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)

YTBEPXIARO
HekaH dakynbTeta

CycanH A. B.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
COITPOTUBJ/IEHUE MATEPUAJIOB

HamnpasyieHnue/cnenaaibHOCTb 15.03.06 MexaTpoHHKa U po00TOTeXHHKA
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma MexaTpoHuKa
MOJTOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar
®opma o0yueHHs OuHas
®dakynbTeT N N opManiioHHbIX U YIPAB/IAIOIHAX CHCTEM
Beinyckaroman Kadeapa 18 CUCTEMBI ITPBOJOB, MEXATPOHUKA U POBOTOTEXHUKA
Kadeapa-pa3padorunk pabdoueit E7 MEXAHUKA TE®@OPMUPYEMOI'O TBEPAOI'O TEJIA
NPoOrpamMMmbI
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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)

15.03.06 MexaTpoHHKa ¥ po0OTOTEXHHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa E7 MEXAHUKA JEGOPMUPYEMOI'O TBEPIOT'O TEJIA
CanHukoB Bnaaumup AHTOHOBUY, [.T.H., OLIEHT, 3aBe/IyIOIIUi Kadeapoit

Kadenpa E7 MEXAHUKA JE®@OPMUPYEMOI'O TBEPAOI'O TEJIA
BopoHoB Anekceit CepreeBud, IiperofiaBaresib

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpamMmel E7 MEXAHUKA TE@OPMUPYEMOTI'O TBEPAOTI'O TEJTIA

3apenyrorui Kadeapoit CaHHukoB B.A., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

N8 CUCTEMBI ITPUBOJOB, MEXATPOHUKA 1 POBOTOTEXHUKA

3aBepytomuii kKadenpoii CtaxkkoB C.M., A.T.H., TIpod.




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:

OIIK-1 — criocobeH TMpUMEHSTh eCTeCTBEHHOHayuHble U OOIIeMH)KeHepHble —3HaHWS,
MaTeMaTH4yeCcKOro aHaiv3a U MOZle/IMpoBaHus B MpodeCcCUOHaNbHOM [1esiTeTbHOCTH

MeTO/bl

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
OIIK-1
3HAHUS:
OCHOBHbIE XapaKTepPUCTHUKU MPOYHOCTU U YIIPYTrOCTU MaTeprarna;
3aBUCUMOCTb PacueToB Ha ITPOUYHOCTh, YCTAA0CTh, yCTOMUUBOCTD U TVIACTUYHOCTL OT BU/IOB
Harpy>XeHus,
YMeHUs:
pacyeT GU3UKO-MeXaHUUECKUX XapaKTepUCTHK MaTepHara;
HaBbIKU:
BLIOOp MaTepuasa | ZI0NMyCKaeMbIX HaMpsDKeHUH;
pacueT Ha MPOYHOCTb, YCTOMUUBOCTD U XKeCTKOCTh TIPU Pa3/IMUHBIX BUJAX Harpy3Ku;
MPOTHO3MPOBaHUe PabOThI KOHCTPYKLIMH, UCXO/S U3 ee TeOMeTPUH 1 MaTepuara.




2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunaa COMMPOTUB/TEHUE MATEPUAJIOB sB/sieTcs JUCIUTUTMHON 00s13aTe/IbHON YacTH
6;10ka 1 mporpamMMbI IOATOTOBKY 10 HarpasieHuto 15.03.06 MexampoHuka u pobomomexHuKd.

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

CopepkaHue [UCIUTUIMHBI SIBSIETCS OCHOBOM [t ocBoeHust auciumuiid: ABTOMATU3AIIUSA
IMPOEKTNPOBAHNSI TEXHOJ/IOIT'MYECKUX ITPOLIECCOB, JETA/IN MAIINMH U OCHOBBI
KOHCTPYUPOBAHMN’S], KOHCTPYUPOBAHUE MOJY/IEN MEXATPOHHBbIX n
POBOTOTEXHUYECKHNX CUCTEM.

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

¢ OIIK-1 — cnocobeH MPpUMeHATh eCTeCTBEHHOHAYUHbIE U O0II[eH)KeHEpHbIe 3HAHMUSI, METO/IbI
MaTeMaTH4yeCKOro aHa/iu3a U MoJle/TMpoBaHus B podeCCHOHA/ILHOM /leATeTbHOCTH

¢ TICK-1.4 — CrniocobeH NpUMeHsITb COBPEMEHHbBIE CPe/ICTBA ABTOMAaTU3UPOBAHHOIO TIPOEKTUPOBAHUS U
MaIlIMHHOW TpadUKY MPU MPOEKTUPOBAHNN CUCTEM U /15l TIOATOTOBKUA KOHCTPYKTOPCKO-
TeXHOJIOTMUeCKOU JOKyMeHTalWn



