





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MEXAHUKA JE®OPMHUPYEMOI'O TBEPAOI'O TEJIA

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:

IICK-13 — criocobHocTs ¢ ucnonb3oBanueM CAD/CAE-TexHos0ornid 060CHOBBIBaThH BLIOOP KOHCTPYKTHUBHBIX
Y cCWIOBbIX cxeM u3fennii PKT, mpoBoguTh pacueThl Harpy>keHusl, MPOUHOCTH U KECTKOCTU 3/IEMEHTOB CUCTEM
PKT, ee y3/10B 1 arperaros

@DOpMHUPOBAHUIO KOMIIETEHIIUI CTy)KHUT [JOCTIKEHHE C/IeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMs:
IICK-13

3HAHUS:

OCHOBHbI€E TIOHSATHS U METO/IbI aHATUTUUECKOM TeOMETPUH, THHeHHOH anrebprl, JuddepeHIaaIbHOro 1
VMHTeTrpayibHOr0 UCUMC/IeHUs; QyHJaMeHTa/lbHbIe TTOHSTHS, 3aKOHbI U TEOPHU COBPEMEHHOM M K/IaCCUUeCKOi
(bU3MKH; OCHOBHbBIE 3aKOHBI €CTeCTBEHHOHAYUHbIX JUCLIMIUIMH B TPOQeCCHOHAIBHOM AesTeIbHOCTH;

YMeHusi:

WCIO/Ib30BaTh MaTeMaTHUeCKyl0 CUMBOJIMKY [/i1 BbIDOKEHHs KOTMYECTBEHHBIX W KaueCTBEHHBIX
OTHOIIIeHHUH 0ObEKTOB; HUCIOJTh30BaTh HABBIKK (DU3UUECKOTO MOZIe/TMPOBAHMUS /IS PeIlIeHHsT TIPUKJIaHBIX 3aau
1o OyayIei crielaabHOCTH;

WHTEpPITPeTUPOBaTh pe3y/bTaTbl M [ie/laTh BbIBO/bI, MCITO/b30BaTh (DHU3HMKO-MaTeMaTHUeCKWH armapar
[UIsl PeIlleHus1 3afiau, BO3HWMKAIOIMX B XOZe Mpo(eCcCHOHaNbHOM [esITeTbHOCTH; YMETh BbIOMPaTh METObI
HCC/Ie/I0OBaHMS;

HABbIKU:

MPUMEHEHUs] COBPEMEHHOTO MAaTeMaTUUeCKOrO WHCTPYMEHTAapus [Jif pellleHWs MaTeMaThueCcKuXx,
(U3UUeCKUX; MMOHATUSIMU (DU3HKH, KOTOPhIE JIe)KaT B OCHOBE BCET0 eCTECTBO3HAHUSA U SB/ISIOTCS OCHOBOM IIst
CO3/IaHUS TEXHUKK; HHCTPYMEHTAapHeM [ijst PellieHusi MaTeMaTHueCKHUX 3a/au B CBOeii 06macTu;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna MEXAHUKA JE©@OPMUPYEMOI'O TBEPJOI'O TEJIA sBisieTcs: AUCLITLIMHOM
yacTH, (popMupyemoii yuacTHUKAMH 00pa3oBaTeIbHBIX OTHOLIEHUH 0/10Ka 1, MporpaMMbl MO/ITOTOBKH 110
HarpasiieHuto 24.05.01 IIpoekmupogaHue, npou3800Cmeo U 3KCnayamayusi pakem u pakemHo-KOCMUUECKux
KOMN/€eKCo8.

CogepkaHue JUCLIUIVIMHEI SBJISIeTCS JIOrThYeCcKuM npogospkenneM aucuuiuind: COITPOTUBJ/IEHVE
MATEPUAJIOB.

CopepXaHve [JUCLUIUVIMHBI SIBJISIETCSI OCHOBOM s ocBoeHusi guctuiuiuH:  JBUTATEJIN
JIETATEJIBHBIX AIIITAPATOB.

