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NIITHUH KAJIIBI MYHO31O0OMOCY

JluccepTanMsHbIH TEMACBIHBIH AKTYAJAYYJIYTY.

KMIII enkenepyHYH TEppPUTOPHUSCHIHBIH O€lITeH Oup OONYTYH CEHCMHKAIIBIK
aKTUBIYYIYTY 6-9 Oayuira yeMuHKM aiimMaktap 3351eiT. CelCMUKAIIBIK KAKTaH KOOITYY
palioHro MypJarbl COrO3IyK pecryOnukanapabiH 11 kupet, aHbiH nuuHae Kuiproizcran
Jarel oap.

KbIpre13 peciryOnuKachHbIH TEPPUTOPUSACHl bopOop A3MSHBIH Jan OpTOCyHIA
xairambi, Kazakcran, Y30ekuctan, Tamkukucran xana Keitali MamiiekeTTepu MEHEH
YEKTEILET.

ABTOMOOWMIIb TPAHCTIOPTY — OyJ1 MAMJIEKETTEPAU OUPUKTUPIeH HETU3TU TPAHCIIOPT
Oonyn cananat. MamiikeTTep apaliblK YK *aHa ajam tanryyiaapabiH 80% JaH anibirsl
aBTOMOOWIIL KOJIIOZIOPY AapKbUIyy Tamyyra Tyypa kener. Keitaiioer Espora
MaMJIEKETTepd  MEHEH  OUPUKTHpPreH  Herusru  Tpacca  KbIprel3cTaHIbIH
TeppuTopuschiHAarsl Yiyy XKubek Koy apkbiiyy eTer.

2000-xbu1napbl - KbIprel3cTanplH TYHAYK OOJIACTTapblH TYIUTYK OOJacTTapbl
MEHEH >KaHa OIIOHAOH 7me MamiieketnOmsaun Kreital xaHa TapKHKUCTaH MEHEH
oupuktupred bumkek — Om, Om — Mpkemram aBTOMOOWIIb >KOJNJIOPYHYH YOH
MacHTadlyy KaiablObIHA KEITHPYY HMIITEPH KYPry3YJAreH. A3bIpkbl yuypnaa bunikek
— Kouxop - JI>xanan-AOaj TYIITYK-TYHAYK alTbTEPHATUBAYY KOy KypyJIyy/a.

Byn aBToMOOUIIb KOIIOPYHYH HErM3TH OOyKTOpyY JAeHu3 AeHraauHeH 1000 nen
3000 merpaeH xoropy OONrOH reorpausuIbIK, TE€OJOTHSUIBIK JKaHa KIUMATTBIK O0p
1apTTapaa KypyJar.

Kbipre3  pecnyOIMKachblHbIH TEPPUTOPHUACH] CEHCMUKAIBIK KAKTaH aKTUBIYY
paioHTO KUPET JKaHa MaMJICKETHOW3TUH KoIl 0eTyTy 9 OaiiIbIK aiiMaKTa sKairaiikaH.

XKep TutUpee KopkyHydy Oap aiiMakrapja >alramikaH HMaparTapra jxaHa
KypyJIMajapra, ajap/blH UUMHEH KOIypeJiepre CEUCMOTYPYKTYYIIYK KaKTaH JKOTOPKY
YKOOIIEPUMIIMK TaJall KbLIbIHAT.

JKeneken xepaerm Kelypesiopre KaparaHia CEUCMHUKAJIBIK KAKTaH KOONTYY
alMaKTa KaWrallKkaH KeNypeldyK KOHCTPYKUMSIApAbIH CEMCMOTYPYKTYYJYTYH KaMChI3
KbUTyyJia aHbIH HapKbl 10-12%ra yeiinH KOoropyianr.

byryaky KkyHre ueiiuH Oyn  KypyJaMalapiblH CEMCMHUKAJIBIK  KAKTaH
TYPYKTYYJIyTYH OTrOpyJiaTyy OOIOHYA WJIMMHNA W3WIJI06 UILTEPH THEHIETYY JEHIIJIJIE
Kypoeee.

JKoropyna aiTeuiral KypyJaMaylapAblH CEUCMOTYPYKTYYIYTYH >KOropyJaTyy, o3
KE3Er'MH/IE KEP TUTUPOO YUYPYH/Ia MaTepHANIbIK YbI'bIM/IbI FaHA a3aNTIIACTAH, aJaMJIbIK

eMYPITy Jia CAKTOOT0 TYPTKY OOJIOT.



VYiIyHyH  HETM3MHAE  MUHUMAIIBIK  MAaTepUAABbIK  YBbITBIM  JKyMIIAIl
KypyJIMaJapblH CEHCMOTYPYKTYYIIYTYH KOTOPYJIaTyy YUYH >KaHbl KOHCTPYKIUsIAPIbI
oityion Ta0yy y4ypayH aKTyajJlyy Macesiecu OOoJyIl caHajar.

JluccepTauMsiHbIH TeMACHIHBIH YOH WJIMMHUII NporpamMMmajiap MeHeH
OailJIaHbIIIbI.

Cynymranran um H.McanoB ateinmarsl KMKTAVYHyH «CelicMOTYpyKTYYy
KypyJdylD» WIMMUNA HW3WIA00 HHCTUTYTYHYH «TpaHCHnopTTyK KypyJiMallapJbiH
CEUCMOTYPYKTYYIIyry» kaHa «KbIprei3 pecnyOJMKAChIHBIH TOONYY IIapTTapbIHIA
KOITypOJIOPAY J0JI000PI00» IMIAHIBIK WIMMUNA U3WIJI00 TEMAaTUKACBIHBIH HETU3UH/IE
aTKapbLIraH.

N3na100HyH MaKcaThl JKaHA TANIIBIPMACHI.

Hermsre ana maii pybaira ceWCMUKaNbIK Taacup OONTOHAO, YCTYHAYY
KOIYPOJIOPAYH CEUCMOTYPYKTYYJAYTYH JKOTOPYJATyy JUCCEPTAUUSUIBIK HIITHH
Makcathbl OOJTyT caHasar.

Koronran makcatka »*eTyy ydyyH TOMOHJOTYAOW H3WII00 TalllblpMaliapbl
aTKapbUITaH:

- CEeMCMUKAJIBIK Taacup OOJTOHJIO, JKacaiMa HETU3AYY YCTYHJyy KOIYPOHYH HILUH
TEOPUSIIBIK U3WIII00;

- CEHCMUKAJIBIK Taacup OOJITOHO, JKacajiMa HEeTu3/lyy KOMypOHYH MOJIECJIMHUH UIIUH
TEOPUSIIBIK U3WII00;

- Kambap-Ata-2 TDOCun Kypyydarbl >KapAslpyylnarbl YCTYHJYYy KOIIYPOHYH
CUJIKMHYYCYH 3KCIEPUMEHTAIAYY U3UII00;

- JKacajiMa HETW3JIeTH KOMypPOJIOPAYH TalayOangapblHBIH KOHCTPYKITUSIIAPHIH
Jasipoo.

N3na100HyH BIKMAJIAPbI.

CeiicMuKaIbIK Taacup OOJITOHIO, *KacajiMa HEru3Jayy YCTYHAYY KOIypOHYH
UIIMH TEOPUSUIBIK H3WIA00J0, CEUCMHUKAJIBIK TOJKYHIAPABIH 4YarbUIyycy jKaHa
ChIHYYCY KapaJiraH.

Kambap-ATa-2 ['DCuH Kypyyaarbl YCTyHAYY KONYPOHYH CHIKUHYYCYH
AKCHEPUMEHTANYY H3WIA00 JamMOaHbl callyy MakKcaThIHAArbl >KapabIpyyJia
KapMaJiraH.

AJIBIHTaH KBbIABIHTHIKTHIH UJIMMHUN KAHBLIBITBI.

- )KacaJiIMa HEru3eru KOMypoJOpAyH Hail AyOanaapbIHbIH KOHCTPYKIUSCHI UIITEIIUIT
YbIKKaH jKaHa CyHYIITAJITaH;

- CEWCMHKaIBIK Taacwp OOJTOHNIO, jKacaliMa HEru3[yy VYCTYHIYY KOIYPOHYH
naiyOanaapbliH 3CENTO0 METOIUKACH! UIIITEIINI YbIKKAH;

- JKacajaMa HEru3JMH KaTMapJiapblHbIH KaTyyJyryH TaHJ00JIOTY WHXXEHEPIUK
TalibIpManapbl Yblrapyyaarbl OHOMWJIOTYJNraHn ¢opmysanap sxaHa TrpaduKaIbiK
cxemaJlap CyHyILITaJIraH.



AJIBIHTaH KbIUBIHTBIKTBIH NPAKTHKAJIBIK MAAHWJIYYJIYTY.

- Hayap JKepJjepre JkacalMa HETM3JMH JKapJaMbl MEHEH KOIIypOJIOPAYH
naiayOanaapbliH Kypyyra MyMKyH 00Jiy;

- PaCyYEeTTYK CEHCMUKAIIBIK KyUuTy 2 3C€ a3aiTyy MEHEH KypyJyIl aiMaKTbIK ICEIITHK
CEHCMUKAJIBITHI | yIaiira KUuupeer;

- U3WIJIOOHYH  OKbIMBIHTHIKTAphl  JKaman-AGan — oOmacTeiHBIH — KOK-)KaHrak
alipuibiHiarbl Koprou-Cail napblsickl apKblLlyy OTKOH TEMHp KOIypoHY, buiikek
maapsiHaarel KueBcknid KOYOCYHIOTY KE€p acThIHIArbl OTMOKTY, b.AJBIKyJOB
aThIHAATBl KOYOAOTY JKoiay Kypyyzaa xaHa owmoHgon »s31me KMKTAVYnayn
CTYJIEHTTEPUHUH OKYY UIITEPUH]IE€ CUHUPUIITEH.

AJIBIHTaH KbIHBIHTBIKTBIH IKOHOMHUKAJIBIK MAaHWIYYJIYTYy.

CelicMUKanblK TaaCUPJUH a3alblIIBIHBIH HETM3UHAE 3KOHOMUKAJIBIK 3(PEeKT
15-20 % w1 TY30T.

Koprooro 4sinyy4y auccepTauusaHbIH HETH3IH K000710pYy:
- CEHUCMUKAJIBIK Taacup OOJTrOHJ0, ’KacajiMa HErM3Ayy YCTYHAYY KOIYPOHYH HILIWH
TEOPUSITBIK U3WIJOOCYHYH KbIABIHTBITBL;
- CEICMUKAJIBIK Taacup OOJITOHJO, YKacaaMa HETU3lyy KONYPOHYH MOJEIUHUH UILIWH
TEOPUSITBIK U3WIIJJOOCYHYH KbIHBIHTBITHL;
- JKacajlMa HETU3JETU TassHbIYTApIbIH O34yK TEPMEIYYJIOPYHYH JKBIITHIIBIH JKaHA
(opMachIH aHBIKTOOHYH BIKMaJIaphbl;
- KOII KaTMapJlyy »acajama HErM3AepAuH KOHCTPYKUUsIapBhl.

