





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
YN CJIEHHOE MOJE/IMPOBAHUE B APKT

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:

I[ICK-5.1 — CcrocoOHOCThIO TMPUMEHSITh WH(POPMAl[MOHHBIE TEXHOJIOTUH, COBPEMEHHBbIE CHUCTEMBI
KOMITbIOTEDHOM MaTeMaTHWK{, TEeXHOJOTMM KOHEeYHO-3JIEeMEeHTHOTO aHa/lu3a - TporpaMMHbIE CHCTEMBI
KOMITbIOTEDHOTO TTPOEKTUPOBAHUSI CHCTEM aBTOMATH3MPOBAHHOTO IMPOEKTHPOBAHUS, MPOrPAMMHBIX CHCTEM
HHKeHepHOTO aHa/IM3a ¥ KOMITbIOTEPHOTO MH)KUHHUPHUHTA

DOpPMUPOBAHHIO KOMITETEHIHUH C/TYXKUT JIOCTXEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-5.1

3HAHUA:

Ha YpOBHe TIpeACTaB/ieHUi: (u3nueckue U MareMaTHuecKue MOJe/id, OIMMChIBAalOIe HeKOTOpbie
TIPOLIECChI, TIPOMCXOASIIMe TIPU 3KCIUTyaTallid B M3AeNUsIX TeIlJIOSHePreTUKH M paKeTHO-KOCMUYeCKOH
TeXHUKH; YHC/IeHHbIe METOABI, UCIIO/Ib3yeMbIe [71s IPOBEIeHNUsI PACYETOB 10 BbILIEYKa3aHHBIM MOZEJISIM;

Ha YPOBHE BOCIIPOU3BE/IEHUS: OCHOBHbIE CTIOCOOBI pa3paboTKU U MPUMEHEHUs] YNCTeHHBIX METO/IOB /1St
pelLleHus1 OTMEUEHHBIX 3a/ay;

Ha ypOBHe TIOHMMaHUs: 0CHOBHbIE CBOMCTBA UMC/IEHHBIX METO/IOB;

YMeHUS:

- WCIOSb30BaTh MaTeMaTWueCKWd armapaT Y WHQPOPMAalL[MOHHBIe TEXHOJOTUH TIPU U3yUYeHHU
eCTeCTBeHHOHAYUHbIX AUCLIUILIUH;

- CTPOUTH MaTeMaThueCcKre Mojiesd (PU3ndeCcKuX sIBIeHUM;

- WCIIO/b30BaTh TeOpeTHYeCKWe 3HAHWS [J1s1 pelleHus] KOHKPETHBIX IPaKTUYeCKUX 3ajad, rPaMOTHO
BBIOMPATh METO/] U TTapaMeTPhl YMCJIEHHOTO PelleHws], TIOy4aTh pe3y/ibTaT TpeOyeMoi TOUHOCTH;

- IPOBOJUTH MaTeMaThyeCcKoe MOJle/IMpOBaHue MPOLeCCoB;

HABbIKU:

- pa3paboTKy MaTeMaTH4eCKUX Mojiesiel, OMMChIBAaIONMX QyHKIMOHUpOBaHHue uszennii APKT;

- pa3paboTKy ¥ TIPUMEHEHUs UMC/IeHHBIX METO/OB;

- pelLleHUs] UH)KeHEePHBIX 33/lau ¢ MPUMeHeHHeM BbIUKCUTETbHOM TeXHUKU.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa YAC/IEHHOE MOJE/IMPOBAHUE B APKT siBasieTcst AUCLUIIIMHON YacTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
HarpasiieHuto 24.03.01 PakemHble KOMIN/IeKCbl U KOCMOHA8MUKA.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
A3POT'NIPOTA30IMHAMMUKA, BBICIIIASA MATEMATHUKA, NH®OPMAIIMOHHBIE
TEXHOJ/IOTUHA U ITIPOT'PAMMUPOBAHMUE.

Cojep>kaHue JUCIUIIIMHBL SIBJISIETCSI  OCHOBOM A/l OCBOEHMS JWCLMIIVH: IIO,HFOTOBKA K
IMPOLEAYPE 3AIINTHI 1 3AIIIUTA BBIITY CKHOU KBAJINOUKAIIVNOHHOUM PABOTHI.

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

¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI
MaTeMaTU4YeCKOT0 aHa/Iu3a U MOJIe/TMPOBAHUS, TEOPETUUECKOTO 1 IKCITIEPUMEHTA/ILHOTO UCC/IeIOBAHMS B
rpoeccroHanBHON JesiTeIbHOCTH

¢ OIIK-2 — CrniocobeH MOHUMAThb TIPUHIUTIBI pab0Thl COBPEMEHHBIX MHPOPMAILIMOHHBIX TEXHOJIOTHN 1
MPOrPaMMHBIX CPEJICTB U UCII0/Ib30BaTh WX TP PEIIeHUH 3a/1ad TpodeCCUOHATBHOU JIeaTebHOCTH

¢ OIIK-7 — CniocobeH pa3pabarhiBaTh aJITOPUTMbI M KOMITbIOTEPHBIE TTPOTPAMMBI, TIPUTO/HBIE /IS
MPAKTUYECKOTO TTPUMEHEHUSI

o TIK-91 — criocobeH K KOMMYHHKAI[UU U KOOTIepaLuy B [U(POBO cpejie, UCTIOb30BAHHIO Pa3/TMUHBIX
LU(POBLIX CPEJCTB, MO3BOJISIOLINX BO B3aUMO/IEHCTBUY C IPYTUMH JTFOABMH [JOCTUTaTh MOCTABIEHHBIX
esnen



