





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MATEMATUYECKOE MOJAE/IMPOBAHUE OBBEKTOB 1 CUCTEM YIIPAB/IEHUSA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1.1 — crocoO6HOCTh pa3pabaThiBaTh M pPeaM30BLIBATH KOMITIEKCHBIE MaTeMaTHueCKue MO/e/n
aBTOHOMHBIX MH(OPMALMOHHBIX U yTIPABJSIOLIMX CUCTEM

OTIK-3 — cnoco6HOCTh CaMOCTOSITE/IBHO pelllaTh 33/laud YIIpaB/lIeHWs B TEXHMUECKMX CHCTeMaxX Ha 6asze
MOC/IeIHNX JOCTVDKeHUI HayKW U TeXHUKH

OIIK-8 — crocoOHOCTh BBIOMpATH MeTOAbI W pa3pabarhbiBaTh CHUCTEMbI YIPaBIEHUA CIOKHBIMU
TeXHUYECKUMU 00beKTaMH U TEXHOJIOTUUe CKUMH TPOLeCCaMU

DopMHUPOBaHUIO KOMITETEHLIMI CITY)KUT AOCTYKEHHUE C/IeyHOLINX pe3y/bTaToB 00pa3oBaHus:
IICK-1.1

3HAHUA:

METO/IbI MaTeMaTU4YeCKOTO0 MO/[eTMPOBaHUSI CTaTUYeCKUX U JUHAMHUECKHX TIPOL[ECCOB B TEXHUUECKUX
cucTeMax;

MeTO/bl ONTHMH3aL[UM NTapaMeTPOB aBTOHOMHBIX MH(OPMaL[MOHHBIX U YIIPABJISIOIINX CUCTEM;

MeTO/Ibl aHa/IM3a U CUHTe3a NMPOEeKTHBIX pellleHuH;

YMeHUs:

pa3paboTka MaTeMaTHUeCKUX Mojiefieli 0ObeKTOB M CUCTEM YTIpaB/IeHNS;

pa3paboTKa MaTeMaTHUeCKUX MOJie/ield MEXaHUKHU U 37IEKTPOJUHAMUKY CTUIONTHOM CPe/ibI;

HABbIKU:

WCIO/Ib30BaHUE UMC/IEHHBIX METOZI0B ITPU MO/|e/IMPOBaHUU 3a/,a4 MeXaHUKH CIJIOLIHBIX CPef;

MpoOBe/ileHe KOHCTPYKTOPCKOTO aHalv3a JeTajeil W y370B aBTOHOMHBIX HH(OPMALMOHHBIX U
YTPaB/ISIOLUX CUCTEM.
OIIK-3

3HAHUA:

METO/IbI MaTeMaTU4UeCKOTO MO/Ie/IMPOBaHMSI B CUCTEMaX WH)KeHePHOTO aHa/Th3a;

MeTO/bl ONITHMU3aL[UM [TapaMeTPOB TEXHUUECKHX CUCTEM;

TJIaHMPOBaHWe BBIUMC/IUTEILHOTO KCIIePUMEHTa;

YMeHUs:

TIPOBe/leHNe MaTeMaTUueCKOT0 MO/e/IMPOBaHUsI TeEXHUUeCKUX CUCTEM;

WCTI0/Tb30BaHUEe TEXHO/IOTHH 00paboTKY MH(MOPMAIMY TIPH aBTOMATH3MPOBAHHOM MPOEKTUPOBAHNHY;

HaBbIKU:

M/IaHMPOBaHWe BBIUMC/IATEIBHOTO SKCITIePUMEHTa B CHCTeMax NH)XeHepPHOro aHa/ln3a;

MpUMeHeHUe MeTOZAO0B ONTUMM3alMM TPU TPOEKTUPOBAaHWM aBTOHOMHBIX WH(OPMAllMOHHBIX U
YTPaB/ISIIOLUX CUCTEM.
OIIK-8

3HAHUA:

METO/IbI IOCTPOEHHSI MaTeMaTUIeCKUX MO/ie/ieli 00beKTOB M CUCTEM YTIPaB/IeHHs HA MUKPOYPOBHE;

MeTO/Ibl TIOCTPOEHUs MaTeMaTHueCKUX Moziesieli 00beKTOB 1 CUCTeM YTIpaB/ieHHs] Ha MAaKpOYPOBHE;

MEeTO/bl MOJIeJTAPOBaHUS CJTyYalHBIX COOBITHI U MTPOLIECCOB B TEXHUUECKUX CHCTEMaX;

YMeHus:

pa3paboTKa CHUCTeM yrpaB/ieHus;

pa3paboTKa MaTeMaTHUeCKUX Mojiesiel Jietaseli UM y3/0B aBTOHOMHBIX HMH(MOPMAI[MOHHBIX U
YTIPaBSIOUIUX CUCTEM;

HABbIKU:

TpOBeZleHre MaTeMaTUueCKOro MOJeIMpPOBaHUs CJIOXKHBIX TeXHUUeCKUX CHCTeM C MCI0JIb30BaHUEM
YUCJIEHHBIX METO/OB;

TIpOBe/leHNe ONTUMH3aL[| [TapaMeTPOB TEXHUUECKHUX CUCTEM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna MATEMATUYECKOE MOJE/IMPOBAHUE OFBEKTOB 1 CUCTEM
YTITPAB/TEHUS siBnisieTCst AUCIHUITIMHON 00s13aTe/IbHOM YacTH 0y10Ka 1 mporpamMMbl MOATOTOBKU 110
Harpas/ieHuto 27.04.04 YnpaeneHue 8 mexHu4ecKux cucmemax.

