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PABOYAS ITPOI'PAMMA JUCHUIIJINHBI
COITPOTUBJIEHVUE MATEPUAJIOB

Pa3zpesnbl padoueii nporpamMmsl

1. ITEJI1 OCBOEHUA JUCHATIIHBI

2. MECTO JVUCLHUITJIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHUE NVCHUITIIMHBI

4. ®OPMBI KOHTPOJIA OCBOEHMA JUCHUITIJIMHBI

5. YYEBHO-METOIMYECKOE 1 ”THOOPMAIIMOHHOE OBECITEUEHUWE JUCIHAIIIMHBI
6. MATEPMAJIBHO-TEXHUYECKOE OBECITEUEHUWE JVCLHUIT/IVHBI

TIpunoxxenus K padoueii nporpaMme JUCHUIUITHHBI
o Ilpunoxenuve 1. AHHOTaLUs paboueli IPOrpaMMmbl

o TIpunokenue 2. TexHOMOTHUY U POPMBI OOYUEHS
o Ilpunoxenue 3. ®OH/BI OLIEHOUHBIX CPEZCTB



1. OE/IN OCBOEHUSA JUCLHUII/IMHbI

Ilenbto 0CBOEHUS JUCLIATIIMHEI SIB/ISIeTCS ()OPMUPOBaHUE CJIEYIOLIUX KOMIEeTeHLUI:

OIIK-1 — crmocoOHOCTh TIPUMEHSITh  eCTeCTBEHHOHAy4YHble W OOIeMH)KeHepHble 3HAHUS, MEeTOZbI
MaTeMaTUUeCKoro aHajv3a W MOJe/MpOBaHusl, TeOPeTUUeCKOr0 M SKCIEepPHMEeHTa/JbHOIO MCC/IefloBaHUS B

rpodeCcCHOHAIbHOMN JiesITeTbHOCTH

DOpPMUPOBAHUIO KOMITETEHLUM CITYKUT ZOCTIDKEHVE CIeAYIOMIUX Pe3y/IbTaToB 00pa3oBaHMUs:
OIIK-1

3HAHUS:

TpebOBaHMII K TIPOBEJEHUIO HAyUHO-MCCIeA0BaTebCKUX paboT B 00/7aCTH TPUK/IAZHOM MEXaHWKH Ha
OCHOBe JIOCTV)KEHUH TEXHHUKA W TEXHOJOTHMH, K/JaCCMUeCKUX M TEeXHUUECKHUX TeOpuid W MeTO[O0B, (PHU3UKO-
MeXaHUYeCKHMX, MaTeMaTUYeCKMX W KOMIIBIOTEPHBIX Mojesiel, 00/1a/jaioluX BBICOKOH CTereHbI0 a/|eKBaTHOCTH
peasibHBIM TpOoIieccaM, MallliHaM ¥ KOHCTPYKIIYSIM;

YMeHUsi:

(opmanm30BaTh, pellaTh OL|eHWBaTh W WHTEPIPETHPOBATh NMPUKIAJHYIO 3afady B 001acTu MPUK/IaJHON
MeXaHWKH Ha OCHOBe [OCTM)KEHUM TeXHWKU W TeXHOIOTUM, (QU3MKO-MeXaHUUeCKUX, MaTeMaTUueCcKux u
KOMITBIOTEPHBIX MO/eJiet;;

HAebIKU:
B/1a/leHKs pellleHUA HayuYHO-TeXHUUYeCKUX 34/ia4 B obnactu l'[pHK]'[El,Z[HOfI MeXaHHKH Ha OCHOBe ,Z[OCTI/DKEHI/Iﬁ

TeXHUKHU U TeXHO]’[OFHﬁ, ('.I)PBHKO-MEXEIHI/I‘-IECKI/IX, MaTeMdTUUYeCKUX U KOMIIbIOTEPHBIX MOAEHeﬁ;.



2. MECTO JUCIHUIIJ/IMHBI B CTPYKTYPE OOII BO

Muctumimaa COITPOTUB/IEHUE MATEPUAJIOB siBrisieTcs JUCLUTTMHON 00A3aTe/IbHOM YacTH
0/10ka 1 mporpamMMmebI MOJTOTOBKHM 110 HaripasjieHuto 24.03.01 PakemHble KOMNAEKChbl U KOCMOHABMUKA.

CopepkaHve  JUCLMIVIMHBL  SIBJIIETCS  JIOTUYECKUM  npopopkeHveM  gucuuruivH: BBICIITAS
MATEMATUKA, ®PU3UKA.

Coziep>KaHye JUCLMIUIMHBI - SIB/ISIETCS.  OCHOBOM i ocBoenuss auciuniue: YCTPOUCTBO W
OYHKIIMMOHNPOBAHUE KOCMUNYECKUX AIIITAPATOB.

[TpepBapuTebHBIE KOMITETEHIMH, CPOPMUPOBAHHBIE ¥ 00yUarOI[erocs A0 Hauaia U3y4eHus JUCLIATUIAHEL:
¢ OIIK-1 — CriocobeH rpUMeHsITb eCTeCTBeHHOHayuHble U 00IIeMH)XeHepHbIe 3HaHWsl, METO/IbI

MaTeMaTu4yeCckKoro aHajin3a U MO e/IMpOBaHNs, TeOpeTHuYeCKOro U SKCIieprMMeHTa/IbHOT'0 MCC/I1eJOBaHUA B
l'[pOCbeCCHOHaf[I:HOﬁ AedaTe/IbHOCTU



OO0111ast TPYA0EMKOCTb AUCIUTIIMHEI COCTaBIsAeT 6 3.e., 216 4.

3. CTPYKTYPA 1 COAEPXXAHUE JUCIHUII/INHBI

3.1. Copepxanue (JUAAKTHKA) JUCHUIUITHHBI

KYPC

CEMECTP

HaumeHoBaHue Ppa3fesioB U JUAAKTHYECKHX eTUHHHL]

BCEI'O

AyauTOpHBIE 3aHATHS
B KOHTaKTHoM (opme

BCETO

Jlekuu

JlaGopaTopHbIi
TPAaKTHKYM

IIpakTHUecKne
3aHATHSA

CamocrosTenbHas
paboTa cTygeHTOB

dopmupyemas
KoMIeTeHIusl, %

OIIK-1

Paspen 1. OcHOBHBIE IOHATHSA 0 IPOYHOCTH, XKECTKOCTH H YCTOHYHBOCTH
9/IeMeHTOB KOHCTPYKIIMii. BBeJleHHe B CONPOTHB/IEHHE MaTepHaos. 1.1.
Vijeanusaiysi MaTepuasoB U UX CBOMCTB, FeOMeTpUUECKHX (hOPM, TPAHNUHBIX yC/IOBHI
¥ TEXHUYECKHX KOHCTPYKLMH. AHau3 BHeHuX cil. 1.2. [luddepeHipaibHeie 1
MHTerpasbHble XapaKTepPHCTHKH MTapaMeTPOB B CeUeHHH CTep)KHs. BHyTpeHHHe
ycuus, Harpsbkenust. 1.3. MeToz, ceueHHit J/ist onpe/ieieHust BHyTPEHHUX CHJIOBBIX
akropos. ITocTpoeHue 3mop.

18

10

Pa3pen 2. MexaHuJyecKHe CBOICTBa MaTepuaioB. 2.1. DKcriepuMeHTaIbHO®
onpezie/ieHlie MeXaHNYeCKUX XapaKTePUCTHK MaTepHasoB. JliarpaMMbl PaCTsDKeHHs -
oKarusi, KpydeHust. [TIOHsITHe O TIpe/je/IbHOM M JI0MyCKaeMOM HarlpspKeHHH,

ko3¢ duLenTe 3amaca MpouyHOCTH. 2.2. Criocobb! H3MepeHust HanpsKeHHH 1
ZedopMaliiii, TeH30MeTPUpOBaHNUe.

20

10

10

10

Paspen 3. Ananus I 0 u AeopmMup 0 COCTOSIHMS CTep)KHeil Ha
OCHOBe rUMOTe3bI IIOCKUX cedeHui. 3.1. JIuHeliHOe pacTshkeHHe-OKarue. 3.2.
Yucreiit capur. Kpydenne. CruloniHbIe U TOHKOCTeHHbIe ceueHust. 3.3. ITnockuit
TorepeyHblii U3ru6. BHyTpeHHNe ycuiusi, HanpsbkeHus1, epemeljeHys. HopmasbHble
U KacaTe/bHble HanpsbkeHust. IToHsTye o LeHTpe usruba. 3.4. JuddepenimansHoe
ypaBHeHHUe MPO/I0IbHON 0CH U30THYTOM 6a/ku 1 ero MHTerpupoBaHre. Metog
Haua/bHbIX ITapaMeTpoB.