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. MaremaTHuecKoe Mojie/THDOBAaHHE U BBIYHC/INTEIbHbIIH 3KCIIePUMEHT.
VicTopusi pasBUTHS BBIYMC/IMTE/TbHOM ra3ofHaMuKH. Tpuajia MaTeMaTHyeCcKoro
Mo/le/IMpoBaHus. MeTo/MKa MaTeMaTHYecKoro MozieipoBaHus. OcobeHHOCTH
4 7 BBIUHC/IUTE/IbHBIX 33/la4 a9POra30AMHAMUKH 1 TeryioMaccorepeHoca. BoamoxxHocTi n 6 2 4 15 5
COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOIOTHH B 3a/jauaX BHIYUCIUTEBHOTO MOJeTMPOBaHHSI.
YucieHHOe MO/ZieTMpoBaHKe B 3a7layaX a3pOKOCMUUeCKOH TeXHHKH. CoBpeMeHHbIe CUCTeMbl
YHC/IEHHOTO MO/Ie/IMPOBAHUS 1 TaKeThl MPUK/IaZIHBIX TIPOrpamMM. JJOCTUTrHYThble pe3y/bTaThl U
ripo6rieMHbIe pa3paboTKH.
Paspen 2. MuTerpanbHas opma yp i ra M. 3aKOHbI COXPaHEeHUs A
MarepuaibHOro 06beMa 1 6aslaHCOBBIe COOTHOLIeHHs!. [TI0HATHS MaTepraTbHOro 06beMa:
TIO/{BIDKHBII 06beM, HeTO/IBIDKHBII B POCTPaHCTBe 00beM, TTepeMellaroLuiics B
MpOCTpaHCTBe 06beM. PU3NKO-MeXaHNUeCKHe XapaKTePUCTHKY MaTepHa/IbHOM YaCTHLIbL.
4 7 IMoTokH uepe3 MOBEPXHOCTb KOHTPO/IBLHOTO 06beM. II0TOKH uepe3 OBepXHOCTb KOHTPOJILHOTO 7 4 4 0 3 5
obbeM. BHyTpeHHHe HarpsbkeHusl. POPMY/IMPOBKA 3aKOHOB COXpaHeHHst. PopMy/IipoBKa
3aKOHOB COXpaHeHHsl /1Sl IOJABUKHOTO 06bema. POpMy/IMpPOBKa 3aKOHOB COXPaHEHHS Ji/Ist
¢ukcupoBaHHoro obrema. banaHcoBble ypaBHeHusi. baslaHCOBbIe COOTHOILEHUS JI/1s1
TiepeMelatoLerocst o6beMa. DKBUBAJIEHTHOCTD ABYX (JOPM 3anMCH MHTErPabHbIX 3aKOHOB
COXpaHeHHsI.
Pazpen 3. luddepennuansuasn gop CoXp Iuddepentmanshas popma
4 7 3aKOHOB COXPaHeHHs! J1si PMKCMPOBAHHOTO KOHTPOJILHOTO 06beMa. 3aKOH COXPaHeHHs! MacChl. 5 4 2 P 1 5
3aKOH W3MeHeHHsl KO/IMUeCTBa /IBHXeHHsl. 3aKOH coXpaHeHus SHepriu. KoHcepBaTBHas
¢opma crcTemMbl ypaBHEeHUH JMHAMUKH CTUIOIIHOM CPefibl.
Paspen 4. KauecTBeHHBII aHa/IM3 pellleHHi HeKOTOpbIX AU depeHHaNBHBIX
YPaBHeHHI B YaCTHBIX NPOU3BOAHBIX. [IpocTeiilee riunep6onyeckoe ypaBHeHUe.
4 7 HenmmHeliHoe ypaBHeHHe TlepeHoCa. XapaKTepUCTUKU HeJTMHEHOro ypaBHeHHs TlepeHoca. 17 4 2 > 13 5

YKpyueHHe BOJIHOBOTO ()pOHTA U BO3HUKHOBEHHE Pa3phbiBOB. VIHTerpasbHbIi 3aK0H
COXpaHeHusl /11 He/IMHeHHOro ypaBHeHHs epeHoca. XapaKTepUCTUUeCKUiA aHaIu3 CUCTeMbI
ypaBHeHHi1 OJHOMEePHO aKyCTUKU. XapaKTePUCTHKH B K/TaCCU(HKALINN CUCTeM YPaBHEHUH.

Paspen 5. luckperusanus MaTeMaTHueckoii Mogeu. OrnepaTopHble MeTO/bI B UCYHUCIEHHH
pasHocTeit. KoHeuHble pa3HOCTH ¥ TPOM3BOAHEIE. [ToHATHE 06 OrepaTopHbIX MeTOZax
BbIUMC/IEHUS pa3HOCTeﬁ. MQTO,E[LI TIOCTPO€HMS Pa3HOCTHBIX CXeM. CXxeMbl KOHEUHBIX

4 7 pasHoCTeli U KOHeuHOro o6bema. BapuariMoHHbIe U NPOeKLMOHHbIe MeTo/bl. KoMriakTHbie 6 4 4 0 2 10
CXeMBbI U CXeMbl BbICOKOI'0 TOpsi/iKa. CgotlicTBa Pa3sHOCTHBIX CXeM. CXO,ELI/IMOCT];,
anrpokcuMmanus, yCTOﬁ‘-lPlBOCTl:, paBHOCTHUf/’I cxeMbl. [TOHSITHE O MOHOTOHHOCTH.
KOHCepBaTl/IBHOCTL Ha pa3HOCTHOI‘;l cetke. [ToHsITHE SKOHOMUUHOCTH.

Pa3zpaen 6. Kinaccudukanus MeTo0B peleHHs CeTOYHbIX ypaBHeHHi. Oco6eHHOCTH
peann3aliy CeTOYHBIX METOZI0B /ISl S/UTUITUYECKUX, TTapabo/IMyeCcKNX U THIepOo/ndeCKUX
3azau. [Tapabonmueckue 3a1aun. MeToy| CKa/IsiPHOM MPOrOHKKU. PasHOCTHbBIE CXeMbI 15t
/1ByMepHBIX 3aay4. [ToHATHe 0 MeToze APOOHBIX 11aroB U Pa3HOCTHBIX CXeMaxX paCllerIeHHsl.
4 7 DNMNTUYeCcKUe ypaBHeHUs U CUCTeMbl. Pa3HOCTHBIE CXeMBI /ISl S/UIMNITUYeCKUX 3a/iau. 1 3 4 4 3
VYpasrenue ITyaccoHa. Tpsimble MeTozipl pertierusi. OBIIMe CBe/IeHHst O TeXHHKe paboThI C
pa3speKeHHbIMM MaTpHLiaMU. VITepal{ioHHble MeTO/bI pellieHusl. MeTo/bl yCTaHOB/IeHHSI.
ANnpoKcUMaLsi TPAHUYHBIX yC/1oBHiA. ['Mnep6omueckue 3a4aun. 3anuchk ypaBHeHUi Jiinepa
B MaTpU4HOM BH/e. JIMHeapH3alys Ha BpeMeHHOM 1llare ypaBHeHUH ra3oBoi JMHaMUKH.
Marputipl SIK061 71151 TOTOKOB. ANMPOKCHMALS BPEMEHHOTO I1ara.
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Paspen 7. BBeieHue B IOCTpoeHHe pacyeTHBIX CeTOK. PacueTHas ceTKa U ee
reoMeTpuyeckKure 37ieMeHThbI. Turbr PpacyeTHbIX CeTOK. CriocoGbl OnMcaHus

4 7 HeCTPYKTYPHUPOBaHHbIX PaCUeTHbIX CeTOK. Vcrnomnbp3oBaHne 0ToOpaKeHHH fi/1sl TOCTPOEHHs 7 4 4 0 3 10
CTPYKTYPUPOBAHHBIX ceToK. Crioco6bl afjanTaliy CTPyKTyPHPOBaHHBIX ceTok. [TocTpoeHne
KOHEUYHO-3/IeMeHTHOH CeTKH. [IUCKpeTH3aL|is reOMeTpHH.

Pazpgen 8. PemieHue HeCT I
cxeMbl. MeToz NPOroHKU. BekTopr3oBaHHbIe arOpUTMbl. PaccMOTpeHHe NpUMepoB pellieHust
4 7 ypaBHeHUs TeIJIONPOBOAHOCTH /i/Isl Pa3/IMYHOIO Kpyra 3ajiad: 3a/ja4i C BHyTPeHHUMU 35 10 4 6 25 10
WCTOYHHKAaMHU Tera, 3a4auu C Tel'lJ'IOClJl/lEl/I‘{ECKI/lMI/l TiapaMeTpamy, 3aBUCALINMHU OT
TeMIiepaTypel, AByX(asHble 3a/jauu C MO/BIKHBIMU I'PaHULiaMU pasziena das.

