MMHOBPHAYKHW POCCHHA

(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)

YTBEPXIARO
HekaH dakynbTeta

Cycmud A. B.

(mopmumch)
« »

0)4(0)

TEOPHUSA IVNIACTUYHOCTHA M I10JI3YUECTHU

HamnpasyieHnue/cnenaaibHOCTb

INOArOTOBKH

Cnenuanusanusa/npoduab/nporpaMma

MOAroTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust

®dopma 00ydeHHUs

dakynsTeT

Beinyckaroman Kadeapa

Kadeapa-pa3padorunk pabdoueit

15.04.03 ITpuk/1ajHasA MeXaHUKa

JIMHAaMHKa, NPOYHOCTH MAIlMH, MPH00POB, anmaparypbl

Marucrparypa

OuHnas

E Opyxue ¥ CHCTeMbI BOOPYKeHHsI

E7 MEXAHUKA NTE®OPMUPYEMOI'O TBEPAOI'O TEJIA

E7 MEXAHUKA JE®OPMUPYEMOI'O TBEPAOI'O TEJIA

nporpaMmal

a YACHI (1m0 Ha/TMUMI0 BU/IOB 3aHATHIA) o

B = ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA PABOTA B

o= | © am

=

E = 2 S = ~ = 2 2w
E 5| S Zs | 5 = o 2 | B8
o0 |88 & - EZ K o 2 | B2 |9
S8 | FEK| 8 o S =% | Y E o = S =2 | XE

s |23 X a o= = ad R | &
X 25 -9 > 5] = = =) = [25] = = oo . 2 s
S| EE B| g | & 28 EZ| Q 2 = =5 |88

= A = 0L | < A ) o ) &

g% 2 2E | £° O S | &5 |E

%) < = & ~ Mg | &

a2 | 5 = = > ) ) S

o %) N 4 )

o

6 11 6 216 68 17 17 34 148 0 0 148 3K3.

Cankrt-ITetepOypr
20 r

22742




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
TEOPUSA INTACTUUYHOCTU N ITOJI3BYUECTHU

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-1.1 — croco6GHOCTL TIPOBOAWTH aHa/IW3 [UHAMUKA U TIPOYHOCTU TEXHUUYECKMX OOBEKTOB C
TpUMeHeHNeM COBpPeMeHHBIX pacueTHLIX TeXHOJIOTMM, SKCIepUMeHTa/IbHbIX MeTO/|0B, OTPAC/eBbIX MeTOVK,
YUHTBIBAaTh BO3MOXXHOCTh ITOTEPH HECYIIEH CITIOCOOHOCTH, a TAKXKE BJIMSTHUE YCTA/I0CTHBIX pa3pyIleHUH

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:

IICK-1.1

3HAHUA:
OCHOBHBbI€ 3dKOHBbI €CT€CTBEHHOHAYUHBIX NUCLHWIVIMH B HpOCl)ECCHOHElJ'I]:HOﬁ AedaTe/IbHOCTH, OCHOBHEBIE

TMOHATUA W METOAblI COIIPOTUBJ/IEHWA MATE€PUa/IOB, MEXdHWKU ,[];e('bOpMI/IpyEMOFO TBEpAOro Teja, Teopuu

YIPYTOCTH;

YMeHus:
VIHTepIIPeTUPOBaTh pe3y/ibTaThbl U JleNaTb BBIBOABI, MCII0/IB30BaTh (PH3MKO-MaTeMaTHUeCKWil arapar

AJ1d pelieHnd 3a/1d4, BOSHUKAIOIUX B X04e HpOd)ECCHOHaHLHOﬁ AedATe/IbHOCTH,

HAeblKu:
BbI6HpaTB d/IeKBATHbIe Criocobel U MEeTOAbl pelleHusd  TeopeTHuYeCKUx, MpUK/IagHBIX U

3KCIIepyMEeHTaJ/IbHBIX 3a/idu.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa TEOPUS INTACTUYHOCTU U ITOJI3YYECTMA sBnsieTcs JUCLUIVIMHON YacTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
HanpasrieHuto 15.04.03 IIpukaadHas 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

