





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
UNC/JIEHHOE MOJE/IMPOBAHUE B I'MJIPOADPOJUHAMMKE

Paspensl paboyeii mporpaMmsI
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3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI
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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:

YK-1 — criocoOGHOCTh OCYIIeCTBAATE TOUCK, KPUTUUYECKWH aHaau3 W CUHTe3 WHGOpPMaLWd, MPUMEeHSTb
CUCTeMHbIN TIOAXO0/, /1S pellieHusl T0CTaB/IeHHbIX 3a7a4
[ICK-1.1 — cnocoOHOCTh WCIO/B30BaTh 3HaHUS (GyHJAMEHTa/lbHBIX DPasfle/ioB eCTeCTBeHHOHAYYHOTO |

Mpod)eCCUOHANBHOTO LMK/IOB AJIs1 TIOHUMaHusl (PU3MUecKoi CyI[HOCTH paboumx MpOLeCCOB HEPreTHUeCKUX
YCTaHOBOK aBHal|MOHHOMN U pakeTHO-KOCMUYeCKO TeXHHUKU

IICK-1.3 — cnocoGHOCTh BBINOJHATH PacyeThl NapameTpoB pabouero mpolecca, TergoBOr0 COCTOSIHUS U
XapaKTepUCTUK JBUTaTesiell U SHeproyCTaHOBOK JieTaTe/IbHbIX anmnapaToB

DOpMHUPOBaHUIO KOMITETEHLIUH CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/bTaToB 006pa3oBaHus:
YK-1

3HAHUA:

Ha YpOBHe TIpe/CTAB/IEHUI: OCHOBHblEe TIOHATUA U OMpefe/ieHuss B 00/aCTH  COBPEMEHHBIX
BBIUMC/TUTETLHBIX TEXHOJIOTH; OCHOBHBIE TIOHSITUS O Peajiu3aliii BHIUMC/IUTEILHOTO 3KCIIEPUMEHTA; TIOHSITUS
0 TEXHOJIOTHUSIX BLIUMC/TUTEILHOTO MO/Ie/TMPOBaHUsI B 00/1aCTV MeXaHUKH CIUIOLIHOM Cpefbl;

Ha YpOBHEe BOCIPOM3BeZieHUs: 3aKOHBbI COXpaHeHWs B MHTerpajbHOi U guddepenimanbHol popme,
pa3HOCTHas arnmpokcumMarnus A depeHIMaNbHBIX U UHTerPaIbHbIX;

Ha ypOBHe TIOHMMAaHUsS: TeOpeTHYeCKHe OCHOBBI BBIUMC/IUTELHOTO MOJEIMPOBAHUS TIPOL[ECCOB B
TUIpoa’poJrHaMIiKe, (PyHKIMOHA/IbHAs CXeMa MaKeTOB BhIUMC/IUTETEHOTO MOZIe/TUPOBAHMS;

YMeHUs:

TeopeTHUeCKHe: TIPUMEeHSITb CUCTeMHBIN TOAX0A K PelIeHH0 3a/iau C pUMeHeHHeM BLIUMC/TUTebHOTO
MO/IeTMPOBaHHUS;

NpaKTUYeCKWe:  CIIOCOOHOCTh K NMPOgeCcCHOHANbHOW — 9KCTUTyaTal[d  COBPEMEHHBIX — CPEZICTB
BBIUMC/TUTETILHOTO SKCIIEPUMEHTA B TPeJIMEeTHOU 061acTy;

HaBbIKU:

CMOCOOHOCTBI0 M TOTOBHOCTBIO TPOBOAWTH PAabOTHI MO BBIYMC/IMTENBHOMY MO/ETUPOBAHUIO 3a/au
MeXaHWKH CIUIOIIHON Cpe/ibl, OLIeHUBATh Pe3y/IbTaThl UCC/Ie0BaHUH.

IICK-1.1

3HAHUA:

Ha ypOBHe Mpe/CTaB/IeHUN:

- u3nueckre ¥ MaTeMaTHUeCKre MOJIe/H, OMMCHIBAIOIe HEKOTOPhIe MPOLeCChl, TPOUCXOSINNE TIPH
3KCIUTyaTaly B U3fe/UsIX TelJIOSHePreTHKU U PAKeTHO-KOCMHUUEeCKON TeXHUKUY;

Ha ypOBHe BOCITPOU3BeJeHUsI:

- OCHOBHBIE CTIOCOOBI pPa3pabOTKU M TIPUMEHEeHHWs YMCIEeHHBIX METOJOB [ PelleHus] OTMeYeHHBIX
3ajay;

Ha ypOBHE TIOHUMaHHUSI:

- OCHOBHBIEe CBOMCTBA UHC/IEHHBIX METO/IOB,;

YMeHus:

- HCTIO/b30BaTb MaTeMaTW4ecKWid anmapar ¥ WHGOPMAallMOHHBIE TeXHOJOTUH TIPU U3yueHUH
€CTeCTBeHHOHAYYHBIX JMCLIUTIIVH;

- CTPOUThL MaTeMaThuecKre Mofienu (Gpru3ndeckux siBlIeHui;

HaBbIKU:

- pa3paboTKM  MaTeMaTUUyeCKWX  Mojiesiel,  OMUCHIBAOIIUX  (DYHKIIMOHUPOBAHWE  W37IeNUI
Terio3HepreTuky U PKT.

IICK-1.3

3HAHUS:

Ha YpOBHe Ipe/iCTaBJIeHHi:

- YHCJIeHHbIE MeTO/bl, UCIOb3yeMble /7Sl POBeZleHHs] PacueToB TI0 BbIllleyKa3aHHBIM MOZEIsIM;

Ha YpOBHE BOCITPOW3BeJIeHHSI:

- OCHOBHbIE CTMOCOOBI Pa3pabOTKU U TMPUMEHEHHS] UUCAEHHBIX METO/IOB [/l PeIIeHUs] OTMEUEHHBIX
3ajay;

- criocoObl TIPOBe/IeHUST YMCTeHHBIX 3KCIIEPUMEHTOB TTPOLeCCOB.

Ha YpPOBHe IMOHUMaHUsI:

- OCHOBHbIe CBOMCTBA UHC/IEHHBIX METO/IOB,;

YMEHUs1:

- CTPOUTH MaTeMaThueCcKre Mojiesid (PU3ndeCKUX sIBIeHUM;

- WCIIOMb30BaTh TeOpeTUYeCKre 3HAHUS [/ pelleHrs] KOHKPeTHBIX MpPakTU4YeCKUX 3aay, FPaMOTHO
BLIOMpaTh MeTOZ, ¥ MapaMeTPhl YMC/eHHOTO pelleHus], TI0y4aTh Pe3ynbTaT TpeOyeMoi TOUHOCTH;

- TIPOBOZIUTH MaTeMaThyeCckoe MOJIeTMPOBaHKE MPOLIeCCOB;
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- pa3pabarTbIBaTh ¥ IPUMEHSITh UHC/IEHHbIE METO/IBI;

HABbIKU:

- pa3paboTKM MareMaTW4eCcKWX  MoOfesed, ONWCHIBAIOIMX  (YHKIMOHHWDOBAHUE  W3ZeNui
Ternio3HepreTuky U PKT;

- pa3paboTKy U PUMEHEeHHUs YUMCIEHHBIX METO/IOB;

- pellleHus] UH)KeHepHBIX 3a/jau C IPUMeHeHHeM BbIUMC/IUTEe/IbHON TeXHUKU.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmaa YAUCJIEHHOE MOJE/ITMPOBAHUE B TUJIPOASPOJAMHAMUKE siBnsietcs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM 10 HarpasJieHut0 24.03.05 [Jeueamenu nemamesbHblx annapamos.

CogepxaHve [JUCLMIVIMHBL SABISETCS JIOTUYeCKUM IpojospkeHueM gucuuiviviH: MEXAHWKA
XKUAKOCTU U TA3A, PA3HOCTHOE MOJAE/IMPOBAHUWE, BbIUUC/IUTE/IBHAS
MATEMATUKA.

Copep>XaHue AUCLMIVIMHBI SIBJISIETCSI OCHOBOM [j1s1 ocBoeHusi aucuuryivd: MOJE/IMPOBAHUE
BBICOKOMHTEHCHWBHBIX ITPOITECCOB, 'OCYJAPCTBEHHAS NTOI'OBASI ATTECTALINSA.

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

e OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBEHHOHAyUHble U 001eMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTemMaTh4yeCKoro aHaau3a U MOZe/IMPOBaHus, TeOPeTUYeCKOrO M SKCIIepUMeHTa/IbHOIO UCC/Ie;0BaHuts B
rpoeccroHanBHON JesiTeIbHOCTH

¢ OIIK-5 — CrniocobeH UCIOMBb30BaTh COBPEMEHHbIE MTOJIXO/IbI U METO/[bI PeIIeHHs TIPodeCCHOHATBHBIX
3a/1a4 B 00/1aCTH aBUALIMOHHON U PAaKETHO-KOCMHUECKOW TEXHUKU

¢ OIIK-6 — CrniocobeH aHaM3UpOBaTh, CUCTEMAaTU3UPOBaTh U 060011[aTh MHGOPMAIIHIO O COBPEMEHHOM
COCTOSIHMU U TIepCIIeKTUBAX pa3BUTHS OTPac/y JBUraTeeCcTpPOeHHs U SHepreTHYeCKOM TeXHUKH

¢ OIIK-8 — CniocobeH pa3pabarsiBaTh aJTOPUTMBI M KOMITbIOTEPHBIE TTPOTPAMMBI, TIPUTOHbIE /IS
MPaKTHUYeCKOIr0 NPYMeHeHUsI

e TICK-1.3 — cr1iocoGHOCTb BBITIOJHATH PACUEThI TapaMeTPOB pabouero MpoLecca, TerIOBOr0 COCTOSHHUS
Y XapaKTepUCTHK JIBUraTe/iel U SHeProyCTaHOBOK JleTaTe/IbHbIX arnaparoB

¢ TICK-1.4 — cr1iocoGHOCTb IPOBO/IUTE AHA/IN3 TETIOBBIX W a30AMHaMUUeCKUX TPOLIeCCOB C
WCTO/Ib30BaHNEM COBPEeMEHHBIX MH(OPMaLMOHHBIX TeXHOJIOTHM, TOTOBHOCTh K MPOQeCcCHOHaTbHON
9KCIUlyaTallid COBPEMEHHBIX CPeJiCTB BBIUMC/IUTEILHOTO MO/ e/TMPOBaHUS



