Hokywerr noamca npoggt REFRHPHBE AT EHTCTBO MOPCKOT'O Y PEUHOT'O TPAHCITOPTA

NHbopmaumsa o Bnagenbue:
®NO: MouanuH KoncranTun Cepreesuy ®enepaiabHoe rocylapcTBeHHOE GI0IKeTHOe

HomkHocTb: U.0. pekTopa
00pa3oBaTe¢IbLHOE eK/eHNe BbICIIero odopa3soBaHmsi
Bar oswca: 0207 202, a4 P YIp e p

VHAKANLHE MDOAMMHEIH KNIOTL UPCKHUH rocylapCcTBEeHHbIH YHHBEPCUTET BOAHOIO Tpancnopra'

b7695d6b97247fced4385685adb0d9f8e6f2cdff

b1.0.23

Texunueckass MeXaHUKA

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi TexHuuyeckoii MeXaHUKHU H IMOAHEeMHO-TPAHCIOPTHBIX MAILUH
O6pazoBarenbHas 20.03.01 HampaBnenue noarotoku "TexHocdepHas 6e30macHOCTE"
mporpamma Ipoduns "Texuochepras 6e30macHOCTD"

roJl Hayaja moaroroBku 2025

Kamudukarus O0axanasp
®dopma o0ydeHust o4Has
OO01mmast TpyI0eMKOCTh 43ET
Yacos 1o yueGHOMY IJIaHy 144 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCIIE! 9K3aMeH 4
ayAUTOPHbIE 3aHATH 32
caMocCTosTeIbHas paboTa 72
4acoB Ha KOHTPOJIb 36

Pacnpe):leneﬂue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 4(2.2)
Ha Kypce>) Htoro
Henens 192/6
Bun 3anstuit v | PO | v PIT
Jlexun 16 |16 (16 |16
JlabopaTopHbie 16 (16 |16 |16
Wnas KoHTaKTHas 4 4 4 4
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Obecrieuenne 6a30BOr0 YPOBHS 3HAHUI M HABBIKOB, HEOOXOJUMBIX IS (POPMHUPOBAHUS CIOCOOHOCTH BBITIOTHCHUS
TIOKMCKA, aHAJIM3a U BEIOOPA ONTHMAJIBHOTO METO/IA PELICHHUS [TOCTABICHHOM Iepe]t uccienoBaTeneM GU3nIecKor 3a1aun
UCTIONB3Ys] NHYOPMALIUIO U3 OTCUECTBEHHBIX U 3apYOSKHBIX HCTOUHHUKOB, OCYILIECTBIATh MATEMaTHUECKOE M YHCIICHHOE
MOJIETIMPOBaHNE (PU3NUECKHUX MPOIIECCOB CBSI3aHHBIX C TEMAaTHKOH MCCIIEIOBAHNS, a TAKKe IPOBOIUT aHAIN3 PE3yIIbTaTOB
IIPOBEIECHHBIX YUCICHHBIX KCIEPHIMEHTOB U JIETaTh OIIEHKY UX JOCTOBEPHOCTH.

2. MECTO JUCIIUIIJINHBI B CTPYKTYPE OOII

Huxn (pazoen) OOIT: b1.0

2.1 | TpeOoBaHus K NpeJBapuTeJIbHON OATOTOBKE 00y4aIoIIerocs:

2.1.1 | TeopeTnueckast MexaHuKa

2.1.2 | ®unocodus

2.1.3 | OkcrutyaTaliOHHBIE MAaTEPUAIBI M U3ICITHS

2.1.4 | UadopmaTuka

2.1.5 | HauepTarenbHast reoMeTpus U HHXEHEpHas Tpaduka

2.1.6 | Teoperuueckast MexaHHKa

2.1.7 | ®unocodus

2.1.8 | OkcrulyaTallOHHbIE MaTepUabl U U3EIUs

2.1.9 | Uudopmaruka

2.1.10 | HaueprarensHast reOMeTpHs ¥ HH)KCHEpHas rpaduka

2.2 | JucuunJnHbI M MPAKTUKH, 1JI51 KOTOPBIX OCBOEHHUE TAHHOH THCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeiIecTBYIOIIee:

2.2.1 | be3omacHOCTE KU3HEACATCILHOCTH

2.2.2 | CnenpanpHasi OLIEHKA YCIOBUH Tpyaa

2.2.3 | be3onacHOCTD XKU3HEAEATEILHOCTH

2.2.4 | CnenpanbsHasi OLIEHKA yCIOBUH Tpyaa

3. KOMIETEHIMY OBYYAIOIETOCSI, OPMUPYEMBIE B PE3YJIGTATE OCBOEHHUS IUCLIHILIMHBI
(MOZY.JIs)

YK-1: Crioco0eH ocylecTBIATh NOUCK, KPUTHYECKHI AHAIN3 U CHHTe3 HHPOpMalnuu, NIPUMEHITh CHCTeMHBbIH IOAX0] 1J1sl
pelieHnst MOCTaBJIEHHBIX 32/1a4

VK-1.1: OcymiecTBiseT MOUCK U CHHTE3 OIyYeHHOH HH(QOPMAIIIH JJIsI pe-IIeHHUS MOCTaBICHHBIX 3a/1a4

VYK-1.2: IIpoBomut KpuTHYECKNH aHATH3 HH(GOPMAIINH IIPH PELISHIH I0-CTaBICHHBIX 3a/1a4

OIIK-1: CriocodeH y4uTHIBATH COBPeMeHHbIe TeHAeHIINH PAa3BUTUSI TEXHMKHU U TEXHOJIOTHIi B 00/1acTH TexHochepHOii
0€e30MacHOCTH, U3MEPUTEIHLHONH U BHIYHCIUTEIHLHOM TEXHUKH, HH(POPMAIMOHHBIX TEXHOJIOTHI NPH PelieHHU THIIOBBIX
3aja4 B 00J1acTH NPo¢ecCHOHAIBHOI 1eTeJIbHOCTH, CBSI3AHHOI € 3allIMTOH OKpY»Kalouleil cpeabl U o0ecrneyeHueM
0e301acHOCTH YeI0BeKa