0 yp TelL. TH. SIBHBIE U HEsIBHbIE

Paauen 9. TeueHus c YAapHBLIMH BO/THAMH. ﬂI/ICerTI/BaL]I/Iﬂ Ha OCHOBE METOZ0B KOHEUHOT'O
4 7 o6beMa U CXeMbl pacia/ia Ipor3BO/ILHOTO paspeiBa. 3azaua Pumana. Metoz C.K. TonyHoBa. 9 6 2 4 3
JInHeapr30BaHHbIE CXeMbI pacrajia pa3pbisa. [ToHsATHE 0 TMOPU/HBIX CXeMaX. YpaBHeHHUs.
OHOMEPHOI'0 HeCTalMOHAPHOI'0 COIMJIOBOTO TeUeHHUs.
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Paspen 10. MoaeiupoBaHue BA3KHX TedeHuit. Crioco0bl MOZe/MPOBaHUs 3a/1a4 MEXaHUKU
4 7 JKUAKOCTH U rasa. [Toaxozs! Jlarparka v Jitnepa. Pa3nnuHble MOAX0AbI MOZE/TMPOBaHUS 8 6 4 2 2 15
TypOyneHTHbIX TeueHuit: RANS, LES, DNS. Knaccudukarust Mogeseit TypOy/eHTHOCTH.

Paspen 11. IToaxoab! M MeTOABI BEIYHC/IHTE/THHOTO MO/E/TH T W BA3KOM
JKUIKOCTH M rasa. COBpEMeHHBIe ]/IHCbOpMaL[l/lOHHBIe TEeXHOJIOTHUH i1 BEIYUC/TATEIBHOTO
4 7 L 18 12 2 10 6 15
MOZle/IMpOBaHMsl 3a/lau TedeHUs1 BsA3KOH sxuaxkocTH. [Taketsl CAE-TexHonoruu. CTpyKTypa
naxeToB. IIpe- 1 noctnporeccunr peienust [1pymeps! pellieHNst pa3/IMYHbIX 3a/a4.
Bcero 3a 7 cemecTp 144 68 34 34 76 100
Bcero no gucuuI/inHe 144 68 34 34 76 100
3.2. AyAUTOPHBII NPAaKTUKYM
Ne Homep n Tema IpaKTHUYECKOr0 3aHATUA Oomnem,
n/n HauMeHOBaHMe ayp.




paspena
JUCHUIUTHHBI

Pasgen 1.
Maremaruueckoe

VHTerprpoBaHue cUCTeM OOBLIKHOBEHHBIX JUddepeHMambHbIX

yacoB

1 |MopmenvpoBaHue U N 4
o YpaBHEHUN.
BBIUMC/IUTETBHBIN
9KCTIepUMEHT.
Pazpen 3.
ndepeHLanbHas
2 Andbdepenny Oco0eHHOCTH Pa3HOCTHBIX CXEM /IS 3a/iad Ta30/[MHAMUKH. 2
¢hopMa 3aKOHOB
COXpaHeHUs.
Pazgen 4.
KauecTBeHHbII aHanu3
pelleHU HeKOTOPbIX .
3 Pa3HocTHas cxema /1J11 ypaBHeHU! aKyCTUKMU. 2
middepeHIATBHBIX
YPaBHEHUI B YaCTHBIX
MIPOU3BOJHBIX.
Pazpen 6.
4 Krnaccudvkarms ITpuMepbl pa3HOCTHBIX CXeM S/IJIMIITHUECKUX U TUTIEpOO0THUe CKUX 4
METO/IOB pellleHus CUCTEM YpaBHEHUIA.
CeTOUHBIX YpaBHEHUIA.
MeTon KOHEUHBIX pa3HOCTel /i1 HeCTalMOHAPHOTO ypaBHEHUs
Paspen 8. Pemienne TervIonpoBogHOCTH. OfHOMepHas1, AByMepHad 3aJaua
5 |HecTalMoHApHOIo TerVIONPOBOAHOCTH. I'paHnuHsble yciioBud 1, 2, 3 U 4 poJoB. 6
ypaBHeHUsI YpaBHeHUe TeTIONPOBOAHOCTH C 3aBUCSLMMU OT TeMIlepaTyphbl
TeTUIONPOBOAHOCTU.  |Telliodr3nuecKUMU Ko3dduimeHTaMy. YpaBHeHe
TEeI/IONIPOBOAHOCTY C BHYTPEHHUMM UCTOUHMKaMU TeIla.
YpaBHeHUs1 O[HOMEPHOT'0 HeCTal[MOHApHOTO COTIOBOTO TeYeHHsl.
Pazpen 9. Teuenus c
6 Map1ueBble MeTO/bI - MOZE/IMPOBAHKE HAaua/IbHOIO yyacTKa 4
yAapHbIMU BOJTHaMHU. o
CBEpX3BYKOBOM CTPYH.
Pazgen 10. . .
BrICcOKOpelHO/IbICOBbIE Y HU3KOPEHHOJIbCOBLIE MOZE/N
7  |MopenvpoBaHue 2
9 TypOy/IeHTHOCTH.
BSI3KUX TEYEHUM.
Pazpen 11. TTogxoapl 1
MeTO/bI
g [BBIUMCIHTEILHOO ITpuMepbI MOZIeTMPOBaHUS TeUeHHH BSI3KOM KUAKOCTH U ra3a Ha 10
MOZe/INPOBAHUSA TpYMepe pa3/INYHbIX 3a7a4 ¢ npuMeHeHneM CAE-TexHomorui.
TeueHU! BSA3KON
JKUZKOCTH U rasa.
Bcero 3a 7 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 Oo0nemMm,
HauMeHOBaHUe pa3jea Copep)xaHue yueOHOro 3alaHus
n/n 4acoB
AUCLIMIINHBI
1 Paszen 1 N3yuenre MaTepuasa paszena. 2
MaTeMaTiyeckoe Harncanue TpOrpamMMsI I/IHTerpHpOBagI/IS}f ;I/ICTEMLI ony Ha 5
) MOJ{e/TPOBaHEe 1 rpuMepe BHy’gJEHHeI/I rasofyHaMuky P/1 B TEPMO/MHAMHUeCKOH 3
A ——_— EOCTEIHOBKE. OpMHpOBa;EIe MaTeMaTH4eCKON MOZeH.
KCTIePHMEHT. OMOCTaB/IeHre MeTOa Jii/iepa NepBoro Nopsi/Ka TOUHOCTH 1
MOU(UITMPOBAHHOTO MeTo/ia Diijiepa BTOPOTO TIOPSiIKa TOUHOCTH.
Pazpen 2. InTerpanbHas
3 |bopma ypaBHeHui W3yuenve marepuasna paszera. 3
ra3oJHaMUKU.
Pazgen 3.
rnddepeHLaIbHas
4 Andbdepenn N3yuenve maTepuana pa3zea. 1
(hopma 3aK0HOB
COXpaHeHUs.
5 |Pa3gmen 4. KauecTBeHHbIN | VI3yueHne MaTepuasa paszena. 2
6 |aHaM3 pelieHuH Hanucanue nporpammel MOZie/TMPOBaHUS! paclipOCTPaHEHUS 11
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HEKOTOPbIX aKyCTUUeCKOro BO3MYLLEHUs B Fa30BOU cpefie.
b depeHIaTEHBIX
ypaBHEHUM B UaCTHBIX
TIPOM3BOAHBIX.
Pazpen 5.

7 'HHCKPETHBauHHU W3yuenve marepuasna paszera. 2
MaTemaTruyeCcKoi
MOZe/Hu.
Pazgen 6.

8 Knaccudurarps W3yuenve marepuana paszera. 3
METO/IOB pellleHus]
CeTOUHBIX YPaBHEHUIA.
Pa3pen 7. BregeHue B

9 |mocTpoeHue pacueTHbIX |MI3ydyeHHWe marepurasia paszesa. 3
CeTOK.

