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KHWPHULI (pancada noxropu (PhD) nuccepranusicu aHHOTAIUSICH)

Juccepranus MaB3yCHHHUHT 10J13ap0juru Ba 3apyparu. JKaxonaa Typap-
KOM  OMHONAPUHUHI HUCCUKJIMUK TabMHHOTH THU3UMIIApUIA DHEpPrusi Ba
pecypcTekaMKop KaiTa TUKJIAHAJIWraH OJHeprus ManOanapujaH (onganaHui
KypWIMAJIApUHU KYJUIalll €TaK4Yd YpuHJapAaH OWUpuHU srajamokia. «JlyHé
MUKECHIA DHEPrusl MIUIad YMKapullja KailTa THUKIaHAJAUTaH SHEPrus MaHOanapu
xuccacuau kamuzaa 20% ra OMMpPUIN KEPAKIMIHHH XMCOOra OJICak»’, OUHOIapHH
UCUTHII TU3UMUJA EKUIFU-OHEPTUS PECypClapUHHU TeXalauraH WHCOJSIIMOH
MacCUB Ky€Il UCUTHII KypUJIMaTapuHU aMaluéTra »OpHuil TUITHH TaK030 STa/IH.
My xuxatgaH OMHONAPHU WCUTHUII TH3UMHUAA CHHXPOH ailllaHyBud sICCH KyEIl
HYpJIaHUII pedIeKTopiaapy Ba HCCUKIUK KaMIIOBYH KypuiManapaaH GoiiamaHnIi
MyXHUM aXaMHUATra 3ra XucoOJaHaIu.

Kaxonna OMHO Ba MHIIOOTIAPHH HCCUKIUK TaAbMUHOTH THU3UMIIAPU YUyH
TaKOMWJUIAITAH [acCUB Ba aKTHB KYEII HCCUKIUK KypHJIMaJapUHUHT HIMMIA-
TEXHUKAaBUI acocIapuHM WNUIA0 YHKUIITa WYHANTUPWITAH WIMUN-TAIKUKOT
unuiapu onu6d 6opuiMokaa. by 6opana, siccu Ky€m HypiaHu peduieKTopiapu Ba
KHCKa MYIJATIN MCCUKJIMK >KaMJIOBUM KypHJIMajapra sra OYJraH WHCOJISIIMOH
WUCUTHUII TU3UMJIAPUHU  SPATHI, HCCUKIUK-TEXHUKABUM Ba TUAPOAUHAMUK
napaMeTplIapuHM acociialira anoxujia ybTuoop OepruiIMoKa.

PecnyOnukamusna OMHO Ba HMHIIOOTIAPHUHI HCCUKJIMK TabMUHOTH
TU3UMJIApUJA DHEpPTUs capPUHM KaMaWTUPHIL, EKWIFH PECypCIIapHU TeXalll,
IOKOPH HIIl YHYMUTA 9ra SICCH Ky€I pediekTopiapu Ba KUCKa MyIIaTIN UCCUKIUK
KamJlaruuiaap acocujaa Oapkapop HCCHKIWMK TabMUHOTMHU WMyiara KYWHII
I03aCH/IaH KEHT KaMpOBIM dYopa-Taa0upiap amaira OIIUPHINO, MyalsH
HaTIKaTapra spunnMokaa. 2017-2021 iimnnapna Yibexncron Pecny6nmkacuuu
sHalla PUBOXIAHTUPHUIN Oyinya Xapakariap cTpaTerusacuaa, >KymiIajaaH,
«...MKTUCOAMETHUHT PECypC Ba SHEPIHs XKMIOPJIUTHHU KaMaWTUPHII, HILIA0
YUKApUIIIa DHEPTrUs TEKAMKOP TEXHOJOTHSIAPHU OJKOpPUW KHWIIMII, KaWTa
TUKJIAaHYBYU SHEPTus MaHOanmapuaaH (QouaJaHUIIHN KEHTaUTUPHIIL...»? Oyilnda
MyxuMm Bazudanap Oenrunabd Oepwiran. Ymoy BazudanapHu amanra OMIMUPHUIIIA,
KyMIIaJiaH, sicCu Ky€m pedIeKTopiiapy Ba MCCHKJIMK >Kamyiarud KypuiMalapura
sra OYIraH WHCOJSIMOH MCUTHIN TU3UMIIAPUHU SIPATUITHUHT WIMHA-TEXHUKABUN
CUMMJIAPUHU WIIIa0 YHKUII, YJApHUHT SHEPTUs Ba Pecypc TEKaMKOPIUTHHH
TabMHUHJIAWIUTaH TapaMeTPIIAPHUHNA acOCIall MyXHM axaMHsIT KacO STMOK/IA.

V36exncron Pecny6mmkacu Ilpesupentunmar 2017 iimn 7 despangarn
[1D-4947-con «V30ekucTon Pecry6IMKacHHU SHANA PHBOMXIAHTHPHIN Oyiirda
Xapakatnap ctpareruiacu Ttyrpucuganru ®apmonu, 2017 Wmn 26 Maiigaru
[1K-3012-con «2017-2021 #unnapaa KaidTa THKJIAHYBUM SHEPreTUKAHU SHAJa
PUBOXKIIAHTUPUII, HMKTUCOAMET TApMOKJIAPHU Ba IKTHUMOUN cOXada JHEpPrus
camMapaJopJIMTUHU OUIUPHIIT YOpa-TaAOupiIapyu TYFPUCHIANTH Kapopyiapu Xamja

! https://ec.europa.eu/programmies/horizon2020/
2 Y36exncron Peciy6mnkacy ITpesuaentuamnr 2017 finn 7 despanmarn [1D-4947-con «Y36ekncron PecnyGmmkacuuy sHaaa
PUBOXKIIAHTHPHIN OYiinda Xapakariap CTpaTerusicy Tyrpucugantu GapMoHu.
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Mazkyp (aomumstra Terunum  OOmKa < MEBEPHU-XYKYKHA — XyXoKariapnaa
OenrmiaHrad BasuQalapHU amaira OIMpHUIIra ymoy AUCCEpTALMs UIIU MyausH
Japaxaza Xu3Mar Kuiaiau.

TagKNKOTHUHT pecnyOuka dan Ba TEeXHOJIOTUSLJIAPH
PUBOAJIAHUIIMHUHT YCTYBOP HMyHAIMILIAPMIra MOCJuru. Jlucceprauus HIId
Oyiinuya TaIKUKOTIAp (aH Ba TexXHoJOTHsuiapu puBoxiIaHummHUHT V. «Kaiita
TUKJIaHAUTaH SHEPrus MaHOanapuIaH doitnananuin yCyJIJIapUHU
PUBOKJIAHTUPHII, HAHOTEXHOJOTHsIAap, (POTOHHMKA Ba OOIIKA 3aMOHABH HWIJIFOP
TEXHOJIOTHSJIap acocuja KypwiManap Ba TEXHOJOTUSUIAPHU SPATUIID YCTYBOP
WYHAIHIINTA MOC KETaIu.

MyaMMOHMHI YPraHWJIraHJIMK JAapamacu. DUHOTAPHUHI HCCUKIIHUK
TabMHHOTHIa MYKOOWJI SHEPrysi MaHOaJlapu acoCHAaru KypuiMma Ba TU3UMIIApJaH
doinananui, Ky€m UCUTUII TU3UMIIAPUHU UIIUTA0 YMKHUII Ba TAJIKUK ATUII OuIaH
xopmwxnaa @Y. Xarumncon, E. Maspua, b. Annepcon, (AKII),
P.b. baiipamoB, K.ToinueB (Typxmanucron), M. Ammupbaes (Kozorucron),
A./IpBuc, C.B. 3okoneit, P. Illy6epr, O.C.Ilonens (Poccus), I1.P. Cabanu
(Anrnus), C.Tanaka, P. Cyna (lnoHus1) myFysulaHUIITaH.

Pecniybnukamusna Ky€m sHepruscujiad —¢oiaraHuITa  acOCIaHTaH
WHCOJSIIMOH MCUTUII THU3WMIIADUHU SIPaTUII Ba YJIAPHU TaKOMUJUIAIITHPHILL
oyitmua Tankukotiaap P.A. 3axumoB, P.P. Asesos, III.M. Knuues, A.
AOnypaxmonoB, H.P.ABe3oBa, b.D. XailpunauHoB Ba Oollikajgap TOMOHMJIAH
Oa)kapuJIraH.

Ma3kyp TaIKUKOTIap HaTXKacuia UILIa0 YUKWITaH KyE€ll KypuiMmanaapu
KailTa TUKJIaHAIUTaH SHEPrus MaHOajgapura acocjiaHTaH HCCHUKJIUK TabMUHOTHU
TU3UMIIApUJA MyailsiH napaxazaa QoiinanaHuinb KelnHaéTrran 0yiacaaa, aMMo SICCH
Ky€ll HypJIaHUII peduieKTopapu Ba KHUCKA MYIJATIM HCCUKJIMK >KaMJIOBUU
KypwiMaiapra o2ra  OyJraH  WHCOJSIIIMOH  HMCHUTHIN  TU3UMJIAPUHUHT
napameTpiiapyuHu acocianl OVinda TaIKUKOTIap eTapiuya YTKa3uiaMara.

Jucceprauus TAAKMKOTHHHHI [JUCCEPTAllUA O0aKApMJITaH WJIMUIA-
TAAKUKOT MYyacCACACHHMHI MJIMHI-TAAKHUKOT HILUIAPH peXajapu OWiaH
OormKaMIK. Juccepranusa TaaiKUKoTH PU3MKa-TEXHUKA UHCTUTYTUHUHT UJIMUM-
TQIKUKOT wunutapu pexkacura MyBopuk  Ne2d.3.2-«buHomapmarm  Kyé€mr
WHCOJISIIMOH UCUTHUII TU3UMIIAPUHUHT XapopaT MalJJOHU Ba HypJIaHUIIHU KUCMaH
otyBun  maddod TYCUKIap OpKadd HMCCUKJIMK y3aTHUID»  MaB3yCHAaru
dbyHIaMeHTal Toiuxacu Joupacuaa OakapuiraH.

TagKMKOTHUHI MaKCaAM CUHXPOH alJIaHyBYM SICCU KY€l HYpPJIAHMUILI
peduiekTopiiapy Ba KUCKa MYAJATIIM HUCCHKJIWK JKaMJIOBUM KypuWJIMajlapra sra
OYJraH WHCOJISIITUOH HMCHUTHUIN TU3UMIIApuiaH QoigataHul camMapajaopIuruHu
acocnarijian uoopar.

TaankukoTHUHT Basudaapu:

OWMHOHMHT IMMMOJ TOMOHHWTA VpHATWITaH scCH Ky€m pediexTopiapu
TU3UMUHUHT COSUTAHMIN PEKUMHUHU TaIKUK THUII;

WHCOJISIIUOH TH3UM EpJaMujia UCUTUIIAUTaH OMHOHUHT IIMMOJI TOMOHUTA
VpHaTWITaH «jIccu Ky€m pedaekTopiapu-BepTUKal Hyp KaOyl KWITHY»
TU3UMUHUHT UCCUKJIMK CaMapaJ0pJIUTUHU aHUKJIaII;
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KUCKa MyJJaTiM HCCUKIMK JKaMJIATUYMHHUHT  TPAaHYJOMETPUK  Ba
TUAPOJIMHAMUK XyCYCUATIAPUHU TAAKUK ITULI;

OMHOHMHI IIMMOJI TOMOHMJA VYpHATWITaH SCCHU KyE€m peduekTopiau
WHCOJISIIUOH HUCUTHIL THU3UMHU EpAamMulia UCUTUIIAIUraH OWMHOHUHT HMCCHUKJIUK
PEKUMUHU TAAKUK STHUIIL.

TaakuKOTHUHT o00beKTH cudaTuga OWHOHUHT [IUMOJI TOMOHHWra
YpHaTUIIAUTaH SICCH KY€l HypJaHUII pedIeKTopiapy Ba UCCUKJIIMK >KaMmJlaruura
Ara MHCOJISIIIUOH KY€ UCUTHUIL TU3UMU OJIMHTaH.

TagKUKOTHUHT npeaMeTu CUHXPOH alJIaHyBYM siccHu Ky€il
pedaexropiapura sra OYiIraH WHCOJSIIIUOH HWCHUTUIN THU3UMIIAPUHUHT HMCCHKJIHK
caMapaJIopJIMTHHUA aHUKJIaIIIaH noopar.

TagkuKoTHHHT ycysiapu. TagkukKoT kapa€HuJa reOMETPUK OINTHKAa Ba
KY€l SHEPTUSCMHU WCCHUKJIWKKA aWJIaHTUPUILI, MATEMATHUK MOJEJUIAIITUPHUILI Ba
MCCUKJIUK-TEXHUKABUI X1COO Ba TaxkpuOa ycysuiapuiad oiinanaHnuiras.

TagKNKOTHUHT MJIMUI SHTWIKMTY Kydugaruiapiad uoopar:

Ky€Ill XapakaTura MOC paBUIIla CHHXPOH ailJlTaHyBUHU SICCU KYEI HypJIaHUII
pediiekTopin, KyEm XaBo UCUTIUY Ba UCCUKJIMK >Kamiiaruura sra OyiaraH sHeprus
TEKaMKOP KYEII UCUTHUII KypUIMACH UIILJIA0 YMKUIITaH;

TalIKU XaBO XapopaTH, KyEll paauarusicu, WHCOJISIIUS JaBOMUNINTU KaOu
napameTpJIapHUHT Y3rapuIlIMHA XHCOOra oJiraH XoJjija «siccu pediekropuap -
Ky€Il XaBO MCUTTMY - MCCUKJIMK amjarud - OMHO» TU3UMUHUHT UCCUKJIWK Ba
paauanys peKUMHU acOCIaHTaH;

TalllKU XaBO XapopaTu, KyENl paJualusICh, UCCUKJIUK KyBBaTH Ba XaKMHUUI
HUCCUKJIUK OepuIl Ko3(pOUIIMEHTHHA XUCOOra OJIraH X0Jaa «Ky€En XaBo UCUTTHY -
WUCCUKJIUK KaMJlaru4» TU3UMUHHUHT JUHAMHUK PEKUMAArd HCCUKIUK OanaHCh
UNUIa0 YMKUITaH,

CUHXPOH aillaHyBUM sICCH KY€l HypJaHUIl pedISKTOPUHUHT KYyENI
XapaKaTu Ba COsUTAHMILITA OOFNUK OYiraH, OMHora HuUcOaTaH YpHATHIIAJUTaH SHT
KHCKa Macodacu, COHM XamjJa OpaluK MacodalapuHH ONTUMAT YIdamiiapu
aCOCJIaHTaH.

TagKNKOTHUHT aMaJIMil HATHXKAJIAPH KyHuaaruiapaad noopar:

sgccu  Ky€m pediaekTopiiapu OWHOHUHT IITUMOJI TOMOHWTa YpHATHITaH
MCCHUKJIMK JKaMJIATUWIM WHCOJISIIIMOH UCUTHUII TU3UMHU UIIUTA0 YMKUJITaH;

gcc  peUIeKTOpIM  WHCOJAIMOH  WMCHTHUII  TU3UMHU  OWHONapia
KYJUIAaHUJTaHAa WUCCUKJIWK TabMUHOTH THU3UMUHHUHI SHEPreTHUK CaMapaJlopJIUru
OPTUIIIH Ba EKUIIFU-2HEPTHS pecypciiapu capPpu KaMaluIly aHWKJIaHTaH.