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIe 3aHATHS
B KOHTaKTHOIi (opme

HaumeHoBaHue Ppas3fieyioB U JUNAKTHYECKHUX eJUHHUIL]

KYPC
CEMECTP
BCEI'O

BCEI'O
Jlekuyun

3aHATUA
CamocrosiTe/IbHasA

pabora cTygeHToB

IIpakTHyeckue

®dopmupyemast
KoMmrmeTeHus, %

-1

TICK-1.1

TICK-1.3

Paspen 1. MaremaTnyeckoe Mo/ie/IMPOBaHNe ¥ BBIYHC/IUTETBHBIA
9KCIepUMeHT. VIcTopys pa3BUTHsI BEIYMC/IUTE/IBHOM ra30/iMHAMUKH.
Tpuazia MaTemMaTHueCcKkoro MojenupoBaHus. MeToauka MaTeMaTHueCcKoro
MOJerupoBaHus. Oco6eHHOCTH BBIYUC/IATE/IBHBIX 3aja4

4 7 asporasoJjiHaMHUKH U TeTsioMaccornepeHoca. Bo3MOo)KHOCTH COBpeMeHHBIX 11 4 2 2 7
MHGPOPMALIMOHHBIX TEXHOMOTHH B 33/la4aX BHIUMC/IUTETBHOTO
MoZienpoBaHysl. YrceHHOe Mo/ie/TMpoBaHye B 3aJauax
aBpOKOCMPI‘-lECKDﬁ TeXHUKHU. CDBPEMEHHHE CUCTEeMbI YHC/IEHHOI'O
MO/Ie/TMPOBaHNA U TMaKeThbl NPUKJIaJHBIX TIPOrpaMM. ﬂOCTHFHyT’bIe
pesysibTarhl U 1pobieMHble pa3paboTKu.

Paspen 2. UuTerpanbHas ¢opma yp. i ra M. 3aKOHBI
COXpaHeHusl /sl MaTepuasbHOro 06beMa U GaslaHCOBbIe COOTHOLLEHHSL.
TTonsiTHs MaTepHanbHOTO 00beMa: TTO/BIKHBIN 06beM, HelO/BIKHBII B
TpocTpaHCTBe 06beM, NepeMelatoLMics B POCTPAHCTBe 00beM.
DU3MKO-MeXaHWUeCKHe XapaKTePUCTUKU MaTeprasibHOM YacTHLibl. [10TOKH
4 7 yepe3 MOBEPXHOCTb KOHTPO/IBHOrO 06beM. [T0TOKH uepe3 oBepxXHOCTh 6 4 4 0 5
KOHTDPOJILHOTO 06beM. BHyTpeHHue HanpspkeHusi. @OPMyY/IMPOBKA 3aKOHOB
coxpaHeHusl. POPMyY/IMPOBKA 3aKOHOB COXPAHEHHSI [/Isl TOABIKHOTO
o6bema. ®OPMY/IMPOBKA 3aKOHOB COXpaHeHHst st GUKCUPOBAHHOTO
obbema. Basancosble ypaBHeHusi. BasaHCOBbIe COOTHOLLEHUs 7151
repeMeLaLIerocst 06beMa. DKBUBAIEHTHOCTD ABYX (JOPM 3arucu
WHTerpaJibHbIX 3aKOHOB COXPaHEeHHsI.

Pazpen 3. luddepennuansnasn gop coxp
JuddepenipanbHas opMa 3aKOHOB COXpaHeHHs! /11 PUKCUPOBAHHOTO
4 7 KOHTDPOJIbHOTrO 06beMa. 3aKOH COXPaHeHHsl MacChl. 3aKOH H3MEeHeHHs! 6 4 2 2 2
KOJINYeCTBa /IBIKeHUsI. 3aKOH COXpaHeHHs1 SHeprun. KoHcepBaruBHas
(hopma crcTeMbl ypaBHEHUH AMHAMUKH CIIJIOLITHON CPe/ibl.

Paspen 4. KauecTBeHHbIH aHa/IM3 pellleHHH HEKOTOPbIX
muddepeHnMaNbHBIX YPaBHEHHH B YaCTHBIX IPOU3BO/HBIX.
TTpocreiiiee runepbonueckoe ypaBHeHHe. HesHeliHoe ypaBHeHHe
nepeHoca. XapakTepUCTUKN HeJIMHeHHOTO ypaBHeHHs! IIepeHoCa.

4 7 YkpyueHHe BOHOBOTO ()pOHTA U BO3HUKHOBEHHE Pa3phIBOB. 12 4 2 2 8
VIHTerpanbHbIii 3aKOH COXpPaHEeHUs /11 HeJTMHEeHHOro ypaBHeH!s:
repeHoca. XapakTepucTHUeCKHi aHa/IM3 CUCTeMbI YpaBHEHHH
O7IHOMEpHOH aKyCTUKHU. XapaKTepHUCTHKU B K1acCH(pUKALMK CHCTEM
ypaBHeHHUA.

Paspaen 5. [luckperusanus MaTeMaTHueckoii Moaenu. OrnepaTopHble
MeTO/Ibl B MCUHC/IeHNH pasHocTel. KoHeuHble pa3HOCTH U TTPOM3BOAHEIE.
TToHsiTHe 06 OMepaTOpHBIX MeTO/aX BBIYUCIEHUs pasHOCTeH. MeTozb!
MOCTPOEHHS! Pa3HOCTHBIX CxeM. CXeMbl KOHEeYHbIX Pa3HOCTel U KOHeYHOro
4 7 obbema. BapualjoHHbIe 1 IPOEKLMOHHbIE MeTO/bl. KoMIIakTHbIe CXeMbl 1 7 4 4 0 3
CXeMbl BBICOKOTO ropsizika. CBoiicTBa pa3HOCTHBIX cxeM. CXOJMMOCTb,
annpoKCUMaLys, yCTOMUMBOCTb. Pa3HOCTHOM cxeMbl. IToHsATHe O
MOHOTOHHOCTH. KOHCepBaTHBHOCTb Ha Pa3HOCTHOM ceTke. [ToHsTHE
9KOHOMMYHOCTH.

Pazpen 6. Knaccudukanusa MeToA0B peLieHH!sI CETOUYHBIX ypaBHeHHH.
OcobeHHoCTH peanusanyi CeTOYHBIX METOAO0B /I /VIUIITHYEeCKUX,
napabo/Mueckux 1 rurepbomueckux 3azau. Ilapabomyeckue 3aaum.
MeToy, cKansipHOI MPOrOHKU. PasHOCTHbIE CXeMbl /1Sl IByMepHBIX 3ajiau.
TTonsiTHe 0 MeTozje JPOGHBIX 11ar0B ¥ Pa3HOCTHBIX CXeMaxX pacllerIeH .
DJMITHYEeCK1e YpaBHeHUS U CUCTEMBI. PasHocTHBIE CXeMbl AN

4 7 3JUIMIITUYeCKUX 3a/la4. YpaBHeHue IlyaccoHa. IIpsiMble MeTO/bI peleHuts. 8 6 4 2 2
OO61Ke CBefieHHst 0 TeXHHUKE PAbOThI C pa3pe)XeHHbIMU MaTPULIAMH.
I/ITEpaL[I/lDHHI)IE MeTO/bI pelleHus. METO,ZU)I YyCTaHOB/IEHUA.
AnmnpoKcHMarys IpaHMYHBIX YCI0BUH. ['Mnepbomueckue 3afaun. 3anuch
ypaBHeHHii Diifiepa B MaTpUUHOM BH/le. JIiHeapH13aLys Ha BpeMeHHOM
Luare ypaBHeHHi ra30Boii AMHAMUKU. Matpuibl SIKOOH /i/ist TOTOKOB.
AHHpOKCl/IMﬂL[HH BPEMEHHOr0 1miara.

Paspen 7. BBeieHHe B IOCTpOeHHe pPacyeTHBIX CeTOK. PacueTHas ceTka
Y ee reoMeTpuyeCcKye 371IeMeHTHI. Turer PacueTHbIX CETOK. Crioco06b1

4 7 OIUCaHUA HeCTPYKTYPHPOBAHHBIX PACYETHBIX CETOK. Wcnonb3oBaHue 7 4 4 0 3
0TOOpaXKeHHiA /17151 IOCTPOEHHUsI CTPYKTYPHUPOBAHHBIX ceTOK. Criocobbl
aflanTtalyy CTPYKTYPHPOBaHHBIX ceTOK. IlocTpoeHre KOHeUHO-
3/1eMeHTHOI ceTKu. [IMCcKpeTH3als reoMeTpuH.
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Paspen 8. PelleHne HeCTallHOHAPHOTO YPaBHEHHs! TeN/IONPOBOJHOCTH.
SIBHBIE U HesIBHbIE CXeMbl. MeTo/| TPOroHKH. BekTopr3oBaHHbIe

4 7 a/IropuTMbl. PaccMOTpeHre NPUMepoB pellieHHsl ypaBHeHHs! 20 6 4 2 14
Ter/IoNpOBOAHOCTH /i/Isl Pa3/TMYHOrO Kpyra 3ajiay: 3a/layi C BHYTPeHHUMU
HCTOUHHMKAMH TeIlIa, 33/jau ¢ Teruiodu3niyecKMMH napaMeTpaM,
3aBUCSILMMH OT TeMITepaTypsl.

10

10

10

Pa3pen 9. Teuenus ¢ yjapHbIMHM BoJTHaMH. /ICKpeTH3al[|isl HA OCHOBe
METO/,0B KOHEYHOTo 06beMa M CXeMbI paciiafia MPOHU3BOILHOTO pa3phiBa.
4 7 3agaua Pumana. Metog, C.K. I'opyHoBa. JInHeapu3oBaHHbIe CXeMbl 14 4 2 2 10
pacriaza paspbiBa. [ToHsiTHe 0 THOPUAHBIX CXeMax. YpaBHEHUs
OJIHOMEPHOTO HeCTal{IOHAPHOTO COTJIOBOTO TeUeHHsl.

15

15

15

4 7 Pa3pen 10. MoaenupoBaHue BA3KUX TedeHHH. Crioco6bl 10 7 4 3 3
MOZe/TMPOBaHHs 3a/ja4 MEXaHUKH JKHIKOCTH U ra3a. [logxoze! Jlarpamka u

7

10

10

10




Diinepa. Pa3nuyuHble MOAXO/bI MOZ|eTMPOBAHKs TypOy/IeHTHBIX TeUeHHid:
RANS, LES, DNS. Knaccudukaipst Mogeneli TypOyneHTHOCTH.

