MuHucTepcTBO HAyKH U BbIciIero oOpazoBanus Poccuiickoit @eaepannu
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUpPEKICHNUE
BBICIIETO 00pa30BaHUs

r,s IepMcKkuii HAMOHAJIBHBIN UCCIEA0BATEIbCKHI
L] N
ITHHITY MOJIMTCXHUYCCKHU YHUBCPCUTCT

YTBEPXKJIAIO

[TpopexTop mo oOpa3zoBaTeIbLHOM
NeATeIIbHOCTH

(__..,f__.

- i A.B. IlerpouyeHKOB
« %» apra 2023 .

PABOYASA TPOTPAMMA JUCHUITJIMHBI

JlucuunInHa: ConpoTHBieHHE MaTEPUATIOB
(HanMeHOBaHNUE)
®opma 00yyeHUA: OYHas

(04YHas/0YHO-3209HAS/320THAS )

YpoBeHb BbICHIET0 00pa30BaHUS: OakanmaBpuar

(6akanaBpuart/crienaIuTeT/ MarucTpaTypa)

OO0masi Tpy10€MKOCTD: 252 (7)
(uacel (3E))
HanpasJieHue NoaAroTOBKH: 27.03.02 YupaBneHue Ka4eCTBOM

(ko1 ¥ HAUMEHOBaHKE HAIIPABJICHU)

HaHpaBJICHHOCTI): praBHeHI/Ie Ka4€CTBOM B IMIPOU3BOACTBCHHO-TCXHOJIOTHYCCKHUX
CHUCTEMAX

(HanMeHOBaHME 00PA30BATENBHOM IPOrpaMMBI)

[Tepmsb 2023



1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

Llens aucuuminHbl «CoONpoOTUBIEHHE MaTepHaioB» — (OPMUPOBaHHE KOMIUIEKCA 3HAHMH B 001acTH
[IPOBEICHNs] MHKEHEPHBIX PAaCYE€TOB HA IPOYHOCTH, JKECTKOCTh U YCTOMYUBOCTD MIEMEHTOB KOHCTPYKIIUH,
obOecneunBaOmUX TpeOyemMyto HaJE&KHOCTh U O€30MacCHOCTh PabOTHl M3MENHUN B YCIOBHUSX NEHCTBHS
CTaTUYECKUX M JUHAMMYECKHUX HArpy30K; pa3BUTUE HWHXKEHEPHOTO MBIIUIEHUS Yy CTYACHTOB;
(bopMHpOBaHIE KOMILJIEKCA 3HAHUH, HEOOXOAUMBIX [yl U3yUCHUS NOCIEAYIOMIUX JUCLUILINH.

3agauu TUCLUIUINHBL

* (opMHpOBaHME 3HAHUI 00 OCHOBaX M METOJAaX IPOBEAEHHs PAacueTOB HA IPOYHOCTh, JKECTKOCTh U
yCTOMYHMBOCTD DJIEMEHTOB KOHCTPYKIIMK U JI€TaJIel MalllKH;

* (GopMUpOBaHHE YMEHHUH CaMOCTOSTEIBHO TIPOBOJUTH PACUETHI
YCTOMYMBOCTB TUIIOBBIX 2JIEMEHTOB KOHCTPYKIIMMA;

* hopMHPOBaHNE HABBIKOB ONPEAETICHNS OCHOBHBIX MEXAaHUYECKUX CBOMCTB MaTEpUalIOB IO pe3ysbTaTaM
CTaHJAPTHBIX JIA0OPATOPHBIX HCIBITAHUIM, a TAaK)Ke€ HABBIKOB IIPOBEACHUS HHXEHEPHBIX PAacyeToB Ha
[IPOYHOCTb, KECTKOCTh U YCTOMYMBOCTD TUIIOBBIX 3JIEMEHTOB KOHCTPYKLIUH.

Ha TMPOYHOCTh, MKECTKOCTb U

1.2. U3yyaemble 00beKTbHI U CHUIIINHbBI

* MH)KCHEPHBIC PACUYEThl Ha MPOYHOCTH M KECTKOCTh CTEPKHEBBIX CUCTEM, Pa-OO0TAIONINX HA PaCTsDKEHUE U
c)KaTue, CIBUT, KpyueHUe, n3ruo;

* METOJBl WCIBITAHUW TIO0 OMPEACICHUI0 XapaKTEPUCTUK MPOYHOCTH, IUIACTUY-HOCTU M YIPYTOCTU
MaTepualioB;

* OCHOBBI IKCMEPUMEHTAILHOTO HCCIICIOBAaHUSI MEXaHWYECKOTO TMOBEJCHUS Ma-TePUAlIOB U 3JIEMEHTOB
KOHCTPYKIUH;

* OCHOBBI TCOPHUHU HAMPSHKECHHOTO U 1e()OPMUPOBAHHOTO COCTOSTHUS B TOUKE TE-JIa;

* KJIACCMYECKHUE TEOPUH MPOYHOCTH U KPUTEPUH TJIACTUUHOCTH MaTepUasoB;

* pacyeThl Ha IPOYHOCTh U KECTKOCTH MPHU CIO0KHOM COIPOTUBIICHUN U3JIEITUH;

* pacyeThl Ha YCTOMYMBOCTD CXKATHIX CTEPIKHEH;

* pacueTbl Ha MPOYHOCTh U KECTKOCTh MPU JUHAMHUYECKOM M HHUKINYECKOM Xa-pakTepe HarpyKeHUus
W3EHi.

1.3. Bxoaublie TpedoBaHus

|He PEyCMOTPEHBI

2. [Inanupyemble pe3yJibTaThl 00y4eHUsI MO AUCUHUILIMHE

WHpukatop 1oCTHXKEHUS
[Inanupyemsble pe3yabTaThl

CHoCOOBI MPOBEICHUS
TUIOBBIX HHKEHEPHBIX
pacueToB C
UCIIOJIb30BaHNEM(PU3UUECKH
X 3aKOHOB U
3aKOHOMEPHOCTEM.

crocoObl U3y4YEeHHS U aHalu3a
O0OBEKTOB TEXHHMYECKHX
CHCTEM, 00JIaCTH UX
MCIIONIb30BaHHUS, PH3HIECKHUE,
XUMHYECKHE 3aKOHBI 1
3aKOHOMEPHOCTH
MPUMEHHUTEILHO K 00hEKTaM
U rpreccam.

K Wnnexc 6 KOMIIETEHIINH, C KOTOPBIM CpencrBa
OMICTEHINA UHJIMKATOPa OOYHCHUA HO MUCLHILIMHE | o0 ryecenp MJIAaHUPYEMBbIE OLICHKHU
(3HATL, yMETh, BIAZCTR) pe3yIbTaThl 00yUeHUS
OIIK-2 WNJI-1lonk-2 |3HaeT: OCHOBHBIC METO/IbI M |3HAET OCHOBHBIC METOJIBI 1 |DK3aMEH




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wnnexc KOMIETEHIUU, C KOTOPBIM CpenctBa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ynbTaThl O0y4YCHUS

OI1K-2 WN/1-2onk-2  [YMeeT pemats CTaHAapTHBIE Y MEeT rpaMOTHOU Kypcosas
WH)XCHEPHBIC 3a/1a91 apryMeHTUPOBAHO paboTa
MPOYHOCTHOI'O pacyera (hopMupoBaTh COOCTBEHHBIE
JIEMEHTOB KOHCTPYKIIUNA C  |CYXKIEHUS U OLIEHKHU Ha
MpYMEHEHUEM OCHOBE 3HaHUU IO
3HAHUH M0 TPOYUITBEHBIM PO MIBHBIM pa3ziesam
paszenam MaTeMaTHYEeCKUX |[MaTEMAaTUYECKUX U
TACITUTIIINH. €CTECTBEHHOHAYYHBIX

TACIIATLIAH.

OIIK-2 Nn-3onk2 BirageeT MmeToankaMu 1 Birageetr MmeToaukaMu v Kypcosas
METO/IaMH TEOPETHUYECKOTO |METOJaMH, OCHOBAaHHBIMH Ha [paboTa
1 DKCIIEPUMEHTAIBHOTO MaTeMaTUYECKUX,

HCCTIEA0BAHMS TI0 (U3HYECKUX, XUMUIECKIX

OTIPEJICIICHUIO OCHOBHBIX 3aKOHAaX U 3aKOHOMEPHOCTAX

MEXaHUYECKHUX CBOHCTB Kak JJI U3yUYEHUs] CaMUX

KOHCTPYKITHOHHBIX 00BEKTOB TEXHUYECKUX

MAaTePUATIOBKOHCTPYKIUMA.  |CHUCTEM, TaK U JJIst
MOHHUTOPUHTA U UBMEPEHUS
MPOIIECCOB YIIPABJICHUS C UX
VIACTHEM.

OIIK-9 NJI-1omk-9  [3HAeT METOJBI MPOBEJCHHS |3HACT METOIBI HEOOXOANMEIE (3a4eT
pacyeToB Ha MPOYHOCTb, [UTs1 OpraHu3aluu
ECTKOCTh M YCTOWYHBOCTB, [9((EKTUBHOM paboThI
CIOCOOBI MTPOCKTUPOBAHUS |CHCTEMBI YIIPABICHUS
neranei MallvH U Ka4yeCTBOM
2JIEMEHTOB KOHCTPYKITHH.

OIIK-9 NJI-20nk-9  |YMeeT npuMeHSTh YMeeT npuMeHseT Kypcosas
TEOPETUUYECKUE 3HAHUS U TEOPETUUYECKUE 3HAHUS U pabora
pe3yIbTaThI pe3yIabTaThl UCCIIEIOBAHUI
WCCIIeTIOBAHUNIJIS OLIGHKH  |IIJIS1 TOCTAHOBKH ¥ PEIICHUS
MMPOYHOCTH, )KECTKOCTU M [OPTaHHU3AIMOHHO-

YCTOMYHNBOCTHU TIPH VIIPABJICHYECKHUX 3314 B
[POCKTUPOBAHUU U o0iacTu ynpaBieHuUs
KOHCTPYHUPOBAHUU TUIOBBIX [KAYECTBOM.

3JI€EMEHTOB KOHCTPYKUUN U

neTanei MallivH.

OIIK-9 MJ/1-3onk-9 |Bmameer HaBBIKaMHU Brnaneer HaBbIKaMHu Kypcosas
MPUMEHEHUS CTAHAAPTHBIX |OpraHU3aIUH JICUCTBHM, paboTa

METOJIOB PACUYETOB Ha
MPOYHOCTh, )KECTKOCTh U
YCTOMUYUBOCTD IIPU
[IPOCKTUPOBAHUU 3JIEMEHTOB
KOHCTPYKIUH, AeTaneil u
Y3JI0B MAlllWH,
o0ecreunBaoIUMu
bddekTuBHYIO padboTy
CUCTEMBI YIIPaBICHHUS
KaueCTBOM.

