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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)

15.04.03 ITpukiapHas MexaHuKa
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa E7 MEXAHUKA JE®@OPMUPYEMOI'O TBEPJOI'O TEJIA
Tutyx Urops HukonaeBuy, K.T.H., JOLEHT, JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel E7 MEXAHUKA TE®@OPMUPYEMOI'O TBEPAOI'O TEJIA

3aBenyromuii kadenpoii CanHukoB B.A., 1.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E7 MEXAHUKA TE®©OPMUPYEMOI'O TBEPAOI'O TEJIA

3aBepaytoimii Kadenpoii CanaukoB B.A., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JUHAMUKA U YCTOMYNBOCTh MEXAHUYECKHUX CUCTEM

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:

IICK-1.2 — criocobHOCTh yuuThIBaTh 0COOEHHOCTH (YHKLMOHUPOBAHWSI MAILWH, NPUOOPOB U ammapaTyphbl
MpU JUHAMHUYeCKUX yAapHbIX, IIUKINYeCKUX, TeMIIepaTypPHbIX Harpy)KeHUsiX, MeXaHUUeCKHX, aKyCTHYeCcKuX,
aspo- U I'WJpOJUHAMUUECKUX, TeIIOBbIX, 5/1eKTPOMarHUTHBIX W pa/MalliOHHbIX BHELIHWX BO3[elCTBUSX,

BBICOKOM /[1aB/IeHHWH U BaKyyMe

@DOopMHPOBaHHMIO KOMIIETEHLIUH CITY)KUT [JOCTIDKEHHUE CIIeAYIOLIUX Pe3y/IbTaToB 00pa30BaHMUsI:

IICK-1.2
3HAHUA:
HCI10/1Ib30BaHM€ COBPEMEHHBIX IMdKeTOB IMPUKJ/IAAHBIX IIPOr'PAMM B YaCTHU dHa/IM3ad COOCTBEHHLIX YaCTOT

1 MOJ, KojiebaHUH, 3aracoB YCTOHUMBOCTH UCXOAHBIX (hOPM paBHOBECHS;

YMeHus:
aHa/IM3MPOBaTh ¥ MHTEPIIPeTUPOBAaTh I10JIyYeHHbIE pacueTHbIe pe3y/bTaThl, BblJaBaTh PEKOMeH/alHy,

BeAyLiye K MOBBIIIEHWUIO pa6OTOCHOCO6HOCTI/I KOHCTPYKHHﬁ;

HAeblKu:
d/leKBATHbIE Criocobnl U METOAbl pelleHUud 3a[ad anKna,quﬁ MexXaHUKU B 00yacTu OTCTpOfIKH

KPUTHYECKUX CKOPOCTed BpallleHWss POTOPHBIX MalllMH, TOBBIIMIEHUsS HeCylled CrocOOHOCTH THUIIOBBIX
3/IEMEHTOB KOHCTPYKLIWH TIPH CKaTHH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuctunmisaa JUHAMMKA U YCTOMYNUBOCTh MEXAHUYECKUX CUCTEM sBnsercs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOJATOTOBKM MO HanpaiaeHuto 15.04.03 [puknadHas mexaHuka.

CogepxaHue [JUCLMIUVIMHBI ~ SIBJIS€TCS  JIOTUUYECKWM IIPOJO/DKEHWEeM  UCLIUIUIVH: . CAD/CAE
TEXHOJ/IOIT'U IIPOEKTUPOBAHUSI MANIIMHOCTPOUTE/IBHBIX WUW3JE/IMN N UX
JJIEMEHTOB.