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIE 3aHATHS S
B KOHTaKTHOM ¢opme g o
® @ 5 =
£e | 2F
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Pa3pen 1. Hanps. nedopmup cocrosinue (H/IC) npu ynpyrom u
6 1] |mmacrmunOM moBepenmu Marepnasa. MexaHy3M 0Gpa3soBaHNs MIaCTHYECKHX 15 6 P 0 4 9 12
nedopmarpid. OcHOBHBIe cOOTHOLIeHUs Teopur ynpyroctH (TY). Tensopa
HanpspkeHuii u gedopmanuii B TY. [Tapamerpsl H/IC B Teopuu mactuurocty (TTI).
Paspen 2. Yc1oBue Hadaia IJIAaCTHYHOCTH. [10BepXHOCTD M1aCTUYHOCTH.
6 1 Kputepnu Hauasna rutactuueckoid gedopmanun.. I'unoresst Tpecka, Museca, 31 10 P 4 4 21 13
MunmHckoro. YcnoBue pa3sBUTHA MJIACTUYHOCTH C yUeTOM YIIPOYHEeHHWs Mareprana.
130TponHOe, KUHeMaTHueCcKoe 1 CMelllaHHOe yIIPOYHeHHe.
Paspen 3. IlnacTuyeckoe noBejjeHHe MaTepHasioB. YCI0BHas U UCTHHHas
6 11  |guarpammsl pacTsbkeHusl..PacueTHble annpokcUMalMy NOBeJieHNsl MaTepyaa B 32 11 2 5 4 21 12
TIJIaCTUYECKOM COCTOSTHHM.
Paspen 4. Teopuu niiacTuyHoOCTH. [TocTynar [Ipykepa. ACCOLMMPOBAHHbIN 3aKOH
6 11  |reuenwus. [IpocToe 1 ciokHOe HarpyxeHue. Teopema WbromuHa. 31 10 2 4 4 21 13
JedopmaniioHHast TeOpHUs! IVIACTUYHOCTH. Teopust TeueHusl.
Paspen 5. IH)KeHepHBIe 3a/ja4d TEOPHH IJIACTHYHOCTH. YTIPYTo-IlacTUYe KU
6 11 n3rub Gasok. Yrpyro-riactiueckoe KpyueHne cTep)xHeid. PacyeT TolCTOCTeHHOM 32 11 2 4 5 21 12
TpyObI 110/ jaB/ieHreM. PacueT TOHKOCTeHHOM TPYObl PK CJIOKHOM HArpy)KeHHUH.
6 1 Paspen 6. O0paboTka MeTa10B jaBienneM. CxaTtie LWIMHAPA. Bonouenue u 31 6 P 0 4 25 13
npotspkka. [Tpokarka. IlITammnoBka.
Paspen 7. Peoslornyeckoe nopejeHne MaTepuasioB. BisHye TeMnepatypsl 1
6 11  |BpemeHu Ha HanpsbKeHHO-AehopMrpoBaHHOe coctosHue (HIIC) 21eMeHTOB MallvH. 21 6 2 0 4 15 12
Maremaruueckue MO/Jie/T! T10/I3y4eCTH. TexHuueckue TEOPHWH IO0JI3yUeCTH.
Paspen 8. IkeHepHbIe 3aaud TEOPUH M0/I3y4ecTH. [luTe/1bHast IPOUHOCTD,
6 11 k03¢ duLHeHT 3amaca, npeze Mo3yuecTd. Maremarnueckie MoJeni 23 8 3 0 5 15 13
TJIACTUYHOCTH. Petakcaluisi HanpsbkeHHi.
Bcero 3a 11 cemecTp 216 68 17 17 34 148 100
Bcero no gucuuninHe 216 68 17 17 34 148 100
3.2. AyAMTOPHBIA MPAKTHKYM
N Oo0neMm,
2
n/n HOMEp 1 HAUMEHOBdHHE pa3/ie/id JAUCIHUII/INHbI Tema MNPAKTUYE€CKOr'0 3dHATUA aya.
JacoB
Paspen 1. HanpsbkeHHO-/iehopMUpOBaHHOE PernieHue 3a/jau Ha nMpeobpa3oBaHue
1 |cocrosiaue (HAC) npu yrnpyrom u maiacTU4HOM TeH30DOB HaMpsUKeHUN 1 4
TIoOBeIeHNKY MdTepHUaJid. AECI)OPMBLII/Iﬁ
dusnueckue Moaenu OUYHEeHUA
2 |Pazgen 2. YcioBue Havasa MaaCTUUHOCTH. 2 yrip 4
MaTepHrdJ/ia
YcnoBHas U MCTUHHAS ArarpaMMbl
3 |Pasgen 3. Ilnactuyeckoe nosejeHue MaTepuaslos. pacTsbkeHusi. BpemeHnHoe 4
COIMpOTUBJIEHHE
CooTHo11eHrs TeOpUi
4  |Paspen 4. Teopyuy N1aCTUYHOCTH. P 4
IJIaCTUYHOCTHU
5 Pasgen 5. lHkeHepHbIe 3a/jauvl TEOPUU PactsokeHue u KpyueHue 5
TIJTAaCTUYHOCTH. TOHKOCTEHHOU pr6]:I
Perienuie npukiazHbeIx 3a4a4
6 |Pa3zmen 6. O6paboTKa MeTaIOB JlaB/IeHUEM. P A A 4
00paboTKU METaJIIOB /1aB/IeHUEM
7  |Pa3sgen 7. Peonornueckoe rnoeefieHue MarepragoB.  |TexHWueCkue TeOpyH I0JI3y4yeCcTy 4
Peitrenue MPUK/IaJHBIX 3a/a4 C