N31eHyyUYyHYH KeKe CaJlbIMbI:
- agabuii OyJaKTap IbIH KaJIIbl KOPYHYITY *aHa Oalika H3UII00JI0PTO aHau3;
- CEHUCMUKAJIBIK Taacup OOJTrOHJ0, ’KacaiMa HErM3Ayy YCTYHAYY KOIYPOHYH MILWH
AKCIEPUMEHTTHUK HW3HII00;
- JKOJJOPAOTY KacajlMa KypyJiMmajlapabl J0J000pJIo0J0 jKacaliMa HEru3Jeru
naiinyoangapAplH KOHCTPYKLHUSTIAPbIH 5Kacoo;

JluccepTanMsiHbIH KbIHBIHTBIKTAPBIH aNPO0aLUsI00.

JluccepTanusuibIK ~ MINTHH ~ HETH3TH  KOOOJOpY TOMOHKY 371  apalblk,
pecnyOIuKanbIK WINMHUI-TEXHUKAJIBIK XKaHa WIMMHUI-IPAaKTUKAJIBIK
KoH(epeHusapaa oasHaaaraH:

o KMKTAVYnyH npodeccopayk OKyTyyuyayK TY3yMYHYH >KbUI CailblH 00Jyydy

WINMHUI-TEXHUKAIBIK KoHpepenmsuapaa, 2009-2017xx.;

e KOCVYnyH mpodeccopiyk OKyTyydyJdyK TY3yMYHYH >KbUI CailbiH OOlyydy

WINMUK-TEXHUKAIBIK KOHpepenuusapaa, 2009-2017xx.;

o «KbIIMBIICHI3 MYJIKTY M3MJA00 KaHa Oallkapyy» MacelleCUHE apHajiraH Ji-

apanbik KoHpepenmusa, KOCY, 2009-x.;

e «TpaHCnoOpTTyK KypyiaMallapbl CalyyAarsl KaHbUIaHYYJIap» aTTyy 3J1-apajiblK

WINMAN-TIPAKTHKANBIK KOoH(peperuus, bumkek 2016-x.;
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o «CelcMOTYpPYKTYy Kypyayln» artyy | uiuMuil-mpakTUKaIbiK KOH()EpeHIus,

bumkek 2016-x.

JluccepTalMSIHBIH Kbl BIHTBIKTAPBIHBIH MYy0IHKANUJIAPAAT B

YArbLUIBIPYYJIAPbIHBIH TOJYKTYTY.

HuccepranusiHpiH Matepuaiaapsl 1 MoHorpadwusana xaHa 15 wimMmuil uire
nyOnukauusuianrad. JKoropyna alteuiran smrekrepauH 9 mnumui makana PUHIL
OachlTMaapbIHAa YbIKKAH.

JluccepTauMsiHbIH CTPYKTYpPachl :KaHAa KoJOMY. JlUccepTalusiibiK HIIl
KUPpHUILl CO3/10H, 4 OOJYyMIOH, HETU3TH >KBbIUBIHTHIKTAPJAH >XaHa TUPKEMeepAcH
Ty3yaroH. TekcTttuk Oonyk 147 Gapaxrtan, 50 cyporToH, 8 TabnunanaH >kana 128
aTaNbIIITarbl a1a0UATTAPbIH TU3MECUHEH TYpaT aHbIH UYUHEH 4Ty YeT-TUJIZC.

ABTOp T.M.K., gorneHT M.YU.AmncemeToBro, «ABTOMOOWIL JKaHa TEMHUP
KOJIJIOPY, KOMYpOJIOp >KaHa ToHHennep» Kadenpacsl MeHeH «CelcMOTypyKTyy
KypyJylD» WIAMHIA M3WIJ00 WHCTUTYTYHYH JKaJIbl >KaMaaTblHA bIPAa3bIubLIbIK
omuper.

HNIITHUH XKAJIIbI TY3YMY

Kupumyy O0dyMyHIO WINTHH aKTyaJAyyjdyry JkaHa aHbIH KbICKaya
MYHO3/I0MOCY OepHJITeH.

bupunumn 0oaymMa0 uUMaparTapiblH JKaHa KypyJMaJapJblH aKTUBIYY
CEIICMOKOPTOO MAacCeIeCHHUH aKbpI0anbl JKaHa JWHAMUKAIBIK Kod(hduuuentrep
kapanrad.  KeIprel3  pecnyOnuKachlHBIH ~ TEPPUTOPHUACHIHBIH  CEHCMUKAIBIK
MYHO3/I0MOCY KenTupuired. Kypynym KoHCTpyKiuagapra CeMCMUKaAIBbIK TaaCUPIU
a3aiTyyHYH Y€UMM/IEPU KUPreH kKaHa M3UJIJA00HYH TANIBIPMAJIAPbI KOIOJITaH.

XKep TUTUPOO KOHYHIOTY WIMM, CEMCMOJIOTHsA, am O0JCO Jarbl O3YHYH
U3WIJIO0JIOPYHAO YOH HMUTWIMKTEpPre J>KETUILTU. ATa-MEKEHIUK >XaHa JYHHOIYK
CEHCMOJIOTUSIHBIH aTakTyy okymyiuryynapsl - A.Il. Opnos, N.B. Mymikeros, K.H.
bormanosuu, B.H. Bebep, b.b. I'omumun, I'.A.I'amOypuieB, C.B. Mensenes, 1O.B.
Puzanuenko.

Nmaparrapapin  KaHa KypyJaMalapAblH CEHCMOTYPYKTYYJIYK Macesenepu
ooronua KMIIHbIH ToMOHKY okymymityynapbl A.X.A6xyxabapos, S.M.AilzeHOepr,
T.AmankynoB, B.A.beixoBckuii, T K KynycoB, K.C.3aBpue, [.H.Kapuusanze,
A.IlLKwmmvuauk, B.I KopeneB, W.JI.Kopuunckuii, M./ KyryeB, A.I'.Hazapos,
II.I" HanerBapumze, T.0.Opmondekos, C.B.Ilomskos, T.P.Pammmor, O.A.CaBuHOB,
JIJI.ConpnaroBa, XX.T.Tentues, FO.J1.YepennHckuii sxana Oamkanap aqeKkTeHUIKeH. Yer
onkomo Oyn macenenep M.buo, H.Hpromapk, JK.Oxomot, D.Pozentmor, Jx.Xay3aep
»KaHa Oalllkagap/bIH SMIEKTEPUHIC KEHUPU KapajiraH.

IJKHHYU O00JYyM  CEHCMHKaIbIK Taacup OOJTOHJI0, jKacajiMma HETU3Ayy
YCTYHAYY KOIIYpOHYH HIIMH TEOPHSIBIK M3WIIOOCYHO apHairaH. CeilcMUKaIbIK
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TOJIKYHJIapAblH ChIHYYCYHYH »aHa YarbUIyyCYHYH HaTbIMKAChIHIA CEHCMHKAJIBIK
KYy4TY aHBIKTOO MaceJIeCH KapajraH.

Byn myHKTa «KBIPTHILI-MAiAyOan» MaTeMaTUKaJIbIK MOJEIMHUH MIIM  KaHa
TOIYPAaKTbIH ap KaHAad KaTyyiayry HaiayOaiJblH TEPMEIyyCyHO OOJIIOH TaacHpH
Kapayrad. KbIpTelll mpyXuHa, ad 5MU HaigyOan TasHblY MEHEH YOIy KaTyy Telo
TYPYHIO OCpHIITEH.

[NaimyGanasia KOHCTPYKUMAJIAPbIHAA KOHJIOWITYY TOIypaKTapAbl
KOJIZIOHTOHJIO, ajlap CEMCMOU30JISALUSIIBIK POJIAY aTKapbIlar.

Ap Typayy KaTyyidyKTapJarsl TONYpakTapIblH NaiayOanmapiblH O31yK
TepMENyyCyYHO >kaHa ©OacaHmoo koddduiueHntuHe OOJTOH TaacUpU MEHEH
(pU3MKaIBIK MAaaHUCHHE KOHYJI OOJIYHOT.

Kenun YbIKKaH >KBIMBIHTBIKTApABl KypyJMajapbl CEHMCMUKAJIBIK KOProojo
’KaHa SKCTIEPUMEHTAIIBIK U3WI00JIOPAY UIITETYYAO KOJIJOHYYyra O0JIO0T.

1-cypoTTOry «KBIPTHIII-(QYHIAMEHT» 3CENTUK CXEeMaHbl KapailObi3. KbIpThi
Opy>KMHA, ajl BSMHU naiay0an TasHbIY MEHEH YOry - «m» macca TYpPyHIO
MOJIEJIbJICHT €H.

[TaliqyOanaplH SpKUH TEPMENYYCYHIO a3lbIp, KONTYyp OacaHA00 MpOIECCUU
Oaiikanar. Opre OacaHI0Oro maiiayOaniblH aiJaHACBIHAATBl TOIypakTap MEHEH
0O0JITOH Cypyiyy Ky4yy Taacup 3TeT.

Cucremara (cypor la) cepnuirud KbIpTBILITBIH R, =kx, KapIIbUIBIK Ky4y,
R, = ux 0acaHJO00HYH KapIIbUIBIK Kydy KaHa J = mX, HHEPLUUSJIBIK Ky4 Taacup Oeper.
bynn xepne, k — karyynyk koapduuuentu, X = 1 M CUCTEMaChIH KbUIJIBIPYYAArbl
CEepHWITMY TOMYPAKTbIH KapIUbUIBIK Ky4YyH MYHO3JIOMT; | - KBbIPTBHIIUTHIH
0acaHIOOCYHYH KapIIbUIBIK KydyyHyH Koapdummentu H/m-c, x= 1 w/c
CUCTEMACHIHBIH bUIJAMBITBIHBIH KapIIbLUIBIK Ky4yH MYHO3JI0MT; m — nmaiayOaibiH
Maccachl, Kr; X - HaiayOaabiH CalbIITHPMATYy bUIIaMIaHyyCy, M/c?.

