 500 93
= = =— 230,
) 220 .

1-6- mucoa. Kyuranmm U = 225 ¢ Gyniran tapuokka [ =4 a ToK oaypun HCHT-
rig acfod ynauwran. AcGoOmiur kyspatd pa ac6o0 2 coaT Hunfa HCTEBMON KHATAH
slleprusiunr GaxocH TonwacHu, | kemt-coam siaekTp sneprus 4 THiMH Typaju.

AcGobuuur gyspatin /= U = 225-4 = 900 em.,

2 ccar wuymaa achOD HETeLMON KWATal SHEprus

(=]

W= P o 0002 == 1800 am-coam = 1,8 Kem - coam.
Capthaanran snepriginmr Gaxocen
41,8 =17,2 tiitun,

1-11. DNEKTP DHEPTHUAHKMHT MCCUKNUK DHEPTHUATA AMNAHULLNA

DACKTP TOKH 2JEKTP 3appananapuiuur iiynanran Xapakatujas uoo-
paTanp XapakarjauaéTran sappavanap MOaHHIP HOHJADH E€KH MOJie-
KyJanapn OunaH TYKHAWraw BaKTAa XapakaTJanaétrad 3appavaHuHr
KHHETHK IHEPruscH KHCMaH HoHjapra €kd moJjexynagapra GepuJaj,
GVHHHr HaTH/KacuAa sca YTkasruy  wusuiian. Wlynpail xuiauo, saekTp
YHEPrusl MCCHK/MK 3Heprudra aiiylasagun Ba Oy 9Heprus CHMHH KH3H-
Tiira capdianul arpodaarn MyXHTra TapKanajiu.

IUICKTP FUEPTHAHHNHT HCCHIIHK SHEPruara ailjianuil Te3Jauri

P=UI

kyeBatr (1-26) Gunan Oenrwnananu €éxu, U = Ir skanauraum  xucoOra
oJcaK, YUIOVHH XOCHJ KWJIaMH3:

P = Ul =Py, (1-29)
Hecurnukka aiiylanyBuy 9/eKTp 3Heprus:
W = Pt = Prt.

Cl eneremaciia MCCHIKNMK - MUKAOPH
Oupdurin sneprist Ouponrt kadu  KoyJIb
OVAramyi@an KapuuinKia axpanud yuKKa
HCCHIQIMK  yIOyra renr:

Q= Pre. (1-30)

Aipanid HHKKAH HCCHIMIK, TOK KYUH,
ARG Ba BAKT OopacHiari  mynocadar-
wi wpojianosur Oy uhotann 1844 iaga
Onp pagriaa pyc axajemurn 2. X, Jlewy
Taxpuba acockia Ba Muraus oanmu Aoyin
tonrad 3au. By wmynocadar xosup JKo-
yab—Jlent KOHyHu Jed artananm,
Y¥TKasruujga TOK ampatrud uwu-
Kapral HCCHKJAHK MHKJAOPH TOK
KYy4H KBajapaTura, YTKaAasrHuHuur
KapWwHJaMIry Ba TOKHUHHT §THII 3. X. Jlemn
BaKTHra Nponopuuonaggup. (1804—1865).
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DJIeKTP HePrUsHH HCCHKAMKKA allIAHTHPHII TYPJH HCHTTHY Ba 8pH-
Tuil acGobapn Xamia KypHaMmajapuia Kyasanuiain,

Bouika ac6ob Ba Kypuamanapia saeKTp sHEPrHAHI HCCHKANKKA aif-
JIAHTHDHII 3Hepruanunr doiinacus ucpod 6y minra (ijKonumura) yaap-
HUHT hoHjand Hm koa(puuuenTHHHHT nacafinmnra oand keaagu, DyH-
JlaH TaluKapH, HCCHKJNK Oy KYPHAMAJapPHHHT KHM3HIINra oJH0 KesagH
Ba VIAapHHHT Harpyskacuuy nacafiTupu® 1o6opajiu; oOpTHKUA HArpysKa
Oepuaranaa sca Temnepatypa OpTHO KeTajH XaMja KYPHAMAHHAT H30-
JIUMACH HUIAAH YHKHIIN CKH KYPHJIMAHMBL HILIAW MY/UATHIHHT KHC-
Kapuumra oaud KeJHIIH MYMKHH.

1-7- mucon. Arap ucHtriy acGoGHINT KapliHnTH 22 03, TADMOKHIHT KyuJalH-
wi 110 g 6¥aca, 6y acGoGna 15 MHHYTAa ampa’inb UHKKAH HCCHKJIK MHKIOPH TO-
{IHJICHH,

Tox kyun

AcboGaa ampanut uHKKAH HCCHKAHK MHKLOPH:
Q= I*t=5%15-22-60 = 49 500 2.

1-12. CUMOA OKULLKM MYMKKH BYNTAH TOK.
OPTHMHYA HATPY3KALAH CAKNALL

CuMHM KM3MTraH BakTAa YHJArH TeMepaTypaHHHT K{TapHIHIIK
CHMHHHT Maccacd Ba ampaaud UMKKAH HCCUKINK MHKJAOpHTa OOF/IHK.
Hecukaukuuur atpodyiard MyXuTra TApKaJHIl Te3JIMrH CHM Ba MYXHT
TeMnepaTypasapuHuHr hapgura nponopunonat, Tox OunaH KH3UTHAA
Oownarasia Aactaad cuM OHyian MYXHTHREHD TeMmepaTypacH Onp XuJj
Oynanu, Hemak, atpodaary MyXWIra Aespin  HCCHKIMK  Oepuamaiiam.
deMMa }iCCHIﬂﬂH_K CIIMHH KH3HUTHLITA capq);lanam-t XdmJa CHMHHHI TeM-
nepaTypacu Kyjaa Te3 KyTapusaiu. CHMHHHT TemIlepaTypach KiTapuia
Oopran capu cuM OHJIaH MYXHT TemnepaTypanap apku opTa Gopaj,
CHM KYTPOK HMCCHKJMK coua Oomaaian. CuM TeMmiepaTypacHHHHT Ki'Ta-
puaniun cycasau, Bupop Temnepatypara GOpHO TOK ampaTiO 4MKapa-
éTran MCCHKJMK OmaH cuM aTpodpra CO4aéTraH HCCHKJHK opachjla
MyBO3anar xocus Oyaagu, CHMHUHP TemrepaTypacd yerapaBHuil Kuii-
wmatura spuiiaan. YerapaBuit TemmnepaTyparaua KHSHTHIL BakTH Typad
KypHaManap yuye Typanuaaup. Macanan, uyriaHMa JiaMnouka ToJiacH
YUyH CEeKYHJHHHT Vayljapura Ttenr Oyvica, aHuariHa KyBBaTra sra
OyJuran mammuasap yuayw Oup neua coatsapra Gopain.

CHMIAPHUNT MABJAYM  TemIepaTyparayarida KH3HIIMIa pyxcaT aTH-
aaju, Mlsojsuuanandran  cumiaap yuyH Oy Temuepatypa  H3oJsLMAHHHD
TYpH B XOCCACHTa, H3ONALHANAHMATaH CHMJEp YUyH 3ca VJIAPHUHE
Mexaumk xoccagapura OornHK 6ynaau. Kusuinr MymxuH GyJsiran Temne-
parypara spuiipin yuyd 3apyp Oysiran TOK CHM YUYyH MYMKHH
6yaran Tok jefinnaan. Msonsnusnanran MHC CHMJIapHHHC Oab3u
Oup Kynpasanr KecHMJapH yuyH MVMKHH Oyarad TOKJapHHHT KHAMaT-
Japu 1-3- awanpaia Oepuiran,
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DNeKTp 3aAHKUPHHUET ailpuM YYaCTKaJapH OpPTHKuYA (MyMKuH Gyara-
HHJAH IOKOPH) TOKHMHI B4 KMCKAa TYyTallyB TOKJADHHUHT HCCHKNHK
TaLCMpUAaH 3pyBuan cagaaruunap (14-11-§) éku penenap
(14-14- §) épnamuza myxoasa kuannagu. CakJIarHUHUHT acoCHil KHCMH
OCOH 3pUHJHraf MeTa/Jiaan KHJIHHraH CHMHHHT KHCKa GyJarujad sicas-
ran gyitma; Oy KyiiMa optHirua TOK Tancupuia KH3HO 3puiinn Ba 3aH-
WHPHY y3u0 Myxodasa KuJuHaéTray yyacTKaHu cakjad KoJajH.

1-3-xanasan

H3oasiuusnanran cumMaap ydyH MyMKHH OVaraH TOK Harpysxanapu

R e 0,5%0,75 1,0(1,5 2,5’ 416 |10[16|25|35 i 50
_J
Chinin Ay, oharin ‘n 15 3 ‘ 30 50 | 80 100‘[-1-10!170 215

Xap Xua MNOTEHUMAJAH HKKH CHMHMHT (KHCKHYJapHHHT) OeBochTa
EKM JKYJla KHUWK Kapiiank opiajv Gup-Gupura yJaHHIIH KHCKa TYy-
Tamys jgeimnagd, Kueka Tyramys KVitMm MyMKHH Oyarad  ToKJaH
Oup newa mapta karra Gyaub, KypHIMaHuHr Oab3d KHCMJApHra Mexa-
HEK XAMJIA HCCHIJIMK 3apap €TKasuinp €Ky 0absH KHCMJApHHH eMupuO
Talualmy MyMKHH,

1-13. KUPXTO®HWUHI BUPHUHYA KOMOACHK

DNeKTp SAHKUPHHHHT OMp HeuTa cumJiap Oup- Cwlpnra yJaHajuran
HYKTacll TYTYH €KH TAPMOKAHHIN HYKTacH Jeiinnazn. Tap-
MOKJAHWU HyKTacura Kapa® fiynaarau Tokaap WHFHH-
AUCH YHAAH UHKAETraH ToKJgap AMFHHAHCUura reur. by
Kupxropuunr OHpuHUN KOMAaCHAHD.

Macanan, 1-6-pacmaars A TyryH yuyH yuw-

OyHH €3amua:

L+bL=L+1L+1;

€KH TOKJAPHH TEHTUKHUHT OMp KHCMHra TKa3-
caK:

]1+‘(2_I3_—{|I_‘!5ﬁ0'

YMyMuit Kypuunimia Kyilujarnya ésamus:

N 1-6- pacy. DuexTp aaH-
a! =9 (1-31) AUPHRMET  TYTYHH.

SbHH TYTYHAArH TOKJapHWHr anarebpamk HHFHHANCH
Houara tTeHr. Oxupiu uKkaza vgojajarn TyryHra kapal Hynasrah
Tokjap myclaT, TyryHjaH unKacéTran TokJap sca marduil XiccOnaraiu.
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1-14. SHEPIMUS MCTEBMONYUIAPUHU (KAPLUMAMKNAPHM) YNALU
a) Kemma-kem yaaw

Arap Oup HeuTa HCTEBMOJIUH €KH Kapmmauk 1-7- pacmua KypeaTua-
ran/lex TapMOKJaHmacJad OWpHH-KeTHH YyJanran Oyuica, y Xoaja yaap
opkaan GHp XHJ TOK YTaau; Oymjail yjal KeTMa-KeT yJaul Jeiiu-
JaH.

Kapwuanknapaarn kyunaunusap (1-9):

Uy=1Ir; Up=lIry Ug=lr,.

Tox Kyuu samKupHHHr Oapua yuacT-
Kajapuia 6up xun GyaranujaH Oy yuact-
KaJaplard KyuJaHHIIap yJapHHHT Kap-

IUHJHKJApHra  [PONOpUMOHad  Gyaiw,
ABHA :

Uy Uy =ryiry Ba UptUg =ryir, (1-32)

Afipum  yuacTkanapjari  KyBBatTJap
1-7- pacm.  Kapumangaapuu KHInaruua;

KeTMa-KeT Yy.Jall. Pl — Ul [; Pz - {}'2[; P s Ual‘r.

OHepPrusAHHHr CaK/JaHHIl KOHVHHra GHHOaH GYTYH 3aHMKHPHHHI KYB-
BATH YyuyacTKa/napjard KYBBAaTJAPHUHT HHFHHIMCHTA TEHT, JAeMaK:

P=P +Py+Py=1(U,+Uy+U,) = IU.

Jemak, 3aHKHPHHHT KHCKHUJADHIAATH KYU/IAHHII 3aHXKHDHUHT y4yacT-
KaJlapHdard KyulaHUIIJIapHUHT AUFHHJHCHTE TeHr

U=U,+U,+ U, (1-33)
Cyurru udosanu xaama-xa/] Tokka Oy/cak KyHHJaruHy TOIAaMH3

U _ U, U , U
7 o i e i e B
Exn
r=ri+rotr, (1-34)

Kapmmauk r 3aHKHPHUHT YyMyMHH (EKH SKBHBaJIeHT) Ka p-
muaurn ged aranaiu; fbHH Oy IOyHAall KapIIMAHKKH, Cepuirad
Kyusanumga Gapua KapIUMJHKJAapHH ia Odjad  aJMaliTHPU/raHja,
3alzKHpla AHA Yina TOK KyuH XocHa GyJasepajiH.

[lyupait ki, KeTMa-KeT yJauHram yvacTkanapjad
TAWKWKS TONraH 3aHXUPHUHD YMYMHUH Kapwuaurn Gap-
Ua KAPUWHJAHKJAPHUHT HHFHHAMCHTA TEHT sKan Kerma-
KeT VJatira Kyfinjiaramap MHCoa  Oyaniun MyMKHIL CHMJAp Ba yJap-
HUHE YUJApHra YJanran 3Eeprus HCTEBMOJUHCH, TPaMBail TapMorHjard
Kyunauui /y =+ 600 ¢ Ba yyrnauMa JaMIoOUKAHHHE HOMENAJ KYU/iaHH-
wu Us = 120 & Oyyranja, ynapuuur Geinta OCLITACH KeTMA-KET KHJMO
yJ1aHajiu.

(/v:Ua =6006:1206 =5).
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1-8- mucoa. Banxupra Kapuuanru ry = 44 oy ra TeHr yfiEOTHI uyJFaMaH SeKTp
JIBMTATE/HHHT Ba Kapulwynru (ry) Bu O nanm 1o 176 em raua OGyaranm uerapana ya-
TapTHPHIL MYMKHH Oyaran pecCTaT KeTMa-KeT YJaHraH; 3aHMHPHHHT KYuJaHuLIH
U = 220 Boabtra Teur Oy.aca, TOK KyuwnH XaHfail vuerapaja YarapTapuul MyMKHH-
JHTHHH aHHKAaHT.

3anKUpHHAr yMyMUil Kapuuanra

r=r - r
ry =0 Gyarania 3ausupaari TOKHIHE KY9H i
v 20 I
o e—— e =)
o 4440 r
rg =176 om Gyaramia 3aummHpAard TOK Kyuw
U 220
= = - — =] ad,
gy 441176
6) llapaazea yaaw
9J1€I{Tp 3aHHPHUHT HKKH HYKTacHra 1-8 pacn.  Kapuntauiaapiu
napanes 10Xo04ajaH TallKHa TONraH hapaduies. yaau,

TApMOKIAHMIIT XOCHJ KHJyBUH GUP Hey-
Ta Kapwmuaukaap ynaurasw Gyaca  (1-8- pacm), Gynaaii ynammn  xap-
wuankaapuu napaaaen yaam efimnaan. Wyngait  knauo,
napasaien yaawaa xap Onp wapiuinauknunr OHp kuckHyd OHp Tyryhra,
HKKHIUH KHCKHUN 9Ca MKKMHYH TYFYHra yJdHaif.

Kapumsmaapuunr Xap Oupuaary Ky4IaHHI TYCyHJap opacijard
U xyunapmwira tenr OVAranyurn yuys 1uaxoOuasapHUHI KapLuHjuKJaa-
puaary Kyuianuuiap Oup xug Oyjaiu, sibHH

U=1U =Uy= Uy, (1-35)
€KH KYyuJaHWIIHE MCC ToKJap OuuaH KapliMJHKJapHHHT KynaiTvach
cudatuia HpoAanacak, TEHMVIHKHM KYilHJaruya €3WiMMH3 MYMKHH:

U= 11?’1 == fzre = fara,
Oynjan

1 s Iy _ rs

e o= —f. B %

I, =1 Iy = g (1-36)

SILHH IIIOXO()‘I&JI&[)JIBI‘H TOKNap LﬂOXOﬁanIapHHHF Kap-
muauKjapira Teckapd NponopuHOHAJ TaKkCHMJaHap
KaH.

Kupxroduunr Gupunun Koujacura GHHOaH
I=1 4141

€KH TOKJIApHH KYWIAHHILIADHHHD MOC KAPUHJIHKAapra HHCOAaTH OpKa-
JIH Hofajacax:

v A U, Us
r n ry Ty

Gab3H KHCKAPTHLUJADAAH CYHT
1 ;
=t — (1-37)
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Kapummuk r 3avXUPpHUHT YMVMHIl EKH S5KBHBAJEHT

KapWHJAKLH, g 5Ca—3aHMXHBPHHUNI VMYMHUil éKH 9KBHBa-

JEeHT VTKas3yBUaHJUTH geiingann,

(1-37) q¢opMysiafan KapuminJaukJjap napaanen yJaurasja
SaHXHDHHUHI 3KBHBAJCNT YTKAasyBYAHJHTU ajJloXHia
moxobuanap YTKA3VBUAHJAHKJAAPDUHHHET fHFHHAHCHrA
TEHT JeraH Xynaoca HiKaj.

(1-37) dopmyna TapMoKJalraH 3aHKHPHHHT IKBHBAJICHT KAPUIMJHTH-
HY aHuKJawra HMKoH Oepaan. Macanan, yyta moxodua yuyn (1-37)
TEHIJIaMauHHT YHr TOMOHMHH YMyM#HI Maxpara KeJTHpCaK, KyHujard-
ra sra Oysamu3:

_1 __nra-ryfs ~+ rary
r rirars ?
OVHAAH 3aHIKHPHUHT SKBHBAJIEHT KAPLINJIHTH
rirafs
g |« B (1-38)

Fife =& rars - farg

Arap moxofuasapHUHT KapLiJukJIapu Teuwr Gyuica, y xosaa

3
P
T
Arap TapMOKJIAHHIIHHHT 7 Ta GHp X ry KapIIWIMKJIH Napajnies
moxo0uanapd OyJ/ica, y X0/a1a TapMOKJAAHWIIHMHT SKBHBAJEHT KapilM-
JINTH: )

r=2L, (1-39)

n

Mxxnra nmapannen moxofuajaH Talikudg TONraH TapMOKJAHHILIHEHT
SKBHBaJeHT Kapuuiaurd (1-37) Tenrsamara mysoduyK Kyifujarn dopmy- -
Jaa OyiiHuya aHHKJIaHaH:

"ls
G (1-40)

Kimuunuk - sHeprus HCTeBMOJUHIAPH, Kywmaalal uyF/IaHMa JaMiou-
Kanap, HCHMTrHy actobuaap, ABuratesnap Oupaexk cakjaHalMran HOMH-
Ha/l  KyuJaHuminaa woiann  yuyH myskannanrad, 1y caGabou yaap
KYNUNINK - Xoaniapaa napajuies ynamaid, 4yHKM OyHjait yeya Ounnian
yjarai BaKTAa yaap OHp XHJ HOMHHAN KyuwJaHHLD ocTHia Oyviaaw Ba
amania yaapjan Xxap GHPHHHHT HIN pexKuMH OOIUKAJAPHUHT ML pelkH-
mira Cora, Oynmaiiay.

1-9- mucoa. Kywnapmu U= 115 ¢ Gysran awungra  gyenatn Py = 3,5 kem
Gyran SACKTPOABUTATENb BA KyBBATH Py = 2 8 gem Gyaran 90cKTponeuka yjaurat,

HHpaarn roknnure 1\')"”{”“ AHHKJIAHT.
iLHI[I'.‘lTI'Jl,‘L:‘!I'H TOKHHHe KyuH
P 3500
)'|=—Dl-= g~ 30 a.
1
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SJIEKTPOTIE‘IKG,E&FH TOKHHHD KYy4H

Jlnngaary Tox Kyuu
=14 1;,=30+4+20=350 a
1-10- mucoa. Kysnaty P, = 100 ém Ba kyuwnannmm U = 220 e 6yuran ujrnan-
Ma JaMiouKaHHHT Kapulianrnni annaanr. Tlapanasen yaaunran finrppmara ala wyH-

JAMMIOMKaHHHT Kap S | Jld .
naii I Rapiy " annKAanT
Kyesar P == Ul = U*/r OGfaranaurn yyyn uyenagva JavMnoukaHHHr KapiiHaurH

U2 220°

24 P T i 484 om.
A
Phirupyara napaaise yaairan Aasnoukanunr yMyMmuit Kapunancy
r A8
¢ = '.,t'; T 24,2 onm.

8) Aparawt yaail

Xap OupH KeTma-keT €KH Napajjiesl yJaHran KapiiMIHKI4apaaH
TAILKHJ TOMNTaH Kapuuaukaap €KW 3aHKHD YuacTKasapuHH KeTMa-KeT
€KN Mapa/iie] yJaw apaJjaln  yJjam
Jeitunalu.

Apanam yaamra 1-9- pacmaa tacsup-
JiaHray 3anycHp mucosr 63ia onau. 3an-
FKHP HKKHTA KEeTMA-KeT YyJ/lauraw ydacTt-
KanapjaH: MKKuTa (ry8a rg -} r,) woxob-
yara sra OYyaran BB yuacTka Xamaa ry
Kapiunankian uopar oyaran B/ yuacr-
KajJan TaillkHJ TOMraH.

Tapmoxsanran  yyacTKaHMHT Kapuu-
auru (1-40) cdopmyaanaH TonHAadH:

Tipg= rolra4-ry) 1-9- pacu. Kapmmangiaphn apa-
BB b (ra4ry) Jaul yoiaui.
3&114’!{]1])!{111[{‘ SKBHBAJIEHT KAPUIUWJIHTH
ra(ra--rq)
r=ip T P
l+ BT 1+r.3+(r3-—r3)

1-11- mucoa. 1-9- pacyna Tacsnpaairan saminpuunr Gapua yuacTKasapHAarH Tok-
Jap Ba KYwAATIIIAD TORUACHIL 3alacpiinr kuekuapiiarn kyuianmu U= 210 e

Kapunumkaap ry == 0,0 om; ry =4 osy ra= 3,5 om; ry =2,5 os.
Bannprinr ymysidl gapuine
ralrg - ra) 4(3,5-4-2,5)

- {Jlﬁ

=t + 743.5520,5 =3 ox

BHpHHUN KapWHIHKAATH TCK

B pikun KapUiiikAart KyuiaHui
Uy=1lir;=70-0,6=42 s,
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BaHKHPHHET TAPMOKJAHTAH KHCMUJATH KyuNaHum
Upg=U 4p—Uy = 210 — 42 = 168 6.
Tox
_YUsp 18
E oy 4 s

Tox
Upp 168
h=rtn= 35z =B

1-15. UKKHM CHMIK NUHKS

aﬂeKTp“ SHEPruA TeHepaToplan HCTEbMOJYHra CHMJAD OPKAAH Y3as
THaaju. TYFpH Ba TeCKapH cumaaplaH, H30JATOpAapAaH, Oy H30.1ATOP-
Jap Ba CHMJapHM yimrald TYPVBUM THPrakJapAaH TalIKWa TOnraH Ky-
pHJIMa 3JIeKTp JuHEA Je0 aTasaam (1-10- pacw). 28
Cumaap KHCKa Oyiiranfia ynapHuHr Kapum-
JUTHHH  sbTHOOpra  onnaca  XaMm  OyJaiu.

Uy Y2 Cumnap ysyupox (¥uaao MEeTp Ba YH/JAH XaM
L_ j Y3YHPOK) OyuiraHja CHMHHHT  KapLINJIHTHHE
i v 3THOOPTa 0IMACTHK MYyMKHH 3Mac, YYHKH I TOK
_ yTrasia  ynapja  KyWJaHWIUHHHT  TYIIVBH
<3 . ! Kyinjgarnya Oymaim:
I 2

1-10- pacw.  Oxupru yuura AU=lIr= "’T.IE‘! ~(l"'“)
HATPY3Ka  yJaHraH HKKH

CHMUIT JHHHHS. Gy epra 2/ — T{Ffpu Ba -KaiTraH cHMIAPHHHT

V3VHJHTH.

Jlunuanuar Gowy Ba yuujgarn Kyuaawumnap dapku Uy — U,, au-
HUSIlard  KyuJaHuin TymyBura TeHr Oyau0, Oyera fij KoTharas
KyuJlaHHn Jelunain, sbHH !

Uy— U, =AU=1Ir. (1-42)

Harpyska (TOX) HOJjaH HOMMEAN KuiiMaTraua Varaprauaa ijyko-
THJIFaH KYWIaHHID XaM ToKKa NponopuxoHan papuiija ysrapaiu. JIu-
HUSIHHHT YUHAArH Ky4Jauull yarapyvaranja JMHHSHUHT OXMPHAATH KYY-
JIAHHLI (v MCTEeBMOJUMAATH KYU/IAHMLIFA TEHF OYaaan) I = (0 oyaranjga
Uy = U, nau Harpyska Gop Oyuaranga Us; = U, — AU raua ysrapaju.

lyspaii Kuanb, KYUJaHHLWIBMHT 001 kyiumnaauran Ay KoTHIHIIH
HCTELMOJIYMIIAPAATH  KYUIAHHIIHUAT 0y Kyiujaguran  TeOpaHuLINTa
teur. By HyKoTHAHMII uYFJaHMa JiaMIIOUKajap YUYVH HOMHHAJ Ky4Ja-
wattunr | — 294 mHH, aJeKTpozBHratennap yuyn sca 2—59) HA
TALKHI 9TajH.

Arap gywiranMmmuer #ya gyimaagaran fiykotwaming Oepusran Gya-
ca, y Xoana (1-41) dopmysagan doiifanannG JuuKs CHMHHHIT 3apyp
Gyaran KyujaJanr KeCHMHHH TONHII MYMKHH. ?

201
S = W. (1'43)‘
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Kyunaunwnuar fiyn Kyiimnaauran HYKOTHIMIINIA KapaG Tonusrad
KyHJananr kecuM iy kyium Mymkun Oyaran Tokka [Oy TOK cHM-
HUHT Ku3umy Ounad Cesrnnanain (1-3- »kafBan)] Moc Kesuul KeJamac-
JIUrH TeKWHPUO KYPHAHIIN Kepak.

Cumnapiaa HyKOTHJAA/HTaH KYWIAHMIIHH TOKKA KynaiTupcak JiH-
HHAA {VKOTHNA HIAl KYBBATHH TONAMH3;

AP =1AU=Ir,
JIunugHuar Qoitiany win KoapduinenTd Kyiuaaruya;
Py P —AP _ AU

B g g
lynraait g, narpyska  (Tok) opTHmi  Ounan  ofijann  uu
Koathdguunentn kamast Gopap sxat.
Fyunannumur iiya yitnaajurag  fiygotaanmm 2 — 59 O6yaranja
doitnasn nu Koapguimentn 98 —959% O6ynaan.

1-12- mpcon. Yuiia warpyaxka — HOMPHA TOKHHHMHP Kyud /=45 a ra Tenr apu-
ratean Gyaran Ba yaveaurd [ =70 u OVaral JHHHA yuyH  CHMJAPHUNT KyHataur
KecHyiHH Ttapnadr, Kywsammmn 110 6. Kyunanmmumnnr pyxcar stuaran HyKOTHAHIDH
5% . Cumrap mucpan scanran Ba Y= 57 ajom. mm*.

Cimnapnynr gyugananr ke (1-43) Qopuysiaan anugrafivia:

(3] AR T
- & )—{L{-g";.— ~ 20 mmt.
yAU 57-110:0,05
Aur g S7=20 au® crania, T KPIIaNaHr KeCHMHH Tahnab olamus.
Cumnapuunr Tannal oauuray  Kyujataur kecumun #yn gyinnazvran guzmm
opkann Texmwmpaiiak (1-12-§). 1-3- skajsasra Gnmoan 8" = 25 mm® kiHganaur Ke-
enmra fiva gviidaanurad Tox 125 amnepra Teur, WyHpar yuyn Oepuaran 45 a TOK
iyn kjiica Gyaaanran TOKAHP.

1=

S -

1-16. TOK MAHBAW MLUMHMHE MKKWU PEXMMMK

Wkkuta Tok mManGawra sra Gyaran (1-11- pacm) samkmupjars TOKHH
yeTrMa-yer gyitnm yeyanuan (oitjanannd apHkJam MyMKHH. Dy
XO/11a 3aKUPHUHT Xap OHp yYacTKACHAArH TOK 3aHMKHPHHHT KapLum-
JIITH y3rapMaranja Oup-CHpujan MyCTakuJa paBHUIJA HULIOBYH MaHOa-
JApHUHT Xap OMpPH XOCHJ KHJraH TOKJApHUHT ajreGpauk HHFHHIHCH
cuaTHia alikaanajin.

Sammupaa Ourra Onpunud Mandéa MaBKyA Oyaravja saHKupaard
CTOK Kyiugarnua Ofuaau:

[ | S
roF raor”
By rtokmuur #ynammmm £, onckrp opuTysan Kyu iiHagumn Guaan
Oup xua Oyvaanu.
3&1-1:»}(1-![),'_'!.&1 OuTTa MKKHHUM ManOa maBKyj Oyaranaa sca 3aHKup-
Jarn Tox Ky#ujaruya:

By .

rop +roe

By Toknnur iyuanmun E, 50eKTp I0PHTYBUN KYUHHHT fjHasiinyn Gi-
Jan oup xua Oynaigu.

2
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3amkupaa 6Up BAKTAA HKKHTA MANGA MUALIACH B yAapIMIC CKTP

ODHYYBYH KY4napu Oup . xusi @iyHanran Oach, wUIsNpAALE XaKukvg;

TOK: : %
w

N g _ E+F e
. : I=L+1,= e (1-¢ .)f-'"
. Arap ManGanapHHHT 97KTP IOPHTYBUH  Kyusiipi KapaMa-Kap. 4
Rysanras Gyaca, .y xon7a 3aHKUPAATH TOK KYitwiariiua;
W 77 _ £y~ E, .
e he ke (14
Menﬁanapﬂﬂur SMCKTD I0PHTYBYH KY4AdpH KapaMa-Xapuni iiyHass
rau 6yaca, E, # E, Oysraniarnua samkupia ToK MaBikya Gynaiu.
Qapas  Kunafinug, E; > E,OfacHn, y X0AL
KaTTa 3JeKTP I0puTYBud Kyu E, xabika éyHa,
raH Oyica, sammHDAardH TOK XaM ylI& TOMOH-
ra, avd E, ra wapama-kapmm Aynanran OF
nagy  (1-11- pacm). Toxxa kapama-gapuin fyea.a-
raH 3NeKTP IOPHTYBYH KYU pynapa ¢kukap
IR ZACKTP OPUHTYBUM KYU jleHHsIaiH,
(1-45) dopmysara Kyfiuparaya g ypuHnw G2pus
1-11- pacst. Mkknra ~ MYMEHIL

ToK manbanra sra ¢
HyaraR 3anmHpAATH E\—Ey=1Iry +1rp+1In, (1-4¢-

BJIeKT TOPHTYBYH e
E},q pBa p‘roiﬂap 6YHJ18H 6HpHH'—IH MaHOaHHHF  3EKTP H0DHTYBUH

K
o {Ey>Ey Gyaranga). KyuH

EL:EQ "I' jfm +!r%+!r-

:~=~ BUPAHYH MaHOaHUHP KHCKHuaapijard U, kyusanuu

Uy=E —Iry=E,+Irp + 1, (1-47)
HKKHHYH MaHGaRWEI KHCKMuaapujard {/,, Kyunauum sca
Us=Ey -+t Irg.

(1-47) TenrnamanuHr Gapua Kucmaapuri [ Tokka ximafithpcak,
KyHHJATHHH XOCHA KHJaMHu3: :
Sy Ul =El— Proy = Ep] -+ Pro,+Pr. - (1-48)
CYHFTH TeHINMaMa TeKINMPHAAETTAH SaHKHPAATH 3HEprHAHMHr OHD
cexyHAMK Ganatcunn Gepaid. Bupunun mMamGamuur xyssatn £,/ fau
my ManGafa HCCHKAMKKA afinaHyBud [°rg, KYBBATHH ailMpuG taurnacak,
Gupniuk ManGa Y3ura HucOaTa® TaliKW 3aMXupra Gepajnran Ud xy.
Batith Tonamua, By KVBBAT r KapLIHJHK Ba HKKMIsu Mau(ajl capdaar
au. Bupuiyn mManGafa oiMHAAMEAR %7 KYBDAT £ KAPIIWIHIK/LL ICCHKIHKKE
alinanaan. Irg, KyeBaT MKKHHUM MaHOaga WCCHEAMKKA aftnaiiazy B3
yHfia AYKOTHAIMrAaH HCCHKJRKAaH wGopat Oyjain. HuxosT, ukxuHus
ManGa GupunuM manGajad onaguras E,/ xyssar Iuy RKKWHuH  ManGa.



HUKT TY3K.MIDHra kapab (akkymyasTep OyJsca, y sapsaijaHanw, yarap-
mac TOK MamuHacu Oyjca, y s/ieKTpojsuratesb Oyand uuiaiju) yH-
Ja & KuMEBHiI €éKH MeXaHHK 3Heprusira aiianain. '

Wlynpaii kuaud, ToKk MaHGanapy € 371eKTp 3SHEpTHSIHHHT TeHepa-
TODH peXHUMHAA KM HCTEBMOJUYHCH PeXUMHAA HUJALK
MYMKHH 2KaH,

Arap man0a reHepaToOp pe:XHMHjJa HINJaca, y XOJJa YHHHT KyuJsa-
HUIM 2/eKTp IOpHTYBud KyulaH Kuuuk (U < E) Oysaf, TOKHHHT
fyHaiuK 3ca 3JeKTp IOpUTYBuM Kyu Hywanmnyu Gunanw Oup xna Gy-
JiafH. :

Arap manfa nCTEBMOJIUM PEXHMHAA HILJAca, V X043 YHHHT Kyu<
JAHULIA NEKTP [OPMTYBUM KyujaaH katrapok (U > E) Oynanu, 1ok
OGunan 377eKTP IOPUTYBUM Kyy 3ca Oup-Oupura gapama-xapuv dynanray
6y.naau.

1-17, KMPXTO®HUHI MKKHMHYA KOMLOACH

-12-pacMjaa TacBHp/AHTaH 3JEKTP 3aHKHMPH reHepaTop pe:kHMHAA
HILIOBYH MKKHTa wMaH0a xama yuTa KapuiMuK/ian Taulkui TONraH.
r, Ba r, KAPUWHANKJAPHH MaHOAaJApHHHT WUKH  KAPUIWIMKJIApH Xamja
SaHKHP MOC Y4acTKaJapHHuur kapimaukaapn aed Kapair MYMKHH.

3amkuphunr B Ba /I vyryunapn opacijard  Kyuianuwsy (1-13)
dopmynagan anuKgar MyMKHIL

Uyy= Ey—1Iiry = Ey—ILir,,

) Oyunan

?

Ei—E;=lir, — Iy, (1-49)
€KM YMyMHH KypunrHIIa

YE =D (1-50)

Cyurru tenrsiama KHPXTOQHUHT HKKHHUM KOWJacH HOMH OHJaH
MalXyp: 3JMeKTp 3aHXKHPH €nuK KouTypHHuHr OGapua
37eKTP WPUTUBUH KyuJsapu E wuur anrefpauk HUFHH-
AHCH 3aHXHMDPHHUHT Vma KOHTYpHAaruW KapwHJAHKJAp-
Aa w3ara KeLiran 6apua kyssanuwaap tTymysaapu (Ir)
HHHI anre6pauk HMFHHAMCHIA TeHT.

K#pXrodQHUHr HKKHHYH KOHAacHra G-
HOAH TEHrJamasap Fysuaacirania arap
ACKTP IOPHTYBUIL  Kyunuur  ifyuananumg

KOHTYPUH ail/iain® anKini yuyn nxtne-

puit Taunab osunran (g Guaan

YCTMA-YCT TYLICA, Y XOJJI 2JCKTP 10pH=

TYBUH Ky4 « ~» Hwopa Owlan  OJids "
Ha/H.

Bopau-io, siekTp I0pHTYBUH Ky KOH- g
YPHH - aitnanuG  wMkpw  AyEanumira Vo B s 3 !
apawa-kapu {ijHanran GYICa, YHIa  Gaura sra Gyaras mypakiat
—» HIopa KyHHJALH. 3aHKHPHHHT CXeMacH.

3neRTPOTEREIKE



Arap wapumnukaan yTaérran TOKHHHT i{yHAJMIIN KOHTYpHM aitia-
un0 yMKHI AyHaammu Owiad  ycTMa-yeT Tymica, y Xoaja Ir kyuias
HHWI TYWYBH « +» Hwopa Oujan onusafn. Arap roxunur fiynannim
KOHTYPHH aiiiauuG uMkMIl fyHajuIMra kapama-wapiun Gyuica, y Xol-
Jla KyuldHull TyHmIyBHra « —y HILOPA KYHHJALH.

1-18. MYPAKKAB 3NEKTP 3AHXWPNAPHMHU XUCOBNALL

Mypakkal saH:xHpIapHH XHCOOJAIUIHUHT XKyAa KyN YCyJlapn MaBe
WyH. Yaapaan Gupu — yerMa-yer Kyium yeynw Ouaad Ous 1-16-§ ga
TaHuWAUK. MKKHHYH yCyn—TYryH Ba KOHTYpJAap yuyu ésH-
JajHuran Teurnamagap vcyJan— KupxrobHHHr GHpHHUYNM Ba HE-
KMHYM KOWJaJapHura acoc/aHraH.

Mypakka® 5/1eKTp 3aH:KUPHHH XHCOO/MAIl YUYH 3aHKHPHHHT CXeMma-
ci, Man0a aJeKTpP IOPUTYBYM KYUHMHI KaTTaJurH Ba KYTOM, LIYHHHI-
JeK 3amkup Oapua yyacTKa/JapHHHHI KapiuuJukiapu OGepusran 63iajid.
XucoOnal HaTHRKACHJA SavKMPHUHr Oapya ywacTKaJlapujard TOKJaps
HHHT KaTTaJurd Ba #yHajuiugiapH anukJanuill JIo3uM.

Kupxro xoujacura acoca TeHrsamajap Tysuil yuyn Cepu/iras
KaTTaluK/JapAaH TallKapH, SaHKUPHUHT Oapya yuacTKaJjapujard TOK-
NnapHuHr fiyHanuiudes  OusMoK  Kepak. TOKJIapHHHr iy HasMILIaPHHE
uxruépuit Tannab onm MyMKHH; Oy HYHaauuiiap 3aHKHpHUHT aldpuM
VHACTKa1apHja cTpenikasap Ousian TacBupiaHai. Arap TeHr/iamanapHu
euragjan keiinn Oupopra TOK MaH(uil KHHMaTra sra 3KanJHrHHM TO-
nuaca, Tanaad onuHran MyHAJAMID  TOKHHHT  Xagukuil  iiyuajumura
TeCKapi 3KaHJUTHHH aHrjatajiy.

Tysuaran TeHrJaMajap COHH HOMabJayMm TOKJAp COHHra TeHr O§-
Jauinn kepak. TyryH yuyH Tysuaran TeHriamanap couu Oepuarad 3aH-
JKUpAArd TyryHjnap couujan Ourrara Kam Oyauum sosnm. Koutyp
yuyH TeHrJjamajap Tysranja liyHaail SHr cOA/a KOHTypJapHu Tansal
QJIHLI KepakkH, OV KOHTYPJAPHUHI Xap OMpHAa HJrapu Tys3djrad TeHr-
Jamajiapra Kupmarah Kampga OMTTA 3aHMKHD yuacTKacH OJCHH.

1-13- mucon. Arap E; =123 6; E, =115 6, r;, =0,15 om; r; = 0,5 oty ry=
=12 ou Gyaca (1-12- pacm), Iy, I, Ba Iy Tokzap TonuacHu.

SauKHPHHHE XaMMa YYaCTKAJaPIa TOKIAp yuyH uxTuépuil iiysanmunap tanial
oaavns, By diymansunap 1-12- pacywia Kypeatwiram.

Yura TenrjaMa ty3amus. Yaapian Onpnuu Kupxroduuir OupuHuM KoHAacHra
acocan, MKKHTACHHH 3Ca KHPXTODHHHr HKKHHUHM KOHJZcHra acocaH Tyslamus. 3

Buprugn renraamans B HyKTa yuyH Ty3aMmus:

Iy 1, —13=0. (1-51)
i renraamann A 5 BJK 3 1 A KouTyp yuys TysaMmua:

Ey = Iy + lgrs. (1-52)
Yuuuin renraamann J T B JK 3 J1 KOHTYP yUYH TY3aMHa:

Ey= lora + lars. (1-53)
Cyurrn mkh TelraaMara con guitvataap kyicak, Kyinardmapiin SoCi Kiamis:

193 = 0,15/, 4 12 13; (1-54)

1156 = 0,5 I, 4 1244, (1-35)
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Cyurrn tenrnamara I, = Iy — Iy TORMH giiicak:
115=0,513—0,5/,412/3=—0,51,+ 12,5 ],. (1-56).

(1-55) tenrnamanu 0,3 ra gimaiitupnG pa (1-54) Temraamara xjumG, xyituga-
THHH TONAMH3: ;

548 0,157 13,18 15
123,0 = 0,151 + 12,074

157,5 = 15,75 I,

! (1-57)

Byugan

157,5
Iy = 15,75 = 10 a.

A oBa 3 nywTanap opacHari KyuJaduun
Ujg = Isra=10-12 = 120 4,

!1———. rl = 0, 15 ‘_—.?0 a;

Ey—Uys  115—120

!2':-_ r = 0,5 = — 10 a.

I rtox onmwparn mandnii wwopa Gy TOKHMHT xaxuxuil HyHammmm 1-12- pacmna
K{pcatmiaran dyHa nIKra TECKADH SKaHANTHHM, AcMak, £ manfa HCTeBMOJuH pPeiH-
MU MUNAGTranINTIHE KYpCaTanH.

Mypakka® sam:KkupJapnn  XHCOOJAINHHHT VUHHUM yCYIM — T YTy i
KyunaHHIU yeyauaup. Dy yeysn MKKH TYLYHJIM SaHKHPJAApHH X
cobnmamaa Huwaathaaan (1-13- pacm).  [HloxoGuanapaarn  TOKJAAPHUHT
mycOat fynamium ae6 A Tyryegan 5 Tyrywra kapad iAyHanMIUHAK
onamua. Tyryn kyunauumu jed aranvBun 5 Ba A TyryHnap opa-
CHJIaTH KYYJaHHII KYHMJATH TMOTeHLHasIap afiipmacura TeHr:

U=@;— @y
OM KOHYHHTa MyBOHK GMPHHUH IIOX0Guajard TOK
Ei—U
L=5=Y (£ vy, (1-58)

‘OyHpa 7, Ba O, — OHPHHUM [MOXOOYAHHHT TeHepaATOPHH: XaM Xucobra
1
oNTaHJATH Kapiaury Guaan YTrasyBuaHJIHTH,
HMrxunun oxobuajarn Tok:

Fo—U
Iy==—— = (E;—U) g,.

fy
YuuHuM moxoGyajars TokK:
Is=(0—U)gs=—Ugs

Kupxropuuur GHpuHuH Komjachra acocal 5 #yKTa yuym Ky#Aua-
THHH €3l MyMKHH; '

L+1L+ 1 =_0-



€KH YMYMHAil KYpHHALIA

Kefinrn Tewrfamara moxobuajars TOKNAPHHHT M(ojacHuy  Kyhcax,
Ky IMAATHHY TOnaMus;

(E,~Uygn +(Es—U) g+ (=) g= 0

.7 KaBcnapHi oumd TyryH KyumaHKUIHHH TOMAMHE:

- Eig -+ Eqge
[ P o £

DIynnai KHARD, myeyn Kywiaruuitt ieKmp lopumyewd Ky bu-

AOMH me2na oxotaalap HMKA3yeuanAi Knadmmacuninz aize0-

T

pauk  durunéucunu  Gapea  woxobugaap
HMRASYEAH ALK AAPUHIHE durunducuea
HUCOQMU2Q mene MWad.
Arap 2JeKTp OPHTYBYM  KYywlapaan
3 t;& oupu 5 Tvrvsaan A ryrywra  dyuasrad
6yaca, y saktaa 6y ado.. (1-68) Ba
(l- :39} dopMyJianapra MUHyc Hiuopa OnfiaH
Kifnnaan.
Tyrys Kyunaunpweu (1-59) d:opMynara
acocaf ToMHINGa, moxoduanapiark TOKJap-

i-13- pacy. MKki Tyrydad

2AHHHD. HH XAaM TONHIWHMHU3 MYMKHI, UyHKH
c h=E—Ua .
xamna - ) .
. ]gz(Ez_U)gz.

Bua yuTa LWoX0Syasu 3aHMHUDHH TEKIHDAMK, XYAIM ILyHra yxwair
uy.u Gunan 1oxo6uanapy COHM HXTHEpHH 6y.nraﬂ BAHFKUPAAPHN XaM Xu-
coBnan MyMKHH.

t-14- Mucoa. Hgxu tyrywad zamksp {(1-13- pacm) yuyH KyHuaarsiap Gepuarau:
Ey=29235a E,=226 8 rgg=roe == 0,50 45, r3 =10 om. 3amxup y4acTRaNaPHIATH
TOKNAPHH TOHNUF.

Tyryn Kywaanmmsl xacobaafiang,

Evgi 4 Eags  295:21296-2
sit+g+e - 242401
33H?ICHPHHIH‘ ylmcmanapxmam TORAaP:

Lows (B —U) g = (225 —220)2= 10 a;
by = (B = U) gy = (226~ 210)- 2= 12 i3
l.--Uga-——220 0] = —224g.

U= -—-2208

Eqmapunnnr ‘r?lpllmmmu TeKLRHpaltc
Wb hatly= 10 12— 22,
JeMak, Macana THpH e,
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1-19. YUMBUKITUMAC DNEKTP 3AHMMUPIAP

Tok xyurapu Typauua Oysranjia XaM €KM KHCKHYJApjard Kyu.ja-
HuLgap Typauua Oyarasja XaM KapluMaurd ysrapmafi  Konajurad
SNEKTP 3aHIKHUD YH3H KJAHW 3ammup Aeliunagu. Iy saxrraua Ou3
aHa WYHAEH 3aHKHPAAPHH TEKINIPAHK. -

Kawmupa OupopTa yyacTKACHHMHT (3JIeMEHTHHHMHI) KapIUW/JIHTH TOK Ky=
uura ékd Kywianuwra Gopnuk OJJraH 3aHKHp YU SHKJIHMAC 3aHKHD
Jefinnagu. Yusugmimac samxuupaapra uyraanMa b
JlaMnoYKanap, 3JeKTPoH JIAMIAIap Ba XO3UPTH
3anoil TEXHHKAcHJa Kenr Kyaiauadtrad Typau
yaja  yrxasrud pa Gowika acbobaap  MHCOM
Oyna onaau.,

LH3HIIHMAC 3aHKHPHUHE Kapiuwaurn (Y1-
Ka3yBUaHJHCK) JAouMuil OYavarananruan, Oyu-
Jail 3amKMpJard TOK VHHHI KHCKHUIApHAarH
KVuJaHuOIra NpolnopuHoHan sMac/auru pastan, ¢ —
Aevak, Oy samxuphy xucoGaamra OM KOHYHH- 'y, i BoAA AT
Hi TatOuMK 3THO Oynmaiiu. XapakTepHCTHKANAP! .

Unsnigaumac saHmupaap ojlatia rpadux
yveyviap Ounan xucoGnanajiu; Oyuja BOJLT aMrep XapakTepHCcTHKaaap-
JlaH — TOK KYUHHHHT 3aykupiarun Kyunasuwra Ooramkaurd [/ = f(U)]
rpadurujan Qoiijananuiaim.

Tox xyuu Ouaan Kyunanmmm opacuparn Ooemaunm [ = f(U) nan
utopat Ofuran ca TYFpH unauy (1-14- pacM) UHsHKAM 3aHMKHPHHHT BOJIBT-
amnep XapakTePHCTHKACHAMP, YYHKH TOKHUHI (KVUJQHHIIHHHL) HCTAJ-
raH KHAMaTH YUyH 3aHMKHDHHHT VTKasyBuaiurujan uGopar [/U Huc-
Gat V3rapmac Gyuaan.

o6 Ba 06 STPH UM3HKJAD 3aHMKMD UMSHKJHMMAC yyacTKaJaprHHHD
BOJILT-aMNep XapakTepHCTHKAIapH IHp.

VIKKHTa KeTMa-KeT yJaHrai udsHK/IMMAC 3JEMEHTIH SaHKMPHH
(1-15- pacy) xucobnawr yuyn OMTTa KOOpAWHATasap YKHAA 3AHKUD Xap
Gup sneventununr /, = f, (U,) Ba I, = f, (U,) BoapT-amnep XapakTepuce-
THKAapHHIL YH3aMH3.

KeTma-KkeT  yhalija  SamKMPHHHT  KHCKHYJApHAArd  KyuJaHimy
YHHHI  aJ0Xna  yuacTKajapulard  KYWIannuIapEuEr  HUrHHARCHTE
“Tedr OVarausmrufan  TokHunr ajinn Oup kuiimatra mMoc Keaysuu Uy
Ba U, xywianuuwiapun Oup-Gupura xg"u.mﬁ, samxupuunr [ = f(U)
BOJILT-aMIep XapakTepuerukaci nysraiapunn  rtonamus (1-16- pacwm),
Macasiad, TOKHMHr mXTuEpmit /' wmilmatra moc KeayBun A’ HykTa
A'yA', Ba A'pA’, alcumccanapnn  KYWMII HATHAKACHAA XOCHI KH-
JIHHTaH.

Arap Gepusral KyusaHullja saHyupiard TOKHH Tonum 3apyp Gya-
ca, v BakTAa abcuuccanap yxura TapMoKHHHT U¢ (05, O) KyunaHHIIHHK
Kiiuo Ba saHaupruEr [ = [(U) BosbT-gMnep XapakTepHCTHKacu OHJaH
KecHIIryHya NepneHAuKyJsp yTkasub, A HyKTanu Tomamus. Ana my
HVKTaHHHT OpAMHATACH 3aHxKupAard epusrad Kyunawuiira moc / TOK-
HY Kypcaragu. A umykragan aGcupccanap YKura mapajsieq uMsuy yTKa-
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Bub, 3amKHPpHUHT Moc yuacTkanmapuaaru U; Ba U, kyunanummnapun ndo-
panoBun Ag4;, Ba AyA, KecManapHH Tonamus,

MKKuTa uyusHKAMMac 3ieMeHT napajvien yaaurauga (1-17- pacwm),
TapMOKHHMHT Kyunanuum U, ra Moc KesyBun Xap OHp 3/ieMeHTarH TOKHH
YJIapHHHT BOJIbT-aMIiep XapakTepHcTHKasjapuiaH (1- 18- pacm) Tomwum
MyMKHH. [Tapannen moxobuanapia
Kyunanuin Oup Xyl Oyuranujas,
U.(0, 0") kyunauswmy Moc K-
JaH axpatud, /; Ba [, TOKJapHA
(OA;Ba OA, Kecvanaphi) Tonamus.

—r

U‘- !
-~
1-16- pacm. Boawt-amnep
XapaKTepHCTHKANAPH (KeTMa-KeT
3aHAHHD).

1-15- pacy.  Mixura

UHIHKIMAC 3/1CMCHT-

JH KeTMA-KeT 3aH-
JKHD.

Arap I, pa /, Tokmapun Gepusiran ymymuii / Tox O¥iliua tomum Tanad
ITHACA, Y X0Jjla HBPBHJIQJI UJDXOG‘\I&.’!HPHHHF KYUHaHHIIHHHEHT aiiun
Oup KMHMATHTA MOC KeJyBul BOJBT-aMilep XapaKkTepHCTHKaCcHHHHI MOC
opauHarasapunu  kymud, ymymuit [ = f(U) soawr-amiep Xapakrtepucs
THKaHH YH3HIIT 33[1}’[).

a
1
117 paen, Hrsira - 1-18- pacwm. Boanr-amncp
IGAHAKIC 9ACMELETIH 1a- XAPAKTEPICTHRAAPH
i aatip. (napaanen sapsup).

L=15=mucos. Jmugupunnr guexkuunapyaarn  xyuisannw U, = 130 ¢ 6yaca, nk-

KHTE KOTMI-KCr y/Aaiean quaiiganMac sreMentaapaart tox kyun [/ Xampa Uy sa Uy
KYUNaHHuLiap  vopiicu.

Boapr-amnep xapakrepueruganap  1-4- wagsasjary Mawaymotnapra  acocad 4He
SHTATH.
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_ 1-4- wansaan
I-15- Mucoara moup

U 8 0 20 40 60 80 100
A a 0 o111 | 027 | 05 | 0,80 | —
Ia a 0 0,07 (0,16 | 0,28 | 0,40 | 0,56
a7
YUaCTKAIAPHHUT  BOALT-aMOEP XapaK- Yy f/
TepHCTHKAMAPHHN YN3u0, TOx KYYHHHHT OHp a6
xw 0,15 0,2 0,3; 0,4; 0,5 a@ Kuiimataa-
pHra MOC KeaysuH OHPHHYH B3 HKKHHYI i !
yuacTkalapunir abeuuccanapund TonHG Ba 94 /
yaapun YK Oyitnua  Kyiiu6, sanmHpHHED . / /
BOJILT-aMIEP  XaPaKTepPHCTHKACHHM  HH3HI -
yuyH unyKranap tonamua (1-19- pacm). /
Ana Wy XapakTepHCTHKanan TaPMOKHHHT 4z o
Kytanmn Usu”. = 130 ¢ yuyn samxupaa-
rH ToK Kkyun [ = 0,4 a skauHuy TONaMH3, ‘ i
By uykra opxaam aGcumeca fiHra napan- g 4r 80 120 8
Jen TYFPH ungnK  yTkascak, U, =526 Ba N g
Uy = T8 ¢ KyusaHuiunapuy  Tonamus. 1-19--pacM.51-15 ;Muceara “ moup.

1-20. TABOPATOPHA MLUM
NMHUAOA KYUNAHWULLHWHT MCPO®JIAHMLLA

By naGopartopua umwmmn Oaxkapimupian assan 1-5-§ Onnan xamia  500-Gerjara
HAOBaHNIr Ma3vMynn Guian Tammund uMKHEL,

Hu naanu

I. AcloGaapunr acocHil Teximig MabIyMOTIapauy €3u0 o/uHr.
Mrrn e mite ansiian dofidananns, cxema tysuar (1-20- pacwm) Ba yHH

pa\GL:pu IrH3ra Kypearunr,

3. IImm akaunr yu-Typr KHiiMatiia avnepmerp Ghan  BoJbTMeTPHHHT Kypca-
THIIHHE E300 oJnnr,

4, Boawtserpaapummir gypearamnra Kapad, nepolh 6yaran kyunannm (A U') i
TOMHIT .

5. Ywa ucpod Gyaran kywsnaniunm Om gonyuugan dofigananis Tonuur,

#—0
| 0,
=0 -

1-20- pacu. JTaGopaTopust HIWMra J0Hp: JHHAAAA KY WIAHHILHAES HCpod G,
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TapruG | JiHHARIATE CHMHHNT IU l |' 1
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Ny MATEPHATH

6. Xap Gup uarpysxa yuyn Junugga uepod 6ynanuran kyesat (A P) uu Ba aunns-
wHNr olinass um koshdunuenta (1) wH xucobaanr,

7. IM{nat cnvan auuns yayn xaM ywa tapru6pa §auawaap ea xucobaap §Tkas
SIIHT.

§. Kysatn sa xncobnaw naTwsanapunn 1-5- jxappanra €sunr.

MrkkuHuu 6086,
TOKHUHT XUMMUABMA TABLCHUPU

2-1. SNEKTPOJIMTNAPAA 3AEKTP TOKM

HMonnu yTka3yBuanaMKka sra 6ynran HKKMHUE TYD § TKA3rHuIapra KHes
JioTajap, Tyafap, HILKOPJIapHUHT IPUTMAMNAPH, YHHHTAEK 0ab3u Cyiog-
TUPWITAH Ty3aap kupaau. MojpjanapHunr wueman €k TYJIMK HOHnap-
Jlail TallKWJI TONraH 3PHTMAnapu €KW CYIOJATHPH/ITAH XoJaThark Moo~
Jajnap snexkTpoauTiaap fAeitunasu. Bojopon pa metana moJexyiia-
Japu mycOaT HonJaap, 3JeKTPONHTIAD
MeTaJ/IIMac KOJIHKJIAPHHHHT MOJIEK yJianaph
3ca MaH(HIl HOHJIA]D XOCHIT KUIALH.

DnexTpoantra COTHPHATaH HKKHTA 9JeK-
Tposra MauGajan Kyuiauwuwr Gepailiink (2-

1- pacm). Amoasan xatoara kapab fiynan-

raH 3JeKTp MaliloHH TabcHpujaa Mychat

WoHnap Mmaijod Oyiviad KaToara Kapad,

. MaHpuit HoHnap sca Malilonra Teckapw,

SIBHH aHoAra Kapa® XapakaTiaBaau. IJlek-

2-1- pacw. Duekrponitaa Tox  TPOAMTAA MOHJAPHUHI aHd WVHAAR Xapaka-
TH HOH TOK/HP. '

DueKTpoOINTHHHT Mauduil HOHJTApH aHojra ypuwaub, ynra OpTHKYA
snekTponsapuin Gepagu Ba Oy snekTpondap sanxup Oyiviab Xapaka-
THIH JAanoM 9TTHpaju. MycBat umonnap katofra Gopu0, saHmup G-
a0 kenatrran  onektpousap Ouasan  kiwmaany AiekTpojjapaary Oy
npouecesiap  HATHAACHAA XUMAABKI Yarapmnaap 103 OGepaan. bywaa
SFSKTPOMMAPAA  SNCKTPOSHTHHED  TaPKUOHIl KHCMJApH  ampanud uu-
Ka/u.
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dapaneli KoHYHHT: OHBOAH,KATOALA 83X PaNNO UNKKAH MOL-
5a MAXAOPH (G 3NeKTPONMNT OPKANN YTran 2AeKTp MUK-
JopHura NpPONOPHUHOHAMN, AbHA

Ge=cQ=clt. @D

(2-1) dopMysanary DPONOPUKOHANAUK KOIPPUIHGHTH ¢ SNEKTPO- °

XHMHABHN 5KBABaJe AT Aeb atasanm; ¥ OHp KYJAOH 2A€KTp MHK-
[ODHE KaTOAZ aWPATHO WHKApPradH MOARAHHHE MUWJIMIDAaMMA2pAa Xucoo-
JIAHTAH MHKAOPHFa TeHr.

MoanaHuHr IAEKTPOXHMHSIBHA 9KBHBANEHTH MOAAMHHT &TOM osrnp-' o
JHFH A MM VHMHC BAJGHTAHCH 7 Ta Ba Yarapmac cou 96500 ra Gyauu-- -
rapnra Teur. Lilyupail Kuand, 21exTPOXMMUABHH 3KBHBaneHT Ky#uaa- -7

ruus Oynagu:
N : 10° A

C= Se%on

~00104 & .
n

A3 pebidnand.

SaeKTPONN3 co mMeTaanap, XycycaH MHC OJHLIEA KeHT K¥anana-

nadum.

MucHH 3nekTposua Ayau Onhan Tosanmam {pagunnaw} vuyH Gup
03 CVAL(AT KHCJGTACH KYIURATAZR MHC KYNOpocHIaH HEopaT 2JeKTpo-
AMT TYARMPUATAH BaHHafapra tONK2 MHC NJACTHHKaNap — KaToAnap
TYLIMPHAGAH, SVEKTPONN3 TPOLECCHIA yJIapra AEKTPOJMTHK MHC §pHa-

wnG Konamm. SJIGKTPO.FIHT,[la ap:m,;}lran anoa BaSHQ}aCHHH aralira ycy-

JH OuNad ONKHTAH XOMAKYH MMC nAaCTRHKanap YT&ﬁ,[LH.

FanbBanonaacTuxa acocnapuin 1804 #inana axkagamur B. C, =

Typan MOAJANApP YUYH 3ieKTPOXMMHABHH 3KBHBAJCHT TYpAHYA KHA-
MaTra sra, Macaqak, muc yuyn (4,329 ae/e, kymym yuyn 1,118 mew. =

JNEKTPOJUT OPKAJHK 3J€KTP TOK ¥TIania BS/ACKTPOANAPAA 2/EKTPO- .
JUT TapKUOHfl KHCMAZPHHWHE AXpPAAM0 YKKKLI TIPOLECCH 3JeKTpo-

drodr nwnad uukkan., FaabgasolfacTuka pensediin Haxuap, Gocsa- -

XOHa KJaHLieJaapi acdll Ba pacsdap Bocuwm YYYH HUaTHRaJurall me-

Crann £ky MeTanMac Gylomiapra MeTana YTKasHIM NpoueccHiad ndopate

qup (17-6obra Kapaur).

FanbBanocTerna— MeTana 6}-’10[\1]‘3 YHH RKODPO3UAJAH CaxJatil

SKH VHTA uBpoiyin TyC Cepmin YuyH dukKME4g Oup Metann KatJaru
KOMnaut (Xpomaani, uuKennaw) hax uGopariup.

DNeKTPOXUMHABHIL CHJIAJY KA LW — METAANAPHUHF cup‘rura
HWaoB Oepununiir nporpeccus  yeyaamapuaad Oupn. Dy npouecc Me-
Tannzari AFHIImKAaphir spTuG  fopuiuaad . nbopat OYaMO, OGvHuur
HATIKACHIA CHPT ofinaiek cuanuiiannb konagy (17- Gofra xapanr),

9J1emp.'1am"mpn.nran TEMHpP HyANapHUNr H37apd TOK Y4YH Kaltuul
cumMy BasHackuHy YTafinn, YNapaa KydJaaHuil ceswnapiu Tyiuca, ansu
yuacTkanapia Tox 'rapmomarmﬁ pe/Lcaapian TAUIKApH, napaanen #yn-
JMap opKaJH, Macanad, TeMHD ityn €xackja epra ETKMSHJTAH Kyeypaap
OPKAAH YTHIUH XaM MYMKHH.

Tok Kysypnapsan unxud ep opxajsu penbcaapra Kafitran }:{onnap-
BH SNEKTPOJHTHK BaHHAHHHF auoad Ael Kapam MVMKHH., Yiua ofi-
Japaa KyBypaap napuanadnG Tesga eMHPHAHO KETULIH MYMKYH.




2-2, TANbBAHUK (BMPNAMYM) DNEMEHTNAP

XumusBull SHeprusiHY SJEKTP SHepPrusra aivianTupysud KafT™ac
npoueccsap 103 Gepajuran XumusBuil Tok manOanapn (XTM) ranbsBas
HHK éKku OMpJaMu¥ 3JeMeHTaAap AelHaaiu.

BOJILTHUHT SHr COAJA TadbBaHMK 3JeMeHTH (2-2-pacm) cyJbdar
KHCJOTAHHHT CYBJArH 3pUTMAcHra TYWHPHIraH PYX Ba MHC SJEXTpOJs
nau uGopataup. By kucnmotaHmur OHp KHCM MOJeKyaanapn cyB épas
muga mycoar (2 H) Ba mandmit (SO,) nou<
Japra axpanaan. Pys 3snexTpold 3/eKTpo-
JHTIA  XHMHSBHH  Kyujap — TabcHpHjia
spuiizn, Pyxuusr mycGaT woHsIapH S3puTMa-
ra yragn sa mauduit (SO,) wonnap Gunad
Oupukuo muc  Kynopocn (ZnSQ;) HuHP
HefiTpan MOJIeKYJaNapHiin XOCHJ KHJAH,
Bogopoauuur  mycGar HOHJAPH  37€KTpo-
JUTHH  MycOat sapsyaiiaun. Pyx snextpost
Manduit sapsanana.  Hatwkaga  pyx —
9NEKTPOHT Yerapa KaTaaMuja foTeHlHas
Jap gapky 103ara KelagH Ba  3JeKTPOJMT-
JaH pyX 3neKkTpojara Kkapad [iyHaiaran

2-2- pacm. Bosbra sueMeHTH  gnekTp  Mafigon Xocua GYmamu.  Maitnon

Ba YHH yaaml CXeMacH.  gyyjapuw pYXHMHI MycOAT HOHJApH 3JeKT-
poautra §THIIMra  TYCKUHJMK  KHJa1H.

JaexkTp MaliloHH Kyuwiapu GuJaH XuMuasuit

KyuJap opacH[d MYBO3aHAT f03ara Kejray, PyXHHHT 3JeKTDOJHTAA
spuiH TYXTailam. Myc6ar unonaap (2H) nunr Gup KHCMH JIEKTPOIHTAA
JesipIH 3pHMaiIHraH MHC 3JCKTPOJHHHP 3PKHH 3JICKTPOHJAPH XHCOOH-
ra HefiTpannamani. DYHHHT HaTHKACHIA MHC 3JeKTPOJ JICKTPOJUTHHHD
noTeniuanyian KaM (apy Kuaaauran mycOaT noreHuuanra sra Oynaju.

ONeMEHTHHHT 3JIEKTp. IOPHTYBUYM Kyud (3.10.K.) MHC Ba PyX 3/eK-
TPO/JIAD OpACHJArH MOTeHLMaasap (apKura — arap 3JeMeHTra TalKH
8aHKMP yJaHmaran Gynca, 37eKTpojJap OpacHAarH KyuJaHUILTa TeHr.
BosbTa 2/eMeNTHHHHT 37eKTp topuTyBun Kyuu 1,1 BoibTra Teur. Iie-
MEHTHHHT 3/JIeKTp IOPHTYBUH KYud MaH(UH 3/eKTPOALaH (KHCKHYAH)
MmycoOaT 3JieKTpoAra kapa® HiRajaraw Ba YHJar# TOKHHHT [iHajHmmHra
MOC KeJaju.

PyOuabHUKHH ynald 3JeMeHTHHHI KHCKHYIApHra TaulKH 3aHAKHPHH
TyTATHPAMU3 (2-2- pacM). DICKTp IOPHTYBUH KY4 TabCHPHIA 3aHIKHP:
Jla ToK Xocus Oynagu, OyHAa 3aHKMPHHHI TAlUKH yuyacTKacu/la 3JeKT-
pouap mMaHpuit Kuekuugad mycOaT KHCKMura Kapab Xapakatiatiazu.

Tox suexrpoanapia 3apafnapHu KamafiTHpaju, JAemak, JeKTp Maii-
Jonim kaMafitupuG 3JeKTp Ba XMUMHABHI KYyuaap OpacHiari MyBo3a-
Hatuu Oysaju. XHMHABHI Kyurap TabeHPHAA JCKTPOJHTIE PYXHHHD
aury - nouaapit §rajn. Boxopon WOHMapn 3Ca MHC 9JEKTpOAra fKHH-
JAatmd, ynuiur opikun snextponaapu  Ounan  Guphaiunb, BoJAOPOAHHHEP
HellTpaa MoJekyasapnra  aianaan. Muc  ssexkrTpos, €mMoH  YTKa3yBuH
Ba YHH 3JCKTPOJNTIAN ampatHO KyloBuM BOJOpOA Nydakyanapy Kats
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namy Gunan Komnamand. DBy Xomuca 3MeMEHTHHHT KyTOJdaHHm A
Jeiinaanin. Y 3JeMeHT 3JIeKTP IOPHTYBUM KYUHHHMHI KamaiinlIura pa ud-
KM KapUIMJMTHHUHT OpTHIIMra oJiM0 Keqaau. KyTOsanum Xoaucacuuu
Gaprapad KHJHIU YUyH AenospH3aTOpPaap— OCOHIHHA KHCJIOpOZ,
Oepajura MOAAAnap, Macajad, mapraser, TYPT OKCHJI WIIJATHJAJH.
Jlenossipu3aTOPHUHT  KHCJOPOAH BOAOpOA Ousan OupuknO, CyB XOCHJ
KHJain Ba 37eKTPOJHN EMOH YTKa3yBuH BOJOPOJL KATJAMUAAH TO3aJali;Ii.

Xo3upru BaKTla 3JeKTPOTeXHHKA 3aBOAJApHAA Tail€ép/aaHaguran Typ-
JIH XHagard OHpAaMud S/eMeHT/ap OopacHia wapraHell-pYyXJiH 3JIeMEeHT-
Jap (MP2) Kyaa KeHr Tapkaaras.

By saemeHTsiap KYPYK Ba HuMla CYOKIHK KyHuiajurad xuiamo
TaHEpaanagH.

Cytoknuk Kyiiniaaurannapura OeBOCHTa HILIATHII apadacuiarina
JEKTPOJNT KYinaud ura Tywupuiaad., By sieveHnTtnap sna peseps
sjeMeHTaap XxaMm Jed atafnajM, UYHKH yJjap 3JeKTPOJHT KyHHMacH
Y30K BaKT CakJaHHUIH MYMKHH. Maprasen-pyXau s/jeMcHT/Iap CTakaHra
VXwaTtud XamAa rajertajn KuaMO scanaii.

Crakaura yxmarad mapraHeil-pyxuau ssenentaap (2-3- pacm) mauguii
PVX 371eKTPoj OHp BAKTHHHT Y3u/la HHMAMHAD EKH TYFpH Oypyakau cTa-
KaH gUpuHMIDMTa sra Oyaran gini pasuddcHHH XaM yTafiiu,

Myecdar anexktpop BazuACHUH CTAKAHHMHT MapKasura xoJauiTH-
puaray kKymup crepaenn yraitan. Kymup anektpoj atpodura Aenodis-
pH3aTop (MapraHel HKKH OKCHAM, I'DapuT Ba KyPyM apajamMacH) npecc-
Jab xofnawrTupuiarad, Jenonspusatop OunaH pyX CTdKaH OpacHiard
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6K NeKTPOJIHT GHIAH TYVIAMPHIIA/H, SJACKTPOJNT XJIOPJH aMMOHHA
(HoBIAZMA) HUHT CYBJArH 3pHTMacura Oabsn GHp Tysanap pa KYIOKJaHs
TUPYBUM — YH Kitund Tafiépianajn.

MP2 HHHr 3J€KTp IOPHTYP¥¥ KYyuM Taxmunan 1,5 BosnbTra TeHr.
DneMeHTHH HIIJIATraH BaKTAa W§/ KyHHJIajuran SHr KaTTa TOK 9ne-
MEHTHHHT HOMHHAaJ pa3psj TOKHM Jeitnnasy. Iiemextlan OyTyH
BIOM JaBOMHAA ONMHHLIM MYMKHH Oyarad 3/JeKTp MHKAOPH 3/JEMEHT-
HHHT CHFUMH jefinnagn. CuruM  amnep-coaTsiapia VauaHnaiu.

| a-¢c = 3600 a-cex = 3600 .

Mapraneu-pyx/qin 3/MeMEHTAEPHHHT OFHPJMTH OHp Heuya rpammpaan 1
KHJ0rpaMMraya Ba YHJaH XaMm Kynpog OVaumu Mymxud. Asoxuja sue-
MeHTJapAad Kyunauuum 160 sosbThapraya ertanurad Gatapesnap HHFH-
Janu. Yoap uyHrak (poHapaapuia, SUIMTHIN anmapatiaphaa, paauoTex-
HHKaJa, ajo0Ka annapatinapija Ba X0Kasonapia WIIaTHIafu.

2-3. AKKYMYTNATOPNAP (MKKMITAMYU SNEMEHTANAP)

3apsacHanaHraHAaH KeltnH Hil KOOHJIMATHHE 3apsjaan ifiyan Gunan,
S'BHH 3apAJICH3JIaHAETraHna YTraH TOKKa TecKapu fiVHanuuija Tox VTKa-
autn #yaH OHjaH Kafitagan Tukaaca GynainraH XUMHUSBHE TOK MaHOa-
gapu (XTM) agkkyMyssTop €Kkn HKKHJIAMUYH 3JeMeHTaap
Jeitnaany.

AKKYMYJSTOpP 3apAsiCH3/IAHTanAa  XHMHABHI SHEPTHS 3JCKTP Hep-
rusra, sapsiiiJlannul BakTHla >Ca, alcHHuE, 3JIDHT[J SHEPrus XUMHSIBHI
SHepruara ailnanain, i

XTM napuuar tysuaumn Typauua OYFauIuM MyMKHMH, OHpOK, acocaH
aKKyMVJIATOpJAp XaM rajbBaHUK 3nienMeHTaap Kadu Cup-Oupnjaan 3/jekT-
POJIUT KaT/aMM — MKKHHUM JKHHC YTKA3rHunap OnnaH awpaTHarad M-
KHTa 3JIEKTPO/iaH — OHPHHUM JKHMHC VTKasruuilad Tvauiran Gynaiu.

XO3HPrH BaKTAa KYPFOWMHAM €KH KHCJOTAMM, KaaMUH-HHKENIH,
TeMHP-HUKE/JIH €KH HIIKOPJAM aKKyMyJsiTopJap Kyla KeHr Tapkaqras,

a) Kyprowynau (Kuciomaann) QKKYMYIAmMop2ap

Kyproumuan axkKyMyJaTop — 3MeKTPOJIHTIH
HJHIITa TYIMHPWJArad KYPFCIUHH NJacTHHKATap-
HUHT HKKH Osiokugan ubopat (2-4- pacm). bBup
OmMoK ysapo KyprommH Tacma éppamuia  Kap-
wiapjaHraH MycGat NJlacTHBKanapaad Xocusa oi-
nagu. Mkkurum 640K sca OupHHum 000K Miac-
THHKaJIapu opacura :Koiinamran mandguii nnac-
THHKaJapJAaH TaliKuja Tonajii.

Myc6aT nuiacTHHKajap METAJM K YPFOLIHH-
Ja sicaarad 63aus, 6y naacTHHKANAPHHAT  3J1eK-
TPOJIHTTA Terajuran CHpTiii OpTTHPHIL Marca-
2-4- pacyt. Kopromaia AMAA Vaapui KHppadiin it sicanapn (2-5-

AKKYMY. 1511 0], pacm).
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Manguit niacTHHKazap WuMra akTHB Macca npeccnab  KMPHTHATan
Kyproums KoJaunyapian uGopat. [lnactunkanap Tai€paanranjad Keiwn
yJlapra Maxcyc 3JeKTposuTHK uuiion Gepusagn — OpMHDPOBKA Ki-
JIMHAIH.

aexTpoaut Basudacuun cyabdar kucaoramnur |HySO,| cysparn
95 — 3594 a1 apuTMacH YTaiinu.

3apsafaHran akkymysaatopfa mycOar [acTHHKa — AHOLHHHI aKTHB
Maccacu KyprownH nepokenguaan |Pb O, | manduit n1aCcTHHKaHHHT — Ka-
TOAHUMT AKTHB MacCacH 3ca
Fopak KyproumH (Pb) nan udo- :
pat Ojymanu.

Bapaajanrad @ KKyMmyJasTop-
HH HCTEbMOJIUMra  yJacak, ¥
Tog Manbau OYaMO XH3MaT KH-
Jajd;, AKKyMyJasTopuuar — OyH-
JiAail ML pesKAMIU 3a P A JIC 3 a-
Hum 7Aed arajsajiu.

3apsicH3IaHuuI BaKTH/A
3NEKTPOLTAPHHHT Ig}“’pmmmj fe-
pokcuau OHJaH MeTasus Kypro-
LMK CyB @ paTHG unKapHo, Kyp- 2-5- pacM. K{prolwmmam agkymyasTopumr
FOINMHHUHT cyabhaT KHEJI0Tau NAaCTHHKANAPH,

(PbSO,) Oupukmacura aiinana-

au. By xoawca 3/eKTEOJHTHHHT  KOHUSHTPALIHSICHHM, YHWHP  Tka-
3yBYaH/IHTHHH Ba aKKyMYJUITODHHHT 3JIEKTD OPMTYBUH KYUMHH Kamaii-
THpaAU

3apajfianrad BakTAa peakuusi Teckapu TaptuGua Gopaiu.

3apaANanHrad aKKyMYJSITODHHHT 3JIEKTP IOPHTYBUH Kyuu 2,2 6.

3apsICcH3aunIl BAKTHAA aKK yMYASTOPHUHI KHCKHUIAPHAATH K yUIaRKII
aBpas 2,2 BoJbT/aH 2 BOJbTraua kyjla Tes, Kefimu sca 1,8 moawpTIraua
cekun Tymwaau. Kyunanmn Oynjan KeiiuH xaM Tyma 6ouiiaca, akky-
myJ/iATOpHi Oy3ub KYMAC/HK yuyH 3apAACHSJAHHIUHKH TYXTAaTHI JiO-
3HM.

Sapsiinatuil BaKTHAA aKKYMYJISATOD OPKAJN 3apsICH3NAHMII BAKTH-
Aard TOKHHHT fiyHanuuiira Teckapu HyHaJIHUIA TOK §THIIM Kepak, wwy-
HUHT yYyH aKKYMYJSTOPHH 3apsijJaiignral ManOaHHHD MycOaT KHCKHUH
(Mmoc) akKyMVJISITOPHUHE TIOCHTA, aKKVMYJISITOPHHHT MHHYCH 5Ca MaH-
GanuHr Karojura yJjanuium 3apyp. 3apsajam BaKTHAA aKKYMyJsaToOpAard
KyuJiannti j‘{le'I'Jiiit—l resfaa 2,2 poJibTraua, KeflMH 3ca acTa-CeKHH 2.3
BOJILTIA4a KYyTapuJiaui. Bal[usl,-'LJmul NpoleccH Tyraranjan KeiluH, BoJo-
poA. axpanno unka Oouwiaiijm, Oy Bogopos nydakyagap Xomuga sheK-
TPOJIUT CHpTHra KyTapuiain (akkymyastop xafinaiau). By saktaa xyu-
Janum 2,6 Ba 2,7 BoJbTTaya eTaji, aHa UIYHAAH KeliMH aKKyMyJIsTOPHH
y3u0, 3apsijiJiaHull NMPOLECCHHH TYXTaTHIN Kepak.

3apsilianran  akKyMyasTtoplaH OJMHHIUM MYMKMH Oyaran 3JIEKTP
MHKJOpH () YHHHT CHFMMH JefHnagu Ba amnmep-coataapia yiua-
Ha JH.

3apsiACH3Nanill BaKTHAA aKKyMyasTop Gepral 3/€KTp MHKIOpPHHHHF

-y
Fasrs
-~
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sapAffiail  BaKTHAA OJIfaH 3JeKTp MUKJOpHra HucOATH Kait TapH w
Ko3pbuuueHTH Jdefinnanu:

o= = ; 22)
3
K VpFOLINH aKKyMYJATOPHHHT KafiTapHin kosgpuuuentn 0,9—0,95.
AKKYMyJZSITOp 3apsiACH3JaHray BaKTAa YHjAan ovmuran W, . sHep-
CHSHHHT 3apajnaw BakThia cappaanran W, sheprusra nucOath ¢ o it
Aanu Hm Kosdpduuue HTH Aelinnagu:

Wo—cua,
n= 1“’; : (2-3)
K PFOLIKHIN axxyuymmpunﬂr dhoitnann n Koapdnunentu 0,75 — 0.8-

AggymyasTopaH HOTYFPH (oiijasaniil yHUHT CHFMMH Kamaiuo
KEeTHIIM €KH HIIJaH 4MKHIIKra oJuO Kejain. AKKymyastop To3a G-
JIMIOH, YHH OKCHAJAHHUIAZH CAKMAI VUYH KHCKHUIAPHHH TeXHHK Bas3e/HH-
HHHI IO0MKa KaThaamu Ongan Konmaald gyium 3apvp. [lekajaza xamuaa
1 MapTa 2/1eKTPOJUTHHUHT CATXHHH Ba aKKYMYJATOPHHHI  3aps/JlaHraH-
JUTHHH TEKIIHPHO TYPHIL Kepak. 3apsiijlaHMaraH akkyMmyJsiTOpHH cak-
Jam MYMKHH Oy/IMaraHufian akkymy/sTOPHH BakT-sBakTh Ouiad  3a-
paAsab TypHUI JIO3HM.

AKKyMyJTOPHH 3apsijniall BaKTHAA HOTYFpH ynaul. etapaw japa-
JKaja 3apsjJaMac/iK, 3apsjJ/laHMaral akKyam;/JISTOPHH cagJjail, — 3Jek-
TPOJIHT CATXHHHHI nacafind KeTHIUW Ba VHHHI SHYIHLH OPTHKYA OYJH-
1M aKKYMYJATOPJIApPHHHT CyJibhaTallisIaHHIINGa, AbHH KYPFOLIH HHUHD
Mafija KpHCTAJIHK CYJL(QHIRHUET AKKVMYJATOP HMIIMAA HUITHPOK  3T-
Mafilurag spuMac Xumuabuil OupukMmasapra aidflaHdiLHra, HaTHKala aK-
KYMYJSITOPHUHT Oy3uauiidra o0 Kejaju.

Illmm_mm,m

6)

20 pies, Minkopan aggysyanrop:
a) ymysmill k§puing 6) maactignap,
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6) Huwropau akkymyasmopiap

WmKopas akkyMyJasaTopnap 3JeKTPoJHT OusaH Tyagupuaran  Gepk
nyJaT WAMIra TYMIHPUAraH [UIACTHHKAJADHUHT HKKHTA OJOKHZAH uCo-
pat (2-6-pacm).

MmKkopmu akKyMYJATOPHUHT  3JEKTPOA/apH nyaaT —pamkajapian
ubopatr Oym0, ynapra Teulk-TeWMK NyJaT TacMajaH —sicanraH  sc(i
TYpTOYpUaK KyTHuanap koliamTupuaran. By KyTHuanap akTus mace
Gunan TYagupuaran. Kagamuit-HuKeANH 37eMeHTAa Myc6aT IIIACTHHKA-
Japiarn akTHB Macca nukeJp okcuauHuHr ruapatd  (Ni(OH), nan.
Mauduil niacTHHKANAPJATHCH 3Ca FOBAK Kaamuiigaw uGopat Oynanu.
TeMup-HUKEANH 3JEMEHTAarH MycOaT NJACTHHKANAPHMHT aKTHB Macca-
cH XaM HuKeJh OKCHAMHHHT THApaTHIaH, MaH(HH NJacTHHKAJADHHKH
aca  rOBAK TCMHpAAH ndopaT GyJamH.

Anextponut Basudacuun YioBun kKanuwii (KOH) ékuy JioBunm wnatpuil
(NaOH) nmnr cyszarn 219 nu spuT™MacH YTaiiaH.

3apaacH3naHUuIl BAKTHAA HAKEJb OKCHAMHWHT THAPAaTH HHKeNMb 3a-
KHCH THApATHra, FOBAK Temup (Kaamuil) sca — temuap (Kaamuil) rugpa-
THra ailnamajgy. 3apajgam BakTHAA peaKlds Teckapu iynanumjaa- Go-
pamu. 3apsajnaHrad akkyMyJasTOPHUHT 3JeKTp IOpHTyBuH Kyun 1.4 6.

3apaicHananuin BaKTHja KyulaHumin jgactaad Tesga 1,4 6 pan 1,3
¢ raua, keitun sca cexkun 3,15 6 raya Tywanw; ava wy KyWwIaHHIIAA
AKKYMYJISTOPHHHT 3aps/ICH3/IAHHIIHAR TYXTATMOK 3apyp. 3apsijjain Bak-
tHaa kyunanu 1,15 @ nam Tespa 1,75 8 raua kytapuau0, cyur Oup
03 macasau, Keffnn sca acra-cexkun sama 1,85 6 raua xyTapuianm.

Mmkopau akk vMyJISTOPJAapHHHT HUKH KAPIIHJINTH KHCJIOTAAN aKK V-
MyJISITOPJIADHHHT KapUIMINTHJAH KaTTapoK, WYHHHT YuyH OMp TOMOH-
Jas yazpevur doiifann wn Kodpduunenti nact — 0,5 — 0,6, ukxunun
TOMOHJIaH KHCKa TYTaulyBJapra CeSripjurd KaMpoK.

Mmkopan akkymyasropaap KyprolmmMHan akKymyJasTtopsapra Kapa-
ranjia MexXaHHK TNyXTa Ba eHrWJpOK XamJa OpTHKYAa KapoBHM Tasal 3T-
MaillH.

2-4, TOK MAHBANAPHMHU YIALU

Arap HCTELMOJIUMHHHT HOMHHAJ K fujandmii GHJIaH TOKM TOK MaH-
Gaununr moc KaTTajJukJaapuJan kKatra 3yJica, y Xonja ToK maxOanapu-
HH GUpraJHKJa unaaTHul Makcainia keTMa-keT, napasiien €KH rpynna
Kuand ynad sgnemenrnap GarapesdcH XOCHT KWIHHAIH.

Arap uctemmonuuunnr kywnamuun U anoxuaa age-
MeHTHHHT E, 3. [0. K. Hjal karra 6ysu0, YHHHT HOMHS
Hal TOKH 3CAa 3JIEMEHTHHHI 3apsIICH3/JAHWIN  TOKHIAH
opTHO KeTmaca, 37JeMeHTsap KeTMma-keT (2-7- pacM) ynas
HajH.

Ketma-kKeT ynaHaiuran 3JeMeHT/ap COHH n KyiHJaru

HHcOaT OHyian GenruaHaju: 2-7- pacu. Tok
ManGanapiii
n> y_. KeTtMa-KeT
" Eqo yaaur,
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DieMeHTIAPHHHET  3.10.K. 1 Ba Oy 3.10. K JIApHHHT il Hanumiapy Gup
Xun GYaumy  Kepak; Oy 3ca OHPUHYM SJIEMEHTHHHT MAH(HI KHCKUuM-
HU WKKHHYH 3/IEMEHTHHHT MycOaT KHCKMUWTa Ba XDKasC yJialira HMKOH
Cepajiu,

By xon1a 0arapesHUHr 3.i0.K. #

E = nE, (2-4)
ra, H4YKu KEPIHH.TIH[‘H

r=nry (2-5)

ra, 3apa/CH3JAHHIN TOKH 3ca OWTTA 3/IeMeHTHREr 3aps/(CH3/aHMI TO-
Kura Tedr Oyaaju.
Arap nCTeBMOJNUMHHHT TOKH [/ 3JEMEHTHHHT 3apsACH3/MAHMII  TOKH
Is—cn3 1aH KaTTa, HCTEBMOJIUMHIHT KYUJIAHUILM 9Ca IeMeHTHHHT KyuJsa-
HHIIMrAa TeHr Oyaca, y Xosjia 3JeMeHTsap-
—~-~  HH TapaJdieJq yaaw ycyaujan doiiaa-
¥ } P . nanunaiy (2-8- pacm). Hapannen yaauga sae-
'I' "' '[ MEHTJapHUHT MycOaT Kuckuunaps Oup Tv-
! - - rynra, Maudui KHCKHYIAPH 3Ca  HKKHHYH
2-8- pacm. Tok maHOanapuHd TyEYEta Juarang.
napaanen yaaut. Yanajaurad 3/ieMeHT/IapHHHT 3.10.K, H Ba
’ HUKH KAPIUHJAKKAApH Oup Xua OYJIHIIN JIO3HM.
TNapannen ynauajurad sjeveHTnap COHH /M Kyiiujary MyHocadat-
JlaH  aHUKJaHAI]:

!
m> 7
3—CH3.

-—

DneMeH1napHn  OvHaail yJawja OaTapeaHuHr 3.10.K. u OUTTa 3Je-
MEHTHUHE 3. 10, KHTa, fbHil

E=E, (2-6)
HUYKH KapIOHJIHTH .
r="2=2 (2-7)
i

ra, GATAPEAHUHT 3apAACH3JAHHII TOKK Xap OHp 3/eMEHTHHHI 3apsi/CH3-
JNAHKIN TOKHHUHE 3JeMeHT/Iap COHHrA K{naiiTmMacura TeHT, SbHH:

= ia_cmlm. (2-8)

Fpynnaaab yJaaw—Xam  KCTMa-KeT, XaM
napanies  ynamgup (2-9- pacm). By yeyan  nerenmon-
UHIHHE TOKH OMAAH  KVUJAAHHIN  9/eMelTHHHE KyY-
gatny Ougan :i?lllil.’l{‘ilfl.'lillII.III!II TOKWAN  KaTTa 65"&["
ranl Xoasmapaa kyananmaaan,  Upynnajary kerma-ker
YAUHUEATE 9CMEeITIap COIINEG B Hapaaien rpynmna-

ﬁ?;g:ﬁ;lﬁug;“{ SO COMY /e 10KopIAa Ky puaran opMyianap épaaMus

rpynnana6 yaau, D OHHKAAHBAL
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2-1- m Heoa. Kyssati 1,75 kem pa wywiannum 110 ¢ Gyarad asapus SpaTiitiy
TABMHHJIA YYYH HeYTa 8KKYMYJATODP SapypAHTHHM BAa YJADHH yoail YCyJHHH aHukK-
naur,  AKKYMYJATOPHHHT 3JeKTP I10pUTYBYH Ky4d E = 25, sapsjicHanauuw  To-
w sca [, .= 6a.

Herermonamiunr Toxku

P 31750

!:U:leﬁa.

HMerenMonuniur Kyuaaniuy Ounad TOKh 3/eMeHTHHHT KyYaanHuwH Oujan 3apaa-
CN31AHHI TOKHIaH KaTTa Oyarawjnrd yuyn rpynnanab yjam ycyansl  Kyanaiaua,
Bup rpynnagari KerMa-KeT yJAaHras sjemeHTiap COHM

U 10

en =3 Bu Taunab oramua.
AkgymyaatopaapHuar ymymull comn nm == 55.3 = 165.

Yuyuuuu 606
ANEKTPOMATHETUIM

3-1. MATHUT MHAYKUMUACKH, MATHUT OKHMMM

Maruut maiifonn Xam 3JexkTp maiijioH KaGu, 3JeKpoMarHut wafijo-
HUHHHT Oup KMCMH Ba MaTepuanuur Oup Typuaup. Maraur maiijoH,
MacajaH 3J1eKTp 3apsjjap XapakaT/aHraH BakT/a, XyCycaH, TOKJH CHM-
nap arpoduaa tosara Kesiajd. MarHuT MmafiioHd MarHuT Maili AoH
sHeprudcH jaed ataldyBun 3Heprudra sra Oyand, Gy 3Heprus TVpiu-
4ya, Maca/iaH, TOK/JM CHMHMHL YHMHI MATHHT MaillOHH TYpran HKKHHUM
TOKJIH CHMFA TABCHPH OpKAaW €EKM TOKJM CHM MArHUT  Mail/IOHMHHHT
MACHHT CTPEJIKACHrd TABLCHPH OpKaJl HAMOEH Oyaafu.

Marsut MailioHH TABCHPHAA MabJYM BasHATHH 3rajjaral  MarHuT
CTPeJIKACHHHHT LIMMOJ KYTON Kypeatajurad @ynanumi MarHuT —Mafijo-
HHEHHT AV Haaumy aed oJuHalM,

Marunt MafiloHH MarduT uu3HK/JIApH (MarHUT WHAYKLHSCH YH3HE/a-
pu) OuJan TacBUPJaHAAH. ¥7iap YMBHKHHHI Xap OMp HYKTacura yTKasuie
ral ypHHMaHHHI HVHaAMmWK mafljod #HyHanuwy Ouiad ycTMa-yeT Tyiua-
JHras KHanG  yTKasujiaau.

MaruuT MailloHUHUHE fIyHANHIUE TOKHUHT fiyHamumn Ounan GOF/HK.
ByGornanuur mapMa KOoHMJAacCHra acocan aHMKJIaHajW: agap nap-
MAHUHE wreapuianma xapakami moKHUHE GyHaiuwu Ouian yemma-
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yem myuica (3-1- pacM) 6y xoada napsa dacmacurune adaanut GijHas
AU MASHUM YUSUKAQPHUKE QYRaiutiuny Kypcama u. Aeap napma
dacrmacunune adianull  dfjHaautiu  KoHmypoasu MOKHUHE  (HAAUS
wit busan ycmuya-yem myuica (3-2- pacm), y xoada yruue urcaptis

AQHMa XapaKamu KOy puxu Upab mypean cupmuu Kecud
YUBUKAQDUHUHE URAAUURY  Kipcamadl.,

MASHULM

Tox vjunanuwy’

Mocwum YUIUKRCIY
dYHTR UL

Jagkte dacindeudude
aunanuel  gRER GG

3-1- pacm. Tlapma koHjacH.

Muaniim -uiusrapu  dynorauy

flagven Zaemaca

auts s ih?

Laghanuwy
\

Tok
dgranaay

Nagma uncaguranma  xapaxamu:.
NUKE GYKARUWU -

3-2- pacm, XaJxKacHmoH ToK YuyH napMa
KOIJIACH.

ymyeat

Marnut mafijiondra  yHUHT fijHa-
JUIIMra NepneHAuKyJsp pasumia [
TOK YyTaéTran TIFpH YH3HKJIH CUMHUHD
| Y3yHMKAArH VyacTKacHHM KHpHTall-
MK (3-3- pacm).

Taxkpuba opKaiH CHMHUHT VA
yuacTkacura F Kyd TabcHp  IH-
JIMIIMHEKH Ba By KYY KaTTaJHK KHXaT-
JlaH TOKKA, CHM YHaCTKACHHHHT V3VH-
gurura, Xamja B wmMar"HuT HH-
AYKIHACHHNNT KaTTamuru Onsan
XapakTepJanypul MariuT  MaijoHH-
HUHT HHTEHCHBJIHTHIA [PONOPIHOHA

SKaHHra HILIOHY XOCHJ KHJHII MyM-
KHH.
Myngait kunub, Kyu
F=IBl (3-1)

Esusirapnapiad Kyingarn Keauo uué
Kajau:
B— F
= (3-2)
S'BHH MArHHT MHAYKLHSACH TOK yTaét-
TaH CHMHHMHT YuaCTKacura TabCHpP
STYBUM MEXaHHK KYUHMHT TOK GmJaH
CHUM VYACTKACH VBYHJHTHHHHT K¥=
naiitvacura nuctatd Ounan oyanap
skan. Dysaa cnM, anbatTa, MafinoH
il {Ha/THIIHTa TePreHAHK VD JKOHIaHs
rad OVJIHIIH Kepax.
Xankapo OHPJHKJAp CHCTeMacH
(CH) ma xkyu uHbloTOHIAPA3, TOK

amMniepJapia, Y3VHJIMK MeTpaapja yiuananu, my cadabiu MardiaT HHIYK:
WHSICHIMEr YJAMOB OHpaMrH Kyhujaruua Oyviaau:

(B] ,___\ ":!'l RS T

am

el s
a-M

_— H'K —

- ien .
a-mt

a-um*

acex
m2

BousT-cexviyy pefep (66), BeGepuunr Kpajpal MeTpra HHcOaTtH 3ca

Tecaa (ma) aed aranajn. Ulyupaii

KHJHO:

B] = 2= ma,



Tecna Oupaurngan TawxapH, GabsaH MarHuT MEAYKUMAcHHuHr CH

cHCTEMAra anokack OynmMaran GMpPJIMK raycc (2c) XaM HUMaTHAaAM,
Gynia

1 ec = 107%ma, 8ku 1 ma = 10%c.

MarguT HHAYKIHACH ~— BEKTOP KATTAAHMKAHD. MarHuT HHAYKIUHSCH
BeKTOPRHUKT HiHanuwu CepHAran HyKrajark Madaon fiynannin Gunad
VCTMA-yCT TYLIAAH.

XamMMa HVKTalapHia MarlHT WHAYKUHSACHHHHT
BEKTQPJAApH KATTANHK JKMXathaH Oup Xua Ba
6up-Oupura napaanea OyaraH MarHAT MalifoHH
Gup MHHCAU MafiRoH Jefiniaan.

Mareut unsukaapugaH  daxaT  MafAOHHHHD
fiyHanmiMEl  KYpcaTull  yNyHr#Hna 3mac, Saiku
VHHHT HHTEHCUBJHTHHH XapakTepJall VuyH XaM
dofiianaBiin MyMKEH, ByHHHr yuyH MarHuT maii-
JIOHHTA TMepleHIHKYJAp OHPJIUMK 1032 OPKAJH
IWAPTAY PaBHIIa  MaHAOHHUHT W1y MOHMMArH

- 3-3- pacy. Marant mafie
MarHKT MHAYKOHACHTA TeHr CKH  TPONOPUHOHAA  jownnary TOKAH cuM.

COHAATH 4W3UKAaD TTIA3HIRAH.

B Mar#uT HHAYKUHACHUHAT MACHHT HHAYKLHACH BEKTOPHIra nNeprex-
AuKYaaAp S 103ra kynafitMack MarMuT OKUMH Aed aTanapy,
f'LHH

- & = BS. (39

MarenT HHAYKUHACH Tecqanapaa (m4), 103 3ca KBaApaT MeTpiap-

Ja YnuaHrawauruian ea 1 ma = i—jg IKAHNKTHHM XHcoOra oJcaK, Mars
HHT OKMMH Bedepaapia YJIUAHHAILUHHH TONAMH3:

(@] = ma st = L a2 = 66.
A*

Marant owmvmnnnr CH cnetemara anokacn  Gynmaran  Mabizapoy, -
GupAMry MakcBedas Aed aTadaiu: '

1 mxc= 107266 = ec-cm?.

MarfuT HHAYKUMACH MarHUT MafiioHY HYHANMIIArA TUK CHPTHHHD
6upaAnK 103K OpPKRANM YTYBYH MarHHT YH3HKJApN cOHM OumaH XapakTep-
JIAHTAHAHCH YUYH MATHAT OKHMHM S 103 OpKaJH YTVBYH SH3HKAAp OHNaH .
XapaKTepraHagH. :

3-2. 3NEKTPOMAIHUT KyY
a) Maenum maiidonudacu mirpu Jmeaseud

Margut MaiflloHy TOMOMMAAH Iy MAfROHAArH TOKJH JTKasruura
TALCHP 3TYBYH KYY SJEKTPOMArHHT Kyu fAe6 atanaau.
- Oapupru naparpagia afiTHAraHJdapra acocad IAEKTPOMACHHT Kyd
J TOKKa, B MarikT MHAYKUHATa Ba YTKASFHYHHHT AKTHB y3YHJ/MTR [ ra,
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S'TbHH YHMHT MarHWT MafiJioHHAa »Ko#yamran - gucmura Gorsmimp. Arap
cHM OHJIaH MarHUT HHAYKUMS BEKTOPH ¥3apo nepnenjuxyssp Oyica,
y Xoaja Kyd 9Hr KaTTa xufimarra sra Oymaam Ba (3-1) (opmviara
OMHOAH aHHKJaHAJM. DIEKTPOMArHHT KYUHHHT HyHaaumm dar 1§
Kouaacu OVitnua aHuknaHagu: «an rijinune kadpmunw wyndad miy-
matlaukKu, MaeHum UHOYKYUA 6eKmopu Kagriumiaea Kupeun, mypn-
ma ysamuisear 6apMOKAQPUMUS ICA INOKKUNS
UfHaAuwil OUAQH Yyemma-Yyom mywucun, aHa
wynda myrpu 6ypuak xocua Kusub weoldia-
mupuazan oot DapMoFUMU3 326K POMALHIN
KyuHuue — djraauwunu  Kypeamadu (3-4-
pacm). Arap cuM GuiaH B BeKTOpHHHT iiyna-
JIHIIH opachjard o Gypuax 90° ra Tteur O341-
Maca, Vv X0JAa 3JeKTPOMarHHT Kyd sino
ra nponopiiionan Oyaaan, abH Oy  Xo/ja

F= Bllsine. (3-4)

3-1- mucoan. Mnaykwiscn 1,2 ma ra renr Giaran
GHp KHUCAN MAFHUT Mafifonia akThn yayuanra 30 ew
ra TeHr ciM oitgawran. Citvaan 500 a tox  yraamn.
Arap cHM MaFLHT HHAVKIHACH BekTOPHra Hepreimi-
Kynap 6y.ica, yura TabcHp 3TYBUH  3JEKTPOMAUrHNT
KY'ITH TOHHAT,

F=BIl=12-500-0,3 = 180 #,
éxn 1 # =0.102 x2 Gyurananrn yuyu
F=180-0,102 = 18,36 «/I.

Arap tokan t¥rpn cum  (3-5- pacm) Gup
HHHCAH  MAFHHT MalAoHHG  SJCKTPpOMaruuT
K¥4 TahCHpila _i_"aura napaJsuies  XoJaa  war-
HHT YH3HKJAapura THK HyHajasuua 6 macodara
Kyuca, y NOJJa 3JeKTPOMarHHT Kyu Kyfinjarn
MEeXaHHK uiHu Oaxkapran Oyaaau:

3-5- pacm. Y TKasrHUHRHT A= Fb= IBlb = IBS = I, (3-5)
MarhuT Mafijonnga e Maco-
ara  kyummm. OyHna S = [0 — cUM CHJKHrag BaiTAa ‘13-
raH tosa.

lynpait kuand, TOKJAH CHM MATHHT MaHJOHJA KyuraH BakTia 3.0K-
TPOMArHHT Ky4 Oa)kapraH MeXaHMK MIU TOKHHHI CHM KecHO yTram mar-
HHT OKMMHPA KynaiiTmacura TeHr 3KaH,

3-2- mucoan. 40 eu yayuwaukgard 200 @ TOKAM  YTKAICH  MACHIT  WILLYKILOICH
1,5 ma ra tenr GHp MEHCAH Maiijlona Kyuran BAKTAA Gamapiaran WM 101,
VIKasryu MArieT uMaiKiapura NepueRIMKyAap TerHeamaa 25 e v ke,
Yixaarun keenG YTran MarHAT OKHMH:

@ =HhS=1,504-025=0,15 ud.
Vrxaseun gyuran Bakifa Gamapiarail nu
A= .| = (,15 200 = 30 x.
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S 6) Maenum maddonudazu Kewmyp

3-6- pacmaa TYFpH TYpTOypYaK LAKAMAarn TOKAM FaaTtak (pamxal
TaCBHUpJaHTaH. PaMKaHHHT pacM TEKHCJIHTHTa NeprneHnKyJsip Koijan-
raH TOMOBJIAPH-OHD MKHHCJH MarHuT Maiigonuaa éragu. lly cabadan
paMKaHWHT aHa 1y TOMOHJAapHra afilaHTHPYBUH MOMEHT XOCHT Kuaa-
Auran F 37eKTpOMarHHT KyuJap TabcHp Kuaagu. Asa 1wy ailjJaHTH-
PYBuM MOMEHT TaLCHPHAA TOKJM paMKa Yy Kyunap (3apo MyBO3aHat-

f

3-6- pacy. Maruut Maitaonu- 3-7- pacn. Tow.n KoHTypra
NarH TOKJAH KOHTYpra Tab- TabCHP STYBUM 3/eKTpoMars
CHP STAfHTaH aitnanTHpys- HHT KYunap paMKaHunr 16-

YH MOMEHT. MOHJTApHHN Gup-OHPHAAH KO-

YHpHLIra HHTHIAIH.

Jamaiuran XoJaTHu oJMiura MHTHAaAM (3-7- pacm); Gy Xosatiaa paMka
uerapaiab TYpraH CHPTHH 3HI KM MarHHT OKMMH KecO yrtaau. ByH-
Jan  Kyfmjaarn rouga Keau6 YHKajM: MarHHT MalAOHHAATH
TOKJH KOHTYP 3/I€KTPOMATHUT Ky4ynap Tabcupujga Kon-
TYp OpKaau YyTyBYH MarHuT OKHMH 3Hr katrta 6yaa
AHTaH XOJMaTHH OJHIUTA HHTHJAIH.

¢) Maenum malidonudaeu XapaKamAGHYEU 31eKmpor

VTKasruuiard TOK SPKHH  SJEKTPOHJAPHHHT Mabaym HyHasumiuy
XapakaTHaup. [ Y3VHIMKAArd VTKA3rHUra TabCUp STYBUM 2JeKTpoMar-
HHT Kyu (3-1): )
F=IBl

Arap [ y3yHauKaard VTKASTHUHHHT XAWKMH-
Jaru 3pKHH 37JeKTpoHjaap coHHHH N opKaan
Genrunacak, y Xosia anoxiid 3JeKTpPOHra Tab-
CHD 3TYBYH 3JIEKTPOMATHHT Ky4

¥
f“—_‘.v-

SneKTPoNJIapHHHT 3apsanHn Q = Ng nel Ba
BJIEKTPOHNIAPHHHT ypTaya XapakaT Tesjuruun J-8- pac. Xapakatia-
v =1[/t neb Genrnnal, MaiilOH MATHHT UM3UKJ@- HAETTaH  SAEKTPOHTa

B85 S TanbCHP STYBYHA 371€KTPo-
pura THK ‘XapaKaT KHJaCTraH 3JEKTPOHIa TABCHD  yoryur gywnunr iyna-

; |
il

STYBUM  3JIEKTPOMAHHT KYUHHHI HdopacHHi s oy
Kyidnjaruua €3amus:
A BTN T . ;
f=x§="5Bly=7Bly=Bgp (3-6)
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By KyUYHHHT AyHanuIM yam KyJ KoWJacura acocan amuiJanau,
Oupox OyHAa KJJHHHT y3aTHAraH TYpTTa GapMOFH 3JEKTPOl XapaKkarH
#yHaJNMIIETA TeCKapH HyHaATHPHIHILH Jo3uM (3-8- pacm).

3-3. TOKNU YTKASTMUNAPHUHT Y3APO TABCHPHU

Bup-Oupunan a macodana érraH MKKHTA napasien TYEPH UH3HKJIH
yTkasruunap opxanu [, Ba [, Toknap yraérran Gyucuu (3-9 pacwm).

Xap Oup TOKIH YTKA3THYHHUHT ATPodHAA MArHUT MAiIOHH 103ara KeJl-
TaHJUrH YuyH [, TOKHHHT MarHWT Maifonuia érran [, (yTkasruu)ra F,

3-9- pac. TOXAH CHMIAD OPACHATH 3aP0 TAbSHD 3MEKTPOMATHHT KYdIap,

'5JIeKTPOMATHHT Ky4Y, [; TOKHHHT MarHuT Maiitonuia érran [, TOKJH
{TKasruura sca F, 3/EKTPOMArHHT Ky4 TabCHP KHJIALM.

Cumnapra TabcHp 3TyBuM Fy Ba F, Kyuaap joum Oup-Onpura Tewr,
AbHH Fy= F, 9KaHMUTH TaxpuOa i1yau Oujaan anuxjanrai.

Toksapu Oup TOMOHra HymHanran yTkastHuIap ¥3apo TOPTHUICA,
TOKJapi Kapama-Kapiun HyHajran yTKasruauiap sca y3apo @ Tapuma-
A u. DYHUHT TYFpUJIMCHra mapMa Ba 4Yanm KYJ KOWAA/JIapHHH TaTOHK,
STHI OMIAaH OCOHTMHA HILOHY XOCH/ KHJHII MYMKHH.

Arap yrkasruunap ¥3apo napanien KOHJamIraH yyacTKaHHHT Y3yH-
JIUPH VTKasriuiaap SKMHIAIINIT KHCMHHUHHT V3YHJWCH [ yJap opacujaru
Macoa @ Jad anua karta Ojuca, y Xosaaa F Kyd Tokaap OuaaH yT-
Kasruujap SIUMHJAIIMIL KMCMHHMHD  Y3YHJIMCH  Kynafitmacura  TYEDH
NporopLUHOHa Ba VJap opacujard Macogara 7TecKapH IIPOMOPIHOHA
Xamja cHMiaap Koftnamran mMyxutra Gorauy Oynaju, sbHY

Id
= Fg=sz‘,2‘__‘t—:£. (3-7)

AGCOMOT MarHAT KHPHTYBUAHJHK |1, MarHUT MailoHH 103ara KeJa-
JHrad MYyX'ITHHHD MarHHT XOCCAJapHHK XapakTepJail .

Arap yrTkasruunaparu Tokjaap Oup- Gupura Tenr, sibin = [yl
Hyica, y xouja Kyu



Tornu VTKasruujaap opacujard $3apo TabCHD Kyunapy aitHHKCa
KHCKA TYTAlIYB BaKT/IapHja KaTTa KHAMAT/Iapra IPHIIWIIN MYMKHH.

(3-1) Ba (3-7) dopmynanapra MyBoQMK TOKJAM YTKasruuiapra Tab-
CHp 3TYBUH Ky4

F=Bll = Bylyl = p, 224,

TOKAH YTKasrHy VYKHAan a wmacodajga €TraH HyKTajsapiaru MarHHT
uHAyKnusicH (3-2) ra acocaH Kyiinjarkua:

h Iy
Bi=tagng B3 Ba=Magzg:
[yunait Kuaud, Tokau YyTKasrnda YKujan Oup xun q macodana
éTran XaMma HyKTa/iapja MarduT MHAVKIs OMp Xua1 KuiiMaTiapra sra
Oynap sKaH:

f
B =y (3-8)
3-4. MATHHUT KHMPHUTYBHAHITMK

MaiiJoHHUHI MArHAT HHYKUHACH TOKKa, TOKAW §TKArHUHHHD {1-
yam/siapi Ba LIAK/Mra Xamaa MarHHT MaiiloHd XOCHJ KHJMHAETrad My-
XHTHUHT Xoccadapura Gorauiaup. Bapua urapoutnap 6up xun Gyurau-
Ja BaKyyMmJard Mar{HuT HHAYKUUACHHH TYDJIH MYXHTAApiard MartHut
MHAVKUHACH OHJIaH COJMINTHPHII HATHXKACHIA MArHHT MailjloHH Baky-
ymparnra HucGaTan Oabal MyXHTJapia Kywmpok, 6ab3d MyXuTiapila
sca 3audpor Oyimid aHuKJaanrad. Byuuur cadadu MyxuTaap Mardut
XoccasapuuuHr Typamuaauraaup. Okopuna  afituurauniek, MyXHTHHHD
MAarHUT XOCCAaJapHHH XapaKTep/aoBuYH KaTTaquk aGCcoJdi0T MAruuT
KHPHTYBYAHJIHKIHD.

(3-8) Tenrnamajan:

P =B —'~!,-.

Maruut MHAYKUMSCH Tecjanapia, sibHH ma = 8-cex/M Japia, wa-

coa — MeTpaapia, TOK 3ca amnepJapia y/IuaHransuriian:

8- e M oM+ Cex o =i

MHE-a M M

[u,]=

Om-cex renpu (en) Jned atanrani yuyH MarddT KHPHTVBUAHJIHK-
HUHr OMPJIMTH TeHpH TakcuMm metp OyJar,

Taxkpubajan MabJYMKH, (eppoMarHUT MarepuaapiaH Taulkapi
XaBo Ba Oapua MOJJAJAPHHHC a7COMIOT MarHHT KHPHUTYBUAHIHTH BaKy-
YMHHHT a0CO/IOT MarHUT KHPHTYBUaHJIMrHra sikue Oyvianan. Bakyyw-
HHHT MarHHT KUPHTYBUAHJIMMH MArHHT AOMMHIICH JedHjaaiu:

Ho= 4110~ en/m. (3-9)

Marepua/iiapuuar abCoMIOT MArHUT KHPHTYBYAHJINTH MarHuT JOMMHI-
CH [y OHJIaH [ MarHHT KHDHTYBUAHJMKHHHT KymafiTMacu Ousad wudo-
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JAanauain: 6y MaTHHT KHUPHTYBYAHJHK GepuiraH MOAAaHMHF abComoT
‘MArHHT KHPHTYBUYGH/JHFH MarHMT ACHMMIACHJAH Heya MapTa KaTFa/MrH-
HH Kypca‘ra,im. LLlyH;Lau KHAKG,

Ko = Pepo.
Xapo yuyH p = | 3KanAHTn XMCOBTA ONHHCA, P, == pu=4n 107 entm

‘Oynann. Y BakTaa (3-8) dopmyraRR XWcod Yuyd Rymaiipox 63arad
SIHMH KYpHHHNIZA E3aMu3:

(3-10)

Oyuga B — tecnaaa p;l.a {— amnepﬂapz[a, a— MeTpna pAa udopana H-
raH, :

3-3- mucoa. 800 a tok Yradtraw 9ﬂca3rnqmmr Fuuzay Scm macodafard MArHHT
HHJI}’KL[HFICHHHH]" KHIMATHHE TONMHIIL:

B=%{ o7  2:800

<10—%= 32. [0— ma.

3-4- mucoa. Yayuiakaapq 2 METP;[EIII, opafiapanary Macodpa 10cx Syaran wx-
®KNTA napanien YTHA3CHY ODKAAH KHCK& TyTaWlys TokR [y=/,= 10 000a {raérras
OFaca, ylapian xap Gupiura TAuCHP 3TYS'MI Ky9YHH TOMIEC:

F=pogr {= 40107 o 2= 400k,

e 3.5, MAFHWT MAVAOHUHHHE KYUYRAHT AHAUTA.
o MATHUT KYUNAHKLU

Marunt mafizouusn xuvcobaaran BakTIa KYIHHYA Maruut  Maligon-
W{HHI KYURAHACAHAMTH Jed aTanyBuW KaTTalsK umiaruiaul. ¥ maigon -
HHHT Oepuarad HYKTACHAATH MACHAT HHOYKUMACHHU alcomioT MarHuT
KUPUTYBUAHIIMKKA HucOaTH OHJaR aHHKAAHAIH. Ulyﬂ,u.aﬁ Ka.rmo Mai-
AOH KYUNAHTAHNHTH
o : B_ B -
2 : H=—=—. C o
e Ba Mo (3-11)
;' - DUpmKRapHHHr XaaKapo CHCTEMAcHAA MATHHT HHAYKUMACH Tecna-
.napna (Ima=18-cex/M®), MATHHT KUPHTYBUAHIHK TEHPH TaKCHM ~ METD-
Japaa, Maitdod KyuJaHraHJHrH 9ca amfep TakCHM MeTpaapia y/isaHagd:

B ma __eceK M a

Hl=ot =S8 e = 2,

TeHiM MY om-cer M

Marunt mafizodueuHr 6absad HnsaThAaddrad, Gupox Cll crerema-
£ura anowacd OyaMarad MKKHHUM OMpJHTH Oy 3pCTeXAMp (o)

13==80a/m. (3-12)
Marsn1 MaliioHH  KyuJaHraH/Aurs Mardut HIIYKIscHra  §anam
REKTOP KATTAAI], YHHHT fyHamumy Oepuaran uyxtagarn maitaon

fryHaamn OHAAH YCTMA- YCT TYILAIM.
Marsar HBEAYKLMACH p, 14 nponopunonan (3-8), wmaiijpon Kyunap-
TaH/HTH 5CA MarduT WOAYKUHACKHE p, ra Gyarandra teur (3-11) 6ya-
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ranuaan, 61&[3 KHHCIH MYXHTAA MafiloHn KYUJAHTaHJUIH MarbHiT KHpH-
TYBYAHJIHKKE, IeMakK, MyXHTHHHI XoCcajapura GDF.HHK IMACJIMTH  paB-
1aH.

nekTp KyuJaHimw xkadd MarHuT MafifoHd KYd/IaHraHJMTHHEET  Mar-
HHUT YH3WFH V3VHJIHTHHHHT YyuacTKacura KymalTMacH MarmHuT KYyu-

JAaHH W H JeHHIa1u:
Uu= HL. (3-13)..

Marnut Kyuiaanumy amnepsiapia yJadaHaaH, 4yHKH
a
[yl = —M =a.

MaruuT MHAYKIMACHANHT OVTYH y3yuaury OyiiHua OoMMHraH MarHut
KYUWJIaHHIIA MATHHT IOPDHTYBUYN Kyd (M. 0. K.) €KH Marumurt-
NOBUM KyU (M. K,) fediunanu Ba F, Xaphu Oujan Gearunanapm.

3-6. TYNIMK TOK KOHYHM

Toxau VTKasrHuHUHr YKHAaH a macothajia érram myKragard (3-10-
pacM) MarHUT HHAVKUuAcH (3-8) dopmynara Ouxoan Kyitujgarkya:
B=tagm
Eausran ndogasuur YHC Ba yamn KMCMHHH abCOMOT MarHUT KHPUTYB-

YauJaHKKA Oyan0, TOKMM CUMIAH @ Macodajard MarHUT MadfoHd Kyd-
JIAHTAHJNTHHE  TOTAMHU3

B !
i = bz 204" (3-14).
Bynnan
[ =H2na= HI,

oynpa [ = 2ma — ail1aHa y3YHJIMTH €KW TOKJH TYFPH YTKasruy arpo-
duaarn MariuT UH3HFHHUHT Y3YHJIHCH.

MarunT MaliJOHHHHHT MarHHT YH3HFH Y3YHJMrHra kymafitmMacH mar--
HHTJIOBUM Kyujan udopar, Aemak,

[:Fi\:.

Arap yTkasruy GMp HeuTa CHMIAH TallKMJ
ronran Oyaca, y Xoana [ TOKHH Tokjap -
FUHAMCH €ku Oapua CHUMJAPHUHT TYJMK TOKH

}Ieﬁ Kapamw MYMKHH, #ADHH N Zf: JeMax,
EI = Fi: (3'15)

Esuaras  ¢opmyaa Kyimaardya VKHJIaLH:
MArHUTJOBUYH Kydu OepHJATaH MAaruut _— -
yp3ufFu GUJAAH yerapajaHral CHpPTHH Wlm' paﬁé};neﬁ?::::;!;rﬂp
Kecu6 yTyBUH T Yama ToKKa (TOKJNAPHHET  oinawran cupr yeti-
anreGpauK HUFHHAMCHIA) TEHT. Aa ETraH TOKJM CiM.
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Esunran udoga TYAHK TOK KOHYHu Jeb aranaau. Bus Gy Ko-
HYHHH 3HI COJJIa MHCOJJA KYPHO UMKIHK.

Y MYMHHADOK XO/la—MarHHT MaiJOHHHHHT KYUJaHTalirH  MariuT
HH3HFHHHET TYDJIH yuacTKaJapuia TypJH Kuilmariapra sra Oyuca:

Fuz H1£1+ Hzfz'l‘ Hs’!x'{“"- (3‘16)

3-7. TOKNIX FANTAKHHUHI MATHUT MAWMZAOHKM

Tekuc TakcHM/MaHraH w@ uynaFamjaH uGopat GYuIraH XalkKaCHMOH
fanTakuuur (3-11- pacm) ypra MarHuT unsuFM OWJaH yCTMa- YCT TyLIyB-
4 R paamycin aiilaHa uu3amus.

Ypra MaruuT uMaHFd GHJIaH derapaJiaHras
CHPTHH KeCcHO JTyBUH TyJja TOK

o g

Cummerpus Tydaitamn ¥pra Mariut 4u3urHAa
ETyBUM HYKTajapjard Mailjlon Kyusauraunaura H
Oup xua Oynanu. MaruutioBun Kyu

Fu= Hl == H2nR.

TyauK TOK KOHYHHra GHOHAH

3-11- pacm. Xaa- -
KACHMOH FajTak. fw= HL

XaaKacHMOH FaJTaKHUHT YPTa MACHUT YH3H-
sugary (YK Yu3HFHZArd) MarHHT MalgoOHH KY4JaHTaH/IHCH

Tw
H=e (3-17)

Marsut nHAYKUHACH 3ca
lw
B=p,H =y, T (3-18)
XanKacHMOH FAJTAKHHHT VK UH3HFHJArH MATHHT HHIYKUHSACHHH
yHUHT {pTava guiiMatura Tenr Ae6 oaud (R,— R,& R, Gyaranpa aua

wysaai j1ed oMum: MYMKHH), FAATAKHHHT MArHHT OKHMH YUyH KYilH-
Jard udoJaHd €3aMu3;

fws
=il (3-19)
8Ku
— Jw _ Fu
P = [ Ry A
s (3-20)

(3-20) ngona snekTp s3aHmupu yuyH ésuaran OM KoHynHura yxiiaii-
I, WYHHHT YuyH XaMm y MarsuT samxupu yuyw Om gonyuu jcO ata-
Jaajy; OyHma P—MarHuT OKHMM; Y TOKKa yXwwaiiju; Fy—M. K. 9. 10. K.
ra YXmwaiiH, Ky— MariuT 3aHKHPHHHHI—MArHiT Y3aTyBUHHIHr Kapui-
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JIMTH 3Ca 3JeKTp 3aHMKHPHHHMET Kapuiasurura yxwafizn. By epma mar-
HHT BaIKHPH JleTanfla MarHuT Y3aTYBUHHH, SbHH Y3aKHH TYIIVHMOK
Kepak, OyHja M. K. (MarHMTJIOBYH KyY) TabCHPH OCTHJA MarHHT OKHMH
TyTALIA]IH.

Hummnapuk rantaknu (3- 12- pacm) Vpamu (akat V3aKHHUHT FasTak
Y3YHJIHTHra TeHr KHCMHJ@ 2KOHJamraH YekcH3 paJHyC/lH XaJKacHMOH
FAJTAKHUHT Oup KucMM 4e0  Kapall MyMKHH.
FanTakHuHT MapKasu—yVK UH3WFHAArd  Maiiion
KyUJaHraHJury OWjaH MarHuT HHIYKUUSACH Xa-
KacHMOH FanTax yuyH wumzathirad (3-17) sa
(3-18) dopmynanapaan Tonmnaam. Bupox, Oy
opmysanap HHAMHAPHK FAJNTAK VIYH TagpuOuii-
aup. Ymapian y3yHJMrH Auamerpujpan anuya kat- - 3-12- paem. Wnamer
tTa Oyaran y3yH rantakJjap uumjgarn H Ba B PHK-FAATAK,
JapHH anuKgauria oijananumn MyMKHH,

3-5- mucon. Arap ysymanrs 40 cm, apamvetpn 5 cm Ba uyaFaMaapH  conm
w=1500 ra Terr umauHApHK FanTak opkaan 4 a Tok yradrran Gyuca, yuumr Mar-
HHT OKIMHHH TonuEr. Fantaknumr yaarn  deppomaruut Oyivaran  MaTepHasanar
Acanral (L—1):

= IwS _ 4m 107 -4.1500x-0,000625
= I, =

=9,2.10—5 g6.
o4 60

3-8, 2NIEKTPOMATHHUT MHAYKUWMA

a) Cusmda UHOYRYUANQHRGH 9AEKMP HOPUMYBHL Ky

Maruut mafiionHga xapakaTianud MarHuT UM3HKJAPHHH KecuO {TyB-
yy Xap Kaujail cHM/a 3JeKTP IOpHTYBYH Ky4 VitroHaad; OV 3neKTp
IOPHTYBUM Ky4 3JEKTPOMATHUT HHAYKLUHSA 3JeKTpP I0pH-
TYBYH KYun aed, XOAHCaHHHT Y3d 3ca 3J1e K T- W
pOMarHUT MHAYKUUs 1ed artanaiu. '

3-13- pacmaa Oup skuueanm wMaitaonga  §'3-
rapmac o Te3JIHK OuMaH  MarHuT HYH3IHKIapHra
nepreH/MKyasap  fiyHannga  XapaxkaTiaana€rran
chuM KypcaTtuara.

CuM XapaxatjauaérraHia CHMHHHT  3PKHIH
9JeKTpoHJapn Ousan  MvebaT  uomjapn  Xam
yma v Tes Kk Ougad kyuagu. Jemax, Xap Oup  g.3. pacs. Marmn wail-
3apslii 3appavara  HyHaJUIIM Yan  KYJ KOM-  JOHMfa CHMHHHT Xapa-
JacHra acocan aHugJaHajHraH SJ'ICKT[JOMBI'HHT KaTh.

Kyu (3-2-§) Tamcup Kuaaam. SJeKTpPOMarHuT

KyuJap 3/JeKTPOHJIAPHH CUMHUHC OHp yuura kyuupub, y epia manuit
sapsanap naiao xuaaad. CHMHHHT HKKWHYH Y4H/Ja 3Ca  3JeKPOHJap:
eTHLIMAraHJaury Tyaiiam mycGat 3apsp Xocua Oyaaad. DaeKkTpomar-
HHT KyuJap SJeKTp MaiJOHH Kyuwiaps épAamuja aKpaTHJraH sapsi-
JIADHH ~ MYyBO3aHAT/IAlUTHPraHuJAaH Kei{HHrHHA 3apAjJapHHHr  axkpa-
JMI mpoueccH TYXTaian., Maraut maiiloHnza XapakaTiaHaéTraH yuJa-
pH Y3HAraH CHMHHHT YuJapHAard noreHuuassap hapiku JeKTpoMaruuT
HHAYKUHA 57JeKTP IOPHTYBYH Kyuura TeHr,
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(1-3) ra Gunoan ! y3syWAHKZATM CHMHMHI YUNapHAATH SMEKTD OPHe
TYDUM KYd - e T .

E=él
Cumiary 5neKTp MaltAOHUHHHT KYURAHTAHAWTH
F
==, .
" ) q 'A.-'

'3/ICKTPOHFa TABCHD aTypu Kyu 3¢a {3-6) ra kypa F = Bug. nemak

o , E = Bul. (3-21)

Hlysgad kunub, MBAYKUMAJNAHTAH 3J€KTD IOPUTYBUH
KyuY MAHJOH MAarHuT MHAYKUHACHHH CHMHHHI V3YHIH--
rura 8a YHHHP MAFHHT UM3UKNaDUTa NEepPHeRAUKYIAD -
fiyHaspW ja XapakKaThnanuln Te3NHrHra KymaliTmMacHra -
TeHT 3KAH

MBAYKUHANRHTAH 3JEKTP IOPUTYBYH KYUYHUMHT Hiuaivwm Yur K ¥a
KOMAACHTA aCOCAH aNHKNANARM: JHZ KUAHUKe Kapmuuu MaeHum
QuaUKAQPR YH2Q Kupaduean Kuaub -MOLAQUMuUpPCaK, MGFPL Oypuak.
ocmuda Hodaqiean ou: Bapmorumus CUMHINE xapakant Giraiuun- .
HU, y3amun2an mygpmma Gapmorumus UHOYKYUAIAHSAR IIEKMP ropt-- .
myeuy Kyurune dgnarumuny cgpcamadu (3-14- pacw). :

MaiifloR MarEHT HEAYHUHACH BEKTOPHTA HHC--
flatan o Oypuax OCTHAA ¥OiJalran TeKHCAHKAA
XpaKaTNaHyBUH  FTKA3rMYJATH HHAVALHIAHIAH
eKTP FOPHTYBYH KYYHH aHuKJAa6TraHIa Tes-
JAHKHHHE MATHHT HHAYKOMA BeKTOpHLa NeprieH.
NEKYAAP  TALIKAA  DTYBUHCHHH, ABHH Un=
=0 $iNo HY OJHUI KEPAK.

VTrasaruu WarHuT uwnsuimapu 6¥inad xapa-

' KaThawranja (vcosa) BJAeKTPOMArHMT Kyunsap.
T Xocun Gyamaiiny. :
Blynnait xuand 3. 10. K.

_ F = Blow= Blvsinc. (3'22) .
3-14-pam. ur x¥a Arap cuM MaHHOH Mar#HT UHSHKJApHra iep-
' HoKAACH. MEHAWKVAAP TeKMCAWKAa Af BakT wunpa Ab

macopara  XapakarsaHaérran 6¥aca, y Xomaa yeAa HHAYKIHsIAHIAH
p. 10. K ;

Ab
E = Blo = Bl%;.

MaranT unaykumacy B Sunan AS = [Ab w0sanuur KynartMacn cuM
XApAKaTNAHTaH BAKTAA KecHG yTraH AP = BAS MarHUT OKAMMra TEHF
OyATAHANTH YuYH CHMIa HHAYKHBAAAHrad 2. 10. K. ‘

AD
E =540 _

Al AT {3-23)



U_]}"Hlla["i KHJIHG, CuMaa HEAYKIHANGHTAH 3. 10. K. CHMHHHI mMarbpT
OKHMHHH KecHO f-'T!‘II.II TE3JIHI'Hra TeHI  3KaH.

6) Koumypda UHCYKYUAAQHEAH SAEKMP 10PUMYEIU KY4

MarnuT uMsHgIapu (Kpecrtyanap OnjaH KYpCaTHiraH) KOHTYD TEKHC-
JAWrHra nepreHpuKynanp Gyaran Oup MKUHCAM 3Mac MaijloHaa xapasar-
Janaérran KoutypAa (3-15- pacM) HHAYKUMSIAHTAH 3. 10. K. HH dHHKs
Nai K,

Koutyp crpednka Ounan KypcaThiarad fynannmja Xapakatnianraria,
yHulHr § Ba 4 TOMOHJApH MarHuT
Yu3UKIAPHHE  KeCMaiijiu, JeMaK, ¢+ #4444k

yaapia 3. 10. K, HHAYKUHSLIaHMAAH. . {g——_—; Tapmae e N
Kourypunur / Ba 2 TOMOHJapHia &, i e b e il
B4 €, 3. 10. K. Jap HHAYKUHAIaHAH; + w*‘f #-L + +h+ 4}‘4.- P+
yJapHuHr VHT K/ KOMJacura MyBo- P Iltt S | T L ‘ 12,
duK TomMJraH UYHaJIHWH pacMmia  Eopdop e i

- « + o+
cTpesikanap OWsan  KYpPCATHIraH. g wHE & et b
(3-23) ra kypa 9. 10. K. HHHT KaT- 3,15 pacw, Marsnt maiizonuia

TaJIHTH! KOHTYPHHHT XapaKkaTh.

AD Ay,
1= gg PR =g
oyuaa A®, Ba AD,—Koutypuunr / pa 2 ToMOHMaph Al BakT Hupza
Kecud §Tram okuMaap. / TOMOH KOMTypra kupaétran A®, oxHmuM,
2 ToMOH 3ca KOHTYpAaH unkaétran A®D, oxuMmHH Kecaju. Maruut oKu-
MUHHHT fiVHaquun OepuJradja napma Koujacura MYBO(IHK ¢, HUHT
fiveaanmy  MycOat, e; Huur fi{masmmn sca manduit Ofnaam, pemax,
KOHTYpAd MHAYKIMAJAHraH 3. 10. K.
_ ADy—AD,
o At Y

Kontyp yapaxkatiiaumacjan aeBan kecHO yTran OKMMHH @Dy, Af:
BaKkT VTranjad KeliuH Kecu® yTuaraH oKHMHH @, (KOHTYDHMHT XojaT-
Japu NYHKTHP OWian kypcatuirau) Guman Oearwnad, KyHMAaruiup To-
naMus:

(&4

e=e;—e,

Dy= P+ AP, — AD,.
KouTypHH KecHO yTYBUM OKMMHKHI Al BakT HUYKHAA OPTTHPMACH:
AD = Py— D, = AD,—A Py,
Bru
ADy— AD, =— AP,
KOHTYpAa WHIAYKIHUsJIAHraH 3. 10, K.
AD

= =— ——

Al (3-24)

By dopmyna 9, 10, K. Hunr Al BagT uupary Ypraua KHAMaTHuH
Kypcataau. BagTHUHT HXcHEDHIl MOMEHTHJArH 9. 10. K. HHHD KuiMaTH-
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HH AHHKJAW YYYH OKHMHHHI YeKCcH3 KMuMk df BakT opanuruuard d@
OPTTHPMACHHH TOMUO KyiuJary udopanu Eé3uur Kepak:

= —ddydt. (3-25)

(3-24) Ba (3-25) udonanap KoHTypAa 3. 10. K. maiigo Gyaumm yay
KOHTYDHH Kecu® YTyBUM MArHMT OKHMHHMHT V3rapiily 3apyp WapT
9KaHHHA KYpcaTaiu. .

Arap KOHTYp OWTTa 5Mac, KeTva-KeT yJaWral @ Ta yvJraMAaH
TallKUJ TONraH, s'bHH FanTakiaH ubopaT Ofsca, vHIa HHAVKOHAGAH=
TaH 3. 10. K. OHp uyJramjarujan @ MapTa KaTta Oyjaju, sinHH

gl
- dt” (3-26)

Uynramnap COHMHH ynapHu KecHO VTyBUM MarHHT OKHMHra KiTafiTs
MacH OKHM HJaallully geilnnaan Ba { Xapd Onnan Oedru/iaHagH:

P = b, (3-27)
JeMaK, 3, 10. K.
- P dy
e=—r =" w (3-28)

ABHH FAJITAK/Ia WHAVKLHSAJAHTAH 3. 10. K. OKHM MJALIMIUHUHT KamaHuIx
TesJIUrura Teur 9KaH.

Kontyp 3-15-pacmaa Taceupnadrad fyHasmiiia XapakaTJaHTaHja
KOHTYD MATHHT OKMMWHHHD  OPTTHpMacH Manduii Oynajiu, UYHKH
AD,>AD, Ba AD<(, ABHH KOHTYPHH KecHO YTVBUM OKHM KaMasjim,
Hemak, (3-25) ra acocan 3. 10. K. MycOaT Ba COAT CTPeIKacH Xapaka-
™ Gyiinua fiyHanran Oysamn, 3. 10. K. KaOH KOHTYpid V XOCHJ KHJI-
raH TOK Xam MmycOar Ba 3. 10. K. Ougan Oup Tomonra HiHanran G-
Aajan. Dy TOK MarHHT OKMMHHHM BYMVAra reatnpaiM, Oy OKHM 3ca
napMa wowpacura OuHOaR wamast GopaéTran MarHHT OKHMK Ounan
Oup ToMonwra iyuamran Oynaau. Ulynpait kuaud, KOHTYpHH KecHG YTyB-
Y OKVMHUHI KaMmaliniiiy KOHTYpra HJalliral OXMMHMWHT KaMaliHlIHHR
KOMIeHCALMANALITd HHTHIAYBUM Ba OKMM Cuian Oup Xua iyHagiran
9. 10. K. Ba TOK BYJKyAra KenTHpalH.

Koutyp Teckapn Tomowra xapakaTaanrauaa AdD> 0, (3-25) ra aco-
can 3. 10. K. MaH(uil XamJa coaT CTPEJKAacH XapakaThra TecKapd
iynanran Gymaam, 5. 10. K. ra yxmwad y BY:KVAra KeJTHPraH TOK XaM
mauduit Ba 3. 0. K. OVinab fiwanaau, TOK XOCHJI KH/ITaH MAarHHT
OKHMH 3Ca KOHTYPHHHT YyCcHO Oopa€TraH MariuT OKHMHTA TeCKapH
iyuanran 6ynaan. Wynpail KHAHO, KOHTYPHHHT OKHMH YCramjia 3. 0. K.
Guaan Tok BYIKYIra Kenaau Ba ﬁy TOK SJ‘BHHHHI" MAruiT OKHMH épna-
MHJA KOHTV] OKHMHEHMIT JCHILMHK KOMIeHCAIHAJIAIIra HHTHA 1.

IV prarannapian Kyitujiarnua Xvioca unkapiin MyMKHI, arap 3. 10. K.
KOHTV[H KecHO YTYBUH MarHHT OKMMHHHUP y3rapuiun cataGin BYxKyH-
ra geqaran Oysca, y Xoaia HMHAYKUHAJZauraw . 10. K. V3# ByKygra
KeJITHpraH TOK KONTYP/Iard OKHMHHHI yarapiiinra KaplnixK kypearas
Aaurag 6yaud Hyuanaan
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By konynusitu 1833 funga pyc akagemurn . X. Jlewn ouran
6yomb, Jlenuw KoHyHH [Je0 aranaiu: uxOyKyusairawzaw 9. 10. K.
HUuHe OUHaaumy wyroadky, Y Xocua Kuazan MoK 3. 10. K. HU GUYICYO-
2a Kearmupyedu cababea meckapu mawscup
Kkiipcamadu.

3- 16- pacMaa ycTura MeTasll XauaKka KO-
JIAITHPUATAH V33K FaJATdK T4aCBHPJAHraH.
Fajrakparu Tok oprramja €xn Xaaka Ouvas
FanTak OMp- OUpUra SKMHJALITHPHATAHJA XaJl-
Kaun Kecu0 YTYBUH MAPHHT OKHMH OpTajH
Ba yHla 3. 10. K., HHAYKUHAJZHAHO, TOK
yranqu. JleHi Konynura OHHOAH Xankaja i
TOK [03ara KeJITHPraH MarHHT OKHMHHHHT -
HaJHIIM FANTAKHMHT OKMMHra TecKkapH Oyna-
nu. Tlapma Konjaacujan doifananud, AHAYK-
LHANAHT4d [ TOKHMHEC HYHAJHIIMHH OCOHTHHA
aHHKJIALLIHMH3 MYMKHH.

3-16- pacm. Xamana

HEAYKUIAIAUTAL TOK.
3-9. 3JIEKTP FEHEPATOPHMHI MLUNALL MPHHLMIMA

3-17- pacvpa Gup kuucaAn MaruuT Mafiflonuja R kapliuinkka yJian-
rad cuM TacBup/anran. CHM MATHHT YH3HKJAPHTA TICPNCHAHK YD TEKHC-
JHKAA U Te3auK BekTopu OYitad Xapakatianran sagria yuaa E 3. 10. K.
103ara KesaiH Ba VHMHr Tabcupuaa Oepk samxuppa [ 1ok Xocua Gy-
aapu. Tokuam cumra MarHuT maitgonuja /' = Bl Katraamgparn 2iekTpo-
MarHUT Kyd TabCHP Kypcataau, Oy KYUHHHI uall Ky KOMJACHra aco-
caH Tonuran ityuanuiy 3- 17- pacvaa . :

Kypcatuiran. OJCKTPOMArHHT Kyu
CHMHHHI XapakaT HyHaJumura Tec-
Kapi HVHaJraHJHrHuM, JeMak, TOo p-
MO3JO0BUYHM Kyd SKAHJIUFHHH Ky- | /
pHlll Kuiing sMac. ! A’d v

Cuym XapakaT/JlaHHILY Y4yH KarTTa- 7/
JHK MHUXATJaH TOPMO3JIOBUHM Kyura ZP’
TEHI Ba YHra TeCcKap iyHajral Tall- P
KM Kyu, OouliKaua afitranja, yuwody r
MeXaHHK K\VBBATHH Gepalurad Oup- S
JiaMuy iBHraTe b KepakJHTH paBlIaH;

iy 3 3-17- pach. DAEKTP TEHCPATODHHHT
Py=Fuv, éxu Py= Fv=Blly = HILIAIL DPHHLHTH,

= Bl =P,

Cum  maruuT MaiioHHJa XapaKaT/JaHrawja OCupravud JIBHTaTeb
Oepa/lurai MEXaHMK KYBBAT MarHHT MaiilOHH BOCHTacHAA EMNHK 3aHXKip-
Jard 3JEKTD TOKH KYBBATHTA aiinanajn. Jlemak, MarHuT MaHiOHHAArH
CHMHH VHJa NexaHuK 3Heprusl 3JeKTp SHeprusra afljaHajurad sur
cojja 3JEKTp reHepaTop Jebd Kapall MyMKHH SKaH.
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(I-11) ra myBodHK reHepaTOpHHMHT 5. 0. K. H

E=U+ UD=IR'1_ h’n,
Oynjan
Pu= El = PR -+ !Eroz{j[‘{' Po= Pu*lf‘ Po.

Ulynaait kuauG, Py MexaHWK KyBBaT HeTebMOJunHiHr P, = PR Kys-
BaTH Ousian reHepatopia ucpop Oynaauran Py=I%, KyBsaTtra ampa-
JIYBUH 37IEKTp KYyBBaTHIa TEHI 3KaH.

3-10, SNEKTP ABUIATENHWMHI MLUNALL MPMHLIKMNK

Dup KHMHCIM MATHHT MaiijlonHJa KoOfJallral CHM opKail TalIK®H
TOK MmanOaufaH oJuHAéTraH 3JeKTp Toku yrtaau (3-18-pacm). Cumra
KaTTaluru

F=Bl

ra TeHr 3/]€KTPOMATHHT KYy4 TabCHp KHIAAM: YHHHT HyHaqHg uan
Ky/ Konjacura GuHoad Tomuarad Ba 3-18- pacmaa kypeatuaras.

DNEKTPOMATHAT KVY TabCH-
MHOOCTHE CHM MECXAHHK MLl
Oaxmapub, wmarunT  maiilonnaa
XapakaT KWJaaid Ba yuwur Oy-
TYH Xapakart japompla  vHja
E 3neKTp IOpHTYBYH Ky4 MHIVK-
LHANaHanN,

CuHM  MarHuT YM3HK/IApHTa
nepneHnKynsap TekKucaukia o
macoara kiurawjga, y Gawap-
ral mMexanmK M KyHumarura
TeHr Oynanu:

Ay= Fb = BItb,

8-1 8- pacy. DNeKTp ABHTATeAHHHMHT HILIAL Xyaau wy t BaKT Huuia
NPHHILHIH, CHMHH KM3WTHII yu4yH capd-

Jlanagural SHeprud
W= Pry.
Tok mManGau [ BaKT HYWZa capdJarad sHepris
W = Ult = Au+ W= BIlb + Pr. (3-29)
CyHITH TeHrJaMaHMHT §Hr Ba uanm TomoHjapunu [f xynafitmara

TaKCcuMJa0 TOK MaHOAHMHMHI KYWldHMIIM YuyH Kyfiuaarn udopatin To-
namus:

U =Bl + Iry=Blo + Iry=E + Ir,,

Esuwaraunapgan U — E = Ir,, Gyuuan

RS (3-30)




Cum marnuT Maligonuza xapakaT/jaHral BakTAa YHAA HHAYKUHA-
Jauran sJeKTp IOpPHTVBUM Kyu TOKKa TecKapH HyHajaran Oyaud, y
aKC 3. 10. K. ae0 aranaanu.

Kyunanmusausr udosacunu [ Tokka kymaidTupudb, ToK ManOaunusr
KYBBaTH Y4yH Kyiimiard mgopann Tonamus:

Ul = EI +}- Iry éxu Ul = Py+P,,

Ilynaaii gam0, cuM  mareaT Maiijonnza XapakaT/Jauran BakTia
VHra TalKH ManOA/lai  OepHaras 3JeKTp KyBBATH MarHuUT MailloHH
BOCHTACHa Mexallllk KyBBaTra aiisiaHanu, OyHAa SHeprUsHuHr OcHIKa
Typra apjjauulll poleccH ake—3. 10. K. HHAYKUMAJAHHIH €Eplamuia
Gynau. Jemak, MarduT MailOHRAA €TraH Tallki MaHGajaH TOK OJaér-
raH CUMHI HP COMAMA 3SAeKTpP JABUraTteab JAe0 Kapall MyMKHH
IKaH.

3-6- mucon, Yaynaury 0,6 a0 ra tenr cium 15 m/cex Teanux GHaan HHAVKIHACH
1,25 ma Gysran marsnt maiigonn lifmaiuinra nepneHAHKyAsp HyHanuluga xapakaT
Kunagn, Comiruar gapwnianrs 0,03 e 6yauG, ynusr guckhuaapura 12 ¢ gywiannm
Gepuirad. Kyiingaranap:

1) samXHPHMHT KYBBATH; 2) CHMHUHD MeXaHHMK KYBBATH; 3) MCCHIJNK Kyepatn
AHBKJAHCHH,

Cuym marHNT MafifloHHla XapakaT/aural BaKTila YHIA HHIYKUHAJAHTaH ake 3. 10. K.

£ = Blv=15-0,6-1,25 = 11,25 a.
Cumuary Tox

_U—=E 12—=11,25 .
P o 0,03 =20
BaKUPHIHT KYBBATH
P=U]=12:25= 300 am.

Mexanug KyEBsat

Py = El = 11,25-25 = 281,25 am.
Hcengang KyesaTi _

Py = [Pry = 25%.0,03 = 18,75 am.

3-11. YIOPMA TOKIJIAP

3-8-§ na XaJAKacHMOH TOK XOCHJ KHJHLI TPOLECCHHH KYprad 3/uK.
Vaakan rantakHuHr yernjark Xaakanu (3-19- pacM) Metaan auck Guuian
anvamtupamus. 3-19- pacmaa asa myHaall AUCK Ba JUCKHHHT OCTHJATH,
OHpoOK pacMaa KypcaTHAMaran sJeKTpomar-
HUT KYTOMHHHP M3H TacBUPJAHraH. DJeKT-
pOMArHHT FAJITATHAANH TOK O3rMHHA ysrap-
ca, AHCKHH Kecud JTYBYM MarHuT OKHMH
XaM ysrapaim Ba VHIA XalKajla naiilo
Gyiral TOKKa  yXialm  XajaKacHMOH  GKH
olaTia arajnummiiua, yiopma { TOK HH-
JVKIHSAauaan. YiopMa TOKHUHD iy Haaumm
XaM XaJKacHMOH TOKHHHT ¥yHa umy Kadou
TOmHAaAu (3-8).

3-20- pacMaa Xy ama myujaii gucx  19- pacw. [luckpa  marin
Ba JWCK OCTHTA JKOINAUIFAH, GHPOK pacMia oo YSrapuiiii Hathaac: i

P “ = BYXRYArd Kearan yloopMma  7Toi-
K{ pcaTnyiMaral y3rapMac MarHuT KYTOHHHHT nap.

§ 3aextporexkiika : 65



usu TacBupsanrad. Iluck aiinanram BaKTAa MareuT KyTOH VCTHAA 6TraL
yJacTkaJapi MarHUTHHHT MardiT UHSHKJADHHH KecHO VTamu, HATH-
XKaja AUCKIA 3. 10. K. HHAYKIMSIAHAAH Ba VHHHT TabCHPpHAA yiopMma
TOK ¢ Bywyira Keaaan (3-20-pacm)., [JuckuuHr KyTd yeTHia IKoii-
Jlalran KHCMMAa  MHAVKUHAMAHraH 3. [0, K. HUHD [iyHaauum Ba Oy
3. 10. K. ra Moc VIma yuacTKaiaru
ViOpMa TOKHMHT HYHAMMIIA JHD K
KOHJlacHTa ACOCaH TOMHAA M.

YTKA3rHY  MKUCMHH  6KH  YHUHD
KHCMHHH, 3JISKTP MALUHHACH, arnna-
pati, €kn acOoOHM xecud VTyBuM
MarHuT OKMMHM  Xap KaHgaii yarap-
ranja Xam yeia 3, 10. K. MHAYKOHS-
Jauud, YHHHT TabCHPHAA YIOpMa TOK-
Jap 103ara kenaad (3-21, a ma 3-22,
3:20- pacy. Yarapwac marmir okmar- @ Pacaap). Yiopmva TORJIap: HHyK-
Ra aliiapaérean amexpa  pysyara  HHOH TOKJIADHHHT XYCYCHH OHP XOJH

KeAran ylopya ToKap. 6ym0, TOKJAPHUHT yMYMHIl KOW/a Ba
KOHyHAapura GyiicyHanu.

Xycycan yiopma TokJap y3napu yTaéTran MaTepHasJiapHH KH3MTa-
mu, ynuariex, yiap JleHn KoHyHura OHHOAaH V3ndapHHH BYMKYyAra
KenTHpyByl cadadjapra ake Tabcup KypcaTajural MarHHT OKHMJAPUHH
103ara KeJaTHpaiu.

3-21- pacu. [lynar S‘sm{naru VIOpMa TORIAD.

.\"-IO]WMZI TOKMAPHKHHT  KH3JUPHINT - 3JIEKTP IHEPrusiHHHr  HCCHKMHK
suepruara aiiaumiun Xucodura amaara o ¥3-Vsudan yabays. Ulya-
@it Kuand, Viopva TOKJap YTKasrH4 Opkamt JTraHia sHeprust capdaa-
HajM: aHa 1y 3Heprusi ylopma Toxgaap xucobura 03 Oepa-
guran ucpod ged arananu,

VYiopma Toxaap Gaw3n XoJUIapaa MCHTCHY Ba TOPMO3JOBYH (3-20-
pacM) KypuiManapia €xn ailianTupysyu Momentaap (3-19- pacm) XocHu
KWJMIIAA Ba aBToMaTHKa €K J/1YOB TeXHHKacH acOo0napuHu XapakaTra

66



KeNTHPHILIA MIINaTHAaAd; KynuHya OyHiail TOKJAPHUHT 103ara KeJHIn
MaKcaara MyBO(QHK 3Mac, YVHKH yiopMa TOKJapra Ketajuran mcpoduap
Tydailiy MamMEa Ba MeXaHusMiaapHuur Qoifand Hil  Ko3hdHIHEHT-
JiapH nacailud KeTajiM, VBAAN TalIKapH, Viap MarHHTCH3/J0BUH TahCHP
Kypcarajn. AHa mynjail Xoanapia yiopMa TOKJapHH KaMaliTHpHII
yopasiapy Kypuaaau, GyvHuur yuyi anoxuia  Oup-Oupnjan HOIAILH-
JIAHTaH 10MKa (O 1—0,5 at4) njimar raxravanapian sicaaran (3-21, 6 8a 3 -
22-6-pacmaap) Vaakaap, 1y
HOGK CONHUITHPMA KAPIIHJINEH
KaTTapor Oyarai — Tapkuinia
0,5—409 xpemunit Oyaran 1my-
JiaT HaBjapu nunaTiaa. Iy-
Jatha yiopma Tokdap Tydaitim
103 Oepaguran uepoduiap, onat-
Ja, BATT TAKCHM KHJIOFpamm/ia
uhojananagn. Bynuait  uepod-
Jap NyJIaTHUHT HaBHTA, MaKcH-
MyM HHAYKOHArA (B,), Marmur
HHAVKUMSHUHD  OMp CeKyHIja
Varapuw unkanapu couu (f) ra, 3-22- paca. DACKTp MaminHach sKopiiard
nyJaT TaxTauadapHHUHC KaJiii- ch il T

aurura GoranK O3Ja1m,

3-12, MEPPOMATHETUHNAPHUHT MATHHUTIIAHMLLAK

Marnut kupuryByansury Karta Oyuran mMarepuaniap nyaar, Temup,
yisiH, KOOaJeT Ba OMp HeuTa KOTHIIMAjdap, MacajaH, HHKeab Oujan
aJioMHHHIt KoTumacu GeppomMarueTukaap jged aramaiu. Dep-
POMATHETHK Y3aKHH 3aud) MarHHT MailgoHura, MacaJad, TOKIM [afiTak
MallloHAra KMPHTHITAHAA MaliIOMHHHI MACHHT HHJVKUMACH 103 EKH
MIHT MapTa OpTHO KeTajl.

DeppoMartnTHRAADHHIET  MAPHUT  NoccadapuHi  \Vaapaa  Va-yaujad
MATHUTAANTAN MHEPOCKONHK COXANAPHHUAT MaB: VM OHJaH TyWyH-
TUPHLL MYMKHH. DY COXANAPHH COLIATHK YUVH 37JeMEHTap MarHeTHK-
gap et kapagca Oyaann. By marnuTyanap Tamki MaioH, Macanas,
TOKH FANTAKIINE MATHHT MaflioHn tascupuaa maiton oyiinad Oypu-
JIMO, NarHuT mpyKiscH kyaaiitupaan. Acocan ()eppoOMArHUT ydacT-
KaJapialt  TANKIL  Tonran  MarnnT  samkupnia, HuedataH  KUYHK
MATHIIT IOPHTYBYIL KV TALCHPIJIA XM AU KaTTa MATHHT HETVKIUACH
XOCILT I MYMKIIL

1872 i Mockna yiunpepenrerimimre nipogpeccop A, T. Croze-
TOB GHPHHUM OYIHO, HYJaTHHur MACHT NOCCANAPUHHHT  MATHUT Mait-
HOHH KyuJaHranurura Gorjmi pasiuiia ysrapummnn Tekumpai. Mait-
JIOH K y4JIaHraHIHIHIE Y3rapTipuill Maii/lonnra TeKIHpiaalTran nyuar
JKOMJAITHPHArAH  MarHHT/IAHACTrall FANTakZard TOKHM  Y3rapTHpHIL
Hym1 Onian amMaJra oLmpram.

A. T. CrosietoB Maruur MHAYKLUSICH OMJIaH Maf0H Ky4YJaHTaHJNrH
opacujiark OOLJIaHFHY MArHMTJAHHLI 3rpH YH3HFH Oumam (3-23- pacwm)
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njoyananysun GOFaHHIIEY, TBHH B=f (H)
TOnAM. OrpH  YMSHKHH  yu4Ta  KHCMra
Oyumw  mymxud: 1) T§epu  uusukan Qg
IKHCM, V. MarduT HHAVKUHSCH AESipaH Mmaii-
JON KyUJIAHTAHJHTHEG | [PONOPUHORa  pa-
BHIAA Te3 YCHIUMHM KypcaTaim; 2) ab —
SEPI UHBHIKHHHD GYEHJIHLU KHCMH, Y Maruur
MILYRIMACHITHAT  VCHLIH  cycaifraHanrunu
_Kypearaun; 3) 6 nygrajan okopuga étrau
CIHCMIE MACHHT TYAHHBI KHCMH Oy epna B
Ounan [/ opacuiars Gorsannun siva Tyepu
UHSHIGI, OHPOK MArHHT HHAYKUHSCHHUHP
yenmm OMPHHYM Yy4acTKajarura xaparasga
anga CceknH OOpaiH. IrpH YHSHKHHHF oy
A. T. Croneron (1830—1806), KHCMH )"»-:a‘azfm-mr MarHuT TYHUHKLIATA MOC

Kesianu, OvHAa Jeapad  Gapua ssementap
marneTHkap Maigon G§iiao opuenrtnpianaan. Bus Tomonnan KapaJ-
ran yH3HKAKIMAC GOEJIaHN (heppoMariiT  MaTePHAJIAPHUHT  aGCooT
MAPHHT  KHPHTYBUAHJUTH (,L“ = B/H) unur  JlonMuit - sMacaurkeg sa
MATHHUT hIﬂﬁ,’L(_]lli-[llIIlII‘ KYUpanraujgururd, JesMak, MarHiTJOBYH FajaTaK-
HUHE TOKHTA XaM GOrJme sxangauriin Kypearajs, (Deppomar‘iie"rm{.nap.
“e 1M Y3rapyBuaH TOK SaHXKHPJAPHTa yjara-
Aa 103 OepaliuraH KaiTa MACHHTaHHII PO~

‘malB |6 LIECCHHH TEeKIIHpai/IHK,
12— -l MarsaTJIOBUM  TOK, JemaK, -Maiifou
) f ! KyuJiauwrawJurs H opTramja MAarHuT up-
98 AYKUMACH V3HHUHT MaKCHMas - By KHil-
04 mMatura spumann (3-24- pacrﬁ[). Keitun maii- .
’ J JA0H K}"-I.-'IEII'II“EH[JII'II'I-[ KaMauranja MAarHuT
il MHIVKIUACH XaM  KaMmasiii, Oupor afinu

Y 8007000 2000am.  Gup gyunamrammmcaa marsit HHYKUHSICH

3-93- pacy. Tyaar marpnraa- KYYJAHFAHIHK OpTa@TraHiarniad OHp Ka-

miunie  Goumnaneny  spy Jap KarTa OygaaM  (rpH UH3HKHHHP AR

MU, Kuemi). Maiion KyuiaHranJMrHHHHT HOJIb

KHitMaTHAa MAHUT WHAVKUMACH KOJI AU K

MHAVKUMST  7ped  atanysun B, xuilmatra sra Oyaagu (06
Kecwma).

MarauT WHAYKIAACH Y3rapuinuHUED  MaiOH  KY4JAHTaHJHIUHHHD
MOC V3rapHiliapuad OpKajga KOJMIIM EKH KEeUHKHIIH XOJAMCACH Ma r-
HHT rucTepesncH Ae0 atajaau Ba yura y3-ysugaH MarHHTJIaHYBYH
COXAJIAPHHHT MUKH Kapmujury Tydailan 1o3ara Kesagurad Xopuca ied
KapaJiajii.

MarnnTjioBus TOKHUHF HYHAJIMIIM, AeMAK, MArHHUT KyUJAHTaHJIHCH-
HUHC §i§HaJ i ysrapranja KydJaHramiuk KospuerTus k yy (OF
KecMma) JeO atanyBun flx kuimartira spuinaau, OyHj1a MarHHT HHAYK-
usicn B = 0.

Teckapu fiymajiran TOK OpTran capd MariuT HHAYKUHSCH By KHii-
mMaTra IpHilajl.
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Cynrpa Tox Hosra Kajap Kamairanga Koaguk ueaykuusa (OE xec-
Ma) Xocua Oymaan. HuxoAT, ToK OujaH MalZoH KyuJaHraHjaurd iiyua-
JIMIIHHUHD KeHHHTH Y3rapHiulia KY4IaHranJMK oprTca, siHa -+ By Makcu-
MaJl HHIAVKLUHATA 3PHILHJIEIH.