8 PEIB,Z[E]I 8. I/IH)KEHGPHLIE 3dja4d T€OPpHUH I10J/I3yUeCTU. |yUeTOM I10JI3yUeCTU U pejlakKCallin 5
HarpshKeHU#
Bcero 3a 11 cemectp 34
3.3. JIaGopaTopHbIil NPAKTHKYM
‘ Ne ‘ Homep 1 HauMeHOBaHHe Tema /1a00paTOpPHOro NPakKTUKyMa ‘ Oo0nem,
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n/n pa3jesna JUCHUNIUHBI ayA. yacoB
1 Pazpen 2. Yenosue Havana Yrpyro-riactiyeckuii u3rub 6amnok 4
MIaCTUYHOCTH.
7 Pazpen 3. Ilnactuueckoe UucsieHHOe MO/ie/TMPOBaHue TOBeJeHUs TVIOCKOU ZieTaiu 5
NOBe/leHre MaTepuasoB. TIpU YIIPYTO-IJIACTUYHOM MOBEJeHUH MaTepuasia
Pazpen 4. Teopun .
3 Yrpyro-riacTuueckoe KpyyeHHue CTep;KHen 4
T/IaCTUYHOCTHU.
Pa3pen 5. lnxeHepHble o
4 PacueT TO/ICTOCTEHHOU TPYOBI 110, IaB/IeHUEM 4
3a/lauy TeOPUH MJIACTUYHOCTH.
Bcero 3a 11 cemectp 17
3.4. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HaiMeHOBaHUe pa3jesa Oo0Bem,
Copep:kaHue y4eOHOT0 3aJaHUsA
n/n JAUCLUIIUHBI 4acoB
Pa3pen 1. HarpsbkeHHO-AeopMupoBaHHOe |M3yueHue NpeayCMOTPeHHBIX TIPOrpaMMOit
1 |coctosaue (HAC) ipu ynpyrom u [UIaKTUUeCKUX eJUHUL] TT0 KOHCIIeKTaM JieKIuii| 9
[JIACTUYHOM [0BeleHUH MaTepurasa. Y PeKOMeH/lyeMOH JIuTeparype
N3yueHue ripelyCMOTPeHHBIX TTPOrPaMMOii
2 [IUIaKTUUeCKUX eJUHUL] TT0 KOHCTIEKTaM JIeKIuii| 9
Paszen 2. YcioBue Hauaja IVIaCTUYHOCTA. |V PEKOMEHZIyeMOM JuTeparype
3 BrinosiHenue, oopMiieHue MoTy4eHHbIX 12
pe3y/nbTaToB, 3amura JIP.
4 BrinosiHenue, odopMieHNe MoTy4eHHbIX 12
pe3y/bTaTos, 3auTa JIP.
Paspen 3. Ilnactuueckoe nosesexHve v
Marepuaos N3yueHue ripelyCMOTPEHHBIX MPOrPaMMOi
5 ' MUAKTUUeCKUX eIUHUI] [0 KOHCTIeKTaM JieKiuii| 9
Y peKOMeH/lyeMOi iuTeparype
N3yueHue ripelyCMOTPEeHHBIX MPOrPaMMOii
6 MUAKTUUeCKUX e[IMHUI] T10 KOHCTIeKTaM Jiekiuii| 9
Pazpen 4. Teopun n1aCTUYHOCTH. Y peKOMeH/lyeMOM iuTeparype
7 BrinoniHenue, oopMieHHe MoOTy4eHHbIX 12
pe3ynibTaroB, 3amuTa JIP.
N3yueHue nipeyCMOTPEHHBIX IPOrPaMMO
8 Paszen 5. ipKeHepHbie 331au1 TeOpun JM/IAKTHYECKHX e/JTHHL] IO KOHCTIeKTaM Jekuuid| 9
Y PeKOMeHlyeMoi JiuTeparype
[JIACTUYHOCTH.
9 BrimonHenue, oopMiieHre TIOTyYeHHBIX 12
pe3yJbTaToB, 3aiuTa JIP.
N3yueHuie npeyCMOTPEHHBIX TPOrPaMMOM
10 |Pa3gen 6. O6paboTKa MeTasIOB [laBleHUEM. |TUAAKTUYeCKUX eTUHUI] 110 KOHCIIEKTaM JIeKIui| 25
1 PeKOMeHlyeMoM JIuTeparype.
Pa3pen 7. Peonoruueckoe noBesieHue VI3yueHue pejlyCMOTPEHHBIX NPOrpaMMOKt .
11 JUaKTUUeCKUX eUHUL] [0 KOHCIIeKTaM JieKuun| 15
MaTepurasoB. M
Y PeKOMeHlyeMoM JIuTeparype.
Pazpnen 8. IH>xeHepHbIe 3a/1auu TEOPUHU Vi3yuerue Npe/tyCMOTPEHHBIX NPOrpaMMOi .
12 JUaKTUUeCKUX eJUHUL] [0 KOHCIIeKTaM JieKuun| 15
T0JI3y4eCTH. M
Y PeKOMeHlyeMoi JIuTeparype.
Bcero 3a 11 cemectp 148
4. ®OPMbI KOHTPOJIAA OCBOEHUA TNCIIUITI/IMHBI
CEMECTP HEJAE/IN CEMECTPA
1/2(3/4| 5 6 (7/8(9| 10 | 11 |12 |13 | 14 | 15| 16 17
11 JIP | OP ap | JIP JIP P Borp. k3
YcnoBHble 0003HAUEHUS:
¢ TP — nriarHocTHYecKas pabora;
¢ JIP — naboparopHas paboTa;
e Bomp. 3K3 — BONPOCHI K IK3aMeHY.
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TeKylHil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
e jyabopaTopHasi paboTa;
e BOIMPOCHI K 3K3aMeHY.