OIIK-1.1: Pemaet TvnoBBIe 3a7a4n B 001aCTH TPO(HECCHOHATBHON AEATENBHOCTH C yI€TOM COBPEMECHHBIX TCHACHIIUI Pa3BUTHS
TEXHHKH M TEXHOJIOTHH B 00/1aCTU TeXHOC(EPHOH 6e30mac-HOCTH

B pesyibTate 0CBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS J0JKEH

3.1 (3HaTh:

3.1.1 | YcIoBHs NPOYHOCTH U JKECTKOCTH CTEPIKHEH M CHCTEM IIPH PACTSHKCHHH-CKATHH, KPYyICHHH, U3THOe U IPU
KOMOWHUPOBAHHOM HArpy>XeHHH.

3.2 | Ymers:

3.2.1 | BemmonHsaTh CprKTypHBIi;I, KMHEMATHISCKUA U TUHAMHICCKHUI aHaIN3 MEXaHU3MOB 1 MallluH, ONpPCACIIATh BHYTPCHHHUEC
HaNpsKECHUA B IC€TATIAX MAIllUH U DJIEMCHTaX KOHCprKHHﬁ; pacCUuThIBaTHL HA HpO‘IHOCTB, KCCTKOCTh U yCTOI\/'I‘-II/IBOCTL
CTCPIKHU U CUCTEMBI IIPU CTATUYCCKOM U JTUHAMUYECCKOM Harpy>XCHUAX.

3.3 | Baragern:




3.3.1 | MeTtonaMu pacueTa CTEP>KHEBBIX CUCTEM Ha IIPOYHOCTD, JKECTKOCTh U YCTOMYUBOCTb.

4. CTPYKTYPA JTUCHOUILIMHBI (MOYJIST)

Bun
3aHATHS

HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/

Cemectp
/ Kypc

Yacos

Jlutepartypa

IIpIlo
AroT

Paznen

Pasnen 1. IIpocroe conporuBiieHHE

Jlex

OCHOBHBIC MOJIETTBHBIC TPEICTABICHHS 1 TIOHATHS COTTPOTHUBIICHHS
matepuainos /JIek/

4

J1.1
JI1.2J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3

Cp

OCHOBHBIC MOJICITbHBIC TPEICTABICHHS 1 OHSTHS COMIPOTUBIICHHS
matepuaios /Cp/

J1.1
JI1.2J12.1
JI2.2J12.3
J12.4713.1
JI3.2J13.3

Jlex

LenTpanbHoe pacTsbKeHUe — c)KaTHe cTepikHs /JIex/

J1.1
JI1.2J12.1
JI2.2J12.3
J12.4J13.1
JI3.2J13.3

JIab

IenTpasbHOE pacTsLKEHHE — CKaThe cTepxHs /J1ad/

J1.1
JI1.2712.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3

Cp

enTpanbHoe pacTsbkeHue — cxxatue crepxus /Cp/

J1.1
JI1.2J12.1
J12.2J12.3
J12.4]13.1
JI3.2J13.3

Jlex

Hedopmarus uncroro casura. Kpydenue kpyribix Banos. /JIex/

J1.1
JI1.2J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3

JIab

Hedopmarust yncroro capura. Kpydenue kpyriasix Bajios. /J1a6/

J1.1
JI1.2J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3

Cp

Hedopmarus uncroro casura. Kpydenue kpyribix Banos. /Cp/

10

J1.1
JI1.2J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3

Jlex

[psmoit monepeynsIii u3rud dankn /JIex/

JI1.1
JI1.2712.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3

J1ab

Ipsmoit monepeunsrif u3rn6 6anxu /J1ad/

J1.1
JI1.2J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3

Cp

Ipsmoit monepeunstii u3rud 6anxu /Cp/

18

J1.1
JI1.2J12.1
JI2.2J12.3
J12.4713.1
JI3.2J13.3

Pazgen

Pasjen 2. Ci1o:kHO€ CONPOTHBJIEHHE




Jlex Pacuer craTudecky HEOIpeIeTMMBIX Hepa3pe3HbIXx Oanok /JIex/ 4 2 J1.1 0
JI1.2J12.1
J2.2J12.3
J12.4713.1
J3.2J13.3

JIab PacueT ctaTndeckn HeonpeAeTUMbIX Hepa3pe3HbIx Oanok /J1ab/ 4 2 JIT.1 0
JI1.2J12.1
JI2.2J12.3
J12.4713.1
JI3.2J13.3

Cp PacueT ctaTndeckn HeonpeASTUMBIX Hepa3pe3Hbix Oanok /Cp/ 4 14 JI1.1 0
JI1.2J12.1
J12.2712.3
J12.4J13.1
JI3.2J13.3

Jlex Y CTONYMBOCTD IIEHTPAIBHO CXKATBIX cTepikHEH /JIek/ 4 2 JI1.1 0
JI1.2712.1
JI2.2J12.3
J12.4J13.1
JI3.2J13.3

JIab Y CcTOWYMBOCTG EHTPAIBHO CXKATHIX cTepkHei /J1ab/ 4 2 J1.1 0
JI1.2J12.1
J2.2J12.3
J12.4713.1
J13.2J13.3

Cp Y CcTONUNMBOCTE LHEHTPAIBHO CXKaThIX cTepxkHel /Cp/ 4 6 JI1.1 0
J1.2J12.1
J2.2J12.3
J12.4J13.1
J3.2J13.3

Jlex CrnoxHoe conpoTuBIieHHe cTepxkHs /JIek/ 4 2 JIT.1 0
JI1.2J12.1
JI2.2J12.3
J12.4J13.1
JI3.2J13.3