[ynpaft xunuo, Ous MaliloN Ky4JnaHTaHgury OUJIAH MATHHT HHIVK-
IHSICHHUHP OMp LMK/ JaBOMHAA Ysrapuuiuud Kv3atnO unkauk. Peppo-
MarHeTHK IMKJMK paBHlIla KaiiTa
MarHutaanrania B = [(f) 6ornanuim +8
rpapHK  paBHIlla THCTEpesHC-

HHHF CHMMETpPHK XaJgacu 5 .
ned atanysun  ABCAEXA  Gepx +B,,
srpu uusHK Ounan tacsupaanaau, be- | 8, 1
puaran mMatepHan  yuyn oaumnumn A l Gl *H
MYMKHH OyJran snr Karrda Xajka ue- T f?

rapa XaJgagKa e atajai. 2

Arap Oepuiran (peppoMarHUTHK =B, £
yuyn Buw Typmuua Gyaran Oup HeuTa
CHMMETPHK THCTEpesHC  XaJikaJapu -8
ommd, Oy XaJKaNapHHHD yuJIapuHu 3- A
apo TYTalWTHpeaK, y XoJ/Jia acocHi 3-24- pacw. TicTepesuc TYryHi.
MATHUTJAAHKHU 3TpH YH3HFH
Jed dranypun  Ba  OOIJIAHFHY Mar-
HUTJEHULT SIPH YHSHENrA JKYAa AKHI
Gysran  srpu  upsHi, XOCHJ  KHUJa-
MH3.

[Tynatnu Kafita wmarLuTaam ue-
CHKJHKKa ailiaHud nyyaTHH KH31U-
puiura capdnanajurai sHeprus Hepo-
¢u Ounan COFJIHK.

I'mcTepesie  XasKacHHUHT 103U
KalTa MaruuTJALHIHE OHp  WHKANra
caphaanran sHeprusra nporopLHonal,
Kaitta wmarmuTsiain npoieccH HaTh-
JKacu/1a HKOTHTaH SHEPrus FucTe-
pesuc Tyaiau HCPOQ ACHH- 395 paew. Tuerepesrcumnr yu
Jlaau. TYIVHH Ba NI4T MarudTia-

L[HKHI‘IK K_aﬁTﬂ MATHHTIALI HATH- HHITHHUAT ACOCHil 3rpyd YH3IHFH,
XKacuga HYKOTMJIAAMraH BaTT Tak-

CHUM KHJIOT paMMJTapia I|(i10.’1,3.ﬂﬂIIi‘i,ElI-[I‘E-iH K yBBAT TIS:'.:']&TI-EHHI‘ HaBura,
MakCHMaJ/l Mar"dtT HHAYEIMAra Ba [Iy'JIElTl-[I-i[il“ Glip CEKYH/ia lgaﬁ'ra
“ MarHUTJIAHUII LHK/JIapH conura ¢ku uactora (f) ral Ooramiaup.

QeppoMarHuT MaTepHAMLIAPHITHE  XOCCAJapH  acoCHii  MarHHTJIaHHLI
3rpM YM3HFH Ba THCTepe3HC Xadkach Ouaad  Xapakrepnanaid. 3-26-
“pacMia MYXHM MarHHT MaTepHAJIAPHHHT y4Ta THIMK THCTEPEe3HC XaJl-
Ka/lapH KeJITHPHJITaH.

1 Yactora, 95-Getaaru 5-1- § ra xapaur.
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3 26» paca:

1-MaruuT- OMIUOK, aaTepHaT, SJIEKTPOT(?XIIHI( ny1ar 2~ MarHnT- SIQMIIOK MAaTe~
prasi, IIEp\iaJI"IOH 8- narauT- KATTHY MaTeplai.

3-13. DEFPOMATHHT MATEPHANIAP

L.

PeppoMarHuT MaTepHaliap HKKH CYPyXra: MarkuT-IoMILOK BAa MarHHT-
KATTHE, MaTepHaaaapra OyanHain,

MarduT-loMIWOK MaTepHaaaap ysrapMac Ba ¥3rapyBuad Mareat
OKMMIAPHHLF MarHBT VTiasyeuMcd cudaTiia HaTHIAML.  YJapaa
KoapuuTHB Ky4 Kuunk {400 4/x Aad Kam), MareWT KHDPUATVBUBHJANTH
KaTTa Ba MAarHuT HyKOTHILap Kam Oywagd. Dy rypyxlark MarepHats
Japra TeXHHK TeMMp Ba yriepold Kam nyiaT, 2ieKTpPoTeXHHK ny.Jar
TaXtayanapH, MArdHT KHDHTYBYAKJMCH JOKOpH OVATaH  Teaup-HAKesb-
KoTHIIMAdAp {Nepwa/aodiap) sa okcHZAM deppoMarHeTikaap — dep-
puTiap xaMaa oxcubepnap Kupagd.

0,049 raua yriepoau OViraH TeXHWHK TeMHDP, YIAepoaaw ny-
JaTiap Ba uJAH YIrapMac MardT MaiIoHnapu1a Ui IMran  MarkuT
YTKasysumsiap Tad€paalll vayH uIaTHAAAM. TeXHHK  Teamp 10KOpH
TYRURHMII HEAVRUMACHT (2,2 ma2 rava), 1OKOpPY MarHAT KUPHTYBYaH-
JHKKA Ba KHUYMK KO3PUMTHB Kywra sra. \V -

JNeKTpoTeXHHUK n¥araTaap—Oyremiup Ounan KpeMHUIHHED
(1—404) woTuiLwack. Kpemupiuuar MEIOPHIE  ¥30apTHPHW Ba Xap
XHJ TexXHOJOTHK YCV¥/AJdapiadn doflianaHdill  OpradH 3JeKTPOMATHHT
Xoccanapd KeHT MHKECJa VarapaiHraH IyJaT HapJjapH oJuHAIM.

Tapkubuga 03 MHKIopla Kpexmuil O¥aran nynaTJapHMEC MArRUT
KHPHTYBYAHIHEH 1ACT, TYHUHHLL HBAVKUMACH KaTTa Ba COJMINTHDMA
ucpohaapH xartra 6V.iasd. bByeaald Ry/araap nacT yacToTadd ysrapiac
Ba YarapyBuyaH TOXJapia HLOSATH/AAH.

Tapuduna KpemHuit MEKLOpH Kym Oyaran nyaaraap 3saud Ba Vp-
Taya Mal0H/IapAa I0KCAK MACHHT KHPUTYBYAHAHKKA Tadald 9THAraKAa,
THCTepE3HC NaMaa viopMa Tokaap Tydalian Ofaainran nepodaap Kau
Oyanmn zapyp OyaraH xoajJapia MiIaTHIAAH, HaTKaja yaap 0Kopd
UZCTOTALA MLDNAL OJIRIIM MYMKHH. :

FOCT 802-58 ra OuuoaH »JeKTpoTeXHHK nNyqataap 2 Xaphu Ba
paamnap Onaan SenrHaaHand. DapHHuM panaM KpesmHHAHHHEE MPOLEHT
MHKJIOPHHH, HKKHHUH PAKAM MarHuT XOCCAJapuHy, YUHHYM pakam O
nyJar conyﬁ——npoxar KHNHHMAHJAHTHHA OHAAHDAZH.
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3-27- pacy. Banau Gup  (epporarsiT MaTepHANIAPHIHT  Mar-
HUTTAUHUL IPIH YH3HRIAPIL.

Bansn deppoMarHuT MaTepHalapHHHD MAarHHTJGHHUD STPH UH3HK-
Jgapi 3-27- pacMja TacBHpJanras.

[Tepmanaocitaap Temup GuIaH HUKCAHIHD Xap Xua  [POUEHT/IH
KOTHIMANapu/ian ubopatanp; Gabanaapu Moandien, XpoM Ba KobadbT-
HIHE KOTHIMacH al Xanm ndopar Ofnaan, By KoTHmMaJapHHHT MarkuT
KHPHTYBUALAUTIE 10KopH O3 /H0, 3JeKTPOTEXHHK OYJaT TaxTalapHHKHAaH
10—50 mapra xartra OVaaam. Dy KoTumMansap MafiJoHHHHT  KHUHK
Kyulannuapuia xam Vejgad To ©Oup Heua 103 amrep TaxcHMm metTp-
Jlapra TeHr TYHHHHm MHAVKIHACHIA 3DHIIALH,

Ynapaan Oab3uIapuHuEr TYHHHHI HHAYKIMACH NACT, TaXMHHAH
0,6—0,8 ma Gyaca, Gawvaunapuuuki nucbatan loxopupor 1,3—I1,6 ma
6y aamu.

Bupuuuu rvpyxra Tapkubuga 4—59 wmoaudiaen Oyaran mepmad-
qoit M, Ba xpoman mepuasioft xipaau. Mkkuuum rypyxra Tapkuguja
509 wnuxenb Oyaran nepvanaoit 50H Ba nepmannoil 65HIT kupann.

IT xap(hir rHcTepesuc XaJTACHHHHT TYFpH Oypuakanm 3xaHuun Omi-
utpaau (3-28- paca). Xadgauuur TYFpY  UMSHKJHJIHK Japaykacu ocpii-
rad Xaaka yuyn B, KOJAHK HHIYKUHACHHHHT B, MakcuMaa HHLVK-
wisicra  HHCOATH GOMJAaH XapakTepiaHaiu. By HHcOaT 0,95—0,99 ra
Gopazin.

[lepmanoiiiapuuur  KodpueTHs Kyud 1 Ouman 20 a/a opaciia
TeGpaHaii.

IMepmannoiilapHHHr MarHHT XoCCaJapu KYmpox —yJapui Talicpiin
TeXHOJIOTHAICHTa OOFJIHKAHD,
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Temnp, pyx Ba 6OIIKa 37EMEHTJAPHHHI OKCHAJADH ApaJalIMACHAaH
oNMHajauran (heppoMarHuT maTepuasyiap dGeppuTaap Jied aranaim.
Vaaknap Taiiépramaa apanamva Mafijamasaim, npeccaaman.  1200°C
Tevieparypa arpoduia KH3AMPHO HIIJOB OepHind ominaTuJjagy Ba
KepaKk IIaKJjarH Vy3akJap Taiépnanaau. PepputaapHuHr cosmuITHpMAa
KapIIM/IMTH KyJa KarTa OyJuraniurid cadalbsu yiopMa TOKJAp HATHIKa-
cujard uepod Kyaa o3 Oyaaad, Oy
3ca yJapHH IOKOPH YacTOTajd MILJIATHILI

‘{ ‘ + HMKOHHHH Oepa .

I'“ ’: d B Tysnapun TepMuk iy Gunau napuya-
Jlatl OpKand  OJHHALHraH HHKEeb-PYXJIH

‘ | o 1_ (heppursiap  oxcudepaap €xkH  OKCHIK

(heppoMarneTHKJIAp JgeraH HOM OJ1HJap;

8 yJap MarunT Xoccasapu Oyiinda  (ep-

8 m puraapian Kam apy KHaaLu.

) Yanapuimmr — Marnut xoccajapura

| Kypa Qeppuraap xam, okcudepiap xam

, TYPAH-TYMaBAupIap, Yaap acocuit mar-

3-28- pacm, nerepesieninr Tyepll HUTNAHIID 3CPH YH3UFHHUHE, Commiaurug

Gypuakau Tyrymm. KHCMHJE aHYdriHa MarHuT KHPUTYBUAH-

JMKKa 9ra OyanO, yaapHuHr TYHHHUIL

upAyKkipsicH  cesunapiu  amac (0,18—0,32 ma) Ba KOIDUHTHB KYyuH
wyaa xuudgaup (8—80 a/at).

MaruutoausnexkTpuxaap Oynap wmaiija ¢eppoMarHuT Ky-
KYHH OMJIaH JH3JeKTPHKHUHP (MOJHBHHHJIXJIOPH/ Ba TOJM3THJIEH) apa-
JalManapuJaH OJMHAAuraH MmaTepuannapiup. by apanamma ¢opmoBka
KHJIMHAJM, IpecciaHail Ba IHHIMPUIAJH.

Depputiap GolIKa MArHUTOAMAIEKTPHKIapra yXinalb anoxa Ba pajno-
anoKa acOobsapuia, MarHWT KydyalTHpruysapaa, xucoOJgail Maluna-
Japuja Ba TEeXHHKAHHHr Oowika coXanapuia HUIATHIAIHTAH —TYpJan
tpancopmaropaapia Vsaknap cudathia KyiiaHuaami.

Tyrpu Oypyaknn rucrepesuc XadKain XaJKaCHMOH y3aknaap Kyjaa
KEeHr KY/JIaHHIMOKIA, YYHKH yjnap TOK HMIIYJbCH TabCHPHAA TYHUHHII
X0JlaTHra Kajap MarHMTJanuil Ba HMIYJALCIaH KefiHH TYHHHHID HH-
AYKOWACHIAH KaM (hapy KHJagural KOJIHK MHAYKUHSHH Y30K BakT
canab Koswl Kabu kyga Gefax0 xoccaqapra aragup.

- MMarHuTo-KaTTHK MaTepHasiap TYpiH XWJ Makcagjiapia  mi-
JaTHIaJNral ysrapMac MarHuTaap ficall yuyH MyonKasgaaadrad. By ma-
TepuaJuiap KO2PIHTHE Ky4Y Ba KOJIHEK HHAYKIHIHHHC KaTTaJHuru Gunan
X paTeprianalii.

Maruuro-KaTTHK MarepHaJiapra yriepousi,  Bogb(hpan/ig, XpoMJu
SBA KOGAJWTIIN TyJIaTaap Kupagd. ¥YaapHuur kospunrus kyun 5000 —
13500 a/m va konguy, uHpykuuacH 0,7 — 1 na.

~e= Dedartub yrwaral nyaaraap  uysiaysuain 6yan6, yoapHd npokar
KHJIHIL Ba VJEIPra MEXaHMK HILIOB Gepuint MyMKHH. Yoap caHoatja
TdCMa Ba TaxTaaJap [aKJmia niao YHapHiamm.

Dur sXI0E MArier Xoccacura sra OVirain MarHuTO-KATTHK MaTepH3
annapra Kyiiarn KoTHUIMa’ap Kupajn:  ajini — TeMHp OHJaH 15%
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aJIOMMHHH Ba 259, HHMKeJabL KOTHUIMACH, AaJHHCH aJHHZal TapkuGHua
194 xpemuuii Gopaurn Ounad dapy KHJIAAH; aNHHKO — aJHHIAH Taps
Kuouaa 79 kobaneT Gopaurd Ownian capy Kumaad. Yiaap 20000 —
60000 a/m xospuutus kyu Ba 0,4 — 1,25 ma Kongug HHAYKUHA OHs
JIaH XapakTepJaHajH.

AfitH6 yTHaraH KOTHUIMAJAPHHHT MATHHTIApPH Kyiuwr Ayan Guian
Taiiépaarub, yaapra (axar cHaVHKJIam HysH GUnau HULIOB OepHaaiu.

MeraniokepaMuK MarHuUT/lap ajHy Ba alHHKO KYKYHJIApPHHH ToILra
alNaHTHPUII HyAH OMJaH ONUHAAM, YJAPHUHC 3HT acocui ad3annru
yJaapian Kyjla KH9uK Vi4amyan MarHuTiap oJuil MyMKHHJHCHA.

'3-14. MATHUT 3AHXMPUHU XMCOBJIALL

Maruut 3amxyps M. 10. K. MauGau (TOKJM FajiTaK) OHM/JIaH Marsur
y3aTyBuHJaH uOOpaT. JHr KHUHK MarHAT Kapumiuk o [(3-20) dop-
MyJsia] MakcajHla MarHuT ysaTyBuM Jlespan OyTyHJaii (eppomaraur
MaTepHasjapjan TaHépnadagu, Oy 3ca SHT KHUHK M. 10, K. éplaMHja
KaTTaluK Ba 1UAKJ JKHXaT/aH Tasna0HM KanOaT/JAHTHpPAaJHraH MarHuT
OKHMH OJIMIUra HMKOH Gepaji.

DHT copjla MarHHMT 3aHXKUPH — XaJKACHMOH MATHHT y3aTyBUHJIH FaJl-
TaK 3-7-§ na kypuaran sau.

Amanja xap Xun japaxkajard MypakkaG MarHuT 3aH:KHpJApH ML«
Jatuaaji. YJap TapMOKJAHraH Ba TapMOKMaHMaraH GYJMumu MYMKHH.
Maruut ysaTyBUMHHHI KHCMJiapu  OMTTa MaTepHasjaH €ku Oup Heua
Matepuannad scanrad OyimumM MYMKHH,

Maruur sammupuny  Xucobnam KYMUMIHK  XoJsapja MarsuT yaa-
TYBYUH MabAyM OyaraHza onjuujan Oepuarad @ OKMUMHH XOCHJ KHJMII
YUYH MarTHHT OpHTYBuM [ Kyu (M. 10. K) HH @HHKJAUIHE Makcai KH-
G Kyamin, DyHuHr yayH marHuT ysaTyeud ysyHauwrn Gyitnal /[, Ba
[, Ba Xokaso ywacTKanapra, xap Oupu OMp XiJI MaTepuafiial sicairaH
KyHjanant wecumu Sy, S, Ba X0Kaso, yuacTKanapra Oynunaau. Xap
Gup yHacTKa yuyH MarniT KyulaHuiun xucoOGsiaHn®, ynap ypra MarHut
uu3drn OV1a0d OYyTYH Mardut y3aTyBuM yuvll HHFHAMO, u3jaHaéTraH
M. 10. K. TOMHJA/H.

Macanan, ¢eppomarnut matepuajijad  uOopar Oyaran  GHpHHYH
yuaCTalard MarHuT KyuiaHHin

U:\:l = I(_J‘Fl{l.

Oyuia [, — uuamajan tonusagu, 3-7- mucosra xapaer, H,—o>sca mar-
HUTJAHHIL 2rpH uMauruigan (3-27- pacm) TonMaajlH, OyHHUAT YUYH aBBaJI
KyHHIariiy TOMHL JIO3HM:

Bl_sl

XaBo Ba (peppoOMarHUTMAC y4aCTKajaru MaHZOH Kyu/JaHTauJur
b I o
H, = Fu:: 0,8+ 1088y, (3-31)
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Gyupa, arap B, Tecsaanapjia wubofananran Oijuca, [f, amnep Takcum
MeTpaapia éxu Hy= 08B, arap H, amncp Takeum canvumerpiapia

npojananran 6yica, B, sca rayceaapia udogananain.

3-7- mucoa. Arap gyaravgarn Ttox 10a ofaranga 470-107% ¢f mavtnr oM
sapyp Gyuica, ysakxka Vpasatnranw Vpawaap (3-29- pacs) coun amnkianciil, YsakHHUD
IOKOPH KHCMH 301oiThOTexiH: NiTaT a8, nacTkH KResn 3¢a Kyilva nivariai sicairat.
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Marmir saupia yurta yvactkara  Gynavpa:
GUpHINHCH 3NEKTPOTEXHUK nyiarian sicaaran G-
JU0,  yayaanrn ) =50 ca, RYHAQSAHr  KecHMH
Sy =36 cn; uxkuHuncH kyiva nyvatpan: L, =17
e na S, =48 cu® oyunnul yuacTka xasonan 1HOO-
par O%auG, TtHpknutiapn [=0,5-2=1 cu ea
Ryaaane geeumn Sy = 36 cu®,

Dupiitn yHACTKARMHD MAPHHT HHAYKLHACH:

@ 470.10-8

T T e

13

Marmgnnu sepu wnanriea GH1oan snexTpos
TeXHI ngaaT yayn (G030, 3-27- paca) 1,3 ma
gy paiiomnme 7500 afa kynaanranaHr
MOC KoL,

Bupuiig yuaCTeagarit aarimnt Ky iamdi

Uy = Hyly = 750 0,56 = 420 a.

MggnRuM yyaeTRasiir MarkiT Kywiamimg xam
WyHra YXWan Toi i

B, = s = M;ﬁ_ = 0,98 ma.
8. 48.101 ’
MIRKHIYH yuacTea yuyH waiion Kyusanramis
rir (3-27- paca).
Hy =400 afm.
Mygwinun yuacTralari MardiT Kyunaduld
Uyy = My, = 400:0,17 =61 a.
Vuiliug yuacTii — XA80 TUPKHALN Yuyi
By li-}u = ‘gl?—-]l'g:r = 1,3 ma.
Maiinen gyusianraiiri
Hy=0,8-10% 8y = 0,8:1,3- 106 = 1,04-10% a/u.
' Marnur KydoaHiig
Usig = Hylp = 1,04-100:0,01 = 10400 @,
MareuT 1OpHTYBYI Kyy

Fre Uy F Use + Usig = 4920 - 68 4 10400 = 10 888 «.

Yyaramaary ¥pavaap CGHH
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3-15. DNIEKTPOMATHUTNAP

Arap TOKIM PANTAKHMHT TeOMETPHK VKUHHHT SAKHHPOFHra myJaT
§3ak kofamrupeak  (3-30-pacm), vV Xoaga  §3ak  MAarouTJaHUO,.
SJIEKTPOMATHHT KyuJap TABCHPH OCTHAA FaNTaKHHHI yprachra Koii-
Jalumra Xapakar KuaaiiKki, Y3akauur Gy BasHATI@ MATHHT MaiiOHH

SHT KaTTa Oyaami.
MarHuT y3aTyBUi B MATHHTIOBYH FAJ- (:_:2

TaKJaH TAaWLKHI TONTal KypHiaMa 3J1eK T-
poMaruut ped aranain (3-31- pacwm).
Marnut  ysaTyBuHMHHHT GiTTa Xapakaria-
HYBUIl KHCMM —SKODb 2 MKKHIUH aco-
cuil Kueamu [ y3akka V]

F =4BS (3-39) 12

Kyu 1631_-1:%11_ TOpTHJIANM, GVHia L S

F—xrvu, &/ Japia; MATIHT

B — MaruuT MHAVKIIACH, /12 Japia;

S — KyroaapHunr  K{ILEIanr  KecHu 103, ca® Japia.

Arap MarsuT vdarynul MACHUTIAHUIE STPH  UHSHEMHHMHT  Tiiinnma-
raim Kueagta noiaérrag Gyuica, NarHHTI0BUH TOKHHI Y3rapTHpHO, 3JekK-
TPOMATHHTILIE KYUYHHH CO3/1am MYMKHH,

DueKTpoMarHHTIap TeXHHKaja, MacanaH, NyJaaT KHCMJIApHH Max-
Kam/autia, TopMo3 Mochamasapia, aBToMaTaapid, pesbedidp Ba  XoKas
30nmapAa Kenr KyJiaHnaanu.

3-8- mucoa. Arap siexrpovarmmriarit waaykmma 1,2 ma ra, KyTOOapmiEHr Kes
enmit 3ca 1000 en® ra Tenr G¥.ica, TEKTPOMATHETIINT TOPTIHIN KYUH AHHKIaHCHH.
F =458 = 4-12:1000 = 5760 &{'.

3-16. MHAYKTUBNMK. Y3IUHAYKUMSA DNEKTP FOPHUTYBYM K¥Uu

Toxau SAEKTP BAHAHDHHHAL HMCTA/Iral KOHTYDHHH, Macajad, pas-
TaKHHHT Xap UHI) \p WHHY Yy \I}a“lmli!‘ Xyey CHIl MarnuT ORNMI Ke=
cud }TI[() Typanu, 0\1!:13 ORHM 'IZ]{JI'[HF anreupalm Hue HHJAHCH FaJrtax
V3UHIVKIUACHHUHT Y. oKMM MJaal yBUAUJAUTH Jeilnia-
A, Y3IIII AVKIUIT  OKHM  HIaWyBHamJIHTHHITNE  TOKKA HicGaTHra Teur
6:;’.'1] atll KaTTalis KOHTYD CKI FaJTAKHITHD M 1t ] VETHBJAHTIHHE XO-
CHJO KHJa1H:

[ = -,-f_'. - (3‘“ 33)

MyXuUTHUHr MarHiT KUPHTYBUamaurn ysrapmac Oyaranaa i3mnjiyK-
Ul OxHMJIapH OHJIaH OIiM MJALIYBUAHJHK/IAPH TOKKA IPONOpLUIoHal,
AeMaK TaJTAKHUHT MHAYKTUBJIMIH XaM JIOMMMUIHD.

WMuayktuBiuk  rantak  (KOHTYP)HMHI LIAaKJHra Ba  yJuamnapura,
YHJArH ypamuaap conura, MYXMT (Pa/ITak y3ars)HHHT MarHHT KHPUTYB-
YaHJHrHra OoFJIHKAND.
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MHAYKTHBJAHKHUHT $J140B  GHPJIHTH

IFL] 66 gcex
[L] = [T ——a--‘T-—OM'CEK—é‘H.

Om-cekyHn Terpu Jed atanaan. [enpu xyaa HupuK Oupiuk, ury
cababau KymaHua Maiigapox Gupsmuknap: musiurenpd = 1.107% ey Ba
mukporenpn = 1.10~% en nap wnuwiaTHIAH.

XanKacHuMOH FANTakKHHHP MarngT okumu (3-19)

y Tw
D= RS = pai;— 3,
YHHHT OKHM HJAlYBUaHjurd sca (3-27):

Iu? o
¥, =wp=pa t; S.

lynpait xuaub, XaakacHMOH FANTAKIIE WILYKTHBIUTY
Py, 28
L=~ = pa~— _ (3-34)
3-9- mucon. Yayn {3aKCH3 FANTAKNHAT WHAYKTHBJIUCH TONHACHH. FaaTakHHWHD y3yH-
aurn 25 ¢cu, anametpn b cu, ypamaap coun 1000,
Faarakpmwnr wuaysTasmnira
w?S 108 5-5%. 10—*
T pucilc. s G 0T — .10—5
L—I.lo I =45 . 10 X 0’254 —-39,2 10 el.

Koutypiarn TOKHHHT Xap xkaujail ysrapuiud, wmacajas, Harpyskas
HHHT V3rapyliiiM, SalDKUPHUHT YJIAHMIIN €KH VSHJIMIIH, V3HHYKIHA OKHM-
M1 YBYAHJIMTHHHAT Y3rapainra oJu0 Kenaau, Oy 3Ca 9.10.K. HHAVK-
uusnaHumura  onnd  Keaagu. KoHTypjaarn TOKHHMHT  ¥arapuuiM  Ha-
THKACHA XYJIM 11y KOHTYPHHMHT y3HJa 97EKTP IOPHTYBUH KYYHHHTD
XocHa OY/MimM  Y3HHAYKUHMS XoiucacH [1eG, HHAYKUHMsJAHTaH
JEKTP IOPHTYBUM Kyu 3ca VY3MHAYKLHSA 5JeKTP I0PATYBUH
KYyuHn jed aranain.

Y3HHAYKIHSA 3JEKTP I0pHTYBUH Kyud OOLIKA WHAYKIMOH 3.10.K, Jap
KaOu (3-28) dopmysara acocan ToMHUIALM:

dyy,
LT T Tu
EKH
¥, =LI
nogann xucodra oJcak,
e.=—L% (3-35)

ByvHjan ySumjyKkius 3.00.K.H [ HHAYKTHBJIHKKA Ba KOHTYpAa TOKHHHP

yarapuur TesAurura NporoplHOHas SKaHJurk Keiud YHKaj.
Vauupykuust , 10. k. HuHr iyHamau  Jlewiy KOHyHura acocaH

aHMKJAHAAU: 3aHIKMPIA TOK Kamaitranja (di/dli <<0) 2.10.s. mycOar Ba
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J{H31eK TPHKHHHT COJIMIITHPMA XaKM KapLUMJIATH YHHHT TapameTpJa-
pujaH Oupu XucoOnaHazu.

4-8- mucon. Arap U =500 6; 10K jiy = 2:10%; S = 100 eu®, xamummk | =
1 em Gyaca, snexTpoxapTonuunr (4-9- 6 pacM) CONMIUTHPMA XA3M KAPUIIHTH TOMHI™
cuit. COTHIITHPMA XaM Kapuijura.

S _U S _ 500-100
¢

=T 4 P Al ARy
P T2 2108

— 1o
> b =2,5-10'2 om. em.

JIu3neKTpHK 3JeKTp MailloHira KHMPHTHITaHAa MaiiloH KyulapH
TALCHPHAA 3JEKTPOHJIAPHHHT OpOHTA/lapH MaiiloHra TecKapH TOMONra
Kapad cH/KHIAH OYHHHI HATHIKACHAA aTOMJAPHUHT AAPOAAPH 3JEKTPOH-
Jap opOHTaJapHHMHT  MapKasuja 3amac,

Oaaxu Oup 03 ueTpoxaa Koaajiu (4-10- PN Jy-mn—
pacy). Maiiton #iygoaranga Oympait [,/ N 4 %
CH/DKHLI XaMm #yKonaiu. Asa myngaii | @ 1 ®
CHJDKMII XOJHCacH JH3JIeKTpPHK- % % A
JAaPHUHT KYTOJAaHUMIIH Jeiiunany. ~o~ et
Kyrt6nanran moJekyJjanap — y3mapu- a) d)

HHF”‘ FIEKED MACIOHHOR ROCHIHMIR- o pacy. JIusnekTpukHUHT
Iau; Oy maiijlon acocuii MaiijloHra Tec- BT

Kapu iyHajrad Oysnb, ynu sancraur- a—KytGnanmaran atoM; 6—KyT6-

THPAJIH. ,[Lns.nel(Tpmii-er 3JIEKTp MaH- Aauran atom,

JIOHM TabCHPUAA KYTONAHHIL KOOHIHATH

KyTOMaHWII HATHXKacHja acocHii MaijoH Heua mapra saudyiatiradiu-
FUHY KYpCaTyBUM JHSJEKTPHK -KHPHTYBUAHJHK OWJaH XapakTepJiaHalH,

VarapyBuad 3/eKTp MaijoHHIa AMINEKTPHKIArH CH/DKHILIAP XaM
ysrapypuan Oymanu. By mporiece martepHst 3appauasapd XapakaTHHH
KyuaiiTHpajiu Ba JAMJIEKTPUKHUHT KH3HIINTA cadal Oyaaiau. DaexTp mafi-
JOHHHMHT Y3raphi 4acToTach Kanua xarra OFJca, AH3JeKTPHK XaM [ yH-
ua Kyuaupok Kusuiigu. Dy Xoaucanan HaM JH3JeKTPHUKJApPHH KYPUTHIN
€KH IOKODH TeMmneparypaJjap Tajad KMJIYBUM XHMHSIBHI peakuHsIapHH
amanra omupumaa Qoigananuiaan. CWDKHIUHMHT  AaBpuil  Yarapuiuu
Tyaiiau AHSJEKTPHKHHHT KUSHUIMIA KeTraH OHpPJMK XazKMzars KyBBat
CONMIWITHPMA AU3JEeKTPHK HYKOTHINJAD Jelinnanm.

JnanekTpuk KHPHTYBYAHJMK OWJaH COJNHMLITHPMA JNINEKTPHK HY-
KOTHILJIAD JIM3JEKTPHKHHHT MYXHM NapameTpJiapH XucoOJaHajiu.

JusnexTpux oiijatran 3/1eKTp MalOHHHHHT KY4/IaHTaHJUrHHA OpT-
THpHO OOpHO, WwyHiail KHiIMATra SpHIIMIL MYMKHHKH, OyHZa JM3JeK-
TPHK TellHJadM, SbHH VHHHT Manaym OHp xxoiii emupuiagu. Maii-
JOHHHHT 6y KVUJIGHTaHJNUTH Teluuani Ky4iaHraHJaurn EKH JUJIeKTPHK -
HUHT 9JIEKTP MYCTaxKaMJHIH, AHJeKTPHK TEIIHJaJHral KyulaHui
3Ca TeLMHIL KY4JaHHIIK Aelniain.

Tewmymiu xapakTepd Typanya OVJIHILH MYMKHH,

SNeKTP TEeLIHJHIIHHHD JacTja0Kkyu BaKTHAA AM3JeKTPHKIATH O3rHHa-
THHA 3PKHH 3JIeKTPOH/AD 3/IEKTP MaiilOHH TabCHpHJa AHIJIEKTPHKHHHT
He#iTpan aToMsapu Ba MOJeKyJaJapuiaH SIHCH  3JIeKTpoHJaphi  ypul
uMKapHlira eTajural KpUTHK Ted/iukka spuwagu. Harmxkaza auosiex-
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TPUKHHNT TELIHJHIIHMCa oJiH0 KeJyBul ypud HOHJAM TpoLeccH 103ara
KeJsali.

MecHKIMK TeWHNIT BAKTHAA JUISJICKTPHK 3JeKTp MalioHHaa KH-
auiijM Ba HATHzKAZa TepMur Oysuunm (ki eMHPHJM, MacajaH, épus
JHLL, KYMEPra ailiaduil Ba XoKasoJap losara keyiajl. J{uajexTpuk Hy-
KOTHULIAD CKH AHIVICKTPHIC  9JICKT] _i;"I'IiEI?&}-‘l!‘i?IIIJIII](!IIIII[‘ OpTHIWIH Ba
JUANEKTPHK  KAPUNLITHKHIUE Temiepatypa  koagpdunnent mandnit 6ya-
raujury cadadbau BVUAATHID  opTranjia XM TOKHEHHD anvdariHa HO-
NPONOPLHOHA YCHLLM K TPHKIHHE KHaummnra cabad oy innin MyMKHH.

TIHOJEKTPHKHIAD 2JCKTD MYCTaXKaMJIMTH KaThuil goumuit smac. ¥
Bup katop cabadnapra: KVAJaHHIQHHHT TYPUTA, YHHHP Yarapuon Tes/iH-
TUra, KYWianuHuAr Tabcup 3THO TYpUur BaKTHTA, 3JeKTp Mail1OHUHHHD
LWaKAHra  (3JeKTPOMAJIAPHHHD  LUAKJHTa), AH3JEKTPHKHUHT  KAJHHJIUCH,
VHUHT TeMmmepaTypacHra, HaMJHrura, rasjapia sca oocumra xam OOFJHK.

DUeKTP KYpHJMAJap MIIOHUIM HULIaln  yuvH  yujars Oapua Aus-
JCKTPHK KHMCMJAp PYXCAT ITHAAMNTAH KYUlauumjan oxKopn OyJiMaraH
KyuwlaHuuapa nmaid sapyp. Pyxecar stnaran  Kyuwianuin ofatia
TeWIHL Kyuaanummaan onp Heya mapra kHunk Oyianu. Bansun  jgus-
JeKTPUKJIAPHIHE 3JeKT) MyCTaXKamimrn 4-7- naparpadia KesTHpuJras.

4-4- mucoa. Kamuanrn 0,2 cx Gfaran ek TPOKapToH HKKHTa ACCH MeTan1 SIeKT-
poadap opacura  oguuram, Pyxcar 3TiNirad pa TENIJIHII KYNJaHHILIAD  TOMHJCHH.
Pyxear stuiran kysjanim Telminm Kyuianxiuian 3 mMapTa xarra Gynuiin Kepak.

JKazsangan siexTPOKAPTON YuyH TEUILTHIN KYUJAHTAILTICIHI TONAMIS

(6 om. = 100 we/eca.
Teuntnnm kyunann
Users, = 6o, 4= 100-0,2 = 20 1ta.
Pyxcar stumagiran Kydjianiun:
U 20
U = 0 = 7 T ga,
PYxe. 3 3

4-5, BNEKTP MAUOOHWAOAIA TA3

I‘IOpM‘&H Iuapmrrnaiua ras  JHJeRTPHIIHD, UYYHKH YHIa IPKHH
SJeKTPROIIAD Bd HOHIAD COHH RVId XAM Kdd.

l'asra pentred, pajMoaKkTHB, KOCMEK Ba OOMIKA HYpJap, 3JEKTp Maii-
J0101, I0KOpH TemmepaTypa Ba LIVHTA VXUIALLIAPD TakCHp 3TraHga HOH-
aamann. Macana, sieKTp MaiiloHHJa 3/eKTPOHHHUHT TA3HHHL HelTpast
arom €xu MoJiekyJacit OW/IaH TYKHAUIYBH Tas HeliTpaJ aTOMHHUHT
3JEKTPOR Ba MycDaT uoura napuajanumura cadad OVJIMIIH  MVYMKIH.
Byuaail TiKHammin BakTHAA XapaxkaTaaHaértran 3JeKTPoH V3 IHeprus-
CHHIHT OMp KICMHHH ra3 aromura Oepaiu. ATOMUNMID HOUJAWMINT YUVH
sapyp OVuran suHr KMUHK SHEpPris HOHIall NoTenlunadujat
aunKIaHALH. ATOMIAH aXPATUIITAH SJIeKTPOI 3PKHH XOU/a KO CKH
veittpan atom Ousan OupsamuG MaHQHE HOU  XOCH] KIVIMIIH MYMKHH,

Vlonnap Onaan sJeKTPOHHHMHT HeliTpan artomiapra Kaiita Oupaatuu-
wH Kadd Teckapu Mpolecc, JeHOHAaHHI €KkH peKOMOHHAaL U
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ne0 aTanmaju Ba Y TasHuHr WOHJaHHILM Ousan Oup BakTga couup Gy-
b Typagd. Ulynpail kuamud, HOHJIOBYM Y3JYKCH3 TabCHP KHJHO Typ-
rafjia TasHHOr HOWJIAHMIL JapazkasH TaxMuHaH OHMpIex KoJaliH.

Arap wonjaumrad ras Huuja €1rraH HKKHTA METa/ 3JeKTpoiJapra
(4-11- pacM) Varapmac Kyunauumn Oepuisica, ¥y XoJja 3JeKTP MailloHH
nmyeOaT HOHJapun wMaiijon Oyinab, saexTponaap
Ouzad  MaH(Hii HONJapHu 3cd TecKapH Hypanuuijia
Kyuulira MaKOYp 9TajM, SBHE rasja 3JeKTp TOKH
ByKyIra KeJazl.

[a3HHHr ueT HOHU3ATOp TabCHp 3THO Typras
BAKT JABOMHIArH YTKA3YBYAHIHIE HCMYCTAKHJI
VTKasyBuanJuKg Aciniajim.

Yarapmac nounsatop GHpACK HOHJAITHPHE TYp-
TAH UAPOUT/IA  3NEKTPOJJIap OpacHiarn Kyuja-
HIIN OpTCA, ABBA TOKHHHE [IPONOPIHOHAN VCHIIN
(4-12- pacm), cyHrpa sca YCHUILIHMHT CycaiHmy Ba
Huxoar OyTyHnai Tyxrtawn xkysaTuaaiw. Tox T-
HUHUIITA SPHINTAH 1IAPOHMT/A, MAEHOHJAHML CCAUP
OysiMalizn Ba MOHJAHHII [IpOLECCHIA XocHa Oyviran

e e 4-11- paca.
Gapua HOH Ba 3JEKTPOHJAp 3JeKTpoAapra Oopuo ..o Spenitk

eTa. ‘ XapakTepic-
Kyunannmun Gynjan Keilun Xam opTTupu®, uK-  THKach yuynm

KHTA 2JEKTPOL opacuiia mynjail  KyuJaHTaHJguKny cxeMa.

XOCHJI KMJUILY MYMKHHKH, OYHIA NEKTPOHJADHMHMI
KHHeTHK 3Heprusicn /mov*/, HeHTpasn aTOMJapHu 1oH-  {+° A
Jiall, #bHH TYpTKH €xu 3apba Onnian MOHJALI YHVH \
etapai Oyaaau. AToMJiapiaH ampairal 3/eKTpou-
Jap eTapin japaikaja Tesnanduml o/ud, siHru hHefir- 5 s
pas; aToMaapHu Momsaiian Ba Xokaso. Homnap ea
9JIEK TPOHJAPHUHT XOCHA GYJIHII  TNIPOLECCH  KVYKil:
CHMOH pPHBOXJIAHA/M Ba TOK KCCKHH OpTHO (4-12- 17
pacy, BIN Knen), ry Kapumang  Guian Sedrnsanys- )
uit kuitvatira spumwagn (4-11- pacs). Bysjga  suex- :
TPO,IaparH 1{3I'uu1af1}im (KaMaHEH. e A2 paar Tasn opsy

.Paq [ 2 : . " J'IIT'EFHJIIIII‘ BO..i'bT-.‘.‘f?nil'lle

Spsll BakTHA Q.HEKTpO,J,JIa]J opacyjaru {}3330 XAPAKTEPHCTHKACH.

TapknOH/Jda TaxMMHAH TeHI MHKLOpIa 3JeKTpoHJap
Ounan mycGar uoHJap Oyaran wuownamran ras Ouaan  Tymagu. Ana
myHjgail MyXuT 3JeKTpoH-HOH HOjasmacu Okn TVEPHAAH-TYFpH nJas-
ma 1e0 atananau. Tlnasmanunr sfekrtp  PrKA3YyBUAHANTH  Kyja #xiy
Oya0,  MeTa/VIAPHUHD  3JEKTP YTKA3YBUAHJINCHTA SKHHIHP.

DUIEKTPOHJIADHUHT GHp KHCMHIATH KHUETHK SHEPrHA ras aToMiapHHH
nonsiall yuyi etapau 6yamaiian. Dynjait Xomnapaa TYKHalInIL BAKTH A
aromra Oepusiran aHeprust yuu (axat vitFoTagu. YHroluaraH atom Tes
opaja OPTHKYA SHEpPrusHy EpPyFJK HYpH XoJmia KailTapub uyurapajm.
Ana 1y Hyphuu OUSHUHT KY3HUMH3 Ta3HMHD LIYybJAaJaHHUIN cuaThis Ka-
Oya1 Kuaaju.

IQyunanraysury erapiu Japaxala lokcak OVarad 3jaexTp mafinoni
ragja MycTakHJ/ paspsAHH ByKyAra KeJATHPHIIM MyMKud. Mab-
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aym OMp KYUNaHTAHIHKAA, JeMaK, €HWil Kyulanuits el aTanyBud’
KyunaHula XaM ToK Keckut opTuO Ketaau (4-12- pacmparn Bl gucwm) .
Ba I'asHUHT IYb/anaHuiig OollaHa .

['asnapparu Mycrakun paspaj Oup Heua: KOPOHFH, OHKCHMA, YHKVH,
éiicumon Oockuumapra Oy/MHAIH.

Koponru paspsi. Arap MailJOHHHHI KYUTAHTAHJHIH YHHUHT OH-
_pop KHCMHJA, MaCaNaH, KHYMK JHAMETPJM CHM CHDTHHHHT YTKHD yuJin
KHCMMAa Oepuuiral ras yuyH KPUTHK KMHMATra 3puilca, KOPOHEHM
pasapajp Xocun Ofviaju. Babsanw OyHiall paspsjil BakTHAa EpyFJHK
YHKaam — 1o Xocua  OYuud, XapakTeps BHIUMJJIaraH OBO3 TapKa-
J1ajm,

bugcumMa paspsaj KOpoHrH paspsijliaH  KeifHHTH paspsii cuda-
THA nactT Gocumun acGobuapia 103ara KeJaju. Y aHOAra SIKMH KO-
Jarn Ta3 KATJAMMHHHT L1YDbAANAHHIIN — aHoj WybaacH OuiaH Xapak-
TePAMANP. Y3yH UNIA Hailyanapia anoi WybjacH HAHHHHD KaTTardsa
KMCMUHH 3rajjaiau ea rasuuur tabmuatura xapa® Typau paHrra sra
Oysiaan, macasiad, HeOH KH3WJ pauryid nyp uniapajd. ByHpait Haitua-
Jiap peKkJiaManu CpuTruusapia KyJaniaLn.

bukcuma paspaj/i gaMnanap KydJaHull upaMKatopiapu cudatiia
nuatunaag. Heon éku apron Tyaaupuaran Oa/yioH HYMra MKKHTa Me-
T/l AJEKTPOJ KHpuTHIAAH. Jlamna Mabaym Kyunanuiia éxagu. Jlam-
NanuHr KYBBATH BATTJAPHHHT yJYILIJApHTa TeHr.

YugKyH paspsdjl Kywanulll jeMak, MafifOH KYY/JaHTaHJUTH OpT-
ramjia, MOHMaHHII 3JeKTpo/Jlap opacHAary XxaMmma ydacTkara Taprail-
ranja KOpOHFH paspsiilan Xocua Oyaain. YUKvH paspap afipuMm Ka-
Ha/sap OVinad — sHr Kam Kapliuauxau fdyanap 6yiiac yragu. Yugyw
KaHaauJa XapakaTaaHaéTraH ajeKTpoHsap KVUKHCH Temnepartypa Oujan
GOCUMHH KeCKIH OPTTHPHO 1o0opaiu, 1y cadadan Y4KYH paspsji Bak-
THlAa XaparkTepsu IOBKMH 103ara Kejaju. SIUIH JKyja KaTra YuKvH
paspsiiian HOopaTaup.

YUKYH paspss 3Ae€KTpP DDO3UdA, SbHA aHOJ MOAJACH 3appava-
Japuui 10400 MHKApHUl XOJMCACHBH  BY/KYAra Keatupaid. by Xxoiu-
cajan MeTaJyiapra GexTp yuiyHi éprammza uiiios Gepuiiia doittanac
HHJIAJIH.

E#cuMOH pa3psiaun gactaadkn GOCKHUCH3 XaM, MacalaH, TOK
Mauban Ounan qerapamnqn KAPHIHANK OpPIaiH 'I')-"'I'HIIITI!|JI!JII‘IJI-[ HKKHTa
KYMEP 3J€KTPOANAp OpacHia XOoCH/ KHIMLII MYMKHH, [ Xocua Kuuuir
VUyVH KYMHD CTe[KeHJapHHHT yutiapu Oup-OMpHra Terajuran KH/IHO
sIKMHAITHPHaAH, [OUsara Keqaran TOK CTepKeHJIapHUHT SAKHHMIALIraH
vuslapHHil KyJda IOKOPH Temmeparypara kafap Kuaaupaiu. Kymupnaap
Oup-OHpH/IaH Y3OKJAWTHPHIATAHITAA Vaap OpacHJaru ras 3/eKTpoHJap
TALCHPHAA HOHJAIANH BAa TOK SaHMKUPHHHM TYTAWITHPYBUHM Niasma OujiaH
TVAaal. DNeKTpoAap, allHuKca 3JekTponjap OoMOapAHMOH KHJAJUraH
aHon KusuiliM. Anox OmiaH naasuanunr Temneparypacn 4000°C nam
opTHO KeTaju, Kyunu €pyFJIMK OKHMH HYPJaHa/H.

[Tna3manunr YTKa3yBUaH My Myja Katra, 1y cababii KyuJandi
kuunk 15—30 ¢ Oyaranga XaMm 3aHKHpAAH KATTA TOK yTajlH.

Tok opTran capu NJa3MaHWHD TeMneparypacn OWjaH YTKasyBYaHs
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JHTH OpTaiH, &ffATM KYURaHWII 3ca Nacadfd. LHHHEr BOABT-aMmep
XapaKTepHCTHKACH KaMmafiiil XapakTepHra sra (4-13- pacm).

YuKyn Ba €iM paspaanap ShekTp 3AHMUPAAPHHM  y3EaK ham,u,a'_.
HCTEBMOMH/IAPHH y3raH BAaiT/IapAa XOCHA Oynanu.

Eimm  pasprawn 1802 iunga axageMmuk _
B.B. Iletpop xamd straw. ¥ &ian paspantar ' .
éputiil Ba Golika Makcaisapia dofifanaHuLIHK !
XaM TeKIIMpraH. )

I1:H. d6noykor 1876 funpa anextp &fnnn
épHTHLIra HLWAATHG Kypras.

BH3uuHr MaMJaKaTHMH3Za KeHr Kynnanusaa-
AWTaH  METAAMAaPHH SJIeKTp &l épaaMuja nait-
BaHANAW  YCYJAH HJAFOP TEXHOMOTHX TIPOLEce-
fapian OCupUAHp. -

4-6. BFEKTP USOAALMACK 413 pacws, Blimnr * -

i N BOJILT-aMMep xapaKTepie-
Xap Kanzahi sJeKTp 3aHKHPH TOK ¥TKa- THEACH ., :

3YBUKHHHT Y3HAaH, ABHH 3IJEKTP TOKM YTaiuraH

Ayapuar ysupanraia Hoopat Oyaub xonMal, Ganku yHAZ TOKHMHL [y

TOX YTKasyB4HAaH TalIKapujarn ©Goulka Owpop  iifngad  yTrilura

MMKOH Oepmaiiiuran MocsJama Xam Oyank Kepak. Lllynpait wunud, Tok
YTKaayBuMHH aTpodiarn MYXHTHAH ampaTh® Typysux Ba YHU TYpJH

MOTeHIKA/Iap OCTHAArH  KHCMIIAPHHY Oup-Gupynan aiipnd TYPYBYH .
JEKTp H30AATOPH OhaaH ypanray Gynwln KepaK. _

YHpaH TallKapd, H30JATOP OZAMJAPHK TOK YTKA3YBUMHUHC ep I10-
TEeHUHANHAAH (apKkau MOTeHUMaN OCTHAA TYPraH KucMaapura Teruf ke-
THIIH TacoAMbRAAH cagfallli J03HM. :

Konpgercatopnapia Ba xaTop Mocjamalapia, Macanad, kaGennapia
M3ONIATOP YNapHUHT CHFUMIra, {lapamMeTpnapira Ba XOCCanapHra TasCHp
KypcaTyBuy MIUIYH AHSJEKTPUKAAP CHpATHAA HILIATHAANH.

MzonsTopuy TYFpH Tan.ian, YHHHT MADKYJ XKOHCTPYKLHACHHH TO- -
THHLH Ba H3OMATOPHHHT XOMATHHH HA30pAT KHAHO TYPHIL, SJEKTD KYPHI-
MaNaApPHHHUHE [IARACTCH3 RLIJIAIUARH TabMUHAafisn, Bysna usonsirop 10K
VTRa3yBuMra HHCGATaH OCOHPOK ¥3Taphllid Ba OCOHPOX LIHKACTJAHHLNNK
Hasapjia TYTHMUI JIOSHM. '

HsonaTopaapHuir Ba 3A€KTPOTEXHHK MOC/Iamadap, aﬁpr-m IeMeHT-
NAPH H3OAAUHACHHHHT TYBUJMHIUK Ba KONCTPYKIMSICH XaMZa YAapHHEP
AXBOMHMHH HA30paT KHJIMWL KHTOOLMHT MOC Gofmapupa kapanrad. .

DNeKTp H3OMIAUMSCHHHHT aXaMHATH Ba YHHHT OaxocH 3nekTp Ky-
PUAMAHKHT MINYH KYYJaHHIUH opThiipn OvJan opra GopajiH.

INEKTP MYCTaXKaMJAMIH FOKCAK, HCCHKIMKKA YHAAMAHAHTH [OKODH,
JVJeKTPHK KHPNTYBYAHJNTH KaTTa GY/IrdH sHTY H30/MALBAJIOBYH Ma-
TEPHAANAD ONHII BA YJAAPHM TYFPH Tar0HMK 9THII XKYJA Karta TEXHHK-
HKTHCON K aXaMHsTra 3ra, YyHKd Gy (paKTopnap 3/1eKTp TapMOKJapria
BA B/IEKTp SHEPrHAHM Y3aTYBUH JMHUAJADAA WIIATHIAANTAH SICKTD
MALINHANIAP, SJEKTP annapaTiapHiHT ynqam.ﬂap Ba omp.nuruﬂu xamja -
0axOCHHH KAMANTHPHII WMKOHHHH fepajH. -
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OneKTp HIONAUUANOBYN MATEPHAIAPFA YRAPHUHT XOCCAJAPHTa HHCE
Garan xKyJa Typax-TyMau tanabaap Kyiunagx; Oy XOCCaNapHMHT acos
CHHMAaDH KYHHZATHAAPAKD:

1) sAeKTp MyCTaxKaMiMK é1ew.)

2) cOMMIITHPMA XaXKM KaPIUHJIKCH,

3) COMUUTHPMA CHPT KAPIULAKTH,

4) [IBIEKTPHK KEPHTYRYANIEK Ea. &kn &

5) AMINSKTDPHK HYKOTHILAGP.

Dynaan tatlkap Mexanmk, TepMBK, QHSHK XaMja XHMUABH{ Xocs
caflapH XaM KaTTa axamusTra ora, _

TanabnapHenr TypAU-TYMaHJNUrHIG MOC PDABHINAA SJEKTPOTEXHUKaNa
CKYEA K¥D XHAJACH 3JCKTP H30JAUMIOBYH MaTepuaiiiap HULATHIIAOH,

4.7, 3AEKTP U3ONALUMANOBYA MATEPHMANNAP

INEKTP W3OAAANOBYH MATEPUAAIAPINL XAP Xun Ceriaapura «a- .
pal Oup Heva rypyxnapra awparthul mymiin: 1} arperat xoaatnapura
Kypa TasCHMOH, CYOK, KATTHK Matephannapra; 2) xvmusbhit tabuaTH-
ra k{pa OpraHiK Ba HEOPraHHK MaTEpHannapra; 3) HCCHKAMKKA YHAAMs
anmirkra kypa 14-2-§ narn cuegaapra Ba Xoxaso.

a) Fascumon Jusaenmpurasap

Xaeo TaGunil usonsTopanp. Kypuamanapunur afpeM Kucmuapria,
Macanan XaBo 3JCKTP Y3aTHIl JHAHANAPHAA TasIHYAAD OpacHRArH Xaso
AAAHFCY CHMJAp opaculary Tafuuil H3oNATOPIMp. '

XaBOHUHT 9MEKTP MyCTaxXKamaHnrH OGOWIKA rasfiapiard KadH TeMs
nepatypara, docuMra Ba Katop {oika mapouTaapra forauk. Hopmasn
Temnepatypa { 4 20°C) Ba Hopman OocHMAA XQBOMHHL JEKTp MyCTax-
KaMAKTH KYIMATUK CYIOK Ba KATTHK ARDACKTPHKNAPHKKHAAL Kad, SbHE
30 xefea 6ynanu. Ly cafaGnu Gab3ufia OeBOCKHTA KATTHK, IHIJEK-
TPHKHUHT (HIONATOPHAHT) CHPTHAA JABO KATAaMy Tellnsiagn Ba 6y CHPT
6yitnua pazpall ged arananu, CHpr Oyfinua paspas H30JATOPHMHL
TEMUANMAAGH ad3AJPOK, UYHKH XABOHHHI  3JEKTP MYCTaXKayauri
KalTa THKNAHALH, TelIHArail W30JATOP 3CAa MIUNAH  YHMKAM Ba YHH
anMallTHRHID 3apyp OVAKS Konaau.

Douga raznapiad Boaopoa, kapOouaT AHTRHAPILI, a30T Ba HNEPT
rasnap: aprod Ba Heowsjap TatéHK STuAaiH. ApProd Ba HEQH JeKTp
JlaMnafapHHHE KoA0adapuHy TYALHPILIAA HIIJATHIRIH. .

Pitpur 2aeKTp MallHHANAPHHA COBATHIIZA XaBO YPHHra BOAOPOZR
HWILIATUARAK, YYHKY GV Ta3HHHT HCCHIJHK YTKASYBYAHAITH Ba HCCHK-
JIHK CHFHMI KaTTa GYarauwauru cafalau yHUHT COBHTHLI YUyH HulAa.
THAMWLM adga Kynralgup.

0} Cyiog dussexmpux sap

CyloK, BH3NEKTPHKAAPra: MHHepan MOHJap, CHHTETHK CYiOKIHKIApD,
Mymaap, 6Véknap KupagH.

Mnanrepan mMofijap HedTHY KaliTa MULTALIIAH ONHHT2H MAXCYJIOT-
napaup.  Yaap ¢yioK yraeBofOpoAJapHUED apanaliMasapuiup, ¥Yaap aco:
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can Moiiym TpaHcdopmaTopaap, MOHIM BHKJIOUYaTesIap, Kvy Kaleanapy
Ba KOH/leHcatop/apia HuLiaTu/ianm,

Tpancopuatopaapia Mol TOK YTKasyBUM KHCMJAPHM  H3OAAUUA-
Jamga Xavmia Kousenius iysn Ouian cOBNTHULAA, STBHE MOH LHpKY -
LHHACH OpKaJH  HCCHEJIHKHH }-‘3?1']'HLLUL£I HUNTATHITA .

Moitan  BHKJOYATEANApia MOI Bamup  vandranga xocun Oynanu-
ras 3JeKTp GHMHH VuupHil yuyu XusmaT KMAALL

Mmuy kyuwiraunily 35 KHJIOBaTTraya erajuray kadeanapia vofi nao-
JsMAra MEMAMpUI y9VE umnatanagy, Moun gywaannm 100 gino-
BaTT Ba yHAaH jokopu Ofaran kabensapia Oy kaledb yuyd MyJiKamn-
JlaHraH KaHagaap moil Oujan Tyaaupuiain.

Moit 1oxopn asextp mycraxkamiukka (100 —200 xe/em) sra Gya-
u Kepax. Arap nofifa HaMiEK Oy/ca YHHHP MVCTAXKAMJHIH KeCKHH
TyUMO KeTajH, Wy cababin woll yekysasjapra KyiOnulijag aBsad Ba
naBpHil paBullla KypuTwand pa To3anaHud TYpuaMILH Kepak., Mofinuur
JN3JIEKTPHK MYCTAXKAMINTY & = 2 =~ 2,3] COJMWITHPMA XXM Kapuiu-
aurt o, = 101 == 10" om/ca. _

Ciurrn fiuanapia cywbiil cyloK AHIICKTPUKNAD MYJAd KEHr K-
JIAHHJIMOK 1.

CoBoua xap Xun JAapaykaja XJjopjaurad guQgeni moJexyaanap-
HUHD apadammaciian noopar, Dy CHHTETHK CVIOK AU3AEKTPHK KOHJeH-
CATOP/Iapra WIHMMPHIN BA YJIADHH TV/AMPHII YUyH WOLIATHIAAN, UyH-
KH VHHHP JH9JACKTPHIC  KUPHTVBYAHIHTH MiHepaJl MOI‘:iHHK!ilLaH HKKH
MApTaJaH opTHKPOK KaTTtd. JleMak, KOHjeHCATCP/IaPHHHT CHFHMHHH TaX-
MHHAH 2 mapTa OpTTHpajH.

Emigogiury 1okopu OVarasura yuys coBosiHM TpaHcdopmatop-
napra KyiuG Oyamafiiu, Oy Makcajgsap yu4vH COBTON HINJATHJIANM.
Y TpuxjopOenson GuaAaH CYIONTUPHAraH COBOJIAND.

CoBsToan xam copoara yxmad édmaiiiym, my cabadan yaap Ounau
TyAAupusran TpaHchopuaTopiap EHPMH HyKrau uasapujan  XaBdicus
oynanu.,

Camoumanap nacr TeunepaTypaiapia avopd IIHIIACHMOH Macca
OyaNG, neuTranjga oMiad naacTuK, KeHud 3ca CYIoK Xoaatra Kesalll.
Cyvosayiap Trurpockoink 3sMac Ba CyBja 3puMaiiju, OHPOK, CILPT B4
Goulga 3puTyBYMJApIa 3puiiau.

Cmonanap kyn Jnaknap, kKoMmayHmJap, mactvaccanap, Oyéxaap-
HUHT Myxum TapkuGuil kucauiup. Tabuuil Ba cynbuil cMojanap mas-
YA

Taduuit cmosianap Gawn3n xaliBonnap OpranusMJIapHHHETD (Macanaw,
Lie/iiaK) €Ki YeuMJIMKAapuuur (Macadam, CMOJ0HOCHAp) XaéT Keuupu-
i HaTHzKac1a X0CHA 1."-?.!]&,’““'?[!1 MAXCYJNOTIAHD. CunTeTHK cCMoJa-
JIAPHHHT, Macanau, No/maTudell, NOJNHBUHHAXJIOPHAJAPHHET  aXaMuaTH
kaTTa. [lonuBuEHAXMOpHA — XJIOPJIM BHHHJHUHT TOJHMepH OFJHO, CiM-
Jap Ba KabellnapHu H30JSIMIALIIA, XIMOS KaTIaMIapH, JakJjap Taliéps
Jalijia HuvIaTHIa g,

Cynbuil CcMOMaNapHHHT JW3AEKTPUK KHPHTYBUAHJMMH & =4 =+ 9;
aaeKTp Myctaxkamaurn U, . = 150 <+ 400 x6/cm; coqmiUTHpMA XaKM
gapiuiury p, = 101 < 101 os, cm,
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Jlakmap foNka MapAa XOCHJ KuJIajiuras MOAJ@Jiap: cvonasnap, Gu-
Tymiap, KYpHHIAMraH YCHMJIHMK, MacaJaH, KaHON MoitiapH, 1es110J03a
SQupsapuHHHr  SpHTManapufian uGopaT. KypuTuin npoueccnaa Jiax
napnacu Xocua Gynanu.

Kaepaapaa uulratuamiinra Kapad JakJiapHHHT IHMANPHIIAUTaH, KOm-
JaHajural Ba eNUINTHpHJAAMraH Typaapu Oynajmu. [lumaupusiaiuran
JaKkJiap 3JeKTp MallMHaJapH Ba annapaT/apHHHHT HAMJIMKKA UHIaMJIH-
JIUFHHH OPTTHPHII MAKCaAUAA VJAAPHHHT Yy/JFAMJApHTa LUHMAHPHAIAH.
Konnaraguran Jjakiap atpodjlard MYXWTHHHT TabCHPHIAH XHMOS KH-
Jlagurad Kamiamsap XoCWJ KUJIMUL YUYH MIaTHAaiM. Enuwrapuna-
Auran  JakJaap caojia  SnporuasapuHu Oup-Ompu  OMaH, KOFO3 EKH
MaTO (MHMKaHHT, MHKaJeHTa) OuJan ENHIUTHPHII YYYH MYyJnKa/JaHra.

OMangap rtapkuOura avopranuk TyaAupyBumaap (yaap smans
napAa/apHHHHE KaTTHKJUTHEE, MeXalilK MYyCTAXKAMJHIHHY, HAMJHKKA
UHAAMIANJIMTHEA OPTTHPAAR) KHPHTHITAH JlaKJapAaH HoopaTaup.

dManb NaKap uyaramaap (IMas H30NSIAIA CHMIAP) CHPTH/AA
onka (0,05 au) Ba SrujyBUaH M3OJSALMSIOBUN KOIJAMAJIAD XOCHJ KH-
JHIW YUVH HILIATHARAHM.

8) Kamimur Ousiexmpuraaap

Kattig JAusiexTpuKaap U30JMANHI0BYN MATePHALIADHHHT aHyaruHa
TYPYXHHH TallKHA KuJafu. Yjapaan 0Gab3u OHp 3HT KYN KyJ/IaHuia-
auranaapuid Kypuod uukaitmk., HMxuavpor Oyanmm yuyH yiadap Xaku-
jarun mabiymoraap 4-1- ykajBanja KelaTHPUITaH.

4-l-maasan

Bab3n SJCKTP H30NAUHSIOBYH MATCPHANIAPHUHE XapPaKTePHCTHKAJAPH

G o, | tH } Py
JlusnerTpux

wafea. l — | OM, CM.
AcGect , . . . . SRR a e W 30--60 s 108
Moit wiMpnaras Koros . . . . . 100—250 3,6 ZE8
TETHHAKC + « « o o o o o o o o . 100—150 4---7 1ot 102
BFOM s s % & 0 @ B W e @ 8 0 2550 2—3 [08--1011
JIakOTKaHL . & 4 v v e a e a s 70--400 34 101|018
Mapyap . . . . o e 0w . . - 3050 78 108 +.1012
TIONUETHPOML v « oo v w5 o o o 5 200--300 2.5 10161018
TIapahhe: o w w0 o0 9 o % & 6 200-{-250 2--2.2 1018—1017
TMoapeunuaxacpug . . . . . ¢ ¥ 325 3.2 104
TloansThaen . . « .« . .+ « v 57 500 2,25 10141018
T , 150+280 36 10181014
Bhidty . v nm s v o5 0 o n e 100-150 6—10 1014
Opranuk wmma . . . . . . i 400-}-500 3 101 QLo
DInma: MaTo! o 5 5 o & o o 6.5 5 & 300--400 3|4 1012— [ ()14
CHOMa . v v v v v h e e e e 500--1000 5,4 5.101
COBOI 4 s o w0 i e @ o % e @ 140--180 5,3 10131018
Tpancopuarop mofin . & . . . . . 50—180 2225 5.1014-5. 104
TeKHETOAHT . & v v o o o 5 & o & 10=-75 48 10101018
Unninu C e e e | 1504200 5.5 101411015
DOOHIT 6 oo & @ a4 € W e G 600--800 3-+3,5 10151018
SUEKTPOKAPTOH  « &« & & 4 4 + , 80120 34-3,5 1081010
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1. Tonanu opraduk MaTepHaa/aap: KOFO3, KapToH, ¢ubpa,
maTosiap, €FoY, naxra, INOHM TONANapHiaH Taiépaasau.

Ynap 5JaCTHK, eTapii [lapaxaja MeXaHWK MyCTaxXkaM Ba rurpac-
KOTMHMK/AND; THIDACKOMMK/IMKHE  KaMadTMpHIl yYyyH yjapra wmoM ek
KOMIayHJ [HMIHPHIALH.

K oFo03 érougan maxcyc HUIOB Oepuul #jin GuiaH Taiiépnanamu.
Koroanap anesTpoTexnnkaga kaleanap, kojeHcatopsiap Tailépaaniia
nwnatwiaan. eTHiaxe Taiiéphamiia sca MHMMYBUM  KOFO3, OGakesnT
Gyiomnap Tafiépnawija ypanajuray KOFosnap, NyJar TaxravasjapHu
u3onAUMATAIIA 3ca EnUINTHPHIAAHIaH KOFo3/ap HULIATHIIALM.

DuekTpOKapTON (NpeclmaH) Heai0,103a1an Taiépaanud npece-
navaam. OB Mapkaan SJEeKTPOKapTOH XaBona HULTATHIN yuyh, DM
MapkaJicH 3ca Mefija HIIATHIL YUVH MYJDKaJJIaHTaH.

D/eKTPOKAPTOH  3JeKTP MalMHAJapd THPKHILIapHra KyHumaaanran
KaTiaMaap yuayu, Tpancopmarop uyJramiapura rantakiap (kapkacJap)
Ba TypJan Oylomjap scall VHYH HUNIATHIAAH.

dubpa FoBaK KOFo3ra Xaopau PyxX Onmgjan umnon Gepud taitép-
JaHand. Y name/iap, THprosyunap, BTVJKaJap, rajtak/iapra KapkacJap
Ba Oollka 371eKTp Oyiomaapd TaHépnalllia HuLiaTHiaim.

TeTnnakc— Hake uT MUMARPHIKO Tipeceanrad  Koros; 0,2 aan
To 500 mm raua KAJNHHIMKAACH TaXTdua loakauja tadépianagu.

TekcTOaUT— pesot cMoJacH WHMAHPHITaH Kyl KATJaM/IH npecc-
JaHral  MaTo.

2. [lmacrMaccanap— HKKHTA TapkuOHil  xucmaan — Oupraui-
THPYBUM Ba TY/AMPYBUMAAH TalIKW/A TONMraw matepuaiiapaup. Bup-
JAmITHPYBUM MoA/a cH(paTiAa cmoganap Ba GUTyMuap, MIVHHHIICK [IH-
ma (MHKOTEKCAa) KM UeMeHT (acOecTueMeHTHA) wumaTiraan. Tiuigu-
PyBUHIAp KYKYHCHMOH Ba TOJACHMOH OYJMLIN NMVMKHIL,

[TnacTvaccaHMHr MYpPTANCHHE KamaliTUPHID YuyH VHHHT TapKuOura
nnactudukaropiap, Oviomra paur OGepuil yuyH 3sca OVéx Moaga Ky-
LR H.

[lnacTvaccanap HeeHg €kH COBYK X0//la  mpeccraHran  Gy/Hiiyg
MYMRIH.

[Npecc-hopmada niacTvacca Mabaym Wakniard Taiiép Gyiowra aii-
JIaHTHPHIaH.

[nacTvaccasiap 3/1eKTPOTeXHHKANA H30JALMIIOBYH BA KOHCTPYKIUAS
mMaTepuasiiapu CHdaTHAa KeHr Kyanauuiapu.

3. QnacrtomMepiap. IaCTHKIHK MATePHAJHHH 4y3H/IraHaa XKy-
Jla Xam j{f'aﬁ.rmum Ba Harpyska OJIMHTAH BAKT/AA J4acTaabKH yiuamia-
pura Kaita OJIHMII XyCYCHSITHIHP.

DuacTHKIMK  Xoccacwra sra Giviran  martepHasiap  5JacTomepaap
ned artanaim. -

Yenvamkaapaan — tTapkuoHia Kayuyk GYJIraH JCHMIHKJIApIaH oJH-
Hajuran HaTypaJ Kayuyyk [OKCAK 3JACTHKJHKKA 3ra O3vinG, Ham/HK Ba
rasnapHu JKyJa xam YTeasanu.

CyHrri VH HWIHKJAAapJa CHHTETHK KayvyyK KeHT KVAJaHuiMoxja.

Pesuta — KayyyKHH OJITHHTYTYPT OWJIaH HULIA0 XOCHJ  KHJIMHALH-
ran snacTHK marepuasigup. OATHHrYTypT MHKAOPH 1 — 39 Ojyaraupa

93



1OMLICK, }:{ygza xa\i 3JIaCTHK pe3uHa Xocua OYnalau, OJATHHTYTYPT MiKe
popu 20 —250% OGyaranaa 3ca KaTTHK pesina — sJdCTUKMAC, YA
X1 UINOE oepmaﬂaraH MaTepHas — 300HHT XOCH T Oynauin.

Pesutia 3/1aCTHKJIMTH Ba I0KOPH 3JEKTpP XoCcajaphra sraiuri Tydaie
au (4-1-»xanBajra Kapaur) sJeKTPOTEXHHKAAa KY1a KeHT Ky/IaHuIaiu,

TapxuCnaa onTHUrYrypT Kam Oyirad pesuHa cuM ba KadesiapHH
W30 SIIAIAA HIMIATAE K, D00HUT USOJISILUSAIOBUN JleTa/liap Taiiep-
Jiama wuIaTHAanM,

PesuuatiHl KaM4HJIHTH YHHHT  HCCHKKA Ba Mupepa’ MoiliapuHHp
TaLCUpHra UMAAMCHJIHIHAHD.

Cyurrit BaKTiapaa pesia §puura pesiiHara Kaparasaa HulkopJap-
ra, KHcJoTajapra, muHepasl Molsapra, OeHsuHra uMZaMaMpoK OVJras
MUIACTMACCa-2JIACTONEPJAD  MacasaH, NOJHMBHHHAXJICPI,  IO/ISTH/IeH-
giap mysadasusit Cujan HILIATHIMOK A,

4. UWlunmwa xpemnesemun (SiO,) marpuit, Kaaufi, Kaibllifi OKCHA-
aapn Ounan Oupra 9puTO KelH KeCKHH COBMTHII Pa OyIoMra KepakiH
maga OepHin yvuyH yura umpgon Gepuinl iiyon Onjan onunagm.

Oaauil mmwa Mypr 6%nud, maxcye Taiiépranran 1nmanap, maca-
Jial, CTaJHHHT 3Ca IOKOPH MyCTaXkam/llkka 3ra.

llra ek TpoOTeXHUKAMA H3OJAATOPJAD, H{FIdHMa JAMIIap Xamza
3/IeKTPOH JlaMnaniap yuyH Kojbanap scaliia HUL1aTILIAJH.

Tlnmanas, macajaH, 10KOPH Temmepartypaiapra MIKalauran CHM-
JAPHU H30JALAAMALL YUyH LHUATHIaAUral Toja Ba Liillid MATO OJIHLU
MYMKHH,

5.3 uex'fpbd)dptpop KAoJHH, YTra uHiaMun T, Kpapl, Aana
HINaTH Maitgasanud apanaidTHpUAaAd Ba OVioMra Kepak/n Maks Oepui
yuyH HIWIoB Oepuaajiy, FHLPOCKOINIMPMIN KaMmalTupiil Maxcainia cHp-
Janaau xasmja KuSAupUAMO uuyion Oepuiaii.

UNHAHHEHT MEXaHHK XaMaa JIeKTD MYCTANKaMJN Ba UCCHE/MKKA
YHIAMIHAUTH IGKOPH. & 10KOPH Ba [ACT KYWIAIINLAAD yuvil  H30/19T0p-
Jgap tafiépaaiiza Keur KyiaHiiaim.

6. Ca1oia— KpUCTAJIMK TYSHJHIUTA 3ra Olviran 10nKa nnpoKya-
Japra aKpaiaguran MHHepasjup. Y HHHT HCCHIUVIAKKA, HAMAUKKD UiiaM-
JIAIHTH 10K0pH OV, 10KeaK 3VIeKTp Xoccanapura ara (4-1- zkagsasnra Ka-
panr). Cuofa 2JeKTPOTEXHUKA Bd PajiioTeNHHKa1a Keur Kiaianuiagd.

MuganuT— aag éxku cvona épramijia onp-Onpiira EnuiTHpuIras
caiona snpoxuanapuian uoopar. Y KoLeKTop :[.-'mc'rmn\'a';.-pu opacura
KVANLL, TYPJ MakCaalap VHUYE H3OJSIHANONML saTaaMiap Taliépran,
wynpurgex Qovoska {iyvin Gunan Oup Ko/ iar _.:1&Ta'1'£dp Taliépnam
YUyH RUIaTHIAAH,

7. AcGecT— Tonaan TYSHIMILZATH MitHepasup. AcOeCTHIHT aco-
cnit yerymanrn yHuur 300 — 400°C rava ucCHKra UHAMIHIHTHIUP.
Y PUCPOCKOMHKAMP. YHUHT SACKTP H30JAAIILAIAUL  XocCalapin vV Kazap
1oKopy 3mac (4-1- »xansaara kapadr). AcGecTjan Kajapa, MATO, TACMa,
HWHYpJIap, KapToH 'ranepfiana,uu

AcbGecToueMmenT ac0ecT TOJA; LIEMENT Ba cybjait HOOpaT Macs
CaHHM COBYK XOJaT]d npeccyair iyam Ouwjan oanvaiun. Y Temiepatypas
ra JKyJa YMAamiH, MeXaHHK MycTaxkam Ba yTaa éumaiimu.
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AcSect/neMenT 3MeKTP MWuNTIApHra TYCHKJap, Haitiap Ba OHp Ko<
JUNATH JeTannap Talépialia HinaaTHAaLm,

8. Mapmap—Tor muucu Oyaud, yulas 3JeKTP [UYATIApH Ba
HIyHTYAIapBIAari navesiap yuyH MapMap Taxrauasap Taitépranajiu.

[Tapad nu— sedTHn KaiiTa HIAAI MAXCV/JIOTH — OK MYMCHMOH

moazanup. Ilapadun rurpockonux amac, y 55°C pa cyionanu.

[{oro3, KapToH, €FOWIAPHUHI FHTPOCKONMKJMIHHM KAMANTHPUIT MaK-
‘Cajupa yJapra napa(uH LIMMIMPHJANH.

Bewunrnuu 6ob

Y3rAPYBHAH TOK

5-1. Y3rAPYBYAH TOKHWHI OABPHM BA YACTOTACH

Yarapysuan TOKHUHE KeHU K\WIMAHWIHWHHKAD ca0abi YHUHT Ofmuit
i "Onan gespain nepodens TpaneopMallHAna MyMKHHARTHARD, S'BHH
TYPAR KYUJAHNILI — V30KKA 3JEKTP 3JHEPrHsl y3aTHll VuyH IOKCAK
Kyu/JauHlL M Ba HCTeBMOJUH YUYH [acT KYyWIAHHLIJIH — 3JIeKTp TOKH
OMHOT MVAMEHHAHTHIHD.

Texnnkaga Yarapyeuan TOK

ded Gapua wufimataapn aasp (7) T/f]_\
e0 ataavEun OHp XU BaKT Opasui-
: A = p - N p ii‘ Li! I..w m .&3’»’ 1

Japia TaKpopaaHud TYPYBUH JaBpHH
ToKKa aiiTiiamn;, OvHAa  SpPHM Jasp
Hula Tok Oup Tomonra itfuagcea, qu A-‘!-‘r—aJr——-—“-:{
HEKHHYH ApiM Jasp HYa aca 0ot-
Ka wapava-gapuy  fiyHammra  sra 5-1-pacw. Yarapysuan Tox rpaduri,
6},Jm1

YarapysuaH CHHYCOMJAJ TOKHMHT rpagmri 5-1- pacMza kypcarii-
rar; rpaduiaa adeuncca Viu OVHaa0d BakT, opannata yKu Ofinua sca
{ ToKHMHT KMiMATIapu Kyituaran. OpauHatanaphunr adcuucca Vinaan
IOKOPHA €1TaH KHCMH TOKHHHT M}LGaT ilvaTing, adcuucea yxujaan
MACT Aariicit aca — TOKHHHD I\IE]H[PHH !\uuum HHIT U]Irlﬂ,}[paﬂ,li

Bsmp\mmn KaTTAANKHIHT BAKTHIHT OHPOP  MOMEHTHArH KHAMATH
VHUHT oHuil KHI! Martl ,-J,(.‘ll[l'fd}U[ B8a crangaprra '\I}’BO{])II{\‘ KHYHK
J{ap[p Gusain OesiruiaHalH, wMacanaH, TOKHMHT OHHIl kpiivMatu / Ounian
KYWIAHHITHUHT OHWHA KuilmaTn sca g Gunan Gejrnnanajii.

Tokuunr onnil Kuiivatn 1e0 VTKArHYHMAT KVHAAJaHT KecuMH op-
Ka/ai KHuug dtf BaKT HuHlIa yTrad aJjeMeHtap dq 3JEeKTP MHKIOPHHHHD
NIy BaKTHHHI JaBOM 3ITraH BaxTHra HucOaTHra aiTw/alu, sShHH

_dq
=2k : (5-1)

ho
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Karraauxnunr 2aBp WUMZarH SHC KaTTa KUAMATH YHHHT Ma K CH-
MaJ €KH aMIAHTYla KHAMaTH Jefiuyaiu Ba craHpapTra OHHOAH
«M>» unpekcan €sma xapd Ounan OesrusaHajm, macaniai. [y — TOKHHHD
amnamTyaa xuiimati (5-1- pacm). [daBp jgaBoMuja TOKHMHP (KyuaHHILI-
HHEHT) 103 Oepagurad ysrapuuwiapy TYIAaMH y3rapyBuad TOKHUHT LLH K-
au fed aranagu. Jlaspra Teckapu KaTTaNuK, sbHH Oup CeKVHJIArH

Jl@aBpiiap CoOHu y3rapyBuyal TOKHMHI 4acC TOTAaCH JeHujaiy, LyHAal
KHJIMO, yacTtorta

f=r (5-2)

CH cucremachjia uactora OMpauru re pii(ey) 6yauo, y coOH uXaTjaaH
CeRYHIH llaspra TEHTAHD.

CCCP aa crangapr canoat wuacroracu 50 ey. Tenedon anokacu
300—3500 ey uactoTanapza (ToBYLy yacToTANApuAAd) winmMaiiiu, Paano-
rexmugana 108 — 10" ey uactoTanap xyunanngajim.

5-2. CHMHYCOULAN. 2, tO. K. ONHLU

Texnnkana cunycaap kouynm (5-1- pacm) Gyitnua Varapajguran ToK=
Japian (Qolifanasunagy, 4yHKH Tokaap OyHjall Vyarapranja yaap uH-
AYKIMAAATaH 3. 10 K. Jiap XaMm, KYulasumaap xaMm XyAud yma KOHYH
GVitnua ysrapaiu. Xakukathnad mivepail Oyaummu Kyiiuja KypcaTHJaiu.

5-2- pacMpa sHr cojia TeHepaTOPHHHT Ty-
BHJIMILM  TACBHPJAHTaH. DNeKTpoMaruuTuuur NS
KVTO/IapH opacujia [yyiaT TaxrayajapiaH Ty-
LBHIraH Ba CHPTHTA CHM ¥pam MaXKamJaurau iu-
a=wt JHHAP — AKOPb xoiliarad., Y paMHHHT ViJapH
AKOpb VKMra H30JAIHsananns, ypHaTHAral MHC
‘XaJKanapra TYTalITHPHJIraH. XaJkajapra Talku
3AHXKHPra TYTAUTHPHJITAH  lyueTkanap Teruo
TVYpajn.

KyTosapra uyumait waka Gepuaranku, Oynaa

T - % : T I u { =

B i, JAIYE o0 opiab Gapent s DG YarURT: B
YaH TOK reHepatopi- e &

iR cxemathg Ty- AYKIHACH B SKOPHHHI CHPTHIA YHHHT aillanacd

BUHLLIL, - Oyinad cuaycaap Konynu Oyiinua ysrapaj, sibHH

B = BM Sin(x.

6ynaa By — KyT0 Mapkasu OCTHAArH MaKCHMaJ HHAVKLHA, o — AKOPb
yku opxagan  yryBunm OO' mefitpan TeKHCJqHMK OHial Xviuu yma VK
Xamja SIKOph CHPTHIATH HXTHEPUH HYKTa opkaan §TyBud TeKHCJIHK
opacujarit oypuax.

Akoph yarapmac o = o/f Oypuak TesJnKk Oujan ailjaHrad BakTia
ypaMHHHET Xap OMD aKTHB TOMOHHJA KYHH/aruua 3. 10, K. HHIYKLUs-
Nananu:

e’ = Blv = Bylvsina = Bylvsin®f  {ypaMHHHT aKTHB TOMOHJAPH
¥3apo KeTMa-Ker viaura, wy cafabmu ypamua HHAVKILEsaHrad 3. 1o. K.

e =2¢' = 2B lvsinwt,
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5-3- pacmaa e=f(f) ma & = f(f) 2. w0. k. JapHHHD  rpadgHKaap
KeJITHPUJITAN.

Arap skopra Gutta ypan ypuura © ypamam Fantak Oyaca, y xoJ-=
Ja 3. 0. K. Kyipjaruya

e = 2Bylwo sinwt,

ALHH @ MapTa KaTtapok Gyiaju. '//Y
sin @f =1 pa s, 10. K. Makcuman Kuii-
MaTra sra Gyasiain Nz | 2nlo-wt
E, = 2B, lwo, (5-3) w1 T %y
JeMaK, SIKOph FaATarujia  MAyKIuissaHras 1
3. 10. K.
-£
e = Eysinot. (5-4)

) 5-3-pacy. ¥arapysuan 3. 0. K.
By ésunran  udonagan xucod  Goww Aapuuur rpadiry.
aed Kalyn wHaHHrad ¢ = () BaKT MOMEeH-
THAA Ypam TeKHCaMrn  HeliTpan Tekucaux Ouian yeTMma-yeT Tyununy
Kypuaud TYpuOAN, 4yHKH

o= wl = (.

Slkopuunr aiizanmu  Teannrn yarapmac Oyica, y Oup ainanHG uMK-
Kanaa o = 27 9.10. K. HOHr Onp £=T7 jaBpra MOC T§/1a y3rapHil MHK/I-
napn amajra owajy, uty cadabam afiasumnaunr Oypuak Te3JHIH KyHHs
Jarnya HQOoJaNaRuIIN MYMKHH!

ird -
ey = 5
— =2/ (5-9)

a
) = — =
¢

Bup syt gyTomu resepatopiapian Tawkapn Kym Ryhr gyT6in
reiepatopsiap Xam MuatHaaan. p ta kydr Kyronau reHeparopia (o-4-
pacm) siKopb Oup aiiianud YMKKAHAa 9 10, K. Y3rapuillHHHAC P UHKIH
avasra owaL, udyokun Onp afiiannw Hyuga xap Onp yTKasruu p Mapra
Mol KyTO ocTiaan Ba p vapra KanyOuwit kyir0 ocTipan  yTajm.

5-5- pacmia e = [(£) nunr uxkH Ky(pT KyTO/M reHepatop fAKOpH
Oup mMapta ailjlanud YHKKAD BAKTJard rpaduri KeATHPH/IraH.

g
0 2m AT pee=et
| ] t
|
e r e o {
bup mapma aigonsy GOKIMG —=
5-4- paci. Mk mygr 5-5- pacm. Mkkn syt gytOin resepartop
KyTOaH {3rapysuan TOK ysrapyBuad 2. 0. K. HHEHD rpaguri.

FeHepaTopi,
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Cunyconzan 3. 10. K. omm V4yH p KypT KyTOaH IeHepaTOpPHHHP
FIKOPH CHPTH/JAPH MarHUT HHJVKUHSICH Kyfujard Kouyn Gyiidua yasras
PHILT Kepak:

B = Bysin pa. (5-6)

p(a) KynaiiTma reomMeTpusiiaru o.6ypuakgan ¢apKiH paBullls
ja 3aexTp Oypuaru aed aranaiu.

. 2nekTp OypuarHHUHT BagTra HucGatd po/f = 3nekTp Gypuak
Te3Juru €xkn 6y.puak vacrorach aed aranagu, t =T ja pa=
= 20 Oynaau Ba Kim KyTOJM reHepaTOPHHHP Gypuak 4acToTacH

o =22 = onf (5-7)
T
reHepaTop KYyTOJapUHHHT Heya KY(DT sKaHaurura Goraug GysiMaiign.
Arap axopb n Tesqnk Owjad ailyianca, ABHH MHHYTHra n Mapra
¢ aiinanca, y XO4Ja HHAVKUMSIAHraw 3. 10. K. HHUHD OHp MHHYTHAars
HHKJJIAPYH COHU pr1, Oup cekyHpJarn UHKJJIADH COHH, SBHH 4acToTa
sca

j=4 (5-8)

Gypuak uacToTacs sca

o=2nf=2n ‘g—g (5-9)

§-1= mucoa. Byr TypOunach Gunay Gupranukaa HadTran reHepaTOPHUHD HKKH
- ___atia .
wypT KYTOH Gop (p=2). Yuunr axopn 1500 —— Teanuk Gunau aiinamagu. Yarapys-
MUH

YaH TOKHHHT HAaCTOTACH aHHKJancHi:

pn 2-1500
=Eé= 60 =50 ey.

5-2- mmcea. Hovmman teanuri 250 adia/mun Gyaram rugporvpGuEa Guiam GHp-
ra puLiadTrar repepaTopuinr wactoracH f=50 ey Oyuca, yuxa meua wydr
Gfanu Kepax.

(5-8) ra Gunoan

f:60  50-60
p=—=—F"+ =12 xydr.

5-3. RASAJIAP CHITHMLLIK

Qaszona Oup-Cupura HucGaTan cuskura (5-6-
pacm) ukkuta Onp xun 1 Ba 2 ypamnap ypHa-
THJITAH SIKOPb aftianranja 6y ypamaapga Oup Xui
yacToTamu Ba OHp XHJ aMIVIMTYAaau 9, 10. K.
Jap umpgyKisiaavagu, Bupog ynap dasosa Oup-

m Gupura HucOATAH CH/KHCAHJMTH Y9YH 9, 10. K.
j nap GHp BakTJa aMILIHTYAA KHilMaT/lapura SpHiu-
Mau.
B-8- pacm. Cereparop )
AKOPH MYAFAMHHIHD HK- Arap sikopb  coar _CTpeJikach  aiiyiagnimra
KU {pami, Teckapu afiiaHaérrad Oysin0, BagKTHUHT GOLIIAH=
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FHY MoMeHTHAA (! = 0) ypamaap mefitpan OO0’ Tekncaukka HucGaTan
P, Ba ¥, Oypuaknap ocTHAa Kolmawmiran Ofnca, y Xonja BAKTHHHL
BXTHEDUH [ MOMEHTHIA Ypamnapia HHAYKUMAJNAHTAH 2. 10, K.

e, = Eusin{ot + ¥,) Ba &; = Eysin{wf - ;). (3-10)

Cyurrn ndonanapaard (of 4-§) dasa 6ypuaru ékn pasa fefn- !

aam. Ulyepak xuaud, (5-10) udopanapaan 5. 10. K. HHHT OHAE Kuit-
MaTHHR E, aMoauTyda Oudad ¢aza GesrHJaliy KeJdud 4ikag.

BagThuur Gowsanrny ¢ =0 Mo-
MEHTHAA ¥pamMnapla HHAYKUHANGH-
rad 9. 10, K. Jap: :

€5 = Euwsiny, va ey = Eysinys.

5-7- pacmaa Oy 3. 10. K. Jap
GoumnailFy opfnnatanap OunaH Tacs
BHpPJIaATaH.

3. 10. K. HUHT BakTHHRr {=0 '
MOMEETHIATH KMAMaTHHU GenrHMOBYH
W, Ba P, anexrTp Oypuyakmap Oow-

£-7- pacM. Mxgnra ¥arapypuak
3, 10. K. HUAT rpapury.

JanFuy  asa Gypuaxgapd éxy Oonr-
dauruu dpasanap Jed aranagu. _
Myctat GowuianFuy (pasa KoOpAHHA- = A
Tanap cuctemacH OGollkgaH  vanra b2 1 v
XapaG, MampmilcH 3ca YHrra Kapab £ v
gimaany. ] 7] — Jwt ..
VKkkiuTa CHHYCOMJAR KaTTafikpap b \-K/ .
GomnanFay  (hasasiapHHHEr  dapiky :
pazanap cHAKHIL Oypuyarm - X
6k daszanap CHANKHWH aeb 5-8- pacm. ld:f.mrr‘.z yarapypuan ToK ©
aTanan— : rpasjar. 1
P=4 — . . (5-11)
dazanap CHAMMUMAR Oypuak uactoTara OJCaK, CHIUKHIL BAKTH
xocha Gynapu:
¥ W

w =

ABHH, ONTTA CHHVCOMARN KaTTaAWK RABPUHUHI GOIUJAHMEIE MKKMHYH-
CHHMKHra Kaparaifa KaHua SprapoX SPHLIHHIIOHHH KYPCaTyBYH BAKTHH
TONAMH3,

HappHunr Gomnanug feG CHHVCOUAAR KaTTAJBK V3UHWHE MycOaT
KHitMaTH Goutamajuran O xufiMaTHaan §Trag BAKT MOMEHTHTA alTH-
Jaji.

Jaspulirr GOLINAHALIE HKKHHUKCHHYKATA KAparaHja 3pTapox o3
Gepaguran Katramuk (asa Oyfinua uarapuiaHMa KaTTauwK, HKKHHUHCH
sca dasa GyfiMua KeuwKMa KaTraaui AeG atanafu. Macanan, € 2. 10. K.
(5-7- pacm) e, 9. 10, K. Jan (asa Gyfinua <P ra exu [, BaKTra wi-
rapRiarMa 8KM XYANH LIYHHHT ¥3H, € 9. 10, K. € Ja <Y ra éxn
{1z BAKTra KEYHKMapnp. L : .

= by,

..

e 9




Bup xust Soutnanruy  Qasand, seHH  NaBPAAPHHAP  OOLAHHIILIAPH
YyOTMa-yCT TyHIraH MKKHTa CHHYCOMAAN KarTaauk ¢asa Offinya moc fed
aranagd (B = Q)

iy Ba i, Toknap (5-8- pacm) asa Gyfwua vopax Jaspra éxu $0° ra
CHANKMran. §, TokuyHr SouiaHryy $asaci Hodb, i, TOKHIMD SOz«
PN (pasack sca m/2 = 90°, wydiad Kuang, -

' b= Lysinot, i, = lysin(of + 5/2),
Bomaawruu ¢asach 7/2 ra renr cunyconja, Gy Oomnasrmi  dazack
HONra TEHr OYAran KOCHUYCOMAMMUING VAruHacuRup: {, = [, €05 wf.

Paza GyiHUa spaN JABPLd CHIKHTAH CHHYCOMAAQN KaTTaalKkhap Xas
KAga yaap Gupr-Oipaapira uucdatan Teckapy (azaja yarapagu jebius
Jagn.

53~ aucon. HERmra 2. 1o, k. Seprnran:

e, = Ly sin ! 4- 00°) e, = Ty sin o,

Yacrota f =500 ey.

£y Ba ¢y MAPHIAT pazanap CnxnW Sypuarn, (asalap VRN BAKTH GHUKAaKe
chit. Bownauriu ¥y, Ba ¥, hazatapun paanaiapaa mpodaialiinig
h=Tgg = =0
dazanap cumxmil Gypaary
™
"i’='4‘1""1‘z—_-§
Hanp
T=T =5—IO-=U,02 [
g, Ba ¢y Japuisr $asanap cILTKING 2aKTH
by = -}E—_— ;1_2:’_ =€ = 0,0033 cex.

5-4, BEKTOPNAF AMATPAMMACH

Cunyconan KarTamiksap & CHHycoHmanap éKku ailtaHypun BeKTop:
nap OHAaH TacBHpRaHafH.

Tacsupraunuinr Oupunua yeyan 5-1, 5-2, 5.3- naparpadaapaa ki
pu® ukkuAAH. DyHRalt TacBHpSall yCyJaW amiiInTyAaHR, OGOLMAHFHY
$hasaud Ba NABpHH, NDLEM CHHYCOMNB KATTAMMKHR XapakTeplOBUYH MHUK-
JopJaplH aHHKJallra EMKOH Gepaay.

CHHYCONIAA KAaTTAJHKHH aflnauyBud BeXTop OuJaH TacBHpJAAarasia
MaBNVM MacllTaGlard BeKTOPHUHI Y3YHJMIH KaTTaJHKHHHE aMIMIHTYod- &
CHHH 1{poAa DTajH; BEKTOp GumaH abCLHcea YKHHEAP Mycbar Hynaaswm
opacugard Gypuax CGolsanruy MomeHTAa Gollnauruy ¢asara Tedr, Bek-
TOPHHHT ailyanni Oypuak Te3aurd sca Oypyak vacrorara TeHr., Afisa-
HyBYH BekTop OHAaH TACBHpPJAHTAI CHHYCOMRAJM KaTTAJIMKRIHT OHAH
KufiMaTH BeKTODHUHP OpHlIHATaJap YKHTa TpOeKUMACcH Ounan Searuna-
HajAH.
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Macanau, e = Eysin(of -+§) 3. t0. K. HE TacBHpJIAW yuyH adc-
nueca VKuupur mvedat fyHaaumim  Guaad W Oypuak  NOCHJ  KHJIVBYH
(5-9- pacm) Tanna® camnrad maciutadja Eu amMniuTyians HGoaAanoBun
BekTOp YTKasuiauu. Bextop MycGar itynasmuiia (5-9- pacm) © Gypuak
Tea MK Ounan aliiauranja yuuep opannata yxura (Y §Kka) npoexiums-
JapH BaKTHHAT MOC MOMEHIVIapH YuyH 3. 10, K. HHHT OHMH KufimaT/a-

5-9- pacat. Cirycol/ian KATTAMMKHN Ail1anynyl BexTop Opxaai Tac-
pHpaan,

puad nhojanai, uyHky yiap Tanaad onuHraH Maciuradga Kylinmar
Kartajaugjaapiad udopat OVaaiu:

Eysina = Eysin(of 4+ ).

I'padmiriaa (5-9- pacM) BakTHUHT f; MOMEHTH Yuyn 3. 10. K. e ({,) op-
Junata OunaH TacBupJanrad; Oy opguHaTa 11y MOMeHTZa adciucca
Vrura Hucdatan o = (wf; --1p) Oypuak ocThia aoilyamrad aftianyeun
BEKTOPHUHE V' YKKA MPOEKUMSICHTA TEHT.

Bup Xun wactorasm cunyconjial KaTTaJMKIapHH TACBHPJIOBYN OHTTa
éxxit OHp HEua BeKTOpJIap BeKTOp jAunarpamMa Jefiniajin.

BexkTopaap japarpaMmacu TallKHA KHAVBYUM  BekTopJaap afinanraja
YAAPHIIT Y3apo Basusti yarapmaiiad. Opatia afipum KaTtajnkjiap opas
cutart (pasasap cuspkuit anua  Kusugapouanp. Uly cadabnu pexTtop-
Jap JarpaMvacn Tysuiaétranaa Oupuiun YTKasuiaéTran  BeKTOp HX-
THEPIT pasiia GyuanTupuano, JuarpaMaaiinie GolIKa  BEKTOpJapH
sca Yiua Bekropra nucatan (Gasazap CHIEKHI Oypuaksaapura Teur 6yp-
UaK OCTHMA HOMIAIITHPHIAH,

Bextop puarpammagiap yarapynual TOK SaHKUpPJapHaard XoAH anap-
HH TeKIOHPHILAA Kenr iyJuaiiiaii.

5-10- pacmaa mxxura Ey, pa Eyy 3. 10. K. BeKTOpJapu Ba yaap-
HUHT TeoMeTpHK iurunaucn — f = 0 momentaarn imrupan Ey 3. 10. K,
HUHI BEKTODH TACBHpJsaHraH. DaiTHWHT HCTayraH MOMEHTH YuyR ailja-
HyBull Ey; Ba Ey, BekTOpAapHuur Y yika npoekunsiiapu HHFMHAHCH [iH-
FUHAH Ey BeKTODHHHT Xy VIIAa VKK@ NPOEKIHSCHTA TEHT, Siblik
€ = €y -I- &, UYHKH BEKTOpJap ail/anrad BakTja yJapHuUHT §3apo ba-
3UATH Y3rapmaiiju,
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Bup Xus uacTOTa/NH MKKHTa CHHYCOHJAN KaTTANHK Y3apo Kyimg-
raujia XyAaiu WyHjail uacToTajH CHHYCOMAAN KaTTajHK Xocuu Gy.iajiu
BAd YHHHP aMIVIMTYJ4cH HHFHHAH BeKTOPHUHT, MACAJAH,

EM = E}\ll i E‘M? (5.12)

BEKTOPHHHI V3VHJMCH OHJIaH HQolauanaii.

Xaphaap yerujarn unsugjap Oy KaTTaJuKJapHUHT BEKTOD 3KaHu-
i, JlemMaK, yJaapHH NapaJiiesorfamMmm
y (yubypuax) KomjacHra accean Ky
37| Evad JIO3HMJIMTHHH Ky PCaTa/1H.

7] * VIMFMHIR KaTTaJuKHMHT GOINJIaH-
\w‘ FHY ¢asacn (5-10-  pacm) kyimgaru
opmysiajan ToNMHMIALM:

tg 117 = {I.E —_ Em sin 1‘E‘1 -+ E‘w} sin o
" OB Eywcos\y -+ Eyqcos P,
(5-13)

o &, VKKK CHHYCOHJAN KaTTaHKHK
_ allUpuIl amaaH KaMaséTran KarTa-
51105 gcw., i 2100 K 04D uKEM TecKapH MIOpa  OWJaH OJIHHe

BERTOPAAPIINT KYUHHL. raH alipuJyBun KaTTaJHKKa K3 (ML
OpKaNH TOMHJA[H, SBHH

ey —ey=¢e;+(—&).

€

5-5. TOK BA KYUNAHULLHKUHI 2MMEKTUB KUAMATIAPU

Varapysuan TOKHHHr Tabcup 3TyBun (3(pexTHB Kuiimartn) TyuyH-
yacupan oiijlananuica, yarapyBuaH TOK 3aMKHpJAPHHHM  XHcoGaam
anua enrussaman,

VarapyBuan TOKHHHT 3¢ (eKTuB KHAMATH WIYHAAN y3rapmac SKRH=
BAJICHT TOKHHHr KHIIMATHTa TeHIKM, y Iy y3rapyBuan ToK yTaéTran
KapUIMAuKAan yrranjga vija Oup JaBp uuwja ¥erapysuad TOK axKpa-
THO YHKAPajuraH HCCHKJMK MHKJAOPHTd TeHT HCCHIJIMK MHKJIOPH axpa-
THO uMKapaaH.

I'OCT ra Gunoan sdgpexTiB Kuiimatnap Gowr Xapdaap, awHd Tok /,
Kywianuw U Gunan Gesrniavain.

Yauop acoobaapuHunr  IIKajanapura XaMMa BakT TOK €KH Kyuaa-
puiiuer 3dgekTHB KuilMaTaapu €suiann.

Arap TOK cHHycnap KOHynu Oyituua y3rapca, VHHIT 3(DdPeKTHB KHil-
matH amisHTyaa Kuiimatuaunr 0,707 cura Tenr Oyviaju, sibHH

1 /
[= L =" =0707]. 5-14
V2 1,41 " ©-14)
Cunyconia/ Ky4IaHII yayH XaM XyAqu wysjail myxocabaT ypui-
JH, ALHH

om0 (5-15)
V 2
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IOKopHAa KeATHPUArAH MyHOC2OATAAPHIHT TYRPH SKAHAHCHEE ReGoTAaitnnk, ¥ae
rapmac f TOKHAHD r KAPLIBABKAA yarapysuan toiiinar T paspH  Henpa ampathd k-
Kapral HCCHKMIX MIKACDI: -

Q’ = }'2!' T.
ysrapyauaﬂ TORSOr K)I-’JUIII S(U.Ta KAPWHAHK A3 T JABD HYHAEA a}ﬁparuﬁ HHEKAD-

" PAB WCCHKAMK MUIAOMIL JOrApyBudH TOK KYBBATHHEHD $PTaus KiliMaTH OPKasil HiOs.
JDANZHHLET MyMKIH: S

. §" = PT.
Arap Q" = (" Oyaca, ¥ Xenxa . _ :
2T = PT. L _ G-16)
ICxomtan Gepagran vawpiuhra synodiut cyurrd pdonanarn 7 skpuBaieHT TOKHHHEC
KHIMATH yarapyraan toxmne spegiis guivarira tenr.  Wynaad xuaud, Togmuar
SbeRTIE KhMaTL . L -

. L _ ‘,ng i (5_.'1%)_.___,

CHuyconnan TOKHHHT OHHE Knfmaty
P =% = 1% sin? of,

X ! 1
EKn siita = g g cos 20 akanancumn X1co0ra oucag:

Ifir Lr
P = 5 — 5 cos 2 of,

CHHYQOHNAA TORHNHT OHHII KYBBATHHH NKKHTA KYWHAYBUHARAT, ABNH ¥Irapmac
172 !ir Ba JABDHA CHHYCAZD KOUyHH GyfiHya Y3rapypud HKKMTA KFWOAayBUHHHNET Gr-
FRRNCH chdiaTiAa Hpoaanal AYMKLH,

CrHycounas Tok KympaTlHEHP Ypfada Kmimats §arapMac  gHIHAYEMHrA Telr
Gynapu

' I
: -2

P= 2 for,

wyuKI g 12 r cos 201 CitiyconAan KYUARYBYREAET GHD AABP WURAAFH ypTa€a wiivara

Hodira Teur,
Farapysuan cuirycousan TokuuHr sipextde Khiinatn (5-17) gylwpagura tenr:

1 9 L
- s i, i
P 2 M o - T T
1= Vi F =yg 070

CuHycouan TOK Ba Kyuaaruinapuiuy sghekTHE KHAMATH aMIAH-. .
Tvia Kufimathapuaan V' 2 mapra xwumk Gyaranaurn yuyd Oup Maciis
Tabfa AMAJMTYAA KHAMATHUM wpofanarad BekTop GOLlKa MacIiTadfa
Xam V1A KaTTamukuuHr Sidexrus wuilmaTian npoaanafiav. Byuaau
Gyén BeKTODJMADHEHT MaciliTabsapu S(pekTHR KHiMaTaapra kapab onu-
HaIH. '

S-4~ MHCOA. DISKTP TAPMOFHra ynmaurad BoAsTMeTp 380 ¢ Kywiaddwl Kypcaraue.
Tap.\iomarn K}"{ﬂaHHLLTHHHI' AMEIETY AACHAKD. TONHIr:

Uu=y 2 U=1,41+380 = 530 4,
' LT T 103




5-6. VArAPYBUAH TOK 3AHXMPIAPU XAKMOA YMYMUA MYNOXA3SANAP

Xap kaujait 37exTp 3aH/KHPHHUHI XaM V3 napamMeTpJiapu: r Kaj IH-
JurH, L uuaykTHeaurd Ba C curuMn Gynaud,

Vsrapmac TOK 3amKMpHJA KyWwIAHHLl ysrapMaca, TOK, KyBBaT Ba
S7IGKTP XaM/la MarHiuT MalonJapi/ary sHeprus sanacu XaMm ysrapmaiiiu.

BaHHPHAHT TAPMOKJIAPHATH KYWIAHHII Y3rapysuan 6yJica, ymjaH
YarapyBuan TOK YTajH, SJeKIp Ba MACHUT MailAOHJaPHHUHD 3ilepTHSICH
XaMm ysrapyveuan Oyuai,

Texnuxana dusuk xouucanapuu r, L ékn C napaveTpaapian Ou-
popracit OeJriJiiljiMran  salKHpaap XaM yupaiigm. Kosarad napametp-
Jap JKyna sand tancup kypeartaju, my cadadau YNApHHHT TaBCHPHHH
XHcobra osvaca xaMm Gyaaiu.

Macayiay, yyrnaHvMa namnouka, weHtriu ac6o6 Ba peocTaThi r Kap-
WWJIMKIH 3AHKHD Ae0 Kapall, VJIapHHHT CHFMMH BA HHJVKTHBIHIHHH
3’1-;Tlit30pl"?l QIMACTHK MYMKHH.

Harpyska Gepuamaran rparicgop-

a | ey 1 ) -
T i (BN MATOpP SAHMHPHHH HHAYKTHBAHK jed
t Kapal, Oy SaHKHPHMHT KapLIMJMIH
u OunaH  CHFUMHHH XHcoOra oJsvaca
"L xaMm Oyaanu.

—o‘ﬂ@ Huxosit, Harpyskacus uiaétran
KaOesiHn CcHEUM Jle0  XncoGsaca Oy-
B11- pacw. Kapuniingin sanxnp. Jaau, uyHk# Oy SasIKHp  HHAYKTHE-
JIMTH BA KAPWHANFHHHHE TALCHPH HU-

2T~ e} XoaTHa  KHUHK.

5-7. KAPLLUMIMKIM 3AHMMWP

a) Kywaanu 6a mok

T e

5-11- pacmna TacBupnadras san-
JKUP 7 KapIInJIHKKa sra.

SaUIKHPHIHT KHCKUUJApHArH CH-
HYCOH/aJ K YUJaHn:

= U,sin ot

Oynrania ynaarn tok OM KoHyHura
Ounoan kyliujaruua 6yaamu:

2 1 Uyis .
i=—="sinwf = I,sinwt.

r r

e B P B e
r.., }@%\' Tox xyunanum Ouaan  Gup asaza

<
3
Y

]

¥\ CHIYCOHAJ Y3rapajii.
B 5-12- @ pacmpa xyunamum Guitan
é) TOKHHHT Oup JlaBp uumja 103 Gepa-

5.19 Kaiin O yaraputiapu,  5-13- pacmaa

-12- pacy. Kapimanein aanacipin S imiein: g .

Tokw, Kyswaammwd ma Kywsarmgur 9G4 KapUULIHKAM SAHIKHPHUIT BRKTOD
rpadiirii. AnarpaMyacH Kypcatiiran,
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Texppunadirat 3amKAp yuys OM KouyHn dakar ounil Ba awmins
TyAa KufiMataapy i -ujr pa {y=Uy/r yuyHaruna sipokan &yimacaas,
Oanxu B(t,(ieKTHB K,HHM&'I‘JIclp YuyH Xam GIpOonJIHAHD, YYHKH

I’.‘!V-2-_—_'I Ba UM"IV2=

=Y, ‘ (5-18)

s

i

LeMaK,

6) Kyessam

BagtuusP aiiun Onp MOMeHTHAArd KYUJAWHI Ba TOK OHHA KuiiMar-

JAPHHIHF KYNAiTMACH KYBBATHHHT OHEE KHAMaTHHH Oepaau:
Pe=p={= Prsintat,’

Tok Tyrpi ifiyBanrania xam, Teckaph fywanrasfa xam omufl KyB-
BaT mycOatiurdsa wosaan (5-12, a 8a 6- pacmhap), 4yRKH 9SAexTp

SHEPFHS TOKHHHMI KAHAAl UYHAAraHMMCHAGH KaThU HA3ap IICCHKJHKKA

alinaxHagn.

1 1
sinfot = 5 — % €08 2 «f 3KaHANrHEM Xucodra oaud, onuil KyBRAaTHH

Kyiikaarima ésun \1);1\»1[{1[11.

S i
P=1rsintat="Y,12r— 1, Zreos2et =
=17 = I?cos 2t. ,
UYHKE ' '
' Yol =WV 2R = P _
Vsra IMEC KATTAJHK 513 pacn.  Kapun-
P="Pr=Ul (5-19) BeiTop AsarpANAC.

Gup AaBp munars Fpraua KypRaTHd HQofanafiAM Ba AKTHB KYBBAT
466 atahagy. DueTp Heprual ypraua P TesAHK GUJIAH MCCHKAKKKA
allnaHaanran £ KAPIMAKK AKTHE KAapMUAKUK Zef atanai.

AKTHS KYBBAT BATTAApAA YIMAHATH.

5-8. MHAVKTUBNWMKAK 3AHMMKP

a) Ryvausuu ca mok

.

5-14- pacay(a TACBHPAANCAN BADKUP HIAYKTHBIAKKA 04 KYAR KHUIK
&KTHB KApILMJIHKKA 3ra (r = ),
3aHMUP. OPKAH

{== fysino!
TGK ¥Tranga, yuja ¥3HBAYKUUA 3. 10, K. 1 (3-16. §) unaysuaananaiu;
of )
e =—FL =
L d’
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Bepr sammup yuyn KupXropuunr uKKHHYE Koujacura Gunoaw
it e, = ir =0, AeMaK, HHIVKTHBJMKHHHD KHCKHUJZpJarn KydjaHui

t=—e =12 &, (5-20)

By ésunran TeHrsama OHp TOMOHJaH ﬁepn.nraﬂ KYUJaHull TabCHpH-
fAa samkupia xap GHp BAKT MOMEHTHAA VSUHAYKIHA 3. 10, K. HH HH=
JyKuuagaHaurad TOK BYMKY/Ara KeJHIIMHM Ba Oy 3. 10. K. KaTTalduK

MKnxateaan  Oepuarad - KyuilaHHLIra

: —_ TeHI Ba MyHAJMUI JKMXaTAal yHra

] -*r I . Kapama-gapwi  Oyaniiuig, aeHH Y

¢ TOK GepHaral KYWJdHHUIHH MYBO3a-

HATJOBYH 9. 10. K. XOCHJ KHJIHIIHHH
OHJIANpaii.

. Mixknnun Tomongas, (5-20) Tenr-

5-14- pacm. MlaaykTusiaigin JiaMa  HHAYKTHBJIHKAArH KyUJidHHI

3AHAKHD TOKHHHC BakT Ofilnua Yarapum tes-

= 2 N JWTHra  NPONOPLHMONAT  SKAHJIKTHHK
KYpcaTai.

/3 Tok cunycounpan o6yarauja (5-15-

\ / \ pacM), YHUHP ¥3rapuill Tesjauru

\ b di [Mdem wf

\ BT \ 7 at

\ : ' ra TeHr, sILHW arapiuil Teaqurd Ko-

= cunycra nponopudonan, Jemak, TOK

\/ MAKCHMYM/JAH yTaéTranja yYHHHT §3-
. 7N rapHul Te3IUry HoJra TeHr, TOK HOJb

a) _ KuiimaTjgan  yraéTranuja sca  yHHHTD

yarapuill Teaauru SHr Karta Oynap

akan (5-15- pacm).

# Mnaykrusinkaard KyuJaHHII

= /[y cos wt

N
7\
/

b

gh=}

« | N A / U= L% = Lol cos ot = Lol, X

8) xsill(mt & %) (5-21)
5-15- pacm. MHAYKTHRANKIN 3aHAHp-
HHHI' TOKH, {\'IE'IT‘HIIT OK HMIT, KYUYJaHH- I.Hyll;laﬁ K“J'Iliﬁ. TOK CHHYCOHﬂ.aﬂ
i Ba I{} BBATHHHHD I'pa(l)li['ll. 6)‘?_:11-3}{1[_3‘ [-IH'E_KYKTHB‘TI}[]{E&[‘}[ qu-
Janum Xam cunycoupan, Gmpox (pasa Gyitmua Toxaan 5t/2 Gypuakka wi-
rapunanva 6ynaun (5-15+ pacm).
3amkupia HHAYKIHAJAHraH Y3HHAYKOAT 3. 10. K.

= — [ = ----—.:rd‘(i}llrmlsIn ((r]f + %t) =
= [iwlysin (mf — ";—[) (6-22)

daza Oyilnua KywiaHuAan SIPHM AaBpra CHJLKHraujup.

e,

106



6) Sanncupuune Kapuiniuey

(5-30) TeHrMiaMaHH KYIMAATHUE X&M 83HI MYMKUH: ) -
U=VTFFTar =1V Fhm =l

ﬁynnan 3AHKHPAATH TOK : o
S I = -?—#”=U-—H' R %)

=V Pt =VAt@p (5-33)

KaTTajuK SaMKHPRINT T Kapumanrk peb arajsali.
F, XL B 2z Kapnuumixaapion rpappk yeyaia TYFpH  OypuakaH

YUOYPUAKHHIT — KAPDWHABKNAap YuOGYpUarvHHRATP TOMOHJAADH

(5-20- pacm) opxann Tacbupsam MymKun, Oy ynOype

YaKHH KyunaHumiap yuOypuarvumar xap Oup TOMO-

HuHp [ MapTa KUupalTHpUG XOCHJA KHIHID MYMKHH.
Kapimnukaap yuOypuarn  OHAaH  Ky\Jaiimnap Lk

yubypuarn Gup-dupura yXwaig GyAraiiury yuyn xyd-

Jlagiul OuAaH TOK opacHiard (pasanap cusbxuur Oyp- -

yarHkn ¥y yubypuaKHUHr 2 Ba r TOMOHJApU OpacH- . .

Aarn Oypuakka reur) yybepard dopmynajgap OpKansd o 5-20- pacy. Ax-

TOMHU! MYMKMH! . THE KAPLWILTHKAN
. U x T BA IHAYETABIHK-
U, o . L L DA BAHMKHPHUED
LCosp= = —axilgp= N7 ——(5-34). KAPWHIHK AP Ya-
. ) Gyprar.
_ ¢) Kyssam = L

-—r-- - g
i K yBBATHRRT ORAR KuilMaTH

‘ ©p =i =Uysin (ot + @) fu smmt = U,..’M sin {of 4 @) sin mt
' sin(wf +- ¢)sinwt = cos P— 5 ! cos 2wt + )

orananriy pa (5-28) uu xucoﬁr‘a onnd, oHuil KypBaTHE fomiaua Xam
HC})O.I{dJIdLU MYMEKRH;

. p = Ulcos g — Ul cos Qut + ¢). T 335)

By ésmirad udona vKKMTa Xapfat: Bakrra Goramg  Gysimara

Ulcos g pau Ba cunycoufan ysrapysun Ul cos (20f 4 @) Aau Tamku

-+ TonraH., KyBBatuuur Oap faBp Hudnarg jyprada xuiMati (Oy Kuimat-

.+ Jlay ojaTAa YsrapyBuan TOK 3alKMpAapunt Xucofnawfa ¢oilfanadn-

.. maAn) yarapdac Ufcos¢ Xaura TeHr, UyHKH CHHYCOHJAN (YHKIHA-
HyHr CMp AaBp WUHAarH YpTaua KHUiMaTH HOJra TeHr.

Ulynnaft kuaub, 2aHMHP KYDBATHNHHT YpTaua KHAMATH XYUAanul

. 6unak TOKHWHP 9bdeKTHB KHIMATHHHET C€OS$ a KynalTHpHAraHura

TE¢HI, STBEHH
P =Ulcosg, L {5-36)



YyHKH Ucosq>~—~U-:—= Ir=U,,

wy cabalan : _—
P=Ul="Fr.

Hemak, 3akUPHHHP §PTAUa KYBBATH aKTHE KapLIMIHKAAFHE KYB4
BATHUNP ypTaua xbilmatnra Tewr skan. lly caadau wcTanrag samxcupe
HUHP §pTada KYBEATH AKTHB KYBBAT e XaM ODUTHAAAM,

Sam:upHUND peaxTus xysbaTH (5-28):

Q= UL! = pr = I*zsin p= U1 sin @, (5-37)

SIIA 3AILKIPHHAP PpeaX THB KY3BaTH KYWlaHHUW
Pa loKMr AphexTHE KuiTvaTHHM sing ra KynaiTaa-
cHTA TCHP 3Iall.

L danpuuur TY R4 KyBBATH A2l KY4AaHMLE
5-21- pacv, Kya- OHJal TOKIUHHP 3(dpeKTHR KuilMaTiapu Kymaiitaacura

-saThap yabypuas  afiTinaiy, sthiut
T,

S=Ur (5-38)

si"@ 4+ cosp =1 skauury Xucolra oduuca, Kyiujarkig g3uwr
MYMKRI!

(U cos @) + (U1 singy = (LUIY
EKY XyNEH UIYHEHT 31
Py 2= 82

Hemax, :
S=VFETE - (-39

P, (G pa S KyBsaTnaphHH rpaduiia yuSypyaKHUHF — KYBBAT/IAD yq-'..
GypuariHuHy TOMOHJAPH OPKAMM Tacsupsall MyMxuk {(5-21- pacM), yuu

Kyunanuuwap  yubypuaragusr Sapya Tomonsapuey [ ra kynaiitupud
XOCHA IGIAHIN M YMKII,

—% = Cos P i (5-40)

uiedat, ALHU AKTHB KYBBATHMHT TH#A) KYBRATra HUCGATH K YBEB&T
kosppuuueurs ged aranagnas.

Tyna KyeBATHUHT GHpAWFK BOMBT-aMTepLUp {6 4)

Tyna gyssar TylllyBuacuAad ¢ofifananuul Ma3lUMHA EKK annapar-
HHIP KOUCTPYKUMACK, Yiuamiapd, OFMpPAsErH Ba GaxOoCH VAaDHHHS HO-
MHHAaA Tyaa KyBBATH Su= Ualy OGunan Oearunanazu, Cupop perkinpa
HULIACAH BAKTAATH TV)2 KYBBATH S 5C&  YJAPHHHE MUATRIAL A3pa-
KacHHN OeNTHAALIN 3apYDANTIAEH Xesnd UHKaLK,

5-8- arcon. Kywnavms 250 # Ba wactoracy 50 a2y GfaraH TAPMOKKA HHAYRTHB-

aury Bl aen ea aktis wapututirle 12 o G§aran wantax  yhawcan, Kylingard gat-
TANHKAaP addihatem ¥y , 2, 4, U, U, cosp sa P

Cxp =20 fl=2%.50,0,051 = 16 o
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z=]/r’*+.€f_ = Y12 4 16 =20 om; I=—F=357=125q
Uy=1r=12,5-12= 150 ¢; U =[x =12,5:16= 200 g;

Cos == =y =06, P = Ul cos @ =250-12,5.0,6 = 1875 am.

5-10. AKTMB KAPLUMIMKINM BA MHAOYKTMBIM TAPMOKNAHMAIAH 3AHMMKP

Mrknra kerva-cer yuanran santaknapiuar (5-22- pacM) akTue xap-
ik aapuarin (== Iry ma Ugy = Ir, yunanumiap [ Tox Gusian
(aza Oyitida voc Keaau. FanTakaapannp peakTHB KapUiMauKJapujia-

o Ly
o o
\ (Jsimgp -
=l), Uy
-_‘i._(YY"L.._.
i Lo Ueos = Uy > Uy
5- 82- pacw. [kxnra vantarin Ket- 5-23- pacn, Tapyoraunvaran 2au-
Ma-KeT YJail cxeMacit, RHUPINIHT BEKTOP  JUArPavMacH.
rw Uy =Ilx sa Uy =[x xywasnwiap sca Tokian 90° wirapunan-

amp () 23- pacm).
Mrxura rantaxian ndopat TapMOKAAHMATal 3alKHPIHIHT KHCKHY-
Japiiary Kyuwlanning yulypuag komjiaciian TonaMmus: .

U= ]/(U ‘_E bn" (ULI _l‘ UL2)2—= L/US = brf.‘

1\}!.]1]1 naérran KyWianntiapuy  ToK O1an Rapaadiap opraJn
II(}JO,].dJ'IElCal\, I‘{__S,’UH,‘ZL?II'II.'IE][J]II-{ TOMamMu3:

U=I11/{nFrf+, +x) =1Vr+y =,

6y epra r=r, -~ ry — SAWKIPHANT AKTHE KA,
X =X, -} X, — 9KNPHHNE PEakTHB KapIi T,
SanmUpHIHT TYAA KAPLWHIHCH,

7= [/ ET N

5-24- pacvaa y Kapumiukaap TYFpH Oypuagmn  yuOypuardHisr ru-
noTeny3acu cudaTtiia TaceupJauran; Oy yuOypuakHH BeKkTopMIap it
rpaMMacuial KyunaHumiap yuOypuard TOMOHJApPHHMMI Xap Dipmii
| wapra KavafiTnpuil Ouiad XOCHJ KHJHMLI MYMKHH,

8 BnexTpoTexHHKH ) - E13



3amxKu pAaru TOK

1=.£j-

[l

BaHMHpIArd Kyu/iauulljan casa Oyiinua @ Oypuakka Keunwkamu. Oy
OypuakHH YHHHT KOCHHYCH OPKAJIM AHHKJAIL M yMKHH:

.
cos @ = —,

8K YHHHT TaHreHCH OpKaMM aunKjaca Xam Oyuamum:

X
tgtp:-r—L.

Miknta rantakjn saHHUPHHHT {pTaya
€K1 AKTHB KYBBaTH

“h P =P+ P,=Ulcosg.
. Yiua samgupuinir peakTHB KyBBaTH
— Q == Ul sin .

594~ pac. Tapuorpanvaran 3amKHPHUHE TY/IA KVBBATH

SOl YUy  Kapuniikaap

yuGypuari. S=I.

5-11. AKTMB KAPLUMNMKIM BA MHAYKTHUBIIMKIM TAPMOKNAHIAH 3AHHHP

Bupnaun mapagien tapmoraara (5-25- pacm) TOK:

dasa Gjiinya Kyusannuijan MabayM @ Oypudkka Keunkaiw, 6y 6Gype
YAKHI YHUHT TAHPCHCH OPKAJM aHMKIRI MyMKHH g @y = X /r).
Mkknnun napannen tapmogaaru (5-25- pacm) Tox
u U_

!2.—__‘"_'

2y
]/ ’z + xL?

xaM (asa Gyiinua KyuJaHMIIJaH Mabiym @, Oypuakka Keunkaamu, 6y
Gyptiamm YHHHT TAHMEHCH OPKA/H AHWKJAUI MYMKHH: tg @y = X ,/ry.
TapmoK/laHran 3aHKUPJIapHH Xucoat-
HH COMMAJAITHPKII YYYH Xap Kalich Taps
MOKJATH TOK TAIIKHJ STYBUHJAPHTA adKe
s patunann. Butra — akTHB (/1) KymumiayBun
Kyunauuil Gunan ¢asa Oyiinua Moc Ke-
Jagn.  Mkxupum  KYIIMJAYBUM — peakTus
| ; (Ip) ToKk sca Kyusanuira HucOaTaH (pasa
5:25- pacs. Wk pagrakns OYinua 907 ra cusnguras,
|Tilp«’].-'l£1€£l y.'!Ellﬂ CXEMACH,
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Bupunun napassen  TapMOKZarH TOKHMHP TALUKWI STYBYWIAPH
(5-26- pacw).
l,=1Icosgp, Ba Iy, =1 sing,. (5-41)
Bektopsap amarpaMMacH Ty3HWJaéTramja TOKHMHT aKTHB  TAlIKHJ
BTYBYMCHHIIHT BEKTOPH KYWIaHHIN BeKTopd Oyitnad fyHaaTHPILIa M.
Peak1us HHAYKTHE TAWKHJ STYBYUHCHHHHI' BEKTOPH 3Ca COAT CIpefKka-
cu aifjamuiuu  Tomoura Kapa® 90°
Oypuak o-tuja HyHantupuianu. Tok-
Jlap yudypuaruJard TyTallTHPYBUHCH
BEKTOP OMpHHYH TAapMOKJarH TOKHUHD
BexTopuiaH nbopat Oyaaiu:

L=V B+ (5-42)

iknnun napagiesl TapMox yuvH

lag = Iycos @y Ipy = Iysingy;
Jr 2] V !22 —i— ]]‘-2,2

Tapyoknapaars TokJaapuuur thasa-
napu OuMp Xua Oy/Arad akTHB TallKii
§-26- pacm. Varapynuam oK TapMoK STYBUMIAPHHUAT HHFHHAHCH YMYMHIT
AaRrad  sawwipinee pextop uta. TOKHHHF aKTHB TalIKHA STYBUHCHTA

rpamatacu. TEHI

T T~

Tapmoxaapiarn ToxaapHuur Oup Xua (asaam peakTHs TAIKHI
STYBUMJADHHHHT aireOpauK MHFHHIHCH YMYMHE TOKHHHT PeakTHB Tall-
KHJI 3TYBUHCHIa TeHTLHp.

Ip = f’pl + []_\2.
3amKHPHUIT TapMOKJaUMAral KHCMHAAH YTYBUH YMyMHH TOK
2
1=V E+L.

By Tok kyuwiaunura nucbaTtas
I

tgp=—F

a

Oypuak opKa/un andigaanafuran Qasacu Oyiinua ¢ Oypuakka CHJIKHMaH,
3ausupiiir anoxH/ia  TapMOKJIAPHIMHT  aKTHB  KYBBAT/IADH HMFHH-
Zucura Tenr Oysran aKTHB KYBBATH

P =P, + Py =Ul cos ¢, + Ul, cos p, = Ul cos g,
Xyaan myHra yXmam 3aiKupHEur peakTHB KyBBaTH
Q=Q,+Q =Ulsing 4 Ulysinp = Ulsing.
3amKHPHHHT TY/1a KYBBATH
S=VPIq,
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RTT
L

G-7- mucon. Tl napaswien Tapsogan sawsnp (5-25- pacyt) 230 @ wyusannm-
SR rapaorira vaanran, Flapaued rapyokiapaan Oupurd kg Kapiimuri
[ose e Peawrins Kapuiaurn o =3 oar Gyaran ganTak, BRKIMECHTA 3ca Moc

PAILEL KapuiaiRaapn ry =3 ox Bd Xy = 2 om ra TeHr Fagrtak  yaanrad, Awa

U TAPMORIIPEANT TORIAR B 3alianpiard y.\Iy‘Mliili TOK TOMHACIT

u (] 230
1"::'— “—--—'="—l:—-sl a;

4 25 y a9 - 24

X 3
COB Iy = = - = 0,05
k51 3, 1
4 3 X g 2
COn iy - = 0,833; sin@y = " =5—-=-=10,5506
e S A P2 2, 86 7

Datipautane gapagies TapyMoKAary TOREID TAuKnT STYEHIapH

72,8.0,317 =23 @
= 72,8- 0,99--(19 a.

[y = [y cos =
fpy = fy sing; =
IR0 uapanae Tapyorars ToRIIE Tatis srysniiapm
64-0,833 = 53,2 u;
Ty == 1y sin @, == 64.0, 356 = 35, 4.
TOLEIL DTYBUIIAPY

Ty =g A he =23 4 53,

Lo =T, co8(y =

Marympil Tognmr

=762 7
ooyl dpe 00 35,4=104,4 a.
kg e vatyast torn
L) B B = VIR TR = 1294 e

D12, CHUrMMNKA SAMMKP

a) Kywaanuu ea Mok

u
Kanencaropine (5-27- pacy) Kuclkiy: / B
JApIra NG \ , T*".'
] B 2 /2 3 c
= Uysinwl ) N —
Ky OepeaK, VI Kolliamaniapiis = ;

KYMJIRIILrG  TPONOPIIoNan Yarapysan 3a-
DIl K0CHa t’)}‘-'..‘]a;u-l (5-28- pacw)

= Ot = U sinnt.
/ ' " IL[)
G l [ RR, 185 P
6y
5-27- paca. Crrnsa ain-

A,

rpaduiri.

116

H-48- paew, (Imn_w.::: BAHHPHUAT
TORI, KYWHITHINE 0 KYBBaTHHIHT



6yitvua Tox Orman Gup xunga Gyvazm), U, = Ix; MHAYKTHB Kyuna-
uumaan (y TOKka HucGatan 90° ra warapunmanma) sa U, = [x, carum
Kyunannmuiae (y Tokiah -90° ra opxaja topanm) HﬁopaT 6¥.na 81,
Bektopaap muarpaMmacunan {5-31- pacm) SaHXHPHHHP KHCKHUJZpHAATH
KyunasuDikH OHp KaTeTH akTHB KYuJaHuIAaH, HKKHHUR KaTeTH sca
WHAYKTHB/WK OHJiaH CHFUMHKHP KyujaHimr — Bek- :

TopJapu aflupmackpan HéopaT Oyaran Tyepe Oyp<
yaKmi yuOypuakAan TONNIH MYMKHILIHTH Keaus yH-
kaau. [lyunail kuans, 3aKNpAArH Ky4Iasuie

U=y 5, —UF. (5-47)

SaHKIPHHIT AfMEM  YMCTRAMIDUAAH  KyuJia-
HAWAapH ToK OMhau MOC  Kyaunmimnapasmw  ky-
nagTMach opxand npopasaG, KyHmiarnnu Toramus: Yy,

U= ‘l/(i(;")2 +({x —1lx )= 531 pacs. Axtim
. ; KAPUIFAHKL, SEAYIK-
Sl — TRBAWKIH BA CHYHMIAH
AR =/ '|/-r2 (0, —x =1z (5-48)  sawxupannr X,>X,.

Gynranaaril sekTop
AMarpaMyaci.

saHXUpAAry TOK 3ca
v
[=—,

F4

3amKHEHEHT TYNa  KAPLNJIHTH e _ R
2=1/P ¥ — %) - - (5-49)

By kapumauk rpaduxia KapWHAMKAap TYFpH Oypuawkan  yubypua-
THHHHC THROTEHY3acH OpKaNH HQPOAANARMILN MYMKUY; OV yuOypiakun
Ky4aKuIiap yuOypuarufian YHuur TOMOJApHHH 1 Mapra kHcKapTHil

GHAaN XOCHIT KHJHIL MyMKHH.
Tox ¢asa Gyfinua samxuplunr kyusamnmpgad @ Oypuakka cu-
Hurat, Gy GypuakHM YHHUT TAHPeHCH OPKANH aRMKJAll MYMKHH: . -

t UL_“U X ‘—xc . B .
E9=—7g,— =+ TR
x > %, pemak, U > U (5-31- pacm)" 6yaranga, Tok asa Gyiimua
Kyuwramumipas ¢ Oypuakka KeunkMa Oynapd; akcuuua, ¥ <X, Ba
U, < U, 6yaranga Tox KywsansRgan garaparanma Gyaaid.
X, = X, OPAranpd, Kyunanhnuap pesdhiiic 103ara KeJaju Ba OyH-
Aai SAHKUPHUHE TVAa KADUWHAHTH aKTHB KaplIRJuKKa Teurnamaﬂ.n

5 e FERmSR T

Jemak, Gepuaran KyunaHHIIAA SaHMCHPHHAr TYJd KAPUBLGAME 3HI KH-

4 UHK, TOKHHHT 9(pdexTHB KHIIMATH 3Ca4 3AIKHP Kywiapuuly Ouyas GHp
c]aasaﬂa y3rapud sHr KaTTa KMIMATHrA SpHLIAnH.

Mupykne qunaﬁm.u U, Ounau CuFAM napumnum U, ¥sapo Tesr

1t9




103auanap ‘BHCKT[) MAT O XOCHTT Igil.mﬂ.ﬂ YUyH Cap(lJTIdHFEIH IHEPris,

«+»\1811)101i HyKoaramia  ampaind umKKAH SHEPrasHH, « — » TACBUP-
Jaim. '

514, TOKNAP PE3OHAHCH

Tapmoxaauran sauzupiunr (5-34- pacM) KHCKHWIAPHAArH KYUJARR
cHHycouaan Oyaramun  Onpiin  Hapajies  TapMOKIATH — FaJTaKIari
TOK

l 1/
> [] T » 2 3 o
o l_r ol g
By ok wywanpuyian asa Oy itna t
Tanreuct

¢ *L1
g(Pl:T' 51 e,
ra Telr ¢, Oypuakka opxaja KoJaiu.
Fanraygarn Togauur EJI\IIIH Tauikn arysuuen [o = I, cos @, peak-
THB Tallkiu sTyeuicn sca [y, = 1, sing,.
Flkinin napanae 'r;ljmal\mru——I{OH:LCHC&TO})Aam TOK

Tapmogaari zaisup:
HHHE CXeataet,

U U :
Lot sV o= 1,
B, i 2 X 1 c
L wl;
EHE!"J‘L K
I
35- paesm. Tapyokaanran 5-36- paeat. Toraap peaonai-
SAGKHPIE Berop Anar- CHIRRITHIEATH BORTOIAD
PANMACH JULIpaMact,

V daza 6Vinua wywamigan 907 warapiaansa 0yaann.
YNYMHIT TOKHH TApMOIART TORMADHHIT FeOMETPHK JHFHEIHCH CH-
(atupa Tonmamus (5-35- pacm):

/2 z
1‘ "-:'1'{”:
[’J}-’Hﬂa Ira= i’aj Ba !p:fL—J’L‘, = flal——lpg-
YMyMHl TOKHHHT  KYWIAHHIANL  CHINCHIL OVpUuarHid  yHHHE TaH-
FeHCH OpKA/IH alHKJIAIL MYMKHH:
o =i

e =



Ymymuii Tox [ > [, Oyaranpa gyunamuuniad @ Oypuakka opxajga
gomau éxn f, </, 6Yarapa wirapm topmun Ba Huxont, /| =1,
6yaranna kyunandw Ounan Oup Qasama sraputiiu (5-36- pacy) MYMKHH.

CyHrry xonpa samkupla TOKJAp pe3OHaHCH coaup Gynaln.
Pesonauc pakTuaa yMymuil Tox

I=Y ETE =1,

SBHM Y FaATakgard TOKHWIT aKTHB TAWUKHJI 3TYBUHCHra TeHr; Oy TOK
FanTakgart ymymsi [, TokJan XaMMa BakT KWuHkmHp. [leMax, raartax-
Ka napanien KHAHG MabJAVM CHFAMAH B3 TOKM FantaKiard’ TOKHHHT
PEAKTHB TaKMA DTYBUHCHTA TCHP KOHJeHcaTOp Yyhacak, @ =0 B2
cos ¢ = 1 xocun Oynamu.

[ynnaii KHAUG, HCTOBLMOJUMHNHL, O3 TeKILUpadTrad XoaAa FaNTags =
Hunie Kypsath P = Ulcos@ = Ul yarapmaranpg, TYTALITHPYBUN CHM-
Aapla Ba hypH/IMAra TOk GepyBuil FeHepaTopfta TOKNHHEF /) JaH 1, ra-
ua (5-36- pacm) KaMafiraHAUrHER K¥pamus,

Toxk cuuyconIan Oyaranfa AaBpHUHr Gup uopard JaBOMHI& FaqTag.
Jard TOK OpT2iH B2 YHUHT MAFHAT MaiidonuAa 3ileprua TyrAasajii.
Happaunr OyHAay KeHHHTH Yoparnia Tox xamaiind MarHuT MakiGHH
fyKoarauna sieprisl sna Kafitapud Gepumanu. Ko#fencaropia sHeprsa
JABPHUHC KyW/anplul opraéTrai udoparnia TYnAauajd, Kydhaseil 1ia-
candTranga aca walirapu® Oepunafg. DHeprHs MArHAT MaHAOHHHH By-
KYAra KeJHINNTa caphnanadTral BayTIa YHrA TeHr MHHIOpHEa KOHICH-
€aTOp DA3PSAAJAMHETT BAKTHAA AXPANud uMKMlUM Ba aKcHHua OYMumHHA
Tyiwlysiil ocod. Ilemak, TokJap pesoHancH BaTUAZ MarHMT MajinoME-
Aa r¥naadanurad Aueprist GuTTa nRapasnen TAPMOKAAH  WKKAHUACHTA
yragd. TyramrupyseH cHMAApAa TOKUMIE KaMmafiHO KeTulH ada my
Xnauca Guman T\'lllyHTHpHJlaﬂ.H. .

5-15. KYBBAT KOBCDGJI'iU.VIEHTM

Tenepartop ROMHHAM KYuSatulll, HOMMHAJ TOK Ba cos@ == 1 dunan
HilfaraH BakTAa YHHHT KyBBaTH Tyna doilaaiannaaiy, UyHkw wy xon-
Iaruya refeparop YSHHUHL TYJla HOMHHAA KYBBATHra TeHr GyaraH our
KaTTa axTHB KYBBAT Oepaju:

P=quu('305q3‘=UH]n=Su. - I : : (5‘5])

AKTHB KYBBAT COSQ Ia NPOMOPUHOHA OV ranAMraaaH, KYBBATHUHI
Kamaiillly TeHeparTop KyBBaTHAAH TYAa (OiJaNaHMacIHKKa OJHG Kee”
AafH. '-;

Hkrkuiuil Tomongan AQHMHS aKTHB KysBar OHnaH HIAETTaH sHep-
[HA HCTeBMOMUNCHHYAP TOKH KYWJaHill Y3rapmaratfa cos@ ra Tecka-
pH nponopuMonajl PaRAILAZ Y3rapaji:

P o1 1 -
I—-U- 59 = const s

Ilvapalt ganud, oHeprust ucTebMoaudcura Oormuy GyaraH cos@

HHHT. KaMABMII TOKHYUHP ODIMUIHTA, JeMax, CHMAZpAa Ba TOK MaHOaH- -

22 - e e - T ""._:_\,




Aa KMSHTHII yuyH wepod Ofnmaaurad KyBBaTIIMHT XaMm OpTHIUATE Cafad-
yu Oynaam,

COS @ KaMairaija CTaHUMAMAMY TellepaTopAapHUHT Genrnanran Kys-
BaTHAAH TY/A (POiIanilMAC/NK B& SACKTP IHEPIHS MCPOPHHUAT OPTH-

nm xap OHp KypHama ¢os @ et Gipra SIKHIVIAWTHPH  3ADYPATHHA

TYFARPALH.
Kymunagk ABHRATCANADAA €O narpyskara OoruK 6yamb, Harpya-
kacHu3 Huutaran BaktAas 0,1 — 0,3 pan vopman marpyskana 0,8—09
raua KyTapuaaiu.
Hemax, cOS@ Mur OPTHUIM ABHIATENNAD HATPY3KACHHHNT OPTHLLH-

HE Taqad 3Tafu. YHAAN Taulkapn, €os@ HY OpPTTHPHI Y4yH Apuratei- .

Aapra napasaen Kuanh KOINeNCATOpJap YMaHaiu,

DAEKTP KYPHJAMANAPHIHUT COS ¢ CHNH OPTTHPHII Xanx xyma.nnm"-

yuyH wyia Myxum Basudazup, dydxku Gy OpPTTHPHIN NacT COs¢ Ty-

thaith TapMoKJ/iapfa Ba TeHepaTODJAApAa HYKOTHAAAMraH KYm MHKAOp-

Aari 3JeKTP SHEPTHAHH TeXAlUIra Ba JEKTPOCTAHIHSAAPEATH TeHepa-

.TOpJApHHHT KYA2 KaT1Ta KyBBATAapHAAH SXIIHPOK (OLANAHKMIITA HMKOH -

Bepalu.

5-9- mucon. Kyamannunr 380 ¢ pa wacroracu 50 ey Gyaran Tapuoika xybeata -

14 xam, cosp = 0,6 AruraTenk yaaurai.

Kypunyantur cosq cumg G,9 rava opTTipiml yuyHn KOBZeHcaTop  yaam Keparc.
KOII,E.CIICGTO[JI{I{][I CHIIMIE ANINENALICHN . .

3.:1QI(TPOIIBIII‘II TCABULEE TOKH

f= P 14000

' Dcostpy — 380-0,6 = o140,
TPHFOHOMRTPIK KAZBATAAPIAH  TOMAMHA:

¢,== 53°10" Ba sing, = 0,8,
9.?1@KTDD;IBHT‘&T€.-‘IB TOKIHHIE PeAKTHE TALIKHN STYRYHCIE

Tpy= I sinp,;=61,4-0,8 = 49,la. IR

€05 = 0 9 AQ BMTATCAL OWAAN KOWACHCATOPRAR NOOPAT Kyplama S

P 14000
S~ Twsp =000 =110

TOK HCTEBMOJ KIIARA, -

TDHI"OIIUMN])HK HAADANRAPAON  KYROAATOAAPHE  TONAMAS: cosp =09 ra .

@ == 25°50" fiypuax na sing = 0,436 soc xenann.
K ypoaseiar 1oRInmne peakTin TaK sTyRuncH

Foa= g sinp = 410,436 = 17 %4,

KO[I}IC[ICEITOI'IIIH YU DATIEHKACHAA TOX PEOKTON TaOKHA QTYB‘IIICIIHIHIT Kama- -

HHWA (y KOaJeHCaToPAar TOKKA Teur):
IC ;Pl_llllb-‘ 40[“170&31%
KDH}I&HCHTUPHHI-II‘ PEaKTHL KiPRITITT

_ ! 380 '
=3aic =!c=§l'-:§=12,2 oM,

GyHAAH KHAHPHAAETrAH CHEAM

1 1
C= gy =TT 1550 = 000260 = 260 s
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'5-16. AKTMB BA PEAKTMB 3HEPIMS

Axrus P KyBRATHHHT WY KYBBAT AOMMHH KOJAajurad ( BaKira Ki-
nauTvacy Ousian anuKJaHaAKral KaTTaluk aKTHB sneprus jed ara-
JIa M.

W,= Pt =Ulcosp-t (5-52)
By ®KymBaT ¥3rapyBuan TOK 3amupuia capdaHrail snexkTp Heprusnu
Xapaxrepiaaiiiu.

Arap ¢ par numjga Kyssar yarapca, y Xonna ¢ BakT Xap GUPHHHHP
J@BoMHIA KyBRAT YarapMaitinran kunusu®, f, fp, f; Ba X0Ka30 opaauk-
Japra OVannajn pa snepris iy BAKTIAP WUMAarH uepruanap HEEHH-
AUCH cipaTijia anuganaL;

W= Pilyt Pityt . oo =Wk Wigbons
AKTHB 3Heprust akTis sucprug culrunkaapn  Cpramuaa Yavasan.
Peakrus KyeBaT @ Ba { parunur kynaiitaach Onian anixianasm-
ral Karrajguk PeakTHB IHePrus jed ari
W,=Qt =Ulsing-1. (5-53)
Y xncodmam  VUyH HILIATHIAMMIAH KaTTalHKanup.
Peaktus kypBar ysrapysuan OyJica, pedKTHB 3HCPTHA KyilHart qop-
Myslara acocam TOHHIA/H:
W=+ Qfot oo =W+ Wpet-... .«
PeakTup 3Heprusl peakTuB sueprust cuctunsgaapu Eépravuaa  Voua-
HaH.

BI-I}) XHJ BayT OPAJIHKJAapH YUVH akTHn pBa pPeakTHB 2HeprugiapHu
?quaﬁ, SAHMKHUPHUHE KYBBAT I(OBI!JLPHLLHGI-ITHHII TONUII MYMKHH

L Ulcosgp-i
V w2+ wz;u; T Y (UTcos g-0)° + (Ul sing-)>
PR = COS . (5-54)

o V cosp-|- sin®p

KyBeatmap yatapysuan Oyuca, culTungJapiiir kipcaTuumra acoc-
Jauno, Kenatupuarad dqopmyvia Cpaanmpia KyBBaT KO3((HUHCHTHHHHT
ypraua KuilMaTH TOMW/A/LH.

5-10- mucoa. Oflunnr Gouniga  awtus sHeprusn  culrunrn 1762 xem  coamumn,
peaktin smeprud cuéruury sca 736 Keap  coarmuy Kypeatran. OfHHHT oXHpUra Ke-
a6 Gupniviien 1922 gem coamuy, ukKununcH sca 846 Keap  coamuy  KypcaTrai.

Kypiaamme Kyssar Koafduinentanuur Olp off wuniarn Yprasa  kuiMaty To-
nacH.

Bup oit jasomizia caphaanuran akTHB SHEPris

W,= 1922 — 1762 = 160 kom coam;
Jwa pagt i capduanrag peakTun iepriv
W= 846 — 736 = 110 xeap "coan;
W, _ 160 B
Vwi+wl V16U 10*

€OS Py = 0,82,
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5-17. NAGOPATOPUA MUILLIK. AKTHMB KAPLLMAMKIU,
MHAOYKTUBIIMKIM XAMOA CHFMMIIW Y3TAPYBHAH TOK 2AHMKPK
Hmnn Gasgapuunian avon H-18- § upnr sasmyin Gig i rauunni0 g,
T o

1. Mo Samcapuie yavn apyp Oaran acGotaap sasmia yegyuanap Guoaan ra-
HHWHD HHEHED, Y0P SR Heocimt TeXime sy Moraapin canh oanne.

2. Cxemamr finent (H-07= paea) yune paxbapuiriesra gypea . _

3. x> xe wuanG oand, saknpume xap o gaten vuaerkaewarn AfB, 58 pa

BI nykrazap opacioarn na Oyryn smpknpiaris A7 nygTazap opaciarit Ky Wit
Ounan akTip SRR WU LR TTT AN

A, OQuanmen MBIy MO acoeail xap £ g
KOG YHACTED 151 OY Tyl iisnp yayn gyii-
Jariiapun xncoiuane:
i i
N T i
-] ’f il c
Fer—— ' X @0 | 8
x=YVz—r; U=In Up=Ixgeg="1. Se—— ?-I
5. Vauam pa xucofanl BATHKATApPUHL 5-37- JlaGopaTopus i Gamn apu

5-1-manpanra cannr. yuylt exeMa,

6. Oauuran NMaLIVMOTAAPra ACOCAH MABIYM MACWITANAA KYMIAHAWIAP  BeKTop
nnar‘pa.\macmm ‘\;"lliflil I\'_.']i)l!l]!"ll1|{"li1}" ,'L[H!I‘!)it;\];‘-]ilﬂ'll”l! YHIHNHD.

T. xp = xp wapnne Ypuatimr. (Dy wapr sammupiarn Tog snr kavra  Gyuarad-
aa ypuarimanue.) Uy xoo (eywmnnuuap pesomia ci) yuyH oxopja afitiaran Gapua
faAa B XUCOOIAULIAPHI TARPOPIATIT, Voavaw sa xpecobnam  watikanapupn  5-1-
smanpanra ésuur.

8. Quuurain MABIYMOTIAPra ACotan MaLAYM MacliTabla  KywiIaminmap BexTop
JLHEIFPHM.\L‘\CIH]I{ Xaaaa K_E}])II.HI.'!]I](.‘IEI[) ,'li[E!I‘l)?]&].\iacllllil Uy3HNr.

9. xp < X NOT YUyt Ookopiarn fapua yasanr sa xucofAalsnapui rakpopaant.
Oauaran paTisanapun 5-1- aagsaara €3pur. Mannve  macwirata

wyuiangumnap
BERTOP JiHarpavvaci Onaan RAPWAHATIKAAP AHACPaMMacHg wusnnr,

5-1-maxpan

Kapmivimis U‘ i I Pir [ 2 | x fU U I
E \31{]|:‘>4:|||||" Fungnpanr &]¥p] 9T | =¥
Fd o i YOS TRACH
':é iiehari ] i ‘erm o8 cwlo,n a | 8 [ == =
1 X > Xp I"w WTAT
g Farrag
Konnencarop
By eyt samcnp
2 X, =xp I"mnrl:n'
Faarax
Koupeucarop
Bytyn satsip
3 xp < Xg Peocrar
Fantak 1
Konaetcarop
i Byryn samwup
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5-18. NAEOPATOPMUSA WMLLUH.
FANTAK BUNAH KOHOEHCATOPHM MAPAJINEN YNALL

Mump Gownamipan apsan 5-14- § ma 5-15- § Bunr masmyusn Gunaug taununb gys
KHIIT.

W naanu

1. M Gamapuut yuyt 3apyp Gyaras acSofaap Gunad Tammmus wnunr. ¥
vaim achofnapn Xayuia VCKyHajAapuiur acocuil TeXHHK XapaktepicTHKanapuuin €3ud
OJIHIT.

2, Cxemamt inen6 (5-38- pacw) ynu paxOapunrasra xi{pcaTiur,

6-38- pacM. JlaGopartopis HIUHHK Gaxapuin yHyH cxema.

3. KonpeiicaTopuiur cueuMiun oprritpa GopuG (Paataxmmur r pa L mapunn 3.
raprTupmacaan) yauaur acGoBmapuminr KypeaTHapuun é3nnr,  OJrad ManayMoTe
aapra acocan ri; X lay fpyp cos@pyy cos Py < @ aapuu TonHur.

AcCoGnapaier  KypeaTuumini  Xamja XuceGaaml  paTipkamapuin  5-2- xajganra
eanur.

4. TampuGapan oawuran MabayMmotaapian Qolizan nnd

h=Fx) L=[(xc) I = [(xp) Ba cos@=F(xz)

JApuinr rpauKIapuie uH3NIT.
5. Iy > 1Ias Ijp= 1y Ipy< Iy Gavan yumaza Xon yuyn MabIyM MaciitaGua Begs
TOpJAP AMArPAMMACHIH UH3HID.

5-2-wansaa

UJJ!,I!,

am o8
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OnTuHuu 6oB.
Y4y DAZANKU TOK

-1, Y4 @A3ANIM TOK onul

Yu daszanu Tor cucremacn Xamma Kofila KeHr KynnaHumiajgl, uynH-
KM Oy cueTeMajla suepris e Kyhai ysartusaid Ba oauil Xamjia
HIUIOHU/IH HILAAIIHCal 9JCKTp JABHraTesap, reHepaTopiap Ba TpaHe-
opmaTopaapaan (poiaIanNm MyMKH Gy.rla)m.

Yu dasamt ToRUMIr  acocuucH
M. O. JTommo-lloOponoanckitii  yu
dasam reyepatop, YU (pazAAn HACKTP
ABHTATENL, YU (pasann |p.uu:]m|m1r|-
TOPJAPUIL SIPATTAIL Ba JAYUeaa Gupuit-
yt Oyan0, vu (pasanu TOK 9HEPri-
RCHHM Y3aTHUIHK amaJjra otunpraii.

Yu dpasann cucrema ped,
9. 0. K. Japd OMp X HacTOTa
Ba Oup-Oupura nucOartan (uasa Oiin-
ya 1/, AaBpra ciynKIran  yura 9JckTp
SamKupHHUHr TYaaMura aitTiaan.,
3. 100 K. JAPHIIIE  aMIKIET Y aaa it
y3apo Tenr Oyuca, yu pasai cuere-
M? CHMMETPHK JAeO artanail.

Yu asanu TOKHHHE 91 COM 5 116 mo- floGporoneriit
regepatopu (6-1- pacm) Gup  asanu (1862—1919).
reHepaTopAdH fKOpra WHJMHp ailia-

Hacu Oyiinad Oup-Oupwra HueOatan 1207 Oypuakka cu/pkuram yura
YyJaFaM — Fadarak Kuiljgupuiaramancn onnan gapy  Kuiaan. Fenepatop-
HEHD  uyaramdapn Gaszagap jaeo :rramzl,’u:.}

Slkoph Varapmac rTesmk Ounan aflyianranja vysramaapaa Gup Xui
yactoTadn pa OHp X1 amiminTyiany 3, 1o.
K. Jap M yKinsanan, lkops Cup aina-
HUO yHKKAHAA Xap Oup 4yIFAMHUHT 3, 10.K.—
TYna ysrapuiiap uuKanog yraay, ov osca
9. 10. K. uuHr (77) AaBpura moc KesajH.
f‘-lynmm.nz:p (asoma 120° Oypuakka cui-
MUTAHJINTH YUYH yiapia UHAVKIHAjSauran
9. 10. K. Jap xaMm (asa Gyiiuua Oup-Oup-
ra HucOatau '/, naBpra €k %/, Oypuaxka
?IJI}KHI‘EIH,EU{p.

Arap BakruuHr Xuco® Ooln Oupunus
tasajaru 3. 10. K. HHHT COLLIAHFHY MOMEH-
TH Oujan Gup xua Oyaca, y xouja Oy 2.
10. K. Hi KyH¥Jlard TeHrjaMa Ouvian neo- . .
SRTIRIL MR p G-1- pacy. Yu dpazanu Tosunmre

ea= Exsinof, | (6.1) SHF COANA TeHepaTopi.

-
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Iettiepatop MKKuHuK (rasacHHUHT 3. 10. K. e, jau !/, aaspra opka-
Ad KOJIYBUM IMCKTP IOPHTYBYM KyuH e, Wyinsaruua Cauniajin

e, = Eysin (mt — -i—"'[) (6.2)

Penepatop yuunuil (pasacuuunr 3. 10. K. e, jau '/; naspra opkaja
KOMyBuH ¢k Onpuium, (pasakivr s, 10. K. €, jan '/y Jaspra wirapu-

JIaHMa JIeKTp IOpUTYBUM Kyul e,. Kyilpgaru Tenrsama OwjaH Hdgoad-
JIAHA T

I 4 .o 2
.= Eysin [m! - :r:) = Eysin Lm! Fene 'r) (6-3)
€4 g EEI
?
NN
WT N T BT K -
6-2- paca. ¥u (haszanm cuctema 6-3- pacy. CHMMeTPHE 3. 10. K.
CHMMETPHK 3. 10. K. Japhuuur JAPHMNT  BOKTOpP  Marpas-
rpagiri. MacH,

By ». 10. K. napuunr rpadurn 6-2- pacmjla, BekTopsap Auarpamma-
ci sca 6-3- pacMaa TacBMp/aHraH.

3. 10, K. HHUT reHeparop u4yJramjapuia (asajgapiuir OXupH (x,
y. = Kueknwiap) pan yunapn (A, B, C kuckuunap) ra xapad iiisann-
Wi mycbar ivHann j1ed olamus,

Yu (asann retepatopHuur Xap OMp uyaramu Y3HHHHT TAWIKH 38H-
JKupura Tyramuping mymkni. By xoana  ¥sapo Corsanmaran oaTtiTa
craim yu azann cucrema xocua Oyaagu. Amasta yu daszanu  rewe-
PATOPHUHT UVJFAMAZPH 1OM1Y3 ¢Kku yudypuak yeyamia TyTalTHpia-
. Dy Xonaa onTHTa cuM ypHura ydta éxku TYpPTTa CHM HLLIATHAHO,
dHva CHM TeanaiH.

6-2. TEHEPATOP YYJNIFAMINAPHHMA FKONAY3 YCYNMAOA YAALL

IOngys yeyanaa JHHUS CHMJADH TEHEPATOp uUVJAraMJIapHHHHT A,
B C yunapura ynanapn. Yyaramnapuunr X, Y, Z oxupaapu rexepa-
TOPHUHT HEefTpadu €Ki HyJab nykTacu el aranainrad TYrvHra
TyTalTHpaaAn. Aba my Hyktara HellTpas cum ynasaaum (6-4-
pacm). ;
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! ®azamupr yrui Ol OXHpi opacharn Kywanmu gasa  Kyumaa-
Ham ze6 aranaanl v U U Gkn U opraan, ymymiit Xonaa sca Up
opkaau Geariiaii, t\;np ﬁn|1 JUinst citvie Dusan neiitpad cuM opa-
cuza xaM (asa Kyt O A,

Arap Tencpatop UYARAMMMPIAG Ky Ty asricopra |
oaMacak, y NOULE a1y R (pasa 2. 100 K. JapHra Teur

Oyuaim.

Yysrramaapr Gomaipi .
(Exu yaapra yaancan - cumaap) A& Tminbui gamrozzas }
opacHari KV J - " 7 U
HUS KVUsnunapn jed  ara- T A - A
rIfI X 1 (.'I .._}. Y . Hedimpan _ Hedmgan . LZ
Jamu B U, e f_"' ca Hywma £ ymkgzzuy g
OpKAJIN,  YMYMIIL K YpHITHILLA P

sca (y opramt Oenruinanaau.
Bupunun dasanunr OXHpH X

B KUHUY (hasaknir 6oy Ounan

3Mac, yHHHr oXxupn Y Owunan

¢ g5

Aunupbud gmeasewy
i viusbuy gmrnzeay
TyTalTHpuarad, Wy cadadnu A / g -
Bd B CHMJ'!E![) opa-uidarg JpninHa

KYQaHUIIMG HHE onmil nfinaty  6-4- pacy. lenepatop uyaramaapinm ion-
; Wi AYS yoyaHia yaaul cxeMacH.

MOC  KYUJanBIngapuunr iineni-

JHeHra amac, Ganki ailtnpmacu-

ra Temrjaup.

