MHWHOBPHAYKHA POCCHUH
(enepanbHOe rocyaapcTBeHHOE OI0/PKeTHOe 06pa3oBaTe/IbHOE yUpeXieHHe BbICIIEro 0Gpa3oBaHus
«BanTniickuii rocyapcTBeHHbIH TexHnueckuii yausepcuteT «BOEHMEX» um. [I.®. YcruHoBa»
(BI'TY «BOEHMEX» um. [I.®. YcTHHOBA)

YTBEPXIAIO
JlekaH dakynbrera

3HameHckuit E.A.

« » 20
PABOYAS ITPOT'PAMMA JUCIUITI/IMHBI
COIIPOTHUB/IEHUE MATEPUAJIOB
HanpagpneHue/crieniyaIbHOCTb MOATOTOBKH 24.03.01 PakeTHbIe KOMILIEKCHI 1 KOCMOHABTHKA
Crenpanu3sanusa/npoduis/mporpaMma nojroToBKH HndopmannoHHO-U3MepHTe/IbHAsA TEXHUKA U TEXHOJIOTHH
YpoBeHb BbICIIero 00pa3oBaHus BakanaBpuar
®opma o0yueHHs OuHasn
dakybTeT A PaKeTHO-KOCMHY€eCKO# TeXHHKH
Beinyckaromas Kadeapa A3 KOCMUYECKUE AIITTAPATHI 1 IBUT'ATE/IA
Kadeapa-paspaGoTunx p. ii mporp 1 E7 MEXAHMKA JIE®OPMHMPYEMOTI'O TBEPIOT'O TEJIA
a YACHI (110 Ha/THYHUI0 BU/IOB 3aHATHI) o
5 E' ﬁ AYAUTOPHBIE 3AHATUSA CAMOCTOATEJ/IBHAS PABOTA é
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Cankrt-ITetepbypr
2025 .

31162



JIUCT COI'JIACOBAHHA

PABOYASA ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUM C TPEBOBAHUAMMU ®EJEPAJIBHOI'O
TOCYJAPCTBEHHOI'O OBPA3OBATE/IbBHOI'O CTAHJAPTA BBICHIET'O OBPA3OBAHUSA (@I'OC BO)

24.03.01 PakeTHbIe KOMIL/IEKCbI 1 KOCMOHaBTHKA
rog, Habopa rpymmsl: 2025
IporpamMy cocTaBh/Iu:
Kadeznpa E7 MEXAHUKA JE®OPMUPYEMOI'O TBEPOI'O TEJIA

CanHMKOB Biagumup AHTOHOBUY, [.T.H., JOLIEHT, Ipodeccop

Kadeapa E7 MEXAHUKA JE®OPMUPYEMOI'O TBEPAOI'O TEJTA
Boponos Anekceii CepreeBud, IperozaBaTens

IIporpamma paccMoTpeHa

Ha 3ace/jaHuH Kadeapbl-pa3paboTyrika

paboueit nporpammel E7 MEXAHUKA JTE®@OPMUPYEMOI'O TBEPAOI'O TEJIA
3aBezyromuii Kadeapoit CaHuukoB B.A., A.T.H., o1

ITporpammMa paccMoTpeHa

Ha 3aceflaHUy BBINTyCKaroleld Kadepbl

A3 KOCMMYECKME AIIITAPATBI 1 IBUT'ATEJIN

3aBeaytomuii Kadenpoii babyk B.A., 1.T.H., mpod.
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PABOYAS ITPOTPAMMA JUCHHAII/IMHBI
COITPOTUB/IEHUE MATEPHAJIOB

Paspesibl paboueii mporpamMmel

1. JEJIM OCBOEHUVA JVUCHUWIT/INHBI

2. MECTO JMCHUIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 11 COOEP)KAHUE NUCIHUIT/IMHBI

4. ®OPMBI KOHTPOJIAA OCBOEHMA JUCHUIT/IMHEI

5. YYEBHO-METOJMYECKOE 1 MTH®OPMALIMOHHOE OBECITEYEHUME JUCIHWIT/IMHBI
6. MATEPVMAJIBHO-TEXHWMYECKOE OBECITEYEHUE JUCHUWIT/IMHBI

ITpnioxxeHus K padoueii nporpaMMe JHCIUILUTHHBI
o Ilpunoxenue 1. AHHOTaWs paboueii MporpaMmbl

o Ilpunoxenue 2. TexHomoruu 1 popmbl 00yueHust
o [Ipunoxenuve 3. @oH/bI OLIEHOUYHBIX CPEJCTB



1. IEJIX OCBOEHUA AVCIOUIINHBI
Lle/Tbi0 OCBOEHHS JUCLIMIUINHEI SBSETCS JOPMUPOBAHKE CIIEAYIOLIMX KOMITETEHLIMI:

OIIK-1 — Criocobex NpUMEHATh €CTeCTBeHHOHAy4YHbIe U OGLLIEI/IH)KEHEPHLIE 3HaHWs, MEeTO/[bl MaTeMaTUUYECKOro aHa/iM3a U MOJe/IMPOBaHNA,
TEOPEeTHYeCKOI'0 U SKCIIepUMEHTAa/IbHOI'O UCC/IeOBAaHUsS B HpOCbeCCPIOHafII;HOP’I AedaTe/IbHOCTH

DOPMUPOBAHUIO KOMITETEHLIUH CTy’)KUT JOCTIDKEHHE CJIef[YIOLINX pe3y/IbTaToB 06pa3oBaHus:
OIIK-1
3HAHUSA:
OCHOBHBIX COOTHOLIIEHWH CONPOTHBJIEHNS] MaTepPHAJIOB IS CTEP)KHEH M CTEP)KHEBBIX CUCTEM;

OCHOBHBIX KpUTEepHUEB IPOYHOCTH, K€CTKOCTU U yCTOﬁ‘IHBOCTH;

yMeHus:
ITprMeHsTh B paMKax MpodeCcCHOHANbHOM /|esTe/TbHOCTH 3HaHUS 110 PacyeTy Ha MPOUYHOCTh, KECTKOCTh M YCTOWUMBOCTB /ISl pacueTa u

TIDOEKTUPOBAHUA CTEPKHEBbIX CUCTEM,

HABbIKU:
Wcnonb3oBare 3HaHUS U yMmeHus, MosydyeHHble B paMKaxX AUCHUIUIMHBI 4719 pellieHus 6osiee CIIOXKHBIX pea/ibHbIX WH)XXeHEPHBIX 3a/jady,

CBsI3aHHBIX C [IPO(ECCHOHAIBHOM eSTeNbHOCTBIO.
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2. MECTO JUCIIMIUVIMHBI B CTPYKTYPE OOII BO

Mucounaa COITPOTUB/IEHUE MATEPUAJIOB siBrisieTcst JUCLMIUIMHON 00s13aTe/IbHOM YacTH 0/10Ka 1 mporpamMMe! IOATOTOBKU
110 Harnpas/ieHnto 24.03.01 PakemHble KOMN/eKCbl U KOCMOHABMUKA.

CopiepkaHve IUCLMIUVIMHBL  SIBJSIETCS  JIOTWYeCKUMM TipojorpkeHneM gucturivH:  BBICIIIAST MATEMATUKA, ®U3UKA,
NH)XEHEPHAS 1 KOMIIBHOTEPHASI TPAOHUKA.

Cogep>kaHve AUCLMIVIMHBI SIB/ISIETCS OCHOBOW 1t ocBoeHust gucuuruiiH: AOQPOTI'MIPOTA30JUHAMMUKA, N3MEPUTE/IbBHO-

UHO®OPMAILIMOHHAA TEXHUKA IIPU WCIIBITAHUAX CWIOBBIX KOHCTPYKIIUW, WCIIBITAHUE 3/IEMEHTOB
KOHCTPYKIMU PKT.