JIa6 CnoxHoe conpoTUBIeHUE CcTepKHs /J1ab/ 4 2 JI1.1 0
JI1.2J12.1
2.2 J12.3
J12.4713.1
J13.2 J13.3

Cp CrnoxHoe conpoTtuBneHue crepxHs /Cp/ 4 8 JI1.1 0
JI1.2712.1
2.2 J12.3
JI2.4713.1
J13.2J13.3

HKP Texymuit korTpons /MKP/ 4 4 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1: «IIpocToe conporusieHue»

Tema 1.1 OcHOBHBIE MOJIENIBHBIE MPEACTABICHHSI U TOHSITHS CONPOTHBIIEHUSI Matepuaios [1- 3, 9, 10]
ITpenMer 1 3amadun Kypca CONPOTUBIICHNS MaTepHanoB. Mosens nedgopmupyeMoro TBepaoro Teia. Buas! BHemHUX Harpy3ok. Tumst
OIIOPHBIX 3aKperuieHui. BHyrpenHue cunsl. MeToz ceueHuil.

Tewma 1.2 IlenTpanbpHoe pacTshkeHHe — cxxkatue crepxss [1- 3,9, 10]

BuyTpeHHUE cuilbl IPU PACTSHKEHUM - CKATUU cTepkHs. OnpenencHue HOpMalbHbIX HanpskeHui. [IpogonbHble U onepeyuHble
nedopmanun crepxus. JInHeilnslii 3akoH ['yka. Pacuér crepikHei Ha kECTKOCTh. MexaHn4YecKkne XapaKk-TepUCTHKA MaTepHajIoB.
MeTo/b! 1 BUIBI pacYETOB CTEPKHEH Ha MPOYHOCTH. PacuéT cTaTnuecky HeONpeaeIMMBIX CTEPKHEBBIX KOHCTPYKIIMI Ha JeicTBHE
BHEIIIHUX HArpy30K.

Tema 1.3 Jledopmarus uncroro casura. KpydeHue KpyribIx BaJoB.
Yuctsit caur. 3akoH I'yka npu uuctom casure. Kpyuenue kpyrinbix Bano. Kpyrsimue MmomeHTsl. OnpesiesieHie HanpsHKeHUi.
VYcnoBue NpoYHOCTH. YTIIbl 3aKPyYUBAHUS. Y CIIOBHE XKECTKOCTU.
Tema 1.4 Tlpsmoii nonepevHblii U3rub Oanku.
OcHoguele nousTust. [loctpoenne smop BHyrpeHHHX cmil Q u M. Jluddepenunansable ¥ HHTErpaIbHbIE COOTHOIICHUS




mexay M, Q u q. JJuddepernnansaeie cooTHomeHus1. VHTErpaabHbIe COOTHOLICHUS.

Hanpsokenust npu npsmoM u3rude Oanku. Pacuersl Ha mpouHocTs. HopMaibHble HaNpspDKEHHsS NPU YHCTOM IIPSIMOM
n3rnoe Oanku. PacdéTsl Ha MPOYHOCTH MPH N3THOE OANKK 0 HOPMATBEHBIM HaNpsDKeHNsIM. KacaTenbHble HapspKeHUS ITPH IIPSIMOM
nzrube. @opmyna XKypaBckoro. Y cioBre IpOYHOCTH 0 KacaTeIbHBIM HATIPSIKCHUSM.

[epememienust ceuenuii npu u3rude 6anku. AuddepennuanbHoe ypaBHeHHE U30THYTOM ocH Oanku. MeToa HaualbHBIX
HapamMeTpoB. Y HUBEPCAIbHbBIE ()OPMYIIBL.

OHepreTudeckuil METO onpesencHus nepemenieHnil. OCHOBHbBIE OIpeeNeHus: U TeopeMbl. MHTerpan Makcsenna-
Mopa. Beruucnenue unrerpaina Makcsenna-Mopa no npasuily Bepemaruna

Paznen 2: «CnosxHOE CONPOTUBIICHUE

Tema 2.1 Pacuer crarndecku HeonpeAeIUMbIX Hepa3pe3Hbx Oanok [1- 3,9, 10]

Crarudeckas HeonpeaeauMoctb. CynHoCcTs pacuéra o merony cuil. [lopsiok pacuéra Ganku o metony cuil. Beibop ocHoBHOM
cucTeMbl. Berbop skBuBaneHTHON cucTeMbl. CHCTeMa KaHOHHYECKHX ypaBHeHHH. Onpeneneane Ko3(GOUIIEeHTOB U IPy30BEIX
4JICHOB KAHOHUYECKUX ypaBHEHUU. Pellienne cucTeMbl KAHOHUYECKUX ypaBHEHHMH. ITocTpoeHue 110p BHYTPEHHUX CUIIOBBIX
(hakTopoB.

Tema 2.2 YcTOWYMBOCTD HEHTPAIBHO CIKATBIX cTepxkHei [1- 3, 9,10]

OcHoBHble noHsTHsA. OmpeaeneHne KpUTuueckoit cuibl. @opmyna Dinepa. I'paHuisl npuMeHnMocTH GopMyibl Diiepa.
WnxeHepHbie METOIBI pacuéra Ha yCTOHMUMBOCTh. Ompeienienne AomyckaeMoil cxxumartonieit cuisl [lonbop pasmepos cedeHwHid.
Tema 2.3 CnoxxHoe conpoTuBienue crepxHs [1- 3, 9, 10]

O6mue onpenenenus. Kocoit n3ru6. Bayrpennue cunel. HopmanbHble HanpsbkeHHs. Y cloBUe TpoYHOCTH. IlepemenieHus ceueHuit.
BHeneHTpeHHOe pacTsDKEHHE — CKAaTUe CTEPXKHS. BHYTpeHHME CUIIbl U HApsDKEHUS . Y CIIOBUS IPOYHOCTH. S po ceueHusl.

