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KHPHI (pancacda xoxropu (PhD) anccepraumsicn aHROTAHSCH)

JluccepTanus MaB3yCHHHMHT X053ap6unry Ba 3apypaTa. X03HprH Bakraa
’)KaxoH#a AHrH ax6opoT TEXHOJIOrusIapH, CwMMIap MYXaHOMCIIWTH, CyHBUH
HHTEIUIEKT TH3MMIADH, MaTeMaTHK MOJEJUIALITHPHIN Ba ONTHMALUIAIITHPHIN
PMBOXUIAHTHPWIMOKIA XaMAa GOIIKApHIN Ha3apuACH Ba amanuérura >KOpHH
STWIMOKAA, ITyHUHTJEK Kapop KaOyl KWIHIOHH KyJU1aG-KyBBaTJIOBYH KOKOPH
camapanu Tisumnap (IKKT) Hu Kypum 3apypuii wiMuii Ky#inmnap GrmaH xanan
TabMuHNanMokna. By 6Gopama AKIL, fAnonms, Kanana, Poccus, ®panmms,
Tepmanns Ba Gowmka Kymwial naenamiapia MULIa0 9YHMKApHIl TH3HMIApHHH
JAacTYpNaHanural MaHTHKKI KypHIManap OpKaii GOIKapHIl Macananapi MyXuM
axaMpaT kach aTMokna.

YaxoH amanuéruaa Mypakkal TEXHHK Ba TEXHOJIOTHK TH3HMIIap NUHAMMK
yarapyBuaH Myxutaa ¢aonanaT kypcarany, Oy IMapT-INapouT, derapajaHumnap,
Gab3uma 3ca AWHAMEK OOBeKTnapHH GOINKApM MAKCAANapHHHHT Y3rapHioH
Gwian KysaTunagy. By 3ca ymMymraloral MOHaHJ MOJ€EUIapHH uIwIab YUKMI Ba
TAKOMWUIAINTHPHII aBTOMATHK Ba ABTOMAT/AITHPHIraH GOIKAPHIIHAHT
MaBKyJ TanaGiapH Ba peaUIMKaH OpKaaa KonaéTraHIMrHHH aHIaTany.

Pecny6nuKaMi3aa JaBNaT AacTYIapH HOMpacuia MYPakkab TeXHONOrHK
apatHiap Ba MIUIa6 IHMKApHLLIApHU Te3KOop GolKapHm COXacHia Kapop Kabyn
KWIMIOHM  KY/U1a6-KyBBaIIOBYM TH3MMIAp CaMapaloOpJHIHHA  OIHpHIra
AyHANTUPIWIraH KeHr CIIeKTpaary 90pa-Taabupriap aManra OWMPHIMOKIA. 2017-
2021 iwapna Va6exucron Pecrry6nukacHi PHBOMUIAHTHPHLIHUHT Xapakaryiap
CTpaTerusiCHia, XymilanaH, «... Mypakkad KMME-TEXHONOIHK TH3HMIIap Ba pmnab
YHKAPUULTAPHUHT HCTHKOOJUIM 3HEPTHsA Ba PeCypCTeKaMKop HCCHKIMK- Ba Macca
aIMAWIMHU KApAaEHIApUHUHT Hasapuil acoCNapMHH TaKOMWUIALITHPHUII Ba
ynapHu caHoaraa (oifnanaHmuora skopuit 3THIDY BasubanapH 6enrnnad
Gepunrad. Maskyp Basudanapuu Gaxapuu, sxymianad, axGopor GomKapHi
TH3UMIIapUAa Kapop Kalyn KWIMIDHM KyJUiaG-KyBBarJIOBIH aIropHTMIapHH
3KCEPTeTHK yCyd acoCHia WiHal 9MKMID MyXMM MacananapiaH Gupu
xucobnanamy.

V36ekucron Pecry6nuxacu [Tpesupenrunuur 2017 iun 7 ¢espanuard
[1d-4947-con «VY36exucron PecryGnuKachHn AHaia pUBOXKJIaHTApHI G¥iHMda
Xapakariap CTpaTerHsic TyFpHCHAANTH Ba 2019 #iun 23 Hoa6paaru [1d-5853-coH
«VY3bexucToH Pecry6nuKack KUILIOK XY KAIMMMHH —PHBOXUIAHTHPHINHHHT
2020-2030 iwutapra MyJDKAUIAHIAH CTPATErHACHHA TACOMKIAI TYFPHCHIANH,
2017 #mn 30 woub [TD-5099-con «Pecmybnukana axGopoT TEXHONOrHANApH
COXAaCHHH PHBONUIAHTHPMIN YUyH INApT-IIapOMTIApHH TyOnaH AHrWIAI €dopa-
Tan6upnap Tyrpucunarrs Gapmorapn, 2018 iun 27 anpenpart [TK-3682-cox
«MIHHOBALIMOH FOANIAPH, TEXHONOTHAIAPH Ba JIOHMXAIAPHH aMaTHi KOpHil KInm
TU3MMHHU SHaga TAKOMWUIAIITHPHIN 40pa-TanOupiapH TYFPHCHAANTH Kapopn

1 ¥s6esmcron PecyGmikacu [lpesumenmmnmr 2017 dn 7 despanaarn N®-4947-con  «¥36erucTon

Pecry6muacim 2017-2021 fiwnnapna SHATA PHEOMNIHTHDYINNMEr XApakaTnap CIPATCIHACH TYTPHCHATANH
DapmoHn



Xamza MaskKyp ¢aonuarra Ternuuy 6omka MebEpHH-XyKyKuit XyxoKarnapna
Genrunanras BasudanapHH aMaira OWIHpHINra ymby IuccepTaums TagKuKOTH
MyalisH AapaKaga XU3MaT KHWI1agd. *>

TagKHKOTHHHI  pecry6inKa dan  Ba  Texmonormmnapu
PHBOIAHHIIHHAAT YCTYBOP fiVHATHIIIAPATa MOCIMIH. Ma3skyp Tankukor
Va6exncron Pecry6nmxacu ¢aH Ba TEXHOJIOTHANAPH PHBOMUIAHMIUKMHMHT [V,
«AxGopoTnamTHpymr  Ba  axGOpOT-KOMMYHMKALMi  TEXHOJNOTHAIAPHHH
PHBOAUTAHTHPHII» YCTYBOp HYHAIHINH HOMPAcHAa OaxapHiraH.

MyaMMOHHHI ypraHWiramIHK [apaxacH. 3amoHaBuii  axGopor-
GOLIKapHIN TH3NMIAPHAA Kapop KaGyJl KIIHIIHK aXGOpOTIIH KuaG-KyBBaTnosan
yCynnap Ba anropuTMIApHM MDAl YHKHIOra TH3MMIM EHNAlOYBHH KyiUaumira
XOpWKNHK TankukoTdwiapaad A.U.Bospunos, B.H.Beroxun, B.B.Kadapos,
AB.Juxos, B.A.Hanéros, B.JI.IlepoB, A.M.llupius kaGunap karra xmucca
KYInuImras.

Ax60poT-601IKapuIl TH3UMIAPH Xamaa ynapHd 6ourka TH3umnap 6wian
MHTerpauyiacHHH axGopoTiIH AINOPHTMHMK, MaTeMaTHK Ba JacTYPHH-TEXHHK
KynnaG-KysBarnam, >XymiagaH, SHEprud Ba pecypc CHFMMIIH TEXHOJOTHK
MaxXMyanap Ba KypwIMaJlapHH TEpMOIHHAMHK ONTHMAJUTAIITHPHIN TH3HMIIApHHKA
TaOKWK 3THII Macaranapura MamiakaTHMu3 onumnapunan J[.A.AGmysnnaes,
®.5.A6yranues, K.P.Amnaes, T.®.Bexmyparos, X.3.Hrambepaues, B.K.Kabynos,
MMEKomunos, J.H.Myxurnusos, H.Y.Puzaes, H.P.IOcyn6exornapuunr,
xopwioimk omumiapaad  R.A.Aliyev, A Fredensland, T.Jensen, M.Hirata,
W.L.Luyben, K.Nagahama, S.Ohe, S.Skogestad, J.M.Wilson Ba Gowxkanapauar
HMIwlapu GaruiiaHraH.

- BHpOK Ma3skyp MNpeaMeT COXacula MHTeUleKTyan axGopoT-Golikapuur
TH3MMJIaDH Ba yNapHM GOLIKapyIl KapopJiapuHM Kalyn kwiMmpa axGoporiu
KYJU1a6-KyBBarTNallHHHI ¥3Mra XOC XKHXATNapHHY aHMKIAll Ba TAAKMK 3THLIra
OarvIUIaHTaH HILIap eTapiaHda 3Mac.

Jucceprauus TAAKHKOTHHHHI JAuCCepTanuAa GaxapwiraH oJimif
TABIHM EKH WIMHIH-TAAKHKOT MYacCACACHHHHI WIMMI-TAAKHKOT HILIapu
pexanapn Gmian Oornmkaurn. Jluccepraums Tagxuxor TOMKEHT Aariar
TexHuKa yHBepcHTeTH, TOIIKEHT axGopoT TeXHONOrMANapH YHBEPCHTETH
Xy3ypunarn AxX6G0pOT-KOMMYHHKAUMA TEXHOJNOTH/Iapd WIMHH HHHOBaLHOH
mapka3u Ba ToLIKEHT axGOpOT TEXHONOrHANIApH YHHBEPCHTETH WIMHH-TAIKHKOT
HUUTapH pexanapHHUHr BB-ATa6-2018-568 — «DnextpoH pecypcnapHuBr
ax6opoTIapHHy XMMOS KUK 6Fiinua Kapop kabyn KWIHIIHK KY/U1a6-KyBBaTiawm
ydyH ax60poT xas(uHH OOLIKAPHIN YUyH WHTeJUIEKTyan AacTypuii TH3HMIapHH
sparummy (2018-2019); EBB-AT1eu-2018-212 — «nexTpon XykymaT TH3UMIapuaa
axGopoT pecypcnapH XaBCHITMIHHA TAbMUHIAW YCYJUTapy Ba FOPHTMIIapHHH
TagKHK 3TH Ba Muwiab 4ukum» (2018-2019); OT-D7-88 — «To3a MaxcynoTnap
ONMIIHMHT JHEPrus Ba PECYpPCTEKAMKOpP MCCHKIMK-MacCa AIMallMHHII
KapaEHNapUHUHT HCTHKOOJUIM MYpPaKKal KMME-TEXHOJIOTHK TH3HMIAPHHHHF
Ha3zapWii acocjapMHH TakoMwulamrTHpum»  (2017-2020) Mas3ynapuaarm
no#iuxanapb monpacuna 6axapwiras.



TaaKMKOTHHHI MAKCAAH 3KCEPreTHK TaXWwil YCYJUIapHHH Kyjuiam
aCOCHEA  DHEpruA-TEXHOJIOTHK HIUIa0  YHKApHIUIADHH  TEPMOAHHaMHK
ONTHMAIAITHPHIIHUHT aMaiiii Macananapd MHCOMAA Kapop KaOyJn KHWIHIOHU
axGOpOTIIH KY/UIaG-KyBBaTIOBYM YCY/ap Ba arOpHTMIIapHHH WIILTa0 SHKHILL.

TaakuKoTHUHT Basudanapu:

CTpYKTYypaBHii ONTMAUIAIITHPHLI YCyiapunaH dQolinanaHub, sHeprus-
TEXHOJIOTHK 60IKApHII KypWIMAIAPHHHUHT ONTHMAaJ CTYKTYPaIapHHH CHHTE3JIAIN
yCyJUIpHHH Ba ANMOPUTMIIAPHHH HIUIA0 JHKHI;

TEpPMOJMHAMUK TAXTWIHMHT 3KCEPreTHK TamoHwinaaH doiinananum
acoCHAA SHEPrHs Ba MCCHKIMK-TEXHOJOTHK JKapagHIapHUHI CaMapanopJIMrHHK
TaxmWl KWK YCITyOUATHHH acocalm;

TAOKMK STWIAETTaH TEXROJOTHK JKapa&HNapHMHT caMapafopiurHHH
Gaxoyall XaMAa OHEpPruA Ba  MCCHKIMK-TEXHOJOTHK  KypHIManapHHHr
YHYMZIOPJMIHHH ONTHMaI AapXKaCHHN aHHKAI;

SHEprus-TEXHONOTHK  KypWIMlap  YHyMAODNHTHHMHM  ONTHMAN
JapakaCHHM TAbMHHIAING MyHAITHpWIraH GOLIKapyB KapopJapHHH Amnab
YHKHIN.

TaaKMKOTHHHE 00bekTH OOWKAPHMID Ba TEXHOJOrHK MOJYJUIapHHHT
JHEprWA-TEXHOJIOTHK  JKapagHIapH, myHuHrgek  Wmab 9HKapHII
KOPXOHANapuIaru MHaMHK y3rapyBaaH xapaguap, 60mKapuin xapatHnapHiari
KOHYHHSTNAp, ONTHMAUIAIITHPHI, axGopoTnapHH GoKapHil TH3HMIapHIa
Kapop Kaby/ KWIMIOra KyMaknaiyBdH ycysulap Ba alrOPHTMHK TEXHOJIOTHAIap
xucobnananu.

TaAKHKOTHUHI NpeaMeTH axGopoT-GolIKapuil TH3HMIIapH Ba OWHAMMK
y3rapyBdaH jkapaSHiapha Kapop KaGynm KWIMIHMHP axGopoTiny KyJu1ab-
KyBBaTJIall yCyJ/UIapH Ba anropHTMiapuaan ubopar.

TaakukoTHHHT ycyunapu. TankHKOTHM OGakapvinaa TH3MMIH TaxJHi
ycy/napu Ba WIMHA KOMAQIapH, aBTOMATHK GOIIKApHIIHUHT 3aMOHAaBHiH
HA3apuACH, CyHBHI HHTEJUICKT Ha3apuACH, KMME-TEXHOJIOFMK TH3WMIap Ba
xapaEHWlapHd  MaTeMaTHK  MONCJUIATHpUIN ~ Ba  ONTHMAWLIAWITHPHI,
TEPMOAHHAMMK ONTHMAIUTALITHPHLI Ba SKCEPTeTHK TaX/IA YCYJUIapH, IHYHUHIACK
JACTypuii MIDKEeHEpHHT Ba Kapop KabyJ1 KHIHII Ha3apHsCHAaH (oiinanaHwirat.

TaAKUKOTHHHT WIMMIA SHIMAMIH Kylinnanawiapaan uGopar:

CTPYKTypaBHii ONTHMA/UTALITHPHIN yCy/UlapuiaH ¢ofinaraHuin acochna
3HEPrus Ba MCCHKIHK-TEXHOJOTHK KypWIManap Ba MXMYalapHHHI ONTHMal
CTPYKTypaJlapHHH CHHTe3J1all YCyJH HIab IuKwira;

TEPMOAMHAMHMK TAXMIWIHHHT 3KCEPreTHK TaMOMWIMIAH dofipananum
acoCHA SHEPTHA Ba HCCHKIMK-TEXHONIOTHK KypHIMaNapHHUHI CaMapalopIurity
TAX/IWI KWIHIIHHHT MyXaHIUCIHK YCITyOUATH TaKud 3THITaH;

3HEPrHA-TEXHONMOTMK  JKAPABHIAPHHMHI  MCCHKIMK  OCTTH3MMIIapHHH
CTPYKTYpaBHii ONTHMAIUTALITHPHIN AITOPHTMIIAPH MIILIA0 JHKAIraH;

He(THU GupnaMdM KaifTa MUUIAID >kapatHnapura TaaUTYKIH SHEprid-
TEeXHOJNOTHK skapaHJIapHH 3KcepreTHK 6axonam anropHTMiIapH HILNa0 YUKWIraH.

TaAKMKOTHHHF aMATHil HATHKANAPH Ky#Auzarnnapaas ubopar:



3HepriA-TEXHONOTHK XKapagHiiapHHHI HCCHIGIMK OCTTH3HMIIADHHY CTPYKTypaBHH
ONTHMAUTALITAPHIN AIFOPUTMIIPH B3 NACTYPiap HILIat JHKHIran;

HedTHM Guprnamun Kalfra MULIa JkapalHiapura TaaTyKIW JHeprusi-
TEXHOJIOMHK JKapaEHJIapHH JKCepreTHK 6axonail anrOpUTMIApH Ba NacTypiapH
M2KMyH HILab 9HKWITaH;

MI1a6 9HKIWITaH yCTyOUAT/Iap Ba ATOPUTMIIAPIAH aManary armochepa-
BaKyyM KYBYPH&IH 3/€KTp Ty3CHIJTAHTHPHID KyPHIMacH (ABK 9TK) nunr
ATOXMAA KHACMIApH Ba MOCHAMAIapHHUHT CaMapafiopiuruHH  Gaxonawza
¢oiinananmiras;

YTKAasWIraH Taxwulap acocHaa KypPWIMaHWHI JHEPTeTHK KWCMHHH
ONTHMAaN TAWIKMWI 3THIO XHMcoOHra Muwiad YuKapHil CamMapaZiopHrHHH OKpUIN
HMMKOHHATIapH aHHKJIaHTaH.

