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PABOYAS ITPOT'PAMMA JUCHUITI/IMHBI
COITPOTUBJ/IEHUE MATEPHUAJIOB

Pa3pennl padoueii mporpaMMsl

1. IEJIM OCBOEHUA JVUCHUITINHBI

2. MECTO IVICLIUITJIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOJEP)KAHUE NVCHUIIJINHBI

4. ®OPMEI KOHTPOJIA OCBOEHUA JUCLHUIT/INHBI

5. YYHEBHO-METOANYECKOE 1 TH®OPMAILIMMOHHOE OBECIIEYEHUE OV CLIUTT/IVHBI
6. MATEPMAJIBHO-TEXHMYECKOE OBECIIEYEHWE OVCHUITJINHBI

ITpusioxkeHus K padoueil mporpaMMe JUCIUILIHHBI
o Tlpunoxenuve 1. AHHOTaIUst paboyeli MPOrpamMMeI

e IIpunoxenve 2. TexHosoruu u Gpopmbl 00yueHuUst
o [IpunoxeHue 3. @OH/bI OLIEHOUHBIX CPEJICTB



1. E/IN OCBOEHUA JUCHOUIL/IMHBI

Lenbto 0cBOEHUs JUCLIMIVIMHBI SIBJIsieTCsl ()OPMUPOBaHUE CIeAYIOIIMX KOMITeTeHLIMI:

OIIK-1 — crocoOHOCTh NMPUMEHSTh eCTeCTBeHHOHAyuHble W OOIIeWH)KeHepPHbIe 3HaHWs, METO/bI MaTeMaTHUeCKOTO
aHa/M3a W MOJEeNMpOBaHUs, TeOPeTUUeCKOr0 W SKCIIePUMEHTAalbHOrO MCC/Ief0oBaHUSl B IpodeccroHaabHOU

AedaTe/IbHOCTU

@DOopMUPOBaHKIO KOMITETEHIUH CITY>KUT AOCTIDKEHHE CJIeYIOIINX Pe3y/IbTaToB 00pa30BaHus:
OIIK-1
3HAHUA:
TpeGoBaHMI K MPOBEAEHUI0 HAyUHO-UCC/Ie[0BATeIbCKUX paboT B 00/1aCTU TIPUK/IAJHOM MeXaHUKU Ha OCHOBe

JOCTIKEeHUH TeXHUKHW U TEeXHOJOTHH, KIaCcCHYeCKHX M TeXHUYeCKUX TeOpHH U MeTO[0B, (U3MKO-MeXaHHUeCKHX,
MaTreMaTHUeCKUX U KOMITbIOTEPHBIX Mofiesieli, 06/1a/JafoluX BEICOKOH CTereHbI0 a/eKBaTHOCTH peasbHBIM MpOoLIeccaMm,
MalllMHaM ¥ KOHCTPYKLIVSIM;

YMeHUs1:

¢dopManm30BaTh, pellaTh OLEHWBAaTb W HMHTEPIPeTHPOBATh TPHKIAJHYIO 3afauy B 00acTH TPUKIaJHOU
MeXaHWKd Ha OCHOBe [OCTIDKEHWM TeXHUKA U TeXHOJOTUH, (U3NKO-MeXxaHWUeCKHUX, MareMaTU4ecKux W
KOMITBIOTEPHBIX MOZeJiel;

HABbIKU:
B/laJileHUs1 pellieHrs] HayuyHO-TeXHWYeCKUX 3afiad B 00/1aCTH TIPUKJIaJHONW MeXaHWKA Ha OCHOBE Z0CTYKeHUH

TeXHUKHU 1 TEXHOHOFHﬁ, (bI/IBI/IKO-MEXHHI/ILIECKI/IX, MaTeMaThu4eCKHUX U KOMIIbFOTEPHBIX MO,Z[E]'[Eﬁ.



2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OOII BO

Huctiuminaa COITPOTUB/TIEHUE MATEPHUAJIOB siBnisieTcst AUCIUTIIMHON 00513aTe/IbHOM YacTH 0/10Ka
1 mporpaMMBI IIOATOTOBKU 110 Harpas/ieHuto 24.03.01 PakemHble KOMNEKChbl U KOCMOHABMUKA.

Copepkanue  JUCLMIUVIMHBL  SIB/IIeTCA  JIOTMUECKMM  Mpojo/vkeHreM — auctmmuiviH:  BBICHIASA
MATEMATUKA, ®PU3UKA.

CopepkaHue  [UCLIMIUIMHBL  AB/SeTCH OCHOBOM  JJise OCBOEHUA  [JUCLIMIUIUH: OCHOBBI
IIPOEKTUPOBAHMSI PAKETHBIX MW PAKETHO-KOCMHUYECKHX KOMIVIEKCOB, JAETAJIN
MAIIINH, JMHAMUWKA KOHCTPYKIU.

IMpenBapuTe/bHbIE KOMIIETEHI[MH, CHOPMUPOBaHHbBIE ¥ 00yUarOIerocs A0 Haya/ia U3yueHus JUCLIUIUIAHbIL:

¢ OIIK-1 — Crioco6eH NMpUMEHSITh eCTeCTBeHHOHAYUHbIe W 00IIIeHH)KeHEePHbIe 3HAHMSI, METO/IbI
MaTeMaTHueCKOro aHain3a U Mo/leTMpOBaHusl, TeOPeTUUeCKOr0 ¥ SKCIIePUMeHTabHOI0 UCC/Ie[j0BaHus B

ripodeccroHaNbHON /1eATeIbHOCTU



3. CTPYKTYPA 1 COAEPXAHME JUCIHUILI/IMHBI

OO0111as TPyIOeMKOCTh JUCIIUTUIMHBI COCTaB/seT 6 3.e., 216 u.

3.1. Copepxxanue (JUJAKTHKA) JUCI{UTI/IMHbBI

KYPC

CEMECTP

HaumeHoBaHue Pa3fe/ioB M AUAAKTHYECKHX e JMHHLY

BCEI'O

AyauTOpHBIE 3aHATHS
B KOHTaKTHO# dopme

BCET'O

Jlekyuu

JlaGopaTopHbIit
NPaKTHKYM

IIpakTnyeckue
3aHATHA

CamocrosiTe/IbHas

paboTa cTyaeHToB

®dopmupyemas
KommereHIus, %

OIIK-1

Pa3}l[e]l 1. OcHOBHBIE IOHATHS 0 TMPOYHOCTH, XKeCTKOCTH H yCTOﬁ‘IHBOCTH 3/IEMEHTOB
KOHCTPYKIui. BBefieHHe B conpoTuB/ieHHe MarepuasoB. 1.1. Veamsarus
MarepuasioB 1 UX CBOICTB, TeoMeTpuyeckux (hopM, TpaHHUHBIX yCIOBUI M TeXHUYeCKHUX
KOHCTPYKLMIA. AHanu3 BHenHuX cuit. 1.2. [lucddepenipanbHble 1 HHTErpaIbHbIe
XapaKTepUCTHKH 11apaMeTpOB B CeUeHHH CTepKHs. BHyTpeHHMe yCH/us, HarpsiKeHus.
1.3. MeTog, ceueHuii /151 Onpe/ie/ieHNst BHYTPEHHHX CUIOBBIX (hakTopoB. [TocTpoenne
3IH0P.

18

10

Pa3pgen 2. MexaHHYeCcKHe CBOHCTBA MaTepHaoB. 2.1. DKcriepiMeHTanbHOe
oripe/ie/ieHrie MeXaHU4eCKUX XapakKTepUCTHK MaTepuaroB. JJuarpaMMbl pacTsDKeHus -
OKaTHs, KpydeHns. [TOHATHe 0 NIpe/ieNIbHOM M JJOIyCKaeMOM HarpsDKeHHH,

ko3 durpenTe 3anaca npoyHocTy. 2.2. Criocobbl U3MepeHHst HalpsDKeHHIt 1
nedopmariuii, TeH30MeTpUpPOBaHKe.

20

10

10

10

Pa3pen 3. Avanu3 i) 0 ¥ Aehopmup 0 COCTOSIHHS CTep)KHeH Ha
OCHOBe THIIOTe3bl IVIOCKHX ceyeHHH. 3.1. JIuHeliHoe pacTsbkeHHe-oKaTye. 3.2. YnCTbii
czpur. Kpyuenue. CriiomiHble ¥ TOHKOCTeHHbIe cedenwst. 3.3. TI10CKuii momnepeyHbIid
n3ru6. BHyTpeHHUe yCuIvs, HanpsbKeHus], epeMeltieHust. HopMasibHble U KacaTe/lbHble
Hanpspkenwust. [ToHsTHe 0 LeHTpe n3ruba. 3.4. JuddepeHipaisHoe ypaBHeHHe
POJI0/ILHOM 0CH U30THYTOM Ga/ki U ero MHTerpupoBaHue. MeToy Haua/IbHbIX
TIapaMeTpoB.

