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KIIIPI4III (Qa"rr caQa Ao Kropu (Ph d) Arr ccepra rluqcr aH Horarluncn)

.{uccepraquq MaB3ycrrHrrHr AoJr3ap6.rrurlr Ba 3apyparu. XaxoHAa rlaxra
uvlrrura r{rrrJroB 6epu6 uofi oruur xapa€Hu y.ryH roKopu c apanrvr rexHoJIorLIrI

Ba rexHr4K BocrrrarrapnLr flputvrn 4onsap6 xnco6ranMol(Aa. "ArHe Glirtria 4ap
itunu23 wlm. ToHHa rraxra xou anecu erkrrrrrupunu6,30-35 Qozs qzrrvrr Ba yHAaH

5,5 vrln. ToHHaAaH rlupo4 uofi oruHr4rrrrlHl{ Xutco6ra oflcaK", .rzrzr4aH uofi
oJrr{rrr xapadnu4a 3Hepn4.rr re)KaMKop ycyJIJIap Ba rexHI4K BocI,ITaJIapuu urula6
r{r4Kr4rx XaMAa xopnft orr{rrr MyXr,rM VpzH eratafr.gu. Ayue uz\eczAa raxra uofrnra
6lnran rata6 oprz6 6opaerraHJrlrrr4 ca6a6r'u cuQarnu er-uoft MaxcyJlorrrapura
6lnran rasrulnu KoHAr4purn Ba rrry 6ur'art 6up 4aropAa er-rrrofi, ulma6 qz(apuluAa
gHeprlrfl caMapaAop 3aMoHaeufi rexHonoru.anap
aJroxlrAa erru6op Kaparr{JrMoK4a' .

Ba BocrrraJrap.qaH Sofi4araH?r[Ifa

XaXouAa eHeprlrrr pecypcJrap Hapxr4Hra ouru6 6opuruu, lruua6 r{I4(apI4rr

KopxoHanapvr4a gHepfurr rexaMKopJrrrK Macaraau krnrapu cypvlra4u. Er-rraofi

ullr:ia6 qtzt1apuru KopxoH€urapu4a Maxcynor raHHapxrrHr4 acocuit I1rIcMrlHLI

oHeprr4sra 6lnran XapaxarJrap rarxKr4t sru6, y yuynrzfi oHeprl{l 6ataucuaa 96Yo

Hr,r rarrrKzl eraeuaHJrr4rLr ca6a6lu yJrapAa ulllta6 qll4apuru rexHoJlorvrflcvrnvr

TaKoMr,rJrJrarurLrpuu, ,tvrvrrp.ar oluHa€rrag vrofinznr MLII(AopLIHLI ouLIpI4IIr Ba

cuSatuuu f,xrrrlrJralr, TexHoJrornx fi!4orrrrrr Ba oHeprlrs cap$rapuHz rcauafi Tvrpvln
y.{yH Maxcynorra 3neKTporexHoJrorrrK ycyJr 6unan 6upnauuz I4IrrJIoB 6epnru ea

yHr4 aM€IJrra oruurpaAr4raH TexHr4K BoczraHl4 mna6 qI{KLIur, zrula6 quKl4rrrfa

(aparr4nraH uttwuit raA4Lr(or vrrtunapv:rrvr onu6 6oprzru MyXLIM aXaMI,Itr xac6
3TMOMa.

Pecny6rzKaMr,r3Aa er-vrofi MaXcynorJIapI4HI4Hr 6^p 6uptrux MI'I(Aopvm
capQnanadman :nuc1ufi. oHeprlr.s capSz pr.rBolrJraHraH Enpora AaBnarJlapu, AI(III
na -fnonvflra :nuc6arau 3-4 Mapra Karra oKaHJrr4r?r ca6a6rru €r-vrofi uturra6
rrr4Kapr4rx caHoaruHr,r 3aMoHannfi rcKopr4 calaapanz ycKyHaJlap Ba .gHrI4 oHeprl{rl
caMapaAop rexHonoru.tr 6unart rabMr4HJraruHu 6oc4Iaqua-6oc(uq aM€ilIra oIuI4pI{IIr

6liuta KeHr KaMpoBJrr4 qopa-raA1upmp aMarrra orrrI4pI,InMoI(Aa. 2017-202I
u-ur-/irutwapga Vg6erzcron Pecuy1turcacurwr pr{BoxJraHrr4plruHrlHr 6erura ycryBop
filHanuruu 6liuua XapaKarJrap crparerlrrcu4a MaMJIaKar o3tl(-oBKar
xanscz:nvrrv:nvr fl:aaqa MycraxKaMJrar[, 3KoJIorI{K To3a MaXcyJIorJIap uruna5
rrr4(apuu 6elrzraHran. Xyrrara4aH,"raxra Ba er-ruofi ca:g'oarvr KopxoHaJlapLr[r4

MoAepH?r3arllrfnarx na 4aftra rexHHK )KLrXo3Jrar[, [axra MaxcyJlorrrapu, raxra
nrofiz Ba er-uofi MaxcyJrorrrapv cu(,aruruu outIpI4IIrHtI TabMl4HJlafi.nuratt

3aMoHaBlrfi. cawapattLr rexHoJrorI4{nap Ba urJrnaHMaJlapHkt Nopnfi etzut"l,tlD{,ztr,t

MacaJranapAaH 6upu erz6 6emnnaHra:n'. Masrcyp easzQarapHu aMaJIra

orrrr4plrrrrAa, xyMJraAaH Pecny6nzKaMr43Aa er-rraofi wtna6 qut1apzru coxacl{Aa

I

Anal),sis-Forecast-Size

)-
'Vg6exlrcrou Pecrry6rurracu llpeeu4eHrr{HlrHr 2017 irutr 7-$enpaqaru "Vg6eructott Pecrry6nuracurwr fl:nara

pr4BoxJraHrlrprrru 6!fiuva xapaKarnap crparefurlcu rfrpucuga" f7@-4947-coulu Qapuorul Vs6exucroH
P ecny6nuracu KoHyH xylKxarJlapu rlnnaura, 20 17 irutt, 6 -c ou, 7 O-rr,roAAa.



TexH[K qLIn{TAaH naxra Mofiv oJII{ruHr,r xaAaJrJlalxTurpvrruAa Ba gHepfl{rl
TelKaMKopJIrIKKa opvrlllkr4a, 3aMoHaBuft rexHzKa Ba rexHoJrorr4flnapHn awattuEr4a
Klnnaru MyXLr M Mac araJrap galn 6upu 4zco 6nana4z.

Vs6exncron 
. 
Pecny1rrrcacu llpesr,r4enrraHr4Hr 2017 irut 7 Qeepan4arrz

fIO-J\b49 47 - co:a "Vg6er<zcroH Pecny6nu Kaau fl:aa1a plrBo)KJra"t"p"- 6!fiuta
{apararnap crpareruflcv r}rpucz4a"rz @apMoHz sa 2017 irun 23 aBrycrAarz
fII(-3238-coH "3aNroHasl'lfi oHeprvs caMapaAop Ba oHeprlur reNafi4urau
TexHoJrofursnapnvr fllrap:a Nopzfi sTr4rrr qopa-TaA6uptapu rfrpucu4a"ru 4awrga
2019 irutt 16 flHBap4arur lK-4118-con "Er-uofi rapMoFr4Hr4 flHara
pkIBo}ilaHTvrpv;n 6firuv.a Klruuuva qopa-raA6uptap Ba coxaHr4 6our4apraur4a
6osop MexaHLr3MrrapvrHu xoprzfi orr{rrr rfrpucufta"ru I(apopnapr xaMAa Ma3Kyp

Qaoluxua refLIrxJII4 6oru4a iuerepufi-Xy(y$4fi Xy)KXarJrapAa 6enrunaHraH

Qan

easzSalapnrz aM€ulra oIIrI4pI{Iura yur6y Ar4cceprarlkrr raA4r4(orlr rvryafiru
nap a>Ka4a xLr3MaT r\krna4u.

TalKuKorHrrHr Pecnydluna Ba TexHoJrorrrflJrapu
MocJrr{ru. Masrcyp raAKr,rr(orprrBo)rilaHrrrlrrHrrHr ycryBop fifHa"rruruJrapra

pecuy6nurca QaH Ba rexHoJlorl,Irrnap plrBo)rilaHr4rxr4Hr{Hr II. "SneprerzKa, oHeprr{rr
B a p e cyp c re xaMKo p rrutrLf ' y cryB op ft !H an zru ur Aovrp acuga 6 axapLr JrraH .

MyaurvronrlHr fpraHu"rrraHJrrrK Aapalnacu. TexnaK qr.rrlrrAaH rraxra vrofilr
oJI?IrI rexHoJIorLIrIcLrHu raKoMrrJrJrarurLrplru 6!fiuua B.f. Illep6ar<on, A.M.
for4oncrczfi, B.M. Konefironcrcufi, C.I4. ,{aHzlruyr, l.Vl. fap6ysona, E.E.
Kzpzencrzfi, II.II. ,{euueHxo, B.B. Knro.rrczH, P.A. BpafiH, C.P. fperopz, E.
XepHau4es, B.P. Canofi, C.V. Crnturr, X.T. KorpeH, ILA. Xouec, C.C. Kurlr', fl.X.
BaxnfiaH, lI.X. BaH rca6u oJILIMJIap roMoHI4AaH Karra XalKMAarrz TaA(Lr(orJrap
onu6 6opznraH.

MaunaratprMr4g4a rexHLIK LrufvrIlar oJII4HaAr4raH flaxra rvrofizHznr
MI{(AopI{HrI orrupurr, czQar r}pcarrzqrapuHr4 sxrlr.rJrarx, B? TexHoJrorr4K
Napa€HlapAa oHeprrrs caMapaAopnLrKKa opurrrr{rrr G!fiuua VI.VI. Mexiraonon, X.@.
{Nypaee, T.P. Lllouypa4on, K.X. faSypon, A.III. Basap6aena, y.A.
Caz4uyparoB., 3. Calzuon, 3. Ca6zpon, A.y. VcMaHos, K.O. ,{o4aeu, X.@.
lxypaen, lI.X. IOn4aruen, rexHuK Lrurr4Tp:a:a olzHadrran vrofi MZ(AopLrHrr
oIIrI4pLIu na czoar rlpcarrcuqnapLrHu rxrrprJrarrga 6uptatrqr4 oreKTpoSzszn
rarctrpnap 6utru:a urrrJroB 6epuru 6liuua A. VcMonos, A.A. Aprzxon, A.O.
CaQapon, A.X. Mavtaxyron, I(.1I. Cepraena, A. ftynqlreB na 6oru4a onr4Mnap
roMoHr{AaH TaAKLrKorJrap olu6 6opunraH,

Masryp raAKlz4orIrap1a rexHI4K rrI,IrIzTAaH raxra rvoiru oJrrr{rrrHr4Frr rr{rr.{
ycynJlapuHvr flparulrl, q?IfklTra 6upnaMqr{ MexaHuK, xzNresufi Ba gJreKTpoQusux
'rarckrpnap 6nt:€;rtLIllrrloB 6epzru, ynapHr4Hr orrrr.rMaJr pelKLrM Ba rrapaMerpJrapr4Hlr
TaHJIaur op(anu onuHadrran vrofi MLrMopr4 Ba cu(.,atuun oruHpkrrrr, oHeprlur
caMapaAopJIZKKa opllrlrl4rx 6!ftuua uyafi*r 6^p uxo6ufi. Harrrxrarapra
spI4lul{nraH. Atr,tuo, Ma3Kyp raAKl4Kornapha qurr,rrHr,rHr uoftu axpwl|1r6 rrr4Kr4rrr4ra

(apuLIJII'IK KI4nyBqI,I rl4zvra Ba lyNafipanapvHyr enercrpo@vr3r4K Tarcup sru6
napqarau opKanI,I onlzHaerrar raxra uofiz Mlrr(AopuHlr oruzprzrrr Ba oHepfz.rr
c aM ap aAop Jrrrf 14 ra gp Lrrrrr,tru Mac ananapu lpt anwJrM araH.
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,{uccepraqlrfl MaB3ycrIHIrHr Arrcceprarlrrfl 6axcapu.rrraH o.rrufi TabJrr{M
MyaccacaclrHrrHr u.nvruft-raAKlrKor r.rrrrJrapu permaJrapu 6utam 6orun4.rrnru.
lnccepraqnx raAKu(orr,r Torur<enr uppura\krfl. Ba Kr,runo( xlxanurznz
MexaHrr3allrltJraru MyxaHAlrcnapv uHcrurryrr4 utnttuit-raA$4Kor r4rnnapu
pexacl4Hllnr I$A-9-I29-2015 pa4arvrnu "MofiJrlr eKLrH MaxcyJrornaptrHvr 4afira
TIITIJIaIU Xapaenrapznr4Hf SHepfurr caMapaAop sneKTpoTexHoJloTulrculnu flparvr:ur"
(2015-2017)nransycnp:au4toiru4acu1otrpacvr1aflaxapuJrraH.

TalxuKorHllHr MaKcaArI - qI4rLITra eneKTpo@usrax ral',cnp grrrrrr oprq€LnLr

rlaxra uoftvuz oJITIITIHLIHT gHeprufl aav.apa4op gJreKTporexHoJroftr-flcr4nr utnt:m;6
qI4KI4IU.

TaAKuKorHrrHr nasuQa.rrapr :

TexH[K qLITkITAaH rIaXTa MOZI{ OJrLrrXAafLr MaB)KyA TeXHOJIOrUflnap Ba

TexHI{K BocI{T€urapHLIHr rexHoJrofriK Ba sHeprerr{lc r}pcarKaqlapr4Hn ta4truluit
TaAKr4( sTr4rrr;

rypnu elenrpoQv3urK Tabcr{pJrapHrl (ener<rp roKr4, oJreKTp uafi4oHu,
I{Mnynbcnl4 gJIeKTp paspfl.Av ea 6ou(anapHn) rrrlrrrrAaH [axra tvoiturru oJr]rrura
TarcvrpvrHu lprauuru 6!ftuta Aacrta6Kz oKcrrplrMeHraJr raA4lr4orlap frr<asvrrr. Ba

rc 4op z a aMap alru el exrp o Q r43 Lr K T a'b cr4pHur aHLr KJr aru ;
aHZ(JIaHr'aH Io(opl4 cav'apanv ener<rpoQr43r4K Ta'bcvrpHkr MaxcyJrorra Ba

yHAaH naoft oJILIrr Aapa>Kacvra ra'bcupv 6!ftuta nazapuit raArgr(orJrap onu6
6opzru;

rapaMerp napvrnu raxpu6an uft. r ag6ur( orrru;
TexHr{K qltfI4TnaH Ilaxra naofiz oJII4IIT

BocI4TacI4H?r utttta6 qr4r(apn[r utapovrrvr4a
r'r(Tr4coALrfi cavapagopJrrdf LrHr4aHr4(narx.

TaAKuKorHrIHr odrercru rexHr4K rrr,rrrrrAaH vofi oJrLrrrrAa gneKTp

I4Mnynbcnll I4IIJIoB 6epuru Napa€HIa BayHu aMaJrra orxupaAlrraH (ypr{JrMa.
TaAKuKoTHI{Hr rlpeAMerlr - TexHLrK qr{rlrr MaF3urHLrHr rHql4JrMacr4ra

sneKTp I{ITIJIoB 6epuur ea Naofi oJII'III NapaenuHr'rHr Keqlrlx (oHyHrrflTrrapv, pexr{M
Ba napaMerpJraplrr a rarcLrp oryBqv Q axropnap 6utan 6oruu4lurz.

TaAKnKorHrIHr ycyJrJrapu. TaA(zKor Napadnz4a eJreKTp r{MrryJrbcnr{
LIIuJIoB 6epuru :na3apvrflcnHLrHr 3aMoHaBI4it ycyutapLr, lrr4rvrrra rrMrry/nb clrvr rarcvrp
3TLIIuHI{HI ca6a6 Ba o4z6auapvHIa raXJrLrJr (rrJrrrrrrAa rvsvrMrrvr dn4ouryn
ycny6napura acocJlaHraH TaXnI4n ycyrvr4a;4 TaAKLT(orrrz frxasurrr4a MareMarr{K
TaXJII{JI, gXTtIMoJInap HagapvrcL1 MareMarzK crurvrcrvrKa, taxpulalapnpr
pex{analxrllpuIu ycny6napu4aru, TexHr{K ycKyHa caMapaAopnvrrvrHr aHu(narxAa
cI4HoB HarvrN.:alrapvrnu anaJrr4TvrK 4tzco6laur, 3Heprerr{K Ba rexHr{lc-u4ruco4zfi
c aM ap aAopnr{KJr ap H rE 6 a4on aru y cny6 n aptr4a'n Q o fi 4 al aH vrn4r4.

