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KHPHI1I

Pannosiexktpontka (had Ba TeXHHKAHMHT JKajaj PHBOKJaHa-
érran coxanapupad OupuAHp. Y DajHO, PaJHOTEXHHKA Ba SJEKTpPO-
HHKAHHHT MaXKMyHjaad HOopaTiaup.,

—Paano (sorunua radio — Hyp TapKaTaMaH) — paauoasnoka JiH-
HUSICHArH TEXHHK KypuJaMma Xucobaanaiu.

PajnoTexHuka — pajiuodyactora uerapajapuaa €TyBYH 3IJEKTDO-

MarifT TY4KAH Ba TeOpainiiapid Kaoyd KHJAHLII Ba TapKaTHINHH,
“TeHepanusaallng_Ypranuii, TEXHiuK KypHaAMa, MocjaManap Taiep:
Jalll, VIApHH HULTaTHIL OpJay IYEYJIaH a1,

Pajno3IeKTpOHKKA — 3JI€KTD  CHTHAJIADHH _Tapratuul, Kabyj

KHJHULL Ba KalTa HIIJIALl, 3/JIeKTp 3apslJapHHHHT XapaKaTHHH. VR-
“Tauull Ba paAMOTYJIKHHAA4H (DOHIAJAHHII MyaMMOJAapHHH XaJ KH-
TN MacagalapHHe KYPHO YHKAIH.

““Pannorexuuka acocuga XIX acpia uxTHpo Kuaunran M. Qa-
paneii Ba [k, MakcBelJTapHMHT 3JIeKTD Ba MarHUT MalijlOHAapH
opacufard OGOFJAHHIIIAD MAaBKYNJIHLH, SJCKTPOMATHHT TYJIKHH-
JADHHHT XycycHATAapu Ba Oy (uxpaapun nemuc oammu I'. Tepn
{1886—1888 fift.) ToMoHmmau TaXKpubaga KyagaHullm €ranu.

IORopuparu onuMaapHuHr XyJocanapura tagauu6 A. C. Ilonos
1895 fiunna xaxonga OupHHYM OYJIHO 3JEKTPOMATHMT TYJIKHHJIAD-
BH Kabya kuayBuM Kypuama spatid. 1895 fimnuuur 7 mai (25 an-
pean) kyun A. C. [Nonos Pyc ¢usuka-xuMua XKaMHATHHHAHT PU3UKA
O6yaumMu Kenrammaa <«MeTann KyKyHJapUHHHT 3JE€KTP CHTHaJa-
pura MyHoca®aTH TYFpHCHAA» [NeraH MAaB3YHAa Mabpy3a KUJLH
Ba MOMAaKaJJHPOK paspsiiiapy TOMOHHAAH HYPJAHTHPHJIYBUH
3JIEKTPOMATHAT TYJKHHAapHH Kabyad KHJYBUH KypHIMa HIIHHH
Hamolini Kuau6 kypcaraa. Kefiungaiux pagnoTeXHHKAHHHT PHBOK-
JAHHIIMra HTanHsIuK ojum . Mapkonu kaTra Xmcca KYLUIH.

1896 #mnm A. C. IlomoB kaxouma OGmupunum mapra 250 mertp
Macodana paaunorenerpad anoka ypHarau Ba yuu 1899 fuan 45 kM
ra erkasjiu.

PagnoreXHUKaHUHT PUBOXKJIAHUIIE — 3JIEKTPOHHKA PHBOMKJAHH-
wy 6HNaH y3BHHA GOFJHK.

QHI_cojla 3JIeKTpoH  acG00 — 3JeKTPOBAKYYM JHOJ  JaMIacH
1883 tinau MKAJIHK QJHM 1. A. DIHCOH TOMOHHAAH ADPaTHJILH
“Ba  VHU paJHONPHEMHHEKLA JIETEKTOD CH(ATHIA HULTATHLIT MYMKHH-
JATMHE _aurJHaaHk oaum K. ®aemuur 1904 fiuama amaama xyp-
catnb Oepau. 1906 funja amepukaiuk JIyr ge dopect atof TOKH
GouikapuIauray IeKTPOH acbo0O — TPHOA fpaTiy,

aJHOTeXHHKA DPHBOXKJIAHHUIUHY y4 OOCKHYTa OVJHII MyMKHH:
I 6ocguu (1895—1920) — pagnoTexuuka pHBOKJAHHIIHHHHT
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Gowanuiin, Oy jAaBpia Y3yH TYAKHHAM pajgHoTegerpad aJsoxa
MaBXKy [ 90H:

Il 6ockguy (1920--1955) paaHOTeXHHK KypHJAManaapia 3JeK-
TpoBaKyyM acGobaapaan ¢ofigananub reseparopaap, Ky4auTup-
ruugap, IOKOPH Ce3rHp pauHoNpHEMHHK/JIapila KHCKa TYAKHHAH Ba
IOKOpH 4acToTa YerapaJapHia HILIATHJIAIHTaH 3J€KTPOMArHHT TYJ-
KUHJIAD OPKaJu aJoKaJap MaBAKyd 31H;

uy_ (1955 fumpaan OGowmaal) panHOTeXHHK KypHuJ-

MaJjapaa KTPOBAKYyyM JaMmlajap YpHHHH SIPUM VTKa3rHY/H ac-
gﬂq%@_g,__ Jlap srajjiaral AaBpra TYFPH KeJiajiy.
H K

CXeMaJdapHHHT ApardJulld pajHOTeXHHKa Ba
3JEKTPOHUKA DPHBOMJAHHILMHUHT SAHTH OOCKHUMHH OuHO Oep/H.
3aMoHaBHH DPAaAHOJIEKTPOH KYPHJAMAJap paaH0aloKad, TeJeBH-
JeHHe, pajHOJNOKALHS, paaHOHABHUTAIMA, paauobOLIKAPYB, pajiHO-
Y40B Ba pajiMOTENeMeTpH# coXajapHla KeHr Ky/JlnaHHaMoKjaa,

Panuo3/eKTPOHHKA V3HHHHT pHBOXKJIaHull Kapaéuuna PIA
HUHT KHédacura KaTTd TabCHP KUAHO, 3aMOHABHI c4AHOAT Ba KHUI-
JOK XYKaJduK, HIMHIE Tekwupuil Ba TuOOuéraa, Mauwnil XasMmar
Ba TpPAaHCNOPTAA, YKHTHLI YCY/JApHHH TAKOMHJJIAWTHPHII Ba ajo-
Ka BOCHTAcH XaMJa HHCOH (AOJHATHHHHT XaMma coXaJapHia
SIHCH KypHJaManap apatuml uMkonuun Oepau. Kyiimga snextponu-
KAaHUHT aHpuM 3aMOHaBHil HYHANHINJADHHUHL DPHBOMK/JIAHHILIHHH
KeJITHPaMH3.

Mukpoanekrponuka, KypuamaaapHUHT HCTELMOJ SHEPrHACHHH
KaMaHTHPHIL, YJapHUHT HUIOHYJIHJIHTHHH OPTTHPHLI Ba yJjauaMJa-
PHHH KHYPAHTHPHLI — XO3HPTH 3aMOH MHKDOSJEKTPOHHKACHHHHT
puBoXxIaHuiIuAary acocuit Hywanuwaup. Karra (BMC) Ba yra
karra (CBHC) muterpan MmukpocxemasapHuKr ApaTHANIIH 31€KTPOH
TYTYHH Bd JQUCKpeT paauofeTansap OJOKHHHM aJMallTHPHII HMKO-
nund Gepagn. CxemanapHH KeHHHIH BakTAa yauyaMmaapHin KHY-
paiiué GOpHIIH paAHOTEeXHHK Ba XHcoOJall KypHJAMACHPa, MarduT
€3yBH acb00MHH TAKOMHIAJAWITHPHIUTa Oepuiaran QYHKUHAJH SHTH
acbo6nap sipaTHIl HMKOHMsATJAapura tabcHp svan. Hlyun aiitum
€TAPJHKH, XO3HPTH 3aMOH TeXHOJOTHsCH OHTTa SpUM YTKA3THUIHA
KpHCTaAM4a MHJAJHOHTAaraya rtpansucropam BWC nap sparnwn um-
KOHHrA 3ra.

OnrtosnexkTponuka, X03upru naiitTaa ONTO3/EKTPOHHKANa KaTTa
CHFHMra 3ra Oyaran, Te3 HMUIJIOBYH, IOKODH XaJakKHTJaplaH MyXo-
(hasa KHJHHCaH TOJAjNap ONTHKACH JHHHATADHHH SPATHIILA H3Ja-
HUULIap KuauuMoxaa. Bynpa#t aunua O6yfiuda GUp BakTHHHT Y3uAA
10000 raua tenedon anoxanap, 10 xananraua G§/ran IOKOpU aHHK-
JHK[a pPAaHrJd TeJeBHJeHHE CHTHAAAAPHHH KVHATHLI MYMKHH.
OnrossiesTpoinKaga €pyFIUK HYPJADHHH (a30BHI MOAYJMAUHAIALL
Ky/anauuaran. By acociga BakyyMcH3 3J€KTPOH KypHJAMaJap, OnTo-
NEKTPOH KYUalTHPruugap, MaHTHKHI 3JeMeuTjap, sICCH 3KpaHJH
paHrJau TeJeBHAeHHe, XKyaa KaTTa axGoporaapuu Gepajurad Tabnao
Ba X. K. siparunaau. OnTo3neKTpoH XOTHPaJoBYH (ONTHK XOTHpA-
JIOBUM) JMCKJIAp SIPATHHI YCTHAA XaMm uuiap onub GopHAMOKAA.

Kpuoren asexkrponuka — nacr (KpHOreH) TteMmmepaTtypajard Xo-



aucanapian Qofifanannaain — MeTaJn Ba KOTHUIMAaJapHuHr ¥7a
YTKA3YBYAHNUTH, H30JAATOPJAPHHHT AWSACKTPHK KHUPHUTYBUAHJIHCK-
HHHT 31eKTp Maf@zoHra Ba OGolkasapra Oorsugaurn, bByumait xo-
AHCANApNAH KPHOTEH TPHIrepaap, ¥Ta KeHr MoJecaid KBAHT Ky-
JaATHPrHYNAPH, 3AEKTP CHTHANIAPHHHE JUHHA TYTKHUMAPH Ba X. K.
ac6obnap spaTHwna doinanasuiann. KpHoren acocHia MaHTHKHNA
Ba xOTHpatoBuH (GynkuusHkr Gamapysud BHCnapin apartuiuna
xaM gofiganaany mymkad. «Poton-600» pannorteneckonia KpHOreH
snekTpor acGob YpHatuaraw 6yaAnG, y MHAAMapA EpyFAuK RHAH
MacohacH Y3OKJUTHIATH KOCMHK (PasoHn §pranmiil HMKCHHHH Ge-
panm.

Maruur 2aextporuka, Dy ®yna kwUmk TYHHHTAH MACHHTAAHYB-
4aH MATEpPHAAMapHHAT BYKYArd KEJHIIH YHHHT AacocHAa I01Ka
NAEHKANH MarHAT KYPHAMAaiap — MarduT NJéHkagap, KoMMYTaLHOH
KypuJaMa, MArHHT SIpHM YTKA3rH9ap Ba X. K. HILIaG 4HKAPHUITA
UMKcH Gepand. YHua kaTrd 6ynMarad Marsut ApHEM ¥TKa3THAAH
KPHCTAAJAA MAHTHKUH 3NeMelTaap, KOMMYTALHA KYpPHJIMajap Ba
XOTHPANOBYH 3JdeMeHTAapAan ubopar Gyaran OHp vedya MHHT cXe-
MaNapHH KORMAWTHPEW MYMKHH. Byunaft gypuamaaap axfopoteu
3. 10°% 6nt/c Teaawkna nwaad Hepa onanu, Xotapack 105 Sutfcm? au
63yB 3HYJIHTHIA 9Ta.

BucsaekTPOAHKA — 3NeKTPOHHKAHHHT PHBOMKJAHHWIAAATH AHa
Gup fiynaau GYAHO, TUPHK OPTAHH3MHHHT TapxuOH Ba Xaér (ao-
AHATHHA, WY XyMJaJad HHCOHHU YPraHHMA4aTH MawiyMm OHpP
MacanaNapHA €YHIIra XH3MAT KAAaln. DHO3JeKTPOHHKA HHCUH BA
XalBOHAAaPHUAT HEPE CHCTEMACHHY Ypranuil, Xap XA xHHcan Gye-
JaHHlE  (XUMHSBHH Mafiiod) MariWT MaHdoHH, MHCOH Fanacl
Ba X. K, HH PaJHOHYPJZHHLI MyaMMoJapHHH ¥3 niwra onaau. by
MaKcag yuyH saexTpopaanroxkapauorpamMa (IKI) naw dapran
IOPaK HILJAW CHTHANHHH AHHKPOK YJYOBYH MACHHTOKADAHOTpaMMa
acOo6unn ApaTHIN MyMKAH. Hubaprrnan (Muoxapa) xefiHn lopag
nafiAaprAard yaraH KOCMJIApHH MATUMT MafiOHAR KBAaHT YJUOB
acbobn Kalin xuaapu. Kam xanakatanm pannonpuémuukaap épna-
MHEIa HHCOH TaHAcH MYHAArH TeMuepaTypaHu palHoHYpJAaHHUITA
xapat awukgafiza. Bymnafl acfo6 épmamuaa x¥Ormna Kacahnlik.
hapra auparnos k¥imw symxuan. FHCOH MCCHKARK HypJ2HHILHH
¥nuab, XKyna KH3HK axXGOpOTJapHH OAMIUM MyMKHH. ByHaaft 6Ho-
ax0opornrap €pgaMnfla TOMHPJAP XO.aTH, OPTaHM3MAarH WWaMoJ-
JAAl KapaéHh Ba X. K. Jap XakkAa QHKp ropuruil Mymxud. By na-
THHANap alinnkca Oojanap meanarpasacHla KaTTd aXAMAATra 574,

AKYCTOINEXTPOHAKA — DTEKTPOHHKAHUHT 6y AYHAJHIUIE aKYCTHK
Ba Nbe302MeKTPHK 3(DeRTaapHH 3AeKTp MaliioHdn GHNAH TabCHP-
nalpwHra acocnauran. llbezosaekTpuxk YsrapTruutap, Macanad
YALTPATOBYW JHHHANAPHIA 3MEKTD CHCHANJAAP TABCHPHAS AKYCTHE
CUrHAAMap XOCHA KHNagd Ba akcHHYA. Du3ra MamAYMKH 3JaeKTpo-
MarHiT Ba axyCcTUK TYAKUHJIApPHHHE TAPRAJALE Te3AHTH ¥3apo OHp-
Onpiaan_xeckun Gapy KMAanam, IIYHTa acocNaHHO BakT GViinda
CHTHAAMIAPHUHT CHJIKWIOH Ba YIIAAHHG KOJHIWIHHH XOCHA KHJHI
MYMKHH. [Tbe303NeKTPHK Apum YTKasrHYJapiard CHPTKH aKycCTHK



TeOpaHHILIapra TapKa/uil HYHAJHIIKAd KHUMK 3JISKTp  MaimoH
xam Tabcup Kuaaau. by sca renepapunoannmapartypa yavaul TeXHH-
KACH YUYH KHUHK VJa4aMJM KeHT [0JOcCaJH KypHJaMmasap scall HM-
Konuun Gepanu. XO3HPTH BaKTia MY3MKaHH 0KOpH cHpaTia KaiTs
SUHTTHPYBYH KYPHAMANAP APATHIATAH.

Ksaunt NEKTPOHHKACH KPHCTAMN aTOMHAAH KOrepeHT HypJdapHH
TapKaJuul, AbHU MaxOypui (HHAyuupaanrau) xoancanan (ofina-
Jnanub, yTa I0KOPH Y4ACTOTAJH 3JEKTPOMATHHUT TeOpaHHIULIapHH XO
CHJI KHJIHII Ba Ky4aHTHPHUI VCyaAmdpHHE Vpranaan. X03Uprn BaKT-
Ja 10KOpH KyBBaTJiM, 6Up TOMOHra HYHAJTHPHJICaH Ba Kypuul Aua-
NA30HU CNEKTOPHAA TYJIKHHAAP TAPKATYBUH MUKPOTYIKHHJIH KBAHT
repepaTopaapu (nasepsap) sipaTHJAraH.

XeMOTpOHHKA — 3NCKTPOHUKAHHHT 3JIEKTPOXHMHUA OHIdH PHBOXK-
JaHumgaargy 6up HYHaJAUUIM, YHHHT acocHAa NacT YacTOTalH 3JeKs
TpoXHMUSIBHE V3raptrudaap spaTuaMoria. Xosuprua BagTaa oup
KaTop XeMOTpoH acBobaap apatnaran: HOH TYFpHA4aTH4Y, YTa nacrt
4acTOTaJH Ky4aHTHPTUY, SJeKTPOXMUMHSBHI Varaprrud Ba X. K.
Kenaxakia — cyloK/JIHK acocnpa GOWIKAPUAYBYH CHCTEMa SIPATHIL
Ba OHoHH(OpMAaNMOH V3rapTruu sapatuaumiun typudan. Pagnorex-
HUKaga OyryH OHJTaHJapHMHU3, YHHHT YEKCH3 HMKoHHian dofina-
JAHHUIHUHT OOMTaHENY KagaMu xoaoc., Kemamkaxkma, Macajian Taul-
KH TabCHp IIADOUTHHM V3TapHlIura ajlekTHB peakuus GepyBuH,
CYHDLHII HHTEJIeKTra 3ra GVarad Ba ceHcop cHcTeMa OHjlaH JKHX03-
Jadrad poboraap apatuil Macanacu xyiiuaran. Mucon daoansaru-
HUHT Xap XMJ coXacuiaa pafnosaexrponuxaaan dofijanauuul ys-
JYKCH3 KeHTafiMoKaa, uyKypJaaliMoxaa. XO3npra 3aMoH pajno-
JIEKTPOHAKACH (aHga Ba TeXHHK4Aa OJAHHTH VPHHHH 3rannab,
HJAMUH-TEXHHKAHH PUBOXUIAHTHPHIILA KATTa aXaMHUsITra sra.

YMyMH# X0444 3JeKTPOHMKA — TEXHHKAHHHT acocHil KucMu 6¥-
JHG, ApHM yTKasruuau acbobuapiarn QH3MK Xoaucanaapuu ypra-
HyBuH ((H3HK 3JeXTPOHUKA), VAAPHHHT KaTTAJWKJIADH Ba TaBCH-
GuHM  auUHKAOBYIH XaMJa CHCTeMa HMUINHH  ApHM  VTKA3CHYIH
acfobaapra acocyaHTaH Xoaga (TeXHHK 3JAeKTPOHHKa) TAIKHJA
srulngad ubopar.

Hudopmaunon snekTpoHuka — xucobaaun Ba undbopmainon Tex-
HHKAaHHHI aBTOMATHK acocjapuian ubopar.

Pagnorexuuka caHoaTH AHCH ajloka TypHuH — Ep cywbuit fiyn-
nomaapu opKanu ofuG 6opHNaJMran aJ0Ka CUCTEMAJNdPUHN BYXKYA-
ra KeJTHPAU. §

Jlasep mypnapunan agoxana Goinananuil KaTTa HMKOHHATIAP-
Hu ounb Oepanmu. lllaxapmapapo BHaeorenedor ajoKa TapMOFHHH
PHBOKJAHTHPHILAA BAa aBTOMATJAALITHPUAraH OOWIKAPHII CHCTeMa-
Japu opacuia axbopoT aJMalUMHYBHAA Jasep/H aJ0Ka JHHHAJA-
PHHUHT HCTHKOOMN KaTTagup.

XO03UpPru KyHJa paauoTeXHHKAa IoTyKJapuaad Gapya coxaJjapja
KeHr ¢Qofinananunamorna. PaanoTexHuk cHcTeManap Ba JasepJjap
KacaJJIMKIapra Juarto3 KyAMOKAa, NaBoJall KapaBHUHH Has0paT
KHAMOKAA, 10pak, OyHpak Ba XOKazoJapHu ONepauds KHJAHIIAA
HAPPOXHUHT IHI-AKHH épraMuncy 6yanb KoJAMOKIA.



1-606. AXBOPOT TAPKATHIUN BA KABYJI KHWJIAW

1.1-§. PABHOTYNIKHHAAPHHHT TAPKAJIHUIH

PafvoTyAKKHAAD AHANA30HAAPH Ba XoccadapH. PanuoryaxHi-
aap ananasonn 1 mm aan 30000 M raua 6yaaau. Tapganum xycy-
CHATAapHra Kapa® KucMmJaapra G¥IuHagH Ba Xap 0ap AHAMAa3cHra
woMaap Gepuiadd. MeTpan paauoTyiKKiIap AHARA30HH YJibIpa-
TOBYWs TeOpaHuilIapra, MINAHMETPAN [AWanasoh 5¢a — HHdpagn-
A EpYFANK QMana3cHHra 3y KEpué Sopaan. Paanoryaxuunap-
HEHI Yactoranapuia dapr OGAHINKIa KapaMacldaH yJaap KyHHAarud
YMyMHUH Xoccanapra sra.

1. Bup muucaw MyXHTAapda pajMOTYAKHUAap TYFPH YH3HIGIR
TapKanaan.

2. Cnilpaxnalirai MyXAT (KOHWHOT) Ba XaBOAd pPaiHOTYAKRMHAAP-
HUHT TapKanauw tezaury 3-10° m/c ra aKuh.

3. PaavoTyAKHHAAPHHHE MYXMTAA Tapkaddiln  SHEpPTHAHAAr
IOTHARLM Ba couummily Suaai pyi Sepaan. IOTRARW Ba coduanil
AAPaNacH MYSHT Ba PaANOTYJIKMHIADHMHT KarTadukaapura Oor-
JHK,

4. Bup xuucan 6yaMarad MyxXuTia pagHOTYAKHH HYPJAAPUHHHD
Tapraanwyp yarapud Gopaan. Tyngun GposTd XapaxaT TpaeKTOpAs-
CHHHHI 3rpuJHK (pedparuka) papaxacH MyXHTra Ba TYAKHH QpoH-
THHHAT MYyXMTra KupuMul Oypuarura Ooramkivp. 1.1-pacmpa Xap
XHJI CHHIHPRAW XKoa(duuHenTura sra 6yaran MyXHTHHHT SYaxHHmL
uerapacHia PAlOMOHYP TPAGKTCDHSCHHHMHT Y3TapHIIH KYpCcaTHACaH,

5. PaanoTyaKuH 3HepTHACH KHCMaH TOK YTKa3yBYH lo3ajapiaH
katitagw. Canal YTHAransapiau TaWkapH, PagHOTYAKHH HHTep-
depenuna, aubdpaxnya Ba GOMIRA XYCYCHSTAAPTa XaM 3ra.

®azounnr Tyauanmn. Ep «atmochepa> neb atanypiu XapBo Ko-
6nru Gunan Ypal oaunrad. Ep wapuHuur aTpodu paanorTyaKHHaap-
HHHT TapKaJHIUIHAA KaTra axaMmuarra ara. By gobuy 20000 gm
Ganananuxkkaya uysuarau 6§an6, Epuaur ¥2  yiu, WyHAUrIeK,
Kyém arpobnna aiiviaHHInXa HIITHPOK 3TaAH. ATMochepanuur
TY3HANIIN XaKUIAFH anKK Ba OHABOCMTE MABJAYMoTIap yuu Oup
KaTop coxajnapra O6ynuwl Hmkownun Gepaan. Ly coxanap yerapa-
CHAZ YHIACH XHMHABHH TADKHG, TeMnepaTypa, 2JexTp 3appadaia-
PEHHHT KOHUEHTPAUAACH Ba OOUKAJAPHHHI TAKCHMJAHHUIMAATH
YMYMHUEF KOHYRHATIAP KY32THAAAM,

ATmocdepaHUHT NACTKH KATJAMAapH rasjap apalaliMacHial —
a30T, KHCJAOPOA, 4ProH, Kap6oHaT aHTHADHI, rennii Ba Oowkasiap-
nan ubopar.

Baaauanukka x§rapunuw Guaau cuiipakiana GopyBUH ATMO-
cihepa XaBocH Tapkubuia rasnapiau TAIIKapH KATTHK Ba CYIOK 3ap-
padaaap — cyB GyFJIapu, MeTeop uanraapd Ba Gowkanap 6yaany,

s ]
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HHHCAUMAC JHOACKTPHEK MYXH1 |'|||||,1|II W THERRBY P AR MyMm
KuH. Tponocdepanarn PAIMOTYAWHIAND TPACKEOPINCI it
AHYCJIH SUPH MBI ||f|n|1.|r |'.|'I1|lr|\=||‘lllr L LR O T O T TR
(pepaxis ROARCIIAPI) , VURUE SHOPEMHCHIN A Wy iapo
dappauagap (EMEHp, TYMM, KOP)  TOMOMMARE COMBANII 0 100
JIHLLIH (MUJIL‘.H)'JHIP OTHIE) G O n i i PY I Gepa,
L[Iy KaTaamiarn manayi O3 WOTTRW aappatiannp (anr, 1y
TYH) 3JeKTpoMarint  Maflion PHCPEHSICHHNNE  cV el 0 oo
KeJa/in. I][ym'u _';".‘(Ill.'llll NOAHCHIUp, o i Laprpe ey
JHKIAPHTD MADAYM KYIIMWANAD KUPU AR 1 toc i et M
KY3aTU M.

Mesocepn na TepMOCepaapt o waea oy Horochepa
KATJHaMKB y3uja aJickip R LRSI R YWD dte rpottiigy e non-
JAap BOPITH GIAN A P Howocepammme xocmwn O¢amm aa-
paéun  (50..60 kM gan 400 kM raun Oinuumapaa)  ras sa
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Katop Gaxropaap rabenpiia MYCODT HOI B PRI 30K TPOTIIAPEa
napuananuin GUAal TYIYHTHPHAD L. Armochepi okopn Karaam-
JTAPHHHHT HOHH3AuMACH  KyCwmnunr yavrpabunadiua wa penrren
HYpPJaHHUIH, KOCMHK HypJap, Epuuar maruur maiigoinn, MeTCopaap
Ba LIyHra yxmauiiap 6uaan 60FIHK,

Byryn wuonocdepa wmommamran sdappadanap Konmer rhaiigcnr
Kapa6, yu carxra axparunanm: «I», «E» «F». Karnamaapnunr
SMEKTPOH 3HYJMK TaBcH(HU 1.2- pacMia KeJTHPHITAH.
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1.1- pacm. Typau crmgupuin kosg- 1.2- pacm. Armocdepa karvaamaapu-
tulldenTHra 5ra Gyaran  yura my- Ja IEKTPOH AHUTHEHHINE F3rapi
XUT derapacula panHonyp TpaekTo- 1 paduru.

PHACHHHHT ¥3rapHiuu.



Vonocdepann  1aa-
KHMK KHJIMII HaTHzKasla-
PHHH aHa13 KHJIHLT LTY- E-~xamnarn
Japui  xypcaragm: 1) : {
HOHOC(EPAHHIT AHIJEK-
TPHK  CHHIAMPYBYAHJIH-

F-kammm

rit  arMocepa Mmactku ] £
KaTiamiaapura  HHcOa- S Ve *"/;
TaH Kam; 2) noHocepa e
e =
LHCMEPCJIORYH  MYXWT- : - 5

naH HOoparaup, ABHH
VHHILT THS/IEKTPHUK CHIIT-
jqupysuanaura 5 10* I 4o .
qaCTOTaNA p}"gﬁ ﬁepa v Pacﬁ;mTrypﬂlm TVAKHE V3YHIHIHAACH  PaJHOHYP-
Gouwaiiiy;  3) VHUHT HOHOC(epatarh TpaeKTOpHACH.
CHHTAMDY3YaHJNTH  §a-

JaHLMMK  §3rapumy Guoan  Yarapalu. «/I» pa «E» KaTAAMHHHT NacTKH
KMCMH 3HT KV VTKasyByaHJMKKa 37a; 4) pajHoTyIKHHAAD SHEPTHICHHHAT
ot 30 M nan 1OKOpHM vacToTanapia Kydasiim; 5) woHochepaHu

JI3NEKTPHK CHHIAUPYBYAHIMK TPAJHEHTH ':L— << 0 Gyaran xariam—oup

WHHCIM  Oynmarad spuM YTKasruuan cdepa jged xapam mymkud; 6) pa-
QHOTVIIKUEJIAPHIHT  TPaeKTOPHAJApH HOHochepa KATJAaMMra pajyHoTyJ-
KUHHEHT Ty 6ypuars (8) nucbartura, 31eKTPOHJIAD KOHUEHTPAIMSICH
(Ne) ra =2a saeKTpoMarHuT Maijon dactoracu (f) ra GormMK Xosaa
Typaida 6yummu MyMKHH. 1.3-pacmia Gup xuHCAM GYaMaraH Karsiam
CTPYKTYPadH PagHoTYAKHH HYPHHHIID (asoja Tapkataérral TpaeKTopus-
CH K¥pcaTuJras.

Typan y3yHAMKAArd pajuoTYAKHHJIAPHHHT TAPKAJAULI XYCYCHAT-
Aapu. YsyH tyakHuaap. PaguosmnTTHPUIL cTaHUUsAAapH §3 HIIHHM
y3ve TVAKHHAapAa oaub Gopaiu, Maxcyc paaHOCHTHAaJdgap, BakT
CHFHAJH, MeTeoxafap/aap Ba paAMoMask/Jap XaMm y3yH TYJKUHJIap-
Aa uuaaiou. Kyeaysu yaye TYAKHHAAPHUHD TYJIKHH (DPOHTH HOHO-
cpepanuHr «[l» KaTmaMHHHHT TACTKH KHCMHTa HCTajaran Oypuax
Oiaan Tylurania Xam YJapHHHT KafTHIOM Y4yH HOHHM3allus Japa-
Kacu ertapay 6Vnagn.

¥ayH TYAKHHAAD aTMOoc(epPaHUHT OCTKH KaTaMHIa KyH[y3TH
BaKTA4 Kafitagu, amMmo O6ynaa ynap SHEPTHAHHHT Ky KHCMHHH
KaT/JaMJard 3JeKTp 3apaiJapHHH KY3FaTHII kapaéHuaa Aykoraau
Rra epra KafTtran Hyp Kyucusianrauw Oynmanm. Kyways KyHH Y30K
macodanap 6unan y3yH TYJAKHHJA4pLA aloKa YpHATHIIHK gudpak-
UM Xoccacura sra Oyaran cupTaard nypaap OWaaH amanira olHpHII
MyMEuH (1.4- pacwm).

CyTxauuar TyHra Baktuia noHocepa «I» KATIAMHHHHT HOHHU-
auug catxu, Kyéw wmypaanuiuy fygauru tydailan nacasagm, wmy-
HUHTD y4yH KafiTran TYJAKHHAap 3HEePrusicH, TYJAKHHAAD Y30K CTal-
uugaay Keqaérran O6yaca XxaM Kabyn Kuauwra erapau Gyaand.

¥pra ryakunnap. ¥Ypra TYIKUHIADAA PAAMOIIKTTHPUHII, paLHO-
HABHTCaUus KYpPHJAMaJapH, AeHTH3 caBlo (JOTH KeMaJapHHHHI pa-



JHOJNHHHSIIADH, TallKHJAOTIap pa-

Pasebud f}%ﬁgggﬁggﬁad AHOZNOKACH V3 HILIHHH o:a?uuﬁ Gopa-
iy wyp * Au. ¥pra TVAKHHAAPHH KaiTapHid
e yuyH «ll» WOHH320HH  KaTJaMH

erapau Oyamaiign. Yaap Gup o3
CHHHO, wnonocgepannur «E» gar-
Jamura kupagn. «E» Kataam 3sa-
PSAAJAPHHHHT  KYHIY3'H  KOHILEHT-
pauusicn  ypra  TYJIKHHIADHIHT
KAaUTHIIKH Ba aTMOC(PEpaHHHT OCTKH
1.4 pacm. Cupruit nypunne ep cnpm-  KaTaaMura  etH0  KEJIHWIHM  yuyH

HUHD OHp KHeMia TUPRATHILN, eTapJHAHP. ]_L[y BAKTHHHI HYHIA

I — Tapkatra, £ npuiunnge, ¥ — op. Ypra tyagudaap «I» Ba «E» Kar-

JaMmJapia  HKKM MapTra  3Heprua
IOTHJHIINNA yupaiian Ba yaap Xam xydcuznanu6 gafitann. Kyuny-
30 SKHH ODAJHKAATH PajloafoKany ypra TYJAKHHIapAa CHPTHATH
Hyp Onaan amasra ownpuit mymkna (1.3- pacm). Kyéu dotranaan
CYHIr, allHHKca TyHAa, Y3yH Ba VpTa TYJAKHIIAD AHANASOHHILA HLI-
JIOBUH PafHOCTAILUAIAPHIIT KaHTapHATall 3HEPrHsgcH Y30K paiHo-
ANOKAHH amMaJra oWHPHIL yuyi eTapan Oyaain.

Upanuk Ba kucka Tyaguuaap. Kucga tyagunnapia pajauosiinT-
THPHUI CTAHLAAJAPH, TAWKWIOTIAPHHHD DPaLHOJHHHAIA aJ0KACH,
METEOPOJIOTHK CTaHIMANED, a3podioT paanoaHunsIapi, JHRIIOMA-
THK XaMmfla XapOuil anoka JUHHSJApH Ba IUyHra VXmWawaap Hul-
Jafan.

Kucxa Ttyakuumap ysaTyB4uM pagdocTaHUMslaH cupraara (ep
cuptu GyHinvya) Ba (asomaru nypJaap Ouian tapkanaau. AMMo ep
CHPTHIa SIKHH 2Kofiga Oy TYAKHHAAD SHEPTHACHHHHT HOTHAHLIN KV
Oynagn Ba TYNKHH Y3YHJIHTH Kynafiuimd Ouian sidala OpTaiu,
YYHKH YJADHUHT Y3YHAMKNapH {iyaaa yuparad TYCHKJAApP: KHMPJAAD,
TOFJIAP, METaJJI KOHCTDYKUHAJAP Ba Wy KaGWJAapHHAT yadyamaapH-
ra Ooraug 6ynanu. Jlemax, KHcKa TYJAKMHIApLarn pajnoasioKa
amanuil Kuxarmad voHocdepajan KalTuul OuAaH aMaira OulipH-
jdaau, Monochepanuur HopMaJ WAPOUTHAA KHCKA TYJARHIAAD 3iep-
ruscunn  Ka#itapuwr yuyn «F» xataam coxacn acocuii GYnanm,
nactaa xofimamran «I» Ba «E» xarmamaap Oansn 101 Ba
CHHDAHPHIIEG XocuJ KuJaamn. PainokaOyn kil KYPuJaMacHinne
CE3THUPJIHIH  Y30KAATH PaJHOCTAIIHIAPHI XM KYIULYA HopMad
Kabyn guammgun  rabsmunaaiian (13- pacm). Jlewnn sueia mva-
KHHJIAP CYHHIITA MOMHJ, i GViue ga0ya iy racura rypii iiya-
Japaat KeJAramia  nypaapunne pirepepenten o Hepaan Ba
KHCKA TyaKuuaap cyoub Koumun (paamonpuésMinig olos digapmai
Koaaan).

Opanur tyasuiaap ownnne capiaan soccaanpn Onaan OT
Ba KT ypracuparn opamns Xodieni sragaaii,

Yaetpakucka rtyaxkunaap. Nawrpagnesa agnnsipin paimo-
SIMHTTHPHLL, TEACBHANON,  PIIHOAOKIITI, PO GIICROPAAD  pa-
JHOCTAHUHATAPH MG, PAanopene, st pi o iiiaiinon sa
Y30K KOCMHK PapMOAJOKMIGID aMaira ommpiaan. Honoediepannnr




moHpzandsd catxs YKT we TyAux cHETAMpHII YYYH eTapJ/iH 3Mac Ba
YKT sHeprudcusn cuprTaara nypaap OHAan Kalyd KMAHIL MYMEKHH.
MeTeop uanrsiaph, TponochepaHHHr KarTa HamJMKka 3ra Oyaraw
cONANapH XOCHA KHAraH GeArsaanran anuk GHp XKuuchau Gyamaran
RUBJNCKTPHK CHHIAMPYBUAHAHKAM KaTaaMmaprad YKT sueprasica
coOuMaAnllE Ty(alan 03ara KeJaraH KHCKA MYALATIH <§Ta ysox»
anokanapun xam YKT napaa Gabsaw Kysatull MymiHH. Jlekun
YKT epaaru aJoKaHUHr acecHi KYpHHAIIA GYNHOG, XO3HPTH 3aMOH
YKT kypunmaaapuuuer kxyssaTuaa 200 xM rava MyMKdaH Oyarau
CHPTA4H HYPAADHHHD TYFPHA4H KYPHHHI Yerapacuaard ajlokajaap
xucoGnanann. Llvauaraex, TefeBHleHde Ba paamopene aJoKaNapH
YUYH TYFPHAAN KYPHHHIWI opaJinkIapHAa JKofiJlailirad KaTop perT-
PAHOJALUMOH CTaHUMAXApAaH XaM Qofsasandrann. ¥Yaap ¥YTKap
fyHanray gearpammara sra 6Yarag mapaGoaEx aHTeHHaaap OUNAH
PAAHOCHTHAMMAPHU KETMA-KeT KydafiTHpalH Ba HYDJAAHTUPAIH.

Kocmuk $asopary paguoaiokadap. PainorexHuka paiauoTya-
KHHJIAPHUHT KOoCMHK ¢azofa TapKaJHWHHH Taral 3TYBYM YyUTa
mMacafdadau Xam staau: 1) EpHunr cydsuft G{nnowaapun opgadu
peTpaHcnsuus AYAH Ounad y3oK macodanapra 6epHnaérrad panmo-
SWHTTHPHIINAPHH, TENeTOMOWANAPHH XaMIa paIuoTe/aedon aloKacu
XH3MaTHHH OaxkapHu; 2) LEpaan TypHG KoCMHK 00BeKTIap-
HH OOLIKAPHUI Ba KocModabBraap Gnaan GowKapHW MapkasH Jpra-
cHga amgoka oaud Gopuwr; 3) Ep armocdepacmpan tauikapmriaru
KOCMHE KeManap ypracuza afoka Ba ¥3apo GoillKapHIUHH aMmanra
oL HpHLL.

EpuHHr cynbuil iy anoiun — perpancnatopaiar («HagMoK», «IJk-
paH» Ba Gowga cywbull fifnnomaap) uwaaul npuHudnH 1.5- pacm-
fa wypcatnarad. DByuza#t cyAwpuit Ayamow 3 Oopruia opaduyg
palHopeaeanora JHHHANAD YUYH MYJSKAMIAGHTaH KYPHIAMAJapra
VXWwaw pajhoxypuinManap (HKKHTa NpuéMHHK Ba HKKHTZ TapKart-
TH4), WYAHHTOEK, HYHanTHpPWATAH gHTeHHaAapHu oand Gopaad,
Cyupnil fiyagowm Goprana «A» mykraza xofimawran Epnarn 6u-
popTa MyxOupaay curuaga Kabyax kuawnajiun Ba Oy curuad «B» Hyk-
Tasa Xoinawrad Epgarn 6omixa myxBrpra KyBBaTH KydafiTapn-
JHG (peTpancAslHA) aBTOMaTHK PaBHIIAA KaHTa HYPJAAHTHPHIA M.
Epaarg mMyx6upnap opacHOarH HC Y30K MaceaduaHr y3yHaura 8
O6ypuaxxa TYFpH xearan AB &itHuHT yayHuaurara teur O6yaaann. Ka-
6y KHAMII 30HACHHUHT YadaMiapH CyHBUE AYAxon Gasdanijurs
«f» 6unan awnknavamn. Kabyan sowacu Ep 103413 «xapakarcus»
TYPHLIH YUYH CyHBUH HYALOW-peTpaHcAATOP 3KBaTOp veruaa Ep-
HHHF afilanulid TomMouura 36000 kM Ga’ananurxa HdKAapHAHIIM
qosuM. Bynna yuwar Ep arpoduaa atnasmunnuur 6ypuak Tessurn
Epnusr afiianuuw Sypuax TeaJurura Tewr GYiamu Ba cyHBHH Y-
our epaary Ky3aTyBYUMra Xapakarcuanek Oyau0 Tyoaagd. Paano-
TYARIHAAD aTMOCepavunr Gapya KaTIaMAIPHAaH HKKH Mapra
YTaWY Ba OyHaa yJAap KYUNH IOTRAHIIMHA XHce6ra oamnd, 3 M zau
KHYWK GYras TYAKHEAapAan BO3 KeUdWTa TYFPH KeJTaAH, UYHKH
vaap atmocdepasa Kyuau [oTHAaiira Ayy kenaau. LyHuHraek,
KatgdMuaapiak Kafrtapuanlin, Ky€w HYPJSHHIIN, KOCMHK JKHCM-



JIdp Ba Ta3qapHUHr Kydad TabeHpu Tydaiian
Y3YH TYJAKHHJApAaru anoKaHu THxaAa6 G-
Maam.

«Ep —cymwuit  fivapom — Ep»  anoxacu
Y4yH acocaH yayHaurd 3...10 cm Oyarau
AeuuMerpan Tyaxunaapaan Qoliganannnanu,
Kocmonasrnap Gunan eppan  Typub anoka
Oorsam Ba Eppan KocMHK KeMalapHH HYTK
Xamja TteJeMeTpHk ax0opotun xucobra oauo
OOIIKaPHI, KOCMHK KeMaHHHT EpHuur merad-
FaH  HYKTACHFA KYHHIOHHH XaMJa yJapHH
pajauorne EpAAMHAA  KMAMPHIIHH
Xueobra o/amb KocMHK KeMaJjapla Xap XuJ
vayuauknary KT Ba YKT napuu wmypaantu-
pyBUN pajMoannaparypajgap YpHATHAHLIM Ta-
746 ITHAALM.

1.5- pacm. Ep eyunuii

AVAI0IHM  OpKamH Koemuk  gypuaMmanapuuur Gupranukna
pamnonyp Gwian €pu-  HINJAINM aMaJHil JKUXATAAH HCTaaran nxa-
TSR AaEC. nasounapna — YT, ¥T, KT Ba YKTxaa amaa-

ra OWMWPHAHIUA MYMKHH, YYHKH e€p artMmoc(epacHuuHr Xxoccaaapu
KOCMHMK paanHoaNoKaja HIITHPOK sTMaiian. AfiHHKea «KOCMOC-KOC-
MOC» 4JI0Ka JMHHSCHAA XKVIAa KaTtTa HYHaATHPHJATaHIHK KO3(dhu-
HHeHTHra sra OyJaran ONTHK TYJAKHHIAP — JA3epJH aJ0Ka JHHHA-
JIADHHUHT KeJlaxKarH MopJiox.

1.2-§. PALHOAJIOKA JNUHHAJAPUHHHI TAPKHBEHHA CXEMACH
TYFPUCHJJA YMYMHH TYLIYHYAJAP

Panuorexuukaaa paauOCHTHAANAPTa TYPJH KYVPUHHILIADLA HIU-
noB Gepuaanu. PanuocurHanniapra uingoB 6epull Kapaéuumia Typ-
JH (PH3NK KOHYH/Japra acocJanrai xoaucanappan doifiganaunaany.
By xopucanapHuHr KyNM PpajgHOTEXHHUK TPAKTHHHI Basu(acHAaH
KATBH Hasap, YHHHT ydydH ymymuiiamp. By 1.6- pacmaa kypcarua-
TaH pajnoafoKa JHHHACHHHHT YMyMJaliraH yHKIHOHAJ CXeMaCH-
HH Ty3HlUira uMKoH Gepaan. PacMmia ajoKa JHHHACHHHHT KYIHAATH
TYIYHAapH KypcaTuarau: | — Gowgapum curuann; Bl — sueprus
yaraprruuu; Al doiinanu curnananap kydaiiruproun, H/1 — monyas-
top; Gl -—saryBuu uwacrota renepartopu; A2 — moaynraauran
rebpanuiaap  wyuafitupruun; W/ — uyvpaarysun anrenna; 7 —
pasMOTYAKHHA2pUHHT Tapkaanin myxurn; W2 -— galyan KuayBun
agrenHa; AJ — paauocuriamnap amparrnun;  Ad -~ pajgnocHraan
kydabrupruan, H2 — pemonyanrop  (neresrop); Ad — doiinanu
saekTp rebpaumaap kyuafirupruu, B2 — sueprug Yaraprriouu;
G2 Ba G3 tabmuuaau Maubanapu; 3 -— ysarparan  (Gepuaras)
axfopor. Cxema tyryuaapuiinr pasiacn pa yaapian copup 6y¥aa-
Juran xapaéuaapiu K¥pub M.

bowkapuw cuenaan — doiinaan axGopor 6¥anG  (1yrK, MysH-
Ka, pacM, AaTUHK CHTHAJN Ba WyHra YXimamap), adogn Jmace
6yinua ysaruganu. Bowapuin curitaan mexamg (onos, reaerpad
KaJuTH), €PYFAHK (pacM, caxna, EpHTHATIIIK JLIPaAIcH), HCCHK-
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1.6- pacst. Panuoanoka KanasuuHsr Tapkubull cxemac,

gk {06beKxT TeMNepaTrypacH) €KW 2JeKTp (KHCM 38psaiH) 3Hep-
TUAAAPHNTH SATYBYH OYAHLIM MYMKHH.

Inepeus fszapreuyudn GOWKAPHUI CHTHANH 3JEKTP TedpaHuli-
gapra aiinavags., Macasan, Mukpodorna XaBo 3appavanapHHUNT
(OBO3HHHT} MEXaHUK TeOpaHHULI2DH TOBYW YACTCTaCHAArWw Nact
3AEKTp CHrHaanapura Ysraprupunaau. Tacsup ysatyByd Tenepu-
suoH Tpy6kanapaa (Epyravk axO0OpOTH) KYPHHAAWLAH 3JAEKTP CHI-
nananapura (suaeocuruaara) Yaraprupunaay. HMeeuxaux natduru-
A4 HCCHKAMK 3HEPTHACH JeKTP 3SHePTHACHra YarapTupuiaid Ba
%0Ka30.

Dolidasn cusHAIARp Kywaivupeuuy. DHePTHR YITapTKHYH KYU-
CH3 CHUTHAAAap XOCHh KHAaad. Byuwagafl kyucus curHanjap xyvai-
TAPrHYGa HAaBGATAATH BAEMEHTH MOALYJIATOpHH GOllKapulira erTup-
JH OVAraH KatTaduKkkada KYYaATHPHIaAH.

Modyaarop, Duz¥ka KypcuisH MablyMKH, IOKORH YaCTOTIJIH
snexTp Tebpanulliapiad QORAANAHHNTAHLATHHE 2ACKTPOMATHHT
TYAKHAAAD AXIIK HYPJAHHIIE BAa aHYa KATTA Macopanapra Tapka-
JUTLIH MyMKHH. Ax0OpOTHH paguocalcka JUHHScH 6FAH4a y3amduaa
cxeMmara Qofinafn 3NeKTPp CHIHAJM COEKTPHHH [OKOPH UYactoTanap
cOXacHra (pPAaHOUACTOTAMAP COXaCHTa) KYUHDYBUH 3JEMEHT KUDH-
THAHIWH 3apyp, MoayaauHanawn xapaénuaa goiaann axGopoTHHET
KY4JIH CHCHAAW TeHepaTop XOCHJ KHA3AHIaH PazuodyacTOTAHAHT
TeOpaHHLINADHTa TaBCHP 3THG, TESPAHHIIHHAT AMIOTHTYAA, YaCTO-
T4, $a3a Kabu KaTTAJAMKJADHHUHT GUDOPTACHHH Y2rapTepaiH.

JATYBHU HACTOTA 2eHeparcpy pagHo WACTOTAMAPHHHE SJAEKTP
TedparHIUIaPHAN XOCHI KHJAAAH, YNap anTeHHanap OpacHaari My-
xutaa Joinaau axGopoTHH 3ATyB4H BasndbacuHd Saxapaiu.

Modyasuusranean tebpantiurap KyueiTup2uuuda pagncdacTo-
TATAPHUHT TeOpaHHLINAPH y30K Macopanapra YJAapHHHC KYBBATH
HYpJaTHWTa eTapau 6yaran kufiMaTraua KydalTADHAaLH.

Hyppraryayy anrenna. Hypaatysau 8ku y3aTyBuyu anTensa &p-
AaMHIA TOKHHHT KYyYaBTRPHACAH, MOAYJALUAJIARTAH HOKOPH 42CTO-



Tagn TeOpARMIIAPH Y3rapTHpHAain Ba 3JEKTPOMArHAT TYJKHHJAAD
KYpHouIIELa HypJaHTHPHIALH.

Paduorgakunaaprune TapKasuul MyxuTy Xapo, cyB, KOCMOC Ba
Gowganap OYIHIIH MyMKHH.

Kabya Kuayeuu anTenHa MYXHTAAH 3JeKTPOMATHAT TYNKHIIAP
sueprusicutn 3pdexTHB paBulga axpaTHd ONYBUH KYPHIMAAUD.
Yuna pagnoyactoTaNapHUHT 3MEKTPOMArHHT TeOpaHHUIapy Yiiro-
THJA2AH Ba yJap aHTeHHalaH KaleJb OpKaJH axparraura Keaai.