21

11

10

10

Paspen 4. IToHATHA 0 TeH30pax HaNPsL i U aedop it. [71aBHbIE
HanpsoKkeHus. 4.1. YpaBHeHUs paBHOBeCHsl. YC/IOBHsl Ha TIOBEPXHOCTHU Tesa. TeH3op
MarnbIx feopMarLiyii U TeH30p HampsbkeHNH. 4.2. TeoMeTpuUecKre ypaBHeHHs TeOPUN
yrnpyrocty. 4.3. O6061eHHbI# 3akoH ['yka. [1lapoBoii TeH30p U AeBHaTop.
TloTeHLMaNbHAsK SHEPrUst 3MeHeHus: 06beMa 1 (popMel. 4.4. BUJIbI HAIPSDKEHHOTO
COCTOSIHHSL.

24

11

13

10

Paspen 5. Teopuu npounoctu. C10)kHoe conpoTus/ieHne. 5.1. Teopuu IpoYHOCTH.
Pacuer 1o Hecyueit cnoco6HocTy. PaspyiieHne Matepuanos. IIpe/ie/ibHble COCTOSIHUS
6e3/1eheKTHBIX MaTepUaoB ¥ KOHCTPYKLHi. 5.2. CJI0)KHOE CONPOTHUB/IEHHE, BU/bL:
BHELIEHTPeHHOe PacTsDKeHHe-CKaThe, KOCoi n3rub, n3rub ¢ kpyueHuem u
pactspkenneM. IToctpoeHue HeiiTpabHoit uHMNK. [ToA60p pasMepoB 1o OMAacHBIM
TOYKAM CeueHHs.

25

11

14

10

Bcero 3a 3 cemecTp

108

51

17

17

17

57

50

Paspen 6. TeopeTnueckue 0CHOBBI pacyeTa ynpyrux cucrem. 6.1. IloreHnmanbHas
SHepPrusi BHELHUX ¥ BHYTPeHHUX cu/l. O60611|eHHbIe BHEIHHUe CUJIbI U IepeMellieHN s,
Bo3smoxkHast paboTa BHELIHUX ¥ BHYTPeHHUX CHJL. TIPUHLIMIT BO3MOXKHBIX
niepemelieHuit. Teopema o B3auMHOCTH paboT. KoadyuriieHT! NOAaTIMBOCTY 1
JkecTKoCTH. 6.2. Onpe/ie/ieHne nepeMelleHUid B CTaTUYeCKH OMpe/ie/TMMbIX
CTep)KHEeBbIX CUcTeMax criocobom Mopa.

26

12

14

12

Paspen 7. PacKpbITHe CTaTHYeCKO Heompe/ e THMOCTH MeToA0M CHIL. 7.1.
KanoHnueckue ypaBHeHust Metoza cul. OmpefiesieHre repeMelleHHH B CTaTHYeCKU
HeoIpe/le/IMMbIX CTeP)KHEBbIX chcTeMax. 7.2. IIpsiMast 1 Kocast cummetpust. [IpoBepka
PpelLeHus.

26

12

14

12

Paspen 8. Ycroii Thb. OC! 1e noHsATHsA. IIpofo/IbHBIH H3rub cTepxHs. 8.1.
®dopmysna Oisiepa. BiusiHue rpaHUYHBIX YCIOBHIA. 8.2. DHepreTuuecKuil MeTos,
pacueTa CTep>KHsI Ha yCTOHUMBOCTS. 8.3. @opmyra SicuHckoro. TIpesenst
TIPUMEHUMOCTH (opMyJibl Diinepa. 8.4. TIpoA0ILHO-TIONePeYHbIH H3rHO CTepIKHSI.

28

14

14

12

Pazpen 9. Tema 9. KoneGanus KOHCTPYKLHH, pe30HAHC, KO3 uiueHT

TH. Ul P MeTOJMKA pacyeTa KOHCTPYKIMI Ha
JAMHaMHYecKue Bo3jelcTBHsA. 9.1. VIHepIMOHHBIe HArpy3KH, yueT cTeneHel
cBobGogpl. 9.2. Konebanus rpocTeiiiieii ofHocTeneHHOH cucTeMsl. 9.3. KoadduipeHt
IMHAMUYHOCTH [IPU HEYTIPYToM coyzapeHnd Tei. 9.4. KoneGaHus CHCTEMBI PU
MMIY/IbCHOM BO3/ieHcTBUN. 9.5. BbIHY)K/|eHHble KosleGaHus Py rapMOHUYECKOM U
TPOM3BO/ILHOM BHeIHeM Bo3geiicTBuu. Vnrerpan Jroamesns. KoadourpmeHt
MHaMMYHOCTH NIPY TaPMOHHYECKOM BO3/eHcTBHM. 9.6. VH)KeHepHasi MeTOAMKA
pacueTa KOHCTPYKLH Ha JUHAMUYECKUe BO3/eCTBHSI.

28

13

15

14

Bcero 3a 4 cemecTp

108

51

17

17

17

57

50

Bcero 1o AMCLUIUIMHE

216

102

34

34

34

114

100

3.2. AyAMTOPHBIi NPAaKTHKYM

HaHMeHOBaHHe
pa3jena JUCHUTTHHBI

Homep n

Tema NMPAKTHYE€CKOr'o 3aHATHUA

Oo0nem,

ayA.
yacoB

Pasgen 1. OcHOBHBIE
TIOHSITHSI O IPOYHOCTH,
JKeCTKOCTH U
YCTOWUUBOCTH
3/IeMEHTOB
KOHCTPYKLIUH.
BBegenue B

nedopMariuii.

Tema 1. OKcriepuMeHTanbHOE OIpefie/ieHue MeXaHuue CKAX
XapaKTepUCTUK MaTepuanoB. CriocoObl M3MepeHUst HalpsbKeHH 1

23602




COMpOTHBJ/IEHHE

MaTepuasos.
Pazpgen 2. Tema 2. DkcriepumMeHTa/NIbHOe OrpejesieHre MexaHuue CKUX
2  |MexaHuueckue XapaKTepUCTHUK MaTepuanoB. [lnarpaMMebl pacTsSKeHUs U CKaTHsl. 3
CBOMCTBa MarepuasioB. |TeH30MeTpUpOBaHUe.
Pazpen 3. Ananus
HalpspKeHHOro U Tema 3. OKcllepuMeHTaIbHOe OIlpefie/ieHue MeXaHuyeCKUX
3 nedhopMUPOBaHHOTO  (XapaKTepUCTUK MaTtepuasnoB. KpyueHue. TeHzomeTprpoBaHue. [1nockuii 4
COCTOSIHUSI CTEP)KHEH  |[ToTiepeuHbIi U3rub. YCuus, HanpsDKeHus, TiepeMeltieHus. MeTof,
Ha OCHOBE THIOTe3bl  (Haua/IbHbIX NTapaMeTpPOB.
TIJIOCKUX CeueHui.
Pazgen 4. Ilouatus o
4 |TeHsopax Hanpspkennii | Tema 4. O60CcHOBaHHe KCIIEPUMEHTATBHBIX METOZIOB OTpe/ieIeHusI 4
u fedopmanuii. HampsDKeHUH B U3Ze/TUSIX U3 TI0JISIPU3aLIMOHHO-ONITHYeCKMX MaTepUasioB.
['naBHBIE HarnpsDKeHUs.
Pazgen 5. Teopuu
Tema 5. Cno)kHOe COTIPOTHB/IEHME, pacyeThl Ha MPOUHOCTD.
5 |mpounoctu. CroxkHOe 4
TeH3oMeTprpOBaHUe.
COTIPOTUBJ/IEHUE.
Bcero 3a 3 cemecTp 17
Paspen 6.
TeoA OTHUECKIE Tema 6. O60011I€HHBIE BHEIIIHKUE CUJbI U TlepeMeltieHus. Bo3moxHast
6 p paboTa BHEIIIHUX ¥ BHYTPEHHUX CUJI. [IPUHIUI BO3MOKHBIX 4
OCHOBBI pacueTa o
riepeMelrieHui.
YIPYTUX CUCTEM.
Paspen 7. PackpeiTie
CTaquea(oﬁ P PI'P 3a. ITogroroBka k I'O. IIpuemsl cocTaBieHus CTaTUYeCKA
7 orpe/ie/TMMOM KBUBa/IEHTHON pacueTHOU cxeMbl. [TocieioBaTeIbHOCTh 4
HeonpeJenuMOCTH
peleHus 3azay.
MeTO/IOM CHUJI.
Pazgen 8.
YCTOWYMBOCTS. o .
Tema 8. OnipeziesieHre KpUTHUECKOM CUJTBI TT0 hopmysiaM Jiiiepa u
8  |OcHOBHBbIE TTOHATHSI. . . 5
o AcuHckoro. TH)XKeHepHBIM METOZ, pacyeTa Ha yCTOMYUBOCTb.
ITpogonbHbIH U3rKUb
CTEeP>KHS.
Pazpen 9. Tema 9.
Konebanus Tema 6. O60011IeHHBIE BHEIIHHE CH/bI U TIepeMeliieHust. Bo3MokHast
KOHCTPYKLIUH, paboTa BHEITHUX ¥ BHYTPEHHUX CHJI. [IPUHIUIT BO3MOKHBIX
Pe30HaHC, niepemeitrieHuii. Tema 7. Metop cun. OnipeziesieHue TiepeMelrieHui B
9 K03 uLieHT CTaTUYeCKU HeolpeZie/IMMBIX CTepP)KHeBbIX cCucTemax. Tema 8. 4
JAHAMAYHOCTH. OnpeziesieHre KpUTHUUECKOUM CUJTbI TT0 hopmysiaM Siinepa u ScuHCKoro.
UmkenepHas Metoavka IHXeHepHBIH MeTOZ pacueTa Ha yCcToMunBoCcTh. Tema 9. Konebanust
pacueTa KOHCTPYKLIMM |KOHCTPYKIMM, pe30HaHC, KOIQPULIMEHT AUHaMUUYHOCTH. VIH)XeHepHast
Ha JMHaMUYeCcKHe MeTOZMKA pacyeTa KOHCTPYKLMH Ha JJUHAMUUeCKHe BO3/eHCTBUs.
BO37IeHCTBUS.
Bcero 3a 4 cemecTp 17
3.3. JIaGopaTopHbIi MPAKTHKYM
Ne Oo0neMm,
11/;1 Homep u HauMeHOBaHUe pa3jesia JUCIUIIMHbI Tema /1a00paTopHOro MpPakTHKyMa aypa.
4acoB
Pasgen 1. OcHOBHBIe OHATUSL O IPOYHOCTH, JIP. OnipefienneHre MexaHu4e CKUX
1  PKeCTKOCTH U YCTOMUMBOCTH 3JIEMEHTOB KOHCTPYKIMH. |XapaKTePUCTHK 00pa3iioB MpH 3
BgezieHue B CONPOTHBIEHNE MaTepHaioB. pacTsbKeHUU
. JIP. OnpefienieHe MexaHUUeCKUX
2 |Pa3pen 2. MexaHnuecKue CBOKWCTBA MaTepHUasoB. 3
XapaKTePUCTUK 00pa3IioB IPH CKATHU
Pazgen 3. AHanu3 HarpsHKeHHOTO U
. JIP. OnipefienieHe MexaHUUeCKUX
3 |medopMHUpOBaHHOTO COCTOSIHUSL CTEP)KHEN Ha OCHOBe 4
o XapaKTePUCTHUK 00pa3LioB MPHU KPyUeHUH
TUTIOTe3bl TIJIOCKUX CeueHUi.
o JIP. OnipefienieHie MexaHUUeCKUX
Paspen 4. IlouaTyA 0 TeH30pax HaNpsDKeHUH U
4 . XapaKTEePUCTUK C TTIOMOLLBIO JaTUMKOB 3
nedopmariuii. ['1aBHbIe HalpsHKEeHUS.
nedopMaliu
JIP. OnpegiesieHue MOHATHA "'CJI0KHOE
Paspen 5. Teopun npouHoctu. CrnoxHoe "
5 corpotuBieHure". PacueT 6anky rpu 4
COTIDOTUBJIEHUE.
KOCOM u3rube
7 23602