Cojiep>kaHWe JUCLIMIUIMHBI ~ SIB/ISIETCS OCHOBOM [I/I1  OCBOEHMSI IUCLIUIIH: BBIHOJIHEHI/I]%,
IMOAIrOTOBKA K  IIPOOERYPE 3AIINTHI n 3AIINTA BBIITY CKHOU
KBAJINMOVNKATTMOHHOU PABOTDBIL.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

e [ICK-1.1 — CriocobeH NMpoBOAUTh aHAN3 JUHAMHUKH U MIPOYHOCTH TEXHUUECKUX 00BEKTOB C
NIpYMeHeH’eM COBPeMeHHbIX PaCcueTHbIX TeXHOJIOTHH, SKCIIepUMeHTa/IbHbIX MeTOZ0B, 0TPaC/IeBbIX
MEeTO/IMK, YUMTHIBAaTh BO3MO>KHOCTD TIOTE€PH HeCyIijel CriocCOOHOCTH, a TakKe BIMSIHHE yCTa/I0CTHBIX
paspyLIeHUi

e TICK-1.2 — CnocobeH yunuThIBaTh 0COOEHHOCTH (PYHKIIMOHUPOBAHMS MaIlIMH, MPUOOPOB U armapaTypbl
T[IpU JMHAMUYeCKUX Y[ apHbIX, LIUK/IUYeCKUX, TeMIIepaTypHbIX HarPYKeHUsIX, MeXaHU4yeCKUX,
aKyCTHUeCKUX, a3p0- ¥ T POAUHAMUYE CKUX, TeIVIOBBIX, 3/IeKTPOMAarHUTHBIX U payaljuOHHbIX
BHEIIIHUX BO3/IefiCTBUSIX, BBICOKOM [IaB/IeHUU U BaKyyMe



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

AyAMTOPHBIE 3aHATHSA N
B KOHTaKTHOIi ¢hopme g o
® @ 5 =
£e | 2F
= ° g ¢ g5 | &
9 3] = 2 E X & E( S E
> E HawnmeHoBaHHe pasjie/IoB H AHAAKTHYECKHX eHHHAL] LmJ E = E’ E E -] & §
] 5] ]
= g8 EF |58 3
S8 | ° o
O
=
Pazpen 1. Ycroii Th T IX 3. TOB KOHCTPYKI{MH. YCTOWUMBOCTb T/IACTUH U
6 11 0060/10ueK B TpefiesiaX ypyrocTd. BbiyunBaHKe MPsIMOYrO/IbHbIX IUIACTHH MPU Pa3IMUHbIX 81 15 6 9 66 50
rPaHHYHBIX yC10BUsX. Hecylljas crnocobHOCTb MoAKpeIIeHHbIX MaHe el Mpy OKaTHH.
Paspen 2. DneMeHThbI POTOPHOIi AMHAMMKH. BH/Ibl HArPy30K U pacyeTHble cxeMbl. PacueT
6 11 CTaTHU4eCKOH MPOYHOCTH U )KecTKOCTH .PacueT ycranoctHoi npouHocTy. .Kputuueckue 99 19 11 8 80 50
CKOPOCTH BpaltieHusi. basaHncupoBka rubkix potopoB KpyTusibHble Koe6aHyist BalonpoBOZOB.
Bcero 3a 11 cemecTp 180 34 17 17 146 100
Bcero no gucuuninHe 180 34 17 17 146 100
3.2. AyAUTOPHBII NPAaKTUKYM
Ne Homep u HaiMeHOBaHUe pa3jesia Oo0bem,
Tema MNPAKTHYECKOI'0 3aHATUA
n/n AUCITUIT/THHBI dyJA. 4acoB
1 . BbIHy‘—II/IBaHI/Ie MpAMOYTOJIBHBIX IT/IaCTHUH TIPpH 5
Paszpnen 1. YcTOMUMBOCTD THITOBBIX Pas3/IMYHBIX I'PAHUYHBIX YCIOBUAX
7 3/IEMEHTOB KOHCTPYKI[HH. . Hecyiast criocoOHOCTE MOKPEIyIeHHbIX TIaHe ei 4
TIpU COKaTUH.
3 PacueT cTaTuueckoi IMPOYHOCTHU U )Ke€CTKOCTHU 3
Pasgen 2. DneMeHTHI pOTOPHOM Bajia
4  |pMHaMHUKWU. Pacuet ycTanocTHOU NpOYHOCTU POTOpa 3
5 BanaHcrpoBka rHOKHUX POTOPOB 2
Bcero 3a 11 cemectp 17