HpOME)KYTO‘-IHaH dTTecTaluda rMpoBOoAUTCA B d)opMax:
¢ DJK3dMeEH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. E. I. Makapos. . Teopust iiactuusocty v nionzydectd. CII6.6I'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
2018, 63 5K3.

5.2. JlononHUTebHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOHN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/ — ®yupamenTansHast 6ubmoreka bI'TY «BOEHMEX» nm. [1.®. YcTuHoBa.
CoBpeMeHHbIe TPOQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatjuoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byHIaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe CripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMaI[MOHHBIN TIOPTa TEXHUUECKOTO PeryiupoBaHus: HopMbl, paBuia, CTaHAApPThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBA;
3. http://www.consultant.ru/- KoncynsrantlIntoc- nHGOpMalMOHHBIN TOPTasI IPABOBOI WHGOPMALIUH.

5.5. IIporpaMMHOe 0becrieueHue:
1. Mathcad Prime 3.1;
2. Ansys Multiphysics 2019 Teaching Advanced;
3. Ansys Multiphysics 2017 Teaching Advanced.

5.6. 'Hopmal[oHHbIe TEXHOIOTHH:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



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 [0CKa;

3. Ansys Multiphysics 2017 Teaching Advanced,;
4. Mathcad Prime 3.1.

6.3. JTaGopaTopHbIe 3aHATHA:

1. ITpoexrop;
2. Mathcad Prime 3.1;
3. Ansys Multiphysics 2019 Teaching Advanced.

6.4. Ilpouee:

1. pabouee MecTo TperofaBare/isi, OCHAIllEHHOe KOMITBIOTEPOM C JOCTyroM B VIHTepHeT;
2. paboure MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C AOCTYIOM B IHTepHeT, npeHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOM 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEOPUS INTACTUYHOCTU U1 ITIOJ/I3YUYECTHU

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa TEOPUS IINIACTUYHOCTHA M ITOJIBYUYECTMU siBiisieTcss AUCLMILIMHON YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HarpapyieHnto 15.04.03 Ilpuknadnas mexamuka. [ducnyruiiHa peanu3yeTcss Ha dakynerete E Opykue
cucrembl Boopykenus BI'TY "BOEHMEX" wm. [.®. YcruHoBa kadenpoit E7 MEXAHUKA
OJEO®OPMUPYEMOI'O TBEPJOT'O TEJIA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1.1 criocoGHOCTb MPOBOJUTh aHAIU3 AUHAMUKN M MPOUYHOCTH TEXHUUECKUX OOBLEKTOB C IIPUMEHEHHeM
COBPEMEHHBIX DAaCUYeTHBIX TEXHOJIOTUM, SKCIepUMeHTalbHbIX METOJOB, OTpPAacjeBbIX MeTOJUK, YUYUThIBaTh
BO3MOKHOCTB TIOTEPH HeCylel criocOOHOCTH, a TaKKe B/IUSIHYE YCTaJ0CTHBIX pa3pyLIeHui.