TaaxuxoT HATHXKAJIAPHHUAT HIIOHWINJINTH, TanKHKOT
HaTWKAIAaPHHUHT MIIOHWIWIMTH AMCCepTalMs HIOM NpeIMETIH coXacunard
WIMHA HApPJADHHHT TaXWIMi WIapxXW, TYIUIAHraH Hasapwii Ba amanmii
Taxpubanan ¢oiinananub, MypakkalG TeXHONOTHK kapatHmap Ba HLDIA0
quKapuiUiaped  GOmIKapumparH  3Heprus  Ba  PeCYpCTEKaMKOPIMKKA
AyHanTHpWIraH Kapop Kalyn KWIMIOHH KyJUlaG-KyBBaToOBYHM YCYJUlap Ba
anroputMiap, axGopor-Gomkapwim Thsumiapu  aomusTH  cudatd  Ba
HINOHWIWIMIMHY 6axojamiHH Kyjulaml, CyHBHI MHTEIUIEKT Ha3apuiCH Ba
aManMETH, HOAHHMK TYIUIaMIIap, IMHIBUCTHK Y3rapyBauiiap, “lOMINOK” Xucobnaum,
MaTeMaTHK Ba MMMMTALMOH MOEUTAINTHPHI, KYN ME30HNH TEePMOXHHAMMK
ONTHMAUIAINTHPMII  HA3APUANAPMHUHT  YCYJUIADMHH KaTbHii Ba  TYFpH
KYJUTAHWIMIOY, IOYHHHTAEK TAKIM( 3THWiraH MOAENUIap Ba anrOpHUTMIIAPHHU
CHHOBJAH YTkasnmaary xucobnam Taxpubanapu 61nan acociaHaay. ‘

TagKHKOT HATHKAJAPHHKHI WIMHI Ba amannii axamusTa. Hazapuit Ba
amanuii TANKMKOT HATIDKAIADHHHHT WIMMH axaMuATH TH3HMIIM TaxJIWwl Ba
ax6opotnapra umwios Oepvin, KApop KaOyn KWIMID Ha3apHACH, MaTeMaTHK
MOIE/UTAINTHPHMIL, [OHHAMUK OOBEKDJIapHH HHTennekTyan OomKapHINHU
ONTHMAVIAITHpHID ycy/ulapupaH ¢olnananub, uwedpTHH caHoOardAa Kaifra
HUUTAIDHHHT Mypakka0 KHUME-TEXHONOTMK TH3MMJIAPH 3HEprus Ba pecype
©amMapanopJIMriHA OMIMPHIIHHHT TAbMHHIAHHIINAAH HEOpaT.

TanKHKOTHHHr aMaNHil aXaMHATH Mypakkal KMME-TEXHOJIOMHK xKapagHiap
Ba KOPXOHajap MMCOJHAA 3HEPrus Ba pecypclapHH Texall Ba MaxcynoT
cudaTHHM OlIMPHIN ME30HJIAPH aCOCHAA TEPMOAMHAMMK ONTHMAIALITHPUINra
oua Gomkapysuu kapopnap KaOyn KwiMIora Kymakiamagurad ycyunap Ba
AIrOPATMIIAPHKHT HILNA0 YMKHITAHINTH OHilaH H30X/1aHamH.

TagKMKOT HATHXANAPHHUHT Kopuii KunuHMmM. Mypakkab kumé-
TEXHOJIOTHK jkapadHiapHUHT axGopor-Golnkapuin TH3MMNapuaa Kapop Kabyn
KWIHLIHAHT ax60opoTiy KY/U1a6-KyBBaTiiall yCyuiapH Ba aropHTMIIapHHH Hinna6
gukHIn 6¥itHya onuxrad WiMHHA HaTibKkanap acocuaa:

3BEPrud Ba HMCCHKIHK-TEXHOJIOTMK KypWIManapHu TEPMOAMHAMMK
CTPYKTYpaBHii-IapaMeTp¥K ONTUMAIAIITHPYII  YCHyOuATH Ba  HMCCHKNIHMK-



TEXHOJIOTHK KYPHWIMAIAPHH ONTHMAJ CTPYKTYPaBAH ONTHM&LIATHPHIN
RNrOPHTM/IEpH Ba AACTYpAapH «Umno3 Heduu xaiita munem sasom» MPK na
sopuA xuwinnraH (AxGopor TexHonorusnapm Ba KOMMYHHKAUWSUIGPHMHH
puBOENAHTHPHIN BRSMpIHMrHHEHT 2020 iiun 24 wosbpmaru 33-8/7050-com
mabaymoraomacn). Hempxana nedrs Ba ras xonmencatnan Gmpnamun KaltTa
WIIam  skapalHHHMHMT JHEPrus  caMapamopiuruad 5,5% ra omupam Ba
ONTHMANNAITHPHAAETTAH  TEXHONOTMK THM3MM  CTIPYKTYpalapuHH  Keiita
cTpykTypanam Gjfifuda omtAMan xapop xabyn wxwmm sakmmHn 15-20% ra .
KHCKAPTHPHII AMKOHHHH Gepran;

Hedman Oupnamud KaliTa WIINAM 3HEPTHA-TEXHONOTMK GomKapys
apafHNapHHH JKCEPreTHK TaXaun kwmm ycnybusmm “O°‘ZLITINEFTGAZ”
AXna sxopuii kunumran (V36exucron PecnyGmixack Ax60poT TEXHONOMHATADH Ba
KOMMYHHKALMSYAPHHY PHBOKNBHTHPHIN BasHpauruuuur 2020 #un 24 rosGpaarn
33-8/7050-con mannymoTHoMacH). Hatvkama Hiumga6 YHKAPHIN CaMapanOpTATHHE
0,072% onmpura KMKOHHAT APaTHITaH.

TankMKoT HaTHAATAPREMUT anpobaunscH. Yby TaIKUXOT HETHXATAPH
3 Tta xankapo Ba 8 Ta pecnyOanka WiMHH amwkymaunapuaa MyXokaMmanapiaH
¥TrasunraH Ba anpobaLHMs KUIMHIaH,

TanKHKOT MATHRANADAHHHT IBAOH  KHAHHrAWIMFH. [[Uccepralus
Map3ycH Gjiinua sxamu 22 Ta waMuil MW Hawp sTwirar. Xymnazau, GuTTa
monorpadus, YiGexucron Pecnybmmkach Onui aTTeCTAUMS KOMMCCHACHHMHT
AMCCEpTaUMANap 2COCHMA HAMHH HATHKANAPHH YOM 3THII TABCHR 3THITAH HAMHH
*KypHannapaa 8 Ta Makouna, UIyRAaH 3 TecH XOpikaa 4on sTHirad, XM yuyH

SPATHATraH A_CTYPHil BocHTanaphy Kaila KWIHHMGHAHIH TYFpHcHaa | Ta TyBOXHOMA
" ONHHTEH. :

JMCCePTAUMSAHHHT TYIUNHIWA Ba xamMH. Jluccepramma wupwiw, Typrra

606, xynocanap, doitnananunran anauérnap pyiixath se unosanapaan u6opar.
Juccepraunauvur xaxovm 118 caxudans tanmun stran.

JAACCEPTALMSHHHT ACOCHIA MASMYHH

Kupam xacMHna JTrasHs uH TAAKHKOTAAPHHHT A013ap6auMy Ba 3apypaTH
aCOCNanraH, TaAKMKOTHMHI Maxcal Ba Basudanapu, ofbekT sa mnpeaMeTH
TaBCH(1AHIaH, TANKMKOTHHHI  pecnybmHka ¢aH Ba  TEXHOJAOrHSUIADH
PHBOXNAHHIIHHHHT  yCTYBOD  HYHanuWuLiapura MOCHAMIH  KypCATRITaH,
TAOKHKOTHHHT HIMUR SHTUANIH 1o amannit Hanwranapk GadH KHIHKTaH, OJHHTaH
HETHXETADHHHT WAMMI Ba awuidi axaMuaTH ouu6 Gepunram, TAmKUKOT
HATHXE 1aDHHHE aMANKETTa JXOPHI KAMHI, HAIP 3THATEH MWNAp Ba AWCCEpTanHA
TY3HIHUIM G§iua MabIyMOTIap KeTHDHITaH,

DAuccepranmanunr «Kapop xabyn Keawwma xyana6-kyssariosds
fomKapHIml TH3EMJIAPH BA Y.|APHHNI PHBORIAHMW TeHxeuuanapn» ael
HoMiaHraH Gupumun GoGuma 3:vonaBMM axGopoT-Gowxapwil TH3HMIAPHHHHT
daonusd  CaMaPANOPIMIHHH (OMKEPHII KApODJAapHHH Kabynl KHHIIHK



ax6oporiM  KysnaG-KyBBaTNAIDHHHE> YCYJUlapH Ba airopHTMiapH éEpaaMuia
ommpumra 6ardmnanraH TagKMKOT/IAp XakMAard MawtymoTiap EpuTHé GepuiraH.

Bupuniu 6064a caHoaT MOUTR0 YHKAPHIIAPHAA SHEPIHA caMapafiopJIMK Ba
PeCYpc TeXaMKOPIMKHY OIMPHUIHHHT yMyMHi Tamoiwulapy 6agu smunran. Kyn
KOMIOHEHTIIH MOAaapHH TEXHONIOTHK 2XKPaTHIIArH SHEPrHs TEHaMKOPIHKHHHT
moxusTH EpuTnC Oepumrad. Canoar HIUIE0 YMKApHMIIHAA XOMamE Ba SHEPruf
pecypcnapuiiad  QoOWAANaHMII  CAmMapaJOpPJMTHHM  OIOMpHIN Ba  OHEpruA
TENAMKOPJIHK CHECATMHH aMalra OMHMpPHINAA Kapop KaGyn KWIMIIHHHI acoCHH
TamolHLIapH HdonanaHraH.

OHEPIUA-TEXHOJNOIMK  KypHIManapaa  TEPMOOMHaMMK  KalHTMaciHK
HaTIWKacHAa OKCEepreTHK HYKOTHILIADHMHT ONIMHK ONHI Hynnapu TaxJHi
KWIHHTaH 6316, TepMOAHHAMHK KaiTMaCIHIHH (akaTrHHa TEXHONOrHK XKapatHHH
KaliTagad Kyulalm, [WYHHHIACK HKKHJIAMYH JHEPreTHK PEcypeiiapHH MakCHMaul
JyKoTHII [IAPOHTIIAPHAA aMAJTa OLMIMPHIL MyMKHHJIMIH KYPCaTWiraH.

IiucceprauusHyHr «BOWKAPHID TH3HMIAPDHAA Kapop Kafynl KHIHIIHH
Kyana6 - KysBaTiall MOAEIH Ba AIrOPHTMAAPI) HOMIM HKKMHYHM GoGnia
xapop Kkabyl KWl Kynnab-KyBBaTnOBYM TH3MMIAp (aoNMATH Ha3apHACH Ba
aAMaNHETHHHHT 3aMOHaBHii X0JIaTH TAHKMAWHA TaXJIMN KWIHHIAH Ba YNapHHHT fHana
PHBOXUJIGHHIIM BA TAKOMHIUIALIHKIL TEHICHUMSIIADH aHHKNAHTaH.

Hxxuuyy 60642 Ba3sHATIM GOLIKApULI YCYNapH, MabjiyMOT/iapra HIUJoB
GepHUIHMHT 3aMOHaBMH YCYNIapH KYAIaHWIMIUM TAOKHK 3THAraH Xamia xypu6
YUKMNAETTaH EHAAIYBHWHT KyJUlaHWIMWKH Ba  HCTHKOOAM Xaxuaa XyJjoca
xwnHraH. Xynoca kabyn KM/IHII Kapop kaGyn KMmMLI Ba THIHMHH aHWK Gouikapy
0GbEKTHIa CO3NaLl HKApaEHIapHAa 3KCTIEPT HIUMHKHT Kamaiiuiy 6unan Gornuk.

Mpeamer COXacHHH TaBCH(MNOBYH  BAMATNAPHHHT  KYT  OMHILIH
ndonanaHuiM MOACIIAPH, WYHHHTAEK MYaMMOIH BasHATAAGp CHUMIAPHHHHT
Taxaunu Hpoxanaurad TaBcud — TaCHH(AAMHM YTKAMIIHHKT TYPIH YCYIIAPHHH
Kyanam, MyMKHH GYara BasUATIapHH WaKUIaHTHPHII Ba MyaMMOJTH BasHATapAa
Kapop/apHH M2l YHIGILIHWHT CAMApaNOpIUIHaaH Aapak Gepay.

Ky#uaarv anropuT™Maap Takiand 3THAraH: MyaMMONTH BasHATIAPHH yIapHHHT
Typan cundapHuK Xucolra osras xonga tachudam; Tagpixuii anTopHTMIAP
aCOCHAa MYaMMONH BasUATIADHHHT €YHMIapUHM IUAKLIaHTHpHLI ea Gummmnap
6asacHH¥ TYJAWPHIN, MYMKHH Oynran BasusTnapHd Wmab YHKHII y4yH
perpeccustu  kynnaw. Kypub wmkunran anroputmmap ax6opoT-GoLKapHm
TM3HMAapHia Kapop Kalyn KWMIHHHT Ky/ia-KyBBar/0OBYH TH3MMIIAPHHH
KyPHIIHHHT aMa il Macajianapiza KyiulaHnia ONuIIH KYpCaTHIraH. Bo6aa xypub
YHKMATaH, TYp.)M NpEIMET COXanapH yuyH Kapop Kabyn KWIHIUHH Kynnab-
KyBBAT/IOBYH TH3WMJIADHM CHHTENall WMKOHMHH TabMUHJaimuran ycyurap sa
anropuTMJIap acocHia Kapop kabyn KMauwHW ax6opoTan KyJuiab-KyBBaTIOBYH
TH3HMHHHT CTp) KTYPacH Takmnd sTwiran.



Jucceprauyd MIOWAA aManra omupwiraH €Hpamys axGopor-GolkapHin
TH3UMAapuaa Kapop kabynl KWIMmHM KynnaG-KyBBaTiallHMHT axGopoTiM
TabMUHOTHHM HIJ1a0 YHKHLI Ba AACTYPHH aMaira OMHpHIN, INYHHHI REK TH3HMHH
coanam, MyamMMONH BasMATAapHd Gamoparnam Ba ¥3 Bakrupa Kapop Kabyn
KWIMIOra KeTaAuraH BaKTHH KamaifTHpHMII HyKTauii-HasapuaaH XucoGrain
TakpubanapHHHHT CaMapaaHipoK 6y num uMKoHMHHK Gepamu.

JluccepTauMAHHHT «JHEPrUATEXHOJIOIUK JKapaéHaapHH Gomxapum
Gyiimua Kapop Kabyl Kunmmex Kyuna6-kyBeaTiam — Mozen  Ba
aNropUTMIAPHH HMILTA6 YHKHID) HOMIM yauHun Gobnaa 3aMOHaBHIf KUMEBUH
TeXHONOTHANapAa OSHEPrHA Ba pECYpPC TEKAMKOPIMKHMHI TepPMOIMHAMHUK
MyaMMoyapu TabpH(JaHraH. YHO2 KMMEBHMA TEeXHONOTMA 00BEKTIIApHHHHT
axGopoTinH TaBCH(NApH TAaXMHIH amaira OWMPWIraH Ba SHEPrHA-TEXHOJNOTHK
KypWIMAJIapHUHI 3KCEPTeTHK TaXIWIHHHHT MOXUATH 09H6 Geprirat.

DHeprui-TEXHOJNIOTHK KYPWIMANapHH TepPMOAMHAMHK Tamoiimn acocHaa
CTPyKTypaly ONTHMAILTAINTHPHL yCIyOHATH KyHHnariiapaas Hoopat.