TagkKukKoT HATWKAJIAPDUHMHI  HMINOHWIWINIH  WIMUHA  TagKUKOT
W3JIAHWIUTAPUHUHT 3aMOHAaBUN yCyJulap Ba yiyaml BocuTanapuaaHn (oiigaianran
X0JIJla YTKA3WITaHJIMTU, TaXpuOa HaTWXKajapura reoMeTPUK OINTHKAa Ba KY€l
SHEPIUSICUHU MCCUKJIMKKA alIaHTUPHUII yCyJulapu OWJIaH WIUIOB OCpUIITaHJIUTH,
Hazapuil Ba Taxpuda TaIKUKOTIAPUHUHT Y3apo aJeKBaTIUTH, HWHCOJSIIUOH
HUCCUKJIUK TabMHHOTH THU3UMHMHUHT CHHOB HATHKaJapUHUHT MXKOOUMIIUTH Ba
aManueTra MOpUN FTUIITAHIUTHU OUJIaH acocaaHaaHu.



TagKUKOT HATHKAJAPUHMHI WIMHI aXaMHMATH «CUHXPOH allJlaHyBYH
sgccu Ky€ur peduiekTopiiapy — BEpTUKAJ, MIMMOJra WYHanTUpWIraH Hyp KaOyl
KWITHY» TU3UMUHUHT SHEPrys TEKAMKOPJIHWIHA Ba HILIAIl caMapaJopiUrUHU
TabMHMHJIOBUM TIapaMETPIApPUHUHT WJIMUKA ACOCIIAHTAHJIUTU XaMJla OJIMHTaH
UCCUKJIMK MOJIeTM Ba XucoOjaml METOJMKACHMHM OOlIKa IIyHra VXIain
FEJIMOTEXHUK ~ KypWIMAJIAPHUHT  [MAPAMETPJIIAPUHHM  acociallia  KyJUIall
MYMKHUHJIMTH OWJIaH U30XJIaHA]IH.

TaaKUKOT HATWKAJAPUHUHT aMajluil  axaMUATH WINUIA0  YWKWITaH
WHCOJISIIIOH MCUTHUII TU3UMHU OWHOJAPHU WCCUKJWK SHEPTHUSICH OWJIaH Y3ITyKCH3
TabMUHJAIIM Ba OyHAa EKWIFU-DHEPrUsi  pecypciiapy  XapakaTJapHHH
KaMalTUPHUILI OWJIaH U30XJIaHA/IN.

TagKuKoOT HATWKAJAPUHMHI KOpUM KuiuHuM. CHUHXPOH ailiaHyBYM
ACCH Ky€ll HypJIaHUII pedIeKTOpIM Ba KHUCKA MYIAATIIA MCCUKIWK KaMJIOBYU
KypuiManapra 3ra Oyiaran MHCOJSIMOH KyE€ll MCUTHII TU3UMUHU HIIIA0 YUKW
Oyiinya OJIMHTaH WIMHUIA HaTWKajJap acocua:

CUHXPOH alJaHyBuM sICCH KY€l HypJaHHUII pedieKTopiapyu Ba HCCUKIUK
YKaMJIOBYM KypUMajapra sra dHEprusi TeKaMKOp Ky€EIl UCUTHII TU3UMUHU UIILTa0
YUKW OYiMya amaira OIMPWITaH WIMUN TaAKUKOT HaTwxkamapu Kamikamapé
BUJIOSATH (pepmep xVkanuknapuaa s>kopuit KwimHrad (Kunuiok —xykamuru
Ba3upauruHuUHT 2020 #iun 11 nexadpmaru 05/034-4336-coH MabIyMOTHOMACH).
Hatmxana, Kamkagapé BUIOSTH UKIUM IaApOUTHAA OMp HCUTUII MaBcyMuaa 58%
raya Tabuuii ra3z EKWIFUCUHU TEXAaIlTa SpUIINIITaH;

TallKK XaBO IMapaMeTpiiapy Y3rapuil KOHYHUATIAPUHH XUCOOra oJiraH
X0JIJa «ACCH peduiekTopaap - Ky€Ell XaBO UCUTIUY - UCCUKJIMK JKamJlarud - OMHO
TU3UMUHUHT HCCUKJWK Ba paauvaius pexuMu acocianrad (Kummoxk xyskanuru
BasupauruHuHT 2020 iiun 11 mexabpmaru 05/034-4336-coH MabIyMOTHOMACH).
Hatmxana, ucutuin MaBcyMuia OMHOHU UCCUKIUK IoKIaMacHHUHAT 50% KUCMUHU
KY€l SHEPTUsiC XMUCOOUIaH KOTUIAIl UMKOHUSATH SPaTUIITaH,

CUHXPOH alJIlaHyBYM SICCU KY€l HYpIaHUII PeQIeKTOPIN KypHUIMaHUHT
Kyem XapakaTd Ba OWHOra HucOATaH COsUTAaHUINUTA OOFJIMK  ONTHMAI
napametpiapu acocnanrad (Kunuiok xykamuru Basupiauruauar 2020 i 11
nexabpaaru 05/034-4336-con  mabiymoTHomacH). Hartmxkana, mumonuii Hyp
KaOyJl KWJITHY OPKAJIM HCUTHIN MaBCyMH JaBoMuja yprawa 3,5-5,0 mapra kym
KY€l SHEPTUSICUHY TYTUIAIl UMKOHUSTU SPAaTUIITaH.

TagKuKOT HATHKAJAPUHUHT anpodanusicu. TagKUKOT HaTwKamapu 4 Ta
XanKapo Ba 3 Ta pecnyOiuka MUKECHIArM WIMHM-aManuii aH>XyMaHJapuaa
MYXOKaMaJlaH yTKa3WJraH.

TagKuKOT HATHKAJAPUHUHT IJIBJOH KWIHHTaHJauru. Jlucceprarus
Map3ycHu Oyiimda >kamu 25 Ta WIMMIM WIO YOI ATWITaH, LIyJap]aH, V36exucron
PecniyOnukacu Onwmii  arrectaniuss KOMHCCHSCHHUHT JIUCCEpTAaIUsiap acocuit
WJIMUNA HaTHXKaJTapyUHU YOT ATUII TABCHS ATUITaH WIMHUN Halipjapaa 8§ Ta MakoJa,
KymilazaH, 4 tacu pecmyOiuKa Ba 4 TacH XOPWKUN KypHaAJUIap/a Halip STHIITaH.

JuccepTanusiHUHT TY3WJIHMIIM Ba Xaskmu. [{ucceprarnus TapkuOu KUpHII,
TyprTa 600, ymMyMuil xynocanap, QoinamaHuwiraH aaaOuérinap pynWxaTd Ba
uioBanapaan uoopar. Juccepramus xaxxmu 100 6€THH TamIKWI STraH.
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JUCCEPTALIMSIHUHT ACOCHITI MAZMYHU

Kupum xucmuaa YTKazwiraH TaaKUKOTIAPDHUHT  J10J13apOJIMru  Ba
3apypUsSITH acOClaHTaH, TaJAKUKOTHUHT Makcaaud Ba Bazudanapu, oObEKTH Ba
npeaMeTu TaBcU(IaHTaH, peciyoinka ban Ba  TEXHOJIOTHUSJIApU
PUBOXJIQHUIIMHUHT  YCTYBOp  WYHJIMIIAPUIa  MOCIMIM  KypCaTWJTaH,
TQJKUKOTHUHT WIMHN SIHTWJINTA Ba aMmaluil HaTwkaiapu Oa€H KWIMHTaH,
HAaTWKAJIADHUHT WJIMUNA Ba aMalluid axamMusiTh O04u0 OepuiiraH, TaJKUKOT
HATWKAJIAPUHUA aMaJIUETTa KOPUM KWW, HAIIpP STUJIITaH UIUIAP Ba JUCCEPTALUS
TY3WIUIIH OYin4a MabllyMOTJIap KEATUPUIITaH.

HucceprauussHunr «fccu pedpiiekTropjiap Ba MCCHKJIHMK KaMJard4aaH
doiitanannaagurad Kyeém HMCUTHII TH3MMMU» J1e0 HOMJIaHTaH OupuHYM 600uIa
Ky€ll HMCUTUII TH3UMHUJA AcCH pedIeKTOpiapHU KYJulall COXacHaard WIMUN
TaIKUKOTIIAP XO0JIATU, KOHCTPYKTUB €UMMIIap TaXJIWJIU HATHXKaJapu KEITHUPUIITAH.
Nnuta®d  yukwiraH THU3MMHUHT  FOTYK Ba  KaMUMWJIMKIAPU  aHMKJIAHTaH.
Pecniybnukamusna Ky€mr pediektopiapu OyVinya WIMUN TaIKUKOT XOJaTiiapu
KHCKaya XyjocajaHraH. Slccu peduieKkTopJapHUHT KOHCTPYKTHMB €UMMIIApH Ba
YJIapHUHT aCOCHl OeNruIapu KeJITUPUIITaH.

JucceprauusiHUHT « BUHOHMHI IIMMOJIMIA TOMOHMIAA YPHATWITaH SICCH
peduiekTopaap THU3UMM» 1e0 HOMJIAHTaH UKKMHYM 000U TAJAKUKOT WIILIApU
OMHOHUHT ITUMOJIMI TOMOHUTA YpHATUIaAauTad siccu pediieKkTopiaap THBUMUHUHT
COSUTAaHUII PEKUMHU Xamja YJIapHUHT COSUIAHUII TE€OMETPHUSACH, paauaius Ba
HMCCUKJIMK caMapajopiurura OarunuiaHaad. Sccu peduexropiap TU3UMUHU
OMHOHUHT MIMMOJIMHA TOMOHMTa YpHATUII pedIIeKTOpIapHU ¥3apo >KONIAIITUPHUII
Ba OMHOHUHI yiapra cosi Oepulnd KaOu MyaMMOJapHHM KEeNTUpUO duKapaau Ba
VJIApPHUHT ¥y3ap0 COSUIAHUII T€OMETPUSCHHHM AaHUKJAIl MacaJlaCUHU KYHIAJIaHT
kysaau.  bynmait macamanm  euumn  pedICKTOPIAPHUHT  COSUTAHUIITUHU
MUHUMAJJIAIITUPUIIT UMKOHUHHM Oepanu. CosutaHuin peKMMHUHM Tpaduk ycynaa
XUCOOIanI Kynaipok®.

['padux ycyn Kyémr xapakatura Moc paBuUIIIa OMHO COSICM U3WHU aHUKJIAIT
yuyH crepeorpaduk auarpammanad ¢oipananuira acocyianrad (1-pacm). Yoy
pacMjia KyE€ITHUHT OMHOTA COSl KYJIAHKACUHU TYIIUII TPACKTOPUSICU KEITUPHUIITaH.
Huarpammana ky€mHuHr 21/XII maru Tpaektopusicu KypcartuiaraH. Takkocnaii
makcaauia, KyemHuHr 20/X Ba 20/II1 naru TpaekTopusiiapyu xaM KeITHPHUITaH.

2-pacmuan kypuHamuku, 21/XIl nma yanm peduekropaa cosUTaHUII 103
oepmaiiu. Mapkaszuii pediekropaa costianuin coat 8.15 na Gounanaau Ba 8.44
Ja Tyraiiau, OomiKa BaKTiIapaa COSUTAHHMII 103 OepMaiu. Vur pedaexropaa Kyern
YUKHUIIY OWJIaH COsUIaHMII OonurtaHuO, coaT 8.44 raya maBom dtamu. KelnHYaInuK
cosmaHuin 103 Oepmaiimn. bunonm Ay,=35° (B,); Az = -35° (B,) cekropma
KOMIIAINITUPHUIT ~ OpKalnu  pedrekTopiapHUHr  OwHOra  HHUCOATaH  TYIHK
COSUTAaHMACIIUTUHU TAbMHHJIAI MyMKHH JKaH.

3 3akoneit C. ConHeuHas SHEPTHs U CTPOUTENLCTBO. -M.: Crpoitusaar, 1979, -232 c., 55. Mapkyc I'. A. 3nanus,
knumat u sHeprus. -JI.: Tuapomereounsnart, 1985, -542 c.
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Cosmanum  pexxuMu  OujlaH — pediiekTopiiap TU3MMHUHUHT  HCCHKJIHK
caMapaJiopJIuTy, HWCCHUKJIMK OajaHCH, paaMalyds Ba Xapopar peXUMIIApUHU
aHUKJIall MyMKUH. PediiekTopiapHuHr paauarus peKUMUHH T€OMETPHUK OITHKA
yCylIHuaa aHUKJIall MyMKUH. McuTuim wmaBcymMu ydyH siccH  pediiekTopiap
TEKUCIUTUHUHT OWHO OWJIaH COsUTAaHMAaCIWK IHapTuaa Hyp KaOyn KuiIrndjaaH
peduexkTopiap Tekucaururada Oyiaran macoda L,=5,2 MeTpHU TalIKUI ATaIU.
Sccu peduiekTopaap UCCUKIIMK caMapaJopJIUTHHN aHUKJIAI YIyH

N=SylSw=RKu;, u=F/Fy. (1)

MyHOca0aT KeITHpHWITraH Ba Oy epaa S,, — Hyp KaOysl KWITHYZaH YTYyBUU TYFPH
Ky€Il pagnanusicu OKUMH; S,y — pediexTopiap ro3acura TYIIyBUA TYFPU KyEml
pazuanusacu OKuMu; F. — Hyp KaOyy Kuiiruura TynryBYM KyELI JOFU MaiijoHH, M2,
Pednexropnap TeKUCIMTMHUHT OWHOra HHCOATaH COSUTAaHMACIIMK IapTiiapujia
YTKa3uiaran XUcod uILIapy KypcaTuiinda, Kyem A3MMYTHHUHT ONTHUMAall KUMMaTu
Aonm=60° ra tewnr. L,=5,2 m na LL=2,7 m; 1,=1,=27,8° d.,=0,003 m; d,=0,004 w;
k=18 m?; p=0,92; n=1,526; K,,=0,86. XKanyOuii Hyp KaOy] KUITUY FO3aCH
Mainoau F., ra Tymanuran WnFuHAM paauanusHu 3F., rada ommpuod, MMMOIni
HYp KaOyJ1 KuiIrnd MaiJJOHUTa Ty Jural WMFUHIN paauanusra Kuéciacax,

1= Quup | Qupte=2,58...3,39;  13= Qupp / Qupzs = 1,08...1,13. )

Bynnan KypuHaguku, MHAMOJIUN Hyp KaOysl KWJITWY OpKajdu TYIIAaJUTaH
Ky€I paguanuscy yu pediekTopiap ro3alapura SKBUBaJICHT OYJraH *aHyOul Hyp
KaOyJ1 KWITMYAaH TylIaJurad Ky€u paJualursacuiad KYIpoK IKaH.
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JuccepranussHUHI « BUHOHMHI INMMOJIMA TOMOHMIA YPHATHWIIaH SICCU
peduIeKTOpPJIM Ba CyBJM HCCHKJIMK JKaMJIATHY/IM KYCHIJIM MCHUTHII TH3UMH
MaB3yCHJIard yYMHYH OoOujga OwmHO+pediekTopiaap THU3MMHUHUHT HCCHKIUK
OaJlaHCUHUHT XMCOOMH TaIKUKOT HATIKaJIapH, siccu pedaeKkTopiapAad IUMOIHM
HYp KaOyl KWITWY OpKaJdW IOKOPU 3UWIMKAArd KyEIl paJuanuscH TYIIUIIN
HaTWXKacuga OWHOJA KyJal paaualnuss Ba MCCUKIUMK pPEeKUMU  OuiiaH
TabMHUHJIIAHUIIM MYMKHHIIATA KypcaTWiraH. BMHOHM IOKOpH WHTEHCHUBIHUKIATH
KyEIl HypilapuJaH XUMOsJIall Makcaauaa IMUMOJIMK Hyp KaOyn KWJITWY OJIAUra
skpannioBun Ky€m kosuiektopu (KK) — XaBoxkuzaupruu ypHatunaau. Tabumii
EpyFIuK OMHOTA XKaHyOUii Tepaza opKainu TabMuHIaHaau. Hyp KaOyin KUIruaHUHT
maitnonn F.,=bchc. 3 pedexropnu tTnznmra Mmoc pasunina Hyp KaOyn KWITHIHAHT
SKBUBAJIECHT MANIOHM KyWHIAruHK Tamkun Kunagu F,,=3F.,=5,07 M?. bunoHuHr
maiimonn sca F,y=12,42 Mm% Kyém Kypwimanapu OWIaH TabMUHJIAHTAHJIHK
ko3 dbunmnentu K.,—=40,8%.

