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KHUPHUII (pancada goxropu (PhD) auccepranuu aHHOTAIUSICH)

Jduccepranuss MaB3yCHHUHI [0Jap0aura Ba 3apypauru. Kaxon
KypWIHII aManuéTuia, CYHITH Hwuiapaa OuHonapaaH QoiianaHuIiia dHeprus
XapaXaTjapuHU  KAMAaUTHpHUIL, XOHAJIApAard MUKPOUKIMMHHU  CE3WIapiu
Japakajga SXIIAIal UMKOHMHM OepyBUM FOKOPH HCCHKJIMK XMMOS XOccajlapura
ra TYCYBYM KOHCTPYKIUSUIM OWHOJNApPHU KypHIIl Kynamu ToOopa opTud
6opmoka. PuBokinanran mamuakarnapna, skyminanad, AKH, Anonus, KanyOuit
Kopes, I'epmanus, Ounnsanus, Hunepnanaus Ba ABcTpus kaOu gaBiatiapaa
SHEPTUATEKAMKOpP SIHTM MaTepuaulap Ba KOHCTPYKLUSJIAPHH SpaTUII, WILIA0
YUKAPUII TEXHOJOTUSJIApU Ba JIOWMXANAIIHNA TaKOMWUIAIITUPHUII, Yap/iaH OUHO
Ba MHILIOOTJIAPHU Oapro STulia YHyMiId (odjanaHuil, XUCOOJAIIHUHT SHTU
AHUKPOK YCYJIJTApUHU UILIa0 YMKHII Macallajlapy eTakuu YpuH srasamokaa. [y
KymIlajaH, OWHONApAArd MCCUKIWK XUMOSICMHU OIIMPHUI MaKCaJuaa TallKu
JIEBOp KOHCTPYKIHUSJIAPUAA HCCUKIUK TEXHUKACH KUXATHJIAaH OUp >KUHCIU
OynMaraH y3eJUIapUHM aHUKJIAII, YJjaap OpPKald MCCUKIMKHU COJMIITHPMA
UYKOTWJIMIIMHUA ~ aHUKJAII,  JEBOPJAPHUHT  KOHCTPYKTHB  €UUMJIAPUHU
TaKOMWJUIAIITUPUIITA aJTOXUa YBTHOOpP OEpUIMOK/IA.

Kaxonna Hazapuil Ba SKCIEpUMEHTaN ycyiapaaH ¢oijanaHraH XoJja,
TypJiud KOHCTPYKTMB €4YMMIa 73ra Oynaran OWHOJApAard TallKd JEBOP
KOHCTPYKUUSJIApHUIa HUCCUKJIMK TEXHUKACH XUXATHJIAH Oup >KUHCIW OyiaMmaraH
y3€JUTApUHU aHUKJIAIIra KapaTWiradH WIMHANA TaIKUKoTIap oaud oopunmoxaa. Ly
KyMIIaJlaH, KypWIAII XYIyAJapUHUHT UKJIMMHA I[IapouTHra Kapal, TallKu
JIEBOpJIapIard UCCUKJIUK KYNPUKYAJIApU OpPKAIA COJIMIITAPMA HCCUKJIUK
UYKOTWJIMIIMHUA XucoOra oJiraH XoJjja, OWHOJAPHUHT TaIIKWA JEBOPJIAPUHUHT
KENTUPWITAaH MCCUKJIMK YTKA3yBYAHJIMK KAPIIWIUTUHU XHCOOJAIl aHWUKJIUTUHH,
OMHO JIEBOPJIAPUHUHT TEIUIOTEXHUK OWp XWJUIUTUHU OIIMPUII, OWMHOJAPHUHT
CeUCMUK  XaBOCUBIUTUHU  TabMUHJIAmI  OWjaH  OOFJIMK  KOHCTPYKTHUB
XYCYCUSITIAPUHHM SIXITUIAII MyXUM aXaMUsT KacO 3Taju.

Pecnybnukamusna stHru KypuiaéTtrad OMHO Ba MHINOOTJIAPHHU KYpHIIl YIYH
SHEPrusl camapajgop KOHCTPYKUMSJIApHHU spaTuil, OWHoJapiaaH (oiganaHuIil
JaBpuJard JHEPrusi MCTEebMOIM Ba capd XapaxaTlapHU KaMaWTHpUIITa
KApaTWUraH 3HEPrusi TEKOBYM JIOMHMXa €UMMJIIapH, TEXHOJOTHsIap Ba camapaiu
MaTepUaJIapHU >KOPUI KUJIMII Macajlajapura ajioxuja bTHOOp KapaTUIMOKIA.
by Oopaga Typap kol OMHOJIAPDUHUHI HCCUKJIMK TEXHUKACH >KUXATUAaH Oup
KUHCIM OYJIMaraH TallKU JE€BOPJIAPHUHT KOHCTPYKTUB €UMMIIAPUHU, MCCUKIHMK
VTKa3yBUM  KyMpUKYaIap  OpPKAIM  COJUINTHPMA  HMCCUKIUK  OKUMHUHU
HYKOTWJIMIIMHUA XUCOOTa OJITaH XOJJa TAKOMUJUIAIITUPHII MyXUM Macajajiap/iaH
Oupu XucoOIaHa N,

JluccepTanys TaAKMKOTH, MablIyM aapaxana, Y30ekucToH Pecry6imkacu
Hpesunentunnar 2017 fmn 7 ¢espanumarn  11D-4947-con  “V36ekucTon
PeciyOnukacuuun  siHaa ~ PUBOKJIAHTHUPHIN — Xapakariapw  CTpaTeruscu
Tyrpucuna’ry, 2020 i 13 maprumaru 5963-con “Y3bekucron PecryGmukacu
KyPHIIHII COXaCUIAru HCIOXOTIAPHH YyKypJIalITHPHIL OYiinya KymuMya opanap

TyFpucuaa’ v ¢papmoniapu Ba Y36ekucton Pecriyonukacu Ipesunentununr 2016
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nun 28 cenrsabpunaru [1K-2615-con “Kypunum canoatunu 2016-2020 iinmnapra
sSHaJla PHUBOXIIAHTUPHUII dYopajapu Aactypu Tyrpucuaa tv, 2017 WuaHuHT 8
asryctugaru  [IK-3182-con “MuHTaKaJlapHu TE3KOP HKTUMOUM-UKTUCOIUN
PUBOXIIAHMUIIIMHKA ~ TabMMHJIAIITA JOUpP OWUPUHYM  HaBOaTmaru  yopasiap
TYFpUCHIA TU Kapopiiapuja, IMIYHUHTACK ymil0y coxajga KaOysl KWJIMHTaH OOIKa
MEBEPUN-XYKYKUN XyxOKaTIapaa Ky3/a TyTHWIral BazudanapHUHT OasKkapuIHIINUra
XU3MaT KAJIaIu.

TaxKuKOTHUHT pecny0JHuKa dan Ba TEeXHOJIOTUSAJIAPU
PUBOKJIAHUIINHUHT YCTYBOP HyHAIMILIAPUTa MOCJUTU. Ma3Kyp TaIKUKOT
pecrnyOirKa (aH Ba TEXHOJOTHsTIAP PUBOKIAHUIIMHUHT 1. “OHepreTuka, sHeprus
Ba peCcypcTe)aM-KOPIUK YCTyBOp MYHAIHIIN Joupacuaa OaxapuiraH.

MyaMMOHMHI YPraHWITAaHJIMK Japaxacd. SIKMH Ba Y30K XOpWXKUU
MaMJIaKaTJIAPHUHT WIMHUN anabuériapuga UCCUKJINK y3aTWIHIINTAa KEITUPUITaH
KapUIWIMKHU XUCOOJIalll COXaCHaaru Ba UICCUKINK TEXHUKACH KUXATUJaH OUp Xuil
OynMaran OWHO TOMOHHUJAH YMYMHUH HCCUKIUK WYKOTWIMILIWIA KypcaTaaura
TAbCUPUHU XMCOOTa ONUIN Oopacuaard TaJKUKOTIap OwiaH OOFIUK MaB3yJiap
aHUK-paBIIaH Ky3aTWJIA/IH.

Homu xentupuiran MyaMMOJIapHUHT Xai KwinHumura Ben Larbi, R.
Yumrutash, M. Unsal, M. Kanoglu, D. H. Eunilkim, M. Tenpieric, W. Van der
Spoel, H. Cauberg, B. Berggren, M . Wall, K., Martin, C. Escudero, A. Erkoreka,
I. Flores, F. Deque, F. Ollivier, J. J. Roux, M. Odriozola Ba my kabu omumiap
yaKkaH Xucca Kymauinap. VICCHKIMK y3aTUIWIIWra KEJITHUPWITaH KapIIuIWKHU
XUCOOJIall Ba MCCUKJIMK TEXHUKACU KUXATUJAH HOOUPKUHCIUKIAP TabCUPUHU
xucobra oy coxacuna Typau vwuiapaa B.J[. Mauunckuii, O.E. Brnacos, K.®.
®okuH, ®.B. Ymkos, b.®. BacunweB, B.H. borocnosckuii, I'. K. ABneen, C.I'.
UepnuxoB, B.P. XneBuyk, A.l1. AnanneB, B.K. CaBun, B.A. Moryros, U.H.
byrosckuii, B.I'. I'arapun, B.B. Kosnos, N.C. Kammepep Ba Oormika osnmmiiap
TaKUKOTIAp onaub Oopaunap. TYCyBUM KOHCTPYKUMsUIapra OWJ] KOHCTPYKTHB
€UMMJIAPDHUHT PUBOKJIAHWIIKM OJMHIAaH AacoOCUU MabiIyMOTJIap Ba aBBaJpOK
KY/UTaHUO KENWHTaH XUCO0-KUTOO YyCIyOJIapUHUHT SCKUPUO KOJIHUIIUra OJU0
kenau. CYHITM Wwmapia Tallkd JA€BOpPJIAp KOHCTPYKLUMSUIApUAArd Xapopar
MaWJIOHJapy, IIYHUHTAEK TallKW TYCYBYM KOHCTPYKLMSIAP OPKaJId HCCUKJIHK
UYKOTWIMIIMHA KaMaWTUPHUIL WYJIM OpPKAJIW SHEPrysl TEXkall camapalopJIMTUHU
omwupui Macanaiapu ounan A.FO. Tabynmuxos, A.H. Xyrtopnoii, H.A. 1{BeTkoB,
M.A. UrnareeB, C.M. Kynarun, M. CennaukoBa, J[.B. EBceeB, B.I'. I'arapun,
A.M. beperopoii Ba O0omKa pocCHUsIIUK oymmiIap myry/uianauiap. HO.A.
Martpocos, 1. byrosckuii Ba K.V. Childs Poccust Ba Amepuka yciayOnapu O0yiinua
UCCUKJIMK KYNpUKYagapu OYJIraH TYCyBUM KOHCTPYKIMSUIAPHUHT KUECHUUA XUCOO-
KUTOOJApUHU Oaxkapauiap.

V36eKnCTOHIHK oimumiaap E.A. HaconoB, C.A. XomxkaeB, P.M. Mapakaes,
N.C. Cyxanos, E.A. Connaros, B.A. Typynos, P.A. Kyukopos, X.A. Akpamos,
C.C. lllaymapoB Ba Oormkanap TOMOHHUAAH OWHOJAp SHEPTHs camMapaaopiIUTHHU
omupuin Oopacumaru MebEpUM  0a3zaHW TAKOMWJUIAMITHPHUINTAa KapaTUJraH
TagKuKoTaap amanra omupwiau. E.B. [llunauesa sca Mapkasuit Ocu€ MuHTaKacu
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WKJIMMUHUHT XOHaJap UYKU MYXUTHUHU MIAKIJIAHTUPUILTA KypcaTaaural TabCUpPU
XYCYCUSITIApUHM XHcOOra oniran xojiga (yKapoJMK OWHOJApHaa HCCUKIHK
CaKJIAHUIIMHUHT aCOCIapUHU TaKJIWUM 3TIU. ABBAIPOK Oa)kKapwiiraH TaIKUKOTIIAp
TaxJWivd, IIyHUHrAeK Mapkazuii Ocuéna naoMuxanallTUPUIl Ba KYpPHIHII
coxajapu TaxpubacuaaH MabiyM OVIUIINYa, KYpUIHII OOBEKTIAPUHUHT YHEPTUs
KUXATHJIAaH caMapaJioOpiury Japa)kaCuHU KYTapull yuyH OMHOJIAp TalIKU TYCYBYH
KOHCTPYKLIMSIJIADUHUHT HUCCUKJIMK Y3aTWIIWINWTa KEJITUPWITaH KapUIWIUTUHU
3aMOHABUH XHCOONIAI YCITYOUETHHH TaTOMK ATHUIN Tainald STUinO, yHra Xoc Oyiran
XyCycusiTiap/laH OMpU - MCCHUKJIMK YTKAa3yBYaH KyIIWIMAlap OpKaJIW KYyIIMMYa
WCCUKIIMK WYKOTUIUIIA XUCOOMHHU TapTHOra conumigaH uodopar. ByHuHr yuyn
yCIyOuSTHUHr Y30EKHCTOH HMKITMM IIAPOUTIApHIA 3HI3MIabapiaom GHHOIAp
JIEBOpJIapH yYUYH CaMapagopiuTHHN HUCOO0TIad Oepwi, mry OwiiaH Oupra Tariku
TYCYBUM KOHCTPYKUMSUIApAArH “‘COBYKJIMK KYIPUKIAPA y4yH COJIMILITHPMA
UCCUKJIUK WYKOTUIUIIM OVinya eTHIIMaEéTraH MabJIyMOTJIAPHU aHUKJIA0 OJIWII
Tanad dTUIAIN.

Juccepranuss MaB3yCHHMHI JHCCEPTANMS 0a:KapWIraH OJMHA TAbJIUM
6KH WJIMHH-TAAKHUKOT MYACCACACMHUHI WJIMHH-TAAKUKOT HILIAPU PexacH
OmyiaH OoFMKIMrU. J(uccepranus TaAKUKOTH, TOIIKEHT apXUTEKTypa-KypHIIUII
WHCTUTYTUHUHT WIMHM KEHraml TOMOHHJIAH TacIAWKJIaHTaH “3aMOHaBUN OMHO Ba
MHIIOOTJIApHU JIOMUXanall, KypHIll, SHEPTUsl caMapaJOpJIMTUHUA OLIUPUII XaM/[a
YCTYBOPJIMTHHM ~ TAKOMWJUIAIITUPHUIIHUHT  ACOCMM  WYHAJUUUIApU  MAaB3yCH
noupacuga OaxxapuiiaraH.

TaagkuKOTHUHr Makcaaum Oy Typap KO OWHOJAPUHUHT HCCHUKIIUK
TEXHUKACH JKUXATUAAH OUp >KUHCIM OYJIMaraH TalIKH JAEBOPIAPUHUHI MCCUKIUK
caMapaJopJIMTMHU OIIMpULIAaH HOOparT.

TaakKukoTHUHT Basudaaapu:

KYIl XOHAJIOHJIM Typap O OWHONApW HaMyHABUM CEpUSIapU HCCUKIHK
TEXHUKACU SKUXATHAaH OuWp OKUHCIM OynMaraH JeBopiapiard TyTallraH
KOMWIapy TUIUIAPUHU aHMKJIAll Makcaauja ylap Johuxa XYKKaTJIapUHUHT
TaxJIMJIMHU aMajra OLWpHUIL;

Typap ol OMHOCUHUHT TETJIOBU3MOH TAAKUKOTUHU YTKA3HII Ba UCCUKIIUK
YTKa3yBUaH KaTJlaMJIapUHU XOHAJIAp MUKPOMKJIMMHUra Ba TAIKU JEBOPJIAPHHUHT
MCCUKJIMKHH CaKJall XOCccallapyura KypcaTtaJural TabCUPUHHA aHUKJIAII;

KYIl XOHAJOHJIA Typap >KOW OWHOJApW TalIKU JEBOpJIapu OUp >KUHCIU
OynMaraH JeBopiiapAard TyTallraH JKOMWIAPUHUHT HCCHKJIMK TEXHHUKACH
AKUXATHIAH TUTIOJIOTUSICUHU UIIa0 YUKW,

Typap Kol OWHONApU TalIKU JE€BOPJIAPUHUHT MCCUKIUK TEXHUKACH
KUXATHIaH OUp >KUHCIM OYyJMaraH JeBOpJiapAard TyTalllraH >KOMHIIapu OpKalld
COJIMIITUPMA UCCUKIUK WYKOTUIIMIILIAPH XUCOOMHM Oa)KapHILL;

OWHONAp TAaIKU JEBOPJIAPUHUHT HMCCHKINK Y3aTHUJIUIINTAa KEJITUPWITaH
KAPITUINTUHUHT UKKU YCIyOuéT Oyiinda Ku€écuii XucOOMHM amalira Ol PHIIL,

OWHONAP WCCHUKINK TEXHUKA J>KUXATHAAH KYPCATKUWIAPUHU OIIHUPHUIITa
KyMaKJIalaJurad yjap Tallku A€BOPJIAPUHUHT UCCUKJINK YTKa3yBUYaH KyLIWJIMAJIH



J€BOpJIapAaru TyTalllaH >KOWWJIAPUHUHI KOHCTPYKTHB €UMMJIAPUHU HWIUIA0
YUKHAL;

UCCUKJIMK YTKa3yB4aH KYIIMJIMAaIM TAallKyd JCBOPJIAPHUHI HMCCUKIIHK
TEXHUKACH JKMXATHJAaH KYpCaTKUWIAPUHU OLIMpPUII OyiiMya KOHCTPYKTHB
€UUMJIAPHU KOPHUHM KWINIITHUHT TEXHUK-UKTUCOAUM caMapalopIuruHy 0axoJiau;

Typap KOl OWHOJApM TallK{ JEBOPJAPUHMHI MCCUKJIMK TEXHUKACU
KUXatugaH Oup KUHCIM OyiaMmaraH JAeBOpiiapiard TyTalllraH KOWMIIApUHU
JOMMXaNAIITUPUIIAA UCCUKIUK COJUIITHPMA WYKOTMLUIAPUHU KyJutaml Oyitnya
TaBcU(IApHU UIIA0 YNKHIIL.

TanKuKOTHUHT 00beKTH cudaTuIa UCCUKINK TEXHUKACHU KUXATUIAH Oup
KUHCIIM OYIMaraH Typap *ou OMHOJApHUHT TAlIKU AEBOPJIAPH.

TagKuKOTHUHT mnpeAMeTH cudaTHAa UCCUKIMK TEXHUKACH KUXATUAAH
Oup XKuHCIM OYIMaraH Typap >K0il OMHOJAPHUHT TAIIKH JIEBOPJIAPUHU JJOMHXaJalll
Y4YH DKCIIEpUMEHTAJI Ba HA3apUM aCOCIIapU TALLKUII 3TAJIH.

TaagKMKOTHHHI yCy/UIapM MabiIyM WIMUNA Ba TEXHUK HaTWXKaJIapHU
AHAIUTHK JKAXAaTAaH yMYMJIAIITUPUIL, JE€BOPJIAPHUHI HCCHKJIMK TEXHUKACH
KUXaTuAaH OUp *KUHCIK OyIMaraH AeBopiiapAard TyTallraH >KOMUIapU Xapopar
MalIOHIApUHUHT XUCOO-KUTOOJIApH, 3XTUMOJIMHIMK Ha3apusicl Ba MaTEeMaTHK
CTaTHUCTUKA  KOUJAJApUHM  amajra  OIIMpHIL, TaOuuil  MapouTiapaaru
DKCIIEPUMEHTAI yirdariap.