Paduocuenaanap axepareuqu Kabysa KHIHLUL TYHKTHIA HULTAET-
raH XaMma CTaHUHUAJIAp TOMOHHAAH XOCHJ KHAHHAETTaH TeOpaHHIU-
Jdappan, abOHEHT yuyH 3apyp Gyaran TeGpauuuIny aHTeHHala axw-
paruf onanu. Macanan, paauoSWHUTTHPHII NPHEMUHTHIA a0OHEHT
AXpPaTrud Ep,ﬂ,aMHﬂd KEP&K.J'IH JAHana3oHHH Ba Gy AuanasoH/ja 3a-
pyp cranuuauum Tannaiign. TeneBusHon NpuéMHHKIA 3Ca Kepaku
KaHaJdHH TaHaaigm.

Paduocuenairap kywatirupeuyuda axpaTrud TOMOHHA4H a¥Kpa-
THJATAH IOKOPH 9acTOTajd MOAyJslHadanran tedpauuuijiap kyuaii-
THPHJAJH.

Hemodyaarop (AerexTop)ia AEMOAYJIALHSAAN €KH HeTEKTOp-
Jaul g GazxkapuJaajgd, AbHY CTaHUHALAaH KaOyl KHJAHHTAH I0KODH
yacrotann curxaJ Qoilgany axO0GpOTHHHT 3JeKTp TelpaHuilaapura
yaraprupuaagu. demonynsuus HaTHKACHAA DALHOJHHHSIHHHD Y3a-
TyBUM TOMOHHAArd (ofaanu cHrHaJ WAaKIHTa MOC KeayBUl Wiaii-
Jary 3JeKTp CHTHAJMJapH XOCHJ KUJAHHALH.

Dotidaan cuenan xywadrupeuyuda TeOpAHNIIAAD THKHIT KYDPHI-
MdcHHH OOWKapuil yuyH erapan Oyarad Kaidmartraua KydaiTu-
pHAaAH.

Hukuuw gypuamacy wabyn guauuran ¢ofigann curualnu axGo-
porra alJlaHTHpaaH.

AxGopor panmoasnoxa aunusicn Gyimua KaOysa myHKTHra 1060-
punaérran Qoiiganan 2x60poT — 0BO3, pacM, QoToTejserpaMma Ba
XOK230.

JaekTp auepeus manOaAGPU PATMOMMEHS TYTYHHHHHD Xamma
KHCMJIADHHH 3JeKTD 3Heprus 6unag TabMHHJAAIH.

2 0006, PAJHOIJIEKTPOH ACBOBJIAPHHUHI (P3A)
ACOCHH 3JEMEHTJIAPH

2.1-§. MMACCHB 3JIEMEHTJIAP

Pesucropiap. Pesycropjap artHB _Kapiinanksg  sra  6Yauo,
«3HepTHs Kabys» KHAQH, DI yaap odrian sie priseiiy GolRa
d, Ak | DOTTKe

TypRard SHEpriisl Fa araanTHpann. Hlymmur yayin yi ap AKTHB Kap-
[HAHKKA 3ra. PESHETOPITp CXEMaiapia afoj B KOMICKTOp 10K-
JIAHHNITADH, CHPKHIL  KAPUIMKLAPH,  KYSAin T KCHMIIATHY
BasHanapuin_OasKapiui. \/Jm;mu CXEMITAPTI CIVIRITT Ky Sdg-
JISUIHEH XOCHA KHJHIL, TOKIHIT IYIhCAa I TCRIe, i, panyo-
$aMild, TPAHSHCTOP | B2 G(HI]I\I acboGaapinne |[|[1 TapTHOMITA _TaH-

Jaul yuyH y.nah'afm \Jmp HITCTD: 1 MITRPOCKCMAHIT 'dph}li;lira



.Xam gupaau. Pesucropsap ysrapmac Ba y3rapyBuan KaplUHJIHKIH
6Vanaau (omepatop xo?@ﬁ%f“ﬁ?ﬁguﬁa' ""rlié‘x”a%fﬂKP%BERE_;THMUHI_@H
MyMKHH). PespcTropAdapHHHT TOK YTKa3yBUH KATJaMH MATepHAJHTra
KYypa CHMJIH Ba CHMCH3 (yrJiepol KaTJaMJH, MeTaJl KaTaaMmJu,
MeTaJMOKCHIJNH, MeTaJAHIJeKTPAKIH, KOMMOO3HLUMOH) Tyvpaapra 6F-
JduHaId. ApuM YTKA3THUIH Pe3HCTOpJap Maxcyc TPYNHaHH TalIKHJ
KHJIaAH. YJIapHHHT 3JeKTp KAPLWHWAHCH TeMMOeparypd Tabcupuia
(TepMmopesncTopaap), 30eKTp MalfoH Tabcupupa (BapucTopaap),
pyrauK Tabeupuna ((poTopesHcTopJiap) Ba 3JeKTPOMAaTHUT Maliion
Majanaurn tabchpuia (6anmomerpaap) ysrapaau. POAna doiina-
JaHaJAraH PE3HCTOPJAAPHHHT HOMHHAN Kapwuiaurh Owm HHAT GHP
Heda yayluapugad toptud, ynaad muaamon Om (MOwm) rauva guil-
mataapiaa 6ynajgu.

Pesucropaapuuur acocnit napamerpiaapu: 1) KapmHJIHKAaPHHHD
HOMHHAJ] KaTTajJuru; 2) counaull KyBBaTHHMHT PyXcaT 3THATAH
KHIMATH — PE3HCTOPHH HUIAAH YMKMAachad, Y30K BAKT HUIai ojnn-
WH; 3) KapWuIHKHEAHT Temnepatypa xosdpduumentn (KTK) —

#/

Yxu pukeaylid
namnean O

Y l? Hrwxunghear
" on

2.1- pacw. Typau THRAara pesmc-
TOPMapHHAT KOHCTPYKUHAIA pH

a— §3rapMac  KapmuJHKIH § — ¥ 37 apyB- 7]
93H KaPUWHIEKAR Ba Gamnganap.



yuuur remoepatypaca 1°C ra ysrapranja, HacGHil KaTTanura Kam-
uara yarapuimiuHe Kypcatagd. 2.1- pacMia pe3sHCTOPJapHHHT TYPJan
xpsapi Gepuaras.

Kounencatopnap. Kougeucaropaap pesucropiaapian  Gapiiu
peaxkTHB KapliMJuKKa 3ra. yaap KHCKa mp 3HEp-
TISTCHHN 3JEKTP Man/loH CudaTtnia ysuia TYNAAlAH Ba siHa 3JEKTP
FaHKUpHra KaHTapuo G_Ea;m Komencampﬂap pesolaHc KOHTYp-
FIEE__WHMHH Ba )SFIIP_X.‘B'-]*:III TOK TallkuJ 3TYBUYH-
CHHH ayxpaTullia, TOKHHHT l'I}J]bC.J'I'!lIHU_I}lH}{ TeKHCaAagda, TOBYLIIH
60111}@2;_1_11.1)13 9JEKTPOH XHCOOJall TeXHHKACH/AA Ba X. napﬂa_iboﬂ-
JdallaHaiH. =

~KoHgeucaropaap ysrapmac Ba ysrapyBuan CHiuMad Gaand
(ymap MexaHuk OOWKapHJIagu). YMyMHHA Xo/jia KOHAeHcATOpJaap
KOIJIAaMaJapd opacHara KYHMarad AM3JeKTpuK moanacH Guaaun Oup-
Oupupan Qapxiagani. YsrapMmac CHFHMJAH KOHIEHCATOPJAP aHOpP-

2.9- pacw. Konpeucatopaapinir Ky MI1aCTHHKAAN KOHCTPYKITHACH:

1 — potop, 2— ¥K, &— NOAWUNNEK,
¥ — Ban, & — TOROHOCTH, &— KOTHPHI
nAacTHHEacH, 10, 1] — poTopniir KeeHK facTHHKacH.

4 — KHYMK §auaMaR, 6§ — YU CeKUMSNM, @ — COBMORIIL
4 — Kopnye, § — CTAaTop MAACTHHKACH, ( — TOK Oariy,



FAHHK AMIAEKTPHKAM (CJAIOAAMH, KEPAMHKAJR, lUHIa KePaMUKAMR
Ba X.), OPTaHHK AMZJCKTPUKIN (MIENKANH, KOFO3JH, METAJI KOFO3+
AR Ba X.) Ba OKCHANH AH3JEKTPUK — ICKTPONHTHE {alOMYHIH Ba
TanTaNJau Ba Golukanap) Gynaam. Kepamuk martepnannan tadép-
JAHFEH MAXCYC KOHAGHCATOP BAPHKOHANAPHH ‘TaWkua sTaian. Ba-
PRKOKAAAPHUUHT CHFEMH 5AeKTp MaRagura Gorank. Baprkowamap-
HHUT Oy XycyCcHATIapHKu xpcobra oaub, ylapiaH KypHAManapunrur
aBTOMATHK €O3iall KHcMHEAa oljananunain.

Paauosnextpon acGobaapha curaMu 6up neda ndP pan Oup
Heua MHHAT MK® rada §yArad KOHAEHCATOPNAP HULIATHIAIH.

KonpeHcaTopiapHHHAT acocnil napaMeTpapHra HOMEHAJ CHFHMH,
MEKTP MYCTAXKAMJHK, TeMnepaTtypa kos(pdunuenty (CTK) (raw-
KR MYXHT TeMnepatypacu 1°C §3rapranna, KOHAeHCATOR CHFHMBE-
HUHT V3FapHWHHY KYpcaTysuH KaTTaluk) Ba Gowkanap KUpaid.

Kounencatopnapuper xuanapu 2.2- pacMaa KypcaTHATaH.

HrayKTHE FAATAK 3JEKTP SHEPrHACHHH KOHASHCATODP CHHTARH
¥3pA3 MarHuT Maidgoun cudaruna TYNNAAAH Ba SIHA IEKTP 3aM-
#ppara Kadrapaadn. MaaykTnB Fantax ypamnaph (YTKasruy — Muc
CHM) KY¥OWHuYa OHp €KkH OHp Heda KAaTopJaH KHANG OUp TeKWCAHKIA
8gn ycrMa-yor YpadaAH. ¥Ynap pe3onaHcad cecereManapia  {won-
Typaap), DACT 4acTeTand JAeKTp CHUTHaAJapHu  TeKHcaamga
{(uabTp}, KOPH YACTOTANN PAaAHO CHTHANIADPHH MabJyM TOMOH-
ra YTKasHG 1000pMacTHK MaKcaAlnna, XHCKA BAKT OpafiFdlLaTH HM-
NyABCNAPHA XOCHA KHJIHDI cxeManapuaa, FXMuHHr xoThpaaln 610K
Ba Gomrkanapna vwgaTteaasH. HHAYKTHE FaNTAKHRHT  XHAJAPUH
2.3-pacMmaa Gepuaran. Muayktus raatakmap, kynuHua, crapaapt
Oyamaiian Ba Xap OuHp Depuaran XoJ YUyH TEXHHK LWapTrapra
Kypa xHcoOmaHanu.

Typan Makcanpiapra MYJAKaNIanrad FadTAKJIAPHHHT KOHCTPYK-
LUSIapH Kyfugardda: 1) 0KOpH 494cTOTand HHAYKTHE FaJTakaap —
COMEHOHANAD, ANOKA FaJTard, BapHOMeTDJaap, KKODH 4YacTOTanH
Apocceanap; 2} mact 4acToTalH HHIYKTHB FalTaxJap-ILpocceijaap
Ba TpaucopmaTtopnap; 3) HMOYALCAM KHAYKTHE Faatakaap-tep-
pHT V3awam raltakaap; 4) MHEPOMOAYJIM HHAYKTHB FalTaxaap.

WHAYKTHB FafATAKHUHD acocull NapamMeTpiapH; HHAYKTHBJIHK-
BHAT BOMHHAA Karttaaurd (L) TH; HHAYKTHB FAATAKRAND ACHJIH-
ri (Q), xycycuii curuMi — (Cp ) UHAYKTHBAHKHHUHL TeMOEpPATYpa
kospduunearu (MTK}).

MuAyKTHBAKKHUHT TeMAepaTypa KO3POUUHeHTH TAWKH MYXHAT
TEMOEPATYPACH TABCHPHAA YHHUHI' KATTAJMIH ¥3TapHLIMKHM KypcaTa-
au. MHAYKTHB FaNTakuMHE KApKAcH TeTHHAKC, TEKCTOJIHT, NOJH-
CTHPOJ, NOJHSTHIAEH Ba GOLIKA OKOPH YacTOTara 4viamad 6ynrad
AUAIeXTPUKAapAad Tailépiaavann. ¥mapra Oup EKH Kym COHAR
ypamiiapra sra O¥aram M3oAAUHAJZHraH MHC cHM Ypanagu. Faa-
Taknap ¥sarmia MarsuT YTKasruu H¥AnG (nacr sacrotaau) yaap
SVCKTPOTEXHHK TIynar €xu (10xopn dacrotTanu) anecudep, beppur,
nepMadaol kKalu Marepranjapaad Tafiépnanran 6yaanu, Yaap ran-
TAKHAHT YIYAMHHEH KAYpaliTHpaaH, acuaJMHIHHH opTTHPAJN.



2.3- pacy. Munykrns panTakiap KoHCrPYKIHACHHHHD Ty PAADH:

8 == y3yH TYAKHHAY, 6 — KuCKa THasuman, ¢— GoffaHran FanTaknap, 2 — MEKPOMOAY/AN Faj-
Tarap .



2.2-§ HHOWKATOP ACBOBIJIAP

Muaukatop acbobaap 2J€KTP CHTHAJJIADHHH HYDPJAAHYBUH 3K-
panma aiipum Gearunap, Xaphaap, pakamaap lakania (Busyada)
KypulW OWJaH Kall Kuamll yayn Hmgatuaagd. Huoankartopaap
Huaal opuHuMny 6yiuda kyimgarn typaapra oyaunasu. 1. Kus-
aupruuau. 2. az paspaaau. 3. Jliomunecuenuunon. 4. fpum yrras-
ruuan, 5. CyloK KpHCTAJIH.

Knspupruuau MHJHKATOPAAD yauoB acbobaapu, Xucobaail
TexnuxacH, axOopoTHH coHra afiauTHpyBUH Kypuamagap Ba Houi-
Kalapaa KyJaJanuiany. y.nap I XONACHHHHT E€PHUTH/TAHINTH Ky 12
W0KopH Oyaranaa xXam, Ky€Ul HYypH 3IKpaHra tywaérranga xast -
auxatopnapaad dofiganaunml uMkonudn Oepain. Tysuauiin Kuas-
AupTHY JaMnanapu kabu. [Oxopu paspan XocHs KHJAyBYH 6aJaoH
Hupjga Gup Heua BOJAbMPAM KH3LHPCHY CHMH TOPTHATaH Oyauo,
YJA4pHUHT Xap O6upd Mmycrakua Oowkapunand. Muankaropna Xapd
€KH pakaMm TYFPH CerMedTra TOK OCpHJIHIIH HATHXKACHAa Hypaanns
Kypunaan. KH3iupruy HHAHKATOPH eTTHTa cerment acocuaa 0—9
pakammaphu €xkH GHp Karop XaphuapHu €pUTHUI HMKOHHHH Gepa-
jau. Arap 6yHza Tamku paHriam €pYFIMK QUIBTPHHEN K§aJ1aCaK, YHAA
HHIHKATOPAA TYPJAM XHJ PaHrgard €pHTHAHLIHK OJHII MYMKHH.
2.4-pacmpa HB-16 cepusigary MHIAHKATOPAADHHUHr TAIIKA KYPHHH-
I'n (@), cerMeHTIApHUHT KolJdaHuu (6) Ba 3JeKTp cxemacu (8)
KypcaTuarad.

2. Taspa3papnu uHpuKatopaap eéxku Mmycrakua Oyamaran éfi
PaspaadH HHIHKATOPJAD parKaMJapHH K¥3 OMaaH KYpuHLI YUYH MYJ-
manaaaurag 6yaub, pakamau xucobaam acbobaapuna, xucobaatil
KypHAMalapula Ba X. K. Aa Kyanauuaaniw. Ynap kyfugaruda Ty-
suarad, Apron KyLIMJAran Heou rasd TYJAHPHATAH UIHIIZ KOoJa0a
HUYH1a paKamaap HlarkJguia 5HP Heua H}IXPOM CHM AN KHJAHHTAN
KaTOA-3JMeKTPOANAD CHCTEMACH JKONMAWITHPUIATAH. YHHAT OCTHAA
TYPJAH AMCK IUAKJUJIATH aHOA JKoHnamrtupuiaran. AHox Ba TaHJaaH-

2.4- pacm, WB- |6 cepusnars HHIMKaTOD:
a— TallkH KYpPHHHWA, 6 — cerMenTNap Mofinaluniin, & — SAEKTP cXeMaci,



il anoji-pakaM opacHra KywiaHHWl Gepuaranjia Mycrakua 6y.ima-
ran paspan Xocua Gynaan. Acbobpa KyK panrga apabua paxawm
xocuat 6ysnagn. By acGobaap €n €xu o ToMoHMAA Xapdau HHH-
KaTOp WaKauaa Kypuhnaauw. l'aspaspang pakaman HHAMKATODPHUHT
YMYMHH KYpHHUIIH Ba LOKOJMH 2.5- pacmaa Kypcartuaran.

4) 8) 2)

2.5- pacm. Paxamiu raz paspajy MHIHKATOPAAPH:

@, &— yMymill Kypununm; 6, 2 — UOKOIH .

2.6- pac. JIIOMHHECHCHT HIAHKATODIAPH:

a — Gup paspagnu; I — Gaanon, 2— awoa snemelrnapu, 3 —TFp, f — Kkatopd 6 — K¥n raspag-
JH; 8 — 3NEKTP cxemacH.
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2.7- pacy. Epyrnux auon acocanm kim paspsaim pakam- Napdun uMHAHKaTOp:

a — TY3IUJIHIH 0 — SASKTP CXEMACH

3. Jliomunecuent uupukatopaap. JIlOMHHecUeHT HHAHKaTop Oe-
BOCHTA KH3AMPYBUH KaTojra, OOWIKApuUIyBYd Typra Ba Oup Heua
Karop JIOMHHO(POp MOjJAa KONJAHran TYpJH WAKALard aHOAra sra
6yaras, GannoH MYUra KoHJAAWTHPHJATAH 3JEKTPOBAKYyyM JaMia.
KatoaHn KU3AHPHLI HATHAKACHAA TEPMO3JEKTPOH 3MHCCHS XOAHCACH
103 Gepaid Ba 3MEKTPOHJAD aHOJ TOMOHIa Xapakataauann. Aunon

2y



B KATOJ OpacHra KofJawTHpUArad GOlWKapyBYH TYD ¥3 MaHmoHH
TA'LCHPHAA BJeKTpoHaapuu «iaddod» T¥p opkansu aHOL TOMOHTa
TesfallTupu® XapaxkatjaHTupanu. Xapd, pakam Ba Gedrn IIaK/IH-
parg Mycbar nmoTteHuuadara sra 6YArad amoira sgexktTpouazp kesaut
ypuaub, yau JIOMHHecUeHuHanatau. Bakyymun JIOMHHECLUEHT HH-
AHKATOPJAAD KyAa MacT aHojJ KyuJalHIIHIa HULIaTaHu YUyH, yJaap-
HH SIpHM VTKasTuuan acbobaap — TpansucropJaap, THPHCTOpJap Ba
MuKpocXxeManap épaamMuia Gollkapull uMkoHHHH Gepau. 2.6- pacum-
Aa Oup paspaiig Ba KyOpaspsiaad HHAHKATOpJaap KypcaTui-
ram.

4. Sipum VTKa3rHwid MHAMKATOP. SpuM VTKA3THUIH HHAHKA-
TOpra €pyrIMK AHOAM KHMpaan. SlHa wynu alTHII Kepakk, MaTpH-
La IaKJuAary HyKTaBuil 1oL — KYI paspsiiain pakaMm-xaphJan apuM
VTKa3ruuay HMHAHKATOPJAAPHMUHT  KeJjaxard nopaok. Macanan:
«AJIC340A» paxamau uHaukatop 36 HyKraBH# juoara sra. Mar-
pHLAJH HHAHKaTopaap XamMa Xapd Ba pakamjapuyu upoganaiif.
Wyuunr yayHn 6y acocna 0TYpyBUM KaTop Xapd-paKaman aucniei-
HH ApaTHII MYMKHH. 2.7- pacMla MaTpHiua XOJH14aru sipuM yTKas-
FHYJH HHAHKATOP KYpCaTHJTAH.

5. Cywok kpucranan uupukarop (CKH) Gowmka uupuxaropaap-
Aan (papyau paBHIla XYCycHHl €pyRauK coumacinaun, Gaaku TallKH
ManOanan tymaérran épyrauknu yreasub odopagu. CKHM mxxura
njaacTuikansan wbopar 6yaub, yanapra O0Ka TOK VTKA3YBYM THHHIK
JKHCM (Macanad pyx okceuwau) cypkaarad. Cerment wakamaa tafi-
épaanran Oy 3JAeKTPOJ KaraaMaapra UYHKHKAaD MAaxKaMJaHrad.
HMixana nnactuaka OMpaallTHpuanbd, yaap opacura cyloK KpucTana
k¥finaran. By spuerann gunamuk counauil sgpdexrura sra. Coun-
auul s@dexty TavcHpuga cuugupur kosdduuuenty Ysrapub, nop-
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2.8- pacm. Cyiox KpHCTANIH HHAHKATOD:

] — HWa naaeTHIKE 2= Ky T6aH NEacTHHEA: § — yMyMull sJekTpoi; 4 — UHKHKEAap; § —, CYIOK
Kpietanis Moy, 6 — KaflltapyBpyd Koniam; 7 — repMeTHKriall



Maa xoaaraarn waddod 6yamaran CYIOKJIHK  3JeKTPOAJapra
Kyuaahnll Gepulll HaTHKacHAa €pYEIMKHE yTKaza Gowaafinn. Pa-
KAM TA4CBHPHHH XOCHJ KHJIHOI VUYH HHAMKATOD 3JEKTPOLJapura
Garapeslan NacT Ky4Janulr GepHur KHos. Bv HHANKATOPAA KOpd-
pox XapgJaap Taluke EpyRIHK Ta'bCHPHIa epwpor\ THHHKPOK KY-
puaau, Canoarna cerment rtunugaru 23 Gearwnun CKH nmanad
UHKapUJAMOKAA, YJaap KywIaHHUIH Manbagaf KaM KYBBAT HCTED-
MOJ KHJ4AH Ba XucobJaall TexHUKAcHAa, MHKPOKaJbRYAATOPAADAd,
3JEKTPOH CoaTJapaa HaThaaan. PakaMan CerMeHTHHHT yMYyMHH
KypuHuiun 2.8- pacMaa KypcaTHJATaH.

2.3-§. ®OTOBJNEKTPHK ACBOBJIAP

Hyp sHepruscuuu 3/eKTp Hepruacura yaraptupub OGepaauran
spuM yTrasruuau acbobra Qorosnextpuk acbol ged aranann. Po-
TO3JEKTPHK acGobaapHuuT HILAAW TIPHHUHNKH APHM  YTKA3CHYH
MartepHaaapra EpyrIMKHHHD IOTHAWINH HATHXACHIA l03dra Keja-
auran (pu3nK Xoaucaaapra acocaaHaau. Macagan, MabayMm 1ia-
poHTAApAa ApHM YTKasruuga EpyriauK OTHAHIIE HaTH:Kacuaa
KYWUMYa 3apaj TallyBUHJAAPHHHD XOCHJ OYIHILH KPHCTAJJIHHHT
3JeKTP JTKA3YBUAHJIUTCHHM V3rapTUpHIIH MyMKul (doTopesecTun
spdexr). Duexrpon yTuinnapra sra GYaraw Typaum coxanap opa-
cHlla NEKTP IOPHTYBYH KV 103aTa Keanild mymxud (Qororanbba-
Huk sdGdexrt). Texunkana geur dofinananunaérran Goro 3JeKTPHK
APHM YTKA3THuJad acOo6JapHUHT TY3HJIHIUH Ba HILJIANl NPHHILHMNH
6unan TaHuWHO YHKAMH3,

DPorosaesmenT EPYFIHK SHEPTHACHHH GEBOCHTA SJEKTP IHEPTHS-
CHra y3rapTHpHO Gepaim Ba VA4pian PagHO3auAKHDAAPHH TabMHUIL-
aaw yuyn 3, 10, K. manGan cadarnia Qofitananunain. YjaapHuHT
HILJIAUL TPHHIHINE «P» Ba «» COXaJdH APHM YTKasrudaapuu épyr-
JHK OKHMH OHJaH €pHTHATAl1a, coXasap opacia coto DHOKun
l03ara KenaTHpyBYM (PH3UK Xoaucanapra acocnanrad. Cedenan Ba
KpeMHHHJAH  (QOTOINEMENTIAPHHHD Ty3uguiun 2.9- pacMaa kipca-
tuarau. Cenennn (oTo3aneMelTHH Taliépaall y9yH MeTanna NaacTiii-
Kara BakyyMja TEpMHK OVFJATHII ycyJu GHjan 10NKa CejeH Karja-
mu «p» (P—Se) xocun gununaau Ba 200°C temnepatyparaya Ku3-
HUPHAAIM. Cyurpa ceden Karaami ycTura I00Kd Kaiawmui (Cd
raaaait (Ga) éxn muauit (In) mapaacu coundanu. Byrgan wefinnru
TEPMHK HUJIOBAAD HATHXKACHAA Se KPHCTAJNT I03H1a <«A» YTKa3yB-
YaHAKKKa 3ra 6Yaran tonka (b0 MKM arpoduga) cened KaTaaMu
xocua OGyaaau. Xocua OyaAraH cesjeH Ba «p» — Se uerapacuia
JeKTPOH TEUHKIN «n—p» YTHI 1034Ta KeJiajiu.

X03Hp K¥m Tapkaaran KpeMHHIIH (oTO3JeMEeHTAAPHHHT 4COCH
O6yaub «n» Tunau, 1| MM KanuHAHKAATH Kpemuuil (Si) naactunkacu
onuHaiu. YHHHT 103acura aupdysus iiyau Ounau Gop (B) Exu
amomuunit (Al) 04..1 MM xaauuaukia «p—Si» 0MKa Kartaam
XOCHJ KHJAMHALH. «A» Ba Si Karaamiaapuudr OUpJallpin derapacuia
«n—p» — YTHIL 03ara kenapu., KouTaxrTaap BakyyMad THTan co-



2.9- pacm. @ortoslemeHTNAD:

a — cenpnail, 6 — Kpenuariiin; I — KOHTAKT Xadka, 2— apuM mahpod Metann gataami, §—n—
— p- YT, 4 — Merama, 5 — ficcH KoHTakT; 6 — p — e- KatnaM, 7 — 1 — & KaTaam, §—p—e-
KaTnam, 7 — n-— e- KatiaaM.
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2.10- pacm. Spum YTRAITHUIH DOTOMEMEHTHHHT EPYRINK
(@) pa poawT-amnep (6) tascuhu

4H0, XOCHJ KHJAOM Ba OTMKa KyMmyuw napaa Ouaan MyXchasa xuind
KVAuaaan. YanraatnG coudaral MeTaNJHHHT §Ta I1ONKa Mapaacu
spum waddodaup. [laacTHHKanuHT OpKa TOMOHHAA 4yKypda Vilu-
~u0, yHaa «n» Si naactuHKacura OHPJAAIITHPHJATAH KOHTAaKT KOfi-
JalUTHPHAALH.

®oro IMOK uuur ozara keaulnl Mexauusmu Kyfimgaruda: yra
Ce3MHp SIPHM YTKA3THY MAaTepHAJHHHT «A—p» coXaJapuia €pyriuk
TABCUPH HATHMKACHAA, KPHCTAMN «n—p» YTHLWIH aTpoduaa 3JexTp
Mafion XOCHJA KHAYBYM <«3JEKTPOH-TEIIHK» XKy(pTH 103ara Keaafd.
By Kydraap HCCHKIHK XapakaThaa HWTHpoK 3Ttud, typau #yna-
JHLLAApAa, Uy KyMJaagan <«a—p» YTHW A¥HagdlMAa Xam xapa-
KaTgaHafdl. JJeKTPOH «i» 30HajaH «p» 30Hara noTtenuyuanjiap Ty-
cUFn 103ara Kearawauru tydaian yra oamafian. Tewwuk sca,
KOHTAKT 9JeKTp MailloH XOCHJ KHJATAaH TYCHKIaH OCOHFHHa YTajH.
Axcunua, «p» 30HAJArH 3JKTPOH/JAAD NOTEHHHAN TYCHKAAH OCOH
yraau, Tewukaap sca yra oamafian. Ulyunaii guaub, «a—p» Jruw
EpYRAUK TabCHpHAA VHra AuQ@ys3usaaHaéTrad TOK TaulyBUHJapHH
axparanu. By amparnul Kapaéuu 9JeKTp MyBO3aHATH YpHATHJ-
MaryHra Kagap A4BOM 3TAa[H, S'bHH «A» 30HAJard 3JeKTpoH/aap Ba
D4



«p» 30HAJATH TEIHKIAPHHHT OPTHKYA MHKAODH KpHUCTA]d HUHIA,
KOHTAKT [03ajard Mafiionra xapiim fywanuiiga >3JeKTp Ma#ioH
XOCHJI KHJMAaryHYa [AaBoM 3TaBepajii. 3apsl TallyBUHJIAPHA aK-
PATHIL KAPAEHH HATHIKACHAA I0KOPHULH KOHTAKT MaH(HH Ba MACTKH
KoHTakt mycbar 3zapsanaanub, notenuuannap ¢apkn €xu HoTo
IIOK xocua 6vaazn. PorosnementHunr BAX Ba €pyriux Xapak-
tTepuctaxanapu 2.10- pacMaa Gepuaran.

DoTONEMEHT/IADHHET  aCOCHT  TIapaMerpJyap:  HHTerpaj CesrupJnk
Sy =[(ly-D)S (yuunar guimatd 700 wmxA/am gan  oprmaiinn). Poro
IOK E,, (ynurr mugiopy 0,6 B atpoprga Gynamn): cesrup/HKHUHT
yerapapuii dacrorTacu f,,. (Kuimitu Oup Heds 103 [u gaum opTmaiinm);
OUK, xpemuninu Kyém GaTtapeasapuiHr (POAJATH ML KO3DPHUMEHTH
13 .... 19% arpodupa Gyaaau.

®oropuoanap. Apum yrrasruuan GoTOAHOANApPAA YHTa Tylla-
érran E€pyriHK OKHMH TABLCHPHAA TECKAPH CHIMHTHICAH «1—p»
YTHUI Gpisadn QOTOOKHM XOCHJA KHJAYBYH XapaKaTuan 3apspn TallyB-
UHJ/Iap w03ara kKeJaanii, (DOTOJJ,HOJI 3AHKHPH Ba VHHIT TY3HJHIINH
2.11- pacmpa kypcatuarad, Epyriuk okHMH Oy/JMaraHna Teckapu
KyusJaHull TabcHpuia (GoToanol opKadu dcocHil Gyamaran 3apsi
TaulyBumaap Xapakatu Ttydaiad Teckapd Tok okub yraam. Arap
doroauon épurniaca, ynunr 6asacuna («n»— repMaHuil MAaCTHHKE-
cH), afinuKca GasaHUHT TAWIKH 103HAA Kalal PaBHUILA «3JEKTPOH
TeWHK» KYPTH 3apAAJapHHHHT TeHepaLus KapaénH KecKul pH-
BoKJaaHaad. SHrn Xocusn 6yaran sapsn  TallyBYUMaap GasaHuur
OYTYH KaJuHJMLH OpKadu «n—p» yTawra auddysaanananu. Te-
WHK/Iap KOHTAKT MaioHura sprawund, «p» coxara yraan Ba Karra
MHKAOPJH TECKapH TOK XOCHJ KHJI4 4.

Porokapumankaap. POTOKAPUINAUKIAPHUHT HUYKH 3JEKTP Kap-
ITMJIHTH €PYFJIMK TabCHPHAA y3rapaad. YJaapHu tafiépiaanr Texio-
JIOTHSICH KYFAHAaruda: JAHJeKTPUK TarJduKKa OyFaaTHil (uanraa-
THIL) ycyau Ounap €pyrauK Cce3rHp spHM YTXA3THUAH MaTepHals,
s ®
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2.11- pacm. @otomuon:

@ — TY3WanwH, 6§ — yhauHul cxeMmacH; 1 — repuaHnii  wpueranwu,
2 — KpUCTasa TYTkHY, § — KoHyc, 4 — XanKa, § — UAKHKAAp, § — Me-
Tasa Tpy@Ka, 7 — WHwWa u3oantop, § — Kanafl xanka; 9 — 1yfayx,
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2.12- pacm. fpum YTRaIrMUAH  AHOARMHT  BOART-amnep (a), Epyring (6), cnexrpal
{g) Tapcupaapu: { — KpeMHUIIH, 2 — TePMaHHIIM acoctap YUyH.

macajiaH, KapOHT-KpeMuHil, cyJdbdua KpeMHHil, OJTHHIYTYPT/IH
Kyprowuy Ba OGolIKaaap KaTJaM-KaTaaM KHJAHO YaHrjaaTud CouH-
Jdaau. Hauraatu6 coUHJATAH OJACTHHKA MaIacTMaccd, 300HHT €KH
6ouwlKa MaTtepHadiapiaH gapuann KuAuOG rafiépaaHrad  TYTrHY
HUMCE KOHAALITHPHIAAAN. SVIEKTPOAIAp MAabJayM ycya Ouaan uu-
KHKJAapra yaaHaad. 2.12- pacmaa (OTOKapUIHIHK/IADHUNIT CXEeMAcH
Ba VHMHD 4COCHII XapaKTepUCTHKajapu BOJbT-aMmnep, Epyriux Ba
CMEKTPAJ XapaKTepHCTHKAIapH GepHiran.

24-§. ONTO3JIEKTPOH ACBOBJIAP

By ac6obnap 3snexkTp CHrHAAJIAPHHH ONTHK (EPYFIHK) CHrHa-
Jura aitlauTHpagd Ba Hyp 3IHEPrUAcHHM HuAuKaTopJaapra (doto-
npuémMiuuKKa) yzatanu. Epyraumk TapkaTyBud AHOANAD EPYRIHK
OKHMHHHHT TYJKHH IHATIA30HMHHM AHHKJIOBYH apceHMi-raganii, ap-
ceHun-thochra Ba Gowka Tapkuban KylouMdagap acocuia Tailép-
aananu. Dortonpuémuukaap KpeMmHui, cypbma-uesuii Ba OGolnka
EpYFJHKHU Cce3yBdM saApuM YTKasruy MoApanap acocuia Taiiépaa-
Hajall. Xosuprg nafitaa sur kYn tapkaaras  onTosjekTpoH acfob-
Aapran Oupu ontpou Kydruanp., OnTpoH KYyQTHHHNT KYPHIMACH
2.13- paemaa kypcartuarau. Iaextpod acGobaapaa  ONTPOH.IAp
OTMTHK 4J0Ka 3JeMmenTH Basuacuuu Gaykapaan xamja ac6ol 3au-
MHUPJAApHAA TaabBaHUK axpaTyBum OYaub xuamar xuiaanu. By sca
yaap cpacuaard oiilacu3 TeckapH aJOoKaHH RYKoTamaH.

DoronpuéMuuKIap HlAaTHAMWIKTA Kypa doropesncropau, $o-
ToTpanaucTopau, (GOTOAHOLNH, POTOTHPHCTOPIH, ONTPOH KydTau,
ONTO3NEKTPOHJAN Ba HHTErpajg MHKpPOCXeMAaJjau onrtpoHJgapra 6yau-
naan (2.14- pacm).

lilynu xucobra oaywl Kepakkd ONTOJEKTPOH KypHIAMadapHH
tailépnaimna Man6a Ba wypJaaHUIl NPHEMHHTHHU aTPECCHB B8a NOPT-
JOBUH 30HANApAaH TOJa-0lNTHKACH €paamMuia Oup Heua YH MeTp-
ravya y3oKJallTHPHUI MYMKHH.

OnTos/iekTpoH acOo6/apHUHT  4cOCHil  TIApAMeTpJapH:  TOK y3aTuill
KO(puientn K, Vuum paktH ¢ yerapa uacToTach f KapLin-

K R, Ba curumn C_ aJoKach.

Fumw® qer!
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2.13- prem. Ontpon ¥a-
APTrHYT 3 .
raprriuiap 2.14- pacm. Oatponnap:
a — dortopuonne, 6 — do-
TOPESHCTOPJH, & — oTo- @ — AMOJ QHORE, 6 — NHOMA- THAHIMCTOPAH. #— IHOJ- TpaH_
SAeMEHT GazacHna, BHCTOP aCuChH, & — aiul HyHTay rudpdd MHKPOCKemanu.

2.5-§. ®OTORJIEKTPOH KYNAHTHPIHY

DJeKTPOH KYMaHTHPruuIapiuHr TY3HIMIIM CXeMaTHK parumda 2.15-
pacMaa Gepuirad. Y BaKyyM XOCHJ KHIHHTEH KoJada, ¢oTokaton: 6up
Heya IHHOL Ba aHopjaH ubopar OVIHO, AWHOLNAPHHHT  KYUJAHHUILA
Ugy <Upg<CUy<< ... <<U,, 6ynagu. dotoxaton (K) €pyriHk okH-
MH (D) OunaH €pUTHATAHAA KATOJJATH 3JEKTPOHJAp SMHTTePJAHALH EA
37eKTP MalioHH Takcupuaa Gupuxun jauHod (1) ra TOMOH Xapakatna-
Haau. JWHopsap rosacHra MKKHIaMYH SMHCCHA  KOIDODHUHENTH O HHHTD
6 ... 10 gufimarga GYJHILHHY TABMHHIOBYH Mypakka® kornaama (map-
Aa) cypTuaran Gynaau. 3/eKTpoHJAp eTapiu KaTTa Te3auk Ounad Gu-
pHHYH OHHOATA YpuaHG, YHHUT H03aCHIAH O MapTa KYO HKKHIAMUH 3IeK-
TPOH/T2pHH ypub YHKApaaH Ba I0KOPH TIOreHHMANIH HKKHHYM aunol (I1,)
A2 3NeKTPOCTaTHK yeyJ/1 Ouaan (oxkycaanand, MKKMHYIM JHARORIAH 3JeK-
TPOHJ1AD 3MHTTEpJaHaau Ba X.K. Poroxynairrud aHogu (¢") ra xarol-
JAH SMMTTepJanaéTraH 3JeKTPOHJapra HHcOaTaH A MapTa Kyn ajex-
TPOHJIAD OKHMH Kesaau (faparkajard 7t NUHOAMAD COHMHM GHAMpaiH).
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2.15- pacm. QoTosJeKTPOH KYNaftHPTHUBWHT HIIAall OPHHLHNH (¢) Ba HOTerpas Tap.
cudm (6):

1 — xonGa, 2 — dotoxatom, 4 — auuncanap, 4 — aHofd

Arap o = 10 6¥au6, Kyuaiitupum Aapaxacu (aMHOAAap coHu) n = 10
6yaca, Guita ac6064a cHrHaIHM OHD Heda MWJIHOM MapTa KydaHTHpH
MYMKHH 6yJ1ap 3KaH.

DoTOKYMAHTHPTUUIADHHHT ACOCHET MapaMeTpaIaph: GOToKY naiiTipruyiap
cearupmird (K), yunpr xarraaura 10 ... 100 mxA/am  rava 6opanw;
TOK GYitnda Kysaiitupnm kosppunuentu (K,) 10° atpojnpa 6ymanm:
unterpan cesrupauk (K;), 1 man 100A am rava GyaMmH MyMKHH.

3-60006. PALUOTEXHHK CHIHAJJAPHU Y3rAPTHUPHLLI

3.1-§ HOUYHM3HMKJAH 3AHXHPJAP TOMOHHIAH CHTHAJNJAPHUHT
CNEKTPJIAPHHHM ¥Y3TAPTUPHII HA3APUSACH

Karranuxnapn cesunapau gapakana ToK Ba KYYJaHHII MHKIO-
pura GornHK OyJran  paiKHO3aHXKHD  9JEMEHTAAPH HOUUSUKAU
3aHOKup JeluNajid. YJapHHHT XaMMacH 3aHXHDHHHT V3rapyBuH
MHKJIOpJdApHAa aHHK KaTTajuxjaapra sra Gyamaran ainug 3JeMenT-
JAPHUHT KaTTa CHHQUHH TAWKHA STagd. HouM3HK/IH 3jemenTaap
XyCyCHAAITHHH MHKJAODHI JKHXaTAaH TaBcH(aam yuyn Tampubanap-
Aa aHugaananuran rpagux Gornanuimnap Gepuaaau.

Paguoxkypuamanapun Kyn TYryHJAapHHUHT MIIH YH3HKJH 3aH-
AUpJapaa OAAMH ycyan Oujan OJMII MyMKHH GYaMarad, HOYH3HK-
JH 3NeMeHTaapaa pyH Oepaérran Kapa€nJapra acocJaHaiy.
Pannonamnanap, tpansucropaap, spum §TKasruuam aMomnap pe-
3HCTOPpJIH 3AHMHDPAAPHHANTD AKTHB HOYH3HIKIH BﬂeMEHTﬂapH }{.HCOG-
JaHapu: tpaHcopmaropaap, HHAYKTHBJIMK FaJaTakjJapu, Bapuxarn-
J1ap, BapHKOHJJIap Ba WIyHra YXIIalngap 5ca peakTHB HOYM3UKJIA
sneMenTaapra kupanu. Kupull paguocHrualu CHeKTPHUH YarapTu-
PHII HOYHM3HKJH 3aHXKHDJADHHHT 3HF MYXHM XyCYyCHATJAapHAAH
Gupunup. Typau 4acroranu Gup HeYa CHHYCOHAANAD HHFHHAHCHAAR
Hoopar 6yaran rapMoHHK éKH ZaBpHil (AMIOYJAbCAH) cHrHaja Oyujaail

oo



32HKUP KHPHIIHCA TABCHP 3Tranja iy 3aiAHD TapMOFHIArH TOK
Ba Ky4ylaHKll, KHPHWI CHCHAJAH TapMOHHKACHAAU Tallkap, Y3uaa
Gyamaray suru rapMonHKara zra Oynaau. Houk3ukau 3anduHpHUNT
GepHATad KHPHW CHTHAAWTa OYATaH PeaKLUMACHHH AHAJIHTHK yCyJaaa
aNHKJaW yCeTHAA TYxTand® Yramus. ANTaBAHK, HOUW3HKAH pe3lc-
TOPJH 3AHKHPHHHI KHPHUl XapaKTePHUCTHKACH YYHRUH JapaxKaJl
TeWrfMamMa KypHHuLIMra ara §Y/acun;

i= A, AU+ AU+ ALS ' (1
6y epra: A, Ay Ay, Ay MyTanocHOIMK  KushpHUHEHTIapH  LOHMHH-
JapH. '

By zanaip wupuinura
u = U, cos(wt + q) (2)

KVPHHHIUMAATH TapMOHMK CHIdan Tabcup 37ald. Pyukuva (2) wu Rapa-
Xara KyrapaMHs PR3  HaTwKaaap HMPHuAucuHd (1) udogara  Guxoad
ONamMHs:

2

. v:oouE
w = [U,-cos(wf + @) = Ufm cos (ot 4 @) = —2ﬂ —2— cos*{wf 4 ¢);

u? = U, -cos{wf + ¢)F = 3—3—“— cos{w? 4 @) + —"’;i cos wt + o)
UQ US
i = A, + AU coswl + @) + A‘ZTZM' + A27’“ cos Aot -+ @) +
34, U3, A, U3

+ —4—cos(mt+ )+ —E"—cosl’;(mf—i- ¢) = B, -+ Bycos(wt + ¢) -+

+ B, cos Awt + ¢) + Byeos 3w + ¢).

By whonalaH chrxaj HOUHSMKAM 3aHKHD opkanu YTHO, OHp Heya Tanl-
KHJT 3TYBUMJAp HHPAHAHCHAAH ubopaT GYauG Koarapaurd KYpHHALH,
uy Kymaalan y B, ysrapmac Tawkua j3TyBumra, B cos(wf + @) cHr-
HaJl 4acTOTAcH TAWKIW] STYBYLCHrA Ba (CKOPH 1apTHOM  yacToTa Tall-
KH/l STYBUHNAPIITA Xam 3ra,

Taxputa WwyHd KYpcaraAHKH, arap «K» AEPayMald TapMOHHK
GYHKUAA ONNHCA, YHLA KappaJd 4dactoratap F4pMOHHK (QYHKUHS-
Japuy HHFANAACH KYpHHHINMAACH HOYU3IKKAH OYaran saHXKup Tab-
CHpPH TYFpu Kenaau. DyHaa arap 3asKHpUHMHT KHpPHIl XapakTe-
PHCTHKACH Ky(T Aapax4ny TPUTOHOMETPHK MOJHHOM KYPHHHIIHCA
3ra H§/ca, yuTy HONHHYH KYLWHATAH KyPT FapMOHHK TAWIKHJI 3TYB-
UHJap, AMFUHAKCH TYFPH Keaand. Byupa sur Karta yYactorTa Kartra
IapaaJan MoNHHOM XapakrepHcTHKacH GHAaH aHUKJaHaAn.

Baén aTharannapnad KyfAupard Xysocalapra Keaull MYMKHH:

1. Arap HOYHSHKJAW 3JeMeHTTa 3ra OYIran 3aHMHPAAH CHHYCOU-
Aal curHan YTKazuaca, YHHHC YHKHIUHAA [OKOPH TapMOHHKA Ba
cnekTpan TapxubHm ¥3 HUYAra oaran, OyswATaH WAaKJIHH 0JaMH3.

2. Arap 6yHpafl 3aHXKHp KHPHLIMra HKKHTA €KY YHAAH KYTpOK
cuHycondan Tebpauumiaap Huruuaucanad ubopar &Varap cursan
Gepufica, YWKHWAa y 6unad OHPrajukna KHpHW TeGpaHUMIapy

P



YaCTOTAJAPHHWHT HHPHHAM Ba afiupMmacHra napaanea Syaraw apa-
Jaul YacToTany TebpaHuaap TYIAaMH OJHHALH,

3. Kupuwl curdaanra HOYH3HKAH GYJaTad 3aWKHP TabCHPHIK
KYHHAATH KYpHHHIIOA €301 MYMEHH:

P= Iyt 1, cos-K@f, + ).
=l

4. YUHkuIN CHrHAAH AMIJIHTYAACH KHDHIL CHTHANH aMMAHTYRA-
CHATa MYTAHOCHG 3Mac.

5. Bbyngaii samxupnapha dacToTanapu KHpuwra Oepuarad cH-
HYCOHAGA CHTHAA 4YacToTanapuiaan OYyTyH cou Mapra kam 6yaraw.
Hact rapru6an Tebpannwaap {cy6rapMmoHHK tefpaxuwmnap) ypua-
T MyMKHA. HOUR3RKAE 3aHMKuD TOMOHHAAR TeOpaHutl CeKTp-
JNapHHHHT Gyuwaali y3rapTAPHAHIUH PaAHOTEXHUKAAa KeHT Kyjaiaa-
HAJ2AH,

PapnoTexwux KYPHAMAJAPHHHT (IOYHA3HKAH SAEMEHTAAPHUHHT
acocHH pyHKUMANApH Te(GpaHKLIAAaPHHAT WAKIH Ba 4acToTaJlapHuH
yarapTupuw Guaan Gorauy. PaauoTexWHK cxeManapja acoCHH HO-
YUSHKAH  Y3TAPTHPHIIAAD — MORYNALAA, JAeTEKTOpJaall, YactoTa-
JapHH Y3rapTHPHIN, 9aCTOTANapHH KYMaATUPHIL Ba CHrHaaAaplil
yerapaJalt Macananapaun Kypa6 dnxaMns.

3.2-§ MOOYAALHUS

Panuorfnxuunap rtapkuGuna dofizann ax60poT CATHANUHUHE
Y3aTHANHIIA Y3aTHAYBUH aXOOPOTHHHE ¢cYHMAC IOKOPH YACTOTAIHN TOK
TeSpallulunapyuaa ake STHUIHHM Tanab stagd. Brpaamun éofinann
ax6opoTHHHAT BOI1IKAPYB CHIHaAMapH épAaMuAa KKOPH UYacTOTa/M
TOK GuIaH OGOWKaPHJIAANTAH Hapaéu Modyaayus neb atajaid. .
Monyaauusanal yuyd 10K0pH HacTOTadH TeOPAHHINAAD KaTTaJHK-
Japugan SUpHHH dofigann ax6opor curHaiu OYiHYa Y3rapTupHil
JA03AM. Mataymkd, TedepaTop umiaat ukgapaérrag IOKOPH HacTo-
TAJA TOK yYTa acocHfl mapaMeTpra — aMIJINTYAa, YacToTa Ba Teh-
paHHmaap gasacura ara:

i, = 1,cos (2aft + q),
6y epaa I, —Tok amnnmtygacy, (A); @ = 2nf — TeGpanHuLIap HacToO-
tac, I'n; ¢ — ynapunnr ¢asacH.