TaakukoTnap myHu kypcatauku, tactuk Oytwika (I1b)nmapnan uccukiuk
xamiarnd  (MDK) cudartuna Qoiinananranna miaxMatid  SKOWIAIITUPHUIIIA
KOHIIEHTpAIUsl KOPUIOPJIM KOWIamThpuIira Kaparasjaa 15...16 % xynpok O0ynap
skaH. Al=0 OynraHga 5ca MakCHMMal KOHIIGHTpalMs Ky3aTWiap 9KaH.
[1b HacagKaCMHUHT TpaHylald Ba THAPOAUHAMUK KYPCATKUWIAPUHUHT Y3TapUILIN
I1b curumura Ba MJKna xaBo OKMMHU TE3JIMTMHUHT Y3rapulldra Kypa aHUKJIaHAIu.
Xucobman yuyyH KyWujaard napamerpiap kaOyn kuiaumHaau: VOKHMHT kyHAaianr
kecuM 103u F,=1,35x1,55 m?% xaBo cappu G=0,06...0,26 m3/c Eékm Te3nmuru
w=0,028...0,124 wm/c. ByHman KyHupgaru Xxyjgoca KWIHII MYMKHH: Hacaaka
kKaBatuja [IBHUHT CHFUMHUHY Ba XaBO OKUMUHUHT TE3JIMTMHU OIIUPCAK: a) HacaaKa
KaBaTu/Jla THAPABIMK KApUIUIUK OIlaau, 0) KaBaTJard CyBHUHI Maccacu OIIaJiu,
WMCCUKJIMKHM >KamJjall WHTEHCUBIUTH Ycaau. TaaKuKOT KUJIMHAIUTaH «OWHO +
pednexropnap» Tuzumu yuyH [lbmap acocumaru cyBmmu WXKnu xaBomm Kyémr
WCUTHII TU3UMHU HUILIA0 YuKuiau (3, 4 - pacmap).

bunHora ucCHMKIMK TYMUIIM HYp KaOyn KWJITW4, Jepa3a Ba UCUTHUII TU3UMHU
OpKaJId TyIIaaurad Ky€ml paauanuscu xucoobura amanra omanu. Ky€m ucutuin
TU3UMUHUHT HII PEKUMU OMHOHMHT MCCUKJIMK FOKJIaMacura Ba TyHIaAUTaH KyEul
paguanMsacu MUKaopura 0ornuk. VDKHMHr conmmTupma mMaccacu Ba Xaxmu 1 m2
Hyp KaOyl KWITHYJAH YTaauraH, WCUTUIIAA HCCUKJIHMK FOKJIAMAaCMHMHI KaH4a
KUCMUHU KY€l SHEPTUSICH XUCOOWJAH KOIUIall MYMKWHJIMIUHM KypcaTaJuraH
kartanuk f — Korutam kos¢gdunenty Ounan anukiaanaau. Kormiam koddduipmentu
Ky©€Il HypJaHUIIM Xucooura, capdiaHaaurad aHbaHaBUM UCCUKJIMK MUKJIOPUHUHT
KamaluiHau Goussa KypcaTau.

Hyp xaOyn KWIrMYHUHT Mal0HU KyWHIariHH TAIIKUI KUJIAIH:
Fer =ben hey = 1,3x1,3 =1,69 M2 . (3)

[Myngait kuand Hyp KaOyn Kwirmura 3 pediaekTopid TU3UMAAH KyEIn
pamuanusicu Tymand Ba mad@od rO3aHUHT SKBUBAJICHT XUCOOWN MaWIOHWUHU
KyhHugarnua KaOys KWIHILI MyMKHH:

Fao = 3Fcn: 3X1,69 = 5,07 M2 . (4)
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I, 1m, 1o — peduekTopnap; 2—IUMOIHN HYP
kaOyn kwirmd; 3-KK XaBo Kus3auprud;
3a — wuccUKIMK KaOyna Kwiruv; 5 Ba 5b —
JKaHyouil gepazanap; Sa Ba 5S¢ — uCHTHIN
kaHayapu; 8 Ba 12 — Taxpuba Ba Hazopar
xoHanapu; 9 — tamOyp; 10 Ba 11 — nuku Ba
tamku dmukiap; 13 — MK 6unocu; 14 — xaBo
VTKasrud KaHai; 14a — KUpUIIl KaHauu;
15 Ba 15a — Teckapu TOPTHUII KaHAJLUIAPH;
16 — WCCHMKIMK Kamiaml  d3JIeMEHTJIAPH;
17 — BenTunaTOop; 18 — KyImIMMYa HCCUKIUK
manOaun — kanopudep; 19 — MK wucurmm

121817

a - Tagaary Kypuaumm; 6 — MK

exiic CHTATART KeC kaHayutapu; 20 — WCCHUKIMK H30JIALUSICH;
TEKHNCIIMTUHUHI' KYH HI' KECUMHN

YHA 21 — K 6unocu smurwy; S1, S2, S3 - mmbepnap
3-pacm. Kyéu ucuTui TH3MMH cXeMacu 4-pacm. Kyém ncHTHmn TH3HMH

CXEeMACHHUHI (PPOHTAJI KYPHHHIIHU

M)KHuHT conummTupMa maccacu m,; Ba Xaxmu V,; Kydugarn dopmyna
OWTaH aHWKJIaHAIN:
malzcmf; Va] :CVf; (5)
oy epaa C, — WKuunar 1 mM? mmma ro3ara TYFpU KEJITaH COIMIITHPMA
maccacu, Kr/(% m?); Cy - WKuunr 1 M? mmma ro3ara TYFpH KEJraH COJIUIITHPMA
xaxmu, M/ (% wm?). C, Ba Cy JIapHUHT KUHAMAaTH MCCHKIHK >KaMJIOBYH
MaTepuasuiapra OorMK. MacanaH, CyBIId CHFUM yJyH*

Cn=3xr/(% m?); Cv = 0,003 M*(% m?); (6a)
OETOH Ba TOII Y4yH

Cn=15kr/(% Mm?); Cy =0,075 M¥/(% m?). (60)

(6a) Ba (60) mapman xypuHaauku, Oup xun Xaxmuaaru MXXnapna cysiu
»KamJlarnyHUHT Maccacu O0eton MXKnan 5 mapra kam skaH. Kypumaérran OunHO

4 Macca u MecTo pasMelleHus TeroakKyMystopa. [loctpoit cBoii fom. mensh.ru, 2006. — 3 c.]
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yayH =50 % nebd xabyn kumamus. YHna OKHUHT yMyMui Maccac KyWHIarHHA
TAIKWI KWIaau:

Ma = Ma1 Fo = Cyy f Fo= 3x50x5,07 = 760 kr. (7)

Hccukyuk sxkamiamn sjeMeHTiapu cudaruaa cufumMu 1,5 nutpra TeHr
oynran Ilbnapman ¢olpananunagu. VYmap cyBra TYynaupwid0 MaHxapa —
creiaxra 4 xarop KwimO xounamrupunaau. Curumu V,;=1,5 nurpra TeHr
oynran [Ibnap conmHm anHukiaiiMu3. CyB ydyH Macca Ba CHFUM
AKBUBAJICHTIIMTUHU KyWuaaruda kaoys Kuiuin MyMkuH V,;=1,5 1= m,s=1,5 kr.

Tana6 kunmunran [1bnap conun

Nus = My / mys = 760 [ 1,5 = 507 mona (8)

MK Ounocu maiiionu Kyiiugarnia
F.=b,h,=1,55x135=2,1 m2.

Cremnaxna [1bnap 4 xatop Kunu0 xoinamrupuinanm, Xxap Oup Karopaa
Npo1 = Mgl 4 =507 [ 4 =126 nona 9)

Curumu V,;=1,5 mutp 6yaran I1buunr quamerpu d,; = 0,094 meTpra TeHr.
1 Ta IIBHUHT TOPU3OHTA KOMIAIIMIIIK/IA drajijlarad MailJJoHu Kyiujaaruaya

Frsi = Fo/n5:=2,1/127=10,0165 m°.
bamangmuru nca

a,=+JF, =/0,0165=0,128 m.
[1b nap KOpUIOPCUMOH XKOMJIAIUIINAA Opalapuaaru Mmacoda
Al=a, —d,s = 0,128 - 0,094 = 0,034 m.

I1b 6ananguru h,;=0,32 M; cTelIax KalIuHIurd 0.,=0,05 M. yHIa xap oup
I1b xaBaTH opacumaru CTeIIaX KaJMHIUTHHA XUCoOTa oJiraH/Ia

he = hys + dem = 0,32 + 0,05 = 0,37 m. (10)
WOXKuHuHr ymyMuii OanaHajvurua
H,=4h.=4x0,37=1,48 m. (11)

NKuunr HMCCUKJIUK camMapagopiauru [TbmapHuHT rpa”ynain
XapAKTEPUCTKAIAPU  acOCHAA YPHATWITaH MCCUKJIMK Ba THUAPOAVMHAMUK
KypcaTkuwiapu opkKaiu aHukiaanau. MKna iuruHam 60CUM TYITYBUHU aHUKJIAII
YUyH

AP, = 44P, . (12)

dbopmyra KenTUpWIIU, KyBBaTh 2 KBT OViran KymmmMya HCCUKINK MaHOau -

Kamopudep xam Maxaumi Kapmuiuk cudaruna kKapainaau. KamopudepHuHr
MaxaJUTMi KapIImiMry Kyiuaara gopmyiia épaamMuia aHUKIaHIN:

AP = B, (W, p)"; (13)
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Oy epma B, Ba m — xanopudep KoHCTpyKIusicura O0FIUK KOA(P(UIIMEHT Ba
Japaka KypcaTkuuu; W, — Kanopudep KeCUMUIaH YTaaurad XaBo TE3JUTH, M/C.

BenTunsatopHuHTr YpHaTWITaH KyBBaTH Kyuujaru ¢dopmynia Epaamuaa
aHUKJIAaHAIN:

Ny =K w K
n-1000

Oy epma K — 3axmpa kodpduruentu; 24P — TtH3umaa HuruHIA OOCUM
Tymysu, Ila; # — Benrunaropauar ®UK. Vkuil BeHTHIATOp ydyH 3axupa
kodpdumenTn Kyhugarnda kaOyn kxwiuHran K=1,05...1,2. DnexkrponBuraren
50°C raga Oynran xapoparnga unuiaranga 3axupa kodddummentn K=1,4 raua
kytapunaau. Beatwisitopuuar ®UK #=0,8 ra tedr 6ymaau.

Xucobmai y4yyH Ky€ll HMCUTHUII TU3UMHUAA OMPUHYM SIKWHJIAIIMIIIA XaBO
cappuau G=0,015...0,065 m3/(m?c) ra Tenr ne6 KaOyn kunamus. bynga KKaunr
SKBUBANEHT Maiinonn F=5,07 M?, Ky€m HCHTHMII TH3MMHAA XaBO cap()HHHHT
nuruaan Mukaopu G=0,06...0,26 M3/C HM TaIIKWIT KWJIAIH.

HucceprauussHuar  «Slccm peduiekTopad  Ba  CYBJIM  MCCHKIMK
KAMJIATHYIIH KY€l MCUTHII TH3MMHUHHU IKCIHEPUMEHTAJ TAAKHMKOT KUJIHID)
MaB3yCHJIaru TYpTUHYM 000nIa Ky€ KoJuleKTopu-uccukimk sxaminarny (KK-10K)
TU3UMUHUHT UCCUKJIUK OajaHCU JUHAMUK PEKMMHUHMHI MAaTEMATHK MOJEIIMHU
Hazapuil YpraHuil HaTWwKalapu Kedatupwirad. HWccHKIuk Kalysn Kuiarudja
IOTUJIAUTaH Ky€m HypaaHu sHeprusicd, KKaunr ¢oiinanu uim ko3@dpuuueHTy,
W)XKHUHT MCCUKIIMK OallaHC TEHIJIamMalapy KEeJITUPWIAA. XaBOHMHI MCCUKJIMKHU
KamJiall 3JEMEHTIapUHH aljlaHuO YTUInuaa >bTHOOpra ojiMaca xaMm OynaauraH
Japakaza KAYMK TEPMUK KapIIWIUTU Xocwil Oynummnaa buo conupan
dhornamaHuIIu:

Bt ; (14)

Bi = aH,z' L 1 (15)

9

dopMyiiaia UICCUKIUK YTKAa3yBYAHIMKHUHT camMapagopiuk KodhduiueHTu

A, naH ¢onpananunrad. WCCUKIMK YTKa3yBUAHJIMKHUHI camapaopiiiK Ba
KOHBEKINS KOd((DUIIMEHTIapH KyWH1arnia aHuKIaH Iu:

Ao = & Ao ; (16)

. = 0,062 Ra'®; 10%<Ra<10’; &,=0,22 Ra'*; 10'<Ra<10%; (17)

3
Ra=GrpPr= 2 b |2‘° AL, Pr; (17a)
|4

6

Oy epaa At, — wuaum AeBOpM Ba YHHUHI YpTa KUCMHU OpacHaard xapopar
tymuimy, °C; f; — CyBHUHI X@KMHI KeHraiuin temMneparypa kodduuuentu, K2,
BepTukas nunuHApaa UCCUKIMK aIMalluIl Kyluaarnya aHuKJIaHUII MyMKHH:

Nu = 0,52 Ra*; 10°<Ra<10%; Pr>0,5. (18)

5-Ba 6- pacmmapna Peneit COHMHMHT Ba KOHBEKIHS KOA((DHUIIMEHTUHUHT
HacajJKagard CyBHUHT XapopaTtura OOFIMKJINTA KEITHPWITaH. XHUCOOui
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TQJIKUKOTJIAPHUHT Kypcatuminya, kKaOyn kuinudran IIb V,=1,5 1 yuyHn
HacaJKaJaru CyBHUHT XapopaTUHUHT y3rapuil uatepBanu t,=20...40°C, buo conun
Bi=0,1046 Hu Tamxuia 3Tagu.

AnmpoxkcuManus ycyiau ouinan oiuHrad (17a) udomnanu I1b yuyn kymnacak:
oy =905 (G / Lo)*". (19)
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1-4t,=0,5°C; 2 - 4t,=1°C; 3 - 4t,=1,5°C 1-4t,=0,5°C; 2 - A4t,=1°C; 3 - 4t,=1,5°C
5-pacm. Peineii conn Ra HUHT Hacajakagaru 6-pacm. KonBekiust Ko3(p)PUIHEHTH &
CYBHUHT XapopaTura 0orJIuKJInru t, HHUHT HACAJKAJaru CyBHHHT XapopaTura
OOFJIMKJINTH {

Masbnymotinapaa® [IbHU y30K MyagaT SKCIUTyaTalusl KWIMIIAA YerapaBHil
xapopatr 70°C HM TalIKWJ KWJUIIN, CAHUTAP-TUTHEHUK Tanad OVindya MCCUKIMK
KYBYpPH OpKaju KupaauraH xasBo xapopatu 40°C naH omIMaciuru KEepakIuru
tymnyHtapwirad. HMcutum wmaBcymuna KKman WM)Kra tymaauran XaBOHUHT
Makcuman xapopatu 1,—=66°C man, M)Kmanm ucuTwmamguran OWHOTAa KUpaJWTraH
XaBOHUHT xapopatu 3ca 1, =38°C maH ommMaciIuru KeaTUPHIIIH.