Coneprxanne 1a00paTOPHBIX PaboOT

Pazpnen 1: «Ilpocroe compoTuBaeHUE

Tewma 1.2 LenTpanpHoe pacTsKEHHE — CKATHE CTEPKHS Pabota 1. McmpITanue Ha pacTsHKEHHE MAaJOYTIIepOTUCTON CTan
[8].

PabGora 2. HcnbiTanue maTepuanos Ha ckaTtue [8].

Pabota 3. OnpeneneHre MOIyIIS IPOTOIBHON YIIPYTOCTH CTa-JIM TIPU pacTsDKeHuH [8] .

Tema 1.3 I lepopmanus umnctoro casura. Kpyde-Hue KpyribIX BajoB. Pabora 5. Onpenenenue Moxyns caBura cramu [8].

Tema 1.4. TIpsmoli monepeyHbIil U3rkub OaKHy. Pabota 7. Ompenenenue MporuOOB M YIIIOB MOBOPOTA MOMEPEUHBIX CCUCHHM
Ganxu pu mpssMoM mu3ruode [8].

Pa3nen 2: «CnoxxHOE COMPOTUBICHUEY

Tema 2.1 Pacuer craTW4eckl HEONPEACIHMBIX HEpa3pe3HbIX 0aloK Pabora 8. OmpeneneHue peakiuu CpeAHEH OMOpbI
JBYXIIPOJIETHOW Hepa3pe3HOH Oanku ¢ KOHCOISIMH [8].

PaboTa 9. Onpenenenne ONOPHOTO MOMEHTA B 33/I€TIKE CTATHYECKH HEOTIPESTUMON OaNKH.

Tema 2.2 YCTOMYMBOCTh LEHTPAIBHO CXKATBIX CTEP>KHEMH Pabota 12. OnpeneneHue BeTUUNHBI KPUTUUYECKOM CHIIBI CHKATOTO
crepxkHs [8].
Tema 2.3 Ci0XKHOE CONPOTHBICHUE CTEPKHS Pabora 10. OnpeneneHne BEMTHYHUHBI POTHOa KOHIIEBOTO CEUCHUS OAJKM TPH

KocoM m3rube [8] .
PabGora 11. BHeneHTpeHHOE pacTsKeHHe MoJIock [§].

CopneprxaHue NIPaKTUYECKUX 3aHATUN

Paznen 1: «IIpocToe conporusieHne»

Tema 1.2 LlenTpansHOE PaCTSHKEHUE — CKATHE CTEPHKHS Pacuer crepxHs CTYIEHYAaTO-IEPEMEHHOIO CEYECHUS Ha
LEHTPaJIbHOE pacTshKeHue-cxkatue [3 - 7].

Pacder craTnuecky HEONPEIEIMMBIX CTEP)KHEBBIX CHCTEM, pabOTarONINX Ha pacTsDKeHne-cxaTue [3 - 7].

Tema 1.3 I ledopmanus grctoro casura. KpydeHne KpyribIx BajoB. Pacuer kpyrioro Bana Ha KpydeHue [3 - 7].

Tema 1.4. TIpsmoli monepeyHbIil U3rub OaKH. Pacuer Gayiku Ha TONEpEYHbIH psMoi u3rudb [3 - 7].

Paznen 2: «CnoxHOE CONPOTUBICHUE)

Tema 2.1 Cratuuecku HeolpeaeTuMble OaIKH. Pacuer omuH pa3 cratmuecku Heompeaenumoii 6anku [3 - 7].

Tema 2.2 YCTOWYHBOCTH LIEHTPAIBHO — CXKATHIX CTEPIKHEH. Pacuer ycTOMYMBOCTH IIEHTPAJIBHO CKATOTO CTEPKHSA [3 - 7].

Tewma 2.3 CnokHOE CONPOTHUBIICHUE CTEPKHSI. Pacuer Ganku Ha Kocoi m3rud [3 - 7].




6. POH/I ONEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

Bomnpocs! k 3amuTe 1a60paTopHBIX paboT
Bormpocs! k 5K3aMeHy

6.2. Tembl NMCHMEHHBIX PadoOT

Tembl 1abopaTopHbIX padoT:

LleHTpasIEHOE PACTSDKEHUE — CKATHE CTEPIKHS
JHedopmarust uncroro casura. KpydeHne KpyribIx BajoB.
IIpsimoit monepeuHslit U3rud Ganku

Pacuer craTuecky HEONpeIeIMMBIX HEpa3pe3HbIX OAIOK
VY CTONYMBOCTD LIEHTPAIBHO CXKATBIX CTEPIKHEH

Cr0’XHOE CONPOTUBIICHUE CTEPIKHS

6.3. KoHTpo/IbHbIE BOIPOCHI M 3a1aHUS

TuroBsle BOIPOCH! VIS IOATOTOBKH K 3K3aMEHY

. OCHOBHBIC JIOMYIIEHUS, TPUHUMAEMBIE B MOJIEIIH JIehOPMUPYEMOT0 TBEPAOTO TelIa.

. Buzer BHEIIHUX Harpy3oK. THITEI OTOPHBIX 3aKpETUICHHH.

. Onpenenenue BHYTPEHHHUX CHJI METOOM cedeHUH. KOMITIOHEHTHI BHYTPEHHUX CHIL.

. [lonsTue o Bunax HanpspkeHUd. KOMIIOHEHTH! HanpsKeHU.

. LlenTpanpHOE pacTsKEHUE — CokaTHe cTepykHs. OnpeneneHue NpoJoib-HOH CUIIbl. DMIOPBI TPOAOJIBHBIX CHIL

. Buner nedopmarnmit mpu pactsukeHnn-cxatiun. Koadoumuent [yacco-na.

