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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)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
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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:

OIlK-1 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTH4yeCKoro aHaju3a M MOJe/IMPOBaHuUsl, TeOPeTUUeCKOTO M KCIepUMeHTabHOTO WCC/Ieq0BaHUs [/t
pelleHNs] MH)XeHePHBIX 3a/iau IpodeCCUOHaIBHOU eI TelTbHOCTH

@DOpMHUPOBAHUIO KOMIIETEHIIUI CTy)KHUT [JOCTIKEHHE C/IeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMs:
OIIK-1

3HAHUS:

3HaHWe TeOPeTUUeCKHWX OCHOB PacUuéTOB Ha MPOUYHOCTh, KECTKOCTh, YCTOHUHMBOCTE U [IOITOBEYHOCTD B
06bEMe CTaHZAPTHBIX ITPOTPaMM COITPOTHUB/IEHUS MaTePHAJIOB BBICIINX TEXHUUECKUX yUeOHBIX 3aBe/IeHHIA;

YMeHUsi:

YMeHue ymaTh U pelliaTh 3a/jaui Ha TIPOUHOCTh, )KECTKOCTh, YCTOMUMBOCTh U IOJITOBEYHOCTh B 00BEME
CTaH/[apTHBIX TIPOrPAMM COTIPOTHUB/IEHUS] MaT€PHAJIOB BBICIIINX TEXHHUECKUX YUeOHBIX 3aBeeHHI;

HABbIKU:

HaBbIK camocCTosATe/IbHON paboThl TIPY pellleHrH 3aflad Ha MPOUYHOCTh, KECTKOCTb, YCTOMUWUBOCThH U
[IOJITOBEYHOCTh B 0OBEME CTaHAapTHBIX ITPOrPaMM COIPOTHB/IEHHWS MaTePUaJOB BBICIIAX TEXHUUECKUX
yueOHbIX 3aBefleHHUH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunaa COMMPOTUB/TEHUE MATEPUAJIOB sB/sieTcs JUCIUTUTMHON 00s13aTe/IbHON YacTH
6;10ka 1 mporpamMMbI IOATOTOBKH 110 HarpasieHuto 24.05.01 IIpoekmupogaHue, npou3goocmeo u
3KCnAyamayusi pakem u pakemHo-KOCMUUYECKUX KOMI/IEKCO8.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATHUKA, ®PU3NKA.

Copep>kaHye JUCITUTUIMHEI SIBJISIETCS OCHOBOM fiy1st 0cBoeHus auciurmvi: JETAJIA MAIIIVH.
[TpenBapuTe/bHBIE KOMITETEHIMH, COPMUPOBaHHbBIE Y 00YYArOIerocs /0 Hauaua U3yYeHus AUCIUTTHHBL:

¢ OIIK-1 — CrniocobeH MpUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHSI, METO/IbI
MaTeMaTHyeCcKOro aHair3a U MOZAeMPOBaHKs, TEOPeTUUECKOTO U SKCIIePUMEHTATbHOTO UCC/eJOBaHUS
JUTs1 pellieHNs MTH)KeHePHBIX 3aziad TIpodeCcCMOHaTBEHOM JesaTebHOCTH

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MaTeMaThueCcKre MOJIe/ld UCCIeyeMbIX TTPOLIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K ITPOGheCCUOHATbHOM cepe AesTe/IbHOCTH /IS PelleHuUs
WH)XeHepPHBIX 3a/1au



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3fie/ioB ¥ AMJaKTHYeCKHX eJHHHIY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit
MPaKTHKYM

IlpakTHyeckue
3aHATHA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

Pa3pen 1. OCHOBHBIE NOHATHSA 0 IPOYHOCTH, )KECTKOCTH U YCTOHYHMBOCTH
3/1eMEeHTOB KOHCTPYKL{MH. BBeieHHe B conpoTHB/IeHHe MaTepHanoB. 1.1.
Vineanusaiysi MaTepyuasoB M X CBOMCTB, reOMeTpHYeCKUX (hOPM, TPAHUUHBIX
YC/IOBUI ¥ TeXHUYECKUX KOHCTPYKLIMIA. AHa/Iu3 BHEIIHNX cuil. 1.2.
JnddepennyanbHble U MHTerpajibHble XapaKTePUCTHKU NTapaMeTpPOB B CeUeHNH
cTepkHs. BHyTpeHHHUe ycuus, HanpsbkeHust. 1.3. MeTog, ceueHui A1s
orpe/ie/ieHUst BHYTPEHHHUX CH/IOBBIX (hakTopoB. IocTpoenue smiop.

18

10

Pa3pen 2. MexaHuuyeCcKHe CBOWCTBA MaTepHasIoB. 2.1. DKcrepyMeHTaIbHOe
orpejaeseHre MexaHN4ueCKHUX XapakTepuCTHUK MarepuasioB. ,E[I/IanﬂMMbl PacTsOKeHUs
— CKaTus, KpyuyeHus. TTonsitue o rpejeJbHOM U N0IyCKaeMOM HallpshKeHUH,

ko3¢ duLMeHTe 3araca npouyHOCTH. 2.2. Criocobbl H3MepeHus HanpsDKeHUH 1
nedopmali, TeH30MeTPHPOBaHHUe.