10 N3yuenve maTepuana paszea. 2
Paszien 8. Pewerne Hanucanue nporpammbl Moie/TMPOBaHUs HarpeBa OAAHOMepHOro

11 CTEep’KHS C TIOCTOSIHHBIMU Teryiohu3nueCKUMU CBOMCTBaMU. fIBHast 8
HeCTalKOHapHOro

cXeMa UHTerpupOBaHMUs.

ypaBHEHUsI
TerI0NPOBOHOCTH. Hanucanue nporpammbl MoJie/TMPOBaHUs HarpeBa OZHOMepHOro

12 CTEeP’KHSI C TIOCTOSIHHBIMU Teryiopu3nyeCKUMU CBOMCTBAMU. 15

HesiBHast cxeMa UHTETrpUPOBaHUS - METO/] TIPOTOHKHU.

13 Pazzien 9. Teuexns ¢ W3yueHne maTepuana paszena. 3
yIapHbIMU BOJTHAMMU.
Pazpen 10.

14 |MogenupoBaHue Bs3KMX |VI3yueHue MaTepuasna paszerna. 2
TeUeHU.
Pazpen 11. ITogxone! 1
MeTO/bl

15  |BBIUMCIUTENBHOTO N3yuenve marepuana pa3gera. 6
MO/IeTUPOBaHUS TeueHUH
BSI3KOM >KM/IKOCTH U T'a3a.

Bcero 3a 7 cemectp 76
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
1123 4 56 7 89/10(11| 12 13 14 15 16 17
7 Ortu. no I13 |KB|AP| Otu. 1o I13 OP|  |KB|Otu. o I13 Otu. o T13 | AP | audp. 3au.

Ycii0BHBIe 0003HAYCHUSA:

P — nuarHocTHueckasi paboTa;
Ortu. no 13 — oTyeT No NpakTUUeCKOMY 3a/laHHIO;
KB — KOHTpO/IbHBIE BOTIPOCHI;

mud. 3au. — auddepeHIMPOBaHHBIN 3aueT.

TeKyIui KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTEPBAJIBI B
cnenyronumx dhopMax:

JIMarHoCTHYeCKasi pabora;
OTYET IO MPAaKTUUeCKOMY 3a/IaHHIO;
KOHTPOJ/IbHBIE BOTIPOCHI.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
IuddepeHIMPOBaHHBIN 3a4erT.




5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa 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
rasa. M.: ®DUU3MATIJINT, 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 HeCTPYKTypUpPOBaHHbIX ceTkax. M.: ®U3MATIINT, 2014, 10 3ks.

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. Ilepuogrueckue 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'maBHast — O6pa3oBaresnbHas Tuiargopma FOpaiiT. [I71s 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 Oa3bl JAHHBIX:
1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;

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

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

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

5.5. IIporpaMMHOe 0becIieueHue:
1. Matlab 2015a SP1.
5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. Matlab 2015a SP1.

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
UYHNCJ/IEHHOE MOJE/IMPOBAHUE B APKT

AnHoTanusa paboueii nporpaMMsl

Ouctuminna YUC/IEHHOE MOJE/IMPOBAHUE B APKT spisieTcs AUCLUIUIMHOW YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HarpapsieHunio 24.03.01 PakemHble KoMnaeKCbl U KOCMOHagmuka. [JIUCIUIyIvHa peanusyercs Ha dakynsreTe A
PakeTHOo-KOCMMueckod  Texuuku BI'TY  "BOEHMEX" wum. [O.®. VYcrudoBa kadenpoit A9
[MITASMOT'A30AHAMUWKA U TETVIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-5.1 criocoOHOCTBIO MPUMEHTh MH()OPMALIMOHHbBIE TeXHOJIOIMH, COBPEMEHHbIE CHCTEMbI KOMIIbIOTEPHOM
MaTeMaTUKH, TEeXHOJOTHM KOHEUHO-3/IeMeHTHOT0 aHajau3a - M[pOorpaMMHbIe CHUCTEMbI KOMIBbHOTEPHOTO
MPOEKTUPOBaHUSA CHUCTEM aBTOMAaTU3MPOBAHHOIO TIPOEKTUPOBAHMS, ITPOrPAMMHBIX CUCTEM HWH)XEHEPHOIO
aHaJiv3a U KOMITbIOTEPHOT0 UHKWUHUPHHTA.

CofeprkaHve [UCLIMIUIMHBI OXBaTbIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C BBIYWC/IWTEIBHOM Tra30[MHaMUKOM.
[aHHasi JUCLUIUIMHA OPMEHTHMPOBaHAa Ha BLIPAOOTKY HABBIKOB, HEOOXOAWMBIX [JIsi MCC/Ie0BaTeNbCKOM U
MIPOEKTHO-KOHCTPYKTOPCKOM JeATeIbHOCTH CreLuasrucTa B 00/1acTH CO3/jaHusl HOBOM TeXHUKU M B 00/acTH
vHTeHCH(VKauy pabourx TPOLecCOB B HU3ZENUSX BBICOKOM TexHosornd. Ocoboe BHUMaHWE YAemseTcs
OCBOEHHIO MeTOZI0OB 4YHC/IEHHOIO MOJie/IMPOBaHusl Tra30juHaMUuecKuX TIIPOL|ecCOB, XapaKTepHbIX [JIs
SHepreTMUeCKUX YCTAaHOBOK pas3/iMUHbIX THIIOB, a Takke AaKTUBHOIO BJa/ieHUsT MeTO[aMH pacyeTHOIo
MO/Ie/IMPOBaHus TeIIOMaccorepeHoca. V3yuaroTcss coBpeMeHHbIe MOJX0Abl BEIUMCAUTE/IBHON ra30ArHAMUKY,
peaM30BaHHbIE B CllelMann3upoBaHHbIX HH(opMmaLuoHHbix CAE-cpesax.

[TporpamMmoii JUCHUITIMHEI TTPelyCMOTPEHBI CJleIyIOIIYie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e MArHOCTUYECKas paboTa;
* OTYET MO MPAKTHUECKOMY 33/]aHHIO;
¢ KOHTDOJIbHBIE BOTIPOCHI.

IIpome)xyTouHas arTecTalus TIPOBOJNUTCS B hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jas  TPyI0EMKOCTh OCBOEHHUSI AUCLUIUIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCIUITUHBI

MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakThueckue 3aHsATHS (34 4.), camocTosiTeNbHas paboTa
crygenra (76 a).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
YNCJIEHHOE MOJE/IMPOBAHUE B APKT

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCcTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATHM, U 76 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.

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.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa uac

Pa3zpen 1. MaremaTnueckoe MoJe/TMPOBAaHHE U BHIUYMC/IUTETBHBIA IKCIIEPUMEHT.
K. H. Bosnikos, B. H. EMe/ibsiHOB. . 2
BrruncnuTenbHble TEXHOMOTUM B

3a/lauax MeXaHUKH XKUJIKOCTU U
Harnricanue nporpamMmsel MHTerpupoBanust cucteMbl OLLY | rasa: M.: ®U3MATJIUT, 2012

M3yuyeHue MaTepuasa pasjena.

