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o1, Maxamarannes U,

Man‘cyp WIMiH-avaltuif amXyMaH HarTwkanapu GYiimda maMumi HIUIap TYIiamuga
Kygmlmn TCKHONOTHACH  BA TAUIKWIMETHHH PHBOIIAHTHPHINTA JIOHD MaBXya /0a3aps
M_vdMM(;J,lapﬂuHr Gab3WIapH TaxJ I STHITAH Ba YIapHUHT SHUMIapy KEJITHpIITaH
. }ma,‘ KYMIaJaH, WMIUIA0  9AKAPUI  — TEeXHHK TH3HMIAPHH — XMMOSUIANI
: L(' JIOTHACH, KYPIIHIN MaTCpHALIApH Ba GYIOMIapHHH MIUIAG YHKADHIN, MyXaHHCTHK
OMMYHHKAIMUIAPH  TEXHONIOTHSACH, MHHOBAIMOH  TakJMM TCXHO.’IOI‘H}]JIapiH[ Nav/a
MKTHCOMET Ba MEHEXKMEHT Macaaapy GaéH THITaH. '
e Tyunamna maxaum# xoM aménap Ba camoar HUKHH/WIApH acocHa MaHOa Ba

THSUIAPHA  TEXOBYHM TEXHONOTHSIIAD Ba KEHT

) HI' JIOMpajlary  WIMHM-TaIKUKOT HIII

Gy¥maa MaB3yap Ypun onran. o il
N )K‘Ma.zx_vp TYIUIaM apXHTEKTypa Ba KyPWIMII COXacH Gyituda aonumsir ropuraérTran

: AMOATIWIMKKS, JOXMXa/Iall MHCTHTYT/IAPA B KypPHJIHII TAHIKMIIOTIAPH XOAMMIApH
MycTakKWI  M3JaHyBIWIAD, KaTTa WIMHH XOHM H3IaHyBYWIap ’

e MarucTpaHTII
GakalaBpuaT TaNaGaIApKra MYJIKAUIAHTAH. ! A

Ymby rtymiamra kupOTHIAraH  WIMmi MaKo/1aj1ap Ba

Te3HC
MALIYMOTTAPHMHI Ma3MYHH Ba cHpaTHIa Mya/LTHGIap KaBoGTAD AP, e

© TomkeHT apXHUTEKTYpa — Ky pHIIHIT HHCTUTYTH - 2017

c¥3 BOIIN

ByryHrs KyHga KypWIMII KaXOH HMKIMCOAMETHHMHT kalan —cypbaTiapia
PHBOXIAHAETTaH  coXalapuiaH Gupura  aifmanMoxkga. bBuHo Ba  MHINOOTIapHH
JoRMXaNAIITHPHINia HoaHbaHABAN MebMopHi  ednumiap KyutaHWIHO, OyHEIKOPIHKKA
Gyaran éngamys XaM Ty6/1an Y3rapasuTH.

By, ¥3 HaBGaTHIa, aMalHEéTTa HHHOBALMOH TEXHOJIOTHsIAPHH M3THII TaTOMK, JTHII,
saMOH TanaGlapura %aBoO GepaMran MaTepHauiap WIUIa0 YHKApHITHH TaK030 STaTH.
[OpTUMH3Ia aMaira OLMPHIAETraH HCIOXoTIapAa ymoOy TaMoWHLIap ¥3 ubonacunu
TONAETraHH KyBOHAPIIU/IHD.

Jlapxakukat, Xap Hrm ka6 3aMoHaBHi HHINOOTIAp, MHHAM TypapKoiinap, Hupux
canoat 0GbeKTIapH, KEHI Ba PaBOH HYiuiap, MyXTAIIAM TabIAM MY acCacalapi Ky prilagirai
rydalin maxapy KMIUIOKIapuMu3 ToGopa k¥pkam Kuéda kach >THG Gopmoka. bupruna
2016 Mmwyia Kypwimm-nyjpaT HILIapn Xaxmu 12,5 ¢ons ycrann 6yrra acoc Oyna oJaam.
I11yGxacns, 6y coxa paBHaKUIa KapaTHIAa€TTaH XHUIMHA 5HTHOOp, KypWIHII MaTephaliapu
rafépam  XeKMUHM KYUaWTHPUIN Xamjla YIApHMHI pakoOAaTIOUUIMIMHM  TabMHHIAIL
MAKCAIM1a KYPIIAETTaH W34IT Jopa-Ta/(0upiIap caMapacHaup.