Butta coByK () Ba OMTTa MccHK (i) OKMMHHMHr onmuii OupnauryBH
camapanopJMrHHHHI TEPMOMKTHCOAMH 6axocy KyHunarida udonanananu:

Cy=Ch+Cf s
Gynna Cfj — yarapmac xapaxariap:
Cf _ QGPEZE

1~ kary
S"srapynqaﬂ Xapaxariap Kylngaru 'reﬂr.namiuan aHHKJIaHAOH:
CY = (AEyP, + G,PS)b. )

Jaspuitnuk 103 6epuiuy MymkuHnurs ca6aOnu, GysunraH MacatalapHH
€4yl MMKOHMHM OepajMraH IDapTiH ONTHMaN pexanap €KH pyxcaT ITWiraH
KymwTyBaMnap ycynunad ¢oiianaHum makcaara MyBoGHKIHP.

CrpykTypaBuii ONTHMQUIALITHPHIN YCHyOMATH 3HEPrHA-TEXHOJOTHK
TH3UMJapAa TEXHOJIOTHK OKMMJapAaH (oinanaHHIIHIHT NoTeHIMan
HMKOHMATIAPMHM  TABCH(NIOBYH, OKMMJIADHMHT 3KCEPreTHK KaTTAINTHHH
GWIHIOHHE Ha3apaa TyTanH.

Yapagura capdnaHrai 3xceprus, skcepriaa OHpMKIapHia udonananrad
doiinanu camapa (N) a iykorumnap (I)ra TakcumaHany:

Ecapcb.:N"‘H.

Illynpan kenn6 9nkub, anoxupa skapagHiapHUHT —CaMapafopiHrHHH
Gaxonam ydayH XapjautMK Ko3dduumenTr () Ba 3KCEPreTHK HykoTHHLIAp
ko3 duumeHTH (1) Tancnqmapn#aﬂ doiinananmnamm:

TIN=§;=~+“,OSI1_N$1;

Mp=——; 0<ny <1
Em-p

KHME-TEXHONOTHK ~ TH3HMIap TEPMOIMHAMMKACHHMHI  Maxcyc
K03 HLKEHTH 1| EpAamMuaa (TEPMOANHAMHK CaMapajiopIIHK K03 GHULHMEHTH) Ny
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Ba N ra GormuK 6ynu6 f(NyNn), Xap 6up anemeHT G¥iiiaa THIMMAAH ONMHraH
MaxcylloT SKCEprHACHHMHT cap(naHraH Xom-amé Ba SHeprus SKCEpruscHra
HHcOaTH 6unax XHco6nab TonnnaaH:

%=2T":‘:=f(ﬂnﬂn):0$rbv51-

DHeprusA-TeXHONOFUK JKapagHiapAard 3KCepruAHM Xucobnamra 3bTHOOP
KapaTaMu3, YHMHT MKKHTa TamKWI 3TyBYHMCH axparH6 xypcarwiran: (Ei),
Kypunaérrad Moaza 6unaH “arpod-MyXuT HHHF Xapopariapu T, Ba Gocumiapu
P, MOC TYIIMAaC/IHI'}l HaTIDKacHAArH 3kceprus; E; — Kypunag&rraH oxum Ba “atpod-
MYXMT’HHHI MOC KOMIOHEHTIapM ¥pracuaa KuMEBHH NOTEHUHaLIap
TEHIJIATHHUHT YpHarwivnd OwinaH GOFNHK 3kceprua 6ynu6, xkumEsnii Ba
HeTKUME KapaHIapHHH TAJIHI KWINLIAA SKCEPrusHMHr afiHaH Wy HKKH
TaIOKWI 3TYBIWIAPH MyXHM XHcoGnaHanH.

DKcepruAHUHr GHPHHYH TALIKHI STYBIHCHHN aHMKIam udomach:

E; = A0 = T,A,S;
6y epna A,l, A,S — sHTaNBIMA Ba 3HTpONKA 63116, aTpod-MyXuTHHHT GocHMH Po
pa xapoparn T, Omnan GenrwiaHaguraH XonarfaH TO MaBKyA XoJarrada
xucobnaHanm.

Bocum y3rapmac G6ynrasna o3 6epanuran (redThr 6upnamu Kaiira Hinnam
xapaéunapuaa ypurm 6ynran, spHH (mo6apux) xucobnanran) sxapaginap yIyH
3HTANBNHA Ba SHTPONMAHM  XHcoOnampma Kydnmarn  ¢opmynanapiaH
¢dofizananunany:

A ] = j,,: C,dT;
_TdQ _ T Cpdl
i Aos_ To? - fTa E%o' ]
Gy epna C, — y3rapmac GocumAa XaKHKHi MAacCaBHil HCCHIGTHK CHFHMM; To —
TEXHONOrMK OKHMHHHT XapopaTth, K.

Kypu6 amxunaérrad MoanaHuHr Po Ba T, naru SHeprusicHHH TaBCH(}IOBIH

TeHrnama Kyhvpgary KypuHMlIra sra: .

E; = Ef +ES + Ey.
Hi30TepMMK KeHraifuin jkapaéHHHH KYpuG umkmmpma Ej xarramuk Ky#nparuda
xucobnanagu:

. Eg = Imp — Iy + ToASneﬁp-

Ey xatranuk y3uga OyFnap apanaliMacHHu Kalitap akparduga capdiaHHIIN
Kkepak 6§araH MHHUMaJ HLIHH aKC ITTHpanH:

EN = —RTO Zt X[lnXi.

Lllynnait kun6, atpod-MyxuT Ba Kypwiagrrad monja Tapkubnapu Gup-
GupHnaH dapk KunMiLK cababiIi 103ara KelaiuraH IKCEprs DKpaTHil KkapatHuaa
Ky#upard TeHriama 6yiinya aHuKIaHaou:

EN = K% + lxup - Iqmg + ToASmﬁ.a. + (_RTo Et xtlnxt)-

By xosar HedTHH KalfTa MUl skapagHIapUHA TaxMul KWIHIIAA MYXHM,

gyHkH HedT Ba HeTh MaxXCyJOT/Iapy aHUK TApKNOHMHU aHHKIAm HMKOHCH3 6y116



Kypunamy. Taximd sTwiraH ycry6paT HedTHH KaiiTa MIILIOBUM CaHOAT WILIa6
YMKADHIIIAPH TaXJIWIMAA TEXHOJIOTHK OKMMJIapHHHI bpaxupusm  TapkHOHHN
aHMKIAll HMKOHUHH Gepann.

JluccepTauMsHHHT TYPTHHIH Go6u «UnHO3 HedTHH KaliTa HOLIAI
3aBoAMaa GOmMKApHMII 3HEPrerTHK TH3HMMJIAPHHA aMayHii TaTOHKH Ba
HaTIoKanapw» Aed HOMJIaHTaH.

HepTnn GupnaMud KaifTa HULTAWl KypHIManapH (AT™ocdepa-BaKyym
KyBYpIH  ONIeKTp  TY3CHIIaHTHPYBYM  KYPWIMa)HM  Taxmwl — KWIMIAQ
APASHIAPHMHT TEPMOAMHAMMK CamapajiopiuruHM Gaxonmam — Xap 6up
anmapaTHUHr caMapaOPJMIHHK TAOKUK 3THIIrA aCOCNAHraH.

X apa8HnapHUHT  TEPMOAWHAMMK  CaMapaliOpiMTH  Ba  HCCHIIIHK
AIMAIMHYBUHK  aTpod-MyXMTra MCCHKIMK Caphuuu Xamja HCCHKIMK
AIMALIMHAII KyPWIMACHHUHT TMAPABJIMK KAPMIWIMIHHE Xucobra onMacpaH
Gaxonamga (HedpTHM KaifTa HIIOBAM HIA0 YHKApUILIApHArH HMCCHKIIMK
ANMALIMHAW  KypWIMANapuiard GOCHMHMHT §3rapMaciiMrura TeHr Kywih)
3KCEPreTMK MYKOTHIDHMHI MCCHKINK aNnMallMHUIN >KapaHWHUHT JKaJaJUTHK
ko3 dunrenTIapy Kyinaariga aHukiaHaau:

v =Tr(Tx_To) .
Tx(Tr - To) ’

T —Tx)/T T
ng = QrTo—EM:

BX
6y epna Qp — ysarwirad Qoinann uccHkIuk MAKIopH; Tx (Tr) — COBYK (MCCHK)
OKHMHHUHT ypTaya TepMOANHAMHK XapopaTH. -

Conna pexTidHKaLyA KOIOHHANAPH YIyH peKTH(HKalHANamTa Xoc 67ran
¢ofinanu camapaH¥ MaxCyjoTiap Ba TAbMHHOTHMHI KHDHII OKWMH
3KCEeprusUIapHHUHT $apKu CHaTHAA TONHIT MyMKHH:

N=Ep+Ey—E .

Macca anMallMil KypHWIMacH YIyH WaKH HykoTmnnap (ShHM KapatHHHHT
KalTMacnury ca6abnu HYKoTHIWIap) KypuiMana skapaéHHUHT aguabarik JTHinn
6mian Gornuk. Muky #iykoTmimnap pekTHGHKINA KONOHHACHHHHT 3KCEPreTHK
GanaHcupaH TONMIANN:

I =Ew1+Er1+Ef—EP-Ew_ r2 — Ewz-
By epnaH MCCHIJIMK AIMalIMHHIN KAPAEHWHHHT jKANA/UTHTH Ba SKCEPreTHK
#yKoTHIINApHUHT k03 dHLMeHTNIapH KyHHAAr: KYpHHUINTa 373 6ynamm:
_Ep+E,—Ef
Ewi
_Ewy—(Ep +E, — Ey)
T Ept+En+E

Yanawmk GyHKIHMACH NEYHAHT YHKMIIMAATH OKHMIIAPHHHT SKCEprisIapH
WUFMHIMCHAAH NEYHHHT KUPUIIWAArA OKMMIIAp SKCEprHATapHHH alHpHIN OpKAH
TOMWIANH:

N=E,+ Ec,+ En,- Ee,- Ec,- En,.
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IMeana HedTe Ba HEpTh MaXCYJNOTIIAPMHM KH3AMPHII jKapaCHHHMHT

skananmmk koaddHuMeHTH Kyiingaryga KypUHMIOra ra:
_Eg+Eg+Ep—Eq—Eg—Enp
E.+Ep

IMeqna oxMMIIApHH KU3OHPHII HIKH Ba TAIKY MYKoTHILIAp GunaH Keyaau.
Huky AYKOTHIILIAD, THHH KapaEHHUHT KalfTMaclurura Kypa HyKoTHIap MKKHTa:
EKWIFHHHHT KalfTMac EHHINN Ba KAKTMAacC HCCHKIHK aIMAIMHHIO XOAHCANapHra
6oFnMK. Yap ne9HUHr 3kcepreTHK GanancnapuaaH Kenn6 uku6, 6axonaHUIIN
MYMKHH:

M =E; +Ep +E +Ecg +Epy —Ecz —Ecy — Epz — g2

Tamkn 3xcepreTHk #ykoTHIONAap TyTYH rasnapMHUHr 3KceprusicH E
6wnan aHMKNIaHanW. DKcepreTHK HYkoTHn koaddunMerTH Kyliupary TeHrjlama
6yitiaa 6axonanamy:

r]]l=

E‘r"'Eb_(Ecgi En2+Ec4—Eci—Ec3—Em
ET +Eb +EC1 +Ec3 +Ell1

Wmna6 9ukapmin camapafopJIMIHHM OLIMPHIN 3aXKpanapHHu aHHKIaLl
Xamaa HIUTa6 9HKAPHINHUHT ONTHMAT YHYMIOPAMK CaTXHHM Genrunam ydyH
3KkcepreTHk Oananc xucoGnaHraH Ba arMocdepa-BakyyM KyBYPAH SJIEKTP
TY3CH3AHTHPYBYH KYPWIMAaCHHHHI caMapafiopIMruHH Oaxonamn {Tka3uiraH.
Harmwxanap 1- Ba 2-xanpamnappa kenrupwirad. Xucobnawl HarwkanapH (2-
skamBamiaH KYpHHaOMKHM, TaxAWl KWIMHraH annapatyapHUHT SKCepPreTHK
¢dolinann mm xo3ddunumentn okopn xuiiMaTiapra sra, 9yHKH KUME Ba SHEPTHA-
TeXHOJNIOTHK > KapagHNapHUHT SKcepreTWK GaxonmapH XWYHK. ByHpmaH eHrui
(pakupanap KaTTapoK Ml KOOHIHATHIA STANIMTH Kenub 9uKanu.

KymnmMua TaxmwigaH MawiayM 6ynuiondga, €KyBYH KO3OHIApHHM HCHTHIL
Y9yH TYTYH Ta3NapHHHHT  HCCHKAMrHAaH  dolinamanmmm  kajammmk
K03} PUIHEHTHHN axaMMATCH3 Japakaja ouUpany. DKCEPreTHK MHYKOTHILIap
koagdmmentn 15-20 % ra kamasan.

1-skaasan

ATMmocdepa-BaKkyym KYBYPJIH 3JIeKTP TY3CH3IAHTHPYBYH KYPHJAMAaHHHT acocHi
napamMeTpiaapHuH Xuco6aam HATHAKAJAPH

PexTrduxanms
KOJIOHHANApH Kysypam newnap
Hecnxaux K-I K-2, K- K-8 -1 -2 -3
aNnMalHHHI 6
KypHaManapu K-7, K-
9
nw 0,536-0,882 0,09 0, I63 0,128 0, 0, 0,
nn 0,02 - 0,46 I 0,380 0,667 168 165 16l
0,42 0,72 0,73 0,75
5 3 6 8
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2-:xanBaj
AtMocdepa-BaKyyM KYBYPIIH JIEKTP TY3CHIIAHTHPYBYH KYPHIMAAArH TEXHOMOTHK
OKHMJIRPHHHT NapaMeTpJapHiH xHcobnam HaruxRanapu

Els E9
TeXHONOrHK OKHM KKan /KT E;,kKan/Kr wxcan/xr

Xom HedTs 0,077 60, 27 60,347
Byrnap ¢p. HK-180, K- 1 aan 90,74 108,12 198,86
Benznn onuHran Hedrs K- 1aau 46,02 45,62 91,64
Byrnap ¢p. 85-180 K-2nau 86,43 101,06 187,49
Op. 180-220 K-60a1 11,37 80,77 92,14
®p. 220-280 K-7 mau 21,28 61,88 83,16
®p. 280-350 K-9 nan 40,13 42,52 82,65
Masyt K-2 aan 67,33 29,67 97,00
Bapxapop Gemsun K-8 nau 20,49 87,10 107,59

Ilynpait Kwsb, HCCHKNHK aIMAIHHUIN TH3HMHHHHT 3KCEPreTHK TaxXIWiIH
OKVUMJIADHHHT CTPYKTYpaBHH TAIKHN 3TWIHIIHHKE Y3rapTHpHII XucoOHTa YHUHT
camapaop/IMrUHH OLIMPHIT HIMKOHHHH aHHKIa6 Gepau. .
KypuwimanapHUHr YHYMIOPIMIHHH OITHPHIN MMKOHHATIAPHHH TaX I KWIHLIAA
aKpaTH0 ONMHAZWUraH MaxcyNOTIAapHMHT (paxuus TapkuOHHH ¥y3rapmac neb
ONHII, HCCHKIMK aJMallMHUIN TH3WMHOAH KaTbuil Hasap, IOKNaMa oluraHaa
KOJIOHHQIAP MIOMHHHT Tax/WIMHA YTKasmim uMKoHMHM Gepamu, keifuH 3ca,
HCCHKIHK OCTTM3MMHHM MOC PpaBMIia Tamwkwi 9THO, Tama6 sTwirax
TEpPMOAHHAMHK LI PEXKHMIIApUTa 3pHULIHIIAAH.

Hedts Ba HedTs MaxcynoTiapuHH pekTHOHKALMAIA KapaCHHHA
MareMaTHK TaBcHuiampaa GyryHr KyHaa aManiari Hiab YMKapHIUIapHH Xamaa
noiiuxa xucobapuaa Kynanunaérrad ycry6ustaad doiinananmnrad. XucoGmam
ycry6uatn  pexTdMKAuMa okapa@HuHM  cexumsurap Gyiiaa  Gakapumra
acocnaHamM Ba Xap OMp CeKuMs YdyH camapanu XapopaT aHuKnaHamM, Gy
aGcopbuus Ba OyFmIaTml  KAapaBWNADMHMHT OMWUIApHra  acoc/aHmo,
¢paxupsANapHHEr  IOKOpH Ba KyHM MaxCyJoTjiapra  TaKCHMJIAHHIMHHA
TaBcuduIaiiau.