Bcero 3a 3 cemecTp 17
JIP. OnpegienieHue MOHATHA "'CJI0KHOE
6 Pazgen 6. TeopeTrueckrie 0OCHOBBI pacyeTa yIpyrux  |CONpoTuBieHue". Pacuer 4
CHCTEM. MPOCTPaHCTBEHHO-OPHEHTUPOBAHHOM
Hanku
o JIP. OnipefiesieHre TIOHATHS ' CTaTUYeCKU
Paspen 7. PackpbITHe cTaThyeCKOU HeoIpeieTMuMOCTH "
7 Heorpefenumas cucrema'. Pacuer 4
METOZOM CHJI. o
THUTMOBOM CUCTEMBI
JIP. OnpezienieHrie IOHATHUS
8 Pazpen 8. YcroitumBocTh. OCHOBHBIE TIOHSATHS. "YcroiuuBocTs". PacueT TMIOBOI 5
ITpoonbHbIA U3rUd CTEPIKHSI. cucrembl (DasIKi) Ha TTOTEPIO
YCTOMYUBOCTU
. JIP. Oripenenenvie noHsTus "Konebanus
Pa3zpen 9. Tema 9. KosebaHust KOHCTPYKLIMH, pE30HAHC, .
KOHCTPYKIIUM, pe30HaHC, Ko3hduiueHT
9  |Ko3¢duimeHT fUHAMUYHOCTH. VIH)KeHepHast MeToMKa " o 4
N . IrHaMUYHOCTH''. PacueT TMmoBomn
pacueTa KOHCTPYKLIMH Ha JUHAMUUEeCKHe BO3/eHCTBUS.
CUCTEMBI
Bcero 3a 4 cemecTp 17
3.4. CamocTosTennbHas pabora crygenra (CPC)
Ne Homep u HaiMeHOBaHMe pa3jesa Oobem,
Copepxanue yue0HOT0 3a/JaHUSA
n/n JUCIMIIIMHBI yacoB
Pa3pen 1. OcHOBHBIe OHATHS O
A PI'P 1a. [TogroroBka K npaktuyeckum 3anstusim (I'O).
TPOYHOCTH, JKECTKOCTH U
o Perenue 3aziau Ha pacTsbkeHue - okarue. IToctpoeHue
1  |yCTOMYMBOCTU 371EMEHTOB 10
. 3MIOP Y NPOBepKa BHYTPEHHUX CUJIOBBIX (PAKTOPOB.
KOHCTPYKUMH. BBesieHne B o
Onpepenenue repemelrieHnid. OdopmiieHue.
COIPOTHUB/IEHHE MaTepuasoB.
PI'P 16. IToaroTtoBka k I'O. Perienue 3ajau Ha KpyueHUe.
9 Pazpen 2. MexaHrnuecKue CBOWCTBa OnpeeneHue HaMPsDKEHUH, 11000p pasMepoB 10
MaTepuasoB. TOTIepeUHbIX CeUeHUH 0 YC/I0BUI0 TIPOYHOCTH.
Onpenenenuie nepemelriennit. Odopmienue.
Pa3pen 3. AHanu3 HanpsyKeHHOIO U PT'P 1B. [TogroroBka kK 'O. M3rub, pereHve 3azad.
3 ZIe(OpPMHUPOBAHHOTO COCTOSTHHUS OrnpegesieHre HOpMasbHBIX U KacaTelbHbIX HallpshKeHUH, 10
CTep)KHel Ha OCHOBE TUTIOTe3bl nozibop pa3mMepoB TOTIEPEUHbBIX CeUEHUH 10 YCIOBUAM
MJIOCKUX CEeYeHUM. ripouHocti. OdopmieHue.
PI'P 2a. IToaroroBka K I'O. 1U3ru6, auddepeHiipaabHoe
Paspgen 4. IlouaTus o TeH30pax ypaBHeHUe ynpyroil muHuu. OnpeieneHue nepeMeleHUi
4  |HaripspkeHMH ¥ AedopManyii. [ 1aBHBIe M YIJIOB MOBOPOTA 0aoK MpsSMBIM UHTETPUPOBaHUEM 13
HarpspKeHHUs.. nuddepeHLIManbHOTO YpaBHEHHS. YUeT rPaHUYHbIX
yciioBuit. Odopmienue.
PI'P 26. IToaroToBka k I'O. I'padrueckoe mocTpoenue
5 Paszgen 5. Teopyu MpOYHOCTH. HWCXOLHOTO U I7IaBHOI'O TJIOCKOTO HATPSHKEHHOTO 14
CJ10’)KHOE COTIPpOTHBJIEHME. cocTostHYsL. BuibI cioykHOTO corpoTuBenust. [Togbop
pa3mepoB cedeHuil. OdopmeHue.
Bcero 3a 3 cemecTp 57
PI'P 28. IToarotoBka k ['O. OnpeneneHue nepeMellieHAN
Paspen 6. TeopeTueckue 0OCHOBBI
6 criocobom Mopa. I'py30Bast ¥ eJMHUYHAS CHCTEMBI. 14
pacuera ynpyrux CUCTeM.
WuTerpansl Mopa, UX UHTerpupoOBaHue
o PI'P 3a. [Togroroeka k I'O. IIpuemel cocTaBieHus
Paszgen 7. PackpeiTue ctatuyeckomn o . .
7 CTaTUYeCKH OrpeZieIMMOM 5KBUBA/IEHTHOM pacyeTHOM 14
HeonpeJeIMMOCTA MeTOZIOM CHJI.
cxeMbl. ITocneoBaTenbHOCTE pellieHys 3aau.
Pa3zzen 8. YcroiiunBocth. OcHoBHbele  |PT'P 36. IToarotoBka K I'O. PelrieHue 3a/jau Ha MOTEPIO
8  |monsTus. [TpopobHBI H3rubd YCTOMUYMBO—CTH 10 (popMynaM Ditiepa, SIcUHCKOro U 14
CTepIKHS. METOZIOM peyKL1H.
Pasznen 9. Tema 9. Konebauus
A . PI'P 3g. IToaroroeka k I'O. OnpesenieHre coOOCTBEHHBIX
KOHCTPYKLIMH, pe30HaHC, .
YacToT KosiebaHUH OZIHO M IByXCTeleHHBIX 3ajiau.
K03(pULIMEeHT TUHAMUYHOCTH.
9 YnapHoe Harpyxenue. KoadduimeHT THHAMAYHOCTH 15
VuxeHepHas MeTOMKa pacuera
o TIpY HEYIIPYI'OM COyZ,apeHUU U NIPY BBIHY)KJ€HHbIX
KOHCTPYKLIMW Ha IMHAMUYeCKre
5 KOebaHusX.
BO37IeliCTBUSI.
Bcero 3a 4 cemecTp 57
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4. ®OPMbI KOHTPOJIAA OCBOEHUA ANCHUIT/IMHbBI

