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Bugs! kOHTpONIs B cemecTpax:

3K3aMeHEBI 4

Pacnpeneneﬂne YacCoB JUCHMIIJINHBI IO CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp Ha 4(2.2)

Kypee>) Hroro

Henens 16

Bug 3anstuit v PII VIl PII

Jlextyn 32 32 32 32
JlaGopatopHsbie 32 32 32 32
[IpakTuueckue 16 16 16 16
Kour. 4. va arrect. B [2,35 12,35 (2,35 12,35
nepuog OC
KoHT. 4. Ha aTTeCT. 04 04 0,4 04
B ToM uucie uHT. 4 4 4 4
Uroro ayn. 80 80 80 80
KonTakrHas pabora 82,75 [82,75 182,75 182,75
Cawm. pabota 99,6 1996 199,6 199,6
Yacel Ha KOHTPOJTb 33,65 |33,65 |33,65 [33,65
Hroro 216 |216 [216 |216




1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAY.JIST)

1.1{ConpoTtusnenue MaTepuaIoB IBISETCS OJHUM U3 BAKHEHIINX Pa3aesoB HAYKU O MPOYHOCTH U UMEET LeJIb 03HAKOMHUTD
CTYJICHTOB C IIPOCTBIMH, HO JOCTaTOYHO TOYHBIMH JUISl IPAKTHKH METOAaMH pacyeTa THIIMYHBIX, HanboJjiee 4acTo
BCTPEYAIOLIUXCSI JIEMEHTOB KOHCTPYKLUH U COOPYKEHUI Ha IPOYHOCTD, JKECTKOCTh U yCTOWYHUBOCTh, pacuéTHas cxema
KOTOPBIX CBOAMTCS K OpycCy, IUTACTHHE UK 000JI0UKE.

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

Huxn (pazgen) OIL: |E1.0.19

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS TUCITUITJINHbBI
MOoAyJis)

OITK-4 CniocoGeH BBITIOIHSTH TIPOCKTUPOBAHKUE M PACYET TPAHCIIOPTHBIX OOBEKTOB B COOTBETCTBUH C TPEOOBAHUSMHI HOPMATHBHBIX
JIOKYMEHTOB

OIIK-4.6 OI_IeHI/IBaeT npeEACIbHOC HalTpﬂ)KeHHO-He(bopMI/IPOBaHHOC 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 MaTEPHaIOB, OCHOBHBIE CIIOCOOBI 10J00pa MaTEPUAIIOB IS
MIPOEKTHPYEMBIX JieTaleil MalllMH U CTPOUTENIBHBIX KOHCTPYKIUH

3.2|Ymerh:

3.2.1|npon3BOIHTE OLIEHKY CBOWCTB KOHCTPYKIIMOHHBIX MAaTepHAIOB, IOJAOUPATh MaTepUAalIb IS IPOSKTUPYEMBIX JeTaneit
MAIlIUH U CTPOUTENLHBIX KOHCTPYKIMN

3.3|Baagern:

3.3.1|mMeTo1aMH OLIEHKH CBOMCTB KOHCTPYKIIMOHHBIX MaTepHAJIOB, CIIOCOOAMU 110100pa MaTepHUaIOB JUIs IPOSKTUPYEMBIX
JeTaneil MallvH U CTPOUTENbHBIX KOHCTPYKIUI

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MOLY JIS)

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

Paszpnen 1. BBEJIEHUE

11 Poutb conpoTHBIeHNS MaTEPHAIIOB MIPH MPOESKTUPOBAHUH 3[JAHUH U COOPYKEHHUH, 4 1
HOBBIX BUJIOB MAIlIMH, MEXaHU3MOB, TPAHCIIOPTHBIX CPEICTB. MeCTO HayKH O
COTIPOTHUBIICHUN MAaTEPUAIIOB CPEIH JPYTUX AUCIMILIMH HMHXEHEPHOTO LIUKIIA.
Kpatkuii 3kcKypc B HICTOPHIO MOSIBJICHUS M Pa3BUTUA TOW HAYKHU, BEIUKHE
nmena: ['yk, beprayinu, Ditnep, Cen-Benan, Tumomienko /JIex/