21

11

10

10

Paszpen 4. IloHATHSA O T pax T i u fedog i. I

I 4.1. YpaBHeHusl paBHOBeCHsl. YC/IOBUS Ha ITOBEPXHOCTHU Tesa. TeHsop
MasbIx e opMalyil ¥ TeH30p HanpsbKeHni. 4.2. ['eomMeTpryecKre ypaBHeHHs! TEOPUM
ynpyrocty. 4.3. O6061weHHsIit 3akoH I'yka. IllapoBoii TeH30p U AeBUaTop.
TloTeHIManbHas SHepryst U3MeHeHHs 06beMa 1 (HOPMBL. 4.4. Br/ibl HarpsiKeHHOro

COCTOSIHUS.

24

11

13

10

Pazpen 5. Teopun npounoctu. CioxxHoe conpoTuB/ieHHe. 5.1. Teopuu NpoOYHOCTH.
Pacuer no Hecyuleii cioco6HocTH. PaspyieHne Matepuasnos. [1pefesbHble COCTOSHUS
6e31edeKTHBIX MaTepraoB ¥ KOHCTPYKIHA. 5.2. CIO)KHOe CONPOTHB/IEHHe, BIIbI:
BHELIEHTPEHHOE pacTsDKeHHe-oKarue, KOCOM 1/131'1/16, I/I3FI/I6 C Kpy4YeHHEM U pacTsHKeHUeM.
TTocTpoeHue HeliTpasbHOM MHUY. [Tog60p pa3MepoB MO ONACHBIM TOUKAM CeueHUsl.

25

11

14

10

Bcero 3a 3 cemecTp

108

51

17

17

57

50

Pa3pen 6. Teoperuueckne 0CHOBBI pacyera ynpyrux cucrem. 6.1. IToreHiuanbHas
SHeprus BHELHUX U BHyTPeHHUX cu/l. O6061IeHHbIe BHEIIHHe CUJIbl M ITepeMellleHus.
Bo3moskHasi pab0oTa BHEIHUX ¥ BHYTPEHHUX CHJI. [IPUHLMIT BO3MOXKHBIX MepeMellieHHiA.
Teopema 0 B3auMHOCTH pabot. KoadduipeHTs! 0aTIMBOCTH U KeCTKOCTH. 6.2.
OHPEAGHE'HI/IE nepeMQu.(eHm‘z’r B CTaTUYECKH ONpeAe/TUMBbIX CTePXXHEBBIX CUCTEMAX
criocobom Mopa.

26

12

14

12

Paspesn 7. PacKpbITHe CTaTHYeCKOH HeonpeAeTMMOCTH MeTO/0M CHJL. 7.1.
KanoHnueckue ypaBHeHMst Metoza cul. Orpe/iesieHHe nepeMellieH|id B CTaTUueCKH
Heorpe/le/IMMBIX CTep)KHeBbIX cucTeMax. 7.2. ITpsiMast ¥ Kocast cumMeTpust. ITpoBepka
pelleHust.

26

14

12

Pa3spen 8. YcroiiunBocTb. OcHOBHBIe NOHATHA. [Ipofo/IbHBIN H3rub cTepxHs. 8.1.
dopmyna Diinepa. BimstHre rpaHMYHEIX yCI0BHI. 8.2. DHepreTHuecKunii MeToz, pacyeta
CTep)KHs Ha yCTOHUMBOCTS. 8.3. ®opmyna ScuHckoro. IIpesiens! IpUMEHUMOCTH
chopmysisl Diinepa. 8.4. [IpofoIBHO-TIONIePEUHBI U3rHO CTEPIKHSL.

28

14

14

12

Pazgen 9. Tema 9. Konebanus KOHCTPYKIHii, pe30HaHC, K03 duiueHT
JJMHaMMYHOCTH. VIH)XeHepHas MeTo/jMKa pacyeTa KOHCTPYKIMI Ha JMHaMUYecKHe
Bo3/ieiicTBUA. 9.1. MHepLOHHbIe HArpy3KH, yueT cTerneHeit cBo6ozpl. 9.2. Konebanus
npocTeliieii ofHOCTeNeHHO cucTeMsl. 9.3. KoadduiueHT JMHaMUYHOCTH NpU
HeyTpyrom coyzapetuu ten. 9.4. KonebaHus cucTeMsl IPY UMITY/ILCHOM BO3/I€HCTBUN.
9.5. BeIHY)K/|eHHble Ko/le6aHHsl TP FapMOHUYECKOM ¥ POM3BOJILHOM BHELIHeM
Bo3zeiicteun. VinTerpan Jroamens. KosddurpenT AHHaMIIHOCTH TIPH TaPMOHIYIECKOM
Bo3zeiicTBUu. 9.6. VKeHepHast MEeTOAMKA pacyeTa KOHCTPYKLUM Ha JUHAMUYECKHe
BO3/IeHCTBHSI.

28

13

15

14

Bcero 3a 4 cemecTp

108

51

17

17

17

57

50

Bcero no gucyuminse

216

102

34

34

34

114

100

3.2. AyAUTOPHBII NPAKTHKYM

pasgesa AMCIUILUTAHBI

Homep n
HavMeHOBaHHe

Tema NPAKTHYECKOro 3aHATUA

Oo0neMm,

aya.
4yacoB

Pazpen 1. OcHOBHbIE
TIOHSATHS O TIPOUHOCTH,
JKeCTKOCTH U
YCTOMUYMBOCTHU
3/71eMEeHTOB
KOHCTPYKLIVH.
Beepienue B
COTNPOTUBI/IEHHE
MaTepuasoB.

Tema 1. IkcniepyMeHTa/BHOE OTIpe/ieieHre MeXaHUUeCKUX XapaKTepPUCTUK
MarepuranoB. CriocoObl U3MepeHUst HarpspKeHUH U ieopMaliuif.

Pazpgen 2.

