MuHHCTEPCTBO 00pa30BaHUs M HAYKH AcCTpaxaHCKoH obnactu
I'ocynmapcTBeHHOE GrOIXKETHOE 00pa30BaTeIbHOE YUPEKIEHHE ACTPaxaHCKON
00J1acTH BhICIIEro 00pa3oBaHus
«ACTpaxaHCKHIi TOCYIapCTBEHHBIH apXUTEKTYPHO-CTPOUTENILHEIA YHUBEPCUTET

MMPOTPAMMA - MUHUMYM
KAHIUIATCKOI'O 9K3AMEHA
0 CHeNHATbHOCTH

HanpasJ/ieHne NOArOTOBKH:
08.06.01 TexHuka H TeXHOJOTHH CTPOHTE/ILCTBA

Hay4nasi cnenqHaJIbHOCTD:
2.1.1. CrponTesibHbIe KOHCTPYKIHH, 30aHUsI H COOPYKEHHS

CornacoBaHo:

ITpopexTop o HP u M/ / H.B. Kymmaukosa /
Stes

3aB. kadenpoii III'C ¢— /0.b. 3aBbsmoBa /

3aB. acIUpaHTypor = { ?' /XK.A. 3ummHa /

ActpaxaHs, 2023



CocTaBHTEIb:

3aB. xadenpoit [II'C ATACY, x.T1.H., nouert O.B. 3aBpsuioBa

IlporpaMmma — MHMHMMYM KaHIUIATCKOTO OK3aM€Ha I10 HAalpaBJIeHHIO
noaroToBku acmupanTypsl 08.06.01 — «TexHuKa ¥ TEXHOJOTHH CTPOMTEILCTBAY
YyTBepXkIeHa Ha 3acemaHuu Kadeapsl «lIpoMEBIIIIEHHOE M IpaKIaHCKOE
crpouTenscTBoy I'BOY AO BO «AcTpaxaHCKHi TOCYAapCTBEHHBIM apXUTEKTYPHO-
CTPOHUTENBHBIA YHUBEPCUTETY.

[TpoTtoxon Ne 9 ot «24» mas 2023r.

3aB. kadenpoii [1I"C, k.1.H., gouenT 3asesiosa O.b.

[IporpaMMa — MHHUMYM KaHAWZATCKOTO OJK3aMEHa I10 HAaIpaBJIEHHIO
noaroToBKH acnupadTypel 08.06.01 — «TexHuka M TEXHOIOTHH CTPOHTEIHCTBAY
pacCcMOTpeHa W yTBepXkZeHa Ha 3acefgaHuu Haydno-texmmdeckoro Cosera I'BOY
AO BO «AT'ACVY»

ITpotoxkon Ne 45~ « /4™» _pg 2023 r.




I. OBIIME MMOJIOXEHMUS

Cornacuo macnopry HaydHO# crenuansHoctd 2.1.1. mporpamMma-MEHEMYM
KaHIAMJATCKOTO 3K3aMeHa COCTOMT W3 4YeTHIpeX O0O0s3aTeNbHBIX pPa3feloB:
TPeGOBAHUAM K CTPOMTENBHBIM KOHCTPYKLUSM, THITBl CTPOHTENBHBIX KOHCTDPYKLHH
B 3aBMCHMOCTH OT Ha3HaYeHMs 3HaHHS U COOPY)KEHHS, M YCIOBHH CTPOHTENLCTBA,
(PHU3UKO-MEXaHUIECKHE CBOMCTBA CTPOHMTENBHBIX KOHCTPYKIIMOHHBIX MAaTepHAIOB,
OCHOBHBIE IIOJIOXXECHHUS U METOMBI PACUETEI CTPOUTENBHEIX KOHCTPYKIIHHA.

OK3aMeHallMOHHbIe OHMIeTHl BKIIOYAOT 3 Bompoca. B mporpamme mpuBenéH
JIUIIB OOIIMH CITHCOK JIMTEPaTyPEI, KOTOPBIA MOXKET GBITh PACIIMPEH U TOTOTHEH.