Pazgen 2. OCHOBHBIE ITOHATUSA

2.1 Cxematu3zanus GopMbl JIEMEHTOB KOHCTPYKIUH: OpycC, 000/10UKa, IIaCTHHA. 4 3
BHermHre Harpy3Kku U X MOJENUpOBaHNe Ipu pacdetax. OObeMHbIe
(MaccoBbIe) U TOBEPXHOCTHBIC CHJIBI, TOTOHHASI HArpy3Ka, COCPEIOTOYCHHAS
CHJIa, COCPETOTOYCHHBII MOMEHT. J[OoImyIeHnst 0 CBOHCTBAX MaTepHana:
OJHOPOJHOCTh, U30TPOIHOCTD, YIIPYrocTh. BHyTpeHHNE CHUITBI, METO]] CEUEHUIt
IS OTIpeTIeIeHNs XapaKTepUCTHK BHYTPEHHNX CIII. BHyTpeHHHE CHIIOBBIE
(baxTopsl B ceueHnH Opyca ¥ UX pacueT IpH MOMOIIU METO/Ia CCUCHUI.
HanpspkeHHe Kak XapaKTepUCTHKAa HHTEHCHBHOCTH BHYTPEHHUX CHJI BOIH3H
HEKOTOpOH ToukH ceueHus HanpsikeHne noiaHoe, HOpMaiabHOE, KacaTeNlbHOE.
IMonusATHE 0 HANPSHKEHHOM COCTOSIHAU B TouKe Tena leopmupyemoe Teo.
IMepemerienne TOUKH AeGOPMUPYEMOTO Tela, IEPEMEIICHHUS [0 OCSIM.
Jluneitnas neopManus B TOUKe Tela IO 33JaHHOMY HalpaBieHHIo. JInHeiHbIe
nedopmMaryu 1o ocsMm. Yriosas nepopmanus (yroia casura). /Jlex/

Pazgen 3. PACTA)KEHHUE-CXKATHE IIPAAMOI'O BPYCA




3.1

BHyTpeHHUE CUIIBI U HAIIPSHKEHUS B IIOTIEPEYHBIX U HAKJIOHHBIX CEUCHHUSX.
[IpoxonbHble 1 noNepeyuHbie Aeopmanuu. 3akoH ['yka. Ypyrue KOHCTaHTbI
MaTepuaia Moaynb FOnra, ko3 dunuent [Tyaccona. OnpeneneHue nepeMerieHui
IIPU pacTsDKeHUH-CKaTUH Opyca. McnpITaHne MaTepHaloB Ha PacTsHKEHHE.
JuarpamMMbl pacTsDKEHUS IUIACTHYHBIX U XPYIKUX MaTepuaoB. MexaHnieckue
XapaKTEePUCTUKH MAaTePHAIOB [IPU PACTSDKEHUH: TIpeieN TeKYIeCTH, peae
IIPOYHOCTH, OTHOCUTENIFHOE OCTATOYHOE YAJIMHEHHE TI0CIIe pa3phiBa. 3aKOH
pasrpy3KH ¥ MOBTOPHOTO HATrpy>keHus. McIpITaHne MaTepraioB Ha CKaTHe.
MexaHu4yecKkre XapaKTepUCTHKH MaTepHajIoB P cxKaTuu. PacueTsl Ha
MIPOYHOCTH NIPH pacTsHKEHUU-CKaTHU. [ToHsTHE 0 KO3 duIeHTe 3anaca
IIPOYHOCTH. Y CIIOBHE MMPOYHOCTH NPH pacTsHKeHUH-cxxaTtui. CTaTudecku
HEoNpeeTMMbIe CTEP)KHEBBIE CHCTEMBI. TEMIIEpaTypHbIe K MOHTa)KHBIE
HanpspxeHus.  /JIex/

3.2

Pacuer craTudecku onpeaenumoro 6pyca Ha npoynocts /I1p/

3.3

Pacuer craTnuecku HeonpeaenuMoro Opyca Ha npoyHocTs /I1p/

3.4

HUcneiTanue Ha pactsokenue /J1a6/

3.5

Ucneitanue Ha coxatue /J1ad/

Paznen 4. TEOMETPUYECKUE XAPAKTEPUCTUKH IMMOMEPEYHBIX
CEYEHHMH BPYCA

4.1

CraTHYeCKHe MOMEHTBI, U3MEHEHHE CTATHYECKUX MOMEHTOB MPH MapajjieIbHOM
neperoce oceil. LleHTp Tsxectr cedenus. OceBble M EHTPOOSIKHBI MOMEHTBI
WHEPIMH CCUCHHS, H3MEHEHHE MOMEHTOB MHEPITUH TIPU TapaJUIeIbHOM MepeHOoCce
oceil. MOMEHTBI HHEPIUH MPOCTHIX QUTYD - IPSAMOYTOJIbHUKA, TPEYTOJIbHHKA,
Kpyra. M3MeHeHre MOMEHTOB MHEPITUH IIPH OBOPOTe oceil. [ maBHBIE ocH 1
TJIaBHBIE MOMEHTBI HHEPLUHU CeYeHUsI. MOMEHTHI HHEPIMH CJIOKHBIX CEUCHHH.
/Jex/

