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Juccepranusuisik uim M. Pa3zakoB ateiaaarsl KeIprel3 MaMIIEKETTHK TEXHUKAIBIK
YHUBEPCUTCTHHUH aBTOMOOWIIb KaHAa TEMHUP KOJJI0PY, KOMypesep >KaHa TOHHEIICD
KadeapachlHIa aTKapbLUITaH.

Nanmui xetexkuncu:  AncemeroB Myxrap UykaHnoBu4
TEXHHUKA WIMMIEPUHUH KaHIUAAThI, Ipodeccop,
. Pa33akoB arbiHaarel KeIprei3 MaMaeKeTTUK TEXHUKAIBIK
YHUBEPCUTETHHUH aBTOMOOWJIb >KaHa TEMUDP >KOJIOPY,
KeIypeJsiep >kaHa TOHHeIep KadeapachlHbIH podeccopy

Pacmuii onnonenrrep: Kusuioaes A0abl KusisidaeBuu
TEeXHUKa WINMACPUHUH JOKTOPY, Ipodeccop,
JL.b.I'onuapoB arbiHmarel KazaxcTtaH aBTOMOOMIIb-3KOJ
WHCTUTYTYHYH T€XHOIAPKBIHBIH JTUPEKTOPY

Kapumos Dpkun MamanoBu4

TEXHHUKA UIMMIEPUHUH KaHIUAAThI, TOLICHT,

akageMuk M.M. AnpiieB arbiHAarsl Ol TEXHOJIOTHSUIIBIK
YHUBEPCUTETHHUH KOJJOHMO MEXaHUKa KadeIpachIHbIH

OaITIBICHI

KerekToouy yoMm: Kpipreiz  Pecny0iMKachblHBIH ~ TPAHCHOPT  ’KaHa
KOMMYHUKAIMSLJIAP MHUHUCTPJIUTHHE KapamrTyy
«KBIPrbI3K0JTPaAHCI0J1000pP>» 10J1000PJ100-U3U1/100

HHCTUTYTY MaMJIEKeTTHK HIIKAHACHI.
Haperu: 720020, Keipreiz Pecriybnukacel, butkek maapsl,
CamaH4uH Ke4ecy, 6.

Huccepranusapl koproo 2024-xbeuinsia 26-saBapeiaga caat 14:000e 1.Pa3zakos
aTbiHaarel KeIprel3 MamIeKeTTUK TEXHUKAJIBIK YHHUBEPCUTETMHUH *aHa b.H. Enbiun
ateiHgarel  Keipre3-Poccust  CraBsiH =~ yHUBEPCUTETHMHHH — ajIbIHAArbl  TEXHUKA
WIMMJICPUHUH  JOKTOpY (KaHAUZAThl) OKYMYIITYYJIyK JlapakacblH  U3JIEHYYTO
JIcCEPTAlUSIIap Ibl KOpProoro OareITTAITaH JI 05.23.664 IUCCEPTALUSIIBIK
KeHemUHUH oTypymyHna, 720020, Keiprez Pecmybnukacel, bumikek 1., Mangsi0aes
ked., 34,0, YoH >xbliibiHAAap 3aibl gaperu OotoHua eter, www.kstu.kg, Tem: 0(312)
543561, dakc: 0(312) 545162. [ducceprauusiHbl KOProOHYy OHJAMH ©TKOPYYHYH
nIeHTU(UKAIUSIBIK Koty https://ve.vak.ka/b/052-cxc-nsg-nbk.

Hucceprauma  meHeH  WM.Pa33akoB  arteiHmarel  KbeIprel3 — MaMJIEKETTHK
TEXHUKAJIBIK yHUBepcuTeTHHHH (720044, bumikek ., Y. AiitmatoB mip. 66) xana b.H.
Enbiiun  ateiagarsl  Keiprei-Poccus CnaBsn yauBepcutetunud (720000, Bumikek .,
Kues xeu., 44) xutenkaHamapeinaa xana https://vak.kg/diss_sovety/d-05-23-664
TUPKEMECHUH/IE TaaHbIlIyyra O0JIOT.

Astopedepat 2023-xbu1abIH 18 AexaOdpbIHIa TAPKATHUIIBI.

JluccepTanusibIKk KEHEIITHH
OKYMYINTYY KaT4bICHI,
T.M.K., JOLICHT Mapan6exoB H. K.


https://vc.vak.kg/b/052-cxc-nsq-nbk
https://vak.kg/diss_sovety/d-05-23-664

NIITUH KAJIIbI MASMYHY

JluccepTanMsiHBIH TEMACBIHBIH aKTYaNAyyJayry. Keipre3 PecyOnukaceiama
KYPTYHUYJIOPAY KaHa JKYKTOPAY TaIlyylapiblH OackIMAyy Oeayry aBTOMOOWIIb
yHaaChl MEHEH JKYPry3YJeT, OIIOHAYKTaH ©JKOHYH SKOHOMHKACHIHBIH OCYIITY
KOJNOPAYH Y3yHAYT'YHa JKaHa y3aK KbI3MaT KbUITAHABITHIHA KO3 KapaHIbI.
ABTOMOOWJIbP JKaHa TEMHp IKOJJOPY THJIKCIUK WHKCHEPAUK KypYyJIyIITapIbIH
aXpIparplc Oeyiyry OONyIl caHalraH ap TYpPAYY TPAHCIOPTTYK KypyJMaiap bl
KaMTBIUT.

ABTOMOOWIIb KaHAa TEMUP >KOJJIOPAYH KypyJylly TpPaHCIOPTTYK >Kacajima
KypyJManapJiblH KONl caHAarbl Kypyjylly MEHEH OailslaHbllTyy, aHTKeHU KbuIprbi3
PeciyOnukacel  Toonyy — Jokamm3amusara @ 33, ail  reoMopdOOTHSIIBIK,
TUAPOTEOJIOTHSIIBIK  JKaHa TEOCHHKJIMHAIIBIK TY3YMIOP CBHISKTYY SKOJJIOPIYyH
TUJIKETIUK OHYTYITY YUYH KONTOTOH TOCKOOJIAYKTap MEHEH MyHe3aemeT. by yaypaa
KOMype  KypyJMallapbl KOropyJa OCJITWIEHTeH THAPOTCOJOTHUSIIBIK  JKaHa
CEHCMOJIOTHSITBIK KOUTOMIOPAYH HETU3TH KOHCTPYKTHBAYY Y€UUMHU OOJTyT caHaar.

byn xypynamamapael KypyyHYH HaTBIMDKAIyyJdyry KOOYHU® TEXHUKAIIBIK
’KaKTaH MaKCaTKa BUIAMBIKTYY, DKOHOMMKAJBIK JKaKTaH Maljanyy KypyJaMaiapIbH
KOHCTPYKIUSIJIAPbIH KOJJIOHYYJIaH, KONype KypyyJda *aHbl palMoOHAIIYy KypyJIyll
MaTepHalIJIapbIH KUPTU3YY/AOH KO3 KapaH/bl.

CelicMHUKaIBbIK palOHAOP YUYH 3aMaHOan Kemype Kypyyla e3rede 4YOH poJib
KOIMype KypyJIMaJlapbIHBIH CEMCMHKAJIBIK TaaCUPTe TYPYKTYYJIYTYH KOTOPYJIaTyydy
MaTepHaNIIap/abl ’KaHa KOHCTPYKTHBAYY CXeMallapAbl KOJJIOHYYTa TAaHbIK.

ABBIpKBI yuyplia KOJJAOHYYHYH KEHHPU MpPAKTUKAChIHA MOJMMEPIUK >KaHa
KOMITO3UTTUK MaTepHayiiap 233, ajlap O3[epYHYH WHKEeMIYY IUIACTHKAIBIK
MYHO36MOJIOPY MEHEH CEUCMHKAJIBIK TYPYKTYy OOJTOH KYypYyJIyIITYH ap KaHmau
MaceseliepuH dede anpimar. JKacanma Kaydyk, He(QTEXUMUSIIBIK MPOAYKT, XKOJIYH
YCTYJIOpYH KanTooao, ae(GopMalusiblKk TUTHINTEPAE, IMapHUPJICpPIS, TasHBIY
OOJMYKTOPYH KypyyJda KeIype KypyJaMajapblHbIH pPE3MHA-METAJUIIBIK TasHBIY
OenyKkTepy KaTapbl KEHUPH >KaHa WHTWIMKTYY Kojgonyinar.  CelcMUKaNbIK
OMUCCHUACH KOTOPY OOJTrOH paloOHAOPAO CEUCMHUKANBIK KYdTy (PHEPTUSHbI)
OM3OJIALIMSIIOO0 YUYH PE3MHA-METaJUIIBIK TasiHbIY OOJYKTOPYH KOJJOHYY MBIHAAM
MacCeJIeHUH 2H aKTyalllyy YeUUMH OOyl SCENTENET.

byn keiireitny C.A. bepumreiin (1930-1938-xxk.), I.H. Kapuusamze (1957-
1974-xx.), B.I1. UynnaenoB (1965-1980-xx.) JL.U. MemepsikoB (1960-1963-xx.),
B.K. Kopuarun (1963-1975-xx.), I'.A. Tlaccex (1965-1980-xx.), E.A. Kymum
(1980-1990-xx.), T.O. OpmonbekoB (2005-2011-xx.), Y.T. beraimes (2005-2018-
x0K.), M. Y. AnicemetoB (1986-2022-x0k.) jkaHa Oanika OKyMyIITYYJIap H3WIICIIKCH.

Pe3nHa-MeTaImABIK TasHBIY 0OIYKTOPY O0JIOT IIacTHHAIApIaH albIpMaIaHbITI
KOIype KypPYJIMaChIHBIH TasHBIY OOJYKTOPYHIO KYpPYJIMaHBIH apbIMBIHBIH dPKUHIUK
JapakajJapblHbIH JKETUIITYY CaHBIH KaMChI3 KbUIAT, Oyl KypyJIMaHbIH CEHCMUKAIBIK
TaacupJiepre KeTUIITYY TYPYKTYYJIyTYH KaMCbhI3 KbUTyyra MyMKYHIYK OeperT.

bupok, celcMUKanblK pPaloOHIOPAO JKAWrallKaH KenypeJIepaery Kajllak
pEe3MHA-METAJUIIBIK TasHBIY OOJYKTOPYH KOJIJIOHYY NPAKTUKACHl T€OMETPHUSHBIH
Oy3yJylly KaTapbl )KaHa JKep TUTHPe® YUypYyH/Ia HETH3JEPAUH TOMYpPaKTapbIHBIH
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TOPU3OHTAJIBIK KAaHA BEPTUKAJIBIK KbUIBIIIYYJAPBIHAA KYyPYJIMaHbIH apbIMBIHBIH

KOHCTPYKLMSJIAPbIHBIH OYTYHAYTYHYH HATBI>KAChI KaTapsl anapablH
KOHCTPYKTUBIYY KEMUMJIMTUH KOPCOTOT.
OmenTnn, Kemype  KypyJMaJApblHBIH  PE3HHA-METAULABIK  TasHbBIY

OOMYKTOPYHYH KOHCTPYKTHUBIYY YEUMMHUH WINTEN 4YbITYy JkaHa KbIpre3
PecryOnuKkachbiHBIH — IIAPTTApBIHAA CEHCMUKAIBIK KYYTOPAYH JIUHAMHUKACHIHIA
KypyJIManapJblH TYPyKTYYJyTYH KOropyjaTyyra >KeHIeMayy KaOblUl aJibIHTaH
KOHCTPYKTUBIYY YCUUMIEPJIMH TEOPHUSIIBIK HETU3/IEMECH aKTYyaJIyy MaceJsie 0oy
caHasar.