Monynguns 10KOpPH YacTOTAlDyu TOKHHHI € aMmI¥TyfacH €KH
vyacroracH €xya dasacu yarapuiun 6naag xocua kuandazn. Ulywxra
OHHOAH aMTUJAKTYAACH, HacToTany Ba ¢azanu moayasnua Oynan.

1. AMnanTyaani Moay.asnua
AMuanTysann MOAYMAUMAAA IOKOPH YaCTOTANH TOK AMILIHTY-
ZacH SowgapyBuy curaaa {(podranu axbopor carnaau) Oyinva

Yarapanmn.
AMNANTYNa MOAYNSUMSCHHHHD  OfAWfl  XOAHCACH YHHHT YacToTacH



BUTT2 OBO3 yacToTacH (OHp TOWIMK TefpaNHILNapHH Y3aTHI!  XOJHCACH)
Shiad MoRyAsuuafatunt xucobaaram. Uly xoaud kipub snkanms,
AfTalitik, 0KOpH uYactortand redeparop Hmaab aukaérrad tedpa-

WHIOfap KyiRHIATH Rouyn OYfnYa YarapcuH:
i = [.-cos2mf!

Ynap f,p05 = {opes- 008 20 FE 0B03 gacTOTacd 645al MOAYARURAAIHAIL.
Tapcudra Ounoan, MOLYAAUMANAHraH TOK TeHIaMacH  Kyiuigarnua

HipoaaaHANH:
fu = 1, cos2nft = (I + A, cos2nFi) - cost2n ft, (1)

Gy epaa f,— MolynauMaialiran Tox amnaaryaacs; [, — Moxyasuusra-
ya GJarad TOK aMnauTyaacH, Af,,.. —— MOAYAASYALATY TOK AMIJIMTYAA-
CHMAD MagcHMan yarapuunl f—10x0py "actota; F — sopyasupd vac-
totacd. Tenrsama (4) o V3raprupiid Kyamdardnd depaii:

iy == 1,c0S2 i -+ 51;— m-1.cos2 a4 F)t + —;—-m!r cos2a(f —F¥  (5)

Al o .
6y epha ni == —;‘—“- smo0yaagua wykypaden Kospuyuermy  Aeluaaiu
.
(3.1-pacm, a).
Tenrgama (5) Aan  MoAyasnvsanrads  TeSpanuupiap [, sa %-Ir

xamaa avmmrynanap ea f, f 4+ F, f —F uacroranap Ounan Tarcudaa-
HYBUHA y41a CVHMAc TeSpaHHLNApHUHT  TAlKWI  3TysudaapHiad ubopar
KAHNAIY KypuRand.

Teurnama (B} vHAr OUPHHYM KYUIMAYBIMCH  TaUfysuH  HacTOTAHMAD
cyumac TeSpanuuiiapiad Hhojanafiii, HKKHHYM $a YHAHMM K VIDWTyBuM-
nap 3ca TaulyRdmiapuad 4= F orepura (papxaanysdd €d dacToTanap Tel-
pauupinup. f--F Ba  f-—F —10K0opurd  ¥a nacTkM £H  HacToTadap
nefimaany, Kypud yTHIraH aMILMTYAANM MOQYJAUHATAHrAH —TeSpankm-
NAapHUHT YacTOTANM CieKTP Bra  BaxT pWarpammanapu  3.1-pacwm, 4 1a
TACBHPJIAHTaN,

Monpyasuua koybbuwiientit «n» uH TpAPAK ftya B34, MOLYAAUHA-
JAHPAH TOKHHRT BAgT ZHarpaMMacdaar Qofitansaid, Kyduazrd MyHo-
cabargan Tomm Mydxad (3.1-pacu, 6);

— "rma:\'_"‘rmi:l. 100 g{)
femax + ".rmin

Monyaauus Uykypadry KosppuudedTd MuKnopH Kanda karta Gyica,
KaOyJl KHIMM TOMOHMIATH TOK Ky4YH XaM ulyH4a KatTa ©O¥magn. Ammo
oy smugnop 1 (100 pous mopyadmdsiiad karra OFMMIIM MYMKHN — 3Mac,
yyHkd Oyuja Kywid OGysumuwiap  (¥Ta MOAyJAuMsl) nadgo OFvaau.
Avanga m =0,4 ... 0,6 onHuagy.

Bus tuTTa vactota 6MmaH Gy.raH MoAyJAuHAHH KYpAHK. ANMK 1a-
ponTaapaa Golnxapyeud chruan yMymuii xonpa Karta cowaH  (F,, Fy,
F,, F.} Typan TapMORMK U2CTOTIPHH V3 HUAra ORMMMN MYMKHH. Xap
Gup rapMoHnKara €d YacToTaaap TVFPH Kearaud  yHyH MOAYJAuHAAAH-
ray TefpasiiuAap TYpJd 4aCTOTANap CeKTPH KOAIAWLTHparad AF, —
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3.1- pacw. AMITUTYNA MOAYARUHANAHCEH TelpaHHIUIADHHHT rpathagnapH:
a — KHUHE «/fts] § — KaTTa erre, &, & — Tefpanuwnap cNexTobPy

nacTRH Ba AF,, IOKOpHPH HKKATA 10J0ca  4acToTanapira 5ra Gynanu
{3.1-pacm, 2).

PafvocTaHupsapHHET 3apo OHp-GHpHEH TYCHO KoJmLAra iy gV
MacTHK MAKCATHAA PajHouacTOTa AMANAsONHAari CTaHUHA TanryBdd Hac-
ToTaJap CpAJHENIATH HHTEPBAAHH PARHOIMHTTAPHI YUyt 10 xl'y, vene-
pugene yuyk 6,5 Ml pa asoKa XH3MATH Y4yH 5000 ... 6000 I'u
HE TAWKAA STYPYA KaHal KeHTJIMMHAaH OHp 03 KATTapoy —Tax/am sa-
pyp Oynand.

CHrHAT AMNAHTYIANH —%OyJ//IaHIaH SHEPTETHK MyHocabatiap yeTiaa
TyxTab §r1amus, Y3aTyBUH aHTEHHAlard CHTHaJ KyBBATHHH aHTeHHa TO-
KU BA KAPLIWIMTH OpKAAH HPOLAIAUT MYyMKHIL



P, =R,

Gy epna [/, — aHTeHHaAaTH MOLYJALMANAHTAH TOKHHET TABCHP KHima-
TH; R, —— YHHHD AKTHR KapWHJry.
L}

Mypakkal WaKNIH TOKHHHE TAZCHp KHAMATH YHHHT  TalUKBA STYE-
YAMADHHHHT TatCHP KHUMATNApH KBaApaT/opHHUHE HWFHHIHCHAZH HOO-
pat GyJnraH KBagpaT Waiuara Tenr. Arap 6u3 Kypa€Tran xoJja TOK-
HHHT y4Ta TIDK®A STysuscu Onca, Ky#uparura sra Gynamms:

o=l + ] (5l e s

2
+ -’Z-f,-RA.

Monyasuust xapaéun  Tamysud Tefpanuumliap KypBatura Xap 6up
MOy SIUMA KosdpHumeHTUTa GoFARK Gy/rar Ba TamlyByd TeGpaHuingap-
2z

L3 - o
HUHC —— KYBBaTHHH TAWKHA 5TraH  HKKH €4 KyBBaTJap KyLMIHIIH

ONMHraH ugofanad kypuuu6 TypkGan, Em  TeGpaniunnap KyBBaTH 108
(hou3 MOAYJALHAAA TAIYEYH TeGPAHHMILNIAD KYBEATHHHHT ApPMAra TEHT
G¥namu. Ynapuuer kyesatu doéinanu gxfopotr kysBathiad nbopar. By
X0J MONyATopnap cudathia GoifnaJanniaural KyudalTHPTdsaap Kye-
BATHHU OPTTHpHITa maxkGyp a1agn. Karop xoanapia ajloka JHEWANApH-
Jarn KyBBaTHH Teaull yuyH (paaHonepelaTu4dKNapH, PaRHOTAPKATTHY-
JapHy) daxaT éy vacToTanap TeGPARMILIAPHHN HYPJAHTHPARMraH KHAHO
Aofiuxananagd. By sca kyBRATHWNr 03 caphaanwuidAa, Y3aTHIE HYRTa-
cHlan Kabya KWIMID HyKTachuraua GYATaH mMaco(aHM OPTTHPHINTA HMROH
Gepanu. AMMO OMMABHA DafMOSWMATTHpHLWIAA OyHpait Kumat Oyamadinu,
UVHKH YHR2 thakaT @4 uyactoTasapri Kalyn KHIHII UMKOHHPa sra G-
MaraH {CTaaran NpuéMHUKNApAH Golfananmu 3XTHMoIM OY/aand.

. 2. Yacroranu sa ¢azann MOAYIAUNA

Dollgany axOOpOT CHIHAAH €pAaMHAA YacTOTAJAH MOMYJAAUHAAA
{(UM) oKopn uacToTain Te6pAHMULIaPHUHF TallyBYH YacTOTaJapH,
dazann Moayaanda (PM) ga sca ynapHunr Gownanruu dpasanapy
Gowxapunagu, lHaxay xuxatugad 0y HKKH MOAYJALMAHRYT KYpH-
nuit Gup-Oupyn Gunan MOC TyWagy, YyHKH YACTOTAHHHP Xap
KaHnai yarapulny pazadmAr XaM Yeraprirura oaud Keaafd Ba aKCHI-
qa, ¥Jaap opacuiari Gapx MOAYASINAA WUHIACKCAAPHHHHT OOFAHK-
aHraaan uoopar. Hactoranu Moaynsnuspa mf Hegesc GOLIKapHIil
CHTHAaJH aMIVIETYJAacH Ba vactotacura GoraHK, daza MOAYIALHIAA
sca m@ Paxat aMILIHTYAAra SOFAUK GVaaun.

By xo/napaa MOAyJAUMANAHTAH TOK TeHIVIaMacH gyéHfariua GyJaiu:

L = Ju - SIO2nft + mf - cos 271FE - o),
Loy = dg- sin(2rfE = mop-cos 2n Ff - @),
6y epia MOAYJAUHS HHUEKCH YACTOTANH MOAyJAUMAIa mf = %E Ba da-

A
3QJIH MOAYJASUMALA i = }? MyirocabaTaapial aHUKJARHALH.



QacaaH MORYJIALHALR YACTOTAHHHT UYETJAUMLH 8KH TaKPOPJHK J&-
sraunach Af =A@ F = g(/ )F mysocabataan Ttomdmaad., By myHocaGat-

DaH KYpuHMG TYPHGAHKH, adatd MOAYJSLHA UACTOTANEP CUEKTDH KEHE-
JHTHHH  Tanal 5Tafd, WIYHHHT YYyH Y pamHoTeXuMKafla Kam KyJna-
HHIaaM.

Uactotamu moflyAsumsga fepdauda Af = g(f,) wypHemwuMza  awux-
JIAHANH BA COeKTp TOp Nojocann Gyiaid. Hypaawdw (tapkaam) nur
TOp CREKTP/IM MacTOTacH TydafliH YacToTalH MOAYMAUMS  KeHr Kyana
Hunand, YKT  auanasoHujarH  xamMMa  PAaJHOSHINTTHPHIL paaHOCTAH-
UMANAPH YACTOTATH MOAYJNAUMAAA Huwiaian. 3.2-pacmia UM Telpausu-
JIAPHUHAT  XOCHA KUJHHHILHHE — TYIIYHTHPYRYM  BaKT  AMarpaMmafiaph
Bepusiran. Pacmza UM TeGpardizp aMIUIATY Ra1apH  yarapMai KoJaér-
raad KYpHAHG TypuOAH. YHMur jaBpiapH sca dofifann  axfiopoT cHrea-
JK aMILAKRTyZfaeH Yarapiiny O1lam TakT  XoJsda  y3rapamd.
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3.2- pacm. YUM-reSpasmunapHunr CAHHHUMHE TYWYHTHPYBYM BAKT GyliHua AMarpam-
Malap:

)

d-= KD (3NTYRBUH) HACTOTAMI CHTHATHHRN, § — MOAY-NANHETAUYBIU VACTOTA AW CUITtAAUHLE,
& — UM. Te§paBhIsPHEKY .,



3.3-§ MOOYIAUHAJNAHTAH TEGPAHHULIAPHR XOCHN EKHJIHIIL
CXEMAJIAPH

Mapxya 6yaran Gapia cxemanapiaH 3HT OARMANADHHH KYpuld
uypkaMu3 Ba yhap épaaMuia MORYAAUHMANAHTAH TeOpaHHULIAPHH
OMnWl yeyanapu 6unan TaHHlKG YRKaMH3.

AMNAHTYAANH-MOAYAAUHANAHTAH TeBpanulINapHi ONHIU
cxemalapn

DHr conja amIuITYAa M MOAYJSALUHANAHTAH TeOPANHINHN ONRW YYyH
MOAYJIATOP CXeMACHAATH TPAHM3HCTOPHH (pajHojaMnanH)  6upop-6up
sqekTpoanra Goigand CHIrHan (MOAYASUHANOBUN KYUJAHHINHA — TawcHp
a1rHphl kepak. Ulynra kjpa woayASOMAHH  CTOKAK  (KOJLIEKTOIH),
aHOAMH (MCTOKAHM) Ba TYpau (faszanu) Typiapra asxpathaand. Macanan,
MAUAOHAH TPAH3WCTOPHH CTOKJAPHTA MONYNALMANOBYA KyWiinHu Geph-
JHIWH TyDalIH QAHBANKIAH  AMOAHTYAAAN MONYJSUHS  XOCHT KHAYBUH
cxemara Joumpbit Tox mandau (E.) Ba MMKpodoHIM TpaHCOPMATOp opia-
JH MORYJAUMAJMANYBUH yarapysuaH Kyuhauum — xabap (U/q.) Gepunazu.

3.3-pacMIaH KYpHHAOMKH, MAcT YacTOTAgd MHKPOPOH KYYRAHHULIA
VT 1paHalCTOPHHNT CTOK 3auMpura TpaHcedopmartop opranu tparcdop-
MAUHANARKHG, 37eKTPOH TeHepaTepHH  TeOpawuu kontypH (LC) na teb-
PAUVINAHKT AMILHTYZACH, TPAaHZHCTOPHU CTOK ZamEHpUIATH Ky4JIanwoH
OWnan OHp XHA TawkTha ¥3rapaaM. Bywra wmaEys cxemalarH OKOpH
YacTOTaj M reHepaunANaHa€TraH TeSpanHLIapHMBET  aMIANTYAa GViinda
NacT YacToTtand OoKapyBYH CMrHaA KYPHHROMAA  MOJAYNALHAIAHHIIA
cabab Gymagu. I'enepanyananyByM (TamyBwi) TeSpayULLIAPHHHT YacTO-
TAcHHY Koitgencarop (C) CHFHMHAN OPTTHPMIL €KH KaMalTHPHIN OpKain
VarapTHpEl MyMKHH. (CXeMmara yaawraH ocuuanorpaduap €pnasivia
amnautyaa Oyiinua MolyJaankAaianran (a) sa SowkapyBuh TeSpaidmaap-
HUHE (6} ABarpavMMatapHHH KYPHLE MYMKHH.
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3.3- pacM.  AMnTYAa- moAyastusaaurad  TeGpanHLLTAPHH
ONHW cXeMacy,
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3.4- pacv. Kam KVBBATIW tanxalruy cxemaci.

3.4-pacMaa MoAy.AuHon TpaHcdopwatop (Tpl) ra sra Gysray, Ga-
33 3AHKHPUTA TabCHD STUII OPKAJIH HULIAHAMCAH, KaM KYBBATJIH TpaM-
3UCTOPAM TepeRaTiUK CXeMAacH KypcaTHara.

Cxemaga 0KopH dYacroradl (saryeud) tebpammnngs (U, ) Tpansuc-
Topin renepatop ((G2) uwiab ynkaiu. By TeBpamnuinap roKopH €acto-
tani Tpancpopmarop {Tp2) opxanu  TpaHsHcTOp 0a3aCHTA Y3ATHIALH,
Brp BagTHHHr wmyuga 6y epra  MOAYJALMOH TPRHCGPOPMATOP OPKAJH
MAcT 4YacTOTANHM axS0poT TeOpaHHILAAPH XaM  y3aTtuiaagd. Tpaucdopma-
Top (Tp2) HuuT BKEHAAMuH Ypamiapuia (W2} MolyaauuaioBun gydaa-
Heu xocud O6yaaad. by xywranmw (£,) IOKOPH 4acTOTarH  relepatop
((G2) Tefpanyuwinapy Ba xadap CHTHAMKHU GOWKAPYBYH CHTHAM KYUMAHHILE-
gapuauHT (Un) KYINMAHIIM HATHAXACHNA BYKYOra Keaalu.

Tpansuciop Oasacdra tabedp 3TyBaM  Ky“niawmu Up, toxopuaars
yYa/ld Ky4ranHwap HHFHHIHCHTA TeHr GysMG, TpamwsucTop Oazachaar
noTeROMANHM Yaraprupu® 1o6opand. TpaHzucrop toxknanuwy Gyand (G2)
TEHEPATOPHHHT 4acToTacHra co3faHraH Tebpanuwr kKoutyph (LC) xu-
cobnanand. TeSpanH KOHTYPHIA BYKYAra KeJraH aMILIHTYIaRH-MOAY-~
AAuMAnaHral TeGpaKuu, anoka raatard L, A2 wHAYKuMAnaund, aureH-
Ha (W) ra ysatnnanu. Cxemagard (Cg,) Ba (dp) OMOKMpOBKA KM
sjeMentapy xucobaanazuy. © MK Hy Ba KYEBaTH4 OWHPHWI YYYH Mo-
LyJSTOPHH HKKH TaKTAH CXEMACH BA MOAYAIAHTAH  HOKODH  4ACTOTAJH
CUTHAJIHH Ky4alTHpHILIA KYNIAHAJAAUraH OKOPH 4acTOTaau  TPaH3UC-
TOpAAPARN HuFPUATAR wYuwiMua Oockuunapran Qpolzanasiaagy.



HH aManra O HPHIDHKHD

paran. [enepaToOpHHHT  CYKYHAT

Yactora Gyituna mopyasumsaanran (UM) TeGpamHi,napRM  GAHIL
CXeMacH

J.5-pacMpa pauHcpamnanap acocHps WAFMICAL YacTOTANH MOTYJIALHA-
Kypeatnaral. HMHIYKTHB  TeckapH
4N0KANA 10KOPH  4acTOTa TeHepartopn Tproj Jamna V1 acocuaa Gaxa-

cxemacH

TApTHOBAA NOCHA  KHJaéTrad Tedpa-

HULLIapH YacToTacH LC KoHTYp Ba woAyaatop Jamna V2 kuHC TYp-
Katon (C;,) CHFHMH napameTpiapd GuaM aHHKAaHAAM, D/IeKTPoANapapo
cUEMM ., HHHT MHKIOPH  MGAVAATOP JaMmacH Typura OepusadTran
MaHhHH cWDKHI MUKAOpPHTA GornHK. Mukpopon M numaérrad BakTAa
MoAyaAauua TpaHedopMatoph Tpl opkann Jamna  TypAra MaHGa CcHA-

WA KyunaHdHd  Foo,

Jan Tamkapd, MuKpodoHIA

HHIYVKUHAJAHT &H

MacT YyacToTadH Ky4Jaiull xaM Oepunaid. Dy paiKToa KOHTYPHHHT yiay-
muil cirpmu O (damna V2 RunT CHFUMMHN XaM ¥3 MUMra  OJITan) MHK-:
JopH §3rapi6, K0P YacToTanu TenepaTop TeHPANHILMADUHHHT YACTOTANY
MoOAyARuuAcH xocha Oynagn. exepaTop RKOHTYpWra napaifen yhaaurad
JAMIA peaKmug Aamng JeRHIaaH, YYHKM ¥ KOHTYP YUyH PRakTHB jOK-
JaRk 6¥aH6 xHcobnaHaH.
TpaHsucTOpAap xamaa Bapuxamnap acocuna xam YM — 1ed-

paHHiIapUH

fewepamor

OJHIl CcXCMAnapHHH ARFHLI MYMKHH.
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3.5+ pacM. Yacrota MOIYAAUNHACHHA XOCHA KHMHOI CXemacH.



3.4-§. CHTHAJIJIAPH IETEKTOPNAW

Paayonnuna oxupuaaru paadoxypusamanapia gofinaau axbopor
TeSpaulInapHid  (NacT YacToTaAd ToByHS Te(panwiuaapisi)
Kafita TUKJAaW O6HNaH OOFARK OGYATaE 1OKOPH YACTOTAAE MOAYANAH-

. T4H CHTHAJHHU Y3rapTHPHLI MapaéHu aetekTopaaw aefinaaan, Jlerek-
TOpAAW PaAHOKYPHIMAHHHT AETeKTOp (ZeMOoAyasTop) pel aranys-
UH HOYH3HK/AH 3J€MeHTTa »ra 6Yarad KucMmuzaa Gamapuaanum. Cwr-
HAaJAHHHE MOAYAALUHACH TYpHra Kapa® aMnNAdTYAaNH, YacTOTanH,
pazasH Ba OeTeKTOpJallHHAr GoWKa KYpHHHIuJapu 6Y¥aagn. Yaap
Oup-BHPHAAH HIAAIH Xapaéuaapd Ba JETEKTOP TYLYHJAADH cXeMma-
CHHHHT TY3HJAHWH OuJaH ¢apKaaHaiy.

Moanyanauran TeSpaHHLITApPAA NAcT 4actoTanu TedpadHILAap
(boftmann axBGopoT CHrHAAR)HEHT KOMOoHeHTnapH Oamaca xau,
yaap VY3MRAHT aMOAMTYAa, uactora  €Ku ¢rasacHdHEr y3rapruin
KYpUENILLIA y3aTuAaétran axfoporra sra. Afinan my yarapuilaap
HETEKTOPAGII BAKTHAa 2Mpatul OSHAANH,

1. AMDAHTYJASH-MORYANANTAH CHFHANAADHH AETEKTOPJASIN

Mabaymky, aMOaATYAaNR MOAYASLOHAAA IOKOPH dacroTatu Tel-
padRIIAaAp aMmAHTYdacH Gofzann ax60poT CHTHAJAHHHHT Yarapu-
nurz myBopuyx Varapagu. demax, GyHual 1e0pannlunapHu LeTek-
TOPAALU HATHXACHIA OJIMHTAH TOK 6KH KYWIaHWII VIHHHHT WaKAH
&k uactoracd Oyiinya MOAYAANUANZHLAH CHCHAJ aMIJUTYHACH
3rpH 4YH3HFHra Moc OVAHINN Kepak,

Mozyananuran curaajl ReTeKTOPHHHT HOYHIHKMAH S/A8MEHTH Op-
Kan# YTa€TraHnarn  neTexTopaamifa  MoAyAduunaawral  rtepa-
HHELTADHHHT CHEKTPaA TapKHOHM Yarapaid Ba HatwXala $oinaan
axGopoT cHUrHaaura sra GyAraH $HETH  CHEKTPaJd KOMNOHeHTIap
xocun Gynans. PaagocxeMaHHHD AETEKTOP KUCMHAArH FOKAAHHIN-
durapTpra doApanu axGopoT CHTHANHTZ MOC KEAVBUR [ACT 9alTo-
TaJH KYudaHHW axpanafd, MoayAsuManaHuiin cHHYCOMAAN nact
YACTOTAAM CHTHAJ 6GHAAH aMaira OWHpuJaaéTrad TebpanHUIAapHU
AeTeKTopaall xkapaéHHHu kYpHO ;UAKaAMH3.

W/ AMILIHTYAANH-MOAY AAUHATAH-
rai TeGpaHHILIapHH AeTeKTOPAAIn
kapaéuu pyft OGepaérran  oaaHil

AETEKTOPAAIl PAAHONPHEMHHTHHHHT
—PA- cxemacu 3.6- pacmaa Gepnarad.
'(\ Tnp Pesonanc xoutyp LC jaH amnau-
Tyaann  petexktop VI ra  gyiimmaru
KYPHHHULAATH MOJYIAHTAE Kyd/aHuIn
Gepuaanu:

Uy =Un-cos2aft =U (1 +
L + - cos2nFi)-cos 2 n f1,

3.6- pacw. Hdetextopan npuésmnk- OY €paa U — MORYAALMAOBYY Ccur-
HUET NPHHUNMHAR CXEMaC i gasguyr £ uacTotacw CHAan ¥3-




rapaérrai [ wacToTaml MORYJAUMSNANTAH KYYIAHHIOHHEF ¥3rapypyan
AMFLTUTY lacH.

Amnautyaann petextop V [ Huur Y3HZan §71a€TraM TOK MHKROpH GH-
JaH yHra GepHAaeITaH KYYAaHHLH OPacHAATH HOUM3HKAH OGOFJaHHIl KBal-
paT Texrnama KVpPHHHIDWTA 3ra OFJCHH:

i =1,+al 4 al?
DBynra wxopuaarn vgogazen {/, KyYIaHHIIHHAT KHAMaTHHH KViRG,
KYAROIATHAY XOCH KHJaMH3:
fo=1y+aU, -cos2naft 4 a U} -cos®nft =1, +a (U (1 +
+ m-cos 2rn-F )] cos 2nft - a U/ (} 4 m-cos2nFi) - (cos 2nfl)t.

TpuronoMerpur {3rapripruliapud G6axapu0, KyAHWQard OXHpr# BaTHka-
HH OJIaMH3:

1, + a,Ucos 2aft + 21— ‘Ur

01U|

cos 2n(f — F) + cos 2nf(f + F)4-

" U .
+ %20 cos 252 + @, m-cos 2 Ft +- —':i-é—m cos 2n(2f — P +

U? {IQUQ 2
4 2 tl’ 2T s 2 (9f -+ F)r+“2 + 4”” cos 2n(2f)t -

ay U m

2 2 2

cos 200 (2F) + -“izi cos 2n(2f — 2F) +

2
iy u:

uf?l?
+ —~;—-cos 2n(2f +- 2F).

Byaapin conmanamran KVpHHAWAA E3aMua:
Io + il + 80+ iff — B+ iy(f + P+ 3m2f — F) +
+ 3m(2f + F) + &m(2F) -+ i22f — 2F) + i2m¥2f + 2F) +

2

!
+ 4y 12 11 cos 2rFE + —2- T cos O 2F ). 6)

(6) ndonaHHHr OXHPrH HMKKHTA KYLIHAYBYUHJIADH M4CT 44CTO-
taay (F) ToKKa 3ra, KOJATraHMapu 5¢a YHUHT OKODH HACTOTAMN
TAWKHI ITYBUHIAPHAKD.

Mlynpait guaub, arap aMORUMTYAaAH AeTekTopra Gofinann CHr-
HAJM OHJaH MOAYJAUNMAJAHTAH JOKOPH HacTOTaNd TeSpaHHIAap
Oepujca, YHHHI [acT 4YaCTOTANH KKAAHHII-GHABTPHAA TOKHHHT
MYypakkal ciekTpana TapkROHAAH NAacT YacTOTAMH TOKHH axKpaThO
OAHI MYMKHH, ABHH DAAHOIMHHANMNT Y3aTHLY TOMOHHAATH TAILVB-
UH YACTOTA CHCHAAHHH MoayaAsUusgaanrau dofigans ax6opor cHr-
HaAH XOCHA KHJaRH.

Jerextopnaliga oJMHran HKkuaadrad gacrora 2F ra sra 6§a-
FaH DAcCT 4Y2CTOTaMR TalKua sTysud ¢ofiganan axGopoT cHTHANMLA
HOUHMBHKANK OYSHAMMUJAPHH KUPHTAH, YYHKH ¥V MOAYAAUNHNAAL
naiitiaa 6yamaran. Komnouent 2F amnauwtyraca dofinanan curunan
aMaaKTYAacHTa HucGaTan mf4 Mapra Katta Oyarann caGaGan



e

ﬂ

3.7- pacm. Ammaurynaan uexnarud (I, 2, 3) Ba wacrora gevekropu (4, 5, 6) nwwunw
TYWIYHTHPYBYA Tpapuxiap.

Y3ATHIT TOMOHHAATH HOUM3UKJIA OY3WJHLILIADHH KaMalTHPUIL YuyH
HYPJAHTHPHLI KYBBaTH XHcoGura Mojyaauns KoshOUUHEeHTHHH
KaMalTHpullra TYFPH Kenamu,

2. Yacroranu MORYJSIHSJAHIAH CHTHAJJAPHH AETEKTOPJAI

Pe3ucTHB HOUH3HKJH 3JeMEHTHHHI TapMOHHK Ttebpanuuliapra
peakUUACHAAH YacToTaju Moayasuusna ¢oiinanu ax6opoT curua-
JIH XKOMIAIITHPHIrAH KHUPHII CHTHAJHHHHT aMITHTYAacH ysrapmac
Oyaranja HOYH3HKJAH 3JeMeHT TebOpaHHLI YacTOTa JeBHALHACHTA
TaBCHP KypcarMalaH.

Boukaua afitranaa, AHOJ, TPaH3UCTOP Ba LIyHra yXuiaul Kypui-
MaJapHHHT HOYHSHKJW/IHTH yJapra TabcHP 3TYBUH  KYyUJaHHIN
AMIVIMTY/ACH Y3rapraHjgardHda HaMo€n OGyaalu, 11y BaKTHHHT V3H-
a 5Ca VHHHI 4acTOTa V3rapuiinra yjap TabCup Kuamaiau. Arap
JIeTeKTOPJaHyBYM KYUJAHHLIHHHT TallyBYH YacTtoTacHra HucbOarad
OHp Kadua Gysuaran Te6paHHIl KOHTYpHra uacrora Gyiinya MOLYyJI-
gauran (UM) rebpanuuiiap omguuaan Gepuica, yjnapHd IeTeK-



TOpJIall MYMKHH. YMYMHM X0J4a, OJaTharH 4acTOTalH JeTeKTOp
V3HA4 HKKHTA acocHif 3/JeMeHTHH MyXKaccaMJaHTHPaaH: TauJjail
KOOWAUATHTA 37'a CHCTEeMa, YacTOTANH MOAYAAUMAHK AMIIHTY AR
MOAYAALMATA Y3rapTHPanH; AMNJATYIANIH JEeTeKTOP.

Yacroraau neTextop aMIIHTYAAH AeTeKTopAaH GapKau paBHil-
4a, CHIHaM aMmHTYRACHHUHI Tacoauduil y3rapuiiura (macanas,
yHra Xanagutaapra) TabcHp Kuamacyaura kepak. LLyHuHr y9yH
qacToTann geTekTop Tapkubmra swa (UM) rteGpamuwmap amnau-
TyAalaDHHH 4YerapajgoBUYH KypHAMA XaM KHPAAH, UYHKH YHHHD
{Y3rapullii pagHOKypPHIAMa YHKHIIHAATH (oliganu ax60por cHrHAJH-
HUHr OyauauinHra (napasur Mmoayasumsra) oaub xenamu.

3.7- pacMjaa aMIIHTYajd 4erapajJoBUH Ba Y4cTOTa/u HeTex-
TOPJAPHUHT MILTAUI JKAPAEHHHH TYWYHTHPYBYM STPHJAHKIAD KeJ-
rapunrad. l-rpaduxia WOKOPHrE Ba NAcTKH COXanapia KecKHH
CHHHINTApra 3ra Gy/Arad 4erapajoBUMHHHT BOJBT-aMNep Xapakre-
pucrtuxacn (BAX) Gepmaram Arap Oympadi 9erapajgoBUMHHHT KH-
pHLIKTa aMmauTygacu ysrapaérrap (2-rpadux) UM re6Gpanumnap
Gepusica, Y Xoaga YHHHT UHKHIIHAA TOK MakCHMYM Ba MHHHMYM
(3-rpathux) 6Vfimua uerapasanmaad, Oy XoJana KHUPHII KyuJaHHIIA
YaCTOTACHHANT Varapulll KOHYHH cakjgaHub Kounaid.

Duan amnumrysa 6Yivua yerapasanran UM re6panmuuiap pesouaHc
(Xycycu#) uyacTora TallYBMMJAAM 3HC KaTTa JeBHaums uvactotacH AF ..
MiKlopra (QapiaanyBad TeGpaHuil KOHTYPH OpKald YTKasuwnajd, SbHU
yactoTa Xapakrepuracugari wir nygra (MH) wan tomoura eusmuran 6y-
JHO, uaCTOTA XAPAKTePHCTHKACHHHHT UM3HKJAM coxach Yypraja Gyuans.
I\Dllrvp.ﬂ,a aMIIMTY1a/iapA KHPHII CMTHAJIM YacToTa JieBHAIMACHTA MYyTa-
HocuG y3rapyBuali ammauTyna OyiHua Monyavaurad TeGpanuiusiap rosara
Kenanu., Opnuit amnauTysa Aerexropsra Oysjafit TeGpaniustapun O epud
Bu3 nact vacrtotanmn TteOpanuuaapny (6-rpadur) onaMus.

llynu Hasapna TyTHII Kepakkd, S-rpadukna UM reGpanumnap
YaCcTOTACHHHHT BaRT JaBOMHIa Varapulll KonyHH, 6-rpadukna sca
MUK kyuadtupum yuyn lo6opunaérran ¢ofigaidd CHTHaJg KyudJa-
HEWY Kypcaruaran. Yacrora ysrapHIIAra Tes TABCHP KYypcaTyBuH
gactoTanu Aetextop €pramuza dasanm JETEKTOPAALIHM amanara
OIIUPHII MYMKHH, DYHHHT YUyH YHHUHT MAPAMETPIAPH MOC X0J/1a
TaHJaHagn.

3.5-§ MONYJAUHAJTAHIAH TEBPAHUIUWJIAPHH INETEKTOPJIALI
CXEMACH

Ddr kY0 Tapkasras MOAYJJIAHTAH TeOpAHAUIIADHH AETEKTOp-
Jam cxemafgapHaau adpumaapu OHaan TaHnmud YHKAMHS,

AMnaurynaiu Herekropaap cxemanapu. 3.8.-pacMaa TpaHsHc-
TOPAN PaiHONPHEMHHKIAPAA KYIMTaHHAAETraH oL aMILIHTY 1aJa1
AHOAAH UETEKTOPHHHT CXEMacH KeATHPHJDaH.

Onnuanan Ky4aiTHPUArAH AMIMHTYAANH-MOAYASUHATANraH Te6-
papumaap L2 ranrak opkanu, mounsukan BAX ra sra Gynran
WKopH Yactortanu anog VI ra wedaaun. HeTexToPHHUT WHKHILINAA
IOKOPH YACTOTAMH TAUIKHJ 3TYBUMI4P Ba NacT YacTOTANH TeGpaunil-



3.8- pacu, AMAJIHTYIAH 1eTeXTODHHHE A cOANA CX3MACH

aapaan npfopat OfaraH OyApCAUHAMAHYBUH TeOGpaHHILAAD K3ara
keJand. SipuM YTKaA3rHYAH AHOA TeOpPAHHILJAPHHHT «OCTKH» KHMC-
MHHH, HKKHHUH APHM [NaBpAapHH  yTKasMaililH, ABHH <€KHPKHO»
Tamafian. XocHa OYAraH  CmeKTpAATH AHOA TOKHHHHT  IOKOPH
TACTOTAJH TAUKHJ STYBUHAADH Kouaencatop € & OpKaad maccara
KHCKa TYTRWTHPHIAN, NACT HacToTadqu GOIAAAR CRIHAaR KeliMyya-
ank TIYK a2 xyvajithpuir maxcaanna pesucrop RJ opkanau yTaad.
Bup pakTtHH ¥3uaa R pe3ncrop 0BO3 PEryiaropu OVAHG xaMm xua-
mMaT Kunaad, Rl Ba RZ pesucropmapian HHFHAraH Kyd4AaHuni
AKpaTray o HyKTaaa TeGpapHIUJIApDHH MACT YACTOTAJNH TAliKH)
STYBUNCH 3HePrHACHHH OJHW Ba YHH KyUaATHPUIWHUHC ABTOMITHK
Gowgapum (KAD) samXKupura ysaTHlll YUYH XH3MAT KHAALH.

Kefiuurst Husapna tpamsucrop/iapian kesr ofijamannimoria. 3.9-
PacMA3  AMIIMTYAANH  NeTeKTop cXeMalapuiaih OMpPH  KYpCaTHATaH.
TpaustcTOp KHPHWNHAATH (CTOK) aMOJHTYAANH AETEKTODIAll  PeIKKHMHIA
KHpHul (CTOK)} TOKHIMHT 3aTBOD Ba OKHM (MCTOK} opachilarH KyWJaHRWI-
ra Gornukaury [, = f(U/,,) dopmynacn opkaa® wudonamadras. Mahaon
TPaR3HCTOPHUET WUl HYKTAcH 3aTBOpra (epunaéTrad V3rapMac Kyu/auH-
wK E,, xMcofura tpauzuctop BAX Hul HyKTacHMHW nacYRM STPHIMK CO-
xacura camwuTaiu. HOkopin dactotanH amnautyra 6Vitnya  monynsinda-
nadray tebpaHHILNAP RETEKTOPHHHI YHKHIDHTA Oepuarawia, KUpHuw
(cToK)la KHPHIU HII TOKHHHHT WMMYJLCRADH BYXYIra kKedaagn. By HM-
MyAbCJIap IOKOPH YaCTOTANH Ba NacT HacTOTaAM TAlIKAA  3TyBUMAApra
ara Oya46, FOKOPH YacTOTa/MH TAUIKHA STyByHIap C3 CHFUM OpKaIn Kop-
nycra (ujaccHra) YTkasub 1oCopmaiasH, MacT YacToTalmW TAURIKWA STYBYH-
Japu aca (QoRAaIH TAmKAT STYBURAaph) R, aKTHB KAPUMHKAA Kafil
ITHAHG ITHIN  KoHAencaTopH opkan ITHK ra ysarunagu.

Yacrotaau perekropaap cxemanapw, 3.10- pacmIa aMIIuTyla
Yerapajaarduin cozfaHraH TebpadHII KOHTYpAapHra 3»ra Oyaran
qacTOTa JAeTeKTopu cXeMacH Oepuarad. Bywmadl cxemMa curaannu
aMnauryiia GYfiuya dYerapaaawr OuaaH OHp KaTopaa KydafiThHpuid
um raprubups xaM umaaiae, Byupafl 6yaawnra cafab, Tpansuc-
Top VT HUHr oMETTEp 3aHKUpHAa katra curHM C4 Gunau wyut-
naHrad Kapmuiauk R3 maskyannrnakp. Tpausncropam kyuafTi-
puill kos>hUUHEeHTHHR CYHBHE DABHILAA KaMaWTHPHIHWIH, ABHH
KApHillga Gepuaaérrad Kyuaandin MEKIOpHHHHT Varaphiin, BAXaa-
T HII HYKTACHHW 9all TOMOHra cHAMuuHra caGa6 Oynain, Oy
sca ¥3 HaBOaTHAA KHPUIY KYWJIAHHIUNH aMIAKTY ZACHHERT KHYPAaRHIA-
ra onu6 xenaau. Hactorann AeTeKTopAall ¢XeMacH IOKOPH YacTo-
Taad uykrapufl puopnap (A1, 42) nam Tawkna tonraH yzapo pe-
30HaHC cHeTeMa opkaiw GordaHTaw HKkR L3C5, L4C7 Tebpanu
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3.9- pacu. Mafpon
TPAH3HCTODJIR eTeKTOp
4 cxemacH (@) Ba YHMHT
= Esn BAX (6).

i:UN

3.10- pacM. AMnimTyna yeknarHuin coajaHrad  teGpamMmt KOHTypHra sra  Gyaram
4acTOTA JeTEKTOPHHHHI CXeMacH,

KOHTYpHIaH uGopat. CxeManan kKypuHamukd, UM neTekTOpHHHHT
V¥3apo CHMMETPHK enkajgapupan okub Vraérran I, ma [; Tokaap
R6 Ba R7 wapmmnankaapna Us Ba Uz Ky4laHHII TYIWIUIIHHA BYXYIL-
ra KejatHpagH. MabiayMmkH:

Uy =Us +Uy; Upy=Us+ U,




3.11- pacm, Yacrora
2eTeRYupH skapadinnmnr
B-.KTO}) ﬂ“ﬂ-“pa}lMi]CIL

By epaa U, Ba Uy — L4 konTyp FaNTarHHMBY GKOPU Ba NacTky
KHCMAAPHAATH KYYAaHHIIAP,

Us Ba U; kyunanmiap BeKTOp KaTTanukaap 6yaranu cababim,
UM 1eTeKTOPHHHF eNKANaPHrd TabCHpP 3TEETFaAH KyUJaHHILAGPHHED
BeKTop AHarpammacHid KypaMma3s (3.11- pacm). Dynaaft Bexiop au-
arpaMMa opxanu OOFNAHTaH KOHTYPJH QaCTOTA XETeKTopu Ba TeGpa-
HHULTAD YACTOTACH OpACKNATH GOFJAHHUNU TYIIYHTHPHII MYMKHH, @
AHarpaMMa MoAYAAuHA 6YJAMarag XofaT YUyH KeJTHpHATaH, 6yHIa
yactora aeBrauuach (AF) woara tenr, Byura catad L4 rastak-
HHHr §pracura TYFpH KearaH Kkyudaaumutiap U, sa U, reckape
daszara sra. Hatumana merextop eakamapuaaru Ug Ba U; xyuna-
RHULIAD $3apO TEHT, YHKHINRAATH KY4YJa2HHUI 3ca YAADHHHT abup-
MacHra Tenr Oyarauud ¢ababaH HOJICZ TEHT.

3.11- pacvaa Gepuirak BekTOp ARaTpaMManal Tefpaunmaap
yacTotTa OYiiHua pereKkropaaHranfa 4Hacrora AeBHamusck (—AF)
Manuit 6YAran x0n0a «y4uHdu» GHTTa HMIYyAbC QXPAJHUH KYp-
CATHJATAH.

4-606. INEKTP CUNHAJ KYYAUTHPTHURAPH
4.1-§ YMYMEHA TYIUYHUAJNAP

Panno xypuamanapauur acocuili pasudasapuiran OupuU Kawm
KYBBATAH 32JIeKTp CHTHaJAapHE kyuaditapriuraup. Kyva#THpHio
HKapabuH ICKTP CHIHAAIAD KYHARTHPIHUNAPAAA EKH 3/eKTPOH
KyyadTHprednap ne6 HOMJ2ZHYBYH CXeManapid, KypHAMAJapaa
aMaara OIWHPHJIALH.

Kyuafirupruunap sasudacura kypa TOK, KyunauHw Ba KyBBaT
KyyafitTpruynapra Oyauwdann, Bysipan rtawkapd, KyuyaldTHPHAMIIN
Kepak OyaAraH 4acToTasap CTIeKTPHIa Kypa macT (0BO3) wacTotanH
kyyaptaprataap ([TUK), wxopu (pamuo} dYacToranad KyuailTHp-
rauaap (IOUK) opaanx uacroranu xyvaliTHpruunap Ba Golixa
TypAapra aXKpaTHaagd, Arap KyuafTHPUAAETIAH CHTHAA CNEKTPH
kyaa karra (10 mT'u naw oprag) 6yaca, YHR KeHT NOJOCANA Kyudh-
THPRHWiap el lopHTHAann. VIMOyabcal Kyd4aliTHpPradiaphunr dap- -
YacH aHa Myxapra MHCoN Gyaa caagn. CxeMalapHH TYSHAHUIH Ba
HUFHAKUINCA KYpa pe3HCTODHAH, TPadCPOPMATODAH, ApPOCeNnH Ba
fowKa KydadTHprEuaapra apaTHll MYMKHH.

KyuaiitHpruwiap HIIHHK KYHRAATH TeXHHK KypcaTtknuaap Gearunafipu



KyuafiTHpHIL KO(QpHIHEHTH, KHPHIL Ba YHKHIN MapaMeTpaapd, VTKAasuil
nojocacd  (KeHrJMry),  CHrHAMAapHUHr  OY3HAMUIApH,  KydalTHprHu
@. M. K. Kyuaiitupuin  kospdHinentd (K) HM KHDHII CHIHAJH napame-
TPAAapHHUHT KydafiTHpHIHIMra Kypa: Kywiaanum (K U), TOK Kyuu (K ‘,)
Ba kywsarT (K ) Ofiinua KydadTHPH KOS(UUHEHTIapuTa K paTHu
mymKHi. Macanan, xyaranum OyfiMda  KydyalTHpHIn KospuuMenTH Ky-
YANTHPIHY YUKHIUHAAH OJHMHIaH  KYUaHTHPHIITAH KYUYJAHUIUNH,  YHAHT
Kupuinpra GepuaéTraH KyqalTHDHIMIMN Kepak Oyirad Kyd/a1aHuil MHKJO-
pura nucbaTH OunaH ViyaHaJural KaTTaJHKIHD:
K ___U-{m(
v U :
KHD
tOkopraary kypeatunran yeynna K, sa K Japae XaM anugiaul Myw-
KHH.
Ky4af THprHUI2pHUAT KHPHIL BA YHKHIU Rafamerpaapu. Bynnai napa-
MeTp/iapra KHpHUI Fa YHKHIT  KYWIAHHILIADHHE  HOMHHEJ KaTTaJHKapH

Iiups 1y KHPHII BA WHKHUI TOK KaTTasukaapu I o [ XaMpa Ky-

AWTHPTHYHHHT KHPHIL Ba YHKHIL KADIUHJIHKJIaDH Bupr Buny MHCOT 6y.aa-

" . |
an. Yrrasuut nonocach (Af) AeS, Y3MHHHT MakcuMaad —KuAMATHAAH —

¥
(0,707) mapra wamafuinn MYMKHH 6%iray KydadTHpHI Koapbuiuentuan
yacroTanap jAuanasouura afituiain. ByHIal [MamazoH CHrHaa CTHEKTDH-
HHHP 3Ky/1a XaMm SIXum  KyyailTUPHJIafHTall  4acToTa  [10JIOCACHHH alfHK-
Jaarnn

UHE,

Q&f :fmsx"_—}rnlu'

4.1.-pacMia 9acTOTaJH KYyYalTHPTHYHHHL AMIIHTYZA-YaCTOTA
XapaKTepUCTHKACH KeJTHPHJITAH.

Curnannap Oysuanwu. Cxema 6Viinab doiiganu curnan yrum
HATHACHAA KY4AaHTHPTHY TOMOHHZAH CHTHAMJAPHHHT Gy3UTHIIH
cxemaza CHPHAJHHHT YTHIIH MKapaéHuia, YHUHD LWAKAMUHLD Varo-
PHIUH OpKaau GHIHHALH. Dy3umulnjiap HOYHSHKAN 4YACTOTAJIH EKH
tazany OVAHIIH MYMKHH.

Hounsugan Oysuanimnnap cxema 3jaeMeHTapu (Tpansuctopiap,
papuoaamnanap, tpauchopma-

TOpJap Ba X. K.) BOJbT-aMOep WK
XapaKTepHCTHKAMaPHHHHT  HO- P
YH3HKJAWJIUTH Ty(ailan Byxyara
Kenanu. Byuamaft xapaktepueri-
KaJaapia HOYH3HKJH ydyacTkanaap
MaBKya OVanG, YHKHLI CHCHAJ- |
JapH WAKAM MyTaHocud 6yama- L*_'EL.,_!
|
| |
| i
?c‘-l‘o
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rail yarapumiapra  ydpanam.
Hartuxana KHPpHII CHTHAJIH
IaKJan YHKHULLA 6}’3[»1»"[[‘2”1 l{:\:"'
punniiaa Oymanu. Kydaitupruu
cXemangapHaard  pedxTHB  3J€- 4 1. pacy. ITact wactorami Kyuafimiupriv-
MEeHTJ/Iap (CHFHM, HHAYKTHBJAHK, HHHT 4alToTa XapaKTepHeTHKACTH.

™)




TpaHcOpMATOpJIap Ba X. K.) CHIHAJHHHT 4acToTa V3rapHuiHra —
Oysuauinra cababun Oysianu. Byupafl 6ysuaninjgapHu KydyanTHp-
THYHHUHT YaCTOTA XapaKTePUCTHKAcCH TPadHTHHH KYpHUL OpPKaJH
Kypcarhil MyMKuH (41- pacm).

Ipapuxaar kypunapuku (f_.. Ba [ . ) macr Ba IOKOpH H4acToTa
yyacTKaJapuiia KyyaHTHPTHYIADHHHT KyqailTHpHI KO3hhHUHEHTH MHKIO0-
pu kamainb xerapu, Oynra cafa6 aHa 10y YyuyacTKasJ4apia CXeMaHWHT
PEaKTHB KAPILMIHK/IADH TaBCHPUHHUHE Ce3HIapauruanp. PeakrtHs siemenTt-
Jap TYP/H 4acTOTajH CHrHAJVIapHH asa Oy3W/aHULIApHTA YYpallura Xam
cabalb Gyaanu.