Kanutan Kypwinma AKTHCOIMH MCIOXOTIapHA sHala TyKypIallTHPHIN, TapMOkia
(010p MKTHCOAMETH TaMOMWINapu Ba Tajablapura Moc — KelaJurad XY KaIuK
MyHOCA0ATIapMHH KeHT XKOPHIf STHII, My/Ipat, JOANXa MILIAPH Ba KypPWIHUI aieIapHHUHT
pUROACIaHTaH GO30PJIApHHM [NAKJLUIAHTHPHII, KypAIAINA HapX Genrwiam MeXaHu3MAHH
YAKOMWJUIAIITHPHIN, JIOMMXIapHH aMaira ONMPWINHAHT THpOBapjl HaTHXalapd Ba
CAMAPAJIOPJUTH YIYH WHBECTHIMA apaéHu Gap¥a KaTHAUMTWIApHHAHT MabCy IHATAHH
ONIMPHIN  MaKCaMga MKTHCOJMA HMCIOXOTIAPHHM SHATA  9YKYp/IallT UPUITHAHT acocui
Wynammnapn 6enrwiab Gepuiiy. Kanuran KypHiHIIMHEAET acocuif Basudacn sIHIM TEXHUKA
B TEXHOJMOTHS ACOCHIA MAMIAKATHHHI MIUIA0 YMKAPHII CATOXMATHHH Ky4aHTHPHIIAP.
Kypwiniyia um yHyMOp/IMITHA OIMMPHIN, MIUIA0 GMKAPHII BA MINHH TYTPH TAIIKHIT STHII
\AMJIA MII BAKTHMHHM TYFPH TakcHMJIAmI acock/a Gaxapmiaiy. KypuwInin-MOHTaX HIJIapHAA
MeXANM3aIMAIaH, KypWIANT 06BeKTIapa/ia KeHTI MUKEC/Ia SKCKaBaTOpJIap/al, Kpaniap/ian Ba
Ooliky MutmHHIapAaH oiTaTaHmIAIH,

[lly Guian Gupra, Typ/IM-TyMaH MalHalapHH, acG06-ycKyHalapHU TahbMHpIALl
W TEXHUMK €p/laM KYpeaTHl XO3Upra KyHAA HUXOATAA puBoxianu6 Gopmoxaa. bup maittia
[PANCIOPT CcaHoaTH XaM peciyGiHMkaMu3[a KEHI PHBOKUIAHMOKIAa Ba ¥eT Sijlariian
KoMIIMalral  MAIIMHATAD XO3Mp Y3MMU3Ja KYUIaG MIUIaG YMKApWIMOKAA. YIIapHH
MaNALIMH olapra MyIkaia6 JIoRMXanaln Ba Gaprio 3THIN KaTTa caMapa Gepajiu.

Vin6y wiMui-TEXHAK aHKyMaH/a ¥3 Mabpy3ajiapd OHWIaH KaTHaINaéTraH peciyGiaka
WO XOpIKHK OTMMITAPHAHT WIMHE MakoJalapuja apXUTEKTypa KypHIHII COXacHra Joup
jisnpuli MILIap Ba yJIApHUHT HCTHKGO Ba UMKOHMSTIIAPHTa JIOUp TABCHUIAp EPUTLITaH.