HEOO0XOIUMBIX IIPU

b dexTuBHOM padoTe
CHCTEMBI YIIPABICHHS
KaueCTBOM




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
3 4
1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOUAs IPOBEIE- 90 54 36
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:
- nexnmu (JI) 32 16 16
- naboparopusie padoTsl (JIP) 18 18
- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (WITH) IpyTHe 36 18 18
BUJIBI 3aHATHH cemuHapckoro Tuna (113)
- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 4 2 2
- KOHTPOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 126 54 72
2. IlpoMexyTOYHAsl aTTECTALUS
DK3aMeH 36 36
JlnpbepeHmpoBaHHbIN 3a4eT
3auer 9 9
Kypcosoii npoext (KII)
Kypcosas pa6ora (KP) 18 18
OO11as TPyA0EMKOCTb JTUCITUTIIIHBI 252 108 144
4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX
HammenoBaHue pasenoB TUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTuil 10 BHIAM
coJleps)KaHuEM B qacax
1 | gp | m3 CPC

3-if cemecTp




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JIP

I13

CPC

PacTsoxenue u CKATHUEC, CABUT U KPYUCHHUC,
TCOMETPUUYCCKUE XapaKTCPUCTUKHU IIJIOCKUX CCUCHUIM

8 10

8

27

Tema 1. LlenTpanbHOE pacTsSKEHHUE U CKATHE
OmnpezeneHne BHYTPEHHUX CHIIOBBIX (DaKTOPOB.
Hanpspkenus u nedopmManuy mpu pacTsHKEHUH U
cxaruu. 3akoH ['yka. Monyns FOnra. Koagdumnuent
[lyaccona. ¥YcioBue NPOYHOCTH NPU PACTSHKEHUU U
cxaTui. OCHOBHBIE METOJIbI M BU/IBI paCUETOB Ha
[MPOYHOCTh. HanpsikeHus: Ha HaKJIOHHBIX IUIOIIAIKaX
pacTsaHyTOro crep:kss. [loTeHnmanpHas 3Heprus
yrnpyroi nedopmanuu.

Tema 2. MexaHn4ecKue CBOMCTBA KOHCTPYKIIMOHHBIX
MaTepralioB

MexaHn4ecKre XapakTepUCTHUKN MAaTepHAIIOB. Buasl
CTaHJApTHBIX UCIIBITAHUI MaTepuanos. Juarpamma
pacTsKeHUs. Y CJIOBHAS AUarpaMMa pacTsHKEHHUS.
OCHOBHBIE XapaKTEPUCTUKH MPOYHOCTH U
[JIaCTUYHOCTH. Jnarpamma cxxarus. BinusiHue
pa3INYHBIX (PAKTOPOB HA MEXAHUYECKUE
XapaKTEPUCTHUKHU.

Tema 3. ['eomeTpryeckue XapakKTepUCTUKH IIIOCKUX
CEUEHNU

OcHoBHbIe NOHATHA. CTaTHYECKHE MOMEHThI CEUEHUH.
OrnpezaeneHre NOJIOKEHUS LICHTPA TSIKECTH CEYEHUSL.
[loHsiTHE O MOMEHTaX UHEPLUMU. MOMEHThI HHEPLIUU
npoctedmux Guryp. 3aBUCUMOCTH MEXTy MOMEHTaMHU
MHEPLUH IPU NTapaJIIEIbHOM IIEPEHOCE OCEH.
3aBUCUMOCTH MEX/y MOMEHTAMH UHEPLIUU IIpU
[MOBOPOTE Ocel. [ TaBHBIE OCH M TJIaBHBIE MOMEHTBI
nHepun. [lonsaTue o pagnycax unepuuu. [lonarue o
MOMEHTAaX COIIPOTUBIICHUSI.

Tema 4. UucTthblil cABUT

UucTslii casur. KacaTtenbHble HapsKEHUS IPU YUCTOM
cABHUre. Y cIoBHE NPOYHOCTH MpH caBure. 3akoH ['yka
[IPY YACTOM caBure. Monyns cisura. Pacder 31nemMeHTOB
KOHCTPYKIIUI Ha Cpe3.

Tema 5. Kpyuenue

AHan3 BHYTPEHHUX CHUJIOBBIX (DaKTOPOB MPHU KPYUCHHU.
[locTpoeHue >mrop KpyTAIuX MOMEHTOB. Hanpsbkenust u
nedopMaIiy Mpu KPy4eHUHU BaJIOB KPYTJIOTO U
KOJIBLIEBOTO CE€4YeHMsl. PacueTsl Ha MPOYHOCTH U
PKECTKOCTB IIPU KPYUYEHUH BaJIOB KPYIJIOTO U KOJIBLIEBOTO
ceueHus. PanonanbHbie (JOPMBI TONIEPEUHBIX CEUCHUH
BAJIOB IIpHU Kpy4eHUU. Pacuer npsiMOyTroJIbHOTO CEYEHHUS
Ha IPOYHOCTh U KECTKOCTh MPU KPYUCHHH.

[Tpsmoii u3ru6

10

27

Tema 6. MI3ru6 mpsMoro cTep:kHs

[Tonsitus 006 uzrube. Buapl n3ruba. PacueTHbie cxembl
npocTelmux TUNoB 6anok. OnpeneneHue peakiuii onop
npu n3rude. AHanu3 BHyTPEHHUX CHIIOBBIX




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

¢axTopoB npu usrude. [IpaBuso 3HaKOB I BHYTPEHHHUX
cHIIOBBIX (pakTopoB. [uddepenHinanbabie 3aBUCUMOCTH
MeXKly BHYTPEHHUMU CUJIOBBIMU (haKTOpaMH U
MHTEHCUBHOCTBIO paclpele]IEHHON Harpy3Ku IpH
n3rude. 3aKOHOMEPHOCTH 3II0P BHYTPEHHUX CHUIIOBBIX
(bakTopoB.

Tema 7. OnpeneneHne HaMPsHKSHUHA TPH U3TUOE
UncTerit n3rud. HopmanbHble HAPSsDKEHUS TPU YUCTOM
n3rube. [lonoxenne HeHTpaNbHON IMHUN TIPU YUCTOM
n3rude. Y cnoBue MpOYHOCTH MPH YUCTOM H3THOE.
ParmonanbpHbIe GOPMBI IOTIEPEUHBIX CEUYSCHHH MTPH
nzruoe. [lonepeunsiit u3rud. Hanpsokenus,
BO3HUKAIOIIME MPH NonepedHoM u3rude. OmnpeneneHue
KacaTeJIbHBIX HaNPsKEHUH MIPU MONEPEYHOM U3Tube.

Y crioBHs IPOYHOCTH MU nonepeynoM u3ruode. [lomanas
MpOBEepKa Ha MPOYHOCTH OAJIKK MPH MOTIEPEYHOM H3THOe.
Tema 8. Onpenenenne nepeMenieHnii mpu u3ruode
[lepemenienys, BO3HUKAIOIINE IPU U3THOE.
JluddepenmanbHoe ypaBHEHNE H30THYTOM OCH OasKH.
JluddepeHnmanbHble 3aBUCUMOCTH MEXITY
NepeMelIeHUIMU U BHYTPEHHUMU CHJIOBBIMU (haKTOpaMu
npu n3rude. Meroa HadaabHBIX MAPaAMETPOB JUIS
ornpenesneHust nepemenieHnii. O0mme MeToabI
onpeAeaeHHs IEPEMEILIEHUI B YIPYTUX CHCTEMaX.
[TonsiTre 00 06001IeHHOI cHle U 0000IEHHOM
nepeMenieHud. Teopema baTTr 0 B3auMHOCTH
onoNHUTENbHBIX padoT. Teopema battu ns
BHYTpPEHHHUX cui. Teopema MakcBenia 0 B3aUMHOCTH
nepeMenieHnii. OnpeaeneHue nepeMereH|uii MeTo10M
uHTerpana Mopa. Onpeznenenue nepemMereHui
criocoboMm Bepemnaruna. YcnoBue )KeCTKOCTH ITPH
n3ruoe.

HNTOI'O no 3-my cemecTpy

16

18

18

54

4-i1 cemecTp

HanpspkeHHO-1e(oOpMUPOBaHHOE COCTOSIHUE B TOUKE
TeJla, CTATUYECKU HeoNpeAeIMbIe CTEP)KHEBbIE
CHCTEMBI, CJIOXKHBIE BUbI CONPOTUBIICHHS

10

40

Tema 9. PacueT cratnuecku HeolpeaeauMBbIX
CTEPKHEBBIX CUCTEM

[TonsiTHe O CTaTMYECKOM HEONPEAETUMOCTH CTEPKHEBBIX
cucteM. CTeneHb cTaTUYECKON HEONPEIEIIMMOCTH.
OCHOBHBIE U JIOTIOJIHUTENIBHBIE CBSA3H, BHEIIIHUE U
BHyTpeHHHE. MeToa cun. OCHOBHBIE 3Tarbl pacuera
CTaTUYECKH HEONpeAeauMbIX cucteM. OCHOBHAs U
HKBUBAJICHTHAsl CUCTeMbI. KaHOHMYeCKHe ypaBHEHHS
MeToaa cuil. Berarncnenue ko GUIIMEeHTOB U CBOOOTHBIX
YJIEHOB KAHOHUYECKUX YPaBHEHUN METOAa CUI
nHTerpasom Mopa u cioco6oM Bepemaruna.
Vcnonb3oBaHue




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

CBOMCTB CUMMETPHUU IIPHA PACKPBITUHA CTaTUIECKOU
HEOIPENECIMMOCTH CTEPKHEBBIX cUcTeM. OnpeneneHue
[epeMEIICHUN B CTATUYECKHU HEONPEIETUMBIX CUCTEMAX.
JledopmaririonHasi mpoBepKa MPaBUILHOCTU PACKPBITUS
CTaTMYECKOM HEeONpeaeTuMOCTH.

Tema 10. HanpsixkeHHOE COCTOSIHUE B TOUKE Tea
CocraBistolye HallpsHKEHHOTO COCTOSTHUS B TOUKE TeJa.
3aKOH MapHOCTH KacaTelbHBIX HANpPsDKeHUH. TeH30p
HarpsoKeHU. Buabl HanpspKeHHOTO COCTOSIHUS B TOUKE
Tena. [ 1aBHbIe HANPSKEHUS U TJIaBHbIE TUIOIIAJIKH.
[1nockoe HampspkeHHOE cocTosiHue. Hanpsxenus Ha
HAKJIOHHBIX IUIOIIaIKaX MPHU INIOCKOM HalpsHKEHHOM
COCTOSIHUHM. [ TaBHBIE HaNpsKEHUS MIPH IIIOCKOM
HanpsKeHHOM cocTostHMM. HanOounbie 3HaueHus
HOPMAJIbHBIX U KacaTeJIbHBIX HaIPSKEHUM.

Tema 11. [lehopmupoBaHHOE COCTOSTHHE B TOUKE Tela
Cocrasistoniye 1e(OpMHUPOBAHHOTO COCTOSTHHS B TOUKE
Tena. O600meHHbIN 3akoH ['yka. O0beMHas
neopmarus. [lorennmansHas 3HEprUs aeGopMaInm.
Kitaccnueckue Teopun nmpoyHocTH. PaBHOONIacHBIE
HaNpsKEHHbIE COCTOSHUSA. DKBUBAJIEHTHOE HANpsKEHHE.
Teopust HaMOOIBIINX HOPMAJILHBIX HAMPSKEHUH.
Teopust HANOOIBIIUX TUHEHHBIX Aedopmarmii. Teopus
HAMOOJBITNX KaCAaTEIbHBIX HAPSIKCHHM.
DOHepreTuueckas (4eTBepTasi) TCOpUs IPOYHOCTH.
Teopus npounocty Mopa.

Tema 12. Cnoxuble Buabl conpoTtusienus. Kocoit u3ru6
Bungsl cioxHoro HarpyxeHnus. Ilnockuii n
MPOCTPAHCTBEHHBIN KOCOM M3rub. AHaIU3 BHYTPEHHUX
CHJIOBBIX (haKTOPOB MU KocoM u3rude. HampsoxeHus
mpu KocoM n3rube. [lonoxxeHne HEUTpaIbHON JIMHUH.

Y cnoBre MpoYHOCTH Npu KocoM m3rude. Onpenenenne
[IEPEMEIICHUMN.

Tema 13. BHeLIeHTpeHHOE pacTsHKEHHE (CKATHE)
AHaiM3 BHYTPEHHUX CHJIOBBIX (hakTopoB. Hampsokenus
MpU BHELIEHTPEHHOM pacTshkeHuH (cxxkatun). [Tonoxxenue
HENUTpaJIbHOM JIMHUM. Y CJIOBHE MPOYHOCTH. Sapo
CEUEHUS.