Ta4 4u 4orH r{ H r u"rr ur u fi fl H rrr Jr r.r r u 4yftuaarr4napAaH z6 opar :

TexHrrK qIafurAaH flaxra woitu oJII4IIrna qI,lfIiIT Maf3I{HLIHf tHrrl4JlMacula
oneKTp I4MrIyiIbcnI4 I4ITIJIoB 6epn6, vrofi quKr4rx Mr4r(Aopr4Hr{ rc}nafirzpaqkraH

rlaxra uofru onl4lrrAa gJIeKTp I4IrrJIoB 6epnru rexHoJrorr4rrcLrHLr pexlrMr{ Ba

3neKTpoTexHolrofr4 fl.cuHI4 Ba TexHr4K

cLIHoBnapAaH lrxasraru Ba rexHr{K-

o Heprr4f, caMap aAop sneKTp orexHo Jrorurr uttrrra6 qr,rKurtf aH ;



Mof oJIkIHaALIfaH qLIrlIT rHtrr4JrMacr4ra gJreKTp I{MrryJrbcJrrr r4rrrJroB 6epzur
Op(€IJILI uofr uz4LIIx MnI{AopI4HLr orur{paAr4raH 3ireKTporexHoJrorr4K xapa€nuuur
p exr'r Mn ap Lr aHvrrgraHf aH B a orrTLlM aJr rr ap aMeTp Jrap z ac o cJr aHf aH ;

rlaxra .tvlrru4au uofi uluarra6 lrv\apa4uraH TexHoJror?rK Irvrnkrfl.y.ryH gneKTp

r4MrryJrbcJrLr rruJroB 6epzru ycKyuacr4 utut:m;1 qlrKkrrtraH;

oneKTp LIMrrynbcJILI urrrJroB 6epvur ycyrvr4a KypLrJrMaHLrHr KoHAeHcarop
cvrruMur Ba rlMrlyJlbcnap coHr{ra 6oru24 XoJrAa qkrrr4T xyxafipatnpu Ba

rlKuu an ap r{HLrHr rrrr4 Ka crJr aHlrr[ Aap a]Kacu aHlr(n aHraH ;
.tvrrvrr .lHrILIJrMactr4arl oJrLrHaA[raH uoft M]rr(Aopr4Hr4 orulrpr4rrr y.ryH

npeccJlaru xapaeHla4a.rrHqurrlMara eJreKTp rrMrryJrbcnr'r vrrrJroB 5epaguraH (yplrJrMa
napaMerpnapv ea NIofi qIIKI4Iu MutKAopI4 opacr,rAarz 6ornra4rzKnap Xau4a nrofi
oJII{rr TexHoJIOfI{K XapaenuHznr yrryMAoprrvrfr4, SHepfrrrr Ba ut\r.ucop;uit
caMapaAopJrrrfr{ aHrr(JraHf aH.

TaA Ku KorH rr H r a u a.n u fi H arrDnaJr a p u 4yft rz 4arvnap Aan u6 op ar :

TexHLlK rII{fI4TAaH rraxTa IVtOfiU OJII{ITIHLIHI sHeptl4.rl CaMapaAOp
oJr e KTporexHoJrorz flcur Ba rexHlr K B o clrracv uluuta6 qulqr4 nf aH ;

TexHIaK q[rI,ITAaH upeccna6 oIrvHaALrraH rraxra uofiu Mkrqopznu 4,5-5o/o ra
ouLIpLIIuHLr rarMLrll^tle;t yuran gJreKTp urMrryJrbcJr?r rrrrrJroB 6epumuuHr pexLrM Ba

rlapaMerpnapv .aHLIIqIIaHraH XaMAa fllnrvr gneKTporexHonorkrK ycyrr4a rryuufi
Maxcynor orl4luraqa 6!maH )I(apaeHJrap4arv oHeprlrr capflwnu 35% ra
xauafi rupurrrra gpr4 rxr{JrraH.

TaAKuKor Harllx(aJraprlHrrHr rr[roHrrJrrrJrlrrrr. Ta,44z4or Harprx€uapr4H]rHr
LIlIoHqrI,IrvIruI, u3IranuurnapHr4Hr 3aMoHaBprit yctty1 na llvaru Bocr'rr€LJrapv4aH

Qofi4ananllJlraH XonAa lucasnnran 6!tu6, TexHr4K .rrurnr.rrHrrkTJrMacr4fa oJreKTp

llMnynbcnu I4ITIJIoB xlpcamuqnapunkr nazapuit )KrrXarAaH acocnarxAa otuit
MareMarl4Ka, oJIeKTporexHHKa na 6uo$wr{Ka KoHyHJrapvr Ba ycynnapr4ra aMaJr

KI4JII,IHraHIrvIrvI, raxpu6a HarroK€LJrapr4fa MareMarrzrK crarvrcruK ycyJrJrapu 6unart
I,IIuJIOB 6epunranrvlfvl, TaA4r{Kornap acoctr1a u:lrrra6 r{l4(vnraH rrurr4T

flHllvrlrMaavra SJreKTp LrMrryJrbcnlT r4ruJroB oeplllx
cr4HoBJrap u4aru uxo6uit Harr4xaJrap 14 Ba aualuerra

(ypLInMacvrHvrEt TOKpLroa

xopzft gTr4JrraHJruru 6utau
r43OXJraHaAU.

TaAKIlKor HarrDI(aJraprIHIrHr rlJrMrrfi sa ala;l.uit axaM[sru. TaA(zKor
Harulnurapl{Hl4Hr utllvtuit a\avruflTkr rraxra rurofiu oJrLrruAa rr}rf}IT .rrHqr4rMacura

4acua6rz sJIeKTp I,IMrIynbcnLr zrrrJroB 6epu6, xapaeH4auz yvrynrufi oHeprr4rr
capQzHu ravrafirzpllru Ba uofi .rz4ulu Mlrr(Aopr4nu orurpuru r4MKoHr{Hu 6epynuu
gHeprlr.fl TelKaMKop oneKTporexHoJrorlr.r ururra6
uapaMerpnapu ea Nrofi qz4urir Mur(Aopr4 opacyr4arr4

Ko HyH r4{Tn ap aH}rKJr aHf aH JrLr r u 6unalr- r,r3 oXJr aH aAur.

TaAr(I,rKorHarr.r)K€LJrapI,IHr4Hralaltuita\aMuflTu

ql,Il(kurraHlrurvr, Kypr{nMa

Synxqzonar 6orur4KJrr4K Ba

llvrlurnaH rraxra lrofru oJII4III

NapaeHnap[ra qI{fpIT f,Hql4JrMacvrra gneKTp r,rMrrynbcn}I HrrrJroB 6eprzur aaocvraarv
oHeprLI-t caMapaAop 3JIeKTp rexHoJrorLrnnr4 4luaru 6utau oJrr4HaAr4raH vrofi
MI,II(AopLIHI4 4,5-5Yo ra oIrII{Iru, czoar r<}pcarruqrapr4Hr,r .f,xrrrr4JraHhrrJtvr Ba

caponanaerran gJIeKTp gHepru.scuttu 35 Yo ra'ra rauafiurur4 TarMvrHJraHraHJrrrrLT

6urraur43oxJraHa.trr4.
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TaAKuKor HaTIIIICaJIapIIHTIHI xopufi KI{JIIIHIIIIII' Texnur q[TLITAaH

rraxTa Moftu oJIIIIIIHI{HI sHeprlls caMapaAop 3neKTpoTeXHoJIorLl'flcI'I 6!ftuua

o Jrr4Hf aH HarrlxaJlap ac o cvaai
reXHr4K quruTAaH rraxra MofiI4 .III4III ycynl4ra Vg6erHcroH Pecny6turcacu

I4Hrenerryar MynK areHTJrr{rr4Hvrilr rrxrl4pora rrareHTl4 oJILIHfaH ("TexHut<

r{r,rflrr,qaH rlaxra MofiI4 oJILIuI ycyrrvf', i\bIAP 06223'2020 iT")' Harzxa'qa Lllarllrr

Maf3LrHr4Hf rHqr{IMa cvrra 3JreKTp I{MrryJIbcJILI UITIJIOB 6epn6, MOfi OJITIUT

Mtrr(AopuHII oIIIzIpIIIu Ba 3neKTp sHeprlulcu capQuHII KaMafiTkIpvIn I4MKSHIIHI{

6epa4utran TexHoJror vfl. Ba ycKyHaHI4 I4runa6 qurqnm IMKOH]I flpaTunl arl;

r{rrrlrr MaF3r4HI{H_r rHrrr4JrMacr4ra gJIeKTp kTMrryJIbcJIrI [rIrJIoB 6epu6, vrofi

oJrr4ru rexHoJror kr1cvr "VsdrN{oftcaHoar" ytorrrMac[ra KapaIxJI[ "Totttrem 6r-uoft"

AX nroft gKcrpaKrlufl.saBorvr,4a xopzfi grLIJIraH ("VsdrrvroficaHoar" yrcruMac[H]IHr

2020 iruil 6 r4ronAaflr o3l3-755-coHrll{ MabJryMornoNaacu). HarraxaAa rexH}IK

r{r4rurAaH rraxra Mofir.{ oJrrrlrrAa MaBxtyA TexHorlorvrflta ]Hr4c6uta[ npeccJlalu

xapaeHz4a 9JILIHaAI4TaH vtofi rra1a64opl4Hl4 4,5-5yo ra o111upu11l I4MK9H4HI4 6epraH;

rraxTa :q{vrfvrT][.ILAH MOfi r{una6 qul(apaAufaH TexHoJIOfI4K IIZlHvIfl' y'IyH sneKTp

r4MnyJrbcnr4 LrrxJroB 6epzru ycKyHacg "VgdrvoficaHoar" yrcIlrMacl4ra Kapalxnu

"Torureut €r-uofi" AX vrofi 3KcTpaKIIIry 3aBoAZAa xopzfi 3TllJIraH

(,Yre.roficauohr" yrcrrrMacrHr{Hr 2020 irun 6 r4roilrawr o3l3-755-coHJIlI

MabJryMoTHoMacIl). Harzxa.4a II?IIIITAaH ruofi JILIuI xapa€HI'IAa gneKTp

o H epILIf cu c ap Sun u 3 5o/o ra KaMafi TLIpI4III I{MKoHII'ap aTIIJITaH'

TaA Ku KoT H aTrrlKaJrapIIHLIH r, ar pooaquq cn. TaAKU(OT :HaT]/I>KaJIA?lx 9 ra

xaJl(apo Ba 3 Ta pecuy6nlrrca vn:vrniI-aH)KyMaHJIaplIAa MyX,oKaMaAaH lrrau'
TaA(uKor "ut"*-upu 

6!fiuta 2014, 2015, 2016 irutrt:€,plla 6!w6 lrran
pecuy6rnlca "I4nHoBarIr4oH forJlap, TeXHOJIOIIItnap Ba nofiux,anap" lpvrapxacvl:a

r4rrrrr4poK 3rlrJrfaH. ,{uunovr na saxpuft epnr,r4 6utau TaMLIpJIaHI'aH'

TaAKnKor Harr{}r(aJrapr{HrrHr obJroH KIrJrrrHraHJrrIrI{. [ucceprarynx

MaB3ycr{ 6jri12rua 20 ra utttvtuit I4[I qor 3Tt4IIraH, IIIynapAaH, 1 ra uogorpaQlltr'

Vr6*"rro" P..rry6luxacu Orruir.Arrecraqut KoMlIcculrcvr]Flkr]Flr QaricaQa AoKropI{

xypHaJlnapAa Halrp 3TI{rIfaH.

{uccePra qrrfl HI{ Hr rY3I'IJIrr ru tl

rlpma 6o6, yrvryvuafi xyJlocaJlap'

Ba xaxMu. ,{ucceprallrtr raprz6u Krlpuur,

frofilalaHl4JlraH aga6u}rtap p!fixaru Ba

(phD) Alr0ceprarlufl,rrapv acocuit. utt|tvtit HarIzIX€UapI4HLI rIOr 3TL1I[ TABCIdfl' 3TI{JI|aH

utlttuir,HarxpJlapAa 8 ra Ma(oJIa, XyMJIaAaH,T racuPecny6luKa Ba I racuxopuNuft

r{n o B €Ln ap A aH I{ 6 Op ar . fiuc c ep r aIIu-[H?IHf XaXMLI 110 6ernu raIuKI4JI sTaA?I.

,IIr4 C C E P T Arlr4f, Hr4Hr AC O Cr4fr Nr,q'sNIyHr4

Kupuur ([cMLrAa ?rruHr4Hf AOn3ap6JII4r]I Ba 3apypa1l4 aCOCJIaHTaH'

TaAKTTK9THIIHT MaKcaA na na:n$ ailapuuIaKJIJIaHTlIpI{nraH, TaAKI{K9TH1IH; o6rerrra

Ba rrpeAMeTll TaBcl{Snauran, TaA(I'I(oTHI{Hr pecny6nur<a San Ba TexHonorllsJlap

rapa4ueu ycTLTBOp irfuatw11napl{fa MocJII4nI, TaA(I4KOTH}1H; VI6M17.fiI' fl]g.f IJITVI,

a;l11attuit HaTI{}KaJIapV Ba H11IoHrUuIil7;vI, yJIapHI4Hr aMaJII4eTrA >KOpl/Irt STUIIkTIJJI|

6a€n KrrJrLrHraH, rlorl 3TI4JI;aH unytuit I4IIIJIap Ba 14cceprar\kIs' Ty3II1I4III4 6li1g/ita

MabnyMoTnap KeJITrIpUnfaH.



fiuccepraqllf,HlIHf ttYcurururc vrofin oJrlrru rexHoJrorvfl,crr, TexHr{K
BocrlTaJraprr Ba 3Heprlrfl caMapaAopJrrrK rcfpcarrcuqrapr.rHrrHr raxJrustu" ge6
HoMJIaHTaH 6npunuu 6o6ula Al4cceprarlur MaB3ycv Aor4pacu4a xopzxzfi Ba
pe cny6nuK€IMLI3 oJILIMnapkT ToMoHrrAaH oru6 6opunran nntvtuit raAr(r'r Kor uulrretpvr
Ba Harup sTZJITaH aga1ufi MabnyMorJlap uapxnaHran. XyuJraAaH, lcznalrax uofiu
onI4IxAa MaBx(yA TexHoJrorkrfl,Irap Ba re HrrK Bocr4T€urap, lcziralur uofi uurna6
qI4(apI4Ur )KapaeHnapLIHLIHf SHepfeTr{K KypCaTKr,ilrJrapl4 Ta\Irvlrv, TexHLrK qr4flrTfa
Ba rIIIILIT.lHqllflMaczra uoft orHruAaH oJrAzn 6upnavrqv vruron 6epuru ycyJrJrapll
Ba ynapHLIHr raXJIrIJrri, TexHprK qplfLrrAaH rraxra uofiz oJIpIlI MLrr(AopLrHlr

orrrl4ppllura eHr xlr rarcLlp sTyBqlr sJreKTpoQuszr< [rrrJroB 6epzur ycyrnapvrnu
aH I{(JI alx 6! imua 4acu a6 rI{ 3 K c rlep I{M e HrJr ap H arrzDKaJr ap u 6limua M ab JryM orJr ap
KenTr4pr4nraH.

lucceptaqLIsHl4Hr "Texsun rrnrurra 3JreKTp r{MrryJrbcJrr.r [rrrJron 6epnur
Ba vrofi oJrrIIu rexHoJrorrrK xapa€u.raprrHr{ Harapnfi TaAKrr( 3Tuur" Ae6
HoMJIaHfaH I{KKuHqz 6o6uga rexHI{K qurLrr .rrHqr{nMacvr4aH uofinz axpaT]u'
oJrr4rrrfa ra'bcvrp (LrJrr{r4 oMt4JrJrap Ba ynapHr'rHr 6ouz4lzr z$o4alapz
KeJrTLrpI{JrfaH.

Vcururlur Maxcynorr,I 4yNafipacu urllKacrJraHr4rrr Aapalrlacv lsraprzurn na
3neKTp rIMlyJIbcJIH LIIITJIoB 6epuru KoHyHr4-rrrrr opactr4aru 6oruv4lzxHra
aHLIKnauAa gJIeKTp rIMrIyJIbcnu nrrrJroB 6epurunuHr acocvfi ouunlapv (U, C, n)
Ba MarepLI€lJIHrIHr rrILIKacrJIaHI4rrr Aapunacu S rclpcarrrzvrapvr opacup:arvr
6ouu4nzKHlr aHrar(naTrr KepaK.

A.X. Baxu4on raA(Lr(orrrapn4a fczvrnzr Marepu€Ln rapur:a (ganaxtm
MeBaJlapra) cyn4a sJIeKTp I,IMrrynbcJrrr r4rrrJroB 6epzru Napaenu reHrJraMaJrapnilu
aHIzI(JIaraH) flbIJvI lczvuur MaTepI'IaJIkIra sJIeKTp r,rMrrynbcnu urrrJroB 6epr,rru4a

rur4 K acrJr aHLr rrr A ap ax acvrlLr (.S ) 6yr raa arv..ra ran c z Q n araH :

(1)

ByH,4a: So naS, - y""tJII{K Marepr4aJrvrlrrrKacrJraHr4rrr AapatKacuHr4Hr 6ouuanruq

Ba MaKclrnaal 4r,tfi.Marn;lX - r4MrrynbcJrap coHr4, AoHa; Kr- arJvutrr{ rrMrryjrbcra

| (wu-w")nl l- t @o-w,)nll

^s=qrl- 
r ,.*lt-rl- r J),

(2)

(3)

(4)

nuc6atart refiuHrvcLr4a rnnKacrJlaHzrrr s$Qerirz rauaftuurvrHvr xapaKTeploBrrr4
roesouqlreHr; wk - KoHAeHcaropAa rlunauran sHepfr{rr; w. - MaxcyJror
xaxMr{AaH yTyBqII 3Heprr{r :

*r =+,.cu';

w,=[fa,=4#('-i),
Eyn4a: 6 - enerrp roKrrHkrHr svrqnurv; yc - LrrrrJroe 6epunaerran MaxcynorHLrHr
c o Jll{rrrrr4pMa oneKrp }rrcasyBrraHJrr4rr4 ; T- 4 orau ufi p azp xg B a(Tr4.

t
^/\ - -;
6lr) - 6o.e ' "u4 - 

Eo.T, 
,

ByH4a: E6 - oJreKrp uafi4oH KfrnaHra:Hrrurul
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(1,2,3) zQo4anapHz yMyMJrarxrr.rpraH XonAa AaHaKnr4 MeBa
MaXcynorJIaplIHI4Hr xyxaftpacvrHvr rrrr{KacrJraHlrlr Aapan<aav t\yfiu4aru\a
zSo4anaraH:

* s,lt- 
"f''tta&r" 

r-cu')f
,s = So"# 

(o'v nlY"'r -cu2)
(s)

Ey u$o4a4aH rclpznu6 rypvr6qkrKLr, AalrraKnv MeB€LrrapHu \airra zrxJraruAaH
oJIAI{H oJIeKTp LtMrrynbcJrr4 ?rrrrJroB 6epuru 6ut:mtu xyxafipalapr,rHrrHr rulrKacrJraHzru
AapalKaav pa3pflA Kf{naHLrrru (U) rd, KoHAeHcarop cnrvrvrvr (C) rd,
MaXcyJIorHLIHr coJrlllrrrlrpMa oneKrp lrrcasynvaHrrurv - (yJ ra, oJreKrp uaft4on
KfrnaHraHJILtrLI - (E0) ra, AoI4MLTfi pazpnp, Ba(rlr - (T) ra Ba LrMrrynbcnap coHrr -
(n) ra 6oupm.

yqyH, (U) I{IuJIoB 6epznaenaH KyqnaHrrx Ba (h) oneKTpoAnap opacr41ar:ll
uacoQara 6orur,r4:

B/u,
rTr

h''

(7)

5-uQo4a4arz E-ener<rp uaftAoH KyqnaHraHJrr4rr,r Ar.rsneKTp Marepr4annap

(6)

Byn4a h'enerrpoAJlap opacr4Aarz lracoQa r4rrrJroB 6epunaduaH MaxcyJror
(aJrr4Hnlrf lrf a o oFnr,r(.