CopneprkaHue AVCLUTUIMHBI OXBAaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C OMMCAHWEM HEeMHeWHOTO TOBe/IeHUs
MaTepHuaioB U KOHCTPYKIIHH.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e jabopaTopHasi paboTa;
¢ BOMPOCHI K 3K3aMEHY.

HPOME)KYTOIIHHH dTTeCcTalUus ITPOBOAUTCA B (bopMax:
¢ 5S5K3dMeH.

OO01jast TPy/I0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasgeT 6 3.e., 216 u. IIporpamMMol AWUCIUTUTUHBI
MpeAyCMOTPeHbI TeKLMOHHbIe 3aHsATHs (17 4.), mpakTudeckue 3aHsiTHs (34 4.), 1abopaTopHeIii MpakTukym (17
4.), caMoCTosITe/IbHast paboTa ctynenTa (148 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
TEOPUS INTACTUYHOCTU U1 ITIOJ/I3YUYECTHU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb 0CBOEHHS AUCLIMIIMHBI cOCTaBgeT 216 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUH, U 148 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

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.

HaumeHoBaHue padoThI Pexkomenjyemas 1ureparypa prm:{?éKOCTb’
Pa3pen 1. HanpsxkeHHo-AedopmupoBanHoe cocrossHue (HC) npu ynpyrom 1 njiacTHUHOM MOBeieHHHU
Marepuasa.

N3yueHue ripelyCMOTPeHHBIX ITPOrPaMMOii E. I Makapos. . Teopust T/1aCTUUHOCTH U
IUIAKTUUeCKUX eIMHUL] 110 KOHCIIeKTaM nosizyuectu: CI16.5I'TY "BOEHMEX" um. 9
JIEKL[MM 1 PeKOMeHAyeMoit TuTepatype . ®. Ycrunosa, 2018 (1,2)

Wroro no pa3geny 1 9

Pazpen 2. YcoioBue Haua/ia NVIAaCTUYHOCTH.

N3yuenue npesyCcMOTpPEHHBIX TPOrpaMMOK
JUJaKTUYeCKUX eUHUIL] 10 KOHCIIeKTaM E. I. Makapos. . Teopus I71aCTUYHOCTH U 9
JIeKLIUIA ¥ peKOMeHlyeMOol IuTeparype nomyuectu: CI16.BT'TY "BOEHMEX" um.
BeInonHenye, 0hOpM/IeHHe MOy YeHHbIX [. ®. Yctunosa, 2018 (3) 1
pesy/bTaros, 3amura JIP.

Wtoro mno pa3neny 2 21

Paspen 3. IlnacTuueckoe nogejeHye MarepyuasioB.
BrimonHenue, oopMiieHre TOTyYeHHBIX
12

pesy/bTaros, 3amura JIP. E. T. Maxkapos. . Teopusi I71aCTUYHOCTU U
V3yueHwe rpeyCMOTPEHHBIX TIPOrpaMMOii noszyuectr: CI16.BI'TY "BOEHMEX" um.
[MAKTHYeCKUX eJVUHMI] TI0 KOHCIIEKTaM [. ®. YctuHoga, 2018 (4) 9
JIEKL[MI 1 peKOMeHAyeMOli IuTepaType

Wroro no pasgeny 3 21

Pa3zgen 4. Teopun m1aCTUUHOCTH.
N3yueHue ripelyCMOTPeHHBIX ITPOrPaMMOi
IUJAKTUUeCKUX eIUHUI] T10 KOHCTIeKTaM E. T Makapog. . Teopus n/1aCTUUHOCTH U 9
JIEKIUM 1 peKOMeHTyeMoii TuTeparype nosizyuectu: CI16.BI'TY "BOEHMEX" um.
BeinosnHeHue, opopmiieHHe TI0/TyYeHHbIX H. ®. YcruHosa, 2018 (5) 19
pe3ynbTaTosB, 3amura JIP.

Urtoro no paspeny 4 21

Paspen 5. iHkeHepHbIe 3aa4y T€OPHU IVIaCTUYHOCTH.

N3yuenue ripefycCMOTpeHHBIX TIPOTPaMMOM
JUNAKTUYeCKUX eJUHUL] I10 KOHCIIeKTam E. I Maxkapos. . Teopus I/1aCTUYHOCTHU U 9
JIeKLIUI ¥ peKOMeHlyeMOU TuTeparype nomyuectr: CI16.BI'TY "BOEHMEX" nm.
BrinonHeHue, opopMIIeHHe T10/TyYeHHbIX M. ®@. YctuHoea, 2018 (5-10) 12
pe3y/bTaToB, 3amura JIP.

Wroro no pasgeny 5 21

Pazgen 6. O0paGoTKa MeTa/lVIOB AaB/IEHHEM.