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIE 3aHATHS S
B KOHTaKTHOM ¢opme g o
sa | £
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< g &
8 21 8 | 8| 25| E5| gE | F
| 5 | g8 8% 85| ¢
] O ¢
= = é
=)
Pa3}1€fl 1. OCHOBHBIE OHATHS 0 MPOYHOCTH, XeCTKOCTH H yCTOﬁ'-ll/lBOCTH
2 3 3/IeMEeHTOB KOHCTPYKL{MH. BBeieHHe B CONPOTHB/IEHHe MaTepHasoB. 1. 12 P 2 0 0 10 5
TIpOUYHOCTBH M )KECTKOCTh CTep)KHel. BHyTpeHHHe ycunus, HanpsbkeHus. 2. Metop,
CeueHun U151 oripe/ie/IeHUsI BHYyTPDEHHUX CUJIOBBIX Cl)aKTOpOB.
Pa3paen 2. PacTshkeHHe U CKaTHe cTep)kHel. MexaHHuyeCcKHe CBOWCTBA
martepuanos. 1. IIpofonbHas cra Npy pacTsvkeHUH U okatud. [TocTpoenue
2 3 3MIOPHKL. 2. DKCIIepUMeHTaIbHOe OIpe/ie/ieHle MeXaHMYeCKUX XapaKTepUCTUK 45 17 5 4 8 28 25
MarepuasoB. JluarpaMmbl pacTspkeHUst U okatust. 3. IToHsiTHe o pefie/IbHOM U
[I0MyCKaeMOM HanpsbkeHHH, ko3(dduijiieHTe 3amaca NpOYHOCTH.
Paspen 3. Kpyuenue u capur. 1. UncTblii ¢/jBur. YioBble AedopMaLiiu U
P 3 Kacare/bHbIe HarpspkeHus. 2. KpyTsimuii MoMeHT. [locTpoeHue 3mopsl. 3. 41 16 5 6 5 25 25
KacarenbHble HarpsDKeHWs B KPYIVIbIX W KOJIBLIEBBIX CEUEHUSX. 4. Yrnbl oBopoTa
CeyeHUi MpU KpyUyeHUH.
Paszpen 4. Tlnockuii u3rud crepxHeid. 1. [TorepeuHas cuiia U M3rubatoLuii
2 3 MoMeHT. TocTpoenue smtop. 2. [eomeTpuueckre XxapaKTepUCTUKU TONepeyHbIX 46 16 5 7 4 30 25
ceuyenuid. 3. HopmasbHble 1 KacaTe/bHble HalpspKeHUst IpU U3rube.
Bcero 3a 3 cemecTp 144 51 17 17 17 93 100
Bcero no agucuunnHe 144 51 17 17 17 93 100
3.2. AyATOPHBII NPAaKTUKYM
Oo0nemMm,
No Homep n HaumeHOBaHKe
Tema MNPAKTUHYECKOIr'0o 3dHATUA ayp.
n/n pa3fesa JUCHMILIUHBI
qacoB
1 Pazgen 2. PacTsbkeHue U ITocTpoeHue 3mrOPHI TIPOAO/IBLHOM cHiibl. OripesiesieHue 4
C©KaTtue CcTepKHew. HOPMaJIbHbIX HalpspKeHUH
7 MexaHnueckue CBOWCTBA ITogbop pa3mepoB ceueHuit. OnpeiesieHye repeMeleHni 4
MaTrepHasioB. CeueHU
3 HOCTpOGHI/Ie SIMIOPBI KPYTALLIET0 MOMEHTA. Onpe,qeneHHe )
Paspen 3. Kpyuenue u KacaTeJTbHbIX HarpshKeHUi
4 CABUI. HO,EL6OP pa3mepoB CEeUeHMUM. OHPE,Z[EJ'IEHI/IE YIJIOB 1TIOBOPOTA 3
ceueHu!
HOCTPOEHI/IE SIIIOp nonepequﬁ CUJIBI U I/IBFI/I6a}OH_IEFO
5 PEIB,E[GJ'I 4, TInocKuii U3ruo MOMEHTa. HOpMa]’ILHLIe " KaCaTeJ/IbHbI€ Hallps>KEeHUWS TIpU 4
CTep)KHeﬁ. n3rube. PacueTs! Ha TMMPOYHOCTL U HOAGOP pa3smepoB
ToriepevyHoro ceyeHusa
Bcero 3a 3 cemectp 17
3.3. JIaGopaTopHbIii NPAKTHKYM
Oo0neMm,
Ne | Homep 1 HauMeHOBaHMe pa3jena
Tema HﬂﬁOpﬂTOpHOI‘O MNpaKTUKyMad ayA.
n/n JIMCITMIT/THHBI
yacoB
HOCTPOEHI/IE ArarpaMMBbl IL[E(I)O];)MI/I];)OBaHI/IFI
1 |Pa3gen 2. PacTskeHue U CxKaTue MaJIOyT/IePOAUCTOM CTa/Iv IIPYU OJJHOOCHOM 2
cTep)kHel. MexaHWuecKuye CBOMCTBA |PaCTsDKeHUN
2 MaTepHrasioB. OHPEAEIIEHI/IE YIPYIUX XdpaKTePUCTUK 2
MaJIOyF]IepO/:[HCTOﬁ CTaain
HOCTpOEHI/Ie ArarpaMMBbl Il[E(l)O];)MI/I];)OBf':lHI/IFI
3 |Pa3gen 3. Kpyyenue u cZiBUTL. MaJIOyTJIepOAUCTOM CTa/lv NIPU KPyUeHUH. 6
OHPEAGIIGHI/IE MOAyJ/id CABUI'a CTaIn
4  [Pasgen 4. Tlnockuii u3rub crepxkHeii. OnpegeneHye HarpsDKeHWH TPy YiCTOM U3rube 7
Bcero 3a 3 cemectp 17
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3.4. CamocTosnTenbpHas padora crygenta (CPC)