Ucutunaguran GMHOTa KHMpaJWIaH XaBOHMHI MHHMMan xapoparu 22°C Ba
oynna KK-MOK tusumunaru xapopat uarepsanu 22...70°C uu, MKauHr xucoduit
KyBBat Q=43 M>x/KyH HM TalIKWI 3Taad. byHYa MUKIOpAArd HCCHKIMKHU

»kamuiall yauyH MJKaaru cyBHUHI XapoOpaTWHU KyWMUJArd KMiMaTra OLUpPHUIL 3apyp
oymaau:

At, = QP/ (mac,) = 43x105/(4174x760) = 13,5 °C.

Onunran Taxpuba HaTwkanapu acocuga mabiym Oynauku, KKnan MXKra
TYIIaAUTaH XaBOHUHI XAPOPAaTUHUHI MakKCHMand KuiMatu Tym BakTuaa 87...90%
HU TaIIKWI KUJIaJH, YHIAH KEHUHTH coaTiiap/a >Kamilalll camapaopiury macanuo
oopagun. KKuunr camapagopmuk xkodddurmentu K,=0,5...0,56 wunHTEepBasIa
yarapamgu. Mcutum maBcymuna KKuuHr ypTada camapagaopiuk kKod(GQGUIIUEHTH
K,=52% nun tamkun sragu. KKauar OUK ucutum mascymuna #.,=69...37%,
ypTaua KUUMaTH #=59% HU TalllKWI 3TaJIN.

MWXuanar OMK ucutuim MaBcymMuja yprada Kuiimata #,=88% ra TeHT.
K¥mmmua ucutuniga EKuinru cappu

> TanbueHKo A. VIaponpouvHbIl aHTHBAHJANBHBINA JUCTOBOM MaTepuan monudtuieHTepedranar. [enpBeruka —T.
webmaster@helvetica — t/ru, 2008.-4 c., TlommsTunentepedranar. Marepuan u3 Buxunenuu. http:wikipedia.
org/wiki, 2007. -4 c. Borocnosckuii B.H. Ororutenue u Bentwsiius. —M.: Ctpoiiuzaat. 1980. -295 ¢
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Bd = Qom K3m / (Qn: 77K) 1 (20)

oy epna K,, — EKuaruHUHT 3anac ko3ddunmentu Ba 1,1...1,2 ra TeHr;
Q! — EKWJIFUHUHT TacT EHHII HCCUKJIUTH, KK/M3;, 7, — HCUTHII KypHIMACHHUHT
OUK, ra3 éxmirucu yuyH 0,8 ra TEHr.

Ky€m ucutum xmcobura EKWIFH WKTUCOAM Kyhuaaru Qopmylia opKaau

AHUKJTAHAJTH
B,=Bu,—By; (21)

Oy epaa B, — ICCUKJIMK HYKOTUIMIIN XucoOura Kt capdu, M.
1-;xkaaBaJi.
Ypraua oliIMK éKHJIFU UKTUCOAHU Ba cappu (Tadumii rasz)

Oitnap X XI Xl [ I 1 vV
By, M3/MecC 62 1185 | 162,7 | 1984 | 137,8 | 110,7 | 456
By, M*/mec 66 106,6 | 133,6 75,9 49,6
B, M%/mec 62 52,5 56,1 64,8 61,9 58,1 45,6
B, % 100 44,3 34,5 32,7 44,9 52,4 100

WcuTvin MaBCcyMHMAA TaAKUKOT OuHOcHzaa sxamu 401 m%/iiun tabumii ras
Texananu €ku 0y 58% EKuIFU UKTUCOMMHM TabMUHIaWIu. Tusumaa xaBo caphu
G=0,17 m%cex =612 m/coar, 6ocum itykorumumu XAP=110 Ila, BeHTUIATOp
AJIEKTPOJIBUTaTeIMHUHT YpHatuiaran KysBaTu N,=0,118 kBTHM Tamkun sTanu.
Ve BO  4M  300-220/50 MapKaJli BEGHTHJISITODHH KaOyn  KHJIAMH3:
nnnad umkapysuanmury G=300...1650 m3/coar, Tyna GocuM XOCHII KUIMIIHU
AP=110 [Ila, aiinmanum wyacrtotacu n=1340 aill/MUH, TE3MUKHU OOIIKAPHUII
neuratenMHUHT KyBBatd N=0,12 kBrt. Bentwmaumsiiam >xapaéHuja 3JIEKTp
sHeprua capu wucutum wmacymuga W,=490 kBr-coar/iimnnun €ku 1764
MK/MAIHT TAIKWI dTaqu.

PeduiexTopiapHUHT 3KCEpPreTHK camapajiopiiurua #, Kyuumara dopmysa
€épaamMuia aHUKJIaHAIU:

He = Enfl/End = Enp/Em)- (22)
Enp = Snp Nm - (23)
Snp = S_L Fcn KR ; (24)

KapHonunr xaiitapuimr uukiauHuHr 71, Ba 7, wuHTepBanuga Qoinanu
UCCHUKJIUK KO3(PPULIMEHTH
Tm _TO
My =—"7—7] (25)

Ena = Sna V. (26)
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Syo =Sz Fpcosi; (27)

ATpod-MyXUT XapOpaTUHHUHT KyEII HYpPJAHMIIN SKCEPrusicura OOFIMKINK
KOA(PUITUECHTH:

17 Ty
= —573 4—(;) ; (28)

by epna T'= 5762 K — Kyém ¢otochepacu cup TUHHHT 3(PhEKTUB XapopaTH.

T, Ba T, HUHT KENTUPWITaH KUHMAaTIapuja WMCCUKIUK Qoimanu wuin
kodpdunuentu  #,=0,0356...0,0564, aTpod-MyXUT XapOpaTUHUHI KY€l
HypJIaHMII ~ JKceprusicura  OOrnMuKIWK  koddpdummentu  w=0,934...0,936
WHTEpBala Yy3rapaau. 7-pacmiaa sicch Ky€m pedieKTOpJapUHUHT HKCEPreTHK
caMapaJopJIMTUHUHT KYHJIMK V3rapuim Kentupwirad. Okcepretuk @©.JM.K.
ne=2,8...5,4 % opanukna y3rapaau.

Ne

5,5 I

ST N e 7-pacm. Scen Kyém
4,5 “‘A?Eé\“\ \ e pedekTopJapuHUHT

4 \\ \ s IKCEPreTuK
3,5 - caMapaJopJIuru

3 2 He, %
2,5 T

8 9 10 11 12 13 14 15 16 O

JuccepTallUsTHUHT WJI0Bajiapuaa Taxpuba Ba TaJAKUKOT HaTHXKaJTapUHU
ynuam Ba XucoOJiall XaTOJIMKIApUHU 0axouiall, Ky€Ell KOJUIEKTOPU Ba MCCHKIHMK
KamJlalll THU3UMHUJA XaBO OKMUMHUHUHI TE3JIUTMHU YIildalll, WCCUKJIUK Oepuiil
KOd(PGUIIEHTUHU aHUWKJIAIll, WCCUKJIUK OKUMHUHM aHukKjiam, HyccenbT COHUHU
aHUKJIAIll XaTOJIUKIIApU KeJITUPUJITaH.

XVYJIO0CA

Huccepranusiaa KyHuaran MacajajapHu Xal KWauin oyinda onub 6Gopuiiran
TaJIKUKOTJIap HATHXKAcKla KyWHnaaru xyjiocajnap TakJIuM KAUJIMHMOKIA!

1. «iccm ky€m peduiektopiapu — BEpPTUKAIT HYp KaOyJdl KHITHY
TU3UMUHUHT MakOyJl MapaMeTpiiapy, paauanus Ba HCCUKJIMK CaMapajopiIuk
KypcaTKA4WwiIapyu YJIApHUHT OWHOra HUCOATaH COSUTAaHWIINATA OOFIMK XO0J/Ia
aHuKJaHraH. HaTwkana, OWHOHMHT TEHT MalJIOHJIM fo3ajiapra sra KaHyOuil Hyp
KaOyJ1 Kuiarudura HucOaTaH MIMMOJUN HYp KaOyn Kwirnd opkamu 5....3,39 maprta
KYTI Ky€Il HypJIAaHHUIINA KUPUIITA UCOOTIIAHTaH.

2. Kapmm maxpu UKJIUM MIAPOWTH]IA, UCUTUIII MaBCYMHJa, KY€l HypJapu
OwiaH TabMUHJIAHTaHIUK K03 duuuentu 40,8% Oynran taxpuda 6uHocu «Slccu
Ky€m pedieKkTopiapu — BEpTUKAI HYpP KaOyJdl KWITHY» TH3UMUHUHT HCCHKJIHK
Oamancu ypHaTwirad. Hartwxkaga, Ky€m paadanuscd MUHUMAD — TYIIMII
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naBpH(IeKadp Oiu)Ia UCCUKIMK Korutam kodddurentu f=36...38% Hu, Tamkw
XaBO XapopaTh MUHUMAJI Japaxana oyiaraH(susap oin)aa f=33...35% Hu Tammkui
ATUIIM Ba WCUTUIN MaBCyMHJla Kapala€TraH THU3UM Yy4yH VpTaua HCCHUKIHMK
Korutam koddouientu f=53,6% ra TeHr OYIuIIM aHUKIAHTaH.

3. WuHconmaumoH Ky€ll HUCUTUII TabMUHOTHAA HWCCUKJIMKHU KaMJIOBYH
arieMeHTIIap cudartua mIacTuK OyTuikanapaaH GoigaiaHuIl HaTUXKacuaa I0KOpU
WCCUKJIUK CUFUMJIM, KaTTa UCCUKJIUK aJIMAllMII 03aJId Ba TYpJId KOMIIOHOBKAJIU
JOHAJ0p Hacagkajap OwiaH  MyXaccamJialliTaH  MCTaliraH CHUFUM  Ba
KOH(HUTypanusiIaru CyBiIM UCCUKIUK JKaMJIarHWIApHU SPATHII UMKOHUHHU OCpUIITH
acOCJIaHTaH.

4. CHHXpOH aillaHyBuYW sSCCH KY€ HypiaHUII pediieKkTopiapu Ba KHCKa
MYIJIaTIN UCCUKJIMK JKaMJIOBYHM KypHiIMajiapra 3ra OyiraH WHCOJSIIMOH WCHUTHII
TU3UMIIADUHN HCCHKJIMK Ba THAPOJAMHAMHUK XHcoOmam yciayOuétu unuiad
yuKuIraH, 6yana xaso capuauar G=0,06...0,26 mM3/c uaTEpBaNMIa KyEI MCUTHII
TU3UMH DJIEMEHTIapUJia XaBO OKUMH OKUIIMHUHT PEXUMHU Ba THUJPOJIUHAMHK
KypcaTKA4WwiIapyu aHWKJIaHTaH. HaTwxkana, HCUTHII MaBCyMH YYyH MaKCHUMAal
Korutamr koddourumentu f=50% Ba ky€m Kypuamanapu OwiaH TabMHHJIALI
ko unmentn  K.,—=40,8% ra TeHr xonarma 3apyp OYNraH WCCHUKJIIUK
YKaMJIarMYHUHT Maccacu m,= (60 ke HA TalIKWI KAJIUIIN Ba MOC PaBHIIJIa CUFUMU
V,s=1,5 nm Oynran macTuk OyTwikamapiaaH n,,—507 p0Ha Kepak OYIHIIH
aHWKJIAHTaH.

5. Taknud 3TUnaérrad THU3MMJA KYIIMM4Ya HMCHUTHILI YYyH ypTada OMIIMK
Exmirn (Tabumii ra3) capdu xamma Ky€ur sHeprusicuiaH (ongamaHuIl XucoOura
WKTHCOJ] KWUIMHAIUTaH EKWJIFU MUKIOPH aHUKTaHTaH. HaTmwkana, Tabuuii Ta3HUHT
itk uktucomu 401 A3/urHM TaIKWA KWJIHIIH, 0y nsca moc pasumiga 58%
CKUIIFM  WKTHUCOJ KWIMHUIIUTA TYFpPH Keaumu acocianrad. IIIyHWHTIEK,
mamosatuin yayH oup maBcymna W,=490 kBm-c/tiun Eku 1764 Mboc/tiun 3nexTp
sHepruscu capdu 1o3ara Kenuid, Oy 3ca Ky€ml HHEPruscH Ba KylIMMya
SHEPTUSIHUHT 9,3% HM TAIIKWIJI YTUIIN aHUKJIAHTaH.
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BBEJIEHUE (anHoTauus aucceprauuu 10kropa ¢puinocodpuu (PhD))

AKTYaJIbHOCTb M BOCTPe0OBAHHOCTH TeMblI auccepranuu. B wmupe
UCIIOJIb30BAHUE DHEPTO- U PecypcocOeperaroiumx BO30OHOBISIEMBIX HCTOYHHKOB
PHEPrUM B CHUCTEMax TEIUIOCHAOKEHUS IKUJIBIX JOMOB C MPUMEHEHUEM
BO300OHOBJIMBAEMBIX HCTOYHHUKOB JHEPIHMM 3aHMMAET OJHO W3 BEIYIIMX MECT.
«YuuThiBass HEOOXOAUMOCTh YBEJIMYEHHUS JIOJM BO30OHOBIISIEMBIX HCTOYHUKOB
SHEPrHU B MHPOBOM HPOU3BOJCTBE SHEPTHU HEe MeHee yeM Ha 20%»!, Tpebyercs
BHE/IPEHHE WHCOJSIMOHHBIX MACCUBHBIX COJHEUYHBIX OTOMUTEIBHBIX YCTaHOBOK,
KOTOPBIEC MO3BOJISIIOT CAKOHOMUTH TOIUIMBHO-3HEPTETUUECKUE PECYPCHI B CUCTEMAX
OTOIUICHUS 3JaHUi. B CBSI3U C 3TUM HUCIOJB30BAaHUE CHHXPOHHO BPAIIAOIIUXCS
IJIOCKUX COJHEYHBIX Pe(ICKTOPOB W aKKyMyJsATOPOB TeIIa B CHCTEMax
OTOILUICHUS 3/TaHU UMEET BAXKHOE 3HAUCHUE.

B wMwupe BemyTcs Hay4dHO-HCCIEOBATENIbCKUE PadOThl MO pa3paboTKe
Hay4YHO-TEXHHUYECKON OCHOBBI JJI1 YCOBEPUICHCTBOBAHUS IMACCUBHBIX U aKTUBHBIX
CUCTEM COJIHEYHOTO OTOIUICHUA 3JaHUil U coopykeHuil. B cBsi3u ¢ 3TuM, ocoboe
BHUMAaHUE YAEISIETCS CO3JaHUI0 MHCOJISIIIMOHHBIX CUCTEM OTOIUIEHUS C MIIOCKUMU
pedaekTopaMu COJTHEYHOTO M3IYyYEHUS] U KPATKOCPOUYHBIMH aAKKyMYJISTOpPaMH
Teryia, 000CHOBAHUIO TETUIOTEXHUYECKUX U THAPOAMHAMUYECKUX ITapaMeTPOB.