Tema 14. U3ru6 c kpyueHunem

W3rub ¢ kpydeHneM KpyTJIbIX BajioB. AHAIN3
BHYTPEHHHMX CHJIOBBIX (pakTopoB. HanpsokeHus mpu
n3rube ¢ kpyuenueM. HanpspkeHHOe cocTosiHuE U
YCJIOBUE IIPOYHOCTHU B OIIACHON TOYKE IIPU COBMECTHOM
neiicTBUM M3rnba U KpydeHHs BajoOB KPYTJIOrO CEUeHUsl.
Pacuer o Teopusim npouHoctu. M3rub ¢ kpyuenuem
BaJIOB MIPSIMOYTOJIBHOTO CEYCHMS.

YcTanocTHas MPOYHOCTh MATEPUATIOB, YCTOWYUBOCTh
CXKaTBIX CTEP)KHEU, TMHAMUYECKOE JeHCTBUE

32




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O0BeM

O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
3aHATUH MO BUAAM B Yacax |3aHSATHUN 1O BUJAM
B Hyacax
JI JIP 13 CPC

HRANRY 13K PGICRRA I H0ocTH MaTepuanos

SIBneHue ycranoctd. ManouuKIIoBas 1 MHOTOLIMKIIOBAs
ycTanoctb. OCHOBHBIE XapaKTEPUCTUKHU IIUKIIOB.
MexaHn4ecKre XapakKTepUCTUKH COTPOTUBIICHUS
ycTanoctu. KpuBble yCTalloCTHOM IPOYHOCTH.
[{nknuyeckas 1OAroBeYHOCTh. DUZNUECKUN U YCIOBHBIN
[IpeJIesl BBIHOCIUBOCTHU. CBSI3b IIPe/iesia BEIHOCIUBOCTH C
IPYTUMHU MEXaHUUYECKUMH XapaKTePUCTUKAMHU.
/narpaMma rpeaesbHbIX aMILUTUTYI U €€ CXeMaThu3alusl.
BnusiHue pa3ianuHbIX GaKTOPOB HA CONMPOTUBIICHUE
yctanoctu. OnpeseneHue npejena BbIHOCIUBOCTH
netanu. PacueT Ha CONPOTUBIIEHHUE YCTATIOCTH NIPU
aCMMETPHYHBIX IIUKJIaX Harpy>KEHHUS.

Tema 16. YCTONUMBOCTD CKATBIX CTEPIKHEN
YcroifunBble, HEYCTOWYMBBIE U Oe3pa3nudHble (GOPMBI
paBHOBecus cucteMbl. Kputnueckas cuiia cxaroro
cTep:kHsl. 3aaada Diiiepa 1o oNnpeAesIeHUI0 KPUTHUECKON
cuiibl. BusiHue yclioBUi 3aKperieHusl CTEP)KHEN Ha
BEJIMUMHY KpUTHUECKO# cuibl. Kpurtnueckue
HanpspkeHus. [ mOkocts. [Ipenensl npuMeHuMOCTH
dbopmyitel Diinepa. PacueT Ha ycTOHYNBOCTH 32
npenenaMu ynpyroctu. [TomHbri rpaduk 3aBUCHIMOCTH
KPUTHUYECKUX HAIPSDKEHUH OT THOKOCTH CTEPIKHS.
Pacuet Ha ycroitunBocTh. Koaddunment 3anaca
ycToMuMBOCTH. PacueT Ha yCTOWYUBOCTH 1O

ko3 purreHTy MpoI0ILHOTO U3rnda. PanronansHbIe
KOHCTPYKIIMOHHBIE MaTepuabl U (OpPMbI CEUEHHI
CKATBIX CTEPHKHEM.

Tema 17. PacueT IBUXKYIIMXCS C YCKOPEHUEM AJIEMEHTOB
KOHCTPYKLUI

TUIBl TMHAMUYECKUX HArpy30K, NEUCTBYIOINNX HA
3J1EMEHTBl KOHCTPYKIMI. YueT HHEPLHUOHHBIX CUJI NIPU
3a/laHHbIX 3aKOHAaX JBUKEHUS B pacuerax Ha MPOYHOCTh
1 KECTKOCTD.

Tema 18. Yaap

MexaHn4ecKkue MpoLecChl, COMPOBOKIAIOIINE yIap.
TexHnueckas Teopus ynapa. Pacuer Ha MpoOYHOCTH U
PKECTKOCTB IIPH yAape. I Opu30HTANBHBIN yaap 1o
6e3maccoBoii cucteme. BeprukanbHelii yaap 1o
6e3MaccoBoii cucTeme. Y aap 1o cucTeMe C
[IPOMEKYTOYHOM Maccoi. Y4eT Macchl yIpyroi
CHUCTEMBI. DJIEMEHTHI PalliOHAIBHOIO IPOEKTUPOBAHHUS
CUCTEM IIPH YAAPHOM Harpy >KEHHUH.

Tema 19. Pacder o0osouek BpameHus 1o 0e3MOMEHTHOMN
TEOpUH

Knaccudukanms o6omodex. OCHOBHBIE IOy IICHHS.
PaBHOBecHe 3JIeMEHTa CHMMETPHUYHON 000JI0UKH.
YpaBaenue Jlamiaca. Teopema o qaBneHun Ha
KpUBOJIMHEIHYIO CTeHKY. Pacuer cdepuueckux u
LIMHIPUYECKUX 000JI04€eK, OIBEPIKEHHBIX




O0BeM

O0BeM ayTUTOPHBIX BHEAyIUTOPHBIX
HaunmMeHoBaHUe pa3/ieioB TUCIUIUIUHBI C KPATKUM SAHSTHE 0 BUAM B 94CAX |3aHATHIH O BEAAM
cojiepKaHuEM B ACAX
JI JIpP I13 CPC
BHYTPCHHEMY JIaBJICHUIO.
NTOI'O no 4-my cemecTpy 16 18 72
WTOI'O no qucuMIuinHe 32 18 36 126

TemaTrka MPUMEPHBIX MPAKTUYECKUX 3AHATHU

Ne
_ HanMeHoBaHUe TeMbI NPAKTHUYECKOT0 (CEMUHAPCKOI0) 3aHATHS

1 [[TocTpoenwue >mrOp MPOJOTBHBIX CHJII M HOPMATBHBIX HAPSHKEHUHA TTPH PACTIKEHUH-CKATHN
CTYIIEHYAaTOTO CTEPIKHSI.

2 [Pacuer Ha MPOYHOCTh CTEP>KHEBBIX CUCTEM, Pa0OTAIOLINX Ha PACTSKEHUE U CKATHE.

3 |OmpeneneHrie OCHOBHBIX T€OMETPHUUECKUX XapPAKTEPUCTHK IIOCKOTO CEUCHUSI.

4  [PacueTsl Ha MPOYHOCTH U JKECTKOCTH IIPU KPYUEHUH.

5  |Ompenenenrie BHyTPEHHUX CHIIOBBIX (haKTOPOB MpH u3ruode. Pacuer 6anku Ha MPOYHOCTH MO
HOPMAaJIbHBIM HaIPSKEHUSIM.

6 |[lomHas mpoBepka Ha MPOYHOCTH ABYTABPOBOW OAJKH.

7  |PacueTr Ha MPOYHOCTH IUIOCKON paMBbl.

8  |Ompenenenue nepeMenieHU Ipu U3rude MeToI0M HHTErpaia Mopa.

9  |Omnpenenenue nepeMenieHuii npu uzrude cnocodbom Bepemiaruna. Pacyer Ha ECTKOCTD MpH
n3ruoe.

10  |PacueT Ha MPOYHOCTH CTATHUECKU HEOIpenenumMoii Oanku. PackpeiTue cratnyeckon
HEOIPEICTUMOCTH CTEPKHEBBIX CUCTEM METOIOM CHIL

11  |AHanu3 MWIOCKOTO HANPSHKEHHOTO COCTOSIHHS B TOYKE Teia. PacueT 1mo KiiacCHIecKuM TeoprsIM
MPOYHOCTH.

12 |Pacuet Ganku Ha MPOYHOCTH MPU KOCOM H3THOE.

13 |Pacuer Bana Ha MPOYHOCTH MPHU U3TUOE C KPyUECHUEM.

14 |Pacuer Bana Ha CONPOTHUBICHHE MHOTOLIMKIOBOM yCTaJIOCTH.

15 |PacyeT Ha yCTOMYMBOCTH LIEHTPAJIBLHO C3KATOTO CTEPHKHSI.

16 |Pacuer Ha MPOYHOCTH C YYETOM CHJI HHEPLIUH.

17 |PacyeTsl Ha IPOYHOCTD U KECTKOCTH MPHU yAape.

18 |Pacuet mpocTeiimux 000JI04YEK BpalleHus Mo 6€3MOMEHTHON TEOPHHU.

TemaTrka npUMEpHBIX J1a00PaTOPHBIX PabOT

HanMeHoBaHue TeMbl J1a00paTOPHOIl padoThI

XAPAKTCPUCTHUK IIPOYHOCTH MaTCpuUaa.

HcneiTaHue Ha PACTAKCHUEC KOHCTPYKIMOHHOI'O MaTepuaja. Onpez[eneHHe OCHOBHBIX




HanMeHoBaHue TeMbl J1a00pPaTOPHOIl padoThI

2 HcneiTanue Ha PACTAKCHUEC KOHCTPYKIMOHHOI'O MaTepuaja. OnpeneﬂeHI/Ie OCHOBHBIX
XAPAKTCPHUCTHUK INIACTUIHOCTU MaTCpHrajia.

3 |CpaBHHTENBHBIE HCIIBITAHUS HA CKATHE XPYNKUX U TUIACTHYHBIX MaTtepuanoB. OnpeneneHne
MPOYHOCTHBIX XapaKTEPUCTUK Ha C)KATHE.

4 |DKcrIepHMEHTAIBHOE OIIPECICHIE METOIOM TeH30METPUPOBAHHS YIIPYTUX XapaKTePUCTHK
Matepuana: moayns KOnra u koaddurnuenta [lyaccona.

5  |Ompenenenue Moy CABUra MaTepualia o pe3yabTaTaM UCHBITAaHHS Ha KpPYyUeHHE
TOHKOCTEHHOW TPYOKH.

6  |UccnenoBanue xapakTepa pacupe/eicHUs HAIPsOKCHUH TT0 CEUEHUT0 0aIKW IIPH YUCTOM M3THOe

7  |OnbITHOE OmpeeeHue MepeMeIeHIH Py MTONePEeYHOM H3TH0E B 33JaHHBIX CEUCHUIX OanKu

8 OnsITHOE OIIpCACICHUC peaKLII/Iﬁ OIIOp B CTAaTUYCCKU HCOHpC,Z[CJIHMOﬁ Oanke.

9  |OmbITHOE ompesieeHNE IIEpEMEILICHNI KOHCOIbHOM Oaky MpH KOCOM U3THOe.

TemaTuka NpUMEpPHBIX KypCOBBIX TPOEKTOB/padboT

HanMeHOBaHUE TeMBbI KYPCOBBIX MPOEKTOB/PadoT

1 PacueTsl Ha IMPpOYHOCTD, )KECTKOCTD U YCTOﬁqHBOCTB THIIOBBIX 3JICMCHTOB KOHCTPYKLII/Iﬁ npu
CTaTU4YCCKOM, NUKIINICCKOM U JTUHAMUYCCKOM XapaKTEpe BO3JCHCTBUS Harpys3ok

5. Opranmaunonno-nenarornqecxne yciaoBus

5.1. O6pa3oBaTte/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble /1J151 (OpMHUPOBAHUSA
KOMIIeTeHIIuH

[TpoBeacHME NEKIIMOHHBIX 3aHITHH 0 JUCIHUILIMHE OCHOBBIBACTCS HA aKTUBHOM METOJ]I¢ OOyYCHUS,
[Py KOTOPOM YyYallldecs HE MacCHUBHBIC CIyIIATENH, a aKTUBHBIE YYACTHUKHU 3aHSITHSA, OTBEUAIOIINE HA
BOIPOCHI TpernojiaBarelis. Bompockl mpenogaBaTensi HalElICHbl HA aKTUBHU3AIUIO TPOIECCOB YCBOCHUS
MaTepuasa, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HamMe4aeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIINX acCOLMAaTHBHOE MBIIUICHWE U YCTAHOBJICHHE CBS3€H C paHee OCBOCHHBIM
MaTepHralioM.

