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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUM C TPEBOBAHUAMUA ®EJEPAJIBHOT'O
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IIporpamMmmy cocraBui:

Kadenpa E7 MEXAHUKA JEOOPMUPYEMOI'O TBEPJOI'O TEJTA
CanHukOB Briagumup AHTOHOBMY, [1.T.H., JOLIEHT, 3aBeiytoLuii Kadeapoii
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Ha 3acejaHuy Kadeapbl-pa3paboTumrKa
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E4 BBICOKO3HEPTETUYECKHUE YCTPOMCTBA ABTOMATHYECKHUX CUCTEM
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PABOYAS ITPOI'PAMMA ANCIIAIIINHBI
MEXAHUWKA JE®OPMHUPYEMOI'O TBEPAOI'O TEJIA

Pazjenbl paboueii mporpaMmmMel

1. IIEJIM OCBOEHUA IVCHUITIIMHBI

2. MECTO JUCHUIIJIMHBEI B CTPYKTYPE OOII BO

3. CTPYKTYPA 11 COOEP)XAHUE OVCHUITINHBI

4. ®OPMBI KOHTPOJIA OCBOEHUA JUCHUII/IMHBI

5. YYEBHO-METOJUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUWE JUCIIAII/IVTHEI
6. MATEPVAJIBHO-TEXHUYECKOE OBECIIEYEHUE NUCHOUITIINHBI

IIpunoxeHus K padoueii nporpaMMe JUCLMILIHHBI
o Tlpunoxenue 1. AHHOTaIWMs paboueli MPOrpaMmbl

o TIpunoxenue 2. TexHonoruu U Gopmbl 00yueHUs
o [Ipunoxenue 3. ®OH/bI OLIEHOUHBIX CPEZCTB



1. OEJ/IN OCBOEHUA JUCIIUIT/INHBI

Lenbto 0CBOEHUSI AUCLUTIIMHBI SIB/IsieTCst GOPMUPOBaHUe CIeAYIOIIUX KOMIEeTeHLWA:

OIIK-2 — crocoOHOCTh CaMOCTOSITE/ILHO TIPUMEHSITh TIPHOOpeTeHHbIe MaTeMaTHUeCKHe, eCTeCTBeHHOHAyYHbIE,
COL[Ma/ILHO-3KOHOMUYeCcKHe U MpodeCcCruoHalbHbIe 3HaHWS [AJIs1 pellieHUs MH)KeHepHbIX 3aziad

@DOpMHUPOBAHUIO KOMIIETEHIHH CIIY>KUAT JOCTKEHHe C/IeYIOINUX pPe3y/ibTaToB 00pa30BaHuUsI:
OIIK-2

3HAHUS:

KpyTa SIBJIeHNH, CBSI3aHHBIX C MeXaHUUYeCKOoH (hopMOi ABVKEHUS] MaTepUH;

pOJI TEOpeTHYeCKOW MeXaHWKU B HApOJHOM XO3SHiCTBe, HayKe M TIPOM3BOACTBe, IPU TeOPETUUeCKUX U
JKCIIePUMEHTA/bHBIX UCC/IeA0BAaHUSAX; POMM TEeOPEeTUYeCKOM MeXaHWKHM B COBPEMEHHOW HayuyHO-TeXHHWYeCKOU
cHUCTeMe 3HaHWH KaK OJJHOM U3 OCHOB Pa3BUTHSI TEXHUKHY;

TeOpeTUYeCKUX OCHOB MeXaHVKHW; TIOHSTHS COCTOSIHUS B KJIaCCHUeCKOW MeXaHUKe;

OCHOBHBIX 3aKOHOB MeXaHWUeCKOTO [BV)KEHUS; OCHOBHBIX 3aKOHOB MeXaHWKW, 3aKOHOB COXpaHeHHs,
VHepLUaNbHBIX M HeWHepLUasbHbIX CHUCTeM OTcueTa, KUHEeMaTWKd U [JWHAMUKU TBEpAOro Tesa; MeTO/0B
WICCJIeJOBAHUS IBIDKEHHUS] MEXaHUUeCKUX CHUCTEeM;;

YMeHus:
TIPUMEHSITh MEeTOJbI TIOCTPOEHUsS] pacyeTHBIX MOjesiell U MeTO[bl UCC/IeJOBaHUS BVKEHUS] MeXaHWueCKUX

CUCTeM; MPUMEHATb METOAbl OIMMCAHWA [OBWKEHUA TOUKHM W TBEPAOro TeJd, COCTABJ/IATH ,E[I/ICl)CbepeHL[I/IaJ'IBHbIe
YPaBHEHHSA ABMXKeHUA TOUKWU U TBepAOro TeJia,;

HAsblKU:
HCII0/Ib30BaThb MaTeMdTuueckue MeTO/bI B TeXHHUYeCKHX TIPUJIOKEHUSAX TIPUMEHATDH cpeacTBa

MaTeMaTHUeCKOTr0 aHa/IN3a U BBIUMC/IUTE/TEHON TeXHUKHA AJI1 UCC/IeJOBaHWA MeXaHNnUYeCKUX SIBJIEHUIA. .



2. MECTO JNCIIMIVIMHBI B CTPYKTYPE OOII BO

Oucuunnmia MEXAHUKA JE®OPMUPYEMOI'O TBEPAOI'O TEJIA sBisieTcst AUCLUTTAHOMN
o0s13aTe/IbHOM yacTH 0;10Ka 1 mporpamMMel IOATOTOBKY 110 HaripasieHuto 17.05.01 Boenpunachbt u e3pbigament.

CopepkaHve JUCLUIUVIMHBL SIB/ISIETCSl  JIOTUYeCKUM TpogosbkeHuem gucuuriindH: COITPOTUB/IEHUE
MATEPHUAJIOB, YYEBHO-TEXHOJIOTTYECKAS ITPAKTUKA.

CopepkaHve AUCLMIUIMHBIL ~ SIBJsIeTCSl  OCHOBOM it ocBoeHusi aucuurivdH: KOMIIJIEKCHO-
ABTOMATU3NPOBAHHOE IIPOU3BOJACTBO IIATPOHOB N TI'M/Ib3, TEOPHUS OBPABOTKU
METAJIJIOB JAB/JIEHUEM, TEXHOJ/IOTYSI KOBKU 1 OFBbEMHOU IIITAMITIOBKMU.