TagKNKOTHUHT MJIMUI SHTWJIMTY KyHuaaruiapian noopar:

FUIIT OWJaH TYJIAUPUITaH CUHYIM OMHOJAPHUHI JIOMHMXa XYXKKaTiapu Ba
MCCUKJIUK TaCBUPUHU TaxXJIMJ KUJIWII aCOCHJIa UCCUKJIMK TEXHHUK XUXATHAaH Oup
KUHCIM OynMaraH 15 y3enu aHWKJIaHTaH Ba TUIOJOTUACH MIUIA0 YMKWUIITaH, 11y
KymilaJaH KaauHiaurd 25mad 42 cvmrada OyaraH FUINTIM JIEBOPHUHT HCCHUKJIUK
MaiJJOHUTIa TEMUPOETOH Y3aKiapy Ba aHTHCEMMHUK KamapJIapHUHT TabCUP 30HACU
AHUKJIAHTaH;

TaIIKU JEBOPJIAPHUHT UCCUKJIMK TEXHUK JKUXATHIaH OUp >KUHCIN OYiamaraH
y3eJUIapuJaru XapopaT MaiJOHJIApUHU TaXJIWIN HATH)KACHJIA, YIIAPHUHT HCCUKIUK
XUMOsl J1apakacu OLIUMPUII HMMKOHMHM OepyBUM, KOHCTPYKTUB edHUMIIapu
TaKOMUJUIAIITUPUIITAH;

UCCUKJIMK  TEXHUK OJKMXaTUJaH Oup  JKUHCIAM  OyniMaraH  y3el
AJIEMEHTJIapuAaru COJIMILITUPMA UCCUKIMK OKUMHHM XMCOOTa OJraH XO0Jia TalulKu
JNEBOPJIAPHUHT UCCUKJINK KAPIINJIUTY aHUKJIAHTaH;

VUCCHUKJIMK YTKa3yBUAHJIIMTUIAa KEINTUPWITaH KapIIWJINTUHA aHUKJIAIIa
VCCHUKJIMK YTKa3yBUYM DJIEMEHTIIAp OpPKalM KyIIMM4Ya UCCHUKIUK WYKOTHILJIAPHU
xyucoOra ojraH XojJa »HEeprus camapaaop OWHOJIAPHUHT TallKU TYCYBYU
KOHCTPYKLMSJIAPUHU JIOWMXAJIAII aCOCIapu TAKOMUJIIAIITUPHIITAH.

TaagKUKOTHUHT aMaJINil HATHXKAJIApPH

JICBOPJAPHUHT HMCCHUKJIMK TEXHUKACH XUXATUIaH OWUp >KMHCIM OYiaMmaraH
JeBOpAard TyTAIUTaH >KONMWJIAPUHHUHI SIHTM TE€XHUK €4YUMIIapU HIUIa0 YUKUIHO,
ylap WCCUKIUK MWYKOTWIMIIMHUA KaMaWTUPHUIN, Xamaa OWHOJap TYCyBUYH
KOHCTPYKUHUSJIAPUHU JIONUXANAIITUPHUIL CU(ATUHU SIXIIHIAl IMKOHUHU OepraH;



Ky XOHAQJOHJU Typap J>KOW OWHONAPUHHUHT TAIlIKH JE€BOPJIAPUHUHT
UCCUKJIMK TEXHUKACH >KMXAaTUJaH OUp >KUHCIU OYyIMaraH AeBOpJard TyTalllraH
KOUMIApUHUHT TOIIKEHT IMIaxpy WKIUM IIAPOUTIApPU YUYYyH MYIDKaJUIaHTaH,
COJIUIITUPMA UCCUKJIMK MYKOTWIMIIN KYpcaTKU4YJapura sra Oyiarad »ajBauiapu
unuiad 4uKuano, ynap my kabu KOHCTPYKTHB €duMmilapra sra Oynran OuHoJap
YUyH KEJITUPUIITAH TEPMHUK KAPIIUIMKHU aHUKJIAIITa OUJl WIIFOP YCIyOHM KYIliamn
UMKOHMHU 040 OepuJraH,

Typap xoil OWHOJIApYW TalIKK JIEBOPJAPUHUHT MCCUKJIMK TEXHUKACU
KUXATUJAH Oup >KUMHCIM OyiamaraH JAeBOpJard TyTallllaH >KOWMJIAPUHUHT
KUUMAaTIapUHA HUCCUKJIMK Y3aTWIWIIWTA KEITUPWITaH KapIIWINTUHU TYCYBUYU
KOHCTPYKIUSIJIADHUHT HMCCUKJIUK KYIMPUKIAPU OPKAIU COJUINITUPMA HCCUKIUK
HYKOTHJIMIIIMHA XUCOOTa OJIMINTA aCOCJIaHTaH yCIyOHET Oyiinya Xuco0aad Tomuil,
IIYHUHTACK TallKU JIEBOPJAPHUHI HUCCUKJIMK TEXHUKACHU >KUXaTUAaH Oup
KUHCITWIUK KO3 GUIMEHTIapUHU aHuKIam yuyH «Typap kol OuHosapu
HCCUKJHUK TEXHUKACH SKMUXATHAAH OMpP SKMHCIM OyJMarad TalKu
A€BOPJAPUMHMHI MCCHKJIMK Y3aTWIHIIUIA KeJTHPWITaH KAPIIWJIMTHHUHT
XUCOOM» KOMIIBIOTEP AACTYPH UIILIA0 YMKHUIITaH.

Typap *o¥ OWHONapU TAIIKHU JI€BOPJIAPUHU JIOMMXATAIITUPUIIAA UCCUKIUK
TEXHUKACHU >KUXATUJAH OUp KUHCIM OYIMaraH KUCMJIApU OPKald COJIMINTHPMA
UCCUKJWK MWYKOTWIMIIM KyJulaml Oyinya TaBcHUsUlap HWIUIA0 YUKWIKMO, yiap
JoluxanamTUpUIl cu(aTUHU Ba KypUIUII OOBEKTIApU SHEPIrUsl caMapaJopiiuru
JapakaCMHU SIXIIWIAII Makcaauja TYCYBUM KOHCTPYKUMSUIAPHUHT HUCCUKIUK
cakJiai TaBcU(pIapuHU ONTUMAIIIAIITHPUIIT UMKOHUHM sipaTaguiap.

TagkukoT/Jap  HATHXKAJTAPUHMHI  MINOHWIWIMIK.  Taakukotiap
HATIWKAJIAPUHUHT UIIOHWIWJIMTH YJIAPHUHT IOKOpU Japakaja acOoCIaHTaHJIUTH,
KWIMHTaH (apa3iapHUHT XaKUKUWIMIK OWlaH TacOUKIaHUO, XHCOO-KHUTOO
HATWKAIAPUHUHT TaXpruOa MabJIyMOTIIapu OWJIaH KUECIAHTAHJIUTH, 3aMOHABHM
TaJKUKOT yCIIyOsiapy Ba ac000-yCKyHaIapu KyJIJIaHTaHJIWTH OWJIaH TabMUHJIAHTaH,
Xamjia OJTMHTaH HaTIKajJapaa yMyM KaOyJl KUIMHTAaH Ha3apuidl TaKIUM DTHINTA 3H]T
X0JIaTjIap HYKJIUTH OMIIaH TacaMKJIaHTaH.

TaagKNKOT HATHKAJIAPDUMHUHT WIMHMH BA aMaJIMA aXaMUSATH.

TaakuKOTIap HATWXKATAPUHUHT WIMHA axaMuatd (ykaposmk OuHomapu
UCCUKJIMK CaKJIalll Ha3apUsICHHU PUBOXJIAHTUPHUIIIAH, XaMa KYPYK UCCUK UKIUM
mapouTiiapuaa OUp >KMHCIIM OYJIMarad KyIIUjiMaid TallkKy JAEBOPJIAPHUA UCCUKJIHK
TEXHUKACH KUXATUIaH XUCOOJIalll yCIyOJapuHy TaKOMUUIAIITUPHUIIIAH HOOpaT.

TaaKUKOT HaTWXKAJAPUHUHT aMallui axaMUsITH Typap *O0il OMHOJIapH TaIlKU
JIEBOPJIAPUHYU  JIOMUXANAIITUPUILIIA XUCOOJANTHUHT 3aMOHABUH  yCiIyOJapuHU
Kymam  Oyiinua TaBcusiap MNuiad  4yukumgaH — ubopar  OYnubO, Oy
JouuxanamTUpuil CU(ATUHU SXIIWIAIl Ba KYPWIHIIT OOBEKTIApU DHEPrus
caMapaJIopJIMK JapakaCUHU OLIUPHII MaKCcaauja TYCYBUM KOHCTPYKIHMSUTAPHUHT
MCCUKJIMK CaKJIaIll XOCCATAPUHU ONTUMAIUIAIITHPUII UMKOHUHHU SPATaIIH.

TagKuKOT HATHKAJAPDUHUHI  KOPMM KWJIuHMM. Typap xou
OMHOJIAPUHUHT MCCUKJIUK TEXHUKACH JKUXATUAAH OWp JKUHCIM OyIMarad Taiiku



JICBOPJIAPUHUHT UCCUKJIUK CaMapaJOpJIMIHHA OUIMPUIN OYHWYa OJMHIaH WIMHNA
HaTHXKaJap acocUaa:

«Typap »xoil OWHONAPU HCCUKJIMK TEXHUKACHU KXUXATHAAH OUp >KUHCIU
OynMaraH TallKU JCBOPJAPUHUHI HWCCUKIWK  y3aTWIMIIMIa KEJITHUPWITaH
Kapunura - xucodu» kommbeiotep gactypu  «TASHGIPROGOR» AX Ba
«QISHLOQQURILISHLOYIHA» MYXna sxopuidi STWIraH (3736eKHCT0H
Pecny6imkacu Kypuium Basupmuruauar 2021 v 25.06 garm Ne09-06/7644-con
MabJIyMOTHOMAacH). Hatrxkana TYCyBUM KOHCTPYKIHSIIAP YIYH H30JISAIUSITAITHAHT
ontuMain Tu3uMuHu Tannam BakTuHHA 30 % ra, sHeprus uctesmonuau 10 % ra
KUCKAPTUPUILITA SPUILIUIITAH;

KYI XOHAJOHJIM Typap >KOW OWHOJApW TallKU JI€BOPJIAPUHUHT UCCUKIHUK
TeXHUKACH JKUXAaTUJAaH OWp JKUHCIW OYyJIMaraH JeBOpiapiard TyTallTraH
XKOWUIApH >KaJBajlapy, yJIApHUHT TOIIKEHT MIaxXpy HKJIUM IIAPOUTIApU YUYH
MYyJDKaJUIaHraH coyimtupMa uccukimk iykotunuiapy « TASHGIPROGOR» AX
«QISHLOQQURILISHLOYIHA» MUYXna (3736eKHCT0H Kypunui
BasupauruauHr 2021 vinn 25.06 maru Ne09-06/7644 mawsiymorHomacu).Hatmxkaza
sHeprus uctebMouHu 10 % ra KuCKapTUpHINTa SPUILUIITAH;

JIEBOPJIADHUHT MCCUKIWK TEXHUKACU KUXATHIAH OUp KUHCIM OYyIMmarad
JNEBOpAAr TyTalllTaH >KOMWJIAPUHUHT SIHTMYa TEXHUK €4YMMIIApH JIOWHXa
TaIIKUIIOTH: V3P Kypunum BA3UPJIUTU Xy3ypuaaru «QISHLOQ
QURILISHLOYIHA» MYX amanuétura (Y36exucton Kypuiiui BasHpIuTHHIHT
2021 #imn 25.06 marm Ne09-06/7644 wmabmymoTHOMacw). Hatwkana sHeprus
ucrebMosmman 10 % Ta KUCKApTUpHINTA, ACBOpPIAP WCCHKIMK TEXHUKACH
KUXATHIAH OWUp JKUHCIWIMK Kod3pduuumeHtuHn 3ca 15 % ra kyrapumra
SPUIINIITAH;

Typap *oil OWHONApU TALIKHU JE€BOPJIAPUHU JIOMUXAIAIITUPHILIA UCCUKIIUK
TEXHUKACU JKUXATUAAH OWUp >KUHCIM OYyIMaraH »XOWJIapu OpKaJd COJMIITAPMA
UCCUKJWK  UYKOTMIJIApWMHW  KaMaltupuimn  Oyimuya  TaBcusmap  AX
«TASHGIPROGOR» Ba «QISHLOQQURILISHLOYIHA» MUYX (§736eKHCT0H
Kypunum Basupauruauar 2021 iiun 25.06 garu Ne09-06/7644 mabiyMmoTHOMACH).
Hatmxana TYCyBUM KOHCTPYKIMSUIAD HWCCHUKIWKHHU cakjaml (XUMOSI KHJIHIII)
ontuMaj Tu3uMuHM TaHnam BakTHHU 30 % ra sueprus ucrebmonuau 10 % ra
KHCKApTHUPUILTa SPUILIAIITAH.

TagKMKOT HATHKAJAPUMHUHTI anpodauusicd. [luccepTauusiHUHT acOCUU
KOoWJlaJlapu Ba HaTIKaJapu 3 Ta XajKapo Ba 2 Ta pechnyOirKka WIMHUN-aMaJIdi
KOH(epeHusIapuIa Myxokama KAJuHTaH.

TagKuKOT HATHKAJAPUHUHT IbJOH KWIMHMIIM. Jlucceprauus MaB3ycu

Oyinuya >xkamu 10 Ta WIAMUM HWII YONM OTWITAH, >XKyMJaJaH, V36exucron
PeciyOmukacu Onuii  arrectanusi KOMHCCHSICHHUHT JIUCCEPTAIUsIap acoCuit
UMUK HATHKATapUHU YOM TUII TABCHs ATUITAH WIMHUHN HalIpiapaa S Ta MaKoJa,
IIynapaan 2 Ta peciyosivka Ba 1 Ta XOpHKHi )KypHaJUIapaa Yor STUJITaH.
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JMuccepranus TapkuOu Ba Xa:kmu. Jluccepranus TapkuOW Kupuii, Oerira
000, xynoca, ¢olmanaHuiarad amabuériap pyHxaTd Ba WIOBAJIApJaH HOOpar
0ynu0, quccepTalssHUHT XaKMH 110 OeTHU TalTKUII STaIu.

JTNCCEPTAIIMSTHUHT ACOCHUN MA3ZMYHHU

Kupum  kucmmaa  OaxapwiraH  JAMccepranus — TaIKUKOTIAPUHUHT
J0J13apOUrd Ba 3apypiiUrd acociaHuO, TaJKUKOTIap MakcaJ Ba Baszudanapw,
OOBEKTH Ba  MPEIMETH  KENTHPHUIAIM, TaiKMKOTIAPHUHI  Y3GEKHCTOH
PecniyOnmkacu ¢aH Ba TEXHOJOTHSJIAPH PUBOKHHUHT YCTYBOP WYHAIHIILIAPHUTA
MYBODUKJIUTH KYpCATWITAH, TAIKUKOTIAPHUHT WIMHHN SHTWIATA Ba OJIMHTAH
HaTWKAJIIAPHUHT WIMHI-aMaaui axaMUsITH, TAJKUKOT/Iap HATHKAJTapUHUHT UIL1a0
YUKApUIlra TaTOUK STUJITAHIUTH Oa€H STWald, TaJIKUKOTIAp HATHKAJIAPUHUHT
CUHOBJAH YTraHJIWIY Ba IUCCEPTALMs UIIU MaB3yCcH OYVilmda Halllp STHJITaH WIMHMA
MakoJiajap XaKuJaru, IMIYHUHTEK JAHCcCcepTalus Ty3WJIMach Ba XaXMHU XaKUIard
MabJIyMOTJIAp KEITHPUIIA]IH.

Hucceprauussiuar « Typap kol OHMHOJIAPMHMHI MCCHUKJINK YTKA3yBYaH
KHPUTMAJIU TAIIKH AeBOPJIAPMHMHI MCCHKAAH XMMOSl KWIHII JapasKacHHU
OIIMPHUII MACATACUHUHT 3AMOHABHMI X0JIaTH)» HOMJIM OUpUHYM 000112 OuHOIIAp
SHEPrusl camMapaJOpiUTUHU OLIMPHUII, UCCUKIUK YTKA3yBYaH KUPUTMAIIA TalIKU
JICBOPJIAPUHUHT HMCCHUKJIMK XUMOSICM JapakaCMHM KYTapulll Macajacu Oyiinua
MaxaJJTMi Ba XOPMKUN MakoJdalapHUHT Oatadcuit anabuii 0030pu KEITHPUIITaH.

CeiicMUK KypwIHIl XyIy[Jlapu YYyH JIOMUXaTallTUPUITaH OMHOJAp TalIKU
JIEBOPJIAPUHUHT UCCUKJIMK YTKa3yBUaH KUpPUTMaJlapu TypJlapu, Xamja yJapHUHT
Typap OW XOHAJapUHUHI WYKW MYXUTHTa KypcaTaguraH TabCUpU KYpuO
YUKWJITaH.

Tamky TYCyBYM KOHCTPYKUUSUIADHUHT MCCHUKJIMK TEXHUKACH >KUXATHAH
Oup uHCAM OyiaMmaraH JeBOpAard TYyTAalllFaH >KOWWJIApU Ba MCCUKJIUK CaKJjall
XOCCaJlapuHU TaJKUK OSTUII Ba XHCOOIall 3aMOHABUN ycimyOnapu, IIYHUHTICK
YJIAPHUHT UCCUKJIUK CaMapaJOpIUTUHUHT 0030pIH TaxXJIMIA OakapuiiraH.

JuccepTanus uimm MaB3ycu Oyiinua aMmaira Olmupuiral anaduériap o63opu
acocwla TAAKUKOTIApHUHT WImuKd ¢apa3u (TUIOTe3acu) MAKIUIAHTUPHINO,
TaJKUKOTIAPHUHT MaKcaJ Ba Bazudanapu Oenruinad oIvHTaH.

Hwuu gpapasz (cunomesa).

Ceilicmuk xuxatnaH (3ui3miara) 0apAounuIv Typap >KOW OWHOJApU TaIlIKu
JICBOPIAPHHUHT KOHCTPYKTHB XYCYCHSTIApPUHH, Y30eKHcToH Pecrny6nmkacu
UKJIMMUHUHT Y3UTa XOCIUTHHU, IIYHUHTJEK SHEPrus TallyBUWIap HApXUHUHT
MyHTa3aM OIIMO OOpUIIMHU XUCOOTa OJu0, HCCHUKIWK KYNPUKIApU OpKalu
COJIMIITUPMA HUCCHUKJIMK HYKOTUIUIApU KUMMATIapUHU  XUCOOTa  OJIMIIra
acocjaHTaH, TYCYBUM KOHCTPYKIUSJIADHUHT HMCCUKJIMK Yy3aTHUINra KEeJITUPUITaH
KapUIWINTK XUCOOM Kabu 3aMOHaBUM XuCOO0-KuUTOO ycnmyOunman ¢doiiaanianuin
acoCHla, TYCHUKJIAp HWYHJA WCCUKJIMK OKUMIIADUHU KalTa TaKCUMJIAWJIUTaH
KOHCTPYKIIMOH Ba MCCUKJIHMK H30JSIUSAJIOBYM MarepuajiapiaH OKWJIOHA
doiimananuira acoclaHraH KaMm  XapaXaTiu dopa-Taadupiap xucobwura
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OWHOJIap/Ia MCCUKJWK CaKJIall Japa)KaCUHU SIXIMUJIAl MyMKHWH JETaH Xyjocara
KEJIMH/IN.

«TagkukoTiapaa Kal0yJ KWIMHIaH o0beKTjap, MarepuUajiap Ba
ycayouéraap» ae6 HoMIIaHTaH HWKKUHYM 0007a TaJKUKOTIAp y4yH TaHiab
oJivHraH Ba TOIIKEHT mIaxpujaa KypwjiraH Kym XOHAJOHJHU Typap Kol OMHoJIapH
TallKA JIEBOPJIAPUHUHT KOHCTPYKTHB €UUMIIAPU XYCYCUATIApU KYpHO UYMKHIUO,
TYCUK  KOHCTPYKUHMSJIapAa  MIUIATWITaH  MaTepHAJUIapHUHT  TaBcudiapu
KEJITUPUJITaH.

BUHOHMHT UCCUKIINK TEXHUKACH XKUXATHIAH OUp KUHCIU OYIMaran Taniku
JIEBOPUHUHI HUCCHUKJMK Yy3aTHUINTa KEJITHUPWITaH KapIIMJIMTUHU XHCOOJaIl y4yH
UKKU YyCIyOMET KYJUTaHIM: aMall KWiaéTraH MebEpui XyxoKaT yCIyOuéTu Ba
WCCUKJIMK  KYNPUKJIAPU  OPKAJIH  COJIMIUTUPMA  HCCUKJIUK  WYKOTWIWIIHA
KUHMaTIapuHU KYJIIaIira acoclaHral XOpWKUM yCITyOueT.