T'oMIKCHT APXHTEKTYPA -KYPHIHII HHCTHTYTH PEKTOPH,
Xuxknmon P.P.
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Kenrnopun GuryM-nonumMep MacTHKQJIApHUHT
9KCILTY aTANHOH-TEXHUK TaBCU(H G-KamBasiia KENTUPHITAH.

acocui

(usuK-MexaHuk B

6-3Ka/(B
T/p | Kypearxmanapumur HOMJIapH DETYMIE MaCTEX SIS L e e
Ky punm yjncosnux Tomcosnnk
| | Yexnanran K n 111 °C Gyinga
IOMUIOKJIAHHII XapOpaTH Ry B S0
2 | Cunyeuamiuk xapoparu, 'C 10-12 14-17 18-25
3 | YswiyBuammak HHTEPBAIA 92-112 102-107 108-128
4 Yoxsapaaru KeHrakum, %
e e 30-37 40-45 38-43
S iem}i VUYH aJire3us 0,11-0,17 0,09-0,11 0,12-0,14
JAresust oyitnya
6 B e 0,76 0,74 0,77
1 Kr
74 MaCTHKaHHHT MYJIK ) 1arn 828 720 900
KHAMaTH, cyM.

llnaxnéska Ba €nMITHPagMran M3ommIA Y9YH HCCHK KYIOK MacTHKAHMHT acocuif
(PH3MK-MEXaHUK Ba SKCILTY ATAIHOH-TeXHUK XoccanapH 7-XKaBajIa KeATHPUITAH.

i 7-%a/Ban
Thp | Kyfpoarssrnapumnr — Buryman Macraxanap yayn KYpcaTKuwiap
Kypuum Wncosuk Tomcosnk
1 | Hexnanran K u 1T °C Gytuaa
IOMIIIOKJTAHHII XapopaTn i 100 L
2 | YWsnnysyanmuk MHTEpBAIA 97-100 112 120
3 Beron yayu anresus 0,17-0,18 0,17-0,19 0,19-0,23
4 Maxxammx  6¥iuua cysra
IH/TAMIIMITHK K-TH. Gl G 08
5 1 KT MAaCTHKAHUHT
MYIKAIIATH KRiMaT, oM. 6 TE0-760 e
HoKIapHu 3MWIA y9YH MOTOHak TEKHCTIL OCTOHHT KHCTHPMATADHMHT  acocui
(usHK-MeXaHHK Ba IKCIUTy ATAHOH-TEXHUK Xoccanapy 8-xa/IBaI/Ia KeXTHPUTAH.
8-xa/Ban
T/p K¥pcarknaiap nomn Muxnopu
1 | Tux ro3anuxa necnkka guqavmmmm Yek1aHMaran
2 | Kucrapmanapumnr mmuimm, % xaM sMac 100
3 | Yoknapnan cusmmmm MHK/I0pH, | MapTafan xam sMac 2500
4 {IP-GO HoBda IIMBM I'  runupan ¢oifnananranma 0,0111a
OocuMaa, iyxoTum A
5 | 1 mor.metp KucTHpMa HapXH,cyM. 340-400

Iuaponsonsmust  ea TEPMCTH3AIAA  KOMIIO3HIMIAPHHART  TapKHUOHAN Taép.ram

TEXHOJIOTHACH Ky Hniaruiapaan n6opar.
i 1. Dnokcnmm maccann xuaux xaxmm wwnyta Gup Mapta Taiépaam yuys 2 kr
cMoaa, 400r Oy THngTonar, | kr aneron pa 4.5 kr TYJIMPTHY(aHIe3UT) COHHHMH:
' 2. Macca sxmmna6 apanamTupuwinG yura 200r MuKI0pa TonmaTine (11D71a)
COTHHIA BA TYXTa apalallTHPHG, Y4 Xyay/ ydyH GYnax mamiwiapra KOIWIaHUG, TabMHp. a1
KolHra eTkasuiazm Ba 9okmap TYIAMpHIAIN.

‘ 3. Dnokena-6urymin Tapkubiap KyWnnarnda Tadépranau: Gurym 10xr Mukzopaa
Toprwiagu(mMapkacu  40/60),20 nmtpim  Kosomsa SpuTwiamn,500r  (cyndaran) nement

32

NpIALITHPHANG, COBUTAaHUIaH CYHI apaiammady Gomnka uammra conuuu6 10-20 autp
PUITaY CONMHAIM.

4. Onoxeua cMmostack | kr Toprwim6, 6omka paumra 500-600r 6uTymin Mo/yia Ba
500r nemenr, yara 150r nonvs>TWIME KYuMauG mMyXTa apalaliTHPHIANM Ba TabMHpJIALI
Xy/1y//1a OMp HEYTB KaTJIaMJIM M30JIAIMS XOCHT KYUIMHAIH.