Illylapnu zno6arra oJIraH XoJrAa, A.X. BaxuAos roMoHLrAan 4lnnaHr{JrraH
lyxafrpa IULIKaoTJIaHLIT Aapa>Kacunr aHrrKloBqu 5-u0o4anz ryftuAaruva
OSI4IIIUNaZ3 MVMKITIH:

s - so"H(4v; 
r-cu')*s,l,-"*t*""-*rf 

.
/CC6yH4aJo BaJ, - lcuvtJlllK Marepuanv [rLrKacrJraHrrrx AapaN.aauHvr:ar 6ournaHrz.r

Ba MaKCI4M€LI t\nirVar:a;Ki- aBBaJrfr4 uMnynbcfa rruc6a];au refiunrucu4a
rurlKacrJraHrlru eS0errz rcalairuruv:clw xapaKreproBqv xoeoQuqvreHT, 6y
I,IMrIyJIbcJIap conla Ba IIITIJIoB 6epranaerraH Maxcynor rypzra 6ornz4. gurnr
Mar3I4 tHqI{JIMacI4 fryH 40,35-0,52 opasmrkrla }srapuruu aHr.r(JraHra:n; f - LrruJroB

6epula€rraH MaxcyJIorHLrHr HaMJrr{K Aapa}rracu, Yo; h - [rrrJroB 6epunaeuaH
MaxcyJroT (zLJrLrHJrr{fLt.

Yru6y z$o4a4aH MabJIyMKI4, qLrrlrr MaF3r4 ;rHqLrJrMacu4arv rraofi ryru6
rypyBrrl4 r!4zruanapHkT IrrLIKacrJraHLrrr Aapalnackr (U)ra, KoHAeHcarop crzrr{uu (C)
ra, r{MrryJrbcJrap coHr{ (n)ra 6ornn4.

KenrapzlraH Htl3apufi uSoga -turur Maf3r4 .trHqrzrMackr4a:r. uofi olzru4an
oJIAI4H gneKTp I{Mrlynbcnu [ruJroB 6epvuHuHr caMapaAopnLrrlrHlr xapaKTeprrafipu,

,.{uccepralJ}I.tHl4Hr 
ttTexHnrc ql{rrrrra gJreKTp rrMrryJrbcJrrr [rrrJron 6epnru

ea N{ofi oJruur xapa6rurapu [apaMerpJraprrHrr 3Kcrrepr.rMeHTaJr raAKrrrq 3rnultt
Ae6 HovtJIaHraH yqyHrrl,I 6o6u[a rexHr,rK rrr{rr4T .rrHrr}rJrMackr1aH npeccna6 vrofi
oJItIIrrAaH onArIH gneKTp I4MnyJrbcnr{ I4IrrJroB 6epzruHznr pe)rcr4M Ba

rlapaMerpnapunr aHLIKnaIx 6!fiuua lrrasuman oKcrre r4MeHTilr raAKr4Kor
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IJA| r4x.anapll KenTLr p r'r Jr raH.

r,rMnynbcJrap coHr4 (n),
M axcynoT KaJrr4 HJrr4 f tI

I{KI f I,IT f HIII4 JIM ACI4HI4HI HAM JII{| A

(h). rft,rur rHrrLrJrM aevrra 3neKrp

(0 
"u 

r4rrrJroB 5epra:raerrau

r4Mrrynbcnr4 r4rrrJroB 6epzru

Snerrp zMrlynbc raraprpvnvr ra$o4anoevz acocuir oMr{nnap cu$aruga
\yiruparunap 4a6yn \znI{HAw paspfln KyqraHr,rukr (U), KoHAeHcarop curr4Mr{ (C),

caMapaAopnvrurHu 6a>qonaru Ba r{rrrJron 6epr,rnadrran MaxcyJrorHr4 xapaKTepnaru
y.IyH uofi ryrz6 rypynvLl ryKuIMa na 4yNafipanapHvrHr rrrlrK crJraHr.rur AapalKaakr
(S) aa6yr r1LrrrLrHAr,r.

'.o 90
o\

zi' 80

70

50

50

40

30

20

---v-_f,,-3!0

1 -pacvr. 9lrrHr fl Hrrr{JrMa cvaaru ruofi ryrn6 rypynvu r}4nvraJrapHuHr

IJI

*.q**n=loqz @11=l3ra 4 *a+n=26rr U,KB 8

rulrKacrJraHrlur AapalracrrHr{ r{MrryJrbcJrrr pa3pflA KyruraHurrrra 6orJrHKJrr{K
rpaQuru (C=0,8vrrc@)

Kenrnpzman rpa$zx4aua (1-pacu) olpr4 qr,r3rl4nap raxnrnr4.qaH

\yftu4aruJlap aHLI KJTaHALT. Maxcynorra LrrrrJro v 6 eputaerran pa3prA KfrnaHr4 rulr 6
rB raqa oluuturll 6utas qlIrnr rHqlrJrMacu4arr4 uofi ryru6 TypyBr{r,r
r!4r,rnranapHl4Hr Iul4KacrJraHlrur Aapur<acu orxaAr,r. KyrnanvrrrrHr4 orrrr4rulrHyr AaBoM
3rrl4praHAa IxIrKacrJraHlrrr eQ$exru fsrapvrafi4z. Paspx4 Kf{JraHr4rurr 6xB ra
erraHl4Aa r{LIrI4T -xHrII4nMacv4.arur xyxafipa rlKurralapH]rl4r{r' trrht(acr,:larITtI

4apalKacv 80-85% ,{a oJIeKrp I{MnynbcJrr4 r{rrrJroB 6epuutuaHr rabci4purlxrafigu.
90

li so

70

60

50

40

30

2A

2468

C=0,6un@

10 12 14 16

""q*C:0-8 nx@

i8 20 ?2 24
il, ta

*.** c:l MKc'

2-pacv. rlurnr fl HrrrrJr Ma cv1ar'v naofi ryru 6 rypyn.r u rf Kr.l u a,'r a p H H H t-

IrrrrKacrJraHrrru Aaparnacr{Hr{ rrMrryJrbcirap coHrrra 6or.uuK.nun rpaQuru

I2

(U=6nB)



OnuHraH eKcrrepzMeHr Harr{xarapvr4ar ury Hapca MabJryM 6fr^guxu,
Maxcynorra 6epzla€rran I{Mnynbcn coHrr orurru}I 6unart xyxafipaHuHr
IrILIKacrJIaHuIIu Aapax.acv KecKuH oruz6 6opagu. I4rvruynrcnap coHra 18-20
AOHaAaH OIXfaHAa ITII,IKaCTJIaHLTTI AApA]KACI.I y3mpMac xonaTfa KeJraAr4.

ZnanynrcJrap coHl,lHut 18-20 AoHaAaH orrrr4prru [rr4KacrJraHurur napaxracurra rabclrp
eruafigz Ba aKcLrHqa oprlrKrra oHeprLrr capQura olu6 KenaAu (2-pacvr).

Taxpz6alapAa oneKrp I4Mrrynbcn[ rzrrrJroB 6epuur4a KoHAeHcarop
cI4FI,IMI4HLI 0,8 rvm@ 6lrruruu qvfLIT -f,HqlrJrMackr4aru uofi ryru6 rypyn.ruxyxafipa
r!(Izvranapuutz 80-85Yo raqa ruLrKacrJrarulr rryH erapJrLr eKaHJrtrfkT aHlrr(JraHALr.
Korqeucarop curruM:nlz 0,8 ur@ AaH orluplrJrraHu 6ut.an
rlKzvr an ap kT HLrH r rrrr4 K acrJr aHLr r[ Aap axacr4 ]s rap vr afi an ( 3 -p acrvr).

90
s
s{ 80

70

60

50

40

0 0,1 0,2 0,3 0r4 0,5 0,6 0,7 0"9 0,9 I 1,1

xylKaupa

30

2A

3-pacu. Mo fi ryru6 TypyBrr r rfKurvra.napurr H r ru r{ Ka crJraH rrrr
Aapaxacrr H rr KonAeHcaro p crrrrrMr{ra 6orl z K.rru rc rpaQu ru

Mofinz oKrIH MaxcyJlorlrapura gJIeKTp r4MrrynbcJrlr urrrJroB 6epuruga uruJroB
6epanaerraH f,HqI4JIMa K€LJrLrHJrkrrr{ Myx,LrM axaM}rrrrra gra. Vrxaszlrau tax<pu6a
Harl{xt€uapura rc}pa vrofi ryrz6 rypynvz r}4zrraa ea xyxairpaHlrHr rurlKacrJraHr4ru

AapalKacv qLIII-IT .lHrrl4rMacr'rHr4Hr KaJrr,rHJrrru 9-I0 rrau 6!nraH4a 80-85% 6imgu.
I,fturoe 6epunaerraH MaxcyJror K€Lnr{Hnr{rr4Hr4Hr oprr4rur4 rrrr4KacrJraHr4rx
p.ap alKacuHLr H r r au afi rEru ur a o tu6 K e Jr aA Lr ( 4 -p ac vr) .

100
s
he0

80
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50

50

40

30

20
o2468 10

h,mm,

4-pacvr. III r.r nacur aH r{ ru Aa paxacrr H rr s H rr r{Jr M a KaJr Lt H,t tr r n r.a

6or"rru 4.rru rc rpa Q u ru
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TaNpz6a HarLTxalrapn acoctr4a oJrLrHraH rpa$vrr gfpur qrrcur(Jrapu4al rrry
HApCA MabJryMKLr,

rapxu6u4atn Ivrofi

60

50

40

30

rHqr,rJrMa HaMJrLrru 9-I0% 6!nraH4a oHr ro(opu 6!mgu. Ma4cynor HaMJrr4rr4Hr4

I0% AaH oIukIruLI rf4zvra Ba xyxafipanapHr4Hr IulrKacrJraHlrr[ Aapa>KacuHu
rauafirupa4u (5 -pacvr).

sneKTp
ryru6

rrMfryJrbcJr?r lrrrrJroB

rypyBrru rlKuuarapHz
6epzru 6utau

IIIUKACTJIAHI4III

MaxcyJroT

Alpa)Kacvr

R: = 0.9693

s67A910 12

f, o/o

S-pacru. Mofi .ryru6 TypyBqrl rf4nvra"uapHrrnr rrrrlKacrJraHuru AaparnacrrHr{
qHrrlrrMa HaMJrrrr[ra 6orr[KJrr{K rpaQuru

Vrxaszrran ra.qKllKor Harr4xaJrapr4[aH rxy Hapca MabJryMKr4, r{r4rr4T

f,Hqr4JrMaclrra gJreKTp LrMnynbcnr4 r4ruJroB 6epunran4art rceituH KoBypr4ru {apoparr4
70-750C ra erraHAa rvrofi qr,r4rzrru Mr{r(Aopr4 lTYo raqa orraAz. Byn4a 70-750C
rr,rofiuuHr KoByruKo(JrLrrr4HLr xaruafirzpu r fryH KepaK. Kefiznrz Xapopar orrrr4rrrr4

6u:iau u ofi .ua4v ru Mlrr(Aopz fsrapu afi,au ( 6 -p acrvr).

19i -"

s r.z
=EL

ftrs
:f-E13
=3u
5t)sgo-
E*7
4t

5

y = -5E-o5xs + 0,0064x2- 0,o589x+4,0092

y = 9E{5xz + O,0735x+ 3,553

20 30 40 50

mu-ln, SepunmaraH
Haa{nun-6epnnmaran}

60 70 80 90 100 110
Sgqr,rnmaHfi qroEypr,ru.r xapoparr{ LC

l4lu/roB 6ep*.nra* '

Has(ruLa.6epnarax)

6-pacivr. 3.nercrp rrMrryJrbcJrrr [ruJron 6epu"uraH fl HqurMaHrr rrpeccJraru
?KapaeHrrAa Mofi quI(rIIIuHr{Hr Xapoparra 6or.rrn4JrrrK rpaouru

Avrar4a KoBypuu >Kapafnu1a MaXcyJrorHLrHr XapoparLr 105-1100C ra
erKa3zJraAr{. 9zrur .flHqarMacvrnr KoBypuu XapoparrrHlr Kav.airrLrpuur 1utart
oprI,IKI a c ap QnaH aeuan oH epf LrrHr4 Te)K aru r4MKo Hr,rrrr4 M aBlr(yA.
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OnznraH rax<pu6a lnarvrlKauraplr uryHLI rlpcara4n vr, qLrrLrr trlqllJrMacr44aru

lyNafipanap Ba uofi ryru6 rypynuu r!rynvranap r(aHqanur rlu rullKacrJranca vrofi
qr4Kr4rx Mlr44opr uryHqa oruaAz (7-pacvr).

y 5EXTaZ26
R2 = 0,9923

25 45 55 85
sr%

7-pacu. Slercrp rrMrryJrbcJrrr urrrJron 6epu"rrran rlurrrr flHtIrIJIMacrIHrr

x16

=14Y72
orv
c

sE

rrpeccJra[r am p a€HuAa ruofi q llKuur lr H rr H r rrr LIKacrJra HrI ur Aa pa]Ka crl ra
6or.nuK.uurc rpa$uru

AuanAarz rexHoJrorr{s 6itfiuqa qnrr4T MaF3r4HLr MexaHI,IK Ba I.IccrIKJIrrK

6n:ran r4rrrJroB 6epnnran4a Maxcynor raprculugaru Ivrofi ryru6 rypyBrllz
r!4zrr,ranapnu 45-50% aryo|rrAa rrrr4KacrJraHururlfa oplrIuvrra4vr na vofi quKI4Ix

Mr4r(Aopz II-I2Yonu rarrrKr4Jr ](J1'naALr. Srer<rp r4MnyJrbcJrr{ I{IIJIoB 6epzru 6ullau
rrrr4KacrJraHLTrrr Aapax(ackrHur 80-85% raqa erKa3trrJt Ba rrryHrrnr Xvco6zra uofi
qr4(r4ru Mr4KAopunu l6-l7Yo raqa orrl4plllll MyMKLIH (7-pacrr.t).

tlzrzr MaF3Lr .rlHrlr/rJrMaakrra gJreKTp r4MrryJlbcnl{ uruJIoB 6epu6, uoft onzur
xapadHzHn z$o4aloBqz MareMarr.rK MoAeJrrr tlltfiugaru rcfpr,rHuurg:a onv:r.Akr.

S=35,78+ 1,6.(J2 +L03 .n' +35,55 .C2 +2.I5.f2 +I,78.h2 -2,84'U -3,84.n-

- 297,7 . C -9,92. f + 0,04. U . n -3,82. U . C - 0,1 1 . U' f - 0,01 . U . h +2,39. n. C + (8)

+ 0,07 .n- f + 0,08'n.h-2,8.C. f +2,75.C.h+ 0,03 ' f 'h
MareuarLrK MoAenHr,rHr perpeccuoH Ba Aucrrepcr4oH TaXJII4nnap[ acocu4a

roe$QzqeHTnapv axaMr4.rrrra ora Ba MareMarI4K MoAeJIb xapadnu
aA e KBarJr ux 6ur.alr' nS o gatavagu.