Paspen 11. IToaxopab! M MeTOAbI BHIYHC/IMTE/THHOTO MO/ie/IHPOBaHHS
TeyeHHH BA3KOW XUAKOCTH U rasa. CoBpeMeHHbIe HH(POPMALMOHHbIE
7 TEXHOJIOTMH Ji/I51 BLIYMC/IUTE/IBHOTO MO/e/IMPOBAHMs 3a/ja4 TeUeHHUs. 7 4 2 2 3
Bsi3ko# skuaKocTH. ITakeTel CAE-TexHon0ornu. CTpyKTypa naketos. Ilpe- u
MOCTIPOLIeCCUHT pelieHys [IpuMephl pelieHys pas/jMyHbIX 3a/au.

10 10

10

7 Pazpen 12. KypcoBoii npoekT. HarvcaHue KypcoBoro rnpoekra ro

WMHAWBH/YaIbHOMY 3a/IaHHIO.

36 0 0 0 36 15 15

15

Bcero 3a 7 cemecTp

144 51 34 17 93 100 100

100

Bcero no pucuunInHe

144 51 34 17 93 100 100

100

3.2. AyAuTOPHBIN NPAaKTUKYM

Homep n
P Oo0neMm,
Ne HauMeHOBaHue
TeMa NpPaKTUYeCKOr0 3aHITHUS ayp.
n/n pasjena
4acoB
AUCLIUIINHBI
Pazgen 1.
Maremarnyeckoe
WuTerpupoBanue cucteM 0OBIKHOBEHHBIX AU(QepeHIraIbHbIX
1 |MmopmenvpoBaHue U N 2
o ypaBHEeHUH.
BBIYMC/IUTETBHBIN
9KCIIePUMEHT.
Pazpen 3.
nddepeHLaTbHas
2 Audgepenny Oco6eHHOCTH Pa3HOCTHBIX CXeM JI/IS1 3a/1aU Ta30JUHAMUKH, 2
(hopMa 3aKOHOB
COXpaHeHHUsl.
Pazpen 4.
KauecTBeHHbIN aHaIU3
pellieHU HeKOTOPBIX o
3 Pa3nocTHas cxema /1J11 ypaBHeHUMN aKyCTUKU. 2
b depeHIMANTBHBIX
ypaBHEHUM B YaCTHBIX
MIPOU3BOJHBIX.
Pazgen 6.
4 Knaccudukarms ITpuMepbl pa3HOCTHBIX CXeM S/I/IMIITHUECKUX U TUTIepOOoTUe CKUX 7
METO/IOB pellleHus CUCTEM YpaBHEHUIA.
CeTOYHBIX YpaBHEHUM.
MeTo/ KOHEUHBIX Pa3HOCTeN /il HeCTalliOHAPHOTO YPaBHEHUsI
Paspen 8. Pemienne TervIonpoBogHOCTH. OfHOMepHas, AByMepHad 3a7ada
g |HecTay{oHapHOro TeI/IONPOBOAHOCTHU. [ paHnuHbIe yciaoBus 1, 2, 3 1 4 pofoB. ?
1,2,3u4
ypaBHeHUsI YpaBHeHUe TerIONPOBOAHOCTH C 3aBUCSIIIMMU OT TeMIlepaTyphl
TEeT/IONIPOBOAHOCTH.  |Teruiodu3nyueCKUMU KO3 duiieHTaMu. YpaBHeHe
TeI/IONPOBOAHOCTY C BHYTPEHHUMM UCTOUHMKAaMU Terla.
YpaBHeHUs] OAHOMEPHOTO HeCTALMOHAPHOTO COTIJIOBOTO TeueHUs.
Pasgen 9. Teuenns c
6 MapiiieBbie MeTO/IbI - MOJe/IMPOBAHKEe HauabHOTO yuacTKa 2
yJapHbIMU BOJTHAMMU. o
CBepX3BYKOBOM CTPYH.
Paspen 10. MopenupoBaHue TypOyTeHTHBIX 3(h(deKTOB. BbICOKOPEHHOb/ICOBbIE
7  |MopenvpoBaHve ACTIPOE TYPOY: ) P A 3
. Y HU3KOPEHHO/Tb/ICOBbIE MO/IE/TH TYPOy/IeHTHOCTH.
BSI3KHX TeYeHUM.
Pazpen 11. TTogxoap! 1
MeTO/Ibl
g [BBIUMCIHTEILHOO [TpuMepbl MOZleTMPOBaHMsI TeUeHH BSI3KOM KUAKOCTU U ra3a Ha 7
MOZ|e/TUPOBaHUS TIpUMepe pPa3/MUHbIX 33/jau ¢ npuMeHeHeM CAE-TeXHOIOTrvid.
TeUeHU! BS3KOU
>KUJKOCTHU U Tasa.
Bcero 3a 7 cemecTp 17
3.3. CamocrosTennbHas padora crygenrta (CPC)
Homep u
Ne p OoneMm,
HauMeHOBaHUe pasjea Copep)kaHue yueOHOro 3aiaHus
n/n 4acoB
AUCLIUIINHBI
1 |Pa3gen 1. N3yuenve matepuana paszea. 2
2 Maremarnyeckoe Harnrcanue nporpamMmel nHTerpupoBanus cucreMsl OY Ha 5

MO/ie/TUPOBaHUe U

rpuMepe BHyTpeHHel razofrHamMuku PITT B TepMoArHaMuueCcKoit
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BbIUMC/IUTE/IbHBIN
3KCIIePUMEHT.

rocrtaHoBke. @opMUpoBaHUe MaTeMaTHUeCKOi MOZeJIH.
CormocrasrieHre MeToZa Jiijiepa MepBoro NopsijKa TOYHOCTH U
MOJU(ULIMPOBaHHOTO MeTo/a Diijiepa BTOPOro MOpsiiKka TOUHOCTH.

Paspen 2. MnTerpansHas

3  |bopma ypaBHeHuit N3yuenne marepuana pasgera. 2
ra3oZjMHaMHKH.
Pazpen 3.
rnddepeHLaTbHas
4 HAnddepenny N3yuenue marepuasna pasjena. 2
(hopMa 3aKOHOB
COXpaHeHus.
Pa3nen 4. KauecTBeHHBIN
5 " W3yuenve marepuasna paszera. 2
aHaJii3 peLleHnuin
HEKOTOPBIX
6 I depeHIaTBHBIX Hamnvcanue nporpaMmmbl MOZeIMPOBaHUS pPaclpOCTpaHeHHUs 6
YPaBHEHHH B UACTHBIX  |aKyCTHUECKOTO BO3MYIIIEHHUS B ra30BOM Cpefie.
MIPOU3BOJHBIX.
Paspen 5.
VICKpeTu3aLus
7 AHCKp A N3yuenve matepuana pa3gera. 3
MaTeMaTuyeCcKon
MoJenu.
Pasgen 6.
Knaccudukarys
8 uxany N3yuenve MaTepuana paszea. 2
METO/IOB pellleHus
CeTOYHBIX YpaBHEHUM.
Paspnen 7. Besenue B
9 |mocTpoenue pacueTHbIX |M3ydeHuWe marepurasia paszesa. 3
CEeTOK.
10 W3yuenne marepuana pasgera. 2
Hanucanue nporpammel Mo/ie/TMpOBaHUs HarpeBa OIHOMEPHOT'O
Pazgen 8. PerteHue porp AP p on p
11 CTEPIKHS C TIOCTOSIHHBIMU TeTI0(hH3UUeCKUMH CBOHCTBaMHU. SIBHasI 5
HeCTalMOHAaPHOTO
CxeMa UHTerpupOBaHMUsI.
ypaBHEHUsI
TerIoNpOBOIHOCTH. Hanucanue nporpammel MoZieTMPOBaHUS HarpeBa OAAHOMEpHOro
12 CTEPIKHS C TIOCTOSTHHBIMH Teriohu3nye CKUMUA CBOMCTBAMH. 7
HesiBHast cxeMa MHTErpupOBaHUs - METO[, IPOTOHKHU.
13 N3yueHre MaTepuasa paszjea. 2
Pazgen 9. Teuenus c B Y P DA NeS
14 |ynapHemvu BomHamu. E BITIOJIHEHHE TIPaKTUUeCKoro 3aaaHus Ne Ifa TeMy 8
MogenvpoBaHue CBEPX3BYKOBOIO TEUEHUS .
Pazpen 10.
15 |MogenupoBaHue Bsi3KMX |M3yyeHue MaTepuasa paszena. 3
TeUeHU.
Pazpen 11. TTogxonp! 1
MeTO/Ibl
16  |BBIUMCIUTENBHOTO N3yueHre mMaTepuasa paszea. 3
MO/Ie TUPOBAHUS TeUeHUH
BSI3KOM KUKOCTH U rasa.
BrInosiHeHMe KypcoBOro npoeKTa 1o UHAMBUYaAbHOMY 33ZaHUIo.
o AnHanu3 riporjeccoB ¥ GopMHUPOBaHUe MaTeMaTHyeCKHUX MOZesiei.
Pazpen 12. Kypcosou pory (bopmup 2
17 DOGKT. [IpoBesieHre BEIYMC/IUTE/IBHOIO MO/ZIe/IMPOBaHUA. AHaN3 36
P ’ pe3ynbTaroB. [1oAroTOBKA MOSICHUTEILHOM 3alUCKY, JOKIaa U
Mpe3eHTaLuH.
Bcero 3a 7 cemectp 93

3.4. KypcoBoii npoeKT

COJEP)XXAHUNE DOTAITA

MIEPHO],

NCITIO/IHEHUAIVIAHUPYEMOE

OrpeiernieHye 1ie/ieit ¥ IOCTaHOBKA 3a/1a4y paboThl. PaspaboTka riaHa
paboThI HaZl IPOEKTOM.

9

(uepenu BPEMHI (uac)
ceMecTpa)
Otan 1. O6cyKAeHUe C DYKOBOAUTENIEM COZIeP>KaHus pabOoThI. 1-2 6




Ortan 2. AHanus iMTeparypsl [10 TeMaTHKe KypCOBOIO IIPOeKTa.