JluccepTauMsiHbIH ~ TeMACBIHBIH WP WIMMHI  mporpammaJjap
(10s1000pJI0P) KAHA HETW3TH WIMMUI U3WJI106 SIMIeKTePU MEHEH 0alIaHbIIIbI:

e Keipreiz  PecnyOmukaceiubiH ~ OkmeTyHyH — 2014-xbuiaein 30-
ceHTs0peiHAarel Ne 558 toktromy meneH Oekutunred 2014-2020-xwpuimapra Keipreiz
PecmyOnukachiHbIH TEMUP KOJT TPaHCTIOPTYH OHYKTYPYYHYH
HEru3ru 0areITTapsl.

e  Kuiprer Pecrybnukaceiabin OkmetryHYyH 2016-KbutaeiH 1-uromyHarst
Ne 372 toktomy wmeneHn OekutwireH 2016-2025-xkpuigapra XKojl —TapMarbiH
OHYKTYPYYHYH HETH3TH OarbITTaphl.

JuccepTaumMsjblk MIITHH Makcatbl Oonyn Keipreiz PecrnyOnukachiHbIH
CEHCMUKAIIBIK  aKTUBAYY  WIAPTTAphIHAA  TPAHCIOPTTYK  KypyJIMaJapbIH
CEHCMUKAIIBIK TYPYKTYYJIYTYH KOTOPYJIaTyydy Kemype KypyJIMalapbIHbIH TasHBIY
O0OTYKTOPYHYH KOHCTPYKTHBAYY YCUUMHUH UIITEN YbITYy CaHaJIaT.

Kowaran makcaTka :KeTyy Y4YYH TOMOHKY W3WII600 MWIAEeTTepH
aTKAPBLI/IbI:

° TUCCEePTAalMsUIBIK Wi  OOIOHYA anabuii  OyiakTapabl Tajagoo0 jKaHa
CEHUCMUKAJIBIK PaHOHIOPAOTY TPAHCHIOPTTYK KypyJIMaJap/AblH TasHbIY OOTYKTOPYHYH
KOHCTPYKIUSUUIAPBIH M3WII00 MEHEH W3WIJACHYYYY MAaceleHHH yuypJarbl adaibiHa
cepen cainyy;

o KONype KypYJMAaChIHBIH pEe3MHA-METAUIABIK TasHbIY  OOJyTryHYH
KOTOPYMAYY JKOHIAOMIYYJIYTYH JKaHa KATYyJIyI'YH aHBIKTOO YYYH YCTYHIYY
KOIMYPOHYH HMINTEITNH TCOPUSIIBIK )KaHa SKCIIEPUMEHTAIBIK U300,

o AJIC delipecyHi® CEUCMHUKAJIBIK TaacHpJepre pe3uHa-MeTAIIIIbIK
TasiHbIY 06JIYTY MEHEH YCTYHIyy KOMYPOHYH TY3YMAYK TaJIJ00CY;
° CECMUKAJBIK PalOHIOP YYYH YCTYHAYY KOIYpeJIepayH ©31ayK

TEpPMENYY ME3THIJEPUH aHBIKTOO MEHEH YCTY WHilpu THiKe OOJITOH pe3uHa-
METAJUIABIK TasgHbIY OOJyTy MEHEH TPAaHCIOPTTYK KypyJMajaplbl 3CENTee >KaHa
10J1000ps100 O0IOHYA CYHYILUTAp/Abl UIITEI YBITYY;

o KONype KypyJIMachlHbIH pEe3WHA-METAJUIAbIK TasHbIY  OeJyTyHYH
KOHCTPYKIUSICHIH UILITEI YBITYY;

JuccepranMsybiK MINTUH HWIMMHH KAHBLIBITBI TOMOHKY 10!

o KOIype KypYJMAaChbIHbIH pE3MHA-METAUIABIK TasHbIY  OOJyTryHYH
KOHCTPYKLMSCHl MIITENIUIl YbITHII, TUPOOUYTYH YCTY HWHPU TWIKETYY LMJIAHID
dopmaceiHa 33 0OMyN, MHUPUIMKTHH ONTHUMANIAyy pamuycy I = 42 cm OGapabap
0O0JTOHY MEHEH ailblpMajaHarT;


http://cbd.minjust.gov.kg/act/view/ru-ru/159198?cl=ky-kg
http://cbd.minjust.gov.kg/act/view/ru-ru/159198?cl=ky-kg

o CEeMCMMKAJIBIK KYYTOPAYH TaaCUpH acThIHJA YCTY MUPU THIIKE OOJITOH
pe3uHa-METAJUIABIK TassHbIY OOJIYTYHYH ONTUMAJIYy HapamMeTpJIepUH aHBIKTOO YUYH
dbopmynanap UIITEIUN YbIKKAH, ajap TasHbIUKA CEUCMHKAIBIK OOPUYYIYKTY
a3alTyyuyy CEUCMHUKAJIBIK JHEPTUSHBIH JUCCUNALMUSCBIH  CYPOTTOCY MEHEH
albIpMaJIaHaT;

o pEe3MHA-METAJUIIBIK TasHBIY OOJTYKTOPY MEHEH YCTYHIAH KOMYPOIOpIyH
©3YK TepMENYYIOPYHYH ME3THIIEPUH aHBIKTOO METOIUKACKHI UILITEIUI YbIKKaH, Oy
KypyJaManap/ibl KOPKYHYUYTYy PE30HAHCTBIK KyOyJylmITapaH KOprod Typrax
YOUPOHYH O3/YK, aprachl3 aHa OachkIMAYy TEepMETYYJIOpYHYH aMIUIUTYIaJIbIK-
KBIIITHIK JKaHa YOAKTHUTYy MYHO3IOMOJIOPYH KOIOYTa TOCKOOJIYK KBLUTyyTa ajIbIIl
KEJIYYCY MEHEH aiiblpMaiaHar.

AJIBIHTAH HATBIKAJIAPABIH MPAKTHKAJIBIK MaaHucu. CyHymTaiaras
KOHCTPYKIIMSL ~ KOMYpe  KypyJMachblHbIH  KOHCTPYKTHUBAYY  DJIEMEHTTEPHUHE
celicMUKaJIbIK TaaCUpuH 1 Oayuira TOMOHIOTOT, HAThINkKaa KAaUTAIIBIK KypyTyIlKa
(MHAHCBUIBIK YbITHIMIAP/IbI YHOMJIOOTO aJIbIN KEJIeT

Ycry wuiipu  Twike OOJNTOH pe3uHa-MEeTAUIABIK  TasHbY  OOJIYTYHYH
KoHCTpYKIusickl Uyit o6macteiabiH Cokynyk albuibiHAarel COKYIYK JapbIsChIHIATBI
KenmypeHyH nosiboopyHa kaHa KMTVYHyH «ABTOMOOWIb KOJNJIOPY JKaHa
aspospomaop» xaHa «TeMup KonmopAy, Kemypedepay KaHa TPaHCIOPTTYK
TOHHEJACPAN Kypyy» mnpodriaep/amiucTukTep OOOHYAa OWIMM ajblll  JKaTKaH
CTYACHTTEPU YUYYH OKYTYYy MpOLECCUHE, OWOHAON 3¢ «KBIprbl3 TEMUP XKOIY»
YIYTTYK KOMIIAHUSICB» MaMJIeKeTTUK uinkaHackiHa («KbIpre3 Ttemup xoiny» YK
MN) «Kenype oTpsiabl» KUPTrU3HITEH.

AJIBIHTaH HATBHIKAJAPABIH IKOHOMHUKAJBIK MaaHucH. TasHbldy OOTYyTYHYH
UINTEIUI  YbIKKAH  KOHCTPYKIHUACHl  TPAHCHOPTTYK  KypyJiMajapra Kapara
CEeMCMUKAJIBIK OOPUYJIYKTY a3alTaTr jkaHa KypyJylll asHTBIHBIH CEHCMHUKAIYYJIyTyHa
xapama 8% nman 12% ra 4elMHKM OUAana3zoHA0 Kemype KypyJMallapblH Kypyyda
MaTepHaIIapAblH YbITBIMBIH a3alTaT.

7KaKToO0ro 4bIirapbLIyy4y AMCCepTAUNMSHBIH HETU3I'U K000J10pY:

o YCTY Wiipu TWIKe OOJIrOH pe3UHA-METAUIIBIK TasHbIY OOJXyTyHYH
UIITEIUN YbIKKAH KOHCTPYKIHUSICHI,

o pEe3MHA-METAJUIIBIK TasHbIY OOJYKTOPY MEHEH YCTYHJaH KOMmypeopIyH
©3IYK TepMeJTyy ME3THIACPUH aHBIKTOO METOINKACHI;

o CEeMCMUKAJIBIK TaacupJiep acThIHAArbl YCTY UHPHU TUJIKE OOJITOH pe3uHa-
METAJUIBIK TassHBIY OOJYTYHYH HINTOOCYHYH TEOPHUSIIBIK >KaHa DKCIEPUMEHTAIIBIK
U3WII06JI6PYHYH HaThIKaJIaphl,

o YCTY HUHpH THIKE OOJroH pe3uHa-METAUIAbIK TasHbIY OOJyTryHYH
ONTUMAJIYY MapaMeTPIECPUH aHBIKTOO YUYH CYHYIITaIran opmyanap;
o CEHCMUKAIIBIK TaacupJiepre Kapara pe3nHa-METaJUIIBIK TasHbIY OOJIyTY