HpeﬂBapI/ITeﬂbeIe KOMITeTeHIINH, C('.bOpMI/IpOBaHHbIe y 06y‘{aIOH_[8FOCH [0 Havasia u3y4yeHus: JUCLUTIINHBI:

e OIIK-1 — CriocobeH MprMeHsITh eCTeCTBeHHOHAYUHBIE 1 0BII|eHH)KeHepHbIe 3HaHHsI, METOZbI MaTeMaTHUeCKOro aHa/In3a 1
MO/Ie/TUPOBaHUs], TeOPETHUECKOro U SKCIIepUMeHTaIbHOTO UCC/Ie,0BaHus! B ITPodeCCHOHANIBHOMN [iesiTeTbHOCTH

o OIIK-2 — Crioco6eH MoHUMaTh MPUHLIMITEI PAGOTHI COBPEMEHHBIX MH(OPMALIOHHBIX TEXHOJIOTHI U UCIIOJIb30BATh WX [IJIs PELLEHNs 3a/1au
npodeCCUOHAIBHOM /e TeNILHOCTH

o OIIK-3 — CriocobeH y4yacTBOBaTh B pa3paboTKe TEXHUUECKOW JOKYMEHTALH, CBI3aHHOM C MPpodeCCHOHAIBHOMN [IeATeNbHOCTBIO C
HCITO/Ib30BaHHEM CTaHZIapTOB, HOPM U MPaBHI



3. CTPYKTYPA 1 COAEP)XAHUE JUCIIUIIJIMHBI

O6111ast TPY0EMKOCTD [AWCLIWIUIMHBI COCTaBsieT 6 3.e., 216 u.

3.1. Coaeprxanue (AMAaKTHKA) AMCLUILIMHBI

AypuTopHBIe 3aHATHS N
B KOHTaKTHOii (hopme ] <
gz | gf
& S BE
g g ° s | ¢ §i | if
& g I " ecknx e g o g g | gr | §85 | Ft
- B0E | F | EE | B | Bf | s
° & = g8 | EF | E% =
< O & )
= = é
o
Pa3pien 1. Beeftenne. OCHOBHBI® TIOHATHSI COTPOTUB/IEHHs! MaTepHasioB. [IpOUHOCTE, XKeCTKOCTh,
YCTOIUMBOCTS. [UIOTe3BI CONPOTHBIIEHHs MaTepHaioB. CIVIOWHOCTE, YTIPYTOCTh, HEH3MEHHOCTh HaYa/IbHBIX
[1apaMeTpOB, H30TPOMHOCTh (OPTOTPOITHOCT, AHM3OTPOITHOCTE), Tb. Bujget ey Ten.
2 3 CrepxHH, 000/104KH, I/IACTHHBI, MACCHBLL. YpaBHeHus paBHOBecHsi. Peakiiy orop. BHyTpeHHue CiioBbIe 11 4 4 0 0 7 10
(axropeL. [1pogo/bHast U ronepedssie CHibl. KpyTsiuii 1 naruaromie MoMeHTEL. TIOHSITHE HAMPSIKEHHIA.
BeKTOp Mo/HbIX ii Ha niowazke. H 1 Kac Ha VX cBAi3b €
BHYTPEHHUMH CH/IAMH ¥ MOMEHTaMH.
Pa3pen 2. PacTsikeHHe-OKaTHe CTepHeid. BHyTpeHHUe cu/loBble (aKTOpbl NPH PACTKEHUH-CKATHH.
TpogonkHas cuna. HopmasibHble HanpspkeHust. YeaoBre npouHocT. I1po, Tlpo,
9 3 3akos I'yKa B HHTerpabHOH 1 ot hopme. Yuer TeMIepaTyphl. 33 18 4 8 6 15 10
MexaHHueCKHe HCTTbITaHHs MaTepHasioB. [juarpaMma fiehopMHpPOBaHHs MaTepHasa py OHOOCHOM
paCTsKeHHH. XapaKTepPUCTHKM NPOYHOCTH H M/IaCTHYHOCTH. YTpyrHe XapakTepUCTHKHM MaTepuana.
T [Tyaccona 1 Mogy:nb FOHra.
Paspen 3. Kpyuenue crepikHeii. BHyTpeHHHe CHIOBbIe (haKTOPBI PH KpydeHHH. KpyTsiuii MOMeHT.
Kac: TIDH KP; . XapakTep MX pac 10 ceyenuto. ['eomeTpuyeckue
2 3 XapaKTePUCTHKU CeYeHHi TIPH KPYUYeHHH. YCIOBHe POYHOCTH. YT/IoBble AeopMarii. [IoroOHHbIH yron 25 10 2 4 4 15 10
. YTO7 3aKp; ceuennid. 3akoH I'yka B guddepeHHanbHON 1 HHTerpaibHOM GopMax.
McnbiTanye ma B Ha C/IBUT. [lnarpamma gec npy capure. Mogy/b cjura.
Pasjen 4. TeoMeTpHUecKHe XapaKTePUCTHKH IIONEPEUHbIX CcedeHHii. [I01a/b M0TepeuHoro ceueH s.
2 3 CTaTHYeCKre MOMEHTBI TOTePeYHoro cedenns. LleHTp TsokecTH. OceBble H LIEHTPOGEIKHBII MOMEHTBI 9 4 2 0 2 5 10
uHepiun. [lepexos K HOBOIT cucTeMe KoopAuHar. Teopema Iteiisepa. LieHTpa/bHbie 0cH. [VIaBHEIe OCH.
TI0BOPOT CHCTEMBI KOOP/MHAT.
Pasjen 5. M3ru6 6anok. BuyTpennye cusosble (aktops! npu narube. [Torepeunast cuia u W3rubarommii
momeHT. [IpsiMoii nonepeusbIit u3ru6. BHyTpeHHMe HanpsikeHUst 1Py H3rnGe. VX CBsi3b C BHYTPEHHUMU
2 3 CHJIaMH ¥ MOMeHTaMH. Pacyet Ha npouHocTs npy u3ruGe. Kac: Har nipu u3rube. dopmy 30 15 5 5 5 15 10
JKypasckoro. OcHoBHoe i depenLabHoe ypaBHeHne npy usribe. Ilepemernenus npu naruGe. Metog
Haua/IbHBIX N1apaMeTPoB. Pacyer Ha JKeCTKOCTb.
Bcero 3a 3 cemecTp 108 51 17 17 17 57 50
Pasen1 6. C/10)KHOe CONPOTHBI/IEHHE CTeP)KHEBBIX CHCTeM. BHelleHTpeHHOe cxarve. Kocoit n3rub.
Kpyuenne c nsruGom. OBwuit CTyyaii CONPOTHB/IEHHS CTEPKHEBOI CHCTeMBI. BHYTpeHHIe CHIToBbIe
2 4 thaxropsl. [ToCTpoeHHE MIOP A5 TPOCTPAHCTBEHHOTO U IUIOCKO-TPOCTPAHCTBEHHOro 6pyca. HopmarbHbie 1 40 22 6 8 8 18 12
Kac: Har cocTostHue. T'UnoTesbl MPOYHOCTH. DKBUBA/IEHTHbIE HAMPSKEHHS.
T'naBHbIE Kpyrosas gquarpamma Mopa.
Paspen 7. Ilepememnienns B o61eM c/lydae HarpyXeHus crepxus. [loTeHIMabHas JHePrus B 061eM
2 4 ciyuae HarpyxeHnus. Teopema Kacrunbsino. Teopema Jlarparka. Teopema o B3aumMHocT# pabot. Muterpan 27 12 4 4 4 15 12
Mopa. Equniunbie BHyTpeHHHe ciioBble dakTopel. Criocob Bepeijaruta. PacueT BUTBIX TIPY)KHH.
Pa3zjien 8. CTaTHUeCKH Heonpe/ieTMMbIe CHCTeMbL. [TOHsITHE CTaTHYECKOH HEONPe/Ie/TMMOCTH CTEp)KHEBOI
2 4 cuctembl. CTerneHb CTaTHYeCKOH Heorpeie/IMMOCTH cHcTeMbl. MeTop cuit. KaHoHHUecKoe ypaBHeHHe MeToja 25 10 4 2 4 15 13
CcHJL. T MaTPHUL{BI NI0AATIMBOCTH. E/IMHIUHBIE BHYTPEHHHE CH/IbI M MOMEHTBI.
Pasgen 9. YCTOHYMBOCTD CKAThIX CTepikHeit. [oHsATHe YCTORYMBOCTH CKAaThIX CTepkHeH. Kputnyeckas
CHJIa IOTepH yCToiunBocTH. Popmyna diinepa. P ] ycnoBus. Kc T
2 4 umHbL. THOKOCTB cTepikHs. TIpefenbl npuMeHMMOCTH (opMyIibl Diinepa. Popmyra SICHHCKOTO. 16 7 3 3 1 9 13
K TT JIOMyCKaeMbIX it if MeToy| pacyeTa CTepKHs Ha
YCTOHYMBOCTb.
Bcero 3a 4 cemecTp 108 51 17 17 17 57 50
Bcero no gucCLHILUIHHE 216 102 34 34 34 114 100
3.2. AyANTOPHBII MPAKTHKYM
Ne O6bem, ayp,.
n/n Homep 1 HaMeHOBaHMe pa3/ie/ia JUCHUIIIHHbI Tema NMPAaKTHYeCKOro 3aHATHA 4acos
1 OnpegeneHHe HpO,E[OJlLHOﬁ CUJIBI Pa3/IMYHBIX CTep)KHeﬁ 2
" Pacuet Ha TIPOYHOCTH U XKEeCTKOCTb CTep)KHeﬁ TIpU paCTsHKeHUU-
2 |Pa3gen 2. PacTshkeHHe-cxKaTe CTepyKHeH. 2
CKaTun
3 YueT TeMriepaTypHO Harpy3ku 2
4 |Pa3gen 3. KpyueHue cTep)KHeH. PacueT BajloB Ha MPOYHOCTB M JKECTKOCTh NPY KPYyYeHUH 4
5 Pasgen 4. leomeTpruecKre XapaKTepPUCTUKU Pacuer reomeTpuueCcKkux XapakTepUCTUK CJI0XKHOTO NOIIePeUHOro 5
TI0repeyYHbIX CeueHUH. ceyeHUs
6 Pacyer 11apHUPHO OnepToii 6aKy Ha IIPOYHOCTh 2
Paspgen 5. 3rub 6asok. PHHD — P P
7 PacueT KOHCO/IbHOM 6asiKy Ha TIPOYHOCTH U XKECTKOCTb 3
Bcero 3a 3 cemecTp 17
8 HOCTPOEHI/IE SMIOP IJIOCKO-TIPOCTPAHCTBEHHOI'O 6pyca B O6H.[8M 2
C/ly4yae Harpy>KeHust
Paszgen 6. Cio)kHOe CONpOTHBI/IEHNE CTeP)KHEBBIX
TTocTpoeHue 3MrOp MPOCTPaHCTBEHHOTO Gpyca B 001iieM ciyyae
9 |cucrem. 2
Harpy>xeHus
10 PacueT Ha MPOYHOCTB MPOCTPAHCTBEHHOTO Opyca 4
11 |Pa3gen 7. Ilepemeliienusi B 061eM ciiyyae OripeziesieHre TIlepeMelljeHNH B IPOCTPaHCTBEHHOM Opyce 2
12 |Harpy>keHus CTepKHs. OripeziesieHre repeMellleHH B Oaske rpy U3rube MetozoM Mopa 2
13 PacKpbITHE CTAaTUUECKOW HEOTIPEeIMMOCTH Daku 1
Paspen 8. CraTuuecku HeonpeJeniMble CUCTEMBI.
14 [IBak/jbl CTaTUUeCKU HeorpejearMas pama 3
15 |Paszen 9. YCTOMYMBOCTE CKAThIX CTEP)KHEH. YCTOMYMBOCTE CTeprKHel C pa3IMIHbIMU YCIOBHUSAMH 3aKperyieHus 1
Bcero 3a 4 cemecTp 17
3.3. JIabopaTopHbIii NPAKTHKYM
Ne HOMEP 1 HaMMEeHOBaHHe pa3je/ia Oﬁ'])EM, aya.
Tema naﬁopaTopHoro NpaKTHKyMa
n/n AUCHUIIIAMHBI 4yacoB
1 [lnarpamma Jie(hopMIpOBaHUS MaOyT/IePOUCTON CTalu TIpr 4
Paa,/:l;en 2. PacTskeHue-cokaTue CTep)KHEﬁ. OQHOOCHOM pacCTsDKeHHUH
2 Yprme XapaKTepUCTUKH MElJ'IOyl"J'IEpOAPICTOﬁ CTaau 4
3 o varpamma ZiepopMHUpPOBaHUST MaJIOyT/IEPOAMCTON CTaJIH TIPU CABUTE 2
Paszen 3. KpyueHue crep>kHei. Auarp AeQopuHp YIIEPOL P CA
4 BKCHEPI/IMQHTEI]'IBHOG oripeziesieHre MOAYJ/IA CABUr'a MaTeprasia 2
5 Onpeje/ieHHe HOPMaJTbHBIX HaNpsDKEHHUH TPH UMCTOM U3rube Ganku 2
Pasgen 5. 3ru6 6anok. PeA P P P
6 ITepemeltjeHus pu usrube 3

