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O6mas TpyaoeMKOCTh 6 3ET

Bunel KoHTpOIIsE HA Kypcax:
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HUtoro ayx. 20 20 20 20
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Cam. pabora 186,6 |186,6 |186,6 |186,6
Yacel Ha KOHTPOJIb 6,65 [6,65 6,65 6,65
Uroro 216 |216 [216 |216




1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAY.JIST)

1.1{ConpoTtusnenue MaTepuaIoB ABISETCS OJHUM U3 BAKHEHIINX pa3lesioB HAYKH O MIPOYHOCTH M MIMEET 11e1b O3HAKOMHTh
CTYJICHTOB C IIPOCTBIMH, HO JOCTaTOYHO TOYHBIMH JUISl IPAKTHKH METOAaMH pacyeTa THIIMYHBIX, HanboJjiee 4acTo
BCTPEYAIOLIUXCS JIEMEHTOB KOHCTPYKLIUI U COOPYKEHUH Ha IPOYHOCTb, )KECTKOCTh U YCTOHYHUBOCTD, pacyéTHas cxema
KOTOPBIX CBOAMTCS K OpycCy, IUTACTHHE UK 000JI0UKE.

2. MECTO JUCHUIIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Huxn (pasgen) OIT: |E1.0.20

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUITIJINHBbI
MOoAyJis)

OITK-4 CnocoGeH BBITOIHSTH TPOCKTUPOBAHKUE M PACYET TPAHCIIOPTHBIX OOBEKTOB B COOTBETCTBUH C TPEOOBAHUSMHI HOPMATHBHBIX
JIOKYMEHTOB

OIIK-4.6 OI_IeHI/IBaeT npeEACIbHOC HaprI)I(eHHO-He(t)OpMHpOBaHHOe COCTOSAHUE BJIEMEHTOB KOHCTPYKIIMU MalllMH IIPH ITPOBEACHUN
Pacu€TOB U MPOCKTUPOBAHNN TEXHUYCCKUX CUCTEM

B pe3yabTarte ocBOeHNS JMCHUILUIHHBI (MOLYJIs1) 00yYarOIHiics TOIAKEH

3.1|3unaTh:

3.1.1|ocHOBHBIE METO/IbI OLIEHKH CBOWCTB KOHCTPYKIIMOHHBIX MaTepPHaIoB, OCHOBHBIE CIIOCOOBI NOA00pa MaTepHalioB AJIs
IIPOEKTHPYEMBIX JieTaleil MAIHH U CTPOUTEIbHBIX KOHCTPYKLIUI

3.2|Ymerh:

3.2.1|npon3BOIHTE OLIEHKY CBOWCTB KOHCTPYKIIMOHHBIX MAaTepHAIOB, IOJAONPATh MaTepUaIb ISl IPOSKTUPYEMBIX JeTaneit
MAaIlIUH U CTPOUTEIILHBIX KOHCTPYKIMH

3.3|Baagern:

3.3.1|mMeTo1aMH OLIEHKH CBOMCTB KOHCTPYKIIMOHHBIX MaTEpHAIIOB, CIIOCO0aMH 110100pa MaTepHaIoB I MPOCKTUPYEMBIX
JeTaneil MallvH U CTPOUTENbHBIX KOHCTPYKIUI

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaumeHnoBanue pa3jiesioB U TeM /BUA 3aHATHS/ Cemectp / | YacoB | TIpumeuanue
3aHATHSA Kype

Pa3nen 1. BBEJJEHUE

11 Pounb conpoTuBnenns MaTepranoB MpH NIPOSKTUPOBAHNH 3[JaHNUI U COOPYKEHHUH, 2 1
HOBBIX BHJIOB MaIlIMH, MEXaHU3MOB, TPAHCIIOPTHBIX CPEACTB. MeCTO HayKH O
COIPOTHBIICHUH MAaTEPUAIIOB CPEIH APYTHX TUCIMIUIMH HHKEHEPHOTO IIUKIIA.
KpaTkuii sxckypc B HCTOPUIO MOSIBICHUS U Pa3BUTHs 3TOM HAYKHU, BEIHKHE
umena: ['yk, bepuymnu, Diinep, Cen-Benan, Tumornienko /JIex/