B pecnyOnuke nmpuHUMAIOTCS HMIMPOKOMACIITAOHBIE MEPhI MO CHIXKCHHIO
HHEpro3aTpaT B CHUCTEMaX TEIJIOCHAOKEHUS 3IaHUN M COOPYKEHHUH, YKOHOMHUU
TOIUIMBHBIX PECYPCOB, BHEAPEHHUIO BCECTOPOHHUX MEp IO HAJIAKUBAHUIO
YCTOMYHUBOTO TETUIOCHA0KEHU S Ha OCHOBE MIPUMEHCHUS
BBICOKOIIPOU3BOAUTENBHBIX IIOCKUX COJTHEYHBIX Pe(IEKTOPOB U KPATKOCPOUHBIX
aKKyMYJISITOPOB TeIJIa W TIOJYy4YeHbl KOHKpETHbIE pe3yibTarthl. B Crparteruu
JeHCTBUI o nmanmpHeimeMy pa3BuTuio PecrmyOnukm Y36exuctan Ha 2017-2021
roJibl ONpPEAEIEHbl BAXKHBIE 33J1aUud CPEIH KOTOPBIX «...CHMXKEHUE PECYpPCHON U
PHEPrOEMKOCTH JKOHOMHKH, BHEIAPEHHE DHEProcOeperamnmx TEXHOJIOTUH B
MPOU3BOJICTBO, PACIIMPEHUE HCIOIb30BAHUSA BO300HOBISIEMBIX HCTOYHHKOB
SHepruu...»?. Peamusamus 5STHX 3amad, BKIIOYAaeT pa3pabOTKy Hay4HO-
TEXHUYECKUX PEUICHUH MO CO3[IaHHI0 HWHCOJISIIIUOHHBIX CHUCTEM OTOIUICHHS C
MJIOCKUMHU COJIHEUYHBIMU PEQIICKTOPAMH M TEIUIOBBIMU aKKyMYJISITOPAMH, TPU
’TOM OCOOCHHO BaXXHO OOOCHOBaHHWE WX TMapaMeTpoB, 00ECIEUNBAIOIINX
HSKOHOMMUIO SHEPTUU U PECYPCOB.

JlanHO€ nuccepTallMOHHOE MCCIIEIOBAHUE B ONPEACICHHON CTENEHU CIYKUT
BBITIOJTHEHUIO 3aJlad, MpeaycMOTpeHHbIX B Ykaze IIpesunenta PecnyOnuku
V36ekuctan Ne VI1-4947 ot 7 deBpans 2017 roga «O Crpareruu IeUCTBUN 1O
JnanpHeleMy pa3Buthio  PecriyOnmku  V30ekuctan», B IlocTtaHoBieHHH
[Ipesunenta PecnyOnmuku VY30exkuctan NeIII1-3012 ot 26 Mas 2017 rona
«O mporpamMme Mep MO JajdbHEHIIEeMy pPa3BUTHUIO BO30OHOBIISIEMON SHEPTETHKH,
MOBBIMICHUIO SHEPTrOd((HEKTUBHOCTH B OTPACISIX JKOHOMHKH W COLHMAIBLHOMN

! https://ec.europa.eu/programmies/horizon2020/
2 Vxa3 Ilpesunenra Pecnybmuku V36ekucran ot 7 despans 2017 roma Ne VII-4947 «Crparerust ACHCTBHH IO MSATH
IPHOPUTETHBIM HaIpaBlIeHUsIM pa3ButHs PecriyOnnku V3oekuctan Ha 2017-2021 roap»
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chpepsr Ha 2017-2021 rompl» a Takke B JAPYTUX HOPMATHBHO-TIPABOBBIX
JIOKyMEHTaX, MPUHATHIX B 3TOM 001aCTH.

CooTBercTBHE  HCCIACAOBAHMS  NPHOPUTETHHIM  HANPaBJICHUAM
pa3sBUTUA HayKH W TexHoJoruii PecnyOaukm VY30exkucran. JlanHoe
WCCIICIOBAHUE BBINOJHEHO B COOTBETCTBUM C NPHOPUTETHBIM HAINPABICHUEM
pa3BuTusi Hayku W TexHuku |V. «Pa3paboTka METOJO0B HCMOJIb30BAHUS
BO300OHOBJISIEMBIX MCTOYHUKOB SHEPIHH, CO3JAHHE YCTPOMCTB M TEXHOJIOTHI Ha
OCHOBE HAHOTEXHOJIOTHH, (OTOHUKH U JPYTUX COBPEMEHHBIX IEPEIOBBIX
TEXHOJIOTHUID.

CreneHb U3y4YeHHOCTH MPOo0JeMbl. B pernieHun BOPOCOB UCIOJIb30BAHUS
B YCTAaHOBKAX M CUCTEMAaX TEIUIOCHAOKEHUSI 3/IaHUI aTbTEPHATUBHBIX UCTOUYHUKOB
SHEPruM pPa3padOTKONM U HCCIEIOBAHUSIMU CHCTEM COJIHEYHOTO OTOIUICHMUS,
3aHUMauCh 3apyOexHbie yuenble @.Y. XatumHcoH, J. Maszpus, b. Annepcon
(CIIA), P.B. baiipamoB, K.ToitnmneB (Typkmenucran), M. Ammupbaes
(Kazaxcran), A. [»Buc, C.B. 3okoneit, P. llly6eprt, O.C. Ilonens (Poccus), II.
Cabamu (Anrmus), C.Tanaka, P. Cyna (Snonus).

B pecnyOnuke wuccienoBaHus MO pa3padOTKE U COBEPIICHCTBOBAHUIO
WHCOJISIHUOHHBIX OTOINUTENbHBIX CUCTEM HA OCHOBE HMCIOJIb30BAHUS COJIHEUHOM
SHEPrUM MPOBOJIUIMCH TaKUMHU Yy4E€HbIMHU, Kak: 3axunoB P.A., Ae3zo P.P.,
Knuues II.U., A6xypaxmonoB A., AsezoBa H.P., Xaipugauaos b.3. u npyrue.

XOTS COJIHEUHBIC YCTAaHOBKM Ha OCHOBE BO300OHOBISIEMBIX HCTOYHUKOB
SHEPI'uH, pa3padOTaHHBIE B PE3YJIbTATE ITUX UCCIEIOBAHUM, B HEKOTOPOU CTENEHU
UCIIOJIB3YIOTCSI B CUCTEMax TEIUIOCHA0KEHUs, OJIHAKO HCCIECJOBAaHUN 110
00OCHOBAaHMIO TMAapaMETPOB HWHCOJSIIUOHHBIX CHCTEM OTOIUICHUSI C TJIOCKUMU
COJIHCUHBIMU PEQIEKTOPSIMU M KPATKOCPOUHBIMU aKKyMYJSITOpaMU Teruia ObLIO
MIPOBEICHO HEAOCTATOYHO.

CBsi3b JHUCCEPTAIMOHHOIO HCCJIEAOBAHHA ¢ IUIAHAMH HAY4YHO-
HCCIeA0BATEIbCKUX PadoT. JluccepTalluOHHOE WCCIIEIOBAHME BBIIIOJIHEHO B
coorBercTBUM ¢ TiaHOM HUP ®Du3uko-TeXHMYECKOTO0 HWHCTUTYTa B pPaMKax
dynmamentanibHoro  mpoekta  No2d.3.2-«Temmonepenaya uepe3 YacTHUYHO
MOTJIOHIAIOIINE CBETONPO3PAUYHbIE OTPAXKICHUS M TEMIEPATypHOE TOJIe B
MHCOJISIIUOHHBIX CUCTEMAX OTOTUICHUS 3IaHUIN.

LHeabo  wucciaenoBaHuii  sBisiercss  omnpejeneHue 3 (PEKTUBHOCTH
WCIIOJIB30BaHUs MHCOJISAIIMOHHBIX CHUCTEM COJIHEUYHOI'O OTOIUICHUSI C CHHXPOHHO
BpAIAIOIIUMCS NIOCKUMU pedIeKTOPaMHU.

3aga4M HCCae0BAHUSA:

UCCIICIOBAHUE PEXKUMa 3aTCHEHUS CHCTEMbl IIJIOCKMX  COJIHEUHBIX
pedIeKTOpOB, YCTAHOBJICHHBIX C CEBEPHON CTOPOHBI 3[aHUS;

onpeesieHne TeruioBoM 3(PGEeKTUBHOCTH HMHCOJISIIMOHHOW OTOMUTEIbHOU
CUCTEMBI «IIJIOCKHE COJHEYHBIC PEIICKTOPHI - BEPTUKAIHHBIA CBETONPUEMHUK,
YCTaHOBJIEHHOW HA CEBEPHOM CTOPOHE 3/1aHU;

UCCIICIOBAHUE TPaHYJIOMETPUUECKUX U THAPOAUHAMHUYECKUX CBOMCTB
KPAaTKOCPOYHBIX aKKyMYJIATOPOB TEILIA;
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UCCIICIOBAHUE  TEIJIOBOTO  peXUMa  3JaHusl,  OTaIUIMBAaEMOI0  C
UCIIOJIb30BAHUEM  MHCOJSIMOHHOW  CHUCTEMbl C  IUIOCKUMH  COJIHEUHBIMU
pedaekropamMu, yCTaHOBJICHHBIMH C CEBEPHON CTOPOHBI 3/1aHMUSL.

O0beKTOM  HCCICA0BAHMSA  SIBJSIETCS  WHCOJSIIMOHHAS  COJIHEYHAs
OTONUTENbHAS CUCTEMA C IUIOCKUMH COJIHEUHBIMHU pedieKTopaMu U TEIUIOBBIM
aKKyMYJISITOPOM, YCTaHOBJIEHHAsI C CEBEPHOM CTOPOHBI 3/IaHUS.

IIpeameTrom wuccjieOBAHUA COCTOMT B OMNPEACICHUU  TEIUIOBOM
3G ()EKTUBHOCTH  WHCOJIIIMOHHOW  CHCTEMBl  OTOIUICHHUS C  CHHXPOHHO
BPAIIAIONTUMUCS TIJIOCKUMHU COJTHEYHBIMH peIIeKTOpaMHu.

Meroabsl ucciaenoBanuil. B mpouecce wuccineqoBaHUs HCIONIb30BAINCh
METOJbl T€OMETPUYECKOM ONTHUKU M MpeoOpa3oBaHUs COJHEYHOM SHEPruu B
TEIUIOBYI0, MAaTeMaTHYECKOE€ MOJACIUPOBAHUE, TEIIOTEXHUYECKUE pacueTbl H
AKCTIIEPUMEHTAIIHBIC METO/IbI.

HayyHasi HOBH3HA JHCCEPTALMOHHOIO MCCJIEOBAHUS 3aKJIOYaeTcsl B
CJIEIYIOLIEM:

pa3zpabotana sHeprocoOeperaromas CoJHEHYHas OTOMUTENbHAs YCTaHOBKa C
CUHXPOHHO BpAIIAIOIIMMHUCS B COOTBETCTBUM C JIBHUKEHHUEM COJIHLA IUIOCKUMU
pedaekTopaMu COTHEYHOTO H3JIYYCHHS, COJHEYHBIM BO3JIyXOHArpeBaTelieM U
TEIUIOBBIM aKKyMYJISITOPOM;

00OCHOBaHBI TEIJIOBOM M paJAHAIIMOHHON PEXKUMBI CUCTEMBI «IIJIOCKUE
pedIEKTOPHI - COTHEUHBI BO3AYXOHArPEBATENb — TEIJIOAKKYMYJIATOP - 31aHHUE) C
Y4€TOM HM3MEHEHHUSI TaKUX MapaMeTpoB, KakK TeMmIepaTypa Hapy>KHOTO BO3/yXa,
COJIHEUHAS pajuaIius, IpoA0TKUTEILHOCTh OTOTUICHUS;

pa3paboTaH TeEIUIOBOM OajaHC JAMHAMUYECKOTO PEXHMa  CHUCTEMBbI
«COJIHEUHBIN BO3JYXOHArpeBaTeib - TEIJIOAKKYMYJIATOP» C YYETOM TeMIlepaTypbl
HapY>KHOTO BO3]lyXa, COJIHEUHON paJualli{, TEMJIOBOW MOUIHOCTH U OOBEMHOTO
Koa(duIreHTa TeII00T a4,

00OCHOBaHBI KOJMYECTBO M ONTHUMAIbHBIC pa3MEPbl MPOMEKYTOUHBIX
pPacCTOSIHMM M KpaTyaulllero pacCTOSIHUSI OTHOCHUTENBHO 3JaHUSl CHUHXPOHHO
BpaIAlONIMXCsl  IUIOCKUX  COJHEYHBIX  pe(IeKTOpOB, YCTAaHOBJICHHBIX B
3aBUCHMOCTH OT JBH)KEHUS U 3aTEHEHUS COJIHIIA.

IIpakTHyeckue pe3yabTaThl HCCACAOBAHMUS COCTOST B CIEIYIOLIEM:

pa3paboTaHa  MHCOJSIIMOHHAS  CHCTEMa OTOIUICHHS C  IJIOCKUMU
COJIHEUHBIMU PedIEKTOPAMHU, TEMI0AKKYMYJIITOPOM, YCTAHOBJIEHHAS! HA CEBEPHOM
CTOpPOHE 37aHuS;

OTPEJICNICHO, YTO MPU UCIIOJIB30BAHUU B 3/IaHUSX WHCOJSIIMOHHONW CHCTEMBI
OTOIUICHHUS] C TUIOCKUMHU COJIHEUHBIMH peQieKTOpaMu IOJYyYE€HO TMOBBIIICHUE
SHEpProdPGEeKTUBHOCTU CUCTEMbl TEIUIOCHAOXKEHUSI M CHIDKEHHE pacxojia
TOIJIMBHO-YHEPIETUYECKUX PECYPCOB.

JIOCTOBEPHOCTh Pe3yJbTATOB HCCJENOBAHUII OCHOBaHA Ha TOM, YTO
MCCIIEIOBaHUS IPOBOJIUIIMCH C HCIOJIb30BAHUEM COBPEMEHHBIX METOAO0B U CPEICTB
U3MEPEHUM,  pe3yibTaThl  JKCIEPUMEHTOB  00pabaThIBaIUCh  METOJaMU
r€OMETPUYECKON ONTUKH W TPeoOpa3oBaHUs COJIHEYHOM SHEPIHH, B3aUMHOMU
aJ€KBaTHOCTH  TEOPETUYECKHMX M  DKCIEPUMEHTAIbHBIX  KCCJIEIOBaHUH,
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IIOJIOKATEJIBHOW M NPAKTHUYECKOM PEeaNM3alvy Pe3yIbTaTOB MUCIBITAHUN CHCTEMBI
MHCOJISILIMOHHOTO TEIJIOCHA0KEHUS.

Hayynasi 3HaUMMOCTBH pe3yJbTaTOB MCCJICIOBAHUA 3aKIIOYACTCA B
HAy4YHOM OOOCHOBaHUHM MapaMeTpPOB, OOECIEUHMBAIOIIUX SHEPrOCOEPEKEHUE U
3¢ (HEeKTUBHOCTh PabOThl CUCTEMBI C CHUHXPOHHO BPAIAIOIIMMUCS TIOCKUMU
COJIHEUHBIMH  pe(dIeKTopaMu - BEpTUKAIbHO, OOpalleHHbIM Ha  CEBep
CBETOIIPUEMHUKOM, a TAaKK€ B BO3MOXHOCTH UCIIOJIb30BaHUS IOJTYYEHHOU
TEIUIOBOM  MOAENIM M  METOJMKH  pacyera  IapamMeTpoB  MOAOOHBIX
TeJIMOTEXHUYECKUX YCTaHOBOK.

[IpakTryeckas 3HAUMMOCTb PE3YJIbTATOB HCCIEAOBAHUI OOBICHSIETCS TEM,
YTO pa3padOTaHHAasT MHCOJSILMOHHAs CHCTEMa OTOIUIEHUS 00€CIeYnBaeT
HEIPEPBIBHYIO 110/1a4y TEIJIOBOW SHEPIUU B 3[JaHUS, TEM CaMbIM CHIKAsl 3aTPAThI
Ha TOIUTMBHO-PHEPTETUYECKUE PECYPCHI.