CEMECTP HEJEJ/IN CEMECTPA
1{2 3 4 |5 6 7 8 9 10/ 11 12 1314/ 15 |16 17
PTP, EETCII’ Otu. no JIP,
3 PI'P, JIP, 1P PI'P, Bomp.dud.3au, vy Otu.|Bonp.Jud.3ay, o ’ 11P|Bon HH ) 3.5’111
Bonp.Jud.3au|Tect Bonp.Jud.3au JIP, Tect o JIP p- B
JIP, mud. 3au.
JIP
JIP
Oru OTu.
Ortu. o JIP, Tect, Bomp. : o Ortu. 1o JIP,
4 JIP, Bomip. Ok3|Tect| |OP Borp. Jx3 ks, JIP ap E(I)) JIP, Bonp. 3K3 TP, pill Bomp. Jx3
Tect

YcnoBHbie 0003HAUEHUS:
e [IP — muarHoctuueckas pabora;
e PI'P — pacuetHo-rpacduyeckast pabora;
e Bonp.[Jud.3au — Bonpock! K JudQepeHLIPOBAHHOMY 3aueTy;
o JIP — naboparopHast paboTa;
e Tect — TecT;
e Ortu. nio JIP — otuer mo JIP;
¢ Bormp. DK3 — BONpPOCHI K 5K3aMeHY;
e nud. 3au. — qudQepeHIINPOBAHHBIN 3aUeT.

TeKyuyii KOHTPO/Ib YCII€BAeMOCTH CTYEHTOB MPOBOJMTCS B AUCKPETHBIE BPEMEHHbIE NHTEPBA/Ibl B
cnepyromux popmax:
e UarHocTuueckas pabora;
e pacueTHo-rpaduueckasi paboTa;
*  BOIPOCHI K AUt PepeHIIMPOBAHHOMY 3aueTy;
o jaboparopHast pabora;
* TECT;
e ortuet 110 JIP;
*  BOIPOCHI K 9K3aMEHY.

IIpoMexyTouHas arTecTalusa MPOBOAUTCS B opMax:

e u(QepeHLUPOBAHHbIN 3a4eT;
e 3K3aMeH.
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5. YYUEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
TUCHUTIIVHBI

5.1. OcHoBHasi IMTeparypa 1o AUCLUTUINHE:

1. B. A. CannuikoB. . ConpotuBneHne Marepuasnos. CII6.5I'TY "BOEHMEX" um. []. ®. YctrHoBa, 2021, 42

IK3.

2. B. 1. ®eogocweB. Conporusienue marepuanos. M.: U3g-so MI'TY nm. baymana. 3onoras konnekuus, 2018,
3J1. pec.

3. E. I. Makapog. . Conpotusnenue Marepuaios. CI16.6I'TY "BOEHMEX" um. [I. ®. YctuHoga, 2020, 192
9K3.

4. H. T BytkapeBa, M. O. Jlebeze, A. C. T1aBnoB. . Pemienue 3ajau Haua/IbHOTO YPOBHS TI0 CONPOTHUBIIEHHIO
marepuanoB. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015, 371. pec.

5. H. T". BytkapeBa, M. O. Jlebezes, A. C. [1aBnoB. . PemieHnie 3amau cpeiHel CI0KHOCTH 10 COTTPOTUBIIEHUIO
marepuanoB. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016, 371. pec.

6. H. I. BytkapeBa, M. O. Jlebezes, A. C. [1aBnoB. . Pemiennie 3azau Ha4aLHOTO YPOBHS 110 COTIPOTHBJIEHUIO
marepuanoB. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoea, 2015, 37 3K3.

7. H. T. bytkapeBa, M. O. Jlebenes, A. C. I1aBsnoB. . Pemerne 3aau cpeiHe CJI0KHOCTH TI0 COTTPOTUBIIEHUIO
marepuanoB. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016, 60 3K3.

5.2. JlonosiHUTeIbHAS JIATEpaTypa 0 AUCLIATIINHE:
He TpelyeTcsl.
5.3. [lepropnueckue U3aHus:
1. Jedopmaiiusi ¥ pa3pylleHue MaTepraoB.

5.4. TlepeueHb pecypcoB WH(MOPMAaI[HOHHO-TeIEKOMMYHHUKALIMOHHOMN ceTd "MHTepHeT", He0OX0qUMBbIX /IS
OCBOEHWS AUCLUTTAHEI, 3/IeKTPOHHBIE OMOINOTeUHbIe CHCTEMBI:

1. http://e.lanbook.com/ 3BC usznarenbcTBa «JIaHb»;
2. http://library.voenmeh.ru/ bubmioreka BI'TY «BOEHMEX» um. [].®. YctuHoBa — ®yHpaMeHTabHAs
oubnuoreka BT TY « BOEHMEX» uM. [1.®. YcTHUHOBA.

CoBpemeHHbIe TIpodeccroHaIbHBIe 0a3bl JaHHBIX:

1. https://rusneb.ru — HaioHanbHast 3/ekTpoHHast 6ubnuoreka (HOB);

2. https://cyberleninka.ru/ - Hayunast s;mekTponHas 6ubmioreka « KubepieHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcToBast 3/1eKTpoHHast 6ubMoTeKa Poccuiickoro doHma
(dhyHZaMeHTaTBbHBIX UCCTIeN0BaHUH.

I/IHd)OpMaLH/IOHHbIe CIIpABOYHbIE CUCTEMBbI:

1. Texakcnept — VIHGpOpPMaIIMOHHBINM TIOPTaI TEXHIUECKOTO peryupoBanusi: HopMel, TipaBuia, craHapTsl Pd;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l 'OCToB
cobctBenHo reHepatiuu BITY "BOEHMEX" um. []. ®. YcTHHOBa;

3. http://www.consultant.ru/- Koncynsrantlitoc- nHdopMalMoHHBIN TTOpTasl PaBoBOM MHGOPMALIUH.

5.5. [IporpammMHOe obecreueHue:

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

5.6. HdopMaliMoHHbIe TEXHOIOTUU:

B3auMo/ielicTBre ¢ obyuarormmucs nocpeacteoMm SMOC Moodle BT TY «t BOEHMEX» um. 1.®. YcTuHOBA.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYHEHUE JUCLHUII/IMHbI

6.1. JIekKijuoHHbIE 3aHATHA:

1. VIluTepakTUBHasA JOCKA.

6.2. IlpakTHUeCcKue 3aHATHSA:

1. lHTepakTUBHAas [OCKa;
2. Mathcad Prime 3.1;
3. PROView 32; Matlab 2015a SP1.

6.3. JTabopaTopHbIe 3aHATHUS:

1. luTepakTyBHAas 4OCKa;
2. Muxpo-tBepgomep ITMT-3;
3. YcTaHOBKY [17151 TIPOBeieHUst TabopaTopHbINX paboT Mo «MeXaHUKa, MOJIEKy/IsIpHast QU3UKa».

6.4. Ilpouee:

1. pabouee MecTo IpernozaBaresisi, OCHaIlleHHOe KOMITBIOTEPOM C JOCTyToM B IHTepHeT;
2. pabourie MeCTa CTY/IeHTOB, OCHAIL|EHHbIE KOMITLIOTEPAMHU C JOCTYIIOM B VIHTEPHET, Npe/iHa3HAYeHHBIE [I/is
paboThI B 37IEKTPOHHOM 06pa3oBaTebHOMN cpeje.
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IIpunoxenue 1
K paloueii mporpaMMe JHUCIHIIMHBI
COITPOTUB/IEHUE MATEPUAJIOB

AnHoTanusa padoyel mporpaMMsI

Muciuryinia COIMPOTUB/IEHUE MATEPUAJIOB siBisieTcsl JUCLUIUIMHON 00MA3aTe/IbHOM 4acTH
oioka 1 mporpaMMel MOATOTOBKM 10 HampasieHuto 24.03.01 PakemHble KOMNAeKCbl U KOCMOHABMUKA.
HOucturniimHa peanusyetcss Ha (akynsrete E Opykue u cucteMsl BoopykeHuss BI'TY "BOEHMEX" um. [1.®.
YcrunoBa kadeapoit E7 MEXAHUKA JEOOPMUPYEMOI'O TBEPAOI'O TEJIA.