SrcnepuueHT HarrDKurapvr acocvr4a rexHrrK qurI4TAaH uoft orulu rII4rlIT

flHrrulMac[ra gJreKTp r,rrrrJroB 6epu6, vrofi ryru6 TypyBrru r]4nrraa-uapHl4Hr

rrrr{KacrJraHurrJrn Aapa>r:acuHlrHf (S"*) r\yftu4aru oTITLIMETII [apaMerpnapvr
aHr4KnaHALr; .trHrrrrJrMara r{rrrJroB 6epunapurau pa3pflA KyqnaHl4lxu 6 KB,

rrMrryJrbcJrap coHkr 18 ra, KoHAeHcarop cr4flrMu 0,8urc@, .TIHqLIJIMaHLIHT HaMJII4TI,I

9%; urrrJroB iepntnaurau rHrrrrJrMa (aJrlrHJrrlrr,r 10 MM 6VnrauAa rvrofi oJItIrI
Mr4KAopr{HLr olru[rLrra Ba gHepru.a TexaJrr{Ilrvra uIMKon 6epayu.

lucceptaqr4rrHtrHr 
ttTexunrc qurrrrAaH uofi o"rurrr oJIe orexHoJrorlrflcrrHrl

nuua6 quKapuIu [apolrrrrAa crIHoBAaH irrcaruur Ba sHeprnq

6apua
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caMapaAopJrlrrrrHrl 6axo.uaru" Ae6 Horurranran riprr,rnvll 6olugasparurraH rexHLrK
qI4TLITAaH Iraxra rvrofiz oJII{Irr gJreKTporexHoJroflucLrHr4 auanz€rra xopuit gTr,rru

6lirvna MabJryllornap Ba I4(TrrcoAlrir cavapagopJrrK rilpc apLr Kenrr,lpLrJrra*.
IO4opz4a renrupn6 frznraH, na6oparopux ruapourvr$a oJrr,rHraH

HaTIDKanap acocvl4a TexHLIK qurLITAaH IIaXTa uofiz onr4rrrAa gneKTp r4Mrrynbcnr{
I4ITIJIoB 6epzru \yprrnMacuuu ttoituxanarura rexHr,rx T rrrunplr4 rzuua6 (rl.{r(h,rrraH.

"ToIuKeHt 6r-uofi" roru6znarz AX vrofi gKcrpaKrlr{.fl 3aBoAr{Aa u:l;.rra6
ql4l(apuru uapoLITrIAa oneKTp r4MnyJrbcnr{ urrrJroB 6epvru 6wan rexHLrK qurr4rAaH

Ilaxra N,tofin oJILITHI4HT rexHoJrorrrK pexllM Ba rrapaMerplrapuftr4 TeKrrrr4ptru
6liuua lrrasunraH raAlglKorJrap Harr.rx(aJrapn 1-xa4nur4aKeJrrr'rpunraH.

I4ttulp:6 qr4r(apr4ru nrapokrru4a raxpu6wrapnr4 lrraszul y.ryH rexHr4K
.II{rI{THI,IHT raprcz6r,rfi r}pcauuqnapu Touxenr er-rraofi rona6unarr,r uaprasufi
I a6 op aro puacur4a raXJrLr n rqr{JrLr HALI.

l-xa4nan4aH rclpznu6 rypu6gut<u, oJreKrp r{MrrynbcJrr4 r4rrrJroB 6epzlran
rturur tHrII4JIMackrAaH upeccra6 uofi orunraHAaH rcefizn KyHXapa tapwt6ugaru
KoIALIK vtoit 3-4Yo HLI TaIrrKZn KzJrMoMa. Ey npeccJrar[ xapaEnuga aMralr$aru
rexHoJrorulrra snc6aras 4.5-5% rlupo4 ruofinu axparu6 oJrLrrr r4MKoHLrHLr

flpara4vr.
I4llrta6 qLr4apvu rtapourvrAa yrra:ulraH cuHoBnap acocvna v\Tr4coguit

aHr{KJraHAr.r. I44tuco4uir caMapaAopnLrKcaMapaAopnvK
rclpcarruqnapLr
flHY.I,''.TI}|IACI{IIA

KypcaTfr4rrnapr4

3ne KTp orexHoJrorlr flcunkr 4lnnaur op K€rrr[ 4zco 6laH4z.
l-xa4nan

TexHnrc qrlrrrr qHqrlJrMacura oJreKTp rrMrryJrbcJrrr rrruJron 6epu.nraHAa
MOrr oJrrrru xapaeHrrra Tabcrrpu

[urnao qr4(apr4ruHl{Hf MaBxyA TexHoJrofvrflclr Ba qvfLrT
[peccnaruAaH onAr'rH gJreKTp LrMrryJrbcJrrr urrrJroB 6eprzru

Ns

rlp CaHa
I,Luros 6epula4urau

MixcyJlor x"w c arr[.ilIaoll
Srertp LrMrrynbc

IIADAMEMJIADI4

OrunaAmas Maxcynor
rVDcarrra.ru

Moftrrnr
'yurytvlozir.

tII,I(I4III

Mrrl(Aoprl:,
yo

Zuros
6epurura

rafidprauran
.rl4fl4r claHdlr

Muuepar na
opfaHr{K

ap€rJrarrrManap,

Yo

-f,Hsr.urMa
HAMJII{II{,

%

Kyrmn
IUU, KB

I,luuron
6eprur

MyAAarlI,
ceK.

rlurrarrurnr

uoinunnr
u,Yo

Kyru<apa4a

Korran uofi
tntuXlopu, o/o

fVsauunr "CvrroH" HaBI{HI4HI qI{II4TLI

I II 1, 195 85 6 tz 20.5 3.362 I 7.1 38
2 n r.324 9.2 6 13 t7.3 3.148 14.r52

IV 1.953 9.7 6 l5 16.1 3.484 12.616
Flsalrlrur "llopro(" HaBr4Hr{Hr rrt4turrLl

I II 1.r43 8.4 6 12 21.1 3.244 17.865
2 n Ls3 1 8.8 6 1a

IJ 18.6 J.J' t5.21
J ry 2.013 9.1 6 l5 t61 4.785 t I .915

FVsaHnHr "HaMarilaH" HaBr{Hr{Hr qlm:rnu
1 l I,155 8.7 6 I2 20.1 3.t'76 16924
2 m 1.629 9.1 6 13 18.4 3.529 t4.871
3 IV l 983 9.5 6 t5 15.9 4.057 I 1.843

FVsaHr,rHr "C6 5 -24" HaBr{HlrHr c^ururkl
I il 1.301 8.5 6 I2 2t0 3. 105 17.895
2 il t.'714 8.7 6 IJ 19.2 2.97 t6.23
3 IV 2.473 9.3 6 I5 r7.2 2.873 t4.327
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I4um6 quttapkrlu ruapol{Tll4a }rraslr raH clrHoBnap acocvrqa nyrucogwit
caMapaAopJILIK rclpcarrzqnapu a]F'vrwaHlivr. LI4rucoliuir caMapaAopuK 'l

KypcaTfurqnapr4 uuna6 qrr4apnuHrrHr MaBx{yA TexHoJroruflctr Ba qlrfr4T
flH'lLrlrMacura npeccJlalxAaH onAI{H gJreKTp rrMnyJrbcJrr{ I{IuJroB 6epzru
oJreKTporexHoJrorr4-rr cvHvr Klnnaru op(arur >1uco6nan4ra.

1 ronna uofi olzur yr{yH auan4arLr rexHoJrorvrfl Ba raxnu$ erulaerran
rexHoJlorua 6!fiuua yuyvrzfi coJILIITITI{pMa 3JreKrp 3Heprkrxcu capSvr a:aLrr\rraHplLr.

Wrt t =Wrourruul,*W"*'**Wuu*"-t +W""ropo,a*t*%ruu*t+Wy. *ot.t+Wnput *W*o"r= 34127 + 42150+

+ 82,5 + 46,59 + 62,6 + 4\19 + 97,3 + 5 6,47 = 47 0,42KBr' 
c

T

\.2 = 4o" ura l%utnu-zlWuu* -z +W"rnopoau.a. *Wruu,a +Wyr,.*o".2+Wrr""z lW*ouz = 24119 +30 +

+ 5 8,23 + 32,89 + I 5 + 3 4,63 + 69,9 3 + 40,5 9 = 3 0 14 6.8':
T

Aual4arz Ba raKnl{Q orr,rJraerraH rexHoJrorur 6!ftil.rra 1 ronna
To3ilIaHMaraH rlaxTa Moirv oJII4ITI y.ryH conlrrxTrrpMa gJreKTp oHeprlrrr
capQlapuHrlHr Qupx"

LW = W, -W, = 470,42 - 305,46 : 164,96 
rcBr' c

T

TexHzlc qufLIT -f,HqllrMaaura gJIeKTp LrMrrynbcJrr4 r'rrrrJloB 6epzru opKanr,r 1

TOHHa TO3aJIaHMafaH rIaXTa li..4OIiIIl OJrLr[r y.IyH COJr]rrIITI4pMa gJreKTp SHepfI{gCLr
capoz 35Yo texalraliLI, qurI4TAaH oJII4HaerraH Mofi MZr(Aopr4 4,5-5yo ra orrraAlr.

Torureur er-rvrofi KoM6I4HarL{ Ax{ KopxoHacr'rHr{Hr itullux prnnal qu4apuru
(yBBarI4 94,5 tvtulrr roHHa. Ilzrzr f,Hqr,rflMacr{ra oneKTp r4Mrrynbcnr,r r{rrrJroB 6epnru
6utalr €r-uofi urnnal qI.IKapI4rr KopxoH€rJrapu1a Klnnanznadrran aMaJrAarr,I
TexHoJlorLTflra lakrc6ara:n rlpeccna6 Mofi oJrLr[r )KapaeHr{Aa 1 roHna qr4flrrAaH

4furzrra.ra 50rcr uofi oluHa4u.
llaxra Mofiu oJIlIIuAa rlrIrlrrr.rrHqlrrMacllra oJreKTp l{MrryJrbcnl4 }rrrrJroB 6epuur

6utau onkIHaALIraH 1 ronna raxra Moftz oJrurrxAa 169,96 rBr.coar oJreKTp

3Heprl{.flcl4 Te)K€uIca, 6^p iwlJwtx utttrila6 qu(apzlll KyBBarr4ra 6ornu4 xoJrAa
2730407,4 r<Br'c 3neKrp oHeprla.acvr relKanarkr. 3ner<rp oHeprr{flcuHu Syry:nrv
KyHAarI4 rapz0 6irfiuta Hapxu (450clru) Irvrrunu nno6arra oJrcaK, 1228683330
clu rexala4ra.

Texnur-u(TLIcoALIfi rlpcarruqrap raxJrlrJrlrra rclpa r€rxra rvroitu oJrr{rxAa
TaKnI,rQ erzla€rraH 3rIeKTp I{MrIynbcJrLr nrrrJroB 6epzur gJreKTporexHoJrorr{ flcvrlvr
aManl4drra 4!lla6 capQnaHaglrrar oJreKrp 3Heprr4rrcunu 35%o ra KaMafiTnpuur
6utan 1228683330 cliur relKaraAI4. By orrr4HraH Sofi4a4an orreKrp r{Mnynbc
KypIanMaclIH Hapxz 23000000 clvrHz airupcarc, xyrulaeuan iruttrr4K r{r(rr4coguir.
caMapaAopJrr{K 1205 68333 0 c}unu rarrrKLrJr r\una4vr.

XYJIOCA

"TexHzr TILITLITAaH Iraxra Mofiu oJrlrrrrHrrHr 3Heprr{r caMapaAop
3neKrporexHoJlorllflcvr" MaB3ycl4Aarz Qanca$a 4or<ropra (PhD) 4zccepra\krs.cvr
6!fiuua onu6 6opznraH ralKr{r(orrrap Harr4)KaJrapvr acoavr1a \yiugaru xynocaJrap
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TaKAZM STHJTALI:

l.Texnrzr qHfI,ITAaH Iraxra uofiu oJrLrlr rexHoJrorr,urapv Ba rexHr4K
BocI'ITaJIap KoHcrpyKIII4{cI4HLrHr XoJrarr{ Ba pr,rBoxJraHLrrx zcrz46olu XaMAa
ynapHuHf rexHoJrorLIK urr xapa€nnapznz raKoMrrJrJraruTLrpLru 6!fiuta
lmasunrau raA(LIKorJIap qI4n4TAaH rraxra uofiz oJrLrruAa KlllaHznaerraH
TexHoJroruflHvr raKoMLIJlJrarurr{prurr Ba yHu aM€L[ra ou]rpr4rrrAa 4]lnaH vrna4urar
yc KyH aH Lr uttta6 qrlrqr4 trr r4MKo HLIH vr flp ar 4vr.

2. Texnnr qI4rnrAaH rlaxra Iraofiu oJrr{rx xapaeHuAa -rrurur rHrruJrMacr{ra
oneKrp I{MrIyJIbcnu uIIrJroB 6epraru 6our4a ener<rpoQv3vrK rabcr4pnapra snc6atau
rIIlIfrIT r!4zvracz na 4yxaftparmipr4lnLr rrrr{KacrJraHr{ur Aapa}KacvrHz aHrra orxrzpr4rrr
r{MKoHrrHn 6epau.

3. 9zrur .rrHrrkrJrMacura gJreKTp r4MnyJrbcnr4 rrrrrJroB 6epuru4a paripflA
KrIJIaHLIUIU, KOHAeHCaTop CvrrvIMI4, LIMIIIiJIbCJIap COHLI, MaXCynOT HaMJII,ITLI Ba
I4rxJIoB 6epurra4uraH Maxcynor (Etrrr4HJrLrrlrHrrHr nra46yl 4zfivrarnapv1;a qr4tzrr
rft{nvranapu Ba XyNafipanapuHtr erapn[ rrrr{KacrJra;nkrrrvraopLrrrrzru MyMKr4HJrr4rr4

aHr4(JraHALr.

4. Texnzx uzrzr4aH uofi onl4ruAa qLrn4T f,Hqr4flMacvrr:a gJreKTp rrruJroB
6epu6, tuofi ryrz6 rypyeuu r!4zvranapllHr{Hr roKopu r[.rKacrJraHr4rrr AapaNracvra
pa3pfA KyqnaHLIIxn 6 r<B, IlMlynbcJlap coHlr 18 ra, KoHAeHcarop currrlrrlu 0,8ur@,
{HTTI4JIMaHLIH| HaMJrUrU9Yo Ba KaJrr,rHJrlrfr{ 10 vrvr 6}lraH4a spur]diJ/rnaliu.

5. -fn.rl,IrMara gJIeKTp I4MrIyJIbcJrr4 rrrrrJroB 6epunranAa Maxcyror4arz rrofr
tytu6 TypyBrII,I r!4uvranapHI,IHr MaKcI4M€ur 

^ 
AapilKaAa rrrr4Kacr rranuruu refr uHrut

(oBypulrr xapaenzga leputaerran 100-105uC XapoparHu 70-750C ra ryrrrr{pr4rx
6utau oluna€rran uofi Mul(Aopr,rra rtuclaraH oHeprw cap$uuu rcatvrctirrvrpurn:nvr
TAb]0,'{nHITAI,III/.

6. Texnrarc qr,rn{TnaH uaxra naoftu oJrurur rexHoJrorLrlrcu Ba
orrrr4plru y.ryH flparlrnraH KypLrJrMaHr4 utturra1 qu(apuur
KlnuanznraHAa MaB)KyA TexHoJrorvflra uuc6atan vrofi oJrzrrrHr{

yHr4 aMaJrfa

Napa€ura4a
4,5-5 % ra

xfuafirupuru, r€xra rvrofiz urula6 qut(apvu y.ryH capQlaHa4lrraH oJreKrp
3HeprLlrcvtttu 35 Yo ra\a rcauafirzpullrBa 1205683330 clnr r.rKrr4coAr4fi, calapa
oJrLrrrrfa r{MKoH oepAlr
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HA)^IHbIII C OBET DSc.D Sc.03/30. 12.2019.T. I 0. 0 1 IIO
fIPI{ CY}K,IIEHIIIO )TqE HbIX C TE fIE HE IZ IIPI4 TAIII KEHT CK O M

LtH C TI4TyTE IttHlK EHE p OB IIp PT4IAIII{I4 r4 MEXAHT43AIIIII4
CEJIbCKOTO XO3flIZCTBA

TAIIIKEHTCKI4IZ I4HCTIITYT IIIDKEHEPOB I4PPITAIryII4 I4
MEXAHI43AIII4I4C E JIb CKOT O XO3flZCTBA

Typqu6aen A64yea.rru Ad4yxaroroBrrr

SIIEPTOSOOEKTI4BHA.fl SJIEKTPOTEXHOJIOIIIfl IIOJITqEHILfl ,
XJIOIIKOB OI O MAC JIA I43 TEXHI4IIE CKI4X C E M,'IH

05.05.07 - <<S.nercrporexHoJroruu Ir 3JreKTpoo6opy4oBaune B ceJrbcKolr xogqfi crBe)

ABTOPE OEPAT Ar4C CEPTATIUI,I AOKTOPA OrrJrO C O AIII,{ (phD)
IIO TEXHI4TIECKIIM HAYKAM

TAIIIKEHT _2020

t9



Teua A[cceprarlu[ AoKTopa QnlocoQnn (PhD) ro rexnrrrrecKlrM HayKaM

3apeflrcrprrpoBaHa n Brlcureft arrecraqnonnofi KoMnccIrH rlplr Ka6unere Mnurcrpon
Pecny6rurcr Ys6eKucran rroA nouepouB2020.3.PhD/T1836.

[zccepraqur BbrnoJrHeua sTauxeHTcKoM r{Hcraryre HrDKeHepoB krppvra\vvr v MexaHr43ar\uvl

ceJlbcKofo xog.f,ficrsa.
AnropeQepar Arcceprarlr4u na rpex r3brKztx (ys6excxufi, pyccxuit,aurrvficxufi (pestoue))

pa3MerleH Ha ne6-crpauuqe Ha) {Horo coBera no aApecy www.tiiame.uz H l{urpopuaquoHHo-
o6pasonarerbHoM rroprane <ZiyoNeD (www.ziyonet.u4.