16

10

Paspen 3. AHa/u3 Hanpst 0 u gedopMuUp 0 COCTOSIHHS CTepP)KHeH
Ha O0CHOBe IMII0Te3bI IVIOCKMX cedeHHH. 3.1. JIuHeliHOe pacTshKeHHe-oKatHe. 3.2.
Uucreiii capur. Kpyuenne. CriiolHble ¥ TOHKOCTeHHbIe cedenus. 3.3. ITnockuit
TiorepeyHsIii H3ru6. BHyTpeHHHe YCU/IUsI, HANPsDKeHUs, epeMeLieHHsI.
HopMmaJibHble 1 Kacate/bHble HarpsbkeHust. [ToHsiTre o LeHTpe usruba. 3.4.
JuddepenipanbHOe ypaBHeHHe POJOILHON OCH M30THYTO# 6ajku U ero
HHTerpupoBaHHe. MeTo/l Haua/IbHbIX TapaMeTpOB.

10

Pa3paen 4. IToHsaTHA 0 TeH30pax HaNpsDKeHuH u fedopmanuii. [1aBHbIE
HanpsokeHus. 4.1. YpaBHeHUs paBHOBeCHsl. YC/IOBUS Ha NOBepXHOCTH Tesa. TeH30p
MasbIX JieopmaLyii 1 TeH30p HanpspkeHU. 4.2. TeomeTpuyeckye ypaBHeHusl
Teopuu yrpyroctu. 4.3. O6061eHHbIit 3akoH 'yka. [IlapoBoii TeH30p U /jeBUaTop.
IMoTeHuuanbHast SHeprust U3MeHeHUst o6beMa 1 hopmbl. 4.4. Bup! HanpshkeHHOro
COCTOSIHMSI.

10

Paspen 5. Teopuu npounocTu. CoxHoe conpoTusaenue. 5.1. Teopun
MPOYHOCTH. PacueT 1o Hecywei criocobHoCTH. PaspylieHre MaTepraoB.
TIpenenbHble cocTosiHus Ge3/ieeKTHBIX MaTepuasioB U KOHCTPYKLMA. 5.2. Clo)KHOe
COMpPOTHB/IEHHE, BU/bI: BHELIEHTPEHHOE PacTsDKeHHe-CKaTre, Kocor u3rub, usrub c
KpyueHHeM U pacTsbkeHHeM. [Toctpoenne HelTpaabHO# mHuK. [Tog6op pasmepos
T10 OMaCHBIM TOUKAM CeueHus.

19

11

10

Pa3pen 6. TeopeTnyeckue 0CHOBBI pacueTa ynpyrux cucrem. 6.1.
TToTeHIMaIbHAs SHEPTUsT BHEIIHUX M BHYTPeHHUX cU/l. O606IIIeHHbIe BHEIIHYe
CuJIbI ¥ TiepemeltieHusi. BoamoxkHasi paboTa BHELIHUX ¥ BHYTPEeHHHUX CHJL. TIpUHLI
BO3MOXHBIX repemelrieHuii. Teopema o B3aumHocTH pabot. KoadduipeHTst
TIOJJAT/IMBOCTH U JKeCTKOCTH. 6.2. Onpe/ienieHye repeMeliieHit B CTaTUYeCKN
orpezieMMbIX CTEP)KHEBBIX CHCTeMax criocobom Mopa.

14

10

10

Paspen 7. PacKpbITHe CTaTHYeCKOH HeonpejeTMMOCTH MeToA0M CHIL. 7.1.
KaHoHuueckue ypaBHeHuUst MeToga cuit. Ornpe/ieieHne nepeMellieH1i B CTaTUYeCKU
HeoIIpefie/IMMbIX CTep)KHeBbIX cucTeMax. 7.2. Ilpsmasi 1 Kocast CUMMeTpHsL.
TTpoBepka pereHus1.

25

15

10

Bcero 3a 3 cemecTp

108

51

17

17

17

57

65

Pa3pen 8. YcroitunBocTh. OcHOBHBIe NoHATHA. 1.1. ®opmyrna Diinepa. Biusuue
rPaHNYHBIX YCIOBHH. 1.2, DHepreTHuecKuit MeTO/ pacueta CTEp)KHs Ha
ycroiunBocTs. 1.3. ®opmyna ScuHckoro. [Ipesesnb! npuMeHAMOCTH GOPMYIIBI
Diinepa. 1.4. TIpol0/IbHO-TIONEPeUHbIif U3rH0 CTePIKHSI.