XapopaT MaWJOHJIApU Ba HCCHUKJIWK KYNpHUKYadud JACBOPAArd TyTalllaH
KOWMIIap OpKaldM YTaJuraH HWCCHUKJIMK OKUMIIADUHUHT XHCOOJIapu MCCUKIHMK
YTKa3yBUaHJUK CTallMOHAp MacajlajJapuHU pakamiid yciayonap €paamuja amaira
omupaauran «TEMPER-3D» pactypuit maxmyacuaan Qoiinananubd amanira
OILMPHII]IH.

BUHOHMHT UCCUKIIUK TEXHUKACH KUXATHIaH OUp KUHCIU OYiIMaraH Tamku
JEBOPUHUHI HUCCHUKJIMK Y3aTHIMIINATA KEJITUPWITaH KAPIIMIUTUHUHT paKaMId
XUCO0JIapyU XOPWKUM yCIyOMET Oyiimda KOMIIBIOTEp AacTypu €piaamuiaa, yuioy
muccepranusaa unwiad yukuiaran xaxmaa WINDOWS tusumuaa Microsoft
Developer Studio - Fortran Power Station 6.0 wuHTerpanusiaHran KOOWKa
Ooaxapwiau: «Typap kol OWHOJIApM WMCCUKJIUK TEXHHUKACU >KUXATHAaH Oup
KUHCIIM OYJIMaraH TalllKyd JCBOPJIAPUMHUHT UCCUKJIMK Y3aTHUJIUIIUTA KEATUPUITaH
KapIIWJIUTUHUHT XUCOOM».

bankoH mnuTacu MycTaXKaMJIMTMHUHT XMCOOM Ba JuccepTanusiga Takiaud
KWIMHTaH yHH JeBopra mnepdopanusyianral Tap3ja TasHTUPHUIN OWJIaH CEUCMHK
TabCUpJAp IApPOUTIApUIA HIIOHWIWIMKHA Tabmuuiam yuyH "JIMPA-CAIIP"
TACTypHuil MaXMyHW1aH (poi1amaHuIIIn.

Tanum ycnyOuérnap OVitmua TaOuuii mapouTiap/ard 3KCIEepUMEHTIaApHU
YTKa3ulaa Kyuuaaruiap KyJulaHIu:

- GM550 Benetech mHdpakuzun nupomeTpu — OWHOJIAP TAIKH TYCYBUU
KOHCTPYKIMSIIAPH F03aCU XapOpPaTUHU KOHTAKTCHU3 YIIualll y4yH;

- testo 625 TepmMoOrMrpoMeTpM — HWYKM Ba TallKM XaBO XapopaTd Ba
HaAMJIUTUHU YT4alll y4yH;

- testo 876 TemoBU30pHM — OMHOJIAPHUHT TAIlIKU JIEBOPJIApUIA HCCUKIUK
YTKa3yB4aH KUpUTMalap >KOWIAIIWIIWHYU, HWCCUKINA KYIPUKYaJapd TabCUP
30HAJIAPUHUHT TEPWITraH FUILITHUHT UCCUKJIMK CaKJall Xoccajlapura KypcaraJaurad
TabCUPHU YIUAMIIAPUHY aHUKJIAI YUYH.

Hucceprauusinuar «Typap kol OMHOJIAPH TAIIKH JI€BOPJIAPHAATH
HCCUKJIMK YTKAa3yBYaH KHPUTMAJIAP OPKAJIM HCCHUKIMK YTKAa3HIHII
JKapaéHUHN TAAKHMK dTHIDY 7e0 HOMJIAaHTaH y9uHYM O00W Typap Ko OuHOIapu
TallKU JEBOpPJIApUJATH HUCCUKIUK KYIpUK4Yajgapu TUIIOJOTHSACH Ba  yiap
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XOCCANIAPUHM YPraHWINTa, LIYHHHTJEK Y30EKHCTOH PecryOmuKkacH HKIAM
IAPOUTIIApUJIA  TYCYBYM  KOHCTPYKUMSJIADHUHT  UCCHUKJIMK  Y3aTHJIMILINIA
KEJITUPWITaH KapIIWJIMTUHU SHT aHUK XUCOO-KUTOO KWIIMII YCITyOMHU aHUKJIAIIra
OarvIIUTaHTaH.

OMMaBuil paBHIlJla KypuwiIaguraH €TTH KaBaTIM Typap JKOM YWHHU
TEIJIOBU3MOH TAJKUK OSTUII HaTWXKaJapu OWIaH YHMHT IOK TYIIQJWraH Tallkd
JICBOPJIAPUHUHT HMCCUKJIMK TEXHUKACH >KUXATUAAH OWUp KUHCIM HMACIUTU
TacOUKJIaHUO, TEeMHpPOCTOH ¥3akjiap Ba AaHTUCEUCMHK (3WIBWiIara Kapiim)
“OenOoF ’TapHUHT TEPUITAaH FHUINTHUHT 25-42 CM HHU TalIKWJI 3TraH Xapopar
MaWIOHJIapUTa TabCUp 30HAIapu Oenrmnad onuHraH. TepMorpammanap aifHUKCa
OfHaBaHj fo3ajap Ba JEBOPHUHT OAalKOH IUIMTAacH OWJIaH TYyTaIllTaH >KOWH
yYacTKaJIapy OPKAJM KaTTarmHa UCCUKIUK HYKOTHIMIIMHY Kypcatud (1-pacwm),omp
XOHAa MHKECHIAru TAIIK{ JEBOPJIAp WUKU FO3aCHHHUHT Xapopartu dca oynma 4,6 °C
aTpodua y3rapud TypUITd MyMKHH.

1-pacm. /leBOPHUHT OAJTKOH IUIUTACH OMJIAH OMPUKHII KOHCTPYKIUSIAPH
TyIMpuJrad gpacaa ppparMeHTHHUHT TEPMOTPAMMACH.

Jlolinxa XyxoKaTJapvHU YpPraHWIl Ba XAKUKUN IIapouTiIapAa YTKAa3WJraH
TaIKUKOTJIAp HaTWKacuaa KYyN XOHAJOHJIM Typap Kol OWHONapu TallKH
JEBOPJAPUHUHT MCCUKJIMK TEXHUKACH KUXATHUAAH OUp >KUHCIM OYyIMaraH
JIEBOpJIary TyTaIlTaH >KOWUJIAPH TUIOJOTHACH UIIIa0 YuKmimo, y ¥3u uunra 15 ta
TyTalllTaH >XOWWJIAPUHM OJraH, nrynapgan ydracu 3d (Xaxmwuiil) Ba UKKUTACH
HyKTaau (kaaBan). TOMIKEHT maxpyu UKIUM MAPOUTIAPH YUYH UKKU XWUJI BapUAHT
VUyH TalllK{ JIEBOPHUHT UCCUKJIMK TEXHUKACH JKUXATUAAH OUp KUHCIU OyIMaraH
JNEBOpAAaru TyTallraH >KOMWJIAp OPKAIM COJMIITUPMA WMCCUKIWUK WYKOTHIUIAPU
XUco0sad TOMWATaH — TallKM HWCCUKIMK H3O0JSIUSACH3 Ba 0a3albT TOJAJH,
KaHIurd 80 MM OYIraH MCCHUKJIMK M30JALMSICH, Oyiap 1y KaOu KOHCTPYKTHB
euruMiIM OWHONAp YYYH KEJTUPWITaH TEPMUK KAPUIWIMKHU aHUKJIAIra JOUp
XOPWXKHUM yciyOHM OM3ia KyJiian UMKOHUSTHHN 04u0 Oepasu.
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Kansan

N ccUKIMK KYyTIpUKYIapy OPKaId UCCUKIIMK COJIMIITUPMA WYKOTHUIILIAPU

Y, W/(m'K) (uusuxuiaapra); y,
V3enun Kucxatia masmysu W/K(raxmmunapra); y, W/K
HUCCHUKJIIUK V3enHu 3cKku3u
pakamu KyTpHKcTacH (HyKTanuiapra) UCCUKIMK
M30JIALUSACH KaTMHIIUTHIA
1 0=0, 0=0,08 m,
Ty¥pu Tyramran $:=0,08 m $:=0,08 m
Typu. Tamku
JI€BOPHUHT 1I0KOJI
opaénMacura 0,239 0,185
OMPUKUII y3€Ir
2 6=0 6=0,08m
Tyrpu TyTallraH 0,577 0,028
TypHU. Tamku
JEBOPHUHT  TEMHp-
0eToH Oenborra)
OMPUKHUII y3eTTU

3 Ysen 3 f}fﬂT 6:0 8:0,08 m
Tyrpu TyTalmras 0553 0606
Typu. Tamku nesop- 7 ’ ’

HUHT 0aJIKOH
opaénmMacura  Oupu-
KHII y3eIn

4 =0, 6=0,08 m;
Ty¥fpu Tyramras Typu. §;=0,14 m 5,;=0,14 m
Tamku JICBOPHHUHT 039 0184
JIOKUM OPaénMacura ’ ’
OUPHKUIL y3enu
(oxupru xaBata)

5 Ysens 2% 0=0, 6=0,08 m;
Tyrpu TyTallraH 0:=0,14 m 6:=0,14 m
TypH. Tawku 0,258 1,258
JICBOPHUHT  YOPIOK
opaénMacura  Oupu-

KHII y3eIn

6 6=0 6=0,08m
Tyrpu TyTallraH 0,42 0,02
Typu. UM3HKIH TypH.

Tamku JIeBOPHUHT
geTJard  KOJOHHara
(ceplieYHUK) Ba HWYKH
napJaieBop
250




7 | Tyrpu TyTalraH 0=0 0=0,08m
TypH. Tamku 0,234 0,202
JICBOPHUHT  YeT/Aaru
KoJIoHHara  (cepjeu-

HUK) OMPHKHIILI
TYFYHH, TaIIKA
Oypuax

8 | Tyfpu TyTamras TypH. 60=0 6=0,08m
Tamku JIEBOPHUHT - 0,545 -0,321
YeT/Jarn  KOJIOHHAra
(cepeYHuUK)

OMPUKUII y3€IIH,
WYKHU Oypuak

9 Ty¥pu TyTamra TypH. _ 6=0 6=0,08m
Tamku JICBOPHUHT 0,589 0,195
Jepaza  Ba  OUIMK
ypHUTa OMPUKHIILI 0)
y3eIH 200

10 | T¥rpu TyTamrad Typu. | Ysento (5 .y 6=0 6=0,08m
Tammku JIEBOPHUHT N EA 0,489 0,023
YeT/Jarn  KOJIOHHara © lm
(cepevHuUK) % 20
OMPUKHUII y3eTTU

11 6=0 6=0,08m
Xaxmuii Typu. Tamku 0,388 0,584
JIEBOPHUHT OpaénmMara
tyrauras 3d y3enu

12 vsen 12 L 1% 6=0,0:=0,214m | 56=0,08 m;
Xaxwmuid Typu. Tamku ‘ 0:1=0,14 m
JICBOPHHHT  YOPJIOK 0,375 -5,005
OopaénMaHu TyTallraH
3d y3enu

13 6=0,8;=0,08 m | 6=0,08 m;
Xaxmuid Typu. Tamku 0:=0,08 m

JIIEBOPHUHT epra 0,274 2,698
tyramrad 3d y3enu

14 6=0 6=0,08m
Kponmreiiny  1mokou 0,00004 0,01121
nmapJo3ura  HYKTaJH
MaxKamJIanl

15 dacan 00 InHI 0=0 6=0,08m
HCCUKJITHK
U3OJISIHSCUHA
HYKTaIH y3Cin 0,00 0,0008878




TomKeHT maxap HUKJIUM I[IAPOUTIAPU YUYYH €TTU KaBaTIu Typap KOU
OMHOJIAPUHUHT TAIIKU JIEBOPJIAPUHUHT aXpaTHO OJIMHTaH MCCUKJIMK TEXHUKACH
KUXATHIAH OUp KUHCIM OYyJIMaraH JeBOpJlard TyTalllaH MOWHJIapU HCCUKIUK
MaNJOHJIADUHUHUHT XUCOOU KOHCTPYKIIMS KUXATHIaH MaXOypHil paBuIiia Kanrta
UIUIAHUAIIM Kepak OynraH WKKW (y3ed) TyTallraH >»KOWHIIapu MaBXKyUIMTUHU
aHuKJ1a0 Oep/u — TalllKy JEBOPHUHT YOPAOK opaénMacura TyTallraH KOMuiapu Ba
TalllKW JICBOPHUHT (I[OKOJ KMCMHM) TPYHTTa TyTalllraH »Kohuaapu. Jlolnxa Oyiinua
VJIApPHUHT KaOyJl KWIMHIAaH KOHCTPYKTHB €UMMJIapHAa JeBOpJiapAard TyTallraH
KoWWmapu XyIOyauJa JEeBOPHMHI HMYKH [o3ajapuja XOCWI OYIraH HaMIIHK
KOHJCHCALUSAJIAHTaH XyAyU1ap XaM IIyHAaH Janoiat oep/au.

BaxapiiraH pakaMId TaXpuOanzap Xamaa HATHKANApHH Y30€KHCTOH
PecniyOnukacu MKIMM [IAPOUTIAPUAA OWMHOJAPHUHI TalIKW JEBOpJApH HWKKHU
KOHCTPYKTHB €UMMIIAPH (MCCUKJIMK W30JIAIUSI OWJIaH Ba MCCUKIMK W30JILUSCU3)
yu4yH TaOuMil Mmapoutiapaa YTKa3wiraH TaJKUKOTIAp MablyMOTIapu OwuiiaH
KHECHAll acoCHAa MCCUKIMK VYTKa3yBUaH KYIIWJIMAIAp OPKald COJUIITHPMA
UCCUKJWK  HYKOTHILIApW  KUHUMATJIApUHU  XHUCOOTra  OJIMIIra  acociiaHTaH
KeNTUPWITaH TEPMHUK KapIIWIMKHU aHUKJIAIl YCIyOu MebEpuil XykoKaTaa
KenTupwiran ycnyonan 1,5 - 2,1 6apobap aHUKpPOK SKAHIIUTH UCOOTIaH/IH.

«Typap >xoii OMHOJAPUHUHT HCCUKJIMK TEXHUKACH >KUXATHIAH Xap XHII
KUHCIIA  TalllKu  JCBOPJAPUHUHT  HMCCUKJIMK  y3aTHINra  KEITUPHWITaH
KAPIIMJIUTUHUHT XUCOOW» XHUCOOMM KOMIBIOTEpP AACTYypU HUIUIA0 YUKUIUO, Y
TYCYBUM KOHCTPYKIMSUIAPHUHT MCCUKJIWK KYIMpPUKYalapyd OpPKaJIM COJUIITHPMA
HCCUKJIUK MYKOTWJIMIIMHU XHUCOOra OJIMIIra acoCilaHraH yciayOouer Oyitnda typap
XKOM OWHOJApPU HCCUKJIUK TEXHUKACH KUXATUJAH Xap XWJ JKUHCIUA TallKH
JIEBOPJIAPUHUHT MCCUKJIMK Yy3aTUINra KEJITUPWITAaH KapIIWJIWTHHM, [IYHUHTIEK
TalllKK JICBOPJAPHUHT MCCHUKJIMK TEXHUKACH JKUXATHAAH Oup  >KUHCIUIUK
Kod(ppunmeHTHHN XKco01ad TOmMINT HWMKOHWHM Oepamu. byHman Tamkapw,
IACTypHUHT YUKHUII (aiau (2-pacM) TYCHK OpKalM YTaJuraH YMYMHUH HUCCHKJIHK
OKMMHUJATH Xap OWp SJIEMEHT HUCCUKIWK OKUMHU YIYIIMHU KYpcaTraH XoJija,
OMHOHMHT TAalIK{ JICBOPUHU TAIIKWJI KWJIraH OWp >KMHCIM YydyacTKalap Ba
UCCUKJIMK KYTpUKYaIapy OPKadd COJUIITHPMA HCCUKJIUK OKHMIIApU Oyiinua
MabIyMoOTiapra osra Oynub, Oy UCCHUKIUK KYIMPUKYATAPUHUHT HCCUKJIUK
y3aTWINIINTA KAPIIWINKKA TAbCUPUHUHT TaxXJIWIMHU amajira OIIMPHIL, 3apypar
ro3ara KeJraH XoJiaraa 3€a, JIOMUXANAIITUPHUIL €KW DKCIUTyaTaluus KWIMHAETraH
OuHOJIapard alpuM KOHCTPYKUHMsUIap Ba JAeBOpJjaplaard TyTallraH >Xouuiapu
KylIMM4a paBUIla HCUTHUII (M30JALMsuIai) OOCKMYMIA JI€BOP KOHCTPYKTHUB
€UMMUHU Y3rapTUpHil Oyitnda Kapop KaOdyJl KU UMKOHUHU Oepajiu.
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| TARITHIA F‘ESEIEI:!T.{TDE EACTETA

: : JaeapHEil nomow © Howd oSgeso
© K inenaonk o i—=0 34SHEHMA. DOROKA RSEAORE
: Bas{n™2 2p.C) : kA
1 : Fpold==s=: .33l : 4. 96
: Rplddes=:3.1402 : 45.102

;2 CHEMA= 3,513

;3 Bodes= 3,354 : 47 .6
4 1ll=P=dil=: 011 : L1549
lz2ePeilZ=. Q0L : 014
13wP=a3s. 019 : . 268
1dwF=ad=: 000 : ooz
:15¥F=sib=: 000 : .00l
16KP=iG=:-—. 019 : - 272
17 RPsiF= n24 H 4B
(18%Pzig=- (052 ; 7432
(19#P=i9=: 022 : ilg
: 5 CH¥H4= 111
- li=. .00&8
: : UZ2=: . [0dg
O3=: .0d8
7 UTL#XLl=: oa3 H 46
: i H2#Ez=- 030 ; 433
Ua#g3=- .04y : 10z
- COKH4A= 041
9 EleE=als. 005232575 NirE
: cLEZwE=ma = D1VBEZGE450 253
10 :  CHEHA= L.D23059030
11 ORAR CHHEA= ¥.042 ; 100 poo

“Rdes =2.112 r = _E30

2-pacM. JlacTypHMHT YuKHII (aiian (XHCO0-KUT00I1ap HATHKACH)

«MceHMKIMK YTKAa3yBYaH KYIIWIMAJIM TAWIKU [A€BOPJap HCCUKIUK
CaKJIall [apa’kacMHU SAXIIWJIAII Y4YYH YJAPHUHI KOHCTPYKTHMB €YHMHHU
ONTUMAJIAIITUPUIDY €0 HOMJIAHTaH TYPTUHYM 0007a Ky KaBaTiu Typap KO
OuHONapW JEBOpJapy MaBXKy[ JOWHMXa €UYMMIIApUAard yjiap OpKaJd YTaauraH
UCCUKJIMK OKUMJIAPH KOHJCHCAT XOCHJ Oynuiinra, Ba/éku KYIiad HCCHKINK
HyKoTUIUIUTa ONMMO KelraH TallK{d Maija dJIEMEHTIHM Y4 XWiI JeBopiapjard
TyTalllTaH  JKOWWJIADUHWHT  KOHCTPYKTHUB  €UUMJIADUHMHT  HIIJIAHMAJIapy
HaTWKaJIapy TaKIUM STHIITaH.

3,a-pacmjaru JoMuxa €4YuMUJa KOHCTPYKLUMSICH TakauM STwiran Capukyn
KydacuZard €TTH KaBaTiad Typap JKOW yHM TallKU JEBOPUHUHI YOPIOK
opaérnMacura TyTallllaH >KOWJIApu XapopaT MaWJOHJIapUHU  XHcoOnaiga
JIEBOPHUHI MYKHU 03aiapujia Ba mudTuaa uyn Kynnbd Oynmalauran napaxanaru,
sHU 50-130 MM OynraH HaAMJIMK KOHACHCAIMSUIAHUII 30HAJapH XOCWUJ OViHIim
aHuKaHra# (3,0-pacm).
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3-pacm. Tamiky 1eBOPHUHT YOPAOK OpaénMacura OMpUKHII y3eJIu
(macTyIa0KM BAapHAHT): a — TYTYH KOHCTPYKIUSICH; 0 — TYTYHHHHT XapopatT
MaliIoOHH

Kapuus neBopnapaaru TyTalraH >XOWWIAPUHUHT KOHCTPYKIMSICH Kyua
Tapadaaru ACBOp Ba YOPAOK OYIIIUFM ydacTKaapuHu 80 MM KaJTWMHJIMKIArd
HUCCUKJIUK M30Js1Us (YTEIUIUTENb) KaTjaMyd Ba JACBOPHUHT KAapHU3 KUCMUHHUHT
ropu3oHTan ro3acuaa 100 MM KamuHIMKIATW WCCUKIWK H30JALMS (YTEIIUTENb)
KaTiamMu EpaamMuaa MUCUTUII Wynu OuiaH TakoMWUlamTupwirad. byHmail euum
KapHU3 JEBOpJIapJiary TyTalllFaH >KOWJIapy XyayAuaa KypUIdil KOHCTPYKIUSIapH
I03aJIADUHUHT  KUIIIKA XUCOOMH TalllKM XapopaTjapujia KOHIEHCAT XOCHII
OVUIIMHUHT OYTKYJI OJIIMHU OJIUIII UMKOHUHU Oepu (4-pacwm).