6

Tema 2. JKcriepUMeHTa/IbHOe OIpefie/ieHre MeXaHNueCKUX XapaKTepUCTUK

3

23608




MexaHnueckue MaTepuasoB. JluarpaMMbl PaCTsDKEHUS M OKaTvsl. TeH30MeTpUpoBaHue.
CBOWCTBa MaTepuasoB.
Paspen 3. Ananus
HaMpsDKeHHOTO U Tema 3. OkcrieprMeHTa/IbHOE ONpefiesieHre MeXaHN4eCKUX XapaKTepUCTHUK
3 edhOopMHUPOBAHHOTO MatepuanoB. Kpyuenue. TeH3omeTpupoBaHue. [110CKui onepeyuHsIii 4
COCTOSIHUSI CTep)KHeH  |M3rub. Ycusmsi, HarpsbkeHs, repeMelnieHysi. MeTo/ HauaIbHBIX
Ha OCHOBE TMIIOTe3bl  [IapaMeTpoB.
TIJIOCKUX CeYeHU.
Paspen 4. [TonsiTus o
4 |TeHsopax HarpspkeHudi |Tema 4. O60CHOBaHMe 3KCIIEPUMEHTAJIBHBIX METO/IOB OTPe/Ie/IeHusT 4
nu ,qe(bopMaqu/i. HaHpH)KeHI/Iﬁ B U3[e/TUAX U3 TT0JIADU3aliIMOHHO-OIITHYe CKUX MaTepraJ/ioB.
I'maBHBIe HanpsDKeHNUs.
Paspen 5. Teopuu
Tema 5. Clio)kHOe CONpPOTUB/IEHNE, pacueThl Ha IPOYHOCTD.
5 |mpouHocTH. ClOXXHOE 4
TeH3oMeTpHpoOBaHue.
COTIPOTHMBIIEHNE.
Bcero 3a 3 cemecTp 17
Pazpnen 6.
6 Teopetrueckre 0cHOBBI | Tema 6. O600I1IeHHbIE BHEITHKUE CUJIBI U TiepeMeltieHusi. Bo3moykHast pabora 4
pacuera yrpyrux BHEIIIHUX U BHYTPeHHUX CU/1. [IpUHLIMI BO3MOXKHBIX IepeMelljeHH .
CUCTEM.
Paspen 7. PackpsiTie
CTATHUeCKO PT'P 3a. [Togroroeka k I'O. IIpuemsl cocTaBieHUs: CTaTUYECKU
7 orpefie/IMMOM SKBHUBa/IeHTHOW pacueTHOU cxeMbl. [loc/iesjoBaTeIbHOCTh 4
HeoTpe/ieTMMOCTH
pellieHUs 3a/au.
METOZIOM CHJI.
Pazpen 8.
YCTOWUYMBOCT. o o
Tema 8. OnpeiesnieHre KPUTHUUECKOH CUiIbl IO (hopMy/aM Diiepa U
8  |OCHOBHBIE NOHATHS. N N 5
o AcuHCckoro. IH)KeHepHBIA MeTOZ, pacyeTa Ha YCTOMYHUBOCTb.
IMpoponbHBIH U3rKb
CTEePXXHHA.
Pazgen 9. Tema 9.
Konebanus Tema 6. O600611IeHHBIE BHEIIIHHE CHIIBI U TTepeMelijeHHst. Bo3MoykHast paboTta
KOHCTPYKLIMH, BHEIIIHUX U BHYTPeHHUX cy/l. [IpuHLIMI BO3MOXKHBIX NepeMeltieHHi. Tema
pe30HaHC, 7. Metog cun. OripefiesieHre repeMelleHUH B CTaTHUeCKH Heolpe/eTuMbIX
9 K03 duLeHT cTep)kKHeBbIX crcTemax. Tema 8. OnpeziesieHrie KpUTUUECKOW CHIIBI 110 4
TUHAMUYHOCTH. thopmynam Diinepa u fcuHckoro. IH)KeHepHBIN MeTo/, pacyera Ha
VmKeHepHast METOVKA |YCTOHUMBOCTL. TeMa 9. KoseOaHUst KOHCTPYKLMIA, pe30HaHC, KO3(hHULIeHT
pacueTa KOHCTPYKLMH |[aMHaMHU4YHOCTH. VIH)XKeHepHast MeToiMKa pacyeTa KOHCTPYKLMI Ha
Ha IMHaMHU4eCKHe JMHaMuuecKyre Bo3zielCTBYSI.
BO3/|eHCTBUS.
Bcero 3a 4 cemecTp 17
3.3. JTabopaTopHbIi MPAKTHKYM
N Oo0neMm,
1Y
wn Homep u HauMeHOBaHuUe pa3jesia JUCHUIINHbBI Tema /1a00paTOPHOro MpakTHKyMa ayp.
4acoB
Pasgen 1. OcHOBHBIE MOHATUSI O IPOYHOCTH, KecTKoCTH |JIP. OnpeneneHre MexaHUueCKUX
1 |1 yCTOMUYMBOCTHU 3/1eMEHTOB KOHCTPYKIUI. BBeZieHHe B [XapaKTepUCTHK 00pasijoB TIpH 3
COTIPOTHB/IEHNE MaTeprasoB. pacTshkeHNH
o JIP. OnipefiesieHrie MexaHUUe CKUX
2  |Pa3pmen 2. MexaHnuyeCKue CBOKCTBa MaTeprasoB. 3
XapaKTepUCTUK 00pa3LIoB MPHU CXKAaTUH
Paspen 3. AHa/nu3 HaNPsKeHHOTO U [1e(POPMUPOBAHHOIO
A p AeopmHp JIP. OnipefienieHre MexaHU4e CKUX
3 |COCTOSHMS CTepyKHEN Ha OCHOBE TUIOTe3bI TI0CKUX 4
o XapaKTepUCTUK 00pa3LioB MPU KPyUeHU!
CeveHuM.
o JIP. OnipefiesieHrie MexaHUUe CKUX
Pasnen 4. IloHATHA 0 TeH30paxX HalPsDKeHUHN U
4 . XapaKTEepUCTHK C MOMOLLbIO JaTUMKOB 3
Jedopmaruii. ['naBHble HanpsDKeHUS.
nedopmaru
JIP. OnipeziesieHre NOHATUA " CJIOXKHOE
Paspen 5. Teopun npounocTtu. CnoxxHoe "
5 corpotuBieHue". PacueT 6amKu npu 4
COTIPOTHBIIEHNE.
KOCOM H3rube
Bcero 3a 3 cemectp 17
6 [Pasgen 6. TeopeTHueckre OCHOBBI pacyeTa ypyrux JIP. OnipeiesieHue MOHATHSA "'CJIOXKHOE 4
CUCTEM. corporusieHue"”. Pacuet
7 23608




NIPOCTPaHCTBEHHO-OPUEHTHUPOBAHHOMN
ENIN
o JIP. OnipeziesieHue MOHATHS "'CTaTUUe CKU
Paspen 7. PackpbITHe cTaTiyeCcKor HeonpeenuMoCTH "
7 HeoripejenuMmas cucrema'. Pacuet 4
METOZIOM CHJI. o
TUTIOBOM CHCTEMBI
JIP. OnpegienieHrie NOHATUSA
8 Paznen 8. YcroitunBoctb. OCHOBHBIE TIOHSATHS. "YcroiturBocTh". PacueT TUNIOBOM 5
ITpoonbHBINA U3THO CTEPXKHS. cucTeMbl (0aKK) Ha MOTEPIO
YCTOMUYUBOCTU
. JIP. Oripesiesienyie roHsTHs "KomebaHust
Pa3zpen 9. Tema 9. KonebaHusi KOHCTPYKIMH, Pe30HAHC, o
KOHCTPYKLIUM, pe30HaHC, K03 duiieHT
9  |ko3ddunmenT guHamMuuHOCTH. VIH)KeHepHasi MeTOAMKA . . 4
o o MHAMUYHOCTH". PacueT TMMOBOU
pacueTa KOHCTPYKLMI Ha ;MHaAMHUYeCKHe BO3/,eNCTBUSI.
CHUCTEeMbI
Bcero 3a 4 cemecTp 17
3.4. CamocrosiTensHas pabora crygenta (CPC)
No Homep u HaMeHOBaHMe pa3jiesa OoBeMm,
Copaepixanue yueOHOro 3alaHuA
n/n AUCIHII/IMHBI 4acoB
Pa3pen 1. OcHOBHBIE TOHATHUSA O PI'P 1a. ITogroroBka K npakthyeckuM 3aHstusm (I'O).
| |MPOYHOCTH, XeCTKOCTH U ycToiiurBoCTH |PellieHHe 3a/jau Ha pacTsbkeHUe - okartue. [ToctpoeHue 10
3/1IeMEeHTOB KOHCTPYKLMH. BBesileHe B |3M10p U NIPOBepKa BHYTPEHHUX CUJIOBBIX (PAKTOPOB.
COTIPOTHB/IEHHE MaTeprasoB. Onpepenenue nepemeltienuit. OgopmiieHue.
PI'P 16. [TogroTtoBka k I'O. Perienue 3aziau Ha KpydyeHue.
2 Pasgen 2. MexaHuueckue CBOWCTBa OripezieneHrie HaTIPsKEHHUH, 1TOZO0D pa3sMepoB 10
MaTepHasoB. TOTIepeYHbIX CeYeHHH M0 YCI0BUIO MTPOUYHOCTH.
Onpepenenuie repemertienuii. OgopmiieHue.
Pazpen 3. AHanu3 HaNPsSPKEHHOTO U PI'P 1B. IToaroroeka k I'O. M3ru6, peiiieHue 3agad.
3 e(OpPMHUPOBAHHOTO COCTOSTHUS OnpezesieHrie HOPMaJ/IbHBIX U KacaTe/IbHbIX HallpsyKeHUH, 10
CTepyKHel Ha OCHOBe T'HITOTe3bl IVI0CKHX|T0A00D pa3MepoB I0MIePeYHbIX CeUeHH 10 YCIIOBUSIM
CeveHuH. npouHoct. OdopmiieHue.
PI'P 2a. ITogroroeka k I'O. 13ru6, auddepeHnmanbHoe
Paspen 4. IToHuaTys o TeH30pax ypaBHeHHe ynpyroi muHun. OnpejeneHye riepeMelleHui 1
4 |HampspkeHuH U fedopmaiuii. [71aBHbIe |YIVIOB MOBOPOTA OA/I0K MPSIMBbIM UHTETPUPOBAHUEM 13
HaTpsDKeHHUs.. Iu(QepeHLMaTbHOIO ypaBHEHUs. Y UeT PaHUUHbIX
ycioBuii. OdopmieHue.
PI'P 26. [TogrotoBka k I'O. I'paduueckoe mocTpoeHue
5 Paspen 5. Teopun npouHocTr. CAOXKHOE [MCXOLHOTO U [JIABHOT'O MJIOCKOTO HAIpsDKEHHOTO 14
COTIPOTHMBIIEHHE. coCTosiHUSL. Bugpl cioxkHOTO conpoTtueienus. [Toabop
pa3mepoB ceueHuid. OgopmiieHue.
Bcero 3a 3 cemecTp 57
PI'P 28. IloaroroBka k I'O. OmnpesienieHre nepemeliieHui
Paspen 6. TeopeTnueckue OCHOBBI
6 crioco6om Mopa. I'py30Basi ¥ eIMHHUUHAS CUCTEMBI. 14
pacuera ynpyrux CUCTEM.
Wurerpansl Mopa, UX MHTErprupoBaHue
. PT'P 3a. [Toaroroska k I'O. IIpuemel cocTaBieHust
Paspen 7. PackpbITHe cTaThyecKkou o . .
7 CTaTU4eCcKH OIpeZie/IMMON 5KBHBAZIeHTHOW pacyeTHOU 14
HeoTpe/ieTMMOCTH MeTOZ,OM CHJI.
cxeMbl. [locneoBaTeIbHOCTD pellieHus 3a/au.
. PI'P 36. [ToaroTtoeka kK I'O. PerieHue 3a7a4 Ha MOTEPIO
Paspen 8. YcroiunBocTtb. OCHOBHBIE N .
8 o yCTOWUYMBO—CTH 110 hopmynam Diiepa, SIcCMHCKOTO 1 14
nioHsATHsL. [IpOAONBHBIN U3rUb CTEPIKHS.
METOZIOM pe/lyKI[1U.
Pazznen 9. Tema 9. Konebanus
A . PI'P 3B. IToaroroeka k I'O. OnpeseneHre cOOCTBEHHBIX
KOHCTPYKLIMH, pe30HaHC, Ko3hduLeHT N
YacToT KojiebaHWi OTHO M JBYXCTETEeHHBIX 3a/jau. YaapHoe
9  |mMHaMHUYHOCTH. VIH)KeHepHas MeTOAMKa 15
N Harpyxenue. KosgpurreHT fUHaAMUYHOCTH TIPU
pacueTa KOHCTPYKLIMM Ha
. HEYTIPYrOM COYAApeHUH U TP BBIHY>KAEHHBIX KOTeOaHUsX.
JVHaMHUueCKue BO3/leHCTBUsI.
Bcero 3a 4 cemecTp 57
8 23608