Ha »sK3ameHe KaHIUIAaTCKOrO MHHMMyMa IO chenuansHoctd 2.1.1. —
«CTpouTenbHEIE KOHCTPYKIHH, 3IaHHS M COOPYXEHHS» AaCIHPaHT (COMCKATEID)
JOIDKEH IIPOJNEMOHCTPUPOBATE BIIaJIEHHE TEXHHYECKOH TepMHUHOIOrHEH, rinybokue
3HaHHA OCHOBHEIX TEOPHH W METONOJOTMH HCCIENOBAaHHUSA IO BCEM paszesiaM
AMCUMIIIMHB], YMEHHE HCIOJB30BaTh TEOPHM M METOIBI pacdeTa CTPOMTEILHBIX
KOHCTPYKLHUH C yY€TOM TEXHOJIOTHH CTPOHTEILCTBA.

7 IL. ®OPMA ITPOBEJEHUS DK3AMEHA

Kanguparckuift sk3ameH 10 IporpaMme acmupaHTypbl «CTpOUTENbHEIE
KOHCTPYKLIHH, 30aHHSA H COOPY)KEHUSD» IIPOBOJUTCS OUHO.

OK3aMEH [POBOAMTCS B IIMCBMEHHOM (oOpME B COOTBETCTBHH C
YTBEPKICHHBIMA 3K3aMEHAIMOHHBIMUA OWIIETAMH W 3aBEpIIAeTCs] BBICTABICHHEM
UTOTOBOM OLIEHKH M0 NATHOAIIEHOH cucTteMe. Ha mMOATOTOBKY K OTBETY OTBOAMTCS
OJMH aCTPOHOMUYECKHH Yac.

Kputepun oueHKH 3HAHHH

Ouenka Kpnartepnu ouenku

[ybokoe u BcecTOpoHHEE NMOHMMaHHE MPOOIEMEI, 0003HAYEHHONW B BOMpPOCE;
OTiM9HO | SCHOCTB, JIOTHMYHOCTH M apryMEHTHPOBAHHOCTH B H3/IOKEHHH MAaTEpHANa;
YBEPEHHEIA M MCUEPNBIBAIOIIE TTOJHEIH OTBET Ha II0CTABJIEHHbIE BOIPOCEHL

YBepeHHBIH OTBET IO CYLIECTBY BONIPOCA; JOTHIHOCTD B M3JIOKEHHH MaTepHaIa;

Xopormio ..
JIOCTATOYHO ITOJIHEIH OTBET Ha IIOCTABJIEHHEBIE BOIPOCEL

[ToBepxHOCTHOE 3HAaHHE CyINecTBA BOIPOCA; COAEpXaHWe oTBeTa ciabo
CTPYKTYpPHPOBAHO; HEIIOJIHBIA OTBET MIH OTCYTCTBHE OTBETA HA IIOCTABIICHHBIE
BOIIPOCHI.

Y noBieTBop
HUTEIIEHO

Cnaboe 3HaHWe HJIM HEINOHMMAaHHE CYIIIHOCTH pacCMaTpHBaEéMEBIX BOIIPOCOB,
JONYOIEHE] BECBbMa 3aMETHBIC OIJIHGKH, OTCYTCTBHE OTBETa Ha IIOCTABJICHHBIC

BOIIPOCEIL.

Heynornets
OPHTEIBHO

IIL. COAEP)KAHUE KAHIUIATCKOTO MUHAMYMA

PA3JEJ 1: TPEBOBAHUS K CTPOUTEJBHBIM KOHCTPYKIIUSM
1. TpeboBaHusS K CTPOUTENBHBIM KOHCTPYKLHSM, HX KIACCH(pHUKAIKA,
B3aMMOCBSI3b KOHCTPYKTHBHBIX PEIIEHHUH C MaTepUuagaMyd KOHCTPYKITHH.
2. PanmonaneHele  00/acTH NPUMEHEHUS KOHCTPYKIMH H3  pa3IMYHBIX

MaTepHaioB.
3. JlocToMHCTBa W HENOCTATKH PA3NUYHEIX BHUOB KOHCTPYKIHH WX 00JNacTh

IIPUMEHCHHA.