3.3. JIaGopaTopHbIii NPaKTUKYM

No Homep 1 HauMeHOBaHUe pa3jesa O6wewm, aya.
o/ S — Tema /1ab0paTOPHOro MPAaKTHKyMa 4aCoB
1 Paspen 1. YCTOI‘/JILII/IBOCTIZ TUIIOBBIX BrinyurBaHve NOJKPeNIeHHbIX TlaHe el 6
3/1eMEHTOB KOHCTPYKLIMH. TIpU CKaTUH
5 Onpepenenre KpUTUYECKUX CKOPOCTEN 6
Pasgen 2. DneMeHTbI pOTOPHOM JUHAMUKH. SPAIlieHkA poTopa -
3 MogenvpoBaHye KpyTUIbHBIX KOjieOaHui 5
BaJI0NIPOBOAA
Bcero 3a 11 cemectp 17
3.4. CamocrosiTennbHas pabdora crygenrta (CPC)
No Homep 1 HaumeHOBaHMe pa3jeia Oo0newm,
o/ S ——— Copep)xaHue yueOHOro 3afaHus 4acoB
1 W3yuyeHue npesyCMOTpPeHHBIX IPOrpaMMOM 40
Pazgen 1. YcTOMUMBOCTE TUTIOBBIX JUaKTUUeCKHUX eIUHUL]
5 3/IeMEeHTOB KOHCTPYKLIUH. BrimonHenue, oopMiieHre TIOMyIeHHBIX 26
pe3yJbTaToB, 3ammra JIP
3 W3yuenue npeyCMOTPeHHBIX IPOrPAMMOM 40
[IUIaKTUYeCKUX eJUHUL]
4 Paszen 2. DneMeHTb! pOTOPHOH BeironHeHue, oopmiieHUe [0/1y4eHHbIX 20
JVUHAMUKU. pe3yJbTaToB, 3amura JIP
5 BrimonHenue, opopmieHre Momy4eHHbIX 20
pe3y/nbTaTosB, 3ammra JIP
6 22674




Bcero 3a 11 cemectp

| 146

4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI

CEMECTP HEJE/IN CEMECTPA
1/2|3| 4 |5| 6 [7(8/9/10 11|12 (13|14 15| 16 17
11 JIP| | OP P JIP JIP | AP Borp.Jud.3au, gud. 3au.

YcnoBHble 0603HaYeHMS:
TP — nuarHocThyeckasi pabora;
JIP — naboparopHas paboTa;

Bonp.lud.3au — Bonpocs! K AnddepeHIIPOBAHHOMY 3aueTy;
Iud. 3a4. — auddepeHIIMPOBaHHbIN 3aueT.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:

[TMarHoCTUYecKasi pabora;
JlabopatopHasi paboTa;
BOIIPOCHI K v depeHI[IPOBaHHOMY 3aUeTy.

HpOME)Ky'TO‘lHaH dTTecTadlusa IMpOBOAUTCA B CbOpMaXI

I depeHIIMPOBaHHBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:
1. W. H. Turyx, C. I1. SIkoBneB. . YcroiiunBoCTh MexaHuueckux cucrem. Cratuka. CII6.BI'TY
"BOEHMEX" um. II. ®. YctuHoBa, 2014, 28 3ks.

2. W. H. Tutyx, C. I1. fIkoBneB. . YcTONUMBOCTE MeXaHU4yeckux cucrem. nHamuka. CI16.BI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2016, 68 3k3.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:
He Tpebyercsl.

5.3. [lepuoguueckue U3gaHusi:
He Tpe0yroTCs.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru — ®yHzaamenransHast oubmoreka BI'TY « BOEHMEX» um. [1.®. YctuHoBa.
CoBpeMeHHbIe MTpodeccHoHabHBIe 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiioHaibHast 31eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas 3/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro douia
(byHIaMeHTaIbHBIX UCCIeJOBaHUH.

VHdopMalMoHHbIe CTIPABOYHBIE CUCTEMBI:

1. TexakcriepT — MIHGOpMaIMOHHBIM MTOPTasl TeXHUUECKOTO peryivpoBanus: HopMbl, mpaBu/ia, CTaHAAPThI
Po;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTiHOBa;

3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMaljoHHbIH [TOpTaa IpaBoBOM MH(MOPMAaLUH.