AHasnu3 TIpoTeKaroIMX MMpoieccoB U (opMHUPOBaHHE MaTeMaThueCKUX 3-8 10
MOZeJiei.
Oran 3. [IpoBeeHre BbIUMCIUTETEHOTO MOJ€TMPOBaHUs. AHaIU3 9-16 15
pe3y/IbTaTOB UKMCJIEHHOTO MO/le/TMPOBaHMUS.
Oran 4. [ToAroToBKa MOsICHATe/TLHOMN 3alliCKH, N0K/Ia1a U 17-17 5
rpe3eHTaluu.
Bcero 3a 7 cemecTp 36
4. ®OPMBbI KOHTPOJIAA OCBOEHUA TNCIIUITI/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1 2 3 4 5|6 7 89/10(11| 12 13 14 15 16|17
7 Otu. no 13| |Otu. no I13|KB|JP Otu. o I13| | |AP| |KB|Otu. no [13| |Otu. no I13|AP|KII

YcnoBHbIe 0003HaYeHMS:

[P — nuarHocTHueckasi paboTa;

Ortu. 1o I13 — oTueT no npakKTUUECKOMY 3a/|aHUIO;
KB — KOHTpO/IbHBIE BOIIPOCHI;

KII — KypCOBOI TTPOEKT.

TEKyIHHﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOJUTCA B IUCKPETHbIE BpEMEHHBIE MHTEPBAJ/IbI B

cnenyromux dhopMax:

e UArHOCTUYECKas paboTa;

* OTYET IO NMPAKTUUECKOMY 3a/]aHHIO;
¢ KOHTDOJIbHBIE BOTIPOCHI;

e KypCOBO! ITPOEKT.

IIpomMesKyTouHasi arTecTamusi IIPOBOAXUTCS B popMax:
e 9K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. H. EMenbsgHOB. . Unc/ieHHbIE MeTOZBI: BBEleHHE B TEOPUIO Pa3HOCTHBIX cxeM. Mockga: FOpaiit, 2020,
1. pec.

2. K. H. Bonkos, B. H. EMenbgHOB. . BeiunciuTenbHbIe TEXHOIOTUM B 38/ladaX MEeXaHUKU KUJJKOCTU U
rasza. M.: ®DUUBMATIJINT, 2012, 63 3K3.

3. K. H. Bonkog, B. H. EmenbsiHoB, B. A. 3a3uMko. . TypOy/ieHTHbIe CTPYH - CTaTUCTUUECKUE MOJIE/N U
MOJleTMpoBaHue KpPymHbIX Buxpei. M.: ®U3MATIINT, 2013, 30 k3.

4. K. H. Bonkos, B. H. EmenbsHoB, U. B. Tetepuna. . I'a30Bble TeueHUs B COIJIaX 3HEPrOyCTaAHOBOK. M.:
OU3IMATIINT, 2017, 50 3k3.

5. K. H. Bonkog, FO. H. [deptoruH, B. H. EMenbsiHOB. . Pa3HOCTHBIe CXeMbI B 3aflayaX Ia30BoOM AUHAMUKI
Ha HeCTPYKTypHpOBaHHbIX ceTKax. M.: ®U3MATIJINT, 2014, 10 3k3.

6. H. H. ®énopoga, C. A. Banerep, M. H. Tanunog. . OcHoBbl pabotel B ANSYS 17. M.: IMK Ilpecc,
2017, s51. pec.

5.2. [lorionHUTebHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.

5.3. [lepuogrueckue u3aHus:
He TpeOyoTCSI.

5.4. TlepeueHb peCcypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS! TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

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

2. https://urait.ru/ — I'naBHast — O6pa3oBaresnbHas Tuiargopma FOpaiit. [I71st By30B 1 CCy30B.;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyngamenTanbHas 6ubmoreka BI'TY «k BOEHMEX» um. [1.®. YcTHHOBA.

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

http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro dou/ia
(byHZaMeHTaIbHBIX UCC/IeJ0BaHUH.

WHudopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOPMal[MOHHBIN TIOPTal TEXHUYECKOTO PerymupoBaHus: HopMbl, mpaBuia, CTaHAAPThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. IIporpaMMHOe 0becIieueHue:

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

5.6. 'Hpopmal[oHHbIe TEXHOIOTHH:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [JOCKa.

6.2. IIpakTHyeckue 3aHATHA:

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

6.3. Ilpouee:

1. pabouee mMecTo TperoiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JOCTYTIOM B VIHTEpHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHbIe KOMITbIOTepaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
YUCJ/IEHHOE MOJE/IMPOBAHUE B I'1JIPOASPOJUHAMUKE

AnHoTanusa paboueii nporpaMMsl

Jucoumuimia UUCJIEHHOE MOJE/IMPOBAHUE B T'MJPOA3POMHAMMKE sasnsercs
JUCIUIIMHON YacTH, (POPpMHPYeMOH y4YacTHHMKaMH 00pa3oBaTe/IbHbIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 Hampas/yieHuto 24.03.05 [Jeueamenu nemamenbHblX annapamos. JUCIUIIIMHa peaanu3yeTcsl Ha
tdakynereTe A PaketHo-kocmudeckoit TexHuku BI'TY "BOEHMEX" um. O.®. YcruHoBa kadezapodr A9
I[TJTASMOT'A30JVUHAMUMKA U TEITJIOTEXHUKA.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
YK-1 crnocoOHOCTb OCYIIECTBISATh TOUCK, KPUTHUECKWM aHalu3 W CUHTe3 WHGOpMAI[uM, TPUMEHSITh
CUCTEeMHBIV TIOAXO/ /IJIsl PEIIeHUs TIOCTaB/IeHHbBIX 3a/1ay;
[ICK-1.1 crocoOHOCTE WCMOMB30BaTh 3HaHUS (PyHJaMEHTASbHBIX Da3/e/IOB eCTeCTBEHHOHAyuHOrO U
1poheCcCUOHANBHOTO I[UK/IOB /IS TIOHUMaHUs (DU3NUECKON CYLHOCTH pabourX IPOIeCCOB SHEPreTUYeCKUX
YCTaHOBOK aBUALIMOHHOM U paKeTHO-KOCMUYeCKON TeXHUKM;
IICK-1.3 crioco6HOCTh BBIMOJHATE pacueThl TapaMeTpoB pabouero Ipolecca, TEIUIOBOTO COCTOSIHUSL H
XapaKTepUCTUK JBUTaTe/el 1 JHeProyCTaHOBOK JIeTaTe/TbHbIX arraparos.

CopiepkaHue JUCLIMIIIMHBI OXBaThIBaeT KPyT BOTIPOCOB, CBSI3aHHBIX C BHIUMCIUTENBHOUN THUAPOra30MHaMUKOM.
IMaHHasi OUCLIMIUIMHA OPWMEHTHpPOBaHa Ha BbIPAOOTKY HABBIKOB, HeOOXOAWUMBIX [Jis WCC/IeJOBaTeNbCKOU U
MPOEKTHO-KOHCTPYKTOPCKOM /IeATeILHOCTH CIIel[HaiucTa B 06/1aCTH CO3/jaHUsl HOBOW TeXHWKH W B 00/aCTH
vHTeHcH(UKai pabourx MPOIeCCOB B HU3/IENUAX BBICOKOH TexHosornd. Ocoboe BHUMaHUE YIemAeTCs
OCBOEHUIO METOJI0B UHC/JIEHHOTO MO/e/TUPOBAaHUs Ta30[/MHAMUUECKUX IIPOL[eCCOB, XapaKTePHbIX st
SHEepreTMUeCKWX YCTAaHOBOK pa3/MUHBIX THUIIOB, a TakKe aKTHBHOIO B/aJleHUs MeToJaMU pacyeTHOro
MO/IeJTUPOBaHUs TeryioMaccornepeHoca. M3yuatoTcs coBpeMeHHble MOAX0Abl BEIYUCIUTEbHOM ra30JMHaMUKY,
peasii30BaHHbIe B CTelMaaM3upoBaHHbIX HH(popMalioHHbIXx CAE-cpesax.

[MporpamMmMoii AUCLMIIIMHBI TIPeJyCMOTPEHBI C/leAiyIoliie BUABI KOHTPOJIS:

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
* OTYeT I10 NMPAaKTHUECKOMY 3aJjaHHIO;
* KOHTDOJIbHBIE BOTIPOCEHI;
* KypCOBOM ITPOEKT.

HpOME)Ky'TO‘lHaH dTTecTalus IMpOBOAUTCA B CI)OPMaX:
¢ DJK3dMeH.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [UCLUIUIMHBI cocTaBiser 4 3.e., 144 u. TlporpamMMol AWUCIUTUTUHBI

TpelyCMOTPEHbI JIeKIIMOHHbIe 3aHATHS (34 u.), mpakTuueckue 3aHsATHS (17 W.), camocTosiTenibHast paboTta
cryzaenTa (93 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
YVCJIEHHOE MOJIE/TMPOBAHUE B I'I/IPOASPOJIUHAMUKE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 PaboTy CTyZeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

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

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

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnjyemas iuTeparypa uac

Pa3pen 1. MaremaTnueckoe Moje/TMPOBaHUe U BEIUMC/INTE/IbHBIN IKCIIePUMEHT.
K. H. Bosikos, B. H. EmenbsiHOB, )
N. B. TerepuHa. . ['a30BbIe

TeueHUsl B COIIax

N3yuyeHue MaTepuasna pasena.

Hamnvicanue nporpaMMel UHTETpUpPOBaHus cucTeMsl O1Y SHEproyCcTaHOBOK: M.:
Ha rpuMepe BHyTpeHHel rasoguHamuxu PATT B ®OU3MATIIUT, 2017 (BeezeHue,
TepMOZIMHAMHUUeCKOl 1ocTaHoBKe. PopMUpoBaHye 1)
MaTeMaTh4yeckor Mogieny. CorocTas/ieHre MeToza K. H. Bosikos, B. H. EMe/IbSIHOB. . 5)
Oliiepa nepBoro Mopska TOYUHOCTH U BeruncivresbHble TEXHONIOTUU B
MOM(ULIMPOBAHHOTO MeTo/ia Jidjiepa BTOPOTO MOpsiIKa 3a/jauax MeXaHUKH XKUIKOCTH U
TOYHOCTH. rasa: M.: ®UU3MATJ/INT, 2012
(BBeneHue)
Wroro no pa3geny 1 7

Pazgen 2. UnTerpanbHas (popma ypaBHeHHI ra30AMHaMHKH.
K. H. Bosnkos, B. H. Eme/ibsHOB. .
BrruvcnvrenbHble TEXHOIOTUN B 7
3a/jauax MeXaHUKH XUIKOCTH U
rasa: M.: ®U3MATIINUT, 2012 (2)
Wrtoro no pasgeny 2 2
Pazgen 3. Juddepeniuansaan popma 3aK0HOB COXpaHEHHUS.
K. H. Bosnkos, B. H. EmenbsHOB. .
BeruncivresbHble TEXHONOTUU B

3a/jauax MeXaHUKH XUJKOCTH U
rasa: M.: PU3MATJINT, 2012 (2)

W3yueHue MaTepuasna pasjena.