4. KOHCTpYKTHBHBIE CHCTEMBI W KOHCTPYKTMBHEIE CXEMBI 3aHHil, WX
IOCTOMHCTBA W HEJIOCTATKH.

PA3JIEJI 2: TANIBI CTPOUTEJIBHBIX KOHCTPYKIIUN B
3ABUCUMOCTHU OT HASHAUYEHHUS 3IAHUSA U COOPYXEHWS, 1
YCJIOBHHA CTPOUTEJIbCTBA

1. Buzibl KOMIIOHOBKH HECYINUX M OrPakAArOIIHX KOHCTPYKLHH IpakIaHCKHX
U TPOMBINUICHHBIX 3MaHuil. MoayneHass cuctema. Tunmzanus. ObGecrneuenue
KECTKOCTH ¥ YCTONYHBOCTH 3/IaHHS.

2. TpeboBanus, MpeabABIsEMBIe K HECYIINM U OrPaXXIAIONIMM KOHCTPYKIHSM
IIPOMBIIIJICHHEBIX 3TaHHH U COOPYKEHHUH.

3. TpeGoBaHus K KOHCTPYKLHSAM XHIIEIX ¥ OOIIECTBEHHBIX 31AHMI,

4. THIIBl KapKacOB: paMHBIE, CBA3EBEIE, PAMHO-CBA3€BEIE, C AAPaMH KECTKOCTH,
C TIOZABECHBIMHU 3TaXKaMH, C [IPEABaPUTENbHO HANPKEHHBIMK CHCTEMAaMH U JIp.

5. OcobeHHOCTH METONOB MPOBEPKH OOWIEH M MECTHOHM YCTOWYMBOCTH
HECYIIIeH CHCTEMBbI 3/[aHus, PacdET IO Je(OPMHUPOBAHHOMN CXeMe, YU8T HaualbHbIX
T€OMETPUYECKUX HECOBEPIIEHCTB 3JIEMEHTOB KapKaca.

6. bomsienponéraeie coopyxenus. OCHOBHBIE THITEI KOHCTPYKTHBHBIX bopm.
Tvnel  ©  mpuMepsl  GONBINEIPONETHBIX  COOPYXEGHMH  TPaKIAaHCKOrO |
TIPOMBINUIEHHOT0 Ha3HAYEHHS.

7. OrHecTOMKOCTh KOHCTPYKLHMH, TpeGOBaHHI 110 OTFHECTOMKOCTH B
3aBHCHUMOCTH OT I'PYII KaUTAIbHOCTH (JOITOBEUHOCTH) 30aHUH.

8. Ocobple TpeGOBaHHA ¥ KOHCTPYKTHBHEIE peIIeHHS IS 3HAHAH H
COOpY’KE€HHH, BO3BOJUMBIX B CEHCMUYECKHX palioHaX.

PA3JIEJI 3: ®DU3UKO-MEXAHUYECKHUE CBOMCTBA
CTPOUTEJBHBIX KOHCTPYKIITHOHHBIX MATEPHAJIOB

1. Ilpo4HOCTE MaTepHanoB IpPU PACTSIKEHHH, CHKATHH, CIBUTE, IOIEPEYHOM
u3rube, KpydeHHH; IIPH CTaTHYECKOM KpaTKOBPEMEHHOM M JUIMTEIHHOM
BO3MEUCTBUAX, @ TaKkKe IPH IHUKIMIECKHX M JUHAMHYECKHX BO3IEHCTBHSX.
TpemuHOCTOMKOCTE MaTepHAIIOB.