Happuit 6yamaran xyyafituprudsap

Haspuit 6yamMaran Ky4afiTHPruuJaap cXeMacHHMHT COAAAJITH Ba
3JEKTP KYpCATKHYJAPHHHHI SX1IHAdry tydaiing nact €xku I0KopH
YacTOTaJH CHFHaJ KyuyilanHmzapu GolljaHruy naliTha, MabiyM
gyeraparaya KyuadTHpHIUNA KYyananunaau. Byunnaf xyuaitapraunap
6uKyTONI €éKH MaHAOH TPAaH3IUCTOPJIAPH, pajHOJaMmnalap acocHiaa
wuruaanu, Yaap MuKpocxemanap (Ky4afTHPrHYJIap TYNJaaMH) Tap-
kubuaa xam 6ymagn. 4.2 - pacmzpa OHp KackalJiH, TPaH3HCTOPJH,
MacT YacTOTaJdH JAaBpHit OVamaraH KyualTHPTHUHHMHT CXemach
KypeaTHaTar. wiﬂgiw nefinn-
iHra cabab, pe3zoHaHC XYCYCMATHTa sta OyJaMaraH akTHB KapllH-
THKITH  KOJJAeKTOp  (amon) 3aHKMPHAA  JKONTALITAHJIMTHAATHD.
Konaexrop sanxupuaars akTHB KapLUIMJIHK acocHii 37eMeHT XHcob-
JIaHAJH. B T

Cxema 3JeMeHTJIapH Ba yJaapHHHT Basudanapu:

I. VT —O6ugyroui, p-n-p TUNHIATH TPAH3UCTOP KyudaliTi-
pyBuH 3sjeMeHTH Oynu6, YHHHr acocHja KydafiTUPTHY CXeMacH
fineaaran. KyuafiTHpull jKapaéHu XyCycHsITJIapHra xypa 3aHKupra
rpansucropaap Y3 (YH) ymymuit  smurrep, ¥YBb (¥V3) ymymnuf
G6aza Ba YK (VC) ymymuii Konnextop cxema OViiHua ynaHullu
mymrud. ¥ (YH) 6yiinua ynauwranga, cMrEan Kyuiaandil Gyiimua
AXWIH Ky4aHTHPHAALH.

2. Cl, C2 — axpartruu (yTHm) Kouaewcatopiaapu 6Yaub, kyuafi-
THPHII KacKajJapHHM NOWMHEI TAlIKHJI 3TYBUHCHHH GHp-OHpHAaH
aXKpaTHUl YYYH XH3MaT Kuaaau. AXpaTruu KOHAEHCATODJAapPHHHHT
HIN MPHHIMOH, TOK Man6aH KYUJaHHIIH KuiiMmatTHaaH kaMm GyaMa-
rad Ml Ky4JaHHUWHra MocjaallTHpHAran OYaub, KydaldTHPHAAET-
raH CHrHAJAJapra Kyjaa KaM peakTHB (CHFHMJIH) KapUWHAHK KYp-
caTHIl JIO3HM, SbHH CHFMMH TPaH3HCTOPJM KydaliTHpruujaapia
10,0 Mx® raua, namnand xyuafituprugnapia sca 0,1 mk® raua
6Vulin Kepak.

3. RI’, RI” — 6Gaza XyuyJauMIHHUHT TAKCHMJIarud KaplIHIHK-
napu 6yau6 Xxu3Mar KHaamd. Yaap Tpauancrop Gasachpaaru KyuJaa-
HHII KHIMaTHra Tabedp 3THO, YHH MabiayMm GeardHiaHraH HIl Tap-
tu6uga uutawra Maxoyp sragd. By Kapliuaukiaap xaTTaAnkJia-
pu Kyfinparn (popmynanap opKaaH aHUKJaHAIH!



i = £ UB%0 . o0 pir = YB0 0,
Igo +1x Ia
6y epia E —Tox Maubauw xydwnamnum (B), Uy, — TpaHsmcroppary
MUl HYKTA XOJaTWHK BHRKAGHAUrAU Kywnanuw, /o, — Taws Mg TapTs-
ounarn Gasa TokH, [ ¢ — AKpaTrud (TAKCHMJIATHY) 33HKHDH TOKH.

4. R2 — 3MuTTep 3atRHPHAATH KapWHAHK 6%au6, WUl HYKTa-
CH TeMmMOepaTypacHHH cTabHAJalAH. YHHHr KulAiMaTaapu OHp Heda
103 OMmpaud, 6Hp wewa ROM Tada  Gfaaam;

5. C2 — 3MuTTep 3aHKHPH KOUASHCATODH {(CHFMUMH) TPAH3HCTOPHHHK
IMATTED 3FHKAPHLAH OWUO YTaBTTAR TOKHHH, V3TapyBuaH TAIKWA 3TYE-
uncH GyAHda Tox craSunuzaropi O6VAHG XH3MAT KAJaZd, YHHHT CHPHMH
Kylugard GopMyaaiad aHuKJaHagn:

10e
C=—gmogRr kD)

By epaa [, — KyyalTHPUJAETTaH CHTHANHHHT 3HC TAcT YacToTacH,

C2 — xuiimary 10,0 kmd atpouna 6ynany;

6. R 3 — kyuafiTupaiu KacKafMHMHE 2cOcHil (IOKT8HHII) KaPUIHHEH
64aud, yHaan KydafiTHPHAranm KyuyJadHuidl KaTTaJHTH OJWIaaH.

R3 wuiiMatupydr nuin taptHOHga Kupxroduuar gyfidara

Eu = !KO.R3+UK0 +‘,90'R2

mwapTHey GaxcapaauMrad  guaub oaudagd. Kyn sawmwupnapaa R 8 uuur
kuiivatd 1,5 nan 10,0 kOm 6ynaawy.

Haspuit 6yamaran KyqaRTRPIAYNGPHAHT HOLAAM RPUHUNIA

SnekTp TeGpaHHIUIAPHHH KYYAHTHPYBYH TPAH3HCTODAH Ky4afiTHprii-
JADHHHT WA MPUHUMIVIADH  KOJUICKTOD  3aHMKHpHmart (/) Tok Kuit-
MaTi OusaH 6aza- SMHUTTEp 3atKHPHTA 6epHiradTran KHpung KYUWIalHwH
(Vg ) opacunark Gor/anMlFa acocdadrad. Arap 3MHTTeD 3alxupuia
(vmp) curnan Gyamaca, ynman ({5, ) 3MuUTTED TOKH, KOJUIEKTOPAAH 3ca
{/.) xotekTop TokW oxnG yragn. RI wa RI” xapwuankiap xocua
KMMRRTraH CHMKHIW RyunaHdiuHpuir (0,5 B ra TeHr) mawaym kuimars-
Aa Oy TOK/ap TaxMilHaH TeHr OyJanM; AbAn, IBO & 1y 6¥arany yayy
Ivo =30 R3 aKkTHB (Barpyska) KapwIHTHAAH TOK ([, ) OKME VTh-
unt  Typaiin AoHMHIL KYWIAHHLI TYUIHIIM  sYKYAra xedamd. bBywn
AAMKUPHUAT  OHP KHCMH Y9yl OM x0HYHH Opxany Rdojaall MyMEHIL

URSC):!KO'R'B.‘

Arap TPaHSHCTOPHHHT KHDHWMIA HII HYKTaCHHH CHUIKHTYBYM KYWIaH#
T 6npra._cm“Ha.ﬂ (v,,,) Y Oepageran Gfuca, ynpa 3sMHTTep
samxMprian okl yraértran Tox Murfopd Varapaad. By xoaataa asmut-
TepAaH YHKAETTaH TEWMKIAP KOHIEHTPAuHd MHKAOPH Yarapamll, natd-
#aa KOJIEKTOPAArH TOKHHHT MMKIOPH XaM  VIraprar/IBTHHA KYpamua,



Bynra caaG kuprii TeOpaHHWIAGPUHRHT SMITTED Yrmmugard TOpMasi-
JIOBUK MaitAoH TABCHPMHMRT OPTMLIM €kH Kamaiimwuaup. DByngan Kydu-
JarK XyJnocara KeJMIl MyMKMI: TPAHSHCTOPHHHT aHa [yxAal Mol rap-
TaGHra moc (TpausvcTop BAX HHHT WH3WKAR  {3rapyBu  yyacTKacnaa)
KeTaH BAKTHIA KOJIEKTOD sauHpuaan oxuG yraérraw (f ) Toknumr

Y3rapyBuad T2IUKHJ S5TYBUMCHHAHL UWIAKJAM KHPHIU CKrHAJHMHMKACA ¥X-
wam G¥aaad. KonnekTop TOXHHUHC V3rapypuaH TaulkMi sTysudcH R 3-
aKTHE KApIIMAHKAAH VTTaHJd KUPHIH CHTHAJMHH (Ugup) Y3rapuivra afi-
Hap yXwall YOKHN Kywsaraaw (v, ) HA xocdd kenafr. Hukuw xyd-
JAHHIUMHHHE Y3rapTUpYBua TallKHA STYBYHCH KOJNJIEKTOP 32HIKHPHAaH
C 3 cwrum (YTHL CUPAMH) opkand VTHO, KyyalTHpH! KacKaudra YTaid.
0kopria KenTUPHAAETTAN CXeMaHWHT [acT 4acToTadH KyWaHuur 6Y-
A4 KYUAHTHPHIN KO3DOHLEEHTHHH aHHKRaRMH3:
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Arvap I =1, un svmBopra oncak, oopuaard uPIAaHH  Kyfdnaatida
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$a3acy YUACTKACHIATH KHDHUT KapIUMadard, R 3 -— Harpyskanpur axk1He
KapliHasry Gyarany caaban Ky > 1 6ynagn. KOxopuaarn ygolanaphu
LTHOOPTa ONICAK, KYYaHTHPIMY cxeMacd €pRamMuia KHPRUI CMPHANMHHHD
KYBBATHHY XaM Ky4YalTHPHLI MYMKHHAMCHHI KYPHII MYMKHH:
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Gy epia LIyHY afiTHII 3apYPKH, KMPHUI CHTHAMMUM KyyalTHpHUI, cXeMa-
MIf TAIIKWA 3TTAll §apya  sjeMelTNApHMHT aKTHE  HIITHPOKHAA AMAAra
oinApHnaan {KydaliTHpHiu QakaT TpaHsHcTop &paamuaa Oyyaan  jferail
Tywyrua HOTYPpH). Kyvaltupum »Kapagiti Tox Manbay E, SHePrHACHHN
HCTEBMOJ KHJAHID OPKadH amanra owHpadagy. Tpausuctop By epia
GoIKApYBYIM DYHKIMAHH  Oaykapaid, SBHA KHUMK  KAPIWIHKAH KUPHLI
saHKUpura GepuaaéTrad KyuWiaHHll (KYUCH3 KHPHID KYWiaHMI) TahCHpH-
Ja KarTa KapIUMAKKIM KOJANEKTOp 3aHKUPHiaH okuG YTaétran TOK MHK-
JNOPHBHHT Yarapunra oqu6  Kenaid. TpaksucTop KHDHIE  KapIWIHTHHU
YHKUIL KapPIOWIMTHTa TpanchopMatmsaaétrangail 63 tyonaau. «Tpad-
acTopy cysH uuransya dransfer of resistor» cyauman omuHran 6yau6,
«KAPUIMITYK  TPaHChOPMATOPHY JeraH MabHOHH Oepany.

Tparancropnap acockiia furHarad paspuli 6YamMarad KydafTHprudsiap
TpaH3kcTOpAK POA sappa 1oKopH  uyactoTand  TeGpaHMUIIApHM  Kydaii-
THPUILAA XaM HULIATAIaAH. Dyxnali xoiiapia KupHiy Ba WHKHMII Kap-
LIWAUKAAPH XyCYCHATAADHHH 9BTHOOpra oanll Kepak. KJOKOpH dacToTadH

TeGpaHHUWIIAPHH KYHalTHpHIL KosddumuenTaapuiy Kyidgaars udosa opka-
S AHHKAAM MYMKHM:
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Oy epaa K — ¥pra vacrotain TeGpaRHULTADHH KY4aHTHPHUI KOAppHLLHEH-
™, C,, — CXEMaWHHI JOKOPH uacTOTaNH TeGPAHHLIIAPHH KydalTHpraa

KAapUHINK KWIALHCaH  «NapasiT» CHFHMM, g,  — CX€Ma HSHKHHIaTR
SKBUBANIENT VTKA3YBUAHJHK,

4.2-§. TARJOBYAH KYVYAHRTUPTHUJAP

Tanaosuan kygafitupruyiap POA napuuur mwyga Ker coxana-
pHAa NIEAATHAMOKZA, OyHra ca6a, yaap Top OOJAOCALATH CIEKTRP-
Aapui Kyyahitapazu. bydgall Ky9alTHPrHUNapHEAC YRKHIOMZATH
«0KNAHMUI» Gyand pesoHauc Gepa oaalMrad cuctema Xucolaa-
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4.9. paes. Tpa.sucropan masphit 6¥amaran  KydaHTHPIHYHAHD
cremach.
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4.3. pacM. Pesonanc KyuqaHTHPIHY CXEMACH.
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Hajau. Pesonancxonucacura Kypa TOp MOJOCAZAarH CHTHAJNJIAD HYH-
AAaH KepakJH 4YacToTafarHCH TaHJaHajH Ba KydyalTHpuiaaim, WIy-
HHHP YYYH XaM YJapHH KYNHHYa pe3oHaHCJAH KyualTHpruumap aed
OpHTHAAAH. KyuaHTHPrHYJapHRET pPe30HaHC CHeTeMacH OHp KOH-
TYPAH €KH V3apo Gorjanran OHp HeYa KOHTYPAH OVIHIIH MYMKHH.
Yaap BasHdacHra Kypa KOHTypJaap vacrota OViiMua MocJaHyBuH,
GOLIKapHAYBUH €KH MaLJYM uacrorara cosjaHran OVuaand. Byupgaf
KYYaHTHPTHYJIAD HKKH Typra O6yJaHHanH: OHD KOHTYPJH-pe3oHaHc-
JH Ky4alTHPruuaap; MKKH €KH VHIAaH OPTHK KOHTYPJIH-[0J0CHIH
KyuafiTHpruusiap. Dy HKKana Typ Ky4aHTHPrHuJaap TPaH3HCTOpJap,
gamnanap €kH wmukpocxeMmanap 6aszacHiaa HHFHJAAAH.

1. PesonaHcau Ky4adTuprayaap

4.3- pacmfa OMKYTOM#A TpaH3HCTOP acocuia HUPHITaH, GHp TeGpaHHIn
KOHTYpJIH HacToTa Gyiimua C, KoHIeHcaTop épaamuia MOCTaHyB4YH, I0KO-
pH YacTOTasH, PEe30HaHC/M KYYaHTHPrHY cxemacH kypcatuiran. by cxe-
MaHHHI afpuM 3JeMeHrjapu maspuit 6V/Mmarad Kyda#THpruuaapfa yu-
paijurad HomJsiap GWJaH HOMMJAHAAH Ba VJapuuHr pasudanapy xam Oup
XHJT.

Daspuit 6V/iMaran Ky4aHTHpruunapiad (Gapijd pesoHaHc KydalTHp-
rHYJapaard cxemanapia YSHHHHD XYCYCHHA 4acToTacHra sra Oyaran peso-
HAHC KOHTYpJapH mapxky] OYmub, yJapHHHT TeGpaHHil YacToTacH KyHH-
Jard uoaa OpxanM anuKJaHaLH:

1
fo= on V‘-[:éo— (T').

Cxemanaru ysrapypdan curumsn C, KoHJeHcatop @€pIamuga HXTHE-
puil pe3oHaHC YacTorara SpHUIMII MYVKHH. Arap 49acToTa CNeKTpHHH
KyJa KaTTa [IuanasoHia ysraprupuur tanab stuica, y Xoapa C, Guiau
Gupra MHIYKTHBIMK L, Xam y3rapum MymkuH. Macanan, panuo KypHi-
Majapuia MaryKyil FadTak/apHu KOMVYTAUHAMANl HATHXKAcHOa, TypJH
TyIKuiaap nHanasonuHt taunawn (B, CB, KB éku YKB) mymkun ra
1y TYJAKMH IHanasonuaard MXTuépuil cranmuuanuHr uactoracura C, €p-
JaMupa co3nab oauHani. MabayMk#, KYYa#THPIHUJAPHIHT FaITAKJI4ADH
HUMla CO3JIAHYBYM, XapakaTNaHysuH V3ak KoHnamTupuirad 6Viame, M-
Jiafl YHKAPHII KOPXOHACHIA MHAYKTHBJAMTH Mabaym  OViran (kepag.l
HILIYKTHB/MKAArH) FanTak Taii€épnanagu. MHnykTaeauK ranTari Ba Vsra-
pYyBYal CHFHMJIM KOHJAENCATOpP Y3apo napajien €k KeTMma- KeT YJaHHiIH
MYMKHH; Tapajiies yJaHTaHla TOKJ4ap Pe3oHaHcH, KeTMa- KeT yJaHTasla
KYYIaHHILIap pe3oHaHcH xocia 6yianu.

TpausHcTOPHHHT UHKHIL KApUWIHAMCH OWiad HaebaTHard KacKaJHHHT
KHPHLI KAPIIMJHCHIY ¥3ap0 TeHrJIAlITHPHUT Makcanuja Kynuuda rtedpa-
HHII KOHTYPJApPHHH TYJIMK yJaamacauk Xam Myukun. Kymnua PI, P2
yaam Koshhuientaapd cxemManapaa yupab Typaid, arap KOHTYp TVJIHK
yJiaHca, yaanmm xosppuuuentn P =1 6yaanu.



Pe3oHaHcam kKy4aHTHPrHYHHHT HILJIALIH

IOxopy yactorasu KHpHUI Kywiasuimi yraiun  Konjaencatopu C I op-
kanu Tpausuctop VT ra yaatmnaau. Dy BakT opaiwruaa yarapuun Xxy-
cycHaTHra sra OVJraH KyuJaHHil TPaH3HCTOP OpKa/H yTaéTraH TOKHH
yarapuidra (afipuM Bakriapfa OyTyH 3aHxup G6yfsiab okaérran ToOK
Varapuiura) TascHp Kypcatagu. Kosiektop TOKHHMHP [ arapysuaH

TAlIKMA 3TYBYHCH pesoHaHc KoHTyp (L, C,) opxa/i¥ VTHIIM HaTHKacHaa
Pe30HAHC 4YacTOTaCHAA IOKOPH SKLHBAJIEHT KapLIMJIHK XOCHI KHJIHLIH
MYMKHH, DYHHHT YYYH KOHTYPHUHD XycycuH (f,) 4WactoracH cTaHuHsA
TapKATaéTran IOKOpH d4acTtortand cHruaa (f ) Guiad MOC TYIIHMIIH Kepak,

S'bHHU pe3oHaHC WapTH Oa)kapuiuimd Josum. DBy Bakraa peakTHB  Kap-
UIHMKAD KHAMAT/IapH apTOMATHK DABHILLA TEHTJIAILMILN Kepak:
XL, =XC0.

KOHTYpHHHI  3KBHBaJIeHT  KaplUMuril g, HH dacToTara GORJIMKJHMIH

pacmaa xearupuarad (4.4-pacm). Yacrora pe3oHaHcu BYKYAra KesMUIM
(fp = [ ) HaTHxKacuja pesoHaHc Tok# Maijlo 6Y.1aAd BA KATTA KBUBAJIEHT

KapIIAIHTH &, Ja I0Kopd uactoTann kupHw kywmanmuy U jan K
MapTa OpTHK Kyunauuin U, . Byxyara kesaud. PesonaHoiu Kydaitip-
CHYHHHT Kyyaanuw Gyfinya kydaiiupum (K;) xosdduunents KyHularu
topMysia OpKaIH aHHKJIaHaju:
KU=PI1-P2.5-p:Q,,

6y epna PI, P2 —xgoutypun yaam Ko3phiaiauentd, S TpaHsucTop Xa-
pakrepucrugacy, MA (B), p— kourypuunr wapumaurd  (kOm), Q, —
— KOHTYPHWHI SKBHBAJIEHT aCHJIIUTH.

Qapaz gunaink, Kydadrupum kackagn KT312 tpansucrop acocuia
u “ MA
duPuaran  GYacHn,  YHMHT  THKJMK  XapakTepucTHRacH S = 155~

3KAHJHTHHH 3BTHOOpra oim6, p = 300 Om wa Q, == 100 O6¥uran 3amo-
HaBuf TeGpaHmu KOHTYpHAan dofitasanran  Bakrtumuspa Pl = P2 =
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4.4- pacw. Kyuafitupnw xoab@HIHEHTHIHHT HacTOTAra GOFTHK THK
rpaduri:

& — yuyMifi gfpuunwn, 6 — acuanurura GoPAHKJIRDH,



Oyaranaa Kywafitapuil kopduumeutd K, = 450 6y uumngd KVPHIDHMH3
MyMKHH. Byajan mynfgall xymoca KHAHID MYMKHAH, Pe30OHAHCAHM Kyvah-
THPTHYNAD OepufaéTraH cHTHafMHH OWp Hewa 103 MapTa KyyaHTHDHW KO-
Onavstura sra. Mywunr yiyn xam ynap P3A napaa logopd dacTotamu
TeOpaHHILIapHH KYWIAHHLI napameTpnapn 6yiinua Kyvalfrapuliia Hita-
THJIA M.

2, Monocanu gyvaiiTApruanap

4.5 - pacm, a ga §3apo Gornavrai MKKWTa KOHTYpJAHR LoCy mosgo-
caJin  KYyUYaATHPTHUJAPHUHT cXemacH Kypcatuaran, [lojocann
KYYaHTHPIHYAAp DpE3OHAHCANW  KkydalitHprudnapaan ¢apkad  pa-
puia Tedpandw KoutypanapHh FOCT tomouwnman Kabya aTHAFaH
MabAYM qacroTara coanaHrak O6V1aiH, STbHH HIO XKapaénAwaa yaap
Kafita cosnapMmafian. Macadan: P2A napaa nonocaan ¢uasTpaap
(re6panniy xoutypaapn) craumaprt 10,70t mln, 465+2 &I'n,
6,510,101 mMI'n nn opanuk yacToTanapra, TeJAEBHU3NOH KypHaMaJapia
aca 6,5; 35,5; 37 Ba 39 mI'u vacrtoranapra coanauans.

[Tonocann kyualiTepruuaapaa TpaH3HCTOPAAP BA IOKOPH YACTO-
TaAH pajnonaMnalap KyveahTHprid acHobnapn cudateaa Gobaa-
NanunanM. Xap Kahjaft noaocaidt KyYaBTHPTHYHHAT MlAAW OPHH-
UHNU Kyfinga KYpud yHKHnaanraH KydalTHpPrauHHKHra yxilam.
Busbwu muconmmuaga kyualitupypun acfof cudatiga n THDAard
Mafigouan TpausucTopiaH  dopmanaunarad, OpaaHK uactorTaan
KYyucH3 KupHIl curdany (afitajinuk 465 xI'm) tpaHsucrop 6asa-
CHra OepHJIafH Ba CHLHAJHWHT KYTOH Ba KATTAJMLHIZ XOC 3JCKTP
YTKA3YBUAHAHKHH ¥3rapTHPYBYH 3JeKTp MaBAoHH Xocuna Gfnanu.

TpagzucTop Kanan sJeKTp YTRAZYBUAUNTHIHHT Y3rapuLIH HaTHyia-
cHaa yHAaaH okud Yraérran Tok moayasudanapand. CTOK (KHpHm) TOKH-
NHAT TAIKHA 3TY.UYCH OPATHE  UACTOTard CO3TAHCAH  CHIHAN QHALTD
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4.5- pacM. Togocaan ®y9IATHPTHAHAHT
cxemacH (g) Ba pezouanc tascudu (5)




koutyp L, C, nag $THG, KHPHIM CHTHAAHHIHT YaCTOT&cH ra aMIlauTy-
Dach 6¥itua §:rzpapd. HaTwkaga mnapajnen KouTypra Pe3OHAHC TOKH
xocli 6, L, KouTyp artpoduaa KywiM MarTHHT Malionn  Bymyira
KenTHpagH. KouTypaap opaciila (Buma- €H  skofsawran) Muayktus 6of-
datnm 69aradn cabadak IKKMHYM KOHTypla HHAyRUMOH MOK xocua
Gynapu. L C KouTyp opajuy vyacTOoTara codsaHrad OGV4H0, yHAaa xam
Pe3CHAHC XOAMCAcH K3 Oepafd Ba KYuaiiTHDHAral cHIHas Xockdt OVaanmi.
KonTypaap opasurudr (raatakaapbiu  Oup- GHpura  AKMINAWITHPHE) 13-
TapTHpud, KyYadTUPTHYHHHE YTKAIHIL [OA0CcaclHM  O0KapHIn MYMKMI.
4.5-pac™, 6 pa fofocand KyualTHPrHYHHHT peJoTaHc XapakTepHCTHKacH
GepHaran. DyHAaH TALKApH, pPacMAa xap Xu. COrJaNHLLIAD RapaMeTpuia
0,707 K/K, carxuia §reazkl nonocackin (Af) YarapHmy Kypeatiaras.

Mxtuéprin GorJanuul [oROCadH KYWalTHPrHYNHHT pesoHauc
XapaKTepHCTHKACH OHDP KOHTYPAH pe30HaHC KYYafTHPruYra HHc-
Gartad sxWkn TYpTOypUaKk wmaxasna 6¥aub, 10K0pH  CR3THDAHKKA
sra. [lonocann kyuafiTHprHunap TeaeBU3OP, PaIBONPHEMHHKHMHT
Opafdy YacTOTaNl KyHaHTEPTHUJApHAZ Ba paAROaNNapaTAapHMIT
IOKOpH uacToTalH TpakTHAa wHwJaaranaan. 4.6- pacmas Tinmaaw-
rak ceneknuAad, typT OYyFuuan $uapsrp {TCP}ra sra Ojaran
HOJOCAJH, TPAaH3HCTOPAH KyudafTupriy cxemacd Oepuiraw. by
Ky4aHTHprud OHNaH I0KOPH 4AcTOTaAH CHTHAJHH KyYaRTUDHLIHWHT
PE30HAHC NPHHUMNH 0KORAJLarH KVpHO UYNKHATAH CXeMajapHuKH-
pan QapK KpamafgH, Jlekwn Ey4alTRPruu MHKAW  3QWKEPHAATH
QOFnUHrad  KOWTYpaap cucTeMacuuyr Oyuwaal Tyswauumn  §yp-
vaknu ¥03p(PHUMEeHTH aH4ya KaTtTa OVAraH  pe30Hauc Xapak-
TePHCTHKACHAH OJIHINra Amxou Gepaaw, Oy sca JOKODH TaRJOBYaH-
JHKHH Ba CHTHaJHH KYyYadTHPIIHH 10KOpH cuatnn GFAHWNHE
TabpMHERafiAN. ¥3ap0 MEAYKTHR-CHFUM aloKahapH épaaMuia snek-
TPUHK OOFJAHIaH BAa CUFHAJN YACTOTACHIA CO3JAAHCAH HHAYKTHB
FasnTaknap L Ba xoHmencatopaap € paw  Tyswarad  OYFunaap
$UALTP 3NeMeHTaapH 6Yant xucoOaaHaan. ABtoTparchopMaTopHH
YAaHHEL cXeManapr Kyd4aliTHPCUYHWHD  KHPHIUI Ba YHKHILHAATI
TYAKME Kapuwuaugiapuey Ba OYrunnapHr Oup-Oupr Guaran ¥zapo
MOCAAWTHPHIL HMKOHHAY Depann.
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4.6- pacm. Tioaasran cesexuua guastpy (TCP) norocanu
KyvaHTHDIRY CXEMacH.
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TCD au kyyaftTHPTHUAAP TPAHZUCTOPJIH TPHEMHHKAAPHHHT Opa-
JAUK YACTOTAMH KYUaHTHPTHUMapHaa KYIAaHHAAMH.

4.3-§ TPAHCOOPMATOPJIH BA IOPOCCENb KACKAILJH
KYYAATHPTHYIIAP

Katra xysBaT/u cHruaniap nappuit G¥amaras KyyaiTHPIHYJIaPHHHT
Harpyska KapWHAHTHIA KOMIEKTOp (aHOd) TOKHHHHT IHOHMANA  TALKHI
3TYBUHCH XHCoOHra KaTTa KyeBaT awpand6 udkagd. LUywuur yuyd Te-
mamnit POA pa aktee sarpyska R,, ypuura tpancdopmatop €kn apoc-
Cejib KYANAUHIAIN.
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4.7- pacm. Tpaucdoprarodau xyuafiTHPTHY CXemanapH

4.7- pacmpaa 1padcdopMaTop acocHaa GaxapuaraH TtpaHcdop-
MaTopad Kyvafitupruy Oepuaran, Tpanchopmatop UyAFaMAapnia
KHYAK KapUIHAHKAH MHC cHM K¥aaaduaranawrn cababuum, HoMMHHA
TOKHWHT TalIKUA 3TYBUHCH KWuuk OGysmaam, Oy s3ca ¥3 napbartHzia
Apoccenb Ba TpaHcdopmaTopaa Kam sHeprud capg 6yauinura oaud
keaagn. [acadtrpypuu tpancopmaropuuur cxemana (W2 Wi)
KVYMAAUAIEA KYYaWTHPrHY  KOANEKETOPHHHHT JOKOPH 3KBHBAJIEHT
Kapuyauruud nact OMAM KY49alTHPrud IOKJIagHll Kapiuuaury Ou-
gan {MacanaH, paaHoxadeny Exu AHHAMHK FANTAK) MOCTall YUyH
kepak. TpaHcthopMaTOpAH KyuaiiTHPrH4/aap HKKH THNTa: OHP TaKT-
JH BA HKKH Tarrtiadra Oyaudasu. Bepuaran 4umgwm kyBBaTH, PYyX-
caT THATAH HOYH3HKAN OGvanauwnap, PDA RuUAr Texamnn Hulaa-
wnra gapa6G y éku Oy cxeMma KyualiTHPrHUAADH HIWLAATHAAAN.

1. Bup takTau TpancihopMaTopan Kyuaiitupray

Bup taktan TpanchopMaToOpAM KyuafiTHPTHYUNED CHTHAMHH KYY-
AauMIl napaMetpH Ovinwa KyyafrupyBuM (KacKaaaapapo Ky4dad-
THpru4) Ba KypsaT mapaserpu OFfiuva KyuaATHpyBYUH (9HKHII
KyuailTHPru4d) Kyuahtupriaynap cadatuaa uwnatananx. Kackag-
Napapo KyyafiTHprHY NAcT HaCTOTANH BA OKOPH YacTOTaln CHr-
Hafod Kyudawxw napamerpu 6YfHua oAgHEAAN KydaHTHpPHLIAA
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4.8- pacm. Bup Taxrm TpakchopMATOPSN YHKHLI KyMaRTHPLHGHUHT CXeMaTH,

doiinananunaay. Kackagnapapo KyualTHpPruufa OXOPH KYDBATAH
MacT YactoTajJd TPaHSUCTOPJAapP BA NACT YACTOTANH ¥3aKJAM TpPaHC-
¢opmaTopaap KyJaaanuaagH. by rtpawcdopmaropaap Oup éxn
HEKHTA CHMMETPHK HKKWJaM4H §pamra ara (4.8-pacm a,6.8).

4.8- pacm, 0 na xypcaTHATaH MKKH CHMMETPUK ¥paM (w 2) (w3)
ra sra OVAraH KacKaajapapo TPAH3ACTOPAH KydalTHpPrad, $asont-
pepcan Kackam chdarhia Hiwgaian, Kackag SHKHIGHIA HKKKTA
TeHT, JMeKRH Kapma-Kapiin ¢aszany Kyyaanuw xocun O%aazn. byn-
Aad cXeMa YHKHILAArH HKKH TaKTJAH KACKaAJapHH OJAHHTH Kac-
Kai OnJaH MOCAaLITHPHLE YUyH 3apyp.

Kacrafnapapo KydafiTHprauHuur TpaHsdctop Gasacuaa curHaa 6.1
Mardufia, YHUHT KOJJIEKTODHAArd KYUYJIaHHIN EK ra Akud  6ynagn. by

BAKTUa 1pancOPMATOPHHEF HKKHIaM4H Y/IFAMHAATH YHKHIT KY$JNaHHILH

U Hoara Tear Gisagn. Tpamsuctop Oasackra curdanm Gepuiramia

KOAEKTOPAArH TOK KHPHIMAATH CHrHad Taktd 6¥imua  y3rapub, Tpamc-
opMatopHuAr Gupaamun wyiaramuga (TP) VarapyBuyaH  KyunagHill XoCH
KHJajM Ba YHMMHT HKKHJIAMYH %yaFaMuAa Kydaann K mapra Kydaiud
TpancdopMaUHaIanaiy.

4.9- pacMaa TpaHchOPMATOPNH KACKaAAAPAPO KYNAHTHPTHYAAP-
KHHT YH3HKAH OY3HAHIIM KaM 6yaran xoa yuyn (A kaacc) BAX
HH YM3HKAH KHCMHEA Huwzalg kypcaraaray. Ynxwm tpancop-
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I I 4.9- pacst. KywaliTuprawmnr «A» gaace-
I | & Ja HIAZHIHYE TYWYHTHPYDUR TpadHK.
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MaTopura sra Gyarad KyvafiTHprHunap IoKAasuinn cuadaruia,
OR&TAa SHEPLHsA Y3rapTupruve wunaranagzy. Macanan, pazuoanna-
pat/iapfa AHHaMHK Kapdall €xH KoJolKa, papHoTapKaTrHuja Tia-
KUH TapKaTyBYH aHTeHHa Ba X.K. AaH ‘doinajavunaiy.

Dy xoanapna tpaucdopmartopin KydafiTUpruagap OKIaHHLIHAA
SHT Kyn Oepwaran kyBeatr xocuad 6ynazu. Wlyuunr yuyn Gyspaf
KACKal/ap YUKHII EKH KYBBAT KyvyaliTHprHumap Aefinaanu. ¥napra
ONIHEAAH KYWJIaHHI Gyfddua kydyalTHpuAradH ceHrpan Oepunand.
Yuguw rparchopMaTOpUEMHr OupiaMuy uyiaramn (@) HKKWJIaM-
uyp uyaramura {@y) aHcbatad arda wyn. TpaHchoOpMATOPHHHT HK-
KnaamMun uyaraMu fifron, 03 Ypaman MHc cuMaaH ubopar 6§aradu
VIYH y oHT x¥n dofinany KyBBaT axpaTaly.

Curnannu wyspar O7HHIa kywalTupyBod cXema Ky#AWlaruua wiunai-
4. Tpansucropuuhr GA3acHTa KHPHII CATHARAM OEpHJIMILM  HaTHXacHna
YHIHE §334CHIa 3MUTTSp TOMGHMAAH V3aTHaabtraly Tellukaap CcoHd P
{arapafl, HaTHKAAA KOMEKTOP TOKMHMHI' KaiTaJHTH XaM KHPHLE CHTHa-
JHT4a MOC PABULIKA y3rapafd. KoierTop Toke /. YdgHim  TpaHcdopma-
TOpHHUAT GHpAAMIH uyaramidad  §Tu6, Oepiarad loxkAanBuigga  Tatad
KHAHHAETTAH KYYJaHAWgad OBp Heua Mapra optuy KyWIaBWIL TyHIHILH-
Hi TabMHHAafAKM. Cxemana MacaBTHPYBYH, MACT YaCTOTANH TPaHCPOpMa- .
Top KYJAW KyYJaHWANIA HOPMAN XoJaTra KeJTepami, Oy sca wokaa-
ninard TOKMAKE opraumira  omid xegaad. Hamxaga curwaanya Tox
BRIT KYUJAHHID XaMAa KysBar GyHAHYA KYUYadTHpHID UMKOHH #PATHIAIH.
DBrpaaMun uyasamAa xocka OVAraH MarHAT MA¥IOH HKKHAAMYH 4yaraM-
Aapaa 3MOK  muayxuvanalian Ba y 3 wapfaTga kapHai  Ypammapy
OpKany Tog okng yrdwmnra cabad Gynapd. Havewapa xaprall rantar-
gai Tok OKHG VTHIIH 3JEKTPOMATHNT TYAKIHAAPUANT 2KYCTHK TOBYIU
TYdigAHAapira ailiadnwura cabaé 6ynagu.
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4 10- pacs. FlRKH TARTAH ubgml  Kywafithp-
THYHIHEE CXeMacH (@) Ba VHHHF HILTALL "pa- f

tnru {6).

o T
2. HgxH TakTJH KypsaT KydafiTHpraunaps {
. |
PaanorypniManapiaa KaTTa YMKHLD KYB- !
BATHEH OJHIN Y9YH MKKH TaKTAH KyyaHTHp- ; ‘l + :
ruyaaphan  goitgananmnagi. Ilact  vacTe- v +

Tal KyBBaT TPAHIUCTOPJAAPH 3COCUAA fCad-
TAH UKK# TakTiii KYBBAT  KydafTHpriu-
ier oxemacy  4.10-pacm, a 1a Kypca-
THJIrad.

Cxema petannapw: Tpl — xacxkapaapapo o
MOC/AUITHPYBYH Tpancdopmatop; Tp2 — 4i-
ki Tpancopmaropy; fp !, Fp 2 — napan-
Jeql yaaHraH pafnoxapHainap; €, — GJoKH-
POBKa KOHAEHCATOPH (AMpaTruy KorAetca-
TOpH); Cp — Ky2aATHPIHUHUHT YacToTd  Xa-
PAKTEPHCTHKACHHH KOPPEKTHPAOBHH  CUFHM;
R [ Ba R 2 — fasanunr YarapMac CHKHUL
KYWIANHILE pesncTopaapH.

{xemannnr woaaud. Kydalituprad  comeuy KYySnammuH Gepua B
xucobura B pexumaa nuuaian. 4.10-pacm, 6 Aa B pewumaa muda-
8Tran KYyYafiTHPrHUHHAT RHarpaMmack Kearupiiirad. Kackagiapapo Moc-
JAAWTHPYBYH TparcthopMaTop Tp ] MuHP  MekUIAMYH  UySFAMUHM  VpTa
HykTacH yarapysuad Tok Oyinda 6ackupiobyd Koupeliaropu C1 opra-
JM TPaH3UCTODAAPHUHT sMUTTEpjaph Owian yaawrad. Illysukr yuys
Tpausuctopaap VI, V2 Gazacura Gepunadrran  VarapyBdd  11acT  uacto-
Tani Kywiagnuaap U, oo, U, 1807 cupkurad,  AbHA KapaMa- Kapum
dazaga Gepunagy. TpaH3ucToprapHuir  (a3a- IMUTTED  KyWIAHALIAPHHH
Gyniaii dasaBui wmynocabatiapwia yaap HaGaT OHAdH  ouMaMb (Hwra

e ——_—— ——_ -
E




6311111{6), ¥3UEHUT KOJMIEKTOP 3aHIKHpPHIAA UYHKHW  TpaHCdOpMaTopH 0?:,02
HPJAMUH YYITAMHHHEET WKKHTA ApUM KHCMJapHOa kapama- Kapid 6 yua-
AHmAapaa YTyBUH Y3rapysyad Tox xocHa kvaaad. ilywuurnex, rtpanc-
GOPMATOPHYMHT MKKHJAAMYH 4yJrampia @, HArpyskagaH yTaéTran ToOK-
HANC HYHAJRIIKHK F3TaprupafiMran kapama- kapiud ¢asann KK xocua
6¥nanu. Tpapamctopnap haebarma- nap€aT kwwal, ApUM JaBpAH  CHr-
HaJNapAM KYBBAT lafameTpH G6VHHUA KyuaRTepagM, uBxMml Tpancdop-
MaTOPHMHMHT HKKRJAMEH SYJFZMHIATH TOK ¢4, KHPHLI KYYIaHHIOH LUAK-
JIHHI Tarpopraipin.

Hiuean xoana koNeKTOp KYyYJaHHUIMRHHT dofigami Bt Koddduunen-
T OHpra Teur G{NHIH MyMKBHJHFH XHCOSra OJIHHCA, CXeMANMHT Mak-
ciman QUK ... = 0,785 Gynapu. By A kaacc TapruGuaa HiMaér-
ran kydafirnpriy OHK maw oxopn 63anG, curras RYkaAMrHIa xam Kar-
TAa THHUAHK TOKH YTMIHAZR Jajaorar Gepagd, Hartaxana mapbanunr
aneprua capdH opTHE KeTaaM.

Hkxn taktay cxeMma Oup TaKTAU CcXeMara nucBaTaH UHKMIDAES
$oiigann KYBBATHH WEKH MAPTa& OUIHPAAH, TOKHHHT HKKHHYH TCapMO-
HHKA GHJaH OOFAHK HOUYWSHKAH OV3HNHUVIAPHHEHE KaMaHTHPAaaH,
KYYABTUDTHYHHHT HKKHHYH TAapMOHHKa Gunan Gornuk Gyaray sHoun-
AHKJH GY3aHJHIIAPHHN KaMadTHPaAR Ba HUXO0AT TPAH3HUCTOD OPKa-
JIH RHcOAaTaH KaTTa TOKJAPHH YTKA3HIIH HATHXACHAA yaap KeTMa-
KeT ApuM Aagp Gapyy 6unan nwaalad. By 2ca TpaH3ECTOPUUND
KH3HMaCcAaH HULNAUWHEE TABMHHAaNIH,

3. MnkpocxeManap acocHpa AMrHATAH KY4aRTHPrHY KacKanaapw

Kefiunru magTAapia pagHONPUEMHHK KypuUAMarapuia ananor
HHTErpajl MHKPOCXeMasap KeHT KVJAJdaHuAMOKAA, vhaap Gaszacnaa
3ca PagAcANnapaTIapHHHI TYPAH XHJA KacKaArapH, WY XyMJIaRaH
Kyuafitupruunap ApaTHIMOKAA.

4.11- pacMmna K119 cepusiaiy HHTErpan MHEPOCXEMA acocHIa
ACANraH MacT YACTOTaNH DPe3HCTOPAR KYYaATHPTHYHHAN OPHHLH-
mHan cxemacu kypcatharan. Muxpomonyne KIVCI9] uw typan
TAPTHEAZ HUNTATHII YUYH MYJKAINaHraH, WYHHAT YUYH YHHHAT
HKKUTa Kywumaa § Ba /2 ungugnapu Gop. Tawkh netannapu ¥p-
natma kowaencatoprap Cl1, C2, C3 naw tafiépnanran, CxeMaHHHr
HILTAIIH OKOpHAA KYpuG §rtuarax cxemara yxwans 4.11-pacwm,
6 na K2¥Y(C242 mukpocxema acochIa TaAEpaanraH Pe3CHaHCIH
KYUaWTHPTHUNKAT sTHa GHp cxeMacH Gepuarad (WTPHX YH3HK On-
Nan axpatht kypcatnacaun). Mukpocxema 9 Ta ungHKKa OHTTa
KpeMHARHAR TpaH3HcTopra ara 6Yanb, 10KopH wactoTaay reGpaHuil-
NAPHA KYYaATHPHIN yuyA Myskannanran, CXxeMaHHHT KHpKIuH | ra
KyuafiTUPHAYBYM JOKOPH UYacTOTANH CHTHan Gepufiaan Ba y axpa-
THW koufAencatoph CI opxanu n—p—n THIAR TpaH3HcTOp Gasa-
cara kenaan. KonnexTop 3agXHpHTA W0KopH dacTora 6ffinua axpa-
tyBun 3auwupua C3R; (ampaTyBun OR/IBTP) yaaHraH. IMHTTEp
3aHKHPH saementTaapn C; Ky Tpansncrop 6a3acHAar% CHJNKHII
KYUNAHHIWHHA Ba TepMOCTAOHNKIAIHAHHE XOCHA KHAAAH.
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TpausncTopHuur Koaex-
TOP 2AaMAMPHTA  aBTOTpaHC-
opmaTop cxemacu  Gyiiuva
YPHATMA  MHKPOAETAANAPRAH
HOopaT TelpaHWwl KOHTYpH
Ly,C, ynmanran. Cxemasa
Kywlavmn Oyvinua KyuaiiTH-
PUITAH 0OKOPH  4YacTOTadH
CUMHad uwkAllia £ HHAYK-
THBJHK OpKasi OJHHAQH Ba
KEHHHIH KacKajra ysaTunia-
JH.

4.11- pacm, Muxpocxema Gasackaa
GaapHiTan  NOJOCATH  KyyafiTup-
FHY CXeMacu:

a— lYClI9  Gasaenga, 6 — K2¥C242
fasacuia.

$.4-§ KYYARTHUPTHY KACKAANAPHRATH TECKAPH AJIOKAJIAP

YUYkl CHTHAJAWHY KHPHIUL CHTHalkra €KH KefiiHrn KacKamfap-

HUHD OAZHHMH Kackajanapra Gyarad T2bCHDPH KYUaflTHPrHuUJAapAar
Teckapu aAoka fe6 jopaTunaiw. Teckapu anokaan Ky4aATHPrHdY-
UKl dyHkuHoHan cxeMmacw 4.12- pacMaa kypcatHarad.

Teckapn anoxafnan Qodianannaranad Oy3uAMULTADHAHT XamMMa

TypAapH KaMaalRd, CXEMaHUHD XycycHd IMOBKRH Aapaxacu 3aud-
NaWany, KydalTHPHID NaMIaJapHUHT aJMallTHPHAHLWIHTA Ba Tab-
MHHJIOBUH KYuYJAHHUIHUAr {3rapHmapura kaMpok Sormux OVnand.

Myc6at Ba Manduii Teckapu anoxasnap MabXyid. Arap TeckapH

2A0KAHNHT KyuaaHuunl dazacky KyuafTHPFHEY KHPHIIATA TABCHP 3Ta-
&rrat xyunaHnw Gasacu OGHAan Moc Tymca, OyHMa ajoKa mychar



Us
B
&

4.12- rarm, Kvuaianpraa crea soceapn asora

ar0Kka mefiuaanu Ba Gynna YMyMHA KHPULD KYYJAHHIOH MHKACD
EAXATIIAH 0pTall. Arap TeCKapH aNoKa KHPHTHANLIY HATHAKACKKA
KApRII KYYIasduinl xkamaiica (ysapHunr (razamapn KapaMma-Kapiig
oYynaan), Oympail adoka Mol oaqoxa §ef  atagafir.

MycGar TeckapH ajoxanap 3AEKTPOH aBTOTeHepaTOpJaapaa K-
nanaamorta. Maudril aroxaaap cndar kypcaTKHunapuiud OPTTH-
pH6, KyvaiTHpHLI KO3DOUIHEHTHHH KaMaHTHPHUIHLA KapaMachal,
yaapilad Kywa@THprHdaapaa Kedr ofipamanunann.

Teckapn anoOKa 3aHMUPAAPH  TECKAPH  aANOKA HKVUWIGHHULINA
KYYaRTHPTHYHRHHI YHKHINHIAH OJHHALY YCYJIHTa Kapaf KydJaHuid
Ba TOK GVildya Teckapd anoKara; KYUNaHHW Y3aTHIAMHA YCyhd
6yiinya, KeTMa-KeT Ba NapajJey TeCKapH aNoKajapra aXpaTH-
Jganu.

Kyunanuin 6§#inua werma-ketr mMandufl Teckapn afoxa cxema-
CH aMANZa KeHr RYAAAHHAAAH, ¥ KYIaHTHPIHY CXeMACHHHHAT RUPHL
KApPWHIHTHHE OPTTHPaZH Ba YHKHII KApUIHAHTHHR KaMafTHpaiu.
Teckapn afnoKa KUPATHJATAHAA KYYaATHPrUYHHHT KHPHIIHAATH Kyd-
JaHp Kyfugaraia agHKJaHa g

Vi = Usp 1 KB

Kup KHp

6y epia K — KyualiTHPTHUHHHT TECKAPH aJiOKacH3 KydalTHpiln Ko3d-
gUUHenTH, §~— TeCKapK ancKa SAMKUPHHUNT Y3aTHUl Kod(duuueHTH

Ug
U

YHEK

KyualiTuprasHusr Teckapy anoxa Guiaw G¥aran ymymull Kosdduuvent
KyAROATHTA TeHT:
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4.13- pacmna T1ox Oyiilya myc-
faT Teckapd adqoKAMH  Kyualttep-
THYHKHT  cxemacH  Gepuarain. By
cXeMaga TeckapH aJoka  CHEHM
Hilan WYHTJAIMarad pesuctrop Ry
KAPLIHAKIKE 3MOTTED anod  3a10KH-
PHAACH aBTOMATHK CHJGKMID  Kap-
LIMAECH  OPKANH aManra OuiHpHia-
an. Cxema yqyd TeCkapH  ajoxa
kosdpHurenTn f = Ra Hhoaa-
Ry-LRy 4.13- pacse. Tox GVidwa TeoKaps anoka-

A4H AMUENAHAIYM. SR {UB) KYUARTHROHY CXeMacii.

Kaiin 3TH §THW KepaxkkH, KydaliTHprudaapaa cydbuil xocun
KMAHMHTAH TecKkapu anoxanapiaH Ttauwkapd, tacoauduil napaspr
ajqoKaaap xaM i03ara Kenumn MyMxeH, Arap Oynjgaft aaoxanap
MycBat 6Vaca, v Xodia xyuwafitaprag ¥3-Yadaan gy¥sranul ungui-
A& XYUWITAR, LWOBKHH Ba WYHra YXMAUl KepakCH3 OBO3AADP XOCHJ
kunaan. By ajgoganap 3J€KTPOANAPap0 KOHCTPYKTHB CHFHMJAPD,
CXEMa AeTaAJapH OPACHAATH WHIYKTHB Ba CUFHM anoKajnap, Tab-
MHHMal Manfad pa OGowKajgap opKanu Xocua Syxanm, YnapHu
AVKOTHII VYYH a/KPAaTYBUM 3aHMHPAAPLAH adoXAAa TabMIiHnaw
mauGanapupaa <ofinananud pa O0LIKAa DApasHT  CurHaLIapHY
AYKOTYBUY 4Yopanap KypHiaad ;

Hiynzalh xkuaub, KyvaliTHPrHY cxemacwAa cyHbMA #¥a Ouiaan
XOCHA KMJAUHTAH MaRQHH TeCKapH ajoxa KyYaldTUPradHBHr 3JeKTp
XOCcanaphra Ky4dH TabCHpP KHAaIH; YHHHT acocHH cuat Kyp-
CATKHUAAPHHA AXWKNANAH, HOUM3HKAH, UACTOTaNu Ba (pasasui
SyaunHiiapyd xamafitupagn. Teckapu anoka KapRTHl, Kydaitap-
FHYHHHT KEPHUL BA YHKHIU KAPIDWIHKJAPHHH Y3TapTHPHII MYMKHH.