Ne
n/n

Homep u HaumeHOBaHMe pa3je/ia
U CIMTLTAHBI

Copep)xaHue yueOHOro 3alaHus

Oonem,
4acoB

Pazpen 1. OcHOBHBIE TOHATHA O
MPOYHOCTHU, XKECTKOCTU U YCTOUUMBOCTU
3/IeMeHTOB KOHCTPYKLMi. BBefieHue B
COMPOTUBJIEHUE MaTepUasIoB.

N3yueHue ripefycCMOTpPEHHBIX IPOTPaMMOM
UIAKTUUeCKUX eJUHHULI TI0 PeKOMeHyeMOo
JIUTeparype

10

Pazgen 2. PacTsbkeHue U CKaTue
crep)kHel. MexaHUueCKe CBOHCTBa
MaTepHasioB.

W3yuenne rpesyCMOTpeHHBIX IPOrpaMMOM
JUIaKTUUeCKUX eJUHUL] TT0 peKOMeHZyeMOoi
JIUTeparype

10

PI'P. ITocTpoeHue 3m0p BHYTPEHHUX YCUIINH,
oripe/ie/ieHUe HamnpshDKeHWH U repeMeltieHri pu
pacTsDKeHUM U CKaTUW. BeinonHeHne 1
oopmIeHHe [10/TyYeHHbIX Pe3y/bTaToB

18

Pazpen 3. Kpyuenue u ciBUL.

W3yueHnue ripefyCMOTpeHHBIX IPOrPaMMOi
JUAKTUYeCKUX eJIMHUL] II0 peKOMeH/yeMon
JIUTeparype

10

PI'P. ITocTpoeHue 5mop BHYTPEHHUX YCUIIUH,
oripefiesieHHe HarpsDKeHUH U TiepeMeltjeHu rpy
KpyueHuU. BrinonHenue u opopmieHne
TI0/IyYeHHBIX Pe3y/IbTaToB

15

Pa3pgen 4. TInockuii u3rub cTep)kKHei.

N3yuenue ripefycMOTpeHHBIX TIPOTPaMMOi
UIAaKTUUeCKUX eJUHULI TT0 PeKOMeHyeMo
JIUTeparype

10

PT'P. [TocTpoeHue 3m10p BHYTPEHHUX YCUTHH,
omnpe/ie/ieHHe HaNlPsDKeHUH U riepeMellleHui npu
TJIOCKOM U3rrbe. BhimosmHeHue U odhopMiieHue
T0J/yYeHHbIX Pe3y/bTaToB

20

Bcero 3a 3 cemecTp

93

4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI

CEMECTP

HEAE/IN CEMECTPA

1 2 | 3 (4,5 6|7

8 (910 11 | 12 13| 14 | 15 |16

17

3 PI'P | PTP |JIP| PTP | IP | JIP

PI'P

JIP| P | PT'P | PT'P | JIP | PI'P | PT'P

TP

Borp. Ok3

YcnoBHble 0603HaUEHUS:

[P — nuarHocTuueckasi paboTa;

PT'P — pacueTHO-Tpaduueckas pabora;
JIP — naboparopHas paboTa;

Borip. Ok3 — BOMPOCHI K 9K3aMeHY.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe HHTePBaJIbl B

crenyromux Gopmax:

e UArHOCTUYECKas pabora;

e pacueTHo-rpacduueckasi pabora;
¢ jyabopaTopHasi paboTa;

e BOMPOCHI K 9K3aMEHY.

HpOME)KyTO‘lHaH dTTecTalus ITPpOBOAUTCA B (popmax:

¢ 5S5K3dMeEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. 1. ®eopocees. . Conporusnenye Marepuanos. M.: Usa-so MI'TY um. H. O. baymana, 2018, 1. pec.
2. H.T. Bytkapeea, M. O. Jlebenes, A. C. I1aBsoB. . PerieHue 3a1au Hada/IbHOTO YPOBHS 110
conporuBnieHnto Marepuasos. CIT6.BT'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2015, 37 3K3.