Uap=HRa—up
Xyaan wynra yxwmau cot-
Ka JHHHSA  KYUJaHHUWIApPHHUHT |
oHuit Kuiluaraapu

U,c= .—UBaU 2= U

" ®aza sa annma l{jllu’[dHHIU-
JI¢I|=II CHIyconag Varapaju, 1y
cabnboir Oy KaTTANHKJIAPHUHD
AT KiitmaTaap opacu- 6-5- pacu. Yu ,1,_‘133."" FATRID
Jun M}'II!1l'i|f?i|'|'.”-’1|l!|1| Il{‘I(TOp- Ky'anuumnapiiimr . pekTop
Jap Jutarpamsact gai (6-5- pacw) Anarpammacit,

TOUNIE MYMIGT,

Dasa kysaammmaapuir — pektopaapn  Gup- Gupaapura  HucGaTan
120" ra Oypracan, s Kyuapimnn sekropy U, B TOTHL  yuyu
(pana iysanRIe. BeK1opi U, ra 180" ra ﬂypﬂﬂi‘a‘! U, xyuna-
HHLL pekTopi 1§, \\JULII llly KaOH JIMHINS KYyuJaHHill BeKTopH
Uyer Uy ra U, weropnapiine afinpmacn KaGH, KyuJaHHII BeKTOpH
Uoss U Bl H pexropaapimnr alinpmacn KaGu TOMHMAH,

.Hmmﬂ Kyu flmmum pektTopu macanan, U,. ¥pracunan nepnenjus

Kynap yrxasuG, OHM 1iepn Oypuakiu yuGypyakau (6-5- pacm) xocut
Kuaamus, Oy vulypuakjan
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% Ua= Ugycos 30° = U, .V_f._

Ua= 13V (6-4)
Wiyngait xunud, onnys ycynnaa yraranaa $asandp Kyyiadui-
JaPUHHHT CHMMETPHK CHCTEMACH YUYH AMHUR KY4JaHHWMAHUAP dhdex-
TUB KMIIMATH ()a3a KYUNaHHIUBHEHT ShiexTHB KulimaTunan }/3 mapTa
KaTTa Oyfap 3kaH. YHAaH TallKapH, BeKTOpJIap JuarpaMMacuian - Ki-
pupnibisa (6-5- pacw) U, auukia kyunannws U, ¢asa xyunanuum-
san 30° ra mirapu ropaau sa U . Xawga U, JMHHA Kyusanuigapy
mMoc U, xampa U, ¢asa xywnanumnapuian ywa Oypuakka HArapu
opagil. Jlinus KyuiauduIapd BeKTOpAapd IOAAY3H (asd KyuaaHHIU-
Japi  BEKTOpAApH 1oJiysura niichartalr coaT CTPeqaKacH aiJarHLiMra
Tecxapu fynanuitiza 30° Gypuarka Oypuarasup,

G-1- mucon. Yysaramaapit 0A1Y3 yOyALIa yAANCA  TSUCPATORP paza  kyuaalide
WHHN TORANE; AuHpa gyunandun 380 ¢ ra Ttewr. . .

!
Up= Z = 22 = 20 =920 6.
¥3 ¥ 78

&-3. I"EHEPATOP '-lYJTFAMIIAPHHI/I YUBYPYAK YCYNUAA YNALL

Yubypuak ycyauia renepatop asanapunnur A, B, € yunapura
JUINS CHMAaph YaaHadu (6-0- pacu); OupHHYR dasadHHr oXuprd X yuy
HKKWAHUW dasauunr Gowly B Gdnar, nkkHH4M dasanuer oxupre Y yuy
yurHuH (asaHubr Souls C OMAZH Ba BHXOST, YWHNUM (a3aHyHT OXup-
ri 7 yui CupHuun asaHenr Gomwn A GunaM TyTaulrepraany. Hllemak,
yuOypuak YCyJHAa ynaraHia JHHMS KVUIAHHUAAPH, SbHU JABHUS CHM-
MapH opacHaard KywlaHuil ¢asa KyuJaHnWaaprra Tedr G¥aaiu

Upp=Uyp Uye=Upma U, =U,. (6-5)

‘Yubypuak veyauga yjauramga Kuuug kapmunekad  AXBYCZA
€NHK KOHTYp to3ara kejaan. [emak, KoMTypla kaTTa TCKAap iosara
YMKMACAHTH YYYH YHIa TabCHP 3TAETraH 3. 10. K. Map HHFHHMICH HOM-
ra TeHr OYAHIUM Kepax.

Yura cUMMeTPHK 3. 10. K. JApHHHT HUFHHAWCH ¥oara Tehr (6-7-
pacu), UyHKd (asarapaard 9, 10. K. JApRHHT HKKH BEKTOPHHH, Maca-

aa, k,Ounan E; Ha KiUraHiME3Aa KATTA/MK MUXATAAH YUHHUM BEK-
TOpra Teir, OupoK uulopacH Teckapu €yaran £. BexTop XocHn 6§
JajH;

E,--Epg==—E; —E+E =0

- Tenepartop uynramnapany yuOypuax yCyaHAa HOT{ITPH yJallra acio -
iy kyAMacnuK Kepak, macanad, uydaramaapuuur X Ba 8 y4JaprEH



(6-6 Ba 6-7- pacmnap) TyFpu vaab, ¥ Ba Z xavjiaa C Ba A yunapuHu
HOTYFpH ynal KyHujaruHu TOMNAMHS:

E,+ Ep=—Es —E—E,=—2E,
AbHH Oy Xo/4a €nHK KOHTYpJard 3. 10. K. JIADHHHT JiMFHHAHCH KaTTa-

JUK JKMXaTAaH (asa 9. 10. K. MHHHT HMKKHJAHrdaH Kuilmatura tedr Oy-
nagu, Oy 3ca KHCKa TYTALlyBHUHT Y3rHHACH M.

6-06- pacu. l'eneparop uyaramaapiig 6-7- pacM. leneparopuy yuGypuak
vuOypuak ycyJauja yJaul. yey/Haa ysanrasja s, 10. K. jaap-
HHHT' BEKTOP AMarpaMMaci.

6-4. UICTEBMONUMNAPHK tONAY3 YCYNMHUOA YNALU

HeTebMOAUMIAPHH 10/1Y3 YCV/HAA yJaran BakTia yd ¢asaau cuc-
TeMa TYPT CHMJAH (EpUTYBUM HArpys3ka) €k yv CHM MM (KVY Har-
py3KacH) OV/HIIN MYMKHH.

Bupunun xonja qamnanap xap oup Juiua cumu Ounad Helitpan-
cHM opacura yaanaau (6-8- pacm). DBynja HefiTpas cuM  HCT€BMOJIYH-
JIADHHHT ajoxuia dasanapujard kywiamiliap OwJial reHepaTOpPHHHD

" 6-8- pacm. Helirpan cinin 10J/ly3 yeyauaa ynaut
CXEMACH.

MoC (pasanapuiiaru KyuaaHulIapHUHT TeHrVIMruHY TanmuHsafmm, [Hyn-
Jail KUaub, HCTEDMONYMIAPHHET HIU LIAPOUTIApH XYJAH 6}1'[) thasanu
CHCTeMajarujex koJa Oepaiu,
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Byunait ycyana ynmaranga (6-8- pacM) JmHHS CcHMaapiari Tokaap
HCTEBMOIUY OMVIAH TEHEPATOPHUHT MOC (asanapuiari TokJapra TEHP
OyJia/in, sibun

[¢= In- (G'G}

Vetenmosunsaphutir anoxwia (asana, uaarn TOKIap Mabiaym (op-
MyJsajapra acocan xucoOJanajn:

[ Va. ; _Ys ;e

e —— Ba = ey
4z, - Zg Ty

®aza TOKJAPHUIIT (pasa KyWalNLAapura suc6atas cuynkuil Oyp-
gaKJAapH yJAapHuHr KOCHIYCHapi OpKaan TOMHJIAAH.

r {5 T,
T L. e _ fc
[05([}}1-—-- ZA‘ cas (p” = a, (.OSlPC——- '2—(:*,
Oy epha Iy, I'p ro 24 2 20 JAp HCTEDMOUWIAD (A3aNAPHHUAT  aK-
THB Ba Ty/a KapUIHJIHK/JIAPH.

Kupxrohnuur Onpuxyn Koupacura Onnoan Heiirpajd CHMAArd  TOK-
HHHD Ouuil KHifMaTH (asa TOKJIapH OHHil KHAMATIAPHUMIC HHEHHLHCH-
ra TeHr, )

=i+ igtin

Hefitpan cumjarn TOKHHHT BeKTOpH (pasa TOKJapH BEKTOpPJApH [iH-

FUHAHCH cHaTHAA aHMKIAHALH.

=1+ 1+ 1, (6-7)

6-2- mucoa. leneparopumnr gaza kyunaummn 220 g, nerewyosdit (azazapHHHHD
KAPUIIMKAAPH 2y =2p =Ty = Iz= 22 om, zp=rp=44 oM,
HelfiTpan cumzarn Tox tonmjicim.
Gaza Toknapu
Uy 220 Up 220

== Tan = = ; = uJd.

y=lpg=g, m=lWiles " Sqy=

Bekropaap jarpasmacupyg (6-9- pacsm) iasa kyusanmunapy Geaan  TOKJIApHHED
BEeKTOPH unamiran, Basa 1okaapi neropapiiine fHFHINCH HeliTpan  cHmari Tok
perTopaapumns  Gepaan, Oyupan  [;=5a. Y {asa
Gyia U, gywsamgan @ = G0 Gypuakka opka-

Aa KoJiaju,

Hefitpasn cumuuur KiHJananr KeCHMH
JHHHUSA CHMJAPHHHHI KYHJAQJAHT KeCHMHra
TeHr (€xu OMp 03 KHUMKPOK) KWJIHO OJH-
HajaM, UYHKM HefTpal CHM opkauau YTaau-
ran TOK JIMHHMSI CHMJApHIArH Tokjapra Ka-
paranjia KHYMKpOK Ofuianu.

Dopai-10, HerTenMoaunaapuuur  gasana-
pH KapLIHJIHKIapH Typanda Oynca, HeidTpas
6-9- pacm. Axtip parpysann  cHM  OOpANIHAA  MCTELMOJIUHIAPDHHHT  Xap
YU pasami TP AN TOK g haga nary g ywsamtmt /) 3 = 0,58 Un;

JANAHPHIHHT BEKTOP AHArpamM- z 7
Maci, Oy 3ca HCTEDLMONUMHHHED  HOMHHAJ  KYy4-
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nanpmagep. Hefitpan cuMm  y3nsica, HCTebMOSYMTApHHHD  dasanapiaa
KyunaHu y3rapHO KeTaid. HCTebMOSYHHHHI KBUUKPOK KAPILBIMKJIM
tasachia KYuaanuil KamaiiwO Ketaan Ba rp= 0 Oyaca, Xartro woara
XaM TeHrsiatund Kosuulin Mymgad, Kapiiuaura katrapox Oyaran ¢asa-
fla Kyuaghul opTud keTapw Ba U ra Tenrnamd KOAMILH XaMm  MyM-
kuy; Oyera aclio fiyn KyiuG Gyamaitan, YyRKH Yy WCTELMOJUHHHMHI HO-
MuHaA Kydysasmimzad V'3 mapta karta Ba Harpyska éputruupan ubo-
par Oyaca, Gy ¢azara ynawran JaMmnanap Kyfind weragH. Heirpan
CHMHHHT ySHAKG wosmwura fiyn gYfMacaug yuyH YHHHT 3aHiKEpHTA
CaKAArnusiap Ba BukJJQUaTeJsap KyHuiMaiiu.

- ']
& —
Iy
. 24
qup et e — e oy it sty ] Jaedmeﬂb
Ty Z,
¢ 8
—
fa
—_— L : . ] :
1o . oo

G-10- pacM. Yu (bazann TreHeparop BA  HCTEBMOMMHHY
10AAY3 YCYJMIA yJhatm,

Arap NCTeBMONMUWHMAT (azafapy KapMuaurd Gup Xua (Macana, -
BNIEKTP JABHIATeNb} BA reHepaTCPHHHT ¢asa 3. 10. K. JapH CHMMETPHK -
O¥nca, y Xonna ¢pasa TOKJ2pH y3ap0 TERT Ba MOC (asa KyuJaHulina- .
puias Opp Xua Oyplaksiapra CHAMKHMIaH, SIbHM TOKJAp CHCTEMacH xaM -
cumvetpax Ofnamu. By xonpa wefiTpan cumpari Tox, y asa Tokxa-
p¥ HHFHHAHCHrA TEHT, HOAra TeHr GynafH Ba Oy CHMHH HILAATHIU YYYH -
3apypaT woaMafiau, YHE y3ud xVHUII MyMRMH Ba HaTKaja OM3 v4
dazany yuTa CHUMAM CHCTeMara 3ra GYnamus. !

Kyunanuiunap cuCTeMacH CHMMETpUK Ba dasanapiard Harpy: 31(anap
Oup xua (Teruc) OyaraH WapoHTAa Yu ¢asafd SaHMHPHM XucoGaaur
Outta dazanu xucolnauira KenTHpHAALH,

®apas KHNAKAHK, I0JAYV3 YCYJAHAA TYTAUTHPHATAH HCTEBMOSIUM 3aH-
Kupra yaaunrag 6ynacun (6-10- pacm). Arap nerenmonuyn dasanapuavsr
KaplIHJIMKAAPH 2 == Z == 2 = 23 OyAca, y Xoilla HCTE€bMOJYHHHHP
dasa Kyunaivuaapy

Ug -
Up=Up=Ue=Up= 3% -~

$asa TOKAAPH
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Daza TOKHHMAr $a3a KyWIAHHIDHAAH CHMKHIY Oypuaritlil  yHUHP
KOCHHYCH OpizanH

o
€os @y ?d)
€KH TAHreHCH Opkahn aHHKhaul MyMKHH:
=X
tg ‘P(l} ?@'
q’a3aHHH1" aKTHB KyBBaTH
P|b= Ul!]]lll Cos @d).

CHMMETPHK cHeTema yuyu narpyska Texuc G¥nrasga, xamMa dasa-
NapHHHT AKTHB [ VBBATH

P = 3Py = 3Uglpcos gy, - (6:8)

Onayz yeviuga ynaravpa ly= I, va Up= ;,""_, IKAHJIUIEHA™ Xi-
cobra oacak, KYHAWAarubu TOMAMKS: ’

P = 3Uylg cos gy = 3 Yal2 2 cos gy = V3Ulcosyg. (6-9)

Cynrry dopmynaparn {/ Ba [ Jap 9U3HKAK KaTTaAuknap, ¢ 5¢a —
dasa KyunaHkln Ounan (pasa TOKH OpacHEATH CHJLKHIH Oypuyar,
Y4 $azaan CHCTEMAIMHT DPEakTiB KyBBATH

Q=V3Ulsing, T (6-10)
T¥NMa KYBBaTH 3Ca
- : S=V3UIL (6-11)
Cbaaa.napnéru Harpvaxkanap tekuc Ofsimaca éxn cucTeMa HOCHMMET-

puk O¥nca, yu Qazand CHCTEMAHBHT KYBBATJApH y4asla (pasa KyBBar:
NAPHHUNT HHFHBAKCH CraTHRa TONANANM,

G-3- mucor. IOnnys yevanpa TyTawrHpHaran ya $asannm Tox  eKTp ABHraTe-
o 380 3 M TApMOKKA yhatwan. JlBUTaTenHilr KysnaTH 5 xem, ToKH 9a. hyeRar
KOFDPUIHSHTN TORKACHY,

DASKTD ABHFATERHHHr KYDOATII

. P=Y3Ulcosp,
Gynsan

P 5000
CS® = Y3 T 1,73 380-

[¢] = 0,84;

&-5. UICTEBMORNYMNAPHM YYBEYPUYAK YCYNMOA YRAW

Vcrebmosiuniapin  yudypuak ™ yeyamaa yaam  (6-11- pacm) yuyw
YHUHE Xap OHp «pa3acH JHHHST CHMJIADHrA YaAanafd, #blin OHp BaKTia
HCTEBMOJMHHHNE (a3a KywraHHIOY XaM Oyuran JoHud  KYWIaHHUIHIG -
yAaHanH: ’

Upp=Ug Uge=Uy U,=U, K ..
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6-12- pacMna sHeprus aCTELMONUMJIAPHHH Y4uOypuak ycyJnaa ynaH-
ragna yu (asand saHKHp VUYH BEKTOpJap AHArpaMMacH geJ/ITHPHJ/ICaH.
By nuarpamvaza Gapua BexTopJap OuTTa HyKTafad Oowinal uManiirad.
6-13- pacmaa Xyajau yila 3aHAuUp YuyH BeKTOpJIAp JHACpAMMACH —Tac-
BupJanrad Oyaus, Oy nearpaMmala KyunaHHijiap BexTopJapu yuOyp-
YagK XOCHJI KWJAIH, Xap Oup (hasa TOKMHMHr BEKTOPH 3ca MOC (pasa
KyuJanuiig Ounad Ouprajukaa OMp HyKTajad Gouiad uyH3H/FaH. .

Arap naHus KywiaHuuiapa
cHcTeMacH CHMMeTpHK OyJranja,
(pasanapaarn Harpyskanap Oup
XWJ1, ABLHA

A= %pcT= 2caT™ %
Ba

Pan= Ppe= Pca= Po

6yvica, y Xoaaa (asa Toxkmnapu-
HUHD  aieKTHB  KHiIMATIapH
y3apo Tenr Ba (pasa GyiHua moc
KyuJauuiniapaad 6up xun  Cyp-
vaknaapra (6-14- pacm) jgemak,
6-14- pacm. Pasanapnarn narpyskanap  GHp-Gupura mucOaran 120° Gyp-
Oup xun Gyaran xou yuym yuGypuak gagmaprg  cuJKHraH Oy.Jan.
yoyauga yaaurad ‘aﬁll}h'lipliliill" BCKTOD ﬂemal{ (I)El?:a TDK-ﬂapH CHMMeT=
JHArpaMMacH. 2
PHK CHCTeMa TALIKWI KHJ1ap 9KaH.
JIuHUsA TOKJIAPH XaM CHMMeTpPHK cucTemanan nbopar Gynanu (6-14- pacw).
Jlunust TOKH, Macajan [ ,, BeKTOPHHHHT YpTacuiad nepreHankyasp
yrxascak, OHM tyrpu Oypuakad yuOypuak Xocujl KHJaaMmu3, YHAaH
Kyliuaary keaud uMkajn:

TL- In= Iy cos30°= Iy V—__Z_S_

&xkn
Ii=V3I (6-12)

Mlynpait KHand, ueTebMOIUMAApHE yvulypuak Yyeyauwjaa yJarauja
hasasiapiiarn_Harpyskanap Oup Xu Oysica, anuus TOKjapH (asa TOK-
napunan | 3 Mapra katra G6yaap skaw.

Yuaan tamisapd, XyAau ylia BekTopJap AMarpaMMacHiaH JHHuA
TokJapH Moc (aza toxapuaan 307 Gypuaksapra opkaja KOJIHLIH K-
pHHAH.

V' Mcrebyonunnapun yuOypuak ycynauga yaaranaa ¢asanapiard Has
rpy3kazap oup Xuu Ofuica, yu asanu amKupuy xiucodnaw 6up dasa-
HH XHCOOJawra KeJITHPHJIALH,

By xomna dasa xyuwianumy Ug— Ul

daza TokH
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Jlunpa TOKH
IJ-;= VS_IQJ' 4
®a3a TOKHHHHI (4338 Kyu/JaHrlIMra HUCOATail CHDKHU OypYarHHUHP
KOCHHYCH Ba TaHTeHCH Kyiinjarn udoganapian TONHJALH:

€os (p =;—‘-;’; te ga =10

=]

burra dasaunnr aKTHB KYBBATH
Pq,= Uq,f’q, cos q9¢.
Yuta asanuur aKtee KyBBaTH

P = 3Py = 3Uglpcos gy = 1/ 3 Ul cos . (6.13)
Yuyra ()a3aHHHI peakTHB KYyBBATH

Q = 3Uylypsin gy =V 3UIsin . (6-14)
Yy asanu 3aHKHPHHHT TyJa KYyBBaTH
S = 8Ulp= V3 UL (6-15)

({aszanapjarn marpyskanap Xap Xua 6yJjrasua, yd ¢asanH 3aHmKHp-

HHHI KYBBATH aJIOXHA4 (pasaflapHUHP KYBBaT/IapH HHFHHIHCH cHbaTHla
TOMHJAH.

6-4- mucon. Kyeeatu 4,5 xam ra tenr yu (asanum 9saexrp Asurarens 127 @
gyuaanmw Ouaan Huwtaizw; @ = 0,8, IIsuratens yuGypuak ycyamga yaanrad,
Jlunns Ba (hasa TOKJAPH TOMHJCHH.

Kyeear P=V 3UIcosp Gyarawmrn yuyu ABHCATEMHIHD JHAHA TOKH
72 P 4500 956
A= Y 3Ucosg  1,78:127-0,8 — “° %

daza ToKH
I, 25,6
ly= V_.é- =1.73= 14, 8a.
6-5- mucoa. Kywnammuy Up= 125 ¢ Gjuran yu dasamt Tok TapMmorura Kyiln-
JATINA KAPLIMNKIAPra sra Oy/ran HCTeBMOMYHAAD YNaHTaH:
r45=10 on Ba rge=ro =15 o,

B enMparn cagnarny KyitnG Kerca, MCTeLMOAUHAAD KAUAAll KYuJAHHID TaBCHPH=
7 KOJMIUHIE aniKaanr,

Cawnariu xyfinG xerea, A8 m1 BC uctenMosiumiap KeTMa-keT yJauras Ba
Up= 125 ¢ kyunaunwra yranrar Gy,
Hetepmomuunapaaru ToK

HeTebMONUHAADHANT KHCKHUJIAPHAATH KYWIAHHII:

Ugp=1l457sp="5"10=50 g
Uge=1gec rpe=415=175 g
UC.‘I= U‘1= 125 G
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Arap HCTeLMONUHJIAD IOANY3 YCYEA YAAHTAH BA JHHHS TOKSADHs
BRHF MycOaT fIYHaNHIUR YuyH FeHepaTOPA2H HMCTEbMOJYNrd Kapad hiyHa-
JHW kalya guiuerag 6ynca, KupxrohuuHr CHPpHHYH KORIACHTA GHHOAH
HefBTpan HYKTa YuyH KYHUHIArHHH &30l MYyMKHH;

iyt it =0

Arap uctebMonunnap yuOypuax ycyiuia yJaanraH G6ygaca, y Xoaja
JBHHA TOKA2PHHHHP [HF HHAHCH:

Litigtip=tp—leptipe—ipticy—ig=0.

Hemak, neTebMoAunaaphy Xap kawaail ycys Guian yAarauaa xa
Y4 $azanu yy CHMAK SAIDKHPRATH JHUHS TOKNAPH OHRH KHiiMaTsapHe
HUHT aaTeCpanK HMFBHAMCH HOAFA Teur sian,

[Uyrunr yuyd, macanad yu d¢asann xalesHUHD  y4Ta 3arHWHHHE
MartHiT/IOBYH Ky4H Hoara Tedr. Jlemaw, kaGonnn Mexamix Gy3ufuil-
Jiapaal cagtafifivrad nyaaT COBYT MACHUTAAHMAC DKaH.

-6, HCTEBMONUMNAPHM YU DA3ANKM TOK TAPMOFMMA YRAW

Daextp namncukanap 127 sa 220 & HOMHHAA Ky4NaHHULAApra, y4
dasasn 3nekTp ABuraTensap sca 127, 220 wva 380 ¢ HomHHan dasa
KyuhraHnDiiapura mynxannad Tafiéphananv.

Herepmonudsd yvu dasani ToK TapMOFHra yhall yoyJH TapMOKHHHP
JAHHHS KYYNAHHIIAPA Ba HCTELMOMYUHHHHT HOMHHAN KYuJasHUIHFG OOF-
nuK O%nanm,

Homyran kyunamwm 127 ¢ OGyarad naunouxamap TAPMOKHUHI
JHMHHA Kydynanuuin 127 ¢ Gyaranga yuldypuax ycyJuia Ba TapMOKHHHD
JMHNA Kydnauuin 220 g 6yaArania sca HefiTpan CHMIAM 10AAY3 YCYau-
Ja vnanaau. Homuman xyurawnum 220 ¢ Oyarad namnoukanap AHHESA
Kyunanuwy 220 ¢ OyaraH TapMOKK3 yudypuak yCviauja Ba JHHHA
Kyuiaring 380 ¢ 6¥aran TapMOKKa 3ca HeflTpal cHMAM IOAAY3 Yey-
JHAa VAaHAIH.

¥y dazanu sAeKTp ABHTATENb JIMHHS KYUJaHHIUK 3JEKTP ABHrare.
HWHT HOMHH2A (433 KyWIaRHUInFa TeHr OYAras- TapMokKa yudypuak
yeyauia yhasaju. Arap TaPMOKHHHT RHHHA KYURAHHIIH SMEKTp ABH-
rare/JHHHI HOMHH&) (asa KywiasMilingaH 3 mapTa karra Oyaca, Oy
X093 ¥ 10A4y3 yCyAuaa yaana i,

&-7. NABOPATOPUS UK.
Y4 DAIAAN TOKHWMHE TIPT CAMIM 3AHMMPH

Huwun Saxapuwgas aspan 6-2 pa 6-4-§ napuupr Maauynn ClinaH TaHWILHO YH-
Kanr, .
Ha naasu

1. Buwn Gax\apnm yuyh sapyp Gyaran acGoSnap Sunanm TaHHWHG HHKHHL, ynap-
ra SOWP AcCOCHI TeXHHK MabAYMOTNAPHH E3HG omiHr,
2, Cxema (6-8- pacar) iiuru6, yuu $KHTYLYHra K fpeaTaur,
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3. Helitpaa (00") cumuu y3ub Kyitus, rpasawapmm HACPY3KAJNADHH GHD XHA
Kuauor, Gasa xaMmaa JHHHS Kyusasduiapaad, 007 wykranap opacujard Uy Kyuna-
HUUIHE XaM/a JHHUA TOKJAPHUH auaur.

P4 Py Ba Py dasa gyesaTnapunn  xpeofinanr,

4, Heitrpan camun y3us kyiinG, A sa B (pazanapaary ravnouxansap CORMHH yarape
tupmacazd, C dasagary marpyskans yacapropuur. C (asanari KAPIWIHKHEED  Typ-
N REIMATAAPHAA (aza XML JHUHT KYSAANHITADIEE 81 JHHHA TORNAPHHE  idanr
[6yura C <hazamuur wapwmanra noara ((pasaga KHeKa TyTallys) pa ueKCHAJIUKKA
(asana marpyska iijx) teur Gyaran xomiap xam knpaau]. Pazanap KyrBaTnapiHu
xHcobnanr,

5. AcBofGaapuuur ki peariuig pa xHcobnab TonHaran Hatwxkanapnn 6-1- xkansan-

ra éskir.
6-l1-:xanpan

]

rel tal tul o] b |UalUB|Ue Uﬂ[UAB Upge |Uca [Pa P;.-[Pc P
K}.i'rirump ok ey PRtk bRt SRS () e, SRR S P T

s lam | em

T

6, Harpyaganap 6up xua Gjurad Ba Xap XuJ Gyaran xonjap yuyd BestopJap
JHACPAMMACHHH MHBHHL,

7. Heitrpan cumun ymaG typu6, C (aszanara KapuwiHKHHED TYPaAH KHiMaTnapH-
Ja (C dasa kueKa TyTawran Xoa Gydgain MycTacHo) (asa xamaa JHHAA  KydianRHile
NApHHA, JTHHHA TOKJapHun Ba HeliTpan cuMjad yradtram Toxkuu yadawr. Pasa Kyse
sataapuny xucobnanr. Helirpan  camunur  Kapumirs BAKMPHIET MU peiiyira
Kanlail TasCHp Kypcatnivuy anuknanr. AcGoGmapuuiur KypcaTHIIHHNA pa  Xucodnad
TOMUATAH HaTiuKanapun 6-1- kansanra @suur, BexkTop jnarpaMMvasapHili wH3Hur,

ax

o
1=}
@
@
@
L

6-8. NABOPATOPHMSA MLLM.
Y4 DA3ANM TOKHWMHI YY CHMMIIM CHUCTEMACH

Huwmn Gamapuwan agsan 6-5- § nuur MasMynd Gujan TaHHWNHG YHKHEL,

Hur naanu

1. M Gamapuin y4vu xepak Gynapuran  acGoGaap Onaan  TaHHUINAT, Vauam
acGof.1api Xauta KyPHAVATAPHHEHED ACOCHI TeXHHK MaBJYMOTAAPHHEI €310  OJHHI,
2. Cxeva fuend (6-13- pacm), ynn paxGapwuuruara KypcaTHir.

6-15- pacu. DnexTp naMnoukanapuus yuSypuak yoy.us
la yJaaul cxeMacH,
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3, Qazaparu Harpyskanap Oup xun Ofusiranza dasa xaMia anaus  TOKAAPHEH
fovanr, Iy = ]/3i¢ SKANARIHIA HUWIOHT X0ChA KHAnHr, Paza Kyuwianimomapia e

Wanr sa $asa KyepaTsiaphEh xucofwasr. Bek7opiap AHAPpaMMaCHHH MH3ANL.
s 4, AcGoGsnaprhtr KypeaTvuikdy pa  xucoOnaml wHaTHXanapwis  G-2- wapsanra -
© . ésuHr,

5. URKRTa (rap fpe) PASEHMET KAPIIHAWKAAPAHH Oup XWi KRS onud, yum-
N $A3aHEET KAPWNAHTHWA Y3rapTepsier. Xap Oup Tampuba yuvh acCobAapHANT Kyp-
cathiLknk 6-2- wafpanra éspur, <$asa  kysmaTRaphEr  xucobnawr. TampuSanapaad
- @HPH YYyH MaBayM MaciiTaGia BeTOPJAp NWarpauMacHHH SH3HET.

6-2-mansan

A D DR DS D AP W R PR P
Kysamnznap N | 281~ BC €Al “An Tnc] "cal TA] B TCartel TAB| "BC] TCA

dlﬂ & a a ﬂla‘ a a Ismlsm!smldm

. 6. Dazanapaarn warpyskanapan 6ap xua Kemud typut, C dalagare caxnartenn
om6 xyiunr, AcGobrapuutr xjpcaTuuuii_EsuG OAMHC B2 WY X0 YEYH MaBAYM

MacmTalna BERTOP AHACPAMMA HH3IHHT, Toc KAPIHAHKHAAL  Y3TapHIOA 3aHKHDHHHP
BHI PeHMHI3 KAHAAH TALCHP KYPCATHIINHN TeKIIUDHAIE. B .

N Evxturumu Bob6. | ) B
' SNEKTP ¥NMHOB ACEOLNAPM BA YMUAUINAP

¥ nyaw—§auanaéTral RaTTAAUKHH LWAPTAY PABHINAA YJ40B Gupe
JHTH chdatiaa Kalys KHAraH Xyjad W0y JKHECAATH KaTTaduk Ouaas
COARLUTAPHLI TIPOUECCHAHP.

¥ nuos 6HpJHll‘HHHHF MOAJARH HAMYHACH, YHHHI' Kacp &KH Kappaju
xuiiMaty ¥ n4oB Jelinnanu.

Y nuanaéTrad KaTTaNUKHM VITHOB 6Hp.nnm &Ky YauoB CHNAH CONullle
THpHLI YYVH MyJXKannanrad mocaama §iuos acbobu jedidnanm.
Awmannii yAUaMIAAp VYYH MYJKaAAaBraH yAuoB Ba aclofiap nime

gy acbo~nap Aeitunaigd.

Bupinxnaped cagaatll 8xM KafiTa THRAZIL yuyH, IIYHRAriek, acdod-
AapsH TEKIHPHOJ Ba Aapaxanali yuyH M{MKaAJanrad yauosaap xam-
A3, acbofnap HaMyHaBHi acCoblap ne0 aranaiu. x

s Xap KaHaal {iYali HATHXKACH §/19AHAETTaH KATTAJMKHAHT XakKHKHE -
xﬂﬁuamnan OHp 03 gapx KHAALH. Vnuanaétrali KaTTANMKHEHT XagH-
Kyl kulimaTH—HaMyHaBuil Yauosnap €plaMuAa audKAGHaIuran Ui
MaTaip.
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Karrannkaudr §aual oinHraH KuiiMaTh OHJaH XakuKuil KHAMAaTH
opacklarH ¢apk VJAvallHHHr a6coOA10T XaToaHrHaaH ulopar,
AGcontoT XaTONVKHBEr yi4asaéTral KATTAAMKHHEL Xawukud €ku ¥a-
uaHraH KuHmatHra HucGatTh HHCOHIl XaTOJHMKXaH uOOpaTAHD.
Huednit xaTonux npowentiapfa udoaananagn. By xatoauk ynuam Ch-_
Gatabu Gaxoiall yuyH MNATANARH. <)

7-1- mucon, Toxun Faamu uarmxacnga fy=41 a sxann tonnaras. Towminr xa-
KHKRE gaiimarn £ == 40 a.
Y auamimr aGconipT xaTocH o

AMefi—I=4l—40=la.
Hrc6uit xaTonsk ) L -

L 100% = L. 1009 = 2,5%.

7-2. INEKTP YAUOB ACEOBAAPUHMHI TYPﬁAPM

2aekTp §ooB aclodnapu 6GenocuTa Gaxonaw acdobGnapus
raBa TakkKkocJaw acOcOnapura Syaunany.

Besocuta Gaxonsm acGoGpapura, macafan, ammepMeTp, BOJBTMETH
CUBTUMK, ALK YAvanadTran xaTTandknvur kufiMatiuy  fanapuparu ca-
Hafafuray mociamanapi épfamuia Kjpcaraiurad actGobiap KMpalu.

Commwtapnity a¢Co0H YAuaHAETTAH KATTANHKHY {/U0B OHAH COMKIL-
THPUII YUVH, Macanad, KYNpHKR kaplinangaapvsd yagaw yuye (7-7- §)
uisIaTaNa o4,

TexHuk Javsminap yuydw Cepocuta Oaxonaul acCoGnaph’ mune-
THAAAM, YYHKH Oy acdobhap coana, apsod ba {Auall yuyH Kaa BanT
Tanad Kunpaau. _

CoantuThpuil acGo0Japh aHHK pO K FavaWnap Ba SAEKTPHK Oyd-
Maray KaTTaAnKAapEd Vadalll y9yH HULATHAA L. '

7-1-xaneanpa Fauop actobnapuuunr yap Vauaiiaurad KaTTasHk-
Huar TaCnatira kapad Syaunuwn Gepnarau. ~7-2- wagpanja acbobaap-
HEHM CHCTEMAsiapura, TbHH YJAPHHET TY3WAHUIAFA Ba HLAGI NpPHHUA-
mira Kapad 0§ uHHIUH keNTUPHAraH, '

Xap Xua xoccanapra sra Oyaran §aucs acOOOAAPHHHIT  Typau-Ty-
MaH Gyautlura cadal 24eKTp KaTTANHKAALBH  yauamjary LWaponTaap
XaMAa TanaOAapHHHT TYPAH-TYMaHAHTHARD.

Aunkiiuk fapamacura gapa® Cegocuta Gaxosams acOodsapn (FOCT -
1845—59) cakkuata amsgank cundira OPaunaan: 0.05 0.1; 0,2; 0.5;

1; 1,5; 2.5 Ba 4. AcOofnapHuHF MIRAAAHaTH aHUKAMK CHHGH aftnana

wuyra onud €3unain. =
. M AcGoSuMHr aBMKANK cHNUHR HDOAANOBUN COH YHHHI aCOCHIl Py X- | -

CaT 3THATAH, KeJTHPHATAH XaTOAHTHHU gypcaTain. Aco-

CHi pyXcaT ITHACAH KeaTHpHJATAH XaTOAMK JAed, HOpMaa KU HapOHTH-

JAa Tvpran acOoSHuHC CTaRAapT Oyiinua fiyn KyfinnagHrad SHF KaTTa

atcomoT xaToch(Ax)HMHT  ACOO0HHNT HOMHHAA KATTaNMTH (xa)ra HHC-
Gatura anTmaaad, by pucO4T RpoUeHT/ApAA HjoAananHiagH, [

. . - A

s e Y
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7-2-%anBan

OaekTp VAuOB acGofaapy CHCTEMACH Ba YIAPHHHT INKANACHAATH WAPTAK Gearunap

Cuctena- AcOOBnapHUHT WKanas
HHIT Genris Cuerema napujgars Gearinap Haoxaap
cH
Awngank cundaapn- | Acocufi kesrupuaran

Maruirosie KTPHK

HHHD Desrpiapn

MarnnTosne TR JIOroMeTp,

®O@®

Tyepuaarnuan

0IIP]0,

Xaroangnap, 9

0,05; 0,1, 0,2: 0,5;

1; 1,5; 2,5; 4

Towunur 1ypunm
Kypcarysun Gearpdiap

TepyosaneKTpHK

DnerTpoMarunT

Q ¢

Varapmac Tox
o
Yarapysuan 10k

¥u ¢azanun ToK

DNeKTPOLHHAMHK

AcBobin kanaail yp-
HATHLL  3apypanr i
KypeaTysun Oonriiap

L

.‘)J]Cl(TpO,‘lI[}i—ﬂ)'lllli JloroMeTp J

—

L

e ppoii HaMHK

Ulkanannur sepruxan
xoaaty

illkananunr ropuzonran
NOJATH

Wikanamnur xus xo-
AaTH

AcGob uzonsua-
| CHHHHE MycTaxKam-
HrHHI Ky pearyeui

heppoHHAMITK JOTOMET]

‘ Oearsnap

%

Wunyginon

l [ HeKnuIapHIHD
Gearunapi

X

DNeKTPOCTATHK

L

\ =.

auam samxipl ac6ob
FHAOQHAAN H3ONALNS=
nanrad Ba 2 K8 Kyu-
JAHHIT  OCTHAA  TEK-
HIHPHITaH

[enepatop Kucknuu

Funop Gunnan ynianran
KHCKI

[Epra ynaw ydyd KHC-
KHY
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HalBaaduHHlr AaBOoMH

ChcTema- AcGodnapnudr mxana-
HitHT Genru- . Cictema AEpIRArs Oesriniap Haoxaap
ch
I Mytcon SNeKTPOMATHNT CHe-
TeManary, asvKIHK
: cundu 1,5, ysrapys-
R i ¥ ,
-‘L Bubpaunos YaH TOKKA MyJ1ka-
navram, WKANacH ro-
/50 pusonTanra nncbarad
60° Gypuak ocTtiina
ypuaTuaajuran  acGod

X, Kartramuguu acGod Ounau }II‘I".FIH W HUCOUH XaTONMUK
JIe0, acOOOHMET 3Hr KATTa SXTHMOMNIT 40COMOT XaToauri Ax HHHE X,
KaTTaQHKHHHT Vauanrad guiiMatira gucOatara ailtiiain (v OpoueHT-
Japia udojanauajiy), AbHU

Ax ,
v =301009%. (7-2)

Ciurru udoaann acOoOHMHI HOMHHAJ KaTTaJMrura KynafitupuO Ba
6yaub, fgyim,uam[m TONAMHU3;

Ax X, Xy
T = =t 1009/ ’q' 1009 —;l—f = YaGe X" (7-3)

Wlynaaft guaud, f-‘-‘llla[l! xatoauru acO0od0 HOMHHAJMA KaT-
TANHTHHHHD WYy KaTTAaJUKHHHT yJadvdHraw guiiMarra
nucbaTt Ounan acS00 XAaTONUTHHHUHT KynafiTmacura
TEeHT 3Kau. -

7-2- mucoa. Howmitan toxs [,=25 a, auuganxk cuehu 1,5 Gyuranr  amnepmeTp
épaamiaa /1 = 15 a tox yama: rad, Tokmu yauampa ffn gyiinnaaural Xatofuy Tonus
cut, Toit yawamary sur Karra aXTHMOM XaTONHK

v =y, = 1,5% .2 o5y
vy YA-';: +1, ;ﬂl 2,5%.

Vuanaétran KarTanuk acOOOHMHI HOMHHAJ KATTAJMCHJaH KaHya
KyunK Ofuca, Oy KaTTaIHKHH yiuall XaToJMry wydua Karra Oynaju
JAeMakK, ynumaeTrau KaTTaMuKHHHET I\HHM&TH ac0o0 HOMHHAJ KATTAJHCH«

HUHT sipupjas Kam Oy/aiMacauri Kepak.
7-3. ACBOBJIAPHMHI YNYALL MEXAHM3MITAPU

Yuam mexauusvu xap Gup Yowamr acGOGHHMHT ACOCHIT KHCMMAMD.

Yohuaur mexanusmura  Vadauagurad €Ki y Ouaad (QyHKUHOHHI GOF-
Janran  EpAamu  KATTaNMK TABCHP KypeaTraHja yHHMHT Xapaxarua
KHCMI CHIDKHITAH. ¥ nuanaérran KaTT/IHKHHUAF KHAMATH Xapakagyau KuCM-
Hudr Oypuauw Oypuard Cku 9H3uKIM Kyuuuura Kapal anuiiaiagu.
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a) Maenumossekmpur fauaul MexaHumu

MarsuTto3/IeKTpHK §ualll MeXaHH3MHHUHT Xapakatyad guemu (7-1-
pacM) TYFpu Oy uakum B rantakfan (pamkajgas) umoopat. lOnka usons-
[UAaHrad MHC CHMJAH sicajira YyJFaM aJlloMHHHi acocra (kapkacra)
ypuatuaagn. Pamkara nkkuTta sipuM YK MaXkamsahrad Oysiud, Oy sipHM
VYKaap Ttamuunapra  Vpuatwiraw. flpum YKJaapaaH OuTTackra CTpeska
OWJIaH paMKa YyJFAMHTa TOK KeJTHpaAura
COMpanb NPYHKUHAMAPIMHE yul MaXkamjan-
ras.

Pamkanunr én romonaapu nyaar 5 uu-
JUHAp Ghaan KyrO  Gourvoxaap N, S’
opachjar . Muruuka A XaBo  THPKHIIMAA
éragu. Kyunn ysrapuac N, S maruur Xa-
BO THMpKHIUMAA OHp MKHHCJIM pajuas Mar-
HHT Mai/IOHH XOCH/I KUJa(H.

Pamka 4yvJraMIapHHHHD MATHHT Malijio-
Huja €rrad  CH TOMOWJapHMra uyJiFamjiau
ToK yTaétranga F, Foydr kyu (7-2- pacm)
Tabenp Kuaann. WMynnait kw6, pamka-
Jlary  TOKKa ropusontan OyuraH aiiyianTH-
pYBUH MOMEHT lo3ara KeJla/H,

J’L‘I = Jrclr,
Oy epaa & — NpoONopUHOHANIHK KOI(HLU-
€HTH. 7-1- pacMm. MaruutoanekTpHK
By MmomeHT Tancupusa pamka o Oyp- yulmaun Mexaniami.

gakka Ovpuaaiu, OyHja aillaHTHPVBUH MO-
MEHT TIPYKHHaHHHT aKC Tabeup KypcaTys-
ug  MOMEeHTH OMJaH  MyBo3aHaT/aluajm.
Akc TabcHp KypcaTyBuM MOMeHT OypaJilll
fypuardra nponopuoHal

Maxe= Dz,

Oy epaa D—IponopuuoHaLIag Koshduuu-

€HTH. :
Afina#THpyBuM Ba aKC TanCHp Kypca

TYBYM MOMEHT/JAPHMHT TEHIVIMIH/AH, s'biH

Dz = [l
JlaH pamMxaHMHr Oypuauun Oypuard yuyyH
KyHiary udogaHn TONaMH3 7-2- pacy. MarunroseKTpiK
yAvaur  Mexaiuusmila aitnanTh-
k PyBUHl MOMEHT XOCH KHJIT.
o = B xr,

OyHaau Oypuaull Oypdarn TOKKa IpOMNOpPLHOHAJ JeraH XyJocara Ke-
JlaMu3. -
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Vouam MEXaHH3MH FalaTaryiarl TOK

L=z P;- g=Coci;
i
Oy epaa C = D/k—-1ok Gfitnua xap Oup acGoG yuyH Mabaym Gy.iran
JOHMHILRD.

[lynpait kuand, ynuaHaéTran TOK paMkaHumHr OVPUAHII OypuaruHu
caHaul Ba VHM acOOOHHMHI' JIOMMMiicHra KynailTHpHII OpKaJH TOMHJAp
skan. bypuak cTpeska Ou/aH CTpe/IKAHHHT yuH OpKacHra MaxkamaaH-
rai mKana oyitnua aHuKJIaHauL.

AcOoOnn ynarangan keituy Xocwin OyJaguran XapakaTuad KHCMHMHT
TeGpanuill BAKTHHH KaMAlTHPHIL yuyH MYJDKa/JIaHraH Mocjama T i H4-
AdanTupruy aeo aranain.

MaruuToaeKTPUK YUl MeXaun3Muia paMKaHHHT aJIOMHHHIT aco-
CH  THHUJAHTHPYBUMAMD., XdpakaTuan KHCM OYpWaranja acocH Kecud
VTVBUH MarHuT OKUMHM ¥Yarapajau. Acocia TOKJAp HHAYKIHSIaHAld Ba
yaap MarsuTHUHT MarHuT Maiijonu Oujan §3apo TaLCHpH ¥apakaTuad
KHCMHH THHUJAHTHPAJUraH TOPMO3/0OBUH MOMEHT 103ara KesTHPajH.

Texmupuaaérran  yiualll MeXaHusMiu HPYIKHHA Ba  uyjrawiapiard
CHATHKHD KYHJaJaHr KeCHMH KHuuk Oyaranmaurd ca®abim KHUMK HOMi-
Hag Ttokaapra (10—100 aa Ba ynpan xam KHumk) MyvoKaqanad Taiiép-
JiaHajin.

Buz k{pud uMKKaH Ty3HIHIIAATH MAarHHTOIJEKTPHK {Iuatll MexaHH3-
MHHI  V3rapyBudH TOK 3aHXKMpHra \VJjaranaa. aiidauTHPYBYHL MOMEHT
TOKHUHI OHMH KMilMaTHra NponopuHoHan paeuuiga srapagu. MomeHt
Gyunail Tes yarapranfa uHepuust TVGAiln XApakaTudH KHCM MOMEHT
KeTHaan, yarapud yarypmaiiam Ba v ailiauTHpVBUH MOMEHTHHHD Oup
JaBp wuujard yprava xuiiMatara nponopuuonan Giviran Oypuakka ora-
au. CHHyconaas TOK y4yH TOKHHHT, JAeMaK, MOMEHTHHHr XaM {praua
KuiiMaTi HoOsra TeHr Ba X1pakatuan KucMm orvaiian. Mywpait xuam6,
Kapaaran yuuall Mexanusmu Qakar ysrapmac TOK 3alKHPHIArH  TOKHH
Vauam yuyuruHa sipoKauiHp, xodoc,

G) JaeKmposaerum Jauaus Mexanu3m

DUeKTPOMATHHT iuaml Mexanusmu 7-3- pacmaa kKypecaruaradn. ¥ A4
KVuMac ranTakjaHBa Xapaxatuai Kuem— 5— ninar ysagjan, Kipcatys-
yn cTpenkajan, OuTTa YKKa VpHATHAT4H NpyKunajan Ba B CexTopc-
MOH A/IOMHHHA — SITPOKYA— THHWIAHTHPYBUMAAH TALIKWJ TONraH.
ViuvanalTrad TOK Kjaranmac radtakian YTHO, B Y3aKHM Maruut-
JIOBYH MarHMT MaJOHH BY/KVAra KeATHpaJAW Ba YHH raiqTak MUHra Ka-
pad Topramw. FanTakjard TOKHHUHT KuilmaTd V3akHpur Oypunuut Gvp-
yary OpKaJM aHHKJaHaIu.

B anpoxya M MarHHTHHHT MarHHT Mad[OHHJA XapakaT.iaHrad BakT-
Aa VHAA yiopMa TOKJap MHAYKUMsaHaau., AHa Uly TOKJAPHHHT MarHuT
Malilonn Ouslan TabCHPH HATHZKACHAA TOPMO3JIOBYH MOMEHT 103ara Ke-
Au0, paMKaHd THHYJaHTHPAJH.
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DneKTPOMATHUT V.IuaIl MeXaHWSMM XaMm yarapmac, Xam ysrapyBuad
TOK 3aHAKUPJApH YuvH gpall Oepajy, UyHKM YBaKHHHI FaJTak Huura
TOPTUJIMIIN TOKHHMHT iyHanumura OOFJIMK sMac.

V3akuuHr KOMIMK HHIYKIHSICH TALCHPHAA TOKHHHE OHp X KHil-
MaTJapua Y3aKHHHT TOPTHJMUNE, JeMaK, V/uaul MeXaHusMHHHHT Kp-
CaTHLIM XaM TOK OpTaétranja pa xamasérramja Xap XuwJa Oyumuu Mym-

7-3- pacM. INCKTPOMATHHT Yauall Mexamhami,

Kud. Jlemak, KoaauK MHAYKIHS Tygailin XaTtoquk 103ara YHKHIIH MyM-
KHH. DyHiaH XaTooukHH KaMmaiiTHpHII MaxcaAuaa. y3akaap KoMK
HHAVKIUMACH 7KyAa Kuulk GYaran nepmesiofiian canajin.

Tawku madzoHzap TaneHpHIA 103ara UMKAaHTaH XaToJapHi KkaMmaiTi-
pHII Maxcaguaa {Jiualll MeXaHuaMH SKpawaap ¢xu runodaap Ouaad
Vpanaau. Xvaau {nia makecan f1ap yuyH HKKHTA KeTMA-KeT yJaHrad Faj-
Takan Ba MOC pasiiiga Oup YKKa VpHATHIraH HKKHTa y3aKaH acTaTik
YUMOB  MeXaHu3MJapH  WMUNIATHAZAM. YJuaHaéTran TOK raJjTtakjaapia
Kapama-Kapuiy it{naqaran mafijonnap Xoewn guaaau. Taungu Gnp acune-
JIi MaiiloH OWTTa Fa/NTaKHHHD MATHHT MaiiJIoHHHH KavailTiipca, HKKHu-
UM FaJTAKHHHE MATHHT MaHJOHMHH OPTTHPAAM, WIVHIAH Kuand, Talliu
MalJOHHHHI HaTHKABHA TABCHPH M yAa kam Oymain.

¢) DackmpoduHamur favatl MexaHuaMu

3161{Tp0,1mla\11u{ Vauamt Mexanusmu (7-4 Ba 7-5- pacmnap) HKKHTa—
MKKH KHCM7aH noopar Kjumac A Ba xypcaryBun cTpejka Ouaan Oup
Vika VpHaTHAraH KiysranyBuan 5 Xamia XaBoJiH THHUJAHTHpYBuH B
HHHI KaHOTH Ba HKKHTA CIIHPAJICHMOH TIPVXKHHAJAH MOOpat.

Kiyumac rantakaan [, Tok Ba XapakaTyaH Faiatakiad [, Tok VT-
ragja viap opacuja S/JeKTPOAHHAMHK V3apo TabCHPJALIVB jo3ara Kesa-
au. Hatnxaza Xapakatuan rantakka FF (7-5- pacm) y(T Kyd, sbHH
allJJaHTHPYBUH MOMEHT TabCHP KypcaTajn. XapakaluaH FajiTtak, afJaH-
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THPYBUH MOMEhT MPYKHHAHMHT aKC TabCHP KYPCATyBUH MOMEHTH On-
Jad MyBO3aHaTJallIMarysua Oypuaaju.

Varapmac TOg yuyil aiiiaHTHpyBUM MOMEHT BAa XapakaTuaH FajiTake
HuHr Oypunmin Oypuard FasiTaK/iapiard TOKJAPHUHT KyMaHTMacHra npe-
NOPUHOHATIND.

o= kI, (7-4)

VarapyBuan TOK yuyH OHHMH ahJaHTHPYBUH MOVEHT TokJap OHuf
KHiMATIapuHHUr KYnaiirMacira pONOpLHOHAT Oyan0, OHp aasp HUM-
Jlark ypraua aHJdaHTHPYBUH MOMEHT Ba Xa-
paKaTyal  FaJqTAKHHHT  YHra [PONOpPLHONA
Oyviran Oypuanul Oypuard 3¢a FajiTakjapiart
TOKJAPHHHD  3pexTuB  Kuiimatiapn xamia
YJiEp opacujary CH/KHID Oypuyari KOCHHYCH-
HHHI KYHAHTMACH OpKaad aHHuKJanaiy, ALHA

o == k1, [,cos 1. (7-5)

Ana my Oyprumin  Gypuary  ynyasaéTras
KaTTaJMKHHHD KuilvaTiin  anungaitn. Dynu
On3 nacTpokia K )pca'rauua

Vauam MexaHusMuaa nyaavtHUHC i{KIHrH,
JemMaK, KoJJIMK HHAYKIHA 103ara KeJTHpaiH-
ran XaTOJMKHMHT HYKaurn OyHIAil MexaHH3M-
7-4- pacy, Daexrposunamig  JAPHA IOKODH  aHHKJIHKIATH _\':'.-'I‘-Ialll.-‘laplll*l ?'I‘-—

yauaun Mexamimi. Kasuillra Myykaniad Tadépaam uMKoHMuH Oe-
panu.

Voauam mexanusmu 3aud MaruuT MaiioEm
103ara KeJTHpajiral Taulki  MarHHT MailoH-
NapH  TabCcupHia Xocua Oynajguran XaToauK-
JIAPHH KaMaHTUPHID yuyH 2J1eKTpoMarnT .-
yaill MeXaHM3MHAA KVaAaHuAran Bocutanapian
thoiiiananniaim.

ang MaruuT Maijonura saug ailianTi-
pyBuM MomMeHT Moc Kenanu. [lemak, Oyunai
acfobmap/ia joKCaK AHMK/JIMKKA SPHUIHIT YYyH

5 ML KAJTHIL 'rwbanrm l03ara uukaauray XaTo-

:hﬁ{ P;f;',lmlfi‘;fﬁﬁ'\ﬁ: IMKHW KamafiTHp#u kepak. Bysara xapakar-

Ia ailNasTHPYBYH MO- YaH KUCMHHHT OFUPINCHHE KAMARTHPUIL, VK-

MEHT XOCHT KHAHWL Jap XaMmaa TagHuJIapHU OCHHpUM KHaud  [ul-

jatl OufiaH  spudminain. YHUaH Taulikapu,
Xapakatyal FalTAKHUHT [OpVIKHHAJADH Gmau CHMUHHHT KV /lanaur
KeCHMH KHUMK, Wy cafal/u 37eKTPOAHHAMUK VIIuall MeXaHH3MU OpTHK-
Yya HArpyskagnapra Kyja cesrup.

2) deppodurHamur fadaul mexanuimu

BV yrmam MEeXAHHIMHHHHAT HILJAM OPHHUMOH XVAIH 3.‘1@th0,1}{]—!&-
MHK )'1‘[31.1} MEeXaHHU3MHHHHT yar}macn v B'IEKT[!O,'H!HEI\HH( } f4aml Me-
XanusMuaan K) ymac rajTakK KHH,&HPH.HFEH UyﬂdT )38.1( Ba 3ma I.‘I}'JIB.T-
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JaH ficanrad Ba XApakaTyaHd FaATak OWJaH JpaaraH KysraiMac UMAUHI-
pi Gunan dapk wusamn (7-6- pac).

TljnaT MarHuT ysaTyBUH yuIvalll MEXAMMSMHMMHI MA[IOHRHH Kyuaii-
THpafiH, HaTHKaja allNaHTHDYBYM MOMEHT Xam oprtaxm, By aca acGob-
HHHT MycTaxKampok OynuinKra mapoHT ApaTald Xamia yayall mexa-
HH3MHHHHT KYpCaTHIIHTa TAIUKH MardHdT MaAiJOHJAPHHHAT TabCHPHHE
Kamairtupaau. [1¥aar vunatiaulin KOATMK
HHAYKIIES BA MAPHUT Y3aTyBUMZATH YIOPMS&
TOKJAAD TABCHPHAA 103ara YHKAJHFaH XaTo-
JSHKNAPHH OpPTTHPAJH. '

F o .
&,
©
7-6- pacs. Pepposuma- 7-3- pacm AMnepmeTpnap Ba Bo.rlbmerpnapm
MIK ¥A19am Aexansas, fnaw

7- 4. TOH KYYNAHMLLWHW YAYALL

a) Amnepmerp 8a 80AGTMETPHU YAQl cXeMalapu

AMIepMeTPHHHT KYPCATHILM YHHHT /YAl MeXaHH3MH OpKaaH yTa-
Erran Tok OunaH Senrmaauagu. [y cataGmu asfnexTp SaHMHPHEMHT Ou- . |
POPTa YyacTKaCHAArd, HCTELMOMUHAArM EKH reHepaTopiarH TOKHH Y-
yalll yuyH aMnepMeTpRi YAvaHa€Tras TOK y OpKaaH TalHra Kuaud
yaalmm kepak. [lemak, amiiepmerp MCTebMOMvHra, reHepaTopra €M 3aH-
WHP Y9ACTKACHTA KeTMa-KeT yAaHap skad (7-7- pacm).

AMMepMeTPHH yAarasfa 3aHKWPHHHD RII  peXUMH  Y3raDMaC/HTH _“'_
Kepak, JeMa, YHHHT KapUIMJIHMH HCTeLMOJTUHHHUHT 8KH 3aTKHD YUacT-
K&CHHMHT K2pLIHARTAra HucOaTan Knumk Oynuild  Kepak. Amnepmerp-
HHHT (7,) KapUtd MrH Kuddk 8a VHaaH Homudaa (f, ) Tok yTaeTrau

Gyaca, yHIa AYKOTHNAnWTaH HOMHHAM KYBBAT XaMm KHYHK Oyaagu: -
P o= Ia.ﬂril ¢

a

Arap yavanadrray TOK aAuau MEeXAHW3MHHHHT (amnepmeTpHHHr}
HOMHHa/ TOKHAaH KaTTa Gfuica, y xonaa §ydaurderapacdd Kedrafit- .-
PHill MAKCAAHAA Y3rapMac TOK saiuKMpuAa (KelHHpoK Kipamus) WIYHT- -
fap, VsrapyBuaH TOK 3aHKHPHAA 3Ca HIoK mpancqbopnamopmpu
(9-10- §) wumaTunakH.

BoaLTMETPHHHET XYPCaTHIWH YHUHT KHCKMUAAPMIAMH Kydaanmu Om-
far anukganazd. UIy cadaGad uCTeBMONYH EKH TreHepaTOPHHHT  KHCs -
KHuNapuaard KydiaHHUUIn YJvail YuyH YHHHP KHCKMUJAPHHH BOJBT-
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METPHHHT KHCKMuJapy OMJaH TyTAIUTHPHUI, siBHH BOJLTMETPHH HCTeD-
MOJIUMra €K reHepaTopra napajaes yaaul kepak (7-7- pacwm).
BoabTveTprn sankupra yjaranjaa y yauanaérTrad Kyujaauuiira (sam-
JKHPHUHE MU Pe/KUMHTE) TALCUp KYPCaTMAC/urH VUYH VHHHT  KApLIM-
JIMCH BOJIBTMET] Hapajijiesl V/IaHaéTran  HCTeDMOJIUHHHHE  (FeHepaTop-
HHHF) KAPUIMAKTHTA HicdaTan Karta Ofumwm kepak. Boubrserpuutr
KapLnJury karta Gyaranja, yuijard HoMusan Tok /- KHUHK Ba yHja-

iiygorunaanran Howanan Kysear (P ) XaMm Kuunk Ofviaan, uUyHKH

U U2
-, 4 . o B,
{H.II T iy Ba Pu.n '_ e

X".‘lllE!LLI MeXanmiaMuniur KHCKHYWIApHAArd K VUIaHUI
! —
{_/;- = !’9 ."9 .

Temnepatypa 10°C ra )3raplau 1@ Juain MexXanusMuiary Muc gy
FAMHHHD KapuImjurn 490( ra yarapratjifru yuyil 1”3‘ Kyusanuu Jo Tok-
Ka, JeMaK, XapakaTuan KHCMHHHI GypHJHLI Oypuarira Ilp()IIUpIUlOHaJI
Oyamaiian. Ulysgai Kuau0, KyWIaHHLIHH aHuk Y4l MyMKMH  3Mac.

YViuaum MexaHA3MHra KeTMa-KeT Kuaub, TeMleparTypa Kos(dmilnen-
TH HOJIra siKMH OYarad MaHraHWHAaH fAcairdd  KaTtTa Kyliumua
KapWHIHK (fg > ry) ylacak, BOJALMETPHHHT KAPUILIHIH ry = retIx
Jeapau  Temnepartypara Ooramk  Oyumait xonaam. [Mvepait  usud,
BOJBTMETD XdpaKaTual KMCMHHHHD OYpWJHMUL Ovpuard (paKaT TOKKaryHa
IMAC, KHCKUUIAPUAATH KYWIAHNIIra Xam Nponopuuual  Oyiaau:

Us =15 (ryg+ rq) = lpry = Iconst. {7-6)

Opataa i\},mu\ﬂ{a KapIIHIHK ) JUAll MeXauH3MHHHHT HOMHHAJ Ky4-
JNAHNLEN KHYHK U}Jlf'all.."llriﬂl cabuadan Bo. ALTMETPHHNT HOMHHAT — KYy4/d-
HULLHHIL OPTTUPHLL VUYVH XaM HULTaTHAa /M. -

IOKeaK KyugaHgULIn 3rapyBuat TOK 3aHAKHDIAPHAATH KVYJIAHHLIHHHE
uerapasapuiy KeHrailTHpHIL YUyH KYIIMMYa Kapuiuiauk Ouaain Oup  ga-
Topld KyuJaHHWHH Yavall TpaHchopmaTopaapH xam M-
aatuaaiu (9-10- §).

batua sruaranaapian amnepverp Onjal BoauTverp (akart yanapu-
HUHP TlapameTpJapi OMJaH (api KHAYBUH OHp XWJ1 TY3HJAHLILATH Mexa-
Hu3MJlapra ara OyauiuM MYMKHMH jera XyJoca uukaju. bBupok, amnep-
MeTp Ba BOJLTMETD {yaHaTrad 3aisipra Typauua yianags Ba Typ-
JHUa HYKH YJudll cXemacHra sra.

0) Maznumosaexmpur amnepsempaap 6a soabmmempaap

IOxopuaa MarnuTOINEKTPUK yavall MexaHusmiaapu Kynd  Ouian
100 aa womuuan Tokka My/kaaiad TalépaaHMmMHL Kailg kuagd  yr-
ran 3auk. Wynaalt uand, KuuMk TogJapHU YJuall yuyH MyJKa/uiaH-
raH  MarHHTo3/eKTpHK acbolsap (rajbBaHOMETpJAp, MHKpPOAMIIEpPMETp-
Jap, MuJJHaMIepMeTpaap) FajTarH acOQOHHHI FuJlodura xoilnamira
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KHCKHUJNapra ynauran, MWixananapura CeBocHTa YJuanajuraH TOKHHHI
KufivaTaapu é3uiran yuuall Mexanuamuaad uoopaT KaH.

MaruuTosneKTpHK amrepMeTp XaMm Viyall uerapaJapHHH KeHraitu-
pHLI yuyH I VHT OHJlaH JKUXO3JaHaJurad yiua cucTeMajard yiuaul
Mexanu3Mian uoopar. Ilyur yauaml mMexaHusMHra napajjest yJaHajiu
(7-8- pacw).

Vauanaguran ToK a Tyrysjaa
MKKH KHCMra: [yHrtjarn ToK [
Ba ynuall MeXaHH3MH/ari TOK fs,_, ra

axpanain. ad TapMoKAarn KyujaaHui-
HHHT TYLIYBH (7-8- pacm)

b,!ds: !ﬁr :{-&u

¥ o=+
GyHaH 7-8- pacw. LIyHT/IN Javam MoxanuamH.
i
ry Tl
I=1,———=1Ip. (7-7)
¥ Fu @
HlynTHUHr Kapuntaurd r o Ba Y- 1 l l
uall  MeXaHH3MHHHHT KAPUIWIHIH 1y _
Varapmac Oyuica, Yuvanaérran [ TOk -

Oujad  yauawl  vexauusmugaru [y

TOKHMHI HHCOaTH Joumuit (p) Oymand.
Hemak, yauam MeXanusMmm XapaxaTt- —®"-
yaH KHCMHHHHD OypHJuLI Oypuaru
OpKaaM  ViuaHaéTraH TOKHH aHHK-
naml MyMkHH sxaH. IveT  gusumac-
JUCH  Ba  YHUHT HaTHxacula xaTtomuxkka Hiy  gifiniamacaurn  yuym
WYHTAAPHUHE  KYHIAMaur KecHMM eTapan OyuMmM  Kepak. 25— 50
aMnepiapraua ToKJapra MyJKassiaurad WVHTIAp acOOOHMHI FHIO(K
HUHTa KOHJALUTHPHIA K, VHIAH KaTTapor TOKJdpra I\'IS.-'."I}i{a.-'l.’Iii111"311513.-
pu 3ca acOobjaH Tawlkapiia ajoxuia ypHaTHIALM.

TexXHHK aMrepMeTpiapiiir OHTTA werapaju LIVHTAapH, HaMyHaBuit
Ba N1a0OpaTOpHsl amrepMeTPAAPHHHET 3¢a KV uerapand WyHTIapu OY-
nagu (7-9- pacm). Ulrencesnu Gup  ysuajzan MKKMHYKHCHTA  KVUHpHO,
HIYHTHHHI' KAPLWIHJNTHHE Y3rapTHPHLL OpKa/i TypJail jJyail uerapaJa-
pHra IpHlInIaLm.

MaruuTosnekTpHK BOJILTMETP XaM Villa cHCTeMajard Ba Kyu/aiHii-
HH JJa4all uerapacHin  KeHrafiTHpuur  yuyH
KVIIMMYa KapUMJAMK OWJIan SKnxosjauran §J1-
yaw Mexanuamuaat udopar (7-10- pacu). BoarTs o n
MeTPHHHT LIKANACHTA YHHH KHCKHuJIapHjard - g

KyuIaHHIUHK KYPeaTyBUl dapaKanap é3ugajii:

7-4- pacm. Ky verapa’n dWynT Guaaw
FUXOLTANT AN AMIACPMETP,

' et —— p— [ ——=
Us=Ir,+r.) U=l
¥ K U ——a
6y KyuJlaHuil yadai .\lexauuaw,rlar;{(}? = !ry
o1, 7-10- pacu. Ky unmua gap-
KyuJaHHlIgan  p = = = ¥ Mapra xkarra. MIHAHKIH VAuall Mexanns-
b MH,

15k



Texuur BONLTMETPHHHT OHp uerapasu, HamyHapuil Ba aaGopaTopus
BOJLTMETPJADHHHET 5Ca KyN verapai K¥ilmmua kapwannkaapy (7-11-
pacy) Oynanu. Typau HOMHHAN KyusanHULNapra SpRLLHID VOyH TypaH
KyomMya Kapumsnknapaan ¢ofijananinank. ByHra aca cumnapaad One
PHHH BONBTMETPHHKT OHP KHCKHYHAZH HKKAHUYHCHTA §TKa3HIL, NepeKaio-
YiTefb SKK ITencemHH Oypail Ouaad 3pHIIKAALH.

T-t L pacs. Kn vecapann K{umaua Kaprumg-
JH BOALTMETP.

MarHuTOSeKTPHK aMIepMeTpJap Ba BOBTMETPNIAP HaMyHasul Xampa -
Jadopatopua yuyH (aHHKAMK chaadu 0,1 — 2,5), IyHudrgex, TeXHHK
MAKCAANap yuyH (aHMKJAHK CHHOM | — 2,5) Xam TaiiépnaHanu. :

YIapHUNr cesrHpaHrH oKopH Gyand, ynapra TallkW MarHuT  Mail- |
AOHNApH, TeMnepatypa KaMm Tawncup Kypcatagu. Ly Ounaw Gupra Oy .
acbobaappa KypBar Kam HYKOMadu XaMia V/ap OpTHKYA HArpyskajap-
fa xyaa cearup Gynanu.

' ¢} Trpuraeunau amnepmenpaap 6a eosomsempagp . .
TYyrpuAaTHyANd aMOEepPMeTPaap MACHATONIEKTPUK VYauauwl
MeXaHHW3MH Ou/iaH SpHM YTKasTUunu TYFpHAaruyuaaH ufopar (7-12- pacn).

Bupunun apum aasp wuuiga ToKk a —0 —2—¢ AyA Ounan yTamgw, °
HKKUHYE SIDHM JaBp Hudta 3¢a ¢ — 8 — 2 — g Aya Ounan yramgn, fle-
MAK, JAYall MeXaHu3mit opKAJSH y3rapyBuad TOKHHHT Xap OHp fpHM -
JABPH HYHAa TOKHHHT OHD TOMONTa HyHanmTan fApuM TYAKHHAADH yTa- .
Au. YpTaua aflnauTypyBud MOMeNT Ba XApaKaTuar KHCMHUHT Gypuimum
Cypuark ypraya Tokka OOrJMK Oyaub, Oy TOK 5ca  CHHYCOHAAA TOK

i T-12- pacm. TPFpHAACHYAN AMNepPMeTPHEAT CXEMACH Ba  VAYALL MeXaiGiIMH-
i) BATH TOKWYHL 3TPH YHINFH,




yuyH TORHHHT 3depekTHB KuiimaTira nponopuHonan Gyaaan. Ammepmerp-
JIADHHHT LIKAJaCHra TOKHMHE XYJUIH ana Wy KuitvaTd €sujiaju.
Toxnu {uiuatl derapasapi WyHTaap épaamujia keHraiiTHpuaaiu.
Tyrpuaaruuan BoAbTMETPAAD uana §TRASTAYIAN TYFPUIATH-
uy Gyaran MarHUTOIEKTPHK yuuall mMeXauusmu Oujan KyuinMua apmi-
JuKaad utopar (7-13- pacwm).
XapakaTuaH KHCMHHHP  CypHAHIT
Oypuary, XyLud amiiepymeTplarijiex
yauaHaéTran KaTTaJMHK - CiHycoulad
6yararga TokuuHr 3deKTHB  KHiMa-
THT& NPGHOPUHORAJ,  BOJALTMETPHHHT
Kapwmnaurn yarapmac ©Oyarasna sca
Kyunanuinsuur  adgekTHE KiitvaTira
nponcpriucHan Ofnain.  BoawTmerp-
HMHT LIKaJacHra X\/LAH dHa 1Y KHH-
MATaED E3maa 1.
Tyrpuaaruuny avnepyeTpap Xamaa
BO/IBTMETPJIAPHUHT aHHKAHK cuHpu 1,.5—2.5 6y nagu. ¥Ynap acocan 10 ke
ra Kajap ionopH 9acToTa i §'3Fap'\'B‘la]l TOK 3aHKHpJIaph/ia HITaTuaaii.

7-13- pacm. TYEpusarauan  sonbTMe-
TPHHHP CXeMacH.

2) Tepuoarekmpux amnepsempaap 6a 0A6MMEINPAQp

TepmMosaneKTPHK aMAepMeTPaap MarHUTOJIEKTPHK — Mexa-
HU3M Ouaan Tepmoysraptupruufad udopar (7-14- pacm). TepmoaaekTpuk
BOMbTMeETpAapa 3ca Oyiapian Taligapn KVIHMUYZ  KAPIUHJAME
Xam Oyziaji.

Tyvpau NeTalIJaH fcanral HKKHTa  CHMHHHD
Gup-Onpura Kammiapiadran yuum Tepumonapa
Jeilwnaan. Tepmonapanuur KapuiapiasuMaran yu-

Japu 3IPKHUH Y Unap, Kapllapaaurauiapu sca
Hilyu yuaap gefuaayu.

Tepyonapanuur BIOuH yujapd KH3HTHATanAA

IPKMH yUJapuiaa TepMos3JeKTpP [OpHTYB-

Yy Kyd — TepMoO 3.10.K. Aed aTanvBuM MOTeH-

uuasaap Qapxi Xocua Ofuainm. Tepmo 3.0.K.

TepMONapai XOCH KHUVBYH MeTaajapra, Tep- Y/ L
MONapaHuHT HMLIMH Ba 5PKHH yuJapd opachiard

TemuepaTypasap GapkHra, SpKHH VUJIAPHUHT TeM-
neparypacu Jounmui 0yJica, YHHHT WIIYH YUHHHHT
TemnepaTypacura Gorang OFnanu,

Tepmonapauuur HUnur  yuyura JTKAsruy — KUBHTIHY  KaBILapJad,
TepMOF3rapTruy Xocni KHIaMua,

Kusutriu opranu yarapyruan rok yTrapja, y xmand, Tepmonapa-
HHHD HIIYH  YUJapUHH  KH3AHPAjM Ba VHEHT 2pKHH  YYJapHza  TepMmo
3. 10.K. Xocus GFaazu. Arap wy yunapra VWiuail wexaHusuH yJanca, y
XoJ/la yHIaH TOK yTaAu Ba XapakaTuad KICM MabayMm Oypuakka Oy-
punaau. By Gypuaxk Xam TepMO 3.10.K. Td, XaM KU3WTTHY OPRaau V1ye-
4yl yauaHaéTran Tokka Gornmg OYmanan.  AMnepMeTpHHHT  IUKasacura
TOKHHUHT 3((peKTHB KHiMaTH €3HJa/H.

7-14- pacm. Tepmosack-
TPHK aMnepmeTp.
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BonbTmeTp amnepMeTpiaH TepMOY3rapTHPTHUHHHT KH3WTIHYHLA KeT-
Ma-KeT yjaHral KyUliMmya kapim/ivk Ounan dapy guaaau. By xouaa
XapakaTuad KHCMHUKT Oypuauin Oypuard (akaT Tokka Goraug Oyimac-
JlaH, BOJBTMETPHHHI KHCKHUJapH/Jard KywldaHuira xaM Oormmy  Oyuia-
JH. ACOOGHHHI WiKanacura ama Wy Ky4IaHHIIHUHT DdeKTHB KuiiMaTH
S3unaiu.

Tepmosaextpuk acGobaapuunr anusauru 1,5 — 25 cundaapra moc
KeJ1a/1u.

Tepyoanextpuk acSobaap ioKopu Ba iokcak vyactotanw (10 — 50
Mey raya) ysrapyBuall TOK SalKHpJapHia HULIATHIaAH.

0) Saexmposaenum amnepsempaap 6a oAbmMMemMpaap

DICKTPOMATHUT YJIuall MeXaln3MHHHHT KYPCATHLIH FAlTaKIard TOK-
KUHE KuiiMaTira Gopvini; 1y caGaOan acOODHMHT MIKAJacHra aa ury
TOKHHHT KHIIMATH €3uMaan. DICKTPOMATHUT — aMnepMeTPHHHT  FasTari
Ky3raamac OPArasiaary yuyll YHUIr oripiantn niganmn tydaian o3a-
ra KeJaJuraH XaTtolukka Tabeup kypearmaiiye Hly cadadam  yuunre
FAJTaruHl HMCTaArad KecHM/Aard CHmJIAH, JeMak, ucranrail HOMHHA
TOoKKa Myvkaanad Tafiépaamwn  mvmgnd.  [Huwrtnapra  ypuatwanajguran
amnmepMeTpaap OnsHuur saBojnapumusia 300 amnepraua HOMMHAI TOK-
K4 My/Kaanad rtaiiépnavanu.

DAeKTPOMATHAT BoJbLTMETp Wy HomiH 20 — 30 Ma HOMHHA/ TOKKA
MyJpKaMIanrad yaualm mexanusmu Xamja y OuaaH keTva-keT yJaHra
ManranMian fcanrad kymmNya Kapuaukias noopat (7-10- pacw).

Kyuumya Kapumauk akTtie OyaMO, yauall MeXaHW3MH FaJATarHHUHE
peakTHB KapUlIHrHiaH »Kyjda xam katra, wy cadadjn BOJLTMETPHHHT
YMYMHIT KapuimiHry Jesipad aKTtiB Ba TOKHMHE TYPH  XaMm/la uvacTora-
cura pesdpiau OOFMK 3Mac.

BosibTMeTpHUHT Kapluanury joumuit G6iaca, Xapakaryqan  KHCMHWHT
Ovpuinll Oypuary Qakat FanTakiard TOKKarkHa smMac, yHra [porop-
1HoHa 1 Oyaral BOJILTMETP KHCKHUIApHAATH KyunaHumira Xam  Oor.amy
Oynan. Ana my Kyulauuumuer kuitvath acOOOHMHr WIKajlacHra é3u-
Jajn.

DNeKTPOMATHUT aMIEPMETD Ba BOJALTMETPIAP TEXHHK uacToTajqu §3-
rapyBuan TOK KVpUAMaJapuia LIYHTIapra ypuaTHIaARral aHHK/JIHK CHi-
¢u 1,5 —2,5 6Varan acoobiap cudarija kenr Kyaianuiaan. Canoartu-
MH3 TexHuK acCGolaap Owsan Oup Katopia ysrapysuan Ba  {3rapmac
TOKJAp YuyH M{JDKaAmanrad amuk/auk cundu 0,5 ra tedr Oyarad Kyu-
Ma aMiepMeTpaap Xamaa BoJIbTMETPJAAD XM HULIad  uMKapaii.

e) Jaekmpodunamur 8a Peppoduramur amnepmempaap 6a
goabtnaenpaap

DueKTPOJHHAMHK aMIepMeTp VIIa HOMIM BA FaJNTaKJapH
YHHHE HOMMHA/J TOKHra Kapad KeTMma-KeT CKu mapasjies y/ianras, mka-
Jlacura amriepMeTp OpKaJM YTYBUM TOKHMHP KMilMarjapura Moc japa-
wajap ésusran MexaHuampaH uoopart.

154



XapagaTuaH FasiTak HuIKaquul Tydaitan Xocun Oysiaiuran XaToauk-
HH Kamadrupuin makcaanga 100 sa paw  opruk  OyJmarad HOMUHAJ
TOKKa MY/DKaJl/aHral KHUMK KEeCHM/IM CHM/la’l eHrmJ1 KHauO sicanajiu.
Kjumac ranrak sca nomuba/ TOKHHHr KuilMathra xapal, Xap XHa1 Ke-

mA
@

7-15- pacu, Dackrpo- 7-16- pacM. DaeKTPOIHHAMHK

JHUAMHK MILAHAMITCp- AMUIEPMETPHIHT CXEMAacH.

METPHNE CXOMACH,

CHMJIH CHM/IaH sicajajH. YHHHT HOMHHAJI TOKH 5 @ Ba yHAAH Xam
kaTtapo Oymumy mMymxud. UyHHHC yuyn Muasmamnepmerprapia ran-
TakJap Kerma-geT (7-15- pacwm), amnepmerpaapia sca napaasen (7-16-
pacMm) yJaHaau.

Fanraknap germa-ker yjanranja yjaapiard Toknap TeHr Ba  (asa
Oyitnua Oup xmi, jemak, acbod XapakaTuaH KHCMMHHHT Oypuauin Oyp-
Yyard TOKHMHT KBajJpaTura nponopuxonasn Oynagu:

o= kylyl, cos W = k[ (7-8):

AMNepMeTpHUHT FaJTak/Japi napaiien y/jldHea Ba  TAPMOKJAPHHHT
KapIMINKaapu Vsrapmac Oyuca, ragarakiapiaru [, Ba /, TOKJapHHHT
Xap Gupu yauanaértraH / TOKKa nponopiuuonan OVaaan. Yuiau  Taw-
Kapu, arap TapMOKJApHHHT aKTHB Ba peakus Kapwniugiapd [, Ba
I, toxnapuunr dasanapy oup xua (= 0) Oysauran Kuiamo TaHgal
onunran Oysca y XoJjla XVAAM aBBaJATH XOJJIaTHAEK amiepMeTp  Xa-
paxatuan KHCMHHHHT Oypujnin Oypuary yiyavaéTraH TOKHMHT KBal(pa-
THI'a nponopuunoHan Gyaiu:

o = kylily cos ¢ = 2

DneKTPOoAUHAMHK BOJLTMeTpJap Vila HOMIH Ba raj-
taksapn 20 — 50 sa HOMMHAJ TOKKA UMJAAfIMran KduK KCCHMIM CHM-
JaH ypajran Ba ysapo Xamja KymnMua  Kapumiank  OWiaH KeTMa-KeT:
(7-17- pacm) yaauran yauanl  Mexanus-

MH/laH Hocpar,

Kiumnma  gapusiig gy IainimHsg v
Ja1uam uerapacuny KeHraiiTHpuil Ba tem-
NepaTypaHHHr, TOK TVPHHHHI Ba 4acTo- n

TaHuHr ac000 KYpcaTHIIMra TALCHPHHH
KaMa#THPHLL yuyH KYiunajiu.

3CKTPOAHHAMUK amiepayeTpaap Ou- 7-17- pacM. DACKTPONIHAMHK
JIaH BOJILTMETpJIap HamyHasuii Ba Jado- BOIBTMETPHHUT CXeMacH.



patophn acdofnapn {aunknuk cudn 0,1 —0,5) cuparuma cramnapt
Ba 1050papOK, (2000 ¢y ra wajap) uacToTasy YsrapyBdad TOK 33HuupH-
ra mymkannad acanagd.

3neKTpoaHHAMHK acGODAAPHHHT CE3THPAUTH XK YAA HOKOPH 6}"41146 {3~
rapMac xXaMpa ¥3vapyBYaH TOK 3aHMCHDJIApH YUYYH XaM sipall  €epaf.
¥Yaap opTHKua Harpyskanapra Ba TaLNKH MAarHHT Maﬂ,elomapummr Tabe
CHpHI2 KYla Ce3rHpaMpAaap.

GeppoarHaMHK aMBepMeTpnap Ba BoALTMeTpAap-
HUHAT HUKH CXCMACH aaekTpoikvamuy acOoOMapHnkuiad dapy K-
MaiaM. Yaap acocad ¥3rapyBuaH TOK 3aHmHpAapuia yau é3ap actod-
aap cudatira unaTiain. deppoansamik  acCobNapREET  aBRKAMTH
wKepH amac (aunaik cin 1.5 — 2.5), ynapHuur ainauTHPYBUH MO-
MEHTH KaTra, TYSHANINL MYCTaXKaM Ba HLIOH YAHAHP, Y aAap Aespid
TalUKH MACHMT  MRAAGUMHIUT 14LCHPHSH ¢ e3malizk, -

7-5. KYBBATHM YAUALL

FarapMac TOK 3AHKHPUHMET £ KYBSATHIN AMBCPMCTp BA BOABTMETP
. €paamupa [ Tok Ousar U KyunaBHIDHM yayawl Ouian aWmkaaul Mym-
KHH, 4yHRH

P=UI

» YarapMac TOK 3aHMHPHHHHT KYBEATHHH B.UGKT]JOJIHHaMHK BATTMETP ~
éplavMuia Kynalh Ba aHMKpOK VJiuall MYMKWH.

DnexTpoAHHAMUK BaTTMeTp {ila HOMIAM §/Iuall MEXAHUSMH. °
Aax TaLikHA Tonrad (7-3- § HHHT ¢ NyHKTH). BaTTMeTpupnr kjumac rad- .
Tark (7-18- pacM) Ke TMa-KeT éKH TOK FanTarl Ael 1OpHTHNAIH Ba
VCTeLMOJIUHTA KeTMa-KeT yaauajd. XapakaTuan ranTak Onjan KyLINM-
Y3 KaplUWIMK f, TapajJienl 2aHXHp €KH BATTMETPHHHI KYyWrIaHHll 3ad-
KUDHHH XocuN Kunaau. By samkup KyBBATH y/Auavaérrad HCTEBMON-
yHra napajuies ymaHaan.

VarapMac TOK 3aDKHPHTA YNAHraH SACKTPOLHHAMEK /YAl Mexa- |
HH3MH XapakaTuail KHCMHHMHT Oyphanul Gypyard KeTMa-KeT FaaTakia- |
ra [ Tok Ounan kyunanull ragvarupard . [, TOKHMHT K§nafirmacura -

U
nponopuuonar; (7-1) 63.r1rauuuru catabau
o= iyl

K imuMua KapLiHIHK KYUNaHHIL SAHMCHPHITHAT  KapLIEATHIH yarap-
Mail KOMHIIMHM TabMHHAAHAHM, BIYHKUHT yuyH XaMm hapasaed 3aﬂzxﬂpna-
TH TOK Ky4IaHHWIra nponopunonaﬂ (I, = Ujry) nemak,

o=kl =kl 7 = bylU = kyP. (7-9)
u

Wynaak KHAKO, XapaKaTuaH KHCMHHHT OypHnull Gypuary KuBMaTh - -
PATTNETPHURT 11KANACHTa 3HAAfNraH KypBaTra NpONOPUKOHAM 3KaH.
SsrapyBuai ToK 3aHMKHPHAATH

P=Ul cos ¢
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@KTHB KYBBATHH {/1yalll yuyH 5/eKTPOJHHAMHK Ba (eppOAHHAMHMK BaTT-
MerpJiap HIJIaTHJAAH.

by xonma yavam mexanusMH Xapakarual KMCMHMMHE OypuJjuiOyp-
yaru (7-5);

o = kI, cos .

5
T T

7-18 pacM. DReKTPOAHHAMHK BATTMETPHMUF Tyauusiud (a) va yJatn
cxeMmacH (6).

BattveTp napaijie 3aHACMPHHMHI KapUIMJIMTH V3rapMac Ba  JespJi
peaktns Ofumaca, ynparn 1ok ([, = Ufr,) KyuJaHuuira nponopuuosan
6ymaan Ba y Ounan asa Oyitnua moc 6ynanu (7-19- pacm). [Hyuzaii
KHau0  FasiTagkJard TOKJAp OpacH/ari CHJKHIN Oypuard | BaTTMeTp
KeTMa-KeT Fajtarujard Kywiauuit U Ounan [ TOK opacHaari CH/IKHLI
Oypuarura Temr,

XapakaTuas KHCMHHHT Gypusuur Gypuari

a =kl cos P =kl (i cos ¢ =
= kylUcos @ = PV, (7-10) LN

SIBHH Y AKTHB KVBBATrA nporopuyionan 6ynmaim. Iy

BarrMeTp KeTMa-KeT uVJIFAMHHHHT TOK MaHOaujan
geJaguran CHMra ViaHajural KHCKHYH reHepaTop
KHCK H"ll!I, napajiedt Sa‘I{FKHpHHHI‘. BATTMETP 'TOI( 7ol pacyts Biness
FaqITarnra  yaanrai CuMm  Omvian yJlanapuran KHCKHYH  pooqgyasyix parr-
XaMm redepatop kuckuun  aed artanajau. [eHepaToOpHHHT  merpuisr  Bek-
KHCKHUJAPH cXemalap pa acOobmap/a waaysua (¥) Gu-  TOp Anarpammac.
Jad  Oesruaanai.

Cxema HuFa@Tranjia BarT™MeTp KHCKHUJIADHHUHT  OeJTHjapura  axa-
MHAT OepMOK Kepak, UYHKI BATTMCTPHUHD OHPOpTa FAATarH KUCKHYJapH-
HHHI VPHUHH aaMalTepuO kyiicaK, TOKHHHr HYHaJIRIOHHE {3rapTHpa-
‘M2 €ku Oy ranTakAard  TOKHMUI  (DA3ACHHM SIDHM JaBpra YarapTupa-
MH3, HaTHKajJa XapakaTuaH KHCM TCCKapH TOMOHIa kapad KoJau.

Toxn 5 amnepian Ba xkyunauuiun 220 BosbTAan Katra Oyaran Va-
rapyBuaH TOK 3aiKMpPJapuiard KyBBaT ojaTid, yJauoB Tpancqopmatop-
JIApH OpKaJiH yJaHajuran paTTmeTpjap €phamuja yauanauu (9-10- §).
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Yu (asann TOK TVPT CHMJIM 3aHKHPHHHHT
P=Py+P,+ P .=1U, cos g, + [ U, cos @, -}
+ I.U, cos @, (7-11)
aKTHB KYBBaTH yura BaTTMetp €paammuja Vadanwaau. bynjaa  yaapuuer
Xxap Oupu anoxuia (asaHuHr KYBBaTHHH Yuuaiianran kuau0d ynaHagu

(7-20- pacM). BatT™eTpaiap KypcaTraH KVBBAaTJAPHHHT HHFHEIHCH KH-
JAupHaaérran KyssaTHu Oepajnp.

A @ ‘[;:'*E’;" o
f — D) .

(o .{ET[_‘:_\'}‘-‘

0o _T § $ &

A

-20- pacm. ¥Yu dasan YPT CHMIR 3albii-

7-20- pacm. Yu thasann TOK TYPT CHMIM 3aliKil

PHEHHP KVBBATHHH Yiuam yuyn BaTTMETPiapHi
yJam cXemacH.

Yura saeMenTJaH BaTTMeTpJaapiAan dofjganadrad Ky-
Jaitpok. Dy patTveTp KypeaTyBud cTpenxanu OMTTAa VKKAa VpHaTHIraH
yyTa Kyumac Ba yuTa KY3ranyBuan ranrakiad uGopar oyaanu. Ac6ob-
HHHT HIkajacura yd ¢aszand s3aHKup KYBBAaTHHHHT  KHAMATH é3n.nam—r
Yu hasanu yu cunam 3amxupuuur dasanapuaaru narpyaxanap Onp Xua
6i.ca, oHTTa thasauuHr KyBBaTiHH Yauad, yun yura xynaitupab yu
(basd.fm SAHJKUPHHHT KVBBATHHM  TOMMII MyMKui, 7-21- pacmaa HOJB
HYKTACHHH TOMHII MYMKHH OV/IraH XoJ VuUyH ABHraTesb K YBBaTHHH
yauall makcajnja BaTTMETPHH yJaalll cXeMacH KVpcaTH/ra.

7-22- pacmia yuOypuak VCYJHAA YJaHraH JABHTaTe/HHHT KyBBATHHH
Youall yuyH BaTTMETPHH Viall cxemacH XypcaTuaras.

» ‘f
w3
=% =

]
®

7-22- pacm.  Yubyp-

i gk yeysmaa yJiaH-
7-21- pacn. Hoa nyKracH  ui- raiu  JBArateHUHT
RAPWATA ABHTATEIMHET KYB- KYBBATHHU  JHam
BaTHiH fumianl yuyin Kjanady- YuyH PATTMETPHK
JAIHral cxema. VAL cXeMacH,
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Harpysaxacu Oup xun xam, Xap X xam Oyauum MymkuH 6yurad
yu ¢dasannm yd CHMJN  3AHACHPHMHT KVBBaTH HKKH 3JeMEHTIH
BaTTMeTp épaamiia Yuavauaauw, VMKKH s7eMEHTAR  3ACKTPOAUHAMEK
éxy (heppoJMHAMHK BATTMETPJAA@ MKKHTA Ky3FajMac TOK FaJTard Ba
cTpenka Ouaan Onrra §iKa VpHATHAraH KYYJaHHIIHMHT MKKHTAa Xapa-
KaTtyan fanrtacn Oyaaun (7-23-a pacwm).

Yu hasamm saiuaipiiir oMl KYBBATH

P =Pt Pyt Po= izt gty + it (7-12)

Oyuna P,, P, P —asoxiia dasanapuuur onuit Kyssataapu. Heren-

MOAUUHHHET HOJL NYKTACH YuyH KyHuAarufp é3ull MyMKHH:
it iyt ig=0

Oyniat

—iy—i (7-13)

ic= A

{7-13) Tenrauknn KyssaT (opmyaacura kyiicax:

e

. i _ i o .
W= I_‘.—'.”.-’{ gty {;1”{: ’f{”‘r: £l o)+
g (pg—n) =it ot igbp= p+ pa (7-14)

daza KyuaannnApHIur aitnpyacy THHHA KY4JlaHullgra TeHr OyJras-
JUrd yuyn

1;(_1 —_ ”C " ”.4(: Bd ”‘B — .=

G BCT

Ulyspait kuaud, yu dasanm saHKHPHHHT KYBBaTHHH HKKHTa p, Ba
Pg KNI YBUNIAPHUHT fIHFHILCH cnqea"runa E3HIT MYMKHI 3Kail,

7-23- pacM. HIKKIE 24CMe0T 00 Bat (e vPRITEE TY3HAKUD cXeMact (a) #a  yuu
yu hazamnr TOK IAWENPHAATH KYBBATHR Youam yuyn yaau (6).

Mikn snementnn  BatTMetpuu (7-23- 6 pacm) 7-14 udonara  moc
pasiia yaailiuk. BUPHHUM SJeMEHTHHHE KeTMa-KeT uysaraMuni A cum-
ra kerma-ker (7, TOK), YHHHT napajien samiuupuHM 3ca A Ba B cim-
Jap opacura (#,. Ky4JaHull) yJnaiMH3, HKKHHYA SJIEMEHTHHHI KeTma-
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KeT uynramuiu B cumra Reta-xkem (i, TOK), YHWHL FNapannes 3adku-
PuHR 3ca B Ba C cumuap opacura (#,. Kyunanwu) ynalimus. By xon-
Ja BaTTMETPHUHT XapakaTiyad KWCMHra TAbCHP KypecaTysud OHHR  aii-
NauTUpYBUd MOMEHT yu a2aid 3aHKHMPHHUM OHNH KYBBATHTa RpOMOp-
nHonanfup. XapakaTuan KHCMHHHC YpTaua alnadTHPYBUH MOMEHTTA
nponopixokan 6yaran Gypuanm Gypuard y4 ($asani 3aHMHPHHHF ypTa-
ua €KK aKTuB KyBBaTHra npomopuwonan Oynagw, Oy Kyesat 7-14- ugo-
-ara MyeotHK KYyfHAArHYa E3W/KIIH MYMKHH: . '

P=1lU,. cos @, o+ Uz cosay ., (7-15)

6yeaa ¢, ,. I, Ba U, opacupars, ¢, .. 3ca [, Ba U,. opacugars
CHMKHII Oypuars, _ -

BaTTMeTp cxemacitiiH [iHFUIIGA KeTM3a-KeT FAATAKJApHHHT reHepa- =
TOp KHCKHUJApH TOK manGaniad KedaéTraH CHAMAapra yJaHawd, napan-
Jie 3AHKHPJADHHHI FesepaTop KHCKHMIAPH 3C3 MOC KYUJIAKHILAAPHHHE
HHREKCNapHIa OupnHuM Ypunga Tvpran xandaap (OUSHHHT xoa  Yuvs
A Ba B xaphaap) Ovaan Cearunadrad ciiMsapra viasutiig gepak. Ka-
paarag cxema HCTeLMOAUMJap yuOyp4ak ycyadja VMauran 3aHKHP
VuyH XaMm dpail GepaiH, U¥HKH Xap anhall yuOypyakHH aKTHE KYBBa-
TH WMyHIail Oyaran os1ys Ouaad aaMalITHPKLT MYMKHH.

BaTTMeTIMHI HKKHTA KeTma-KeT FAATArHHEH Y4 (asann 3amKupHUHr
A va B cuMmpapdraruua saac, Gadku, YHAHT HXTHEDHIT Tanaal oJHHMraH
cuMira ynaws mymkan. Bayrmetphuur xap Onp napaiien 3aHMHpHHUHD
TEHEPATOP KHCKHYM €¥3» SNCMEeHTHHUHT KETMA-KeT anTard YJaHrad Ju-
HUA CUMHIA YAaHWWH Kepak, [lapanien 3arpKupiapHHBr reHepatop
IMAC KHCKHUNADH BATTMETPHHHC KETMA-KET FanTard iyx, JUHHA  CHMH-
ra ynaiaau

VIKKH 9lemeHTAN BaTTeTp GY/IMaranna wokxopHaarnaek cxema Gyiinya
(7-23- 6 pacm) yaawran wkxuTa Onp (asank BaTTMETPAAH (HOHLATAHHLU
MVMKHH. Y4 (a3afn 3aHKHUPHHHT AKTUB KVBRATHHM TOMHIL Y4YH BaTTe
METPAAapHUHT KypcaTmilaapu anrebpank «Viuwaaiaw. Arap paTTMeTpaap-
JAan GupHRMHT CTpesKkacH TecKapH TOMOHWFa OFCa, ¥ Xonjga Wy  BaTT-
MeTp napa/ieNl  SaADKHPH  KHCKHYNAPHHHIF  YPHHHE - asiv@uITIpHI,
YHHHT KYpCaTHIIMHK 3ca Manfmil ae6 xucolblall Kepak.

7-6, BAEKTP JIHEPTUARM ¥NYALL

JNeKTp 3JHEPrHAHH JJUaml YUyH SJMeKTP SHeprua CuETUMKAAPH
niaaTAagd. Typan cucTemapars cu€Tyd/ap HWija yarapmac TOK 3aH-
KHPAApUAA SNEKTPOJHHAMHK CYETYHKJIADP Ba YIrapysuad
Xamia yu asail TOK 3aHIKHPAAPHAA 303 HHAYKUHOH CHETHHK-
A ap KYIpOK WILTATHAAIH. ' 3

DaekTp cuéTuwkaap HUFYBuH acGobnapaup. YaapHAHT ™ KYp-
caryBun  acGobnapfarR acecuil GapkH XapakaTuaH KHCMJApHHHC Gy-
puanwi  Gypuard [DyMMHAa Ouna verapasiaHMaraH/JMTHAaZHD. Bagr
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Y1 Gusan Gypusmiu Gypuaru opta Gopann, CUBTURKHIHT KV pCaTHIILIaPH
una and, Oyuja XapakaTuad KHCMHHHE X Hp aiJanmiuura

Huruna  Oopamy, Oyuja Xxapaka CUCMHHHT Xap Oy na

j,"nqarlaérraﬂ KaTTa/JIHKHINT MabJ/1yM I(_]-Il‘-Ji}\!aTK MOCT  KeJailu.

Bup dasaau upaykunon cuétynk (7-24- pacm) VkKa VpHaTHAraH
amoMHHHMIT Juck Ouwian nKkuta: KetMa-xkeT A Ba mapannen 5 ajexTpo-
MariuTian uoopar.

Herewmonuu onadtran [ Tox A smextpovaraut uydieavujan  YTHO,
I Toxka mponopiionan @, MarHiT oKuMiHE Vitrotaau. [lapaasien ssek-

7-24- pac. Muayiion

CHBTUHKIHHT TY3HHUTH

BA  3apkHpra  yaaw
CXEMACH,

TPOMArHAT YyJFaMHAArd TOK TapMOKHHHT {/ KyunaHulira npornopuyo-
Ha/ Oyaram @, MarduT OKHMHHH VHAFOTag. DBy Mareut OKHMIapH
auckka kupnd, ympa I, Ba [ yiopma Tokaap yitrotagu. bBynja
I, =®,=1pa [y=P;=U. Tox j, mar P, MaruutT okumu GHiaH
Ba [ TOKHHHr @; Mar#uT OKHMH OHJIaH ¥3ap0 TabCHpHAAH HCTEBMOJI-
UMHHHE KYBBATHA NpOrNopuioHan OVirad aljJaHTHpYBUM MOMEHT 103ara
KeJaajiu:

M = _JIU cos @ =k P. (7-16)

By moment cuértumk amcxnnn afinanmmra  wmakOyp staaum.  Jlnck
Joumuil TopmossioBur M MarunT MaiiioMmja aiiaHrasja JMCKAA YIop-
Ma TokJap mujaykuusianaan (3-20- pacm). By Tokaapuunr yua M mar-
HHT Maiiflond OHJaH y3apo TabCHpH HaTHXKAcHIA CYETUMK JIMCKHHHHD
afJIaHNIl TE3JHIH 72 ra NpPONopUHOHAN Oyaral  TOPMO3JOBYH  MOMEHT
103dara KeJaju, abHY
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© Jloumuii HArpysKara CUGTUMKHUHT ROMMHIl AfiIAHMIN Te3nurH Moc
Kesiau, UyHKH Oynjail IiapouTia aillaiTHPYBYM BAa TOPMO3JIOBYH MO=
MeHTJIap TeHr Oyaauu:

M = M,,
JeMax,
'!"le: 1’1’2.?1,
Oyuzan Kyfnjgarn Xocua Gynagu:
Ry

=g kn,
SILHA CUETUHKHHHT QfiAHAL TC3JMIH HCTCHLMOMMIIMIT KYBEATATA 1POs
nopuxoHan 6ygap sKad.
HMerebmonuununr Kyssatu P Gyaca, ¢ paktT wumja y capgaarad
SHeprus :
W = Pt = knt = IN. (7-18)

Ulynmait kuan6, capdaanran sueprist Cultung JHCKHUHT afiaaHiLL-
Jgapu count N ra npoNopLHOHAN 9KAall.
CuéTuynuk gouMuilcH aed arajiysui

b= (7-19)

KO3(MUUHEHTHHHT cON KHIIMATH CUCTUHK Jieiatnne Gip afiianuis num-
na TapMor/ia C&][!(IJJI:’!III‘EI[I AUCPrIs M JLopura Tenr,

Capdaanran sueprusti XHcoGuaum mexannsmu (7-25- pacm)
Kafig xuanG Oopaju; Oy MEXanusm culrung Yiura §PuaTHirad yepssaK-
Jut yaarma (G weerepus) B épaa-
MIA Xapakarra gearupniaan. Jlick-
HHHP XapakaTil én cupraapura 0 1ad
9 raua pakamJjap ésuiray 6emra po-
JUKKA  y3aTHauO Typmjajn. Ponwk-
aap A YKKa spKuH Knianpuant Kii-
unagu. bupunuu poank (7-25- pacmia
YHI  TOMOHra) LIecTepHsira TyTall-
ran 6yand, cuéTuMk AUCKH Xapakart-
JIGHTanga ysiyKkcus aiiannd Typaji.
Vur posux Gup aiiiaHrasja HKKHHUM

THK / / R
795 pacM. Xncobaam  examisym-  POTHKHH 1/10 xucMra afivianTHpajiy Ba

Himr cxemac, Xoxaso. Posmxnap aMOMHHHA TYCHK

Ounan ypab Kyfimiran 6ynuO, yHaaru
TEUL R Xap t’up pO.IIHKHHHF tarar GuTTajsan pakami KypunuG Typa-
an. Ana uy TYCHKAard TeIMKAAH VKHJTAH COH CYETUMK HOJIb  paKam-
M kypearran mMomentaan Gownad yTraH BakT Hmma Kaily, KHIMHran
PHCPIHAHINT MUIJIOPHIH Ky peaTa/ii.
DHpop Bawr AaBoMijla capgianran SHeprusiiy aHuKjam yuyH yi-
Wall OXMpja CUGTUMK KypcatraH paxaMpan Jacrial KypcaTrad pa-
KaMHH afiupu0 Taiamn Kepaxg.
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FOCT 6570-60 ra GuHoas akTHB SHEPTHA CUETYMKJADHHHHT aHMK:
guk cuugapn 1, 2 Ba 2,5 ra TeHr, pPeakTHB 3IHEpPrus CUETUMKNADHHKH
aca 2 Ba 3 ra TeHr.

Yu dasaiu TYPT CHMIU 3aHKUPIAPHAATH 3JEKTP SHEPLUAHH yIuail
YuUYH Y4 3JEMEHT/IH cutuMk Miiatuiaan. DBy cuétuuk Gup azanu
CUbTUMKAATHIA VXIUAIl 3MICKTPOMATHUT CHCTEMdJaH yuTacHHM {3 HuH-
ra onafu. by yura ssiekTpOMarHuT cucteMa OHTTa YKKA YpHATH/IraH yuTa
AMcKKa TabeHp kypearajiu. CuéTumk-
HUHP GUTTa XHcoGaaul MexanusMmH Gyaa-
au. Cu@TuMKHM 3auykupra  yJjair cxe-

MACH IIpHII]’.{IIHHFEI i()'|}£1 yu aNleMEeHTIIH
BATTMETPUM Yjain  cxemacuuuur (7-20-
pacm) Varuuacuinup,

Yu dazanm yu cumau 3amKupaapaa-
rH 3HeprHsud yaudll yu4yH HKKH 2je-
MEHT/IM MKKH IHCKAM EKH GUD IHCKJH
cuéruukaap ulnatuaand (7-26 -pacm).

MKKH 3/1eMeHTaIH CUSTUUKHY HMKKHTA
6np dhasanu cuétuukaap (KyQr cuétunx- (¢
sap) Ouian anMalTapuil MyMkHin Mk- ;'9“' pacm. HKKH suieMedT.n

AT P ] g WP JIMCKIH - CHETUHRHIHD Ty
K 3JIeMEeHTJ/IH ekH xl{}.ft)'i‘ UI(.,"I:[NI(.J]&}][IH JWMLE Ba 3AHKUPLa  yaai
}’u"lillll cxemacH |I|11|II1.|,!I]|1II’EI K}’[}a HKKH exXeMacH,
AJEMCHTNH Ii?l'I"I‘.'\r!E,"l'jllill yJiEam exeMmacu-
HUHr yarudacuaup (7-23-6 pacw.)

Yu ¢dasami TOKHHHT PEAKTHB IHEPrUsCH peakTHB CUETUHKIAP,
MacasaH, cxemacu 7-27-pacvpaa xkypeatuiran WP tumugard CuBTuMK-
Jap épaamujaa yugaHajau.

& [

7-27- pacm. MP Tunuaaryn peakrius
pHEPriaA CHETHHIHHHID  SaHKHPra

YA exeMacH. |

i

Cmaruus
g b

By cufrunk MKKHM 37eMeHT/H MHAYKUHOH cuéTunk 6y.mb, xerma-
KET JIEKTPOMarHHTIApHHUHD xap Oupuja WKKHTanan ypamu Gyoand.
By ypamnap ysakaapaa kaTranug Ba ¢hazacu Gyiiuua napasmen aiex-
TPOMATHUTIAPHUHT OKUMJApn Oujan OHprajukia peakTHB KVBBaTra
NPONOpUHOKa/ GYral ailaHTHPYBYH MOMEHT XOCWJI KHJYBYH MarHut
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OKHMH XOCHJ Kuaagu. XucoOjaul Mexanusmp GenocHTd PeakTHB 3HEp-
TUSIHU KAl Kuaamgm.

BEITTMET{J:lap Bd C‘-IéTl{l!I(JIaDHHHF TOK NaMJA K YUJauiiHyg S’r_m;am
E{;r?gag)apx yauam  TpaHcopMaTtopaapu  EpAaMiyiy  KenraiTHpuaagn

7-7. KAPLLUMNTUKITAPHMA YNUYALL

a) Kapwuauknu favaliduean Kjnpur

DNEKTP KAPUILIMK JIUOBH, sbHH KAPLIMJIMK CHPJIMCH HAMYHACH —
HaMyHaBHil KapuHJUK FanaTarugup. Mavayn cxema 6yim-
Ya TyTtawTHpuarall KapUIMIMK FaaTakjaapd  TYIVJAMH  Kap i HJHK
MarasuHu jed aranajii.

7-28- pacm., Puuarm  Gew 7 290 pacat. Kapuniniiap i
FANTAKIH  Kapuniugiap FAALL Ky OpHriL.
MArasiim.

Kapumank marasunnapy mrenceqnn éku puuaraun Gyiagm.
Bupuuyuaapuja rajataiap urrencesnap épraMuia, HKKHHUMIapuia  p-
yaryiM nepekJouaTesiap Epaamiia  yaud ékn yaanaau. 7-28- pacmza
Oelll FaTaKJIH pHUArIn KapiuiJig.ap MarasnpnHuar OHTTA «1exajascH-
HUHI cxemach Oepuarad, by marasun gHCKHUIap opacupard KapllHiig-
o 0 gan 9 on rava 1 om st Sociuuiap Oujan ysrapTHpHILra HMKOH
Gepau.

Kapuauknapiy $/uans yuye MILIaTHI4Jurad cxemacn 7-29-pacms
jJa Oepuural KYNPHK VuTa eJKajaH — Iy, I, Ba ry yuTa Kaplidiikiap
MarasMiiapuiad TY3U/Irag. YuaHaétra r, KapuiHAHK TYPTHHUM eJKa
Oysann. KynpukHuur Oup puaroHaaura TOK MauOad, MKKHHYH JHaros
HAJIMrd 3ca raJbBAHOMETp yiaHaju.

fy kHoONKa OGpK TypraH BakTja yd eJKanHHr KapIUMJIMraHH Y3rapd
THpuO, A Ba 5 NYHKTIAPHUHT MOTEHNHANNADHHH TeHrJIAITHPHLL MYM4
KuH, Oynu f, wHOnKanu OepKHTranja rajbBaHOMETP CTpeJKacu OFMai
rapJrHiaH naikam Mymin, By Xoaga Up, = Uy, Ba U,p= Ugy
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Kyunanuie éxu [,ry= lyr, Ba Lirp=f,r. By teursiknapRd XaaMma-xXag
Oyncax;

hry _ Loy
Ly Iy’
Oynaan
Iy HrE—‘-- (7-20)

Mananaétran gapuliting M yBOo3aHaTJjamral XKyIpHK YUyH
Tonuaran opyMyagan Xucodaasaii.

Arap KVMpUKHHHI CXeMacHJd yuTa eJKaHHHT KaplUInmikJiapin sa
MandaHunr Kyd. UETEREN ] _\/STBP‘HHC 0);’1{‘3 V BaKTia ranbpBaHoMeTpAarH
ToK axat r, Kapumankka  OOPJIHK oy.na;m by raJIpBatioMeTPHIHT
KAAAaCHra KHANPHAAETral KAPIIWIHKHUET €K KapUliuk 00K Oy.-
ray KaTTaJUKHHIC, Macajan, TeMlIepaTypaHuMr KHEMAaTHHH ¢3ullra
wMKoH Oepajii. AHa mynjail yauall K§npukjiapy MyBo3aHartJaul-
Maras kynpukaap jaeb ataiaju.

6) Kapuwwaukaapru asmepusemp 6a sofotiisenipiap épdamuda freaiu

KapuuiukHiuur — amnepuverp
Ounal BOJALTMETD Ky peaTuinura
acocan (7-30- pacm)  tomuaras @0 4

/ U

Fy = 7}
KHitMaTh, Kuidpiaaérran rx kap-
WHJAHKHUHE  XAKHKHE KuHMaTH- ‘o
JlaH  amMnepMeTpHHUHT KapuIH/1i-
rH Kajap xkarTa, yyHkH 7-30-
pacmjdrd  cxemald BOJBTMETP  7-30- pacu. Kapunuimkaapiut amnepyerp
x h'ﬁp]_l_[;i_.'nn{ 6;1,1'131-1 ag\-]nep;\]e'rp.. Bd BOALTMETP epjlasMijia j':mmm yuyn
ra TyFpH KeJIraH KyuJasHuLiap yaapuu 3{1I‘!?ICTIP:I'E‘}“_\-‘.';I-"]EU ?lx(j-u)acu (karta
HHFHHAMCHIA  Vadaiinn.  Arap KApIIHIRKAZP. YAyR):
Vauyanaétran Kapuujinik amuiep-
METPUHHT KAPLIIWIHTEIAH aHud-
ruHa kartra Oyjca, yJiuvall Xato-
JECH  jesipad katTa Oyamaiian.
AcOoG/apHUHT Ky peaTHILHra
(7-31- pacm) moc Iéje..rt_\-'Btm

“y

rx=7

KAPUIMIKHHIT  KHiMATH H3na- 7-31- pach. Kapunuiapin axinepyerp sa
HacTraf rx KAPUMIHKHHIT XAKH-  poponerp épramnna favaw YuyH yaapuu
KHH KHHMaTHAaH KHUYHKPOK G}-’- BAIDKHPra yJaul cxeMack (KHUHK Kapild-
JajH, UYHKH aMIepMerp ry Kap- JNKnap yuyH).

Wk OHMaH  BOJIBTMETpAAr

TOK/IdPHHHD HHFHHAHCHHN Yiyaitan. Arap ynuyaHaérran KapLIIMaAHK BOJILT-
METPHHHI KapUIMJIHIHAaH aHua Kuunk Oyvica, XarolMK Jesipad KaTTa
Oymaiin.
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8) Ommempaap

OuMmeTpnap Ba MeroMMerTpaap KAPUHIMRAADHH OeBOCHTA

Jauaul yayH unatuaaparai acdodaapaup.

, ¥Ynap UKKH rypyXra OyauHaiu: KypcaTHld Tox MauOaHHUAC Kyds
- nanpumra 6opapk OYAraH oMmeTpiap Ba KYpPCaTHILIM  TOK ManbanKHAE
T Kyunanilidra Soradg GyaMaran oMMeTpaaap.

Bupunun rypyX ommerp (7-32-pacm)
ry, KYWUMYA KapUIARHKAH MaCHHTO3JeKT-
piK  Yauall MexarH3smi OHJaH KeTMa-Ker

VAAHAJAHTAH VA4araéTrad rx KapilHJHKIaH
TAUIKHA  TOMMAR — KeTMa-KeT  cxeMaghp.
OmMmeTp. xymuHua Kypyy 2denMentiap Oa-

TapesicH Guaad TabMiHAAHATH.

£ KHOTKA y3mJArauja 3aHMHPAATH TOK

i
7-32- pacs. W¥peatinup TOxK- - ['=Ca= rxt-ry -y’ {7 21}
MANBAHNT KYYansmyra Gor-
HK Ofaran OMMETDIMIR  KeT- ()}; epaa ¢ Ba C—;gapaxa"rttau KHCMHHHD
Mil-KeT CXeMach. GYPUIMIL Gvpuard Ba YJUAHI MeXaHU3MH-

‘ HMHT' TOK OyfiMua NOMMMECHAKD.

(7-21) nopapan Kyinparn Keand ui-
KajH;

S 1
T T By

Ivuaaft KuanG, XapakaTuad KHCMHHHT
Oypuanur dypuarn Ciaan ynuanaétrad Kap-
= IWBANK opachiaard  Oup KuiimMaTam Ooknas
7-33- pacM,  K¥peamiul-  HUIIHK TOMHET y4VH, JeMax, LWKanarg oy
ATk . I}“"*g‘":}fl‘:ﬁ“‘ KAPLIHNMKHBHD KRAMAaTHHH E3MH] HMKOBHS«
%{:I'r':‘l‘"l‘:":)‘ﬁf“‘e‘;.pmfl'": s Tura sra Sy yayH ry -+ ry fouad 63-
padde) CReMact, ranga {//C HucOATHHHE AOIMHAJACHEHR Tab-
. MHRJIAMOK, 33apyp. .

‘Tox " manCauurar Kydaasuiny ysrapraupa xam UfC uucSatav ¥srap-
THpMail carhaul yuyH C KartanHkHu coznam Kepax, OyHra yawalil wme-
XaHH3MAHUHT THDKHIUHAArH MarkHT HHAYKUMSHH MAarHHT WYHTH
éphaMuiia Y3rapTHPHIL OWAaH SpumAafl. MariuT WYHTH BudTHH Oy-
pall  cpsaan KyTOnaphmur A’, S’ OowMoxAapura SKHHNAWITHPHAND
€KH yhapllad Y2OKAaWTHPHAHG TypuAafurax TeMHp TaxTauapup. o
C KarTajuKHH cosJall yuyH GaTapea OMAaH rx KApUIMNUK YJaHs
raHza % KHOMKA YAaHHO, OMMETPHHHT CTpenkacH IUKdnajard Houara
KeJIryHYa MArHUT LYHTHMHT BA3HATH $araprapud Sopunand. Cynrpa kromn-

Ka y3uaHu0 WKanafad VI49aHAETraH KaTTa HKHHAT KRIIMAaTH TOMHJALH.
7-33-pacMAa xynnd VI OMMETpHHHC fapainiesl cxemacd Gepuara,
By cxemara Ounoan VauaHaétraw rx KapUiMJHK YJmalll mexawnaMmHra
napanjien ynamagn. ry - r, goumui Oyamo, U/C uncbar §srapmaca,
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XapaKkaryad KMCMHHHI GypHanill Oypuari Yiuanaérran Kapurijinkka oup
IQPIHMEiT’IH UDFJIHK U)"lIILT.II‘I[-III HeooT IQHJII—[LL[ My'\‘.[Kll]I

Mxxkunun rypyX ommerpuuur Oup YiKKa ypHatHiral Kyl pamkadu
MarHHTO3JIEKTPHK Yagail mexauusmu Oynann (7-34- pacm). Pamkanapra
TOK 4KC MOMEHT XOCHJI KH/IMaijgural MOMEHTCH3 TacMmadanap épaammja
KeJiTHPHJIa1H.

Pavkanapaaru Tok/jap Gup-OMpura kapaMa-xapumt fiyHagrad 0V.auo,
yJap MarHuT MaiJOHJIADHHHHT TabCHPH HATi/KacHAa TYypJH TOMOHra

7-34- pacs. Jloro- ' 7-35- pacwm. Jlorometp om-
MeTPHIIr j".‘]‘{EILlI METPHINNIT CXEMACH.
MEXANHIMIL,

fiVeanran nKKHTa MOMEHT losara xesagu. Dy momedTiiapHuHr afiupmach
XapakaTuaH KHCMHH MOMEHT/ap Y3apo MyBo3aHat/iallaguran Oypuaxka
Ovpaxu. XapakaTyaH KHCMHHHT Oypuaull Oypuari —pamkajapiar
TOKJAPHUHT HHCOaTH Ouaan Gesaruianagy, sabuu

o= f{1L).

Bypusmit Ovpuarn TokmapruHr nucdatara Oorauy OYsrad youau
MeXaHusMmJapy JoromeTpJaap Aed aranaiu.

JloromeTp ovmMeTpuuHr OMTTAa napasiell TapMord (7-35- pacM) pam-
Ka Ba §uaHaéTrad ryx KApLIMJIHKAAH, HKKHHUH TAPMOFH 3Cd HKKEHUH
pavka Ouiad Kk¥mmMua r, KapumJukian nGopar. Tlapansen TapMoK-
Japiarn TOKJAap yJaapHuHr KapuunkJapira  Teckapid  nporlopiinoHan
TaKCHMIAHHIINNY  XHeoOra o/l, KyHuaari TenrimKey esuil MyMKHI:

A hy o
a=fi7)=FH%}

r¢ Yarapvac Gyuranmujan Gypuini Gypuara gagar \'Tl{alldt.‘Tl‘aI{ iKap-
WHIHKHAHT KHiIMaTHra OOFJIHK Ofnaau.

Oparna Oy ac0odja Tok Maubau Ba3u(paCHHH OMMETPHHHT FHIO(H-
ra Ypuatnaud, Kya Ouaad altnautupuiajguran MarHHUTO3JEKTPHK TeHe-
parop yTaiigu,
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2) Hsoaauusn rapuiusuzuna gadaut

KypHAMaHHUT H3ONALHMA KADIUMJMTH  OCOHTHHA V3rapi® gerHinm
MYMKNIH, WYHHHT YYYH YHH JaBpult paphitina $syal Typuil kepax.
DNEKTP KYPHAMBHHBEC TY3BAHL KoHIanapHra Sunoan ([19Y): %
a) épuTvil Ba KYY ¥3aTHUI JBHEAAAPRHUUC HIOMIUHS KAPILHJHTH
Kyyfanuu 1000 BOABLTrA TeHT meroMMmeTp €plamuia TCKUINpHJAmH,
0) #¥a  gyhAMhaaMran sur  Kpuuk
uzonsuks Kapuamura 0,5 Mos ra Tenr
et B) 3pVBYAH cakariuiap oyt kiiua-
E]G?_? ?:f rania WM30OJAIMT  KAPIIMINTH  KYIUHE
cakJardyaap opacupari yuacTKajia &Ku
=i O Samne SHT CYHITH caxnarHulan kefinH Hetan-
oW xilusras TAll CHM OWJAH ep OpacHAa, WIYHHHC-
7-36- pac.. CHMIUNC epri sine- ﬁi:(ljl H}I[l(:’ra.nrall HKKHTa CHM opackaa ya-
fatall HIOALUHA KapUitnrin I .
§A9am yuys cxema. Moy gywaadnmt  yaansaran Tap=-
MOKHHHT H3OJLIIN KAPIUIAKIH MEeT O M-
e MeTp épaaMuBa aHuknavagay. Haoaa-
LHAHE  yaualll  YYYH  KHCKHYJAPHUHT
/. }gf}pq:m Ounan Gearmfawray Ourta-
2 Pybunowus CH.TBEL[%PI[}HJMETI‘&H CHMFZ, METOMeTp-
prETe HUHT E Xap@u Onaan Oenrunanrad uKKuE-
T — UM KHCKWYH 9ca epra ynasaan (7-36-
yilmean ® pacm), MeroMMeTpEHHT Jactacuiid  Mo-
MUHAA  re3nMK  Ounad  allfanTHPHAHO,
7.37. pacw., Comnap opackmar Tmol::ﬂ?;[;;; TeKWEPUNAETIAH  KapIIHAUK
HACARUNA K& PUHARTAHH )’JI‘HILIJ -
YUYH CXeMa. MerommeTpunsr /T KHCKHUHHH HK-
KHHUK CHMTa yJad, HKKHHYH CHMHHHP
epra HucCaTal W3OASLHA KApWWnury anukaanamn. Hkxnta cum opa-
CHAATH M3OJANMA KAPUIMAHTHHA aHHKAALL VYYH YJIapra MErOMMeT)HHHT
HKKHTA Kuciuu yhavapy (7- 37- pacs). DiekTp MallliHaszapd Ba anna-
PATJAPHHHHT H30JALMS KAPLUNTHKJIAPH XaM XYAAM WyHpad iiya Ou-
NaH aHHKJAHAAH. \ _ )

7-8. DNEKTPMAC KATTANMKNAPHM 3AEKTP YCYNNAPKU BMAAH ¥NUALW

JnexTpMac KaTTAMMKAApHA 3JeKTp Yeyanapd Ouaad Yavaw — 6y
Ynuall TeXHHKACHHHHI KeHr, Te3 PHBOXIAHAETraH COXacHLHP.

Yunnr OyHpall Tes PUBOMAAHHLIM Y3IVKCH3, Macodafan Typub,
0KOPI aBIKJMK B2 10KOPH Ce3rHPINK OuNaH Yauall HMKOHWATAAPHRKAD
Gopard OnJIAH TYILYHTHpHALN.

Hetanran TeXnoNOLRK MPOLeCCra puost KaaminwH  dagat fnvam
TeXHHKACH DA aBTOMATHKA éplaMMiarHHa aManra OLUHPHAMLEE MYMEHWH.

K¥nruna xoanapaa snekTpMac KaTTaBHKJapni yuatl yUyH 9AeKTp-
Mac KarTasHK yura Goraux OYaraH 3JeKTp KATTa/HKXa alflaHTEpH/AANH
B2 YHH Yayaill OpKAH SNIeKTPMaC KATTa/HK AHHUKJaHagH.
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Vaualinuran MocnaManuHr SJeKTpPMAC KATTAMKHA S7EKTp Karra-
JIHMKKA ailJIaHTHpajuran sjevMedTd yavawm y3rapTruuwm ped ara-
Jiajm.

Arap anekTpmac Kartanuk r, L éxu C 3nexTp napamerpiapiaf
Owpopracura afliantupuica, Y XoJga ysrapTruy nmapamMeTpH K, arap
JeKTPMAC KATTANUK 3.10.K. ra ailnautupuaca, y Xojga y reHepa-
TOp VarapTuprud Jieiiuiaim.

[TapameTpHK Y3rapTupruudap umjall NPHHILIIVIAPHTA
Kapald Kyfuparu rpynnajiapra oyJ/mHauu:

1. Peoctar §sraprupruymaap. PeoCTaTHHHT KapIUuJIHTH
VHHHP XapakaTuan KONTAKTHra TabCHP KYPCATYBYUM 3JEKTpMac KatTa-
JUKKA GOFAMIINIHAAN CYIOKAHKHHHT X4KMH Ba CalanJJHCHEH, Aetal-
JapHUHT Kyunwiny yuvail Ba xoxasojap yuyH ¢ofiatanniajiu.

2. KouTakT Kapuiaukau §Faraprupruuiap. VYaap
KOHTAKT KApUIMJHTHHUHD  {UyanaTran kaTTalukka, Macanau, Gocumra,
Jeopyaunsra Ba XoKascsapra OOFJMKJHIHIA aCeC/JaHTan,

3. Cuman yaraprupruyuaap. Yaapuuur uig npyHiang CUMHE
Jgedopyvalusiaaragia YHHAC KapIUIHry $arapuinygra acocsanras.

4, Tepmorapwuanxan §Yaraprupruuasap. Heeuxanx
MYBO3aHaTH wapoHTiaa CHMHHHD TemMnepatypacn  xamjia I{Ié!pl.ill-i."!lﬂ'li
(arkar Tokka CorJmg Ofavacaad, atpodiary MyXMTHH OedrpiioBud Ka-
TOp (pusuK KarTasmkaapra OOFMKANTMIAH Temmepatypaiaphu, rasnap-
HUHT Xapaxat Tes/HIHHI, Trag/iapiuar TapkuOH Ba  OolIKAJapHu aHuk:
Jall yuyH oiizasanuiany,

5. DaexkTpoJaMTHK §3rapTuprunugap. DIAEKTPOJUT 3pHT-
MACHHHNT 9JeKTP KAPIIMJHIH YHHHT KOHUeHTpaluscHra kapad yarapu-
MMAAH 3VCKTPOJIRTIIAR SPUTMANADHHKMHT KOHUEHTPALMICKHE AHMKALra
Xamaa CYIOKJIMKJADHH Ba CYIOKJMKJapia spuilinran razjapum Mugio-
pull ananus Kuiauul yuyn Qoiijganatinaaim.

6. UnaykTus Yaraprupruunap. Yarapruprad Gupop Kuc-
MHHHHT VJHanacTran KaTTajuK Tabeupuia Varapiiid y3rapTHpPrHYHEHD
HHAyKTHBANCH  Cngian Gorymk OYsagu. Bysjan kywaape, OocHMHH,
YU3MKJIM CHIDKHIINE Yauaiiga ¢oiiganadniaim.

7. MarsuTtosgacTuk VaraprupruyJgap. YarapTupruy
deppoMaruuT ¥3ary MarinT KUPUTYBUAHIHTHHMHT, JleMay, VarapTuprud
HHAYKTHB  KapLUHJHIHHHET  XaM, Y3aKkKa Tabeup KypeaTyBuH MEeNaHHK
Kyunauuinaapra OOFJHK/IMIHAAH  MeXaHHK  KATTAJMKJIapHd  YJuauija
(oitnanannaain. i

8. Curuman V3araprupruujgap. YasrapTuprHUHHHT CHFEMHHI
Kyd, DOCHM, Un3HKJIN CIipRuLE Oy puan Oypuard, MojJa MHKJIODH, HaM-
JHK TabCHpud V3rapuuimjan N1y KaTTajJukjapH yauaiaa qoiiganani-
JajH.

9. POoTO3NeKTPUK V3rapTupruyaap, ¥YauanaéTran saeKTp-
Mac karramukia OCormmyg Oviran épyrdnk Ongan asugJjasagurad do-
TOTOK XOCHJ KHJIHIL CKH 4acTOTAJapHW yiyaHa@rran KaTTaJluKka OOF-
aug GYaran HMnyaLCaH GOTOTOK XOCHJ KMJHIL UH3HKJH  YJluaMJIapHH,
TeMMepaTypaHH, CYIOKJIHKHHHT Xamja rasii MyXuTHHHT agdodaurniu
Ba XMpaviHCHHH Voyalija KyJLIaHuIadu. |
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10. Monusaunou ysrapruprudanap. Honiosun TOKHEHP
Katop (axTopiapra OOFJMKJMIHAAH TasHH aHAJM3 KWJMLI Ba  VIHHP
SHUJIMTHHY @HHKJanl, OyloMJIdpHHHT TeOMeTPHK §/luaM/apd Ba XoKaso-
Japuy Oujuiga doijasiaHuiaim,

Fenepatopiau y3rapTHPruyJap HUVAW NPUHHUANKCA Ka-
pad Kyimzaru rpynnajapra OYJ/iHHALH: .

l. Maagyknuon yasrapTupruvynap. YayaHaétran siekTpmac
KATTAJIHKHH HHIVKLUHAJAHTaH 310K, Fa afJIaHTHPHILAAH —Te3JMKHH,
YH3HKJAN Ba Oypyak/M CHJKHMIIIADHY Viiyamyja Qoijanaduiang.,

2. TepMO3NeKTPHK y3rapTHpPruymap, Ysraprapruunap
3AHKHPHIA TEPMO 3.10.K. HHHF BY:Ky[Ara KeJHIIH Ba YHHHD TeMmepary-
para GOrJIMKJIMTHJAN TeMnepaTypanH yJdall yuyH ¢oilgananuiamni,

3. [lpesoaneKTpHK Y3rapTupruu aap. IleesosnexkTpux
adipest, sbHH 0aBL3N  KpHCTA/NIAPAA MEXAHHK Kyd TABCHPHAA 3.10.K.
HHHT BYMKVATa KeJHI XOJHCACHIAH Uy KyunapHH, GOCHMJIAPHH Ba
OylOMJIapHUHT TeOMeTPHK Yuramiapunn yauamja qoiijananuiany,

DiieKTpMac KaTTaJMKJApPHH 3JICKTDP yeydu OMJaH yuvaul yyyH HIL-
JIATHJIAJHIdH MOC/IaMa SHI COIA XOJja Y3rapTHpruuja, TyTalTHpyB-
Yy cHMJapAaH Ba lLIKanacura ojiatia YauaHajurad 3JeKTpMac KaTra-
JIKHHHE KuiiMataapu é3u0 KYinaajinran yoyam mexaHusmujan uoopat
Oymaan. Kynuuank xosnapia sca yodaiiiran MocJamanap Mypakkao-
pox Oyand, yaap: a) conMuiTHpuin acbobaapupan, 0) Toxk manGanapu-
Jlad, B) craOuausatopJapia, r) TYFpunarnuiapfa, ) Kyuyal#THprug-
Jlapjian Ba XokasoJsappiau ubopat Gynanu.

Bawan Onp sHr Kyn rtapKairan ysuaul yarapTHPrUuJapHHHHT M-
Nall NPHHUMIJIEaPH Ba COJAJIALITHPHITAH CXeMallapHHu KapaiMus.

a) Peocmamaun gzeapmupeunaap

Peocraraiu y3rapTiprat—xapakaTdan KOHTAKTH YJuanaétran snexTp-
Mac KaTTAJMK X HUHD Tabcupuaa Kyuu® iopajurad peocTtaTaup (7-38-
pacm). [lemak, peocTaTHHHT 7 KapIUMJIHIH X KaTTaJHKkka Oorauk OY-
Janu:

r=[(x)

r nu YowaG, X HM  TOIHII MyM-
KHH,

7-39-a Ba 6 pacmparyu cxemajap-
Jla peocTatyid y3rapTHpruy 6usan Oup
pamMKaiH  MarHHTO3JICKTPHK  yJiyall
Mexauuamaapu, 7-39-6 pacmpari cxe-
Majza 3ca JIOrOMETPHHHT MKKH paMKa-
JIM MeXdHHM3MH HUNIATHraH,

CylOKAHKHHHT CaTXH €KH XarMH-
Hi YJMail yuyyH peocTaTJsiH y3rapTHp-
ruyHu TatOMyg  atHl  7-40- pacmaa

No#

—

7-38- pacw, Peocratan yarapTHprii. KypcaTu/irat,
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7-30- pacw, Peocraran §arapTupruuiie ¥3 vunra oarat cxema.

Cy3rHuHHHT CYIOKJIHKHHHT CaTXH éKH
XaKkMH Ouiad GerHIanajurad  XoJatu
Varapran/la, JIOTOMETPHUHI FajTak/iapura
KeTMa-KeT yJaHuras r; Ba r, KapLiJHK-
Jgap Vsrapanu, Hamiwkana ranrakaapia-
TH TOKJApPHHHT HucOaTH Xamaa acooo-
HUHT K{peaTuitd Xam yarapaau. AcGoo-
HHHT LIKAJACH CYIOKJHMKHUHE  14aHacT-
ral XakMH GKM CATXHHH KypcaTyBuYH
pakamsiap Ounan Japaxiajadaji.

6) Koumarm xapiuiukiu

Yseapmupauiap
]9—15 foHa Kymup waitdagan (d=  7-40- pacy. Cary juarny cxe-
=00+ 1 ca) rTysmnran Ba yuJapura Macis,

Vauaul - samKppHra  yJat yuyH o 3Jek-

TPOAJIH JKe3 JICK/ap YpHATHIAraH VCTYHUYa ¢/oja KaTjaMu  épramuja
H30/1ALUAJIAaHraH HKKHTa @ Ba O BUHTJAp opacura (7-41- pacM) Kucu®
KyHuiran.

VeTyHUYaHHHT 37eKTP KapLIMJIUCH YHHHT KHCHJMII japaxkacura Gop-
JHK, uyHkd Oysja mwaidanap opacwjard YTHIU kaplldanry Varapanu,
[yuaait Kuau0, YCTYHUaHHHT 3J€KTP KAPIIMJIMIHHUHT Y3rapulinra Ka-
pad 6 BuHTra TabeHp KypearyBun P MexaHuk KydHH aHHKJAUL MyM-
KHH. .

Vauanaérray P kyu MKKuTa yCTYHUAara Tabcup STranja,. GHpH KYI-
poK, HKKHHYHCH 3Ca KaMpol Kucuaaju (7-42- pacm). Dysaa sca yaua
aHMKJIMTH aH4va OpTajiK. :

Yuaul KYNpHTHHHHT HKKMTA KYIUHH €JKACHra WKKHMTAa YCTyHuYa
yJakca, yuiuall HaTHMKacura TemilepaTypDaHMHT TabCHPHHHM Gaprapad k-
JHLI MYMKHH, YYHKH TemmepaTypa Ysrapranja HKKasJa YCTYHUaHUHT
Kapuuiaukaapy OMp XHJja ysrapagi Ba KYNPHKHMHT MyBO3aHaTH Cak-
JlaHu0 KoJaju.
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7-41- pacn,  Kmmp 7-42- pacm, Kinmp
waidaan yaraprip- waiiGann junipepets
Iy, W VarapTpri.,

6) Cumau yseapmupeussap

By Varaptupruusap yuiapm MEc 3JeKTpojJapra  KapllapjiaHral
muruuka (d = 0,02 --0,04 av) cumpan  scaaagn. (7-43- pacm). Cum
w2 0,1—10  ea ra Tewr 63aran WKKHTA 101KA KOro3 sinpoluanap
Opachra vaxcyc equm €piammpia MaxKamTanaiu.

Yaraprupruy TEKIIHPUIAETran jleTajs KM MOCJaManuyur CHpTHra
ENUIITHPHIAAH  Ba  y  JeTajuuur  fedopmanmacuin  kabysa  KHJalu,
Marepnaanunr {inasaapi, CoNHINTUPMA KapLIHIUrA
yaraprauja, yaraprupriinnr Kapimmnanry Xam yara-
papu. Kapumuknuur nueonit yarapumura kapad, je-
Talb E€KH MocJamala Byxylra KeJaran MeXdHHK
Ky4JanHuniapin anuK1ail MyMKHH,

Cuman  VarapTupruyunap scaujga  KOHCTaHTaH,
HIXPOM CRE TEMHP XpoMeJi-a/ioNuHi KOTHIIMACH-

Arir - atra
7-43- pace. Craan Alfl ’
{orapruprouuiur KAPUIHJAHCHERID TeMTepaTypa Kos(uminenTH KHUMK
CXEMACH. Ba COJMINTHPMA KapIINJWICH KaTTa Gyarai cumJap
HUIIATHELH.
V3rapTHPrHYHNHT kaplwanry OHp Heya 103 OMra, KapuiH/HKHHHD
HucOuil y3rapuiin  sca NpcHeHTHHHT Ynjan Onp yayvHILIapHra TeMr.
Temnepatypanunr takchpuun Gaprapad KMJEII yuyH HKKHTA OHp
XU OHPH «HIOUM», HKKMHUMCH «UILNYM 3Mac» VarapTupruuiap MuiaTH-
sajn. By Varaptupruusap yiuamn KVOPUTHHHHT HKKHTa  KVIUHH eJIKa-
cura yaanagu, gy §sraprupruy  TeKIMpHIaETTan JAeTalHHHT CHPTH-
ra, WIIYM IMac VarapTuprud sca XYAAW TeKIINpHJaéTran jfetadb sicairad
MeTa/ra  EnHITHpHIaLH.
Cuman Varaptupruugap ¢akat Gup mapta Vauem yuyn sipafimm,
Bup cumjan Gup XM Kaj IWWIHKSH Ba Oup Xua TexHosorust GusaH

pau,  siniie o unetuit  cesrnpamry k=
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Tailépnanran Yaraptupruvaap HAPTHSICHHIHT  XapaKkTePHCTHKA/IapH log
raua anuk/IHKia Ba Onp  xXuJa oy.nami b/3raanprmr.ndpmmr Oy xycy-
CUATH Oepu/raH naprusra TerHlLIH YarapTHpruugapjan OuTTacu yuyH
TOMIIral XapakTepucTHKANH, KOJraHJaapH ydyH XaMm TaTOuK 3THII HM-
Kouunn Gepaii.

2) Tepmoxapuuauksap

DUeKTP TOKH cHMjan YTraH BaKTAa yHAAa MCCHKJHK aKpaind yu-
Kann. Dy uccugankuunr OHp KHCMH CHMHH KH3uTHIOrA capd O¥aaiw,
KOJITal KHCMI 5Ca KOUBEKIHS, HCCHK/IMK VTKA3MLI Ba HYpPJAaHuII {i{in
ouaan arpodarn MVXHTTa Taprasiaji.

YpHarthiran HCCHKANK MyBO3aNATHIA CHMHHHT TeMTepaTypach Ba
YHHUT KAPUIWIHCH caMjan yraértrad TOKHHHI KaTTaJMrura Xamjaa at-
potbaarn myxuTra wccHkimk OGepuimmm cabadnapura Ooraui Oymanm.
Bynaail cadadaapra: cuMuuar VoMaMJapH, YHUHT apMaTypaci Ba KOH-
(urypaiugacu, cHM Ba MyXHTHHHT TeMIepaTypaci, MyXHTHHHT Xapakar
TE3JIMTH, VHHHT TapKHuOH, SHUJHIH Ba OOLIKAJIAD KHPaLH.

Ki¥pcatwiran Oornanuiiapaait  cumuyHr Kapmmauri  6¥iinua  ras
MYXHTHHUHT TENMNEPATYPACHHM, TC3JIMMHHE, SHUJIMCHHE Ba TApKHOHHH
Vauauiaa  Qoitnananniain. Apa my Magcaggapra MyJIAEKadJaHran cuM
Yauam yarapTupriun 6¥amd, y TepMOKapmuARK AeO 10pHTHIAAN.

Tepvoxapumymniiapsay  qoiiananran  BaKTaa TepMOKapLUIIHKHHID
KarTaqurira  §UuanadTran 9JekTpMac KaTTAJMK 3HT  KYWIH  TabCup
Kypcaraguran, KOJAraH KaTTaldHK/Iap -4 akCuiuya, MYMKHH Kajap KaM
TABCHP KYpLaTajurad 1apout apathil Josun. CHMOnHr Tam cumiap
Guitan yaanagurad KNCKHUMapHHHHD HCCHK/IMK YTKA3WIT Ba 1ypJaiiii
HATHKACHA Tallkapura OepuJaguraH HMCCHIIMK MUKAOPHHT KaMafiTu-
pumra MuaTHAMI Kepag. CHMHHHT y3yHmrH ¥3 puamerpupan 500 Ba
yHAaH XaMm Kynpox wmapra optis  Oyuaran XO/MIapAa CHMBUNT TalIKH
cvaap Omlan  yjaanajaural KuCKHYJapn opsami OGepuJajirad HCCHK-
JIHMKHH 9LTHOOpra oMaca XaMm Oyaaan, Arap cuam TemmepaTypach OrJain
MyXUT Temnepatypack opacupara dapk 100°C gau oprtug 0y.maca,
Hypaanuul iy O6maan tawgapura Oepuddural MCCHKJMKHN XucoOra
oJivaca Oyiiajiu,

TepMOKAPIUIMIMKHIHT  Fa3  AHAJIM3ATOPHAA rasJap apaJauiMacHaary
MABJAYM TA3HHHE MUKIOPHHY aHHiGIalLia WIaTHIHIIHHE K pailiink,

Bup-oupn  Gunann XUMHABHA  peakipisira KMPHIIMARZUral NKKH XU
rasfan TAWKW TONrai apajallivaiiire IeeH iKY TKa3yBUaHIur YHHHAT
TAPKUOHJATH Tasjap HCCHKJNG VTRasyBuaiinkJapuaunr ypraua  apud-
MeTHK KuiiMaTura Teur ofjaiu, sinnu

Gyuna Ay, Ay, Ay— apanauivanuur Ba apanamiMa TALKWI STYBYHJIapH-
HHHT HCCHKJHK YTKasyBuan/HKJapi,

a Ba b— apanallvady TallKW/l 3TYBYM Tras/apluHI IpOLEHTJapAd
OJIMHTaH MHKIOpPJIapi.
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b =100 —a, sxanmurusy 3LTHOOPTA OJHO, KyfWAACH TEHTIAMAHH
€3HLIMMH3 MYMKHH:

_ Ma+h,(100 —a)

A= Sy
Oynjan 3ca
_ 1o0he—"
a I[}U}1 — o

Ay Ba A, JAPHHUHT HMCCHKJINK VTKA3yBUaHJIUTHHM OHJraH Xxojja apa-
JIAUWMAHMHT Ay MCCHKJHK YTKA3yBUAHJMTHHH ¥.14ad, apajaiiMaHHHD
TapkuOMarn rasjapaan OUTTACHHUHT TPOLEHTAapAa XHCOOJaHraH MHK-
JOPHHH aHnKJan MyMkun skan. Bysaa tepmoxapuuiugian [ = ~onst
TOK VyTramaa YHUHT TeMIepaTypacH, JAeMaK, YHHHI KapLINJMIH XaMm,
cdaxKar apasatliMaHiir Ay, HCCHKANK YTKA3yBUaHJAMrura OOpauy Oy /I,
SUBHH

r=[(hy) éxu r= [(a)
Oy Kepax.

Kapbonar aurujpupg rasmu yuyH HUWJaTHA4JHTAH
rasoanaJusaTopHUHTr (7-44-pacy) KYNPHKHUHT MKKHTA KVIIHH
e/IKacHra yJaHran MKkuta OHp XuJ ry Ba r, TepMOKapUIMJHKJapu OF-
Jagu. Dupnnun mmumen ra3z apanawmvacH OKHO yTajpurain gamepara

~ JKOMJIalIrad, MKKHHYM M4y Oyvvaranu
3ca X4BO TYJIMpHJTraH Kamepara KO-
jgawrtupuarad.  AcOoGnuHr 1ukanacura
CO, HUHI MHKJOPHHH KypcaTyBuu ja-
pamajap uuanrat,

Kapmuauk repmMoMeTpiapu-
da TepMOKApWW/NKIAD — TeMileparypa-
JAPHH YJuaun yuyH umiatuaagu.  Yaap
0JaT/a TemnepaTtypa Ko3(hdHIHeHTH KaT-
ta Oyusran cumaappan (500°C raga nua-
tiHaaan, 300°C raua Hukeagas, 150°C

: raua mucjau) sicanand, Cum miactmacea

7-44- pacy. CO, razu  yuyn EKH caoa acocra ypajaud  XuMmos Ko-

FASOHATHIATOP- Ourura KoilalTHpuaaan. By KoOMK-

HUHP Jiuamaapi OMJaH LIaKaH  TepMmo-

MeTPHHHI Basugacura xapad xap X1
oynanu.

TepMOMETPHHHT  KapLIMAHTH OJaTAa
50 éxu 100 omra tenr Oynanm.

VarapTupruy  KapLUHJIHIHHHHT MHK-
JopHra Kapad, YHHHT TeMrepaTypacH Ba
yHH ¥pal Typral MyXuTHHHT Temmepa-
TYPACH aHMKJ/IaHaH.

Viauawsap yayd KymuHYa MarHHTO-

7-45- pacm. Kapmmnng tepmoMer-
DI JIOTOMETPAN Kynpuriimur cxe- VICKTPHK  JIOTOMETDJIH MypocandTIALL =

MacH. MaraH KYyTIpHK cxemacHpaH (7-45- pacm)
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(b\oﬁ,na.r[anmann. Kynpuknuur yuta ry, ry, ry €ARANAPH MAHMARMHRAH |
geafrad Gyand, TYpTHHUNCH {rr) TepMOKAPIIHAKKAUP. JIOroMeTpHuHD .
MKKHTd  pamKacu (r,Il Ba f,,) KYOPUKHHHI AHArOHANra ynauraw 6Y-
MG YNApEAHT YMYMMA NYKT4CK #; KAPIIMAHK OPKaTu KYNPHKHHED &
yuu OGunaH TyTAITHPHATAH,

6 Ba 8 HyKTaJAPHHHI TIOTEHUKAMIADH TEHrMAWHO, KYNMpHK MYBO3a-
RaTAAIIranaa (ry=ry; 7y="rs; 7, = 1;,) JOTOMETp pamKajapyia TeHP
Ba Kapama-Kapui HyHanran Tokaap yTapu, Mysosanat Gyaunca, Jo-
roMeTp paMxanapujari toksap ¥Ysrapanu. Yaapuusr Afy, Ba Al opt-
THpMANapy Okp-OHpHra TEHT 3Mac Ba Hilopafiapu Kapama-kapium Oya-
rannary ¢adaday noroMeTp CTpedKacH Gypuaany, Bypmmm oyptlam

) - (R i,

Yana JTKasrud TepMOKAPLIMJAMKARPHAHT Kysaanwaumy 13- GoGna
KypuJras,

H

N Q) Jeexmposumur Yaeqpmupeaiiaap

QMEKTPONMTHUNT COMMUITAPMA SACKTP YTKA3YBYAHNUCH YHHHT KOH-
LeHTpanUscHTa COFNK OYATAHANCY YUYH KOHIEHTPAHAHA 3JeKTPONNT-
HHHT' KApUIMJHIHra Kapa() AHUKAW MyMKAH

DAeKTPOAUTHK YAuaul YarapTUPrKUH TEKUIRPUJAETTAH CYIOKJHK Ba
HKKHTA SJKTPOA TyTALUTHPWATaH mAuLipan udopar (7-46- pacu).

DREXTPOJMIHUHT  OAQMHA OJAHL YuyH
B5JeKTPOJNHTHHHT KAPWINANTH  ysrapysuaH
TOK €plamuja VJuanapy. Temmnepartypa-
HHHM TabCHpuHu Gaprapad KHJIWLT  YuyH
TeMnepaTypa KOMOGHCATOPH KyJJiauuna- -
an.  TepmokommencaTopiapiat — GuTTacH

_ 7-46- pacmpa Taceupnanran. ¥ spurmara Ty-
HIHPHJTAH BA rx KapLIMKEAH KeAran Tape.
MoK OHJaH KeTMa-KeT yMaurad Ba F; MaH-
TaHHH KApLWWIMKHH LWIYHTJAOBYK fi MIC HE- ~ 7_46_‘“‘)““_ DAEKTPOANTHK S'S.-
Kelb KAPIIMJAMKAAH WOOpaT, ry Ba Fix Kap- TapTIprymr cXemacH,
IHAKKAAD SACKTPOJIHTHHHT TeMIepPaTypacy
V3rapHIin HaTHKACHAA  YHWHT wapIMAuruwmar yarapuwmyu 1—29;
rava aMMIIHK OWsan  rx  KAPWHJHKHHAP  Y3rapHILR OpKajiH KOMNEH-
CaRMANanazdran Kiaud Tauaad oJHHTEH.

VuaHamuraw £, KapUIMJAMK cXeMa @, § HyKTaJapn OpPacHLarn r,, s
© KAPIUMAHK OpKaid TONWIAAH. r,, ; KAPHHKJHK 3CA OfaTAa eJKajapH-
HEHr OMDHr2 9JeXTPOJNMTHK Y3rapTHPruuHHHT @, O KMCKMUJApH YJaH-
raH MYBO3ZHATJAAWIMaraH yauaw Kynpurn épdamupa (7-7-a §) anuxaa-
Bagu., IKYopuk TOKHH ¥arapyBua TOK 3aHKHPHAAH  CTabWNH3ATOP
opraai odagd. KyNpuKHuHT YHKHLUIATA TYFpHJAIHYAH  MHAJKAMIEp-
MeTp ysanapu. By MUAJHAMDEPMETPJAAPKHNT INKAAACH INEKTPOJHT SPiT-
MACHHHET KOHU@HTDAUHKHSICHHH - Kypca'raﬂ,uraﬂ KMAUG papaxcasadapu,
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"Wﬁﬂaymnue {zeapmupeuiiap / o

WMunykTes yaraprupruu (7-47-a pacm) Oy AKOpH Vaganadtran P

MEXaHMK KaTTaluK: Kyu, OCOCHM, YHM3HKJIM CH/DKKHII TabCupH Aa- Xapa-

KaTNaHajuray SJeKTPOMAruuTAHp., $Kkopb BasuATHRUHT P3rapuiun §

XaBO THPHMILHHHHT, AeMaK 3AeKTPOMAriuT FANTACH HHIYKTHBIATHIMKE
BAa YHHH[ TyAa KAPLIHMJMTHHMHMC Yarapuunra cadad 6yJanu, abHU

= [(P).

7-47.a pacu. Hiuyxrna 7-47- & pacw. HinaykTie
FRAPTHRTHYRKIY CXeMa Aubdepernpat  Favap
CH. . THPrHYHHHD CXeMacH,

Iuddepennnan ysraprupraupa (7-47-6 pacu) sKopb CHIKHrania
OMp FANTAKHUHT WHAYKTUBJMTHHH OPTTIPCA, WKKHHUM FAJITAKEHHT HH-
AYKTHBAHCUHE  KaMafiTupajd, Oy 9C4 3rapTHPrHYHHHD CE3MHPJIHTHHH
oprripanu. MkuuTa rantak yagaws kynpurisnnr ke enkasapura
yAdHCa, TCMREpaTypa KOMNEHCAUHsACH XoawT Gyhani,

Tpancgopmatop THOHAATH HHAYKTHS ¥3-
raprhiprodunir (7-48- paca) SapiaMuad uyJ-
FaMy ogdextis  wufiMarn  pormmii  Oy.-
i;aH j’:srapynqau TOK GHJaH TabMHBEJAHAIH.
¥Ynyauaétrak P MexaHHk KaTTANKK TabLCH-
pula XaBo THpKuiln § 3aMuMUPHUET Mar-
HHT  WaPIIDJAHCH,  JeMaK, KUCKHYAapHra
BOJLTMET) YJAHMAH HKEWIAMSH  4yJrame

7-48- pacw, Mugykras ysraprup. HH KECHD §TYBUM MATUMT OKUMH XaMm  ¥3-

rewTpancgopmatoprunr  cxes  rapapd. Wynpafl kpapd, WKKHAAMUE  M#-
mMacy. JYKUpAJaHrad 3.10.K. Ba BOJBTMETPHHHT

KypcatTHumaapn  yAuanaérrad  KaTTanukka Oorauyk OyaaaM, ALK

Ey=Uy= f(P).

o) Curumau fa2apmupeudiap

CuryM  J3rapTUpruu  eMPMMM  §/UAHAETIaH  3MEKTPMAC KaTTa/MK
TAbCHPHAA Y3rapafMraH KonjeHcaTopiax woopar.

KoHJleHCaTOpHHHT CHFEMH 2JeKTPOMJAPHUHT 103KFA, YJAAPHUHT LIAK-
AMra, yJap opacuiary macodara, IIYHHHETACK, AWDNEKTPUKHHHT Y/uaM- -
JaDHTA BA YHUHT JRHSISKTDUK KHDUTYBUQHAHIHIA OoFIMK, 6YAaHAUrH
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yuyH Oy y3rapTupruunapiaH KHAMATH CHFHMIM Y3FapTHPIHYHHHP I0KO-

puza cava®b yTujran napaMerpJapuiaH Oupopracura TabCHp Kypcarta-

Juraf 3jieKTpmMac KarTaJukJapHy yagamga (oiiiaJanuin MyMKHH.
CHFHMIL MOHOMETpNAp Ba AMHAMOMETpJapfa YJauanaétran P Gocum

€kd F Kyy TabCHpHla KOHAGHCATODHHHP HKKHTa KONJamaJapi opa-

cujura xago THpkuimd & yarapapu (7-49-

pacm). -
Mxkuta xapakatcus snekTpon S Jap Y 3

opackian (7-50- pacM) TopTHO yTkaswaiagu- k- *
Iu-‘aH pesnna racma ! HUHP KAJHHIHTHHI ng
YIUAHIHIAH CHEUMIM YSTAPTHPIHUHHAL MU= o 4o o ey v,
JIall TPHALKANN TACMA KANHHIHCHHHNE XaBO  yerp ‘na  ansaMcveTprier
THPKHLIHHUNT, JeMaK, Y3rapTeprad  cHEeu- ALAL  OPHHLKE,
MHUMHT Yarapuliudra acocJsanrail,

JlounuHr, NOPOLIOKHUHE, TOJAHUHT, KaJABAHINE HAMJIHCHHH {JYai
YyuyH HULIATHIAAMTAH  Y3rapTHPruu UMJHHAP  KOHjeHCATOpAaH nbopar
(7-51- pacm). Muku 37eKTpod LHIMHIAPHK CTepiKenh LWAKNLA, Tallk -
CH 3Ca —CTaKaH Wakaua Oyaud, nukn OVILANK Mmabaym Gananaiukkas
Yya TeklNpuaalTraH matepnan Ounan Tyapupuiad. Texwupuiaérran

P

I

Lusnexmpun
Jﬁﬂ?f-‘ﬁ"fgﬂ'
7-50- pacm. Tacvananr KaanuairHng 7-51- pacu. Havaik-
Yadall yuyH HuLaTHaaiMran  Ce- HH Yaualinnras cH-
BUMIN {3PaTHPrUYANHT TY3HJIHII FHMJIH  Y3rapTupriy-
CXEMACH. HUHT TY3UJIHLIH,

MaTepuasjard HAMJMK — CYBHHHP JM3JIeKTPHK KHPUTYBUAHJNCH KATTa
(e = 80) Gyaranaury yuyH CHEHMHHU KECKHH OPTTHpHO 1o0opajii.

CHFHMIH V3rapTUPrHYIAPHUHE CHFHMH JKYAa KHUMK OYJ/ransiuru ca-
Gaban yJapHUUr CHFHMH IOKOpH EKH 10KCAK YacToTaja 3JeKTPOH Ky-
yaliTHpruuap épaamuja yuuanais.

8) Honaosuu fseapmupeutiap

Xapaxatnanaétrang TacMa €xu mysaT NpOKAaTHHUHP KANHH/HTHHH T{X-
TOBCH3 VJuaiijiratl pajMOAKTIB H30TOIJI HOHJOBUI y3rapTupruyJiap-
Zau OMpHHHHP cXemacu 7-52- pacmja KypcaThirat.

Maoren / HuHP paguoakTus Hypd 2 OyiOM TOMOHMJAH KUCMAH IOTH-
Jagu. Muankarop § ra TYIIraH 3SHEPrHst MUKAOPH OYIOMHHHD KasliH-
JHCH Xamjlda yuHHP MaTepuanura Oorsmk. Wpaukatop 8 kyuafitnpruy
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4 opkaaM yuuall MeXaHusMH 5 OuaaH Tyraurrupuarad 6Ysmo, y {iua-
HA€TraH KaTTaJMKHUHT KHHMaTJaapuHu KypcaTaid.

[a3 Gocumunu Vauaiauran acOoduudr waumum 2 na (7-53- pacwm).
H30TON | HMur HypJapd TabCHPHAA ras HoHaawiajgu. Mosnauuw unTeH-
CHBJANIT Ba U/ Kyynauuul TabCUPHAA 3aHMKHpAAH YTajuran TOK Fa3HHHT
Gocumura Gornuk Gyviafgd., Yoauaur mexa-
HHU3MH § KyuailTHpruu 4 opKajiu HOHJAHUII
TOKHra IpOHOpUHOHAN KyuJIaHHLI TYIUIYBYK
XocH) Oyaaguran Kapumiauk 8 ra TyTalls
THPHJITAH.

7-52- pacm. Tacsmaunir Ka- 7-53- pacs. Tas Hociii fananr yayn
JHHIHCHHH auain yuyi HUaTHaaauran actodne cxemMacH.
HULIATIIAAHT Al oI ¥3-

TapTHPIHYLNHE CXeMacH.

w) Hudyryuon tjzeapmupeutiap

HMujykuHon  TaxoMeTpia, fAbHU aifljaHHLl Te3JHrHHH  Viuafiiuran
acOofja, ysuaHa€TraH KaTTAJMK YHra npomopLuoHan Oy.iran 3. 10. K. ra
ailiantupuiaann. TaxomeTp (7-54- pacn)—saKopH Varapmac Maruut Kyro-
JapH opackja aisianajuras, AemMak, KuCKMWIapAarn KyuJapHin  sKop-
HHHT alJIaHuIl Te3J/IMrHra TpoIopiHoHan OYaran KHUKHHACHHA MariuTo-
9JeKTPHK TeHepaTopAmp. SIKOP Teanuru {uyaHaérTrad MAUIMHAHMHT YKH
Onnan Mexanuk OorjaHrad, Wy cababaum SKOPHHHT KHCKHUJApHTa YJaH-
rai BOJILTMETPHMHI KypcaTHIM YuuaHaéTraH ainaHull TesJurura Ipo-
nopuMonan oyaaiu.