HpeABapI/ITEHbele KOMIIeTeHLI1H, CClJOpMI/IpOBaHHbIe y 06yan-OH_[eFOCH A0 HadadJ/la U3yueHHus AUCLHUILIMHBIL

e OIIK-2 — CriocobeH caMOCTOsITe/IbHO MMPUMEHSATDH HpI/I06peTEHHble MaTeMaThndyeckue, eCTeCTBEHHOHAYUHbIe,
COonMa/IbHO-5KOHOMHYEeCKHe U HPOCI)ECCI/IOHHHLHLIE 3HaHWA [JId pellleHrs WHXXKeHEePHbIX 3aJa4



3. CTPYKTYPA U COAJEPXXAHUE JUCHUIIJINHBI

OO61mast TpyA0eMKOCTh AUCLMITIUHBI COCTaBsseT 3 3.e., 108 u.

3.1. CopepxaHue (AMAAKTHKA) JUCIUILTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3je/ioB M JUAAKTHYECKHX eIHHHUL]

AypuTopHbIe 3aHATHA
B KOHTaKTHOH ¢opme

BCEI'o

Jlekiuu
3aHATHSA

BCET'O
CamocrosTebHasn

pafora CTyJAeHTOB

IIpakTHYecKue

dopmupyemas
KomneTeHUus1, %

OIIK-2

Paspen 1. Beeaenne. Teopusi Hanpspkenuii. Teopus aedopmanuii. JuddepeHipanbHbie
ypaBHeHuUs1 paBHOBecHs1. TeH30p HanpsvkeHuid. HanpsbkeHyst Ha IPOM3BOJIbHBIX TUIOLA/IKaX.
YenoBue Ha KoHType. [71aBHble IUIOLIA/KY U [VIaBHble HanpsbkeHust. Haubosbive Kacare/lbHble
6 HarpsDKeHVs], OKTas/jpuyecKye HanpspkeHust. I1lapoBast ¥ jleBUaTopHast 4aCTH TeH30pa
HarnpspKeHUWit. JIuHeliHbIe U yryioBble fedopmaryn. TeHsop gedopmanuii. [1aBHbIe fAedopMaryn.
O6bemHast Aedopmariys. 3aBUCHMOCTH Mex/y AedopMaljusiMi 1 riepeMeltieHHsiMH (YpaBHeHHst
Koum). Yenosus HepaspeiBHOCTH Aedopmariuii (ypaBHenust CeH - BeHaHa).

26 12 8 4 14

Paspen 2. dusHyeckue ypaBHeHHs MeXaHHKH Jedopmupyemoro TBeporo Tena. IToctanoBka
3a/laud TEOPHM yNPYroCTH U MYTH ee PelleHus. 3aBUCHMOCTH MeX/ly HalpHKeHUAMU 1
nedopMaLMsaMHK 1S M30TPOITHOTO Testa (06061ieHHbIi 3akoH I'yka). [TocTaHOBKa 3a/1a4i TeOPUN

6 YNPYTOCTH U TIyTH ee peltienusi. PasnnuHele hopmbl 3amuck 06061ieHHOro 3aKkoHa ['yka.
IMotenimanbHas SHeprust ynpyroit gedopmanuu. [Tonsitie o noreHiuanax. Peiienye B
niepeMellieHusIX (ypaBHeHus Jlame). PerieHust B HanpsDkeHUsIX (YpaBHeHuUst BessTpamu - MuTuerna).
CMelaHHble MeTo/b! pelieHyst. ITpsiMoii 1 06paTHEINA MeTOBI peleHHs.

26 12 8 4 14

25

Paspen 3. O0uiye TeopeMbI TEOPHH YNIPYTOCTH H BapHALiMOHHBIe (JOPMYITHPOBKH 3a/a4

M/TT. Ipu6am.

0/IHO3HAUHOCTH pelLlleHusi ypaBHeHuit Teopuu ynpyroctu. Teopema Kianelipona. 3akoH
B3aUMHOCTH beTTn. OCHOBHBIE OHATHS U3 BapUALIMOHHOrO Ucuncienys. [puniune! Jlarpanxa,
KacrubsiHo, HaMeHbLIUX paboT, [amunbToHa, Jlarparmka-Iupuxie, Peiiccuepa. Mertozs! Putija —
Tumomenko, By6HoBa-I'asepkiHa. MeToz KoHeuHbIX 3nemMeHToB (MKD).

MeTO/BI P 3agad MITT. Teopema 06

27 13 9 4 14

25

Paspen 4. Ilnockas 3agaua M/JITT B npssMoyro/ibHOM cHCTeMe KOOpPAUHAT. [IByMepHas 3ajava

MATT B PHBIX

Tax. Ocecummerp!
OCHOBHBIe ypaBHeHUsl JUIs1 IByXMepHO¥ (TUI0CKO#) 3azaun. 3aziaunt Jlams u Jlaraca. TTnockast
nedopmanys. I1nockoe HanpspkeHHOe COCTOsIHMe. PellieHne MIOCKOH 3aJady TP TIOMOILA:

6 (YHKLMHM HanpsbkeHHit OPpH; Lie/bIX MOTMHOMOB; B TPUTOHOMETPHYECKHX psijax 1 MKO.
OcHoBHble ypaBHeHust. PyHKIMN HanpshkeHUH. CocpeloTOUeHHAs! CUJIA, TIPUIOKEHHAs! K TPaHMULie
nioym-nockoctd, MK3. OCcHOBHBIe ypaBHeHUsI B LIAIMH/PUUECKUX U ChepHYecKX CHCTeMax
koopzmHat. Cna, IPU/IOXKEHHast K rpaHHLie 1o/TybeckoHeuHoro Tena (3ajada ByccuHecka).
TpexmepHas 3ajjaua Teopun yrpyroctu. Pemmenne MKO.

M TpexmepHas 3agaun M/ITT.

29 14 9 5 15

25

Bcero 3a 6 cemecTp

108 51 34 17 57

100

Bcero no gucuumninge

108 51 34 17 57

100

3.2. AyANTOpPHBIN NMPAKTHUKYM

No
n/n

Homep 1 HanMeHOBaHUe
pa3jesna JUCHUILIMHBI

Tema NMPAKTHY€CKOI'0 3dHATUA

Oo0neMm,

aya.
JacoB

Paspen 1. Beepenue. Teopus
HanpspkeHud. Teopust

nedopmarnuii.