EN NN A g S O REVE F

4-pacMm. TamiKu 1eBOPHUHT YOPAOK OPAEéNMacura ONPUKHII y3eIu
(MIJ120 YMKHIITAH €9iM). a3 —KOHCTPYKIHS TYT'YHH; 0 — TYTYHHHHT Xapopar
MaliI0oHH
Mapxyn JoWnxa ednMiapuja TallKd JICBOPHUHT TPYHTra TyTallraH
KoWmapu (M30MMLMSIAHTAH Ba M3OMLMsATIAHMAaraH BapHaHTIapaa) Xapopar
MalIOHJIApPUHUHT MalJoHIapyu XHUCOO-KHTOOHM €praMuaa xap MKKajla Xoijaa XaM
Wyn kyhuub OYaMalauraH HaMIIMKHUHT KOHJICHCAIUSJIAHUII 30HAJIapu  XOCHII
Oynranmuru aHukIanuo (5-pacm), OyHIa TalIKW JCBOP M3OJSALMSIAHTAaH X0JaTaa
KOHJCHCALUAJIAHUII XYIyU HU 2,7 MapTa KarTapok 0ynran (25 mm Ba 68 MMm).

18



L 1400

L4

S-pacm. TalmIKy 1eBOPHUHT TPYHTra OMPUMKHIN y3eTUHHUHI KOHCTPYKTHB
€4YMMM Ba YHMHI XapopaT MalJI0HM: a — HCHTHJIMAIUTaH AeBOPJIH;
0 — HCUTHJIAINTAH 1eBOPJIH.

Tamky [EBOPHUHI TPyHTra TyTallllaH >KOWWJIAP KOHCTPYKUUSCH €pTyia
opaénmacu gapaxacuaad 500 MM ra macTpokJaH JE€BOP LOKOJ KUCMUHM WIWTHIL
(M3omsiuMsIam) Mynu OwiaH TaKOMHUIAIITHPWUINO, Oy KUII JaBpuja KypUIIUII
KOHCTPYKUUSJIApHa KOHJEHCAT XOCHJI OYJMIIMHUHT OJJIMHH OJUII MUMKOHUHU
oepau (6-pacm).
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6-pacm. TamKy JeBOPHUHT TPYHTTa OUPUKHII y3eJH (MILIA0 YNKHIITaH
€4lM): a —KOHCTPYKIMS TYTYHH; § — TYFYHHHHT XapopaT Maii/IoHHu.

Tamku neBop, KaBarjiapapo opaénma, OaJKOH IUIMTacH Ba aHTHUCEHCMHK
(3um3winara Kapiiu) “0eyn0of” TyTallraH >KOMMJIAPUHUHT OalKOH TUIMTACUHUHT
OyTYyH TasHMII Y3YHJIUTH OYin4a TEpMUK KUpUTMalap nepdopalusiaHrad Tap3aa
KyJiara, ymoy COBYKJIMK KYIPUTH OpPKaJIM HCCUKIUK Hykotunumuuau 60-70 %
KaMalTUPUIIl UMKOHWUHHU OepajuraH KOHCTPYKTHUB €YMMH TaKIu( KUITUHUO, Iy
Owran Oupra, CEHUCMUK TabCHUpJAp IMIAPOUTIApUIA MYCTaXKaMJIMK  Ba
WIIOHWIMINKHU TabMUHNamIan uobopar 6ymmob, Oy "JIMPA-CAIIP" macrypuii
MaXMyH EpaamMuaard OaJKOHHMHT OVIUIMKAAard TH3UM cudaTuaa CTaTUK Ba
JUHAMUK TabCUpJIapra XHcoOM OuiaH TaciaukiaHrad. by xabu euynMHH OankoH
IUIUTACH Y3YHJIMTMHUHT TaXMWHaH 2/3 KucMura TeHr OyiaraH macodana yHUHT
TeMupOeToH “Oenbof’ra TasHUII JKOWMJA amMajra OIIUPUIl Y4YyH OETOH
OKCTPYAUpIAHTaH  TMEHOMOJUCTHPOJN  OujaH  anMamTHpuiaad.  bankoH
IUIMTACUHUHT apMaTypacuHu “‘O0enOofuaaH” aHKepyall ydyyH OalKoH IUIMTacu
y3yHIMTMHUHT 1/3 KucmumaH yTkaswirad (SbHU OETOH SHUHHMHT apMaTypaHH
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gukaprad xouga 1 mm. ra taxmuHad 30-35 cM komamu). Taakuk STHITaH KYII
XOHQJIOHJIM Typap KO YHU YUyH MYJDKaJIaHTaH OaJKOH TY3WJHUIIHHUHT TaKIUM
ATUIAETraH KOHCTPYKIIUSCH 7-pacMma OCpHIIraH.
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7-pacm. Y3eqaaru HCUTIuY sKOMJIAIMIIH, 0AJTKOH MIMTACMHUHT
TAAHUIINHUHT KOHCTPYKTHB €YMMHU

«Typap xoii OWHOJIADHHH KYPHMII Ba YJAPpHH TEPMHK KHUXATIAAH
SIHTHJIAIIA JHEPrusl TEeKAMKOP €YMMJIAPHM TATOMK JSTHINHUHI TEXHHMK-
UKTHCOAMI KUXATAAaH CaMapaJOpJUruHM OaxoJsamn» HOMIM OemuH4Yu 00072
OMHO WCCHUKJIMK YTKa3yBYaH KYIIWJIMAJIMA TalllK{d JACBOPJIAPUHUHT HCCUKJIUKHU
caKjam JapaXaCMHW OIIMPUIIHUHT HKTUCOAMM JKUXATIAaH Ccamapajopiivk
Macajiajiapu KYpuO YMKHUIITaH.

HNcenknuk yTkazyBYaH KyIIWIMAdd TAlIKA JEBOPJIAPHUHT MCCUKJIMK
TEXHUKA KUXATUIAH KYPCATKHUWIAPWHU OLIMPHUILNra KAPATWITaH KOHCTPYKTHUB
€YMMJIAPHU >KOPUM KWIUIIHUHT UKTUCOAUN CamMapaJop/IiTh UCCUKIUK TEXHUKACU
KUXATHIAH Xap XWI SKUHCIWIMK TabCUPUHU KaMaWTHUPUIN OWIaH MCCHUKIIHK
y3aTWIMIINTAa KEATUPWITaH KapIIWIUK XUCOOMHUHT AHUKJIWTUHU  OUIUPHII
xyucoOura OWHOHUHT TAIIKA JEBOpJapd OPKAJIM MCCUKIUK WYKOTHUIMIIUHA
KaMaTHPUIIT MUCOJIHMIA XapakaTJIIApDHUHT Y3-Y3UHU OKJAIl KYpcaTKu4u Oyiinua
AHUKJIAH]IU.

Xucob-kutobmap V3bekucton Pecrnybiamkacumard Typap  KOMIapHH
MOJICpHU3AIMS KUJIUII OWjaH KamuTajdl TabMHpJAIIHUHT TaxMmuHaH 1,0 mMiH. m?
WWJUTMK XaKMUIa Ba UCCUKJIMK dHepruscuHuHr 1 M? ra ¥ptada 10 % rexanummuna
Oup Mwina Texxanrad mMadiar MUKI0pu 1 Mipa.187 MIIH. CYMHM TaIlIKW KUJIUAIIA
MYMKHHJIUTUHU KYpCaTIu.

Typap xoi#1 OMHOJIApU TAIIKU JEBOPIAPUHU JTOMMXAIAMITUPUIIIA UCCUKITUK
TEXHUKACU KUXATHAAH Xap XWJI KUHCIWIUKIAP OPKAIM COJMIITHPMA UCCHUKIIUK
UYKOTUIIUMIIMHN KYJiam Oyindya WIiad 4YMKWITaH TaBCHUsIap TAaKIUM STUIHO,
ylnap Typap >KOW OWHOJNIApUM WCCUKJIWK TEXHUKACH JKUXATUIaH Oup >KUHCIU
OynmMaraH Tamku ACBOPJIAPUHUHT MCCUKIWK y3aTUINTA KEITUPUITAH KAPIIVIIUTH
KUUMATIapUHUA TYCYBUYM KOHCTPYKLMSJIApAAard HUCCHUKIMK KYIPHUKIAPU OPKAJIN
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COJIUIITUPMA HWCCUKJIUK WYKOTWIUIINHY, TIYHUHTACK TAIIKUd JI€BOPJIAPHUHT
UCCUKJIMK TEXHUKACH XUXATUIaH OWp >KUHCIWINK KOXPQOUIIMESHTHHH XHCOoOTa
OJIMIIITA aCOCJIaHTaH yCIyoueT Oyitndya Xxuco01a0 TOMMIIT UMKOHUHH Oepau.

XVYJIOCA

dancada gokropu miamuii mapaxacunu (PhD) ommm yuyn «Typap xoii
OMHOJIApU MCCUKJIWK TEXHUKACH S>KMXAaTUJaH OWp >KUHCIM OYyIMaraH Taliku
JICBOPJIAPUHUHT UCCUKJWK CaMapaJopJIMTUHU OUIMPHIID» MaB3ycu Oyiinua
auccepranms  Oyiinya  YTKAa3wiraH 3KCHEpUMEHTAN-HA3apuil  TaAKUKOTIap
HATWKAJIApU acOCUa KYWHIATH XyJIocalap MaKIJIaHTUPUILIN:

1. Ky XxoHajgOHIM Typap *OW yWjapu TallKyd JE€BOPJIIAPUHUHI HCCUKJIUK
TEXHUKACH IKUXATHIaH Oup JKMHCIM OyiamaraH JeBOpAaru  TyTallllaH
YKOMJIApUHUHT MIUIA0 YHKWJITaH THUIIOJOTUSACH BOCHTAcHa (PyKapoiIuK OMHOIAapU
VMCCUKJIMKHM CakKjJall JapaXaCcHHW OIIMPHUIIHM, TOMKEHT MIaxpu HKIUM
MIApOUTIIAPK YUYYH JICBOPJAPHUHT MCCUKJIHMK H3OJSUUSIIA  Ba HUCCHUKIHUK
U3O0JSILMICU3  HMCCUKJIUK  KYIPUKIAPA  OPKald  COJIMIITHPMA  MCCUKIIHK
UYKOTUIIADUHY aHUKJIAIIHA TabMUHJAI OYinda join3ap0d BazudaHu Xaj
KWIMITHUHT SIHTUYa €4UMU OJTUHUO, Oy (apKiid XyCyCUSITU UCCUKIUK YTKa3yBYaH
KyIIIManap OpKajlu KYIIMMYa MCCUKIMK WYKOTWIMIIMHUA XHCOOra OJUIIHU
TapTHOra cojumaan uobopaT OYAraH TalIKd TYCYBYM  KOHCTPYKLHMsUIAP
XUCOOWHUHT WIFOP YCIIYOUHU KYJUIalll UMKOHUATUHUA 04r0 Oepaiu.

2. Y36exncToH PecryGnukacy HKIMM MApouTIapuaa GpyKapolnK GHHOIapH
TalIKW JIEBOPJIAPUHUHT UCCUKJIMK CaKJIall XOCCATIAPUHU XUCOOTAIIHUHT UCCUKTUK
YTKa3yBYaH KylIuiaMajgap OpKajdd COJUIITUPMA WCCUKIWK  WYKOTHJIHIIN
KUUMaTIapuHd  XHcoOra OJuIIra acocjaHraH YCIAyOMHUHT  KYJIJTAaHUIIU
camMapaJopJiura ucOotianrad OynuO, OyHIa TYCyBUM KOHCTPYKUHUSJIAD aCOCHM
WCCUKJIMK TEeXHHWKAa KYypcaTKH4iIapuHu Oenrmial onwin aHukiauru 1,5-2,1 maprta
OpTaJIu.

3. Kyt xoHamonmu Typap >koi OMHOJApH TAIIKH JIEBOPJIAPUHUHT UCCUKIIUK
TEXHUKACU IKUXATHJIaH Oup SKUHCIM OynaMmarad JeBOpJaru  TyTallllaH
KOWMJIADUHUHT ~ TUTOJOTUSICH UINUIA0 YUKUIKMO, TOIIKEHT Maxpu UKIUM
IAPOUTIIAPM  YYYH MCCHUKJIMK HM3O/SLMSIM Ba HMCCUKIHUK  M3OJSLUSICU3
JNEBOPJAPHUHT HMCCUKJIUK YTKa3yB4YaH KyIIWIMagapd OpKaJIM COJHUIITAPMA
WUCCUKJIUK WYKOTUIIUIAPU aHUKJIAHTaH. byHna OWHOHMHT TajgKWK OTUIaETraH
y3ejlapura KOMIUIEKC EHAAllyB KYJUIaHUO, Y UCCHUKJIMK OKUMJIAPUHUHT KalTa
TAaKCUMJIAHUILIM HYKTal Ha3apuJaH KOHCTPYKUHUSJIAP AJIEMEHTIApUHUHT Oup-
Oupura TabCUPUHU XUcoOra oJuiIIaH uoopar.

4. buHOMap TalIKU ACBOPJAPUHUHI MCCHKJIMK YTKa3yBYaH KYIIMJIMAaJA
KOHCTPYKTHUB TYTAaIlTaH >KOWUIAPU ONTUMAJUTAIITUPUINO, Oy TyTallran »oiunap
30HacuJa TYCYBUM  KOHCTPYKUMSUIADHUHI  HMYKM  FO3QJIApUJArd  HAMIIMK
KOHJICHCAITMSJIAHUTI XyAyJIapyd XOCUJ OYJIMIIMHUHT OJIMHY OJIMII, NTYHUHTACK
HCCUKJIMK YTKa3yBYaH KyIIWIManap OpPKaJId MCCUKIUK WYKOTWIMIIWHU
KaMaluTUpUIIl UMKOHUHHA Oepu0, OyHU KypHJIWIIT KOHCTPYKIUSUTAPUHUHT TETHIILITH
OupukManapu xapopaT MalJAOHJAPUHUHT XapopaT MalJoHJIapu Xuco0-KuToOu
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XaM Tacaukiaanau. Tamky IeBOpJIapHUHT KOHCTPYKTHB €4YMMH, OajJKoHJIap Ba
JOJKUANIAD COHUTra OOFJIMK paBHIJAa KOHCTPYKTHB TYTallllaH >KOWJIApUHU
ONTUMAJJIAIITUPUII KaOW dYopajap TYCYBYM KOHCTPYKUMSUIADHUHT HCCHUKIHK
TeXHUKACH KUXaTUJaH OUp >KUHCIWIMK AapaxacuHu 7 -12 % ra ommpuiu
MYMKUH.

5. Typap >xoif OMHONApU HCCUKJIMK TEXHHUKACU >KUXATUIaH OUp >KUHCIU
OynMaraH TalKu ACBOPJIAPUHUHT MCCUKIMK y3aTUIITa KEITUPUITAH KApUIMIUTH
KUIMaTJIIApUHU TYCYBYM KOHCTPYKUMSJIAPHUHI HMCCHKJIMK KYIPUKIAPH OPKAIU
COJIMIUTUPMA HUCCHUKJIMK MYKOTHJIMIIMHHU, XUCOOra OJMINra acoCiIaHTraH yCIyOUET
Oyiinya, IIYHUHT/ICK TAIIKU JI€BOPJIAPHUHT UCCUKJIMK TEXHUKACH JKUXATHIAH Oup
KUHCIWINK KO3(pGUIUMEeHTHHN Xuco01ad Tomuin yuyH «Typap koii 6uHoJapu
HCCHKJIMK TEeXHHMKACHU JKMXaTHIaH OHUp JKUHCIM OyJMarad TalmKu
AEBOPJAPMHMHI HCCHKJINK Y3ATHJIMIINIAa KeJTUPHITaH KAPIIMJIUTH XHCOOn»
KOMIIBIOTEP AACTYypU MILIA0 YMKUIAW. BUHOHMHT TallKy JE€BOPUHU TAIIKWII 3TraH
OMp JKMHCIM Yy4yacTKajap Ba MWCCUKIUMK KYOPUKIAPU OpKAIM YTaJuraH
COJIMIITHPMA HCCUKJIUK OKUMIIapu OVyilMua MablyMOTJIApHU, TYCUK OpKaJH
yTaguran yMyMUH HCCHUKIMK OKMMHJA Xap OUp 3JEMEHT HCCUKIUK OKUMHU
YIYIIMHU KypcaTraH XoJija, ¥3 n4ura oJirad JacTypHUHT YUKW (ailiini, UCCUKIUK
KYIPUKJIAPUHUHT HCCUKJMK y3aTHUIIra KypcaTaJuraH KaplUWIMIUIa TabCUPH
TaXJWIMHA aMajira OILIMpHIL, XaMmJa, 3apyp Xojulapha, JoMuXaidallTHPUILT
OockuuMaa €KW S3KCIUlyaTauus KWIMHAETTaH OWHOJap/a alpuM 3JIEMEHTIapHH
KyluuM4a Tap3ia H30Jsiusuiall (MCUTUII) JAEBOPHUHI KOHCTPYKTHB €YUMHUHU
y3rapTupuil 0yiinya Kapop KaOys KWIHMII KIMKOHUHH Oepaiu.

7. Typap >0 OuWHONApU TalIKU JEBOPJApPUHU JIOMUXATAIITUPUIIIA
MCCUKJIMK TEXHUKACU YKUXATHAAH OUp KUHCIAM OyamaraH IeBOpJard TyTallraH
KOWJIap OpKaJM COJUMIITUPMA HWCCHUKJIMK HYKOTWJIMIIMHU KYyJuam Oyiuda
TaBCUsUIap WIUIA0 YMKUIMO, yiap KypWIMII OOBEKTIAPUHU JIOMHXAJAIITHPHUII
cuaTHHU SIXIIUIIAII Ba SHEPTUS caMapalopiauK Japa)XxaCUHU OIIMPUII MaKcaauaa
TYCYBUH KOHCTPYKUUSITAPHUHT UCCUKJIHK cakJjari TaBcupIapUHU
ONTUMAIIAIITUPUIII UMKOHUHM Oepud, oxup-okudarma, arpod myxutau CO;
OmnaH wQIOCIaHTHPUIIT KaOW SKOJOTHK >KUXaTAaH riodan Ba3udaHUHT Xaj
KWJIMHUIITUTA Ky MaKJIalau.

8. Mccuknuk yTKazyBYaH KyIIMIMalapyd MaBxXKyn OYJraH TallKy JI€BOpJap
UCCUKJIMK TEXHUK KYpCATKUWIAPUHU OIIMPHUIITa KApaTWIraH KOHCTPYKTHB
€UMMJIADHU TAaTOMK OTHUII MKTUCOAMM camMapaJopJIMTUHUHT XUCOOM IIyHH
KypcaTnukn,  Y30ekuctoH —PecnyGnmkacuma  Typap KOl OMHONAPHHH
MOJIEpHU3ALMS KWJIMII OMJIaH KanuTald TAbMUPJIAITHUHT WHIUTUK XaKMH TaXMUHAH
1,0 MaH. M? HU Ba Oup Muigaru yprava TexairadH UCCUKJIMK SHEPTUsCU MUKIOPH 1
M? ra 10 % Hu Tamkwin Kuiranuaa ypra xucodna 1 mupa. 187 miuH. cym mabiar
TeXa0 KOJIMHUIIN MyMKHH JKaH.

