





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI, IUHAMUKA ¥ ITPOYHOCTHh KOHCTPYKIIUH JIA

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 — crocobHOCTE TIPUMEHSITb eCcTeCTBeHHOHAay4yHble U OOLjerH)XKeHepHble 3HaHUs, MeTOZbl
MaTeMaTU4yeCcKOro aHajgu3a U MOJe/UpOBaHMs, TeOPETUYeCKOr0 M 3KCIIepUMeHTalbHOro MCCAeoBaHUS B
rpoeccoHaNBEHON JesiTe/IbHOCTH

OIIK-6 — cnocoOHOCTh aHANMW3WPOBATh, CHCTEMAaTHM3MpoBaTh U 0000mmaTh WHGOPMALMI0 O COBPEMEHHOM
COCTOSIHMU U TIepCIIeKTUBAX pa3BUTHS OTPac/y JABUraTeeCTPOeHHs U SHepreTHYeCKOM TeXHUKH

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUS:

Ha YPOBHE TIpe/ICTaB/IeHUI: OCHOBHI UNC/IEHHBIX METO/IOB; OCHOBHBIE 3aKOHBI (PU3UKWY;

Ha YpOBHe BOCIPOU3BEJEHNS: METOJAbl MOJETUPOBAHUS TPOLIECCOB, B KOTOPBIX WMEET MECTO
B3aMUMO/IeMCTBHE U B3aMMOBJIMSIHIE TIPOL[eCCOB pa3/InyHON (hri3urueCcKOM MPHUPO/ALI;

Ha ypOBHE TIOHUMAHUS: TIPUHLIATIBI TIPUMEHEeHHs] COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOIOTHH B HaykKe
Y TIpeJIMETHOH [1eSITeTbHOCTH;

YMEHUsL:

TEOPEeTUUECKHE: CTPOMTh MaTeMaThueckue Mofend (U3NYeCcKUX SIBJIEHWM, XUMHUECKUX TIPOIeCCOB,
9KOJIOTUYECKUX CHCTEM; WCII0/Ib30BaTh MaTeMaTUUeCKU arnrapat W WHGOPMAlMOHHBIE TEXHOJOTMU TIpU
W3yUeHUH eCTeCTBeHHOHAYYHBIX JUCLIUTIIVH;

TpaKTHYeCKHe: MPOBOAUTh (PU3NYECKUN U XUMHUYECKWH SKCITEPUMEHTHI, aHaIM3UPOBaTh Pe3y/bTaThl
9KCIIEepPUMeHTa C TIPUBJIEYeHUEM METO/IOB MaTeMaTU4YecKOW CTAaTUCTUKA W WH(OPMAIMOHHBIX TEXHOJOTHH;
WCMO/b30BaTh ~ MaTeMAaTHMUeCKUM  ammapaT W WHQOPMAlMOHHBbIE  TEXHOJOTMH  TPH  W3YyUeHWUH
€CTeCTBeHHOHAYYHbIX /IUCIUIUIMH; paboTaTh Ha KOMIbIOTepe (3HaHWe OIMEPAlMOHHOM  CUCTEMBI,
WCTIO/Ib30BaHHE OCHOBHBIX MaTeMaTHUeCKHX TMpOrpamm, MporpaMM OTOOpakeHWs pe3y/bTaToB, MyOJIUKaIluy,
TOKCKa HHGopMaIuu uepe3 VIHTepHeT);

HABbIKU:

BIaJIeHNs] OCHOBHBIMU aHA/JIMTUYECKUMH W UYWUC/IEHHBIMA MeTOZIaMHU pellleHdsl anreOpandeckux u
IUddepeHIUaIbHbIX YPaBHEHUH U UX CUCTEM; 0CHOBHBIMU METO/JAMU TEOPETUUECKOTO U KCIIEPUMEHTATBHOTO
ucceoBaHus (pU3NUeCKUX W XUMHUUECKUX SIBJIEHUH, MeToJaMM TOMCKa W 00paboTKM WH(OpMAaIMU Kak
BPYYHYIO, TaK U C IPUMEHEHUEM COBPEMEHHBIX UH(POPMAI[MOHHBIX TEXHOJ/IOTHHM.

OIIK-6

3HAHUS:

Ha YPOBHe TIPe/ICTaB/IeHUI: 0CHOBBI UMC/IEHHBIX METOZIOB; OCHOBHBIE 3aKOHBI (DU3UKH;

Ha YpOBHE BOCTPOW3BE/EHUS: METOAbl MOJE/NUPOBaHUS TIPOIIECCOB, B KOTOPHIX WMEeT MeCTO
B3aMMO/IeHICTBYE ¥ B3aUMOBJIUSIHUE TTPOLIECCOB PA3/IMYHOM (Pr3HrueCKON PUPO/IBI;

Ha ypOBHE TIOHUMaHUSL; TIPUHIUTIBI TIPUMEHEeHUs COBPEMEHHBIX MH(POPMAI[MOHHBIX TEXHOJIOTHI B HayKe
Y TIPeIMETHOM JIeATETbHOCTH;

YMeHuUsi:

TeopeTHUUeCKHe: CTPOUTb MaTeMaTHUecKue Mofend (pu3ndecKux sB/eHWH, XUMHUECKHX TpOLeCCOB,
9KOJIOTUYECKMX CUCTEM; HCIIO/b30BaTh MaTeMaTWUYeCKUd ammapat U WHGOPMAaI[UOHHbIE TEXHOJIOTWH TPH
W3yUYeHUH eCTeCTBEHHOHAYUHBIX JUCIUILIHH;

MPAKTUYECKUE: TIPOBOAUTL (DU3UUECKUN M XUMUUECKUM SKCIIEPUMEHTHI, aHaTM3UpPOBATh Pe3y/IbTaThl
SKCIIEPUMEHTa C TIPUB/IEUEHUEM METO/IOB MaTeMaTUUeCKOM CTaTUCTHKU W WH(OPMAI[MOHHBIX TEXHOJIOTHIA;
WCITIO/b30BaTh ~ MaTeMaTHMUecKWid — anmapar Y WHQOPMALMOHHBIE  TEXHOJOTWH  TIPH  U3yUeHUH
€CTeCTBEHHOHAYUHBIX  [JUCLMIUIMH; paboTaTb Ha KOMIbIOTepe (3HaHWE OMeparvoOHHONW  CHUCTEMBI,
WCII0/Tb30BaHUE OCHOBHBIX MAaTeMaTHUeCKUX MPOrpaMM, MPOrpaMM OTOOpPa)KeHWs pe3yJibTaToB, MyO/TUKaliy,
MovcKa nHdopMariyu uepe3 MIHTepHeT);

HABbIKU:

B/IQJIeHUs] OCHOBHBLIMU aHA/IUTHUYECKUMU W UYWUCTEHHBIMA METOJaMH peIIeHUs anreOpanvyeckux |
IuddepeHIMaNbHBIX YPaBHEHUHM U UX CUCTeM; OCHOBHBIMH MeTOZ,aMH TeOPeTHUeCKOro 1 SKCIIepUMEeHTaTbHOTO
vccneoBaHus (PU3NYeCKUX W XUMWYECKUX SIB/IEHWH, MeToflaMM TOWCKa W 00paboTKu WHQOpMalyu Kak
BPYUYHYI0, TaK U C IPUMEHEHUEM COBPEMEHHBIX MH(MOPMAI[UOHHBIX TEXHOIOTHH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuctunmuaa OCHOBBIL, IMHAMMKA U ITIPOYHOCTH KOHCTPYKIIU JIA sBnsercs
JTUCLIUTUTUHOM 00s13aTe/IbHOM YacTu 6;10Ka 1 mporpaMmbl MO[rOTOBKY M0 HamnpaeieHuto 24.03.05 /lsueamenu
Jlemame/bHbIX ANNApamos.

CogepkaHue JUCLIMIVIMHGI SBJSIeTCS JIornyeckuM npogospkenueM aucuuiuivd: COITPOTUB/IEHVE
MATEPUAJIOB, BBEJEHUWE B CIIEITUAJIBHOCTD.