25

14

11

10

Paszpen 9. KoneGanus ynpyrux cucrem. 2.1. VIHepLIMOHHbIe Harpy3KH, yueT
creneneii cBo6ozp!. 2.2. KosiebaHusi mpocTeiiiieii OfHOCTeNeHHOM cucTeMsl. 2.3.
KoabduipeHT [yHaMUUHOCTH PY HEYTIPyroM coygapeHud Tei. 2.4. Konebanus
CHCTeMBI TIPY UMITY/IbCHOM BO3ZleHCTBHH. 2.5. BbIHYX/[eHHbIe KoneGaHust Ipu
TapMOHWY€CKOM U IMPOU3BOJIbHOM BHEILIHEM BOSAeﬁCTBHH. I/IHTerpan HIOBMQJ'M.
KoadduipeHT fMHAMUUHOCTH MPY FaPMOHUYECKOM BO3/|eHCTBUM. 2.6.
VImxeHepHasi MeTOZMKA pacueTa KOHCTPYKLMIL. Ha JUHAMHUeCKye BO3[eiCTBUs.

39

17

22

10

Paspen 10. YcranocTHoe paspymenue. 3.1. lluknuueckue riepeMeHHble
HarpspkeHust. [Ipefen BeiHOC/IMBOCTH. 3.2. PacueTsl Ha LUKJIMYECKYIO IPOYHOCTb.
,[[I/lal'paMMbl TipeZieJIbHbIX aMIUVTUTY/ TIPU YUMCTOM C/iBUre, pacTDKeHUU CKaTuu,
m3rube. 3.3. KoadurmenTs! 3araca npouHocTH. OCHOBHBIe (haKTOPbI, BIUSIOLHe
Ha ripe/ieji BbIHOC/JIMBOCTH.

24

13

11

10

Paspesn 11. IIpoYHOCTH TOHKOCTEHHBIX U TOJICTOCTEHHbIX TPYO M COCYAOB. 4.1.
Pacuetsbl Ha MPOYHOCTH TOJICTOCTEHHBIX TPYO, hopmysa Jlama. 4.2. Pacuer
TOHKOCTEeHHbIX 060710u€eK 110 6e3MoMeHTHOH Teopun. Popmya Jlannaca. 4.3.
TIpakTHuecKue NpUMephbl PacUeToB Ha MPOYHOCTh TOJICTOCTEHHBIX M TOHKOCTEHHBIX
060/10ueK.