Ulysu wazappa TYTHIE kepakky, Maimbifi TeckapH anoka xyuaiTu-
THPHII KOMHPHUHEHTHHH KamaliTHpaaH, Oy 3ca cXemadd ¥3- ysnjaan gys-
FAJMIIAAH  cakJalimd, akcuiua, wycdat Teckapd aloka KydadTHmpuul
KOYDPULBEHTHHI OWIHPATH BA arap TecKap# anoxa KodhHHUneNTH owM-
piaca (Ky— 1) cxema ¥3-y3unan xysratapuran 6vaus konanu. Hym-
Jafad, mycfial TecKapu anoka SMOH MONTaXK KILIHUI OxHOaTiLIa XOCHIl
GYIUIIE MYMKKHH, UYHEHT Y9YH CXeMa JIeMeHNIapH  opacyia napasHt
MOHTAMK CHFRMAADIME AVIOTRIL MAKCAIMIA, MOHTAMKHH KHCKA CHMJIIp
Ouman GexupunM aaG GaxkapHil Kepak.,

45-§. KACKALNAPHH XHUCOBJAUWHWHT ACOCHA ¥YCYJJIAPH

1. Peaucropayu, nact MACTOTANR KYYAUTHPTHYHK XHCOGaIITA MUCON
(4.14- pacwm)

BapuanTt woMepnm Ba Viap yuyd Gepuaransap 1 Ba 2-xapean-
1an oausanin. Pamuaguspudr 60w xaphura acocan l-xalpaduuur
«AndapuT» YeTYHHLAH XHcoGmall yuyd Kepak OY/aran cxeMaHHHE

FaR |



HOMEDPH oarnaan. Kaupaa-

£
c T HHHT WY YCTYHHAAH  HO-
i » MHMKTH3 Ba OTanrd3 WCMHHH
I = KYQPT EKH TOKIHIH aHHK-

s  manant. Arap HOMHHrR3
\ Bad OTAHTH3 HCMH OHp XHA
Hydraukaa 6ynca (uxxa-
AAcH My®T €KW HKKadach
; ToK), Oepunransap 2- Kax-
i BAJHHUT KYPT KaTtopaaph
L (2, 4, 6, 8, 10, 14, 16} zan
ONUHAAH. Arap HCMHRIH3
BAa OTAaHFH3AH HCMH VCTYH-
HRHT TYPJAH KAaTopaapnia
{MCMHHTH3 — Ky(T; OTAHTH3 HOMH TOK €Ki aKcuHua) Oyaca, Hepua-
ran Karrajaniaap 2- KaApaaHMHP ToK Katopnapr (1,3.5,7,9,11, 13,
15) maw omunanu, Macanau, HWesmopmos Cobup [lapnuesuunnnpr
cxeMacH (l-xaaBannad «u» Xaphun pynmapacuaa) b womep Gyaaau.

Bepuaran xarranuknap (Codup — «C» — oK, [lapnneBny — oIy —

— TOK} KYDT KATOPHAAH ONUHAZH:
E,, =250B, P, =2Br, F =600Tu, F, =6000Tu.

4.1- xappan. TONMLBPUEAED YYyH cXemanap

r
v
Ru L

4.14- pacm. BukyTGril TPINIHCTOP A4COCIH nact
HACTOTANH KYYaliTHPTRY CxeMacH.

AndrasHT Cxexa
MOMEPH Cxemanap HOMK
WMydT TOK,
A E Brkyr6uit TpanstieTop acocHgarn pedkc-
K I I TOPMTH, NacT YacTOTANH KYy9YadTHPrKY
i) 13)
5] E Mafinon TpadameTap acoCHAATH peancio p-
Jl D 2 JIH DACT YACTOTaNH KyYaHTHPrHY
X bl
B A TpausacTop acocHaAarH Gup TAXTAH, KYB-
M C 3 BAT Kyuaf TRPrusu
I 2
T 3 Y 7paHedopmaTopens Giarar uxgi
H T 4 TAKTAH KYBBAT KyYad THPTHUH
2| 0
A i Hypain TeTpopia Gamapharad KyBBAT
O ¥ 5 XYYafTHPIHUH
m A

Tonuupux. BugytOuli Tpansnctop acocugia Gaxapunrad [THK nw
xucobnau kepak (4.1-xaipajiaH o/MHafW). Depuaran  karTanukiap
(4.2-mapgannan opmann): £, =9B; P =05 Br; F =100 I'n:

oy



4.2- wagsan. Kype mwaapunu Gawapumw yuyH Depuirad KaTTajmkaap.

Jydt pa ToK KaTopiap

Cxema HOwepH Era. B | Puug®D | Fp(Tw Fo@m | MgAB) | Mo(@B) | K, % | Re©w

t 2 [ 3 | 4 [ 5 | 8 7 | 8 | s oo 2 T T T

1 9 12 | 0,15 (0,9 175 | 200 | 5000| 6000 1,05 1,10 | 1,! 132 3 4 5 8
2 1 8 |0,05(0,22| 155 | 250 | 4060| 8000 | 1,I L,2 [ 1,05]1,10 5 6 5 5
3 9 12 10,3 10,6 315 | 400 {11000 |10000| 1,05 | 1,10 | 1,05 | 1,10 7 8 9 10
4 11 o |05 11,0 415 | 450 | 5000| 6000} I,I 1,2 [ 1,1 1,2 5 6 5 8
5 275 | 250 | 2,5 | 2,0 415 | 600 | 7000| 6000 1,1 1,10 | 1,1 1,10 7 8 5 6




4.3- mansar. Kackannapan xucobaawda KATTARMKAADHA AHHKIALL,

Cxems HoMepwW Temm T2a46 STUATAR

. TpausucTODHHKT THIW,
. CXeMa 3MeMEHTHHUIT DapamMeTpnapH.
Dy — HOKAAHUUIAETH Ky SIAHHIL

K — cxematinr xyvafTupum KoahbHUHEHTH.

o080

. TpansycTOPHUHr THIH.

. TpausucTopuHHT HIY TApTHOH

. Cxema 3.feMENTJAPHHHHI napaMeT|lapH.

K — cxeMannr KyuafiThpul Kospdmwenty.

e 0 RS —

. TparsmcTOpPHEHr THON,

. TPaH3HCTOPHHHL HII TADTHAH

. CxemMa 3MeMEHTAZPHEMHT O3pameTplapH.

K — cxemauunr kyuafiTpHIl xosduuHedTH.

b —

. TpaH3HCTOPHUMT THITH,

KHpHLI Kaprniveg.

. KupHin xywiaunuim,

. Cxema 3neMeHTNAPHHHIN NapameTpIapH.

K — cxemannur gydafiTrpHil KospMuHCeHTH,

ke G ko —

o

. JlaMnaHHHr THIH,

CHAXMIW KyYIauHIL.

. TpancdopmaTOPHUHT HHAYKTHBJNTH,

— CXEMAHHHT KyHalTHPHW HoxDDHUHEHTH.
. Tpanchopmauun KosddrLyenTH,

O b o b e

F,=5000 I'y; M, =105 K =5% R,=500 Om. Anngnawm
kepak (4.3 }Kaﬂsa.ﬂﬂau OJIHHaIlH)‘ TPaN3HCTOPUBAT THIH; WU DEMCHME,
CXeMa 3JEMEHTJADUHUHT TNAapaMeTplapH; KyulanHm 6inya KyYahTHpuin
ROFPORUHEHTI, QHKHIT KYUABHALIR.

Xucobnaw. 1. £ =9Bsa P, = 0,5BrGyaran xon vy cnpa-
BovrHKIad MII41 TpﬁHSHCTOpHHH Taﬂﬂaﬁmna YHAUD KartTaquka ipi Ky-
finfarnya:

U, =15>E_ .k, ,6 =6600m h, =10"%
fhy = 25 xbw, £, , = 30, hy, , = 20 mu Cu, 1., =15 mA,
Ah =hy  hy, —h by, =660.20-107°—1C7*.30 2 10,2-107*-

2. KonekTop TOKHMMIT AOUMHA TAIUKAA STYBUHCHHH TOMAMHS:
fiin=0... 10)f_ =10-15 = [50 MrA;

Izl +1 . =1+015=115u4;

I = 1,2uA gabyn gunamua,

3. Kojnekrop Ba SMUTTED OpacHmaTH SHI' KUUNK KyWIaHHLIGH TaH-
JIafiMua

H



UKS nHit = I B
4. Konnextop Ba 3MHTTeD OpacHAaTH KYYJAHHIIHM aHHKIAAMH3.
sto = Ul(3 min + Un =1 + 0’5 == 1’5 B;
U, =2B ne6 xalya xgunamus.
5. baza TokHHH aniKAaAMU3:
1,2

i
Joo= = 2 0.04mAs
BO Ay s 30 s

6. Omurtep samkupHaard K, KAPIM/IMK KYWIAHHUGHH TaHJafMu3:
Upe=©,15...02) £, =02.9=18B.
7. KoanekTop 3aH:HPHIATH KAPHIMANKHH XHCOGIaAMH3:

Ep—Ugan—Uny 5—2—18
! L2100

R =R, == ~ 4,33 KOn;

K

R, =43 kOM 1e6 kabyn kunamus.
8. Ko/nekTop Ba 0asa 2aiGKHPJApHIArd TOKHHMCD AOMMHA TakuAa

STYBURAAPHHH aHHK/IafiMU3:

U IR, +R_ ) 0.5 (4,34 0,5).10%

Io=1 LA SR S U A 1 B A kIRt at Aty .
K = Kmm+ Ru'RH + 4.3-0.5.10° 1, GMA.
I = o LEIOT 50 miA,;

5O By s 30 ’

[ =15mA, [y =50mMxA ne6 xabyn KHAaMH3.

9. IuATTeD 3AHKAPUAATH KAPLIMJHKHH XHCOOMAiMU3:

4] 1,80
R =8 = ——— = 1200 Om;
; f 1,510

K
R, = 1200 On peb kabya xisiamis.
10, 3amKkppHUHT CHDKHL TOKHHM TaHJafMu3:
[,=0B . . .58)1;,=>50050=025 mA.

11. 3amKUpHAAT K HYKTaCHEM MyBO3AHATIOBUH KAPIIMIMKHN AHHK-
AalMK3:

oo UrstUss 18002
C I, 0,25.10~°

R2 =38200 OM ae6 gabysa KuJlamu3.
12. 3amUpHHHI HUI HYKTACHHY MYRO3AHATJOBUM KADLIMJANKHH Xi-
cobiafimns.
RI"’ ETM._URB_UBB — 9—1,60—0,2
o150 0,25-107% 40,0510

= 8000 Om.

=233k O




Rl =22x OM ne6 xabyn Kuaamna,
13. M mywracumunr Hoctalun xoxppuuned sy Xucobaafivas:

B2 S.103.
RI9 = RUR2 _ 22.10%.8200

RI+R2  22.10%48200 ~ 6000 Ow.
R1.2 6000
] : —
6=1-+ %, =4 1200 6<C8.

14. KonnexTop 3amUpH IOKIAHHUIKHHHF 3KBHBAJEHT  KAPLIMAUTHHK
XHeoBnaimus:

R, - Ry 4300. 500

R =L == = 450 Qu.
R R, 4300500
15. Tok 6yinya kyyafiTHpHII KOSQXPHUMEHTHHU alikKJaiMu3:
By 30
K, = > = —— = 29,76.
. I+ Ry, Ao, | 4 450-20-10
16. Kupaw xapimrauraay xucobaafimius:
fis+ Rys - A1 660 - 450.10,2.10—2 .
lep - jla K3 3 - 5{ ,2 8 - 600 OM.
4 Ry + fogg { 4- 460-20+10™
[7. Kywamuu 6yiuva ky9aliTepuil koadduuenTinn xucodaalivus:
Ity R 30-450
.= 2ly " Sus _ — — 20,3‘
e l‘lu3 —}—&hs .RK3 660—]-"0,2'10 . 450
18. Kackaiunar YRKHMIU KAPWIBAMTHHH aHKKIAHMA3:
Ror + 1 500 -+ 660
Ryy=—""1— = = 57,5 kOM.

Rogs + Reye + Al 20-107% . 500 4- 10,2 1075

19. AsgpaTHIU KOHASHCATOPHHUHT CHFHMEHHM XHCOGMATMA3)
1 1

Qy- (Rt Ry) (VHEZT  6.28-107 (4300+500) (VT 0P=1)
= 1,43 mMx®,
C . =2 mrd peft Kalya KHIAMHS.

KD
20. JuanazoHHUHT JOKOPH YacTOTacH#arH 4acToTa Oy3HAmU Kosd-
PUUHEHTHRH TeRHPaMU3:

M:o = 1}/“1 + (Qlcl Rl(a C ) =
V 1+1(6,28-5-10° - 450.5-10™° = 1,0026;

M, = ]/1+( ) —-]/1+( |~ 1.0

axEp

anla



Me=M_ - M, =1,0026-1,02 ~ 1,022.

21. Imurvep sawknpugary C, GJIOKUPOBKanall KOMAEHCATOPHHHHT
CHFHMHRH XHCOoOMafMn3:

C = 1 !

3

Gy Rz )/ ME —1  6,2810:(500+ 600) ) e —1

= 9,7 Mr®d.
Cy, = 10 Mx® neb xabyn gumammua,

2, KapuwHimkae KydaliTHprod Kackaluwn xucofnaw (4.15- pacm).

Bepunaraw Kackagniur KyvalTHpHI ROI(XPHIHEHTH KaTTAAHTH;
M HACTOTAcH JHANAZONM, 4ACTOTA LHANASOHH YerapacHfarH pyxcaT 3TH-
nagwran M, Ba M,, wactora GysUrHwAapH; TOK MaHGaH Kyd/awHIHH,

AHWEJAI Kepak: TPAH3HCTOP TYPH BA HII TAPTHOHHM TaHJat:
cXeMajaril KacKal 9/EMEHTAPUHWHL TapaMeTpnapd; NHANA3OHHHHT §p-
Taua YaCTOTACHTA MOC KERAHraH KyYANTHDHIL KOMpPOHIHeNTH,

Xucobaaw, [. Tpansuctop TypH acoca KyuaTHpHW KodddulieH-
TH KaTTaJUrHra Ba KacKaAra YJARraR TOK MaHGAHHUHT KHAMATHra GoOF-
JuK xoAna Tamnawapd. Kyvadtipuin kosdipuumentn A kanya Karrta
Gyaca, TaunaHa€Tran TPAHSUCTODHHHT XAPAKTEPHCTHKA THKJHTHHHHT Ta-
paMeTpH Xam IIyHYa KaTTa kubmarra sra 6yaaan. Ilywear yuyn tpan-
3UCTOP TAHNa€TTaHAA KyHupard myHocabaTzan dofialaHH MYMKHH.

K ={0,1—0,3) &.

Tagnanran 7pansucropra Xo¢ OVaranw Ug, kartaamk GepuaaéTran Tox
MAHBAHHEHT KYUJAHHIMIAH KaM GYAMacsHrk Kepak,

2. Kyitnparn myHoca6athan qodganannt, R, ikHAMATHEH XHcOGait+

VME —

mus R, = —Q:’-Eo— 6y epaa Cy =C, ., + Copunp T Coi Q=22 F,
SKAHJAMIHAN 3bTHOOpra ONHUT 3apyp.

3. Crok (knpsi) 3aH-
KUpHIard R, KapulHiuk-
HH  anHgJAaimMus R, =

Ry

=T Arap xucol L
HATHKACUNA  AHHKJaWrag ~ "
R. HEHT KHHMATH MaH-
duii pwopann  6yica, 6y U7 .
IOKOpH 4acToTa  Yerapac-
JATH YacToTa Oy3mhunia-
pu M, Gepwirar KarTa-
JHFBAAH OPTHO KeTMacu- 4.15- pacw. Mafiion TPaHIHCTOP ACOCAH TACT 4Hac-
THHH GHANRPATH. TOTANH Ky4aiTHPTHY CXeMacH.

L~




4. KeHnHrd kackaHHHr 3aTBOD 3AHMHUPUNArH KADUIMIHMK MHKAOPUHH
KyRnaard synocadargan Qofinanaqud Taunaiiviz:

:l/ L+ (ﬁ")z » (Ry =~ 500 kOm).

Cyrrpa ampatrin xonaexcatopi C, HU aHuKIaiMuz:
1

Co > )
/g2
Q- Rae V Mln —1

5. Crox (KvpHII) 3GHZKMPWIATH KAPIWHIMK KWIMATH AHUKAIHTAHARH
KEHHH, TPAH3HCTOPHHHT DHHAMHE XapakTepuCTHKACHUU KYpaMm3 ka Ipa-
bux yeyanae dofnananné (T..) CTOK SalKHPRNAC BA 3aTBOP- HCTOK
OpaJIFRAATH JOHMUH KYYJAHHLWIAD KATTATHTHHA TOMAMH3,

6. Kackamuy yprava gactorafard KyYalTHPHIO KOMPDUUHEHTH KYiH-
Jard MyHoca0aT oprajdi aHHKJIATaN:

S
Ky = I +

g+ Rm
by tenrnama apaGuérnapaa 6ep1maé¢rau XapaKTepPHCTHKA THKJKTH Kui-
MaTH Vpuura, amaianii Oya Ounan XHEcoGJanraH, 1DaH3UCTOPUHAL Huy
TapTiOHra TYrpH Kenysul (S .., KATTAMHKAAH KaM OYTHILM MYMKHH 6Y.1-
rad) guiMar Kyfunamu. Malinon TpawaucTopnapiia KapiMAUKAM Kydad-
THPTHUHN Kydaaamil OFfuva kydaithpi  koddduukientds 5 = 10 uera-
pacuza OyJany.

7. Heror (qugui) adxepyia pesHcTop Kapiivaird K, Ba OJ0KH-
POBKAJAIL KOHJSTICATOPHHMAT CHFMMY  KYHHIAArH TEHrIaMafap OpKAJH
aHHKJIaRanM,

Arap R, xapmaug KuiiMatd R, Kapu/JdK KHAMATHCA MHKIOP KUXA-
THaH Tenr Ofnca, v xoana R, Ba R, Jsapuudr HUpKHAH KWhmatura
TYFPH Kearan fHrH JUHAMMK XapakTeprcTHRACHHH Kypub, THHY pexam
XoMaThaard Tok f., aHuKJaHalM Ba K, pesHCTOPHHAI KapUIW/MTH aHuk-
Jawrenpuaaai. Dynnaft xpeoBnamn KeTMa- KeTJHIHEH 3eKTPOH JaMna aco-
cha [WFHAralt KydaiiTHPHUI KACKAIHEH XHCOOMAIAa XaM K¥NNaHHIagH.
Houm RI = R, 6§1mmn Kepak.

3. TpanciopmaTo pCH3 MHKMIITA £ra OVIraH MKKH TAKTAH
KywaliTHpHW KacKaaHRH xHcoinaw (4.16-pacm).

Bepnarag. Yngumaarn godnanin Kyssar £, o OKJAAHHI! Kapu-
MrH R, yacToTanap Auanasouu f,—fF,,; 4acToTanapHUHr Pyxcar 3THi-
rai Oysuanmu Af, Ba M, wouusug/M pyxcat sTHATan Gy3HadLl.

AHMKJIAUW Kepak: TPAHSUCTODHEHT THNH, TatMHRAa manbau
KYUJAHHIOM 84 YHKHIN 3aMORHPHUART NI PEXHMH; KUPHW XKYUJIAHHIIH Ba



6asa TOKH; KHPHLIA HCTEL-
MOJI KHWJHHAJUIaH KyBear Ba
KHPHIIT KAPIIHJIUTH; aXKpatHI
KOBJICHCATOPHHHHT CHFHMH.

Xuceonam. 1. Harpya-
Kajard TOK aMIJIHTYIacHun
AHMKJIAHMH3.

2Pl b,
L=\ 2.

"

2. Harpyskagaru xyuna-
HHI aMIITYAcCHiY  XHCO6- 4 16. pacy. Tpancpopwaropenz uHKHITa 373

Jafivu3. 6VITAH HKKE TAKTJH KyualTHPriM CXeMacH.
i Ru T "n-
3. Kouutektop zamxupyjard HCTEBMOJ KYYJIAHHIIHHE TOMAMUS.
EK =Uri + Uk; min -

4. Kyiuparn 1apraapaad Qoiigananu® TPamsUCTOp THMMHH TaHIaf-
MH3.

v >E xma'{>!n’ P

K3 Pyxc K pyxc

>0,95P,,,

5. Uukuill XapakTepHCTHKANAPHAAH KOJJIEKTOPIATH KY4YJIaHHILHH aHHK"
J1a6, TabMHRJANl MaHOAMHHHE KYYJIAlMUIIMHE TOTIaMH3.

EH = QE;-: =2 (Un + Uua mtn)‘

6. KonnekTop TORKMHMEr GOIIAvFHY KHAMATHHH (COKMH TOKMHH)
TaHJIaiMu3.

I, ~(0,05—0,1) I_.

7. KOJUIGKTO]J TOKMHUHT JIOUMHA TalIKHI STYBYHCHHH TONMaMH3.

F |
!n = '(uo e (;) In-

8. Tavmunaam Manbaniay HCTEBMOA KHIMHAETraH KYBBATHM TOTa-
MH3,

—F .]2
P_=E_ L.
9. KonnekTop SamxHpHAArH COYAIMIN KYBBATHHH XHCOGIaHMH3.
P, =P —05P, <P

HHE K p}'xc;
PK max = 0'25 Puur{ < PK PYXC.*
10. Kackaguuar ®HK anugiaivus.
n=—".
QPKO

11. TpaH3uCTOPHMHI YHKHII XapakTepHCTHKalapuaaH oifananub,



COKHH xoa1arH 6asa tokn (f; ) Ba 6asamuur makcuman TokK [ Kwit-
MATHHH TOMAaMH3.

12, TpaHsucTOPHUHT KHPUI XapaKTepUCTHKAMApHAaH  dofizananud,
COKUH xosaard Gasa gywianmnd U ., = f ({.,-E,) pa makcuman kyu-
dapuin geimathen Uggo = F (g 0 U, 00,0 anuxaaiimms. Arap mab-
JyMoTHOMAanapaa ¢axat Koategtopaard Kydnawmnm /., =0 Ba {/,,=58B
XOJaT yUYH KMPHID  XapakTepHeTuwacH OepuiraH 6yica, Kywiadul
{/ s = 5B OyaraH kupuail XapaxkTepUCTHKACHAAH COKHH xonpard 0asa
KYYIAHHITHHY, MakcHMan Kyuwiawumn aca U, =0 wyusaAumparn wu-
PULI XAapaKTePHCTHKACHIAH TOMAMH3,

13. Kupuw Ky4AaHHUIIMHHHEC aMTIHTY BACHNH  XHcoGnafiMHia:

U U, =U U

1(11]3: T 3Bmax
14, Kupam TOKMHHHI AMIIATYRACHMA aHEKNafimus: [ =1
~Igo.
15, Kupmio 2apxRupHiard cHrHansap MaHGIvian HCTeBMOJ KHAHHA-
£TFaH KYBRATHH aHMKJIaAMAU3
Pamp = OrS‘UKHD'[mp-
16, KackaaHuHT KHpHWI KAPIMHIHTHHHE  XUCOGIAMH3:

UT\_RU
Rnup =

[xup

17. Min wygTacHny Myso3aHATIIORYH 3JEMEHTJIAPHUHT NapameTpia-
puEil xucoOnaiiMH3. Arap OoXuWprH Ba VHIAH OJIMHIH KacKaplapia Oeso-
CHTA afokagad ¢oiifananunca, AcuMuil Tok G¥iuua VT3 sa VT4 TpaH-
SHCTOPJIAPH  acOCHAA SaApHIraH 3aHXHPHUHT Hul TapThdn VT 1 sa VT2
TpAHSHCTOPJAPHUHT MM Ba R3, R4, R5, R6 pesucropiapHusr Kapmn-
JETH OWJIaH TaudasajH, R5 Ba R6 peswncTopiapia tabMHpIals Manba-
CHHUNT Kyunanmun 5-—10% 7tywazn. VT4 TpaHsucTOPHNHT SMHTTEPH
Ba Dasacn opacuyard ZOMMHA KYUA4HUUIM KydaaHHunap apkura Teur
oymanu:

3bO
*
B may

U354 =Up,— URﬁ-

VTS TpaHaicTOpHHHr IMHTTeD BA 6asacH OpacHIArd AouMull Kywsia-
HHILL
Ugps = Uy U gapy T Uy = Uy —Ugsp, = Upgs.

Kackagnap opacina tpaHcopmaTtopay aloxalan doiilataunica, R,
R2 Ba R6 pesncTopsAap 3MHTTEpPNM MOAAUA CXeMANATH CHATAPH  XUCOO-
Jadamd. OaaTia 3aHKUpAard Tox 0a3a  TPaHIHCTOPU 3a{:KMPUIATH TOK-
HUHT NOUMHIT TAalfKWa 3TYBUMAADHIAH 3 -— 5 mapra opTHK Oynapu.

18. KongeHcatopay szapapjalll Ba paspaffalifia  KyuwlaidiyiapHiHT
pyxcar srusran Tyunamud 6 = 0,03 — 0,05 xicobra oand  axpatai
KOHJEHCATOPUARHT' CHFHMUHH XHCOONAHMMS:

__ t
P 4emeFoRy B

19. Tlact uacroratap coxacHna wacrtotanap Oysuwmuntiu  Gaxonad-
ME2:

70



|/ + QR cp) B ]/ t e, RI, c,’

n = ‘Mn'ﬁ1rl< M

20. IOxopn usactotanap coxacuaa wacroranap OGyznamnrad Gaxonaii-
MH3:

npyxe:

My, =" H( < Moy pye-
=) fﬂm) o

Arap Kackan xap XHA CTPYKTYPaAd TPAHIHCTOPHAAH HHFHATAH
f6ynca, yaia MKKHRUHM @JKAHMHT MWLl pemuMHHA Yywa Tapruadaa
Gaxapnil KepaK Ba MKKaJa efakajard xucofinapra acociaaHraH Xod-
A4 YHHMD ¥pTada KYpCaTKHYM aHHKAZHALH.

HochmMeTpuK enkauadu Kackaanapga rapMoHHKa Kozbdnuu-
CHTHHH XHucoGpaml KynuHua Kuitnw Oyaamu, Gy pyxcar sTHATAH
KHiMaTHH OHp Heua mMapTa OPTHEIH OuNaH TYWYyHTHpHAagd, Tpan-
SHCTODHHAT SMHTTEP 3aHAKWPHTa AKTHB KapLIMJHK YJA4all, OXHPIH
Ba YHIAH OJAKHTH XKacKanuu Kampal ONraH TeckapH ajJoKaHH
Kfanaw épaamuia, KACKAAHUHAT YH3NKAHM OYSHJAMLINHW aHua Kamaf-
THPHLL MYMEHKH.

5-606. 3NEKTP TEBPAHUIUJAP FTEHEPATOPJIAPH
5.1-§ 3JEKTP TEBPAHMUNAPHH TEHEPALHAJIALT NMPHHIHIH

Canoatia 50 ro 4acToTanu CHHYCOHAAN TOKJADPHYM DAEKTpOMe-
XaHKk HMYAYKLHOH TeHepaTopJiap Xocua KMaaan. By asaektp rToku
6HIAal CaHOATAATH TYPAH XWI KYpHAManap KHIOAOK XyKaJdry,
P3A pap Ba Golkanap TabuMHHNaHaiu. PapuoTeXHAKAAA 3AEKTPO-
MeXaHHK reHeparopaad GapRaAn, Xap XHA YacroTaJd SAERTp TYA-
KHHAAPHH XOCHJ KHAYB-
91 SJEKTPCOH TeHEepaTop-
Jau dolipazanunain,
Byraall reweparopaap
IREKTPOR ceneparopaap
aefignang. ¥aap yarap-
Mac ToK Maubau 3sHep-
THACHHA MYCTaxua pa-
BHiLAa cudycorzaa Il-
CHMOH, KVHFUPOKCHMOH
xaMaa OolIKa LEKJAIY
IOKOpH Ba NACT 4acTOTa-
JIH 3JeKTPOMATHHT Teb-
paHuWIapra  aHlaHTH-
pagy. by t¥axunaapnan
ax0opoTaapHU Y30K Ma- B i+
copara ysaTHwpa (pa-

AWONHHUANADAA), P~  5.1- pacw. DIEKTPOH FeHEPATOP CXEMACH.




AHOTeXHHK YA4oB acbo0mapuaa (IOKOPH Ba [ACT ¥acTOTAJR FeHepa-
TOp, COBMH VauoB acBobnapi), KOMNbIOTEp, XhcoBaalr Maluunana-
pura {(OXM} Ba x. k. dofiaananunan.

Opnuit KIaccHK cXeMadard TPAaH3HCTOPJAM JEKTPOH CedepaTop-
fla I0KOPDH 4acTOTAaJH CHHYCOMAAA TeSpauullNapHH OWHI TpPHH-
IHAMHE KYpHG UYAKaMH2, 3JIeKTPOH TeHepaTtop KyHHAATH acOCHH
SAEMEHT/IapHd ¥3 HYMra OAT3H aJ0XHAA PAAMOTEXHMK cHCTeMalaH
uoopat (5.1.- pacm).

I) Snepruscy cyumac 0OKOPH YacTOTAMM 3JEKTp TeBpaHHWNAp >sHEp-
THACHIra y3rapTHpuAaauraH ysrapmac Tok Maufan (£4). 2) [Napamnen y.aan-
rad HpAYKTHR Famtak (L)) Ra Varapyeum cueus (C,) Xap TaWIKUR TORran
TeGpanum KOHTYpH. Kourtypaa tebpamiuap xocut Syaasn. 3} Kodtyp
{L,Cy) ra xenaérran anextp aueprusnk tpansucrop (VT) Gowkapud Ty pa-
an. 4) L. TpausscTop HUtHH GOMIKADYBUH TECKapH aloKa 3aHxKHpH.

Busaunr cxemammzna mycoar TeCKapH afloka 3MeMeHTH, KOHTYp rad-
Tard (L;) HUHT Y3rapypuad MarkHtT MafiioHM HYHra ;KOHAaWTUpHarad ra
OHp TOMOHHM TPAHSMCTOPHHAr $azacHTZ yaaHraH MHAYKTAB Fantak (Lpgp)
xHcoGnanagk. Cxemala TeSpaHHENAPHHAT XOCH GYAAUMHEY KYpub uH-
wamhz. Jlactialku BasuwaTia (KaunT Y3WJrall) xKOJAEKTOR 3alKUpUaa TOK
Gyamaiinu. Bazagary kyunanuor wynara teur. 3aHkHp yJanrawiad cYHT
TpausHcTOpdaH Ba TefpaHHul KOHTYpuWIaw Tok OKMG yTub, KoHTypia Te6-
PaHMILIApHE YHFOTagM. MabayMKi TedpaHWII KOHTypHaA Xap OMp paBp-
HHHT OXHpHZA TeGpaHuil SHeprufcH KOHASHCATOD 3apaiH KamaiHiiH XH-
cobrra Kamasiayd. Iouryplaru sueprusnuur Oynpali kamafitim axius
KApUIMJHMKAApIaTH Kalitvac ucpodapiup, AKTHB KapimHABKJAApra KOH-
TAKTAAD KAPLUWIHTH, KOHTYP fajiTarH, KOBJACHCATOP AH3INEKTPHKAArd He-
podtap, FAATAK MACHHT MaHJOH DSHEPrHACHHHHT Tapya/dulld Ba X.K. MH-
con 6ynaaxy. Arap 8y capd HYraH HEPrUsSHUHT YPHAHH THIAIHpUG TY-
pHAMacd, TYAKMH Tesda cyHagu. Capd OVAraH 3SHepruaHMar YpRUHU
TYJAMpHUL YYyH koHAencatop C, BaKT- BakTH OWJAH LOUMHI TOK MaH-
Gaptak smeprust oomb TypuuH Kepak. Jloumui Tok manGau E| ra tpap-
BUCTOP 3AHKUPH OPKATH GOWIKAPHAAETTaH TefpaHull KOMTYPURH KeTMa-
KeT yJa0, KOHTYPAA AOMMHI TOKHHHT SHEPIVACYH TYraiuuraya cyHmac
SICKTPOMATRUT TYIKHRAAp xocHn Kumadagn. Hemak, mycOat Teckapn
anoKa saexupd Ou1ad GorRaHraH TPaHsMCTop YWOY cXeMaHd CHHXPOH
AoUIKApaJMran sjeMeHT OVans xucodnanafu. CxeMapuir Hllawm Xa-
paéHHfia 2MeKTPOMATHHT WHAYKUHKA XHCOGHIA KMCMAH 3JAeKTPOMATHKT THI-
KHHJAp 3HEPTHACH TecKapd ajoKa FaITark opxanu Gasa 3aHmupura Ge-
puslagy, Ky4alTHPHAAIH BAa KOHTYDAATH capd 6Y.AraH 3HeprusHuur ¥yp-
HHHY TYJAOHpalH pa CyHMac Telpanuiiiap to3ara xedafd. Cxemaiard
TefpaHumaap YacToTacH acocad TeSPaHHI KOHTYPHHUHC XYCYCHRA vacto-
TacH OmiaH GeNTHAAHAIN.

Cxemagary TefpaHuIl KOHTYPHHHHI XyCycMil TeOPaHHULIAP YacTOTACH
OpKATH «TYPTEH» TeGpaHHILIAP YacToTacH (KORAEHCATOPHH 3apsafat- pas-
panaal TYpyBuM 3HEprHsnn ynab- ysHin) oprasy OolkapuAaid Ba  YHH
KyfHJary upoia Onsiad aHMxJaHAIN:

1
o =——— ().
/ aqyV LC



Tefpanuin KORTYPH CHFUMH C, HHHT MHKJIODHRM V3rapTHpuG, »apa-
&y Te3NUTHHEH EKH cXeMa WInad uukapaéTrad KyAa Karra TeOpaHyuLiap
YACTOTACHNM  VPorapTuUprIl  MyMKHH. Macana®, KOBAEHCATOD CHEHMY
C == 100 np, FantakuaHr WEAYKTHEAKTA 3ca L = 100 mxln 6§aca, kyiib-
JArH YacTotan TeGLaNUILNH ONHOI MYMKHH:

[ t _
fo= — = = 1,6 MI'u.
aaVLc  6.28.V 1001075 100- 1012

TeGpaunwapltn X0CHA KHAVII YYYH CXeMaaa YHAFOTHMI KYyYNAHHIUH
Uy =U, anop kyunewvmw U, Ownan xapama- Kaplsy asalla yerapuim,
KonaexTop TekwW f. Pa kewryp Kywnewwnm U, dasanaphra moc 6y-
MUK capyp. By TerepaTopHwur yHFOTHIU dasanapd Gasanc LWapTH hel
atanaan. Pazaaapun GenéHe WEPTM WYRRIETH TeHrAMK GHAan ndona-
BEMELUR

¢ +q, =0,

@, — TECKapH anoka KOMpPUUHEHTHRUHT pasa Gypuard; ¢, — rexe-
PaTop HOKARRFIWHHUT (as3a Bypuari.
dasa Gypuary Harpyska KapLUMAHMM XYCYCHATH OHJIaH AHHKJ2HAIH
Ba \yHHfars MynocabaTlan TOmKAaAH: S
Ay

'tg e =
ttey Z.

Oy epaa A, — KOKJRHHIUBHHT PeaKTHE TALUKUA 3TYDUICH;
Ry — YHHHT SKEVEEJIEHT KAFLIHJAHTHEHHT AKTHB TAINKMA ITYEUHCH.
Cxemaza TeCparHILGD TeHEPALUHACHRMHT Caprapop GyaMmn Ba yHua
cyumac TeCpanmunaapii caxial TYPHIU YYYH ¥3- ¥3WHH yRPOTHIL amllnu-
TygacH Ganalc wapTH Xam OaKapH/IHH J03HM:

p=—21;
El
Oy epra UB——T}-’I)F}’H Taptutaa Gazanuur YOFOTHIN Kydianpuw: U, —
TYPPYIL TaptHOAari kKomnexktop Kywdaasdmwu, Onatia P> # + fyy5
Ed

OANMHATH: OyHia S — TPAH3HCTOPHAHT AHHAMHK XapaKTepHCTHKA THKIMTH;
hoy— (Y3) cxemacu GVithua yaasran TPassiCTOPHHHT TeCKapH afioka
Ko3dhHLBeUTH.
Arap R, < @l, 6ysca, Teckapn anoka KospdulHedTH KYAUNArH
hopmyia oprami TOREIALM:
oM
[_____ *
]’ Ll] Ldar
Gy epiia M —rantak opacHAar# Y3HEAYKIHA KOMDOHUIHEHTH.
. M -
Arap L, =1, 6yaca, p= T Gysanu.
G



OJeKTPOH TreHepaTopJap pPalio Ba TeJEBHIUOH NPHEMHHKIApAA, Mar-
HHTA(pOHIAP, TapKaTrHu/ap Ba 3aMoOHaruli aBTOMATHK Kypuiamanaap, X M-
nap Ba Gowka PIA nappa gyanauwmiamd.

5.2-§. 3JIEKTPOH FEHEPATOPJIAP CXEMACH

Xap xui cxemMa acocHfia KypH/AraH CHHYCOHJAJ CHCHALJIAPHH TreHe-
PAUMSJIOBYH 3JIEKTPOH TeHepaTop/ap OKOpHAAruaapian jespan  dapi
KUIMaHaH, XamMa cxemasapla XaM KHCMall SHepris UMKHII 3JEMEHTH-
JaH TECKapd a/loKa 3aHXKUPH OPKal{ KHPHIIra KalTapuiaau, Kyuairup-
THUHHHT AKTHB 3JIeMeNTH (TpaH3uCTop, pajHojamna) opkaan TeGpaHui
KOHTYpHAa capd OVJran sHeprus YpHH Tyazupuiand. 5.2-pacvia rede-
patopJyap cxemacH kypcatnaran. Cxemanmapia 6up Xua razudapd  Gaxa-
pyBYH NleTajrap MapkyA 6%mm0, yiap cxemaja Oup XWa1 Oenrnjanaiu:
1) VT -—1panauctop; 2) LC — rebpanum KontypH; L,C., — Teckaph ano-
Ka snementd; 4) RI,C]— TpaHsuctop SMHTTEPHIATH TEPMOCTabHJIOBYM
saipkep; 8) R2', R2"—6aza samkHp KyWIAHHIIHHHHT OYJIYBUIM pe3ncTo-
pu neinnany; 6) C2 — GMOKHPOBKaNOsuH KoHaeHcatop; 7) C8 — ymiH
(yrum) xoungencatopu; 8) E,— y3rapmac TOK MaHOaJapH.

Tenepatopiap TypaH cxemaJapHRHHT XYCYCHATJapH Oujan TaHHmnG
YHKAMH3.

I%‘

a1

5.2- pacu. Dnek-
TPOH TeHepaTop-
Jlap cxemacn:

a2

a-— AHAYKTUE ¥4

HYyKTa, 6 — CUFHM

Yo HYKTa, 6 —MHK-
pocXeMa acocnu

‘Eg ¢




1. TpancthopmaTopan TecKapH anoxa renepaToOpHHUHT CXeMacH

DBynaafi renepatop cxeMacuia WOKOPH HacToTaau TeSpaHnusiap iKyhik-
naruda rewepaudasanani. Hoomaii Tox manGan E, vJaHTawla KosJek-
TOp 3amKHpuAa Tok /., Xocuna 6yan6, L,C, pezouanc kowtypunmunr C,
KOHIHCATOPHHI -3apalfiali Jowmvmainy. KoHTypmar# KoHieHcatopra na-
pannea kuauG rantak L, ynawrawmard cabaGal, KoHAeHcatop 3apaida-
HHG OYarad, ranTaxlad VTHO sapafcuaiaHa Gowwtafnd. (5.1- paca.)

Pezonanc tefpanmu kouTypuma {arapyBuaH Tok f, Xocua Gysagw.
by Tox radrak L, ypammapuaan VTuO, yHHT aTpodpMla y3rapypear mar-
HHT ONHMH XOCHJ KHJALHM, OKHM 3JEKTPOMATHHT HHAVKUMACH HATHXKa-
CHIa, TecKApH aJoKa 3amupH L Na KORTYPHMHT MapaMmeTpHra Moc Yac-
TOTaAil ¥3rapyByan KydJadHIIRH HHAYKUHamaaiid. Kyunanonl dyacToTack
Kyfinparn Hoolla opxadi anuKJaHalH:

f— 1
o T —
2r) LyC,

Fantaxna mMaruMT OKHMM HaTMMacHIa XOCHA GYArad TeckapH afloka
Kyunariumi {/ g, TPaH3HCTOPHUHT 3MHTTepH Ghnan GasacH opacura KyHH-
Jaau. By sca smuttepaan Galara xeaérran acocHH TOK TaiIyBuunap—
TEIMKAapHH Yarapymnra ofnb kenafd. Hatdkaga koJnexTop TOKH XaM
$arapagu: f, =1 -1, KoanekTop TOKHHHHI ¥arapyBuyaH TAIUKHJI 3TYER-
YHCH TEOPAHHII KOHTYPHHWEI XYCYCYH YacToTacHra Moc paBHuia Tedpa-
HuG, capd OYaraH SHEPrUSHUHT YPHUHH TYAIupuG Typain, Capd OyaraH
SHEPTHAHH TYJHK KOMMEHCALHAJAW YYYH, SBHH MaxKOYpHil TeOpanHLIIAp
TapTHiH X0CHA 65"311411114 ylwr{ {paaa.nap 6anaHcH mapTH Ppt @, = 0 ea

fanaHc amn.rm'ry)lacn A =R== \> I famapuaming mapr. Cxemala
ﬁ

TpalICTOGHHHT MII TapTHOH Fa repMOC’rdﬁmmauHch RICI sanwwpH

ga R2, R2" 6yarusu opkaau amanra clumpanann. Hpoccens D, Aou

Mhil TCK MaMGaH CXEMECHHNHI ONOKHECLKAJAIL BeMeHTH \Hcoﬁ.nauann

2. ApTOTpaRcopmMaTOpaM TECKAapM aJCKasH
TPAH3UCTOPSAH TeHepatTop CXeMacH

By reHepaTOpHIHT HILAIUK apeairira Vxmam, (5.2-pac, o) JexuH.
aBTOTAaNCOPMATODNIN TeCKapH aNoKA CXeMala KOHTYPHHHT TYJHK HH-
AykTHeAurHAH yura L1, L2 pa L(3);;, MHAVKTUBAUKAZD TAUIKHA »TaiH.
By cxemapunr gomH «MuAyKTHEAM yi WyKTras. TpaHaHcTOp Ba KOHTYD-
HHHT TYAKHH KapUIMAMKNAPHHH MOCAALl YYYH TpPaH3HCTOp KOJAEKTOpH-
KOHTYP FANTAKKa TYJAHK yaanmaiiu. Tokmapuuur jgoumuit Ba {arapye-
YaH TALUKH/ 3TYBYKAApH Gyiinua KOMICKTOp Xamla $asa SaHAKMPJAAPHHH
aXKpaTHIL GNIOKUPOBKAOBYH koHfencatop C2 Ba jpocceas Dp opradu
aMaJ/ra OiHpHAatH.

Aptoreneparopunur v Taption R1, Cl, R2 samxup épramuaa Gol-
kapuiand. Basza ToguunkHr /; JOBMHA TAlKUA 3TYBYMCH pesdcTop R2 op-
Kaad YTHO, YHAA KY4JaHHWI TYLIHIIH XOCHJI KHAHHAIH.



3. Caruman TeCxapH a.0 (and TPAHIHCTOPAR TeHEpaTop CXemacH

By cxemama KOWTYPHHHT “TYA#K CHFKMH KeTMa-KeT YJaHTaH yuTa
Cf, C pa C,, KOHIEHCATODJADHHHT CHFHMHIAH TalIKHI Tomran (5.2
pacwm, O). Cxema lomn «Cueimnn yu dHygtas. [eHepaTop 3apyp yacrto-
Tara ¥3akui L, FanTakka acTa- ceKHH KHPNTHIL OWaay €KH KOHIeWcaTop
cHPAMH C HW Yarapruppmn Ovgan coanaHafy. Cxemana Tpansdcropra na-
pajanres yaanran Aoumuil ToK manban Gop.

4. Mugprcema acocifia GaXapHATaH FeHEPATO) CXEMAcH

5.2-pacM, @ Ja Y4 HYKTAMd CEHEPATOP YacToTacHHu MacothanaH Goil-
KAPHIUHH Y3rapTUPYBUM 3JeKTPoH cosflanysiu K2Z¥(C282 muikpocxema Ga-
3acula TaiiepfanraH renepaTop cxXemacd kiypcatwaran. Cxemana dasaqap
6anaicH WAPTH MHKPOCXEMA TPALIBHCTOPHHUNL MABJAYM CXeMa acocHia
yNARHUM Tygailay Saxxapunamu. Df, D2 sapuxanaapra rexepatop Teb-
PaHUILAAPH YACTOTACHHMHI VarapHiidra cabad 63ayeun Gepk «p — m»
YTHII Gapbep CHEMMMAM Y3raprupysud Uy Go.ikapumy Kydaasmaw |Gepil-
Japu, Macopagan Gomkapir xywnaHume U; Bu y3capTpul, MaBaym
macodafa TeHepaTOp JacTOTACHHY VarapTupuin myMxin. Dajanc dasa
IHAPTH TPAH3HCTOP/ZPHH MHKPOCXEMAra Y4 XHJ yaa6 XocHa KHJIHHAAH.
Mypaxkab TeGpaHdl KOHTYPH YpHatma [(MHKpocxemajan Tamikapu) ne-
taanap DI, D2, C, L, L, C, épramuaa Hurnairan.

5,3-§, RC-TEHEPATOPJIAP

IOxopunarit naparparapia peaoHake [ROHTYPMI CiyCOMIAT Tefipa-
auupiapan (LC) X0CHT KHIAAMTAH IeHepaTOpPJApHHHT CXEMANADHHH K-
pu6 uikIdg. Cadycopfan TeGpannuaapid RC- TeHEepaTOPAdp EplaMHaa
XaM OJHIE MYMKHH (5.3- pacM).

RC- reneparoprapin  MycfaT TecKaph anokann, pESHCTOPAH Kydaii-
THPr#Y fie6 xpcobuall MyMKHE, YHWHT RyuafTHphil KOSGUIMEHTH Va-

-Ex ¥3uHN  yHFOTHII JapamacHraya
Kuitmarra  xeatupuaran.  By-
HHHT yuyH asanapHulr y3-y3i-
HH YHFOTHIL famanch  1UapTHHM
Oaxkaprm 3apyp.

RC-renepatopnapuia  asa-
Jap GajascH WapTd renepaniifn
YACTOTACHAS KYUMANHII €KH TOK -
HUHC (asa Gyivga 1807 ra By-
PUJAHHIHHE  TABMHHJAOBYH, 4l
Kula Typrad OorjanraH  vac-
TOTAJIH TECKAPH aJ/0Ka 3aH#Mp-
yacu oprkadn Gaxapunany. @a-
SAJIOBUH 3AEKHPYANAP IEMEHTH
cngaraga T-cumon RC-6GYFun-
5.3- pacu. RC - rexepaTop cxemac, anapian  (offananiaani. LC




KOUTYPAArH  pe3oHARC  uacToTacHa (apkiu  pasdmaa  (asaiosBuh
RC — samxupyanap uacToTacH n-m ra  kynadThpuiran Gyam6 (n =0
€k n=1), ynra keasupesonancan uacmome pefiniany, Ksasupeso-
HaucaH dactora R sa C napameTplap opKaldi  aHHRJAHAIN  Xamfa
RCR — zawxupyanap y4yH KyRHEArura TeHT:

S
' gxrclVE
CRC — zamxupyanap yuiyH a
LV
or2 P = RS

XHcoBaauiiap WyHH KYpeaTalikd, my dacTotatapia KyuJaHuIH yaa-

U, .
THW ko3phuument fi, = U'”‘" OpKaMH aHHKAaHaRH Ba (asatapuy 180°ra
L

cH/EnTIg yuve 1729 ra Teur OGfsmwd sapyp. 5.3-pacmaa GRKyTOM{
TpatucTopna Samapuarad CRC — 6¥ruraM RC TrenepaTOpHHHT npyHLH-
gHAN cxemack Gepuaran. Cxemanuur {srapmac Tok Oyfimua Hun Tapruéu
RI, R2, R3 pesucropiap Ba €3 XouaeHcaTop OWjiaH TabMHBAANALH,

CxemaflaH VHHAT refepauys ydacroraci Ky[MAATHTAa TeHr SKaHJIMHHIE
KYpanus:

e — 1/ —F
=] ———

2av RC GR + 4Runx
Oy epaa R, o<l -— TPaHSHCTOPHHHI YHKHII KapLIMAHTH.

n=L~07
hﬂ'B

OY/Iragfa TPAHIUCTOPHHHL TOK Y3aTHW Ko2(phHOHEHTHURAD KPHTHK KHHA-
MaTh

RK -
lty1s = 4,56 ————— 6yaau.
R, + 4R

[3T]
Ry > R, 6ynrania cxeMawn [yHFOTHIN YuYH Tajxal STHIAAHraH ThaH-
3UCTOP TOKM v3aTiii Kosgrphupentd 45 aTpofuina Gymnun Kepax.