2. Ympyrocts, non3y4ecTs, penakcanus ¥ INIACTAIHOCT, MOYJIH YIIPYTOCTH.
Koaddumuent [lyaccona.

3. Bimsnue TeMmepaTypsl Ha (GH3MKO-MEXaHWYECKHE CBOMCTBA MeTalia,
OeToHa U apMaTypEHI.

4. edopmanuy, BBI3BaHHBIE KPAaTKOBPEMEHHBEIMH M  JIMTENILHBIMH,
ONHOKPAaTHBIMH M MHOTOKPAaTHBIMH IIOBTOPHBIMH, 3HAKONEPEMEHHEIMH HIIH

CTaTUYECKUMH K JUHAMHUYECKMMU BO3AEHCTBUIMU; YIIPYroe IOC/IeIeCTBHE.

5. Makpo- ¥ MHKpOCTPYKTYpa CTPOHTENBHBIX MaTephaioB. HeoqHOpOAHOCTS,
CIIJIOIIHOCTB, aHU30TPOIIHUS. Bnaronornomenue. TerionpoBoIHOCTE.
Temmneparypno-BnaxnocTHBIE Jgedopmarmu. Moposocroiikocts. KopposuonHas
YyCTOMYMBOCTE. 3BYKOU3OJIUA. 3BYKOIIOTIIOIMIEHHE.

PA3JAEJI 4: OCHOBHBIE ITOJIOXKEHU S METOJbI PACYUETA
CTPOMTEJIBHBIX KOHCTPYKIINHA
1. Dranel pa3BUTHS METONOB pacdeTa CTPOUTENBHBIX KOHCTPYKIMM. MeTombl



pacdeTa MO JOTMyCKAaeMBIM HANPSHKCHHSIM, M0 PaspyLIAIOLIAM HArpy3KaM, [0
IPEACTAPHBIM COCTOSHUAM. CBS3b M NPUHIUNHAIBHOE PA3IMIHE MEXIY STHUMH
METOIaMH.

2. MeTtoJ pac4eTa 1o npeeabHbIM COCTOSHUAM. Knaccudukamus npeenbHbx
COCTOSHUM. Buiel Harpy3ox, Ko3QOHIHUEHTH HAAEKHOCTH IO Harpyske u
KO3(Q(}UUKEHTE! COYETAHHS HArpy30K. Kosbduments: HamexxsHocTH 1O
MaTepuany, KOoI(Q(QHIHEHTE YCIOBHH paboTHL. HopmatuBHEIE © pacyeTHbIe
conpoTusieHus. OOIIuiA Bl OCHOBHOM pacueTHOH GopMyIIHL.

3. Craructuueckuif momxom K PacieTy CTPOHTENLHBIX KOHCTPYKIIHA.
Cily4aliHBIH XapakTep pacueTHBIX BEMWYHH H WX pacnupenenenue. Cpeanue
SHaICHMA MUCIEPCHA M CTaHnapthl. CTaTHCTHYecKas Hpupona KodhduumeHTa
3anaca. HamexHocTs, TOIrOBEYHOCTS M 3KOHOMHYHOCTE KOHCTpYKUHH. Pa3BuTe
METO/1a IPENIEIBHBIX COCTOSIHUN Ha OCHOBE CTATHCTHYECKOTO [TOIX0A.

4. OCHOBBI pacyeTa CTPOHTEIBHBIX KOHCTPYKIMH ¢ mpumeHeHnem SBM.
Huciennple Metonsl. Matpuanas dopma pacueTa CTPOHTENBHBIX KOHCTPYKLIHH,
MeTon KOHEYHOTO 3eMeHTa U €ro CBA3b C OCHOBHBIMH METOLAMH CTPOHUTENIFHOM
MexaHukd. BiusHue OBM HapasBuTHe — MeTONOB  pacyera CTPOHUTENIbHBIX
KOHCTpYKIUH. ONTHMAaNbHOE TPOEKTUPOBAHUE U er0 KPHTEPHIL.