20

13

Bcero 3a 4 cemecTp

108

51

17

17

17

57

35

Bcero no pucuuninHe

216

102

34

34

34

114

100

3.2. AyAUTOPHBIN NPAaKTUKYM

HOMep U HAMMEHOBAdHHE pa3jie/id JUCHUII/IMHBI

Tema MNPAKTHYECKOI'0 3dHATUA

Oo0nem,

ayp,.
JacoB

Pazpen 1. OcHOBHBIE OHATUS O MPOUYHOCTH, KECTKOCTHU

6

Pertienue 3da/ia4 Ha pacCTsDKeHUe —

23375




1 yCTOMUYMBOCTHU 3JIEMEHTOB KOHCTPYKLIMK. BBeJileHHe B |CkaTHe.
COMPOTUBJIEHUE MaTepUasoB.
o [Toctpoenue smrop, 1pu
2 |Pa3gen 2. MexaHuuecKHe CBOKWCTBA MarepyasoB. P p, Tp 4
pacTsKeHUU
Paspen 5. Teopuu npouHocTtu. CnoxxHoe
3 a p p N3rub, xkak Bup gedopmaiuu 4
COMPOTHUBJIEHUE.
Pasgen 7. PackpeITHe cTaTueckol HeomnpezAeauMOCTH
4 A P bedt W3rub. Ynpyrasi TMHS. 5
MEeTOZOM CHJIL.
Bcero 3a 3 cemectp 17
o YcrotiunBocTh. [TpoonbHBIN U3rub
5 |Pa3gen 8. YcronunBocTb. OCHOBHbIE TIOHSITHSI. POz 4
CTEepIKHS.
Byl quHaMuyeCckoro
6 |Pazgen 9. KonebaHusi ynpyrux CUCTeM. BO37lelCTBUS. VIHepILMOHHbIe 7
Harpy3KH, y4yeT CTereHeil CBOOO/bI.
PacueTsl Ha LIMKIWYECKYIO
7 |Pasgen 10. YcranocTHOe paspylieHue. npouHocTb. KoaddurmenTs! 3anaca| 3
TIPOYHOCTH.
8 Paszpen 11. ITpOYyHOCTE TOHKOCTEHHBIX M TOJICTOCTeHHBIX |[[pOYHOCTH TOHKOCTEHHBIX U 3
Tpy0 U cocyzoB. TOJICTOCTEHHBIX TPYD
Bcero 3a 4 cemecTp 17
3.3. JTabopaTopHbIii NPAKTUKYM
No Tema Oo0nemMm,
o /;1 Homep 1 HauMeHoBaHMe pa3jeia JUCHUIIMHBI naboparopHoro ayp.
NpaKTUKyMa 4acoB
Pazpen 1. OcHOBHBIE MOHATUS O POUYHOCTH, KECTKOCTHU U TTaBoDaToDHas
1 |ycTOMUMBOCTH 3/1eMEeHTOB KOHCTPYKILM. BBeieHre B CONPOTHBIIeHNEe a60Tpa P 2
MaTepurasoB. P
o JlaboparopHas
2 |Pa3gen 2. MexaHuueckue CBOMCTBA MaTepPUasIoB. patop 2
pabora
3 Pasgen 3. AHanu3 HaNpsPKeHHOTO U Ae()OPMUPOBAaHHOTO COCTOSIHUSA JlaboparopHasi ?
cTep>KHel Ha OCHOBe THIOTe3bI IJIOCKUX CeYeHH . pabora
4 Pa3pgen 4. TToHATHS 0 TeH30pax HanpspkeHUH U fiedopmaruii. [1aBHele  |JlTabopaTopHast 7
HarpspKeHusI. pabora
JTabopaTtopHas
5 |Pasgen 5. Teopuu nipoyHocTH. C/10)KHOE COMPOTHUB/IEHNE. paTop 2
pabora
JlabopatopHast
6 |Pa3gen 6. TeopeTnueckre OCHOBBI pacyeTa YIpyruxX CUCTEM. pabora 2
. JlabopaTopHast
7 |Pasgen 7. PacKkpbITHe cTaTU4eCKOM Heolpese/IMMOCTA MeTOLO0M CHIL. pabora 5
Bcero 3a 3 cemectp 17
o JIaboparopHast
8 |Pazzen 8. YcTonunBoCTh. OCHOBHBIE TTOHSTUS. patop 5
pabora
JTabopaTtopHas
9 [Pasgen 9. KosebaHus yripyrux CUCTEM. 5
pabota
JTabopaTtopHas
10 |Pa3pmen 10. YcTanocTHoe pa3pylieHue. 5
pabota
1 Pa3zzen 11. TIpoYHOCTL TOHKOCTEHHBIX U TOJICTOCTEHHBIX TPYD U JlabopaTopHast 9
COCY/IOB. pabora
Bcero 3a 4 cemectp 17
3.4. CamocrosiTennbHas pabdora crygenta (CPC)
No Homep 1 HauMeHOBaHUe pa3jea Oompem,
Copep>xaHue yueOHOro 3ajaHus
n/n JAUCLUILTHHBI 4acoB
1 |Pa3gen 1. OcHOBHBIE NOHATHSA O Perrenuve 3asau Ha pacTsbkeHHe — CKaTue. 10
TIPOYHOCTH, )KeCTKOCTH U [TocTpoeHue 3Mi0p 1 NpOBepKa BHYTPEHHUX CHUJIOBBIX
YCTOMUMBOCTH 3/IEMEHTOB ¢akTopoB. OnpesiesieHre riepeMeLeHUH.
7 23375




KOHCTpPYyKLUl. BBesieHre B
COMPOTUBJIEHUE MaTepUasoB.
2 Pa3men 2. MexaHuueckuie CBOMCTBA ITocTpoeHue 3110p ¥ IIpOBepKa BHYTPEHHUX CUJIOBBIX 8
MaTepHasoB. ¢axTOpOB.
Pazpen 3. AHanu3 HarnpsKEHHOTO U Perenue 3asau Ha KpyueHue. OnipeziesieHue
3 IecdhopMUPOBAHHOTO COCTOSTHUSI HarnpsbKeHWH, To00p pa3MepOoB MOTMEePeuHbIX 4
CTep’KHEel Ha 0CHOBE TUIOTe3bl CeueHUl I0 yC/I0BUIO MpoyHOCTU. OnpesjeneHue
IJIOCKUX CeYyeHHH. repeMelreHu .
Pasgen 4. TTonsiTust 0 TeH30pax
N o [TocTpoeHue 3Mi0p U NPOBepKa BHYTPEHHUX CHUJIOBBIX
4  |HanpsbkeHuH U Aedopmauuii. [1aBHbIe (baKTopoB 4
HarpsoKeHUs. POB-
W3rub, pemenve 3az1au. OnipesiesieHre HOPMaTbHBIX U
Pa3zpen 5. Teopun NpoyHOCTHU. P aA TIPEA p
5 KacaTe/IbHbIX HarpsDKeHWH, To100p pa3MepoB 11
Ciio)kHOe CONpOTHBIIeHHE. N
TIOTepeyHbIX CeUeHUH M0 YC/IOBUSM ITPOUHOCTH
6 Pasgen 6. TeopeTnueckre 0OCHOBBI ITonbop pa3MepoB MOIEepeuHbIX CeUeHHUH 110 10
pacueTa yrpyrux CUCTEM. YC/I0BUSIM NTPOYHOCTH.
OuddepeniansHoe ypaBHeHHE YIIPYTOH JIMHUU.
. OrnpefienieHre repeMeLLeHUI U YITIOB TOBOPOTA
Paspen 7. PackpbITHe cTaTuyeckon Pea PEMEIL yr P
7 0aJI0K TPSIMBIM UHTErPUPOBAaHUEM 10
Heorpezie/IMMOCTH MeTOZOM CHJI.
muddepeHMaBEHOTO YPaBHEHUS. Y YeT rPaHUYHbIX
YCJIOBUH.
Bcero 3a 3 cemectp 57
Paspen 8. YcroitunBocTh. OCHOBHBIE . .
8 YCTOMUMBOCTB. BinsiHMe rpaHUUHBIX yCJIOBUA. 11
[TOHSITHSI.
Konebanwust ynpyrux cucreM. KonebaHust cCTeMBI
TIPU UMITY/IbCHOM BO3/eicTBUM. VIH)KeHepHast
9 [Pasgmen 9. KosebaHus yripyrux CUCTEM. P Y A .y p 22
MeTOJUKa pacyeTa KOHCTPYKLMU Ha JUHaMUYeCcKre
BO3/J€MCTBUSL.
Kosddunments! 3anaca npouHoCTU. OCHOBHbBIE
10 |Pa3men 10. YcTanocTHoe pa3pylieHue. by P 11
(hakTOpBI, BIUSIOIIME Ha TIPe/esl BBIHOC/IMBOCTH.
PacueTsl Ha IPOYHOCTD TOJICTOCTEHHBIX TPYO.
Pa3zpen 11. IIpoyHOCTH TOHKOCTEHHBIX
11 [TpakTHueckrie npuMepbl paCueToB Ha TMPOUYHOCTh 13
Y TOJICTOCTEHHBIX TPYD ¥ COCYZOB.
TOJICTOCTEHHBIX 000/I0UeK.
Bcero 3a 4 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/2/3/14| 5| 6 (78 9 |10 |11(12|13| 14 |15 16 17
3 JIP | OP JIP | P JIP ap Bormp. 3ay, 3au.
4 JIP | OP JIP | P JIP ap Bormp. k3