5.2. [ononHuTe/bHAas MTeparypa 1o AUCLUILIIVHE:
He Tpe0dyeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/IsT
OCBOEHUS! TUCIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

He TpeOyeTcsi.
CoBpeMeHHbIe TPoQeCcCHOHaNbHbIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HaturionasibHast 3/1eKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonmHOoTeKcTOBast 3mekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHzaMeHTalbHBIX UCC/IeJ0BaHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — ViHbOpPMal[MOHHBIN TTOPTal TEXHUUYECKOTO PerynupoBaHus: HopMbl, mpaBuia, CTaHZApThI
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos

cobcrBenHol renepanyu BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa;
3. http://www.consultant.ru/- Koncynsraatllntoc- nvHGOpPMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpamMMHOe 0becrieueHHe:
He TpeOyeTcsi.
5.6. Ml opmarioHHbIe TEXHOJIOTHH:

B3auMoyielicTBre ¢ obyuaronumucs nocpencteoM SMOC Moodle BT TY «k BOEHMEX» um. [.®. 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. MaiiviHa pa3pbIBHasI fjis CTaTUUeCKUX UCTbITaHui MeTasuioB P100.

6.4. Ilpouee:

1. pabouee mMecTo mperofaBare;isi, OCHallleHHOe KOMITbIOTEPOM C JJOCTYTIOM B VIHTepHeT;
2. paboune MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
I/ paboThI B 37IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
COIIPOTUB/IEHVE MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Muctynmaa COIMMPOTUB/IEHUE MATEPUAJIOB siBasieTcs AUCIUIIMHON 00s13aTe/TbHOM YacTH
0/10ka 1 mporpaMMbl MOATOTOBKY 10 HamnpasieHuto 15.03.06 MexampoHuka u pobomomexHukd. JuCLATIIMHA
peamm3yetcsi Ha (akynbreTe E Opykue U cuctembl BoopykeHuss bI'TY "BOEHMEX" um. 1.®. YcrtuHoBa
kadenpoit E7 MEXAHUKA JE®OPMUPYEMOI'O TBEPOOI'O TEJIA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-1 criocobeH MPUMEHSITh eCTeCTBeHHOHAyUHble W OOIIerH)KeHepPHbIe 3HAHWSI, METO/bI MaTeMaTH4eCKOTo
aHasi3a ¥ MO/IeTMPOBaHUs B MpodeCCHOHATbHON e TeTbHOCTH.

Conep)KaHre JUCLIMIIIMHBI OXBaThIBAeT KPYI BOIPOCOB, CBSI3aHHBIX C TIPOYHOCTBIO, >XECTKOCTBIO U
YCTOWUMBOCTBIO CTAaTHUeCKUX TIOJIOXKEHU PAaBHOBECHS 37IeMEHTOB KOHCTPYKITHI.

[TporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/leiyIoliie BUABI KOHTPOJIS:

TeKyLuii KOHTPOJ/Ib YCIIEBAéMOCTH CTY/€HTOB TIPOBOJUTCS B [IUCKPETHbIE BDEMEHHbIE HHTePBA/IbI B
cenyonumx popmax:
e UArHOCTUYeCKas pabora;
e pacueTHo-rpaduueckas pabora;
¢ jyabopaTopHasi paboTa;
e BOMPOCHI K 9K3aMEHY.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
¢ D3K3dMeH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [UCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI

TIpeAyCMOTPeHbI TeKLMOHHbIe 3aHsTHs (17 4.), mpakTudeckue 3aHsiTvs (17 4.), maboparopHelii npakTukym (17
4.), caMoCTosITe/IbHasi paboTa cTyzaeHTa (93 u).