MEHEH KOIype KypyJIMAachIHBIH TY3YMIYK Tal0OCYHYH JKbIHBIHTBIKTAPHI.
N3nenyyuyHYH 031K cajbIMbl. [[uccepTalusuiblK H3UJI1/1600 aBTOp TapaObIHAH
OCJITWJICHTeH TapTUIITE OyJIaKTapHbl MaigaiaHyy MEHEH jKaHa OCKUTHITCH WIMMHMA
KETEKUYNHUH WINMHK KETCKUYMITUTUHUH aCThIHJIA aTKapbUIrad. TeopusIbIK H3UII/I00,
aJapJpl TANI00 KaHA JKBIMBIHTHIKTAPBIH KAIMBIIOO aBTOP KaHA MIUMUN JKETCKYHCH
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TapaObiHAaH aTKapbUirad. KOHCTPYKTHMBIYY UYEUMMIIM MINTEN YbITYY JKaHa
IKCTIEPUMEHTAIIIBIK U3UJIIO0JIOP JKEKE aBTOP TapaObIHAH KYPIy3YJIToH.
JluccepTauMsHbIH  KbIMBIHTBIKTAPBIHBIH ~ aNpo0anMschl. OMI€KTUH
HErM3ru o00J0py ’KaHa aillpbiM OedymzIepy TOMeHIery epiepae OasHaairaH
xkaHa Tankyynanran: 2015-xeurman 2022-xeuira yeiimH H. McaHoB aThiHmars
KbIprei3a MamiieKeTTUK KypyJIyll, TPAaHCHOPT *KaHa apXUTEKTypa YHUBEPCUTCTUHUH
WIMMHAM ~TEXHUKAJIbIK KOH(GEpEeHUMsUIaphl; TEXHUKA WIUMJIEPUHUH JIOKTODY,
npodeccop P. C. KapranbGaenun 60 >XbpUiAbITbIHA apHaraH «TpaHCIOPTTYK
KypyJIMalaplpl Kypyy JKaaTblHAArbl HMHHOBauusuiap: KameinraHnyy, kewreiinep,
NEpPCHeKTUBANapy» aTTyy »dJ apaiblK WIMMUN-TIPAKTUKAIBIK KOH(PEPEHIIUSICHI
(Bumikek, 2016-xk.); CelicMUKaIBIK TYPYKTYYJIyK KYpY/ylly >XaHa CEHCMHUKAIBIK
pationnomtypyy 6oronda Xl Poccust Ynyrryk kondepennusicsl (Mocksa, 2019-x.);
CelicMHUKaIBIK TYPYKTYYJIyK Kypyiaymry OotoHua |V 31 apanblk  uinMuii-
NpakTHKAIBIK KoHpepeHnuschl (bumkek, 2023-x.); «3aMaHOan WIUM: aKTyaayy
Macesenep, JKeTUIIKSHIUKTED jKaHa MHHOBALMIIapy aTTyy »Kalll OKYMYIITYYJIap/IbIH,
aCMUpAHTTAP/JbIH, MAarucTpaHTTapAblH JKaHa CTYJISHTTepAUH 65-311  apajibiK

TapMakTbIK  WJIMMUNA-TEXHUKaNbIK  KOH(pepeHuuscsl  (bumkek,  2023-x.).
«ABTOMOOWIIb  KOJAOPY aHa a’poixpoMaop» kaHa «Temup xonmopny,
KeIypeepay xKaHa TPAHCIIOPTTYK TOHHEJAECPAU Kypyy»

npoduiaep/aAMCTUKTEPUHUH  CTYACHTTEPU YUYYH KYpPCTYK J10j100piioo OoroHYa
METOAUKAIIBIK KOPCOTMO HILTEIIUIT YbIKKAH.

JuccepranMsaHbIH HATBINKAJIAPbIH O0acbuIMasIapaa TOJIYK
YarsABIPbLILIN. J{uccepTanusaabiH Heru3ru Ma3myHy KP JKAKHbIH THU3MecnHeH
9 unumuii Makanana, aHblH nunHAe KPaen teimkapker PUHIL Tusmecunen 3
Makanasa >kana 1 MoHorpadwusaa >kaphisIaHTaH.

JuccepTauMsHbIH TY3YMY KaHa KejJoeMy. [luccepranus KUpHUIll CO3A0H, TOPT
0eyMII6H, KOPYTYHAYJlaH, KOJJIOHYJITaH aJaOusTTapAblH TU3MECHUHEH jKaHa
TUpPKeMeJepaeH Typar. TeKCTTMK OeJyK THUpPKeMeJepayd KOIIKOHJAO MalllluHKara
Oaceuiran 218 Oapakra Oepunun, 68 cyper, 28 Tabnuna xaHa 185 artamwlmirarst
agabusITTap TUBMECUH KaMTBIUT.

JAUCCEPTAIMAHBIH HET'U3I'U MASMYHY

Kupum ce316 TeMaHbIH akTyauayylyry, H3WIIeeJepAyH OarbiThl >KaHa
JUCCEePTAIMSUIBIK UINTHH SKaJIbl MYHO3/6Mecy adbUIblll OepuireH. MakcarTapsl,
M3WIO6HYH MWIIETTEPH, WIMMHI >KaHBUIBITBl JKaHA AJIbIHTAH HAThIMKaIap/bIH
IPAKTUKAJIBIK MaaHUCHUHE KapaTa 0aa OastHIanbin OepUIIreH.

Bbupunun 0eaymae «M3uiaeHUN )KATKAH MacCeJeHNH Yy4ypAarbl adajabIHA
cepen cajayy» abOanel kapanraH. OIIOHIOM d5€ pe3uHa-METAULABIK TasiHbIY
OOJIYKTOpYH KOJJOHYYHYH NPAKTUKAJIbIK Macelelepyu aHa MIUMIUH Oy
TapMarelHAArbl  Oamika aBTOPJOPAYH TEOPHMSUIBIK JKaHA SKCIIEPUMEHTAIIBIK
U3UJ1/166JI0pYHe CEpEIl callyy KapajraH.

MMmapaTTapiblH  jKaHa  HHXXEHEPAMK  KypyJIMalaplAblH  CEHCMMKaJbIK
TYpyKTYYyJIyI'y JKaHa aJapAblH OOPYYJIyK JIWHAMUKAChlHA PEAKLUACH KOHYH[O
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macenenep A.X. A6xyxabapos, .M. Aiizen6epr, M.U. Ancemeros, T.2K. Kynycos,
K.C. 3aBpueB, Kapuusamze, M.JI. Kyryes, A.T. Mapydusa, A.I'. Hazapos, T.P.,
Pammmnos, A.B. Pyxanze, ¥.T. beranues, A.M. 3ynnyes, O.A. HcakoB xaHa Oaiika
aBTOPJIOPYH SMI€KTEPUH]I€ KEHUPU TapaJiraH.

TpaHcnopTTyk KypyJimanap ’kaHa >koiayH uHppary3ymy A. Kusmbaes, A.A.
AcanoB, M.D. I'm6mman, C.X. JlocranoBa, H.2K. Manan6ekos, .M. Kapumos, P.A.
XKymabaes xanHa OamkanapablH SMIEKTEPHH]IE YarbUTABIPBUITaH.

YceTyHnan KemnypenepayH TasHblY OeJYKTepy CeWCMHKaJbIK Taacupiep/e
KONYpeJepAYH TalKajlaHyy MYHe3YHe Taacup OepeT, MbIHAA >Kajlak pe3uHa-
METAJUIJBIK TasHbIY 0OJIYKTOP KypyJIMaHbIH apbIMBIHBIH MACCACHIH TastHbIYTAH OOy
Typat, OMPOK XEp TUTUPOO YUYPYHIA KypyJMa AapbIMBIHBIH TasHBIYTAH YBITHIM
KEeTUIIIMHE KapIibl HATBIMXKATYy KaMmcbi3gabaiT. KypyiMa apeIMAbIH TasHBIYTAH
YBITHIN KETUIIMHE KapIIbl TYPYY YUIYH, YCTY UMPHU THIKE OOJTOH pe3WHA-METAJUIIBIK
TasiHbIY 0OJIYKTOPYH KOJJAOHCO OOJIOT.

IKUHYH 06YM10 «Y CTY HHPH THIKE 00JITOH Pe3MHA-MEeTAIABIK TASHbIY
06JIYKTOPYHYH YbIHAJIYY a0aJbIHBIH TEOPHUSIBIK HM3WJI00J16pY» YCTY uiipu
TUIKE OOJITOH pe3WHA-METAUIJIbIK TasHblY OOJYKTOPYHYH YbIHAYY aOalbIH
U3UIIZIOOHYH TEOPUSUIBIK acleKTUJIEpUHE apHalraH. TasHb4 0eayKTepyH 00pOopayK
’aHa O0pOOPIOH THIMIKAPKI KbICYY YUyPYH/Iarbl UbIHANYY, aJIapAblH KaTyyJIyTry >kaHa
YCTY Terepek-UMIMHIAP OOJTOH KOIype KypyJjMalapblHbIH TasHbIY OOJYKTOPYHYH
YbIHATYY-IehopMalisUIbIK adajblHA TAIA00 Maceseliepy KapajiraH.

N3unnee ob0bexkTHCH: TpaHCIOPTTYK Kypyjimaiap, >XOJIJIOPAOTY Kemype
KypyJManapsbl.

N3unnee npeameru: Kemype kpyyiManapblHBIH TasHBIY 0OIYKTOPY, KOMYpe
KypyJIMaJlapbIHBIH Pe3UHA-METaJUIIbIK TassHbIY OOIYKTOpY.

N3unnee bikmanapel: Juccepranusaga TEOPHUIBIK KaHA SKCIIEPUMEHTAIABIK
U3WII1067I0pAY KaMTBHITaH KOMIUIEKCTYY METOJ, YeKTYY AJIEMEHTTEPINH METOAYHYH
HErM3MHJE CaHbIK MOJIEN/160, OLIOHAO0N 3Jie pe3uHa-MEeTAUIABIK TassHbIY OOJYTYHYH
KaHbl ~ KOHCTPYKTHUBIYY UYCYMMHUHUH  (QUHKAIBIK  OKCICPHUMEHTHH  TY3YY
KOJIJIOHYJITaH.

Yecry mmnuHap OOJITOH pe3rHa-METAIUIABIK TasHbIY OOJYKTOPYHYH YbIHATIYY
a0aJIbIHBIH TEOPHSUIBIK M3WINOOJIOPYH Taiaoo ['yK MbIH3aMblH ©3repTyy MEHEH

KYPry3yJaer:
a-b-G-m, Ah-F-3G (a>2 m, _Ah-F-3G y
3¢,  h, P

h;

P = Ah; - =
' Chh? hp

Oy JKep/ie KO3 KapaHIbLIbiK M ,

M, = (=) - )

h; 3Ch

pe3uHaNbIK [UIACTUHKA IJIaH/a ©3YHYH OeTr OoroHYa aedopManusiiaHblIbl MyMKYH
AMEC, ajl SMHU PEe3UHAaHbIH TYPYKTYY KOJOMYH CaKTOO aHbIH KalTal OeTHHHUH
TOMIIOMYN KETHUIIMHUH 3CEOMHEH KaMChI3 KbUIBIHAT JEreH O0KOMOJIOPIyH
HaThIIKacbIHAA pe3nHa IJIACTUHKAHBIH KaTyyJIaHBIIIbIH MYHO31664Y
KO3 PULMEHTTH OUIAUPET.