6
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Bcero 3a 3 cemecTp

17

7 |Pasgen 6. C/I0KHO€ COTIPOTHB/IEHHE HanpsbkeHust Ipy BHELEHTPEHHOM C)KaTUK KOJIOHHbI 4
8  |CTep)XXHEBBIX CUCTEM. [TepemettieHust IpU KOCOM U3THOe 4
9 Paspen 7. Ilepevenjerns & o6iiem cyyae OrnpezenieHue nepeMeLleH i B IIapDHUPHO OMepTol 6ajike 4
Harpy>KeHHsl CTepIKHsL.
10 Pa3pen 8. Cramiyeci neonpeaenmbie IMepemelnjeHns B CTaTHUeCKH HeoMpeZeMMoi Oanke rpu n3rube 2
CUCTEMBI.
11 [Pasen 9. YeroituusocTs oxarbix crepxeil, SKcnuepnmeHTanbﬂoe oripe/iesieHre KPUTUUECKOH CU/IbI TIOTepU 3
YCTOMUYHMBOCTHU C)KATOIO CTEePIKHS
Bcero 3a 4 cemecTp 17
3.4. CamocrositenbHas padora crygenta (CPC)
Ne
i Homep 1 HauMeHOBaHHe pas/ie/ia JUCHUIIMHBI CopepxaHue yueQGHOr0 3ajaHUsA O61bem, yacos
1 |Pa3sgen 1. BeesieHue. W3yueHue nurepaTypsl 10 TeMaTHKe JUCLITUIMHbI 7
2 |Pa3sgen 2. PacTshkeHHe-C)KaTHe CTepyKHeH. PelliexHe HK/BH/Ya/IHOTO MPAKTHYECKOro 15
3aJlaHuUs
3 |Pasgen 3. Kpyuense crepeii, Pellenve UHAMBHYaIbHOTO NIPAKTUYECKOTO 15
3a/laHust
4 Pasgen fl T'eoMeTpHUYecKHe XapaKTepUCTUKH TONepeyHbIX Vs eHye MMTepaTypsI 0 AMCUMIIIMES 5
CeueHuil.
5  |Pasgen 5. Maru6 Ganok. PelieHve UHAMBUYaTbHOTO NIPAKTUYECKOTO 15
3a/laHust
Bcero 3a 3 cemecTp 57
6 |Paspmen 6. CoxkHOe COMPOTUB/IEHHE CTEP)KHEBBIX CUCTEM. BbInosiHeHre 3TanoB KypcoBol paboThl 18
7  |Pasgen 7. IlepemeliieHusi B 001eM CTyyae Harpy>keHusi CTep)KHs.  (I3ydyeHue TUTepaTyphl [0 TeMaTHKe JUCLIUTIIAHBI 15
8 |Pasgen 8. CraTnyecku Heomnpe/e/IMMble CUCTEMBI. PeliiexHe HK/BH/YaNbHOTO MPAKTHYECKOro 15
3aJ,aHuUs
9 |Pazgen 9. YCTOIMUMBOCTD CXKATBIX CTEP)KHEH. VI3yuyeHue iuTepaTypbl 110 TeMaTHKe AUCLIATIIMHEI 9
Bcero 3a 4 cemecTp 57
4. ©OPMbI KOHTPOJIAA OCBOEHUA JUCIUILIINHBI
CEMECTP HEJEJ/IN CEMECTPA
12(3| 4 5 6 7 (8 9 10| 11 |12]13 14 15 16 17
3 WUII3 | TexkK | P | UII3 TexK | 1P | UTI3 TekK, Bonp.Iud.3au [P | mud. 3au.
4 WII3 | TexK | AP | UI13 TexK | 1P | UI13 Borp. Ox3 TexkK Aap