. 3axoH I'yka 17151 pacTsDKEHHA-CKATHS CTepKHA. MoIynb IpoJoIbHON yrpyrocTu. Pacder crepikHel Ha )KECTKOCTb.
. Jlnarpamma pacTskKeHHs 1 MEXaHUYEeCKHe CBOMCTBAa MaTepHasoB.

. MeTozb! 1 BUABI pacu€TOB CTEpP)KHEH HA IIPOYHOCTH NP UX PACTSHKE-HUU — CYKATHH 110 JOIYCKaeMbIM HaIlpsHKSHISIM.
10. Pacuét cTaTu4ecKy HEONPEAECIUMBIX CTEPKHEBBIX KOHCTPYKLMK Ha JEHCTBUE BHEIIHUX HATPY30K.

11. 3axon I'yka npu uyuctom casure. Mogynp yIpyrocTy pH CIABHIE U €0 CBsA3b ¢ MoayiaeM FOHra.

12. Onpenenenue KpyTAIUX MOMEHTOB IIPU Kpy4eHHHU Kpyrioro Bana. Iloctpoenue smopsl KpYTAIMIUX MOMEHTOB.
13. OnpeneneHue KacaTelnbHbIX HAIPSKEHUH IIPU KPYYEHUU BaJIOB.

14. PacdeTs! JHaMEeTPOB BaJIOB MO YCIOBHIO IPOTHOCTH.

15. Yrnel 3akpy4rBaHus. PacyeTs! 1MaMeTpoB BaloB MO YCIOBHIO KECT-KOCTH.

16. O61ee TOHATHE O IPSMOM ITONIEPEYHOM H3THOE CTepKHS. BHIBI 60allok M NX OMOPHBIX 3aKPETUICHHH.

17. IlocTpoeHne SMIOpP MOMEPEUHBIX CHI Y M3THOAIONIIX MOMEHTOB IIPH IPSIMOM H3rHbe.

18. duddepenunansupie 1 HHTETPaIbHbIe COOTHOLEHUA MeXIy M, Q u q mpu usrude Gayku.

19. HopmauibHbIE HaIIPsHKEHUS TTPU YUCTOM IPSIMOM H3rube Oaku.

20. Pac4éThI HAa TPOYHOCTH IPH MPSMOM H3THOE OANKH IO HOPMAITBHBIM HaIPsDKCHUSM.

21. KacarenpHble HanpsbKeHHUS IpH IpsiMoM usrude. @opmyna Kypas-ckoro.

22. YcnoBue MPOYHOCTH 110 KacaTeJIbHbIM HANPSHKEHUSIM IIPH IIPSIMOM U3-rHbe 6asok.

23. InddepeHnpanbHoe ypaBHEHAE H30THYTOH OCH OaJIKH.

24. OnpeneneHue nepeMeIeHHI METOAOM HaYaIbHBIX TapaMeTPOB. Y HUBEPCATbHEIE ()OPMYIIBL.

25. DHepreTHUYECKHi METO OTIpeleNIeH s TepeMeleHuit mpu u3rude 6an-ku. Marerpan Makcsesna-Mopa.

26. OnpeneneHne CTENEHN CTATHYECKOW HEONPENEINMOCTH HEpa3pe3HbIX OaloK.

27. CymHOCTb ¥ OPSJOK pacyéTa CTAaTHIECKH HEOIPEIeIIMMBIX Hepa3-pe3HbIX 0aJIoK 110 METOTy CHIL.

28. Cucrema KaHOHUYECKUX YpaBHEHHIH, olpeieIeHNe UX K03 (UIIMEHTOB U IPpy30BbIX YWICHOB.

29. YcToNM4MBOCTb LIEHTPAIIBHO CXKAThIX cTepakHed. Dopmyna Difnepa A onpeeneHust KpUTHUECKOH — CHIIBI TPU MPOAOIBHOM
usruoe.

30. Kputngeckue HanpsokeHUs. MUHEMabHAs THOKOCTD. I 'paHUIBI IPIMEHUMOCTH (OpMyYIEl Dimepa.

31. MnxeHepHbIe METO/BI pacyeTa CTep)KHeH Ha yecTondnBOCTh. Ko HULMEHT CHIDKEHHS JJOMYCKAaeMOT0 HAIPSDKEHUS TIPH pacueTe
Ha TPOJIOJIBHBIA M3TH0.

32. Kocott n3ru6. BHyTpeHHHE CHITBI M HAIPSDKSHNUS, UX ONpeIeNICHHE.

33. HeliTpansHas TUHAS IPU KOCOM H3ru0e. Y CI0BHUS IPOYHOCTH IPU KOCOM M3THOe [T Pa3IMIHBIX MaTepHAIoB.
34. Ilepememnienus npu kocoM u3rude. OnpeeneHue NONHOTO NepeMelleHus. Y clIoBue XECTKOCTH IPH KOCOM U3Tuoe.
35. BHeneHTpeHHOe PacTsDKEHUE — CKAaTHE CTep)KHS. BHyTpeHHHe CHITBI M HAaIPsDKCHNS.

36. YcnoBus IPOYHOCTY NIPY BHELICHTPEHHOM PACTSKEHUE — CIKATHE CTEPKHA. SIapo cedyeHus.

37. PacueT crepxHel, paboTaloMMX Ha [EHTPaIbHOE PACTSHKEHUE-CKATHUE.

38. Pacuer kpyrioro Bajia Ha Kpy4eHUe.

39.Pacyer cTaTH4eCcKH ONpeaeTMBIX OATOK Ha MPSIMON H3THO.

40.Pacuet ouH pa3 CTaTUUECKH HEONPEAeTIMON OaKu.

41.PacueT ycTOHYMBOCTH LIEHTPAIIBHO CXKATOTO CTEPIKHSL.