ITpeobpa3oBanue TeH30pa HanpsokeHU. OTpesieieHre TaBHbIX
TUIOIIA/IOK U I7IaBHBIX HAaNPsDKeHUH, HauOOJIbIINX KacaTelbHbIX
HarpsbkeHWH. JIMHelHbIe 1 yryioBble Aedopmarpu. [TpeobpasoBaHue
TeH30pa Aedopmanuii. OrnpejesieHue T/1aBHBIX JedopMariuii,
obbemMHOH fedopmaliiy.. 3aBUCUMOCTH MEXY AieopMariusMu 1
nepeMeltieHUsIMU (ypaBHeHUs1 Koin). YcioBUs Hepa3pbIBHOCTH
nedopmaruii (ypaBHeHusi CeH - BeHaHa).

Pazpen 2. ®usnueckue
YPaBHEHUsI MeXaHUKH
nehopMUPYeMOTO TBEPZOTO
Tesia. ITocTtaHoBKa 3asaun
TEOPUH YIIPYTOCTU U MyTH ee
pelieHusl.

PellieHrie TPOYHOCTHBIX U )KeCTKOCTHBIX 3azad MITT. Pemenue
niockoit 3agaun MATT ¢ momorttibio GyHKLUWY HarnpspKeHU .

Pa3gen 3. O61ue TeopeMbl
TEOPUHU YIIPYTOCTH U
BapHalL[MOHHbIE
(hopMyTUPOBKY 3a/jau
MTT. ITpubmikeHHBIe
BapHal[MOHHbIE METOIbI
pewenus 3agadu M/ITT.

AHanuTHuecKoe oripeZiesieHre repeMelleHni U HarpsibkeHui B
crepkHeBbIX cucTeMax. ITnockoe H/IC. Pemmenne MKO.

Paszpgen 4. Inockas 3aziaua
MATT B npsAMOYToJIbHOU
CUCTeMe KOOPJUHaT.
JBymepHad 3agaua MITT B
TI0/ISIPHBIX KOOP/IMHATaXx.

[TpubnmkeHHOE pellieHue TUI0CKoU 3a7aun M TT. Onpenenerue
HArpspKeHUH U TepeMelleHni B TOJICTOCTEHHOU Tpy0Oe mpu AeHCTBUM
JlaB/IeHUsI ¥ COCPeJ0TOUeHHOM crbl. Ync/ieHHoe pellieHne
TpexmepHoit 3agaunt MATT.
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OcecummeTpuYHas U

TpexMepHas 3azauu M/ITT.
Bcero 3a 6 cemecTp 17
3.3. CamocrosTensHasn padora crygenra (CPC)
Ne Homep 1 HaMeHoBaHue pa3jea Oo0nem,
CopepixaHue yueOHOro 3aJaHusA
n/n JUCLUTIMHBI 4acoB
Brinonxenue, oopmienue u 3awura JIP. M3yuenue
1 Paszen 1. Beegenve. Teopus HanpshkeHUH.  [IpelyCMOTPEHHBIX [IPOrPaMMOM JUaKTHUeCKUX 14
Teopus nedopmaniuii. eIMHUL] TI0 KOHCTIeKTaM JIeKLIUM ¥ PeKOMeHyeMOi
JUTeparype
Pazgen 2. ®usnueckre ypaBHeHUs] MeXaHUKH |BeirosiHeHne, ogopmiieHue u 3aiuta JIP. V3ydenne
2 nedbopMUpyeMOoro TBepAOTo Tea. TIpeJlyCMOTPEHHbIX IIPOrPaMMOH AUJAKTUYeCKUX 14
[TocTaHOBKa 3a/jauy TeOpUU yIpyroCcTH U eIMHUL] TI0 KOHCTIeKTaM JIeKLIUM ¥ PeKOMeHyeMOi
IIyTH ee peLleHus.. JUTeparype
Pa3zzen 3. O61[He TeopeMbl TEOPHU
YTIPYTOCTH ¥ BapHallioHHbIe (JOPMYIHUPOBKY |VI3ydeHMe TpejyCMOTpeHHBIX IIPOrpaMMOii
3 [3amau MATT. TTpubmkeHHbIe IUJaKTUUe CKUX eJUHUL] TT0 KOHCIIeKTaM JIeKIUi U 14
BapHaLMOHHbIe METO/BI pellleHus 38734 peKOMeH/lyeMOM uTeparype
MATT.
Paspen 4. [1nockas 3agaua MITT B BrimonHenve, odhopmiierre u 3aiuta JIP. M3yueHue
TIPSIMOYTO/IbHOM CHCTeMe KOOp/MHaT. TIpeJyCMOTPEHHBIX TIPOrPAMMOM AUJAKTUYE CKUX
4 |[IBymepHas 3asaua MITT B nonsipHbIX eIMHUL] TI0 KOHCTIeKTaM JIEKIIM ¥ PEeKOMeHTyeMOM 15
koopzuHatax. OcecuMMeTpUYHas U nuteparype. BoinonHenue, opopmieHue U 3amuTa
TpexMepHas 3agaud M/ITT. JIP
Bcero 3a 6 cemecTp 57
3.4. Kypcoeasi pabota
IMEPUO/,
NCITIO/THEHUA IVIAHUPYEMOE
COJEPXAHUE JOTAITA - BPEMSI (uac)
ceMecTpa)
Otan 1. OnpeesieHre IIaBHBIX HATPSDKEHUH UCXOJHOTO 00beMHOTO
cocTostHusi. Ync/ieHHOe pellleHHe U MOUCK COOCTBEHHBIX 3HAUeHUI.
I'paduueckoe n306paXkeHre UCXOAHOTO U IVIABHOIO HATIPSPKEHHOTO 1.4 4
coctosiHUs. OnpefienieHre MaKCUMaJTbHBIX KacaTelbHbIX U OKTasipruieCcKuX
HafpspkeHu. OnycaHue KpUTepUeB TeOPWU MJIACTUYHOCTH, 0 opMileHHe
srana KP.
Otan 2. Pemrenue nnockoi 3agaunt MITT ¢ nomotrbio dhyHKIMN
HanpspkeHu. [1nacTrHa, Harpy»keHHast 0 KpOMKaM KOHTYPa, OITUCaHKe U 5-8 4
odopmsienue 3tara KP.
Jran 3. [TocTaHOBKa M aHaIMTUUeCKOe pellieHre 3a7aun Kupina (riactiHa
C OTBepCTHeM, Harpy>KeHHasi 1o Kpasim). UrcieHHOe pellleHrie MeTO0M 9-12 5
KOHEUHBIX /IeMeHTOB Ha KOMITbIOTepe, onrcaHue u odopmiieHue stara KP.
®opmupoBanue KP u3 stanseix pa3genos KP. 3amqura stanos KP.
Jtan 4. AHaIUTUYeCKOe pellieHWe 00beMHOM 3a/jau ByccuHecka, JlamM3 win
Jlaniaca. UucsieHHOe pellieHHe MeTOo[0M KOHeUHBIX 3/1eMeHTOB Ha
13-17 5
KOMITbIOTepe, onvicanue u odopmenve starna KP. ®@opmuposanne KP u3
stanHbIxX pasgenoB KP. 3ammra KP.
Bcero 3a 6 cemecTp 18
4. ®OPMbI KOHTPOJIA OCBOEHUSA JNCIIUIIJINHbBI
CEMECTP HEJAE/IN CEMECTPA
12 3 4 5 6 (7/8/9/10 11| 12 |13/14 15 16 17
Tecr, KP.
BII3, KP, 4 OTu. 1o ’
6 N Bonp.[dud.3au, |JP OpP| |BII3 OP| Borp.dud.3au,
Bomp.Iud.3au BIT3 I13, Tect . 3au.