5.5. TIporpamMMHOe obecrieueHue:
1. Ansys Multiphysics 2019 Teaching Advanced.

5.6. 'Hpopmal[ioHHbIe TEXHOIOTHH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. 'nTepakTuBHas [OCKa;
2. Ansys Multiphysics 2019 Teaching Advanced.

6.2. J/TabopaTopHbIe 3aHATHA:

1. lHTepakTHBHAas1 JOCKa;
2. Ansys Multiphysics 2019 Teaching Advanced.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
. K paoueii mporpaMme AMCLUILIHHbI
JUHAMUKA 1 YCTOUYNBOCTHb MEXAHNYECKUX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda JAHAMUKA W YCTOMUYUBOCTHE MEXAHUYECKUX CHUCTEM spnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TIO/ITOTOBKM 10 HaripaBieHuto 15.04.03 IIpukaadHas mexaHuka. [ducryruiiHa peanu3yeTcs: Ha (akynbreTe E
Opyxue u cucrembl Boopyxenusi BI'TY "BOEHMEX" um. [J.®. YcruHoBa kadenpoit E7 MEXAHUKA
OJEO®OPMUPYEMOI'O TBEPJOT'O TEJIA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1.2 crocoOHOCTh YUUTHIBATH 0COOEHHOCTH (DYHKIIMOHUPOBAHUS MAIllH, TPUOOPOB U armaparypbl MpH
JVHaMUYeCKUX yAapHbIX, UKINUeCKUX, TEMIIePaTypPHbIX Harpy>keHUsiX, MeXxaHuueCcKuX, aKyCTUYeCKUX, aspo-
U TUAPOJVHAMUYECKHX, TEeIJIOBBIX, 3JIEKTPOMAarHUTHBIX U PaJUallMOHHBLIX BHEIHWUX BO3ZJEUCTBUSIX, BLICOKOM
JaB/IEHUU U BaKyyMe.

CogeprkaHye JUCLIMIUIMHBI OXBaTbIBaeT KPYr BOMPOCOB, CBfI3aHHBIX C JUHAMHMKOW U IOTepeil yCTOHUMBOCTH
WCXOAHBIX ()OPM PaBHOBECHS 3/IEMEHTOB KOHCTPYKLIWH.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BDEMeHHbIe MHTepPBAJIbI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
¢ naboparopHas pabora;
e BOMPOCHI K AuddepeHI[IPOBaHHOMY 3aueTy.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
o nmuddepeHI[POBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI COcCTaBiasgeT 5 3.e., 180 u. TIporpamMMo# AWCIUITAHBI
TpeJyCMOTPEeHbI MpakThueckue 3aHsaTus (17 4u.), naboparopHblii nmpakTHKyM (17 4.), camocTosiTesibHasi pabora
crygenra (146 u).
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TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI

JUHAMUKA U YCTOMUYNBOCTh MEXAHUYECKHNX CUCTEM

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTh 0CBOEHHS AUCLUMIUINHBI cocTaBgeT 180 4., U3 HUX 34 4. ayJUTOPHBIX 3aHATUH, U 146 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHSA [OUCHUITIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C ITonoxxeHueM o TeKYIeM,

py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue paboTbI Pexkomenjyemas iMTeparypa prm:{?éKOCTb’
Pazaen 1. YcToiiuMBOCTh THIIOBBIX 3/71eMEHTOB KOHCTPYKIHIA.
N3yuenue rpesycCMOTpEeHHBIX
2’5 3;51 ;MMOH AMAAKTHECCRIX | g1 g, Tutyx, C. I1. flkoBneB. . YCTOMUMBOCTb MeXaHUYeCKUX 40
cucrem. Craruka: CI16.5I'TY "BOEHMEX" um. [I. ®.

BrimonHenue, opopmieHve Yerunosa, 2014 (1-4)
TI0JIyYeHHBIX pPe3y/bTaToB, 26
3aigura JIP

Wroro no pasgeny 1 66

Pa3zpgesn 2. DiieMeHTHI pOTOPHOU AMHAMMKW.