YcoBHbIe 06003HaUEHMS:

[P — guarHoctrueckast pabora;

WII3 — nHaMBHAYyanbHOe NPaKTUUeCKoe 3a/laHue;

TexK — BOnpoCHI /151 TEKYIL|Er0 KOHTPOJIS;

Bomp./lud.3au — Bonpocs! K AuddepeHIIpOBAHHOMY 3aueTy;
Bomnp. OK3 — BONpOCHI K 5K3aMeHy;

. 3a4. — b depeHIMPOBaHHBIH 3aUeT.

TeKyIMii KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB POBOAUTCA B IICKDETHbIE BDeMEHHbIe MHTePBaslbl B C/IeAYONIMX (opMax:
[MarHoCTHYecKas pabota;
WHAWBU/Ya/IbHOE MPAaKTUUeCKOe 3a/jaHue;
BOTIPOCHI /11 TEKYII[ero KOHTPOJIS;
BOIPOCHI K AuddepeHIIPOBAHHOMY 3aUeTy;
BOTIPOCHI K 5K3aMeHy.

IIpoMe)xyTo4Hasi arTecTaLs IPOBOAUTCS B (hOpMax:

e nuddepeHMPOBaHHBIN 3aUeT;
* 5K3aMeH.
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5. YYEBHO-METOJUYECKOE 1 UTH®OPMAILIMOHHOE OBECIIEUEHUE
JUCLUIUIAHBI

5.1. OcHoBHasi uTepaTypa Mo JUCLUI/IMHE:
1. B. A. Cannukos. . Cornporusyienre Marepranos. CI16.BI'TY "BOEHMEX" um. [I. ®. YctiHOBa, 2021, 42 3K3.
2. B. U. ®eopocnes. . Conporunenre matepuanos. M.: V3a-so MI'TY um. H. O. baymana, 2018, a51. pec.
3. H. T BytkapeBa, M. O. Jlebezes, A. C. I1aBnoB. . PemieHvie 3aiau cpeJiHeli CJIOKHOCTH 10 COMPOTUBIeHUI0 Matepranos. CI16.BI'TY
"BOEHMEX" um. [I. ®@. YctuHosa, 2016, 60 3k3.
4. H.T. Bytkapesa, M. O. Jlebezes, A. C. [1aBnos. . PerueHre 3a/jau HauabHOTO YPOBHSI 10 CONPOTHB/IEHHI0 MaTepuasos. CI16.BI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2015, 37 3K3.
5.2. [lononHuTe/IbHAast IUTepaTypa Mo AUCLUIIMHE:
He TpebyeTcs.
5.3. Tlepuopuyueckue U3gaHuUs:

He TpebyroTCs.

5.4. TlepeueHb pecypcoB HH(OPMALOHHO-TeIEKOMMYHHUKALIMOHHOW ceTH "VHTepHeT", He0OXOAUMBIX /|15l OCBOEHHSI JUCLIMIUIMHBI, 3/IEKTPOHHbBIE
6ubMOoTEYHbIe CHCTEMBI:

He TpebyeTcs.
CoBpeMeHHble NTPodeCCHOHabHBIE 0a3bl JaHHBIX:
1. https://rusneb.ru — HarjonanbHasi 3nekTpoHHast 6ubnroreka (H3B);
2. https://cyberleninka.ru/ - HayuHasi snektpoHHast 6ubmoreka «KnbepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - [TonHoTekcToBast anekTpoHHast 6ubroTeka Poccuiickoro hoHga hyHAaMeHTanbHBIX HCC/Ie[0BaHHUMH.
WHpopMarMoHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexskcnepT — VIH(pOpMALMOHHBII OpTa/I TEXHUUeCKOTO pery/IMpoBaHus: HopMel, TipaBra, cTaHAapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[] TOCToB cobcTBeHHoi#t reHepatjiu BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncyneranTIlmoc- nHGOpPMAaLIOHHBIN 1TOPTas PaBOBOi HH(OPMALWH.
5.5. [IporpaMMHOe obecrieueHue:
He TpebyeTcsl.

5.6. VIHdopMaLMOHHbIe TEXHOIOTUU:

B3auMozelicTBHe ¢ obyuarorumucs nocpeactsom SMOC Moodle BT TY «BOEHMEX» um. [I.®. YcTrHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHUE JUCHHAII/IMHBI

6.1. JIeKIjHOHHBIE 3aHATHSA:

CrieLuanu3upoBaHHbie TpeGoBaHus 0 060PYAOBaHHMIO OTCYTCTBYIOT; ayAIMTOPHS C MOCAJ0YHBIMU MECTaMH 10 KOJIMYECTBY CTY/EHTOB;
JloCcKa.

6.2. ITpakTHUecKHe 3aHATHA:

1. TIpoekrop;
2. MlHTepakTHBHas 0CKa.

6.3. JIabopaTopHbIe 3aHATHA:
1. MamHa pa3spbIBHas /151 CTaTUYeCKUX MCIbITaHui MeTamios P100;
2. IIpoekTop;
3. IHTepaKTHBHas JOCKa.

6.4. IIpouee:
1. pabouee MecTo TperiofiaBaresi, OCHAIEHHOE KOMITBFOTEPOM C JJOCTYIIOM B VIHTepHerT;
2. pabourie MecTa CTY[EHTOB, OCHaIl|eHHbIe KOMIIBIOTEPAMH C JOCTYTIOM B VIHTepHeT, peHa3HaYeHHbIe A7t pabOoThI B 3/IEKTPOHHON
obpasoBaresnbHOM cpe/ie.



IIpunoxenue 1
K paloueii nporpamMme JHCUMIUTHHBI
COIIPOTUB/IEHUE MATEPUAJIOB

AHHoTanus padoyeii MporpaMMsI

Mucimnmaa COITPOTUB/IEHUE MATEPUAJIOB siBrisieTcst AUCLWTIIMHON 00A3aTe/IbHOM YacTy 0/10Ka 1 mporpamMmel MoJroTOBKH
no HampasneHuio 24.03.01 PakemHble Komniekcbl U KocmoHaemuka. [lucuunnuHa peanusyeTcsi Ha (axynbrere E Opyxkue U CHUCTeMbl
BoopyxeHust BI'TY "BOEHMEX" um. [1.®. YctuHoBa Kadezapoii E7 MEXAHVKA JE®OPMIMPYEMOI'O TBEPIOI'O TEJIA.

[JucimniyHa HatlesleHa Ha ()OPMUPOBaHKE KoMNemeHyuii:
OIIK-1 Crioco6eH NpHUMeHSTh eCTeCTBeHHOHAy4Hble M OOIIeMIDKeHepHbIe 3HAHWS, MeTOJbl MaTeMaTHuecKoro aHajan3a U MOZeMpOBaHUs,
TEOPeTUUeCKOro 1 SKCIIepUMEeHTA/IBHOTO UCC/Iel0BaHKs B TPO(eCCHOHAIBHOMN AesITeIbHOCTH.

Copiep>kaHue AUCLUIUIMHBI OXBAThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C MPOYHOCTBIO, JKECTKOCTBIO M YCTOMUMBOCTBIO CTPEXKHEH M CTeP)KHEBBIX
cucteM. [JMCLMIUIMHA 3aK/IaibIBaeT 6a3yc OCHOBHBIX MOHSATHH, HeOOXOAUMBIX KaXk[JOMy MH)KeHepBbl B €0 Mpo(eCCHOHAIBHOMN AesITeNbHOCTH.