YcioBHBIE 0003HAUEHMS:
e [P — auarHocTHueckasi pabora;
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o BII3 — Bonpockl/3aanus 1o Temam [13;

¢ KP — kypcogast pabora;

¢ Bomnp.lud.3au — Borpock K AuddepeHUPOBAHHOMY 3aueTy;
e TecT — TecT;

e Ortu. o I13 — oTuUeT Mo NpakTUUeCKOMY 3aJaHUIO;

o nud. 3au. — A bepeHMPOBaHHbIN 3aUerT.

TeKyIui KOHTPOJIb YCIIeBaeMOCTH CTYAEHTOB IIPOBOJUTCS B AUCKPeTHbIe BpeMeHHbIe HHTePBasIbl B
cnepyromux opmax:
e MarHocTHueckas pabora;
e BOINpOCHI/3a7aHus 1o TemMam [13;
e KypcoBasi paboTa;
e BOIPOCHI K AudhepeHIIUPOBaHHOMY 3aUeTy;
* TecT;
e OTYeT IO IIPAKTUUeCKOMY 3a/iaHHIO.

IIpomerxyTouHas arTecTarfusi IPOBOAUTCSA B (hopmax:
e muddepeHLIMPOBaHHLIN 3aUerT.



5. YYUEBHO-METOJUUYECKOE 1 TH®OPMAIIMIOHHOE OBECIIEUEHUE
JCIHUATIVHBI

5.1. OcHoBHas IUTeparypa Mo JUCLUIIIVHE:

1. B. 1. ®eopocewes. . ConpoTtusiaeHue marepranoB. M.: M3g-so MI'TY um. H. 3. Baymana, 2018, 28 5k3.
2. E. T. Maxapos. . ConporupiieHue MarepuasoB. CII6.5I'TY "BOEHMEX" um. [I. @. YctunHoBa, 2020, 192 3k3.

5.2. JlonosiHMTe/IbHAS IUTepaTypa o JUCLIUILIVHE:
He TpebyeTcs.
5.3. Ilepropuueckye U3aHus:
1. Jedopmaiius 1 pa3pylieHre MaTepuasoB.

5.4. TlepeueHb pecypcoB HHPOPMAIMOHHO-Te/IeKOMMYHHKAIIMOHHOM ceTH "MIHTepHeT", HeoOXOAUMBIX [Ijisi 0CBOEHUS
IVICLIUTI/IVHBI, 3JIEKTPOHHBIE OUOIMOTEUHbIE CUCTEMBI:

1. https://urait.ru/bcode/472364 — CoripoTuB/ieHr e MaTepHaioB C UCIIOIb30BaHHUEM BbIUMC/IUTETbHBIX
komruiekcoB — O6pasoBaresibHast riatdopma «HOpaiiT». [jisi By30B U CCY30B..

COBPEMEHHBIQ HpO(bECCI/IOHaJIBHbIE 0asbl AaHHBIX!

1. https://rusneb.ru — HatmoHasneHast anekTpoHHast 6ubnuoreka (HIB);

2. https://cyberleninka.ru/ - Hayunas ssekTpoHHas 6ubmioreka « KubepsieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - TTosHOTeKcTOBast 3/eKTpoHHast 6ubnuoTeka Poccuiickoro dhoHza
(hyHIaMeHTaTBHBIX UCC/IeJOBAHUH.

I/IHCl)OpMaL[I/IOHHLIE CIIpaBOYHbIE CHUCTEMBI:

1. TexskcnepT — IH(opMalOHHBIM [TOpTaj TeEXHUUeCKOro perynrpoBaHus: HopMmel, paBusa, cTaHAapTs! PO;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 51 [OCTos
cobctBenHoM reHepariui BI'TY "BOEHMEX" um. [I. ®. YcTHHOBS;

3. http://www.consultant.ru/- KoncyneranTIlmoc- nHGpOpMaL{MOHHbIN OpTas IpaBoBoi MHGOPMAaLUK.

5.5. [IporpamMmHOe obecrieueHue:

. Ansys;

. Mathcad 15;

. Ansys Multiphysics 2019 Teaching Advanced;

. Mathcad Education - University Edition Term;

. Ansys Multiphysics 2017 Teaching Advanced;

. Microsoft Windows;

. TIporpamma uH(pOPMaIIMOHHOM MOAIEPKKH poCcchiickux 6rbmoTek KoHncynsranTlioc;
. Microsoft Office.

OCNOOUThA WN -

5.6. UH(opMaliioHHbIe TEXHOIOTHH:

B3aumoelicTBre ¢ obyuaronumucs mocpeacteom SMOC Moodle BI'TY «BOEHMEX» um. 1.®. YcTuHORBa.



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHUII/INHBI

6.1. JTeKIjMOHHBbIE 3aHATHSA:

Crielffajin3upoBaHHbIE TPE6OBEIHI/IH 110 060py,EI;OBaHI/II-O OTCYTCTBYIOT; ayAUTOPUA C ITI0CaJO0YHbIMU MeCTaMH T10
KO/IMYECTBY CTYAEHTOB; NOCKA.