CopepxaHue [OUCLIMIUIMHBI ~ SIBJISETCS JIOTUUeCKUM IpogospkeHueM auctuiuivdH: OCHOBBI
NCKYCCTBEHHOI'O WHTEJ/UIEKTA, 4YWC/IEHHBIE METOJABI MOJE/IMPOBAHUSA
IMPOIIECCOB, TEOPUS IIOCTPOEHMA BPEMEHHBIX YCTPOVICTB, MTHOCTPAHHBIN S13bIK,
MATEMATNYECKHUE METO/IbI OBPABOTKN NMH®OPMAIINNY, BBICIIIAST MATEMATUKA B
HAYUYHbBIX NCC/IEJOBAHUSAX, IMPOEKTNUPOBAHUE nu MOJAE/INPOBAHUE
MEKTPOMEXAHUYECKHNX CUCTEM, OPTAHU3AIINUSA PASBPABOTOK Y UCCJIEJIOBAHUI.

Copep>kaHue [UCLUIUIMHBI SIBSIETCS OCHOBOM [iisi ocBoeHusi auciumuiiH: ABTOMATU3AIIUSA
IMPOEKTNPOBAHUA ABTOHOMHBIX NTH®OPMAIIMOHHBIX U YITPAB/IAKOIIINX CUCTEM,
BBITIOJTHEHUE, TIOJATOTOBKA K IIPOLIEAYPE 3ANIUTHI W 3ANIUTA BBIITYCKHOM
KBAJTMOGUKAITMOHHOM PABOTHI, METO/bI UCIIBITAHUN ABTOHOMHBIX
NMH®OPMAIIMOHHLBIX N YIIPAB/IAHOIINX CUCTEM, MUKPOJ/IEKTPOMEXAHUYECKHUE
CUCTEMbBI, HAYUHO-UCCJ/IEJOBATEJ/IbCKASI PABOTA, OIITUYECKAA N KBAHTOBASA
JJIEKTPOHUKA B CHUCTEMAX VYIIPAB/IEHUA, IIPENOUITVIOMHASA ITPAKTUKA,
ITPOT'PAMMHOE OBECIIEYHEHUWUE CHUCTEM PEAJIBHOI'O BPEMEHW, YIIPAB/IEHUE IIPU
HA/INYNU HEOITPE/JIEJTEHHOCTEWN, IPPEKTUBHOCTD n HAJEXHOCTD,
TEXHOJ/JIOTUYECKAS (ITPOEKTHO-TEXHOJIOTMYECKASf) IIPAKTUKA, CIITYTHUKOBBIE
HABUT'AIIMOHHBIE CUCTEMbBI, METOJOJIOTYSA HAYYHBIX WCCJIEJOBAHWI,
COBPEMEHHAS TEOPUSA YIIPAB/IEHUSL.

[MpenBapuTebHbLIE KOMITETEHI[H, COPMHUPOBAaHHBIE Y 00yUarOILerocs /10 Hauasa U3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CriocobeH aHa/TU3UPOBATh U BBISB/ISTH €CTECTBEHHO-HAYUHYHO CYI[HOCTh TIpo6ieM
yIipaB/ieHus] B TEXHUUEeCKHUX CCTeMax Ha OCHOBe I10/10)KeHUH, 3aKOHOB 1 METO/I0B B 06/1aCTH
eCTeCTBeHHBIX HayK U MaTeMaTHUKU

¢ OIIK-10 — CriocobeH pyKOBOAWTH pa3pabOTKON METO[UUECKUX ¥ HOPMAaTHBHBIX JJOKYMEHTOB,
TeXHUUEeCKO /JOKyMeHTalMH B 00/1aCTH aBTOMATH3aL[Y TeXHOIOTMYeCKUX MPOLIeCCOB 1 TIPOM3BO/ICTB, B
TOM UKCJIe TI0 )KU3HEHHOMY LIMK/TY TIPOJYKLIMU U ee KaueCTBY

¢ OIIK-4 — Crnioco6eH 0CyIeCcTBAATE OLeHKY 3QQeKTUBHOCTH Pe3y/IbTaToB pa3paboTKH CHUCTEM
yTipaB/ieHUs1 MaTeMaTUueCKMMHU MeToZ,aMu

e OIIK-5 — CriocobGeH MpoOBOAUTE NaTeHTHbIE UCC/Ie/[0BaHKS, OTIpeiesisiTh GOPMbI M METOZbI IIPAaBOBOM
OXpaHbl Y 3al{UTHI [1PaB Ha pPe3yJIbTaThl MHTe/IEKTYalbHOU [eaTe/lbHOCTH, PaclopsbKaThCs NpaBaMy Ha
HUX JJI1 pellleHrs 3a/ia4 B Pa3BUTHS HAyKH, TEXHUKU U TeXHOJIOTUH

e OIIK-7 — CniocobeH oCy1ecTBIATH 000CHOBaHHBIN BHIOOD, pa3pabaThiBaTh U pean30BbIBaTh Ha
TIpaKTHKe CXeMOTeXHUYeCcKue, CUCTeMOTeXHUUYeCKHe U arnapaTHO-NPOrpaMMHBIe pellieHUs /1 CUCTeM
aBTOMaTHU3aLUy U yIpaB/ieHus

e [TK-91 — cniocobeH K KOMMYHHKALMH 1 KOOTlepalyu B 1M(PoBOii cpefie, NCII0Ib30BaHHIO Pa3/INUHbIX
LU(POBBIX CPeJCTB, I03BOJISIOLINX BO B3aUMO/ZIEHCTBUY C IPYTUMU JIFOAbMU [OCTUraTh M0CTaB/IeHHbIX
1esieit

¢ TICK-1.1 — CrniocobeH pa3pabaThIBaTh U peaM30BbIBaTh KOMILJIEKCHBIE MaTeMaTHUeCKHe MOZIe A
aBTOHOMHBIX MH(OPMALMOHHBIX U yTIPaBJSIOLIMX CUCTEM

¢ TICK-1.3 — CriocobGeH NpoBOAXTh MPOEKTHO-KOHCTPYKTOPCKHE PabOTHI 10 CO3JaHHMI0
5/1eKTpOMexaHUueCcKX U MUKPOMeXaHW4YeCKHX yCTPOMCTB CUCTeM yIIpaB/ieHUs ieficTBHeM
MasiorabapuTHBIX JIeTaTebHbIX allllapaToB