N3yuenue npeyCMOTpPEeHHBIX TPOrpaMMOK E. I Makapos. . Teopust I1aCTUUHOCTH U
JUNAKTUYeCKUX eJUHUL] [0 KOHCIIeKTam nomyuectv: CI16.BT'TY "BOEHMEX" um. 25
JIeKLIMI ¥ peKOMeH/lyeMOl iuTeparype. . ®@. YctuHoBa, 2018 (11-13)

Wrtoro o paspeny 6 25
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Paszgen 7. Peosiornueckoe noBejeHyue MarepuasiosB.

N3yueHue ripelyCMOTPEHHBIX ITPOrPaMMOii E. I Makapos. . Teopust TI/1aCTUUHOCTH U
IUJaKTAUeCKUX eIMHUL] [0 KOHCIIeKTaM nomyuectv: CI16.BI'TY "BOEHMEX" um. 15
JIEKLIUM U PeKOMeH/1yeMOl JInTeparype. . ®. YcruHosa, 2018 (14-16)

Urtoro no pa3peny 7 15

Paspen 8. Vin)keHepHbIe 3aauy TeOPHH MO/I3yYeCTH.

W3yueHne npesyCMOTpeHHBIX IPOrpaMMOM E. IT. Maxkapos. . Teopust I71aCTUYHOCTU U
IU[aKTAUeCKUX eIUHUL] [0 KOHCTIeKTaM nomsyuectu: CI16.BT'TY "BOEHMEX" um. 15
JIeKLIUMA 1 peKOMeHTyeMOii iuTeparype. . ®@. YctuHoBa, 2018 (17-19)

Wroro no pasgeny 8 15
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEOPHS INTACTUYHOCTU U IIOJ/I3YYECTHU

®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 BOIPOCHI K 9K3aMeHY;

¢ jabopaTopHasi paboTa;

e 5K3aMeH.

Kputepuu orjeHuBaHus

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

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Bonpocsl K 3K3amMeHy
TecToBble Borpockl pasMeltieHsl B Y MK IUCIUTIIAHBI

JIaGopaTopHas pabora

Kputepuu orieHrnBaHMs 1ab0paTOPHBIX paboT.
OuenHka "oTIM4HO"
OTueT 1o paboTe BBIMOIHEH B [TOJIHOM 00beMe C coO/TIoeHIeM HeoOX0AUMOH T10C/1e[0BaTeIbHOCTH.
O6yuatorruecst paboTany MOHOCTBI) CaMOCTOSTEBHO,, T0KA3a/I1 HeoOX0AUMbIe TeOpeTHUeCKHe 3HAHW,
MpaKkTUUeCKWe YMeHUs U HaBbIKU.OTUeT oopM/ieH akKKypaTHO, B ONITUMAa/TbHOM Jjis UKCAlMK pe3y/IbTaToB
dhopwme.
OueHka "xopormo"
Otuet 1o paboTe BBHITIO/THEH B TMOJTHOM 00beMe 1 CaMOCTOsITe/TbHO. JlomycKaeTcst OTK/IOHeHHe 0T HeoOXomumoi
MOC/Ie/IOBaTeIbHOCTH BBIMTOJTHEHUS, He BIUAIOIIEe Ha MPaBUIBHOCThL KOHEUHOTO pe3ysibraTa (fiepecTaHoOBKa
MYHKTOB TUTIOBOTO TJIaHA, MOC/Ie/J0BAaTeIbHOCTh BHITIO/THAEMBIX 33/JaHWH, OTBETHI Ha BOTIPOCKI). .OTUeT U
3alyTa MoKa3aad 3HaHWe OCHOBHOTO TEOPeTHUEeCKOro MaTepHasa 1 OB/lafieHre YMeHUsIMH, HeoOX0AUMBIMU
JJIs CAMOCTOSITE/TEHOTO BBITIO/THEHHS Pa0oThI. [lomyCKatoTCsl HETOUHOCTH U HeOpeKHOCTh B 0hopMIIeHNH
pe3yJIbTaToB PaboThI.
OlieHKa "y/10B€TBOPUTENIBHO"
Ortuert BhITIOHEH 1 0()OPMJIEH C TIOMOIIIBIO TiperofiaBareisi. Ha BbImo/iHeHHe paboThI 3aTpaueHo MHOTO
BpeMeHH (JlaHa BO3MOXKHOCTb flofieniaTh paboty goma). CTyZeHT 1oKa3as 3HaHHs TeOPeTUYeCKOro MaTepuarna,
HO UCTIBITBIBAT 3aTPY/JHEHUS TIPU CAMOCTOATETLHOM paboTe.
OreHKa "Hey/0B/IETBOPUTENILHO"
BeicTaBsnisieTcsi B TOM C/ydae, KOTAA CTyAEHT 0Ka3asics He TOATOTOB/IEHHBIM K BBITIOIHEHHIO pabOoThIL
[MonyueHHbIe Pe3y/IbTaThl He TIO3BOJISIFOT C/Ie/IaTh MPABU/IBHBIX BHIBOZIOB M TIOTHOCTHIO PACXOASATCS C
MOCTaB/IEHHOM 1]e/bt0. OOHapYKeHO TUI0X0e 3HAHWEe TeOPeTUUECKOTO MaTteprasa U OTCYTCTBHE HeOOXOMMBIX
YMEHUI.