TTporpamMMOoii JUCLIMILIMHBI TIPeyCMOTPEHBI C/IeflyIOllie BUABI KOHTPOJIA:

TeKymuii KOHTPOJIb yCIIeBaeMOCTH CTY/eHTOB IIPOBOUTCS B JUCKPETHbIe BpeMeHHble HHTepBaslbl B CIeAyIOIUX hopmax:
e JMarHocTHyeckas pabora;
e HH/UBHAyaIbHOE ITPAaKTHUEeCKOoe 3aflaHue;
®  BOIPOCHI /715 TeKyL|ero KOHTPOJIs;
e BOMpOCHI K H)pepeHIIIPOBAHHOMY 3ayueTy;
*  BOIPOCHI K 9K3aMeHY.

IIpoMexxyTouHast arTecTanusa IPOBOAUTCS B hopmax:
e uddepeHIIIPOBaHHbIN 3aueT;

® 3K3dMeH.

OO1wjast TPY0eMKOCTb OCBOEHUSI JUCLUIUIMHEI COCTaBseT 6 3.e., 216 u. IIporpaMMoii JUCLUIIIMHLI TPe/yCMOTPEHB! JTeKIIMOHHbIe 3aHAThs (34
4.), IpakTH4eckue 3aHsThs (34 u.), 1aboparopHblii pakTrkyM (34 4.), camocTosiTesibHast pabora cryzenTa (114 u).
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TIpunoxenue 2

K paloueii IporpamMme JHCUMIUTHHBI
COIIPOTUB/IEHUE MATEPUAJIOB

TEXHOJ/IOI'MN U ®OPMbI OBYYEHUSA

PeKoMeH/JaliM 110 OCBOEHUIO JUCIUIIMHBI JIS1 CTYAeHTa

Tpy0eMKOCTb OCBOEHMS [JUCLMIVIMHBI cocTaBiasgeT 216 4., m3 Hux 102 4. ayAWTOpHBIX 3aHATHH, U 114 4., OTBeJeHHbIX Ha
CcaMoCTosTe/IbHYIO0 paboTy CTymeHTa.

PekoMeH/aI[K 10 PACIIpe/ie/ieHH0 yueOHOro BpeMeHH TI0 BHJaM CaMOCTOSITEbHOW paboThl M pasfiesiaM JUCIUIUIMHGI TIPUBEJEHBI B

TabumLe.

KoHTpo/Ib 0CBOEHHMsI JUCLMIUIMHBI NIPOM3BOJUTCS B COOTBETCTBUM C ITojI0)KeHHeM O TeKylleM, pyOeXKHOM KOHTPOJIe YCIIeBaeMOCTH U
TIPOMe)KYTOYHOM aTTecTaliy 00y JaroIIXCs.

@DopMbI KOHTPOJISI M KDUTEPHUH OLieHWBAHUsSI TIPUBe/eHbI B IpUiokeHnH 3 K Pabouveii mporpamme.

HaumeHoBaHHe padoThI

PexkoMeHayemast IuTepaTypa

TpyaoeMKOCTB,
yac.

Pa3pen 1. BBegenue.

3yueHue nutepaTypsl 10
TeMaTHKe JUCLUIUINHBI

B. 1. ®eopockes. . ConpoTrBieHne Matepuanos: M.: Vza-so MI'TY um. H. D. Baymana, 2018
(€]
B. A. CannukoB. . Conporusrienue Marepranos: CII6.BI'TY "BOEHMEX" um. [I. ®@. YcTuHOBa,
2021 (1)

Wroro no pasgeny 1

Paspen 2. PacTspkeHHe-c)KaTHe CTep)KHeH.

PelueHre HHAUBUYaTbHOTO
[IpaKTHUUeCKOro 3a/laHust

B. 1. ®eopockes. . ConpoTrBnenue Marepuanos: M.: V3a-so MI'TY um. H. O. Baymana, 2018
1-2)
B. A. Cannukos. . Comnporusnenre Marepuasios: CI16.BI'TY "BOEHMEX" um. [I. @. YcruHoBa,
2021 (1-2)
H. T Bytkapesa, M. O. JleGegeB, A. C. ITaBnoB. . PerieHye 3aja4 HauaJbHOTO YPOBHS 110
cornpoTueieHuto Marepuanos: CI16.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2015 (1)

15

Wroro no pasgeny 2

15

Paspen 3. KpyueHue crepxHeii.

Peluenvie HHAMBUYaTbHOTO
[IpaKTHUUeCKOro 3a/laHust

B. 1. ®eopockes. . ConpoTusnenue Marepuanos: M.: V3a-so MI'TY um. H. O. Baymana, 2018
(1-3)
B. A. Cannukos. . Conpotusnenrie Marepuasos: CI16.BI'TY "BOEHMEX" um. [I. @. YctrHOBa,
2021 (1-3)
H.T. Bytkapesa, M. O. JleGenes, A. C. ITaBnoB. . Perienye 3aja4 HauaJbHOTO YPOBHS 110
conporusiennto Marepuasios: CI16.BI'TY "BOEHMEX" um. [1. ®. YcruHosa, 2015 (1-3)

15

Wroro no pasgeny 3

15

Pa3paen 4. TeoMeTpHyecKHe XapaKTepUCTHKH NONePeYHbIX CeYeHHH.

3yueHue nuTepaTypsl 110
IUCLIUTIMHE

B. N. ®eopocnbes. . ConpoTuaeHre Mmarepuanos: M.: M3a-so MI'TY um. H. 3. baymana, 2018
(1-4)
B. A. Cannukos. . Comnpotusnenre marepuasos: CI16.BI'TY "BOEHMEX" um. [I. @. YctrHOBa,
2021 (1-4)
H.T. BytkapeBa, M. O. JleGenes, A. C. ITaBoB. . Perienye 3a/ja4 HauaJbHOTO YPOBHSI 110
conpoTyeieHuto Marepuanos: CI16.BI'TY "BOEHMEX" um. [I. ®. Yctunoga, 2015 (1-4)

Wroro no pasgeny 4

Paspen 5. 3ru6 6asiok.

Peluienvie nHAMBUYaTbHOTO
[paKTHUUYeCKOTo 3a/laHust

B. N. ®eopocebes. . ConpoTuBiaeHre Marepuanos: M.: M3g-so MI'TY um. H. 3. baymana, 2018
(1-5)
B. A. Cannukos. . Conpotusnenue Marepuasos: CI16.BI'TY "BOEHMEX" um. [I. @. YcTrHOBa,
2021 (1-5)
H. T". Bytkapesa, M. O. Jlebenes, A. C. I1aBnoB. . PemteHne 3aaq HaqaIbHOTO YPOBHS 10
conpoTyeieHuto Matepuanos: CI16.BI'TY "BOEHMEX" um. [I. ®. Yctunoga, 2015 (1-5)

15

Wroro no pasgeny 5

15

PEB}IEJI 6. CnoxxHoe COINPOTHUBJ/ICHHE CTEeP)XXHEeBbIX CUCTEM.

BrinonHeHye 3TarnoB
KypCOBOH paboThbl

B. 1. ®eopockes. . ConpoTrBieHue Matepuanos: M.: V3a-so MI'TY um. H. O. Baymana, 2018
(1-6)
B. A. Cannukos. . Conpotusnenue marepuasos: CI16.BI'TY "BOEHMEX" um. [I. @. YctuHOBa,
2021 (1-5)
H. I". Bytkapesa, M. O. Jlebenes, A. C. I1aBnoB. . Peuienue 3agau cpesjHeli CIOXKHOCTH 110
conpotueienuto Marepuasos: CI16.6I'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2016 (1)

18

Wroro no pasgeny 6

18

Paspen 7. IlepementieHusi B 001eM C/Tyyae Harpy)KeHHs CTEPXKHSI.