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

¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI
MaTeMaTH4yeCKOro aHaiu3a U MOJie/TMPOBaHUs, TeOPeTUUeCKOTO U IKCTIepUMeHTaIbHOT0 MCC/IeJ0BaHus
JI7IsI pellieHUsT MH)KeHePHBIX 3a/iau ITpodeCCUOHaIBHOM eI TeTbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. Beegenne. Teopusi HanpspkeHuit. [TuddepeHiinanbHble ypaBHeHUs pAaBHOBECHS.
Beezenue. Tensop HanpspkeHuit. HarpspkeHust Ha IPOM3BO/IBHBIX TUIOLIA/IKaX. YC/IOBHe Ha
3 6 KOHTYype. [J1aBHbIe TI/IOLa/IKM U IV1aBHble HanpsbkeHust. Haubosbime Kacare/bHbIe 11 8 4 4 3 11
HarpspKeHus, OKTasAprHyeCcKre HarpsoKeHus . H_Iaposaﬂ ¥ IeBMaTOpPHas 4aCTU TeH30pa
HanpshKeHUit.
Pazpen 2. Teopus aedopmanmii. JluHelinble 1 yriossle fedopmaryu. TeHzop gedopmaruii.
3 6 InaBHble gedopmarmn. O6beMHast fedopmariysi.3aBUCUMOCTH MeXAY AedopMaLsamMu 1 1 8 4 4 3 1
nepemelieHusmy (ypaBHeHust Koum). YcioBust Hepa3peIBHOCTH fiedhopmariuii (YpaBHeHUs:
CeH - Benana).
Pazpaen 3. . ®u3nueckne ypaBHeHHsI MeXaHUKH /ie-(OpMHpPYeMOro TBEpAOro Tesia
3 6 (MATT). . 3aBUCUMOCTH MeXy HaNpsDKeHUsSIMU U le(opManiysiMi ZJIst ©30TPOITHOTO TeJla 13 8 4 4 5 1
(06061ieHHBIH 3aKoH I'yKa). PazmuHble hopMbl 3arvcy 06061eHHOro 3akoHa I'yka.
TToTeHumanbHas SHeprus ynpyroi fe-opmanuu. [ToHsATHe 0 TOTEHLMANAX.
Paspen 4. . ITocraHoBKa 3aiauy TEOPUH YNPYTroCTH U NyTH ee peleHus. PeliieHnie B
3 6 nepemelieHusx (ypaBHeHust Jlame). Perenus B HanpsbkeHusix (ypaBHeHust benbTpamu - 10 8 4 4 2 11
Muruesna). CMelaHHble MeTOZbI peteHst. [IpsiMoii 1 06paTHbIIT MeTOZBI pelleHysl.
Paspaen 5. OGiue TeopeMbl TeOPHH YIPYTOCTH U Bap 1e popMy/THPOBKHM 3aa4
3 6 M/TT. Teopema 06 0fHO3HaYHOCTH peLlIeHHs ypaBHeHUI TeopruH ynpyrocti. TeopeMa 10 8 4 4 P 1
KnanelipoHa. 3akoH B3auMHOCTH BeTTi.OCHOBHBIE MOHATHS U3 BaPUALIMOHHOTO MCYUC/IEHHS.
TpuHuune! Jlarparxa, KacTuibsHo, HauMeHbIIMX pabort, I'amunbToHa, Jlarpawka-Zupuxie.
3 6 Paspen 6. IpubmnkeHHbIe BApHALMOHHbIE METOABI pewenust 3afau M TT. Metoapt 15 8 4 4 7 1
Purua — Tumoruenko, BybHoBa-T'anepkuHa u p.MeTo/ KoHeuHbIX 1emeHToB (MKDO).
Paspen 7. Ilnockas 3agaya M/ITT B npAMoOyroabHoi cucTeMe KOOpAHUHAT. . OCHOBHbIe
3 6 ypaBHeHHs1 /11 JByXMepHOH (110ckoit) 3azaun. [1nockas gedopmarus. Ilnockoe 14 8 4 4 6 1