4. ®OPMbI KOHTPOJIAA OCBOEHUA JNCIHUIL/INHbI

CEMECTP HEJIEJ/IN CEMECTPA
12 3 4 |5 6 7 8 9 11 12 17
PI'P, PI'P, Ortu. o JIP,
PTP, JIP, Bonp.[Jud.3ay, Borp.lng.3av, Otu.|Bonp.Jud.3au, Bonp.dud.3au,
3 Bomp.dud.3au, ap JIP|  JIP, Tecr, P
JIP. Borp. D3 TecT! OrTu. 1o JIP, Bomp. K3 no |JIP, Borip. Ok3 Bormp. 3k3,
’ P: Bomp. Dk3 p: JIP auo. 3au.
4 ap

YcnoBHble 0603HaUEHUS:
¢ JIP — nuarHocThueckast pabora;
¢ PI'P - pacueTHo-Tpaduueckasi paboTa;
¢ Bormp.[ud.3au — Bonpockl K ArdepeHIIMPOBaHHOMY 3a4eTy;
¢ JIP — naboparopHasi pabora;
e Tect — TecT;
e Ortu. 1o JIP — otuer mo JIP;
¢ Bomnp. DK3 — BOINPOCHI K 3K3aMeHY;
o nud. 3au. — AU depeHLIMPOBAHHBIN 3aueT.

TeKyIuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYEHTOB ITPOBOJUTCS B AWCKPETHbIE BPEMEHHbBIE HHTEPBaJIbl B
cnenyromx hopmax:

[MarHocTuueckas pabora;
pacueTHO-Tpaduyeckast paboTa;

BOIIPOCHI K AV epeHIIMPOBaHHOMY 3aueTy;
naboparopHasi pabora;

TECT;

otuet 110 JIP;

BOITPOCHI K 3K3aMeHY.

IIpome)xyTouHas arrecTanus MPOBOAUTCS B GopMax:
nuddepeHLIPOBaHHbIN 3aueT;
JK3aMeH.

23608




5. YYEBHO-METO/JIUYECKOE 1 TH®OPMAIIIOHHOE OBECITEUEHIE
JACHUTITNHBI

5.1. OcHoBHas JiUTepaTypa 1o JUCLIMIUINHe:

1. B. A. Cannukog. . Conpotusiienre matepuanoB. CI16.5T'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2021, 42 3k3.

2. B. 1. ®eonocweB. ConpoTusnenue MmarepuanoB. M.: M3a-so MI'TY um. baymana. 3onotast komuekuus, 2018,
371. pec.

3. E. I. Makapos. . ConpoTuenenue MarepuanoB. CI16.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2020, 192 k3.

4. H.T. ByTtkapeea, M. O. Jle6enes, A. C. I1ap/oB. . PelieHue 3a/1au HauajabHOTO YPOBHS TIO0 COMTPOTHBIEHHIO
marepuanos. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHosa, 2015, 351. pec.

5. H. T. Bytkapeea, M. O. Jlebenee, A. C. I1aBnoB. . PeliieHue 3a/jau cpefiHel CJIOKHOCTH 10 COTTPOTUB/IEHHIO
marepuano. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2016, 351. pec.

6. H. T. Bytkapesa, M. O. JleGezes, A. C. [1aB/oB. . PeliieHue 3a/iau HaYaIbHOTO YPOBHSI IO COTPOTHBIIEHUIO
marepuano. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2015, 37 3K3.

7. H. T. BytkapeBa, M. O. Jlebenes, A. C. ITaBnoB. . Peltienrie 3aau cpejHeii CJIOKHOCTH 0 COTIPOTUBIIEHUIO
marepuanos. CI16.6I'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2016, 60 3k3.

5.2. JonomHUTeNbHAad IUTepaTypa Mo JUCLUIIINHE:
He TpebyeTcsi.
5.3. Ilepuogyueckre U3LaHus:
1. Jedopmanys 1 paspylieHre MaTepuasoB.

5.4. TlepeueHb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTr "VIHTepHeT", He0OXOJUMBIX [I/Isl OCBOEHHSI
IUCLIMTUTAHBI, 3/IeKTPOHHBIE OUOIMOTEUHbIE CHCTEMBI:

1. http://e.lanbook.com/ DBC u3narenscTBa «JIaHb»;
2. http://library.voenmeh.ru/ Bubnmoreka BT TY « BOEHMEX» um. I.®. YctuHoBa — PyHaaMeHTaIbHAS
oubmoreka BI'TY « BOEHMEX» nm. [].®. YcrrHoBa.

CoBpeMeHHbIe MpodeccroHanbHbIe 6a3bl JaHHBIX:

1. https://rusneb.ru — HatpoHasmbHast anekTpoHHast 6ubmioreka (HIB);

2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubmoTeka «KrubepieHrHKa»;
http://www.rfbr.ru/rffi/ru/library - TTomHoTeKkcTOBast 37eKTpoHHasA GubnuoTeka Poccuiickoro GoHa
(byHaMeHTaMbHBIX UCCIe/[0BaHHH.

VH}opMaroHHbIe CTIPABOYHBIE CHCTEMEI:

1. Texskcrept — H(OpMaLIMOHHBIHN MTOPTal TEXHUUECKOTO perynvpoBanusi: Hopmel, ripaBunia, craHaapTel POD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5/l [OCTos
cobcTBenHoM reHeparyu BI'TY "BOEHMEX" um. /. @. YcTHUHOBA;

3. http://www.consultant.ru/- KoncynsradtlIntoc- nHGOpMaIMOHHBIHM TTOpTa MPaBoBOM HHGOPMALUK.

5.5. TIporpamMMHoOe obecrieueHue:

1. Mathcad Prime 3.1;
2. PROView 32; Matlab 2015a SP1.

5.6. lndopmalvioHHbIe TeXHOJIOTHH:

B3auMogeticTBre ¢ obyuarorumucs mocpenctsoM S3MOC Moodle BI'TY «BOEHMEX» uM. [1.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHNYECKOE OBECITEYEHUE JUCIIAIIVINHBI

6.1. JIeKijHOHHBIE 3aHATHA:
1. lHTepakTUBHAas JOCKA.

6.2. IIpakTU4YecKue 3aHATHA:

1. ViHTepakTUBHAs JOCKa;
2. Mathcad Prime 3.1;
3. PROView 32; Matlab 2015a SP1.

6.3. JTabopaTopHbIe 3aHATHA:

1. VIHTepakTUBHAas J0OCKa;
2. Mukpo-tBeppomep ITMT-3;
3. YcTaHOBKH [J1s1 TPOBeZieHUs1 1TabopaTopHbIMX paboT 1o «MeXaHHKa, MOJIeKY/IsIpHast (pr3uKa».

6.4. Ilpouee:

1. pabouee MecTo TiperofiaBaresisi, OCHAI[eHHOE KOMITbIOTEPOM C ZIOCTYTIOM B VIHTEpHET;
2. pabouure MecTa CTY/JIEHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C ZIOCTYIIOM B VIHTEepHET, MpeiHa3HaueHHbIe JIIs]
paboThI B 3/IeKTPOHHOM 06pa3oBaTe/ibHOU Cpee.
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IIpunoxenue 1
K paboueii mporpaMme MCI{HIIIHHbI
COIIPOTUB/IEHUE MATEPHAJIOB

AHHOTanuA padouyeii NporpamMmsbl

HMuctuminaa COITPOTUB/TIEHUE MATEPUAJIOB siBfisieTcst AUCIUTIIMHON 00s3aTe/IbHOM YacTH 0/10Ka
1 mporpaMmbl MOArOTOBKM 10 HampasjeHuto 24.03.01 PakemHble KOMNAeKCbl U KOCMOHA8MUKA. JACLIAIIIMHA

peanu3yetcs Ha (akynerere E Opyxue u cuctembl BoopykeHusi BI'TY "BOEHMEX" um. [].®. YcruHoBa kadepoit
E7 MEXAHUKA JE®OPMINPYEMOI'O TBEPOOT'O TEJIA.