4.2

I'eomMeTpruyeckne XapaKTePUCTHKH TUIOCKHX ceueHuit /TIp/

Pazpea 5. KPYUEHHUE NPAMOI'O CTEPXKHA

51

HanpspkenHoe coctosiHue unuctoro casura. 3akoH ['yka npu casure. Kpydenue
Opyca KpyTJIoro IoIepevyHOro CeUeHus: BHYTPEHHUE CHIIOBBIE (DaKTOPHL,
nedopmaryu, KacaTelbHble HapsDKeHHsl. MOMEHT COIPOTHUBIICHUS KPYUEHHUIO,
JKECTKOCTb IIpH KpyueHHuHu. Pacdersl Ha mpouHocTs. PacueT yrinoB nmoBopora
ceueHuil. Kpyuenue 6pyca npsIMOyTroJIbHOTO IIONEPEYHOT0 CEUCHUSL.
Pacnpenenenue kacaTenbHBIX HaNpsDKEHUH IO ceYeHuIo. PacyeT MakcHuMallbHOTO
KacaTeJIbHOTO HAIPSDKEHUS, pacuyeT Ha MPOYHOCTh U JKECTKOCTh.  /JIex/

5.2

HWcnbiTanue Ha kpyueHue /J1a6/

Paznen 6. U3TUB MPSIMBIX CTEPKHEN

6.1

OCHOBHBIC THITHI OTIOPHBIX CBA3eH 1 Oalok. BHyTpeHHHE CHIIOBBIE (haKTOPHI,
BO3HUKarouue npu usrude. uddepeHnyansible 3aBUCUMOCTH MEXIY
M3THOAIOIIIM MOMEHTOM, TTONEPEYHO CHITON U HHTEHCHBHOCTHIO TOTOHHON
Harpy3ku. Uucteiii u3ru6d Opyca. ['umnoresa miockux ceueHu U ieopMaiu
IIPOJIOJIBHBIX BOJIOKOH. HanpspkeHus B MONEPEYHOM CEUECHHUHU: TIOJIOKEHHUE
HEWTpaJIbHOM IMHUY, PaclIpeleleHIe HAPsLDKEHUHU 110 BBICOTE CEUCHUS,
MaKCHMaJbHOE HaNpshKeHUE B ceueHUU. CBs3b MEXy KpUBU3HON HEHTPAJIIbHOTO
€105l ¥ U3ru0aroIUM MOMEHTOM, JKECTKOCTh Opyca IpU KpydyeHud. MoMeHT
COIIPOTHUBIICHUS U3THOY, palloHaNbHAas opMa CeueHus Ipu u3rude. Y ciosue
npouHocty npu u3rubde. Ilonepeunslii u3rub. Pacuer HOpMaIbHBIX HAIPSKEHUN B
nonepeyHoM cedenun. Popmyna XKypaBckoro ajst pacueTa KacaTelnbHBIX
HaIpsDKeHUH B ToIIepeyHoM ceueHnd. [nddepeHnuansaoe ypaBHEHHE yIIPYyToi
JMHUY O0anky. YHHUBEpCalbHOE YpaBHEHUE H30THYTON ocu Oanku. /JIex/

6.2

IMocTpoenue sm0p BHYTPEHHUX yCHMi B Oankax. /IIp/

6.3

Pacuér craTuuecku onpeaenuMbIxX 6aok Ha mpodHocTh /TIp/

6.4

Ucnerranve Ha n3rud /J1a6/

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




7.1

HanpspkenHoe coctosiHue B TouKe Tesia. KOMIIOHEHTh! HalPSYKEHHOTO COCTOSHUSA,
ux 00o3HaueHus1. [ TaBHBIE IUTOMAIKH, TIaBHBIE HaNpshHKeHUs. TpexocHoe,
IIOCKOE U OJTHOOCHOE HaIpsDKEHHbIE COCTOAHMUS. HamnpsbkeHust Ha HaKJIOHHOM
wiomazake. ['paduueckoe n3o0paxkeHne HANPSHKEHHOTO COCTOSHUS € TIOMOIIBIO
kpyroB Mopa. /lepopMupoBaHHOE COCTOSHUE B TOUKE Tesia. KOMIIOHEHTHI
nedopmarin. O0mmas THHEHAS 3aBUCHMOCTD MEXTy KOMIOHEHTaMH
HaIpsDKEHHUSI 1 KOMIIOHEHTaMU JleOpMaliy JJisl ©30TpornHoro Tena. OopemMHas
nedopmanys. Y penbHas HOTeHIMAIbHAS SHEPTUs AedhopManuu. Y ienpHas
SHEprusi U3MEeHeHHUs 00beMa U yJiesibHast SHeprus u3MeHeHus popmsel.  /Jlex/