CucremaHblH TEPMENYyCYHYH OapaldapabIrsl 1a cypoTy yuyH TOMOHJIOTYAOU OOJIOT:

X +2eX +m’x =0. (1)
(1) TenmemrTurd mnaayOanAblH OWp JEHIIAAYY OPKUH TEPMEITYyCyHYH
OacaHmo0OCyH cypoTToiT. bymn sxepne, ¢ =2L - KBIPTHIIITHIH 0acaHI00CYHYH
m
kodpdummentu, 1/c; o= X | cucremanbm O3/IyK TEpPMEIIYyCYHYH aiaHaJIbIK
m

JKBIIITHITHL, 1/C.
K KBIPTBHIITHIH KaTyyJyTyHYH KO3(PQOHUIMEHTHH aHBIKTOOO0 IMPYy>KHHAJIAPIBIH
napauIeJbANK KaHa yJaajlalll TyTallThIPYyJIAPBIHBIH (opMyJiaiapbl KOJIJOHYJIAT:

S R Y Sl (2)

ke kg fey g

kg oi®
2

CepnmwiIrnyTuH Kyuy - P‘}r = KaHa cypynyy Ky4y - F,.=f-N-&
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Tonypak MeHeH naiayOanabIKbL:

B2 _f.N-A 3)

2

a)
Y g
‘ I(2 k'.

3
»
N

1 - cyport. [NaiimybOanmapapiH KOHCTPYKIHUSCH )KaHa CENTHK CXeMa
a) maiayOanbIH )kaHa HETU3AUH KOHCTPYKIIHSCHI,
0) m Maccanyy «KbIPTHIII — Al 1y0am» MOJICTUHUH ICENTHK CXEMACHI.
1 — asichI3 sxe OOPIIOH KBIPTHIIIT; 2 — TaJICUHUK KBIPTHIIIbI, 3 — TPaBHid — KyM KBIPTHIIIIBI,
4 — maiiayOanIbIH HETH3H; 5 — m Maccanyy naitny0an; 6 — TassHbIY K€ UMAPATThIH AyOalbl;
k1; ko — anceI3 )xaHa TajJeuHUK KbIPTHIITHIH KaTyylnyK Ko3dduuuenrrepu;
€ — KBIPTBIIITHIH 0acan100 ko3 duumenTr; ks — Heru3auH KaTyyIyryHyH KEJITUPUITeH
KO3 PHUIHIEHTH.

byn xepne, f — maligy0an MEHEH TOMypakTbIH OPTOCYHAArbl CypyJdyyHYH
koopuumentn, N — HOpmanayy OachiMibiH Kydy, N=m-.g. A — naiimgyOanibia

CAJIBIIITBIPMAJIYY KBLIBIIIBI.

_ Bk | 2EN_ Ak, +2gpN(k +hy) @
TRtk O (k, +k;)A
[ Ak, +21gN (K, +ky)
- m(k, +ky)A (5)
(1) 6apabapibIk TOMOHIOTYION TYpro 33 00JIOT:
x =¢e (¢, -Sinw,t + ¢,Cosm, t). (6)

byn xepne Ci, Co — ap mailbiMAyy TyyHIOyJIap; o, =vo —g - O03IYK
TEpPMENYYyHYH ailJlaHMa KBIIITHITBI]/C; t — TepMenyyHyH y0arsl, C.
(6) maiigyOanablH TApMOHUKAIIBIK TEPMEILYYCY TOMOHIOTY 101 OO0JIOT:
r=2 e — - 7)
o, \/(Aklkz +2tgoN (k, + kz))2 e
m(k, +k,)A

2-CypoTTOry rpadUKTEH KOPYHIOHION — = 0,87 GONTOHIO 034YK TEPMEIyyHYH
®

. € .
mesrmwin T aku 3ce yoHoér, ® =2 —=0,97, 6oaronao T TopT scere yoHOET, D=4,

()
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o,-T, =21 - TapMOHUKAIBIK (YHKIMSHBIH Me3TWiu (n—1)-T,=t, - TEPMEIyyHYH

X 9
y0arsl (CeKyH/1a), aHjia —- = e OOJTOHJI0 TOMOHKYI0M 060JIO0T:
X

. . 2 .
X+2ex+0'x=-X,, (8)
MpeiHaa €, ® - 6acaHg00 KO3((OHUIIMEHTH, CUCTEMaHbIH 03JyK TEPMEIYyCYHYH
allaHMa KBIMITBITHI; X, - HETU3IUH BUIIAMIAHYYCY; X, X, X - JKBUIYY, bUIJaMJIBIK,

BUIITAMIAaHYy Macca m.
X +2ex +0°x = f(t). 9)

x=A e *(Sinw,t+a)+ Ljf(t)e_g“_” -Sinw, (t - 1)d, (10)

1o

k2 k‘] k‘] k2 é § kg k1 k1 k2 g
R1| Rz J
3£

& g s t &

AA

vy
A AN
¥y

k3 Xo+X k3 Xo

2-cypot. CUCTEMaHBIH aprachi3 TEPMEIYyCYHYH ICENTHK CXEMaChI:
X — Haixy0anaple >KbUIBIIIBL; X0 — HETH3AMH KBUIBIIIBL, (X0 + X) — Maiy0anibiH aOCOMOTTYK
KBUIBIIIBL, X, - HETU3UH bUIAAMIAHYYCY

X =A e *Sin(o,t+a)+B-e *[Sin (B-9) Cos ot +

0 £ (11)
+ —|:COS (B~ 9)+ 2Sin (B - 9)}sm ®,t]+ B-Sin (8t + B — 9),
@,
XKe
Ay oo 2€0 _ 0’0"
B=p Simd=rp Cosd=— (12)
th:ELOZ; L =.(0>-0%)+4£%0>.
o° -0
_A0)0 w07 —2¢7)-5i (61 —
X = e 2eCoswm,t (o° —6% —2¢?)-Sinw, t |+ Sin(0t — 9)}. (13)
L |L o,
.= Ao X (14)

b J@ -0 +4g20  J1-22) + 4t
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Byn xepne Ao — ceiiCMUKaBIK bUIIAMIAHYYHYH MAaKCUMAJIJBIK aMIUTATYAACHI,

0 € A,
Z=—;N=—;X, =—~ - CTATHKAJIbIK KbUIBILIYY.
Q)
X
(13) 1+p=-2. Hy TababObI3:
XCT
I
I+p (15)

:N(l—zz)z ran 2|

®opmyina (14) ananuzaen TOMOHKY/IOHM ThISIHAK Yblrapyyra 00JoT:
1. (1 + 1) goHIYTY Z )KOK OONTOHAO 00 KO YMTYJIOQMT.
2. Makcumym (1 + p) — Tyypa kener z=4/1-2n°, z = 1 re smec xaHa OGapabdap
6o110T (3-cypor)
1

“ 2 19

+ 1

®dopmyna (15) - (14) uy dopMynagaH KeJIuIl YbIrar.

=0
1+ u
e e e S 4
0 0.5 1 1.5 2
3-cypoT. Ap KaHJai 1 y4yH IMHAMHUKAIBIK KOA(PGHUIMEHTTHH Tpadury,.
3. N Maanucu YoH OomboroHmo z =~ 1 OGomor. z = 1 OGomarommo, 1 + p

1 ® 271 T
= =—. JlorapupMHKaIbIK JEKPEMEHT TEPMETYYCYHYH YOHIYTY:

_ZZZ_S_T-ZS )

T
5=——.
o (17)

o & o
4. 3-cypOTTO KOPCOTYJITOHAOM, 7 =— Z = 1 IWH COJ KarblHJa KauTalIKaH.
[



5. «KpIpThI-naiiy0am» MOAEIHHIE CEHCMOTYPYKTYY KypYJylITa CEHCMUKAIIBIK
Ky4TYy 3CENTOO0JI0 «KbIPTHIII-MAaiy0al» CUCTEMACHIHBIH O31yK TEpMENyYyJOpYHYH
ME3THJIMH kaHa 6acaH00 Kod(PGUIIMEHTHH aHBIKTOO KEepeK.

4-cyporro YCTYHIYY KOIIypOJIOPAYH TpaguLMsILYy KaHa
CeCMOM3OMALMsUIaHTaH  NaiayOangblH ~ JCENTHUK  CXeMajlapbl  KOPCOTYJIOH.
Tpagunuanyy cxema yuyH 4a-CypOTTO TasHbIY TOIypaKKa KaTyy OEKWUTITeH, ajl 3MU
40 - nma Herus MEHEH cepnuiruy OaiyaHbllIKaH. TomypakTapAblH KaTyyJlIyryHYH

ko3doumentu K (4) popmyna apkeutyy Tabbuiat. Byl HErM3auH TOIypaKTapbIHbIH
KaTyyJIyKTapblH MYHO3JIOMT.

a) N m, 6) N .mw
T oMz T P SLLLETND
o o
T T

k Kk

Puc.4. O3y TepMenyyHYH KBIIUTHIIBIH aHBIKTOO YUYH
YCTYHAYY KOITypPOHYH 3CENTHK CXEMaChI:
a) KaTyy OEKUTUJITEH TastHBIYTBIH Nailnyoasl;
0) HETH3 MEHEH CepIUITHY OalIaHbIIIKAH TasTHBIYTHIH MMaiyOabl.

4a cypOTyHIOTY CX€Ma yUyH OMPJIUKTYY >KbUIBIIYY TOMOHIOTY 101 O0JOT:

H* H* 5H?
§11 = E:SH = Za5r O = 01 = 23] (18)
46 cypoTTOTY CXeMa Y4yH:
;g _KkBE488] o _ KHT424E] o o _ SKH® 485
011 = BE] k G2z = 24Ef ke fiz= 3= 48 Ef ke (19)
Tpagumusityy cXema yqyH KBIIITHIKTYY TCHIEME:
A-BA+C=0; A2-B'A+C' =0 (20)

CelicMOM30SHIIUSUIAHTAH Mai1y0an yd4yH TOMOHIOTY 101 0OJOT:
'3 1 v
dyg =7 (B' £B” -4C’) (21)

1 i 1 o
Oy xepne, Ai= — A= W; @] KaHa @, - CEMCMOM3OILILMSIIAHTAH JKaHa
£ Gy )

KaTyy naijyoangap yuyH 03/1yK TEPMENYYJIOPYHYH TErepeK >KbIIThITbI.

Kopron-Caii  ngapeisicel  apKblUlyy OTKOH YCTYHAYYy KOIYPOHYH O34YyK
KBIITHITBL. bupuHun skaHa oSkuHYM (opMaaarbkl TEPMEIYYJIOPAYH Terepek
KBIIITHITBI TOMOHJIOTYAO0U OOJIOT:
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@=L _4805P% xama @ - 2298,851’—“‘).

\/Z CeK \/Z cexK

Mesrungepu: Ti= 2z =0,013cek, T>=0,0027cek.