HarpspkeHHOe COCTOsIHYe. PellieHre II0CKO# 3a7jauM MPY MOMOLLM: (DYHKLIMN HarpsDKeHUH
3Opwu; Le/IbIX OIMHOMOB; B TPUTOHOMeTPUYeCcKUX psijax u MKO.
Pa3pen 8. Ilnockas 3apaua M/ITT B nonApHbIX KoopauHaTax. OCHOBHbIe
3 6 ypaBHeHHs. DyHKLMN HanpsbkeH. CocpezioToueHHas CUJIa, TIPUIOXKEeHHas! K rpaHuLie 14 8 4 4 6 12
nosymnnockocty. IlonsgpHo-cummeTpuuHble 3agaun. MKO.
Paspen 9. OcecummeTpuuHas U TpexmepHas 3agaud MJITT. OcHoBHbIe ypaBHeHUs B
3 6 LMIMHAPUYECKHX U CheprUYecKuX CucTeMax KoopAuHat. Cuiia, NPUIoXKeHHast K rpaHuLie 10 4 P 2 6 1
rosy6eckoHeuHOro Tena (3agada byccrHecka). TpexmepHasi 3a/jaua TEOPUH YIIPYTOCTH.
Perenie MKO.
Bcero 3a 6 cemecTp 108 68 34 34 40 100
Bcero no gucuuninHe 108 68 34 34 40 100
3.2. AyANTOPHBIA MPAKTHKYM
N Homep u Oo0nemMm,
o
n/n HaMeHOBaHHUe Tema MNPAKTHYECKOI'0 3dHATUA dyA.
pa3ae/ia JUCHUIVIMHbI JdacoB
Ten3op HanpspkeHU# rpaduueckoe rnocrpoerue.OnpezeneHue
1 Paszen 1. BBefjeHue.  |[VIaBHBIX IJIONIA/IOK U TVIaBHBIX HampspkeHui. Hanbonbiie 4
TEOPI/IH HaHpH)KEHHﬁ. KaCaTeJ/IbHbI€ HallpsSXKeHHWs, OKTa3ApruueCKre HallpsOKeHU . 38,ELBHI/I€
pacueTHbIX cxeMm /13 1
JInHelHbIe U YIJiIOBbBIE ,E[e(l)OpMa]_[I/IH. TEHBOP ,Z[e(l)OpMaL[I/Ii/JI. I'naBHEBIE
7 Pazpen 2. Teopus nedopmaliy. 3aBUCUMOCTb MeXAy Ae@opMaliusiMU U 4
,ELECI)OPMEII_[I/II/I. nepeMerjeHuaMmn (ypaBHeHHe KOLL[I/I). YcnoBsust Hepa3pbIBHOCTU
nedopmanuii (ypaBHeHus: CeH-Benana). Otuet 13 1.
Pazgen 3. .
dusHUecKue 3aBUCUMOCTU MeXAy HallpsoKeHUsAMU U ,Z[E(bOpMaLlI/IHMI/I AJId
M30TPOIHOTO Tesia (06001 eHHBIH 3akoH ['yKa). Pa3nuuHble hopmbl
YPpaBHEHNA ME€XdHUKU
3 e-hOpMHpYEMOro 3anucy 060011eHHoro 3akoHa ['yka. [ToTeHManbHas SHeprust 4
fBep,qoro Tgna ynpyroii fecdopmanyu. [ToHsiTHe 0 oTeHIManax. 3afaHue
acueTHOM cxembl 3Tara 13 1
(MITT). P A
Pasgen 4. .
Peinienvie B rnepemMerjeHusax (ypaBHEHI/Ie HaMe).PELHEHI/IH B
ITocTaHoBKa 3aziaun
4 HanpspkeHUsx (ypaBHeHUs Benbrpamu - Mutuena). CMeliiaHHbIe 4
TE€OPpUH YyIIpYyroCTu U o o
MeTO/bl peleHus. HpHMOI/I n 06paTHbII/I MeTO/bl pelIeHu .
IIyTH ee pelIeHusd.
5 |Pa3gen 5. O6ume Teopema 06 0ZIHO3HAaYHOCTH PeIlIeHHs YPaBHEHUH TeOpUH 4
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TeopeMbl TEOPHH
YIPYTrOCTH U
BapHallMOHHbIE
(hopMy/TUPOBKM 3afiau
MATT.