[IpakTrueckne 3aHATHS TIPOBOIATCS HA OCHOBE peajM3alliii METona OOydYeHHUsS JeHCTBUEM:
oTpeIeIAI0OTCs MpoOaeMHbIe 00J1acTH, (OPMHUPYIOTCS Tpynbl. [Ipu mpoBeieHNN TPAKTUICCKUX 3aHATHI
[pecieayoTCa CIeAYIOIINE 1eNn: TPUMEHEHUE 3HAHUN OTACNBHBIX AUCITUILUINH U KPEaTUBHBIX METOJ/OB
U1 peleHust MpoOJieM U MPUATHS PElIeHUH; oTpaboTKa y 00yJaroniuxcss HaBbIKOB KOMaHJIHOW PaboThI,
MEKJIMYHOCTHBIX KOMMYHHUKAIUA W Pa3BUTHE JIMJICPCKUX KA4YECTB; 3aKPEIUICHHE OCHOB TEOPETHUYECKHX
3HAHUH.

[IpoBeneHre mabOPAaTOPHBIX 3aHATHH OCHOBBIBACTCS HAa HMHTEPAKTHBHOM METOJE OOYUYCHHS, MPH
KOTOPOM O0YJaroIIrecs: B3aUMOICHCTBYIOT HE TOJIBKO C TIPEToaaBaresieM, HO U ApyT ¢ apyrom. [Ipu stom
TOMUHUPYET aKTHBHOCTh YyYalllUXCsl B Tporecce oOydeHus. MecTo mpemnojaBaTelis B WHTCPAKTHBHBIX
3aHATUSAX CBOJUTCS K HAIIPABJICHHIO JCSITCILHOCTH 00YUYaOIINUXCs Ha JIOCTH)KCHUE IIeJIeH 3aHATHS.

[Tpu mpoBeeHUN yUeOHBIX 3aHATHH UCIIOJIB3YIOTCS WHTEPAKTUBHBIC JICKITUH, TPYTIIIOBBIE JUCKYCCHH,
[POJIEBBIE UTPHI, TPEHUHTH U aHAIU3 CUTYallMi 1 UMUTAIIUOHHBIX MOJIEIIEH.
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5.2. MeTtognueckue yKazaHus AJisl 00yYAOUMXCH M0 U3YYCHUI0 TUCIUTTHHBI

IIpu

HN3Y4YCHUU JUCIHHUITIIMHBI 06y‘~IaIOH_II/IMC$[ ]_ICJ'ICCOO6p3.3HO BBIITIOJIHATH

PCKOMCHOANH:
1. H?:yquI/Ie y‘Ie6H01>i JUCHHUINIMHBI JOJIZKHO BECTUCh CUCTEMATHUYCCKHU.

2. Tlocme w3yueHHs Kakoro-nmubo pa3gena MO Y4eOHMKY WIM KOHCHEKTHBIM MaTepuaiam

PCKOMCHAYETCS 11O MMaMATH BOCIIPOU3BECTU OCHOBHBIC TCPMUHDBI, OIIPCACIICHUSA, ITIOHATUA pa3aciia.

3. Ocoboe BHHUMaHHWE CJEIyeT YAEIUTH BBHIMOJIHEHHWIO OTYETOB IO MPAKTHUYECKUM 3aHSATHSM,

Ha60paTOpHBIM pa60TaM U MHAWBUAYAJIbHBIM KOMIUJICKCHBIM 3aJIaHUAM Ha CaMOCTOATCIIbHYIO pa60Ty.

4. Bca Tematuka BOIIPOCOB, U3Yy4YAaCMbIX CaMOCTOATCIBbHO, 3aJaCTCA Ha JICKIHUAX IPCIIOAaBaTCICM.
M xe Jar0TCsd HCTOYHUKHU (B IEPBYIO O4YCPCaAb BHOBb U3IaHHBIC B HepHOﬂHQCCKOﬁ Hay‘-IHOﬁ HHTepaType)

1 Oonee ACTAJIbHOI'O NIOHMMAaHUs BOIIPOCOB, O3BYYCHHBIX Ha JICKIUU.

clleAyIoIIne

6. IlepeueHb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOI0 00ecCIeYeHU
JJIS1 CAMOCTOATEJIbHOM padoThl 00y4aOIIUXCS 10 JUCHUILJIMHE

6.1. [leuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYPA

Ne /i

bubmuorpadpuyeckoe onvucanue
(aBTOp, 3aryIaBuie, BUJI U3JIaHUS, MECTO, U3/1aTEILCTBO,
TOJ] M3/IaHUs, KOJTUIECTBO CTPAHMII)

KonnuectBo
DK3EMILLIPOB B
OnOINOTEKE

1. OcHoBHas TUTEpaTypa

KyuenkoB A. I1. ConpoTuBneHre MaTepUaoOB | KOHCIIEKT JEKIU :
yaeOHOe mocobue aiist By3os / A. I1. Kyuenkos, M. JI. 3unmreiin, A. M.
Xanos. - [lepmb: M3a-Bo [THUITY, 2014.

50

ConpoTHBIIeHE MaTEepHAIIOB : yueOHoe mocodure / A. A. baakupes [n
np.]. - Ilepmb: Wza-so III'TY, 2007.

395

deonocreB B. 1. ConpoTHBIIeHNE MaTepHaioB : YI€OHUK /ISl BTY30B / B.
U. ®eonockeB. - Mocksa: M3a-so MI'TY um. H. 3. baymana, 2007.

146

2. lonoJHUTEIbHASI JTUTEPATYpa

2.1. YueOHbIe M1 HAYYHbIE U3TAHUS

KyuenkoB A. I1. ConpoTuBiieHre MaTepHaJIOB : KOHCIEKT JIEKIUH :
yaeOHOe mocobue miist By3oB / A. I1. Kyuenkos, M. JI. 3unmreiin, A. M.
XaHoB. - [Iepmb: U3n-so ITHUITY, 2014.

50

Maxkapos E. I'. Conporusnenue marepuaioB Ha 6aze Mathcad : yue6noe
noco6ue s By30B / E. I'. Makapos. - Cankr-IlerepOypr: BXB-
[TerepOypr, 2004.

20

ConpoTtuBieHne MaTepuasos : yuebHoe nocodue s By3os / H. H.
Baccepmas [u ap.]. - Ilepms: U3a-Bo ITHUITY, 2011.

41

2.2. llepuonnyeckne U3TaAHUS

Bectaux [THUITY. Aspokocmuueckas Texauka / [lepmckuit
HaIIMOHAJIBHBIN MCCIICI0BATEIILCKUM MOTUTEXHUYECKUN YHUBEPCUTET ;
[Ton pen. B. 1O. [lerpoga ; P. B. bByns6osuua. - [lepmb: U3n-so [THUITY,
2012 -.

Bectauk [THUITY. MammHocTpoeHHE, MaTepHATIOBEICHHUE : KypHAIT /
[lepMcKHii HAITMOHAIBHBIN HCCIEN0BATENBCKHN NOTUTEXHUYECKUI
yHHBepcUTeT ; Poccuiickas akagemus Hayk, CHOMPCKOE OT/AEICHHE
Poccuiickas akageMus HayK, Y panbCKoe oTAeneHue ; [lepMckuii kpai.
MUuHHCTEPCTBO MPOMBILUIEHHOCTH, MHHOBALIMM U HayKu ; PocMoiionexs ;
[Tox pexn. B. 1O. Iletpoga ; Ilox pen. B. A. benenbkoro. - Ilepms: U3a-B0
[MTHUITY, 2012 -.
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Bectauk [THUITY. Mexanuka : sxypnan / [lepMckuii HaMOHAIBHBINA
HCCIIeIOBATENIbCKUN MOTUTEXHUYECKUM yHUBepcuTeT ; [Tox pea. A. A.
TamxkunoBa. - [lepme: U3n-so ITHUITY, 2012 -.

2.3. HopmaTUBHO-TeXHUYeCKH e U3TAHUS

['OCT 1497-84. Metamibsl. MeToas! UCIIBITAHUN Ha pacTskeHue. M.,
1984.

T'OCT 25.502-79. MeToapl MEXaHUUECKHUX UCIIBITAHUN METAJIOB.
MeTo/bl UCTIBITaHUM Ha ycTanocTh. M., 1979,

I"OCT 25503-80. MeToabl HcIIBITaHUS CTAIH Ha cxkaTtue. M., 1980.

['OCT 3565-80. Meton ucnbitanus Ha kpydenue. M., 1980.

3. MeToanueckue YKazaHud AJd CTYACHTOB 110 OCBOCHUIO JTUCHUIIJIMHBI

ConpoTuBrieHre MaTepuasoB. 3aJaHus K BHITOJIHEHUIO KypCOBBIX U
PacYeTHO-ITPOCKTUPOBOYHBIX padoT : [yueOHoe mocodue] / [lepmckuit
HAITMOHATBHBIN MCCIICIOBATEILCKUAN TOJUTEXHUUCCKUN YHUBEPCHUTET ;
Cocr. A. A. Kprokos, T. O. Pumm. - Ilepms: U3a-so ITHUITY, 2020.

CripaBo4HbBIE TaOIHIIBI IS BHITTOJTHEHHS YI€OHBIX 3aIaHUH M KYPCOBBIX
pabot o xkypcy Conporusienne marepuanos / [lepmckuit
roCyIapCTBEHHBIN TeXHUYeCKuil yHuBepcuteT, Kadenpa
KoHcTpynpoBaHue MalivH U conpoTuBieHus Mmatepuainos ; Coct. H. H.
Baccepman, M. JI. 3unmreiin, A. A. banakupes, T. . Pumwm. - [lepms:
WN3n-so III'TY, 2009.