Ycii0BHBIe 0003HAUCHUSA:

P — nuarHocTrueckasi paboTa;

JIP — naboparopHas pabora;
Bomp. 9K3 — BONpOCHI K 5K3aMeHY;

Borip. 3au — BOonpockI K 3aueTy;

3d4. — 3a4erT.

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB TIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBa/IbI B
cnenyromx dpopMax:
JMarHoCTUYeckas pabora;
naboparopHas pabora;
BOIIPOCHI K 3K3aMeHY;
BOIIPOCHI K 3aUeTy.

IIpome)xyTouHas arrecTanusi IIPOBOJUTCS B hopMax:
3ay4eT;
3K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. E. T. Makapos. . ConpotuBnenue marepuanos. CI16.6I'TY "BOEHMEX" um. [1. ®@. YctuHoBa, 2020,
192 5ks.

5.2. JlononHUTebHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue U3gaHus:
1. Jedopmaryis v paspylieHre MaTepHasioB.

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/ — ®yHzaamenransHast bubmuoteka BI'TY « BOEHMEX» um. I.®. YcTrHOBa;
2. http://e.]lanbook.com/ — 3BC Jlanb.

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

http:// www.rfbr.ru/rffi/ru/library - ITonmHoTeKcTOBast 3ekTpoHHas 6rboTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCC/IeJOBaHUH.

WHudopmaloHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — ViHbOpPMal[MOHHBIN TTOPTal TEXHUUYECKOTO PeryiupoBaHus: 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- nvHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALIUH.

5.5. IIporpaMMHOe obecrieueHHe:
He TpeOyeTcsi.
5.6. Ml opmarioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctom 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. lHTepakTHBHas JOCKa.

6.3. J/TabopaTopHbIe 3aHATHA:

CTIeLaTM3UpOBaHHbIe TpeOoBaHus 10 000PYAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [0CKa.

6.4. Ilpouee:

1. pabouee mMecTo mperofaBare;isi, OCHallleHHOe KOMITbIOTEPOM C JJOCTYTIOM B VIHTepHeT;
2. paboune MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
I/ paboThI B 37IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
COIIPOTUB/IEHVE MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Muctynmaa COIMMPOTUB/IEHUE MATEPUAJIOB siBasieTcs AUCIUIIMHON 00s13aTe/TbHOM YacTH
0ioka 1 mporpaMMbl TMOATOTOBKM IO HampaeneHuto 24.05.01 IIpoekmupoeaHue, npou3eo0cmeo u
aKcnayamayusi pakem U PAakemHO-KOCMUYecKux Komniekcos. [ucuuruiiHa peanu3syetcss 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:
OIIK-1 crmocoOHOCTL TMPHUMEHSITh  €CTEeCTBEHHOHAYYHble W OOIeMH)KEeHEepHble  3HAHUS, METOJbI
MaTeMaTU4YeCcKoro aHajiv3a M MOJeIUpPOBaHUs, TEOPEeTUUYECKOr0 M SKCIepUMEHTalbHOr0 WCCAel0BaHUs [
pelleHNs] UH)XXeHEPHBIX 3a/1au TTpodheCCUOHATBLHOU JesITeTbHOCTH.