@,
Bupunun Gopma yd4yH YCTYHAYY KOIMYPO Y4yH O3MyK TEPMEIYYHYH TErepeK
JKBIIIITBITHBI DKHU I[GHFBBJII[yy 6OHITYKTarBI TCHACMCCH.

3
= L= 1 =10 :7,791’_5‘0; (22)
JAh  |J16485,655-10° 1284 cex
Ty = 2% = %2%-0,806 cex. (23)
o 1,79
OkuH4U popMa yuyH:
3
= ———t =10 _ 4555329, (24)
V4,88-10°¢ 2,195 cex
To= 2= 528 _ 0014 cex. (25)
®, 45558

JeMek, YyCTYyHAYYy KOMYpPOJOPAYyH KaTyy TasHbIYTApbl Y4YyH OWPUHYHU
dbopmManarel TepMeNyy y4yH raHa 3cenTu Kupruzyyro 6omnot. Karyy Tasuerarapasia
UHNITYYJIOPY CEMCMOM3OISIIUSUIAHTaH MaiiAyOaIbIH UIITEPUHE TaaCUp TUHTHU30CHT.

bupunun GopmMagarsl TEpMeENyyJIOpIOTY TasHBIUTHIH O3yK TEPMEIyyCYHYH
ME3THJIN JTUCCEPTAIUSIIBIK HINTETH 2.2 maparpadTa KapajiraH TasHBIYBI MEHEH
naiyO0aabplH 03yK TePMENTyyCYHYH ME3THIIMHE J1aj KeneT, (5) popmya 6oroHyYa.

MynyH Herususiae, Karyy mnaigyOanael (YCTYHAYY  KOIyPOJOPIYH)
cericMon30IsIIUsI0010 (5) dhopmyianbl naigananyyra 00JioT, ajl SMU YCTYHAYH 03y
’KaHa TasHbIY (QyHIAMEHT MEHEH M Maccallyy KaTyy TeJO KaTapblHaa KapajarT.

Y4yH4y 00/1yM TOMOHKY SKCIEPUMEHTAIIBIK U3UII00JIOPTO ApHAJITaH:

- Kambap-Arta-2 I'DCun Kypyyaarsl kapJblpyyaarbl YCTYHAYY KOIYPOHYH
CUJIKMHYYCYH 3KCIEPUMEHTAIAYY U3UII00;

-CelicMuKanbIK Taacup OONrOHAO, ’KacaiMa HErM31yy KOIYPOHYH MOJEIMHUH
UIINH 3KCIEPUMEHTANJIBIK U3HII0O0.

Kambap-ATa-2 I'DCun Kypyydarsl XapIAblpyyAarbl YCTYHAYY KOIYPOHYH
CWJIKMHYYCYH OJKCIEPUMEHTAIAYY HM3UIL00. DKCHEPUMEHT buikek-Oul KOJyHyH
318kMm neru HapbiH naphisichl apKbUlyy OTKOH ycTyHAyy komypoao KMKTAVYuyn
«ABTOMOOWJIL ~ JKOJIIOPY, KOMYypOJIOp  aHa  TOHHeNaep»  KadeapachbIHbIH
aJIMCTEPUHUH >KapJaMbl MEHEH JKYPI'y3yJITrOH.

Konypo xairamkan aiMak CEMCMHKAJIBIK JKAKTaH KOONTYY PAallOHTO Kapawur.
XKaszyynapaplH HEru3vHIE KypyJMaHbIH O3JYyK TEPMEIYyCYHYH ME3TWJIMH >XKaHa
Oallika TMHAMHUKAJIbIK MyHO3/I0MOJIOPYH aHbIKTaca 00JIOT.

12



KapnplpyyHyH HErusWHjae KbIpThIINTA, NakayOanjga, TasHbIYTA SKaHa
KOIYpOHYH YCTyHyHAa OOJTOH TepMenyyJopAyH xkazyyiapel Air - An
CEHMCMOITYHKTTapbIH/IA aJIbIHTaH.

CM-3 Ne 300 ceiicMOKaOBLI alrblubl S-apbIITBIH OPTOCYHAA OPHOTYITaH (A1
kapoo MmyHKTy). CM-3 Ne 161 xana CM-3 Ne 365 celicMokaObul anrbratap 6-
TasHBIYTBIH YCTYHJ0, Az-007co OeToHayy maiimyOanra opHOTyidraH. Az, As
CENCMOKAOBIT aNTbIYTAp TYHAYK-TYIITYK OareIThiHa OOITOH.

CC-24 A4 KOmypOHYH >KaHBIHAATBl YWMO TOIIypakKa OpHOTYJIraH. bymnap
ypIrbII-0OaTeint OareiTeigaa Oonron. OCIIIT Ne 374  ceiicMo  kaObLT — ainrsld
ABTOMOOMJIb ’KOJITO OPHOTYJITAH.

OCIII'  Ne279 ceiicMO KaObLT  airblubl  S-TasHBIUTHIH  TaiayOaIbIiHA
OpHOTYJITaH.

Byn »KCEpUMEHTTUH KbIMBIHTBITBIHBIH HETM3UHAE TOMOHKYIOW ThISTHAK

YBIKTHI: JKacajliMa Herusjae okauramkaH Ne6 TasHBIUTBHIH MaiayOambIHAATrbI
bULIAM/IaHYyY aHbIH alJlaHAChIHJATkl TOMYPaKThIH bullamMaanyycyHan 40%ra a3. byn
CEHCMOMETPUKAJIBIK acHanTapAblH KapJAaMbl MEHEH >XYpPry3yiroH 3>Ka3yyJapJblH
apKacblHaH JIWIJICHIU. 5-0allKOO YEKUTUHJIE bULIAMAAHYYHYH MaKCUMaJAYyy
ammumatygacsl — 7,230cm/c?, an osmm 6-6alikoo dexutuHzge — 3,889cm/c? GOIroH.
Xoropynarel KOpYHYUI KBIPTBHIIITaH Maigy0anra OTKOHAO, TOJKYHIYH CBHIHBIIIbI
’KaHa 4arbUlyyCy MEHEH TYIIYH1ypYJIOT.
Kacanma Herusnyy KOImypoHYH MOAEIMHUH 3KCIIEPUMEHTK KYPry3yy. DKCHEPUMEHT
2016-xpIabIH WIOHBb alibiHAA bUIKEK-balblkubl TeMUp XKOmyHAArsl <«Kem-Apbik»
CTaHISICBIHAA Kypry3yiroH. [lalinyb6annea napamerpiepu 40x40x60 (cm), 6eToHAYH
kiaccel B20. Tasubiutap — Ouiinkturu 120cm 6osron Temup tpyoa, nuamerpu 10cwm,
JyOaJIBIHBIH KAJIBIHBITH 4MM.

TemMup k0onmoH 8 M apajblKTa 3KM OKIIOII MOJENb KypyJiraH. bupunHum
MOJIeNIb TAOUTBIN HEeTU3re, ajl SMU IKUHYUCH 00JICO jKacaliMa HETu3re Typry3yJraH.
Kana oOmoHAOW »dl€ SKUHYM MOJCIJIMH TNakWayOansl TNEepuMeTpuu OOrOHYA,
KabIHABITEL 20cM OONTOH MmeOeHJeH TypraH KOproody SKpaH MEHEH TOCYJITaH.
[TalixyOangapabiH sxepre Kupren trepesauru 0,5M.

Oku mopenbre TeH canMmarbl 100Kkr OONroH OOpIyK Kyd Taacup 3TKEH. Ap
KaHJall acmanrtap »JkaHa JaTydukTep nNadaydaiira j»aHa TasHBIUTHIH YCTYHO
OPHOTYJITaH.

N3unn00HyH MakcaTbl TOMOHKYJIOP:

- I0€3]] OTKOH yuypAarbl JUHAMHKAJIbIK TAACUPJIUH YOHAYTYH aHBIKTOO;

- MOJEJIbJANH JUHAMHKAJIBIK MYHO3JOMOJIOPYH aHBIKTOO, O3yK TEPMEIYyHYH
KBIIITHITHIH jkKaHa (OPMACHIH, KOMYPOHYH AUHAMHUKAJBIK KaTyyJayTryH, TEPMETYyHYH
a3al0yCyHYH MYHO3JJOMOCYH.

JlnHaMUKabIK TEKIIEPYY0 TOMOHKY acnanTap KOJAOHYJITaH:
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- ceiicmo kaObut anrerd CM-3 (qTMHAMUKAIIBIK acman);

- cericmo kaObL1 anrerd OCII;

- cericmo kaobu1 anrery CI'-10, CMB-30S;

- IIYHT KOPOOKACHI;

- KOMITBIOTED.

JIoKOMOTHB ’KaHa BaroHAOpP OTKOH YuypAa, KONYPOHYH JWHAMHKAJIBIK
TEPMENYYCY Ka3AbIPbUIbII aJbIHTaH. by jka3yynap apkbulyy KypyJAMaHbIH  O34YK
TEPMEIYYCYHYH ME3TMJIM jKaHa KBIILTHITbl aHbIKTaJIraH. JKoropyaarsl MaajibIMaTTap
KOITyPOHY JUHAMUKAJIBIK 3CENTOOAO0 KOJJIOHYJAT. DKCIEPUMEHT >KYPrOHIO YeHHH
OapIbIK acnanTapabl TEKIEPYyY OONToH.

Ceiicmo ka6 anreiutap E14-440 AD/DA converter aTTyy Ky4TOHAYPIYy4KO
[IK-2 kabenp apKplIyy TyTallaT >KaHa xKa3zyy KOMIBIOTEPE Ky pry3yior.

[Toe3n ap kaHAail BUIJAMIBIKTA XKYpPYIl OTKOHJO, MOJEIBIAEPANH TEPMEIYYCY
OaifkanraH.

JKazyymapapl aHanu3aereHaeH KUHUH TOMOHIOTYIOM KBIMBIHTBIKTAp KEJIUII
YBIKTHI:

- OBIIIBIK HETU3/IeTH |-MOJeNIuH 031yK TepMenyycyHyH me3ruin T=0,41cek, ain smu
03/yK TepMENyYHYH TerepeK KbIIThIIbl w=15,22 pan/cek;

- JKacajaMa HEru3Jeru 2-MOAENAWH O3AYK TepMenyycyHyH mesrmim T=0,65cek, an
OMU 03yK TEPMEIYYHYH TErepeK >KbIIITHITbl W=9,66 paj/cex.

—y

5-cypor. I'paduk ap Typayy 6acannoody kodhGUIUEHTTEPIUH MOJCIIEPUHUH
JTUHAMHKAIBIK KO3 duimeHTTepu: 1-chi3bik [ Momens yuyH; 2-cbi3bIk 11 Moens yayH.