CopepXaHvie IUCLIMIIIMHBI  SIBJIAETCS  OCHOBOM i ocBoenusi guciuruiid: UYWCJ/TEHHOE
MOJE/IMPOBAHUE B APKT, MOJAE/TMPOBAHWE BBICOKOVMHTEHCHUBHBIX ITPOITECCOB.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTeMaTH4yeCcKOro aHa/iv3a U MOZlelIMpOBaHus, TeOPETUYECKOTO 1 SKCIIePUMEeHTa/IbHOIO UCC/Ie/JOBaHHUS B
rpodeccroHanLHON JesiTeIbHOCTH

¢ OIIK-6 — CriocobeH aHa/IM31MPOBaTh, CUCTEMATHU3UPOBaTh U 000011aTh HHGOPMALIHIO O COBPEMEHHOM
COCTOSIHWU U TIepClieKTUBax pa3sBUTHsI OTPAC/IU ABUTaTe/IeCTPOeHUsI U SHepreTHyeckol TeXHUKU

¢ YK-1 — CrniocobeH oCyIIecTB/STh MOUCK, KPUTHUECKHN aHau3 U CHHTe3 WHPOPMALH, TIPUMEHSITh
CUCTeMHBIY TOAXO0[, A/1S1 pellleHus T0CTaB/lIeHHbIX 38734

¢ YK-6 — CrniocobeH yTipaB/siTe CBOMM BpeMeHeM, BEICTPauBaTh U Peanrn30BLIBATE TPAEKTOPHIO
CaMopa3BUTHsI Ha OCHOBe TIPUHLIUTIOB 00pa30BaHuUsl B TeueHWe BCel )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme
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Pazpen 1. O6ujas XxapakTepHCTHKA NPOLIECCOB CONPOBOXK/AAIOIIUX padoTy
3 6 KOHCTPYKI{uH. CoBpeMeHHOe COCTOsSIHUe CPe/ICTB U MeTO/|0B MaTeMaTH4yeCKoro u 3 1 1 0 2 5 5
(h131UeCKOro MOJeTMPOBaHHUSL.
Paspen 2. Hanpst nedopmup COCTOsIHMe yNpyroro Teaa. TeHsop
HanpsDKeHUH, TeH30p Manbix Aedopmariyit. Koneunste gedopmariyuu. Cructema
ypaBHeHHUH TeOPUH YIPYTOCTH. YCIOBHS COBMeCTHOCTH. ObIijast ToCTaHOBKa 3a/a4
3 6 JIMHeIHOM Teopuu yrpyrocTi. YpaBHeHUs B HaNpsUKeHUsIX U B IepeMellieHUsX. 16 8 6 2 8 5 5
MarpuuHasi popMyIMpOBKa 3a/ad TeOpUM yrpyrocTy. I1nockas 3ajia4a Teopun
ynpyroctu. IT1ockoe HanpsbkeHHOe COCTOSIHUE U TII0CKast AedopMariyst. PyHKIMs
HanpsbKeHHit Diipu. Teopus MIaCTUYHOCTH.
3 6 Paszpen 3. PacnpocTpaHeHHe BOJIH B YIIPYroH CIUIOINHOMH cpeje. BosHbI OKaTus 1 3 1 1 0 ) 5 5
BOJIHbI UCKaxkeHUs. OTpakeHHe 1 rpesiom/IeHre BosH. [ToBepXHOCTHBIE BOJHBI.
Paspen 4. Tep nKa gedop Cas3aHHas 3a/jaua TeOpHUH YIpYyroCTH.
TenonpoBoAHOCTL B aHM30TPONHOM Tesle. TenoBoi yaap. 3ajiaua 0 BHe3arHOM
3 6 5 3 1 2 2 10 10
Harpese IoynpocTpaHcTsa. TerioBble Bo/HbL. I'nep6onryeckoe ypaBHeHHe
TEIUIONPOBOAHOCTH.
Paspen 5. Teopus 06os10uek. BeezieHue B Teopuio noBepxHocreid. KpusonHeiiHbie
3 6 KOOP/JMHATBI Ha MTOBEPXHOCTH. MoMeHTHasi 1 6e3MoMeHTHasi TeopHsi 060/104eK. 6 4 2 2 2 10 10
JIMHaMuuecKue 3ajauu Teopru 060os10ueK. O6OI0UKH B MOTOKAX.
Paspen 6. Teopus pa3pymenus. MareMaTH4ecKyie MOJ/IM XPYTIKOTO pa3pyLlIeHHsl.
3 6 Teopus TpelH. Dpo3nOHHOe paspylieHne. Karactpodsl. MaremaTtiyeckre 1 5 3 2 1 2 5 5
(usMyecKre MoJle/IM KaTacTpO(pUUeCKHX sB/IeHHIl B JUHAMUKe U TPOYHOCTH
KOHCTPYKLIMI ¥ MaTepHasoB.
3 6 Paspen 7. ,E[lu/mamnqecxne 3apaun. Teopus ycToituuBocTy. Mozia/ibHbIi aHanu3 3 1 1 0 > 10 10
KOHCTPYKLIMHA.
3 6 Paspen 8. YaapHoe Bo3jieiicTBHe H UMITY/IbCHOE Harpy)xeHue. Bsaumozeiictue 3 1 1 0 > 10 10
YZJaPHBIX BOJIH C BeI|eCTBOM. Y/JapHble BOJIHbI B KOH/IEHCHPOBAHHBIX Cpe/iax.
Paspen 9. ITponukanue. Knaccubukaiys sBieHni NPOHUKaHus. SIBIeHust
3 6 o o 6 4 2 2 2 5 5
HeorpaHU4YeHHOH Kymyssauun. KymynsTuBHeIH 3ddekT B poLieccax npo6rBaHus.
Paspaen 10. BenjecTBo M KOHCTPYKI[MH NPH BO3/eHCTBHH BHICOKHX
3 6 KOHI|eHTPaLHii SHepruu. Bo3sjelicTBie U3myueHnii BHICOKOH MoIHOCTH. Mozenu 3 1 1 0 2 10 10
TEIJIOBOro paspyiieHus. ITporjecckl BICOKOMHTEHCUBHOTO Harpy>KeHUs B
COBpPeMeHHBIX TeXHOorusix. O630p siB/IeHNU, MOJie/Iell 1 [epCreKTHB.
Paspen 11. Bap M NpoeK 51 IIOCT. a 3a/ja4 TeopuH
3 6 ynpyroctu. OCHOBBI MeTO/la KOHeUHOT0 3/1eMeHTa /i/1s1 pellleHust 3a/lad HalpsyKeHHO- 14 6 2 4 8 10 10
71e(OpMHUPOBAHHOTO COCTOSIHUSL. [TOHSATHE 0 MeTOZe FPAaHUYHOIO 3/1eMeHTa.
Paspen 12. CoBpeMeHHbIe TaKeTHbIe TexHO10rHH. CoBpeMeHHble nakeTbl U CAE
3 6 (Computer Aided Engineering) texHosnoruu peruenus 3agau HZIC. CATIP B 3agauax 33 18 14 4 15 5 5
HJC.
Paszpen 13. Hanucanue pedepara. Harmicanue pedepara Ha MHAUBHAYaIbHYO
3 6 8 0 0 0 8 10 10
Temy. IToAir0TOBKa, BBINOIHEHHE U Npe3eHTalus pedepara.
Bcero 3a 6 cemecTp 108 51 34 17 57 100 100
Bcero no gucuuninHe 108 51 34 17 57 100 100
3.2. AyAMTOPHBIA MPAKTHKYM
Oo0neMm,
Ne | Homep v HaMMeHOBaHUe
Tema MNPAKTHYECKOr'0 3aHATUA dayA.
n/n pPa3ae/ia JUCHUIIIMHbI 4acoB

PaccMoTtpeHre npuMepoB U pellieHre TPaKThUeCKUX 3ajau,
HanpaB/IeHHbIX Ha U3yueHHe JaHHOro pasgena. [IpakThueckas
pabora Ne 1. OnipeziesieHre T/IaBHBIX HAINIPABJIEHUHA U
xapakrepHblx H/IC B Teste

Pazpen 2. HanpsikeHHO-
nmedopMUpoBaHHOE
COCTOSIHME YIIPYTOTO TeJa.