CojepxaHve [UCLIMIVIMHBI OXBaTblBaeT KpPYI' BOIPOCOB, CBfI3aHHBIX C TIPOZO/DKEHUEM COJeprKaHUs
JUCHWIUIVH, CBSI3aHHBIX C MaTeMaTUKOW, (DM3WKOM, TeopeTWdecKOM MeXaHWKONW U CJIy’KUT OCHOBOM Aist
OCBOEHMS TaKWUX AUCLUIUIMH KaK, TEXHOJIOTHS KOHCTPYKLIMOHHBIX MaTepuasoB, TeOpHsl MeXaHHW3MOB U MallllH
U T.0.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
¢ naboparopHas pabora;
e BOMPOCHI K IK3aMEHY;
e BOMPOCHI K 3aUeTy.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
*  3auerT;
e DK3aMeH.

OO6m1as TPyJ0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiasgeT 6 3.e., 216 u. TIporpaMMoW JUCIUMJIHHEL
TIpelyCMOTPEeHbI JIEKI[MOHHbBIe 3aHATHS (34 u.), TpakTideckue 3aHATHs (34 4.), 1abopaTopHEIM NpakTUKyM (34
4,), caMocTosiTe/lbHasA pabora cryaenTa (114 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
COIIPOTUB/IEHVE MATEPUAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHUS JUCLIUIIIMHEI cocTaBsgeT 216 4., u3 Hux 102 4. ayAUTOPHBIX 3aHATHH, U 114

Y., OTBEJIEHHbIX Ha CaMOCTOSITe/IbHYIO 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.

HaumeHnoBaHnme paboTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,

yac.

Pa3aen 1. OcHOBHBIe IOHATHA 0 NPOYHOCTH, )KECTKOCTH H YCTOMYHMBOCTH 3/1eMeHTOB KOHCTPYKIIHIA.
BBejieHUe B CONPOTHB/IEHHE MaTepHasioB.

Pewienue 3asau Ha pacTsbkeHue — okarue. [Toctpoenue

E. I. Makapos. . ConpoTuBieHve
Marepuasios: CI16.BT TY

0P ¥ NPOBepKa BHYTPEHHUX CUJIOBBLIX (DaKTOPOB. 1

?)riggﬂenggug l:]eE;)EM}e,H_l]):HHﬁ. e daopo "BOEHMEX" im. /I. @. ’
YctrHOoBa, 2020 (1 - 12)

Wroro no pasgeny 1 10

Pa3zpen 2. MexaHuueckHe CBOHCTBA MaTepHasioB.
E. I. Makapos. . ConpotusieHue

ITocTpoeHue 3mOp ¥ NMpOBepPKa BHYTPEHHUX CUJIOBBIX marepuasos: CI16.BI'TY 8
(akTOpOB. "BOEHMEX" um. [1. ®.
YcruHoga, 2020 (1 -12)

Wrtoro no pa3geny 2 8

Pa3pen 3. AHa/IM3 HANPSHKEHHOT0 | 1e(h)OPMHUPOBAHHOTO COCTOSHUSI CTEP)KHEH Ha 0CHOBE IMITOTe3bI
IVIOCKUX CeYeHHUMH.

Perienuie 3aau Ha KpyueHue. OripesiesieHre HarpspKeHUH,

E. I'. Makapos. . ConpoTuB/ieH/e
Mmarepuasos: CI16.BI'TY

MoAOO0p Pa3MepoB IMOTEPEUHBIX CeYeHUH T10 YCIOBUIO 4
Hpﬁ‘-IHI())(EFI/I. Oﬁpe,qeneHI;Ie riepeMelteHu. ! "BOEHMEX" um. JI. ®.
YctuHoBa, 2020 (1 - 12)
Wroro no pasgeny 3 4
Pa3pen 4. IToHATHA 0 TeH30pax HaNpsDKeHUH M Jedopmaruii. I1aBHbIe HaNPsHKEHUA.
E. T. Makapos. . ConpoTusieHue
ITocTpoeHue 5mt0p U MpoBepKa BHYTPEHHUX CHUJIOBBIX Matepuasios: CI16. BT TY 4
(hakTopoB. "BOEHMEX" um. [I. .
YctrHOBa, 2020 (1 - 12)
Urtoro no pa3peny 4 4
Pa3pen 5. Teopun npounocty. C/10KkHOe CONIPOTHUB/IEHHE.
N3rub, perenue 3agau. OnpeseneHre HOPMaIbHBIX U E. I. Makapos. . ConporuB/ierye
KacaTeJIbHBIX HaMpsDKeHUH, 1oJ00p pa3MepoB IOMePeUHbIX 1'\:[aTep HaJIoB. EIH6.BFTY 11
CeueHU 0 yCJIOBUSIM TTPOUHOCTH BOEHMEX" um. [l ©.
YctuHoBa, 2020 (1 - 12)
Wroro no pasgeny 5 11
Paspen 6. TeopeTnueckue 0CHOBbI pacueTa yNpyrux CUCTeM.
E. I. Makapos. . ConpoTusieHve
IToabop pa3MepoB IOMEPEUHbIX CEUEHUH T10 YCI0BUSAM Marepuasio: CI16. BT TY 10
TPOYHOCTH. "BOEHMEX" um. 1. ®.
YctrHOBa, 2020 (1 - 12)
Wrtoro no pa3geny 6 10

Pa311en 7. PaCKprTHe CTaTUYeCKou Heommpeae/IMmMoOCTH MEeTOAOM CHJL.