4. Y4eOHO-MeTOANYECKOE O0eclieYeHe CaMOCTOSITeIbHOM padoThl CTyleHTa

He HCIIOJIb3YCTCA

6.2. JiekTpOHHAs yueOHO-MeToAN4YecKasi JJuTeparypa

Bun nuteparypsl

HanmenoBanune
pa3paboTKu

Ccruika Ha
UH(POPMAITMOHHBIN pecypc

HoctynHocTb
(cets UHTEpHET /
JIOKaJIbHAs CETh;

ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)

JlonostuTenbHas (Baccepman H.H., JKydenkoB A.IL. u |https://elib.pstu.ru/vufind/Re [cetb UnTEpHET;
uTepaTypa np. ConporuBnenue marepuainoB: [cord/ RUPNRPUelib3352  (cBoGOomHBIN HOCTYIT
YaebHoe rmocoOue /I By30B —
[lepmb: U3n-so III'TY, 2011. — 364
C.
JlononaurensHas [ KyuenkoB A.IL., 3unmreitn M.JL., |https:/elib.pstu.ru/vufind/Re [nokxansHas ceTs;
uTepaTypa XanoB A.M. ConpoTuBcHUE cord/RUPNRPUelib3860  |aBTOpH30BaHHBIN
MaTepHajOB: TECTOBBIC 3aJaHUS: OCTyI
yue6HOoe ocodue. Y.1. — [lepmb:
W3a-so ITHUITY, 2016. — 223 c.
JlononautenpHas |Kydenkor A.Il., 3unmreitn M.JIL., |https://elib.pstu.ru/vufind/Re |mokanpHas ceTs;
muTeparypa XanoB A.M. ComnpoTuBieHue cord/RUPNRPUEelib3961 aBTOPHU30BaHHBII
MaTepHajoB: TECTOBbIC 3aJaHUS: OCTyI
yaeoHOoe ocooune. U.1. — [Tepms:
W3zn-so ITHUITY, 2017. — 133 c.
OcHOBHas banakupeB A.A., Baccepman H.H. ufhttps://elib.pstu.ru/vufind/Re [cets HTEpHET;
uTepaTypa np. ConporuBnenue marepuanoB: [cord/ RUPNRPUelib2659  [cBoGomHBIN HOCTYIT

Yuebnoe nocobue — [lepmb: M3a-Bo
[II'TY, 2007 - 339 c.
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Haumenosanue

Bu ureparypsi pa3paboTku

UH(pOpPMAIMOHHBIN pecype

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

CcrlIka Ha

OcHOBHAasA
nuTepaTypa

DKyuenkoB A.Il., 3unmreiin M.JIL.,
XanoB A.M. ConpoTuBieHue
MaTepHaJIOB: KOHCIIEKT JIEKLIUH.
YueGHOe mocobue asist By30B —
[lepmb: U3n-Bo ITHUILY, 2014. —
215 c.

https://elib.pstu.ru/vufind/Re |ceTh NHTEpHET;
cord/RUPNRPUEelib3688

CBOOOIHBIN JOCTYI

6.3. JInneH3noHHOE U CBOOOIHO PacCIpOCTPaHsieMoOe MPOrpaMMHOe odecriedeHue,
HCIO0JIb3yeMoe MPH OCYLIEeCTBJIEHUH 00Pa30BaTeIbHOIO MpoLecca Mo AUCHUuIInHe

Buzg I1O

Haunmenosanue [10

OHepaI_lI/IOHHBIe CHCTCMbI

Windows 10 (moan. Azure Dev Tools for
Teaching)

OducHbIC TPUITOKECHHS.

Microsoft Office Professional 2007. yui.
42661567

6.4. CoBpemenHbIe podeccnoHaibHbIE 0a3bl JAHHBIX 1 HH(POPMALIMOHHBIE
CIPABOYHbIE CUCTEMBI, HCII0JIb3yeMble MPH OCYIIeCTBJIEHUH 00Pa30BaTEJIbHOIO

nmponecca nmo IMCuuIJinHe

Haumenosanue

Ccpika Ha HHQOPMAIIMOHHBIN pecypc

Hayunas 6ubnuoreka [lepMckoro HarioHaIBLHOTO
HCCIIEZIOBATEIBCKOTO MOJUTEXHUYECKOIO YHUBEPCUTETA

http://lib.pstu.ru/

DIIeKTpOHHO-0MOIMoTeueas cucrema Jlann

https://e.lanbook.com/

DneKTpoHHO-O0nbnnoTeunas cucreMa IPRbooks

http://www.iprbookshop.ru/

WNudopmarmonnsie pecypebl Cetn KoncynbsranTtlmroc

http://www.consultant.ru/

DexTpoHHas OubamoTeka auccepranuii Poccniickoit
TOCYIapCTBEHHOW OMOMITHOTEKN

http://www.diss.rsl.ru/

WHpopMaimoHHO-CIIPaBOYHAsI CUCTEMAa HOPMATHUBHO-
TEXHUYECKOUN JoKyMeHTaluu "TexaKkcnepT: HOpMBbI, IpaBuiIa,
CTaHJapThl U 3aKoHOAaTenbeTBa Poccnn”

https://Texakcnepr.caift/

7. MaTepHaIbHO-TEXHHYECKOE ofecnedeHre 00pa30BaTeIbHOTO MPoIlecca 1Mo

AUCHUIIJINHE
S S— HanmMeHoBaHue HE00X0IMMOI0 OCHOBHOTI'O 000PYA0BaHUS KOMH4eCTRO € IHHHII
Y TEXHUYECKUX CPEACTB 00yUeHus

Kypcosas pabora KomnberoTep nepcoHaNTbHBINA 1
JlaGopaTopHas [locka menoBas 1

paboTa

JlaGopaTopHas KomnbroTep nepcoHanbHbIN 1

paboTa

JlaGopaTopHas MaivHa ucnbiTarenbHas yueoHas MU-40KY 1

paboTa
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. HaumeHnoBanue He06X0IMMOT0 OCHOBHOTO 000PYI0BaHUs
Bun 3ansTmit KommaecTBo eauaumi
U TEXHUYECKUX CPEACTB 00yUeHus
JlaGopatopHas Marmmna paspeiBHas [ PM-1 1
pabora
JlaGopaTopHas YHUBepcaIbHbINA yUeOHBIH KOMIUIEKC JIJIsl TPOBEICHUS 5
pabora m1abopaTopHBIX padoT Mo AucHUIUTHHE «COMPOTUBIICHHUE
matepuano» CM-1. 2011 r.
Jlexuus Jlocka MenoBas 1
Jlexnns Komnbrorep nepcoHaIbHbIN 1
Jlexrus [IpoexTop 1
Jlexmusa DKpaH HACTCHHBIN 1
[IpakTrueckoe Jlocka menoBas 1
3aHATUE

8. ®oH OLIEHOYHBIX CPEICTB AMCUUIIIMHBI

|OanaH B OTACJIBHOM JOKYMCHTC
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@oH OLEHOYHBIX CPEACTB Uil MPOBEACHUS NPOMEXKYTOYHOM aTrTecTaluuu
oOydaromuxcs SBJISETCS YacThlo (MPUIOKEHHEM) K paboyedl mporpamme JHCLMILIAHBI
«CoIpoTUBIEHNE MAaTEPUATIOB» U Pa3pabOTaH Ha OCHOBAHUMU:

— TIOJIOKEHUS O IPOBENECHUM TEKYLIEr0 KOHTPOJSA YCIEBAEMOCTH M INPOMEKYTOUHOU
aTTecTaluy 00yJaromuXcsl o0 00pa30BaTENbHBIM MIPOrPaMMaM BBICIIETO 0Opa30BaHUS —
nporpammam OakaliaBpuara, crienuanuteta u maructpatypsl B IIHUITY, yrBepxneHHoro
29 anpensa 2014 r.;

— npukasza [THUITY ot 03.12.2015 Ne 3363-B «O BBeaenuu ctpykrypbl DOC»;

— paboueld mporpaMMmbl AUCHMIUIMHBI «COMPOTUBIIEHHE MAaTEPUATIOB», YTBEPKIECHHON
27 nosiops 2020 r.

1. Ilepeyens popMupyemMbIX YacTed KOMIETCHIUH, ITANbI UX ()OPMUPOBAHUSA U
KOHTPOJIMpYeMble pe3yJibTaThbl 00y4eHUs

1.1. ®opMupyemblie 4aCTH KOMIIETEHIIM I
Cormacho KMB OIIOIl yuebnas aucuurmuimda bl1.b.16  «ComnpoTtusienue
MaTepHaoB» y4acTByeT B popmupoBanuu aByx kommnereHiuii: OIIK-1, OIIK-13. B pamkax
yuyeOHOro mjiaHa oOpa3oBaTelbHOW MporpamMmbl B 3 W 4 cemecTpax Ha JdTale OCBOCHUS
JaHHOW y4eOHOM AMCHMIUIMHBI (OPMHUPYIOTCS CIEIYIONIMEe JUCHUILUTMHAPHBIE YacTH
KOMIICTEHIINH
1. OIIK-1. Bb1.b.16 CrmocobeH  TpPUMEHATh  E€CTECTBEHHOHAyYHbIE U
OOIIENHKEHEPHBIE 3HAHMSI, METOJbl MAaTEeMaTHYECKOTO aHaJlh3a U MOJETUPOBAHUS IS
pelIeHns TUIOBBIX HMH)KEHEPHBIX 3aJad pacuera 3JIEMEHTOB KOHCTPYKLUMM M JAeTanei
MalIlVH.
2. OIIK-13. b1.b.16 CnocobeH mpuUMEHSATh CTaHJIAPTHBIE METOJBI pacuera MpH
IPOEKTUPOBAHUHU JIETAJICH U Y3JI0B U3AEINI MAIIUHOCTPOCHHUS.

1.2. OJransl ¢opMHUPOBAHUA UCHUIVIMHAPHBIX YacTed KOMIETEHIIU,
00bEeKThI OLIEHUBAHMUS U BU/IbI KOHTPOJIS

CornacHo PIIJl ocBoenme y4eOHOTO Marepuala JAWCIHUIUIMHBI 3alUIAHUPOBAHO B
TeueHue 2-x cemectpoB (3-To u 4-To cemecTpa 6a30BOro y4eOHOro IUIaHa) U pa3ouTo Ha 2
y4eOHBIX MOAyNs. B kakaom Momyiae MpemnyCMOTPEHbl ayAUuTOpPHBIC JEKIIMOHHBIE U
MPAKTUYECKUE 3aHATHUS, & TAKKE CAMOCTOSITENIbHAsI padoTa CTyAeHTOB. B pamkax ocBoeHUs
y4eOHOTO Marepuaja JUCHUIUITHHBI  (OPMUPYETCS  KOMIOHEHTHI  JUCITUTUITMHAPHBIX
KOMIETEHIIUN 3Hamb, ymembv, 61ademv, ykazaHHble B PIIJI, m koTopbie BBICTYymaroT B
Ka4eCTBE KOHTPOJIUPYEMBIX PE3yabTaToB 00ydenwus (Tadm. 1.1).

KoHTponb ypoBHS YyCBOEHHBIX 3HAHUN, OCBOEHHBIX YMEHUW M MNPUOOPETEHHBIX
BJIAJICHUN OCYIIECTBISIETCA B paMKax TEKYILIEro, pyoeKHOro U MPOMEXKYTOYHOTO KOHTPOJIS
MpU  U3YYEHUU TEOPETUYECKOrO0 Marepualia, cJiadye OTYETOB IO NPAKTUYECKUM H
nabopaTtopHbIM paboTaM, HK3aMEHa U KypcoBOM paboThl. Buabsl KOHTpOJST CBEICHHI B
Ttabmumy 1.1.



Tabnuna 1.1. IlepeueHb KOHTPOIUPYEMBIX PE3YJIBTATOB OOYUCHUS MO JUCIUTLIINHE

NtoroBoii OIIEHKOW OCBOCHUS JUCHUIUIMHAPHBIX KOMIETEHIHH (pe3yabTaToB
oOydeHHs] M0 JUCHUIUIMHE) SIBISETCS MNPOMEXKYTOUHAs arrecTalus B BHJAEC HSK3aMeEHa,
MIPOBOJIMMAsSI C YUYETOM PE3yIbTaTOB TEKYIIET0 U PyOSKHOTO KOHTPOJIS.