Begyqar opranrr3arlnfl :

AoKrop rexHr{qecKr{x nayr npoQeccop

IOcy6a;ruee Anrnp6ofi
AoKrop rexHnqecKr{x uayrc npoQeccop

Tonpon Ornuxon 3ynyponuv
AOKTOp TexHr/rrre0Kr,rx uayr npo$eccop

Taurrcenrcrc fi nncrnrvr xrrMrrqecKrrx rexHoJrorrrfl

MexaHrrcarlrdrr ceJrbcKoro xogsficrsa (Aapec: 100000, r.Taumeur, yn. Kapu Hux3u,39. Ten.: (+99871)
237 -09 -45, Qarcc : (+99 8 7 I) 237 -46 -68, e-mail : admin@tiiame.uz).

C 4zccepraqzefi uoxno o3HoKoMr4Tbcx r nu$opMarlrroHHo-pecypcHoM ueHTpe Tarureurcroro
r4HcrnTyra urDKeHepoB Lrppvra\au vr MexaHz3aqrrr4 cenbcKoro xoesficrsa (purucrpa{uonrnrfi
uorvrep ). A4pec: 100000, r. Taruxem, yr. Kapu Hut3u, 39. Ter.: (+99871) 237-09-45, $axc:-
(+99 87 1 ) 237 - 46-68, e-mail : admin@tiiame.uz).

Ilayunuft pyKoBoArreJrb :

OQuqnarsHbre o[rroHeHTbr :

ArropeSepar Aucceprarruu pa3ocnau <23 > 020 ro.qa.

20 r).

flpe4ce4arelr
npucyxAeHr{ro

E.C.Mup:aen
Ha) IHOfO COBeTaTIO

vqeHbrx crenenefi
AoKropa HayK, A.T.H., npoQeccop

X. Annaxauon
Yqenufi ceKperapb Hayruoro coBera
no rIpI4cy)KAeHI{Io ) reHux ctenenefi,
K.T.H., AOqeHT

X.M.Myparon
Ilpe4cegarerl HayqHoro ceMllHapa
npld Ha) IHoM coBeTe IIo
[pucyxAeHrrro yrIeHbIX creleHefi
AoKTopa HayK, A.T.H., npoSeccop



Bne4eHue (AnHora\vfl Arrcceprarlurr AoKTopa Qulroco$uu PhD)

ArcryalrHocrb rr neo6xo4uMocrb reMbr Ar.rcceprarluu. llpo6renaa
co3AaHI4s eneproeQQemurnofi enercrporexHoJrorvr4u rexHrzrrecKlrx cpeAcrB Ant
lonyqeHklrl xJIorIKoBofo MacJra Lr3 TexHr4qecKLrx ceMflH rro BceMy MLrpy ocraercf,
aKTyaJIbHofi. Ecnu ) Iecrb, qto "E)xeroAHo B Mkrpe Bhrparqr{Baercfl.23 tvtn:a. ToHH
xJIorIKoBoro cbrpb.t, v vlg Hero rroJrf{aror 30-35 nporleHToB ceMrrH xJrolKa r43 Hero
lron)^ralOr 6olee 5,5 uln. ToHH xJIorIKoBoro MacJra", pdspa6orKa r,r BHeApeHr,re
eHeproe$SeffiznHrrx rexnororzfi u rexHr,rqecKux cpeAcrB noJryqeHr{.rr
xJIorIKoBoro MacJIa I43 TexHl{qecKurx ceMirH rBJr.rrerc.fl Bax(HbrM y3noM nepepa6orxz
xJIo[Ka cupqa.Tax KaK Ha MupoBoM ypoBHe pacrer norpe6Hocrb K xJronKoBoMy
Macily, Anfl yAoBneTBopeHLIrI crpoca Ha KaqecTBeHHyro [poAyKrlr4ro
pacrrrrenbHofo cblpbf, yAenf,erc.rr AoJrxHoe BHZMaHr4e Ha r4orroJrb3oBaHlre
coBpeMeHHbIX eueproeQQexrnnnrrx texnolornfi v rexHr4qecKr4x cpeAcrB B

TexHo Jrof r{qecKr,rx rrp o qe c c ax MacJro -)Kr,I p rrp or4 3uo4crn a 
t 

.

Bo sceNd Mupe IroBceMecrHrrft pocr rIeH Ha oHepropecypcbr BbrABr4raer
Bonpocbl eHeproc6epexeHuT.a B npol43BoAcrBeHHhrx rrpeArrpnrrvr[x. B
npeAnpu{Tlrflx Macno-)KLIp npor'r3BoAcrBa ocHoBHyro loJrro ce6ecrozMocrlr
npoAyKIILIu 3aHllMaror pacxoAbr Ha sHepruro, vr B o6ulervr enepro6alance
3aHI{MaIor Ao 96%. Bcle4crnue qefo, Ba)KHoe Mecro 3aHlrMaror HayrHo-
I4ccJIeAoBareJIbcKI4e pa6ortr IIo coBeprrreHcrBoBaHzro rexHoJlorufi npouzBoAcrBa
npoAyKIII4I4, IIOBbIIIIeHI4TO KaqeCTBa Lr BbIXOAa MaCeJr U3 XJIOIKOBbIX CeM_f,H,

rlpeABapnreJlbHa.'I o6pa6otra ceMrIH oneKTporexHoJror]rqecKr,rMr{ cnoco6auLr Arrfl
cHuxteHll.fl TexHoJIofI'IqecKLIX rroTepb npoAyKrl?rr4 lr pacxoAa 3Hepfur{, TarcKe
CoBepIueHcTBOBaHLIe TeXHI{qecKI4X CpeAcTB g'IIr.pelnvnaryu HoBbIX rexnonorrafi.
Tax rar orHocl4TelrHrrfi pacxo.4 3Heprr4lr Ha rrpor{3BoAcrBo eAr4Hr4qbr rrpoAyKrlrrr{
Macno-)Kl4p npoLI3BoAcrBa B Haruefi Pecny6rulrce B 3-4 pa::,a 6ollure, qeM B

p€I3BI4TbIX crpaHax Enponrt, CIXA u fnonuu, B MacJro-)Krrp rcou6rasarax
peanu3yrcTct Ilrl4poKoMaclrrra6Hrre Mepolpr'rf,Trrr rro ocHaTTIeHLrrc [po3BoAcrBa
coBpeMeHHbIMLI nrrcoroeQQexrzeHuuz o6opy4onaHkrflMu Lr eneproc6eperaro-
IrII{Mrr rexHoJIort4rIMI/I. B crparerl{Ia 4amHefiurero pa3Br4Tr4fl. Pecuy6nurcz
Ys6eKzcraH rlo rrsrvr npeoplrrerHbrM HanpBJreHr{.rrM B 2017-2021 ro4ax orMeqeHbr
Borlpocbl yKperIJIeHlI.a npoAoBoJrrcrseHHoft 6esonacHocrLr crpaHbr n
npoI,I3BoAcrBo oKoJlorl/IqecKl,r .rzcroft npoAyKrlr4u. B rorur rrzcJre MoAepHr43arJvrfl. kr

TexHl4qecKoe nepeo6opyAoBaHI4e rlpoMhrrxJreHHbrx npegttpuxtuit, uepepa6orrut
XJIOTIKa V MaCJIO-)KIAp [pO]13BOACTBa, yCTaHOBJreHbr KaK OAtrH VT3 Ba]KHbrX
BorlpocoB BHeApeHlIt coBp.eMeHHbrx sHeproeQSerrunurrx rexnonorHfi Lr

p€BpaooToK, ooecneqzBaroulue [oBbrrrreHl4e
xJronKoBoro MacJra u npoAyKrJkIV Macno-xtr4p
BorrpocoB B peilrLBarJuvr 3Ttlx 3aAaH B

KaqecTBa npoAyKrlrzu u3 xJrorrKa,

npor43BoAcrBa". O4rau r43 Balr(Hbrx

Pecny6nurce flBJlf,ercr ycKopeHr4e

Analysis-Forecast-Size

' yxag lpesugeura Pecuy6ruru Ys6ex[cran Ne |I@-4947 or 7 Qenpan s. 2017 r. <O Crparerr4r{ ,qarbHefrruero
piBBllrrrr Pecny6rmu Ys6erracraH> C6opnrar 3aKoHoAarenbHoro AoKyMeHraur{rr Pecuy6nzru Yz6exuuan,2017
r., Nl 6, cr. 70
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rIpoLI3BoAcrBa xJIotIKoBoro MacJIa Lr3 TexHI{qecKLIX ceMgH vr .4ocrLrxeHr4e
eHeproeQQelcrznnocru, [paKTl4qecKoe rpr,rMeHeHr4e coBpeMenHbrx MeroAoB vr

rexnonorzft.

HoMepoM n@-4947 "O crparerr4lr
Vg6erczcraH B 2017-2021 ro4u" u
Vg6er<ucraH or 23 aBrycra 20l7rola

4alrHefturero pa3BuTun Pecuy6luxz
PerueHus llpesn4enra Pecuy6lurcu

rroA HoMepoM IK-3238 "O uepax uo

Vrcas llpeslr4eHra Pecuy6rurcu Vg6erucraH or 7 Qenparx 2017 ro4a no4

AanbHer4rueMy BHeApeHr4ro eneproeQQelcrzenofi vr eHeproc6eperaroqefi
rexnolorufi" 14 or 16 .rrHBaps 2019 roAa rroA HoMepoM lK-4118 "O
AonoJIHI4TeJIbHbIX Mepax rlo 4aruuefiurevry pa3Br{Ttrro orpacJrr4 Macno-xup
[pol{3BoAcrBa I4 co3AaHuIe pblHorrHoro MexaHr{3Ma ynpaBneHar cc]iepu", a 'raKxe
3AAA\V, HaMeqeHHbIe B MarepuaJrax Apyflrx HopMarr4BHo-npaBoBbrx AoKyMeHToB
Kacarcrll{xcf, 3TI4M eficrez.f,N,I, flBr4Irkrcb ocHoBoit l.ttx SopuupoBa]g.us. sallarc. Lr

HayKrI LI TexHoJroru[ Pecuy6"rrr.rrcu. ZccreAoBaHr4r BbrrroJrHeHbr B coorBercrBr'rLr
c [peopI4TerHbIM HarlpaBneHr{eM pa3Bvrrvrfl. HayKr{ 14 TexHoJrorvrv pecuy6rizr<rz II.
<3ueprerzKa, oHeprvr v pecypcoc6epexeHr4e))

Vponenn n3yqeHHocru upo6JreMbr. llo coneprueHcrBoBaHlrro rexHoJrorlrr,T
noryqeHLul xJlonKoBoro MacJra r43 TexHIrqecKlrx ceM.rrH BbIrroJrHeH 6olrruofi o6rerr,r
uccneAoBareJrbcKlrx pa6or )nreHbrMLt, TaKlrMrl KaK B.f.Il{ep6ar<on,
A.M.fon4oncr<2fi, B.M.Konefir<oncrcuft, C.Vr.fianuJrbrryK, | .Vr.lap6y3oBa,
E.E.Krzpzencrczfi, lI. |I. lerrauenro, B. B. Kffo.rxun, P.[. V EpaftH, C.P. fperopz,
E. XepnaH4es, B.P. Canoit C.Y. Cnrerr, X.T. Korpeu, JI.A. XoHec, C.C. Knur,
|I.Xt. BarcnfiaH, fI.X. Ban u Apyrrre.

B Hauefi pecny6nzKe raKlKe BbrrroJrHeHbr r{ccneAoBaHtrr rro rroBbrrrreHLrro
MaCJIa u3 TeXHI4qeCKLIX CeM.IH XJIOTIKa, IIO ynfllneH]Ilo

rrpoAyKr{krvr v rro rroBbrrrreHr{ro oHeproe$Ser<u4BHocrz
TexHoJrofLrqecKofo npoqecca,

,{Nypaen,T.P. lflouypa4on,
Caz4vryparoB., 3. Calurraon,

raKZMur freHbrMr4 rcarc I4.VL MexvroHot, X.O.
K.X. faQypon, A.III. Basap6aeva, y.A.

@.!xypaee, n.X. IOl4auren.
3.Ca6upon, A.y. Vclranos, K.O.,{o1;aeB, X.
IrlccreAoeaHurs. rro vcrroJrb3oBaHLrK) MeronoB

rlpeABapl{relrHofi o6pa6orru cblpbr elercrpo$rr3LrqecKLrru eos4eftcrBrreM Ant
yBenzqeHlls BbIXoAa MacJIa IronyraeMofo r{3 TexHI4rIecKLrx ceM.rrH Lr [oBbrrrreH]rrr
KaqecrBa TIpoAyKIII{u BbrrroJrHeHbr raKr{MLr f{eHbrM}r KaK A.VcuoHon, A. A.
Aprraxon, A.o. Ca$apon, A.x. Manrarxynon, I(.lL Cepxaee&, A. Vrlruweynap Lr

ApyfLrMr4 aBropaMr{.
gTkrx r4ccneAoBalJvrflx lonyqeHbr rroJro)Kr,rreJrbHbre pe3ynbrarbr no

HoBbIX cnoco6os nonyrleHLI.fl xJronKoBofo M^acra Lr3 TexHr4qecKl{x
no o6pa6orxe cbrpbr xI4Mr4qecKVMvr, MexaHraqecKr{M}r u

enexrpoQLI3LtrIecKr.IMlI Bo3AeitcrskTnNru, npeAeJreHr4ro orrrr{MarrbHblx pexrzMoB 14

napaMerpoB c IIeJIbIo tloBblrueHr4f, BbIXOAa U KaqeCTBa Maona IIOJIyqaeMoro r{3
cblpbt, Iro o6ecreqeHulo eneproeQQeruznnocru npoqecca. Ognarco, n 3Tr{x
I4CCneAOBaHVIflX He LT3rIeHbr BOnpOCbr yJryqrueHLrr BbrxoAa MacJra vr

eneproe$Qexrznnocrz rrpoqecca pzrpyrrreHneM conporLtBJrreMocrlr KJreroK vr

BbrrroJrHeHLrS. I.I'Icc epTarllrr4 IIo
Cnssr [ccJre.rloB anuit

STOLI TCMATI4KC.

c [peopr{TeTHbrMlr HarrpaBJreHrrflMrr pa3Br{Trrfl

BbIXOAa nOJIInIaeMOIO

IroKa3areJlefi r<a.Iecrsa

B
co3AaHI4rO

CCM.'IH,
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TKaHeH, K BbIAeJIeHI4rc MacJIa vI3 ceM,IH llptl noMoIIII4 gneKTpoor43rrrrecKoro

BO3Aeu CTBkrs Ha Cbrpbe.

Cessr [ccJreAoBaruui,t c rrJraHaMrr HayrrHo-uccJreAoBareJrbcKrrx pa6or
BV3a, rAe BbIrIoJrHeHa .q[cceprarlrrfl. [uccep'taqLroHHbre r,rccJreAoB anvrr
BbIuoJIHeHbI B coorBercrBvrvr nyHKra I(XA-9-129-2015 rro reMe "Cos4aHve
eneproeQ$errznnoft oJleKrporexuoJror Lr ilpoqeccoB uepepa6orrcz rpoAyKrllrkr
noryqeHlLf, xJIoIrKoBofo Macra" uraHa HafrHo-rdccJreAoBareJrbcKlrx pa6or
TaurreHrcKoro LIHcrLITyra LIHXeHepoB vrppurarJkrvr u MexeHkr3arlLrr4 ceJrbcKoro
xog.sficrea.

Ile.nu rccJreAoBanufi: paspa6ouca enepros@sexrunnofi oneKrporex-
HoJIorI4I{ rronyqeHlrr xJIoIrKoBoro MacJra ererrpoSr{3l{qecKlrM nos4eficrBr4eM Ha
ceMeHa.

3aaa.rlr uccJrenoB aruuitz
aII8JIu3 CyIqeCTByIOqVX TeXHoJIorLIqecKI4X I,I SHepreTlIqecKI4X nOr<agarenefi

rexHoloruft vr rexHllrlecKI4x cpeAcrB rronf{eHr{.rr xJrorrKoBoro MacJra vr3

TEXHVqCCKLIX CCM.SH;

npoBeAeHLIe [peABapI{TeJIbHbrx 3KcrreplrMeHTaJrbHbrx rrccneAoBanuft. ro
Lr3yqeHr4ro pasnuqHbrx gJreKrpoQuszuecKr4x Bo3Aeficreufi
3reKrplrqecKoe .rroJre, uuuylrcHufi greKTplrqecxzft pa3prA
xJrorrKoBoro MacJra u3 ceM.rrH, onpeAeneHr{e cauofi

(snercrpzuecruft ror,
rr Apyfr4e) na nrrxo4

s$QenrznHofi vs

rrpoBeAeHLre

3JTeKTpOTeXHOJIOTV Lr

enerup o QLr3Lrqe cKkr x ao:4efi c reuir..
rIpoBeAeHIle reoperzrrecKlrx rlccJleAoBa:auit ro onpeAeJreHr4ro creneHl4

nos4eficrnzx nrr6paHHoro, caMoro eQQexrznHoro cloco6a nos4eficrBtrfl:na crrpre
r4 onpeAeJrLrTb cTeleHb BbrxoAa MacJIa II3 ceMtH;

SKCIIepLIMeHT€UIbHbIe I4CCIeAOBAIIVTfl peIKUMOB r,r [apaMeTpoB TexHoJrofzr4
oneKTpo o6pa6orrcz B rrpoqecce [ony{ eHzrs, xJrorrKoBoro MacJr a;

rIpoLI3BoAcrBeHHbrx r,rccneAoBanwft 14 ucnarcauuitt
14 TeXHI4qeCKllX CpeACTB rroJrrleHlrf, XJIOIIKOBO|O }|.4.ACITA r43

TexHI{qe cKLIx ceM.f, H 14 oIIp eAeJI eHrle TexHI4 Ko -sKoHoMkr q e cxofi s S Q ercrzBHo cTr4.