HucuunivHa HallesieHa Ha OpMHUpPOBaHUe KoMnemeHYuli:
OIIK-1 criocoBHOCTh MPUMEHSATh €CTEeCTBEHHOHAyUHble M OOIIEMH)KEHEPHbIE 3HAHHs, METOAbl MAaTeMaTHueCcKOro
aHa/mM3a M MOJENMPOBaHUs, TEOPeTHYeCKOro W 9KCIIePUMEHTaJbHOr0 HWCCIe/iOBaHUsS B INpodeccHOHANBHON
JleATeIbHOCTH.

CO,E[EP)K&HI/IE AUCHUITVIMHBI OXBATbIBAET KPYI' BOIIPOCOB, CBA3dHHBIX C MaTEMaTHKOﬁ, (bHBPIKOfI, TEOPETquCKOﬁ
MEXaHHKOﬁ, MaTepuajioBeleHneM U CIIyXKUT OCHOBOM A4 OCBOEHUA TaKUX [JUCHUIIIMH, KdK MeXaHUKa
KOMITO3ULIMOHHBIX MaTepuaioB, HCIIbITaHHEe KOHCTPYKLH/H‘/JI N3 KOMIIO3UIIMOHHBIX MaTepHas/ioB, MexXaHnuyeCKasd Hu
Cl)I/IBI/IKO-TeXHI/ILIECKaH 06pa60TKa KOMIIO3UIIMOHHBIX MAT€pPUa/IOB, NJWHAMHKA W TIPOYHOCTH KOHCTPYKHHﬁ, OCHOBBI
KOHCTPYUPOBAHHA KOCMHUYECKHUX arlliapaToB U T.I1.

[Tporpammoii JUCLMIIMHBI IPefyCMOTPeHbI ClefyIolie BU/bl KOHTPOJISA:

TeKyIHii KOHTPOJ/Ib YCIIeBaeMOCTH CTY/I€HTOB IMPOBOJUTCS B AUCKPETHbIE BDEMEHHbBIE HHTEPBAJIbI B
ciefiyroLmx gopMax:
e MarHoCTHYecKas pabora;
e pacueTHO-rpaduueckas pabora;
e BOMpOCH K Ar(depeHLIIPOBaHHOMY 3a4eTy;
e jaboparopHas pabota;
* TecT;
e oruet 110 JIP;
®  BOIPOCHI K 3K3aMeHY.

IIpome)xyTouHas arrecTanus MPOBOAUTCS B hopMax:
o muddepeHIIMPOBAHHBIN 3aUeT;
* DK3aMeH.

OO61jast TPyA0eMKOCTh OCBOEHHUS AUCLUIUVIMHEI COCTaBssieT 6 3.e., 216 u. IIporpaMmoii AUCLIUIIIMHEL ITPe/yCMOTPEHBI

JIEKIIMOHHbBIe 3aHATHSA (34 4.), MpakTHUecKue 3aHATHA (34 4.), 1abopaTopHbINA NPAaKTHKYM (34 4.), camoCTosITelbHas
pab6ora ctygenra (114 a).
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IIpunoxenue 2
K paboueii mporpaMme JMCI{HIIIHHbI
COIIPOTUB/IEHUE MATEPHAJIOB

TEXHOJIOI'U 1 ®OPMbI OBYYEHUSA

PEKOMEH}:[aI.[PII/l MO0 0CBO€HHUI0 JUCIIMII/IUHBI VIA CTyJA€HTad

TpyZ0eMKOCTb OCBOEHMSI JUCLIMIIIMHBI cocTaBsieT 216 4., U3 Hux 102 u. ayjuTOpHBIX 3aHATHH, U 114 u.,
OTBeZIeHHBLIX Ha CaMOCTOSITe/IbHYIO paboTy CTyZeHTa.

PekoMeHJAI[MM 10 pacrpefeneHu0 yueOHOr0 BpeMeHH 10 BHAaM CAMOCTOSTeNbHOM paboThl U paszjenam
IUCLIMTUTMHBI TIPUBEZEHbI B Tab/HLIe.

KoHTposb 0CBOeHMsI AUCIMIUIMHBI TTPOU3BOJUTCS B COOTBETCTBHHU C Ilo/IO’KeHHEM O TeKylleM, pyOe:KHOM
KOHTPOJIE YCIIeBaeMOCTH U TIPOMEXXYTOUHOM aTTeCTal[uu 00yYaroIIuXCs.

@opMbI KOHTPOJISI ¥ KDUTEPUH OL{eHWBaHUs NIPUBe/eHb! B PIWIOKeHNH 3 K Paboueii mporpaMme.

Tpya0eMKoOCTB,

HaumeHoBaHue padoThI PekomeHyemas 1uTeparypa uac

Pa3gen 1. OcHOBHbIE IOHATHSA 0 IIPOYHOCTH, JKECTKOCTH H YCTOHUYMBOCTH 3/IeMEHTOB KOHCTPyKLuii. BBeeHue
B CONPOTHUB/IEHNE MaTepHasioB.

B. . ®eogocreB. ConpoTUBIeHHUE
marepuasnos: M.: 3g-so MI'TY um.
Baymana. 3onoras komnekims, 2018 (1-3)
B. A. CanHukos. . ConpoTuB/ieHue
marepuanos: CII6.BI'TY "BOEHMEX"

M. []. @. YerunoBa, 2021 (1,2) 10
H.T. Bytkapesa, M. O. Jlebezes, A. C.
[TaBnog. . PellieHne 3ajau HaYaAbHOTO

YPOBHSI 110 COTIPOTUBJIEHUIO MaTepHaioB:
CII6.BT'TY "BOEHMEX" um. [I. ®.
YcruHosa, 2015 (1,2)
Wroro no pazgeny 1 10
Pa3pen 2. MexaHn4ecKHe CBOMCTBA MaTepHaJioB.

B. A. CaHHUKOB. . COoNpoTHB/IEHHE
marepuanos: CI16.BT'TY "BOEHMEX"
uM. []. @. YcruHoBa, 2021 (1-2)

B. . ®eogocreB. ConpoTUBIeHNUE
Marepuasos: M.: M3x-s0 MI'TY um.
baymana. 3onotas kosutekuus, 2018 (1-3) 10
H.T. Bytkapesa, M. O. Jlebezes, A. C.
[TaBsioB. . Perienue 3aziau HauaabHOIO
YPOBHSI 110 COTIPOTUBJIEHUIO MaTepHaioB:
CII6.BT'TY "BOEHMEX" um. [I. ®.
YcruHosa, 2015 (1,2)

PI'P 1a. [ToaroToBka K mpakTudeckuM 3aHatusm (['O).
Pemienue 3aziau Ha pacTsbkeHHe - oxarve. Iloctpoenue
3MIOP Y TIPOBepPKa BHYTPEHHUX CUJIOBBIX (DaKTOPOB.
Onpenenenue nepemeitienuit. OpopmieHue.

PT'P 16. IoaroroBka k I'O. PeltieHvie 3ajau Ha KpyueHHe.
OrmpefienieHre HaIpsKeHUH, o60p pasMepoB
TIOIePEUHbIX CeueHUH 10 YC/I0BUIO IIPOYHOCTH.
Ornpegenenve nepemertieHuit. OgopmieHue.

Wroro no pa3geny 2 10
Pa3gen 3. AHa/IM3 HaNPsSDKEHHOTO U ie()opMHPOBAHHOT0 COCTOSIHUS CTeP)KHeH Ha 0CHOBE THI0Te3bI IVIOCKUX
ceyeHMil.

B. A. CaHHUKOB. . CollpoTUB/IeHue
Mmarepuasnos: CI16.BI'TY "BOEHMEX"
M. []. @. YcruHoBa, 2021 (4)

H.T. Bytkapesa, M. O. Jlebezes, A. C.
ITaBnog. . PellieHne 3ajau HayaAbHOTO
YPOBHSI 110 COIIPOTHUBJIEHHIO MaTepHasioB:
CII6.BT'TY "BOEHMEX" um. 1. ®. 10
YcruHoga, 2015 (3)

H.T. Bytkapesa, M. O. Jlebezes, A. C.
[TaBnos. . Pemtenue 3asau cpegHeit
CJI0)KHOCTHU IO COINPOTHB/IEHUIO
marepuanos: CIT6.BT'TY "BOEHMEX"
M. []. @. YeruHoga, 2016 (2)

Wroro no pazgeny 3 10
Pa3pen 4. IloHATHSA 0 TeH30pax HanpspkeHUH U AedopManuid. I/1aBHbIe HanpsHKeHUs.

I
13 23608

PI'P 1B. ITogroroBka k I'O. 1U3ru6, pereHue 3azau.
OrnpeiesieHrie HOPMaJIbHBIX M KacaTe/IbHbIX HallPsDKeHUM,
1oZibop pa3mMepoB TIOTIepeUHbIX CeYeHHH 0 yCIOBUSIM
npouHocT. OdopmiieHue.




PI'P 2a. TTogrotoBka K I'O. M3rub6, auddepeHiansHoe
ypaBHeHHe ynpyroi muHun. Ornpe/esieHre riepeMeleHui
Y YIJIOB TIOBOPOTA 0asIoK MPSIMBIM HHTETPUPOBaHUEM
nuddepeHIIaNBHOTO YPaBHEHUS. YUeT IPaHUUHbIX
ycnosuit. OdopmiieHue.