Bua koHTpoJs

Koutposnpyemsbie
pe3yabTaThbl 00y4eHHs MO
aucuuminue (3YBbi)

Texymuu u . IIpomexxyTouHasn
crym N Py0exubIii POMEIRYTOHHA
NMPOMEKYTOUYHbIH aTTecTanus
OIl ’ 113 | JIP PK 3auer ‘ KP ‘3K3aMeH
YCBOCHHEBIEC 3HAHUS

3.1 3nars OIl I13 JIP PK K3 | TB TB

— TCOPECTUUCCKHE MOJIOKCHU A, 1_8 l 3_8 2 4 7 8 l 2
’ 1y by '
JIC)KAIEe B OCHOBC paCy€TOB HA

IIPOYHOCTH U KECTKOCTh
2JIEMEHTOB KOHCTPYKIIH;

— OCHOBHbBIE TMIIOTE3HI,
JOTIYILIEHUS U 3aKOHBI,
UCIO0JIb3yeMbIE B Kypce
«CompoTHUBIIEHNE MAaTEPUATIOBY;
— CYIIECTBYIOIINE METO b
CTaHJIAPTHBIX UCIIBITAHUN 1151
oTpe/ieNIeHUs] MEXaHUYECKHX
CBOICTB MaTepHaJIOB;

— CYIIIHOCTb ITPOLIECCOB U
SIBJICHUH, BO3HUKAIOIIUX ITPU
nehopMUPOBAHUH MaTEPHAIIOB,
— BH/JIBI IPOCTOTO
CONIPOTHUBIICHHUS YIEMEHTOB
KOHCTPYKIIUH;

— OCHOBBI [TPOBEJICHUS PACUETOB
3JIEMEHTOB KOHCTPYKLMH IpH
MIPOCTBIX BUJAX COMPOTHUBIICHUS

3.2 3nars OI1 113 JIP PK 2 TB TB
— BHJBI CJIOKHOTO 0-19 9,10,12, 9,12

COMPOTHBJICHUS DIEMEHTOB 14-19
KOHCTPYKLUH;

— KJIACCUYECKUE TEOPUU
IIPOYHOCTU U KPUTEPUU
IJIACTUYHOCTH MaTEPUAJIOB;

— OCHOBBI IIPOBEJICHUS PACUETOB
3JIEMEHTOB KOHCTPYKLIMM IIpH
CJIOJKHBIX BUAX
COIIPOTHUBIICHUS, a TAKXKE B
YCIIOBUSX LIUKIMYECKOTO U
JUHAMUYECKOI0 Xapakrepa
Harpy>kKeHUs U3JIEIUN;

— TEOPETUYECKUE MTOJIOKECHUS U
OCHOBBI ITPOBECHUS PACUETOB
2JIEMEHTOB KOHCTPYKLIMI Ha
YCTOWYHUBOCTD




OCBOEHHBIE YMEHUS

¥.1 Ymers

— OPHUEHTHPOBATHCSI B BBIOOpE
pacyeTHbIX CXEM  3JIEMEHTOB
KOHCTPYKLIMIA;

—  IPOBOJUTH  pacyeTbl  Ha
IIPOYHOCTH 5 KECTKOCTh
CTEPKHEBBIX CUCTEM;

— monduparth W HCHOJB30BATh
CIIPaBOYHYIO JUTEPATYPY,
HEOOXOUMYIO ISl TPOBEIEHUS
MHXEHEPHBIX PACUETOB;

—  OIpeAeNsATh MEXaHW4ecKHhe
XapaKkTePUCTHUKU MaTepHAIOB IO
pesyabTaram MPOBEAECHHBIX
11a00paTOPHBIX UCTILITAHUI;

— MPOBOJIUTH PACUETHI AJIEMEHTOB
KOHCTPYKIMM  TpU  IPOCTBIX
BUJIaX COMPOTHUBIIEHUS

OII3
1,3-8

OJIP
2,4,7,8

PK
1,2

I13

I13

I13

Y.2 Ymeth

— BBIOMparb U  IPUMEHSTH
COOTBETCTBYIOIIIE TEOpHH
MIPOYHOCTH TPU MPOEKTUPOBAHUI
u pacuete AIIEMEHTOB
KOHCTPYKIIHIA;

— MPOBOJIUTH PACUETHI AJIEMEHTOB
KOHCTPYKIIM ~ TpU  CIOXKHBIX
BUJIaX COMPOTHUBIICHHUS, a TAKKE B
YCIOBUSIX ~ LMKIMYECKOTO U
JTMHAMUYECKOTO XapakTepa
HarpyXeHus U3JIeJni;

— MPOBOJIUTH PACUETHI AJIEMEHTOB
KOHCTPYKIIMI Ha YCTONYHUBOCTb

OIT3
9,10,12,
14-19

OJIP
9,12

PK 2

I13

I13

[TpuoGpereHHbBIC

BIaJCHUS

B.1 Bnanets

- HaBBIKAMH MPOBEICHUSI
HUHXEHEPHBIX pacueToB Ha
MPOYHOCTh Hu JKECTKOCTh
CTEPKHEBBIX CHCTEM npu
MPOCTBIX BUAAX COMPOTHUBIICHUS C
HCIIONB30BAHUEM CIIPaBOYHOU
JIUTEPATYPBI;

- HaBBIKAMH BBIOOpA
ONITUMAITBHBIX Pa3MepoB U GopM
MOTIEPEYHBIX CEUEHUM CTEP KHEH,
obecrieunBaroIuX  TpedyeMble
IMOKa3aTelu HaJISKHOCTH,
0€30IMaCHOCTH 1 SKOHOMHYHOCTH;
—  HaBBIKAMU OTIpe/IeNICHUs
OCHOBHBIX XapaKTEPUCTHK
MPOYHOCTH,  IUIACTUYHOCTH U
YIIPYTOCTH MAaTEPUAJIOB;

PK
1,2

I13

I13

I13




— HAaBBIKAMM CaMOCTOSITEIIBHOM
paboTel B J1aOOPATOPHBIX YCIIO-
BUSIX IO OKCIIEPUMEHTAIBHOMY
U3Yy4EHUI0 MEXAHUYECKOIo IO-
BEJICHUSI U ONPEACTICHUIO CBOMCTB
KOHCTPYKIMOHHBIX MaTepuasoB.
B.2 Bnazets PK 2 I13 113
— HaBbIKaMM pacyeTa 3JIEMEHTOB
KOHCTPYKUMM IIpH  CJIOKHBIX
BUJAX COINpPOTUBIICHUS, B TOM
YHCIIe, HAXOSAIINXCS B YCIOBHUSIX
LUKJIMYECKOr0 WM JMHAMUYEeC-
KOIO XapakTepa HarpyXeHus c
WCIIOJIb30BAHUEM  CIPABOYHOM
JUTEPATYPHI;

— HaBBIKaMH pacyueTa 3JIEMEHTOB
KOHCTPYKIMI Ha YCTONYHMBOCTh

OII — Texymuit KOHTPOJIb B OPME YCTHBIX OTIPOCOB T10 TEME 3aHATHS (OIIEHKA 3HAHUN);
OII3 — oTyeT no NpakTUYECKOMY 3aHATHUIO (OILIEHKa YMEHUH, HABBIKOB);

OJIP — otueT no 1abopaTOpHOMY 3aHATHUIO (OLIEHKA YMEHH, HaBbIKOB);

KII — xypcoBoii mpoekT (01leHKa YMEHH, HaBBIKOB);

PK — pyOexHbIi KOHTPOJIb IO MO0 (OLIEHKA 3HAHUH, YMEHU, HABBIKOB);

TB — Teopernuecknii Bonpoc; 113 —npakrnueckoe 3ananne; K3 — koMmiekcHoe 3a/1aHne

2. Buabl KOHTPOJs, TUNOBble KOHTPOJIbHbIE 3aJaHUSI M IIKAJbl OlleHMBAHUSA
pe3yabTaToB 00y4eHust

2.1. Tekyuiuii KOHTPOJIb

Texymunii KOHTPOIb 711 KOMIUIEKCHOTO OLIEHUBAaHUSI YCBOCHHBIX 3HAHUM, OCBOCHHBIX
YMEHUN W TPUOOPETCHHBIX BIIAJICHUN AUCHUILIMHAPHBIX YacTedl koMmmeTeHIid (Tadmn. 1.1)
IIPOBOJUTCS COmIacHO Tpaduka ydeOHOTO mporecca, npuBeaeHHoro B PIIJI, B dopme
NUCbMEHHOTO TEOPETUYECKOTO OMPOCa CTYAEHTOB IO KAXKJIOM TEME, BBIMOIHEHHUS U 3aLIUTHI
naboparopHbIX pPabOT W TMpakTUYECKUX 3afaHuil. Pe3ynprarbl 3aHOCSATCS B KHUXKKY
IpEenojaBareisi M YYUTHIBAIOTCS B BHJE HWHTETPajJbHOM OLEHKUM TMpPHU MPOBEIACHUU
MIPOMEKYTOUYHOM aTTECTAIUH.

TumnoBblie BONPOCHI TEKYIIEr0 KOHTPOJIA

1. HeobOxoammo paccuuTarh Ha MPOYHOCTH Ta30BbIN OasutoH. Kakas moaens Gpopmer
OyneT ucronb3oBaHa?

2. Kakoe HampshpkeHHE HA3BIBa€TCA KacaTrelbHBIM (ompejenieHne, 0003Ha4YeHUE,
eANHULA U3MEpeHus)?

3. 3amumcare (HOpMyITy YCIOBHS MPOYHOCTH JUISI PACTSHKEHUS-CKATHsS (HA3BaHHE
BEJIMYMH, BXOJAIINX B HOPMYITY).

4. Bam wu3BecTHa BeJMYMHA JOMYCKAEMbIX HANPSKEHUM MPHU CXKATUU JIETAIU U3
XPYIKOTro Marepuasia. MoXHO JM HUCMOIb30BaTh 3Ty BEJIUYHUHY JJISI TPOYHOCTHOIO pacyuera
MIPU PACTSHKEHUU TOM ke JeTanu?

5. Kakue neranu cuntaroTcsi Ha MPOYHOCTH MPU CABUTE?

6. TIlo xakoii gopmyre OCYyIECTBISCTCS MPOBEPOUHBIN pacueT Ha KECTKOCTh MPHU
KpydeHuu (yka3zaTb Ha3BaHUE BEJIMYUH, BXOJAIIUX B (hopmymny).

/. Uemy paBHbBI HOpMaJbHbIE HAIPSKCHUSI B CEUCHUU Baja’?
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8. Kakue HampspkeHHs BO3HHMKAIOT B CEUEHUM JI€TAd MPU MOMEPEYHOM H3ruode
(cuMBoJI, Ha3BaHUE)?

9. Kakas ¢opmyna ucnonb3yercss sl ONpeAeieHUs KacaTeIbHbIX HaNpsKEHUU
MIpU ToNepeuHoM n3rube 0asiok? (Ha3BaHHUE BEIUYUH, BXOASAIIUX B GOPMYITY)

10. Kaxkue napameTpbl ONpeAeNsaoT BEIUUUHY AedopMaluu 6anku npu uruode?

2.1.1. 3amura 1a60paToOpHbIX padoT

Bcero 3amnanupoBanHo 9 mabopatopHbix paboT B 3-m cemecTpe. THIOBBIE TEMBbI
nabopatopHbIX padboT npusBeaeHsl B PI1/I.

3amura Ja0opaTopHON PabOTHl MPOBOAMTCS WHAMBUAYAJTBLHO KaXIbIM CTYICHTOM
WM TPYIIION CTYIEHTOB. THIOBBIC ITKajla U KPUTEPHUM OLICHKH NMPHUBEICHBI B OOIIEH YacTh
®OC nporpammbl OakanaBpuara.

TunoBble 3a1aHusI K JIaDOPaTOPHBIM padoTam

1. HcnelTanwe Ha pacTSHKCHHE KOHCTPYKIIMOHHOTO Matepuana. OrmnpejeeHue
OCHOBHBIX XapaKTEPUCTHK MPOYHOCTH M IUIACTUYHOCTH MaTepHalia.

2. CpaBHUTEIBbHBIC HWCIBITAHWS Ha CXKATHE XPYNKUX M IUIACTHYHBIX MaTepPHAJIOB.
OnpeneneHre MPOYHOCTHBIX XapaKTEPUCTHK Ha CXKATHE.