MopnemapHUHr MOHAHANIMIH XaMAa MoAIHi Ba 3SHEPreTHK Oananc
TeHr1aManapy TH3UMJIAPHHHUHT 3PKHH y3rapyBUWIApHHHMHT  TYFPH
GepWIraHiMr¥HH  TEKWMPHL YIyH KOJIOHHAa Tapenkalapumard capd, Gocum,
XapopaTiapHH aHMKnampaH ubopar Taxpuba YTKasWwiIraH Xamja DKpaTHII
MaxCy/OT/IApHHUHT TADKHOMHH TaX/WN KWIMID aMaira oWHpHiraH. 1-pacmria
[ollaMa  Y3rapranjia KONOHHANAp HINMHH TAaXJIWil KWIHMIO  HaTHKanap
Kypcarwirad 6ynub, Ioknama Ysraprawna  KOJIOHHAIAPHHHL sKaJaJUTHK
K03(HIMEHTNAPH YHYMIOP/INK HiIHTa 8 MNIH. TOHHaraqa 6yiranzia yarapmaiinmy,
keifiun nacas OGomradimu. Iy Owman GupranHkaa 3IKCEPreTHK fiykoTHIn
koagduupentiapy kamaiiu6 Gopamu. By xapawariap Ba dolinanu caMapa
TaxMHHaH MyTaHocu6 ycu6 Gopmm GunaH wsoxjaHajH, afHM BaKTA2, KHPHIO
3Kcepruscd, dKceprua cappu xucobura Ba ¢nermMa 3KCEprusAcCH xucobura
3KCEPreTHK HYKOTMIUIADHUHI MYTIAaK KHAMATHra Kaparanna Te3poK OpTHO



6opanu. IOKamMa Hrikra § MiiH. TOoHHanaH omraHaa, Goinany camapa kamasig,
9yHKH (JierMa COHHM KaTTanamraHja colMIITHPMa SHEPTHACH 3HI KaTTa 6ynran
IOKOPH MaxCyJIOT MHKIODH Kamasiiy, HariKana peKTH(HKALIMS KONOHHATAPHHHHT
SKCepreTHK HYKOTHIN Ko3dpuimenTapH karranaliany.
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1-pacm. Pextuduxaums xosonHanapH HITHHHHT TaXJIHIH.
OkcepreTHK Hykotum  KkoadduuueHTIaPHHUHT nacaifMiny  [OKIamMa

OIIHIOHMHUHT camMapamopiauruiaH  hapak 6epany, YYyHKH #yxornm
K03 GHIMEHTHHIHT Kamaiiumy ékwirnra GynraH CONMINTHPMA XapaKaTlapHH
nacaifrupany. I'padvkna KyprimMa ysyMAaopIHIHHHHT TEPMOJMHAMHKA HYKTaH-
Ha3apuJIaH 3HT MaKOyJ1 coxacu axparu6 kypcarwirad.

HCCHKIMK OCTTH3NMIIapUHH CTPYKTypald ONTHMAUIAIITHPHIN aCOCHAA
HCCHKIMK ATMAlOMHHUII TH3MMMHHHT ONTHMI1 CTPYKTypanapHHH KHAHDHII
yTkaswirad 6§nu6, yHymupopnaux dwmra 8 miiH. TOHHA Oynranpa KOJIOHHara
KHpHIDAA XOMalmEHHHr GepwiraH XapopaTHHH tapMmuniaiigd.  Mccuiomx
OCTTH3MMMHHHT OTITHMAJI CTPYKTYpPacH 2-pacMia KeTTHpruiraH 63im6, y toxnama
fimnura 8 MiH. TOHHa 6ynranma ATmocdepa-BakyyM KyBYPIH 3JIEKTP
TY3CHAIAHTMPYBYM KypWIMa YIyH HCHMKIHK IMAIOMHHII TH3UMH cudatnma
TaHJIAHALOY MyMKHH. '

HCCHINIHK OCTTM3MMMHHHT Gouulawrud cXemacuiaH ¢(apkid pasHInna
Takind 3TWIraH cxema HeTh XomamEcu 6¥iiHIa Y4 OKMMJIM CTPyKTypara dra.
Bupok, HedTh OKMMHHM fHa#a KYNpoK Mmaiiga OKHMMIapra aXparHil Maxcaara
MyBOQHK, YyHKH OKHMMIapHM Oup-Gupura KMPHTHIO OKHMJIQDHUHT YH3HKIH
TEe3JIMrHHN KamaiThpanu.

OKCepreT¥k TaxJiui KyPWIMaHMHr aioxXHjaa KHUCMIIaph Ba Mocnamaiapy
xamza GyTYH KypwiMa ydyH camMapaop/IMKHKHT OMIralIHrHHy Kypcarau. Kaiira
KOHCTDPYKLMAIAHHG, TaKOMHJUIALITHPWITaH KypWIMaHHHT TEPMOINMHAMHUK (.H.K.




0,072 HM TaIIKWI 3THIIH Kepak. DKcepreTHK HYKOTHILIApHH KaMalTHpHIO
Xucobura KypWIMaHHHT TEPMOOMHAMHK CaMapanopiIMirHHM OMMpHI EKWIFUra
Gynran coNMIITHPMAa XapKATIAPHUHT 5,5% ra kamalimnira onub Keamy.
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2-pacm. Hmna6 9nKapnm KysBaTh finaura 8 Mmusiiaon Tonsa 6yaran
KYPHJIMAaHHHT ONTHMAJ HCCHKJIHK aJMAIIHHHI TH3IUMH

XYJOCA :

«AxGopor 6Gomkapys TH3MMIapHAa kapop Kabyn KHIMDIHM axGopoTmm
KyBBariall alrOpHTMIApH Ba YCyllapu» MaB3yCHHarH [HCEeepTauus HIIHIa
JTKa3wIrad TaAKMKOTJADHHHT acocuif HaTwxanapu Kyiimpard Xyrnocanapra 0iu6
KeJIauu: »

1.AxGopor Gomkapys TH3HMAapHAa OomKapyB KapopiapHHH KaGya KAMUIIHY
Kynnab-KyBBaTJIOBYM YCY/INap Ba aIrOPHTMAApMHK MIUE0 YHKMID Ba KyiLlam
Ha3apusICH Ba aMATHETHHHHT 3aMOHABMIl XONIaTH TAHKHMAMHA TAXJIWI KHIIMII 2COCHAa
SHEPUA-TEXHOJIOTHK  jkapalHNapHM  3KCEPreTHK  KypCaTKmwlap — acocupaa
CTpYKTYPaBHit Ba  MAapaMETPMK  TEPMOAMHAMHK  ONTHMAIUIAINTHPHIIHM
PMBOXVIZHTHPHII B4  TAKOMM/UIAIITMPHIUHWHT  3aMOHAaBHH  TeHACHUMATApH
AHMKJIAHTaH.

2. BolKapHIIHKHT SHEPTHA-TEXHONOTUK 00BEKTIapHaA Kapop Kabyn KITHIIHY
Kynna6-KyBBaTIAIIHMHT KOHUENTyan MOAENH aBTOMAaTHK GOLIKapuml Ba Ba3MATIM
MOIEIVIANTHPHII NAapaqurManapuny GMpramTMpuiura acocnaHraH  MyKoGwn
GOIKAPHII KAPOPJAPHHH ILAKLIAHTHPHIIHK aBTOMATIAITHPHII YCY/IapH Ba
ac6o6uii BocuTanapu acocua ndonanasras.

3.Bomkapuul Kapop/apHHH LIAKIAHTHPHIN BA YNADHHHT XyCYCHSATIGDHHH
aHMKnall y4yH Gomicapnul“xapomapﬂﬂu XOCHJI KHYBYH dMieMeHTap GomKapum
TaBCHPJAPUHHUHT HHCOATaH YPHH alMAUINHUIIY HHBADHAHTIHINIHHY TaLMEHIIOBTH
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GomKapuil KapopnapuHH Oepwimmura GynraH TacauMknap mocryiaor cudarina
KEJIITHPHIIraH. <Dynmmmapumlr KIacTepii TaXJIMJINra &COoCJiaHTaH Ba3HATJIApHH
tackmdnam ycymn Taomd smunran 6Yim6, Xap GMp BasMATra Mapkas Ba paiMyc
6unan TaBcHNAHYBUM KJIacTep pakaMura Moc Ownmmnap 6asacupars MasMyH
6epunamy, Gapua BasHATIIAp 3Ca WIrapH KHPHTHIraH cHHGJIapaaH GHpHra TEerHuIH
Gynamu.

4 DHeprus-TEXHONOTHK  TH3HMJAPHHHT  HCCHKJIHK  OCTTH3HMJIAPHHH
TEPMOMKTHCONMH TAMOHMI aCOCHJ3, MaBXyR yClyOHsTnaphaH ¢apii pasuilAa,
Y3HHHHT NOTEHLHANTHIa KYpa Typan4a 6¥/1ran HKKHIaMYH SHEPreTHK pecypelapaH,
TEXHONOTHK OKMMIAPHMHT HCCHKJMIHHM  peKynepauMsiiall  CcxeManapHaaH
doiigananmm  6yiiMda ONTHMANNADHHH  KHIOMDHID HMKOHMHM  Oepamura
CTPYKTYpaBHii ONTHMAUTAIITHPHIN YCIYOHATH HILIG0 YHKHITAH.

5.2HEeprua-TeXHOJNOTHK apaEHnapHHHT HedTHH OGupnamuM Kalita uuam
sxapaSHiapura KyJlaHMNamguraH 3KCEepreTHK TaxJIWI YCIyOHATH MIuiab uMiuiaras
6yaub, y TEXHONOTHK KYpUIMANapAard 3KCEprusHHHT ¥3rapHIIHHH TAOKHK 3THIIrA
acoC/IaHraH Ba TEXHOJIOTHK OKMMIM KMMEBHH TEXHOJIOTMK TH3MMJIADHMHI HYHA2
aliNnaHyBuM 3Heprus pecypcnapupad ¢oHaanaHuil MMKOHHMATIAPHHH OOLEKTHB
6axonam HMKOHHHH Gepaay.

6.Heptnn Oupnamum xaliTa HMINAm >kapaSHIADHHHHT CaMmapafopiHrHHH
6axonam yuyH TEPMOAMHAMMK TaXJIHJIHHHT 3KCEPreTHK yCynd OHpHHUM Mapra
unab guxuaran 6yaub, unmab wukwiraH ycnyousTiapnaH doiinaranuin acocuaa
YHYMAODJIHKHHHT ONTHMAN HApaacHHH XaM/a MILLIal YNKapHIl caMapaaopIMIHHK
OIIMPHII 3aXHpaNapyHH aHHKJIAl HMKOHMHH Gepanu.

7.OHEprus-TEXHONOTHK  JKApaéHJApHHHT  HCCHKIMK  OCTTH3UMIApHHH
CTPYKTypaBHii ONTHMALIALITHPHIL AITOPHTMAAPH Ba AaCTYPapH TakiH¢ STHiraH
6Yu6, ynapHuHI KYJUIAHHIHIIH aMallIard B2 IoiHXananaérran Hinnab yukapuimnap
YUYH MKKHNAMYM SHEpPrus pecypcnapuiaH ontuman (ofinananu Macananapuiy
eummn umkoHMHM Gepamy. Hatmxana onTHMaaiamTHpUIaérrad TEXHONOTHK TH3HM
CTPYKTYpPaJlapHHH KaiiTa CTpyKTypanami G6yiimua onTuman kapop kabyn Kuium
BaKTHHH 15-20% KMCKAPTHPHII HMKOHWHH GepraH.

8. Hedmnm Gupnavunm xaiita wMmUlam kapadmiapura  HHcOaraH
SHEProTeXHONOTHK jkapaéHiapHH JKkcepreTHk Oaxonalianran anroputmiap Ba
JacTypnap KOMIUIEKCH HIUal UMM, Hamwkaza Wmial uuKapuw
camapanopnurutn 0,072% OLIMPHILTA HMKOHUAT spaTuiral Ba“OZLITINEFTGAZ”
AX noiiuxanosuu Tamwkuiorra dolinananum yyyH TONMHPHIIN.

9. Uninab yMKMAraH METOAMKANIAp, AropuT™IIap Ba aactyprnap YnHo3 HedmHH
kaiita womaw sasomunary ABKDTKHMHr sximMT ¥3u Ba anoxuaa xucMiapH
camapanoparunu Gaxonampna ofigananunan. JXHXO3HHMHI JHEPTETHK KHCMHHH
ONTHMaN TalKWialll XucoOura Muuial uMKapuuml camapajopiHIMHH aHHKIam
MMKOHNapH anukianan. Hamwkana HedTh Ba ra3 konAeHcaTHHH GHpnam4H Kaiita
HILIAI XapaéHWHUHT 3HEPrHA CaMapaRoOpAMIHHH 5,5% ra OLIMpUII WMKOHHHH
GepraH.
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Tema muccepraunn soxropa ¢unocopmn (PhD) no Texuudeckum nayxam
33pEruCTPHPOBAHA B BricmeH arTecTanHOBACH KOMHCCHE opu Ka6aaoere Muuucrpos
Pecnybanxn Vsbexucran 3a Ne B2017.4. PhD/T505

HOuccepraumue  suronseHa B TAmKERTCKOM yuHBepcHTETS  HHOPMAIKOHHEIX
TEXHONOTHH. ABTOpedEpaT AMCCEPTAIH HA TPEX AILIKAX (Y36EKCKEiE, pycCKsl, aHrnuicKuf
(peatone)) pasuemen na se6-crpanmue Hayuaroro cosera (www.tuit.uz) u Hudopmanuonso-
obpasosaTensHoM noprane «Ziyonet» (www.ziyonet.uz)

Hayansiil pyxosonurens: Fymimos Wlyxpar Mananosra
DOKTOP TEXHUMECKHX HAayK, npodeccop
OdRuHAILHBIE ONNOHEHTRI: Canaos A6aycobnpmson A6aypaxmanoBay,
JOKTOP TEXHHMECKHX HAYK

Hcmanaos Mupxanua Ar3amoBunY,
ROKTOP TEXHHYECKHX HayK, npodeccop

Beaymas opranmauss: TawkeHTCKHE  XHMHKO-TEXHOJIOTHYECKHH
HHCTHTYT
3aMMTa  AHCCEPTAUMH COCTOHMTCE «_ » 2021 r. B «__» 4acoB Ha

ey '

3acenanny HaywHoro coseta DSc.13/30.12.2019.T.07.01 npn TAmMKEHTCEOM YHHBEPCHTCTE

uHGOpMaUKOHHEX TexHonMOrHA. (Anpec: 100202, TaummxenT, yi. Awmnpa Temypa, 108. Ten.:
(99871) 238-64-43; daxc: (99871) 238-65-52; e-mail: tyit@tuituz),

C aucceprauueit MOXHO OIHAKOMMTECA B MH(ODMAUHOHHO-PECYPCHOM LiEHTpe
TamxeHTCKOro yHHBEpCHTETA HHOOPMBUKOHHBIX TCXHONOTHA (per#OTPAUMOHHBIA HOMEp
Me24p). Anpec: 100202, Tawken, yn. Amupa Temypa, 108, Ten.: (99871) 238-65-44.

P.X.Xamaamon
pencenarens Hayanoro cosera
MPHCYXACHHIO YMEHBIX CTENCHEH,
JFOp TEXHHYECKHX HayK, npodeccop

®.M.Hypanues
Vuenniit cexpetaps Hayunoro cosera
TIO MPHCYXKACHHIO YIEHBIX CTENEHEH,
% JIOKTOP TEXHHUECKHX HAYK

M.A. Paxmaryanaes
[Mperceparems rayuuoro cemMuHapa npu

COBETE 1O MPHCYIRACHHIO YHEHBIX creneHeh,
BOKTOP TEXHHRECKHX HAYK, podeccop




BBEJEHHE (anHOTAIMSA AUCCEPTAUMH JOKTOPA dunocodnn (PhD))

AKTyaJIbHOCTL H BOCTPefOBAHHOCTDL TEMbI Auccepranud. B Mupe B
HacTOAINEe BpeMs BHENPSIOTCA B TEOPHIO M MPAKTHKY ynpasneHnss HOBMH
HHGOPMALMOHHEIMA  TEXHOJIOTHAMH,  HIKCHEpHA 3HaHWA,  CHCTEMBI
JCKYCCTBEHHOTO HHTEJUIEKTa, MATEMaTHIECKOr0 MOJIepOBAHHA H ONITHMH3ALIHH,
a TaKke HHTEHCHBHO pa3pabaThIBalOTCA HeoOGXouMBIe NpPEANOCBUIKH Ajd
TOCTPOEHNS BHICOKO3(pMEKTUBHBIX CHCTEM TOANEPKKH MPUHATHA pemeHnit
(CIIITP). B cBsi3u ¢ a1m B CLUA, SInonuH, Kanage, Poccuu, ®Gpasumu, ['epManim
¥ MHOTHX OpYrMX cTpasax GOnblIOe 3Ha9eHHEe MMEOT BOMpOCH! ynpasJjieHHs
MPOHM3BOACTBEHHBIMH CHCTEMaMH C NOMOIIBIO YCTPOHCTB C nporpaMMpreMOﬁ
JIOTHKOiA.