5. M3ru6 6anox U3 ympyromiacTH4ecKoro Matepuana. IIpenensHoe cocrosHue
Hepaspe3HbIX Oanok M paM. LlapHupsl miactiaHocTH. COBMECTHOE JleificTBUE
HECKOJIbKUX CHJIOBBIX ()aKTOPOB U BHEIIHEH CPEJIBI.

6. Pac4eT KOHCTPYKIMH H3 KOMIO3HTHBIX MaTepuanos. OcobeHHOCTH pacueTa
KOHCTPYKIIMH M3 MaTepHaioB, paboTaroliux MO-pasHOMY IpH DPacTKeHWH U
CKaTWM. PacyeT u3rubaeMBIX U  CKATO-H3OTHYTHIX OJIE€MEHTOB W3 3THUX
MaTepHasoB.

7. PacueT ¢ yuetoM o00pa3oBaHHS TpeLIHH, B TOM HHCIE Ha IIpAMeEpe
Kerne3oberona. IlepepacnipeneneHue ycHamii B CTATHYECKH HEOIIpeNeTUMEIX
CHCTeMaX, paboTaloNIMX 34 IIPEIENIOM YIIPYTOCTH.

8. YCTOMYMBOCTE CTPOHMTENBHBIX KOHCTPYKIHIA. Kpurepuu ycroitunsoctu.
Pacuetnsie cxemsl. IloTeps ycroifumBOCTH Kak IIPEIEIBHOE  COCTOSHHE.
YCTOHYMBOCTE CHKATEIX H CKATO-M30THYTBIX CTEPIKHEH 32 IIPENEIIOM YIIPYTOCTH.

9. PacueT KOHCTPYKLMH M3 MaTepHAOB, CBOMCTBA KOTOPBIX H3MEHSIOTCS BO
BpeMeHH. OCHOBHBIE MOJIENTH M YPAaBHEHUS TEOPHH ION3YYECTH IS Pa3IMYHBIX
MaTe€pHajoB. YCTOMYUBOCTh CXATBIX M CXKATO-M3O0THYTHIX CTEpXKHEH TIIpH
IIOJI3y4YECTH.

10. OcHOBBI pacyeTa CTPOUTENHHEBIX KOHCTPYKUMUM Ha IJUHAMHYECKUE
Harpyskd. Bumsl auHaMHYecKMX Harpy3ok. CBOGONHEIE H  BBIHYKICHHbIE
KOJIeOaHUs YIIPYTHUX CHCTEM.

11. OcobGenHocTH pacyeTa KOHCTPYKLHH Ha YOApHBEIE H CeUCMHYECKHE
HarpysKH.

12. CnocoGer  pacuera 9JIEMEHTOB CTPOHTENBHEBIX KOHCTPYKIIHH Ha
HaaEXHOCTb.

13. OueHka NpPOYHOCTH CTPOUTENBHBIX KOHCTPYKI[HiL IIPpH TIIPOCTOM H
CJIOXHOM  HAlPSKEHHBIX  COCTOSHUAX. Teopmm mpounoctu. Kputepun
IUTACTHYHOCTH, XPYNKOI0 pa3pyIIeHns, YCTAIOCTH.

MeTonuka nposegennss u 006paboTka pe3yJIbLTATOB 3KCMepHMEHTA.



KpaTtkue cBeneHuss 0 MaTeMaTHYeCKOM ammapare, UCIOJIB3yeMOM TIpH o0paboTke
OKCIIEPUMEHTAJIBHBIX JaHHBIX.

HcnelTanus Monesned CTPOHTENBHBIX KOHCTPYKLMM. 3aJadd HCCIIeOBaHHS.
Beibop macmraba u MarepuanoB Mozenan. OCHOBHBIE IIOJIOKEHHS TEOPUH
nonobus. McnelTanus 371€MEHTOB CTPOMTENBHEIX KOHCTPYKuui (6anok, ¢epm,
TUTHAT, KOJIOHH H 1Ip.) U KOHCTPYKTHBHBIX CUCTEM Ha CTATHYECKYIO, THHAMUYECKYEO
W BUOpallMOHHYIO Harpy3KH, a TakKKe Ha TeMIepaTypHble BO3IeHCTBHS.
HcrnibiTanus y3710B, CTHIKOB M COEIHHEHHH.

