MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.03.01 MammuHoCTpO€EHHe

roz Habopa rpymmnsr: 2026
IIporpamMmmMmy cocTaBuiI:

Kadenpa H3 MexaHnuka JiechopMUpyeMOro TBEp/IOTO TeJia
bpriTkoB EBrenuii BiaguMupoBuy, cTapiiivii perojiaBaresib

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel H3 MexaHuka gedopMupyemMoro TBeporo rejia

3aBenyromuii kadenpoit Kpyroea B.A., A.T.H., 1011,

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E2 TEXHOJIOT'USI Y ITIPOM3BO/ICTBO APTU/IJIEPUMCKOI'O BOOPY KEHUS

3aBepytoimii Kadeapoii ®enocos A.B., K.T.H., [01I.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
COIIPOTHUB/IEHUE MATEPHUAJIOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OTIK-13 — CriocobeH MpUMeHATh CTaH/APTHbIE METO/bl pacueTa MpH MPOEKTHPOBAHUU JIeTaed U y3/I0B
W3/leJTNi MalllMHOCTPOEHHs
DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:

OIIK-13

3HAHUA:
3HaTh OCHOBHBIE TUITHI CTEP’KHEBBIX KOHCTPYKLIMHA 1 0COOEHHOCTH UX IKCIUTyaTarvy;

YMeHus:
[TpumeHATH CTaHAapTHBIE MeTOAbI pacyeTa IIPU IIPOEKTUPOBAHWM CTEP)KHEBBIX CHUCTEM B paMKax

rpodeccuoHaILHOU JesiTeIbHOCTH;

HABblKU:
PaccunTbiBath Y3/1bl U [1€Ta/Id pea/IbHbIX MAIlIMH Ha IMTPOYHOCThb U >)KeCTKOCTh.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunaa COMMPOTUB/TEHUE MATEPUAJIOB sB/sieTcs JUCIUTUTMHON 00s13aTe/IbHON YacTH
6;10ka 1 mporpamMMbI TIOATOTOBKH 110 HarpasieHuto 15.03.01 MawiuHocmpoeHue.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS
MATEMATUKA, ®U3UKA, THJKEHEPHASI 1 KOMIIbFOTEPHAS I'PAOUKA.

Copep>kaHue AUCLIATIIMHBI SB/ISIeTCS OCHOBOM s ocBoeHus aucturuiud: JETAJIM MAIIWH U
OCHOBBI KOHCTPYUPOBAHWSI, CUCTEMHOE IIPOEKTUPOBAHUE KOHCTPYKIIU U
TEXHOJ/IOI'nn N3roTOB/IEHA W3JIEJTUIA OTBETCTBEHHOI'O HA3HAYEHWA,
KBA/TMUOGUKAIIMOHHBIN 3K3AMEH.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBEHHOHAyUHble U 001eMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCKOro aHa/lr3a U MOZle/IMpoBaHus B MpodeCcCHOHaNbHOM [iesiTeIbHOCTH

¢ OIIK-4 — CniocobeH MMOHMMaTh MPUHLIUIIBI Pa00THI COBPeMEHHBIX MH(OPMALMOHHBIX TeXHOJIOTHI 1
WCII0/1b30BaTh UX Ji/Is pellleHus 3a/a4 podeccuoHaIbHOM [iesaTe/IbHOCTH

¢ [TK*-5.4 — CniocobeH U3roTaBIMBaTh Ha TOKAPHBIX CTAHKAX MPOCTHIE IeTa/T C TOUHOCTHIO Pa3MepoB To
10-14-My KBanuTeTy, JieTaau CpeiHel CJI0)KHOCTH C TOUHOCTBIO M0 12-14-My KBa/lIUTeTY



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTMHBI COCTaB/seT 6 3.e., 216 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. Beeenue. OCHOBHbIE MTOHATUS CONPOTHB/IEHHS] MaTepUasioB.
TTpOYHOCTB, )KECTKOCTb, YCTONUMBOCTb. [UMOTe3bI COMPOTUB/EHNST MaTepHasloB.
CI/IOLIHOCTB, YIIPYrOCTh, HeM3MEHHOCTb Havya/IbHBIX TIapaMeTPOB, M30TPOITHOCTh
(OPTOTPOITHOCTB, AHU30TPOITHOCTh), O(HOPOAHOCT. BH/IbI lehopMUpyeMBbIX Tell.
2 3 Crep)KHH, 000/I0UKH, T/IACTHUHbI, MACCUBBL. YPaBHeHHs! PABHOBeCHsl. PeakLiiu orop. 13 3 3 0 0 10 10
BHyTpeHHHe cuioBble (pakTopbl. IIposonbHas U nonepeuHble cuibl. KpyTsimii u
nsrubarorye MoMeHThI. [IOHATHe HaNpsDKeHM. BeKTOp MOMHBIX HANPsDKeHUH Ha
nionjazike. HopManbHble M KacaTe/lbHble HarpsbkeHus. VIX CBsi3b C BHYTPeHHHMU
CH/IaMU ¥ MOMEHTaMH.
Paspen 2. PacTshkeHHe-oKaTHe cTep)kHei. BHyTpeHHHe crioBble akTopbl Mpy
pacTsbkeHun-oxatuu. IIpoponbHas cuna. HopmanbHble HanpspkeHUsl. YC/IoBUe
nipouHoctH. ITpogonbHble Aedopmaniu. [IpozobHbIe MepeMelieHUst. 3akoH ['yka B
2 3 VHTerpanbHOU U AuddepeHiansHoit hopMe. YueT reperazia TemMIieparyphbl. 28 19 4 8 7 9 10
MexaHnueCKHe UCTbITaHUs MaTepyasoB. /[luarpamma JedopMUpoBaHUsl MaTepyana
TIpY OJHOOCHOM PACTsDKeHUH. XapaKTepPUCTUKU MPOYHOCTH U TIACTUYHOCTH.
Yripyrue xapakrepucTuku Marepuana. Kosdduimenr ITyaccona u Mogyss FOHra.
Paspen 3. KpyueHue crep)xHeii. BHyTpeHHHe c110Bble aKTOPbI IPH KPyUeHHH.
KpyTsaumit MmomeHT. KacaTenbHble HanpsKeHHs! TIPY KpyueHHH. XapakTep X
pacripeZie/ieHus TIo ceueHH0. ['eomMeTpryecKre XapakTepUCTHKH CeYeHUi rpu
2 3 KPy4eHHUH. YC/I0BHe MPOYHOCTH. YT/oBble fedopMaiiuu. [ToroHHslit yron 22 12 4 4 4 10 10
3aKpyuMBaHUsl. YTO/ 3aKpyuHBaHusl ceueHUH. 3axkoH 'yka B AuddepeHIpanbHON 1
WHTerpabHO# opMax. McribiTaHne MaTepruanoB Ha CABUL. [luarpaMma
edopmMupoBaHus Npy capure. Mogysb C/iBUra.
Pazpen 4. l'eomeTpuyecKHe XapaKTepUCTHKH NONepeyHbIX ceyeHHH. [1nomass
rioriepeyHoro ceyenusi. CTaTMyeckre MOMeHTBI MOIepeyHoro ceyenus. LieHTp
2 3 TspkecTd. OceBble 1 LeHTPOOeXKHbIA MOMEHTbI MHepLy. Tlepexo/; K HOBOI crucTeMe 14 4 2 0 2 10 10
koopauHar. Teopema IlITeiinepa. LlenTpanbHele ocu. I'naBHbIe ocu. [ToBopor
CHCTeMbI KOOP/IMHAT.
Paszpen 5. I3ru6 6amok. BHyTpeHHHe cuioBble (akTopel py u3rube. Ionepeunas
cuna v u3rubaroiyii MomeHT. [IpsiMoii ronepeunslii n3ru6. BHyTpeHH1e
) 3 HarpsvkeHHUst Ipy u3rube. VIX cBsi3b ¢ BHYTPEHHUMH CHIaMU M MOMeHTaMu. Pacuer 31 13 4 5 4 18 10
Ha MPOYHOCTb 1pH U3rube. KacarenbHble HanpsbkeHust pu usrnbe. dopmyna
JKypasckoro. OcHoBHOe auddepeHLnansHOe ypaBHeH e PU u3rube.
TTepemerjenust Ipy U3rube. MeTo | Haua/IbHBIX TapaMeTpPoB. PacueT Ha )KeCTKOCTb.
Bcero 3a 3 cemecTp 108 51 17 17 17 57 50
Paspen 6. C1o)kHOe CONPOTHB/IEHHE CTEPXKHEBBIX CHCTeM. BHeljeHTpeHHOe
oxarre. Kocoii u3ru6. Kpyuenue c usrn6om. O61uii ciydait COnpoTHBIIEHHs!
2 4 CTep)KHeBOH crcTeMbl. BHyTpeHHHe cuitoBble (hakTopkl. ITocTpoenue smiop st 55 2 9 8 9 29 25
MPOCTPAHCTBEHHOTO U MI0CKO-NPOCTpaHCTBeHHOro 6pyca. HopmainbHele 1
Kacare/IbHble HarpsbkeHust. I1peieibHOe cocTosiHue. [UroTe3bl MPOYHOCTH.
OKBUBaJ/IeHTHbIe HanpsbkeHUs. [1aBHble HanpsbkeHus. Kpyrosas suarpamma Mopa.
Paszpen 7. IlepeMereHusi B 001eM c/Iydae Harpy)XeHHsI CTeP)KHS.
2 4 TMoTeHuManbHast 3Heprus B o01eM ciyuae Harpykenusi. Teopema KactusbsiHo. 53 25 g 9 8 8 25
Teopema Jlarparka. Teopema o B3auMHocTH pabot. interpan Mopa. EquHiuHbie
BHYTpeHHHe cuiioBble (akTopbl. Criocob BeperjariHa. PacueT BUTBIX MPY>KHH.
Bcero 3a 4 cemecTp 108 51 17 17 17 57 50
Bcero no aucuunivHe 216 102 34 34 34 114 100
3.2. AyAMTOPHBIM NPAKTHKYM
Ne Homep 1 HauMeHOBaHHe pa3jesa Oo0Bem,
Tema MNPAKTHYE€CKOI'0 3dHATUA
n/n AUCITMITI/IMHBI ay/i. 4dCoB