¢ TICK-1.4 — CrniocobeH pa3pabaThIBaTh KOMILJIEKCHPOBAHHBIE MHOTO(QYHKIIMOHAIbHbIE aBTOHOMHBIE
MH(OPMAILMOHHbIE CUCTeMBI [IJIs1 YTIPaB/IeHUs IBIKeHHeM MaJiorabapyuTHBIX JIeTaTe/IbHBIX arlllapaToB

¢ YK-3 — CrniocobeH opraHM30BBIBaTh U PyKOBOAUTL Pab0OTOM KOMaH/bI, BEIpabarhiBasi KOMaHJHYIO
CTpaTeryio JJsl JOCTW)KeHUs M0CTaB/IeHHOH 1iesT

¢ YK-4 — CniocobeH npyMeHsATh COBPeMeHHble KOMMYHHMKATHBHbIE TEXHO/IOTUH, B TOM UMCJIe Ha
MHOCTPAHHOM(BIX) s13bIKe(ax), /ISl aKaZieMHueCcKOTo U TTpodeCcCoHaIbHOTO B3aUMOeHCTBUS

¢ YK-5— CrniocobeH aHaIM3UPOBaTh M YUUTHIBAaTh Pa3HO0Opa3ue Ky/IbTypP B MPOLIECCE MEXKKY/TBTYPHOTO
B3alMO/|e€MCTBUSA



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIe 3aHATHS
B KOHTaKTHOIi (opme

HaumeHoBaHue Ppas3fieyioB U JUNAKTHYECKHUX eJUHHUIL]

KYPC
CEMECTP
BCEI'O

®dopmupyemast
KoMneTeHus, %

BCEI'O
Jlekuyun

3aHATUA
CamocrosiTe/IbHasA

pabora cTygeHToB

IIpakTHyeckue

TICK-1.1

OIIK-3

OIIK-8

Paspen 1. O6umume cB s1 0 MOJe/TH TEXHHYECKHUX CUCTEM.
1.1 MaTemaTuueckoe Mo/ie/TMpoBaHKe TeXHUUeCKUX cucTem. 1.2
OcCHOBHBIe 3Talbl MaTeMaTU4eCKOro MojenupoBanust. 1.3 MeTogonorus
5 10  |aBTOMaTM3MPOBAHHOTO NPOEKTUPOBaHUs. 1.4 CTPyKTypa U mapameTphl 21 5 2 3 16
00bEeKTOB MPOEKTUPOBaHUsl. 1.5 DOPMBI NPeCTaB/IEHHs MaTeMaTHUeCKHX
Mogeneid. 1.6 Kiaccudukalu MateMaTuueckux Mogenei. 1.7
TpeboBaHusi, MpefbsiB/IsIeMble K MaTeMaTHue CKUM MOZe/ISIM.

15

15

Paspesn 2. OCHOBBI IOCTPOEHHsI TeOPeTHYECKHUX MOAesIei cuctem. 2.1
OO6BeKTHI TPOEKTUPOBAHKS Ha MUKPOYpOBHe. 2.2 OCHOBBI ITOCTPOEHHS
MaTeMaTHuecKUX Mogesneii Ha MUKpoypoBHe. 2.3 O6beKTbI

5 10  |MPOEKTMPOBAHHs Ha MaKPOYPOBHe. 2.4 Crioco6bl MOCTPOEHUst 34 8 2 6 26
TeopeTUYeCcKUX Mozeneil. 2.5 ©opMsl Npe/icTaB/IeHNs] MaTeMaTHue CKUX
Mogiesield. 2.6 3a/jaun KaueCTBEHHOTO aHa/IM3a MaTeMaTHueCKUX Mogerneii.
2.7 OLjeHKa CBOMCTB MaTeMaTHueCcKoi MoZieny. 2.8 YnpoljeHre Mozenei
CHUCTEM.

15

15

15

dopmary IX U yIpas. mux cucreM. 3.1 Marematyeckui
anmnapar B MeXaHHKe CIUIOLIHBIX cpef. 3.2 MaTemaTuueckue Mojenu
MeXaHHKH U 3/1eKTPOJJMHaMUKH CTI/IOIIHOM cpefibl. 3.3 UucneHHsle
5 10 |MeTopI B MeXaHMKe CIUIOMIHBIX cpejl. 3.4 OCHOBHBIE TeOpeTHUecKHe 32 10 4 6 22
ToJIoKeHus 7isi MogenpoBanusi ALY C no obnactsam ananusa. 3.5 CAE-
CHCTeMbI HH)KeHEePHOTO aHa/Iu3a /I aBTOHOMHBIX MH()OPMAIMOHHBIX U
YTIpaB/SIOIMX cucTeM. 3.6 MeTo/ibl TpOBeieHusl MeXXUCLIUTIIMHAPHOTO
anaimsa B CAE-cuctemax.

Paspen 3. MaremaTnyeckoe Mo/e. aBT 1X
3

20

20

20

Paspen 4. MopenMpoBaHue ¥ aHa/IN3 BePOSITHOCTHBIX CHCTeM. 4.1
OCHOBHbI€ MOHSATUS TEOPUU BePOSITHOCTeH. 4.2 MojienpoBaHue

5 10 C/lydalHbIX BeIMuuH. 4.3 MogenpoBaHue peanu3alui ciydaiHbIX 8 8 3 5 20
riporjeccoB. 4.4 OLjeHKH BepOSTHOCTHBIX XapaKTepUCTUK peanu3aliii
c/lydaiHBIX riporieccoB. 4.5 Ornpe/iesieHle CTaTUCTUUECKHUX OL{eHOK
YMC/IOBBIX BEPOSATHOCTHBIX XapaKTePUCTUK C/IyYaiHbIX BeTHUMH.