Taxpsiitba OyTKOHIOH KHIHH XKa3yyJapIblH HETH3UHIE TOMOHKY >KBIHBIHTHIK
KEJIUI YBIKKaH: yKacaliMa HETU3JIerH MOJICIbANH Mail JyOalibiHa, TAOUTHIA HETU3eTH
MOJIENIMH Mail TyOanblHA KaparaHja CEMCMHMKAaJbIK TAACUPAUH SHEPIHUSACHl SKH
acere a3 OonroH. byn celicMUKanblK TaaCUpAMH KBILITHITBl 1 ynaidra KeMUHT
JereH U O IUpeT.
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o 1
CeiicMOdKpaHIbl  KOJJIOHYyna OacaHnoo koddpduuueHtu - &=1,22—,
CeK

OUPUHYM MOJENBAETH TOIYPAKTarbl )KaHa TasHBIYTArbl bIaMAanyymap - 12,5cm/c?
kaHa 9,11cM/c?, OKUHYM  MOJENBIAErH  TOIyPAaKTarbl JKaHA  TasHBIYTATLI
pUIIAMIaHyyIap - 7,83cm/c? xana 5,09cm/c?,

Hemek, maiigybanra 6onaroH ceicmukanblk Taacup 9,11/5,09=1,8 sce=2 sce

azasiTr gereHau Ownnuper. bya 5-CypoTTo KOpcOTyiaroH rpapuk MEHEH TacThIKTanatr
n1=1,22/15,22=0,08; n2=1,22/9,66=0,13; 2,5/1,4=1,83ce~2ce.

TopryHuy 00ayMa0 YyCTyHAYy KONYPOJIOPIYH CEMCMHMKAJbIK JKaKTaH
KOpProouy KbI3MaTThl aTKapraH j’kacajiMa HEru3guH KypyidylTa KOJJOHYJIYIIY
KaMThUITaH. YCTYyHAYY KOMYypOJOpAY [IOJ00OPIOOA0 JKacaiMa HETU3JIepau
nalijjajianraira cyHymrap OepuireH skaHa «Jlupa 9.6» nporpamMmacbl apKbuUIyy
KOMITBIOTEPIMK 3CEM KYPry3yJIrOH.

O Oa3applHbIH KaHbIHAArEl KueB KOYOCYHAO airamikaH »ep acThIHAArbl
OTMOKTYH CEMCMOTYPYKTYYJIyr'yHa OOJrOH jKacajiMma HeTu3IuH Taacupu. [lpaktukana
’KacaliMa Heru3au OOpIoH KbIPTHIITapAa Kol KoygoHymar. CeHcMUKaIbIK
palioHI0p/10 OOPIIOH KBIPTHINI jKacajiMa HEru3 KaHa maiiy0an MEHEH KOMILIEKCTYY
umTet. MplHnaid ydypna OOpPHOH KBIPTHIII CEMCMHUKAIBIK JKaKTaH KOproody
AJIEMEHTTHH POJIYH aTKapar.

buznua yuypna bumnkek maapeiHblH KueB kedecyHIery KemypeHYH mnai
nyOanbiHa OOJITOH, aHBIH HErM3MHJETM aTalblH MaTepualljaH TypraH KaTMapJbIH
’KapJlaMbl MEHEH CEMCMUKAJIBIK TOJIKYH/IApbIH TAACHPH KapaJar.

KoIprei3  pecyOavMKachbIHBIH 20:02:2009 «CelcMOTYPYKTYY KypYJIyID»
HOPMACBhIHA bUIAWBIK J10JI000PIIOHYII )KAaTKAH KypyJIMaHbIH TEPPUTOPUSCHI 8 OaIIbIK
aiimakka kapadT. CelicMHUKalbIK KacueTTep OoroHYa »kep KbIpThimibl II, Kypyiymn
TalITaHABUIAPBIHAH Typrad karMmap - III kareropusra tuemenyy.

Kerypeny «kypyy ydypyHsa maii pgyOammap Typdy IKEpACH —KypyJyin
TalITaHJBUIAPIAH TypraH Karmap ublkkaH. byn karmap «bepeker-I'panT» coona
O0opOopy KypyJdyn >KaTKaHaa Maijga OOJIFOH, KaJIbIHJABITBI 4MeTpre 4JamasairT.
Jonboop OorHYa TalITaHABUIApAAH TypraH KaTMaplblH 2MeTpre YeWHHKU
KaJIBIHIBITBIH aJIbII, KaJIFaHbIH THITBI3JI00 KapajraH.

AHJIaH KUWVH aJIbIHTaH KaTMap/IblH OpJlyHa KyM-IIarbll Tall apajaliMacblHaH
Typran 2METPJIMK jKacaJiMa HETW3IM Typry3yy Kepek. bym karmap sipaarryy
Typry3yiyn, HbiktanaT. Ap Oup 30cM MK KaTMapAblH HBIKTANYy KO3(Q(UIHEHTH
0,95 6oy kepek.

[IpakTuka *y3yHIe mHail ayOajiiblH HETU3WHIETHU KBIPTHIIITHIH KACUETTEPUH
’KaHa WIIUH KaKIIBIPTYy, Oalikadya alTKaHJa CTaTUKAIIBIK 0achIM OOJITOH/IO TOMypaK
HETHM3MH >KacajMa >KOJI MEHEH JKaKIIBIPTYyHYH Kem Typiiepy Oap. Cmaiunyy mai
ayGangapabl KOJIOHYY MEHEH Oupre OOPIOH HETU3IU THITHI3A00 KaHa Oekemieo aa
KapaJras.
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Kep KBIpTHIITAPBIH THITHI300 TOMOHKY BIKMajap KOJJAOHYJIAT: YCTYPTOAOH
TBITBI3/I00, TEPEH BHOPOTHITHI3N00, XAPABIPYY 3aTTapblH KOJJIOHYY, CTaTHKAJIBIK
0achIM MEHEH THITHI3/I00 JKaHa OalllKa yIIyHAal CIAKTYY.

XKep KbIpTHIIBIH OEKEeMI06/10 TOMOHKY BIKMaJap KOJJOHYJIAT: IIEMEHTTOO,
XUMFSUTBIK ~ JKaHa  DJICKTPOXMMHSUIBIK  BIKMajap, OUTYMIAINTBIPYy — JKaHa
TOMYPAKTAIITHIPYy >KaHa Oamika ymryHmal ceisiktyy. Koo Oup yduypmapaga Oy
BIKMaJap/ibl KOJJOHTOHJOH KWWWH TOMypaK KaTMapjapblHbIH HINMW OWp Khlilia
YKAKIIBIPHIT, )KYKTY KOTOPYY MYMKYHUYJIYTY dKOTOPYIAMT.

Kep tutnpee ydypyHIa TamTaHAbUIApAAH TypraH jKacajiMa KaTMapJbIH Tan
ny6aiira 60JITOH TaaCUPUH Kapamn kepey (6-7-cypeTTop).

Karyy aiimakTapaarsl TOJKYHIApIbIH 4Yarbllyy J>KaHa CHIHYY MbIH3aMbIHA
BIJIAHBIK TOMOHJIOTY IAPT aTKAPBLIBIII KEPEK:

COosQ, _ COSCL,

b

Vi Vv,
Vi _ cosa, . (26)
V, cosa,

Tyumryydy TOIKyHIyH BUIIAM/BITBIH a3aUTYy Y4yH TOMOHKY IIapT aTKapbuUIAT:

A -1 xe V,>V,, aana (26) 6oroHua

2
cosa,

>~1 e cosa, >cosa,, Ou3e
cosa,

a, 0° non 90° uelinn 03ropyoT. (27)
(27) mapThiHaH,
o, > o,. 0osoT (28)
V, =V, xe p, -p,.
Tymyydy kaHa  ChIHYy4Yy  CEMCMHKAIBIK  TOJKYHAYH  DHEPTHICHIH
CaJBIIITHIPAOBI3.

E- % P (29)

Byn »kepae, pP— KBIPTBHIUTHIH THITBIBABITEL, g=9,81M/¢’ OSpKUH TymyyHyH

BUIJIAMJIAHYYCY, A— TOJKYHIYH aMIUICTYJachl. A — TOJKYHIYH Y3YHIYTY,
A=V.T,
V —puinamasik, T — TOTKYHAYH ME3THIIH.
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TIC (onTHManTEHOH GpakmEe)

3

Pz I v
O X,
21

6-cypot. XKep acTbIiHIarbl OTMOKTYH 7-cypot. CelicMUKaIIBIK TOJIKYHIYH TaaCUPUHHUH
naiayoansl. 1-tasuera; 2-naiiay6an; 3-kailpa  cxemachbl

TOHYJYy4dy TOIypaK; 4-rpaBuii-Kym

apajainmMachl; S-KypyJiyll TallTaHbl; 6-

TaJICHHUK KbIPTHIIIBI.

CTIpOoHTEIBHBIH MyCOp

I aneuyHHEOBETH TDVHT

Tyuryydy TOTKYHIYH SHEPTUSICHI

| |
E, = gplgAZA = gplgAleT' (30)
OKUHYY alilMaKTarel 4arbulyy4y TOJKYHYH SHEPTHSICHI
E \Y
E = ~pgdvT; =P (31)
8 E2 p2V2

I'paBuii-kyM apayiamimacsl y4yH
p, =2200kr/™m%; V, =230m/c.

BOpPIIOH KBIPTHILI Y9yH THITBI3AIK )KaHa bUILAAM/IBIK TOMOHKYIOM
p, =2000kr/™M> xama ¥, =140 Mm/c.

£, _2200:230 1,81. byn KepaeH TOJKYHIAPIAbIH CHIHBIIIBIHAH JHEPIHUs
E, 2000-140
1,81=2 sce azaiiranbIH KOPYyyro 00JIOT.