Pasgen 4. TepmoanHamMuKa |PaccMoTpeHre IpUMEPOB U pellleHre paKTUUeCKUX 3a/ady,

nedopmaryu. HarpaB/IeHHBIX Ha U3y4YeHue JaHHOIO pasjea.

3 Paspen 5. Teopus PaccmotpeHnue npuMepoB U pellieHre TIpakThUe CKUX 3a/ad, 2
o6os10uex. HarpaB/IeHHBIX Ha U3y4YeHue JaHHOIO pasjea.

4 Paspen 6. Teopus Paccmotpenne ripyMepoB U pellieHHe IIpakTUYeCKUX 3ajad, 1
paspylLieHus. Harpas/IeHHBIX Ha U3yUYeHHe JaHHOI'O pasfesa.

PaccMoTpeHHe IPUMEPOB U pellleHHe MPaKTHUeCKUX 3a/ay,

Pazpen 9. TlpoHukaHue.
HarpaB/IeHHBIX Ha M3yueHue JaHHOTO pa3jesa.

Pa3zpen 11. BapuauyoHHas |PaccMOTpeHUe NPUMEDPOB U pellieHre TTPaKTUYeCKUX 3a7ay,
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Y TIPOEKI[MOHHas
MOCTAaHOBKA 33/ja4 TeOpUn
YIPYrOCTH.

HaIIpaB/IEHHBIX Ha WU3y4Ye€HHe JaHHOIO pa3zeJiad.

Paspen 12. CoBpemeHHbIe

PaccMmoTpeHHe IPUMEPOB U pellieHre TPaKTHUeCcKHUX 3a7iauy,

/ MaKeTHbIe TEXHOJIOTUMU. HarpaBJ/IeHHbIX Ha U3yueHue JaHHOTO pasfea. 4
Bcero 3a 6 cemecTp 17
3.3. CamocrosTebHas pabdora crygenrta (CPC)
Ne | Homep u HauMeHOBaHue pasjesia Oomem,
Copep)xaHue yueGHOro 3afaHust
n/n JAUCLIUIUIUHBI 4acoB
Pazpen 1. O6miasi XapakTepruCTUKa
CamocTosiTeibHasi MpopaboTKa [UIAKTHUECKHUX eIMHUI]
1 |mporeccoB cOMpOBOXAAOIIUX 2
JIaHHOTO pasfena.
paboTy KOHCTPYKIIUH.
Pasyien 2. HarpsikeHHo- Ipakrtuueckast pabora Ne 1. OnpeziesieHye I1aBHbBIX
2  |nedopMUpOBaHHOE COCTOSIHUE o 8
HarpassieHun U xapakrepHelx HJIC B Teste.
YIIpYTOro Tesa.
3 Pa3zpen 3. Pacripoctpanenue BosH B |CamocTosiTebHast MpopaboTKa JuAaKTHUeCKUX eMHUL] 2
YIpYTol CIJIOLIHOM cpefie. JIaHHOTO pasfziesa.
4 Pa3pen 4. TepmogyHaMuka CamocTosiTeibHast MpopaboTKa JUAAKTHUECKUX eIUHHI] 2
nedopmaryu. JIaHHOTO pasfiesa.
5 |Pasgen 5. Teopust 0GooueK., CamocTosiTeibHast MPOpaboTKa JUAAKTHUECKUX e/IUHUI] ?
JIaHHOTO pasfiesa.
6 |Paszen 6. Teopus paspymeHys. CamocTosiTeibHasi MpopaboTKa [UIaKTHUECKUX eIMHUI] 5
JIaHHOTO pasfena.
7 |Pasaen 7. lunamuueckue sazaun. CamocTosiTeibHasi MpopaboTKa JUAaKTHUECKUX eMHUI] 7
JIaHHOTO pasfena.
8 Pa3zpen 8. YnapHoe Bo3neiictBre 1 |CamocTosiTelbHasi MpopaboTKa JUAaKTUUeCKUX eVHUI] 7
VIMITy/IbCHOE Harpy’>keHue. JIaHHOTO paszena.
9 |Pasaen 9. TpomKanye. CamocTosiTenbHasi TpopaboTKa JUAaKTUUeCKUX eVHUL] ’
JIaHHOTO pasfiesa.
Pazpen 10. BemectBo n
. CamocTosiTeibHasi MpopaboTKa [UIaKTHUECKHUX e/IMHUI]
10  |KOHCTPYKLMU NPU BO3ENCTBUN 2
N JIaHHOTO pasfena.
BBICOKMX KOHLIEHTpaLil SHepryu.
11  |Pa3gen 11. BapuariuoHHas u IMpaktuueckast pabora Ne 2. YaapHoe Harpy>keHue Tejt 7
1 TIPOEKI[MOHHAasA NTOCTaHOBKA 3a/lad  |CaMocTosiTebHast TpopaboTKa AUAAKTHYeCKUX eJMHHL] 1
TeOpUM YIPYTOCTH. JIAHHOTO pasfiena.
13 CamocTosiTeibHasi MpopaboTKa [UIaKTHUECKUX e/IMHUI] 5
JlaHHOTO pasfena.
14 [Paszen 12. CopemenHbie makeTHbIe ITpaktuueckast pabora Ne 3. Pacuer H/IC Tesna B cpefe v
naketa CAE-TexHom0ruy.
TeXHOJIOTUH. v
IMpakTrueckast pabota Ne 4. PerieHrie conpspkeHHOM
15 3a/1auy Ta30BOM AMHAMMKH U MPOYHOCTU B 37IeMeHTax 6
KOHCTPYKLMU SHEeProyCTaHOBKMU.
16 |Pa3gmen 13. Hammucanue pedepara. |Hamucanue pedepara Ha UHANBUAYATbHYIO TEMY. 8
Bcero 3a 6 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI
CEMECTP HEJE/IN CEMECTPA
112 3456|7|8 9 10| 11|12 13 14 15 16 17
6 KB| |KB| |IP/KB| |Otu. no I13|P|KB| |Otru. o I13 |KB| Otu. o I13 |[IP| Ped, aud. 3au.
YcnoBHbIe 0003HAUCHUS:
e [IP — auarHOCTHUECKasi paboTa;
¢ KB — KOHTpO/IbHBIE BOIIPOCHI;
e Ortu. no 13 — oTyeT No NpakTUUeCKOMY 3a/|aHHIO;
e Ped — pedepar;
7 10876




o nud. 3au. — auddepeHIMPOBaHHBIN 3aueT.

TeKyIuil KOHTPO/Ib YCIIeBAeMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTEPBAJIbI B
cnenyronumx dhopMax:
e UHArHOCTHYECKas pabora;
¢ KOHTDOJIbHBIE BOTIPOCHI;
*  OTYET M0 MPAKTUUECKOMY 3a/]aHHIO;

e pedepart.

ITpomesKyTouHas arrecTarusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. N. IToropenos. . CTpouTenbHasi MeXaHWKa TOHKOCTeHHbIX KOHCTpYKIuii. CI16.: BXB-ITetepOypr,
2007, 194 k3.

2. B. H. EmesnbsHOB. . MexaHHKa CIJIOITHON Cpe/bl: TeOpHsl HalpsKeHUH 1 0CHOBHBIe Mojlenii. MocKBa:
FOpaiir, 2020, 371. pec.

3. B. H. EmenbsiHoB, B. A. Anucumos, U. B. TetepuHa. . MozevpoBaHue BbICOKOMHTEHCUBHBIX
nporieccoB. CIT6.BTTY "BOEHMEX" um. [I. @. YctuHoBa, 2013, 371. pec.