20

20

20

Pa3zpaen 5. BeluncMTe/1bHbIA 3KcnepuMent. 5.1 OcobeHHOCTH
9KCIepUMeHTa/IbHbIX (PaKTOpPHBIX Mozesield. 5.2 OCHOBHbIE PUHLIUITBI
/IaHAPOBaHUs dKcrepuMeHTa. 5.3 IaH skcriepumenTa. 5.4
PerpeccuonHelit aHanus. 5.5 OlLleHKa napamMmeTpoB perpecCMOHHOM
Mozenu. 5.6 TInaHbl SKCIIepUMeHTOB U UX CBOMCTBA. 5.7 CTaTUCTHUeCKUIt
5 1Q |2Ha/mM3 pesy/bTaToB aKTHBHOTO SKCTIePUMEHTa. 5.8 Onpenenenve 25 7 3 4 18
K03(h}HULIEHTOB perpecCOHHOI MOZe/M 1 MPOBePKa UX 3HAUMMOCTH. 5.9
TTpoBepKa ajleKBaTHOCTH 1 paboTOCIIOCOGHOCTH PerpecCHOHHOM MOZe.
5.10 ITnane! BTOpOro rnopsjxa. 5.11 PerpeccHOHHBIN aHaIN3 pe3y/bTaToB
BBIUMC/IMTE/ILHOTO KCIIePUMeHTa Ha JleTePMUHMPOBAHHOM TeopeTrHyeCcKoi
mogenu. 5.12 TTomyueHre MaTeMaTH4YeCKOM MOZie/I Ha OCHOBE
TIACCUBHOTO 3KCIIepUMEHTa.

15

15

15

Paspen 6. OnTuMu3anusA NapaMeTPOB TeXHHYECKHX cucTeM. 6.1
Peanusanus 3azia4 TOTOIOrMUeCKON U ITapaMeTpU4ecKol ONTUMH3aLiy B
pacyeTHO-aHa/MTHYeCKUX cucTeMax. 6.2 TIpUHLIMI JIoKa/IbHOM
ONTHMH3aL{M B METOZ0/IOTMH aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHMUSL.
6.3 Tlapamerpuyeckas ontumusanus. 6.4 Onpe/ienieHne SKCTpeMyMa
aHa/IMTHYeCKoi LieneBoi ¢yHKumu. 6.5 Ionckosas onTuMu3aLus. 6.6

5 10  |TTocTaHOBKa 3aiay ontTuMuU3aLuu. 6.7 PopMupoBaHue LieseBol QyHKLUH 40 13 3 10 27
B MHOTOKPHTepHa/IbHOM 3a/aue onTrMu3aLiyy. 6.8 Bribop ynpasisieMbix
rapameTpoB. 6.9 MeTozb! 1oKCcKa SKCTpeMyMa LieeBoi (yHKLuH. 6.10
MeTogbl Ge3ycnoBHoOi onTrMHU3aLyy. 6.11 ONTHMH3aLyst B YCIOBUSIX
C/IOKHOTO pesbedha MOBepPXHOCTH LieeBoi (yHKLMHU. 6.12 OnTumu3saLus
rapamMeTpa TeXHUYeCKHX CHCTeM C y4eToM orpaHuyeHwil. 6.13
OnTrMuU3alys rapaMeTpoB Ha OCHOBe MaKCUMUHHOM CTpaTeruu.

15

15

15

Bcero 3a 10 cemecTp 180 51 17 34 129

100

100

100

Bcero no gucuuninHe 180 51 17 34 129

100

100

100

3.2. AyAMTOPHBIA MPAKTHKYM

Ne Homep 1 HanMeHOBaHue pasjesia

TeMa NPaKTUYECKOr'0 3aHITHUS
n/n JMCLMII/IMHbI

Oo0neMm,

dayA.
qacoB

Paszen 1. OBIIHe CBEICHHA O ITpumenenne CAE Ansys f1s1 aHanmsa

MOJIe/ITMPOBAaHUN TEXHUUECKHUX CUCTEM.
AEHP Maxwell 2D.

/IeKTpoMexaHuueckux cucreMm. Msyuenne ANSYS

Pasgen 2. OcHOBBI IOCTPOEHUS ITpumenenne CAE Ansys f1s1 aHanmsa

Maxwell 3D.