Pazgen 2. PacTsbkeHue-ckaTve

Pacuet Ha TTPOYHOCTH U ’K€CTKOCTh CTEpPXKHe
cTepyKHel. TIPU PACTSDKEHUU-CXKATHU

7

2 |Paspgen 3. KpyueHue cTep)xHex. KpyUeHHH

Pacuet BajioB Ha MPOYHOCTB U )X€CTKOCTB ITPpU

Pa3pen 4. 'eomerpuueckue

Pacuer reoMeTpruYeCKHUX XapaKTepUCTUK
XdPAKTEPUCTHUKU TI0TMEPEUYHBIX CEUeHUH. |CI0KHOIO TOoIIepeyHoro ceyeHus

JKeCTKOCTb

PacueT KOHCO/IBbHOY Oa/TK¥ Ha TIPOYHOCTH U

Pasgen 5. M3rub 6asoxk.

MIPOYHOCTH

PacyeT m1apHHpHO OTepToii Oasky Ha

Bcero 3a 3 cemectp

6

6 |Pasgen 6. CiokHOe COTIPOTHB/IEHUE ITocTpoeHue 3Mmop NPOCTPaHCTBEHHOTO Gpyca
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CTepP>XHEBLIX CUCTEM.

B 00111eM C/Tyuyae HarpyKeHust

Pazgen 7. IlepemeliieHust B 0011ieM

OrmpeenieHye nepeMerieHUi B Oaske rpu

7 8
C/lydae Harpy >keHusl CTepyKHSI. u3rube MetogoM Makcsenia-Mopa
Bcero 3a 4 cemectp 17
3.3. JIaGopaTopHbIii NPaKTUKYM
Ne Homep u HauMeHOBaHuUe pasjesna Oo0nemMm,
Tema /1a00paToOpHOro NpPakTHKyMa
n/n JUCLUTIUTUHBI ayji. 4acoB
1 Huarpamma siehopMUPOBaHUS MaIOyT/IEPOJUCTOMN 4
Paspen 2. PacTsokeHune-cxkarve CTa/I1 IPU OJHOOCHOM pacCTsKeHU!
5 CTeprKHel. Ynpyrue xapakTeprCTUKH MaloyTepoAUCTOn 4
cTanu
. OrnpefienieHrie MOZy/1s1 CIBUra Marepuasia Ipu
3 |Pasgen 3. KpyueHue cTep>kHeu. PEA AYIA L p P 4
Kpy4YeHHH
OnpeziesieHye HANPsDKEHUH B OaJTKe MPH I1JI0CKOM
4  |Pazgen 5. U3rub 6asok. PeA P P 5
TIOMEPEYHOM U3rHbe
Bcero 3a 3 cemectp 17
5 Pa3gen 6. CnoxxHoe conportub/ieHne  (HanpspkeHus IIpY BHELIEHTPEHHOM CKaTHUU 8
CTep>KHEBBIX CHCTEM. KOJIOHHBI
6 Paszen 7. TlepeMelnieHus B 001ieM OrnpeienieHre repeMelLeHUi B [LIADHUPHO 9
Cyvae Harpy>KeHHsl CTEPIKHSI. ornepToii basnke
Bcero 3a 4 cemecTp 17
3.4. CamocrosTe1bHas pabdora crygenrta (CPC)
Ne Oo0mnem,
o/ Homep 1 HauMeHOBaHMe pa3/jesa JUCHUIUIMHEI | Cojep)kaHue yueGHOro 3aaHus aCOB
W3yuenue nureparypsl 10 TeMaTHUKe
1 |Pa3pmen 1. BeeseHue. Y patyp 10
JACLIUTIIUHBI
. Odopmnenue pacuéTHO-rpaduueckoit
2 |Pa3gen 2. PacTsokeHUe-C)KaThe CTep>KHeM. bop p pa 9
paboThI
o Odopmnenue pacuéTHO-rpaduueckoit
3 |Pasgen 3. KpyueHue cTep)KHeM. bop p pa 10
paboThI
4 Pa3nen 4. 'eomeTpryeckrie XapaKTepUCTHKU Odopmenne pacuéTHO-rpaduueckoi 10
TOMNepPeyYHbIX CeYeHU. paboThI
Odopmiienne pacuéTHO-rpadrieckot
5 |Pasgmen 5. Y3rub Gasok. bop p pad 18
paboThI
Bcero 3a 3 cemectp 57
6 Pa3zpen 6. Cno)kHOe cONpOoTUB/EHME CTeP>KHEBbIX |/3yueHue uTeparypel 1o 29
CUCTEM. JUCLIUTIIHE
7 Pa3gen 7. Ilepemertienvisi B 001em ciiydae Odopmiierre pacuéTHO-rpahrdecKoi 28
Harpy’keHHsl CTep>KHSI. paboThI
Bcero 3a 4 cemectp 57