MpeiHaaii 605K0MOJI METalT apMaTtypa MEHEH ©3/1epYHYH OaljaHbill OeTTepu
0OIOHYA TassHBIY OOTYTYHIOTY PE3UHAIBIK KaTMap OEKeM >KaObIIITHIPhIITaHbIHA KaHa
Oyn 6ertep aedopmanusianOai TypraHbIHA 6apa6ap

I'paduxre (1- CYpOT) M, xe3 KapaHIbLIbIIbI ; xana m, = 0,95 ap Typayy
MaaHujie OOJITOH y4ypJa ; KATBIIIBIHAH KOPCOTYJITOH.
l

Orepae M, ® (1) bopmackiHbH KO3(Q(UUEHTH apKbLTYy Oepce, anaa YoryJran

K63 KapaHJIbUIBIK Hakiaa 00JIoT:
— a-b 2)
2(a+b)h; (
Mpbingal ke3 KapaHAbUIbIK rpadukTe KepceTyiareH (2-cyper). M xy3yHmae

a o
- =2,33 KaThIIIbI MEHEH OMp MIPHU CHI3BIKTHI KOJIJOHCO OO0JIOT.

a o 9
Orepae Y =2,33 Karblllbl MEHEH TasHbIY OOJYTYHYH WMUPEHUTCHIUTUH 3CKE

alraHja, aHAa >KaKbIHAATBUITAaH Jcenrteenep Y4yH m, = 0,95 MeHeH rpadukTH
(2-cypet) xommoHCO OOJIOT K€ WII KY3YHIOry WMHPEUTCHIUKTH JCKE allyy Kepek
6onronno 1- Tabnuia 6oroHYa Tareipaak 0oJIOT:

1-tabnuna — W xxy3yHaery uipeirenamx

a 1,5 1,0 0,83 0,5
r
m, 0,81 0,93 0,95 0,98

ApaJ'IBIK MaaHUJICP MHTCPIIOJIALNA OoroHYa KaOBII aJIBIHAT.

M, Mp
[ a
500 = a_ 1o - =1
ay? b ’
M, = (fc)  m, 300
400 |- h (E)z
m, =095 250 — _\n) . a
. Mo =3¢, ™ 5= 15
r P 20077 m, = 0.95
T 150 —
200 |~
1004 2233
- =2
50
100 =
a T T T T 1 >
5 % @ | e & 0 2 4 6 8 10 12
a
1-cypet — - laH M, xe3 2-cypet — @ ten M, xe3
KapaHIblIbITBIHBIH TpaQuru KapaHbUIBITIHEIH Tpaguru

Ycry umnuHap OONroH — pe3MHa-METaUIIbIK  TasHblY ~ 0OJyKTepYHYH

C
BEPTUKAIBIK KaTyyJIyTy C—x KaTbIIIbIHAH a0JaH a3 Ke3 KapaHAbl OOJIOT, OIION 3JIe
y

C
ydypJia TOPU3OHTAIYY KaTyylyry Oup Heue Koy, C—y KaThIIBl KaH4da 40H 00JICo,

X
OILIOHYO KOIl KOTOPYJIANT.



bopbopioH  ThIMIKapKel  KbICYy MEHEH, OIIOHJIOW 23Jie  KaTyyjiaryy
kodhpureHTrH amyyra 60J0T:

M= a’+b-G-a; ba* 3G-a (a>2 c
o h3 - 12-h, ht M
Karyynaryy koadduiuentu

M, =4 (hil)z -C,  Oomot (3)

AnbiHraH 00pOOPAOH THIIKAPKBI KBICYYAarkl KaTyylanyy Ko3(pQGUIueHTHHUH
TYIOHTMAChl JKaJlMaK TasHbY O6nyry Y4YyH Aa, YCTY UWJIMHIAP XK€ KAHTAWBIHKBI
OOJTOH TasHbIY 06JIYTY YUYH Ja KapakTyy OO0JOT.

bupok, KOMYPOHYH KypyJiama apbIMBIHBIH Y4yHYH OypuTyK
aedopManMsUIapelHAa  YCTY IIWJIMHAP OOJNTOH  pe3WHA-METAUIABIK  TasHBIY
OOJYKTOPYHYH HINTEHIMHUH HATBIHKACHI, TasHBIY KECWIWIINH OypraHia, pe3nHa
TassHBIY O66IyTY 60POOPIOH THIIKAPKBI KBICYY1a AIMEC, KBUIABIPYYAa UIITSUT

MebiHga yuyp

M=r-ab-t,=1r-ab Ghi Oapabap 00JIOT. 4)
p
Orepjie yuypAyH TYIOHTMAachlH OOpOOPAOH THIIKAPKbI KbICYy YYYH TYIOHTMa

CBISIKTYY alJIaHJbIpCaK, aHJa Ou3/e
ba3Ga 4 1 ba3Ga
M = P = -M

4h, 3 (g)z T 4n, P2
T
AUBIHTaH 3KU KaTyynaTyy KO3((GHUIUEHTHH CaJbILTHIPYy MEHEH, KOIYPOHYH

KypyJiMa apbIMBIHBIH TasHBIY KECWJIMIITEPUHUH OypuTyK nedopmarusiiapbiHa YCTY
MWINHAP OOJTOH TasiHBIY OOJYKTOPYHYH HATBIKATYy HINTEIINH KaMChI3 KbUTYY

0oJj0T (5)

MYMKYH. % =2,33 xaHa % =0,83 mapTeiHIa TOMOHKYHY ana0bI3 (2-Tadnuia):
2-tabnuiia — TassHbIY KECHITUIIITEPUHUH OYPUTYK JehopMaiusichl

a/ 3 10 30 40 60

Mg, 4,2 38,1 |[67,8 |1525

Mg, 1,3 1,3 1,3 1,3

Orepae KypyJIMaHBIH apbIMBIHBIH OypuTyk nedopmanusiapblHaa YCTY
HWIMHAP OOJITOH TasHbIY OOJIYKTepYy II3pJUK KaTyyjaHOaca, aHAa KypyJIMaHbIH
apBIMBIHBIH TOPU3OHTAIABIK AePOopMalUsUIapbIHIA YCTY IMIMHAP OOJTOH TasHbIY
0OJYKTOPYHYH KaTyyJIyTy JKajllaKKa CalblIITEIPMAaIyy KOTropy.

Karyynaryy koagdunuentu

a\% h;

Me=1+ () 2 Gy

byn xosddunuenttu >xanmak TasHbBIY O6JIYKTOPY YYYH OUPIAUMK MEHEH
CaJBIITHIpyyTa 00JI0T.

Oapabap 0oJ10T (6)

a
" =1 KaThIIIBl YIYH IPAPUKTUK KO3 KaAPAHIBUIBIK 3-CYPOTTO KOPCOTYJITOH.
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3-cypert — % Kapara M, karyysatyy rpauru

Ycry uunuHap OOATroH TasHbIY O6JYKTOPYHYH TOPU30OHTAIIBIK KaTyyIyTyHYH
KOTOpyJlallbl  JKaJllakKa  CajJbIITHIPMANyy TasHblY  OOJYKTOpAYH KeJIeMYH
KeOONTYYHY K€ anapaarsl pe3uHa KaTMapblHbIH KaJIBIHIBITBIH KOTOPYJIaTyyHY TaJarl
KbLIAT

Yimryra OainmaHelTYy YCTY UWIMHAP OOJNTOH  TasHbY  OONYyTYHYH
UUPENTreHIuK pauyCyHYH ONTHUMAJIAYY ©J46eMIOpYH TaHI00 3MEC, aHbIH TasHbIY
O0OIYKTOPYHYH CEMCMHMKAJIBbIK TYPYKTYYJYyK TajanTapblHa k00Nl Oepe TypraH jkaHa
OLIOJ BJie¢ y4dypAa ajapAblH KOHCTPYKUHMACHIH KalMaK TasHblY O6JIYKTOpPYHYH
KOHCTPYKIUSIChIHA MaKCHUMAJYy >KaKbIHAATa TypraH MaKCHUMAaJIyy eJI4eMIepYH
JTaibIHA00 3apbUIABITEl KEIMN 4YblraT. MblHAal Taman Oomyn, OM3IMH Ke3 Kapall
00IOHYA, aBTOp TapaObIHAH MINTEIUI YbIKKaH KOHCTPYKTUBAYY TaJall, YCTY LMJIMHIP
OO0JITOH pe3rHA-METAIUIIBIK TasIHBIY OOYTYHYH KOHCTPYKIIMACHI caHanat (4-cyper).

WNiipereHIUKTUH MaKCUMAayy MYMKYH OOJITOH pajuycy CeHCMHUKaJIbIK
CWIKUHYY yuypyHaa (AB Tunkecu 00roHYa OBIPHIII, KECUIIHII) TassHbIY OOJTYTYHAOTY
pPE3MHAHBIH MIUTOOCYHYH MYMKYH OOJroH Oy3yiylly, KypyJIMaHblH apbIMbIHBIH
TalbIll KETYYCYHO MYMKYHIYK OepOereHei KbUIbIIl AaibIHAAIBIIIbl KEPEK.

A 1

_F A
Bl : A
T/“;’ VN - }El
7 — |
< / | g
7V i A
4 2

4-cypeT — YCTY IMIMHJP OOJTOH pEe3UHAIIBIK TassHbIY OOJYTY:
1- KypyJIMaHBIH apbIMBbI; 2-TasiHBIY; 3-)KOTOPKY TE€H CAIMAKTaHIBIPYy4Y;
4-TOMOHKY TE€H CAJIMAKTAHABIPYYUY; O-YCTY UMIMHAP OOJTOH Pe3UHA-METaJUIIbIK
TasiHbIY 06JIyTY
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Orepae f - cerMeHTTMH OWIMKTUTUH pE3WHANBIK TasHbIY OenmyryHyH h
KaJbIHAbITbIHA Oapabap ancak, an sMu  AB THIKEeCUHMH YCTYHO asHTYaHbI
KbIMMBLIZI00 YUypYH/Ia KaTyy TasHbY O0JIO TypraH hj KajblHIbITbIHA K60OHTco, Oyl
HIapT aTKapbLIaT.