10



IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
COIIPOTUB/IEHVE MATEPUAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 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.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumeHoBaHUEe PadOTHI PekomeHnyemas iuTeparypa prm:{?éKOCTb’
Pa3pen 1. OcHOBHBIe IOHATHA 0 IPOYHOCTH, )KECTKOCTH M YCTOMYMBOCTH 3/IEMEHTOB KOHCTPYKLIUM.
BBe/ieHNe B CONPOTHB/IeHHE MaTepUasioB.
H. T. Bytkapesa, M. O. Jlebezes, A. C.
[TaBnos. . Pertenne 3a1au HauaJbHOTO YPOBHS
N3yuenne ripeyCMOTPEHHBIX TIPOTPAMMOMA I10 COMpOTHBIeHUI0 MaTepuanos: CIT0.BI'TY
IUJAKTUUeCKUX equHUL] 1o pekomeHgyemort | "BOEHMEX" um. 1. ®. YctuHosa, 2015 (1) 10
JuTeparype B. . ®eopocbes. . ConpoTubiieHue
Marepua/os: M.: 3g-s0 MI'TY um. H. 3.
baymana, 2018 (1)
Wroro mno pasgeny 1 10
Pa3pen 2. PacTskeHune U CKaTHe cTep)XHell. MexaHHYecKHe CBOMCTBAa MaTepHasioB.
N3yueHue ripelyCMOTPEeHHBIX TTPOTrPaMMOii B. . ®eopocrwes. . ConpoTrBieHne
MAJAKTHUYEeCKUX eIMHMUI] IT0 peKOMeH,TyeMOi MarepuanoB: M.: U3g-so MI'TY um. H. 3. 10
JIUTEpaType baymana, 2018 (1-2)
PI'P. ITocTpoeHue 3Mop BHYTPEHHHUX YCHITHIA, H. I BytkapeBa, M. O. JlebGezes, A. C.
onpe/ie/leHHe HanpsKeHui v niepemeltenuii | [1aBioB. . Perierue 3a/ja4 HauaIbHOTO YPOBHS 18
TIPY pacTSKeHUH U CKaTUK. BhIrosiHeHye 1 | 110 COMpPOTUB/IeHHIo Marepuanos: CI16.5I'TY
0(b0pMj]eHHe l'IOJ'IyI{E‘HHLIX pegyf[],TaT()B "BOEHMEX" um. ,Z[ od. YCTI/IHOBa, 2015 (1—2)
Wtoro mno pa3aeny 2 28
Paspen 3. KpyueHue u caBUL.
N3yueHue ripelyCMOTPEHHBIX POrPaMMOM B. . ®eopocees. . ConpoTrBiieHne
IAJAKTUUeCKUX eJUHUL] [0 peKOMeHTyeMOoi marepuanos: M.: U3g-so MI'TY um. H. 3. 10
JIUTeparype baymana, 2018 (1-3)
PT'P. [TocTpoeHue 3m10p BHYTPEHHUX YCUJIUM, H. I Bytkapesa, M. O. Jlebezes, A. C.
orpefeyieHue Hal'IpH}KGHI/Iﬁ u HEPEMEH.IEHI/Iﬁ IIaBmnoB. . Pemienue 3aa4 HaUda/IbHOI'O YDOBHSA 15
IIpU KPYUYEeHUH. BrirosiHeHue U od)opM]]eHHe 110 COTIPOTUBJ/IEHWIO MaTepPKra/IOB: CII6.BI'TY
[10/IyYeHHbIX pe3y/IbTaTOB "BOEHMEX" um. ,Z[ oD, YCTI/IHOBa, 2015 (1-3)
Wroro no pa3geny 3 25
Paspen 4. Ilnockuii n3rud crepxHe.
N3yueHue ripelyCMOTPEHHBIX ITPOTrPaMMOid B. . ®eopocrkeB. . ConpoTrBieHNe
JUAKTUUeCKUX eJUHUL] [10 PeKOMeHlyeMOoun MarepuanoB: M.: U3n-so MI'TY um. H. 3. 10
JIUTEpaType baymana, 2018 (1-4)
PI'P. [TocTpoeHue 310p BHYTPEHHUX YCU/INM, H. T BytkapeBa, M. O. Jle6ezes, A. C.
onpe/ie/leHre HanpshKeHui 1 nepemeltenuii | [1aBioB. . Perienure 3a/jau HauaIbHOTO YPOBHS 20
TIpY TJI0CKOM M3rube. BuinosiHeHye 1 T10 COMpOTHBJIeHUI0 MaTepuanos: CI16.BT'TY
o(opMIIeHH e TI0JTyYeHHBIX Pe3y/IbTaToB "BOEHMEX" um. [l. ®. YctrHoBa, 2015 (1-3)
Wroro no pasgeny 4 30
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
COITPOTUB/IEHUE MATEPHAJIOB

®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

e BOIPOCHI K 9K3aMeHY;

e pacueTHo-rpacduueckas paborta;
¢ jabopaTopHasi paboTa;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpH NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