ynpyrocTty. Teopema KianelipoHa. 3akoH B3aumMHoCTU bertu.
OcHOBHBIe IOHATHS U3 BapUALIMOHHOTO Mcunc/ieHus. [IpuHIunb!
Jlarpanska, KactunbsiHo, HaumeHbIuei paboTel, ['aMUIBTOHa,
Jlarpanxa-upuxiie.

Paspen 6.
A Mertoabl: Putiia — TumorieHko, ByoHoBa-T"anepkuHa u p. Metof,
[TpubmixeHHbIE
6 KOHeuHbIX 371eMeHToB (MKD). Metonuku pacueToB, aHaau3 4
BAPHALIMOHHDBIE METOABY o o 1 raTos, T adukoB, odopmiierue [13 2
petenus 3agad MITT. pesy TP ’ P )
. OCHOBHbIe ypaBHeHUs [i/Is IByXMepHOH (TIIOCKOM) 3ajjau.
Pazpen 7. Ilnockas yP AL ABYXMED ( ) 33,
saziaua MITTT B [Tnockast nedopmarius. [I10cKoe HarpspKeHHOe COCTOsTHUE. PellieHue
7 A N TIJIOCKOM 3aZlauu TIPY TIOMOIIU: (PYHKIMY HaMpsDKeHUN DpH; LesTbIxX 4
MPSIMOYTOJIbHOM
TIOJIMHOMOB; B TPUTOHOMeTprYeCcKux psagax 1 MKDO. Pacuer u
crcTeMe KOOpAUWHaT.
odopmnenue /13 2
Pazgen 8. ITnockas .
sagaua MITTT B . OcHOBHbIe ypaBHeHUst. @YHKIUM HarpsbkeHU. CocpeioToueHHas
8 A Cua, TIPUIoyKeHHast K TpaHuIle MoyIiockocTu [TonspHo- 4
TIOJISIPHBIX
cuMMeTpuuHbIe 3agaun. MKD3. Pacuet u odopmnenue 13 3
KOOpAUHATaXx.
Pazpen 9. OcHOBHBIE YpaBHeHUs B [IWIMHIPUUECKUX U ChepriyecKrX CUcTeMax
9 OcecummeTpuuHasg U |koopauHat. Cusia, IPUIOKEeHHast K TPaHUIIe T01y6ecKOHeUHOro Tesia 9
TpexMepHasi 3aZjauu (3agaua Byccunecka). TpexmepHas 3a/iadua TeOpUU YIIPYTOCTH.
MATT. Pewienrie MKD3.
Bcero 3a 6 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe Oo0nemMm,
Cojiep>xaHue yueOHOro 3a/jaHus
n/n pa3jesna JUCHUNIUHBI 4acoB
W3yueHue ripeslyCMOTPEHHBIX MPOrpaMMOi AUJaKTUUeCKUX
1 e/IMHUI] 110 KOHCITeKTaM JIeKL[Ui 1 peKOMeHAyeMo 1
Pasgen 1. Beenenue. Teopusi  |/IdTEparype.
HarpsDKeHWH. I'paduueckoe mocTpoeHue ¥ aHAIUTHYECKOe pellieHre
2 I7IaBHBIX HaMpsbKeHul TeH3opa. HAWBYyanbHast pacyeTHast 2
cxema 13 1
W3yueHue ripesyCMOTPEHHBIX MPOrpaMMOi AUJaKTUUeCKUX
3 e/IMHUI] 110 KOHCITeKTaM JIeKI[Ui 1 peKOMeHAyeMoi 1
Paspen 2. Teopus Jreparype.
nedopmariiii. I'padrueckoe rocTpoeHre U aHaIUTHUECKOe pellieHHe TI0s
4 HanpsDKeHWH TOHKOM I1acTUHBL. IHAMBHUIyaibHas pacueTHast 2
cxema 13 1
Pa3pen 3. . dusnueckue
c  |YPaBHEHHs MEXaHWKH jie- 3aJjaHue rpaHUYHBIX YCJIOBUM U Harpy30K, aHAIUTUYECKOe 5
thopmupyemoro TBepzoro tena |pemenue 13 1
(MATT).
Pasgen 4. . TTocTaHoBKa W3yueHue nipe1yCMOTPEHHBIX MPOrPaMMOM AUJaKTHYECKUX
6 [3aJaud TeOpUM YIIPYrOCTU M |[eAUHMUL] 10 KOHCIIEKTaM JIEKLIUM U peKOMeHAyeMOon 2
MyTU ee pelleHusl. JTeparype
Pasgen 5. O6Iire TeopeMsl .
TEODIH VIIDVIOCTH I N3yueHue mipe/lyCMOTPEHHBIX MMPOrPAMMOM AUJAaKTHUE CKUX
7 PHHM yIIPY eIHULI 110 KOHCTIeKTaM JIEKI U PeKOMeHIyeMoi 2
BapHal[MOHHbIE TATEDATYDE
¢hopmynrpoBku 3agady MATT. patyp
3ajlaHue CTepP>KHEBOM OAJIKU, HarpyKeHHOH MPO/[0/IbHOM
Pazgen 6. IIpubavKeHHbIE an cTep o » Harpyx POA
Harpy3koil. [To/iHbINM LMK/ pacyeTa Ha IPOYHOCTb METOZ,OM
8  |BapuaLMOHHBIE METObI 7
KOHEeUHBIX 3/IeMeHTOB. PacueTsl, aHau3 pe3y/ibTaToB,
perenus 3agad MITT.
odopmnenue /13 2
N3yueHue nipelyCMOTPEHHBIX MPOrPaMMOM AUJaKTAYE CKUX
9 eIMHULI 110 KOHCTIeKTaM JIeKLIUM U peKOMeH1yeMoi 3
Pasgen 7. Ilnockas 3amaua nﬁTep:Type 1 P Ay
MATT B npsiMOyTro/IbHOU D = =
CHCTeMe KOOp/IHHAT. erieHue MIOCKOH /M 0CeCMMeTPUYHOH 3a/aun,
10 Harpy>kKeHHOW pacripeie/ieHHbIMU cusiaMu. PacueT Ha 3
npouHoctb MK3, ananu3 pesynsraroB, odopmierue 13 2
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11 |Pa3gen 8. [1nockas 3ajjaua
MITT B nonispHbBIX
KOOpJMHaTax.

W3yuenne mipeyCMOTPEHHBIX TIPOTPaMMON AUJAKTHUE CKAX
eIUHULI 110 KOHCTIeKTaM JIeKLIUM U peKOMeH1yeMOou

JTeparype

Pemienvie 06beMHol 3aaunt M TT metomom K3.

12 Odopmiienne [13 3 3
Vi3yuyeHue npelyCMOTPEHHbBIX IIPOrPaMMOM AUJaKTHYe CKHX
13 |Pasgen 9. OcecMmeTpryHas |eJMHUL] 10 KOHCIIEKTaM JIeKL[Ui U PeKOMeHlyeMoi 3
U TpexmepHas 3agaun M/ITT. |MTepatype
14 CoctaBnenue otueta 1o /13 3 3
Bcero 3a 6 cemectp 40
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJEJIN CEMECTPA
123 4 |5| 6 |7 9 |10(11|12|13|14 15| 16 17
6 a3 | Ap 3| 4p P Bonp.ud.3au, gud. 3au.