Ha rpuMepe BHyTpeHHel rasoguHamuku PATT B (Beegenue)
TepMOJMHaMUueCKo nocTaHoBKe. @opMupoBaHue K. H. Bosnkos, B. H. EMenbsiHOB,
MaTreMaTh4yeckor Mogieny. CorocTas/ieHre MeToza . B. TetepuHa. . 'a30BbIe 13
Dlinepa MepBoro nopsjka TOUHOCTH U TEUeHHs B COTL/IaX
MOJU(ULIMPOBaHHOTO MeToZa Jijepa BTOPOTo MOpsKa SHeproyCcTaHOBOK: M.:
TOYHOCTH. OU3MATIINT, 2017 (Bsenenue,
1)
Wroro no pa3geny 1 15

Pazpen 2. UarerpaibHas ¢gopMa ypaBHeHHH ra30JUHAMHKH.

K. H. Bosnkos, B. H. Eme/ibsHOB. .
BrruncnuTebHBIE TEXHOIOTUH B 3
3ajlauyax MeXaHUKH >KMAKOCTU U

rasa: M.: ®U3MATIINUT, 2012 (2)

Wrtoro no pasgeny 2 3
Pazgen 3. Juddepeniuansaan popma 3aK0HOB COXpaHEHHUSI.

K. H. Bosnkos, B. H. EMenbsHOB. .
BrrunicimTenbHBIE TEXHOJIOTUM B
3a/layax MeXaHUKH >KUJKOCTU U

rasza: M.: ®U3MATIINT, 2012 (2)

N3yuyeHue MaTepuasa pasena.

Vzyuerme Marepuasa pasena. B. H. EmesnbgHOB. . Unc/ieHHbIe 1
MeTO/bl: BBeJleHHe B TEOPHIO
pa3sHOCTHBIX cxeM: MocCKBa:

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

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

Hamucanue nporpammbl Mo eIMPOBaHUs METO/bl: BBE/IEHNE B TEOPHIO

pacIipoCcTpaHeHus aKyCTUUeCKOT0 BO3MYILeHUs B Fa30BOM PasHOCTHBIX cxeM: Mockga: 11

cpeze. FOpaiir, 2020 (4.2)

Wrtoro no pa3geny 4 13
Pazpen 5. luckpernsanus MaTeMaTu4yecKoi Mo/ie/in.
N3yuenune marepuasa paszesa. B. H. EmesnbsaHOB. . UncieHHbIe 2

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,
1.2)

Wtoro no pasgeny 5

Pa3pen 6. Knaccugukanus MeTo/[0B pellleHUsI CETOUYHBIX YPaBHEHHH.

N3yuyeHue MaTepuasa pasena.

B. H. EmenbsHoB. . UncieHHbIe
MEeTOJbI: BBeJIEHIE B TEOPUIO
Pa3HOCTHBIX cxeM: MoCKBa:

FOpaiiT, 2020 (6, 7)

Uroro no paspeny 6

Paspen 7. BBefjeHue B IOCTPOeHNE PACYeTHBIX CETOK.

W3yueHue MaTepHasa pasjena.

BoruncnuTebHbIe TEXHOIOTHUH B
3a/layax MeXaHUKH >KUJKOCTU U
raza: M.: ®USMATJINT, 2012

(1.7)

B. H. EmenbsiHoB. . UncneHHbIe
MeTO/Ibl: BBEJIEHUE B TEOPHIO
Pa3HOCTHBIX cxeM: MOCKBa:

FOpaiit, 2020 (2)

K. H. Bosnkos, B. H. EMenbsHOB. .

Wtoro no paspeny 7

Paspen 8. PenieHue HeCcTaliMOHAPHOr0

YPABHEHHA TEI/IOIPOBOJAHOCTH.

V3yueHue matepuasna paszena.

Hanvicanve nporpaMmbl Mozie/IMpOBaHusl Harpesa
OZIHOMEPHOT'O CTEP>KHSI C ITOCTOSTHHBIMU
Terniopu3NUeCKUMU CBOMCTBaMHU. SIBHast cxema
VHTEerpupoBaHusl.

B. H. EmenbsHoB. . UucneHHbIe
MeTO/Ibl: BBeJIEHUE B TEOPHIO

Hanvicanve nporpaMMebl MoZie/IMPOBaHMsI Harpesa
OZJHOMEPHOT'O CTEP>KHSI C ITOCTOSTHHBIMHU
Teryiopu3nueCKUMU CBoiicTBamMu. HesiBHast cxema
VHTEerpupoBaHus - METO/| IPOTOHKHU.

Pa3HOCTHBIX cxem: MOCKBa:
FOpaiir, 2020 (7)

15

Wroro no pasgeny 8

25

Paspen 9. Teyenus c yaa

PHbBIMH BO/IHAMH.

W3yueHue Marepuasna pa3jena.

B. H. EmesnbsgHOB. . Uuc/ieHHbIe
MeTO/Ibl: BBeJIEHUE B TEOPUIOD
Pa3HOCTHBIX cxemM: MOCKBa:

FOpaiit, 2020 (6.3)

K. H. Bosnkog, B. H. EmenbsHOB,
. B. Tetepuna. . ['a3oBbie
TeYeHUsI B COTIax
3HeproyCcTaHoBOK: M.:
OU3BMATIINT, 2017 (5)

K. H. Bosnkos, 1O. H. [leprorus,
B. H. EmenbsHOB. . Pa3HOCTHEIE
CXeMbI B 3a/layax ra3oBoi
JWHaMHWKH Ha
HEeCTPYKTYPHPOBaHHBIX CETKaX:

M.: ®U3MATIINT, 2014 (2.4)

Uroro no pa3geny 9

Pa3pen 10. MogenupoBaHue BA3KHX TEUEHUH.

N3yueHue MaTepuasa pasjesna.

K. H. Boakos, B. H. EmMenbsHOB,

B. A. 3asumko. . TypOyneHTHbIe

CTPYH - CTaTUCTHUUECKHEe MOJe/H
Y MOZIe/TMPOBaHue KPYITHBIX
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Buxpeit: M.: ®M3MATIINT, 2013
)

Wroro no pasgeny 10

2

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

€/IMPOBAHUA TeUeHHUH BA3KOM XHUAKOCTH U ra3a.

K. H. Bosikos, B. H. Eme/ibsHOB. .
BrIurcuTenbHbIE TEXHOIOTHH B
3ajlauax MeXaHUKH >KMAKOCTU U

rasa: M.: ®UUIBMATJIUT, 2012 (5)

N3yuenve marepuana pa3zera. H. H. d&xoposa, C. A. Banbrep, 6
M. H. Nanunos. . OCHOBbI
paboter B ANSYS 17: M.: MK
Ipecc, 2017 (Bce raBhbi)
Wroro no pasgeny 11 6
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
YNCJIEHHOE MOJE/IMPOBAHUE B APKT

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL Pe3y/IbTaTbl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThueckas pabora

*  OTUEeT I10 MPaKTUUECKOMY 3a/IaHUIO;
*  KOHTPOJIbHbIE BOITPOCEHI;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

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 - aTTecTarysl.

OT4eT N0 NpakKTUYeCKOMY 3aAaHUI0

Otuer 110 npakTHYeckoMy 3aganuto (I13)
Ortuert nio T13 nipe/icTaB/IsSeTCS B TIEYaTHOM BH/Ie B (hopmaTe, MpelyCMOTPEHHOM 11abIoHOM oTueTa 1o T13.
Ortuet no I13 fo/wkeH cofepykarb:
- [IOCTAHOBKY 3a/la4¥, MaTeMaTU4yeCKy MO/eJ/lb U OCHOBHBIE pacueTHble COOTHOLLIEHUS UCII0/Ib3yeMbIX
MeTO/,0B pelLleHNUs;
- CXeMy pacyeTHOH 00/1acTy € XapaKTepPUCTUKAaMU CETKU, KPaeBbIMU Y Haua/TbHBIMU Y CTIOBHUSIMHU,
peanu30BaHHBIMHU B pelllaeMOM BapHaHTe;
- rpadHueckoe npezicTaB/eHre [10/IyYeHHbIX Pe3y/bTaToB;
- cofiepKaHue MCC/Ie[0BaTe/IbCKOr0 3a/laHus, pe3y/bTaThl BBIUMCIATENIBHOIO MOZe/TMPOBAHNS, aHaIu3 U
BBIBO/IbI 110 TIPOBE/IeHHBIM UCC/IeJ0BaHUSM.