Buenpenne pesyabTaToB  HcciaenoBanusa. Ha  ocHOBe  HayyHBIX
PE3yJIbTaTOB, MOIYYEHHBIX MPU pa3pabOTKe MHCOJSLUUOHHBIX CUCTEM COJIHEUHOTO
OTOIUIEHUSI C CUHXPOHHO BPALAIOIIMMHUCS MJIOCKUMH pedIEeKTOpaMU COTHEUHOTO
U3IIyYEHHS U KPATKOBPEMEHHBIMH AKKYMYJIATOPaMU TEIUIA:

B (epmepckux xosgiicTBax KamkagappuHCKON 00J1acTH  BHEAPEHBI
pe3yJibTaThl HAYYHBIX UCCIIEI0BAaHUH MO pa3pabOTKe IHEProcOeperawmux CUCTEM
COJTHEYHOTO OTOIUIEHUS! C CHHXPOHHO BPAIIAIOIIUMUCA IIOCKUMHU peQIIEeKTOpaMu
COJIHEYHOIO U3JIyYCHHMs] W aKKyMyJsiTopamu Teria (copaBka MwuHucTepcTBa
cembckoro  xo3stiictBa  Ne05/034-4336 ot 11  gexabps 2020 r.). Ilpum
KIMMaTudeckux ycioBusix KamrkamapbUHCKONW 00JIacTU 32 OJMH OTOINMTEIIbHBIN
CE30H COKOHOMIIEHO 110 58% mpHUpOaHOTO ra3a;

00OCHOBaH OTOMMTEIbHO-PAUALIMOHHBIN PEXUM CHCTEMBl C IUIOCKUMHU
pedaeKkTopamMu - COTHEUHbIN BO3IyXOHArpeBaTellb — TEIIOAKKYMYJIATOP - 3AaHUE
C YYETOM 3aKOHOMEPHOCTEW H3MEHEHHUs IapaMEeTpOB HApYyKHOIO BO3JayXa
(cipaBka MuHucTepcTBa cenbekoro xossictBa Ne05/034-4336 ot 11 nmexabps
2020 r.). B pe3ynbrare nojiydeHa BO3MOKXHOCTb OKPBITh 50% TENI0BOMl HArpy3KU
31aHUs B OTONMTEIIBHBIN CE30H 3a CUET COJIHEYHOM DHEPIUH;

O00OCHOBaHbl  ONTHMAaJbHBbIE MApaMETPbl YCTAHOBKM C  CHHXPOHHO
BpAILAIOIIUMCS IIIOCKUM pe(pICKTOPOM COTHEUHOTO U3IYYEHHs B 3aBUCUMOCTH OT
JBWKEHUS W 3aT€HEHUs C COJIHLA OTHOCUTENBHO 3/1aHus (cripaBKka MHHHCTEpCTBA
cenbckoro xo3siictBa Ne05/034-4336 ot 11 mekabps 2020 r.). B pesynbrare 3a
OTOIMUTEIIbHBIN CE30H 4Yepe3 CEBEPHBIA CBETOIPOEM MOYKHO AKKyMYJIHUpPOBaThb B
cpeadeM B 3,5-5,0 pa3 6oJibliie COTHEYHOM YPHEPTUU

AnpobGanusi pe3yJbTaTOB HCCJAeI0BaHUsA. Pe3ynbraThl HCCIIEI0BaHUS
oOcyxnanuch Ha 4 MEXKIYHapOAHBIX M 3 pecnyOlIMKaHCKMX Hay4YHbBIX
KOH(epeHUusX.

Ony0JuKOBaAaHHOCTH pe3yabTaToB HcciaenoBanus. [lo reme nuccepranuu
OonmyoMMKOBaHO 25 Hay4yHbIX paboT, W3 HUX 8§ B HAY4YHBIX JKypHajiax,
peKOMEHIOBaHHBIX  Bpicmield  arrectranMoHHOW — komuccued — PecryOnuku
VY30ekucran A MyONMKalMM OCHOBHBIX HAy4YHBIX PE3yJbTAaTOB JAUCCEpTAIHid
nokropa ¢unocopun (PhD), B Tom umcie 4 B pecnyOnukaHckux u 4 B
3apyOeKHBIX KypHaax.
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Crpykrypa u 00béMm auccepranuu. CoaepkaHue JUccepTalud COCTOUT U3
BBCJICHHMSI, YETBIPEX IJ1aB, OOIIMX BBIBOAOB, CITMCKA MCIIOJIb30BAHHOMW JIMTEPATYPHI
u nipuioxenuit. Oobem aucceptanuu cocrapisieT 100 ctpanuir.

OCHOBHOE COJEPXAHUE JUCCEPTALIUUA

Bo BBemeHMM O00OCHOBaHa aKTyallbHOCTh TEMbl MCCIEIOBAHUS, OIbBIT
DKCIUTYaTalluM CHCTEMBI COJIHEYHOTO OTOIUICHMS, W3JI0KEHBI LENU W 3aJayu,
Hay4Has HOBHU3HA, OOBEKT HCCIEAOBAHHWI, METOJbl HCCJIEAOBAHMI, OCHOBHBIE
MOJIOKEHUS, BBIHOCUMBIE HA 3aIUTy, HAay4Has W NPAKTUYECKas 3HAYUMOCTh
MOJIYYEHHBIX PE3YJIbTaTOB U UX pEanu3alysl.

B mnepBoii rnaBe aucceprauuu «CHCTeMBbI COJHEYHOI0 OTOILIEHUSI €
HCIOJIb30BAHHEM IUIOCKHX PpedUuieKTOPOB M € AKKYyMYJSITOPAaMH TeIuiay
NpPUBEACHBl  pE3yJdbTaThl aHaJIM3a KOHCTPYKTUBHBIX  pEIICHWM, 00JacTh
OPUMEHEHHUsl IUIOCKHX pPEQIIEKTOPOB B CHCTEMax COJHEYHOIO OTOIUICHHUS,
COCTOSIHUE HAy4YHBIX HCCIICIOBaHWI. BBISBIEHBI MpenMyIIeCTBA M HEIOCTATKU
pa3paboTaHHBIX CHUCTEM. BKpaTiie M3JI0KEHO COCTOSIHME HAYYHBIX HCCIIEIOBAHUN
0 COJIHEYHbIM pediexkTopaM B pecnyOnuke. [IpuBeneHsl KOHCTPYKTHBHBIE
pelIeHUs UIOCKUX pedIESKTOPOB MO UX OCHOBHBIM IIPU3HAKAM.

Bropas rnaBa guccepraunn «CHcTeMa IUIOCKHX — peduieKTOPOB,
YCTAaHABJIMBAEMbIX C CEBEPHONl CTOPOHBI 3[aHHUA» IOCBAILICHA HCCIEI0BAHUIO
PEKUMOB 3aTEHEHHUS CHUCTEMBl IUIOCKMX pPEQIIEKTOPOB, YCTaHABIMBAEMBIX C
CEBEPHOU CTOPOHBI 3/IaHUA, UX T€OMETPUS 3aTCHEHHS U PaIMallMOHHAs U TEIJIOBas
s¢dextuBHOCTh. [Ipu ycTaHOBKE IMIIOCKUX PEPIEKTOPOB C CEBEPHOW CTOPOHBI
3/JaHUs BO3HMKAET MpoOjieMa 3aTeHEHUs1 pe(IIeKTOPOB CAMHUM 3/1aHHEM, U MECTO
YCTAaHOBKU pe(pIEKTOPOB OyAET ONpenensIThCsl TeoMeTpuel 3areHeHus. Takas
3aJja4ya pelraeTcs MyTeM MUHUMU3AlUY PEKUMOB 3aTeHeHUs pediekropoB. Pacuer
PEXMMOB TEHEOOPA30BaHUS MOKHO MCCIIEA0BATh TPaQUUECKHMU METOIaMH°,
['padpuueckuit  mMeTON OCHOBAaH HA  HUCIOJNB30BAHUU  cTepeorpadudecKoi
nuarpaMmbl TpaekTopun CoJHIIA C HAIOKEHUEM TEHEBOM Macku 00bekTa (puc. 1).

a - Tpaekropusi ConHIa; 6 - TeHeBas
macka 31anus Ha 21/XIl o O-O u 6 -
o 01-01; 1y, 1, 1, - cekTopsl TEeHEBOH

MackH pegIieKTOpoB
Puc. 1. luarpaMmMa TpaeKTOpUH
CosHII2 ¥ TEeHEeBOW MACKH 3/1aHUA

o]
Ha »tom pucynke npueneHa aumarpamMma Tpaekropun ConHna c
HaJIOKCHHOM TEHEBOM MackoM 31aHus. Ha nuarpamme npuseneHa TpaeKTOpUs
Connua na 21/XII. [Ins cpaBHeHusI npuBeAeHbI Takxke Tpaektopuu ConHIla Ha

3 3akoneit C. ConHeuHas SHEPIUst U CTPOUTENLCTBO. -M.: Crpoituzaar, 1979, -232 c., 55. Mapkyc . A. 3nanus,
knumat u sHeprus. -JI.: Tuapomereounsnart, 1985, -542 c.
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20/X u 22/11l. Kak Bumno u3 puc. 2, Ha 21/XII 3arenenue pednexropa 1, He
npoucxoauT. 3aTeHeHue pedekTopa | HaumHaeTrcs B 8 wyac 15 wMwuH,
3akaH4yMBaeTcs 8 yac 44 MuH, B Ipyroe BpeMs 3aTEHEHUE OTCYTCTBYET. 3aTCHEHUE
peduiekTopa 1, HaunHaeTcs ¢ Bocxoaa CojHIla U npojoKaercs A0 8 yac 44 MuH,
B JJaJIbHEHIIIEM 3aTeHeHre OTCYTCTBYeT. [Ipu pazmenieHun 31anus B ceKTope Agr =
35° (B,); Aoz = -35° (B,) MOXHO OOCCIIEUUTH ITOJIHOC OTCYTCTBHE 3aTCHCHHS
pedIeKTOpOB 3aHUEM.

S,0, BT/M?
50

400 \\\A

350 Y\ 1-1, 2-1n, 3-1no peduekTopsl
300 A/ \\ ——1 Puc. 2. UHTEHCHBHOCTEL

250 K —a—2 NOCTYNJICHUS] IPSAMOii

200 ——3

COJIHEYHOM paguanum Snjl Ha

150 //— MOBEPXHOCTD pE(bJIEKTOpOB Ha
100 K / 21/X11

7 8 9 10 1 12 13 14 15 16 qu

C yd4eToM pEXUMOB 3aTCHCHHUS OMPEIACIAIOTCS PATUAIlMOHHBIA U
TeMIEepaTypHble PEXUMBI, TEIUIOBOM OanaHc, TepMuuyeckas 3S(PPEKTUBHOCTH
cucteMsbl pedaekTopoB. OCHOBHOW BKJIa/l COTHEYHOIO U3IIYYEHHS OT pedIeKTOPOB
COCTABJISIET MPSMOE  U3JIyYCHHE, pPAJAUAIMOHHBIA  PEXUM  pedIeKTOPOB
OTIPEJIEIISIETCS. METOJIOM T€OMETPUYECKON ONTHKHU. [Ipu mpUHATHIX Mapamerpax
paccTosIHUE OT CBETOMPOEMA JI0 LIEHTpa CUMMETPHH TUIOCKOCTH pediiekTopa, npu
KOTOPOM  OTCYTCTBYET 3aT€HEHHE 3JIaHHEeM TIUIOCKOCTH peduieKkTopa 3a
OTOMUTENBHBIA CE€30H, cocTaBiusieT Lo,=5,2 ™. TemnoBas 3¢hdEeKTHUBHOCTH
peQIIEKTOPOB OMPEENAETCS COOTHOLIEHUEM

N=Sw/Su=RKp;rnep=F./F,. (1)

Spz - TOTOK TPSIMOM COJTHEYHOW pajualliy Tajaromieid Ha MOBEPXHOCTH
peduekTopa; Sy, — MOTOK MNPSAMOM COJHEYHOW pajualuu, MNpOIUEAIIeld 4Yepes
ceeronpoéM; F. - IJIOmaab CONHEYHOro IATHA HA cBeTompoéme, M2, Pacuer
MOJYYEHHBIX PE3yJIbTATOB TOKAa3bIBACT ONTUMAJIbHbIE 3HA4YeHUS A3uUMyTa
Aonm=60°. Mpu L,=5,2 M ma L1=2,7 m; 1,=1,=27,8° d.,=0,003 m; d,=0,004 w;
k=18 m?; pr—=0,92; n=1,526; K,,=0,86. Ilpu mjomanu MOBEPXHOCTH IOKHOTO
ceerornpoéma F., u 3F., depe3 ceBepHbI CBETONPOEM MOCTYIUIEHUE CyMMapHOU
COJTHEYHOM pajidaliiy MPEeBhIIIacT Ha

1= Quup ! Qupre=2,58...3,39; 13 = Qupp/ Qupss= 1,08...1,13. )

TakuM 00pa3oM, Uepe3 CEBEpHBIM CBETONMPOEM COJIHEYHOH parariu
noctynaet 0oJIbIe, YeM Yepe3 FOKHBIN CBETONPOEM, SKBHBAICHTHBIN 110 TUTOIIIA T
C TIOBEPXHOCTHIO TPEX PeICKTOPOB.

B Tperbeit rnaBe muccepranuu «CoJIHeYHOE OTOILUIEHWE 3AaHUS C
CHCTEMOIi TUIOCKUX pedIeKTOPOB, YCTAHABJIUBAEMbIX C CEBEPHOH CTOPOHBI, M
C BOASIHBIM AaKKYMYJSITOPOM TeIIa» MPEACTaBICHbI PE3ybTaThl PacueTHBIX
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UCCIIEIOBAaHUM TETJIOBOrO 0anaHca cUCTeMbl «3aaHue + peduekrops». [lokazaHo,
YTO BBICOKAsl IUIOTHOCTh IIOCTYIUIEHUS COJHEYHOM pagualdd OT CHUCTEMBI
pedIeKTOpOB uepe3 CEeBEpHbIM CBETONPOEM MPUBOAUT K 3HAUYUTEITHLHOMY
MPEBBIMICHUIO KOM(OPTHOrO pajMallMOHHOTO M TEIUIOBOTO  PEKUMOB B
noMemeHnu. JlJisi 3aluThl TOMENIEHUS OT BBICOKOW MHTEHCHUBHOCTH COJHEYHOTO
U3JIyYEHUs TIE€pEell CEBEPHBIM CBETOMPOEMOM YCTAHABIMBACTCS SKPAaHUPYIOLIUN
conHeuyHbli komiekTop (CK) — Bo3myxoHarpeBatesnb. EcTecTBeHHOE OCBelIeHUE
NOMEIICHHUsT o0ecreunBaeTcss dYepe3 KHoe OkHO. Ilmomaas cBeTompoéma
Fen=bche. B cootBercTBUM ¢ cuctemoit 3 pedieKTOpoB IKBUBAICHTHAS TUIOIIAIH
ceTonpoéma cocTaBisieT Fe,=3F=5,07 M2, [lnomans MOMEIIEHUs COCTaBISET
F..=12,42 Mm% Koopdunuent remmoobecneuennst K.=(F.., /F:)-100 %=40,8%.
Kak mokaspIBaroT UCCIIEOBAaHUS, IPU IAXMATHON yaKOBKE KOHLIEHTPALUS BBILLE
Ha 15...16%, yem npu xopupopHou. IIpenenbHO MakCUMalIbHONM KOHLEHTpaLUs
oyaer npu A/=0. IlpenenbHo MUHUMAajbHasE KOHLEHTpaLus OyAET ONpeaesThCs
YCIIOBHEM, JUISl PACYETOB KOTOPOTO INPUHATHI CIEAYIOUIME MapaMeTphl: ILIOIIAb
nonepevHoro cedeHus akkymynstopoM temna (AT) Fa=1,35%x1,55 M2 pacxon
Bosayxa G=0,06...0,26 m*/c uam cxopocth Bozyxa W=0,028...0,124 m/c. Takum
o0pa3oM, MOXXHO CJeJaTh CIEAYIOIUNA BBIBOJ: MpPH YBEIUYEHUU EMKOCTH
miacTukoBbiX OyThUIOK (IIB) M ckopocTH moToka Bo3ayxa B CIIO€ HAcaJKH: a)
YBEJIMYUBACTCS THIPABINYECKOE COMPOTHUBIICHUE CIIOSl Hacaaku, O) Macca BOJbI B
CJIO€ YBEJIMUMBAETCS, HHTEHCUBHOCTh AKKYMYJIMPOBAHHUSI TEILJIA BO3PACTAET.