YcnoBHbIE 0003HAUEHUS:
P — nauarHocTUueckasi paboTa;
3 — nomaiiHee 3a/iaHue;

Bomnp.Iud.3au — Bonpock! K AnddepeHIIMPOBAHHOMY 3aueTy;
mud. 3au. — auddepeHIPOBaHHBIMN 3a4erT.

TeKyIHil KOHTPOJIb YCIIEBAEMOCTH CTY/IeHTOB TIPOBOJJUTCS B TUCKPETHBLIE BpEMeHHbIE UHTEePBAJIb B
cnenyrommx dpopmax:

JTMarHoCTUYeckKas pabora;
JlOMalllHee 3a/laHMe;

BOMPOCHI K M (epeHI[IDOBaHHOMY 3aueTy.

IIpomexxyTouHas arrecranusi IIPOBOJUTCS B (hopMax:

muddepeHIMPOBaHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. U. ®eopocees. . Conporusienre Marepuanos. M.: Usa-so MI'TY um. H. 3. baymana, 2018, 28 3k3.
2. E. T. Makapos. . Conpotusnenue marepuanos. CI1I6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2020,
192 3k3.

5.2. [ononuuTe/bHas MTeparypa 1o AUCLUILIIVHE:
He Tpe0dyeTcs.

5.3. [lepuoguueckue U3gaHust:
He TpeOyroTCS.

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

1. https://urait.ru/bcode/472364 — CornpoTHB/IeHUe MaTeprasoB C UCII0/Ib30BaHNEM BbIUMCUTENTBEHBIX
KoMI1IeKCOB — OOpa3oparesibHas ryiatdopma «HOpait». [Ijish By30B U CCY30B.;
2. http://library.voenmeh.ru/ — ®yHnaamenTtanbHas bubnuoreka BI'TY « BOEHMEX» um. I.®. YcTrHOBA.

CorpeMeHHbIe MpodeccroHambHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 37ekrpoHHas 6ubamoTeka Poccutickoro doHza
(byHIaMeHTalbHBIX UCC/Ie0BaHMUIA.

VHdopmaLMoHHbIe CIIPaBOYHBIE CHCTEMBI:
1. Texakcriept — ViHbOpPMaLMOHHBIN TIOPTal TEXHUYECKOTO perynvpoBanusi: HopMmel, paBuia, CTaHAApThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] TOCTos
cobcrBenHoii reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynerantIntoc- nH(opMaliMoHHbI [TOpTa IpaBoBOM MH(POPMALUH.
5.5. ITporpamMmHOe obecrieueHue:
1. Ansys Multiphysics 2017 Teaching Advanced.

5.6. H(dopmaloHHbIe TeXHO/IOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY « 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. Ansys Multiphysics 2017 Teaching Advanced.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MEXAHUKA JE©®OPMUPYEMOI'O TBEPAOI'O TEJIA

AnHoTanusa paboueii nporpaMMsl

Ouctuminia MEXAHUKA JE®@OPMUPYEMOI'O TBEPAOI'O TEJIA sBnsieTCs AUCLUILIAHOU
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKH T10
Harpapyienuto 24.05.01 IIpoekmupoeaHue, npou38o0Cmeo U 3KChIyamayus paxkem U pakemHO-KOCMUUECKUX

Komnaekcog. [ucturiHa peanmu3yercss Ha (Qakynerete E  Opykue u cuctembl Boopykenuss BI'TY
"BOEHMEX" um. [I.®. Ycrunosa kadeapoit E7 MEXAHUKA JESGOPMUPYEMOI'O TBEPJOI'O TEJIA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-13 crioco6HocTh ¢ ucnonb3oBaneM CAD/CAE-TexHOMOrH 000CHOBBIBATH BHIOOP KOHCTPYKTHBHBIX U
cunoBbIX cxeM u3genuii PKT, npoBoguThk pacueTbl Harpy>keHusl, IPOYHOCTH U >KECTKOCTHU 3JIEMEHTOB CHUCTEM
PKT, ee y3/10B u arperaros.

ConepkaHre [UCLIATUIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBS3aHHBIX C TIOCTAHOBKOM WM pelleHreM
TPOYHOCTHBIX 3a/Ia4 MeXaHWKH IIPY YTIPYTOM TTOBe/[eHUN MaTepPHUasioB.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTYZeHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e JOMalllHee 33/]aHue;
e BOMPOCHI K ArddepeHIIMPOBaHHOMY 3aueTy.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenta (40 u).
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TEXHOJIOI'U A ®O

IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
MEXAHUKA JE®OPMUPYEMOI'O TBEPAOI'O TEJ/IA