3.5. KypcoBas pafora

7

IIEPNO/
NCIIO/IHEHUSA IVIAHUPYEMOE
COAEPKAHHE STAIIA (uepenu BPEMHI (4ac)

ceMecTpa)
Orar 1. [TocranoBKa 3aziaun. CocTap/ieHHe KOPPeKTHOM pacuéTHOM
CxeMbl KOHCTPYKLUU. [ToMCK peakiyii Oropsl U MOCTPOEHUE S0P 1-5 4
BHYTPEHHHX CUJIOBBIX (haKTOPOB
Oran 2. [Togdop pa3MepoB CeueHHM Ha YUaCTKaxX B COOTBETCTBUM C 6-9 4
3a/laHieM
Jrarn 3. Onpe/iesieHye TiepeMellleHUH 3aZlaHHOTO CeueHust 9-13 4
KOHCTPYKL[MHA MeTo oM MakcBessia Mopa
Oran 4. AHanu3 Mony4YeHHbIX pe3ynsratoB. CocTaB/ieHde CBOAHOTO 13-17 6
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otueta 1o Bceit KP, 3arura

Bcero 3a 4 cemecTp 18
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJE/IN CEMECTPA
12| 3 4 |[5/6|7/ 8 9/10|11| 12 |13|14| 15 |16 17
3 PI'P| JIP ap| |PI'P| |OP JIP PI'P| AP Borp. k3
4 PI'P|JIP, KP| (AP| |PTP| | OP| |JIP, KP PI'P|OP| Bomp.dud.3au, KP, aud. 3au.

YcnoBHbIe 0003HAUCHUS:
[P — npuarHocTrueckast pad

JIP — naboparopHas pabota
KP — kypcoBas pabora;

aud. 3au. — muddepeHIPO

ora;

PI'P — pacueTHO-rpaduueckas pabora;
Bomp. 9K3 — BONpOCHI K 5K3aMeHY;
Bomp.Iud.3au — Bonpock! K AnddepeHIIIPOBAHHOMY 3aueTy;

3

BaHHBIN 3a4eT.

Tekymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe HHTEePBaJIbl B

cefyonux popmax:
[TMarHoCcTuyeckasi pabora;

BOIPOCHI K 3K3aMeHY;

naboparopHas pabora;
KypcoBasi paboTa.

pacueTHo-rpaduueckasi pabora;

BOTIPOCHI K M dhepeHI[MPOBAaHHOMY 3aueTy;

IIpomMesKyTouHasi arTecTamus IPOBOAXTCS B popMax:

e 5K3aMeH;
e udepeHIPOBAHHBIN 3a4eT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. A. Cannukos. . ConporuBienue marepuasioB. CI16.BT'TY "BOEHMEX" uwm. []. ®. YctuHoBa, 2021,
42 3K3.

2. B. U. ®eopocrwes. . ConpotrBieHue MarepuanoB. M.: M3g-so MI'TY um. H. 3. baymana, 2018, s51. pec.

3. E. B. BpeiTKOB, T. B. Pacuynkuna. . ConpoTub/ieHue Marepuanos. CI10.: U3a-so BI'TY "BOEHMEX"
uMm. [1. ®. YctuHoBa, 2022, 371. pec.

4. H. T. Bytkapesa, M. O. Jlebezies, A. C. ITaBnoB. . PelieHue 3a/jau cpefiHeli CJIOKHOCTH TI0
conpotuBieHrto Mareprasos. CII6.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2016, 60 3k3.

5. H. T Bytkapesa, M. O. Jlebenes, A. C. ITaBnoB. . Pemienue 3a/jau Ha4aJbHOTO YPOBHS 110
conporuBnieHnto Mareprasos. CIT6.BT'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2015, 37 3k3.

5.2. JononHuTe/bHAas MTeparypa o AUCLUILIIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguueckue U3gaHust:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://urait.ru/bcode/585418 — Maxkapos E. I'. CornpoTuB/ieHre MaTepUaioB C UCIO0/Ib30BaHUEM
BBIUMC/TUTE/ILHBIX KOMITJIEKCOB — M3yuaTh OH/alH. «FOpaiiT»;

2. https://e.Janbook.com/book/493118 — 3BC JlaHs;

3. https://library.voenmeh.ru — ®yngamenransras 6ubmoreka BI'TY « BOEHMEX» um. [].®. YcTrHOBa.

CoBpeMeHHbIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3iektpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHMIA.

VHdopMaLioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHbOPMaLIMOHHBIN TIOPTaT TEXHUYECKOTO peryaupoBaHusi: HopMmel, ipaBuia, CTaHAAPTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&lItemid=457 - b1 TOCToB

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMaloOHHbBIN TTOpTas IpaBoBoi HHGOpMaI[UH.

5.5. TIporpamMMHoe obecrieueHe:
He Tpebyercsl.
5.6. H(dopmalioHHbIe TeXHOJIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY « BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. lHTepakTHBHas J0CKa.

6.3. JTaGopaTopHbIe 3aHATHA:

1. MaiiiviHa pa3pbIBHas Ajis CTaTUUeCKUX UCTbITaHui MeTasioB P100;
2. ITpoekTop;
3. lHTepakTuBHAas JOCKA.

6.4. IIpouee:

1. pabouee MeCTO Mperno/iaBaTe/isi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIOM B VIHTEpHeT;
2. pabourie MecTa CTy/IEHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Ii71st pabOTHI B 3/1IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
COIIPOTUB/IEHVE MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Muctynmaa COIMMPOTUB/IEHUE MATEPUAJIOB siBasieTcs AUCIUIIMHON 00s13aTe/TbHOM YacTH
0/10ka 1 rporpamMmel MOATOTOBKY 110 HarpaeieHuto 15.03.01 MawuHocmpoeHue. JTUCIUIUIMHA peanu3yeTcs Ha
tdakyneTeTe H PobOoTOoTexHHMKAa M WHHOBal[MOHHas uikeHepuss BI'TY "BOEHMEX" um. I.®. YcTuHOBa
kateznpoit H3 Mexanuka gedopMypyeMoro TBepAOro Tena.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-13 CriocobeH MpUMEHSITb CTaHJAPTHBIE METOZbI pacueTa IPH IIPOEKTUPOBAHWHU JeTajell W y3/I0B
W3/ie/IMi MalllMHO CTPOEeHUS.

Copep>xaHve JUCLIMITIMHBI OXBaThiBaeT KPYr BOIPOCOB, CBSI3aHHBIX C TIPOYHOCTBIO, JKECTKOCTBIO U
YCTOWYMBOCTLIO CTPEXHEH W CTEeP)KHEBbIX CHUCTeM. JJUCLMIUIMHA 3aKiafibiBaeT 0a3rC OCHOBHBLIX TMOHSITHH,
HEOOXOZIMMBIX KaXK/[OMY UHXKEeHEPBI B ero nMpoheCcCHOHATbHON /IeATeTbHOCTH.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHHI CleiyIoliiie BUABI KOHTPOJIS:

TeKyiuii KOHTPOJ/Ib YCIIEBaeMOCTH CTYIE€HTOB TIPOBOZIUTCS B IUCKPETHbIE BpeMeHHbIe MHTepPBAaJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e pacuerHo-rpacuueckas pabora;
e BONPOCHI K 9K3aMeHY;
e BOMPOCHI K A depeHIIIPOBaHHOMY 3aueTy;
¢ naboparopHas pabora;
e KypcoBas pabora.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e 3K3aMeH;
e uddepeHIMPOBaHHBIN 3aYerT.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 6 3.e., 216 u. TIporpamMMol JUCIUMJIHHEL
Tpe/[yCMOTPEeHBI JIEKLIMOHHBIe 3aHATHS (34 4.), ipakTHueckue 3aHsTus (34 u.), 1abopatopHbIil MpakThKyM (34
4.), caMocTosATe/IbHas pabota crynenTta (114 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
COIIPOTUB/IEHVE MATEPUAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHUS JUCLIUIIIMHEI cocTaBsgeT 216 4., u3 Hux 102 4. ayAUTOPHBIX 3aHATHH, U 114
Y., OTBe/IeHHbIX Ha CAMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue PexoMen/IyeMas JITepaTypa TpyRoeMKOCTB,
paboThI yac.
Paspen 1. Beepenue.
B. . ®eopocres. . ConpoTtreiieHyde Matepuanos: M.: Mzg-so MI'TY
N3yuenue uM. H. 3. Baymana, 2018 (1)
JINTEPaTyphl 10 E. B. bpritkos, T. B. Pacuynkuna. . ConpoTUB/IeHUE MaTepUasioB: 10
TeMaTHKe CII6.: 3a-Bo BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2022 (1)
JUACLIUTUIVHBI B. A. Cannukos. . ConporuBienue marepuason: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2021 (1)
Wroro no pasgeny 1 10
Pazpen 2. PacTspokeHHe-CKaTHe CTepP)KHel.
B. . ®eopocees. . ConporrbiieHrde Matepuanos: M.: U3g-so MI'TY
Odbopmrenme uM. H. 3. baymaHna, 2018 (1-2)
o B. A. Cannukos. . ConporuBnerue MatepuanoB: CI16.BTTY
faacg‘;ffc'mﬁ "BOEHMEX" um. JI. ®. Yctunosa, 2021 (1-2) 9
P 6 H. T. BytkapeBa, M. O. Jlebenes, A. C. TTaBnioB. . Pemerue 3a1au
paboTe! HayabHOTO YPOBHS 110 CONPOTHBIeHNI0 MaTtepuasoB: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcruHosa, 2015 (1)
Wrtoro no pasgeny 2 9
Pazpen 3. KpyueHue crep>kHei.
H. I". BytkapeBa, M. O. Jle6enes, A. C. ITaBnos. . Pemenue 3asau
Odopmrenye Haya/IbHOTO YPOBHS I10 COTIPOTHBIeHUI0 Marepuanos: CI16.BI'TY
i "BOEHMEX" um. 1. ®. YctuHoga, 2015 (1-3)
EaaCEZTIJIL(Z_Koﬁ B. A. Cannukos. . Conporusienue marepuanos: CI16.BT'TY 10
p6 "BOEHMEX" um. []. @. Ycrunoga, 2021 (1-3)
baboThl B. . ®eopockes. . ConporusiieHue marepuanos: M.: Msa-so MI'TY
uM. H. 3. baymana, 2018 (1-3)
Wroro no pasgeny 3 10
Pa3pen 4. 'eoMeTpHuecKHe XapaKTePUCTHKHU MONEPeYHbIX CeYeHU.
B. . ®eopocreB. . ConpoTrrbiieHrde Matepuanos: M.: U3g-so MI'TY
Odopmrerye uM. H. 3. Baymana, 2018 (1-4)
. B. A. Cannukos. . ConporuBnedue matepuanoB: CI16.BTTY
Eaacgfd]?eoc_mﬁ "BOEHMEX" um. [I. ®. Ycrunoga, 2021 (1-4) 10
P 6 H. T. BytkapeBa, M. O. Jlebenes, A. C. TTaBnio.. . Perierve 3a7au
paboTh! HayaJbHOTO YPOBHS 110 CONPOTHB/IeHUI0 MaTtepuasos: CII6.BI'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2015 (1-4)
Wrtoro no paspeny 4 10
Paspen 5. 3rub 6a/ok.
Odopmnenue B. 1. ®eopocres. . ConpoTrrbiieHyde Matepuanos: M.: M3g-so MI'TY 18
pacuéTHo- uM. H. 3. Baymana, 2018 (1-5)
rpaduueckoi B. A. Cannukos. . Conporusienue marepuanos: CI16.BT'TY
paboThI "BOEHMEX" um. [I. ®@. YcruHosa, 2021 (1-5)
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H. T. BytkapeBa, M. O. Jlebenes, A. C. TTaBnioB. . Perierve 3a7au
HayaJbHOTO YPOBHS 110 CONPOTHB/IeHUI0 MatepuasoB: CII6.BI'TY
"BOEHMEX" um. [1. ®. YctuHosa, 2015 (1-5)

Wrtoro no pasgeny 5 18
Pa3pen 6. C10xHOe cONPOTHB/IEHHE CTeP)XKHEBbIX CHCTEM.
B. A. Cannukos. . ConporuBneHue matepuanos: CII6.BT'TY
"BOEHMEX" um. [1. ®. YcruHoga, 2021 (1-5)
N3yueHnue B. . ®eopockeB. . ConpoTrBieHde Matepuanos: M.: M3g-so MI'TY
JIUTepaTyphl 10 M. H. 3. Baymana, 2018 (1-6) 29
JUCLUTIIVHE H. I. BytkapeBa, M. O. Jlebenes, A. C. TTaBnioB. . Pemieruve 3a7au
CpeJiHel CJIOKHOCTH TI0 COTIPOTHB/IeHHI0 MaTtepuaos: CII6.BI'TY
"BOEHMEX" nm. []. @. YctunoBa, 2016 (1)
Wrtoro o pasgeny 6 29
Paspen 7. IlepemMeliieHus B 00111eM c/1ydae Harpy><KeHHsl CT€pXKHS.
B. A. Cannukos. . ConporuBneHue matepuanos: CII6.BT'TY
"BOEHMEX" um. [1. ®. YctuHosa, 2021 (1-7)
Odbopmense B. . ®eopockeB. . ConpoTrBieHrde Matepuanos: M.: M3g-so MI'TY
i M. H. 3. Baymana, 2018 (1-7)
pactierHo= H.T. BytkapeBa, M. O. JleGezieB, A. C. I1aBnoB. . PerieHue 3agau 28
rpaduueckoit 2 .
60ThI CpeJHel CJIOKHOCTH TI0 COTIPOTHB/IeHHI0 MaTepuaos: CII6.BI'TY
ba "BOEHMEX" um. JI. ®. Ycrusosa, 2016 (1-2)
E. B. bpbiTkoB, T. B. Pacuynkusa. . ConpoTuB/ieHre MaTepHaioB:
CII6.: 3a-Bo BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2022 (2)
Wroro no pasgeny 7 28
13 37097




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
COITPOTUB/IEHUE MATEPHAJIOB

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

e pacueTHO-rpaduueckas pabora;

e BOIPOCHI K 3K3aMeHY;

e jyabopaTopHasi paboTa;

¢ KypcoBas pabora;

e BOMPOCHI K A depeHITIPOBaHHOMY 3aueTy;
* 5K3aMeH;

e muddepeHMPOBAHHBIN 3aUeT.

Kpurepuu onennBanus

JuarHocruueckas: pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e TIpU ITPAaBWILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTeCTalus;
e [IpU MPABWILHOM OTBeTe Ha 60% BOMpOCOB U OoJiee - aTTecTalysl.