42 Pacuer 6anku Ha Kocoi u3rHo.

O 003N DNk~ W —

1. CranpHol cTepskeHb ¢ momansio ceuenns A=10,9 cm2, nnunoit 3 M Harpyxen cuinoii 240 kH. Moxayns ynpyroctu marepuana
2*1075 MITa. OnpenenuTh yIUIMHEHHE CTEPKHS (BpeMs Ha OTBET 5 MUHYTHI).




A —12*%10"-4 mm
B - 12*10"-4 mm
I' - 12*10"-3 Mmm*
J-3,3*10"-4 mm

2. Kak n3aMeHHTCS IIpW yBEIMYEHUH JJIMHBI CTEPXKHS B J(Ba pas3a (IIpU Mpo4nX paBHbIX ycioBusix)? [Ipumennma dopmyna Ditnepa
(BpeMs Ha OTBET 5 MUHYTHI).

A — ymensmmurcs B 4 paza*

B — yBenuumnrces B 4 pasa

I' — ymensmmures B 2 pasa

J — yBenuuutcs B 2 pasza

3. Haiitu nuamerp Kpyriioro Bana U3 pacuéra Ha IPOYHOCTB, €CIIU N0aBaeMasi MOIIHOCTE 15 kBT, ckopocTs Bpamenus 50 paz/c,
Jomyckaemoe HanpspkeHue 25 MIla (BpeMms Ha OTBET 5 MUHYTEHI).

A -39 mm*

B - 39*10"-4 mm
I' - 54 Mmm

J — 44 mm

4. Kak U3MEHUTCSI HaNPSDKCHUE Ha ITOBEPXHOCTH KPYriIoro Opyca, eciiv KpYTSIIUH MOMEHT yBEIIMYNTCS B TPU pa3a? (BpeMs Ha
OTBET 5 MHUHYTEHI).

A — yMEHBIINUTCSA B TPU Pas3a

B — yBenmuures B 9 pa3

I' — yBenmawmtcs B Tpu pasa*

J — ymenpmres B 9 pas

5. Ilpsmotii Opyc Harpyxaetcs BHemHeH cuioii F. [locie cHATHSA Harpy3—Kku ero ¢opma i pa3Mepsl TIOJTHOCTHIO

BOCCTaHaBIMBaroTCsA. Kakue pedopMary IMen MecTo B TaHHOM ciydae? (BpeMs Ha OTBET 5 MHHYTEI).
A — He3HauuTeNbHbIE

B — ynpyrue*
I' — mnacTuyeckue
Il — ocrarounsie

6. Kakue HanpspKeHUsT BOSHUKAIOT B MTOMEPEYHOM cedeHnu Opyca npu neiicteuu cun F1 u F2, pucynok 1? (Bpems Ha OTBeT 5
MUHYTEHI).

A — HOpMaJIbHBIC B KacaTelbHbIC*

B — HopMmanbHbIE

I" — xacaTenbHbIE

/| — HanpsKeHus: OTCYTCTBYIOT.

7. Kak u3MeHHUTCS THOKOCTH CTEPIKHS IIPH 3aMEHE CXEMBI KPEIUICHHS KOHIIOB C BapHaHTa A Ha BapHaHT b, pucayHok 2 (Bpems Ha
otBeT 10 MUHYT)

OtBet: ymenbmuTes B 2,85 pasa.

8. HaiiTi oceBoil MOMEHT MHEPLUU OTHOCUTENBHO OCH, MPOXOASIIEH Yepe3 OCHOBaHHE, pUCYHOK 3 (Bpemst Ha oTBeT 10 MUHYT)
Ortsert: 879,2 cMm4.

9. Beruucnuth usrubaromuii MOMeHT B ceuenun C, pucyHok 4 (Bpems Ha oTBeT 10 MUHYT)

Ortsert: — 2 kHwm.

10. Yka3ath cuily Ha cXeMe BaJia, KOTopas U3rubaeT U CKpyYHMBaeT BaJl, PUCYHOK 5 (BpeMs Ha oTBeT 10 MHUHYT)

Ortser: Ft.

11. Kakoif U3 y4acTKOB Baja IIOCTOSTHHOTO CEUeHHUs HanboJjee onaceH no npoyHocTu? PucyHok 6 (Bpems Ha otBeT 10 MHHYT)
OtBeTt: 4 y4acToK.

12. BeiOpath y4acTok Baia, rje JeUCTBYET TOIBKO M3THOAONIII MOMEHT U TIOTIepevHas Cujla, pUCYHOK 7 (Bpems Ha oTeT 10
MUHYT)

OtBert: y4acTok 3.