Bonpocsl K 3K3amMeHy
Borpocs! K 3k3ameHy pasmelieHsl B Y MK gUCLIATIIMHBI

PacueTHo-rpaduueckas padora

1. I1Ikasa orjeHUBaHUS: «OTIUMYHO». Kputepun orjeHnBanust: OOyUaroIUiACs BBITIOTHI
WHUBH/Iya/IbHOE ITPaKTUUeCKoe 3ajlaHKe B TOIHOM 00beMe. PaboTa XapakTepu3yeTcst TOIHOTOM MPOpaboTKu
BCEX pa3fle/ioB Cofiep>KaTeIbHOM yacTy. [TosCHUTebHAS 3aMMCKa MHUBUAYATBLHOTO TIPAKTUYECKOTO 3a/]aHUs
othopmsieHa ¢ cobMoeHneM YCTaHOB/IEHHBIX TpaBril. OOyyYaromuiicsi CBOO0JHO B/afieeT TeopeTHUeCKUM
MaTtepraioM, 6e30111O0UHO PUMEHSIET ero MpH pellieHrH 3azad, chopMyTMpOBaHHbIX B 3agaHuu. Ha Bce
BOIPOCHI IaeT MPaBU/IbHBEIE 1 000CHOBAHHBIE OTBETHI, YOO IUTEILHO 3alIUIIaeT CBOIO TOUKY 3PEHUS.
2. [Tkasia OLIeHWBaHUS: «XOPOILI0». Kputepun otjeHnBanust: OOyuaroIUics BHITIOTHWT UHAUBUYaTbHOE
MpaKTHUUEeCKOe 33/laHue B TIOHOM 00beMe. PaboTa xapakTepu3yeTcsi ITyOWHON MPOpaboTKK BCeX pa3/iesioB
cofiepKaresibHOH yacTy. TTosicHUTe TbHAs 3aMycKa WHAWBU/IYaTbHOTO MPAKTHYECKOTO 3a/IaHus OopMIIeHa C
CoOMIoIeHeM YCTaHOB/IEHHBIX MPaBuil. OOyJaroluiics BlazieeT TeoOpeTHUeCKUM MaTepraioB, MOXKET
MIPUMEHSITh €r0 CaMOCTOSITe/ILHO WJIU T10 YKa3aHHIo nperogaBaresisi. Ha 60/bLIIMHCTBO BOMPOCOB /1aeT
MpaBU/IbHBIE OTBETHI. 3aIUII[AeT CBOI0 TOUKY 3PEHHUs JOCTaTOUYHO 060CHOBAHHO.
3. [1Ikasia OL|eHHUBAHUS: «yIOBIE€TBOPUTENLHO». KpuTepun orieHrBaHus: OOyYaroIHiics BbITTOTHUI
WHUBH/Iya/IbHOE [TPaKTUUeCKOe 3ajlaHKe B OCHOBHOM TPaBU/IbHO, HO 63 0CTaToOuHO ryb6oKoi popaboTKu
HEKOTOPBIX pa3/iesioB. OOyuarolUiicsa YCBOWI TOLKO OCHOBHBIE pa3/iesibl TEOPeTUYEeCKOr0 MaTepuaa 1 ro
yKa3aHUIo rperno/iaBaresist (663 MHUIMAaTUBLI U CAMOCTOSITE/TLBHOCTH) TTPUMEHSIET ero mpakThuuecku. Ha
BOITPOCHI OTBeYaeT HeyBepeHHO WK JI0TyCKaeT OOk, HeyBepeHHO 3allvIljaeT CBOIO TOUKY 3PeHHsI.
4, I1Ika/a OIleHUBAHKUS: «HEYOBIeTBOPUTEIbHO». KpyuTepun oljeHnBaHust: OOyUaroIuiicst He MOKeT 3al[UTUTh
CBOM DeILIeHus], I0MyCKaeT rpyOble OIIMOKHM MPY OTBETAaX Ha BOIPOCHI M/IM He OTBevaeT Ha HUX. [IKasb
OLIEHWBAHUSI «OTIIMYHO», «XOPOIIIO», «yIOBIETBOPUTEBHO» COOTBETCTBYIOT OTMETKe «3auTeHo». I1Ikasa
OLIeHHUBAHUSI «HEe Y/[OB/IETBOPUTEILHO» COOTBETCTBYET OTMETKE «HE 3aUuTeHO»

JIaGoparopHas pabora

TpeboBanwst 110 0OPMJIEHHIO OTUETOB 110 JIP :
Hymeparniysi cTpaHur] 00si3atesibHa, 4eTKoe CoOJTFo/ieHre CTPYKTYPhl M Ha/THUHe TPaMOTHO 0(hOpMIIEHHOTO
TUTY/ABHOTO JIUCTA.
ITpouenypa 3awmurs! JIP:
Ha 3amury gormyckatoT paboTy, B KOTOpO HeT HUKAaKWX OLIMOOK M HeTouHOCTel. Ha camoii 3aijure Hy>KHO
MPe/ICTaBUTh HEOOJIBIIYIO TTPe3eHTaLlI0 — OT 2 10 3 MUHYT, a [PY 3aTeM HeoOX0UMOCTH OTBETUTD Ha
BOIIPOCHI.
B ciiyuae mosioxkuTebHOM 3aIUThl PAab0Ta 3aCUMTHIBAETCS, MPY OTPUILIATETLHOH - Ha3HAUaeTCs rnepeciada

JK3aMeH

OK3aMeH MPOXOJUT B TECTOBOU (hOpMe U BK/IFOUAeT B Ce0s1 OTBEThI HA TEOPETUUYECKHE BOMPOCHI (25
1IT.). BapuaHThI TeCTOBBIX BOIIPOCOB pacIionioXKeHbl B Y MK AUCHUTIIMHBL. KaXK/ibili BepHbI OTBET
otleHnBaeTcs B 4 6anna. OlleHKa 3a 9K3aMeH CK/Ia/IbIBAeTCS 10 KOJIMUECTBY 0a/iioB, MOMyUYeHHBIX 32 OTBETHI Ha
TEeCTOBbIE BOITPOCHI.
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ITepeBoz GanIbHOM MIKA/bI B TPAJAULIIOHHYIO CHCTEMY OLIeHUBAHHS
Bbannel OneHkKa mo HOpMaTUBHOM 11IKasie

85 - 100 «oTyIuHO»

75 — 84 «xopo1iio»

51 - 74 «y[OBE€TBOPUTE/ILHO»

MeHee 51 «HeyJ0B/IETBOPUTETBHO»
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHSA B
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Pa3pen 1. OcHoBHBbIE
MOHSATHA 0 MPOYHOCTH,

’ 3 [MECTKOCTH M yCTOHYMBOCTH | |, ’ 5 0 0 10 75 Bormpockl K
3/1IEMEHTOB KOHCTPYKIHH. 9K3aMeHy
BeejjeHue B CONMPOTHB/ICHHE
MaTepuasioB.