PacueTHo-rpaduueckas padora

Temaruka pacueTHO-rpaduuecKux pabor:
MOCTPOEHMUE 30D BHYTPEHHUX YCUWHN TPU PaCTsHKeHUM-CKaThH,
MOCTPOEHMUE 3MTIOP BHYTPEHHUX YCUUMN NP KPYUEHHH,
MOCTPOEHMUE 3MTIOP BHYTPEHHUX YCUAHN MPH U3Trube,
nozibop pa3MepoB MOMEPeUHOro CeueHHst OaKU o A0MyCKaeMbIM HaNPSDKEHHUSM TPU PACTSPKEHUH, KPYUEHHH,
u3rube,
TIOCTPOEHKE 3MI0P HOPMaJTbHBIX U KacaTe/bHbIX HalPSDKEHUH, OTIpe/ie/ieHHe IJIaBHBIX HarlpsiPKeHU B OMTaCHOM
ceueHWU OasiKy MIpH U3rubde
BhbinoHeHre pacuéTHO-rpaduueckor paboThI :
20 6an10B — 00y4aroIUiACa CaMOCTOSTENBHO, B YCTAHOBIEHHOM TOPSI/IKE U B TIOTHOM 00beMe BBITTOTHU BCe
3Tarnbl pacyéTHO-rpaduueckoii paboThl; 06paboTas MoyueHHbIe pe3y/IbTaThl B yCTaHOBIEHHOM TIOPSIJKE,
TIPUMEHUB HeO0OXOAMMBIH TeOpeTHUeCKUH arrapar U c/ieJial BepHble BBIBOZBI B XO/Ie aHa/IM3a MOTyYeHHbIX
pe3yJIbTaToB
10 6anoB — 06yYarOIIUICS CAMOCTOSATENBLHO, B yCTaHOBIEHHOM TIOPSIJIKe BBITIOJTHWA BCE 3Tallbl PaCUéTHO-
rpacduueckor pabotel. OfHaKO HabO/MOAAIUCH OIIMOKY ITPU 00paboTKe pe3y/IbTaToB WX MPH aHAIU3e
MO/TyYEeHHBIX Pe3y/IbTaToB U (hOPMY/TMPOBAHKH BLIBO/IOB.
0 6an1/10B — 0OyUarOIIUIACS He BBIOIHUT PACUETHO-Tpadrueckyro paboTy Wiu He 06paboTasn pe3y/ibTaThl U He
cZienasn BbIBOJBI
OdopmiieHre pacuéTHO-rpahueckoir paboThI:
10 6a/1710B — OTUET O pacyéTHO-rpacueckoi paboTe BbIMOJHEH U 0()OPMJIEH B COOTBETCTBUU C
MeTOZMUeCKMMH PeKOMeH/Jal[usIMH, OTUeT CaH MperofaBare/nto 1 (1K) 3arpy>keH B moodle.voenmeh B
yCTaHOBJ/IEHHbIE CPOKH
5 6asIoB — OTYET 0 pacueTHO-rpadUueCKOi paboTe BBIMIOHEH, HO HE B TIOJTHOM COOTBETCTBUU C
METOJUUECKUMHU PEKOMEH/IAI[UsIMU; OTUeT C/IaH MperofiaBaTento U (WIK) 3arpy>keH B moodle.voenmeh mozxe
yCTaHOB/IEHHOTO CPOKa
0 6aJi/I0B — OTUET He BBITIOJIHEH

Bompocs K 3K3aMeHy
1. Uto nmoHMMaeTCs MoJ, CJIOXKHBIM COMPOTHBIeHUeM? [lepeunic/iiTe OCHOBHBIE BU/bI COYETaHUI

TMMPOCTBIX I,l:[e('I)OPMEII_[I/II\/JI IpU CJIOKHOM COIIPOTHBJ/IEHUH.

2. Kak ompe[ie/isieTcsi HOpMa/ibHOE HarpsbKeHWe MPY KOCOM u3rube? 3anmuiimTe GopMysny U MOSCHUTE
BXOZSAIIVe BeJTMYNHBI.

3. KakoB MopsiIoK MOCTPOEHWsI 3IMI0P BHYTPEHHUX CUOBBIX (DaKTOPOB MPU KOCOM M3rHbe /st
TIPOCTPaHCTBEHHOM pambl?
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4. B uém cOCTOUT 0CODEHHOCTh PacyéTa Ha MPOYHOCTH MPY M3rHbe C pacTsokeHueM (cxatvieM)? TIpuBenuTe
pacuétHyo popmyiy.

5. Kak HaxoguTCcs TIo/io)kKeHHe HeUTPabHOU JTMHUU TIPH KOCOM M3rrbe? O0BsicHUTe (U3NUeCKUi CMBICT eé
HaKJ/IOHa.

6. KakoBbI KpHUTEpHH ITPOYHOCTH TTPU CJIOKHOM HaIPsKEHHOM COCTOSTHUM (Teopyy MpoYHOCTH)? CpaBHUTE MX
TIPUMEHUMOCTD [JJIs1 XPYIIKUAX U [JIACTUUHBIX MaTepuasoB.

7. Kak paccunThIBaeTCs BHeL|eHTPEHHOE pacTskeHUe (CKaTve)? 3anuinTe GopMymy AJIs orpeZesieHUs
HanpshKeHWUH U yKa)KUTe OTacHble TOUKHU.

8. B uéM 3aksrouaeTcst MeTo/ TIPHUBeZeHHs CJIOKHOTO COTIPOTHBIEHUS K TIPOCTOMY TP pacuéTe Ha IMPOYHOCTh?

9. Kak ompefienisieTcst mporud rpu Kocom u3rube? OMNUIIMTe MOPsiI0K pacuéTa C UCIO/Ib30BaHHMEeM MTPUHIIUTIA
HEe3aBUCUMOCTHU JIeHCTBUS CUIL.

10. KakoBbl 0COOEHHOCTH PACUETa TOHKOCTEHHBIX CTEP)KHEH MPU CJIOXKHOM COTIPOTUB/IEHUM?

11. Kak yunThIBaeTCs KpyyeHHe B COUeTaHUU C U3TMOOM ITpy pacuéTe BajioB? [IprBeiTe SKBHUBA/IEHTHBIE
MOMEHTBI I10 Pa3HbIM TeOpHUsIM IIPOYHOCTH.

12. B uéM COCTOUT CyTh TMIIOTE3bI TIJIOCKUX CeUeHUMN TTPU C/I0XKHOM COTIPOTHB/IEHUU U KAaKOBBI I'PAHULILI €€
TPUMEHUMOCTU?

13. Kak ompeziensieTcsi oracHoOe ceyeHre TIPU COBMECTHOM JIeHCTBUM M3riba U KpydeHus ?
14. OnuimMTe MOPSAOK pacuéTa Ha yCTOMUMBOCTD C)KaTOTO CTEP)KHS MPU BHELIeHTPEHHOM Harpy>KeHUH.

15. Kak BnusieT npofjo/bHasi Cija Ha Nporubs! 1py rnorepeyHoM usrube? Ilpuseaure auddepeHryanisHoe
ypaBHEHHe W30THYTOW OCH C YYETOM TTPOJIOJIBHON CUJTBL

16. B uém 0co6eHHOCTDb pacyéTa KpUBBIX OpyCheB Mpu n3rube? Yem OTIMYAIOTCS HAapsKeHUsI B KPUBOM Opyce
OT IpsIMOro?

17. Kak oripefiesisieTcsi KO3QQULIMEHT MPUBeJeHUs JJIMHbI AJIsl CTeP>KHEH C pa3uyHbIMU yCJI0BUSMU
3aKperuieHus MpPYU pacyéTe Ha yCTOMYMBOCTD?

18. KakoBbI rpaHUL{bl IPUMEHUMOCTH (hOPMY/Ibl Diinepa /sl pacuéTa KpUTHUeCKOM Cubl? YTO NCHO/Ib3yeTcs
3a rpefiesiaMy eé IIpUMeHUMOCTHU?