Vzyuere Marepuasa pasena. B. H. EmesnbgHOB. . Unc/ieHHbIe 2
MeTO/Ibl: BBeJleHHe B TEOPHIO
pa3sHOCTHBIX cxeM: MocCKBa:

FOpaiir, 2020 (1)
Wroro no pa3geny 3 2
Pa3zpen 4. KauecTBeHHBIN aHa/IM3 pellleHUH HEKOTOPbIX Aud depeHHaTbHBIX YPaBHEHHI B YaCTHBIX
NPOU3BO/JHBIX.

N3yuenne marepuana pasgzeJa. B. H. EmesibaHOB. . Unc/ieHHble 2

Harmucanue nmporpammbl MoJeIMpOBaHUs METO/bl: BBE/IEHNE B TEOPUIO

pacIipoCcTpaHeHus aKyCTUUeCKOT0 BO3MYILeHUs B Fa30BOM PasHOCTHBIX cxeM: Mockga: 6

cpeze. FOpaiir, 2020 (4.2)

Wrtoro no paspeny 4 8
Pazpen 5. luckpernsanus MaTeMaTu4ecKoi Mo/ie/in.
N3yuenune marepuasna paszesa. B. H. EmesnbsaHOB. . UncieHHbIe 3

MeTO/Ibl: BBe/IeHHe B TEOPUIO
Pa3HOCTHBIX cxeM: MoCKBa:
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FOpaiiT, 2020 (2, 3)

K. H. Bonkos, IO. H. [leprorus,
B. H. EMenbsiHOB. . Pa3HOCTHEBIE
CXeMbI B 3aflauax ra30Boi
JUHAMUKU Ha
HeCTPYKTYPUPOBaHHBIX CETKaXx:
M.: ®USMATIJINT, 2014 (1.1,

B. A. 3asumko. . TypOyneHTHbIe
CTPYH - CTaTUCTHUYECKHE MOZIETH
Y MOZIe/TMPOBaHue KPYITHBIX

15

1.2)
Wroro no pasgeny 5 3
Pa3pen 6. Knaccugukanus MeTo/[0B pellleHUsI CETOUYHBIX YPaBHEHHH.
B. H. EmesnbgHOB. . UncieHHbIe
MeTO/Ibl: BBeJleHHe B TEOPHIO
N3yuenre marepuasna pasgzeJa. . ) 2
Pa3HOCTHBIX cxeM: MoCKBa:
FOpaitr, 2020 (6, 7)
Uroro no paspeny 6 2
Paspen 7. BBefjeHue B IOCTPOeHNE PACYeTHBIX CETOK.
B. H. EMesibaHOB. . Unc/ieHHbIe
MeTO/bl: BBEJJEHUE B TEOPUIO
pasHOCTHBIX cxeM: MockBa:
FOpaiir, 2020 (2)
N3yuenne marepuasna pasgena. K. H. Bonkos, B. H. EmenbsHoB. . 3
BbrurcnvrenbHble TEXHOOTUA B
3a/lauax MeXaHUKU XXUJKOCTHU U
rasa: M.: ®MI3MATJ/INT, 2012
1.7)
Wroro no pasgeny 7 3
Paspen 8. PemieHue HeCTaliMOHAPHOr0 YPaBHEHHsI TeNVIONPOBOJHOCTH.
N3yuenue marepuasna paszesa. 2
Harmnucanue nporpammel MoZileTMpOBaHUsI HarpeBa
OAAHOMEPHOTO CTepXKHs C MOCTOAHHBIMH B. H. EMe/bsitop. . UncIeHHbe 5
Teruiou3nUe CKUMH CBOHMCTBaMU. SIBHasi cxeMa
MeTO/Ibl: BBeJIeHUE B TEOPUID
VHTEerpupoBaHusl. ; .
Pa3HOCTHBIX cxeM: MoOCKBa:
Harmnucanue nporpammbl MoZie TMPOBaHUsI HarpeBa TOpaiit, 2020 (7)
OJHOMEPHOIO CTEP)KHSI C IOCTOSIHHBIMU -
Teryiopu3nueCKUMU CBoiicTBamMu. HesiBHast cxema
VHTEerpupoBaHus - METO/| IPOTOHKHU.
Wroro no pasgeny 8 14
Paspen 9. Teyenus c yiapHbIMH BOJTHAMH.
B. H. EMesnbsHOB. . UncieHHbIe
MeTO/Ibl: BBeJIEHUE B TEOPUIOD
N3yuenue marepuasa pasgeJa. pPa3sHOCTHBIX cxeM: MocCkBa: 2
FOpaiit, 2020 (6.3)
K. H. Bosnkog, B. H. EmenbsHOB,
. B. Tetepuna. . ['a3oBbie
TeueHUs B COTJIax
3HeproyCcTaHoBOK: M.:
OU3BMATIINT, 2017 (5)
BhIno/iHeHre PakTUYeckoro 3a4aHus Ne5 Ha Temy K. H. Bonkos, 0. H. [leprorus, 8
"Mo/ieTMpOBaHKe CBEPX3BYKOBOTO TeueHws ", B. H. EmenbsaHOB. . PasHOCTHBI®
CXeMbl B 33/lauax ra3oBoi
IUHAMUKU Ha
HEeCTPYKTYPHPOBaHHBIX CETKaX:
M.: ®PU3MATIINT, 2014 (2.4)
Uroro no pa3geny 9 10
Pa3pen 10. MogenupoBaHue BA3KHX TEUEHUH.
N3yuenne marepuasa pasgeJa. K. H. Bosnkog, B. H. EMenbsiHOB, 3




Buxpeit: M.: ®M3MATIINT, 2013
)

Wroro no pasgeny 10

3

Paspgen 11. ITogxoabl 1 MeTOABI BHIUMC/IMTE/THEHOT0 MO/

€/IMPOBAHUA TeUeHHUH BA3KOM XHUAKOCTH U ra3a.

W3yueHue MaTepHasa paszena.

H. H. ®énoposa, C. A. Bansrep,
M. H. danunos. . OCHOBBI
pabotel B ANSYS 17: M.: IMK
IIpecc, 2017 (Bce r1aBhbi)

K. H. Bonkos, B. H. EMenbsHOB. .
BrrurcirennbHbIe TEXHOJIOTWU B
3a/jauax MeXaHWKH KUJKOCTU U
rasa: M.: ®USMATIJIUT, 2012 (5)

Wroro no pasgeny 11

Pa3pen 12. KypcoBoii IpoeKT.

BrInonHeHre KypCOBOTO MPOEKTa 10 UHAWBUYaTbHOMY
3aZlaHuio0. AHaJM3 MPOIieccoB U popMHUpOBaHUe
MareMaThueCcKux Mojesieid. ITpoBesieHme

BBIYUC/IUTE/IBHOT'O MO E/TMPOBAHUSI. AnHanus pe3y/ibTaToB.

IToaroToBKa MOSICHUTETLHOM 3aTMCKH, JOK/Ia/1a U

npe3eHTalnH.

H. H. ®énopoga, C. A. Banbrep,
M. H. danunos. . OCHOBbI
pabotel B ANSYS 17: M.: IMK
IIpecc, 2017 (Bce r1aBbi)

K. H. Bosnkos, B. H. Eme/ibsHOB. .
BorunciiutenbHbIe TEXHOIOTHU B
3a/lauax MeXaHUKHU XXUJKOCTU U
raza: M.: ®UU3MATJINT, 2012
(Bce rnaBbi)

B. H. EmesibaHOB. . Unc/ieHHbIe
MeTO/ibl: BBE/IeHHE B TEOPUIO
Pa3HOCTHBIX cxeM: MoOCKBa:

FOpaiiT, 2020 (Bce r1aBbi)
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
YVCJIEHHOE MOJIE/TMPOBAHUE B I'I/IPOASPOJIUHAMUKE

®OH/JbI ONEHOYHbBIX CPEACTB

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

e UarHocThyeckas pabora

*  OTYET I10 MPAKTUUECKOMY 3a/JaHHIO;
*  KOHTPOJIbHbIE BOITPOCEHI;

e KypCOBOM ITPOEKT;

* JK3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW NIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

OT4eT N0 NpakKTU4YeCKOMY 3afiaHUI0

Otyer no npaktuyeckoMy 3aganuto (I13)
Oruet no I13 mpescTaBisieTcs B Ie4aTHOM BH/ie B popmare, rpeAyCMOTPeHHOM I1abioHoM otdeTa 1o I13.
Ortuer 1o I13 mosmkeH copepkarsb:
- [IOCTaHOBKY 33/lauM, MaTeMaTU4yeCKyH MO/e/b U OCHOBHBIE pacyeTHble COOTHOLLIEHUS UCII0/Ib3yeMbIX
METOZIOB pelleHs;
- CXeMy pacyeTHOM 006/1acTé C XapaKTepUCTUKaMU CeTKH, KpaeBbIMHU 1 Haya/IbHbIMU YC/IOBHSIMY,
peanu30BaHHBIMU B pelllaeMOM BapHaHTe;
- rpadrueckoe MpefcTaB/eHre M10JyYeHHbIX Pe3y/bTaToB;
- COflepyKaHUe UCC/1e/j0BaTe/IbCKOr0O 3a/jaHusl, pe3y/IbTaTbl BbIYMC/IUTEIbHOIO MO/,e/IMPOBAHNS, aHa/IU3 U
BBIBO/IbI 10 [IPOBE/IeHHBIM UCC/IeJ0BaHUSIM.