3amwmra I13

3armura 13 mpoxoaut B hopMe [0K/Ia/1a CTyAEHTa [0 BbIIIOJTHEHHOM paboTe M OTBETOB Ha BOIIPOCHI
npernoziaBaresis. [Iporieiypa 3aiuThl BK/IFOUaeT OTBEThI Ha BOTIPOCHI TPENo/jaBaTeisi o paboTe U paszeny
Kypca. B xozie 3anutsi I13 o6yuaroruecs 0/KHBI TIPOJIeMOHCTPUPOBATh 3HAHKS, YMEHHUS U HABBIKH:

- Ky/IbTYPY peuu Mpy U3JI0)KeHUU CBOWX MBIC/Iel, IOTUUHOCTh B IOCTAHOBKE Y MU3/I0)KeHUU MaTepuara,

- TIOHMMaHKe MOCTaHOBKU 3a/lau, 3HaHHe OCHOBHBLIX JIEMEHTOB MaTeMaThueCKOW Mozenu, PopMy/irMpoBKa
Haua/bHbLIX ¥ IPAaHUYHBIX YCIOBHHI, 000CHOBaHME OCHOBHBIX YIIPOILAIOIIUX [TOJI0XKEHUH;

- yMeHHe OTpe/le/TUTh MeCTO MCC/IeIOBAHHOTO sIBJIEHUSI B KOHKPETHBIX TEXHUUEeCKUX Tpolleccax 1
YCTPOMCTBAX;

- yMeHHe aHaJIM3UPOBAaTh T0TyUYeHHbIe pe3y/bTaThl U yMeHHe IMPOrHO3MPOBaTh XapaKTep MPOLeCCOB B
TeXHUUeCKUX YCTPOMCTBAX HA OCHOBAaHUM MOyUYeHHBIX JaHHbBIX;

- yMeHHe CaMOCTOSITe/IbHO MOAUMPULIMPOBAThL MaTeMaTHueCcKre MOJie/d U TIpOrpaMMHbIe Cpe/iCTBa AJis Liesieit
KOHKDETH3aLVU WM paciivpeHus 06/1acTy TIPUIOKEHHST MO/le/iel, MCIT0/Tb30BaHHBIX B paboTe.

Ot1eHKa 3aIuThl paboThl BeicTaBseTcst 1o 100 6abHOM HIKajie C yUETOM:

- BeinosiHeHue 113 — 40 6asos,

- ohopmIIeHHe TTOSICHUTE/TbHOM 3armicKu — 20 6asiios,

- 3aII{UTa pe3y/IbTaToOB, OTBETHI HA BOTIPOCHI M UX JIOTHKA, Ky/IbTypa peur — 40 6aiios.
13 cuuTaeTcs npuHATOM Npy Habope Oosiee 80 GasIoB.

KonTpo/ibHbIE Bonpockbl

Kpurepun orjeHMBaHUs OTBETOB HAa KOHTPOJ/IbHBIE BOIIPOCHI
OTBeTbI Ha KOHTPOJIbHBIE BOTIPOCHI 10 OMpe/ie/IeHHbIM pa3zesaM AUCLUIIMHBI OCYIL{eCTBIISIOTCS B YCTHOMN
¢dopme. CTyzieHTy 3a/iat0TCs1 3 BOIIpOCca B paMKax M3y4aeMOoro paszesa, [JIs1 yCIelIHON arTecTalyn
HeoOX0JMIMO TIPaBU/IBHO OTBETUTD Ha 2 U BbIIe BOITPOCOB. OTBET Ha BOMPOC JJO/KeH ObITh TPaBUJIBHBIM,
COZlepyKaTe/IbHbIM, apTYMEeHTUPOBAHHBIM.

Criucok KOHTPOJIBHBIX BOIMMPOCOB:
1. MaremaTHueckoe MOZJe/IMpOBaHKe TeUeHMH rasa. TpHa/:[a MOJe/IMPpOBaHUsA.
2. I/IHTEFpa]'[BHaH (bopMa ypaBHEHI/Iﬁ ra3ogvHaMHuKH. q)OpMYJ'[I/IpOBKa AJId TIOKOoALerocd, ABMXXYIIErocs u
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MOJBI)KHOTO 00BEMOB.

3. Iuddepennmansyas Gopma ypaBHeHHI ra3ogrHaMUKU. KoHcepBaTrBHBIE U HU3MUeCKHe TlepeMeHHbIe.
4. Hekotopsle cBoiicTBa Marpuil. O6parHas matpuija. [Tpeobpa3oBanue mogoous.

5. CobcTBeHHbIe Unc/ia U COOCTBeHHBIE BeKTOPA. MaTpHLIbI JIeBbIX U TIPaBbIX COOCTBEHHBIX BEKTOPOB.
IToo6HbIe MaTpULbI M JUaroHaIu3aLysl.

6. BostHOBBIe pellieHus ¥ rurepboMyeckre CUCTeMbl. XapakTeprucTidyeckasi (hopMa rumnepboniuecKoi
CUCTEMBI.

7. XapaKTepuCTUYeCKUI aHaIu3 CUCTeMbl YPaBHEHUM OJHOMEPHOM aKyCTHKH.

8. MuddepeniuancHas 1 UHTerpanbHast GOPMbI ypaBHEHHI Ta30JMHAMUKH.

9. 3aKOHBI COXpaHeHUsl /il MaTepUaabHOr0 00beMa v 6aslaHCOBbIe COOTHOILIEHMUSI.

10. JuddepeniansHas hopMa ypaBHeHHM Ta30BO AUHAMUKY.

11. dopma 0600611I€HHOTO 3aKOHA coxpaHeHMs1. KoHcepBaTuBHasi popma 1 KOHCEpBATUBHbBIE ITepeMeHHbIe.
12. KoHcepBaTBHast 1 HeKOHCepBaTHUBHas (POPMbI ypaBHEHHI Ta30BOU AMHAMUKH.

13. MarpuuHas 3anvch YpaBHeHUM ra3oUHaMUKH. BeKTop nmepeMeHHbIX M BEKTOP MTOTOKA.

14. CBolicTBO 0JHOPOJAHOCTHY BEKTOpA MOTOKA. SIkoOMaH v KBasuivHeliHas )opMa CUCTeMbl ypaBHEHHH.
15. KoHcepBaTiBHast ¥ HeKOHCepBAaTHUBHAs! (POPMbI CUCTEMbI YpaBHEHUM ra30A1MHaMUKU.

16. ITepemennbie Jlarpawka. JuddepeniiuanbHast U vHTerpaabHasi GOPMY/IMPOBKY 3a/iau B TiepeMeHHBIX
Jlarpansa.

17. TlpuBeseHre runepOoIMyecKoil CUCTEMBI K XapaKTepUCTUUECKOM hopme

18. I'paHMuHBIe YCIOBUS Jj1s THIIepOOIMYeCcKrX 3a/a4. XapakTeprucTuueckast opma rpaHIYHBIX YCIOBHH.
19. BeicTaBneHye rpaHAYHBIX YCIOBHH B 3a/lade O KBa3MOJHOMEPHOM TeUeHNH B COILTeE.