TastHprdy  OONMYTYH KBICKaHMA, >KBUIABIPTraHAa >kKaHa ailaHApIpraHga yYCTY
WINHAP OOJIrOH pe3MHA-METAUIABIK TasHblY OOJYyTryHIery UblHAIYyyHy JKaHa
KbIMBLI/IBI AQHBIKTOO Y4YYyH (opMynanap ajblHraH. YbIHaJIyyJaap[bpl 3CENTOe0H
pEe3UHA-METAJULIBIK TassHbIY OOJIYTYHYH OMHUMKTUIMH aHa UHpEHreHIuK pajuycyH
aHBIKTOO YUYYH, TasHbIY OOJYTYHYH T'€OMETPUSIIbIK MYHO3/16MOJOpAYH KaTyylyryH
KaHa ONTHMAJIAYy ©JT4OMAOPYH aHBIKTOO MEHEH QopMmylanap jkaHa Tpadukrep
anblHrad. Ycry mwimHiap 6onron RMI meneH TasHbid O0eidyryHYH (OpMAaChIHBIH
KOO(QGUIMEHTHHE Kapalla KaTyyJlaryy Kod(QQUIUEHTTEPH TEOPUSUIBIK >KaKTaH
HETU3/I€ITeH, aHbl CEMCMUKAJIBIK TaacUpJIep]e TasHBIUTHI jKaHa KypyJMa apbIMbIH
CEMCMUKANBIK N30JSILMSIIO00 TPAHCIIOPTTYK KypyJIMalap YUyH KOJIJOHYyyra 00JI0T.

Yuynuy 06aymae «YCTy HWIMHAP 0O0JIroH pe3MHA-MeTALUIIBIK TasHbIY
06JIYKTOPYHYH CTATHKAJIBIK MYHO316MOJIOPYH JKaHA YbIHAJIYY a0ajbIH
IKCNEPUMEHTANABIK HM3WJA00» YCTY TEerepeKk IUIMHAP OOJNTOH  Kemype
KypyJMaJapblHIH  PE3WHA-METAUIABIK  TasHbY  OOJIYKTOPYHYH  CTaTHKAJBIK
MYHO3[IOMOJIOPYH JKaHAa YblHATYy alalblH OSKCIEPUMEHTAIIBIK H3WIIO00HYH
KBIUBIHTBIKTApPBl OepuireH. bopOopayk Keicyyra ycTy IMIMHApP OOJTOH jKaHa
xammak |l (0) tmOm sxana |l (4) THOM MEHEH TasHBIY OOIYKTOPYHYH OapIbIK
YATYJIOPYHO CBIHOO XYpry3yireH (3-tabmuma). CeiHOOmO oopuynayk 0,5 MyHeT
Oupaelt yOaksIT apaJIbIThIHIA 8 TOHHA/IaH KajlaMJiap MEHEH KoronraH, agaad coq 0,01
MM YEHMHKM TaKTBIKTarbl AHNCTOB CHUCTEMAachlHbIH Hporudomepsiepu OoroHYA
ACENTOO KYPry3YJreH. DKCHEPUMEHT yuypyHAarsl Temneparypa t =22°C Ooyron
(5, 6-cyper).

3-Tabnuia — Ap KaHaa cangarsl O0JIOT apMaTypa IUIaCTUHAIAPBIHAA YCTY LHUIUHID
00JITOH pe3rHa-METAIUIIBIK TasHBIY OOIYKTOPYH KBICYY MOAYITY

Beprukanapik Kbicyy Mogyny E., Kr/cMm®
0acbIM Bosot 1 6osot 2 60JI0T 3 600t 4 6omnot
Kr/cm® IJJIACTHUHACHKHI | INIACTUHACHKHI | INIACTUHACHI | INIACTUHACHKI | IIJIACTUHACHI

JKOK MEHEH MEHEH MEHEH MEHEH

0-12,8 123,1 192,0 300,0 395,9 540,8

12,8 — 25,6 155,8 265,7 441,4 556,5 711,1

25,6 - 38,4 - 323,6 551,2 715,5 866,2

38,4 -51,2 - 368,3 632,1 848,6 997,4
51,2-64,0 - 417,4 688,2 084,6 1109,8
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T o Kr/cm? o Kr/cm?

40610
A B 404-64.0 | /
. A — 6e3 CcT. IIacT. l A 7/
—52: 7
o /A\/ 4 N 32 A — 63 IUIACTHHOK
24 —}ss- e B — ¢ 2 cr. 1u1acr. I b — 4 wactunku
/\]— 24384 va
I'— ¢ 3 cr. macr. F B /
16 —z26: 16
// JI—c 4 cT. miacT. /
8 128 7 8
A
Z/ A h MM 0 1 2 3 4 5 e
0 1 2 3 4 5

6-cypet — XKanmak TasHbIY OOTYKTOPY
Y4YH OOpOOPAYK KBICYYIarbl
YBIHATYYJIApIbIH JKaHa
nehopMaIsTHBIH OPTOCYHIATbl
OaitaHbIII

5-cypet — LunmuHApIMK TasHBIY
OeayKkTepy YuyH 00pOopIyK
KBICYYJarbl YbIHATYYJIapbIH )KaHa
neOopMaITUSTHBIH OPTOCYH ATl
OaitaHbIII

Bbop6opnon Teimikapks! keicyyra | (0) tubwu, | (4) TuOu xana |l (0) TnOu xana
Il (4) THOMHAETH YATYJIOpre ChIHOO KYPry3yireH. OIMICHTUI, TassHbIY OOIYKTOPYHYH
60pOOPI0H THIKAPKBI KBICYY OOIOHYA UINTOO MYHO3Y TOPT YATYAO aHBIKTAITaH, KU
YJITYl® apMaTypa >KOK OOMyIl, ajl MU 3KH YIATYAO KaJbIHABITBI 2 MM OOJITOH TOPT
00JI0T MJIacTUHA TYPYHAOrYy apMmaTypa OoJIrOH. MBIHAAH ThILIKAphl, ajlap/blH YKo
KaJIMaK jKaHa YCTY UMJIMHJIP OOJITOH 3KH YATY KOJJIOHYJITraH. TasHblY O6IYKTOpPYHYH
KM TYPYHYH MBIHAAW Mapajjiesnayy ChIHOOJIOpY OOpOOPIOH THIIIKAPKBl KBICYY
OOIOHYa TasgHbIY OOJYKTOPYHYH OKH TYPYHYH JI9DJIMK OKLIOWI HIITEHIMH
JaNINI1ee4yy albIHTaH TEOPHSUIBIK KBIMBIHTBIKTAPABl TACTBHIKTOOTO OarbITTalraH
(7, 8-cyper).

M B
l l
T M T M, ™
S5F1175 4 e A — 6e3 CT. IUIAaCTHHOK
A — 6e3 CT. IIaCTHHOK b, b —4 c1. macTHHKH
b — 4 mnactunkm 4 }1.060 // .
40942 A, —upuq =192 KI/CMZ
A.
/ B, — npu g =16 xr/CM2 Lo 7o B, // l.* A, —npu q =32 Kr/CM2
3} 0,706 = ol Rt / - y
/\51 /(A B, —mpugq =24 KT/ ., //A2 A —mpnq =416 7/
2 -
s B; — npu g =32 Kr/CMZ 5 / /l /
2 / - V é By — npu q =32,0 K"/CMZ
/ /// A, A, —npug =128 Kr/cMz ///< B, — upu g =41,6 Kr/cM2
1 A, —mpng=192%T/ ., 1
> 1
0 2 4 6 8§ 10 0w 0 2 4 6 8 S
2 2 2 2
7-cypet — 16 kr/cm®, 24 kr/cMm” xaHa 32 8-cypet — 32 kr/cm” xxana 41,6 kr/cm
2
Kr/cM” 6opoopayk 6ackimaa 60pOopI0H 06opOopyk OackiMIa 60pOOPaOH
TBINIKAPbI KBICYY CHIHOOJOPYHYH ThIIKAPbI KbICYY CBIHOOJOPYHYH
JKBIMBIHTBITBIHBIH I‘pa(bI/IFI/I JKbIUBIHTBITBIHBIH Fpa(i)PIPPI
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Ycry mwinHAap OONroH pe3uHa-METaUIIbIK TasHbIY OOTYKTOPYH H3UIIe6]10
KBUIBILIIYYTra Y4 TeMHUp OETOH IUIMTAaHbIH OPTOCYHJA OMp 3j€ y4yypAa KU pe3uHa
IPOKJIAJKAHBI KAWTAIITBIPYYHY KaMChI3 KbUIyydy TY3YJIYII KOJJOHYJIaH, MBIHIA
YCTY LWIMHAPAUK 3KU TapaObl eMIOK OOJrOH OPTOHKY TEMHP-OETOH IIUTAChI
KBIUMBUIJlYY, ara JOMKPATTbIH TOPU30HTAJIJBIK OarbIThIHAAa apakeTTeHreHAe all
KBUIBII KETUIIM MYMKYH, OLIOHY MEHEH YCTY LWJIMHIAP OOJIOH PE3UHAIBIK TasHbIY
06YKTOpYHYH XKbUIbIIIBIH Maiina keuiat. CeiHoonop I1-125 mpeccre »Kypry3yJireH.
OKCIEPUMEHT MPOLIECCUHE NOPU30HTAIABIK KaHA BEPTUKAJIABIK KbUIBIILYY AUCTOB
cucremacsiHbiH (0,001 c¢M TaKTBIKTarsl) MPOrHOOMEpIepH MEHEH OJTYOHTOH. byn
SKCIIEPUMEHTTUH MaallbIMaTTapblHbIH HETM3UHAE YCTY LWIMHAP OOJIrOH TasiHbIY
GenyryHyH T rOPU3OHTANIBIK KY9YHYH JK€ T YbIHAIYY JKbUIBIIBIHBIH jkaHa Al (Ar,p)

TOPU30HTAIBIK KBUIBIIIYYCYHYH OPTOCYHIAarbl Ke3 Kapaudsulbik anbiarad (9, 10,
11,12, 13, 14, 15 - cyper).