4. B. H. EmenbsiHoB, C. O. 3gopoBennH, C. C. Kpaes. . ANSY S-nipaktukym. CI16.5T'TY "BOEHMEX" um.
[. ®. Ycrunosa, 2005, 551. pec.

5. K. H. Bosnkog, B. H. Eme/nbsiHOB. . MozieMpoBaHye BBICOKOMHTEHCUBHBIX TipotieccoB. CI16.BI'TY
"BOEHMEX" um. I. ®. YctuHoga, 2005, 1. pec.

6. C. B. ®ananeep. . CoBpeMeHHbIe ITPO0/IeMbI CO3/IaHMS ABUraTesiel 1eTaTe/IbHbIX arraparos.
CamapabI'TY "BOEHMEX" um. /1. ®. YctuHoBa, 2012, 351. pec.

7. 10. B. CkBopLoB, C. B. I'nymikos, A. V1. XpoMoB. . MojenMpoBaH/ie KOMIIO3UTHBIX 3JIEMEHTOB
KOHCTPYKLMI 1 aHamu3 ux paspyiuenus B CAE-cuctemax MSC.Patran-Nastran 1 ANSYS. CamapabI'TY
"BOEHMEX" um. A. ®. YctuHosa, 2012, 31. pec.

5.2. [ononHuTe/bHas MTeparypa o AUCLUILIIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOM ceTy "VIHTepHeT", He0OXOAUMBIX J1/IsT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. https://urait.ru/ — I'naBHas — O6pa3oparesibHas riardopma FOpaiiT. [Iis By30B U CCY30B.;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynamenTanbHas oubmoreka BT TY «k BOEHMEX» um. [1.®. YcTHHOBA.

CoBpeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

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

2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaroTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHHI.

VHdopMaLioHHbIe CTIpaBOYHbIE CUCTEMBI:
1. Texakcriept — ViHGOPMaLMOHHBIN TIOPTaI TEXHUYECKOTO perymvpoBanusi: HopMbl, paBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrantIintoc- nH$opMalioHHbI# 1TOpTa IpaBoBoM MHPOPMALUH.

5.5. TIporpaMMHoe obecrieueHue:

1. Matlab 2015a SP1;
2. Ansys Multiphysics 2019 Teaching Advanced.

5.6. ndopmaliioHHbIe TeXHOIOTUH:

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'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. Matlab 2015a SP1;
3. Ansys Multiphysics 2019 Teaching Advanced.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paboyeii MporpaMme JUCIATLTHHBI
OCHOBBI, JMHAMUJKA 1 ITPOYHOCTb KOHCTPYKIIUU JIA

AnHoTanusa paboueii nporpaMMsl

Iuciynimia OCHOBBI, IUHAMUKA W IMPOYHOCTh KOHCTPYKIIUM JIA ssnsercs
JUCLUIIMHOKN 00s13aTe/IbHOM YacTH 0/10Ka 1 mporpamMmbl ITOATOTOBKH 110 Harpasiaenuto 24.03.05 /[eueamenu
Jflemame/bHbIX annapamos. JUCIIATIINHA peanu3yeTcs Ha GakynbreTe A PakeTHO-KOoCMUUecKod TeXHUKU BI'TY
"BOEHMEX" um. [].®. YcruroBa kKadenpoit A9 TINMTASMOTASOAMHAMUKA U TETIJIOTEXHUKA.

JucuunivHa HallesleHa Ha (popMUpOBaHKe KomnemeHyuli:
OIIK-1 crocoOHOCTb TpPUMEHSTh  eCTeCTBeHHOHAyuHble U OOIeMH)KeHepHble  3HAHUS, MeETOJbI
MaTeMaTUUyeckoro aHaau3a W MOJe/JMpPOBaHUsl, TeOPeTMUeCKOro M 3KCIIepPUMEHTAa/JbHOI0 MCC/Ie[0BaHUS B
npodecCHOHaIBHOM [1eSITeNbHOCTH;
OIIK-6 crocobHOCTb aHaMM3WpOBaTh, CUCTEMaTU3UPOBaTh W 0000maTh WH(OPMALMIO O COBpEMEHHOM
COCTOSIHMU U TNepCIieKTUBaX pa3BUTHS OTPac/y JABUraTeeCTPOeHHs U SHepreTHYeCKOl TeXHUKH.

Co;[epx(aHHe AWCHUITIMHBI OXBATbIBAET KPYI' BOIIPOCOB, CBA3dHHBIX C MCC/IeAO0BaHHEM METOLOB paCHETHOI'O
MOJe/MpOBaHuA HaHpH)KeHHO—AerOpMI/IpOBaHHOFO COCTOAHHA Te€/1 W COIIPSPKeHHbIX 3a/dd  TepMO- U
d3pOYIIpyroCT B 00LeKTaXx HOBOM TeXHUKM Ha OCHOBE COBPEMEHHBIX I/IH(i)OpMaL[I/IOHHLIX TeXHOJIOTHH.
ypOBEHI: OCBOEHUA COAepKaHHA OUCLHUIUIMHBI OO/DKEH obecrieuynBaTh Sq)q)EKTHBHy}O HpO(l)ECCI/IOHa]IbHy}O
AeATe/IbHOCTE IIpU  IIPpOBei€eHHWN I/ICC]IE,[[OBaHI/Iﬁ npoueccoB MW ONTHUMHM3allUM HMX XdPAKTEPUCTUK B
SHepreTnyeCKux yCTaHOBKAX PA3/IMYHBIX THUIIOB.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
* KOHTDOJIbHBIE BOTIPOCEHI;
* OTYET IO NMPAKTHUECKOMY 3a/]aHHIO;

e pedepar.

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

OO01jast TPyI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI

MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaTHS (17 4.), camocTosiTeslbHas pabota
cryzaenra (57 4).
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IIpuioxenue 2

K paboueii mporpaMme JUCIHTLTHHBI
OCHOBBI, JMTHAMUJKA 1 ITPOYHOCTb KOHCTPYKIIUU JIA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHA [OUCHUILIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C [TonoxxeHueM o TeKyIeM,