20. 3anuch ypaBHeHH Ditiepa B MaTpUUHOM BH/le. JInHeapu3alys Ha BpeMeHHOM Liiare ypaBHeHUi ra3o0Boi
TUHAMUKH.

21. OneparopHbie MeTofbl. OTiepaTopHOe Tpe/ICTaB/IeHre KOHEeUHBIX Pa3HOCTeH.

22. CBsI3b pa3HOCTHOTO U A hepeHINaTLHOTO OTIePaTOpPOB.

23. CBolCTBa pellleHUH TPOCTeNIero ypaBHeH!sl epeHoca ¥ NPOCTeNIIero HeJIMHeHHOro ypaBHeH!s!
nepeHoca. ['paguenTHast karactpoda. Pa3priBHEBIe pelieHusl.

24, Pacniafi pa3pbiBa Jjisi HeTMHEMHOT0 YpaBHeHUsI IiepeHoca.

25. TepBoe auddepenLmansHoe npubmkenye. ViccienoBaHre CBOMCTB pa3HOCTHBIX CXeM Ha OCHOBE TTePBOTO
IubbepeHIHaTbHOr0 IPUO/IHIKEHHS

26. CBoticTBa pellieHHI TTpocTeiimx AuddepeHLHanbHBIX YPAaBHEHUH B UaCTHBIX MIPOU3BOAHBIX. BomHOBRIE
pemenus. Auddysus. duccunanus. Jucnepcust.

27. AnnpokcyMarysi BpeMeHHOT0 11ara B Pa3HOCTHBIX CXeMax ra3oguHamMuku lensra-¢opma pasHOCTHOM
CXEMBI.

28. MeTo/ibI TTOCTPOEHHS pa3HOCTHBIX cxeM. CXeMbl KOHEUHBIX Pa3HOCTel M KOHEYHOTO 00bema.

29. 3ajaua 0 pacriafie IpoX3BOJILHOIO pa3pblBa. BrlunicieHre IOTOKOB Ha OCHOBe 33/jaui O pacIiajie pasphlBa.
30. [luckpeTr3aryisi Ha OCHOBe MeTOJ0B KOHEYHOro 06beMa M CXeMbl pacra/ia POM3BOILHOTO pa3phiBa.
31. Cxemnl pacijeruvieHusi. Pacieriiienre o ¢pusuueCcKUM IporieccaM M MOKOOPAWHATHOe paciijeTlyieHue.
32. CxeMsl pacliieryieHust Ipy pacyeTe KOHBEKTUBHBIX WieHOB. PacijeryieHre MaTpUUHBIX KO3(Q(HULIEHTOB U
paclijeryieHrie BeKTOPOB TIOTOKa.

33. UckyccrBeHHas Ba3kocTh Helimana u Puxtmatiepa

34. Cxema Jlakca Cxema Jlakca-Bengpodda.

35. Cxema buma u YopMmuHra.

36. KprBo/MHelHbIe KOOPMHATHI Y KPUBOJIMHEHbIe CETKY B 33/jadyax MeXaHUKU

37. TIpeobpa3oBaHue KoopAUHAT. MeTprueckre K03 dUIMeHTs TpsMoro U 06paTHOro mpeobpa3oBaHus
KoopauHar. fIkobuaH. PyH/1aMeHTaIbHBII MeTpUYeCKUI TeH30P.

38. ba3uc KpuBOMMHeHBIX KOOpAUHAT. MeTpryeckue K03((HLEeHTEI

39. KoBapuaHTHbIe 1 KOHTpaBapHaHTHbIe TIPOEKIIMM BeKTOpa B KDUBOIMHEWHBIX KOOpUHATaX.

40. 'eomeTprueCcKyie COOTHOIIEHNS HA KPUBOJIMHEMHBIX CeTKax. JJIMHBI, /1011ja/i1, 00beMBbI.

41. I'enepanysi KpUBOJMHENHBIX CETOK HA OCHOBE 3JI/IMITUYECKOU CUCTEMbI YPaBHEHUM.

42. MudepennyanbHas ¥ BapraLoHHast GOpMY/IMPOBKHM KpaeBoi 3afauu f/1st ypaBHeHus [Tyaccona.

43. PacueT HeC)KMMaeMbIX TeUeHUN U Te4eHHI C MabIMM CKOPOCTSIMH

44. O600111eHHOe pellieHre YpaBHEHWH ra30iuHAMUKHU. YCIOBHUSI COBMECTHOCTH Ji/isl Pa3PHIBHOTO PeLIeHUs
ypaBHEHUM 0JjHOMepHO HecTallOHapHOMN ra30JuHaMHUKU.

45. Metop C.K. T'ogyHoBa. JIuHeapu30BaHHbIE CXeMbI Pacriajia pa3pbiBa. IIOHSATHE 0 TUOPUIHBIX CXeMaX.
Anmpokcumariys no Poe.

46. XapakTeprcTHUeCKuM aHam3 guddepeHMaabHOr0 YpaBHEHHS C YaCTHBIMU TIPOM3BOJAHBIMK BTOPOT'O
ropsiAxa.

47. PazHOCTHas anmpoKCUMaLus NpocTelmux quddepeHMaIbHbIX 0lepaTopoB (TiepBasi U BTopas
TIPOM3BO/{Has], TIOPSA0K anMpoKCcUMalivi, popmysibl AuddepeHLipoBaHUS Ha3a/l, BIiepe U LieHTpaJlbHbIe).
48. PasHOoCTHas annpoKcuMariys npocredmumx auddepeHnyanbHeIX onepaTtopos. I1por3BojHble Ha
TPEXTOUEYHOM I1a0/I0He.,

49. CBOWCTBO anmnpOKCHMAalMX Pa3HOCTHOM cxeMbl CXOAMMOCTb Pa3HOCTHOW CXeMbI YCTONUHBOCTb
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PasHOCTHOMU CXeMbl. 3aBUCUMOCTb MeXK/y almnpOKCUMaLjiel yCTOMYMBOCTBIO M CXOLUMOCTBIO
50. YucsieHHOe perieHue 3aJa4u rapabommyeckoro Thpa. Pa3HOCTHBIE CXeMbl |15l YpaBHEHHUST
TeI/IONPOBOAHOCTU. MeTo/ IIPOrOHKU.

JuddepennupoBanHbIii 3aueT

OOyuaroumiics UMeeT TPaBo Ha MO/Ty4YeHre MUHUMAJTbHOM TTOJIOKUTE/TBHOU OLieHKH TTPH Y C/IOBUN
YCIIEIIHOTO MPOXOKAEHHSI TEKYLLIer0 KOHTPOJISI yCIieBaeMOCTH B (hopMe IUarHOCTHUeCKOM paboThI B
COOTBETCTBUHU C rpahuKoM pasgena 4.
Honyck K quddepeHIIMPOBaHHOMY 3aueTy BO3MO)KEH TOIBKO TIPH YCJIOBUH YCIIEITHOMW 3all[UThI 3aZlaHui
ay/IUTOPHOTrO NpakTUKyMa. [ depeHIpoBaHHbIN 3a4eT, BK/II0UaeT B cedsi jBa TeOpeTHUYeCKHX BOMPOCa I10
BBIOOPY TIperioziaBaTesisi U3 CIIMCKa BOMIPOCOB Ai/1st coOecej0BaHus 10 pa3zesiaM JUCLUIIIHbL.