Kr
T ™ emz Teop

2,0 P =20T 08

-2 n. Q
3 nj. / \\\‘
1.5 4 0,61 z
Al i

0,4

1.0
A() nn

7| o2
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9-cypet — P =20 T miapTeiHaa ycTY
UUJIUHJP OOJTOH TastHbIY OOIYTYHYH T
KBUTBIIIYYCYHYH YbIHATYYCYHYH KaHa
Al (Arop) TOPU3OHTANIBIK HKBUIBIIIBIHBIH
OpPTOCYHJIarbl K63 KapaHAbUIBIK Tpaduru
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11-cyper — P =10 1, P =20 1 xana P =30
T ApThIHAA OUp O0JNOT MIIACTUHACHI
MEHEH YCTY UMIHH/IP OOJITOH TasHBIY
OenyrynyH T TOPU30HTAIABIK KYIYHYH
xaHa Al (Aryp) TOPU3OHTANIIBIK
KBUTBIIIBIHBIH OPTOCYH/IAThI KO3
KapaH/bUIbIK Ipaduru

10-cypetr — P =10 T >xana P =20 T 6070T
TUTACTUHACKI KOK YCTY HMIHHIP OOJITOH
TassHBIY 00YTYHYH T TOPU30HTAIABIK
KydyHYH ana Al (A,,) TOPU3OHTAIIBIK
KBUIBIIIBIHBIH OPTOCYH/IATbl KO3
KapaHAbUIBIK Tpaduru
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12-cypet — P =10 1, P =20 1 xana P =30
T IIAPTHIHAA KU OOJIOT MIACTUHACHI
MEHEH YCTY UMIHHJIP OOJITOH TasHBIY
OenyrynyH T TOPU30HTAJIABIK KYUYHYH
xana Al (Ar,p) TOPU3OHTAIIBIK
KBUIBIIITBIHBIH OPTOCYH/IAThI KO3
KapaHIbUIBIK Tpaduru
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13-cyper — P =101, P =20 T xana P =30  14-cyper — P =10 T, P =20 T sxana P =30

T MAPThIHAA Y4 O0JIOT MIaCTUHACHI T MIAPTHIHAA TOPT OOJIOT TIACTUHACHI
MEHEH YCTY UMUIUHAP OOJITOH TastHBIY MEHEH YCTY UMIMHAP OOJTOH TassHbIY
O0enyryHyH T TOPU3OHTAIABIK KYdyHYH  OenyryHYH T TOPU30HTAIIBIK KYYYHYH
Kana Al (Arop) TOPU3OHTATIIBIK xana Al (Ar,p) TOPU3OHTAIIIBIK
KBUIBIIIBIHBIH OPTOCYHIATHI KO3 KBUTBIIIBIHBIH OPTOCYHIATBI KO3
KapaHIbUIbIK Tpaduru KapaHJbUIbIK Tpaduru
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15-cypet — DKCepUMEHTTHH MaaJlbIMaTTapbIHbIH TEOPUSIIBIK KO3 KapaHIbUIbITbIHBIH
CBI3BIKTYY Tpaduru

YcCTy akTuBIAYY Terepek HWIMHAP O0NroH TasHbld OenyryHyH RMI Hermsru
KaTyy MYHO3/6eMeJIepy JKalllak TasHbd Oeylyry MeHeH dai kener. byn yuypna,
MWIMHAPJIUK OCTHHIE PaMaAbIK KbUIBIIIYYJIApbIH ICCOMHEH TasHbIY OOJIYTYHIO
TOPU3OHTAJ/IBIK SKBUIBIIITAp KBICBUITAHJA Maiiga Oo0JIOT. OKCHEPUMEHTAIIBIK
MaajbIMaTTap KOPCOTKOHJIOH, KalMaK jKaHa IMIMHIPAWK TasHbIY OOIYKTOPYHYH
KOTOPYY XOHIAOMIYYIYTY Jajd KeJleT XaHa IWIMHIPAWK TasHbY OeJIyTyHIery
TOPU3OHTAJIBIK OOPUYJIYKTAp aJbIHTAHIAH KUHWH, KypyJIMaHbIH apbIMbl TapTHUIYy
KY4YHYH 3ceOMHEeH Oamrankel abanra KeJeT, MbIHa KypyjiMma apbiM TasHbIYTaH
YBIKIIAUT.

TepryHuy O0eaymae «TpaHCHOPTTYK KYpPYJIMAJAPAbIH CelCMHMKAJBIK
TYPYKTYYJYTYH 3KOTOPYJATyy YYYH KOHCTPYKTHBAYY 4YeUMM/eEpP >KaHa YCTY
UMJIMHAP O0JrOH pe3uHA-MeTAIAbIK TassHBIY 06JYKTOPY MEHEH KOIYPOJopay
ICENTOO6»  TPAHCIOPTTYK  KypyJIMaJIapAblH  CEHCMUKAIBIK  TYPYKTYYJIYTyH
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KOTOPYJIaTyy YIYH KOHCTPYKTUBIYY deunmep xana AJICThIH caHIBIK YOHPOCYHIO
YCTY OMIMHIAP OONTOH pe3MHAa-METAIUIABIK TAsSHBIY OOJIYKTOpY MEHEH KOITypeaepay
scenree kenrupwired (16, 17, 18-cyper).

16-cypet — KenypeHyH akbIpKbl 2ieMeHTTHK 3-D mMoenu
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i
17-cypet — PMT o0k kKenmypeHYH 18-cypetr — PMT meneHn kenypeHYH
CaHJIbIK MOJIEJII06 CXEMAChIHBIH CaHJIbIK MOJIEN/166 CXEMACHIHBIH

KBIUBIHTHITHI KBINBIHTBITHI

19-cypeTTe Ou3 WIITENn YBIKKAH YCTY IMJIMHAP OOJTOH pe3MHA-METaJUIIbIK
TasiHbI4 OOJIYTYHYH KOHCTPYKLUSUIAPBIHBIH ap TYPAYYJAYTY KepceTylireH. byn
TassHbIY OOJIYTYHYH apThIKYbUIBIIBl KOIYPeAery TPaHCHOPTTOH >KaaH-4aublH JKaHA
yaH Oeidykuesiepy pe3uHaHblH OetuHe TtymmnelT. Kbipreiz PecnyGnukacsiHga
YbIrapblIraH KaJUMKH JKaJlllaK pe3uHa-METAJUIIbIK TasHbIY OOJIYKTOPY KOJIJIOHYJAT.
Pe3una-MeTannablk TasHbIY 0OJYTY YCTY LUMJIMHIP OOJNTOH KOTOPKY *aHa TOMOHKY
TEH CaJIMaKTaHJbIpyy4dyJapIblH OPTOCYH/Ia Kalrallblll, )XOTOPKY KaHa TOMOHKY TE€H
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CaJIMaKTaHBIPYYUyJapJblH MWIMHIAP OCTTepUH Tyypaln, UIITee abalblHAa TOMIIOK
dopmara 3. CyHymTairaH KOHCTPYKIHS KOJJOHYyra OHOM JKaHa BIHTAMIyYy,
PE3MHAHBIH WINTO® MOOHOTYH y3apTaT, TAsSHBIYTHIH jKaHA KypYJMaHBIH apbIMBIHBIH
TUTITYY KOHCTPYKIUSIApbiH Oy30alT jkaHa KYUYTYY KE€p TUTUPOOJIOPAe KOMypeHYH
TasHBIYBIHAH KypPYJMaHBIH apbIMBIHBIH KyJIall KETUITMHE X0y OepOeiT. Pesmna-
METAJUIJIBIK TassHBIY OOJTYTY TasHBIYTHIH YCTYHAOTY IIMIMHAPIANK OFOKTA YKaWTalllKaH.
Xoropky Ty3ymre ara ymiyHaai ajie MWIUHAP OCTH MEHEH TeMHp OCTOH ILTUTACHI
apKbpUTyy TasHAT. AKBIPKBICBI KypyJIMaHbIH apbIMBIHBIH HETH3TH yCTYHYHA
oexutmier. 19-cyperre CyHymITanraH KOHCTPYKIUSUIAp WIN a0albIHIATBl YCTY
IMWIMHAP OOJTOH pe3WHA-METAIUIIBIK TasHbIY OeNyTYy Jen arajaT, aHTKeHH Oy
Keple KaJAUMKU KalIMaK pEe3UHAa-METAJULIBIK TasgHbIY O6Jyry KOJJIOHYyNaT. A
KOTOPKY >KaHa TOMOHKY TE€H CaIMaKTaHABIPYYUYJapAblH OachIMbl aCThIHIA TOMITIOK
dbopmanbI anar.

a) 0)
A D A

=

o—F g

e

=
P SO ® ’4
O— P -9

7
777777

oo JE

19-cypet — M aGansIHaArsl YCTY HUIUHADP OOJITOH pEe3HMHA-METAIIIBIK TasTHBIY
OeNyKTepY:

a) TeMup OCTOH TeH CaTMaKTaHABIPYydyJIapbl MEHEH pPe3HHA-METAIUIABIK TaSHBIY
Oemyry; 6) MeTaJUT AMMKTESPUHUH UUUHJIE METAUT T€H CAIMAKTaHIbIPYydyJIaphl
MEHEH pe3rWHa-MEeTaJUIJIbIK TasHbIY 0OITyTY.

1 — KypynMa apeIMbl; 2 — YCTY HMIUHIP OOJITOH KOTOPKY TeMUpP OETOH TeH
CaJIMaKTaHJBIPYYyUuyCy; 3 — YCTY HIJIUHIP OOJNTOH TOMOHKY TEMUP OETOH TeH
CaJIMaKTaHIBIPYYyUyCy; 4 — METaJl IUTACTUHATIAPBIHAH KaCaJraH OPHOTYIYyYydy
maimMaHaap; 5 — Ui adaJIbIHAArEl YCTY IMIHHIP OOJTOH Pe3nHA-METAUIBIK TasHBIY
O0enyKTOpY; 6 — KONypOHYH TasTHBIYBI; / — METAJUT SIIIMUKTEPH; 8 — pe3MHAHBI HEIMIaH
»KaHa YaHJIaH KOProo YUYH METALIBIK 1aT OacmaraH IiacTHHA.

7
%

HunuuapauK  pe3uHa-METAUIAbIK  TasHbl4  OJYTYHYH  ONTUMAIIYY
uipeireHIuk paauycy Ou3 cyHymrarad ¢opmyia OOHOHYA TOPMO3AYK >KaHa
CeMCMUKAJIBIK KY4YTOPAYH TeH IapTrapbiHan tanaanar (20-cyper):
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20-cypet — YcTy unianHap O0NToH pe3nHa-MeTaJUIIbIK TastHBIYTHIH HUKEMAYYIYTYH
TaHJ00 rpaduru:

1 — TassHBIYKA OONTOH CEMCMMKANIBIK KYUYTYH CBI3BITHI, 2 — TassHBIYKa OOJITOH TOPMO3
KYYYHYH CBHI3bITHI

TpancnopT KypyJIMalapblHBIH CEUCMUKANBIK TYPYKTYYJIYTYH OTOpPYJIATyy
YYYH KOHCTPYKTHUBAYY 4YE€YUMIEP CYHYIITAITaH, aj KOropy Kapaild TOMIIOKTYTY
MEHEH YCTY UMIUHAP OO0JTOH pe3ruHa-MEeTAUIIABIK TassHbIY OOJYTYH KOJIJJOHYY MEHEH
aliplpMarnaHaTt, OyJ KOHCTPYKIIUSHBI jKaaH-4aublHap/IaH KOPTOUT KaHa *KeP TUTHUPOO
y4ypyHZa KypYyJIMaHblH AapbIMBIHBIH TaWbIIl KETYYCYHO Kapibl Typar. TasHbl4d
OONMYTYHYH WHpEHTreH paauyCcy CEeHCMHUKANIBIK aHa TOPMO3AYK KYYTYH TEHIWTU
IapTBIHAH aHBIKTANAT. byl y4dypla, KenmypeHYH TasHbBIYBl TOPMO3AYK KY4 MEHEH
raHa JCerrerer.