Pazgen 2. OCHOBHBIE ITIOHATUSA

2.1 Cxemarusauus GOpMbI IIEMEHTOB KOHCTPYKIUU: Opyc, 000JI04Ka, TIaCTHHA. 2 1
BHemrHue Harpy3ku U UX MOAENIUpPOBaHKe pH pacyetax. OObeMHbIE (MacCOBBIE)
Y [IOBEPXHOCTHBIC CHJIBI, TIOTOHHAs HArPYy3Ka, COCPEAOTOYCHHAs CHIIa,
COCpeIOTOYCHHBIH MOMEHT. JIomyIIeH s 0 CBOCTBaX MaTepHaa:
OJIHOPOAHOCTb, N30TPOMHOCTE, YIPYTOCTh. BHyTpeHHUE CUIBbI, METO] CEYeHUM
UTSL OTIPEIETICHUS] XapaKTePHCTHK BHYTPEHHUX CHII. BHYTpEeHHUE CHIIOBBIE
(haxTOpHI B ceUCHUH Opyca U UX pacueT MPH IOMOIIN METO/A CeUCHHUI.
HampspkeHne Kak XapakTepHCTHKAa HHTCHCHBHOCTH BHYTPEHHHX CHJI BOJTU3H
HEKOTOpOH TOUkM ceueHus: HanpsikeHue nonHoe, HOpMaJlbHOE, KacaTelIbHOE.
ToHsTHE O HANIPSHKEHHOM COCTOSIHUH B Touke Tena JlehopMupyemoe Teno.
Iepemerienne TOUKH AeOPMUPYEMOTO Tela, IEPEMELICHHUS [0 OCSM.
Jluneiinas neopManysi B TOUKE Tela 110 33JaHHOMY HarpasiieHnto. JIuHeiHbie
nedopmaiu no ocsm. Yriosas aepopmanus (yron casura). /Jlex/

Pazgen 3. PACTAKEHUE-CXKATHE ITPAMOI'O BPYCA




31

BHyTpeHHUE CUIIbI U HAIIPSHKEHUS B IIOTIEPEYHBIX U HAKJIOHHBIX CEUCHHUSX.
[IpoxonbkHble 1 oNepeyuHbie Aeopmanuu. 3akoH ['yka. Ypyrue KOHCTaHTbI
MaTepuaia Moayib FOnra, ko dunuent [Tyaccona. OnpeneneHue nepeMerieHui
IIPU pacTsDKeHUH-CKaTUH Opyca. cnpITaHne MaTepHaloB Ha PacTsHKEHHe.
JuarpamMMbl pacTsDKEHUS IUIACTHYHBIX U XPYIKUX MaTepuaioB. MexaHnieckue
XapaKTEePUCTUKH MAaTePHAIOB [IPU PACTSDKSHUH: TIPeiesT TeKYIeCTH, Ipeiel
MIPOYHOCTH, OTHOCUTENFHOE OCTATOYHOE YJIMHEHHE TI0CIIe pa3pbiBa. 3aKOH
pasrpy3KH ¥ MOBTOPHOTO HATrpy>keHus. McIpITaHne MaTepraioB Ha CKaTHe.
MexaHu4yecKre XapaKTepUCTHKH MaTepHajoB P CxkaTuu. PacueTsl Ha
IIPOYHOCTH NPH pacTsHKEHUU-CKaTHU. [ToHsATHE 0 KO3 dHIIeHTe 3amaca
IIPOYHOCTH. Y CIIOBHE MMPOYHOCTH NPH pacTsHKeHUH-CxxaTtui. CTaTudecku
HEOoNpeeTMMbIE CTEP)KHEBBIE CHCTEMBI. TEMIIEPaTypHbIe 1 MOHTa)KHBIE
HanpspxeHus.  /Jlex/