IucnyruivHa HalesieHa Ha () OpMUpOBaHUe KomnemeHyuil:
OTIK-1 crocobHOCTh NPUMEHSITh €CTeCTBEHHOHAYUHbIE U OOLEUH)KEHEPHbBIE 3HAHUS, METO/bl MAaTEMATHUeCKOTO
aHa/iM3a W MOJe/JMPOBAHUS, TEOPeTHUeCKOr0 M SKCIIepUMEHTA/TbHOrO0 HCC/Ie/joBaHUs B MpogeCcCHOHAIbHON
JlesATeIbHOCTH.

Cofep>kaHue AWCLMIVIMHBL 0XBaTblBaeT KPYr BOIIPOCOB, CBSI3aHHBIX C MaTeMaTHKOM, (U3MKOW, TeopeTHueCKOi
MeXaHUKOM, MarepyasjoBelleHHeM M CIY)KUT OCHOBOM [/ OCBOEHMS] TakKMX J[JUCLUIUVIMH, KaK MeXaHHWKa
KOMIIO3WLIMOHHBIX MaTepuasioB, UCIbITaHWe KOHCTPYKLMHA U3 KOMIIO3WL[MOHHBIX MaTepuasioB, MexaHuuecKas U
(u3mko-TexHUUeCcKass 06paboTKa KOMMO3UIIMOHHBIX MATepPHasioB, JUHAMUKA U MPOYHOCTh KOHCTPYKIIUH, OCHOBBI
KOHCTPYMPOBaHUS KOCMUUECKUX arlaparoB U T.01.

[TporpaMmoii AUCLIMITIMHBI TPelyCMOTPEHEI Ciefyollre BUABI KOHTPOJIS:

TeKyuyii KOHTPO/Ib YCII€BAeMOCTH CTYIEHTOB MPOBOJUTCS B AUCKPETHBIE BDEMEHHbBIE NHTEPBA/IbI B
cnenyronmx hopmax:
e UarHocTuueckas pabora;
e pacueTHO-rpaduueckasi paboTa;
*  BOIPOCHI K AUt PepeHIIMPOBAHHOMY 3aueTy;
o jaboparopHast pabora;
* TECT;
e otuet 110 JIP;
*  BOIPOCHI K 9K3aMEHY.

IIpome)xyTouHas aTrTrecTamysa NPOBOAUTCS B opMax:
e u(QepeHLUPOBAHHbIN 3a4eT;
e 3K3aMeH.

OO1mast  TPYZIOEMKOCTb OCBO€HHS] AUCLMIUIMHBI COcTaBnisieT 6 3.e., 216 u. IIporpamMMoil [JUCLIATUTAHBI

TIPelyCMOTPEHBI JIEKITUOHHBIE 3aHATHs (34 4.), TpakThUuecKue 3aHaTusA (34 4.), 1abopaToOpHbBIN NPaKTUKYM (34 4.),
camocTosiTeNbHas pabota crygenTa (114 a).
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IIpunoxenue 2
K paloueii mporpaMMe JHUCIMIIHHBI
COITPOTUB/IEHUE MATEPUAJIOB

TEXHOJIOI'MU 1 ®OPMbI OBYUEHUA

PexomMeHAQI[HH 110 0CBOEHHIO JUCLUILIHHGI JI/Is CTYAEHTA

TpynoeMKoCTb OCBOEHUSI AUCLUMIUIMHBI cocTaBsieT 216 4., u3 Hux 102 4. ayJUTOPHBIX 3aHATUH, U 114 4.,
OTBeJJleHHbIX Ha CaMOCTOSITE/IbHYIO Pab0Ty CTyAeHTa.

PekomeHzalmy Mo pacripefie/ieHHI0 yueOHOTO BpeMeHH 0 BHJjaM CaMOCTOSITeTbHOW paboThl M paszenam
JOVICLIVTIIMHBI TTPUBeJIeHbI B Tabiuile.

KoHTpO/Ib OCBOEHMUS AUCLIMIUIMHBI TIPOU3BOAUTCSA B COOTBETCTBUU C TTO/IOKEHUEM O TEKYILEM, PyOeXHOM
KOHTPOJIe YCIIeBaeMOCTH M TTPOMEKYTOUHOM aTTecTariuy 00yJaroIuxcs.

@DopMbI KOHTPOJISI ¥ KPUTEPUH OLIeHUBAHKS TIPUBeJeHbI B TIPUIOKeHHH 3 K Paboueii mporpamme.

TpyaoemMKoCTD,

HanmeHoBaHue padoThI PekomeHayeMas iuTeparypa wac

Pa3pen 1. OCHOBHBIe NOHATHA 0 MPOYHOCTH, XKECTKOCTH U YCTOMYHBOCTH 3/IEMEHTOB KOHCTPYKIMH.
BBejeHue B cONpOTHB/IEHNE MaTepUaioB.
B. U. ®eopockes. ConpoTuBiieHue
Marepuanos: M.: U3g-so MI'TY um.
Baymana. 3onotas kosnekuus, 2018 (1-

3)
PI'P 1a. [TogroroBka K npaktudyeckum 3anstusm (I'O). B. A. CannHukoB. . ConpoTHBIeHHe
Perienre 3aiau Ha pacTsbkeHue - okatue. [Tocrpoenue | marepuanor: CI16.5TTY "BOEHMEX"
10
3TMI0P Y NPOBepKa BHYTPEHHUX CUJIOBBIX (PAKTOPOB. uM. []. @. YcruHosa, 2021 (1,2)
Onpepenenue repemeitieHnid. OdopmiieHue. H. I. Bytkapega, M. O. Jle6ezes, A. C.

ITaBnog. . PelieHne 3a/jau HauaabHOTO
YPOBHS 110 CONPOTUBIIEHUIO Marepua’sos:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoga, 2015 (1,2)

Wroro no pasgeny 1 10
Pa3aen 2. MexaHnueckye CBOMCTBAa MaTepHasioB.

B. A. Cannukos. . ConpoTuBieHue
MarepuanoB: CI16.BI'TY "BOEHMEX"
uM. []. @. YcruHoBa, 2021 (1-2)

B. . ®eogocreB. ConpoTUBIeHNEe
MarepurasioB: M.: 3g-s8o MI'TY um.
Baymana. 3onoras komnekuus, 2018 (1-
3)

H. T Byrtkapesa, M. O. Jlebenes, A. C.
[TaBsioB. . PerieHue 3asau HauyaIbHOTO
YPOBHSI 110 COTIPOTUBJ/IEHUIO MaTepUasoB:
CII6.BT'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2015 (1,2)

Wtoro no pasgeny 2 10

Pa3pen 3. AHa/IM3 HanPsHKeHHOro U je¢opMHUPOBAaHHOTO COCTOAHHUS CTEP)KHElH Ha OCHOBE IUIOTEe3bI
IIOCKHX CeYeHHH.

PI'P 16. IToaroroBka k I'O. Periennie 3asau Ha
KpyueHue. Ornpe/iesieHre HaNpsDKeHWH, TI0g00p
Pa3MepOoB MOTIePeYHbIX CeUeHUH 10 YCIOBUI0
nipoyHocTH. OrpefieneHrie repeMereHUH.
Odopmnenue.
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PT'P 18. [ToarotoBka k I'O. W3rub, pelieHue 3ajau. B. A. Cannukos. . ConpoTuBieHue 10
OrnpesiesieHre HOPMAaIbHBIX U KacaTesIbHbIX MarepuanoB: CI16.5I'TY "BOEHMEX"
HaMpspKeHHH, 1o00p pa3MepoB MOMEePeUHBIX CeUeHUH uMm. 1. ®@. YcruHoBa, 2021 (4)

T0 yC/JI0BUSIM IpouHocTH. OdopmieHue. H.T. Byrtkapesa, M. O. Jlebeznes, A. C.