6.2. IlpakTHuecKye 3aHATUA:

1. VInTepakTUBHAas [0OCKa;

2. Ansys Multiphysics 2019 Teaching Advanced;

3. Mathcad Education - University Edition Term;

4. Ansys Multiphysics 2017 Teaching Advanced;

5. Microsoft Windows;

6. ITporpaMma MH(OPMAIMOHHOHN MOJ/IePXKKUA POCCUICKNX 6rubmorek KoHcynbranTILiOC;
7. Microsoft Office.

6.3. Ilpouee:

1. pabouee MecTo TIperiofiaBaresisi, OCHalleHHOe KOMITLIOTEPOM C ZOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTyeHTOB, OCHAII[eHHbIe KOMITBIOTEPaMH C JOCTYIIOM B VIHTepHeT, rpefHa3HaueHHbIe [iIs
paboTHI B 37IEKTPOHHOM 00pa3oBaTesbHOM cpefie.
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IIpunoxenue 1
K paboueii mporpaMme AHCHMILIAHBI
MEXAHHMKA JTE®OPMHUPYEMOI'O TBEPAOI'O TEJIA

AHHoTanus padoueii nporpaMmsl

Mucuunura MEXAHUKA JE®POPMHWPYEMOI'O TBEPAOI'O TEJIA gBiseTcs AWCLUILIMHOU
00s13aTesIbHOM YacTu Oy10Ka 1 mMporpaMMel MOATOTOBKM MO HarmpaesieHuto 17.05.01 Boenpunacbhl U e3pbleamenu.
HOucturuinHa peanmu3yetcst Ha (akynsrete E Opyxue u cuctembl BoopykeHusi BI'TY "BOEHMEX" um. ..
Yerunosa kadezpoit E7 MEXAHUKA JESOPMIUPYEMOI'O TBEPIOI'O TEJIA.

OucuunivHa HatlesieHa Ha (hOpMHpOBaHUe KoMnemeHyuil:
OITK-2 crmocoGHOCTE CaMOCTOSITEIbHO TPUMEHSATh TPUOOpeTeHHbIe MaTeMaTU4ecKde, ecTeCTBeHHOHAyuHbIe,
COLMA/IbHO-3KOHOMIUeCKHe ¥ TIpo(eCCHOHANbHBIE 3HAHUS [I7IsI PeIlIeHNsT MIDKeHePHBIX 3aad.

CogieprkaHye JUCLIMIIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSA3aHHBIX C ITOCTAHOBKOW U pellileHHeM IIPOYHOCTHBIX 3a/,a4
MeXaHWKU IIpY YIIPYroM [0Be/leHUH MaTeprasoB.

[TporpaMMoii AUCLMIIMHBI [1Pe/lyCMOTPEHBI C/IeAyIolIYe BUAbI KOHTPOJIA:

TeKyLuii KOHTPO/Ib YCIIEBAEMOCTH CTYJIEHTOB NIPOBOJIUTCS B TUCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnepyromux opmax:
e WArHOCTHYecKast paboTa;
e BOMNpOCHI/3a7aHus o TeMam [13;
e KypcoBast pabora;
e BOIPOCHI K AuhepeHIUpOBaHHOMY 3aUeTy;
* TECT;
e OTUYET IO TIPAKTUYECKOMY 3a/IaHHIO.

ITpoMexxyTouHas aTTecTans IPOBOJUTCS B (hopmMax:
e uddepeHIIPOBaHHEIN 3aUeT.

OO611jast TPY0EMKOCTb OCBOEHUSI AUCLIMIIVHBI cocTaBnsieT 3 3.e., 108 u. TIporpaMMoil JUCHUIUIVHBI TIPEAYCMOTPEHbI
JIEKIIMOHHBIe 3aHsTHS (34 u.), mpakTHueckue 3aHsTus (17 u.), camocTosiTenbHast pabota crygenTa (57 u).
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IIpunoxenue 2

K paboueii mporpaMme AHCHMILIAHBI
MEXAHHMKA JE©®OPMUPYEMOI'O TBEPJOI'O TEJIA

TEXHOJIOTYNA 1 ®OPMbI OBYUYEHUA

PexkomeHaLiy o 0CBOEHHUIO JUCLUIUIMHBI AJIA CTy/€HTa

Tpyn0eMKOCTb OCBOEHUS AWCHUIUIMHBEI cocTapisier 108 4., u3 HMX 51 4. ayAUTOPHBIX 3aHATHM, U 57 u.,

OTBE€ZI€HHbIX HAa CAMOCTOATE/IbHYIO pa60Ty CTy[A€eHTa.

PekoMeHJALIUM 110 pacIipefie/ieHN0 yueOHOTO BpeMeHM I0 BUJAM CaMOCTOSATEBHOUM pPaboThI M pa3jesam

MUCIATIIMHBI TIPUBE/IEHBI B TaO/THIIE.

KoHTposis 0CBOEHMsI AVCHWIUIMHBI MPOU3BOJNTCS B COOTBETCTBHU C [lomokeHHeM O TeKyIreM, pyOe;KHOM
KOHTPOJIe YCIIeBAEMOCTH U ITPOMEXKYTOUHOM aTTeCTalui 00yJaroLuXxCsl.

@DopMbl KOHTPOJISl ¥ KDUTEPHH OLIEHWBAHUS TIPUBE/IeHbI B TIPUJIOXKeHHH 3 K Paboueii iporpamme.

HaumMeHoBaHue padoThI PekomeHyemas jiuTeparypa prm:leathOCTb’
Pa3pen 1. Beegenue. Teopusi Hanpspkenuit. Teopus aedopmanuii.
B. U. ®eopocees. .
CormpoTuB/ieHre MaTepranoB: M.:
Brinonnenue, odopmiieHue u 3aigura JIP. M3yuenue W3-80 MFTEIOI/III;;'(I;)' 9. baymana,
TIpeZlyCMOTPEHHbIX IPOrpaMMoON AUJAKTHUYEeCKUX eJUHUL] 10 E. T Makapop. . ConpoTHR/ICHME 14
KOHCITeKTaM JIeKI[UM U peKOMeH/[yeMoii IuTepaType ’ ;\aaTepPIIJan(;B.' CHI6) ETTY
"BOEHMEX" um. []. ®. YCTHHOBa,
2020 (1,3,4,5,9,20)
Nroro no pasgeny 1 14

Pazpen 2. ®u3nuecKkne ypaBHeHHsI MeEXaHUKU iehopMupyeMoro TBepAoro tesa. IlocraHoBKa 3ajaud Teopun
YIPYroCTH U IIyTH ee peleHMus.