3amura I13

3ammura 13 mpoxoauT B hopMe ZI0KIa/ia CTYZEHTA 0 BLIOTHEHHOW paboTe U OTBETOB Ha BOTIPOCHI
nipernoziaBaresis. [Iporieypa 3aiuThl BKIFOUAeT OTBEThI Ha BOMPOCHI MPero/iaBaTeris o paboTte U pasieny
Kypca. B xogze 3augutsi [13 oOyuarorjuecst Zo/DKHBI IPOAEMOHCTPUPOBATh 3HAHUS, YMEHUsI U HaBbIKH:

- KY/IbTYPY peuu NPy U3JI0)KeHUU CBOWX MBIC/Iel, IOTMUHOCTh B TIOCTAHOBKE U M3/I0KeHUU MaTepuara,

- MIOHMMaHKe MOCTAaHOBKY 3a/lauy, 3HaHMe OCHOBHbBIX 3/IeMEHTOB MaTeMaThueCcKoi Mogenu, GopMy/IrMpoBKa
Haya/bHbIX ¥ TPAHWYHBIX YCJIOBUHM, 000CHOBaHWE OCHOBHBIX YTIPOIIAIOIINX TIOJI0KEHH;

- YMeHUe OrpeJle/IMTh MeCTO UCC/IeJ0BaHHOIO SIB/IEHUS] B KOHKPETHBIX TEXHUYeCKUX MpoLieccax 1
YCTPOMCTBAaX;

- YMeHUe aHa/IM3UpOBaTh I10JIyUYeHHbIe pe3y/IbTaThl U yMeHHe IIPOrHO3UPOBaTh XapakTep IpOLieccoB B
TeXHUUeCKUX YCTPOUCTBAX Ha OCHOBAaHUU MOyUYeHHBIX JaHHbBIX;

- yMeHHe CaMOCTOsITe/IbHO MOAU(ULIMPOBaTh MaTeMaTHyecKre MOJie/Id U IporpaMMHbIe CpeJiCTBa AJis Lieieit
KOHKPETHU3alU1 UK PaciupeHust 00/1acTH TPUIOKEHUsT MOJIeJIeH, UCTIOb30BaHHBIX B paboTe.

OueHka 3aiuThl paboThl BeicTaBsieTcst 1o 100 6anbHOM MIKaje ¢ yYéToM:

- BoIrtosiHeHue 113 — 40 6aios,

- oopmyIeHHE TIOSICHUTE/TbHOM 3armucku — 20 6asuios,

- 3all{UTa pe3y/bTaToOB, OTBETHI HA BOTIPOCHI M UX JIOTHKA, Ky/lbTypa peurt — 40 6aios.
13 cunTaeTcs MpuHATOM Npu Habope 6osiee 80 GasIoB.

KoHTpo/1bHBIE BONIPOCHI

Kputepun olieHMBaHUS OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI
OTBeTbI Ha KOHTPOJIbHBIE BOTIPOCHI T10 OTIpe/ie/IeHHbIM pa3zesiaM JAUCLUIIMHBI OCYIL[eCTBIISIOTCS B YCTHOMN
tdopme. CryzmeHTy 3a/ar0Tcsi 3 BOIIPOCa B PaMKax M3yuyaeMoro pasfiesia, AJisl yCIellIHOW aTTeCTaljiuu
HEeoOXO0/IMMO TIPaBU/ILHO OTBETUTD Ha 2 U BbIlle BOMPOCOB. OTBET Ha BOTPOC JI0/KEH OBbITh MPAaBUTLHBIM,
cofiep>KaTe/lbHbIM, apTyMEeHTHUPOBAHHBIM.

Criicok KOHTPOJIBHBIX BOITPOCOB:
1. MaremaTHueckoe MOZe/IMpOBaHKe TeUeHMH rasa. TpHa/:[a MO/ e/TMpOBaHMsA.
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2. VnrerpanbHasi popma ypaBHeHUI ra3oquHaMUKU. DopMyIMpoBKa Ji/1st IOKOSIILErocst, BIKYILerocs 1
TOJBI>KHOTO 00BEMOB.

3. IuddepenumanbHas Gpopma ypaBHeHHI ra3ouHaMUKU. KoHcepBaTrBHEBIE U HU3NUeCKHe TlepeMeHHEbIe.
4. Hekotopsle cBoiicTBa Marpuil. O6parHasi Matpuiia. [Tpeobpa3oBanue 1mogo0us.

5. CobGcTBeHHbIe ync/ia ¥ COOCTBEHHbIe BeKTOpa. MarTpulibl IeBbIX U NIPaBbIX COOCTBEHHBIX BEKTOPOB.
ITono6HbIe MaTpUIIbI M JaroHaIN3aLusl.

6. BostHOBBIe pelieHus U rurepboMyeckre CHCTeMbl. XapakTeprcTideckasi (hoopMa rumnepboniuecKoi
CHCTEMBI.

7. XapakTepuCTHUUeCKUI aHa/TN3 CUCTeMbl YDaBHEHUW O[HOMEPHOM aKyCTHKH.

8. MuddepeHiiyanbHas U UHTerpaabHast (pOpMbl ypaBHEHUI Ta30MHAMUKH.

9. 3aKOHBI COXpaHeHUs [Jisi MaTephaabHOT0 00beMa U 0aslaHCOBbIe COOTHOILIEHMUSI.

10. InddepenimanbHas hopMa YpaBHEHHM ra30BOM JUHAMUKU.

11. ®dopma 000011[eHHOTO 3aKOHA coXpaHeHus1. KoHcepBaTHBHas popMa U KOHCePBATHBHbIE TIepeMEHHbIE.
12. KoHcepBaTvBHas1 ¥ HEKOHCepBaTHBHAs! (JOPMbl YPaBHEHUM ra30BOM AMHAMUKHU.

13. MarpuyuHasi 3anMch ypaBHeHHH ra3ofuHaMUKH. BeKTop nepeMeHHbIX M BEKTOP TOTOKa.

14. CBolicTBO OJHOPOJAHOCTHY BEKTOpa MOTOKA. SIkoOMaH v KBa3uivHeliHas hopMa CCTeMbl ypaBHEHH.
15. KoHcepBaTvBHas 1 HEKOHCepPBAaTHUBHAsI (JOPMBI CUCTEMbI YpaBHEHHM Ta30JMHAMUKH.

16. IlepemeHnHble Jlarparwxa. JuddepeniiyansHas ¥ UHTerpanbHasi (POpMy/IMPOBKH 3a/lau B [lepeMeHHbIX
Jlarpanska.

17. TIpuBegeHue runepboIMUeCcKoil CUCTeMBI K XapaKTepUCTU4Yeckon dopme

18. I'paHnuHbBIe YCIIOBUSA [71s1 TAIIepOo/TMuecKUX 3a/iadu. XapakTepucTiuueckasi GopMa rpaHUUHbBIX YCIOBHM.
19. BricTaBneHre rpaHAYHBIX YC/IOBUH B 3ajiaue O KBa3MOJHOMEDHOM TeUeHHH B COILIe.

20. 3armch ypaBHeHUH Diisiepa B MaTpUYHOM BH/le. JIMHeapu3alys Ha BpeEMeHHOM Iilare ypaBHeHW Ta30BOM
JMHaMUKU.

21. OneparopHbie MeTozbl. OTiepaTopHOe Tpe/ICTaBIeHre KOHEUHBIX Pa3HOCTEH.

22. CB#i3b pa3HOCTHOTIO U JuddepeHLaJIbHOro OMepaTopoB.

23. CBoiiCTBa pelIeHU POCTeHIIero ypaBHeHs [IepeHoCca U MPOCTeHIlero HeJIMHeHHOTO YpaBHeHUS
niepeHoca. ['pagrieHTHas Katactpoda. Pa3pbiBHBIE pelleHusl.

24, Pacniafi pa3pbiBa Jjisi HeJTMHEMHOT0 YpaBHEHUsI TiepeHoca.

25. IlepBoe fuddepenipansHoe npubmbkenye. McciefoBaHre CBONCTB pa3HOCTHBIX CXeM Ha OCHOBe TIepBOr0O
aubbepeHIMaTbHOr0 IPHOIKEHUS

26. CBo¥WCTBa pelleHui TTpocTeriimx AuddepeHIHalbHBIX YPABHEHUH B UaCTHBIX POU3BOAHBIX. BoHOBBIE
petenust. nddysus. Juccunanus. Jucnepcust.

27. AnmpokcyMarysi BpeMeHHOT'0 11ara B Pa3HOCTHBIX CXeMax ra3oguHamMuku enbra-opma pasHOCTHOM
CXeMBl.

28. MeTozibl IOCTPOEHHS Pa3HOCTHBIX cxeM. CXeMbl KOHEUHBIX Pa3HOCTel Y KOHEYHOro obbema.

29. 3ajaua o pacriaZie IpoX3BOJILHOIO pa3pblBa. BrlunicieHNe IOTOKOB Ha OCHOBe 33/jauM O pacra/ie pasphlisa.
30. [TuckpeTr3arnyisi Ha OCHOBe MeTO/|0B KOHEUYHOT0 00beMa M CXeMbl paciia/ia IPOM3BOILHOTO pa3phiBa.
31. Cxemsl paciierieHus. PacirjerieHue o ¢pusrueckyM NpoLeccaM M MOKOOPAWHATHOe paciiieryieHue.
32. CxeMslI pacliieryieHus NPy pacyeTe KOHBEKTUBHBIX WieHOB. PacijernyieHre MaTpUUHBIX KO3(Q(HULIEHTOB U
paclijeryieHlie BeKTOPOB TIOTOKa.

33. UckyccTBeHHas BA3KocTh HeliMaHa u PuxTmaiiepa

34. Cxema Jlakca Cxema Jlakca-Bengpodda.

35. Cxema buma u YopmuHra.

36. KprBonMHelHbIe KOOPJUHATHI M KPUBOJIMHEHbIE CETKY B 33/jadyaX MeXaHUKU

37. TIpeobpa3oBaHue KoopAWHAT. MeTprueckre K03 ULIMeHTBI PSMOro U 06paTHOro npeobpa3oBaHus
KoopavHar. flkobuaH. dyHaaMeHTabHBIA MeTPUYeCKUAN TeH30pP.

38. ba3uc kpuBoMMHeHbIX KoopAUHAT. MeTprueckue K03(HULMEHTEI

39. KoBapuaHTHble 1 KOHTpaBapUaHTHbIE [IPOEKIMY BEKTOpa B KPUBOJIMHENHBIX KOODJUHATaXx.

40. T'eomeTprUeCKHe COOTHOIIIEHHS Ha KPUBOJIMHEWHBIX CeTKax. JJIMHBI, I/101ja/if, 00BbeMBbI.

41. TeHeparLyisi KpUBOJIMHEHHBIX CETOK Ha OCHOBE 3JUIMITUYECKOW CUCTeMbl YPaBHEHUH.

42. IucdepennmanbHas v BapraLuoHHast GOpMY/IMPOBKYM KpaeBoi 3afauu f1st ypaBHeHus [Tyaccona.

43. PacueT HeC)KUMaeMbIX TeUeHHUI U TeUeHHH C MaJIbIMU CKOPOCTSIMU

44. O600111eHHOE pellieHre YpaBHeHWH ra30iuHAMUKHU. YCIIOBHUSI COBMECTHOCTH [i7is Pa3PBIBHOTO PeLIeHUS
ypaBHeHUM O[HOMepHOU HeCTallMOHAPHOM ra30[MHAMUKH.