E. I. Makapos. . ConpoTunieHue
Marepuasos: CII6.BI'TY "BOEHMEX"
uM. []. @. Yerunosa, 2020 (3,4)

H. I'. Bytkapeea, M. O. Jlebenes, A. C.
ITaBsioB. . Perenue 3aziau HauaabHOrO

YPOBHS 110 COIIPOTUBJIEHHIO MaTepuasloB:

CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2015 (3)
B. A. CanHukoB. . ConpoTuB/ieHye
Marepuasos: CII6.BI'TY "BOEHMEX"
uM. []. @. YeruHoBa, 2021 (4)

Wroro no pazpeny 4

13

13

Pa3pen 5. Teopuu npouHocTH. C/10)KHOE CONPOTHUB/IEHHE.

PI'P 26. IToarotoeka k I'O. I'padurueckoe nmocTpoeHue
HCXOJHOTO U IVIABHOT'O /IOCKOTO HAITPSDKEHHOTO
COCTOSTHUSL. BH/IbI CIOKHOTO coripoTuBienus. [Toabop
pa3mepoB ceueHuii. OpopmiieHue.

B. A. CanHuKOB. . ConpoTHB/ieHre
Marepuasos: CII6.BI'TY "BOEHMEX"
uM. []. @. YeruHoga, 2021 (5)

H. I'. Bytkapeea, M. O. JleGezes, A. C.
[TaBnoB. . Petienue 3aziau cpegHeit
CJIO’)KHOCTH TI0 COTIPOTHBIIEHHIO
marepuanoB: CIT6.BT'TY "BOEHMEX"
uM. []. @. YeruHoBa, 2016 (1)

H. I'. Bytkapeea, M. O. JleGezes, A. C.
[TaBnoB. . Pelienne 3aau Ha4YaIbHOTO

YDPOBH# T10 COTIPOTUBJ/IEHHUIO MdTepHraioB:

CII6.BI'TY "BOEHMEX" um. 1. ®.
YcruHosa, 2015 (4)

14

Wroro o pasgeny 5

14

Pa3pen 6. TeopeTnueckye 0CHOBBI paciyeTa yNpyrux CHCTeM.

PI'P 28. IToaroTtoBka k I'O. OnpefieneHre nepemelieHUI
cniocobom Mopa. I'py30Basi U eIMHUYHAs] CUCTEMBI.
WuTerpanel Mopa, UX UHTerprpoBaHue

B. A. CanHUKOB. . CoIlpoTHB/IeHUe
marepuanoB: CI16.BI'TY "BOEHMEX"
um. [1. ®. YcruHosa, 2021 (6)
H.T. Bytkapesa, M. O. JleGezes, A. C.
[TaBnoB. . Pemtenyie 3amau cpegHeit
CJIO’)KHOCTHU T10 COTIPOTHBIIEHHIO
Mmarepuasnos: CI16.BI'TY "BOEHMEX"
umM. []. @. YcruHoBa, 2016 (1)
H.T. Bytkapesa, M. O. Jlebezes, A. C.
ITaBnog. . PellieHue 3a/jau HaYaAbHOTO

YPOBHH IO COMMPOTUB/IEHHUIO MaTepHaJIOB:

CII6.BT'TY "BOEHMEX" um. [I. ®.
YcruHoga, 2015 (4)

14

Uroro no pa3peny 6

14

Pa3pen 7. PackpbiTHe cTaTHyecKoi Heonpe/[eJITMMOCTH MeTO0M CHJI.

PI'P 3a. [Togroroska k I'O. IIpreMs! cocTaBieHus
CTaTUYeCKH OTpeJe/IMMON SKBUBA/IeHTHOW pacueTHOM
cxeMsl. ITocienoBaTeIbHOCTD pellleHys 3a/aud.

E. I. Makapos. . ConpoTuBieHve
Mmarepuasnos: CI16.BI'TY "BOEHMEX"
M. []. @. Yerunosa, 2020 (3,4)

B. A. CanHuUKOB. . ColpoTuB/ieHue
Marepuasos: CI16.BT'TY "BOEHMEX"
M. []. @. YcrunHoBa, 2021 (7-8)
H.T. Bytkapesa, M. O. Jlebezes, A. C.
[TaBnoB. . PeieHue 3asiau cpefiHeit
CJI0)KHOCTH TIO COTIPOTHB/IEHUIO
marepuanos: CI16.BT'TY "BOEHMEX"
M. []. @. YeruHoBa, 2016 (2)

14

Wroro no pazpeny 7

14

Pa3gen 8. YcroiiunBocTh. OCHOBHBIE TOHATHUS. [IPO0/IBHBIN H3rH0 CTEPIXKHS.

PT'P 36. IToaroTtoeka k I'O. Pelienue 3aiau Ha MOTEPIO
YCTOWYMBO—CTH 110 opMmysiam Diinepa, ACHHCKOTO U
MeTOZOM pefyKLUH.

14

E. I. Makapos. . ConpoTuBieHye
marepuanos: CI16.BT'TY "BOEHMEX"
M. []. @. YerunoBa, 2020 (4)

B. A. CanHukos. . ColpoTuB/ieHue
marepuasnos: CI16.BI'TY "BOEHMEX"
M. []. @. YeruHoBa, 2021 (8)
H.T. Bytkapesa, M. O. Jlebezes, A. C.
[TaBnoB. . PerteHue 3amau cpegHeit
CJI0)KHOCTH TI0 COTIPOTHB/IEHUIO
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Marepuasos: CII6.BI'TY "BOEHMEX"
um. 1. ®. YcruHosa, 2016 (3)

Wroro no pa3geny 8

14

Pazpen 9. Tema 9. Kosie6aHusi KOHCTPYKIIUH, pe30HaHC, K03 UIMeHT AUHAMUYHOCTU. VIH)KeHepHas

MeETOJHKa pacueTra KOHCprK].[PIﬁ Had fMHaAMH4YeCKHue BO3}.'[EﬁCTBPIﬂ.

PT'P 3B. [Toxgroroeka k I'O. OnpefiesieHre cO6CTBEHHBIX
YacToT KoJieOaHuii OIHO ¥ ABYXCTeTeHHBIX 3a/]ad.
YnapHoe HarpyxeHue. KoadduiieHT JUHaMUUHOCTH
IpY HEYIIPYT'OM COYyZ,apeHUH U TIPU BBIHYKJ|€HHBIX
KOebaHsIX.

E. I. Makapos. . ConpoTuBnieHue
Marepuasos: CII6.BI'TY "BOEHMEX"
uM. []. @. Yerunoga, 2020 (5)

H. I'. Bytkapeea, M. O. Jlebenes, A. C.
[TaBsnioB. . Perienue 3aziau cpegHei
CJI0KHOCTH IO COIPOTHB/IEHUIO
marepuanoB: CIT6.BI'TY "BOEHMEX"
um. 1. @. YcTtuHoBa, 2016 (3,4)

15

Wroro no pa3geny 9

15

15
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IIpunoxenue 3
K paboueii mporpaMme JMCI{HIIIHHbI
COIIPOTUB/IEHUE MATEPHAJIOB

®OH/I OIIEHOYHBIX CPEJICTB

@OH/I, OLIEHOYHBIX CPeCTB, IO3BOJISFOLIE OLEHUTD Pe3y/IETaThl 00yYeHHs 110 JaHHOM AUCLUIUIMHE, BK/IIOYAloT B
cebs:

e IUarHoctuueckas pabora

e pacueTHO-rpaduyeckast paboTa;

e BOIIPOCHI K An(depeHIIPOBAHHOMY 3aueTy;
* TecT;

e jaboparopHas pabora;

e oruet 1o JIP;

* BOIIPOCHI K 3K3aMeHY;

o nuddepeHLIMPOBAHHEBIN 3a4eT;

® 9K3aMeH.

Kpurepumu onjeHuBaHuA

JuarHocTuueckas padora
JuarHocTrueckast paboTa mpoBoauTcs B hopme Tecta B DMIOC Moodle:

¢ IIpY IIPaBU/ILHOM OTBeTe MeHee 4yeM Ha 60% BOIIPOCOB - He aTTecTalys;
e TIpH NPaBWILHOM OTBeTe Ha 60% BOTpOCOB U HoJiee - aTTecTalusl.