O6rercr uccJreAoB anuit - npoqecc oJreKTpolrMrryJrbcH ofi o6pa6orKr{ Anf,
nonyrreHr,nr MacJra u3 TexHlrqecKr,rx ceMrH 14 ycTaHoBKa Antr ee

llpe4vrer rccJreAoBaHufi B3ar4MocB-rr3b Sarcropon,
3aKOHOMepHOCTLT, pe)KrrMbr kr napaMerphr rrpoqecca 3neKTpoo6pa6ou<H
nonyqeHLlg Ie{.acra, Ha I43MeJrbrIeHUe rexHr{qecKI4x xJronKoBbrx ceMgH.

MeroArr rrccJreAoBasui,t. B npoqecce r4ccJreAosaHzfi gneKTpor4ruuynrcHofi
o6pa6orr<n npkIMeHeHbI coBpeMeHHbre MeroAbr reopnv gJreKTpounrnylrcnofi
o6pa6orru, lpu vrcyrcHyrv 14 aHaJru3e rlpr4qr.IH Lr locle4crnzfi
oneKrpor.ruuylrcHoft o6pa6orxu ceMf,H IrpllMeHeHbr MeToAbr aHaJru3a,
ocHoBaHHbIe Ha cllcreMHoM rIoAXoAe, npl4 rrpoBeAeHr4r,I Teoperzr{ecKrlx Lr

3KcnepzMeHTirIIbHbIX rIccJIeAoBanuit [p[MeHeHbr MareMarr{.recKzfi aHaJrr4g,

TeopLIf, Bepo.[THocTrI, MaTeMaTr{qecKaf, cTaTLrcTvrKa, MeToAbr rrnaHr{poBaHLrs
3KcnepLIMeHTa, analrvrrr4qecnufi pacrrer pe3ynbraroB ucrrctrartuit npu
o rlp eAeJIeHI4 LI gKoHoMrrqecKofi e Q S erculBHo crr4 TexHr4q ec Koro ycrp ofi crn a.

Hayv u an HoB rr3ua rrccJr eAoB anufi, 3aKJrroqaerc-rr B cJreAyrouleM :

peLnu3ar\prr4.

BJILI'rcTUI4X HA
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paspa6oraHa sHeproeQQercrzBHaf, gJreKTporexHoJrorr'r.rr gJreKTpoziranylrcHofi

oOpaooffiI{ Maccbl aarraenr.r€HHbrx ceMrr An-rr noJrfreHns. MacJra r{3 TexHr4qecKr4x
CEMf,H XJIONKA;

o6ocuoeaHrr oIITZMaJIbHbIe [apaMerpbr u onpeAeneHbr pexrzMbr
oneKTporexHoJlorrlqecKoro rrpoqecca gJreKTpor4vruylrcHofi o6pa6oucra Maccbr
prgNrenr.{eHHblx ceMsH xJIolKa AJrf, noBbIIIreHLIrI BbIXoAa noJryqaeMofo MacJra u3
TeXHLIqeCKLIX CeMf,H XJIOIIKa;

pa3paooraHa ycTaHoBKa eneKTpor4MnyJrbcHoz o6pa6orrcu AJIf,
TexHoJIOfI4qeCKOkI IrvrIIIlVr [pOLI3BOACTBa XJIOIKOBO|O MaCJra I1I3 CeM.'IH XnOnKa;

OIIpeAeneHa CTeneHb IIOBp€XAOHI{.I KJI€TOK LT TKAIJIi4 CeMtH B 3aBI4CIIMOCTIzI

oT KOJILIIIeCTBa LIMIyJIbCOB LI eMKOCTr,r KOHAeHCarOpa yCTaHOBKLT C [pLrMeHeHLreM
MeroAa sJleKTpouMnynbcHoit o6pa6orKu Maccbr r43MeJrb.r€HHrrx ceMrH xJronKa;

onpeAeJreHa 83ALIMOCB'3b MeI(Ay napaMeTpaMr4 ycTaHoBKr{
3JleKTpouMrlynbcHoit o6pa6orKu Maccbr r43MeJrb.rdHHrrx ceM.rr xJrorrKa B npoqecce
llpeccoBaHl4fl, c IIeJIbIo rIoBbIIrIeHU.[ BbIXOAa MaCJIa Vr3 Cblpbt, KOJTTIqeCTBOM

nonyqaeMofo MacJIa n3 rrpecca, TaKxe olpeAeneHbr rrpor43BoAr{TeJrbHocrb
TexHoJIOfI4qeCKOfO IIpOqeCCa nolyqeHr.{f, }lacJIL sHepfeTr4rrecKa.s u
oKoHoMraqecKtur eQ Q ercruBHocrb rrpeAno)KenHoro MeroAa.

rlpa rcrn.recKrr e pe3yJr brarbr rrccJreAo eaHufi cJreAyroque :

paspa6oratra suepros$QerrIanHa.r oneKTporexHoJrorr'rf, 14 TexHr4qecKr4e
cpeAcrBa noJrrleHlrrr xJrorrKoBofo MacJra r{3 TexHr4qecK?rx ceMrrH;

onpeAeneHbl pelKIlMbI u rapaMerpbr oJreKrpor,ruuynrcHofi o6pa6orxrz,
rro3BoJulloqlle yBeJII4rrLrrb BbIXoA xJIorIKoBoro MacJIa r,I3 npeccosaHHolz Maccbl
TexHl4qecKrrx ceMrIH Ha 4,5-50 , TarcI(e co{parrleH pacxoA gHeprr4lr na 35Yo s
npoqeccax lonrreHrlt MacJra c vcrroJrb3oBaHr4eM HoBofo SneKTporexHoJro-
rr4qecKofo MeToAa.

{ocronepHocrb pe3yJrbraroB rrccJreAoBawutrt. ,{ocronepHocrb
pe3yJlbraroB I{ccJIeAoBarruft. rroATBep}KAaerc.[ rrpvMeHeHr,reM coBpeMeHHbrx
MeroAoB vr cpeAcrB I43MepeHI4-rr, TeoperurrecKr4M o6ocnonaHr,reM noxasarerefr
sneKTpovuuylrcnofi o6pa6orxz Maccbr lEsNaeD.reHHbIX TexHr,rqecKux ceM.rrH,

BbIIIoJIHeHHbTx B coorBercrBvrv c 3aKoHaMrr LI MeroaaMvr sHcruefi MareMarlrKtr.
3neKTporexHLIKLI u 6uoLusLTKvL pe3yJIbTaTbI gKcrrepr.rMeHT€rJrbHbrx vccne4onanufi
o6pa6oraubl MeroAaMu MareMarr{qecKoit crarvtcrkrKvr, H€urllqueM rroJro)KtrreJrbHbrx
pe3yJlbraroB rIpoLI3BoAcrBeHHbrx lrcll ra:nuit ycraHoBKlr, paspa6oranHoft B

pe3yJlbrare I4ccJIe.qoBa:nuit. u BHeApeHr{eM B npor{3BoAcrBo ycraHoBKr4
3JleKTpovMnynbcHoit o6pa6orKz Maccbl r{3MeJrb.rdHHrrx rexH}rarecKLTx ceMirH.

Hayvnan tr uparcru.iecKaq rleHHocrb pe3yJrbraroB rrccJreAoBanufi.
Hayru.at IIeHHocrb pe3yJlbraroB r{ccJreAoBanuit 3aKJrroqaercr B cJreAyrorleM:
paspa6orana eneproeQQexrunnax 3neKTporexHoJrorr{rr [peABapvrenrHofi
gneKTpol'Itunyntcnofi o6pa6orr<u Maccbr r.r3MeJrbqeHHbrx ceMrH, no3Bon.rrrcula.rr
IroBbIcI{Tb BbrxoA MacJIa v coKparrleHr4e KornqecrBa obqux 3Hep|o3arpa'r',
orIpeAeJIeHa Qynr<qzoHuulbHa.fi 3aBrrcr{Mocrb v 3aKoHoMepHocrr4 Me)KAy
napaMeTpaMu y cTaHoBKr{ t4 BbrxoAa MacJra.

llparrzvecKar rIeHHocrb pe3yJrbraroB T4CCJIC,IIOBAHI/IiI 3AKTIOqAETC.f, B

TCXHVIICCKUX CEM'H XNOIIKA HAcneAyloqeM: B rrpoqeccbr rronyr{eHr4fl l|''{.ac[a Lr3

24



ocHoBe IrpLrMeHeHr{t oHeproo0Qercrunnofi SJTeKTpOTeXHOJTOTIII{

oneKrpovunynrcnofi o6pa6orru MACCbI I43MCIbqEHHbIX CCM'H BbIXO.U

Ha 4,5-5yo, rroBbrclrJlocb KarrecTBo Maclra vrnoJlyqaeMofo MacJra yBeJlr{r{zlct
coKparrleH pacxoA oreKrpr{rrecrofi

Bue4penue pe3yJrbraroB
oHeprklrl na35Yo

rrccJreAoBasuit. Ha ocHoBe [onyqeHHbrx

IIOJIITIIeHI4.I XJIOIIKOBO|O MaCJIa U3

r.). Paspa6oraHa rexHoJrorr4.rr u
ooopyAoBaHue, Ilo3BoJl.{rculue yBenuqr4Tb KoJrr{rrecTBo noJlyqaeMofo MacJra u
cHI{3rITb uorpe6neHkre 3JreKrpooHeprtrv sa c.r€r erexrpor'rMrrylrcnofi o6pa6orrcz
MACCbI I43MCIbqEHHbIX CEM.'IH.

TEXHOJIO|LI' NOIYI{EHI,I' XJIOIIKOBOTO MaCJra gneKTpOI{MrryJrbCHOrr

o6pa6orr<ofi lraccrr ragN,renr.{eHHbrx ceM.f,H BHeApeHa n AK MacJlogKcrparllroHHoro

B p e3ynbrare BH eAp enkrs. ycraHo BKr{ g JreKTp o}rMnynb cH oft o 6p a6 orKtr Mac chl
I43MeJIbrIeHHbIX CeMf,H B JII4HLIrc noJlyrleHl4f XJIOIIKOBO|O MaCJIa II3 TeXHI4TIeCKZX

ceMqH AK MacJlo3Kcrpar{r4oHHofo 3aBoAa "TourKeur dr-uofi" o6reguueuux
"VgeruoftcaHoar" (Cnpaexa o6re4znenu.s "VgdruoficaHoar" or 6 utons,2020 r.
noA HoMepovr O3/3 -7 55) no3BoJl-aer coKparl4rb pacxoA 3neKrpz.{ecrofi 3Heprr,rz
Ha npoqecc [oJr).tlenvrfl. xJIoIrKoBoro MacJIa na35Yo.

Anpo6aqun pe3yJrbraroB r{ccJreAoBasuit. Peaymrarrr uccJreAoBarruit
o6cyx4enrr s 9 MexAyHapoAHbrx rz 3 pecny6nrarancrLrx HafrHux rconQepeHrlu.rx.
flo pesynbraraM LIccJIeAoBanuir 2014, 2015, 2016 roAoB rrplrHr,rMaJrLr yqacrue B
Pecny6nurancrcoft rpMapKe "kltrttosarlrloHHbre vrp;evr, TexHoJrorvrv n upoercru".
HarpaN4eHbr Ar4[JroMoM r4 rroqerHoft rpauorofi .

Ily6.rrurcaqun pe3yJrbraraB rrccJreAoBaruuir. flo reMe 1ncceprarJuu
ony6nzr<oBaHbl 20 lnaymrrx pa6or, B ToM qr4cJre, 1 vronorpa|ur., B uplr3HaHHbrx r,r

peKoMeHAoBaHHbIX Brrcmefi arrecrarluonnofi KoMr'rccvefi Pecuy6rruKr4 Vg6exncran
Ha) {HbIX u34aHuflXruflx AIrfl onyonzKoBalJufl. pe3ynbTaToB r4ccJreAoBaHr,rr4 loKTopcKr{x

8 crarefi, B ToM rrr.rcJre 7 n pecuy6nrzrcaHcKr4x kr 1 n sapy6exHbrx
onyonzKoBalJufl. r{ccJre.rloBatruil

ArrccepTarlulr
)KypHaJrax.

O6rervr n coAeprmaHrre Arrcceprarlru. .{ucceprarlzr cocrolrr Lr3 BBeAeHurr
qerblpex fJIaB, BbIBoAoB, cilrrcKa r4crroJrb3ogaHHofi Jr[Teparypbl I{ [pl{roxenufi.
O6rerr,r Alrcceprarlur4 cocraBr-fler 1 1 0 crpaunq.

o cHoBHoE c oAEpxrAHr4E Ar4C CEpTAqr4r4

Bo BBeAeHrr[ oSocnosaHa aKry€lJrbHocrb vr neo6xo4uMocrb pa6otr,
c$opIraynLIpoBaHbl Ilenb u 3a4a-uv r4ccJr gorlarrnit, oxapaKTeprz3oBaHbr o6rer<r z

pe3yJlbraroB LlccJre4oeaHzft eneproeQQercuEnHofi enercrporexHoJrorr{r{ norlyqelrtLrr
XJIOIIKOBO|O MACJIA LB TEXHIIIIECKUX CCM.'IH:

rIoJIfreH rIareHT Ha IasoSpereHze areHTcrBa I4nrelerryalrHofi
co6crneHHocrpr PecuySnzru Vg6erucran Ha cuoco6 rroflyqeHrz-s xJrorrKoBoro
MACJIA VI3 TEXHI4qECKI,IX

TexHI{qecKI,IX ceM.f,H",

3aBoAa "TourKeHr dr-uofi"
o 6relunenu.s "Vg6rrvrofi caHoar"
pe3ynbTaTe yBenr,rqlJ'ncs. BbrxoA
cyqecrByroulefi rexHonornr4 ;

ceM.f,H. ("Cuoco6
NIAP 06223-2020

o6re4uneuux "YsdrN,roficaHoar" (Crpanxa
or 6 zrors 2020 r. rroA HoMepoM O3l3-755). B
nonyraeMofo MacJra Ha 4,5-5yo oTHocr{TeJrbHo
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npeAMer LIccJreAoBa]duil, I43JIo)KeHbI coorBercTB?re uccJreAoBa:F{Lrir. c
lpeopLITerHbIMLI HarlpaBnerruflMu pa3BurLrs. rl.ayKvr rr rexHoJrorvrv Pecny6luru,
Ha.yrHa.t HoBLI3Ha, [paKTr4rrecKr4e pe3yJrbrarbr r4 AocroBepHocrb rrccneAovaarnit,
BHeApeHI{e pe3ynbraroB rIccJIeAoBauuit B rrpor{3BoAcrBo, rrpr4Be.qeHbr cBeAeHr,lq o
ny6luxaquxx rro pe3yJlbraraM r{ccJreAoBauuit, o6reu u coAepx(aHr.re

AUCCepTaqUZ.

B nepnofi rJIaBe Al4ccepralllrr4 rroA Ha3BaHr{eM ttTexHotrorrrr{ 
Lr

TexHIrrIecKrIe cpeAcrBa [oryrleHllfl pacrrrreJrbHoro MacJra, aHaJrI{3
uorcasarerefi eQQercruBHocrutt aHurvr3vpoBaHbr ony6lur<oBaHHbre pa6oru B

naruefi Pecny6wrxe u 3a py6exou ro reMe Aucaeprar\uu. B roM rrucre
aHanvr3vpoBaHbl cyulecTByroulr{e TexHoJrofr{u 14 TexHlrrrecKr4e cpeAcTBa
no.rtyqeHLLfl pacTLITeJIbHOfO MaCJra, ArraJrurg 3HepfeTlrqecKr,rx noxagarelefi
npoqeccoB [porl3BoAcrBa pacrrlTeJrbHoro MacJra, cnoco6rr npeABapurelrnofi
o6pa6orrcu rexHnqecKux ceMsH LI Lr3MeJrb.reHHofi Maccbr ceM.rrH xJrorrKa vr Lrx
aHalrvr3) TaKlKe rrpuBeAeHbr cBeAeHlr.rr ro pe3yJrbTaTaM npeABapr4TeJrbHbrx
I4ccJIeAoBa]Juit, AJrtr onpeAeneHllrl nan6oree cyulecrBeHHo Bnr/uroqtx
enerirpo@Ll3llqecKzx cuoco6os nos4eftcrnuft Ha rexHu ecKlre ceMeHa rro
yBenI{qeHLIIO BbIXOAa MacJIa LI3 cblpb,I.

Bo nropofi rJIaBe AvrcceprarJvrv noA H€BBaHLreM "TeoperuqecK[e
IrccJreAoBa,rrus rexnoJrorrrrrecKrrx [poqeccoB oJreKTpor{MrryJrbcnofi o6pa6orrcu
TexHrlqecK[x ceMqH I{ rloJryrreHrrq xJrorrKoBoro MacJra" upzneAeHbr Saxroprr
BJIIz.qrcuIue Ha BbI,{eJIeHI{e MacJIa I43 I{3MeJIr.IdHHofi Maccbl TexHZqecKI{x ceM.rrH Id

Sopvrynu rrx B3aMo cBflsvr.

llpz oupeAeJIeHrI[ creleHr{ rroBpexAeHLur KJreroK r{ TKaHLT pacrr4TeJrbHoro
npoAyKra u 3aKoHoMepHocTblo sneKTpollvrnylrcnofi o6pa6orrcu Heo6xo,4zruo
ycraHoBLITb B3arlMocBt3b Me)KAy ocHoBHbrMz Sar<ropaMr4 gJreKTpozunynrcHofi
o6pa6orrlT (U, C, n) uT floKa3arerefi crerreHr4 rroBpelrAIH:aA ruarepuara S.