2  |TeopeTHUYeCKUX Mojesell CUCTeM. /IeKTpoMexaHuue ckux cucreMm. Msyuenne ANSYS
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3 N3zyuenne ANSYS Maxwell Circuit Editor. 3
4  |Passen 3. Matemariueckoe Hp6aKTquCKoe 3asianue Nel. XI/(I)@GSHPOBEIHI/IE 3
MO/le/IMpOBaHle aBTOHOMHBIX PAbOTE! MHAYKTHBHOTO y>7a .
MHGbOPMALMOHHBIX 1 YTIPAB/ISIOLMX ITpakTnueckoe 3aganue Ne2. Pacuet TAroBoro
5 | cucrem. YCUMHUS 37IeKTPOMarHuTa 0/10Ka rnpefjoxpaHeHust 3
ANYC.
6 [IpoBeseHMe MeXAVUCLUIIMHAPHBIX PAaCYeTOB B 3
Pasgen 4. Mopenuposanue u adami3  [CAE Ansys. Msyuenne ANSYS Simplorer.
v BEPOATHOCTHBIX CUCTEM. IIpoBeseHne MeXUCLMILIMHAPHBIX PACUeTOB B 2
CAE Ansys. 3yuenune ANSYS AIM.
8 Paznen 5. BeluncuTeTbHbIN ITpaktrueckoe 3aganue Ne3. ITpoBesnenue 4
JKCIIePUMEHT. CBSI3aHHOI'0 MeX/MCLUMIUIMHApHOro aHanusa ANYC.
9 [IpoBefeHue TONMOIOTMUECKON U TapaMeTpUueCKOU 6
ontumur3anuu B CAE-cucremax.
ITpakTrueckoe 3amanue Ned. OnrTumu3alys
10 Pasyien 6. OnTUMU3aLs NaPaMETPOB rapaMeTpoOB MHAYKTUBHOIO y3/1a ANYC u 2
TeXHUUeCKUX CHUCTEM.
371eKTpoMarHuTa 6o0ka npegoxpanenus ANYC.
1 ITpaktrueckoe 3aganue Ne5. OnruMusanys 7
TapaMeTpoB 3/1eKTpoMexaHnueckoro 6o0ka AYC.
Bcero 3a 10 cemecTp 34
3.3. CamocrosiTenbHas pabdora crygenrta (CPC)
No Homep 1 HaumeHOBaHUe Oomem,
Copep)xaHue yueGHOro 3afaHus
n/n pa3jena JMCIUIIUHbBI 4acoB
Pazgen 1. O6mue ceesenusi o [[Ipumenenvie CAE Ansys /15 aHanmm3a
1 |MopgenvpoBaHWY TEXHUYECKUX [3/1eKTpOMexaHuuyecKux cucreM. Mzyuenue ANSYS 16
CUCTEM. Maxwell 2D.
ITpumenenvie CAE Ansys a1 aHanusa
2 JIeKTpoMexaHuueckux cucrtem. Msyuenne ANSYS 13
Pazpen 2. OcHOBEI TOCTPOEHHUS |y 1 wwell Curcuit Editor
TeopeTUYeCcKUxX Mogesiei
CHCTEM. ITpumenenne CAE Ansys aJis1 aHanusa
3 IeKTpoMexaHnueckux cucrteM. Msyuenne ANSYS 13
Maxwell 3D.
Homaninee 3aganve Nel. MogenvupoBaHue paboThbl
4  |Pasgen 3. MaTemaTruecKoe uHAYKTUBHOTO y31a ANYC. OdopmiieHre oTyeTa 1o 11
MOJIe/TMPOBaHNe aBTOHOMHBIX  |[[IDAaKTUUeCKOMY 3afiaHuio Nel.
MH(OPMAL[MOHHBIX 1 HowmartiHee 3aganue Ne2. PacueT TroBoro ycunus
5  |yHpaBJIAIOMIUX CUCTEM. 3/1IeKTpOMaruuTa 6/10ka npegoxpanenus ANYC. 11
OdopmiieHre oTueTa 10 MpakKTHUeCKOMY 3a/iaHii0 Ne2.
6 IIpoBegeHue MexquCLMILIMHAPHBIX pacueToB B CAE 15
Paspen 4. MogenupoBaHnue u Ansys. Vzyuennie ANSYS Simplorer.
7 dHa/IM3 BEPOATHOCTHLIX CUCTEM. |[IpoBefeHMe MeXOUCLMIIMHAPHBIX pacueToB B CAE 5
Ansys. N3yuenne ANSYS AIM.
Paszen 5. BoMHCTHTELHEG [Homarnee 3aganue Ne3. ITpoBezieHre CBA3aHHOIO
8 MeXauCIUIIMHapHoro aHam3a ANYC. Odopmnenue 18
JKCIIePUMEHT.
oTueTa I10 IIPaKTUYeCKOMY 3aJaHuio Ne3.
9 N3yueHuve uncieHHbIX MeTOL0B onTuMu3anuu B CAE- v
cucTemax.
HomarHee 3amanve Ned. Onirimu3alys napaMmeTpoB
10 Pa3gen 6. Onrumusarus MHAYKTUBHOTO y371a AMYC U 3neKTpoMarHura 610Kka 10
rapaMeTpoB TeXHUYeCKUX nipegoxpaHenusi ALY C. OdopmieHue oT4eTa 1o
CUCTEeM. NpakTU4eCcKoMy 3aiaHuto Ned.
HomariHee 3aganue Ne5. OnTrMusanys napaMeTpoB
11 a/ieKTpoMexanuueckoro 6oka ANYC. Odopmienue 10
oTueTa I10 IIPaKTUYeCKOMY 3aJaHui0 Neb.
Bcero 3a 10 cemectp 129
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TI CEMECTPA
1[2[3] 4 6 9 [10/11]12]13]14[15] 16 17
10 a3 | | op Komn | JIP 13 13 JIP | Bomp. Ok3

Ycii0BHBIe 0003HAYCHUSA:

[3 — nomaiiHee 3a/jaHue;
Komnn — konnokeuyw;

P — nuarHocTUueckasi paboTa;

Bomnp. OK3 — BONIPOCHI K 3K3aMeHy.

TEKyLuHﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYI€HTOB IIPOBOJWUTCA B IVUCKPETHLIE BpEMEHHBIE MHTEPBAJ/IbI B

cnenyronumx hopMax:

e UHArHOCTHYECKasi paboTa;
¢ JIOMalllHee 33/]aHue;

*  KOJ/UIOKBUYM;

*  BOIMPOCHI K 9K3aMEHY.

IIpomexxyTouHas arTecranus IIPOBOJUTCS B hopMax:

® S5K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. I1. Tapacuk. . Marematiyeckoe MO/ie/IMpOBaHUe TeXHUUeCKUX chucTeM. MuHck: [lusaitn [1PO, 2004,
5J1. pec.

2. B. C. 3apyOuH. . MaTemaTHueckoe Mofie/TMpoBaHue B TexHuke. M.: M3g-so MI'TY um. H. 3. baymaHna,
2010, a51. pec.

3. K.-1O. Bare, 3. JI. BuncoH. . UnceHHble METObI aHa/IM3a U METO/] KOHEUHBIX 3/IeMeHTOB. M.:
Crpovinzgar, 1982, am1. pec.

4. H. H. ®énopoga, C. A. Banerep, M. H. /lanuios. . OcHoBsl paboTsl B ANSYS 17. M.: IMK Ilpecc,
2017, an. pec.

5. O. b. Bynb. . Metozpl pacuéTa MarHUTHBIX CUCTEM 3/1eKTpUUeCcKUX arraparos. IIporpamma ANSYS. M.:
Akapemusi, 2006, 351. pec.

5.2. J[lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIUHE:
He TpebyeTcsl.
5.3. [lepuoguueckue U3gaHust:

1. ABTOoMaTH3aLMs NpPOLIeCCOB yIpaB/IeHus;
2. MopenvpoBaHue 1 aHa/IM3 UH(POPMaL[MOHHBIX CUCTEM;
3. lnpopMaLoHHO-U3MepUTe/IbHbIe U YIIPaBIsSIoLye CUCTEMBI.