3HaHWs1, yMEHUS U HaBBIKU CTYIE€HTOB OTpefesIsIFoTCs CJIe[yIOLUM 00pa3oMm:

OLeHKH «OT/IMUHO» 3aC/TyKUBAaeT CTY[eHT, 0OHapy XUBIINI BCeCTOPOHHEee, CUCTeMaTUUYeCckoe U IyboKoe
3HaHUe yueOHOTO MaTepHasa, yMeHre CBOOOAHO BBITIONHATE 3a/jaHus, TIPeAyCMOTPeHHbBIe POTPaMMON,
YCBOMBIIINM OCHOBHYIO U 3HAaKOMBIH C TOTIOJTHUTE/TLHOM JTUTepaTypoi, peKoMeHJoBaHHOM TTporpaMmoii. Kak
TIPaBUJIO, OL[eHKA «OT/IMYHO» BBICTABJISETCS CTYAEHTaM, YCBOMBIIMM B3aHMOCBSI3b OCHOBHBIX ITOHSTHIN
JVICLIUTUTMHBI B UX 3HAY€HWH [|j1s1 TproOpeTaeMoii podeCcCry, MPOSBUBIIMM TBOPYECKHe CIIOCOOHOCTY B
TIOHVMaHUH, U3/I0’KeHUH U UCTI0Ib30BaHUHM yueOHOro Marepuaria.

OLeHKH «XOPOILO» 3aCIy>KUBaeT CTy/eHT, 0OHapyKUBLLIHM TIOHOe 3HaHWe yueOHOro MaTepuasa, yCIenHo
BBITIOJTHSTIOLLWI TIpeIyCMOTPEHHBIe B MPOrpaMMe 3a/jaHusi, YCBOMBLLIWM OCHOBHYHO JIUTEPATYPY,
pPeKOMeH/IOBaHHYIO B Tiporpamme. Kak mpaBuiio, OLjeHKa «XOPOII0» BBICTAB/SIETCS CTYZeHTaM, TTOKa3aBIIuM
CHCTeMaTH4eCKHi XapakTep 3HaHHUH 10 JUCLUIUIMHE U CITIOCOOHBIM K UX CAMOCTOSITE/TBHOMY TIOTIO/THEHUIO U
0OHOB/IEHHIO B X0/ie la/bHelIel yueOHOH paboThl U 1TpodeccrioHaTbHOM /1esITebHOCTH.

OLIeHKHU «Y/|0BIIETBOPUTE/TBHO» 3aC/Ty)KUBaeT CTYAEHT, 0OHapY>KUBLLIHI 3HaHWUsI OCHOBHOTO yueOHOTo
Marepuasa B 00beMe, HeoOXOAUMOM [isi labHelel yueObl 1 Tipe/iCTOosIIel paboThI 0 CIeLUaaTbHOCTH,
CTIPABJISTFOIL{MICS C BLITTOJTHEHUEM 3a/IaHWH, PeJyCMOTPEHHBIX MTPOTrPaMMOM, 3HAKOMBIM C OCHOBHOM
JUTepaTypol, peKOMeH/J0BaHHOM IporpaMmoii. Kak 1npaBuo, olleHKa «y[0Bl1eTBOPUTE/IbHO» BbICTAB/ISIeTCsl
CTyZleHTaM, JJOMyCTHBILNM TTOTPEIIHOCTH B OTBeTe Ha K3aMeHe U TIPH BBITIOJIHEHNH SK3aMeHallOHHBIX
3a/1aHri, HO 00/1a/[aroIM HEeOOXOMMBIMH 3HaHUSIMH |15l UX YCTPaHeHHs 107, PyKOBOZCTBOM TIperofiaBarerisl.
OLeHKa «Hey/|0B/IeTBOPHUTE/TBHO» BBICTABISETCS CTYZIEHTY, 0OHapY>KUBILEMY TIPOOesbl B 3HAaHUSX OCHOBHOTO
yuebHOTro MaTepuana, oMy CTUBLIeMY NTPUHLIUITHA/TBHBIE OLIMOKHU B BBIMOJTHEHUH TIPeyCMOTPEeHHBIX
nporpammoii 3ajjannii. Kak mpaBusio, orieHKa «Hey/I0B/IeTBOPUTEIbHO» CTAaBUTCS CTYZleHTaM, KOTOphie He
MOTYT MPOZJO/DKUTh 00yueHHe WM IPUCTYINTD K NPodeCCHOHAaNbHOM AesTelbHOCTH 110 OKOHYaHWH By3a Oe3
JIOTIOJTHUTE/IBHBIX 3aHATHH 110 COOTBETCTBYIOLEH AUCLUTIIMHE.
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Pa3pen 1. Maremaruueckoe OTueT 10
4 7 |mopenupoBaHue u 21 6 2 4 15 5 TpaKTUYe CKOMY
BbIUHC/TUTE/TbHbBIN YKCIIEPUMEHT. 3a/laHuUI0
4 7 Pazpgen 2. I:IHTerpaanaﬂ ¢opma 7 4 4 0 3 5 KoHTpoJsibHbIE
ypPaBHeHHI ra30JUHaMHUKU. BOITPOCHI
Pa3pen 3. luddepennuanbHasn KoHTponbHbIe
4 7 5 4 2 2 1 5
(¢opMa 3aKOHOB COXpaHeHHS. BOIPOCHI
Paszgen 4. KauecTBeHHBIN aHA/IN3
eIIeHHIl HeKOTOPBIX Order no
4 7 P . 17 4 2 2 13 5 [IpaKTU4eCKOMY
auddepeHnaNbLHBIX YPABHEHUH B
3a/]laHUI0
YaCTHBIX POU3BOJHBIX.
4 - Paspgen 5. ,Z[ncxpf'rmaunﬂ 6 4 4 0 2 10 KoHTpoJsibHbIE
MaTeMaTHuecKou MOJe/Iu. BOIPOCHI
Pazpen 6. Knaccudukarus KOHTDOBHDE
4 7 |mMeTOmOB pelieHHsi CETOYHbBIX 11 8 4 4 3 10 P
o BOITPOCHI
yPaBHeHHIl.
4 7 Pa3pen 7. BBeieHMe B MOCTpOeHUe 7 4 4 0 3 10 KontposnbHbie
pacueTHbIX CeTOK. BOIPOCHI
Pazpen 8. Pemenue OrTueT 110
4 7 |HecTamuOHApHOro ypaBHeHMS 35 | 10 4 6 25 10  |mpakTUueckoMy
TeIJIONPOBOAHOCTH. 3a/JaHUI0
4 7 Pazgen 9. Teuenus c yiapHbIMU 9 6 9 4 3 10 KoHntposnbHbie
BO/IHAMH. BOIIPOCHI
4 - Pazpen 10. Monvemlponaﬂne 8 6 4 2 2 15 KoHTpoJibHBIE
BSI3KUX TEUeHHH. BOIIPOCHI
D ol o
4 7 . . 18 | 12 2 10 6 15  |npakTHUeckoMmy
MOAe/IMPOBaHNs TeUeHNH BA3KOH
3a/]laHuUI0
JKMAKOCTH U rasa.
Bcero 3a 7 cemecTp 144 | 68 | 34 34 76 100
Bcero no gucnuniuHe 144 | 68 | 34 34 76 100
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