W3yuenue npeyCMOTpeHHBIX
MpOrpaMMOM AUJAaKTHYEeCKUX 40
eIVHUL]
BrimonHenue, odhopMiieHue WN. H. Tutyx, C. I1. fIkoBneB. . YCTOMUNBOCTh MeXaHUUeCKUX
TIO/TyYeHHBIX pe3yJ/bTaros, cuctem. [TuHamuka: CI16.BT'TY "BOEHMEX" um. [1. ©. 20
3arura JIP YcrtuHoBa, 2016 (1,2)
BrimonHenue, odhopMieHue
TMOJTyYeHHBIX pe3y/IbTaToB, 20
3angura JIP

Wroro no pasgeny 2 80
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IIpunoxenue 3
. K paoueii mporpaMme AMCLUILUIHHbI
JUHAMUKA 1 YCTOUNYNBOCTh MEXAHUYECKHNX CUCTEM

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

¢ jyabopaTopHasi paboTa;

e BOIPOCHI K AutepeHI[IPOBaAHHOMY 3aUeTy;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

JIaGoparopHas pabora

Oruet 1o 1abopaTopHO# paboTe Mpe/CTaB/ISIeTCs B IEUaTHOM BH/ie B hopMmarte, pesyCMOTPEHHOM
111a6JI0HOM OTYeTa 1o JilabopaTopHoi paboTe. 3alyTa OTUETa POXOAUT B (hOpMe /IOK/IaZia CTy/IeHTa TI0
BBITIOJIHEHHOM paboTe 1 OTBETOB Ha BOTIPOCHI TIperofiaBare/iss. Kpurepun oljeHUBaHMsL: 3a4eT / He3auet

Bonpocs! k guddepeHpoBaHHOMY 3aUeTy
BapuaHThI TeCTOBBIX BOTIPOCOB K Audd. 3aueTy pa3melrieHbl B coctaBe Y MK mo guciuriiae

JuddepennpoBanHblii 3aueT
..dud. 3aueT MPOXOAUT B TECTOBOM (hopMe U BK/IOUAET B ce0si OTBETHI Ha TeOPeTHUeCKUe BOIPOCHI (25
miT.). Kaxk/ibiii BepHBIN OTBET orjeHuBaeTcs B 4 6asia. OrieHKa CK/Ia/[bIBAETCS TI0 KOJTMUECTBY 0asos,
TI0JTyUeHHBIX 33 OTBETHI Ha TECTOBBIE BOTIPOCHI.
ITepeBog GanIbHOM MIKA/bI B TPAAULIIOHHYIO CUCTEMY OLIEHUBAHUS
Bbannbt OnjeHKa 1o HOpMaTUBHOM 11IKasie
85 - 100 "omnuyHO"
75 — 84 "xopormio"
51 - 74 "ynoBneTBOpUTE/ILHO"
MeHee 51 "He 3auTeHO"
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AynuTopHBIe <
3aHATHA B g °\c: E
KOHTaKTHOM 5 o = = g %
dopme =8 25 T
-9 x| =3 B
ol 5 o S & S E ;E O
& 8 HaumeHoBaHMe pa3jesioB h ’E £ Eg| &E Q0
Q S |u JMJAKTHYeCKHX eUHUL| O o | & g Sw| S : S 5 EB
K R E 85 8E 8¢8 S T
H | EE|EE| =S = T
A | 8| 28|0& 5
© ) s
o B & N4 [25]
S = ® =
= o
Pa3pen 1. YcToliuuBOCTD nb q)eB:ITPZCZ:;HHOM
6 11 |THMNOBBIX 3/1IEMEHTOB 81 | 15 6 9 66 s |* P 3a]rllell?y y
KOHCTPYKI{HH. JTaboparopHast pabota
Bonpocs! K
6 1 Paszpen ZLBHEMEHTBI 99 | 19 1 8 80 50 nubdepeHIMPOBaHHOMY
POTOPHOI ANHAMMKH. 3auery,
JlabopatopHasi paboTa
Bcero 3a 11 cemectp 180 | 34 17 17 146 100
Bcero no aucuuiinHe 180 | 34 17 17 146 100
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Kputepuu oneHuBaHus

IICK-1.2

Nel
Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Bonpocbl omkpbimozo muna:

IIpu OTCYTCTBUM JUCCUTIALIAN SHEPTUU (CUJT COTIPOTHBIIEHUS) AeKPeMeHT 3aTyXaHUsi
Kak u3MeHHUTCs1 HU3IIIast YaCcTOTa COOCTBEHHBIX KOIe0aHUM yIIPYTol CUCTEMBI TIPH eé
IOrpy’KeHuu B BoAy?