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

1. http://library.voenmeh.ru — ®ynzamenransHast 6ubnuoreka BI'TY « BOEHMEX» um. [1.®D. YcTHHOBS;

2. http://urait.ru — O6pa3oBaTe/nbHas maatrhopma «FOpaiT». []/s By30B U CCY30B.;

3. http://e.lanbook.com — 3BC JlaHs;

4. http://www.tnt-ebook.ru — TNT-EBOOK - DnekrpoHHO-0mbroTeuHasi cucteMa;

5. http://ibooks.ru — OBC AHGYKc.py - 3T0 OOMBIIION BEIOOP aKTya/lbHOM UTEpaTyphl [I7Is Balllei
O01O/INOTEKY B 3/IEKTDOHHOM BHUJIE.

CorpeMeHHbIe npodeccroHanbHbIe 0a3bl JAHHBIX:

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

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTa/TbHbIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:

1. Texa3kcriept — MIHGOpPMAaIMOHHBIM MTOPTal TEXHUUYECKOTO peryupoBanust: HopMebl, mpaBu/iia, CTaHAAPThI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] 'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.

5.5. ITporpamMmHOe obecrieueHue:

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

. DjVuReader;

. SolidWorks 2015 R5;

. KOMITAC-3D V17,

. 7-Zip;

. PTC Mathcad Prime 5.0;

. WPS Office.

OO U WN -

5.6. H(dopmaliMoHHbIe TeXHOJIOTUU:



B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.

10



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:

. InTepakTHBHas 10CKa;

. ITpoexTop;

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

. DjVuReader;

. SolidWorks 2015 R5;

. KOMITAC-3D V17;

. 7-Zip;

. PTC Mathcad Prime 5.0;

. WPS Office.

S OO UThE WN -

—_

6.3. IIpouee:

1. pabouee MeCTO Mperno/aBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIOM B VIHTEpHeT;
2. pabourie MecTa CTyZIeHTOB, OCHAIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
MATEMATUYECKOE MOJJE/TMPOBAHUE OFBEKTOB 1 CUCTEM YIIPAB/IEHUST

AnHoTanusa paboueii nporpaMMsl

Ouctiuminia MATEMATHUUYECKOE MOJAE/IMPOBAHUE OBBEKTOB U CHUCTEM
YIIPAB/IEHUS siBfisieTcs AWCLMIVIMHONM 00s3aTe/IbHOM 4YacTH 0/i0ka 1 mporpamMmbl IOATOTOBKH T10
HarpapieHuto 27.04.04 YnpaeneHue 8 mexHuueckux cucmemax. JuciuruiiHa peanusyercs Ha dakynbrere E
Opysxue u cucrembl Boopyxenusi BI'TY "BOEHMEX" um. [1.®. YctunoBa kadenpoit E6 ABTOHOMHBIE
NHOOPMALMOHHBIE U YTIPAB/IAOIINE CUCTEMBL.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TICK-1.1 criocobHOCTh pa3pabaThiBaTh U peann30BbIBaTh KOMILIEKCHbIE MaTeMaTHUeCKHe MOZIe/IM aBTOHOMHBIX
MH(GOPMALIMOHHBIX U YTIPaBJISIONUX CUCTEM;
OITK-3 crnocoOHOCTh CaMOCTOSTENBHO pelllaTh 3a/laud YIIpaBjieHWs B TEXHUYeCKUX CHUCTeMax Ha 0Oase
TOC/eTHUX TOCTV)KeHUN HayKW U TeXHUKU;
OITK-8 criocobHOCTh BhIOMpPATh METOABI M pa3pabaThiBaTh CUCTEMbBI YIIPABAEHUS CJIOXKHBIMHM TEXHHUECKUMH
00BbEKTaMH ¥ TEXHOJIOTHUECKUMH TIPOL[eCCaMHU.

Copep>kaHue AUCLUIIMHBI OXBaThiBaeT KPYT BOIPOCOB, CBSI3aHHBIX C MaTeMaTUUeCKUM MOJe/lUpOBaHUEeM B
TeXHUUeCKUX CUCTeMax, YUCAeHHBbIM MOZe/MpPOBaHHeM AaBTOHOMHBLIX WH(OPMALIMOHHBIX U YIIPaBJSIOIIAX
cucreM, CAE-cucTteMaMy HH)K€HEPHOTO aHa/Iu3a.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e JOMalllHee 3aJjaHue;
*  KOJUIOKBUYM,;
e BOMPOCHI K 3K3aMEHY.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoOBOJUTCA B CbOpMaXI
¢ DJK3dMeH.

OO1jast  TPyZI0EMKOCTh OCBOEHHSI [UCILUIUIMHBI cocTaBisgeT 5 3.e., 180 u. ITIporpamMmoil AWUCIUTUTHHBI

MpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsTus (17 4.), mpakTtudeckve 3aHsTus (34 4.), camocTosTesnvHass pabora
crypenra (129 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MATEMATUYECKOE MOJJE/TMPOBAHUE OFBEKTOB 1 CUCTEM YIIPAB/IEHUST

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb 0CBOEHHS AUCLMIUIMHBI cocTaBgeT 180 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUH, U 129 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumeHoBaHue paboTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. O01ue cBeieHUsI 0 MOJe/TUPOBAHUM TeXHHUUYECKHX CHCTEM.

[Tpumenenne CAE Ansys i aHanusa
3/ieKTpoMexaHudeckux cucreM. Msyuenre ANSYS
Maxwell 2D.