B MHDOBOIA IPAKTHKE CIIOKHBIE TEXHHIECKHE H TEXHONOTHIECKHE CHCTEMBI

yHKLMOHHMPYIOT B IMHAMKYECKH H3MeEHsIomelics cpeae, Tro COMPOBOXKAAETCA
M3MEHEHHEM YCNOBMi, OrpaHWueHud, a HHOTAAa H neneil  ynmpaBJeHHs
JIMHAMMYECKMMH OOBeKkTaMH. D70 OO0YCNOBAMBACT TO, HTO paspaboTka H
COBEpLIEHCTBOBaHNE 0000LIECHHBIX AICKBATHBIX MoZenelf OTCTaeT OT peami H
HacymHeIX morpeOHocrell  aBTOMAarkdeckoro H aBTOMaTH3NPOBAHHOIO
ynpaBJieHHs.
B Hameit PecnyGnmke B paMKax rOCYJApCTBEHHBIX NPOTpaMM peasyeTcs
IDHPOKHI CIIEKTP Mep, HAanpaRJIEHHBIX HA MOBLIMICHAE 3¢ (hexTHBHOCTH CHCTEM
NOANEPKKH MPHHATHA pelenmii B cepe OneparnBHOIO yNpaBieHHi CJIOKHBIMH
TEXHOJIOrHIEeCKMMH NpOLECCaMH M POM3BOACTBAMH. B Crparernn peiicrsufi no
passuTiio PeciyGnukn Y3bexucrad B 2017-2021 ronax onpeReyIeHbl HaCyIIHBIC
«3a/5auH 110 COBEPINEHCTBOBAHHIO TEOPETHIECKHX OCHOB noctpoeHns, BHeAPEHH A
U NpOMBIIUIEHHOH  SKCILTyaTauyH NepcneKTHBHBIX 3HEpro-x
pecypcocGeperaloyx  TemoMacco0GMeHHBIX TIPOLECCOB  CTIOKHBIX XHUMHKO-
TEXHOMOTMYECKHX CHCTEM H IIPOM3BOLCTBY .

Jucceprauus B OMpEAENCHHON CTENEeHH CIYHT BHITNIOJIHEHMIO 337134,
npefycMOTpenHEIX Yiasamu IlpesunenTa PecyGmiku V36exncran Ne-YI1-5853
ot 23 oxmabpa 2019 roga, «O6 yTBEpXHACHHM CTPaTerny pasBUTHA CENBbCKOTo
xo3siicTBa Pecry6nuku VaGexucran Ha 2020-2030 roms; NeVII-5099 ot 30
mona 2017 rofa «O Mepax no KOPEHHOMY YJydLICHHIO YCIOBHi Ans Pa3sBHUTHA
OTPacnn MHQGOPMALMOHHBEIX TEXHOJNOTHA B pecnybnuke», Ne T1-3682 ot 27
anpena 2018 rona «O Mepax no HabHeHleMy COBEPUICHCTBOBAHHIO CHCTEMBI
MPaKTHYECKOro BHeApPEHHs: HHHOBALMOHHBLIX Wedi, TEXHONOTHii ¥ MPOEKTOBY, &
Taloke HPYrMMH HOPMATHBHO-TIPABOBBIMH JIOKyMEHTaMH, MPHHATHIX B JaHHOMH
chepe.

CooTBeTcTBHE  MCCICIOBAHMHA  MPHOPHTETHBIM  HANPABJICHAIM
pasBUTHS HAYKH M TEXHOJIOIHH pecnyGaukn. JlaHHOE HCC/IEROBAHHC
BHINOJTHEHO B COOTBETCTBHH C IPHOPUTETHBLIMH HaNpaB/ICHHAMH PasBHTHA HayKH

~

o

2 Va3 lNpesunenTa Pecrry6nukn Y3bexucTan «O cTparerun neftcTsuit no aambReimeMy
passumHio PecnyGnukH Y36ekKcTan» OT 7-penpans 2017 roga NeVT1-4947.
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H Texronoruii Pecry6nnku VY3bexkucran IV «Paspurne urdopMaTH3auMd H
HHGOPMALHMOHHO-KOMMYHHMKALMOHHBIX TEXHOJIOTHID)

CTeneH: H3y4eHHOCTH MPOBNeMbl. 3HAYHTELHBIH BKIAA B IPUMEHEHHE
CHCTEMHOTO NIOAXOAA NPH pa3paboTKe METONOB M aNrOpHTMOB HH(OPMALHOHHON
FOJIEPIKKH NPHHATHA PelleH il B COBPEMEHHBIX HH(POPMaLHOHHO-YPAaBAAIOLINX
cucreMax BHeciH 3apy0exnbsle uccmemoBaTenu A.H.Bospunos, B.H.Beroxun,
B.B.Kajapos, A.B.JIsxos, B.A.Hanéros, B.JLIlepoB, A.M.LupinH © 1p.
BonpocaM  undopMaulMOHHON  anropuTMudecko#, MareMarHueckod M
NporpaMMHO-TEXHHIECKOH MOAAepKKH HH()OPMaLHOHHO-YNIPaBIAIOIMHNX CHCTEM
M HMX HHTErpaMM C JOpYrMMH CHCTeMamMH, B TOM 49HCJIE CHCTEM
TEpPMOJHHAMHIECKOH ONTHMH3ALHH 3HEPrO- H PECYPCOEMKHX TEXHOIOIHIECKHX
KOMIUIEKCOB H YCTaHOBOK, IOCBALIEHB! HCCIIEA0BAHHA OTEYECTBEHHBIX YYEHBIX:
H.A.Abgynnaesa, @.B.A6oyranueBa, K.P.Amnaesa, T.{.Bexmyparosa,
X.3.Urambepauena, B.K.Kabymosa, M.M.Kammunosa, I.H.MyxurauHoea,
H.V.Pm3aea, H.P.JOcynGekoBa, a Takxe 3apy6GexHBIX HCC/IEIOBATENEH:
R.A.Aliev, A Fredensland, T.Jensen, M.Hirata, W.L.Luyben, K.Nagahama, S.Ohe,
S.Skogestad, J.M.Wilson u ap.

Omuako B pjamHOM mpeaMerHod ofnacTH  HenocratoyHo pabor,
TIOCBAIIEHHBIX BHIBJIEHHIO M MCCIIEROBAHHIO OCOGEHHOCTEH HHTEIUICKTYanbHBIX
HYC n ux nnHpopMaumoHHON NONNEPKKH, NPH NPHHATHH YNpaBRIEHIeCKHX
pemeHuii.

Cefi3b AMCCEPTALIMOHHOIO HCCISAOBAHMA ¢ IUIAHAMM HAy4YHO —
HCCTEIOBATENLCKHX pafoT BbICHIEro 06pa3’oBaTeJbHOr0 YUpekaeHMs, rae
BBINOJIHEHA AMccepTaums. JIMccepTaLMOHHOE HCCIENOBAHHE BHIMOJHEHO B
paMKax HAaydHBIX NpOEKTOB TAIIKEHTCKOrO TOCY/IapCTBEHHON TEXHHYECKHI
YHHBEpPCHTET, HayuHo-HHHOBALMOHHBIH LIEHTp HHPOpMaLHOHHO-
KOMMYHHMKALMOHHEIX ~ TEXHOJNOTHH npH  TamKeHTCKOM  YHHBEpCHTETE
HH(OPMAUHOHHBIX TEXHONOrHiH 1 TakeHTCKHH yHUBEpPCHTET HH(OPMALIMOHHBIX
TEXHOJIOTHA: NeBB-ATa6-2018-568 «Co3nanue HHTEJUIEKTyalbHBIX
TPOrPaMMHBIX CHCTEM YIpaBJieHHa HHOOPMALMOHHBIMH PHCKaMH 15 TOAAEPIKKH
NpHHATHS peUIeHHH FI0 3auuTe HHGOPMALMK MEKTPOHHBIX pecypco» (2018-
2019), NeEBB-ATeu-2018-212 «Hccnepoeanne M pa3paboTka METOROB H
anropuTMOB oGecnedenus 6e30MacHOCTH HHPOPMaLMOHHBIX PECYPCOB B CHCTEMax
3JIEKTPOHHOTO MpaBuTenbLCTBa» (2018-2019), NeOT-87-58 «CoBepuieHCTBOBaHHE
TeOpeTHYEeCKMX  OCHOB TNEpCIeKTHBHBIX 3HEPro- H pecypcocOeperatolmux
TEIOMacCOOOMEHHBIX MPOLIECCOB CIOXKHBIX XHMHKO-TEXHOJOTHIECKHX CHCTEM
HOJTYYEHHS YUCTHIX NPOayKTOBY» (2017-2020).

Llenbio Hecae0BAHKA 3aKITI0YaeTCs B pa3paboTKe METOZOB U aNrOPHTMOB
HHGOPMALMOHHON  MOANEPXKKH MpHHATHA  pelleHHH B COBPEMEHHBIX
HHGOPMALMOHHO-YNPARIAIOIHKX CHCTEMAaX HAa NPHMEpax MNPHIUTAfHBIX 3anad
TEpPMOAMHAMKYECKON ONTHMH3ALNH 3HEPrOTEXHONOTHIECKHX MPOH3BOACTB Ha
OCHOBE MpUMeHeHHs COBPEMEHHbIX HH(OPMALMOHHBIX TEXHOJIOTHH U METONOB
3KCEpPreTHYECKOro aHaIH3a.



3apaum HeCJIeAOBAHAA:

paspaboTka METO0B CHHTE3a ONTHMATLHOH CTPYKTYpPHI
SHEPrOTEXHONOrHIECKHX YCTAHOBOK Ha OCHOBE HCMOJNB30BAaHHA CrOCOGOB
CTPYKTYPHO OITTHMH3ALHH;

060CHOBaHHE METOAMKM aHanu3a  3(QeKTMBHOCTH 3JHEpro- H
TEIUI0OTEXHOJIOrH9eCKHX NMPOLIECCOB HA OCHOBE HCIOJIb30BaHHsA 3KCEPreTHIECKOro
TPHHLIANA TEPMOAHHAMHUYECKONO aHanm3a;

pa3paboTKa MIDKEeHepHOH METONHMKH pacdera 3KCEprHH TEXHOJOrHIEeCKHX
NpPOLIECCOB, KOTOpas B OTNIMYHE OT CYIRECTBYIOIIHX MOMKET OBITh HCHOMb30BaHA
I BCEro Kiacca CyLIeCTBYIOLHX HEproTeXROJIOFHYECKHX MPOLIECCOB;

oueHka 3G¢EeKTHBHOCTH HCCIEAYeMBIX TEXHONOrHIECKHX MPOLECCOB H
onpefelieHHe ONTHMAILHOTO YPOBHA MPOHM3BOJMTENILHOCTH 3JHEPro- M
TEIUIOTEXHONOTHIECKOH YCTaHOBKH;

BHIpaOTKa YMpaB/IEHYECKUX pelleHH i, HampasIeHHbIX Ha ofecrnedeHne
ONTHMANTLHOTO ~ YPOBHA  MPOM3BOOMTEILHOCTH  SHEPIOTEXHONOrHIECKOH
YCTaHOBKH M MPOBEpKa MOJYYEHHbIX PELICHHH B OMKITHO — MPOMBILIICHHBIX
YCIIOBHAX.

O6neKTaM HCUTeA0BAHHKA ABIAIOTCA IHEPrOTEXHONOTHIECKHE MPOLECCH
yrpaBiieHHs H TEXHONOrHYecKHe MOMYJH, a TalKe JHHAMHYHO H3MCHAOIMACCS
NpoLiecCE Ha MPOM3BOACTBEHHBIX MPEANPHATHAX, METONOB M ANOPHTMHYECKHX
TEXHOJIOTHii, TMOMOralomKUX NPHHUMATh pelleHHs B CHCTeMax YINpaBjICHHA
undopManmeii, ONMTHMH3ALHH, 3aKOHOMEPHOCTEH MPOLIECCOB YNPaRIIEHHA.

Ilpenver HCCOCIOBAHHA  COCTAB/MIOT METONBI H  AIFOPUTMBI
HHPOPMALMOHHOH TNONNEP)KKH NPHHATHA peueHHi B nHpOPMALEOHHO-
YApaBIAIOLIMX CUCTEMaX M JUHAMHIECKH H3MEHIOMHAMHCA MPOHecCaMH.

Metoas! uccnexoBanust. [IpH BLINONHEHUH HCCIENOBaHHA NPHMEHAIHCh
METONEI M HAyYHBIE TOJIOXKEHHs CHCTEMHOrO aHalM3a, COBPEMEHHOW TEOpHH
aBTOMATHYECKOIO YNpPAaBJICHHs, METOAB TEOPMH HCKYCCTBEHHOTO HHTEILIEKTa,
MaTeMaTHIECKOr0 MOJEIMPOBAHUA H OINTHMH3ALIUM XMUMHKO-TE€XHOJIOTHYECKHX
NPOLIECCOB H CHCTEM, TEPMOOHHAMHYECKOH ONTHMH3ALMH H 3KCEPreTHIECKOro
aHanK3a, a TakKe MPOrpaMMHOI HIDKEHEPHH ¥ TEOPHU MPHHATHA peleHHil.

HayuHasi HOBH3HA HCCJICAOBAHHSA 3aKNIOYAETCA B CHEAYIOLIEM:

pa3spaboTaH MeTOA CHHTE3a ONTHMAIbHOH CTPYKTYphl 3HEpro- H
TEIUIOTEXHOJIOTHIECKIX YCTAHOBOK M KOMIUIEKCOB Ha 6a3e MCMOJIL30OBaHHA
METOOB CTPYKTYPROI1 ONITHMH3AaLIHH;

NpeanoKeHa HIbkeHepHad MeToluKa aHaiH3a 3(EeKTHBHOCTH 3Hepro- M
TEIUIOTEXHOJIOFHYECKHX YCTAHOBOK Ha OCHOBE MCIIONb30BaHHSA SKCEPreTHIECKOro
ApHHLIHNA TEPMOAUHAMHIECKOTO aHaTH3a;

pa3paGoTaHbl  QITOPHTMBI  CTPYKTYPHOH  ONTHMH3alMH  TEIUIOBBIX
TIOJICHCTEM 2HEPrOTEXHONOMHYECKHX MPOLIECCOB;

pa3paboTaHsl anropHTMbI 3KCepreTHIECKOH OLIEHKH
IHEProTEXHONOrHYECKHX NpPOLIECCOB, CBA3aHHBIX C MpPOLECCaMM INEpBHIHON
nepepaborky He(TH.

l'lpalcrmlecxue pe3synbTaThl HCCIEAOBAHHA 3aKII09al0TCA B CJICAYIOIOEM:
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pa3paGoTanbl anropuTMbl H MPOrpaMMEI CTPYKTypHO# ONTHMH3ALMK
TEerUIOBBIX NOACHCTEM 3Hepmemouomqecm APOLECCOB;

pa3paGoTaH KOMIUIEKC allfOPUTMOB M NPOrpaMm 3KCepreTNdeckoi OLEHKH
3HEproTEXHONOrHIECKHX MPOLIECCOB MPHMEHHTENBHO K Mpoueccam nepBHYHOM
nepepaboTKH HedTH;

pa3paGoTaHHEIC METOIMKH M QIrOPHTMBI  HCMOJL3OBAHE! MpH OLeHKe
3((EKTHBHOCTH OTAENBHBIX Y3IOB H YCTAHOBKH B LIJIOM JUIA JeiCTBYIOLIETO
anexTpoobeccoNHBaloImas  YCTaHOBKa, aTMoc(epHo-BakyyMHas  Tpy0OdaTka
(QJIOV-ABT); ’

Ha OCHOBE NMpPOBEJEHHONO aHANKM3a BHIABJEH2 BO3MOXHOCTh MOBBILICHHA
5 (eKTHBHOCTH  TNPOM3BOACTBA 33  CYET ONTHMAILHOH  OpraHu3aLuu
JHepreTHIecKoii 9acTH YCTaHOBKH.