5. DNoKCHI-TOMMATHIMH O€TOH Ba TeMMPOETOH KOHCTPYKUMSUIADHHUHI HYKCOHJIH
oflapuam TasMUpNam Y9yH KyHunarn Tapku6/1a Taiépirananm.

4 xr xomnosunus Tafiépaam yayn 0.5 1 Tonon(aneToH €ku 646 3pUTTHY) COIAHTAH
wommra 1 xr - 9J[-20 convHamM, 1Kr HOMMATWIMH MyM COJMHA[H, Viap IyXTa
npwranrrapuiagu(1-2ManyT). ApanamMara IeMeHT, MpaMop YHH €kM MaiffjaiaHran KyMm
Ky inam. Macea ysaykens apanamrupwiagd. Tadép apanammara 120r mukgopaa ITOI1a
KNTAIW3ATOPH KYIIAIaaM, YHU 1-2 MEHYT JaBOMH[a apalaiiTHpud HYKCOHIH TeMHPOETOH
WL MHpJIAHATIY,

Baxapwiran nnutap 6¥#nga Kyiuaarn XyJlocarapHi KEITHPHIT MyMKHAH.

| TanMupraHyRYHM I03a7ap, THPKHILUIAp TEXHWK HaszopaT[aH (H3MKaBHH ycy/uiapaa
MInK1anu6, TabMUpPIAI Y9y H J03UM GYraH Tapkub Taépnanaiy.

2. TabMupnaHyBYH €KW TYIMPHIALUIaH THPKHIUIAP CHPTH 2 MapoTaba To3alaHuob,
PUWITUYIIAP CYPHIIAA Ba THAPOM3OIISIMS KaT/aaMu(2-3 MapoTaba) cypriajiu.

3. Tynaupunran Ba THIPOM3ONSIMS KATJIAMJIapDHMHHHI COHH Ba cHpATH TEXHHAK
HnsopaT/iad YTkasuianm,gana €xu 1abopaTopus MapoUTHIa STU3aK HaMyHATapHA CHHAIIIaH
Yrkniwiraniard HaTHKaIap TaKKOCTaHa/].
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ceo-mun.gp.n. Cooukos AX. 3y ya TABCHPHIA JIECC T'PYHTJIAPIA
(TAKH)., KATJIAMH
acc. Mamxapumoe O. (THMH)

ManinyMks secc TPyHTIapH T§/1a HaMIaHTaH XOJlaTAa 3WI3HIA TaLCHUPUra HUCOATaH
HoTypryH XuecoGnanagu. ByHmadt Xonar yiapHMHTr TeGpaHMIN XapaéHuia KyMWKaiaHWIIH,
okubaT/1a KyTWIMaral KymmmMya 1epopMalys 103ara KeJIHInH OHIaH 30X/ IaHajlH.

Hamytanran secc 3aMUHIapHEHT CeHCMUK TYPFYHINTHHHA GaXoan yYyH 3WI3HIa TALOHp
NIKTHIa HUCOATaH TPYHTHHHT KyMKaJaHMII KAT/JaMH KUTMHJIHTHHM 8HAKIAI MYXHM YpHH
1yrajia.

CelicMAK Ky9 TabCHPH OCTHAAa TPYHT KATIaMHHHHT MablIyM HYKypIHTHIA a,.=a,

(IAPTHHHT 103ara KEJIHMIIH TeOpaHaéTran KaTJaMHA HKKH GYakka axpana/im.
Yiia rpyHTHHHT Ky#KalaHHII X0NaTH fo3ara KeJlan Ba KyHKanaunm katiaM (daoi Katiiam)
IGUIMHUTATY AapTHHY GajkapWIMInM OwiaH 103ara keidaan. By KaTiaM Kabpu/ja 3ca rpyHTHUHT
Ky MKaJIaHUII XKapagHu GONLIaHAIH.