py6eKHOM KOHTPOJIe yCIieBaeMoC

TH ¥ IPOMEKYTOYHON aTTeCTaLy 00yJaromrxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PexomeH/iyemas 1uTeparypa prm:{?éKOCTb’
Pazgen 1. O0miasa xapakTepuCTHKA MPOLIECCOB CONMPOBOXKAAOIUX PaboTy KOHCTPYKIHH.
C. B. ®ananees. . CoBpeMeHHbIe ITPO0O/IEMBI CO3/IaHUS
CaMoCTosTe bHas MpopaBoTKa JiBUTaTesiell ieTaresbHbIX arrapaTtoB: Camapabl'TY
"BOEHMEX" um. [I. ®@. YctuHoga, 2012 (1)
IUAKTUUeCKUX eUHUL] JaHHOTO o ; 2
N B. H. EME]‘IES[HOB. . MexaHuKa CIIOLIHOU Cpejpl: TeopHs
HarpspKeHUM U 0OCHOBHBIe Mozienn: Mocksa: IOpaiit, 2020
(1-5
Wrtoro no pasgeny 1 2
Pa3pen 2. HanpsiokeHHO-Ae()opMHPOBaHHOE COCTOSIHME YIIPYroro Tesa.
B. H. EmenbsHOB. . MexaHMKa CIUIOIIHON Cpefibl: TeOpHs
IMpakTrueckas pabota Ne 1. HanpshKeHHI U 0CHOBHBIe Mogenn: Mocksa: FOpaiit, 2020
Omnpepenenye 1aBHbIX 1-4 8
HarpaB/IeHUI U XapaKTepPHbIX C. B. ®anarnees. . CoBpeMeHHbIe ITPOOIEMBI CO3/IaHUS
H/JIC B Tene. JIBUraresen nerare/bHbIX arrapatoB: Camapabl' TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2012 (1)
Wtoro no pasneny 2 8
Pa3pen 3. PacnpocTpaHeHue BOJIH B YIIPYroil CIIJIONIHOM cpefe.
CamocrosiTesibHasi mpopaboTKa B. H. EmenbsHOB. . MexaHMKa CIVIOIIHON Cpefibl: TeOpHs
IAAKTUUeCKUX eJUHUL] JaHHOTO | HalpsKeHWi U 0CHOBHbIe Mojienn: Mocksa: FOpaiit, 2020 2
paszena. (6)
Wrtoro no pasgeny 3 2
Pa3pen 4. TepmopnHamuka jgedopmarium.
CamocrosiTeibHas IpopaboTKa B. H. Eme/nbsiHOB. . MexaHHKa CIIJIOIITHON Cpe/bl: Teopust
IUIAKTUUeCKUX eUHUI] JaHHOTO | HamlpsDKeHHM U 0CHOBHBIe Moien: Mocksa: FOpatit, 2020 2
pasziena. (5)
Urtoro no pa3peny 4 2
Pazgen 5. Teopus ob6o/10ueK.
CamocrosiTe/ibHast IpopaboTKa B. W. Tloropenos. . CTponTtenbHast MEXaHUKA
TUAKTUYECKUX eIMHUILL IAHHOTO | TOHKOCTEHHBIX KOHCTpyKiuii: CI16.: BXB-ITetepOypr, 2
paszerna. 2007 (6 - 11)
Wroro no pasgeny 5 2
Pazpgen 6. Teopus pa3pyiueHus.
1O. B. CkBopuos, C. B. I'mymkos, A. Y. Xpomos. .
CamocrosTenbHas popaboTka  |MogenrpoBaHHe KOMITO3UTHBIX 3/IEMEHTOB KOHCTPYKLUH U
IUaKTUUeCKUX eUHUL] JaHHOTO | aHasu3 ux paspyluenus B CAE-cucremax MSC.Patran- 2
pasjerna. Nastran u ANSYS: CamapabI'TY "BOEHMEX" um. /1. ©.
Ycrunoga, 2012 (1-3)
Wrtoro no pa3geny 6 2
Pazgen 7. luHaMuueckue 3a5aquu.
|
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CamocTosiTenbHas MpopaboTka B. . IToropenos. . CtpouTenbHas MexaHUKa 2
TUIAKTUYECKUX eIMHUILL IAHHOTO | TOHKOCTEHHBIX KOHCTpyKiuit: CI16.: BXB-IletepOypr,
pasferna. 2007 (13)
Wrtoro no paspeny 7 2
Pa3pen 8. YpapHoe Bo3jeiicTBUe U UMITY/IbCHOE HarpyKeHUe.
CamocrosiTenibHast IpopaboTKa K. H. Bosikos, B. H. EMenbsiHOB. . MogenupoBaHue
JUJAKTAYeCKUX eIUHUL] JaHHOTO BBICOKOMHTEHCHBHBIX npotiecco: CII6.BI'TY 2
paszena. "BOEHMEX" um. []. ®@. Yctunoga, 2005 (9)
Wrtoro no pa3geny 8 2
Paspen 9. Ilponukanue.
CamocrosTenbHas mpopaboTKa B. H. EmenbsiHoB, B. A. Anucumog, U. B. TetepuHa. .
JUAAKTUUEeCKUX eUHUL] JAHHOTO MogenvpoBaHye BEICOKOUHTEHCHUBHBIX ITPOLIECCOB: 2
pasgena. CII6.BI'TY "BOEHMEX" um. [T. @. YctuHosa, 2013 (10)
Wroro no pasgeny 9 2
Pa3pen 10. BemmecTBo ¥ KOHCTPYKI[UU NP BO3AeHCTBUH BHICOKHUX KOHIIeHTPAI{Uil SJHeprum.
CamocrosiTesibHasi mpopaboTKa B. H. EmenbsaHoB, B. A. Anucumos, U. B. TerepuHa. .
IUAKTUUeCKUX eUHUL] JaHHOTO MopenvpoBaHue BBICOKOUHTEHCHBHBIX MPOLIECCOB: 2
paszea. CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2013 (11)
Wroro no pasgeny 10 2
Paspen 11. BapuanjmoHHas ¥ IpoeKLHMIOHHAsI IOCTAHOBKA 3aJay TeOpUM yIpyrocTu.
ITpaktuueckast pabora Ne 2. 1O. B. CkBopuos, C. B. I'mymkos, A. Y. Xpomos. . 7
YapHOe Harpy>keHue Tejl MogenvpoBaHue KOMITO3UTHBIX 3/IeME@HTOB KOHCTPYKIUH U
CamocrosiTenibHas IpopaboTKa aHasu3 ux paspyiuenvs B CAE-cucremax MSC.Patran-
JUOAKTUUe CKUX eIUHUL] JaHHOT'O Nastran 1 ANSYS: CaMapaBFTY "BOEHMEX" nm. ,Z[ . 1
paszerna. YCTI/IHOBa, 2012 (14)
Wroro no pasgeny 11 8
Paszgen 12. CoBpemMeHHbIe NaKeTHbIE TEXHO/IOTUM.
CamocrosiTeibHas popaboTKa
JUAAKTUUEeCKUX eUHUL] JAHHOTO 2
paszena.
TIpaxTuaeckan pabora Ne 3. B. H. EmesnbgnoB, C. O. 3gopoBenuH, C. C. Kpaes. .
ANSY S-npaktukym: CI16.BI'TY "BOEHMEX" um. [I. ®.
Pacuer H/IC Tesna B cpezie nakera 7
CAF-TexXHOIOMMIL YctuHoga, 2005 (1-4)
B. 1. IToropenog. . CTpouTenbHasi MexaHUKa
TpakTuyeckas pabora Ne 4. TOHKOCTEeHHBIX KOHCTpyKiwii: CIT6.: BXB-ITetepbypr,
Peluenvie conpsbkeHHOM 3a/jaun 2007 (14)
ra3oBOM JUHAMUKHU U POUYHOCTHU 6
B 3/IeMeHTax KOHCTPYKLIUH
SHEeproyCTaHOBKHU.
Nroro no pasgeny 12 15
Pa3pen 13. Hanucanue pedepara.
B. H. EmenbsiHOB. . MexaHMKa CIJIOIIHON CPe/ibl: TeOpHsi
Hamnvcanve pedepara Ha o . i o
HarpsbKeHWH U 0CHOBHBIe Mojienu: Mocksa: FOpaiiT, 2020 8
WHAUBUAYATBHYIO TEMY.
(BCe rnaBbI)
Uroro no pasgeny 13 8
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IIpunoxenue 3
K paboyeii MporpaMme JUCIATLTHHBI
OCHOBBI, JUHAMUWKA U ITPOYHOCTH KOHCTPYKIIUU JIA

®OH/JbI ONEHOYHbBIX CPEACTB

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

R, OO, WN

1

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

mp
36
37
38
39

[TMarHocTuyeckas pabora
KOHTPOJ/IbHBIE BOTIPOCHI;

OTYeT I10 TIPaKTHUeCKOMY 3a/IaHHIO;
pedepar;

mrddepeHITMPOBaHHbBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rnpoBoauTcs B hopMe TecTa B

SOUOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

KoHTpoO/IbHBIE BOIPOCHI

1. O61jast XapaKTepUCTHKA TPOLIeCCOB, COMPOBOXKAOIINX PabOTy KOHCTPYKLIMH.

MarpuuHasi popmMyTUpOBKa 3a/iau TEOPUU YITPYTOCTH.
. Ilnockas 3ajiaua TeOpUr YIIpyroCcTH.

OYHKIMS HApsDKeHU DUpH.

Teopus M1aCTUYHOCTH.

PacripoctpaHeHue Bo/H B YIIPYTO# CIJIOLIHOM cpefie.
BosiHbI CKaTHs ¥ BOJTHBI MCKaXKEHUSI.