3yueHue nutepaTypsl [0
TeMaTHKe JUCLUIUINHBI

B. 1. ®eopockes. . ConpoTrBieHue Matepuanos: M.: V3a-so MI'TY um. H. 3. Baymana, 2018
(1-7)
B. A. Cannukos. . Conpotusnenue Marepuasos: CI16.BI'TY "BOEHMEX" um. [l. @. YcTrHOBa,
2021 (1-7)
H. I". Bytkapesa, M. O. Jlebeznes, A. C. I1aBnoB. . Peuienue 3aau cpesjHeli CIOXKHOCTH 110
conpotueeHuto Marepuasos: CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016 (1-2)

15

Wroro no pasgeny 7

15

Pa3aen 8. CraTtnuecku Heomnpeje/1uMble CHCTEMBbI.

Pelienue WHAUBUYaJIbHOTO
TIPAaKTHYECKOI'o 3a/jlaHust

B. 1. ®eopockes. . ConpoTrBieHne Matepuanos: M.: Vza-so MI'TY um. H. 3. Baymana, 2018
(1-8)
B. A. CannukoB. . Conporusrienue Marepranos: CI16.5T'TY "BOEHMEX" um. [I. ®@. YcTuHOBa,
2021 (1-5)
H. I. Bytkapesa, M. O. Jle6ezies, A. C. [1aBnioB. . PeiieHue 3a/1au cpejiHeli CJIOKHOCTH T10
conpotueeHuto Marepuasos: CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016 (1-3)

15

11
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WToro no pasgeny 8 15
Paspen 9. YCTOHYHBOCTD CXKATBIX CTePXKHEH.
B. 1. ®eopockes. . ConpoTrBneHue Marepuanos: M.: V3a-so MI'TY um. H. O. Baymana, 2018
1-9
V3yuenue mureparypeli o | B. A. Cannukos. . ConpoTHB/ieHne MaTepHano(B: (Z)HG.BFTY "BOEHMEX" um. [I. ®. YcTHHOBa, 9
TeMaTHKe JUCLUIUIMHbI 2021 (1-6)
H. T Bytkapesa, M. O. JleGenes, A. C. ITaBnoB. . PerieHue 3aau cpeiHeli CIO)KHOCTH TI0
conpotuseHuto Mareprasos: CI16.6I'TY "BOEHMEX" um. [1. ®. YctuHoBa, 2016 (1-4)
Wroro no pasgeny 9 9

12
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IIpunoxenue 3
K paloueii IporpamMme JHCUMIUTHHBI
COIIPOTHUB/IEHUE MATEPUAJIOB

®OH/] OIEHOYHbIX CPEJACTB

(DOH,Z[ OLIeHOUHBIX CPeCTB, ITO3BOJIAIOIINE OL[EHUTDL Pe3y/IbTaTbl OﬁquHI/IH 10 AaHHOﬁ AUCHUIVIMHE, BK/TIOYAKOT B cebs:

e JAuarHoctHyeckas pabora

e BOMPOCHI /IS TEKYILEr0 KOHTPOJIS;

e BOMPOCHI K AU pepeHIIMpOBAHHOMY 3aueTy;
e VHAWBH/YaJbHOE MPAKTHUECKOE 3a/jaHHE;

e BOIMPOCHI K 9K3aMeHY;

¢ nuddepeHINPOBAHHBIN 3aueT;

*  5K3aMeH.

Kputepuu onleHuBaHHs

JmarHocruyeckasi pabora
[narHoctryeckast pabora nposogutcs B popme Tecta B IM1OC Moodle:

® [IpY NPaBUWIBHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTecTaLys;
 IIpY NpaBU/ILHOM OTBeTe Ha 60% BOMpOCOB U 6oJiee - aTTecTaLys.

Bomnpocs! A4S TeKyL[ero KOHTpoJis
Bornpocs! A1 TeKyILero KOHTPOJIs yCrieBaeMOCTH pasMettieHsl B Y MK JucLyIMHbL

Bonpocs! K uddepeHIMPOBaHHOMY 3aueTy
Bormpocs! K AuddepeHIMpOBaHHOMY 3aueTy pa3MelrieHbl B Y MK AUCLUIIIAHEL
Borpocs! 0XBaTbIBAIOT ClIeAYyIOIIMe TeMaTUKH:
1. BHyTpeHHHe CUJIbI U MOMEHTBI B CTEP)KHSIX U CTepP)KHEeBbIX cHcTeMax. BHyTpeHHue HanpsbkeHusl. CBsi3b HANPSDKeHUI U BHYTPEHHUX CUJT U
MOMEHTOB;
. HopmarnbHble HanpsKeHUs! U IPOZO/bHbIe fedopMaliiy IIPY pacTsDKeHUU-CKaThu. 3akoH I'yka;
. [Tontepeunslie gepopmanyn. Koadownipent Ilyaccona.
. Ouarpamma 1eOpMUPOBaHKMS MaJIOYTIEPOJAUCTOM CTau;
. IIpaBusa NoCTpOeHHUs 3MIOP;
. Kpyuenue. Unctelii capur. KacaresibHble HanpspKeHHSI.
. Pacnipesienienue Kacare/bHbIX HalpsDKeHUI 10 KPYITIOMY U KOJbLIEBOMY IIOIIePEeYHOMY CeUeHUIO IIPU KPyUYeHNH;
. Yron 3akpyurBaHUs. 3akoH I'yKa npu KpyueHUH;
. eomMeTpryeCKHe XapaKTepHCTHKY TIOTTePeUHBIX CeUeHMs;
10. OceBble MomeHTbI HHepLU. Teopema IlITeiiHepa;
11. Y3rub 6anok. 3rubarompii MOMEHT U MorepeyuHast CHIa;
12. HaripspkeHusI TIPH YKCTOM U ITPSIMOM TTOTIEPEYHOM U3rube;
13. ®opmyna KypaBckoro;
14. Ycnosue npouHoctH 1ipu u3rnbe. [ogbop pasmepoB rorepevHbIX cedeHuid 6amok rpy u3rube;
15. OcHoBHoe auddepeHIansHOe ypaBHeHHs py n3rube 6aok. [lepemertieHust pu usrube;
16. MeToj, Haua/IbHBIX 1apaMeTPOB.

O ONDHUTEA WN

HVHpuBUAYaIbHOE PAKTHYECKOoe 3a/JaHue
VHauBHya bHOE IPAKTUYeCKOTO0 3a/jaHue BbIJAeTCs1 00yJaroIMCs Ha MPaKTHUYeCKUX 3aHATHsX. [lepeueHb TeMaTHK UHAVBU/YaIbHBIX
MIPaKTHYeCKHUX 3a/]aHui:
1. PacueT cTep>KHs [1PY PacTsPKEHUU-CKAaTUM Ha TIPOYHOCTb U JKECTKOCTb;
2. PacyeT cTepsKHs IIPY KPyUeHHUU Ha MTPOYHOCTh U J)KECTKOCTh;
3. PacueT 6a/Ku Ha IPOYHOCTH U )KECTKOCTh;
4. PacueT CcTaTUueCKU HEOMpe/e/IMMOoii 6aKi Ha MPOYHOCTD U >KeCTKOCTb;
5. Pacuet cTaTiyecKy HeompeeMMOoN III0CKOM paMbl Ha IPOYHOCTE U JKECTKOCTb.