bynnan xenn6 gmkKaH Xoaga (aoa KATIAMHHHI OCTKH 9ETapacH IPYHT KATJIAMHHHHD

KyWulary TEHITIMK Jo3ara KeJraH 4yKypJIMKKa TYFpH KeNaau:

% _ .
;:—g Tv.a. = CoulgPw + Gy, M

OyIJ1a ¢y~ IPYHT 3appaJlapH apo yMyMui GOFTaHMUII Ky9H

Yy TeHrnukAaH (aos KaTiaM derapaCHHA aHUKJIAII Y9yH YHH GHp 03 TaximwuiaimMus.
MubilyMKY 0gyy KYPCaTKiy IPYHT KATIAMHHHUHI MabJIyM Yy KypPJIMIHIa TABCHP STYBYM CTATHK
I JIMHAMUK Kywiap HurmHaucuaan Xocwt OYiayBan 3¥puKuIUIapan udopataiaun. YmyMuh

JlenuHrpan,

3
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Xon1a ymly KYpeaTkdd IPYHT CHPTHra KYMWIraH TAIIKM KOKIaH (0;) Ba TPYHTHHHI cod)
OFUPIHTHIAH (¥, Z) 1034ra KETYBYM 5YPUKMITBMHET TMHAMHK XOJIATHHA Hoatalin, ShHH:
Opun = Ozmt+ YwZ 2
Arap IpyHT KaTJIaMH{ CHPTHTa TAIUKH 10K TaRCHP TMAca (07 = 0), v Xo/1a IoKopHjlard
TEHIVINKHH KYHHIarn KYpUHMINIa E3M10 My MKIH;

2_):,; Tv.a, = ywzigpw +cy 3)

Iy Gunan Gupra npod. Meapenen C.B.HUHT TabKHIAINYA 3HI3HIAHMAT TeOpanuml
Raepu T Typam Terpamap ydyH Typimda KWHMarra sra 6y:m6, MaloHHHHT TPYHT
mapourura Gormuk 6¥aamm . Bup xuHcam TPYHTJIAp y49yH THHHT KHiMatH xcmﬁaM
Ka/IMHIMIA F] Ba 3appalapHUHT TeGPAHMIN TETHIHra GOFTHK Oynumy Myamtng ToMoHHIaH
YTKaswiran kY1ia6 TaxpuGanap/ia Ky3aTHITaH, TLHE:

_aH
T= =y )
Ba
ac _ -
i ke )

OyH1a — k. - cefficMuk koo dumment.
(4) a (5) ndonanapan nasapya TyTH6 (3) H1 KyHuaruda TacBHpIIANI MyMKHH;

0,64y, k.H = yyzigp, +c, ©)
Y6y TeHrmuMkIara z GM3HMHT XoMaTda aosl Katiam 9YKYpIHTHEE (/g ) ndoganakn.

Byuu sbru6opra osicax:
0,64 KywH—
lo= cYwH—cy 0
Ywtgow
(7) npona xapkammait xycycu# xon yayn TeOpaHUIIHMET GONUIAHFMY BakTHAa (1=0)
TPYHT KahpH/a io3ara KEIVBYM (aosl KaTIAMHMHI JacT/naGku HyKypJIATHHA AHMKJIAIITa
HMKOH Gepau.
YHAaH Ky3aTWIMIIHTa k§pa, aod KaTiaMm
TE3IAHNIIN (@) HAHT MEKJIOpHUTra GOFITHK,

1- pacMjta TakpuGa YTKasmwiran JeccuMOH IPyHTTa Xoc lo= f (¢v) 9n3ma xenTupunran.

YHIaH Ky3aTWimmya TeGPAHAETTaH TPYHT 3appajapy 0pacHiaru yMymult GornaHuIn Kyqd |

(cv) MAKIOPHHHHI XapKaH/all opTHIIE a0k KaTIaM KATMHIATHHE [, KHCKApHIIHTa 0.0
Kenaam. Bynjiait Xomarau (7) udogaan xaM KysaTuu MYMKHH.

JleMax, 3u13mia KapaéHuJa 3aMHH Kabphia fo3ara KeNyBYH KyWKajiaHUII KATIaMMHA
AHMKJIAIN/la TPYHT 3appajiapu apo GOFMaHUIT KYUH 3NTra Xoc aXaMHATTa 5ra HKaH,

.