Marunty aiinanaguran MHAyKUHOH TaxomeTp (7-55- pacm) 2 cTpess
Kaan YKKa Vpuataaran amomunufi guck 1 Xamaa tesmuri Viuasaérrai
MaUIMHAHHHD VKM OHJIaH MeXaHuk OOFJaHrad ysrapMac Maruutian HOos
par.

7-54- pacm, Mutyk- 7-55- pacMm. Alanysud Martur
1HO!, TaXOMETPHHHE Mal0HIH  TaXOMETPHUHT  Ty-
cxemac, SHIHLILA,
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Yarapmac marnut afinanransa auckaa 3. 10. K. OWJIaH yiopva TOK-
Jap MHAVKUMATaHaAM. Yiopma TOKJIapHUHr Y3rapMac MarHuT MajiaoHu
Ouaan y3apo TabCHPH HATHIKACHAA AIVIAHTHPYBUM MOMEMT 03ara KeJiuo,
JHCKHHM 3 NpY:KHHAHKHT MOMeHTH Omjal myBosaHaTaaulaguran Oypuag-
ka Oypapu. Aftnamiumuur xap Oup Tesqamnrura Xxapakatyan KHCMHHHE
MabJayMm Oypuunul Oypuard MOC KeJaH.

k) llwvesosaexmpur fzeapmupaudiap

Varaprupruusapia KyJasuaagurad  ne303IeKTPHK apderT 6atnau
KPUCTAITHK JIHICKTPHK/AD (KBApl) HUHTD CHPTHAA MEXaHMK KYyUJaHHII-
qaap éxi jedhopmallaIap TabcHpHaa 3JeKTP capainapuHuur nafijgo oy-
Juiniian néopart.

Vanuanaérran P OocuM yarapTHPriy KOpHyCHHHHT MemOpaHajaH Hoo-
par Oyviran rtarura (7-56- pacm) Tabcup KuaaaH. KpapuHudr ukkuTa
TIIaCTHHKACH yuTa MeTayy1 KaTJamJap
opacura o4O KHCHATaH. YCTKH KaTJa-
Mp Ouaan  KopnyC KOMKOrH opacujia
mrapua  Oyimd, v §auanaérran GocHM-
HUHT TEKHC TaKCHMIAHHILHHH  TAaBMHH-
Jai . S"[)Tu,rmrn KatyamMra — MaHdguy
3/IeKTpOJra Kopnyclal BTyaka éphaa-
MHA  H30/SIHAIAHTAH CHM  YJIaHTaH.

Mandmit snextpoa Ousan  Kopnyc
Opacuiaru [IOTEHLIH&J'L-‘T&}‘P Soapliﬂ P Go- 7-56- pacm. Bocumin Yauam yuyu
cuMra rpornopuuoHas 6yaud, Xyinu LY juuaaThiajiray  KEAPLME NHe3o-
GociM noTeHuHan1ap GapKu OHJaH aHHK- JNCKTPUK  F3rapTHpry.
JlaHagH.

BocnM onuuranian keiiun sapaasap {yKonud KeTajiu, [YHAHD yuyH
MaH(Hil SMCKTPO/ AXIIM H3OJALHANAHIAH OVAUILH JO3HM.

Mauduil 31€KTpojl KyyafiTHPruy CHPHHUM JIaMITACHHHMHT TYpHra yJaa-
Haan (13-11- §). KyuafTHpruuHuur uyMKHIDMra {/yail MeXaHM3MH yJja-
HajH.

Lj"]'ep.-sms.'aefcmpum yaeapmupaunaap

MaruurossiexTp yuuanmr MexaHusmu OHJIaH Tep-
MO3JEKTP  y3rapTHpruujan — repMonapajan (7-57-
pacm) TAUIKHJI TONTAH Ba TeMnepaTypanu §iyai yuyH
MyJpKajananran  actod TepMO3JeKTp THpoMeTp Aed
arajaju.

Tepmonapa MUIIYM  YUHHMHT  KH3HIIM  TEpMO
9, 10. K. Ba y/14all MEXanuaMu 3aH)KHPH/a TOK XOCHJ
wunagu. Temnepatypa Juali MexaHusMH xapakaTt- 7.57- pacw. T
yaH KHCMMHUHP OFHIUMra Kapa® adukJ/aHagd. Tep- aﬂeKTpI:mM;mpgﬂg?;,,
MONApaHHHT 3PKHH Y4/JapH IHPOMETP jJaparkasaH- HHIL CXEMaCcH.
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rai TeMmepaTypaii MYXHTAZ TYPHIIH YYYH YHHHT CHMJAPH  €Tapau
Aapaxaja  ysyn OyuiluK Kepak. Y Kajap 10KOpH Ojumvaran Temuepa-
Typajapui Yiualuja TepMonapa spREH  YWIAPH  TemMnepaTypacHHHHDP
TALCUPH K YA KaTTa OYaHIOH MyMKHH. Ana w1y tancuphn Oaprapad
KHHUL YUyl OJaTia SpKHi ytmdp ysrapmac TemmepaTypajiu TepMo-
cratra commd Kyimnaamm.

Tepmonapanap yuyd gyfnparuiap WULTATHAAA MHC — KOHCTaHTaH
(300°C raua), muc — xonesab (600°C raua), Temup — xoneqs (800°C
raya), xpomess— goneas (800°C raua), Xpomesas — amonens (1300°C
raua), naaTuHa — npatuioposuit (1600°C raua).

OKopHaarn KoTHMadapuuur Tapruoun Kyiiuaaruua: gonens 56,50,
Cu + 43,5 Ni; xpowmess 909% Ni -+ 109,Cr; amonmens 195 Si -2,
Al - 1704 Fe + 204 Mn - 789, Ni.

Mexannk WpKacTHAHNI BA rasjapHEHC TABCHPHAAH CaKJall y4yH
Tepnonapanap meafat, ninarian, unHHugan ¢ku Oourka MaTepuaiiaps
JlaH fcaaral XMMOf Hailjapura sKoiljatrpuiai.

7-9. NABOPATOPUA MULLUKW. M30ONALUMA KAPLUMIIMIMHW  YYHALL

Huiin  Gaxapumnan  appan 7-7- § narn @ pa 2 DyHKTJAPHUKT MasMyld Ghias
TaUHUHG wianr.

Mt naaumn

1. Vauaw acfotGnapura jloup acociii Texung MaBAyMOTJIaphu €3ub ommr.

2. Meromerpaan doiiatanni:

4) EpuTIMN KypHaMacH xap Kalich chmpuunr epra unchartan M3ousumMsl Kapuiuave
rivint (7-36- pacwm);

) cHmAap opacuaari H3gAAwNa Kapumanrnml youanr (7-37- pacm).

Viuaugian appad xamya  BUKSOUATCAL pa pyOIALHMKIAPUN  yaanr, uyFIanMa
AANTOUKASAPHA  IATPOIIAPH A 0aHG K¥inr,  Koaral  uerenvosiuapin  GyTyunaii
y3u0 Kyiuur.

3. TexmwnpHaaTran KypHAMANHAT B30JMIHACH SACKTPOYCTAUOBKA Ky PIAIMACH KOH-
Aanapumiiir Tanabnapura yxanod Gepulli-OepMaciTHHI aHHKIANT.

3. Merommerpian dofigasanné:

4) yu Gasadn acHnxpon ABHraTeInh cTaTopH xap oup dasackmuir kopnye (ep) ra
iedaTan H30HLACH KA,

6) Vuia apprateds crartopit xap GHp K (hazacy opacHAari H3onsuHA Kapiide
JMrHUE Yauaur.

5. Ipurateminr H30AALHA KAPUDWICH  HULIATHIL Kowjanapuunur  tanabhapera
wapod Gepui-0epMacIHrHEY AlHKJaNT.

7-10. TABOPATOPMS MWLM, MHAYKUMOH CHETUMKHM TEKLLUMPULL

Mo Gasgapuwian asgan 7-6- § wewr wasuyudl GHaan tamiad qdsuir,

Hm naann

1, ¥Vauaw acGolnapira NORP acOcHil TexXHUK MABAYMOTAApHN C3u0 onuur.

2. Cudrunxun TeKWHPHIL yuyll umiatuaaguran cxemaun (7-58- pacm) IiHFHG,
yHH paxOapHurisra Kypcartmmr.

3. Cuérunguunr KeTma-KeT uyJIFaMiiaH TOK JTvadTrania Ba yHHHr napassesn
SALMNKAPHTA HOMHHAJ Kywnapuur GepHuranad CuTY4HKHHUT AHCKacH afinanvacsiHrura,
A CUSTUNKAA cadT lopuul HYKJINrHra HIIOHY XOCHI KHIHHT.

4, a) 3aExPpAAry Kyuaanpil noMuHaa Oyarapga Cu@TUMKKA YHHET HOMHHAJ Has
rpystachinnr 109 ra Tenr narpyaxa Cepnd 160—150 CEKYHJ MYHJa JHCK HEwa MapTa
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TYAHK aflnamit ankgasmrng auninanr, BatTverp, asmmepuerp, BOTBTMETp BA COKYH-
ROMCTD KypcaTran guiiMataapun 7-3- kafnasra ésnnr,
G) Yw6y
Pt

N

dopuynanan doiinamanus, culrungine  xagirnit  mowvefiicrug, Avin ctéTnig  Gup
MapTd alizanvd qHgKyIia Kerran BAKT U BABKIP=a  capdnanrau Xagghit suep-
THERH ZHHKIAHT, :

[ o

‘i\z_o | ——

7-58- pacn. CuTUnKIN TCKIEPHI Yuyll VIR YAl cXemac.,
7-3- manmam

» I o ! ! | cos I ? I N ] [ ! £y [ kit I Haoxnap
K yzatuus-

nap am en & ook -

em| ¢ | a - cenl mm, ‘ %

aia aia

a) Ywby :

' byt

= - 1004,
7= k

dopuynanan oitarankl, OKOPAZATHIEK Harpyska OHHaH HIEASTTAN  CYUETQHKIHT
XZTONMTANK  TOMRAL, Oy A — CUBTUNKKHHT  HOMINAT AOIMHACH, ¥ CUETRLRNUND
urHTara Ewaran Syaajur .

5. 4- Gau@Ia ARTHITAL Kyaa’rnm xaMIa  XHcoGaanmiapny  cu@TulKInr  NOMHNLE
narpyswac 23; 50; 95 sa 100% ra tenr Ofaran xomaap yuyn Tawpopaair.

6. C’ralmaprra Guyoai anukaK cmdit 2.5 6§aran cudrunk yuyi 10kopiaarkies
Harpyakatapaa xataci — 259 aan opriy Ofamacaurn tanas arisamn. [y sanay-
MOTT3l Ac0can CUSTYHK §AMal XATOTHCN MYKTAH LAJAPIARL  cTaaaptha Kyibumran Ta-
2a6ra #asoG Oepui-GepmMacauriing anEanr, :

7-11. NRABOPATQOPKA WLLIK.
yl-l MAZANKN TOK 3AHMWPUAA KYBBATHM YN4all

Wwnn Saxapuinzan askaa 7-5- § nHor masayMil GHAGH TZBHIIHG MHKHEC,

Hur naann

I. AcGofaapra Aoup acocHit TeXIBNE MabAyMOTRAPHH 830 OJHHT.
2. Cxema finesd (7-59- pacu), ymi paxBapusrusra xypeatimr.
J. CxeMand 3amxucupra ¥Aar, GHp TERHC AKTHB HATDY3KA XOCHA KHRHID, CYITpar
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TOKJIAPUH, KYUJAHHILIAPHE BA HKKI  37JCMERTIH BATTMETp €piamnaa  ysmapapnran P
KVBBATHH (Gip r\yrﬁm PySIbHEKIAP  TYTAWTHPIATAH); aanuuplmnr Ouphl 91e-
MeHTH Yauaiiauran P gyesatan (OUp KyTOAM PYOGHABHHK 7 y3uarad) Ba BaTTMETPUHHD

HKKHHUH aeMenTd  Vauafiguran P" kyesatud  (Bup kyrdan  pyGunbuuk [ ysuarau)
7-4- ansanra @auur,

Xaxukatan
P=pP 4P =V3IU
SKAINTHIA RINONY XOCHT KUJAHHT Ba
P/P" Ba P/P".
BHCOATAAPHI  AHHKTAIT,

4. 3- Ganaarn §asaur pa xpcobiaapuin  warpyskammur  Gollka  KHiMaTapi yuyH
Takpop/anr.

7-59- pacu. ¥u dazann Tox sammupiiar
KYBBATUN Vagaun jadopatopia HUIHCa
JIOHP CXeMa.

5. Paspsapra GHp X1 apasaul (AKTiB — PeAKTHE) Harpyakanap yaaur sa 3- Gang-
fla Kypcarnaran KarTaaHiaapin 7-4- skajasajra éauur,

P=p s p”
AKAWTHIHTA HILIONY XOCHT KW/IMHP Ba P{yﬁlf}lanl.’lilpiﬂl aunganr:

el o
v 3

cos(p =

=1; P/P" ma P/P".

6. Peaxrus warpyakaun yarapTupus, 5- Ganuia kypeavivivuy  §auam sa xucod-
JAPHI TaKpopnaur.

Typas warpyasanapiars P/P” wucGataapuu  Oup-Oupnapst Ouxan, WYHHHTIEK,
Typa Harpyskaiapiari P/P”  wucGartnapHu  xaM Oip-6upnapH  GHIAH COMHLITHPHG,
Gy nmchaTnap AOuMiil 3MACHNLHTA HWOHY XOCHT KHadll mymkun. By sca sartverp
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6:TTa SACMEHTHHMAT KYpcaThmnra xapal, yu ()asaif Tox 3alkNpPHIATH KyBRaT XaKu-
Jia UKD IOPHTHL MyMKHU 9Mac, Jeran xydocara oinl wemsau. - ,

7. KypBatru yu asaiu Tok sammapiiarn narpyaxanap 6np xug Gyamaram xon
yuyH HKKH mapTa yuuanr, AcGoGaapuinr kypearimm 7-4- jkaapanra €anur.

7-4-anmaan

o ]o] |
« Ia|lg|lc|UaB|UBe U(:Ai.ﬂ P‘IP" EorVE | pp| pip* |cosa| o
VEHE
THUNAD i | Haax-
Ne Jnap
(48 a a a -] a aneigmigm am &in A e —_— Eﬁl’?d

7-12. NABOPATOPHUA WLLUK. TEPMOBNEKTP TIMPOMETPHU LOAPAMANALL
BA YHOAH TEMIMEPATYPAJIAPHU YNYALL YUYH ®OWAANAHALL

M Gascapmaan apeaa 7-8- § narw 4 sa 7-7- pars O nyngTaapuinr Massmynd
Guaan T2l dahne,

Hur nnanu

1. AcBobaapra jonp acociit TEXHHK MabaymMoraapun €3nd osnmr.

2. TepmoznexTp mipoMeTpuit Jlapamaiamn yuyn cxema (7-60- pacsm) inriG, ynm
paxfGapuilrisra KV pcaTHur.

Maox [Mupoverpun jlapaxanaly yuyH sTaqon kiand oaipran  Tepuonapa ba
TepMoMeTp Varapysuad TOK 3aUPRra yaanafuran rajarakimiie nyoar yaariard Ko-
BAKKA  (UVKYPHAra)  kOHMATHPHAAMLM.
Vaakna xoci Oyaazimran  yiopMa Tokjaap
)-'321!\'.[[!1 EHIAUPanI.
© 3. PyOuapaniim yial, Temoeparypa-
JApHUHT TYPUIH KiliMaTIapHaa TepMoMeTp
pa nupoveTp Y.ouawr acOGoGHHHEP  Kypca-
THILEApHHEN 7-3- JKajBajra €suur.

4. Oannran MabiymoTaapian goiiza-
nanub, papaxanam stpr uuanen n = [(0)
HHU UI3HHT.

5. Faataguuur Temmepartypacuin -
uaur yayn exema  (7-61- paem)  drng,

Y pax0apiirnara kypeariur. 7-60- pacnm. TepMOIJIEKTPHE nlipoMeTp-
M2 ox Tepwouapa viaras Ypamaapi np jlapakajatl yuyl satkupra yJaam
opacHiart THPKHILEA  ROLIAIITHPIAAN. cxeMacH

€. PyOuapwigin yaa6, G0 mimyr ja-
BoMila  acOoGapHiar  Xap 5 ainytia
kypearran KidiMataapuim 7-6- sanpaara éan6 Gepunr.

Buphiun wuivatin pyOianing yiaanrangan  keinmox ganvr. Oauiran mabaymor-
aapian oitaatauub KyHILardIapis amigiane:

1) TepaosaekTp nupoMetp Kypeatran wuiMaTaapra acocad, FaJATakKHHUNT  TYPJAs
MOMEHTIAPHIATH TeMnepaTypaaapniit; 2) raatak xapuiiHridsur  ysrapiikra xapat
BAKTHHIT XV/ULH UIY MOMEUTIAPH VUyH FajTAKHHHT TemepaTypacibu (1-21- dopmyna-
nau doiianani0) aHikaanr. =



0 Temnepatypajarn ry  gapmiauk ea smoc Op
amnepMeTp GiuaH BONLTMETPHUHr KypcaTuwjapura acocan r = U/ opuynagan To-

npda/ i,

TeMnepaTypalard ra KAPLIAHK

7-5- wanean

& Tepm

“C

n $au.mex,

Aapanianap

7. Omunran mavaymorsapian dofinasaimG, rajTag TeMNCpaTypacHUHUr BaxTra
Kapal ¥srapuul srpu un3HEHING YH3HIE:

0 =J (.

7-61- pacm. Fanrakuuur Temiiepatypaciin yuuaun yuyu
YHH 3aHKMPra yJjau CxeMacH.

8. Arap ranrakone iiga k¥iinaran  temneparypacn 90°C Ginca, ranraxian §7-
Fay TOK YUHUD HOMULAA TOKUAAN KaTTa EKH KHYORANFHUY Aungianr.

7-6- saapan

Kyaatnu- vl
nap Nu

Ueanrar
u ;
pe t | n | Mmiposerp k§pea- | FAITAKIHET Kapuiie Senatva
THUwMHTA GuHoaH AUTHER KADAO X
cobnanran
o l a I oM ‘mml - °C °c
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Cakkuzuuumu 606
Y3IrAPMAC TOY D3NEKTIP MAWMHANAPH

8-1. Y3raAPMAC TOK MAUWIMHANAPUHAHT BA3UMACHK

Mexanuk sueprisig 9JekTp Heprugcura aiialTHpull Ba, akcHHYA,
SJIEKTP SHEPrisiiy MexailliK sHeprusra adjanTHpHiura MyviKajjaHrad
KYPHAMANAD 9 K TP Mallinaaapy geitnnany, Mexanuk sueprusinu
SJIEKTP  SHEPrisira  allaiTHPyBUH  MallyHa reHepaTop JAelHjalH.
Arap MAlWnia  9NeKTP  SHEpriAil  MeXauuk SHeprusira  ailaHtupea,
QJAeKTp apnrarenin et araai.

Varapmac TOK 9JeKTp renepatopiapi sieKTPoJHa  KypHaManapuia,
yarapmac Tox ABurate/uiapira  sueprus Oepuiiljia, akKyMyJasTOpIapHi
sapsulaia MUaTHAAAY;  9JeKTp JABHrate/iapi sca karra ainaurti-
PHII MOMEHTH XOCHJ KHJMII Ba TE3JMHKHM KeHP uerapajapia pocTiall
Kepak Oynran xoitnapia — snexTp éplamuia TOPTHLI, IAXTa NOABEM-
HHKJIapH Ba MPOKAT CTAHJapia HUaThaai. YJaap apromaTikajga aii-
JIAHUII Te3 urHun yauam, Oepusirad CHCHAMIAPHH HMKPO ITHLI Ba CHI-
-HamaapHu YarapTupHiia HIaTHIALH,

8-2. Y3IrAPMAC TOK MALWMHATAPUHWHE TY3UAMLLIKA

Yarapmac xok mawmmanapuuunr wnganm 3-9, 3-10- § napga Gaén
KHJIMHral OpHHLumIapra acocsanrad. 8-1- pacmaa ukkn KyTtdam ysrap-
Mac TOK MAlJHHACHHMHT 3CKH3M Oepuarad, Maimna MEKH acOCHI KHCM-
naH: Kysraamac ctaumuua [ Ba aiauysun s koph 2 pan unoopar.
Crannpara K yT0 3 nap Mmaxkamaauran Ofmud, ynapaa yiiFoTul
yyaraMaapn 4 xoinamrad. YHroTHII UYJFAMHHHHT MarHHTJIOBYH
Kyuu uyarampau [, yiirotuur toku yrrammpa, 8-1-pacmpa kypcaruira-
HuleK, KytOnap, sIKOph CTAHHHA OPKaJM TyTawlaiurad @ MariuT OKHe
MHHH XOCHJ KHJIafH,

Maiuunanuar cranuHacu nyJaTiaa, KyTtoJapu nyar sapak/iap (JIMCT-
nap) pan fiurnaann (8-2- pacm), KytOmap KyTO yunapu jed ara-

8-1- pacy. MRkn KyToan §ae 8-2- pacm. Mawunaniur
rapMac ToK MaukHacH. KyTGH.
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JVBUH 5 YHKMKJAP OMJaH Tyrainanagd, KYTO yunapd VAFOTHII YyJ-
FAMMHIL Maxxamiauml Ba MarHHT HHAVKUMSICH B HM KYTOJ4p Ba AKOPh
OpacHlary XaBo OPA/IMFHAA KepakJMuya TAKCHMJAIl HMKOHHHM Oepaji.

Marmnasnsr skopu 8-3- pacmaa kypearuaran. SIKopb WiTaMmiiaHras
Ba BAJ 2 ra IpeccnaHran nyJjar AucKJapAaH HupwArad wwsueap / jag

8-3- pacm, Maunmia skopi.

a—vyAFaMens; O—uynrammi.

HGopat 6ysnd, viMHr cHptHaa 3 apuHKdamap Gop. Apukuasiapra
AKOPbL UyaraMu 4 HH XOCHJ KHJYBUH fIKOPb CHMJ/EpH ETKU3UJALM.
Apuruanapjars uyvJram Maxcyc nowajnap Ba GanjaxkJaap J épaa-
MHJda MaxkKamJ/iaHaJd Ba BaJiIra MaxkKamaaHrad Xxamja VHIad SJeKTPHK
HsoIAUMAIaHrad 6 KoaekTop Ouaan yekTpuk yaauaau. Koanek-
TOpP HAKOPHHHT aifJlaHysull uyJFAMHHH Ky3raamac 4yTka 6 Jap
(8-1- pacwm) éppamupa kyaranuac TalIKH TApMOK OHIAH INEKTPUK VALl
VUVH XU3MAT KHJafu. ByHAaH TallgapH, KOJIEKTOP SAKOpPh YYJEaMmu
CHMJIapijia y3rapyBuaH 3. 10. K. Xocma Oyumiunra Kapamacian (5-2- §),
u{Tkanapla KaTTaJurH Ba HyHajuion jgoumuit Gyuran 3. 10, K. (Mauwm-
HauuHr £ 9. 10, K.) Xocua GY/HUIMHE TABMUHJAAHIH,

n.?amu =
oo S ===t
Fanmy_— L — TR

8-4- pacy. KoiiaekTop KOHCTPYKILMACH,

[Iunusapuk Kodutiektop (8-4- pacm) maxcye BTyJKa 2 ra fiHeHaran
Ba yHra OGosartnap OuiaH MaXKamJaHraR TIOHACHMOH MHC IJIACTHHKA
I nappan wutopar. Ilnactuukanap Oup-OupujaH Ba Ba/ilaH MHKaHHT
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épnamuza wmsosiAuuaAsanran. Keilunrn BagKTiapia KHuMK MallMHaJgap
VUVH KOJIEKTOP [ILIACTHHKANAD MHKAHHT KHCTHpMaaap Oujan 5led-
JIHKAA I1acTMaccara Terdniin TepMHK Hiuos Omian npeccaad gyiinna-
aurag 6¥aan.  flkoph UVAFAMUHHED  AJ0XHI8  HYKTa1api  KoJJexkTop
NVIACTHHKAIAPHHHHE «XYposuay («ieTviiows) Aed artairan 3 UHKHKE-
pura xasmapiad kyinaan.

Maumnanunr  uytkanapu  (8-5- pacm) kimup €xu rpaduk  npusMma
I nap 6{aub, yaap oboiima 2 jMap—uf{TKa TYyTKHUJAApTa KHUpU-

B-5- pacm. UyTka Ba ujrKa 8-6- pacM. Kiung gyesatan ya-
T)-'Ti&lﬂl. rfl]):\“l(: TOK MallHuacHunr
TAWGH K PRI,

™0 wiitunanu. UYyrkanap wossektopia npymnza S Ounan cuiuG Ty-
puaagn.  HUyTka  Tyripusap ek 4 aam YTVBUH H30/sIMSIIAHTAH
Oositaapra YpuaTniran Ba MallpHAHIHT KOpPrvenra Maxkasaanajui. Uyr-
Ka OOATAApI MAUNA TYTRHUJIAPHrd CHMIAD €pamMujid yJauaji.
Tyrguunap gyiuparnua Gearnnanau: 7,5, — AKOps  UyJIFAMH;
i, [f, — napaaznen  (wynrau) yirorun  uyiramu; C;C, — KeTMa-KeT
viirotil (cepuec) uvaramm; A0, — giiunvua  Kytonap uvaramu. 8-6-
pacyaa ysrapmac TOK MalIMHACHHMHI Taulin kipuHuu Oepuiarat.

8-3. Y3TAPMAC TOK MALUMHACHUHMHI ML MPUHLIMIK

8-7- pacmia ysrapMac TOK MalUMHACHHM YJAIl CXeMacH KypcaTi-
ran. AfiTailaug, mMycragu suepriis ManOan 1 jpam yHFOTHUI uy/Fravura
Gepusaérran [, vilcotuwl Toxu iiynamatin 8-7- pacmaa KypcaTuaraiiex
Oyvicuil, nepekaiouatesb 2 3ca NAaCTKH TYTKHujapra Tyramrad. Arap
MatMHa sikopH OupaaMuu ABUrateasb (Mukn €HyB JBUraTe I Ba
XoKaso) épaammjia ailianTHpuica, AKopb uyaramuaa E 3. 10. K. naiigo
OVJaji, VHHHT TabCHpHAA TalllKM 3aHKHP 77 Ba AKOPhL uyJraMmu r, Ja
HyHa/MLWIM KUXaTHAAH 3. 10, K. Ounan Oup xui Oyuran  yarapmac [
TOK OKaJi.

OM (opmyiacura g¥pa

E
e fu == (SAI)
r + I
Ba Oynnad
E=1Ir-Iry=U-+1Iry (8-2)
3KAHW, SILHH MallHHAHMHT 9. 10. K. VHUHT TYTKHUJAPHAArH KyuJanui

Ba AKOPb YyJFAMMAATH KYWIAHHMIL TYLWYBHHHHC HHFHHAMCHIA TEHT 9Ka-
HH Keqaud uuxaju.
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Marunt wmalifonugars ToxaH {TRasrdura AyHanumm uan Ky KOH-
AacH Ounian auuknsasanuran F s)eKTpOMAariuT Kyunap TALCHD KHJaiH
(8-7- pacmparu ctpenkanap). J. 10. K. Ba [y $KOpPb TOKHHHIT i1y Hasiu-
g YUC Kya Kougacu OuNaH . apukJaHrav, F Ky4/ap sIKOPHHHT aiijalH-
lMra aKc TabCHP KypcaTajd, sbHH Malldua Bajuga Mr TOPMO3  MO-
MeHTH XOCHJ KHaaau. My TOpvoz/all MOMEHTHHH eHrHil yuyH Oup-
JIaMuH JiBHrareslb YHra Kapama-gapuid M, ainanTHpyEdd MOMEHT XOCHJ
KuJulg Kepak. Bunodapun, 3-9- § aa TywysTApHarasuiex, mMatnuia
MEeXaHHK 3SHEprusiid sieKTp 3ueprusra ail-
JaHTHp4aJH  Ba reneparop perkuMHja Hil-
aailan. by pexnmna E 3, 10. k. U K yu:
JaHHWI Jan KVUNAHHIUHHHT SKOPh
YyJaraMHAa TYWyBYu [rs MHKZOP
Kajgap Karrta oyaanu

Ouam  8-7- pacmaard nepeKJiouarTels
2 10KOpH KOHTAKTAAPra TYTAllraH, MalpHa
AKOPH 3ca OMpJamMuil  ABHraTe/ijlaH mexa-
HHK ampatiaran  jed qapas KHIdHIHK.
YHia TalwKu sueprus  wmanQaijan  siKopsb
yyaramura = I, 1ok §ragn, yuuur iiy-

7 G Pare HaJHIIN reHepaTopiart HyHa/Hiira TeckapH

MEII[]LL]:IS:{Hl;li?‘rdlil}[r;’:fliglul’mx Gyuapg. By ‘TOK: B4 MATHKT mafljonn qoerd

P, KHATall SJEKTPOMATIHT K YUJIapHUHT HyHa-

S TecKapu ToMoHra 6Vynaau Ba M, aii-

JIAHHII MOMEHTH XOCHJI KUJIaziu. Slkopb aacTnaOKu Hynaauiia ailnanand.
3-10- § ra myBoHK 3/EKTP SHEPIUSHHHL MeXaHuK sHeprusra aiiannis
npoieccH pyii Gepain — MallHHA JIEKTD ABHTATE/I 6ym6 H].T.Iﬂ?}ﬁ,lli.

YHr Kjs goupacuaax dpoi’ma‘namio. AKOPL CHMJIAPHIIA XOCH.I oyaran
3. 10. K. HUNT /3 TOKuMra Kapama-Kapiiu Hypajarasura MIIOHY  XOCHJ
KHJMIL  MYMKHH, MabjayMmkd, Oy 9. 10. K. TeCKapH éku Kapama-
Kapwu (yupamma) 9. 10. K. 2e0 artasaan. DByupa Kupxroduuir
HKKMHYM Komjlacura Kypa

U—E = Iyry éxn E=U—1Isrs {8-3)
TOK 3ca
(R Ll Y (8-4)

s

Mamuna 3aexTp ABurateaH O0yaud nmnaranujga E
3. 10. K. TyTKuunapaaruy U KydJanHlIAaH KY4JaaHHI-
HUHT AKOPb 4yJdramMuja TYyMHIIHU Ira, MEKaOpHUYA KaMm
O yuiann.

SuieKTp JABHTATENHUHr aiijauunl AjHagulINHA  §3rapTHPUIT YYyH
SIKOPb YYJIFAMHAATH TOKHHMHL HyHA MUIMHE €Ki VIFOTHII uyJraMHJard
TOKHHHD [y HAAHIIIHK §3rapTHpuul ertap.u, Oynra 8-7- pacMHH 1§apa6
UMKUO OCOM HMIMOHMIN MYMKHH. VKKana dyjramaa XaM TOKHHHT fiyHa-
JMWHEM OMp BawTAQ Ysraprupranja afijauuil fYHaAUIUK ysrapmadiH.

188



Wyngaft kuaud, affan OHp Mammpa XaMm renepaTop, Xam SJeKTp
peuratesn 6§aud Hinaam Mynmknd. By kougann  Onpunun 6yaud 9. X,
JleHir BCOOT KHJran 3. :

8-4. AKOPL YYNFAMUHUHE TY3UIIMLLIK

Varapmac TOK MaumacHiuunr uyJaraMp cekuunaap aed aranys-
gy OHp XM KHCMJKD/LAN Tysuaran, 8-8- pacmaa Oup Ypampan ubopar
(@=1) Gnp cexnus pa wkKH ypangan (w = 2) nOopar HKKHHYH CEK-
us Kypcatuiran, Cexius YpamJIapuHHHT COHH KYT OVJIMIIK Xam MyM-
Kui. Xap Onp  cexipannur OolM B4 OXH-
PH  HKKHTO KOJWCKTOP IAaCTHHKaTapHHHHAD
«xyposuay Japura  Kapwapaad Kyinaanu,
yaap énma-¢éu ¢kn Oupop Macohana Koii-
nauiran OyJjuiuH  MYMKHH, Xap OHp cex-
UMAHMHT OXHpU Ba YHIaH KefiHH KeJajid-
raH CeKUHsHUHD OolH OUTTa  KOJJIEK10p
NJIACTHHKACHIA KaBluapjaHranujad — Oepk
uyJiFam Xocusr 6ynaju.

Cegunstnapunnur  én gucmiaapy  (8-8-
pacm) apuuanapia  Erajgi.  Aiianrania g pacy, $IKOPB uyJEAMHHIHL
yhapja 9. 10. K. XOCHJ (!Sl-’hflﬂ;‘]l-l, LI YHHHT CERILUSICH,

YYyH XaMm yaap CeKiHSUHNTD AaKTHR
ToMOHAApH jefiniauyt. CekUMaIapHunr
KOJIrad KHCMJApDH — apuiKdajapiad  TaHlka-
pHaa SIKODHHHT yumjaa éraad. Yuap cek-
LHAHUHT TellaHa KUCMJAaDH Jefinialn
Ba yJapia 9.10.K. BYXKYAra Kejava#id.
CeKUMSIHUHP 4KTHB TOMOHJAPH HKKH KABAT
O6yaud: TOKNMapu ycrtuua, KypTaapn  aca
oCTHIA — apuKuanap  Tyomjaa érajn. 8-8-
pacMary pakamsap apHKuaHuHr HOMEPHHH,
éunsa Typran Xapduap sca KaTjaaMuHu: (10)
IOKOpH Ba (n) nacTkucHuH  OHJAHpaau.
CexuHsiapian  Ty3HAraH $KOpPb UyJEanu- .
HHHI COJ/ANIALITHPH/IrAH cxeMacH 8-9- pacm-  8-9- pacw. Slkopb ayaramue-
na Oepuisiran. Cexkuusiapparu ypamsap co- RHEL CXeMACH,

HH OHTTa Jie0 onusrad.

YKyBumjan pacM TEKHCJNTH OPTHTA KeTYBYM apHKuanapia eTrad
aKTHB TOMOWJIAD Aonpauanap Owjan, nemada KucMJIap — SIKOpb YuH-
BHHP yKyBun (OeT) TomMOuNAA JKOiIAMITaniapH TyTall YesdKap Oujas,
SIKOPHHHT pacM TEeKHC/JHIHIIND OpTHAA 2KOIliAliraH y4YHAardanap HyHK-
THP uusuKiap Ounan xypcatunran. Illywpait guau6, Nel xonnexTop
NJIACTHHKAJAH CHM [ apuKUanuur 10KOpH Katiamura Gopagu, CyHr KV=
PHHMaiJHraH yuu Opkaju (NMyHKTHp) 4 apHKUAaHHHF NACTKHU KAT/aMura,
yHZaH sca Ne2 KossekTOp mjlacthunkara Oopagu. Ne2 KoJJeKTop Iiace
THHKaJaH cuM 2 apuKyanHHP 10KOpH KaTJaMHra Ba X. K. KeTajw.
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Slkopun TVna aitnann® uyukkanaan Kefiug yyaram Nel goasexTop mjia-
criHKara KeanG TyTalluajH. '
Arap stkopb uyaramu 8-9- pacMaa KVpcaTHaran HVHasqHUI OYiinya
alinanca, YHUHI CHMJAPHHUHT aKTHB KnCMjapuaa fiyHammmm yur xya
KonpacH Oujian aHuKJaHraH 3. 10. K. Jap naijgo 6yaaau. Xap Gup cek-
wisipa e = Eysin®l 3. 10. K. Xocua Oynamun (3-8- § Ba 5-2- pacwmra
KapaHr), TaGuuilk{, Xamma 3. 10. K. JapHHHr {3ura TyTallrad uyJram-
Jarn finFnnaHen Hoara Tenr. BuHpPoOK, uyd-
FAMHHIT XaMMACHAH aii1annd unKiKauia cuM-
Japuuur Oup  KHCMHAA 9. 10. K. Jjap Gup
TOMOHTA, HWKKHHYM KHCMHIA 304 Kapama-
KapuiM TOMOHTA [iVHAJraHHHH Ce3HUl MYM-
KHH. DBy uyJraMHMHT HKKHTA napasien
TapMorn Oop sKkaHMHM OMJpaiH.

8-10- pacmaa I Ba 4 xoanekTop mnuiac-
THHEKAJ1ap opacujga napaJuiedt Tap.\-iOI\'_JIﬁp"
HHHP Kaujall naiijo OVumnni gypeaT/ras,
Appajarnies, pacmjaary pakavaap apeig-
YaHHHT HOMepHHM, dijtarn  Xapdaap sca
(r0) 10K0pu (1) nacTkH KaTaaMun OuijMpa-
JH. 4 KOJUIeKTOp NJAACTHHKA I0K0PH, [ KoJ-
8-10- pac. 8-9- pacwmpuary cxe- JEKTOP  MVACTHHKA  KYViH  NOTenIuanm

Malnir  coutagawTupitaran  EyKTa Oyvap skan. XyALn awa Wy epaap-

TACHHPI. ra uyTkanap Vpaatanaiu. 8-9- pacvza 4yTe

KaJap Illde 4 paBRIILA KOAIEKTOP HYHra

WOHIAMTHPUITARAeK KVpCATHATaH, acauia 3ca yaap XaMMa BakT KO-
JIGKTOPHUHT TALLIKH CHPTHrA ORI THPHIALH.

SAKOpHHHT 8-9- pacmia KVpcaTH/IraH BasuATHra MOC KeJajHraH BakT
MOMEHTHIA tly'n{a..'lap opacuja mallpHaniir  Ky4yJanuiinra  Teur, sibHH
U=e e+ e;=¢;+ ¢ ¢

norediHamiap gapku Mapxya 6yaanm.

Slkopuit 607 Oypuakka Oyprauja U KyuJaHuIl KaTTajaurp pa MyT-
KaJlapHHHr KyTOM aBBANTHAEK CaKJaHajd, YYHKH OJTHHYM apHKya OH-
PHUHYHHHHT, OMPHHUM MKKMHMHUMHD Ba X. K. YpHusH srajgaign. 8-10-
pacmaarn cxemafa (3ro—06n) cexiist  10KOpH  napassies  TapMoKAaH
NACTKH TAPMOKKA, yHra Teur wkyvusau OVaran (dn—0r0) cexkuus NacTkH
TAPMOKJAH 10KOPH Tapmorkka yaanaiu. 60°ra kappasmi OVuiran xap KaH-
Jaii Oypuakka Oypuaranga Xam XyJAau IOysjail axeoa pyil Oepaaw.

Bupom skopb 607 jan Kuuuk Oypuaxka Oypuaranja axgoJ Oollka-
ya Oynamu,

8-11- pacmpa sikopuuur 307 Oypuakka oxpmra}ma: H Xosaatd Kyp-
caruaran. Ilewana suemnap COAIApoK OVacun yuyn daxar (Swo—6n)
Ba (n—010) cekuusnap yuyn kypcatuaran. By pasuatia Ky pcaTuaran
CeKuHaIap 11\T£(ﬁﬂﬁp Gunan KHCKa T\’TdIJ.I]"EiII 01]11008]‘;11]—1 SIKOpL 9VJi-
FAMIHHHT JIapasiies TapMoKJaphjian 331{6 wyimaran, Mammnannnr Kyds
JAHMIIN 3HAM KYilugard 3. 10. K. Jjap furnsascupan nbopar Oyviaau:

U—€1T€3 e, 1 &,
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@, Ba ¢, japuuur Vsu 9ca qKOpHHHT GUPHHUM BasusTHparnjan Goulkaua
pHuil Kuiimarnapra ara Oynaan, Kyuwsanum sca axopuusr 8-10- pacmaa
KYpeatnaran BasusTHAArkian knyuK Oyanmm papluan, Mammnpa aiinau-
raHufa YHEHT KyuJaluuus Onpop wverapajapia ya/aykcns TeOpanud Ty-
pajgi, ALHH

{-".\!fll\'f‘. 1 {‘Ir {--}MIII[-

Tapanrien TapMokKa Kanva Kym cex-
uugaap syuntaran Oyuea, U kydisanuur-
HUHD TYJALCHALIIT KATTAANCH WYHYa KaM
Gyaamn. Xompri 3aMoi  MalnHanapuia
| OYABCAAHHUT K Y XAM KAM OYJIraHuaH,
Kyuaanum jgonmnit et xucodana.

Mauntia sasuunr Ygupan  Tud,
KyTOaap  opaciiarit Macojauy TeHT HK-
KHra  OyJyBud  TeKHCIHK — MaLUIHAHHHT
reoMeTpuK HeiiTpasn gefinianu. [eomer-
PHK HeliTpan opkaau {TraH  uyJFam
CEeKUMACKHIA BYXKYIAra Kearaw 3JexTp
IOPHTYBYH KYU HOJTA Teur CxH yLa
KaM Oyaamm. Barmr  xya iy nafi- =
THAA Cekumst uyTka Ounan gucka ty- 811 pacs. Skope 30° ra Gy-

B ol . sk o pHATAHIA UyJAFaMEHET Hollaa-
Taugam. Cekiustaap Oup mapasies Tap- yyyy 8.9- pacy Giian coamu-

MOKIan HEKHUMICHT YJIAHTAmIA  COAMP THPHHT).
Oyuazuran npouecesap xaguua 8-9- § ra
KapaHr.

8-5. AKOPb HYNF AMWHUHE 2NEKTP HOPHUTYBYUM KYUMK

[edepatop €KM JBMraTeJHHHL SIKODHHI MACHHT Maijonnja ainaH-
THPHJ/ICA, YHHHT 4yJIFAMHAA 9. 10, K. BYKYAra Keaanu.

Axopb ailanacuuunr Typan HyKTaJapaarn  MarduT HHAYKLES Kui-
MaTiH Typanya, OHHOOApPHIL, SIKOPL UyJFaMMHHHT alpHM cUMJAapuja BYy-
AKyAra KeSauran 9. 10. K. Xam  Typauua Ofnaau. SnekTp MallHHa
AKOPL uyarase uxTuépuil napaJiiest TAPMOFH CHMIIADHAA BVIKyAra
Kearail 9. 10. K. Jap AHFHHAHCHra TeHr OVJraH SJeKTp I0PHTYBUM KY-
YHHE AHHJITT YUY CHM 9. 10, K. HHHT YpTaua KHIMaTHHH L1y TapMOK
CHMIAPIL COM KYIallTHPHIT Kepak.

Avap  Oup  gyrouuur  marnnt oM @ G¥oca, y xopa  Mammua
KyTtoaapmume comn 2p pa ggopt cuprn S Oy aranjia, siKopb CHpPTHAArd
MACHHT MUY KISCHINE. Ypraua KHilvMath

.. = P00 _ P2
$o. S adl
Oyuna d — sikopb Auamerpi, [ — 94 YUUHT Y3YHJHUTH.

SlkopHuHr afinauuim Teamnn 1 ada/sus 6yaranja CHMAAPHHHT Xap

Oupujtary 3. 10. K. Huar yprava guitMarn
. e 2p . Tdn. e n
Egp.= Byl 2y Vo0 =P

(8-5)
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slkopb gynFamMH CHMJIAPH COBHHM N, YBHHT Tapajjiesl TapMOKJapH
COHWHM 2a Ounan Ocdrunaiivus. Y XoJa sIKOpb UYJEAMHHUHD Xap CHD

N a
napaJjijes  TapMOoruia —a« JlIoHa KeTMa-KeT yjaHral cHmIap 6}-‘.1’1&}11'!.

SIKOpb 4yJIFAMHHHHT Xap Oup napajyiell TapMOFMAA BYKYAra KeJjrat
9. 10, K., Ba OuHoOapHH, MALUHHAHHHT 3JEKTP IOPUTYBUH KyuH
n N

B, =piVg_Pn .
E=Ey, =222 a=L22yg, (8-6)

o zu P
Maskyp mamgna yuyr ponmuil Gyaran Nm kattamukny Cp  Gunas

Genrunacak KyMiJIArHHA XOCHA KHJIAMHS!
E =C_+®N. (8-7)

[yupai kpnub, MaUNHAHEHD S7€KTP IOPHTYBUH KYYH MATHHUT OKH-
MHIa Ba SIKOPHMHT aiijlaHulll Tesjurura nponopuxosas OyJap sxaH.

8-6. MALLMHA BANIMOATH MOMEHT

Maibuna kaupjail pexxuma — reHepaTop ExH 3/eKTp ABUratesy pes
XKIMHAA MIJAIIHAAH KATBH Ha3ap sIKOpHMHr Xap OMp CHMHra Ky#uja-
rHra TeHI SJCKTPOH MAarHuT Kyd TaLCHp KHIaIH

$-2P
Fy =By, U =—II,
adl

cHM,

Oy epaa By, — MariuT HHAYKURSHEHC Ypraua KHiAMaTH;
d Ba [— SIKOPHHHT JHaAMETpH Ba Y3YHJIHTH;
@2p — xyn KyTOMM MAIIHHAHMHT TYJa OKHMM;
I = I3/2a — Oup napanjienl TapMOKHHHT, S'bHH CHp CHMHWHF TOKH.
Slkopuunr Nza cumHra fiKope aiiJlaHacHra ypHHMAa paBHLIJA TabCHD
KHJIA8Tran Tyna Kyd

Fis PV s 22008 i B it
nd 2a Jtda
Marminanuur MoMeHTH
Me=F =L M@l = Cudls, (8-8)
2 27ta .

6y epga Cy= 5% N — poumuil KaTTaNHK,
a

Arap mammnna reHepatop Oysau0 HIjaca, MOMEHT TOpMO37alll MO-
mentH Oynanm (Ms); arap y saexTp Asuratesd OYJHO HILIACA, MOMEHT
pitnanTapyBun (Ma) O6ymaan, MomenT sikops ToxH OuJiaH MalluHa OKu=
MHHHEP KynafiTMacura TeHr,
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8-7. ¥IFAPMAC TOK MAUMHACUHMHE MEXAHMK KYBBATH

DAcKTp Malliiha MeXaHUK SHEPIUHN S/IEKTP SHEIHACHTa Eiit STeKTP )
SHEPruaHy MEeXaHHK 3Heprusra a'maﬁ'mpagu._ byn,ga MeXaH#K KYBRAT -
Pm—- Fu, )

F= % Ba U= mi;-' Gyarany yqyﬂ
£
M d )
Pu="—w ~ = Mw, bt
| =03 69

.By.ep2a moment Ypuura (8-8) ndogann KyHud, xyfhujaruHd Xocua

KEMAMH3: _ h
P 2 Pn
Pu = E Nq)!u —U = @N -— —*“Ig E!g. (8'10)

a oo
Uyupait kumuG, asBan Kypeatunraspait (3-10- §), matiua axopy

 XOCHA KHAnagHrad MexaHuK MOMEHT YHHHD SJIeKTp iKYBRATHIE, ADBHH

SJEKTD OPHTYBYH KyU Ouaan AKOPs TOKH KyﬂaﬂTMdCﬁFa TEHr 3KaH.

- Mamupa repepatop 6yaué wwinaranapa Els KysBar HCtebModuura Oe-

punaérran Ulg yyBsaTpan xarra, uynkuw E > U. Matipna saexrp nBu-
ratesu 6yaud uumarasuna, £ <« U 6ynranupan, £f; xyssar TapMoxzan
Gepunaérran UI, Kyspargan guaux 6ynann. Kyesaraap opacugaru Oy
Gdapy COH MuXATHAAH SKOPL UyJFaMHAATH HCCHKJARK HCPO(J&pH KyBBa-
™ [’ 12 Tenr.

8-8. AKOPb PEAKLIMACHK

Marmea renepatop OVAMG casT ummadtranuia. b fa = 0 6

rauga, Fg,, MarnWIIOBUM Kyd XOCHA Kuirad @, yAFOTHLL MarHup

OKUMMBHMHP Y3WFHHA MaBXKYR OVynagu Ba y sKOpb OpKans umMosul
KyTOfaH xadyOult kyréra yrama (8-12- pacum). By xoama xasc opaju-
Fagary Bs uRAYKUM «yTO yunapd atpoduia amanfa ysrapmafign.
Arap reHepaTopra HarpysKka OepHAraH, sibHW SIKODb SYJiFamnias TOK
yraérran Gyaca, sKOpHUHP Y3H 3MEKTPOMATHHT OFand KOJAjH Ba YHEHP
F: MarguTNOBYH Ky4H UXKKHHUH —AKOPHHHP KYHAadaur O
OKHMHBHH X0CHA Kuragd. By oxum malmusauusr XABO Opasied Opka-
M MAUIHHA KyTOnapura KYHAANAawP TytalUags Ba KYTOHMHP Oup (1UH-
MOAMA KYTOHHBP uan uYeKKacs Ba MaHyOuit KyTOUMHP VHT) ueKxach
OCTHAA X4BO Opasdrufa Be HHAYKWIAHKM gamafiTHpand, Oowxa (UmMo-
adft KyTOMRHP  §nr pa mallyOuit KyTOHRHP uYan) YeKKacH ocTHA: Bs
HHIYKLUKAKE opTTupan {8-13- pacwm). SIxopHuHP adnaHHil HyHanumura
HHCOaTaH KyTOHHHP SIKMHAAIIYBYH YeKKAaCH MArHUTCH3JAHALH,
Yy30KMamMYyBUH YEKKACH MaruuManagy ASHHIl MyMRHH.
Mattusansr @ fUFHIK  OxuMH  AKOPHKRP alifaHkll dyRaIMUIAA

CHIDRUAAR; XYRAR wmy H?Hdﬂnmgla MaLLHHAHHHP Heurpamr Xam CUJIKHIH | .- :
AW, MaulMHAHuEr selTpanu Oy xodga Gu3uR BeliTpan Iefidnagn (8« ° -

13- pacn). Hatukaga & orum sarpysga Oynrarga GHpMyRUa KaMashy,
MYHKH NYNaTHHHEP TYAaduiy - Tydaiid KYTOHHHP AKHHNAMYBUH Uex-
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KacHJa MarHHTCH3/JIaHWID Y30KNAllVBUM YeKKACHIAaru MarHHTJaHHIra
Kaparasia karrapok Oysamu. Harpyska Gyaran naiftaa sikops MarHuT-
JIOBYH KYUMHHWHP MAlIHHA MarHuT OKHMH KaTTa/IMTUra TABCHPH SIKO P b
peakuudacH gefinnanu,

Hopwan sicanran xosupri samon §3rapvac TOK MAWIMHANAPUAA MAr-

HAT OKHMHHHHP SIKOpb peakuHscH Tydaian kamafiump »Kysa xam Oy-
naju,

N |
|
2y
E 1
ra [H
\ C g
~._[®)
s T
8-12- pacn. Skopamir kju- 8-13- paem. Maruur uiyk-
JAaJaur peakiiucH. CHACHUNHP $IKOPB PeaKuna-
CH TabCHPHAA KaliTa Tag-
cHMALL,

By Xoaucanunr acccmii xandu KyT0 ueKKacH OCTHJar# XaBo opa-
JIMFHA MartHuT HHAYKITHAHHHD JKYVIa XaMm OpTIlﬁ KeTHIOH MYMEKHHJIHTIH-
oup. By Xawla gyiiuaa ranupamus.

Arap matlinna 3nekTp aABuratesain OyaM0 uuimaérran  Gyaca, AKOpL
TokH 8-12-pacmaa xypeatuirau ijuanniiza O6yaransa AKOpb TeCka-
pura aiinanaau. BuroGapuu, sKopb peakiusicH ¢ OKHM Ba (USHK Heilr-
Paiii SKOPHUHT aifiaHHiiira TeckapH TOMOHTA CHAMKHTAIH.

8-9. TOK KOMMYTALMACH

Vrran naparpadnapaa (8-9 ea 8-10- pacm) sikope afianranga  uyi-
FAMHUHE Xap Oup CeKUHSICHHI KOJJIeKTOp OHp napanesn TapMOKIaH
HKKHHYHCHIA KaiiTa yaami pa OyHaa cexlMsHuur OMpMyHUA BaKT KHC-
Ka Tyrawysja Oysmum kypcatniaran 3au. CekuMAIapHuHr KalTta ysa-
HulE Ba OyHga cexkmumgga OyaaxuraH Oapua  Xojucanap HHEHIAHCE
KOMMYTall ua geiunaau. Cexuns xMCKa TyTallyB Xoduia Typau-
rag BakT (7) koMmMyTaLusd 4dBpH Aeiuaaii.

Arap kommyTammsi BakTHAa KOMIEKTOpJa YUKYH YHKca, UyTKaHu
SIPOKCH3  %0/ITa  KeJITHPUIUM B4 KOJJIEKTOD Om/an MalliHauu HULAaH
yHKapuLn Mymkud, Kommytauusuuur évon Gyanm  cadadsapu Ba ynu
AXIIHNA yeyasapi OuaH KHcKaya TaHHLAiIHK,

8-9 Ba 8-10- pacmuapaaru (3n — Gi0) cekuusHy anoxuga 8-14- pacw-
Ja Ky3 OJIMMH3ra KeJTHpaiiHK Ba CeKIHs XKyJa CeKuH ailjaHaiy
(T =~ w) Ba YYTKAHUHT KEHTVIHIH KOJJIEKTOD IJaCTHHKACHHHHL Ker-
JIMTHra TeHT, 4yTKa OHJaH KOJJIEKTOD OpacHiard ¥ THII KaTJaaMi

194



HUHT Kapumaurugan Oollika Xamma KapiUWanKJapHH Hasapra ojmMac-
UK MYMKHH, 1e0 dapas guaaiauk. /o TOK uyTKajaH YTHIO KaTiamu-
HHHE KaPUIMJHTH 7y = K oprasau / KOJJIEKTOp mMiacTHHKacHra yTanw,
cyurpa ukkuta tenr / = 0,5/, Tokka OyusmHanu: Oy Tok/apiaH OupH
dn— 60— Jro Ba X. K. CHMJH Jlapanie] TapMOKJ4H Ba HKKHHUHCH 27
Ba X.K. CHM/IH TMapajiesl TapMOKJAaH yTalH.

HR

8-14- paem. Kom- 8-15- pacu. Kom- 8-16- pacm. Kom-
MY Talitsiine MYTAULHA BAKTH- MYTalAnuur
Goutnatmum i ypracu oxupu (¢=T).

(t=0). (! T)
=3)

UyTKa 6 KOJJIEKTOp MJACTHHKAcHra Ternid OWIaHOK KOMMYTalus
GolmlnaHajn Ba CeKIHsla TOK Kamas Oolliaiiju. XakHkaTaH XaM, arap

f = % BaKT AaBomuda u¥iTka Koutakt cupruHunr 0,9 gumemu 1 koa-

gextop Iwacthnkacura, xoaran 0,1 xuemu 3ca 6 niacThHkara Teru®
Typrait Oyaca, y xosaa | KosekTop naacTHHKAcHIaH YTaértrad TOK
0.9/, ra, 6 nnactunkanan Vyraérran Toxk sca 0,1 [, ra teur. Is Js-
rapvaratijia napaases TapMokJapiard Tokjap asBasirucuua 0,5 [s ra
TeHr OVJuLIM Kepak, OunoOapHH, KUCKA TyTallral CeKIHAAard fc TOK
apsaird Hynamiuiia 6yaans ga yauur kartamurn 09/, — 0,51 = 0,4 1a
ra teHr Ovyiagu. MKkxuHuu napassien tapmMoxaard TOK KHCKA TyTallTH-
puaran cexunsary 0,4/, Tok Onnan ayrkajan 6 KOJIEKTOpP IJIAacTHH-
kacura xenaértran 0,1 [y rokuunr itwrnsgucura, aeHd 0,4 lg - 0,1 [4=
= 0,51y ra rteur. Illyngait  guanb, Kucka TyTalUTHPHJraH CeKIiMs-
jJard TOK { BaKTra npoHopiHoHayl Kavasp skan Ba 8-15- pacmaa
Kypcatwiran Basusataa, svuu [ =T/2 na nonra Tenr Oynap 3Kaw.
Cyurpa cekuusiiarn Tok opra Gouuiaitju, aMMo TecKapd TOMOHra HyHas-
ran Gysanu Ba 8-16- pacmua xearupuaran { =T nadtia sima 0,5 [ ra
TeHr O¥aaay, uyHKM SHAM CeKuust axpajgu Ba OollKa VHr napanjen
TapMoxKa yaauju. ic = f(!{) Gornauuwr 8-17-a4 pacmpa KypcaTuarad Ba
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TYEPH unsugian ulopar. Xap Oup AXIIM sicalrad MallliHaZa KOMMYy-
TaUMA aHa IWyHjafl OynuImM Kepak.

~ co OyJranfia, s’bHU aljlaunil TEe3JHTH KYAA KHYHK Ba KHCKA
TYTAWITHPUIIraH CeKLHSIAA 9.10.K. X0CW1 OyJmaranuja KOMMYyTalus
IOKOpHAATHIRK  COLHP Oynann. Acamia 9ca  KOMMYyTallus BakTH Ces
KYHAHUHT  MHHIAH oup YAYLWLAAPIUA JIABOM 9Taji, AeMaK, CeKUHsHarH
ic TOK Kygja Te3 y3rapaji. Mavanymkn, Oynja  cekunsga V3uHILYK-
uust 3. 10.K. eg ByRyara kenaun fc = [(f)

Gornianum r}"«‘Fpu UH3HK, AL dic fdl =1g o= —= i g
= const GyJaranujan e, = — L,.'_“": KaT-

= tolt
TaTHK AOMMHILLHD. € KATTAJMIIKIN KHCKA

a
- |4 T,
§) :
B-17- pacst, Tadunll wapon rapiar KoM 8-18-pacm. Cexnwramrag
M}'Iiillllil. li!lNIM)"I‘JIIIJIiI,'I_ﬂ

ToiJupomne
FAKCHMIGTIIM,

TYTAUITHPIIrA  COKIHANITr  Kapihumrura  Gfuns, ¢, §am v
5. 10, K. 103010 KeATHpHaraw KYnumMua fg ToK iguitmatim kearipuo
UHIGAPILL My ME L

Oy epia ry Ba r; — UYTKAHHHT ONTHHUH KOJJIGKTOP MJIACTHHKACHTA 515 HH~
DAGIVBUM VTHID KATAaMH KUCMH  KApPLUIMJIMCH BA 4YTKABUHC [ naacTus-
KaJall yaoKJauyBUil KOATaH KUCMUHUHD Kapuiuaurd, CekuuaHuHr ¥3u
KAPIMANEN 7y Ba ry KapUIMJIHKJApra Kaparasja »Kyja Kau. )

{ +« T/2 naiir yuyn (8-15-pacm) rg -+ r;=2R +4 2R=4R, t =T Bpa
{ = O naiir yavit ry --r = oo . By mynoxasanap acocuga XucoOmadra
romie /= [ () Knitvatnapu 8-17- 6 pacmaa KeJTHDHJTaH, Vaunpyk-
MM 9.10. K. 1 OYaranja, sbHE  pean LIAPOHTJIApAA CeKLHs TOKJapH-
HHHT iemigien (/e |- i) 8-17-a pacyaa nyHKTHD OMaH KypeaTuiras,

By Xosua komuyranus ceKuHAAMran AeHHNafd, YyHKH € 3.
10. K. TOK Kamasicrranga yun kynafitupud (tytud Typub), KOMMyTauus
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. JIABPHHMHF OXHPHIa TOKHHHF OPTHINATA TYCKHUHAHK KHAKG, TOKHEHT ¥3-
fapHill TPOLECCHHM CeKuBaaluTHpanu. 8-18-pacmpa eg 3.10. k. Gyairad- -
" pga (=T/2 nafiTaa ToKAapHRHr TakCHMMaBUWA KYpcaTHarad, Bysga
quKaH!iHr‘ AKHRASUIYDUH GCKKACHAR TOK SHUMTH KaMasp, V30KMalIyB- ..
WM YeKKacHAa 3ca opTap SKan Ba Oy UPTKAHHHT Mynmannaﬂraﬂnnaﬂ;‘_--.
“ Kypa OPTHKPOK KHW3liLHFA Ba eMupHanillira cabad 6ynaap axaH.
 Dupek, cexnunaliran KOMMy TAUMAHKKET acocuii XaB®U UYTKAHHHP
Y30KNALYBUM UeRKACHIA Y¥TKA OHAAH KOMMEKTOp OpacHiad YUKYH X0-

cua Syaniusanp. Dy vk VEJIANNIL KOMMYTalus OXHPHAA KHCKA TyTall-

THEDHJTAH CERUHSIIMBT WKPAIHIU a¢xpexTHaad Xocud GYmamu. By Baxkr-

A4 CEKUNAAA fIran 3NCHTPOMArHHT 3HepruA gbcgg YYTKAHWHT Y30K- -

JAILVBUYN UCKKACIJlArH snckTp éiuja axpanagn. Homminan nun pexu-
MUAa yurybnaustn ks Gunan Gaxosanranga Kydvzard Japarkaziapad
OpTMAca MALLINANN HOWATHIL MYMKNH:

| Rapawa - yukyunap O¥unaiin (KOpOHFH KOMMYyTalus).

{ 174 napaxa ~ u§TKaH@Hr YHua KaTTa G{/MArali KHCMH OCTHEA 33~

wd HyxTapull  yukymjawkll, By Xoanapia Ko/ekTop Kopaiimaiiam Ba
YyTKaNapEa KywsiaH Xocun Gynamabiau,

I 1/2 papaika — 4§TKEHHIT KarTa KHCMH OCTHAA 3aud V4l YHIZHHIIL -

Bynaa xonnekTepia Kopalinll wsnaph naigo 6ynaam, 6y M3NapHE KoJ-
nexTop cnpTuHn Oensuupa xyanaxran JjatTta Ousan apTel OCOH KeTka-
3ull MywmxHH. By japamana uyTianapia XaM KYIOHJM M3/apH XOCHN
 {6Ynafu.
KomyyTanussan sxyounall yuys KaTtop ‘1a11.6upnap Kypunagi. I TOKHH
KaMafiTHDHII YUVH HOpMan XWAAaTH MalMuarappa rpadut vyTKanap,
TOPTHII KpaH MatiHHAMapH B2 MPOKAT CTaHnapu JpHraTeanapuia xy-
MEP-TpadUT €Ku  anekTp-rpadutaanray  uyTkamap nmnatmw  fHvau
- Ounag YTHID KapiMIWTH KarvTanalrrupuiain. Kuuux BosbTin manaHua-
napia (8BTOTPAKTOP, SMCKTPONIH3 MalHHANApH Ba XOKa30JapHa) Muc-
rpabut uyTkanap wiunatiagd. YyTkanap saBOAHBET CTEHANAPHAA TaxK-
pHOa fiyau Gujiad TaHNaHazH, IYHUHT YYYH HLIAAH YyuKKaH YYTKaHA darar
Vila Tungarg uiTKa CHNARTHEA aJAMALUTHPHLI MyMKWH,
KommyTaiunggn AXHMAAWHWAT pagdkan Tapdupnapiiad OupH K ¥-
myMua KyT1Oaap umilnatrianp (8-19-pacm). Dynza ¥suuaykous
3. 10, K. HYK KpauHaiv, 6rHofapyH, KimumMua /s Tox Xam YK 6Ynamm, xi-
1L MUa KyTyOaap MallHITaHHHT reOMeTpIiK HelTpannaa MoHAaIsany Ba-Ma-
LHHa reneparop OO MIMNanrala, SKOpHHHT altlaruL RYHaANIIHAA
acochit KyT6sap GHaan napbatvallagy, Oy 8-19 ¢ pacmia kypeatuaran.
}.’.nap KyAngaraua itsafian. CexLs MalHAHHEE reOMeTPUK HeliTpasnra
TyIBUG yyTra Gnaad KHCKA TYTAUIFAHAR, MAAHARHAT E 2.10. K. ¥ Ba cek-
UHABMET KAMAIOBYH TOKH fe OHp xun iiynanumina 6ynapu (8-17-6 pacm). eg

YUHIYKLUMS  3JRKTP IOPHTYBYH KYUll KamaloBu#l TOKEM TYTHG Typand,
JeMax, ¥y Xam E 5.10. X. cunrapu @iynanrad. DIyHuer yuyn eg HY

KOMIEHCALMA KHAUW Y9YH CEeKUMRA2 VEHHAYKHHA 5,10 K, Ia Kapawa-
KapiLH Hyﬂanraﬂ Kymumya KOMMyTauuﬂ 9.10. K. ex XocH GyanILY
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Kepak. Dy mapran pamupa 8-19- 6 pacmaa kypeatuaran. Arap acocuis
Kytopan  weih ol iVeamaorga gimumua s gyro puaminca,
resepatopjia Xam tonopijrnier oynagu (8-19-a  pacw). Avap e, = eg
GYHLIIra SPUIIIICH, CoRupstnne KYIHMUA  TOKM HOJ  Teur Ba KoM=
MYTALMSL TP msniae OF .

p /‘efepdmbp
a“

/ i Aburamens
A

f

G

8-19-paem. Kunmma iy r0omp.

Maunna geuratens OYan0 nulnaranmaa Ba AKOps TOKM Viua HyHa-
JuILa OVaranunga  XaMga acocHil KVTOJapHHHT KYTOJMOH  aBBajiriua
6yarauiaa SIKOPHUHT ailJlagylll dyHAJHLIN Teckapn OViann Ba E 3. 10. K.
Xam Tok Ounan yupamwiaguran Oymm0 iiynanaui. IHemak ex 9.10.x. E
BJIEKTP 10PHTYBUM Kyu Omjan moc Tyuuuit sepax (8-19-6 pacwm) Ba
Oy xon yuvH Kyronap Nn Ss rapania napoatiiatiaj.

S’S]flll,’l'\'h’{.l.llﬂ .10, K. XaMMa  Harpyskadapia  asToMaTHK  KOMIleHca-
LASLIANHIN yuyvi o KyTonap uyiraMn  skopb  uyJsramu Ouian
KeTMa-KeT voana (8-19-« pacm) pa gyrbaap Tyilnnvadiurad  Kuiud
sicanaju. Dy xomta e D fyoe, = [y Oyaranuian y ex 3.10. K.
OuJsiaH MXTHEPHI HATPY3KA/A KOMICHCAUSIIANaNH. Ac/Hia KOMMYyTalus
npotleccd Gu3 GadH KHJATAHHMHJAL MYPAKKAOPOIK,

Varapmac TOK waluMHAJapHHH HULIATHILLA «KOJNIEKTOp O¥il1ad
0/I0B» Xocia Oy Ouaan xucobaauniura TYFpH Keaadl, Oy xojuca
MALIHHAHH OrHp apapusira OaHO Kejain. By XOAMCAHHHT MOXHATH Ky=
ftnparuua,

Arap xapo opanuFnjari Bs MarHuT WBAyKuMs joumuit Ofnca, mas
LIMHA KYUWIAHHIIHHA TYPJIM HIUOPAJM MKKH 4YyTKa opacHja @Trai Kol
JeKTOp IIACTHHKAJNAPH COHHra OYand, MKKHTa €HMa-éH CTral KoJuleKk-
TOp IIACTIHKANAPH opackjary YpTaya Kyunauuuwinn (U ), €kn Xyanu
wysdHr ysn,  OuTra Cekums XOCHJ [KHJaadtrall KyuJAaHHIIHM  TOITHIU
MyMKHE (8-9- pacm). By Kyunamun Gupop cabal Onnan njacTiHKanap
ppacuza snektp it Xocun O6yaranga, yma Cinp TyTHG TypyBuM Kyd-
MAHUMLIIAH KUuMK OF /MM Kepak.
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Avanpa Gabsu naactunkanap opacwuarn kyuiawnm Uy had KaTTa
6V nanm, Oyura aiffiHuKea KyTO YEKKANAPH OCTHLA SIKOPHHHT HHAYKLUHS-
i 30 —509% ra kynafitupysun xyugananr peaxumsicn (8-8-§) cabab
G6ynanu. Bynaa cexumsiaa, JAeMAK y KABMAPJAUral KOMEKTOp MJACTHH-
Kajap opacuia, tocanran gyunaunil xocnq Oyuann. By afinnkca, kat-
Ta TYPTKH Harpyaa Owiail giiaérran KyApatian  vatinganapia Kysa-
THIALH.

Harpyska optud serranga uf TKAHHHD Y30KMAMYBUH YEKKACH OCTH-
Jla KOJJIEKTOp arpoiiarn  XaBoHH HOHJALITHPYBYH KYWIM YUK YH/3-
HUIL Xocua Oyaajn. Arap HKKMTa KOJJIEKTOpP [/ACTHHKA OpACHAArH
KyuJIanui snerp éiinnn caknad typumira xogup Oyica, € xocua 0y-
Jamny, v oKoJekrop nuacrtunkagap Oyinad @iiunaid, TYpaH HIIOpaNH
g TKasapii KoIiah, Mallina KOpnycHra KYyTapuiuuId MyMKHH. Y3rap-
Mac TOK malmpnajgapuia Oy XoAncara KapIld Maxcyc KaHCTPYKTHB Tal-
Onpnap Kypunais.

8-10. ¥3rAPMAC TOK TEHEPATOPUHMHL TYPJIAPH

['eHepaTop/ap VaJapuUuHr ALLIATHAMII  XYCYCHATJIApHra Kypa Oup-
Gupnapufan (apx KHIYBUH OMp Heua Typsapra OY/MHAAH, WIIATHIMLII
KYCYCHATJAPH d4cocal VaapHuur vilroTim uyaramaapu kangai manGanap-
aau  TasMHHAanacTranura Oorsdl OyJianu.

Yitrotait uysipamura /y TOK TALIKH MYCTaKWJ sHeprust MauOau-
JaH  KeJagurail relepatop MVceTaKua yHEOTHLAH TeHepatop ne-
fiwnagn  (8-20-a pacm). DBy remepatopsiap aBTOMaTHK KYpHnMaJapia
Ba AKOPb TYTKHWiapHia kyunamum kam (6-84) écu karra (500 ¢ pan
10KopH) GyJran JKoilJIapaa HinaTHia-
. 8-20- pacmaa ypcaTHiran KoJram
AaMMa Malluuajsap ys-YsujgaH yii-
FOTHINJIM FeHepaTopJap jeiu-
Jaiu.  YapHUHD VHFOTHII  YYJFaM-
Japy ¥3 agopaapuagan Tok oJaji.

Yiteoruur uyarami R SiKopb TYT=
KHUIapura Talku  sadackp ¢ Guian
napasien yJanaAural TeHepaTop o a-
paajen yilrOTHIINYW EKH LIYHT-
redepatop aeiimiagn  (8-20-6 pacm),
Dy renepaTopuuHP KyJiailiHTR yHRHT
VIFOTHILL qyJFAMHHN  TabMHHJALL
yUyH Kyumsua suepritn manban ke
pak oyamacaurngaanp. Iy caGabmm
Y KyAa Kelr Tapgalrau,

YHPOTHIL uyaraMu  auigi  8ai- g V-
. e ¢ C

WHp OuniaH  KeTMa-KeT vJaurap re- 6) 1 G
Heparop KeTMa-KeT YVirFoTHu- _ ot e 8
JIH CKH CEpUEC TeHepaTop ACHHIAAM  §.90. pacu. Yiicorum uyiraMmiapauumr
(8-20-8 pacm). DBynpait renepatop SIKOPTa YJAHHII cxeMaltapH.
¢akar Maxcyc wmaKcauiu MALIBHANAD  a—wycragun; G—napannes; e—KeTMa-KeT,
cuaTHia HUJIATHIIALH. ReAPRNA,
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Apanaty ylpotemny renepatopunir {8-20-2 pacm) prRxuTa yiFOTHID
uyaFaMp KeTma-keT (cepyec () Ba mapanned (WUyHTAW [} ynanran 4ysi=
raMy O¥Aalis. YHUBr XOCCadaph Dapajies YHFOTRULIN CeHepaTOpHUHP
xoccanapufan AXUIEPOK, aMMO YHAAH KHMMAT TYpaiH,

DReKTp MALIAHAMAPHUHNT HIIEATWIHIL XOccadapi xapamepuc-
THKanap fed atanysul SrpH 9GH3WKAAp (Fpaduinap) OHan Xapaktep-
nasajp. By orpn 4MSHK/IAD KONMAH XaMMa KaTTajdkyiapHEHP KHilMaT-
NapH OMME CAKNAUCAN XOMJA WKKH KATTAMMK ODACHEATH GOF/AHULIHR
Gunnupanu, Macanan, renepatopuunr affaaHull Te3IWrd # Ba [y YAFG-
THIN TOKH JOMMKit Oyyraupa, yower U gyunasuum Ba [ uwarpyska
TOKH opachiac Gorsann, = const Ba fy = const OYaranpa Kyiius
narvua Oysanui

U=y

"o

AGcuucca va opamnara Yihapu GYHnad kaTTaNHKAapHEET a6CoMmoP .
kRAMaTAapH €Kkn yaapuwilr iwOnil kofimaraapn (iymuiapia €xu npos
UeHTaapaa Badogananral nomMuuan KuiMatapi) Kyieagi.

MairpnanBer WunTHAE KM YURBE nacloprhfd  Gearunanrad Kpi-
MaTJapi HOMHHAJ KHAmaTaapn Jefinsiann, Oy kuitvarrapaa Mab-
JYM MYXHT LIAPOHTVIAPHAA MalUHHA HOPMAJ ELMIAWIL  TALMHHAAHAIH.
By xarTanurnap ¢H» wHAeKcH OMaan OeSThsianazM, Macajal, KyBBaT
Py xyunasmt Uy, 70K fy afiiaHBID Te3dWtH nx Ba X0KAa30,

8-11. MYCTAKHI YAFOTULLUAM FEHEPATOP

Fenepatopunnr cxenacu 8-21-pacmpa Oepuwaran. Yuuwe yfirortHun
YyNFaMATa YHFOTHIOI TOKH [y MYCTaKWJ 3HEPIRST MauGamiad OepHnaiu.
By TOX KYIIHMYa KOHTAKT/AH fm PEOCTAT E€pAaMmi@ pocTAamagu. Peoc- -
TAT CYPTHYMHE &Y KOHTAKTra {puarunadrranga ylieomiuw  ayaeamy
KRCKa TyTamamu, By kowtakr OFANATHITAQ MACHIT MalHgOHuAa HUFHJA-
ran SHeprHs YHFOTHIL BRIUKHPUNHN  AXPATILIa WY KOHTAKT Ba Peoc-
TAT CYPTHYH OPAcHAA ICKTP &iln Xocws kwnapu. Hatuxaza koHTAKT-
nap apuitun,  DByipaam TagapH, YHFOTHIW  UYJAFAMUHHHT HEIYKTHBs -
JUTH KaTTa GYACAiaa YHRHE QKPLAREINA MyHYaAnK KaTTa YSUHAYKUMS |
3.10. K. XOCHJ GyJajiu, qyAFaMURIT Jpamaapapo W3OMMLUMACKHE TelH- . °
Wi Ba WUMIAETraH KMUIMJAD YYYH Xabd TYFRMDHIIR MyMSUH.

HAkope TYTKHYJIADHTA 2 HAPPY3Ka Opkaan §Tysun U Kyunawull a
f==1Is TOKHH Ynuakiurapn BOJALTMETP Ba aMilepMeTp YJauafH. [eHe-
patop 8-21- pacmpa xypcatunmarad OHpaaMyH ABUCATENIAY - aANANTHPH:
Aapu pel qapas KBNHHAIH, -

Afimannur Tesnure ysrapmac Ba Barpyska TorM [ = 0 Oyarangaru
CaNT IopHIN 3.10.K. E, =, BHHT YHFOTHIU TokH /y ra, LUK 74 =
== consl sa f == 0 Oyaranparu .-

Eo=fly) .
Gornaitr canT HMNAUN XapaKTePHCTUKACH JlelHaagd,
Ey == 6yarann yuyn Oy xapaxTepuctrra Oolixa macmradia Malmm-

HAHMHP MAPHIT XapaKkTepacTaraci 6aanu, Y MAIIMRANAHT MATHUT 346K
PHHH HasapHil Xico0AaLKIPHIIN TeKLIHPYULI yuyH o/HHaLs (3-12-§ra kapanr)
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By XapakTepHCTHKauH OJHII [yayH SKOPb TYTKHUJApH ‘aypaTHiran
Xonja TeHepaTop sKOpPU 22 = ny JNOMMHE Tesyink Cuniad aijanTupuiand.
YHFOTRLT SaHKUPHHIHET  pyOHABHUTHEA KYWHO, [y yHFOTHII TOKMHH
renepatophunr U, syunauninn (1,1 —1,2) Us kaTTanukga spuiurysga
Gup Tekuc opTTHPHO Oopuiagun Iy Ba U; nunr kufiMaTiiapueun €3u6
onub, yHFOTHIL TOKM ToOOpa KaMaHTHPHJAAW Ba Y/Iyamgy gaBom 97-
THPHJITaH X0sja Iy Ba €, HHBP KaTTalHKMaph E3u0
Gopuaagu. Ounuuran mMabaymoTsapaan 8-22- pacmga
KypcaTharal rpaMk uH3HJaAH. Y HFOTHIL SaHIKH-
pu axkpartuaran Oyuica, /y = 0 Gynaranja xydnaHuiu
Uy =1(2:2,5) % Un Oymmum  kypunub  Typubau,
By xyunauuil K0J AHK 9.10. K. E,on nednnagu.
Homunan xyunannt Uy ra moe gynrau HyKTa
ofaTjid SrpH YHSHKHHHI SIHJHMUI  JKOiinjaa — canr
HOLIANAAry  yHFOTHW TOkM AeG atanyBun  [e.y Ba
HOMHHa] Kyunauuiga Oynand.

TenepaTOpHHHr T2 KH XapaKTepPHCTHK a-
C ¥ — TeHepaTop Ky4JaHuIlli KaTTaJHTHHH Harpy3Ka-
HUHr Yarapumnra GOJuKJuTH, SLHH aiiianuil  Tes-
JIUTH Ba YHFOTHIN TOkM Y3rapmac Oysranga kyu-
JAHBLIHUAT TAKH 33YKHPAArH TOKKA  OOFJIMKJINTH
(ly = const Ba n = const Gysrasgpa):

U= f\)

By xapaxkTepuctuxa 8-23-pacmaa kipcatusray,

TeHepaTop SIKOPH 71 = /1y Te3JUK OuJaH afinau-
tupuaagn Ba U= (1,1—1,2) Us xyynanuil xocun
gunuband. lysaan kefldH TawWKY SamKHPHHHT py-
OWJILHUTH  TYTALITHPUIAAW  Ba  VHFOTHIN TOKMHU
/= I ma BOoMuHaN Uw Kyumanuur gapop tonrysua S-21- paca. Mye-
POCT/AA0 r HArpyaKka KapUMAWCH YarapTapuiand. By T?g::é’p};:fzozﬁf“
XapaKTepHCTHKANMH  OHPHHYH  HYKTaCH OYJamM.  yaaumums Cfe.‘,acn_
Ciyurpa, yarapyac yiFOTHIL TOKH Ba afilanull Tes-
JIHTHIA r KAPUIHJAHKHH OPTTHPHO, TreHepaTOpHH CanT IopHIIraua Hars
pyaxacu osmHai#., U Ba [ uudr gufiMaTiapuii €3ud, XapaKTepHCTLKa
Acanani,

Harpysi{a OJIHHrana SIKOpPL pearkiMACHIHED MAPHHUTCH3JIOBUK TALCH-
pH KaMaiuim pa SIKOPL  MYJIFami I(},-'H.J'IEIIIH[II TYUIIIIH h'g léalI&l‘)IHI.UH
Tyaiyim  resepaTopHiur 9. 10. K. Ba KyWIAHHIUK oprapd, uynku U =
= F — [ry. 8-23-pacmparn Xapaktepneriga poUeHTIapaa scalray,
Oynna 1009% yuyn Uy pa [y nuur HOMHOAN KHHMAT/IADH OGUHCAH.

Xap Gup Typ reuepartop

, Up—U

f_\ (j "lf, == I,'JT'I'I 100% (81 I)
KarTayk Ounan  Xapakrtepnarann, Oy KaTTaMMK KyYJaHHIIHHHT
NpoueHTaAn yarapuwn geiinnamm. Myctakuia yirotnuum renepa-
Topaap yuyit AUY=05—100. Kyn HCTebMOJIUHJIEp YuyH HArpyska
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élu l -]
120 s
i St T
100— /’f %LU
80 /‘ T =
60 , | 80
b, U
" 40 /‘ ¢ | 60
21_6‘{ U, 40
¥ EF Ty 20
0 7 4 (;J 8 Wa ¥ I
be— 1, — "0 20 40 0 80 100%
8-22- pacm. ['enepatopuiur canr 8-23- paecw. Myeraun  yitForaunn
10PHIL  XaPaKTepPHCTHKACH, PCUCPATOPHITHE TALIKH XAPAKTePHETH-

KacH,

ysrapranuia KyusapHIHuEr Gynpait yarapuiid MabKyJ oSMac Ba yHu
yarapTmacjad cakJialll sapypaTé TyFHJIALH.

Pocraam xapaktepucTukacu / ToK yaraprannpa U gyuna-
HUILI y3rapmacan Ko/ yuyH Jy yHFOTHIN TOKMHM Kanjaii pocT.aall
kepakauruny, spdn U = const Ba n=
= const Gyarauuja

% 'fg
100 l’y = fU)
. = Gornanui kVpeariianan.
&0 U= Uy i ypuarad, [ = [,0yaraus
60 Ja TedepaTOPHHHI  HArPY3KACH CANT
namraua onudan, oysaa ly yiiForaim
0 TOKH Ky4JaHuml  y3rapmail gogajguraf
Km0 y3rapTupnd Oopunanu. / Ba [y Tok-
2 Japun  é3ud  onud, pocThall  XapakTe-
/ puerHkacu sicasagi (8-24- pacw).

Y720 40 60 80 100 %

8-12. MMAPANNEN YWUFOTULUNIM TEHEPATOP
8-24- pacm.  Mycraxuan  yiiro-

THILTH reHepPaToOpPHHHT POCTall 2
XapakTepHeT HKGCH. I'Iapa.n.ne,rl VHFOTHLLIN reHepaTop

cxemacH 8-25- pacmpua Gepuarad, Vit
FOTHILI YyJIFAMH sIKOPb TYTKHYJIApUra yJaHaid Ba HOMHHA/ KYyuJaHHLL-
Aa yuaarn yiiFOTHIL TOKH AKOph HOMHHA/A TOKMHHHP 2 — 39 HHH
TALIKHI KR,

By reneparop yiiroTMIl TOKH XOCHJI KHJral MarHHT OKHMH iHyHa-
AUy Oyfinua  KOJAMK HHAVKUMS OKHMH OHJal MOC TyLIraHgaria
yitronaan. By xosua yiteotum uysaramupa  Egen KOAJHK 3.10.K. Ty-
Gaitnn  xocun OyJral TOK MalIHHAHH  MarHHTJAiLH, TreHepaTOpHUHP
MarHiT OKHMH KYNasjii Ba 3.10.K. OpTagH. DyHHHP HaTmkacupga yiis
FOTHIH TOKH OPTa){i Bd MarHHT OKHMHHHHP SIHTMAAH KyNaiiMioura cas
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6ad Gymagm, Byuma#t y3-ysupmau yfhiroTuuwl npoueced .10 K. yi-
FOTHUI 4yJiEaMufia KydnaHull TYUIRIIMTa Teuraalirynyua, asHd £ == fy ry
6yarynya gasoM 2Taju. '

By retepaTopHuBT CanT WAL XAPAKTEPHCTHKACH XYIAH MYCT2KHI
YHFOTHII/IA TeHepaTOPHIIN XapakTepHCTHKACH Kypunmmuaa 6ynaju Ba
migopn,ga Baén gUAICan ycyama XOoCHJI  WHJIHHALH.

Tlapannen yhFoTHIIAA TeHepaTOPHHHT Ta W -
KM XapaKTepHUCTUKACH, ABHH 5 = const
Ba ry == const ()y.nraﬂnarn

= f{D)
%[ T
! <

20 =5 .

o0& _—

& .

50

40

20

I

U730 o 80 80 10D %
8-25- pacu. MNapan- 8-26G- pacat. [lapannen yiieoraue
Nel  yHFOTALLMN JAH TelepaTopURnr Tdlig  Xa--
TEHEPATOPHHHT [IRTOPHCTHE G,
YNaEHL CXEMACH,

Gornannis  (8-26- pacmaary [ arpu  4H3AK) XaM  MYCTaKHA YHAFOTHLINIH
reHepaTOPHEHT TAUIKH XapaKTEPHCTHKACH (2 o1pA YH3HK) CHHIAPH OJH-
Hagn, daxaT yumad Tukpoy Oynagu. an uiyiaku, napajzes MyaraM-
gard TOK TeHepaTop HAarpysKacHHH OMMIUAa VY3rapuuiCH3 KOMMaiigH,
Ganky KyYJARHLIHHHT OPTHLIN 6unan optud Oopapy, uyHKH ry Kape
wiTHK  yarapMacaup. HaThskafa MarinT OKMMH  Ba reHepaTopHpmp
3.10. K. OPTafH, KYuJaHHLIHHET TPOUeNT yaraputn AU % sca 30%
eTaiay.

IOKopHZa Gadn KINHITAN HIKKH TCHEPATOPHY  POCTAALLE XapakTepics
THKACH OHMp XRA yCynga OJMUIARM, KYPHURION Xam GHP Xuul.

813, KETMA-MET YAFOTHWLAM FEHEPATOP

KeTMa-KeT YHFOTHILLIM TeHEPATOPHHUEr yAAHBLE cXeMacH 8-20- 8 pacM-
fia kypcatraral s, YHFOTHW UYyAraMH OpKAMH sKOpb TOKKHUHE
X4MMACH YTTaHUAAH YHUHT KaPUHaurd AKOPb KAPIIWAHCHTA TEH! KHJIH-
nagd. DBy redepatop TYTKHUMApHJATH KYWIAHHIN, 3. 10.K. BAH 4yJ/FaM-
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Japia KyuiaHHII TYUHIUNAPH AHFHEJHCHHMHT afHPMAcCH CHHIApDH aHHK-

JNaHaju;
U=E—1I{ra-+ ty). (8-12)

[erepaTOpPHEHT TalUKH XapakTepHcTuxacu 8-27- pacmua Ge-
puJraf Ba aiJiaHull TesMIH y3rapmac, Xamja yHFOTHIN TOKH SKOPb
TOKMra TeHr GyJirannia reHepaTop KYWIAHWIIHHUHT Harpyska TOKHra
Gorsanuuunyd, abHuH n = const Ba [y = [ Oyaranparn ywoy GoFsiaHd=

mpny Honanaiiu
U= f).

Tox opruuin OGuaan  yHHUF KHYHK  KHIMATJapija MarHiT OKHMH
TOKKa nponopittotad opragi. HynHiraex, redepaToOpHHHr MArHHT OKH-
M nponopunonan oyarad 3. 10. K. JaH
kam gapi guaysyn U Kyusianuiig Xasm op-
tapy. Hompnan uilvarra  sikMH Harpyska-

% ﬂ Japia matmnanunr  nynata tyitnnana, Oy
80 p Hapca SIKOpb  PeaKIMSICH TALCHPH OPTHIIM
a4 Ousiad OWprasiMKaa MArouT — OKHMHHHP Op-
/ THIIHUH, Ba AeMaK, 3.10.K. HHHI OPTHLIHHK
W CEeKMHJIALITHPAH. SIKOpE uyJ/FaMula Ba yil-
. FOTHILl uyJFaMHJa KYYJAHHII TYIIHLH Kec-
#h KHH opragn Ba kyusannm (8-12) ndona-
El ra myBodur kamaa Gownaiimu, [lynnafi Ku-

a ' o 10 pi
20 49 50 80 100% Jub, Harpyska yarapranuia reHepaTOpHHHY

= S KYUaHHIIH Keckud Varapapu, Oy 3ca
8-27- pacn. Ketua-ker yiiroruu- y, yarapan, oy JHIL
AW TreHepATODHMAT Talmgu xa- OAATAArH  LMAPOHTJAPAA  MILIATH/IHIUHHE

PAKTePHCTHKACH. yeRIaii .

8-14. APANALL YAFOTMILNKM TEHEPATOP

[enepaTopiir KK YAFOTHIN yyJIFaMi—napajied (WyHT) Ba KeTua-
KeT (cepuec) uynramsapd aiin Onp xytd Ysaknapuaa Gyaaan (8-28-
“pacm). Ilynaail kKuand, reneparopia napajiesl Ba KeTMa-KeT YilFOTHII«
JH MallHHAJAPHUHT Xoccanapu my:accamgiawran [OYmaau, Onatna nke
Kajia yyJsray SKopb Ouaan yjapHUHI MAarHuTNOBUL KyuJapH Kiimm,a-
aurag Kuaud yaanagu. Bywjalt ynam moce yaa i ged aranai,

By resepaTopuuur Tallg¥ XapakKTeDHCTHKACH, ABHH 11 ==
=const pa ry = const Gynranparn

U=i)

Goraannur 8-29- pacmaa kypcatuaran. Harpyska nosjan HoMHHAA KHif-
MaTdraua ysrapraimjid reHepaTop KyuJaHHIIMHHHE amajiga -§srapmacii-
I'H Kypunaju. Dyunur caCalm parpyska oprulin OujiaH KeTMa-KeT yyJi-
FaM redepatopiun  marnuTiad, yHHHP 3, 10. K. HH cakJad TypHUEIHD.
['eHepaTopuiiil [y uanilIig  asTOMTHK paBHUIZA JeApIH yarapuiucus
cagnad Typull KOOWJMSITH KyWid Ba Te3-Te3 yarapuOd TypyBuYH Harpys-
Kanu TapuMoiiap yuyl garra axasusrra sra.
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8-28- pacm. Apasaur 8-29- pacm. Apanaw yiiEoTHII
VHFOTHILIN TeHepaTop- JIi TeHepPaTOPHHHT TalIKH Xa-
HUHT yJIﬁHII:lII cxeMacH. paKTepHCTHEACH,

B-15. TEHEPATOPJTAPHHHI TAPANNEN MIWNALLM

['eHepaTopnapHHBr Mapajiesl HULIAI yYyH HKKATa 3apypar Gop.
Dupruyticy rewepatopsaphunr dofifand uil xod(M(HIUenTHIHE OWLUpUIL,
XaKHKaTan XaM, HCTEBMOJYH Y4YyH OHTTA reHepaTopHH TYsa KyBBATH=
ra KYAWII €KH MKKKTa reHepaTopsuHr Xap OWpMHH fIpEM KyBBaTira
KYHRID MyMKHH. Arap CyTKa JaBOMHAA HArpy3KAaHHHEI KATTaJury yarape
ca, OMpPHUHYH XOJUa KylpaTii reHepaTop KymcoaT JaBoMHEA Tyja Hap«
pyskaja uiiamaiju, sbid Qoiifanu uil koddduukenTd nact Gynamu.
Vikknnud  XoJla 3Ca MCTEBMOJ KyBBaTH Ty/aa Oyarasja WKKana reses
paTop napajsies MHIaliY, Harpyska kamafiranna sca OMTTa reneparopra
Tyna Harpyska OepuOd, MKKUHUHCHHU y3ul KYHHII Mymkun. Dysjga reses
paTop TeXAaMSM MILJafIH.

MKkunyn catad — kamMpoK aBapusi peseppura dra Gyvmiuugdp. Bue
pHHUK Xonaa uctenmosuuuunr 1009 KyBBaTHra MOC [eseps reHepas
TOp Oy kepak, HKKUHUM Xospa sca dakar 5095 Kyssatra moc
pesepB reueparop GYuamun eTapi.

[esepatopaapnunr Gup WIHOPANM TyTrMYnapu Oasian  yMyMHl OIHHe
HaJapra yaasnd ULATHAHILY yAApuMIr mapajes HlIsiaini gein
aagu.  Kyiuga dakar napasjien yiiFoTuulIg reHepaTopJia pHUHT napads
Jiesi MOLAEMHR KYpud YHKAMH3.

8-30- pacMiia napasses MUALM  Kepak ﬁy.nran HKKH reHepatop
Kypatuaras. Bynunr yuyd AacTyiad ynapHH KYLIAL Kepax. Arap Ne 1
regepatop [MWHanapra Kylwiray sa uuuaérrad ©ysca, No 2 renepas
TOPHHUHT SIKOPHHM HOMHHAJ Te3JHK OusiaH aHnaHTHPHO, YHHHD [y, yile
FOTHII TOKMHM TO Uy Kyuaanum U} = Uy KyuJaHHIIra TeHpJallryiiua
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kynmafitupunafd. Ne2 reHepaTop pyOHJILHHTHHHHT 4ar MHYOFHHM TyTall«
THpUO, YHHHT YHF, a)XPaTHJTaH TyTKHYJAPH OpacHA4arH MoTeHIHaJiap
qapku Tekummpunanu, Uy = U, OYaranna BonsTMeTpHHHr Kpcathiii
Hoara TeHr Oy/mliH Kepak. Dynia pyCuABLHAKHHHT VHP [HYOFHHH Ty-
TAIITHPHI MYMKWH Ba Wy Owiau gyumumr tamoM Gysiagn. Arap Oy
soasT™eTp Uy = U, + U uit kypecarca, Ne2 renepatopun kjuwud G
Mailitn Ba YHHHD WIHHANAPrA KeJyBux
cHMJIApH YPHUHK a/MalITHPAI Kepak.

"l (1]
' Yjauranaan CyHr HKKHHYH res
.
va - HepATOPHHHT TOKH [/, HOJAra TeHr,
_@__I uyHkn yauur E, = U, s.10. k. Uy ra

Tenr. YJoauraH reHeparopra Harpys-
ka Oepuanwiy kepax. [larpyska Oe-
prI HKKH Xosja: €Ky [IEHAAapaa Ha-
Ipy3ka opTraniia, exu Harpyska ya-
rapmarann xoana Ne 1 renepatopuu
Harpys3Kkajan 030j| Kuini Kepax G-
ranfa qo3um  Oynand. Bupok, rene-
paTopsiap Harpyskacu yarapullira te-
riiie - Gapua orepauuanap 3sHeprus
HCTEBMOJMUHCHHHHT  HIIHMA  XaJdKHT
GepMacaurn Kepaxk, Oy sca UIHHanap-
JATH KYUJaHuil JOHMHI TypuILM JI0-

5% paces: TiipAAES ‘PGB 3HM HEFBIIHF No | reHepatopian ha-

Japhil napalien Huaau yuyw Ki- FpysKai “;\9 2 reneparopra yTKasHuill:

LA CXenacH. HH omnid  muconia KypuO  unkaii-
JIHK.

Ne 1 Ba Ne 2 reHeparopsap SKOPJapHHHHE KAPUIIKIADH OHP XHJl
6yacun  (fag = rag = 0,02 o). Tenepatop Nel Uy =Uw=1158 Bma
I, = lu = 200 a jpa nwmnaérran Gysicun. By Xonza yuumr . 10. K. By =
= U+ I, ryy = 115 4-200.0,02 = 119 6. Ne 2 renepatop yJjauranjan
keiimn yunr Uy = U = E, = 115 ¢ sa [, =0. Arap Ne 2 reuepatop-
HUHT [y, YHFOTHIL TOKHHM yunur £, 2.10.K., wmacanaH, 116 6 ra TeHr
Gyaamuran KwimG Vsraprupusica, y XoJja OMp BAKTHHHE ?‘33:1{3 No 1
reHepaTopHUHr [y/ YIFOTHLI TOKHHN WIHHANAPAALH KyUJAHHUL Y3rapHii-
cu3 Kosaaurad KeauO Kamaitrapuun sosnm. [lysjga HKKHHUH reHepa-
Topian KyHujard MAKAOpAa TOK yTaiw:

Eya— Uy _ 116—115

h=="""="5 =30a.
U xywnawnin const 6yurann yuyn fu = 200 @ = const, OGunadapu,
GupuHun napasjes TapMoxjari Tok (Ne | remepatoparh) [, = Iy =
= /, = 200 — 50 = 150 @ rava kamasmu. Bywura cadab ly, TOK Kamai-
rannga E, 9.10.K. wuae Ey = Uw + [ry = 115 4 150-0,02 = 118 ¢
KuHMaTraya Kamainmup.

[lyspait Kumo, Harpy3kaum yTKasuuyia Harpyska OepH/jajurad re-

HepaTOPHHHT YilrOTHII TOKH KYNAHTHPHJA/AM, HAPYSKACH OJHHAJHraH
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TeHepaTOPHUKH 3C4 IUPHANAPAATH KyYNauuml Varapuiucus gonanuran
KHIHO KamafTHpUAai.

TaGuuiikn, Harpyska OepuJsiaJiran renepatopia TOpMO3Jall MOMeH-
TH OPTajH, HATPY3Ka OJNHAAMrAN reHepaToplia sca Kamasian, DepHHUH
xonaa Gupnamunm ABHTATE/VIAPHIIP ABTOMATHK POCTJIATHYJAPH SHEprus
Gepullian KYmafiTHpain, HKKHHUI X0/l 9ca KamaiiThpaj.

Arap reHepaTopiapuuir yiirOTHII TOKNApH Y3rapulICH3 KOoJAupHIca,
YMYMHI Harpyska reHepatopiap opaciiia TaXMHHAH YAapHHHT  sIKOpJids
Py KApPLWHANHIKETa TECKapH NPONOpHHOHan Xosiia Takcumiaanagu. Opat-
fa, rexepaTtopsap SIKOpJApPHUHHT YyJFaM KApPLUIWJIHKJIapH KaTTa/luKJapH
reHepaTopJapHulir HOMHHAJ KyBBaTJiapura TecKapH mporopuuoHan 6ys
naau, Gunobapuil,

a2, f1 .Pm
T ‘:2 Py, ?

s’bHH TeHepaTOpJiap HOMHHAJ KYBBATJAPHHHHT TapTHOM OHp XHa G-
ca, Harpyska yJapsuur Oy KyBBaT/apira TecKapd NpolopuuoHan pa-
BHILIJA TAKCHMJIAHa/H,

8-16. Y3IrAPMAC TOK 3NEKTP ABUIATENNAPH

3aektp asuratesnn 1834 imnna B.C. flkoGn nxTHpo Kuipw.

I0kopuaa aiitrannvusjiek, aiinn OMp MauMHAHHHT Y3H XaMm redepa-
TOp, XaM 3JeKTp ABHratejn Oyyud uiljamy myMmkud. [enepatop Gyau0
MiL1a8Tral Mallli#a SKOpb UyAraMHia KyujanuldHunr Tymuin J/y HOMH-
Has Tokaa Uw Homuuan Kyuaaunuimuuur 4 — 1095 wra rteur Gjusa-
au. Tabumiiku, Oy MalMHa 3J1exTp Aruratenn Oymmd wunaérrannia xam
YHAQ KYYJQUUIIHHHED TyWMLOH Yinaugadl Oysaeiin  xepak. Bupox arap
KVsranvac sjexTp Asurareira U = Uy, xyunanuii Oepujica, YHUHT TOKH

Uy
In = =
HoMHHAN ToKAan 25— 10 mapra karta Oysmaam. Dynpail xuanm mym-
KHH 3Mac, LIYHHHr YYyH HUIra TyLIHPHII BaKTHAA JABHraTte/b siKOpura
Gepuiral Kyu/JaHHIl HOMHHAJ KydjaHHIUHHHT 96 —909% ra xamafita-
PHIHIIN Kepak. [lsuratenn sikopura OepuiaéTran Kywianuiigu nacafi-
TpHO GepyBun anmapaT 0prusud 1000 pHIL peocTaTH Jelinnagu
Bd y AKOpPb UyJFaMHra KeTMa-KeT yJatajii.
Y xonua 1oprusub 1000pHIT TOKH

t”11
!lu S .
ra - rp

(8-13)

PeOCTATHHHT  KapWIHJTH 7, J0pru3n0 1000pHUW  BaKTHAATH /o TOK
(1,5—2,0) I ra Tenr Dy.na;mraﬂ KO ONMHAAM.
Arap sikopb afinama Oolljiaca, YHHHT UyJFAMHEA ACTA-CEKHH TeCKa-
pH 2.10. K. yca Gopazn. By Xosja TOk Kylujdaruua aHHKJaHagH:
Is = g::‘é- .
Iy rp
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" Tesnuk GunoGaphH, '57ekTp FIOPHTYBUA Kyu KaHua KaTia OFsica, TOK
Wynga Kam Oyaafl Ba PeOCTATHHHT r, KAPWHJMIH Kepak OGyamall ko-
naz, KOprusus 1000PHILHAHP oxupuna peoctat OaTaMOM Y3HJiafH Ba
AKODB TOKH Igyaugarara TeHr Gysiapu (8-4- opmya):
el l, = U—E .

a

(18-14)

Bapgapopaalirai v pexmcuMuia o =Js g2 fAKopAa BYXKYyAra Ke-
JIyBAH TECKAapH 32.10.K, (96 —909%) Uy HU TalIKHA Kanajy, <aaT
lopumiga 2ca gna.rul,a HarpysKa noara TeAr OyJranna) akope TOKA g =
= o= (5 —10)% [a OVaranga, Teckapu 3.10.K. KaTTa G1ud 99%
Us ra etHily  MyMKuH.

(8-7) (opmyna

E=C.nd

ra acocad 9MEKTP ZBUTATEJIHMHP afAaNMH Teanurn KyfiHgardya:

1 .
2 !2='—-—a). (8'15)
AfiaHMT Teaaurm AKOpA3a XOCHA OYAraH 2.10.K. ra TYepa Ba @
MATHHUT OKHMHTa Teckapy NpONOpUHOHAA.

(8-14) Ba (8-15) opmynanapun coaumTHpuG, KyPHIarddu XocmJ

KHJIaMU3;
= LT Al - (8-18)

SneKTp ABUCATENHHHP allIAHTUDYBUH MOMEHTH Ba YHUHP MiIKana-
HUlllHKE XaM XucoOra odranjard Kyeeata (8-8) sa (8-10) dopuynanapra
MyRoDHK Kyfugaraya HOOLAMAHALIY MyMKHH ¥

M = Cy 1 ®. ﬂ | .
P—_—E}g =CE [3(.")?1.

Bangarn Harpyska opTraHpa 3fekTp ABHraTeaHHEr / TOKW opTamy,
yyHKH HCTebMoN gHaaétran P, = U/; kyseBaT opragw, KyqJaasum
5Cca YarapullicH3 KoJMafit. DAeKTp ABWTATENHHHF opThd Oopadiran afians -
THDYBUYH MOMEHTH Banfard TOpMO3iall MOMEUTHHY MYBO3aHaTra Kej- ..
TUpMaryHda Tox optud Gopapd. [lpurateanunr xap O4p Harpysxkacyma
yHra mMoc afiaHylll Te3fiMrdH Kapop Tonagd., MIaaraagin Xycycuar-
Jlapura Kypa S7AeKTp ABUraTe/iapH XaM, reHepaTop/iap CHHrapm, TYpT
TYpra: MycTakuJ1 YyOrOTHILAM, mapanjen, KeTMa-KeT Ba apajaml ylieo
THIIAN SAeKTp ABdrarennapra Oy.minagu.

8-17. NAPANNIEN YAFOTUILUNK DSPEKTE HABUTATENH

_ Hapa.n.nen YHEOTULUNIH SAeKTD ABHraTefauHRr cxemacw 8-31- pacmna
'Kypeatinral, PyOunbHuKHA TYTAaWITApHIIZAR aBBad 2 10pru3ad w06opun «
PEOCTATHHUHP [ NlACTACK canT (0 KOHTAKTAZ TYPrawaHrara uuloHY XOCHJ -
KRHUI Kepak., YHFOTHII 3atOKUpRAATH PEOCTATHUAD (Luyur peocTaTd —

2@8 ) . . _ - BERTREE oL ‘



IIP) nactacu peocTaTHuHr KApITMAHCH MHHEMAJA OY/raH BasuaTAa TY-
pumig kepax (8-31- pacwm).

PyOunsnuxaun tytawrypul, jgacta / ua Gupunun MIIYH KOHTAKTra
i’TKam‘aH,tLa EKTP ABNraTeJHra  KeJiaJnran ! ToK wuKKuTa: 10])1"}{3146
I06OpHIIT PEOSTATH 7, HINI XAMMA CEKUMSIIADH OPKAJM SIKOpra KemyB-
ug [y Ba 3 mMeTanas Gl opradii yitroTHII

dysraMura keaajauray [y Tokka OYJHHAUM.
Ilynaai gxuano,
I=1Iy+1y, (8-17)

Gynna Jy=(1 —7)% lu

Toxuuur Gupuuun /o =~ (1,5—2,0)%
Iy cakpaulian KeinH, afiylaHHII Te3JIHrH
opTraH capu fKOph TOKH Kamas Golliaiiu
Ba 10pru3u6 1o0opuII peoctaTHHHHT ] jac-
TacH MKKHHYH  KOHTAaKTra YTKasuJaju.
Tox sima cakpawl Guiad Kynaiimb, ana ka-
masi Oomaiiin Ba PeoCTATHHHI  JaCTAcH
KeJryci KOHTAKTra YTKasHiaju Ba X0Kaso.
PeoctaThuir XamMma Kapulinur r, y3ai- "
ragja umoira Tymapus 1000puIl TajOM oy- ?[f'tgl’;"r‘;‘% g&ﬁ?rﬂ\e:ai:ﬁ?é;i:
qaau. [Oprusud 1000pHIT  KApPIIMJKHTH  Fp A,
HH y30K MYIZaT TOK OCTHZA KOJJHpHO
Oynmaliay, uyHRH OY Kapmiuing KHCKA Mya-
Jatam ulra  MyJpKaniadrasd.

Al |

HMura tymmmpuiiia  / TOKHUHT  Te3poK ;0 S 2 B B
KaMajinli  Makcajara MyBodHK, TOK Te3s ' =
KaMajumu y4YyH 3ca Teckapd 3.10.K. Tes- Y I
pox opyuum  Kepak. llyamur yuyn mura )
Tympud obopuiia Jy = Jy. yace  TOKHH ST
Oaprapcop wnJaHO, SHr KaTTa MArHuT OKWMH w0
KOCHT I\;H.’IUIEI!JIIL S.TIEI{TP ABHrareJuu op-
rrsnd o0opHil BaKTHAA Karra ailianTh- r'o'—jf o
PHII MOMEHTH XOCH KHJIHILH JIO3UM, Mab- , | /
JyMKH, 6y MOMEHT MarHHT OKHUMHra npo- g a0 B9 80 100%

nopuxonas (8-8 (Qopmymna), ana  mwyHuir B
yuyn xam Karra Marnur osumi focuJt kM- 8-32- pacwm. [Tapaanen yii-
I BHD}’IJ- l-‘(}'ﬂ!lﬁf‘lii I}BHI‘BTEJIHIHH‘
© DMeKTp ABHTATENNM  ampatmil yuyn oK XapaKTEpHCTHKAcH.
nactaad 10pru3u0  1000piHIl peocTATHHHAR
jacracu HOIMHYH KOHTAKTra yTKAsHIaH, cYHrpa pyCHIBHHK —aKpati-
najnu. B}-’l-m“a PYOHJILHHK KOHTaKTJIapH kyimaiinn.  [euratessn yoai
cXeMacH YHFOTHII Uy.IFaMi  3aHKHDHHHHD QXKpa/iulllara HMKOH Gep-
Maigurad xouaa Oyanunt ao3um (8-31- pacu).

Monram Kynait Gfauim yuyn 1oprusuG 1060pHII PeOCTATHHHHE TYT-
Kuwiaph Kyinaarn Xapdaap Ounan Genrmnasagu: JI — sueprus Gepyn-
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un JHHMArA ynam  yuye; S — sikopra ysam yuyw sa M — yiiroTHim
UyJEAMHMrA YJIdll yHyH,
VIEKTD OBUraTeJIapHiuir XapakTepucTHKAJNADH acocad Malliuua we-
XaHHK XOCCAJIapHHINT V3rapull rpaguxJyiapuaup.
U xyunanuwn Ba /y yilvornil TokH noummit Gyirania n afnanum
Te3JHrHHUHT [ TOKKA OOFJIMKJIIM TE3JMHK XaPAKTEPHCTHKACH
Aeftnnany, Cowkaua U = const wa Iy = const Oyarasgaru

n=[()

Gornanumra airtiiajur, By xapaktepuctuka 8-32- pacmaa 7 srpu unsuk
Ounau Tacsupaanran. ¢ < 1095 Iy Oyaranga cant Huialgark Tesnnk
sur karra Oynaum, uynuxn I -ry=0;

Gy Ul G

| Udery 1 U
s by i

H(‘;'; :

(8-18)

Banja narpyska optuium Omjan fry oprajn pa  Te3AMK  KaMainig
Kepak. Aftun wy BagTa SIKOPb  PEAKUMACH & MAriNT OKHMUII Kamaii-
THpail (8-8- §), OYHUHT HATHXKACHAA Te3JIHK OPTHIUH Kepak. Mapucyn
SJIEKTP JABHraTe/IIapHia KyuJaHHIl TYWHLIHHHHT OPTHMIIH Te3/HKKa
KYUIHPOK TabCHD KHJALH Ba TE3JMK BaJja Harpy3ka OpTraHHAa XaM-
Ma BakT Kamasiui, Oy kamaiiull yHya kaTTa Mmac (5—10)9% sy, uynrm
Iura 109 Us pan owmaiy. Tesanknuur OyHpall XapakTepHCTHKACH
KaTTHEK XapakTepucrTuka Jeiniian,

7 Iy=const Oyuranja MarHHT OKHMHM KVIAa XaM KaM KaMasH, ury-
HHHT YuyH Xam @ = const peiinmn mymxuy. Bynja NEKTp JABHraTe M-
HHHP

M=Cud=~ (CM(I()) [ (8'19)

alnanTHpHIL VOMeHTH [ Tokka nporopumonan Gyaaau. Iy caGadam
8-32- pacmparn abcuuccanap YKu 0§ fiviad Mactutabun yaraprupn0, s/iekTp
ABHTATE/IMHHHT MCXAHHUK XapakTepHCTHKACH, asHu U = const
Ba Iy = const Gyaraujaru

n = f(M)

ol 1 n | Bornamui XocHa1 KManpagu, !
ve . DJeKTp JBHraTeJMHHHr 0apua KaTa-
80 Joryiapu pa TaBcubaapuiaa Oepunajguran

E'//f /} '  HWYH XapakTepHCTHKAJIAp JABH-
&0 Vave raTe/lIapHH HIIATHIINA a70XHAA  aXd-
o0 MusiTra sra sa ynap U = const Ba [y =
. . = const Gy.arasuaru
f .3 n, M, I, n=7F(Py)

070 . 0 6u 80 100%/ Gornannian ndopanaiiy, 6y epaa n—

MaMHauuur Goiaan uil xkosdduinen-
8-33- pacm. TMapannen yitrornunn y qa_
JBHPATEAHHHD MUK XapaKTepie- TH, Pp— Banjarn lbOH,gaJlH Kyssat (8 33
THKAMAPH pacm).
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DnexTp ABHraTeJHHIT BajMjia spuimmaguran (qoiigam) KyssaT:

B e AL 2O,
Fy=g—
aftlIlauTHPYBUM MOMEHT 3ca
1 P60 _
M= 32 (8.20)

M = f(P,) Cornanuin ailianuir Te3jury yarapuvac Oyarasuga KoopH-
Hatanap Ootwmjan yrysun (M = P,) TVrpn uusuk GVaap sau. Bupok,
P, oprimnn Onjan Tes uk OnpMyHYa Kamasu Ba MOMEHT TYrpH ud-
suKKa HHCOATAN Te3poi optajau. / ToK Xam Banjary P, gyBsatra Je-
SIpJM NPONOPIHOHAJ, UYHKH YarapMac KYuJaHHIIZa Y HCTeLMOA KYB-
Batu P,= U/l ra nponopunouan, anexTp Asurateqgari (P,— P,) ucpod
kam, CanT uuliamia Py= 0, /. TOK HOJra TeHr 5MAc Ba STPH UH3HK
KoopaAuHaTANap CoulMaan yTmaiign.

[Mapannen yiiroTHiLn a0eKTp JABHraTeslb POCT/aHYBUH 3JIGKTD JBH-
raTeJIIAPHHIHE SHC sxiuHep. Y aiilaHum Teanuruun OUp TekHc Ba
TEKAMMT POCTIAIINE MMKOR Oepagu. PocTaam xy¥m xosiapia YHEOTHL
TOKHHH YarapThpuit Onsan avasira oumpusaajgs. ByHuHr cadadu Kyiin-
jaruda: anektp asurateiminr M = Cy/® aillaHTHPYBUH MOMeHTH @
OKHM Varapmac Gysranga [ Tokka mporiopuuoHas Oysaid. Y3 nasOa-
THIA TOK

[=Y=E

Fu

mucdar Gunan, sivun (6 — 10)9, Uy pan oprmaiiguran U — E aitnpwa
ouaan anngaanan. Uy= 1000, E =959 Us Ba (U—E)=5%U,
ne6 dapas kuaaitymk, Arap yiiFOTHII TOKHHH TaxMiHaH 59 ra kamaii-
THPHJICA, MATHHT OKMMH Ba 3, 10. K. XaMm 59 ra xawaaad. ¥ xoaja
U —E aitnpma gespin 1095 [, Katramikkaua oOpTajH, TOK 5¢a JespJaH
2 mapra opragu. Bynpam agexTp ABHraTe b afiyiaHTHPYBYIH MOMEHTHHHHT
OPTHIIH Ba TE3JHKHMHT KaTtajatmmomn manaym. ly= (1 — 7)o Iy Ba
poctyiaulia sueprist nepodi [ory Kam Ofvrann yuyw Oy ycya kyAa
XaM TeRaMaAuaup.

Slkopra xeTMa-keT KYumMua KapuinimMK yaaul Guian XaMm afaaduiin
TE3JHTHHH POCTIAUT MyMKHH, [upox, Oy yeya Jeapin TerkaMmJH 3Mac
Ba kaMm Kyananmnagum. Maxeye wypunvazapaa (8-24- §) Tesnmk xam
YHFOTHUI TOKHHH, XaM §IKOPb TYTKHWIZpHAarH KYy4JanHIIHHE —y3rap-
THpHIL OuAaH pocTiaHaif.

TMapasiesn yHFOTHULIH 3JeKTP JBHraTes/lapH Harpyakaiap TypJiHua
Oyaranga amanga yarapvac Tes3JHK Tanad ITHArAH JKoinapaa €xu Tes-
mikun 1: 1,5 sucbaraa, Maxcyc sicajrad jBMrartesiapia Xarto 1:8 muc-
OaTga poctyiaur Tanad STHATaH KoiJaapia HULIATHIIAJH,
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8-18. HETMA-KET YHFOTULLAIX SNEKTP OBUTATENM

KeTMa-keT yiiFOTHMAM 9JIeKTp JBHraTe/HH yJam cxemacH 8-34«
pacmaa Gepusran. Jlpuratenns ynam yuyH 0prisus ioGopHII peocTtatd
KepaK, YyHKH gKOpb YyJramMH Ba YIFOTHII YyJFAMJIADUHUHT HUFHHK
KapWH/IHCH KyAa XaM Kam. JekTp ABUratessapHi 1oprusud wofopnu
XaKuia okopuja Oaén wuaunran Gapua ukpaap Oy Xuigard 30eKTp
jpuratesviapra  XaM  terumd. M pakrtuia
QUEKTP ABNTaTesb capd KHJAaguraH TOK

1‘=r,,=fy=fi;£. (@-21)

Knung (25—500; Iv) ToRaapia wammua:
HHIT OKHMIL TOKKA TiponopiiuoHan (P = /) sa

M = CM!{I) =cll = C‘sz (822)

ABHH MOMEHT TOK KBAAPATHTa NPONOPUHOHAM.
Homupan Tokka SIKHH ¢KH  YHJaH KYO TOK=
Japja MOMeuTt, XyJAH napajjien yiFOTHUIN
9/IeKTP ABHTaTeaMAAard CHHTapH, TOKHHEHD OH-
PHHUI Jlapamacura mpONopUUOHaN GYJanu.

8-34- pacm. Kermarer fitgc- DieKTp ABHTATEIMHUHI Te3JurH
THULAH TBHCATS . § -Hrﬁ'-r-)
e TR R
s L P> (8-23)
u' [FVER ]
*@5 "”54:.?‘\ HATPY3Ka OPTHIIH Ba & MarHHT OKHMM Xam[Ia
‘é#a ] \ / Kyyaaauul Tyiununt [ (g ry) HHHC OpTHION
i : {1/ Tygailyim Keckun nacasin. Bynpait  xapaxrte-
S 71 PUCTHKA I0MUIOK XAPAKTEPHCTHKA Aefiitia.
80— i Ulynuur yuyH 3aeKTp JABHFATENM HArpyska
) . . kil W OpTrainja Te3JHKHW AaHuardia KamaiTipuim
gt ! q MyMKHH Oyaran xoifinapaa, WYHHNCZEK, Op-
N i ' rusnld 1000pHIl BAKTHAA 3JeKTP  ABHCATEb
al i/ i ‘I 2 KATTA ANJAHTHPYBUWIT  MOMEHT XOCHJT I{H/HILIH
T TR TR T Kepak OyJaran woiliapiard  Kypuamaiapua

wiatwaaa.  Cogpéyuukaap, Kpadsap, aif-
E’}::}S-Tyncu_ Ketma-ker srﬁ,':o- HHKCa 2JeKTp T])EIHCIIIUPTH dHa U.I)’H,‘lai'l KYypHi-
TJ!I_U.’I[.I[ JABUFATENHHHD Te31HK Maﬂap }[{y;\‘[,;‘],‘_lc}]’-j‘a}l;[}jp.
Ba AllanTipysuil  mOMeHTH Afuiaunin TeanurH Ba MOMEHTHHIIT FaJJari
AR (oiigany Kypsatra GOFJIHKIMIH 10KOpHAA ail-
THAraH Ba §-35- pacwmja x¥peatuarai,
(256—30)04 P,y narpy3kasapia snexTp ABurareds {iya gyiud oyu-
MalAMran Japarkaja Karta Tesnux Ouaax afinanmany, uyukn Oynaa yHuup
MariuT OKHMI JKyJa Kamaiind xreTaju. Mapkaspan Kouupma  Kyuaap
HATIRKACHAA SKOPHUHT MeXaHHK IMMKacTJauuil Xashi Ty(aiim JBHra-
TesHH OyHAail peskumia HULIaTHO OFamalinu. )
Byujail ajietp jgBuraTeJIApHHHT TE3JHCHUM pocTaall  dakat Ky
ABWCATE I NPHBOAJAADP (VEKTpJAITHPHIran Hyynap) Jarina  Temas
auaup, OyHra Maxcyc cxemanap umatait Gunan SpHlIaiu,
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8-19. APANALL YAFOTHLLINK 3GIEKTP DBMIATENMH

Apanai yAFOTHULIM 3AEKT) ABMIATENH [Apajies BA  KeTMA-KeT
yHFOTHIL/IH 2AGKTD ABATATENNIAPH XOCCAJApHTa 5ra GYMHILM KEePaKJHTH
paBilaH (8-36- pacm). VKkkana yilgOTHID uysaFamnapd moc KHJHO, SHHH
YAAPHHHT MarHHT/IOBUM RYuwiapH, Jemak, Pw Ba D OKUMIADE  XaM
KYWHAaRural Kuaud yJanagy,

¥ Xonja

n o= 1 U1y ("ﬁ'l‘ f(.-} (8'24)

) Ty Patdc
Ba _
M =Culs (Put+ D). (8-25)

Apansml YREOTHIMIH 9JeKTp ABAraTel-
JapH UKKH X0NA3 KIWNATHAGTH.

Bupungn X0nH, 3JeKTp JABHTATEJHHHT
TEe3MIK XaPAKTePHCTHKACH 10MIIOK OYJIHILH,
OHPOK KeTMa-KeT YAFOTALIMH ICKTP JBH-
FaTeMIApHEKIARI KATTRKPOK, OVauliy Ke-
pak G¥aranza. Dy maxoBHkJaplan dofina-
NAHUAERHTAH  DACKTp [opHTMaNap (Kaduu-
nap, Npeccnap Ba XoKkasonap) Amp. Afna- _
HyBuH MAXOBHKHHHI' SHePIHSICHi/laH daxar g .o pacw, Apazam yitro-
QHNAHAIN  TE3NHTH Ysrapapurad XOANAPIA“  pyyay gewratemnn  yaaim
riHa GoiIANANNE MYMKBH  3RAHAHTH paB- CXeMACH,
wan. Harpyska (TypTku Ounan) Tes opT-
rauufia IOMILOK XapaKTepPHCTRKATM 3JeKTp ABUTATeSH TE3JHKHH Kamai- - -
THPHIITA HHTHJANM, MAXOBHK 5Ca MHepuHsa Oyfinya Oy Te3NMKEH Cak-
Aa Typullra WNTHAAMH Ba Y Famial OJraH KHHETHK SHEPrHA Mexa-
HESMHHHT  HOIMra  afinamans, MaxobBnx Ouniai 3nexTp ABHrATE/RBEHHD
Gyngait Gupranigaa HILJALIN 31K TP ,H,BH[‘EITEJIHH KH'HK KYBBaTIH KUNHO
TaHnalra UMKoH GepagH.

HkxuHun Xosima anekTp ABHTATENH napannen yieoTHiILIH MailhHa -
GYarasy 3044a YRHHP TeS/HK XapaKTepuCTHRACH kaTTiy Ofnand. Akops
Ba KYTOqapi opacuijard XaApd OPANEFH KHUHK Ba AKOpPb aiifanacu AHp-
JUTHTA TYFPH KeArad TOK MHKMOpH Ka1Ta Oyarair y3rapmac TOK 3JeKTp
ABHTaTeanapH Mapwyh., Bynaall aaekTp jgutiraTesnapia aKopb peakiuus- -
CHEMHT afiNaHuIl TC3IMPHIR TALCHPiE KYYiaHWwl TYWHIIRHKEHE TabCH-
plra kaparavga wyupoly Oynapu (8-18 Qopmyaara KapaHr) sa Harpyska
OPTHLIM CujaH Tesux Kamalimafign, Gankn opraam (8-32- pacuparn 2
arpi yusWK), OyHra sca iy Kyimu Mymkae 2sac. Arap Kymmmua
{cTabunnaTHPYBUK) KETMa-KeT uyaraMm XViiMaca, 3/eKTp ABWCATeAHUHT
nuLzamy Sapkapop Synanu.

Mycragna ynro‘mmﬂa yarapmac TOK 3JeKTp IBHTaTe/1apH Maxcyc
Basuhanapra MYJKaNNAHFAM JBUraTeIapAup. Yaap Tyrpucuia  12-
Go0pa ranupuaras,

1 L .. -
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8-20. MCPODNAP BA DOHAAIM UL KORDDULMEHTH L
Xap 6up a/eKTp MaALIMHA HULNATAHHIA SHeprest Hepod Gynamm: GyHs
Jail ucpobsiap TyAaTAa, MIUKANAHWLIAR, UYAFAMAAp CHMJADHRA Ba XV
WwuMua CHMMapAa coaap Gvnajuu.

Mfnaraaru vcpopnap Pn &kl MarHUT NCPOGAAP AKOPL KHCMH
Ba KYTO YUMapHHHNT KafiTa MartnT/auMlUHAaH, THCTEPe3UC Ba yiopMa
TOKJApAan Byxyara kenaun. blepodaap KyBBATH KaliTa marnuTAaHHm
yactotacy f = pi/60 Ba MariuT HHAYKIMACHHHHN MAKCHMAJd KHHMATH
By ra Gornny.

Mexauux mepodsap Puex €k NuKaNavuuiian Synaguran
HCpodAap IOAUNNIHIKAPHHIT HIMKAAHANIH, AHAGHYBUH  KUCMAAPHUHE
XaBora B UYTKAJADUINIY KOJJEKTOPra WIIKanaHMIOH Tydalie CcOmHp
Oynaau. Mexanuk ucpodiap KysBaTH MAlIHHARHHT AfJaHMIN TE3JUIH
n ra npornopuHonad Gynand, Py Pyex. aitmauMtn Tesnuwry  yarapmac
Ba [y yirotHn TokH Y3rapmac Oysranpa jonmuit OfianH pa malluna-
HUHT Warpyskacura Oorauy Oysamailgn, By nepoduap caaT wmaam
Hepodaapu P zefllunagm,

daekTpux ucpodaap TOK AKOps 4yAFAMH Ba gyTkanap Guiau
KOJSIEKTOP opacHpard YTHIU KOHTAKTHAAH YIraHuAa, LiyHHHTREK, Gapua
yHFOTHIN uysramnapHia Ba KyIIMMua KyTGJapha losara Kenaju:

Po= I2ra+-Py + 2 ¢ g0 -T2rc +-Uly.
UiTka xourtaktugard Hcpopaap P,= AU, I kyunawwummnr AUy Ty-
wiug OnAan OenrHNaHAIH Ba KYMHP uUjTkasiap, rpaut Ba sseKTpaaH-
ran TpaduT uyTKanap yuyH 2 8, mMeTann xymHp uyTKanap yuyH sca
0,6 8 xalbyn guhdHray,

o » 3
ﬂl{Opb qyJaFaMH Ba NyJaaTiard KYWuamua Hcpo (l] rap i Wi Mar-

HAT MailJOHHUHHMHT AIKOpb peakiHacH TydaliH Ba cexlUnAnap artpoduiaa
XocHs O¥aM0, KOMMYTAUHAAAHYBYH MaHAORAAp Tygaliig MarHuT Mafi-
JoiwpgHr Ovswanumigay By)KyAra Kegagu, By rncpodsap 0,01 nax
0,005Ux1, raua Gynagu ba J}: ra mponopiuonak ged xucobnanagwy,

Mapaymgy, Matmpauuur ¢oifgamr Kyseata P, HHHIF  MaWHHAHHHD
TyAa KyBBATH P, ra HucOaTh (oiinaay nm wosdgpuunenty fed atanand,
Y xohpa renepatop yuyH ¢oimany H xodbduisenTit

P, ur

Tlr= 31‘ = UIFFPat Puext Pt ﬁl(?ur) 100 %. (8-26) _

DNeKTp ABHraTeNH YYyH sca:

Tro = % U= @t P’S;‘ Port Py 1009%. (8-27)
i . . 1

Dofganm K KOB([J([}HH!{eHTHHHHF Harpyskara OorjK paBHuia y3-
rapuun 8-33- pacmpa Kypcatuaran. Iuunk Harpyskaiapra dofigami uur
Kos(puumeNTH KhuiK, @yHKH P, ¢ofigand KyBBAT KHYHK, CAAT HLLAALI
" Hepog Pe sca P, ra wnearan karTta, Cant wunail Hepobn  goummi, -
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wy cababau doiifany Kyesat optranja goiiaand Hil  KO3pOUIHCHTH
xam Te3 opraau. Cyurpa Ps snexTpuk HcpodJiap TOK KkBajpatara Ipo-
NOPLHOHAN paBuHlLla opTajai, uyuks qoitaany mi  KoappHIHen THHIHT
KaTTaJialliill CekHH4allaiin Ba _\'lllill.i" KATTaNUulrn ()lII)O[) MBI{CHM}'MTEI
etud, xamas Cownaiiin. olijann Mol KOBQHUIHEHTHINHT  KATTAIALIN-
HWIH CeKHHJsalIajH Bd YHHUD KaTTaJaura GIII)D[] MaKCHMYMIa 011!6, Ka-
Mast Oomnaiiau. Poiijann unt Koa(PUUHEHTHHUHT SHI KaTTa KHAMATH
ozataa (756—100)9; Pu jna oynauum sa 70—939 ra Tenr Oynanu. byu-
Ja KarTa pakamJsap KaTTa KyBBaTAH MalliHajapra TeTHIWIHIAHD.

8-21. DNEKTP MARBAHANALL FEHEPATOPIIAPH

AnexTp Citn Onsan NaiiBanjJjallla 3MeKTpo) Ba NaiBaHjy KHJIHHA-
JIMTal JleTa/ib opacHjard Kyu/laHull KeCKHH ysrapaju. OJeKTpoj Je-
TaJra TeKKaHjia KHCKa TyTallyB Gy.aajid Ba Ky4yJaHull Hoara TeHr
6ysagn. nekTp €M naino OyaraHuian cVHr 3JEKTPOj JAeTasjiaH Kai-
ya ys0K Typea, Kyulanuin lynua xatra Cyaapan. Dupox paiipaunjiam
cupaTan OVIHIIH yuyH TOK Kar-
TAJIUrHHEY HJ0#H  OopHya  JLoMMHuL
cakjab Typuur Kepak. DBy Xosxa
FEHepaToOpHHHr Tailuki XapakTepHc-
THKacu 8-37- pacmaa Kypcatharan

™,

NANN
\\\ I

0 80 150 240 320 a

—7)
%

8-37- pacm. DaekTp &iin Gunau 8-38- pacv. Daextp €in Gunan nail-
naiiBaHAnan reHepaToOPHHKHE BAHIALW TelepaTopH.
TAWKH XapakTepHCTHRANapH .

KYPHHHIIAA, SBLIH  KEeCKHH TacaioBun Oyuuig Jjo3uM, XapakTepHCTH-
KacH KeCKHH nacalopui oyJdrall Mdaldiaia KyuyJaHHLInHHED KaTTaruia
ysrapuimiapuia xam Tox JKyJAa Kam ysrapajm.

Dynpait xapakrtepucrnxann rereparop 8-38- pacmja Kypcatura.
Yuuur NyN, pa S,S, xyronapn Nyuiau napyasiauraura §xmaiiau. Kyro-
JAPHHHT KeTMa-KeT yJaHrad yilrotuul uyjramnapi 5 Ba B uyTkanapra
yiadran. N,S; Kytonap saud Tyiimutupuiran, N,S, KyrOnap sca y3ak-
Jlap KeCHMHHH KaMaHTHpull HyJM OnJaH KyuH TYHHHTHDPRJITAH.

. Tajipanpaawaa A Ba 5 acocHil uyTkanapaan [s TOK OJMHAéTrania,
SKOpb peakuuscH N,S; KyrOuapHH Ky4JH MarHuTcHanaigu Ba N,S,
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KyTOnap oKuMHra- Jespau Tancup Kuunaiinn, A, b uyrtkanap opacupa
KYUJausll KeCKHH nacasjiy, b, B uyrtkanap opacupa sca amanja ys-
rapmafizu, my caGabumn yiirotHun toxn yarapucns kosaan. Ilaiisang
Jialll TOKHHHHT SHP KATTa KWiimatura r peoctar €piamuja SpHLIMIANH,
OneKTpoj Ba JeTasb Opachjari macoda yarapumu Tydaiiin Gysajurad
TOK NyJbCALHANapHHH L Apoccedb €pAaMHAA TeKHCIaHAlH.

8-22. Y4 YUYTKANK FEHEPATOP

Yu ufTkamt redepaTop amTOMAllMHAaNapia TOK MauOau cudaruga
nuiatuaagn (8-39- pacm). YeuHr acocuit A Ba 5 ujTkanapu Xamma
BaKT y3apo mnapasfesl yJaHraH akKymyJaTop Ba EpyriMK ManGaJsiapH-
nan ubopat SaHKHpra yjianra Oyuiagn. AKKyMyJISTOPCH3 TIeHepaTop
HINJIaH oNMaigH.

AnTomamnnauapna reHepaTOPHHHT AHNAHWHI Te3JIMMH KeHP uerapa-
nappa (6:1) ysrapafu, yHHHI KygJaHdlln Xap KaHlad TeslMKaa XaM
ysrapmali KosmlH Kepak. Bywra re-
HepaTOpHHHr  VIFOTHIN yyJIFAMHHH
SIKOpb  UYJAFAMHHHHT  KHCMJapHZaH
KyuJauulny onud TauwioBun A Ba
B ujTkanapra ynaml Gunad spHIIKjaE-
A, By xueM Xamya BakT KyTtOnap-
HMHT yB0KJAIIyBUH yuwlapy OCTHAA
GYnann, Oy yyaap wul BaKTHAA SKOPb
peaisici Guyian  KyuJH MArHHTCHS-
Jganagn.  Teanmk  opTranHua 3. 1o.
= K. Bd TOK opTraju; ailii BaKT/1a SKoph
_J T peakuHsACHIMHr MATHUTCHSIALT TaAhCH=

pH XaM opTaju. JIKopb peaKiHsiCHHIHD

MATHHTCHS TabCHDH SIKOPh YYJFaMH-

8:30- pac. Asrowawsmanap renepa- HHHP A Ba B uiTkanap opacuja :xofi-

TOPUHIHD CXeMacil. Jaunrad KHeMuIa 3.10.K. HH, AenMdr

YHFOTHIN UyJFaMHIard TOKHH XaM Ka- -

MaiiTHpa/iH. Wy cadadau amanja A Ba 5 ujTranap opacujary KyuJaHHIn
LOHMIH KOJaH.

Arap aiiylasulll Te3VIHMH ZyjAa Kam Gy/m0, reHepaTopHMHT 3. 10. K.
aKKYMyJITOp KyunaulUmian xuunk Gfvica, reHepatop Maxcyc pede
épramuia axparud xyimgagu. Illywnali kuow®, €pyramk  manGanapw,
cTatop, CHrHAJM AKKYMYJAATOPAaH 3Heprusi oJafH. MabiayM TeanHija
sca napajiiesl HULIAETraH akxKyMmyastop GumaH reHepatopian  sHepris
onagu. Ilapannen nunarasmja arap reHepaTopHiir 9. 10. K. AKKYMYy-
JATOP KYywlanmupjian karra 6ymd xosca, v axkymydasrop Oarapest-
CHEH 3apsiiiad Typaju.

Banazau dpToMalinyagapia ofgataard  repeparopaap  slliaTunanm,
KY4Jauuill 3ca Maxcyc BHOPALMOH THIGArH poctiarnuiap épaamuia 6up
Xuaja cawaad TypHiami.
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8-23. ANEKTP MALUMHA KYYARTMPIUUM

CanoaTHHHP KaTOp COXanapuja KaTTa KyBBaTJapHu AaTuukiap oo
papuran (7-8- §) xyMa Kuuwk cursajnap épaammua OowmkapHilica TYFpH
kenamu. Dy curmanzap wyuaiituprau éppamuia gydaiTpuanion Kepax.
Ynapiian Oupu 8-40- pacnaa KypcaTdirad, 3MEKTp MalMma KyuafTHp-
THYHJIHD. -

DBy ozataard sikopsau ysrapMac TOK Maumisacu OYsuG, YHHHI SIKOPH
Varapmac TOK ABHraTesl €KH acHHXPOH ABHraTesb €paMuja ailjauTHe
punagi. KyrOmapuuur uyJsFamiapH
10-6 Ba 10-7- pacmia kypcaTuiaranu-
Jlex CTaHHHA apuiyajiapuja zikoiina-
wand Ba Oy epaa yJaap Oorlapuiil
yysramapu Jjed atanajin. Copnanaiu-
THpuID  Maxcagupa  &-40- pacmaa
KyTOnap Yarapmac TOK MalllHHACHJArd
CHHIapH YHKHKJH KuauO, Gup Ooil-
Kapull yyJaramu Ousan KypeaTuaram.
Hatuukpan Kesran OoiuKapHul TOKH
IsN wy™oman S Kyt0ra liynasrau
OyiiiaMa MarHuT OKHMH XOCHJ KM=
sagu. Slkops aitmaurannga  yuuHr 8-
40- pacmpa Tyrapakuanap Gunan Kyp-
caTH/JraH cumiapumia L, 3. 10. K. X0-
cun Oynagn. A, A ufrranap gucxa 8:40-pacm. DaekTpMAWNEA Ky
T}'T&Iﬂl‘aH Ba LLIYHHHF yuyn  SIKOPb l.;a;']';-upr”qn_
yyJFaMaapuial  katrarmia [, ToK
Yranu, Oy TOKHHHT SKOpPb CHPTHra SIKHHPOK Oyiran cumaapard iy-
HaJIHLIN KYpcaTdarad. Arap Oolikapuin uynramura Gepusrai KyBBat
Uyly ra menr G6fuica, sxopb uyaramupart £/, KyBBaT yHiaH Kym map-
Ta Katta Oyaanu. Auidarra, Oyujail «kydaliuip SIKOPHM aijIaHTHPYBUH
GupJaMwil JeKTp ABMraTe/]d KyBBaTH Xucodura Oynamu.

I, TOK SKXOPHHHT KVHJananr MarHUT MAfZOHMHH XoCuJi KMIAu
(8-8-§), 6y maiimon ¢asona Kysransmac Oysu0, MALUIHHAHHHD KI4H MaH-
JoHn Oynagu. fxopb wysjramu Wy Mafiioupa afinaann Ba yHia HKKHH-
ui E, 3. 10. K. BAa ToK Xocua Ofnanu, Oy Tox 8-40- pacmia AKOpb
Mapkasura SKMH cuwiiapia kipeatwirad. Kyngananr ogum karta Oya-
ranggan curuan Oaxcapysun asuraten B (anektp apuratenn) ra 1o00pH-
aaérran Eyl, wyspar E/, Kyssatpan amva karra, CHrHAJAHHID yMyMHH
KyHJIa RN

Bl

Usls

10000 rava Gyomiuu mymgnn. Lynpait kuaud, cursansusr 1 em KyB-
pati 10 wern raua gydaitTHpusnLg MyMKHH, Xosuprd samon IMKiapn
KHJIOBATTHHHI VHAaH Oup ysiyiugjan Oup Hewa yHsia0 KHJIOBATTra M-
JKaqiad Taifiépianain. DueKTp MallHHAa KyyYadTHPrHYHHHHT axoiins Xoc-
CaCH YHHHI' MHEpDLHMACH KaMIurH, fABbHH CHCHaIra Tes KapoO Oepu-
LIHANp.

o -
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IMK xyrénappaa (8-40- pacM) nwvM samkHp Onpas  KeTMa-Ket
yaanafdrad aga Oup Yyneam Oop. By uysram  KOMREHCAIHS WYAFAMH
(KY) mefinnagu pa y Ofnvaca rRyvalitepruu muoaail oamafip, Ly uya-
FAMHHHEI MarHHTJOBYH KY4YH [, TOK XOCHJT KWATaH MarHHTAoBUR Kywura
KapaMa-Kapili HyHanran Ba YHH aBTOMATHK paBuLIZA KOMIGHCAILHS-
nafian, AKc X0nAa SKOPHUHT [, TOKH XOCHA KHAIaH Ba KyTGAap OKp-

MHTa Kapama-Kapliy ftyHanrag GyiinamMa OKHM MAIUMHAHM MArUMTCH31a0
k¥iiran 6ynap aau.

8-24. TEHEPATOP — BJIEKTP ABMIATERM (T — 31) CXEMACH

8-41- pacMAa KYpeaTHJiral  TeHepaTop-5/IeKTPOABHIATE b CXEeMacH
CTAHOXHW XaPaKATAAHTHPAETraH 2/JeKTp JBHTATeJNHHHHT alfiJlannll  Tes-
JIHTHHM TEMAMAH, TEKHC BA KeHr yerapajapha YarapTHpHII HUMKOHHHH

Gepani. ] .
3 u )
- b (
oS
4 v s

1

8-41- pacu, Feuepatop wiekTp ABKraTEM cXeMacil.

DnekTp Avdrartesst / UBHC ¥3H 1OprususG w0opull  PeOCTATACH3 TIY
ABUTATESHY 2uePrust GHAAH TABMMUNORYM Teueparopra  ysanaau. [ene-
paTep B2 IEKTP ABUTATENHUMHT yilrotryu Aeh arapapuran  maxcye 3
redepatop 3 gaw Cepunalurad MycTAKMA YHFOTHIOrD 3ra. Arperat re-
HepaTop 2 Ba yHFOTIMY 3 HM acUHMXPOH 3MeKTP ABWratens 4 afisay-
THPAAH. )

YRFOTHII TOKHAH peccTat 5 OHAan pOCTAAL Ba TeHepaTtop 2 HUHD
YHFOTUIY TOKHUH, ONuOGADHE, TeHePATOPRHET KydLauHUInHH peocTat 6§

. Ounak {2rapTeHpHO, snektp ABkrateau f
% P BUHD aBiAaniuill TeSNUTHHRK Y3rapTHpHiD MyM-
kup. [enepatop 2 mudr yleroTRI TOKH

; fifuanumnbEy  §3raptupid, MepexJIodaTeNis

] E e S o = 7 épmamia TeHepaTop  uYTKAAADHHHHT

KYTONMEREY, GUHODApHK, 3AeKTP ABMraTe b

I nmir afinasull #yranuinyeu Xam §arap-
THPULI My MKHH,

By cxema 1maxTa ycTanoBkajaplipa,

M KeMASADUHHT CY3ulll  BHYTHAPWINGNG 10DPHT-

0 20 40 60 80 %,  Manapuia, MeTANmAYPIHd  SABOANAPHAA  BA

© O METAA  KMPKHMLI CTASIOKJAPH 10pHTMANapk:

¥

E;%T Picﬁéngllizfﬂ;;’ﬁ'3\-;:’;‘:;1:“1{ Aa keur gyananunam. 8-42- pacmua [—2]1
ABHraTamg AlE MTIES o . . . . .
XapaKTepICTIKANAPIL arperatusinr 8-32- pacMia keATUPHIranAa.
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rura Yxiaml MexaHHK XapakTepHCTHKaJapH KypcaTuira. / srpam 4H«
34K cog Hazapuil XapakTepHCTHKAMup. ¥ IBHIATeJHUHT 7y Kaplipaur
HOJIra Tenr Oyarannaa xocua OVnap sam. YHuaH nactia TesqiMKHH re-
HepaTop KyWIaHHIUHHH Y3rapTHil OHsiaH pOCTJIaraujiard, 10KopHja 3ca
JIBUTATeJIHUHD  VAFOTHIL TOKMHH Y3rapTupHil Ouuiad pocTJiaraHfard xa-
PAKTEepHCTUKANAPH JKOHJalLrall,

By xapaxrtepuctukanap jespiau Oup-Gupura napassien Oyaran TVEpH
YH3HKJAPAHP Ba YJap pocTJallja ¥3 KaTTHKJWCHHA —cakjaiiamnnap, Oy
3ca MeTaN1 KHPKYBUH CTAHOKJAP YUyH 3Kyja MyXumuaup. Poctaau
AuanasoHn taxmunan 1:20, OMK gyanauusranaa sca 1:100 sa yujaau
Xan OpTHK.

8-25. NABOPATOPHMA MWLM
MAPANNEN YWFOTULLUNKM 3NEKTP ABMIATENM

Muwim Sazcapinmaan ongn 8-16 pa 8-17- naparpaduapniur  masuynd Gujad Tta
HIILHHT.

M naann

1. CinanadTran snekTp ABHFATEAHHHNT acocHii TeXHIK MABIYMOTAAPHIN  E3ub
oaunr, by Manavvortaap acocnaa Kepakin Vauaw annaparaapin Ba  épiaMuin anna-
FiiT.']ﬂl)I-IH Taljanr ,\:ﬂ}h‘iﬂ r') {II[!Ii]}}.’I‘I'.-'I(!]‘}[]]!JII" TeXHHK !\1FI.'[-.'[}-’MUT..'IapiiHI{ &351(’) OJIHI.

2. 8-31- pacwaa wipeariaran cxemann fpgnur Ba yiunl paxOapHErH3ra xypeartuur,

3. BuekTp asurate i 0prizHG 1060pHHT. Y Hilr
altnauinn Iy HAJMIIHEE QUHKAanr. DJeKTp ABHraTenii
TYXTATHHT.

4. a) yiiFoTHII uyJaFamMigarl ToK iy HaAHWHRE V3

rapTHpHIl OHIaH,
a
=

0) AKOPBL UyAFAMHIATH TOK H¥uasnmmug yarapri-
puln GHJaH  BJEKTp JABHFATCJHHHNT  ailjaunil jtyHaimi-

Haja  EyuJanHll  Ba  HOMBUAJ )-’l“lFOTlII_U TOKHAR TOPMO3
JEHTACHITHIE Tapauranrnim j"SI‘iipT]ip!IlIJ ouaan SIEKTP
JBUrATEAN HarpysKacun Honjatl HoMHHAN KHiMaTradua

4

) LI Y3TapPTHPUHE .

r,[L 5. Duekrp asurateniun toprususoGopunr. Homu-
V

—
L3 yaraprupinr (8-43- pacm).

O} Typan narpyaskanappa U, I, Iy, nsa F oun Gen-
\J runad oannr. Bysga F MEKIOp— [ eqaKanbis  yuura
kViinaran Ba ad pouarny TOPH30HTA BasuaTAd  Ty-

TTITTTITT TTITT ST -
THO TYpPyBUll KVU.
8-43- pacM. DaexTp ABHTa- 6. Oaudran mawaymorjapra kypa gyiinwiarinapin
TCAHHH TOPMO3JAI  KVPHII- auuKanr: .
MAacHHHHL CXeMacH. 4) 3MeKTP ABHTATECAWHINT  allAdNTHPYDBUH MOMCHTH

M= Fl (&l- m),

Gynpa F— wunorpaMv-wyunapia, [ — metprapia;
G) SMEKTP JBHPATEMN BYHCYU: KeATHPIaH KyBBAT:

M2nn c2nnl 4
Pye= 0 = I 0 (&~ m/cex);

P, uu patTaapia Hhojanacax:

M2nn
2= 0-0,102 — 1 03Mn;
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B) MeKTP JBHraTEJMHHAT (OfAATH M Koapuuiientn

P, 10,3 Mu
1 =-‘5j-100% =g - 100%.
Arap F — gyu spiotounapsa uopananca, M = FL (n. ») 6imann, Kyesar scai -
M-2mn 2nnl

Py= 60 = £ B0 (em).
Kyaatnir Ba xucoGnaws matixanapuun 8-1- sxajpanra égumr,
8-1- wansan

KyaaTunapaan Xucofinaurnapian

KysaTinjap u | ! l !

HoMepn Pal m DenaTma

A

n | F | 1l om P=Ul

& a a

afialmun we] M| wram am lam % -

7. Kysarnmaapjan Ba xucoGaauiiapiad omiirad ManayMoTaapra kiypa snexTp
JIBHTATeHHHHT HII XAPAKTEPHCTHKanapuui, avun U = const pa [y= const 6juranga
n; I; M; nw=f(P;) napuy scawr.

8. Homuman xyunasuinna STICKTD J[BHraTenH MArpysKocHHH HONJAH HOMMIAN
Kuityatrada Yaraprupunr, Gyena yilroTHil TOKHHH WYEAal poCTaasd TYPUHTKY, SJEKTp
JBATATCAIHAAD alIAWIIL TE3NEI'H VarapHIICH3  KOJICHH.

Ouamrran MABLAYMOTIAPra KVP4 SMGKTP JBHTATENHHHHT pPOCT/AWl  XaPakTePHCTH-
xacuny, avun U= const pa n = const Gyarauaa /y = f (/) uu acaur.

8-26. NABOPATOPUSA WLLK, MAPANNEN YWUFOTULUIIU TEHEPATOP

Wumpr Gaswapnwgad oagus 8-10, 8-11 pa 8-12- paparpadwapnnne sassyin G-
Jan TARHIINHT.

M naasmn

1. Crmanaérran renepatop Ba TeHepaTOpPHH afllaRTHPHIIFA MUJLKAIAHTAN SNeKTp
aeuratemiminr acocnfi Texunk  mabaymornapnmn  @3u6 oamnr. By wmabaymoTnapra
Kypa Keparui fuvaul anmaparsapi pa @paawdi  annapatiapnin Tanaakr  Xasia Gy
annapaTaapinir TeXuK ManLAvMoTaapiun é3nd oauur.

2. aextp jasuratennt (8-31- pacs) pa remepatop (8-25- pach) cxemanapmum
AHFHNC Ba yJaphn pax0epuHriara Ky peaTuur.

3. Tencparopuuur HOMAHAT ainammm Teaauryw ny, Aa yiormn toxu [y = 0 pan
Iy= ly.yy. raua Jsrapraiza 0eKTPIOPHTYBYH Ky KATTANHTHAM aHHKJAHT, Ansgnagran
KuitvaTaapun 8-2- ajsajra €3uur.

8-2- manman

Kyzaminungp
Honep I

eaatva
anafmun
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s

Oannran ManaymoTsiapra Kypa €anT 1OpHII XapakTepHCTHKACHHH, ABHH n==const

Ba /= 0 6yarauga E = [ (ly) uy scaur.

4, Xynnn my yaamnun cxeMacHupur yaupjad doiigananub, HoMmHMHEAn alfianui
TeIAHTHHH, TEHEPATOPHUHE YOMNDAN TOKHMHH BA HOMHHAJ KYuJlauULINHH AHMKAAHT.
Ciurpa reRepaToOpUMur yiroTHUL TOXW B3 VHHUD 48R TE3NWTHHH  VErapHiucH3
cakmjawran xonaa, rewepatop tokunn [ = fy man /=0 rawa gamaliTHpHur, Typan
warpyskanapra /, U, Iy Ba n xarramucaapud 8-3- wxajsaara €sub GopHur.

8-3-manpsan

U I 1 ] I ] n
KysaTmmnap ¥

HOMEDH
& l a | a I aiia/mun

SenaTMma

5. VilroTHir 3amipd KAPUNLIHTHHM pa revepatopunnr aiitaupm  Teamurian ya-
FPAPHIICH3 KOMAHDHD, TampHOauW TaKpopaanr.

6. Oauuran ManayMOTIApra Kypa relepatopiiiur TawkH  XapakTepPHCTHKACHHH,
ADBIH:

a) n=const va Iy = const Gyaranga U = [ (/);

6) n = const Ba r‘. = const Gyaraupa U= J (/) vu scanr.

Kysnamuuuane yarapuuiiig nponent xucotuna aunkaaur (8-11) dopumysna.

7. Xy my yaammu cxevacijan oiitasannl, TenepaTOpUHED HoMHilan  aiina-
HHLI Te37HTa YIFOTHIL TOKH KaTTANHIMHHM TenepaTtop Toxumuur Typan (/= 0 jad
I = ] raua) guilvMATIApHAA reHepaTop KHCriuaapiiari Kywianuil VarapHincus- Kosa-
JHrad KMauG yarapT HpHHT.

8-3- magpanra U, I, [, n xartanuxaapsn €anb oannr.,

Qauaran MaLIyMOTAAPTa KVpa, reuepatopis  pocTiaul  XAPAKTepPHCTHKACHHH,
finhn U = const ma n = const Gfurauta [y = fif) un scaur,

TYKKHU3IMHUKM Bob
TPAHC®OPMATOPIAP

9-1. TPAHCOOPMATOPNTAPHHUHI BA3MMDACH

DAEKTP  CTAMLMSIAPAATT  renepaTopaap HiA0 YyuKapraw 3JeKTp
SHEprua Kyn xoasapia cranmmsaapian ysok macodanapiary HeTebmod-
yysapra ysatadagd (19-1-§ ra xapaur), neTp y3aTHIIHHHT Tauuap-
XHHH ap30HJAIUTHPHIL Ba yHja “UCPrHs MCPOPHHH KaMaiTHPHII yduyH
SMeKTP y3aTHLIJA Ky4Jauuilighu 103140 KUJIOBOJLTraua KyTapHilra TyF-
PH KeJajd. DHeprHsiHH HCTeLMONUMIAD opacHla TAKCHMJAZa 3ca Kyd-
JIAHHIINH YHpapua €xu 1037apua BOJbTra pacadTupuin sapyp. Dyaap-
HHHF XAMMacH KydJauuilinp kyn mapranad ysraptupuill (TpaHcdhopma-
uugnaw) sapypatiud  Tyraupaiu.  KywsaHum o Tpascgopmartopaapia
Y3raprupnaanm.
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Bupop Kyuaanumm ji'srapynqauf
TOKHUHT YaCcTOTACHHH Y3rapTupua- |
ran xonia Oollka KyuJaHully V3-
rapyBuaH TOKKa aillaHTHPHII YUyH
HULIaTHJIAAMIaH  CTATHK  annapar
TpancopmMaTop  Jciunanu;
TpaHcopMaTopAa yarapyBuaH Mar-
HAT Madjoun Ougad Oormuyg G-
ral Ba YsrapyBuaH TOKHM TpaHc-
chopMalysinalira  XHsMaTt KHJAyBYH
HKKHTa (Dab3naa KyNpoK) uy.ram
6yaanu.

Cranumsgan  HCTeBMOMYHraua
Kyunanuur ki1 mapra Tpascdop-
Mallsilanaji, WYHHHT YUYH CTaH-
LHsaia ypHaTHArag reHepaToOpHUHD
1 kem KyBBaTiira TpaHcgopMaTop-
JapHHHI 4—0 Kem XaAKUKHIT KYB-
BATH TYFpH KejajH. DJeKTp SHep-
rugHUHr Tpancopuatopaapia Ovaaiuran ucpodaapn  HurHpiucu  Oy-
TYH sHeprocucremaaa OymajuraH  ucpoIapHHHr aHyariia KHCMHHH
ramkua Kuaaau. Llysudr yuys Tpancdopmatopunr gofifam Ml Kodh-
(ulMeHTH anua Karrta OYsuiIn 3apyp. XO03WpPri 3aMOoH KaTTa KyBBaT-
Jau Tpadcdopmaropiapia doitgani uil xKosdpullHeHTH HOMHHAT KYBBAT-
Jaa 0,995 ra erauu.

Tpaucdopyatopis Mamxyp xonctpyktop Ba oqmm I1. H. fAdnouxkos
(1847—1894) uxTHpO KHJraH.

.1, d6aouxos (1847 — 1894).

9-2. BUP DA3ANKU TPAHCHOPMATOPHMHI MLUJTALL MPHUHUMMNKA
BA TY3UITHLLNM

TpaunedopmaTopuunr wimanmm ¥3apo HHAYKIES Xojucacnazz  ofi-
Jananmiura acochiauran. TpancdopmMaTopHHir ojaTia MarHuTau OorgaH-
raH Ba ypamjapd coun Typadua OVaram nkkura 2—-2 Ba S$—-8 uyi-
ramsiapa Oyand (9-1- pacm), Oy uyaramaap Marutan  GOFJAHHIITHE Ky-
yaiTHPHIL YUyH nyviaTiad Kuaunran OepK MarHHTOnpoBoj Vaakaap [ ra
solamtupuiran OVmanu. Yiopma tokaap Tydainu Oynaguran  sHep-
rus HCPOHHH KamaiiTHpuil maxcamuia yaaxk Kamumsaurn 0,6—0,35 au
OyJran TyJaT Bapakaapiad, TOKJ4p 10KOpH uactoTaqil Oynranja sca
anua tonkapox (0,2—0.1 aa) mapaxaapaan linruaann. Bapaxnapnu Onp-
OHpPHAAH M30JALNHA KIJINIT YYYH yiapHd HHFHLILAH aBBAT HKKH TOMO-
Hira Jak cypkasain. Tpaucdopmarop nymaturnur TapknOnga 4—59;
KpeMHuit OYy/aamu, 1y Tygailsin THCTEPeSHC Ba ylopya TOKJap Tydaitiu
Oyaanuran mcpod Myla Kamasau.

Y3akuuur uyaramaap koliyialliraH KuCMJapn cTepenaap Jed,
VJApHH TYTAWITHPYBUH KHCMJAapu 3ca 6 VHuu Ty pyK Jeitnnanu. Crep-
*eHb Ba OVAMHTYpYK opacuaaru asora wyJramjap AONJalITHPHIALH,
Oy KHCM Jlapuya jJeiuniagu.
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Vaak Bapaxsapu <aiikaui-yiikaum, ssbid OHp KaT/IaM BapakJapH yJio-
FUHH MKKHHUYHA KaTiaM BapakJapu Oocapuran wuiaud  foepumnagn.  9-2-
pacMja - BapakJapiuir HKKH KaTjamu  KypcartHsrad, —TpaHcdopMaTop
y3aruHu HuFuilga yaap yerma-yer kyiimsaam. Dymjail furnmuga  yJor-
JIapAa XaBO THUPKHII 310 KaMm Ofnagu.

Bapagaap mactnad nsonsiuns kuauprad Ooaraap Ounan KeHHH yaaps
ra Taiiép Xosjarum uyJdramiapHH KHEZHPHLI MymkuH OYJajurad  KHAHO
naketaapra toptuaau (9-3- pacu), uyaram-

JapHd  YpHaTtrasjail  Kefinl sca MarLuTo-

npoBoj Cepruyaliran  Kuaud  mMaxxamnad l l
Kyiunagn. Dynja xocun Oyaapuran etep- 4
JKeHJapHUHT Kechmaapn  9-4- pacvaa Kip-
caTHITan: KHUNK KYBBATIH TpaHcdopmaTop-
JIAp yuyl KBajgpar luakJujia, katra Ba ypra
KyBBATJM TpaHcopmaTopiap YuyH AoHpa-
ra sIKHI KpecT luakaupa OyJjanu.

Tpancdopmartop uyJ/ramMiapa Typiu KOH-
CTpyKUMsiaary rFantakaapaup.  Mkku  Xui
uyJ/iFdM — TpancopMaTOPHAHT  NACT Kyu-
JiaHuIIura  MyJIKasianrag  Ba creprkenra
AKHHPOK, JKOWJIATHPHIAJHIAN 11aCT K Y 4-
gan pur (IMK) uynramit Ba joKopH Kyusa-
uutra  mysokagsanrad, (IIK) gyaram ye-
THra YHHMHT OMJIaH KOHUEHTPHK KHJHO KO-
JallTupusajnral 10KOPH KyuJaHHII
(IOK) uyaramu 6y71a1u.