Borpocs! K
Pa3pen 2. PacTsmokeHue v FKIAMEHY,
CKaTHe CTep)KHei Pacyero-

2 3 C 45 | 17 5 4 8 28 25 rpadudeckas
Mexanuueckue CBOMCTBA pabora
MarepHasIos. JlabopatopHast

pabora
Bonpocs! K
JK3aMeHy,
PacueTHo-
2 3 |Pa3pen 3. KpyueHue v caBur. | 41 | 16 5 6 5 25 25 rpaduueckas
pabora,
JTabopatopHasi
pabota
Bormpocsr k
JK3aMeHy,
. PacueTHo-
o | 3 [Pasaend. Inockuid usruG 46 |16 5| 7 | 4 | 30 25 | rpaduueckas
CTepIKHEeH.
pabora,
JlabopatopHast
pabora
Bcero 3a 3 cemectp 144 | 51 17 17 17 93 100
Bcero no gucurinae 144 | 51 17 17 17 93 100
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Kputepuu oneHuBaHus

OIIK-1
Bonpocbl omKkpbimoz2o muna:

Nel CrocoOHOCTh Te/la WM KOHCTPYKI[UM He Pa3pyIlaThCs TP JeHCTBUY BHEIITHHUX
Harpy3o0K Ha3bIBaeTc ...

Ne 2 IomnyieHre o TOM, YTO MaTepHas MOTHOCTBIO 3aTIO/THSAEeT 00BEM TeJla Ha3bIBAETCs
TUIMOTE30H ...

Ne 3 UeMy paBHO MakCHMMa/lbHOe HOpPMaJ/IbHOE HalpsKeHUe B KBaJipaTHOM CeUYeHHUU CO
cTopoHoy 0.2 M TIpH IeliCTBUM B CTepyKHe NPOJ0/AbHOM pacTarusaroLeii cuasl N = 120
kH?

Ne 4 HopwmanbHoe HanpskeHHe Tpy pacTsbkeHUH cTepyxkHs paBHO 400 MlIla, a mpogosibHas
nedopmauus cocrasiser 0.002. Yemy paBeH MOZY/Ib YIIPYTOCTA MaTepHasa CTEPXKHS ?

Ne 5 HanpspkeHue, mpy KOTOPOM JleopMaLiii MaTeprasia yBeJIMuMBatoTcsl 6e3 Bo3pacTaHust
HarpysKH, Ha3bIBaeTC ...

Ne 6 Bo ckosbKO pa3 yBesIMunTCS YroJl 3aKpYUYMBaHUs CTePKHS C KPYIVIbIM CeueHHeM, eCJI
JaMeTp CeyeHUs] YMEeHbIIUTE B 2 pas3a ?

Ne 7 ITpenen npouHocTy MaTepuasa crep>kHs paBeH 480 MITa, koadduriveHT 3amaca
MIPOYHOCTHU cocTab/seT 1.5. YeMy paBHO [olycKaeMoe HarpspkeHue B CTepykHe ?

Ne 8 Ha Kakoi1 yros OTK/I0HeHb! OT HarpaB/l1eH!ui MaKCUMa/lIbHOI0 M MUHMUMA/IbHOTO IVIaBHBIX
HanpshKeHHH MJIOCKOCTU C MaKCHMasbHBIMU KacaTeTbHbIMU HalpshKeHHsIMU ?

Ne 9 Kakue nvHeliHbIe 1 YITIOBbIE NTepeMellleHus] paBHbI HYJIO B MO/BW)KHOW IIIapHUPHON
OT1I0pe TpY TVIOCKOM U3rube cTepkHs ?

Ne 10 ITo 3aKOHY Kako¥ CTerieH! U3MeHsIeTCsl TPOrkub Ha yyacTKaxX CTEePIKHSI C paciipeZiesieHHON

Harpy3Koi MoCTOSIHHOM NHTEeHCHBHOCTH ?
Bonpocbl 3akpbimo2o muna:
Ne 1 W3 KaKvX COOTHOIIIEHUI ONpefie/IIFOTCS BHYTPEHHNE CHIIbI 1 MOMEHTHI B CTEpPIKHe ?

A - ypaBHEHUI1 paBHOBeCHsI OTCeUeHHOM YaCTU CTePIKHS
B - ypaBHeHMi paBHOBeCHsI BCETO CTEP>KHSI LIeTMKOM
C - 3akoHa ['yka

D - ypaBHeHMI COBMeCTHOCTH NepeMellieHni
Ne 2 MexaHuyeckoe Hafnps>KeHWe B Marepyalse 37O ...

A - BHyTpeHHsIs cHJIa, IeHCTBYIOIIAsA Ha e[UHUIYY 00hEMa Tesa
B - BHyTpeHHsIs cusa, eMCTBYOIast Ha eJUHULLY TJIOIIa/[U CeueHHUs Tesla
C - BHeIIHAA CWa, AeHCTBYIOIIas Ha €UHHULYY JJIMHBI CTep)KHS

D - BHewIHss1 cufa, JeCTBYIOIIAs Ha MajIylo YacTb [IOBEPXHOCTH Tena

Ne 3 B kakux TouKax Ko/IbLIeBOI'O CeueHMsl BO3HHUKAaOT MaKCHUMa/IbHble KacaTe/bHble
HarpsDKeHs TIPU KPYYeHUU CTepIKHS ?