OTpaskeHre U TIpeJIOMIIEHHEe BOJTH.
[ToBepXHOCTHEIE BOJTHBI.

TepmoguHamMuKa fedhopMarium.

Cpasi3aHHas 3aflaya TeOPUU YTIPYTOCTH.
TennonpoBoAHOCTb B @aHU30TPOITHOM TeJle.
TemnioBoii yaap.

3afaua o BHe3aItHOM HarpeBe TMOJTyTPOCTPAHCTRA.
TernoBble BOHEI.

T'unepbomyeckoe ypaBHEHHE TETIONPOBOAHOCTH.
Teopust 060/10u€eK.

BBefieHre B TeOpHIO TIOBEPXHOCTEH.
KpuBomHetliHble KOOPAWHATHI HAa TIOBEPXHOCTH.
MomeHTHasi u Ge3MOMeHTHast Teopusi 000JI0UeK.
OvHamuueckyie 3a/laui TeOPUM 000JI0UEK.
O00/10YKHY B TTOTOKAX.

Teopus pa3pyiieHust.

Maremarrueckue MOJIeJTd XPYTIKOTO Pa3pyILeHws.
Teopwus TpelyH. JpO3UOHHOE pa3pylLiIeHue.

OYHOCTH KOHCTPYKLIUI U MaTeprasoB.

. JnHaMuueckue 3amaun.

. Teopust yCTOMUUBOCTH.

. MozianbHbIi aHann3 KOHCTPYKLMIM.

. YapHOe BO3/Ie[iCTBHE U UMITY/IbCHOE HarpyKeHue.

14

. CoBpeMeHHOe COCTOSIHHE CPE/ICTB M METO/IOB MaTeMaTHueCKOro v (hr3uueCcKoro Mo/ie/IMPOBaHMUS.
. HanpspkeHHO-ZIe ()OPMUPOBAaHHOE COCTOSIHUE YIIPYTOTO Teja.
. TeH30p HanpspKeHUH, TeH30p MaJIbIX AeopMariuii.

. Koneunsie gedopmariyu.

. Cucrema ypaBHEHHI TeOPUU YTIPYTOCTHU.

. YcinoBusl COBMECTHOCTH.

. O06111a MOCTAHOBKA 3a7iau IMHEHHOW TeOPHU YIIPYTOCTH.

. YpaBHeHUsI B HAMPSDKEHUSIX U B TlepeMelLleHUsIX.

0.

I1nockoe HarpspkeHHOe COCTOsIHUE U TUI0CKast edopMaLiysi.

Karactpodrbl. Marematuueckue U ¢huznueckrie Mo/ie/iM KaracTpouueckux siB/ieHUM B TUHaMUKe U



40. B3aumogieicTBUe y4apHBIX BOJIH C BeIleCTBOM.

41. YpapHble BOJIHBI B KOH/IEHCUPOBaHHBIX Cpejax.

42. Ilponvkanue. Knaccruukaius sBieHUN MPOHUKaHUS.

43. sIBneHust HeOrpaHWYEHHOUN KyMY/ISALIUN.

44, KymyasSTHBHBIN 3(hGheKT B Mpoljeccax poOuBaHus.

45. BelljeCTBO ¥ KOHCTPYKI[UH TIPY BO3AEMCTBUM BBICOKHUX KOHIIEHTpAI[Hi SHEPTUU.

46. Bo3geicTBue U3My4YeHU BBICOKOM MOLJHOCTH.

47. Mopey TernyuioBoro paspylleHus.

48. TIporiecchl BLICOKOMHT@HCUBHOTO Harpy)kKeHUsi B COBpPeMeHHBIX TeXHOJIorusix. O030p siBleHUH, Mozesield 1
[1epCIeKTUB.

49. BapualjoHHas ¥ IpOeKLIMOHHAs [I0CTaHOBKA 3a/jau TeOPUU YIIPYTOCTH.

50. OcHOBbI MeTO/|a KOHEYHOT'O 3/IeMeHTa JJIs pellieHus1 33/ja4 HalpsUKeHHO-Zle(hOpMUPOBAaHHOIO COCTOSIHUSL.
51. IloHsiTHE O MeTOZle TPAHUYHOTO 37IEMEeHTa.

52. CoBpemenHble nakeTsl 1 CAE (Computer Aided Engineering) TexHonoruu pemenus 3agad H/IC.

53. CAIIP B 3agauax HJIC.

OTueT N0 NPaKTUYECKOMY 3a{aHHI0

Cpaua rpakTrueckoro 3ajanus (I13) mpoucxoauT npy NpeCcTaB/IeHHH CTYAeHTOM B MTMCEMEHHOM BU/Ie
OTHCaHMs, CoAeprKalliero MoCTaHOBKY 3afauM [13, riaH BeINOMTHEHYs U Lie/IM NpejJjiaraeMoro UccjieloBaHus B
dhopme yctHOTO cobecemoBanus 1o Tematuke [13. OTBeThI Ha Gosiee uem 50% BOTIPOCOB SIBMSIETCS IOMTYCKOM K
MpakTHUueckKou pabore.
Ortuer no 13
Ortuert mio T13 npe/icTaB/seTCS B TIEYaTHOM BH/le B (hopmaTe, MpelyCMOTPEeHHOM 111abioHOM otdeTa. OTuer
TTOJDKEH COJleprKaTh:
- IOCTAHOBKY 3a/laul, MaTeMaTU4ueCKYH MO/IeJIb M OCHOBHBIE PAaCUeTHBIE COOTHOIIIEHUS UCTIOB3YEeMbBIX
METO/IOB pellleHus], KpUTepUI CXOJUMOCTH;
- CXeMy pacyeTHOH 00/1acTy C XapaKTepPUCTUKAaMU CETKU, KPaeBbIMU M Haua/lbHBIMU Y CTIOBHUSIMH,
peasii30BaHHBIMU B pelllaeMOM BapUaHTe;
- rpadryeckoe rpe/CTaB/eHue TOyYeHHbIX Pe3y/bTaToB,;
- cofiepyKaHue MCC/IeIOBaTeIbCKOTO 3a/IaHus, pe3y/IbTaThl BHIUMCIATEILHOTO MOZe/TMPOBAHKS, aHAN3 U
BBLIBOZIBI T10 TIPOBE/IEHHBIM HCCIIeI0BAHUSIM.
3awura I13
3armrura I13 poxoauT B hopMe /I0K/Iaja CTy/IeHTa IO BHITIOJTHEHHOM paboTe U OTBETOB Ha BOMPOCHI
niperioziaBaresisi. [1porieypa 3aluThl BK/IFOUaeT OTBEThI Ha BOTIPOCHI TIPEo/jaBaTerisi 1o paboTe U pa3eny
Kypca. B xozie 3auutsi [13 o6yuaroruecst Z0/KHBI TIPOJEMOHCTPHUPOBATh 3HAHWS, YMEHUS U HaBbIKH:
- KY/IbTYyPY Peu ITPU U3/I0KeHNH CBOMX MBIC/IeH, IOTUUHOCTDb B TIOCTAHOBKe U M3/I0KeHUU MaTepuara,
- IOHVMaHKe MMOCTAHOBKY 3a/lauy, 3HaHKe OCHOBHBIX IEMEHTOB MaTeMaThueCKol MogesH, (hopMy/IMpoBKa
Haya/IbHbIX ¥ TPAHWYHBIX YCJIOBUH, 000CHOBaHME OCHOBHBIX YTIPOILAOIINX TI0JI0XKEHHI;
- yMeHHe OIpeJie/IuTh MeCTO UCC/IeIOBAHHOTO SIBJIeHHS1 B KOHKPeTHBIX TeXHUYeCKUX Tpolieccax U
YCTPONCTBAX;
- yMeHHe aHaJIM3UPOBAaTh MOMyUeHHbIe pe3y/bTaThl U yMeHHe IMPOrHO3KMPOoBaTh XapaKTep MPOLeCCOB B
TeXHUYeCKNX YCTPOMCTBAaX Ha OCHOBAHUY TIOMYUYeHHBIX JJAHHBIX;
- YMeHHe CaMOCTOSITe/TbHO MOAU(UIIMPOBATh MaTeMaThiyeCcKre MO/IeJI U TIPOrpaMMHBIe CPe/ICTBa IS 1ieJieit
KOHKPETH3aLMK WU PacIpeHust 00/1aCcTy PUIOXKeHHsT Mojiesiel, NCTI0Ib30BaHHBIX B paboTe.
OrieHka 3aiuThl paboThl BeicTap/sieTcs 110 100 6aibHOM 1IKasie C yuéToMm:
- BbIrosiHeHue 113 — 20 6annos,
- oopmiIeHHe TTOSICHUTE/TbHOM 3arucku — 30 0asIoB,
- 3alI[UTa pe3y/bTaToOB, OTBETHI HA BOTMPOCKI U UX JIOTHKA, Ky/IbTypa peur — 50 6aos.
I13 cuuTaeTcs mpuHsTOM 1py Habope Gosee 80 6annoB.
OcHoBaHusIMH 7151 10paboTKu [13 MOTYT CITy>KHTh:
- HeOpe)KHOe BLITO/THEeHHe,
- HU3KOe KaueCTBO rpaduueckoro Marepuasa (HeBepHbI BBIOOD MaciiTaba uepTeXkei, OTCYyTCTBHe yKa3aHUsl
eIMHULL U3MepeHus Ha rpadukax),
OTuet He MOXKET OBITh IPUHAT U TO/JIEXKUT MepepaboTKe B CTydae:
- OTCYTCTBUSA HEOOXOIUMBIX Pa3fiesioB,
- OTCYTCTBUSI HEOOXOAMMOTO rpayeCcKoro Marepuara,
HEKOPPeKTHOM 06pabOoTKM pe3y/bTaToB PacueToB.