ITaBsioB. . PemeHue 3a1au Ha4a/IbHOTO
YPOBHSI 10 COTIPOTUBJ/IEHUIO MaTepUasioB:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2015 (3)

H. I. Bytkapega, M. O. Jle6ezes, A. C.
[TaBnoB. . Pemenue 3aziau cpegHeit
CJIOXKHOCTH T10 COTIPOTUBJIEHHUIO
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MarepuanoB: CIT6.BI'TY "BOEHMEX"
uM. [. @. YctuHoBa, 2016 (2)

Wtoro no paszeny 3 10
Pa3zpen 4. IToHsITHA 0 TeH30pax HanpshKeHU# U fedopmanuii. [1aBHbIe HanpsHKeHUA.
B. A. Cannukos. . Conporus/ieHnue
MarepuanoB: CIT6.BI'TY "BOEHMEX"
uM. . @. YcruHoBa, 2021 (4)
PI'P 2a. ITogroroeka k I'O. M3ru6, auddeperipansHoe E. I. Makapos. . ConpoTuBieHue
ypaBHeHue yrpyroii iuHud. OnpeseneHue Marepuanos: CI16.5I'TY "BOEHMEX"
repeMel[eHni ¥ YIJIOB TIOBOpPOTa 6a/ioK MPsIMbIM umM. [. @. YcruHoBa, 2020 (3,4) 13
VHTerpupoBaHueM aviddepeHIaIEHOTO ypaBHEHHS. H. I'. Bytkapega, M. O. JleGezes, A. C.
YueT rpaHUuHbIX ycaoBuil. OdopmieHue. ITaBnos. . Pemenue 3azia4 HauaAbHOIO
YPOBHSI 10 COTIPOTUBJ/IEHUIO MaTepUasoB:
CII6.FT'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2015 (3)
Wroro no paszeny 4 13
Pazpen 5. Teopuu nnpounocTu. C10)kHOe CONPOTHUB/IEHHE.
B. A. Cannukos. . Conporus/eHue
MarepuanoB: CIT6.BI'TY "BOEHMEX"
uM. . @. YcruHosa, 2021 (5)
H. I'. Bytkapega, M. O. Jle6ezes, A. C.
PI'P 26. IToaroroska K I'O. I'paduueckoe rmocTpoeHue Tasos. . Peiuenue 3a/iad cpe/ed
HCXOJHOTO U IJIaBHOT'O TJIOCKOTO HAaIPS’KeHHOTO CIOKHOCTH TO COMPOTHB/ICHIIO
Marepuanos: CI16.5I'TY "BOEHMEX" 14
COCTOSTHHSI. BH/IbI C/IOKHOTO COMpoTHB/eHust. [Tog6op
N uM. []. @. YcruHosa, 2016 (1)
pa3smepos ceuernii. Odopmrenue, H.T. byrtkapesa, M. O. Jlebepnes, A. C.
ITaBnos. . Pemenuve 3azia4 HauaabHOIO
YPOBHSI 10 COTIPOTUBJ/IEHUIO MaTepUasoB:
CII6.FT'TY "BOEHMEX" um. [I. @.
YctrHoBa, 2015 (4)
Wrtoro no pasgeny 5 14
Paspes 6. TeopeTnuecKkne 0CHOBBI pacyeTa yIpyrux CUCTeM.
B. A. Cannukos. . Conporus/eHue
MarepuanoB: CIT6.BI'TY "BOEHMEX"
uM. [. @. YcruHoBa, 2021 (6)
H. I'. Bytkapega, M. O. Jle6ezes, A. C.
[TaBsnoB. . Perrenue 3azjau HauaIbHOTO
PT'P 2B. IloaroroBka k I'O. Onpegnenexuve YPOBHS 10 COIIPOTUBJIEHUIO MaTeprasoB:
nepemelntieHnii criocobom Mopa. I'py3oBast u eguanunass) CII6.BT'TY "BOEHMEX" um. [I. @. 14
cuctemsl. IHTerpassl Mopa, ux UHTerprupoBaHue YctuHoBa, 2015 (4)
H. I'. Bytkapega, M. O. JleGezes, A. C.
[TaBnoB. . Pemenue 3aziau cpegHeit
CJI0’KHOCTHU T10 COMPOTHUB/IEHUIO
MarepuanoB: CIT6.BI'TY "BOEHMEX"
uM. [. @. YcruHoBa, 2016 (1)
Wrtoro o pasgeny 6 14
Pa3aen 7. PackpbiTHe CTaTHYeCKOM Heompe/eJTMMOCTH MeTO{0M CHJI.
B. A. Cannukos. . Conporus/ieHnue
MarepuanoB: CIT6.BI'TY "BOEHMEX"
umM. []. @. YcruHoBa, 2021 (7-8)
E. I. Makapos. . ConpoTuB/ieHue
PI'P 3a. ITogroroBka k I'O. IIpuems! cocrasienus Mmarepuasnos: CII6.5I'TY "BOEHMEX"
CTaTU4YeCKH OTpe/ie/ITMMOM SKBUBAJIEHTHOM pacueTHOM um. [J. @. YcruHoBa, 2020 (3,4) 14
cxeMsl. [loceioBaTenbHOCTS peleHus 3az,au. H. I'. Bytkapega, M. O. JleGezes, A. C.
[TaBnoB. . Pemienuve 3aziau cpegHeit
CJIO’KHOCTH I10 COTIPOTUBJIEHHUIO
MarepuanoB: CIT6.BI'TY "BOEHMEX"
uM. []. @. YcruHoBa, 2016 (2)
Wroro no paspeny 7 14
Pa3gen 8. YcroiiunBoCcTh. OCHOBHBIE MOHATHSA. IIPOAOIBHBINA H3rub CTEP)KHSA.
PI'P 36. IToaroTtoBka k I'O. Perienue 3a/ja4 Ha MOTEpIO E. I Makapos. . ConpoTuBieHue 14
YCTOMUMBO—CTH 110 popmysiam Ditsiepa, ACHHCKOTO U MarepuanoB: CIT6.BI'TY "BOEHMEX"
MeTO[IOM pelyKLIUH. uM. . @. YcruHosa, 2020 (4)
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B. A. CannukoB. . ConpoTHBIeHHUe
marepuasos: CI16.BT'TY "BOEHMEX"
uM. []. @. YcruHora, 2021 (8)

H. I'. Bytkapega, M. O. JleGezes, A. C.
[TaBnoB. . Pemenue 3aziau cpegHeit
CJI0’KHOCTH T10 CONPOTHB/IEHUIO
MarepuasoB: CI16.BI'TY "BOEHMEX"
uM. . @. YcruHoBa, 2016 (3)

WTtoro mo pazzgeny 8

14

Pa3gen 9. Tema 9. Kosie0aHHs1 KOHCTPYKIIHIA, pe30HaHC, KO3 puiueHT AMHAMUYHOCTH. H)KeHepHas
MeTOJUKa pacuera KOHCTPYKI[UH Ha JUHAMUYeCKHe BO3[AeHCTBHA.

PI'P 3B. [Toaroroeka k I'O. OmnpeziesieHre cOGCTBEHHbBIX
YacTOT KojiebaHUi OIHO U IBYXCTEIeHHBIX 3a/au.

E. I. Makapos. . ConpoTuB/ieHue
marepuasos: CI16.BT'TY "BOEHMEX"
uM. []. @. YcrunHora, 2020 (5)

H. I'. Bytkapega, M. O. JleGezes, A. C.

YnapHoe Harpy»kenue. KoadduieHT fuHaMUUHOCTH Tlan/ios. . PemmeHe 3ajau cpenHeii 15
TIPU HEYIIPYTOM COYZIapeHWH Y TIPU BBIHYK/I€HHBIX cnom{'o‘cm 110 CONpOTHE/IEHHIO
KoneGaHmsix. MarepuanoB: CIT6.BI'TY "BOEHMEX"
uM. []. @. YcruHoBa, 2016 (3,4)
Wroro no pa3geny 9 15
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IIpunoxenue 3
K paloueii mporpaMMe JHUCIHIIMHBI
COITPOTUB/IEHUE MATEPUAJIOB

®OH/J] OEHOYHBIX CPEACTB

®OH[, OLIEHOUHBIX CPE/ICTB, II03BOJISIOIINE OLIEHUTh Pe3y/IbTaThl 00yUYeHHMs 110 JAHHOH AUCLMIUINHE, BK/IFOYAOT B
cebs:

e JuarHocTHYecKast paboTa

e pacueTHo-rpacdryeckast paboTa;

¢ BOIPOCHI K AU PepeHIIPOBaHHOMY 3aueTy;
e TeCT;

¢ jaboparopHas pabora;

e otuet 1o JIP;

e BOIPOCHI K 3K3aMeHY;

o muddepeHIIMPOBAHHLIN 3aUeT;

e JK3aMeH.

Kputepum onjeHUBaHus

JuarHoctuuyeckas padora
HOuarnoctuueckas pabora rpoBoautcs B popme Tecta B8 IMMOC Moodle:

e TIpU MPaBUILHOM OTBeTe MeHee ueM Ha 60% BOIpPOCOB - He arTecTalys;
* [IpY NPaBH/ILHOM OTBeTe Ha 60% BOIPOCOB U HoJiee - aTTeCTALUA.