A.X. Baxz4on B cBol{x zccneAoBa:ar4flx nonyqrzn ypaBHeHrlr npoqecca
3neKrpol{uuynrcnofi o6pa6orrcu B BoAe pacrr4renbHoro Marepr.rElna (Arlx
KocrorIKoBbIX uno4on) u onpeAeJrr,rJr BbrpaxreHr,re crerreHlr noBpexAelufl. (S)
pacrl4renbHoro Mareprr€ura rrpu oJreKTpo]lMnyJrbcHofi o6pa6orKe B cneAyroqeM
Br4Ae:

(1)

(1 a.lfAe: J,I,ID, - Haq€ulbHble 14 MaKczM€uIbHbIe 3HaqeHLIrI crerIeHLI noBpexAeHvrfl.

pacrl4reJlbHoro Marepr4€ur a;n - KoJrr4rrecrBo LrMrrynbcoB, rxryK; { - rcoes$vquenr,
xapaKrepzsytoqzfi ocla6leHue sS$erra rroBpexAenvrfl. npr rocJreAyrcrrleM
I'IMnyJIbce oTHocrITeJIbHo npeAhlAylqero; Wr - sHeprI4rl HaKonJIeHHat B

KoHAeHcarope; W" - sHeprI4rl [poxoArrrlar qepe3 o6revr MarepzElJra, Koropbre
orrpeAeJurercr cJreAyrcr{}rM o6pasona :
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,r =:.cu,;

w" :i-Wr, - n? '?' 
ft- +) , (3)" i T, 2 \ ,')'

r4e: 6 - IrJlorHocrb gJleKTpr4rrecKoro roKa; T. - yAenbHa.lt sneKTpolpoBoAr{Mocrb
o6pa6arrrBaeMoro MarepLr€rJra; T - [ocro.rrHHoe BpeMe:rt:a paspfl.pLa.

(2)

(6)

t
^/\ -=
Sltl-3.e'I' ci n
-v/ -o vr oo=Lo'7", (4)

fAe: Ee - HaTIpDKeHHOCTb sneKTpLIqeCKOfO noJr.rr; t - [poAonx(uTeJrbHocTb
nporeKaHuflpa3pfl,Aa.

O6o6rqas ypaBHeHI,In (1,2,3) noJrfreHo BbrpareHr,re crerreHrr roBpexAeHlrrr
rrpoAyKrlzr4 KocTorrKoBbrx rrnoAoB B cJreAyroqeM Br4Ae:

!(o,v rly,.r-cu')
S=SocK' '+

(s)

Karc nu4no rI3 groro BbIpDKeHlrf,, crerreHb noBpe)KAeHz.f, KJreroK npoAyKrlr4r4
KocroqKoBbIX rIJroAoB npu [peABaprrrenbnofi nx gneKTpolrMrrynbcHofi o6pa6orr<e
saBucr4T or HarrpflKeHu.r pa3pflp.a - (u), eMKocrlr KoHAeHcaropa - (c), yaelrnofi
oJleKrporpoBoALIMocrlr o6pa6aruBaeMoro Marepr{€Lna (T"), HalprxeHHocrr4
oneKrpulqecKoro rloJr.fl - (Eo), rocrosHHofi npeueuu pa3ps.Aa - (T) 14 KoJrr{rrecrBa
r,rMnynbcoe - (n).

B BbIpoKeHkII4 (5) Hanp.rrxeHHocrb oreKrpr4qecKoro rroJrr E Anfl
Au3neKrpllqecKuIx Marepkr€LrroB 3aBncvrr or Hanp.DrceHur.rr LrMrrynbca (U) vr

paccrorHr4rr Me)KAy eneKrpoAaur,r (h) :

Uo = h. B/vr

cTefreHur noBpex{AeHkr[.

pacrl'Trenbnoro MarepI4€LJra;Ki - roeQQuqLreHT xapaKrepzsyroqufi ocla6leHze
sSQexra [oBpe)cAe:atrfl nptz [ocJreAyrouleM LrMnyJrbce orHoczreJrbHo
[peAblAylrlero, oro 3aBurcvr or KoJruqecrBa LrMrryJrbcoB u Blr,Aa o6pa6aruBaeMofo

flpu oroM paccro.f,Hl,Ie Mex{.qy gJreKTpoAaMLr h 3aBucvrr or roJrrrlr{Hbr
o 6pa6 aruBaeMoro MareplraJra.

V.rzrrrsas BbIIIreLI3Jro)KeHHoe BbrpaxeHrae (5), ucrroJrb3oBaHHoe A.X
Baxu4onrna, olpeAeJltrorlee creneHb rroBpenqortur KJreroK Mareptrana npr4
3JreKTpovMrrynbcHofi o6pa6orKe Mo)KHo 3arrlrcarb B cneAyroqeM Br4,4e :

,S-

rAe: S, 
"S, 

-
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rrpoAyKra. Mq LI3MCJIbqEHHbIX TCXHLIIIECKI4X CEM.'IH 3HAIIEHI4E STOIO

roeQ$rzquleHra orpeAeneHo B rlpeAeJrax 4635-0,52; f - crerreHb yBnalrHeHHocrz
o6pa6arrrBaeMoro vrarepua.Tra, Yo; h - ToJrrrlr{Ha cJrot
MaTepr{ilra.

oopaoaTbrBaeMofo

I4s rrocJleAHero BblpaxeHl{t BLrAHo, qro creneHb rroBpexAeHnr. KJreroK
LI3MeJIbqenHofi Maccbl ceMf,H, rrogepxr4Baro[ryrx MacJro B pacrr,rrenbHoM
Marepl{iue 3aBucr4T or HarlpxlKeHLr-rr pl3pflAa (U), evrxocrr4 KoHAencaropa (C),
KoJlr,rqecrBa r4Mnynrcon (n).

llpune4enHoe reoperllqecKoe BbrpoKeHue xapaKTepr43yer essercu,rnHocrb
npeABapurelrnoft sneKrpol{MnynbcHofi o6pa6orKrz repeA roflyqeHr{eM vraerra v3
zguetrq€nHofi Maccbr rexHuqecKr4x ceM.rrH.

B rperrefi rJIaBe ALIccepraIILru no1 Ha3BaHLreM ttsrccneprrMeHTaJrbnbre

rfccJreAoBzuufl rlapaMerpoB rrpoqecca oJreKTpor{ruuylrcHofi o6pa6orrcu
TexHrlqecKrlx ceMflH Lr [oryrreHufl Macratt nprzBeAeHbr pe3ynbrarbr
3KcnepIzMeHT€[IIbHbrx uccneAosanuir rro olpeAeneHr{ro pe}rerMoB u napaMerpoB
npeABapl4relrnofi sJleKTpol4tuuyrucuofi o6pa6orxu [epeA rroJrfreHrreM MacJra
npeccoBaHzeM r{3 Lr3MeJn.reHHofi Maccbr rexHrrqecKLrx ceMrH.

B KarlecrBe ocHoBHbIX Qaxropon nos4eficrnzx gJreKTpozvruylrcnofi
o6pa6orrcu npvrHflTbl cneAyroque lapaMerpbr: Hanpf,xeHtre paspflgLa (U), eMKocrb
KoHAeHcaropa (C), Korl4qecrBo I4MrrynbcoB (n), crerreHb yBnaxneHHocrr4
o6pa6aruBaeMoro Marepl4ana (f) ra rouqu:na crrofl o6pa6arrrBaeMoro MarephaJra
(h). ,{m oIIeHKI{ sQQerrnBHocruI eJreKTpor4MrryJrbcHofi o6pa6orKr4 rr3Mem.{dHHofi
Maccbl ceMtH u Anlt xapaKTepvcrvrKvr o6pa6arrrBaeMoro rrpoAyKTa npururra
crerleHb noBpex(Aennfl. (S) KJIeroK u rr<auefi, nogepxr4Barorlzu MacJro B

MaTepr4aJre.

cJreAyroqee.
MaTepr4€LJra Ao

I4s auann3a KpLrBbrx, nplrBeAeHHbrx n rpaQzxe (prac.1) 6rrnz oupeAeneHbr
flpz AocrlrxeHr4r4 HanpffKeHr4rr pa3pflAa o6pa6arrtBaeMoro
6 KB, crerreHb noBpelrAaeMocrl{ KJreroK, noAAepxlrBaroqee MacJro

B IasNaenFrdHnofi Macce ceM.f,H, Bo3pacraer. llp" ,4zurrHefiureu yBeluqeHur4
Hanpf,xeHlls ptl3p.[Aa eQSercr crerreHlr rroBpexAaeMocr]r KJreroK ocraerc-rr
HeI43MeHH6IM. llpz AocrlaxeHkIt4 HalprxreHrls pa3plga Ao 6KB, crerreHb
[oBpe)KAaeMocTLI KJIOTOK rzgrvrenr.Iennoft Maccbr ceM;rH AoXoAr4T Ao 80-85% kr

p o cr n os4efi crBI4.t 3 JIeKTp ot IMrIyJIb cHo ro p asp flAa H a M arep uar o cr aHaB Jrr4B aercr,
llonyreHHue pe3ynbrarbr oKcnepr4MeHTaJrbHbrx r,rccneAoBarruit

IroK€l3bIBaIOT, qTO rIpU yBeILrqeHI4t4 KOJrr4qeCTBa krMrryJrbcoB crerreHb
rloBpexAaeMocrlI KJIeroK pe3Ko Bo3pacraer Ao KoJrr4qecrBa r4MrrynbcoB 18-20
IrITyK, npz A€Lrlbnefirueu yBenuqeHl4H KoJrl4qecrBa LrMnynbcoB noBpe)KAaeMocrb
KJIeroK ocraercf, rlocrotHHofi, rzurr yBennqrzBaercfl pacxoA gHeprlru Ha rrpoqecc
o6pa6orru (puc.2).
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Pnc.3. Ipa$urc 3aBr{crrMocrrr crerreHu rroBpe?KAeHrrfl KJreroK
II OAAeplKr{Ba r0qee MacJro oT eM Ko cTrr KoHAeHcaTo pa

{
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= -0,5788x3+ 7"3529x4 - t6,266x+ 40,1-86
R2 = 0,9838

CI24 68
reope. (10 mnn)

4n

h. Inm.

P uc.4. IpaQux 3 a B rrcrrMocrr{ crerr eH rr rr oB p e}r(AeH uq KJreroK or
TOJr IIILI H bI Ma CCbI LI3MeJIbrIeH HO rO MaTepIIaJIa

florryueHHrre B pe3yJlbrare 3Kcnepr4MeHTaJrbHbrx r4ccJreAoBannir. Kpr4Bbre
3aBI,IcLIMocreI4 crerleHu rloBpexAeldkrfl KJreroK r{3MerbqeHHofi Maccbr ceM.rrH,

30

llpz eneKTpor4MrryJrbcHofi o6pa6orre rpoAyKroB, coAepx{aqr4e
pacrLITeJIbHoe 'MacJIo, oco6oe 3HaqeHr4e LrMeer roJrnlr4Ha o6pa6aruBaeMofi
I43MerbqeHHofi Maccbl. Pesynrraru [poBeAeHHbrx gKcrrepr4MeHT€urbHbrx

I,IccJIeAoBaHkrtrt rroKil3blBaror, qro AJr.rr AoBeAeHvrfl, crerreHlr rroBpe)KAe]Hufl. KJreroK
Ll3MenbqeHHofi Maccbl ceM.f,H, noAAepxuBarcilIee MacJro B o6beMe 4o 80-85% npz
3neKTpoI4MnyJlbcHofi o6pa6orKe, Heo6xoAlrM€ur roJrrr{LrHa Maccbr r/BMenbqeHHoro
Marepnana cocraBJuler 9-10 MM. llpz yBeJrr4qeHur4 ToJrrrlr4Hbr Maccbr
zgNaerr.r dHHo ro Mareptl aJra crerleHb rroBpexAeHlr.rr Kr eroK cHr4)Ka er c x (puc . 4) .
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noAAepxLIBaroulee MacJIo B o6beMe or BJrDKHocrr4 o6pa6aurBaeMoro MarepvraJra
IroKa3bIBaroT, qTo lIaunYilnag. cTeleHb rroBpe)KAeHkrrr KJreToK IIoJIyqeHa rrpr4
BJIaxHocrI'I Marepr4ata 9-l0Yo. llpu yBenuqeHvru BrranKHocrz MarepuraJra 6olee
lUYo clF'uxaeTct cTeIIeHb [oBpeXAeHu.[ KJIeTOK LI3MeJrbqeHHoft Maccbr (pzc.5).
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rloAAep?KrlBarcIqee MacJro B MarepuaJre or BJralr(Hocrrr rr3MeJrr.r€HHo[ Maccbr

B gKcrIepI{MeHT€uIbHbrx IaccneAoBaHLrflx^ orrpeAeJreHo, rrro npz
o6xapunanuu MarepLIaJIa Ao reMrreparypbr 70-75uC, [ocJre oneKTpokrrunylrcHofi
o6pa6omu rroBhllrlaercf, BbIXoA pacrrrrenbHofo MacJra rc I7Yo. llpz eroru 4lx
oHIDKeHLT.I JILIIrKocrkrMacraHeo6xo4raMa reMrreparypaTO-750C.llpu 4alruefiurevr
noBbllrreHllu reMrleparypbr BeJrrarrr4Ha BbrxoAa Macna ocraerc.fl HeugueHnofi
(pzc.6)

y = -5€-O5xs + o"O064x? - O0589x+ 4,0092

Puc.S. Ipa$urc 3aBrrcrrMocrr{ crerreHrr rroBperr(Aenus KJreroK

t" _- -*.
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Pnc.6. IpaQurc 3aBrlcl{Mocrrr BbrxoAa MacJra B rrpoqecce [peccoBaHll,rl
gJIeKTpouMrIyJrbcHo o6pa6oranHofi Maccbr rr3MeJrbrrduHmx ceMflH or

TeMrreparypbr o6xapun aHnfl,

V = -2,3905i2 i 4.4,,155x- 126,8-
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^ Ha rlpaKrkIKe upu o6xapvrBaHvru reMrreparypa Marepr{aJra Aoxo,qm ao 105-
1100C., cHkIXeHVeM TeMrleparypbl o6xapzna"""-ro*Ho coKoHoMLrrb r,r3JrrrruHroro
pacxoAyeMyro gHeprl{ro. floryrenHrre pe3ynbrarbr gKcnepr.rMeHT€urbHbrx

I4ccneAoBarruit rroK€I3blBaror, qro qeM 6oruue crerreHb rroBpex{AeHufl, KJreroK
zgMenr'{ennofi Macchl ceMrIH, noAAep)KI'IBarouIee MacJIo s o6selvre, TeM 6olsrue
6y4er KoJruqecrBo BhrxoA a vracra (puc.7).
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Pnc.7. Ipa$urc 3aBrlcrlMocrrr BbrxoAa MacJra B rrpoqecce rpeccoBaHuq
sireKTpo[MrryJrbcHo oopa6oranHofi Maccbr u3Merbrrennsrx ceMflH or crerreHr.r

rroBpe)KAeHnq KJreToK MaTeprraJra

IIo cyuIecrByIoIrIkIM TexHoJlorr{.rrM c MexaHuqecKofi vr rennoeofi
o6pa6orrcofi., go6uBarorct creleH?I rloBpexAeHLrfl, KJreroK usrvrem.{€nHofi Maccbr
ceM.aH, rIoAAepx(I4BaIorIee MacJro s o6reNae [paKTr{qecKr{ Ao 45-500 , u nptr oroM
KoJILIqecrBo BbIXoAa MacJra Lr3 cbrpb.rr cocraBJr.rrer B npeAeJrax 11-12%. llocle
3JleKTpol{ltlylrcnofi o6pa6orxr,r MarepLrana crerreHb [oBpe)KAeHlrfl KJreroK
zsN,Ieru.{6nHofi Maccbl ceM.rIH AoBo.qkITcg ao 80-8 5o/o u 3a crrer STofo KorkrrrecrBo
BbrxoAa MacJra rr3 cbrpb.tr yBenzquBaercfl. ao 16-17% (puc,1).

MareuarvqecKa.fl MoAeJIb rlpoqecca rroJr]ryreHlur MacJra r43 z3MeJn.r€HHofi
Maccbl ceMtH rIocJIe gJleKTponMnyJrbcHofi o6pa6orKr4 rrMeer cneAyroqzfi nz4:

S = 35,78+ 1,6. (J2 + L03. n2 +35,55. C2 + 2.15. f'z + L78. h2 - 2,84. U - 3,84. n -
-297,7 .C -9,92. f +0,04.U.n-3,82.U.C -}Jl.U. f - 0,01.U.h+2,39.n.C + (8)
+ 0,07. n. f +0,08.n.h-2,8.C . 

"f +2,75.C.h+0,03. f .