PacueTHo-rpaduueckas padora

Pabota npe/icTaB/sieTCsl B IeuaTHOM BH/ie B popMare, Npe/lyCMOTPEHHOM I1a0JI0HOM oTueTa JJabopaTopHOH
paboTe! Wi yactu PI'P. 3aiuTa otyeTa nmpoxoauT B (hopMe OK/Iazia CTyAeHTa 10 BLIOJHEHHOH paboTe ¥ OTBETOB Ha
BOIIPOCHI IIPeroziaBareis.
B cnyuae ecrii ohopmiieHre oTueTa U MoBeJieHre CTYeHTa BO BPeMs 3allUThl COOTBETCTBYIOT YKa3aHHBIM
TpeboBaHMsIM, CTYZIEHT IT0JIyJYaeT MaKCHMa/lbHOe KOyTnueCTBO 6anioB. OCHOBaHUSIMU Ji/IsI CHIDKEHHS KOIJeCTBa
0asi1oB B AuanasoHe OT 5 10 3 SIB/SIOTCS: * HeOPeXKHOe BLINOJIHEHYe, * HU3K0e KaueCTBO rpauyecKoro MaTeprasia
(HeBepHBIM BEIOOD MaciITaba yepTeXkel, OTCYTCTBUE YKa3aHWs eIMHUL] U3MepeHHs Ha rpadukax), OTueT He MOXKeT
OBITb TIPUHST U TTOJJIEXXUT 10PabOTKe B C/Tyvae:
* OTCYTCTBUsI HEOOXOAUMBIX Pa3/esioB, * OTCYTCTBUSI HEOOXOAUMOTO rparuecKoro MaTeprara, * HEKOpPeKTHOM
00paboTKM pe3y/bTaTOB PaCUyeToB.

Bomnpocsi K auddepennupoBanHomMy 3auety
Bonpocs! k auddepenipipoBanHoMy 3adety A0 20 pasmerersl B SVIOC Moodle

Tect

TectoBsie Borpock! (1o 10 B cemectpe) nipuBoasitcs B SMIOC Moodle, a Takke copepkatbcsi B Y MK.
O11eHMBaOTCsl COBOKYTTHOCTBIO MPaBU/IbHBIX OTBETOB B aBTOMAaTHUeCKOM peyKuMe. YYalluiics UMeeT MpaBo Ha
KOPPEKTUPOBKY OLIeHKH OUHO.

JlaGopaTropHas paboTa

JlabGopaTopHsle paboThI B KOJIMUECTBe /10 7 3ar0JIHSITCS B PYKOITMCHOM BH/e, B popMare, Npe/yCMOTPEHHOM
11a6/10HOM OTUeTa 110 JabopaTopHol pabote, puBeieHHOM B Y MK AUCIUI/IMHGI U B METO[UUECKUX YKa3aHUsX K JI.P.
OTueT f0/DKeH cofiep>Karh:
* CBoziHBIe Tab/IUIIBI C pe3y/bTaTaMu H3MepeHHi 1 HeobXoMble rpadyKy;
* PacueT MCKOMBIX BeJIMUMH U UX MOrPeLIHOCTel;
» OKOHUaTe/bHBII pe3y/bTaT C YUYeTOM OLIeHKH MOrpelHOCTel U3MepeHUi U BbIUMC/IeHUH;
* AHanM3 MOJIy4eHHBIX Pe3y/IbTaToB U UX CpPaBHEHHE C Te0peTHUYeCKUMH WM TaO/IMUHbIMY;
* [TucbMeHHbIe OTBETHI Ha BCe KOHTPOJ/IbHbIE BOIIPOCHI (CITMCOK BOMPOCOB MPUBOAUTCS B METOAMUYECKUX YKa3aHUsX K
Ka)x/[oli TabopaTopHoii pabore).

Ortuet no JIP

Ortuet 1o 1abopaTopHOii paboTe MPUHUMAETCS C OLIEHKOU "OT/IMYHO" MPU OTCYTCTBUU 3aMeUaHui K
TOSICHUTE/TbHOM 3aMrcKe 1 2-X MPaBWIBHBIX OTBeTax Ha 2 BOTIpOca 10 TeMe JlabopaTopHOTO 3aflaHusl.
OrTuet 110 1abopaTopHOH paboTe MPUHUMAETCS C OLEHKOM "'XOpOIIo" MPY OTCYTCTBUH 3aMeUaHWH K MOSICHUTETbHOU
3amucKe U 1-M MpaBUJILHOM OTBETE Ha 2 BOIIPOCA M0 TeMe J1abopaTopHOTO 3alaHuisl.
Ortuert 110 1abopaTopHOi paboTe MPUHKUMAETCS C OLIEHKOH "yI0BI€TBOPUTE/ILHO" TTPYA OTCYTCTBUH 3aMeUaHUN K

MOSICHUTE/TbHOM 3armicke U 1-M TIpaBUJIBHOM OTBETE Ha 3 BOIIpOCa 110 TeMe na60paTopHoro 3aJaHuA.

Bonpocsl K 3K3aMeHy
KomtuecTBo Bompocos Ao 30 pa3merriensl B DM1IOC Moodle.
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JAuddepeHiupoBaHHbIH 3aueT

KonuuectBo BOmpocos - 5. OLIeHKY «OTIUYHO» TIO/Ty4YaeT CTYAEHT, MOKA3aBILHi, XOPOIIIKe WIH OTIHYHbIe
3HaHWs BO BpeMs1 yueObl B ceMeCTpe U TIOKa3aBIlIMii Ha 3K3aMeHe ryboKue 3HaHMs TI0 OCHOBHBIM pasfiesiaM Kypca 1
B/IafIleHVe MeTOJAMU PelleHusI 3a/ja4 cpefHedl CJI0KHOCTH.
OLIEHKY «XOPOIIIO» MOyYaeT CTY/EHT, MOKA3aBIIKi, XOPOILHe WIKM OTJIMYHbIE 3HAHUSI BO BpeMs yUeObl B TeueHuUe
ceMecTpa U M0Ka3aBLIM Ha 9K3aMeHe [y0OKHe 3HaHUs 110 OCHOBHBIM PasziesiaM Kypca U BiafieHre MeToAaMu
pelleHys 37IeMeHTapHBIX 3a/1au.
O1LeHKy «y[OBIeETBOPUTE/ILHO» TO/TyYaeT CTYJEHT, TOKa3aBLINM Ha SK3aMeHe 3HaHHS 110 OCHOBHBIM pa3iesiaM Kypca,
Ha 5K3aMeHe TI0JIyUYeH OLIMOOUHBIM pe3y/ibTaT pelleHus 3aiaun, Ho COOJI0AaeTcst IorndyecKast 1jernovka /[eiCTBUi.

JK3aMeH

Tekylijee 3/IeKTPOHHOE TeCTUPOBaHHe UMeeTCs B BHZe 25 TeCTOBBIX 3ajau C UETHIPbMs OTBeTaMU Ha KaXKIYIO.
Heo6xo¥Mo TpaBUIbHO PELNTE 3a/jauy U M0Ka3aTh BePHBIN 0TBeT. Bo3MoskeH ayuTOpHEIH orpoc. OuLeHKy
«OTJIMYHO» TIOTyYaeT CTY[EHT, TTOKa3aBIINi, XOPOLIVe WX OTJIMYHbIE 3HaHUs BO BpeMsl yueObl B CEMeCTpe U
TMOKAa3aBIINi Ha 9K3aMeHe [TyOOKHe 3HaHUs TI0 OCHOBHBIM pa3jiesiaM Kypca Y B/iafieHHe MeToJaMy pelleHus 3a7ad
CpefHel CIIOKHOCTH.
OLIEHKY «XOPOIIIO» MOyYaeT CTY/EHT, MOKA3aBIIKi, XOPOILIHe WIKM OTJIMYHbIE 3HAHUsI BO BpeMs y4eObl B TeueHHe
ceMecTpa ¥ M0Ka3aBLIN Ha 9K3aMeHe [Ty0OKHe 3HaHHs 110 OCHOBHBIM PasziesiaM Kypca U BriafieHre MeToAaMu
pelleHus 37ieMeHTapHbIX 3a/au.
O1LeHKYy «y[OBIeETBOPUTE/ILHO» MO/TyYaeT CTY[EHT, PU yCJIOBUH YCIIEIIHOTO MPOXOKAEHHS TeKYIero KOHTPOJIs
yCITIEBaeMOCTH B (hopMe JUarHOCTUUEeCKOM PabOThI B COOTBETCTBUM C TpaduikoM paszena 4. OLeHKY
«HEeY/IOBJIETBOPUTEILHO» TIO/yYaeT CTYAEHT, MOKa3aBIIHIi HeJOCTaTOYHbIN YPOBEHb 3HAHUM U YMEHUH TP pelleHn!
3ajlau B paMKax yuebHoOro marepuasa. IIpy oTBeTax Ha [IOMOHUTEe/IbHbIE BOIPOCKI AOMYCTH/I MHOTO HEBEPHBIX
OTBETOB.
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[NacriopT oHJa OLIEHOYHBIX CPE/CTB

AypuTopHBIe 3aHATHA B
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Pa3pen 1. OcHoBHBIE
MOHATHUS 0 IPOYHOCTH,
JKeCTKOCTH B PacueTHo-rpaduueckas
YCTOWYHUBOCTH pabora,

2 3 |3;memeHTOB 18 8 3 3 2 10 10 Borpocel k
KOHCTPYKLMIA. I depeHIIPOBaHHOMY
Beepenue B 3a4eTy
CONPOTHUB/IEHUE
MaTepHaJioB.