PacuerHo-rpaduueckas padora

Pabora npe/iCcTaB/IsIeTCsA B [IeUaTHOM BHjie B popMare, IpeiyCMOTPEHHOM I11ab/I0HOM OTueTa J1abopaTopHOM
paboTe! v yacty PT'P. 3amuTa oTyeta mpoxoAuT B (popMe OK/Ia/ia CTyIeHTa TI0 BBITOJTHEHHOH paboTe 1 OTBETOB
Ha BOTIPOCHI TIPEITofiaBaTeis.
B ciiyuae eciu oopmiieHre 0TUeTa U [TOBEIEHKE CTYEHTA BO BPEMsI 3aIl[UThl COOTBETCTBYIOT YKa3aHHBIM
TpebOoBaHUsIM, CTYEHT MOyyaeT MaKCUMaTbHOE KONUeCTBO 6a/uioB. OCHOBAHUSAMM I/l CHYDKEHUS KOTHUEeCTBa
0asiioB B Marna3oHe OT 5 10 3 ABMSIOTCS: * HeOpe)XXHOe BBITIOTHEHKE, * HU3K0e KayeCTBO IpadryecKoro Matepyana
(HeBepHBIi BbIGOD MaciiTaba uepTexeli, OTCYTCTBHE YKa3aHUs eUHUI] U3MepeHust Ha rpadukax), OTUeT He MOXKeT
OBLITH TIPUHST U TIOJJIEXUT 0paboTKe B CTydae:
* OTCYTCTBHSI HEOOXOTUMBIX Pa3/iesioB, * OTCYTCTBHUsE HEOOXOAUMOr0 TpadryuecKoro MaTepyaa, * HEKOpPeKTHOM
00paboTKM pe3y/ibTaToB pacyeToB.

Bonpocs! K autdepennmpoBanHoMy 3a4eTy
Bonpocsl k auddepeHppoaHHoMy 3adety Ao 20 pasmelrens! B D110C Moodle

Tect

Tecrosbie Borpockr (0 10 B cemectpe) nipuBogsTcsi B OMMOC Moodle, a Takke comepskatbesi B YMK.
O11eHMBaIOTCsl COBOKYITHOCTBIO MTPaBU/IbHBIX OTBETOB B @BTOMATHUECKOM peKUMe. Yualljuiicsi UMeeT MpaBo Ha
KOPPEKTHPOBKY OLIeHKH OYHO.

JIabopaTropHas pabdoTa

JlabopatopHbie paboThI B KOJIMUECTBE [10 7 3aO/IHSOTCS B PYKOMHUCHOM BU/IEe, B (hopMmare,
TIpe/[yCMOTPEHHOM I11ab/I0HOM OTYeTa 110 JabopaTtopHoi paboTe, mpuBeieHHOM B Y MK [UCLIUIIMHEBL U B
MeTOoAnYeCcKUX yKasaHusax K JI.P. OTueT JO/KeH CofeprKaTh:
+ CBOAiHBIE TAb/HUIIBI C pe3y/ibTaTaMUi U3MEePeHU 1 HeoOXoAuMble rpaduKy;
* PacueT MCKOMBIX BEJIMUWH U WX TIOTPELIHOCTELH;
» OKOHUaTe/IbHBIN Pe3y/IbTaT C YUeTOM OL[EHKH ITOrPEeITHOCTeH U3MepPEeHU U BIUUC/IeHNH;
* AHa/u3 NOJTyYeHHBIX Pe3yJIbTaTOB M UX CPABHEHHE C TEOPEeTUYECKUMHU WU TaOIUUHBIMY;
« [TuCbMeHHBIE OTBETHI Ha BCE KOHTPOJIbHbIE BOMPOCHI (CIIMCOK BOIIPOCOB MTPUBOAUTCS B METOAMUECKUX YKa3aHUSIX
K KXot 1abopaTopHoii pabore).

Ortuert no J/IP

OTueT 1o 1abopaTopHoii paboTe MPUHUMAETCSI C OI|EeHKOM "OT/IMYHO" MPU OTCYTCTBUM 3aMeUaHui K
TIOSICHUTETbHOU 3amKCKe U 2-X TIPaBU/IbHBIX OTBETAaX Ha 2 BOIPOCA 0 TeMe J1ab0paToOpHOTO 3a/IaHusl.
Ortuer o abopatopHoli paboTe MPUHUMAETCS C OLIEHKOM "XOpOoLIO" TIPU OTCYTCTBUU 3aMeUaHUi K MOSICHUTETbHON
3amucKe ¥ 1-M MpaBWIBLHOM OTBETe Ha 2 BOMPOCa T0 TeMe 1abopaTopHOTO 3aJaHusI.
Ortuer 1o 1abopatopHoli paboTe MPUHUMAETCS C OLIEHKOH "Y/[0BIeTBOPUTEIBLHO" TIPH OTCYTCTBUU 3aMeUaHui K
TIOSICHUTE/TbHOU 3amKcKe U 1-M MpaBUIbHOM OTBETe Ha 3 BOMpPOCa 10 TeMe j1labopaTopHOTO 3aZiaHusl.
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Bonpocs! K 35k3aMeHy
KonuuectBo Borpocos 70 30 pa3meittiensl B SMOC Moodle.

JuddepeHiiupoBaHHbIH 3aueT

KosnuecTBo BOMPOCOB - 5. OLIEHKY «OTJIMYHO» MO/yUaeT CTY/IEHT, MOKA3aBIIHi, XOPOIIHE UIH OTIUYHbIE
3HaHWS BO BpeMs yueObl B ceMeCTpe U TTOKa3aBIINi Ha 9K3aMeHe ITy0OoK1e 3HaHUs 10 OCHOBHBIM pa3/e/iaM Kypca
Y B/IafieHHe MeTOJJaMU PeLIeHus 3a/jau CpejHel CJIOKHOCTH.
OI11eHKY «XOPOIIIO» TO/TyYaeT CTYAEHT, TTOKAa3aBIIHii, XOPOIIIHe WK OTJIMUHbIE 3HAHUS BO BpeMsl yueObl B TeUeHHe
CceMecTpa U MOKAa3aBIlHi Ha 9K3aMeHe TTyOoKKe 3HaHUsI TI0 OCHOBHBIM pa3jiesiaM Kypca U BiajieHue MeToJaMu
pelleHys 37iIeMeHTapHbBIX 3a71au.
O1eHKY «y/I0B/IeTBOPUTEILHO» TI0/TyUaeT CTyAeHT, T0Ka3aBIINii Ha 5K3aMeHe 3HaHHS 110 OCHOBHBIM paszesiaM
Kypca, Ha 9K3aMeHe TIOTyYeH OIMOOUHbBIN pe3y/ibTaT pellieHys 3a/laui, HO COOJTF0aeT sl IoruecKasi 1eTloukKa
JTeNCTBUMN.

JK3aMeH

Teky1ijee 3/1eKTPOHHOE TECTHPOBaHKE UMeeTCsI B BH/le 25 TeCTOBBIX 3a/lau C UeTLIPbMsI OTBeTaMU Ha
Kaxyr0. Heo6xouMo MMpaBUIbHO PEIUTE 3a/1auy U IMOKa3aTh BepHBIN 0TBeT. BO3MO)KeH ayIUTOPHBIN OmpocC.
OLIeHKY «OTJIMYHO» TI0/yYaeT CTY/IEHT, MOKA3aBLIHi, XOPOIIHe WX OT/IMYHbIE 3HAHHUS BO BpeMsi yuebbl B CeMecTpe
Y TIOKa3aBIIMi Ha 3K3aMeHe ITy00KHe 3HaHWs TI0 OCHOBHBLIM pa3ziesiaM Kypca U BiaZieHHe MeTO/JaMH PelleHust
3a/iau CcpefiHelt CJI0KHOCTH.
OI1eHKy «XODPOIIIO» TI0/TyYaeT CTYAEHT, TTOKa3aBIIHii, XOPOIFe WK OTJIMUHbIE 3HAHUS BO BpeMsl yueObl B TeueHre
ceMecTpa U M0Ka3aBIlUi Ha 9K3aMeHe TyOOKKe 3HaHUsI TI0 OCHOBHBIM pa3jiesiaM Kypca U BiajieHue MeTOJaMu
pelLLieHusi 37ileMeHTapHbIX 3a/ay.
O1LleHKY «Y/|0B/IeTBOPUTE/ILHO» TI0/IyuaeT CTYAeHT, [IPU YCI0BUU YCIIeIIHOTO POXOKeHHUs TeKYIL[ero KOHTPOJIs
yCIIeBaeMOCTH B pOpMe TUarHOCTHUeCKOM paboThl B COOTBETCTBUH C TpadukoM paszena 4. OLeHKY
«HEY[0BJIeTBOPUTE/IbHO» T10JIy4YaeT CTY/eHT, TI0Ka3aBIInii HeZloCTaTOUHbIA YPOBeHb 3HaHUN U YMeHUi rpu
pelIeHrH 3a/ja4 B paMKax yuebHoro matepuaa. [1pu oTBeTax Ha ZOMOMHUTETBHBIE BOIIPOCHI ZOMYCTUI MHOTO
HeBepHBIX OTBETOB.
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Pazpnen 1. OcHoBHBIE
MOHATHS 0
TPOHOCTH, PacuetHo-rpaduueckas
JKeCTKOCTH B
CTOUUBOCTH patora,

2 3 Y 18 8 3 3 2 10 10 Bompock! k
S/1EMEHTOR v depeHLIMPOBaHHOMY
KOHCTPYKIIMH. A P 3aqu v
BBejenue B
CONpOTHBI/IeHUE
MarepHaJioB.