JloCTOBepHOCTh  pe3yAbTaToB  McciaenoBanmsi,  JI0CTOBEPHOCTh
PE3YJIETATOB HCCIEOBaHHsA 0G0CHOBBIBACTCA AHATHTHIECKUM 0630poM Hay9IHBIX
My6nuKanuii B IpeMETHOM 06/1aCTH AMCCEPTAHOHHOH paGoTsl, NCIONE30BAHUEM
HaKOIUIEHHOTO TEOPETHIECKOro M NMPAKTHIECKOrO OMbITa NpUMEHEeHHs METON0B U
aNrOPHTMOB MOMJEPKKH NPUMHATHA PeIleHHH, HANpaBIeHHBIX HAa OJHEpro- H
pecypcocOepexeHHe MpH  YNPABIEHHH  CIOXHEIMH  TEXHOJOTHIECKHMH
npolieccaMM M NMPOM3BOACTBaMH, OUEHKE KadecrBa M HAJIGKHOCTH
¢yHxupoHMpoBaHus MHGOPMALWMOHHO - YNPAaBIMIOMIMX CHCTEM, CTPOrHM H
KOPPEKTHEIM HCIIOJIE30BAHHEM METOJOB TEOPHH M NpPaKTHKH HMCKYCCTBEHHOTO
HHTEJLNeKTa, TEOPUM HEYeTKHX MHOMECTB, JIMHIBHUCTHIECKHMX MEPeMCHHEIX,
(MATKHX» BRIYUCIICHMH, MAaTeMaTHIeCKOro H HMHTALHOHHOTO MOJEIHPOBaHHA H
MHOTOKPHTEDHAIBHON  TEPMOJMHaMM4eCKOH  ONTHMH3aUMH, @  Takke
BEITUC/THTENBHBIMH KCTIEPHMEHTAMH N0 anpobaiy Npe/IoKEeHHbIX mopeneii v
aNIropHTMOB.

Hay4qnast ¥ NPaKTHYECKasi 3HAYHUMOCTD Pe3y/IbTATOB HCCICA0BAHMSL.

Hayunas 3Ha9MMOCTh pE3YJILTATOB TEOpeTHYeCKMX H NPHKIANHEIX
HCCAeNoBaHNi COCTOMT B TOM, 9T0 ofecreyuBaeTcs MOBelIeHHe JHEpro- M
pecypcoddGeKTHBHOCTH ~ CIOXKHBIX ~ XHMHMKO-  TEXHOJIOTHYECKMX ~ CHCTEM
NpOMEIIUIEHHOH nepepaGoTkn HedTH HAa OCHOBE HCMONB30BAHMA MCETOLOB
CHCTEMHOTO aHanu3a M 00paboTkH  HHGOPMALWMK, TEOPHM MPHHATHS PelICHHH,
MaTEMaTHYECKOT0  MOJEJHMPOBAaHMA,  ONTHMMM3alMM  HHTEJUIEKTYalbHOro
ympasJieHHs AMHAMWIECKOMY o6bexTaMu.

IMpakThgeckasd 3HAaYHMMOCTb PE3YNBTATOB MCCNE/OBAHHA 3aKIIOHACTCA
paspaboTkaMH METOOB H IFOPHTMOB MOMIEPKKH NPHHATHA peueHui ans
TEPMOANHAMMYECKOTO ONTHMM3ALMK Ha OCHOBE KpWTepHii 3HEpro- M
pecypcocGeperkeHns ¥ NOBBILIEHHA KA9eCTBa MPOAYKLUHUH HaM PHMEPE CI0KHBIX
TEXHOJOrMUECKHX NPOLIECCOB H MPOU3BOACTB.

BueapeHHe pe3yibTaTOB HCCJeAoBaHMs. Ha oCHOBaHMH MONY9CHHBIX
pesyibTaToB mo paspaboTKM METONOB H  &IrOpHUTMOB uH(pOPMALIMOHHOH
NOJNEPKKH MPHHATHA pelleHui  MHGOPMALMOHHO-YNPABIAIOMME CHCTEMBI
CJIOMHBIX XMMHKO-TEXHOJIOTHIECKHX TPOLIECCOB:
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@IMOPHTMBl H  APOrPaMMBl  ONTHMANHO-CTPYKTYPHOIO OOTHMH3ALHH
TENMIOTEXHOJIOMMYECKHX YCTPOHCTB B METOJHKA CTPYKTYPHO-NAapaMeTPHYECKAA
ONTHMH3AUHA TEMIOTEXHONO-THYECKHX YCTpoiHCTe BHeZpeHH B OO0 “Unnas
HIT3” (Cnpasxa MHHHCTCPCTBO MO PasexTHIO MHGOPMAUHOHHEX TEXHOJIOTHH B
koMmyrHkauni Pecny6muiu VsGexucran Ne 33-8/7050 ot 24 noaGpa 2020), B
PesyNbTaTe METOAMKA N03BOISET NOBLILIEHHIO J3HEPro3(PeKTHBHOCTH IPOLIECCOB
nepsHuHOl nepepaboTku HeTH M ra30BOTO KOHACHCATA Ha 5,5% u coxpamunca
BDEMA NPHHATHA ONTHMAILHEIX pEUICHHH [0 PECTPYKTYPH3ALHH CTPYKTYphI
ONTHMH3HPYEMBIX TEXHOOrHIECKHX MpoLeccos Ha 15-20%;

METOIHKa 3KCEPIeTHYECKOr0 aHATHIA ITPOLIECCOB 2HEPrOTEXHONOTHYECKOr0
ynpaBNCHHA  nepeRdHOH  nepepaGorkn  Hedta BHeapenn B AO
“O‘ZLITINEFTGAZ” (Cnpaska MEHHCTEPCTBO 0 Da3BHTHIO HH()OPMALHOHREIX
TeXHoIOrHH H xoMMyHHkaumif Pecny6aumxu Vibexucrar Ne 33-8/7050 or 24
HOa6pa 2020). B pesyabTare CO3AaH BOIMOXHOCTL NOBHILIEHHS 3()(EKTHBHOCTH
npoussozcts Ha 0,072%.

Anpobauus pesyanTaToB HccaeaoBarua. Pesynstath pedepupyeMoro
HCC/IeNoBaHHA anpoGHpoBanEsl, ofCy:RAeHH M mnomywMnn onoSpeHHe Ha 3
MERIOYHAPOAHEIX H 8 pecmybIMxaHCKIX HAYYHBIX KOH(EePEHLMAX.

Ony6aHKoBaHHOCTL Pe3y/bTATOB MceaeaoBanHf. Bcero no Teme
AHCCEPTAMOHHOIO HCCIIEIOBAHHA OMyOnHKOBaHO 22 Hay4HBIX PRGOT, H3 HHX OJHE
moHorpatus, 7 KypHanbHBIX crateli (B ToM uHciae 2 B 3apyOexHBIX H S
PeCyGAHKAHCKHX KYPHANAX, PEKOMEHIOBAHHEIX Briclielf arrecTaudoNHON
KoMHCCHelf PecnySnmkn V3bexucraH Om9 NnyOGNWKAUMH OCHOBHBIX HAyYHBIX
PESYNLTATOB NOKTOPCKHX AHCCEPTALHM), 8 Takke nonysexo 1 cBHpeTenseTBO ©
" PErucTpauHH nporpamm ang 9BM.

Crpyxrypa u ofnem auccepranas. JHCcepTauMa COCTOMT M3 BBENEHHS,
YETBIPEX IN1aB, 3AKI0YEHHS, CAHCKA HCNOIB30BAHHON TUTEPATYPH 1 NPHACKEHHI,
O6umit oGsem nucceprauun cocragager 118 cTpanun MamMHONKCHOrO TEXCTA.

OCHOBHOE COAEP)KAHME N CCEPTALITH

Bo BBesenHH OGOCHOBAHE! AXTYQILHOCT M BOCTPEOOBEHHOCTL TEMBI
AHCCEPTALMH B COOTBETOTBHH C NPHOPHTETHBIMH HAITPABTEHHSAMH Pa3BUTHA HAYKH
H Texnonorun PecriyGauku VsGexucraH, copmymupoBaHE! uenh M 3amavH,
yKasaHsl O0OBEKT M NpPEIMET HCCAEGROBAHHS, HINOXKEHHI HAYYHAR HOBH3HA H
NPAKTHYCCKHE  De3yNbTaThl MCQJIGHOBAHHA, ODOCHOBAHA NOCTOBEPHOCTH
MONYYEHHBIX pe3y/IbTETOB, NpPHBEAEHE! CBEACHHA O BHCOPEAWM B NpaKTHKY
PE3yALTATOB HCCREAOBAHHSA, JaHA HHGOPMalna 06 omyGnMKOBaHHBEIX paboTax m
NPHBEICHbI CBEACHHA O CTPYKTYPEe AHCCEPTALEH.

B mepeoit rmaee amccepTaumu, o3ariaBicHHoNH «CHCTeMB! ynpaBneHHs
MOAAEPRKOH BPUHATHA pemiensii W TEHACHUMH HX PAIBHTHE» PacKPITHI
cBeaeHns o6 HcCNENOBAaHHM, MOCBANICHHOM noBbuUEHHIO  3¢idexTurHOCTH
YHKUHOHHPOBaHHS COBPEMEHHEIX HHGOPMALHOHHO - YNPABAAIONIHX CHCTEM C



NOMOILI0 METOAOB H &INOPUTMOB HH(OPMAIMOHHOA DOANEPKKH NPHHATHA
YNIPaBIEeHICCKAX PEInCHHAI. o

B nepso#i rnase paGore m3nOweHbl OOINME OPHHOMOE MOBLINEHHA
sreproadipeKTHBEOCTH B pecypcocGepekeHAs B MPOMBIIUIEHHKIX MPOH3BOACTBAX.
Packpeita CYmHOCT: 3ReprocOepexeHHs NpH TEXHONOTHYSCKOM pasieieHHH
MHAOTOKOMIOOHEHTHbIX BemrecTs. CopMynHpOBaHbl OCHOBHBIC OPHHLMIB! NPHHATHS
pemeHHA 0OpH peanHsaumn 3HeprocOeperaroime MONHTHKM H  MOBHIICHHH
3¢ (peKTHBBOCTH HCIONE30BAHUA CBHIPHEBBIX H JHEPrETHYECKHX pECYpPCOB B
MPOMBIILIEHHOM MPOH3BOACTBE.

TlpoaHanH3HpOBaREl OYTH NPENOTBPAlCHHA 3KCEPreTHYeCKHX MOoTeps,
BOSHHMKEIOIMX B JHEPrOTEXHONOrHYECKHX  YCTAHOBKaX  BCNEACTBHE
TEpMOAMHAMHUYECKOH HEOGPaTHMOCTH, YCTPaHEeHHE KOTOPbIX BO3MOXKHO JIMIIB IPH
ofparHMOM BEICHHH TEXHONOrHYECKONO MPOLIECCR, a Taloke YCIOBHAX
MaKCHMANbHOH YTHIH3aHH BTOPHYHBIX 3HEPreTHUCCKHX PeCypCoB.

Bo propoit rnase auccepranuy, o3arnasieHHold, «MoeaH H aNropHTMbI
NOAAEPKKH NPHHATHS pewennii B CHCTeMax  YHNpaBJIEHHA
TEeMUIOTEXHOJOrHYeCKHMH  ofbexTaMH», €  KPHTHUEGCKHX  MO3HOMMH
NpPOaHANM3HPOBAHO  COBPEMEHHOE  COCTOAHME TEOPHH H  [PaKTHKH
(YHKOHOHHPOBAHHA CHCTEM HOpAepikka npuHarHa pemenudt (CITIP) u
BRUIAB/ICHB! TCHACHIHY HX AANbHEHIIHETO Pa3BUTHSA H COBEPIICHCTBOBAHHA.

Bo Bropoif rnase auccepTAmMH HCCIEAOBAHO NPHMEHEHHE METOZOB
CHTYaUHOHHOrO yMpaBNeHHd, COBPEMEHHBIX cnoco6oB 06paloTkk HAaHHBIX R
CAeJiad BBIBOA O NPHMEHHMMOCTH H NEPCIIEKTHBROCTH PacCMarpHBacMoro noaxona.
MNocnensee ceA3aHO C yMeHblIeHueM paGoThl IKCOEPTa B OPONECCE NPHHNTAS
pelneHnii ¥ HaCTPOAKH CHCTEMBI HA KOHKPETHBIH OOLEKT ynpasneHus.

AHatH3  MOIEIH  MHOro()aKTOPHOrO  NMpPEACTABIEHHA  CHTyaOuif,
XapaKTepusyloWMX OpeaAMeTHylo ofnacTh, a Taloke pelleHuli Opo6neMHBIX
CHTyalH# CBUAETENBCTBYET 00 3tdexTHBHOCTH GOPMaNH30BAHHOrO ONKCAHUA — B
CMBICIIE MNPHUMEHERHA PpasiMYHBIX METONOB MpOBeleHMs KiIaccu(puKaumm,
($hopMHpOBaHNY BOSMOXHBIX CHTyaldii H reHepauMd pelleHHi B MpoOREMHBIX
CHTYalusX.

[IpeanoxeHs! aMropuT™MEL: KIaCCHPHKANUK C YMETOM PasiuYHBIX KIaccoB
Mpo6AEMHLIX CHTYaLUHH; NPHMEHEHHS PErpeccHH NPH NEHEPHPOBAHKK BO3MOXHBIX
caTyauuh, AN NONOMHEHHA 6a3kl 3HaHUH, HOPMUPOBAHUA pelieHHi MPobIeMHbX
CHTYaum# Ha OCHOBE IBOMIOUMOHHBIX anropuTmoB. [Tokaszano, 4To pacCMOTpEHHbIE
aropuTMbl IPHMEHHMEI B MPHIUIAAHLIX 3ana4yax NOCTPOCHHA CHCTEM MOMNEPIKKH
MPHAATHA peneHul B HHGOPMALMOHHO ~ yNpaBnsIoMHX cucTemax. [Ipeanoxena
CTPYKTYpa cHcTeMbl HHGOPMALHOHHON MOANEPKKH NPHAATHS pelleHHH Ha Gase
pacCMOTPCHHLIX B INIaB€ METOROB H AIOPHTMOB, oﬁecneqnaaxomax BO3MOXHOCTB
CHHTE3a CHCTCM [OAAEPHKH OPHHATHA pelleHHH M pasNHYHBIX [PeIMETHLIX
obnacreii.

PeanuzopanHuifi B  AuccepranMoHHOM pafore MOAXOX  NO3BONAET
paspalarbiBath HHQOPMALHOHHOE ObecneyeH e MOMIEPHKH IPUHATHS pelIeHHH
B KHGOPMALMOHHO — YNPABAAIONHX CHCTEMAX U HX MPOrPaMMHOE BOILIOLIEHHE, a



Take 3pdexruBHee BLMHCIHTEIBHEIE JKCIEPUMEHTHI C TOYKH  3DCHHA
yMeHbIIEHHs: 3aTpar BpeMeHH Ha HacTpoHKy CHCTeMBl, NPOrHO3HpOBaHHA
Npo6neMHEIX CHTyalHil ¥ CBOEBPEMEHHOTO MPHHATHA PEIeHHi.

Tpersa rNaBa AMCCEpTALMKM o3ariaBieHHas «PaspaGoTka mopenedi u
ANropuTMOB  TOAJEP:KKH FNPHHATHS PeIeHHi [0  YOPaBJICHHIO
3HEpPreTHUeCKHMH NPOLECCAMID> TPAKTYeT TepMOAMHAMHYECKHE MNPOGICMEI
3Hepro- u pecypcocbepexeHns B COBPEMEHHOH XHMHUECKOH TEXHOOrHH. B ne#
BHINONHEH aHATM3 WH(OPMALMOHHLIX XapaKkTEpHCTHK OOBEKTOB XMMHYECKOH
TEXHONOTHM H  PackKphIT0  CyImECTBO  IKCEPreTHIecKoro  aHanMsa
9HEPrOTEXHONIOrHIECKHX YCTaHOBOK.