KenypenyH cyHymTaqran KOHCTPYKIMACHI WII KY3YHIA© KOJIAOHYYZa TasHbIY
’KaHa KypyJIMaHbIH apbIMBIH AaspAo0 Y4yH marepuanasl 8% panH 12% ra deiinn
YHOM/106T'© aJIbIIl KEJET.

’KBIHBIHTBIKTAP

JluccepTauusiblK M3WII00HYH SKbIMBIHTHITB OOIOHYA TOMOHKYIOU WIMMUIN
HETU3JICIITEH ThISTHAKTAP YbITapbUIbI:

o KOIIYPOHYH TasHBIYbIHAH KYPYJIMaHbIH apbIMbl YbITHII KETHEUINH AJIJbIH
alyy Y4YYH YCTY HUHpPH THUIKE OOJIOH pe3uHA-METAJULIbIK TasHbIY OeJIyKdecy
UIITEeNNIl 4YbIKTBL. CeHCMHUKaNBIK TaacHUpJIepre CEpIUTHY TasHbIYTAphl MEHEH
KOIIYPOJIOPAY ICENTOO NPOLECCUHAE KBIMMBUIAYY KXYKTOMIYH TOPMO3AYK KY4TOpY
ACKE aJIbIHTaH, aJl MU TasHbIY OOJYTYH KaTyyJlaTyyAaH alblHraH Ko3(ppuuueHTTepu
TOPU3OHTAIIBIK JKbUIBIIIYYJIAPAAH ChI3BIKTYY K63 KapaHAbUIBITBIH OENTHIIeUT, Oy
a/h xaTeIbIHAH M7 CANBIITHIPMATYy JKBUIBIIIYY MOMCHTHHHH KO3 KapaHIbUIBIK
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ko3 buImeHTTepuHAe Yarbuiasipeuirad. 30qan 60ka ueitnn My nuanasonysaars: a/h
MaaHuJIepHu 25 TOHHAJIAH allllamuT.

o yCTy nmiauHap Ooaron wmimiayy paamycyn (RMI) komgoHyy MeHeH
TasHbIY OONYKTYH (opMachiHbIH KO3((UIMEHTHHEH K3 KapaHIbl OOJITOH
KaTyyJdaHTyy Ko3(Q(dUIIMEHTTEepU aHBIKTaIAbl kaHa 1,0moH 2,33ke dYeHUHKHU
JVAIa30HAy KaMTbhITaH TasHbIYTApAbl JKaHA KYpPYJIMaHbIH apbIMbIH CEHCMHKAJIBIK
U30JSLHSIIO0N0 TPAHCHIOPTTYK KypyJIMallap YU4YH KOJIOHYJITY.

o aBTOMATTAIITHIPBUITaH J0JI000opaoo cucremachiH (AJIC) konmoHyy
MEHEH KYPrY3YJITeH CTPYKTYPAIbIK TaIA0OHYH KbIUBIHTHIKTAPHI PE3UHA-METAIIIIABIK
tassabrabl (PMT) sxok Ttassapid My OoroHua (GyHIAMEHTTHH CBI3BIKTYY METPHUHE
13,4ten 16,8 T™M/Mre ueHMHKM MHAMIYYdy MOMEHTKE Ayymiap OOJOOpYH KOpCeTyIl
Typat, an 3Mu PMT wmenen tasubiu 6,12nen 8,37 T™M/Mre 4eMuHKH AUANa3OHJIO
OKIIOLI MOMEHTTEepJU ajar, Oya WUAMIYYdy MOMEHTTEpAHMH 2 3cere a3zaraHabIIbIH
KOPCOTOT.

o UINTEIUN  YbIKKAaH  KOmype  KypYJMACbIHbIH  KOHCTPYKIIUSICHI
CEHCMUKAIIBIK JKYKTOMJy WHTEHCHUBIUK IIIKajla OOIOHYAa MATrHUTYAAJbIK IIIKaia
OOI0OHYA YCTOMAYK KbUITaH TEPMENYYJIOpAYH THEIIETYy AUANa30HyHYH yerusie 1
Oayuira azaiTaT. O3AYK TepMENYYJIOpAYH ME3TWIIEPUH AaHBIKTOOHYH HILTEIHII
YbIKKaH METOAMKACHI (hopMyasiapbl KOHOKOUNOIITYPYY kaHa k4, k,, D; xana D,
KO3(QDUIMEHTTEpUH  KUPIU3Yy MEHEH OJKUHYM TapTUOTern OUp  TEeKTYY
muddepeHuranablKk TEHJIEMEHU YeuyYHY KOJJOHYY MEHEH aHbIKTaldraH. by
IoJI000OpIIoYyJiap Y4YH ©3AYK TEepMENYYIepAYH ME3TWIACPUH  AHBIKTOOJO
ACENTOONOPAY KECHUIJIETET.

o pE3MHA-METAJUIABIK  TastHbIY OOJYTYHYH  MIITEJIUN  YbIKKaH
KOHCTPYKTUBJYY Y€UUMH KOHCTPYKIHUSHBI KaaH-4auyblHAaH KOPrOOHY KaMChI3[I004y
eii/1e Kapail TOMIOKTYTY Oap HMIUHAP (HOPMACHIH KOJIIOHYY MEHEH ©3reoueIoHeT, all
SMU MIUTEIUI YbIKKaH KOHCTPYKUMSIHBIH ONTUMAIIYY MUPHIUK PagryCy TOPMO3AYK
KYUYTOPJIYH kKaHa CEMCMUKAIIBIK KYYTYH TE€H IIAPTTAPbIHAH aJbIHbIN =42 CM TY36T.

. VBWIAOOHYH KBIMBIHTHIKTapbl COKYJIYyK ailbuibiHAarsl COKYIYK CYyyCy
apKbUIyy OTYYdy KeNypeHy A0j000pioo0 HMHIMIMKTYY KHUPIM3WITEH >KaHa
«Kbipreiz Temup Komy» VYK MHuur «Kemype otpsiapiHa» Kemypenepay
no01a600pa0010, omonaon e M.Pa3zakoB ateingarst KMTVYHyH okyy mpoueccunze
KOJJIOHYY YYYH KaObul anbpiHrad. KemypeHyH CyHyIITanraH KOHCTPYKIMSCHI WII
KY3YHIO KOJJOHYyJa TasHbI4 >KaHa KypyJMaHbIH apbIMbIH Jasp00 YYYH
marepuanasl 8% nan 12% ra yelnH YHOMI00Tre albIIl KEIET.
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OcMmonkanoB HypOexk AHapOekoBHYTHH «CepnmJIrH4TYY TAsIHbIY 00J1YKY010pAY
KOJIIOHYY MEHEH YHAA KyPYJ/JIMAJAPbIHbIH CEICMOTYPYKTYYJIYTYH KOTOpPYJIaTyy»
TemacbiHaarel 05.23.11 — sxkoaa0pay, MeTpONoOJUTEHIEPAH, A3POAPOMIOPAY,
KOIYPOJIepAY KaHa TPAHCIOPTTYK TOHHEJIJIEPAH 101000PJI00 KAHA KYPYY
aIMCTUTH 0OIOHYA TEXHHUKA WIHM/IEPUHNH KAHAUAATHI OKYMYIITYYJIYK
AAPaKACHIH M3IEHUII aJ1yyra JUCCePTANUSACHIHBIH

PE3IOMECH

Tyiiynayy ce3nep: yCTyHIyy Kemype, TasHblY O0OJYK, pe3MHAa-METaJIIbIK TastHbIY
OeNyK, MWINHAPAUK OETH, CEHCMUKANBIK TAACHPIIEP, KEP TATUPOOHYH OAJUILYYIIyTy.
MN3uiageenyn o0bexktucu: JKonaopaory TpaHCHOPTTYK Kypyiamanap, Kemype

KypyJManapsl.

N3unneenyn mnpeameru: Kemype KypyiMmalapblHbIH TasHbIY OeJyry, Kemype
KypyJIMaJapbIHBIH Pe3UHA-METAJUIIBIK TassHbIY OOIYKTOpY.

Jduccepranusuiblk  MIOTHH  MakcaTthl  Ooixyn  Keiprei3s  PecnyOnukachIHbIH
CEHCMUKAJBIK aKTUBAYY LIAPTTAapblHIA TPAHCHOPTTYK KypyJIMajgaplblH CEHCMUKAIIBIK
TYPYKTYYJIyTYH JKOropyjaTryydyy KeIype KypyJMalapblHbIH TasHbIY OOJIYKTOPYHYH
KOHCTPYKTHBAYY YEUYMMUH MILUTEI YbIIYy CaHaJIaT.

M3unneenyn ycynaapsl. [luccepranpsana TEOPUSIIBIK KaHa JKCIEPUMEHTAIIBIK
V3UIIA06NIOpAY,  YEKTYY OJJIEMEHTTEPAMH METONYyHYH HETHU3MHJAE CaHIbIK MOJENNee,
OILLIOH/IOH 3JI€ pe3UHA- METAJUIABIK TassHbIY OOJYTYHYH >KaHbl KOHCTPYKTUBIYY YEUUMUHUH
(U3HKaNBIK SKCTIEPUMEHTHH TY3YYHY KAMTbIIaH KOMIUIEKCTYY bIKMa KOJIJIOHYJITaH,

AJIBIHTAaH  HaThIii’Kajap  JKaHa  aJapAblH  JKaHBIYBUIABITBI:  KOIlype
KypYJIMAChIHBIH PE3MHA-METAIIIIBIK TassHBIY OOIYTYHYH KOHCTPYKIMSCH UIITEIHIT YbIKKAH,
an r = 42 cM re 6apabap 00JTOH UHPEUTeHAUKTUH ONTUMAJAYY PaauyCy MEHEH YCTY Hilpu
TWIKEIUK UWIMHAP (OpMachiHAArbl TasHbIYKA 33 OOJTOHAYrY MEHEH aiblpMajaHar.
CelicMuKanbIK KY4TOPAYH apakeTH acThIHJA YCTY UHPH TUJIKE OOJIFOH pe3uHa-MeTalIIbIK
TasiHbI4 OOJYTYHYH ONTHUMAJAYY MapaMeTpJIEpUH aHBIKTOO YYYH (popMyJia CyHyIITalraH,
aJl CECMMKAJIBIK SPHEPTUSHBIH IUCCUIIALUACHIH CYPOTTOIl, TasHbIUKA KapaTa CEeHCMUKAJIBIK
OOpUYYJIIYKTYy a3aWTKaHABITBI MEHEH aiblpManaHaTr. Kypynmamapasl KOpPKyHYUTYyy
PE30HAHCTHIK KyOyJryIiTapJilaH KOproi Typran 4eHpeHYH e31YK, aprachl3 kaHa 0achIMAyy
TEPMEIYYJIOPYHYH aMIUINTYANbIK-XKBIIITBIK KaHa yOAaKTbUIYy MYHO3/16MeJepYH KOKyra
TOCKOOJIAYK KbUTyyTa aJIblll KEJYYCY MEHEH ailblpMaJIaHbUIYy4dy PE3UHA-METAIUIABIK TasTHBIY
06eJYKTOpY MEHEH YCTyHAAaH KOIypeJepAyH e31yK TEepMellyy ME3THJIJEPUH AHBIKTOOHYH
METO/IMKAChl CyHYLITAJITaH.