3. OnpeneneHue MOAYJISA CABUTA MaTepUaa Mo pe3y/bTaTaM HCIBITAaHUS Ha KPYYCHHUE
TOHKOCTCHHOU TPYOKH.

4. OnbITHOE ONpEACIICHUE IEePEMEIICHUN IPU IONEPEYHOM H3THOE B 3aJaHHBIX
CeYeHMAX OaKH.

2.1.2. 3anuTa npakTu4ecKux pador

[IpakTuyeckue 3amanHusi BbIAAlOTCA B (opMe pacdeTHO-rpaduueckux padot. Beero
3arjIaHupoBaHo 6 padoT B 3-M cemectpe U 5 pabor B 4 cemecTpe (HEe cuuTas KypCOBOM
pabothl). TUMOBBIE TEMBI MPAKTUYECKUX paboT mpuBeaeHbl B PTI/I.

Kaxxnass mpaktudeckas paboTa BBIMOMHAETCS CTYIECHTOM IO HHAWBHUAYaJIbHOMY
BApUAHTy, CHAETCA Ha TMPOBEPKY M, I[OCIE HCHPABICHUS BO3MOXHBIX 3aMEUYaHMHIA,
3aIIUIIAECTCS.

TumoBkle mIKana U KPUTEPHUH OIEHKU MpuBeAeHbI B 00mel yactu @OC nmporpaMmbl
OakaaBpuara.

Tunosoe 3ajaHue 1Jis1 pacyeTHO-TPaduuecKoil padoThI
KoutponbHoe 3ananue 1.
PacueT Ha MPOYHOCTH CTEPIKHEBBIX CUCTEM TIPH JA€POPMALIUU PACTSIKEHUS — CIKATUS

[lomoOpath M3 yCIOBUSA MPOYHOCTH TMOMEPEUYHBIE CEUCHUS CTEPKHEH CTaTHYECKU
OMpeeIMMON CUCTEMBbl M ONPEACNHUTh IepeMelleHrne Touku A. Cxema CHCTeMbl U THUIIbI
ceyeHui (Kpyr, IBYTaBp) MPUBEACHBI HA puUC. |, YUCIeHHbIE TaHHbIE B Ta0JI. 1.

Marepuain: cranps Ct.3.

Tabmuua 1.

cxema 1, m a, M o po F, xH

1 1,8 0,6 30 75 300




CopnepxaHue M MOPSI0K BBITIOJHEHUS PaOOTHI:
BoeruepTuth B Macitabe cxemy, yka3aTh YUCICHHbBIC 3HAUCHUS 3aIaHHBIX BEJIMYHUH.
CocTaBUTh ypaBHEHUS PaBHOBECHUS U ONPEICTUTh YCUIIUS B CTEPKHSIX.
[TonoOpaTh U3 yclIoBUsI IPOYHOCTH CEUEHUSI CTEPIKHEH.
OnpenennTh U3MEHEHHUS! VTUHBI KXKI0T0 CTEPKHSI.
[TocTpouTs B Macitade IjiaH MepeMeIieHus: TOUKH A.
Haiitu ananutu4ecku u npoBepuTh rpad)uuecKu TOPU30HTAIBHOE, BEPTUKAIBLHOE U
MOJTHOE TIEPEMEIIEHNE TOUKH A.

ok owdE

2.2. Py0eskHbIii KOHTPOJIb

PyOexxHBIE KOHTPONL IS KOMIUIEKCHOTO OIIGHWBAaHUS yCBOGHHBIX 3HAHWHU,
OCBOCHHBIX YMEHHUW W MPUOOPETEHHBIX BIAJCHUN JUCIMUILIMHAPHBIX YacTel KOMITCTCHIIUN
(tabn. 1.1) mpoBoauTest cornacHo rpaduky yueOHOTo mpoiiecca, npuBenenHoro B PIT/, B
dopMe 3amuThl pyOeKHBIX KOHTPOJBHBIX padOT (TECTUPOBAHWE), a TaKXKe BBHIOJHEHUS
NPAKTUYECKUX 3aJJaHul mocie uydeHus 1 u 2 momyneit yaeOHOM TUCIUTIIMHBIL.

2.2.1. Pybe:xxHasi KOHTPOJIbHas padoTra
Cornacno PIIJI, 3arutanupoBaHo 2 pyOexHble KOHTpoibHbIE paboTel (KCP) mocre
OCBOCGHHUS CTYJIeHTaMU y4eOHBIX Monyneit aucturinabl. [lepBas KP mo mogymio 1 «IIpocTeie
BUJIbI CONTPOTUBIEHUS», BTOpast KP — mo momymnto 2 «CinoxHbI€ BUIBI COMPOTHBICHUSI».

TunoBsle TeCTOBBIC 3aJjaHUsI PYOEKHOTO TECTUPOBAHMS:

1. Ilpoekuust 7 MOTHOTO HAMPSKEHUA P Ha Twiomaaky AA Ha3bIBaeTcs
n

A. TlosmmHOE HarpsKEHUE.
B. Cpennee HamnpsixeHue.

C. HopmanbHOe HanpsiKEeHHeE. S
D. KacatenpHOoe HanpsiKeHHE.
2. Uemy paBHO Hanpsascenue B ceuennu I-17?
- I 24
A o=FIA b A F
B. 6=F A 4 | -
C. o=F/2A 73—
D. o=F/(a+h). q Wy 0w




3. IIpu pactskeHMu o0pasua MoJydeHa o c

auarpaMma. BpeMeHHOe CONpOTHBICHUE A B
(mpenen  MPOYHOCTH)  COOTBETCTBYET
TOYKe?

A. B. C. D

4. CTepKeHb HcecmKuUil, eClIu:

A. %S[G]; C-%S[G]; : A
I
B. “beqal b EApy
A-E A-L

5. Ilpm  nedopmamum  KpyueHHUs
HaIpsKEHUS pacnpeaensoTcs o
CEUEHUIO TaKUM 00pa3oMm:

6. Hanpsixenne B Touke K ceuenus Bana
paBHO

Mé6
Act=—p;, B.r=p-M, -G;

Méa |
G-j,
7. Ha Ganky neiictByer cuia P. Kakyro
dopuy mmeer omopa msruGaromnx A [y, B

MOMEHTOB M,;;?
lp C. H_H H ” ﬁ Trre.
- 2

C.O-: 'Afa; D.G:

T,

‘ ===

e
8. YcioBre MpOYHOCTH 10 HOPMaJIbHBIM HAMPSHKEHUSM G TPU H3rHoe?
M, M,
A. ‘G‘:‘—efﬁ [o]; B. ‘G‘:‘—”S[G];
G ) JX WX
M, M,
c ol =Msl, <[ D. of :‘Te@ <[o].
P
9. PacmosnouTe MNpUBEICHHBIC CCUCHHS
Oalkd B TOpSAAKE  BO3pAcCTaHUS / I M LI
IIPpOYHOCTH, CCJIM HX IIJIOIaAX pPaBHBbI é
(A1=A2=A5). ; O ||
7
A. 1,23 B. 2,13 Z | 1 2 3
C. 2,31, D. 1,3, 2.
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10. ®opma u30rHyTOM OANKK UMEET BU: lp

e
M
B. .
Kak HarpyxxeHna Oasnka? e
il
C. Lo .5
M M
ﬁn I'—)—
TunoBble npaKkTHYeCKHUeE 3aJaHUs PYy0eKHOT0 KOHTPOJIS
1.
I 2A A
; F‘r F]_
—/———-—-H— -_-———— ——>
/
AT
g
a (o b

F, = 20 kH; F1 =10 xH; A = 100 mm?; a=b=c=1 u;[o], = 100 MI1a.

A. OnpenenuTh 3HaUYCHHUE U 3HAK (CXKUMAET WJIM pacTITHBaeT) BHyTpeHHeH cuiabl N B
ceyeunu |-1.

B. Ouenuts npoyHocTs B ceueHuu I-1.

2. Ha xakoti yron nmoBepHetcs ceuenue I-1?

M =16 kHwm, | = 2 m, nuamerp Bana d = 0,1 », G = 8:10% I1a

3. [TocTpounTk AIIOPHI MOTIEPEUHBIX CHIT U U3TUOAIONTUX MOMEHTOB I OalKu

M-

Lkl | Lo

F

el -

h=bL=13=1mM=10kHM; Q=5 kH/Mm
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2.3. IIpome:xxyTOouHasi aTTecTALAS
JlonmyCK K MPOMEXKYTOYHOM aTTECTAIMU OCYIIECTBIAETCA MO PE3YyJIbTaraM TEKYIIEro
U pyOeKHOrO0 KOHTPOJS. YCIOBUSAMHU JIONyCKa SBJISIOTCS YCIEIIHAs cJada BCeX
MPAKTUYECKUX PabOT U MOJOXKUTEIbHAS UHTETpabHas OILEHKA MO pe3yJibTaTaM TEKYIIEeTo U
pyOEKHOTO KOHTPOJIS.
IIpomexyrounas arrecranusa, cornacHo PIIJI, mpoBogutTcss B Buae 3ayeta B 3-M
CeMecTpe, IK3aMeHa U KypCOBOM pabOThI O NUCIUIUIMHE B 4-M CEMECTpeE.

2.3.1 3auer BBICTABJISETCA MO pe3yjbTaTaM TEKYIIEro U PYOEKHOTO KOHTPOJS C
MCIIOJIb30BAaHUEM THUIIOBOW IIKAJIbl U KPUTEPUEB OLICHUBAHUA, IPUBEACHHON B 0OIIEH YacTu
OOC GakanaBpcKOi MPOrpaMMmBbl.

2.3.2 Jx3ameH npoBoauTcs B ¢opme cobecenoBaHusi (YCTHO), KaXKIblii CTYIEHT
JOJKEH OTBETUTh Ha JBa TEOPETHUECKUX BOIpOCa Jisi MPOBEPKH YCBOCHHBIX 3HAHUU U
pPElINTh MPAKTHUYECKYIO 3a/layy JJisi MPOBEPKHM OCBOCHHBIX YMEHHH W KOHTPOJS YpPOBHS
NPUOOPETEHHBIX BIIAJICHUN 3asIBICHHBIX JAUCIUIUIMHAPHBIX KOMIETCHIIUH.

[Ipumep Owsiera mnpuBenéH B NpuiaokeHUH. [loTHBIN mepeyeHb TEOPEeTUUYECKUX
BOMPOCOB U MPAKTUUECKUX 3a7aHUi B (pOpMe YTBEPIKIECHHOTO KOMILUIEKTA 3K3aMEHAIIMOHHBIX
OWJIETOB XpaHUTCS Ha BBITyCKaIOIEH Kadeape.

Tunosbie BONPOCHI U 32JaAHUA U1l IK3aMEeHA MO0 IUCIUILUIMHE

Tunosbie BONPOCHI /151 KOHTPOJISI YCBOCHHbBIX 3HAHUIA:

l. HampsixkeHne Kak OCHOBHAsl XapaKTEpUCTHKAa BHYTPEHHUX cwi. HampsbkeHus B
Touke ceueHus. OOIIMe MPUHIUIIBI pacyeTa JIEMEHTOB KOHCTPYKIIUH IO HAMPSKEHUSIM.

2. Pacuerhl Ha MNPOYHOCTH TMpU CIBUTe. BHYTpeHHHE CHJIBI U HaNpsSIKEHUs,
BO3HHMKAIOIIME B CEUEHUU AeTanu Ipu casure. OnpeneneHue AO0MyCKAeMbIX HaNpsHKEeHUN
1S caBura. 3akoH ['yka i ciBura.

3. PacueTsbl Ha >XKeCTKOCTh MpU U3rude. Y CIoBUE KECTKOCTH MpH u3rude. CylHOCTh
ompeesIeHnsl TIepeMeIeHU Py MMOMOIIY uHTerpaia Mopa crmoco6om Beperaruna.

4. TloHnatwe MpPOAOIBLHOIO H3rHOa. YCIOBHE YCTOMYMBOCTH. [ HMOKOCTH CTEpIKHS.
[Ipenen npumenumoctu Gopmyisl Ditepa. Imnupudeckas ¢hopmysa pacdeTa KPUTHUECKUX
HanpsHKeHUW. MeTtoinka peteHus: MPOEKTHBIX 3a71ad Ha YCTOMYHUBOCTb.