9. Tankukor  HaTwkamapuHuHr  «TASHGIPROGOR»  AX  Ba
«QISHLOQQURILISHLOYIHA» MYX moiinxa amMaiuérura TaTOWK OSTHIINIIN
Kyl KaBaTJid Typap Kol OWHONAp TallKd JEBOPJIAPUHUHT KOHCTPYKTHUB
€UMMJIAQPUHUA  ONTHUMAJUTAIITUPUIL, HCCUKIMK TEXHUKACH XHUCOO-KUTOOIapu

22



AHUKJIUTHUHYU OIIUPHUII Ba OOBEKTIIAp dHEprus uctebMoiaunu 10 % ra kaMalThpuiil
UMKOHUHHU Oepu0, yHJaH OJIMHTaH MKTUCOAWN camapa 297,351 MWIUIMOH CYMHU

TAIIKWII KAIIH.
Tankukotiap HaTHXKAJIapu «TASHGIPROGOR» AX Ba

«QISHLOQQURILISHLOYIHA» MYX map noiuxalaliTUpUII aMaIuéTUra
TaTOMK ATUINO, Oy 3ca Typap >KOH OWHOJApW TaITKW JEBOPJIAPUHUHT HCCHKJIHK
cakjaml ONTMMaj TU3UMHMHUHT XucoOura capdumanaguran BaktHu 40 % ra,
Kypwiuil OOBEKTIapuHUHT (apa3 KWIMHraH sHeprusi ucrebmonuHu 10 % ra
KUCKapTupuil Ba 297,351 MUUIMOH CYMIIMK MKTHCOJIHMM camapa OJIUII MMKOHWUHU
oepau.
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HAYYHBINA COBET DSc.26/30.12.2019.T.11.01 110 IPUCYKJIEHUIO
YUYEHBIX CTENEHEA NPU TAINIKEHTCKOM APXUTEKTYPHO-
CTPOUTEJBHOM UHCTUTYTE

TAIIKEHTCKUI APXUTEKTYPHO-CTPOUTEJbHBIA UHCTUTYT

TYPIJAJIMEBA MAXNHA KOMHWJI’KOHOBHA

MOBBINIEHUE TEIIJIOBOM D®PEKTUBHOCTH
TEIVIOTEXHUYECKHN HEOJHOPOJIHBIX HAPYKHBIX CTEH
"KAJIBbIX 3JAHUI

05.09.01 — CTpouTteiibHbIe KOHCTPYKIIUH, 3AAHUSA U COOPYKEHHSI

ABTOPE®EPAT

AMCCEPTALIMM HA COMCKAHME YYEHOM CTEIEeHH
NoKTOpa puiocopuu M0 TEXHHYECKUM HAYKaM

Tamkent-2021



Tema auccepranmmm Ha COHMCKAHME Y4YeHOW crTenmeHH aAokTopa ¢uiaocopun (PhD) mo
TeXHHYeCKUM HayKaM 3apericTpUpoBaHa B Beiciueil arrecranMoHHOll komuccuu npu KaOunere
MunuctpoB Pecniy6ukn Y3oekucran 3a NeB2019.3. PhD /T1363

Huccepranus BeioHeHA B TaIIKEHTCKOM apXUTEKTYPHO-CTPOUTEILHOM HHCTHTYTE.

ABropedepar mguccepTany Ha TpeX s3bIKax (y30€KCKUHM, pPYCCKUH, aHTIHUHCKUN (pe3rome)
pasmemieH Ha BeO- crpaHune (www.taqi.uz) u Ha WHpopMannoHHO-00pa30BaTEeNbHOM MOpTaIe
«ZiyoNet» o ampecy (Www.ziyonet.uz).

Hay4Hnblii pykoBOaAMTEIb: Iunayesa Ejena BiaagumuposHa
JOKTOp TEXHUYIECKUX HayK, Ipodeccop

O¢unuanbHble ONMOHEHTHI: AckapoB baxtuép AckapoBu4
JOKTOp TEXHUYIECKHX HayK, Ipodeccop

IOBMuTOB AHBap CaiidyniiaeBuu
JIOKTOp  (uiaocopuu 1O TEXHUUSCKUM
Haykam, PhD

Beaymas opranusanus: DepraicKui NOJIUTEXHUYECKUIT HHCTUTYT
3amuTa AUCCepTaluu cocTouTcs « 5» Hosops 2021 roga B 10 % gacos Ha 3acemannu Hayanoro

cosera DSC.27.06.2017.7.11.01 mpu TamkeHTCKOM apXUTEKTYPHO-CTPOUTEIBHOM HHCTHUTYTE, Ampec:
100011, r. TamkenT, ynuua A6aymia Kaneipu, nom 78. Ten.:(71) 241-10-84; dakc: (71) 241-80-00, e-
mail: tagi_atm@edu.uz).

C nmucceprarnueil MOXXHO O3HAKOMHUTHCS B MHpopManmmoHHO-pecypCcHOM IIeHTpe TamkeHTCKOTo
ApXHUTEKTYPHO-CTPOUTEILHOTO MHCTHTYTa (3apeructpupoBana 3a Ne63). (Ampec: 100011, r. TamkeHT
yinuna Manast kosbiieBas, gom Ne7. Tem.: (99871) 235-43-40; dakc: (99871) 234-15-11, e-mail:
tagi_atm@edu.uz).

Asropedepar auccepranuu pazocias «20»...okts0ps 2021 rona.
(peectp mpoTokona pacchliku Ne 4ot «22» centsiops. 2021 rona)

X.A. AkpamoB
[Ipencenarens HAy4HOTO COBETA IO MPUCYKACHHUIO
YYEHBIX CTETECHEH, 1.T.H., ipodeccop

A.T. XoramoB
VYueHslii cekpeTapb HAy4YHOTO COBETA 0
MPUCYKJEHUIO YUYEHBIX CTENEHEH, 1. T.H., TOUEHT

B.A. Ackapos
[Ipencenarens Hay4yHOrO CeMUHapa MPU HAYYHOM
COBETE 110 MPUCYKIECHHUIO YUEHBIX CTEeTIEHEH, 1.T.H., mpodeccop
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BBEJAEHMUME (anHoTamusi Auccepranuu aJokropa ¢pusocodun (PhD)

AKTYaJIbHOCTh U BOCTPeOOBAHHOCTH TeMbl auccepranum. B mupoBoi
NPAaKTHUKE CTPOUTENBCTBA B TOCJIEAHUE TOABbl ITOCTOSSHHO YBEIUYUBAIOTCS
MacmTabbl  CTPOUTENbCTBA 3JaHUHW C  OrPAXIAIOUIUMU  KOHCTPYKIIUSIMHU,
o0NagaroNMMU  BBICOKMMHU TEIJIO3AIIUTHBIMU CBOMCTBAMHU, YTO TO3BOJISET
CHU3UTh JHEPro3arparbl IMpPU IKCIUTyaTallUW 3[aHHUM, 3HAYUTEIIBHO YJIYYIIUTh
MUKpPOKJIMMAT MoMemeHnii. B pa3Buteix crpanax, Bkimwowas CIIA, fAnonwuto,
HOxnyro Kopero, I'epmannto, Ounisanauto, Hunepnanasl 1 ABCTpHIO, BEAYLIUMU
SIBJISIFOTCSL  BOIIPOCHI  CO3JaHUSI HOBBIX JHEProd(PEeKTHBHBIX MaTEPHAIOB U
KOHCTPYKI[MM,  COBEpIICHCTBOBAHUSI  TEXHOJIOTMH WX  MPOU3BOJACTBA U
MPOCKTUPOBaHMs, dP(HEKTUBHOTO HCIIOIB30BAHUS TIPH CTPOUTEILCTBE 3aHUN U
COOpYKEHUM, pa3paOOTKU HOBBIX Oo0jiee TOYHBIX METOJIOB pacuera. B memsx
MOBBIIIEHUS TEIJIO3alIUThl 3aHUN 0C000€ BHUMAaHUE YIEISAETCS BBISBICHUIO
TEIUIOTEXHUYECKH HEOJHOPOAHBIX Y3JIOB B OTPaXIJAIOIMIMX KOHCTPYKUHUSX,
ONpPENEIICHUI0  YJIEJIbHBIX MOTEpb  TEIUIOTBI ~ Y€pe3  HUX, a  TaKke
COBEPUICHCTBOBAHUIO KOHCTPYKTHUBHBIX PEUICHUN HAPYKHBIX CTEH

B Mupe ocCylmecTBISIOTCS Hay4dHbIE HCCIICIOBAHUS, HAIPaBICHHBIE Ha
YCTAHOBJICHUE TEIUIOTEXHUYECKH HEOJHOPOJHBIX Y3J0B B HAPYKHBIX CTEHAX
31aHUHN, UMEIOIIUX PA3TUYHOE KOHCTPYKTHBHOE PEIICHHUE, UCIOJIB3YS MPU 3TOM
pa3HOO0Opa3Hble TEOPETUUECKUE M AKCIIEPUMEHTaIbHbIE MeTO/bl. BMecTe ¢ Tem,
OCTAaeTCs BAXKHBIM MMOBBICUTh TOYHOCThH pacueTa MPUBEACHHOTO COMPOTHUBIICHUS
TeIJIonepeaaye Hapy>KHBIX OTpakJACHUNW B KIMMATUUYECKUX YCIOBHUSAX paiioHa
CTPOUTEIBCTBA 3a CYET Yy4eTa YJENbHbIX MOTEPh TEIUIOTHl Yepe3 TEIIOBbIE
MOCTHUKH, MOBBICUTH TEIJIOTEXHUYECKYIO OJJHOPOAHOCTh U TEIUIOBYIO 3aIUTy CTEH
3MaHUN, UMEIOIIUX KOHCTPYKTUBHBIE OCOOCHHOCTH, CBSI3aHHBIE C OOecrieueHUuEeM
HX CEMCMOCTOMKOCTH.

Oco6oe BHuMaHue B PecrmyOnrke Y30eKHCTaH MPU CTPOUTEIHCTBE HOBBIX
3MaHUM W COOPYKEHUU YHEeNseTcs BOMPOCcaM CO3MaHus HHEProdd HEeKTUBHBIX
KOHCTPYKIIMH, BHEIPEHUIO  DHEProcOEperamImx  MPOCKTHBIX  pEIIeHUH,
TeXHOJOTUH W H(G(OEKTUBHBIX MATEpUATIOB, HAMPABIEHHBIX Ha CHUXKEHUE
AHEPronoTPEOICHHS B MEPUOJ dKCIUTyaTalluu 3[aHui. B CBS3U ¢ 9TUM, OJTHUM U3
BAKHBIX BOIIPOCOB SIBJIETCSl TMOBBIIIEHUE YPOBHS TEIUIOBOM 3alllMTHI 3aHUM,
KOTOPO€ MOXKET OBITh 00ECTIEUCHO MyTeM COBEPIIICHCTBOBAHMS KOHCTPYKTHBHOTO
pelIeHus TeIIOTEeXHUYECKH HEOJHOPOIHBIX HAPYKHBIX CTEH C YYETOM YACJIbHBIX
TEIJIOBBIX MOTOKOB B y3J1aX OrpakJACHUHN C TEIJIOMPOBOIHBIMU BKIIOUCHUSMH.

JluccepralMOHHOE  WCCIIENOBAaHUE, B  ONPEICIEHHOW MeEpe, CIIYKHUT
BBITIOJTHEHUIO 3a/a4, MpeaycMOTpeHHbIX YkazoMm Ilpesunenta PecnyOnuku
V36ekucran ot 7 deBpans 2017 roga YII-4947 «O Crparerun AeMcTBUiA 1O
nanpHedieMy — pasButuio  PecnyOnmukum  Y30ekucran»,  IlocTtaHoBiIeHMSIX
[Ipesunenta PecniyOonuku Y36ekuctan ot 28 centsaops 2016 roma II1-2615 «O
MporpaMme Mep Mo JajdbHEeUIIeMy Pa3BUTHUIO CTPOUTENbHON MHAYCcTpun Ha 2016-
2020 romer», ot 8 aBrycra 2017 roma II1-3182 «O mepBooYepenHBIX Mepax IO
00€CIEeYEeHNI0 YCKOPEHHOIO COLMAIIBHO-9)KOHOMUYECKOTO Pa3BUTUS PETHOHOBY,
Vkazom Ilpesunenta Pecnybmuku VY36ekuctan 5963 ot 13.03.2020 r. «O
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JOTIOJTHUTENBHBIX Mepax Mo yriyoseHuo pedopM B CTPOUTEIBLHOW OTpaciv
PeciyOnuku ~ V30ekucrtan», a Takke B JPYTUX HOPMATHBHO-TIPABOBBIX
JOKyMEHTaX, MPUHSATHIX B JAHHOU cdepe.

CooTBercTBHE  HCCICOBAHMST  NPUOPUTETHBIM  HANPABJEHUSM
Pa3BUTHS HAYKH M TEeXHOJOruil pecmyOguku. VccrnenoBaHusl BBIITOJTHEHBI B
COOTBETCTBHUM C NMPUOPUTETHBIMU HAIIPABICHUSIMU PA3BUTHUS HAYKU U TEXHOJIOTHI
PeciyOmuku ~ Y36ekucran mo teme II.  «Ouepreruka, sHepro- u
pecypcocOepekeHUEY.

CreneHb M3y4YeHHOCTH NpodJjeMbl. B HayuHOI nuTepaType OMMKHETO U
JadbHEro  3apyOekbsi UYETKO IMPOCIEKUBAETCS TEeMaTHKa, CBs3aHHAsA C
UCCIICIOBAaHUSIMU B 00JIacTM  pacu€Ta  NPUBEICHHOTO  CONMPOTHUBIICHUS
TEIUIONEPEAAYE M YYETOM BIMSHMUS TEIUNIOTEXHUYECKUX HEOJIHOPOAHOCTEN Ha
001111€ TETJIOBbIC MOTEPH 3/1aHUEM.

Bonbmioi Bkiaa B pelieHue yKa3aHHbIX MPOo0JIeM BHECIIH TaKue YUEHbIE, KaK
Ben Larbi , R. Yumrutash, M. Unsal, M. Kanoglu, D. H. Eunilkim , M. Tenpieric ,
W. Van der Spoel, H. Cauberg, B. Berggren, M . Wall, K., Martin, C. Escudero, A.
Erkoreka, 1. Flores, F. Deque, F. Ollivier, J. J. Roux, M. Odriozola u ap.
UccnenoBanust B 00JaCTH pacyeTa MPUBEACHHOTO CONPOTUBIICHUS TEIIONEpe1ayue
U ydyeTa BIHSHUA TEIUIOTEXHUYECKUX HEOJHOPOJHOCTE B pa3HbIE€ TOJIbI
npoBoauiu B.J[. Mauunckuid, O.E. Bnaco, K.®. ®okun, ®.B. Yuikos, b.D.
Bacunbes, B.H. borocnosckuii , I'.K. ABnees, C.I'. Uepnukos, B.P. XneBuyk,
A.N. Ananses, B.K. Casun, B.A. Moryros, .H. byroscknii, B.I'. I'arapun, B.B.
Kosznos, M.C. Kammepep wu nap. Pa3Burhe KOHCTPYKTMBHBIX pELICHUN
OTPAXKIAIOIMINX KOHCTPYKIMUA TMPUBEIO K YCTAPEBAHUIO IMOJYYEHHBIX OCHOBHBIX
JAHHBIX W MCIOJb30BABIIMXCA pPaHEE METOAOB pacu€rta. B mocnmenHue roisl
HCCIICIOBAHUSIMU TEMIIEPATYPHBIX TOJIEM B KOHCTPYKIUSX HApY>KHBIX CTEH, a
Takke BompocamMu d(PGEKTUBHOCTH DHEProcOEPEeKCHHs] IMyTEM CHUIKEHUS
TEIUIONIOTEPh 4YE€PE3 HAPYKHBIE OTPAKICHUSA 3aHUMAIIUCh POCCUUCKHE YUECHBIE
AXO. TabynmmkoB, A.H. Xyrtopuo#t, H.A. IIBerkoB, M.A. UrnarseB, C.M.
Kynarun, M. CennauxoBa, JI.B. EBcees, B.I'. I'arapun, A.M. beperosoii u mp.
FO.A. Marpocos, M. byroeckuit u K.V. Childs BbemmosHumm cpaBHUTEIbHBIC
pacyeThl OTpaKJAIINX KOHCTPYKIUNA C TEIJIOBBIMU MOCTHUKAaMU IO POCCUNUCKUM
Y aMEPUKAHCKUM METOJaM.

V36ekckumu yu€éueiMu E.A. HaconoBeiM, C.A. XomxaeBbiM, P.M.
MapakaeseiM, N.C. CyxanoBeiM, E.A. ConpmaroBsiM, B.A. TypynoseiMm, P.A.
KyukapoBeim, X.A. AkpamoBbsiM, C.C. [IlaymapoBbIM U Ap. OB OCYIIECTBICHBI
UCCIICJIOBAHUSI, HaIpaBJICHHbICE Ha COBEPIICHCTBOBAHHWE HOPMATHBHON 0as3bl B
chepe moBbimeHus sHeprodpdexkruBnoctu 3nanuii. E.B. IllunaueBoit Obliu
MPEJIOKEHBl OCHOBBI TEIUIOBOM 3alMTHl TPAXIAHCKUX 3HAHUM C YYETOM
OCOOEHHOCTEW BO3IEUCTBHUS KJIMMaTa IEHTPAIbHOA3MATCKOTO pErHoHa Ha
dbopMupoBaHrE BHYTPEHHEW Cpeibl MOMEIICHW. AHAlW3 paHee BBIMOJHEHHBIX
HCCIIEIOBAaHNM, a TAKXKE OINBIT MPOECKTUPOBAHUS U CTPOUTENLCTBA B LleHTpanbHOM
A3UM TTOKa3bIBAET, YTO JIJISl MIOBBIIIIEHUST YPOBHS SHEProd(H(PEeKTUBHOCTH OOHEKTOB
CTPOUTENTHCTBA HEOOXOAUMO BHEJIPEHHE COBPEMEHHOW METOJIWKH pacuéra
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MIPUBEJACHHOTO COMPOTHUBJIEHUS TEIUIONEpPEIadue HAPYKHBIX OTPaKICHUN 3JaHUM,
OTJIMYUTEIILHOM  YEePTOM  KOTOPOM  SIBJISAETCA  YHOPSAIOYMBAHUE  y4dé€Ta
JOTIOJIHUTENIBHBIX TOTEPh TEIUIOTHI YE€Pe3 TEIUIONPOBOJHBIE BKIOUEHUA. Jliis
ATOrO cleAyeT J0Ka3aTh 3PGEKTUBHOCTh METOAUKU B KIMMATHYECKUX YCIOBUSIX
V30ekucrana IS CTEH CEHCMOCTOMKHMX 37aHUM, a TakKe OIpeaeuTh
OTCYTCTBYIOLIME JAHHBIE IO YAEIbHBIM TMOTEPSIM TEIJIOTHl JJISI «MOCTHUKOB
X0JIOZa» B HAPYKHBIX OTPAXKIAIOIINX KOHCTPYKIIUSX.

CBa3b  JMCCEPTALIMOHHOIO  MCCJAEIOBAHUSL € IJIAHAMM  HAY4YHO-
HCCJIeA0BATEIbCKUX PaldoT BbICHIEr0 00pPa30BATEJbLHOI0 Y4Ype:KIAeHHs, e
BBINOJIHEHA JuccepTanud. JluccepTaimoHHOE HUCCIEAOBAHUE B COOTBETCTBUHU C
yTBepKIAeHHONM HaydHbIM coBeTOM TamKEHCTKOr0 apXUTEKTYPHO-CTPOUTEIBHOTO
MHCTUTYTa HCCIIEI0BATENIbCKON TEMOU “OCHOBHBIE HalpaBJICHU
MPOEKTUPOBAHUS, CTPOUTENILCTBA, TMOBBIINIEHUE HHEProdPPEeKTUBHOCTU U
IPUOPUTETHI YCOBEPUICHCTBOBAHUS COBPEMEHHBIX 3JaHUN U COOPYKEHU .

[eabr0 uccIeI0BAHMSA SIBISIETCS IOBBIIICHUE TEIUIO3AIIUTHBIX CBOWCTB
TEIUIOTEXHUYECKU HEOJHOPOAHBIX HAPYKHBIX CTEH JKWIIBIX 3JaHUN.