12
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OuddepennmansHoe ypaBHeHre YIIPYTOW JTMHUH. E. I Makapos. . ConpoTtyB/ieHre 10
OrnpefenieHye nepeMeleHUi U YIJIOB MOBOPOTa 6amok marepuasos: CI16.BI'TY
MPSIMBIM MHTEeTrprpoBaHueM AuddepeHLnaTLHOTO "BOEHMEX" um. . ®.
ypaBHeHUs. YUeT IPaHUYHbBIX YCIOBUM. YctuHoBa, 2020 (1 - 12)
Urtoro no pasgeny 7 10
Pa3pen 8. YcroitunBocTb. OCHOBHBIE MOHATHSA.
E. I. Makapos. . ConpoTuBieHve
YcroituuBoCTh. BausiHue rpaHUUHBIX yC/IOBU marepuanos: CI16.6I'TY 11
’ ) "BOEHMEX" um. [1. ®.
YcruHoBa, 2020 (1-12)
Wroro mo pa3geny 8 11
Pa3zzen 9. Kosre6aHus ynpyrux CHCTeM.
E. I. Makapos. . ConpotusieHue
Konebanus ynpyrux cucreM. KojsebaHusi CUCTEMBI IPH )
HMMITY/IbCHOM BO3/eiicTBUM. VIH)KeHepHast MeTo/IMKa marepuarnos: CII6.6I'TY 22
pacueTa KOHCTPYKLUW Ha AUHaMUYeCKUe BO3/IeNCTBUS "BOEHMEX" um. /1. .
) YcruHoBa, 2020 (1-12)
Wrtoro no pa3geny 9 22
Paspen 10. YcranocTHoe pa3pyuieHue.
E. . Makapos. . ConpoTuB/ieHye
KoaddwurmenTs! 3amaca npouHocTy. OCHOBHBIE (DaKTOPHI, Marepuasios: CI16.BT' TY 1
BJIMSIIOLME Ha Mpejie/T BBIHOCJIMBOCTH. "BOEHMEX" um. [I. ®.
YcrtuHoBa, 2020 (1-12)
Wroro no pasgeny 10 11
Pazpen 11. IIpoYHOCTh TOHKOCTEHHBIX H TOJICTOCTEHHBIX TPY0 M COCY/10B.
E. I. Makapos. . ConnpotusieHue
PacueTsbl Ha MPOYHOCTDH TOJICTOCTEHHBIX TPYO. .
[TpakTuueckre rpyuMepbl pacyeToB Ha MPOUYHOCTD marepuaios: CII6.BITY 13
TOJICTOCTEHHBIX 000/I0UeK "BOEHMEX" um. /1. .
’ Ycrunoga, 2020 (1-12)
Wroro no pasgeny 11 13
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
COITPOTUB/IEHUE MATEPHAJIOB

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora
¢ jyabopaTopHasi paboTa;

e BOIMPOCHI K 3a4eTy;

e BOMPOCHI K IK3aMEHY;

e 3aueT;

e 5K3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

JTa6oparopHas pa6ora
Hanunuue xypHasia JIP ¢ onucaHvueM copep>kaHus

Bonpocsl K 3auety
Bomnpock! cozepskaTcst B cOCTaBe TPEX3TAITHOM TeCTOBOM cHcTeMbl moodle
(100 BompocoB)

Bonpocsl K 3K3amMeHy
Bomnpoce! coepskaTcst B cOCTaBe TPEX3TAITHOM TeCTOBOM cHCTeMbl moodle
(100 BompocoB)

3auet

BeictaBnsiercs o 100-6a/uTbHOM crcTeMe B COOTBETCTBHM C TEXHOIOTHYECKOH KapTol Kypca.
OrleHKa «3auTeHo», ecyii HabpaHo 60 u 6osee 6asIOB;
OrleHKa «He 3auTeHO», eC/id HabpaHo MeHee 60 Hasia

JK3aMeH
BeicTaBnsiercs o 100-6a/uTbHOM cHcTeMe B COOTBETCTBHM C TEXHOJIOTMYECKOH KapTol Kypca.
OrleHKa «OTJIMUHO», ec/ii HabpaHo 85-100 6anoB;
Or1eHKa «X0poIIIo», ecii HabpaHo 75-84 6anos;
OrleHKa «y/[0B/IeTBOPUTEILHO», eC/Ti HabpaH 51-74 6asnos;
O1ieHKa «He CIaHO», eC/Ti HabpaHo MeHee 51 Gasia
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHSA B
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Pa3pen 1. OcHoBHBIE
TMOHATHUA O IPOYHOCTH,

7 3 [KecTKoCTH M YCTOHYHMBOCTH 18 8 2 2 4 10 10 JlaboparopHasi
3/71eMeHTOB KOHCTPYKLIHH. pabora
BeejjeHue B CONMPOTHB/ICHHE
MaTepua’sioB.