E, — OMpHHYM y4acCTOKTOr'Y TYLIyy4y TOJKYHAYH 3HEPIUSCHI;
E, — 5kMHYM y4acTOKTOI'Yy CBIHI'aH TOJIKYHIYH YHETHSACHI;

E'\ — OMpUHYH yYaCTOKTOTY YarbUIraH TOJKYHIYH SHEPTUSCHI.
Orepne TymKoH TOJKYHAyH sHepruscsl E, mu  100% npen ancak, anpa

%=0,553, JIEMEK, ChIHTaH TOJIKYHIYH 3Heprusicel E, Tymyydy TonkyHAayH 53,3%

1
TY30T. AHJIa, YarbUITaH TOJKYH/IYH SHEPTUsCHl £’ TYIIKOH TOIKYHIYH 44,7% Ty30T.
E/ =E, -0,447; E, = E, -0,553; (32)
v, =V,,
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€8¢ .1 ke  cos a, <cosa, (33)
cosa,
a <a,. (34)
*
E, _Vyp, _140%2000 _ ., Vip, = Vapy ~1.85V,p, E,=E —E —E
E, Vip, 230%2250 0.54
®
E E enc enc
et L: 2,13 ~ 2 oce, E =1, E =213 Oamkaya aTKaHza,

AER® 047E, 03
CeHCMUKAaJIBIK Taacup maiaybanra 1 ynaiira a3 Taacup 3TerT.
KyMm mareur apanammachiHBIH THITBI3ABITEl KypPYJIyIl TallTaHIbUIApPbIHBIH

anc mycop

THITBI3ABITBIHAH 9OH O0yoopy, Oamkava aiTkaHma p,,., < Q.. SKEHIUIH TYIIKOH

xKaHa YarbULIbIPbUITaH CEHCMUKAIIBIK TOJIKYHIapAbIH SHEPTUsIIapbIH
CaJBIIITHIPYYHYH HETM3UHE Aaiui O0ay.

Koropyna kapanraH OSCenTepAMH  HATBIKACBIHAA  YYYHUY  YEKTErd
CEHCMUKAIIBIK TOJIKYHAYH SHEprusichl 1 ynaiira azaranabirsl nanui 6onay. MeiHaan
OW3 THITBI3ABITEI a3 OOJTOH KypyJdylll TallTaHIAbUIAPBIHAH TypraH KaTmap Kep
TUTUPETEH yuypAa KOPITovdy 3KpaH/IbIH POJIYH aTKapaapblHa bIHAH/BIK.

Kanan-Aban obmacteiHaarsl Kopron-Cail mapbisickl apKbUTlyy OTKOH ajaMm
OTy4y KOITypPOHY Kypyy/a >KacaiMa HEru3au KOIaoHyy. 2015-Kbpuibl H.1canos
ateiHaarsl  KMKTAVHyH — «CelicMOTYpyKTyy — KypyJdyn»  WIMMHUH-U3WII00
UHCTUTYTY TapaObbiHaH Koprou-Caii napblsichl apKblUTyy OTKOH KOITYPOHYH J0JI000pY
nasipIairaH.

Jonboopay nasp100 TOMOHAOTY HOpMaiap/blH HETM3UH/IE )KYPIy3yJITrOH:

1. Anam otyuy komyponyH rabaputu ['-2,4 (CHull 2.05.03-84* «Komypomop
aHa TpyoOaap»);
2. V0aKThIUlyy HOPMATUBIYY BEPTUKAIAYY KyKToM - 400kre/m?> (CHulI 2.05.03-

84* «Komypomop kaHa Tpydanapy).

3.CHulI 2.05.03-84* «Komyponop xkaHa TpyOanapy;

4.CHull 2.03.01-84 «beToH >xaHa TeMUPOETOH KOHCTPYKITUSIIAPY;
5.CHuII 2.02.01-83* «MmapattapasiH )kaHa KypyJaMaaapIblH HETU3ACPU»;
6.CHuII 20:02:2009 «CelcMOTYpYKTYYy KypYJTYIID».

KonctpykTuBnyy uweunmaep. Kypyiyiika 4elHH 3CKM KONYPOHYH TastHbIYbIHBIH
O6eToH OyioKTOpY anbIHaT. JlapbIssHBIH >k39KTepu Tanrtanar. Komypo Typuy Herus
TaNTITaHJaH KUHUUH KaJbIHABITBI 3M OOJITOH TPaBHM-KyM apajaiiMachl TOTYJIYII,
TarTanar.

KomnypoHnyH TasHbIYTapbl TMBAaH TYpyHAOTY TeMUPOETOH, OeTOHAYyH Kiachl B2S5.
TasHbIYTap XacanMa HeTU3re cajblHaT. Y CTyHY 00Jico y3yHAyTy 20M OOJroH TeMup
dbepmaman Typar. depmanplH OMHUKTUTH 2M. MeTalll 3JIEMEHTTEP TOMOHKYIOM
HIBEJJIEpJEH KaHa OypuTyKTaH Typywat: Kypiaapsl - NelOIl mBemnep, Tuperuutep
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KaHa TyypachlHaH KeTkeH Oaitmanbimrap - 100x100x10 OypuTykTap, TasHBIYTAp
’KaHa y3yHyHaH KeTKeH Oaitnansimrap - 80x80x8 OypuTykTap.

TyypacblHaH KETKEH KECHJIMIITE KOmypo 2 MeTamul gepmanaH Typar. AjaplbiH
OKTOpYyHJarsl apaisik 1700mm.

byn ¢depmanap y3yHyHaH jkaHa TyypachblHaH KETKEH OallaHbllITap MEHEH
OMPUKTUPUIIET. AJapIbIH YCTYHO KaJbIHABITH 12MM OOJTOH TEMUP OMMO Oapakyacsl
OCKUTHUIICT.

JlapbistHBIH HYTY 00Jico kiaccel B25 Gonron TeMupOeTOH MEHEH Kypyauar.

TamaHAbIH TErepernHAEr JKaHbIMa YbIHATYYHY a3alTyy yU4yH
naiayOanablH  KOHCTpyKUusAchl. [laliyOanaplH TUTMHEH KETKEH OachIMIbIH
HErM3WH/IE, aHbIH TaMaHbIHAA YbIHANYY maiiga 6010T. TUTHHEH KeTKEeH HOPMAIyy
»KaHa >kaHbIMa ublHaNyy b. W. lanmaTtoBayH skana H. A. L{pITOBUYTHH SMI€KTEPUH]IC
KOPCOTYJTOH (popMyJiaiap MEHEH aHbIKTajlaT.

[MafimyOanapiH  «Oanmblk JKOH» TaMaHBIHBIH HOPMAJlyy KaHa >KaHbIMa
YbIHATYYHYH YOHIyTyHa OOJTrOH TaacpupuH Kapam kopomy. 4.5 (6) cyporrto
naiayOanaplH TEreperuHAern YbIHAIYYJapAbl AHBIKTOOHYH JCENTHK CXEMAachl
KOPCOTYJITOH.

Krnaccukanbik TaManapaa, 0.a. )xajanak >kaHa TOpU30HTaJIAYy, 9H YOH JKaHbIMa
YbplHANyyJap TaMaHIbIH 4YeTTepuHJe Naiiga OonoT. Byn 03 ke3eruHue 3H 4YOH
OacpIMia K€ aJiChI3 TOMypaKTap/la HETU3IUH KBIPTHIIMIBIHBIH KBUIBIIIYYCYHa >KaHa
TOMIOKTYTYHA aJIbII KEJIET.

a) y 0)
T Touka B
i &

20-30cm, , @ % S,

y X

3 8 ~ e —

B X T\ ' CS,
3 3 | 4
8

Z

8-cypot. Kymayy katmapiyy Gaiblk )KOH TaMaHIyy Hai1yOanblH KOHCTPYKLHUSACHI
a) 1-xymayy skpaH, 2-KyMJlyy TOLIOJIMO, 3-UILIEHUYTYY HETU3,
4-0anbIK )KOH TaMaHAyy maiay0an, S-naiayOanibiH OanbIK KOHIYY TaMaHBbI.
0) maiiry0anaplH acTHIHAATHl YBIHATYYHY TaOyydy 3CENTHK CXeMa.

8 (0) cyporTory cxemazarsl HOpMaJIJyy >KaHa KaHbIMa YbIHAJTYYHY TOMOHKY
dbopmynanap MeHeH Tabyyra 060J0T:

&
TB=TXCOS2B—?Zsin2B; 0p=0.c0s*P+Tx sin2p (35)
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6y xepae, Tp kaHa Op — MaiiayOaTabIH GaNbIK KOH TAMAHBIHAATH B 4eKHTTErH

HOPMAJIYY JKaHa KaHbIMa UbIHATYYJAp, Tx KaHa O, — FTOPU3OHTAILYY TEIH3IHKKE

Taacup ATyydy HOpPMaJJlyy *aHa jKaHbIMa YblHaNyy’dap, B - B dekurreru xaHsiMa
YBIHATYYHYH TOPU30HTAIYY OKKO OOJITOH KaHTAlOCyHYH Oypuy.

a) | 0)

.’I-

T 1
[ MckyccTBerHoe
OGHOBaHWE

G '

El = -
> — =

He

{ . . e Gop= 0.2CG
[ CnabBoe gecHoBaHne
# —

z Y
9-cypor. ITaiigy6anabiH 4OryyCyH aHBIKTOOUY OachIMJIbIH ’KaHa CXEMaChIHBIH 3ITIOPACHI.
a) aJIChI3 HETU3ETH Maiy0aIbiH OachIMBIHBIH 3ITIOPACHI;
0) »acajiMa Heru3Aeru naiy0anibiH OaChIMBIHBIH AIIOPACHI;
H. sxana H'c — ajnchl3 ’xana skacaaMa HErU3/ert KbIChUITaH 30HaHbIH Tepenaury, Hle < He

(35) dopmynackiHaH KOpPYyHYN Typranjai, Oanbik >koH Oerre Tp - KaHbIMa

OacbIMbI a3blpaak OOJOT, KIACCUKAJBIK Maiydangapra Taacup 3TkeH Tx - KaHbIMa

OaceiMbITa Kaparanga. JleMek, KBIPTBIIITHIH KBUIYy OachIMAapblHa OOJITOH
KapIIbUIBITEI KOOYPOOK 0OJIOT.

Cynymtanrad mnaiayOanplH KOHCTPYKIIMSCHI, OIIOHY MEHEH Owupre »sie
CEHUCMUKAIIBIK Taacup OOJTOH0 TOPU3OHTANYY OarsiTTa X ory 0oroHYa maiiaybania

naiina Oonyydy MHMIYydy MOMEHTTH asaitar. byn xepne  Oypuy TOMOHKYIOH
apanbikra 6oxor 0< p<25°.

Ta6muna 1 — [MaiinyGanasiH [ OypuyHa Kapata HOpMaJIIyy JKaHa KaHbIMa
OachIMIapABIH YOHAYKTAPHI

Bypu 3, rpan. 1., (MIla) a,, (MIla) 75 (MIla) oz, (MIIa)
0 0,30 0,48 0,30 0,48
5 0,30 0,48 0,25 0,53
10 0,30 0,48 0,20 0,57
15 0,30 0,48 0,14 0,60
20 0,30 0,48 0,08 0,617
25 0,30 0,48 0,007 0,623
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HEI'M3I'1 TBISIHAKTAP

. VYcryHayy KONypOHYH TEOPHMSUIBIK —HM3WIAOOCY JKacaliMa HEru3lIH
KOJOJOHTOHZ0 «KBIPTHIII-KYpPYyJIMa» CHUCTEMAChIHBIH ME3TMJIMH >KaHa 0acaHI00
KO3 PUIMEHTHH KoropyjiaTaapblH KOpPCOTTY. MyHYH HETM3MHIE KONYpPOHYH
naiiay0anbpiHa O0JITOH CEeMCMHKAJIBIK TAACHP a3asiT.