Perpecczonnrrfi v gucnepcuoHHufi aHaJrpr3 MareMarl4.recKofi Mo4enur

IIoKa3aJI, tITo Bce xoeQQuqeHTbr 3Haqr4Mbr 14 MareMarr4rrecKa.[ MoAeJrb BbrpaxeHa
aAeKBarHo. llo pe3yJlbraraM 3Kcnepr4MeHTuurbHhrx r4ccneAoBauuit nonyqeHr4rr
MacJIa I43 LI3MeJIr.{eHHrrx ceM.[H rIocJIe gneKTpor,rMnynbcHofi o6pa6orKr4 fionf{eHbr
cJleAyloqlle oTITLIM€uIbHbIe napaMerpbr crerreHr4 rroBpexrAeHlr.fl rlerox(Sonr)
zgN4enr.rdnnofi Maccbl ceMf,H noAAepxr{Baroqee MacJro s o6reMe: HanpfxeHlre
pa3p.rAa oneKTpolrvrnynnurofi o6pa6orrcu ug\aelr.r€HHbrx ceM-f,H - 6KB,
KoJII4rIecrBo uMnynscoB - 18, eMKocrb KoHAeHcaropa - 0,8rurx(D, BJra)r(Hocrb
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r,r3MerbqeHHoft Maccbr ceMrrH - 9%; ToJrrrILrHa

3JreKTpourr,ruynrcHofi o6pa6ouce : 10 MM,

cJro{ zgNaem-{€nnoft Maccbr rrptr
npr4 KoTopbrx yBenr4qr4BaeTos.

cHlrxaeTcr pacxoA SHepfr4r,r HaKOJrr4rrecTBo BbrxoAa MacJra vr3 MaTeprraJra vl

TexHoJrorz.recrufi npoqecc.
B verneprofi rJIaBe AvrcceprarJvru noA H€BBaHueM ttflpone4eHrre

rrporr3BoAcrBeHHbrx ncurrrannfi oJrer(TporexHoJrorrrrr [oryrreHufl MacJra rr3
TexHrlrrecKux ceMqH v orIeHKa eHeproe{QercrunHocrlr rrpeAJro?KeHHoro
ycrpofi creatt upzneAeHbl roKa3areJrr4 oKoHoMyrqecrcofi sQ$ercrunHocrlr Lr cBeAeHr4rr

BHeApeHI/UI B IpOZ3BOACTBO CO3AaHHOfi elerrpOTeXHOJrOfr{U [OlyqeHlrrr xJrolKoBofo
MACNA U3 TEXIIT4IICCKNX CEM'IH.

Ha ocnose BbIIITeIpLTBeAeHHbIX pe3yJrbraroB LrccJreAoBarruit npoBeAeHHbrx 14

nonyqeHHblx B na6oparopHbrx ycJloBl4.rrx paspa6oraHo rexHr{qecKoe 3aAaHLre Ha
npoeKTI4poBaHI4e ycrpoficrBa gneKTporauuylrcuofi o6pa6orxu Anfl rroryqeHnfl
XJI OTIKOB Of O MACJIA UI3 TCXHI4II E CKLIX C CM.'IH.

Pesynrrarbl LTccJleAosauufr, npoBeAeHHbre rro np BepKe rexHoJrorr4qecKr4x
pexZMoB LI [apaMeTpOB IIonfIeHLIs XIOIIKOBOTo MaCJIa LI3 TeXHI{qecKI{X ceMrIH C

3neKTpouunylrcHoft o6pa6orr<ofi B rrpoLr3BoAcrBeHHbrx ycJroBr,rf,x MacJro
3KcrpaIIVoHHoro 3aBoAa AK rcou6znara "TourKeHr dr-uofi" [pr.rBeAeHbr B

ra6ruqe 1.

Ta6tnua I
B.rrnqnu e oJreKTpoI.IM rryJrbcHofi o6pa6orKr{ MareprraJra Ha BbrxoA M acJra

rr3 rr3MeJrc.r6HHofi Maccbr ceMflH

Ng
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l,tac-rla. o,/o
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tloAroroBneH

HbIE K
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Munepa-uutre
n
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BnaNHocrr
uguelrqOlt-
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Co4epNan
LIC MACJIA B

CCMEHAX

Koflaqecrso
OCTATOIIHOIO

xr4pa B

orxvwte,%6

2 a
J A? 5 7 8 9 l0

Ceuena xJrorFrarHllKa copra "Cylro tr-
il 1,195 8.5 6 t2 20.5 3.362 r7.138

2 m 1.324 9.2 6 l3 I t.J 3.r48 14.ts2
J IV 1.953 9.7 6 l5 16.1 3.484 12.6t6

Ceuena xJIoIrqarHI{Ka coDTa "fIoDloK"
I il r.t43 8.4 6 t2 2Ll 3.244 t'7.86s
2 m 1.53 I 8.8 6 IJ 18.6 3.39 15.21
J IV 2.013 9.1 6 l) 16.7 4.',l85 I I .915

Celrena xJIomarHI{Ka coDTa "HaMaHraH"
I I l. 155 8.7 6 12 20.1 3.176 16.924
L m 1.629 9I 6 IJ 18.4 3.529 14.871
J ry 1.983 9.5 6 l) 15.9 4.057 1 1.843

CeueHa xJromarHI,IKa coora " C65 -2 ,1

I II 1.3 0l 85 6 l2 2t.0 J. -t u) 17.895
2 m t.7 t4 87 6 l3 t92 2.97 to.zJ
J IV 2.473 93 6 15 t7.2 2.873 14.327
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,{nx npone4e:rrul^ 3KcrIepI,IMeHTaJrbHbrx r4ccJreAosauuir B rrporr3BoAcrBeHHbrx
ycnoBlltx ocHoBHbIe froKa3aTeJII4 TeXHI4qeCKr,rX CeMrH OnpeAen_f lrucb v
aHanvgupoB€ullrcb B qenrpamHofi na6oparopr,ru TaumenrcKoro Macno-)rs4p
xou6zuara.

Kar BZAHo vr3 ra6nzqrr 1, ocraroquoe MacJro B orx(r4Me rrocne
npeccoBaHl,Irl I43Mem.{€HHoft Macchr ceMrrH c oneKTpoLrMrrynbcnofi o6pa6orrcofi
Marepn€Lla, cocraBJurer 3-4%. llpe,qnoxeHHalr ycraHoBKa rron)^IeHr{rr MacJra

3ne KTpo I{MrIyJIb cHo it o6p a6 oroH M are pr4ana B np oq ec ce np e c co Ba:n:afl, rr 03 B o Jr.rrer

BbD{tI{Tb LI3 Maccbl zgNrenr.{eHHbrx ceMf,H ta 4.5-5Yo 6onrrue MacJra qeM rrpr4

cyqecrByrorqefi rexHoJrorr4r{
Ha ocHoBe rIpoBeAeHHbIx ucurrranufi B npolr3BoAcrBeHHbrx ycnoBlr.rx

onpeAeneHbl rroKa3areJru oKoHoMr4qecrofi eQQercrunHocrr4. florcasarerra
oKoHoMr,rqecroft eSQercrzBHocrtr paccqr,rrbrBuurr4cb

oneKTporexr{oJrorlrr4 oneKrporlulynrcHofr o6pa6orlcz
c npr4MeHeHr4eM

[epeA IIpeccoBaHr4eM
I43MerbqeHHhIX CeMtH, CpaBHLrBa.[ C CyqecrByroqez rexHoJrofzez upon3BoAcrBa
XJIOIIKOBO|O MACJIA.

llpu 3roM onpeAeJIeHbI o6u{ee Korr,rqecrBo yAenbHoro pacxoAa
3neKTpllqecr<ofi sHeprI4I'I [pLIBeAeHsofi rc 1 ronHc npo?r3BoA]rMoro Macna Ans
cyqecrByroulefi v npeAJro)KenHbrx rexuonorufi .

Woa t =Worn*u! +Wyuou^.t +Wp*poon t +W""nopo4ue *Wp*ouu*t +Wo6^uppnut +Wnp"6 *W*out = 34127 + 42150 +

+ 82,5 + 46,59 + 62,6 + 48,19 + 97,3 + 5 6,47 = 47 0,42Kh' 
q

T
Woaz =Wottn*a. +lT*nu^.2+Wporpoor.e +W""ropo4un +Wpordo"ure +Woanup**z+Wnp"oz +W*oz =24119+30+

+ 5 8,23 + 32,89 + I 5 + 3 4,63 + 69,9 3 + 40,5 9 = 3 0 14 6KBr' 
u

T

PasHocrr yAenbHoro pacxoAa gJleKTpr4.{ecxoft 3Heprzr4 Ha npor43soAcrso 1

ToHHbI Heoql4[{eHHoro xJrorrKoBofo MacJra An,rr cyu]ecrBy}oqefi. u npeploxceuHori
TexHoJrofr.rfi uueer cJreAyroquft. nug:

LW =Wr-W, = 470,42-305,46 =164,96rc8r'c
T

C rIprIMeHeHrIeM oJreKTpol{MnyJlbcHofi o6pa6ouc[ Maccbr H3MerbqeHHbrx
rexHI4rIecKI{x ceMtH csKoHoMJreHo 35% yAenrHoro pacxoAa oneKTpr4r{ecKofi
3HeprLIu Ha rIpoLI3BoAcrBo I roHHu HeoqI4[IeHHofo xJrorrKoBoro Macira, BbrxoA
MacJra r'r3 ceMtrH yBefiraquncs. Ha 4,5-5%0 .

foAonas [porl3BoAcrBeHHar MorrlHocrb Tauu<enrcKoro Macno-x[p
r<ou6uHara nperilpvrflTtrl^ AK - 94,5 Tbrcf,q roHH. C rrplrMeHeHrreM
3JleKrpouMrlynbcHofi o6pa6otrcz u3MerbqeHHofi Maccbr re HLTqecKr4x ceM.rrH B

rIpeAnpI,l[TLT.[ MaCJIO - )KHp [pOr.r3BOACTBa, MOTTHO rronrrr4Tb AOrrOJrHr4TeJrbHO C

KaxAofi ToHHbI ceMrH 50 Kr Maelra, [o cpaBHeHr{ro c cytqecrnyrorqefi
TCXHOJIOfIlIEI{.

Eclu sJreKTpozMnynbcHofi o6pa6orr<ofi zsNdertrqdHHofi Maccbl
TexHI4rIeCKrIX CeMTIH Ha IpOLT3BOACTSO I TOHHbI MaCJIa 3KOHOMTUI SneKTpUqeCKOft
3HeprI4I4 cocraBJl{er 169,96 rBt'v, B TeqeHr{rr roAa o6ulee Korr4qecrBo
csKoHoMJIeHHoft sneKTpkIqecKofi oHeprr{u [ponopqzoH€urbHo rrpoH3BoAcrBeHHofi
MoIrIHocrIa cocraBm 2130407,4 rcBr'.I. Ecrtlr yqecrb cror4Mocrb 3neKTpr{qecKofi
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3Heprvn rlo rapl4$y (45}cyllxBr u) o6ulag oKoHoMr4.f, cpeAcrB cocraBJrrer
1228683330 cyu.

W anatu3a rexHI4 Ko -gKoHoMI{qe cKI4x [oKa3 arele ft rz4Ho, rrro rIpI4M eHeHr4 e

IIpeAnafaeMolr gneKTpoTexHoJrofr,ru sneKTporrunylrcHofi oopa0oTKr4
I43MeJIbqeHHOpI MaCCbI TOXHLIaIOCKIIIX C€M.IH IIO3BOJIf,€T CHII3LITb paCXOA

3neKTplltlecrcofi sHeprI4LI Ha 35 % vr o6qar gKoHoMr,rf, cpeAcrB cocraBJr.rrer
1228683330 cyM. Ecru orHrlrb vr3 erofi cyMMrr croLrMocrb ycraHoBKLr
sJleKrpol4uuynrcHofi o6pa6orrcz - 23000000, LrMeeM oxz4aeurrfi ro4onofi
oKoHoMl4qecrofi eQQerr, rrro cocrasur 1205683330 cyvr.

BbrBoAbr

B pe3yJlbrare rIpoBeAeHHbIX r4ccJreAoBartuit rro AvrcceprarJvrv AoKropa
SrznocoSuz PhD Ha reMy "SneproeQ$errznu€ur oneKrporexHoJrofur nony qeHtrs.

xJIotIKoBoro MacJIa Lr3 TexHllr{ecKux ceM.f,H" cAeJraHbI cJleAyroque BbIBoAbI:
1. llpone4enHhle I,IccJIeAoBaHkrf, [o r43yrreHr4ro cocroflHnfl. TexHoJroruit w

TexHl,lqecKux cpeAcTB nonyqeHl4t xJlotrKoBofo MacJIa I-{3 TexHI4rIecKZX CeMqH,

TaK)Ke rcoucrpyrqzfi TexHrrrIecKLTX cpeAcrB kr rrepcrleKTrrB Lrx pagBvrrr4s,
coBeprxeHcrBonaHr4.rr rexnolorufi Lrx pa6ouux npoqeccoB, TIO3BOJI}IJII4

ycoBeplueHcrBoBarb rexHoJlorrrro u pazpa6orarb ycrpoficrBo, ucrroJrb3yeMoe AJUr
peanl{3allvu croco6a nolyteHll.f, xJrorlKoBoro MacJra LI3 TexHurrecKr,rx ceMrIH.

2. SlerrpozMnyJlbcH€ur o6pa6onca r43Melbqennofi Maccrr ceMrrH B

npoqeCCe I{3BIeqeHI{.[ XJIOIIKOBOTO MacJIa U3 TeXHLIqeCKI{X CeM.IH IIO3BOJILIJIa

3HarII4TerbHO TTOBbICLITb CTeleHb nOBpelKAeHUg, TKaHkI V KJIeTOK CeMf,H fIO
cp aBHeHIlro c ApyrrrMlr eJreKrp o QusuuecKr4Mlr e Q Q errarr,rz.

3. llonyvena Bo3MolxHocrb .qocraroqHoro noBpexAeHufl. KJreroK vr

rraHefi TexHLIqecKI{x ceMf,H npz oneKTpouMnynbcHofi o6pa6orKe r43Mem-reHHofi
Maccbl ceMsH c orITrIM€LIIbHbrMr{ napaMerpaMu o6pa6orxz, KaK Hanp.flxeHr{e
pa3pflAa, eMKocTb KoHAeHcaropa, KoJrLrqecrBo rrMnynbcoB, BJraxHocrb r4 ToJrrur{Ha
cJro.rr o6pa6arrrBaeMofo Marepr4ana.

4. llpn uolyreHuu MacJIa I43 TexHlrqecKr4x ceMrH c eneKTpozvruylrcHofi
o6pa6orrcofi uguelr-{eHHofi Maccbr ceM.s , BblcoKa.fl cretteHs rroBpex(AeHug, KJIeroK
noAAepxLlBaroulee MacJIo B Macce MaTeplraJra noJrrraeTcr npv HarrprxeHr{r4
pa3ps.Aa 6 KB, KorklqecrBa I4MrlyJrcos 18 urryr<, eMKocrr4 KoHAeHcaropa 0,8ux@,
BJIaXHOCTLI A3MeJrb.reHHOfi MaCCbr CeMtrH 9%o U TOJrrrILrHbI CJrOI Marep]raJra rrpvr
3JreKrpozMrrynbcHofi o6pa6orr<e 1 0 urr,r.

5. llpz eneKTpol4MrrynrcHofi o6pa6orrce r'r3MeJrb.reHHoft Maccbr ceM.rrH

BbICOKUUI CTefIeHb rIOBpelKAeHLrfl. KJTeTOK nOAAepX(LrBarOrIee MaCJTO B MaCCe

Marepl4€ura rro3BoJrrer cHz3urrb reMrreparypy reuonofi o6pa6orr<u c I00-1050C

no 70-750C, uro o6ecne.IzBaer cHrdxeHr4e pacxoAa 3Heprr4r,r upzne4euuofi
KO Jrrrq ecTBo no Jr)4raeMof o xJronKo B of o Mac Jra.

6. llpe4naraeMa-a rexHoJrorurr [oJrfreHr4r xJrorrKoBoro MacJra

TexHZTIecKLIX ceM.rrH r{ paspa6oraHna-f, ycraHoBKa AIrr. [paKTr4qecxofi peurusar1;.4v

crocooa B TexHoJlofkIqecKrrx lpoqeccax [poLr3BoAcTBa xJlonKoBofo MacJra,

HA
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rIo3BOJIfer yBeILIqLITb BbTXOA Macna HA 4,5-5 Yo OT]FIOC:/ITeJTbHO CyqecTByrOUlefi
TexHoJIorI{v, coKparl,ITb pacxoA gfleKTpr,rqecxofi 3Heprlrr{ Ha [por,r3BoAcrBo Maclra

na 35 Yo I4 rlonfrl4rr ro4onofi oKoHoMr4rrecrufi e$Sercr B pa3Mepe 1205683330
cyM.
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INTRODUCTION (abstract of PhD thesis)

The aim of research: development of energy efficient electrical technology

for producing cottonseed oil by electrophysical action on seeds.

The o5lect of research is the process of electric pulse treatment for

obtaining oil from industrial seeds and an installation for its implementation.

The scientific novelty of the research is as follows:
developed an energy-efficient electrical technology for electro-pulse

processing of a mass of crushed seeds to obtain oil from industrial cotton seeds;

the optimal parameters have been substantiated and the modes of the

electrotechntlogicaf pro..s of electric pulse processing of the mass of crushed

cotton seeds have been determined to increase the yield of the oil obtained from

industrial cotton seeds;

the installation of electric pulse treatment for the technological line for the

production of cottonseed oil from cottonseeds;

the degree of damage to the cells and tissue of seeds was determined

depending on the number of pulses and the capacitance of the capacitor of the

instattation using the method of electro-pulse processing of the mass of crushed

cotton seeds;

defined relationship between the Fitting parameters electro mass processing

cotton seed crushed during the pressing process in order to improve the oil yield of
the raw materials, the amount of oil produced from the press, also identified

performance obtaining processing oil, energy and cost-effectiveness of the

proposed metodv.
Approbation of research results. The research results were discussed in 9

international and 3 republican scientific conferences. According to the research

results of 2014,2015,2016, we took part in the Republican fair "Innovative ideas,

technologies and projects". Awarded with a diploma and a certificate of honor

The structure and scope of the thesis. The thesis consists of an

introduction to four chapters, conclusions, a bibliography and annexes. The

volume of the thesis is 110 pages..
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