IIpuBeieHHAas >)Ke CTKOCTh KostebarebHOM cructeMbl 1000 Krce/M, IpUBeIeHHbIN BeC
VHepIroHHOro 31eMeHTa 20 Kre. [Tepuos coOCTBeHHBIX KoeOaHUi paBeH

Kak u3MeHSTCs 4aCcTOThI COOCTBEHHBIX KojiebaHWH yIIPyToi CUCTEMBI TTPY e€ TiepeHoce ¢
3em/I1 B KOCMHUYECKOe IIPOCTPaHCTBO?

Kak ripu yBesmmueHUM TIpHBeZieHHOM Macchl B 4 pa3a U3MEeHUTCST HU3IIasi 4acToTa
COOCTBEHHBIX He3aTyXarIUX KojebaHul O[HOCTENeHHON CUCTEMBI?

£, V
1500 MM _ &

A =
F* 7
B o

aH cTep)keHb, TMOKOCTh KOTOPOTO OOJIBIIIE TIPeZie/bHON THOKOCTH MaTepHrasa. Kak rpu
3TOM KpUTHUeCKasi Cujia 3aBUCUT OT Ko3dduirenTa [Tyaccona?

Haiit TMOKOCTb CTEPIKHSI KPYIVIOTO TIOTIEPEYHOr0 CeUeHUs], eC/TU ero guamerp 60 Mm,
IyiHa 2,4 M, CTep>KeHb IIaPHUPHO 3aKPEerIéH C 000MX KOHLIOB

F
[=2,4 m 7

Kak n3meHHUTCsi TMOKOCTE CTEpP)KHSI TIPU 3aMeHe CXeMbl KpeTlIeHHsI KOHIIOB C BapuaHTa A
Ha BapuaHrt b?

=

NN

1500 mm
A

B

NN

KoaddurmenT nprBeieHust I/IMHBI CTEPKHS 3aBUCHUT OT. ..

NwmeeTcs cTepkeHb, BUJ, KOTOPOTrO Mpe/iCcTaB/ieH Ha pUCyHKe. [TornepeuHoe ceueHue —
KBa/IpaTHOe C JJTMHOW cTOpoHBI a=20 MM. JlnuHa cTepyxHa L=2 M, MaTepuan —
KOHCTPYKLMOHHas CTajib (MOAY/Ib TipofosibHO yripyroctd E=200 I'Tla). Onpenenuts
KPUTHUECKYIO0 CU/Ty TIoTepu ycToiiunBocTU. OTBeT faTh B HbloTOHAaX, OKpyIIss /10
1{e/I0ro
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Bonpochbl 3akpbimozo muna:
Ne 1 B ypaBHenus aswkenus Jlarparwka II-ro poga noreHnjuanbHasi SHepPryus
b depeHIpyeTCs 1Mo

A BpemeHu
B ckopoctu
C nepemelteHurO

D temrnieparype
Ne 2 ITpu uKrC/IeHHOM pellleHUH 3alauy ¢ KOHEYHBIM UHC/IOM CTereHe CBOOO0/bI BO3MOKHOE
YKCJI0 UCKOMBIX UaCTOT COOCTBEHHBIX HE3aTyXalolUX Koie0aHuk

A GeCKOHeYHO
B paBHO umcity crereHeii cBO60/bI
C paBHO YJBOEHHOMY UUC/Iy CTeTieHei CBOOO/IbI

D HMuero 13 BhIlLIENIepeUnCc/IEHHOTO
Ne 3 B ocHoBe meToza Paness 1eXXUT paBeHCTBO. ..