2. XKacanma Heruzgeru KOIMYypOHYH NaiayOangapblHBIH MOJEIHUHE OOJIrOH
AKCIIEPUMEHTAIABIK HW3WII00J0p, CEHCMOKOProody »dKpaH maiiaybanra Oo0JroH
CEHCMMKAIIBIK KYyUTy 2 3CETe a3alTaapblH KOPCOTTY.

3. Kambap-Ata — 2 I'DCunaeru xapJblpyyaarsl KOIypOHYH CEpIUIYyCYyHYH
TaOBITUH TaXPHIHOATAPhI, CEHCMUKAIBIK TOJIKYH CEHCMUKAIBIK KaTYyJIyTy ap KaHaau
OONTOH OWp KBIPTHINITAH IKWHYU KBIPTHIIIKA OTKOHAO aHBIH Taacupu | ymaiira
0acaHI00CYH aHBIKTAIbI.

4. WMmrenun 4YbIKKaH jkacajiMa HEru3Jerd nanayOaniblH KOHCTPYKUUSCHI,
YCTYHAYY KOMypOJopro OOJIOH CEeUCMHUKAJIBIK TaacupAu 2 »cere azaurtar. byn
naiayOanablH JKacajaMma HEru3Jeru KOHCTPYKLUMsUIApbIHAH OOJTOH SKOHOMUKAJIBIK
addexr 15-20%Ty30T.

5. Kacainma Heruzgern mnaiayOainra OOJrOH CEMCMHUKAJIbIK Kyd KaTyy
Heru3zeru naiayoanra kaparaHja a3bplpaak 0OJIOOPYH MILITEIUI YbIKKaH METOIUKA
apKbUTYyy OOJITOH 3CETTOO0JIOP KOPCOTTY.

JIUCCEPTALIMSIHBIH TEMACBIHA BIJIAMBIK UBITAPBLITAH
NJIUMUA SMTEKTEP

1. AncemeroB, M. U. JlepeBo mis ctpoutenbcTBa MOCTOB B Mccrik-Kybekon
obnmactu [Tekct] / M. U. Ancemeros, II. T. Komrym6aes, H. Kypmaubex yyay //
Bectauk KI'VCTA. — bumikek, 2008. — Beim. 1 (19). — C. 76-79.

2. Kypmanoek yyay H. 3emnerpsiceHue u €ro BO3JI€MCTBUSI HA TPAHCIIOPTHBIE
coopyxenus [Tekct] / H. KypmanOek yyny // Bectauk KI'YCTA. — bumikek, 2009. —
Boim. 1(23). — T.2. — C. 140-145.

3. AncemeroB, M. Y. PesynbtaThl 00cieoBaHUS M UCIBITAHUS MOCTa Ha
npocnekte Prickynoa B 1. Anmathel [Tekct] / M. U. Anicemetos, V. T. lllekepOekos,
H. Kypman6exk yyay u ap. // Becthuk KI'YCTA. — bumikek, 2009. — Brim. 4(26). —
T.2. — C. 65-70.

4. KypmanOek yyay H. VMckyccTBeHHBIE COOpPYKE€HHUS, UCXOJIHBIE YCIIOBUS
IPOCKTUPOBAaHUS M OCHOBHBIE TpeOOoBaHUS K MX ceiicmocroiikoctu [Tekcr] / H.
Kypman6ek yyny // Bectauk KI'YCTA. — bumikek, 2010. - Beim. 1(27). — C. 24-28.

5. AncemeroB, M. Y. Konebanuss mocra uepe3 pexy HapbiH Ha 318 kM
aBTOMOOMIIbHO goporu bumkek-Omr npu B3psiBe B ' DC Kambap-Ata — 2 [Tekcr] /
M. Y. AncemeroB, A. E. Aiinapanues, H. Kypmanb6ex yyay u nap. / Becthuk
KPCY. — bumkek, 2011. —T.11, Ne9. —C. 75 —709.

6. AncemeroB, M. Y. KoHCTpyKIMHM HacChIIM K IOAXOLY MOCTa JUIs
ceiCMHYECKUX paloOHOB C MHTEHCUBHOCTBIO 9 m Oosee OamnoB [Tekcr] / M. Y.
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AncemeroB, b. C. Opnobaes, H. Kypmanb6ek yyay u np. // Bectauk KPCVY. —
bumikexk, 2012. —T.12, Ne 6. — C. 79-82.

7. AncemetoB, M. U. CelicMOCTOHKOCTh OEpErOBBIX OMOP U KOHYCOB HACHIU
6anounsix MocToB [Tekcr] / M. Y. Ancemeros, H. XK. Manan6ekos, H. Kypmanoek
yyay u ap. // Unum. - bumkek, 2015. -168c.

8. AmncemeroB, M. Y. HcneiTanue mocta uepe3 peky HapweiH Ha 318kM
aBTOMOOUIbHON Joporu bumikek-Omr uisi MepeBO3KM CBEPXHOPMATUBHOTO Tpy3a
[Texct] / M. U. AnnicemeroB, H. Kypmanoek yyay, H. V. [llammues u ap. / Bectauk
KI'VCTA. — bumikek, 2015. - Ne3(49). - C. 28-34.

9. AncemeroB, M. Y. Onpenenenre JUHaAMUYECKUX MapaMETPOB MOCTA 4Yepe3
peky Hapein nHa 318 kM aBTOMOOUNBHON moporu bumikek-Oml mpu HATypHBIX
ucneiTanusix [Texer] / M. U. Ancemetos, Y. T. lllekepbexos, H. Kypmanoek yyay
u 1p. // Bectauk KI'VCTA. - bumkek, 2015. — Beim. 3(49). — C. 35-43.

10. AncemeroB, M. Y. BiusHHME HCKyCCTBEHHOIO OCHOBaHUSA Ha
CEHCMOCTOMKOCTh MOJ3EMHOro rmnepexoga mo ynune KueBckoir Bo3zie Omickoro
peika [Tekcr] / M. U. AncemeroB, H. Kypman6ek yyay // Bectauk KI'YCTA. -
bumkexk, 2016. - Nel(51). - C. 23-28.

11. AncemeroB, M. Y. Pacuer nmemexoaHOTro BUCAYETO MOcTa mposieToMm SO0m
yepe3 p.Yarkan Yatkansckoro paitona [Tekct] / M. U. Ancemeros, H. Kypman6ek
yyay, A. M. AncemeroB u ap. // Becthuk KI'YCTA. - bumxkek, 2016. -Ne2(52). - C.
78-85.

12. AncemeroB, M. Y. HarypHoe HCOBITAHWE TMPOJETHOTO CTPOCHHS
xkenezoberonnoro mocra [Texcr] / M. Y. Amncemeros, V.T. Illexep6Gekor, H.
Kypman6ek yyay u ap. // Coopuuk Hayunsix TpynoB KasHUNCCA. - Anmarsl,
2016. - Ne24 (34). - C. 49-61.

13. Ancemeros, M. H. HatypHoe ncnipiTaHue MOCTa IIPYU B3PBIBE ISl CO3/1aHUS
ectectBenHol miatunbl [Tekct] / M. U. AncemeroB, H. Kypman6ek yyay, V. T.
HlexepbexoB // Hayuno-texuuueckuili xypHaid «CelcMOCTOWKOE CTPOHUTEIBCTBO.
bezomacHocTh coopyxkenuin». — Mocksa, 2017. —T.1, Nel. — C. 13-17.

14. AncemeroB, M. U. HaTypHble UCIIBITAHNSA MOCTa Ha MOJBHKHBIE HArPy3KH
[Tekct] / M. Y. AncemeroB, H. Kypmanbek yyay, V. T. Illekepbexos / HayuHo-
TeXHU4Yecku  xkypHan  «CeHcMOCTOMKOe  CTpOMTENbCcTBO.  bezomacHOCTh
coopyxkeHui». — Mocksa, 2017. — T.2, Ne2. — C. 36-42.

15. AncemeroB, M. Y. OOcnemoBaHue M MCHBITAHUE >KEJIE300€TOHHOTO
nyTenpoBojaa B T. Anmartel [Tekct] / M. U. Ancemeros, H. Kypmaunoek yyay, H. A.
Ocmonkanos // Becrauk KPCY. - bumkek, 2017. — T.17, Ne5. - C. 126-130.

22



KOPYTYHIY

KypmanGexk yyay HypaanabiH «Kbiprei3 Pecny0uKachbIHbIH PerHOHAJNAYY
HIAPTTAPbIHA BUIAUBIK YCTYHAYY KOIYPOJIOPAYH CEMCMOTYPYKTYYJIYIY» arTyy
TeMacblHAArbl JAuccepranuscbiHa. Juccepramus 05.23.11 - ««wkoagopay,
a3poApPOMAOPAY, KOMYPOJIOPAY KAHA TPAHCHOPTTYK TYHHEJJAEpPAU A0JI000pJI00
’JKaHa KYPYy» aJIMCTUTd OOOHYA TeXHUKA WIMMIACPUHMH KAHAUIATHI WJINMMH
AapaacblHA U3ACHYYTO.

Tyiiynayy ce3mep: ceiicmMobomnyy, ceiicMoOoIyydy — TasHbIY  JKaHa
ceficMoOonmyydy Ty3yhdyml, —ceiicMoOonyy koddduImeHTH, jkacaiMma HETH3,
CENCMOKOProouy 3KpaH, 10J1000pI00, CEHCMUKAIIBIK TOJIKYH, TOKYHJAPIbIH CBIHYYCY
’KaHa YareUTyycy, TepMENyyHYH aMIUTMTYJAChl, bUITAaMIaHyy, TaXXphliiOa, HETU3AUH
KBIPTHIIIBI, TasiHbIY, Nalay0al, yCTyHAYY KOIypo.

N3niapeenyn o0bektucu: KPauH pernoHannyy maprrapbiHa —bUIAWBIK
YCTYH]Iyy KOITYPOJOPAYH CEUCMOTYPYKTYYIIYTY

N3nianeenyH mnpeaMeTH: YCTYHAYY KOIIYpOJIOPAYH jKacaaMma HETU3AETH
nairyoanIapblHbIH KOHCTPYKIUSIIapHhI.

N3unneenyH makcaTbl: HErwsre jkaHa naigyOanra CelCMHKalbIK Taacup
O0JTOH/I0, YCTYH/IYY KOITYPOHYH CEHCMOTYPYKTYYJIYTYH KOrOpyJIaTyy.