9-1- pacmpa IIK Ba IOK wuynramuiap
pacMHH COAJ@NAIUTHPULI Makcajnga Oup-
Onpura HicOaTtan cypuwiaral xoiga xypca- :
THITAH. 9-1- pacm, DBup dazanu tpanc-

Bup ¢asaan tpancdopmaropaapaa (9-1- popuatop
pacM) Xap Oup uyJFaM TEUr HKKHMra Oyau- [ NOCCRIORoR 2o okons
HaJ B HKKaJia CTePIKEHra KOHJALUTHPH- i sy 4 — gofitam  okim

iidan: S—OHpaaNu uVaEaM conus i
aamgn. 1K uynram pa IOK  uyaeamuunr AADMIMET (90 B — HKHASMaH
HKKa/Ja yuaapu Oy SIPHM YyJramap 3JeKTp skt
IOpUTYBUIL Kyudapn KVIIKJIaaural  Kuauo
yJlanar.

Tpancdopmaropiap uyaraMaapuuuur Colll Ba ONHPTH  Yusiapd Ja-
TN anpappTHiEEe xapgaapn Ondan Cearnvanai. HyJramaapuuur yu-
aapu A, B, € pa a, b, ¢ Gunan oxuprn yuwiapn 3ca X, V¥V, Z Bax
Y, 2 Ondan Cearnaanapn. Karra  xapdaap Guaan 10KOPH  KyUJaHHLI
yyaraMaapt, Kuuik Xapduap Onvian sca nactT KydJaHull  gyJramsapi
Gearuyanaan (9-1- pacw).

Tpancdopmatophunr aueprist oJiajurai qysraMd OHpJaaMy i Hyi-
FAM, 3HEPrHAHK HCTEBMOJUNIA y3ATA/MraH UyJraMH HKKHJaMuH
uyqaraM gednsiagu. Iueprus OupJaMun uyJraMiaH HKKHAaMUH  dyJiFaM-
ra dyjram/apHu GOFJIOBUM MArHNT OKMMH épaavmpa Oepuuaiu. MKku-
JaMud UyJFaMAard Kyd4JaHdll  OuMpJaMud  uyJraMpard  KyuJaHHuiiaH

223



Knuuk 6yica, Tpancopmatop nacafiTHpy BuH Tpanchopvarop Aefin-
JladH; WKKHJIAMYH dyJFaMjard KydJaHul OMpraMyd uyJFaMjard Kyds
JIaHHIJaH KaTTa GyJica, Ky4yaldTHPyBUH TpaHcdopmatop Aeilusan.

Ulynzait kuauG, 9-1- pacmpa KypeaTmiran TpaHcdopMaTop macaiiTi-
pyBuHAHp. BHPOK, arap ax uy/ramra sHeprusi Oy YyJiFaM y4yH HOMH-
Ha/l Kyulamuwga Oepuica, AX uyaraMra 3ca HCTEBMOJIMH  yJaHca,
TpaHcqopMaToOp Ky4YaHTHPYBUH OYJaiu.

o = _]L"_'i 1ed

et

9-2- pacu. bBup daszanu

TpaucgopmaTop

BapaKJIAPHHUUr  HHFULI-
[a SKOHIAUTHIIH,

9-3- pacn. Tpancihopuarop yaruun
HITIHITS
1 — MACHHTONPOROA CTepycelli; 2 — gynFaMaap,

9-4- pacy, Tpanchopyaropmp Faniaapuiunr Kecut,

[Okopupa «ypecarnaran rtunaarn Ysaxam TpanchopMaTop cTe p-
wenan tpancdopmartop aed atanaup. Bupok, O poH TRIHIATH TpaHC-
thopyaropaap xam Oop (9-5- pacw), Oy XuJa Tpancdopmaropaapid mar-

(—\ [ —

& i ] 7 II
Ao~ i
| z 1

!-l i

| 18 7 |

| ] I

1] 3 i
ro T |

9-5- pucy. Dpouim (3s;pzﬁsm)

2241

TpaHcopMaTop.

HHTOHPOBOJ, TapMoKJanrai 6Vinb, nyaramaap-
uu ryé  Opoupall konnad osann., Bynaai
Tpaucdopmaropaapunur 10K pa LIS uyaram-
napi aitHg Gnp crepmennuur Vauna xoinat-
THPUJANUra siCCH Fantakaap Wakmiia Taidp-
nanaay. bpod THnuzary  TpaucdopmaTopdap,
macadqad, pajHOTexHnKd Kypuiauvadiapiia wi-
JaTHAATH, .
TpancdopmaTop HKKuAaMun. UyJFaMHEHHT
KyBBA4TH  TPaHC(HOPMATOPHHHT  HOMHHAJ
KyBBaTH Jeiliniaaiu. Ti.‘;iIiCtlJOpi\EaTO[JI-_I_HHE‘
HOMHHAJ KYBBaTH YHMHP IIYATOTHAZ €340
KYyiiHaagm Ba BoJLT-amnepaapia €Ky KuJjo-
BOJIBT — aMliepdiapia wjojanmadain. -



9-3. TPAHC®OPMATOPHUHI CANT MLLUNALLK

 TpanchopmaTopuuur GupJiamun 4yJraMg TOK ManOaura yJaHuO, HK-
KHJIaMyd UyJFaMud yJanvarau sa yuja Tok OyJiMaraH pe:KuMi  YHHHP
caaTt Hmaamu geiniagn. 9-1 pa 9-6- pacmpa arap p; pyOHJBHHK
yJaHran Ba p, pyouabnuk ysuuran 6yica, TpaHcdopmMaTop CaJT HLIIALT
pexxumuza Gyaanu.

AX uynramra KeaATHpusraH —OHpJIAMYH
Uy xyunanum cunyconadn (i, = Uy sin of)
Varapal@ Ba YHHHT TabCHpHZA  caqr
nuam yarapysual Toku [ic yragu. [Tyaar
Vsak GOyvivarasja 5H, caiT HULIALI TOKH
peakTtus [p, Oyaap sam (5-8- § ra xapaHr)
Ba ¢ oxum Ounan asza Oyiimga ycTma-

7,

£

Y,
0-6- pacm. TpaucpopmaTopHH 9-7- pacm.  Tpancdopuartop-
Ky cxemac. HHHT CanT Muaalaard Bek-

TOp Auarpammacit.

yer tymwnd, U, kyurankmaad 90° opkaga xoaranm Oyuap smu, Oy 9-7-
pacMjary  BekTOp AMarpamMmaja Kypcaruarad. Amasnna GupaaMum uyJram
SAIUKMPIAATH BATTMETP CalT HONIaUlja ¥sak nyuartugaras HCpod Kyes
patira tenr Oupop Pe KyBBatHu Kypcaraiu. Cair HILTAIAA YyJFaM-
HH  KH3AMPHINIA KeTaauran KyeeaT ucpodH mnyuatgars  ucpoduiapra
mucOaTan yKyja Kam, HWyHuur yayu xam ymi Xucoora osmmmmaigu. [yn-
fait Kuamd, cant nutiawt TokM o= ) [; + !I'—:_x, Oy epia [la,=P,
GHpJiaMd{ uyJFaMzard TOKHHHE AKTHB TAllKHJ 3TYBYHCH.

[Tynataudr cudarn oKopu Oyuranu yuyH lae Ip, Han aHya KHURK
sa [, Tox U; kydnanumpan 90° ra sxun Oypuakka opkaga KoJaj,
cos@. sca 0,1 ra sxun Oyaaau. Canr vuwiam TOKH OMpJAaMyH UyJ/iFam
HOMHMHA/I TOKHHHHT 4—1096HHH TallKu KUAagH.
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I,, TOK GunaH GHpJaM¥u uyJFAM Ypamuiapu COHM (v, HHHF KYmafiTs
Macy TPAaHCHPOPMATOPHHHD MATHUTAOBYUM Kyuun—/F, =/[ w,
Jeiinnann, By xyu TpaHc(OpMATOPHHHI MATHHT OKHMHHH XOCHJI KHJIa
1, Oy Dy OKuMHMHT Kyn Kuemu nynat OyiAnad tyramaan (9-1- pacwm).
by oxuM HKKasa uyJraMHH Ypab oJjran Ba dofigann Exu umug
oxum jeb atanand. By oxkum uyaramaappa  sbexTHB KuilvaT/iapH
(5-29  dopmyuiara acaocait)

E = 4,44f w, Dy, 9-1)

E,=4,44f w, D, (9-2)
OfJran 3NEKTP I0pHTYBUM Ky4 XocHsa Kuaaau. By epha Py— oxHMHHHP
MakcHMa/l KHiMaTH, w, Ba W, uwyJraM ypamaapu coHu. Mxkana s.10.x.
E, Ba E;, xam oxumaan 90° Oypuakka opkaga KoJaamu (5-8-§ ra xa-
paur) Ba asa KHXaTHAaH ycTMa-ycT Tywiaau (9-7- pacm).

O3 compard MarHuT uyushgnap 9-1- pacmaa KypcaTHJraHHLEK, Xas
Boja TyTawiajgu. By uusmkiap @ counnil oKHMHHH XOCHJ KHJAau
Ba y (hakar OGupsamud uysaram Ypamnapuuu kecuO YTajd Ba yHAA CO-
QUIHI 3.10.K. XOCHJ KUJIaju:

E o= 4,44},0,Pye. 9-3)

(5-8-§) ra acocau:
chz !l;\ﬂ]b = lrlxxl, (9'4)

Oynja, x, OupjaMud YyJiFaM COUYMJMIMHIHHT HHAYKTHB Kap-
WHAHTH JeHuIaqd Ba COMMMI oknvura Ooraur Oyianu, TTynartauar
TVHUHTAHANTH Kanua KaTTa Ba MarnuToNnpoBoj Kauua EMoHn  Huruiarad
Gynca, COYHIHIN Ba X; XaMm K¥I OVJaui, JeMaK, KyuTAHUIIHEHD OHp-
JAMUM dyJraMiia TYUIMINE XaM WyHua gy Ovaaurn  Ojaraa,  Tpades
dopmaropsap nynaruna nupykins 1,0—1,45 sa 1,65 ma rava onuma-
an. Kam kysBatyin  Tpancdopmatopaapia HHAVKIUISAHMHALC KHUMK  KHil-
maraapt Kadyna guiaubanu,

Canr nuamga Supaavun YyaFaMaa K yuJasuin rymnmm e ’l-frz-i*xg

KyJld KUUHK Gynaﬂ,u pa KupxrodHuur ukkuHun gowyuura kypa Kyd-
JIAHHLIHHHT OHME KHIIMATH

i =—e,

AbHH Oy KatTajukjaap Oup-Oupura TeHr Ba (pasacu Gyitmua 180° ra cui-
yuran Gynapu.

;= U ysinw!
Oynaraun yuyn,
e=—Uusinot =U,(sinwt - 180").
bunoGapuii, sypeKTUB KHHMaTAap TeHr
U= E\= 444w, Py
Ba (pasacu Oyiinua 180° cwixuran 6yaann (9-7- pacmra wapanr).
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Canr mmnamga MKKHJIAMUIT uyiFaMaarn Tok [y, JemMak, KyuJaHuin
TYWHIWY xaMm Hoara teur. LHynmnr yuyi 3.0.K. Ba KyWIAHHIIHHHT OHKiE
" KUHMATIapd Teur

Iy= €y
Ba
Uy= Ey= 4 A4[w,Dy.

Karra 3.10.K. HHAD KICHK 9.10.K. Ta HHCOATH

¥ —

Ly 444 @by oy

o I A (9-5)

TpanchopManus KospQ e TH AeHHIANN,
Canr muani

U .

ko= Ul (9-6)

:? > 1 6yaranga TpancopmaTop nacaiiTHPYBUH, ‘-;—1 <1 gnga oca
o) 2

KyuafiTHpyBUn 6yau06 Minaiizy.

Caqar HULIAIIHKHT BeKTOp JAuarpammachaa (9-7- pacm) MKKaa 3.10 K.
E, Ba E, xam @, oxumaan 907 ra opiaga kodaju. Bupaamun uygeam-
fa KywJanpim TYIHIH nodra tenr e osmmrann yuys, U,=E, Ba
U,= E; 6ynaan.

9-4. HAIPY3KANN TPAHCDHOPMATOPHMHI WLLNALLK

Arap p, pyounsHuk tytawtupiiaca (9-1 sa 9-6- pacwm), vy xoamna Ey
3.10.K. TABCHpHIA HKKHJ/JIaM4YM 49yJraM Ba HCTEBMOJAYH Kapuinanry 2
opkam [, Tok yragm, 6y TOKHHHT KaTtanaurin OM dopmyJacijian amui-
navanu:

.IrE:- T ——————— —— =
lll (".A _!' Ty {- (,\'-_-' I Xxu )"
6yHIa r, Ba ry HKKHJAMUYL UyJIraM Ba HCTEBMOJUHHHHT 4KTHB KapLiH-

NHKJAPH;

Xp Ba Xu UYJFAM Ba MCTEBMOJUHHUHT PEAKTHB KapLINJIHKJApPH.

MKKknnamud wyJFaMHHEC (HEAYKTHB) PeakTHB KapILUHJHFH YHUNT CO-
YHJHLT OKKMH @Dy HHHT OVJHIIHTA OOFRJHK.

Jlenny xonyuura x¥pa Xocus wuaunran £, 3.10.K, XaMma BagT yHasr
XocHa Kuaran Tokit [y TpancopMatop  MariiToupoBoANAArH  MArHHT
OKMMUHBHE - Varapuiinra Tyeimumg gauran fiynanmmja  6iaanm.
Byuzau uyavamuapi [, na £y roaapin 9-1- pacMaa  kypeatiiarans-
flex, amaqaza Oup-Oupu  Omwian yupamuran  fifHaauimga  yTap  sxai
Zlerad xyJoca unkaiau. Dy xomua @y oKHM uyspamyap XOCHJ KuJrat
Fi=lLw, Ba Fy= [, mMaruutiosun KyuJapRHHED GHPraJHKJAArn TabCH-

pHAaH XocHa O6Vaamu, sbHi
FitIy=F, 9-7)
Oy 9-8- pacmaa Kipcath.iran,
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Kyimnarn caGabnapra xipa F, karrammk tpauchopmatopsusr Gap-
ya marpyskanapujia yarapMacaad AOMMUNAMIUUa KOJajnu.

Tpancgopvaropiapaa Xarro /,= I,y Gyarasga xam Gupiamun gyd=
Famja KyuJauHIl TYHIIMIOH [, ]x'"r']-’—.'— X% Uypn Bunr (2—2,5) 9 i TAWIKAT
gunami. Uy= Uy pounuil 6§ araun yuyy, £ = 4, 44jw, @y = U,n=const;
deMaK, Py OKHM Ba MarHUTIOBUM Fe KyY Xam amajja JOMMEIHD.

I, Tox kymaiiranga F, HMHr MATHHTCH3JALI
TaLCHPH  XaMm oprajH, Ouxodapun, OHpJaMum
UyJIFAMHHHT TOKH aBTOMATHK PABHILAA MATHHT-
JIOBUH F, KYUHHHT MHKIODHM KaHuara oprca
Fy MarouTVIOBUHM KYUHHHI MMKIOPH XaM IUyH-
yara OpTajd, FHHU

Trl = P—lx—{_ (_ _1;}

9-8- pacMaaru puarpamvazai K{puuuG Ty-
pubuuxH, [y Tox oprrammza [, Tok opraju
Ba ¢, Oypuak xamaiiuG, rpanchopMaTophunp
KYBBAT KOJPUINCHTH COS (e IGHAMATAH COS @y
raya opraiH.

Arap MAareuTIoBYM Fe Ky4 KaTTANNTH XH-
cofra omiHMaca (XucoGra O/IMac/HK MyMKHH),
y xoJd

Fy=F, égn Lw, = Luw,,

9-8- pacy. Maruntiosun
KyWIapHiHD  BEKTOp Jxwar-
pammacu.

Oynnan

1 (9-8)

(&) -
g
Bl

BI'IGPI‘HH HCTEDMOJUHCH YyHYH 0laTiAd Tpauc (]) OpMaTOp Kyu-
NaunHIIHHHHAD OPOIEHT S"'SFH{JHLUI-I

__UE Y. 10009, (9-9)

AU Y, =

S'pHH TpaHcopMaTOp caiT NULIALIAH HOMHMHAJM Harpyskara Yrranga
KYYJIAHHLIHUHT WKKHJAMUM  TyTKH9/apard  Varapuiun  axavusTaniup.
dynna Up= Uyn— MKKHJIAMUH HOMHHAJ KYUJIAHHLIL

By xarranux ¢axar [, raruna amac, Oalkd cos @, ra xam GOF/uK,

Xoauprit 3aMoH TpaHchopMaTopaapiaa MKTHCOAMI Ba TEXHHK cabad-
napra kypa ly= In Ba cos@,= 1 Gyaraupa AU, uu 2—39 ra sius
Kuainh oNuHagH.

Uye— U, aiiupva uyJraMJaapHUHT KapLuusurura GOriux.

Tpancdopmarop U, KYUJaHHIIKHUHT Harpy3ka TahcHpH/A Y3rapHInH-
i 5-9- § ya kypuwirasgek BeKTOD jpHarpaMMaHH Kapail OMJaH Kypuil
mymun (9-9- pacm). Cant uuttamma E, 9.10.k. U, ra aitman Tenr. Har-

pyska Gyurania HKKuAaMun uyaramaa lp } /2 42 KyduiaHHII Ty
pyft Gepagm pa Uy gywnauum E, pan xuuuk Oyanb xonapu. Kyuia-
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HHMEUAT §3H CON JKHXATHAAH HCTEBMOTUMAA KyWIaHWUI TYIIMIHra,
sipin U= L)/ r2-|- &2 ra mewr,

bBupog E, 3.10.k, jouMiit KoJa oJvaiian, YyHKH P, MarHiuT OKHMH
OupmyHua Kamagnn. 9-10- pacmpa Tpaucopmatop OUpIaMUH  UyJFaMH-
HUHT BEKTOD HuArpavaici  Oepuarad, DBupiamup  ayjiras  TOMOHHJAH
TpancgopyaTop Acpri upueéMunr Oyaann, ynjaa XaMm JeKTp LBUra-

Lt

. e
£ 2
0-9-pacs.  Tpaneqopatatop 9-10- pacM. Tpancipop-
HKKILIAMIE 301RIpHIe MaTOp GHpaamun sdi-
BEKTOP JULALPAMMACH, AHPHHHIT  BeKTOP

JHarpamyacit.

Teanaru cuurapu £; xapimm 3.0.K. Xocua Oyvsanu. BuxoGapun, yarap-
Mac Upw KydJamuin OHpJiamMuit yyJarania KyuJaniun Tymumm f, 'I/r'f—i—xf
ra tenr sa E; s.10.K. 1mm mysosamariopun — £, Kucmaapaad uGopar,
LI
Ulns =3 E!‘. -+ [121. (9-10)
I, tox opruum Onnan [;z, oprapm, E; Ba @y oKuM Kamasgu, Ounoba-
pud F, XaM KaMasjiu.

[yngait xuaud, (9-9) dopmyanaja xyunandiIMgHr HKKaja dyJram-
Jdarn Ty XucoGra OJHHCAH.

9-5. Y4 MA3AJIM TPAHCDOPMATOP

Yu dasaan Toi Kywnr TpancopmMatop nojcTaniksiiapuia yura 6up
dasand Tpascdopyaropsap  cpramiaa  rpancopmanusaanagy. By Gup
dazanm TpancdopMaTopAapIINIT yu (pasasnd rpynnara  yJgaHHII  KOuJa-
qapu yuarapu 6-2, 6-3-§ sapia kypué yTHaraH s, BHpoK, TakcHM-
JIOBUM TONCTAHIMSLAApAA KYTHHUA Maxcye yu (hasani CTepreH M TpaHc-
dopyaTopaap uImatHaanay, Oynjall KypuiMaJdapHuaur yu dasand rpymn-
nara KaparaHja HapXu apsonpok.
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Yu dasamn TpaHchopmaTopuuar Tysuanun 9-11- pacvaa x¥pcarui-
ram. Y3akHu fHFMINIA BApAKJApHUHT sKoitjaumur 9-12- pacna, crep-
JKEHJIAPHIHD Kecumit 3ca 9-4- pacvpa Gepuuiran.

Xap Oup ctep:kenga Oup casa uysaramaapu koiinamamn, Uysiaram-
Jlap KOHUEHTPHK »KoiJallany, Gyuja 1acT KyuJanHill yy/ramiapi crep-
JKedra stkHEpor O6ymaan. 9-11- pacmpa uygramaap mwapTad  pasuiuaa
crepxendiap yxu OYitna® Oup-Gupuian CH/DKHTHITAH XOJ4a KV peaTHJ-
rad., DupJaMyn wyaramjap Xa™, HKKHJIAMud gyJraMaap XaMm o IoJy3
(Y) éxu yuGypuax (A) waxsuna ynanumn mymkad, Bupok, TOCT ra
Kypa Gakar yu Xua cxemajd: 10J4y3 — HOMM  gukapuiran ioanys (Y/
Yy), 10day3s — yudypuak — (Y/A) Ba mommm tonays — yuGypuax (V,/A)
cxeMaJlapuiariia  yjanl MyMkHH. By Gearusaiuniaprara cypat  10KopH
kygaannut O yyaraMaapuHHEE, MaXpaxJaruCH 3€a NacT Ky IaHHII
TTK uysramiapuuuur yianuiiide Kypeataiu. '

Yu (pasasn rtpanchopmaropiapia OupIavMun Ba HKKHJIAMYH HyJFaMm-

JIAPHH 100113 €KH yuGypyak IHak/uja yJaulga uyJramJapHHHT  Mar-
HuTI OOFJIAHPAMHIHHK Hazapaa Tyl kepak (9-11- pacm): D, okHM
4 é é, B Ba C crepxenaap opiaan @, oxum A
Ba C crepikensap opkam Ba D, oxum A
Ba B crepxensap opkaau Tytawanu. Uya-
FamJiapAard MarHUTJOBYH TOKJap, MacaJiat,
AX, BY, CZ xamma Bayt 9-13- pacmza
Kypcatuaranugex, (asa 6yiinua cuiKHra.
CreprKeHIapHIHT TOKJap OHJan Moc TyHIyB-
un P, Dy, D, OKHMWIAPH  BAKTHUHOD  Xap
6up uomen’nwm

q) —E (J{)Hi t".'l.-' “ ((]-ll)

AHFHHEY OCPHILM paBLuail,

MKyMiiajan, BaKTHHHEE GHP MOMEHTH Y4yH
9-13- pacmpa GﬁA -'[-q’g"l—qb(*—‘—-o 5P+
+ Ppy— 05P,, = 0. By waprra, maca-
gan, ¢aar X, ¥, Z oxupru yunap éxu

, B, €, Gomr  yumap 1oaays  ID4KJIHAA
O-11-pacat. ¥u dasasm TPANC-  ynapranga aman Kuamsaau, Arap X, B, Z
(popaatop: TyTKu4ap Ontra Kuano vaauranga (9-11)

T O ey, IIApTra amas Kunuumaliny, 11lyunait Kumwo,
el il 1014y3 €xki yuOypuak IUaxjja vJariia uyi-
FaM VUJIApUHH BA OXHDJAPHUHH HOMIAUL Y3-

o V3ugan sapyp Oymmd Konamm, xoA0YKH,

' MATHHTJIH OOFJaHMarau avaraMaapia OyH-

Jait 3apypHAP HVK.

Arap Tpauchopmatopra yeTHaan Kapal-

ca (9-11-pacn), uyarasap coaT CTpesKa-

; cn Oyimua (yurra) ypajranuid  KypHid

9-12- pacar, Yu cpasamt Tpane- , Bvanali Yoaut ¥ 1 onaml  nedu
GopMatep nysaT mapatapuun  MYMKHH. DyHiau ypaul yHr ¥p :

fiHENLIL, gaju (wan ypawr xam Oysami)., By xonpa
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CHMJIAPHHAT 101{0;111 vugapin Gomannm 4, B, C ned, nacTkuiapunu
oxupri X, Y, Z nap je6 onnin gepak; €xH aKCHHYA KHJMIL MYMKHH.
AliTwaranzaap kKM dyafamra Xam  Taannyka, 9-11- pacmna
KYpCaTHaran  uyainiiapiine yJauuid - yuyH  aza 3, 10, K. JIapH
10ay3u 9-14- pacyna ypeariiran, x, b, z TyTKHYIapHH Oupra ynaul
MYMKHH 3Mdc, uyush Oy Xomua E, 5. 10. K. BeKTopr 180° ra Oypu-
Jajy Ba @, ¢ TVIHWIAp  opacijiard KYUIaHHI  JIHHHA KY4YJaHKIIH
6}.rmu ay Ba cy TYIKHUIAD opacijary Ky4nanuil sca thaza xymdrm-
mH OYanc Kosa.

lpaHCLl}Upm FEOP HNTORIE Sy aramnap-
HH  YJAL CXCAMACII OCarneiim kel
Y/Ye12, VAL VAL ennrapn pa-
Kamaap  ryvpain. by pagase uipris pis
BHULLA  IPAUCOPMATOPIIIT Y S
rpyunnacuun  Oearnaaiiy, I'pyi
nacT  KYWIAHHID uyjraMd JIHIA 9, 10, K.
HHHHAT 10KOPH KVYJaHuLl  ayaramu s
9. 10, K. Hra mucdatan Oypuiak  Cibkie
IHHHE  €oaT CTPeJdKach Iy kyp- .
catann. 30° Ovpak Onpumi im0 omran, o1 pach. Yu dasam  tpanc-

i : 2 R R il sl (BOpMaTOp  OKIMAAPHIIHE BeK-
Whynpait o, 12 ypyimajga - ciupimm 10p AHArPAMMACH.
3607 ra, 11 1pvimana sea cnyknn 3307
ra rteur. Tpancdopaiaroprapun  napad-
Jen yaad HULIETHULGL  rpyiuany O
mapr.

9-11- pacmupa xypcaruiaran Tpancgopma-
TOPHHAT VJIAHHLI TPYNIacHHH aHHiIailing.
Arap p, pyounsnnx y3yk Ovaranaa p, py-
ounsuuk yaanca, A, B, C TyTkuusapintir
notenumanaap  anarpammacn 9-15- paema
Kypeatuiramierx  racsupaavain (A, B, €
Hyranap) A wsa a 9sekTp TYTKUMAapHu
yagitwk., Y xousa A Ba @ nykranap nu-
arpasyaja . Teur NOTEHLHAMLIM  HYKTaJjap
6ymb ycrma-yer Tviaad. Dapua uysaram-
Jgap Vur, Jnemak, Oapua (pazanapia HK-
KHJIaM'M 9. 10, K. Jap Oupaamun 3. 10, K.
Jap Onnan yerma-yer  Tyiaan. Hlyunore
yayn a nygranan Eonegropnn I nekrop
Ouaan (asa Oy (VinG,  jmarpavsaia
HKKHAAMYH UVIEIM HOAL YT 10-
TeHunanauun tonavuz (0 uyira). U/, wa U,
BekTopaapuu U, ma U/, nekropaiap Oustan
asa Gyiinua r\ymu mmuu.nnm 9. 10, K,
JIAPHHHT I0AQY3HHE XocHa iamius  [luar-
paMMaZaH HKKHIAMUM  Jinnd Kyudandony 0015 pacs. Yoawr rpynnaciin

= < R (RG _ AHHKTALIATH TOTCHILEL LT
Upp HHHT Oupaanu Aunns kyunanui U o pastisaen:

9-14- pacy. Mignaanun uyaraM
(il«'!iii‘l 0K NAPHHHIT jodt iy aH,
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ra npcbatan CuuKEIn Hoara éxm 360° ra Teur axkauummt KYpUIT MyM-

ki,  DyHHHr  ynamuld - rpynnacd  YH  MKKHHYUM  GYuiaji,  QyHKE
360:30=12,

9-6. TPAHCDHOPMATOPNAPHWHI MAPANNEN MLUNALIKM

HCTe'vaIO..-'il{I-UI{]pHH IHeprus Ounan V3JAYKCH3 TabMHUHJAIL, IHVHHHT=
AeK, TpancOpMATOPAAPHIT PEMONT KHJHII HMKOHHMra 9ra Gyauul yyyH
TpancopyaTopiapu napannes ynab WumaTHI 3apypaTH  TyEPHJIALH.
Tpanchopyaropiapuiir GupJaMUl uyliramMndaps yHra Tox KeNTHPYBUH

Oup yMyMHH [IKHAJADPTE, HKKIIAMYIL
! bupranva UyJIFAMIapH SHEPTHAHH HCTEBLMOIYH~
mupies - ¥ MOJIHH-
- Japra TaKcumioBuH Collxa yMmymuif
LIMHaJIapra  yJaHulH  yJapHUHC na-
pajien  viaHumM  geiwmany. Mxgu
TpanehOpPMATOPHH  Tapaiiest  ynai
cxemac 9-16- paemaa Ky pearnirat.
/ Tpanchopmatopnapun  napa/ien
yaaul Ba MUOLaTHUL Yuyd Kyiijjarp-
aap Ofnmmu sapyp: -

1. Bupnamyu uyarammap 6up ymy-
Mui IIMHasapra, MKKHJIAMUH uvyraM-
Jap Oomlga ymymuil IuHatapra yJa-
Huiy cababau, Taduuiiki, Tpaucdop-
MaTOPJIaPHHUHT  HOMHILL  KVUJIAHII-
Japu teur OYaunnt kepak. Tpauscdop-
MATOPJAPHIHE TpancopMaiist kKoade
puimenTaapugarn  Qap 0,59, nan
opTHI, OY/IMaCanr JI03HM,

2. TpanchopmaToOpAapHHHT KIICKA
: TYTaulyB KyulaHHULIapH U, = U,

Uniinariva Tenr Gyymumn kepaxk, 6ynza 1 ma II
e HHACKCAAP TPAHCHOPMATOPHUHT  HO-
9-16- pacst,  Tpancopmatoprapun  Mepuuu kypcatanu,  Tpancdopmatop-
napajien MULIawra. yJam. HHUT Glip UyJaraMH KHCKa TyTallrad
Xosiid MKKHHuK uyjramura Gepunaiu-
ran Ba uyaramaapja HOMHHAA TOKHH Ta'le-II-IJlaﬁil‘P.{I"BH . Tacanrat
Kyuiaiiil KHexga Ty Tallys Ky4dnanniy Rerdiany Kueka Ty-
TARIVE  KyuJanmuy ojatia womuan xyuwiawutn Uy, mmnf (5—10)9%
Wi T KA, KHcKa TyTallyB KYWIaHHION g YJIaHaeTran Tpauc-
dopmatopaap  yuyn Y3umusr yprava uivatngan o= 109 janoprikka
(haps KHAMACHHTH Kepak. .
{ By mnapassen ysauaétras Tpanchopmartoprapia  narpyika ysapo
VIAPHHHT HOMUHAJ  KVBBATJApHra TpONOPIHOHAJ  pABIILA TAKCHMIA-
HHIIHAAN Kesno i|]|;\-_a_r[]|,ﬁ_\‘Tpal{c@:op]\{aTOpJIapIIHIII‘ 9. 10. K KaTTajHrura,
MacaJaH, ysrapMac TOK reHepatopjaphia KHJHHTAHHACK, TAbCHD KH-
M6 Gyamaiin. Kycka TyTamys kyunaHuuinapn Teur (g = u, ) 6ya-
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raufa, gywianiir Tyumimnnr wieOuli - kartaaukaapn 6apua Harpys-
xanapza teur OYaut, siunn

(Hrh + (72, = (92),, + (),

TpaHCHOPMATOPEAPIIT TORJAPIE DCA YIpIie nomiag  {yssartiaapira
MpONoOpLEoHAL Oy
_’l = _'”IH )
ly JI‘nII ’

9-12)

G-17- paca/ta kit TpancopMaTOPIIIT  TAKH XaPAKTCPHCTHRANAPH
kypeatiirat. Arap Hyp = Wy OYaca, TpancopMaTOPNAPHEIT  HOMUA/
Kyepataapu renr Oyaraiia, Tokmap yamma

BaKT Teur I'IS"JI(I;'[II, UVHEH  TallliKH Xapaks- %

TepHCTHRANAp yeTMa-veT Tylaau ([ srpu = emrac :

lml'_-:mg). Arag) r:y >u 63’*.:}1ca % v (}gourl,pu,a w% !"“‘*?:::""‘L“L
K1l il S 80 S —

HKKMHUH TpatchopMaTOPHUHT Tallki Xapax- 2

TEPHCTHKACH NACTPOKAAn Ketanu (2 arpu &5 S

ulzig) Ba OHPHHYUM  TPaHCHOpPMaTOPHWHT

HarpyzracH optud  KeTajM, ~HKKyHUHCHILA “f

3ca narpyska erapiau Ofanvaiian (J, > 1)) »

3. Tpanedopmaropaapnuir VJIAHHLI ' 7
rpynuanapd Oup X Oyanig gepax. Arap : . 3
onp tpascopmaTopinr rpynnack 12, L

Goungacuuuky 11 Oyaca, Oy rTpancopma- : i
o . LT 9-17- paem. Mapaanen nuaadr-
TOp/IAPHI Mapasien y1ad GYaMaiiun, UYIKI  wy wpancdopwatopsapia. nac-

Cupravun Uy xyunanuimnap ¢asza Oyiinua PYAAIITIE TARCHN 1T,
yeraMa-ver Tywirann  xosaa  (9-18- pacw),
HKKAgaMuK U, KYUIAHHIIAZp  VeTMia-ver A
Tyuivalian, e

i {Tapaanen wmnatim yuyn rpancdopya- NG R

TOpAap Kylimtaruia vaanagu  (8-16- pacw),
Ne | rpancpopmaropunsr J Ba 2 pyOuis-
HURaapi yiasagn. Dyupa Ne 2 Tpancdgop-
MaTOPHHHT 4 pyOHJIBHAMH NACTKH - TYTKHY-

“mapunaur notennpaagapH Ne 1 rtpancgop- L
MaTOPHHIT HKKHIAMHI GYJFAMIL K yuaii-

aapi, e Uy, Uy Uy ap Oinan 9-18- paes. Typan
Cepuaran Ovmayn. Nao 2 rpancdopmarop- yJham rpynaantapiaa
HHHD F pyOmALHNE  Yaaneayia o pyonui. HKEHAAMYIE Ky'ia-

HINLVIAD BEKTOD Jiia-

1 i T e m pa—
HHKKHHD IOROME  TYTIgp - oTenn rpadMaci.

napn Uy, Upee Uy ywsanminiap Guan

anugmatae. Arap 4 pyomanuugniue @y — ay, 0, — b, Ba ¢; — ¢, HyK-
Tagapu gpacuaart uortenuuaap  gapku soara Terr Gfsica, Gy Tpatics
(popvaTopaapul Hapaddes VA MyMKue, ByHu 4 pyCHJABHHKHNHE Wic-
KHTA MOC TyTWUudit i Ongad (Macanad, ¢; Ba €) TyTamminpio,
BOABTMETP Oujai TeKiunpuil MyMKHH. Arap BOGBTMETPHH ¢y — ty 1
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by — by TyTKMUNApra yJaHraH#a noTedlUuannap (apki Woara TeHr Oya-
Maca, TpauchOpMaTOpAapHHUr TYPAH TIpynmakapra MancyGaurn  éxu
Wihanapra Moc OyAMaraH TyTKHUSAp YJhaHTaHAurd cadabiw  yaaphH
napanfies HILnauira yhat Sysiaion, _

MoacTaHUMANAPAA TPaHChOPMATOPAAPHH NAPaNAeN YNall MachYak-
ATAH onepaims OFand, MaxcyC HHCTPYKUHANAPTA PHOA  KIUIT4H X044
Gaxapunagn.

9-7. TPAHCHOPMATOPIAP KY4NAHWWIWMHY POCTAALL

9-19- pacvizia Oupu sHepruA OGepyBuH MuHustHARr Gowmra (N 1),
HKKHHUHCH AMBLARAHT Oxupura (Ne 2) ynanran HKKH TpadcdopmaTop
Kypcartunran. Jlaudaya kyunauuit TYWHIDH Tydafian Ne 2 Tparcdop-
MaToOpHAND OHpJaMuH KyUsiaHuld HOMHHA/ KYUNAHMUIAZH nacT Oy.u-
W4 MyMEHH, JeMaK, HKKHJAMuW KywiaunHl Xam nacafiraH Oynanu.
Byuaa ogataa Ne 2 tpanchopMaTopitir Supiamus KyuJainiied + 5 9
U, wmsiiopuia poctaaira TVepu Kediafm. .

f
I - R
e o s rr—
4 W o W
FILE]

(L .
[ LI
t ! i -
i 4 )
|
e
I wez : ' a » !’c
4-19- pacs. Tpancdop- 9-20- pacur. Tparcipopma-
MATORIApHI (TApMOKKA) TOP UYAFAMHFA  TAQACK:

YAA CXEeMaclt. JAPHHHT HOIAMmIs,

DyHHHT YyuyH 10KOpH KyuJausll uyjaramuia, 9-20- pacmua KVpcaTui-
rauHieK, TapMoxJam kepak Gynanu. A, B, C, TapuoxJjanniinap Gup-
JAMUE UYAFAMHEET HOMKHAJ KYYJanWLIEra moc Kesamd., Arap Supham-
uM Kywsaurlli Nacaiiray OYaca, 6y TpancgopMaTopri anmusra Ag, By,
C, TyTkuwrapn Ounar yaanaan. Byupa Tpancopmaliifng KOdQOUIKHEHTH
KaMisLIH, RKKHAaMU KYYJaBnll sca opTagH. :

Byuyua Tpatichopmatop yHuHr Gakura Kypuaran Ba HacTacd Tallxa
PATG  GMKHG  TYpagmras Maxcyc mepeksiouarcss Cplampia  yaIanaaM.
Ynat 6yarynra Kapap WKKRIAMud TapMor, y3ud Kiiuaran Gyquiu Ke-
pak. Harpyska Oysrannia KyunawdlHE pOCTaalll y4yH 3ca Maxcye
KypHnManapas oiijananunaiu.

234 . , -



Yyneamaapia sysnar nepodmt (aar [, psa [, Toxsapra GOrJIHK Ba
Po=Dry - Lry va rene,  Oynia ro ma ry  ayJramiapHuir - aKTue
KapumaukJapi, Ly ucpoduapin rpancqopmatopiin KHCKA  TyTauiTH-
pHII TAWPHOACILL  OCOUUTILL AU MyAc. Dymuur yuyn ay-
Famapian 6!!["[ HYIC AP CHM BOCHTTACUiD - Kne K "I'y'{‘ﬂu.[-
TUpHaand, COMuGacHrn ek ayaramia Xam (£, fy,) tomunan Tokaap
Gapiapop GYaatvan, nacalteupwran U kywianui - Gepuiand pa
Tapmoaan P gymar OepnG rypusaan. Manaywki, Oy nacafitupui-
TaH KyuJanmut gueKa Tyramys Kydaanupmu geiniagn sa Gy
KYUJAHILT NAMMI e rpanediopyatop  IWYHTOMHAA KypcaTuiran Oy-
gami,  AcOoOmr  yama Ba yJIoBUln KOHTAKT/IAapAa SHeprHf  KyIIHmya
HCpodit OVAMACANTI YUyl HKKHJIAMYH 3aH)KHPra amnepMeTp yJaHmaiu.

U .. (6—10)% Uy, AdaH oluMarasJurujan KHCKa TyTalyB Bak-
THAAN HHAYKIHA, OnHOOapHH, nyJatiadark uHcpoduiap Pns,n_ «. v, Xyla
KHYNK Ba yJap Hasapra oJusMaiiau. ¥ Xodaza dyaramjapiard Hepod-
Jap KyHugaruda;

Lo TR Pofe B ~ P (9-15)

BH nya.: K. T, g
Gynna P, HOMHHAI TOKJApAa uyJ/ramaapiarn ucpoduap.

[TynaTaarn wepodiap rpaucopMaTopH  cadT HULIATHIO Taxpuba-
cijta annaanajn. Yacrora nonmuit 6Yuranaa  yaap daxar nyuariack
MaruuT  HHAYKUHSHIHE  MakcnMas Kuiivatira Ooramy Gyaainm. Arap
OupnaMyi Kydyjamunl yarapmac ©O¥ica, By = const Ba myJjaraaru uc-
poduiap cadit MLOMIAIIAA XaM, HArpyska OMJaH MILIaua Xam Gup Xij.
TparcdiopmaTopun MgKKHJIAMUN UyJraMy  y3uiran Xosga (., HoMUHA0

- Jr ot - l
KydJaunira yJjadagu (BoabTMeTp oaud kVitmraun). Dupaamun uyisean-
faru I TOK Kyma Kiuuk, /, Tok sca 0. [lynunr yuyn taxpudaga
uyJramaapaard P UCpopHH XHco0ra OJIMACTHK MyMKHH.

Y Xouna
(9-16)

OuexTp yauawl acOobaapunn yaam cxemacu 9-6- pacmpa x¥peartuii-
ran. CaaT ML TaKPHOACHA aMIEPMETP Ba BATTMETPHHHI KeTMd-KeT
yJaHran uyJraMuH¥ UIYHTVIOBYH P, pYOHJABHHK p; PYOWJIBHHKIAH aB-
BaJl TYTAWITHPHJHILH Kepay, UYHKH yJall BaKTHld TOKHHHD KATTaJHrH
(6 —8) 7y raua opTHO KETHLIH MYMKHH. Py PYOWJILHUKHH py PyOHJIL-
HHK YJauranpan geiinm yanuo Ky Tima .

By ramputGanap  Owaan [, Ly, nosiian tokaapaa Ba Uy, Kydaa-
HHIIZA HLVIACTE0 TpancpopMaTopaar nepoyiap aHdKJasau:

Npep P

o ol W,

Po=P P,

()
i c :I‘

1. pia.

(9-17)

. 9-12. TPAHCDOPMATOPHUHI MOMAANM UL KOSDOULIMEHTK
[L‘- Tpaucopymarop Oepacrran P, xyspatHuHr y onaérran P; KyBpatra
HucOatH TpaHcopMaTopHiir (poiiasn NI KOMUIHEHTH 1) geiiiajiu.
By nucbat aktis KyBBaT OHPJNK/IAPHAA, SABHH BATT EKH KHJIOBATTI)-
da udopanaHaiu.

n{ae
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Tpaticdhopmatop yuyH : ;

Py Py
=—2.1000% = 52— 1009. -1
\ n _lr_a1 ] P2+P-1§}J-;+P /0 (9 8)

[Tynatna Gynajguran HCpopJiap JouMMiL, uyJFamiapia Gysiamuran
uepodiap 3ca TOK KBajpaTHra €KM HKKHJIAMYH KYBBaT S, HHED KBaj-
parura nponopuuonan Oynain. Afitalinuk, S;iS,y = Ry, SBHH TpaHC-
(hopMaTOPHUHT HArpy3Ka Ko3hhHIHEHTHIa TeHT 6y.ncm~1“ Y xonma P,
Ba P~ nu Owirast Xonga TpaucopMaTopuuur uXTHEpHi Harpyskacu
yuyn (poipann Hil Kos(pQUUMEHTHHH XucoO/all MyMKHH:

Py Fug+ Sy cOS
) el e (9-19)
Py Fya- Soy 005 Py 4= Pngm,‘T‘ RiaPu.y
By ¢opmymaara acocan xucoOJaurad dofiiamt sl KospUUUeHTH-
HEHD HKKHJIAMu# KyssaTra Oormmxaurn 9-26- pacmaa xypcaTairad.
Aspan (9-1-§) xypcatnd YTuaranmuex,
% TpanchopmatopHuir (oiigaan Mol Kosghgus
105 == HueHTH yja oKopu. Yyaramiapgaru He-
podiap nynataard ucpodra Tesr OysraH-

80 { | Jary Harpyskana . H. K. V3HHHHP MaxkcH-
=4 » MaJi KhfiMatura apuiuaiu. TerxxaMKopauk my-
i i Jloxasanapura Kypa, xucodsail BakTHIa Oy
%'i-‘i '—j— T HATPY3KaHH HOMHHAJI HArpyskajfan KHYHK
ol 11 - Kuauo Oedrusanami, TparcopMaTop yuyH
i - ! o Karasiorsapaa Oepuiran  MabJayMOTJApPIH
! | - P =P paP =P e0 osuHca, ©
g 27 60 60 % = Lgn B8 £ =F ey ACO » OY

HATPY3KAIN  OCONrHIA XHCODJIAI MYMKHH.
9-26- pacw, Tpamcdopmarop & X0J1ia
(hoiltann HUI Ko uurentn- /_?_
T
HUHT HEKHJAMuH KYBBaTra — P2 & = 1 b il W
Coetaniun rpadury. Pe = kinPe &KU kur Pyt (9-20)
Mucon, Kyseati Py = 580 xea, kyusanimg
35 ea 10,6 e Gyaran TpanCOPMATOPHUNL HOMI-
HAS Ky caar wwaamaare uepogu 3350 em Ba NoMHHAN TOKJAapAa KiHCKa
TYTamyelari  uepopu 9400 am. Tpauchopuaropur Qoiinaas  wm I\OBI}ILIILI.IICHTH
2UF Karta OyAagurall Harpysgau TonMur.

3350

e = -l// 9450 = 0,579 uouuuan,

9-13. TPAHCHOPMATOPNAPHMHT HKM3MLLIK
BA YINAPHM COBUTMLL

TpancdopmaTop uULIAaranufa YHUHT yyJramjapuaa Ba nyaateaa
AWPAJAANIAT HCCHKIHK  Ty(aliin  KusuHiH Ba H30AUHACH ICKHPAJIH,
wyiinr yUyn Oy HCCHKJMKHH atpodaru Myxuira uHKapnd 100opHid
Kepakx. ley 1 KYitHnaguran Temneparypa anotIn:m Xapo TeMnepaTypacu
357 C uy'ummd uygramaap yuyn 105° C, \SHI\HHHI‘ CHPTJIApH YYVH
110° C Ba moiiuunur toxops Kataamaapy yuyd 95° C GedruJaxrai.
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XaBo OwJaH COBHTHJAAHraH Ba Moit GHJAH COBUTHJIAJHIAH TpaHC«
¢dopmatopaap Gynaanm. Karra gyssariu Tpancdopmaropsap ojaria
Moii GuaaH coBHTHJAAM. Moil uyJiFamJapHu siXUiH COBHTALH Ba H30Js-
LUSAHA XaBOHHHP 3apap/in TALCHPHJAH cakJaiijn. DyHuHP yuyH Tpawc-
dopmatop MuHepa/sl Moli cosmuran nysar OGakka JKOHJAIITHPHJIAZH.
Kyssatu ynua karra Oyumaran (20 — 30 xea) tpanchopmaropaapia
6ak texuc muamnau. Karra gyesatim Tpancopmaropsapiga sca Gax
TpyGaad Kuaub acauaiin na .
Oy Oumnan  cositiauran
oupt oprrupwim  (9-27).
Uyseamaapunre  guinapu
Gax wonworuari frim nio-
JSITOPAAPIL  OPKEI wiapnG
Kyitwaaam, JKyaa karra gys-
patie  rpascdopMaTopaapia
pajunaropsn  Gakyap M-
THJIA L.

Kyssar 100 xea nan xar-
ta Oyaranpa, 6300 ¢ pan
KartTa KyuwJaHuuuiap pa Kyn-
Bar KHUMK OVarawjga  Xam
Oak  Moit  keuraitrupruu Ou-
Jad  rasMmaiavain  (9-27-
pacmparu I). By Gax Ouian
Tpyba OpKaJm yJaHram pe-
sepeyapaup. TpaxcdopmaTop
KH3HIaH/Ja KeHralTHprayjaru
MOH caTXH KyTapHJiaiu Ba
COBHraHJa DacasiH. ¥ HHHF _ ,
CHFUMH 'Tp“aHC(popMaTOpHHHP 9-27- pacnt, Hailcumon Gakmt TparcdiopMaropuuue
Xap Kanjan HarpysKacuja sa TAWKH KYPHEHILHA,
arpolary XaBo Temnepary-
pacit — 35  pan --35° ra ysrapramuga xam Gakga moft Gysaguran
Kuuaul sieasican. Mol carxu Moft Kypcatkuy opradu Kysatuaagu, Mo#
Keurafitupritt Moit Oniad  XaBoHMHP Oup-Oupura Terud TypullMHH Ka-
MaiTHpa/ue na MOMEIIY WPIOCHARNIIMEY BA HAMJAUKILMIY KamaiiTHpaa.

S = 1000 kea Ofaran  TpancpopmaTopiapia 2 uMkapsin Tpydacu
xam Oynaan. Dy Oakka yaauran na  yern oiina  memOpana Ouaan Oe-
Kutran nynar  rpyGajup.  Tpancgopmaropuuur  apapus  XosaTthaa
MofHHIP Gyraamniaan Xoceusa Ofaran rashap memOpanaun Gocagu Ba
ysZan Mugub, Tpanchopmatopin Epuanb KeTHIMUAAH carJaiigH.

9-14, DNEKTP MAMBAHANALIAA ULLINATUAAAMAH
‘ TPAHCHOPMATOPSIAP

OnexTp mafiBaujnampa WIATHIAANNEH TpaHChOPMATOPJIAP MAXCYC
annaparaap G6yuau0, ynap naftpanjsamr Ounan Oupra sjexTp éium Guaan
Kecuill Ba 3pUTHINZA XaM HUMIATHIAAH. YJap Y3JIYKJIH pexkuMja Hil-
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Tpaucdopmatop yuyd ) .

. 1000 i
=2 = 5s————— 10005, -
\ 1 PI piH P2+Pn$"‘a1.+ Pq ey (g 18)
[Mynatna OYnaguras uepodsiap Joumull, uynramaapia 6Gynaguras
Wcpodiap sca TOK Ksajpatura €KH HKKMJIAMYH KyBBAT S, HHED KBaj-
patura nponopiuuonan Oysain. Afitafinuk, S,:S,, = k., SBHH TpaHC-
(popMaTOPHUHT HArpy3Ka KO3(pQuUueHTHra TeHr OyJcun. ¥ xoama P

Ba P~ Hu Ouirad Xoija TPaHC(HOpPMATOPHUHT HMXTHEHH Harpyskac

yuyH Qoliganu Ml KO3pOUUMEHTHHA XUCOOJAl MYyMKHH!

1] = & e kt{! ki S2}I COS Pg % (9_19)
Py e Saycos @+ Py, + kigPuy :

By ¢opMysiara acocan XucoOganran Gofizann Hl xosduimentu-
HUHT MKKAJaMun Kyssatra Oormuiaarn 9-26- pacmaa xypcatuaras.
Anpgan (9-1-§) x¥pcatub Vruaranunex,
o Tpancopmatopuiir (oiifaan Hil Ko3hus
109 ——r= — LHeHTH Kyla lokopi. Yyaramiapgard He-
podwiap nyaataary ucpogra Tedr GYsraH-
Jaru marpyskazga §. H. K. V3HHHHP MaxcH-
!_._ B P | MavT KHiiMaTHra spuiliafy. TexaMKopak my-
- ii i Jloxasanaprra Kypa, xucef.aml paktuzna oy
4l !.__._. == HArPY3KaHH HOMHHAJ HArpyskajaH KHUHK
gumd Gearnaasazn. Tpaucdopmarop yuyH
Karajorfnapja OepHiran  MabJyMOTJIApHH
P =P“_{.,_q Ba P, =P = 1ed onurca, Oy
HAPPYSKANN OCONPHNA XHCOOMAI MYMKHH.
9-26- pacy. Tpauncgopymarop Y Xonua
thoitnam i Kosddumenti-

HEHP  HEKBIAMUN KYBRATra — B2 3 T ! e 1
Goraawsin rpadiird. Pe = kP €H kar / By (9-20)

“"-u._‘\

aa

e

2
¢ 60 60 %

Mucon., Kyssatit Py = 560 xea, xyqnanmun

35 ea 10,5 ke Gyurap TpasCHOPMATOPHMUD HOMH-

Had syugania caar  Hivamdark uepodn 3350 am Ba HoMHBan  TOKJAPAE KHCKA

ryrautyprari sicpopit 9400 em. Tpanchepmartopunur  doiffigan nul KoadgHUIMeHTH
auUr KaTta OyTafural Harpyaxaus  TOMHur,

3350 ;
Ry = SI00 = 0,579 womuuan,

9-13. TPAHCOPMATOPIAPHMHT KM3ULLIK
BA YJIAPHM COBUTHULL

Tpancopmatop wplarapuja YHUHD gyJrasmvapijia Ba nyJjatuia
AWPAJAUUIAT HCCHRIBK TY(Qaivl  KH3HHAN Ba N30JAUMSACH 3CKHPALIH,
wynnne yuyn 0y HCCHKJIMKHM  atpodiarn MyXuTra uHkapub rofopuid
kepak. PIyn g¥fiunaguran Temnepatypa atpoura XaBo TeMmneparypacu
36° C oyuranpa: uyaramaap yuyn 1057 C, §3akuunr cupriapu yuyH
110° C Ba moiiunr toxopn Katiamiapn yuyd 95° C GesruJjasra.
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XaBso Ousjan COBHTHJAJHMraH Ba MOl OuJlaH COBHTHJIAJMIAH TPaHC«
dopmatopnap Oysaiu. Karra gysearim TpanchopMatopiap ojartaa
Moit Ounan coutHaann, Moit uysramaapun SIXIIA COBHTALH Ba H30Jsi-
IMSHH XaBOHUHP 34papii TALCHPHAAH cakjaiijn. DyHHHP y4yH Tpanc-
dopmatop MuHepasd Moli cosiuHran nysar Oakka KOHJAIITHPH/IAZH.
Kyseatn ynuya karra Oyumaran (20 — 30 xea) tpancdopmaropaapia
Oax texuc KmumHajau. Karra gysBar/ii rpancjopmaropiapia sca Gax
TpySanu kuauG sicajain pa -
Oy Ouaan  COBHTIIIAJIMrAN
oupt oprrupuian  (9-27).
UysraMmaapinnr  inguiniapn
Gax KOMormary yrim 13o-
JSTOPAAPH  OPKAJH urKapHO
Kyimnaan, JKyaa karra kys-
BatiL  Tpaucdopmatopaapaa
pajuatopsu OaxkJjap mmna-
THJIA /M.

Kyssar 100 k6a nau xar-
Tta Oyuranga, 6300 & jman
KaTTa KyuwJaHuuuiap Ba KyB-
Bar Knuuk Oyurawja  Xam
OGak Moil enrafitupruy Ou-
Jau  tanmuuiasagu  (9-27-
pacmparu I). By Oax OujaH
Tpy0a OpKadu yJaHraH pe-
sepeyapaup. Tpancgopmarop
KHSHraHnja KeHralTHpradiaru
Mol caTxH KyTapuiaaiy Ba
coBHraHja nacasiM. YHHHP :
CHFHMH 'TpuaHC(bopl\iaTODI-lHI-lF 9-27- pacar. Haiicumon Gakin TpanciopMaTopum g
Xap Kanjiam narpyasKaciujia pa TAIUKH Ky PHREIN,
arpoiari xaso Temnepary-
paci — 3567 pan - 35° ra ysrapramuga xam Gakga Moit Gyuiaguran
Ko acancan, Mofi carxu moit KypcaTkuy opkaan xysaTuaagu. Mot
Kerraiiruprin moft Oustan  Xasouune Oup-Gupura TernG Typullluuiy Ka-
MaiTpa i pa MOIHIIE WpAoCHANHILNIY Ba HAMJATHILIHHN KamaiTapaiu.

S = 1000 kea  Ofaran Tpancopmatopiapia 2 uHKapsin Tpydacu
xam Oynaau. Dy Oakka yhaauran pa  yeru oiina memOpasa oOusan Oe-
Kurwiran ngaar - rpydajup.  TpancdopmatopHunr  aBapus  XoJaTHAa
MOIHKUP Gyesauniinaan xoeua Oyacan rasnap memOpasaun Gocagu Ba
yuAan 4uguG, Tpanchopmaropun épuand KeTHIIMAAH cayJjaiiim.

2-14, 2NEKTP DAVBAHANALLAA MLLUNATUNALOUT AH
TPAHCMOPMATOPIIAP

[

OniexTp mafiBAHANANIIA WHLIATHIALNIEH TPAHCHOPMATOPJIAP MAXCYC
annaparaap Gyanb, ynap naitpanjnam Gunan Gupra sJekTp éiu Guian
KECHIIl BA SPHTHIIZA XaM HLIATHIAAW, YJap yaJyKaId pemxuMia Hil-
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Aaiiaw; TVna umam qukan (naliasg -- mayza) 5 mum Ba mafisapgs
nam myagati JTM = 60 — 100 9. By TpanchopmaTopiapia: MKKHJaMs
Uy TYTKHUJApAarM KyuJauull OCOHIMHA € XOCHI KHJaju Ba ofaM-
JapHUNT  HULIAUIM YYyH XaBCH3, Harpyska Oepuirasja KyuJasu
naisaul TOKWHM JAeapiu  VarapTupmaitiuran  (Tauigu XapaKkTePHCTHKA
TUK Ofvmiun Kepak 8-21-§ra gapanr) xuimd scanajid, KHCKa TyTaulys
BAKTHIATH TOK HIUYH  TOKHMHT 20 —
409 wunpan opTMaiiau, TaHBAaH TOKHHU
502 OCOHIHHA pocTjalll  MyMKuH. By
TpaHcdopmartopaap 6up (hasam, Kypyk,
'raq:mfr XaBO OWJldH COBHTHJIAJIMIaH KU~
Jub sicananuu.

Ynapuu scall makanapuiad  Gupu
9-28 a pacmpa kypcatmiran.  Bup-
gavun | uyiram U, = 220 éxn 380 ¢
ra (kepak Gyuranga sca 500 s ra)
E\!g-'.'lirl\'ﬂt’l.-‘!a!-l[‘aﬂ. AJIO);I-[,-’IE] peaKTHB  raga-
TAK 5 OHJIaH KeTMa-KeT YJAaHraH HKKH-
JaMul uyJdram 2 caar 1opuiuja U, =
=70 6 Ba Harpyska Gyuranga U, = 30 @
Kyynaauuuira sra  Oyaaau. [laiiBaua-
nasaérran Oylom 4 Ba 3aeKkTpoa 5 opa-
CHJIarM  nailBanj  TOKH FalTaK J HUHT

) H e Xaso sasopu 6 Hu )‘,’*3rapT}1pmu’6maH
v, 87 15 , poctamananu. Bup kopnycdair uaud sical-
@ P “hran Tpancopmaropaapia (9-28 6 pacw)

) PEAKTHB  Faditak 3 Ba HKKHJIAMUH  YyJ-

ram 2 ymymuil  MaruMTOlNpOBOJ OPKAJIH
9.98- paeM. B.‘]Q]iTP &8 Ounan MarHHTIH GUI‘.-'[:-IHI‘:III. MEI[']IHTOHPOEOI‘
najisanvIaw TpanchopMaTopn. 7 MHMHP KY3rajyBuan WHCMB Xap MKKajaa
sica/MlIza Xam Maxcyc jacta épiamuia

XapaxkaTJaHuII MYMKHH.
Tpaucdopmatopnap Basugacura kKypa: ki Ounad naidsanjval,
datoc OniaH aBTOMATHK TAHBamiJall, SAeKTp HUIAKJAM Ba XWUMCS rass
Jgapn Guian naiiBapasaml  Tpadcopmatopaapura Oy nunaau. Ysapiara
Tokaapra Kypa: 100 —150 a rasa, 350 —380 @ rava sa 2000 —
2500 a raya TOKJapja WULIOBYUM Tpatcdopmatopnapra  OViaMHaLH.
TpaucopmaTopaapHunr ¢oiiganu wul xosppuiuentaapu 83 —909; ra,

cos¢ sca 0,52=—0,62 ra Tenr.

9-15. TA3 EPYFAUK TPAHCHOPMATOPITAPH

I'a3 épyrimik TpaHcOpMaTOpAapH KO30H KYPHAMAJapHAArH €KHLIHK
aBTOMaTJIalll cxemanapuja, OHKCHMA paspsyl/in ras-épyridk HailjapHHH,
pexJjaMa Kypuamanaph Ba EpyriiMK CHTHAJLIADH €3YBJAApPUHHM TOK OHJaH
TabMHHJIAL 3aHKHPIAPHAA HILIATHAALH.
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|
TpanchopMaTopHuir  FHAC(CH3 TAIIKH KYpHHMLIKN (@) Ba YHUHT
ynauuur cxemacu 9-29- pacmaa  (6) racvupaanran. Marunronposop [
TYFpH TYPTOYPUAK LIAKJINLA; 10K0PH KyuJdimin  uyaramy 2 KapKaccus
Ba MKKH prajrakigan noopat OYan0, MardnTolpoBod OpKajn epra yJaH-
ram; TpascopMaTOpPHINT  CaNT  wininnaa yuunr  kywsannm 10 ke,
Harpyska Oyarapja sca 6 wa, Tlacr wywmmmm (Onpaaman) dyaramd 3
Kapkacra Vpaaran 127 sa 220 ¢ ra mmkajasanran MKKe  gKuemian
uGopat. TpaucopmaTopiinr TaKH XapaKTepucTHEACH  THE TacaioBUH
Ba Yy CTYTAWIYBIN Sy PLaKnmaa ni-
gaigut. Kunesa  ryramyn rokn Tpadc- L L
QopmaTopa MArHIT oM Kynafi-
THPYBUIL MATIIET Wy 4 Jap BOCHTACH=
Aa uedanaun Hlywenap MarunronpoBoy

6) .

9-29- pacm. Taz-8pyrautk TpascdopmaTopu.

Aapuacira koitnamrtupuarad t¥prra nfaar naxerpan ndopar. Komjen-
catop 5 KyBBAT KOIPQUUHEUTUHI OPTTUPHILTG MV ZRALAral,

P16, NALGOPATOPHA MLLIK,
bR AIANIKW TPAHCDOPMATOP

Plonmm o s 98, S0, 0-11, 9-12- § aaponie masvynn Giaan Ting-
LHHTVIRTITRTTIT

oo ne vamend

Tpmeoparop DO paesn §peararan exema  Offima yuanamr. Tpaucdopsas
TOPHILHE ¢t il cospufincnnn py pyOuastincng yau®, p, pyGuAbBHEK TyTamTH-
praany ma Ly, Py Py §ommmni, peo pyommannom yanuaan apsan  anepMetp Ba
BATTMETP TOI avttaaipin kirnne wapuuicn (9-0- paemaa nynkrnp  GHaad kypearin-
rai) cuM Oaan Wy TN, Saiamp yameanaan kefinn py pyoHaBNRK  y3adaam Ba
yauamwaap  Gasapumyun, Uy iywmmng apancdopyatop  WHMHTOTHAA  KYpCaTHiran
Kywnaumura, seun U ra venr Ofammy wepme, Py, gynsar  yavanaérranmia miki-
Jiamuil 3aEHPAATH BOJLTMETD mkpatiaran Oy Kepax.

KieKa TYTAWysra oif TampnOajin mkouaMe MyaraMEERE QX TYTERLIapInm
KHYHK KAPUIMAMKAN  cHM Onman iueka TyrammupnG  kiiing kepax, Gnpaamun AX
HYJEAMTA GUPAGMHE SYVIFAMACI TOK oMl Tokka Teur (fy=[,,) Ofuaauran gu-
AHG nacafiTHpuaran KyanasHw Gepunaju.
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wosTdr T M naanm

3

). Tparcthopmatop 6uzan TatMuuG YAKHHT Ba TpauchopMaToR xaan amam
AcCobRAPHIIT ACOCHE TEXHHK MABAYMOTAAPUMI E3UG OMET. CXeMAHt inFWur (9.6-
pack) Ba YEUTYBUHTA KYPCATHUL.

2. TpancQopMaTOpHIl CanT HULAATHED Ba OHPASMYUM  XaMma krxisamun U o Vs
RySaoHBLVapan yavanr, Carr wunaw Kyssatdé P, Ba cant wwaaw toki i, HE

- gavans. TpanchopMaLua KosbONLHENTHNN, NyA2TAATH HCPOPHH Ba i’f 10095 nucGare

Fis
HH XHCOOGNaRrr,

3. KHeKa TyTawypra oMA TOKPHGANM KHAWET B2 KHCKA TYTAyBIari KywIasuil
Uy » KHCKE TYTAWYBAOTH KYBBAT Py.. Ba Gupaaiun gyaraniard fy==/,  rok-
HE fanane, .
] 4. Uy p =V Uy m, L=1, vosunan Toxna) o) cos p,=1; 6) cosp,=0,8
Gyaranna TpanchopMaTOPHUNF (ORABNA HII KONBPHUIEHTHAH Xiicobaanr.

- YHuHun Gob
ACHHXPOH DNEKTP ABMIATENANAPH

10-], ACUHXPOH 2NEKTP BBMTATENNAPHUBWHI BAIMM®mACH

XO3Mpra BAaKTRA SUr KYN TapKAATAN ACHIX POH MEKTP ABHraTeN
JNAPHHHHF NMaiire Ofsumumra alnanynuall MaritT OKHMHHH XOCHJ KH/YB«
uM KYPHIMAJAPHH spATHII BMkohunn Oeprabw yu (asain y3rapysuad
TOK CHCTeMacH cafad Gyaaw. YnapERMMT aCHHXpOH 1el ATANYIHNVHP
caati MAINHHAHWET afilaHyBuM KHCMH -— POTOP XaMMa BAKT MATHUT
OKAMH Te3JIHTHFA TeHr OyaMarai TesHK OWJIAH, AbHH yV OHJaH CHHX~
poH GYyamaran xonma afimaramu. 127, 220, 380, 500, 600, 3000, 6000
pa 10000 2 xywranumnapia BaTTHHHT YAVIIAAPHAZR TO MUHMAA0 Kk~
NOBATT KyBBATra MyJuKaniaG dcanafkrad Oy 9/eKTp JBBHraTeMdHHAHP
KOHCTPYKIHACA cofia, Gollika 3aexTP ABHCATEANApra Kaparauia uiaa-
THUITA HILOHYAM BA ApP3CHAMP. YHH 2ANAHHW TE3MUTHUH AOHMHH cax-
naw sapyp OyaMaraH xap Kanjait HUIIapAA, LIYMMHTAGK, Gup asanu
Kunub KHUMK KYRBATIapAa TypMylida XaM MIIATRI Mymxke, [8389
fimnga M. O. Jlouanso-/IoOpoposbckuil Kallih KuafaH yu (asany acHH-
XpOH 3JIeKTP ABHraTeNMpa YHMAT ¥8H Kalld »Trad yq dasaan aitnatys-
YaH MACHUT MaHJoHHJaH (oliganananrad, Bydpad tawwapu, Honwnso-
JoSposonbexuit yu  dasass rewepatop, yu ¢acand 1panchopMaTOpEH
¢pATAH Ba MKaXOHAR OHpPHHUH OYAHO SMeKTp SHeprHscHHN Yv (asand
TOK épfamafia Y3aTHUINH WILA0 UHKAH; IOKOPHAATH Y4 (asajn rene-
paToOp—JBHraTeAb—TPERCHOPMATOP DHEPrUAHH ana Liyijail y3aTHILIHHHP
axpanmac KucMH Gyaran.
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10-2, AMITAHYBUYA MATHKUT OKUMHHKM XOCKMN KWL

B Yu (pasann tpancgopmatopaapiin Oadn KHAHUA yuajia CTepeHb
nyaneaanysyn  (YarapyBaH) wMaruit  OKHMJAPHHHAT OHHH KuiiMaTiapH
flninen Xasma Bakt Hosra Teur Oyummy Kypeataarad sau (9-5- §).
Byimne cababu yuana AX, BY, CZ uwyaramjapuuusr yxnapan 10-1-

fe=N ==

fa=0,0ty Cmt,

- @
“‘h

=05k 2

/

10-1- paem. Yu asanu TpancdopmMaTop Maruur

ORHAIAPHUIIT MAPHHT OKUM KHilMaTIapHHH K-
I,

pacMza kypcaTnaranniex Gup-Gupira napagdes Gyaransarspnp. 10-2-
pacvaa yu (pasasut TOK YuyH BAKTHHHT @ MOMEHTHAA TOKJAp OHHMEH
¥ yHAMIIIADHIIHT uarpaMmacH Kypeatuaarad. Arap wysaraviap OHpru-
Ha ymymuil YK OViinad xoitnamrad 6ysca xam wyngai shdext xocua
6ynap sgu (10-3- pacm).

J‘ i z:ﬁ I’S ‘.‘c" i A
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i
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Veu
oe
‘.;1-19
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¢
/ | @
G QF @, -
%
[0-2- paon, Y0 (hnsaan Tox srpy - 10-3- pacm. Bup
WP, © ¥xda wolliamran

yuTa uyJram mar
HAT OKHMJIADH-

Hi KYIHIL,

Bnpo wyarasinp Qasopa Yxnap cunrapuy 120 82, epad Gypuax
octijin ofvlautran i axnon  anva  Ysrapapgu, UysirammapHd nyJar
WHAEAPIIIE myicne cnprine 6§iiia6 6ynpait xofnawtapu 10-4- pacvaa
KVpeaTaran, BaKTonig ¢ MOMeNTHAA uyJIFaMaap cCHMJIapHpard TOKJap
10-2- prnegjiarn guarpavvagin kypearnaras Ba y  10-3- pacmgarura moc
KeJHJLH,

(Y wyavamuanr varknraonun Fpoo kyun by uyarameunr Yo GYii-
a0 fiyuanran Ba ip=1Igy OYaraun yuys maxchman Kuiimatra sra, AX
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YyAraMHUEE F4 MarsuTIOBuH KVUM Y3HHMIT @X 4yJFAMMHHHT YKH OVH-

aad fynanrau, Gupoy Tok i = 0.5/, Oyaranu yuyn 0,5 Fp,, ra Tewr.

Xyau 1WyHHITJICK, Fo= qu}, a B2 cx Yxu Oyilnad #ymanran, Yy

ramaap uryHait AKOIVAUITANIAA HFRIIH MATHHTIOBYH KY4 XOCWa Ku-
JHLIE paBlial: |
““F ‘{' ¢t bu“ I’G‘FBM' (

i 5 L

Arap xomncanu paspuuur 1/6 nan xefinn x¥peak (10-2- pacmaari 6

HYKTa), Yy XoJAa HATHXKABHI MACHHTJIOBUM KyY V3HHHHT KHAMATHHY

cayaran Xouua, aivianannnr 1/6 cura, Aoy 60° ra Oypuiranuuu Ki-

pitnt ayminn (10-5- paca).

10-4- paess. Acixpon guneaiean yu 10-5- pacm. Jlgitrate uunr 6 BasT
Qasautit MyJEMBEIE O s MoOMCNTIC yayi fneiigie  MariaT
LT OK 1ML orumit (10-2- pacw).

Yu (asand YyJAraMHHHT MarduT/1oBYM Kydyd OHJan OHpra y XocHJ
KILraH 0 HupMHIN Mars{uT orkmu Xau afianaan. UyvaramoapeuAr aing
11y KOHCTPYKUMSICHIA OKHM HKKH KyTOau (p = 1) sxan, Oy 10-5- pacm-
Ja KypeaTHiiraH.

Tokuuur Gup paBpHja MAarBUT OKHUMH OHTTAa aiianullM, CeKyHIHra
[ nasp nunja éxn Munythra [-60 naBp Huula HKKH KyTOMM OKUM

P60 .
n= 5 auia{MuH

all/IaANMIIH MYMKHH.

Arap uynramnapun KyTOnap xyhTH comu Onpram oprur (p =2, 3,

..) OVnapuran gunud scanca, p>1 faH Heua Mapra KarTa Oyuaca,
MATHHT OKUMMHHHE afjaHHll Te3JMCH LIVHuYa Mapra Kamasii.

Yu ¢asann Tox Y4 pasand wyaramgaH yrap 9kaw, Ysrapmac Tes-
JAHK OMnan alliaHyBUM MATHHMT OKHMH  XOCHA Kiviaa, OY OKHMHHHP
amnaTyaacH OnTra pasa OKHMHHHHT aMIVIETYAaCHAAH l 5 mapra xar-
Ta GyJauO caKsanaiu:

& =15 (10-1)

(asa’
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ACHHXPOH 3/IeKTp JBHTAaTeN1apnia vu (asann uyJaraM malliHa Kkys-
ranmac KHCMH—CTATOPHHHTD HYKH UHAHHAPHK CHPTHAATH apHiia-
napra koityawrrapuaany (10-6- pacw). Cratop [/ Taluku nyaar Koprye
Ba yHra mpeccnauran nysiar ysaxk 2 man woopar GyumG, nyaar Vsax-
HHHP apuKuasapu Gop. ¥sax Iutamiianran nyvar sapasaapian (10-7-
pacm) iwrunanu, Oy Bapaiap Gup-Oupuaan ¢
Maxcyc Jak Ousan usonswisianran. Pacu-
Jla KypcaTuiran [ABHratesh CTATOPHHHHT
KOPTYCH TaulkH TOMOHJaH BeHTHJIATOP &p-
Jamija Xapo Ouaan  LaMOJVIATHIALH, CO-
BUTHIAAUIAH CHPT KATTapol, OVJICHH yuyH
Yy KHppamt Kuaud gacasram,

YUyapamnapiiHr  Maxeye  sicasimunt Ty
- aitym (10-12- pacw) aipum asasiap mar-
HUT OKHMJApH Ba Y4 (asann HHFHHIH OKHN
KaTTaJIHKAAPH CTATOPHHHI' AaBO 3a3opula
CHHYCOMJAJ TaKCHMJAHTaH,

Crarop uumra wmaliMHAHuHC afinadyBum  10-6- pacar. Acuuxpon awn-
KHCMM — DOTOp JKOAMALITHPHAAAM, Moy Taremiur T:ib'-["f"a“c“B cra-
HUHT VUYH yyJeaMHBHT apuiuajapia érva- £
rag vekka gucnmuapa  10-4- pacmpa  kipea-

THAraHAEK 3Mac, OaJKH CTATOP Y3arMHHur YeKKa KHpPKHM Kucmiu 2 jaa
(10-8- pac) soilyamrrnpuininy kepaxk, ByHaan Tamapy, cexUHsIapuiar
axTHB Kucmzapn apuxuanapaa  10-4- pacvpa  kipeatuaradiex éHma- éu
sMac, y3rapMac TOK MalIMHACHHHUT SIKOPH CHHrapH HKKM (macTku Ba
YCTKN) Katiiam Kuumd xoiaamitupiaagu (8-9- pacwm). Pasamapuunr A,

10-7- pacy. Cratopmnir nijaar 10-8- pacy. Cratop uyieamu-
Baparu, HitHE apiKuatapia  sRoliaw-
L,

. B, C Gomnannumr ywnapn ¢asoga Oupu-Gupuaan 120 3.4, 2pad cypud
(10-8- pacam), - yaapHuur. yuiapu sca TaKCHMJall KyTHCH 3 Ta »Kofiam-
THpuiran (10-6- pacm).
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10-3. CTATOP YYNFAMMH

Crarop uysramu, §srapMac TOK MallHHAJApUiard clurapu, aipuM
CeKUHsIapAal TY3HJafH. Y3rapMac TOK MAUIEHACH SKODHINIE dyJFam-
JIApHIa CeKIHA YpamJapH COHHHM MJOMKH GOpHua Kampor KU Xa-
pakaT wuiaunanu. Dynra cadal ulyku, SIKOD CEKLMACH KOMMYTANMN BAK-
THJA axpajaid Ba TyTallali XamIa YHIA KepakCH3 YBHHAVKIL 9, 10, K.
XocH @znanu, Oy . 10, K. ypamiap COHH KaHya Kym OVuca, wiynya
xarra Oynand.

10-9- pacm. Cratop 10-10- pacm. Cratop 10-11-pacy. Ceximsi-
UYAramMit CCHRIIRCH. YYJIFAMHHHHD  HKKHR JAPHERT fenruaatin-
CeKuHaAcny yJau. 1M,

AcHHXPOH JBHraTe/MHUHT KOJJIEKTOPH OVsnvailin Ba mumanl Bage
THIA CCKIMAJIAp YSHAMAHAM, LIYHHHT YUyH yJiapaa Vpasuap COHHHH
KaTTa KHJIHO OJMII MyMKHE, Oy affHHKCA uyqaraMin KaTra 9. 10, K. X0-
CHJl KMJHLT YUYH MYXHMIHD.

10-9- pacvza cTaTop uyJsFaMHHHHD TYPT Ypasjap cexinsicn  Kypeas
Tuirad. Bupox, cexkuus ypamnapd Coup Katrta Oynca, apuiuaiap Kat-
ta Gynud KeTagw Ba apuKuajap Opacujard Vsax cuptu dofizanani-
mait konamu (10-4, 10-5, 10-8- pacmaap). [lysuHr yuyn cekumsiapHu
10-10- pacvaa k¥peartnaranjex, xucMmiapra 6ymm adsannup. By xou-
na xap Gupn ¥3 Ky(T-Ky(T apyKuanapura JKOHJAITHPHATaH KeTMa-
KeT yJjauran Onp| Hewa cexuusigan unbopar FaJTak XocHa Oynamr
Iy Tydafinm apukuanap conu opTajiH, apuKUajapHEEr KEeHIVIHTH KMY-
pasiy, VsagHuHr nysatujax sca sixikpox doiiranaunaazyu (10-6- pacy),

Cexuusinapuunr 6apya axkTHB TOMOHJAPH apHKYajiapra HKKH KaT-
JaM Kuaud oxoftialiTHpHAan: nactku katyaam 10-10- pacmaa nymKTHD
yn3uK OHsal. 10KOpH KaTjaMm aca TyTall uusug Ouiaad KypcaTHJIraH.
IOKopu Ba MacTKH KATJaMJApPHMHT, WIYHHACKAK, KYHAQJaHD KecHM TO-
MoHJapuHuHr Kofiamui 10-8- pacvzaa kypurud typuoum. Cekiyisiap-
HuHr Oapya cumiapw OHprajquKia wMsOJALMA KHJIMHAIH Ba KeJrycHjaa
CeKlins YHHHI YpaMapMHHHT COHMAaH KaThu Hasap Oup Vpamum Kuano
tacBupnarasepann (10-11- paca).

Uysramaad yTagiran TOKHHHT uacToTacH Yarapmac Oynrania, mar-
HUT OKHMHHHHT aiijiaHHMIl Teanurd, Qaxar cratop uysaramy Taiiépian-
ran Kyrénap KydTuHuEr coHura OOrauy Oyvaiu, Macanan, [=50 ey
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Ba p= 1, 2, 3, 4 Ba XoKaz0 OViranja OKUMHHHI ailJIaHdIl Te3JHCH
Moc pasuniia n,= 3000, 1500, 1000, 750 ada/mux Ba Xoxaso Gyna-
au. Bynnan tamkapu, Gepuaran p ja xap Oup KyrOra xap Oup Qasas
Jan Gupop coHIArH apukuajap kendmy pasuiail, UlyHunr yuyn cratop
XaMMa apHKuaNapHHHHD COHE Kyilmjtarura Teur GYJAnlUH JIOSHM:

z = 2pmyq, (10-2)
tyspa 2p— kyronap éxu Kyto Oyuakaapn coun (Kyrd Oyuiakiapd T —
fe0 mKxuTa €HMa-én €rram Typaum nemanm KyrOhapeEHr ypranapi opa-
cugarn xamma BaxT 180 aa. epad ra teur 6yarafg macodara aiituaazu);

m—uyJeaM dasanapi cotiu; '

g—KyTO Ba (basara TYFpH KeJaJHraH apHKuaziap COHM, ABHH Xap
Gup asanunr \;fzp Oup KyrO Oynarura OGamp OYsrad apukuanap COHH.

Op=2;m=3, =2 Gy sicu. 10-2- popmysara myBodHK cTaTOp
apuKuAIAPHIIHT cotr 12 1 Ofmann., Xap OHp apukuaja CeKLHSHHHP
HKKHTA aKTHi TOMOHM €Taju, OnHoOapuH, cekLusJap coHn Xam 12 Ta.
Yyaranm yu (asanu Gjarany yuyH Xap Oup ¢asa Typr cexuusifgan noo-
paT, Oy CeKUumsJap HKKHTajan OYan0 KeTMma-KeT yJjaHraH HKKHT4 Fajl-
Tak xocua wuaanu (10-11- pac‘u) Uynram 10-12- pacmpa ogatia xadyda
KHJMHraHHAeK éinaran xosa 1<},pca'nmrau UYHKH 3HI COoAja cXema-
papun xam  10-8- pacmparijiek ek KypunMIINgA TAacBHpJall Kyja
KHIHH,

Afinana éiiuavacupa (10-12- pacm) HKKH KyTO OyJuHMacH T HHHD
sonanapt Kypearnaran. Xap Oup Kyto 6yJinﬂmat:H,ua xap Oup dasa HK-
KHTA apUKUaHi arasialij, sbun et
g = 2, LIyHHHT YuyH aJoxu/a /M
(hasanapra TerHIILIH apHKYasap- L—
iy Gearmnatl ocoH. Arap Hx-
Tuépuit papuiga apukua I, 2
Jgap A ¢asara Teruium  Jied
OJMHCA, Y XOJJAa XYMR 11y
thasaHUHr KeJrycH HKKI  apHk-
yacH MKKHHYH KyTO OVimHma-
cupa Oyaun, asHu 180 a2,
epad ra cypuaran OViagu. By
7, 8 apuxuanap OVaaxn,  Bed-
ruiap CexuusIap aKTHB TOMOH-
JAPHHUHT  I0KOPH  KaTJaMura
KyHHnanu.

Fanraknapra yaawran [, 2°
Ba 7, § cekuuanapuuur 3. 10,
K. Jap# KVIIWJUL Kepak Oy.1-
ranu yuyH yaap 10-10-sa 10-11- pacmua kypcaTuiranuaex KuianG yaa-
sagu., Juau 0y MKKH Faatax A Qasanuur yyaraMura yJasuLIH Kepak.
Bupox, rantakuiap Typau KytO0 OYJHHManapura KoWjaliTHpuirad, OH-
HOGAPHH, YJIaPHHHT 3. 10, K. Japu (pasa wxuxatugad 180° ra cypua-
ran. llyupaii xuaud, Qasanudr

e,= e+ e+ (—e—¢)

-

23 E

10-12- [M(.M (:r'm)p HKKH KATJaMIH  uy/le
FAMHHHHD EHIVIMACH.
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9. 10. K. HH TONHUI yYyH FalNTAKHMHT OXHUPH [, 2 H FaJTAKHHHT OXH-
pn 7, 8 ra yaam kepak, 10-12-pacvpa wyngail guiuuran, Arap A
(hazauuur yuy jed / apukuajaH uMKKaH cuMm oJuuca, dasaunur X oxu-
P apuKua 7 naH 4uKaiu.

B asanunr Gowy apukya 5 aa, seHy A daszauuur Ooulianiira
HncGatan 2/3 v ra, éku 120 2. epad ra cypuaran 6¥naiu. BY (pasa-
ra 5, 6 pa 11, 12 apuxuanap teruuim OVaagu. C asamuur Gotgya-
Huum apugua 9 ja skofinalajn, sibHu sHA 2/3 T ra cuoKHran Oy na-
An. Cz (asara 9, 10 Ba 3, 4 apuxuanap Teruunnd. MKKunuu Ba yuu-
UM cpasanapuuHr ynampun 10-12- pacmpaa kypeatunvarad, OGaaxku B, C
yunapu Ba Y, -Z oxupnapn Gearwiad gyimnras, xosoc. Cratop uysea-
M{ sHeprist GepyBuM TApMOKKA, TpaHcGopMaTopjard CHUrapi, 0/y3
éxy yuOypuak INAKJIMAA yJaHaH.

10-4, POTOP YYNIFAMINAPH

AcHHXpOH ABHraTeNHHAr aiijlaHyBul KHCMH — POTOPHHHT XaMm
uysaramu Oyjanu. By uynram cratop ysarm cuurapu nynar sapakagap-
Jad (10-14= pacm) fitrusran 6yausd, 1 niaar WHARIPHINT apHiguasapiis
ra oxoilyawrnpanagu (10-13- pacw). Uyaram Qasanu  Gyauium, sSbHE

10-13- pacm. Acunxpoit jwnra- 10-14- paeat.” Poropiuuir
Tedb POTODHLIID uyFanMiL, HYJAT Baparit,

CTATOP UYJFAMHHHMHD Tafiépravuil npuHimny Oyiinua Acaj I xaMm MyM-
Kud. Yyaram ¢asacura gBuratensn 10prusud 1000pHUI €KH TeSJHMHHU
poctaaulga sapyp OVaaguran kVmMUa KapiiuiaHK (peocTar) yJ/aHraxi-
Ja myszail Kuasnagd., Uyaram jonays makaula yJanaiu, yuaapis sca
POTOpHMHT Banu 4 Ta Kuiiupuaran Xamja Bajngas Ba  Oup- Onpuan
H30/IALMS. KWJMITAH yuTa KOHTakT Xanaxanap 2 ra yaanamn (10-13-
pacm). LluamuJpHHHT YeKKa KeCHM YuJapura JBHCATEeJHH COBHTYBUH
BEHTH/IATOPJAPHHHT Nappakjapu 4 Maxkamdanaaw. DBynpaii jisurateds
dasza poTopau EKM XalKaju ABuratesn Jed arandjii.

Kynnuua ppuratesnap KxuckKa TyTamTHpHATAH Kuand sicana-
I, yJapia nyuar CcrepieHb apHKuajaphia Muc creprkenmap 6§auo,
yJ1ap yeKKa KeCHMJapjarn MuC XaTxajapra Kucka rtyTawurapuiran Oy-
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namu (10-15-pacm), Uyarav 10-16- pacvpa anoxuma) xuamG Kypearui-
rai kapac xVypupummia Oynaam. 100 kem rauva asuratennapua Oy
uysiFaM apuKyasapura amomuuuit Kyind scanaau. Byunaa 10-13- pacmza
KVpcaTHATaHHAEK, UeKKa XAJIKanap Ba JABUrate/lii COBHTYBUN BEHTH/S-
TOp nappakJiapi xam Oup BakTaa Onpa Tyma kyimd kyiunage. [lsura-
TeJHHHT Xa/lKaJ/Japy Bd TAIUKH COBHTHUI K HCMI Ounaan KHCKa TyTawTH-
puaran xoagars xyputiunt 10-17-8a  10-18- pacmuapaa kypeatuira.

e T e
10-15- pacm. Kueka ty- 10-16- pacw. «Oavaxot
TAWTHPHATAH JBHFATED FHIHPATH,

poropit. oot

10-17- paen. ¥u hasait xadain acluxpon
JBUraTeND,

10-18- pacn. Yu §a3ali KHCKA TYTALITHPHATAH
acHHXPOI ABUTATE k.
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10-5. ACUHXPOH JOABWMIATENHMHI MLUNALWL MPMHUMAA

Craropra Gepusran U; Tapmox kywiamuima (10-19- pacm) Tascupu-
fa yHHHT uysaramupa [, Tok' YT1agu, Oy TOKHHHD OHMH HYyHa/MIM @
naittra Moc pasuiaa (10-2- pacmpa) xypeatuaran. By Tox cratop Ba
POTOp OpKaJM TyTallyBUH aiJiaHyBuyaH ¢ MArHHT OKHMH XOCHJ KHJIaiH.
By oxum TpancdopMaTopHHHT CHPJIAMU# BA HKKHJAMYH uyJEAMHAA XO-
CHJl KHAT@HHJEK, HKKaJa uyJjFamia xam
E, ra E, 3. 10, K. Xoenn guaaznd. Hlynnait
KuauG, acHHXpOH JpHrate/]b afiJlaHyBuy
MACHHT OKHMH 3. 10. K. XOCHJI KHJaiurax
yu Gasanu TpaHcdopmaropra Vxmafdmu.

OxuM coaT CTpeJIKacH XapakaTd IiyHa-
Juiiiyia aitnauaérras oyacus, E, 3. 10. K.
TABLCHPHAA POTOpP uyaramuja fiveamumm 10-
19- pacmna xypcatuaran I, Tok yramu; Oy
ToK (hasa xxpxatupan E, Owian Oup Xua
Jeitiik, [, TOK Ba @ QKUMUHHT ¥3apo Tab-

10-19- pacM. Acumxpon msu-  CHPMAAH POTOPHM MariuT OKuMH  aft/iani-

ravensuur cosWy=1 6y1- M KeTHAaH allnantupyeun F s/eKTpo-

Tapjary N, MarsuT Kyumap Bymyiara xemapn. Hlyunait

Kuu0, ACHHXPOH JABHTATENHH HKKHJIAMYH

yyaeamu ailnauysun Ba E,/,c081, KyBBAaTHH MeXaHWK KyBBaTra aifnan-
THpa OJyBUH TpancdopmMaTop ACHHIT MYMKHH.

Potop Xamma BaiT aiilanyBud MarHHT OKHMHIAH OpKala KoJaH,
uyHkE (axar my xoagaruHa E, 3, 10. K. Ba, Ounodapun, I, Tok Xam-
fa F gyusnap Bymyjra KeJHill MyMKHH. Potopuunr aisianuii Ayxagin-
IUHHY Y3rapTHPHIN YuyH OKMMHHHI ailasuul fyuasntiy y'sl‘apm‘puu.l
Kepak. DYHHHI yuyH TapMOKJaH CTATOpra TOK KeJITHPYBUH: HXTHEPHIL
HKKHTA CHMHHHT VPHHMHH aimallTupuul Kudos. By xouna  dusasapHunr
xerma- ketsmra ABC nan ACB ra éxu BAC ra ysrapagu Ba okHM Ka-
pama-KapIly TOMOHra aHJaHajH.

10-6. POTOPHUHI CHMPMAHKLLM

ACHHXpOH JIBHFATEJHHHT POTOPH XaMma BakT aillauyBud MarHur
OKMMMJAH OPKaja KOJMLIM KepakJHru ioxopuja aiitmiran spu. Oxum-
HUHT aliJlaHulI Tessuru 7, OuaaH Oearmnanagu, p = const Ba f,= const
Gyaraud ydys Oy Tesnuk Yarapmac. POTOPHHHT ailIaHHIL TEe3JHTHHH
n, Ouaan GeJiruijall MyMKHH.

L o S o7 — M~ 1900
S = o S% = 0004 (10-3)
KaTTaJMK CHUpMaHuIm Jedniaiu. i
Hasapuit suxatgan cuprnasum 1 naw 0 rasa égu 1009 xad 0 ra-
ya ysrapajd, YyHKH OHPHHUH HUIra TYUIHPHII MOMEHTHA4 POTOP KYy3-
raJMaii Typranja rn,=0, arap potop oxuM OuJaH CHHXPOH AHTaHANTH
4e0 hapas KWiIcaK, ny=1,
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Banra GepHAaguran Harpyska KaHya Karta Oynca, IIYHUANAK Kate
Ta TOPMO3A4ll MOMEHTH KAaTTa afifafgTHpyBuH MOMeHT Ouial MyBO32HaT-
Jamuiiy Nn03uM. Dy dawar [, Hu, Zemak, £, HH KymafTHpuAraHuiaru-
Ha Oyanmg mymknd. Kyfiuga E, HHHP n, kamaliranuja, sbid S kY-
naiiTpuAragnna Kynainily kypeariaany. llysgai ka6, sanra Sepua-
TaH Harpyska OpTraHdfa POTOPHHHT Te3NHIH 7, KaMaapu. Flomuman Sg
HATPY3KAZ4a GCHHXPOH ABxratesiiapia cupmadHull 1 jad 69, rava fedp
GyJain; KHUHK PaKaMnap KaTTa KyBBATi¥ ABMTaTeAnapra TETHMIUIH.

10-7. POTOP YYAFAMMAATU 3. (O, K. BA TOKHWUHI YACTOTACH

MariyT OKHMU #, Te3JHK OMJAH, POTOP 3CA 71, Te3AWK OunaH aii-
JNAHALH. Mabnymr{u, poTopiaari 3. 10, K. BA TOKHHHT YaCTOTEACH OKHM-
HHHP poTopra uucdatan aitNagdilira, AbHU n2y— 1ty KaTTAJAHKKa Tponop-
uuoHan Gymagn. Y Xouaja :

, _ Bin=ny) _ PmS SR

- T T TS (10-4)
Potop xapakarfammarauuga f,= f,-1 == f; arap poTop cHEXpoH aid-
Javaétran Gyaca, fo= -0 = 0., Homusan afAandil Te3nHrufa, AbHA
S, ~=2—4 % GYaranya f, 4acToTa :KyAa KH4UK: fy=F1S = 50. 0,02+~ 50X
‘K004, avun 12 24, . . _

10-8. CTATOP BA POTOP ‘JYDFAMRAPHHMHf 3NEKTP KOPUTYBYA KYUNAPK

Arap potop Xapaxarcus 6yJica, y X0AMa CTAaTOp BA POTOp UYMAFaM-
JlapHaa, TpaHcOPMATOPHUHr GUpJaaMyd Ba HKKHAAMYH dyJraMJapuzard
CHHrapH,

Ey = 4,44f 20D ky; o {10-5)
Ey= 4,440, , S (10-6)

BNCKT] IOPUTYBYH KyuJap By)KyAra xedaad. By &, Ba &y KObbUIHEHT-
Jiapia CTaTOp Ba POTOPRERI UWIHHADHK CHPTAapH OViiiad TakcuMAatls
TaH MyJIFAMIAPHUHE XYCYCHSTNADUHK HA3apra oMUl Oujan ¢apk KH-
napd, PoToOp ailfanrankia YHWHT 9. 10. K. XaMma BagT VSrapud Typas
i, wyHkd fo=f,-S. By x0ana afiianyByH DOTODHHHF 3, 10, K.

Ees= 4,44f2t@2®-“kg- (10'7)
By 8. 10. K. 14 DOTOPHUHP aiNaHMaéTraHHgary 5. 0. K. OPKAJH H(O-
Janam Kalys KHaAHraH; . S

€Kn

W R E =E$‘S- ' ‘-'_. .. L - (10-8)
BHHOﬁ&pI’[H, POTCPHHHP SJeKTP OPDHTYBYH KYYH l[BHfaTeJiHHHF HILant

HpOUecCHAd MyJA Kyunu ¥arapagd. S =1 Ofaranga, Ep,=E; S=0
Gyaranga sca EpoS =0, - v ‘ 4 _ e f



- 10-9. POTOP YYNFAMULOATM KAPLLMIKMK

¢ TparcpopmaTopars CHHTapH, CTATOP OKHMMHHHT GHD KHCMH COUH
JHUI Wyaapu Ouvial, a’bHH POTOPra KMPMACHAH CTAaTOp CHMJApH aTpo-
¢upan tyrawagu (10-19). By okumaap x; uyJraMuuur peakTHs (HHAYK-
THB) KapUIMIHIHHE BY)KYAra KeATHPHIIM paswan. Porop wyiraMupas
TOK VTraHHJa pPOTOp 4yJiFamMH CHMJIADH aTpoduia XaM IOysmail COYH-
JHIT OKHMJAP BYKyAra KeJaju. By oxumiaap poTopHMHT X, KapIIH/IH-
THHYU XOCHJ KUJami.

Porop ailianmaérranaa

xg—_"‘.n]_.{.z: 2?”1'1!,2.
Porop aiinanaérrania
xi’.&‘: 23f2)£2=2ﬂ[15[.2.

Y Xoaaa

J."_:I‘-___ hs o
Xy it =

€Ku =
Xpy= XuS. (10-9)

Byusan JABHIaTeJMHHr MUl PEXKHMH V3rapraHuja POTOPHHHI PEAKTHB
KAPUIMJHCH POTOp allJIaHMaraHujard X, = Xy+ 1 = &, KATTANMHKIAH Pos
TOpP CHHXPOH alJIaHrauufard Xy,= Xx,-0 = 0 xartainkkaua  yanykeus
Ba JKYAA KYUJaH Y3rapHig KeJud Uiigaji.

Hopman sicanran gsuratesnapia vacrtora 50 ey pan 0 raua yarap-

ranuaa POTOPHUHD AKTUB  KAPIIMJINTIL Y3rapiiiiig  Hasapra  o/IMac/uK
MYMKHH Ba 1= const jie6 XucoOsall Kepax.

10-10. POTOP HYJNFAMHMOAIM TOK

PoTop uyaraMuHHHr 9. 10. K. Ba PeakTB KapUUIHCHIKHE  V3rapH-
M XaKupa Iokopuaa Oaén  kuumnran (puipaapian ailviannin TesJsHrH
yarapranpjia poTopiarH TOK

(10-1) .

XaM Varapaju jieran XyJjocara keauld mymini. £, Kyjia Karta, u4ya-
FAMHHNT X, PCAKTHR KapUIMJNTH ofaTia r, akTuB Kapumaurimian 8-10

Mapra xarra Oy urann yuyH flo, I0prussll TOKI KaTTa Oyauii Ba 3. 10. K.

Jlau karraruga 1, Oypuakka oprafa KoJuilr xepak. Portop aiiianraHH-

pa E,, Ba x,, xamanuu., Bynunr saTxkacuua /; Tox Ba W, Oypuaxk Xam

Kamasjn. By Hapca yfa MyNHM, UVHKM Tpancdopwvartop Oujian dcuH-
XPOH jBHraTeb OpacHjiaru acocuil ¢apk ana mynpa (10-12-§).
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10-11, ACUHXPOH ABUIATENHWUHI MLU MPOLIECCH

Yu asann J; TOK cratopHuHr y4 asasn uyJjrammaad  YTHO,
_ fe60
guaanu (10-4, 10-5- pacwurap). Portopauur yu asaaum Ttoxku [, poTop-
6O ,
HHHT Y4 (asann yyJFamuja potop atpoduia ng= f"‘P - TE3JMK OusiaH
afinanyrun f, MArHUT/IOBUM Kyund Xocwsa xuiaiu. Potopuuur ya3u mar-
HUTJIOBUM Ky4 TOMOHWra £, Te3auk Ounad aitnapmagu. Y Xoaga F, mar-
HUTJIOBUHM KYYHMHFP cratopra wncOaTaH ailjaimuul Teajurs Ky iiujarnra

TeHr Oyaa:
fg»ﬁﬂ f'SGU
Nat+Ngthg-t—p— =Nyt l—p”—‘ =
fy-i-115
ny

TesquK OHJIaH alaimysud Fy MaruuTJoBYM KYUHH XOCHI

=Ny nS = Ny 1y =1,.
Olysaait kuond, Fy; Ba F, MarHuT/oBYH Kywiaap OHp XHJ 7, Te3JHK
Ounan aitnanagn Ba Oup- Oupura HucOataHn KysramMac Xamja OMpraJimk-
a & MarHuT OKHMHMHH XocwJi wuuanu. DBunodapuu, 9-4-§ na Bz °
Xamza 9-9- pacmuapa Kearupuiran Oapua  napeajap acHHXPOH jABHIa-
Tedb YUYH Xam yPHHJIILHp.

lynu kaiiyy Kujmi Kepakkd, POTOpP Ba CTATOP OpacHzardH XaBo
sasopu Ty(aii JABHrATEJHHHr CaaT I0PHIT TOKH (9-7- pacu) Kyjad Kat-
ta (20—40)9; /,, 6ynanu. BunoGapid, TapMOKHHHI COS@, CHHH §IX-
Iyiall yyyH ABUrartesaun TYja HArpyskanaaill JIO3uM.

10-12. OABMIATESIHKM AWMNAHTHMPYBYM MOMEHT

Varapmac Tok Jpsraresiiapuia aiianTtupyBun  mMoment M= Pl
uhona Ounian CesruiaHagn, ALHH Y OKHMPA DA SIKOPAAH TOKKA 1po-
nopuuonan 6yaanu. AcuHXpoH ABHFATEJAA MOMENT-
HU @ alizanysud  oxiuM Ba porop Toku [, Xocun
KMaaan.  You wyiliarnga popanalll MyMKuH:

M = DI, cos P, (10-11)

JeMmax, MOMEHT OiMMra Ba POTOP TOKHHHHI aKTHB
TAUIKH TYBUHCH [,C081, ra NpONOpLUHOHAT, YYHKH
K}-’BBHTIIH TOKHHHT (I)F;l[{_a'l' dKTHB TAlIKHJI 3TYBUHCH-
ruva  anuisaigsn. BunoOapu, Yy MOMEHTHH XaMm
F: )V ITUH DI

10-20- pacajta KHeKa  TyTAWITHPHIITAH  JIBUTA-
TeJHN yJaam cxemacH kypeatuarad.  Arvap [ py-
OUBHHKHY yJ1ad, ABUratelil, 10pPrusmica, prusulil-
HUHE OHpuHuM n,= (0 Ba § = | Oyaran MomeHTHAA
pPoTop 2 na XOCHJ KWIHHran 3. 10. K. £, Ba 10pru-
suul ToRu [, Makcuvan Gyaany. - Bupox, ioprusp6  10-20- pacw. Kuc-
1oboputt yoMenTn M,, Makcumaa smac, (mMakcumads- ‘ii_,’;);r;‘[‘:f\f’l{’)‘:{-"‘
Jan 2—32.5 mapra kuask Gymagu. Portop zammipu m;,ﬂme_.n;,ﬁ.[,-
yuyh 9-9- pacm/ia TacBHpJaHTanjarura yxumad acalt-  yaaw cxemaci.
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rag Bextop amarpamma Oynuur caGaGunn k fpeamno Gepaan (10-21- pacm).
Opataa poTopaa X, Kapiuamg ry Ao Ky sapra warra pa fy, Tox
£y KydJanuuigan opKaga wojaupurair iy, Oypuak ki t’lgl.llﬂll}l. Illy
ca0alJ/i TOKHUHD aKTUB TAWKWJ STYBUHCI [y,+C08 1|y, semak, M, op-
rusud 1000pHIll MOMEHTH KHuuK Oy/amu. Xo3upri savon ACHHXDOH

M 2 8 R
asurateamapuia > =1 —1,5, Xoa0yku loo o 4,5 —0,0.

My Iy
10-19 Ba~10-22- pacvua XyAlu Iy XoOuMCAHHHT ¥3u Oowaua Ty-
WyHTHPHAaNH, [Burare JHUND HII NpUHUMOHHM Oaéd Kuamiuga (10-19-

2k o

ly % ~sadf—e®
LS
7
e SR .f, psdd
j 1/ 3 Lipel05%,
i 273

N

M/. \\ | t
L= - 3\_\.\_ Lsos il van

/
10-21- puem, Potop  smekupiaiie 10-22- pacy. 1Oprusum nafith-
DEKTOP JULIrPaMMAcH, Ia ABHraTelb POTOPIAATH TOK.

pacm), I, Tox dasa xxuxarugan Es 9. 10. K. ra MOC Tywaau, sSbHH ¥
akTus (Py=0) med dapas wuaunran spu. 10-22- pacmjia porop cHMas
puaa 9. 10. K. #ynanmmm 10-19- pacmpa Geawrnanranira mMoc  TylIras,
TOKHHHP 3. 10. K. Jan , OypuaKia oprans KoJran joprusimn  naite
Kypeatusrat. Y pakraa poropuuur osrnra e (VN kyr6 ocrtuga y4-
Ta Ba S Kyt ocTigi yura) ogumuaune aftsamon Y eaaguna Kya Xoe
CHJL KRJAALM, MICKHTIO ¢l e aKe Tancup arynun I(y'[ &OCIIJI KHJIaJiH.
Harwxapga [y roic Onnane Ey 90 10, €0 (uaasiapi opacujard  CHDKHUIL
" ganua gatra Oydca, ailaanrupyniin MOMenT mynia xnunk OyJanm.
¢, Poropuusr allianuiig Tessaran capie porop  MySPAMHHHBEP © Xpq =
= X3+S PEAKTHB KAPIIMJMIH Kamasn, ity Ongall Oupra  KapiidJiug
r.=zconst Gyaranu yuyn W, Ovpuax xom samanin,  [lyngali  pasusr
Byxyzara gemaguxn (10-21-pacm) Oyuua cupop &, = 0,1 —0,15 cup-
MaHKUIING 4,S PeakTHB KapUIWiMK r, akTin Kapubingks, Oypuak 9ca
= 45°ra TeHr Oysagu Ba £,¢ 2.0.K, kyusamunmne fyry  Ba lyXog
paH udopaT MKKana Teup TYWHIUAHH Mysosauarmaiian. Dy vagtaa Iy
TOKHHHT OHpMyHud Kamaiullagra kapamail, Tokanur /, cosyy aKTHB Talll«
KW STyBUHCH Ba aitnantupysyd M, MOMEHT MaKCuma] KHIMATra

M
spmuany. Ogarga — = 1,8 —2,6 G6ymazu Ba yTa Harpyska Ko-
CUAUATH geﬁnnagnf
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Porop simana Tes afianranja y,, KapuluMK 7y JiaH  aHya  KHUHK
Gysiajiy Ba YHH Hasapra oJivaciaH potop TokuHH akTup ([, = [, cosiy)
neb6 xXucoGnam Mymkud, £, — E,S xam kamast Goprauu yayd [, ToK
OuJian Oupra ailJlaHTHpYBuM MOMEHT XaM Kamasiad. J[lsuratenn canar

HulIaranmia aiiyiaHuil TesMrd Makcumas OyJaiu Ba  Oynua np==ny
S=~0 OVuiagu. AUNGHTHPYBUM MOMEHTHHHT CHpHaHuiira OOFJIHKJIHIH
M =f (S) 10-23- pacmaa TacBHpaanra.

JiBuratens srpu UMBHKHMMT cHpnammmt S wosgau S, raua Ojuran
opaJiHK/AruHa HOpMaJ MULTafifn, uyHKH Oy X044 TOPMOJOBUH MOMEHT,
neMak, S afilaHTHpYBUM MOMeHT Xam oprapu. S =S, gan S =1 ra-
ya opasiHKfa ABHIaTeJHHHT HIVALIH taprapop Oyawmaiian. Onaraa M”
HOMHHa/!  MOMEHT nomnuayg S, = 1 —060o; cupnaHuira
MOC KEJajH., _

Appay kypeatnd yruaranunek (9-14-§), @ oxum Tpancgopmarcpra
keqtupuaaguran Uy xyujanulira nponopuxcHat OyJajh. By aitnaran-
Jap ACHHXPOH JABHrarteb VUyH XaM YPHHJIL M= ®l,-costp, Gyarany
yuyH KYHMaruag €3uil MyMKHH:

Licosy = E, =d=U,, *’/;‘M p 7
ByH/aH aCHHXpOH JBHraTe/iap Y4yH &0 <

Wyga Myxum OVuraw gyilpgard XyJaocann 200
UKAPHIL  MYMKHIE I N\

M=Ul, =U2 1012y i, 71N -

T 100}g—f AN \
SBHH dWIAHTHPYBYH MOMEHT CTATOPra Ke/ITH- / =
PHJraH KYUJAHHIIHUAD KBApaTHra [pOrop- 7 78
uonan. [lynaait kuaud, TapMoKAa Kyu- s
aanmu, macanan 0,9 U,, ra Kamairauuia 0. 02 0% 46 08 10
vovent 0,9:0,9M, = 0,81 M, Ta Kamasm-  10.93-pacw. [sirareas aii-
AH Ba _I[ﬂ[‘p}‘SKEJ..‘iII JBHratedp TYXTao KOJIH- JAHTHPYBYH MOMeHTHHIT

WM MyMKHH. ACHHXPOH JBHTaTe/liap TOK  CHPnamHiura CORTHKANIiL.
OJA/Nral TAKCHMMJIOBUH TapMORJapia Kyu-
JaHAl TYUBIIMHM HOpMajall KHCMAH ana

uly GuJaH TYLWIYHTHPHJIAIH. Wl
Amalnjga HCTebMOIUHHH KYTHHua JBHIA- °\% |,
TOAHUHE MeXauuK xapaxtepucti- U<y —t
KacH, i 2~ 2
" .\ =
U,=const Ba [, =const Oyuranja, n,==[(M) - ><.\
KuzuTHpaan. Qoipasannmra  Kyqaii  0y- 7 3
s mar - Iy . 2
JULIH y9yH yKAap Oyijad = e 1009, »a 0 / ¥
1
M p_— _— 20 ) A —
— < 10004, guitmaTnap xyiunagn. By xa- =— M, ==
A'i‘.l ' ) MM}? - M
pakTepuctHkanu 10-23- pacuHH  OCOHruHa g 00 00 %

KaiiTa scali Oujal  XOCHJI KIJAMIL  MyM- 10-24- pacw. [lsitrateutr
kuif, y 10-24-pacMpa KYpcaTHiraH Ba  wexamix XapakTepUCTIKAcH.
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XapaKTePUCTHKAHMHT HIIYH KHCMH TyTaul yn3u, Ounan Genrunanran. Hop«
MaJl KypuJral JBHTATeNIAp YUyH sicanrall / srpd uMSHK ACHHXPOH JiBH=
raTesHHHT Te3JIHK X&paKTepuCTHKACH mapajnes YHFQTHULI Y3rapmac
TOK JBHTATENIHHHT Te3/HK XapaKTCPHCTHKACH CHHTApH KatTtHig Oy
“HM Kypcarand. AHNappil TeaNMrnnm  POCTNOBYM hasa POTOPIH ACHHX=
POH JIBHTATE/IHMHT XapakTepHCTHKAacH OHPMyHUa 10MIIOKPOK — Oyuiid
(2 srpu uusuk). Bywnaii apuratenjiap, Macanas, Kpamau Bd KYTapiil
KYPHANMAJIAPHAA HUILIATH a7l

10-13, ACHFHXPOH ABMTATENNAPHU HOPTM3ME HOBOPULL

Crarop uysramumnr A, B, C, X, Y, Z uskmiunapy JBHraTesHuHP
HIMUTHrA yadanadn, WukTia CcTaHiaprra MYBDQ)I'}K pasnm;{a y.ﬂapI{HHP
cownapu C,, Cs, C, va oxupyapu C,, C;, Cg;0unan Gearmnarran 6y.as
au. YUniuumap yaapuau 10-25- @ Ba O pacmia kVpcaTHIranujiex, 10J4y3
égn yuOypuak Makaugd yaaw kysiait Oyanaray Kuimb  xofiialiTuph- -
JEIH,

"~ Crartop xap Oup asacHHRHP UyJFAMIApH Mabjym (pasa Kywjauuurg
U, ra wmymuxaanauran. Uly caGabau uyjeaMun 1041ys Exn  yubypuax
niagauaa yaam OWjsal ABHraTeIHH — KyuJaHmimiapu  Oup-Gupuaan 3/ 3
MapTa (fapK KHJYBUM TapMOKJapra yJam Mymkun. Macasau, arap U:p =
= 127 ¢ 6yaca, cratopun yuOypyak Wakapia ynaija yuu U, = 127 g
CYUIAHHIIM Tapwokka ysam kepak. Arap Uy =220 ¢ 0Ojaca, vy
XONJla CTATOP UyJFaMIaPHEH 10J1y3 WAKMHIA yiaul jo3um. Xy [y«
HHNTAeK, OOlIKa ABMraTesHu U¢= 220 ¢ Ba U, = 380 @ Oysiran Tap-

MOKJIapra ynall MyMKHH,

Emamap

0
G A
Lty
A
lepmeon
¥ @). 3

Co Ch Eﬁ X 4
cr‘f CaT 03? Kpeusud
A a &

woopuw
i a— i}ﬂum
)
10-25 pacs, Cravop wyhra- 10-26- pacm.  Xanga-
M Ty R apin Koli- JIE acHuxpoi annra-
Jann, TEJAHHNT CXeMacH,
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a) Pasa poTopaH (XanKaliM) acHHXPOH ABHraTeNlb poTOP
33HKMpPHra yJanran peocrtar épjamuga nuira Tymmphaagn (10-26- pacwm).
Potop Xanxkazapn 2 ra uytka 3 Jap €ppamuja yJaaHrad peoctar / HHHT
Kapimanr (oprisud 1000pHLL) SHT KaTTa KHiIMaTHIa 9ra  9KaHJHTHra
KaHoaT XOCHJ KHiuHrau pyOuabiuk 4 ynavapu. Portop resnama Gop-
ray capH YHHHT 9,10 K. Ba TOKH Yaaykcus Kawmasi Oopapn. Harmxana
KysragayBuaH KOMTAKT 5 hn OockHUma-OocKHu cypull Oumaan peocrar [/
HEHP KapUIMJHTHUN KamailTHpUW HuvkoHu TyFunaaun. 1Oprusud oGopui-
HHHT OXHPHIA POTOp KHCKA TyTallran (wira Tywran) 6yand  KoJau.
Peoctar qarar jausrateJH 10prusud 1006cpHll  BaKTHra  XHcofjanra.
Batb3an BaiTld UYTKANAPHHHD Xajxajapra pUIikajavulingan OyJjaiuran
ucpohHd KaMaliTHpull MaKcaiuia ABHrate/ira XajKaJapHi KHCKa TyTalll-
THPyBUll Bd 10PrH3HO 1000pHII OXMPHAA uyTKaJapHH  XaJxanapaain ky-
TapuO KYIOBuUH MoOcsamMa ypuaTtuaain. BHPOK KeHHHIM BakTjapia JBH-
ratesiy MIJATHIIAA AyY KenuHaguraw nokyaafianxiaap tydafiau  Oys-
mail mochamanapiad Bo3 Keuwamoraa. Kyimaarn makcagnapHu Kyana
TyTHO POTOP 3AHJKMPHIA Fy, KAPIIHJHK yJlaHaju: POTOpAA, JAEMaK,. CTa-
TOpJa 1OpPru3u0 I000PHII TOKMHH KaMafTHPHII Ba AaKTHB KapLUMJIHK
ry -+ r, WM X, Kuiimatraua oprtTHpHO, [, cosy, = MAKC. XOCH/ KHJIMIIL
(10-21- pacm) Ba Oy Onaan roprysud 000pHIL MOMEHTHHH  KyNaiTpHII
(10-23- pacmparu / arpu uusuk).b I Buratesann T{XTaTHIIAA POTOP KHCKa
TYTAHTHPHATAL NOoAjJa TOK OepyBud TApMOKZAH VSWJHILH Kepak.

0) Kujcka TyTamwTHPHJATAaH ABHTaTe b TYFPHIAH-TYFPI Tap-
MOKKa yJaul Guzsian 1oprusud otopunaan  (10-20-pacm). By yeyannnr
KaMuHAurH 10pruaid wophil momenTit nicbaran kuuuk M = (I — 1,5
M, 6%sranu Xosa, 10pruzud wOopuIl TOKHNHIT anua katTa (4,5 — 6,5)
I, OVaumuaup.

Poropu 9-15 Ba 9-16- pacmpa kipcathiran »xkyjla KHUlK KyBBaTJm
JIBUTATE/IIAPHUHT apHKYaNapi Jloupasuil makaia Oyaanu (10-27-a pacm).
By apuiuanapra xapmmaukaapn X, sapumninkka nucCatan xatta Oya-
raH MHC cTepenaap koilalltTHpuirany, Wy cafabau JBHraTenapHiur
I0PruanG 1000pHIl MOMEHTH XaM eTapiuua katta OYaanu,

KysBatn 2 —3 ram nan katrta Gyurad ABUraTesiapia poTop apux-
uajapuHuHr Wakau 10-27-6 pacvaa kypeatmaraplex O¥nail, KyBnaTH
"20 — 30 Kem pan Xam xatta OyJrad apuraTesiapaa sca  apHiuanap
siHa XaM uykyppok. By apmkuanap amompuuil gyiimacn Ounan VM-
puaran OYyanu. [Burateanapuuur kyseatn 120 — 150 xem npan  op-
THK OVJranfa apukuyajap Top uyKyp THpKLUIap MakJuja  KuauHuG
(10-27-6 pacm), ysapra wuruuka Oanay; MHC CTepIKeHJAp CTHHBNIAIN.

Hykyp apuxkuanap wuanmnnir  vapiocn  Kyfimparnua,  [Cprusuo
1000pULLIHHHT jactaaOKku olinja, [y = [, OFsrauja, uyKyp apukuana é1-
TaH CHM MarHutT umsyigapu Omnan  10-27-¢  pacmpa ki peatuiraiies
ypad onmHagu. Cumuuur apukua TyOMaa étran / KHCMHHM  SHP KD
COHJiary UM3HKmap ypad ovaan, 2, 8, 4 KUCMAAPHHH KaM  UH3HKJED
ypab ‘onral, ABHH yJapuHuHr opuKYa TYOHjaH kanua ysok Gy.ca, Wyi-
Yya KamM CcoMAary uusnigap ypad onaau. IyHHHT yuyH CHM MeTasu 11act-
KW KaTJaMJapHHHHD HIIYKTHB I\'_BF'I]JI!S]HI'H I0KOPH KaTjaamaapiiuuir ni-
LYKTHB KapIUH/MIHJaH aHya karta Ba [, =f; Oyaranga poTop:duir
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Gapua TOKHM aphkya cHpTHra CHXHO unkapuianu. Dymjia CHMHHHET KecH-
Mifad TYaa QofifanaHuAMaiIy, UyJFAMHMHT AKTHB KAPUIMJIHEH £y KaT-
Tasalail Ba 1opru3ud 106opHil MOMEHTH KarTta Gynajn, Potop Tesna-
ma foprad capu uyactora [, = f,S Kamaand, TOKHH cugnd  unKapuu
XojucacH TYXTaiiin Ba r, aBTOMaTHK papuuiia  Kamasyin.  1Oprusu6
1000pHLL POTOP 3aHXKKpHAA peoctaTd GY/raH aCHHXPOH JBHTATEJHH [Op-
ru3uo jodopuira yxuaii,

M. O. Honuso-JloGpoBonbekuil poTopiia HKKH KaTjaMm aphKvasap

7%

2)

10-27- pacm.  Acnnxpon
ABHPATEAIAP POTOPIAPH=
HHIT apHEMaIaPH.

10-28- pacm. Craropiis 1o
myagan y4 Oypuakka gaiira
yrrau dyan Onaan wira-
TEAHH [OPTHIULL  CXeMAcit.
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OVuran asuraTesqsy Takaud wuuiran sau (10-
27-2  pacm). YCTKM 1 apukuanapua ro > x,
Oyaran Ba e3 €ku OpoH3ajaH KHJIMHIaK
KHCKA TYTALITHPHITAH UyJaFaM XKoiljalTupuna-
. Mactkn  apukuanap 2 1a x, > r, OyJarad
OoMIKa KHCKa TYTAWTHPHJATAH UYJIFAM  XKOi-
garrupiran.  [Oprusud  jo6opuin  BakTHAA,
Jo =} OYuranpa, aillauTHPYBUK MOMEHT aco-
CaH aKTHB TOK '}'-"I'.’Ullll‘élll YCTKH HYJIFaM TO=
MOHHIAAH  BYMRYIUrd  KeJTHPHAAJH, UYHKH I
katra. By 1oprusud 1w0opuwm uyiramu
Jeimnann. Ilactkm  dynaramza X, MHIYKTHB
KapIIMJIHK KaTTa OyaraHd yuyH 1oKopuja
Galn Kuaunrad cukud uuKapuil cababura Kypa
TOK KaM. fy~0 OyaraH MWuM XoJaTHAd TOK
acocaH TMACTKH WYJFaM OPKAJH OKajiH, 4yH-
KU YHHHT 7y aKTHB Kapiiumiry kam. Momest
M4y yyaramu fe0 atajyBuM aHa Iy gyJ-
FaM TOMOHMIA!l XOCHJ KHJIIHAIH.

CCCP uuHr xosupru  3aMoH  3aBojL Ba
BJEKTP CTAUUMANAPHIA KATTa KyBBATJIH Tap-
MOKJIAPHUHT MaBKYIAJIHIH  KyBBATH Onp Heua
103 KHJIOBATT OYJIraH KHCKAa TyTailTHPHJTaH
neyratessapian  Qoiaantanuil UMKOHHHH Oe-
pap. Onathna yJanaéTraH KucKa TyTallTH-
puJran - iBUraTeJIHHHC  KYBBATH JIBHratesHu
10pruzub 1000pHH BAKTHAA yHra TOK Oepaét-
ral TApMOKId KyWIAHHIIHIHE MYMKHH OYran
ryumra Gorany Oyiaim,

Kucka TyramTHpu/ral gsuratessiap TY3H-
JHIIHHHHT COJLIaanry, HIIMATHIITHHHD K_y.ﬂaﬁ-
Jurd Ba HHcOaTaH ap3oHJMrH TydaiuH  KeHr
TapKaJira.

Crartopn yuOypuak ycyJmua yJjaHuO M-
JIABTraH KHMCKA TYTALITHPHIAran JpurarteJiiap-
HUHT 1OpPru3u0 1000pUIl  TOKHIIH KaMaiiTHPHII

. yayH KYNuHYa JOPrH3HIIHMHT OupuHun GOCKH-

ypja CTATOPHH KaiiTa 10/Jly3 ycyauia yJarl
cxemacupad  oitpanannaag  (10-28- pacw).
Arap nepekJouate/iunr 2 NUUOKJIapH nacrra



TyTalTspuJica pa cyurpa / pyOmJLHHK yaaHca, (asajarti KyuJasnmn
HOMEHAT Kyulauuiian /3 mapra kam Ofgajn Ba TOK TAXMUHaH 3
Mmapra kamasu. Portop aflylapa OollyaraHuja Nepex/iouaTess MHUOK-
Japu toxopara TopTHO KVAHJazM Ba NBHIATENb HOMHHAJ KYyUJAHHIIAA
nnafiad. Bysaail jopru3nd  1000pHIl IOPrH3UII MOMEHTHHH — TeXMHHaH
3 mapra, ALHH Ui ra NponopuyonaJ KamadTupajd Ba JBHTATe/bL je-
apad canT xo/ja 1oprusu® roopuaajurad  akoiislappa, MacasiaH  Bed-
THJIATOD IOPHTMACH/IA HLLIATHIALH.

Kucka Tyrammupuirad JAByrartesJap CTaTOPHH TapMOKJAH OIIMATH-
Ha ampaTiil Oudiall TYXTaTUAafgH.

10-14. ACHHXPOH [ABMIATENHWUHT AWJAHWLL TE3NUIMHW POCTIALL

Acunxpon nBuraTeslb acocaH alilaHAWl Te3NHTHHH pocTaaul  Tanad
K_H.FIIH].\-lilﬁﬂ}ll'all MEeXdaHH3MJAap NPHBOAH LA HINTaTHIa0H. AC]IHXI}OH ABH-
raTe/lb ai/JAHMII TE3JMTHEH POCTJIAll SHePrUgHHHr aHua ucpod O JH-
mura oJMd Keyiafd €KH Maxcyc KOHCTPYKUMANArH JABHIATE/IapHH WU
JaTHUWIHK Tanad KuJaaau.

XanKaau Apuratelib Te3JHrHHH
poctaaumr npunimni 10-29- pacvza
T)"U.I}I'IITIIPIIJI{'I,ILII. ﬂBiII‘ElTCJII-IIII]F
cratopu ! ra P, gyssar OGepuia-
Jd, y 3ca VHPJard SHepreTHx JHa-
rpammana kypearnaran. Craropaa
ncpop OVyiamuran P, KyBpaTHH
afiupud Tauwaranga - afinanyBud ; ’ £ Pm
okumuasr P, = Mo,  KyBBaTH ;

Konaay, Oy KyBBaT 3JeKTpoO-

P\-’Zﬁm

MAarH KyBBa 6 -

Jiaid, y potop 2 ra OepuJianm. ——
Heuratenuuur & panujarn Py = 1\%’(;
M, KyBBATHH XOCHJI KHJHLL yUyH o '
JCKTPOMArHuT KYBBATJaH poTOp- 10-29- pacut. Acunxpon apHratesiHiur
nar }{Cpoq);'ap P]) HIL aﬁ}[p“m ‘Ke_ JepreTHK aHarpammaci.

pax. Peocratuu yJad (10-26- pacwm),
POTOp 3aHXKHPHAATH HCpo(yiapHH CYHDBHIl paBuiga KynalTHpumn GuaaH
P, wi xamalitnpull mymxus, Oy 10-29- pacvpa nyssTip un3uyg —OHJaH
Kypeatuiarad. Arap jBHraTenb ailiaHTHPaéTraH MeXaHHSMHMHT Kapillu-
JHK MOMEHTH Jloumuii Gynica, y XoJfa JBHraTeJqHHHT ailylaHTHPYBuM
MOMEHTH XaMm Jlonmuii Oyiaau Ba P, = Mw, HHHr KaMmafiuny aiiiasum
Te3JUTMHHHT Kamaiinim xpcoOMra Oymaauw. AlnM  Xosnga Macanad,
rea/kan 209, ra  kamafitupuul xepak GyJca, peocTaTHH KH3LMPHILra
sHeprusiiubr 2095 HHE HCpO( KH/HUI J03uM  GYJ1aju.

Kicka TyTaliTHpHaran ABHraTeN1ap TE3JMCHHM POCTIALIHHHE K-
KHHYM YCYJIH OKHMHMHI QilIaHHII Te3JHCHHE Y3rapTHPHIILAND:
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Byuunr  yuyH n, Teanukuu  OGocxuunad (3000 — 1500 @ia/smun,
1000 — 500 adia/mun, s'bHH HKKH MapTa §3rapTupuiura  HMKON Ge-
pajurad KyIl Te3JIMKJW Maxcyc ABHraTesuiap MaBiyj. yaraMunnr xap
Oup (asacH TeHr HKKM KucMra OVJIHHMILN Ba yJjap & mapaJuiedi, 6Kil Ker-
Ma-KeT yJaHuu MymkuH (10-30- pacm). [lapasnea yaanranja-n, ker-
Md-KeT yJaHragjarsra Kaparanja HMKKH MapTa Katta ea  Oyura  moc

10-30- pacar. Mkxit Tesangan asuraredn uyi-
FAMJAPINHET YIAHHI CXeMaci.

paBHilza POTOP Te3JMIH f, XaMm Varapaan. Typrra Te3 MK XOCHJ KH-
JUHI yuyH CTAaTOpra MKKHTa ajoxuja uyJraM JKOHJaHaiW Ba yJapHinr
Xap Oupy VIHHHHI MKKHM Tesnurura yaauaau. KyrtGuiapn xaiita yaanu-
1 MyMKHH OYaran iBHratesiiap BEHTHJSITOPJAp Ba METalT KHPKYEUH
CTAHOK/IAP NPUBOAJAPHIAA HIIATHIAAK, YJIApHHHT MeTaMl KUPKYBUM
CTAlI0KI4pa HILIATHIHIIH Te3JHKJIAD KYTHCHHH COMJANAINTHPHIT HMKO-
HuHu Oepanu.

ACHHEXDOH JIBHTaTeJJ1ap K yAa KaM XoJLIapila — Maxeyce KypHamadap-
JaruHa ysrapyBuad f; uyactoraJd remepatopjiad waitan. By xoana fy
yarapraHuia MaroHT OKHMHHHHT 7, Ba POTOPHHHL 12, Te3JMIH Y3rapaiu

JBuratenjap nmiafanrad TOK YacTOCHHH V3rapTHpHil GMJIAN aCHH-
XPOH JIBHraTe IJIAPHHHT TE3JHTHHH V3rapTHpHII KoOHausaTH Ty(haiian ca-
HOAT]A KYAa KaTTa ailjannil TesJHrH Kepak OVJraH coxaiapHu KaHoaT-
JIAHTHPHIT HMKOHI SIPATHJLN,  Macasiall, yKylda KHUMK JMAMEeTpJH  Te-
WHKAAPHH CHIIHE AL HIapHK/In ]IC,‘I_LlII”[]IIII{.?IHI)IIII HInao YHKAPHIILT
HUKH KHCMJAPHH CHJJHKJAL HLWIApH aua 1ynaail Katra TesJHKJapHi
Tanab kuiaan. By Xondapaa CHIIMKJALL JloNpacH IHMHHeJUHIHT aitia-
mum tesnurk 200 000 adia/smun ra etapu. Bynaaii tesauknM  Oupopra
XAM MeXaHHK ysarma Oepa oJamaiin.

IGKopH YacToTann KHCKa TYTAWITHPWIrAH JABHraTe/l1ap aHa Ly ca-
Gabnapra Kypa sipaTHJH. Y JIaDHHHT POTOPH IOKOPH cH(AT/IM  nyiar-
JaH KMAMHraH OYTYH UHJIMHAP KYPHHHMIIMAA, CTATOPH 3Ca 10KOPH Yac-
TOTA reHepaTopHiaaH Tox osagurad oynagu., p=1 Ba [, = 2000 ey
Oyvaranna afinadysun oxuM Ttesaurn n, = 120000 ada/mun  Oynaan.
Arap cupnanuil, macanas, S = 0,08 6yJica, POTOPHUHT TEIJHIH Ny =
= 110 400 ada/mun 6ynanun. ByHaai sJeKTp LINHIJIENIAPHHE KOHCTPYK-
UHA KHIHULIACH 9HC KHilHH Macaga MOALUNMMHUKJIAPHHNT TY3HJIHULI  Ba
VJapHH COBHTHILAHP.

262



10-15. MHKKM MA3ANKM BA EMP MA3ANM ACUHXPOH [OBUTCATENL

Bup xua ammantygany, Oup XuJ dactoraid, Jekun (pasa  JKHXaTH
gad 1/4 naspra cu/pKiran, UKKHTa Yavapystan 1ok MEKH (a sadam
TOK cucTemacu jgeiimsann. Pazona 90 s2 epad ra  cwLKHTHD  KoOfi-
JAITHPHArad HKKH  uydicaMgan  YTRazairan ugki Qasaan ToK Xy
yu dasaim TOK cuurapi afianyBin MariuT OKHMH XOCHJ KHJIajH.

a) Ugkn pasasin aCHHXPOH ZBUTATE b 4BTOMATHKA CXe-
Maslapuia keur rapiadrai. By JABHraTteJHHHr CcTatopd I, 2 a4 uxkuTa
uyJFaMH BA  KICKA TyTAWITHpUArad potopn 3
Oynaan (10-31-paca). ipuratesun yJaml cxe-
macu 10-32- pacmna  k¥pearsaray,  Dazanapnan
Gupura korjencarop ynad, [, sa [, Toknap opa-
cuga (asaiap cHipKuiira spuuniagu. Pasanap-

i}
o s

o, ¢ L
ﬁ‘g g
A : % ‘7 o
[ 385 ¢ — SN
: ¢, !1’1"\... e A [é'
- =,
\ / N
. & ; i L S
: \i-// L ’ 4
B —— £ J
T ! i AN
10-31- pacm, HMuxu da- 10-32- pacm. Fg- 10:33- pacm. Lup
3a11 acHHXpoH IEdra- KR Qazaan Jasi- (Paaann acHnxpon
TEAHHIE 'TB’BH.,"IHLH Fl[lHH* CATRNUH IGPrHaiL ABHTATEeNE CXeMa-
LHIH, CXEMACH. cit.

Jan Oupupa ToK Hymazumusm Yaraptupum Omgan aitganui j1yuaasimuy-
HY Y3rapTHPUIL MYMKHH, POTOPHUID  TEJITHHN 3¢a Kyuw/ianiiiiapian
Bupnny KamailTHpul €k Kynalivipum  OuJan pocTiana i,

0) Bup ¢pasannm acuMuXpoH ABATaTeNJdDHHHD  KyBBATH
0,5 xem pau xam kam O6ynaau. Bup (asann  jpurateqan cratopu  /
HUHT (10-33- pacv) Oup dasann umgp yyjaramu yu ¢asadin yyaraMHUHEr
MKKH (hagachra yXILanl 1044y3 ycyaujaa YJaHrad Ba KHCKa TyTalls
Tupnirad poropu J Gop. Cratop / uuwr uyaramuaad yrysum [, Vara-
pyBYaH TOK IyJhCJAaHYBUH MarHHT OKHMH XOCHJI KuJaiau, 6y OKHM
IOPTH3YBYH MOMEHT XOCHJ  KuaMmaiian. Dy MOMEHTHH XOCHJ KHJIHUI
yuyn cratopjpa miup uyapamra nucdOatan 90° cumkutHO éppamMun
gyaram 2 owolinaurrupuian. Yyseam 2 ra xKoujencatop éppavuia
I, tokxa nucOartan 1/4 jaspra cwnkuruaran [, Toxk Gepnnagu. Aina-
HYBUYH MAarHuT OKHMH POTOpHH afiyiantupa Oomsafifiy, ILIyHAAH CYHP
€praMuit uynaram ysud K¥iimnaan, porop 3ca | UYAFAMHHHT NYJbCs
JIaHyBYH OKHMHZIA afllaHuIlA JaBoM 3Tajau. Arap KOHIEHCATOP OpPKaJH
VJIAHTaH yyJFaM HII JaBpuja ysHO Kyiluivaca, ABUTaTe/ls KOH/ €H-
catopau aed atanam,

Gyunait xoauca yu dasajau acHHXpOH fABUraTte/a kyzatunaaau. M.
Jiad Typrad ABuraTesHHHr dazanapupad OHpHAa cakjardy Kyiud KoJ-
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ca, (baza ysujanu, arap pPOTOPHHHI HarpyskacH HOMMHAJ HAUPY3KaHHHP
50 — 55Y4 mman oprMaca, y NyJbCJAHYBYM MarHHT Maiimouuja afina-
HuIJAa JasoM sTaju. Bupox yu Qasajm apuratesinn yHuHr Oup  da-
3acH y3wJirad XoJia 1oprusud 1060pHIl MyMKHH 3dMac.

Dynunr cafadu wKy#unaruya. 10-34-a pacmpa mkku tenr F; Ba F,
MarHATJIOBYH KYUJAPHHHT BEKTOPJAPH TACBHpJIAHTaH. Y Jap TEHr n; Tes-
Juk Ounan Typau ToMoHra aityiaHaam Ba €up JaBp jaasompaa Oup Map-
Ta ainauwaan., 10-34-¢ pacmpa xypcaTmiran  BasuaTAa  MaruuTJIOBYHA

4)

-
10-34- pacM. 1iyabenanyBuy MarHuTIOBYH KYUHH HKKH
ailnanyBuy Kyunapra apaTiil,

KyUJapHHHr OHHH KuiiMaTiapn Huruughcn Fy -+ F, = 2F, ra tenr. Mu-
FUHJM MArHHTIOBYH KYUYHMHr VKH Oy HKKM MarHMTJOBUH KyUJaDHHHT
yKu Ounan yema-yer tymwaau. 1/6 pasppan xefiun (10-34-6 pacm) mar-
HUTJI0BUH Kyunap 60° ra Oypuaanu, Ba KVIIMJrawy, HaTHKAJOBYH F =
= [, -}- F, marauTaoBun xyusu Oepaiu. 1/4 pasppan kefinn (10-34-6
pacum) yJIapHHHT HHFHHJAMCH HOJTA TeHr Ba X. K. DHpOK nysncaanysun
MArHMT/JIOBYM KYYHHHI VK KY3ranmaiigu. Byuaan umkkura ailianysun
MarHHTJIOBUM Kyu KVsraamac V& OVilnal Tox uactoTacn OHJAH MyJbC-
JlaHyBuM XamAa MmycOar Ba mauuil MakCHMyM/ApUra SpRUIYBUM HFHH-
JM MarHuT/IoBun Kyy Oepap sKkaH jJeran XxyJjoca keqmO uuxagu. By
MaKkCHMyM/Jap HKKH aflJlanyBud MarHHTJIOBUH KYYJApHUHT apHpMEeTHK
fuEHHANCHTA TeHr Oyuapi.

Hlynpait kuaud, arap Oup (asann jasurareds 1opru3ud  1000pyBYH
yyarFaMcH3 €KkM yu (hasanu JBHraTe/h axcparuiran ¢asa OUJaH 10pru-
BH/ICA, CTATOPHUHT NYJbLCAAHyBUH F - MarHMT/IOBUM KydH XOCHI KHJI-
rap @ nyjbciaHyBYH MArHHT OKMMHHH HKKHTAa TYpJaH TOMOHra Oup-

xua Teaqnuk Ouian ailyiavyBun Ba Xap Oupu Y3HHMHI MaruHTJIOBYH Ky-
YW TOMOHMJAH XOCHJ KHJIHHFAH TEeHr OKMMJIAPHHHT  KVIOHJHLIMAaH
udopar Aed onuul MyMKHH 3KaH, OKHMJap poTOp uyJaraMHjia HKKMTA
9.10.K. Ba HKKMTa TOK Xamza Oy Toknaap Ounan Oupra TypaH TOMOHra
TABCHP KWIYBUM HKKMTA TeHr afiiaHyBud MoMeHT Xocuu kivagu. Ta-
Ounitku, Oy XoJia porop ailnana oJamMarig.

bBuporg potopun Oupop Iy Ounan uxtuépuit Tomonura ailJiaHTHPHJI-
ca, y X0Jia CTATOPHMHC poTop GuaaH Onp TomoHra afiianaér-
ra OKHMH YHM ail/lanTHpuliga japos STTHpa/. DBy OkHM Ba yHii X0-
cHJl KHJITaH MaruuTJIOBUH Ky4 TYFpPH OKuM P, Ba TYFpM Maruur-
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JoBun kyu F, nefiwnagu. OkuM n, Te3muk Ounan ailniasaérrad  poTop-
ga E,  s.gox. pa [, TOK Ba HaTwkaja y4 ¢aszanu jsurarvesjaru
cunrapun M, afllanTHPYBUH MOMEHT XOCHI Kuaaan. By Xoama n,=n,

& ny—ns
6}0‘1!‘6}{1{ YU4yH CHpPnauyLl ST =

=~ (0 6y1ann.

- MIKKMHYH MaruuTJIOBYH Ky4 Ba y XOCHJ KW/ITaH aifJaHyBUH OKHM
poTop aifylanuiuMra Kaplig adJaHagu Ba TeCKAapH MarHUTIOBYH Ky4

Frec XaMaa Teckapu afiianysun oxum @, Jjeiinnagn. By kyu Ba

n n
OKHMM poTopra HucOatan n, + #,2 20, Teanuk, Avhu S = —‘—n_f-iz 2
4 1

cupnanuinsa aitnanaju. CTaTOPHUHT TECKAPH OKHMH POTOPAA XOCHI KHJ-
rad E, sa [, . HHHC 4acToTasiapd TaxMyHaH 2f, ra TeHr. bymaa po-

TOPHUHT PEAKTHB KapUWMIury X, . = 27fy,ly WyHuaduK xattaky, [,

TOK 3.10.K. fan nespsau 90° ra opkaja Kodaju. Dysapuunr Xammacu
10-35- pacmna k¥ peatuiran, Cyuja £, Ba @ CTATOPHHHI  TecKapw

MarHATJIOBUK KYuM Ba yHra Moc Teckapu oxkmm, £, —Ba [, =~ 3ca

oxumaan 907 opxana KOJFAH POTOPHHHT 3.10.K. Ba 3,10.K. AaH JAespJd
90° opkaza KOJyBYH TOK.

Taduuiixi, foree, Y30 POTOPHHHE Faree, MATHATIOBUH KYUHHH BYXKyAra
Keatupamt. ¥ Ky fom.e, Ouian 6up basaia Ba CTATOPHUHT Frec, MATHUTVIOBUH
Ky4u Omaan jeapiu  reckapu ¢asanza Oymaaad. By HKKHM MarnaTJIoBUiH
Kyu amajija Oup-OupHHH KOMOeHcalus Kuaaan (Fur=0) Ba Teckapu
okuM Kyaa kuunk. I[ly caGadam  Joree, TOK XocHd Kuarad Mree,
allTaHTHPYRYKE MOMEHTH KYJA KMUMK Ba JIBUTATEIHUNT HATHIKAIOBYY
allJIaHTHPYBYM MOMEHTH Kyltaaruya:

M= ‘M'ri«‘mn — MT‘_:C ~M I
—_—
— F
I /
e
P
10-35- pacy. Teexapn  aitiany st MACHHTI0BY T
IV OMUCHC Qs A JuarpaMmMact.

B) KyT6inapu sxpaugauran Oup $asasm acuuxpou
neurateds 0.5—30 em kyBBarra MypKantad gypuiaail, YHHHT TYy-
BUIHLUIN JKyNa copga OVvnd, karra toprusud 1000pyBUH MOMEHT Tajad
KuanHMaigiran exoftiapia keur wumatvaanu. 10-36- pacvpa [ gyTo-
JIapH UMKApuaraH cratop kipeatuiaras, Oy KyTomapra ukkuta 2 radl-
Takgan nCopaT OHp (hasa/u yyJ/raM :KolJaulTHpuiran, Dy gyaram nyJise-
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JauyBuM OKHM Xocwd gudaaum., Kytd wwguwaapununr Gup  TOMoHRIA
apuKuagap OYau0, yJapra TPaHC(OPMATOPHHHE HKKHIAMYIL UYJIANK PO-
JuHi VIHOBUH KHCKA TyTaWTHpw/ran Xalxajap kuputiical. Dy xad-
Kasapia (asa MKuXaTHIaH KyTOJdap 4y/IFaMHAATH TOKKA HHCOATAN CHJI-
JUral TOKJap BYKYAra Kedain Ba uyJ-
Famgiapunnr  asofa Gup-Gupnuan Gup o3
cpkn® xoftnawrauaury  Tydailin xaso
sasopyja 3saud YTKHHYH TOK XOCH/ OFJia-
Ju. Kucka TytawTtupwiraw 4 potop 1
Te3JHKIaH KHUHK 77, Te3JHK Onnan ailsiaHa
Oomnafigu. JlBuraTeJHUHT  HIIYH Xapak-
TEPHCTHKACHHN  AXIWHAal  yuyH KyTOsap
opacura NyJar NAacTHHKAJaH KHJMHIEH
S marsut wyntaap kyimaamgu.

10-16. ACUHXPOH ABUTATENNATKM MCFOMmNAP

BA YHWUHI @OWAANM WL KOIDDUILMEHTH
10-36- pacy. KytGaapn 3K-

pannaECen: Grp E‘““ﬂﬂ”ﬂﬂ”' ACHHXPOH — JBHTATEJHUHT  TC3/HMHHHA
bl poctaiaill yeyanapunn Oaén  kusmmiga 10-
2 29- pacMja YHUHT 3HepreTHK JAHarpasmacu
BEX XN Kypcaruiran s, [lguraresira oepuiainras
28} cos g // ra.s"; KyBBaT
¥ S - ARE
o ¥/ ¢ P=y3Ulcosq,. (10-13)
£ /
17} /’/6“' Arap P, nan jpurartenjaru Gapua uc-
s 7 podhtaptin ailipné Talusianca, pasfard ot
3 % o jaim xypear gyiaarnua Oynamnm
“W [
92” Pg — P]._(Pﬂl + Pni‘a‘ll 'l’ P{)g _i‘P,\tex).

0 02 0.t 05 48 10 (10-14)
Oynna Po, —cTatop uyjramujard Hcpogd-
10-37- paey. Acimxpon - Jap;
raTeJiiHr HUMH  XaparTe- Do P : : .
pHCTHKAAAPIL, ‘:Jﬂ‘»‘ pOT({IZ"I‘I}c'Il":':.ll‘\irll,'lall‘fin HC]J?.lUIap, _
P g, — €Tatop nysatiiari ucpoduiiap;
Phex. — WIIKaJaHAARTH nepodiiap.
Potop nyaaruiark ucpodyiapii Xucoora OJIMAC/MK MYMKHH, YYHKH
[ uacTora HoJara SIKHH.
Y xouana apuraTenHuHr Qoiigann MUl KO3(POUITHEHTH
P

. —3p
i = %. 1009, = =5 +100%. (10-15)

Acuuxpor apuratesinuur 10-37- pachiza KeJqTHPH/ITAH MIUYH Xapaks
TepHCTHKANAPH Tapasyiesl YAFOTHILIY ¥ srapuac TOK JIBHrATeJHHHHP Xa-
paKTepHCTHKAIapura YXIail, SVeKTp mallniajap yJapHuar  Qofinanm
il KO3(NPRILHEHTIAPH HOMHHA Harpys<a éxn yura siud OyJarag Hare
py3Kaia MakCHMyM KuilMaTra SpHILafut aH KO scanaju.
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éplaMia aiaHTHPHIALHIAH CHHXPOH reHepatopsiap TypOorenepa-
TOopJaap Jedunajy, yaapHuur ailjlawnm Tessurd ojataa n = 3000,
1500 ada/mun Oyaapu. Kyronap xmcydru conn 1,2 Ta Oyunanu.

Japénap Ba cye omOOpJapuHHNTr cyB sHepruscujan oiigasaunt
FHAPABAMK TypOuuasap épiamuia ailiaHTupuJajurad CHHXPOH renepa-
Topaap THApOrenepartopaap Jeiimnagd. DBy xoana rujpaBiank
TypOuHa Te3 ailjlana osMaiiiM, WYHHHTr ygyH cradjapr 50 ey wacto-
TajJard TOK OJIHII YUyH THjporeHepaTop KyTOmaapu KyhTH coHu Kynaii-
tupuaaan. Macanan, Bpatek [OCHHHHr THApOreHepaTOP/JapHHHHT KYB-
Batit 225000 xem pam, kywaasuim 15750 6. cos@ = 0,85 6yamo,
KyTOnap myQTn conn p =24, ailnanum Te3nurH n = 125 ada/mun.
Kpacuosipeck  I'9Cunuar rugporenepatopn 500000 xém i yssarra,
15750 ¢ kyunanumra myykananauran Ba cos ¢=0,85, n=93,8 auirfmun
Ba KytoJap KydTH coHu p = 32.

CunxpoH Mamgpanap XaMm OeMason Karra KyBBAT/JH aCHHXPOH
3NeKTP JBHraTessiapd YpHHHU OocHO, 3/1eKTPOABHraTeJiap perKHMHAA
HILIAIIH MYMKHE, YJ/1ap KVUIH Hacoc/iap Ba XaBo JaMJidpH. NpHBOAJapHia

. BLLIATHJA/IH,
Cant wumpatiguran, Wy cadabii enrds MeXaHHK KOHCTPYKIMSINMA
T CHHXPOH JIPHraTesilap CHHXPOH KOoMneHcaTopJap Jeduiaiu Ba
TAPMOKJAPHUIT  COS (p CHHI Xamja 3JeKTp CTaHLussapHuHr oiizanu
T kosdduuHenTHII AXIIHAALLA HILIATHAAAH.

11-2. CHMHXPOH MALWMHAHWHE TY3UNMLLUKM BA WLLALL NPUMHUMMA

Cunxpon MallMHANAPHHHT MKKHTA acocuil wuemu Oyaaau: 3. 10. K.
xocnn Ofnanuran  yyaram xoiinamtapuaran cratop (Oy uydram
AKOPb UYJFaMH JelfHialin) Ba poTop. Hopmasa Kypuiran maruuxagap-
HWHT POTOpHJA VIFOTHLI YyJFaMmid KyTOaap Vpuatwaran 6yaapu. Cra-
TOp (SKOPbL) UYJAFAMH ACHHXPOH JABHIaTe/IMHHD CTATOP uyJFamura Ta-

11-1- pacm.  Typboremepatop potopunuur yMymuil  KypUHHII,

momaH  yxmaw  Oynajm  (10-9—10-12- pacmaap). TypGorenepatopsiap
POTOPH apuiuaiapura  VilroTHur 4yJaraMy KOHJAIITHPHAraH [HAHHAP
kypunumuga Oysagn  (11-1-pacm). Portop apukuanapu Ba yiiroTHim
uyaramu cexumscH 11-2- pacmia cxemaTuk paBmmja Ttacsupaanrai. Ce-
KHH ailjanyBuaH MamdHanunr poropuga 11-3-pacmaa cxemathk xipca-
THITAHHJEK YHKHK KYTOaap Gymai.

Bapua xoanapaa xam [ yiroTHII uyyjramura TOK yur. yHroTyBumjan
2 uyTKanap Ba ¢ KOHTaKT Xa/Kajap OpKasiy KelTHPHJIaiH; VIFoTyBYn—
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potop Ouaan YMyMui _Banra €KH MeXaHux GupnallTHpUJran Baara Vp-
HATH/TAN napajisen YHroTHUIM MaXcyc yarapMac TOK TeHepaTopHLHp
(11-4- pacm). Keitunrn BakTiapja ViFOTHII yuyH ysrapmac TOK Oab3au
cuMoOMM KM SIPHM YTKAsTHWIH TYFPHJArHUIapiaH OJHHA/IH.

Kam xvBBaT/iH MalllnHanap Oab3aH TecKapu NMPHHIMMAA, SLHH KyTO-
JiapH KY3FasqMaiurad, sikopb 4yJFamMM sca ailjlaHaguran Kuau0 sca-
JIaJlH.

[enepaTop Ky#uAarnua Hizaiiu. MalliHaHHET POTOPHHH GHPJAMUH
asuratenb (11-3, 11-4-pacm) somiHan Tesnaukja aitiantupud Oepaji,

11-2- pacm. TypGorencpatop 11-3- pacyi. Cewim ailiiiveun CHHXPOH
POTOPHILIHT SyAFINCHS K PHT retepatop cxemacit.
Ba YHFOTHIL uyaramuainr Gurra
CORILHACH .

Oy TesmiK sca JABHTATENL TE3NMUTHHE aBTOMATHK POCTJOBUM peryasaTop
épravmuia Gupnaii cagnad Typuaagn. Byuaam xeitun / poTtop uyara-
mira [y viirortuit Toxi Oepno, reneparop yiérotHaaau. Kyrdnapaumnr
Joumuil Teamikia aitianysuit Py oMt 4 AIKOPL  UVIFAMUHE  Kecud
(11-4- pacnm) ynjaa

Eq = 4,44y fmlk, (11.1)

9. 10. K. Xocun kuaaju, Oy 2. 10. K. canT HILIAMD 37eKTP IOpPUTYBHU
Kyuu Jelinaaim.

Cunxpod reuepatopuunr / =0 pa [ = const Oyarasparu cajrt wiu-
Jann xapaxrepuerukac E, = f(/y) myeraxua yidroTninn yarapmac Tox
FEHePATOPHHHHD aHa LIVHIAil XapakTepHcTHKacHra ©atamMoM yXidaiiiu.

11-3. Y4 @A3ANKM CHHXPOH TEHEPATOFPHWHI
HATPY3KA BUITAH MLLNALLM

Cunxpon remnepatopiapia siKOpb — HCTEBMOJNH 3AHKAPHAAH VTYBUH
I narpyska toxm (11-3, 11-4-pacy) ogataa xytaap oxumaapn @, To-
MOHH/aH BY)KyAra Kentupuaran L, 3. 10. K. ra HucGarau Oupop
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' Gypuakka cuzadiran Oyaann., By CupKuul HCTELMONUMHHHD 2 HACPY3-
xaclra Ba Teneparop Hapaverpaapura Coramy OFaant. Opartia ToK op-
Kaad woJaii.

flkopb TOKA [ SKOpUMHT MArHUTAOBuM Kydsn £y Hg, Oy Kyu 3ca
AKOPL OKUME @ ui xocun  Kudain  (11-3- pacn), markaga  sikope
peaxudac. Byyura kedaan. Arap [ 10K (asa

JKHXATHAAH 3. 10. K. ra Moc esaju aed dapas
kuauaea  (11-3- pacn), y Xosna sIKOPHHHL TpyiL-
na (yaranaG) cumsapn  Xocui KuIram D, oKu-
MH KYTO yusapura Kyupavuanr iyHaaran 6yiatu.
Viarapmac ToK reilepaTopujiars  cunrapu  (8-8-§
ra Kapamr) sKops KYHJaJaur peakLusicl Byryn-
ra keJiadu. Dupok TOK opkajia KoJrauaa CHH-
};pOH Maduana  AKopb pEﬂKL‘LHECH HUT  peIKH-
Mitra yarapmac TOK reHepaTopuzarura sucOaTan
KYHpox Tancup Kuaanu. By Xoaja sxopb mar-
HUT YH3HMKJAapuHuur  Oup xuemu Kytonap Oyii-
Jab TyTamud, MalliuaH{ KywdIH MardpTensJaii-
. [ Tok Gunan E, 9. 10. K. opacujarn asa
cuygall Oypuaru 90 a4, <.,er) ra wauuya Kyn
st iigiatacs, AKOPHHNAT l)y U}ll‘ld\id peaxkuugcu-
Huur l‘mcupu myiia Ky oyﬂdn\u

1 1-5- pacspa uKKkn KyTOJH renepaTop yuyH
potoprmur 11-3- pacayla KypeaTnaranjarniex pa- 11:4- pucy: Tengs
ausiti k¥peatiaran. Slkops cuiapuaa . io. K. l’fﬁﬁg”gﬂgmgﬂ“'
JapuuHr uyHaaumy  11-13- pacMaarijeK, Gupox ' '
1 1-5- pacuna cumaapga 3. 10. K. HHHC {iyHa/MMiy amac, ynpan 1p Gyp-
uaKKa opKaja Koaran / siKOpb TOKH KypcaTuirau.

SIKOpL peaKilHsCH TAhCHPHAA MALIHHAHUNED HATHMKABMIT MArHuT ORHMH
¢ KaMasii Ba HarpysKadaxrad mampnanunr £ 9. 0. K, E, jan anuaruua

KHUMK. fKopn cHMIapua KydJaniin Ty Hmm !]/ ff‘ + X'é,:::h:s Xau,
Vsrapmac TOK Mallluuajapuilaryjan Karra, UIYHHHT YuyH opxana  Ko-
JYyBUK TOKJA CHHXPOH TeHepaTtop KyWIaHUIITHHHHMC TPOLCHT {3rapilil
Wyla KatTa;

AU =Eo =Y 10005 = (20—40) 05U4.(11-2)

Uy

11-6- pacvpa  cuuxpon  repepaTopHuir
OpiRada FoJraH TOKAAM TalliKH XapaKTepi-
cruxacd, sabHi o= const, [ = const,
ces @< 1 Oyaranjaru

U=l

OGOPJAHKIT K{peaTir at.

Daén KuJIMHTaHJIapHUHD XaMMacH, TpaHc-
(opmaTop UKKHJIAMYH  3AHIKHPHHMHT JH-  {p.s. pacht. CHEXPOH Teliepa.
arpammacura yxmam (9-9- pacvra wapasr), TOPHIIT AKOPb DPCAKILIS CIE.
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I

reHepaTOPHHHr  BEKTOp Amarpammacupa (11-7- pacMm) Taceapiasras, [
Potoptiir Fyg,, MATHHTJIOBUM Kydn cant nnawpa Eo 3. 10. K. Xocuu
KuayBud Dyae OKUMHHE XOCH/ KMJanu. Arap skopb uyiramupa £, s,
10. K. jaH 1 Oypuakka opkaja KOoayBuH / TOK okca, y X0Jaa sKop-
uuar [ Tox Onaam dasa kuxartuiad moc Oyaran Fy MarHuTJIOBYH Kyuyy
Fyap, MaruutaoBuM Kyuman 90° jan
. KaTTa Oypuakka cHJ/DKHraH OVjamu,
. (1‘}"53 HarpyskaJiadral MalIMHAHHHT fHFHH-

P | 8 B ) L 5 4 A
140 3 Wl OKMMH @ KaMpOK HaTHMdpHii Mar-
120 Sl HATAOBUM Kyu F = F . + F, TOMOHHU-
100 B x»__ AaH XOCHJI KHJHHAAM, AeMak, uarpys-
Ka Ofaranna E<<E, 3. 10. k. xocui
Fy/] - I S N oynaan. E nan sxopaa KyuJjignuill Ty-
8" poberd 3 myy [y afiupud  Tallianca, rese-
"Uf patop TyTKHUIapuAaru Kyuianuia {/
4] s 4 - Kkeand unkagn. Afing Xoaa g sIkopb
20 | i . l~I_\,*‘.-'II'.%_'IJ'\II|I|I|II[‘ COYHJIHILI O!\"HMﬂﬂp}{ Xo-
*’ I [r}gpﬂ CHJa KNAran ?iﬂpﬂl”.-’llilﬂ“lp, Ia K_Elp'
—— WHJHK 3Ca XHCOO JuHMaiig.
0 70 40 €0 &0 ’30-% H XHCOOrd oJidMaiiu
o e e IO 11-4, CHHXPOH FEHEPATOPNAPHM
11-6- pacw. Cunxpon reieparop MAPAMAEN MLLIAATUL
TEHIID TaUKH }.{1])2][\1’\-_'}1“[_1Iiii(IC[I.
' YUYH YIIALL
Fprae @y DUIeKTP MALIHHANAPHHHT NapaJlie

HINTATHLIT YuyH S’JIHUJIIHHI' 38]]}"[)3']'1‘1
TyFpUCHia §3rapmac TOK MallpHaga-
pu Ba  TpancdopMaTOpJIapHu  ypra-
HUlIAA  randpuirag san (8-15 Ba
9-6- § nap). Mkkura Gup dasasiu cun-
XpOH TeHepaToplapHy Napasuie uil-
Jatuuira yJam cxemacu 11-8- pacamiaa
Kypeatharad. Mkkn rexepatop cta-
TOPJAPHIHHT SIKOPH  INAPTAA paBHiil-
11-7- pacy, CunxpoH rexcparop- A ﬂ!-' &3 B0l Ky clupais SyEdM
HHHE BEKTOD AHATPAMMACH. g nyJsar -’ia‘“ﬁfmal) KYPHHHLLIT A
taceupaatrai, Ne 1renepatop 2 uc-
TeBLMOMYN MHisicHra ToK OepyBuu f
yMyMiit WiHasapra Ky muJrat. Xyanu wy WnHaJapHHHr }"?nra No 2
retepaTopun KYIOMII Kepax. reliegjaTop.ngpﬁulir poTopJapi Y3IapuHHND
Gupiavwn  ABHraTe]Jiapu  TOMOHMJAN —alJAHTHPHIYBUM  HKKH MArHT
KV PHHHLITA TichlI[}Jlal-H‘le-I."N‘_‘ 1 renepatop U, = const, f, = const Ba
[/} = const Ofurania uilyaiis. .