3amauum ucciieI0BaAHNS:

BBIIIOJIHUTh ~ AHAJIIU3  NPOEKTHOM  JOKYMEHTAllUM  TUIOBBIX  CEPUH
MHOTOKBAapTUPHBIX JKWIBIX 3JAHUM C LEJIbIO BBISBICHUS TUIIOB TEILIOTEXHUYECKU
HEOJHOPOJHBIX Y3JI0B UX HAPYKHBIX CTECH;

MPOBECTU TEIUIOBU3MOHHOE HCCIICIOBAHUE JKWJIOTO 3IaHUS U YCTAHOBUTH
CTENEHb BIWAHUSA TEIJIONPOBOIAHBIX BKIIOUEHU HA MUKPOKJIMMAT IMOMEMIEHUN U
TETUIO3AIIUTHBIE CBOMCTBA HAPYKHBIX CTEH;

pa3paboTaTh  TUIMOJOTHIO  TEIUIOTEXHUYECKH  HEOJHOPOAHBIX  Y3JIOB
HAPY>KHBIX CTEH MHOTOKBAPTUPHBIX KUJIBIX 3/IAHUN;

BBIMOJIHUTh PACYET YIACHbHBIX TEIUIONOTEPh YEPE3 TEIIOTEXHUYECKHU
HEOJHOPOJHBIE y3JIbl HAPYKHBIX CTEH JKWIbIX 31aHUN;

IPOM3BECTH  CPABHUTEIIBHBIM  PACUYET IPHUBEICHHOTO  CONPOTHUBIICHHS
TEIUIoNepeaadye HapyKHbIX CTEH 34aHUU 10 IBYM METOJAUKAM;

pa3paboTaTh KOHCTPYKTHUBHBIC PEIICHUS y3J0B HAPYXKHBIX CTE€H 3JaHHUM C
TEIJIONPOBOJAHBIMUA ~ BKJIFOYEHHUSIMH,  CHOCOOCTBYIOIIME  TOBBIIMICHUIO  HX
TEIUIOTEXHUYECKUX NTOKA3aTEIIEH;

MPOU3BECTU OIEHKY TEXHUKO-DKOHOMHUYECKOU A(PPEKTUBHOCTA BHEAPEHUS
KOHCTPYKTUBHBIX PEHICHWM MO TMOBBIIICHUIO TEIJIOTEXHUYECKUX IMOKa3aTelen
HApPYXHBIX CTECH C TEIJIONPOBOJHBIMH BKJIFOUCHUSIMU;

pa3paboTaTh peKOMEHJAUKU MO MPUMEHEHUIO YIEIbHBIX MOTEPh TEIIOTHI
TETUIOTEXHUYECKU HEOJHOPOJIHBIX Y3JIOB MPHU MPOCKTUPOBAHUU HAPYKHBIX CTEH
JKUJIBIX 3JaHUH.

O0beKTOM HCC/IeIOBAHUS SIBJISIIOTCA TEIUIOTEXHUYECKH HEOJIHOPOIHBIE
HAPYKHBIEC CTEHBI )KUJIbIX 3JaHHUM.

IIpeaMeTroMm  HCCAEeAOBAHUA  SIBJISIIOTCA  OKCIEPUMEHTAJbHBIE WU
TEOPETUYECKUE OCHOBBI ITPOEKTUPOBAHUS TEIUIOTEXHUYECKH HEOJHOPOIHBIX
HAPYXXHBIX CTEH >KUJIbIX 3JaHHM.
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Metoasbl uccjief0BaHusl. AHAUTUTHYECKOE 0000IIEHNE N3BECTHBIX HAYyYHBIX
U TEXHUYECKUX PE3YJbTAaTOB, pacUEThl TEMIIEPATYPHBIX MOJEH TEIIOTEXHUYECKH
HEOJHOPOJHBIX y3JI0B CTEH, peajlu3alus IOJIOKEHUH TEOPUH BEPOSTHOCTU U
MaTeMaTUYECKOI CTaTUCTUKHU, HATYPHBIE SKCIIEPUMEHTAIbHBIE U3MEPEHUS.

HayuyHasi HOBH3HA MCCJIeI0BAHUS 3aKJII0YAETCS B CIETYIOIEM:

BBISIBJICHBl Ha OCHOBAaHMM aHajM3a I[POEKTHONW JIOKYMEHTALlUU MU
TEIUIOBU3MOHHOTO 00CJE€I0BaHUS KapKaCHBIX 3/JaHUN ¢ KUPIUYHBIM 3aII0JIHEHUEM
15 TemnoTeXHUYECKH HEOJHOPOAHBIX Y3JIOB HApYKHBIX CTEH, pa3padoTaHa HX
TUTIOJIOTHUS W YCTAHOBJIEHA 30HA BIHUSHHUS >KEJI€300€TOHHBIX CEPICYHHKOB U
AHTUCEMCMUYECKUX TOSCOB HA TEMIEpaTypHBIE MO KUPIUYHON KIIAJ KU, IIUPUHA
KOTOpPOM cocTaBuia oT 25 10 42 caHTUMETPOB;

B pe3yibTaTe aHajJiu3a TEMIEPaTypHBIX IOJIEH  TEIUIOTEXHUYECKH
HEOJTHOPO/IHBIX y3JI0B HapY>KHBIX CTEH YCOBEPIICHCTBOBAHBI UX KOHCTPYKTHBHBIE
pEILIEHNUs, TIO3BOJISIOLIUE OBBICUTh YPOBEHD TEIUIO3aLIUThI )KUJIBIX I0MOB,3

C YYETOM YJIE€JIbHOIO TEIJIOBOIO MOTOKA B 3JIEMEHTAaX Y3Jla YCTaHOBJIECHO
CONIPOTUBIICHUE TEIUIONEpeaaue TEIUIOTEXHUYECKH HEOJHOPOAHBIX HAPYKHBIX
CTEH;

YCOBEPIICHCTBOBAHbI OCHOBBI MPOEKTUPOBAHUS HAPYKHBIX OTPaKJArOLINX
KOHCTPYKUUH 3HEProd((EeKTUBHBIX 3/aHUN 3a CUET YYeTa JOMOJIHHUTEIbHBIX
HOTEPh TEIJIOTHI Yepe3 TEIUIONPOBOJIHBIE BKJIIOYEHHUS TPU  OINPEACICHUU
CONPOTHUBJIEHUS TEIUIONEpeaaye.

IIpakTH4eckue pe3yabTaThl HCCJIEJOBAHUA:

pa3paboOTaHbl ~ HOBbIE  TEXHMYECKHE  PEHIeHUS  TEIUIOTEXHHYECKH
HEOJHOPOJIHBIX Y3JIOB CTEH, IO3BOJSIONIME YMEHBIIUTh TEIUIOBBIE TOTEPU U
MOBBICUTh KAaueCTBO MPOEKTUPOBAHUS HAPYKHBIX OTPaXAAIOIMNX KOHCTPYKIIUH
37aHUH;

pa3paboTaHbl TaOIULIbI TEIUIOTEXHUYECKH HEOAHOPOIHBIX Y3JI0B HapY KHBIX
CTE€H MHOTOKBAapTUPHBIX XWIBIX 3JaHUM C UX YJEIbHBIMU TEIUIONOTEPSAMHU IS
KJIMMaTHYECKUX ycloBUH T. TalikeHTa, OTKpPBHIBAIOIIME BO3MOXKHOCTb MPUMEHSTh
OPOrPECCUBHBIM ~ METOX  ONPEACIICHHs  IPUBEAECHHOIO  TEPMHYECKOTO
COTIPOTHUBIICHUS IJIS 37JaHUM aHAaJJOTUYHOTO KOHCTPYKTUBHOTO PEIICHHUS;

JUISL BBIYUCIICHUSI 3HAUYEHUN NPUBEIEHHOTO COIMPOTUBIICHUS TeIulonepeaayue
TEIUIOTEXHUYECKU HEOJTHOPOJHBIX HApYXKHBIX CTEH JKUJIbIX 3JaHUH 10 METOJUKE,
OCHOBAaHHOW Ha YY€Te YIENbHBIX MOTEPh TEIUIOTHI YEepe3 TEIIOBbIE MOCTHKHU
OTrpaXJAIOMIMX KOHCTPYKLMM, a Takxke KOo3((UIMEHTOB TEeMmI0TeXHUYECKOM
OJIHOPOJHOCTH HapyXHBIX CTEH pa3paboTaHa KOMIIbIOTepHas nporpamMma «Pacuér
NPUBEAEHHOTO CONPOTHUBJICHUS TemnJionepenaye TeNJIOTeXHUYEeCKH
HEOTHOPOJAHBIX HAPYKHBIX CTEH KUJIBIX 3TaHUI»,

pa3paboTaHbl PEKOMEHJALNH MO0 MPUMEHEHUIO YAENIbHBIX MOTEPh TEIUIOTHI
TEIUIOTEXHUYECKUX HEOJHOPOJHOCTEH MpH MPOEKTHUPOBAHUM HAPYXKHBIX CTEH
KHUITBIX 3/1aHUM, MO3BOJISIOIINE ONTHMHU3HUPOBATH TEIUIO3AIUTHBIE
XapaKTePUCTHKU OTPaKJAOIINX KOHCTPYKIMI C LEJIbI0 IMOBBIIIEHUS KauecTBa
MIPOEKTUPOBAHUS ¥ YPOBHS IHEPT0dPHEKTUBHOCTH 0OHEKTOB CTPOUTEIHCTRA.
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JloCTOBEPHOCTH pe3yJibTaTOB HCCJIeI0BAHMS. JlocTOBEpHOCTH
PE3yIbTAaTOB UCCIIEIOBAHUN TOJITBEPKAACTCS JOCTATOYHOU UX 0OOCHOBAHHOCTHIO,
IPAaBOMEPHOCTHIO CHCJIAHHBIX JOMyIIEHUH U o0ecreyeHa COMOCTABJICHUEM
pEe3yNbTaTOB pPAcdy€TOB C OKCIEPUMEHTAIbHBIMU JAHHBIMH, MPUMEHEHUEM
COBPEMEHHBIX METOJ/IOB MCCIIEIOBAaHUN U MPUOOPOB, OTCYTCTBUEM B MOJYyUEHHBIX
pe3yibTaTax  MPOTUBOpPEYM ¢ OOILIENPU3HAHHBIMU  TEOPETUYECKUMU
Ipe/ICTaBICHUSAMH.

HayuyHas u npakTuyeckasi 3HAUMMOCTD Pe3yJbTATOB HCCJIAeT0BAHUA.

Haydnast 3HaUMMOCTh pe3yIbTAaTOB UCCICAOBAHUHN 3aKITIOYAETCS B PA3BUTHH
TEOPHH TETUIOBOM 3aIUTHl TPAXKIAHCKUX 3JaHUMN, a TAK)KE B COBEPIICHCTBOBAHUU
TEIJIOTEXHUYECKUX METOJOB pacdyéra HAPYXHBIX CTEH C TEIIOMPOBOIHBIMU
BKJTFOYCHHUSMH B YCIIOBUSX CYXOTO KapPKOTO KJIMMaTa.

[IpakTrueckas 3HAYMMOCTH PE3yJbTATOB HCCIICIOBAHUN 3aKIIFOYAeTCS B
pa3paboTKe pEeKOMEHIalUi M0 MPUMEHEHUI0 COBPEMEHHBIX METOJIOB pacuéra npu
NPOCKTUPOBAHUM  HAPYXKHBIX  CTE€H  JKWIBIX  3JIaHUW,  TO3BOJIAIOIINE
ONTUMH3UPOBATh TEIIO3AIIUTHBIC XaPAKTEPUCTUKH OTPAKIAIOMINX KOHCTPYKIIHMA
C 1EJIbIO MOBBIIICHUS KaueCTBA MPOEKTUPOBAHUS U YPOBHS dHEPTrod(HEeKTUBHOCTH
00BEKTOB CTPOUTENILCTBA.

BHenpenne pe3yiabTaToB HccjdenoBaHusa. Ha OCHOBaHMM TMOJTYy4YEHHBIX
HAyYHbIX  PE3yJbTaTOB MO  TMOBBIIIEHWE  TEIJIOBOM  3((PEeKTUBHOCTH
TEMJIOTEXHUICCKHA HEOJHOPOIHBIX HAPYKHBIX CTCH JKUJIBIX 3/IaHUN BHEIPEHBI:

KOMITBIOTEpHasT mporpamMmma «Pacu€r mpuBeAEHHOTO  CONMPOTHBIICHHUS
TeTIonepeaavye TETUIOTEXHUYCCKH HEOJHOPOIHBIX HAPY)KHBIX CTEH IKHJIBIX
snaamity BHeApeHa B AO «TASHGIPROGOR» u OO0 «QISHLOQQURILISH-
LOYIHA» (cripaBka MuHuCTEpcTBa cTpouTeNbCTBA Y30ekuctana Ne09-06/7644
oT 25.06. 2021 r.). B pe3ynbrate AOCTUTHYTHI COKpaIllCHHME BPEMEHHU BBIOOpa
ONTUMAJIbHOW CHUCTEMBI TETIOBOM 3alUThI OTPaXAAr0NINX KOHCTpYyKIui Ha 30 %
u sHepronoTpedeHus Ha 10 %;

TaONMUIBl  TETUIOTEXHUYECKH HEOJHOPOJHBIX Y3JIOB HApPYXHBIX CTEH
MHOTOKBapTUPHBIX JKUJBIX 3JaHUM C WX YyACTbHBIMH TEIUIONOTEPSIMHU  JUIS
kmuMatnyeckux ycnoBui r. Tamkenta BHeapeHsl B AO « TASHGIPROGOR» u
000 «QISHLOQQURILISHLOYIHA» (cripaBka MuHHCTEpCTBA CTPOUTEIHCTBA
V36ekucrana Ne09-06/7644 ot 25.06. 2021 r.). B pesyiaprare AOCTHTHYTO
cokpalienue suepromnotpednaeHus Ha 10 %;

HOBBIC TEXHUYCCKUE PEIICHUS TCTUIOTEXHUYECKH HEOTHOPOIHBIX y3JI0B CTCH
BHenpeHsl B OO0 «QISHLOQQURILISHLOYIHA» (cnpaBka MuHHCTEpCTBa
ctpoutenbcTBa Y30ekucrtana Ne(09-06/7644 ot 25.06. 2021 r.). B pesynbrare
JOCTUTHYTBl ~ COKpalieHue osHepromorpednenus Ha 10 %, moBblIeHUE
Kod(ppuireHTa TEMIOTEXHUYECKON OJTHOPOIHOCTU CTeH Ha 15 %;

pEeKOMEHIAIMKU 10  TPUMEHEHUIO  YJEIbHBIX  TOTEPh  TEIUIOTHI
TEMJIOTEXHUYECKUX HEOJHOPOJHOCTEH TPU MPOEKTUPOBAHUU HAPYKHBIX CTEH
Kuiaplx  3manmi BHeapensl B AO  «TASHGIPROGOR» u  OOO
«QISHLOQQURILISHLOYIHA» (cmpaBka MuHuctepcTBa CTPOUTEIHCTBA
V36ekucrana Ne09-06/7644 ot 25.06. 2021 r.). B pesynbrare AOCTUTHYTHI

31



COKpAIllCHHE BPEMEHH BBIOOpPA ONTUMAJIBHOW CHCTEMBI TEIJIOBOM 3alTUTHI
orpaxaaromux KoHcTpykiui Ha 30% u sHepronorpedienus Ha 10 %.

Anpobauuss pe3yabTaTroB HccaeA0BaHWs. (OCHOBHBIE TMOJIOKEHUA U
pe3yNbTaThl JUCCEPTAIITMOHHON pabOThl OOCYKAAIMCh HA: 3 MEXKIyHApOIAHBIX U 2
pecnyOIUKaHCKUX HAYYHO-TIPAKTUYECKUX KOH(PEpEeHIIUSIX.

IMyoaukanuu pe3yabTaToB HcciaenoBanusi. [lo Teme auccepraiioOHHOM
paboThl omy6aukoBaHo Beero 10 HaydHBIX paboT, B TOM 4YHUCHE, 5 HayYHbIE CTaThU
B Hay4HBIX >KypHaJlaX, PEKOMEHJOBAaHHbIX BbICIIEN aTTeCTALlMOHHOW KOMMCCUEN
PecriyOmmku  Y30ekuctan il MyOJIMKAIlMd OCHOBHBIX HAYYHBIX PE3yJIbTaTOB
JOKTOPCKHUX AUCCEPTALMA, B TOM 4ucie 1 - B 3apy0eKHOM KypHaJe, Moay4eHo 1
ABTOPCKOE CBUIETENILCTBO HA IPOrPAMMHBINA MPOAYKT uist DBM.

Ctpykrypa U 00béM auccepranmu. /[uccepranuisi COCTOUT U3 BBEACHUS,
IATH TJaB, 3aKJIIOYEHUE, CIMCKAa UCIOJIb30BAaHHOW JIMTEPATypbl U MPHUIOKEHUN.
OO6muit 06bem aucceptaruu coctapisget 110 ctpanuir.

OCHOBHOE COJEPKAHUE JUCCEPTALIUUA

Bo BBeaeHMH O0O0OCHOBBIBAETCS aKTyaJIbHOCTh M BOCTPEOOBAHHOCTH
BBIITOJTHEHHBIX JIUCCEPTALIMOHHBIX HUCCIEAOBAaHUM, MPUBOIATCS LEIU W 3aJa4u
UCCIIEIOBaHUM, OOBEKT M MPEAMET HCCIEN0BaHUM, I0Ka3aHO COOTBETCTBHUE
UCCIICOBAHUN MPUOPUTETHBIM HAIPABICHUSIM PA3BUTHS HAYKW U TEXHOJIOTHIl
PecnyOnuku Y30ekucTan, n3iaraeTcsi HaydyHas HOBU3HA MCCIIEIOBAHUN U HAY4YHO
—IIpaKTUYECKas 3HAYMMOCTb IOJYYEHHBIX pPE3yJbTaTOB, BHEIPEHUE DPE3YJIbTATOB
UCCIEIOBAaHUM B  MPOU3BOACTBO, MPHUBOAATCS CBEACHUS 00 ampodanuu
pEe3yibTaTOB MCCIENOBAHUM M OMYOJIMKOBAaHHBIX HAyYHBIX TpyJax IO TeMe
JTUCCEePTAlMOHHONW paboThl, a TaKXKe CBEIACHUA O CTPYKType U 00BEMe
JUCCEPTALINH.

B mnepBoii rmaBe nuccepranmu  «CoBpeMEHHOE COCTOSIHME BOIIpPoOca
NOBBIIICHUSI YPOBHA TEIUIOBOIl 3aIIMTHI HAPY/KHBIX CTEH KWJIbIX 3JaHUN C
TEIJIONPOBOAHLIMUA BKJIKYEHUSIMW» TIPUBOJUTCA TOAPOOHBIA JUTEPATYPHBIN
0030p OTEUECTBEHHBIX W 3apyOCKHBIX MYyOJIMKAIMA MO BOMPOCY TMOBBIIICHUS
HEProdHEKTUBHOCTH 3JaHHM, YpOBHS TEIUIOBOW 3allUThl HAPYXKHBIX CTEH C
TEIJIONPOBOIHBIMH BKIIFOUCHUSIMH.

PaccmoTpensl BUABI TEIMJIOMPOBOJHBIX BKIIOUEHUN B HApPYKHBIX CTEHAX
31aHUN, 3alPOCKTUPOBAHHBIX JJISI CEUCMUYECKUX PAllOHOB CTPOMUTENBCTBA, U UX
BJIMSIHUE HA BHYTPEHHIOO CPEy JKHJIBIX TTOMEIICHUH.

BoimonHen 0030pHBIN aHaIu3 COBPEMEHHBIX METOJOB HCCIEAOBaHUS U
pacy€ra TErUIO3alUTHBIX CBOMCTB TEIJIOTEXHUYECKH HEOJHOPOAHBIX HAPY>KHBIX
OrpaXJaIOMIMX KOHCTPYKIMH, a TakXke CHOCOOOB TOBBILIEHUS HUX TEIUIOBOM
3 PEeKTUBHOCTH.

Ha ocHOBaHMM BBINIOJIHEHHOTO JIMTEPAaTypHOTO 0030pa 1O TeMe
JTUCCEPTAIMOHHON paboThl chOopMyIUpoBaHa padouas THUNOTE3a HCCICIOBAHUMH,
ONpeIeJICHbI LIETU U 33/1a4U UCCIICIOBAHUI.
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Pabouas cunomesa.