3.2

Pacuer craTudecku omnpeaenuMoro 6pyca Ha npodnocts /I1p/

3.3

Pacuer craTnuecku HeonpeaenuMoro opyca Ha IpoyHocTs /Cp/

10

3.4

HUcneiTanue Ha pactsokenue /J1a6/

3.5

Ucneitanue Ha coxatue /J1ad/

Paznen 4. TEOMETPUYECKUE XAPAKTEPUCTUKH IMMOMMEPEYHBIX
CEYEHHMH BPYCA

4.1

CraTHYecKre MOMEHTBI, U3MCHEHHE CTATUYECKUX MOMEHTOB TIPH MapajuieIbHOM
neperoce oceil. LleHTp Tsxectr cedenus. OceBble M EHTPOOSIKHBI MOMEHTBI
MHEPIMH CCUCHHS, H3MCHEHHE MOMEHTOB MHEPITUH TIPU TapaJUIeIbHOM MepeHOCce
oceil. MOMEHTBI HHEPIIUH MPOCTHIX QUTYD - IPSAMOYTOJIbHUKA, TPEYTOJIbHHKA,
Kpyra. M3MeHeHre MOMEHTOB MHEPITUH MIPH MTOBOPOTe oceil. [ maBHbIE ocH 1
IJIaBHBIE MOMEHTBI HHEPLUHU CeYeHUsI. MOMEHTHI HHEPIMH CJIOKHBIX CEUCHHH.
/Cp/

4.2

I'eomeTpHuyeckre XapakKTepUCTHKH TUIOCKUX ceueHuit /Cp/

Pazpea 5. KPYUYEHUE ITPAMOI'O CTEPXKHA

5.1

HanpspkenHoe coctosiHue unuctoro casura. 3akoH ['yka npu casure. Kpydenue
Opyca KpyTJIoro IoIepevyHOro CeUeHus: BHYTPEHHUE CHIIOBBIE (DaKTOPHL,
nedopManyu, KacaTelibHble HaNpsHKeHUsI. MOMEHT COMPOTHBIICHUS KPYUEHHIO,
JKECTKOCTb IpU KpyueHuu. PacueTsl Ha mpodHocTh. PacueT yrios noBopora
ceueHmid. Kpyuenue Opyca npsiMoyroibHOTO NOMEPEYHOTO CEUCHHSI.
Pacnpenenenue kacaTenbHBIX HaNpsDKEHUH IO ceYeHuIo. PacyeT MakcuMallbHOTO
KacaTeJIbHOTO HANPSHKEHUS, pacyeT Ha MPOYHOCTh U JKeCTKOCTh.  /Cp/

5.2

HcnbiTanue Ha kpyueHue /J1a6/

Paznen 6. U3TUB MPSIMBIX CTEPKHEN

6.1

OCHOBHBIC THITHI OTIOPHBIX CBA3eH 1 Oalok. BHyTpeHHHE CHIIOBBIE (haKTOPHI,
BO3HUKaromue npu usrude. AuddepeHnyansible 3aBUCUMOCTH MEXITY
M3THOAIOIIIM MOMEHTOM, TTONEPEYHO CHIION U HHTEHCHBHOCTBIO TIOTOHHOM
Harpy3ku. UucTeiii u3rud Opyca. ['Mnoresa rmockux cevueHuit u neopmMannmu
IIPOJIOJIBHBIX BOJIOKOH. HanpspkeHus B ONEPEYHOM CEUECHHUHU: TIOJIOKEHHUE
HEWTpaJIbHOM JIMHUY, PaclIpeeleHIe HAPsDKEHUHU 110 BBICOTE CEUCHUS,
MaKcHMaJbHOE HamnpshKeHHe B cedeHnr. CBsA3b MEXKAY KPUBHU3HOM HEHTPaIHHOTO
€105 ¥ U3ru0aroIUM MOMEHTOM, JKECTKOCTh Opyca Ipu Kpy4eHuu. MoMeHT
COIIPOTUBIICHUS U3THOY, palloHaNbHAas opMa CeueHus Ipu u3rude. Y ciosue
npouHocty npu uirube. [onepeunslii u3ru6. Pacuer HopMaIbHBIX HAPSDKEHUH B
nonepeyHoM ceuenun. Popmyna XKypaBckoro ajst pacuera KacaTeIbHBIX
HaIpsHKeHUH B onepeuHoM ceueHud. JuddepennuansHoe ypaBHeHUE yIpyroi
JMHUY O0anky. YHHUBEpCalbHOE YpaBHEHUE H30THYTON ocu Oanku. /JIex/