9 3 Paspen 2. Mexanuueckue 16 8 9 2 4 8 10 JTaboparopHast
CBOMICTBAa MaTepHasioB. pabora
Pa3pen 3. Anamu3
HaMpsHKeHHOT0 U

7 3 AedopMHPOBAHHOTO 8 4 7 2 0 4 10 JTaboparopHast
COCTOSIHUSI CTep)KHel Ha pabota
OCHOBe TUII0Te3bI IJIOCKHX
CeyeHHuH.

Paspgen 4. IlonsaTus o

9 3 |TeH3opax HanpspKeHUu! u 8 4 7 2 0 4 10 JTabopaTopHasi
Aedopmanmii. InaBHbIe pabora
HanpsHKeHUs.

Paspen 5. Teopun

2 3 |mpouHocTH. C/10)XKHOE 19 8 2 2 4 11 10 Ha6o§gzggﬂaﬂ
COTIPOTHBJ/IEHMHE. P
Paspen 6. Teopernueckue TTaBoDaTODHAs

2 3 |ocHOBBI pacyeTa ynpyrux 14 4 2 2 0 10 10 patop

pabora
CUCTEM.
Paspen 7. PackpbiTne

’ 3 CTaTU4yecKoi 2 | 15 5 5 5 10 5 Bomnpoce! k
HeoIpeAe/IMMOCTH MeT0i0M 3a4eTy
CHJIL.

Bcero 3a 3 cemectp 108 | 51 | 17 17 17 57 65

9 4 Pa3zpaen 8. YcroitunBocTh. 25 | 14 5 5 4 1 10 JIaboparopHast
OcHoOBHbIe IOHATHUS. pabota

) 4 Pazgen 9. Kosiedanus 39 | 17 5 5 7 2 10 JlabopaTopHast
YIPYTHUX CHCTeM. pabora

7 4 Pazgen 10. YcranocTHoe 24 | 13 5 5 3 1 10 JlabopatopHast
pa3pylieHue. pabora
Paspen 11. IIpoyHocTh

7 4 |TOHKOCTEHHbBIX ¥ 20 - 7 2 3 13 5 Bormpocs! K
TOJICTOCTEHHBIX TPY0 1 9K3aMeHy
COCYAOB.

Bcero 3a 4 cemecTp 108 | 51 | 17 17 17 57 35
Bcero no aguciun/nHe 216 | 102 | 34 34 34 114 100
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OIIK-1

Kputepuu oneHuBaHus

Ne 1
Ne 2
Ne 3

Ne 1
Ne 2
Ne 3

Ne 4
Ne 5
Ne 6

Ne 7
Ne 8
Ne 9

Ne 10

Bonpocbl omkpbimozo muna:

--- Uto Takoe cuna

--- UTo Takoe MOMeHT

--- YTo Takoe HanpskeHUe

--- Yo Takoe npo/jo/ibHast Aedopmariust

--- Yro Takoe yrioBas gedopMalius

--- Uto Takoe MexaHWUeCKas paboTa

--- Ha KakoM mepeMeIieHuy CUja CoBepIiaeT paboTy

--- Ha KakoM mepeMeIijeHud MOMEHT COBepIIiaeT paboTy

--- Ha KakoM mepeMelijeHn COBepIliaeT paboTy TMHEHHO pacrpe/ienéHHast Harpy3kKa
--- Ha KakoM nepeMeleH|H COoBepIlaeT paboTy JaB/ieHue

Bonpocbl 3aKkpbimo2o muna:

01 Onopa B BUZIe TJIOCKOTO HETMOJBUKHOIO LIaDHUPA 3KBHBaJ/IeHTHA

02 [ns 3anvcy ypaBHeHHY PAaBHOBECHS C y4aCTHeM BHYTPEHHUX CUJI B CTepIKHe

03 IIpowr3BogHast OT BHYTPEHHEr0 MonepeyHoro MoMeHTa Mz o npofoibHOM 0CH
CTep>KHS paBHa

04 TaHreHc yria HakJIOHa 3IOPbl BHYTPEHHEW NIPOAOIBHOM CUIIbI B CTEP)KHE paBeH
05 JKEécTKoCTb KOHCTPYKLUH

06 B cTep>KHEBBIX KOHCTPYKLMSX KOJTMYECTBO HEOOXOAUMBIX /IS IOCTPOEHMUST TP
BHYTPEHHUX CHJT CeUeHU ompesensieTcs

07 IInmeuyom cuibl Ha3bIBAETCS
08 Cocpei0TOYEHHBIM BHELIHUM MOMEHTOM Ha3bIBaeTCs

09 OrmpegeneHrie HEM3BECTHBIX BHEIIHUX CHJI, IeHICTBYIOIIMX Ha HEITOJBIKHYIO
JKECTKYIO KOHCTPYKLIMIO, TIPeZTIoIaraeT pelieHye
10 IIpoYHOCTE KOHCTPYKLIUK
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