PMbI OBYYEHIA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,

OTBeZIEHHBIX 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 Pexkomenjyemas imTeparypa prn?;NéKOCTB’
Pazpen 1. Beepenue. Teopusi HanpsOKeHUH.
N3yueHue ripeyCMOTPEHHBIX POrPaMMOK B. 1. ®eopockes. .
IUaKTUYeCKUX eJUHUL] [T0 KOHCIIEeKTaM JIeKLIUH 1 ConpoTuB/iesne mMarepnajios: M. 1
DEKOMEH/IyeMOii TUTepaType N3p-Bo MI'TY um. H. 3. baymaHa,
) 2018 (8)
I'paduueckoe mocTpoeHe U aHAIUTUUECKOe pellleHne E.T. Maxapos. . ConpotuB/iextie
pot P marepuanos: CI16.BT'TY
[VIaBHBIX HaNpsUKeHUU TeH3opa. VIHavBuayanbHas "BOEHMEX" um. JI. ®. YcTurosa 2
pacueTHasi cxema /13 1 2020 (1 3'4 5 9 '20) ’

Wroro no pa3geny 1 3
Pa3pen 2. Teopusi pedopmanmii.

N3yuenue rpesycMOTpeHHBIX TIPOTPaMMOi
MUJAKTUUeCKUX eIUHUI] TI0 KOHCIIEKTaM JIeKLIUA U E. I Makapos. . ConpoTuB/ieHre 1
peKOMeHZyeMOU JIuTeparype. Marepuajios: CI16.BT'TY
I'paduueckoe mocTpoeHre 1 aHaauTuueckoe pemenre | BOEHMEX" um. [I. ®. YcTHHOBa,
T0JIs1 HaTIPsDKeHUM TOHKOM Ty1acTHHBL. MIHAUBUAYanbHast 2020 (1,3,4,5,9,20) 2
pacuetHas cxema 13 1

Wtoro no pa3neny 2 3

Pazpen 3. . ®u3nueckne ypaBHeHUs MeXaHUKH fe-(opmupyemoro TBepaoro Teaa (MITT).

3azaHue rpaHUYHBIX YCJIOBUH U Harpy3oK,

E. I Makapos. . ConpoTyB/ieHre
marepuanos: CI16.BT'TY

aHa/MThueckoe pertenue 13 1 "BOEHMEX" um. [l. ®. YcTuHOBa, >
2020 (1,3,4,5,9,20)
Wrtoro no pasgeny 3 5
Paszpen 4. . [TocraHoBKa 3a/iauy TeOPUH YIIPYTOCTH U IyTH ee pelleHus.
N3yueHue ripeyCMOTPEHHBIX POrPaMMOK E. T. Makapos. . ConporuB/exue
. Marepuasios: CIT6.BT TY
AMZIAKTHYECKNX eMHHUL| 110 KOHCIIEKTaM JIeKLiiH 1 "BOEHMEX" im. JI, ®. YeTuHOBa, 2
pPeKOMeH/lyeMOU JIuTepaType 2020 (20,21)
Wrtoro mo pazgeny 4 2

Pa3pen 5. O0ujue TeopeMbl TEOPHH YIPYrOCTH U BapHaloHHbIe (opMy/IupoBKH 3ajau M/ITT.

N3yuenue ripefyCMOTpeHHBIX TIPOTPaMMOA

E. I. Makapos. . ConpotusieHue
marepuasos: CI16.BI'TY

Harpy3koil. [To/HbI LMK/ pacueTa Ha MPOYHOCTh

IUAAKTHUeCKUX eJUHUL] TT0 KOHCIIEKTaM JIeKIUH 1 "BOEHMEX" um. [T, ®. YeTuHosa 2
PEKOMeHAyeMOU TuTepaType 2020 (’20 '21)' ’
Wrtoro no pasgeny 5 2
Paspen 6. IIpuémmkeHHbIe BApHALMOHHBIE MeTOABI pemnenusi 3agad M/ITT.
3ajaHKe CTeP>KHEBOM OaJiku, Harpy>KeHHo# npogosbHoi | E. I. Makapos. . ConpoTUB/IeHne 7

Marepuasios: CI16.BT' TY
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MeTO7I0OM KOHEUYHBIX 371eMeHTOB. PacueTsl, aHanmm3
pe3ysbTaroB, opopmienue 13 2

"BOEHMEX" nm. 1. ®. YcTHHOBA,

2020 (20,21,22,23)

Wroro no pasgeny 6 7
Paspen 7. Ilnockas 3agaya M/ITT B npsiMoyro/ibHOMN cHCTeMe KOOpP/JUHAT.

W3yuyenne npesyCMOTpeHHBIX IPOrpaMMOM
JM/IAKTHYECKUX @JIHAL TT0 KOHCTIeKTaM JeKIH 1 E. . Makapos. . ConpoTuB/ese 3
DEKOMERAYEMOU JiHTep aType = Mmarepuasnos: CI16.BI'TY
Pemmenue TITIOCKOH MJTH OCeCHMMETPHYHOH 33/auH, "BOEHMEX" um. [ ®. YCTHHOBA,
Harpy>keHHO! pacIipeZie/ieHHBIMU CHaMH. PacueTr Ha 2020 (9,21,23) 3
rpouHoctb MKD3, aHamu3 pe3ynbraToB, oopmiieHue /13
2

Wroro no paspeny 7 6

Pa3pen 8. Ilnnockas 3agaua M/ITT B nosiApHBIX KOOPAMHATAX.