5.4- §. FAPMOHUK BYJIMATAH TEBPAHWULIAP TEHEPATOPJIAPH

Umnyascnu pagpoTexuuxala HOCHRYCOMIAT LIAK/IH — PEMAKCALHON
TeOpaRHILNAPEY OFHI 3apypaTH Tyriaaagn. Tawmkapuaaw Oy TeSpanHi-
Jap UEKJM CHIFYCOHAAN TeOpasuwapian KeckHM (apy Kujsaid Ba HM-
Hyfse xapakTepsra sra OVaud — appacumod, TYepH Oypuyaxad, ausanos-
CHMOH EKH Mypakkal maxkaay Gyauud myMmrar. Munyascnn caraannap
TejesHienvesa, XM Kypuadanapiaa, paiHOHABHTALMS, pafHOJOKALHA,
panuopesie anokacH Ba Gouixanapla Qoiiasanpnandg.

InekTp TOKH KM KYuJaHHW WMAYABCH JeraHia MHKPO Ba MHJ-
JHCEKYHANAp OHJAH YJI4aHYBYH KHCKA BaKT OPaJHFHAA TabCHP
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STYBYH TOK &KH Kyunanuil Tymivouragd. AfippM HMOYRLCAAD Mab-
JYM KafTapuiHll uyactoTacH OHJaH KeTMa-KeT Kenaid Ba 3JeKTp
cucrtemara Gup-Oupnra CGoramy OyjMaraH XoJia TabcHp STAIH.
Hemax, HapBaTAard HMOYABC KEJTYHYA, OMARHIUCHHHHT TabCHPH
TYXTATHAAAH Ba cHeTeMa OoMaaHfFHY KHAMATRHH Srafaaiiu.

CruHycousan tefpaHulliap FeHePATOPHHHHr TeOpaHuIll KOHTY-
PHAA AKTHB KapUluAdKAaru Te6paHHIIHHAT GHTTA XABPHTA SHEPrHSA
XKyda o3 caphiananu, PenaxcaunoH Tefpanulliap TeHEpaTOPRA2
3ca peaKkTHB 3MeMeHTnapia TYNNaHral SHeprAs Ba AKTHB KapliH-
JHENapaa capdaanaqurad 3HEprus MEKAOPH GHD XHA TapThHra sra
6fnany.

Penakcaunod TeGpaHRIINAPHHHET 3JMeKTPOH TE€HEPATOPH KINpoK
5MeKTp KOHAGHCATOP KYPHHMIIMXALH SHeprus tynparuura sra G-
aany. Te6pauuii xapa€nu yarapMac TOK Marbawflan 3HepTHAHU
Tynnarugra HMFRW Ba YHEZAH HCTEHLMOJYHIa Y3aTHIIAan HOOpArT.
Byviafi sHepruf aaMallHHHILH 3J€KTP KAaNaH PoJMHu (a)XapyBun
5ACKTPOH acGOGHMHT WUl TapTHOH TabMHUHIAUl Manbadw KyuiaHHIIR
MHKIOpH Ba Gowgaaapra Gorauk 6Vnagu. Bns Xamma maBXyn
ABTOrEHEPATOPAAPHUAT (BAKAT HMNYJbC BA TEJEBH3HOH TEXHHKA-
CHra Xoc 6YATaH Ba YHAA KeHD KYJANAHAIA8Tran yuTa CXeMacuuH
KJpHO unKaMu3: Oyaap CHFHMJHM pesakcatop — MyastrBeHOparop,

s
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MUIFQ TYWHPYBYH -— TPHITED, TPaHCHOPMATOPAH TeCKapH ajokanau
penakcatop — GACKUHP-TEHepaTop.

MyasThBrSpaTtop. MyabTHRHGpaTOp CcXeMacH TVFpH GYpuakiu
SMEKTP HMNYJAbCAAPHHH YHKAPaAH. ¥JaPHHHT KEHT CNeKTp 4acTo-
TacH K¥M TapMOHHKara 3ra. I'eHepaTop HOMH — «MYJbTHU»—<KVT»,
«Bubpor—«TeBpaHaMan» cysunad oauETan. MyacTauBuBpaTtop uxru
KacKaf I naBpHimMac KyualiTHPTHY cXeMacH acocHAa TYaHaras
O¥ynnd, WKKHHYM KacKal UMKHIIHAAH OHPUHYM KaCKah KHUPHILHTA
KyUJafuHlUl KYQJIH TecKApH ajioka OOFrIaHHIIH OPKald V3aTHAaIH,
HaTH¥KajAa cxema ¥3-yaupan yhrowaaw (5.4-pace, o). Myaetueu6-
patop afipuM (AHCKpeT) 3qeMeHTnapiaH HUFHAAAH €KU MUKpo-
cXeMa Tap3uia Bligad yHKHAamH, ¥ E€KH Oy cXeMa CHMMETPHK 8Kd
acHmMeTpHK Oysadn. Cxemanan k{puHuG TYPAOHKH, TECKADH aJcKa
TpaH3ncTop Ga3acH Ba woanektopura vaanran C! sa €2 Komgpen-
caTopiapH oOpKan# awmanra owupunaau, RI Ba R2 pesucropaap
TPAaH3HCTOP Harpy3kacd OVaul xusmatr xunagw. R3 ma R4 peaic-
TOPAAP 3Ca TPAHIUCTOPHH Sepuarad TapTHOZa HILAAIIH YYVH GeJ-
THAAHFaH MaHGNE cHAXKEM KyYlaHumn Ouaad TabMauaajign, Yu-
KMW curdann VT2 ukkunan tpausucrop peaucTopm R2 oxganu-
IIHAAH TECKAPH AJI0Ka 3aWKHPH Koumencaropu CZ2 opxann (VT
GUDHHYH TPaH3HCTOPHUHT KRpHIN (0asacu) ra yzatmmagu. Kac-
KagaapHanT Ovamai vaaunwy ¢asza xyunaaniwagg 180°ra 6ypHua
HMKOHHHN OGepaau Ba Myc(aT TeCKapH 4N0KaHR XOCHJ KHJalH.
Arap kackagnap kyyafiTHpuil Ko3@pHUHEHTHHURT KynafTmacu Gup-



Aan xarra OVaca, MyasTUBuOpatop Va-ysupan yiironags Ba I1- cu-
MOH HMIOYILCA2D XOCHA KHTAnH.

My AeTUBUOPATOPHUHT HUIINAL UPHUONTHHI aHHKAAL YOYH Vg2
Gyaafnran QUIHK Kapaguiyap MOXMATHHH KYpuG dnramus: Oyuza
RI=R2, R3=R4 na Cl = (?2. MyauTHBnGpatop £, TABMUHAAL Mak-
Gaura ynanrauza Toksap Gowwaneuy mafitaa {9apo TeMr OyaMmud  arym-
sy, AMMO Gy TypryH GfsMaras xoonataaw oarima 6¥mca xam uetra
upgiit GyAca, Macanad, TPAHSUCTOPJADIA 03 WMINIOPAA  acuMMeTpisa
Oynca, PesHCTOPJAPHIHI HCCUNTIK (AYKTYAUHATAPH, V3aTHI Kol
eHT flpys (APKH B2 IUYHTA VXIALLIAD XHCOOWTA  TPAN3HCTOPJAADPIHHE
OHpUNA TOK OpPTHO KeTHum MyMmKHH. Amiwiank vayn szn VT Tpassic-
TopAary I, Tok VAU Tpauwaucropn VT2 darw [, TokAal optig Gya-
cug. Byaga RI pesucropiar#t [/, KyYIaHHULIAD TyWHURT OpPFain, Ha-
TiGKana Myc6ar opribpva AL/, Nocin 65mm6, y C/ korzencatop op-
KA MEKWHIH Tpassicropinier V7'2 Gasacura ysataaan, $yuxil 6y wos-
JEeHCATOPAA KYUJAAHHUL OHIE pasHulia Vardpa oavaradil yuve (Kouaet-
caTop MAACTHHEAJNAPHALATH 3apHAIap OHHE BAKT maida JIVKOMMIUN  MyM-
KMH 3MAC) KydaaHuumier Kaimard caxpa® (4 AU,,) C1 xonpencaropra
eyramm. Hammkaga VT2 tpassuctopiuns Gaza NOTEHUIAMT ¢ Mandiil
KufiMarra sra Oynaad, Oy ca TPAHIUCTOPHUUr GeRuIiWNTa BA KONeK-
TOP AMKHPHAATH TOKHHHT KaMaifiiira oaud Kesaid, V3 masbaTuga
HKKMAYN TPAHZUCTOPHUHT KOANEKTOD TOKMHM [, Kamaifiliun KoaJexkTop
Kapumuerd R4 fard Kywiansu tymuum Uy nisr kavafimoira o ke-
napi 8a VT2 TpausuCTOPHHHT KOMEKTOP NOTEHUNATH Qe MAHD KHH-
Mmatra sra 6wams. Manduil caxpawr (—A U.) C2 sonaencaTtop apsaiit
VTT rpanancrop Gazachra Sepuand, ynaarn Tox anaga oprvass. Hati-
waga VT2 TpansucTOpHUHT KOMASKTOP IORJAIHINIIATH KVITAHNIL TVILH-
uppm oprinud VT/ Tpansiicrop Gasachiartit ManQil kyUJIAHHEIHIL OpTi-
uira oiab rejane. I'emepatopuuur yitroTnur maptu (gasanap pa avinm-
Tylanap GanancH) Gdmapuica, wapady Te3 {TasM Bd yla KHCKR BAKT
opanitriia VT2 tpamaucrophnur Gasacura (] komfelcatoprarn MycGar
noteduraanmET Gepuampe matmkaciia VT2 Tpansucrop Tiaug Gepr 63-
gam. Uyskd Gy BAKTAa GUpHHYR (4arm) TpangHeTop TYMIK owi Gvaam.
By saurig xonar xoufencatop CI MRur 3apaacHsaasiin  BakTiHiariga
(+Cl, R4, —E,, -+ E,) Ba myis TpausucTopnihr osmy xomatn V7
pa O samkupd oprajn cagaadami. KougescatopHUHT IJoHMUE sapmle
cipsannn sakrany (D.4- pacs, 8) Kviimnacnua TOTULL MYMEIH

=C-R4.

Cl KOWFEHCATOPHHKT SAPRICHEAAHEILN Harsackaa VT2 tpanancrop
Gasacizarn MycGaT TOTEHIIA KAMAANY BAd Y TPAHIWCTOPHH o4Hn Kuil-
matnra (nysra [) erramaa TpaHsucTopiaH Tok Yra Oomuiaiiy. VT2 tpau-
SHCTOPKUNT KOMMCKTODHA TOKHI XOCHA GY/IHUIM KOMIEKTOPRATH Ky<uia-
HULUHNNT TyuMumra o/né kenaiu, sarkana VT2 tpausicrop Gasacimari
MycGaT NMOTEHUHAM Opraid, Yragérral TOK sca amManid. By cxema tpad-
suerop VT Gasacuuunr ¢y, NOTEPUHAMMHI gHAla kawmalinmnra oaud
wenanp. Mapa€y 1e3 Yrib, cxema caxpain HiaM Onaan WKKHHEIH X0~



Aarra Ytann. Bynpa Ttpansucrop VT2 ouny, VT sca Gepr 6ymamn.
Smmy C2 xongiencarop o4uk Tpanauctop V72 pa R2 opxamu sapsacnz-
napa Gowaaial. ABRTOTeOpaHMIGHHHT KefMHrH wukania C2 Kondenca-
TOPHHHT 3APAACHSNARALIM Ba C! KOHASHCATOPHHHL 3aPSAAHUILY 103 Ge-
pagu. By skapaéu VT'! Tpausucrop Basacumarit maHdMit noTeHUKaa Tpan-
3UCTOpHA 04NG 100CPHIL KHAMATHrA SPYIUTYHYA ABOM 3Tafd (aygta 2).
Cxema Cakpalli 64/1aH GOMLIGHEHY XosiaTra Yralu ba Kapaéd Ralitapy-
qagd. MyneTHeuGpaTopla AaspHii TeGpaHHLEAD YPHATHUAALH.
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5.5- pacu. Tpurrep:

2 — NPIHHANHAT CxeMack, 6 — BAX, s-—— Tpurrep HyRTaRapHHIT BAKTAI ANErpaMmacH

6—2568 81



5.4-pacwm, ¢ Aa tpanzucrop VT1, VT2 napraru 6asa Up), Uy, sa

Konaektop Uy, U, KYWIaHHILMADHHMHEF BagTra GOFJAWKAHK — rpaduru
Gepuiran. Tpawsucrop konnektopumad II-ctiMon penakcaiuiod TedpanHui-
Nap OfHHMG, KEHHBIH CXeMara y3aTHAaau.

Tpurrep. Tpurrep — &y TOPMO3NaHTaH My ALTHBHOpATOR GAH0, YHUHT
Eplamifa TAIKH MaHGa £, OWfad 3aekTpod  acBoGAapHHMAr OHTTACHHH
y20K BAKT N3aBOMMA2 OYHK XOJATAA cakmal® TypyBuH TapTud XOCHA KH-
aunagi. CxemansHr Gup TYpryH XOMaTAaB HKKHH4MCHTA VTHIA  YIHHT
KUPHILGHTA TAMIKH KHCKA MWIrad TYLWMPYBUH HMNYAee OepHmimy  Oriad
amaara ouwmpunagi. Tpurrep cXemalapHHHP TYPAH 3aHKHPIAAPUHH  KOM-
MYTAUHAJOBYH IEKTPOH Peledd  SCaaTamy.

5.5-pacMia TpausueTOpAapAa Gaxapuaram TPITTep CXeMaNaDHHUHT
Guptt Gepuarad. Enuk Tpansuctoprapitad GupUHHHr Oazacuia, afTaiiui,
VT2 ga -+ E, canacnu man6ad Gwian yHH Iy Oepk XonadaTia ULmoHYsH
caknad Typyaqu Myc6at kyuaabMil xocHn guadvagn. Iy sakrna VT
TpaHIUCTOp OYMK Ba YyKyp TVHMAraH Tapthbna Oyaagu. VT Tpanauc-
TOpAaH TOK ¥TanH Ba GyHAA YHMHD KOLIEKTOPURATH Kyyaanuunl R2 pe-
BUCTOPIATH KYWJIAHML TYIIHIH Tyipailay onra akud Gynaan. Mkkndun
VT2 TpaHsdcTop KOMEKTOPHAArH KyUJaHHUI MakcHMad Oyaug, £, wmux-
Aopra akHH GymaaH. Y VT TpadsucrTop 6Gasa TOKHHH YpHATHO, LIyHUIIT-
Aek uyKyp TVimHuLo TtapTeOMnM Xocua KuAHmra épiaM Kanaaw. Cxema
GUDHHUH TYPIVH X0JaTAa Va0 Bakt OYasuy mymgu.

Cxeman TYHTapHO KYRHW (FKKHMYM TYpPRYH X0JaT pemxumura Y-
KasMWw) yuyH Gupiu ouny VT f Tpamsucrop wHpuimira MycSaT KHCRa
nMnydsbe (dafikannm kysaannuy) Gepunain. Llywuuriex, HKKHHAH EnHk
VTZ Tpau3ucTOp KMPHIUMrA MAH(MIA WafKamil kywiandunt SepHur GHian
XaMm CHTHaAHY TYHTapHir MyMKiH. By lopriaud wofopaul HMIY/eCHHAHT
KYyTOHra Gorauk GyaaM. Macanan, VT/ Tpanauctop Gazacura MycGart
[OPru3HG 1060PYBYM HMTIYJIBC KETHIUH OMAaH, YIWHI KOJASKTOP Kydna-
HHUIY KAMagAH Ba y éndaa Ooutnafimg (5.0-pacu, 6 Aa «A»  uyxra),
TPauUsUCTOP 3ca oudAa Goutialfd. YRHUHI KOTASKTOPUAATH KY4JIaHnil
Kynpox MycOaTnaw@aid Ba yruHr caxpawwu V7! Tpawsucrop GasacHra
GepHaanyd, apHi, v VT2 TpansHcTopHit ounb, Y3 émuna Gouwtaiau. Cxe-
Many TYHTapuO KVAMW xkapaéu Te3 pHBOXKMIAHMG, yudur oxupnia VT
TpaHsuctop énimaan, VT2 tpausucTop 3ca OunaHd, €YKYp  TVIMaNW
TapThOura ¥Tanu Ba AHCH 0prisud o00pHII MMOYJALCHEM KyTaid, 5.5-
pacMm, @ a cxemand TYHTapnd KyHul Kapaduu kipcaTHirad. Tpurrep-
JIap XO3WPrH 3aMOH JIEKTPOn XHcobaamr wmaurdtiagapd (XM) Huur Somg
<BHpIDKEPH» XHCOGNAHADM, YJap TRAETPUEMIMIIAP, ABTOMATHK 3JEKTPOH
KYpPUAMaAap Ba LIYHTA YXWHAMNAPAA KeHP KYIaHWIMOKIA.

Baokunr- renepatop (5.6- pacM, a). biokuur- renepatop cxeMasapuia
MyCOaT TecKapH anoKka MHAYKTHBAHK éplamiia Gaapuiald. ¥ nammna
SKH TPAHSHCTOp, MyJAaT Ys3akad WMmnyascad tpancthopMaTon Ba RC 3ap-
3KHpUAJaphRH ¥3 hyura onaid. BJokHAr- reuepartop pesakcauHoH TIete-
parop OVaRG, AKAR KHXATHAAH TYEpH OypYaksAH B2 appacHMOH KYpH-
HHIITA AKHH GYaran THK, AABOMJIMJIHCH KHCKA KYWIH HMIyascjaap Hiu-
a0 UHKApAAH. ¥MyMHE SMUTTEDJAH TPAHZHCTOPAAPAATH ONOKNUH[- FeHepa-
TOP CXeMACH Ba YVHUHT 3JEKTPOANAPHIATH TOK Xamla KywiMWAAPHHAT
BayT Auarpammanapi 5.6-pacm, 6 A3 KeATHpUATaW.



5.6- racw. EnoxkET- Fenefatop:
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BAOKUHT- reénepatop yuyH ¥3- §a3uuH YiFoTHUI [IAPTIApH TPHrrepAary
CAKpanIap Xocua GYVIMLT MapTJaapH Kabd:

(Pxx+(Pr{J=2IL Ba %>} ];

- W
Gy epma K — cxemaHuHr KyyafitHpuil koaddpHuHenty, =1—FE—-HM-
i
NYJbCIH TpaHCpopMaTOpHUHr TpadchopMauua KoshHuHenTH, ¢, — cxe-
Ma XOCHA KHATaH (asaTaDHWHT CWIKHW Gypuary, @, — TpaHcdopmaTop
XOCHA Kuarad daza coasuin §ypyari.
BaoKBHT- renepaTopuHHr KonaeHcatop C OJIIMHTH LMK 3apaicHs-
Jayran Ba TPAH3NCTOP 3Ca EnuK OY.rad mafiTHAan Oountat HUILIZIIHHH
KypHO uxamus. Kongeiicarop C KyHHNArR 3aHkHp Gyiimda acTa- cexuy
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sapagsaia domalini: mycbar nnactuika + € — R —(E,) — kopnyc —
{+ £)—W, Mandui naactiua --C. 3apancHsnandmn BakTH T, = C
dopuynia 6MAaN TOMUJIARH.

bazagarn Uy Kyunawnur BagTHUHT ¢ MOMEHTHAA Woa  Oyirania
TPAHINCTOP OYUAANH BA TpaHChOPMATOPHIHT KOJANEKTOp YpamidaH /[, Tok
¥ra Gownaizu. Tpancopmatop GazacH YpaMuAary TOKHHHT OPTHILH
Tydhalinn Gazara KONACHCATOPHHHI MAHDHA KYTOM OPRAMH KHMPYBYH Kyd-
JaHil RHIYKOHAMAHALH. Dy 5ca KOMIEKTOp TOKHHHHE SHAAA OPTHUIrA
€paaM Oepaad Ba LMK WY Tapana AZBOM 3TaLM,

TpaHaHCTOPHUHT TYBEHHWODI 6MAAH TYTaANALYBMH KAJaN MApaéH pu-
soxnanagy. Cyurpa woufencatop C nHHD KyHHBArH 3adadp GyfHua
HKKHHYY aCTa- CEeKHMH 3apPAACHINAHUUL XOJaTH GOnLIaHafn: KOPnyC -— 3MHT-
Tep — Gaza — & — Ypam W, —(— E,). Konuencatop C Ba 6aza VT/
JATH KyunanHur optasy, 6asa TOKM %Ca KaMasiH, ¥, -y3HHH yHFOTHLY
WapTd GaxmapHaagurad Kanjadinup 7, nafitia TpaHzdcTop TYiuaran Tap-
TUGA2H aKkTNB TapTHOra Yraid. Koanekrtop TokHMHWT Oy Taptudja Ka-
MaHHIIN KapaMa- kapim KyTOnM Tpaucopmarop Gaza ypamupga 3IOK uu
naiigofkpnanu, Cxemajarn MycOaT TeckapH asloka TabcHph Tydafian Tec-
rapnYkazaa kapaén pyii Gepagd. By Kapan BaKTHAA KOJLIEKTOP XaM-
na Haza TOKNApH KECKHH KaMasfu Ba TpaHsucTop Oepkmmags, Tpamaic-
Top Enuaraufad c¥Hr cXemaga Gapua sxapaéH Takpopaanafd. DBmaoxunr-
reHeparTep, WVHHHCAEK, KYTHID TApTHOHIa Xam HIUASLTH MYMKKH. Y.Jap-
J3H TeJEBH3HOH cXeManapaa Xucodnalll TexXnHkacH Ba Gourka POA napia
doitpamannaagu,

6-606, HMNYJIbC BA XUCOBJIALI TEXHHKACH
JIEMEHTJAPH ., . Do e

I
6.1-§. HMOYJABCSKEH CHTHANJAP BA YJAPHH MOJ],YJ'IS[U,HHJ]AI.[I

Kefiugrn nafitnapna PDA gapini kenr coxanapna  pHBOMIAHHAL,
cxemanapid MypaxgaGaauIMigH KJAacCHK 3/eKTPOH CXeMAatapaa HMREYJIBCH
curnannaplan Goifaalull MMKOHHHU ApaTajH. Jaexmpor UMRYAbCAAD
Aeranja, KHCKa BakT opaniFuaa Typail kypupduiiark (6.1-pacm) Tox
SKH KyudaHHIl KATTAMHKAAPHRUHET nNafijo Gynuuwk TywyHwaaad. Typan
ammautynara (A), napomuimkka (1.} Ba maepra (T) sra &yarad [1- cu-
MOH [akAgari (6.1- pacw) UMMyAbcAapRaH papHOTEXHKAHHIT KEHI €Oo-
xanapuna dofinanaHaaMoraa. Bymail Typau XA Y pURHHIIATH HMIYABC-
Jap MabayM OHp BakT OpaJMFHAA, AMCKpeT KYPHHHALIHAard dofiganm ax-
Soporaaphi ¥aupa MymaccamaammHprad 6yaanu. 6.2-pacmaan k¥pHHUG
TYPUGAHKN, MaknayM OHp BakT opaiurhia hofiiany curdangaru axdopot
I (ynapHuUHT KyunaeHIL Y3rapuiliapu) AHCKpeT KuiMataap TynJamura
KHHMATJIapHd KBAHT/IAl OpKanaM VyTkasuwiann. HaTmxaja mawaym Ghp
CHIHAJ 6UpOp BaKT OpaiHFHJA Takpopaanybyd nm TaxTaapu (T,) ne6
ATajyBYH KMOyALCAAp (KY4NaHuULAap, TOK KHHMaTJapy) OunaH amamari-
THPHAAAH. AMMauTyna cakpauiap, doiganu axGoporad yamia uona-
Jarai HMNYJBCAH CUTHANHM XocH Kisiaad. UMoynbenapy amMnanTynacw
(U,), sacrotac (— [}, napomuita¥ru (7.} Ba Goulka KaTTanHKJAAPH GyitH-



Ya KBAHTAZU] HATHKACHAA TYpPJW KYPHHIHLUAATH HMIYABLC OJHII MyMEMI,
Karranukaapmi gafich GHpH  KBaWTIAUMIIHTA KYPA MOLYJSLHR TypJapi
xam 6.3-pacmaa k¥pcatunrangall gapkaasaan. 6.3-pacM, 6 xan k{yph-
HANVKY, aMilyIATy4a MMnyabcay Modynsudana (AMM) umnysasc amnsmry-
Jack Bakr Oyihuuya, Monyagunsnanrad curyad (doiixant curhan, xabap)
aMIATyRacy Guaan MyTaHOCHG pasuwia Yarapap skad. dapomuiiiuk (%)
GyfIMa AMNYABLC MONYIAUMICHHHHAT F3rapuiid MOy AAUHSLIOBYH CHEIA -
ra YHHHT RyTOura OorfMK Xosifa conup O¥nagu. Arap MOIYAAUHASIOBYH
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6.1- pacm. Typan wakszarn nMnynse CHIHALIAP:
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6.2- pacw. Huckper xypunmbaary dofisam axSoporaap.
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G.3- pacy., Typan XuT KarTalukiary MOAVIALHAAAHTAN HMIYTLCTap.

oitiami chrnan myctar Gfisica, MVITYABCAADHUHT 1ABOMIINTH, Ooruan-
FHY JABOMMIJIMK T, =~ JaH KaTTa Ba akCunua, mandmit G¥ica HMIYJLC
JaBoMuiaury T, o jan knunk 6ysand. 6.3-pacM, O ja HMnyJbc AaBo-
MHftrn katraaurd kypeariaran. Munyascaapin daza 6Vinua (@UM)
6.3- pacm, e Ba uactora Oyiinua (HHMM) xam MoayJsunanam MyMKHH 3KaH-
aurk 6.3- pacM, d na KypcaTHAras.

6.2-§. CUTHAJIJIAPTA PAKAMJIH HILJIOB BEPHIU

Pakamnu texnukana ofizanu ax6opoT AHCKPET CHIHAJHHHHT
Xap Oup KHAMATHHH KON CHMBOJHMAAH COHJH Y3rapTrHu/apHHHT
aHanory cuaruia TacaBByp KuaHin mymkuH. Curgaanapra pakam-
JH HIWJA0B OepHlifia Xap KaHpall OGeNrHHW HKKHJIHKIAap CHCTEMa-
cida €3uuw MyMKHH. Bynman KypHHAIuKH, 3J€KTPOH KypHiamapa
3JEKTP CHrHaJAMapH HKKH XHJ KHAMaTHU KaOyJs KHJaagu: IOKOPH Ba
[acTKH CaTX NOTeHlHaJ KY4aHHLIHH, 3JeKTPOH acfobHHHT Gepk
EKM OYHK Xoslathud. KuilMartaapuu nofenupan xonartia Komaatl-

ne



Tupnw ManrukHil nyas (0) Ba maHTHKHH Gup (1) KywiaHHIIHHHD
nacten (0) Ba woxopuru (1) carxura TYrpu Kenanu. Kefiunru mapa-
rpadaapra NacTKM EKH IOKOPHTH caTX MOTEHUMANHM VpHHra MaH-
TuKHi «1» éxn «0» aan Qoinananamus. 6.4- pacm, a 10011011 mirn-
JHK COHMHH KOAJAIITHPHATAH OalT KeTMa-KeTJHTH CHTCHAJJIapHH
KOJJIAlITHPHIITaH TOTEHUHAN Ba AMIOVJABC XosaaTuia Gepuaran 6up
GafiTia cakkuata MKKHAUK paspaaiaa 6op. 6.4- pacwm, 6 na kip-
CaTW/ITaH NOTeHLHAaNd KYPUHHULIAATH pakaMmid ax60poT CHTHAJHHHHT
jokopu (I tVyrpu kesmanu) égum mact (0 ra TYFpM KeaanH) NOTeH-
nuan catxu Oup €Kku OGUp Heua HIl TaKTHAA caKianaiu. Pakaman
ax6opor 6.4-pacm, 8 (1) Gop €xu #iyk (0) Xap xus Bagr opajiu-
Fura sra Oyaral uMmnymabc cH(paTtHAa KoAJaHAaIH.

Curuannapra pakaMJjH HULIOB OepHil KypHaMajlapura paxam-
Al 3aeKTpon asromarsap peiinnaan (P2A). DBynma myuu afitn6
yraum Kepakku, POAHHHT KUPHII Ba UMKMIIHIA MAHTHKHI «1» Ba
«0» cHruann 6yaub, yiaapHd HKKHJIAHTHPW/ITAH cHrHana jneb ara-
ganu. Pagamin 37eXTpoH apToMaTaap HULIagrranaa HKKHJaHran
3..'IQK'T|} CHIHanaxW yCTHAa K4aTTa TE3JHKIA BJTEMEJHTHI) :‘.!ME!JI.-"IEEPHH
H6axkapanu. By amangap anrebpa siemeHTH acocHia Gamapuiajiy.
Byuu 6u3 keinn xiypub unHKamus.
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6.4- pacm . Curmannapin xoanaw (a); NOTeHIHAT WAKIH (6); KOINAWITHPHILHN
HMIYJIRC WAKITH (8)

6.3-§. MAHTHKHMA AJITEBPA ACOCJIAPH

Pakamau 37eKTpoH aBTOMATIAADHHHT MUITALIM MAHTHKHI anref-
pa acocujaa Ty3uauO, MKKHTA TyUlyHUara TasHafH: XakuKuil (MaH-
Tukui 1) Ba xagukhii smac (Mautuguil 0). Hlyuunr yuyn doiinanu
ax60pOoT CHTHAJHUHH KypcaTyBud (YHKIHA Xap KaHlai BaKT MOMEH-
THAA HKKUTA «1» Ba «0» up Kabya xuaaau. ABTOMATHHHE KHPHLIHra
TABCHP 3TYBUH KHPHII OyHipyFHHH V3rapTHPHIU, YHKHIOOA YHKUII
OyHpPYFHHA ONMLI YUYH yJap YCTHAAH MaHTHKHI onepauusmsap Ga-

el ]



Kapuaann., OAeKTPoH KYypHIMAMAAPDHHHET acocHil MaHTHKUH onepa-
UAAMAPH MAHTHKAH  KYNaHTHPHI E€KU KOMBIOMKHUA, MAHTHKAH
Ky €xH OU3BIOMKYGUS BAa MaHTHKAH alupHLl 8KH uHSepyus
xuacobaanagn. ManThkan k¥nadTHPULINY E3HW YUYH KUpHIL Y3rapT-
raup (X1, X2 ..., Xn) Gearncd 6unad OGHpAamTupuau® Ba (¥)
ONepauHsHy BaXkapuid yuyd Kimairtupuw () 6earpew Sunaun Gea-
runanaad. ManTukad KYIUHW, €3HmIa KHPHM  YarapTrHugapu
«EKW>» Gornosuncu Ougan  OSupaawrtupuaand Ba («+3%) Kyudm
GedrHck Guaan Oenrndawvann: Y=XI+X2+ . +Xn Mautukan afin-
pHul (dHBepcuA) YarapyBuaH MUKAOp VCTHra uH3HK KYiu6 Genrn-
nanu6 (X) gyhngaruda Vguaaau: «2MAC» Y=X. 6.1- xagpanaa
HKKH ¥3rapyBuRJIM XOMN VUVH MAHTHKHE OnepaudAdapHd 64X apHII
goHaacH Kearupuaran. Mawtakuil «TAKMK» mycragun xuitmar-
Aapaan Bupn  6VanG  xucobnanaau Ba vy  xyiimparaua é3n-
dagy: Y== X714+ X2 PagaMman 37exTPOH ABTOMATHHHT KMPHIIHTA
HXTHEpHE Gepuirad mypakkal 6yHpyx (KoMmaHza} aMmaJsjapra HLl-
noB OepHIL y$Ta MAHTHKHH ohlepalHAJapHH — KOHDBIOHKINHA, AH3B-
OHKUHS Ba HHBEPCUAJADHH apasaliTHpHG &smul MymknH. Maca-
Jdan: 6.2- xansa/ima KHpHID KoManpacH ukkura X7 Ba X2 §asrapys-
uyH ycTHAa OaKapuaysun Mypakka® onepausajgap KypcaTHITAH.
Wynza#t gkunub, mManTAguit anreGpa onepaunsch mypakkab Oyit-
PYK. cl:opmy.nacuﬂn coanafaTupullra épaam Gepaan. By sca uxru-
épufl Mypakxka6 KHpHUI QYHKIUACHHH COAMA MAHTHKHA amaJiap
épraMufa xan Kuauira onu® KenagH. Dy pazddann paxaman
ABTOMAT KYPHAMA TAPKUOHCA KHPYBUH MAHTHKMH 3JEKTPOH MHKpO-
cxemanap daxapann.

6.4-§ HMOYNLC BA PAKAMJIH TEXHHKAHHNT ACOCHH
SJIEMEHTRAPH

1. ManThkufi sacmentaap. Maurtukuil sneMenTaap KaTTa Tes-
apxna anreGpa KoudacH OyfiHuma MauTHKHE aManapHH Gamapysun
CTPYKTYpa GHPAKTH. Acocui onepauuaaap 6§aub, maHTHRU Kynai-
thpulr «BA», mMawtaxuit gjwnw <«EKHW» pa Mmantuguit alimpu
«DMAC» xucoGranaau. Yaapra fAHa MaHTHKHRA Oepk onepauHscH
«TAKVK» xam =xupami.

«BA» Maurukuii omepauussi «BA-sseMenT» HOMJIM MAHTHKHMA
lcMedTAa faxapunagd. POA aa yaapHHHT: cxemajarH WwapTid
Senarncu 6.5-pacMaa keartupuaran,  Arap (X) OGapua xmpulugary
GHKHKAapra OHp BaKTHHHT ¥3uAa «l» curmaam Oepuaca, <BA»
EMEHTHHUHT YHKAU CcHTHaak Onpra tedr OYnann,

«EKW>» mautukuii onepaunsicu «EKH aaements» nomauw Man-
THRHE snementda Gamapusafy, YiaapHuur maptag GenrusaHNILIH
6.5- pacM, & pa kearupuarad. Arap (X) mmpumnapnax Gupura
«l» curaanu Gepunca, «<EKHW» snementuaarn unkum curgaiu «Fs
Oupra Teur O¥nanu, «IMAC»> mauTnkuh omepauns «3MAC» gom-
AW 3NEeMeHTIa 8Ku HHBePTOP MaHTHKMI 3nemenTaa GaxapuRaazm,
YnapHUHr wWapTau Gearnsanuiun, 6.5- pacMm, 8 Oa KeATHpPHJrad.
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6.1-xwansaan
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«TAKHK» mantuxufi onepauus «TAKHUK» nwoman mantugni sne-

MenTAa GaxKapHAand. VYhnapHHHT [iapTaH fedrudapd 6.5- pacwum,

2 Aa KedATHpuarad, ir coaga xonpa «TAKHMK» snementu ukxnTa

}HQKHLHF& sra:; pyxcat sTHarad (kupuin X7), rakugaanran (kepuu
2

Ungnit chrdanaa «F» X2=0 6ynrauna, pyxcar 5TUATEH KHPHII
X! ma cuUrHajlHH Takpopaaipm.

Arap X2 rtakmKmanrap KMpUIUTA «l» cHTHaau TabeHp Kuica,
YHKHIWEA pyxcar aTRAran (X[/) ma Kadgali cuarHan GYadwHzaf
KaTtbu Basap, «0» cursajan takpopianand, Mkke €k ynaad opTHK
MAHTHKHE Omepauuansap KOMOMHAUMANALITAH MAHTHKHA 3JeMeHT-
nap 6unan Gaxapunagd, «BA — IMAC» sa «<EKH — 3MAC» one-
palMANapHHM OaXMapyBYK SJEMEHTJADHUHT WapTiau Oeardaapu
6.5- pacwm, 1, e Aa KYPCATHATEH. ,
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G.5- pacs. ManTHEHA 2MeNeHINAPHHHE WaPTAH GelricH;

g — «BAy seMenTH, & — <FEH» zpeMenTi, ¢ — «BMAC» snemenms, & — «Ta-
KHK» 2TeMelny. 0 — « BA- SN ACs snetentr, ¢ — «CKH- BMACH shementn.

ManTuRui sMeMeHTNAPHU KOHCTPYKTHB OHCKpeT ac6obaap xaM-
Ja MHTErPajl TEXHOJOCHA yCyan 6HMAH MAaHTHKHH HHTErpaJ MUKpO-
cxemaaap éphamuna GaXapuul MYMKHH.

Slpum §TKasrrT — AHOM Ba TPaH3MCTOPRApAR GaXAPHATAH 9UT
CODAA MAHTHKHE 3eMenTiap OHAaH TaHWILAMHS.

«BA» MAHTHKHIt 27eMEHTH, Y NHOANAD acocHia GaxapHaui
(6.6- pacM, a) HKKMTA 8KH yHIaH OpTHMK Kupuwra (X!, X2} ea
GuTra WMKHUIra sra. By 2aeMenthnap noTeHuWan 8KH MMMNYNbC CHT-
Hajanap TaBCAPU acocHAa wiInafiau, Yuuur #inamu Guiag Tanu-
waiinnk, AfiTaltnink 6y CXeMaHHHT MKKH Kdpuwura «0» EMOyALE
CHTHAAH TavcHp Kuacwu. AJ pa A2 awoanap oudk (yaapuHur
anoanapuia -+E cHrHalAapHHHT TabCHPH HATUXKACHIA TOTEHIHAN
Xocun Gynaan), peskcrop R — AROAAAD — HMOYJABCAAp Manban —
Macca (—£F) sawxkppn opkann tox 1 yraau. ¥ £ ra Taxmuman Tenr
GyATal Kyuwlawmil TYUWHIOHAY XOcHA Kumaanm (R>»>R amoa). Yu-
Kuiiga 3ca Kywaagkm <O»> ra teur 6ynagn (6y nafitrava v E ra
TeHr 3aH}. Arap kupulinapaar OHPHTa KyuJaHull MAHTHKHIL «1»
TYFpPH Kenca, y XoJaa auoa GepruNagn. JIeKWH HKKMHYH —AWOA
ounK 6¥au6, yHIaH TOK {TanH Ba CXEMaHHHr UPMKHIOMAA HWArapHTH
«0» curranu koaanW. «F» unkAwzaa «l» MaHTHK CHTHAJAR XOCHJI
6yAMIUN Yuyd HKKaga kupuil X7 Ba X2 ra Gup BakTtaa «l» cur-
Hanu KeJWWn kepak., By xoaxa nkkama auom 6epr 6%aub, R pesuc-
TOpAaH TOK YTMmafinn Ba ManTuguit «1» ra Tyrpu wearaun E kyuna-
anm xocua 6ynagu. llyunaf kuan6 X7=18a X2=1 F=1 6§arau-
ga  «BA»—anementrn 6.6- pacm,ana kypcatuirauugex «BA»
onepauusAcHHN Gamapann.

«EKHM» manTukuit snementd.  Muonnap 6.6- pacm, 6 aa xypca-
TWJITAHHAEK yJaauca, cxema <EKH» asnementH 6yfiuva wmngaian.
XaKHKaTan Xam GHpOp CHPHANHH KHDHIUra Gepunuiiy OGuMaH cXe-
Majard AHOM OYMJNAAA Ba AMIyJaec (¥) opraam wuxuiira Gepuna-
au. Wiynnadh kuan6, arap X1=1, X2=1 égn X1=0, X2=1 6yaca,
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F=1 6yaub, pacmaa xypcaruaran saement «EKH» onepaunacnun
Gaxcapann.

SOMAC» maatuuil anemeirt (6.6- pacwm, ). Y GuTTa KHpHLI Ba OHT-
Ta YHKMIITA 3ra 6YaM6, n—p-—n DAY ORkYTORH TpaHaucTop aco-
chia Gaxkapharan. Cxema & Gyfinda yranray RydyafiTHpPria Kackamngad
utopar. Bepuarad xonatma smanfajan cWDKMID KyuaawHims E, ., manduil
Gazara CepunWIun laTHKacHaa TpausucTop Oepk Gyaaan. Unknwaa 6y
cxemama Ug,, = U, Oyarawu yayr <«l» OVnamd. Kupemra Mmantuxui
«1» curHamu (UK“p = {/,) Gepuanil HaTHIKacHAa KOMIEKTOP TOKH XO-
cha B6yant, R, peswcropga Vi uuxym cuthand FX2 =0 Gyaranaa X1
YHEHINHIA PYXCAT 3THATAH UHKIIAA TAKPOPAINATH.

X=0 6yaca, xyulannlunap TyWrRWH xocka Gynagn. By £ ra
rear, F cxeMaHMHr uYusBIUMZA KyWIaHHIWD RyJra TeHT G{anG,
maHTHKUA «0» Tyepn kesaan. Ilywaafi guau6, arap X=0 6jnca
F=1, arap X=1 6yaca F=0 6yaunb, saemeur 6.6- pacm, 8 aa Kip-
CATRATAHHAEK RHuBepTOp Oyaud MauTHKHA Maupui  onepauusn
«IMAC> Hn Gamapann.

«BA—3MAC» mantukuit saementd. 6.6- pacMm, 2 ma «BA Ba
«IMACH nKknTa MaHTHKHA saeMentTaap GupaawTHpraradH. Buprn-
yn «BA» uxxura [/ Ba A2 nnomaapaa, mkkununcn «IMAC»> sca
VT 1pansuctopaa Gamapuaran. Dynnail koMOGuHauHsAalrad MaH-
THEUR 3neMeHT AMOA TpausHcropdn madtukuii éku ITJT snement
Ae6 aTanagn.

Hgku manmikufl anement /3 mnop Ounasl  GupiamtHpuarad. by
CXeMaHUnr uuuianm Guaan TanHwaiauk. Arap Mkxana kupum (kup | sa
KHp 2)ra mMauTHkuil «l» Kyunaduuou Gepuaca, J! =a 2 auvopnap Gepk
6vaud, +Ef — R — 8 R5 macca (— E1) opkanu tox oxasa. By
xonga Ry pesHctopaard Kyynauull TpaHsucTop Gasacura HHcOaTaH Myc-
Bar kydnawnuira sra G¥Jaad Ba y od4piHO R, pesHCTOplard KyuJaHHL
tyumwnra U~ £1 cabab G¥nafn. By BagTia cXeMaHHHT YUKA MO-
meatnia Uy, aacT Kyusaunwra sra 6yaus, v sMantukpii «O» ra TYPpit
Kenaad. Arap Oy cxemamnnr OwpopTa kupuwmra «O» xonatra TYFpH
kearau U ,, xyunapnwu Gepuica, koA ouunagd. Dynpa Gasa  noren-
uRann TyWHG TpanancIop €nwnain. JHaW EJ Tok wmanGawpard Tox R
pesucTop Ba 0YMK JHOA opranu y¥1agy. CxeManHdT SHEMNHAA {/yn CHT-
Hany xocua 6yamb, v ManTukui «l» ra tyrpr kenamu. Hlynpak kpino,
arap X! =1Ba X2=1 6yaca, F =0, arap XI =0, X2=1 ékn
X!=1, X2 =0 6ynca, £ = 1 6ynann. Byngau xkypuHapuku, LT/ sne-
mentd «Ba— OMAC» nunr komGuHALMAMAILTAH-MARTHKHI SJEMEHTHIND.

«<EKH—3IMAC» mantiknii 2aementn. 6.6- pacm, ¢ na MOII
TpansucTopu acochda Gamapunaran «EKH — 3MAC» xomOGunauna-
Jalran MapTHKHE aJeMenT keatupuaran, by cxemana VTS Ba
VT2 Tpanshctopnap napasnaen YJAaHTad. YJAapHHHT OKJanHLIA
VT3 tpansucrop 63146, HHTErpasa TeXHOJNOTHSAA MAHTHK 3JEMeH-
THHHHT CXeMaJa 3LAJAaran l3acy KaMaaiH.

Arap cxeManuHT WKKaJda KHDHMIa OHP BAKTAA Tpan3uCToOPAapHHHD
Yerapa Ky4Janmliuaad KHYHK OYarall MaHTHKuB HyATa Tenl Ky4wianull
Uyup = 0 Gepeax, VT'1 sa VT2 TpansucTop Gepruaid. YHHAM €TOK TOKH

"y



{. woara Tenr 6yauG, cxemaiinur HUKHIIMAE  Kydyaanuw £, ra TeHT
Gyaaan sa y MaHTHKMA <l» ra Tyepu kenamn.

Arap nacTku TpausucTOp OMHAHO KaTTa KyddaHMw OepuJca,
TPAH3HCTOP OYHJAHG, CTOK TOKH Xoculd Oyaaau. Hartumana VT3
TPAHIHCTOPAA KyWNaHUIIAap TyWHlOu pyH Gepul, CXEMaHHHC 4M-
KHUHAA MANTAKME UYJAra Tedr KyddaHuw xocHa Gyaanu. Hemak,
arap XI=1 Ba X2=1 6yaca, F=1, arap XI=0, X2=1 éku XI{=1
B4 X2=0 G6yaca, F=0 6ynaan. Bynnan kjpunanuxu, MOT] rpau-
3HCTOPUAAH HHFHJIFAH CXeMa KOMOMHALMAMALICAH MaHTHKHR sJe-
meHTH «EKH — 2MAC» xncobaanasn. Y=X/+X2 10kopuna Ky-
pub MHKWATAH CXeMajapAaH TaHIKapM Mypakkald MaHTHKMII one-
pauHasapun 6aXapyBud KOMOHHAUMAAAMCAH MaHTHKHA 3JeMeHT-
Jap xaMm mMaBxyA. Macanad «BA», «<EKH — BA», «<EKU — 3MAC»
Ba Gollkanap.

2. Hmnyibcrap xucoGaarnyu, 2eKTpon xucobaaruu ped, Xu-
COORATHY KHPUIIUTA GEPHAraH HMIYAbCAAD COHHHH CAHOBUN PakaM-
JH TEXHHK KypuaMmara aftaaaiu. ¥ T Typiaru Tpurrep sadKupH-
nax H6opat 6yaub, paspaanap Oyfinya Gyaunran (TPHITePHH RLU-
JAaM KeTMAa-KeTHIH 5-606xa kypuaran}. XucoGaardunap paspsg-
JAHCR Wy Guaad 6npra Tpurrepaap coHn Gepuarau XHcoGJaarHdHH
canally MYMKXUH Oyaran makcaMad con 6uaas ronaaaad. 6.7-pacm,
a za 4 rpurrepaan ubopar K115UES teoau mukpocxema Gasacuaa
TY3HATad XHcoOJdaruy KeAtTupuarad. XucoGrarnu cxemacn T —
TaKTAH HMOYabe Kabysn guayeuu kupull Cf Ba caukusra OY.rHu
(kupumt C2) nau ubopar. Byaray Kerma-gker yaauray yura TPHT-
replan ubopat GyANG, KUpa€TraH MMOYALCAAPHHNT OPKa (QPOHTH
TabcHpHAA HWAanan («1» man «0» ra yTuwza). Arap 4 ta Tpur-
rep KeTma-KeT yJiaHca, MakcuMan 15 rada  caHoBYW  Xucobaarmy
xocun 6yaann (6.7- pacw, 6).