A - BO BCceX TOUKaxX CeuyeHUsI
B - B Toukax nepeceueHusi BHEIIIHET0 KOHTYPa CeUeHUsl C 0CSIMU CUMMETPUH CeueHust
C - BO BCeX TOUKaxX BHEIIIHeTr0 KOHTypa CeueHusl

D - Bo Bcex Toukax BHYTDEHHEIo KOHTypd CeUeHUus

Ne 4 Ha Kakux yuacTKax CTep)KHs 31i0pa W3rrOaroiiero MOMeHTa sIB/IsieTCsl KBa[paTHUHOM
napabosoii ?

A - Ha yyacTKax C mepeMeHHbIMU pa3MepaMu CeueHUst
B - Ha yyacTKax Mpu/ioKeHHs TIOCTOSIHHOM TI0 BeIMYKMHE Pacripezie/ieHHOM Harpy3Ku

C-Ha YUacCTKax Mexay CoCpeaoTOYeHHbIMY BHEILIHUMUA CHUJ/IaMU
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D - Ha yuacTKax MexXJy COCpe/JOTOUeHHbIMU BHELLIHUMU MOMEHTaMuU
Ne 5 V3rubatoliiuii MOMEHT B CEUEHHH CTEp>KHSI TPH TJI0CKOM u3rrbe paBeH 8 kH*M. Uemy

PaBHO MaKCHMMa/IbHOe HOPMasbHO€ HallpshkeHHe B IPSIMOYTO/IbHOM CeYeHHH CO
ctopoHoy 0.1 m ?

A - 80 MIla

B - 48 MIla

C-24 MIla

D - 64 MIla
Ne 6 B Kakux TOUKax ceueHHs ITpU KOCOM M3riube BO3HUKAIOT MAaKCHMaJIbHbIE HOPMAaJTbHBIE
HarpsbkeHus ?

A - BO Bcex TOYKax ceueHuUst
B - B TOuKax Ha HeUTpaIbHOW JTMHUU
C - B caMbIX O/TM3KUX K HEMTPa/IbHOM JIMHUH TOUKaX

D - B cambIX yAa/eHHbIX OT HeUTpaJbHOW JTMHUM TOUKaxX
Ne 7 Kakue HarpspkeHHbIe COCTOSIHUSL Ha3bIBAIOTCSA PABHOIIPOYHBIMU ?

A - cocTosiHUS, UMeloLMe OJJMHAKOBBIH 3arac NPOYHOCTU
B - cocTosiHMA, B KOTOPBIX OTHOLIEHHsI BCeX KOMIIOHEHT HalpshKeHUH 0/lHaKOBbIe
C - coCTosiHMS, B KOTOPBIX MPUCYTCTBYIOT TOJIBKO KacaTesbHble HalpsDKeHUs

D - cocTosiHuS, B KOTOPBIX MPUCYTCTBYIOT TOJBKO HOpPMaJIbHbIe HalpspKeHUsT
Ne 8 Kakue Touku Ha KpyroBoi AivarpaMMe HarpsbKeHUH COOTBETCTBYIOT T/IaBHBIM
HarpsbKeHUsiM ?

A - LleHTpanbHas TOUKa KPYroBOW ArarpaMmbl

B - koHeuHble TOUKM aMeTpa Kpyra, HAKJIOHeHHOIO Ha yrou 45 rpaZlyCcoB K OCU
abcrucc

C - KpaliHue TipaBasi 1 JieBasi TOUKH [JHUarpaMMbl

D - KpaﬁHHe BEPXHAA U HY)KHAA TOUYKU AWarPaMMbI
Ne 9 qEMy PaBHa CTereHb CcTaTu4eCcKor Heorpeae/JIMMOCTU KOHCTPYKIIUU ?

A - KonmuuecTBy peakLyid 0nop

B - cymMe KosruecTBa peakijii OImop ¥ KOJIMUeCTBa He3aBUCHMBIX YPaBHEHUI
PaBHOBeCHsI

C - pa3HOCTU MeXAY KOJMUeCTBOM peakKLUi OTrop U KOIMUeCTBOM He3aBUCHUMbBIX
ypaBHEHUM paBHOBeCHS

D - KonmuuecTBy HE3aBUCHMbIX YPaBHEHUI PaBHOBECHS
Ne 10 UT0 NOHMMAaeTCs TOJ, KPUTUUECKOUM CHU/ION MTOTePU YCTOMUMBOCTH C’KAaTOrO CTEPXKHS ?

A - cuia, BBI3BIBAIOIIAS TIOSIB/IEHHE TJIACTHUECKUX JedopMariyii
B - cua, npy KOTOpOU MPOUCXOAUT pa3pyllieHre MaTepraa CTeP>KHS
C - cuia oKaTtus CTep KHs, BO3HUKAIOLIAs IPY SKCIUTyaTalyd KOHCTPYKLIMU

D - cwua, 1ipy KOTOPOY BO3HUKAET M3TUO CTEP)KHS
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