Paznen 8. KPUTEPUU IIVIACTUYHOCTHU U PAZPYILIEHWA

8.1

MexaHHUYECKOE COCTOSIHUE MaTepraja B IPOIeCcce MPOIOPIIHOHATEHOTO
Harpyxenus. [IpenensHoe HanpspkeHHOe coctosiHue. Koadduuuent 3anaca npu
TPEXOCHOM HANpPSDKEHHOM COCTOSHUH. PaBHOOIacHBIE HANPSHKEHHBIE COCTOSTHHMS.
OKBHBaJICHTHOE HanpsbkeHue. Kpurepuii miacTHYHOCTH MaKCUMAaJIbHBIX
KacaTeJIbHBIX HAMPSHKEHUH (TPEThs TEOpHsl MpovHOCTH). KpuTepwmii
IUIACTHYHOCTH 3HEPrur (HOPMOU3MEHEHUS (4eTBEpTasi TEOPHsI IPOYHOCTH).
Kpurepwii mractnarocta Mopa aiist MaTepraiioB ¢ pa3IndHBIMA peaeiaMu
TEKY4YEeCTH MPH PACTHKCHUH U ckatuu.  /Jlex/

Paziaen 9. YCTOMYUBOCTH CKATBIX CTEPKHEN

9.1

TTonsTre 00 yCTOWYMBBIX M HEYCTOHUMBBIX (popMax paBHOBecus. Kpurnueckas
Harpy3ka. 3agaua Diiepa. BiusHue ycioBuii 3akpeIieHus Ha BeIUUUHY
KPUTUYECKOH CHIIbL. [Ipeienbl mpuMeHMMOCTH (GopMyJibl Ditiepa. 3aBUCHMOCTh
KPUTUYECKOTO HANPsDKEHUs OT THOKOCTH. PacueTsl Ha yCTOWYMBOCTD TIPU
HaINpsOKEHHSX, TPEBBIIIAIOMNX peiel MPOIopIHoHAIEHOCTH. DopMmya
Scunckoro. Pacyer Ha ycToHYMBOCTH 110 KO3(DDUIIMEHTY YMEHBILICHHS
JIOITyCKaeMoro HarpsbkeHus. [IpoonpHO-monepeyHblit n3rub /JIex/

9.2

Pacuér cxxaThIX cTepkHel Ha ycroiunBocTh /I1p/

9.3

YcroituuBocTh crepxuei /J1ad/

Pa3znea 10. IEPEMEIIEHHS B CTEP)KHEBOU CUCTEME ITIPA
MPOU3BOJILHOM HATPY3KE

10.1

INoTeHnmanbHas SHEPTUS CTEPKHS B 00IIEM ciTydae HarpyxeHus. Teopema
Kactunuano. Materpan Mopa. Beruncienue nnterpanoB Mopa cnocobom
Bepemraruna n mpu nomomu popmynsl Cumrcona. Teopema o B3anMHOCTH padoT
U IIPUHLUI B3aUMHOCTH NepeMenienuid. /JIex/

10.2

Pacuér muHelHBIX U YTTIOBBIX MepemMeliieHuii B Oankax /IIp/

10.3

Pacuér muHeHHBIX U YIJIOBBIX MepeMelieHuii B Oankax /JIab/

Paznen 11. CTATUYECKHN HEOINIPEJAEJIUMBIE CTEPKHEBBIE
CUCTEMBI

11.1

Pacuer craTuyecky HeonpeaeaTuMBIX 0aoK Ha MpoYHOCTh /I1p/

11.2

Pacuér IMHENHBIX U YITIOBBIX IEPEMEIIEHUH B CTATHUECKH HEOIIPENETMMBIX
Oankax /JIa6/

Pazgen 12. CJIOKHOE COITPOTUBJIEHUE

12.1

OmnbITHAs IPOBEpKa TEOPUHU Kocoro u3rubda /J1ad/

12.2

CnoxHoe conpotusienue /Cp/

18

Pazgen 13. PACUET HA YJAPHYIO HAI'PY3KY

13.1

OmnbiTHAs IPOBEpKa TEXHHIECKOW Teopuu yaapa /J1ad/

13.2

TToxaroroska k sexiusim  /Cp/

16

13.3

TToaroroBka k npakTuyeckuM 3austusm /Cp/

32

13.4

ToaroroBka k madopaTopHbM 3aHsTUsIM  /Cp/

16

13.5

Boinonuenue PI'P /Cp/

17,6




Paznen 14. KontakTHasi pa6oTa BO BpeMs aTTecTalluu

14.1 Ortuger PI'P /KA/ 4 04

14.2 Ox3amen /KD/ 4 2,35

5. OHEHOYHBIE MATEPHUAJIbI

OnueHOYHBIC MaTePHAITBI IS IPOBEICHHS TPOMEKYTOUYHON aTTECTAIMH 00YJarOIINXCS IIPUBECHBI B TIPUIOKEHUH K pabouei
HpOrpaMMe JUCIUIUIHHEL