19. Kak yuuTbIBaeTCs MeCTHast yCTOMUMBOCTb TOHKOCTEHHBIX 3/IEMEHTOB TIPU CJI0’KHOM COTTPOTHUB/IEHUH ?
20. B uéM COCTOUT MeTO/| Haua/IbHBIX TIapaMeTPOB MPH pacuére rporuboB 6asoK NpH CI0KHOM U3rube?

21. Kak paccuuTbIBaeTcsi KOMOMHMpPOBaHHas Aedopmariyst (M3rub + KpyueHue + pacTspkeHHe) JJist
TIPOCTPAHCTBEHHBIX KOHCTPYKLMIA?

22. KakoBbl 0COOEHHOCTH pacyéTa COCTaBHBIX CTEP)KHEN TIPH CJIOKHOM COTPOTHBIeHNN? KaK yuuThIBaeTCs
MOAATIUBOCTD CBsI3ei?

23. Kak onpezensiercst sHeprus AedopMaliiu Ipy CJI0XKHOM COTIpoTHB/eHun? TIpuBenTe BeIpaXKeHUe /ISt
yAeJbHOM MOTeHI[MaIbHON SHEepPTUun.

24. B 4yéM 3aK/IHUaeTCsl METOZ, KOHEUHBIX 3JIEMEHTOB IPUMEHUTEJIBHO K 33/iadyaM CJIOJKHOTO COTIPOTUB/IEHUs?
KakoBsbl! ero npeumyiiecrsa ¥ HeZlOCTaTKU?

25. Kak yuuThiBaeTCsi [UHAMUUEeCKOe /IefiCTBUe Harpy3ku (yzaap, BUOpalys) TIpy pacuéTe Ha CJIOKHOe
conpotue/ieHre? [IprBerTe IpUMepbl paCYéTHBIX CXeM

JTa6oparopHas padora
Temartvka 1abopaTopHBIX paboT:
onpezenenue Moaynst FOHra u koaddurmenta IlyaccoHa,
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9KCIIePUMEHTA/TLHOE OTpe/le/IeHre MeEXaHUUeCKUX XapaKTePUCTHK MaTepyasioB, UCIIBITAHUE MeTal/IndeCKUX
006pasI|oB Ha pacTsHKeHHe — CKaThe, KpyUueHHe, Orpe/ie/ieHre HarpshkKeHUH U nepeMeltjeHui pu u3rube 6aku,
YCTOMUMBOCTE CTEP>KHSI TIPH CKaTHHU, NIPOJ0IBLHO-TIONIEPEUHOM U3THoe.

BrinoiHeHre 1abopaTopHOM paboThI:

10 6anoB — otueT o abopaTopHOl paboTe BHITIO/IHEH U OPOPMIIEH B COOTBETCTBUH C METOANYECKUMHU
PEKOMEH/IAIMSIMU K BBITTOJTHEHUIO J1ab0paTopHOi paboThl, OTUET ¢/laH MPerno/iaBaTetto U (U/TK) 3aTPy>KeH B
moodle.voenmeh B ycTaHOB/IEHHBIE CDOKH.

5 6asioB — oTueT 0 1abopaTopHOl paboTe BHITIONHEH, HO HE B TOJTHOM COOTBETCTBHM C METOTUUE CKUMHU
peKOMeH/[aLIMsIMK; OTUeT CZlaH Mpero/iaBarestto U (W) 3arpy>xeH B moodle.voenmeh mo3xe ycTaHOBI€HHOTO
CpOKa.

0 6a/I/I0B — OTUET He BBITIOJTHEH

KypcoBas pabora

Temaruka KypcoBbIX paboT CBfi3aHa C aHATMTHYeCKUM PacuéToM HarpskeHHO-/e(OpPMUPOBAaHHOTO
COCTOSIHUSI TIPOCTPAaHCTBEHHOU CTEP>XHEBOM KOHCTPYKI[UM (BBIJAIOTCS UHVBH/ya/IbHbIE BAPUAHTHI)
Odopmiienne Kypcoroii paboTel mpouseoautcs o I'OCT 7.32-2017 «Cuctema
CTaHZAPTOB 10 UH(OpMaIUK, OUOTMOTEUHOMY U U3/IaTebCKoMy fienty. OTyeT
0 Hay4YHO-UCC/Ie/[0BaTebCKol pabote. CTPyKTypa U MpaBuia 0OpMIIEHHS», U B COOTBETCTBHU C
CTO.BI'TY.CMK-K5-21-2023 «[TonoxeHue o nopsijke opraHv3alii U NpoBeJjeHHs KypCOBOTO
MPOEKTHPOBaHKs 00yYaroIuxcs Mo 00pa3oBare/ibHBIM MTPOrpaMMaM cpefiHero npogeCCUOHaIbHOTO
00pa3oBaHus U BhICIIIEro 00pa3oBaHus - IporpamMMam OakasaBpuara,
rporpamMmam CreliajanTeTa, porpaMmmaM MarucTpaTypbi» Bepcusi 3.0
OrnleHuBaHHe KypCOBOM paboThI
OrleHKa «OTJIMYHO» - pab0oTa HOCUT UCC/Ie/IOBAaTeIbCKUHN XapaKTep, TeOPeTUUEeCKas YacTh TPAMOTHO U3/IOKEHa,
pacueThl BBITIOJTHEHBI BEPHO U B TIOJTHOM 00beMe. OopmMiieHre COOTBETCTBYET JeMCTBYIOIUM CTaH/ apTaMm,
TIpeZiCTaB/IeHHbI MaTepyras COAEeP>KUT J0CTaTOuHbINA 00BeM, aHa/lu3 pe3y/IbTaToB, BEIBOJBI 1 000CHOBaHHEIE
peKoMeH/ary. KauecTBo 3alyThl: TIOATOTOBIEHHOCTb YCTHOTO BBICTYII/IEHMS, PAaBW/ILHOCTb OTBETOB Ha
BOTIPOCHI.
OrleHKa «X0OpOILo» - paboTa HOCHUT MCCIe0BATe/TbCKHN XapaKTep, TeOpeThdecKast 4acTh He TIOTHOCThIO
PACKpBITa, pacueThl BHITIOMHEHHI C HeloueTaMu. [Ipy 3aiuTe CTy/IeHT TBEP/0 3HaeT IMPOrpaMMHbIN MaTepHall,
IPaMOTHO U TI0 CYIIIeCTBY U3/Iaraet ero, He JIOMyCKaeT CYIleCTBeHHBIX HETOUHOCTeH B OTBETe Ha BOIIPOC,
MOJKET TTPaBUILHO TIPUMEHSITh TeOPETHUECKHe TIOJIOKEHUS U Bla/leeT Heo0X0AUMbIMY YMEHUSIMUA U HaBbIKaMH
TIPY BBITIOJIHEHUM TTPAKTUUECKUX 3aflaHUH.
OrleHKa «y/|0B/IETBOPUTEILHO» - pab0Ta HOCHT OTIMCATeTbHBIN XapaKTep, PUCYTCTBYIOIMe TeOPeTHYeCKUN U
pacyeTHBIN pa3zenbl HeloCTaTOYHbI. AHAMU3 pe3y/bTaTOB HOCUT TTOBePXHOCTHBIM XapaKTep, BHIBOZbBI U
peKOMeH/TAlK He 000CHOBAHKI. TTpH 3alIuTe CTYJIEHT MPOSB/SET HEYBEPEHHOCTh, IEMOHCTPUPYET Cladble
3HAHUS TeMbI, He BCeT/ia JaeT MCUepIThIBAIOINe U apryMeHTHPOBaHHbIe OTBEThI Ha 3a/laHHbIe BOTIPOCHI.
OLieHKa «Hey/|0BJIeTBOPUTE/TLHO» - paboTa He COOTBETCTBYeT 3asiBJIEHHOW TeMe, OTCYTCTBYeT aHa/IH3
TMIpeACTaB/IsieMbIX Pe3y/ibTaToB. BBIBOJBI HE COOTBETCTBYIOT U3/I0KEHHOMY MaTepHrajy Wik OTCYTCTBYIOT. [Ipu
3allyTe CTYAEHT JeMOHCTPHPYeT He3HaHWe TeMbl, 3aTPyAHSIeTCs OTBeYaTh WX JI0-TTyCKaeT CyIljeCTBeHHbIe
OILIMOKY TIPU OTBeTax Ha 3a/JJaHHbIe BOTIPOCKHI