JK3aMeH
OK3aMeH MPOXOJUT B TECTOBOU (hOpMe U BK/TFOUAeT B Ce0s1 OTBEThI HA TEOPETUUYECKHE BOMPOCHI (25
iT.). Kaxk/ibIil BepHbBIH OTBeT orjeHuBaeTcs B 4 6asia. OrieHKa CK/1a/[bIBAETCs TI0 KOJIMUEeCTBY 0asios,
TIOJTyUeHHBIX 33 OTBETHI Ha TECTOBBIE BOTIPOCHI.
[TepeBoy 6aTBEHOM IIKA/bI B TPAAULMOHHYIO CUCTEMY OLIEHUBaHHUS
bannbt O1jeHKa 1o HOpMaTUBHOM 111Kasie
85 - 100 "ommuHO"
75 — 84 "xoporo"
51 - 74 "ynoBneTBOpUTE/ILHO"
MeHee 51 "HeyOB/IeTBOPUTEJILHO"
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paspen 1. HanipsikeHHo-
AedopMupoBaHHOE
11 |coctosmue (HIC) npu 5,6 | 2] 0 4 9 12 | Bompocek
3K3aMeHy
YOPYyroM ¥ IJIaCTHUHOM
noBeJieHUH MaTepUasa.
JlaboparopHasi
1 Pazpnen 2. YcioBue Hauala 31 10 9 4 4 21 13 pabora,
IJIACTUYHOCTH. Bormpocs! k
3K3aMeHy
JTaboparopHast
1 Pa3pen 3. IlnacTuueckoe 30 1 2 5 4 21 12 pabora,
MoBeJieHHe MaTepHasioB. Bompocsi k
3K3aMeHy
JlabopaTopHast
1 Pazpaen 4. Teopun 31 | 10 | 2 4 4 27 13 pabora,
IJIaCTUYHOCTH. Bormpocsr k
9K3aMeHy
Paspgesn 5. InkeHepHBbIe TTaBonaronHas
11 |3agauu Teopunu R | 1| 2| 4 5 | 21 12 parop
pabora
TJIaCTUYHOCTH.
1 Pazgen 6. O6paboTka 31 6 5 0 4 75 13 Bompocsr K
MEeTa/VIOB [JaB/IEHUEM. 3K3aMeHy
1 Pa3pen 7. Peosoruueckoe 271 6 2 0 4 15 12 Bormpocs! k
NoBeJieHHe MaTepHasioB. 3K3aMeHy
1 Pa3zpgen 8. inkeHepHbIe 23 8 3 0 5 15 13 Bonpocs! K
3afiay TeOPHH I0/I3y4ecTH. 3K3aMeHy
Bcero 3a 11 cemectp 216 | 68 | 17 17 34 | 148 100
Bcero no gucurninae 216 | 68 17 17 34 148 100
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Kputepuu oneHuBaHus

ICK-1.1
Bonpocbl omkpbimoz2o muna:

Ne 1 ITpu s3¢pdexTe baymmHrepa rpu cMeHe 3Haka AeOpMaliy Tpeies TeKy4decTu
Ne 2 C pocTom Temrieparypsl rpefiesi TeKyueCTu
Ne 3 ITpu GoMbIIMX TIaCTUUECKUX AedopMaiusax Koddduiuent ITyaccoHa paBeH...
Ne 4 O06061eHHas AuarpaMma Zie)OpMUpOBaHUSI CTPOUTCS B KOODJUHATAX. . .
Ne 5 Topstueit Ha3bIBaeTCst 00pabOTKa METasIOB JIaBIEHUEM TIPU TeMrieparypax. ..
Ne 6 IMpexeny TekyuyecTH ctanu (06BIYHO) COOTBETCTBYET OCTaTOUHas JedopMariys
Ne 7 [Ipy mpocTOM HarpyxeHuu

Ne 8 [17151 5Ke CTKOTI/IaCTUYeCKOTO TeJia IIPY MHTeHCUBHOCTH HaTIPsDKeHHH MeHbIIeld Tipesiena
TeKyueCTH WHTeHCHUBHOCTb ZedopMaliyii paBHa

Ne 9 Cpennsisi fedopMariyisi o3yyecTH. . .