Brinonnenue, odopmiieHue u 3aigura JIP. M3yuenue

E. I Makapos. . CorpoTtuBiieHue
marepuasios: CI16.BTTY

Npe/lyCMOTPEHHBIX POrpaMMON AUAaKTHUeCKUX eIUHHL] 110 "BOEHMEX" . ]I, ®. YcTiHoBa 14
KOHCIIeKTaM JIeKLIUI U PeKOMeH/lyeMOH JIuTeparype 202 O' @ (')) ’ ’
Wroro no pasgeny 2 14

Pazgen 3. O61jue TeopeMbl TeOPHH YIPYrOCTH M BapHaLHoHHbIe (hopMympoBKH 3ajau MTT.
IIpubmKkeHHbIE BApHALMOHHBIE MeTOABI perieHus 3agauy M/ITT.

W3yuenuie npeslyCMOTpeHHBIX IPOrPaMMOM JUIaKTUUe CKUX
eIUHULI TI0 KOHCTIeKTaM JIeKL[UM ¥ peKOMeHlyeMo JIuTeparype

E. I. Makapos. . ConpoTHuB/ieHre
matepuasios: CII6.BT'TY
"BOEHMEX" um. [I. ®. YctuHOBa,
2020 (21,22)

14

Wroro no pasgeny 3

14

Pa3pen 4. ITnockas 3agaua M/ITT B npsiMoyro/ibHOM cucTemMe KoopAauHaT. /IBymepHas 3afaua MATT B
NOJIAPHBIX KoopAuHaTax. OcecuMMeTpHuHas U TpexMmepHas 3ajaun M/ITT.

BeinonHenue, odopmiieHue u 3aiura JIP. MsyueHue
npe/lyCMOTPeHHBIX MPOrpaMMON AWAAaKTUUeCKUX eIHUL] 110

E. I Makapos. . ConpoTusjieHye
Marepuasos: CII6.BT'TY

KOHCITeKTaM JIeKI[UM U PeKOMeH/[yeMoii TuTepaType. "BOEHMEX" um. []. ®. YcTHHOBa, 15
BrinonHenue, odhopmiieHue u 3aiura JIP 2020 (9,21,22,23)
Wroro no pasgeny 4 15

12
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ITpunoxenne 3
K paboueii mporpaMme AHCHMILIAHBI
MEXAHHMKA JE©®OPMUPYEMOI'O TBEPJOI'O TEJIA

®OH/J OHEHOYHbBIX CPEJCTB

@DOoH/T OIIEHOUHBIX CPE/ICTB, MO3BOJISIOIINE OLIEHUTh Pe3y/IbTaThl 00yUeHUs TI0 JaHHOW JUCLIUTUIMHE, BKIHOYAOT B
cebs:

e MarHoCTHYeckKas pabora

e BOMNpOCHI/3a7aHus o TemMam [13;

e KypcoBast pabora;

e BOMNPOCHI K Au(depeHIIPOBAaHHOMY 3aueTy;
* TecT;

e OTYeT [0 IPAaKTUUeCKOMY 3aJaHHIo;

e uddepeHIIPOBaHHBIN 3aUeT.

Kpurepuu oneHUBaHUsA

Juarnocruueckas pabdora
MuarHoctuueckas pabora nmpoBoautcs B popme Tecta B SMOC Moodle:

¢ [IpY TIPaBUILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTecTaLys;
e TIpY NIPaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Gosiee - aTTecTarus.

Bonpocei/3aganus no remam 113
Bompoct! u 3asanus o Temam [13 13 KoTopsix popmupyercsi YMK o1ieHMBarOTCS COBOKYTTHOCTBIO
MIpaBWIBHBIX OTBETOB IIPH OUHOM OIpOCe WM C ucronb3oBaHueM DM1OC Moodle.

KypcoBas padora

[TpuMephI pelieHvs 3a/lau U TIPAKTUUeCKHe 3a/Iaudl, U3 KOTOPBIX (QOPMUPYeTCs KypcoBasi paboTa, coiepKaTcst
B OMIOC Moodle, 60 obecrieuriBatoTcst BLIK/IaZKoM B YMK ¢ emoHcTpalyeti perieHui. O1ieHUBarOTCS
COBOKYTIHOCThIO ITPaBU/IBHBIX OTBETOB IIPU OUHOM OTIPOCe WM C ucIonb3oBaHueM DM1OC Moodle.
Kypcosas pabora orjenuBaetcs 1o 100-6annsHoii cucteme. Obiriee pacripesiesieHrie 6auios:
- BBITIO/THEHHE PabOTHI B CPOKH, YCTAHOB/IEHHbIe B 3aziaHuu (0-20 6asios);
- cofiep)kaHue KypcoBoit paboTsi (0-40 6asioB); - 3amuTa KypcoBoii paboTsi (0-40 6aioB).
PacripezienieHrie 6a/iioB 3a BBIOMHEHNE PAabOTHI B COOTBETCTBUM C 3a/IaHUEM:
- BLIOOD TeMbI M1 00beKTa UccieAoBaHus (10 5 6auioB); - cOOp TeOPETUUECKOTO ¥ aHAJIMTHUECKOTO MaTepraia,
cocTaBjieHHe T/laHa paboTsl (7o 10 6asioR); - HanMcaHue paboThI U Mpe/iCTaB/IeHre ee Ha Kadepy B
yCTaHOBJIEHHbIEe CPOKU (A0 5 6asnsios).
PacnipeniesieHne 6asuioB 3a cofiep)kaHue KypcoBOM paboThI:
- 000CcHOBaHME aKTYa/IbHOCTH TeMBI KypCOBOW paboThl, TOCTAHOBKA L{eJIM U 3a[a4, COJlep>KaTeIbHOCTh
3aK/TIOUMTe/IbHBIX BBIBO/IOB (f0 10 6asiioR); - riy6rHa pacKphITHsS TeMbI TeopeTryeckoi yactu (g0 10 6aios); -
MPaBU/ILHOCTB NPOBE/IEHHs PACUeTOB B TIPAKTHYeCKoit yactH (70 10 6auioB);
- CTI0/Th30BaHKe NHPOPMALMOHHBIX TexHosorui (1o 10 6ansoB). PacripesesieHre 6aioB 3a 3alUTy KyPCOBOM
pabortsr (10 40 6anios).
[Tpu oLieHKe KypCOBOM pabOoThl yUMTHIBAIOTCS TVIyOMHA, CO/lepyKaHre U KaueCTBO OTBETOB Ha BOTIPOCHI, TIOCTaB/IeHHbIe
TIperofiaBaTesieM B X0/ie ee 3alluThl. IToroBast OLjeHKa BBICTABJISETCS C yueToM 00IIeil cyMMbI HabpaHHBIX 6asuioB: -
HeyoBaeTBopuTebHO (0—40 6aioR); - yaosnetBoputenbHO (41—80 6annoR); - xopoio (81—90 6asioB); -
ormmuno (91—100 6aos).