Tecr,
Pazpen 2. JIaboparopHast paborta,

2 3 |MexaHuuyeckue 20 10 4 3 3 10 10 Bonpocer K
CBOICTBA MaTepHAaJIOB. IudbepeHIMPOBaHHOMY

3aueTy
Paspen 3. Ananu3 PacueTtHo-rpaduueckas
HaNpsHKeHHOT0 U pabora,

2 3 ;[e(])opmnponauﬂorou 2 1 3 4 4 10 10 Ortuer nio JIP,
COCTOSIHHA CTep)KHell Ha Bormpocsl k
OCHOBE TMIOTe3bI IuddepeHLIIPOBAHHOMY
IUIOCKHMX CeYeHUH. 3ayeTy
Pazpen 4. IlousaTus o Tecr,

’ 3 |TeH30pax HaMpsDKeHWH | 1 4 3 4 13 10 JlaboparopHasi pabora,
u gedopmaruii. PacueTtHo-rpaduueckas
I'naBHbIe HaNPsKEHUS. pabora
Paspen 5. Teopun H(bd)eB((e): pSCZIBI;HHOM

2 | 3 |npounoctm.Cnoxmoe | 25 | 11 | 3 | 4 | 4 | 14 10 |WOeP 3a]§1e1?y y
CONPOTHB/IEHHE. Oraer o JIP

Bcero 3a 3 cemecTp 108 | 51 17 17 17 57 50
Pa3pen 6.
TeopeTuueckue 0CHOBBI Pacuerro-rpaduuecian

2 4 26 | 12 4 4 4 14 12 pabora,
pacJyera ynpyrux

Bomnpocel K 3K3aMeHy
CHCTEM.
Pa3pen 7. PackpbiTHe PacueTtHo-rpaduueckas

’ 4 |CTaTHUeCKoi % | 12 4 4 4 14 12 pabora,
HeonpeeIMMOoCTH Tecr,
MeTO/[0M CHJL. JIaboparopHast paborta
Pa3pen 8. PacuetHo-rpadmueckas
YcToHunBOCTb. pabora,

2 4 |OcHOBHBIE IOHATHSA. 28 14 4 5 5 14 12 Borpoctl K 3K3aMeny,
IIpojo/ibHBIN H3ruod Tecr,

CTepPXXHHA.

Ortuet 1o JIP
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Pa3zpen 9. Tema 9.
Konebanus
KOHCTPYKIUH,
Pe30HaHC,

K03 unmeHt
JUHAMUYHOCTH.
HuxeHepHasa MeToUKA
pacuera KOHCTPYKI[UH
Ha [UHaMHYecKue
BO3/IefiCTBHUSA.

28

13

15

14

Borpocel K 3k3ameny,
Otuet no JIP

Bcero 3a 4 cemecTp

108

51

17

17

17

57

50

Bcero no aguciuninHe

216

102

34

34

34

114

100
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OIIK-1

Kpurepum onenuBaHus

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Bonpocbl omkpbimoz2o muna:
Hawuborpiiiee HanpskeHue, [0 KOTOPOTO BBITIOMHSIETCS 3aKOH 1'yKa, Ha3bIBaeTCst

1. HampsKeHWeM TIpY pa3phiBe
2. ripefieJIoM MPOYHOCTHU
3. IpejiesioM TeKyuecTH

4. ripe/ie/IoM IPOIOPLUOHAILHOCTH
Y10 03HAUAeT MaTeMaTHyecKoe BuipakeHne Omax < [6]

1. yciioBue KECTKOCTH
2. 3aKkoH I'yka
3. yC/I0BHe TIPOYHOCTH

4. ko3¢ urreHT 3araca MpOYHOCTH YCIOBHE MMPOYHOCTH
B Kakux TOUKax KOJIbL[EBOTO CeUeHHsT BO3HUKAIOT HaubOJIbIIIMe KacaTe/IbHbIe HAIIPSDKEHUs]
TIPU KPYyUeHUn

1. BO BCex TOUKax CeueHUst
2. B LIEHTpe CeueHus
3. B TOUKax BHeIIIHel TOBePXHOCTHU

4. B TOUKax BHyTpeHHel 10BepXHOCTH

HO KaKOﬁ (l)OpMy]'[e BBIUUC/IAIOTCA MdaKCHUMaAJIbHbIE KaCaTe/IbHbIe HaHpSDKEHI/IH HpI/I II/7IOCKOM
n3ruode

1.6=M/J

2.6=M/W

3. 6 = Q*S orc/ (J*b)

4.6=Q/F

ITo kakoti popmysie BHIUMCISIOTCS MaKCUMabHbIe HOPMaJIbHbIe HATIPSHKEHHS TPU TUI0CKOM
usrube

1.6=M/J

2.6=M/W

3.6 = Q*S orc/ (J*b)

4.6=Q/F

Kak 3amuceiBaeTcs yCI0BHE MPOYHOCTH TPU KPYUYEHUN
1. tmax =Mk max/Jk <[ 1]

2. tmax =Mk max /WK <[ 1]
3MrL/(G*Jk)<[o]

4. tmin =Mk max / (G *Jk) < [O]
JIvHelHas MOCTaHOBKA 3a/jauy COTPOTUB/IEHKS] MaTepPUAIOB MO/IPa3yMeBaer. ..

1. ¢pu3nUecKyr TMHEHHOCTD
2. reoMeTpUUeCKYy!0 JIMHEHHOCTh

3. IPUHLUI CyTepPIIO3UL{UU
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Ne 8

Ne 9

Ne 10

Ne 1l

Ne 2

Ne 3

Ne 4
Ne 5

Ne 6

Ne 7
Ne 8
Ne 9
Ne 10

4. BCe BBILLIENIEPEUUCTIEHHOE
BHyTpeHHss1 ToTeHIManbHast SHeprys 1Py YIIpyro-TjiacTidecKoM e 0OpMHPOBaHUH
CKJ/1a/IbIBAeTCs U3 SHEepruu. . ...

1. usmenenust o6beMa ¥ GOPMBI
2. TIOTeHIMA/IbHON W TUCCUTIAaTUBHOM
3. KHHETHU€eCKOH W TUCCUTIaTUBHOMN

4. HAUero u3 repeyrc/ieHHOT' O BhILIe
HpI/IHL[I/IH HEN3MEHHOCTH HAaUa/IbHBIX Pa3Me€POB IIpeAro/daraet, 4YTo

1. rnepeMelieHus ceueHHUM CTeP>KHA MaJIbl I1I0 CPABHEHHWIO C ero Haud/IbHbIMU pa3MepaMH

2. BJja/Iv OT TOUKU IIPU/IO)KEHHUs1 Harpy3KU pacrpe/iesieHre HarpspKeHWH He 3aBUCHT OT BHZa
Harpysku

3. IUI0CKHMe ToTIepeyHble CeueHusl CTePKHS OCTal0TCs 1ocyie JedopMaliuy TJI0CKUMU U
NeprieHJUKY/ISIPHbIMU €T0 0CH

4. B MecTax MPWIOXKEHUsS BHELITHUX HAarPy30K BHYTPEHHUE CUJIbI B CTEP)KHE U3MEHSIOTCS
CKaykoo0Opa3Ho
B Kakux eJUHUIIAX U3MEPSeTC MEXaHUUeCKOe HarpsDKeHUe

1. B MeTpax
2. Ge3pa3mepHOe
3.BH /M2

4.BH
Bonpocbl 3akpbimoz2o muna:
TTpOYHOCTBRIO TeJIa 3TO CIIOCOOHOCTD TeJla UKW KOHCTPYKI[UH

JIeliCTBHIO BHEITHUX HAarpy30K 0e3 pa3pylieHus

I'urioTesa CIUIOIIHOCTHA MaTepHasa Mpe/roiaraeT, YTo MaTepral 3ar1o/IHseT
00LEM Testa

I'inoTe3a M30TPOIHOCTY MaTpHasla fpejrio/araet, YTo CBOMCTBA MaTepHasa BO BCeX
O/IHAKOBBI
X pYIIKHUMH Ha3bIBAIOTCS MaTepuassl, obiazaromye I/IaCTUYHOCTBIO

I'unoTe3a MI0CKUX CeueHu peAriojsiaraeT, UTO CeUeHUA CTeP>KHSA TIpU
OCTarOTCA IJIOCKUMH U TepIrieHAVKY/IADHBIMUA €ro OCH

OrTHo1eHue HPOAOHLHOI\/’I CHWJIBI K TIJIOIAAH TTOTIEPpEeYHOr'0 CeUeHHs 3TO

HarpsbKeHUe TIpY 0CeBOM pacTsDKeHUU
OTHollIeHre U3MeHeHHs! IJTMHBI K UCXOHOU 3TO nedopMaryis
MeTop TIpUMeEHSIeTCS [ifis OTIpeZie/ieHHs] BHYTPEHHUX CUJT Ha y4acTKaX CTePyKHS
3akoH ['yka oTpakaeT TMHelHY0 3aBUCUMOCTb OT HarpsDKeHUst
Mogynb CBsI3aH C YIVIOM HakK/IOHA y4acTKa yIpyrocTy Ha ivarpaMMme Kpy4yeHust

21