Ne 2 reneparopin WIMHAJAPra yJaml yuyn YHHHT POTOpH  ailiaHTu-
pusann, yitroruasagn Ba U, = Uy [ = f; OYmmmura spuiuusiand. Arap
Oysiap Tpasicpopmatopsiap OyJranuia, @ —a Ba x — X TyTKHUJAp opd-
cujary notenianaap gapiiu Hoara Tepr, Ne 2 reHepaTopHuHr pyGH/ib-
HHCH  TyTALUraH 9KaHUHE TEKIWMPWO Kypuill etapau Gynap sau. bus
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KypaéTran X0Jia y eTapJu 5Mac, YyHKH reHepaTopJap MEXaHuk Xaw
37eKTPHK XaM GUpJaluMarai Ba yJapeiar potopjapH GHp-GHpHAAH tapk,
KHJAYBUM 7, Ba 7, Te3MuKAap Ouvan aiaHaBepullin MyMKHH. Ne
resepatopuunr U, sektopn (11-9-a pacM) Kypcatuiran ityuamunaa
fouMiii @, Oypuak Te3qHK OJaH ailJIaHCHH. Arap U; BexTop
Kysraamac jed (apa3 KHJIHHCA,
y Xoana ny+~n, pa Ne 2 res
Hepatopuunr £, 5. 10. K.
HuHr eexrtopu U/, BekTopra HHC-
0atan CekHHpOK EKH Te3pox
afinanmimg, AeMak, ynra nucGa-
TaH ©, — o, TC3JHK OHJIaH CHJI-
JKHIUM MyMKHH. Ne 2 Tenepatop-
Hupr  pyouavsurann U, Ba E,
(haza ;xuxaTHAH yeT™Ma-yCT TYII-
ran BaKTAaruHa, SbHH a—a
XaMmja x — x TYTKHUJap opaci-
jary notednuaniap Gapku HoJ-
ra Tewr GjaraHaaruna yJatt
MyMmguH, Dy mnaitga  siKopaap
uysFazapuiiir 6epk  KOHTyp-
Japuny, Macagaw, X,—A,
wmna, Javia A,—X,, namna 2
Iz, ‘:‘kl oy H_E]‘Immum, AHJAH- 4 g pacw. Bup dazaan remepatopapis
ranza Uy sa Ly nunr oup-Oupn napaden AL yayn yodi,
OnJad  yupauyBid TABCHD KH-
JUILHY  Nafikaltl MyMKUH - Ba
11-9-a pacmaa Teckapu asana
TacBUPJIAHTAH.

Dy nailTHH CHHXPOHH3AIHA
MOCJaMACH épiamuia  OuJmil
MyMKHi. By Xoula cHHXPOHH3A-
A macatacu 11-8- pacMza HMK-
KHTA CHCHAJ JlaMiacH HaKJjia
Kypcarnarai. CHHXpoHH3alHA
npoteccH japomuaa Oy Jlamra-

Jap Aaspuii €Hnd, yuud Typaiu. E, . i 8,

n, — n, Kanua kuuank 6yaca, Oy E 2 Ay
JIaMIAJAPHMHT JUTTHIIAL JaBPH

LiyHua Karra Oyjaajn s yJanl & 3 & 4, (48
BAKTH  OCGHIHHA  allMKJIaNaLiL. 8,

Jlavmanap yurauxa pyouivmmk oo

yaaiand; wy nafitaan Golnad ’ ,{’,;f;’lej:ﬂuﬂ"lgg’;’lgﬂ?P’ﬁu{”""”“
TeHEepaTopiap CHHXPOH HuLail ' B
GoWlaity, ABHE YyJapHuHr poTopnapu  Oup xun §arapmac Gypuax
Tes/uK Owian aiziananu. Arap reHepaTOpJapHMHT KyTOJApH — COHHU
Gup xun  Gyamaca, yJApHUHI  DOTOPAApH KyTOJap COHHTa TeCKapH
nponopiuoHas Oyiran Oypuak TesauKkJap Oujad ailiasap sgu. Yu pa-
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321 CeHepaTOPNap ¥aMm XYLAH WUyHAall cuHxpoHnanagu, Byuaa yaap.
HHHE BapaMa-Kapild TyTikuuiapura yura samila yaasand {(11-9- 6 pacm).
T'enepatoprap yuala navna Xam ydrap BakTularHBa yJaaHagu. U, Ba
E, Bektopnapuuurr ioadysudanapd, sean A,B,C, Ba A,B,C, wy naiit
y4yH Kapama-xaplu ¢asaga wypcatuarad. Amanpa sca 2MeKTp CTaH-
HHSAMEPAA CHHXDOHJAW YuyH (akat yhall NadTuey KypcaTysud Iamac,
Ga/KH  yJIaHajiraH TeilepaTop POTOPHHHHD Keparnian Te3 eKn CeKHH
aHNaRAETTAHHHH XaM TABIALra HMKOH GepyBYH CHHXPOHH3RTOpPJAP Hili-
SaTHNAAN. - . ' g

11-5. ¥3rAPMAC YAFOTKUS TOKMADA CHHXPOH TEHEPATOPHMHI
TAPMOK BMNAH MNAPANREN MILAALLIM

I1-8- pacmaarn Ne 2 renepavop Ne | redepatop Ownan napaiden
yaanran ged dapas xuzaiiank. Ne 1 reueparoptmar Py wyBBatH N 2
TeHepATOPHHHr P,n KyBpaTHMah mxyAa Karta Ofscin. By Xomma Ne 2
reHepaTopia Oaxapuaran xap xampail onepaunst Xam Ne | renepaTop-
Y HEEr {; Ba f; ru ¥3rapTupa onmaipu. Pagar
™ ~Wy=consc  Oup ¢asa yuyH Texlupub kypaiinnk.

A Ne 2 renepatop yJairahfaH  keflud rene-
PaTOPJIAPHEHT  POTOPRAPH OHD XHNT f, = 11, =
==const TezsuKk Ouaan aitnana Sowmaafiny. J, sa F,
BEKTOPAAD 3ca NKapama-sapuiks  gazapa  6Fand
(11-9- @ pacwm), OMp TOMOHr2 @, = Weinx, =CONSE
TesAux OHAan  afifsaHagd. Ne 2 renepaTopHHur
GupaaMuyd ABHratek LIYHAAN KYBLATIY SPHLUA-
IHKH, OyHla TOK [y ==0 Oyaraun yuys renepa-
FOPHHHP €aJAT UILhalira Ketraw lcpodfap Kor-
NaBagH. _

Arap Ne 2 remeparopuuHr CHpaaMus ABHra-
. Teawra Gepuaanurad SUEPTEsA MHKZODH OPTTHPHI-

11-10- pacs, Tencpa- €2 {CyB, OyF B4 XOKa30). ABATATENHHNI ai.JaH-

TOPHBUT TAPANACH TURYRYH MOMCHTH BAPIIHIHK  MOMeWTRIAtl KatTa

HUTALLTANT  BRRTOP  Gugnd wonamn Ba Nb 2 renepaTopniMHE poTOpU

Aarpanmaci:. Te3JianAl Oudan  ailviana Cownnafing, Yuuur po-

: Topi N2 1 reHepaTOpHHHT poTopura Hucéatall
CeKHH CYPRAAAH Ba poTopaap yKJapd opacuja Homyeodwigmik  Oyp-
are 0 mafino Gyaaau. £, 2. 10. K. canr HILZWIAQT: BAsuUATHra HHC-
Gatan wy 0 Gypuakka wirapn ketagu, Oy 11-10- pacvpa x¥pcaTnaran.

Duau U, va E, wmyposaHaTnalllvaiiauw ea AE ¢apx naiigo 6yam6,
SIKOPI2D UyAraMIapHHEHC Gepk KOHTYpHAaH

AL AE
f2= _—
Xy e X

Y

- (11-3)

Tok  Yragy, Oyipa x = X, 4 ¥, — SAKOPAAD UYAFAMAAPAHHNT PeaKTHE
KAPIIHJNTH,  aKTHB KaplumauKk KyAa kugak OyJramu yuyl Hasapra
OJEHMAlT A, . .
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I, Tox AE naw 90° ra (uopak jampra) opkaja Kosau, GHpox asa
auxatugan E, ra  gestpau moc  rtyimiaid, 'edepaTOPHHHT  KyBBATH
P, = E,l,.cos{, GYnapu. Tokuuur /,.cos \p, aKTHB TAWKHI 5TyB4HcH O
Oypuak Kanua xarrta OVJjca, IIyHYa KaTTa TOPMO3JIOBUH MOMEHT XOCHJI
Kunaan., 0 vuHr Onpop KuitMaTHIA TOPMO3/JOBUM MOMEHT OPTHKYa aii-
JIAHTUPYBUN MOMENTHH MyBozaHaTJIaifu, poTop-

HHHC  Te3JaHHII HoJra TeurJawajgs Ba y fHa -
w; = const Ounan aitnanap.,

[lynnail Kuano, resepatopra Harpysxa Oeputn
YUyH OHpAaMuM  JIBUCATeJHHHT  aljauTHpyBuM
MOMEHTHHH OpPTTHPHLI, SBLHH yHra Oepuiaétray
SHePrus MHKJOPHHH KYTIAHTHPHII Kepak 3Kad.

Arap Ne 2 regepatop yaasHranian Keiiun
VHUUT OUpJaMuil  gBuraTeJHHunr aimantipysun ' |
MOMEHTH KamafiTupuica, y Xosma O Oypuak Ba A
P, KyBpaT xamasiiH, S'BHH TeHepaTop Harpyska I

I
F

TauLaiigu, ARJanTHpyBuM MOMEHT siHaja Kamaii-
THPWJICA, [OTOD CalT WMUWIALl XoJAarTHian Opia-
Aa Konma Oomjamy mymrnd. flia nomysoduiging
Gypuari 0 mafigo Oyaaan, OHpOK 31U Y TECKapH 11 11- pacst. Yiicorim
TOMONTA 11V Haa/is 2JeKTp IOPHTYBUH Kyd CaAT  TOKE Ysrapmaratiia Cuu-
1opuLl Xodartiian opiaja goaaan (11-11- pacm), *Pot s-‘,’“”””“’f””'*r Ht
3. 10. K. nuur AE Qapku Ba [; Tox nailao 6y- AREFRRIMAEY,
saau. By tox AE nan 907 ra opwama xodajs,

oupox (asa uxarugan U, Ounap jgeapiu Moo Tywaad. By xosna
Ne 1 runepatopuunr kypsath P = U,/,.cos ¢, ra spuimajin, GyHHHD
xHcodnra aimanTHPYBUM MOMEHT BVKyAra Kenaul sa Ne 2 cunxpod
Malllina JIBHraTe]b peximMura Vtagu. UeKTD  cradungaapia  Oymjiai -
pexunra By xyinnvaifinm, uy cabadir mailiina Teckapd KyBeat peJie-
ci épAaMmia IHuajaplan aRtoMaTHK  pasiiiia axpatnd kVimaanm,

l
.
N

r

11-6. CUHXPOH [LBMIATENb

IOI\O]JIIl‘l CI]I'I\IJOI-[ MAWHHANHHD  ABHraTe/ b peykKHMHLd HILTaLIH
MYMKHH SKAHJNIH Kypeatiaran 51, OBpoK ABWraTens pexcuwura §r-
Kasuummuur 6y yeyau xViaaauuavaian.y CHHXPOH ABHFATENHH  [OPri3ud
10GOpHIIHEET KYynruHa cxemagapnian Oupu  11-12-pacmpa  xypcarus-
ran. by Xonja poTopHHHr ojariary yilrotnut wyaramn [ AaH TaulKapH
(Oy uyaram pacmia WaApTIE  paBnijga nyngTinp Onkad Kypeatuiran),
aCHHXPOH JABHTATE NN cHirapi ]-J\T\HH‘IH—I\IILK_d TyTaUITHI}II.ﬂI'a]{
yyaramn 4 Xam Oyaazn. Y 10 prusnil uyaramy XH3MATHHE  VTaiijiu,

I0pruaud 1wlopun  kyiwtarnua.  Yirotnwr uyarama / Nepexaio-
yaTeab 2 Ownaan Kapimank ¢ ra TyTawtEpuaagd, Oy KaplMIHK uyJ-
FAMHMHT ¥3 Kapumomrujan 8—10 mapra xarra Oyaaau. Cratop 3,
pyOuabEHK 6 Ongan.Tok OcpyBYM TapMOKKA YJaHaju Ba alfiJaHyBun
MarinT OKHMH DOTOPHHMHI KHCKA TYTAWITHPHJArad uyJramMu 4 fa Tok-
Jap XOCHA KWIu0, poTopHM 1 < ny Te3auKKa spuwtepanu. Potop
Te3/HK OuJad, sibHH OKHM OHJaH CHHXPOH aifjlaHa OolUjalli  yuyH
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nepekJiouaTe/ib 2 MUYOKJAPHHH 11ACTra, yHFOTIHY SIKOpH Ty'rx‘nq.napn;‘
7 ra OnpnamTHpHG, poTOp YHFOTHAAAM. DBynia MallliHA CHHXPOHJHKKA
suaAalia Golnaiau.

{Oxopuna ahtvO VYTranumuspgek, Oy ZABHraTe/lap KyBBaTH 103 Ba' \@J
MHHIIaG KuJOBBAaT OYJran Hacocsap Ba XaBO JaMaapd IpUBOAJIApH-
Ia 1 Waathaaan. CHHXPOH ABHrATENJIAPHUAT Harpy3ka
opTHWMra Ofiran Kobuauary, avun My/Ms =~ 1,8—2.5,
Bup rewa 103 BaTTAaH OWMaHAHraH KHYHK XyBBaT-
Japaa, Oy ABMraTendap yHFOTHLI YyJFaMHCH3 ICAfaiH
BA pedKTHB CHHXPOH ABHraTeaJdap Jefinna-
v, By Apuratessap Ysrapmac  allanmil TeIJHrH
Taha® KHIAHHAAHTAH (OBO3AH KHHO, TeJeMeXaHHKa)
coxanapia HLnaTHAAfH. .~

11-7. YAFOTULL TOKM Y3rAPAAMIAH BYNTAHAA )
CHHXPOH MALUIMHAHUHE TAPMOK BUNAH NAPANJER
HLLN ALK :

N9 2 reHepaTOpHH MNapaJJjiesl HILAZra y.nam naf-

tHpa (11-9-q pacM) dKopb uyJdFaMnga YHHHF TOKH

"@" xocun Oysmaviin., Arap yaaHraHaad KefiMH, retiepa-
: TOPHHHI YAFOTYIN TOKH KYmaiTHpuAca, yHHHT £F, 3. 10,

g K. U, Rad xatra Oynamu Ba AE = E,— U, dapy Tab-

e CHpHJA TeHepaTOPJap SKOPAAPH wyNFaMnaphia [, Tok
11-12- pacw. Cup-  yTa Qowizaiiim, Oy TOK 10KOpHAA GaéH KuaMilraH Ca-
xpod zewratennu  GaGnapra kypa AE pan dasa Oyiisua  90° opxana
oprinin exeMa-  yonany., By Xoanumr anarpammacu 11-13- pacmaa kyp-
cH. catnarai. By Tox E, gan xam daza 6yiinua 90° op-
Kaja RKONalH; IIYHWHD yuyH Ne 2 rewnepartop Xocus
KHJAZHTaR aKTHB KyeBaT P, = E,.[,.cosf, =0 6ynamu.

Ulyupaéh xuand, napasjes HILAALEAZ YHFOTHIU TOKMHMHAHC V3ra-
PUILH PeHepatop aKTUB IKYBBATUHMHI V3rapuliura oand KeaMac SK&H,
bupox remepatop UIMHTOFYAAH XaMMa BAKT OpPKaja KOJYBYH TOKJAA Hill-
JAOBUM revepaTopra myvoadnzanran cos ¢ (opataa y 0,85 ra Tenr oy-
Jdapu) Kypeatnaaziu. By rewepatopunnir P = E,/,.cos{, axTus xyBBaT
pa Q= E,I,siny, peaxTus KyBBAT XOCHJ KMJHFIIH KEPaKIMTHHA Kyp= -
cataa. By Xoara Teruway jgwparpamma 11-14- pacMpa k¥ pcaTuiras,
Y 11-10- pacmgaru amarpammapad 0 HOMYBO(HK UK Oypuaruiu ysrap-
THpMacial £, BEKTOPHH KATTaJAlITHPHIN Hyam OuAaH XOCHI KHJHH-
ras,

11-12- pacMaa npurateb peXEMHIA HIGAALNTA MYJKAJNJAHTAH CHH-
XKPOH MALIHHAHMHT YJIaHHLD cXeMack kypcarTwirad. DBupox kjnunua
CHHXPOIl KOMMNEHCATOP PeXHMH VpHatuiagd, Oyuauail pemumaa
CHHXPOH ABHTATeNH AKTHBE KYBBATHHHF KYJA KaMm KHCMHUH Capd Kua-
raid Xoana, Kywid wArapudanMa Toxk Ousad cant Wulhaigu. By xod
yuyl utaw Auarpanvack 11-18- pacmaa xypearmirai. Potopuunr canr . g
EULIAUT Ba3HSITHASH CHIKMOMEE Kipcatysun {} Gypuak KMUHMK, AeMaK,
aKTHB KYBBAT X4M C€aAT RILJaWra Mysopuy KHYMK OFaafu. Portop
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uyJFaMHAa yHrOTHII TOKHHMHT KaTTasurd Tydailan MauuiHaAHUHT SJIEKTP
foputyBun kyun > U,. Tox I AE pan 90° Oypuakka opkajga KoJaaay,
6upor Aesipin GatamoM peakTus Oyam6, U, xyuwianuimigan 90° ra Axud
Oypuaxkka uarapuianma Oyuaj.

/" i U’ ‘_

o Gl

11-13- pacn, Vit
FOTHII TOKH Vi3-
rapypuan Oy.ara-
Hi1a cHnxpell Ma-
W IARIIT HUL
JHATPAMALICH,

11-14- pacm. Ak-
THE Bd peaKkTHe
ToR Gidlan par-
p_\'ill’(ﬂ.’lillil‘ail CHiI-
XpoH TeHepaTopi-
HHHE WU iHArpaM-

11-15- paenm. Cnn-

XPOH  KOMMenca-

TOPHHHT HIL JUHA-
rPaMMACH.

MacH,

Arap oyppait maumma, 10-38- pacmpa xVpeatwirangex, 5 €xku 6
NyHKTJapia yhanran OyJaca, y KoHjencatop cudatiia muwiad, tap-
MOKJIa TOKJIap pe3oHaHcH XocHJ OVJajuran Wapowrtra sIKHH INapOHTHH
BymyAra xeatupaau (5-14-§ ra kapaur). Dynnail aitnanypun  KouwjeH-
caTtop ojataaryn KOHAeHcaTopaapian  YHroTHll TOKuHM  ¥3rapTupHin
‘OmJaH WArapuJaHnMa TOK  KaTTaJduriun, Jemax, £E, HUHr gartajuruxn
XaM yarapTHpHIL Ba TapMoKja sHr (oiijla/ii cos ¢ XOCHI KHJIHUL MyM-
KHHJHPH Oudaan alsanjbp.

11-8. 2JIEKTP MALLUMHANAPUHMHT [MAPBAPULLIM

Hopmas mmagtran MamyHagiur NapeapHiil MALINANG  To%a X042 cakjajan
Bd YHHUT KOUTAKT KHCMAADHHHHP Gekam-kKyer Oyamunmm gysarnd Typumman nbopar-
AHp. I”}-"III[][E’,’[(_‘H, MALLTHEA Z!JIVI[JIE.‘.I KHCMIZPHITHNE HOPMIJLAN OPTIHE i‘llij}iﬁ KeTHUIHra
1y K yiivail, Tesneparypant kyaatid Gopitg Kepax.

Mt iee KUPAAPH TO30 KVPYK JaTTa Olan To3daaiajis, yahThild Tesasai
VUYIL 9C MeTast yuanrn (Connoet) GRamMaran JacTaki gaM MWaaTiaanm.

Mautusumne sur wanping Kiesin goaeropavp. TYepi nuutaérran  Kotaexktop
VUKYH SHIGIPMACHITN Kepit, Y aum ihnigtp  waksmga OyaMmy  (KonaekTop  «Ten-
Macanrny) epmd. lacrinkanap opacira kyiwiray U300 KOAICKTOPHIIT TalKi
CHPTHAAH YHIGHG Koanaciirn, Oy CHpr vy KHALG BILJamiwy, THPHANraw Ba Kyiiran
WCIAAPH GVIMACIHIH KePiK.

Maumanin oprusnu oany@all KOANCKTOPHR KYPYK éxH Gensmiga caa Xy uian-
ram To3a cypyn Jarra Ouaan  rosadanaii, Arap KoAJeKTOPHHHD CHPThHEA  cat-nat
THpUAATaN JRoiaap, Fazip-0yypankiap, wipjaocaanuu, caa-luan Kyirai sgoijaapuinre
Gopird EKH C0AalIme OHp 03 uMKHG  Koaraum cesuica, y KailTa cHGIanaan.
Koanektop Knuik HOMepil WHiA KOFo3 €paMHLa CHIUHKIARALN; AIIBAp KOrosiau
MyTIaKo QolijanaumMacTik Kepar, uyuKH JKHABHP KOFO3 Hauriapi ToK YTRazdH.
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Iina € OFO3 CFOM facTara MAaxKawJIanaiH, gactannur GOTHK KHCMH  KOMEKTOPHHUD
ATPILGITITG KATBIIE moe Ofamumm  xepak. KOFOsanm facTa  KOMJGKTOPra KHCTHPHG
Kyiiiaun sa skops aiiaurkpraaii. KoaJekTop yHHHT CHPTH Toaa Ba  ciuumil 6Ya-
ryuua enaangaatan. KomexkTop cuprumnar Gup  TeKHCAa  Kopamrtip (ng!!FHp} 6y~
am 3apapens sa Oynzall xoasa yun enamngiam kepak  sMac. UyTtkanap sa xoa-
JEKTOPHINT HOPMAT MULIALIN KOICKTOP CHPTHUHED MHrap paur Ba xarro  Kyurap-
XUBO panr Oyae Guaan Xapastepaiaii.

KoaaekTopud xyAa sapyp Oyaran xoumapaarina fivminanu, Kottekrop naactin-
gasgapuiy OUP-GHPHAAN ampatnd TYPYBUl MUKAHUT (C/noja) H3oOsg MHE [1JACTHH-
Kagapura Kaparatiga kampor eilingam, uy cabadan BagtT YTiumM Ginan Oy 1030001t
KOMIEKTOP CHPTHTA unMKHO Kouiut, KodsiekTopian yukyd uminuira cafat Gyaaanran
Oy xojucatit Baprapady K yuyi KOAICKTOPHI «PABOHIAIITHPHIALNY, ABIH MIac-
THHKAZAP  opaciiaris ndoamymm 0,56—1 au uyKypamgia  appananain €xkn (pesep-
ganagi. By mim HEmOBKA HOJOTHOCH NAPYACIIAN KILHHCAL BA €FOY JacTara MaxKai-
JANPAL MAXCYE KHUIK appi Cpounnyia Kiada Ekn suekTp  asuratesan  Oudal ailidd-
TUPIIAANC AL MaReye ki (d —= 20— 25 au)  peseprap €piamitia auaira owpi-
Jgain. Pasousawitipraraiiyion ciir ko siekTop 1oKkopija  tascndoanran  yeya Giaan
CHILTHI IR A,

Ufrka TYTRHAAD MAXKOAAIE TPaneped sano/l ToMoigan kVpeatiaran Gearn
WHBIEAPHTa At FPUanTIIImN  KCPAK,  Wylaring aiTRadap  KoaJeKTepra TVEpH
AOITITH T,

Varapypgan TOK MaWHHATAPHEUIT XaJKAMAPH KOLICKTOpra  Weoatan ko Kapon
Taal gt . KoHTakt Xaakanap «TemMaciuriy  Kepax; yJIapuuur Cupritaa Tipna-
ram, Hauokdaural B4 KeMTHK Roitaap  G¥amacanri aozum, U¥TRatap xadsasapra
Oyrtyi cupraapn Guaan Terud TypHILAAPH, YIAPAZ OCHIHG KOIMACTHKJAPI JO3HM,

Mapmmanner Maskyp  xuad yayvi uPTkalapuuur mawmuand  tafiépiab Oepran
3ABOA TABCHA 3TTAN MAPKAIAPHINTHIA HILIATHW Kepak. UyTkasapriuur HoryepH Tan-
aanrall TYpR XaAlal TamKapH Ko yukyn unkapns, Maunaig o MyTJako  SPoKCH3
®iumd gy, Tyepn madrran k¥aup e THasapiunr KoaaeKTop SKH KOUTAKT xad-
KaCHT Ternd Typrai CHPTHHHUD NOMMA 1031 KV3ry cunrapi sipiipad TypULIn Jo30M.

Ufrkanap uyTia TyTHumpir  ofollaiapiga ocod ciimnuil Bl KoLIeKTopra
XaM XaaKatapra Masiym Socum Givtaw Snnumd Typuune gepak.  Kiauep-rpadur,
rpmiun' SICKTROrPar (pT, MuC-rpapur, Hpoiza-rp: afmr uyricacap  ofaann. Duapunun ya
HIWT My TRANAD 33rapuau TOR  MAWGHELHPHDS, Keliirn kK xidin 3¢a aciuxpor pa
cHuXpon \!’?LH} Hanapra )p]iﬂ‘l’l'.'ir},lli

Slarn u¥TRazapI VPUaTHIA Yaapsil aabarra koaackropra Mocuat  raiita e
Jan Kepak. Dynunr yuyu ulTia TYTRMMEEA YPhaTiaran uyTka oeTura CHinIs-
gonun cnprie Gisa ayTRara Kaparan  WHida Kooz COJMMHALE Ba Y ONIHHEA )
opiara xapagataanTupuaage. TYrpr cuaaingiall  yuyl Korosli Ko/UeKTop  Oyi
KHCHG Ky Josim,

DACKRTP MALHEVEPIE CHPHATIIHDL  IOAUNIHHGEIAPH XaM,  10MAJAU  NOMUInig-
JAPI KAM HULATHE0L NOSHPTH SAMON KoM gyssat.on Ba YpTava KyBsaTal Malnig-
Japita, oJaTAa, WapHKAL Ba PO Hoannaiggaap  Oysa, fpHg Mamnnagapaa
3ca Cupraiind MIUKALAm HOHIHEAAP, KVnnga aca xoaua  CpaaMiia aoitiang-
JIFAN DOUDHIHKAAD HILNATI W,

POMIKIH BA WAPHKTH  NOAWMINGGIAP Ky KM Kapos ramal Kuaaut  Yiap
Kyl moil (rapor) Gmian Moiianau;  moitin 3—4  ofiza 04D MapTa anMauiTipiu
erapain, ONPoK xap OHP HapOATIArH TCKIDHPHIL — To3ajall Ba MOHTall NyxXTa Gaska-
prani gepak,  Ouuaran  nOJMMNUHKINT  3CKH MO rosamasajd, yuuur Oupua
Jeraraapn (ebolima, wapnkaapy) Genzny Ouaad Tozajal woswiand, cynrpa  aurk voi
Kyt o kayMepacy xasMiuir Taxsuian 2/, Kuesi wolt Gian Ty-
JWMpPIN, Oy UOUUNUNHEKINNG  AXINE  Huawnm  TasManaalim.  Tloguniumsier
HYKCOHCHSZ BRataumitra Oup o3 6Vaca-na, wyGNa KHAHHEA, SXUINCH oIk
ound KL, YN KIGKHUArHNa  uyKeomtapun Xam OGaprapad  arwu gepas, Hlyu-
Jarina sl Oyauanniap Ba karta sMadnaggap capd  GYJIHIUNAHED 0TI 0.
MYMEHIL
: Cupnannd HIIKaaaunu HouniingKAapy KaTtra SuTRO0P  Ba HApBapiuul Talad K-

Jaan. Vopmunupugaapuunr XayMsa KonKokaapn any Emwmiann kepak. By nogmnnmig-
Japia Mol CATXIHI Y3AyKCH3 KysaTnG OopHin Ba ¥3 pagrigia kyummaua Mol KyiinG
Typi ao3uM, Ogaria, moil xaracira Oup Mapra Kyiinauiy Kepak, XaTTo KOnKoFH
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Ay 3 CHHIDANTA HOIHIg, ,.p @ xam wmoll pagT JTm  Guaan  wdaocaanazn,
Liysunr yuyn sofinn s 1—2 ol Gup wapra ANMAUTHPUO TV UL J0316M,
Byusnr yuyi seiin soil wogapii renniry opraci uankapno 1000PILIHG,  BOAUH K
Kamepacil kepocii Gt opiiann. Kavepagan ok#G uMka@rran  KepuCiii  MyT.iaKko
Toza OYATas, SR TCHIrEG CuMacan NOAMUNIUHKKE To3a Mofi Kyilnian. Byiia
TOAUIINGIK. KaveDAcH JOArm Kepociijial Tosanadajd,  Huaxout, wiikapim et
eopnd, Mol KyinGg ki,

Hoammmimsaaapn Moiiatm yuyn nudateagiaran moliga uiK e xavia rapkntiga
CMOJA BA KHCAOTA OFIMICiry Kepak.

Momtummsmpint Mofiagt Typun Giaay GHpra  prJaaHmLg IAPHIHUT  CHIIIITI
xam Kyaaru0 nmnu Kepic. Dy napea acuuxpon jsurateniap yuyw afimkea ayxim-
ANP, UV YOEpia Naeo sasopd myaa kuuek (0,3—0,5 aw) 6Vaaan pa rojunnhivg
BRI el 1| d porep etatopra Tern0 xommm symkits Wyimnr yuyi porop
Guaati Crato] OpPACIIEN NaBO 3a30pHIN Xap XHT RaDUUAMKAD  Kaaudpaaeran aeurg-
Jap WAKGANE iy Cpaniia  BagT-BanTiH  OHJIaH  TeKWipHd  Typuiaii.
Berophinr auna Prnpn0 KOOHITN €e3101CH, TIOMLNINIHKIAPHIHP BRAAIHILIAPI  Kalita
yiinsaus, Hogmmpnsaap (vofjusnr 807 raga gpamonra iiga g§imane Hounin-
RRAAPHIIE KIS, kY Tmsa ka0 Texkiand kypumn i Giaai (CyT<a jgasoMia
Onp Heta Mapra), MaCBYIHHETIN XOLIPAD 3¢ 0OUUHIIHKINIr Mofinra GoTupuiIairan
ciMobAN TepaoMeTpiaap Onstad Te kmupud Typriain,

Mamnia HaOTRIHACHIINT KW Jaepill pasnuss Oy ey i JGanosiye, um
OpacHia y30K PaNT Y3WTHUL OVIFAI8, WYIHHECK, AN MOHTAR KOs ga
Vpuatwiraeaa Yavanagi. Hooomaues gapunir e Karri VAN a0/ LHsinr
eTapaaya 3NeKTPLK IYXTA Bamrinn UII,'I,‘LI.II]}J,’HI.

Mammna uyarmiapit,  KoaIcirop  Xaiga Ba MAnna  Kopnyen  (ep) opacinard
HOJSILHS WA PLUHR e FIIYRTOR G MCUOMMETR CPRaMBELA YI9aliajif,

[Shanran Manmie nsosiscn KAPUIANCTIHHEE KaTTARNTH MeroMMeTp Oiiay yi-
RAuralia CHUNPOY Feile patop craToprnnnr xap Oup dasacit vuyn 1 Mosr potop gya-
g yuyn 0.5 Mosr, aCnuxpoit s1eKTp ABHEATeINIHIT cratop uyaramn yuyn 1 Mos
aaw parop yuvi 0,2 Mosr Jan Bay OVINGeHIr]  Kepak. V3rapiaie Tox Maiiiap
PAOMALWHAE KEPUITHDN ROTTAHrIme nopanen 0y anaii,

Arap Malnta H30JAAWHACHINIE KapUIIe  erapan OV amaca (Matmi (asiea
FOATAHIa Kiniua wywial 6Vaajut), ¥ xouata  Mamina Kyprosiji, NypuTenn el
Jgapy GYaranta, #Eyaa Katra OVaMarat sJesTp ABHCaTe a i KYPUTHIErima yaap-
Jatt geitasani syain, Hewimre Tesnepatypaci 90 —100°C. Kypingu 8—10 coar
aapoM sraut. Cratop pa potop aipuM-alipial KYpUTHAaE.  ISypuiim neusapn exi
GOMIKA KYPHTII KYPHAMAIAPH OFAMAraia Mauinaty s4CKTp TOKN YTEASHG KH3HThi
1'\-’;'[11 ounati EY] POV,

Varapuac 10 MaUHHECHIN FelepaTop pezkiMiLia MULIaura §TKashIilg MyCTaki
v 'rmwm‘m cxex OVt Kepar, YieoTiw syjaFasi  Kidnk  Kywaamnara (2—4 o)
VAAHAAN, SKOPL (MHICPACTP OPKAMt KHCKA TyTaurnpwiand, YroTau uyaramira 1ok
Oeprl My TKO Kepak Ofamaiijiran xomwiap xam Gyauiin MyMiHu, Oynaail xoasapia
AKopaa eTapay TOK XOCHI KHJAHLI }‘!}’H KOJAHK }JH;L)-'KU.HH CEHMIIT  yan  erapau
GUaani, YiroTin uyaramuiaril  TOKHH B SIKOPHINT  aijauiu  1esdy et poctind,
SUROPLATH TORHI My AFAMIAPHITD TepyMoMeTp Ousar Vanarran tesueparypieyn 70°—75 €
Jalit OIMAIANTAN  KATTAMIKKAYD  CTRamwunL Yiltornm synrandapin. gisurat  siop-
TGIHE BOCHIAHEIT GHIEI KV PHTIIELN,

ACIIEPON JIHERTCIAApHIT Kyiaen yeyd Gnaan gyparome siysmicin. Ieoraress
POTOPR KIeE Ty tanmtopig (unp y dosiaie OVaea) sa repsosnanaju, Cratop uyi-
FAMAAPHEE Mantng A yaapin 70'=—75 € Temnepatyparaia Kuaanpajuran
TOK XOCHI Ky R Il:'.l‘.'llliI.l!lll!.'ll.'ltl Kyt ﬁ('[]]liléi;’l[]. B(_‘]H!.’]I‘E]Ivl KEYWianill Katrra-
JHPH MWHEIGE BOMIEL Ky 5—7 mapra kem Oyaa.

Wy wapeart gafia ianO §innn gepakin, ailtnd §THIran TemMtiepatypa Kyputi-
HHITT OXHPra TeMueparyiwts G¥omd, Kyprrit npopeccit 5ca &1ma nact TeMneparypi-
nay Goutnaukmy sapyp. Mo gy pivrni npolecet (Mamuiaiier KVBlara Ka-
pab) Oup ueua coat/lan S—0 CyIRATANG JOROM :ﬂ'zl'm Bovpimii npomecen 1aosms
KAPIIIHTN HOPMALT KETTAMIKKS CTRINI 1 yraniang::

Metann pecerarsapra YTHpnG  Kosran uanr ek .u';..-;cr.‘um.'u:;|=:: Aarra Ovad
aptib 8kn xapo nyprab Tozadanan, Kowtamoraapaur  Oemeassicr  xodoran OVane
wand kysatnG Coprmt: KyHHO Kopaiiran JRolaapien K pro Taaely, KySraayeill kon
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TAKTINAT CHKHG TYPHIIHNH, cNHPALTAPHHHT cankunankd koamaranaurund, GHp-Gepira
EXK KOpUyera Ternd KOAMaraliuruny TeKinpud Typill Kepax.

Moitan peoctatnapaa MofiHHHr caTXHHH Ky3aTuO GopHwi, arap xepak OyJca, moii
KyHub Typum  nozuMm. Opatha mMupepand - Moit — TparcdiopMaTop MOHM  HuIaTHnanu.
Moitin 1—2 oiiga Grp mapra anvamTipu® TypHml Tapcns  Kuiunanu, Oyuua Oaxk pa
KapIiAHKIapHy KepocuH Ounad 10BHO Tamaw Kepak.

YH MKKUHUM 606

ABTOMATUK KYPUIIMATNAPHUHE DNEKTP MALUMHANAPU

12-1, MALLUMHANAPHUHT BA3ZUDACHK

ApTomaTHK COLIKApPHILI KypHJMaaaphja HILIATHIAJIMIAH  JIeKTP Ma-
HHAMAD OAATAATH 2JEKTP MALIMHAKADAAH MILIALT TPHHTLHIN MKNXATH-
JaH (papy KHIMaca XaM, KOHCTPYKIHSCH Ba XocCagapH Kuxatupai (dapig
Kuaaad. Dywaait maumgHanap KHUHK — BATTHHHT  YJAyLLIapuiad yujad
BaTTraua KyBBaT/apra Mmyyukannad scasagd pa MUKpoMauluHanap
zed aranany.

DH3HHHr canoaTHMHM3 TYpsM THNAarH Kkymsiad MEKpOMallpHasap Hil-
aad umkapaau. bBus maskyp G6odaa ynapiaan CabsuaapuHHHT  TY3HIHILH
Ba MULIAUI NPUHLMIHE XaKua KHCKauarina mManjaymoT Oepans.

Basuganapura xapad Oy malliyHajap WKpO KHIAYBUH JIBMraTeuiapra,
Taxorerepatopaapra, Oypmima TpaHcdopMaTopsapra, CHHXPOH —aJjoka
MatHaaaptra 63"‘7!}‘1!13).[1'{ xdMIa aBTOMATHEKA, TeJeMeXaHHKa Ba ){HCDG«
Jiaul TexHuKacujga HuiaTwaand. Ey MalllhHanap Ba Yiapuuur. asToMar
Kypu/imanapiars poaura xapao, HOpMa/l  sicanran  MalliHasaphi Vpra-

Hulllja yupamaran 0absu TyUIyHUalap Xaxkuiaa I.I.lap'[‘-

= JIAIHD  OJ1aMH3.
12-1- pacmpa reneparop & Guaan mydra 2 op-
TT RaJii yadiran  aacKTp  ABHraTe it 1 KS"pc:mmrau.
¢ Arap sueprus  Tapymorn 4 jan JBHTATera 3HEPrus
Lo ' | CGepmnca, psurartesb yHH MexXaulx SHeprugra aiinad-
7 2 J Tipaan, Oy MeXawHK 3Heprus 2ca rewepatop J ja

AHA 3JEKTP 3IHeprusra ainantupuiand. Bupox Oy

12-1- Cirnasny Yarap-  ©PAA accenit Macana SHEPTHARMNT OUP TYPIAH HK-

THPHIL CXeMacH. KHHUYH Typra alJlaiiiliy sMac, oajJikh CHrHaJHH
y3aThul Ba V3rapTHPHILAHP.

Huraresra poumuit {/ xyunauuur Gepull, jpsuratenra aftnana Gorir-
Jaul Xakmupa Oepusran komasga (Oyipyk) 6yamd xuamvat kmaajn. [lsu-
rate/il; CHrHAJ — KyWlaHHUl oJanlig OujaH aiiiasa Coliaiiin, snHH
OyipyKHH Oamapa Oollaiian. FIKKMHYH TOMOHJAH, JBHIATCHMHHT aiina-
Ha OOULIaraHn YHMHP CHIHAJHH OJraHiurdjan jpapax Gepapu. [yegait
KMANO, 3JCKTP CHrHagm (KyuJannil) MeXanuk curnaira (pajumur afina-
HHIUKra) aiianaiu. Jpurartesin remepatop 3 nu ailnantupaiu pa rete-
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paTop TYTKHUMApHla Kyunaunumi naiigo Gynagu, Oy Kyunanuwir ailuu
BaKTIa TeHepaTopra MeXalHK CHMHAJ KeJrawJHrujan  jpapak  Oepajii.
Hemak, Oy MHCOJJA CHPHAJMHHD YSaTHJIMIUOH Ba HKKH Mapra Ysrapuiid
py# Gepagu, uyHKH CHIHAJ JAOMMEH KyuJadHil Tap3uja OepuJirad 3jH,
MacaJsiaf, CHHYCOMJaJ KYPHHHLLLA OJIHHIH,

12-2, Y3rAPMAC TOK MMPO KWUNYBYM OBUIATENM

Cxemaci 12-2- pacmpga KypcaTHaral MyCTakHJ yHFOTHILJM Y3rap-
Mac TOK HIKPO IIWIYBYM ABMCATEM MKKUTA TYpPau Maulanaw sueprus
ojagu. Yiiroruw uynaramu [ ra Uy Kyunaummn Oepusrapgu, Oy Kyuda-
HULI ojataa Varapmaiinu. Slkops uyaramura Oowka curHan — Uy Gou-
Kapulll Kyusaunwy OepHJain Ba ABHLATE]b YHHHD KaTTaJMIH  Xamjia
HYHANHIIHHA Y3rapTHPHIL OHJIaH 6omrmpu'm:m

Xap Oup MKpo KHJYBUH JBHraTe/lb ;gymm,.]rn ciH-

Hatnapra sra Gyaumn Kepak. Y curHaa naigo 6y-

JIHILIH 5HJI3HOK 1op1{mu Ba CHIHaJI 'l}*\'l dralr 3axoTn Uy
‘T})(‘I‘&LUHQ J03MM. Y Y3-§3Maan  10PMACJHIH, SIbHH 123
CHrHaa HYKoaranfd Xam aillauuiai JaBoM  9TTHPHIL

KoOunusTHra sra  Oyavacauri  kepak. JIBuratesnnsr

afianunt Tessurn Onp Texuc OysMImIM Ba Keur uera- o

paliapia poctianaiauran  OVJIHIIN Kepak, YHHHP aftna-

HHLI {7 HAIHION 3c4 CHIHAJHHHT KYyTOJIHJIHCH €K asac /

Vsrapranga Aapxos Varapumy gosum. Mycrakua yiiro- .

THULIH MKPO KUJYBUH JBUraTe/b ama iy Tajabaap- 129, paew. ¥

HHHT XaMMacHHH KaHoaT/JaHTHpalu. UApMAC TOK M-
Xap xaujafl sn1eKTp [ABMFATeJIMHHHT XaM HT My- PO KHAYBUM jBi-

XHM XapakTepHCTHKaJapHJaH OHpH YHHHI MeXaHHK pTed

xapaktepuctukacuaunp (10-24- pacm). By xa-

pakrtepuctika, anun Uy =const Ba U, = const

Gyaranga n = f(M) maskyp nasurareqs yuyd 12-3- pacmpa xypearu-

= v S o M =
rad. AGcuucea yku GVHaad Moy =ips 10004 muxnop wiiuaran, Oy

epaa M — allianTupyBud  MOMEHT, Mm 3ca JBUTATE]IL YYYH JIOHMHIi
Gy/ran 10prusHill MOMEHTIL.

Varapmac Tok mammuanapiaa M = c¢®Pl; pa Uy = const Gyaranga
Iy xampa @ = const Gyaraun yuyn M == ¢yl Tesumk n =0 6Ya-
ranga moveur M == M, OVaapm sa [, == 0 OGyarauja Hojra Tesr
Ofviann. $lkopn TOKH

fo Y=E (12-1)

U, #0 Ba ry = co Oywirann yuyn Uy = E 6ynragpa I, sodra aitvias
nami. Kapana-xapiun 3. 10. K. (akaT OuUpop 11, HasapHil TeadHKa, Tcp-
MoazJsaul mMomenTH My mMyTaako [V Ofaranjaruna  KywJaHilira TeHr
OVauin MyMKHH. Dy Tesmuk njead cadT HILJAIl Te3JHTH Je-
HuJlafn Ba ACHHXPOH JIBHIATEJHMHI 7, CHHXPOH TeaJurura yxiuafiju.
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- n -
Pea1 n TesNMKHHHT 7, ra mucGary, swnn 2% = —100% 12-3- pacu-
0
ja opausaragap Yku Oyiiad xoitiamimupurirad
o = o (12-2)
Uy '
HiuctaT OomKapul Ko guunen Ty gefiunany. 12-3- pacmaa a
arpu uM3KK, o= 1 yuyH, O Ba 6 SCrpH UM3HKJAp SCa MOC paBHILJIA
o=075 ea ao=0D0 yuyn scanran. MeXaunK XapaxTepucrtikajiap Tye-

o |5

rm-if\ij 100 /JH

|

80 |— 80

5:<€\\4 a1
\ o . MYk

aaﬁi‘ﬁ\- 40 /19 I =

IR ‘

20 = 20 L

WONIN o 4

0 ; A == -
20 40 60 80 100% 20 40 60 80 100%
ke M40 > o =aesp
12-3- paen. Flagpo uaysun gsurateaangr © 12-4- pacat. Hapo gpaynuit geurate.-
MEXailHE  XapakTepHCTHRaNapH., HUHP POCT/all XapakteplicTHgatapit.

pH uM3HKJap SKaH. Yarapuac yHFOTHIN Ba SIKOPL KyuJdHHILIApiia
aiJauuil TE3JMTH #1 HHHD BaJIJIarn  MomenT M ra NponoprHoHasiIuri
HALPO KHAYBUH BATATEAHNHT aBTOMaTiK KyPHIAMaapia HUJIAaTHIL MYy M-
KHHANIIREND 3apypuil 1WapTHaup.

Mexanuk XapakTepucTHKacH TYFPpH umaukian uopar Oyaran And-
raTedss Gapua alllauill TeRNHKJIApHIA NBUraTeHHUT TYPFYH MILJAaLINHK
TALMUILIALT, UYNKE 7 TE3JMK Xap Kaujail nacaiirauwaa yura nponop-
LHHOUA PABHULLE afaUTHPYBY MOMEHT OpTajll Bad MYBO3aHAT Cakja-
Hanu, Mkpo  spaypuin aperareds yuyn Oy WapT  Xam o 3apypuitfep.
12-4- pacupa Uy = const Ba M = const 6ynranga

n=f(Uy) tkn n = J(a)

POCT/IAL XAPAKTePHCTHKACH KYpcaTuJran, ANJanuIl TesJHTH siKopra
Gepuiran curpajira nponopiyoHan OyaMimun  yuyH Oy XapakTepHCTHKA
Xam TYUpH unsHiIH OyJaumin Kepax.

Y Mexamnk XapakTepHcTHKalaH KyHHAardya scansiiM  MyMKHH.
M+ = 0_momentra (ugean xoana) = = 1, 0, 75, 0,5 6yarauja 12-3- pacu-
pari 1, 2, 3 uyramap moc Kesnagu. Moc paspmina o= 1, 0, 75 Ba
0,5 yuyn 12-4- pacmja Oy Hyk1znapun sfcail sa M. =0 yuyH ujean
POCT/idLl XaPAKTePHCTHKACHHH YOCHJA KHJHIL MyMmKHH. 12-3- pacmpaa
a =1, 0,75, 0,5 nap yuyn onpox M. = 409, ra moc kesnysun 4, 5,6
nygTasapus osmd, 12-4- pacMaa ¢ HHEr yiia kpiimMataapn yuys, Oupox
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Mz =400 parn wKKHINE  XAPAKTEPHCTHKAHH OJWIN MyMKup., By ke-
AHHCH XapakTepucTHRatime aociucca Yigh Ouaan KeCHLIHILY OoLKapHIL
KVUWIAHHILA (/g Hir KaTTadirnin Kypeataa, KywJaaunuiinunr Oy Kuii-
MaTHga gsuratess M == 400, MOMEHT XOCHJ KuauO Vpuuyan Kysra-
JajH.

Mycraign yilvorunu ysrapyMac ToK $Kpo KWJIYBUM  JIBHraTe il 1ry
THIATH JIBHCATE ) OPACH/a 3HC AXLIHCH XHCODJdHANH BA aBTOMATHK
pocTaalia Ba aitiica, Ky3aTHIL cHCTeMaJsapHia HUOL1aTHIa/LH.

12-3. Y3rAPYBYAH TOK MKKKW @A3ANMH HMKPO KWUITYBHA ABUIATENM

Canoarjga niad  ymkapuaaauran Gapyd  MHKPO/ABHraTeJiapHHHT
9004 rta suguiit ysrapyB4aH TOK ABHrateJiapuiip.

ABTOMATHK cucTeMalap Ba Xucob-eudlll TEXHUKACH CUCTeMIApHa
aur Kyn wyanaduaaguray ysrapyBuad TOK JABHrATe M MATHHTCH3 FOBAK
poTopJ/it HKKH (hasasii aCHHXPOH IBHraTe uinp. Dy jiBHrartessap casoat
yacroracugary (f = 50 ey) Tapmornapaan xam, 10K0pi
(330, 400, 500, 800 Ba 1000 ey) wacrorami Tap-
MOKJapja XaMm wuuianisepajn, Oyujpa ailnanuun res-
auri 1500 pan 30000  ada/sunea ernmm MyM-
kuit. By Asuraresnapra xam  12-2- § pa canajran
Tanadaap Kyimnaam.  bupox, Oy ranabnapun Tyna
paBulLd Kanoataantupud Oyamaiigu, OyHH Kyiiu-
Ja Kypcaramus,

12-5- pacvaa  ukkn  pasanu  ABHraTeIHHHE
10-15- § Aa Kearupuirabra yxXumaml yJaul cXemMacH  j%s et HIkKit -
tacBupsanrau.  Kougencatop Ouaal  KeTMa-KeT iy farapymial 1ok
yaauran [ yiroTuml uyaramu U, KYUJaHHIIIH  Tap-  10Kpo sguiysin e
MOKKA YJanajn sa uydaramuunr U, Kywianig TAVRIL
Varapuicns  xoaaan. Uy curnan Gouwigapui
uydaramMu ged aragran ayaran 2 ra Oepwianu. Konpencatop tydaii-
JiL uygrasaapiary Tokaap (asa oyVitnua 90° ra cwnkurad Oyaanm. Kue-
Ka Tyraurag 3 porop Uy Kyuaadiun Cepuiuiiln Onmdal afilana Golinaiis
Jn Ba Ay KyuJgaHupl [YKOJHIIM  XaMOHO TYXTALUH Kepak.

Heurateas. 12-6- pacvaa xypeatiiraunes, MaXxcye KOUCTpy kI
sra. KVsFasivac cTatop MKKH KHCMTA 9ra; NaMma qyJramap soiiiams-
JHran TalKH KHCM [ Ba CHCTeMANMIT MAUHHT  KApunminrin KaMaiTu-
pajuran wuxn Kiem 2. Maccacnunn ganmailrnpinn,  lemak, apakar tes-
JWHPHEE OUPHIL MAKCAAAD poTop  amioMimil - KOTHIIMAaZaH 101K
JEBOPJI CTAKAN  HIKMIUEL eyt w1 Vg 3 ra MaxkaMmaaHaan. Vi
WYKH CTATOP 2 0PIt YVIGUIIEIE B JIBHraTeds YeKKa KONKoKJapH-
JArd NOJAUIMONHKIapia aitig. bywtalt apuratennap 4—70 em ys-
patia mMysokadaad sicanany O0,1—1.5 ém Kyspatra mMysoKasjianranuza
VIEPHHHT KoHCTpykuuscH 12-7- pacmua Kiypcatuaranuaex 6yaanu. Cra-
TOPHHUT [ TAWIKH KHCMM Mariger KapuiiikHy KaMafiTHpHUIL yuyH Xus-
MaT KHJAAM, HMYKM KHCMI 2 Jla 3ca uyaramaap  rROMMaTHPHIG LM,
DyHldau aBBaaru JBurdre/jlariies, Oyujia Xam potop 8 a/IoMUHHI
KOTHIIMACHAAN IONKA JACBOP/I CTAKdl LAk acajaii.
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Hopman sicanran yarapyBuad TOK MKKH (asaiy aCHHXpOH JIBHDa-
TeAuuHr OMTTa HyKCOHH ©OOp, ABMraTe/HH aBTOMATHK Kypu/MaJjapia
uiaTH yayH Oy HYKCOHHM Oaprapad) KMJIMII JIO3HM.

v tn o s s

IH}'IIIIIIII[I"»IIII! ;
s . :jl IR, [ (LI E?’
1 2

12-6- pac. MarunTcHa FOBAK POTOPAM ABHTaTelb
KOHCTPYKIHSCH.

Hyxcon mynpan uOopaTky, MKKHM YyJraM MailloHM TabcHpuua ait-
JIaHa€Tral ABHraTelb MaiiloHJapAaH OHpH, SBHH GOLIKAPHIN  YyJFamH
ysuiarauna xam afiianuinza JasoM STaBepagH, fAbHH y V3unan-ysu aii-
nanasepann. Dynuur catabu 10-15- § pa Gaén wuansran spu (10-35-
pacm). )

Dus toxopuza xypran Asuratessapna (12-6, 12-7- pacm) r, axtus
KapLIHJAHKJIAPH X, PEaKTHB KAPILHJANKJAH KaTTa OY/irad MarHHTCH3 Fo-
Bak poropJapiad ¢ofianaHull HaTHAKAcHAA JABHraTe iap V3-Y3uiad

12-7- pacn. MarnuTesa rOBaK POTOPAM Ba HUKIL cTa-
TOPH/IA uydraMy Gy/aral ABHTaTe b KOHCTPYKMHACH.
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attnanMatizn. By xonma 10-35- pacMaa TtacBapnanran  auarpamma 12-8-
pacMia KYPCaTHJTaHMIEK VSrapaju. X, HMHC KHIMATH ry,  HuHr Kuil-
mathra HucOatad kuunk Oy/ranmn yuyn, Xarro Oy X, KapUIMIHK MKKH-
JaHraH yacToTaja Karrasalraujia xam (8 =2 O6jarawga), yuuanug
pob yimavaiinn, Ulyouoe yuyn E, 1ec. 3. 10, K. XOCHJ Kudrau Lyrees
Tok yHaaH tasa Ofitnua 10-35- pacmua
Ks’rpcaTH.ﬁF&liﬂ&FIU[EIlI Ay I{IIUIIII( 'l]J2 'Te¢,
GypuakKa opKajia KOJLL. Hemar, Fyree.
MAFHUTAOBUH  KYY  ['yee. MArHHTIIOBYH
Kyuily KoMrencaunsnaMaiign Ba aftnana-
grran psurateljla Prge. TECKADH OKHM
Masys Oyviaj, Oy OKHM Iotee. TOK Ou-
qag Gupra My TOPMO3JIOBUH  MOMEHTHH
ByyAra Kearupaau. By Topmossosun
MOMEHT TYrpH dr  oxuM  Xocua gujrad
alllanTupyBun  MOMeHTAAH Katta OVia-
au, uyHgi Oynjpa rp, KApUIMIHK KaTTa- Pmec Fmec

aurp tydaitim tirpn E, 3. 10. K. TO-

MOHHJAH XOCHJ KHAHHraH Lyron KHYHK 12-8-pacy. Marunrens rosak porops
65’"-]13_3\“- F)y )iQJ]ﬂﬂ ']'ODMO:Q.J]{]]”-H[[ MK KAIA JUL HIKKH Ej?a%nﬂli ACHUXPOH ABHra-
Ug Ba Uy Kywianuung odraufaryag — TOTHHAN yS-ySijan 1opyacauciuu
- e = AT 7 — H30NJ0BYIL THAT PaMMa,
Kypa Teapoig OFnajum. Xonoyku, Oy HK-

KIT Ky Jianil aJipranjia  xeu KaHaal

oknmaap OYamaiiig sa potop wunepuuscu O6yfinua  afaunmiM MyMKHH.

Dyunau tamikapyd, r, > X, Oyjaradna s cupnauupili oprums  Gusian
aiJIanTEPYBRYH MOMEHT y3JyKCcH3 OpTaju Ba JBHrateas Xap Kanjaif
Harpyskana Xxam TypryH Houaiau, Oy 10-23- pacmpaa I srpu  uMsug
Onnan KypcaTuirat.

By asurartess yuyn 12-9- pacmpa xipeatwm/iran mMeXanuk XapakTe-
PHCTUKANAPHH, MYCTAKWJ YHFOTHULIY Y3rapMmac TOK HBUraTe/ujlary Chi-
rapu, TYFpI unsnian ned xpcoGJail MYMKHH. AKcuHua, pocTjail Xa-
paxkrepucrikanapu (12-10- pacm) ¢gakar o = 30—509; ravarupa Tax-

il
‘].Fﬁg \.'E?f?
a0 ‘\\\\ =0 '1\30
60 r—‘ \ — £0
40 “J\V\Q\ = 40
?.g :@‘5 ‘ Ty {20 =
0 20 40 60 60 100% | 0 20 49 60 80 100%

12-9- pacst. HMuxi  dasa

HIKPO  KILIYBUH  aCHHX PO

JABHPATeNIMAT MeXaHHK Xa-
paKTepucTHRALAPH

12-10- pacy. Hrku daza-

JIH HKPO  KHAYBYH aciH-

XPOH JBHIATEHIHT PoCT-

Jaul XapakTepHCTHKaa-
pH.
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MHHaH TyFpu UH3HK Jie0 xucoOaanuuii mymkud. [y caBadom  neu-
rate/IHMAC  HOMHHAJ  TE3JIMTH  yuyH TaXMMHAH CaJT  HULIALLATH
Te3JMCHHUHT SIPMHTd TEHT KATTaJHMK OJHHAIH.

IBuratesi XapakaTJaHTHPACTrail cHCTEMA Te3 aiJIaHMacIury MyMKuH
6yaran Xouuiapaa MarsuTCH3 FOBAK POTOP/M ACHHXPOH ABHTaTe b {p-
HHra Oemadio/l ojaTiarin poTopH wHeka TYTAITHPHIATAH aciuxpol JABd-
rate/h HILJIATHARINT MYMKHIL. Dy nBuratesiia x4Bo 3azopH kuuuk Oy.i-
rany ca0abau MarHuT/all TOKM, jeMak, CTaTop uyJdramuiard ucpodiap
XaM Kam OVJaau, natikaia Jisuratennuur dofinaan wu KozipuILIIeHTH
Ba cos p oprajin. Calr ninjaliian 1o Asurateqs TyXraryiua (s = 0-=1)
IBHTATe b TYPry1 NN Kepak OyJraun yuyH, pPOTOPUHAT £, akTHB
Kaplumii i X, peakTHB  KapUIMJIHKAAH aH4a KaTTa KUJIHHHIN  Kepak,
Bynaail jisnrate/yiapuiir KYBBATH BaTTHHHT yaylliapijad 1o Oup ieya
Batrraua Oyain.

12-4, GEPPOMATHUTIIM FOBAK EKM AXITUT POTORNM
WMKKKW DA3ANM ACHUHXPOH [ABMUIATENL

Dy nBurate/ib opartnard MKKM (asajan uyiiasra sa ropak ¢k sxJnT
deppoMarinT portopra sra. AfJaHyBUYH MArHHT OKHMH (JEPPOMATHHT pPO-
Top OprajM TyTawrawu yuys, Oynma 12-6- pacwmga kVpearwarani cpu-
rapu, HUKH cratop Oyuinvaiiin. AfiiaHyBuH OKHM POTOP CHPTHJE ViepMa
TOKJAp NOCHJ Kiviajau, Oy TokJap Xam oxum Ouian Ouprafuxia afiiam-
THPYBUI MOMENT XocuJ Kiaazd. POTOPHUHHMD aKTHB KaplupJurd k4iTa
(rp > %,), WIYHUHC YUYH IOPTH3HIUL MOMEHTH KatTa OVand, aBurarte!n
Oapya MLIJIAIL JHana30HM1a TYPFyH MILaian Ba ¥3-iswtan afinanmaii-
v, Mexanuk Ba poctaam Xapaktepucrukadapu (12-9 ea 12-10- pacw-
Jap) TYEPH 4YHM3HKKA AKHH B4 yiap TOK OJ4CTrall TapMol  uacToTacH
Kanua Karra O¥F/ca, XapakTepieTHxajdap Xam TYFpH  uM3HKKA 1iyHua
sikunaamiany.  JIBHraTe HMHT TESJIMTHHM  KeHI JHanasouja  poctai
MyMKHH, TY3HJHIUH cojja Ba HULIATHUI YUYH HILOHYJIM. Y HHHE b kK-
COHIl BHratestn (oiganu uil Koa(pHUMEHTH Ba COS @ HHHD KHUHK/IH-
rugup. By jsuraressap syssatn 5—300 sm 6Gyarasja aBToMaTHKA[A
Kenr KVatanmiain Ba KoujeHcaTopiH ABuratesaap Gyaaany.

AlJlanyBun  KHCMJIAPHHID  MHEPIHSE MOMEHTHHH OPTTHpHUI Kepak
oyuran ypuamadiapia. (Maruautodonsap, ripockonsap) 1oxopuna Gaén
KHJIHHTAH  JBUratesyiap TecKapH sicafMlifa, sibHH CTaTop  uyJramH,
12-7- pacmpa kipcaruaranujek WHIMHAPAA KV3raaMac KuiMe skoilaani-
TUPHJIAIM, POTOP 3Ca FOBAK NyJaT UHJAMHIAD KYPHHMIIHAA cTaTop arpo-
dupa ailanangy.

12-5. HOPTU3ULL KAPLLIMAKUIUA YPHATUATAH
BEMP @A3ANA ACHUHXPOH LABMIATENL

Bup dasann acunxpon apuratenHuHr nuuiaw npuauunn 10-15- § na,
yuunr cxemacu 10-33- pacmpa kypcatuarad spm. Dympuail ABuratesiap-
HH IOPrHSHLI yuyH KOIleHcATOp YJam Tanad KHJHHAD 9AH, Oy KOHjeH-
CaTOPHHHT CHFHUMHM Xd1TO JApuratedn xyseath 50—200 em Oyarania
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xam 20—30 sk 3nw. By xosjencaTopHUHT yauamiapy ofataa MBM-
ratenh Vauamiapuian  katra 6§aul, yJapHH aBTOMATHK Cxemadapia
ALAATHIL My TAaK0 uMKon Gepuaiiau.

Masgyp tinpari jpuratesh Konjencatopeus nittatiam (12-11- paca)
Ba Kyituparuua rysiwan. Jleurateas cratopusunr, 10-31- pacvua wip-
caTtuaranick, nkknTa uyaravn 6op. Mmun gyaram I
CTATOP APHIHLIAPIIIIT VAL HKKYE KUCMHIH  3ralls
Jagy,  Vpassipi conn 5§ pa HHIAYKTHB Kapiiii-
T/ Karta. lOprusuim wyieamg 2 KoJaral  KHCM
apuKyaapia o a ypasaapu conn xam 6y
FaH XOJJIA, T Wapiime iy KB KapuinJauri-
par katra. Iyt oo, 907 ex. epad ra cypud-
rad HKKH YA oprn Iih’ll.’l AR ,-'L(.‘SI[].’HI qo-
PaK Jaspria  CHAACIE WkTa Tok Yrjin Ba potep
3 HH SPraurtupyntit Ay Narinm oKEMIE XoCHa  12-11- pacyi. [p-
KHAaai. Dy JUramednap  oprisiin  curiang yae - riainm HapUIHIH-
SATH ABHLNICAMIPANE YAAAPHIMET OIS Xapakye- T A ypuatio
PHCTHKAMAPH OWJENL(hapr g B p—1—2 14 Ku- L:.:iu:;]]-.::::[ i
Ju6, 18—0600 am ysraapra MyBRaaIa0, Gepi ra- T
MOJIAATIELLHENT I SICHS LT,

12-6. BMUP DAZANM CHHXPOH PEAKTMB ABMIATENB

Kiugik syssarins Gapua THISATH CHUXPON ABUTaTe/JapAan sur xin
TapKaJIraHi peaktin Asurartedyup. PeakTuB JBHraTeab CHHXPOH ajoka
(CHCTEMAZIAPKAE, OBO3MM KHIO YCTAHOBKANAPUAZ, OBO3 E3u0  oJyBul
anmnapar (mMarnyTooH)rapia, Xucotaaur KYPHIAMAJapi MarHuT XoTHpa-
CHHHHI JIeHT& TOPTYBUM MEXAUM3MAAPHAA, MeMILinia
Ba pysrop amnnapatypajgapuia 0puTMa ABHrare/il CH-
datuga uwaaTHIaAn.  JBHrATEIHUHE KOHCTPYKILIACK
COjjJa Ba ap3oH.

CHIXpOH PeakTuy  JABHIaTe/lb KHCKA TYTAUITHPHI-
raH poTopJil ACHUXPOH JABHrate/jan Kam Qapyx wuja-
AH. Ynuur cratepuja ukkura uyaram O6yaud, Oyaap-
man Oupura afiTanyBud MarHuT OKMMH XOCHJ KHJMIN  19-12- pacy. Bup
YUyH KOHJeHCaTop KeTma-KeT yJaauraw (12-5- pacwm).  dasamn cunxpon
Potop kuCKa TyTamrtHpuiran wysramit, JeKHi yuunp o PeaKtis sirva-
mowpacuia Vi 6Viiiad temmkaap Gop (12-12- paca), oI PoTopH.
Gy Tewkaap  Tydaitnt  unkHiaap  xocwa  oyann,

Oy 9HKHIIAPCH JIITATCAL CHIXPOT pesivia  winaaik oavaiign, JIsr-
raTeqinuRr HuLtanr npuimm 12-13- pacmjia TyiwyHTHpHITaH.

Tpr Kyroan oxuM mpTan pasuuja  Maruutaap Kytogapu Gisan
anMaiuTapuaran. Arap yaap opacira miJIMHAPCHMOH POTOP 2KOHJaLITH-
pHJICd, Yy Xaymma BasusaTia  xam Tunu  Typajgu. DHpOK uuKHKJap CoHu
KyT0/1ap coHura TeHr Ojuiranja y (axar MKKM BasHATAa: KyT0aap YKH
Ba YMKHKJAD VKJapu opacujarn Oypuak Houara TeHr (0 = 0) éxu Oy
Oypuak 90° s4. epad. ra rtenr Gyaranparuna (12-13- a xampa 12-13-6
pacM) MyBO3aHaT XoJaTAd Typaju. BHpOK KefiMHrn Xosga MyBosanat
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TypryR Gyamafinu, MyBosaHaT Basusitijgan Oup 03 OKKAHJa XaMm poTop
MArHHT KapMWJHK SHr Kam OyJiran, sibiu 0 = 0 Oypuakxa MOC KeJyB-
yn BasuATra Kafitapn. Arap KyrGaap (oxum) afiiana Gowstaca (12-13-8
pacm) Ba ) HoMyBOGHKJHK Oypuaru naiio 6yJica, y Xojja poTop Xau-

Ma pakT oKkuM (kyTOsap) OmJjai CHHXPOH alianagu, uyHxku OyHja
 Oypuaknm kamaiiTupuiura HUTHJYBYH Kyd MaBxkyjd Oyaaim.

@ Il-
B‘ggj-—

\}/
N

— B — - . [—
12-13- pacy. Dup (asanin cHHXPOH PeakTHB JBHTATCJIHHHT HIO
NPHHLHIH,

IOKopuaa aiTHAran BasusT BYKYAra KeJMIUH y4yn poTop AdcTaad
CHHXPOH Te3/NKKa fKKUH TeasuK Owjad afautupuaunimiy kepak. Ilynunr
YYyH pOTOp KMCKA TyTALUTHPUJIraH uyJram OJiaH TabMUHJAHTAH Ba
pactnabKu BakTAAd y CHHXPOH [ABurartels Tapaiuja uuaaiau, cyHrpa
POTOp CHHXPOHJMKKA spHiuagu. PoTop uydaramuuarn TOK HOJira TeHr-
Jamajnd Ba ABHraTesb ailjlaHyBUH OKHM Bd POTOP YHKHIJAPH OpACHAArH
peaxkTHB MOMeHT XucoOMra afinasaau., Dy asuratesnap Oup dasaiu
Oyaranga furipma BaTTrauda KyBBatjapra My/nkannaad, n = 1000 — 1500
atia/mun TesMmKAa ailnanaaurad xKuaub fcajagu. By aBHTaTeIapHHHD
HYKCOHJIADH YJAPHUHT KYBBAT OGHPJMIHCA TYFPH KeJaJHrad OFHpJIMIH-
HHHT KaTTaJnry, (p. M. K. HHHD Ba COS (@ HUHL MACTJMCHAHD.

12-7. ¥4 hA3ANK BA BUP MA3ANIKU
TMCTEPE3UCTIM CHUHXPOH ABUIATEJITAP

PeakTuB CHHXPOH JIBUTaTe/JIapHUMT I0KOpHAA Kaill KWJaMHTaH KaM-
yHILKaapn Kysparaap xuung (3—20 em) Oyaranja ructTepes3HucJaH
CHHXPOHU JBHraTesiapian dofiganauumra Maxoyp xuwiagn. By xua
ABUraTe/lh cratopyia yu Qasaiu Ba Onmp asasiv (MIIYH Ba [OPIHSHLI)
uyJiFamiapn Ba sixanT (€KH LuXTananrad) geppoMartut poropu 0yia-
il Bupor ssexrtp MaiiMpanap yuyH ojaTha TCHeTepesic XaJiikacH Top
6yaray nyJaT MILJIATHICA, THCTEPE3HCJIH ABHraTe I POTOPH YUyH THCTe-
pesHc XausiacH Kenr OyAras  MarHUTAM-KaTTHE —MaTepuaj—BHKeJJIoH
mwaatuaany, Isuratens apsonra TYLIMIOM ydyH YHHHP POTOpH fiuFMa
Kuau0 acanaau (12-14- pacm) a Ban 2ra yTkasuiaran BTyaka I Xamga
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MATHUTAH-KATTHK  MATCPHASN IGInra Tamsn  wmmapaap 3 nan
udopat 6y,

Arap porop ailnanysun  Marnnr  ouMia KONALITHPRATEH  Ae
tapas wusiica (y 12-10- pacsaa cnra gy 10 Oisian aAMatTHpraran),
Y XOJLA TAUTG WURIIIDAN SJeMenrTap  Mariiriadap  mganangm Ty-
chati Oup ot aldanyran oguMiae i OFiaad Oypuaa oJoamMaiim.
DBy marnmuanapra [y tanreninad
Kyudap ravsenp guiand My rucrepe-
3HC MOMENTH  Xocu  Kuaaau. Po-
TOp CHHXPOH Te3JHK OWJAaH OKHM
opikacuaad sprawiaid, Aitaanysuu

12-14- pacat.  Cumxpon [2-15- pacy. Therepnsncan  cHILNpOit
FHCTEPIBIC . JABITaTe- JBHFATCJMUMHE M DPHHILING,
HHHE POTODIL

MAarHuT OKHMH Ba 3JlemelTap MarhuTuajap Vi opaciia HOMYBOGHKIIK
Oypuarn O xocua Ofaaan, Oy Oypuak (akdr mMatepHajHHHr KO3PUHTHB
kyuura OorJuK Oyiasu.

JBuratesiny IOPrUsHIIIAd HATHKABUIT MOMCHT THCTEPE3HC MOMEHTH
Ba yiopma TOkJap XocHa Kuirag My moment iiurumpucuaan uoopir
Gysaan. LlyHuAr yyyH 1Oprusuin MOMEHTH alua Karrta. Hopmaa pemisi-
Jla ABHrare/ib FUCTEPE3NC MOMEHTH XHCOOHrd CHHXPOH ailanau, UyHKi:
CHHXPOH TE3JHK/Ad poTopia yiopma Tokjaap OyaMaiiin.

12-8. KONNEKTOPNIK YHUBEPCAN [NBMIATENb

Manaymin, Tok Oepysui TapyMoOK Ty TKHUJIAPHHHHT KYTOJHCH y3rap-
LAl FArapaie ToK psuratesan ysunnnr aitiandi iy naJumunn yarap-
mapmaiyur (B8 §) Hlyonnr yuyn koasiektopait apurateard  Gabau
KOHCTPY It Sarapriniiag  cupuriica, y  yara-
PYBUALL  TOK TAPMOUGITT NAOM AT MY MK
By $sraprupnnup  newana wyin@arssapian
uoopar. Xap waiaii  yarapysian 1on MaimMma-
JApHAArs CHUrap Oy Tyl Marinronposo/ nyaar
BapakJaapaat frnn gepak, Py K Tisangng
KaMali TP Maxcaui/it  yiroTin  dyaraMuaara
Ypamadp conn kamairrnpinni gosum, ydunr
YUYH XaM yarapyBuan ToKji MUNIOBUH  KOJIeK- e 2
TOP/M ABHPATEJIAPMIIF XAMMACH KeTva-KeT yil-  jim /B Mlerion
FOTHILAK Oy n1afu. Ysrapysuall TOKJd KOMMYyTa- CXeMacH.
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uAst JKyAa MypakkaOaaimnuG ketuln Tydaian yHM SXUIHAAUL yCyJUIADH
Ky3na TyTWwiran OyJumM Kepak.

Vsrapmac Tokza 110 Ba 220 ¢ kyunasumsapga xamua §arapyBuas
tokpa 127 Ba 220 ¢ kysnaunuiap Ba 50 ey wacToTaja mujaiira
mocaawTHpuaran 5—600 em KyBBAT/IH KeTMa-KeT YHFOTHILIH KOJWIeK-
TOPJIH JBHraTe/yiap yHuBepcada japurate/iap felnaaau. [lsurared-
JapuuHr aiiannm tessmrn 2000 pan 8000 ada/mun raua. )

Isuratesib yarapysuan TOK/la HILJAaraHuza uCPoQJapHuHr Kymnaiud
KeTHLIH Ty(aiai VHHHI KypcalruuJapi VsrapMac TOK/AAa MIlJaraHuja-
rHAaH K¥pa adua émoH OV.Janu.

Heuratequuur yaannimr cxemacn 12-16- pacmpa kypeartuaras. pu-
ratellb TypJaH XuJajard 2JekTp acCoOjapHHHT NPHBOAJApHLA Ba Typ-
Mymaa wmaartuaaan.  Jsuratess paano  Oy3uwauMiLapHH  HYKOTYBUH
(huaILTp OMJIAH TabMHHJAHAILH,

12-9, V3ITAPMAC TOK TAXOIEHEPATOPM

12-1- pacmpa renepaTopHi ailIaHTHPYBUN HIKPO KHJYBUM JBHraTelb
Lypcatuaras sau. Ienepatopaa ® Te3JIMK KHPULI CHIHAMM, TYTKHUJIap-
Jary U KyuwiaHuiml sca UHMKMLI CHPHAIM 3. Arap KHPHLI Ba UHKHLL
cHrHangapi opacugary U = [(w) Oornanuin amasjga umsuian Ojca,
Gynjiaii reHepatop TaxoreHepatop ted toputunain. 12-17- pacmaa

! TyFpu umsuy Ousan  kypcartuaran Oy GoOFJa-
HULI TAXOMeHepPaTOPHUHT W JeaJJ YHKHII X d-
pakTepHCTHKACH AeHunaau.
Taxorenepatopnunr acocuii Basudacu HKpO
KWJIYBUH  JIBHrate/ b BAJWHHHT ailjlaHuin Tesnn-
ruEd Yabairaup. Tes/nKHi aBTOMAaTHK POCTJIOB-
¢ Yy CHCTeMalapAa  TAXOreHepaTop  Te3/IMKHHHT
KypcaTHarad KaTTajqukaan uetra UuKHO KeTrau-
JIUTHHM KYpcaTyBud BRa curhag CepyBun yuuain
aJeMeHTH poduHn yitnaiiau. Taxorenepatop Gep-
- e raH CHrHaJ V3rapTupuaud  y3aTWiraujad cyHr
12-17- pacm. Taxore- cafita K anu. BYHAAH TAKapu, Ta-
HePATOPHIHE  HUgHII TE3JIHK KalTa THKJAdHaIH. DYHIAH KapH, 4
xapaxTepHcThiasapy,  XOTEHEPATOPJAD TYpJaH XM/ MEXaHMK  XHCOO-
Janr onepandgaapuaa Kenr kyJjanugaans.
Opataa MycTakud YilFOTULLJH reHepaTtop ¥3-
rapMac TOK TaxoreHepaTopu Basudacund yTaian. bawsm Xosnapna
JoHMHIT MaruuTaap Guaan YHFOTHJ4AMTan TaxoreHepaTop MILJIATHJIAIM,

Arap TaxoreHepaTOpHHHT TYTKH'UAADH TYTAWITHPHAMArAH XOJ4a HIl-
qaértran 6fuca, ynaa E=6E®n = ¢ Oyaagy, SBLHH MariuT OKHMH
¢ Varapmac Oyarapjga Oypuak TesiuK o ra GOFJIHK XO44da TYrpH un-
3MK KOHYHH G¥iiuua Yarapaam. Arap TaxoreHepaTop TyTKH4Japura xap-
LWIMTMK yJaHral Ba AKOpb uyJaraMHaaH [s TOK yTca, y Xoaaa sIKOpb
peaKlysicH Ba KywaHHLIHHHD CHMJApAa Xamjia sKopb uyTKanapuaa
TYIIMILH HATHKACHA, TYTKMJJIapra yiaurad Kapiiu/IHKHHHT Kanuajug
Knuuk Oyaumnra Gorauk  Xoapa, U kyusaunm E jad wiyHya KMUHK
6yaaan. By xoama 12-17- pacmaa kipcartuiran srpu uuMsuk 2 Ba 3 jiap
Ounau xypcatuarad U = f(n) TVFpu uusur / aan verra craau. UlyHunr
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YUyH TaXoreHepaTop HATPY3KACHHUHI KAPIIMANMH XaMva BakT yarapmac
6yimb Konuiiu Ba SIKOpb YyVJFAMH  KapuIMJurujad Ovp Heua Mapra
KarTa OyJmiK Kepax.

12-10. XOBOJN MATHUTMAC POTOPSIKM Y3rAPYBYAH
TOK TAXOTEHEPATOPU

Varapysuan TOK acHHXPOH TAXOreHepaTOPH KaM KyBBATJIH KY3aTHID
TpHBOJNAA, V3rapyBuaH TOKJa WIUJIOBYH aBTOMATHK OOMIKADHLI CHCTe-
Manapuza Ba }gucoﬁ.nam KypHJaMaJiapuid HIIaTHIAIH.

KoHeTpyKUMs MKHXaTHAAH ACHHXPOH TaxoreHepaTop, OJaTja XOBOJi
MarHuT™Mac CTakaH KYpPUHHIIMJAArH poTopjlaH Xamia yerapyBuan ToK
WKPO KWIYBYUH ABWratesuaaru cumrapu (12-6- pacm) Ttamku Ba HUKH
KUCMJIH cTatopian uGopat OVaaau. Muxm crtatopuuur uysramu 6Famait-
JM, Taurkw cratopiaa sca ¢asoja 90°
ra CHWIKHTHArAH HKKHTA uyaraMm Oy.ia-
au. Uynrammapgan Gupn — yAroTu I
gyynaramu [ (12-18- pacm) ra goummii
awIVIHTYlaad  Ba yarapmac 4acTOTajH
Uy xywnannimr 6epuiran 6yaud, 6y uyi-
Fam 12-18- pacupa yHunr Yi# BepTH-
Kan Xonja oiinawran. bBomka —re-
HepaTop uyaraMmu aed arayBum uyJ-
Fam 2 HIHC VK TCOPH3OHTAJ JKOMJaLl-
rad. FoBak poTop JAEBOPHHHHI Ka/iH-
JUrH  3- pacMaa Kartra Kuiub  Kypea:
THJITaH.

Iy y3rapyBuan TOK cTaTOp YyJFamu
1 opkaan yTud, nyabeaanysud Fer. Mar-  19-18- pacm. Varapysuan tox
HHTJIOBYH Kyu B4 Per, OKUMHH  XOCH TAXOTEHEPATOPH .
wuaagu, Oy oMM KVaraamac — poTtop
JKHCMHAA, TpaHcgOpMaTOPHUHT HKKHJIAMYN YyJIFaMHAATH CHHTApH, 3. 10. K.
Ba yiopMa TOKJap XocHa kuaaau. By Tok Ba 3. 10. K. HHHT HYHaauin
VHFOTHII YyJFAMMAATH TOKHMHT fiyHajuiIura kapama- kapiu Oyaanu,
Gipor yaap pacmjia kypcatuiamaras. by Tokaap poTopHuHr Fler. MarHuT-
JIOBUH KYUHHH BYIKYAra KeATHPaJH Ba Y CTATOPHHHT Fer. MArHUTJIOBUH
Kyun OusaH KVIIWIHO Pggy,, OViiama oxum Xocus kunaay, 0y OKHMHMHT
HYHANKIILY YHFOTHII UyJFAMHHHHT VKM OWJIaH yCTMa-yeT TyLIaaH.

Arap porop aiinana Gowaran Oyuica, YHHHT JKHCMHAA Eana. aiinai-
THPYBYH 3. 10. K. Xocua Oywaau, jpevax, 12-18- pacmaa iiynanuiu yur
K1 Koujach OMJaH AHMKJAHA/JMTAH B POTOpAA KYpcaTHJTaH TOKHH
BYXKYAra KenTupaid. POTOp TOKH KyHianaHr D . = OKHM XOCHJ Ku/a-
AH, Oy OKMMHHMHI HYHAIMIUM CTATOP uyiaramu 2 HUHT YKU Onjad ycrTma-
yer tymaau. [lynpait kuamG, Vsura xoc Tpancgopmatop Xocua OVaaau:
Oy TpanchopMaTOPHHHT OupJaaMui UyJramMH poTOp, HKKHJIAMYH UyJraMu
sca gyaram 2 6Vaaau. Kynaanaur oxum wyiram ‘2 aa TpaHcgopmaTop
9. 10. K. HH ByXKyAra KeaTtupaiH, Oy 3. 10. K. HHHI YacCTOTACH POTOp-
Aard TOKHHHI YaCTOTacura, Aemak, Py, — OKHMHHHI 4acTOTAacHra TeHr
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tynagn. Y3 nasGataa Py, OKIMIHHD  yacTOTACH erarop yliroTmi
ayqrani | HHHC TOKW 4acToTacHra TeHr, Oy 4acToTa 3ca §irapmiaciup.
Hyraall Kuano, cratop uy/rami 2 ja Byxymia KEJATHPHATAN 9. 10, K.
{WHT 4aCTOTACK Y3rapMac, yHHHI AMIIHTYAACH 3Ca POTOPIHIT Al
TC3AUTHra NPomoplHoHa , uyikn fﬂ]y TCIHKKA POTOP TOKHHIILIT 14 o
OREHMHUHET aMIanTyna I\lIII\'lclT lpie  Hponopitnona imnp.

S;':irap\zac TOK TaxoreHepaTopiiari  cuirapi HATpy3Kamnr & Kap-
IIHAUCH CTAaTOp uyJaraMu 2 unnr IAPHTTIINTH A H 6}‘I|J Heda mapra warra
Oynun Kepak.

g,

12-11. BYPUIMA TPAHCHOPMATOPINAP

Bypnamva (aiiianysu) TpaHcdopmatopaap Gypuarin Oypuarn o 6K
sine Ba COS@ ra UPOMOPLHOHAT KyUJAHi 0JHI1 YUyH HILIATHIH.
Bypusva TpancopmaTopaap XHCOO IyPINAJAPHIA TPHIOHOMETPHK
macasanapHil equlia, macasaH, TVEpn Oypuakan yuOypuakiuHr KaTer-
sapurd K¥pa CHIOTEHY3ACHHH TOMHLIAL HIILIATILIL

Bypuwiva  rpancopaarop (12-

d ! 19- pacw) cratop [ Ba potop 2
JaH udopat Oyand, yaap Bapaxiu
IEKTPOTCXHUK DYJjatpad furua-
rai. CTaTop Ba POTOPHHHT apHiua-
napuaa 3 sa 4 uynramsap  moii-

by

Zl nawTupuaran, Oy uyaramaap xam
Y 5 Oup-Gupura upcdatan 90° cinku-
g l||"[|“u""m| THJATAN, MKKH Yysaramjan udopart.
ARSI €1 €7 63 4 Crarop  uyJIraMIHHNT &y, Cy, Cy. €y
12:19- pacy. Bypuasa rpanchop-  BA POTOP UYJHANHIHNE Py, Py, P, Py
MATOP. yulapu TpancopMaTopHiir YeKKa

hom\Uhﬂde'lﬂH Oupura Kodjau-
Tupusran. Poropuunr Oypuanit Oypyara - 360° Gunan uekjaHrad xoJ-
AApAa poTop uyJaraMJapuHHur  yuJjapu KOHTAKT NAqKasap Ba yyTKa-
Jiap &}pi HHLIA SMac, fOTOPHHNT Bant 6 ra MaxKaMmIaHran M30J5us
Oapalanura ypajarat Jieuta 5 Jap KypIIIigiary  IOMIIOK CHMJAp Ky-
PHHHILNAA qHEAPHIA .

Tpauchopmatop uyaraMaapuimne  yiaimmn pa  Kolsanum  cxéMacy
12-20-¢ pacvaa kipcatiaran. Macanan, ¢,c, uyaravra y3rapyBuan Kyu-
Janpm Oepuica, pyp, POTOP UyJIFAMHIL, OJAATH4rH TpaHCHOpMaTOPHHHD
UKKIJIAMUN UyJeaMiiarn cuurapi, 2, = £y 3.10. K. BYKyAra Kenaad,
GYHKH €€, Ba pyp, uyjaramiapiuir Vejaapd yerMa-yeT Tymaju. Bomka
KK 9YJAFAMHINE Eey, Ba [y, 90€KTP I0PUTYBYW KYUJapH HOJSra TEHT,
siynkn Oy uyJrFamaapiuir YKaapi ¢,c; uyaravHuHr YKura nepnenjmky-
asip. Arap portop o Gypuakka Oypiica (12-20- & pacm) y xonna
Epy = En-coso Ba E gy = Ey-sino 6Yaaan. Wynunr yuyn pp, uyaeam
KOCHHYC UYJAraMu, p.p, uyJraM 3ca CHHYyC uyarami jed aranaiu.
£pay = [(a) Oorganuunin udOAAJNOBUH  3MPH YH3MI, SBINL CHHYCOH/A
12-21- pacmuuur 10xopu TapMOFM Omaad Kypearwaran. Dupor OyHpai
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Gornauully p,p, uyJaram Harpysvanaumarasja Xocun OVaann. Arap pgp,
uyaFaMHy 2, Kapumauk Onnan tytawtupuaca (12-20-6 pacwm), [y, TOK
Tydailin Fpy, MarHUTIOBYM Ky4 103ara KeJaid, YHUHT [HyHaHILH pyp,

P Pabs BB P ls mPrTifafs P

12-20- pacy. Bypiama Tpanchopnatop 4yaravaapiisiag
KVHHI cxeMaci,

yyaraMHHUHT VKH Omnan yeTma-yer tymaiy, Oy 12-22- pacmga  kypea-
THJITaH.
By wmaruutaoBun Lyu FG}.’.,M OyfinaMa MarHiTJAOBUM Kyu Ba KyHAa-

naur F ... MarHMTJOBUM Kyuian ibopar; Oyiliama MarHuT/OBUH KyY,
oAaTaarn TpaucdopMaTtopiars cunrapu, OupJaMyd  uyqaramiard TOKHH

Fo12™ Fug cosx

12-21- pacm. Bypnava
TpatcopmMaTop 3.10.K.
HHIP poTOp  OypHAHIL

Gypuarsra OGOFIUKIHTH,

12-22- pacm. Dypnama Tpakc-

dopMaTop  KyHjlajganr mar-

HHTIOBYH  KYVYUH KOMIeHca
LHsIAm  ANarPaMMacH.
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Kynaiitupui Onnan GaTamoM KommeHcauus xuuiuHaaw. Kympananr, mar-
HUTJ0BUH Kyu Foy, MAarHuTJOBYH Kyunap HuFHHAMCHAaH noopat OVJMG
TPaHCHOPMATOPHUHT  MATHHT OKMMHHM, Ba OunoOapmy, 12-21- pacmpua
KypcaTuiranuiek, Epg, = [(«) arpu unsuknu Oysaam (2 srpu unsug).
KVHjananr MaruuTioBun Kyquuw Typam yeyanap GuiaH KOMICHCalsE
KHJHLI MYMKHH. ¥Ysapian Oupn Kyiiujarkua,

PiPa HyIFaMra z; KapuHIMKEW 2y -+ 2y, = 2 -+ 24, Oyaaauran gnané
XucoOnad yaanajan, OyHIa 2,, BA 2y MOC DABHIIAA p;p, Ba Pup, Uy/ram-
JapHuRr Kapigamkaapu. Byutait ynamr 12-20- ¢ pacmpa kypcaTusiras.
Byuna xap waunpafl o Oypuak yuyH MATHHTIOBUH Kyu Fpg = Fy-sino
BA KymAanaur - yarmataosun kyw fo = Fy-sina.cosa.  Hkkun-
yp TOMOHJAAH, MACHUTJIOBUM Kyu [, -~ /. COs@ Ba YHHHT KYHAajanr
MarmuTaoBun Kyun [ o= Fy-cosa-sine. Illynpai xumd, nxxana
Kk{uaaganr MarmaTioBun Kyu Oup-Gupura tenr na Clp-OHPHHH KOMIIeH-
cauna sunay, 12-21- paempa kypeatwaran 2 srpu yH3HK CHHYCOMJA
Oyaamn. Xap xaujail o Oypuwakia Xam opanuatanapuuur i gl
MyMKiHH Ofviran gapgu cudycouaa opaubatacuuunr 0,059 aan opTuk
Gy/Macaurn Kepak.

12-12. CUHXPOH ANOKA YUYYH ACHMHXPOH MALLUMHANAP

Ky3zaTyBuyn 3JeKTpONpHBOAAA CeJbCHHJAp 1e0 aTalyBun KHUHK
1at’)apmlm MHYKLHOH SJEKTP MalluHaiap Kyaaanunanu. By acauga
amaH)BLm I‘palIC(})O])\:ATOpﬂdp OVand, yIapHUHT pOTOpHAA Xankan Ba
I-I)Tl(a H - gydiramJid pu U\ naai. B} }I,_lali IEKTP MailsHanap \3 )3}1,1811

CHHXPOH/TAIIHI XOCCACHTa 31'a
Un OV/u0, yJaApHHHT HOMII aHa
Ly XNCCACHTa  aCOCJIAHTaH.

12-23- pacmpa sicai yeyJ-
gapujad Oupu  Oyitmua  Ky-
pHITaH HKKHTa CeJabCHH Kyp-
caTH/rad. Xap Oup CebCHH
Kyfirgaruua Tysuarad. XaMma
BakT (akaT HKKHTA UMKHK
KyToH Oynran cratopnap [/
Jla  ymymuil ysrapyBuaH TOK
TapMorura yaadrad oup ga-

. sayn yHFOTHLI wyJaramaapu 2
"12-23- pacs. Howysodiyank Gypuars Gjamaran-  KoliialiTnpuiran. PoTopaap
Jla CelbCHHIAPD CXeMacH. dpuKHaJjapsia 1oJay3 KHITHO

yaaurad yy Qasaji CHHXPOH-

Jlaul uyJaraMsapH xodgiamitupraras, Oy uyJFaMIADHHHT  yYJapH  KOH-
TaKT XaJKkajapH & ra yaasran. YUyTkasap OpKajJu ceabCHHJAp asioka
JuHasicH 4 Ounan oup-Oupura yaanrad. CesibCHHIAD Xamma BAKT Ky(T-
WKYPTH Guaan (JaTyuK—IpuéMHnK Tumina) nmaaim. 12-23- pacvpa Ne |
CeTbCHH CHTHA/ap Aatuurd, Ne 2 cesibCHH 3Ca CHPHAMIAD  [IPHEMHATH
Oyn0 xuamaT KuiacHH. CxemMa MHIMKATOD PeKHM N jia Wunaérray,
S’bHM §3apo MeXaHHK OoFJiaHMaraH MallHHa Ba alunapartiapHHHr HKKH
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&ku Gup Heva BaqMHUHT Oypuak CH/DKMIIIAPHHH Macodajad TypHO ysas
THIIJA HINJAETraH CenbCHHIApHH KYypcaTaju.

12-23- pacvpa KypcaTu/iran poTOpJApHIHT BA3UATHAA YIHFOTHIL uy/J-
FaMJIapu XOCHJI KMJAraH y3rapyBuad oxHMiap portopaap dasanapuia
Ey =E,» Eg=E; 3.00.K Jap XocH1 KuJaj, E, Ba E,, nap
afiiy BaKTAa Hoara Teur Oysagu. AJoKa JMHHACK
4 ja Tox Hosra TeHr Gywaam, uynxku A, Ba A, £
C, a C, azanapunnr OGepK KOHTYPHAA HKKHMTA ' A
TEHT Ba (hasa mUxaTuaaH Moc Oyarad 3. 10. K. Oup-0Ou- | \el—«
pura Kapava-kapui TabeHp Kuaaau. By xosdat MKKH
CHHXPOH MallMHAHM Hapajjen]  HIaTHul - yuyn
yaam moMentHra TYrpn keaaan (12-24-a pacm).

Arap Nel cesscHHHMHT poTopu Ounad GorJan- v
ran  MexaHnaMm Oypuiaca €xu y Oupop cadbabra 3
Kypa, macanan, 30° Oypuakka Oypuica, y XoJ/ia \l
Ne 1 cesbcHHHHHT poTopH (pasanapuia 3. 10. K. HHHT £, \'E‘g
fiyaaauu 12-25- pacvaa kypeatuaranjarniex 06y- a) 6)

aagu. E; Ba E, 3Jextp 1opuTysun kyusiap Oapua
(hazanapia XaMm HOMYBOHKJMK Oypuarn 0 Hunr 12-24- pacm. Howy-
CHHYCIra NpoNOpUHOHAJ paBHLIAa Varapaad, OyHu %Qﬂ;‘\‘:ff{[ﬁ;‘i_f‘}"i"lﬂfg
12-24-6 pacmpa E; nunr 0 Gypuakka CHIKMIIN Gi,'p;u'm 'l,)g_‘j’ra'f{‘imay
Oujian KypcaTHIl MyMKMH, POTOp WyJFaMJApHHHHT  ceabcnpiap 3.10.K.
OepK KOHTYpHAA Xap Oup (asaja 3. 10. K. Jap (apki  JapuudHr Auarpavya-
AE 6Vnann Ba CH.
AE
l=35

TeKk oxaau. PoTop hazacHHMHT aKTHB KApLINJINFH YHHHT Peak1MB Kap-
muaurnra Hucbatan xarta Ofaraun yuyn z <~ x Jed xucodJaml MyM-
ki Ba Tok AE pan 907 Oypuakka oprapga wKonaay DHPOK, CHHXPOH
Malpnajzard  cuHrapn, Oy ToK £y 9.10.K. OnJaH Moc TyWAaH Xamjaa
Nol ceanCHHHHHP VKMAA 3ca allyIaHTHPYBYM MOMEHT XOCu/ KHJau.
Toxnapuusr #ynamumn  12-25- pacmaa  kypeatnaran Ba Ne 2 ceJibCHH-
Hunar portopnd 307 ra GypuaHlLra HHTHJIALH. Bupm\ MPHEMHHK  CeJIbCHH-
HUHT Oypuani Oypuard XaMMa BagT
Tanad Kuaudranugas 0,25°- U,?a
Oypuakka KHuHK OYJain,
CeabcHHJIAD  KOHCTPYKUHAMA-
pHra KV'pa JartyHkJapra Ba TpH-
éMHMK.Iapra OViMHALM; yJdp, 10KO-
puaa  KipcaTHAranHeK, KOHTAKT-
JM  Ba KOHTAKTCH3 OyJHIUM  MYyM-
KHH; uUyJraM/IdapH  JKamJaurad Ba
TaKcHMJaHraH  KHJMHHIIN;  YHFO-
THII 4VJIFaAMH  poTOpAa €KH CTa-
Topaa OVumiy MymMKHH. CeJbCHH- e
Jap kyQTH arap yaap KOMaH1a 12-25- pacm. Homysodugank Oypuarn 6ya-

aHN 14 CesibCHHIap1ary TOK 75 Iry3a
Gepysull Ba HKPO KHIyBuM yKaap. oo 'raEcupu ERREHAr Yoo

U

295



HHHI HOMYBO(GHKJMK Gypuax/lapHRH IaTuHK-CeRbCHH POTOPHHHIF CRI-
WULINFa Nponopukonan G nran NPHEMHHK-CEILSHHHUAT YURKHID Kyuhaiiinm
KAaTTaJUrHTa €ipa §nuaii yuyn Hiljathica, TpaHcqopmarop perimuia
XaM RUAWE MyMKuH, CenbCHiaplMpr Yyl KyBpataapu 20 em Aan
opTHK 3Mac, YactotacH 50 sa 400, 500 ey.

: ©12-13, BNEKTP BAMM

IOxoruna 6aéH KEMIHCAH MAHHANAPHIHC CHHXPOH 4JOKEJa RIUA4L
NPAHLHIE 3A€KTP BadH Aef aTalyBul KypuiManapia HULIGTHAARH
(12-26- pacy). Maskyp xonua €, Ba C, Jnap 3HEPrHSAHH CXEMAHHHT
GHp KHCMUSAN BKKHHYH KHCMHTA y3aTiliura mMyJuKadiianrad HODMa.,"I ficas-
rafl aCHUXPOH MaLUHHATAPLHD.

\

o a1 2.0

12-26- pacat. 29cKTpHK Bad Creaacl. 12-27- pacM. DICKTPHK
BAN YUYH MOMCITHKUT
CHPDAHIIITA BOEAN KT

: IHarpaMMACH. -

Bup-Gupn Gunas  Mexawnk Gorianmaran sa Vanapunsur O, sa [,
ajloxuAa NBHraTensapd Ounan  afinanwthpiagurag ukke [ sa 2 saa
CHHXPOH HILIAllK Kepak. By pannap opachuard J\aaccntpa BaLIApHH Me-
xanuK Coraallsd lgmmu.nammpanu ékn GatamoM Hya Cepumaiian Aef-
nuK. Macasad, Koro3 TaflépioBun MaluHpadgap, NOPTaNL KpaKnaap, orap
TOKAPAHK CTAHOKMAPHAA HOPTH3YBYH BHHTJAPHH ANMAIITHPRIL, Kapycesb
CTAHOKAApH Ba XOkasonapla WyHpail oy¥gapn. [ Ba 2 sajjgap opacuia
HOMYBOPHILHK Oy-pqaru xocua OVaranpa C; a C, éplaMun MawlHna-
sap ﬂl pa /M, acochil ABHraieNaapEH CHHXPON HINMALIHHH TADLMIIIJIOB-
gy syniMya afNanTHPYBUH MOMEHTAED XOCHA KHJAJH. AilJ]dHl‘lI[}}’Blll-‘I
MOMEHTHHHr cHpnarulra M = f(s) Coranxauru 12-27- pacmpa x¥pca-
tiarad. Kuunx cupnannmaapia C, pa C, MEWHHANAPHHHE POTOPAAPH
MArHHT oxumH H¥HaaMmga afhasrankia Xocua Oyaram MOMEHTJAap
kuuux. C; Ba C, MAwmpanapHUHr aiifauuill TESAWrH KeHT yarapratja
KaTTa MOMEHMTIAPHI V34THLL Yuyd YyAap OKHWMra KapLiH HLu;la}mH,
Gynja cupnamill, 6xiodaphd, MOMEHT XaMm xarra OyJafu.
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VH yuumnuu 606
CAHOAT ZNREKTPOHUKACH

13-1. 2NEKTPOH ACBCBNAPHWHI KNACCHMMOUKALIMACKH
BA YNAPHMHI BA3MMDACH

DNeKTPOHHKaA 3/JEKTPOH, MOH Ba yasa YTrasruuim actGoGnap-
HUHC TYSWIKIIH, WULJAID NPHHIHOH Ba KYJAJAHULIMHA  Ypravau.

Tox Xoancacu (pakaT 3/1eKTPOHJAPHHHT XapakaTu OHJIAHTHHA OGOFJIMK
Oyaran acOoGnap sJeKTpol acfobnap neimaaau, Oy acOodaapha
3NeKTPORJAPHHHT a3 aToMJapH OWaan TYKHAWMACJHHTHHE  TabMHHAAI-
JIMraH 0KopH BakyyMm Masacyi Oyaaau. Macanan, ukk# Ba yu gkt~
POAJH  3JeKTpoH jamnanap, Gab3u (JOTO3JeMEHTIAp, SJeKTPOH Rnyp
TpyOKanap Ba XokasoJap aa Wy rpynna actodgapra KHpaaw.

JnekTpon acbobnap TYFpHJardusapiaa, KyuwafiTHpruusiapia, remepa-
TOpJapia, 10KOPH 4acToTalH KadyJsl KHAYBUM KypH/avalapia, yHHHr-
JleK A4BTOMATHKA, TeJleMeXaHHKka, yuuaml pa xucoGJdll TeXHHKACH]a
UIILIATHIAaaH, '

Tox XoaucacH sJIeKTPOHJapHunr pa yund CopaéTra 3JeKTpouJap-
HUHT rasiy €kH cuMoO OyriapuHu HOHJAln  Tygalau XOCHA KHAraH
MOHJIAPHHMHT XapakaTH Oufan Oorsmk OYaran acGoOsap moH acbobnap
aefinnaan. Hon acGoGuapra rasoTponJap, THPATPOHJAp, CHMOOJIH BEHTH/I-
Jap pa Ly CHHrapujap Kupais.

MoH wmaccacu aneKTpoH MaccacuiaaH jkyna Karta Oyarann Tydaiiiu
#oH acOodaap aJekTpon acColaapian  HHepPUHACHHHHD KYMAurk OuJaH
¢apk  xunaan. Uy cababam won acOcdaap uactotacH OUP Heua KHJIO-,
repujad omMaijurad 4acToTaqn KypuaManapilaH, {pra Ba KarTa KyE-
BaATJIH T)‘szmamunapga, MENAHH3MIAPHH  aBTOMATHK (JOII]]\'.H[H-HH cxe-
ManapH Ba ﬁO[IlI{_E}.ﬂap,-'[ﬂ HILJaTHIa 4. e

Tok snexTposap Ba TelUIMKJAPHHHHT XapakaTH Tyvdaitln XocI
KIJIMHAAMran Ba uana  YTRasruugapuuir 6ansy XycycHsitiapuaan doii-
Jananuaaiyuran  acbobaap uaga VTKasruuau acGobiap aeiuiaii.

Uana yrrasruuian ac6o0aapiinir 3/1eKTPoH Ba woH acGobaapiaan KaTtop
afsanmkaapn Tydaiin xeftnurn  BakTaapaa vaga  VTKasruuau - actod-
Japiaan totopa kenrpox qoiinananuavokia. By adoannaukaapaan  aco-
cuiliapn: sHeprufiHHur  Kaym uepop OVanuiy, Youamiapu, OFHpJNrd Ba
TAHHAPXHHHHD KHUHKJHTH  MEXAHHK  MYCTaXKaMJHPHHHHD IOI\'_DPH'.‘!III'H.
V30K MYJAaT MUVIATHINIE Bd  HIWIATHUINMHT  KyJaidauragnp.  Paino-
TeXHHKa, 3HepreTHKa, aBTOMATHKA, TeqaeMeXannka Ba XHcoOJall TexHH-
KacHHHET KATOP coxaqapuia uatda yTKasrnuiu acGol0aap 2JekTpoH Ba
non acGoGmapun  nysapasHaT OHAAH CHKHO YHKapMOKAA.

13-2. KAM KYBBATNIM 2NEKTPOH TYFPUNTATHUUTIAP. DUILTPIIAP

VIKKH  97eKTpoasH  3JeKTPOH  JiaMna — J1H 0 1 — HKKHTA  MeTa/ll
snexTponn A anona Ba K katoau Oyaran MeTals, KepaMmHKa €KH
wnwia Oadvionjan uoopar (13-1- pacm).
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Bannowaa ToK YTKasMafiiMral fapakalarin BaKVYM XOCHJ KH/HHe
ray, Jlavnauunr sSneKTp YTKA3yBUaHJMPHHA TabMmunjalliuran  a/ekr-
poHJsiap KaTojJaH yHH IoKopu TeMmnepatyparaua (700 — 2400°C) Kus-
Jupranja axpaano unkagu, Kartoz OaTapest Hakanujan €K HAKaJ
TpaHchopMaToOpHAaH TOK OepH/rasja Kusuiiju.

MeTaniuuur cupr KarJiamujia OY/IraH spKUH 3JeKTPOHJIAp KATOHHH
Taliad KeTHIIH YuyH ya3japura MeTa/NTHHHP MycOaT HOHJApH TOMOHH-
JaH TAbCHP KMJAYBYH KYUHH EHTHII-
JapH, S'bHHM  3JIEKTPOHJIAD 4 H I H 11
wmu ped araaran Oupop W, uiinm
Gaxkapuilaapy kepak. Dy nwm g,
9JIEKTPON 3apAaHHE  YHKHIL OTeHUU-
anH (¢ ra KynafiTMacura TeHT, sIbH®

W =e,q.

AHOG(A)

Kamod(K) @ KaTTaauk Xap GHp MeTal’ yqym
goumuil, fema, Wy uHguul Himuy Xam
Xap GHp MeTawt yuyu AOHMHIHD.

By wir spexrtponsosnTaapua  Va-
yanajH (s6) Ba onaraa | —6 se Oy-
JajH.

Hopman TemnepaTypana Kartoj

13-1- pacw. kkit saektpon ooy OPKHH  SJICKTDOHJIADHHHHT  KHHETHK

TPON JAMUAHHHD Tysmwamwm a  SHEPLHUACH KATOAHH  Talliab  HHKHIL

waptan Gearei. yuyH etapak OVamaiign. Karog tem-

nepaTypacH OPTrannia  3IpKHH 3JeKT-

POHJIADHHHT XapaxkaT Te3JHIH opraan, yaapian Oup wucmi W, ungu

HiHg  Oaxkapuill yuyH eTapau Oyaran mo®/2 KHHeTHK 3Heprusi oJa-

‘M Ba yJiap KaTojHH Talliab uHkaju. Kusuran MeTasl1lan SJcKTPoHap-

HHHT YHKHII [POLECCH TEePMO3JNEKTPOH 3MHCCHS Jel IOPUTH-
Jajn.

Kymunua Boasdpam katopnapran oiijananuiani, VyaapHHUHT ML
TemMlepaTypaciil NacaliTHPUII Ba 3MHCCHANM OPTHPHII Y4yH BOJbGpam
KaToj, YMKHII NOTeHIHaNH BONL(OPAMHMKUAAH KHUMK OVaran metad-
Nap — Kajbluil, CTPOHUMIi, Oapuiinuur 1omKa OKCHA napAacH Ouian
KOMJianaii.

Jlamna xaToAMHH TOK MaHGaWHHHT MAHQHI TYTKUUM, AHOAWHH 3Ca
Mmycdar TyTkHuM OuJad ysnad, sBHU JaMmpara aHOA KyuYJdaHHUM
ped aranrad @, KywiaHuui Oepu6, Jlamna 31eKTPOLJIApH Opachja 31.exTp
MailloHH XOCH/I KWJIMLI MyMKHH, Oy MafiloH TabCHpHAA 3JeKTPOHJap
KATo/laH aHo/ira Kapad Cu/KHIIAH Ba {a aHOJZ TOKH X0CHT KHJIAIH.
By ToxHHHr [{iyHajuim, VTKasrMulapAard CHHrapH, 3SJeKTpPoHJIapHHHD
XxapaxaT Hynaauimura rteckapH GyJajiu.

Karon sikuHpfa Koiyialirad  3/1eKTPOHJApra anoj KyuJauiiiy Xo-
CHJl KHJraH Maiffioll KywJapuiad Tallkapd, aHoj sigiiia  Typra
' BJEKTPOHJAP XOCHJ KHJram Teckapn HYHa HLIZarn Kyu/jap XaMm TabCcHp
Kuaagu. Hatwkaga kartoj SIKHHHIZ SJEKTPOHJAAD TOPMO3/AHAAW Ba
TYNAaHHG 9/1EKTPOH/IADHHHI KATOZJAH YuHO MMKHILN Ba aHogra kapad
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XapakaTJaHMIINra KapMANK KHIYBUH XAXMM KaTTaru#a wasduii sa-
PAL XOCHI KHJajH.

AHOJ KyuslaHull #, HUHD OPTHIUH AHOJ TOKH ia HHHI (PAaKaT Mab-
Jaym OHp KaTTaiMKKaua —TyHHH MU TOKHrauda OpTUUIHra oJud
keaamn (13-2-pacy). Bynpa karopuuur afivm wly Temmepartypacuja
IMUTTH]VIAHIAH 3JeKTPCHJAPHUHT XamMmacu anojira eTuO Kedajau, OMHO-
Gapull, BAKT OUPJMIY HUHIA KaTOAAAH UMKKaH
5/1€KTPOHJIAD COHM AHOAra KeJlyBYM 3JIeK TPOH-
Jlap CoHura TeHr Oynaju.

JlaMna xatoamHp TOK MaHOauHuHr MycOaT v
TYTKHYNTE, aHOAMHN Manduil TyTKuuura yJ/ao, §oa
BJEKTPOANIAD OpacHia KAaTOAJAAH YYynb UHK- —
KaH 2JeKTPOHJAD sHa Katoara KaiTuO Kena-

AWraH, SLHH JlaMna OpKaJd  TOK yTHilira 3
fiya kiilvaiianrag snekTp Maiigon Xocua KuJia- 3
M3, Bunobapu, namna gakar oup #¥nanuuia 3 F Uy

TOK VTKAa3aau, AbHU OollKaua afTraHna, JaM-
na Oup TOMOHJAMA YTKASHUL -KOOWIHS- 13,9 poow Muommmnr Botste
THra sra Oynaau. Aua 1yHJall Xoccara 3ra  aunep XxapakTepHCTHRACH.
Oyaran  acOoOaap 97eKTp BeHTHJJdap

Jefuam.

VIKKH 37eKTpoAiu namnaniap KynuHua ysrapyBuan TOKHH TYFpH-
Jawiga wuwiatisaiy. CasoaT 4acToOTAacHAArH TOKHH TYFpHJAIIAA  HilLia-
THIEIHTaH JaMIIa KeHOTpPOoH Aefunaiu. 5

VarapyBuan TOKHH OMTTa APUM JAaBPJAH TYFPHIAUI CXeMACH
13-8- parmaa KipeaTuiran.

TpaucopmaTop HKKHAAMUH UYJFAMHHHHT OMTTAa TYTKHYM aHOAra,
U1y YyJraMHHHT HKKHHUM TYTKHUH SHEPrHA NPUEMHHTY OpKAJIH HaKas
TPAHC(HOPMATOPH HKKHJIAMYH YYJIFAMHHHHI YpTa HyKTacH 0 ra yJjanras.

Jlavna Oup Tomonnama YTkasranu yuyH AKO -+ — xaA samxupaa-
T [ TOK TpaHcdopMaTop HKKHJIAMMM KydJia-
HHILI 2ax JAMIAHHHT AHOJH KaToAra HucOaTan
MycOaT NoTeHIMaara sra Oy/a ONaguran sipuM
AaBp paBomuaa yramn. [lemax, npHEMHHUK 3aH-
JKHpHAA 1aBp JABOMHAA TOKHHHP OHTTA sIPHM
TVakunn Yragn (13-4-a pacwm).

LB et b -

.
= £
o i
Xy = 2
3 Ty
LI
| 35
29
a T3
Mg
g,
: i
6
13-3- pacy. Yarapyeuan TOKHH SJieK- 13-4- pacm. Burra sippm
#pon snamma @piaMmja TyFpHJall. naspad TVEpHAAUL.
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Tox nynbcauHsACHHH KaMalTHPHII YUYH NPHEMHHKKA Napanjien KH-
Jué C xoufeHcatop yJaaHamu. By Xonga AaBpuur Oupuiiuit  4opard
JABOMH/IA, TPaHC(HOPMATOP MKKHJIAMUM KYWIAHHIIH HOJJAH MakCHAyMra-
Ya opTranja xoujencatop sapsiananain. [Maspuunr xoaran japomuia
KOH/lencatop NpHEMHHK opKasu paspsaadanaau. Ulynpai suaud, 7, TOK
npuémiukgan OyTyn Jasp gasomuia yragn (13-4-06 paca),

i Logremp
- il r_ - ‘-‘“I e
T ¢ 5
J &.Ig"
I s
I f ‘, g;é.{
2 XZ I oy §
a

0 >

13-5- pacm. KenoTpownap épaaMitia DHKHTS SpuM jappian
TVFPHALL CXeMacH.

Toxkuuur nynscaunsicnuy KaMafiTHPHLI yuyH peakTHB FAATaK (JpOCCe.nh)
XaM HUATHIAAR, Y SHeprua npuéMmunrura keima-xet yaawagu. Fasrag
MarHuT MaifjoHuAa TOK oprranuga sueprust furusaanu. Tox kamafirad-
Aa V3RHAYKIMS 2. 10. K. WYy HYHAJWIIArs TOKHK TyTHO Typaau.

OHP KMUHK MYJbCAIHSJIM TOK OJIMII  3apypaTH TYFHJraH1a FajTak
Ba KOHJEHCATOp €KH Fa/JTak Ba HKKH KOHJeHCATOpJaH HOOPAT TeKHC-

JioBu (puiktp nurtatuaaan (13-5- pacw). CHkkn Kenorponat (éxn yHu
Ao Oip Keworpon Onmaan  ad-

MALITHPHID  XaM  MYMKHH) HKKHTA

APUM A aBPJaH  TYFPHAALl CXeMacuaa

(13-5- pacm) auwoanap Tpaucdopmatop

HKKUJIAMYH UyJdraMHHHHT  TYTRIUIapHra

/ yJanrau, 4yJraMHUHD YpTa HYKTacH 3ai-

JKUPHUHE MHHYCH OY/HO Xu3maT KHIa1H.

Kenorponnap  waroauun  Toxk  Onjan

13-6- pacyt. duaLTpCH3 HKKITA TALMUHJOBYN HAKAJ UyJraMuHvHr  {pTa

SIPHM Janpan TYEpuaalnia Tox srpy HYKTACH SAIKHPHHHT MIOCHARP. ax KY4-

HHZHKApH. JIAHHLIIHHET OHTTa fApUM JaBPH 1ABOMH-

na tox a, Ay, Ky 0y, guasmp, snep-

eus npuémuuey, O, a opkanu, sbHU CUp KEHOTPOH opranw VTaau.

Mkknnun  sipuM Jasp Jasomuia 1ok x, Ay, K, O, pusemp sHepeus

npuémnueu, 0, X OpPKaJAH, ABHH HKKHHYKE KEHOTPOH OpPKaIM yTaiM.

IMpuémung  ToKW iy HUHE GuieTpaad (ofilananuavarad  Ba  HKKHUTa

SIpUM JaBp yuyH TYrpujanraniaru srpu uusuru 13-6- pacmpa xkiypcatna-

ran. Quabtpran dQofijananniranja NpHEMHHKIA KYAA  KHYHK [YJIb-
CALMSVIH  TOK XOCHI KHJMLIH MYyMKHH.

Yu cazanu ryrpuiarnyaa (13-7- pacn) xap Oup  KeHOTPOH oprafiu

TOK AaBpHUHr (pakaT 1/3 xucmmu gapommgaruna  yrapn (13-8-pacwm),

173 Upn
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yyHKM KEHOTPOHHHHI y3apo yJaHraH KaTo,l/iapu Oup XWJ MOTeHIHAN 3
gra OyJajH, TOK 3ca KalicH KeHOTPOHHHHT aHOJ NOTCHUMAN KaTTapo:,
Gyvica, wyHaad yraau (13-8- pacm). Yy asanau TYFpusarnuuunr TEp:-
HKKHTA Spywv
JaBpad TYFpaJalilaryian anva Kuyuk OfJafu — Oy yu dasanu TyFpis-

Jiaura TOKHHHHT  NyJLCAUHACH }SFEP)BHJH TOKHH

JIACHYHUHT IHT KATTa ad3alnuruanp.

LC
5l

13-7- paev. ¥u  gazaan THPRIATHY CXEMACH,

DuapTpeua  Xap Kawaail MKKUTa SpHEM AaBpaR  TVEpuaariy

+
Juepeus
vememanyvucy

Yoy

(}’H,ld I(yllJTEil‘:IiLLilIIIHl TYLIHIIMHIE XHC odra oJnal dll,.[c"'.) T} rpmauraﬂ Kyu-
JIaHuIlH }31 apy BUaH Kyu/danuiiiuhir SpiM A4Bpadrd }I)Td‘-ld i\HHMaTPl! i

TeHr OVJajin. AHOJ Kyd/Januiiu-

HUHr amuautypac Uy = 1/2 Uyax Y
Oyaranga  (13-5- pacm), ypraua /
. £,
Kuiimar. -
! 2 ! r
Us‘.-pm-:b,rwu,\i.z = U= 0,63? U M. _j'_r
e A\ 7

Ug g

t=1g ?ra-.tc.

Tirpunanuran  KyuJaHHLiHGHT
XawuKkuil  KHiiMatH  CHHYCOHAaJ
KyuJaHHLHUKH cHHrapn Oyaaju:

U =—-’_—’~'— 0,707 Uy,
V2

e _ , 13-8- pacn. Sawmnp (13-7- pacwy narn
[yupaii KunG, MKKHTA SAPUM 50 oo Gyunamnuimr  srpi Sisig-

0aBpau TYEpHIarud yuyH Aaph.
L'::mjm _ L {\m. 0,637 H:" _ _] _ O,g;
U U T 0,707y T,11

y4 (hasasim TYFpHJIArHY yuyH
U'!um-t 1 ]
= 1,17,
) [Jllm:m
Oynaa Ugpasa — Tpancopmatop asa KyuJaHHIIHHMHT
T (13-7- pacwm).

XaKuKui K

PP(J

301



13-3, YPTAYA KYBBAT/IM MOH BEHTUANAP
a) lasoTpon

lazotpon won acGolaup. YHUHr wuwa 6K MeTast Oaliouupga
BaKyyM Xocua1 KuJaunrasgan cyur y 0,1 — 005 smn cun. yem. Gocumu-
na cumod Oyrsiapu éxu mHepT ras OujaH TYJAHPHAaAN. [asoTPOHHMHT
HKKHTA 3JexTpoan Oop (13-9-pacm). Auojx Hukean €xu rpadurian
KUIHHAAK, KaTol 3ca OKCH/L KolJamin Bodbdpamaan xuiuHaau. Karra
KYBBAT/H Ta30Tponyiapial KaTol HCCHKJMK He-
poapuiuy  KamailTHPYBUH  LHJARHAPHK — 3Kpan
HUNra  KOHJIAWTHPHAA .

Kareara mnaxkan — tpancdopmaTopuiaH  TOK
Gepuaamn. Hakan  gyunavuiin 56 JaH OpTHK
Ofsvacaurn  kepuk, UyHKH KaTTa KyuyJaHWIIna,
HOHH3AIMA NOTeHU Al Kuunk Oyaranja (eumod
yuyn 106 ra axun) xaton yunsapu opaciuia i
naitao Oyonmn nysknd. Dlyngai koomd, nakan
TOKH Kartra— Oup Heua anneplad OHp neua
Vunad ammepraua OVoulllg, WYHHHTIEK, KATOA-
HHHI COBHIL BakTH XaM Katta OVJuIIH  MyM-
KHH,

Anox Kyunawuiiy Hostav oprta Couniaranmuaa
razoTpoHya jaactsad dakar KHYKUHATHHA 3JeKT-
13-9- pacy. Tazotpoit Ba  POH TOKH XOCHJ OVJa/H, UyHUKH 3JeKTPOHJAp
YHAHD Wapran Gearicd.  gaton Ba aHoj opacujarn  sand aJektp maiijgo-
HHJA rasuy HOHMJALITHPULL YUyH eTapin Te3JauKKa
sra Oyuamaiigu. By nur pexcunira rasorpon BoJbT-
amnep xapaxtepuernkacuuuur OA coxacn TVFpH
kesiaan (13-10- pacwm). Arap anoj KyuJaHHIIHHH
Fa3HUHT MOHJAUIMUI NOTeHUMaujan Oupmynua
KaTTapor KuiimaTtra OpTTHPHJCA, KATOAHH Tapk
3Tral JCKTPOHJIAD 3JCKTP Maliiol TaLCHPH]A
rasuu Gxu cumo0d Oyenapuii yili OTHII Ba HOHJALL
yuyH etapan teamuk  onaan. Mywpait Kuauo,
13-10- pacm. Taszorpon- AcOO0/A TA3HHHT MOHJIALIHIL, T1a3Ma XOCHJ OF-
HHHT poabT-ammep Xa-  JIHINM npolleccu Gouranaan Ba ¢l paspaj  By-

FERTERHCTHRACH,, KyAra Kesajy, Oyura TrasoTpeH XapakTepHCTH-

KacHHMHT A HYKTacH MOC KeJiaju.

a3 ponaamrrapga xocua 6Viran mycOAT HOHJAD KaTOA SIKHHUA
xXocua Oyaran XKW MaHQui 3apaaHd  KOMIeHcalus KHJIajd, HaTH-
JKaja 3JeKTPOH 3IMHCCHST DHpMyHUa OpTajiH.

Harpyska yarapranfa aHoj 3aHXHPH KapLUHJIHCHHHHE KaMaAHLIH
€K TOK MaHOa KyWIdHWIIUHMHC OPTHIUM HATHXKACHAA TOKHHHI OpTH-
1M aHOJA Ba KATOJ Opachia KYU/JaHHUIHMHT TYWIMII KaTTaJurura
JeApay TabCcHp KHJaMain.

[[a30TPOHHHHI HIU PEHCHMHra YHWHI BOJILT-aMIep XapaKTepHCTHKa-
cunndr BB Kucmu moc kesaju. Kyunamuwn Ba Tokuuur (B HyxTazaH)

302

Il

Il



Kefiunrn optuinura AYa KyfiMacauk Kepak, uyHky OyHIa rasoTpoH HI-
Jall YHKHIIH MYMKHH.

\['a3oTponHMHr BaKyyM AHOANAH apsa/lyiMrH yHIA Kyuw]aduin TyIIi-
WIEHAHT  KAMJMCHAMD, Wy Tygailan rasoTpondau  TYFpuaarnujiapHuur
tofifam uir koshuLUHEHTIapH aHua OKOpUpoK Oyaanu.

IOkopuza Kaill KHJHHrAHWAEK, Ta30TPOH KATOAHH HIIUH TeMnepa-
Typarada Ku3JupnO OJIMLI yuyd Kyn BakT Tanad KuJain, KaTtoLrari
IMUCCHAHMHT ncpody Oyamimura #iya kjfimacank yuyn katoiauu Yiua
TeMIiepaTyparaua aHoj KyuJaHuIl{ yJaryHuya KusIupud oJull Kepak.

[a30TponaH  TYrpUJArHUJAPHUET CXeMaJaph XaM BakyyMau JHOA-
JIapHHHT cxemacura yxwamr OyJagn, axar yaapaa (UJALTPHHEP KHPHLI
TyTKHuJapHJa Konjencatop Oyuwvacanru (13-5- pacmaarn C) xepak,
4KC X0Ja KOHJeHCATOPHHHI 34apsj TOKH KaToJ IMHCCHACHHHHT HCpod-
JIQHHINHra, ABHH Ta30TPOHHMHT MILAAH UHKHIIHTA OJMO KeJHUIM MyM-
KHH,

6) Tuparpon

TupaTpoH razoTpoHAAd YUHHYH SJEKTPOAH — TYPHHUHT COPJHIH OH-
Jan dapk suaaau (13-11-pacM), THPaTPOHHMHI TYPH aHOA TOKHra iy
ound éxu énud TypyBuUH IIUHK posHHM Yiinaian., TupaTpOHHHHr KaToAM
MeTata skpan  Ouaan  ypadaran O30, '
VHHHT  TallkH TCIIHCH  JHCK  [HAKJAH1ard
TEWHKIN TYp Onian énuirad. JKpaH anoj
Ba KaTOJ opacujia TYpAdH TallKapn 3JeKTp
MaifioHn Xocua Oyaummra iva giiimaian.

Arap t¥pra katoara #ucOataH manduit
norenunan Gepuaca, TYp Ba Karoi opacu-
Aard 3JeKTp MailjioH THPaTPOHHUHT acocuil
MallJIoHura Kapama-iapiuy fiyuanaran o3.1a1u
Ba 3JIEKTPOHJAPHUHT KATO/laH anojra Xa-
pakatH cexunnamann. lynnait  guauo,
aHoj KyuJanuiIMHuHr Xap OMp guiivariia
TYp Maudnil NoveHUMANNIMHT WyHAAl Kuii-
MaTaapH MaKkyn OVaaiuku, Oy Kuaimar-
Jiapja 3JeKTponJap ras €éku cumod OviJia-
PHHH HOHM3aLMA KHJIMII yuyH etapan OVJ-
Marad Te3JMKAa Xapakataanaan. TVpHuHr
Manduil noTeHIHAIMHE OHpop KPHTHK KHil-
Matraua gamaitupamus, Oypia 3JCKTPOH-
JIAPHHHT  TE3JIMKJAApH  Ta3HW  HOHJEWITH-
pull yuyn eTtapau OVJagm Ba jemax, €i
énaqn Xampa naasva Xocha oyaann. Ei
€HHO TypraHuia TVYp MycOaT WOHJAp Kat-
Jamu OuJan Konaasran 6Vaaau, 6y xaTaam c
wonaap TYpHuHr Mandui 2apsauHu HeliT-  13-11- pacm. Twpartpon Ba
pansaiiid Ba TYP 4HOJ TOKHrA TABCHP KYp-  YHHHP IapTan Gearich.

Mai] \ 5 4040 VH- A —anon; K — katoms T —1ip:
carmad  gyagu. Iy cababan éftHn ciu e vy
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AMDHOT YUYH Aad0J KYYJIaHHUIIMHH HOJra sIKHH  KuilMatraya Kamaii-
TUPHILL 5apyP.

Typ Ba xaron opacujga Oupop y3rapmac . Ky4JaHull 6yaranaa
6i1 adox KyWIaHuIIl N4, HUHT Oupop KuilmMatupa ¢nagu, Ounobapu,
1ypAard KywlaHHMIHE Y3rapTupili OWJaH THPAaTpPOH EHHIIH MYyMKHH
Oyarast aHoR Kyuw/lauumii KUAMATH %, HU POCTJAaill MyMKHH.

U, wnnr typaarn kywianpw U _ra Gornanuion-
HHHE 9TPH YH3HFW THPE2TPOHHHHT WIUTCa Ty Ul W
xapakTtepucTnkacu aefmaain (13- 12- pa-
em). Typna anuig Oup Kyunanuiy maskys OVaud
AHO/ KYUJanHiIn opTraHia tupatpod U, yyelan
U, wawe. Herapajg éTyBUW KyuJaHHILA3a EHULIH
MyMhtiH, HYHKH CHHLI Ky4JJdHHLUIH KoJ0ajaru
GocHMra, MyXUTHHHT TeMiepaTypacura, TYp 3aH-
JKHPHHHHD  KADIINJIMIKMIA, HAaKa/Jd TOKHra Ba XO-
kasosapra Oorym. [llynnur yuyn uwra TyHm-
puml - xapakrtepucthracn Ypuura U, yme.  Ba
Uy, maxc- 3TPH HHAKKAD OMJAH Yerapaianran uuira
_ v rywmputl coxacu Oepuaamn (13-12- pacm).
L5 12- pacu.  Tupatpou- THpanOH TYrpHIArHY 3aHKHPH LA HILIArany1a
GHHT KT TyWHW Xap- Y Xap OUp AaBp gaBomuzpa 1 mapra mychaT aHoj
akTeDiCTUkach pa WM gywpapuining énaan Ba | mapra nosra skun 63.1-
TYWRI COXACH. . ) T
ram amoj Kyuiauumiiga cymaan. Tipra w. anog
Kyusdanuin Ounan Gupaad wacrortanau e ysra-

vy Vah

=

)

[3-13 pacw, Tuparponia aHod Ba TVP KywIanms opa-
cHia  cragun Oypuart Typanua Ovarania THPaTpoH
KRYUTaNHUL] Ba TOKH 3UpH SH3HKEIAPH.

pyBUaH Kyunauuw Oepamus, OHPOK Y aHO1 KyuJanuiiuiad (asa Kuxa-
11aa8 @, Oypuakka cu/ukaran Oyacun (13-13-a pacn). Mandumii T9p
w YMNAHUIIN KaMmaiiud, aHod KyuJauui kynafirapaa, sbii HKKajga Kyd-
JIAHMIN  HUIrA TYUIRPHIL XapaKTepHCTHKAlary @ Hykrara moc Oyarannaa
iuparpod éuaju (13-12- pacmnaru a Hykra).

Typ Kyunanumm pasacuuu  {3rapTHpHO, THPATPOHHMHT EHMLI MO-
NEeHTHHH XaM ysraprupuinr Mymsud  (13-12- pacmparu 6 sykra). Llyn-
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mait Kuaub, NaBp JaBOMHAA aHOJ TOKMHHHI YTHLI MyANAaTHHH DOCTJIALL
AbHH TOK B4 KyuJaHHWHMHT YpTaua KWAMATHHH DOCTIALL MyMKHH
(13-13-6 pacwm).

Tupatponnap uacroracu 1 — 10 xkey pan oprux Gysmaran ysrapys-
ua# TOK 3aHMKHPJAPHAA WILIATHAALM, UyHKH KaTTa uactotajga Typ od-
Auparn sapsunu c{pul yJrypuiMaiiii Ba THPATPOHHH OOWIKADHIT MyM-
KHH OVaAMail Kosau.

TIIpBTpOH ap T} })lI'IaT‘II‘IJ’]ap’LB }31"8{)1\13(: TOKHH }BFEIP}’BLI&II TOKKA
alllauTHpruyaapia, ABTOMATHKA, TeJeMeXaHuKka Ba 3JeKTp MNaiiBanj
yCTAHOBKAMAPNAa  HULIATHIAIH.

13-4, YANA YTKA3TMUNAPHMHI SMEKTP YTHA3YBYAHIIUIM

a) Xycycud saexmp ffmrasysuanik

Yana {reasriuaap — YTkasruunap Ba uo{TKasrnunap opagurujard
X0MIaTHA 3TajJCBYH  MaTepHasIapaup. b’maanm.‘iapmnr COJIHIITHPMA
kapmuaukaapn 107%= 1073 om. ex yerapacnpa; yaja YTRasruyapaHHr
cosHmITHPMA kapiunaurd sca 107 = 107" oa. cm uerapacuianup.

Yana VTkasruuaap yuyn VTKasyBUAHIHKHUHT

TeMIepaTypara, 3/eKTp Ba MarHuT MaillioHH Kyy- ¥
JEHTAHINTHTA,  CPHTHATANINKKE, KHCHJAMIIrA Ba _
X0Ka30J4apra DOrHKANCH  XapakTepaninp. ® &

DJEKTpOTEXIMKANa  TepMaHuil, KpeMiuii, ce- A

JeH. MHC OKCH/IM Ba Hly CHHrdpw/ap keHr Kya- ‘o' @
JIAHNIAAH, ;&
Mk kiuwmn atompnnr Oup opGurta Gyiinad a) '
AaHYBUK  yMYMHH SJIEKTPOHJAD KY(PTH XOCHI  13.14- pacw. Atowiap-
6y nmiun Gunay Corauy, OVaran (13-14-a pacM)  unnr KoBadenT Gorai-
Xumuasiil  OORIAHHUIIH  3KY(PT  30eKTPOHIN $Ku L,
KoBajeHT Oormaun aeiwnazu. bynaail Gor-
Janull WapTan pasHiiga atoMaapiu TyT{}l_L[TprB‘I]-I HEKKH YH3HK Ounad
Geantavaan (13-14- 6 pacwm).

MeHnJleICeBHIHT 9neMenTIap JaBpHi cHCTeMacHAa TepManuil TypTii-
yu rpynna sjeventsapra mamcys. BrHoOapuH, yHHHT Tallkh OpOHTAaCH-
Ja TYpTTa BajenT s3JeKTpOHH Oop. [epmannit xkpucrajuga Xap Oup
aton TYpTTa KYIUHM atoM Ouaan »Ky(pT aviekTponan OOrIaHHLLiap Xo-
ena uaaan (13-15- pacwm).

AGcoaoT Hoab TemnepaTypara AKHH TemnepaTypaja repvasuii - KpH-
cTana apatatvagiap OyviNaranuia aToMJIapHuHr Gapya BalleHT 37eKT-
porsapi ¥3apo Jormanram, PKHH 3JCKTPoHJap YK, AeMak, KpuCTa/il
yrKasysdan swac. Temuepatypa oprrainia 3/eKTPONApHUHT SHEPruscH
opTajaH, HATHAA4 KosajeHT GorjiaHull KHCMan Oys3uaaju Ba  3pKiH
JeKTPoiiap nafizo Oysa Gowafijgn, Fepvatnii XoHa TeMIepaTypacH-
Jaéx ApuM YTkasruu O3vm0 KoJajH.

Taluky 3JeKTp MaHAOHH TabLCHPHIA 3PKHH  3EKTPOHJIAp XApaKaT-
JauHG, 3MEKTPOH yTKasyBUAHJHKHH BYKyAra Keatupaau (-
Y TKA3YBUAHJHK).
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OpKHH 37IeKTPOHJIAD XOCHJ GyJMINAAA KOBaJeHT GCorJaHuumIapaa
6311 KOl «3JeKTPOH ~TeIHK» XOCHI GVyJand.

Tewuk “MaBkys Gyiranaa GOFMaHUIN JeKTPOHJAPHAAH OHPH TeLIHK-
HHHT YPHMHH 3rajjauly MyMKHH Ba Oy epla HOpMas OOrjianMml THKJA-
Haju, 6upox OOMIKA »xoiina HopMasn Oorvanuin Oysuiamm, Oy sHTH
Tellnk YPHHHH OollKka OHpOp 3JEKTPOH Sra/ylaliyd MyMKHH Ba X0Kaso.
TanmikH 37ekTp MaiijoHH TabCHpH-
la TelUMKJIap MaHaoH HyHaJHIlH-
Na CHIKHHJIH, o

TellUKJAapHUHT CHJ/DKHIIN KarT-
TaMMK  JKHXaTHI4aH 3JeKTpoHaap
3apsura TeHr Gyaran mycOat sa-
psAAIap TOKHTa SKBHBAJEHT, Dy 11po-
Lecc TEIIHKJIH YTKa3yBuaH-
auK jaed atanagu  (p- yTKasyB-
YAHJIHK). )

[yngait kuamd, wana yTras-
THUJIAPHHHT {TKA3yBUaHJUTH 3JeKT-
POH Ba TEWNKJH  VTKa3yBUaHIHK-
Jiap HHFHHAUCHAAH HOOpar.

JKydt ssekTponsu  OorFJIanHILI-

13-15- pacy. Tepyanmii kprerananap-  91ap OySHJranaa Kpucraniia Gup

wapaciaa syt snexrTpon Gornanvw-  BaKTAA TEHr COHJlArH 3PKHH 3JIEKT=-

nap cxemac. pOHJIAp - Ba TelUHMKJap XocHa 6y-

Janu. Arap, Oup TomoOHJaH, TeM-

nepaTypa C pTHIIM GuJaH 3JeKTPOH-TelMK KYPTH XocHT 6yica, HKKHHYH

TOMOH/IAH, Y/JIapHHHT KHCMaH Kaita OmpJawuiug pyii Gepagn. Xap KaH-

" ;ait TemmepaTypaja uasa YTKasTHUHMHT XaKM Oupiurija sydTaap coun

ypraua pommuii Kosaau. Apanaumrvanapian Tosza GyJras yaja VTkas-

CHYJIEAPHHHE 3JeKTp VTKA3yBUYAHJHrH vasa YTKasrnuJapHHHE X ycy CHH

DNeKTP VTKazyBUAHJMIH Jefinnagn. Yana YTKasrHyJgapHUHD

Xycyeuil  ¥TKasyBU4HJAMMH MeTaJlJapHHKHra Kaparawja xyjaa XaMm KH-
YHKHP.

6) Apaiquisant 3AeKMp GMKA3YEUAHALK

Yana §Tka3rHy TapkuOHra apsumaral MHKJAOpAA dpaJariva  KHpu-
THI OMJaH YHHMHT XOCCACHHM VarapTupuin MymkuH. UYana ytxasruy
KpHcTasura Gollka 3JIeMEeHTIAPHHHT aTOMJAPHHH KHDPHTHO, KpHCTa/LI-
Jla 5pKMH 3JIGKTPOHJIADHHHT  TelMKJapAaH Kyn Oyauilnra Exku axchH-
Ya, TElIHKJIAPHHRAT 2PKHH  3JEKTpoHJapiaH kKjyn Oyaumpra spuilinid
MYMEKHIL,

Macanan, Kpucta/il NaHzKkapaja repMaldil aTOMHHH OelliTa BaJleHT
9/1eKTPOHH OV/IraH MHLILAK aToMH OM/IAH a/AMaluTHPHICA, MHIUbSKHHHD
TVPTTa 37EKTPOHH KYILIHH TepManuil aromsapi Owiad Tysa GOFJIaHHLI-
Jap XOCHJ KWJIaAM, MHLILAK aToMH Ouaan 3and Oornanrad GelIMHUH
SJEKTPOH 3PKHH 3JeKTpoH OVymb xosanu. DulliHuyn BajJeHT 3JeKTpo-
HHHH HYKOTraH MHUIILAK atoMu MycOaT HOH OyviMO Konajnw. ApagalliMa
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Gepran 1y 37eKTpoHJAp XncoOura apafiamIMalid yasa YTKasrHYHHHT YT-
Ka3yBUaH/MIH OPTatiL i~

[epvannii aTovmu \pmmu yuTd BajJeHT 3JEKTPOHH Gyaran  HHAHI
aTOMH o/rasia MuAMil 9JeKTPOHJAPH repMaHHiHUAD yyTa aToMH OHian
KoBasent Corvanau, uuauiiaa TypTHHqu 3/CKTPOH  eTHUIMAC/INNH TY-
taitan rep\zammmmx TYPTHHUM aTOMH Ousian OOEJIaHMILI G aMarijin. Arap
eTHIIMAéTral TYPTHHYH 3/IeKTPOH FepMaHHIHHHT SHr fAKHH aTOMHJaH
oJupaauray OV.ca, xaMuma OOFJIaHMIJAPHUM THKJALI MyMKus. DBHPOK
6y xoaaa repuaniil aTOMHHH Tallial KeTran 3JeKTpoH YPHHAA TEIHK
xocua Gyaadn, Oy TOHK TepMaHUAHUHT KYLIHH aToMHIald 39.7eKTPOH
TOMOHHAAR THNpHIaiH. DPKHE GOFNaHHIVIAPHH KeTMa-KeT T NPl
Tnpoueccn TCIHKFAPHIHET vaia }"’TKa3TH'-I,£La CHJZKHIINTA TEHr KYUJIH,
U_[}H,ll']ﬁ KM, HEN apanatmacu repMannil KpHCTAJIHMHT TEUIMKJIH
YTKa3yBUAHJHITHH  TabNHHJAHAN.
DJeKTPOH YTKASYBYAHAMIH yCTYH OVuarain wana yrkasruujiap_n- Typ
.‘IHTHHlIa negative — MaHhuH CY3HaH) uaJja )T]{£l3[‘1111.ﬂap ,B,C(’), TEIIHK-
M YTrasyBuammiri yeryn G6y.uran yaja yTkasruugap p-Typ (Aarduua
ositive — MycOar cy3uaan) uana yrkasruunap jaed atanaau. ApaJaii-
MaJu uana VTKasruuaa YTKasyBYaHJMK TypuHH OuJIMpYBUHM 3apd]l Ta-
wysuiaap (n- Typ wana YTKasruusapaa 3JMeKTPOHJAp CKH P-TYP uana
yTKasrnwiapiaa TeUinKJap) acocui ped, Teckapu MulopaJd 3apsj Ta-
wysuiaap  éppamud 3apsj TamlyBuHiaap Aed IOpUTHJIANM.

Apanamiyanuur Kaugai npouentia Oy aumira Kapad apajarmMasiy
uagd {TKasTHUHUHE 3JIeKTP YTKAa3yBUaHJIHTH cod) yana §TKasTHUHHKIH-
nan VH XaTTo 103 MMHr Mapta opTug OyJjams. Macanad, Hopman uia-
poutnapia I eum® cod repmannitaa taxmunan 102 atom sa 10" jriasuu
3JEKTPOHU Ba Telllnk OVaanu, Xoabykn 0.001% wMugjiopuia MHIIBIK
apaJauica, Xyaan Wy Xaxuaa saHa xyiaumua 10'7 yTkazysuaH 30eKkTpoH-
nap Xocua Kuaagu, Oy 3ca 3zieKTpoH Vrxasysuauymkes 10 000 mapra
OPTTHPHIIHH TaBMUHJAIH.

13-5. YUANA YTKA3TUUNIM YPTA BA KAM KYBBATIM TYFPUNATUUNAP
a) Yara ymrazeuiauw eenmuas

Hana Sf"'rxaamqﬂn BEHTH/Ib OHPH 3/eKTPOH VTKasyBuYaH, HKKHHUHCH
TeWMKAH YTKA3yBYaH, MmacataH, p- TP repMauuii Ba f- Typ repManuif
Oyaran (13-16- pacM) MKKHM Yana YTKa3rHYHMHT KOHTAKT YJaHHULLIH,

n Yana YTKasruyja p uaja YTKasruura pucOaTaH 3J€KTPOHJAp KOH-
UEHTPALUSACH KaTTa Oyuuiun tydaiiiu 31eKTpoH-

JapHuET OMPHHUM uYaJa  JTKasrHyjan HKKMHUM

yasia yTKasruura Audebysusananuiny pyit Gepanu.

n vana }TKaSFHLIJ.am TewkIap  AHddysusacu —~— Egmuw
XaM wyHra VXwau 6yianu.

n-yalld  YTKasrHYHHHT  yerapa KaTlamuza
nmycbat 3apAA, p-yasa VTKa3THYHMHT  yerapa
Kataamund MaHguit sapsan Byxyara kenagu. Typ-
Ji Mmopalld sapsaganras  KatJamJaap  opackia )
AupbysusHUET  faBoM 3THUIMrA Kapuluauk kyp- 13°16- pacw. Hana yreas-
catyBui Egpy,, KyUJaHrawJuk/ad 97eKTp Mailjo- FHI BRRTRA:
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HH XocHJ Gysiafu, HaTHxKana 37MeKTp Kyuaapu Ouwnan anddysua kyd-
Japu TeHrJawranjia auddysus Tyxraiiaum. Acocuit sapan rtamysuniapy
Kamaiirad pa Kapisiaurs Karta OyJras fonka dverapa Kataam Gexu-
TYBUW KaTtJgaam ékH p-n ¥ Tull 1ed atanaju.

Tox manOanHpHr MycOaT TYTKWUMHM p uada VTKasTHYHUHT  MeTaut
snexTpoiy Onnan, Manguil TyTKUUMHE n Yada YTKASTHUYHUHE 3jeKTpPoaH
Ouiad yvab, p-n YTHIL Mailjlonnra TecKapn HyHajara Talliy 3JeKTp
MalllOHHHH BYKYAra KeiTHpamus, Oy MaiJoH TaLCHPHAA SJKTPOHJIAp
Ba Tewmk/ap Oup-Oupu Ounan yupamyBuu iiyHa-
Julijla Xapakatiana Ootlaaifinn  (13-17- pacm).
DaeKTponsiap Ba TelMKJAApHHHT  Oynjait  Xapa-
KaTuaa YTHIN KATJaMula acocui sapsj Tallyg-
uBRJIap COHH OPTaM, YTHID KaTJAMHHUHI KAJTHH/IH-
W kavasid, YHHHr kapumanrd tywann. lyuaait
]ﬁii."fli(l. 331})1(]![),‘1&1 T’_\I.'.I'[}II TOI_{ ned drajiajgurad
I;5., TOK Oapiapop Ojaaju, Oy TOK MHKAODH
_ KHYUKHHATHHA KyuJanriljga Xam auva xatra Oy-
13 17- prew.  Bewrtuiin ganu,

TYFpHt ’:i}l’_':g;"'”wﬂa Ky BeuTwira Tok manGamHu Teckapu iiHaqauma
= ysad (13-18- pacm), p-n §Tiw mvaittonn Guaan
Oup xua iynaaran, OunoOapus YRM KydafiTupa-
juranl TalikH - MaiifjoH XOCHA  KWaamuz. i
Mailon acocui 3apaj TallyBYIIapanHr OeKHTyB-
Ul KAaTJgaM OpKaJH {THINHHE SIHa  XaMm  KHiTHH-
gamrrupaad. bywjaan rawgapn, tatigy Maigod a-
udna ;\‘-’T](El'?:l"i-l‘i,]m SAEKTPOWIAPHNNT Ba  p-uana
VTHAITHY A TCT.I.II[I(.-’iEll)IiIIIII‘ L"[‘I\'HT}’BH[-I haTJIan-
Jdad Kapaxa-kapliip TOMOHTra  NapakdTJanTHPalH.
i Dy OexutyBuM KATHaMHUET KaJuHJMCH Ba Kap-
13-18 pacu. Bewmamt - wrwnn oprtupagn. By XoJaTiard TOK Tec-
TECKADU HYHATIIIIA KY- i i
LI, Kapu TOK [rec. geiimyiagy Ba XKyjAa KHUMK X4M/1a
Kynruua Xosnapaa xucofra onamaca xam Oyuiaju.

Mlynpail Kuomd, Typau YTRasysuaniikka sra OfJral HKKH uana
§TKA3rHUHUAT KOHTAKT yJAHHLIM aHiK HamoCH OFaysun Oup TOMOHJA-
Ma yTKasumra sra, AbHH BEHTHJIL OVJap IKat.

Toknapuuur afiin OHp KyuJaHHLIary HHCOaTY

!

b - T
ST e

— Eﬂfaw"“

TV puaam KosppuuHeHTH el aranaiu.

6) Muc | oxcudan eexinuan

Muc / oxkcuiin BeHTH/1s 2 MuC [ OKCHAW KaTJamp cypkadrad [
muc auckpan ubopat (13-19- pacum). XM KOHTaKT XOCHJ KHJIMLI yuyH
Oy warnamra § KVProMH JMCK 3u4  CnulITHPWAAAW, VHUHD  KeTHIaH
MCCHKJIMKHH unKapinO 1000pYBYH KaTTa /MAMeTPIH 1onka 4 JaTyHb
JUCK — PaauaTop AHCKH JKOHJIAIUTHDHJALH.
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Muc I okenn (CuO,) katmamu MHCHE KuCJIOpoj aTMocdepacija
TepMHK HULIam fiian Ouian xocwa kuauuaad. Muc [ oxkemj katnawm
2" HUHT TAaWIKH KATJIAMH OPTHKYE KHCIOPOA GYJIraHia XOCHJ KHAMIHO,
p- YTRasyBuanankka sra OViaan. OKCHA KaTJaMHMHC MUC Liaiidara Ta-
KaayBuu 2 KHCMH KHCJOPOJ eTHUIMAC/HIUMAA XOCHJ KHJIMHHO, M- YTKa-
8YBUAHIHKKA 9ra Ofnajn. MHC [ OKCHJAHMHI HKKH KaTJaMM oOpacu/a
P-fi YTHI ByKVIAG Keda .,

23y " e
I o
% /
N & 0
R § /
4 - § 08
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N iy &
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94 /!
1 g2— /
> § 3 2 10 o
M
2"’/ ) —t 0.1
pn Ymuw , Jma
13-19- pacy. Mug 13-20- pacm. Mue I oxenaan senria-
1 oxenaan  men- HIIT BOJLT-aMICD XAPaKTeplieTHKacH.
THANHIL TY3HAL-

UiH,

Beutuaga ifa kiitmur mymiug Ovaran Kywianum 8 — 10 ¢ jpan
ommvafian; uynkn 20—30 e Teckapu KyuJaHHIIld BeHTHJb TellMJaiu.
BenTuaun Karra Kywianuuiapia TYFpuJail yuyH OHp Heua BEHTHb
OonTra MOHTaK KHJIMHHO, TYFPHJIATHYIAD YCTYHUACH XOCH KHJIMHAIM.
CoputiuHi AxXiIuall Makcajanaa Temnepatypanu 55 C jpan  oumpuaii-
Iurad pajuatop waiidanapu VPHATHIAAH, aKC X0aja BeHTHIL BeHTH/I-
JUK  XYCVCHATIapHHM HYKOTHILM MYMKHH. BeHTH/JIHHHT BOJLT-aMnep
xapakrepuetuxkacu 13-20- pacvaa Oepuira.

6) Ceaenan Genniiiy

By pentiiin (13-21- pacm) Oup TOMOHH 4YaJa JTKasyBuaH celeH
KpHCTamM KatjaMu 2 Oujan KONJAHFaH aJIOMUHMI €K nyJjar JucK
] jan udopat. Ceden kpueTa M KATIAMH TelIURIM YTKasdyBuaH Oy.aud
OuTTa 30iekTpoa posun Vilnalinn. CeneHra cypTuaran Kadafii, xaavuii,
BHCMYT KOTHILMAcH Kat/aMu 4 MKKHHYH 97JeKTpoj OYaHO XH3MAT  KH-
JIafiu, yHra TpymKHHAJAHYBUM § JlaTyHb wwaiifa 3uuganrad.  UeKTpoH-
qap Gup-Onpujan J OCKHTYBUKM KaTJaM OpKa/JH ampaTHiarad.
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Cesieny BeHTHJIAA HYJl KYHWIaanran KyyJaHuII
20—406, Bentuab 60—80 6 TecKapn Kyu/auuaa
TelIHIaLH. .

13-22- pacmjia ceJleHJiH BeHTHIL ycTyHuacy, 13-
23- pacmja sca yHHMHT BOJIbT-aMIep XapaKkTepHCTH-
KacH KipcaTu/rad,

Uzonayus
Lo

e) lepuanudan sa Kpesmuuiiau senmuriap

f lepvanuilin Ba KPeMHMHJM AuHOAJapla p-n
2 ¢ Vruuniapia repmanuii  (KpeMmuui) KpHCTaJHHHHL p
= VTrasyBuail coxacu Oujan n YTKasyBuaH COXAcH
opaciaa Ofnaauran Xomucanapian doiiiananniang.
13-21- pacy, Cesenas DBy pedtuiiap HyKTaBul pa acc guaud dca-
seutHar rymcmw J1aaIn
cxXeMacH. i 4
nafemZ|s | l
200

100

-20 -10 7]
—— 218
2

- 4 _

13-22- pacm. Cenewin  BenTiIb &
YOTYHUACH. 13-23- poes. Ceaenan  BeRTHINHID
BOJLT-AMIED XaPAKTePUCTIKACH,

JIT tunuaard repManuilyin HYKTaBHI JMOJ AnaMeTpu 3 MM Ba
yayaurn 10wy Gyaran-iguma (éxu meTann-imma) OassioH Ba yHra
KaBliapJaHral HKKMTA uMKHII cumujad ubopar (13-24- pacum). Dy cum-
napaad OMPHHMHT  yuura n-yTkazyBuan J repMaHuil KpuCTasH, HK-
KHHUMCHHMHT YYHI'd WHFCHYKA VTKHp-
JaHraH uujui cuMu 2 maxkamJad-
rafg. BekuTyBup Katyiam (p-n yTHLI)
(pOpMOBKAa — SILHH TOK HMITYJIbC/IapH
VTKasuil —BakTHAAa Xocua OYyaamu.
Tox umnyabejapd Tabeupuaa HHLH
aToMJIapH repMaHHil KpHcTaJura Judg-
a) é) *  (ysus/aHud, KpuCTa/lIa  TEIUHK/X

VYTKasyBUaH sipHM chepuk coxa XOCHJI
13-24- pacyr. Tepmanuitan nykrasui g (13-24- a pacw). _,u'[y SpUM
BEHTH/B. cthepa uerapacuia p-n YTHIL By-

JKyara Kesa.

Dy BeHTHJIHHHT Makcumal TYFpuJaHran Toku 16 ma, iyn Kyiuna-
JuraH Makcumas Teckapu Kyudanumr 50 6. BeHTWIHHHI BOJbT-aMuep
XapakTepucThkacH 13-25- pacMja KypcaTHJraH.
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Secu mentnas  (13-26- pacm) cypeMa éxu MMUILAK - apafaiivalliz
1 repmanHii NJacTHHKACH (2JeKTPOH YTKasyBuaH) Ba 2 MHJHE NJACTHH-
Kacunas ubopart.

Bentuanu sicainr BaTHAA repManuil  CHPTHAA KOHiauIraH uHAnG
NJaCTHHKA WHAMAHHHT 9pHII TeMiepaTypacurada kusaupuaaiu. Dynaa
UHIMH aromJapu repmauuiira anddysusjaHaii Ba TEUIMKJIM yTKa3ys-
yad 2 coxaHu Xocu/l wuaazu. Yerapana )

p- Tungaarn YTum naitgo GYsagu. -

13-26-6 pacmpa JI-7  tununary  rep-

MaHUHAM  fcCH  BeHTWIapAaH OHPHHHHD
TY3HJIHIIH KypcaTuirat.

Yayuaurn 20 ms ra  skuH  Oyaraw 5
MeTals Koprycia 4 TOK OJrMY  MaxKau-

JIaHFaH, yHuHr yunia [ repmanuii xpHCTasH 808 -4
KOATAWTHPHAraH. 2 HHAMH 3JEKTPOL 4H- ;
K cuMJiapuial Oupn 7 Guian 6 u3ossTop —
opkaJu yrtran & VTKasruu €ppamujga ynau-
ram.

Mymkun  Gyaran  Makcumasa  Teckapu N
KyuJanuit 50 6, Tyrpunanrat Tox 300 sta.  13-25- paem. Tepmannitan nyx-
13-27- pacmaa  BeHTWJIHMHr  BOJLT-ampep — TABHH BEHTIVIHNM BOALT-aymieR
XapakTepucTHKacn Oepuira. AAPAREDHCTIhACH

[epmanuiiiin Ba kpemunitin Kyu Bentwsiapn 1000 @ raua HOMHHALT
TOKJapra MyJ/nkaniad railépnananu.

13-28- pacmaa BK-100 Tunuaarn kpeMHHiAM AHOA KVpcaTuJirad, v
XaBo Ousian coBuTHJagH Ba 100 @ HOMMHAJ TOKKa MYyJnKa/laHra.

17
=
76

4

a
e
/
05t
200 v
Il ] 1 1 i i '3
Jos 05 &
402
Ma
13-26- pacw. J1-7 Tunpaary repaatiniiag 13-27- pacm. Sleen BedTHAHHNIT
SICCH BEHTHD, BOJLT-AMNEP XapaKkTepHeTHKACH

13-29 Ba 13-30- pacMapaa ysrapyBuaH TOKHM OMTTa Ba MKKHTA
ApHM JdBPaM TYFpuaam cXemajapu Oepuarad, Oy cxemanap 13-3 ea
13-5- pacmaapa Oepusiran  JaMnajay  BeHTHJIap épiamuja  TYFpPHJIAI
cxemanapura Vxwafinu., Mkkura sipam aaspau Kynpug cxemacu 13-31-
pacMia Kypcatmarad. TyrpuiaHraH Ky4JaHHII Ba TOKHH OPTTHpHLI
yu4yH CXeMaHHHT Xap Oup TapMorura OHD HeuTajaH BEHTHJb yJall MyM-
KHH, yJap V3apo KeTMa-KeT napadajes €kd rpynnanad yJasaim.
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Muc 1 oxemasm TyFpuaarnuiapHunr  Qoiigand um  Ko3bduIHeHTH
50—-6005. cenensm Tyrpunaruunapunkn 80—900;, repmaHuiiiu Ba
Kpenmuuin tirpunarndaapuuky 9005 nam oKopu OVaam.

Tyrpunarnunap akkymyastopiap OGaTapesJapuiu sapsliall, 3JeKT-
poOUi3 BaHHAN4pH, yUuall TeXHHKAacH, AaRTOMATHKA, paauCTCXHHKAArH
JEKTP ABHraTeVlapn Ba annapatJapHH TOK OMJIaH TabMuH/AULlQ KEeHT
HILTATHIMON 14,

| ol || 5.
13-29- pacw. puTTa 13-30- pacy. Hexwra
APHM Jlaspae TYFpU- SPHM Janpan TYEpH-
Jatl, Jiall.