6.4. MeTroaquueckue MaTepuaJibl, ONpee/siolye Npoue1ypbl OlleHHBaHHA




Kpurepuu ouenupanus:
"Heya0BNeTBOPUTENBHO" - CTy/IEHT IOKa3bIBAET CIa0bIi ypOBEHb TEOPETUYECKUX 3HAHUM, HE MOKET IIPUBECTU MPUMEPHI U3
peanbHOH MpakTHKH. HeyBepeHHO ¥ JTOTHUeCKH HETIOCIeI0BaTeNIFHO H3araeT MaTepral. HempaBmisHO oTBedaeT Ha
JIOTIOJTHUTENNBHBIC BOIIPOCHI MIIN 3aTPYAHSACTCS C OTBETOM Ha HHUX. He MMeeT 4eTKOoro mpeAcTaBIeHus 00 H3ydaeMoM MaTepuaile,
JomycKaeT rpy0ble omuOku. JleMOHCTpUpyeT YacTUYHbIE, PparMeHTapHbIe, OUeHb TIOBEPXHOCTHBIC YMEHUS, JOIyCKasi IpyoOble
ommoOKku. JleMOHCTpUpYeT HU3KHI ypOBEHb BIIaJICHHSI MATEPHAJIOM, JOITycKast Trpyoble ommoOku. Tect - MmeHee 60% HpaBUIILHBIX
OTBETOB.
"ynoBrneTBopuTeNsHO" - CTYICHT OKa3bIBaeT 3HAHUE OCHOBHOTO JICKIIMOHHOTO U NMPAKTHUECKOT0 MaTepuana. B oTBere He Bcerna
HPUCYTCTBYET JIOTHKA U3N0KeHUs. CTyIeHT UCIBITHIBAET 3aTPYAHEHUS [IPU NIPU BEJICHUHU MIPAKTHYECKUX TPHUMEPOB.
®parmeHTapHOE, 3HAHUS 0€3 TPYOBIX oMmMO0oK YacTHYHBIE, IEMOHCTPHUPYET YMeHHMs 0e3 rpyObix ommnbok. He oTpaboTaHbl HAaBBIKH
U IpUEMBI CaMOCTOATEIIFHON paboThI 6e3 rpydsIx ommbok. Tect - 60-74% npaBUIIBHBIX OTBETOB.
"xoporo" - CTyeHT OKa3bIBaeT IOCTATOUHBIH YPOBEHb TEOPETHUECKUX U MPAKTUYECKUX 3HAHUH, CBOOOTHO ONepupyeT
OCHOBHBIMHU TOHATHSMU. Y MEET aHAIU3UPOBATh MPAKTUYECKUE CUTYAIlMH, HO IOITyCKaeT HEKOTOPbIe MorpemHocTH. OTBeT
MOCTPOCH JIOTUYHO, MaTepHall H3JlaraeTcs rpaMoTHO. JleMoHCTpanus 3HaHui B 6a30BOM (CTaHIAPTHOM) 00BbEME, CITOCOOHOCTH K
PELIeHUIO THIIOBBIX 3a7a4. JleMoHcTpalys yMeHHi Ha 6a30BOM (CTaHZAPTHOM) ypoBHE BrajgeHne 6a30BbIMH HABBIKAMH U
IpUeMaMHU 0/ KOHTPOJIEM UIH PyKOBOACTBOM. TecT - 75-84% npaBUIbHBIX OTBETOB.
"oTu4uHO" - CTYZEHT [TOKa3bIBAET HE TOJIBKO BHICOKUI YPOBEHb TEOPETUUECKUX 3HAHUH 110 U3y4aeMOM JUCLUILUINHE, HO U BUIUT
MEKAUCIUIUTHHAPHBIC CBA3H. YMEeT aHAIN3UPOBaTh MpakTHIecKue cuTyannd. OTBET MOCTPOCH JIOTHYHO. MaTtepuan n3naraercs
YeTKO, ICHO, apIYMEHTHPOBAHO. Y MECTHO UCIOIb3YyeTCsl MH(POPMAIIMOHHBIN U MILUTIOCTPAaTUBHBIN MaTepual. JlemoHcTpauus
BBICOKOTO YPOBHSI 3HaHHMI1; CIIOCOOHOCTB CaMOCTOSITEJIHOTO aHAJIN3a U PeaIN3al11 MTOTy4EeHHBIX 3HaHUH. JleMoHCTpanus ymeHuit
BBICOKOTO YPOBHSI; CHOCOOHOCTH Pa3padoTaTh CaMOCTOSTENBHBIN, XapaKTePHBIH ITOIX0/] K PEIIEHHIO IOCTABICHHON 3a/1a9H.
Brnanenue HaBbIKaMU M TIPHEMaMHU Ha BEICOKOM YPOBHE, CHOCOOHOCTh JaTh COOCTBEHHYIO OIIEHKY M3ydaeMoro Marepuana. Tect -
85-100% npaBUIBbHBIX OTBETOB.

7. YHEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JJUCIHUIIJIMHBI (MOY JIS)

7.1 Pexomenayemasi 1utepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH

3arnaBue

W3naTenscTBO, TOI

J1.1 [CremunII. A. ComnpoTHBIEeHHE MATEPHATIOB: yIeOHUK Mocksa: Jlans, 2014
JI1.2 | ®unaros 0. E. Baeznenne B MexaHMKy MaTepHaJIOB U KOHCTPYKLUI: yded. mocobue Mockga: Jlans, 2017
7.1.2. Jlono/HUTEIbHAS JIITEPATYpa
ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, TOA
JI2.1 |Buxkynos CraHucnas CompoTHBIEHHE MaTePHAIOB: OCOOME K penreHuo KoHTp. nomamunx | HoBocubupek: HCABT,
Bukroposud, 3ajau [ cTyn. THeBHOM GopMbl 00ydeHus | 2012
MNuxmwxnnoB Huxonai
Cepreesuu, [TaxomoBa
Jrongmuia
BnagumuposHa
JI2.2 | BukynoB Cranucnas ConpoTHBIICHHE MAaTEPUAITIOB: TOCOOHE K PEIICHUIO KOHTPOJI. JOM. Hosocubupck: HI'ABT,
Buxroposuy, 3ama4 [ CTY/. JHEBHOW (OPMBI O0yUIEHUS | 2012
MNuxmwxunoB Huxomnait
Cepreesuy, [TaxomoBa
Jrogmuna
BrnagumuposHa
JI2.3 | Bukynos CraHucnas TexHuueckass MEXaHUKA: METOJIUYECKUE YKa3aHUs 110 BBIIIOJHEHUIO Hosocubupck: CI'YBT,
Bukroposud, MPaKTUYEeCKUX padoT 2021
ITaxomoBa JIrogmuiia
BnagumuposHa
JI2.4 | Buxkynos C. B. Texandeckast MexaHnka. CONPOTHBIICHHE MaTePHAIOB: yaeOHOe Hosocubupck: CI'YBT,
nocobue 2020
7.1.3. MeTronuueckue pa3padoTku
ABTOpBI, COCTaBUTETHN 3arnaBue W3naTenbcTBO, TOI
JI3.1 |BukynoB Ctanucnas ConpoTuBieHHEe MaTepUAIOB: KOHCTIEKTUBHBIN KypC IS CTYI. HoBocubupck: HI'ABT,
Buxroposuuy, WHXCHEPHBIX CIECIUaTbHOCTEH 2013
[TaxomoBa Jlrogmuna
BrnangumuposHa,
Caxun IlaBen
BacunbeBnu
JI3.2 | BukynoB Cranucnas ComnpoTUBIIEHHE MaTEPUAIOB: KOHCIIEKTUBHBINA KypC JJISl CTYIEHTOB HoBocubupck: HCABT,
Buxroposuy, HMH)XEHEPHBIX CHEIHMaIbHOCTEN 2013
ITaxomoBa JIrogmuia
BrnapumuposHa,