MeToaKKa CTPYKTYPHO# ONTHMH3ALMH SHEProTEXHOJIOHIECKHX YCTaHOBOK
Ha OCHOBE TEPMO3KOHOMHIECKOTO MPHHLUKNA COCTOUT B CIICIYIOMEM.
TepMo3KoHOMMECKas OLEHka 3(¢EKTHBHOCTH JJIEMEHTAapHOTO OOBEAMHCHHS
oxHoro xosomHoro (j) M ropsdero (i) moToKa NPEACTaBNACTCA ClENYIOLIHM
obpazom:

Cy=ch+cds

C f = FrZp
ij KTy

[MepeMenHas COCTARIAOAA ONIPEAEIACTCA U3 YPABHEHHA:
C% = (AEP. + GB%)b.

IMockoneky  MOMET  MPOHUCXOAWTH  3aUMKIMBaHHE, nenecooGpasHo
MCTIONB30BaTh METOJ Ppa3pellaloIHX CJIaraeMbiX HIM YCJIOBHO ONTHMABHBIX
TJTaHOB, NO3BOJISIOIIMIA PELNaTh BRIPOMICHHBIE 331a9H. .
Mertonuka CTpYKTYpHOH ONTHMH3ALMH TNpPEAnoNaracT 3HAHHE BEJIHIHHLI
3KCEPrHH TEXHOJNOTHIECKHX MOTOKOB, XapaKTepusylouleH ero MoTeHUMATBHEIC
BO3MO’KHOCTH MCHOJIb30BAHMA B SHEPTOTEXHONOrHIECKOH CHCTEME.

DKceprys, 3aTpadeHHas Ha MpoLecC, pacnpenensiercs Ha BHID@KCHHBIH B
e[MHHLAX 3KCepruu nonesHbii 3¢pgexr (N) U 3KCepreTHIECKNE NOTEPH In.

Easamp=N +IL. :
B cBA3H C 3TEM JMIA OUEHKH 3((EKTHBHOCTH OTACIBHEIX MPOLECCOB
HCTIONB3YIOTCA ~ XApaKTEePHCTHKH KO3(pQUUMEHTa HHTEHCHBHOCTH ) m
ko3ddHuneHTa 3xceprermecmNnmpb (nn):

=N __N_.
nN—B,,mp—NHI’OSIlNSl

n

Nn = E; 0< Nx <1

Tepmonunamuyeckas 3¢dexTHBHOCTL XHMMKO-TEXHOJIOrHIEeCKOH CHCTeMBI

XTC Moxer GBITh OLEHEHa C MOMOIbI0 KO3(dHLMEHTa TePMOXHHAMHIECKOH
3Q)EKTHBHOCTH 1), KOTOPHIA ARIAETCA dyukuuell Ny H Y OTAGNBHBIX €8
3NIEMEHTOB M KOTOPHIH OMNpEJeNiercs Kak OTHOIIEHHE KOJM9ecTBa 3KCEPruM
OTBEJIEHHLIX M3 CHCTEMBI LIEIEBbIX MPORYKTOB K 3KCEPriH 3aTPavCHHOrO CHIPbA H
SHEpruH, TO - €CTh

Eor

ne=24=fymn); 0 <y < 1.

Ell OAbL
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OGpaTHMCs K pacdery 9KCepriH B SHEProTEXHOJIOTHIECKHX poLieccax, npH
KOTOpPOM BBIUIEJAIOTCA JABE COCTARMOINHME 3KCEPTHH: (E1), xoTopas sBNAETCA
pe3yNbTaTOM HECOBNANEHHs TeMIeparyphl M JaBlleHHd pacCMaTpHBaeMOoro
BEIIECTBa C TeMnepaTypoii T, ¥ AarneHneM Py «OKpYKarolmei CpeD, i IKCEprun
(Ez), KOTOpasi CBA3aHA C YCTAHORJICHHEM PABEHCTBA XHMHYECKHX MOTEHLMATIOB
MEKIy COOTBETCTBYIOIMMH KOMIIOHEHTaMH pacCMaTpHBacMOro MOTOKa H
«OKpyXaiomwel  Cpemb, MOCKOJLKY TNpH  aHAMM3C  XHMHYECKHX H
He)TEXHMHIECKHX MPOLIECCOB BKHEHIMMHM SABIAIOTCA HMEHHO 3TH JBe
COCTABJIAIOLINE IKCEPIHH.

BrIpaKeHne Uis ONpefeNeHus Nepeoil COCTaBNAIoeH IKCEPTHH 3aNHCEIBACTCH
cleAyIomuM obpazom:

E; = Ad — ToA.S:;
roe A,l, A,S — OSHTANBOMA M 3HTPONHs, OTCIMTHIBACMBIE OT COCTOAHMS,
onpezenseMoro JamieHueM P, u Temneparypoii T, OKkpyxkatome# cpeapl, 10
CyLIeCTBYIOMEr0 COCTOAHHA.

Jlna npoLeccoB, MPOTEKAIOMUX MpH NOCTOAHHOM AABJICHHH (aTo umeer
MecTo M B NpOLeCcaXx NepBHUHOl nNepepaboTkH HedTH, T.e. ARIMOTCA
n300apEaecKMMH), 1A pacyeTa SHTAIBIMH M SHTPONHH  MCMOJB3YHOTCA
cleyIomne ypaBHEHHA:

T
R,
A°S=ITO ?Q- = "‘To —7'_0

rae C, — WCTHHHAs MaccoBad TEIUIOEMKOCTb NMPH MOCTOAHHOM JIABNICHHH; T -
TEMIEpaTypa TEXHOJIOrHIeckoro notoka B K. :
YpaBHeHHe, XapaKTepu3yioliee 3Heprio paccMaTpiBacMOro BEINCCTBa NpH Pou
To, AIMEET BHA:

E,=EF+Ep +Ey
Beswauna EJ npu pacCMOTpeHMH Npoliecca M30TEPMMHMECKOro pacilMpeHus
PaccIHTHIBAETCA CHISHYIOLNHM 06pasoM:

EP = Iy — lgux + ToASHeﬁp'

Besmunna Ey mpepcraBnser cofoff MHHHManbHYIO paboTy, KOTOPOIO HYKHO
3aTpaTHTh MpH 06PaTHMOM pas/ieNicHHH MACATLHON CMECH Napos:

Ey = —RT, Zx,tnx,
{

TakuM 06pa3oM, 3Kceprus, BO3HHMKAIOI[ad M3-33 PaMIKdMsi COCTaBOB
paccMaTpHBacMOro BELIECTBA M OKpYXaiolleH CPefibl, B MpoLecce pasneneHus
GyZneT onpenesaTbCA N0 YPaBHEHHIO:

T
Ey = Kﬁ + Iy — lpux + TOASHe05p + (—RTO z x;lnx;)
i
D10 O6CTOSTENLCTBO OCOGEHHO BDKHO NP  aHaHM3e MNpPOLECCOB

HedTenepepaboTKM, TNOCKONbKY YCTAHOBHTh TOUHBIH COCTaB HepTH H
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He(TENPORYKTOB He NPEeJCTARIAETCA BO3MOXHEIM. MeTo/MKa MO3BONAET MpH
aHanuse HedrenepepabarpBaIOMUX MPOMBIIUIEHHLIX MMPOH3BOACTB ONMEPHPOBATH
(paxLMOHHBIM COCTABOM TEXHONIOrHUECKHX MOTOKOB.

YeTpepras r1asa AMCCEPTaLH o3arnasneHa «[IpaKkTayeckas peannsanas
H pe3ynbTaThl JHEPreTHYecKoil CHCTeMbl YNpaBjeHHs HA Yunazuckaii
He(TenepepabaTeiBarommii 3aBom).

[py awanuse YCTAaHOBKH NepBHIHOH nepepaboTkn HedTH OLEHKA
TepmoauHamuueckoi 3ddexruBrocTH mpoueccos (IJIOV-AT, 2JIOY-ABT)
OCHOBAaHA Ha HCCIEA0BaHUM 3¢ (HEeKTHBHOCTH KKAOTO OTACNBHOIO annapara.
Tpu oueHKe TepMOAMHaMUIecKol 3¢deKTHBHOCTH MpoLeccoB M TerviooGMeHa
6e3 yaeTa noTeps TeIvia B OKPYKAIOLIYI0 CpeNy H, He yIHThIBad THAPABIHIECKOro
COMpPOTHBJICHHA TEIUIOOOMEHHOro ammapata (Y10 MpaBOMEPHO B CHITY
NOCTOSHCTBA AARIECHHA B Temoo6MeHHoH annaparype HedrenepepaGaTsBatomux
NpOM3BOACTB) KO3((HUMEHTEI HHTEHCHBHOCTH Tpolecca M TerwiooGMeHa
3KCepreTHIECKHX NoTephb ONpEASTIAIOTCS CenyomuM o6pasom:

= L(T—To) .
T (T, = Tp) ’

(Tr - Tx) /(T T )
g =0Qrl, —T”:

roe Qp — KonudecTBo mnepefaHHoro nonmesHoro Temna; Tx (Ty) - cpemmas
TEPMOAHHAMHUECKAs TEMIEPATYPA XOJNIOAHOTO (TOpAYero) NoToKa.
IMonesuniit 3¢pdexr coBCTBEHHO PeKTH(HKALIHH V1A MPOCTHIX PEKTHHUKALHOHHBIX
KOJIOHH MOXCHO HaifTH, KaK PasHOCTb MEXKIY 9KCEPrHiMH NPOAYKTOB H BXOAHOrO
MIOTOKA MUTaHHA: _

N= Ep + Ew - Ef .

BHyTpennne notepd (TO - €CTb MOTEpH OT HeOOPaTMMOCTH) Ui
MaccooGMEHHOro anmapara CBA3aHB! ¢ anuabaTHLIM MPOTEKAaHHEM Mpollecca B
HeM. BHyTpeHHHe TNOTepH ONPENENAIOTCH M3 3KCepreTwdeckoro Ganaxca
peKTHUKALHOHROMN KOJIOHHBI:

n=Ew1+Er1+Ef—EP"Ew_ r2 — Ew2
Orciona Ko3(p¢HUMEHTH HHTEHCHBHOCTH mpouecca TemioofMeHa u

3KCEPreTH4ecKHX norepb MMEIOT BAAL

>
Ewy

Ey,— (Ep +E, —E;)
DYHKUMA MHTEHCUBHOCTH ONpEAEIAETCA CyMMOH 3KCeprHii MOTOKOB Ha BBIXOAC
3 11641 3a BLIYETOM CyMMBb] SKCEPTHi MOTOKOB Ha BXO/iE B Medb:
N=E,+ Ec,+ En,- E,- Ec,- En,
KoapduuueHT MHTEHCHBHOCTH Mpouecca Mojorpesa Hedtm H
HehTenpoayKTOB B neqH, 6yAeT HMETh BHA:
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_Eg+E4+En; —Eg —Es —Epy
Oy = - E, +E,

TMpouecc NonOrpesa MOTOKOB B Medax CONPOBOXAAeTCA Kak BHYTPEHHHMH,
TaKk M BHEIIHAMH NOTepAMH. BHyTpeHHHWEe noTepH, TO-€CTh MOTEPH OT
HeoOpaTHMOCTH TMpolecca, CBf3aHbl C JBYMA SBICHMAMH: HeoOpaTHMEIM
cropaHueM TOILTHBA M HeOOparHMBIM Temwioo6MeHoM. OHK MOTYT GBITh OLlEHEHBI
U3 3KcepreTHaeckoro Gananca neau:

M =E; +E, +E +E;+Ep —E —Ecs —Epz — g2
BHelmHHEe 3KCEPreTHIHCKHE MOTEPH ONpeJeNdloTcs KCEpriell JHIMOBBIX ra3oB
E, . KoadduumeHT 3KCepreTHIHCKIX NoTeph OLEHUBACTCA N0 YPABHEHMIO:
_ Ex+Ep—(Eca +Ena+Ecs—Eci —Ec3—Eny
Mo E;r+Ep+Ecy +Ec3+En;

Jing BLIABJIEHHMS Pe3epBOB NOBHINEHHS 3(pEeKTUBHOCTH MPOHU3BOACTBA M
onpeneneHus  ONTHMMAILHOrO YpPOBHA  MPOM3BOAMTENILHOCTH  pPacCYHTaH
aKceprerudeckuii Gananc M npoBegeHa oueHka 3Q(eKTHBHOCTH YCTaHOBKH
JJIOY-ABT. PesynbTars! pacuera npepcTarieHs B Tabn. 1 1 Tabn. 2.

Tabauua 1
Pe3yJLTaTh! pacueros
PexruduxaupuoHHbIe Tpy6uarsie neuu
TemwrooGMeHHAKH KOJIOHHEI
K-1I K-2,K-6 K-8 -1 -2 -3
K-7,K-9
nwy 0,536- 0,09 0,163 0,1 0, 0, 0,
nNn 0,882 I 0,380 28 168 165 I61
0,02 - 0,46 0,42 i 0,6 0,72 0,73 0,7
5 67 3 6 58
Tabsnua 2
Pe3yJbTaThi pacieroB
TexHONOrHMECKHif NOTOK E;, E,,KkKan/xr E,kxan/xr
KKaji/kr
Cuipasn HedTh 0,077 60,27 60,347
Tapw ¢p. HK-180 m3 K- 1 90,74 108,12 198,86
Ot6enzunentas Hedrs u3 K- 46,02 45,62 91,64
I 86,43 101,06 187,49
Iapt1 ¢p. 85-180 m3 K-2 11,37 80,77 92,14
®p. 180-220 uz K-6 21,28 61,88 83,16
@p. 220-280 u3 K-7 40,13 42,52 82,65
®p. 280-350 n3 K-9 67,33 29,67 97,00
MazsyT u3 K-2 20,49 87,10 107,59
Crabunbbiit 6en3nn u3 K-8

PesynbTare! pacuetoB (Tabn.2) 0 ToM, 9TO BTOpas COCTaBIAIOLIAA S3KCEPrUl
NpeACTaBIAeT 3HAUMTENbHBIA BKNaA, a [y Jierkoil ¢pakuuu HOCKONBKY A
paszesieHus K Helt Hy’KHO MOABECTH MEHbLIE S3HEPrHH, 9eM K TAIKEJIOH, NpeBhInacT
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nepyio cocrammsmomylo. OTCiofa ClIeAyeT, JT0 Jjerkue ¢paximu obnanator
Gonpimell yAenbHOl paGoTocnocoGHOCTHIO.

Kak nokasan A0NOAHUTEIBLHLI aHaTH3, HCMOJE30BaHHE TeIUIa OTXOAAIINX
ABIMOBBIX ra3oB i o6orpesa KOT/JOB-YTHIM32TOPOB  HE3HAYHMTEIBHO
YBEAMIHBAET KO((HULUMEHT MHTEHCHBHOCTH. Ko3((MUHMEHT IKCEpreTHIecKHX
notephb CHibKkaercs Ha 15-20 %

TakuM 06pa3oM, 3KCepreTMdeckHii aHamu3 TeErUIOOGMEHHOH CHCTEME!
BBIABWI BO3MOXHOCTh yBeNnuuuTh €€ 3(¢eKTHBHOCTH 3a CYET H3MCHCHMA
CTPYKTYPHOH Oprasmu3aliy IOTOKOB.

Ipu ananu3e BO3MOXKHOCTEH NOBLIMIEHHU MPOX3BOANTEIILHOCTH YCTAHOBKH
HMCXOIMIIH I3 HEM3MEHHOCTH (PPaKLIMOHHOTO COCTaBa OTOMPAEMEIX IPOAYKTOB, IT0
MO3BOJAIET NMpPOBECTH aHanM3 DaGOTEl KOJIOHH MpH NOBBLIMEHMM HArpy3kH,
HE3aBHCHMO OT CHCTeMHl Telioo0MeHa, a 3areM, OpraHH3ys COOTBETCTBYIOLIUM
06pa3oM TEMIOBYIO MOACHCTEMY, AOOMBaThCA TpebyeMBIX TEPMONHHAMHYECKHX
pexxuMoB paboThl.