Jnapeusg

Z— YOIREMENYUEY
13-25- pacy. BK-100 13-31- pacm. T¥rpiourauninr
THOIWTATT KpeM- K OpHE Cxemach,

Wi gHo.

13-6. KATTA KYBBATIW TYFFUIATUYIIAP —
CUMOBIU TYFPUNTATHUYIIAP

CumoOmi TYEpriarnuiap KOHCTPYKLUHACH JKUNATHAAH 1nlIaja
KHJIMHIGH Ba MeTaJlJjan KuIHHNal Ty rpuiarnyaapra oyviusaan. da-
3aqapd COHM xuXartnian Ooup (aszanau Ba yu (asagn, aiollapu
COHM JKHxaTHjan OHp anoAAM, HKKH, y4 Ba OJTH aHOJHU
By .na1m. '

Diir coaaa Oup asamd HKKHTa  SpHM  JAaBpau CHMOONIH  BEHTHIIL
enrsi 6 wnia koaba Oyand, YHHID enrdapy HUnja BaKyyM  XOCHJ
Kuapdran 6¥aann (13-32- pacum). Tpaburtian wuanran A; sa A, anoa-
gqapun T tparcopMaTOPHHHT HKKMJAMUH yyarammra yJjadrad. By uyi-
FAMHUHD HOJIb HYKTACH TVFPUJAHTAH TOK 3atRKHPHHHHT MaH(uil TYTKH-
uy Oynaan. Konda tyonaars cumod K kato G¥vagu. Kondauunr nactu
Veumtacujary cumod éduur anoian A, O§H0 Xu3mar KuJaii.
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Tyrpuaariuinn wira TVINHPHID  yuyH Yy V3rapyBuad  Ky4d/iaHuuira
ynanam Ba by xnonka Oocigaiu yamja koiba Katoa Ba CKHIL aHO/LE
cumodaapy Oupaatajuran quand ormwripuaaan.  Tpanedopyarop  ng-
KHJAMYH UYIFaNHHHAT DACTRH PMH  3.J0.K.  TAdBCHPHAA ro KAPLIMALK
Ba CKHII @HOMII XaMIA KaTo)l OpaCHIAr cHMO0 KympuKuacuaall ToK YTal.

Koada waiitanain sepiu-
Kal BasusTra waltrapuiraiy-
Ja cuMon KVOpury  yandan,
Oy :xoltua it naftno Oyaaan
Ba KaTo] IPKHI  IEKTpPOH-
Jap uuxapa cownaijn. Kar-
OJUIaH  YHKKAI 3IJIeKTPOHI4p
JEKTP  MaiioH  TabeHpHlA

BakTHHHT ailHy my nailTiia o
Kailch  anoj KaTtojra uuc- ~l
Oatan mycOGat MOreHIHAMIH { Fo
Oyaca, Yma awoara kapad '

ya onaan. uekTpodsap vi =
XapakatH JAasomuia cnmod  13-32-pacv. Bup  gasams civobad THEpiaa-
OyFIapHHH HOHAAUITHPA L B2 Tl

Katoj OWIan anoj  opacuid
€ paspal BYKyAra Keaail .
Wiynnan  xefinn  fy Kiomka
yaunaznu.

Eit Baktuaa karon cuvo-
Ouna €pyr KaTojl J1otd Xocu
OVnaau Ba cnmol Oyraasaiu 4
Xamja yHA4H HHTEHCHB pa- ;
BHLIJZA 3JEKTPOHIAp  ampa-
aud uukain. Jdornu, jemak,
€ilHn Xam caryiasud TypHin
yuyH asog Toxu 4—5 a nau
1ACTra TYLIMACJHIH  JIO3HM.
Aunopnappan Ompuja  aHof
KYUJaHULIIN KPHTHK KuiiMat-
JaH kamaiin® xertranuna Jp
apoceeds  (13-32- pacm) €l
éununn yuyn  sapyp  6¥aran
TOKHH  TABMHIIAD  TYPadH,
Apocce/THuHE TOK ﬁ”"'“l' Tdb- 13-33- pacm. Yy (hazaan enmoGin 1yrpi-
MHHJIALIN aHojjapra  Oepii- aariy.
raH Ky4JaHHIHHHE  Hilopa- )
cu Varapuiy OMaan Tok Gowka  adojjan Vra Oolnjiaran BanTraya
pasom sraan. Mlynaalt guanG, Gllupur @HULIE BA TOKHHHT £y HATpy3Ka
3aHKHpHaH VTHUIH V3JIYKCH3 PaBHILJA JaBOM 3Taju.

Anojn Ousian Katof opachjari KyuJaHHUIHHHT HIIopacH Y3rapraujia,
SBHH TeCKapy KyWwlaHuiijla sJeKTpojsiap opacuja xyAaa o3 (Oup ticua
MHJLIHAMIep) TeCKapH TOK naitgo OyJaiu.

(SRR

=3
Haer
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Tyrpunaryunapaa KyyJanum ojataa kym tyurMafign (20—25 6 ru-
#ga XoJoc).

flna xam mMykammasgiamirad ciMo0 BeHTHJIIApAa HLIYH aHoAJap Gu-
JaH Oupra xyuinvmua CHAMPHIL aHOANapH xaMm OYualu, KVIIHM4Ya aHopg-
Jiap épaamun Tparchopuatopiapia TOK OJialll Ba HArpy3Ka 3aHIKHpH-
jarn TOKKa Oorsmk Cyamaran xojja KaToj MAOFMHH cakJab Typann
{13-33- pacm).

Yu dazamy cumodau tirpunaruu (13-33- pacm) Oup dasanu cumob-
AM TYFpHIATMYAAH yuTa MOy avoau Ofvymmn Ousad apK  Kuaajm.
by aHonaap TpancdopMaTOPHHHT 043 KHIUO yJaHraH yu4Ta HKKHJIaM-
4d uyJaFAMHra yJanaiy, [0J1y3UHHT HOJb HYKT4cH Harpyska 3aHyKHpH-
uunr munyen 6yanb xusmar kuiaan., Tek Xap OHp HIIYH aHOJ OpKaJH
pappunhr daxar 1/3 KHCMH JaBOMHAAriHa yTaju.

Cumodnu wnmra Tyrpuiarndaaap 600 6 rasa kywranuinga 500 a ra-
ya HOMMHaJ ToKJapra myJiKasanad tafiépaananm.

Cunmolin winma BenTadap Ouaan Oupra KVn aHoOAAM MeTajdd BeH-
THAIAp XaM Talépaanain. 13-34- pacvja yu aHoOA METalsl BeHTHJA-
HHHP TY3WIHIOH KypcaTuirad. By BenTiiab XaBo OHJaH COBHTHJA[M,
200 a nomunan TOoKKa Ba 250 8 HOMHHAA KYyYJaHHINra MY/RKAJ-
Jlaura,

Kyuau tunopoit Ttyrpuiaw gypuamadapuaa 10—I12 ke uHomunan
TOKJIapra MyuikajjaHran OMp Heua Oup (asaiu MeTadvl BEeHTHJVIAp
KOMILJICKTH HILATH/IE/IH.

e w1
== b

- ‘

586 — >

—

13 34- pacv. ¥Yu anoann BHacoccH3 cino6.iu
TYEPHIAT HUHHIT KECHMIL,
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Bup auofau peHtuanHur Tyswmamm 13-35- pacmaa Kypeatuarat.

BeHTHIHEHT KOpycH ACEOPJApH COBHTYBUM CYB YUyH KaHajalap
K MJAMHTAH MeTaq iniipaan ubopar. Kongorsia acocnfi  rpaput
agop A, yHroTuin anopsapn Ayar..  CHAHPHLI
anonu Agyp, B2 T Tip yuyn Kupuui  ypHati-
Jgagu, K Katog KOpHyciat H30JsI KIH-
ran Kyfin daanura Koiljauran cumod/al Tar-
JuKaad udopar,

EHAMPHII KyPHIMACH 3JEKTPOMATHUT 3K
WKOMMAIITHPHITal  Crakanjad uoopar. Y sax
IOKOpH Ba3usITila HpyKina OWian Hopmas yur-
Jad typuaasu. DJCKTPOMArHHT FAATaruja Tok
uMnyascH  Oyirania  ysax nacrtra Tyumaad Ba
crakanjan cumold TopTuO oJaaM, HaTHKana
TANTHKAArH THPKUIT  OPKAJIH  cHMOD  OKHMH
OTHMHO unuKAAn. Dy okHM Katoj Ba EHAMPHILI
2HOJAM OpacuJard  3amiKHPHH TYTaWTHPA1H.
OxuM  y3uaranga éit énaju.

Cumobau Beutuagars tp (13-34 sa 13-
35- pacmiap), THpaTpOHAArH cHurapi, éiur
CHUII NafTHHH POCTJAIITA HMKOH Oepaj.

Oparja onTH €K YN HKKH BEHTHIIH BeH-
THJb KOMIIEKT/IApH HAcoc Kypu/amacu Ouaad
Oup pamara moHTa)< Kuuuuajau. Hacoc BeH-
THJapJa BakyyMHit caxjad Typuin — yuyH
gVanauupnagn.  Macanau, PMHB-500x [2
KOMIJIeKTH 6 Ka HOMHHAJ TYFpHJIAHTAH TOKKA i
Ba 600 & Homuuan TYFPUJIAHTdH KYYJIaHHIIrd 13-35- paca. Bup  anoman
Mymkasiadrad 12 Ta  BeHTW/IMAH Ty3uJrad.  CiMODAI BeHTHAUMIR KecH-

Cumobuu TYFpuJarnuiap 3JeKTpoans Ky- Mk
pHaMadiapuaa, CTaHoK ap, MeXaHusmJaap Kyd- 1';—:trm—ﬁ;l!r’::;u]f1rfr‘z>§:tir4:4§?i
JIH Kpaujap Ba 3JIeKTPAAWITHPHITAH  TeMHpP GHIHPHI  aHOqH; E.K.—Elr,".{'.l-

e = 0 r puwt Kyvpuamaci; A. M., — ado
H),ﬂ.rfap.a TOK DepHuiia HUlIaThuaamm, P WaoaMHCH A

13-7. UTHHUTPOH

Hruutpor CH) aHQAIKH CHMOOJH BEHTHJIHHHE OHp TYPHIMP.

Meraan wrnutponHunr Kopryeu (13-36- pacm) sesopiapu nuura cys
Gusan COBHTHUI YuyH sAcajiran Kasajiapian uoopaT nyJjat LHJIMHID-
aup. Kopuyena rpadur awoy [, cumoGan Karox 2 Ba MEKTPOL-EHIHP-
rug 3 Koiijauiran, énaupruy Oup  aHOAIH CHMOOJM BEHTHJAA XaM,
YHFOTHIL aHOJH XAM EHJMPHII aHOAM Basugacuuu OaxKapaju.

EHanmqu KapOopyu/i ¢ki GolKA yasia YTKasTHY MatepuaijaH Ku-
JUHPH yud YTKHPJAHran crepskedb wakauaa oyiagn. KapSopysa cu-
MOOA@ XV/IIaHMAiAH, U1y cabaGum EHAMPrHY OPKAMM TOK MMIYJIBCH
VIrauaa y Ouaan CHMOOHMHI TyTAIIMII Yerapachia KHYHK YYKYHJIap
uMKaaM Ba Oy yukynaap Tesja karoj OunaH aHoj opacmujari éif pas-
psara afiiasajgm.
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13-36- pacm. Mruaurpon:

1— avod; 2 — cumoban katol, 3 — Espup-
rity; 4 — H3oadIop,

w

—_— T

12

13-37- pacm. Huseprop cxemaci.
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EHAMPruY 3amKepHra HMOYJIBC
Oepuil nafiTHan - ysrapTapuun  Gu-
JiaH CHHHHT €HMIN naiiTHHN THpaT-
pOHAArH CHHFAPH Y3rapTupHll MyM-
KHH.

HMruutponsa xywsaunin Tymm-
iy karra smac, 15—20 e.

Hlnma wreutponaap 100 a ra-
4a TOKKa, MeTalll HIHHTPOHJAp
sca 300—500 @ Ba yniau oKopu
TOKJdpra My kasliataim.

Hranrponmap xyapartii TVFp-
Jiatt KypuJivaaapuia, Hasepropaap-
A4, 3JexTp nafiBang KypuJamasapu
Bd J\'Ol{&?r()."fapﬂa HuriaTHJa .

13-8. MHBEPTOP

Varapvac TOKHH  arapyBuan
TOKKA SiIanTHPYBYH  HoH acOodu
HiBEPTOD JeHRIaIH.

KKK THPATPOHIM HHBEPTOp-
HHHI 3HI Ccodla cxemasapiian
Gupit 13-37- pacmaa kipeatuiras.

Varapmac TOK  MaHGAHHHHT
wmycGaT TyTkuum L apoccens op-
Kasai unkuin - rpancdopvatopn T
HUHT '5]'1])"]21&1‘“{ gyAraMHHHHD HOJIb
HyKTacura yjauran Oy yy JraMHHHED
oxupt  3sca € KOUJACHCATOPHHHT
TYTKHUN BA THPATPOHJIAPHINT AHOJ1 -
qapura ynanran.  [ly sanGanunr
MAH(HI TYTKHYH THPATPOHJIAPHHHT
KATO/AJApHra yJaHras.

Tupartponaap TVp.lapuHiNr 3aH-
wupira T 1yp TpaucdopmaTopu
oprai ¢ppamun  ysrapyBuan TOK
M-HBauan ok Sepunany. by Tpane-
(hOPMATOPHHHE HKKMJAMYH  yyJ/ira-
MUHHHT HefiTpan HykTacu TYp cui-
wuil kywiranuis Ueys.  Manau
OpKAJH THPATPOHIAPHIHT KATOL/1a-
pura yJaaurad. by kywnanum  Ty-
daiti  THPATPOHJAD TYpaapHLarH
KyuJanuliap xapama-xapun  ¢a-
saja oyaud Varapain Ba THPATPOH-
Jdap HapOar Owaan  ApuM JaBpra
CH/IZKHraH X0J11a €HajIH.



Tok Oupunun tipatpod Ba 7' uwuKHUI TpaHchopMatopd GHpJaMun
uyJAFAMHHHHC yan (/) sgpMujgas §THIIMAA XYUUH L0y uyJramMBuHr Yur
(2) ApmMuAa gan spmujary CHHFApH 3.10.K. HHIYKLHSaHaH. Wynnai
kuauo, T TpancdopmaTtop GupaamMuu YyJrFaMu TYTKEUJIAPHAArH  Kyu.1a-
HUID YHUHT 4an sipMuAard KyajlaHuUIdHHr MKkKe Oapapapura TeHr oOY-
Jan.

C KOHIEHCATOPHHHI EHalTraH THpATpOHTa yJaHraH KoMNJaMacH MaH-
(uil 3apsisiaHanM, MKKHH4YMCH 3Ca Myc0aT aapsuiiasagd.  Mxkuntm
THPATPOH EHraH maiTila KOHAGHCATOP THPATPOMJIAD OPKAIH pa3psijiana-
JM Ba paspay TOKH OHPUHYN THPATPOHHHHT TOKHHH KOMMNEeHcalusianiin.

\yHAal KWM0, yHZa TOK KaMasjay Ba THPATPOh CYHAAM, HKKHHYN
THPATPOHJArH TOK MabjyM Oup karraiukkaya optaan. HMrkunun
TAPATPONJA TOK Oy/AraHufia KoWJeHcaTop Kafita sapsananaiu.

lysgait kund, unuin  TpaschopMatopi GHPJAAMUM  Uy/AFAMHHHHT
HKKaMa apvpjan Xam HasOaTMa-nasdar ToK yraan. Bynunr natukacu-
Ja TpancopMaTOPHHHT MKKHJIAMYM YyJaraMuia yarapyBuan 3.00.K. HH-
AyKuusianaa, Oy 3.10.K. HEHT yacToTacd TYp TpancopmatopHun Tab-
MHHJAETran y3rapyByan TOK MaHO4HHHHT gacToTacH Owjan Oup XuJ
Oy nansu.

Hukui tpancdOpMaTOPHHHHT TALLKI 3aHKMPHAArH TOK 3TPH UH3H-
FUHHHT 1Ak gpocces L nunr wiyktusanrura, T TpancdopmaTtopiur
napaMetpiapurd, C KOHJAEHCATOPHHHI CHFMMHIA Ba HAarpyska XapakTe-
pura Sorany.

Arap t{p TpanchopMaTopHHUHT GupaaMuu gyJaramMura OepuJjaérrat
pen (Fpaavan) KYHJAHMOD Tamisyn Mandajiad sMac, uHKMLII  Tpascgopma-
TOopuAan oauurad Gyuca, y Xo/yja HHBEHTOP V3-V3ujgad yHIOHYB-
4ap HHBEpTOp Aefinianu.

13-9. Y4 INEKTPOLNKM NAMIMA

Yu sjektpoAan Jaamna, éxn Tpu o (13-38- pacm) HKKH 3JEKTPOA-
Jau Javnajgad OowkapyByn TV p jae0 atadyBuH  YUHHUH  3JIEKTPOJAHHHT
Oysumy Ouaan (apy Kuaajai, Oy 3JeKTpoJd KaToj Ba anojl opachra
JKollnauran cnupans waxanjia oyaanu.

T¥puunr Basugacu JammaHWHT KATOA Ba aHOAM opacuaaru 3Jek-
TPOH OKMMHHH, OHHOOApHH, dHOJ TOKHHH GOIllh'apulu,znp T¥pra kartozra
niucGaTan \|)ma'r noTeHuuas Gepus, Karo1 Ba TYp opacnjia JamimaHuir
acocHit \Iail,_I,O}IH Ouaan 0]![) X1 H\hc’] Jaaa U\JFBH K}LLI]‘.[;\I“IB Mail1on
xXocHa KuanHaad. Kyumsua mMafigon Xamuii .\lauq)un 3apafHnl Kamai-
THP4AH Ba JaMNAHUHT &HOJ TOKMHH KinafiTupaan. AKcuHua, TYpHHHT
KaroAra HucOaran noteHumasn wanguit Gyarasga  kVmumua  MaiioH
acocull mafijouvra Teckapn fiYHanaau, HATHXKALA AaHOJ TOKH Kamasin
Ba TYp Maupuil notenuuajuHEEr Gnpop KHAMaTHIA aHOJ TOKHHHHID
xufiMati Hoara TeHr GyJnaiau Ba Jamna Gekuaaau. T¥p adoxra mnwucoa-
TaH KaToAra SIKHHPOK KOHJAUIFaH, UIYHUHT YUyH TYP NOTEHUHaJHHHHT

Varapuuii aHojl KyyJaHHIIugaH Kipa aHoj TOKHra KYu4JHpOK TabCHp
KHJIa1u.
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AHojl TOKMHHHT KaTojra Huc6GaTaH TVp NoTeHuManura EKH Xyi-
Ji¥ LWIYHHHT Y3M, aHOJ KyuJaHuIIH Vsrapmac OyJranja aHoj, TOKHHHHT
TVp KyynaHumura GOFIUKJMTH [a = f(U:) HUAT rpadury JaMOaHUHD
aHOJN-Typ XapakTepHcTHKacH Hefimnanu (13-39- pacwm).

srapmac  aHoj  KyuJaHuIIhja
anoj TOKH OPTTHPMACHHHHT TVp Ky4-
JIAHUIIHHHHT MOC OpTTHPMACHTa HHC-
DaTH XapaxkTepucTHKa THKIHIH
Jefiunanu, sSbhHH

_t;i | {ﬁ'ﬂ_‘a
_]- 80
Anod (A) // “7
7 N — Q‘h 30—
e (L) VAR
1 % Al 20—
Kamod(r) \m . ;“ i
/1av; 7y
[ /= ==
i ”r
-2 -8 -4 0 46
13-38- pacm. Y4 9nexTpoadH jaMna Ba 13-39- pacm. TpHoauusr
: VHHHT GerncH. AHOL-TVP XaPaKTePHCTd-
KacH.
Al
S =5t

TIp Kyunanuumy ysrapmac Oyiranja anoj KyuwlaHuliu OpTTHPMA-
CHHUHI aHOjJ, TOKHHUHI MOC OpPTTHpPMACHIA HUCOATH JIAMIAHHHT MUK H
KapuUluJHTH JAeituaany, myHaail xumuo,

JlaMnaHuHr HYKH Kapuiuaurd OnJiall XapakTepHCTHKA  THKJHIHHHHLP
KynafitMacn: Ky4alTHPHWHHUHT CTaTHK Ko3bduuHeHTH
pelinnain, sbHH

AU, AL _ AU,

p=RS=-5"xp, = iv,"

By xoacduuuent anoj KyuJaHHIIM OPTTHPMACHHWHT aHOJ TOKA V3-
TapuiuICH3 KOoJramjard THp KyuJaHuiIH OpPTTHPMacHra nucdaTtura TEHr.

KyuafiTHpHIIHHHT CTATHK KOS(DHUIHEHTH TYpAa KYUJAHHLUIHMHT §3-
rapuimid anog TOKH KaTTaJurura asHol KY4/IdHHIIHHHHD j,"srapnmnra
Kaparapja Heya MapTa Ky4JHPOK TABCHP KHJIHMIIMHH Kypcatami.

Tpuosnap kyualfiTupyBuH JlamfaJjap Ba reHepartop JaMnanapd Cchda-
THAA HLIJIATHI afH.
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13-10. TYPT BA BEW 3NEKTPOANM NAMITATAP

TetTpopa ned aranaguran TYpT 3/eKTPOAJH JaMMNaHHHT TPHOLLEH
dapkn OupuH4M TYp OMJIAH 8HOJA OpacHa HKKHHYH — SKPaHJOBYM TYp-
HUHT OVJIMIIKAND. DKPaHJOBUM TYpra ojaTia aHoJ KydJaHHIIHAAH Gup-
* MyHYa KMuuMK €km yura TeHr Oyaran Uy, mycOaT Ysrapmac KyuJsiaHull
Oepunanu (13-40- pacm).

JKkpaHnoBud TYp KydaiTupuiml Ko3(MQHIHEHTHIH OPTTHPHIL YuyH
gKioanpnany, Y anojira siKUH KOHJAIIraH Ba aHOJHHHL JaMha 3JeKTp
Maijlonnra xamjia 9JeKTpoH OKHMHra TabLCH- ;
pHHH  3an{iairtupud  3JeKTPOCTATHK  3KpaH
Basudiacunn Oaykapaju, Oy 3ca KydaifiTHDHII
KO3(xpuIlMeHTHHI OPTTHPA/H.

AHOMINIC Ba SKPAHJOBUM TYPHUHF NOTEH-

unand iokopu Oyarampa sJjektpownap Oy
TYpaan yTuO, aHoAra ypuiain Ba yHjan HK-
KHJaMYH 3JIeKTPOHJApHH ypuO unKapaiu (Ad-
HATPOH 3(heKT). Arap SKpPaHJOBUM TYPHHHD
KyUJaHHlIn aHOAHHHT KYUJaHWIIHAAH KaTTA  y3.40 nacy Typr siex-
Oyica, MKKHJAAMUM SJIEKTPOHJIAD aHOAAAH 9K-  Tpopnd maMnanuir cxe-
pan Tipura wkapa® Xapaxat/aHajH, HaTHKa- MacH.
Jd aHo/l TOKM KaMasiid Ba JAMMIAHHHT aHOJ
XapakTepHCTHKACHAA Y3HJIHII . XOocHJ Ofaanu
(13-41- pacm). Anox kyunanuuwn Uz, ra Tedr
€Ki ynaan  kartra  Oyaranga  MKKu/aMmud
9JIKTPOH/Iap fiHa aHojra kaiTaju.

Hunatpon addext HaTHzKacuaa avoj xa-
PAKTEPHCTHKACHHUHT  GY3HJIMIIN  TeTPOLHHHT

MYXHM KaMUHMIMCHAHD, YYHKH Javmna  Kyva#- U
THPYBYH cudariia WILJIAraHnaa aHoj TOKH ¢ S
STPH UHBHFHHUHT [HAKJM Oy3uJajiu. 13-41- pacw. Tetpoausnr

Maxcye gcanran Ba HY P TeTpoAJap Ae0  amon xapakTepicTHKacH.
arajajuran Jlamnalnapia aHojl XapakTepHCTH-

KacHHHHT nuHaTpoH 3addperT Tydaitiu  Oysuaminn  GYumaiiau.

Hyp terpon (13-42- pacm) ukKana TYpuHHHT Vpamyapu CcOHH  Gup
xna 6Vmann. Typnapuusr Vpawiaapu Oup-Oupura Kapama-sapiif KuiuG
KOHIAMWITHPIIAAM Ba JaMIaHUHT 3JeKTPoH OKMMHHH Oy ypamiap onka
jJacta-uypaapra OVau0 roGopami. Yleew karoa wuppanapn OHNaH aHop
opacuia KaToll NoTeHLuadnra sra OyviraH nuiacTHHKa/ap :oHaaiiras,
Oy maacTHHKaJap sKpangap poJunn  YiiHaian, OHHODAPHH, JAMIAHHHT
IJeKTPOH OKHMH HKKH cekTopia fiurunany. Mkkana cekropaa sJeKTpoH-
Jlap OKHMJAPHHHHT 3HWINIH KaTra OyJraHugaH 3SKpaH TYPH Ba aHojn
opacujary hasosa xamman manduil sapan xocus Oyaaan Oy sapajaHuHP
MaiJOH1 aHOJHN Tau1ad YHKLAH HKKHJIAMYH 3JIeKTPONJIapHH opKara Kaii-
TuLra Maxoyp kuaagu. [ysaait KuanG, JaMnanuur aHoj TOKHIa Ba aHoJ,
XapakTe[:.cTHKacUra AHHATPOH S(eKTHUHT TaheupH OapTapad KH/MHAAH.

ITenton ne6 aranajurad Oell 9JeKTPOAIH J1AMIA TETPOAAAH YUHH-
YH—XHMOS €KH AUHATPOH TYpuHMHr Oyanmy Ounan dapk KuJaagn, Xu-
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MOSI TYpH IKpan TYpH OHJaH aHOJ oOpacHra KOHJallraH Ba KaTojra
yJauray OyJau0 HoOJb NOTeHUuaira sra. XHMOs TYpH Ba aHOJ opacuia-
I'd 3JeKTp MaHAOHH dHOJAHM Tamiad KeTraH WKKHUJAMYH 3J/1eK TPOHJap-
uy opKara kafitura wmaxOyp xunagu. lympalt knanG, anon xapak-
TepucTHKa Gyauama#an. AHOJHMHC HypJaHaéTran Oup/aMuyl 3JeKTpPOH-
Japra TaBCHPH MEHTOAAA TeTpojsarura HucOaTaH siHaza saudpok O6yJI-
FAHH y49yH NEHTCJHHHT KydaWTHpHII KO3((HUHEeHTH TeTpOoAHHKHAAH
KaTTa Ba OMp Heya MHHITA eTajH,

Hyp terpoauunur tysuammn  13-43- pacM. neKTPoOH KyuaiTHprHd CXe-
CXeMACH, MacH.

13-11. SNIEKTPOH KYYAWTUPTHUUNAP

Bup éku Cup Hewa 3JIeKTpOH Jiamnack 6yJirad KypH/ivMa 3 1eK T pOoH
KyuafiTupruy ned arananu. D/eKTPOH KydyalTHpPrua €paamHja ToK
MaHOaH SHepPrUACHHHHr XHCOOMra KyuJ/IaHWll, KyBBAT Ba TOK Kyd4aiTH-
pHAajH.

Kyuaéitiprausapia yu, Typr Ba Gell 3JEKTPOAIH JaMmlajdp Hija-
THJIAIH.

Y4 9/1eKTpoAJIH JIaMIa HILJIATHIrAH .3HT CcOAfa Ky4yaidTHpruu Exu
KyuyalTHpHII KacKajuHHHT cXemacH 13-43- pacmpa GepuJras.

Kupnin ryriuunapuga Ugep. Kyusandm Gyamarasuga  (TyTKuusap-
fard Kapuwimk r, (Oepk Gyivaran Jamnanudr anoj  satmkupupad [,
TOK YyTaju, Oy TOK THHY XOJaTJ4ard TOK €KH aHOJ TOKHHHUHT HO-
HMHH TamkuJ sTyBuHCcH Aeb aranajgn. Ynxum TyTKHujapuia
€Kd r,. UHKHUI KADIIMJHLH TYTKHWIApHAA Kydyaaupmswer U, o=
= laor,,. AOMMHH TALIKHJ STYBUHCH GYsajiu. :

Kupum tytgpanapuga AU = Kyuianulo (CHrean) naiigo Gyarania
TYp NOTeHUMAJH XYJJH Iy KaTTaJHKKa OpTajH €KH Kamasaau, OyHHHD
HaTHKACHAA aHOA TOKH Ala KaTTajMKKa ysrapaju, YMKHULAArH Kyd-
Jaduw sca AU, = Alar, KarTajukka ysrapaid.

Uuuiaarn Ky4iaHuul OpTTHPMACHHHHD KHPHIIAATH Ky4IaHHII OPT-
THPMacura HHCGATH KyYaHTHPrHUHHHT KyuyaHTHPHII KO3 () H I H-
eHTH el aranaju:

k e AU'!HK- 'rqHK'

AU, p. T e s s
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[ynpat Kuanud, KyyalTHPHID NIPOLECCH KHPHII TYTKHWIApHIA Kyd-
AAHUMIHIHI O3rHHaruHa }“’BFapHH_IH UHKHILI Tymuqnapma KVUJAHHIITHUHD
wyHra yxmaim, GHpoK k MapTa Kywiupoy yarapuumiara cabab Oyuanu
6K JIAMNAHUHP TYpura OepHiraH Kam KyBBATJ/IH SJEKTD CHIHAJ YHKHII
KAapLIMAMTKAA aHya KarTa KYBBAT/H CHIHAJI Tap3HAa THKJAHHIIHIAH
ubopar Oynagu.

Unkuir KapiuaHCH JaMnanuur R; Kapuinjurura Kaparanja KaHua
Katta Gynca, KyuyafiTHPrHUHUAT KydaiTHPHIL KO3(MQHIHEHTH JaMIIaHHHP
CTATHK KyualiTupuml KoabduuHeHTHNaH WIyHYa KaM Qapy KHJajH.

13-44- pacm. Anoj ToxHIHID
rpafmri.

Tpuonuuur Typ xapaxrtepuctukacn (13-39- pacm) ysrapmac anop
Kyunanuimn Ua pa onnnazgu. Jlamna gyuaifitupruu  cxemacnja uiara-
HUJA dHo/lL TOKHHHHE 5’3[‘21|)]III[II AHOJL KYWIaNnHINHHHHE Bd HarpysKajiaru
Kyunainmnnr Yarapiumura cadad Oynann, uynkn Ua= Ea— Lot i Y
XOJU UYL, sibHI YarapyBuad aHoj Kydaanuunn Ba ysrapmac Ea 3.10.K.
Bd HArpysKa Kapuriurd r o Oyaran xonjaaru TYp XapakTepHCTHKACH
lo= [(Ur) nmun XapakTepuCTHKAa EKH AWHAMHK XapaKTepuCTHKA
Jeinnann. By xapakTepucThka xam Vimanjai KYpHHHLITA 5ra, JeKHH
YHUAIHK THK Oysmaniu.

13-44- pacmjia KHPHLI KyYJIaHHIIH U, — CHTHAIHUHT Gepuirad srpH
UHINCN BA JIMHAMHK XapakTepucTHKACH a ra Kypa Hyxranap O6yiinua
anoji ToKuiur I‘|)<’]t|IIIFI-I @ scanrat.

Arap navnauuur TYpu Ba KatoAu opacura (akar OWTTa KHpHUI y3-
rapyBuan Kyuwianuuni gyiiuiran 6yaca, y Xoijjga TYPHHHP MOTEHLHMAIH
Ourra sipum JaBsp jasomuja mycOat, Gourka sipuM JaBp JABOMHJA MaH-
(uit 6ymaan. Typuuur norenunann mycdar Gyarasja. KaToj— r,, Kap-
LIHWIHK-TYP-KAaTOJl KOHTYpJa curHajuu Oy3yBuM TYp TOKH naigo Gy.a-
I, OyHra fja gyimaciank xepak.

BytyH umr Baktd aaBommia TYPHHHT Mau(uili NOTEHLMAIHHH XOCHJI
KuJMm yuyH TVp OusaH katog opacura pouMuii Le. 900K, Ju K-
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umia Mauba ynanagu, Oy 9.0.K. CHJIKHII KydJaHu Iy jeiduna-
jin (1343 na 13-44- pacmnap). By xosia BakTHHHT Xap Oup nauTuaa
CYPARTI KYUAANHIT KUPHID  KyYJaHuin 2, - HUEP OHHH  KuilMaTH Ba
Ly CHniunn KyaJanuUIHAET aareOpauKk  HHFHEINCHTA  TeHr Oyuiaau.
Adose toi wikn Koy BunAaH: TUHWMKaary ToX [a, Ba y3ra-
PYBIAIE TR 9Ty "-. “-sinmt nau HﬁopaT Gj’mami, SILHHU
{nwa Tuo- 1. <sinm f.

. M

g wpriamrin rokine ¥3rapysyag Talkua  3TYBYHCH By
YA WO YL TYHIITHHHER MAKI0PH

I - / M-:.inmt::U -sinwié

Wi LU L K. M

FOPIIEE BCY A 4 e e Map T KyvaiTupuiTraHiiad  HGopar
Oy,

Arap Onrra gackauaen kysaniinue erapan 6yamaca, y xoaa Gup
HEHA KACKAL YT HprIe gt oi i,

By Gupiiagi KacKal i gapuiteinaei YR ik
KACKAL Yuyn  KHpHID  Kyaaaiuunn O30 Xusmar Kiiil - Ba Xokaso.
OjaTia OXHPrH Kackaj uMiULIja  eTapil KyBBAT ONMUT yuyH XuamaT
KM,

Bup neua xackaamt KyaafiTHPrHYHHHAP KyqafTAPHUL  KOI(PdHIHeHTH
AJOXHJA KacKayuap yuafitnpiir Ko pHIHeHTIapHHIHT KymaHTyacura
TeHr

R=PRylky oo by

Kackajnapuuur y3apo GOFNanUUIMHE TYP/AHYA, MACAIAH, KapUIHIHK-
Japiaa éxu rtpaticopMaTtopaapia amaira OLIMpHIT MYMKHIL

13-45- pacmua kapunMKaapiarn (ragspannk  GONJIaHNIIIN) - HKKH
KacKaaaH KyuaiTHprug cXemacu OepHurail.

13-45- pacv. Kapmmumgss HKKH Kackaany KywalTHpriy.

By epja yarapypuanl KHpHUI Ky4JaHHIIR - GupHHYIL JlE{MI'laHHHl’
aHo/1 3:I1I}i{|1|)1I)L;l 11)'.I'IIri‘..Jl(lIl}-'B‘lli TOK By}K)U.lTH KCJATHP L, I’)y dHO I
TOKHITHI ,'L(!IlMIIi"I T un ."JT}"I}III[C}{ .".".m ‘llIIQIIII[ l§$l|!lIIIIJl]|l']'l Opiiaﬂ.ﬂ

yraan, GUPOK HKKINMIE JAMIIINE fiy TV Kapunumrs opkams C ax-
parysu Kowacncarop Ofurann rydgaitm {ra onvating, DupuHug jiam-
na aso) TOKHIIHE Yarapynun rauuan orypqnenunnr € KoHAeHCaTop
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Ba ., KAPUIMIHK OpPKaJIH yTyBud Gup KHCMH Oy KapuIMaHKAA OHpHHuM
JIAMTIAHWHT KUPHILI KYWIAHHIIHHHHT KyuaHTHpwiranujaan ubopar 6ya-
ral KyuJaHull Xocua Kuaaau. By Kyunauuil WKKHHYUM JaMIaHUHT Ty-
- pura Gepunaau Ba Oy t¥paa U, , Kuiivartraya KyuaiTupuiazm,
Tpancdopmatoprapiarn Kyyaitupriy cxemacupa (13-46- pacm) Ou-
pUHYH KaCKaARMHT KHPHUI KapIIMJIHCH Kackajjiapapo TpaHcdopMaTop-

13-46- pacm. TpaucopmMaTop apiarit HEKH Kac-
KAt Kysaiitiuprt.

HUHT GupiaMyn uyaramn Opnan ajamarrrupuaran, 6y tpaHcopMaTOPHHHT
HKKHJIAMUI uyJiramil HKKIHYH JamMIadiie TYPH Ba KaTOAK OpacHra yJaH-
rag. Tpancopmaitist koadxpuunentu 3—5 6¥uran TpaschopMaTop HIl-
JaTHica KydauTHpuir Kos(phHUHeHTH OpTaiH,

CH/DKHLL KyuJanuin Kynudua cuspkui 6atapesicuaad (13-43- pacw),
osmHMait, Gaaku Oyuunr yuyd lu Fewa. TOKHHUHT JOMMHH  TaLIKWI
ITYBYHCH Y THIIH HATHAACHAA Fey. KAPUIIMKLA KYu- '
JAHUIIHUET TYIHmuian goigananmmany (13-47- pacwm).
Anop TORUHHHT ¥3TapyBuaH TallKHJ 3TYBUMCH dcocail
C konjencatepian  yTaau, UYHKH Konjencarop Oy
TAWKKT 3TYBUNTA  Fey.  KAPHDWIMEKA  nucbatan Oup
Heya MapTa KaMm Kapunmk Kypearajim.

T}]) CHIACHITL KATTANHIH SNEKTPOH JIdMIOaHHHAT KU
PEMEMIL B a0/l TOKH  9rpH YH3HFUHHHT HIaKJIHHH
aunnad  Ocpasnt, KyvaliTipuuinr KyyadTHpuLn jiaM- ¢
nasapHuIIr TYP/I L pelKHMJIapira Moc KeJyByu Oup
Heua CHH(I ManKy)L. i 13-47- pacw,

13-44- pacMtd cn/piminn - Kywianiig TP KyuJasu-  Avon Toki épra-

LIMHHHE Oa P KHIMATIapii XaMm anoji TOKH JIHHAMIK ML TY[? CHIIACH-
XapakTePHCTHRAIINT TVPPI GH3HIH KHCMUIAH aHHK- His
Jianaiuran h'_IL'IW'? TUILEIretn, “}’ NOJUIA  KHPHIL Kyy-
JIAHMILH dHO TORIHr 5.".1I Apynyan Ttk 9TYBYHCH TOMOHH1aH aHuK
Kaiita THKJanaju Ba kyuwalitupunpa Oysuasur Oyamaiiy, Kyuaitupyir
A cundra Teruman 6Yaanmn. Tunuauk Toxn J., Kyla Karra, cxema-
HuBr Qoiilamt uur Kosgduunentin nact (5004 nan xam kam).

13-48- pacvaa  cuazuur  Kyusanully  OpTTHPUITAH — KyuaiTHpuII
cutn AB. Jlamna auHamMuk XapakTepHCTHKAHMHT TYIPH uMsHKJIM G-
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MaraH KWCMHAA HILJAETraHH yYyH aHOA TOKHHHHT Y3rapyBuyaH TAUIKMJ
3TYBYHCH Oy3nnain. ToKHMHC AOHMNI TALLKMJ STYBUWCH KaMaiiny, ¢ofi-
RAnH Ml KO3(pOHUKeHTH aBBaJrH XoJxarura Hucdatad Kynafigd.

L4

fa

/

VAN
\/_£\A1

I 13-48. pacm. Katra Typ cummmun-
t A anol TOKHIWID rpaduri.

AN

CHIKNEI KYYNaHWWUHK fiHa opTTupus, B Ba C KyualTHpHII CHH™
JAPHHY XOCHJ Kuaamus, OyHfla anoA TOKHHHHP Y3rapysuad TAIKW
STYBUNCH TOKHHHI fHaja Xarfa OysunHLLAK KHPKUAraH ApM TY/KHH-
Japugas udopar OyAapu.

13-12. TRAHIUCTOPHAP,
UANA YTKASIMUNM KYUARTHPTARITAP

Keftunrs pakTnapaa KyuaidTepruujiap cuaTHia dYana YTKA3THUAH
TpHOANap €k TpPaHSHCTOpJAAap Kear kinaauuna Oownavad. Ko-
THIIMAAM, SICCH TPUOANAP HIUJATHIALK.

Yana y¥TKasruw KOTHIUIMANH TPHOJ HKKH KapaMa-Kapuid TOMOHWra
HHAMA OysaKuafapd KaBWapJaHraH 2JeKTpoH (7)) YTKA3YBUaHJAHKJA
I0nKka repmaHui nnactiHkanan ubopar (13-49-¢ pacm). Muauii repma-
HRfira angQysuanany6, TemHKAM (p) yTKasysuaH coxanap (/ Ba J) Hu
XOCHJI KHAANH. A~ YTKA3YBYAHAH COXAHMHT KaMuHJMri OHp Heya MEK-
poH €KH Gup Heya YH MHMKDOHTHHA, xoqoc. DHp-Oupwaan p-n yTvl-
Nap GuNaH uerapafanrad AKHH KYWRH coXanap: 3MHTTep (8), acoc
éky Gasa (0) Ba KoaaeKTOp (k) ae6 ataianu (13-49-6 pacm).

DmarTep Gmnan Gasa opacura (13-49- pacum) TVepu hyuanuisa 1 a
ra agun £, noumuil xyunauum manfan Ba KyualTHPH/MNUMN Kepax Oyi-
TaH CHPHaJ — Y3rapyBuad KupHLI Kyudausuy u,— yhanaw. Konsex-
TOp Ownan Gasa opacura Teckapd AyHammmja Ly Gnp bewa i BOALT
TapTHOMNA JIOBMDIT KywJlannil ManGan Ba IrpysKd KApLIHANTH yhaHa-
OH, Oy RapWnAMKALTY  Ryuwsiannws  kywaftispuwaran curinangag  ubopar
Syaaau.
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OMUTTEp COXACHra acoc COXACHArhra Kaparawja apajaiiva aTtom-
Japuiad aHua Kyl KMpuTHIaaH. ByHHHr HaTwxacula sMUTTepAard Te-
LINKJAp KOHUEHTPALMSICH acocjari 3JeKTPOHJAp KOHUEHTpaluusacHa
Oup Heua mapta kyn Oymaam. IMutrep — acoc 3amwKupuparn E; Kyu-
JAHHII TYFpH HYHAJMILA TabCHp KHJIAAW, YYHKH p-n  YTHLIHUED
TYEpH yTKasyBuaHJHrH kartra Oyarand yuyH, Xarro knuuk (l sTa
AKuM) E; KyuJTasHHIUJA XaM SMUTTep — acoCfard acocHil 3apsiil TaulyB-

Acoc

Smummep Hosnexmop

- Ix

I PR—=
Unup P & ’:E T § Iy (K
1 910, E2 0

.

al a)" 6)

13-49- pacm. Yana §TKasruuiu TpHof:

a — Tyaunmn cxemact; 6 — K Finnu eXeMac; 8 — wapTan GeardcH.

unsIap — TeUINKJADHIAT XAapakaTuaaH Xocua OYaradn fs 9MuTTep TOKH
HucGaran Katta Oy, Acocja TelnIKJADHHHT 03 KHCMH 9PKHH 3JIeK-
TpoHJap Guian pexomMOHuallisiianagy, TeHHKJIAPHUHT acocHil kuemu E,
MaHOaHHHT 3JICKTP MaHJIOHH  TABCHPHMA 0 -/ YTHIL OpRaJIH KOJVIEKTOpra
yrasu. Ulynpail xuanG, acoc — KOJJIEKTOp — HArpysKa  saikupuaa
I = I,— I, Toku Byxyara kejais, Oy TOKHHHP KATTAJMIH MUTTEp —
acoc KHCMAAr# TOKHHMHT KaTTajurdra Tenr Oyyiaau. Dynpa kupuur cur-
HaJMHUNT o3ruHa yarapuum (axar [, sa [, Tokjpapuurusa smac, Ha-
rpy3ka kapumamk r o oKarra Gyarand rygaim U, UHKHID Ky4Jasd-
LIHHKE XaM aiua KynaiTupajiu.

Tpausucmptmur HUvIamy - 3JeKTPOH Kyt;ai&'mprnqmmr HuaLlaummra
Vxuadi .

DnexTpoH JaMnaja TYpP KYyUlIaHHUIMHUHT OPTHIIH 3JEKTPOH OKMMHH
y3rapTHpajd, aHoj TOKHHM KyuadTHpPaJu Ba Harpy3Kafard Kyu4JaHuiIHH
opTTHpau. TpaH3ucTOp/Ada 3MHTTEp Ba acoC OpacHAarH Kyu/JaHHLIHHHD
OpPTHILH 3MHTTEpaaHran  TeLIHKap COHHHH  Y3rapTHpaid, KOICKTOp
SaHAHpHd TOKHH K}”ial‘:]Tl‘I])EiﬂH Bd Hal"py?:[(&,ﬂa KYUuJaH{IIny opTTH-
paju.

Tpauznctopnapun ynamHuar 6u3 kjpran (13-49-6 pacm) cxemacu-
Jan 6OU_II(.E} CXCME!..’!ZI!)H NdM MaBKy/d.

baén guauHran p-n-p THRAArd TPAH3HCTOpJApJaH TawgapH -
-p-n CTHIJATH TpaH3HCTOpPJAap XaMm Hlathaagu. DBy Tpansuctop-
Japia sMuTTep Ba 0asa opacuaark KyuyaHTHpHITaGH KYYJaHnull TabCH-
puja 9JeKTPOHIAp R CcOXaJaH p coXara SMUTTepAaHaiu. rn-p-n
THIAAry TpaHsHCTopau cxemanapia £, Ba E, manGajapuuns KyTOJHry

YHEK,
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XyJUIH 1y 3.10.K. JapHRHT p-71-p THIJACH TPHOLIH CXeMalapuiard
KyTOMrHra Teckapu GyJMilN Kepak.
[1-13 tunuparu repManuiisd siccH TPAH3MCTOPHUHT Tysuanmy 13-50-

pacMmja KypcaTHJraH.
Tpuopsnur  acocu

8 9101

—
==y
%]
—y
oy
L]
[ e 3.

13-50- pacu. T1-13 THou-
Jlaril siccH  TepManuitim
TPANBNCTOPHNNT TY2ITHIIH,

3MEKTPOH  YTKA3YBYAHIH KPUCTal TepMaHuit
naactuekacy /0 paup. By nuacTHHKa YuKHII
2 Ownau ynawrag TagHu 9 ra Maxkamaanrat.
TlnacTHHKAHHHD HKKH TOMOHra WHIHH 37€KT-
poanap § Ba !/ kapwapaanran. Tproaun sicamt
AaBpH/la MHAMI atomjapu repuasuiira aud-
tysusianain Ba OyHga TELIMKJIH YTKasyBuaH-
Jn OHp coxa—amuTTep 8 Xamiaa fna TeLIHE/In
VTKasyBuaHmi HKKHHUH  COXa — KOJJIEKTOP
11 unt xocun KMAaaM. p-n-p Tungara Gy
TPHOA &, 6 MeTant Kopryc Ou/iai GepKHTHArNaH.
IMUTTEpAaH wHKapuarad I, 7 Ba KoJIeKTop-
Jan uukapuaran 4, 12 yunap KopnycaaH Lin-
WagaH  KWIHHTaH YTuur wsoastopaapi 4 op-
KN H30/IALHsI/IaHran,
. Tpansucrtopaap siekTpon Tpuojmapra Ka-
paragga MycraxeaM. cradui, Vauamsaapu Ki-
YHK Ba OFHPJMIH KaM, HULAm MyJJati sca
aHuya KaTTajHp.

13-13. TEHEPATOPIIAP

a) Cunycoudaa medpanuwial AGMRaAl 2erepamaop

I0Kopn uwactoTasu VYarapyBuall TOKJAp Jamnaju  reneparopiapian
OJMHANH. DJIeKTPOH JlaMmna Ba TeOpaHull KOHTYPH FelepaTOpHHHE aco-
CHiT 371eMeHTsapn XHCOOJaHalu.

i ! . > ¥
/ Konpgencarop tytkuunapuaa U, Kyuaauuur 6ysranja yHHHT J1eKTp

12
CU Cum

a ) c ol
Mmaiionnga W =

2

aneprus Tynaanray 6¥nagn. Byujaft koujgernca-

TOp AKTHB KapiIWJUrHHH XucoOra ounaca xau Gynajuran  HHIAYKTHB
FanTakka tyramTupuiaca (13-51- pacwm), xomjencartop paspsifnaHa Goui-
Jlaiiiu Ba 3anKuHpAa Tok naiijo Oynamy. Bynaa xoHjencaTtopiaarn Kyu-
JAHHII KaMmasiAd Ba SJEKTp MaliloHH 3IHEeprusicH FanTaKHMHT MarHuT
Malilony 3Heprusicura aflyiaHajy, 3aHzKHparH ToK 3ca opraau. Konjen-
catop paspsgianu6 6y.ran, yuja kyunanuml Hoaraya (Uec = 0) kamvaiiran
naiitaa sJeKkTp MaijoHi dHeprusic 0artamMoM MartuT - MailjloH'l aHep-
rHsicHra aiijianajii Ba y YIHHHHT MAKCHMyM KuAMaTHra spHiaj.

; R
Wy y= o T L

Oy 3aHmKUPAA TOKIHIE MAKCHMYM OyJHIura TYFPH KeJajm.
Tor makcumymra etnd, cyur wmy Wynamunga  YTamja  Kamagis,

" o " i
YyHKH Y3SHHIYKILHS 2.10.K. M}’C(—IIIT KHuvartra ara (}}’JI{UUI ( €L= — I)-j—-).
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ly iiynamnunara Tok (13-51- pacmMpa crpeska Gusad  KjpcaTuiras)
appal Manpuid Oyaran naacTuHkajga MycOaT 3apsjJapHuHC, 4aBBaJj Myc-
GaT OVarad niactHHkajia (ioKopn) mauduil sapajjapHuHP TYIAaHUIIHra
cabal Oynauu.

Konjiencatoprunr Oynjail Kaiita sapsyiannil IpoleccH KOHTYPHUHE
fapya IHEPTHSCU BJIEKTP MailoHura Tynjauud OYJryHya, KOunencarTop-
Jart KyuJaudil 3ca [acTiatkil MakcuMmyM KHil-

Marura, amMMo TeCKapy Huropa Ousiaf 3pHiuma- 142
ryHua 1asom 5Taid. KomjeHcatop sapsijaHray, -E.r - i
1
i

el

SHAY TecKapH fiyHaunma paspsiiasa OoLiaiim,
cyHrpa siHa 3apsyiIaHajil Ba XO0Kaso.

Hlyugait xuaud, LC xoHTYpAa seKkTp Mafl-
JIOHU SHEpriusich MarHWT MaHAOHH 3Hepruscura
ailanajy Ba, aKkCHHua, ABHU 3aHKMpLA aueprus-  13-51- pacw, TeGpanmwm
HUHT CyHMac TeOpanumiapu pyd OGepajgu, IIy- KOHTyPH.

HHHr yyyH Oy 3amxup TeOPAHYBUYH KOH-

Typ Aeb lopuTHiaju. Dynjail 3ankupia TOK Ba KyuwiaHHUl CHHYCOH-
nan ysrapaau. Konjencatopnarw KyuJaHull BakTHHHT MCTaaran naii-
THAA Y3UHAYKIS 3.10.K. ra TeHr Ba (asa »KuXaTHJaH TokKa HucHartad
yopaK Jjapspra cuikuran Gynaju.

Tox amnanryjac upogacu ly= U, oC Bu (5-12-§) sHeprus Teur-
aavaen W e L1212 ra KYiu6, KyAuJaruHn XOCHJ KHJ:aMust

LUZ, -05-C* QU

lll%
/A bW M W
L L 9 9 W e,

OyHdil KOUTYPHHED Xycycult Tedpanniiiapy Oypuak qacTOTACHHH TO-
namu3;

Tox avmauTyjack
1 Ucw

fnl':""'{--';'m'JWZU'!_r"—'_“' == ~
G O Vic C VIiC

V L/C KaTranukni KOHTYPHHHP TYAKHH K4pIIHJAHTH Je0 1opu-
THJIA/H.

Arap LC samup Ty Kapumuankeunr wkkp Oapapappad Katra
OVavarail £ aKrus gapunaikka sra Oyaca, 0y Xoaga KOHTYpAa Xam
TeOpaunn npotecel By Ryara seaan, Oupor Oy xoiia xap ©up Teod-
pﬂ!-ll'[]l[,'lil SACKT SHePrustinnr OHp KHCEME - HCCHIKTHKEKA EIﬁJlaHBJIH, my
catadil TOK B I{)’lIJI'.'IIHIIIIE!IIIII‘ AMIIHTY Jaaapin xap ApUM Aaﬂp;[a Ka-
Maiuo, Tedpanui lpouecc eyiaji.

Axtus kapumanian LC gourypla cyHmac TebBpaHHILIAD XOCHJ KH-
JHLL 3apyp GYJranja, Kourypra akTHB KApUIHIMKAA MCCHKJHK HCpo-
¢ura Teur Gysran smueprust Gepul Typuur josum. Arap OyHjad Tamka-
pH, SHEPrUAHUHT OMP KACMUHHM KOHTYP Harpyska samkupurd Oepaérra
Gyuica, KOHTYpra Xy 10y MUIQIOpJard aHeprus Oepull Kepak.

Jlamnaam reHepaTopAa yarapMmac TOK MaHOau SHEpruscH IoKopu yac-
TOTa/I{ Y3rapyByall TOK 3Heprusicura aiiianajie, Oy SHeprus KOHTYPHHHP
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napamerpiapu (L, C) Ounan anuK/Javajgw. ONEeKTPOH JiaMIa SHepriisi-
HUHT OMp TypAaH HKKMHYM Typra afiJJaHTHpHII NpOLeccHAa pocTaruy
(perysiiTop) poJiiHd YHHaliI{, YHUHT BOCHTaCHJa SHeprusl Jaspuil pa-
BHINJIA TeOpaHull KOHTypura Gepuaub Typaay, TeOpaHuIl KOHTYPHAAH Har-
py3Ka 3aHyKHpHra ysaTHIan.

Jlamnagin reseparop samxkupujan 6upn 13-52- pacmpa Gepusrad.

13-52- pacm. Jlamnanu reneparop cxemacH.

Jlamnasu resHepaTopHHHr «-+» «—» TyTKHYJapura Yysrapmac ToK
ManGau ysanrauja, teGpanuil KouTtypunuur C xomjencatopu U~ Kyu-

nanuiurava sapsgnananu. Ulynpan cyur xosjgencatop Telpanpin  KOH-
TYPUHHUHT [ FajTaru paspagsiada Gouliaiiin pa KOHTYp/a mn=—V—T_C-
xyeyeuil gyactorann TebpaHnunap By:yara kesnauu. Teckapu Gornauuin
FaaTard L, JamMmanuHr TYpWra yaanras, WyHHHT YuyH TYpAard Kyuna-
HUIL L, FanTakia WMHAYKUMSAJIAHraH o, 4acToTaly 3.10.K.ra Goramk OYy-
aapit, Wynaail KuanG, naMnadudr avojl sawkipuaa {a NyJbCIaHyBuu
ToK xocu OFaaan (13-44- pacm), Oy TOKHMHI XapakTepH CHJKHII Kyy-
Jaruiil Eeyqn, ra Oorans 6Ynajn. By TOKHMHT JZouMuil Talukwi 3TYB-
uncH fao TEOpaHHLI KOHTYpAra yTa oJiMaitiu, yyHKH YHWHT YTHIiura
C, ampaTyBuM KOHJeHCATOp TYCKHH/IK KHJaJAH Ba y Tok ManOan Ba
L, aipaTyBuH ranTak opkanau yTHO KeTaan. AHOJZ TOKHHHHT ¥3ra-

pyBuaH Taulkua STyBUHCH [, | sinof I0KOpH yacToTaga Tok Masbaura

VTa onmaiign, uyHKM OyHrd aKpaTyByM fagTak wyl, peakTHB KapliH-
CAMPHHEHD KATTa OVJMILH TYCKHHJHK KHJAgH Ba y TeDpaHHIl KOHTYPH
opkast ymib ketaan. Dy TaIKua 3TyByp $asa Kuxatijan TeGpaHuil
KOUTYPHIINE Kydnanmun 6unan 6Hp Xus Oyarand  yuyH, y SHEprus-
nuur Oy Kourypra jaspuit pasuiuja GepuauO TYPHAHUIMHE  TabHMUH-
Jain.

Harpyska sauzopn n uerenmosun (13-52- pacm), TeOpaHuill  KOH-
TypuHEHD L ranrary Ondan mupykTae Gornanran L, rajrakian uGopar.
Hlynpait gnauG, sueprus TeOpandin KoUTypugan nerewMonunra L, Ba L
FaITakJaapuyd KeclO §Tynul MarnuT okHMH BocHTacija Gepuaaiu,
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6) Kyuranuwu appacumon sepu wusuy 6Girearn eewepatiiopaap

bBab3u Kypuamanapia, MacajaH, 3JEKTPOH OCLH/Iorpajuiapia, srpu
YU3HEH appacHMoH OyJrad Kywiauuin 3apyp 6ynaagu (13-53- pacm).

Orpu yM3HKHHHT YCYBYM KUCMM MYMKHH Kajap TYFPH UM3HKKA SIKHH,
KaMaloBYM KUCMH 3Ca KATTA THKJMK OW/JaH KeCKHH TyIIajuraH OyJHun
Kepak, YHAa THLI JaBPHHHAT YSYHJIMCHHM KM IUYHTa MOC paBHIlja ap-
pacHMOH KYYJaHHII yaCTOTACHHM KeHP Opa/liKJa poCT/all HMKOHHSTH
GV JICHH.

13-53- pacs. Appacuyon KyuJanHU STPH  SHIHEM:

Appacumon KyWianmii renepaToOpHUEr MyMKHH Gyaran  cXemasas
puaan Gupu 13-54- pacmua Gepuarai.

VarapMac Kywianuil renepaTopuiur KUpHUL TyTKHYJapHra yJanras-
Jan cyur C koupescatop R Ba R KaplIwnk/ap opkajiu sapsjiiaHaim.
bBynga xonpencatop TYTKHWJIAapHAard Ba Jamna 3alKHpHaard KydJa
HUI THPATPOHHM EKMI Kuitvarurasa Oab srpu unsnyg Oyiinua opTagu

13-54- pac. Appacumon Ky'wnatuul retepaTopHHHHE
CXeMacHt,

(13-53- pacmpars srpu yusuiia 6 uHykta). Iy naiitian Gownab Ko
JIeHCaTOp THPATPOH OPKa/li Te3 pas3psijJiaHajiH, UyHKH THPaTPOH EHrau-
[a YHUHT KAPIIHJIHCH XucoOra o/MAac/MK Aapamaja Kamasiid Ba THpa-
TPOH 3aHMKHPHHHHT Kapuiwiurd R Ba R’ KapuuiuKiapial Oup Heya
MapTa KaM Gynanu. KoHJeHCATODHMHT paspsigjiaHuIuM Ba YHMAL TYT-
KHUJapia KYYIaHHIIHMHT KaMmafHIM »)Ky#a Te3 pyd Oepajgu Ba THpar-
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pou cynrynga paBom dtanu (13-53- pacmaarn srpu  umMsHEgard a’ HyK-
ra). Dynnan keiinp KoHJeHcATOp siHAa wafitajlan 3apsiviaHa  Gouisaiiin,
YHHHT TYTKUUJapulard KyuJaHui opta Gownafigy (a’6” srpu  uusug)
Ba X0KA30.

Daéd Kynuprasiapgan reHepaTOPHUHT YMKHMIU TyTKMuWIapuparn U
KYUJQHHII appacuMoH Y3rapuiuu KesmG unkaau. (g, 6, @', 6/, a’, 0"
Ba XOK430 3TpH UH3HK.)

Tupatpos TYPHHHHP NOTEHUHAJMHH Y3rapTHpuG, THPATPOHHHHT EHMLI
KYUJaHHIIHHK POCT/IALl, JeMaK, appacHMOH Ky4JAHHIIHHHP KaTTaJurHHu
XAM POCTJ/IAII MYMKHH. ApPPaCMMOH KYWIAHHUIHHHT uacToracH K’ Kap-
wHAikee Ba C KOHJAEHCATOP CHFMMHHH YarapTupumn GHJaH pocT/ianalH.

Tupatpodpa HOHJIAHMUI Ba JACHOHJAHHLI IpolleccH GHpop BakT Tanal
KH/AM, WYHAHD y4yH THPaTPOHJM renepatopiap 50 key 7aH IOKOpH
Gyavarad 4acTOTAJH appacHMOH KYUJIaHHUI oMl yuyH KYJIaHHJaH.
YlHajna OKOPHPOK YaCTOTAIM KyWJaHHULIAp OJMLI yYyH SJEKTPOH JaM-
nanu resepatopiapian dQofigajsaHuaaiy.

6) Myassmusubpamopaap

Keifinnru BakTaapaa BMOyasc
TEXHHKAacH Ba TYpJH HMIYJLC
remepatopsapjan Keur ¢oiizana-
HuMoxaa. MyswTueuGpaTop —
TYrpu Oypuak IAKIMJATH Kyu-
JIAHHLT UMIYJIbCAAPHHIAT 3/1€KT-
POH reHepaTopHiup.

13-55- pacmia MmyaLTHBHOpa-
Top cxemasiapuaan Gupi Gepui-
raH.

Cumverpuk  MyabTHEHGpa-
TopAa GMp Xua Jamnanap, 6up
- X TYP KapUIHMKJAPH ry== Fy,

U a2 ’ . Gup xus Komjencatopiap C, =
e fp LY Sorumybuos  —C, Ba OUP XuJl AHOA KapilH-
ii panasep iy JIHKJIAPH Fag== Fag HULIATHIE LM,

Bakrtuusr pactaabka  Gou-

Ynp=1— £ %:" T Janruy f, nafituaa JI, gamna

oun (13-56-pacm). JI;, nammna
6nHK, YYHKH TYPHUHT MaH(u#
kyunauuwn Uy, katta, Bupunuu
namnajary Ua, aliod Kyuniauu-
LI TAXMUHAH MalGAHMHT Kyu-.
nanuu Ua ra tenr, uydxku C,
KOMJEHCATOPHUHI  3apsil TOKH
Tydaian rs, KapUINKia) Kyy-
JIAHHLIHUAT TYWIYBH KHUuK. Cy

13-56- pacy. MyabTHBnGpaTop ny~gawum- ~ KOHIAEHCATOP y3rapnac TOK MaH-
ARPH FPAQHKIAPH . Ganuur Us KyuJaHuud Tabed-

330



puaa ra; Ba I, KAPLIMJAHKIAD opkanu sapagiaHagd. C; KOHJEHIaTOPHH
3apsSULIOBUH TOK ry Kapmuiaukaa Uz, mycbar TYp KyuJaHuilinHd XOCHJI
Kujamy, Oysaa JI, mamna ouux Gynapn. Afinu sBaktiaa C, KOH4eHcatop
JI, Jamna Ba r; KApUIMIMK opkany paspsisuand, Dy Kompeucartop-
HHUT  Paspsai TOKW r; Kapuuiaukaa Uy, Ky$JaHWUIHHED KV TYWWLIEra
caba6 GYaaau sa JI, namna Gexunaau. C, KOHAEHCATOpP  paspsj/iatie
wuaa J gavna typujars Us, Kyusauuln Kamasii Ba BaKTHHHI ¢ nai-
THAA IUyHAAll KaTTajqnkka Tywajnky, J7, Jamna ouudauu, JJ, jgamna
sca Gekunagd, Bynpa Ugy aHoR KyuJaHWIOH Te3 macasii.

t, nafirpan Gouwwab C, KOHAEHCATOD rap Ba ry KAPLIWJIMKIAD OpKa-
JU 3apaisana Golliaiay, 3apsp Tok JJ; sammasudr Typuja wmycOat
KyWwIaHnl Xocua Kuianu, Oy Jamna f, naitraya ouny Gynamu. Afinu
my BaTia C; KOHAGHCATOpP 7, KapHIWIMK Ba OUHK JJ; JaMia opKa/u
paspsijiiiana Gomnao Usy KywJaHWIIHUHT TYWiHmura caGa6 Gynajau Ba
6y Kydaamnn Tyl J/, gavnanu Gexkurtagu. ¢ naiitaa Us, abop
Kyunranuuy  MauOanuar Ua KyulaHuuiura sSIKMH - KaTTajukKa cakpal
OpTazu.

{y naittpa Uy kyunanmuar J7, namna ouwan6, JI; jamna  Gekuaaiu-
ral Karramikkaua gamasau, gemax, U, kyunauum cakpab  opTajiy,
Uy Kyusannun sca kamasiy. Bysgan cyHr npolece Takpopaana OGoti-
Jiaiu,

Jlamnamapiminr jgaspuil papniuiia ounsmmi Ba  Gexmumum  Xap Oup
JIAMIE UHKHUTLE YU HE T TAXMHHAH Tg’]’pﬂ ﬁ}'p‘-{ﬂi{.ﬁﬁ HMITYBC
JIEPHHHM XOCH KHJMILEA 1MKOH Gepajiy.

a\iy.mmsuﬁpa"mp HACTOTACHHY 7y BA r KAPUIHAMKIAPHH éxn C, Ba
Cy curnm 1apHH VarapTHpHIL Ba HUXOAT, TVP WAPUIMJIHIH  KATTaJHCHHHE
}3[‘8})1’1‘1])%‘1111 I-I}»'I}‘l Guaan pocTJjall MYMEHH.

13-14, CTABMNIM3ATOPNIAP
a) Tox .cmabuausamoprapu

Toxnn craduiain, SLHH HArpy3kaza TOK KAaTTAaJHIHHH Y3rapiicus
cakJsaul yuyn 6apeTTepnapias (ofizanannnanu.

Bapertep 50 = 200 mm cum. yemynu OGocMMuia Bojopoj Ouiian
Tynaupuiral Gaanoura woitawrupuaran nygar €k Bosasdpam  cum-
Tos1afan ubopar.,

baperrep Tomacunu COBHTHII BAa KM3ZUPHLL
wapoTapi Gaperrep TYTKHUIAPHIA KyuJaHHII-
HUHP Y3FapHInN Tojia  KAPIWIHCHHY YHra  1po-
NOPLHOHAN paBHia YarapTHpajiran Kuaub TaH-
JIaHrat, Lllyﬂ'ui'l KHAHO, MaBJyMm  derapajapia
KY4IaHHIIHUHE 33rapnmn TOKHINT JKyJa KaMm ¥3- :
raputura cadadé oynany. 13-57- pacm, Bapertepnu

Dapertepni Harpyska Ou/ad keTtma-ker ynad KYLAMI CXemacH.
(13-57- pacm), man0a KyuJaHMIIHHHHT aHYardHA
y3rapTHpHIIAA XaM 3aHXKHPJA TOKHHHI XKyJa Kam Y3rapuiusra spuima-
MH3. Arap HarpysKaHMHT KapliHJHrH JoMMH#A GyJca, y Xoama TapMok
Kyunauuiid ysraprawja Harpyskaja ¢axat Tok sMac, OaiKH KyuJaHHuI
Xam crabua OyiagH.
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Crabunnorud 3jeMeHT cibaTuia TYHHHHIN peXMHMKIA HIUJAETrau
MKKI 37€KTPOJIH Jiamnajan xam (¢ofifajanui MyMKHH.

6) Kywranuw cmabususamopaapy

[owum yarapmac KydJauuuLiap XOCHJ KHJHMII Y4yH EJKHH paspsji
acGeGnapura yXmam CTaGHIHTPOHJIAp HIVIaTHIALH.

Hxkir snextpogin cTaOuJAMTPOH HWYMra UMJHHIPCHMOH KaToj

Ba Oy KaToj Muura CHM auoj Koilawrthpuaran wHma Gasanonnan ubo-

pat. Basonjary rasaunr Cocumn Gup Heua

VH MHAAHMETp cHMoO YCTyHHra TeHr 6y-

| o ‘ Jaji.

a 4 CraOGH/IMTPOHHHHT  BOJIbT-aMIep Xapak-
/ TepHcTHKacHgarn a6 xuem (13-58- pacwm)
/ © ¢ KyWIaHHIl TYLIHIIWHHHT  TOKKa  GOFHK
./ Up s s IMACJMTHHE KypcaTaju. X apaKkTepucTHKa-
/ HUHT @6 WILYH KHCMHTA MOC uerapajard
* na Kyu/Jauu cTaduauaauns KyujaaHu-

.‘Yﬁ_mﬂ wu Uer peltunann.
b [ CTaGHanTpoH KyUJaHHLIN CTAOHIH3aIHS
Kyunanumm Uer rTa TeHr GyjraH ru Ha-
13-58- pacy.  T'as-paapazi rpyskara napasien ysaaxwaau. TapmoksaHras

crabiin TPOMIHUD  ROJILT=
aMnep XapakTepHCTHKACH.

KHCM OHJaH  KeTma-KeT Ko, Ganiact
Kapumank rg yaasaam (13-59- pacm). By
KAPLUHIHKAATH Ky4JiaHHIl Uh‘ll]:‘ KHPWLLI Ky4-
naunmu 6usan crabuiianras KyuiasiiHuHD
hapxura TeHr GYaaj, vyHKH

= "rHur;.rﬁ + Uc'r’

KHD,

) | . Oynpa kupumt Toku [ =1+ 1\
Kupuur KyuJaHUmHHAT OPTHIIH  CTalH-
13-50- pacs. laz-paspaanicra-  JHTPOHJAA TOKHH OPTTHPAAM, YHAard Kyu-
Gharn 5’““-““C\E‘g‘]'!'-"”f“"‘“ol> CXC- papui 3ca GaIacT KAPUIMINKAA KyyJIaHHII
R TYWIHIK Tydailam aeapan y3rapuiucna Ko-
JIajIH.

Harpyska TOKHHMHT OPTHINI CTaGH/JMTPOHJA TOKHH KaMmaiTHpPaad,
TAPMOKJAArH KYUJAHHUI 9ca Aespiu Y3rapuiicH3 KoJai. Cratuansatop
MMM YUYH KEPHILT KYUJaHHIIE cTaOHJIM3als KyWwiaHHIDIan KaTTa
OVomimg, cTabuINTPOH TOKH 3ca CTAOHJIMTPOHHUHE BOJBT-aMilep Xapak-
TepHCTHERACH AN NIIYH KHCMH Ounan anyKananurant LIG['E‘I[TEI,’LE\ ETHILH
Kepak,

Karra cra6uanaiiran  KyuJaHHIIAp OJHII YUyl  CTaOWJIHTPOHJAP
KeTMa-KeT Ynauaji.

Crabumrponsap 70 ¢ Ba ynjan opTHK Kywlauuwiapra Ba 5 Jad
40 ama raua ToKJapra MyspKamnad tanépaanaj.

Bus Gaén kuiran ras paspsyvin CTabHAMTPOHJM  CcTabuimsaropJap-
JaH TAWKApH, SJEKTPOH CTAOWJN3ATOPJAp BA uana YTKasruuin cTali-
JIM3aTOpAAp Xam HULIATH/IE/H.
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Kpemunilan crabuiuTponiap Ky'uJaHuuiu crauinair yuyH Miijia-
THIAAM. YJap Xap XWJ KYPHHHUIJATH KPeMHHIN AHOAIAPAND.
KpeMHUitIL  CTAGHIMTPOHJIAPHUHT BOJILT-aMIeP XapakTepuCTHKACH-
nuur Bmun Kuemu (13-60- pacM) yHHHP Teckapu TOKKa, TecKapu Kyu-
JaHura moc Gysran gucMuAup; Oy KMCM TOK YKHra TaxmuHa napad-
qiesr woiiamrad (13-60- pacmaa tyrtam unsuk Sunad Gepusran).
13-61- pacmaa xkpemuuilim cTaGUIMTPOH-=

A L JH KY4JaHHII craﬁnmaampnmmr cxemMacH
i Gepuaran, Oy cxema ras paspsajjiu craGuiiu-
/ TPOHJIH CT&ﬁHJIHBaTU[J cxemacura yxuiaid.
.U-"W-‘ = =y /{muuﬁ
Pl T § F Unis e e
— —_—
‘m aup ms L]
MOKL
i ) Uerp T
< ! :
inee | .
L3-bU= pacs. I pesiiiag era- 13-61- pacm, Kpemuuiinn cra-
GRUAITPOIIINT BOALT-aMiep GHIMTPOILIH €TalHAH3ATOP CXe-
XAPARTCPHCTIKACH, MacH.

Cra6Gusmtpon yTkasmaiiauran itynasumja yaanaau. larpyska cra-
OUJITPOHTa Mapajient yaaHajiu, TapMokKa KeTma-ker kuanb Gasnact
KApLIWINK YJaHaju.

Kpemuuitm craGusmrpornap 7—100 ¢ Kywiannuuiapra Ba 20—33
Ma Tokjapra myupxannaG Taiiéprana.

13-15. DNEKTPOH-HYP TPYBKA

DNeKTPOH-HYP TpyOKa 3JEKTPOTEXHHKAHHHT TYPJIH COXAjapHia —
pajHoJioKallksl, TeJeBHJEHHe, Y/uall TeXHHKACH Ba GOWIKa/lapia KeHr
HIIATHIA M.

Tpy6kanuur wmma Gaanonu Konba maksauaa 6ynaum (13-62- pacwm).
KonGanuur kenraiiran Ty6n WYKH TOMOHAAH JOMHHOGOp OMJIAH KOIljia-
HHO, 3KpaH Xocua Kujajgu. TpyOkanuur skpanra kKdpama-waplid  KHc-
MHZA 3JEKTPOH HYPHHHI IAKJIAHHILHTG MYJDKaAIaHran KypuaMa Koii-
namran 6yaub, 6y Kypuiva 91eKTPOH NMPOKEKTOpPH EKH dJeK-
TpoH Tynu jeimnany. Dy kypuama K karon, GOwKapyBuH 3JEKTPOJL
(typ) 53 Ba mnsmHAp wakaugard nkku A, Ba A, anojjgan uGopatiup.
Katoa Ba anoj opacujaru sJekTp MaHjoHH KATONJAH UMKKAH 3JIEKT-
POHJIADHH eTap.iua Te3/aTaay Ba yJjapra SKpaH cHpTHaa 2Kofisiaiiras
(hoxyc/la KecuyBuH Hyp IUakjauey Gepagu. IJKpaHHHHD 3JIEKTPOH-HYP
Tywral HyKTacuaa €pyriuk uakHaiau. DolikapyBum s/ekTpojl mnoren-
UHa/MHK Y3rapTHpHC, HypAaru SJeKTPOHJap MHKIOPHHM, SBHH 5KpaH
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HYPAAHALIMHAHT WHTEHCHBJAWTH Ba EPKHHJMNIHKA POCT/IALI MYMKHH. AHOj-
Japian GHPHHUHT NOTeHUHAJWHK  ¥3rapTapuil OMaH  SAEKTPOH-HYpPIi
IKpai1a aHuk, JOKycnawl 8a wy OGunaH HaKHAETraH HyKTAHUHE KeCkWl-
JHIYHE AXILUEAAT MyMKHH,

DNeKTPoH-HYp HKKHTA KYWJAaHHII GepUAral MKKWATA oF AMPYBUH Njac-
THHRAJZP KY)TH opacHiaH YTaad. X NJACTHHKAJapHHHF 2JeKTp mali-
JOHH SASKTPOH-HYPHH [OPH30HTaA TEKHCAHKAA, 6oka XKydT — ¥ miac-
THHKaNap MafAOHKM 5Ca BYPHM BEPTHKAA TEKMCJNKAZ OFAAPAIM.

A
A 2 :
x B £ dnexmpon Ryl
- h
Frpai
g g g 3
X ¥

ot N -
13-62- pace.  DaeKTpoii-0ypan  TpvdKa, T

X NNacTHHRANApra ojaria épiaMud appacHMOH Kyuaanwm Oepuna-
o (13-53- paca).

Nappruur Gommja KyunanHiy HOJJAH MaKCHMyMraua TYFPH 4H3HK
6Yiinab, ABHM BaxTra NPONOPLHOHAJ OPTAAM Ba 3JIEKTPOH-HYP AOHMUK
TeaaK Ouaad skpak O¥inad uanjay VHrTa CHUDKMITAK, MaKkcHMyMra
SpHIIray, KywianHul Tesga (f, BaKT HUMAa} HONT4ud KaMafgk Ba SJeK-
TPOIU-HYP 4eKKa {VHI) HYKTagaH Te3la TeCKaph HKYHANHILAA SKPaHHHHC
JacTaaGrl (Uam) HyKTACHTd AABPHHET OXWpPHAA €Tald, LYH#aH Ccyup
fipousce sna Tagpopnanagn. HypHusr skpanpa afivu 6up TpaeKTophs-
HABr ¥sunan k¥n mapranald xapakataanrivd Tydakau Y naacTrHkaza
KywiauHll 6Jamarania 3Kkpanfa EpyF TOPH3OHTAA UM3MK  KYPHHAILHN
(13-63- a pacum).

Arap Hyp 3kpam 6yiinal xapakatharaérraH Gupop nalitma ¥ fnac-
THHKABApra KYWAanAHLl uMnyqascu Oepuiaca, v Xosna Y mnacTHHKanap-
HUIID 3JeKTp MafOHH 3JeKTpOH-HYPHH HMRYJBCTa MPONOPLHOHAT pa-
BHILAA BepTHKAN HYynajwinga orgupaiu. Arap HMITYABCAZP  APPaCHMOH
Ky'saatiinr wacToTac OWRaH TAKpOPNAHCa, SKPaRHMHC afivd Oup xoiin-
A4 HYDUUNT OTHINMM XaM Takpop)aHafiH. EpyF.nHK AHepuuach  Tydaiay
IKPAUG HMIYALC BY:KYJATa KeATUPral THLLTH EPYF UHIHK KYPUHHO Ty-
pam (13-63- 6 pacm).

HKK1T2 THIUNHHEE MaBXyZ ©yaumu Y niacTHRKanapra Oup Aasp-
HHHT §3uja IIKKHT2 HMnyabe Gepriraniiy Guisupann (13-63- ¢ pacwm).

nexrTpon-nypil 3aeKTp KU MArHMT Maitgotufan doiaaranné Gou-
KapuLl Mymiai. MarduT malizonniar gofiganarut Gomkapuuiia Gout-
KapyBun MartnT MaflioRM Tpy6xa SKHHRIA MAXKAMAAHIAH ranTaxaap-
Jad YTYBUM TOKJAP TOMOHHAAH BYXKYATa KeXTHPHAAAH.
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\B.Jtex'rpon -HYp prGKa 371EKTPOMATHHT tyaxuunap épramuaa Tpex-
METHHHT Typrad >KOHMHHM aHMKJEHIHraH pajioJIOKaTOPHIHT ACOCHIT KHC-
Mip. TIpe/MeTHHHT TypuIl YKOIHHM @HMKJAW MAKCaiuia y Hasapla

WiraH HyHanimia JeKTpoMarkiT TYJIKHH HMITYJILCAAPH  10GOPHAa M.
R,T,H.METFaIIa etHG Gopran TY/IKHHIAD KHCMaH KafiTaji. Y nJacTHiKa-
Japaa MMIyJLCHH  10GOpHAraH naiiTaa Ba
KaiTran TYaKuHEA Kalysa KuauG osral naiitia
KyuJaguin MMIyJabCaapH, Jemak, Tpyoka K-
panufa Tuuwiap nafigo G6ymagu. Tuuap opa-
cnjary macoda npejMeTHHHI pajHOJIOKaTop- .

JIH  Y30KAWrHra OOFJIMK  Ba  3JIeKTPOMAarHHT '
TYJIKUHIAPHUHT  XaBOJAA TAPKAJMII TEe3JIHTH @
300000 km/cex sKaunurunu OHACAH X048

YHH aHHKJAI MyMKHH. aj 6) 8)
ONeKTpoH-HYP TpyOKa, LUYHHHTIEK, Tele- .
BH3OPHHHT XaMm acocuit KicMuanp. Knneckon—  13-63-pacm. Tpybka skpa-

Kabysl KWJIYBUH 3JEKTPOH-HYP TpyOKa sKpa-  Hila  SJCKTpON-HypHumiT
HHJA 2JeKTPOH-HYpPEpAaMHJA TacBHp «XOCHJI 13
KHJITHHA M.

13-16. DNEKTPOH OCUMNIOIPAM

uiekTpon ocliwiorpad — Te3 yarapyeuaH 3SaeKTp KaTTajnk/apri
BH3yaJl Ky3aTHUI Ba CypaTra oOAJHUI y4yH My/kajianrad  acGolimnp.
YHUHT acociil KHCMIT SJIeKTpoH-Hyp TpyOKaiup.

Ocuunorpad 37eKTpoH-Hyp TpyOKacujpari orgupysui X niactiika-
Jlapia appacHMOH Kyuwiauum GyJraHuia 37eKTpPoH-HYp uanjad  yHrra
JIonMHit Teamik GHJIaH CHUKHIAN Ba 3KPan/d ropusoH-

Tan uusuK Kypuun6 typamm (13-64- pacwm).
OrpupyBun Y nuactHHKajapra wactoTaci appa-
CHMOH KyWJaHHII vacTortacura TeHr GYuaran YiuanyBun
KyuJiauHir ﬁepamns, 6}’ KYHJAHHIT HKKaJ1d K}-"IJIHHH[U
Jaspiapunpnr  Gomwankmmra  xam Mmoc Gyscus. By
(VouanyBun) KyWwIdHHID TanCHPHAA 3JEKTPoH-nyp Gy
KYUJIaHHIIHUHT OHMI KHiiMaTtura nmponopuHoHan xarra-  13-64- pacy. ¥p-

JIHKKA BEpTHKA/I iyHammna oragu. Mxkana Ky4JIaHHII rauiadrran Ky
JIAHHIDHHHD OCLLa-

TABLCHPHAA HYp Xap GHp Jasp paBomuaad skpania ir- JOFpAd SKTBNH:
yaHaéTran K)r‘-{..‘]'aﬂl{llﬂﬁii-lf' IrpH YH3UFHHH TaCBHp.ﬂElHﬂH Jlary srpu uH3u-
Oy YH3HKHI Ky3aTHLI Ba cypatra oJuir MymxiH (13-64- EH.
pacm).

Oparza, orjupyBul [IACTHHKAJAPHHHT KYUJIAHHILIAD TabLCHPHTa ces-
THP/MIH KHunk GYJiajn, wy cabaOiu IviacTHHKaJapHuur xap 6up Kyd-
TH YYYH KyuadTHPHII KOIPUUHEHTHHH POCTJIOBYH MKKH KacKau/H JaM-
namn KyuaHTHpruu Kyiinaim.

[Hynnafi kumi6, 3JexTpoH OCUHANOrpadiHHT, SJAeKTPOH-HYp TPyOKa-
Jad TtamKapu, OHp FHofra MOHTaXK KMJIMHTAH GHP KaHya KypH./Masa-
pH — yseaiapu Gop. DJEKTPOH OCUMIIOrpapHHHT CKEJET CXeMacH, Talils
KM KYpuHHIIM BA yHH Oowkapuuw KyfAuza 13-20-§ xa Gepuaraw.
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13-17. ®OTOSNEMEHTNAP, ®OTOKAPLLMNUKITAP

Yrran acpuunr oxupuga A. I'. Crosetos dotosddext Xommcaciin
TeKUIMP/JAH Ba YHHHP ACOCHH KOHYHHATJIADHHH aHuk/Ja0, Oupuuun (orto-
SJIEMEHTHH fAPaTIH.

EpPYF/IHK 3HEPrusfCUHU 3JIEKTp SHeprusra allaHTHpUIUTA XU3MAT Kil-
JIYBUH acﬁoﬁ doTosNMEMEHT JeHHaany.

Tamygn Ba uuku QGoroapdexTH dapy Ki-

: JIMLT Kepak.
- A Tawu dotoaddekt wyHaaH HGOPATKH, EPYFINK 0K -
(A MH Mojjara kKupuO, yHra Y3uUHMHT SHeprusicuum Gepain.

Harmkaga 6up KHCM 3/EKTPOHJIAPHHHT SHEPrHACH OPTHO
KeTa/ld Ba YHKHIU HIWHHKM Oaxkapuira erapad Oyauo
KOJIaH, WyHLail KHaub, 31eKTPOHIapHHHT MOJIAHHHT Talll-
v KH KAaTJIaMHIaH YHKHIIH, SBHH (OTOSAEKTPOH IMHCCHHA piil
13-65- pacw. GEPE{H{' .
Tawgn  oto- Tawu dorosddextian Bakyyman Ba ra: TVIIHPHJ-
shdextan o+ raw  poTOINEMEHTHAPNA, IUYHHHLAEK, (OTO3NEKTPOH KY-
TOINEMEHT, naiitupruuaapia  Qoiiaananiian.

Mukn ¢otoshdext myHaan uoopaTku, CpYyRIHK OKUMHHMHT  3Hep-
riusicu mojzara Gepu/ud, afpuM SJIEKTPOHJIAPHHHT SHEprusicHHn Kynaii-
THPAAM BA aTOMJAPHHHC GHP «HCMHHY HOHJE0 AHTH  33pag  TallyBuM-
JIADHUHE (3PKUH 9JIEKTPOH/IAD Ba TEIUNKAAPHHHT) XoCHa Gyauiunra cadat
Oyiann, OyHUHT HATHIKACHIA MUKH 9,10.K. X0oCHJ OYnaji €k MOJJaHUHT
Y TKasyBuaninru opraii.

Wuku dorosddextaan GexutyBunt watiamas ¢gu pentuinm  oto-
37eMenTAapaAa XamAa (OoTOKAPIHAMKIAPAA (oitianatiiiai.

BakyyMmian KHCJOPOA-He3nilin  oTodieMenT Hulijid  Bakyym  XocHn
KHIMHraH mpma kosbajan nbopat (13-65- pacm). KonGannur yura épye-
JIK KMPAJHra «1apyarclijlall Talkapy Xamma HYKH CHPTH KYMYLI KaT-
Jami OuiaH KomsaHajt, Oy Komjamra uesuil okcnin cypruaain. Kymymr
KATJIAMH Ba YHH KOMJaral Yaja YTKAsrny Katham  (oTodJeMesTHHHD
karoin Gymajm. KonGauwur ypracuja Koflnaliran metansn Xauka ano
6y nann.

Daén KuaMHaérran Bakyyman (hoTos/ieMeHTAaH 'raLm\apu siHa  cyp-
Ma-nesnitin Bakyymin (orosznementaap xam 6ynanu, 6y (oTosjeMent-
Jiapaa KyMyul KaraaMm ypuura cypma Katiamu cypuiaiu sa Oy Katsam-
ra vana yTKasrua CypTHiaam.

I'as tinaupwirad ¢otosneMeHTap (akaT KHCIOpoj-lesuim Gyna-
an. Yiiap Bakyymia (oTOIJEMEHTIApAaH YHIA BakKyyM XOCHJ KHIHH-
ranJian cynr, ojarga Kosbara nact GoCHMJArH aprod  TYJIAHPHJIHILK
Guyiad (papx KuJau.

Tox manGan ynaurasjga (oOTO3JeMEHTHHHI aHOJH Ba KAaTO/i Opac-
Ia snektp mafilonn Byyara xemanu (13-66- pacm). Arap dorossement-
HHHP Jlapuaci OpKaiil YHHHD KaTofHra €pyrauK OKMMH Tyllca, y XoJ1d
IMUTTEPJANTAN IEKTPOHJIAP MAaHIOH TabCHPHIAA KaTO/UlaH aHoira Ka-
pad cuipkuiian Ba 3amKupaa (GoTOoTOK XoCHJ OYJajin Ba y KATOJ €pH-
THITAH OyTYH JIaBP JaBoMHJA MaBKya OYiaju.
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DOTOTOKHHHP KATTANHIH EDYFJIHK OKHMHTa, TOK MaHOaHHHHT Kyuja-
HHIIHra Bd HATPY3KAHHHT KAPLUHJIMIHUGra OOFJIMK.

Bakyyman ¢oTo3neMeHTHHHI BOJLT-aMIep XapakTepucTHKAcH yarap-
Mac EpyFIHK OKMMHJA KY4/IaHHII OpTHINM OusiaH (oToTOK jJdcTaab op-
THINHHH, CYHrpa 3ca JeApan ysrapmac GYaHG KoJuluMHH KYpeaTaju
(13-67- pacw).

Bakyymim  ()oTO3JIEMEHTHHHP  EPYFIHK
xapagrepuctuxacu (13-68- pacum) dororok-
HHUHP EpYF/IMK OKHMHra GOFJIHKJMIHHK KYp-
caragd, Oy XapakTepPHCTHKAJaH SMHTTHp-
Jiaura"  3JIeKTpoHsap  coHW, OuHOGApHH,
(oroToK Xam (hOTOI/IEMEHT KaToaura Tylia- Ua
€Tral Epyr/IHK OKUMHIad [IPONOPIHOHAN 3Ka-
HH MabJyM.

Mukpoamvnepnapaa udonanadras  (oro- ——
TOKHUHF JIIOMEH (4M) Jiapia udojananra e
(18-1-§ ra kapaur) épyrmuK OKHMMHUra HHC- 13-66- p’ml_ T o
Garu (oTO/1eMEHTHHHT CEe3THPJIHTH spperran hoToanemenTHHIr
Jednnanu. Bakyyman ¢oTossnemMeHTIap yayH KYUHAH cXeMacH,
cesrupaHkHAHr KuiiMatn 20—+ 100 mxa/am.

[a3 tyaaupniran (oTo3/IeMeHTIapUHUAT CE3rHPJIMIH  3JIEKTPOA/IapH
opacija TrasHHur HOHJAINYBH caGabin Bakyym/ad oTod/aeMeHT/iapra
Hucbatan 4—D5 mapra karra GYnaxu. ['as TYJIAHpUITaH 3J1eMeHTJIaDHUHP
HHepT/iurn auua karra. PoTo3JMeKTPOH KymaifiTupruu— tau-
K# (otoaddextmt (oroieMent 6YauG, YHHIr (HOTOTOKH HKKHJIAMYH
SJIEKTPOH 3IMUCCHS XucoOura KydaiiTHpu/agH.

il
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q4a 80 8 At az2  am
13-G7- pacm. Baxyymau (poroane- 13-68- pacy. Bakyymmn do-
MCUTHHIT BOJILT-aMIep XapaKkTepue- TO3JIEMEHT HUHT EPYFJIHK Xa-
THKACH. PaKTepPHCTHKACH.

[nmwa Gamnonpa (13-69- pacm) K katog Ba A aHOALaH -TalIrapw,
K;, K, Ba Xoka3o GMP KaTOP CHPTH SMHCCHOH KaT/iaM OWJaH KOIJIaH-
raH WKKHJIAMYH KaToj-3MHTTEpJap Koiaamran. KerMa-ker Kofiyamrad
xap Gup Karoj y3WmaH o/NJUHTHCHIAaH TaxMMHaH 100 e ra sIKMH OpTHK
floTeHMaira ara. Xap GHP HKKHJIaMUH KaToj yHu OomGapIuMOH KuJa-
érrad GUpJaMud 3JIeKTPOHJap COHMJAN KYMPOK 3JIEKTPOH/IAD UHKAPAZM.
VKknnamuu 271eKTPOHIAD COHMHHHT OHPJIaMUH 3JIEKTPOHJAD COHUTA HHC-
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Gart MKKHJaMun 9SMHccHsT ko3adduunenrtu o Jeinnany,
yunr guiimatn 3—4 ra renr. Wlywpait ka6, n ta MKKWIAMUL  Kas
o/ (DOTOKYMANTHPrHYAa YMKHIL TOKH o" 6YJiaju.

“N E‘pyeﬂy A1

13-69- pacM. DOTO3NEKTPOH KYNaHTHPTHUHHHE CXeMacH.

Doroxinalfitupruunubr cearupaury 1 a/am ra eranm.

DorosexTpod KYNaHTUPTHUHMHP  KAMYHJIHLCH  YHHHT  3CKHPHIIH —
BAKT YTHINT OWJIAH YHHHT CEeSTHPJULHHHHP Macadiniud Ba 10KOPH Kyu-
JIAHHL@AH QOHaNAHHLLIHUHD 3apyPJIHEHIED,

Dotokynaitupruy  kyn XoJauaapaa kyuafi-
THpruunapiad doiizajaimaciar karra  KyuJas
HIIUT OJIMI UMKOHHHK Gepajiu,

bBekuTyBuM KaTsiaman €ku BEHTHIIH (oTO-
SJeMEHTHHHT HUNIAWM p YTKA3yBUAHJUKIH Ba
n YTKA3YBYAHIHKIH uaja YTKasrnuiap opacu-
narn  GeKHTYBUM KaTaamjan  poiijasanniira

acocJ/ianrat,

.8.70- pacw. Bepk- Q)o*ro.a.r[emer_}T EpUTHATANAa  aiipuM 3J1eKT-

TyRun KatTaaman go- POHJIAPHHHT  ePHIIMK  OKHMHIEH  SHEPrHs

ToMEMEITHILIE Tauw olMIIH  XHcoOura sHeprusich opraau. By 6ip
RHERY PRI, KHCM aTOM/ApDHHHT HOWJALIMIINTE BA SIHCH 3a-

PAA TALIYBUHIAD — 3/eKTPOHJAp Ba TellHKJ/ap-
HHHT Xocu/l Gyuuuura cabab GVJaau. & iy
VTHII 3JeKTP MalflJOHHHHT TabCHPHIE XOCHJ
OyJiram 3JeKTPOHJAp N KaTJjamra, TeLHKJap
sca p karTiaamra kerand. Hatixana p Katnam-
Jla OpPTHKY4 TEIUMKJAp Ba 11 KATJIaMia OPTHK-
ya 37IeKTpPoHJap Xocwsa OyJaagH. p Ba n Kar-
JaMsiap opacHiia Xocua GyJ/ran noTenuuasiap
(3.10.K. J1ap) hapku TamKH 3aHKUpAa p KaT-
Jamjad n Karaamra  yrTapgran [ TOK XocHJI
Kuiagn., By TOK KarTAJHrH  sJeKTponJap Ba
TelwHKIap MHIJIopHra, GuHoGapuI CPyIiK OKH-
' MU TIPONOPLHOBAJILID.

71 paen: L‘n-pnmsu; Bepiurysun Kartiansa — QoToNICMCHTHHED
KaTnavs potodesient cxe-  TYIWIHUL CXCMACH DA TALIKH KYPHAHUIL 13-70
) MACH. pit 13-71- pacmaapia kypeandrai.

Bexume

Ramiavmy  Ganawgmgop
.. ﬁm%w .

Exgenux wypy

Yanadmrcszue
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Onka winar ékH amoOMHHNL AMCKKA £ YTKA3YBUARAMKAH vana {1-
Kasrky, MacanaH, celeH KaT/aM{d CYPTHATaH, YHHHT YCTRIAH # ¥TKa-
3yBUAH/HKAK uana yTkasruy ApeM waddod KatnaM €kH ApEM  wad-
od MeTanl, Macanad, KyMyll KaTjaaMH KOORAHaQM. YCTHAaw 3ca wad-
o XxuMos napaacw KOMJAHAJH.  DeruTysud kamiam spuM  waddod
KaTJamra Tern0 TYpyBYM "ala YTKasrHu KaTiamia BYXYAra Kehaie.

Hama YrTrasruunap cudarvia cesed, Muc | OKCHIH, OATHHCYTYPTIH
TAARHI, ONTHUFYTYPTAH KyMyHI, KpeMawit Ba Gomanap KUIATHAZAH.

Kpemuuitn gotossiemenT 7 YTKa3yBYaHJIHKAH apajalMalH  KpeM-
HAl nnactHikapad wOopat. [lAacTuHKaHMAT cHpTHra Bakyymia anddy-
CsuRamy By Guaan Gop apaialiMacH  KMPHTHITGH Ba 2 MK ra skRNR
KaMdbuKaa p YTKa3yBUAHAHKAN COXa XOCHJ KHAUHCAH.

[Kpemunitnu anemesTnap Garapedcd Kyéw Oatapesnapn Befiujiand pa
KYAI SHEPTHACHHK OeBOCHTA 3MEKTP SHEprHsicHra alnanTHpHuLia Hil-
JIAaTHAA]H, yAapHHHr (oiizand Hw  Kosddrumenth 109 ra saxud. By
Gatapesiiap, macanar, Eprunr cymvuit Nynmoumapuia pa,unoc*raﬂunﬂ-
Japra sneprust Sepall yuyH KyanaHwaamy.

BekuTyBUR  ATJAMAR  (POTOSJIEMEHTIAPHHAT CE3THPJUTH  IOKOPH
{10 me/am va agxua). By xun boTosnementAapuHEr Cotuka XN oTo-
SAEMEHTAAPAAH adSaNINCH yJAAp YUYH 3Heprusi MaHOaHHHHT Kepak oya-
MAaCJIHrHAHD. e

QoTo3eMEHTAD SNEKTPOHUKA, aBTOMATHKA, TE/eBRICHKE, OBO3/H
KHHO, VJ9aill TeXHHKACHHHHE TYPJH COXaAPUAA KeHT Kynuanunagu.

13 72- pacMaa MHUCOA TApUKacHaa .
3HF cogna dotopede cxemacn Gepui-
rad,

Jlamna f man épyrimk  oTO3Ne-
MeHT 2 HHHF gapuacHra tywind, [y
doTOTOK X0CHT Kuhamu. DBy Tok r.
KapIBANENA e KyWIAHNIT TYIIHLIM-
HH  pyxygra Keatupagd. Ulymune
yuyH aasmiia 3 HHHD TYpHIArK DOTeH-
Al [y JNAMOAHWHT Katofd NOTeH-
LHAAHAAT KUK O3 H B2 NaMIaHWHET . S
anoll salkupy Oepk, 4 KOHTaKTOp 13-72- pacy, doTapene cxemach.
Fantaruja ToK HYK Ba WIYH  33H- L
HUPHATH KONTAKT & y3uraH Xonxa Gnaiu. o

QotovemenTra EpYRINK KCeTHINHN Tycaguray OyioM naiigo Gyaran-
za Iy 1ok fijonanu Ba fyre Kyunagum TywHwk 6yamain.  Jlamna
OUMTAgK Ba aNOA TOKH KOHTAKTOP FANTAarH OpKamd YThG, WLIYH 3an-
HHPAA KOHTAKTIAAPHU TYTALITHPAJIH.

Bynaafl peniepad Kouseitepmad yrapurad OYIOMJAADHN SBTOMATHK Ca-
Ham, xapdM Ba TAKHKAARTAH 3CHANAPHHH TYCHUI Ba OOWIKA KYUrHHA
woltnapaa goitaananngazu,

DMeKTp KAPLWIANHMTH EpYFNMK TabcHpuAa YarapagWrad ac6ol doTo-
KapwuaAuK (doTtopeancTop) Iel aranand.

DOTOKAPWIHNUKHUHT TYSHAHINE Ba yJaHHL CKEMACH 13-73- pacmpa
KY pca"rimrau. L




Ifmna, kepamuxa €ku clonaaan KHAKWGan onka naacthixka [ ra
yana ¥rkasruu Kataamu 2 cyprHaagd. 3aHxupra yAaw yuyn uata Y-
KASTHY KATNAMPA KOHTEKT 4 Map énwmmtepuiamy. Yapma Yrxasruy gar-
NaMiil Hamiad cakjamr yuyH y Waddod nak Gunad Konmaanajiu.

EpyFnK TYLWMIIMAAE cakJaHrad QoTOKApIIHIHKAAM O3THHA  TOK
YTHG Typaan, OY TOK <KOPOHFHAHK» TOKH JednnagH. PoTOKapLIMMIK

EPHTHIFAHAA YHJIAH «EPYFIHK» TOKH YTaju.
- Epysnok oima  (EpUTHJ/IraHAHK) OpPTrania
» épYRJIHK TOKH XaM OpPTajM.

// IR EpyrInK Toxd OnaH KOpOHFHJIMK TOKH

opacifari ¢apy $oTOoToK JeHHIaan.
: POTOKApIKAKKIAD TYPAH-TYMaH uaja
JTKAsrHY MaTepHaniapiaH: ONTHHTYTYPT./IH
KYPFOLIKH, OATHHTYTYPTIM BHCMYT, OJTHH-

F‘. i!__gi—'ji__f FYTYPTIH KAAMHMI  Ba XOKa3onaplaH KuJH-

[] W
FEETTEEETETES R TIES,
Wil ST AT ST AT S Ay BV T A A

Hanu.
- : POTOKAPIUHAHKAAPHAHT CE3THPIHTH
13-73- pacy.  PoroKapmuigK- : N
AIRT TYSHAMIE B8 K§HHAHID Tamky GoTospgerTan BakyyMm dotoade-
CXCMacH. MEHTVIAPHHAT Ce3THPAMIBAAH oKopH Ba 00

MajiM ra eTagd.

DoToKAPUIHANKAADHHHT WHEPUNMACH KaTTarHHa, IIYHHETEeK yhap
épyrymk oM Ginail wu3HKJAMMac Gofdanmuiuira 3ra.  PoToKapunuIuk-
NAp caHoaT JIeKTPOHMKACH, aBTOMATHKZ, YJuall TexHWKacH Ba Oouxa
COXANApAA KeHr KyJNavuiafu.

13-18, TEPMOKAPLUMNHMHNAP

Kapmuaukaapy teMnepatypara KeckHH Ooramk Gyaraw vana yrkas-
THY KAPIUMAHKJIAD TEPMOKAPWHAHRKAED €KH TEPMHCTOpPJAap
nefvnanu. TepMOKADIIHANKAADHHHE TeMNepPaTypa KapwMIHK Koxpipuiin-
eHTnapd Manpufi 6¥aub, abcoaior kuiMaTh
JKHXATHAAK METAMNapHHKHAAH 10326 MapTa
katta. Temnepatypa opTTaHUfa TEPMUCTOD-
J1ap KApWHJHKNAPHHHHT KaMaiinioura cadad
HCCHKJIKK SHEPFHSICH TABCHUPUAA 3SPKuUH 3a-
PAL TAWyBUYMAD COHHHUHT KYnaRmimuip.

4
w
P
=

»N
L~
o

r 160 \ . Kapumiakiigr Temneparypara Gorjn-
3 80 © JHEIM TepMHUCTOPAAPHHMT OHP  TYPH YuyH
‘é\ 13-74- pacmga k¥pcaruira,
S o \\ TepMOKapLIMIMKIAP  MYXHTAAH  HCCHIK-
g N | omx Gepnui, TepMmuCTOP CKH Ku3NTUI OpKa-
g ¢'80 i S l JiH TOK YTRA3uW HYAH OBNAT KIEETHNG)E,
A \ MyxnTimnar  TepMokapiiimIKiaPra Tab-
ﬁf io-20 6‘ wmaoﬂjc cupimnl Gaprapady KRAHIL yayll yiap XnMod
7 Kot Oichan kolssyue éxn men Gan-
1374 pacu. MMt HOWIAPEA  FKODIITI PG
TEPMHCTOR KAPIIANETNIILT TeM- U
nepatypara  Goramsy xoaa - Fhnsrmpe Spruea apad repMicTopaap
VAPHLL SCPH MHBKHEN, TYHIR ROLCTPYRIGGINL B TYRWIH &K
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Ja — CTepyKCHb, AMCK €Ki wmapua wakmuja sicanagu (13-75 Ba 13-76-
pacm),

Mynuok makauzari tepmokapumiikHunr rysuam  13-76- pacvaa
k¥peaTnaran. 3 X 8 ama Yauamami wnwa Gadionra kapumimra 150 ox
6Varan uaga Vrkasrnu wap koilaawrupuarad. [llapuara Bodsgpam yu-
J1ap MaXKaMJaHrau.

By TepMHCTOPJAPHHEI  HCCHEJHK
uHeplusacH  HHCOATAH  KHUMK, w1y
cababam ynap, Macatai, HOKOpPH uac-
TOTaJH TOKJapuu 11y VJiuaHaétran
TOKHHHF KU3gupuum Tydaiiim  yaap-
HHHI KapIUMJIHKJapH Y3rapuiuura Ka-

MMT-1 2 pa6 yauamga KyJanaHunamu.
a
)
iy 18 - .
i_- i o @_
a) Y
13-75- pacm. MMT vunmparn 13-76- pacv. Mynuor
TEPMICTOPHIHT TY3HHINI uimaars T8I repmorap-
2 — WADIIANK IKUCMY; § — KOHTaRT LIHAHKHI I TY2HHLI,
KAnNuKdadnap; € — MeTans NHMOs

Kaneynach; ¢ — i waaaTop,

«klrnar («Hunas) munujarn MUEKpoTepMucTOpPIaApHa JHAMETPH  MHJI-
JHMETPHHHT 10371a11 OMp Heya yaywura TeHr OVJAran uwaja §TKasrnu
wapua naaTHiajan Kuihran yunap 6uiiag Gupralukia Tamky JHaMer-
pit 0,5 mat ra reur OYaran wmmwara npeccianras. lluma  koprycHuur
yayuiurn 3—100 mm. Byngait Tepmomerp — 70 pan 250 C raua Tem-
nepatypaiin YUuamra uMKon 6epajn Ba CeKYHJAFHHT 1031ai Oup yuyl-
Japura reur GViran MCCHIJIHK MHEPLusicHra sra.

TCP;\IIIC'I‘(]l!.-'IEI[), JRYMIAA, aBTOMATHRA, y.’I‘IElLLI TeXHuKacu Ba Gou-
KA COXanapiia Ky Kenr 1{_5".‘1.‘1{11!H.‘lil;_ll!.

13-19. JABOPATOPHA WLLIA.
YANA YTHKA3MMYNK TYFPUNATHMYIIAP

Wi Guwapmugan anpaa 13-4 pa 13-5- § napsunr Masyymt Guian tannwus yi-
KHIL JTO3HM.

Hu naann
1. My Gamapum yuyw Kepak Oyaran acGefnap Guian Tauummur pa yaapiuur
ACOCHIT TeXHUK MavJymeTIapnii €snb oqmmr. TYFPHAGrHYIAP YUYH yA&PHUND  HOMi-
HaJ TOKH BAa HOMHDAJA KYMMaHHLIHHM an0aTta aniiiall Kepak.
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2 Cxemamn finennr (13-77- pacm) Ba yuu paxGapuirnsra gjpeariie,
3. Kywmaguunnr Typay KuiiMaTiapiia aMiepeTp Ba BOABTMETP  KYPCATHLLIA-
PHtiH 13-1- skanaara a6 omr sa 1ge, TVEPH TORHHHD U/ Kydnauinira GORINKIHK

rpaguirst, At Jog, = f(U) ui acanr.
4. Cxemaunt fiueuse (13-78- pacy) sa yud paxSapusruzra Kjpeatuur,

=2

'+ @—o
13-77- pacy. Tiepuaariaunnr 7iepn 13-78- pacy. T{rpuaaruynuer Tec-
TOKH IPa@IrHEN 0Jinl cXemac, Kaps TOKH Tpadiritud onum cxe-

MEACH,

5. Kywmannmuimr 3- nyukTaa oauurad goilvatjapuaa MicagaMicpyerp Ba BoabT-
,\n«rp I(I\"l annuraapun 13-1- sxagsanra ésnar sa [ e Teckapn Tokunur U Kyuaani-
ra Govaannnn rpadurn, avan Lo = F(U) wt scaur.

U gy 3 pa 5 nyngaapujary KHIMAaTAapuan xap 6HpR yayH TIEpH
L SO

Tec.
annganr, TV piaan ko] HHenTHRIED KyuJaniura GOrIHKARR  rpadisring, ssiu
le [(U) nn sicanr,

7. Cxesmawn ilwpnnr  (13-79- pacM) Ba yHu paxBGapuurusra gypeartior,

Bup kyToan pyGHALHEK TVTalral Xoaua Kapunuing  (Harpyska)lminr  Typid
fidinaiapiaa [ Varapyeian ToKUMIE sifiekTis KHiMaiuit s TVEpHAAtral TORRHD
IFI‘T- ypraya gKHiMaTHIH YJIYOBYH aMnepyMeTPAApIHHN T Ky PeaTInttapiiM 13-2- wajp-
WA B3M0 ONHE.

TOIIIIE TeCkapi ToRK iieoaTuig, auint T¥epuaa kosduunentd k =

Esnt ommran xap 6hp Kufimar yuyn 7 micOaTHA aniKaabr.
yprT. )
o0 aannNira NekTpon oCUHANOrpadny ynaur Ba TYFpHaarnura  Gepuarad ya3-

PAPYBUOE YA SUpH MH3HEHIINE pacsind uuaud oawir (13-79- pacw).
y I 3

13-79- pacm, 13-19-naGopatopus HIHra Jlolp  cxesi,

g2 3amuMaapra saekTpon ocimorpapun ynane, Oup Kyroau |1y(|i.r||;|rlix1||-l TYy-
TAINTHPran X042 BA TYTAUITHPMATAN X0 SUCPCHSE HCTCTMOMMHCHAULT TYFpHIanran
KYy4/lauuill 3rpH HMRUEH PACMIUNE SWER0 OJNHTr,
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13-1-ntan BaJ’l:'L

,1 II. -.
U ¥ 1 THF.
. ¥ Téc, ko —=*
Ky:g;:g;ndp trec, Benatma
3 a Ma -
13-2-wanran
P =
! Igpr '
Kyaatinmnap fypa. Benarma
& | « —

TAWIKH KYPHHUMLK GepHAran,
BoLIKApHI N2sienn Xas §puarwarai

Qcusnnor

13-20. NABOFPATOPUS UUM. 2NEKTPOH COCLIMNNOIPA®D -

JlaGoparopus muunn Oamapnwaad asgan 13-13, 13-15 sa  13-16- naparpagnap-
PaHEHC  0A)  AeBOPHAA SKPAHAAH  TatlKapu

HEHHP MaIMyIni GuaaR TAHHLLI aapyp.
13-80- pacmaa DO-T ocunanorpaguuur creneT cxemacw, 13-81- pacMua  sca yHusr

Megyaaw
& mayamit]
Ao §eesd
iy a4 .
' I 8 | g =
Apoacerson
én Agsnanow KRGt
égneve FERERAMOHY .
‘L J_ 1 Yon
¥ - - -2
Ao I & r’ A
7

13-80- pacm, BO-7 SNEKTPON CCUMANOTPKpRENT CHJET CXehacH.
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Ocunnnorpad 127 éxn 220 ¢ kyunanuuuin ¥3rapysian ToK TAPMOFHIAN TOK OJia-
SO Y TRPMORKIG Tnyp G[!,‘-l{lultﬂa yaauaau,

Hinen Oomapinn TyTRHYIapH sKolIaIray.

Ocuiorpalh yarapysuay TOK TapMoFHra BHKJOUaTelb TyTiHui [
(1480 wa 13-81- pacvnap) ynasans; Gynaa JI cursaa javna énajam.

Wi proemey («Lpgunancy) TYyTKUMH 2 PEOCTaTHHHT MUATCHYH Guaan  Gopnanradg
(13-80- paen); yun Gyparania GOWK2PYBYM  MEKTPOAFHHT TNOTEHUMANH Ba Hypilard
BACKTROIIAD MIKAOPH, ABHH CCUMANOTpa] SKPaHHAArH JOFHUAT EPKHHINFH Yarapaju.

athokcyer TyTKUNE 3 ry peocTar aunrHyM Gunaw Gornadras; Oy TYTKHYun Oypa-
rula Onpunin anon Ay sudr notenuuam sa dokye macopacu Varapaji.

CpraMuna

.".
vy c%\
171 !
H’PKDEIh ; SaKye
{ \‘ /"j"-‘ r -‘
2 Y £ pos _3
-
AMIIAT YAz, 1
’ 0Cb v 0Cb X
L | —— GILE)
DMWY~ OBEPK BAEBO, _-BNPABO
L1 AN &y |,
el |
KOHTP, _BH‘ELUH.
@ curnan 3 bR
OCNARSEHHE HYACTOTA NNABHD P,
V10" pe i e or CETHES.
vt 1100 a BHYTRA® | "BHELWH,
ot -*':é/ e 10
] 0 4
YCUNEHHE | AWANAS. YACTOT YCHNEHME
BXOA 4 8% ¢ 130 8000 T e
a kil 7 0 | 2’11 3 5
. L]
s ° 3 s 2 8|7
i 10 B iy y
" 0 Wﬂ. 50m 4 10
dpman . SEMAR
: @ -

P81 pacs. D0-7 sxekrpon ocuuiorpadainr
T K P,

Whon Ve (Y Gas) vyrguan 4 sa soce X» («X Yrip) tyrRnun 5 (13-81- pacs)
WY B atneaapy Oiaan Gorranrad, 6y TyTKHu1ap  épaaminia

OFTPY I DAAC TN MOTEIHHAANADH  Y3rapTHPHIALH, SBHH  SACKTPOI-1YD
Moc i Y i Biae X fign Oflaa6  ciupsn6,  sxkpamnaa §3  pasnsriim yarap-
TN

stboaatasmmes Codampaamiie) syrgnan Ga Y gywalfituprourea KedTpiaaanran

YT Oy A depescioiatesn Guaan Goraanran. Tyrgna 1ol mansraa Typ-
vt npine anpaisoapini s sipdeconn agelimarie 2,5 @ pan omisadbenn farapyntian
Y I Ot Myscnin, Ty it br T oanserja ry praman Ko M piie
ey 2o a0 pan, LU TOU maaii e G acanga sca aoc Fuoita 200 @ i oue
ST K'Wﬂll.
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eYeuneruer (Kyuaiitnprms) TyTREuR 66 wyuvalitupriy ¥ aneKTpon samnacnnnnr
sipura Gepniajfiuran KyuJAaspiied Y3raprupysum sunrua Guaaw  Gornjawrad, Gy Ky-
YAHTHPIHYHHHT YHKHIL 32;0MAa0H SNeKTRo-uyp TpyOkanuur Y oFanpysud naactmu-
Kanapura yJasrau, )

Wlyazait kuaubd, 6a Ba 66 TYTKHUIAD €p/amMiia NaHeJHHAD Yar TOMoOWIJA KO-
nawran «Bxod — Semasy (¢l ppuiwn — Ep») saumuapura OGepuaran  Tekitipunaérran
Kyunaun 6unan Y orAMpYBYM [JacTHHKanap OpacHiard Kywjanum HHcGaTHH  Keur
KyJamiaa YarapTupiil MyMKHH,

" «Veunenues (¢R yuaiitupui) TYTKRuH 7 (ropnsontan wyuaiitupuu) X kyuafitup-
FHY SJAEKTPOH JaMOacHRuur TVpura OepHiaiuran KyuJavHiinil YarapTUpynud JKHATHY
Guaan Gorgarran; Oy KyualTHPTHUHENT YHKHU 3A3KHMIapH SJeKTPOH-HYP TpyOKaiuur
X OFAMpYRUH MJACTHIKAJAPHrA Yhanrad., 7 TYTKHY BOCHTACHIA MaHEJAHHHT VHI TOMO-
nuaa xoinawran «lixed — Jesamr aawumiapira Gepuaran kyunanew Ounan X OFAH-
pyBYUR naacTHiKkasap opacijars mynocabatan Yaraprupnm mymxun (13-80- pacwm).

¢luanason wuemomy («HacToTanap AATA300) TYTKRYH & GHIaN appacHMoll Kyd-
aanmm reseparopuiinge € curpnut (13-54- pacy) norovava-norona  yarapTepum, e
Mk, appacHMOl KYUJAHHUINKIT YACTOTACHHH XaM YarapTHpHUI MyMKHH.

«facmoma naneror («HactoTa GHp Texies) TyTKHun 9 Guaax appacuvon Kyusja-
HHIL reillePATOPH KONJEHCATOPHHHHD 3apAjjami Kaputinirund  Yaraptupum  (13-54-
pacMm) Ba Oy Guman C KoOHAeNCATOPHHUD 3apA/VIAHHUT TE3JHIHER Y3rapTHPHIN MYMKHH,
Gynaa appaciMoM Kyuiauumn yactotac CGHP Tekuc {arapaii.

10 TyTRMu  yH  XHa — «Buympedtasy  (sHukan), «Om  cemus  («Tapumoknans),
«Brewmasy («Tawy) BasnaTaa KIHINLIT MyMIHH,

Ocupaiorpad skpaniia TeKWHPHAACTIaN  KYWIAHHIINMET  KY3FaIMac  TacsHpPHHH
XOCHI KWJIHI YHYH appachmMon KYyWIAHHIIHMHE JaBpr $prasuaaétrain kysjanmm jas-
pi Gunanm GHp X €KH YHHOr  Jaepuaab GyTVH COR MAPTa KatTa Oy/HlN  Kepak.
Arap gyuwnanmunapuunr pappiapn Oy TanaOHH KanoaT/aHTHPMAaca, SCPH  YLSHKHHND
SKPAHATH TACBHPH CHREDG TypaaH.

Appacumon kywiIasHul reliepaTopJIApHIHNT yacToTacH yuuanuk Gaprapop Givimai-
am. Kyaranuac Tacenp XoCd KHAHUL YUYH aDPPACHMOH KyYJauMil FeHepaTopHHi TeK-
unipunaéTran Kvuaaumm €k Gupop Gowga, macanas, OCUMANOrpad) yJaaural TapMok
Gusiall CHHXPOWIAN Zapyp.

CHHXPONJIOBYH KYHJIAHNIT APPACHAMON KYUJalHII Tenepatopi  THPATPOHHIHUT T-
pira Tpatcdiopmatop opasu Gepwnazu, Gyija y THpaTpeolnd Mmyaiian uactoTajna ém-
juipaan, wy Ounan Onpra cHuxpounanmin xasm 6axkapain.

Texkumpyaaérran kyusamin Gisan cumxponiaua Gomkaprn Tyt 10 «Buy-
mperngay BA3HATHRE KVHHAaLH; ocuiiorpad  yaanran TapuMck  KyusanHumm  Onaan
cuixpownawaa «Om cemuy  pasusTira kyiamg eBrewnan cunxporusatusy («Tauw-
Kil CHHXPOTN3AEAD) 3amiMAapira yaamni kepax Gysran Tamke manba Guoan cuix-
pondaina 10 TyTKUY «Brewmmsagy BasuaTHra Kyiinuani.

cAmnaumyda cunxponusayuuy (sCHEXPOHAAIT aMIHTYAacky) TyTiuun J1 Guaan
CHHXPORAAETTal KYWJIAMHIIEHIT aMIVIHTYIacH POCTIaHAAN; TeHePaTop YacToTacH Cii-
XPOHIAETran KywIdill yacToTacHian Kanua Katrta dapy Kuica, Gy aMnauryna wmyn-
ua karta 6ynanH.

Buxmouarens «/Tywy («Hyps) TyTuun 12 2:1eKTPON-HYPUH Y3UII YUyl HULIATH-
Jaji. DpavHnir vakiavail KVIIHHIED OJJMHE  OJHIL YYYH SJeKTPOI-HYD  XOCHJ
Kiiran €prult GoKycaanran JIOFNH 3KPaHid XaPAaKaTCH3 KOJJHPMACIHK Kepak.

Wit naann

1. Hmun Gasapuur yuyn aapyp Oyaran acGofaap 6unan TaummnG YuKnnT, yaap-
HHUT HOMHHAT KaTTaJlKIapiii, ainiginK culidiapuiM, cHCTeMadlapiii, 3aBojl TOMo-
HHIEAR Kyinarain nomepy, Tailépaanran sapoAnapnn Ba GOLIKA MaBAYMOTJapHH 6316
OJIHHT.

2. Bowgapmr TyTipwaapium: J - yaauran  (eeaoven);, 2, 3, 4, 5- ypra pasuar-
aap (cpennee voaoxense); 6a nn 1: 100 pasuar; 66 Ba 7- HOMHIUH BAZKATIAP (HyJe-
Boe moaoxende); 8 nu 30—130 pasnaty; 9- Hoauuwn pasuaT:  10- Huks (BRyTpenuss),
11 mu 2—3-pasuat; 12 mu «ysaurawy (BETOYen) pasuATaapra Kyl xypuur.
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3. Cxewmand fiwpuur (13-82- pacw), ocumniorpady mamesdHiEr wan TOMOHHA KO-

nawran «Bxody Ba «3eMany 28MAMIADHHA  3aHMKHPHHAD [—1 uyyg
paxOapurruara Kypcaresr,

rajgapura yhanr sa

4. Ocuniorpadunir TabMHHAAL SAHMUPHEE Y3rapysuad TOK TapMOPdra ysaur;
aiK/loyatens J HUHD TYTKH4HHH Oypal, OCLUIOrPa(HH ML TYMIHPHAL.

5. Bxpanpa épyr nor naiino Oyaranugad cyer 2 efprocmer sa 3 «Pokyer TyT-
KHYIaPUHH HUWNATHO 8PKMH (DOKYCHAHTaH JOF XOCHA KHJHHT, : :

6. «Oco Y» — 4 pa «Oce X»—5 TyTKuuapajau oiizanauud A0FHR  3KPAHHIND

MapKasura KeaTHPIHT,

7. Hkgn gytOnu pyGuasHukun tytamtupnnr (13-82- pacwm).

8. Ga sa 65 TyTkHuaapun Oypad wyngad kKydaiTdpuw xocHA Kuannrgn, Oydua
KYHNaHHIDHHET MycOaT Ba Manbhnid aMniHTyJanapH AHFHHIHCHTA MOC KeJyBYH 3Kpau-
JArH BePTHKAT TYFPH UH3HK 3Kpan guametpunuur 0,25 — 0,40 Kucmura Ttedr Oya-
cui. By uusug (AB) HuHP yayHIMrdHd yuuaer, BoawTMeTp Ouian U Kyusanmips
Yuaur pa Kydsandil MacluTaOHAH aRHKIAHr:

2y 2u
By=""AB

Yomaw pa xucobsam xatranngiapusn 13-3- skanpanra €3pur,

13-3-ansan

u AB g J ! A0 my ] 1y
TapruG Janmup z
HoMepu SNAeMEeHTAADPH
8 | At alam a ‘ MM ajfas a
1 PeoCtar . o v 4
2 Koupenearop . . .
3 Fanragk . . v e &
4 Tpanciopmatop

9. 9 TyTKHUNH HUIATHO TeKWHPANAETraH KyYJAUHIIHHAT TYPEYU Ky3Faamae srpu

YHIHFHHH XOCHI KHIHHED.

Kyynanum srpi YHSHFHHHET PACMHHH UH3HHT.
Arap KyuJaHHmHHHD K{3PaiMac SrpU YH3IHFHHM XOCHA Kuauwra wmyeahfay 63u-
macavrnz /0 tytkuunn ¢«Or ceTH» BasumTHra KyHuur pa Ky3aranMac SrpH  UH3HKHH

KOCHD KHIHHT.

13-82- pacu,  Puietpon ocuianorpadus  13-20 mwra

yaam cxeMacH.

10. «Bxod — Sesanr (ocHHIorpad NameNHHHHT Yan TOMOHIHAA) 3amHMIaPHUNA 7y
Kapuiiag saumaapura yaaur (13-82- pacmpard 2—2 zamumaap); Py pyOHALHUKHWHD
TYTAWTHPHArad XOMHAA oy KAPUWIIVINK 38)KUMIAPHAANH KyUXAWWIL 3rPH YH3HFHHH X0-
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CHA KuanHr, Gy srpu uH3kK GomKka macitabna GUPHNYH Tapannen  TapMOKHHID TOK
Srpd yu3HEH OGyaans.

Tow srpu unaupnpnur AQ amnantyiacHsu yaual pa amnepmerp Ondan [/, TOKuH
Ymua® TOK mMaciuTaGyH¥ aHHKJIaHT:

Van
NI’ = A0 .

ToKk SrpH YHIAUFHIHHE PACMIHN YHIHHT.

11, Py pyGensuuksy tyTawrupud (Konraw onp KyTtonH pyGuabnuknap yayg Gy
raHna) SKpaija KOnJeHCATOP 3aWMHPHIATH TOK 3rpH YH3HFHIH XOCHJ KWJHHP Ba pac-
MHHH uH3HO onnHr.

[y TOREMUC SpeKTHE Ba aMnANTyIa KHiimaTnapHuy yauansr,

12, Py pa Py pyOuibiigiapuy (Kodrad 6ep wyTOaH pyOHABHHKIAD YavK Gy.arau-
nia) pasbarma-vapbat TyvawTipub, [y pa [, TOKAAap SrpH YH3MKAADHEH XOCH KHIHHT,
Toksiap SrpH YHIHKJAPHHHET PacMUHN uM3ub OHHT Ba TOKAapHHUD  sjexTHs Xamja
amnauTviaa Kuitvataapiing yavaur,

Kysatuw Ba xucoGnautrapuy 13-8- wajsanra éamur,

YH TypTuHumM 606
JJIEKTP FKOPUTMA BA BOLUKAPHLL AMMAPATYPACH

14-1, 2NEKTP HOPMTMA CHMCTEMACH

Kynrasa xoanapia Kopxonalapia Typau MeXaHusm Ba c*rauomap
JIEKTP ABHrare/1/1apH épaamuja XapakaTra KeAatHpusiaan. Mimnad umka-
pulr Tasabnapura Kypa, 3JeKTp ABHraTte it KyBBAT Ba Xapak TePHCTHKa-
JapH MHXaTHAaH MOC KWJHG Tau/anulliy, yuu ypad Typran MyXUTHHHEF
aapapau TasCHPHAAH Myxodasa KHJMHMUIN, 10PrH3HIL, pocTJall Ba XH-
MOgl anmapatyiapu Ougan tabumuujanran  OYJumiim Kepak. deprug Ou-
Jilan TabMHHJAall, GOLLH\EJPIIUJ Ba poCTaam KypuJiaMaJapuHuHT l'-'I}IFHI-lJIHCH
2JIEKTP MPHBOJ cHCTeMacH Ae0 I0pPHTHIaaH.

DUEKTp 10pPHTMA CHCTEMAcHHN XuicobJalija MyXuMm GocKnunaapiaH
Cupi JBHraTeJHu HIIa0 YHKAPHII MeXaHH3MHHMHT TasjaGura mocJao
Tannawanp, Dupnnun HapbaTia, ABAraTe/HMAT KYBBATH NPHBOAra MOC
KeJMIUH MacasiacH XaJ KMJIHHHIN JozuM. Dupok, JBHrate/s Xocua KH-
Jajnrad Bd YHMHP IUUHTOKHJA E31/raH KyBBaT JOHMHIl KaTTaJMK 3Mac,
y_Harpy3Kamuir xapakTepHra Ba MyXHTHWHD TeMnepaTypacira GOFJINK
Oysiaau. Marapn nsuraTesHHHr §Ta Rarpyskajauuil KOOWJIHATH, SBHH
M /M, nucbar xawkupa ranupud yTran sauk. Dy kaTtraamk  ysmywmuii
ca}ioaT;la HIJIATHAGAMT@d acuuxpon iBuratesap yuyn 1,8—2,5, kpau-
Japaa uULIaTHJAJHran aCHHXPOH JApuratessap yuyw 2,3—3,3, cuHX-
poH asurarte/yiap yuyn 1,8 — 2,5 ra Tewr. Yra Harpyskanauuin KoOu-
JIMATH MAIIHHAHHHE KMCKA MYALAT JaBOMM/AA 3PHIIUIIA  MyMKuH Ofa-
FaH KyBBaTHHUHT (hu3uK uerapacuiup. [lsuratesp TYXTad KOAMACHHrH
VUyH HILald umKapHil MEXaHH3MHEHHD TOPMO3JaHui Momentd M, kar-
TAJAKJAH OPTHG KETMAC/ArHH Kepak. ¥3rapMac TOK JBHTaTeJNiapu Kys-
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BaTuHUHT Gu3KMK gerapacu Gysmafizu (18-17 pa 18-18- § mapra xapanr),
Oupoy yJapja XaM KOMMYTAUWSHHHT EMOHJAIIHIIK BA KOJJIEKTOp Gii-
Jiab oupaBuil 0J10B XOCHJ OYJIHIIH MYMKMH SKAHJNIH KHCKA MyJUIaT
JlaBOMH/Ia XOCHJI KHJ/HII MYMKHH OyJiraH MakCHMasJ MOMECHTIH uerapa-
naian. Ysrapmac TOK ABHraTe/IADHHMH YTa HArpy3KaJaHuil KOGH/MS-
TH TAXMHHaH 2, 5 Kpanjapja HUIaTHI3aJurad ysrapMmac TOK JBurarel-
Japusuka sca 3,0—4,0.

14-2. 3NEKTP MALUMHANAPHWHI KM3MLLKM BA COBUTMIIMLLM

Y30K Myalar pexuMIa ABHrarte/b SPHIIAJHIAH HOMHHAJA MOMEHT,
GuHOOApHH, HOMHHAJ KYBBAT [ABHTaTeJHHHI KH3HIUK OWJaH aHHKJaHa-
JH, JBHTATEJIHHHI KMSHIUH 3Ca, acocaf 4YyJFam/aap YuyH MLIJIaTHIraH
M30JILHAHUHD  KH3KIIra YHAAMIMIHK CHHGOH OuJaH XapakTep/iaHaiH.
14-1-xajBanga 37eKTp MAlIHHANAD KYPHJHINKAA HILJATHIAIMCaH Ma-
TepHaJlJiap YYyH uYerapaBHil TeMmnepatypanap KHIMATJIapH KeJTHPHJ-
ram.

14-1-mansan
JNCKTP H3OASIUMA MaTepHandapuHMHr cuHaapu

KA |xorapanR T Maepnan XapaxrepicTirkacn
cHnipi neparypa, °C
Y. 90 . I Cunrpupuivaran paxTa Tonacmaan TYKUAraH ras-
JaManap, fMCHPHATAH W, 150F03, 1LEAJION03A B HMNAK
TOJATH MATEPHANAP
A 105 Iy matepiamaapuunr fa1, GHpox  cunrupiarad
L 120 Daran euurernk opratik  napaanap
B 130 Cmoaa, acleet pa wMiua TONACHAAN KIUMUTaL, Tap-
Kiubuaa opramyk Gorsopuyd Gyaran Marepiaiiap
F 155 CunteTHk GOFJIOBUICH BA CHUPJMPYBUI cocTaniapH
Ofnarad Xyaad Wy MaTepHATIADHHHD y3u
H 180 KpeMiiiopraniik GOEJOBUMCH B2 CHHTAMPYBUH MOJ-
JAaaapH 6yaran XvAaaH Ly MaTepHasiapiHnr ysu
s 180 Cmona, Kepamux MatepHaniap, WHING, Ksapi, ac-
Aai OPTHK Geer (DOFIOBYH cOCTaBAApPCH3 EKU Heopranuk GOFIOBUH
cocTapaap OHNaH MULTATHArauga).

MyxurtHuar Temnepartypack —+35°C Gyaraiaa nygar ysakaap Ba
uyaramiap OMJIdH TErHIIYBUM OOLIKA KHCMJAAp, uyJFaMJapHHHT H30.1-
uusi cundapu A Ba B Gyiica, Moc pasumija temnepatypacu 65 sa 85°C
Jadn opTuy, Oysmacaurd Kepak. KOHTaKT XaskanapHHHT TeMilepaTypacH
Xyaau wynaaii wapoutiapaa 70 sa 90°C pgad opT™Macaurd, KoJuek-
TOpJIapHHKH 3ca 65 Ba 85°C naw oprmacaurd xepak. Cupnanuur moj-
LWHMHAKIapuHiHr  Temiepatypacu 80°C pan, AymaJain MOALIMITHHK/IAPH
temneparypacy 95°C aaH opTHi OyJIMACJIMTH Kepak.

Arap wumiiaérrad MawHHa M30JISIMSACHHHHT Temmeparypacu 14-1-
KajJBajiia KeJTHPHAraHlaH OpTHI Oy/ca, H3OJISUHSHHHI XU3MAT KHJ
MyAjdartd KeckuH kamaiuG keragd. Ilact Temmeépatypa wmaluutaHHHD
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HInam MyAfatium ysafitnpagn, Gupox MawwHa Oy Xosja MXIWH MK
GepMaiign Ba Texcamiur Gyamaitan.
14-1- pacyvma MAIUHHANKUG MILJIALE DAKTHAATH KH3HID STPH  UH3NFH,

AbHE © = [ () wmmre rpaduer Gepnaray, Oy eplla ¢ MalWtMaRHHP TEM-
neparypacy, £ —3ca nnt sari.  Mannma yaanran paxtapa (¢ = 0)

VHHHr $apya KUCMIAMUNIIT FeMOCPITYPACH MYXITIIIE TeMIlepaTypacH-
ra TeHr, ibHH U, JlocraaOwp  saTig .
MamuHazan aTpol) MyXuTra Temiepary- 1
P2 COUMAMIIH KAM, JCMaK, TalUKK My-
XuIra HypJaaunnt Kam Ba XaMMa HCCHK-
JUK  ByTydsail Manmuany  KH3IUTHIITE

Keraju. DrpH wMInK Ted 10KOpHra KyTa- B
pujagn. Mamnua  Katiya KV KH3uca, L

MyXHTFa IUyHua Kyn HCCHKJIWK HypJa- B, l ¢
HAZW B2 MALIMHAMMHT KH3HIMIH CEKHH- -,
NalIagH. " ¢

Mataym sakmaan Ke!‘?HH HCCHRMIK- 4T pacw. Mawwuanusr mu-

HHHC KeJMUIH YHHHT TAUIKH (a30ra Y38 jany pagrwpars Kismo  9rpd
THAMLAFE TeHr OY/ajgi, MAallMHA TeM- YHHFH.
NepaTypacHHHHT K{TapHaIauy dapra-
POPARUIraHl U gy TEMIEPaTypa Ba y3rapmac Harpyskana Tyxtad-
Iu. Arap MALIHIIZHHHT XaMMa KHCMJAZPHHHHT KW3HO KeTHIIH cTaHRapTaa:
Genruaanran verapagad uukud xermaca, OyHjall pexkuMm MalWHAHHHP
Yy80K MYALATJH HIIl PeXHUMH fehnian.

Maxcye COBHTHUI HOpaJapH KYPHAMaral MaluKHanap TaGMMEl BeHTH-
JALHANN MAWHLAJAD Aelinnafn., HMccuksuknu SyHaal oAud KeTHUI yCy-
JI¥ HHTEHCHB SMac, WIYHHHr yuyH (akaT KW4HK (YHnad BatT) KysBar-
JIY MAMIWHANAPrHHA TaOuuH BEHTHAALMAAR KHAHO Hnanagn. _

Oaarga sca poTop BaJHra MAalUHHAJZH KH3HraH XaBo .M cypub onys-
YH BeHTW/ATOP VpHATHAAAHM. Dy MallHHANAD BeHTHJAUMACH YaHIAH
MIIJIOBYH MallHHaNapaup. MycTakus BeHTHAAUMAIHM MaluHHANApPAA CO-
BHTYBUM XaBO MAlIWHara TallKM BeHTHNsTOpAaH Oepuhagn. Dy ycya
¢daxar karTTa KyBBaT/NM MALIMHANappa KyJAnaHuAagH.

14-3, Y30OK MYAAATIN UL PEXHMHMOA KYBBATHM TAHRALL

Arap pBHraTenc Harpyskack ysrapmac Gjnaca (14-2-pacm), y saktaa
ABUrATENHHAT KYBBATHHH CMpPABOMHHKJApA2 TYPJH MeXaHWSMJIAp y4yH
Gepu.ﬂraﬁ dopmytanapra k{pa anniJdalt MymkeH., Macanah, BedTHAS-
TOPHH afiAaHTHpA®TraH JBMraTe/IMHHT KYBBATH

P= ———Q"‘"‘_H (ram)
¢ ly

Oy epaa Q,,..— BEHUTHIATOPUMNF HUI YHYMH, M3/cex;
H— 1§na Gocum, mm cye ycmym,
1), —BEHTHAATOPHUHT doif1any Hm kospdutuesta (0,3 —0,7);
o Y,— BEHTHJIATOpJaH ABMCATE/Ira y3aTMAHHH ¢afla/n i KO
HILHEHTH,
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Arap asuratens ysrapyBuan mHarpyska Ouaan  wunsadrran GYaca,
yuuie KyBBATHHH 8HHKJALL yuyH 14-3- pacmpa  nywicrnp  diomK Ouan
KypcaTHJrasjarura yxwaim narpyska rpaguru [ es [(1) ra orn O3
Kepak. Dy rpaguk TOKHMHP OOCKMYJIM SFPH HM3HEM GHJAH AJIMAIL i)
Jaan Ba rpaduKHH scaimnja ABuratTelb f; BakT uaupa /; ToK, fy nakr

i _A=1t)
xax A %S
Aime sil- \ I
— I 5\—,4 |
2 o R
< | 1 1 1 ¢
. O 10 20 30 40 &0
¢ e
p g, 1 by by By
--r-—-—-- Eu
14-2- pacm. Heura- 14-3- pacs. Y30k Mynzaran i
TEJIHHHT {3rapmac PERUMIIA  KYBBATHH Taljall
HATPY3Kafaru aua- InarpamMmacn

rpamMMacH.

nunaa I, sa Xokaso Tox osaam ae0 apas xuammagu. By Gockuuim
TOKHH OMp MIU LMKJM {, JaBomMuja wysjafl yarapmaiiauran Tok Ounan
AJMALITHPUIIAHKH, YHHHT LY BAKT HYHIATH KHCCHKJHK TabCHpH (oc-
KHYJIH Y3rapyBuyaH TOKHHHI MCCHKJIMK TabCHPHUra TeHr Kyuad Gyuanm.
By 1ok skBuBanent Tok /, nefinyagn. ¥ Xonpa Kyiiujaridu ésnu
MYyMKHH:

Prt, = Pty tybo i t) = Bty Brtyb oo 1t

Bynjan skBuBaienT TOK Xicobnanaiy

; ]/’1;2114- 2t --Hﬁ
’ Lt bF ... L (14-1)

OKBHBAJGHT TOK TAHJaHAAHral JABHCATENHHHT HOMHHAA TCKHTA TeHr
€KH YHAAH KHUMK OYJIHIIH Kepak.

[>1.

H p:]

14-1- mucon. 14-3- pacuaarn rpauKKa MOC PaBHILIA JRHCATENHHNIT HOMHHAT TOKN
TaHJalCHI:

I > ;[..__]/ 60%-20 + 30%-10 4 70°- 10+ 50*10 __ g5 7,
o 204+ 10+10410

TMTapannen yitroTnuian yarapmac TOK ABHTaTe/NIapuia Ba  yarapmac
VHFOTHII OKHMMAA HULIOBUH CHIIXDOH JBHraTe/MNIap/a

M= Dl =
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IllyHHHP yuyH sKkBHBANCHT TOK (JOPMYJACHHH HKBHBaJeHT afija-
HYBYH MOMEUT (popMmysacH OHIAN AJMAUIITHPHII MYMKHH

M, = MTL M2 ML
o f: | f9'+' canly - (]1 -2)
Ba ABUrATe b 1y MOMCHTrA Kypa Taunanajn,

AF&}J Harpy&mu asmadia asnratesatiuur EIﬁJIHIIHIH Tesnrnra ’l".’-I'hCHp
KypcatMaca (TCHMMKIINE KATTHK XapakTepucTHrac Gyuca) ki narpys-
Ka rpajuryu (13-3- pacm) P == [(t) Oynca, japuratesun sKpupajscuT
K_yBBa TFa f\}|h Tatiajin

P — l/,v!! hFP2h4 . F sz',,_
! P NI (14-3)

® = consl OVaranupa

P = Mo=M
GyJrann yuyd WyHIaH KHJIMIL MYMKHH.

14-4, KUCKA MYIOOATAU MUINAL PEXUMMUAA
OBUTATENb KYBBATUHM TAHNALL

KHeka My naTan Ml peXHMH A ABAratTesb LIYHUYa KHCKa
¢, BaKT Huwiaiankd, Oy BaKT JaBOMHJA ABHPATEJHWHP TeMIepaTypach
Oapiapop Kuivatra spund yarypmaiigu. CyHrpa asuratens TapMoK-
Jlan ysHJalu Ba y MyXHTHHHE TemMiepaTypaciraya CoBHIUra YJrypa/H.
Ilaos Kypuiamanapd, ampajiyBuu KyIpHKJAp,

METa/ll KHPKYBUH CTAHOKJAPHUHT KHCYBUH MOC- | M
Aamasapu ABHIaTe/ldpd asa wyHiaai uiaailin,

by xonpa 14-4- pacmparu Harpyska rpadumru- I
ra moc pasumja 14-2 qopmysanan qoiijanann- i
Jgapu, Oynaa -ty ... f, =, nedbonunaiu. i |

Cyurpa raro. Jm,rl.m.f BAKT HULIAILra MyJ- |
KaNIAHTaH, HOMIHA MOMEHTH 9KBHBAJMEHT MO- U] % e
MeHTHIra Teiwr Ckp ynjan karra OyJarat, AbHH Ll t.z—h .

Mu>> My Oyaran psuratens tannasaau. Cyurpa =
ABUrATEAL TOKUWIT  OHMIL YTa OpTHILIHIA lu/ls  14-4- pacw. [lpuraren
KaTTajnic niy JApirareds yayn iysaKyisuaaran ‘;L’”Ti:"[”‘!it‘f\!;‘m?'hg‘d;"l“
KaTTaJHIAn oprid ketmairad Kuimo Tekiiu- R ::g;a_\mal:;{. e
PHJIALH,

14-5. TAKPOPAM KMCHA MYOLAT MLWNALW PEXHMMMOA
JABMUIATESNL KYBBATUHW TAHALL

Kucka Myzgaatan Takpopuiiuuijam pexHMU HIIL /aB-
pH XaMJa naysasiapHuHr napOartiamiuiin Owiad XapakTtepianaid. bByH-
Jd WLI AaBpuia ABHratesib Oapkapop Temnepartyparada KH3uilIta yJsryp-
Mafifin, THHY TYpHII Jappu/ja 32ca MyXHTHHHT TeMleparypacurada
coBuG yarypmaiigu., Bysgail muniamr guarpammaci 14-5- pacmpga kjpca-
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tuarad, Kpaunap, qndtaap, neibEMHHKJIAP, 3KCKaBaTOpJsap Ba NMPOKAT
[eXJIAPUHUHD KATOp ABHrATe/IapH aHa LiyH/ai perkuM/a uuaiau. by
JBIraTesilap MaxcyCc — KpaH-MeTa/ulyprust CepHsicHIard JiBuratesap
Oy/0, ynapHUHT KOHCTPYKUMSICH MEXaHHK JKHXATJAaH KyudaHTUpuAran
BA [OpPru3ill MOMEHTH KaTTaJallTHpPHJTaH,

DBy JaBuratessiapHiHr nacnopriapuia
HucOuit gKymum wmyagata (KM,
wbm | pycua IlB) xypcartnaran. Huc6uit gyuum

: © MYIATH HUL BAKTAAPH HHEMHINCH £ - -

..., HANr LUHKJ BaKTH, fy ra Huc-
GaThra TeHr; UMK BaKTH HII BakTH Ba
: naysa BakTH [, HUHC HHFAHQMCHTA TeHr.
| Wynpait Kuauo,

t fo i tabacoen 66,
20 40 60 80 100cex A=ttt 100%: (14
"‘ff""‘ﬁz"{"_—‘:l OnekTp ABHrare/iapu cranjgapt KM—
15, 25, 40, 609% ra Mmymkamnad Kypu-
14- 5= pacm. .LLm:ra're.-"mer 248, ﬁyﬂ,ua KM = 259% uomzHan 1eG om-
Takpopiit Kucka mymsaran  HaAW. [abaputaapu Tenr Gysran Xosaa KM
peiiMa HuLau Anarpavivack.  KaH4ya Katta OyJsca, JBHMATE/NHHHT HOMHU-
HaJsl KYBBaTH wIyHYa xkam Gyaann.

Byujgan uukiannr 259, BakTH /2BOMHJA HOMHHAJ KYBBATAZ HI-
Jatura MyJrKasJiaHrad ABHraTesHH Iy KyBBATAA wukAHuH: 600, Bak-
TH LaBOMHJA HArpyskanad Kyildir MyMKHH 3Macuri Keaud 4uKaj.

Jsurare/ib Takpopril KHCKa MYAAATIH HII PEIKHMHTA XMCOOJAHMIIR
yuyH KA Myaigatd 10 smus pan ommacauri Kepak.

)\Hcoﬁnam YUyH 3KBUBaneHT KkysBaT dopmynacu (14-3) nan dofiga-
nauunajn, cyurpa Gepuiran KM yuyH Kpa ABHFATeNapH KaToOJOrHs
JlaH HOMUHAN KyBBAT Tomumaau. Tomuaran KM sur sxun crawjaprra
Moc keJsivaca, 14-3- gopMmynasan Tonuaran SKBHBANEHT KyBBaTHH (Ps, Hu)
cranaapr KM ra kaifita xucoGnanagu:

Po—P KM, _
L i (14-5)

14-2- mucon. 14-5- pacmparn rpaduk Gyiinua HWAOBYM ABRTATETHHHD HOMHHAM

KYBBATI TaHaaucHy:
2 102,
P9= VM = 2 Kant;

~— M3 Ty B
T T

=

20 4 20 ++ 60
204 20
KM= 304 20+ 60° 10095 =40%.
KM=40% yuyn {srapmac Tox ExH aCHHXPOH KpaH JBHCATeNHHHUL KyBnaTH T10-
IHIA1H.

14-6. SJIEKTP [OBUTATENJAPUHKU BOLUKAPULL  AMMAPATYPACH

XO03UPIH 3aMOH 3JIEKTP IOPHTMACHJA SJIEKTP Antapatiapi Typan-Ty-
MaH Basuasiapuu Gawapuira—aBUraTesIapHin 0P e TYXraTam,
aiNaHKIT TESJHIH Ba HYHAVMIIMHHE Y3rapTHpuL, YTa 1arpysKkaianpu-
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Jad cargaw Ba Oowxa kynruna pasudanaph¥ Gaxapmura MyJKaniaq-
rai. By Basudanap Asurareniiapii ULIZATAETTaH KHIINAAD TOMOHHLAH
KyAma EKH anfiapaTiap CXeMackra KHpYBYd TETHUWH KOMCTPYKUMAURP ~.
6yJrania aBTOMATHK DABHILNG CAMAPUAMIIH MYMKUH, ¥
Xosupraua kynruwa Xo/apa xeuratedsap Kyaga Cowwkapraagu, -
wy cababin Kyduia AphraTessapHH Kyaja Cowxapumra ona Gabaw
Kyr. yupaiimurap acOo6 Ba anmapaTyiapHy OaéH Kunamus, ABTOMATHK
GOLIKAPULIHKKT  C¥3cH3  (OiIAMHANTH KHIKNAD WIHTHPOKHCU3 IEKTY -
ABHIaTeINapUHR HIITA TYIIHDHUL, POCTAALL, TYXTaTHW Ba XHMOS KM~ ~
JIMIITA HMKOH OepyBudl KaTop anmapatiapiHu uarapi cypad. K¥m Xoa- -
napaa Oy xypasmasap COWKAPHLIHHAT XaBhexs OY/MIWIMEN TabMusaai-
oM Ba uwad ukMkapumaa karra sdipext Gepapu.

o 14-7. PYBMNBHUKNAP

Py6nnbBukaap 27eKTp MAUIHHANAD DA INAGKTP 3IHeprust npuém~
HUKJAPUBHA YarapMac Ba YsrapysuaH TOK SOIKHpJIApuia Kyna ynau -
yuyh umnatenaid. Kyn xoamapma pyGuaetmkaap 500 ¢ rava kydna- -
aum Ba 1000 4 raya Tokzapaa numnaTtuaagm. _

PyGUABHHKHMHT TAWKK KypuHuM 14-G-a pacMaa, yHHHP cXemand- -~
pnaary maptan Oearuen 3ca 14-6-6 pacvpa kypeatuarad. o

Hzonsumon nanta [/ Ja TAPMOK CHMJApH 8 HHHT KECHATAH KOWHIA .
yJaHrad THprak 2 Jap JkoiJamrTepparad. [TacTkd Tupraknapga ¥3apo
5 W30NAUHANOPYM TpaBepca § €pAaMHiA CHPAAWITHPWIrAH nu4ox, 4 Jap
lapuip pABKIIZA MaxKamnaurad. Tpasepcara? maxkam/suran Gollxapyil
JdactacH 6 épiamnIa NMHYCKAapHH OypHo, -

THPTaK 2 JApHHHD JOKODA B2 TACTKH g
KOHTaKTAapk Tytawtupunain. 14-6-6
pacMia ya KyTOuH pYOMABHHKHNUT Tac-
BUDH Kypcaruara, Onpoy pyOHnbHUK-
nap Oup, HMKKA Ba Ky KyTOaum Oyna-
an. 14-6-6 pacmpary Tpapepca § yyania
MHYOKKHHT JIMHKARY aiity  GUp BaKTia
TYTAITHPHLIN BR Y3HWIMEH KYpCaTain.
' PyﬁHﬂbHdKJ!apHHHI‘ THprakhapy 2
AXUIK KOHTAKT GyauiIy yuyH nHyow-
AAPHY 3UY  KUAauG  CHERIAZDH* Kepax, - Lt
Wlynunr yuyn Gy Tvupraknap natyhe,  14-6- pacm. Onmuit pyGuabuuk.

KaTTHK TOPTHATAH MHC, Maxcye Gpousa

CHHTAPH 3AACTIIK MATEPHARAPAAN KHANNHILN Kepak, [4-T-a pacmna K¥p~
caTuArafg Tvprax 2 na nuuok 4 OHp- OHpn (HNaH TeKneaukaapy Oyiiuua
Ternd TypHILMapH B3 TOKKA 3HF MHHHMZT KAPWWAWK OyaMIIuBH  ge-
MaK, KORTAKTAA KY4AaUHLIHHAC TYWHIIH MHHMMYM OVARIDUHH TabMMES
JaulapR Kepak, bupor KOHTaKTHHHT OyHRaH xonatza OYAHWWRA pocT-
MAl MyMKWH 3MaC B3 YA CHDTJAPUHHHL BAPHM HYKTadapH Owian
Terud Typazaunap. KouTakTHunr joKopHAZ KypcaTnarawgan 2-3 Mapra
KaM YTUUI KapUIHIMTHHH TabMINAOBYH HKKHHYH, SIHA XaM MyKammanpox
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wakm 14-7-6 pacwpa kypcatuarad. Bymja npyskunanu Tuprak 2 muur
yuuaad ApuM LUIHHADHE CHPTJap GOp Ba NUYOK 4 OMAaH  yHUIP HKKH
TOMOHHJaH uu3HK OyitnaG Terud Typaju. Iludoksapra GocuG Typuinu
yYyH THPrakHHHI 9YeKKaslaDH Kyu/M XaJkKacHMOH MNpymxuHa 7 OuJail
cuKuO Kyiiunagn. By xepaknmya Gocud TYpHIUHM TabMHHJALl  OHJall

Oupra ynam Ba a:kpaTHIla MHYOK —Xamja

4 THPrakJapiaH OKCHJ NapJasH CHAMPHO Ty-
y wunpaau. HaTwxapa KOHTaKTHHHT Kapuin-
- 7 JICY Kamaiud, THpraksiap KHsumaiij.

2 14-6- @ pacmaa KypcatuaraH pyOHIbHHK
Ounan TOK 3aHXKUDH Y3HJITaHAa IOKOPH THp-
rak 2 Oujan 0HYOK 4 OpacHia KOHTAKT-
t JIaDHU 3pUTHO, PYOWILHHKIAH KeJrycHJa
Y a) 6) (holijananniiiy - EMOHJAWITHPYBUM  3JIEKTP

éin & xocun OVmamu. [lynuur yuyn 14-6-

14- 7- pacy. PyGunbiik pacmaa kiy'pcaTuiraH sAexkTp EHgaH Myxo-
THPrakJapHHiInr - KoleT- [13338 KIVIHHMATaH HWIIYH  KOHTAKTJIH  py-
pyKumsicit. OuabhiK 220 6 rava KyulaHHiuiH y3rapys-

YaH TOK 3aHKHPJapuld a)parruu cudaru-
na  uwuaatuaagd.  AXpaTtHaajuran  TOK
70— 100 @ jnas xkam GVuaranumpga € -
YOKHHHI THprakJaH y30KJAaIIWIUH HaTH-
Kacuaa Mexawuk uyswanum  tydafiam ci-
Hagu. Karra tokaappa éi, 14-6-a pacmua
cTpeqika OMJIaH  KypcaTaaranmjiex, Te3
loKopura Kapad Xapakataanaam., by Tok
KOHTYPHAArH 2JeKTPOHaMIK Kyuiap Tab-
cupijia  Ba it orydaliin Kywa  KH3H-
ral Xapouuur ropruiu Tyaiim pyit Ge-
paam.

380 Ba 500 e xyunanumm y3rapyByau
Tok Ba 220 ¢ Xamja yHAaH OpTHK Kyu-

. N , JanHuIIe  y3rapmac  TOK  KypH/Masapuia
14- ?{;ﬂf;;‘;'{“;'_q”Lgyﬁ?_‘l':;ﬁfl':g " narpyskamu saHKMpIApHH ampaTHUI YuyH
pyOMibtHKaIap € CYHAMPYBUE KY-

puJaMdgaap OGHIaH TabMHHIaHATHK.

14-8- pacmaa OyHjail pyOHALHHKHHHT OHTTAa KYTOH K§pcaTH/ras.
NzonsauusiioBun acoc ! opkaJi KOHTakKT THpraksgapu 2 VTKasuirad Ba
MaxKamJaHraH, Gy THprakjap yJiaapHn HKKH TOMOHJaH IgaMpaG OJIYBUH
Kyw miuoK 3 Ouna Tyraumwn  MymguH. I[Tidox nmaactunKanapuja
UNBHKJH KOHTAKT XOCHJ KHJIHII YYYH SIPHM LUATMHADHK CHPTJAp 1LTaMi-
gadrai. ITuuoxka Kymup éif CYHIAMPYBYH KOHTAKT 4 KATTHK MaxKam-
JIaHrad, XyJUll WyHJail KOHTaKT 5 IOKOpH THPrak 2 ra Xam IpyrKnHa-
JaHyBud mosoca 6 épaammaa Maxkamaanrad. 14-8- pacmaa wanja  Kyp-
caTH/Iran BAZMATA KIIYH KOHTAKTJap Oyuran 1oxopn THprak 2 Ba IH-
yok J akpartirai, Oupox €i CYHIAHpPYBYHM KOHTAKTJAP XaJ Y3HIMa-
rai. TluyokHHHT uyanra Kearycw Xapakatuiaa 4 Ba 5 routaktiap ampa-
Jaju, yJap opacuja Xocua Oyvirad €H Japxous cyHaju. lynpait Kumud,
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HIIYH KOHTAKTJNADHMHT SpHILNTa ity gyinavaian € cyuIMpyBYH KoH-
TAKTAAPHUHT KYMUP YUWIHKJIAPHUM 5ca ajMAITHpHL MyMKHH. [Tauok
Gusian 10KOpH THPrak KOHTAKTHHH SINIIHJIAI YYYH IHYOK 3JaCTHK CKOO-
Ka 7 Gunan CHKHJIJUI, TACTKH THPraKja sca y rafika ocTtura Kyituarau
npyxunasanyBun maiita 8 Ouwnan cuunam Efnu C)ngpnmnmrr Gor-
Ka yeyau  14-9- pacma mpcanmram Kyaramvac 1 Ba Ky3ranyBuan
KOHTAKT 2 yeTura Katop metaitn (rynat)
naacTHHKanap J jan noopat ¢t eynau-
pyBUH mamkapa xo’aurrnpiaran. Byn-
nafi nuacTunka anoxia pasnaa 14-9-6
pacmaa xypcatnaran. Kyaranypuan kon-
TaKT 2 y30KJAUGMy Xocua  Ofuran &
IOKOPHrA  XAPAKATAANO,  IWRCTIHIN )
opacura IpHO  KoJam B anoxii i
jgapra Oyaunann.  DBywjgait amoxiua ¢
HUND CHHOIH yuyH MabJyM KaTTagnig/li-
tu Kyunaduun kepak OVaanu. Arap i i
uiyHjaflh coHjari anoxuia cilapra Oy- )
Jauncaky, Cyuaa J/ opa 2 KONTAKTAAD
opacujard Kywinanmmr - afipum  éitmapine 14-9- pacw. Fit efiupysin nawe
éupupiir yuyn sapyp Ofaran Kywaanm- AARA.
JAapHUHT dleniaucnian  kuunk Oyuica,
agoxmaa efgapinr Xammacu japxon cyHaxt. Eit eluappyBun KOHTaKT-
Jap Ba TYpAH  KOUCTPYKIMSATH [ANZKAPAJIap TYPJaAH XHJA aBTOMATHK
BHKJIIOYATE/IAPAA XaM Kelr K VJIaiia .