YyuThiBasi KOHCTPYKTUBHBIE OCOOCHHOCTH HAPYKHBIX CTEH CEHCMOCTOMKHUX
KUWIBIX 3AaHui, crneuuduky kiaumata PecnyOnuku VY30ekuctaH, a Takxke
MOCTOSIHHBIA POCT LEH HAa JHEPrOHOCUTENH, MPEIACTABIAETCS BO3MOKHBIM Ha
OCHOBE HCHOJIb30BAaHHUSI COBPEMEHHOIO METOJla pacuéra MPUBEACHHOIO
CONPOTHUBJIEHUSI TEIUIONEPENAYE OTPAXKIAIOIMINX KOHCTPYKUMH, OCHOBAHHOTO Ha
y4eTe 3HAYEHUW yIENIbHBIX NOTEPh TEIUIOTHI YEPE3 TEIJIOBBIE MOCTUKH, ITOBBICUTH
YPOBEHb TEIUIOBOM 3alUThl 3JaHUM 3a CUYET MaJo3aTpPaTHBIX MEPOIPHUATHH,
OCHOBAHHBIX HAa PAlMOHAIBHOM  HCHOJB30BAHUM  KOHCTPYKIMOHHBIX U
TETUION30JAIMOHHBIX MAaT€pHANIOB, NEPEPACIPEACISIIONINX TEIJIOBBIE ITOTOKHU
BHYTPH OTPAKICHUM.

Bo Btopoi rinaBe «OQ0beKTbl, MATEPUAJBI U METOAMKH, NMPUHATHIC B
HCCJIEJ0BAHUSAX» PACCMOTPEHbI OCOOCHHOCTH KOHCTPYKTHUBHOIO PEIICHUS
HApY>KHBIX CTEH BBIOPAHHBIX JJISI UCCIEAOBAaHUN U MOCTPOCHHBIX B T. TalkeHTe
MHOTOKBAPTUPHBIX KWIIbIX 3[TaHUM, IPUBEACHBI XapaKTEPUCTUKHU UCIIOIb30BAHHBIX
B OTPAXKJICHUSIX MaTEPUAJIOB.

Hns pacuéra IIPUBEAEHHOTO COIIPOTUBIICHUSA TEIUIOIepeIaue
TEIUIOTEXHUYECKU HEOJAHOPOJHOW HAPYKHOUW CTEHBI 3[JaHUS NPUMEHSJIUCH JIBE
METOJIMKU: JECHCTBYIOUIErO HOPMATHUBHOTO JOKYMEHTa M 3apyOexHass METOIMKA,
OCHOBAaHHAasi Ha NPUMEHEHUM 3HAYCHUN YICIbHBIX NOTEPh TEIUIOTHI 4Yepes
TETUIOBBIE MOCTHUKHM.

Pacuétel TeMnepaTypHBIX TMOJIEM MW TEIUIOBBIX ITOTOKOB YEPE3  Y3JIbI
OTPAXKICHUWA C TEIUIOBBIMM MOCTUKAMHU BBINIOJHSUIUCh C  HUCIOJb30BAHUEM
MPOrPaMMHOTO KOMIUIEKCA, PEATU3YIOLIET0 PEIICHUE CTAlMOHAPHBIX 3a7a4
TETJIONPOBOHOCTH YHCIICHHBIMU MeToaamMu — « T EMPER-3Dy.

YucnenHple pacuy€Tbl MPUBEIEHHOTO CONPOTHUBIICHUS  TEIUIONEpEayde
TEMJIOTEXHUYECKA HEOJHOPOJHOW HApY>KHOW CTEHBI 3/aHUS TO 3apyOeKHOMU
METOJIMKE  BBIIOJHSJIUCh  INPU  IIOMOIIA  KOMIIBIOTEPHOM  MNPOTrPaMMBl,
paspaboranHoli B o0béMme naHHou auccepraiuu B cucreme WINDOWS B
MHTErpupoBaHHON 00oouke Microsoft Developer Studio - Fortran Power Station
6.0: «Pacu€r mpuBEeNEHHOTO COMPOTUBIICHUS TEIUIONEPEaade TETUIOTEXHHUECKH
HEOAHOPOJHBIX HAPYKHBIX CTEH JKHUIIBIX 3JaHUID).

Jlist pacu€Tra MpOYHOCTH OaTKOHHOM IIIUTHI U 00ecTeueHns HAJAC)KHOCTH B
YCIIOBUSAX CEMCMHUYECKUX BO3JICUCTBUUA C MPEIJIOKEHHBIM B JIUCCEPTALUU
nephOpUPOBAaHHBIM ONMUPaHUEM €€ Ha CTEHY HCIOJb30BaJICsS MPOrpaMMHBIN
xomiuiec "JIMPA-CAIIP".

[Ipu mpoBEeNEHMU HATYPHBIX JKCIEPUMEHTOB MO H3BECTHBIM METOJIMKAM
MPUMEHSIINUCH:

- nupomeTp uH(pakpacHeii GMS550 Benetech — a1 GecKOHTaKTHOTO
W3MEPEHUS TEMIIEPATYPhl MOBEPXHOCTEW HAPYKHBIX OIPaXAAOIMINX KOHCTPYKIIHMI
3JIaHUH,

- Tepmorurpometp testo 625 — myisg u3MepeHust TeMIepaTypbl U BIAXKHOCTH
BHYTPEHHETO U HAPYXKHOT'O BO3AyXa;
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- TeruioBu30p testo 876 — nns ycTaHOBIEHUS PACHOJIOKEHUS B HAPYKHBIX
CTEHaX 3[aHUI TEIUIONPOBOAHBIX BKIKOYEHUH, BBISBICHUN Pa3MEPOB 30H BIIMSHHUS
TEIJIOBBIX MOCTUKOB Ha TEIUIO3AIIUTHBIE CBOMCTBA KUPIIMYHON KIIAIKH.

Tperbs rimaBa auccepraiuu «HcciaenoBanue mpouecca TemnjionepeHoca
yepe3 TEIVIONPOBOJHbIC BKIKYEHUS B HAPY/KHBIX CTEHAX KMJIBIX 3AaHMID)
MOCBSIIIEHA pa3pabOTKE TUIIOJIOTMH M U3YYEHHUIO CBOWCTB TEIJIOBBIX MOCTHUKOB B
HapyXHBIX CTEHAX XWJIbIX 3JaHMH, a TaKKE YCTAHOBJICHHIO HauboJiee TOYHOTO
MeTo/Aa pacyéra MPUBEACHHOTO COINPOTHUBIICHUS TEIUIONEPENaye OrpakIaroInx
KOHCTPYKIMI B KIIMMAaTHYECKUX yCIOBUSIX PecryOnnku Y30ekucraH.

PesynpTaramMu TEIUIOBU3MOHHOTO OOCIEIOBAHUS CEMHUAITAKHOTO IKUIOTO
JIOMa MAacCOBOM 3aCTPOMKHM MOJTBEPXKACHA TEIJIOTEXHUYECKAass HEOJAHOPOIHOCTh
Hapy>KHbIX HECYIIMX CT€H M YCTAaHOBJIEHA IIUMPUHA 30HBl  BIHMSHUS
&KeJIe300€TOHHBIX CEPACUYHUKOB M aHTHUCEHCMUYECKUX MOSCOB HA TEMIIEPAaTypHbIE
IOJIsI KUPNHWYHOM KJIaJAKW, KoTopas cocraBmwia 25 — 42 cm. Tepmorpammsl
MOKa3ajd, YTO 3HAUUTENbHbIE TEIUIOBbIE MOTEPH HAOIIOAAIOTCS  4Yepe3
OCTEKJICHHBIE ITOBEPXHOCTU U Ha Y4acTKaX CONPSIKEHUS CTEH ¢ OATIKOHHOW IIIUTON
(puc.1), a Temneparypa Ha BHYTPEHHEN MOBEPXHOCTH HAPYKHBIX CTEH B IpEJeiax
OJIHOTO TIOMEILEHNS MOYXKET KojiebaThes B npenenax 4,6 °C.

15
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Puc.1. Tepmorpamma ¢parmenra ¢gacaga ¢ KOHCTPYKIUIN CONMPSIKEHUS
CTEeHBbI ¢ 0AJIKOHHOM IJIUTOM
B pesynbrare u3ydeHHST NPOEKTHOM JIOKYMEHTAllMM W TPOBEACHHBIX
HAaTypHBIX  oOclefoBaHWN  pa3paboTaHa  THUMOJIOTHS  TEIJIOTEXHUYECKU
HEOJHOPOJHBIX Yy3J0B HApPYXHBIX CTE€H MHOTOKBAPTHUPHBIX KUJBIX 3JaHUH,
BKITIOYaromas 15 y310B, Tpu u3 kotopsix 3d (00BEMHBIC) U 1B TOYCUHBIX (TAOI.).
Jna xknuMatudeckux ycioBuid r. TamikeHTa ObUTM pacCUUTaHbl yAETbHBIC
TEIUIONOTEPH YEPE3 TEIUIOTEXHUYECKU HEOAHOPOIHBIE y3JIbl HAPYKHBIX CTEH JJIS
JIByX BApUAHTOB — 0€3 HAPY>KHOT'O YTEIUICHUS U C yTeIUIUTeNeM U3 0a3aibTOBOIO
BOJIOKHa TOJIIMHOM &80 MM, OTKpBIBAIOIIME BO3MOXKHOCTb IPUMEHEHUS
3apy0eKHOr0 METO/1a OIpeAeNICHUs TPUBEAEHHOTO TEPMUUYECKOTO CONPOTUBRIICHUS
JUIS 3JaHUM aHAJIOTUYHOTO KOHCTPYKTUBHOI'O PELIEHUS.
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yI[CJIBHBIC IMOTCPH TCIJIOTHI 9YCPC3 TCIIJIOBBIC MOCTHUKH

Tabmuia

Y, W/(m-K) (s nuHeiHbIX); X,
Homep | Kpatkoe onucanue W/K(ans 06bemubIX); %, W/K
DCKuU3 y3i1a
y371a TEIJIOBOI'O MOCTHKA (m7st TOYEUHBIX) IPU TOJIIIMHE
TEIJIOU30JISILIMOHHOTO CJI05

1 =0, 6 =0,08 m,
JInHennpIin THII. 6:=0,08 m 6:=0,08 m
[Ipumbikanue  Ha-

PY/KHOM CTEHBI K
L[OKOJILHOMY me-
PCKPBITHIO A 0,239 0,185

2 | Tuneiinsiit THIL. ysen2 g 6=0 6=0,08m
[Ipumbikanue  Ha- 0,577 0,028
PYKHOH CTEHBI
(>kene300eTOHHBIN
T05IC) K  MExX-
IySTaXHOMY Tiepe-
KPBITHIO

3 ysen 3 ° 60=0 6=0,08m

:}T@T 5

JluneHHbIi THUIL 0,553 0,606
IIpuMbikaHue  Ha-
PY’)KHOM CTEHBI K
OaKOHHOM IJIUTE

4 . 0=0, 0=0,08 m;
JIuneinnsiin THIL. §,=0,14 m $,=0,14 m
HpI/IMLEKaHHe Ha- 0.39 0,184
PY’KHOM CTEHBI K
IUTUTE JIOJKUU
(Ha mocnegHeM JTa-

Ke)

) Ysen 5 ﬁfﬂ 0=0, 0=0,08 m;
JIMHEeHHBIH THII. 8 Os 01=0,14 m 01=0,14 m
IIpumbIkanne 1 0,258 1,258
Hapy>XHOW CTEHBI K
yepJauHoMy Tepe-

KPBITHIO

6 | Juneituprit THIL. 6=0 6=0,08m
[Tpumbikanme 0,42 0,02
Hapy>XHOW CTEHBI K
pPAIOBOM  KOJIOHHE
(cepaeuHuKy) u
BHYTpEHHEH Tiepe-
rOpoJKe




JIunelHbIl TA.
[Ipumbikanue
HApYKHOM CTEHBI K
KpailHed  KOJIOHHE
(cepaeuHuKy),
HapYyKHBIN yromi

6=0,08 m

0,234

0,202

JIuHenHpIi THI.
IIpumbIkaHue
Hapy>XHOH CTEHbl K
KpallHEW  KOJIOHHE
(cepaeyHuK), BHYT-
PEHHUI yroJu

0=0

6=0,08m

- 0,545

-0,321

JIMHENHBIN THII.
IIpumbikanne
HApYKHOM CTEHBI K
OKOHHOMY u
JIBEPHOMY IIPOEMY

0=0

6=0,08m

0,589

0,195

10

JIunelnpIi THI.
IIpuMbikaHnue  Ha-
PY)KHOH CTEHBl K
pPAIOBOM  KOJIOHHE
(cepaeuHuKy)

Y3en10

T

D, %
30 30

6=0

6=0,08 m

0,489

0,023

11

OOBEMHEBIN THII.

3d y3en yria
MIPUMBIKAHHSI Ha-
PYXHBIX CT€H K
MEXITYITAKHOMY
MIEPEKPBITHIO

Ysen 11

6=0

0=0,08 m

0,388

0,584

12

OOBEMHEBIN THII.

3d y3en yria
NPUMBIKAHHS ~ Ha-
PYXKHBIX CTEH K dep-
JTaYHOMY nepe-
KPBITHIO

Ysen 12

6=0,0:=0,14 m

0=0,08 m;
61:0,14 m

0,375

-5,005

13

OOBbEeMHBIN THII.

3d yszen yrma mpu-
MBIKAHUS Ha-
PYXKHBIX CTEH K

TPyHTY

6=0,0:=0,08 m

6=0,08 m;
6:=0,08 m

0,274

2,698

14

ToueuHbli y3el
KpOHUITEHA KpeIl-
JeHus  OOJIMLOBKHU
LIOKOJIS

0=0

6=0,08m

0,00004

0,01121

15

TodeuHblii y3eI
dacagnoro mrobens
CHCTEMBI yTEIUICHUS

6=0,08m

0,00

0,0008878




Pacy€r TemiaoBbIX MOJIeH BBIACIEHHBIX TEIUIOTEXHUYECKH HEOIHOPOIHBIX
y3JI0B HApYKHBIX CTE€H CEMMITAXHBIX >KWIBIX 3JaHUN IS KIMMATHYECKUX
ycnoBuil 1. TamkeHTta BBIABWII J1Ba y37a, TpeOyromux oO0s3aTeabHON
KOHCTPYKTUBHOM 1epepabOTKM — y3€l1 MPUMBIKAHUS HAapyKHOH CTEHbl K
YepJauHOMY MEPEKPHITUI0 U y3€J IPUMBIKaHUS Hapy>KHOM CTEHbI (LJOKOJbHOU
yacTh) K rpyHTy. Ha 3T0 ykaspiBano oOpa3zoBaHME 30H KOHJEHCALMU BJaru Ha
BHYTPEHHUX IIOBEPXHOCTSAX CTEH B 30HE Y3Jla NIPU MPUHATHIX B IPOEKTE MX
KOHCTPYKTHUBHBIX PEIICHUSX.

Ha  ocCHOBaHMM  BBINOJHEHHBIX  YHCJIEHHBIX  JKCIEPUMEHTOB U
CONOCTAaBJIEHUS pE3yJbTAaTOB C JaHHBIMU HATypHBIX OOCJIEIOBaHUWA IJs ABYX
KOHCTPYKTUBHBIX PpEIICHHM HapyXHBIX CTeH 3[JaHUil (C yremnuTteneM u 0Oe3
YTEIUIMTENA) B KIMMATHYECKUX ycinoBusX PecnyOnukm VY30ekucraH, J0Ka3aHo,
YTO METOJA ONpENeNeHUs NPHUBEACHHOTO TEPMUYECKOIO CONPOTUBIICHUS,
OCHOBaHHBI Ha y4dére 3HAUEHUH YJENbHBIX [OTEPh TEIUJIOTHI  4Yepe3
TEIUIONPOBO/IHBIE BKIItOUEHUs, B 1,5 - 2,1 pa3a TouHee MeTOJa, NPUBEAEHHOTO B
HOPMaTHUBHOM JJOKYMEHTE.

Pa3zpaborana pacuérHas KOMIblOTepHas nporpamMma «Pacuér npuBeaéHHoro
COTIPOTUBIICHUS TeEIUIONepeaadye TEIUIOTEXHUYECKH HEOJHOPOJIHBIX HapyKHbBIX
CTEH JKWJBIX 3JaHUI», TMO3BOJSIONIAsl BBIUUCIATH 3HAUEHHUE MPUBEAEHHOIO
COTIPOTUBIICHUS TEIUIONepeaadye TEIUIOTEXHUYECKH HEOJHOPOJIHBIX HapyKHbBIX
CTEH JKWJIBIX 3JaHU MO METOJUKE, OCHOBAHHOM Ha Yy4Y€Te YIEIbHBIX MOTEPh
TEIJIOTHl Y€pe3 TEIUIOBBIE MOCTUKH OIpa)XKJaloluX KOHCTPYKIMH, a TaKke
KO3 PUIIMEHT TEMIOTEXHUYECKOW OJAHOPOJHOCTH HapyXHBIX cTeH. Kpome Toro,
BBIXOJHOU (pail mporpammsel (pHC.2) COAEPKUT JAHHBIE MO YAECIbHBIM MOTOKAM
TEIJIOTHl Yepe3 OJHOPOJHBIE YYAaCTKH M TEIUIOBbIE MOCTHKH, COCTaBJISIOLINE
Hapy>KHYIO CTE€HY 3/JaHMs, C YyKa3aHUEM JOJIM TEIJOBOr0 MOTOKAa KaxKJI0ro
AJIeMEHTa B OOLIEM TEIUIOBOM IIOTOKE Yepe3 OrpakJeHHE, 4YTO IO3BOJISIET
BBIMOJIHUTh ~ aHAJM3 BJIMSHUS TEIUIOBBIX MOCTUKOB Ha  CONPOTHUBIICHUE
TEIUIONepeaye U MPUHATh, B Cllydae HEOOXOAMMOCTH, PEIICHUE MO0 MU3MEHEHHIO
KOHCTPYKTUBHOTO  pEUIEHHs] CTEHbl Ha CTaJWd MNPOEKTUPOBAHMUS  WIIU
JOTIOJIHUTEIBHOTO  YTEIUIEHUS  OTAEIbHBIX  KOHCTPYKUMH M Y3JIOB B
AKCIUTYyaTUPYEMBIX 3aHUIX.

B uerBeproif rmaBe «OnTUMH3anMs KOHCTPYKTHBHOIO PpelIeHHs
HAPYKHBIX CTE€H C TeMJONMPOBOAHBIMH BKJIKYEHUSIMH [UIS TOBbBIIIEHHS
YPOBHSI MX TeIUIOBOl 3alIUThD) MPEJCTABICHBl PpPe3yJbTaThl pa3pabOTKU
KOHCTPYKTHUBHBIX PEIIEHUNA TPEX Y3J0B HAPYKHBIX MEIKOAJIEMEHTHBIX CTEH
MHOTOATXHBIX JKWIBIX 3JaHHUM, TEIUIOBbIE TMOTOKH 4Yepe3 KOTOphle B
CYILLIECTBYIOIIMX MPOEKTHBIX PELICHUSX MPUBOJMIN K 0Opa30BaHMIO KOHAEHCAaTa
W/WJTHA TTOBBIIICHHBIM TETUIOBBIM MTOTEPSIM.