6.2

IMocTpoenue >mop BHYTPEHHUX ycHini B Oankax. /Cp/

20

6.3

Pacuér craTHdecku onmpeaenuMbIxX 0anok Ha mpoyHocTs /Cp/

20

6.4

Ucnerranue Ha n3rud /J1a6/

Pazpea 7. OCHOBBI TEOPUM HAIIPAKEHHOT'O U
JE®OPMHUPOBAHHOI'O COCTOAHUA




7.1

HampspkenHoe cocrosiHue B Touke Tena. KOMIIOHEHTHI HAaIlpsKEHHOTO COCTOSTHUS,
ux 0003Ha4yeHus. [ aBHbIE IUIOIIAAKY, TTIaBHBIC HanpsbkeHus. TpexocHoe,
IJIOCKOE ¥ OJTHOOCHOE HAIPSDKEHHBIC COCTOSTHYSI. HampsbkeHus Ha HaKIIOHHOHN
wiomaake. ['padudeckoe n300paxkeHne HANPSKEHHOTO COCTOSHUS C TIOMOIIIBIO
kpyroB Mopa. JlepopMupoBaHHOE COCTOSIHAE B TOUKE Tesla. KOMITOHEHTHI
nedopmarn. OOIas TMHEHHAs 3aBUCUMOCTh MEX/Ty KOMIIOHEHTaMHU
HaIpsDKEHUST ¥ KOMIIOHEHTaMU iepopManuu ist u30TpomHoro tena. OobeMHast
nedopmarys. Y aenpHas MOTEeHIMANbHAs SHeprus Aedopmanuu. Y aenpHas
SHeprusi u3MeHeHHst 00beMa U yienbHas SHeprus u3menenus gopmer. /Cp/

Paznea 8. KPUTEPUU NIVIACTUYHOCTHU U PA3PYIIEHUSA

8.1

MexaHn4yecKoe COCTOSIHUE MaTepHaia B IIPOLecce MPOMOPIHOHAIEHOTO
Harpy>xeHus. IIpenensHoe HanpsbkeHHOe cocrosHue. KoadduuuenT 3anaca npu
TPEXOCHOM HAIPSDKEHHOM COCTOSHHM. PaBHOOTIACHBIE HANIPSHKEHHBIE COCTOSIHUSL.
OKBHBaJIEHTHOE HanpsbkeHue. Kpurepuil miacTH4HOCTH MaKCUMAaJIbHBIX
KacaTelbHBIX HAPSHKEHUH (TPEeThs TeOpHst IpodHoCcTH). KpuTepuii mracThaHoCTH
sHepruu GopmMousMeHeHus (ueTBepras Teopust npounocty). Kpurepuit
IUIACTUYHOCTH Mopa It MaTepHajIoB ¢ pa3InIHBIME IpeieflaMi TeKYyIeCTH IIPH
pacTspkeHuu U cxatuu.  /Cp/

Paznen 9. YVCTOMUUBOCTD CKATBIX CTEPKHEN

9.1

[TonsTHE 00 YCTOWYMBBIX M HEYCTOHUMBBIX (hopMax paBHOBecHs. Kpuruueckas
Harpys3ka. 3ajzaua Diinepa. BiausHue ycioBuii 3aKpeIieHus Ha BeIUUUHY
KpPHUTHYECKOH CHIIBL. [Ipenens! mpuMeHuMOocTH (HopMyIsl Diinepa. 3aBUCHMOCTD
KPUTHYECKOTO HANPSHKEHUS OT r’HOKOCTH. PacdeTsl Ha yCTOWYMBOCTD PU
HAIPSHKEHISIX, TPEBBIIIAIONINX Ipeiell MPOIopIHoHAIEHOCTH. DopMyia
SAcunckoro. Pacyer Ha ycToHYMBOCTD O KO3(D(DOUIMEHTY YMEHbIICHUS
JI0ITycKaeMoro Hampsbkenus. [IpoaonpHo-monepevnsiit uaruod /Cp/