Xapdenammx TexHuKacH mapraapura vysodu 220, 380 pa 500 s
Kyusauuimaapia pySuibHukaap rusoduap Ounan myxodhasa uaMHuig
€KH VJAPHUHT PUUATJIH NPUBOAM OVJIHLDL Kepalk.

=y

14-8. MAKET BWKJIFOYATENNAP

TTakeT pukaOUaTedap KHUNK radapuTau ampaTyBuy anna-
pataap G0, yaap 10 nan 400 @ rava Tokjapaa xyanaswiann Ba
Kyuqaaru 380 ¢ raua Oyarad TapmMoxJaapAa HUIJATHIITA  MyJKasIaH-
ran. 14-10-a pacvpa  nakeT BHK/IOUATENHHHT  TAlIKH  KYPHHHILH,
14-10- 6 pacya oca yOHIT IOKOPH  KOMKOMH  OJHETal  XoJjia  TUIaHI
kypanan Oepuaran.  Tlaker BHKMOUATCAL H30MSIHOH  MaTepHasiaH
Kuaunran wisraavac xamanap {(maiicanap) 2 pa ynapra maxkamaasran
K¥3tanmac kourautsap ¢ jgan pbopar a“:._&‘-.fm() ay KOHTaKT/apra TapMorg
CHMJADH  Y/Iaa, 1. Ky aranysuan konragr 4 _aap. TYPT €KMH BANHKKA
RoHpamrTupwaran 6yan6, y jgacra 5 Ownman Oypanramaa ¥sapo 90° ra
CHVIAKHTAH MKKH BaspuaTun srayuiunt  ymxud, Oy pasusaraap 14-10-6
Ba 6 pacmaapia rypcarwaran. Kontakraap 4 xym 6Yand, TyTamrania
Kisranmac KOHTaKT/apuit 1oKopujall Ba mactaaH kampad ogagu. 14-
10- 6 pacmpaa KypeaTuaran BasuaTAA KY3raaMac KOHTAKTJap 3 KOHTAKT-
nap 4 ownaa tytawrad, 14-10-¢ pacmaa kypcaTharad BasufATAa 3ca
axpatuirad. CHMAapHHHT yaanuiud Kyjail Oyicun yuyH yK OVitnad
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OUpH HKKHHUHCHHHHT YCTHra JKofjalrad ydyanma Xamka 2 jga xaMm Xyjn-
M uyHjai oysanm.

K ysranyBun KonTakTaapu OniaH OHp TeKHCMKJA Kylwanok ¢ubpa
wafitanapn 6 koiiamrad. ¥Yaap kisranyBud KoHTakTjap Ousan Gupra-
aukaa O6ypuaagu. 14-10-g pacmaa kypcaTuiran BasusiTaa y J KOHTaKT-
JIapEd yCTHAAH Ba OcTHAaH Kampadb onanu. By wai-
Oasap saekTp EfiHn cyuaupaan. 3 Ba 4 KOHTaKTIap
AXpasumuaa Xocun Gyaran ¢ uOpann emupan,
y y3ujan BOAOpPOA, KapOoHaT aHrHipui Ba CyB axK-
patuG umkapuG. éiinunr cyuumura épram  Gepaau.

14- 11- paem. Acun-
XpOn ABHrATCANN na-
14- 10- pacu. [laker- KT BHEIIOMATe b
St BHRAIOYATeb. Epaaniyia Kyumm.

BHKJIOUATEHUHT  10KOPH KHCMIAa KONKOK [ Taruja Npy:KHHAIH  Me-
XaHusn Koftnawran  6YunG, YHHMHr Basudacu jgacta 5 ra erapanua
GocraHia BHK/IOUATENb BaJHFHHUHT Te3 OYPHJIHLIMHM TabMHILIALLIUD.
14-11- pacmaa  nmakeT BukJouYaTe]h EpAaMMAA ACHHXDON JABWTaTe/HH
yJau  cXemacH KypeaTHira.
14-9. SNEKTP ABUTATEJINAPMHM MLUTA TYLMPULL
BA POCTNALL FEOCTATIIAPU

T

Heurateniap Ba redepatoprapuuur Gaiii €xemManapufa Maun{fadi
IOPrusHil €KH pogTIALL YUYH M{viKaiaHran peoeTataap Gyauling ot
KYpcaThirad 3ju. Bapqa peoCTaTiap H30JALHSIAHYBYH acocra Maxkam-
JaHran  Kapumankaapiad HCopat CramjapT 3ImeMeHTaapAan  furusiamH.
Pamka runuparn Gurra saevent 14-12-pacvaa wipearmaran. ITYmar
niacTunka / ra umHHK SIpHM  GUTHIApAAD 2 éikusnirad GYauG, yaap
COMMINTHPMA KAPUIMIHIH KaTTa CHum/ap Vpanajguran acoc GYanO Xu3maT
Kunaan.  Kypcatwiraumarnra  yxwatit saementaap 14-13- pacmpaarura
YXIIA KOHCTPYKIUALA HUFWIAAN, TOK cHCTemack Ba Basudacura Kypa
JEKTPHK YUIAHA[H Xamja sXUIH COBRTUAUMM yuyl Moitnd 0akka CoTtu-
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puo kyiunanu. Bak 1 mumr okopn Konkorwaa (14-13- pacm) pacra 2
6§ynG, yHHHr €pjamMuja CHpnaHyBud KOHTAKT 4 XxaJskajapu Gyaran Bad
3 Oypanagu. Msoasuus naurtac 5 aa peoctaT 6 sjeMEHTJIAPH CeKIHsi-
Jlapura yaasajuran Kysrajamac KouTakTaapi Mmaxkamuaanrai. Peocrtar-
HHHT YHKMIO yuaapu KyTH 7 wnne tarmga oxoftaawran,  14-14- pacvaa
| ¢RApUIHIMKJAD  SMKAApHY ra NI uran uisn Kapuiing  sJeMedT-
gapy  Gepuaran, Kapuipimgaapinyre '
Gapua snemenTaapn  anuy i Ky-

VHJELIM MyMEHI OYaran Mascumas

TeMIepaTypara ara  OyJumnt repak. =
Kapmuausmap  matepuasn — MyxuT-
HuHr Tennepatypactt 35 C Gyaranja

|
£ i | ]
o [ i ]
o1
T 2iF
o
2 . & -
F4- 124 paew. Peoctar 14- 13- pacm. Pamga mnmpara
YUyIl paMKa  THmia- - . CEKUMSIM peogTat.

il adieMenr,

200—300°C Temnepartypara y3oK MYyMIATH uMiad Typajurad GYauiuu
JO3MM. YIIAaHJAAa pPecCTATJApPHHHT rabaput/iaph KHYHK Ba  TaHHAapXH
apson Gyaann. JlBurateniap cHHPapH, peoctaTiiap XaM o ydu o pekHMAa:
y30K peskumM (YiFoTHII 3aHXKHPJApU, SKOpL CKI pOTOP 3alzKHpHIA pocT-
Jatil, GolKapuil 3aHMKHpAApUAArH KVIIMMUa Kapiuwiukaap), Kueka Mya-
JaTan  pexuM (y30K MyJAT  periMujia  HILaéTran  MaludHaJapHUHD
IOPIH3HIL  peocTaTiapH) Ba Takpophil KHMCKa MYJIATAM peKumaa, wy
pe:kHMIa HuadTran IBHrate/VIapHHE I0prusHiia winnaim. Kapuank-
Jap Taiépaall yyyH KOHCTAHTaH, Mauramui, HuxpoM, gexpain, nyJuar
CHM Ba uysH CHHrapn MaTepuajnapian dgoiizanatniaid.

14- 14- pacy. Hau cokumaiapadn Ty3uiran Kapuriiug,
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14-10. KOHTPONEPNAP

OuieKTp JBHraTe/IJJapuHu yJall cXeMasapujia xaiiTa yaan, 1oprusuii-
Ja KYLHMYa KAPIIWJIHKJAPHH yJjall Ba aKpaTHil, aijaduin iynanu-
IIHHM pOCTJ/ialll yuyH KoHTpoJgepJaap Je0 aTanaguran kafita yjau
annapat/japi unatiiaaid. KonTponepHuHr §3upa KaiiTa yJoBui Me-
Xauu3m OyJaiu, Kapmu/aukJap sca HaGopriap (ALIMKJAap) LIaKaIuAa
anoxuna YpHatunaaw (l14-14- pacw). PyOunpuukza Gup Heuta fiuuoK

an
d)

14- 15- pacy. Kvi1auoxan KOHTPOJepIHHIT HULTALI,

6yarany cHHrapH, KOHTpoJep/Japiard —BHKJIOHATCAIap ColM XaMm  Goiu-
KapuaadTral 3amKip CXeMACHary ampaTruuja Kanua kol GymMiuxra
Moc Ofaaqu.  DBupor KOHTpOJepHuHr BUKJOUATeAIapd  PYOHILHHK
CHHFapH 3aiDKHPHUHT aKpaTruuuny Oup BaxkTia TyTawTHpHO €kn ys-
Mafiau, GajKi avajara oWHpHaIaéTran ornepaluuAra MoC paBHIIAA KeTMas
KeT TyTamtupain ¢éxn y3aau. 14-15-4 pacwaa kyaauok THOMIATH
KOHTpPOJIEp  BHKJIOUATEJHHHHT YCT TOMOHJAH KVpHHHUIN GepuJ/raH.
Beprukan pama 3 jga nJacTdacca u3odAaTop 2 maxkawmgaadras, Gy
H30JATOPAA Buk/ouatedanr [ HUHC KV3ranvac KOHTAKIM ofjauiraH, yi-
ra Kaiita yJannnii Kepak OViaran sawkup [/ nuHr kadeas yuiapuias
cum /2 opKain TOK KeaTHpHaaad. KyranyBuan KoHTAKT 4 HUHI  dco-
cu VK 6 arpoduga ailnana onagurad nnactMacca uszoastop 5 anp. By
KOHTAKT sawup [f4 wuur kabess yuura cum I3 Guaan ynanau. [lpy-
JKHHa 8 XaMma BakT KYy3raJyBuaH KOHTAKT 4 HH KOHTaKT /ra CHKHLICG
xapaxat wuaag. Bepruxan Vi [0 aa posK 7 HUHD Kapuiucura xyaa-
YOK/IM maitba 9 Koiiiawrrupuaran, yausr é€prammga Vi [0 uu Oypub
4 Ba | KOHTaKT/IapHM TYTALUTHPHIL Ba y3ull MyMKun., Dyujal BuKJio-
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yaTeanap (KyJauoksm snementnap) VK [0 Gyinal Oup-GMpHHMHT Tarie
ra JKOHIATHPWIAAH, YJIAPHUHT COHM 3ca JIBHFATEJNHU yJaml cxemaci-
a8 aBuKJaHajv. Xajikaji aCHHXpOH JABMFATENINN MIIra TYIUBpPHII CXe-
macuza (14-15-6 pacm), sukaiouaresanap coun TYKKusra GYumwm (7,
I, 11, v, V, VI, VI, VIII, [X) yaapuunr cXemMasapiarn (mapriu
Gencnnanmim 14-15-8 pacmpa kypearnarad, KonTposepuuur — Konkoru-
Ja (YBHHT KONKOFM YT rtoMoujan kyfwsmagn) VK 10 um Gypajuran
jacta Kapwwcwia I, 2, 3, 4, 5 oadunea 6a opraza NO3NUHSIADH
kypcarunan, Cxemapa (14-15-6 pacm) xaificH BHK/IOUaTes b Kapuinciia
TerHUITH NO3NIMAAArI HYKTA Typrag OyJca, YIIaHu TyTalurad aeé Xu-
coGaan kepak, () nosuuunia crarop tTapuoKka C, TYTKHUH OGHAaH yJiadH-
raw 6y.naj; 100y3 Knarb yaauran r, f, rs KApLUILIHKIAP poTopra
yJaHran, ApHratens sca axparwaras nosmuus / ga gacrtna6 /1 sa IV
BUKIOUATEVIAD TYTAWTHPHIA/N, CTATOP TapMOKKA y/aHajiu Ba JBWra-
Teb POTOp 3AHKHPHAA TYJIa Kapmmwiank OyJrad xoaja ainana Golu-
gaiiau. Jlactann nosuuusa 2 ra Oypranaa Vo BuKaiovaTteas TyTaiajin
Ba r; KapMIHKHUHT Oup KiucMu wynTianaan. [lacramu weiiuwru 3, 4,
5 sasuaTnapra Oypranja Ketma- ket xoana VI, VII, VIII sa [X suk-
JioyaTtennap TyTalnand, HaTWwKaia poTOPHUHP xaMmMa (hasanapujga  Kap-
WIHTHKAD WYHTIAHATH,

14-11. SPYBHAH CAKNATUUNAP

JpyBYaH CAKIArHUAAP KYPHIMAHH KHCKA TYyTalLUMil TOKJApHiaH XH-
MOS KHIVEUH Kypuamajapiup. Harpyakanapuuur opTié KeTHILHaH
3pyBUaH CAKJArHYJAPHHHT XMMOS KHJIMIUM HINOHWIN 9MAC, YyHKH yJap
0ab3an HOMHHAN TOKjaH 1,50 mapra kaTra Gyviran TokJapia Xam Oup
coar Ba yHAaH opTHK umjamy mymxun, Caggarmuapia kyiima (sctas-
Ka) 6Vand, KHCKA TyTamyB BaKTHIA Yy 9pH0 KeTajH Ba KYPHJIMAHH ax-
patud kyaan. Kyma wuwmnran g¥ivanappan  Qoiiganaamacang Kepax.

14-16- @ pacmjia npoGkaan cagmaruuHimr TamKy Ky punnin, 14-16-6
B4 6 PACMAAPAA YINHID KOMKOFH OJMHIal XOJJar# KeCcHMMu Ba  3pyBuad
kVimamn npoGka kypearwiraw. [TpoSkanunr uuHHM dcocura MeTawI

14- 1 - pacm. TlpoGkann caknari,
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pesbGa 8 kuiigupuaras, Oy pessba épramuaa npobka cakJardyHHHT naT-
porn & ra Oypab kyiuaaau. Tok TyTkuu / pau natpon 3 Ou/aH yiau-
rag MeTa/ IJacTHHKA 2 opkajn npobkauwvdr pessfacu &8 ra Ba yura
Kapluap/iaHran apyBuaH Kyiima 5 Ba KOHTAKT 6 OPKAIM TYTKUY 7 HHHD
cuvu 4 ra yragu. [lpo6kamnu caknarudnap 380 ¢ raua KyuiaHHULIap
Ba 60 a raua tokaapia wnnatunagd. [lpoSkanapuu kyuaannun 6Varad
XOJ1d anMatTHPHII MyMKHH, uynkn OyHza
OJAMHHHI KYJH TOK YTYBUH KyucMmaapra Ter-
Mamu.

14-17-a@ Ba 6-pacMmaapaa nalcuaion
awnernu [1P-2 Ba yHHHP KecHMu KVpcaTui-
ran, by xuan caxnainunap 500 g raua Kyu-
sanminaapiaa sa 1 000 g rasa HoMuHA" TOK-
Jgapis Huatuaaad. Msoaauussosuyd mnita

"] A KOWTAKT Tuprak 2 Jlap Maxkamaanra,
YAapHUKT opacHjia, Xy pyOHJIbHUK [HY0-
Fil CHHrapH caiaariiu gKupug wiran. Y yu-
Japura ke3 Kauanowxua 4 gap Oypanaras
14-17- pacu. MP-2vmmnarn  gubpa Haiivanap 3 Jganm ubopat, KAINOK-

RAACHMOH aRAREHN, yajap CaKJArd4HHHT [HUOKJApH § HH CH-

KHO Typajm. ITnuoknapra Coataap épaa-
Muza pyyjaan KuiuHran  pacod spyBuan KyiiMa 6 MaxkamuaaHanu, sad-
MKHpJla HArpy3ka OpTHO keTranuja Oy KYAMaHHIr HHTHYKA XOHH 5pHO
KeTaju. Inektp Eiin Tavcupuia dudpanunr OHP KHCMH BOJOpOX, Kap-
Oonat aurujpuji Ba cys Oyraapujan ubopat rasra aitaanagn. Hait nun-
na Coeum 100 am raya etagu Ba €if kecknn cywajyn. 60 arava Toxaap-
ra MyJKa/IaHraH cakaarnunapiaa nuuoksap 5 GiuiMaiian Ba  casaruy
THprakJap 2 ra xamnoxuanap 4 Oujan KHpHTHIAL.

500 6 rava xywaanmmgaa [TH2 tunujparu KBapu gymaapn TVIHpi-
rau caknarpusaap ummsathnand, yaapuuur 100—600 a Tokka miyvkas-

nanrangapn axkpanaguran natpossu sa 15—60 @ Toxka myupKadaan-
rany HIMH axpanvaiiznran natponnn 6yaazu. By Xuamars caxaarku
14-18- pacvpa  kypeatuaran.  CaknarduHuHr MHUOKJIApH 3 M30MALMS
nauTack / ra Maxkamgaanrad KoHTakT THprakaapn 2 ra kucuarad. -
YOKJAP 3 HUKIa KBapl Kymmaapd 6 Tyaaupuaras uuisg Hait 5 ra Oy-
pab KVitwaran xonkox 4 ra ypHatuarad. [Tnuoksapra 1onka MHC JeHTa-
Japuaan wTamnianran spysuan kyfiva 7 sap Maxkamaanagn. Kiiiva-
JAPHUHT Ypra Kucmura Kajaiin 9 jan Top nepevuuka 3pHTHO CIIHIUTH-
puarad. Harpyska oprranmpa, kyiimMa gusuiiin Ba kavaiid spuil Gounaii-
Ji Ba MHCHH 3pHTajH, HaTxKada Kyiima emupmiagu Ba Kyiud KeTam.
Kucka Tyramys paiTaapuia KViimanap nepdopawsaap 8 opacuaaru
TOp AKoiaapujaan 3pu6 KeTaju.

1000 ¢ — 35 ke kyuwnanume Ba 400 @ raua Toxjapra MyVIKas-
Janran KypuaManap yuys xeapy, kymaapu 6unas t¥muupiaran [K ta-
nujary  maxcyc naifensvon  caxgarnusap  taiiépnanagn. 14-19- pacmaa
wynrai caknaruy kypearnaran. Yunen mait [ keapiy kymnapu ounan tva-
JHpWITaH Ba YwiapH Kaganokuanap 2 Ousiad repMeTHk KHAHG Kasgiuap-
Jab KYHWIraH, yjap XHMOA KYPHJIMACHHHHI H30JATOPJIAPHTA  aHa 11y
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Kannokuanapu Gunas xucuf wWyimnau. dpysun Kiimanap 8 Kymyuwnan-
ra# MHC CHMA3H COHPaJIbL Tap3ija TahipiaHaiu Ba OCOH SPHUIK  YuyH
yaapra wKanaiy 4 apuanap Kastapaasa. ypTa;J,aru cnupais 5 n}na*r
CHMJE@H KH/IMHAAM Ba KypcaTkuy crupasb Aefimnaan. By cnupanbs kyp-
caTkuy 6 HU ymnab Typajyu Ba Xamma Kyiimanap spub KeTrawujaa nact-
Ki Kaarokua 2 jiari Npy:KHHa HNWIMHAPHK uyKypyaja Typrai sikopua-
HE uurapud 108opno, Kyima-
JapHuHr xaumacn apnl Ker-
rauuHHl Ky pearayr.

Ipysun witmagap K pio-
wuHzan, K proum Graai gi-
Jaiiit  apajsainMaciyi, - pyx, ;
amoMuimil, MHC BA  Kymyur-
Jau tafiépaanan, Ky prowun
B VHUHI KOTHLIMANAPH, PyX
nact !200—-420“C) TeMIE-
patypanapaa spuiiin, Gy sx-
i, OHpoK ynapHuur yTKa-
BYBUAHJMIH EMOH Ba [HyHINT
yuyH yaapaan kyiimanap sica- :
ranja Karra KecHm/m KIVIO 4. 18- pacy. [TTH- 2-tum- 14- 19 paes. T1K
Ta!-'l{:{).-'lillliil'.'l 'I‘.\'{'PJI KeJgajin, JIATH carJJarii. THOUAArH caKaa-
Miuc Ba KymMynpjan Kiu/uuran i,
Kyivanapuuar - yTkasyBuas-
AUTH XM BA YJADHUHT KECHMHHI KHUMK KWHO Taiiépaam MyMKuH,
Gupor, yaapuuar spuur Temnepatypanapu 1080 sa 960°C. Kymyur gVit-
Masap xummat Typaan Ba 1000 ¢ pan Kkarra Kyunanuuniapaa  KHYMR
TOKJap yuyHruHa umatuaaan, Kinnnua e wyitvanap uwmatunam,
OKCHATAHHIAAH cagaam  yuyH yaap kymyumanaaw. Mie xifimanap
900°C raua apuvacjian KUIMIMM Ba HATIDKAJA  caJardydpdar  Gapua
KOHCTPYKIESLIAPHUT BA KOUTAKTAAPHIN KUSAUPHO, YJIAPHUHT  eMHpHJIH-
wra cadad Oynamu. lynuur yuye Gyunait kViimanapra kipromus Ba
Kagaiin MeTamjan mapuagap Iakamaa «SpuTrHuiapy  Kapluapaasaji.

m:d:“.‘.o_-.-m-ap.v,.—. e

14-12. XABO ABTOMATHK BMKNIOYATENNAPHU (ABETOMATIAP)

AsroMarnap pyGHALHHEJIADHUHT XaM, CAKJACHUJAPHHHT XaM (QyHK-
uAcHnn Gaxkapaju. YJaap KHeKa TYTawyn BaKTAa YSWIHMIIHA - TabMHH-
Jaian Ba TapMouu Yra narpyskasannuiiapian caaaitan, Wynuuraex,
yaap xkyunanum iyK 6¥anG Koaranwjga ékn y Oupop OeirMiaHrag Kart- .
TaqMKkKaua nacafiraliufa samiipiy yane KYHIm yuyH xaMm HIuIaTHaa-
nu. YarapyBuan tox astomataapn 500 @ raua Kyuiauummiapaa, y3rap-
Mac TOK aBTOMAT/ApH 9Ca yHJAll K4TTa KyulaHuUiapia xaMm Kyiiuna-
Bepaj. Apromaraap nucOaTaH Kam amparamnapﬂa K¥ananuanagu; yaap
K¥nna ynanaam.

14-20- pacmpa Oup KyTOAM  MaKCHMasa TOK AaBTOMATHHHHI  HIUJIALL
NIPHHITHIH CcOAAAnatiTHpHo Kypeatnaran. [ ToK cuM [ JlaH MacTKH KoH-
TAKT THPrarg 2 ra, Muuor o opika/u, I0KopM KOHTaKT Tuprark 2 jas,
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SJEKTPOMATHAT uyAFamu 4 Ba cuM 5 opkamu yTaam. [lpyxnna 6 nuuoxs
HY yanra TOPTHLI BA TOK 3aHXK'IDHHK Y3HLIra HHTHJAAN. DyHra wiamoxg
7 TOK WUIT2 TYWHID KaTTANHIUra eTryBHra Kajap TYCKHHAMK KH-
ARG TypamH. Fantak uyaramu 4 A Yrransga swopb § 3JeKTPOMArHHT
Yearura TOpTHAAIWTAH MRUHMMAN TOK MWIMA TYWMI TOKH Aeiinnans, By
TOKZA WAMOK 7 ampasalit 8a miuox J NpyXKuHa 6
T&BCHPHAA KOUTAXT THpPraxkfiap 2 RA aKpaTajiy.

By xonpa asromaT HamorHra GeBOCHTA TabCHD
" KHAYBUI SEKTDOMATHHT 4 MaKCKHMaa 3aHXHp
. ¥y3THY AeC 10pUTHARIM B3 TYFDH TaLCHD KHAYBUH

MAKCHMa/A TOKHHHL SHT COJZNA SJCKTPOMATHUT pere-

cH Gynagn. ABTOMATHMHT TOKHH aKpaTHIUra KeTraH

-] BAKTH Laxp 0,05—0,025 cexynt. Arap aTomar kyu-

31 ?2 .4; « JAHHIN MacaHranuAa ysura Mmy/nKajmanran Gyca,
—a I/j , y U=04U, ga swra tywagd.

]:va-cﬂ ABTOMAT XaTTO YHHHT JaCTaCHEM YJAHraH Xo-

M7 ; Jataa Kya 6unan TyTa6 TYPHATARJA XaM KHCKA Ty~

3 FAILYBAA 3AHKKPHH aXpatHin no3uM. ByHunr yuyu

. en MU IOKMEPHH YAAM MEXaGHHIMHEHHET KONCTPYKIMACH
1 191?{ pacw Bfgg: Gomkaya OYaMM kepak., By aBtoMaT TVcataad
naTeAm, aXPATHATANAA YHHHY JACTaCH OJAMHH TenHilpjan

_ caKaall yuyn xam sapypmkp.

ABTOMaTNIADHHHT KOHTAKT CHCTeMAajapH oJAaTRA HINUKM Ba & cyd-
RUPYBUA KOHTaKTAaphan mdopar 6ynagu (14-8-pacm). EA cyHanpyBun
KOHTAKTNAPHHHT AJMAITUPHO TYypUNainral KyMUp, es &kH MeTaas-
KepaMuK yumapu GVaajiu. OJexktp éAnapuHu CYMAWPUILHIT Te3naTuul
YUyH aBTOMaT/apAa MeTaan rnaacTHhkany Cxu Ciira usaaman H3oasUHoH
MaTepHanzal KHJnHras € cyuAMpyBud nawkapasap wuamnain (14-9-
pacm). : ' \

.

14-13, KOHTAKTOPRAP

IOKopnaa allTHAraHHAEK XABO aBTOMATHK BHKJWUATENIAPH Te3-Te3
a2 Ba aXKpaTHIU yyyH My/Dkajananran smac. By Maxcaa yuyn KoH-
TagTOpaap Red aranajuran Ba 3/exTp 3armkupHd coatura (500 -
MapTa ynail UMKOHHEH Gepajnrad amnapawiap XW3mar kHAafAH. KoHe
raktopnap 1000 & raua Kyduaammiuay yarapmac Ba Y3rapysqan Tok
SAMKUPAADHAS HIWIATHARAH., YJap KHMCKA TYTallyBAap Ba OpPTHKYA -
HarpysKaiapian xiEMof KuaMail, IyHHHT y4yR yJap 3pyBUYdH cakna- -
ruuiap éxu GolKa XAMOR Kypaamanapk Ounad Gupramuxia nuiamd -
kepak. ¥Yaap (0,85—1,03) U/, kyanawumunapia MIOHYRM HILNAfiad Ba
kyunaanwr (0,5—0,6) U/, rada nacafradpia KypuaMany aBTOMATHK
yaus kyaam.

14-21- pacMaa yu gyTOAW y3rapyBuaH TOK KOHTAKTOPHHUMI HILAALEF °
cxeMacn KypcaTuarad. By xodtakTopnap KyT16nap couu | gaw 5 raua,
20—600 o Toxkmapra mymnianna® Tahéprasamm. ¥ saapHiNT wura TYWWUE
BAKTJAPH KOHTAKTOP KaTTaiurura Gorany xoaga 0,00—0,1 cex uera~
pacuza 6Ynrazu,
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Ksagpat kecimuu usonsumaianrad ¥ / pa (copna 6yacud  yuyH
TIOAMIHIHUKIAD pacMaa Kypearnamaran) Kysrajysyan HIYY  KOHWTAKT-
Jap 2 sfjeKkTpomaruit skopu J Ba OJok-Kourtaktiap (OJoKHpoBKa KH-
JYBUH KOHTAKTIAP) yUuyw rpasepca 4 Ypuatwiarai, Msonouusinanras
nAMTaaa Kysraamac miutu Kontaktaap 6, OJoK-KOHTakTaap 5, 3JeK-
TPOMATHUTHHAT YHIOTIN uyaram « & Gujan OVinurypys 7 MaxKaMJaHTAH,

14-21- pacmaa  kipearuiran
BasuAaTla Wi KOUTARTIAD aiik- L0 7

patuaran sa acocuil J1,, Jl,, J1, e
sammHpaa ToK HyK. Arap rag- r P_q
Tak § a rok naitao Oyaca, :
AKOPb F Oyfinurypys 7 ra Top-
THdaan Ba Y [ Ovpunagu, 2
Xamia 6 U4y KOHTaKTaAp Ba
ogopitary  GIOK-KOHTaKT/1ap
S Tyramanu, nactiarn O6J0K-
KOHTaKTNap § awmpanagu. Ana
my Gearucura Kypa niiruy KoH-
TAKT/Iap BA 10KOPH OJI0K-KOH-
TakTiap TYTAWTHPYBUH,
nacTjarujapH aca a)KparysB-
y i goutaktaap jeinaagn. Cxe- '
Manapia KOHTaKTJAPHIHT Basu- 14- 21- pacy. KoHTaxkTOpiiur HUWINAL CXeMaci.
ATIAPH XAMMA BAKT KOHTAKTOp-

Jiap yyJramjapuia €xkn peJieja Tok Oyvarannjiari, sibHH TYTalITHPYBUH
KOHTAKT/1ap ydyd ampartiiiran Ba ancparynti I(OIITEIKTJI{![] yuyHn TyTau-
THpHAraH Xoauaa kypcatuiaau. Opatia, kouraxropiaapnu Goukapuiia
pefle MILIATHAAAM (nacTra kapanr), OHpox O3 Kapaérran Xoqja KHom-
Ka Oniad COUIKAPWIALNraH KHCKA TYTAran acHiXpod jABurateis 9 uu
HuIra TYLIHPHIL Bd T}":\T.’i'l'I-IIHIIIIIlI‘ COJULAIAII TUPHITaH CXeMacH KS"'[JCE!-
THArAI.

Bourgapiur 3alpkinpia HKKHTa KHONKA, VJO0BYH «IOPrH3HIIY (MyCK)
fO Ba ampartysun «ryxraun (cron) T kipcarnaran. Krxonganap-
HHHT KonTakTiapn 14-21- pacmiaa kypecatnaran, sibHH MOC paBHILIJA am-
paruJran pad TyTaTHpu/rad BaszuATHapaa Npyiuaaaap epramMuia yLHu'léié
Typuaaan. Kuonkanap KOHTAKTOp Ba ABHTATE/IHMHT KauAal Koinammaan
KabTH Hasap Cowkapuur yuyd KyJail Cyarad wofija ypuaTHaagH.

Vra  vymmpnin gyitnaariua Ofsaan, /O KHonka  TyTamiTHPHITan-
na toxk cum JI, pan /O Ba T KHOIKaJap OpKaJaH 3.1eKTPOMArHHTHHHP
uyaramu & ra sa cum JI; ra Gopaju. Slkopb Toprusaiu Ba VK I HE
Oypaau, Oynaa aitin BaKTida 2 pa 6 MIIYM KOHTAKT/JIap Ba 0OKOPH
6a0K-KOHTaKTIAp § Ty tawau; Oy 6J0K-ronTakTaap f0 KHONKAHH MIyHT-
Jaiian  Ba YHHHD KYilnO 100opuaniuura uMoH Gepajan. JlBuratesinu
XKPATHII YuyH OOLIKAPHIL SaHKHPHHH Y3HIU eTapyu, OyHuHr yuyd T
KHOMKa Gocuica, KOHTAKTJAD KYPHIMAHHHT XyCycMil OFMpPJHIH TabeH-
pujia Cup-OHpHAAH axspanajn.

KKOHTAKTOPHUAT HIIUYM KOHTAKTJAPH YKYAa EMOH LIAPOWTIAA TYpaiH,
yJyap MUIOHYJIM HLIIALL/IEPH YUYyH eTapJiH4a MyXTa KOHCTPYKLHsJAHraH
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Oynmmunapn xepak. 14-22-pacmpa  anmawrtupné Typuaazwran [ sa 2
VYK KOHTAKTJAPHMHT TaXMUHMA acanuiuu kypcatuaras. KysranyBuu
KOHTAKT 2 npy:kuHa J €paampja LIyHaail MaXKkamJaHaaukH, KOHTaKT-
JIapHUAT Oup-Ompura Terud Typulld HuniasaHud Ba cypkanaud pyit  Oe-
paju, HaTHxkaJa yJaapia Xocus OyaraH meTaqa OKCHAJapH J0MM TO3a-
nasué Typaau. Mmum KontakTiap antatra
€ CcYHAHpyBuM naWkapanap OuJaH Tab-
MHHJaHran 6ynanm.

YarapyBuan TOK KOHTaKkTopJiapuaa yil-
FOTHI YYJIFAMH FaJTATHHHHE MATHHT OKHMH
AaBpul paBuuiia HoJb opkaau YTub Typa-
An Gy Hapca KOHCTPYKLMAHWHT BuOpallus-

14-22- pacm. Koutaxrop % 14- 23- pueM. Kontak-
HIDYH  KOHTAKTAAPHIHHD TOpad  sKops Tedpa-
KUHCTPYKLHACH., HHWwaApH Gaprapad

KILTHIL YCYJTH,

JaHuun Ba ryByasiad typuwiura ca6ad €ynagu. Bynn Gaprapad iumiul
YUyH FaiTak Y3aruHunr uexxa yuura, 14-23-pacmaa xipcatuiranmgex,
KHCKA TYTAlITHPYBUH ypam kuiaupuaanu. By Jpamia xyaau Tpasrcgop-
MATOPHHHT HKKHJAMUHM YyJFaMHAATH CHHrapH, raJtakjiari TOKka HucGa-
Tan (pasa KUXATHAAH CH/DKHraH ToK xocua Oyaaan. By  vpam xocuia
KHArdH OKHM SAKOpb OpKaJin TyTamain Ba acocHi OKNMHHHE  HOJL Op-
KaJu VTui MOMEHTJIapuia SIKopHuHr cudirtammura fifa wiiivaiiu.

14-14, PENE

ABBajiry GyanMaa KOHTAKTOPHHHT OOIIKAPHLI 3aHyKupHra pede iyii-
HOI MYMKHH, ¥ BakTaa KVJa Omnan Gowrkapuil 3apypaTi KoJamaiian Ba
Oynjad TaulKapH, HIIYM 3aHKHPHM aBTOMATHK XHMOS KW/IMILHK avaJ-

ra otnpui MyMKuH €0 afitrad sauk. bour-
Kapui samxkupuaa Comkapunaélcan kar-

[ TaJMKHHHT  (MacasaH, TOKHMHT) Mabiym

Ty ——,—2=‘3_— guilmatuia Gup oHJa (cakpad)muuira Tyia-
v ; Qural 3JeMeHT peJae JedAunagu. Hurup
| 3aHKHPNIApAA aBTOMATJap Ba KOHTAKTOp.1ap
| uryHaai anmnapataapaup, GHpoy pene, aco-

e e caH KWYMK TOKJIAp OYviran OOLIKAPHLI 3aH-
g I | o/ oxkupnapura KiiHJAIM Ba aBTOMAT €KHM KOH-
5 Iy TakTopJapra HucoOatan Oup hHeua  Mapra

- CE3rNppoOK  KHAHO TaflipJaHuIIg  MyMEHH.
14-24- pacw. Pete Tiniaary pt,, sl i I \-I. " ans o
ANNAPATHINT. XAPAKTCPHCTH- CJACHHHT MILAWNNG  XOC XapaKTepHCTHKA
Kaci. 14-24- pacmpa kypeatuiran.
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A¥Taiinnk, wimjaml MOMeHTH pese Opraam  yTaéTran TOKHWHE KaTTa-
aurura Goraug OYscud, Tok [, wnitvarian knunk OyJaranmia pese Oup
KoJaTAAa (MacasiaH, YHHHT KOHTaktJiapn axpaaray) Oynamu. Tox mule
Jaul TOKM jeb araaran [, wuiimarra etraunaa pene Oup onna Ooul-
KA XOJaTHu 3rajnaiiin (YHHHr KOHTaxTJapu Tyrtawain). by xonar |/,
TOKJA4H KaTta GyJaram xap kawjail Tokjaa cakjanaau. Arap ToK Ka-
Masi Gouiaca, y xomn1a K yHuO o6opull
TOKH peb artaqran oupop [, kuiimataa
KOHTAaKTJIap cakpaul fyau OnJay amxpaTHil-
rad xognatra yragu. Pene nunait Goutnanty
yuyH sapyp Gfaran KyssaT pese GouiKapa-
€Tray 3aH/XHPHMHT KyBBaTHAaH OGup Heua
Mapra KHYHK, )

Pene yarapyeuan €éxkm §srapmac Tokja
HULIaiAM XaMaa XMMosl KMAHIL Ba Gollka- _
puill Basucdpasiaputu 6axapanu, OHp OHAA BA (4. o5 pach. ¥arapyouan
Bal{r ?TKBBHG HILTAIIH MYMKHH. By XO0J- TOK SJEKTPOMATHHT [:!f.?.'l't‘Cll.
Ha y BaxT pedecH jefintag. Scanuiu
CHcTeMaNapura Kypa pesejiap 3JeKTpowvar-
HUT, WHAYKUIOH, 3NeKTPOAHHAMHK, HCCHK-
JHK, HOH-3/IEKTPON, MexXanuk Ba Gouixa
Xuginapra  Gyuminaim. —

Yarapypuan TOK 3Je€KTPOMArHur ~
Penecu 14-25-pacmaa xiypcaruaran. Ba- X
pakrJid ANEKTPOTEXHHKA III)"'.TI('iTII,FIEJH I ILTHH- E.
rad yzak [/ ra Gowmkapuiaétran sammKup-

Jarn TOK YTajuran uyyJaram 2 KoHyamTy- %
puarad. 14-25- pacmpa KypcaTHIran Basusir- | B—
Ja fkopb S V3 OFMPJMIH  TabCHPHJA BA
[pyAHHa 4 HUHT Kyud Ounau ywad typu-
nan, [ 1ok [, narramikka erranuta (14- }’fl 32;5?;2:}']ﬂl?,ﬂ’l’;‘qgg_:;:f‘]p'
24- pacm) AKOpPb ¥3aKKa TOPTHIAAK BA OOLl-
KapHIL 3atKUPHIUHT KOHTAKTJaph 5 i TyTawTupaau. | Tok [, katTanmk-
Kaua Kamaiivarynua y KOHTaKTIapHHH TyTauiran xoagd ymsabd Typaay;
I Tok I, Kuiimartra TEHIJIALINAH XaMOH gkopb TyWHO KETaagw Ba 5
KOHTAKT/IAD axkpanan. DICKTPOMArHHT V3aruHHHT MKKHJAHTAH — yupra
ejle BHOPALMAJTAHMACIHIH YuyH Xaika 6 kuiijupuarad (14-23- pacm).

Bypuama saxopaun saekTpomarnut pede (14-26- pacm-
Ja Kypcatuirar ), DneKTpOMATHHTHIINT uyirami | opkanu MILIAID  TO-
Ku [ ¥rraupa Z-cumon nysar sakops 2 Oypuaafu Ba GOWKAPHII 3aH-
AHPUHHHT KOHTakTaapn 3 uu tyrawmapagu. Kiu6 iofopuin  ToKuaa
SIKOpb MPYHuHA 4 CpraMiia Y3unuur pactnabku BasusTHTA  Ke/'THPH-
gagu. Toxk €ku Kyusauuil TpancopMaTopH opkasm yJianauran Oynpafi
pene MaKCHMan TOKAd, MaKkCHmal EKH MHIHMAN Kyuianuiaa mmrahnn.

14-27- pacvpa narpyska oprub KeTHIIHZAH XHMOSl KHAHIIAA —KeHr
HULIATHIaANIal HCCHKJHK peJIeCHHHHI CXeMacH KYypcartuiral.
YHHHT HuiaW npudidny 6op OViMYa nafiBasiianrad Ba UM3HKJH Kell-
rafiyil KosppuuuenTH Typaua OYaraH MKKMTAa MeTaMl MJAACTHUK JaH
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(pofilananuura acocaanran, Byraalil MAaCTHHKA KH3Wravja SFUIajfH  Ba
SACKTP 3aHMHDHHH TyYTARTHPYBYH &Kn AHPATYBYH KYPHIMEra MCXaHHK

14- 27- pacw., MCCHEANK peniecH,

-

TABCHP KHIHILK MYMKEH, AHMOA KHAHAAETrad
TAPMOKPHHP [ TOKH GHp yunhaaH Maxkamaad
Ryhuaras Guaetans maacTiika 2 A KH30H-
PYBUH KH3HTHL 3AeMeHTH [fopkand yTand
TinacTiRKa wHskray, pacMja ByHETHp Onsad
Ky PCaTHAFAHAeK IOKOpHra 3THA4AH Ba pHuar
3 uu OYwatud wdopasH, Oy puyar mpymu-
Ha 4 TavcHpupa uanra SypuaunG GowKapui
SAHKHPHHHHT KOHTAKMAPH 7 HH aKparaiH.

. DACKTPOMATRUT uyJFaMu 5 ja TOb Afxonain

Ba GOLIKAPHNAETraH SalIKHPHHHI KOHTAKT-
JdapH ¢ mpykuHa & épAamHia axpanaid.

Kearycuaa saekTp ABHraTeanapuy Oou-
KapHIIra ouf 0apya cxemanapia TacBHpJAL
Kyaafi GYACHH yuyH yJapuuur 6ab3u ano-
xuna saemebTsapu [OCT 7624-62 ra my-
Bobug 14-2-kagBanga  KypcarTHarasupex
Searnnarain.

14-2-appaa

Kommytausa gypmamasapd Gab3s sieMeHTAAPDHHWAT Waptayd Gearnaapy

] Pene, KoHTaKTop, MATHHTAN mura TYUIHDERYHRRD
qyYAFAMNAPH i

. -y
2 KontakTop, wira TYWHBPruugHir KOHTAKTAApH, '

YAAPHVHE GAGK-KOUTAKTIaPH ETE
a) TYTalTHpYBYH o

6) amparypuu -4 e

B) lailta yaopun Y
e

3 Pese KOHTAKTN —

a) TYTAWTHPYRYH
6} amparynyu
B) KaWTd yAO0BYH

-0 Omem,
4 ¥ayannan KaRTYBUY KHONKaJap .
a) TYTAWTHPRYBH —ale—
G} ampatyasil .
B) wpartyustid Ba TYTALTHPYBIH U
—0 o—



5 Kortagtaapy Ba uynram yuaapi |
Genrufakray pene ,
3

6 HecHiang pesleci' it KA3MHPHIL 3MeMEHTH PN

7 SACKTP MAWMHA KYYAHRTEPTHYH '

14-15. MATHHUTIAM MWTA TYWWPTHMYIIAP

Tapymorkaa TVaa KywsaHHW GyAraHja yAaHaiarad KMCKa TyTamiru-
PHJraH acHHXPOM ABHTATENNPHA HLIra TYLIHPRIN YuyH HINAATHAALH-
TaH KYpUWIManap MArHHTJAHK HIITa TYWHpPruuaap JAeiknagu.
Ynap ABMraTeanapHi Harpysxa opTHO KeTrasa Ba KyWIaHuul kaMain® =
KeTTaHHAA XHMOS KUAAJAW, KHCKA TYTAWYBJADPIAH XHMOR KHJHII  ydyR
cagharmuniap kyfuganu. Maruarad wuira Tywsprag ys  gyTdan  Kow-
TAKTOpEAH, TOK PeAecHAaH, SIBHH JABHrATeNIH TOKHAHT OPTHO KeTHWH-
Hlan XAMOSl KHAYBUM HCCHKJIMK peslect Ba YMyMHI AWIVKKA KypHATaH
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OJI0KHPOBKA KoHTakTaapuiian néopar. Bomkapyiul KHOTKAapH  anoXu+
ja, OfaTAa wwial uHKapyBul malupHara ypratuaaiu. (Arap aBHrares
HHHT  aiiianu  A§HaJumEn - V3rapTapun  kepak Oyiica,  MarHHT/m
nuIra TyUWINPI MY WKKWTA KOHTAKTOP: «OJFa» BA «OPKara» IOpHIN KQH-
TakTOpJAapH OVJIMILH JIO3HM. b},tuau umra Tywupriy  14-28- pacmaaru
cXeMald yHHHT JeTa/iapun kady/ KHJMHrak cTasiapt Ofinua Genru-
nad Kipcaruarat, )

JlBuratenuuur cratopu / TapMoKKa caksaruy 2 niap OpkamM  yaa-
Haau, Oy caknaruugap Konraktopaapuur oara (0J7) Ba opkara (OPK)
IOPTH3YBYH WIIHH KOHTAKT/apn ea HCCHKJIHK pEJIECHHHI-II' WCHTHILT  3J1e-
MeHTiapu 3 uu TyTamTupajd. Bowkapuin sadmupd «1yxtathmy (7))
KHomKacuaan, oara (OJ7) Ba oprara (OPK) toprusuur KHONKkaiapuaaw,

007l B OpKAra IOPrU3ull KOHTaKTOpJap 4 JeKTpoMaruuT YyJramiapH-
JIAH Ba HCCHKJMK peJieJlapHHUHE aXKpaTyBuW KOHTaKToOpVIapH 6 jpad (Oy
xoutakTaap 14-28-pacmpaa Tyraumran xXosatia Kypcatunrau)uoopat OJf
Ba OPK «xronkanapu wmoc paumia OJ] sa OPK KonTaKTOp/AapHUHT
TYTALITHPYBUM KOHTAKTIApPH § (OVI0K-KOHTaKTaapu) OunaH OJOKHPOBKA
KHJIHHA W,

Jipuratenimur aiinanum fynasnuann yoraprapaw yuyn JI, sa J,
(hazanap CHMJIAPHHHHT {PUHIAPHHH AJMALITHPHLITA TYFpH }\enraHH yuyH
MKKa/a KOHTAKTOPHHHI OMp BAKT/A YJaHHIl SXTHMOJHHH  OJOKHPOBKa
iiyan Gunan WyK KuiMm Kepax, UyHKW Onp BaKTAd ynauca, (hasanap
KneKa Tyramnd kosaran 6yanyp ouu. Dymnaait onokwpopxa OJ7 Ba OPK
KHOMKAJAPHHK TerHLI MY KypHIl Ba yJaawl dyiu Ouiad avasra otnd-
paiy. MIKkana KHOMKaHWHr OuMp y(rlad axpaTysun (10Kopu) Ba Ty-
TAIUTHPYBYH (MACTKH) KOHTaKTaapu Oysaj.

«Oara» roprusnin  Kyfimparuwua Oyaaau. OJ1 knonkamu Gocranja
YHEHD 10K0pY KOHTaKTaapH a}lcpamaé, nacTin Hl)ll'l‘i]lﬂ'.‘l?l{;‘ﬂ TyTaula,[m.'
Tox JI, dasagan T kuonka, OJ/] KHONKACHHHHI TyTalUTad MacTKH KOH-
taktaapd, OPK KHONKACHHMHT TyTawlran I1OKOpH Koutaktaapu, OJ]
KOHTAKTODH 3JEKTPOMATHUTUHUHT UYJAFaMH, HCCHKAWK penesapd 6 HUHD
TyTauran OoKapuil KOHTaKT/apu opkann Jl, ¢aszara kesaau. OJ1
HUHT HIUYH KOHTakTaapu Ba OJ] umur 5 OJOK-KOHTAKT/apd TyTauia-
an Ba OJ1 xuonkacunn Kyind wGopum MymKnH. Tok yuyn OPK nusr
9JIEKTPOMArHUT YyJramMu 4 opkasu savmpp ampanrad Oygagu. Kyuna-
Hum nacainG, OJf NHHT 3J1eKTPOMAarHHTHH YyJFavMiAa TOK Kamaliranga
Ba Harpyska OpTHO KeTHO MCCHKJMK penenapn & GOIIKAPHII KOHTaKTJa-
pu 6 Hu axpartranja ABuraTte/b asTOMaTHK Y3unajn. [[BHraTejHH TYX-
TaTuul 3apyp OVsmG kosrasja T kHomka Gocusaau. [pwraress «op-
xaea» Xam Xyaau wmyujgah woprusaaaau. Pacwmaan s¥punud Typranniexk,
KHonkanap Gup BakTha Cocuarapja JABHratess yaaHmaiiin uymnku 0J7
Ba OPK nuur GOUIKApHII 3aHKHPJAAPH ampaTuiaran GV d M.

14-16, MOWIIM BUKIIOYATENNAP

1000 & pan 10K0pH KyuJaHdiniapaa Harpyskagn (KM KHCKa TyTa-
WYB GyAranga 3eKTp SalpkKHpJapHu  KYmMme  Ba axpaTHUl  y4yH
MYJIZKaVIAHraH akpaTyBun Kypuwivanap cojjid Ba MILJaTHLIrA  Kynai
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 OYammuuaan Tawkapy, MOPTIAmAH Ba EuFUHAAH XaBfeus OYaumnapu
.XaM Kepak. DynjaH Kypuiamanaapjan Oupy MOHJIH BRKJIOUATE -
Jup. 14-29- pacmaa moil Xammu KatTa Oyaran yu (asaan Mo ii-
JN BUKJAUATEJHNHT KECHMH KypcaThiraf. Ynja uilun KOHTakr-
Jiap TOK 10pyBUN KHCMJApHH OMp-OHpHIAH BA BHKJIOUATEJHHHD KOpITy-
CHIAH M30LHA KHAHO TypyBYE MOHHMHT MYHja axpanaid. DBynjan
Taukapy, Mol yarapyBuad TOK HOJaH yTran-
Ja KOHTaKTap a;panuumaa  xocun Oyarau
9/1eKTp EMfHuN Te3 CyHAHpPHIL KOOUHsATHIa 3ra.

Tox Mol BUKMIOYATEJHUHT UVAH KOIKO-
i 2 ra MaxKamianras YTHUI H30JsITOpJIEpH-
uuar cumgapu [ ra Gepuaaju. Konkoxk 3 aiuu-
JUKJap Cpadmiia MoH 5 Onnan TYAAMpHAran
nyar Oak 4 Huénaan sa yura Goditaap Guian
maxxamnad kVitnnaan., DBaksuEr wuky  cupti
(patep €KH 3MEKTP KapToHH Oujian H30JALHSA-
nasaau. 10 k6 JaH KHuMK KyuyJaHuuinapaa .
yuana (asa OurTa Oakka IKOWJALITHPH/IAAH % I _
Ba  OyHjia énma-én kofijauran )asaJtiapHHHT —— .%.\:E”
KOHTAaKT/apH H30NUHON TYCHKJIap OHJaH ax-
patiiaju. Bysapuuur xammacH €aMa-en €rran  (4-29- paew. Mol uk-
(hazanap KOHTAKTJApUHH 3eKTp éit OuaaH Kor- JoNATE S,
JAaHMAcJIHIHHE Ba 0aK Kopmycura TyTalivac-
JIMTHHY TabMuiaaiiin. V3onsToprapHuHr NACTKH KHCMAAPHIA KY3ragaMac
KOHTAaKTJap 6 MaXKaMJaHajH, yJapHHHT Kapuincuia, ToK YTysuH Tpa-
pepca 7 A2 KysranyBuaH KoHTaktiap 8 maxkamianaau, Oy KOHTaKTaap
KVIIHAran XosaT[a KOHTaKTaap 6 ra Xymany pyOuwibHuK NHUYOK/JIapHAeK
tyrawaju. Tpasepca mpyxuna 9 épaamujia nactra kucunain  (axpan-
rad), VK [0 coaT cTpeaxacu OVinua Oypuaranja sca lokopura Kyra-
punaan (ynanras) Ba my BasuaTiAd WIrAK  Oljad yuiiad — KOJHHAIH.
Kymmm Ba ampatuuwr éxu Maxosuk €paampaa Kyaga €xu OoKapHil
aawKHpuAa pedsie Ba OOLIKA MAxcye KypuwiManap éppaMuja aBToMaTuk
aMaJjra  OLIMPHJIATH.

Dax/Jarn MOHHH 1aCTKd TYLIMPHII yqyH kpan [/ Ba yHHHT CcaTXH-
HE KypcaTyBull Kypcatruy /2 GVaaan. Xap Oup (asaja MKKMTA Pasbém
Gyrand yuyn 6 Ba & KOHTAKTJIADHM a/KPATHILAA MKKHTa 3JEKTp &iH
xocua 6ynaan. By éitnap arpodnia moii Oyrnapusunr 70 — 809  Bo-
nopoall uéopaT HKKHTa ras nydarm xocuwsa Oyaaigu pa yaap  GiiHHHT
cyHilra Kyund épaam Gepaju. [P somacupa  Xocun Gyaran . Gocum
5 — 10 armocdepara erajr Ba Moiira, cyHrpa OakHMHr Kopiycura Ba
Mofl cupTu Guyiai  Konkox 2 opacHja Oydep posaunn VitHoBuH XaBo
chasocura Oepunajn. By ¢aso arpoduu  ypad TypraH xaBo Onnan ras
yukapysuit TpyOoa I3 opkasn GorjanraH, MOHHHHT caTXM Xamma BanT
BHKJIOUATE/HN Taflépaaran 3aBo/uunr Cejrdcnia TypHLlY Kepak. AKC
Xosiaa «kaiinaérran» wmoit OyTyn Oydep dasoun TYaaupamu, Gaxja Go-
cuM Tes opTud Ketagu, Oy 3ca MOWAM BHKJIOUATEJHWHT HOpT/alilra Ba
MOHHMHI aJaHrd/JaHuiIira o/Md Kedioy MyMKkus. 35 — 220 k8 Kyuna-
HULIApra MyVKalIaHrad  KYPHIMAJAPHUHT KYN XaKMJIH MO/ PHK-
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Jiouatesiiapy Gak HuMra KoHJAITHPHIAaJAWIan maxcyc € cyHaupypun
Kamepasap OuwsaH TabMHIIAHAJH.

By €aén wunuuras mMoilan BUKJIOYATe/IApAAH TalIxapH, KHUHK Xa-
KM/ NOHNHM BHKJIOUATENIAp XaM KeHr Tapkaaran. Y.apaa moit ¢akar
@iHN CYHANpHII YUYH MIIAATHIAJH, TOK VTYBUH KHCMJAp KepaMMK, op-
raHuK H30JIHOH MaTepHaasap Ba XaBo éplaMuja sojsiusiianaun, Dy
BHKJIOYATesIapAa MOl XamKMu ¥KyJa KHUMK OVJrand  yuyH  yJapHuHr
nopTJiall XaBhH JKyla KaMm. BuKalouaTesb 3aHKHPHHHHD Xap GHp ysu-
Juii anoxnia G6akka skofnamtupuiagn.  Hlynpain  kuou€,  dasacuia
6urTa yauanmu Oyaran yu (asanu BHKJIOYATEJSHHHT yyTa OakH, HKKH
y3uauiin OY/rad BHKJIOUATCIHHHUT 3Ca oATHTa Gakn GVaanm.

14-17. HATPY3KA BUKNKOYATENNAPU

Harpyska BukaimodaTenaaphn maxap, KHULIOK X{Kanuru Ba
GOIIJE{‘EI NoJcTarnanapaart KHuHK KEYEBATAN KypuJimanapia KeHr Iiffﬂ-
Jaunaan. Bynjail noacTanuusasapia Harpyskaun - aupartimiia  naijo
6ysran €AHN CYHAMpHII YYYHTHHA XNCOOJAHTan €il CYHIMpYBUH KypHJ-
Ma OusaH uekjanmnaau. KHcKa TyTawyBaapiad XHMOA KWJIHLL yuyH
HArpy3Ka  BHKJOYaTeNyiapd  GuJiad
KeTMa-KeT spyBuaH, MacasaH, KBapil
cakaaruusiap ysasamu. Harpyska Bi-
Katouatesiapi 6 ea 10 k6 kyusannur-
fa 400 a raua TOKJapHH y3NLIra i
KoH Gepaau.

14-30-a  pacmma  Bik/movaTe-
HuHr én npoexunscn, 14-30-6 pacu-

76 8 10 9 4
d)

14-30- pacy. Harpyska sHraouatess.

Jla 3Ca OpPranuKk INWIIAJaH KWJIHHTaH BKJaiuuiap Kyvanuiras éi
CYHANPHLLI KaMepacHHMHT TY3WJIMILM KypcaTHiarad., Harpyska BukJioua-
TeJH MOXHATH JKHXATHAaH Maxcyc KOHCTPYKUHSIH pYOHJIbHHKKA yXiuaii-
au Ba 14-30- pacvmpa y Kyimiaran Xonatfga KypcaTujraH.
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\_ Tox nacTKM TagHy W3onaTep [ ZaW cagfiarud 2 opKanu BHKJIOYa-
Teb MHYOFH 4 HUHC KY3FAAYBUA KOHTAaKTH 8 ra Yrapd, [luuok ukkura
MHC nonocacigawr uéopat GysanG, Oy nosocanap KymuaraHga Kysras- .
Mac 1OKOPH HILYM KOHTAKTap § HH Kavpal onamu. AxpaTuiran xonga
nHuoK, 4 NYHKTHD Gnas KypcaTuarad. TIMUOKKUNT 10KOpH KHCMHra ny-
JaT 0OJ0CaNap ¢ MaXKaMAaHraH, yAApHMHC opacHja & cyuaHpyBuM nH-
4OK 7 KHCHE Kyfiuarau. KymmaraH xonatia y MuacTmacca kamepacH &
ra KMPHTHATAH MKKH €8 cYHIMPYBYA KV3rajAmac KOHTakTaap 9 opacu-
Ja xucub kyiuaran. AxpaTumiga Onpudud  6¥an6  xistanMac  wurge
KOHTaKT 5 Ba nuuok 4, CYHrpa sca KaMepallaH 4dKKam €H CYHIMpYBYH
nHeoK 7 xysraamac éit cyHmMpysdM KodaTakTsap 9 gan ysunaau. Kawe-
pana xocua G¥aran agekTp €M /0 DBEAaAMINAAD  KHAHHCAH  OpPraHHK
LIMWAHKHT GHp Khemun emupaji. [a3 Gocum ocTHAa EANHM  mHuoy 7
KaMepafan uHxmacaaror cynaupasd. Buxaouartennn kyn Guaan  éxu
Macobaman TypuS GowxapHul MyMKHIL,

14-18, MATHHUTIIM KYYARTUPIHUNAPR

14-31- pacmaa K§peatiiaran uyaat y3akiy PoCCeNHUHT HKKHTA 1yFa-
My Oop. Arap ayaram [ 1HMHP TyTxHYAapua Kyuaaumun Oyamaca, vyacaM
2 ra 3ca KapuiMnHK opKanu ysrapysuad U. Kydhanw Gepuiran 6ya-
€3, y XoaIa 3ammupaan . yarapyBuad TOK YTaium, YHHHT KaTTaJIATH:
U~ V.

— .

I,,_, = —
V (raF P+ ezt %a)® Xatsn

Minat ysrapunicus Tiitunragaa sa U. = const, x, = const 6ysranaa
TOKHMHT kaTTamurd . Xam ysrapmaiigd. Arap wyaram [ ra U nou-
Muil KyuJaHdw Oepuaca, uysram [ fard y3rapMac ToK y3aKHH MarHuT-
Jafigy Ba OYNATHUAr TYAMHHIIH  OpTAiu. :
Xospa uyhraM 2 ugur L, MMAYKTHBAMCH Ba X
KapLIB/HCH Kamana, /.. Tok 3ca opraiu. Dy
cXeMajia uyaFaMm [ HEHT KMpHID KyBBaTH P
OSTHHA Y3rapranuga 4SyaAraM 2 HUHD 3aHKM-
PHA WMKHLI KyBBATH P _ . aHua KarTa yara-
pagi. «KyvaliTHpHIIHK» HIY MAbBHOZA TYLIYH-
MOK Kepak. KyBpaTHH KydaHTHpHUI KO3y~

LHEHTH [4-31 -pacm Marpat xy«aits
p THDTHYH  peRMMHRACH APOC-
b = Mk cefb.
P P
- Frup.

Wynaadr xuaus, 14-31- pacmpara cxeMa 3Hr colfa MAarHHTIAH  Ky- -
YaRTHAPrUYHHHT CXeMICH OVmamn.

AltTaaray exeMadn KyAVAnNIHLINTA TYCKAHAMK KHIYBYH OHP MYXHM
Kamunmnure Gop. Tlymatga xocwn O6Yaran §arapyedan Tox uyaraMm / 3a
YsrapyBuad 3.10.K. XOCHA KHMAAW, 6y 2.40.K. U~ KyunaHuira Kyiuu-

. Jmb, Kupull cHreanudu Oysapd. 14-32- pacmaa Gotka cxema KypcaTHa-
T2y, YHAA MAarHuvIOBYM uyaraM [ §arapysuad ToxsapH Typam TOMOH-

371



napra. fiyHaaral MKKH cTepxkedra ofnawtupnaran. By Xonza  namh-
JKapuil yarapyBuan 3.10.K. Oy uyJFaMHHHT Xap HKKn ApMAla  Hosra
TEHT. y;mam;aap, GOlIKApHII Ba POCTJIALI YUyH amMaija WiljaTijia-
rai cxemanap kypcatuiramjan kypa mypaxkkabpox Gyaamm. Marwri
Ky4aHTHPIHYJADHUHT  KHPHLI  KYBBATJ4PH  BATTHUHT  yaylllapijan

):
¢ b §
d a3
[~

2

-

14-32- pacm. Marnut kyuaiitupriy.

Vnnad BaTTrauva, Mypakkab cXemaJiapja l{yqaﬁ'mpnm KoapduitenTu
5000 rava Gopaau. By kyualitupruuiap kjnra umiaiiin  Ba  HIIOHWIH
MILNAfHAY, YYHKH YJapHHHT KY3ra/yBuan KHCMIADIH iy, Kupnu curna-
JIMHH Y3aTHLIJATH HHEPUHACHHHHr KaTTanurn Oy  KyuailTHpriuusapHuHr
HYKCOHH XucoOJaaHaju.

14-19. DNEKTPOTEXHUK KYPUNMANAPHU XUMOSA TAPMKACUAOA EPTA YNALL

DneKkTp KypusManap OGHJAH MyoMala KHWJHID KaTTa OHAMMIOHJIMK
Ba 3bTHOOP Tanab xuaaan. Xap kawjail suTuOopenanuk  Ba  Xabheus-
JHK TeXHHKacH KOWAAMapHHHHr Oa)apuiMacjury orMp  oKuGaTiapra
oMHO Keauun MymKnH. Tok yTkasypud Kucmiapra OexocaaH Terud ke-
THII HATHMKACHAA KHIIH TanacHjad VTran TOK TaHa XyzKabpasiapuia
(i3nK Ba XUMHABHH Y3rapuuiiap By:KyAra KeaTHpHO, aHua oFHp, Y30K
BaKTraua OHTHO KeTMaigurad KuiMd Kyilaupani.

DnexkTp TOKH ypHIUM aiiHukca xaBpanjaup, Oynaa Kuimm  Xy-
mijgan KeTHINH XaMmia KOH ailnannul Ba nHadac OJvIl  opraijapiiiur
daommaTy Oysuaniin Eku TYXTawm Kysatuaaau. Knum soxupan  yum-
I, $BHH yBAA Xaér nuwonacyu fiyxosanuan mymkum, IIywusr yuys v
HAOMATHHUNE TYPH KUXATHIAH JeKTp sHepruschiay (ofijanarui Ou-
Jiati Kueman Oorjadrad xap OMp KHIOW TOKJAH KApOXATJAANraH — KHIUM-
ra €paam GepuillHMHr acocufi KoMAasapuui CHAMLIM Kepak.

0.05 g aau opriy Toknap kumu xaét yuyn xacdum, 0,1 g paun op-
THK TOKJAp 3ca xouokatiu Xucobnanmanu. Toxminr xarrasuru Qaxar
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Kyunanuin Gu/JaHTHHA 3MAac, LIYHHHTIEK Kapuiamik OMIaH  XaM  aHHK-
JIAHTAHW - YUYH KHIIH TEePHCHHMHT Xap Kanjail HaMyiaHuiy, YHUHT Typ-
JH TOK VTKasyBud Mopjanap Oujan H{l}..'IOCJId[IIrilUII xamjaa émon Ba ’{?rl
OBK KMilMMH XaM wIMKacTianuul Xasduui kywaiitnpaan. 60 6 jan ku-
YUK KYWlaHHILIJapAaru TOKJApAal Xam y'nuu Xo/ap  GyJrat. IUy-
HHHT YUyH TaxTa TNoJJi Kypys OHHOJapia Kyuma Jamnasnap Ba acood-
Jap Gunad uuamja 36 6 raya KywiaHuil, Ham Ba pecnk  OuHoviapia,

14- 33- pacm. T¥aa epra vaauram seiiTpaniu
TYPTCHMIH TOK CHCTeMACH.

MeTas  Canxanap, kosomaap, Oakjap pa Xokasosap Onian HOIalIaa
12 6 xyunanum HucGatan Xasdeus XucoOnanagu. Dynpaii  Xouanapia
nacaiiTHpyBun TpaHchOPMATOPJAPHUHT HKKUJIAMUU uyJramjapun anbarra
epra yJanazau.

XaBCH3MK TeXHHKACHTd aman KHJIMHMAranuja Kopryc H3oJsims-
CHHHHI HUKH TeUIHJMUIM €KM 3JeKTP MaUIHHANap Ba  annaparJiapHuur
UyJFAMJIAPH OpACHAATH TEWMJHII afinnkca xaBauanp, bynja yaaphuur
HopMan Kywgaupll octuja Oyimaran Gapua KucMaapH Mampna —Oujan
uut kY paérran Kunnwiap yuyH Xasd Tyeaupamd. Opamuu 6y xasdaan
XMMOSl KHJHMII YYyH XHMOfA TaprKacHla epra yiaHajan.

DNeKTp ABHraTennapu Ba €pyrnMK MadGanapura sweprusi  GepyBuH
3MIeKTp Kypuamazap TYpT cumun kuand, 380/220 6 ékn 220/1276 ra
mymxannaé xypuaaau. TV PTHHYH CHM epra Tiia yaanain sa Oy Xoa/a
VHHHT NOTeHUHa W HOra TeHr O} Jaradn yuyd y HoJb CHM lLUfﬂ[JlElI.LH
Epl"ﬂ }TI'ILLI KAPHIHJIHCH JKY 1A KHYHIK (l\ JIFdH MeTaln 1 BocHTacuja yJiaH-
raH yuyn '1‘3‘-'.43 yaanajin ,-'Lt‘() TIOPHTILEA N, Houin CHMra JeKTp Mallly-
HaIapHUNL, TPAHCPOPMATOPAAD, CRCTHILHHKAAPHHNT KOPTIYC/apH  SJeKT]
annapaTaapuHHUHr TPUBOAJAPH, Vauanl  TpaHcopMaTOPJAapUHHHT  HKKH-
JavaR MyJFAMaapH, WUHTIApIMHE MeTall Kapkacaapu Ba  Gomlkanap
ynanagu. Hosb cummnnr yaim sweprust ManGam onila Xam, HCTEbMOJ-
uH oaauja Xam epra yaamaju. DBynpgail ycranoBka 14-33- pacmpaa kyp-
caTHJITaH.

By Xoana dgasanapman Gupu, macanau, ¢ dasa, epra yJaaHrasza Gup

- 1

(hasamu Kucka TyTauyB Xocu Gynaju Ba Oy dasauMnr aBToMaTH EKH
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caKJaruud yHu sHeprusi maudaupan amxparnd sisanm, ¢ pa b ¢asagap-
HUHT Ky4JaHuumM, epra HucOatas, asa Kyunanuwitura, ssun 220 éiu
127 @ ra Tenrjursva wKosaau. Arap epaa Typran ojgaw u pa b dasa-
JIADHHHT  H30JISILHSICH3 CHMHCa Terca, yHra damar (asa  KyuJaHdiM
TabCHP KUaIaau. Arap HefiTpaa epra yJaHMaraHuza i, aBTOMAT KU
cakJardy epra yaauran ¢ (asaHm amparMarad Oy.ap Ba ojaM @ Xam-
JAa b jazanapra nucOaran 380 pa 220 ¢ Kyusawum octija  Oynap
3H.
Hefitpanu usonstuusiianran cHCTEMalapAa XHMOs TapHKacHia epra
yaaw 14-34- pacmpa xipcaruaranufies Oaxkapuiaim, epra  yJauaiuras
KYPHIMaHHHT  Kapiuiurs  3ca
il 4 oM jav omMac/urH Kepak.
b Arap reHepatopJap éku TpaHc-
, ~ ¢ (opmatopnapra  3Heprusi Oe-
fJ_ 2(2 Z_tf pyBuM TapMoxHuur Kyssati 100
= = k6@ han opTug OyaMmaca, Kypui-
NI MaHHHT Kapumiascn 10 ost raua
i ] OYVTHILH MyMKH,
A Epra ymam  kyiftuparuua

N aMaJra OLIHpHJIaRH. Besocura
" 14-34- paca. Hefrrpa i waotsunsianran yu epra Terud Typrau MeTas1 / xusHe
CHMAN TOK CHCTeMACH, epra yJaaruu jgefinaagu

(14-33 Ba 14-34- pacmaap). bu-
pHHUYM HaBOaTAa eprayaaruu cupatnia OHHONAPHHHT METal KOHCT-
PYKUMSITApH, epra HUIOHYJH yJaHraH sKHX03, epra €Tku3uiran Tpyoo-
IpOBOAJApAat (ras Ba EHYBYM CYIOKJUK OKaAHras Tpyoorposogiapian
smac) doitzananuiaan. Arap Gyrnail koucTpykuusinap OyJmaca, epra
yaaruyjiapHd CyHbUH paBuuija Tafiépiana/n.

Cyunuit epra YJIarHuIapuic - AHaMerpJlapi 35 — 40 ax  neBopaapu-
HUHE waauaurd 3,5 M Ofuran nyaat  tpydatapHHHT Oy iaKaapuAan,
€KH TOJIKANIAPHHUHT KaauuJaury 4 usm Aan Kam Oyamarad oyprrarmn ny-
Jdatiau Kuausaau. Epra ynaruuaap conn  xucodaal TomuJajiu, OHPOK
MKKHTajal KaMm Oyamacauru kepak. Epra yJariyJApHAHT - y3YHIUTH
2—3 M. VY 1ap epra yuaapu ep 103ujan 0,4 — 1,5 uykyp Typaau-
rad Kuaud  K¥Muaaim Ba Oup- OMpHId KaNHHINCH 4 MM Jai Kam o1
Maran nyJat nosocasiap Owaad naiBapAasaad Kkyiimaagu, nysar noio-
caJapHuHT Erui uykypaura 0,3 M.

JeKTp KypuaMagapHuHr epra yJaaHajuran Oapya KuCMJapu epra
yaarqunap Owian epea yaocedu measeudaap 2 €plaMuia  yaanaau.
Dynzait yrkasruugap cugatijia xam OHpHHUYM HaBOaTAa OHHOJAPHHHD
METa/1 KOHCTPYKIMSIapi, MeTan 1 Tpydanap, Kyd kade/napuuHur Kyp-
FOLUHH Ba aJIOMHHHIT KoOuKIapHaan dodaananuiagd. Cynnuil epra yJioBun
cumaap KecHMaapr 24 sa® Ba Hyronsaury 3 au AaH kam Oysivarad nysar
nojocanap €xkn AuMaMeTpaapd 5 mm jaH Kam GYsmaran  jompasuil ny-
JaT cuMaapAan Kuounaad., By yTkasruunap kuxossapra  Oostaap Ou-
JaH ynaHajn eéxu naitsaujnasagu. Epra ynoBud cumuap Oudagiua pasr-
ra 6Vab gViniaagn.

ey
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VH 6ewunHuu 606
SNEKTP ABTOMATHMKACHKU ACOCHNAPH

15-1. YMYMHWHA TYLIYHYADNAP

Xo3upri BaKTAa TeXHUKa [pOrpecCHHH TABMHHJIOBYH acocHil BocHTa
Huad YrKapuIIHg MeXan3auusaiau Ba aBToMaTNaTHpHLLAND .

_ Mexanmsaumsnnangia MexHaT YHyMAODJMCH OpTajau, uuwiad upkapu-
JIa8Tran MaxcyJoTHIIr TaluapXy KaMmasyid, MHKAOPH opTajH Ba cuda-
T axumaanau. Opam ornp pa  uapuarajgurad, Gab3an sca xadad
MeXHATAaH 030/ OYJ/AH.

Wimnad unapuuiny aproMataamTupuin nnad YHKapuiu tapakKHeT-
HHHI aHyaruHa roxopu Dockuunanp. By Xosja Oounrkapuin Ba  KouTpod
KHJHIIHH aBTOMATHK Kypuimanap Oaxkapaan. Ojam uuwiad ydKapHiiia
ABTOMATHK KypHJAMaun JacTAadKu TIFpHialLla, poetaailja pa paspuil
paBumia cozgad TypHIITATHHA KATHAIALM.

@an pa TeXHMKAHUMHT OJaMHH  MAIIHHAJAD BA Mexamuzmiapuun Oe-
BocuTa OOMIKAPHILIAIL 030), KHJAHLUIrA HMKOH OepyBdaM BOCHTA Bd Me-
TOAJMAPHHH Yprauysul TAPMOFH aBTOMAaTHKA JeliHaaH.

ABTOMATHE  KYPHIMAJAPra MeXaHuk, 3JeKTp, paiHoTexXHHKa, THIpo-
TeXHHKa, TeIJIOTeXIIKA annapatjapd Ba MexaHusmiapw kupau. DBy
annapaTypaHuur Xoccasapu KYpHJIMaHUHT HINJam  XapakTepuun Oenru-
JaiiiM. Pejest Ba goutakTopan anmapatypa wyajsanuaranga  Kypu/asa-
JapHH Macodanad TypuO aBTOMATHK MIUITa TYUIMPaAHrad, TOpMO3Jaiin-
rag, XuMof KHJAAQHraH Ba TYXTaTajguran peJie-KouTaxTopian OouisapHul
xXocua Oynamu. IlpoueccHu yaaykeus OOWIKApHIL BA ABTOMATHK pOCT-
Jaur Kepak OVaranja 3JeKTp MalllMHa Ba MardiTaig  KyualiTHpriiap,
HOH-3JIeKTPOH allllapaTypa, peJjie Ba KOHTAKTOpaap xamaa xucobsaul Ky-
puaManapuaan Qoitganatniai.

Kyfiuna toprusunr, Xumost Ba aBTOMaTHK pocTJaurHuur  0ansn
COAJaaITHPHATAH CXeMasapuai iHaMyHasap Kypamus.

15-2, PENE EPLAMMIA ABTOMATMK XMMOS KUAMLL

HMetenMonun €K TeHEPATOPHH aBTOMATHK XHMOS KHJMIIHH, Kydia-
HHII, KYBBaT, TE3JHK, Temuepatypa sa OoWka KarTaJukaap uderapa
KufiMatura spuiimmn Gunan  Kypuima  yHou  aBTOMATHK apaTajurad
KHJAHO KYpHUI MYMKHIL Marnurng nura Tyusprauin 6aén KHaaétranm-
Muzga (14-28- pacm) MCCHIJIK  peJiecH  EpJaMird HArpy3KaHHHT OPTHO
KeTHIUHAAH XUMOsl Kuuniinn  Kypearran spuk. Kylnjgarn wmucosnsa
(15-1- pacm) ucrenmosun MKKHTA TOK pesecd 7 Ba ABHraTeHH MabJayM
anuK, Oeqrujanrad BakTjan KeilMH dmpaTyBuM OuTTa BakT pesecn B
épaaMiLia XHMOS KHJIHHTAH,

Tox Tapmorn ABC pan Tok MOHJIH BHKJIOYaTesnL [ HHHT KOHTAKT-
Japu Ba TOK TpaHchopMmaTopH 2 OpKaJH aCHHXPOH ABHraTeqHHHr cTa-
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“ropu 3 ra yraan. Arap asurartens Qasanapefan Gupuga ToK Hya Kyii-
WiraH KuiiMaTAan opTHO KeTca, TOK TpaHC(HOPMATOPHHMHT HKKH/IAMYH
yyJIFAMH Ba TErHULIM peJie 4 Ja XaM TOK HUIra TYLIHUI KaTTaJurHya .
opTu6 Ketaqu. Pesie KOHTAKT/aph TyTaulaiu Ba 3HEprust mManban 5 jan
TOK BakT pesieCH 6 HHHI 4yJ/FaMi Opxaj §Taau. Arap TOKHMHT §THUI

15-1- pacm. Pene éppamijia aproMaTHR XHALOR.

BaKTH peNeHuHr yuial Typuill BakTHaan Kynm Oyaca, y XoJa1a yHHHT
KOHTAKTAApH XA TyTauraau. Dynjaa Tox mauba § 1aH MOMJH BHKJIO-
YATeNHUHT AKPATYBuH rantarn 7 opkanu yTub, acocfi Tapmox [ HHHT
KOHTaKT/JapuHy y3ai.

15-3. MAPAMNNEN YUFOTULLINK Y3TAPMAC
TOK ABUTATENUHKM WLUFTA TYLWMPHULIHKA  ABTOMATIIALLTHUPULL

Mawnymkn, $3rapuac TOK ABHFaTeMHH MIITa TYIIMPHIUAA AKOPb
Oinan KeMa-KeT KuanG uilra TYUIMpHII KApUIMJWIH yhanaay, Oy kap-
LIWAK ABUraTe s afilanuind Tesqjaila 0oprad capi 03-03/laH  ampasud
Gopau. 15-2- pacmpart Xoaia v ry Ba r, Kapwmkaapaup. By kapiuu-
JIHK1aD dABTOMATHK AAPATHIHUIN Kepal. BYHHHI‘ VUYH CxXeMald HKKHTa
K, Ba K, Tesnannur KodTakTopsaapn KViAWaraH, yJapHUHD  370eKTp mar-

_uuTaapH ukkara P, oBa P, Tesnanmwm  pesesapy Gusad  Gowuiapuaa,
Oy penenap BaxkT penenapuiup. Slkopb sammupuia K KOHTAKTOPHIHD
UHBHIAIM (HLIUK) KOHTAKTIApH KipcaTwaran, YHMHT dyaramu /O pyiyng
Ba T TyxXtaTuur KHonkajgapH OwsiaH KeTma-keT yvaHran. /O iopruspid
Kiorkacs Ounan K koutakTopHuHr 5K O/0KHPOBKA KOHTAKT/AapH na-
pasuiesT yJaHrat,

PyOuabuuk kyuuaranaa Tox yiirotumr uyaravy 3 ra, yujan Taui-
Kapu, Py pene uyaraMujay sKOpb OpKa/M ry Ba r, KAPLIMJIHKJAPra Xam
Oopami. By ToK xyjaa KHuuk Ba JBUrateas Kysranmaiian. Bupok Oy
TOK Tabcupuja P, pesne uuira TyWaan Ba YHUHI KOUTAKT/IApH ampa-
Jagu. P, pene KOHTAKTJIADHH axKpaTa oaMaiian, uyHKu 7y KapiuJjidK-
JlaH oJIHAAHTaH TOK JKyAd KHYMK Ofarauujan Kyuiannil xaMm xyAa KAYHK-
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Arap /O xHouka Gocunca. y XOMAA «IJIOCY TYTKHYAAH TOK UHSHK
i K KOHTaKTOpHHMHT uysramura ytaau. ByHpa Onp BakTHHHP y3una
K umup gouTaktaap sa 5K OJ0K-KOHTakTaap TyTawaiu. /O KHONKa-
KYinO 1000pHIHILI MyMKIH,

SIkopb, r; Ba rp KAPWHJNKJAP OpPKaJAM IOPTH3HII TOKH [0 YTanu
Ba fIKOpb ailyaHa OolIAliAM. ry KapUIMIHMKAA KyuJarull Tylwmmhd Py
penie yyJaramMura TapMOKJAHaAHraH TOK peaeHH Mllzamra Maxoyp KH-
Jn0, KOHTAKTJApHHI aykpaTHIL yuyH eTapin 6ynajn. P, pejeHuH 4yJ-

15-2- pacm. ¥arapuac Tok JsHrarem
ABTEMATHE I0PTH3HIT CXeMACH.

FaMH K KOHTaKTOp KOMTaKTAApW Ounad wyntaauran O§uaauw pa Gup-
KaHua, apBajjlan Gejrnjaran BaKT/]aH KeHuH 4yJaraMia TOK pejeHiHr
KOHTaKT/iapH TyTallajuran japakajga kamasyus. bynana K, KontakTop-
HUHT  uyaravin [ opkaiad Tok. ¥Taaw Ba KOHTAKTOP f; KAPLIMJIHKHH
KMCKA TyTallTipud niura Tyliaiu.

[Hypnait Kumio, gKope  3amKHPAATH  KapIIWINKHHHT OHp  KHCMM
ampatuaray OVau6 konagu Ba Tok Kaittajaw [, wuitmatra 3pwuanm.
Kyuaanuum tymuaury [ry Hoara Tenr 6yaud wograni yuyn P, penenunr
HYAFAMH pedie KOHTAKTIapHHH  KpaTWiIran xonana TyTtud  Typosamaiin
Ba GHPM}-’H'IH BaiTAaM Keiun YHHHEI KOHTAKTIApH  TyTallaj . EI)'H,'-L&
TOK KOHTAKTOp uyarami 2 jan ogd Oouailan Ba y r, KapliiJHkn
wyHTa0BuH K, Koutakraapun ryrawrupagn. [y Gwaaw nmra Tymm-
pull mpoueccH TamoM Oyaa. JlBuratesnu TYXTatMI yuyyH T KHOMKa-
Hu GocuiIHUHT V3u kudost. Vilroruin yy/raMuii LIYHTJIOBUM 4 KapLid-
JUK paspd] KaplWiuK jeiliiaj, YHHHr coH  Kuitmatn (4-5) ry ra
tenr. By wapmmauk yitFotumr uysramd Tacopudad y3uarawia uy/ram-
HH TELIMJIHIIJZAH cak/aijiu.
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15-4, ABTOMATHK POCTNIOBYM
KYPUIIMA CXEMACHHUHI ACANKWLL TMPHUHLMIMNK

ABTOMATHK POCT/OBYM KYPHJIMA CXEMACHHM SICALIiM  HATpy3Ka ¥3-
raprasja y4 asand CHHXPOH reHepatop KYUWIAHHUINHM JIOMMUIl cax-
Jamijad  ubopar sHr copla mHcoada Kapad uukaivmk, 15-3- pacmaa
U gyunanuuin  Jonvuil cakjauajurad rewepatop / KypcaTJras,

Poctaannwn kepax Ofaran  anpapat €KH MalIvHa
pocTnanyBuyn o6bekT Jef aranajgd. Dusauur
Xoajia reueparop / poctinaHysyd annapataup. Pocr-
nannnaérrad (pUsHK KaTTaquk 3ca pPOCTJAaHYBUH
mapaveTp Jjeiiunain. KNapanaérran xomna U Kyud-
JaHUII pocTaanysud napametp. Kyunasuur / Tok Tab-
cupuia  §3rapaji. PocTaaHyBuH napameTpHH y3rapTi-
pHIITA TabCHP KUJIYBYM TAlIKH Tabcup faJgaéHJaf-

’ 2 |
1
THUDPYBUHK TabCHp Jelunany.
Kyunanuunn wuryn §araprupacrran Gyaca, y Kyu-
JIAHHLIHKAT §3rapuuiy Xakuia uHGopMALHSIHH CHIHAJ-
Jap JaTuirujad, OM3HMHT XoJ]4a BoJabTMeTp 2 JaH
onaiu. BoabTMeTp  KYpCATHIIJIADHHHM KYUYJAHHIIHHHD
7 5 Oepwiral KaTTajurd OWaH COJMUITHPUO, uIIuM  Yil-
15-3- pacy. Te- [OTYII PEOCTATH § HHHI KAPIIMIMMH KATTA/MCHHH Y3+
UepATOp Kydwaami-  raprupaju sa Oy Ouaad  KYUJaHMIIHMHT  JAcTJalKu
mi{:ﬂi "'&-'\';‘f POCT- gartaqauruiu THKJAa0 redepaTtopra Tancup kypcataid.
N PocT/ioBUN KypUIMAHWHT AJI0XH/A 3/1eMeHT1a PHHUHT
Bazudanapi Ba V3apo ajokadapuHil  AHHKAWD  YUYH
CTPYKTypa cxemanap el atanypud apTin  cxematapian Qofiga-
JIaHu1aam.

[eHepaTop Ky4JAHHUIHHE POCTJAIIHHHT CTPYKTypa cXemacH 15-4-
pacvaa Kypeatwiaras. Fanaéunantupysud Tabeup F, SbHH TOK, poCT-
Janysuit 00beKT [/ HHHT, sBHH reHepatopiusr  pocTaaHyBun napa-
MeTpHull y3rapTHpajd. TabCHPHHHT KeTMa-KeTJaHrn cTpejkasap Gunai
kypearitiran. I'edepatop AatTuuk 2, fbHH BOJLTMETD OPKAJH Kyu/JdaHHII-
HUHT Yarapum Xagujaa uwud 3-4 ra curnan Gepagu. My xapiunauk
5 uu Yaraprupud, pocTaanyBud o0LEKT [ ra TanCHp KHJAaM,

15-4- pacmaa Kypcatuaral TabCHPAAPHUHT KeTMa-KeT 3aH:kupH Oepk
KOHTYp XOCW/ KWIHIIra, fbHu reHepatop | jaH sna renepatop / ra
Kemiuurd aXxMuar GQI)IILLI Kepakx, 33H}K}Ip OXHpru 3JIEMEHTHHHUHT YHHHT
oot vaeMentra GyHjaal OoraHHIY Teckapu OOFIAaHU I Aefunaiu.
15-4- pacviga kipcatuara Teckapn OCOFRJMaHMIIHM KyHuaa OGaéH Kuiuxa-
JUraH cXevasapaa  amanara  OLIHPHLI
Mysiun Oyaragw  KymmuMua  TecKapu
GoranuuLiapaan  (papksn - paBHLILA . n
acocuii reckapn OOFIaANHLI JeHMLT MyM-
KHH.

15-5- pacii,ma Gt PRCTIIAL, A0 15-1- pacm. Tenepatop Ky$1aHLIHig
neccuzat  0atamMoM  UETVIATIIAHAA  yyia pocraaummur CrpyKTypa cxes
reHepaTop KywiaHHLIHIH aBTOMATHK M
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poctnamr cxemacn Kypcarwaran. Fanaéunantapysun Tabenp Fpoct-
JganyBud  o6beKT [ umnr U pocrtaanyruan napameTpuiit  yarapTHpasi,
PocraanyBun mapamerp {/ nuur yarapuini  XaKuga  cXeManuur sge-
MeHTH 2 ra curdags OGepaj.  Poctianysiu  napaMerpuiur  Yarapiin
XaKila cHrHaa Oepuaainran  JeMeHT Vv aul saeme Ty jefina-
an. Y napameTpHuHr gmitmariin  Oepuiran iuiivar Omsan Takkocaati-
o4, Kuiimarnap dapsigian - cnrnal
NOCHJ  KHJALH Bd YUI CXCMAUMNID
KEJTYCH  3JIeMEHTIapira  y3aTaji.
Vauaur saementia cosanaum (C)
HUMKOHUSITH  Hazapra  oamian 0y-
JHLIM  Kepak, UYHKH  poCTiaanynin
MApAMETPHUHT  KHINMATIApH  Xip

XHJ OepuHiIn MyMKIIL 15-5- pacar. eneparop kynaapnuniyg apro-

K}l’[ XDJlapia S’.’i‘lEILII GACMCI-  MATHE POCTIALNUN CTPYKTYpa  eXeMac,
TH TOMOHIIAN CXeMAaHILT KeJryeH
3MeNeHTaapura Oepuiran CHrHajuu Y3rapTupiin Makcaiara mysodug: va-
cajiaH, V3rapMac TOK CHrHAJM Y3rapyBuatl ToK CHUidannrd aitiantipiia-
au. HIyune yuys exemanunr Oup X CHEHAJIN HKKHEME XL CHIHA-
ra ailianTHpyBUd  agementit 3 Y3rapTHpyBuil saeMenT JAeiu-
Jaau.

Kimuaua asevent 3 onran  curHag mWIyH4amuk saud Oyaamuxd, y
OuaaH CXeMANMIP  KEeAryeH  3jeMeHTIApura  Tabeup Kuas  Oyamaiin
Byuaa sfement J ja gViiuvua SHEprus KHPUTHIID Hasapia TyTHiaju
(K). By xoana exemanuur curuaany $3vaptupud xavmzaa Oup BaKTHHHD
Vauja xkyuaifitupud Gepysuu Oy ajemMentTd KyUadTHPYBUH 3/eMEHT
neitinann.

DU CHIHAT CXeMaHuHr  Kearyci sqaesentH 4 ra Gepuiuilg Kepax,
Gy S0eMENT CHPHAJHN WKPO KIIAAH, MacataH, CXeMajla poCTJoBYIL PEo-
cTar jactacuni cypaiad. by xap kanzafi  cpcremajarm jasuraresis Oy-
Juin ayMgiH, CxeManmir curuan  Tancupivia i 0axkapysud  JjeMeH-
TH HMKPO KHAYBYH 3JeMeHT Aelinaaim.

Pocraanysun 00beKkT [ ra Tabcup KypeaTyBud OXHPIH 3JeMeHT 5
pOCTAOBUN 3JeMeHT Jeinsagu. By reHepaTopHHuur yHrOTHII 3aH--
JKUPHIATH POCTJIOBUM peocTaT Gyuanm.

15-5- pacmaa kypcaruirai cXema HaMyHaBmil cxemajamnp.

15-5. TEHEPATOP KYYNAHULLUKMHKM ABTOMATHMK POCTRALL CXEMACH

15-6- pacvga  yitrormsn uyaramu 2 gyaratena 3 aH SHeprug  ofa-
Juran cuuxpon reseparop [/ kypeatnwiaran. Kysiatrad 4 HHHP yiroTuin
UyJEAMH  KY3FATCHY  SIKOPH  TYTKHWIAPHEA  peocTaT GHIdH  KeTMa-KeT
ynanrad. Peocrat tonka Oypuaksin wiaiidanapiad gyMmuap yetynua 5 ka-
6u fmruaran. Yysuiran npyaama 6 ugHr Kyud purau 7 Hu Kysragamac
TasHY aTpouia aillanTHpaAn Ba KYMHp Waidanap HuKaaH YTYBUH LITHD
8 éppavuaa Oy wafbanapuy cuiguO, YCTHHYA 5 HHHI KapUIMAHTHHH Ka-
Mafitupaan. MKKHHUM TOMOHJAH, 3JeKTpoMariuT 9 pudar 7 HHMHT yUHHH
TopTHO, WTHP & HU KYyTapajd Ba ycTHHYa § ra OOCMHE cycalitupuob,
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YHHHT KAPUIMIHCUHA  OWMPAJH. DaekTpOMAarHHT 9 "HHHP UyJraMH reHe-
patop I pan cenemsn TYFpuaaruy /0 opkanam TYrpuiarai TOK OJaju.
I'eHepaTopHUHr Oepuarand Ky4naHWLIMHH CakJad Typull yuyl aBToma-
THK POCT/Ariuly Kapurmauk 7/ wu y3rapTupum Byan Guuan pocTiaHajH.

Harpyska kamaiinin Tydaiiam reepaTop KyUJaHuIIN opTranmja siekx-
Tpovaruut 9 uysFamuia TOK Kynasau, yetynua dra Oocum Kyuu Kamas i,
VHUHT KapUIWJIHCH OpPTaji Ba KysFar-
rnd 3 HUHT YHFOTHII TOKH Kamasijin.
DyHuMHT HaTHIKacHJa reHepaTOpPHHHT
yilFoTHII uynrami 2 Jga TOK Kamaf-
JUl, YHHHT KYUIaHHIIM [acasjn Ba
jacTaabkH KuiMaTHra  AKHHJAIa/H.
Axcunda, reHepaTop KyuJaHHUIA Ka-
Maffraiiuid pocTyIariy YHH OLUHpHILTa
Xapakar KHJaH.

Poctnaruunuur  15-6- pacmra  moc
cTpyKTYypa cxemacu 15-7- pacmaa k¥p-
catuaran, MKkana cxemaza Xam poct-
JanyBun 00LEKT — reseparop /, poct-
NaHyBYH  NapaMeTp — reHepaTOpHHHT
U kyuaasuwy, ¥yavau sieMeHTH—
T{rpusiarny /0, snekTpomarsut 9 Ba
Npy:KHHA §, POCTJIOBYH 3JEMEHT KY-
Mip yeTunda 5 aup. Poctmamr  kap-
muauk /7w Y3raptupum  GusaH
amanara owmpHaaau. 3,4 KVaratruy
Ba peoctat /2 poctianysun oObeKTra
TCrHULITH,

15-6- pacmparn cietemara yxiam
cucteManap TYFpu TabhCHP CH-
cTeMagaapu Jeliunaau, UYyHKH Oy
cHeTeMasapAa Yauaw snemMeHTH [0 -

15-6- paca. D'enepatop syuwiauumiim
ABTOMATIK PCCTJAUT CXeMacH.

15-7- pacs. 15-6- pacura 9-6 poctiioBun 3jeMeHT 5 ra Geo-
MOC  XOMla  POCTAALLIINE cuta (TYrpH) TabcHp Kuaanu. Bynaai
CTPYRTYpa CXeMacit. cueTemanap Youar seMeHTH CHIHadu

BYJKYAra KeJNTHPaéTraH Kyd pocTJ/IoBUH
3JEMEHTHH WIIra TYWHPMLI yuyH eTapauw Oyaranuaa KViasusiau.
FasaéHianTupyBUM TAbLCHPHIA FeHepaTOPHHMHT KYUJaHWllM Y3rapra-
HHI4, redepaTop KyuwlaHulld OWjaH YHHHT HOMMEHAN KuilmaTi ypTacuia
dapk xocun 6yuiani. By dapy cucTeMaHuUr HOMYBO(H K12 Ul H-
w u aefinaaan. Poetnariu 6y (apkHH HOJIra KeJTHPHIIH, SBHI KYyYJaHKLI
prapnurut; goautnt kepak. Hlynunr yuyu 15-6- pacmaa xedatupuirau-
Adrura Xuiaur pocTJiail cueTemaiaps JouMHuil napamerTpui poct-
SJraur cHeTeManapH ’k(:‘IlH.'l&ﬂ,H
Bupor  Tyrpu [TancHp aBTOMATHK POCTVIAUI  CHCTEMACH Harpyska
TALCHPHIA \'Jl:I]N Al Ky'UnanHurdg yHHHT aBBaJri I\IIIII'\'I.II'III;I EIIIHK‘ KeJI-
THpa OaMaiijiil. NIKMKATaH XaM, arap remepatop TOKH Kamairanuia
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KYUJaHum OpTran 6y.aca, Kyuiauniiid JOMMHil caxkgaum ydyH YHAFOT:
TOKH KamalTupuuuing kepak. Jlemax, suru, xKHuMk nHarpyskaja aBro-
MaT POCTJAHHLI Gollnanrannra kajap OyJranujan KHYMK YHFOTHLI TO-
kuun Gapikapop suaaan.  Dyuuur  yuyn yerymua 5 HHAHT  KAPLIWJIHCH
(15-6- pacy) xatta OYumiud, yerynuara OYaranm @ueumpd  Gocka Kaw
oyaumn kepaxk. Dy snexrpomaruur 9 uy/FaAMHHHHT  TOPTHII KY4H KaT-
Ta OVarauaaruga MyMmgi.  Bupox, snexktpoMarHuT XOCWJ  KHAdauran
Ky4 YHHAT uysrawiira Oepusiajuiran  Kywjanuwira nporopimonadn Gyna-
au. DunoGapui, renepaTopHUNr Kyujanilln pocT/iai PesKHMHHIHE OXH-
puja poetaatn Couniauran BakTjiarpian OupMyHYa KaTTa GynajiH.

Xyt my cuurapil Harpyska opiranujia asToMaT NacafiraH Kydna-
HAWHN pocTJaimiy Gouianran naiitaard KHAMaTuaan GHPMyHUYA KHUHK
KaTTaJukiaua oprrupne Gepan.

B}u’ NpHHILHIA  POCTAOBTH cHereMaviap CTaTHK CI‘ICT@ME!IIEP
Jeftnaann, Yaapia rajsaéuianii Tabenpuia  poctiaHanyBun Hapaverp
auuK jAouMii KuilmaTHuM cak/amail, aBpayijian  Gepusiran uerapanapia-
IH MabJyM KHAMaT/ApPHH KaOyJa KHJaau.

Arap, macanau, TOK fmm_ nau [ .. raua yarapraguja, KyuJamumi
U, nas U, raua verapaja ysrapca,

1 Upace- — Unnnn. - "t
§ = keI ' :
by U“

nit 6ar ctatusm e ropuruaagd. CratHaMm KaHya kam GyJica, reme-
patop OepHiiraH KywlanuuinH [yHya anug caknald Typaju.

15-6. ABTOMATHK POCTJIALL CUCTEMATIAPHUIA
TECKAPKU BOFNAHWLU

&

ABTOMATHK DPOCTJIAlIAA CTATH3MAH Talkapu sua OGuTTa CcanGHil
daxtop MaBky[. 15-8-a pacmaa remepatop TOKHHHHI /; KATTa/JuKJaH
I, kattanikka T¥catian kamaiimur anarpavmacn Gepuaran. Bynaa U,
kyusdanin (15-8-6 pacwm) pocraaryjary CTaTH3M HaTHXKAcHaa, HHXOAT
U, > U, ra tenr guiau6 Oearuianain. bBu-

poii, Gynnan Tamiapu, kyunamuin U, Kuid-

MaTra Tycarian  sMac, GanKku - MabayMm Ab

coHjarn TeOpaHHMUIIApAaH CYHI SpHLIATH. o

Arap poCTJIarHYHHHT  KOHCTPYKIHSICH s1X- ' {

iy 6y anviaca, Oy TeOpaHMLIAPHHHT aMiu- *’ T :
TyJaCHi Ba JaBOMJIHIUTH iy K}-"ﬁlim\mliilll[‘ﬂll ' 7 +
Aapakaja Oy mymkud. Dy TeGpaniu- |

Jlap pocTJidlll cucTeMacHra KHpyBUH Kypui- AY | &)

Tanap Gapua KHCMIAAPHIHIT MEXaHHK B S/1eK- 12 .
TPOMArHUT HHepuusicH Tydatiamn Gyiam. Y | T

Ulynusr yyyn aBTOMATHK —poCTVarud- | g{”
Japia KYpPHIMAHHHT CTATH3MHHH KYNaHTHP- W ]
MacjiaH, Oy TeGpaHHIIIapHu JiosH Gopuue 6)

¢ cYHIUPY uopa VpHaamd, . C :

Jsape CYRAMpYBUH  HOpa MP Ky P 15-8- pacy. AsTOMaTuk pocr-
Bynzait uopasapaan GHDH POCTJIOBUH KYPUI-  jayna ywsaswumiir Tedpas
Maﬂapﬂﬂﬂr TeCKapH GoFpnaHndHIHAN p- HHLITAPH.
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15-9- pacmaa 15-7- pacmparn  erpykTypa cxemacuuuur Varaprann Ge-
puarad. YHAa poCTJIOBYH 3/JEMEHT 5 Ba POCTJaHyBun oOLEKT | opacH-
Jla acocuil TeckapH GOFMaRMUIaH Tawkapu, /0—9—¢6 Vauain smiementa
Guiiad POCTJaHyBUH o6wekT I opacupa kymumua 75 Teckapn Gorna-
HHLI KHpHTHATaH, ABTOMAaTHK pocTiaiufia Teckapi Goryiannil jeranjia
ojataa ¢axaT ury KymiuMmua TeckapH GOFNaHMII TYILIYHHAALN.

. Uukunl curnaaura  ¢km cxema nxruépui

NEMEHTH CHFHAJMHHHT  §'3rapuil  Tesnirnra

nponopuionan  6Yumb, V3naaH aBBAArM  HX-

THEPHIT 3nemeHTra K¥Vmmmua Oepk KOHTYp X0-

CHJT KU, nub )*321T'H Naluran Tancup TecKap#
GoFnanuI geldiianH.

Teckapu Oornaunw  GomKapuaybun o0b-
eKTra KMCKapox iifsman tancup kuaud, cxe-
15-O- pacs. Techapn Gopaa-  MAHUHT HILJIAW TESNHTHHH  OPTTHPAJH, ABHH

miw GYarasnaa pociaw-  Te3 TABLCHP KHJMIN HATIDKACHIA KyYJIaHHLIHHHD
npur CTPYKTYypa CXeMacH, JacTyabKu cakpaliiy KaMailTHpa i Ba YHHHD
TefpaHnLIIapHH Te3na VK KHIaAH.

TECKEPH 601“.:'131‘1111115]3{.1 QJEJH:ET HHCOH #ApaTral  wexaHusmiapia smac,
6afiki TAOHATHHHT Gapua THPHK OPraHM3MJAPHIA BA OZaM OprakH3Muja
MaBxKy1 6Ynauu. Bupop caGatra K¥pa opranusmia Teckapu GoriaHuul-
Japuunr Oy3u/iMiiH  opraunsm  Xaét (paosmATHHMHT GYSWARWIAra oG
KeJ1aJ1H.

15-10- pacvia Teckapn GornaHHIINH avaira OUIHPHIT  yCyJIapijian
Gupu  kypcatunran. ¥ 15-9- pacmparu cxemara k¥pa 10 —9—6 Ya-
yall 3JeMEeHTH Ba poCTaanypBun o0BeKT opacija ayanara olnpuaramd,
Bornasur  anekTpoMarnutaary g uyMua  teckapn  Goraalmun uy/iraMu
13 pa Teckapu Gornmanmin Tpascdopmatopu /4 opacupa 6Fnanu. Tpane-
(opMATOPHHHT  OUpJAMUH HyJraMu KYSraTkuy TYTKHUIAPHTd, 1HKKIJIaM-
Ui uyJramu 3ca uyaram 13 ra yaas-
ran. Kapumomk [5 rteckapu Corna-
HAUTHE  cO3Jalll  YUyH  XH3MAT KH- l L
Jiaju.

I'enepatop I wunr U kywnanu-
mn  gouMuit  GVaranga, KVaraTkuu-
HUHT KyuwJaHHLIIY  Xam  YarapMaiign
Ba  TpaucopMaTopHuHr - CHpJamuu
uymazm /3 opkanam yarapmac  Tok
Yraan. TpancdopmaTopHuir HKKUJIam-
yy uyyaramuga sa /3 uyaramaa  Tox

Xocna Gyamaiian. Arap rexepartop- (2 7]
d

HUHT Kywiannuin opra Gouinaca, ap-
BaJ  KYpCATraHUMH3JICK, KV 3FaTKHY-

HHHT  Ky'Wianuinyn  kamas Gorjaiiau - Ty

Ba  Tpancopmatopuuir - Gupamuy v o

YyJqFaMpIa  ToK  Yarapa  Goulnaiigu. xe,

- Dynmsr paTHacuja tpaucdopmaTop- 15-10- paem. Teckapi GOFNanHLLIH

KYUJanuil pocTiar Hul.
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HUHT VIKKWJAMYH UyJFaMu Ba 37eKTPOMATHMT uyaramMu I3 Ja TOK By-
IKYATa Kenaju.

9 pa 13 uyaramaap ynapuunr  TOPTHIN  KY4aapd KVIIHAAIHTAH Ku-
Ju6  Vpanras Ba LUyHMNT YUyH yCTyHua 5 rd Oyaran GocuM TecKapu
GoFniannin GYamaraujarnra kaparanja Teapox Kamasau, DyHra OGoramk
PaBHIIAA KY3FATKHY KY'WIAHHUIN B3 TEHEPATOPHMHT YHFOTHII 4yJraMu
2 1a TOK TE3poK NACHsAN BA KywlanuHMur facTiaGku cakpamiy  Kam
6yaanu. Kyuwnamun veOpannuinapyu pespan 6yamaian Ba yuunr yora-
putn rpadury (15-8- 6 pacm) nynkrtap Onnan Kypcatuaran jaaspuil 63.1-
maran srpu wnangan wéopar 6ynaan. Ulynaafi kuaub, poctsarnu pe-
FUMHHHT  §3rapuniniin Te3poy ceaa;im.

15-7. 2NEKTP MALLMHA KYYHAUTHUPTHUYM EPDAMKMAOA
HYMNAHWMLLHKM ABTOMATUK POCTNALL

JaekTp Mammua  Kywafitupriuun  (IMK) anromatik - pocraauipmsr
Gepk cxemanapuga Kenr gysannanamn.  Kyinga  15-11- pacvpa DMK
HUHT TeHepaTop KywaHuuiMu4 poctianyia  Kyasanimn  KypeaTuaran,
Yarapmac Tok remepatops / sikopi pacmaa  Kypeatmimaran  Gupaa-
up JBHTaTes cpaamigia aiiantupunaju. Uenepatop yHFOTHII uy/fFamu
2 §aunuir acunxpoy apurarvesd 4 Ta-
mounaan  afyantupuaaiiran IMK tyr-
Kuuaapy 4 ra  ysapran,  OMK mumr
yirotnum  uyaramn 5 y3rapmac  Tok
ManbGaugas pocIyoBYH Kapumimg 6 op-
Kaa Tabmunianaim. Maskyp Xosga Gy
yyJaFaM ToNIIupuyK OGepy Buu uym-
FaM J1e0 aTasjajl, UYHKH TOKHH pocTaag,
Kapluauk 6 i Yaraprupuil  Guaan
IMK sxopn Toxumu Ba reneparop yii-
FOTHIL  uyJsiraMut 2 HIHE TOKMHH Y3rap-

THPULL,  JIeMaK, YHHHD  KYWIAHHIIHHY & :§
pocTiall MyMKHH. ]

IMK nunr ukkunuH uysrang 7 6o -
Kapui YyaraMu AeHunain  BA Te  y5|p. pacw. Daexrp satia ky-
HEpaTop sAKOpPH TYTKUWIApHra ynanaiu. yaittnprian  {pjamiing  repepatop
H5Ba7 YYJIFAMJIAPHUET MATHHTJIOBYN Kyu- Kyu At poetaa,
Japu Gup-Gupira kapama-gapuy fiyuas-
ran Ba wynjail KuanG, HATHKABHI MarniTaoBuM Kyu Fa= F;— F,.
Arap renepatopHiir Kyusanning nacaiica, ColliKapuil yyJiramMu 7 ia  Tok
KaMaAqu, HATHKABMI MATHMTJIOBUM KYY opraju. YiiroTuiu uynaramu 2 1a
TOK OpTajH Ba FeHepaTOPHHHI KYWIAHHION AAcTNA0KH Kyulanuin Kat-
TANUMNTA AKHH KATTA/MKKA OpTajH. Arap FeHepPATOPHHHT Kyu/JaHHLL
opTCa, POCTJIArHY YHH Xam jacTiaCKu KaTTajururaua nacaiitupaii.

By xonna uyaram 7 xyunannii 6y finua udHKHI KaTTaaurd —
— U Kyunsanuul Ba KHMpHII KaTTajurd — yHFOTMIN Toku (/y) opacijia
TecKapu CorJanuumuu avaira owupaju. By Teckapu Coruayniu
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MaHGui Teckapu OoFJaHHILI JefinyiajH, YyHKH YHKHID KaTTAJHCHHAHT
Kamaifiy KHDHUI KaTTAJMTHHUHT opTHLIMra cafalb Oysajan Ba akCHHYa.
15-10- pacvua k¥pcatuiras cxemaga XaM Teckapn Gorvianuil Masuit
Gysranunn Kypuur ocod. Typam poctaiamn cxemasapnja mauduil Tecka-
pu GOFMAHMUIIAPHHHT afHHKCA KeHT KVJIaHmIdwH OyHjail cxemadap-
HUHE V3-V3H/J4H POCT/AHWIN KOSUMMATH GUnasd TYWYHTHPIIALIL.

15-8. Y3rAPMAC TOK ABUIATENMHMHI
AANAHULL TE3NMUITMHA CTABMIJIALL CXEMACHK

15-12- pacmpa renepartop-peuratess (I'JI) cxemacu KypcaTH/ras.
I'enepatop /I Hudr skopd Ba IMK 2 HMHP AKOpH ACHHXPOH JABMraTtes-
Jap Ounan ailnantapuaain. - Taxorenepatop 4 matumHa-KypoJaHn aiiian-
THPYBUM V3rapmac ToK 4 jApuratesnd sikopn OuJad MexaHux GOfiaHras.
JBuratenunr yilroTHUl uysraMd § ra TOK JNOMMUH KYYJaHHULTH —Tap-
MOIJIAH KeJiaJid, TeHepaTop 6 HMHr YHFOTHUI uysraMH Vi1a TapMOKKa
OMK 2 munr akopu GuIaH KeTMa-KeT yJraHraH.

2 &7

_I_} > 5
7

15:12- pacm. ¥arapmac Tox asuratenmnusr ail-
AN TeRTHIHAN CTAGHA A CXeMacH,

OMK nunr Gowsapunm uyaramu 7 6y cXeMaja TOMIMPHK OepyBul
uyaram Ba Te3ank Oyinua Teckapn OorjiaHML uyJFAMIApPHHHHT Basuga-
CHHH Dazkapajli, YYHKH YHHHT Toxd OVJyBun 8 jAaH OJHHAAMraH Kydja-
HHLI Ba TaxoreHeparop 4 HUHI 3.10.K. Ousan anuxianaju. [lynaai
k0, E;, = U, — E,.

Cxema myH1afl CO3JaHraHKH, JABHraTess 4 SKOPHHMHT AfVIAHHIL Te3-
aurg Hopmaa 6yaranga Ug-Eg;, IMK  Huur  yiieoTin  wyJFamijiard
Kyuiaumig sca Hoara Tedr. Arap Te3nuk Kamaiiran Gy.ica, y Xouja
E, < Uy, yiirosran OMK kyumimuya TOKHH TeHepatop 6 HUHE YilroTHL
yyJFaMura 100opaj il Ba JIBUTATeJIHHHT  Te3qurd oprajut. Jlsuraren, tes-
JICH OpTraijia Xojaucanap teckapu taprudaa 6yanG yrajun Iorenimo-
MeTp 8 C}-‘[JI"H‘I‘HHI! .‘{r’.l{‘}HI{HT..‘IHE{THPHLLI OmJtan JABHTATEA 4 TCHMUTHHE
HXTHEPHIT [OCTVALL  MYMKHH,
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15-9. CUHXPOH KY3ATYBYM HOPUTMA

ABTomaTHK KypuaMaJapra Kky3aTyBuM cHcTeMmaJdap XaM Kn-
pagu. Arap wirapuian Guannn MyMgui GyJamarai Konyd Gyilnua y3ga-
pyBu GHPOP BHMSUK KATTAMMKIM Ky3aTUL Kepak Oyaca, y Xonpa 6y
KATTaJHKHUHT Y3rapuiliinug y3ayKCH3 Ba aHuK «Ky3aTyBUH» cHCTEMa Xo-
cua KuauHagy, Gy cuerema  (M3HK  KATTAAHKHMHC Y3rapuuira Cormg
XoJ1a Xapakat wuiaan. bBynjaai cucrema
Ky3aTyBUH CHCTEMd JieHnJajiu.

Aspan  (12-12-§) cenbeHHIAPHAHT
Kyf%ﬂT}’BL]!i CI-[C'I'(;‘MEIJIF][)]l;’{ﬂ HiJ1aTHIHIIH- ’:"E
By aitHe Vrran sauk. CelbCHP-JATYHK- e
HHHT  OypuJuil Oypuarn opTHlIdH cellb-
CHH-TIDHEMHMK  Y3/1yKkceus Kysatud Gopa-
an Ba yma Gypuakka Oypunaan. Bupog
OypHJHLl Oypuardif Kaira Hiaamn yyyH
KaTTa Ky4 kepaxk Gyuca, 12-25- pacmaa
Gepuaran cxema spamafiau.

Cenbennnapiad  doiijananunainran
Ky3aTyBUH KYPHIMAHHHT COULAAALITHPHI-
rad cxemacu 15-13- pacmpa  xentupui- :
ran. Cratopu y3rapyBuan TOK TapMmofi- i - 5 f-]
Ta ynauran  CeabCHH-JATHHK  poCTadil
cucTemacura Kupmaiiy, 6ajaki T o o n- -
puK Gepysun kypuiva (TBK) neb }5'”'”?;7?“,1' L3 pacura s
aranyBud cyeremara kupaau, Oy cucre- PyKTYpa cxema.

MaHdHr  TONIMPHFHra MyBodMK —cxe-

Ma Xapakartra Kenajgd. By CeAbCHHHHHT POTOPH  cesbeHH-NpuéMuuk |/
HHHI POTOpH GHJIaH 37eKTpuk yJaaHrad., CenbCHH-NPHEMHIK CXeMaHHHT
Vomaur snevent GyumG, y pocTaanypuil 0OLEKT 5 OWJIaH MeNauHx
Gornanran. Cenbcui-npriéMunkunnr  cratopu  12-25- pacmpa kypeatua-
ranugad (apran yarapysuad TOK TApMoFMra smac, 0aqxu  KyualiTHpYyEB-
Uy KypHJMa 2 ra yaauraH Ba y Oupnamuil uydaramu  poTtop uyJFaMH
Oyaran TpaHc)OPMATOPHHHT HKKHJIAMUM UYJIFAMHIND.

Kyuaiitupysun Kypuama §srapyBuan Tok J MKKH hasajan HKPO KH-
JYBUM JIBUFATEIHUHT COLIKADYBYM UYJFAMHHH TOK OUJaH  TabMUHJA-
Ju, Oy ABHMATEJTHMHT HKKHAAMuM uyjramu  TapMokka yaanrag., Maxpo
KMJYBUM JBHraTeNL PoCTyianyBud o0LeKkT 5 Onaan peaykrtop 4 €plaMu-
fa mexawuk Corsianran. Kypuimauuur crpyxtypa cxemacu 15-14- pacm-
Ja Gepuira,

Arap tomunpui Gepysun Kypuama 7'HK cenbCHH-1ATUHK  pOTOPHHIE
Oypca, Y xoana Homysopuiauk  Gypuari O Tydaiau poTop-npuéMunK
I wynramupan tox oxamt Curnaj kyvaiituprud 2 1a Kyuafitupuarasjan
CYHT IKPO KUIYBUM J\BHraTejb 3 HUBI GOLLKApyBYH qyJIFaMHra KeJsraju
Ba jipuratesb peiykrop 4 €pAamujia pocTIaHyBUH OOBEKT 5 Ba y Gusian
Oupra ceJbCHH- npnemrmc I poropunn 0 nomysodmxuk OGypuarura Gy-

pamu. Wynnallt kuoud, O Oypyakka Oypuamin ysiaykeus Gakap-
JIaIH.

‘W
15-13- pacy. Kyzatuur gypiuiva-
CHENHT HULIAW ¢XeMacH,
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15-15- pacmaa Uypp. KHPHII Kyusmanuiuy  Tapania Copuiray cucnags
HY BaVIHMHC Sypuauun Oypuarura alfauTupyBuy  2JCKTPOMCXAUHK Kysas
THLI cucTeMacH kypcatuarad. By cxemaga kyuwailtuprun [ ora uyean
Kyunaunm dapkd AU Gepunatuki y Ugpp. kKupuin  kywasminn sa Ue
CTATHOM/IAHIAH KYWJaHUULIH TAPMOKKA KyImaran kywianiin OYaragd
2 nan osunran s Kyulanuiiapsudf  gapsura  Ttewr, b Al =
= Uy = Us. By Kyuwnammmn gywaiituprin /[ ugHp
KHpHLI TyTKHUYJIapura Gepuaaiu Ba y Kyuailiupiiras-
U Jan  kefiun GVUrHY cypruud 4 HH XapaxkatjaiTipyBud
""T;‘ IDKPO  KMAYBUM  JBHTATENb & HHHC TYTKu4sapura Oes
pHAa M.
Arap Ugup.=Ug 6Ynca, AU =0 Ba apuratens kys.
Fanmac. By magriaa Oypuammn Oypuard  KHPMIL Kyds
Navuiura tuponopudouan. by epaa wwsatnaaérrag
_OVaruy — yu3iran OYJIrud Ba YHUHI KYWIAHHIM Cyp-
ruy 4 HHHE XdpakaTura, sibHI  J\BHTATelb  BAJIMHHHE
OypuuL Gypuarura, nponopunonas. U . ¥araprasuia,
AU xyuwnanun naiigo 6¥aain pa japurarens aitnavud,
15. 15- pacw. Ky- cypruutu ava AU = 0 6yarad siry pasustra cypajm.
sati  chetesa-  flHru Oypuauiy Oypyard SIHCH - KHPHID  KYUJaHHIIHTa
o CHEHAANR Y3 pnonopiioHal. .
FaAPTHPILIILLIL, U . s : — .
xip Y3JAYKCH3 Varapravuia JABHratedb  CurHasra
TIPONOPLIOHAN KaTTaNnKKa Oypuand, CHrHAJ MuHC Y3-
TAPHLLIKEH Y3AYKCH3 Ky3aTtain. U ,p. CHIHAN, Macajan, camoseT, pakera
Ba OOUIKA HAPCANAPHUHT XApakaTHHH Ky3aTyBuu Xucolaaun Kyprimas
CHAdH OJHHaIH, KY3aTyBul CucreMa scd My,w(t).aa pocuTanapuiy H-
woura TYrpuyaiiii.

2

VH ontuHum 606
XUCOBIALL KYPUIIMANAPH

16-1. XUCOBNALL KYPUIIMANAPMHUHI BA3MDACH

[Keituurn y¥H HuAauKaap 3/eKTPOH-XUCOO01all TeXHHKACHHHHE Typ-
KHpPAO PUBOAIANMIUM Ba YHUHC Xaas XymKaaurununr OGapuya TapMoK-
Japura  KyJaJamdiy  GHJaH  XapakTepaanad.  OJIeKTpPOH-XHCOoOJamr
kypisnvanapu (2BY —3XK) Epaner cywbnit fifanowmnapn Ba KOCMHK
KeMAJApHI YUMPHILHKM, aTOM PeakTOPJAApPHMHH HIUra TywHpHul, 0d-XaBo-
HE oskHAan aiiTud Oepuili BAa HArapy eund Oyamarau uly cuirapd Ky-
nrupa Mypakkad  Macaganapen mysadgasuaTan  ewira uMkon Gep-
au. Xozupri payTja Oy KypHAMaaap Xadx XyuKkajuruu JasaamTH-
pur Ba Oowkapniuja To6opa KYNpoK KYIIaHIIMOKLL, MeXHaT Ba MOJ-
Anii BOCHTaJapui MHHHMaJ capdJ asral XoJyjia MdKCHMal TeXHHK Ba
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HKTHCOAMM I0TYKJIApra SPUIIMII CHHrApH Macananap MyBadpaxust-
au xan stuamoknaa. CCCP ®annap axajemusicn MKTHCOAMH-MATeMATHKA
TaAKHKOT1apH JraGopatopusiiapn KysGace maxrtanapuuunr 1964—1970
Auanap nasomupa pusosaantupmmunnr sa 1970 finnpa  CuGups pa
Vaok Illapk uemeHT 3aBoJAPHHN KOIIAIITHPHILHNIT OTITHMAJ BapH-
aHTJIAPHHE aHHKJ@U Clurapi mMacasagapun xan kb Gepan. Mam-
JIAKATHMH3 CAHOATHHINT XUMHS, MCTANIYPrisa Ba l—lOI[I]{.EI TapMOIIapi-
ma TexHoJIoTHs npoleccaapunn xucobnaum Kypuamanapn Gasacnja ae-
TOMATAAIUTHPIACAL CHCTeMANap BOCHTAcKAa Gowkapuiula oL nuap
on0 GopuinMokaa. NHcobaal TEXHHKACHHH KHIIOK X{Kaaurnia Kyi-
Jiatr TYnpoKHin  CHCTCMATHEK  aHaaH3  WHIHIL, ?FHTH&D!IHHT 3;‘]]]_\'[)H1ui
MIKJIOPHHN ANHKJAAI BA MAMJAKATHMH3 pafionsapi  OVHnua  KHLIJIOK
X{7KAAUK IRMIJAPIIN . PAlHOHa KON THpUIIra HMKOH Depain, 3aek-
TPOH-XNCODJAI KYPUIMANADHIH MeHLMEara TaToMK 3THW CONICHAA
HCTHKOOMI HaTAKanap onudan. Aadatra, Gy Kypuamanap ayiodaa
TCXHHKaAcHAa Keur KYAJaHH/MOKIa.

DNEKTPOH-XHcobiatl KypHJAMAJapIHEIHT KVANa1 COXAaCHary MyBag-
(akuaTaap yaapra 0kJganrad pasuganunr tes Oaxcapuaningajiup. Ian
IWYHAaKH, KYIrHHa TeXHuk Ba KHILIOK XYIKaIuk (Macanau, o0-xaBonu
oJAMHAAH aiTuG Gepuwr, wuwad  upkapnin  npoueccH  GOPHILIMHHNT
fivHanmuunn anukaan, Ep eywnnil iiyajomnapy Ba paketanapuiar Tpaek-
TOPHAJIAPHHN XHCODJAIL KaOH) MacananapHy XAl KHAHID KHCKa BakT
nupza OHp Heua HOMABLAYMIM Mypakkad TeHraaMmanapHu eunsn Tajao
aTaau. By Teurnamanapuu K&"muma Kyna T.(gﬂ COHMN co/iia aMaJjiiapra
ampatuin Hyan Ounan euntn MymMkuH 630ud, Oy amanaapuu Gakapuin
VUYH HIYEYa Kyn BAKT Kkepak OVianniu, onuwran watumkanap Gedoiina
Oyaud Konaau, Dynpail xonsapia (pasat sjiekTpol-xucodaanr KypHui-
Manapruna ¥3 pakTuaa karo® ommnura nakon Sepaan. bBywaan ¥ -
JIap HATapH JeKTPOH-XHCoOaal Kypiinaiaptimr cekyuaura 2000 —
4000 maTemaTHK aman GaxkapuliM 10KOpH K{pcaTkuy Jed Kapairan O3.a-
€a, XO3UpPr¥ Bakrjia cepusiin MILad uiapiaacTran 3ieKTpon-xincodaatn
KYpHJMaJdapn Cexkynanra 61111 Heva S'll MIHC Ba VHIAH Xam KS"II aMdJl
Gaxkapain, 0auau siekTpon-xucobaaln KypHaMatdpuia aca daxkapuiaii-
raH amaaiap COHM CeKyHJura 103 MHHIJapra eTtaj,

Kyiinaa snextpon-xucobnam xypuamanapyn Gabsd 30¢MenTJapHIHHD
BasuacH Ba MINJAIIM XaKkuja acocHil Tymynuanapruna Oepiiajii

16-2. INEKTPOH-XMCOBJALL KYPUIMANAP CUCTEMANAPK

Xucobnaur KypuaManapiuun MKk rpynnara 6yasm MyMKmm: y3-
AYKCH3 HWJAOBYY XHcodaamw KypHJaAMaJgapu Cku
ananor xucoOaaumr Kypuamadnap (ABY — AXK) (yaap 0Oabsan moned-
JI0BUH XHCOOJIAL KypHaMasapn AeG XaM IOPHTHAGAM) Bd paka Mau
xucobamaw gypuamadnapun (UBY—PXK). 16-1- pacvaa aitnu
OHp Ky4iaunul KaTTaJnruiuer HKKH yCyJida OJIMHraH TacBHpu Kipca-
THAraH. Dupurun yeysna KyuwJawuun  KaTtaaurd, Macadan 2195 e,
CTpe/IKa/mi BOALTMETPAA Ynuanaju. Youam  yanykcns amaira  OLImMpH-
Nafn Ba yJvaHACTraH KATTaJHKHHHT MKKH SHE sIkMH KuiMartiapn Gup-
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Oupian nxTHépufi Knuuk KufiMatra ap Kuimmy Mymku., Mgkusun
yCyiAa Ky4lanHIIHWHC KaTTajaurd coHjap Ounan Gepunagu., By Xospma
yarapud TYPYBUM KATTATHKHUHC CHP KUHMATHHMHT HKKMHYM KHiMaTH-
JaH (apku  XmcoGaail Kypuama-uia oajuujaH  Oejrusanrad paspsj-
nap comura Oorqmk GYsaau. Macanan, arap OyTyH COHJap YuyH yd
XOHa Kacp coHyiap ydyyH HKKM Xona Oearmiaadran Oyaca, KaTTajiuk-
HUHI MKKMTa 3HT SIKMH KHMAMaTiapH YHAH cHcTevaja  Oup-Gupujiad

200

- [EE

-

16-1- pacm. KatTranukui vanykens pa juickper -
JOBUH mpHOopaap €piamuja y.auall.

w3nan Onpra dapy kuaagu, fsHu 219,50; 219,51; 219,52, Anamnor
xucodnam kypuamanapu (AXK) ja eduMHUHT aHHKJHCH YHra KHPYBYH
vaeMedTaap (MasKyp X0Ji1a BOABLTMETP) HUHI aHuijurd Oujan vekjaH-
ran Oynany, pagamman xycobaam Kypuamanapu (PXK) aa sca anngank
COHHM TAaCBUPJALIAry  XOHajap coHuraruwa OGOFNMK Ba Y ¥Kyj1a Kat-
ta Oyaumm MymkHH, Anajor XucoGaamr kypuamasapu (AXK) ga maca-
NaHK pakaman Xucogpaw kypuamaaapu (PXIK) ra uucGartan teapoy
euuiafn;, aHajgor XHcodaaul Kypuamanapi Coaiapox, OHPoK yaap Oup
THIIAMH MacajialapHi eunra mocjanran. Pakamin xpcoduair KypHa-
Manapiia KopH aHHKJIHK OuJiaH  HULIaW  Te3JAMTHHHUT  KaTTaJHTH
Mmymaccam Oyiu0, yaap yuueepcaagup; Oy cudarnap yaaphi au, rex-
HHKa, MejHlIHA Ba KOHOMHKaHHMHT TYpJH coXanapuja Kyjauira K-
KOH Gepaj.

16-3. AHANIOI XMCOBNALL KYPUIMANAPH

Xap Kanzail KHMMAT Typaguran oObeKT (MallnHa, caMonéT, TYFOH,
KeMa) HH KYPHUIA4H aBBajl YRHHT Xuco61ad Tonwiran KypcaTknuaap-
HH OKJALINra MIIOHY XOCHJ KHAum 3apyp. Arap auug Xucod KHIHIN
MyMKHH Oyuimaca, TampuOaBuii HaMyHacHHM KYpHMII Ba YHH CHHALM
kepak GVnanu. Dynpait yeyn kummarra Tymamd, Oab3nja MyTiayg
Caxapi MyMKHH Oyamaiiin, KVNHHYA 3ca KMIIM Xa€TH YuVH XaBduH
oynapn. lyuuur yuyn oOvekTra aHaqor (yxiuai) MOAeIs KypHI
a3an Gyaaau Ba y cuHad Kypuaajn. Camonér, Kema, TYFOH Ba 1oy
CHHTAPHJAADHHHE MOJIeJH KypHJaJH Ba yjaap ojatjard MyXutaa (aspo-
JMHaMHK Tpy0a, Kanmaad Ba 1y CHHrapH) cuuanand. Dyujait ¢usuk
MOJleJIJIAI KHMMATra TyllajM Ba Kynuuua, afpnxcd, HCCHKJMK Ba M-
HAMHK TIpollecc/iapHy Mogesatija Oynu Oaxkapuil HHXOSITAA2 KHHHH,
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Bynpait Xosnapaa matematHk Mojesiail  yeysaaH Qoiaananuia
An. B_YHIL@ HULNAIIKM Hasapjia TyTHIran O0BEKTHHHI MLIJIALIUHN H¢0ﬂ3~
nafiairan gopmysanap Ounan Oup Xua qopmysasapia udojaianajuras

MOIE/IL TaHJdHa .

Macagan, kym ryaaupuaran (16-2-¢ pacm) Ba  THAPABANK KAPIIM-
JqUTH Fy 6Varaw AL tpyOagan [ Bagr mumja yradrran (uabTpaanysun
cyB MukAOpH Qe, cyn carxnapu (apku [ Oyuraia

Qe =+
=T
A H 5
=N

4al.

16-2- pacs. Iuapapisi  KypraMasapHi MoJe1 1081

HIEKTPHE CXeMa.

ra TeHr OVsiagu. Dupox, samxupHuHr A5 KucMmjaad { BakT HUKIAA §T-
ran 3J€KTp MHKAOPH XaMm luyHra yxwam opmyna Ou/IaH aHMK/IaHaLH

(16-2- 6 pacwm):
o Ux\li
Gaep

Ulynaait xuauG, Oy  KypuaManapia  cojip
GYnaauran  xoancasmap 6urrta Qopmyna Gi-
qan udogasanany, Oupor cunosjap yTka-
SULI YuyH aexTp cxema xyaait. [y ca-
fadan Oy cxemauu, rapuny Oomka (usmk
acocja Kypuarad oyaca-ga, 16-2-a pacmia-
TH THAPABJHK KYPHJIMAHHHT Mojeau jed
Xucobaam MyMKHH. AMania Kin macananap
MaTeMaTHK JKHXATAAH EUMJIHIIN YJKaH Mex-
HAT Ba BAKT Tanab KHJaAWran Mypaxkao
Texraavanap Oounan aumignanagn.  bBynjail
Macalzatapra  3ur gpoidt oyaran snekTpo-
TEXHHK acoCHarn  MaTeMaTHK — MOjeJuiaLl
MeTOAN K¥unaumnann,

16-3- @ pacmjia cyB cusyBum TYNpoOKIa
KYPHJMIIH  Kepak Oyaran Tiron KipcaTui-
ran. CyB Tynpoxaau cusud yTub, TYFOHHH
SKCOH KHAMIIY MyMKHH, CyB CH3HIIHHMHF
OocHMIapH Ba TE3MKJAPHHH  AHMKJALI

é)

16-3- pacy. Tiron ceTiark

TYNPOKAd CVB (UALTP.IaHH-

HIHHHHT GOCHMIAPHHH 3/1eKT-

PHK MC b EpaaMiia aHHK-
Jat.
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yuyH Mypakkal Ba y3ox XucoGnamiap Tanal Kuausaad, QU3HK Mojle-
JIMHM KYPHLI 3ca KyNuH4Ya KMAMH Ba KuMMaTra Tywaid. Arap ypui
K{3fa TYTWIraH TYFOH acocH IIAKJHAA 3JeKTp YTKasyBu# KOFO3 Bapa-
ru /| gupguaca (16-3-6 pacm) Ba cyB catxnapn OOCUMIAPHHHHT (hapKu
Hy— H,, u4 MojensoBus Uau noTenuuassiap ¢apku Oepuica, Mojen-
HUHT TYpAM HYKTanapujaard noTeHIMaanapHn wyyn 2 Gunan  §avad
TYFOH OCTHAArM TYNPOKHHHT TYpPJH HyKTasapuaarn GocHMaapra mnpo-
MOPIKOHAT KATTAJMMKJIAPHU XOCHJI KHJMII MyMKWMH, Bywaa Tenrnama-
JapHu eumacjian TypuO Tenr Gocumiap (nNOTEHUMANIAp) UH3HKJIAPH
upsunagu. MojlenHn KefiMHUaAMK MYKAMMAAWITHPHILAA SJEKTP VTKa-
3yBUH KOFO3 JKY/a KHUNK KapUIMJIHKJApAaH Ty3uiran TYp GuiaH aivati-
Tipunaan. By wapuruaiiknap 6up KaHeau OysMaran TyOPOKHHHE Typad
yofliapaarn (pHALTpalNs KapLINANKIApHHA MOJG/IauIra UMKOR Gepay.

16-4, MOOENNOBYM KYPUNMATIAPOA
MOTEHUMOMETPIIAP EPOAMMAOA XMCOBNALL

ABTOMATHK KYPHJIMAJap BA Ky3aTyBUll CHCTEMaJapaa JaTuMKIapian
O/MIFaH  CcHrHamyiap Typamua  Vsraprupusaaan  (12-9, 12-10, 12-11,
15-9- § map): kyunzaaw, aitpunajn, Oysmuanu, kinalfTupuiant, Aand-
(epeHIlitaLIaiain, WHTErpaijianain Ba TeHIviaMajsap euwmianu, wy Ou-
Jgan Gupra Oy AavasJiapHUHT XaMMacH Te3 Ba ya3Jykcus OamapHJ/uilu
kepak. Dymjail amamnapun  ysiayKcus HOLIOBYH  XHCOOJALI KYypHJAMA-
Japn Oaxapajin.

16-4- pacm,1a, MexaHuK KaTTanuk (Oypuanil 6ypyari) HH 3JeKTp KaT-
TAMMKKA allnanTHpyBud, KYNaBTHpHLI Ba OYJMIN aMasiapunn Oamapui-
ra XM3MaT KHJIYBUH Ky3aTyBuM CHCTEMaJap/a 3ca KywiaHuil CHrHAJHHH
OypuJui Gypuarkra aillaHTHPYBUH NMOTEHUHOMETPHUHT TY3HANIIN KYp-
catuirat. M3oisiinsioBun Kapkac 1 ra COVMUITHPMA KAPUIIINIH 10KO-
pu Oyaran cnm  Ypaaran. YK 3 Oypuaranfa  uytka 2 cumumnr Tosa-
JIAHTAH CHPTH BA KOHTAaKT XaakacH 4 Gyiliad cHpraHa. Iynait
KHARO, CHM yuJapura 6EplhideTFEH Uy kyunannin uytka 2 pa U, sa
U, —U, xyuianminapra Gyaunagn. IloTenumomerp kapkacu 16-5-a

o
4 ‘n
(o
) g
[ =
IIIIIUIIIIHI}IIIJ
16 pacy.  [lorewo- 16-5 pacum. Tlorengioverpaap
METPHHHT TY3ILHLIH, KapKacaapHUHiD  IMAKATapH.
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pacmaa éfiunran Xonaa Kypeatwsran, KapkacHHHHP KeHriur yarapmac
GyJiran IOTEHILUOMETP YH3HKAHN NMOTEHUHOME TP Jefiniaiy, yyHKH

U2=Ulaim =U,.x (16-1)

Oy epia o Ba oy lly"rl(ammr Gypuauin (yprtaru Ba yHHUT MaKcHmasl
KHilMaTi, x—3ca o OypyakuuHr yaym guitvati, Arap x=consl O}J'ILd
poTenlomeTp OupAaH Kuunyk Ofuran aouMH#  KodpduiHenTra Kynaii-
Tupu 0acky Oymb xusmat kunaayn. Arap o Ba U; yarapca, Oy norver-
nuomerp U/, Ba x MKKH Y3rapyBUaH KaTTaduKaapuu kyna i
THPYBUH OA0K cubaTHla Xau XH3MAT KH/IAIH.

K{nuHya asToMaTuK XucobJall KypuiMaaapuia rmnorenuuomerp Gy-
puauLl Oypuard Ba KUpHLI KYYJAHHMIIM OpaCcH/arH uHsukaH Oyamarar
OCFMiaHiLIHK  Oepuiny  Kepak. ¥ Xosla TNOTEeHUHOMETPHUHT Kapkacu
Oomkaua mawana Oynagu. Arap ry Ba r NOTEHIMOMETPHUHT Tyaa Kap-
LWIWmiry Ba YHHHP KMcMmu Oyuica, y XoJia

L .'[2

'g;‘=r—m—f(x)

x OViinua  andepepeninasuianranjan cyHr GHPHHYI XocHaa KyiHujiarura
TCHI:

,]* f—} = ['(x) (16-2)

A sg ﬁl_ =p A w e Dy A x
p q q
6y epna Ar, o, Al, q, Aw, Wy — KAPUIIHKHUAT  J3rapiiiii.  CoJMLU-
TUPMA KAPUIMJIHK, CHM Y3YHJIITWHHHT §3rapiin, CHMHUHE KECHMH, Kap-
KACHHHP KEHIJIHIH, CHM )pawmpu COHUMMHP wrapumn uyTka Ax ma-
codara ciZKHraHAarn CHM Ypamaapiiuur yMmyMuit COHH.

y )&DJ!;‘lil KﬁI)KllClIlli'i.I‘ KeHrJmru

y = —%’% [(x) = kf'(x), (16-3)

]

SBHI Kapkacnuur makan Oepunrad QYHKUMSAHHHT XOCHJACHTa IIPONOp-
unonan Ofaran Qyugmusup.

Arap J(x) = x Oyaranga, [(x) = | Oynaju, UIYHEHT yuyH Kapkac
Tyepi Oypuakan Oy kepak; f(x) = x* yuyyw Kkapkac yuOypuak
makuy Oyaaas,  uyekn ) (x) = 2x Gynaau; asa wy Xoa 16-5-6
pacyia k¥peatuaran Ba xoxaso, Byuiaii norenuuomerpaap ¢y HK 1L HO-
HaJ DOTEHILHOMETPAAP JACLM,

16-6- pacyia Knupuil MCXANK  CHFHAJJAPHE  Y3rapTHLI — IIOTEHIHO-
METpJap  CYPrutIapuii UK CHPHALIAPH — KYUJaHUIIra  CHAMTHIL
Ba alinn Oup Bakmia Oy Kyunsanuuwiapiy AL cxeMaHHHP dHiuLLHIA
Kymum kipeatuarad, Ne 1 pa Ne 2 notenuuomerpaap U, crabusiaiiran
KYUIaHHLIM 3Heprust mandaura yJaurat, yJapHUHE ypTa HyKTasapi
aca jucka TyrawtHpmaran, lotenunomerpaap oyiiiad [, sa I, Toknap
yragu. Tokau dasaga U, = [r, Ba U, = [y, Kyuwsauuul TyHMIHIM co-
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pup Gynanu, 6y epra ry; Ba r, — MOTEHLHOMETPJAPHAHT Cypruu/japn Ba
ypTa HyKTajapn oOpacHIard KapUIWIHK/Aap KHCMJAapi. Arap KOHTYpHH
A Ba b ungum nykranapu opaciga A— I — 2 —3 — 4 — B fiynaanum-
na aiianud wukmiaca, U,y = Uy 4 U, OY/MIIMEH BA KYPHJIMAHIHT Ke-
fiunry OMpop Kackajaujard rs Kapiwmk opkami Tok 5 Tyrtiuunan A
TYTKHYra TOMOH IOPHIUIMHH TYLIYHHLE
ocon. ¥ maktna C ypraunap Vpra
HYKTa/Jap KapiiucHja Typrad BakT/a

ag = 0.

16-7- pacmpa U , . =U; —U, kyuna-
HHLLIAD aHHpMaJapHHl XOCH KHJIHLE
YUyl NOTEHUHOMETPJIapHU YJaut cxe-
MacH KYpCaTHATAH, UYHKH KOHTYPHR
A—1—2—3—4— 5 iynanuuga
ailnannd 4NKHLILA NOTeHLHOMeTpJap-
JArH KyuJlanuur Tymuuapn  Gup-0x-
PHAAH alpHIaim.

16- 6- pacy, Horenupiowerpaap Epna: IOxkopupa  Kentupuaran  Gapua
MEa Kyuaanmnaapiy gymimn cxe-  Y3AYKCH3 HILNIOBHH ’i“cc‘ﬁﬂam__ Kypui-

MacH. ManapHHUHT Kyfiugarn ymMyMaiih MyxXum
KaMyHJHKJapH 0op: yJapjaa Harpyssa
UHKHIT KYYJAQHALTH KaTTaJurura Tab-
CHp KHJAZH, XHcoOnalliap aHakTi-
FHHMHT KHUHKJAHCH Ba GazKapuiiaiurat
MaTeMaTHK amajaap COHHHHHT yera-
panaurassurd. By kamMumiaHkaap xo-
3UPrH avajor xucolbaanr KypHimana-
puza euyBuH (amMaanap Gaxa-
PyBUYH) KyualiTHupruuaap K-
putuia fivau  Sunan OGaprapad K-
quHrad. By kywaittupruunap ysrap-
_ mac Tok Kyuaithpray (VIIT — VTK)
16-7- pacm. Tlorenumomerprap épita-  napu Gasacuja xocud KpawHanu. Eays-
MUAQ KYUJQUALEIAPIN GIIPULL CXCyy cyyaliTipriuaapuy GagH KM

= Oy KuTOD paMkacura KHpMmaiu.

16-5. PAKAMIU XHUCOBNALL KYPUIIMATNAPU
(LUBY—PXK)HUHI BA3BMMACK BA YNAP XAKUMOA YMYMHMHA MADBIYMOTAAP

DBabau Xoanapia ¢an Ba TeXHMKA COXACHJArM TYPJH NPOILECCNapHH
MoflesITap EpiaMHAa TAAKHK KUAMLD Maxcagra MyBogHy 3mac. Bynzan
Tamkapy, anajor xucobnam xypuamanapu (ABY — AXK) nuHr eunu
anuganry Oy Kypuamasapra KHPVBUM 3JeMeHT/Iap aHuKaurura OOFTHK
6ynud, Oup Heua npolenTHUruHa Tawkea Kuaaau. bBupok, katop maca-
Janapun euniuja (cHapaigap, pakeragap, Hysdouiiap, caiiépanap Tpa-
eKTOPHSITAPHHH XHcOOsalia) XaToMK MUAJHOH Ba MKJLIHApI, Mapra
KnuuK Oyamiun kepax. Paxaman xucoGaam kypuamanapu (LIBY — PXK)
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Jla euulll aHUKJHMH HCTaranua OyJ/HIIM MyMKHH, YyHKH Oy KypHiaMa-
JIapAa aHukaHK (akaT KypHaMa MYyJpKanjaHrad COHJIAPHMHT XOH4 COHM
Ounan Genarnnanaju. Pakamau xuacoloiaml  Kypuimadjiapn yHuBepcas Ba
yaap ¢aH, TexHHkd, MeJHI'Ha, SKOHOMHMKAMHHT HCTa/ran Ccoxacupaa
Kyanannmmu  MyMkuH. By Kypuwamanap cop Xucobsamr amasnapupad
TallKapl MaHTHKHH MacanasapHu: CoHsiap KyNaiTMACHHUHT HILIOPACHHH
AHMK1AII, COHJIAPHHHT OHp KHCMMHM a)KpaTHIU Ba yJapiaH SIHTH COH-
Jap XOCHJ KHJHII, TeKCTHH OHp THIAaH MKKHHYH THJra TapyKuMma KH-
JIMI, 11aXMaT STIOANApHHH  eunil, Oudsmorpadmst anabuéTiapuHil TaH-
Jlall Ba 1y CHHrapu MacananapHi XaM XaJ KHJWIIH MyMKHH.

Pakamou  xucoOnaml  Kypwimanapi MHHCOH OearnnaHral  Kom1anap
Oyinda Caxkapajuran Ba aknuil MeXnaTHHHT (bOpman Typaapu jaed aTta-
JyBUM ManTHKHil MacajasnapHuruHa Oaapuiliil MYMKWH. DJEKTPOH Tex-
HUKa KYJJaHaguran XO3uprH 3aMoH pakamiy  XucoOsaill Kypuanajapu
MexaHuK XHcoGjall KypWIMaJapuHUHT MaHTHKMHA Tapakkuétiiau unco-
PaTAnp.

16-6. PAKAMIKU XUCOBNALW KYPHIAMANAPHHMHE ACANULI OPHHLIMNM

Bup Typaarn Gapua macajajapH euuir (HKKHTA KVI XOHaJH COHHH
KYImin, KBajpar W3 YMKApHII Ba X0Ka3o) Y4yH HaTHKara oJimod
KeayBul ManiayMm TaptuOaa OaykapuiyBuM CoAJapoK amasiap CHCTeMa-
cuuu avnk Oearuaal onmin MyMmkuH. ByHpafi Oearpnal ésuuwr agiro-
PHTM JeHnyaju.

ATII"OPHTM Tep\‘JHHHHHH[‘ ySIi )’[)TE acpjaapna  suaram \308K MaTtema-
Turn Av-Xopasmuii  HOMHJGH Keaub umKKaH. Au - Xopasmmit 1X  acp-
naéx Oynjail Oeqarwiad o Koujazapubu Hmvab uukkan. Bynaait
Genruad OJMILHHHT XapakTepH IIYHAAKH, YHH OJaM HIIHHHT acj Mab-
HOCHHH TylIyHMaran xonga Oamapuiin mMymkun., Ojamjad yHua Kyn
Gyamaran cojiapor amasaphn Jilziamaran  xosja, Oupox anuy Oaka-
pun tagab kudage. Hlynpail  9kan, 71eKTpoH TeXHUMKAHUHT XO3HPrH
axBoAHIa  OMAMHUHT  VPHHHM IOYHJAH KypHama sraajami MyMKHHKH,
arap Oy wxypwimva aaroputm Ongan (Oy Xoi1a y nporpamvma jaed ata-
JIaji) TabMilvianca, mMacasiaHn oJaM yyyH MyMKHH O¥J/iMaraH japaka-
Ja te3 eund OGepaju.

16-8- pacmaa  xucobun-onaM  HILHHIHE
CTPYKTYpa cxemacn Kypeatuiran. Mumnann
npoueccHid  Xucooaarna [ xap Oup amasnu
Gamapui  yuyn pakamjaap, xapdaap, agareo-
pauK avasiap nopajgapn sa domkanap épaa-
Muaa €suaran nporpamma 3 jan Qoigana-
naau. DBy mawmaymornap acocujia y Korosnia,
yyTAa GKi apupmomeTpaa XHcoOJailan, ABHA 5. pacs.  XcoSun- 01am
Vaupa maBxys Ofaran apuMeTHK KY-  ummminr cTpyKTypa cXeMa-
puaMa 2 HY Hwra Tywupaau. XucoobJati- cif.

Japaan xelud y Oy xucodnaulJapHH KOFO3-
Jarn Mabaym rpada (sueilka)ra €310 onanu, Oy napca yHHHT  YuyH
OJIMHFaH HATHXKAJapHH y30K BakT JaBOMMJA Cak/jail ojajurad X oTH-
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pa KypuamacH 4 6yand xuaMmat kuaann, yla y3ox caxdaaw xe-
pax OysaMaran HapcaslapHi OZaM ¥3 XOTHPaCHIA KeJaryCH aMas ydyu
caknab typapn. Xucobud mporpaMMatnHP OupuRYH TYHKTHHH Oaxap-
ray xoTupa KypuaMacH 4 fad nporpamMma Tanad kuaraH HaTHAKANAapHH
ofag¥ Ba TIPOCPAMMAHHHE HKKHHYM MNYRKTHHH 0aKapafld Ba XOKasc,
lyngait gkuAnG, OyTyH Xucobaali NpoOrpaMMacH MYHKTMA-OYHKT Oaxxa-
prd Oopraanu. By afiTwiraBnapra acocad paBlIAHKM, pakaMal Xucob-
aaw kypunmanaps (LUBY—PXK) yuyn xam 16-8- pacmma kypcatia-
raHra yxwam cTpykTypa cXemacHra sra Syanin JosuM.

Hamuma

¥

Yoraprw g
AYBURMACH

Lon Lan

-l Xomrup- ¥
nobuy
pee| KYDULMA

—

F fpoepamme l kilomurcanag I

Asagremang
KYouna

Kegumow
Xypuaracy

Adpecnao)binepayurnop!

maia Aoreanidana,
Hpozem t C | trepouunnapm
Jawapuu

bownapuur
Kugumuting Kypomacy Yymaoe sy

Soarxapy Fowrapius

16-9- pacu. Pa:gamﬁn XHcoBAall Ky PEAMACHHAHT (HBY—PXK) CTPYKTYpa CXeMach

XO3MPrH 2aMOH pakamuu xucoGnaw Kypiuanaph (LIBY —PXK)
HHHr CTPYKTypa cxXemacu 16-9-pacnuga kypeatusnran, Dy <xemana
GomKapHIl KYpPHAMACH XHCOOYH-0aM (PYHIIHSICHAY Oa:KapHIIR
KEpaKkJHWIH paBllaH, X OTHpPa KYPHJAMACH 0NaTId HKKH a.10X1Aa
6noxaan pOOpaT: XHCOCUWHHNT KOFO3)AarH  €3yBJADHEH, CHpABOYHUK-
Jap, AaiBaaiap Ba X0KazoNapAard €syBAapHH HMHTALNS KAJYBUH
Tall KK XOTHpa wyphamacH, XHcoGnalniapaa Tes Ba y3aykcu3 doliza-
JIaHH/IZZHIAH BA Y30 CAKNAHMACJNLH Kepak OyJaral MabayMOT/JapHu-
THHA CAKMOBYW OTEPATHB XOTHPA KYPAAMACH, ApudMeTdK Ky-
pHAMa xHCOOUH QOiAANANALHTAH KOFO3, 4¥T, apudMOMeTp, KJaBHILLAH
MeXaHBK MAaliHHa Ba Iy cuBrapn Oapya Xhcolsall BOCHT2/apHHMHELD
Ypruun Gocagu. Pakaman XucoGhaw Kypnamanapk Tes uunaly {(ce-
KYHAMIa MHHT Ba YHAad MHHT amah Gaxkapa onanmrad Ofsminu) yuyH
Kypuamanuur Gapuya 6J0KnapH aha mydAaH TesnWK1a Hinaall onuuIH
Kepak. Adcycky, IporpaMMaHi KMPHTHI BA ATHIKAAADHYU
ugkapri Onoknapa Oy WAPTAADHM X4NH KAHOATNaHTHpMmahas. Ajo-
X OROKMADHHHT TY3HJHUIH Kyfinna Gaén gHaubain,

16-7. PAKAMAW XUCOBNALL KYPUNMANAPHU
-} : AWPUM BROKNAPUHWHE ¥3APO TABCHMPU

Pakaman xHcoaaly KyPHAMAcCHHWHT HIIH KHPUTHW KYPHIMacH Ope
Kanyd OfepaTHB XOTHpa KypraaMacHra nporpaMMadd KHPHTHINAAH dour-
nanapn (16-0- pacm); nporpamma Mawnsa Oamapuiiv Kepax G¥uras.
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©Gapua XapakaTsiap (CORHH OMMUI, KaepiaH OJIHLI, ¥ OuiaH Kaujail amad
Gaxapuil, xucoOnaiiapial KeilHH kaepra jkoflyiaul, MIIHH TYXTaTuul
BA XOKasosnap)ian HOOpaT aHHUK Ba KATBUA KeTMa-KeTJHKAa canad
yruaran KkomaHnjga (jpapmoitmm)napran nSopar. Xap GHp Komanjza
HXXM KUCMIAH! HHMA KHJIHLI KepakJIPHHM KYpcaTyBuUH ONEpaTHB Ba
MaTeMaTHK aman Oakapusiaguran cowsapiad wuoopar. Komauiawuur
OHpHHYH KHCMHAA aMasl KO H €k wudpn Aed atanyBud InapTJHd
coH Gunad, macanau, 01 —tgyumxu 02 — afinpuia, 03 — kynafirupniu,
04—Gyanm Ba AOK 230 ki'pcaTriann. KoManiauuHr MKKHHYM KHCMMIA
3ca COHMAPHUHT V3H 9MAC, YAapHH KAepAaH oMMl KepakK Gy.iraH »Kofi
xj’-’pca‘rsmzmn. [an wrvnaaky, xap Oup con XOTHpa KYPHIMACHHHHE 8J10-
XWia auefigacuia oijgarupuaaad, yhap sueiika agpecy Jied
atajgypai HoMepaap Ownan rasmunganaur [Hynpait guam6, 01 0025
0030 0175 gomanpa 0025 aueiikagau onunran connn 0030 stuefikazarn
coti Gunad Kyumm Ba Hatmkawu 0175 sauefikara woliamrtupuirm
_Oviopanu. [lporpamma onepatus XOTHpa KYPHAMACHFA — KUPUTHATAY,
paKkamJIil XHcoOaall KYPHJMAJIAPUUIHD XAMMa WIUH aBTOMAaTUK Oarapi-
Jaju.

Pakamig xicobJalll kypuiManapuiit GoWKapuin KyuJaHuim éKu ToK
PMIYALCHApH rocuTacuia Oamapuaagu. By umnyascnap kyuafitupuia-
A, yaapiin TYEpH Oypuakii KL yuyH UakJJaHTHPUIain Ba yaap
MabJYM WApTAN KomOunauusfnapia coniaphu wdoaanamu MyMKuH. Dy
UMOyaLCaap OOLIKAPHIN KYPUAMACHIA IUAKANaHTHPUIAY Ba ynap &p-
JamMuia  XOTHpa Kypuwiamacujlal cOHJap Ba KOMaHjanap capajanaip,
Ajpecrapira MOC papuiiia cOHJAD XOTHPA Kypusmaci a apupmeTsK
Kypu/vara ysaTuiaqid Ba y epla Komawia kount Offinuya xypcartunran
xknuoénam avann Gamapunajan. XucoGnair saTAacu ¥aiTajan Kovau-
jaaja Kypeatwiran ajpec 63"ﬁima XoTHpa Kypuivacura - Gepuaain
(16-9- pacy). Bup aman Gamapuiand oymmrdnnan CyHr Gowkapuin Ky-
pmmacu apuPpMeTHK KYpIIMAAAH aMaiHuHP oaA{apwrrauu XaKuia mxa-
BOO OJaAd Ba TPOrpaMMaHMHI KeJArycH NyHKTHHM Oazapulira Kvp-
mani.,

16-8. XMCOBNALWIHWUHI UMKKHUNKM CUCTEMACK

Xuncofnaunapia ojgatia Gus v uﬂu NO3KIHON cuciemMajian oiijia-
nanavus, By cucremaga 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 Genrunap paxam-
rmp Aed aranajii Ba HOMb Xamaa ()upi HuM TYKKH3TA GYTYH COHHM

whoganaiins. Yu ukkn pagam | sa 0 Ounan GeJruiaHafy Ba CHCTEMA-
HUHC acocH xucodsawamu. Dy waropiard Xap Onp paxkam yauuuup
MO3ULHACK BA COHIATH YpHura i\dpau Typinda guiimarra sra OVaaiu.
Macanan, 345,2 comnia: peprysjiai YHrAa Hkkuta yuian oup—2.1071
Bepry./ian uania—oeita Oupank—>5- 10% T¥prTa yrank—4.10' pa yura
103/MK—3+ 10%. DunoGapuy, COHMHHT XaMmacy KyHuaarmia uoaasanas.

2452 = 2. 10%4 4. 10'+ 5. 10°4 2. 107" Oupsuk,

Arap wxTuépuii cicrevanaru CUETUMKHM K3 OJAMMH3TA KeNTHpCaK,
y xap Oump Xonaza TYKKHM3Ta TypaM TYPFYH BasHATHH 3rajnail  OJHIIN
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Kepak. Pakammu XucoGnaur KypuwiMansapu yuyH acoch 2 Gyaran Ba
HKKHIU CHcTema JeG aTajajurad cuctema kysah 6yaud unkm, Oy
cictemana (axkaTt ukkuta pakam 0 Ba | OYmaan. DBupumuu (ywr) xo-
Hana Oup ypuura ukku (2) naipo Gynuminy Kepak Gyaranja, ukku Oup
(1) x¥punrwina katTa xomara YTkazunaay, Knuuk xosara 0 gyhnnazn.
Bynpait xuco6, wmacanan, Xap Oup CHMHMAA HKKHTaJaHiHHA JOHACH
6ynran uyTaapuad Qoiinananranga Xocna G6yaaau (16-10- pacw),

’iamfa)'b Fe—s, [;
axxunap  [—4 i " i b | '
Gupnap H H -t H—t H

contl H[ [F—F i [H—F H

gg;?/;‘?w i 0 ' 0 " 100 o 110

16-10- pacm. Mpopa ujTiapuaa MULIamlza HEKHAK Xncobaaul.

Kyiinga MKKuiM cucTeMajga €suiran Oup Heua coH GepuiraH:

1 — 6up 1011 — §u 6up
10 — HKKH 1100 — yH HKKH
léé—yq ;IlOl z yu
— TYpT 110 — yu 1ypr
101 — Geur llll—-i“/'il 6§ﬂ:
110 — ontn 10000 — ¥u oaru
11 —errH 0,1 — apum
1600 — caxkna 0,01 — uopax
1001 — T¥KKu3 0,001 — cakxnagan Gip
1010 — V1 0,11 — r§praan yu

Ulynrait gkumu6, uKKWan cucrevanwar 1011,1 comm:  Beprysgan
Yurpa Gutra spum—I1.271 pa vanpa Gutra Gup—1,2°, OHTTa HKKM—
1-2', noanra 1ypr—0.2® pa GurTa cakkua—1.23, H"lei (1011,1), =
=] 2"-}—0 2241204 1.2°4-1.271= (8-i-0+2-}—1+05—- 11,5) 10.2

Ba 10 umHJeKcnap CHCTeMAHHHT &COCHHM OHJ-

n n NN JHpajH.

Kypunu6 typudanku, Oy Xompa xap Gup

T Vo e ff"f XoHaja pakamMHpHr Gyapum (1) €K yHuHT
| ] l [ 1 sVavacaurn (0) mmnyascaap Guaan Gouwlka-
16- 11- pacs. Ukiwnu coy. PAIGAHTAH peje TAMiiari CUHETYHKIAD TOMO-
HI HMITYILCAap CepHACH GH- HHJIaH: Y.J'IaHl"a['E-:—}'BI-IJIFSH, KyuJadull CHrHaJH
Jlall y3aTHIL. 6op