80 I'pynr Ne7 MpyHT Ne7
a=3000 mm/c?

60 ®=3000 mm/c’

40

20 : \

Dao1 KaTIAM KETHIAKM, CM

o

- e —— . — »,..u
002 004 006 008 010

—

boeaannm kyan, Mlla

1 pacy. @aon kamnavnunz dacmrabru karunauzu Gunan
Yymymuii Goenanuwe Kywu opacuoacu Goznukaux. Ipyum-néce
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Ba VHMHI KUIMHIMIM aBBAJI0 3WISWIA

I 'pyHTHHHI GOENAHHMII Ky9H OPTHIIM CHJIaH YHMHI MyCTaXKaMIMIH Kynasia. JleMak
VIMHT ceMcMAK 3YpHKHMINTa KApIIIMTH XaM opramu. Arap (7) ndogagarn ymymuit

GOIIMHUIT KYYHHHA TAIIKWI 5TyBYWIapra Kparcak , AbHU:
o= cp t Cp, ®)
Oy 114 ¢, - CYB KOJUIOMJ XyCY CHSTHTa 5ra G¥fiIran oMok, GOrIaHA
KyuH;

) = 'PYHT 3appaiapy apo GuKp GorlaHuII KyqH.
3aMuH  TapkuOWZArd TPYHTHHHT XOJATHIa KapaG GOFJQHMII KyWIapd TypJiAda
(YMImMEE Ky3aTHIl MYMKHH. YHJa SHT GYII, TyNa HamJIaHTaH JecclapHAHT ceMcMuK
\§puKmnra HucGaTan KapIIMIATH Ky#uiaruda noartanaiy:
*°=cy )]
By 5ca Maskyp IpyHTIapHHHT KyWKalaHHmra HicOaTaH MOMWLIATMHH Ba yjapja taon
KaTUiaM HHcGaTaH 9yKyp Gymmmmpy k¥pearany. I pyHTHHHT GyH/al XonaThga hao KariaM
KWIHIUIMTE (akaT IOMINOK GOFIaHHII Ky9ura GorauK 6Ym6 (yauar Kuiivarn 0,1 — 5 Mlla),
WHINOOT OFMPJMTHAAH [03ara KeJYBYM THK 3YPUKMIIHMHI Tabcupu Oynmaiimu. (9) udoma
NCOCHIA TYJIa HamJIaHTaH IOMIIOK XOJNaT[ary Jiecc TPYHTJIApHUHT JHMHAMHK HOTYDFYH/IATH

NOKHIA XYJI0Ca KWIHLT MYyMKHH .
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2 pacm. a0 KATIAMHHHT 1aCTIa0KH KaJMHIIUTH Ba FOMITOK,
GOF/TaHHII KyWIapH opacuiard GOFIHKINK
Yiuly XyJOCAHHHI XAKHKATTa SKHEJIMTMHM WIMAM 0faCHMETIapa KeITHPWITaH — CyBra
1Y Hunran rpyHIapia 6apno STWIraH —HHIIOOTIADHHMHT 3WI3ANA  OKuOaTHIarn
HIMKACTIAHALNLIAPH XaKAZArd MACOJUIAP TaCHKIANIA.

KaMm HaMJIMK{ar¥ Jiece TpyHTIapH/ia 5ca IOKOPU/IAry XoaT GupMy H4a Golnkada Keqa .
VilapnuHT TapkuOHMAa WINKATaHWI Ba OWKp GOFNIaHHMII Ky'WIapHHHHI MaBy/UIATH
Napkan/al maport/a XaM (haosl KaTiaM erapacHHu KHCKapTHpa/i.

TaxpuGatap KypcaThmmura kypa MabiyMm Imapommiapia 7 udoxa Epaammia
MIMKJIaHAZMrAH  KyMKQIAHMOIHMAT ~GOLWIAHFMY 4yKYpAMTMHH TDYHT KabpH O¥iiab
OPTMIIMHA XaM Ky3aTHII MYMKHH,
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