Ne 10 CpenHsisi CKOpoCTh AiechopMarliusi TIo3yuecTH. ..
Bonpocsbl 3akpbimozo muna:

Ne 1 C pocTom ckopocTy AedopMaliuu rpeses TeKyuecTH

A Henpefckasyemo
B pacrer
C yObiBaeT

D He mensieTcs
Ne 2 OT yero 3aBUCHT BeJTMUMHA TI/IACTUUECKOU JedopMariiu?

A oT TeH30pa HarnpspKeHUH
B ot feBuaropa HanpsbKeHUH
C ot TeH30pa Jiehopmariuii

D or 1apoBo# yacTi TeH30pa HarpsKeHUH
Ne 3 B ypaBHeHMN NTOBepXHOCTH MO/I3y4YeCTH YUHUTHIBAeTCS

A TIepBbBIN MHBAPHAHT JieBUATOPA HAITPSOKeHUH
B BTOpOIi MIHBapHaHT /IeBUATOpa HaIPsHKEHUH
C TpeTuii HHBAPUAHT JIEBUATOPA HAMPSDKEHUH

D Bce nepeuniciieHHOe
Ne 4 VHTeHCUBHOCTE HAIpshKeHU COOTBETCTBYET

A mepBOMY MHBapHaHTY JleBUaTOpa HallpspKeHUH
B BTOpOMY MHBapraHTy JieBUaTopa HarpsyKeHUH
C TpeTbeMy MHBApHaHTY JieBUaTOpa HamnpshkKeHUH

D yeTBepTOMY MHBapHaHTy JleBUATOpa HalpsyKeHUH
Ne 5 ®dur3nyecKre COOTHOLLIEHHS TEOPUH T0JI3yYeCTH He BKJIFOUar0T

A VHTeHCUBHOCTH JedopMaliuii 1oi3y4yecTu
B MHTEHCHUBHOCTb HaMpsDKEHUH M0/13yUeCTH
C UHTEHCHBHOCTh HaTIPSDKEHUH

D Bce nepeunciieHHOe
Ne 6 B Teopuu cTapenust QyHKIMS M10J13yUeCTH
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Ne 7

Ne 8

Ne 9

Ne 10

TMPSIMOIIPONOPL{MOHA/IbHA MHTEHCHBHOCTH Jie(opMaliyii 1oa3y4yecTu

MpAMOITIPOIIOPLIMOHA/IbHA MHTEHCUBHOCTH TTIO/THBIX I,Z[e(l)OpMélI_[I/II\/’I

o0 w >

MpAMOITPpOINIOPLIMOHA/IbHA MHTEHCUBHOCTHU HaHpH)KEHI/Iﬁ nojsizyuyectu

D mnpsmonponopLyoHaabHa MHTEHCHBHOCTHY TIO/THBIX HAIPSDKEeHUH
B Teopuu crapenusi pyHKIMS M10JI3yUeCTH He 3aBUCHT OT

A BpemeHUn
B WHTeHCUBHOCTH HaIpsDKeHUH
C MHTeHCHUBHOCTH JlepopMaliuii 1oi3yyecTut

D HMuero 13 nepeuricieHHOro
OyHKIUSA TI0/I3yYeCcTd BXOUT B TPYIIY

A ypaBHeHMI paBHOBECHS
B reomeTpuuecKux COOTHOILEHUMN
C ¢u3nueckux ypaBHeHUMH

D  Bce nepeunciieHHOe
B Teopuu crapeHust QyHKIMS TI0/I3yUeCTA CBSI3bIBAET

A KOMIIOHEHTHI TeH30pOB [lehopMaLIvii TIOI3yUYeCTH U HaPsDKeHUH
B  koMMoOHeHTHI 1eBUaTOPOB AedopMaliiii [0/13yueCTH U HalpspKeHUH
C  KOMIIOHEHTHI IeBUATOPOB JedopMaldil U HANPSDKEHUH MOJ3yUeCcTH

D Huuero v3 nepeumcieHHOro
. B Teopuu TeueHus pyHKLMS [10/13yUeCTH CBSI3bIBAeT

A KOMITOHEHThI TEH30POB Zie()OpPMAI[Hii [TO/I3yUeCTH U HalPSDKEHUH
B KOMITOHEHTHI IeBUaTOPOB CKOpOCTeH /iehopMarivii TIoM3ydyeCcTy U HalpsyKeHU
C  KOMIIOHEHTHI IeBUaTOPOB AedopMaliiii MOJ3yUeCTH U HalPsKeHUH

D nuuero us rnepevyrcjieHHOIr o
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