6.7- pacm. 4 1a Tpwrrepaan wiopar  KHISMES  muxpocxema Gajicnia
TY3HATaH xHcoGnaruu (4), KeTma- KeT yAanran yqta tpurrep 6¥arwy (5)



(N, =1-2241-2241.2"+1.20=15.
Xucobaaruy paspAAHHKAZPHH MamOGypuil HYJAra KenTHPYBYH Ki-
pHIITAa XaM 3ara,
3. Cymmaropaap. Cymmatopaap HKKH €KH YHAaH OPTHK COH-
JapHH MaHTUKAN aarefpa KomgacH OYfAnHYa KVIOHII yuyll HUIAATH-
Jann:

04+0=0,14+0=1,0+1=1 1+1=1,

OXHPTH OAHHTaH HaTHKa (OHp) KUUMK pa3psiAaH KaTTacHra yi-
kasunagu. Ulyrunr yuyn cxemana «P» §THU cHPHAj U XOCHJT KHAR-
Hanu, Cymmartopiap «BAs 8ku «EKW> MawtHg ssaeMeHrNapunan
tyaynazu. Mkky kupnuira Ba 6up paspaara sra 6ysaran cymmarop-
JAPHHHT LIapTaAd OeJrHAAHHIOH Ba TAapkHOHA cxeMach 6.8- pacwaa
Gepuaran. bup pa3paALaH CYyMMATOpJapHH KeTMa-KeT yJaab, Kyn
paspaAdE cyMMaTOpJIap XOCHA KHJAHID MyMEHH. 6.3- )Kagsaana Gup
paspaaiA CYMMATOPJIAPHUNHT HLNJAIIH TAXAHA KHJAHUTaH,

4. Counap pervcropu. Peeuctop 1e6, V3HOAa HKKHJIHK COMH,
auckpet wdojga €k Koglap KOMOWHAUHACHHH €3HUI Ba XOTHPAaAa

6.8- pacm. {lkkd KepuwnH GHp paspAara
sra GYAraH CYMMATOPHHHT wWapTiH Ges- al s~ 5
rucH (@), Tapknui cxemacd (0).
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6.9- pacm. «RS» — TpurTepaap. e



cakNall KYPHAMAacHra afiTHAafM. JJAeKTPOH XHcodJail KypHama-
jgapuga Oy Makgcag YMyH MKKHTa KHpHl: S — 6efruaanran
KHpHII Ba K — Tawna6é w060pyBYH Kupuluira sra Garan RS tpur-
repnap uuwnatdaand  (6.9- pacm). By perncropaap <«EKH —
IMAC» sneMenTAapnia Gakapuaain. S=1 umnyibc cxemara Ge-
praranaa «l» xonar ypuataaann, (Q=1, @=0, R=1) umnoyascia
sca y cakpaw 6unan «0» xoaarra @=0, Q=1 yraan. by xoaar-
J2p eTapJiHya Y30K BAKT MAUIMHAHHAT ONEPATHB XOTHPACHAA CaK-
JMAHHWH MyMkHH. Dup weua Ttpurrepsmap perucrop Tyrywaa Gup-
MAWTHRHANE, YRAPAAH CORNH PaspAAJAapHHHI HKKKJHK Rponanapa
CaARJaHAaaH.

5. Wudparopaap. Hludparopaap counapHu OHp KYpuHMlIAZH
Goulkacura yrKasuii Y4yH XU3MaT KpAaau. Yaap 3ur ki 3JeKTpoH
XHCOOJaAl MAIAHACHHHHT KHpHUI KypHJAMacHAa KYyarnaHuanl, ¥a-
JIHK CHCTEMACHAATH COHJAPHH MKKHJIHK CHCTEMACKHra YTKa3aaW. JHF
conia WHPPaTOpHANT HInAAWHA 6unad  TaHHwaliauk. AfTafiauk,
KHpHIT KucMuga yaTa: 0 pan 9raua tyrmauasap 6yacun. by supnw
TyIMadalapHaan MXTHEpHiicHHH Gocrauumusaa (X0—X9) 6yarau
GHTTa CHrHAJA XOCHJ GVaub, YHKHWLA VHARK COHH HKKHAKK KOAHAE
(30, ¥i, ..., ¥9) xocun 6ynagm. 6.4- xansaanay KVpuHagnkH, Oy
coasa wuppatop 10 Ta kHpHW Ba 4 Ta YmKHWra sra. Paspaansn-
JAUCHHK K¥naiTupud, HXTHEPHA COHHH HKKHAHK KOAHAA WHGpIam
Mymichli. [ndpatopuvnr winamu xyiunarada. Fxtaépui mycar
«X» connu NO3UUHOH XHCOBAAIN CHCTEMAacHaa KyAHAard KaTop wy-
PHHHIIHAA €3HI MYMEKHR:

H=t
Hi
x-S0
ne=k
6y epra N — acocuil xpcoGJaain cucTemacd, #n — paspsaj Homepd, K sa
m —OyTyR couslap O¥nnd, KaTTa Ba KWYMK Paspafnfap HOMEpura TYFpH
Kenan, Q — Oyryu con Gy/I40, COHRA KaHUA «» paspaiii Oup COHM
GopauraHi Kypcatann. Macanan, 235 coHuuu onafiiuk. Xap xua xucod-
Jlaim cHcTeMacHia y KyHumaruda Sxuaanu:

G.4-®anmwaa

f;;f“nu VKGR Koan EC:L"L““ Yioundk Koan
0 0 0 G 0 5 0 1 G 1
I 0 0 0 | 6 0 I I 0
2 0 0 L 0 7 0 L L !
3 6 | o 1 i 8 | o} o | o
4 0] 1 0 0 g I ) 0 l

1y $uanknap cucremacuaa (10)
235 =2.102 + 3.10* 45 10° > 235
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2) CakkuanHRAap cHeTemacHaa (8)
235 =3-8+5-8" 1+ 3.8"— 235,
3) Hrkwanxnaap cucremacuga (2)
235 =1-2741-264+1-2240.2¢4-0-2541.22 4 1.2 4
-+ 1.2°—235

Kynunua 2XM Husr aprOMeTHK KypRIMACH HKKHAHK CHCTEMAacH
Gyfinda xucoGnanaan. Byuu BxTuépuil COHIM MAWMHAHKHHT HKKUARK
THJAHra YTKA3WIL YuyH | Ba HyAra MOC KeJYB4H, HKKH TYPFYH X0-
Jartra sra GYAran 3JaeKTPoOH KypHAMadap TYUJaMH Kepakaurd 6i-
JAaH Tywystupuaaau. Macanad, 7tpurrep HKKH xnua «0» Ba «l»
xoaatda Gyanwin MyMKHH. EKM Auoand orafiaue. flpHM ¥TKaarnuau
a0 Gup TOMOHTA TOKHH YrKazaal 6y «l» XoJaTHra, HKKHHUK
TOMOHI@ TOKHH VTKasMahaH, 6y «0» xoaarra TYFpH KeJaau. Amaa-
Aa DXMuunr wndpatopu cudaTuaa COHAH HHTErpaJl MHKpocxema
amaataaaau, [Hudbparopiapaa Kil1b mukpocxemacn Kyarauunann,
¥ typrra «EKH>» saemenrtra sra: fewmn wBKHIAN, HKKKHTA TYPT
YHKHWAR Ba HKKH yHKHmMAR (6.10- pacm).

6. Hewugparopaap. Hemnbpatopaap yuuar YgKHIIMTa Gepu-
Jaétrapy OHp TOMOHJAaMa PaKaMJH KOAHH HJArapura X0Jatra ked-
THPUII YYYH HWJIATHAaAH, ¥YJaap TabaoRard HHAHKATOPra YAAaHTaH
Gyand, Kepakaw xopaark con éputuragu. Hewudpartop cubatnga
K155 cepuann mukpocxeManap wwnatusany. Munuxkatop cudathaa
5C8 €TTH CeFMEHTJH EpPYRAHK ARONMAPH €KH (OKOpHA2 KypHJArad
COBYK KPHCTAJJAR HHAMKaTOpNap HuldaTthdagu. 6.11- pacm Ba 6.5-
Jagpanja UKKM VHAKK KOQHH eTTH CerMEHT/IH HHAUKATOP KOAMIa
VTKASHIE KYpcaTHAraH.

7. Umnyascaap cenekropu, Mumnoyaescaap ceaextopn jae6, xap
XHJ THOAAMIATH HMMYJIbCAAP aMOJAHTYAAcd, YacToTacH, Y3YHIHTH,
drazacH Ba Somrka KypcarkuugapH Ounad QapKkIaHYBUH HMIYJbC-
JApPHH aXKPaTHO QAYBUH KypHAMara aiitHaaau. Xucobnall TexHuKa-
cuiaa KYNHHYa aMIIKTYA4 Ba BAKT CeJEKTOPH HIJaTajlaiu. AMIAu-
TYAAJZH HMMYJLCAAP CEJNEKTOPH aMIMHTYAAacH OCPH/ACAH MaKCHMAaJ
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6.11- pacm. ETti cermentan tadso.

caTXAaH KarTa OyJaran HMIYAbCHApHH aXpaTajd. YJaap Kyith ce-
JAEKTOP acoCHAa Tysuaran. Ynapuunr wmwnanmy 6.12- pacmaa xiyp-
catuaran. By cellexrop &paaMuna aMAAHTYZACH CeJEKLMS HMIYJb-
CH CaTXHIOaH I0KOpH OyJarah MMOyabcAap axpatuaaad, By ycya
Ounan, macadal, «TaKduK» MaHTHK 3JEMEHTH KHPHIIH GepKUTHAALH
éKH TeneBH30p NMPHEMHHTMHHAT EHHAHUI KYPHAMACH KaHaJHAATH
HiaaTud o6opHI GJOKHHT-TEHEPATOPH CXEMAacHAATH TOPMO3JaH-
rai MyasTHprGparop oundazd, fHapo dusrkacHga aMmauTYZAAU
CeNMeKTOp 3HEPTHs caTiu OYHHYa TAKCHMIAHTaH 3feMeRTap sappa-
UYaNApHM Yprauviuja nmaatdiags. Baktar cesektopaap uMayabc-
nap TynaamHzad $akaT OOmKAPWAYBUH, AJOXHAA-2NOXHAA HM-
nyaechiap Oumian pagr OyfKH4a Moc HMOYALCAADHN  4XKPaTARM.
Bagtau cenextop cHdaTuia HKKH uHKHLITa 312 6yaran «BA» man-
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6.13- pacm. Baytay nMoyascaap censKTopee
6.12- pacm. AMRARTYAANH CceneHTOp
. i HHAF apran  OenrucH (@) Ba YHHHT HID
MIDEHY TYWYHTIPYBul Fpaduu cpadwri (6)



THK 3ACMEHTH HIUNATHAHIOH MYMKRH. YHHHT wuotawn 6.13- pacMaa
KeATHpHATAaH. Bupuuun kupuwaarn nmnyase (VI) UKKHHYH KMpHUI-
Jard  aJoxHia-adcXKAa UMOydbcdap Ounadn BakT OFfinga Moc
TYWIranga, UHKHOI ManTtHy sneMmentTH (BA) jga «yumdud» SHTra
UMOYJIbC aMpaliaid.

8. Myabrunnekcopaap. MyawThnaekcopnap aapec koaura G-
HOAH KHpHIMAard Oup neua Jguvusaapus (4, 8, C, A na) xer-
Ma-KeT MHKRIMHHRT OHpHra yJjal yY4yH XH3Mart kunanud. 6.14-pacmpa
MYA6TUONCKCOPHUAT cxeMaia GeATHNAHHIIH KeATHPUAraH,

A, B, C, [l xupuuinapra curnan Oepuiagd, Kaficukm ymaapaau
HXTHEPUH GHPH YUMKHIITA Y3aTHNAlH,

JeMynprunjaekcopaap rteckapu conepaudaAnl OaxapaiH, SbuH
anpec woau OYfiuua nNHHMANApAad OHpMra Kupulura Gepuiaérran
MABJAYMOTHH KYHaTaIM.

MyabTHnaexkcopaap — MHKponpoueccopiaap, JXMaapaa xer
KYananunain Ba TYDyRAap opacHfary GornaHylll JUHHAJAPHHH Ka-
MAaHTHpPHLIra HMKOH Depagd. ¥ndp MHKpOCxeMa wWakinaa wmnad
YHKapurand {TYpT KaHaiJH, ¥H ONTH Kauaaau Ba GoOlIKa).

9, HIMutT TpUrrepH Ba KOMmoparopaap. KomnopaTop — AaBOMHANH-
A Kupiil 6unaq GOMKADHIT MYMKHH OVaran, KupHiura OSepu/iras nM-
UYALCHA UHKHUITA V3ATHI YUYH  Kepak OYAral HKKUTA  KYUNaHHIHH
COMMMILTHPUII YYYH XH3MAT Kudanu. 6.15- pacMaa kupHll KYWIaHHILIADH
kypcaruiran. By epraru U, ., cvnyconta kypunuwnga, U, 3ca Kok~
MuH. PacMZaH BOHMA Kyulauull KaTTaTdrdeu VsraprTupyt  Ounad Oe-
PRIraH CHHYCOMIAA KYYIaHHII aMmrnTyiach Oyia€a, KHDUMID MMITYJAbCH-
HHUKT DABOMUIIIHIHHK OOWKAPUIL MYMKHH.

Opauil KoMOopaTop cXemanapH KATOPUAA, COHNH cxeManaap yaa-
HHLI BAa YUHPHUAHLI CATXNAPH TEHr GYJMaTaH KOM{apaTopJap Kedr
Kinaaunaa Gouwnain. byHzafl cxemanap mycfar TeckapH anogasnd
kommopatopiap {MTA)} €kn IImuarrT Tpurrepsapu 1e6 aranans.
MTA KoMIapaTOpPHHHT TECKADH YJaHHLI XKapaéluuu Te3NalTupa-
JH, HATHXKALA CXeMaHUAr yAaEHII Xapaéuu OHp Kakua Te3naluafn.

6.16- pacmza LmHTT TpHITepHRHHI cXeMacH (@), y3aTHW Xa-
paxtepucTaracH (0) Ba waprtau Oenruck (8) KenTupuJran.

UlMuTT TpUTTEpAapH KATOPH PaKaMJ/d Texydxaga A — rtpurrep-
aap, B — tpurrepjapu, C-—TpHITEpAapH KeHr KYJAJNaHHAMOKAA.

10. Pagaman-akalor pa aHaaor-pakamis ysraprrawnap.
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6.14- pacs. Mymnranaekzopimur gartaurd (2) sa trapTan Gedracy (6).
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6.15- pacm. Kownapatopwwkrr wwmaw  ppadugnapn (@) Ba mapran Sen-
THCH (8).

XucobJatl TeXHHKACKAA PaKaAMJIH MabJIyYMOTAADHH dHANOT K¥-
PHHALUKAATH MabJyMOTTa YTKa3ull yYyH paKaMJR-aHanor ysrapt-
rayaap (PAY) xaMmpa axkcHHYa aJMallTHPHLI YYYH aHaJor-paxaM-
au yaraprruuaap (APY) gyanamuamoxna. 6.17- pacmga PAY dusr
conaa CXemMacH xenTupuaral. Cxema onepaunoH Kyuafituprau [ Ba
3JEKTPOH KaAHT 2 épaaMHAa KyVaATHPTHYHHHT KHPHUIHTE YAOBYH
pesticropaap t¥naaMu 3 gaH moopaT, Kaauraapua ynawn yuyw,
WwHppaTtop cxeMacHAan KedaéTraH, KHDHIULIATH HKKHJAHTAH CHT-
Haalap xusMar KAgans. PAVHHHT YHXAIINAA aHAJIOT CHTHAJ ORH-
HapH.

APY épjamuia agcurva ananor arraameaap (U} Ko curHazmra
ailnakuumen Kypallauk. Y Myabthsufpatop MB  snexTpoH xHcoGaalr
3X, PAY pa xomnapatop K man noopar. Myabrrsatpatop (MB) cxewma-
CHEA Y3AYKCH3 TakT mMnyascnapu (U +) nunat uHKapuaaau. Yiap snex-
TpoH xheobaarwme 3X ra keaud, «}» kupHwra «l» cHriaau  Kearania
«kVimury pa «0» CurHAAH KedraHpa «afinprmy Hulaian. HMwnuae Gou-
JNAHFHY NafiTHAa #, KOMNAPATOPHHNT OHDHHYN KEPHIIHIA aHAJIOr CHIHAJH
Ui Oepanagn. By nafitaa APY cxemacH ysaHaaM, YyHKH XHCOGAriy-
nHar Gepuaran xodatuia @ =Q, = Q3 = Q, =0 6yurasn yuyn PAY
er wpkawnaa U, =0 6yaaxy. By U, —U. >0 Xxoaarna komnopa-
TopuHHr curHand (4) mycbar Gynagn. By «1» curHamm XycoSaarHuiupr
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6.1G- pacs. Twure apurrep.
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6.7 pacy, Pakamad- ananorr  ja-

TapTrHa.Jap

(+) guprwpra GepuiuG, KYUMIETA HINTARANM, SBHH KOA XucoBsarHdra
xap Gup TakT amuyabcn U, wxenwum Gunan opraas. Optiw (U) PAY
HUHT cHruann (Ug,,) opTHG KeTMaryHya fasom 3tand (6.18- pacM, 6, {1

HJAKHKa).

Bumu xucobaaruunnnr ] kupuimara «0» CHTHAJIH KelalW Ba y «aiin-

PHILlY XOJIATHTA YTaiH.

Hae0aTaarz TakT; HMOYABCH  XHCOBJArHYHHHT

KORMHH KamaiiTupanu. Jleknd curnan (UJ) PAY uuer umkuinnga erapau-
Ya KamaWTHprica, KoMmaparop K siHA OPTTHPHUI XOJaTHTa yJaHad i
X.K. PAY uudr upgpilpga xo/aTiap TeHrJalica, Uywp atpodupia retpa-
Haax. APY umkpumna sca 1110 1010 1101 pa X.x. Xocun 6yaazu.
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€.18- pacu. Amanor- pasaMmt §3raptTrautan (APY¥) nuwr Ta p-

KHfHA CXEMACH (@) Ba yHMIr MuLTaul rpapuxaapy



6.5-§ MHUKPONPOLECCOPNAP BA MHKPO 3XM

Muxponponeccopnap (MI1) nporpammaza xypcaruaran Geput-
FaH MacaJaiH eYHmAa (OAAHA GYRpYK GePHJTaH KeTMa-KeTJHKRA)
yra Te3 Gaxapuw yuyr KyJArandaaid. ¥YMymuit xoama (MII) xy-
HHAATH onepanysiapad  GamapalH: a) MHKPOUPOLECCOpP WILUHY
GolKapyBun TiporpamMMa Kypuamack 6unan MITuanr kupuwr Kypua-
MACHHH MOCHaW yuyH; 6} Kalys Kuiauw, HIA0B Gepuit Ba Oyii-
pyKJNapHH uHKapuit (Gepuaran agpecaap yuyn); B} MII gaiira
uutaopyn Gepuarangapan (MITXK) xortupacupa cagniam yuyd; 1)
apadMeTHK Ba MaHTHKHH omepaunsjapuu Oaxapuw; a) MIT sunp
UHKHIIAHA GepHATAHJADHH UHKHWHTA OepyBuH KYpHAMaaap GHAIH
MocaawTHpail. Xo3upry nafitaa 103aa6 MII typaaps umwnab wnga-
PHAMOKIA, yAap Mypakkal mapa&éHJapHH <«MOCAAllyBYaHs» DNPo-
TpaMMa KypH/AMajapu épaaMuia Oowkapnura gonup. 6.19- pacMmaa
MIT meir tapkubr wypcatharan 6ynub, y KyfdHAard KHCMJaapaaH
nbopar: a)6epuaran Ba agpec WHHagapH, 6) 6yfipyk xucobu (BX),
B} aapec (Ab) Ba Gepunraunap (BB) 6ydepunan, v) Oyiipyx ze-
widparopu (BIUI)}, a) onepauuanapun GolIxapuil KypHAMACH
(OBK), e) ymymuit kynaauunaguran perucrop (YKP), k) 6yiipyg
pernctopu {BP), 3) apudMernk-MauTHgHA kKypuama (AMK), n)
6ydep perucropu (BP), k) cuaxuw perncropu (CP).

IT Huur kHeMmapuman OYHpYKJAap YTHIOHMHH KHCKAua H30XAaBMH3.
Byfipyk 6¥iimda Gowxapuaanurad agpec BX 6yfpyruia cakaasaam, yH-
Jan AD opxanu agpec (MINXK) x0THpasoBUH KYDHAMA KMpHUIHTA Y3aTH-
nagu. MIIKK nan onmmran Gyiipys Q; crruan 6yiirua BB opxaan BP
ra keaagu. BIAII na 6yfipyx kxead ounanG, OBK, ra ysatanapy. Kepak-
JB onepaudaHy GaxkapuuinH TawMuugobun OBK onepanns komsra MyBo-
$HK GOMKAPHIYDUH CHIHAAIAD KeTMa- KeTJHTHHH HWJA0 YHKaAH.

Adpecnap wuwacu
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6.19- p acm. Murponponeccap. h



Onepanus xkapaduuaa YKP ra MypoXKaaT KHAHHUIIH MYMKHH.
By xakna BAII azpec perdcTopupk YKP HuHT Kupuin azapecura
Gepagn. Arap onepanusirapru Gamapuur XM wunr Tamkn XK
6unan Gornny Gyaca, 6y xomnra Gepusran anpec AB opxann wauua
appecura SepHaany.

Muxponpoueccop muxpo dXMuunr acocu xucobnanann. Mukpo
IXM Huur cxemacn XM exemacwra Yxmam (6.20- pacm) Ba DXM-
JAAPRHNT YAYAMH, TAlUKH KYPHHALM BAa Gaxapuw dyuxuusicu Typ-
Juua 6YAuumra KapaMmaciaH, yaap yMyMufi TapkuOmil cxemara Ba
HLJal npARUENHra 5ra. 6.20- pacMza sur coafa Ba GemTa acocHi
Kucmaaw nbopar 6yaran DXMunur tapkuSufi cxemacu KeJATHPHI-
raH: apuGMeTHK MaHTHKHI KyphaMa (AMK), xotupaneswu kypua-
Ma (XK), Gowkapum Ba HazopaT KuIHW Kypriamace (BK pa AK),

Khphw Kypuamace (KK) Ba mabnymotsn unkapum KYDHIAMACH
(UK).
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6.20- pacy. MukpoS¥X,Muunr cXemact,



). Kupnw gypuamacu (KK). Kupum xgypuamacn épaamuaa
DXM nunr xorupacura (XK) pakaman €xum é3ye éxya xagsas
Tap3Hia MabAYMOT 0GopUAaAd. X03HprH nafitaa MabAYMOTHH TO-
BYLI-aKyCTUK cHaThia KHPUTHLI OFfinua Hul oand GopHaMoKaa.
Kupuin ga upxum gypuamacr KK sa YK aapu 6mman maxcye
KYPHAMa aHajor-pakamiau ysraptuprud (APY) opkann Supaamntu-
puaran, By {srapruprud &km nnrepdeific (M) dxopuna wipcartua-
rag 6Hp THALAH MAUIHMHA THJIHra YTKasAW YYYH <THAMOY» BasHpa-
cHHH  Oaxxapaau. Kuapuwr KyprAMacuaa — andaBHT-paxaMJaH
KNaBHaTypa 3Hr Kyn Tapxanarad Golkapuul NyabTH xueo(aaHalH
(6.21- pacm), y onauii saekTp &3yB Mawmmuacura yxwad xkyn (100
Tara4ya) Tyrmauara sra. IHynbTha xaphas TyrMasagan Talwkaph,
mapran Geary é3aysau kanaut Ba GocManap Gop.

ACY Hunr xap OHDP KJaBHILMIA CHIHAJA OTMEPATOP BA NPOTpaM-
Mana GepuaraH XakHKHH KoAra allTaHTHPHIAAK Ba YHASH CYHT
XK ra yaatuaan.

2. Xorupa xypuamacu (XK). ¥V nporpamsa, onepaTopiapuuur
BacTaabKy MabayMoTaapu xofiflaliraH XOTHpaJap Avelikach tyo-
aamuian woopar. XK nxxwura 6yaunagw. OXK — onmepatue Xothpa
gypuimacn Ba TXK — ramkyn xotupa gypuamacu. OXK aa konau
MABAYMOTHE €3UUI Ba XBcOOAAWE XKapaéHM KyAa Te3 aMajra ouil-
pHaajn.

XM wmuHr Typau mogennapuna OXK rypanua 6Vaagn, Marwnt
XoTHpacH ONp MabAyYMOTHH £3HII Ba MarHHTJIAW MYMKHH OVJaraw
(depprTian scadrad KHYHK Xaaxadanapian ubopar. fpuam yrTras-
raunnr xotupa KUC kpucraaura 6yraaTuin AyJaH OHJIAH XOCHA KH-
JHHTAH KYI cOUAN KoupecanTophappar utopar, Kymunua OXEK
Na HKKHTAa XonaTaad OupHEA y30K BakT TYPFyH XoaaTAa Oyaann-
ran Tpurrepsaapiav Qoiiaanawnaagd, TaluKH XoTHpa KypHAMAacH
(TXK) OXK naws onauu €3u€ oaunras ManaymorHd Yruwn Sunan
¢apk Kunazu. ¥ apudMeTHK MaHTHKHH KypHJIMaHH HILAalIM YUVH
Kepak 6yaran nmporpamma, Oepuaran pouMuitnapr cagaaiing, OXK
Aan GapKaH, TAlIKM XOTHPA MAarHUT JAMcK €KH JeHTajlapra- Katra
MaLAYMOTJAapHH OHp Heua MHHT Mapra é€3u6 OJHIIE MYMKHH.

Keflunru nafitnapaa MabAyMoOT/NapEH Jaazep HypH Oumnan é3n0
ONYBYH ONTHK AHCKAAD ApaTHMLH.

3. ApudMerur-mantuknil KypuaMma (AMK) DXM nunr Mapra-
anl KHCMH 6VaRG, KViRATAH mMacafiara ABTOMATHK HWAoB Gepprin-
RUHE  acocHil  KuemuHn  Gaxapaau. DBy Kypuama XM uaur
Samapumnu WapT GyJarad HEMaHH VKHID Ba KaHaaH, KadcH KeTMa-
KeT/MKAa MabAyMOTra HILJoB GepHird JAcsum Oyarad TapTuOia,
aaropuTM oporpamMacu G¥fimda onmepaunsnn 6axapand. AMK 6y
amannapad HE Ba BK xamaa xenaérrad MabiyMmoOTra acoc/TaHrau
OyRpyE Oyiinga 6axkapalH.

4. Hazopat xuamw pa Gowkapum gypuamanapn (HK Ba BK),
HK Ba BEK 3nextp XucoOaall MauHHACHHHHT KUCMJapH HINAH
mapkasagwrupagi. Afnnkca HK Ba BK AMK 6unan xyuin Gor-
nanran. ywunr yuyn HK Ba AMK Gupraanxma npogeccop ae#u-
nanu. KupHin Ba 9HKUW KYpHIMAaAapH OPKaJH MaBbAYMOT GOWKa-

are



punaérranfa BK ynap opgaan OXK éku TXK zaw yuguu Kypua-
macura Oyipyg Gepamn. Unkuwr xypunmacd éxu TXK nan O3¥ ra
ek AMK ra mawiymor ysarum BK opkanm amanara owHpuaagH.
BK opxanu 6yiipyx SXM uuur Golika Kacmiaapu 6yiiuua xaM yra-
an. HK Ba BK 6y dyHKkuHgaapuu onepandd CHCTEMACH JeraN Max-
CyCc NporpaMMa acocina amanra owHpazd. Haszopar Kypuamacu
IXMHuHE KHCMJAADH HIMHHH XaTOJAHK, HOCO3MHK XucofaaH oprtud
KeTranjga Ha3opaT KHAuG XM wwpuu tyxtatatn,

5. Yugkamw Kypuamacn {(UK). YUukHil kypHAMacH 4x3Ma, COH
cy3napaan HOopar 6YAraH HaTHXaHW GepHIM YUYH XM3MAT KHJIANH.
YuxHUIAarE acochil TAKOMBJJIAINIAH BOCHTA BJEKTPOH HYPJH
TpyOKaaup. HaTHxaBuii coH €éKH TEKCTHH &3H6 OJHUI YUYH Ba HATH-
KAHH KAWA KMJAHW yd9yH 6GocMa KypHJIMa — nprHTepsapaan doii-
nananugapd. Iyan gafig KHIHID KepaKKH, XO3WPrH HafTA3Z Mab-
AYMOTHH UHMKHUMI Ba KHPHIIra OepyBYH 3HT KeHr , TapKajrau
Kypuimatapiaad OnpH gHcnaeiigup. ¥ anadaBHT-COHAM KAaBHILAAD
nyasTH (kHpHLI) Ba sxpad SHIT nau ubopar.

6. XM wwnawHHUHr acochit mpnauunn,  dgopuma afitud
YTHACARKACK, HXTHEDUT MabAYMOTHH DXM yuyn «0» Ba «l» conaap
KetMa-keTaMruaa 1 Gaditaaru xox TyuaaMu cadratuma Gepuianl.
Tanal KUAHHTAH MabAYMOT Kaepaa wofnawranauy XK na 6naum
yuyu GafdT yuyd aapecaap axpataaud, Typaansd KooNATHPHAAAK
Ba KaHAaH KeTMa-KeTJHKXAa Ba MabAyMOT OGHIaH HHMA KHJAHW
KepPaKAUTE yuyH OyfApyKiaap (aJoTopRTMAAP), cOHAAD, E3YRBIAH Mab-
JYMOTJIAD KOAJAIITHPHAAAH Ba X. K. DXM HHHF KHcMaapH Ba Oyii-
pykaap opacrfa OOFNaHHUI BA MABJYMOT anmalidld s/exTp CHr-
HanAapHRK O00pYBYH YTKasHuaapRan ubopar O6yaran anoka #yau
épnaMuna aMalra OWKpHUSany JHr KEAMH aaropurMaapHu Gawa-
PHIU Ba Karra Xa’KMAArE »abAyMOTHApHuH XKalita wwiaampga (TXK
xucofra osm6) 3XM uumEE TporpaMManalITHPHIL MYMKHH, Dy
anropHTMaapan Oaxkapuil yuyH XM kynma kartra oamuft onepa-
LAAAAD Kajamaapuru Gaxapaan. DXM 6urtra KasamMpa Mmabay-
MOTHHHT 3jleMeHTap OHp 6ysard ycThna GuTrta snementap GyApyK-
HY Gaxapapn. Jlexun Oy wywaaft varra resaukia pyh Oepaanxu,
MEeXaHHK XHcOO CHCTEMACH XaM, HHCOH Xam Oyhiafi KHA2 onMafigH.

«1» KyunanHi MaBRYAJWTH 8KH «0» GyKAuTH O6uaan KomJdaw-
THPHAraH Gy/aH0, MabAYMOTHH KaHTa HIIJIOBYH OJZAHH 3NEKTPOH
KYpuAMa CHQATHAATH MEXAHHK 3jeMenT Xucobnanaiu. Muurta Ba
MUJTHOHTA MAHTHEHI s/lemeHTAaH XM HHRC aMHACH>» Ty3uAagH.

3XM (6.22-pacM) TapkHOHra KHPYBYUH KypHJAMa Ba ahpawm
MeMeHTIap MWK Ouiad Tanhwu6 dnkamus. OXM (/) ra pakam-
aap, Xapdiap Ba CHMBOJMJIAP KAaBHIIHHYU GocHIl HyAH OHJIaH Mab-
JYMOT RMPHTHJAAAH, JHr COAAA XOJARA KIaBHIINApHH GoCHAranpa
MHKPOKOHTAKT YJAHAAW Ba sAEKTPOH cXemara OOCHATaH CHrHal
G6opaad. 2 — AucnJed 3KpaHH, YHHHT HIUJAUH OALHH TeNeBH3OpAa-
TH 3Kpaura yxwaw. 8 — npunrep — B6ocma yeaybna HILAOBYM KY-
puaMa 6yau6, XM umH HaTHXKaCHHH 9BKapaif. ¥ DacCMAApHE
HYKTaJAapHHRT TapTHGNalraH KYpHHHIIHAA T032 KOFO3Ta UH3Ma
cudatuna yukapuf Gepuiwn My™mxun. Ilpnurep Gynaail dusmanap-



6.21- ..ﬁacu. Andasut- pagaman  Ku- 6.22- pac. Mukpo 3SXMuunr ymymuit
PHIL Ky PHJIMACH. K PHHHILH,

HH «IIaXCHH» 9/MeKTpOMarHuT OHaH GOLIKADHJYBYUH €3YB XOCHJ
KHJIYBYH GosiFadara sra GyJaran Kajaaak opkaJu Gaxkapanu. BoJara-
yanap 6y€B4H JeHTasapra ypnﬁ KOpa HYKTaJap U3HHH KOJIIHPAaH:
KOFO3ra JIeHTd TeKKaH Koixa pacM Xocua 6y.aanu. 4 — Talliky Xo-
THpPa TYIJIarM4 — MArHATHH Ce3YBYH MaTepHaJs KOMJAaHraH MarHuT
JIBHTACH €KH 3JIaCTHK MAaTHHT AHCKJapiaH Ty3uaraH. Maruur xat-
Jak MarnuToongarura yxutaw GyauG, Jgenrara sikunJamnb, Ke-
paKk/JH MabAYMOTHH KOAJAWITAPHJIaH KerMma-KerJHkia HyJb Ba
Oupaap ésuaanu. Maruuroponnapnan dapyau, Gydanad Kaanak-
Jap O6Hp HeYTa VPHATHAMUIH MYMKHH. O3JACTHK AHCK AYMAJOK
0IKa mjacTMacca IIacTHHKA OVJAHO, YHHHT CHDTH MAarHHT CEe3yBUH
marepHaa OHJaH KomviaHraH. MarHHT KaJamnak IpaMIiacTHHKajaap
SIIHTTHPYBYH KypHJAMaJsapaard kabu 6yu6, YHH aBTOMAaTHK X0J7a
HXTHEPHI Kofira (MabJyMOTHH €3yBYH €KH VKYBUYH KOAHra) 0Ju6
BopHIl MYyMKHH.

Burra nuckuunr curuMu GHp Heua 103 MHHT GafiT 6YTHIIH MyM-
KHH. Xysn0ca KHJIHO myHH afiTHII MyMKHHKH, TPOTpaMMajaliTHPHIN
THIH, SbHH DXM ra nporpaMmanu €sHiiia TypJaH THAxap: Panup
tuau, Befieuk tuan Ba Gomwkanapaan doHnananuaany.

7-606. TEJEMEXAHHKA

7.1-§. TEJJEMEXAHHKA XAKHIOA ACOCHH TYIIYHYAJIAP

Tenemexauuka — aH Ba TEXHHKAHAHI axpaamac OGuUP KHCMH
Gynu6, ¥3 wuura anoka kKaHaan 6yiaa6 ob6beKTaapHH Y30K Maco-
tdanan Typu6 OGOLIKAPHIIHE HA30paT KHJHIUHH, TeXHHK KYpHJIMa-
JApHH Ba YJAapHHUHT HUI TPHHUHIOHHH TYLWYHTHPYBYH Ha3apHSAHH
Gupaamrapany. Tejsemexannkagan GHPHHUH HaBGaTiaa y30K JKOH-
Jawrad oO6beKTAapHH OHpJAITHPYBYH YMYMHH GOwIKapHll Ba
HA30paT KUJHLII MapKasjJapHHH BYXKYyAra KeJTHpHiuaa ¢oimanaud-
Ja1H.

JKyna kedr TapkajraH TeJeMeXaHHK KypHJAMa chaTHia aBTO-
mat tenedon crannusaapau (ATC) mucon Kuaub KypcaTin MyM-
kuti. Tesnedon noMepusHu Ttepuul Ouaan OH3 3JEKTP CHTHAJH
EMOyasCHHM (Koanawrad curHannapau) ATC ra xymaramus, y epia



aBroMar Kypuamagap 6y Koara MyBO(pHK KepakaH 6§aran Teaedou
annapaTHHK yJaalau.

TeneMmexannka KypHAMaJapHiaH 3HEPTETHKAaNA KYAa Kedr dofi-
RaJdaHuAMOKA4. YJaap éplamuaa  OoWKapHl TNYAbTHAZ TYPHO
MYpaKKal 3JeKTPOCTAHLH] KOMOJEKCAapuHH, NCACTRHLUAAAD Ba
SJeKTP TOKM Y3aTHHUl JAHHHANAPHHHHT HWJAapu Gollkapuaaan. ByH-
nafi Macalanap HedTe Ba Ia3 CaHOATHAA XaM MAaBXKYHN, WIYHHHTD
YUYH ABTOMATHK TeNeMeXaHHKa XYPHJAMAJ&pHra HI HKAP3EHHHH
Ha3opaT KAJall Ba GOWKAapHIIl, He(@Ts Ba CYBHH XaB3ajapra Tyo-
JAalll, TakcHMJAAll, KoMIpeccopap, Tosanall XaB3ajdapH  HILHHH
WAa30paT KuAHLt KabW BliAap IOKAATH ALK,

Tenemexanukacnz y30K Macodanapra uY3HAraH  Maruacipana
TpySonpoBoadap, BOAONPOBOLAAD HLIIHHH KY3aTHUI MYMKHH O¥a-
mac 34, Teaefomkapys HaTmxacuaa lo3nad, MHHTAAG KHJaoMerp
Y3OKJAHKAATH TYCHK/Aap, KpaWJjap, TAKCHMIAru4lapHadl dULIaliy
Ky3aTHAALN.

Temup fi§a TPaHCMOPTH HIUMHH TeNeMEXaHHK KypPRHIMAJapCcH3
TAcaBBYp KMAWG Gysamaliium. Xo3Wprd BaxTaa vaap €pAamiuaa
cTpesaxanap winy 6GolIKapunianx, MOACTAHLHANApP Ba CHTH2/AH3aLUA
HIUR HA30PaT KUJAHHaAM, KepakJaH OyArad nil TaptHOJAapd TaHAa-
Hanu. I'napomereseMapkasnapia IOKOPH Macodanapaarl XaBo OKH-
MHHEH TeKILHPHLU, axapJaapiard XaBo TO3aJHCHHH TaxJBA KHInW-
Ja Xam TefeMeXaHHKa KypHJAManapuiaH dofifalaHinain. 3apoj
Ba dabpHKaaap, Kydya YoppaxanapH, cyB XaB3ajapH aTpodaaphra
KVARATAH MAaxcyc RardHKaap TedeMeXaHuka KypHamanrapu épia-
Muna xabapnap, yarapHaap Ba HOPMajad YeTJaHBDINAPHEH Map-
Kas3ui adcrerdepauk KoHaapura kyuaraan. By Varapumaapou
OXM nap vmnal yuKaAH Ba WAXAPHHHr ¥ KW Oy JKOHHMArH 3Ko-
JOTHK LIaPORT Y3raplild Xakuaa Mabaymot Gepaail. Tenemexannka
xypunmanapu Ep 1o3maarn MabBxyn napé, XEHTH3, OKeaHNapHW Ba
HY4HJAJHFaH CYB TO3AJIHTHHH HAa30paT kuAand. Bup neva oiaap,
funnap naBoMHZa KocmocAa OaskapunmaérraH MWJAApHH XaM Tene-
MEXaHHKACH3 TacaBByp KUAEG Ofamafinu. KocMocia Saxapuaaér-
FaH AUINAP TeleMeXaHHK BAa @BTOMATHK KYPHJAMANAPH HIJAAPHHHHT
Gup-GRpHra GOFAHKANTH, OHp-OHpHHM AcHMO TYaxupud GopHwnu-
rHiaH janojar Gepany.

Hwgab yngapHl »kKapaéuaa TeJeMeXaHWK KypHAMalapAaH
(DOHAANAHHII MaxcyJdoT TAHHAPXYHH KaMafTHpaAH Ba WU YHYM-
DOPJANTHAN OUIMpanu, ¥.J1ap HA30paT HULIADHHH XaxHuguii Ba Mye-
raxkaMm OYJAHIWIAHTHBYE, OoWKapHUIHH Té3 aMaJdra OlIMpHIIHH
TabMHHAAHAN. ¥Yap aBapHAfap COHHHH Ba TeKIHpHnadTrad o0b-
eKTHUHT TYXTali JaBpHAJUCHHH KaMafBrapaiu.

Tenemexanuka TyWyHYacH K¥n ydpafiaurad tenefollkapys,
TeseyY0B, TeJaecos3fall Ba TeAeCHPHAJN3anHA TYWYHYANapHHA
yaapo GupnamTHpain.



7.2-§. TEJEMEXAHUK KYPHAMAJAPOA BYAPYKJAPHH Y3ATHIL
YCYJJAPH

Tenemexanukana obpexTiap WUHHK OowKapuil, G§olukapplu
nysuktaaan (Bll) xkyHatamaérrad KOAMAWITHPUAAETTAH CHrHAJTAP
ek «OyHPYK» NapHH Y3aTHIL OPKAJH aMadra oluxpuaagn. Arap
AM0Ka KaHaddapd oprahd XKynaTtnaaérrad «6yfipyk» BI1 man mab-
JyM Macoanaru o6weKT ToMon 6yica, ynn resebowrapys ped Ba
AKCHHYAa OOLEKT TOMOHAAH (YHHUHI XOJNaTH, Y3TapHLIAAPH Ba X.K.)
treckapd HyHaanwaa — BIT TomMow curdana KynaTuaca, YHH Teae-
§A%08, TeAeHA30pAT EKH Teaecucnaauszayug geb aftHaasH. 7.1-
pacMaa TeNneHa30PaTHHHT TapkHOMA cXeMacH KeJATHpHJACAaH.

SHa WwyHH aBTHO VTHUI KepaKKH, TeJeMeXaHMKajiaH TauKapu
MabAYMOTHH Y3aTyBuH (OMEKA TeXHHE coxajap xaM Mamxya. By-
Jgapra rtenerpad, TeyeBumeHue, paiHOAHHHANAD Ba XK. KHpamH.
Anoxka aunusaapr 6¥fnad ysatunaérran Mabaymor — xafap ycyd-
Japi, aloKa B2 MaBAYMOTAAp HA3APHACHNA ACOCAAHraH OYJMHILHTA
KapaMail TejeMeXxaHHKANHRT ¥3HTa Xoc XycycHaTaapu OGop. ¥Ynap
KyAuaaranapaal ubopat: a) CHrHAJNApHU KaTTa aHUKAHKAA yaa-
T, 6) «OyHDYK» CHPHANJAPHHHHT Ked KOJMACHHTH B) «Oyh-
PYK> CUTHAANADHHMHT KaTTa HIIOHYAMIHCH; T) KHPHIO Ba YHKHIL
KYpHAManapnuuHr dapgaanuwid. TeneMexauuxaja 6yaap kannraap
{TyrMauangap), AaTUHKJAAp, 2J0KA JHHHAJTAPHAA 3Ca — MHKPODOH-
Nap TeaeBH3HOH TpyOka Ba X. K. ma xafapaap, ysaTHII cHTHAJ-
NapUHHHC MapKasdawranadre;, ysatnil 6utra BIl mam ofwektnap
TOMOH BAa aKCHHYA Kyaa Kyn ofwexTaapaan BIT tomon Gepuaaan.
TedevexanHk MabAYMOTJApPHU Y3aTHIUI Y9yH KYHHAAr" aJoka JH-
HHAApHAAH GofpanaHHl MYMKHH: a) CHMJIH — 3J8KTP CHTHAI-
Japu éplamuia: 6) &pyriHK — ONTHK CHFHaJAJap é&plamuna; B)
AKYCTHK — AKYCTHR Mafiaon épAamMuza; T) PANHOTPAKTIH — HOKOPH
YACTOTAIH 2JEKTPOMArHHT EpRaMHaa.

Arap anoka JHHHACH OPKAAH y3AYKcr3 axOGopoT ysatddca, Oy
4N0Ka KAHAJWHH Y3JYKCH3, arap Auckper ax6opor 6¥aca, auckper

7.1- pacm. Tenenasopal THIHMMHMHT TapKHOHIL CXCMACH.

1 —onepatop, 2 — BowKApAW NYALTH, 4 — TEPRETIH-J8p, 4 — aIDKa KaHa-
b, § — npuésnukaap, § — OyAipykku ¥arapTHpruy, 7 — Kada KuAYBuM Ky~
puAMa.



pefinsaan. CHMAH JHHHA AJ0KacH XaBosn Ba kaleanu Typaapra
GyanHagn, XaBOH JHHHA CHM &rouJapra Maxcyc H30JAATOPAH ap-
MaTypa YpHaTHAraH Meraas Yrxkasruuaapaad nbopar Gynanu. ¥r-
Kasrud cudatuaa nyaar, MHe, Gumerany (oyaar-MHC) MarepHan-
JAap wlaatHAaad. KabGean napannen yrxasrudnapian ubopat 6y-
MHD HAMAHKAAH XHMOsl KHJAYBYH KOOHKKa ypaaran 6ymnaau, Epyr-
JUK YTKa3yBYH 4/i0Ka JHHHSACH E€pyrJHK §TKa3yBuH Kalbeaaan
nbopat 6YaN6, HKKH KaBaT/H LKA TOAaJZaH TallKHJ TOMNAAH,
Hukn kHcmi (TOMHPH) TawkH Kasatra HHCOATaH 3HYJHTH Karra-
POK WHWagah TadépaaHand. ToMUpHAMI CHHAHPALI XKox{pduuHen-
TH KaTTa Oyaraun cababad, jaasep Hypu daxaT TOMHP HuHAa
XapakaT KHAaOu Ba TallKW Kapatra HucOataw TYJga KaWTHI XOAK-
cdcH Kysaruaaau. CoAZapoK ONTHK JHHAAJApra Mucoa cudaiuaa
épYFANK CUTHaJAapH Y2aTHAYBUH artMocdepaHH OJHII MYMKHH.

AKYCTHK JAMHMANAD HUIH aKYCTHK MaRAORJAPHHHT TYJAKHH Tap-
KaTHIN NTPHHUHIKTA ACOCAAHTAH,

PaauoTpakt JAmHuANapu — HOKOPH HaCTOTAAH  HIEKTPOMA{ HHT
TYAKHH sHeprHAcHHl (paauoTyagunhap) 3-108 M/c TeanHKAa, Kuc-
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7.2- pacs. K¥n xananmm TeaefaA4os paAHOTPAKT THAUMMHHHL TAPKHOAR
CXeEMacH:

1 = OHCTOTAEP UYHKTE, £ — AN0KA AHEHACH, 4 — MA30PAT Dy RKIA-



Mmau moHochepannnr [, E, F gatnamupan gafitvinm Xamaa THrpu
Yu3HK OVHARA0 TAPKAMHIUHTA ACOCRAHTAN,

7.2- pacmaia uactoTa GyHHYA aMPATHAraH K¥N KanaJaH Tese-
YA4OB PajHOTPAKT CHCTEMACHHHHT TAPKHOHA CXCMUCH KeATHPHA-
ran., ByHaa kaTTaAMKAApHH YAYALHHHE KYII KAUALAK TeJeCHCTe-
Majsapi acocHfa OHp KaKanan y3ow Macodapan typu6 Goulxapum
npuHUMOH €raiH; (akar yHra «GyfApyk» Ba CHMHAJJMAPHH MOAY-
AAUHANOBYH  Ba  AEMOAYAALUNAAOBYH  KYPHUAMAJAD, aMPATYBuH
(GHALTP KYPHAMAJapH KHPHTHII Kepak.

OOveKTHHHT TEeKIHDHAYBUR KaTTanuruHd O {AMoBAR  KaTTATHKIAD
{al, a2, ..., an) Ol —OMIl pareur EpaaMuga 5JCKTP CHTIIAAHCA
altantupuaaan. Yaap (OMI—OMID) ofwextaa Ttypysud wmolyasTop
Bunay  Gowkapuna W, yaapra (OF1—OI'Nl) reneparopst ysarysun [y,
fs .. . fq vacToTaNH TeGpanMILIAD Kesand.

Moayasunaaanran pafwocuraanap, OK (YO) gywalituprau-
Aan YTul, anoka NHHHACHTA TecKapu Aynaanwaa yaaruaazn. K2
Kydadrupruuna wyvaitepuarau curaan (PH2) duavrpnrappa ax-
panain Ba fHcherdep nyHKTHHHHT (JIMIO1-—-IMI} xemoryaaro-
pura kenagu. By eppa curhannap axpadand, GOUIKAPHIL NyJLTH Ba
razopat kuanw (BTl sa K) xamma IXMnn kafia KuAYBYUN KHCMH-
ra xenand. Kepaw 6{nran nafitaa SXM cuctemara GolLKaphayByH
O0BeKT TOMOHHAAH «GyHpYK» OepHIUH MyMKHH,

7.3-§. «BYAPYKaHH KOOJIAII BA JEKOAJIATI

Byfipykuu xodaaw nafituaa anoKa KaHaJd OpKajaH yuu Gyamafl
$TKasHin YYyH, AHCKper OyHpykjsap AHCKPeT CHrHajnapra afnau-
THPHAANH Ba aKCHHUA TeCKapH JKapaéHra dexodaaut peb ata-
Aagu, UngHwga KHCKPET CHTHal AHcKpeT OYADYKKAa THKJIaHaaH
(xa6ap). Kox — 6y waprtan carnaanap tynnaMu 6yan6, 6yApyKHE
avuK KeTMma-KeTJHKAa Hporanafian. ByfApykHa KomnalunnHr OHp
weya ycyau 6op: Baktan (BHK), wacroraam (THUK), komGuHauHS-
pawras (KHK) Ba Gowmxanap.

Byfipygun kofnaaill NpRAUMDHHR KYpHO wukafiank: nucnervep
AYHKTHAAH 06 beKTra HACGAaTaH aA0Ka JHHHRCH OpKaan OHp BakTia
T¥pTra Oyfipyx Gepusnuiy Kepak Gyacusi, Dysapuu JaAHK cucrema
xucobuaa HoMepnafimua: 4 Ne— Gupnnun OyApyK, 2 Ne— mKkuHun
Oylipyy ... 4 Ne— ti¥pranun Gyfipyy. ¥Jap amanpa Xap xua pa-
JHOHMIOYJALCJIGpP TApP3HZA y3aTuaand. DByrurr yuyw 7.3- pacmaa
KypcaTaaraH xap XHa OajJaHAMHKAaTH MMmOyiabenap (AUM) exu
Xap xHJA Kewraukaark uMmnyaecaapaan  (IIHM)  ¢ofnanamnm
MYMKHH,

Wyunait kunub, f nomepaaru Oyipyx amnantyaack A, {1uB)
4 womepnarucu sca A,(4MB) 6yaran HMOyJIbC 1MaKAHIA GepHIHILH
MYMKHH, TapHOa WyHH KYpCAaTafWKH, TAPKATHLUIHHHT HLUIOHYJIH-
JHCH GeArHAapRH KaMafuwn 6nnan opTH6 Gopaad. LyHuur yuyw
XO3APIrH B2KTAA KOAAAN YUYH AcOCaH MKKHIHK KOAH KYJJIaHHJA0H,
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7.3- pacs. Kopnamtipnaran SyipyRHEHT CpaburaapH,

Byhaail KoAfMApHH Y3aTHL Y4yH HMOYJbC Senrulapk Typania 6§-
JIUUIH MYMKHH.