Bomnpocs K juddepeHMPOBaHHOMY 3a4eTy
Boripocs! k 3auety (10 20) pasmeratorcs B OMMOC Moodle, mub6o Beiknageiatotrcs B YMK. OrjeHuBaroTCs
COBOKYITHOCTBIO TIPaBW/IbHBIX OTBETOB IIPX OYHOM OT1poce (0 5) win (opMHUPYIOT TeCT.

Tect

TectoBsie Boripock (o0 10) mpuBogsTcest B SUOC Moodle, a Takxke cogepskarcst B YMK. OrjeHnBaroTCst
COBOKYITHOCTBIO TIPaBW/IbHBIX OTBETOB B aBTOMAaTHYeCKOM peXXKUMe. YUallviicsi UMeeT MPaBo Ha KOPPEKTUPOBKY
OLIEHKH OYHO.

OTueT No NpPaKTUYECKOMY 3a{aHHI0

OTyeT 110 TIPaKTHUeCKOMY 3a/IaHUIO TIPE/ICTaB/ISIeTCs B TTeYaTHOM BHUZe B (hopMate, TIpelyCMOTPEHHOM ISt
KypcoBoit pabotel. OrieHHBaeTCs TIOTHOTA ¥ KaueCTBO 0(hOpMIIeHHS OTUETa, COOTBETCTBUE 3a/IaHHIO, I0CTOBEPHOCTD
TIO/TyUeHHBIX Pe3y/IbTaTOB, CIIOCOOHOCTE UX 00bACHUTH. OTueThl GopMmupytoT sTanbl KP. KoMITIeKT nmpakTiuecKux
3a/laHui pefictaBied B Y MK AMCLATITHEIL.

JuddepeHnupoBaHHbIN 3aueT
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Yuaimuiics rnosyyaeT MUHUMA/IBHYIO TIOJIOKUTETbHYIO OLIEHKY TPH YC/I0BUHM yCIelllHOM 3aiuTsl KP u
TIPOXO0JK/IeHNSI TeKYIIero KOHTPOJISl YCTIeBaeMOCTH B (hopMe JUarHOCTHUeCKOM paboThl (TecT), B COOTBETCTBHU C
rpadukom pasgesna. OLieHKa «He 3auTeHO» OTIpeZie/sieTcs: - (hparMeHTapHbIMM 3HAHUSIMU 110 JUCLIUIIIMHE; - 0TKa30M
OT OTBeTa - BBITIOJTHEHUS 3a/IaHUsT; - HEYMEeHHEeM UCIO/Ib30BaTh HAYUHYI0 TEPMUHOJIOTHIO; - HAJTHUHEM IrpyObIX
OIMOO0K; - HU3KUM YPOBHEM BHITIO/THEHUS 3a/JaHHH.
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Bomnpocel/3aganusi no
Paspen 1. Begenue. Teopus K Tctle: 1;[1?8’0 Ta
3 | 6 |manpsxennii. Teopus 26 | 12 8 | 4 | 14 25 yP pabora,
edopmaraii Bormpocs! K
A ’ muddepeHIIPOBaHHOMY
3aueTy
Pazpen 2. ®usnueckue
ypPaBHEHUSI MEXaHUKH Tecr,

3 6 AedopMupyeMoro TBeporo 26 12 8 4 14 75 Bonpocskl/3amanus no
Tesna. [TocraHoBKa 3ajauu Temam I13,
TeOPHUH yNPYroCTH U MyTH ee Kypcosas pabota
pelieHus.

Pazgen 3. O6mue TeopeMbl
TeOPUH yYNPYroCcTH U Bonpock! K
BapHaiioHHbIe i depeHLIIPOBaHHOMY]

3 6 |dhopmynupoBku 3ajau MATT. | 27 13 9 4 14 25 saueT

IIpubmwKeHHbIE Y,
Kypcosas pabota

BapHaMOHHbIE METOABI

peiuenus 3agau MITT.

Pazpen 4. [110ckas 3agaua Ortuert Mo

MATT B npssMoyro/ibHOM MPaKTAYE CKOMY

cUCTeMe KOOP/JHUHAT. 3a/IaHHIO,

3 6 |[ABymepHas 3agaua MJATT B 29 14 9 5 15 25 Kypcogast pabora,
NO/IAPHBIX KOOPJUHATAaX. Bonpocs! K
OcecuMMeTpUYHAsA U muddepeHLIIPOBaHHOMY
TpexMepHasn 3agau MATT. 3a4eTy

Bcero 3a 6 cemecTp 108 | 51 34 17 57 100
Bcero nmo guciiiMHe 108 | 51 34 17 57 100
15 23015




Kpurepuu oneHnBaHusA

OIIK-2
Bonpocbl omkpbimozo muna:

Ne 1 CocraBsitoriasi BeKTOpa IOTHOTO HaIpsDKeHMUsI, IeHCTBYIOIIEro B MCCIelyeMOM CeueHHH Tesla, OTpeiesisieMast
MpoeKLiyel Ha HOpMaslb K TVIOCKOCTH 3TOTO CeUeHUs], Ha3bIBaeTcs ...

1. -HOpMasbHBIM HarnpspKeHHeM
2. -KacareJIbHbIM HalpsDKeHHeM
3. -TioTiepeyHoM CUIoi

4. -HOpMaJIbHOM cUon
Ne 2 YpaBHeHwus JIsime — 370. ..

1. oIUH W3 BU/IOB TPAHUYHBIX YCIOBUH
2. mogudmKalus cooTHoeHui Komm
3. YpaBHEHHUS [ijIs PellleHus] 3a/laul MeEXaHUKH /1e(hOpMUPYEMOTO TBEPZOTO Tejla B IIepeMeITeHUsIX

4. ypaBHeHHUs /19 pellieHysl 3a/laul MexaHUKH /1e(hOpMUpYyeMOro TBEPAOIo Tesla B HallpshKeHUsAX

Ne 3 CBoICTBO TBEpPABIX TeJl BO3BpALaThCsi K CBOMM IepBOHauasIbHBIM pa3MepaM IocJie IpeKpalleHus AeHCTBUS
BHEIIIHUX CUJI Ha3bIBaeTCH ...