15

9.2

Pacuér cxxatbIx cTepikHel Ha ycroiunBocTh /Cp/

15

9.3

YcroitunBocTh crepxueit /J1ab/

Paszgen 10. IEPEMEILEHUS B CTEP)KHEBON CUCTEME IIPH
MPON3BOJIbHOM HATPY3KE

10.1

IMoTeHnMansHas SHEPTUS CTEPXKHS B OOIIEM ClIydae HarpykeHus. Teopema
Kactunuano. Muterpan Mopa. Beruncnenue unrerpanos Mopa cioco6om
Bepemaruna u mpu momommu ¢popmynsl Cummncona. Teopema o B3anMHOCTH paboT
Y NIPUHLIMT B3aUMHOCTH niepemernenuid. /Cp/

20

10.2

Pacuér nmuHEHHBIX U YIJIOBBIX NepeMelneHnid B 6ankax /Cp/

20

10.3

Pacuér MUHEHHBIX U YITIOBBIX MepeMeleHnidi B Oankax /JIa6/

Pazgen 11. CTATUYECKHW HEOINIPEJEJIUMBIE CTEPKHEBBIE
CUCTEMBI

11.1

Pacuer craTnuecku HeonpeaeIuMbIX OaIOK Ha TPOYHOCTH /Cp/

13

11.2

Pacuér nuHENHBIX U YITIOBBIX IEPEMEILEHUH B CTATUYECKH HEOMPEAEIUMMBIX
6ankax /JIa6/

Pazgen 12. CIOKHOE COITPOTUBJIEHUE

12.1

OmnbITHAsI TPOBEPKa TEOPHU KOcoro nu3ruda /J1ad/

Pazgen 13. PACUET HA YJAPHYIO HAT'PY3KY

13.1

IMonsTHe 0 MHAMUYECKOM HarpykeHus U ko3 puunueHTe AMHaAMUYHOCTH.
DHepreTrvecKuii MeToA pacuera KodpOUIIHEHTOB IMHAMUYHOCTH MIPH
BEPTUKAIBHOM U TOPU30HTaIbHOM yaape. /Cp/

13.2

OmnbITHAs IPOBEpPKa TEXHUYECKOi Teopuu yaapa /Cp/

133

IMoxaroroska k nekiusiv  /Cp/

13.4

IToaroToBka Kk nmpakTudeckuM 3austusm /Cp/

13.5

IMonroroBka k nabopatopHsiM 3aHsTusiM  /Cp/

13.6

Beinonnenue koHTposbHOU paboTsl  /Cp/

8,6




Pa3znen 14. KontakTHasi paGoTa BO BpeMs aTTeCTAllHH

14.1 OTueT KOHTPOJIBbHOH paboTsl /KA/ 2 0,4

14.2 Oxk3amen /KD/ 2 2,35

5. OHEHOYHBIE MATEPHAJIbI

O1eHOYHBIE MaTepUalIbl JUTS IPOBEICHHUS TPOMEXKYTOUHOH aTTecTalluy 00yJaIOIINXCs IPUBEICHBI B IPYIIOKEHUH K pabodeit
MporpaMMe TUCLHUTUINHBI.

DopMBI U BUIBI TEKYIIET0 KOHTPOJIA 110 TUCHUILTHHE (MOIYIIIO), BUABI 3aIaHU, KPUTEPUH X OLCHUBAHUS, pacipeiesieHne 0aioB Mo
BUIaM TEKYIIEro KOHTPOJISl pa3padaThIBalOTCs MPENoiaBaTeeM AUCHUILINHBI C YIETOM €€ creln(UKU U JOBOISATCS A0 CBEICHHUS
00yJaromuXcsl Ha IEPBOM yueOHOM 3aHSTHH.