Jlns uccnenyemoii cucteMsl 31aHue + pedekTopsl pa3padoTaHa BO3AyLIHAS
conaeynas cuctema otoruieHus (CCO) ¢ BoasapiM AT Ha ocHoBe I1b (puc. 3 u 4).
TenonocTymieHns B MOMENIEHUS MAYT 3a CYET COJIHEYHOM pajuanuu,
MOCTYMNAIOIIEH Yepe3 CBETONMPOEM, OKHO U CHCTEMY OTOIUICHUs. Pexum paboThl
CCO 3aBUCHUT OT OTONUTEIBHON HArPY3KH U KOJIMYECTBA MTOCTYIUIEHUSI COJTHEYHON
paguanuu.

VaensHas Macca u o0bem AT, npuxomsmuxcs Ha 1 M? MOBEPXHOCTH
OCTCKJICHHS CBETONpOEMa, OMpeAestoTcs KoddduiuentoMm 3amenieHus f, B
3aBUCUMOCTH OT JIOJIM COJIHEYHOM 3HEPTUM, MOKPBIBAIOIIEH TEIJIOBYIO HArpPy3Ky
Ha oToruieHHe. BemnumHa f COOTBETCTBYET MPOLIEHTHOMY CHMMKCHUIO pacxoja
TeIia OT TPAJAUIMOHHOIO HCTOYHHKA TEIUIA 3@ CUET TEIJIa COJIHEYHOTO U3TyYEHUSI.

HJ'IOHIaI[B ITOBCPXHOCTH CBCTOHpOéMa COCTaBJIAICT
Fcnzbcn hcnz 1’3X1,3: 1,69 M2- (3)

Tak kak B CBETONPOEM NOCTYNAET COJIHEUHAs paAHALUU OT 3 PeQIIEKTOPOB,
DKBUBAJICHTHAsl pacyeTHas IUIONIaJb OCTEKJIEHHOW IMOBEPXHOCTU IMPUHUMAETCS
paBHOM:

Fao = 3Fcn: 3X1,69 = 5,07 M2 . (4)
VY nensHbIC Macca m,; u 00beM V,; AT onpenenstorcs mo hopmynam

maIZCmf; VaIZCVf; (5)
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®ponTtaneHbiii BuA. 1, 11, 1m — peduexropsr; 2
— cBeronpoéMm  (ceBepHmiii); 3 - CK
BO3/IyXOHAarpeBaresb; 3a — TeIIONPUEMHUK; 5 1
5b — okHa (tokHBIC); Sa U 5¢ — OTONHUTEIIbHBIC
KaHaJIbl ¢ OOpEIIEeTKON B TOMEIICHHX; 8 1 12 —
OTBITHASI U KOHTPOJIbHASI KOMHATHI; 9 — TamMOyp;
10 u 11 — BHyTpeHHUE U HapykHas ABepu; 13 —
nomenienue AT; 14 — kanan Bo3ayxoBon; 14a —
BXOoAHOW KaHaim, 15 u 15a — oOparHble
(BBITSKHBIE) KaHaJIbl; 16 —
TEIUIOAKKYMYJIUPYIOIIUe  3JIeMeHTh; 17 —
BEHTWIATOP; 18 — MOMOJHUTENbHBIA UCTOYHHUK
Teruia — kanopudep; 19 — otonurenbHbIe KaHaAT

a — BHJ B IUIaHe; 6 — monepeunbii paspe3 B B AT, 20 — Ttemmomsonsuus; 21 — naBepu
miockoct AT nomemeHust AT; Si, Sz, Sz — mmbepbt

Puc. 3. Cxema cucTemMbl coJiHeuHOro Puc. 4. Cxema CHCTEMBI COJIHCYHOI' 0
OTOILJICHUSA OTOIIJICHUSA

rae C, - ynensHas macca AT Ha 1 M? nosepxHOCcTH ocTeknenus, Kr/(% m?);
Cv - ynenbnblii 00beM AT Ha 1 M2 nosepxHOCTH OocTekneHus, M>/(% m?).

3Hauenuss C, u Cy ONPENeNsIoTCS BHUIOM TEIIOAKKYMYJIHUPYIOIIETO
matepuana. Hanpumep, s éMkoctu ¢ Bomoi

Cn=3 kr/(% m?); Cy =0,003 m3/(% M?); (6a)
JUIg OeTOHA U KaMHS
C,=15xr/(% m?); Cy = 0,075 M3/(% m?). (60)

Kax BuanO u3 (62) u (60), Ipu MPOUYNX PaBHBIX YCIOBHUSIX, MACCa BOJSHOTO
aKKyMmyJssiTopa OyeT B 5 pa3 MeHbIle 6eToHHOTO. /{7151 paccmaTpuBaeMoro 31aHus
npuanMaeM f=50 %. Toraa o6imas macca AT OyaeT cOCTaBIsATh

Ma = Ma Fo = Cy T Fo= 3x50%5,07 = 760 «r. (7)

B  kadecTBe = TEIIOAKKYMYJIMPYIOIIUX  BJEMEHTOB  HCHOJIB3YIOTCA
MJJACTUKOBBIE OYTBUIKM €MKOCThIO 1,5 muTpa. 3amojHeHHbIEe BOJOW OHU
YCTAHABIIMBAIOTCA Ha peHIeTKax — cTewiaxax B 4 psaa. OnpegenuMm 4Yucio

4 Macca 1 MeCTO pa3MelleHust TEMI0akKyMyasTopa. Iloctpoii cBoii qoM. mensh.ru, 2006. — 3 ¢.]
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IUTACTUKOBBIX OYTBUIOK eMKocThio V,s=1,5 1. Jlas BOABI MOXHO NPHUHATH
HKBUBAJIEHTHOCTh Macchl U oobema V,5=1,5 1= m,s=1,5 Kr.
Tpebyemoe konmuectro [1b

Nps = Mg/ Mps =760/ 1,5 =507 . (8)
[Imomane nomeriennsa AT cocTaBigeT
F.=b,h,=1,55x1,35=2,1 m°.
ITpu ycranoBke I1b Ha cremutaxax B 4 psaa, yucio [1b B kaxxaoM psany
Hns1 = Mpgl 4 =507 / 4 =126 1. %)

Huamerp I1b emkocthio V,5=1,5 1 paBen d,; = 0,094 m. [lnomans s4eiku
10 TOPU3OHTAIIH, Tpuxoasmencsa Ha ogny [1b, cocrasisaer

Fioi=F./n. = 2,1 /127 = 0,0165 M.
JlnmnHa CTOpPOHBI KBaAPATHOU STYENKH

a,= JF, =./0,0165=0,128 m.

IIpu xopunmopHoM pacnosioxkenun IIb paccTosHue Mexay HUMH OyaeT
COCTaBIATh

Al=a,—d,; = 0,128 - 0,094 = 0,034 ™ .

Bricora I1b h,;=0,32 m; Tommumua creimaxei J.,=0,05 M. Torma BeIicoTa
Kaxoro cios I[1b ¢ yuetom TonmuHbl cTeiaxen

he = h,s+ 0em= 0,32+ 0,05 = 0,37 m. (10)
OO0mras Beicota AT
H, =4 h.=4x0,37 = 1,48 m. (11)

TeroBas sddexktuBHOocTh AT Oynmer omnpenensiThCs TEIUIOBBIMUA U
TUAPOJAMHAMUYECKUMHU TIOKA3aTeNsIMU, KOTOPBIE YCTAaHABIMBAIOTCS Ha OCHOBE
rpanyjomerpuyeckon xapakrepuctuku [1b. Cymmapusiii nepenan nasienust B AT
onpenensercs no popmyre

APy = 4AP, . (12)

JIoNMOTHUTENbHBIA HMCTOYHHMK TeIIa Kajlopudep MOUHOCThI0 2 KB,
paccMaTpUBAETCS KaK MECTHOE CONPOTHUBIICHME. [ MIpaBIN4YECKOE CONIPOTUBIICHUE
Kasopudepa BoIpakaeTcst PopMyIIOu:

AP = B, (W, p)"; (13)

rne By 1 m — kK03(pPUIMEHT U TTOKa3aTelb CTEICHHU, 3aBUCAIINE OT KOHCTPYKIIUU
kajmopudepa; W, — CKOPOCTh BO3JyXa B CEUCHUH Kajopudepa, OnpeaessieTcs 1mo
dbopmyre (3.64), m/c.

YcTaHoBOYHASI MOIITHOCTH BEHTUIISITOPA ONpeesieTcs o Gpopmyie:

Nysz,KBT; (14)
n-1000
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rae K - koaddunuent 3anaca; 24P — notepu nasneHus B cucreme, [la; n — KIIJ
BeHTWIsATOpa. KondduimeHnt 3amaca Juisi OCEBBIX BEHTUJISTOPOB MPUHUMAETCS
K=1,05...1,2. TIpu pabGore »snekrpoasurarens npu Temneparype mo0 50°C
kodpdunment 3amnaca yBenuuubaetcsa 10 K=1,4. KIIJI BenTunsatopa #=0,8. Jlus
pacuetoB CCO B mnepBoM NpUOIMKEHUH MPUHUMAEM YCPEIHEHHBIC 3HAYCHMUS
pacxozma Bozayxa G=0,015...0,065 m3/(M’c) mo npaHHbIM. Ilpu SKBHBAJIEHTHOM
mwromamu CK F=5,07 m?, cymMapHbIii pacxoj Bo3ayxa B CCO Oyner cocTaBisITh
G=0,06...0,26 m*/c.

B yeTrBépTOii TNIaBe auccepTalii «IKCHEPHUMEHTAJbHOEe HMCCIeA0BaHUE
CUCTEMbI COJIHEYHOI0 OTOIUIEHHS C IUVIOCKUMH peduieKTopaMu U BOASIHBIM
AKKYMYJSITOPOM TeIIa» TMPUBEACHBI PE3YyIbTAThl TEOPETUUYECKOTO H3YUYCHUS
MaTeMaTHYECKON MOJENH TWHAMHUYECKOTO PeXUMa TeIIOBOro OajaHca CHUCTEMBbI
«COJIHEUHBIH KOJUIEKTOp + aKKyMyJsTOp TeIia», IJisi KOTOPOM MPHUBEICHBI
COJIHEYHOE  M3JIy4YEHHUE, TIOrJIomaeMoe  TEIUIONPUEMHUKOM,  KOA(DPUITUEHT
nosiesHoro nevicteus CK, termoBoit 6anmanc AT. UToObl onpenenutb, UMEET JU
yacTHIla, OMBbIBa€Masli  BO3JyXOM, IMPEHEOPEKUMO Majoe TEPMUUYECKOE
CONPOTUBJIEHUE, UCIIOJIB3YETCS YNUCIO bHO MpU yCIOBUMU:

gi=% b g1 (15)
4,

B  ¢opmyne (15) wucnonedyercs  3d@exTuBHBIA  KOIPPUIMEHT
TEIJIONPOBOAHOCTU A,, BT/(M K). Ilpunumass nannoe ycioBue, 3(pPpeKTUBHBIN
KO3 (UIUEHT TEIIONPOBOJHOCTH B CUCTEME, OYAET ONPEENIThCS 110 PopMyJIe:

/13 = & /16 ; (16)
6= 0,062 Ral; 10°<Ra<10’; &, = 0,22 Ra¥; 107<Ra<10" (17)
3
Ra=Grpr= 9 AL Al g, (17)
14

]

rae At, — TeMIlepaTypHBIM Iepernag B COCyAE€ MEXKIy CTEHKOM U €€ cpeaHen
yacTblo, °C; fs — TemnepaTypHbiii KOdDPUIIMEHT 00bEMHOTO PACIIMPEHUS BOIBI,
K. B BepTUKaIbHOM MJIMHAPE TEMIOOOMEH MOXKET ONPEAEIATECS 110 (POPMYIIE:

Nu = 0,52 Ra'¥ 10°%<Ra<10%; Pr>0,5. (18)

Kak moxasbIBalOT pacyeTsl, A MPUHATHIX Mpouux yciosuil, V,;=1,5 1 B
MHTEpBaJie TeMmiiepatypbl BoAbsl B Hacajke t,=20...40°C yucno buo cocraBuser
Bi=0,1046. MeTooM anmpoKCUMAIIMH MOJy4YeHO BeIpaskeHue (17a) 1 NpUHATHIX
MJIACTUKOBBIX OYTHIJIOK:

ay = 905 (G / Lo)*7. (19)
5

[Io paHHBIM®, TpeAenbHas TEMIEpaTypa JIUTEIbHOM SKCIUTyaTalluu
IJIACTUKOBBIX OyTHUIOK orpannuuBaerca B 70°C, Mo CaHUTapHO-TUTUEHUYECKUM

> TanbueHko A. VIaponpovHbIil aHTHBAHIANBHBINA JHUCTOBOM MaTepuan nonustuieHtepedranar. [enpeetuxa —T.
webmaster@helvetica — t/ru, 2008.-4 c., TlommsTunentepedranar. Marepuan u3 Buxunenuu. http:wikipedia.
org/wiki, 2007. -4 c. Borocnosckuii B.H. Ororutenue u Bentwsiius. —M.: Ctpoiiuzaat. 1980. -295 ¢

30



TpeOOBaHMIM TEMIIEpPATypa BO3yXa, MOCTYMA0IIAs Ha 000TPEB TOMEIICHHS Yepes
OTONUTEIIbHBIE KaHaJbl, HE 10JKHA npeBbimath 40°C.