1. ->)KeCTKOCTBIO
2. -OJAT/IMBOCTHIO
3. -ynpyrocThio

4. -pOYHOCTHU
Ne 4 YpaBHenust bensTpamu-MuTtuena — 31o0. ..

1. oIMH W3 BU/IOB TPAHUYHBIX YCIOBUH
2. mogudmKalus cooTHoIeHui Komm
3. YpaBHEHUS [i/Is PeIlleHus] 3a/laul MeEXaHHKH J1e(hOpPMUPYEMOTO TBEPZIOTO Tejla B IIepeMeITeHUsIX

4. ypaBHeHHUs /151 pellieHys1 3a/laur MexaHUKH /lehopMUpYyeMOro TBePAOro Tesla B HalpshKeHUsX
Ne 5 YKa3zaTh MpaBH/ILHYIO 3aIMCh 3aKOHA I'yKa B 00111eM BH/Ie /1J1s1 TPO/IO/IBbHBIX ZieopMalivii 1 HOpMa/TbHBIX
HanpsKeHUN
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Ne 6 TIpaBunbHO /11 co3zaHa ceTka KO7?

1. Ta
2. HeT, TaK KaK pa3Mephl 1eMeHTOB OT/INUAIOTCS
3. HeT, Tak KaK eCTb IyCTOTHI MEXX/Y 3/IeMeHTaMU

4. HeT, Tak KakK B /IeMeHTax pasHble y371bl
Ne 7 UTo Takoe oCcTaTOUYHbIE WM IIaCTUUHBIEe AedopMaruu? ITo AedopMariyy ...

1. koTOpBIe 06pa3yIOTCs B Teax MOC/e CHATHS Harpy3KHy (Pa3rpy3Ku), KOrza HaualbHbIe pa3sMephl He
MO/THOCTBEO BOCCTaHAB/IUBAOTCS

2. KOoTopble 00pa3yIOTCs B Teslax TMPU HarpykKeHWH 3a Mpe/iesioM YIPYTroCTH
3. KoTopble 006pa3yIOTCs B Tesax /10 Tpefiena MpornopLUOHaIbHOCTH

4. koTopble 06pa3ylOTCs B TeJIax 3a Mpe/e/ioM TPOTOPLIMOHAIBHOCTH, HO MEHBLIIE Mpe/iesia YIpyroCcTu
Ne 8 Kakas uHbopmaiiusi pebyeTcst A/is OL[eHKH J1e(hOPMHUPOBaHUS KOHCTPYKIIAHN?

1. TTone pacripesenenus JedhopMaliuii C ypOBHSIMH U30TMHUN
2. MuHuMasnbHOe repeMellieHye ToYeK 3/1eMeHTa KOHCTPYKLIMU
3. YpoBeHb iepopMaLiviv TUIACTUIHOCTH

4. TTonokeHne TOUEK C MAaKCUMaIbHBIMU 3HaueHusiMU repemertieHuii 1.ITose pacnipegenenust gedopmariuii
YPOBHSIMU U30/TMHUM
Ne 9 MexaHuuecCKasi CCTeMa Harpy>keHa 0000IIIEHHBIM BeKTOPOM Harpy3ok [P] u nepemertieHuit
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s YCHOBI/Iﬁ PaBHOBeCHS BBITIO/IHAETCSA 3aKOH PABEHCTBA BHEIITHeH SHEepruun BHYTpeHHeﬁ
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BEKTOPbI HamnpsbkeHu# u gedopmariuid. [Ipumensis anmpokcumMaruio nepemerteHunid {U}=[N]{A} kakum
METOZIOM MOKHO TIOJTyUUTh YpaBHEHNUEe CTaTHUeCKOTO PAaBHOBECHS?

1. MeTo/10M MHTErpabHBIX TIpeobpa3oBaHUi
2. MeTozioM peleHus1 CTaTU4eCKHA HeompeJeTMMbIX CUCTeM
3. MeTogom cun

4. MeTo/10M KOHEUHbBIX 371EMEHTOB
Ne 10
qEM}? PpaBeH BTOPOH HHBApHAHT TEH30pa HaleH}KBHIIH?

1. 12:(7"14‘0'2"‘0'3
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I
999

Bonpocbl 3akpbimozo muna:
Ne 1 HampspkeHHOe cocTosiHuE ( ), TIPH KOTOPOM Ha 37IeMeHTapHbIi 06beM AeHCTBYET TOIBKO JBe
KOMITOHEHTHI HOPMaJIbHBIX HallpsDKeHUH.
Ne 2 3aBucumocTs ( ) yCTaHaB/IMBaeT CBsi3b MeXX/1y HamnpsDKeHUsIMU U lehopMaLusiMU
Ne 3 Yc/0BHOe HamnpspkeHUe 3T0 , KOTOpOe BBIJIEP>KUBAeT 00pa3sel| Ipy Harpy>KeHUH A0 pa3pyllieHus.
Ne 4 CyMMa [ivaroHa/ibHbIX 3JIEeMEHTOB TeH30pa HallpsKeHHi 3To VMHBapHaHT.
Ne 5 TIpu Hax0K[eHUY U3MEHEeHUs [IJIMHBI CTeP KHS UCII0J/Ib3YeT sl BeJIMUYMHA

Ne 6 crioco6HOCTb KOHCTPYKLIUH COTIPOTUB/ISITLCS YIIPYTUM JieOpMaLiisiM 3TO

Ne 7 Kakue BU[bI repeMeltieHU MOXXHO BbIBOAUTE B [TK Ansys?

Ne 8 TIpunHimn , YTBEP>K/IaeT, UTO pe3y/bTaT AeHCTBUS CUCTEMBI CUJT paBeH CyMMe pe3yJ/ibTaToB
JlefICTBUI KaXKZI011 CUJIbI B OTZe/IbHOCTH.

Ne 9 M3011HMM OTHOLLIEHUSI M/M Ha Aie(pOPMUPOBAHHOM 3/IeMEHTe MOKAa3bIBaloT KOHCTPYKLIMH?

Ne 10 MexaHuueckoe ieficCTBUe OFHOTO MaTepyabHOTO Tejla Ha [Ipyroe, ornpeenseTcs , KaKk

Mepoi (BeJIMYMHOI)
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