Bonpocsl k aguddepeHurpoBaHHOMY 3aueTy
1. OcHOBHBbIe orpeiesieHus], IOHSTHSL U TUTIOTe3bI.
2. Cu/bl BHEIIIHUE U BHYTPEHHHUE.
3. Harnpsbkenus. OrnipefiesieHre, BU/ibl HAallpSOKeHUH.
4. ITepemernienus u fedopMariyu.
5. PacTspkeHue U ©katue. BHyTpeHHMe CHJTBI M HalIpsKeHHsl, BO3HUKAFOLIHE B TIOTIePeUHbIX CeueHusx Opyca
TIPU PaCTSDKEHUH U CKaTHU.
6. YavHeHUs cTep KHS U 3aKoH ['yKa.
7. CTaTuecKu HeorpesielMMble CUCTEMBI.
8. [oTeHnmanbHast 3Heprus Ae@opMarim.
9. HanpsbkeHHOe ¥ /1e(hOpMUPOBAaHHOE COCTOSTHYE TIPU PaCTsDKEeHUH M CHKaTHH.
10. Inarpamma pacCTsDKeHUs..
11. KosdduumeHT 3amaca.
12. Kpyuenue. YuCThIN CABUT U €r0 0COOEHHOCTH.
13. KpyueHue Gpyca C KpyI/IbIM [TOIIEPEUHbIM CEUEHUEM.
14. TeoMeTpHUYeCcKye XapaKTePUCTHKU TIOTIepeYHbIX ceueHui Opyca. CTaTHueckyue MOMEHTBI CeUeHHUH.
15. TeomeTpryecKre XapaKTepUCTHKH TIOTIePeUHbIX ceueHni Opyca. MOMEeHThI MHEepIUY CeueHus..
16. M3rub. BHyTpeHHHe CUIOBbIe (haKTOPhI, BO3HUKAIOIIME B MOMEPEUHBIX CeUeHUsIX Opyca rpu usrube. Buibl
or1op.
17. Hanpsokenust B 6pyce Tipu yncTOM U3rube.
18. HanpspkeHus Mpu rorepeuHoM u3rubde. ®opmyiia XKypasckoro.
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19. Kocot# n3rub.
20. BHeLleHTpeHHOe pacTsDKeHue U CKarue.
21. ITpogoneHbIit n3rubd. [ToHsATHE YCTOMUMBOCTH.

JK3ameH (cemectp 3)
JK3aMeH NPOXoJUT B (hopMe OTBETOB Ha TeOPeTHUeCKKe BOTIPOCHI.
OO6yuatoruii moyJaeT 2 Borpoca (B C/Iy4aiiHOM TIOpSiIKe)
Kax/1p1ii TIpaBUIBHBIN OTBET Ha BOIPOC OIleHuBaeTcs B 50 06as/IoB, 3a HETIOHbIE OTBETHI KOJIMUECTBO 0A/IIOB
CHIDKAeTCs.
OOyuaroluiics IMeeT TPaBO Ha MOyYeHHe OIIeHKH B PAMKaX MPOMEXKYTOYHOM aTTeCTal[|iy 0 pe3y/ibTaTaM
TEKYIIero KOHTPOJIs 6e3 MPOXOXKAEHUS aTTeCTAl[MOHHBIX UCITBITAHUN B COOTBETCTBUH C HAKOTI/IEHHBIMU
bannamu.
[MepeBo/ 6a/TLHOM ITIKA/IBI B TPAZMUIIMOHHYIO CUCTEMY OlI€HUBaHHUS
bannst OnjeHKa Mo HOpMaTUBHOM 111Kasie
85 - 100: 5 (o/iyHO)
75 — 84: 4 (xopor1io)
60 - 74: 3 (yooBIeTBOPUTETLHO)
MeHee 60: 2 (Hey10OBIeTBOPUTEJILHO)

JuddepennupoBannbiii 3auet (cemectp 4)

OuddeperipoBaHHbBINA 3a4€T ITPOXOJUT B JOpMe OTBETOB Ha TEOPETHUECKHE BOITPOCHI.
OOyuatoruii mosyyaet 2 Bonpoca (B CIydaitHOM TIOPS/IKE)
Kaxk/ip1ii paBU/IbHBIN OTBET Ha BOTIPOC OljeHUBaeTcs B 50 6asiioB, 3a HETIO/THBIE OTBETHI KOJIMUECTBO Oa/IIOB
CHIKAETCS.
OO6yuaroruiics IMeeT TPaBO Ha MO/yYeHHe OLIeHKH B PAMKaX NPOMEXKYTOYHOM aTTeCTal[iy TI0 pe3y/ibTaTaM
TEKYIIero KOHTPOJIs 0e3 MPOXOXKAEHUS aTTeCTalMOHHBIX UCITBITAHUN B COOTBETCTBUM C HAKOTIJIEHHBIMU
Oannamu.
[TepeBo/ 06aTBHOM ITIKA/BI B TPAZMIIUOHHYIO CUCTEMY OlI€HUBaHHS
Bbannel OnjeHKa o HOpMaTUBHOM 11IKasie
85 - 100: 5 (3auTeHO-0T/INYHO)
75 — 84: 4 (3auTeHO-XO0pOIIIO)
60 - 74: 3 (3auTeHO-y0BIETBOPUTE/ILHO)
MeHee 60: 2 (He 3aUTeHO)
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Paznen 1 PacueTtHO-Tpaduueckas

2 | 3 ACT = 3,3 3] 0 0 | 10 10 pabora,
BBepaeHue.

Boripocs! K 3K3aMeHy
Pasgen 2. R

2 | 3 |Pacrsxenmue- 28|19 | 4 | 8 7 9 10 pa61;Ta
OKATHE CTEPXHEH. JlabopatopHasi paboTa
Pazgen 3. R

2 3 |KpyueHue 22 12 4 4 4 10 10 pa61()) Ta
creprmed. JlabopatopHasi paboTa
Pazpen 4.

I'eomeTpuueckue Boripocsl K 5K3ameRny,

2 3 |xapakTepuMCTHKH 14 4 2 0 2 10 10 PacuetHo-Tpadhrueckas
MonepeyHbIX pabota
CceueHHIl.