TunoBble NpakTUYeCKUe 3aJaHUS (321a4H) V151 KOHTPOJISA OCBOCHHbIX YMEHUH

: F OnpeenuTh NepeMenieH s KOHIOB CTEPKHEN
o F=10kH; a=30°;
I=1m; A=0,5%103m?;
E=2*10" IIa;

12



2A

1,5A [TpoBepuTh MpOUHOCTH Opyca
[0,] = 150MIla; F=50 kH;

li=I,= |3=1M; A=0,4*10'3M2

VLTI Tl riisra

I I Iz

® a ) e ® OnpenenuTs yriibl 3aKPyYHNBaHHS Basa
G= 8- 10'Ila;

T:=200 H*wm;

T,=400 H*wm;

== 1m; d=50 Mm

) M [TOCTPOUTH SMIOPHI BHYTPEHHUX CUIOBBIX
7 EEEEEEEN (akTopoBs a5 6anku. OnpeaenuTh onacHbli
1 1 , - Y4aCTOK.

M= 10H*m; g=60 xH/m;

1=2m; lb=1m

2.3.3 IIkaJbl OlleHNBAHUS Pe3yJbTATOB 00yUeHUs HA IK3aMeHe

OreHka pe3yapTaToB 00YYCHHS 10 JUCIHUILTHHE B (hopMe YpOBHS c(hOPMHPOBAHHOCTH
KOMIIOHEHTOB 3HAmMb, YMembv, 6ladems 3asBICHHBIX TUCIUTUIMHAPHBIX KOMITCTEHITUH
TPOBOJUTCS 10 4-X 0ayTbHOM IIKae OLEHWBAHUS ITyTEM BBIOOPOYHOIO KOHTPOJIS BO BPEMS
IK3aMEHa.

TumoBele MIKana W KPUTEPUU OICHKH PE3yJbTaTOB OOYYEHHUs IMPH Clave dK3aMeHa

TSl KOMIIOHEHTOB 3HAmb, yMems U 61a0emsb TpuBeaeHbl B 001ieit yactu @OC nporpaMmMbl
OakaaBpuara.

2.3.4. BbinosiHeHHe KYypPCcOBOii padoThI
BrimosiHeHne KypcoBOW pabOThI SIBISETCS KOMIUIEKCHBIM 3aJlaHUEM, COCTOSIIIUM W3
pEelIeHNs] HECKOJNBKHX 3a]lad, OXBATBHIBAIOIIMX BCE TEMbl Kypca U TIPEIOJIararoinx
BBHITIOJTHEHNUE TMPOBEPOYHBIX W MPOCKTUPOBOYHBIX PACUETOB HA MPOYHOCTH, KECTKOCTh U
YCTOWYUBOCTH TUTIOBBIX KOHCTPYKITUH TIPHU PA3TUYHBIX BUJIAX HATPYKCHHUS.
KypcoBas paboTa BBIIONHIETCS CTYACHTOM 10 UHIWBUYAIBHOMY BapHaHTY, CAETCS
Ha TIPOBEPKY U, MOCIIE UCTIPABICHHUS BO3MOXKHBIX 3aMEUaHUH, 3alUIIIACTCS.

TunoBoe 3a1aHue HA KypPCOBYI0 padoTy (oxHa U3 yacTeil padoThl)
Pacuyer Bajia Ha NIPOYHOCTH NMPHU U3rHde ¢ KPyUYeHHEM
Paccuurate cTanpHOW Bajd KpPYIrjoro IONEPEYHOTO CEUYEHUS Ha NPOYHOCTh IIPU
COBMECTHOM JEHCTBMM U3ruba u KpydeHus. MOIIHOCTh TOABOAUTCS K Bajdy OT
3JIEKTPOJBUTATENS TOCPEICTBOM LIEMTHOM U PEMEHHOM Iepeiad, a CHUMAETCS ¢ ECTepeH | u
2 4yepe3 3yOuaTele mepenaud. Jas peMEHHOM Tmepenadyu HATsSHKEHHE HaOeraronuid BETBHU
coctaBisier t=F,,, a cOeraromeir BerBu T=2t. [lnsg nenHoit nepenaun — t=0,25F,,, T=1,25

Fox. YTOM 3anierenus 3youateix nmepeaad o=20°. CkopocTh BparieHus Baja N (06/MuH).
13
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= 5 Cxema rpaj. kBt
| a b C D D]_ D2 ﬂl ﬂz N Nl n
1 11 500|100| 80 |{200|350(280|180| 30 30 | 80 | 50 650

CopeprxkaHre U IOPSOK BBIMTOJTHEHUS PaOOTHI:

1. B4epTuTh CXeMy Bajla M CXEMY PacCIOJIOKCHHS Mepead ¢ yKa3aHWueM YHCIICHHBIX
3HAUCHWH 3aJIaHHBIX BEJIMYHUH.

2. OnpeieNiuTh yCUJIWS B 3JIGMEHTax Iepejad W NPUBECTH WX K IEHTPY Baja,
Pa3JI0XKUB 10 ABYM B3aMMHO MIEPIICHIUKYISPHBIM TIOCKOCTSIM.

3. [MocTpouTh AMIOPHI KPYTAIIUX MOMEHTOB M M3THOAIOIIMX MOMEHTOB B BBIOPAHHBIX
B3aWMHO MEePIEHIUKYIISPHBIX TUIOCKOCTSIX.

4. TTocTpOHTh AMIOPY CYMMapPHBIX U3THOAIOIINX MOMEHTOB.

5. IocTpouTs 3MMOpy pacdeTHBIX MOMEHTOB, UCIIOJB3YS YETBEPTYIO TEOPHIO TIPOYHOCTH.

6. [IpousBecTr TpenBapUTEIbHBIA pacueT JAUaMeTpa Bajia U3 YCIOBUS MPOYHOCTH H
OKpPYTJIUTh €T0 3HAUCHHE J10 Onmxkaiero ctanaaptHoro pasmepa no 'OCT 6636-69.

2.3.5. lllkaabl oueHWBAHUS Pe3yJabTATOB OOy4YeHHs NPH 3alUTEe KYPCOBOIO
MpoeKTa
[To pe3ymbraraM 3alIMTHl KYpCOBOTO MPOEKTa BBICTABIISICTCS] MHTETPaIbHAS OLIEHKA 110
4-x OanIbHOM IIKaJe OLEHWBAHUA, KOTOPAsl PACHpPOCTPAHSIETCS HAa BCE 3alUIAHUPOBAHHBIC
pe3yabTathl B hopMe 3Hamy, yMems U 81adems, yKa3aHHbIE B 3aJIaHUH HAa KYPCOBOM MPOEKT.
TumoBbie KpUTEpUN OIICHKU PE3YIHTATOB OOYUCHHS MPHU 3alIUTE KypCOBOTO MPOEKTa
JUTSI KOMTIIOHEHTOB 3HAmb, yMems U 81ademsb npuBeneHsl B oomieit vactu @OC nporpaMMbl
OakanaBpuara.

3. Kpurepuu ouneHMBaHUA YPOBHH CHOPMHPOBAHHOCTH KOMIIOHEHTOB U
AUCUUIINHAPHBIX KOMIIETEH U

3.1 Ounenka ypoBHA CcGHOPMHUPOBAHHOCTH KOMIIOHEHTOB JHCHMILIMHAPHBIX
KOMIIeTeH N i1

IIpu omneHke ypoBHS C(HOPMHUPOBAHHOCTH AUCHUILIMHAPHBIX KOMIICTCHIIMA B paMKax
BBEIOOPOYHOTO KOHTPOJISI HAa 9K3aMEHE CUUTACTCS, YTO MOJYYEHHAsl OYEeHKA 3a KOMNOHEHM
npoeepsaeMoll 8 npoyecce cobece008aHUsl OUCYUNTUHAPHOU KOMNemeHyuu obobwaemcs Ha
COOMBEMCMBYIOWUL KOMNOHEHM 8CeX OUCYUNIUHAPHBIX KOMNemeHYul, Gopmupyemvix &
PaMKax OaHHOU Y4eOHOU OUCYUNTUHDL.

14



TunoBble KpUTEPUHU U MIKAIbl OLIEHUBAHUS YPOBHS C(HOPMUPOBAHHOCTH KOMIIOHEHTOB
JUCLHUIUIMHAPHBIX ~KOMIIETEHLUMH mnpuBeneHsl B oOmed uyactu POC nporpaMmbl
OakasaBpuara.

3.2 OueHka ypoBHsi cGOPMHUPOBAHHOCTH JUCIHUNJINHAPHBIX KOMIIETEHIUI

OO6miast orneHka ypoBHsSI CHOPMUPOBAHHOCTU BCEX MUCIUIUIMHAPHBIX KOMIIETEHIIMI
MPOBOJUTCS MYTEM arperupoBaHus OLUECHOK, MOJYYEHHBIX CTYJICHTOM 32 KaXKJblii KOMIIOHEHT
dbopMUpPyEeMBbIX KOMIIETCHIIMHI, ¢ YyU€TOM PE3yJIbTATOB TEKYIIETO M PyOEKHOTO KOHTPOJS B
BUJIC MHTETPAIILHOM OIeHKH Mo 4-X OaJuibHOMU 1iKajne. Bece pe3ynbTaThl KOHTPOJISI 3aHOCSATCS
B OLICHOYHBIM JUCT W 3alOJHAIOTCA MPENOAABATEIIEM II0 HMTOTaM IMPOMEKYTOYHOMU
aTTeCTalUU.

dopma OIICHOYHOI'0 JINCTAa U TPEOOBaHUS K €ro 3arloJHEHWIO MPHUBEACHBI B OOIIEH
gactu @OC nporpammsbl OakagaBpuara.

I[Ipu ¢dopmupoBaHMM UTOTOBOWM OIEGHKH MPOMEKYTOUHOW aTTeCTallid B BUJE
muddepeHManbHOTO 3a4eTa M KypCOBOIO TMPOEKTa HCIONB3YIOTCS THUIIOBBIE KPUTEPHH,
npuBeeHHbIe B 0011eit vactu ®OC mporpammbl OakaiaBpuara.
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IIpuiroxenue
[Ipumep Ounera ass 3K3aMeHa

[Tepmckuit HannonanbHeiil MccnenoBarenbCkuil Kadgenpa: U'TM
[TonuTexHMYECKUI Y HUBEPCUTET Jucnunmiuna: ConpoTHBIIEHUE MaTEpUAIOB
Hanpasaenue: 15.03.01 MamuHoctpoenue

BUJIET N 1

1. I[Tonatue npouyHocTn. HanpsikeHne Kak OCHOBHasl XapaKTEpUCTHKA
BHYTpEeHHUX cujl. OOIIyMe NPUHIUIIBI pacyeTa 3JI€MEHTOB KOHCTPYKIMHU MO
HaNPSI)KEHUSIM.

2. PacueTthl Ha JkecTkOCTh mOpu KpydeHHH. OnpenciaeHue YrioBbIX
nepememieHuit u  gedopmanuit  Bana npu  KpydyeHuu. CBs3b  MEXIY
HanpsHKeHUAMU U JepopMausiMU. Y CJIOBUE KECTKOCTH NIPU KPYUYEHUH U 3a/1a4H,
pelaeMsle C €ro MOMOIIBIO.

3. Pemnre 3anauy

Omnpeneants HOMEP CTaHIAPTHOTO
RNy IBYTaBpa U3 YCJIOBUS MPOYHOCTH
10 HOPMAJTbHBIM HAIIPSKEHUSM.
[0] = 160 MIla; | =2 m; a =1 m;
e T M=15kHwm; P =40xH; =20
kH/Mm .

P

iy

3aBeayronuii kadeapoi B.B. Kapmanos

« » 2023 r
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