O. b. Bynb. . MeToge! pacuéTa
MarHWUTHBIX CUCTeM 3JIEKTPHUYeCKUX
arnimapatoB. [Iporpamma ANSYS: M.:
Axkazmemust, 2006 (I'ymaBa 1)

B. II. Tapacuk. . Maremaruyeckoe
MOJe/TMpOBaHNe TEXHUUEeCKHUX CUCTEM:
Munck: Juzaiin [TPO, 2004 (I'maBer 1,
11)

B. C. 3apy6uH. . MaTeMaThuecKoe
MOJieTMpoBaHue B TexHuke: M.: U3a-
Bo MI'TY um. H. D. baymana, 2010
(I'naBbi 1-3)

16

Wrtoro no pasgeny 1

16

Pa3nen 2. OcHOBBI MOCTPOEHUA TEOPETHUECKHUX MO}I[Eﬂeﬁ CHUCTEM.

IIpumenenne CAE Ansys s aHamisa
3JIeKTpoMexaHuueckux cucrem. Msyuenne ANSYS
Maxwell Curcuit Editor

IIpumenenne CAE Ansys /s aHa/mi3a
JIeKTpoMexaHnueckux cucreMm. Msyuenne ANSYS
Maxwell 3D.

B. II. Tapacuk. . Matemaruueckoe
MOJie/IMpOBaHNe TEXHUUeCKHUX CUCTEM:
Munck: Juzaiid [1PO, 2004 (I'maBsbi 2-

4,7)

O. b. Bynb. . MeTtoge! pacuéra
MarHUTHBIX CUCTEM 3JIeKTPUUeCKUX
arnmaparos. IIporpamma ANSYS: M.:
Axkapemus, 2006 (I'maBa 1)

B. C. 3apybuH. . MaTeMaThuecKoe
MOZenupoBaHue B TexHuke: M.: U3a-
Bo MI'TY um. H. 3. Baymana, 2010
(I'naBbi 1-3)

13

13

Wtoro mo pa3neny 2

26

Pa3gen 3. MaremaTnueckoe Moje/IMPOBaHHE aBTOHOMHBIX HH(OPMALIOHHBIX U YIPAB/ISIIOIIHX CHCTEM.

Homarnee 3aganve Nel. MogenupoBaHue paboTbl
uHAYKTUBHOTO y371a AUYC. OdopmieHue oTueTa 1mo
rpakTH4eckomy 3azaHuio Nel.

HomarHee 3azanue Ne2. PacueT TATOBOIo ycunus
y/IeKTpoMaraura 6/;10ka npegoxpanenus ANYC.
OdopmiieHne oTyeTa MO NIPaKTUYeCKOMY 3a/laHUI0
No2.

13

H. H. ®égoposa, C. A. Banerep, M. H.
[Hanunos. . OcHoBel pabotel B ANSYS
17: M.: JMK Ilpecc, 2017 (I'naBs1 1-4)
O. b. Bynb. . MeTogs! pacuéTa
MarHUTHBIX CUCTEM 3JIeKTPHUYeCKUX
armmaparos. [Iporpamma ANSYS: M.:
Axkanemus, 2006 (I'naBe1 1-3)
K.-FO. bate, 3. JI. BujcoH. .
UuncneHHble METO/IbI aHa/IM3a U METOZ,
KOHEUHBIX 371eMeHTOB: M.:
Crpoiinzzar, 1982 (I'naBei 2, 6)
B. C. 3apybuH. . MaremaTnyeckoe

11

11
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MOZe/IMpOBaHue B TexHuke: M.: N3n-
Bo MI'TY uwm. H. O. baymana, 2010
(I'naBsr 4-7)

Wrtoro no pasgeny 3 22
Paspen 4. MojenupoBaHue U aHa/ I3 BePOATHOCTHBIX CUCTEM.
O. b. Bynb. . MeToge! pacuéTa
IIpoBesieHMe MeXXUCLMIUIMHAPHBIX pacyeToB B CAE MATHHTHBIX CHCTEM S/IEKTPHHECKHX
Ansys. U3yuerne ANSYS Simplorer. anmaparos. [Iporpamma ANSYS: M.: 15
Axamemust, 2006 (I'maga 1)
H. H. ®égoposa, C. A. Banerep, M. H.
Iannnos. . OcHoBbl pabotel B ANSYS
[TpoBeaeHne MeXXAUCIUIITMHAPHBIX pacueToB B CAE 17i3M1L[' 'E"ll“le\a/g;cll;lll:eCi;[ifelgag;zae]gcﬁiot_ét) 5
Ansys. U3yyenne ANSYS AIM. o o .
MOZle/IMPOBaHUe TEXHUYECKUX CUCTEM:
Mumck: Ju3atin [TPO, 2004 (I'masa 10)
Wroro no pasgeny 4 20
Pa3fen 5. BelunciuTeNbLHBINA IKCIIePUMEHT.
B. I1. Tapacuk. . Matemarruueckoe
MOJIe/TMPOBaHue TeXHUUeCKUX CUCTEM:
MuHck: dusatin [TPO, 2004 (I'naBa 11)
B. C. 3apybun. . Marematnyeckoe
MOZenupoBaHue B TexHuke: M.: U3a-
HomamHee 3aganre Ne3. [IpoBefeHre CBI3aHHOTO Bo MI'TY um. H. 3. baymana, 2010
MeXIMCIUTTHHAPHOTO aHam3a ANYC. (I'naBe1 4-7) 18
Odopmnenne otueta no npakrudeckomy 3aganuio  |H. H. ®énopoga, C. A. Bansrep, M. H.
Ne3. Ianunos. . OcHoBbI paboTel B ANSYS
17: M.: JMK Ilpecc, 2017 (I'naBs1 1-4)
O. b. Bynb. . MeTogs! pacuéTa
MarHUTHBIX CUCTEM 3JIeEKTPUYeCKUX
anmaparoB. [Iporpamma ANSYS: M.:
Axkazemus, 2006 (I'nasa 1)
Wrtoro no pa3zeny 5 18
Paspen 6. OnTuMM3anusa NapaMeTpoB TeXHUYECKUX CHCTeM.
N3yyeHne ync/ieHHbIX METOA0B ONTUMU3aLUU B H. H. ®égoposa, C. A. Banerep, M. H. -
CAE-cucremax. Ianunos. . OcHoBbI paboTel B ANSYS
HomarHee 3aganue Ned. OnTumusanus napaMeTpos 17: M.: IMK Ilpecc, 2017 (I'nasbi 1-4)
B. II. Tapacuk. . Maremaruueckoe
WHAYKTUBHOTO y371a AYC 1 anekrpomarauTa 6/70ka
nipefoxpaHenuss AMYC. OdopmiieHre oTyeTa 1o MO/IE/TMPOBAHNE TEXHITHECKIX CUCTEM: 10
Mumck: Ju3atin [TPO, 2004 (I'masa 12)
MpaKTHYeCcKoMy 3a/iaHuio Ne4. N
O. b. Byns. . MeTtoge! pacuéra
,D;OMEILL[HEE 3aJldHHe Nob5. OHTI/IMI/IBEILII/IH mapaMeTpoB MarHUTHBIX CUCTEM 3/IeKTPUUeCKUX
3/1eKTpoMexaHnueckoro 6/10ka ANTYC. OdopmiieHue armapatos. [Iporpamma ANSYS: M.: 10
oTyeTa I10 IIpaKTU4YeCKoMy 3aZaHuto Neb. Axkagemus, 2006 (Pasgesnst 1-3)
Wrtoro no pasgeny 6 27