Borpoce! K 5K3ameny,

9 3 Pazpaen 5. U3rub 31 | 13 4 5 4 18 10 PacueTtHO-Tpaduueckas
0asIoK. pabora,

JTabopatopHas paboTa
Bcero 3a 3 cemecTp 108 | 51 | 17 17 17 57 50
Borpocs! k
Pazpgen 6. CiioxHoe AH(bcbePe;ﬂIgE;BaHHOMY

2 | 4 [COmPOTHBIICHUE 55 26| 9| 8 | 9 | 29 25 | PacuerHo-rpaduueckas
CTep>KHEeBbIX
CHUCTeM. padora,

JlabopatopHas paboTa,
Kypcogasi pabora
Bonpocs! K
Pazpgen 7. nuddepeHIIIPOBAaHHOMY
ITepemenienus B 3auery,

2 4 |oGwmem ciyuae 53 | 25 8 9 8 28 25 PacuetHo-Tpadhrueckas
HarpykKeHusi pabora,
CTepIKHA. JIaboparopHast pabora,

Kypcosas pabora
Bcero 3a 4 cemecTp 108 | 51 17 17 17 57 50
Bcero nmo gucun/IMHe 216 | 102 | 34 34 34 114 100
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OneHounblie MaTepuassl no gucyumiude COITPOTUB/IEHUE MATEPUAJIOB

OIIK-13 - Cnoco6eH npumeHsamb cmaHoapmHbie Memoobl pacuema npu npoeKmupogaHuu demaseti u
y3/106 u3denuti MAWUHOCMPOeHUSsl

Ne 1 TIIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
1. BennuuHa, ciy)kalyie Mepoii MeXaHU4eCKOro J1eMCTBHsI OJHOI0 MaTepuasbHOro Tejla Ha Jpyroe

2. COCTaBJ'[HI'OH.{aH BEKTODA IMOJIHOI'O HAIIPps>KeHU4, ,Z[eﬁCTBYIOH.IEFO B nCCcjieayemMoM CeYeHUH Tesla,
ornpeaessieMas HpOQKL{I/IEﬁ Ha HOPMAJIb K IIVIOCKOCTHU 3TOr0 CeYeHUud

3. TIpoex1yst r1aBHOTO BeKTOpa BHYTPEHHUX CHJI Ha OCh, JIe)KALYI0 B IFIOCKOCTU CEYeHHsT
A. HOpMaJIbHBIM HarlpshKeHHeM
b. nonepeuHoii cunoit

B. BHyTpeHHel cuioi
Ne 2 TIpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE

1. HaubornbImiee ycoBHOe HampsikeHHe, KOTOPOe BbIiep>KHBaeT o0pa3el] Ipy Harpy>KeHuH 10
pa3pylleHus], Ha3bIBaeTCs

2. HanpspkeHue, IpU KOTOPOM Hab/IOAaeTcst poCT AedopMariiyii 6e3 3aMeTHOTO YBeTMUeHUsI Harpy3KH,
Ha3bIBaeTCs

3. MakcuMasbHOe YCJIOBHOe HarpskeHue, TIPH KOTOPOM B MaTtepHasie He 06Hapy»KUBaeTCsi PU3HAKOB
TJIaCTHUeCKOM (0CTaTOuHOM) AedhopMallii, Ha3bIBaeTCs

A. mipefiesioM yrpyroctu
b. ipesiesioM npouyHOCTH

B. npenenom Tekyuectn
Ne 3 TlpouuTaiiTe TEKCT U YCTaHOBUTE N0OC/Ie[0BaTeIbHOCTh
Ilepeuniciin xapakTepUCTUKY NIPOYHOCTH MaTepuasa B MOps/iKe UX BO3pacTaHUs:

A. Ilpenen TekyuecTtu
b. Ilpenen yripyroctu
B. Ilpenen nponopLitoHaIbHOCTA

I'. Tlpegen npouHocTU
Ne 4 TlpouMTaiiTe TEKCT U YCTAaHOBUTE IOC/IE[0BATe/IbHOCTD
YKa)kKyl TeoMeTpUUecKre XapaKTepUCTUKU CeUeHuH B MOps/Ke BO3pacTaHUs UX pasMepHOCTH:

A. MOMeHT COINpOTUB/IeHUS
b. MomeHT vHepLiuun

B. ITnomazs

Ne 5 TIpouwuTaiiTe TEKCT U 3aITUILIUTE Pa3BePHYThI 000CHOBAHHBINA OTBET
ConpoTrB/eHre MaTepraioB 3TO

Ne 6 TIpouuTaiiTe TEKCT U 3aITUILIUTE PAa3BePHYThIA 000CHOBAHHBINA OTBET
IIpouHoCTB 3TO

Ne 7 TIpouwnTaiiTe TEKCT, BbIOEpHTE MPaBHU/IbHBIN OTBET U 3allIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
OTBeTa

MeTtoz, 1103BOJISIIOIIMM OTIpeJe/TUTh BHYyTPeHHUe YCUIUS B CeUeHUU CTepPyKHsI, Ha3bIBaeTCH ...

A. MeTOIOM HE3aBUCUMOCTH JIeMCTBUS CHUTT
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Ne 8

b. MeTonom ceuenuti
B. meTozmom cui

C. METOAOM Hd4aJ/IbHbIX [TdpaMeTPOB

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET M 3alMIINTE apryMeHThI, 000 CHOBBIBAOII[Me BEIOOD
oTBeTa

IpuHLMn, yTBep)KAatoILMH, UTO pe3y/bTaT JeiCTBUSI CUCTeMbI CUJT paBeH CyMMe pe3y/IbTaToB eHCTBUM
Ka)K[,0l CUJIbI B OT/|e/IbHOCTH, Ha3bIBAeTCS. ..

A. mpunnunom CeH-BeHa
b. mpyHIUIIOM HaYa/lIbHBLIX pa3sMepoB
B. npunuunom bepuynnu

I. TNPUHLMWIIOM HE3aBUCUMOCTH ,I:[EﬁCTBHH cun

[TpouwnTaiiTe TEKCT, BEIOEpHUTE MPABUIBHBINA OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

Kak Ha3bIBatoT CrioCOOHOCTh KOHCTPYKIMU COTIPOTUB/IATHCS YIPYTHUM JehopMariysam?
A. Iy1IaCTUYHOCTh

b. ynpyroctb

B. ycToitunBocThb

I >)kecTKOCTB

Ne 10 TTpouuTaiiTe TeKCT, BEIOEpUTE MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEeHThI, 000CHOBBIBAIOIL[ME BEIOOD

OTBETOB
Mopenu MaTepuasa B pacyeTax Ha IIPOYHOCTHYIO HaJleXKHOCTh JleTanu (37e-

MeHTa KOHCTPYKL[MH) TIPUHSTO CUUTATh ...
A. cruToImHBIMA

B. opHOpOgHBIMU

B. usorponHsiMmu

I". nuHelHO-ynpyrumMmn

Ne 11 TTpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB

B Mogenu ¢popmbl 1pu pacyeTax MPOYHOCTHOM HaZie)KHOCTH BBOJSAT YIPOLLeHUe B TeOMeTPUI0
3/1eMeHTOB KOHCTPYKLIUH, TIPUBO/IS UX K CXEMaM ...

A. crepxxus (6pyca)
B. nmnactunbl
B. 0bo/10uku

I. CTep)KHEBOﬁ CHUCTEMBI U CTaTHUUeCKH OHpe,ZLEJ'[I/IMOI\/JI PaMbI

Ne 12 TTIpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIINTE apPTYMEHThI, 000CHOBBIBAIOIIHE BLIOOD

OTBETOB
BHellHWe CUJTBI, I€MCTBYIOIIVE Ha 3/IEMEHT KOHCTPYKLIAH, TIOJpa3/Je/isioT Ha ...

A. BHellIHWe U BHYTPEeHHHE CUJIbI
b. cocpenoroueHHbie
B. pacrnipenienenHbie

I. oObeMHbIe CU/IbI
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