Texkyumii KOHTPOJIb YCIIEBAEMOCTH OCYIICCTBIISETCS MPENOAaBaTEeNIeM JUCIUIUIMHBI (MOIYJIs) IyTeM MPOBEPKH MUCHMEHHBIX padoT,
IIPESYCMOTPEHHBIX pad04YHUMH ITPOrpaMMaMy JUCLUIUIMH B PaMKaX KOHTaKTHOU

paboThI ¥ CAMOCTOSITENIBHON PaOOTHI 00YYAIOLIHXCSL.

6. YHEBHO-METOJNYECKOE I THO®OPMAIIMOHHOE OBECHEYEHUE JUCIHHUIIJIMHBI (MOIY JIS)

6.1. Pexomenayemas Jutepartypa

6.1.1. OcHoBHasI INTEepaTypa

ABTOPBI, COCTaBUTEIHN 3arnaBue Wznarensc On. agpec
TBO. TQII
JI1.1 |Hapkor A. B., llInupo |CompoTrusiieHre MaTepuanoB: y4eOHHUK I BYy30B Mockaa:
r.C. AupsHc,
2018
JI1.2  [Mupomo6os 1. H., CompoTHBIIEHHE MaTEPHAIIOB: TIOCOOHe 10 pemenuto 3anau |CII6.: http://e.lanbook.com/bo
Anmawmeros @. 3., Jlans, 2014 oks/element.php?
Kypuusia H. A. pll_id=39150

6.1.2. JlonoTHuTebHAS JUTEPATypa

ABTOpBI, COCTaBUTEIN 3arnaBue Wzparensc On. anpec
TBO. TOII

JI2.1 |JIykesHOB A. M., CompoTHBIIEHHE MaTEPUAIIOB: yaeOHOe TocoOHe TS MockBa: https://umczdt.ru/books
JlykpsiHOB M. A. GakanaBpoB YMII no 148/18762/
obpa3oBaH
IO Ha
JKEJIE3HOI0
POKHOM
TPaHCIOPT
e, 2017

6.2 UndopMannoHHbIe TEXHOJIOTHH, UCMOJIb3yeMble MPH OCYIIeCTBIEHUH 00Pa30BaTeILHOTO MPoIecca Mo AUCHHUIJIHHE
(MonyJ10)

6.2.1 IlepeyeHs JULEH3NOHHOTO U CBOOO/IHO PACIIPOCTPAHSIEMOI0 IPOrPAMMHOI0 obecneyeHust

6.2.1.1{ Ubuntu

6.2.2 IlepeueHnb npodeccHOHAILHBIX 023 JAHHBIX 1 MH(OPMAILMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1|IIpodeccrnonanbuble 6a3bl JAHHBIX:

6.2.2.2|ACTIKT

6.2.2.3| TexDkcnept

6.2.2.4|InopmManinOHHO-TTOUCKOBBIE CHCTEMBI:

6.2.2.5(KoHCcynbTaHT miroc




6.2.2.6|Tapanr

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MOY JIST)

7.1

JlexumonHnas ayautopus (50 u Gonee mocaJouHBIX MECT), AyAUTOPHS JJIsl IPOBEACHUS MPAKTUICCKUX 3aHATHH (25 u Gomee
MOCAI0YHBIX MECT) 000pyOBaHHbIE Y4eOHOH Mebenbio,a8e mabopatopuu 1001 u 1002 s npoBeneHus 1abopaTopHBIX
paboT 1 HCCIe0BaTENbCKON AeITENLHOCTH, COIepIKaIIIne:

7.2

- na60paT0pI/H/1 JUISL TPOBEACHUA J'Ia60paT0pHLIX pa60T u HCCJ’Ie)IOBaTeJ'ILCKOﬁ JACATCIIBHOCTHU
- HEOrPaHMYEHHBIN JOCTYN K 3NEKTPOHHO-OMBNMOTEYHBIM cucTemam(depes pecypcbl bubnunotekm CamlyTIC)
K MH(POPMALIMOHHO-TENEKOMMYHUKALMOHHON ceTu«/HTEepHET» B pamMKkax CaMOCTOATENbHON paboThl
obyuatoLerocs