Pedepar

O6bem pedepara — He MeHee 10...15 cTp. Obsi3aTeNbLHO UCIO/IB30BaHKe He MeHee 3-X OTeueCTBeHHBIX U
He MeHee 1-T0 MHOCTPAHHOTO UCTOUHHKA, OMyO/IMKOBaHHBIX B rocaeqHye 15 net. [TosicHUTeIbHAS 3amMcKa C
TeKCTOM, PUCYHKaMU U rpaduKaMu BBITIO/IHsIeTCS B pefiakTope “Word”. [pouieaypa 3aimuthl pedepata
BKJIFOUaeT OTBeThbl Ha BOIIPOCHI M1periojaBare/is, BbICTYIIEHHE C [Ipe3eHTalLieli pe3y/1bTaToB U N0C/IeAy0IUM
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TPYIIIOBBIM 00CYKIeHreM TeMbl. B xozie 3amuThl pedepara oOyuaroiecs JO/DKHBI TPOJeMOHCTPUPOBAaTh
Ky/IbTYPYy Peuy IPH U3/I0’KeHWH CBOUX MBIC/IeH, IOTUYHOCTh B [IOCTAHOBKE U M3/I0)KEHWH Marepuarna,
HeoOXoZMMble HauaTbHbIe 3HAHUS 110 CYIIeCTBY 00Cy»KaeMOii TeMBI.

Kpurepuu oLieHuBaHUs

Orienka pedepara BoicTassieTcs 1o 100 6a/1bHOM IIKaje ¢ YUYETOM:

- ohopmIIeHHE TIOSICHUTETBHOU 3arucKu — 30 6asos,

- IOCTaHOBKA [0K/aa 1 Aokaaza — 30 06a/ios,

- 3aI[UTa pe3y/IbTaToOB, OTBETHI HA BOIIPOCHI U X JIOTHKA, KY/IbTypa peun — 40 6anios.

Pacripefiesienye 6asioB 10 3/1leMeHTaM:

- COOTBETCTBYE COJIep>KaHWs 3asiBJIEHHOUW TeMe, OTCYTCTBHE B TEKCTe OTCTYIIJIEHUI OT TeMbl 7 6arios;

- COOTBETCTBUE LIeJIAIM U 3afiauaM JUCLUTTUHEI 7 0aJIIoB;

- IOCTAHOBKA MPO0/IEMbI, KOPPEKTHOE U3/IO’KEHUE CMBIC/IA OCHOBHBIX HAyUHBIX U/IEH, UX TEOPETUYECKOe
060CHOBaHMe U 00bsICHeHe 8 6aJIIOoB;

- IOTUYHOCTH U TI0C/Ie[0BaTeIbHOCTE B M3/I0KEHWU MaTeprana 8 6arios;

- criocoOHOCTE K paboTe ¢ IMTepaTypHBIMU UCTOYHUKAMU, MHTEPHeT-peCcypCamMH, CIIPABOYHOM 1
SHLUK/IOTIeANYeCKOW JIUTepaTypou 8 6aos;

- 06beM uccieI0BaHHOM JIMTEPATyPhl ¥ APYTUX UCTOUHUKOB MH(OpMaLuK 7 6asios;

- BJIaJileHre WHOCTPAHHBIMU SI3bIKaMH, UCITO/h30BaHWE MHOCTPAHHBIX UCTOYHUKOB 7 Gaslios;

- criocoOHOCTh K aHAM3y U 000011[eHHI0 NH(MOPMAIMOHHOTO MaTeprara, CTerieHb MOJTHOTHI 0030pa COCTOSHUS
Borpoca 7 6asnos;

- yMeHHe U3BJieKaTh MH(OPMALMIO, COOTBETCTBYIOILYIO TIOCTaB/IeHHOW LIe/H, ¥ TiepepacrpesesisiTh
uHbopMarLio 7 6aios;

- HaBBIKY MJITAHUPOBAHUS W YTIPaB/Ie€HNs BpeMeHeM TPU BITIOJTHEHUU PaboThI 7 0asios;

- 000CHOBAHHOCTD BBIBOJIOB 7 0asios;

- Ha/IMuMe aBTOPCKOM aHHOTAaI[uM K pedepaty 7 6asios;

- IPaBU/ILHOCTh O(OPMIeHUs (COOTBETCTBHE CTAHAAPTY, CTPYKTypHask yIIOPsSIOUEHHOCTh, CCHUTKH, I[UTATHI,
Tab/MULIBI U T.Z.) 7 6asioB,;

- cobmofieHre oobeMa, IPUGTOB, UHTEPBA/IOB (COOTBETCTBHE OOPM/IEHUS TTPaBU/IaM KOMITbFOTEpPHOTO Habopa
TeKcTa) 6 6asoB.

Pedepar cuntaeTcsi MPUHATHIM MPU Habope cTyaeHToM Oosee 85 GasioB.

[Tpumeps! TeM pedeparos:

. CoBpeMeHHOe COCTOsSIHME CPEJICTB U METOZI0B MaTeMaTHUUeCKOro U (pr31UYecKoro Mozie/IipoBaHUs.

. HanpskeHHO-ZlepopMHpOBaHHOE COCTOSIHUE YIIPYTOro Tena.

. [Inockoe HarnpspkeHHOe COCTOSIHUE U TUIOCKast fedopMaliysl.

. TepmoHamMuKa fecopMaliiu.

. CBsi3aHHas1 3a/jaua TeOpUM YIPYrOCTH.

. TenioBOM yaap U TemnioBble BOHBIL.

. AvHaMyYecKure 3a/jaudl TeOpruu 000JI0ueK.

. Teopus pa3py1iueHusl.

. Maremarrueckrie MOJie/I XpPyNKOIrO pa3pylleHusl.

10. Teopus TpelyH. DPO3UOHHOE Pa3pylleHue.

11. Karactpodsl. Matematrueckue u r3ndecKre MoJiesid KaTacTpohuueCcKUX siB/IeHUN B AUHAMUKE U
MPOYHOCTU KOHCTPYKIMI U MaTepua’soB.