45. Metop, C.K. TonyHoBa. JTuHeapr30BaHHBIE CXeMBI pacrajzia pa3pbiBa. [ToHATHE 0 THOPUIHBIX CXeMaX.
Arnmnpokcumanys 1o Poe.

46. XapakTeprcTHUeCKui aHam3 guddepeHMaabHOr0 YpaBHEHHs C YaCTHBIMU TIPOM3BOJAHBIMK BTOPOTO
TopsifiKa.

47. Pa3HOCTHasl anmpoKCUMarys pocTerinnx quddepeHManbHbBIX OIepaTopoB (TiepBast U BTopast
TIPOU3BO/HAs, TTOPSIIOK arnmpoKcuMaliuy, popmysisl quddepeHIMpoBaHus Ha3az, BIiepes U IieHTpaIbHbIe).
48. PasHoCTHas anmpokcuMaliys npocredmmx auddepeHryanbHbeIX onepatopos. I1por3BojHble Ha
TPEXTOYeUHOM InabiioHe.
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49. CBOKMCTBO amnrnpoKCUMalyy Pa3HOCTHOM cxeMbl CXOAMMOCTb Pa3HOCTHOM CXeMbl YCTONUUBOCTD
Pa3sHOCTHOM CXeMbl. 3aBUCUMOCTb MeXX/y anmnpoKCUMaljiell yCTOMYMBOCTEIO M CXOLUMOCTBIO

50. UncneHHoe pelieHKe 3ajau napabosimueckoro Tipa. Pa3sHOCTHBIE CXeMbI AJ1s1 ypaBHEHUsT
TeTUIONPOBOJHOCTH. MeTo/ TTPOrOHKH.

KypcoBoii npoekT

KypcoBoii mpoeKT rpecTaBisieTcs B le4aTHOM Bujie B hopmare, COOTBETCTBYIOILUM «I10/10KeHHIO TI0
CofiepKaHuto, 0OPMIIEHHIO, OPraHW3aly BBITIOTHEHUS ¥ 3aIUThl KYPCOBBIX TIPOEKTOB ¥ KyPCOBBIX paboT
BI'TY. CMK-II-4.2-12» ot 24 Hos0psi 2015 1. 3amura KypCcoBOTo TIPOeKTa IMPOXOAUT B popMe oK/aza
CTyZ|eHTa I10 BBIIIOJTHEHHOW paboTe 1 OTBETOB Ha
BOITPOCHI 4IeHOB KoMHccHU. B xoze 3amuTsl KIT oOyuaroiecs JO/DKHBI TPOJEMOHCTPUPOBATh KYJIBTYPY Peurt
TIPU U37I0)KEHUH CBOWX MBIC/IeH, JIOTHYHOCTh B TIOCTAHOBKE U M37I0)KeHUH MaTepuasia, HeoOXouMble
HayasibHble 3HaHUS TI0 CYLL[eCTBY 00CY’KAaeMOoii TeMBI.

B cnyuae, eciiu odopmiieHre KypCOBOTo MpOeKTa U MoBe/ileHue CTy/ieHTa BO BpeMsi 3all{iThl COOTBETCTBYIOT
yKa3aHHbIM TpeOOBaHUsIM, CTY/IEeHT I10/Iy4aeT OLeHKY:

- OLI€HKAa «OTJINYHO» BBICTAaB/ISIETCS], IPY MIPABUJILHOM BBIIIOJIHEHUM KYPCOBOI'O IIPOEKTa, IPaBU/IbHBIX OTBETOB
CTyZleHTa Ha BOIpocsl ipernogasaress oT 90 fo 100%;

- OL|eHKA «XOPOIII0» BLICTAB/ISI€TCS, TPY He3HAUYMTE/bHBIX OIMOKaX B COZlep>KaHUU KypCOBOTO TPOEKTa,
IIpaBU/IbHBIX OTBETOB CTYZIeHTa Ha BOIIPOCHI Iperoziasaress ot 75 10 90%;

- OLIeHKA «Y[IOBIETBOPUTE/TEHO» BBICTABJISIETCS, TTPY He3HAUMTE/IbHBIX OLIMOKaX B COJlep>KaHUU KyPCOBOTO
MpOeKTa, NMPaBUWIbHBIX OTBETOB CTy[€HTa Ha BOMPOCHI rpernojasaresi ot 50 g0 75%.

- OIIEHKA «HEeY/[OB/IETBOPHUTEIHLHO» BLICTAB/ISIETCS, PU 3HAUMTE/TLHBIX OIIIMOKAaX B COZIEP’KaHUM KYPCOBOTO
TIPOEKTa, TP JIOTYIIeHUH NTPUHLMITHAA/IBHBIX OLIMOOK B OTBETaX Ha BOTIPOCHI MPETIoJaBaTesis - PaBU/IbHBIX
otBeTOB MeHee 50%.

OCHOBaHUSIMU /ISl CHYDKEHUS OLIeHKH 3a KyPCOBOM TIPOEKT MOTYT CJIY)KUTh:

- HeOpeXXHOE BBITIOJIHEHHE,

- HM3KO€ KaueCTBO rpaduueckoro Mareprara (HeBepHbIM BbIOOp MaciiTaba uepTeXkeid, OTCyTCTBHE YKa3aHUs
eJUHUI] U3MePeHus Ha rpadukax),

- HEe3HAUUTEJTbHBIE OITUOKHU MPU OTBETAX Ha TEOPETHUECKHE BOMPOCHIL.

KypCoBoii IPOEKT He MOXKeT ObITb TIPUHSAT U MOAJIEXKUT TiepepadoTKe B Cyyae:
- HeCOOTBETCTBUS 33/IaHUI0 Ha KyPCOBOE IPOEKTUPOBAHHE;

- OTCYTCTBHS1 HEOOXOJMMBIX Pa3ziesioB,

- OTCYTCTBHs1 HeOOX0AUMOTOo rpadhruecKoro MaTepuarna,

- HEKOPPEeKTHOM 00pabOTKM pe3y/bTaToB BHIUMC/IEHHH.

[TpruMepsl TeMaTHK [/ KypCOBOTO ITPOEKTUPOBaHUS:

1. uTencudvkanms TermooOMeHa 3a CYeT pa3BUTHIX TIOBEPXHOCTEM.

2. YncieHHOE MogieIMpOBaHye Terio00MeHHOTO armapara.

3. UucneHHOe Mo/ie/TMpOBaHue 00TeKaHus U TeriooOMeHa chepruecKrx Terl.

4. UncieHHOe MoZlenlMpoBaHKe 00TeKaHUs U TeTyI000MeHa JieTaTebHOTO arnapaTa Ha 3aKpUTHUeCKHX yTyax
aTaku.

5. UncneHHOe MoJie/TMpoBaHe 00TeKaHuUs ¥ TEIJIO00OMeHa TeJl B ra30BbIX MMOTOKAaX.

6. UucsieHHoe MofieTMpoBaHye IByX(a3HOro M0TOKa B TPaKTe SHepreTUueCcKol yCTaHOBKH.

7. ViccnepoBaHye TeueHUsI B KaMepe CropaHysi ra30TypOMHHON yCTaHOBKH.

8. MogenpoBaHHe KaBUTALMOHHBIX TIPOL[ECCOB Ha TPeOHBIX BUHTAX U TeJaX IPY BHICOKOCKOPOCTHOM
JIBVDKEHUH.

9. MogenrpoBaHHe KOHBEKTHBHOTO TeTyiooOMeHa B TpyOe.

10. MogenvpoBaHue TeIJIOBOTO U ra30iHaMUUeCKOT0 BO3/|eiICTBYSI B3pbIBHOUM BOJIHBI HA MHOTOCJIOWHBIE TeJia.
11. YucneHHOe MOZieTMPOBaHKE TETJIOBOTO COCTOSTHUST KapOBOU TPyObI Kamepsl cropanusi ['T-65.

12. T'a3oauHaMUueCcKUe U TeIJIOBble IIPOLIeCCHI IIPY pasfie/ieHuU CTyIeHel pakeThl.

13. MogenvpoBaHue BIUSHUS aKyCTHYeCKUX BO3MYILEHUM Ha MPOLieCChl KOHZIeHCal|uu U UCTIapeHusl.
14. IlpyrorosyieHre FOPIOYNX CMeCel Ta30B BO BCTPEYHBIX CBEPX3BYKOBBIX CTPYSIX.

15. TersiomMacconepeHOC B OKOJIOCOTIIOBBIX ABYX()a3HBIX TEUEHHSIX.

16. IIpoLeccsl TeryioMacconepeHoca B CBePX3BYKOBbIX UMITAKTHBIX CTPYSIX.

17. TlogroToBka ra3o06pa3Hoii roproyeli CMeCH CBEPX3BYKOBBIMHU COOCHBIMHU CTPYSIMH.

18. MogenmipoBaHMe NpoLlecCoB TepMOOypeHHs B KOCMUUECKUX YCIOBUSIX.

19. TepMuueckrie Harpy3Ku B yZiapHO-BOJIHOBBIX TEXHOJIOTUSIX.

20. I'a30- 1 TepMOAMHAMUKA pasfie/ieHnsl CTyIleHeld PaKeThl.

21. AspogvHaMuKa ¥ HarpeBs yIipas/isieMOIo CHapsija.

22. YucieHHOe MOZIeNIMPOBaHKe XUMUUeCKH Pearupyroiux TeueHHH B 3/leMeHTax TeryiooOMeHHUKa.
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23. MojieTMpoBaHKe CHCTEMbI Ta30[MHAMHUYECKOTO HaIbIJIEHUS C TIOIOTPeBOM pabodero rasa.
24. MareMaTnyeCckoe MO/ie/TMPOBaHUe TerI03alUTHOrO MOKPBITHS.

25. T'a3oHaMuKa 1 TeryiooOMeH B3anMO/IEHCTBUSL CTPYH C TIpETrpaion.

26. AspoTepmMOMexaHHKa [J03BYKOBBIX JleTaTe/IbHbIX arraparos.

27. YucsieHHOe MOZIeNIMPOBaHKe OBICTPOIIPOTEKAII[UX MTPOLIECCOB C TETUIOBBIIe/IEHHUEM.

28. UucneHHOe MOJeTMpOBaHye BIUSIHUS U3/Ty4YeHUs] Ha NPOLIeCChl Te[JIoOMacCornepeHoca.

29. B3aumogeiictere ctpyu JKPI c oTfiensieMOl CTYIIeHbIO0 pPaKeThl - HOCUTES.

30. AHaM3 SHEPreTHYeCKUX XapaKTEPUCTHK KOMITOHOBOUHBIX CXeM I'Py30BbIX O€CITUIOTHBIX CAMOJIETOB.
31. MogenupoBaHue JpeHa)KHOUM CUCTEMBI C MO/IOTPEBOM.