Pazpen 2. Tecr,
Mexannueckue JlaboparopHast paboTa,

2 3 ” 20 10 4 3 3 10 10 Bormpocer k
ceoucrsa nbepeHIPOBaHHOM
MarepHaJioB. A PEHLMD y

3ayeTy
Paspen 3. Ananu3 PacuetHo-Tpadrueckast
HanpsDKeHHOT'0 U paborta,

’ 3 ,Z[Q(l)OpMHpOBaHHOI‘OU 71 1 3 4 4 10 10 Ortuer 1o JIP,
COCTOSIHUA CTep>KHel Bormpocsl k
Ha OCHOBE TUIOTe3bl nudepeHLITPOBAHHOMY
IUVIOCKHX CeYeHHUH. 3a4eTy
Pa3pen 4. ITonsaTus o
TeH30pax Tecr,

5 3 |HampsDKeHWH 1 | 11 4 3 4 13 10 JlaboparopHast paboTa,
Aedopmanui. PacueTHo-rpaduueckas
I'maBHBIE pabora
HanpsDKeHUs.

Pazpgen 5. Teopun b q;eB((::p ZCI;:;HHOM

2 3 |mpouHoctu. CnoxHoe | 25 11 3 4 4 14 10 A p 3;;‘[6%’ y
COTIPOTHUBJ/IEHUE. OTuer o JIP

Bcero 3a 3 cemecTp 108 | 51 17 17 17 57 50
g:znizlft.lecxne PacuetHo-Tpadrueckas

2 4 ocml))nm acaera 26 | 12 4 4 4 14 12 pabora,

P Bonpocel kK 5k3ameHy
YIPYTHX CHCTEM.
Pa3pen 7. PackpbeiTHe PacueTtHo-rpadmueckas

’ 4 CTaTHYeCKOM 2% | 12 4 4 4 14 12 pabora,
HeoIpeAe/TMMOCTH Tecr,
MeTO/[0M CHJL JTabopatopHas paboTa
Paspen 8. PacueTtHo-Tpaduueckas
YcToiunBOCTb. paborta,

2 4 |OcHOBHbIE IOHATHUS. 28 14 4 5 5 14 12 Borpocel K 5k3ameny,
IIpogonbHbIN H3ruod Tecr,

CTEepI)XHA.

Ortuer 10 JIP
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Pa3pen 9. Tema 9.
Konebanus
KOHCTPYKI[UH,
Pe30HaHC,

K03 unuent

4 |AMHAMMYHOCTH.
HNnxeHepHas
MeTOoAHMKa pacyeTa
KOHCTPYKIUI Ha
JUHAMHYeCcKHe
BO3/IeliCTBHS.

28

13

15

14

Borpockl K 5K3amMeny,
Ortuert 110 JIP

Bcero 3a 4 cemecTp

108

51

17

17

17

57

50

Bcero no guciyuniinHe

216

102

34

34

34

114

100
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OIIK-1

KpuTepun oneHMBaHusA

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Bonpocbl omkpbimoz2o muna:
Hawnbosnbiiee HanpsbkeHe, 0 KOTOPOTO BBITIONMHSETCS 3aKOH I'yKa, Ha3bIBaeTcst

1. HampshKeHKeM TpU pa3pbliBe
2. TIpefie/IoM IIPOYHOCTH
3. 1IpefiesIoM TeKy4eCTH

4. mpe/ie/IoM IIPOIOPLIMOHAILEHOCTH
Yro 03HAYaeT MaTeMaThueckoe BeipakeHne Omax < [6]

1. ycnoBue >KECTKOCTH
2. 3akoH I'yka
3. yC10BHe IIPOYHOCTH

4. K03(hdULIMeHT 3araca MPOYHOCTH yCIOBHE MPOUHOCTH

B Kakux TOUKax KOJIbLIEBOTO CeueHHsI BO3HHKAIOT HaubobIlve KacaTebHble HallpsDKeHNs!
TIpY Kpy4YeHUH

1. Bo BCcex TOUKax ceueHust
2. B LIeHTpe CeueHus
3. B TOYKAX BHeIIIHe}l I0BepXHOCTH

4. B TOYKaxX BHYTpeHHell TOBepXHOCTU

TTo Kakoii hopMysie BEIYHC/ISIOTCS MAKCUMAJTbHBIE KAaCaTe/TbHbIe HAIPSDKEHUS TIPY TI/I0CKOM
nsruoe

1.6=M/]J

2.6=M/W

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

4.6=Q/F

TTo Kakoii popMysie BEIYHUC/ISIOTCS MAaKCUMAaJTbHBIE HOPMaJbHbIe HAMPSKeHUS TIPY TI0CKOM
usrube

1.6=M/J

2.6=M/W

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

4.6=Q/F
Kak 3amnuceiBaeTcs yC/ioBHe TIPOYHOCTHU TIPHU KPyUeHUHN

1. tmax =Mk max/JKk <[ 1]
2. Tmax =Mk max /WK <[ 1]
3Mr*L/(G*Jk)<[o]

4. T min =Mk max / (G *Jk) < [O]
JIuHeliHasi TOCTAHOBKA 3a/Iaul COTIPOTHB/IEHHSI MAaTEPHAJIOB TTO/PAa3yMeBaeT. ..

1. pusnuecKyro TMHeHHOCTDb

2. reOMeTpUUEeCKYIO JTUHEHHOCTb
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Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4
Ne 5

Ne 6

Ne 7

Ne 8

Ne 9
Ne 10

3. TIPUHLIUI CyTIepIIO3ULIUH

4. BCe BhbILLIENIEPEUNCIEHHOE

BHyTpeHHSsIs1 IOTeHIMAa/IbHAsL SHEPTHSI TTPY YIIPYTO-TIaCTHUeCKOM [/1e()OPMUPOBAHUH
CKJ/1a/ibIBAeTCs U3 SHEeprum. . ...

1. uameHeHust 06bemMa u GopMbI
2. TIOTeHLUA/ILHON U IUCCUTIAaTUBHOU
3. KHUHeTUUeCKOM U IUCCUTIaTUBHOM

4. H1uero u3 epevyrcIEHHOr O BbILIE
HpI/IHL[I/Il'[ HEW3MEeHHOCTH Haua/IbHBIX Pa3MepOB IIpeAriojiaraeT, YTo

1. rnepemMeltieHus ceueHUM CTep>KHSA MaJlbl 110 CPaBHEHUIO C €ro Ha4ya/IbHbIMU pa3MepaMHr

2. BIaJIA OT TOUKY TTPUJIO’KEHUsT Harpy3KH paciipe/iesieHre HalpsDKeHUH He 3aBUCHT OT BU/IA
Harpy3ku

3. IJI0CKUe TIoTiepeyHbie CeueHUsl CTEPKHS OCTAITCS Iocsie iehopMaliiy MI0CKUMU U
TiepreH/IUKY/ISIPHBIMU €r0 OCH

4. B MeCTax MPUIOKEHHUs] BHEIIIHUX HArpy30K BHYTPEHHUE CHJIbI B CTEP)KHE U3MEHSIIOTCSI
CKauKoobOpa3Ho
B Kakux eIMHUIIAX U3MEPSIeTCsl MeXaHUUeCKoe HarpskeHve

1. B MeTpax
2. 6e3pa3mepHoOe
3.BH /M2

4.BH
Bonpochbl 3aKkpblmo2o muna:
ITpoUHOCTERIO Te/a 3TO CIOCOOHOCTE Te/la WK KOHCTPYKIUN

JIeWCTBUIO BHEIIHUX HArpy30kK 6e3 pa3pylieHust

l'vnore3a CrIOIIHOCTU MaTepuasa NpeArosiaraet, YTo MaTepual
3anosiHsieT 00bEM Tesa

l'unoTe3a M30TPONMHOCTYU MaTpuasa IpeArosaraeT, UTo CBOHCTBa MaTepuasa BO BCeX
OJJMHAKOBBI

XPpYIKUMHY Ha3bIBAIOTCSl MaTepualibl, 06/1ajatoiime IJIaCTUYHOCTBIO

['vnore3a NI0CKUX CceyeHUH NIpeArionaraeTt, YTo CeyeHust CTePIKHS IIPU
OCTAarTCSI TIJIOCKUMU U TepIeHIUKY/ISIPHBIMU €r0 0CH

OTHoI1eHue HpO/I[O]'[bHOI\/II CHJIBI K TIJIOIQIA TIOTIePeYHOIr'o CeUeHHA 3TO

HarpspKeHUe TIPH 0CeBOM pacTsDKeHUH
OTHollleHYe U3MeHeHHsI AJIMHBI K UCXOLHOMN 3TO Hedopmariyis

Mertog, TIPUMEHSIeTCS [i/is1 OTIpe/ie/ieHrs] BHYTPeHHUX CHJT Ha yuacTKax
CTepXKHS

3akoH ['yka oTpakaeT TMHeHHY0 3aBUCUMOCTb OT HarpspKeHUs

Mogyns CBsI3aH C YIJIOM HaK/IOHa yuyacTKa yIpyrocTy Ha Juarpamme KpyueHusi
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