12. B3anMogeicTBYe yapHbIX BOJH C BEIL|eCTBOM.

13. YnapHbie BO/HBI B KOHJ€HCHUPOBaHHBIX Cpefiax.

14. KymynsatvBHbIN 3¢deKT B Tipolieccax MpoOVBaHUSI.

15. Mogeny Ter/oBoro pa3pylieHusl.

16. TIporjecchl BBICOKOMHTEHCUBHOTO HArpY)KeHUs B COBPEMEHHBIX TeXHOMOTHsaX. Q030D sSBIeHUM, MOJie/iel U
TepPCIEeKTUB.

17. BapuarjioHHasi ¥ NpOeKL[MOHHAas [I0CTaHOBKA 3a7,a4 TeOPUU YIIPYrOCTH.

18. OcHOBBI MeTO/]a KOHEUHOTO 3/ieMeHTa [ijIsl pellleHUs 3a/lau HarpskeHHO-/1e(hOpPMUPOBAHHOTO COCTOSTHUSI.
19. TlonsiTe O MeTOZle TPAHUYHOIO 3/IEMEHTA.

OCOoONOOUTEA, WN R

JuddepennupoBaHHbIii 3aueT

OOyyaroluiics IMeeT MPaBO Ha MO/yYyeHHe MUHUMAa/IbHOM MOJIOKHTETEHOM OLIEHKH TTPY YCI0BUN
YCIIEIIHOTO MPOXOXKAEHUSI TEKYIIEr0 KOHTPOJISI yCIieBaeMOCTH B (hopMe IUarHOCTHUeCKOM paboThI B
COOTBETCTBUHM C rpadMKoM paszena 4.
ITuddepeHITMPOBaHHbBIN 3aUéT BK/IIOUAET B Ce0st OTBEThI HAa KOHTPOJ/IBHBIE BOIPOCHI.
OrleHKa «OTJIMYHO» - [TyOOKKe UCUepITLIBAIOIIYE 3HAHUS U TBOPUECKHE CTIOCOOHOCTU B IIOHUMAHWH,
W3/I0’KeHUH U UCTTIO/Ih30BaHUN YueOHO-TTPOrpaMMHOI0 MaTepyasia; yMeHre CBOOOJHO peliaTh MPaKTHUe CKUe
3aganus (3a/1auk, KOHKPeTHbIe CUTYyal[y, pacyeThl U T.I1.); JIOTUYeCKH TIOC/ef0BaTe/ibHbIe, CoflepyKaTe/lbHbIe,
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TI0/IHbIe, TPaBU/IbHBIE U KOHKPETHbIE OTBETHI Ha BCE II0CTAB/IEHHbIE BOIIPOCH] (BOMPOCHI [0 TEOPETUYECKOMY
3aueTy) U [JOTIOJTHUTE/IbHBIE BOTIPOCHI MPeriofiaBaresisi; CB0O0JHOe B/ia/ieHre OCHOBHOM U [IOTIONTHUTE/TBHOU
JUTEpaTypol, peKOMeHJ0BaHHOU yueOHO 1porpaMmon;

O1jeHKa «XOpOII0» - TBep/ble M JOCTAaTOUYHO I0J/IHbIe 3HAHUS BCEro MPOrpaMMHOI0 MaTepuasa, IpaBUIbHOe
[OHMMaHMe CyIIHOCTH U B3aUMOCBSI3M paccMaTpyBaeMbIX [1POLIECCOB U sIB/IEHUH; [0C/Ie[j0BaTe/IbHble,
TpaBU/IbHBIE, KOHKPETHbIE OTBETHI Ha M0CTaB/IeHHbIEe BOPOCHI ITPY CBOOOHOM YCTpaHEHHH 3aMedaHUH 110
OT/IeNIbHBIM BOTIPOCAM; /JOCTAaTOYHOE B/IaJIeHHe JIMTEPaTypoli, peKOMEeH/[0BaHHOM yueOHOMH MporpaMMon;
OrleHKa «y/|0B/IeTBOPUTE/ILHO» - TBEPAbIe 3HAHUSI ¥ TIOHMMaHHe OCHOBHOTO IIPOrPaMMHOT0 MaTeprana;
NpaBU/IbHBIE, 6e3 rPyObIX OLIMOOK OTBETHI Ha MOCTABIE€HHbIE BOTIPOCHI ITPY YCTPaHEHUH HETOUHOCTEH U
HeCyIleCTBeHHBIX OLIMOO0K B OCBeIlleHUH OT/Ie/TbHBIX TI0JI0XKEeHUM TIPY HaBOASIIMX BOTPOCAaX MperoaBare/is;
He/I0OCTaTOYHOe BjlaJieHre JIMTePaTypol, peKoMeH/[0BaHHOM yuebHOM MporpaMMon;

OLieHKa «Hey/|0BIeTBOPUTE/IBHO» - HETPaBU/IbHbIE OTBETHI HA OCHOBHBIE BOIIPOCHI, IPy0Oble OIMOKY B OTBeTaX,
HerloHMMaH{e CyLHOCTU M3/1araeMbIX BOIIPOCOB; HEYBeDPeHHbIE U HETOUHbIE OTBETHI Ha JI0TI0JIHUTE/IbHbIE
BOTIPOCHI.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pa3gen 1. O0mjasn
3 g |XQPaKTepHCTHKA NpoLeccoB 3 1 1 0 ? 5 5 KonTtposnbHbie
COMPOBOXAAIUX padoTy BOITPOCHI
KOHCTPYKIMH.
Paspen 2. HanipskeHHoO- Otuer 1o
3 6 |gedopMupoBaHHOE COCTOAHHE 16 8 6 2 8 5 5 |OpakTHyeckomy
YIIPyroro Teja. 3a[JaHUI0
Paspen 3. PacnipocTpanenue
- . KoHnTtposnbHbie
3 6 |BOJIH B ynpyroi CrjIoIiHOH 3 1 1 0 2 5 5
BOIPOCHI
cpepe.
3 6 Pazpgen 4. Tepmoaunamuka 5 3 1 2 2 10 10 KoHTpoJsibHbIE
Aedopmanuu. BOITPOCHI
3 6 |Pasgen 5. Teopus 00o/10ueK. 6 4 2 2 2 10 | 10 KonrporbHbre
BOITPOCHI
KoHTpoJibHbIE
3 6 |Pa3spen 6. Teopus pa3pymenus. | 5 3 2 1 2 5 5 BOIIDOCEI
3 6 Pa3pen 7. Ilunamuueckue 3 1 1 0 7 10 | 10 KontposnbHbie
3ajauu. BOIPOCHI
3 6 Pa3zpgen 8. YaapHoe Bo3pelicTBUe 3 1 1 0 9 10 10 KoHntposnbHbie
M MMIIY/IbCHOE Harpy>KeHue. BOIIPOCHI
3 | 6 [Pasgen9.IIponukanue. 6 | 4 | 2| 2 2 | 5 | 5 |KonTpomHbre
BOIIPOCHI
Pazpen 10. BemecTrBo u
3 g |KOHCTPYKLWH IPH BO3JCHCTBHM | o 1 1 0 ’ 10 | 10 KonTtposbHbie
BbICOKHX KOHI|eHTpaLui BOIIPOCHI
JHepruu.
Pazpgen 11. Bapuainjuonnas u OrTueT 110
3 6 |mpoeKIMOHHas MOCTAaHOBKA 14 6 2 4 8 10 | 10 |mpakThueckoMy
3aja4y TeOpuM ynpyrocTu. 3a/JaHUI0
Pa3pen 12. CoBpemeHHbIe Oryer rio
3 6 A ’ P 33 | 18 | 14 4 15 5 5 |mpakTuueckomy
NaKeTHbIe TeXHOJIOTHM.
3a/JaHUI0
3 6 Pazpnen 13. Hanucanue 8 0 0 0 8 10 10 Pedpepar
pedepara.
Bcero 3a 6 cemecTp 108 | 51 | 34 17 57 | 100 | 100
Bcero no agucuun/InHe 108 | 51 | 34 17 57 | 100 | 100
18 10876
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