IMpH MareMaTHdecKoM ONKCAHWHM NpOLECCOB pekTHUKayn HedTH K
HedTenpoaykToB 6bUTa MCMOMB30BAHA METONMKA, KOTOpas B HAcTosmee BpeMs
NpHMeHseTcs Kak NpH pacdere AeHCTBYIOIMX NPOH3BOACTB, TAaK H B NPOEKTHBIX
pacyerax. 3Ta METOAMKA pacyeTa OCKOBaHA Ha TMOCEKLMOHHOM NpPERCTABICHHH
npouecca pekThduxauuy ¢ onpeneneHuem g dexTusHo# TeMIEpaTyphl B KKAO#H
CEKLIMH, XapaKTepusyloleii pacnpeeserne ¢ppaxuuii Mex /Iy BEpXHHM M HIDKHIM
NpOLYKTaMH Ha 0cHOBaHHKH akTopoB aGcopOLMM K OTNAPKH.

Jins NpoBepKH aNeKBaTHOCTH MOZENH H NMPaBHILHOTO 3a[aHKs CBOGOIHEIX
NepEMEHHBIX CHCTEM YPaBHEHHH MaTepHaTbHONO M HEPreTHIECKOro GanaHcos,
GbU1 MPOBe/ieH 3KCIEPHMEHT, B ONPEAENICHHH PacXOZOB, AABNICHHA, TEMMEPATYPbI
Ha TAapejKaXx KOJOHH, Talke ObUI BHINOJHEH aHAIM3 COCTaBOB ITPOXYKTOB
paspeneHusa. Ha puc. 1 mpeacraBieHbl pesynsTaThl aHanM3a KOJNOHH MpH
M3MEHEHHWH Harpy3KH, M3 KOTOPbIX CJIeQyeT, 9TO NMpH H3MEHCHHH Harpy3KkH
k03¢ QHLMEHTHl HHTCHCHBHOCTH KOJIOHH OCTAIOTCA MOCTOSHHEIMM BIUIOTH O
NPOM3BONMTENFHOCTH § MJIH.T/TOA, MOCNEe - CHIKaloTcd. B To e Bpems
KO3 P HIIMEHTH SKCEPreTHIECKHX NMOTEPh CHIDKAIOTCA. ITO 06BACHAETCA TEM, 9TO
3aTpaThl ¥ noJie3Hbli addexT pacTyT NpHOIH3HTENLHO NPONOPLUHOHANBLHO, B TO
BpeMs, Kak BXOAHaA DSKCEPrHa pacTeT Opicrpee aGCOMOTHON BEJIMIHHDI
3KCEPreTHIHCKHX NOTEPb, KK 32 CHET 3aTPaT IKCEPriH, TaK M SKCEPrHH duierMel.

[Ipu yBenuyeHuM Harpy3ku Bbllleé 8 MJIH.T/TOJ CHIDKAaeTCs MOJNE3HBIH
3¢ deKT, NOCKONBKY C yBeHdeHHEM (IIerMOBOT0 YHCNa YMEHBIIACTCS KOIKIECTBO
BEPXHEro NpoAyKTa, 06/aNaloLero HauBbicel yaenbHOM JKceprueii, 9To BeaeT
K yBenMdeHHIO KOI(QHIMEHTOB 3KCEPreTHIECKHX NOTEPh PEKTH(HKAIHOHHBIX
KOJIOHH.

CHikeHye Ko3(pHIMEHTOB IKCEPReTHIECKHX NOTEPh CBUIETENLCTBYET 06
3)(peKTHBHOCTH yBENHYEHNS HATPY3kH, MOCKOJBKY yMeHBIIEHHe K03 dummeHTa
NOTeph CHIDKAET yAEJbHbIE 3aTPaTe! Ha Toreo. Ha rpaduke Bhienena obnacts
NPOM3BONMTENBHOCTH  YCTAHOBKHM,  HauGonee  MpENNIOYTHTENBHOH  C
TepMOANHAMHIECKOH TOYKH 3peHUA.
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Puc.1. AHann3 GyHKIHOHNPOBAHMSA PeKTHOHKALMOHHBIX KOJOHH

Ha ocHOBBEI CTPYKTYpHO¥H ONTHMH3aLMH TEIUIOBLIX NMONCHCTEM, NPOBEACH

MOMCK ONTHMANBHOH CTPYKTYpEI CHCTEMEI TerooOMena, koTopas ofecreaHBaeT
3ajaHHYIO TeMIIEPaTypy CHIPA Ha BXOZAE B KOJIOHHY IpPH NPOH3BOAMTENHHOCTH 8
MiIH.T/rog. ONTHManbHasA CTPYKTYpa TEIUIOBOH MOACHCTEMBI MpPEACTABJIEHA HA
puc. 2 u Moker GpITh BRIOpaHa B KadecTBe CHCTEMBI TemwioobMena s DJIOY-
ABT npu Harpy3ke 8 MIH.T/TOZ.
i B ornn4Ke OT UCXOAHON CXeMBI TEIUIOBOMH MOAGHCTEMBI NMpELIOKEHHas
cXeMa MMEET TPEXTIOTOIHYIO CTPYKTYpY no chipoii Hedri. OnHaxko, eme Gonbmee
OpobneHHe mnotoka HedTH HenellecooOpasHO, IIOCKONBKY — COMNPSIKEHO
YMeHbLIEHHIO JIMHEHOH CKOPOCTH NOTOKOB.

OKcepreTHIeCKHi aHaNM3 nokasan, yTo yBeauduiach 3(pexTHBHOCTD Kak
OTOGJBHBIX aMMNaparoB H Y3IOB, Tak M BCell YCTAHOBKH B  LIEJIOM.
TepMoaMHaMHYECKHH  K.IJ.  COBEPLICHCTBAHHOW  pEKOHCTPYMPOBaHHOM
yCTaHOBKM JODKeH cocraBuTh 0,072, [loBblneHHe TepMOAMHAMHYECKOHN
3¢ }eKTHBHOCTH YCTAHOBKH 3a CHeT YMEHBINEHMA 3KCEepPreTHYeKHX MoTeph
NPUBOOHT K CHIDKCHHIO YAGIBHEIX 3aTpaT TOIUINBA Ha 5,5 %.
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Puc. 2. OnTumanbHas cucTeMa Teroo6MeHa yCTaHOBKH [PH

NPOU3BOANTEIILHOCTH 8 MITH.T/TO,

SAKJIIOYEHHE

OCHOBHBIE Pe3yJIETATEl HCCNIENIOBaHM NIPOBEAEHHEIX B AMCCEPTAUMOHHOM
pa6ore Ha Temy: «MeTOIb! K ANTOPHTMbI HHGOPMALKMOHHOH NOZEPHKHU MPHHATHS
pewennit B HMHGOPMALMOHHO-YMPABNAIOIIMX  CHCTEMax», CBOOATCA K
Clexyromemy:

1. Ha ocHOBE KPHTHIECKOrO aHaNu3a COBPEMEHHOTO COCTOAHHS TEOPHH H
MPaKTHKM pa3paGoTku U NPHMEHEHHA METOZIOB ¥ AINOPHTMOB HH(pOPMAIMOHHOM
NOAACPXKH TNPHHATHA YNpaBIeHYECKMX pelleHuii B HH(pOpMalHOHHO-
YNpaBJAOMHUX CHCTEMaX BHIARIEHH COBPEMEHHBIE TEHACHUMH PpasBHTHA H
COBEPLIEHCTBOBAHMA CTPYKTYPHOH H mNapameTpudeckoii TepMOIHHAMHIECKOR
ONTHMH3ALUHM 3HEPrOTEXHONIOTHIECKNX NPOLIECCOB HA OCHOBE 3KCEpreTHIeCKHX
nokasareneit.

2.ChopMynHpoBaHa KOHLENTyambHas MOAETs MNOMJCPKKH [PHHATHA
pelieHMt B 3JHEPrOTEXHONOTHYECKMX o0beKTax ympamieHns, Ha OCHOBE
pa3paGoTKH METOAOB M  MHCTPYMEHTAIBHBIX CPEACTB  ABTOMATH3allUH
¢opMHpOBaHHA AILTEPHATHBHEIX YNPABNEHYECKHX pelleHuii, OCHOBAHHEIX Ha
oObequHEHUH MapajurM aBTOMaTHYECKOr0 YNpamjieHHs H CHTYallHOHHOrO
MOZIEAUpOBaHNA.

3.Jlna gopMaIM3aLMH YNPABIEHIECKHX peIIeHHH U BEIRNICHNA KX CBOHCTB
MOCTYNUPOBAHb! YTBEPXKACHHA, TNPHMEHEHHE KOTOPHIX K MpEACTARICHHIO
yNpaBJieHIecKuX ~pelieHni obecneuMBaeT HMHBapHAHTHOCTE OTHOCHTENIEHO
NIepeCTaHOBKH /IEMEHTAPHBIX  YNPAR/MIOMMX  BO3AeHCTBHUM, OGpasyrolIuX
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ynparmsmomee pemenue. IIpemyioxkeH MeToll KnaccHpHKauuy CHTyauuu,
OCHOBaHHBIH Ha KJIaCTEpHOM aHanm3e (yHKLMH, KOTOpad KakOOH CHTyaumu,
comepkameiica B Oase 3HaHMfl, CTABHT B COOTBETCTBME HOMEpP KJacTepa,
XapaKTepH3yeMOro LIEHTPOM M PaflMyCcoM, a BCE CHTYalluH OTHOCAT K OHOMY H3
paHee BBEACHHEIX KJIaCCOB.

4.Pa3paboTaHa MeETOOMKA CTPYKTYPHOM ONTHMH3alMH  TeEILIOBOiA
MOJICHCTEMEI SHEPrOTEXHOJIOTHIECKHX CHCTEM Ha OCHOBE TEPMO3KOHOMHMIECKOrO
NPHHLIMINA, NO3BOJLIOINAY B OTIHIHE OT CYyLICCTBYIOIIMX METONMK, OTBICKHBATh
ONTHMAILHEIE, C TOUKH 3PEHHd HMCMONL3OBAHMA PpalMYHBIX MO CBOEMY
NOTEHHATY BTOPHIHBIX SHEPreTHIEeCKHUX PECYPCcOB, CXEMBI peKymnepalyH Teria
TEXHOJIOTHIECKHX MOTOKOB.

5.Paspaborana METOJHKa 3KCEpreTHIecKoro aHann3a
3HEProTEXHOJIOTHIECKHX NPOLIECCOB, NPHMEHHTENBHO K MpoLeccaM NepBHIHOI
nepepaboTkn HedTH, OCHOBaHHAA HA MCCNIEAOBAHKH NMPeoGpa3oBaHKA SKCEPriH B
TEXHOJIOTHIECKHX aflapaTax, 4T0 Mo3BOJAET 00BLEKTHBRO OLEHHUTh BO3MOXXHOCTH
HCOOJNL30BAaHMA pECYPChl SHEPTHH, LMPKyJHpylomeld BHYTpH XHMHKO-
TEXHOJIOTHIECKO# CHCTEMBI C TEXHOJIOTHIECKHMH NOTOKAMH.

6. BnepBrle mua oueHKH 3((deKTHBHOCTH mnpoueccoB MepBHYHOM
nepepaboTkn HedTH pa3paboTaH 3KkcepreTHIECKH METoM TepMOAHHAMMHIECKOrO
aHanM3a, IO3BOJIMBIOMK BREIABHUT pE3€pBbl MOBLIMNEHHA 3(¢PEeKTHBHOCTH
MPOM3BOACTBA M ONpPEAENUTh ONTHMAIbHBI YPOBEHb NMPOM3BOAWTEILHOCTH Ha
OCHOBaHHH HCTIONB30BaHKs Pa3paGoTaHHBIX METOIMK.

7. IlpennoxkeHbl aNrOPUTMBl M MpPOrpaMMEl CTPYKTYPHOH ONTHMH3aLMH
TEIUIOBBIX MOACHCTEM 3HEPrOTEXHOJNOTHIECKMX MpPOLECCOB, NpPHMEHEHHE
KOTOPbIX NO3BOJIAET PEMIaTh 3a7a9M ONTHMAIBHOIO MCIONE30BaHHA BTOPHIHBIX
3HEPropecypcoB, Kak i JAeHCTBYIOIIMX, TAK M U1 BHOBb MPOEKTHPYEMbIX
NPOM3BOACTB. B pesynbTare omTMMHM3UMPOBaHHAas TEXHOJIOrHYecKas CHCTeMa
MO3BOJIMNIA  COKPAaTHTh ONTHMA@ILHOE BpEMS MPHHATHA  peElIeHHs O
PECTPYKTYPH3aLIHH KOHCTPYKUHii Ha 15-20%.

8. PaspaboraHpl airopuTMBl M MNPOrpaMMbl JKCEPreTHUECKOH OLIEHKH
3HEProTEXHONOTHYECKHNX MPOLIECCOB NMPHUMEHHUTENBHO K mpolleccaM MEPBHYHOIM
nepepaboTky HepTH. Pa3paGoTaHHEIE METOAUKH M AITOPHTMBI SKCEPreTHIECKOro
aHanu3a nepeaaHsl npoexkTHOH opraHmsauuMn  «O°‘ZLITINEFTGAZ» pnsa
KCIONBE30BaHKA Ha CTalMH TEXHOJIOrMIECKOro MPOEKTHPOBAHUA HHHOBALMOHHBIX
MPOMBHIUIEHHBIX  HedTenepepabarpiBAlOIMX YCTAHOBOK M NO3BOJIMBIIMIA
NOBBICHTH 3¢pexTHBHOCTL npon3soacrsa Ha 0,072%.

9. PaspaGoTaHHbie METOOMKM, aNrOpUTMBI M mporpaMmsl  6but
HCNONIB30BaHb! Ui OUeHKH 3¢ deKTHBHOCTH paboTh! Bcell W OTAENBHBIX YacTel
OJIOY ABT. Onpepenuts 3((EeKTHBHOCTb MPOM3BOACTBA MOXKHO 33 CYET
ONTUMATLHOM OpraHH3aluK 3HepreTHdeckoif 9acTu oGopynosanus. B pesysbrare
yHAnoch MOBLICHTb 3Hepro3deKTHBHOCTh NepBrIHON nepepabotku HedTH H
ra3oBOro KoHaeHcara Ha 5,5%.
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INTRODUCTION (Abstract of the thesis of Doctor of Philosophy (PhD))

The aim of the research work is to develop methods and algorithms for
information support for decision-making in modern information and control
systems using examples of applied problems of thermodynamic optimization of
energy technology industries based on the use of modern information technologies
and methods of exergy analysis.

The objects of research work are energy-technological control processes
and technological modules, as well as dynamically changing processes at industrial
enterprises, methods and algorithmic technologies that help to make decisions in
information management systems, optimization, patterns of management processes

The scientific novelty of the research is as follows:

a method for the synthesis of the optimal structure of power and heat
technology installations and complexes has been developed based on the use of
methods of structural optimization;

an engineering technique for analyzing the efficiency of power and heat
technology installations based on the use of the exergy principle of thermodynamic
analysis is proposed;

a method for calculating the exergy of technological streams has been
developed, which, in contrast to the existing methods, can be used for the entire set
of existing heat technology devices;

_ features were identified and an assessment of the efficiency.of primary oil
refining p.rocesses was proposed and the optimal level of productivity of the
technological complex was determined; :

the necessary measures were determined to ensure the optimal level of
prot!uctlvxt}.' of'the installation and the verification of the obtained solutions was
carried out in pilot-industrial conditions.

Implementation of the research results. Based on the results obtained on
the development of methods and algorithms for information support for decision-

making, information and control systems of complex chemical technological
processes:

th‘f meth.odology of structural and parametric optimization of heat
engineering devices was introduced at “Chinaz Oil Refinery” LLC (Reference from
the Ministry for the Development of Information Technologies and
Communications of the Republic of Uzbekistan Ne 33-8/7050 dated November 24,
2020). As a result, the technique makes it possible to increase the energy efficiency
of the primary processing of oil and gas condensate by 5.5%;

algorithms and programs for optimal structural optimization of heat
technology devices have been introduced at “Chinaz Oil Refinery” LLC (Reference
from the Ministry for the Development “of Information Technologies and
Communications of the Republic of Uzbekistan Ne 33-8/7050 dated November 24,
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2020). As a result, the time for making optimal decisions on restructuring the
structure of the optimized technological processes was reduced by 15-20%;

the method of exergy analysis of the processes of energy-technological
management of primary oil refining have been introduced in JSC
“Q‘ZLITINEFTGAZ” (Reference from the Ministry for Development of
Information Technologies and Communications of the Republic of Uzbekistan
Ne33-8/7050 dated November 24, 2020). As a result, an opportunity has been
created to improve production efficiency by 0,072%.

The structure and scope of the dissertation. The dissertation consists of
an introduction, four chapters, a conclusion, a bibliography and annexes. The total
volume of the thesis is 118 typewritten pages.
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