PacyeTr ocTaTOYHOro CHIIOBOrO CONPOTHUBIEHUS CTPOUTENHHBIX KOHCTPYKITHIA.
MeTonsl U pacdeT YCHIEHHS CTPOMTEIBHBIX KOHCTPYKIMH NPH PEKOHCTPYKIHH
3IaHHUH U coopykeHUH. OleHKa KOHCTPYKTUBHOM O€30IIacHOCTH.

IV. OCOBEHHOCTHU INPOBEJAEHHUSI KAHIUIAATCKOI'O DK3AMEHA
A TPAKKIAH C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMHA
310POBbSI

I'paxxnane ¢ orpaHU4YE€HHBIMH BO3MOKHOCTSIMH 3[0POBbs CHAIOT KaHIWIATCKAN
MHHHMYM C Y9€TOM UHIUBHAYAIbHBIX BO3MOXKHOCTEH M COCTOSHHS 3M0pOBbs. [IpH
MIPOBEJIEHUH 3K3aMeHa obecreduBaeTcs CoOMOIeHNE CIIeMYIOMNUX TPeOOBaHMIA:

— I[IpoaomKUTENBHOCTE IK3aMeHa 110 MHCEMEHHOMY 3asIBIICHHIO TIOCTYTIAIOIIHX,
[IOJJaHHOMY 10 Hayala IIpoBeIeHHs dK3aMeHa, MOXKET OBITh YBeIMUYeHa, HO He fonee
yeM Ha 1,5 gaca;

— JlonmyckaeTcss HpPUCYTCTBHE ACCHCTEHTA, OKAa3BIBAIOIIETO IIOCTYIIAIOMIEMY
HEOOXOJUMYI0 TEeXHHYECKyH) IIOMOINb C YYETOM €ro WHIHBHAYATBHBIX
ocobeHHocTe#l (3aHATH pabodee MecTO, MEPEIBUTATHCS, MPOYUTATE U O(QOPMHUTH
3aaHue, 00IIaThCs ¢ HDK3aMEHATOPOM );

- Ioctymaroue ¢ y4eToM HMX HMHIUBUAYaIbHBIX OCOOEHHOCTEH MOTYT B
mpollecce CcOadd dK3aMeHa II0Jb30BaThCAd HEOOXOOMMBIMH UM TEXHUYECKHUMHU
CpeICTBaMH.

V. MNPHUMEP 9K3AMEHAIINMOHHOI'O BUJIETA

KanauagaTckul 3K3aMeH

o HAay4dHo#i cenuanbHocTH: 2.1.1. CTpOHTE/IBLHBIE KOHCTPYKLHH, 30AHAS H COOPYKEHHS
Hanpagaennio moaroTosku: 08.06.01. Texauka ¥ TEXHOJOIHH CTPOATEILCTBA

1. HopmaruBHbIe 1 pacdyeTHbIe COIpoTUBIeHUA. OOIUH BH/l OCHOBHOW pacueTHOH
(hOpPMYTIEL

2. OCHOBHBEIE 3Talbl PasBUTHSA METOJOB pacueTa CTPOHTENBHBIX KOHCTDYKIIHM.
Mertompsl pacueTa IO [JOIMYCKaeMbIM HAIPSDKEHHWAM, II0 paspyllarolliM
HarpyskaM, 10 IIpeIeIbHbIM COCTOSHHAM.

3. HcnelTanuss MojeNell CTPOUTENBHBIX KOHCTPYKIHUH. 3ama4dd HCCIIEJOBaHHUS.
Bribop macimraba U MaTepHaioB MOIENH.
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