,HJ'I?{ TOro, YyTOOBI 3a/laHue Ob110 TIPUHATO, B HEM JJO/DKHBI OTCYTCTBOBATh CYyL|€CTBEHHbIE OLIMOKU ¥ HETOUHOCTH

Bonpocs! K 3K3amMeHy
Bomnpocs! K 3k3amMeHy pasMmellieHbl B Y MK JUCLUI/IMHBL.
Borpocs! 0XBaTbIBAIOT C/IEAYIOIINe TeMaTUKH:
1. IToHsATHe I1aBHBIX HaNpsbKeHUIA. COOTHOLIEHUs] /1151 Ofpe/ie/ieHus IVIaBHbIX HaNpsDKeHWH MPH YIPOILeHHOM I1I0CKOM HarpshKeHHOM
COCTOSTHMU U TJIOCKOM HAaNpsKeHHOM COCTOSTHUM.
. Kocoii u3ru6. Onpezesienne. BHyTpeHHHE CHJTbI I MOMEHTBI TIPU KOCOM U3rube.
. BHenjeHTpeHHOe pacTspkeHHe-CxxatHe. Onpe/iesieHre. BHyTpeHHMe CH/IbI 1 MOMEHTBI IPU BHELIeHTPeHHOM PacTsDKeHUH-CKaTHH.
. HopMarbHble HanpsbkeHust B 0611eM C/Tydae CONPOTHUB/IEHUs CTep>kHs. HelTpasbHast IMHYS.
. Junarpamma Mopa. M306pakeHue IIaBHBIX HAMpPsDKEHU 1 HANpsDKeHUH Ha HaK/JIOHHOM TIIOLIa/iKe.
. Kpurepuu npounoctu. Kpurepuii Tpecka-CeH-BeHaHa
. Kputepuu npouHocru. Kpurepuii Xybepa-Museca;
. Teopema KactunbsiHo;
. OnipezienieHue riepeMelrieHMii TPOM3BOIBHOM CTEP)KHEBO CHCTEMBI C TIOMOIIIBIO MHTerpana Mopa;
10. IMoHsATHE CTATHUECKOH Heompe/eTMMOCTH CTep)KHeBOM crcTeMbl. KaHOHWYeCKoe ypaBHeHNe MeTozia CUJT;
11. ®opmyna Jiinepa A/1s1 KPUTHUECKOH CUJIbI [TOTEPU YCTOMUMBOCTH.
12. ®opmyna SCUHCKOTO /1St KPUTUYECKOW CHJIbI TTOTEPH yCTONUMBOCTH.

OoONDHOUTA WN

JMuddepennpoBaHHbIii 3aueT
InddepeHipoBaHHbIi 3a4eT MPOXOAUT B OUHOM (popMate B BH/ie TECTUPOBaHUs. Pe3y/bTar 00yyarolero rno TeCTHPOBAaHHUIO
niepepoautcs B 100-6apHyt0 1mikasy. OLieHKa BBICTAB/ISIETCS B COOTBETCTBUH CO CJIEAYIOLIeH LIKaloi:
"3auteHo-0TIMYHO" - Gomee 85%
"3auTeHo-xopoio" - 75-85%
"3auTeHo-y/|0BNeTBOPUTENbHO" - 51-74%
"He 3aureHo" - menee 51%

JK3aMeH
OK3aMeH NPOXOAUT B OYHOM (hopMare B BUZie TeCTUPOBaHUsl. Pe3y/brar 06yuaroliiero 1o TeCTUpOBaHuIO NepeBoauTcs B 100-6anbHyto
mikasy. OLieHKa BbICTaB/ISIeTCsl B COOTBETCTBHUH CO C/leflyIolleld 1I1Ka/Iou:
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"OtmuHo" - 6onee 85%

"Xopomwo" - 75-85%
"YnoBneTBoputensHo" - 51-74%
"HeynoBnerBopurensHO" - MeHee 51%
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TMacriopT (oH/A OLIEHOUHBIX CPEACTB

KYPC

CEMECTP

HaumeHoBaHue pa3jiesioB U
JMUAAKTHYECKHUX eJMHMI]

BCET'O

AypuTopHBIE 3aHATHSA B
KOHTaKTHoW (opme

BCETO
JleKuu
JlaGopaTopHbIit
NPAaKTHKYM
IIpakTHUecKue

3aHATHA

CamocTosaTe/IbHase
pabora cTyaeHToB

Dopmupyemast
KoMIeTeHus, %

OIIK-1

HAMMEHOBAHUE
OLIEHOYHOTI'O CPE/ICTBA

Paspen 1. BBegenue.

11

Bornpock! A5 TeKy1ero
KOHTpOJII,
Bormpocer k
nuddepeHLIPOBaHHOMY]
3aueTy

Paspen 2. PacTskeHHe-cKaTue
CTep)KHeMH.

33

18 4 8 6

15

10

Borpocs! A5 TeKy1ero
KOHTPOJIS,
MupuByyansHOe
TMPAKTHYECKOE 3a/jaHie,
Bonpocer k
i bepeHLPOBaHHOMY
3auery

Pa3paen 3. KpyueHue crep>kHei.

25

10 2 4 4

15

10

Bornpocs! fj1s1 TeKy1ero
KOHTpOJIs,
WnpuBuayansHoe
TIpaKTHyecKoe 3ajiaHue,
Bornpocer k
v bepeHLIPOBAHHOMY
3ayeTy

Paspen 4. 'eomeTpuueckne
XapaKTepHCTHKH MONepeuyHbIX
ceueHMil.

10

Bornpoce! A5 TeKy1ero
KOHTpOJII,
MNupuBngyansHoe
NpaKTHUuecKoe 3a/jaHue,
Bormpocer k
nuddepeHLPOBaHHOMY]
3aueTy

Pa3zpaen 5. U3ru6 6asiok.

30

15 5 5 5

15

10

Boripocs! 7151 TeKy1ero
KOHTDOJIS,
MupuBujyanbHOe
NpaKTHUUeCcKoe 3a/jaHue,
Bormpock! k
nuddepeHLIPOBaHHOMY]
3aueTy

Bcero 3a 3 cemecTp

108

51 17 17 17

57

50

Paspesn 6. CnoxxHoe CONpOTHB/IeHHE
CTep)KHEeBBIX CHCTEM.

40

22 6 8 8

18

12

Borpocs! A1t TeKy1ero
KOHTPOJIS,
Borpocs! K 5K3amMeHy

Pa3zpaen 7. Ilepemerienus B 061memM
c/Iydae Harpy)XeHUsl CTepXHs.

27

12 4 4 4

15

12

Borpocs! A5 TeKy1ero
KOHTPOJIS,
Bonpocs! K 3k3aMeHy

Paspen 8. CTarnuecku Heompeje/iMMble
CHCTeMBI.

25

10 4 2 4

15

13

Borpocs! 7151 TeKy1ero
KOHTPOJIA,
MupauBuayanbHOe
NpaKTHUeCcKoe 3a/jaHue,
Bonpocsl K 3K3amMeHy

Pa3gen 9. YCTOHUYHBOCTD CKATBIX
CcTep)KHeH.

16

13

Bonpocs! jj151 TeKy1ero
KOHTDOJISL,
Bonpocel K 3K3aMeHy

Bcero 3a 4 cemecTp

108

51 17 17 17

57

50

Bcero no gucuunmHe

216

102 34 34 34

114

100

15
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OrneHouHble MaTepuaJibl no gucnunauHe COIIPOTUB/IEHUE MATEPUAJIOB

OIIK-1 - Cnoco6en npumeHsimb ecmecmeeHHOHAay4YHble U o6u4eumfceHeprle 3HAHus, Memoobl MamemMamu4eckozo aHaAu3a u
Mobe/lupoeauuﬂ, meopemu4ecKozo U 3KcnepumeHma/<ibHo2o0 ucc1e008aHus 8 npod)eccuonaﬂbnoﬁ dessmeabHOCMU

Ne 1 TIpouuTaiiTe TeKCT U 3alUILIKTe Pa3BePHYThIN 000CHOBAHHbIM OTBET

YeMy paBHa 110 abCOFOTHOMY 3HaU€HHIO PeaKLysi OTIOpbI /IS CTeP)KHsI, PeZiCTaBIeHHOro Ha pucyHke? OTBeT faiiTe B KH 6e3 ykaszaHus
pasMepHOCTH

y 40 kH 75 kH Ikt
i i g

Ne 2 TlpouwTaiiTe TeKCT U 3allULLIKTe Pa3BePHYThI 000CHOBAaHHBINA OTBET

Yemy paBHa Npofj0/IbHasI CHJIa Ha yyacTKe Mexkay Toukamu A u B? OTBer 3anvicars 6e3 ykasaHHs! pa3MepHOCTH

y 40 kH B 10kH/M
A

e el amgn

1M M 15/

Mgl F aa a3 F

Ne 3 TIpouwTaiiTe TeKCT, BbIOepuTe TPaBU/IbHBINA OTBET U 3alULINTE apryMeHTbl, 000CHOBBIBArOLLIe BBIOOD OTBeTa