Caxun [1aBen
BacunbeBuu




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI3.3 [Buxkynos CtaHucnas
Bukroposuu,
ITaxomoBa Jlronmumna

BnagumuposHa

ConpoTuBieHre MaTepHAIOB: METOANYECKHUE YKa3aHHS 1O
BBITIOJIHEHHIO JIADOPATOPHBIX paboT

Hosocubupck: CI'YBT,
2021

OmneparonHas cucrema Windows

7.3 IlepeyeHb NPOrpaMMHOI0 o0ecrnedeHust

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIIUHBI (MOAYJIS)

Hasznauenue

Ob6opynoBaHue

Jlabopatopust CONPOTHBIICHHS
MaTepHaoB - ydaeOHas
ayouTopust I8 HPOBEJCHUS
71a00paTOPHBIX 3aHATHIL

AynutopHas nocka; Kommiuekr ydeOHON MeOenwm; MynbTuMenunitHoe o0OpyIOBaHHE: IPOCKTOP
(mepeHocHoit), skpan (cramuonapusiii), IIK (mepenocHoit); JlabopaTopHble cTeHIBI: YueOHas
YHUBEpCaJlbHAsl HCIBITaTeNbHAass MalluHa, MeXaHW4ecKue HCIbITaHus Marepuanon, [Ipecc ¢
MoTopoM [arapuna, MammHa ucneitatenbHas KM-50-1, Mamuna ucnibitarensHas P-5, Mammuna
ucnbiTarenbHas YM-5; JlaGopaTopHble yCTaHOBKM: YcTaHOBKa s wuccienoBanus CM-21
(masTHIKOBBIH Konep 300/1x), YcranoBka yue6Hass CM-5

Jlabopatopust CONPOTUBIICHUS
MaTepHajoB - yuyeOHast
aymuTopus U1 TPOBEACHHSA
TEKYILETO KOHTPOJIS U
MIPOMEXYTOUYHON aTTecTalluu

AynutopHas nocka; Kommiuexr yueOHoit mebenn; MynbTuMenuitHoe 00O0pygoBaHUE: IPOEKTOP
(nepenocHoit), skpaH (cramuonaphsiii), [IK (mepeHocHoit); JlabGopaTtopHbie cTeHAbl: YueOHas
YHUBEpCAJIbHAS HCIBITaTeNbHAs MallnHa, MeXaHWYecKHe HWCIBITaHud MaTepHaioB, [lpecc ¢
moTtopoM ['arapuna, Mammuna ucneitatensHas KM-50-1, Mamuna ucnibitarensHas P-5, Mammnna
ucnbiTarenbHas YM-5; JlabopaTopHble yCTaHOBKH: YcTaHOBKa ansi wucciepoBanus CM-21
(masTHuKOBBIH Komiep 300/1x), YcranoBka yueOHnas CM-5

Jlabopatopus COIPOTHUBIICHHUS
MaTepHUaIoB - yaeOHas
aymuTopus U1 TPOBEACHHS

TPYNNOBBIX M HWHIMBUAYAJIbHBIX
KOHCYJIbTaLUI

AynuropHas nocka; Komruiekt ydeOHON MeOenn; MynbTuMenniiHOE 00OpYIOBaHHE: MPOCKTOP
(mepenocHoit), skpan (cramuoHaphsiii), IIK (mepenocHoit); JlabopaTopHble cTeHIBl: YueOHas
YHUBEpCaJlbHasl HCIbITaTeNbHAass MallluHa, MexXaHWdecKue MCIbITaHus Marepuanos, [Ipecc c
moTtopoMm ['arapmna, MammHa ucneitatenbHas KM-50-1, Mamunna ucnisitarensHas P-5, Mammna
ucnbiTarenbHass YM-5; JlaGopaTopHble yCTaHOBKH: YcTaHOBKa s wuccienoBanus CM-21
(masTauKoBBIH Komep 300/1x), YcranoBka yuebnas CM-5

JlaGopatopust COIPOTHBIECHHUS | AyauTopHast nocka; Komruiekt ydeGHOM MmeOenu; MynbTuMeaniitHoe 00OpyHOBaHUE: MPOEKTOP
MaTepHuagoB - y4aeOHas | (mepeHoCHOi#t), 3kpaH (cTanuoHapHsIit), [TK (mepeHocHoi)

aymuToOpUs U1 TPOBEACHUSA

3aHATUI TEKIIHOHHOTO THIIA

VYyeOHas ayAUTOPHS i | AyauropHast nocka; Kommiekt yuebHoii medenu

MPOBEICHUS MPaKTHIECKUX

3aHATHH

ITomemenue s | Kommnekr  yue6mOM Mmebenmn; TIK 6 mT., NOAKIIOUCHHBIX K ceru "HHTepHer" u
CaMOCTOSTEIILHOM paboThI | 00ECIEUHBAIOIIMX ~ JOCTYIl B DJCKTPOHHYHO  HH(OPMAIIMOHHO-00Pa30BaTENBHYI0  CpEnIy
o0yJaronxcs YHuBepcuTeTa.