32. MopenvpoBaHue JUHAMUKU MTPOrpeBa KOHCTPYKLMI B YC/IOBUSX MOXKapa.

33. MojenpoBaHue RKEeKIIMOHHOMW ropesiku.

34. MogienvipoBaHue ra3o- U TUAPOAVHAMUKY B TETVIO0OOMEHHBIX 3/IeMeHTaXx.

35. MogienvipoBaHue paboThl OPraHOB yIpaB/ieHUss KOCMUUYECKHX arrapaToB.

36. BzaumozeiicTBre AByx(}a3HO CTPyH C Iperpazoil.

37. TepMoiMHaMHUUeCKHI MIPOEKT ra30TypOMHHOM YCTaHOBKH.

38. IIpoekTupoBaHye U UMCIeHHOe MOJeMpOBaHKe TepMorasoguHamMudeckux rpoteccos BPII.
39. YnicneHHOe MO/Ie/TUPOBAHKE BETPOBBIX BO3/IEHCTBUM Ha OOBEKTHI.

40. YucneHHOe MOZIe/TMPOBAHHE TPOLECCOB TerI000MeHa.

JK3aMeH

OO0yuaronuiicss IMeeT MpaBo Ha Mo/yueHrue MUHUMAa/IbHOH MOJI0KUTETbHOMN OLIeHKH TPU YCJIOBUU
YCIIEIIHOT'0 MPOXO0XKAE€HHUS TeKYILeT0 KOHTPOJIsS yCIIeBaeMOCTH B (hOpMe AMAarHOCTHUECKOM paboThl B
COOTBETCTBUH C rpaduKoM pazzena 4.
Moryck K 9K3aMeHy BO3MO)KeH TOJIBKO TIPU YC/IOBUH YCIIEIITHOM 3alIUThI 3a/JaHUH ayZIMTOPHOTO TPAaKTUKyMa U
TIOJTyUeHUs TIOJIOKUTETbHOM OIeHKU (OT/IMYHO, XOPOIIIO WX YIOB/IeTBOPUTETHHO) 3a 3all[UTy KYPCOBOTO
TpoekTa. JK3aMeH, BK/TFOUaeT B ce0s ZIBa KOHTPOJIbHBIX BOITPOCA 110 BRIOOPY MperofiaBaTesis U3 CIHCcKa
BOIPOCOB /151 CO0eCcej0BaHUA 110 pa3ziesiaM JUCLIATIIUHEIL,

3HaHWsA, YMEHUS U HaBLIKH CTYAEHTOB OTPE/IeISIOTCS CIeAYONUM 00pa3oM:

OIIeHKH «OT/TAYHO» 3aC/Ty>KUBAET CTY/IEHT, 0OHAPY)KUBIIIUH BCECTOPOHHEE, CUCTEMAaTHUeCKoe U IyboKoe
3HaHUe yueOHOro MaTepHasa, yMeHue CBOOO/IHO BBIMOIHATE 33/]aHuUs, TIPeJlyCMOTPEHHbBIE MPOrPaMMON,
YCBOUBILNM OCHOBHYIO U 3HAKOMBIH C IOTIOJTHUTE/ILHOM JIMTepaTypoi, peKoMeH/10BaHHOM rporpaMmMoii. Kak
MIPaBUJIO, OL[eHKA «OTIMYHO» BLICTABISETCS CTYAEHTaM, YCBOMBILUM B3aWMOCBSI3b OCHOBHBIX TTOHSATUN
JUCLIMTTMHBI B MX 3HAYEeHUU AJ1s TprobpeTaeMoii podeccri, MPOSIBUBLIMM TBOPYeCKHe CITIOCOOHOCTH B
TTOHUMAaHUH, U3/I0)KEHUH U UCTI0/Ib30BaHUM yueOHOTO Matepuarnia.

OIIeHKH «XOPOIIIO» 3aCTY>KUBAeT CTY/IeHT, 00OHAapY>KUBIIUK TIOTHOE 3HaHWe y4eOHOro MaTepuara, yCrenrHo
BBITIO/THSIIOIIUM TIPelyCMOTPEeHHbIe B TIPOTPaMMe 3aZlaHusl, YCBOUBIIHM OCHOBHYIO JIUTEPATypy,
PEKOMEeH/IOBaHHYO B TIporpaMMe. Kak mpaBuiio, OIleHKa «XOPOIII0» BBICTAB/ISETCS CTyAEeHTaM, MOKa3aBIIuM
crcTeMaTU4YeCKUA XapakTep 3HaHW TI0 JUCLIMIUIMHE U CITIOCOOHBIM K UX CaMOCTOSITE/IbHOMY TIOTIO/THEHHIO U
00OHOBJIEHMIO B X0/ie JabHekiel yueOHol paboThl U MpodeCcCUOHATBHOM e Te/TbHOCTH.

O1eHKHU «y/IOB/IETBOPUTELHO» 3aC/TyKUBAET CTYJEeHT, 00HAPYKUBIIHUM 3HAHUS OCHOBHOTO yueOHOTO
Marepuasna B 00beMe, HeOOXOAUMOM [IJis1 labHeHIel yueObl v Tpe/ICTOsIIIeld paboThI 10 CIeI[UaTbHOCTH,
CIIPABJISIIOLLMICS C BBIIOJIHEHWEM 3a/JaHui, TpeyCMOTPEHHBIX IPOrPaMMOM, 3HAKOMBIM C OCHOBHOM
JIUTEpaTypoM, peKOMeH/J0BaHHOM rporpammoii. Kak mpaBusio, oLieHKa «y[0BIeTBOPUTE/LHO» BBICTAB/ISIETCS
CTyAeHTaM, [IOMTyCTHBLINM TIOrPELTHOCTH B OTBeTe Ha 9K3aMeHe U MPY BBITIOHEeHUH 9K3aMeHal[MOHHbBIX
3aflaHui, HO 00mazaroIM HeoOX0[UMBIMU 3HAHUSIMU /ISl UX yCTPaHEeHHsI T10/], PYKOBOJCTBOM TTPerioJjaBaTerisl.
OrleHKa «HeY/I0BJIeTBOPUTEIHO» BLICTABIISIETCS CTYAEHTY, 00HAPY>KUBILIEMY TPOOE/bI B 3HAHUSX OCHOBHOTO
yueOHOTro MaTepuasna, [IOMyCTUBIIEMY MPUHIUITHATBHbBIE OITMOKH B BLIMOJTHEHUH TIPE/yCMOTPEHHBIX
nporpammoti 3a/jannii. Kak mpaBusio, orieHKa «Hey/[0BIeTBOPUTEILHO» CTABUTCS CTY/IeHTaM, KOTOpbIe He
MOTYT TPOZIO/DKUTE 00yUeHHe WK TIPUCTYIIUTE K TIPO(e CCUOHAIBHOM [1eaTe/TbHOCTH 10 OKOHYaHHUH By3a 0e3
JIOTIOJTHUATEJTBHBIX 3aHATHH 10 COOTBETCTBYIOILIEH UCLUIITIHE.
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Pa3pen 1.
Maremarunuyeckoe Ortuet 1o
4 7 |mopenupoBaHue M 11 4 2 2 7 5 5 5 |OpakTuyeckomy
BBIUHC/TUTETBHbBIN 3a[jaHUI0
IKCIepUMEHT.
Paspen 2. UuTerpanbHas KOHTDOMLHIE
4 7 |dopma ypaBHeHHUI 6 4 4 0 2 5 5 5 Bog OCEL
rasojMHaMHKH. P
Pazpen 3.
4 - MuddepennpansHas 6 4 7 7 2 5 5 5 KonTtponbHbie
opMa 3aKOHOB BOIIPOCHI
dop p
COXpaHeHMsl.
Pa3pen 4. KauecTBeHHBIH
AHA/IU3 PelleHnr OTuer 1o
4 7 |MEKOTOPDIX 12 4 2 2 8 5 5 5 |mpakTHyeckomy
auddepeHnMaTBHBIX SAAHIIO
yPaBHeHHI B UaCTHBIX A
NPOU3BO/JJHBIX.
4 7 Paspen 5. luckperusanus 7 4 4 0 3 5 5 5 KoHTpoJibHbIE
MaTeMaTnuecKoul MoJe/Iu. BOITPOCHI
Pazpen 6.
Knaccudukanusa meroos KoHTpoJibHbIE
4 7 pelleHUs CeTOUHbIX 8 6 4 2 2 > > > BOITPOCHI
YpaBHEHMH.
Pa3pen 7. BBeenue B KOHTDO/BHBLE
4 7 |mocTpoeHMe pac4yeTHbIX 7 4 4 0 3 10 | 10 | 10 BOll';I) OChL
CeTOK. p
Pa3pesn 8. Pemienne Oruer 1o
4 | 7 |HecTanMoHapHoro 20| 6 | 4 | 2 | 14 | 10 | 10 | 10 |nmpakTHueckomy
ypaBHeHMs 3aaHMIO
TeIJIONPOBOAHOCTH.
Paszgen 9. Teuenus c Order ro
4 7 A ) 14 4 2 2 10 15 | 15 | 15 |npaktuuyeckoMy
yAapHbIMHM BOJIHAMMU. 381aHUI0
Paspen 10. KoHTpo/bHbIE
4 7 |MopgenupoBaHue BA3KHUX 10 7 4 3 3 10 | 10 | 10 BOMDOCEL
TeYeHHI. p
Pazpen 11. IToaxoasl u
METOARI KoHTpoJsibHbIE
4 7 |BBIYHC/IMTE/IBHOrO 7 4 2 2 3 10 | 10 | 10
. BOIIPOCHI
MOAEe/IMPOBaHNsl TeUeHNU
BS3KOMH )KHJKOCTH M rasa.
4 - Pazgen 12. KypcoBoii 36 0 0 0 36 15 | 15 | 15 Kypcogoii
NPOEeKT. MPOEKT
Bcero 3a 7 cemecTp 144 | 51 | 34 17 93 | 100 | 100 | 100
Bcero no gucurinae 144 | 51 | 34 17 93 | 100 | 100 | 100
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