A MakcuMabHBIX 3HaUeHWM KUHETHUeCKOM U MOTeHIUMaJILHOW SHepruu
B MakcuMasbHbIX 3HAUeHUH KWHEeTUUEeCKON U AUCCUTIaTUBHOUW SHeprun
C MMHUMa/bHBIX 3HaUeHUM KMHeTHUYeCKOUW U MOTeHIUa/IbHOW SHepruun

D MuHMMAaIBHBIX 3HAU€HWI KMHETUUYeCKOU 1 AHCCI/IH&THBHOﬁ SHEPruun

Ne 4 YacToTa MasnbIX (JIMHEHHBIX) COOCTBEHHBIX KOJieOaHWi MaTeMaTHueCKoro MasiTHUKA
BeCOM 5 KI'C U JAJIMHOM >KecTKoro crepykHs 50 cM paBHa

~0,71 Ty
~0,11 'y
~2,33T'g
~0,02 Ty
Ne 5 ITpu mapameTpuuecKoM Bo30Y>KIeHUH Kojie0aHUI SHEPrys MOXKET ObITh BJIOXKEHA B
KosiebaTesIbHyr0 CHCTEMY IyTeM IepPHUOANYeCKOro U3MeHeHHs!
A TONBKO ee MHEePLIMOHHBIX NTapaMeTpOB.
B To/BKO ee eMIpUPYOLIMX TapaMeTpoB.

C TOMBKO ee >KeCTKOCTHBIX (BOCCTAHAB/IMBAIOIINX) ITADAMETPOB.

D mo6oe 13 BblILIeNepeyrcIeHHOTO
Ne 6 [aH crepkeHb, THOKOCTb KOTOPOTO O0JbllIe TIpefielbHOM THOKOCTH MaTtepyana. [Ipu
3TOM KpUTHUecKasl CUJaA ........
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A TIpSIMO TIPOTIOPIIMIOHAIBHO [JTUHE CTEPIKHS

B obpatHo mporiopriroHanbHa [JTMHe CTePXKHS

C obpaTHO nporopLMoHaabHa KBaJpaTy AJTUHbBI CTeP)KHS
D npsimo mipomnopiivioHaibHa KBa/IpaTy AJTHHe CTePIKHS

He 3aBUCUT OT JI/IMHBI CTEP)KHsI, HET NPaBUJILHOTO OTBeTa
Ne 7 [aH crepkeHb, THOKOCTb KOTOPOTO O0Jblile TpefieslbHOM rHOKoCcTH MaTtepuyana. [Ipu
3TOM KpUTHUecKast CUJa ......

A TIpSIMO TIPOTIOPIIMOHAIEHO 0CEBOMY MOMEHTY UHEPIIVU CTEePXKHS
B o6patHo TporopririoHanbHa 0CEBOMY MOMEHTY UHEPLIU CTEPKHSI
C mponopriMoHaibHa KBaJpaTy 0CeBOro MOMeHTa MHePLIUY CTeP>KHS

D He 3aBUCHUT OT 0CEBOI'O MOMEHTa MHEPLIMM CTEP>KHS, HET NIPaBU/IHOTO OTBETa
Ne 8 Urto Takoe KpuTHUeCKasi cuia?

A MakcMManbHasi CKMMaroliasi CHiia, TIpU KOTOPOit cTep>keHb COXPaHsieT CBOIO
MIPOYHOCTh

B MakcumanbHasg ckMMarolas cuia, Ipyu KOTOpoU cTep kKeHb TepsieT YIIPYroCTh
C mMakcuMasbHasi Cra, IIpU KOTOPOY CTep)KeHb COXpaHsieT YCTOMYMBOCTD

D makcuMasnbHasi cuia, IIpY B CTep>KHe IOsIB/ISIIOTCS M1acTUYecKye fleopMalyn
Ne 9 CrepykeHb TepsieT YCTONUHBOCTb. ..

A B 10CKOCTY Hau0OJIbIIIeH KeCTKOCTU
B B 1/10CKOCTH HaMeHBbIIIeH KeCTKOCTU
C B NJIOCKOCTH MOTMEPEYHOrO CeUeHus

D Her ITpaBUJIBHOT'O OTBETA

Ne 10 [pu cxaTum ynpyroro CTep <Hs, TOKa3aHHOTO Ha PUCYHKe, TiepBasi hopMa ToTepu
YCTOMUYMBOCTU UMeeT BUJ;
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