107 Ra B
. B
.o A . /_/,,a
4 | /
25 — —=—1 45 —— T
: _,.ff"’//y T /’“///J
1,48 —t |
1 f 25 Vf//.//—
.‘_—'_'_—'_'_ =}
0.5 ' o 20 30 s G C
a0 an 40 by,
t.: 1 - mpu 4t,=0,5 °C; 2 - npu 4t,=1°C; 3 - 1 - opu 4t,=0,5 °C; 2 - mpu 4t,=1 °C; 3 -
nipu At,=1,5 °C npu At,=1,5 °C
Puc. 5. 3aBucumoctn uncija Pejes Ra ot Puc. 6. 3aBHCHMOCTL KOHBEKTHBHOI'O
TeMIepaTyphbl BOAbI B HACAIKe K03 PUIIHEHTA & OT TeMIEPaTypPhl BOABI B
Hacajake i,

Ha puc.5 u puc.6 npuBeIeHbl 3aBUCUMOCTH 4yuciia Penes 1 KOHBEKTUBHOTO
ko3 duienTa oT Temneparypsl BOJAbl B Hacaake. MakcuMaibHas TeMmIiiepaTrypa
Bo3ayxa, nocrynatomas B AT u3 CK 3a OTONWTENbHBIA CE€30H, HE MPEBBIIIACT
t,«—66°C. TemmepaTypa Bo3ayxa, moctymnaromas u3 AT Ha 000orpeB MOMEIEHNS,
He mnpeBbimaer t,,=38°C. MwunuMmanpHas TeMmIlepaTypa BO3ayXa, HAyIias Ha
oOorpeB momemieHus, coctaBuser 22°C. Takum oOpa3zom, TeMIepaTypHbII
untepBai B cucreme CK-AT cocraBnsier 22...70°C. Takum oOpa3om, pacueTHas
MOIIHOCTh akkymyisitopa Temna Q=43 MJx/nenb. s akKyMyJSIIUKA TaKOTO

KOJIM4YCCTBA TCIlJIa HGO6XOI[I/IMO YBCIMYUTb TCMIICPATYPY BOAbI B AaKKYMYJIATOPC
Ha BCJIIMYNHY:

At, = QP (mac,) = 43x10%(4174x760) = 13,5 °C

Ha ocHOBe 3KCHIepUMEHTABHBIX JaHHBIX YCTAHOBIICHO, €CIM TeMIlepaTypa
Bo3nyxa, mocrynatomero u3 CK B AT, CTaHOBUTCA HIKE MaKCUMAaJIbHOTO
3HaueHus t, Ha 87..90%, nanbHelliee akKKyMyJIMPOBAaHUE TEIUIA SIBIISIETCS HE
b (deKTUBHBIM, TaK Kak cpeaHemaccoBas Temmeparypa AT HauuMHaAeT Manath.
Kosdbdumuent sdpdexruHoctu CK usmensiercss B untepBaie K,=0,5...0,56.
Cpenuuii ko3¢ dunueHt 3¢ dexruBHOCTH CK 3a OTONMUTENBHBIN CE30H COCTABISAET
K,=52%. Koadpdunuent moneznoro neictBus CK 3a oronuTenbHBIA CE30H
U3MEHsETCs B nipefienax 7.=69...37%. CpenHee 3HaUCHHUE COCTABISET 7],—29%.

TennoBas >@dexkruBHOCT, AT sBusieTcss ¢QyHKUMEH TeMIlepaTypHOTO
Hariopa B AT u mnpomomKuTenbHOCTH Tay3bl 7,. KoadduiueHT mnone3Horo
neiicteust AT cocraBusier 7,=92...79%. CpenHee 3Ha4Y€HHE 32 OTOMUTEIBHBIN
ce30H 7,—88%. Pacxo/ ToriMBa Ha TOMOJHUTEILHOE OTOILUICHUE ONPEAECTACTCS 10

bopmyie
BO = Qom Ks'm / (Qn: 771() (20)
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rrne K., — Ko3¢pdunmeHT 3anaca Torumsa, paBusii 1,1...1,2; Q! - Hu3mas temiora
cropanus TommBa, KJk/MS, 7. — Kod(POHIMEHT TII0Je3HOro jaeiicTBus
OTOIUTEIHLHOM YCTAaHOBKH, /TSI ra30BOro Torumea 0,8.

OKOHOMHS TOIUIMBA 3a CYET COJHEYHOrO0 OTOIUIEHUS ONpenessercs
CJIEIYIOLIUM YCIIOBUEM:

B9 = an - Ba (21)
rae By, — pacxo/ TOIJIMBA Ha TEIIOBBIEC MOTEPH, M3,
Taoauna 1.
CpenHeMecsiYHbII pacxo ¥ IKOHOMMUS TOIJIMBA (PUPOIHOTO ra3a)
Mecs1ipl X Xl Xl I 1 1l v
By, M3/MeC 62 1185 | 162,7 | 198,4 | 137,8 | 110,7 | 45,6
By, M3/mec 66 106,6 | 1336 | 75,9 496
B,, M®/mec 62 52,5 56,1 64,8 61,9 58,1 45.6
B,, % 100 44 3 345 32,7 44 9 52,4 100

DKOHOMHUSI TOIUIMBA 3a OTONUTENbHBINA ce30H cocraisier 401 M3/ron, 4ro
cooTBeTCTBYET 58 % »KoHOMHMHM TomMBa. Ilpm pacxome Bo3ayxa B CHCTEME
G=0,17 M%/c=612 m*/u; norepu nasnenus B cucteme XAP=110 Ila ycTanHOBOUHAs
MOIIHOCTh ~ 3JIEKTpojaBHraTesss BeHTwiATopa cocrasiuser Ny=0,118 «Br.
[Tpuaumaem oceBoit BenTmwisiTop BO 4M  300-220/50: mpou3BOIUTEILHOCTD
G=300...1650 m%/4, nonHoe napnenue AP=110 Ila, yactora Bpamenus n=1340
0o0/mMun, momHuocTs nBurarenss N=0,12 kBT, ¢ perymaropom ckopoctu. Pacxon
AIEKTPOIHEPTUH HAa BEHTWJIALMIO 32 OTONMUTENbHBIN ce30H cocrtaBmsier W,=490
kBT -u/roxg = 1764 Mx/rox.

C y4€TOoM MNPHUHATHIX YCIOBUH, »3KcepreTudeckas 3PHEKTUBHOCTD 7,
pediiekTopoB onpeaensercs no Gopmyne:

Ne = Enﬂ/Em) = Enp/Em)- (22)
Ew=Swim.  (23) S,»=S.FuKR;  (24)

Tepmuueckuit K03 HUITUESHT TOJIE3HOTO JCHCTBUS 7, OOPAaTHMOro ITHKJIA
Kapno B unrepsane temneparyp 7, u 7,

_Tm_To.
nm T !

m

(25)

Ew=Sww. (26) Swo = Su Fpcosi
(27)

Kosdduiment 3aBUCHUMOCTH  3KCEPrUd  COJIHEYHOTO M3IY4YEHUs OT
TEMIIEPATYPBI OKPYKAIOLIEN CPEMBL:
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T T
w=1—%7:’ 4-— 7:’ , (28)

rne T = 5762 K — s(dpdexTtuBHas TeMmneparypa MOBEpPXHOCTU (GoTochepsl
Conuna. I[lpu npuBeneHHbIX 3HaueHus 1, u T, TepMHUYECKUU KOIPDUITUEHT
MOJIC3HOTO JICUCTBUA U3MEHsIETCs B uHTepBaie 7,—0,0356...0,0564; xordurment
3aBUCUMOCTH SKCEPIHMHM COJIHEUHOTO M3JIY4YEHHUs OT TeMIIEpaTypbl OKpyKarouien
cpeasl B mpeaenax yw=0,934...0,936. Ha puc. 7 npuBeneH rpaduk ITHEBHOTO
U3MEHEHHS dKCEPreTHIeCKON 3(h(PEKTUBHOCTH IIOCKUX COTHEUHBIX pe(IIeKTOPOB,
YCTAaHABJIIMBAEMbIX C CEBEpPHOM cCcTOpoHbl 3fManus. Kak BuaHo u3 pwuc./,
skceprernueckuil KIIJ[ wm3mensiercs B mpenenax 7.=2,8...5,4 % B TeueHue
CBETOBOTO JIHS.

Ne
5,5

45 ' AN —

,4 Wﬂé\u\ \ a2

35 \u\ \\’ ——3
N

2’5 1 1 1 1 1 1 1
8 9 10 11 12 13 14 15 16 UH

Puc. 7. dkceprerudeckas 3(ppeKTUBHOCTH COJTHEYHBIX pe(pIeKTOPOB 7., Y0

B NPUI0KEHUH IV CCEePTalN IIPUBEICHBI pE3yIBTAThI
DKCIEPUMEHTAJIBHBIX ~ HMCCIEAOBAaHUM, OLEHKA PAacyeTHOM  MOTPEIIHOCTEN,
NOTPEHIHOCTH H3MEPEHMSI CKOPOCTU IIOTOKA BO3JyXa B CHCTEME «COJHEYHBIC
KOJUIEKTOpbl ~ +  aKKyMyJISATOpbl — TEIUIa»,  ONpeAeseHne  KodpQuireHTa
TEILIO0TAAYH, onpeaenenue yucio Hyccenbra.

3AK/IIOYEHUE

Ha ocHOBe pe3ysbTaToB HCCIEAOBaHUI IO PEUIEHUIO IIOCTaBJIEHHBIX B
JUCCEPTALMM 337a4, MOXKHO CIENaTh CIEAYIOIIEE 3aKIIIOUCHHE:

1. OmpeneneHsl oNTUMajbHbIE MapaMeTpbl YCTAaHOBKH pPeQIIEKTOPOB B
3aBUCUMOCTH OT WX 3aTeHeHUs 37aHueM. OnpeneneHsl paJdaldioHHas U TerioBas
3 PEKTUBHOCTH CUCTEM IUIOCKUX pediekTopoB. JlokazaHO, YTO TpHU IUIOIIAAU
MOBEPXHOCTH 0KHOT'O CBETOMPOEMA PAaBHOM IIJIOIIAA CEBEPHOIO CBETOIPOEMA, B
CEBEPHBIN CBETOMPOEM MOCTyMaeT B 5...3,39 pa3 60Jiblilie COTHEYHOTO U3JTYUCHUS.

2. JI5is 3KCTIEpUMEHTAIBHOTO 3/1aHUsl ¢ KO3(PPUIUEHTOM reroo0eceueHus
40,8% ycTaHOBIEH TEIJIOBOM OallaHC CHUCTEMBI «3JaHue + peQeKTopb» 3a
OTONUTENBHBINA Ce30H (OKTAOph-anpens) B ycnoBusix r.Kapmu. YcraHoBieHo, 4to
B TIEPUOJI MHUHHUMAJIHHOTO TIOCTYIUICHHS COJHEYHOW paauanuu (1exadps)
kod(ddureHT 3amemienus coctaBiaseT =36...38%, B mepuoa MUHUMAIbHBIX
HapyXHbIX Temreparyp (saBapp) - f=33...35%. Cpemuuii ko3ddumment
3aMeIIeHHs 3a OTOIUTENbHBIN ce30H paBeH f=53,6%.
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3. IlpuMeHeHHME WCIOIB30BAHHBIX TUTACTUKOBBIX OYTBUIOK B CHCTEME
COJIHEYHOTO  OTOIUJIEHUs, KaKk eMKOCTed C  BOJAOW B  KayecTBe
TEIUIOAKKYMYJIUPYIOIIUX ~ DJIEMEHTOB  TO3BOJIIET  COBMECTHUTH  BBICOKYIO
TEIJIOEMKOCTh BOIbI, OOJIBIIIME TOBEPXHOCTU TEIUIOOOMEHAa M pa3HooOpaszue
KOMITOHOBKH TPaBUMHBIX HACAJIOK, PACHIUPSIET BO3MOXKHOCTH CO3/IaHUS BOISTHBIX
AT mro6oii EMKOCTH U KOH(PUTYpaAIIUH.

4.  Pazpabortana W  mpeqIokKEHA ~ METOJMKa  TEIJIOBOTO |
TUAPOAMHAMUYECKOTO pacueTa CHUCTEMbl «COJIHCUHBIN KOJUIEKTOP + aKKyMYJISITOP
Teriay — nomenienune. OnpeneneHpl THAPOANHAMUICCKIE TTOKA3aTeNId U PEKUMBI
TEUCHHUS TOTOKA BO3JyXa B DJJIEMEHTaX CHCTEM COJIHEUHOTO OTOIICHUS B
uHTEpBaE pacxoma Bozayxa G=0,06..0,26 /. [Ipu MakcuMalIbHOM
kodpdunuente 3amemenus f=50% 3a oronmTenbHBIN ce30H U KodDduimeHte
rennoodecneueHHoTn K.,—40,8% HeoOxoaumasi Macca BOISHOIO aKKyMYJISITOpa
Terya cocrabisger m,=760 kr. TpeOyemoe KOJIMYECTBO IIACTUKOBBIX OYTBHUIOK
eMKOCTBIO V,5=1,5 I, COOTBETCTBEHHO, 7,,=507 mIT.

5. OnpeneneHsl cpeIHEMECSTUHbIC 3HAYEHUST pacxo/ia TOITUBA (MPUPOTHOTO
ra3a) Ha JIOMOJHUTEIbHOE OTOIICEHHUE, U SKOHOMHUS TOIUIMBA 332 CUET COJIHEUHOTO
OTOIUICHUSI paccMmaTpuBaemMoro Ttuma. ['0oBas SKOHOMHUS TPHUPOIHOTO Tasza
coctaBiger 401 m%/rom, dyro coOoTBEeTCTBYET 58% H3KOHOMHHU TomuMBa. Pacxon
AJIEKTPOSHEPTUM HA BEHTWISIMIO 32 OTONMMTENIbHBIA CE30H COCTaBIsET
W,=490 «xBmu/200=1764 M][yc/200, duto cooTBercTBYeT 9,3% »dHEprun
COJTHEYHOTO | JIONOJHUTEIHLHOTO OTOIUICHHUS.
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INTRODUCTION (abstract of PhD thesis)

The aim of the research is to determine the efficiency of using insolation
solar heating systems with synchronously rotating flat reflectors.

The task of the research:

study of the dimming mode of the system of flat solar reflectors installed on
the north side of the building;

determination of the thermal efficiency of the insolation heating system «flat
solar reflectors - vertical light receivery installed on the north side of the building;

study of granulometric and hydrodynamic properties of short-term heat
accumulators;

study of the thermal regime of a building heated using an insolation system
with flat solar reflectors installed on the north side of the building.

The object of the research is an insolation solar heating system with flat
solar reflectors and a heat accumulator, installed on the north side of the building.

Scientific novelty of the research work consists in the following:

an energy-saving solar heating system with flat reflectors of solar radiation, a
solar air heater and a heat accumulator, synchronously rotating in accordance with
the movement of the sun;

substantiated the thermal and radiation modes of the system “flat reflectors-
solar air heater-heat accumulator-building”, taking into account changes in such
parameters as the outside air temperature, solar radiation, heating duration;

the thermal balance of the dynamic mode of the «solar air heater-heat
accumulator» system was developed, taking into account the outside air
temperature, solar radiation, thermal power and volumetric heat transfer
coefficient;

substantiated the number and optimal sizes of intermediate distances and the
shortest distance relative to the building of synchronously rotating flat solar
reflectors installed depending on the movement and shading of the sun.

Implementation of the research results. Based on scientific results obtained
in the development of insolation solar heating systems with synchronously rotating
flat reflectors of solar radiation and short-term heat accumulators:

in the farms of the Kashkadarya region, the results of scientific research on
the development of energy-saving solar heating systems with synchronously
rotating flat reflectors of solar radiation and heat accumulators have been
introduced (reference number of the Ministry of agriculture dated December 11,
2020 No. 05/034-4336). Under the climatic conditions of the Kashkadarya region,
up to 58% of fuel and natural gas were saved in one heating season;

the heating and radiation regime of the system with «flat reflectors - solar air
heater - heat accumulator — building» was substantiated, taking into account the
regularities of changing the parameters of the outside air (reference number of the
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Ministry of agriculture dated 11.12.2020 No. 05/ 034-4336). As a result, it became
possible to cover 50% of the building's heat load during the heating season using
solar energy;

substantiated the optimal parameters of the installation with a synchronously
rotating flat reflector of solar radiation, depending on the movement and shading of
the Sun relative to the building (reference of the Ministry of Agriculture dated
December 11, 2020 No. 05/034-4336). As a result, during the heating season, an
average of 3.5-5.0 times more solar energy can be accumulated through the
northern light opening.

Approbation of research results. The research results were discussed at 4
international and 3 republican scientific conferences.

Publication of research results. On the topic of the dissertation, 25 scientific
works were published, of which 8 articles in scientific journals, recommended for
publication of the main scientific results of dissertations of the Higher Attestation
Commission of the Republic of Uzbekistan, including 4 articles in domestic and 4
articles in foreign journals.

The structure and scope of the thesis. The content of the dissertation
consists of an introduction, four chapters, general conclusions, a list of references
and applications. The volume of the thesis is 100 pages.
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