[Ipu pacuére TemMnepaTypHbIX MOJIEH y3J1a TPUMBIKAHUS HAPYKHOM CTEHBI K
YepJayHOMY IE€PEKPBITHIO, KOHCTPYKLHMS KOTOPOTO B IPOEKTHOM PpELIECHUU
CEMUATAXXHOTO KHJIOTO JIoMa 1o yiuie CapbIKyJIbCKOM IpeIcTaBieHa Ha puc. 3,a,
ObLJIO YCTAHOBJIEHO HEAOMYCTUMOE O0pa30oBaHHWE 30H KOHJAEHCAIMU BJaru Ha
BHYTPEHHHUX IMOBEPXHOCTAX CTEH U MOTOJIKE B 30HE y3ia mupuHoit 50 - 130 MM
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(puc.3,0).
T Tabmild PESORBIAIOE PACTETA

: Ygeapimid nomox :  Hosa oSxesso
N nenons Ox 1-20 JA2XEHNA NONOK3 NenAons :
: Bas{n"2 2p.C) - % :

: 1 : Roldes=: .331 i {.698
: : Ro2éd=s~:3.102 : 45.102
: 2 : CYXNA- 3.513
: 3 Rodes= 3.354 : 47 .6
. 4 :1llePsil=. 011 - .159
‘ :12#Pg12=. 001 : .014
:13wPsa34. 019 - .268
:1d%P=sad~: 000 : .002
:15%P=15=: 000 : .00l
:16%P=i6b=:=.019 . -.272
178P2i7=: D24 : 348
:18%Fai8~- 052 : 743
:194P219%9=: 022 - 3l
.S CO¥Ha= .11:
6 Ur«. .008
: : U2-:. .008
U3-: .000
7 Uls)l=: 003 : 046
- ;o U2#32=- 030 - 433
U3«Z3=: 007 : .103
5 CO¥HA= 041
9 ZlwKsals. (005232575 .074
: :L2%K=wa2-: .017B26450 .253
:10 : CH¥N4= . D223059030
11 :0OBUdE CYHXA~ 7.042 : 100 000

“Rdes =2.112 r = .630

Puc.2. BoixogHoii aiia (pe3ybTaT pacuéTa) mnporpaMmmMmbl

.
o
-
e
-
©
(=

mer

RN

RN 13 cepreaan

Puc.3. Y3e NnpuMbIKAHUS HAPYKHOM CTEHbI K YePAAYHOMY
NEePEeKPHITHIO (MCXOAHBIM BAPMAHT): 2 — KOHCTPYKUMS y3J1a;
0 — TeMnepaTypHoe moJie y3Jja

KoHcTpyKkiuss KapHHU3HOTO y37la OblJla  YCOBEpUICHCTBOBAHA ITyTEM
YTEIUIEHHS YYaCTKOB CTEH CO CTOPOHBI YJIMIIBI U YEPAAYHOIO MPOCTPAHCTBA CIOEM
yTerauTenss TonmuHon 80 MM M pacnoioXeHueM yreriautens Toamuaon 100 MM
Ha TOPU3OHTAJIBHOW MOBEPXHOCTH KApHU3HOW YAaCTH CTEHbl. Takoe pemeHue
MO3BOJIUJIO TOJHOCTBIO HCKIIOYUTH 0Opa3oBaHHE KOHJAEHCAaTa NpPU 3UMHHUX
pacy€THBIX HAPYKHBIX TEMIIEpaTypax Ha TIOBEPXHOCTSX CTPOMTEIbHBIX
KOHCTPYKLUH B 30HE KApHU3HOTO y31a (puc.4).
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Puc. 4. Y3es npuMbIKaHusI HAPY/KHOM CTEHbI K YePAAYHOMY NEePEeKPbITHIO
(pa3pa0oraHHOe pelieHHe): a — KOHCTPYKUMSA y3J1a; 0 — TeMIepaTypHoe moJie
y3J1a

Pacuéramu TemmnepatypHbIX MOJIEH Y3JI0B IPUMBIKAHUSI HAPY>KHOW CTEHHI (B
YTEIUIEHHOM W HEYTEIUIEHHOM BapHaHTE) K TPYHTY B CYIIECTBYIOIIUX MPOEKTHBIX
pElIEHUsAX OBLUIO YCTAHOBJIIEHO HEIOIYCTUMOE OOpa30BaHME 30H KOHIACHCALUU
BJIarM B 00ouMX ciydasx (puc.5), mpudyéMm Mnpu YTEIUIEHHON HApy>KHOW CTEHE

IITUPUHA 30HBI KOHCHCAIMH Obla Oobie B 2,7 pa3a (68 MM mpoTuB 25 MMm).
380 )

1400

TPYHTY H €ro TeMIepaTypHoe 1oJie: a — ¢ HeyTeIUIeHHOM CTeHoil; 0 — ¢
YTEIICHHOW CTEHOM.

KoHcTpykiust y3ma mOpuUMBIKaHUST Hapy>KHOW CTEHBl K TPYHTY Oblia
YCOBEpUICHCTBOBaHA MYTEM YTEIJICHUS LIOKOJBbHOW YacTH cTeHbl HAa 500 MM HMXKe
YPOBHSI TOABAJbHOIO MEPEKPHITHUS,, YTO TMO3BOJUIO HCKIIOYUTH OOpa3oBaHUE
KOHJICHCAaTa Ha CTPOUTENIbHBIX KOHCTPYKIIUSAX B 3UMHUIN nepuo/ (puc.6).

—20 B/
7 TR
7
: 4 Ol

<
o
O

EEEEEY EEN
il

Puc.6. Y3es npuMbIKaHUS HAPYKHOU CTeHbI K TPYHTY (pa3padoTaHHoe
pellieHne): a — KOHCTPYKUUA y3J1a; 0 — TeMIepaTypHoe 1moJie y3Jia
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[IpennoxkeHo KOHCTPYKTUBHOE pEIICHUE Yy3Ja CONPSKEHUS HapyKHOU
CTEHBI, MEKIYITaXKHOTO MEPEKPHITUS, OATKOHHOM IUIUTHI U aHTHCEUCMHUYECKOTO
nosica, BKJIoUaroliee nepGopupoBaHHOE MPUMEHEHHUE TEPMOBKIIAJIBIIICH 10 BCE
JUIMHE OMHpaHus OAJKOHHOM IJIUTHI M MO3BOJISIONIEE CHU3UTH TEIUIOBBIE MOTEPU
yepe3 JaHHbIM BHJ MocTHKa xoiyiofga Ha 60-70 % wu, BMecTe ¢ TeMm, 00ecreuuTh
IPOYHOCTh M HANEKHOCTh B YCIOBHSX CEHCMHYECKHUX BO3ACHCTBUM, YTO
NOATBEPXKIACHO pacu€éramMu OalkoHa Kak MPOCTPAHCTBEHHOM CHCTEMBI Ha
CTaTUYECKUE M TUHAMUYECKHUE BO3JEHCTBUS MPOrpaMMHBIM KomruiekcoM "JIMPA -
CAIIP". Jlna peanu3amuyi TaKOro PEUICHWS HA JJIMHE PaBHOM MpUMEpHO 2/3
JUTHHBI OAJIKOHHOM TUTUTHI B MeCTe €€ OMUpaHus Ha KeIe300eTOHHBIN Mosic 0eTOH
3aMEHSETCSI Ha SKCTPYJUPOBAHHBIM TMEHOMOJIUCTUPOJ. ApmaTypa OamKOHHOU
TUTUTHI TIPOXOJUT IS 3aaHKEPUBAHUS B TOsice Ha aiuHEe B 1/3 mymHBI 6amKOHHOM
IUTUTHI (TO €CTh MHUPUHBI OETOHA ¢ TIPOITYCKOM apMaTyphl ocTaeTcs okono 30 — 35
cMm Ha 1 mwMm). Ilpennaraemasi KOHCTPYKIMSA YCTpOWcTBa OallkoHa s
UCCIIEAOBAHHOIO MHOTOKBAPTUPHOTO KUJIOT0 JOMa NPUBEJEHA Ha puUC.7.

200 200
200 200 200 200 200 200 200 200 200 200

=18 Al 100 100 700 700 100 100 700 f0o 100 foo /

|
=4 r 10*300=3000 218 Al
40
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Puc.7. PacnoJio:xkenne yrenjauressi B y3jie, KOHCTPYKTHUBHOE pellieHue
onupaHus 0aJJKOHHOM IJIMTHI

B nsaroii raBe «OmeHKa TEXHHKO-IKOHOMMYECKOH 3(PPEeKTHBHOCTH
BHEJpeHUus1 JHeprocOeperalMx pemieHUMi TNPH  CTPOMUTEJIBCTBE H
TEPMOOOHOBJICHUH SKMJIBIX 3JaHUID» PACCMOTPEHBI BOIPOCH 3KOHOMHYECKOU
3¢ ()EKTUBHOCTH TTOBBIIMICHUS YPOBHS TEIJIOBOW 3aIIUTHl HAPY>KHBIX CTEH 37aHUH C
TEIJIONPOBOIHBIMU BKIIFOUCHUSIMH.

OkoHOoMHUECKasd 3PPEKTUBHOCTh BHEPEHUS KOHCTPYKTUBHBIX PEIICHUH IO
NOBBIIICHUIO  TEIUIOTEXHUYECKUX  [OKa3aTeled  HapyX HbIX  CT€H  C
TEIJIONPOBOJAHBIMU BKJIIOUEHHUSIMU OMpEEssiiach MO IMOKA3aTeN0 OKYMaeMOCTU
3aTpaTr Ha MpUMEpE COKpAILEHUS TEIJIONOTEPh Yepe3 HapyKHbIE CTEHbI 37aHus 3a
CYET  TOBBIIIEHHWS TOYHOCTH  pacu€ra  MPUBEAEHHOTO  CONMPOTHUBICHUS
TeruIonepeaaye Npyu CHUKEHUU BIUSHUS TEIJIOTEXHUYECKUX HEOJHOPOIHOCTEM .

Pacuér mnokaszan, 4Tro MpU TOJOBOM O0bEME KaMUTAIBHOIO PEMOHTA C
MOJIepHU3AIMEH KIIbIX 31aHui B PecyOnuke Y30ekuctan npumepro 1,0 MuH. M2
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U cpelnHel 3KOHOMMHM TerioBoi sHepruu 10 % Ha 1 M? 3a OgUH roa 3KOHOMUS
JI€HEKHBIX CPEJICTB MOYKET COCTaBUTh | Mipa.187 MiH. cyMm.

ITpencraBiensl pa3pabOTaHHBIE PEKOMEHIALNMU IO IPUMEHEHUIO YAEIbHBIX
HOTEPh TEIUIOTHl TEIJIOTEXHUUYECKUX HEOJHOPOJHOCTEM NpU IMPOECKTUPOBAHUU
HapyXHbIX CTE€H O KWJBIX 3JaHWM, [O3BOJISIOIIME BBIYUCIATH 3HAUCHUE
IPUBEIEHHOTO CONPOTUBIICHUS TEIUIONEPEaue TEIUIOTEXHUYECKU HEOAHOPOIHBIX
Hapy>KHbIX CTEH WIbIX 3[JaHUI [0 METOJIMKE, OCHOBAaHHOW Ha y4€Te YAENIbHBIX
MOTEPh TEIUIOTHI YEPE3 TEIJIOBbIE MOCTUKU OIPAKIAIOIINX KOHCTPYKIUMN, a TaKkKe
KO3 (UIUEHT TEIJIOTEXHUYECKON OJTHOPOTHOCTH HAPYKHBIX CTEH.

3AK/IIOYEHUE

Ha  ocHOBaHMM  pe3ynapTaTOB  INPOBEAECHHBIX  JKCIEPUMEHTAIBHO-
TEOPETUYECKUX HCCIENOBAHUM IO THUCCEPTALMM HA COUCKAHHE YYECHOW CTENEHU
nokropa ¢unocodpuu (PhD) Ha Temy: «IloBbimieHHE TEMIOBON APHEKTUBHOCTH
TEIUIOTEXHUYECKH HEOJAHOPOAHBIX HAPYXHBIX CTEH JKWIbIX 3JaHUi» Obuln
c(OpMYJINPOBAHBI CIIEAYIOLINE BBIBOIBL:

1. IlomyyeHO HOBOE pELIEHUE aKTyaJlbHOM 3aJaud IO O0OECHEYEHUIO
IOBBIICHUS YPOBHS TEIUIOBOW 3allMThl TPAXKIAHCKUX 3JAHUNA IIOCPENCTBOM
pa3pabOTaHHOM THUIIOJOTUU TEIJIOTEXHUYECKH HEOAHOPOJHBIX Y3JI0B HAapy>KHBIX
CT€H MHOTOKBAapTUPHBIX >KWIBIX JIOMOB, OIIPEIEIICHUs YACIBbHBIX TEIUIONOTEPh
yepe3 TEIJIOBbIE MOCTHKM CTEH C YTEIJIUTeNeM U 0e3 HEro, OTKPBIBAIOIINE
BO3MOXHOCTb IIPUMEHEHUS MPOTPECCHBHOTO METOJA pacdeTra HapyKHBIX
OTPaXKIAEHUN, OTIIMYUTEIIBHON YEPTOM KOTOPOTO SIBJISIETCS YNOPSAIOYMBAHUE YUETA
JOTIOJIHUTENIBHBIX MTOTEPH TEMJIOTHI YEPE3 TEIUIONPOBOIHBIE BKIIOUCHMUS.

2. Jloxazana 3((EeKTUBHOCTh MPUMEHEHHUS B YCIOBUSX CYXOro >KapKoro
KJINMaTa METOJIa pacu€Ta TEMIO3aIUTHBIX CBOMCTB HAPYKHBIX CTEH IPAXKIAHCKHAX
31aHUM, OCHOBAaHHOIO HA YYETE 3HAYEHUM YACIBHBIX ITOTEPh TEIUIOTHI Yepes3
TEILUIONPOBOJHBIE BKIIOYEHUS, MPU OTOM TOYHOCTb OIPEACICHUN OCHOBHBIX
TEITOTEXHUYECKHX MOKa3aTelie orpaxkaeHuil Bo3pacraert B 1,5 — 2,1 paza.

3. Pazpaborana TuUmosOrus TEIMJIOTEXHUYECKH HEOJHOPOJHBIX Y3JIOB
Hapy>XHbIX CTE€H MHOTOKBAapTHUPHBIX XWIBIX 3JaHUN W OIpPEACIICHbl YICJIbHBIC
TEIUIONOTEPH Yepe3 TEIIONPOBOAHBIE BKIIIOUEHUS CTEH C YTEIIUTENeM U 0€3 Hero
JUIl  KIUMathyeckux ycnoBud r.  Tamkenrta. Ilpy 3TtomM  mcnosb3oBancs
KOMIUIEKCHBIN MOJIXOJ K UCCIENYEMBIM Y3JIaM 3[1aHHWM, 3aKIIOYAIOIIUICS B y4eTe
B3aMMOBIIUSIHUSL AJIEMEHTOB KOHCTPYKIMH C TOYKM 3pPEHHS MEPEPACIPENCIICHUS
TEIJIOBBIX OTOKOB.

4. OnTUMH3UPOBaHbl KOHCTPYKTMBHBIE Y3JIbl HApPYKHBIX CTEH 3[JaHUU C
TEIJIONPOBOJAHBIMU BKJIIOYEHHUSIMH, YTO MO3BOJUIIO UCKIIOYUTH 00pa3oBaHUE 30H
KOHJICHCAIIUU BJIATM Ha BHYTPEHHUX MOBEPXHOCTAX OrPa)KAAIOIINX KOHCTPYKUHUN
B 30HE Yy3JI0B, 4 TAKXKE€ YMEHBIIUTH TEIUIOBBIE MOTEPU YEPE3 TEIMIONPOBOIHBIE
BKJIIFOYEHHsI, 4YTO  IIOATBEPKICHO  pacyéraMM  TEMIIEPAaTypHBIX  IOJEH
COOTBETCTBYIOIIUX CONPSKEHUN CTPOUTEIBbHBIX KOHCTPYKLIMHK. B 3aBUCUMOCTH OT
KOHCTPYKTUBHOTO PEIICHHUS HAapY>XHBIX CTEH, KOJIMYECTBAa OAJKOHOB M JIOIHKUN
ONTUMHU3ALMsA KOHCTPYKTHBHBIX Y3JIOB MOXET IIOBBICUTH TEINIOTEXHUYECKYIO
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OJTHOPOJHOCTH orpakaeHuit Ha 7 -12 %.

5. g  BblUKMCIEHMA  3HAYCHUM  NPUBEAEHHOIO  CONPOTHUBIICHMS
TeIIonepeaadye TEMIOTEXHUYECKA HEOJHOPOIHBIX HAPYKHBIX CTEH KUJIbIX 30aHUN
10 METOJNKE, OCHOBAHHOW HA YYETE YAENbHBIX MOTEPh TEIJIOTHI YEPE3 TEIIOBHIC
MOCTHKHA  OTpaXJarolIMX  KOHCTPYKUMH, a  Takke  Kod(PPUIUEHTOB
TEMJIOTEXHUYECKON OJJHOPOJAHOCTH HAPYXKHBIX CTEH pa3dpaboTaHa KOMIbIOTEpHAas
nporpaMma  «Pac4ér npuBeIEéHHOr0 CONPOTHUBJCHHUS  TelJonepeaave
TEIUVIOTEXHUYECKN HEOJHOPOAHBIX HAPYKHBIX CTE€H SKWIBIX 3JaHUI».
BreixogHo#t (aiinm mporpamMmbl, coAepXamidii JaHHBIE IO YIENbHBIM MOTOKaM
TEIJIOTHl YE€pe3 OIAHOPOJHBIE YYACTKM M TEIUIOBBIE MOCTHKH, COCTAaBIISIOIINE
Hapy>KHYI0 CTE€HY 3/JaHMs, C YyKa3aHUEM JOJIM TEIJIOBOrO IOTOKA KaxKJIO0ro
AJIEMEHTa B OOIIEM TEIJIOBOM MOTOKE Yepe3 OTrpaskJeHHE, MO3BOJSET BBHIMOIHUTH
aHaJIW3 BIUSHUA TEIJIOBBIX MOCTHKOB Ha COINPOTHUBJIEHHE TEIUIONEpenaye Hu
NPUHATH, B CIy4yae HEOOXOJIUMOCTH, PEIICHHE MO M3MEHEHUIO KOHCTPYKTHBHOTO
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INTRODUCTION (abstract of PhD thesis)

The aim of the study is to improve the heat-shielding properties of
thermally heterogeneous external walls of residential buildings.

The object of the research is the heat engineering non-uniform external
walls of residential buildings.

The scientific novelty of the research is as follows:

identified on the basis of the analysis of design documentation and thermal
Imaging inspection of frame buildings with brick filling 15 heat-engineering
heterogeneous nodes of the outer walls, developed their typology and established
the zone of influence of reinforced concrete cores and antiseismic belts on the
temperature fields of brickwork, the width of which ranged from 25 to 42
centimeters;

As a result of the analysis of the temperature fields of the heat-engineering
heterogeneous units of the outer walls, their design solutions have been improved,
which make it possible to increase the level of thermal protection of residential
buildings;

taking into account the specific heat flux in the elements of the unit, the
resistance to heat transfer of heat-engineering non-uniform outer walls is
established;

the basics of designing external enclosing structures of energy-efficient
buildings have been improved by taking into account additional losses through
heat-conducting inclusions when determining the resistance to heat transfer.

Implementation of research results. On the basis of the scientific results
obtained to increase the thermal efficiency of heat-engineering heterogeneous
external walls of residential buildings, the following have been introduced:

the computer program "Calculation of the reduced resistance to heat transfer
of heat-engineering non-uniform external walls of residential buildings” has been
implemented in TASHGIPROGOR JSC and QISHLOQQURILISH-LOYIHA LLC
(certificate of the Ministry of Construction of Uzbekistan No. 09-06 / 7644 dated
June 25, 2021). As a result, a 30% reduction in the time required for selecting an
optimal thermal protection system for enclosing structures and a 10% reduction in
energy consumption was achieved;

tables of heat engineering heterogeneous units of the outer walls of multi-
apartment residential buildings with their specific heat losses for the climatic
conditions of Tashkent have been introduced in TASHGIPROGOR JSC and
QISHLOQQURILISHLOYIHA LLC (certificate of the Ministry of Construction
of Uzbekistan No. 09-06 / 7644 dated June 25, 2021). The result is a 10%
reduction in energy consumption;

new technical solutions for thermotechnical heterogeneous wall units have
been introduced at QISHLOQQURILISHLOYIHA LLC (reference of the Ministry
of Construction of Uzbekistan No. 09-06 / 7644 dated June 25, 2021). As a result,
a reduction in energy consumption by 10% was achieved, an increase in the
coefficient of heat engineering uniformity of walls by 15%;
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Recommendations on the use of specific heat losses of heat engineering
inhomogeneities in the design of external walls of residential buildings have been
introduced in TASHGIPROGOR JSC and QISHLOQQURILISHLOYIHA LLC
(certificate of the Ministry of Construction of Uzbekistan No. 09-06 / 7644 dated
June 25, 2021). As a result, a 30% reduction in the time required for selecting an
optimal thermal protection system for enclosing structures and a 10% reduction in
energy consumption was achieved.

The structure and scope of the thesis. The thesis consists of an
introduction, five chapters, conclusions, bibliography and appendices. The total
volume of the thesis is 110 pages.
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