N3yuenue ripefycCMOTpPEHHBIX TIPOTPAMMOA 5 E. T. Makapos. . ConpoTHB/ieHye
AM/IAKTHYECKHX eHHLY 110 KOHCTIeKTaM JIeKLMH 1 warepranos: CII6.5ITY 3
DEKOMEHAYCMOM JIMTEpAType "BOEHMEX" um. [I, ®. YcTuHoE,
Perienue o6wemHoi 3agaun MITT metogom KO. 2020 (9,22,23) 3
Odopmnenne 13 3

Wroro no pa3zeny 8 6

Paszpen 9. OcecummeTpuuHasi 1 TpexMepHast 3agauu M/ITT.

N3yuenue npeyCMOTpPEeHHBIX TPOrpaMMOK E. I'. Makapos. . ConpoTuBieHue
IUIaKTUUeCKUX eJIMHUI] TI0 KOHCIIeKTaM JIeKLUN U Mmarepuasos: CI16.BI'TY 3
peKoMeHAyeMOU uTepaType "BOEHMEX" um. [I. ®. YcTHHOBa,
Cocrasnenue otdeta o /13 3 2020 (9,22,23) 3

Wroro mo pa3zeny 9 6
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MEXAHUKA JE®OPMUPYEMOI'O TBEPJOI'O TEJIA

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

e BONPOCHI K ArdepeHIIIPOBaHHOMY 3aueTy;
e JOMalllHee 3a/]aHue;

e muddepeHITMPOBAHHLIN 3aUeT.

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.

Bonpocs! k guddepeHurpoBaHHOMY 3aueTy
BapuaHThI TeCTOBBIX BOTIPOCOB pa3MelleHbl B coctaBe Y MK no gucuunivite

JlomaiiiHee 3a/jaHue
I3 1-3 — cjaua JoMaITHUX 3ajaHui

Kputepun orieHUBaHUS JOMAIIHUX 3aJaHUM.

OtMmeTKa "0oT/IMYHO"

IloMailiHee 3a/jaHue BBITIOJIHEHO B TIOTHOM 00beMe ¢ cob/ozieHreM HeoOXoAMMOM M0 C/Iel0BaTeIbHOCTH.,
OOyuatoruecs paboTau MOJTHOCTBI CAMOCTOSTE/TLHO: TIOA00paiyu HeoOX0[UMbIE [I/Is1 BHITIOJTHEHUS
Tpe/jiaraeMbiX pab0OT UCTOUHMKY 3HAHWH, TT0Ka3a/Ii HeoOX0ArMbIe TEOPETUUECKUE 3HAHUS, PAKTUUECKUE
yYMeHHUsI U HaBbIKU.PaboTa oopmMieHa aKKypaTHO, B ONTUMA/IbHOM /iJ1s1 (PUKCalu pe3yisTaToB opMe.

Otmetka "xopouo”

[IoMallHee 3ajlaHie BbIIO/IHEHO CTyAe€HTaMU B [10JTHOM 00beMe U CaMOoCTOsITe/IbHO. J]oIycKaeTcsl OTK/IOHEHHe
0T HeoOXOJUMOM TI0C/IeZI0BaTeIbHOCTH BBITIOJTHEHUS], He BIMSIOIIee Ha MPaBUIbHOCTb KOHEUHOTO pe3y/ibrara
(nepecraHoBKa [TyHKTOB TUIIOBOTO I1JIaHa, [10C/Ie/;0BaTeIbHOCTh BITIO/IHSIEMBIX 3a/JaHHH, OTBETHI HA BOIIPOCHI).
Vcrionb30BaHbl yKa3aHHbIe HCTOYHUKY 3HaHUNA. PaboTa rokasasa 3HaHHe OCHOBHOTO TEOPEeTHUEeCKOTO
Marepuasna U OB/la/ieHre yMeHUsIMU, He0OXOJMMBIMH JIJIsI CAMOCTOSITe/TbHOTO BBITTOJTHEHUsT pabOThI.
JloryCKaroTCsi HETOYHOCTH M HeOPEKHOCTh B 0pOPM/IEHUH Pe3y/IbTaToB pabOThI.

OTtMmeTKa "y[0B/1eTBOPUTE/IBHO"

[omarliHee 3afaHue BITOJHEHO BBINOIHEHO U 0()OPMIIEHO C IIOMOILIBIO Npernojasaress. Ha BeironHeHne
paboTkI 3aTpaueHO MHOTO BpeMeHH (flaHa BO3MOKHOCTS JjofieniaTh paboTy Aoma). CTyzieHT roKasas 3HaHUsI
TEOpeTUUeCKOro MaTepHara, HO UCIIBITHIBAJ 3aTPyAHEeHHs TIPH CaMOCTOSITe/TbHOM pabore.