Koanonyy nmapamacel.  CyHymtaaral  cepnwirdd — TasHblY  OOJYT'YHYH
KoHCTpyKuMsichl Cokynyk aibuibiHAarsl COKylIyK cyycy apKbpulyy OTYYy4y KeIypeHY
nonboopnooo xana M.Pa3zakoB areiHnarsl KMTYHYH OKyy mpoIeCCHHIE KOJIOHYJITaH.
Omonnon sne W3WIAEOHYH KbIUBIHTBIKTapel  «Kbipreiz Temup Xomy» VYiyTryk
KOMITAHHUSACHD) MaMJIEKETTUK UIIKaHAChl TapaOblHAH KaObL1 aJbIHIaH.

Koanonyy aiimarbl: aBTOMOOMJIb aHa TEMHP KOJI KeNypeJiepy ’kaHa aBTOMOOUIIb

KaHa TEMHP KOJ UHPPATY3yMY.
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PE3IOME

nucceprannu OcmonkanoBsa Hypoeka AnapOexkoBu4a Ha Temy: «IloBbimenne
CefiCMOCTOMKOCTH TPAHCIIOPTHBIX COOPYKEHUH ¢ MIPUMEHEHUEM YyIIPYIruX
ONMOPHBIX YACTei» HA COMCKAHME YUEHOI CTeNneHH KAHINAATa TEXHUYeCKUX
HayK 1o crneuuajabHocTu (05.23.11 - npoeKTHPOBaHUE U CTPOUTEIHCTBO A0POT,
METPONOJIUTEHOB, A3POIPOMOB, MOCTOB M TPAHCIIOPTHBIX TOHHeJIEH

KuarwueBble ciaoBa: 0ajnouHblii MOCT, OMOPHASl YacTh, PE3MHOMETAIIIMYECKAs
ONOpHasi 4YacTb, LWIMHAPUYECKAs IIOBEPXHOCTb, CEHCMUYECKUE BO3ICHUCTBUS,
OAJITBHOCTH 3€MJIETPSICEHUIA.

O0bekT uccienoBanusi: TpaHCIIOPTHBIE COOPYKEHNUSI, MOCTOBBIE COOPYKEHHUS
Ha JIOporax.

Ipeamer wuccaepoBanusi: OnopHas 4YacTb MOCTOBBIX  COOPYKCHUH,
PE3MHOMETAIUTMYECKUE OMTOPHBIE YACTH MOCTOBBIX COOPY>KEHHUM.

Henabo quccepranMoHHON padoThl SBJIsSETCS pa3pabOTKa KOHCTPYKTUBHOTO
pelIeHusT  ONOPHBIX  YacTell  MOCTOBBIX  COOPY)KECHUHU, MOBBIIIAKOIINX
CEHCMOCTOMKOCTh TPAHCIIOPTHBIX COOPYKEHUN B CEMCMUYECKU aKTUBHBIX YCIOBHUSAX
Ksipremsckoit PecryOmuku.

Mertoasbl uccaeaoBaHusa. B nucceprauuu UCNoOJIb30BaH KOMIUJIEKCHBIM METO,
BKJTIOYAIOIINI TEOPETUYECKUE M HKCIECPUMEHTAIIbHBIE HCCIIEIOBaHUS, YHMCIECHHOE
MOJENUPOBAHUE HAa OCHOBE MeTona KOHEYHBIX JJIEMEHTOB, & TaKXKE IOCTAaHOBKA
dbuzuYecKoro AKCIIEPUMEHTA HOBOT'O KOHCTPYKTHBHOT'O pelIeHus
PE3MHOMETAIUIMYECKON OMOPHOM YaCTH.

IonyyeHHble pe3yJbTaThl W HX HOBHU3HA: pPa3paO0OTaHO KOHCTPYKIIUS
PE3MHOMETAJUIMYECKON OIMOPHOM YAaCTH MOCTOBOI'O COOPYKEHHUS, OTIMYAIOIIASCA
TEM, YTO OIMOPHAs MOBEPXHOCTh UMEET KPUBOIMHENHYIO [IIUHIPUIECKYIO (GOpPMY C
ONTUMAJIbHBIM PAJINYCOM KpPUBHU3HBI pPaBHBIM I = 42 cMm. [Ipeanoxena gpopmyna s
ONPENEICHNUS] ONTUMAJBHBIX MMAPAMETPOB PE3UHOMETAIUIMYECKOM OIOPHOU YaCTH C
KPUBOJIMHEWMHON MOBEPXHOCTHIO IPU JIEUCTBUU CEMCMUYECKUX CHUJI, OTIIMYAKOIIUEC
T€M, YTO OIKCBHIBAIOT JUCCHUMNALMI CEUCMUYECKOM DHEPIUHM, CHWKAIOLIEH
CECMUYECKOM Harpy3ku Ha omnopy. [Ipemnoxkena MeTonka onpeaeneHus Mepruoion
COOCTBEHHBIX KOJICOAHWN OATIOYHBIX MOCTOB C PE3MHOMETAJUTMYCCKUMHU OTIOPHBIMH
YaCTSIMU, OTJIHMYAIOMIASICA TEM, YTO BEAET K BOCHPEMATCTBOBAHUIO HAJIOKECHUSA
AMIUTUTYJTHO-YaCTOTHBIX M TEMIIOPAIbHBIX  XapaKTEPUCTHUK  COOCTBEHHBIX,
BBIHYKJCHHBIX U MPeo0IalatonX KoJIeOaHU CpeJibl, UTO 3alIUTUT COOPYKEHUS OT
ONACHBIX PE30HAHCHBIX SIBJICHU.

Crenenb ucnosb3oBaHus. [IpeioxkeHHas KOHCTPYKUUS YIPYTOW OMOPHOM
YacTH NMPUMEHEHA TMPHU MPOEKTUPOBAHUU OaIOUHOro MocTa uepe3 peky COoKyilyk B
cene Cokynyk u B yueOHbIl mporiecc KI'TY um. M.Pa33akoBa. Takxke pe3yiabTaThl
VCCIICIOBAaHUM TNPUHATHL TOCYJAPCTBEHHBIM mpeanpustueM «HanunoHanbHas
KoMnaHus «KbIpreI3 TEMUP HKOTY»).

Ob6sacTh NpPUMEHEHMSI: ABTOJIOPOXKHBIC M JKEJIE3HOJIOPOKHBIE MOCTBI M

UH(QPaACTPYKTypa aBTOMOOUIIBHBIX U KEJIE3HBIX JOPOT.
21



SUMMARY
of the thesis of Osmonkanov Nurbek Anarbekovich on the theme: «Increasing
the Seismic Resistance of Transport Structures with the using of Elastic Support
Parts» for the doctoral degree (phd) of technical sciences in specialty 05.23.11 -
design and construction of roads, subways, airfields, bridges and transport
tunnels

Key words: girder bridge, supporting part, rubber-metal support part,
cylindrical surface, seismic impacts, earthquake score.

Object of research: Transport structures, bridge structures on roads.

Subject of research: Supporting part of bridge structures, rubber-metal
support parts of bridge structures.

The purpose of the dissertation is to develop a constructive solution for the
supporting parts of bridge structures that increase the seismic resistance of transport
structures in seismically active conditions of the Kyrgyz Republic.

Research methods. The dissertation uses a complex method, including
theoretical and experimental research, numerical modeling based on the Finite
Element Method, as well as setting up a physical experiment of a new design solution
for a rubber-metal support part.

The results obtained and their novelty: the design of the rubber-metal
support part of the bridge structure has been developed, which is distinguished by the
fact that the supporting surface has a curvilinear cylindrical shape with an optimal
radius of curvature r equal to = 42 cm. A formula is proposed to determine the
optimal parameters of a rubber-metal support part with the curvilinear surface under
the action of seismic forces, which differ in that they describe the dissipation of
seismic energy that reduces the seismic load on the support. A method for
determining the natural vibration periods of girder bridges with rubber-metal support
parts is proposed, which is distinguished by the fact that it leads to the prevention of
the imposition of the amplitude-frequency and temporal characteristics of the
intrinsic, forced and prevailing vibrations of the medium, which will protect the
structures from dangerous resonance phenomena.

Degree of use. The proposed design of the elastic support part was used in the
design of the girder bridge over the Sokuluk River in Sokuluk village, as well as in
the educational process of the KSTU named after I. Razzakov. In addition, the results
of the research were approved by the “Kyrgyz Temir Jolu” National Company” State
Enterprise.

Field of application: road and railway bridges and road and railway
infrastructure.
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OcmonkanoB HypOexk Anap0ekoBuY

CEPIIWJITAYTYY TAAHBIY bOJIYKYOJIOPAY KOJJOHYY MEHEH
YHAA KYPYJ/IMAJIAPBIHBIH CEUCMOTYPYKTYVYJYI'YH
KOTI'OPVYIIATYY

05.23.11 - sxoa10pAy, METPONOJIUTEHIEPAH, AIPOAPOMAOPIY, KOIYPOIOPIY KaHA
TPAHCHOPTTYK TOHHEJIAEPAH 10J1000PJI00 KaHA KYPYY aAUCTUTH

TexHMKA WINMIEPUHUH KAHAUIATHI OKYMYIITYYJYK JapPaKAChIH U3ACHUII ALYy
YUYYH Ka3bLIraH AMCCePTALMAHbIH
ABTOPE®EPATDBI
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