N3nia160HYH METOAAOPY: KOIOJITAaH MAKCaTTApAbl kKaHAa MUWIACTTEPAN Yeuyy
YUYH 3aMaHOan bIKMaslap jKaHa TEeXHUKAJIBIK Kapa)kaTTap MEHEH HIIKE allbIphUIraH,
TEOPHUSUIBIK KaHA SKCIIEPUMEHTAABIK U3UIIAO6JIOpAY KaMThIraH KOMIUIEKCTYY BIKMa
komonyirad. Kongonynran kapaxkarrap: ceiicMoka0but anreidy CM-3; celicMoKaObLT
anrely - OCII; ceiicMokabpin  anrera  CI'-10, CMB-30S; myHTTYK KOpoOKa
Ky4yToHTKYyuy MeHeH; [1K x.0.y.c.

N3na160HYyH HATHIHKATAPBI KAaHA WJIMMHI SKaHBLUIBITBI: JKacaiama
HETH3/ETH KOIMypPOJOPAYH Tail MyOamgapblHBIH KOHCTPYKITUSACH HINTEIUI YBIKKAH
’KaHa CYHYIITAITaH; CEMCMHUKAIBIK TaacCUp OOITOHIO, JKacaaMma HETH3Ayy YCTYHIYY
KOIypPOHYH Maiay0angapblH 3CENTOO0 METOAMKACHl HINTEIUI YbIKKAH; jXacaiama
HETU3UH KaTMapJapbiHbIH KaTyyJIYTyH TaHAOOJO0TY WHXKEHEPIWK TamliblpManiapabl
yplrapyyaarbl  OHOMWIOTydAraH (QopMmynamap kaHa rpaduKaldblKk  cxemalap
CYHYITAJITaH.

KoagoHyyHyH  JOeHIr??Jim:  M3WIJOOHYH  KBIMBIHTBIKTAphl  KbIprei3
pecnyONUKAChIHBIH ~ TYIITYK  PErHOHJIOPYHIArbl  YCTYHAYY  KOIYpOJIOpAY
J0JI000PII00/I0 JKaHa Kypyyada, buiikek maapeiaaarsl KueBckuii KOYOCYHIOTY Kep
aCThIHJArbl OTMOKTY callyyla, >aHa omoHaou »3xe H.McaHoB aTbeiHzars
KMKTAVYHYH «ABTOMOOWIIb >KOJIOPY >KaHa a’poApoMaop», «TeMup Koiaopry
Kypyy», «Komyposop :KaHa TpaHCHOPTTYK TOHHEIbAEP» AAUCTUKTEPUHUH
CTYAEHTTEPUHUH OKYY UIITEPUH]IC CHHUPHUJIITEH.

Koamonyiyyuy TapMaKTap: KEJICUEKTE WIIMMUA W3WIA0OHYH
KBIMBIHTBIKTAPBIH ~ aBTOMOOWJIb  KaHa TEMHUDP JKOJJAOPYHIArbl  HHXKEHEPIUK
TPaHCHOPTTYK Kypyimanapasl (M.: Komypojopay, OTMOKTOPAY, 3CTakajajiap.ibl,
rajepesuiapibl .0.y.c.) 1071000pI0010 KOIAOHYYyTa 00JI0T.
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PE3IOME

aucceprauuu  KypmanOexk yyay Hypaana Ha Temy: «CellcMOCTONKOCTH
0aJIOYHBIX MOCTOB B PerHOHaJIBLHBIX ycJ0BUAX Kbipreizckoit Pecny0imkm» Ha
COMCKAHME YYEHOH CTeNneHW KAHAUAATA TeXHHYECKMX HAYK IO CHeHUATbHOCTH
05.23.11 - mnpoeKTHpOBaHHE W CTPOUTEJILCTBO /JI0POr, METPONOJHUTECHOB,
a3poAPOMOB, MOCTOB U TPAHCIIOPTHBIX TOHHeEJIEH

KiroueBbie cji0oBa: CEHCMOM3OIALMSA, CEMCMOM3OJIMPYIOIIAsl OIopa H
ceiicMOn30IMpyIoIIee yCTPOUCTBO, KOIPPUIIMEHT CEHCMONU30ISALUHN, UCKYCCTBEHHOE
OCHOBAHME, CEHCMOM3OJIMPYIOIIUN 3KpaH, KOHCTPYHPOBAHUE, IPOECKTUPOBAHUE,
ceilcMuueckas BOJHA, MPEJIOMIICHHE W OTpPa)K€HHE BOJH, aMIUIUTyJa KOJIeOaHMI,
YCKOPEHHE, 3KCIEPUMEHT, JIUTOJIOIMYECKOE CTPOCHHE, TPYHThl OCHOBaHUS, OIOPHI,
(dyHIaMEHT, IPOJIETHOE CTPOCHHE.

O0beKkT HcCIeI0BAHMA:  CEHCMOCTOMKOCTh  OajlOYHBIX  MOCTOB B
pernonanbpHbIX ycanoBusax KP.

IIpeamer wucciaenoBaHMs: KOHCTPYKIUS (PyHIaMeHTa OajJOYHBIX MOCTOB C
UCKYCCTBEHHBIM OCHOBaHHUEM.

Heabp padoThbI: MOBHIIIEHUWE CEMCMOCTOMKOCTH  OalOYHBIX MOCTOB, MpH
BO3/EHCTBUM CEHCMUYECKUX HArpPy30K HA OCHOBaHUE U (PyHIaMEHT.

Meroasl ucciaenoBaHusi. /[ pelleHHs INOCTAaBJICHHOM LENM W 3a1ay
UCIIOJIB30BAH  KOMIUIEKCHBIA ~ METOJ,  BKJIIOYAIOIIMH  TEOPETHUYECKUE U
JKCIIEPUMEHTAJIbHBIE MCCIICOBAHUS, BBIIIOJHEHHBIE C PUMEHEHHEM COBPEMEHHBIX
METOJIOB, TEXHUYECKUX CpPEICTB M NpubopoB, Kak: celcmonpueMHuk CM-3
(nnHamuyeckuil natuuk); cericmonpuemMHuk OCII; ceiicmonpuemunk CI'-10, CMB-
30S; mrynroBast kopooka ¢ ycunurenem; [1K u T.1.

IMosy4eHHble pe3yJbTaThl M HX HOBH3HA: pa3paboTaHa U MpEUIOKEHA
KOHCTPYKIUSL (pyHIaMEHTa OaJO4YHBIX MOCTOB Ha HCKYCCTBEHHBIX OCHOBAHHSIX;
pazpaboTaHa MeTOAMKa pacuera (yHAAMEHTOB OmOp OaJo4HOro MoOCTa C
CEHCMON30JIMPYIOIINM HCKYCCTBEHHBIM OCHOBAHUEM Ha BO3JEHUCTBUE CEMCMHUUYECKUX
HaArpy30K; IpeasioKeHbl YIPOILIEHHbIE (hOPMYJIbI pacueTa U rpauueckue CXeMbl IS
MHKEHEPHBIX 3aJa4 [0 M0JI00pY KECTKOCTEW IPYHTOB UCKYCCTBEHHOT'O OCHOBAHUSI.

CreneHb MCHOJbL30BAHUS: IIOJIYYCHHBIE pPE3ylbTaThl JAaHHOM HAy4YHOM
paboThl OBUIM pEaTU30BaHbl NPU IPOEKTUPOBAHWU U CTPOUTENIHCTBE OaTOYHBIX
MOCTOB B IOKHBIX pernoHax KP, mpu cTpouTenscTBE NMOA3EMHOIO Iepexoia B T.
bumikek, a Taxxe B y4eOHBIN MPOIECC CTYJIEHTOB MO MPOPMISIM «ABTOMOOUIIEHBIE
JOPOTH M ad3poJpoMbl», «CTpOUTENBCTBO JKEJIE3HBIX JA0por» U «MOCTBl H
tpaHcnopTHbie ToHHENW» KI'YCTA um. H. Mcanoga.

O6aacts mnpuMeHeHusi: Pe3ynbTaThl Hay4HBIX HCCIECIOBAHUN MOYKHO
OPUMEHUTh NpPU TPOEKTUPOBAHHM M CTPOUTENBCTBE WHKEHEPHO-TPAHCIOPTHBIX
coopyxenuid (H.: MOCTOB, myTenpoBOJOB, 3CTaKal, rajJepei, NoA3€MHBIX MEPEXOI0B
U T.I.), K&K Ha aBTOMOOMJIBHBIX, TAK U Ha JKEJIE3HBIX 10pPOrax.
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SUMMARY

Kurmanbek uulu Nurlans dissertation on the topic of «Seismic resistance of
beam bridges in the regional context of the Kyrgyz Republic». Thesis submitted
for confer the scholarly degree of “Candidate of technical sciences” by specialty
05.23.11 — design and construction of roads, subways, airports, bridges and
transport tunnels

Keywords: seismic isolation, Seismic support and the seismic isolation device,
seismic coefficient artificially base seismic isolation screen, design, engineering,
seismic waves, refraction and reflection of waves, the amplitude of the vibrations,
acceleration, experiment, lithology, foundation soils, supports, foundations, span
structure.

Object of investigation: Seismic resistance of beam bridges in the regional
context of the Kyrgyz Republic.

Subject of investigation: construction of the foundation of beam bridges with
an artificial base.

The purpose of the work is to increase the seismic stability of beam bridges,
under the influence of seismic loads on the foundation and foundation.

Methods of research: To solve the set goal and tasks, a complex method is
used, including theoretical and experimental studies, carried out using modern
methods and technical means: geophone CM-3, OCII, CI'-10, CMB-30S and
computer.

The obtained results and their novelty: the design of the foundation of the
beam bridges on artificial substrates was developed and proposed; a technique for
calculating the foundations of the beam bridge supports with a seismically insulating
artificial base for the effect of seismic loads; Simplified calculation formulas and
graphical schemes for engineering tasks on selection of hardness of artificial substrate
grounds were proposed.

Degree of use: the results of this scientific work were realized during the design
and construction of beam bridges in the southern regions of the KR, during the
construction of the underground passage to Bishkek, as well as in the students'
learning process on the profiles "Roads and airfields", "Railway construction" and
"Bridges and Transport Tunnels" KSUCTA them. N.Isanova.

Application area: The results of scientific research in the future can be applied
in the design and construction of engineering and transportation facilities (for
exemple: bridges, overpasses, overpasses, galleries, underground passages), both on
roads and on railways.
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Kypmanoex yyay Hypaan

KbIPI'bI3 PECITYBJIMKACBIHBIH PETHOHAJIAYY IIAPTTAPBIHA
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