OtMeTKa "Hey[0B/IeTBOPUTE/ILHO"

BricTaBisieTcs B TOM Cjlyuae, KOIZia CTyZeHT OKa3asiCs He IT0ArOTOBJIEHHBIM K BbIITOJIHEHUIO 3a/jaHusl.
[TonyuyeHHBIe pe3y/bTaThl He MO3BOJISIOT CZe/IaTh IIPaBU/IbHBIX BBIBOZLOB U MOTHOCTBIO PACXOAATCS C
TOCTaB/IeHHOM 1ienbio. OOHapysKeHO TI0X0e 3HaHHe TeOPeTHUeCKOro MarepHasa U OTCYTCTBHE HeOOXO[UMBIX
YMEHU.

JuddepennupoBaHHbIil 3a4eT

OOyuatoluiics IMeeT TMPaBo Ha MO/yYeHHe MUHUMATLHOMN MOJIOKUTETHHOM OLIEHKY MPY YCIOBUN
YCITEIITHOTO MPOXOXKAEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUECKOU PaboThI B
COOTBETCTBUH C TpadmKoOM pa3zena 4.
Iuc. 3aueT MPOXOAUT B TECTOBOM (hopMe U BKJIFOUAeT B ce0si OTBEThI Ha TeopeThdeckue Borpock (30 miT. ).
Kax/1p1ii BepHBIM OTBET olleHUBaeTcs B 3 Oasuia. OlieHKa CK/IaZIbIBAETCs 10 KOJTMUECTBY 0asioB, MOTyUeHHbIX
3a OTBETHI Ha TECTOBBIE BOMPOCHI.
[TepeBoy 6a/UTBHOM IIKA/BI B TPAAULMOHHYIO CUCTEMY OLIEHUBAHHUSI
Bbanner O1jeHKa 110 HOpMaTHMBHOM I1TKasie
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76 - 90 3auTeHO-0T/IUYHO

55 — 75 3auTeHO-X0pOoLIOo

30 - 54 3auTeHO-Y/I0B/IeTBOPUTEJILHO
MeHee 30 He 3auTeHO
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Bonpocs! K
3 6 52?2:11};;[3?;};:;}& 11 8 4 4 3 11  |guddepeHppoBaHHOMY
P P ) 3a4eTy
JomaiHee 3azaHue,
3 6 Paspen 2. Ttiopml 1 8 4 4 3 1 Bormpocs! K
Aedopmanuii. nubdepeHIMPOBaHHOMY
3aueTy
Pazpen 3. . dusnueckue Bormpocs! K
3 G |YPABHEHMS MeXaHMKH fe- | o 8 4 4 5 1 b bepeHIMpOBaHHOMY
¢hopmupyemoro TBepaoro 3auery,
Tena (MATT). [omartiHee 3aiaHye
Pazpgen 4. . [TocraHoBKa Bonpocs! K
3 6 [3agaum Teopuu ynpyroctu | 10 8 4 4 2 11  |muddepenippoBaHHOMY
U IYTH ee peleHus. 3aueTy
Pazpen 5. O0uue TeopeMbl
TeOpPUH YIIPYTrOCTH U Bomnpocki k
3 6 |BapuanOHHBIE 10 8 4 4 2 11  |muddepenipoBaHHOMY
¢opmynmpoBkH 3agau 3aueTy
MATT.
Pazpen 6. IIpud/ImxeHHbIE n (beB;):pIiCZI I; o
3 6 |BapuanMOHHBbIE METOAbI 15 8 4 4 7 1m A p 3a]flelr")yB HHOMY
peiuenud 3agau M/ITT. ToManmsee 3azanue
Pa3pen 7. Ilnockas 3ajaua ud cbeB(eJSPECZ:;HHOM
3 6 [MATT B npsaimoyrosibHON | 14 8 4 4 6 1A p 3a]tllep y
cucreMe KOOpPAHHAT. Y
[omaitiHee 3ajaHue
Pa3pen 8. Ilnockas 3ajgaua nb q)eB:Il;pI(/:C](:;IBKHH y
3 | 6 MATT B noaspHbIX 14 8| 4| 4 6 12 |[AMOOP aa’flep aHHOMY
KOOp/JWHATax. Y
JomaliiHee 3aianue
Paspen 9. Bormpocs! k
3 6 OcecuMMeTpUYHasI U 10| 4 5 5 6 1 b depeHIIMPOBaHHOMY
TpexMepHas 3a/jauu 3auery,
MATT. JomalliHee 3aanue
Bcero 3a 6 cemecTp 108 | 68 | 34 34 40 100
Bcero no AucIuIIAHEe 108 | 68 | 34 34 40 100
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