@DopMEI 1 BHIBI TEKYIIETO KOHTPOJIS IO AUCIHUILTHHE (MOIYITIO), BUABI 331aHUH, KPUTEPHHN UX OLICHHBAHMS, pacTpeeNieHie 6aloB 110
BHUJIAM TEKYIIEro KOHTPOJIS pa3padaThIBAlOTCS IIPEIoaBaTeeM AUCIUILIMHEI C YISTOM e¢ CIICIU(HUKI U JOBOAATCS 10 CBEACHHS
00yJaromuxcs Ha IepBOM yu4eOHOM 3aHSTHH.

TekyImuii KOHTPOJIb YCIIEBaeMOCTH OCYIIECTRIIICTCS IIPEIoJaBaTeNIeM IUCIMILTHHEI (MO/YJIS), KaK IPABHIIO, C HCIIOJIb30BAHUEM
TECTOB WITH ITyTeM IPOBEPKHU MICHMEHHBIX padoT, MPeIyCMOTPEHHBIX PA00OYNMH MPOTrpPaMMaMH JUCIHILTHH B pAMKaX KOHTaKTHOH
PpabOTHI ¥ CAMOCTOSATENILHOM PabOThl 00yYaIOIIMXCAL.

6. YYUEBHO-METOAUYECKOE 1 HH®OPMAIIMOHHOE OBECHIEYEHUE JUCHUIIJIMHBI (MOY JIS)

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHas IUTEpaTypa

ABTOPBI, COCTaBUTEIHN 3arnaBue Wznarensc On. agpec
TBO. TQII
JI1.1 |dapxoB A. B., lllmupo |ComnpoTuBieHne MaTepruaioB: yUeOHHUK IS BYy30B Mockaa:
r.C. AupsHc,
2018
JI1.2  [Mupomo6os Y. 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 JUTEpPaTypa

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 PH OCYIeCTBIEHUH 00Pa30BaTeILHOTO0 MPoIecca Mo AUCHUIIHHE
(Moay.io)

6.2.1 TlepeyeHs JTULEH3HOHHOTO U CBOOO/IHO PACTIPOCTPAHSAEMOI0 IPOrPAMMHOI0 oGecreyeHust

6.2.1.1|Ubuntu

6.2.2 IlepeueHb npogeccHOHANILHBIX 023 JAHHBIX 1 MH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1|TIpodeccnoHansHble 6a3bl JaHHBIX:

6.2.2.2| ACTIVDKT

6.2.2.3|TexDxkcmepr

6.2.2.4|1n¢opMaIiMOHHO-TIOUCKOBBIE CUCTEMBI:

6.2.2.5|KoHCynbTaHT IuI0C




6.2.2.6|TapanT

7. MATEPUAJIBHO-TEXHUYECKOE OGECIHHEYEHHME JTUCIIMITIJIMHBI (MO Y JIS)

7.1|JIexunonnas ayauropus (50 u 6osee 1O0CaJOUHBIX MECT), ayAUTOPUS UL IPOBEJCHUS NIPAKTUYECKUX 3aHATUH (25 u Gonee
MOCAJI0YHBIX MECT) 000pyAOBaHHbIC YueOHOH Mebenbio,nBe tadopatopun 1001 u 1002 w1t npoBeneHus J1ab0paToOpHBIX
paboT U UCCIe0BATENbCKON JEITENLHOCTH, COlEepIKaIIUE:

7.2 |HeorpaHWYeHHBIN OCTYII K 3JICKTPOHHO-OMOIHOTEUHBIM cucTeMaM (depe3 pecypebl oubnnoreku Caml YIIC), k
ANEKTPOHHOU MH(POPMAIIMOHHO-00pa3oBaTenbHOU cpene moodle u Kk HHPOPMALTUOHHO-TEICKOMMY HUKAIIMOHHOM CEeTH
«VHTEepHET» B paMKaxX CaMOCTOSTEIBbHOI PabOTHI 00yYArOMIErocs..