ABTaiHK GH3NHHT OYHpYK O6BEKT YYYH KyHMIarH KeTMa-ker-
Aaxfa Syacun: 2 4 1 3. ¥Trasuumaap kajaBajHAaH ¢pofinananus,
YHAMKAAD XHcOOJAll CHCTEMAacH[aH HKKHJIHKJIAD cHCTeMacura
yrafnuk. 7.4- pacMia KOATawrad KoMGHHAUHAHWM Gepuil TapTHGH
KeJITHPHJTaH.

TeleMexaHHKa CHCTEMAacHZa YHAHK KOMAHH HKKHJHK KOIMTa
yrrasuw yuyd, «EKU-—3MAC» Ba «BA —3MAC» saementaa-
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7.4 pacs. 0010 0100 0001 001l 001 woasamrTapArrad = KoMEHRALMAHY feprwr Tap-
THOW: .

2 — PHASOUMITYALCAZD, O — PARHOMMIIYAECRAP.
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pHaa Oakapwiras Varaprrad  cxeMadapuiaaH dolinasaHuaany.
7.5- pacmaa IWyHAal V3raRTTHUHHAT (QYHKUAOHAA CXEMAacH KelTH-
puarad. CxeMa kyiunarnya*wunraiipn. Arap 1—9 nan nbopar 6ya-
raH KHpHIMapAad OuponTacHra Xam | Oyilpyru Gepuamaca (0 tyr-
mMadacn Gocuarzn}, Oy Xoana MHKHILAA KYIHAATH Koanap XOcHJ
6yaud, 0 0 0 & nxxUAHK coRHra TYFpH Kemaau. XakHiartan «<EKH —
IMAC» 3JeMEHTHHUHT KHPUWIHAATH HyAb OyHpYyFM guguiiza «1 1
1 I» OCupauxaap cHTHaAWHH XocHA KuJaan Ba «BA — IMACS
(¥I1I—X) anementunan refiun <0 0 0 O» yragu.

Arap, macaaan 3 Gylipyryn GepuJica, 11 3MeMeHTHANAT YHKHILIRAS,
Hyab, goaranaapuga (I, HI, IV, V sa VI) nmarw cardaanap unara-
puruda Guprapuyx (1 01 1 1 1) Xocna Kuaamn.

«0» Gyfipyru Il snement opraan VI Ba VIl ra xenu6 (7.6- pacum),
Oy aneMeHTAapHUHD HKHAAA Gup xocHs 6%nann. Wykxabh wuauo,
«12 6yfipyrr HKKnaak koauga «1 1 O O» ra afinanany, seHH

1.2% 4 122 0.2 4020 = 2.

Byhpykaapun pekopaaur, Hazopat RUAHW o0bexkTHRAH KeRaér-
raH TeCKapn CHTHAJIHE AexKoAdaul aewpGpaTopiap OpKaJgH aMmanra
OWIHpUAANH. YJaap TecKapH Y3rapTHPHUINH aMmara oWdapaaM; HK-
KWMHE KOJHHHU VILTHK CHCTeMacHra YrTrasanad. 7.6- pacmaa newud-
patopJapiaH SUPHHHHT (YHKUHOHA] cxeMacH kedtHpuarad, Cxe-
Malary CUCHAJHHHC YTHIOWHE ¥3UHTH3 MYCTagua y¥prangd oJMIT:
«2» KOLHHH OJIHHT, UHKHIILA «4» xocha Gymann.

Macodagan Typud Gowmkapuw. Mrka yTrRasrnyan nuuus épaa-
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7.5 pacM. ¥RJBKHM HKKIIHK KONHTA J3rapTHOTHOHUMT DyHKUMOHAN £Xe-
MacH.
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7.6- pac. Mxxomux KoAMHH YHMK KOQMra yTKA3yBYH Aewrd ppaTop CXeMacH,
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MHAa Macodagan TyprOé OGowKapWWHA 7.7- pacmaa KypcaTHArau
TesedioH aNoKacH MHCOANHAA KVPHO YHKaMu3.

CXeMaHHHT 4an TOMOHHIA GUDHHYH IHCNETUeDHHHF «TenedoHe anna-
paTH, VHIAa 3C2 MKKHHYH <«OOBEKT» CXeMacH Kemrupaarad. HMkkana
cxema yxmaw Oyqmn6, mkkuta KT3I5D Tpansucropu acocupa Gamapua-
ran. Cxema KHpHIUHra TOBYLl FPANTarUAHUHT Kapwuiurd R, = 1500 —
— 2000 OmM Gynran ogopd Ommt Gowr Tenedion «TOH 1», «TOH 2»
ékn Bl ranciosa MHKpoOH cudaTHAa yJaHTaH, TOBYII YacTOTANH HKKH
Gyfipyk KyuafiTupruyunan nGopat. [HyHzafi Kanciosia meTebmofun chHda-
THIA B2 YHKALD KACKaIHHHHT KOAICKTOP 3aHKHpUra ynanran. Hixana Te-
Jeonnd «X{ — X2» ugkH YTKAICHWIM AHHHA OHprawTupaiun. Jducneryep
uanna Ba «OBEKT» (YArAa) opacHiary macodafian Typu6 Sowkapum 40 m
opanuKia amadra ouHpuaamd. Kypunma gyfimfarnua nnviaiiay. Tawsmus-
nam mauban Cp I S xannt Gunan ynanradfa MycOaT Kydaauuil JnuMs
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7.7-pacu. Macodanan ryprd caM oprany SouaPHAYBUA KYPHAMAUHAT CXEMACH
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OpKank aboHeHT OOBeKTHHHT', GHDHHYH TPaHIKCTOP KOMJIEKTOpHra, B2
Tenegon VD 2 AvoA Ba CYHFPA MKKHHYE JWHAA OPKaAH AHCTIETYEPHHHI
ANNAPATHTE KENAMM, '

[ucoeruep aloneHTHH uaxkupuul yuyH S2 «Hakupuwmws» wanuti-
HH GocHilH KepaK. By xoama V72 tpansucrop kKoanekrops GHAaH
VT tpansncrop Gasacu opachga C4 kowaewcatop yJaadrad 6yau6,
AHCReTYEp KYYaATHPFHYHAA TeCKapH anoKa XOCHA KHJIAalH, HATH-
JKala Ky4yadTHPrH4 redepatopra alijauH® TOBYMI YacTOTAMNH CHI-
HaJuaap Hmaab wHkapa Gowtanan. by rebGpaunwaap B2 kanciona-
AaH YTHG, alOoHeHT annmapaTHda TOBYI! XOCHA KHAaaH, AGoHeHT
YaKHPHKHH 2WHTHG, | aNNapaTHHHHT TabMAHAall ManbanHu ynah-
Ax Ba S KaaWTHH GocHG AHcnetuep GMNaH aioxa Gornadau. ByH-
Rah Tesedon KypHAManap NHOHEpP JarepiapH, HaBGATYH MOCTAAPH
opacHia AaNOKaHH THKAaWgRa, wrabaa GofdaataHHAHIIH MYMEKHH,

Canoat TeJeBHACHHACH HHCOH (PAaOJHATHHHHT TYPJAR COXaJapH-
Zia MacanlaH, caRoaT Ba TpaHcnopTAa, THGGHETAa Ba KOocMocaa,
MeTepeoJoTHsE Ba acTpoHOMHAAA, YKYB MapaénHia, xapOHA uiga,
¢pan coxanapuia, Sy 6HAaH GHPra Xaay XYMKAAHTH TeXHHKACHHWHD
TYpAM TapMOKAapHAa KyAJdaHHAagH. Amajnfi  TejeBHAeHHAAAH
onxHaétTan >PderTHra Kypa y yuta acocnfi typra Oyausaau: xy-
3aTHIU Te/eBH3HOH CHCTEMACH, ABTOMATHK TeNeBH3NOH CHCTEMACH;
¥praHyBYR TeeBH3HOH KOMILJIeKcaap.

TeneBu3non chcreMda macodafan Typub, KysaTh6 6VaMaiauran,
HOKyJaf HINIA6 YAKapHLI XApAEHAApPHHH, XOAHCAJAPDHH Ha30paT
KHJIHUL HMKOHHHH Oepaan. Macanag, TeseBHanoH Kypuamanap €p-
JaMHAA KOCMOCAArd Ba CYB OCTHAArH XOAHCANapHH KY3aTHIM MyM-
kue. JlomMHa nevuza MeTaanHH IDHTHLI, MOPTJIOBYH Ba 3aXapJH
MYXHTAApAArH JKapatHJapHH KY34THII, TeJeBH3HOH aBTOMAaTHKA
BUOLOCHIHAANAPHE TaX WA KHAMID, KHCMAAp VAYaMUHH Hasopar
KHJKW Ba YRAPHUHT COHHHH CaHalF MYMKHR Ba X. K. 7.8- pacmaa
TeMeBH3HON KYy3aTHID CHCTEMAacd CcaHoaT TeAeBH3HOH KYPHJIMAcCH-
uuur (ATK) cxemacu kearupuarad. by cxemanary renesusuod ka-
Mepa 2 KyaaTHJa8rtrad OOBeKTHHHT ONTHK TACBEDH J HH KHPHII
CHPHAAUr3 2HARaHTHPHO, MHKPOTapKAaTrHd 3 OpKalH OKOPH 4HacTo-
Taly MarucTpall Kabean 6 8pAaMuja BHAEOCHTHZJA ZHEPTHACH Cap-
{uAN KOMNEHCAUHANORYH YH3HKNH KyualTuprhu &8 ra Gepanu. Tap-
Katray { Xamos KoOHurR 7 ra wofiaamtnpuarad. KypuaMa xovacu
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7.3- pacy. CaHOAT TeneBHIHON KYPH/MACHIHHT CORAATAWCAR TAPKHOMA CXeMicy



1} ra xoAJAWTHPHATAH ONTHK KypHJMa 3 Ba Ky3aTyBYH KypHuama
4 GowKapull nyaAbTH OpKadd Macodasan Typub Golkapuaanu.
ObbverrTaap xu3Mart Kypcatnw xowacH Il garw BRIecHaszopaT Ky-
puamaced I0 HRHET 3KpaHHAAH KY34aTHAAOQH,

8-606. MAKTABJAAPIA DJNEKTPOH KYPWUJIMANAP

Dy GoGma 6u3 H3EKa Aapcnapuna xap xua taxpubanap ¥1-
KA3HILAA ofilafaHunalirad  SaeKTpoH KYpHAManaap — nact sa
IGKGPH YRCTOTANN TeHepaTtopaap, ocuuadorpadyap (HAaH Taunwia-
my3. Bynapaan tawkapH maxrad paauoyseld Ba TejeMapkas Ky-
PHAMAJTaPH XamMiad TYPJAH XHJ MarHHroORNApIa TOBYUI Ba BHACO-
CHTHAMAAADHI €3HIL KYPHAMANAPK KYpud uHKKnanu.

8.1-§. ¥JAYALl FrEHEPATOPJAPH

PaznosieKTponnka KypHUAMAJNapKHHHT  KYOUHJAHTHIZ  SJAEKTp
XAPAKTEPHCTRKANAD MABAYM KATTAJUKAAPra  YJAAPHHUT TahCHpH
opKaiH adHUKAaHALd, Byanall cHrnaanapiHd oanme Yavaw acGos-
JADH OpKand aMalra oluHpuiaid. I'eHepatopnapaay OJMHAETraH
TAWKH KYPHHHIUL MabAyM OVarad manGanapHHHT 3A€KTp TYJAKHH-
LApH Ba YaCTOTA V3rapuIURaph, ¥arapyBuaH Ky4YJaHWIl Ba GOWKA
KaTTaJHKIAPH MabAyM uerapaia omnepaTop TOMoHHAAH OolUKapH-
AzAH.

Oxopuaarunapgan K ypuHanuky, Ymain  acGobrapHHuRr  Acocuil M
XapaKTEPHCTHKANAPH KYRHDArunap: 4actoTajap AHanasond f . fad f ..
raya; YHKHW CHTHAJMBOHE  Goulkapuaypuum JAuanasomn U . jgan U
rada; YUMKMUI KyBBaTH gAuanasodd P . jaaH P raua, MOLYJIsIHAHH

min max
GOLHKBPHUI qerapacd muﬂn JAH mmax rava, HUMNyJabe Y3IVHAHTHHA YJ'I‘-IEU.I

yerapacd {(UMIyJhC TeHEpaTopaapHia).

Yigaur reHepaTopPUHHEr JacToTaCH KoHAa OViHga 1KKH §oCKnu-
A3 POCTAAHAAM; AKaNasonnaphu YarapTupHUl Ba acTa-CeKHH POCT-
AalW iy Guaan Gowkapunagy. Yauall reHepaTopJapHHIHT Hac-
T0Ta AHanasOoHH CepUHHHT Oup yaywkigaK (KEPpa TMACT uacToTa-
Lan) 6up Hewa Yu Mera repurasa (¥yTa 0KopH uacrotann — YIOU)
Gyaral coXaHd TAbMUHAAHAH. YJ4anl TeHepaTopiapH yauam Mac-
caltapi TabuarTura Kypa oJatd Typra G6yaHHanH: uHdDpa nacTt udac-
TOTAJH; IacT YacToTanH (TOBYIL NAANa30HK); IOKOPH 4acToTaJu;
Aeuumerpay avanaszonu; ¥IOY redepatopiiapu; KBapuiH 9acro-
Tald cTaGUAu3anua KHadil redepatopu. bBua Maxtabnapma kin
dofizananaguray mact Ba IOKODH 4acTOTAJH CHHYCOHAAA CHIHAJ-
Jnap reRepaTopiapi OUJaH TAHHUIHG YHKAMHS,

«3M» tunan (YKyB) rtoByw reHeparopu (8.1- pacm). By re-
repatop ¥pra Mawktabna Ba onufl YxyB wOpTAapHAa QU3NKE, 3ACK-
TPOTEXHHKA aMaMHil MallFyJAOoTNapHAa TOBYII HAaCTOTAJAH CHRYCO-
Baad  3JeKTp TeOpaHHUIADHHH XOCHJ KHARIL Ba Xap XHA
Taxpubanap yTraszmw yuyyn MEAKaAAaHraH, ¥ OacT 4acToTalu
Kyuafituprad cudpaTnia XaM HULIATHIARH.
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8.1- pacm. «['3M» Typaaru ToByll reHepaTOpH!

a — yMyMih Tysunums; 6 — TapKHGHA cxeMacH.

1. Tenepammananamuran uacroranap auanasonn — 20 I'm xaH
20000 I'm raua., ¥ yyra nuanasod Ounad ycTMma-ycT TyLIajiu.

a) «XI» 200 nan 200 I'y;

6) «X10» 200 man 2000 I'u;

B) «X100» 2000 nan 20000 I't.

2. DHr KHYHK YHKHII KyBBaTH — 2 BT

3. Ungum kyuiasuium Onp rtexkucxa OomKapuaany,

4. Tenepartopuunr unkuuin 5 Om, 600 Om Ba 5000 Om un nHe-
TebMOJYHra XHCOOIaHTaH.

5. I'enepatopuunr xaroaurd kymu Ganan £0,1%, =1 I'n.

6. AcOoOHMHT Y3JYKCH3 HLLIAUl BaKTH 2 coaTlaH OPTMACTUrH
Kepak.

7. Ac6o6unnr yauamaapn 330X240X230 mm.

8. 1- pacm, 6 na I'3SM remepatopunvHr TapkubHii cxeMacH Kei-
tupuarad. By cxemapga cuHyconfan TtebOpaHuiuiap reHeparopia
xocus Gynaju. ¥ wacToTa 3JTYBUH 3aHXKHD & OpPKaJH Ky4IH Myc-
6aT TeckapH aJjokara sra OyJraH HKKH KacKalJH Ky4yauTuprau
1, 2 nau wuGoparnup. [enepauusijlanral 4YacTOTAHUHT Y3rTapHlIH
GOlIKAPYBYH OpPKAaJH amanara ouwnpunanu. [enepaTopHuHr vWKH-
Wuaa TYJKHHJIAp HKKH KackalJju Jamnand kyuafituprau 4 Oujan
KynaiTupuaub, yHKHUI TPaHCHOPMATOPHHHHT HKKHHUH ufiaramu &



OpKaaH YHKHW KaemmadapH: «5 Om», «500 OM» Ba «5000 Om» ra
6epnaaan. Kywvafituprud «ABC—I120—170» &gjyupuk cxemacHaa
fiuFunran TYrpunaryw § fau tabMaHAauanu. [eHepartop épramuia
KYARJArd TaxpHOANApHH VTKAIRII MYMKHH.

|. PeakTHe KApWHAHKHH OepHArad KYUJaHHMTa OOFAHKAHCH-
HH Hamobinm kuamwur. 2. Kamepronaau ¢o#nananus, akycTuk peso-
HAHCHH KysatHW. 3. AMmanTtyna Gifinua MOAYIAUKAJAHTAR pPaANO-
SIUHTTHPHIWIHA HEaMoliHin Kuauwga (10- cund drzukac) yuaad
HKOPH 4acTOTAJH TERePATOpPHH MOAYJARAUHAROBYM KYpHAMa cuda-
Tuia dofiganandit MyMkud. 4. POA HUHT NACT YacTOTAAH KHCMM-
HH CO3J1aUIAA reHepatopiaf GoBZalaHull MyMKHH.

«[-4-102» 10K0pK yacToTaan revepatopn {8.2- pacm). «I-4-102»
WKOPH YaCTOTANH 3HT COAAa redepatop OFAHG, IOKOpPH 4acToTadal
acGoGnap GHJad HUIAWAZ, MacaJaH PaKHONPHEMHHKHE DPEMOHY
KBAHM LA Kyanaunaand. [eHepaTOpHHEMT YHKHWKIA aMOAMTYAacH
B4 MORYRAUIKS YYKYPAUrE COMIKAaDKNYBUH CHHYCOMIAn TeSpaHMID-
Aap oAHH AL,

letepaTtop Kyfinpard acocuilt TEXHUK XycycHATAapra osra:

Tenepaunsinanran wactoTanap Ananasons, 0,1 nan 5 mT'y raua
{8 xuuuK AHana3onra OVJIHAAAH), UHKHIU KYYAaHHIIMHRAL §3rapull
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; 8.2 pacu. <[~ 4~ 1023 j0K0DH UACTOTATH reHefatop:
a — yuMyMKR K§pundmy, & — TapruGuA cxemacu,



ananasoun — 0,1 MKe pan 0.5 B ovaun, sony v aysypasciams
Gouikapuw uerapacu  0,90% rvava,  aaciorasapig Spiinmmar
HHcOHiA xaToMuK — 1078 =50 ' achobh 1pwine top acocia Oana-
puarad 6yau6, yagamaapu 1502360200 mm, ornpann 6h k.

«['-4-102» renepaTopuHHHT cXemac B paom, 0o Geprt.
By cxeMajna KOPH YacToTaJu TeOPItiiiap revepatop Lo
KeHr noJsocaJii Gyd)qp KAcKam 2 €pjiaMun i apiainn Gupin
9M UHKHW yAcH «IB» ra keaamu. By wanad acocidi s avigyp
MOAYJSILHS  TapTHOHAA  HILIATAHAA XaM, MOV 0
CHIHAJHH OJHII HMKOHHHH 66paaH. ACOCHIT K/ 1pinii g
TeOpaHUIT YACTOTA TeHepaTOpPUAAH AMIJIHTY/L MY ETOpIE 4 1

KCMHG, YHAA YHKHIL CHTHAJAH GHD TekHcAa Oourapuiiar Acocii
TPakKTHHHT YHKHIIHAATH Y3dTHJAYBYH IOKOPH WacTOTad rehpatii
JapHH OY3HJIHLIHHE KaMaHTHPHUL YUyH KeHL [OJOCHI Ky it
ruy 5 KYaaanuaras. AMnﬂmy,aa MOLYAAUHACHHH LM
VUyH MoayJsiuusiianrad eurdana | k['u am #uku rencparopia o zo

cit KunuHagn éku «BHENI» ysacura Tawmku Tosyur reucpiaiopi
opranan OGepuananu. Mopyasauus uyKypauri atrenioarop O Gnian
6owKapunany, aetektop 8 opkaan 6epHAadTran CHruaJ, CTpe/iKi
au ac6o6 opkaau HaszopaT KuauHaam. «[-2-102» acGobu KalOya
KHJAYBYH KYpHJIMaJjap Ce3rHpJaurdHu  GaxoJnawpga, Kydairtupri-
HIUHI Ba IOKOPH 4YAacTOTaJH QHJIbTPJAAPHHHT aMILUIHTy[Za Hacroril
KdTTaJHKIApHHH OJHWIAA Kyaa Kyaali xucobaanagu. By acOo6
yHua y30K Oyamaran Macodara pagHOTYAKHHJApHH TapKarta OJl-
ToHH yYyH YyHAAH OJHA YKYB IopTaapHiaa  (H3HKa KypCHHHUD
«DNEKTPOMATHHT TYJAKHHAAp» MAaB3ycHHM YrHwga dofiaanaduur
MYMKHH.

8.2-§. OCLH/IJIOTPA®JIAP
a) OcunanorpadHuHr acoCHli KHCMJApH

Ocunanorpad 3JAeKTp CHMHAJJaPHHHHT IIAKJAMHH Ky3aTHil,
TeKUIHUPHII, IYHHHTAEK 3JI€KTP KATTAaJUKJIAapPHHH VJuall yuyH XH3-
mat Kunaad, Ocumanorpad snektpon-Hyp Tpy6ka — SHT, kyuaii-
THPrH4gap, éHHI reHepaTopH Ba TYFPHJAardulal TalIKHJA TONraH,

DJeKTPOH-HYp TpyOKa mHiia Kosa6Gazan HOopar O6§anub, yHHHr
HuHga BakyyM Xocuan kuauHrad. Karox K, Kusguprau uyaramu
KY, 19p T Ba anomnap Al Ba A2 Gupraiukia «D/JeKTpoH 3amba-
pPaKHH» TalUKHJ KHJIHG, JIOMHHECUeHT 3kpaH I na (oKycaaHraH
TOp 3JIEKTPOHJAp HYPHHH XOCHJ KHJHII Yu4yH XH3MAaT KHJjand. By
HYp 9kpaH wo3acH 6Vina6 oraupysBun chcerema (OC) opxanu Goul-
KapHNaAH, Yy HKKH KydT TOK YTKA3yBuH mJacTHHKajaH u6opart:
BEPTHKAJN OFAHPYBYH mJjacTHHka (BO) Ba ropusoHTa] OFJHPYBUH
riactiEka (1'O). Tpy6ka 3KpaHHra 3JEKTPOHJAP TABCHPH HATH-
JKACHAA HYD YHKADHII YYYH Maxcyc JIOMHHA(Op MOALA CenuJran.
Tpy6ka KaToiH CHPTHra KH3AHPTrHY uynraMd (KY) HH KH3AHpPHIUI
HaTHXACHAA OCOH 3MHCCHSIAHALHTAH OKCHI MOALa CYpPKaJrat.
Tpy6Grkana sJ€KTpoOHJAp MHUKAOPHHH V3rapTHpHUl Ba SKpaHja



8.3- pacm. QemprorpadbuHAr TapkHOH exemacH.

EPYENUK CHTHANHHUHT |PaBIIAHANTACA 3pullnw yuyd t¥prra T (C)
matiprit Somgapuaysuu Kyaaasum Oepumann. Al sa A2 anopnap
épaaMuia TpyGKa 3Kpanufa HypHH (OKyCaall Ba SKPAaHAa €Taphd
GPHTHATAHARKEY XOCHA KHAWIWD YYyH 3icKmposra mycfar Kyuna-
i Gepuaagy. OFAHPYBUM MAACTHHKAAADAAH YTAaéTraH 3JeKTpOoH-
Jiap OKMMH IJacTHAKara OGepHnaTrag appacHMOH  Kyunaduwnap
maliodn TabecHpHia Gynaaw (8.3- pacM). Ocuuamorpaduunar aco-
cHIl TEXHHK KY¥PCATKHUIADH:

«X»(S)) Ba «¥» (Sy) Kauaanapl (KydahiTApridiuAT) ceardpaury; &in-
AR Te3NHFH AManascHH (Hypivur  €:0BYM Yactorach); OCUMILTOTPagpHHHr
VTR TIOJIOCACH; KHPHIL  KAPLUHIKTH Rmp B3 KHPHII CHPHMH C'K"p;
BAKT OpaJHKBapH Ba yndaw XaTosnrijdp. Ocuuanorpadue  tadfamga
CHTHA/ WAKMH, COeKTPH, -YacToTacH Ba Soulka KYPCATKHUMAPH 3IBTHOOP-
ra ONHHAAH.

OcumanorpaHuer Kyasanuanwn, «O3Y» (YxyB) (8.4- pac) ocuun-
JorpadH KyWIaHWIL Ba YacTOTAHH YMallAa  KYJVIZHURHIHHH KVPUG YH-
KaflniK. ¥ KYHHAATH TeXHHWK XapakTepucIMKalapra sra: Sy = 0,5 mm/mB

S, =45 vm/mB; ocumatorpap vacroracn 10 Tn pan — 20 xI'u raua

Giran HypHd €0BYM 6 Ta KHYMK AMAMA30Hra 3ra.

1. Curnagjap wWakauay texiupnl, «O3Ys ocumnnorpaduia
CHCHAAMAap WaKAH Kydugaruya TexKlWHPHA&AH: a) Yprawuaaérran
cHrian, macanad «I'2Ms Tosyw resepatopuundr yHKHumaaa (10
B nas ratra OYnmarad) cHTHAJ KaGelib ODKAJU» BXOJL <if» KHC
KHuHCa Oepuaank; ©) «ycuneHHe <«y», <«ocnabnedne» pyykanapu
O6uTaH sKpania MabkyaA OYAran cHrnagJ XOCHS KHIMHAOH (3Kpau-
HUHT  3/4 KHcmu); B) «IHamason 4acToT» <«9acTOTA [JAABHOD
pyukajapu Omnad asxpanna (3/4) agaspan  ypraudgagurad



TeOpaHull E0BUM HAaCTOTACH X0-
CIL1 KMAMHAAH; T) «CHHXPOHH3a-
uus» pyuxacu «BHYTP» xona-
THra KeJTHPHNAIH; A) HKKHHYH
«CHHXPOHM3ALHA NAAaBHO» GHJIaH
yKpaHma yprauuaaétrad CHraad
XapakaTcH3 XoJaaTtra KeaTHpH-
gamd. Ilyngan cyHr cursaaaap-
HHAT IIaKJH, aMIJATyfa KHid-
MAaTH, 9aCTOTACH Ba X. K. XaKu-
fa MyJaoxaza IOpHTHII MYMKHH.

2. Texwupuia€Tran CdrHand "
HHHT Ky4NasdWWeER yodam. Qc-
uwasorpa épaamuaa  yarapysuan
KYYJaHHIIHUHT  KHAMATHHA yodam
yuyH TpyOKa SKpaliHi MabayM
Giakaapra ampaTiil Ba YHUHT  8.4- pacy. ¢O3Y5 SneKTpoH ooupaior-
CEesrupINrHuN anuKJall Kepak. 3a- padit,

BOINA  TpyORajaphd  fHPHILAA,

3JIEKTPOJIAPHI VPNATHLLLA pyXcaT sSTHAran KuidMar Yarapuniiapi  Gopuiu-
TH YYyH, 3VIEKTpOAJapra Kywaamuur OepHiarania HYP 3KDAHHHHT MapKa-
sufa OVamaiiin, OKpaHia BypHHAr JoFH KyHHIAriya YpHaTHAazM: a) oc-
unssorpap opwacugard «BXOIL X» sa «BXOI ¥» unsugiapn Tox
{TKasysun YrTkasrmu Oujan kueka rytawrupHaany; 6) «dOKYC» sa
«IPKOCTb» pactanapi Guian Jorny hokyenab, skpasra K§HAIrag M-
MHMETPOBKaJA anuK VPHH OGeqrujanany; B) KHCKA TYTAWTHPHATAH {T-
Kasrhypu oG Tamnad, Gowxapwil jgacTafiapd GuJjall JOFHH  OJAMHTH
YpHATA KeJTHPHIaiH.

Ouau ocumiiorpadud Tenr Gynakaapra 6yaum mymxan. «BXOJI
naactuukanapura 30 —40 B nosvuii  Kyunamum  Gepuiub, skpanzar
Hor TYp Gyinua MOCTaHAAM BA JOHMAH KYYJARHUI BOJBTMETD OpKATH
KyaaTHaaan, «X» OViHua TpyOKAHWHT CE3THPIMTHIND TOMAMHS:

Gy epua [, — jorjan Gepuirau myxrarada Gyvran wmacoda. Iy #fa
- l
Guian «V» GYHNYAa CesTHPNMK TONMIAIN: Sy = f;’—, MMm/B. l?lgyn OCHMI-

qorpadurnsr 1371037 snextpon- nyp prﬁKaCHHleI‘ cesrnpaura: S =
= 0,28 — 0,46 mm/B, S,=0,35—0,564 mm/B. Dkpan Ttenr 6yaaxnap-

ra Gyumnranfan cyur opka gucmaarn «BXOIl ¥» ra (0—30 B) ya-
rapyBuaH Kyy/iaHull Oephica, TpyOka SKpaHWIA TYFPH YH3HK WH3HIAIH.
By YHSHKHHHT Y3yHJMCH KHDHII KYWIAHWLIBHUHD TYJIHK KaTTAJHCHTA
Tenr. Typaard uMsHKHHHT Y3VINHTMEH anuK/ab, ysrapyBuan- CHHYCOHAAN
KYHIaHHII YH3HK YBYHIHTMHHHT HKKHJIAHTAH aMMJHTYIA KHIAMATHTA TeHT-
JUTHHH XHcoOra ovind, yaHasran Ky4iawdil KMEMAaTHHH TOmaMM3.



e =2t O

Oy epiaa I, — yiuana€rran YH3MK Y3yHJHIH, MM. YHYa KaTTa Gjamaran

yarapyByaH TOKHHHI KYWIAHHUIMHH OCHM/NIOrpadHHHT KyyaHTHPrHUMAaH
tholilanannd, KHYMK KYYJaHHLIHH OCUM/IOrPAQHHHT OJIAMHTH KHCMHAATH
«BXOH ¥» Kuckuuura Gepuiu GHJIaH —yJauall MYMKMH. DyHHMHD yuyH
IoKopHAary yeyngan gofinanann6, acGobudt Tenr Oynaxknapra GyaMo
OJIHLI KEpak.

3. Macr uvactoTasH cHrHaJHM Yavaw. DByuHHr yuyH xyfdmpard
HULTapHU faxapHiu Kepak:

octimnorpad «Cunxponusaiusi»  pactacuun  «OT CETH» xonartura
kearnpuar; «BXOJL ¥» kaemmacura TOBYUI reHepaTOpHaH dacTOTAcH
50 I'u Ba kydnawMu 5 B Oyarau curuan OepunagH. Dynpga xapakar-
cH3 OMp HABp/M CHHYCOMJAAra sSpHiuamu3 (ocuussiorpad eHuMIIM reHepa-
TOPHHHHI YacTOTaCH [., TOBYIU T€HEPATOPHHHHT 4YacToTacH (f;;) ra Teur
fep = fre OYiranu ca6a6a sKkpaHja GHTTA JAaBpHH Kypamu3. Domkapwi
NACTaCHHH acTa- CeKMH SKpasja 2 Ta Jaspiu THAKHH XoCHi Gyarysua
yaraprupamus. Dy sca HajaHalTraH 4acrota Hyp EOBYH  YacTOTajaH
HKKH MapTa KVn SKaHHHM KypcaTaii:

f?.ﬂ‘l =f'rr == 2fl‘{! == 2'50 b 100 r]_[.

Arap skpanpa 5 papp ypnatcak, [, =5x50=250 'm Ba xxk.
Iemak, ocumnnorpady 6GHIaH CHTHA/M YaCTOTACHHH YJ4alll MYMKHH.

8.3-§. AHAJIOT BA PAKAMJIH YACTOTA YJIYATHYJIAP

DJiekTp Vauam HUIapHAA MAcT YacTOTaJH TOKJAapHHHI 4acTo-
TaMapHHE  YaYall  yuyH aHajgor  (9JeKTpOMexaHHK) — 4acTroTa
Vnuaruunap BuOpainuod jJoromerpiaap Ba OouKajnapiadH ker ¢oii-
nananunagu. by wacrora ynuarwunap vacroracu 20—250 'n puana-
30HAH Ba KHuHK 36 pman 360 B kyunawmmga unuwnafinu. Kysiatu
10 Bt ra renr. Byunall karranuxkaapra 8.5- pacMia KypCaTHAAH
xucka npopuaan 11340, 1506,
B 8 sjektp wvacrota yJuarud-
saap sra. Cuuycoujgan Ba HM-
MyJabC INAKAKAATH CHPHaJJIap-
HHHI YacTOTAJAapHHH KeHr JjiHa-
nazoHga VJuall YYyH 3aMOHa-
BUIl paKaMJH 4acToTa yayarud-
Jaap Hmgatuaani. Yaap 0Oup
Heua repugaH yHJaab Merarepl-
raua OyaArad 4YactoTadapHa VJ-
yal HMKOHHHH Oepaan. 8.6-
pacMm, 6 na 3HI OJNAHH YacTOTa  85- pacMm. DNeKTPOMEXaHHK uacToTa V-
Vayarndauur  GJ0K  cxemacu HarnwIap.




8.6- pacm. Pagawmp uacToTa YAuarpuuunr Tapkubni cxemaci.
i i

KCJATHPHJCAH., YHHHT HUINALIH «HMITy/bCaap xucobaarnuu» GAOKH-
ra MabiayMm Gearsjganrai BakT OpaJurHia KenagTran HMMnyJascaap
cOHHHH ABTOMATHK camamira acocianran. CHHyCOMA2 EKH HM-
NyabC IMAKAHWIArd H3NaHAETrad  CHrHAl HMAyJbe KyuJgaHuiln
y3rapTHPrHYMHHHT KHPHII KHCMHIa Gepunaad. HuKHIILA HOAHUK
KHPHII CHTHAJIH YACTOTACHHHHT Y3YH/HIHra TEHT 6yaran [l-cumon
5J€KTp TYJAKHHAAp Xocua Oynai. Cyurpa curHajn 3JeKTPOH Ka-
nurrra kenamd. Uy epuuur yaura GolmKapysuH KypH/iMa OpKaJH
GearHAaHTal WMOyabcaap KenuO, KanuTHH MabiyM GHp BaKTrd
oyajH.

Be/ruiaurall HMIyJAbCHINT Y3YHJHTH XOCHA OYJraH HMmyJIbCHHHT
Y3YHJMCHAAN KaTTa (To > T), WYHHHD YUYH SJeKTPOH KanHTHHHT YHKI{-
[UAAA HMIYJIbCAAp TYOJaMH XOCHI OYJai.

TynnaMaars HMIYJbcJAap COHHHH HKKHJIHK VHJIMK 3JEeKTPOH
xicobnaruy  xucoGnainu. Dbearwnanran 4acrorajiap 6J0KHLA
KBapl/H reHepatop G6yan0, 4acTOTacH 1, 10, 100, 1000 Ba X. K.
repiviH, y3yHaurd goumuii G6yaram, I1— cHMOH HMMyJabcaap nii-
726 uukapaan. CHrHaJ YaCTOTACHHUHT YJuall AHanasoHHHE NOARM
yprataan. Pakamuau yactora ysuarnuniapia XHcoGaaul Kypr.aMa-
cit 6ynu6, «MH-19», «MH-8-2» nnaukaTopas 4HpOKAAp HilAall-
nagu. 8.7-pacMpa pakaMaH YacTora yAuarnuiaapian OHpH KeJTH-
puarat.

8.7- pacw. Paxamau uaetota yauaii.



8.4-§ MAKTAB PAOHOY3EJIH

Maxraf paauoysenn paliHO3JEKTPOH KYPHUIMA KOMIIEKCHAAH
ugopar Oyau6, xabapnap TapkaTHIl YuyH xu3MaT Kunagd. By
komnnekcra xyspatan [TUK, muxpodon, ¥xys kfpearysaapuuu
¢3n0 oAnll YYYH MaTHHTAQOH, KaliTa 5WKHTTHPIHY, VKYB KYpcaTyb-
JEPHIH TEAEBH30pAat €3HD OJAMI YYYH BUAEOMArsutadon, ranad-
¢pycaapna cyurrn axGopoT Ba KJAaCCHK MYSHKAJIAD SLIHTTHPHLI
Y4YH pafiuONpHEMHUK Ba GolKa pagHOKypHAMAaJtap Kupaay. Mak-
1ab pafoyseaHHHAT TapKHOMIl cxeMacu 8.8- pacmaa geatnpuaran,
MakTal pagnoysenn xap xua AyHagnm 6Viiuda yaarwaanirad
AUBUSNED Ba KYPAIMAHWHT GHKHID KHCMH YJaHALHTAH KOMMYyTa-
umon Gaokka 3ra. Papwoysensa 2—3 Ta AuHng OYAHUIM MYMKIH.
Jniuanapra — kabuuer, kopupopaapra 0,25 BT KysBaTau panno-
NpREMHANK/AD, MaKTad XOBJAHCH, CUOPT 3anH, COOPT MalZoHYana-
pura 5—10 Bt au pynopau kapraiddap ypHatunaan, Marrab pa-
auoyzean [MTUK wuur quxwiwisnars xyeeat 25 Bt nan 100 BT rausa.

8.8 pacw. MaTa® paguoyzesunuur TApRRGult cxemacn.

8.5-§. MATHHTO®OHJIAP

Marantohod — ToBYIUHH €3u6 oauwil Ba KaHTa SWHATTHpHOI
yayH XU3MaT KHJIAXHTaH Paiuo3NeKkTpoH Kypunmauanp., Basudacu-
ra Kypa MArHHTO(GONIAD CTYAHSA Y4YH, PeROpTépAap yuyH Ba Mau-
i Typaapra Gyanuaau. Cryiana y4ydH MyJKaafaurai MarHWTo-
$hoHTap KHHO, palMO Ba TeAeCTYIHARa Kynrawmnain. Penoprép-
rap yuym MyuDKaJlaerad Marnptodouaap penoprax €aud ogmuw
vuyd cadrapyapira wwaatEaagd. Mauwni  marautoborgap yi
(Makral) wapouTHAa KyanaHWnaid. YJjaap coija TY3UJIHUIra 3Ta
Ginub, ocon Bolukapuaand Ba KyTapub opunain. ¥aap FaatTaknu
KM gacceTasn OyiaHwA MyMkrH. Manwgil marnatodoHsapHHEHT
acocHil mapameTpJaapura JeHTaHUHT AOMHHAN Te3JHTH; HUI JHana-
BOHAAPH HACTOTACH, HIO HOMHHAJ KHAMATAAH TEINHKHHHC OFHUIH,
€3yBHHHT HOMHHAA CATXH; JeTOHALUWA KOSDPAUHEHTH KHPAUM.

8.9- pacMpa wmanuuil MOROGMOHNK MAaCHUTOGOHAAPHWHT CcOAAA-



guwran rapknfui cxemacu kypearuarad. by MarauToQOHHHHr
Huraain yeysnr Kyfingarnya. Akyeruk tebpanim (toByw) mukpodon
[ va Kean6, 7oByIE vacTOTAJMH 3JexkTP TefpaHuwaapara afthaHanu.
Youaan cyur 6up newa gackapan [MHK 2 ra 6epunaam, JITUK nuar
YHKHWHASH KyYafTHpHArad Tebpaunull &sH0 oMUl KaJdaard J ra
K€AKUO, raNTakna Y3rapysBuaH MarHUT MafifoHH XOocHJ KHaaiaun. Ce-
3YBYH Ka/aNaKAa XOCHA GYArad yarapyByad MariHT MaillIOHH 3nek-
TpamoTop [0 XapaxaTnaHTHPAETTaH MATHHT JieHTacHra TabCHp
sTHB, yHA4 KOJAAHK MArHETH3MHHHI — TOBYIWHHMHT MAarHurt (poHo-
FPAMMACHHA XOCHA Kuaaau. Esuarap cHrianny §unprin yuyd mar-
HUTODOHAA KOPH YacTOTaAH SNEKTPOMATHHT TYJKHHIAD XOCHA
kuaysud  {30—100 xTlu) rexepatop Oop. Dy moKopH wacrotanu
reGpannaap YUUpyBYH Kaanak o ra keau6, oAJHHTH é3yBau Jen-
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8.9- pacw. Mouobousk MarunToqonHHE TAPRAOHT ¢ XeMacH.
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8.10- paewm. Mxxe xanansm salnuroporiune TapRKInai cxemacH.



TaHH MAarHuTCcH3 afgadaraputn Ayau 6unan yunpajan. EayBHH KafiTa
SNIMTTHPHIL BaKTHAA XapakaT KHJaIaérrad OHOrpAMMAHHHL MarHHT
OKHMH 6 KaATa 3WMTTHPYBYH Kaadaxgara Ypamaa JIOK xocna
wiraaH, Cyur 6y Kaanak ypamaapuiarw curdan aspaa ITHK ky-
uafiTHpruy 7 ra kefiHH KapHan & ra kenagd. 3aMOHABHA MareH-
todoHaapaa Kyn #ynnu Esyenapnad (Qohpananuaanu. by &ays-
AADHWAT MOXHATH UIYHIAKA, MAFHAT JEHTACHTa Y3yHIArR G¥fnua
G6up deva napaanen GyAran MaruuT iyn (2,4 raua) Xocua KMAnIL
MYMKHK. Xap OHp Hyn OHTTa KAHAAHUHC E3YBHHH TAUIKHJ STAZH.
Illyaunr yyyH GHp Heua HYAAH €3YBHH KafTa 3WHTTHPRIIAA XYRAH
ToByI ManbGanapr axGopord (azosHi wolnawranaek HSYIHb, cre-
peoORHK SWHTTHPHIN XOCHN KHIAHHAOH.

8.10- pacMIa HKKH KaHaAJdH MAriHHT 83yBHHHF TY3HJHI! TPHHUR-
nh keathpharad. TYpT Ayaau cTepeodoHHK MATTHPHILHH Ksal-
podior nelinnaan. Keaapodouna é3ys tosyll uukapyeuu wmanfara
AKHH 6y/arad HKKMTAa MAKpodoHAaH MKKH Aya &sunagn. Bomka
HKKHTACH, Y30KPOX KolJaliran MHKpodOHJApP OpKalard TOBYW
TyakHHAapuHy 83aau. Ka#fta sWHTTHPHIW — KapHafiaapn Maxcye
MoHaalran xonaaa 6yaazH.

8.6-§. BUAEOMATHHTO®OH

-

BuneomarnutodoH GHaH CHTHANTAPHH @306 OMHLI PaJUO3NEK-
TPOHHKAHHAT OollKa AYHaAHIIHra HAcCATaH Te3 DHBOMKJAAHMOKAA.
Bysn Kyiiuaarnua TYWYHTHDHIL MYMKHH, Buleosysiaap y30K BaKT
CAKJAHHIIY, KYNAATHPHAHINH PA KYN MAapTa KafitTa 3MHTTHPHIHLIN
(xYpcatunmun) MymxHH. Bueoésys KypHaMasnapH xadyg Xyia-
JHTHHHHT TYPJH coxanaphia, HAMHH RiAapAa, VKYBUMAAPHH FRH-
THUIAA, TEEBHIHOH KYiPCAaTyBNap 8a SWHTTHDHILIAPIA KeHr kia-
SaHHAMOKRa. BraeocHrrannapid é3uf oNyBYUH KYPHIMA TOBYUIHH
€300 OJYBYH KypHAMara HHcGaTaH KA4TTA KeHIIRKIATH Yacrova
R0J0CACHTa Ba KaTra cTaGua BaKTra sra,

Brsundr nmna6 yHkapdwumus «KAIDP> «3JIEKTPOHHUKAS»,
«JIOMO» pa X, K. BHACOMarganTOQOHH B2 KOMIIEKCRAD CePHSICHHH
nilAaab yrkapMmoxna. Kopa Ba OK paWriu TtacBHpJapHH &3HO 0yBs-
uit «Jaexrpouvka BM-12» puneomarHutodonud KyHMAATH TeXHHK
KaTTanaAKAapra sra: JeRTa KeHrJHrd — 12,7 MM; €3ni1 Tesaurd —
4,78 mfc; axpata oanml KoOaauarn — 240 cartpaaH KaM sMac; To-
Byl curgaaHpuir nosaocacy [00—8000 I'n; kaanaknapuuur aiina-
#am teaaurn 25 ajfn/ec. BM JIOMO-403 (1984 #) sHoeoMarnuro-
(GOHHHHHI TEXHHK KATTaMHKJapH Kyfuaarnua:

§.11- pacmaa puneomarnutrodpon TaprHOHA CXEMacH KeATHPHM-
rad. Wynu afitud yrum xepakxkd, xo3upri naftaa «[{BM®d» ce-
PHAAH KYHAAJAHT COHJAR MNPHHLNO E3IHWAH HKKAHYH aBAOHK Mali-
IGHH CHHOBP BHICOMAarHHTOQORNAPH HUINAL YHKADPHAMOKIA.
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8.7-§ MAKTAB TEJMEMAPKA3H

Keftunry nmahitha Vxutn KapaéHWRa EOHK VKYB TEJXEBH3HOH
cricremaci {E¥TC) xVanannna Gournanan. By JRHTHMHEHT Tex-
FHK BOCHTalapHAaH OWpn Oynub, VKYBUHIAADHHHT KaTTa ayAKuoTo-
puacHAa YKy MaTepHanuHy AXWM VanawTApuw Yuye, VKYB XOHa-
NApHRA TYPHO, OJAUMIADHHHT MABPY3anapUHE THHCAWL, §H3HEK,
XHMHK, OHOJIOTHK XKapaeHJapHHHI JHHAMUK PHBOMKAAHHIOHHY KY-
saTHl MyMriaH, E¥YTC opkani YKysBuBsap yuyyd Xap XHA SWHTTH-
pAwTap onu6 Gopumaay. 8.12- pacmaa ®aprora NEAHHCTHTYTHRS
1985 Hunnaw Gepum wnwnaérran EVTC Huur Ttapknouit cxemach
Keathpunrad. CTymIusHUHT TapxnOHra Mabpysa XoHacH, acBofaap
XOHACH Ba XOAMMNap xXoHacH Kupaan. CTYIMAHHHT M&bpysa Xo-
pacura Xonumhap GoWKapanHraH HKKATA MOHHTOP 2, Mmkpodon
3, kKonocxon 4, TeneMHKPOCKON 5 Ba ©KOpH yacToraan Gjok 6
VYpratnaran, 26 tanaba cHFYBUH Mabpysa XoHacuAad 50lUKa aypH-
TOpHA B2 Mabpy3a XCHAanapHn Y4YH Mawbpysa onaud Hopuaamnm.
Ma’bpysaﬂap dunLMOCKON (ARANPOEKTOP) OPKann (hoTodparMent-
N2PHR KYypcaTHW Ba KOZockon 4, 5 épaaMuia pacMJapan skpad [
ra npoexkuudaaalr dunan 6npra oaub Bopuranu. Hapcaap yuyn
VKYB KHHOCH, aloXHga 4YH3MaJjap, cxXeMajaap ayauTopuara VYpHa-
THJATAH TENeBH30P 3Kpannaa, acfobnap XoHacuaaH KYpcaTuwarad
BAKT 7aBOMKA2 HaMOMHILE KHIMHWWH MymMERH. Teaectrynuns Oup
BAKTHUHT ¥3aUla yuyTa nIporpamMmana, Maprasuit [, 3 pa & mapxa-
3uft nporpaMmagan Gy OHYnaraH Kananaapaad TRAHCAAULHS KHAH-
Haan, By Makcaj yuyH ayfMTOpHsl Ba KaGHHeTAAp XOIHUMJIAp XO-
tacn GunaH loxopu vacrotaan PK-3 kabean 6nnaH HoraaHrad
6ynn6, sanga B4 6aowxu J12 uuzHkan B4 — kyuafituprau 18, BKY
ia, 16, 17 Ba mporpammanapwu VaraptHpruu 4 6Gop. Bynapnan
TAIKAPH, XOAHUMJAAP XOHacHAa BujeoMarnutodpon Il 6yaud, map-
kasuil Tenemapkas (Towkent, Mocksa, ®pynse)aan om6 Hopu-
A10MTaH YKYB Kypcatyeaap €3uf GopuAamd Ba caxlianalu, Dy
KipcatyBnap RXTHEpUA BaxTAa (Zapc xaapanu 6¥fivua) Kucmad
€KH TYJAHK ayRUTODHA EKH KAOWHCTAAPAZ SWHTTHPHAHILM MYMKHH,
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