Ilo KaKOMY COOTHOILIEHHIO Orpeje/isaieTcsa l'[O]'IﬂprIﬁ MOMEHT WHepLUU MOTepevyHoro ceueHus, rnpejCcraBjieHHOro Ha pI/ICyHKE”

&

3

)
)
)

4

nD*

32
_D
]r_6

+(1-6)
(- (e

CJl;L

=

D3
32

_TED?’ . (d)
fr =7 64 D

Ne 4 TIpouwTaiiTe TeKCT, BbibepuTe IpaBrIbHBIE OTBETHI U 3alTUIINTe apryMeHThl, 000CHOBBIBaIOLL1e BEIOOpP OTBETOB
VI3 npuBe/ieHHOT0 CIIMCKA YKa3aTh XapakTepUCTHUKH YIPYTOCTH MaTepuaa

1. Mogynb FOHra;

2. Kosaurpenr ITyaccona;

3. Ipesen npouHocCTy;

4. YcoBHBIH IpefiesT TeKy4ecTy;

16
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5. OTHOCUTe/IbHOE 0CTAaTOYHOE Y/IMHEeHUe;
6. OTHOCHUTEIbHOE 0CTaTOYHOE CY)KEHHE;

Ne 5 HquHTaﬁTe TEKCT, BbIﬁepI/ITe TIpaBUJ/IbHbIE OTBETHI U 3allMIIINTEe apryMeHThI, 060CHOBBIB8}OLL[I/[€ BbIﬁOp OTBETOB
us TIpUBEZIEHHOI'O CITMCKa yKa3aTb XdpPaKTe€PHUCTHUKU IPOYHOCTH MaTepuasia

1. YcnoBHbI npesiest TeKy4ecTy;

2. Ipegen npouHocTy;

3. Koadouwuenr Ilyaccona;

4. Mopgynb FOHra;

5. OTHOCUTe/IbHOE 0CTaTOYHOE CY>KeHue;
6. OTHOCUTe/IbHOe OCTaTOuHOe Y//IMHEHHE;

Ne 6 TIIpouwnTaiiTe TeKCT, BbibOepuTe MpaBrIbHBIE OTBETHI U 3allUIINTE apryMeHThl, 000CHOBBIBaIOLL1e BHIOOpP OTBETOB
V3 npyBe/IeHHOT0 CIIMCKa yKa3aTh XapakKTepUCTHUKU M7IaCTUYHOCTH Marepuara

1. OTHOCHTE/IbHOE OCTATOUHOE y/JIMHEHue;
2. OTHOCUTe/IbHOEe OCTaTOuHOe Cy)KeHue;
3. Ilpesenn NpOUHOCTH;

4. Moaynb FOHra;

5. YcioBHBIH Npejien1 TEKy4yecTH;

6. Koadpomipent Ilyaccona;

Ne 7 TIpouuTaiiTe TEKCT U yCTAHOBUTE COOTBETCTBUE
CormocTaBbTe TeDMUH U OIpejiesieHre

Crioco6HOCTh KOHCTPYKLHii BOCCTaHAB/IMBATh UCXOZAHY0 (JOPMY pPaBHOBECHSI ITOC/Ie He3HAYNTETbHOTO

IIpouHocTh
OTKJ/IOHEHHUsI OT Hee

YcToWUMBOCTh Crioco6HOCTh MaTepyasioB BOCTIPMHUMATD BHEILIHHE HarpPy3KU He pa3pyluasch

SKeCTKOCTS CnocoGHOCT} MaTepyasoB COMPOTUBISATHCS BHEAPEHUIO IPYTOTr0 Marepuasa, He MoJyJaroliero 0CTaTouHbIX
nedopmariuii

CriocobHOCTh MarepuasioB CONPOTUBIATHCA ,E[eq.)OpMaL[I/IﬂMI/I nog AeﬁCTBHEM BHEIIHUX Harpy3okK

Ne 8 TIpounTaiiTe TEKCT 1 yCTaHOBHUTE COOTBETCTBHE
CorocTaBbTe Ha3BaHKe MIIOTE3bI U ee (hOPMY/IUPOBKY

T'unoresa critomHocT  CBOMCTBa Marepuasia OJUHAKOBBI BO BCe CTOPOHBI
T'vnoTesa ynpyroctu CgoiicTBa Marepuasia OfJUHAKOBBI B Ka)K,E[OfI TOYKe TeJsla
['vunoTesa OJHOPOAHOCTH OO6nbeM Tesia 3aroHeH MarepHuaioMm 6e3 TI0p U MyCTOT
KOHCprKLlI/IH BOCCTaHaB/IMBA€T UCXOAHbIe pa3Mephbl U (bOpMy TI0C/1e CHATHUSA BHEIIHUX Harpysok

Ne 9 IlpounTaiiTe TEKCT U yCTAHOBUTE MOC/I€/[0BaTeTLHOCTD
YKakuTe MoC/Ie/[0BaTe/IbHOCTD JIeliCTBUIA TIPH OTIpe/ieNleH|H BHYTPEHHIX CHJT 1 MOMEHTOB METOZIOM CedeHHH

1. 3anmcaTh ypaBHeHHUs paBHOBeCHS];

2. OTOpOCHTB YaCThb CTEPIKHS;

3. Paspe3arb cTep)KeHb MbIC/IEHHO [IOCKOCTBIO, TepreH/IMKY/ISPHOM POJ0IBHON 0CH CTepyKHS;
4. OnpefiennTh BHYTPEHHHE CUIOBBIe (DaKTOPBI;

5. 3aMeHHTb OTOPOLLEHHYIO YaCTh BHYTPEHHUMU CU/IaMH U MOMEHTaMH

Ne 10 INpounTaiiTe TEKCT U YCTAHOBUTE MOC/Ie/|0BAaTeTbHOCTD
YKakuTe Moc/Ie/[0BaTe/IbHOCTD JIeHCTBUI NP PACKPBITUH CTaTHYeCKON Heomnpe/ie/TMMOCTH CHCTEMbBI METOZ,0M CHIT;

1. OnpezieNMTh CTereHb CTAaTUUeCKOH Heompe/e/IMMOCTH;

2. 3anmcarb KAHOHUYeCKOe YpaBHeHHe MeTofia CHJ/I ¥ OTIpeie/IuThb ero K03 QuIeHTs;

3. CocTaBuTh efHUUHYO(ble) cxeMy(bl) ¥ OTIPe/ie/INTh eJMHUUHble BHYTPEHHHE CH/IbI U MOMEHTBI;
4. CocTaBHUTh OCHOBHYIO CXeMY ITyTeM OTOpachIBaHHs JIMIIHKUX CBS3€H;

5. CocTaBUTb IPY30BYIO CXeMy U OIpe/ie/IUTh IPy30Bble BHYTPeHHHe CUJIbI U MOMEHTH;

6. Oripe/ieNTh UTOrOBBIE (peasbHble) BHYTPEHHHUE CHJIbI 1 MOMEHTHI;

7. PelmuTh KaHOHWUECKOe ypaBHEHHe MeTo/ja CUJT ¥ OTIpeZie/TUTh Peakiy OTOPOIIeHHbIX CBsI3eH.

Ne 11 TIpouuTaiiTe TeKCT, BbIOepuTe NPaBU/IbHBINA OTBET U 3alHUILIMTE apryMeHTbl, 000CHOBBIBAOLLMe BIOOD OTBeTa
Ha KakoM U3 NpHBe/IeHHbIX PUCYHKOB BEPHO YKa3aHO pacrpe/ie/ieHHe KacaTe/IbHbIX HaMpsDKeHHUH NPY KPy4eHUn?
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Ne 12 TIpounTaiiTe TeKCT, BbIOepuTe TPaBUIBHBIN OTBET U 3alUIINTE apryMeHTbl, 000CHOBBIBAIOLIIe BBIOOD OTBeTa
3axkoH I'yka B auddepeniyansHoN hopMe IpY pacTsHKeHUH-CKaTHA IMeeT BUJ:
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