14
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MATEMATHNYECKOE MOJE/IMPOBAHUE OFBbEKTOB 1 CUCTEM YIIPAB/IEHUS

®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
e /IOMalllHee 3a/laHue;

*  KOJ/UIOKBUYM;

e BOMNPOCHI K 9K3aMEHY;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

¢ IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
¢ TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Ootee - aTTecTaLusl.

JomaiHee 3aiaHue
IlepeueHs TeM fOMAITHUX 3a/laHUMN:
- pacueT TATOBOTO YCHUJIUSA 37ieKTpoMarHuTa 0sioka ripefjoxpaHenuss AUYC;
- MoZieTMpoBaHue paboTel MHAYKTUBHOTO y371a AUYC;
- IPOBeJleHHe CBSI3aHHOTO MeXAUCLUIIIMHAapHOro aHanu3a ANYC;
- OMTUMU3ALMS TTapaMeTPOB MHAYKTUBHOTO y31a AVMYC u snekrpomarauta 6y10ka npefoxpanenust AUYC;
- ONTUMH3AL[MS [IapaMeTPOB 3/IeKTpoMexaHnueckoro 6/oka AUYC.

PelieHnsi JOMallIHUX 3a[jaHWH MIPeACTaB/ISIOTCS B TIeYaTHOW MM pyKonucHOM Gopme. Kaxkzoe 3aaHre
cozepxxut 1 3azauy. 3aluTa oT4eTa MPOXOAUT B opMe JOK/IaJa CTy[eHTa 10 BBIIIOJTHEHHOH paboTe U OTBETOB
Ha BOTIPOCHI TIPeTo/iaBaTeyis.

OrleHKa KaueCTBa BBITIOJTHEHHS OMAIIHeH paboThI OCYIeCTBSETCS TIPENo/jaBaTesieM 0 YeThIPEXOaTbHOM
cucreme.

OrjeHKa CHWKaeTCs:

- Ha 0,5 basia ipyu HeOPE>KHOM BBITIOJTHEHUH,

- Ha 0,5 Oasisia Ipyu HU3KOM KauecTBe Tpaduueckoro Mareprana (pacueTHBIX CXeM, TpahHKOB U TabJIuII),
- Ha 2 6Gasia pu OIMMOKaxX B aHATUTUYECKUX U UHUCJIEHHBIX pacyeTax.

WToroBas orjeHKa 3a ioMaliiHee 3ajlaHue:

- «OT/IMYHO» - TIPH CyMMe 6asiioB ot 4,5 710 5,

- «XOpOLLIO» - TIpU cymMMe 6ansoB oT 4 10 4,5,

- «Y[OBJIETBOPUTE/ILHO» - TIPK CyMMe 0asijioB He MeHee 3.

ITo pe3ynbTaTam ciaud 00yJaroMMCs JOMAIITHeTo 3a/JaHus TPerofaBaTesib BbICTAB/ISIET OL[eHKY COTVIacCHO
BbIIIIeYKa3aHHBIM KPUTEPUSIM, TIPH 3TOM KOHTPOJIbHOE MePOTPHUSATHe CUNTAETCS YCIIeTHO POUJeHHbIM B
C/lyyae TIOTyueHus: 00yUaroI[UMCS OI[eHKU He HIDKE, UeM «Y/[OB/IETBOPUTEIHLHO.

KonnokBuym
ITpoBoauTcs B ycTHOM dopme. Ha KOJIIOKBHYM BBIHOCHTCS YaCcThb Marepuasa SK3aMeHa; OljeHKa 3a
KOJIJIOKBUYM YUUTBIBAETCSI PU BBICTAB/IEHUH OLIEHKU [10 UTOraM 5K3aMeHa.

OTBeT OLleHMBAETCsI MPerofaBaTesieM 10 YeThIPEX0a/IbHON CHCTeMe; OLIeHMBAIOTCsI KOPPEKTHOCTD U MOTHOTa
OTBeTa.

OlleHKa BBICTaB/ISITCS COIVIACHO CJIEYIOIIUM KPUTepUsIM:

«OTJIMYHO» - ITyOOKOe yCBOeHHe MaTepuaria - IoJIHbIe, 10C/Ie[joBaTe/IbHble, TPAMOTHBIE 1 JIOTHYeCKH
M3/1araeMble OTBETHI TIPH BH/[OM3MeHeHHH BOIPOCa, PaBUILHO 000CHOBaHHBIE PellleH!s], BlafieHue
Pa3HOCTOPOHHUMH HaBbIKaMH Y TIpHeMaMU;

«XOpOILIO» - 3HaHWe MPOrPaMMHOI0 Marepuasa - TPaMOTHOe U3JIoKeHHe, Oe3 CylieCTBeHHbIX HETOUHOCTel B
OTBeTe Ha BOIPOC, TIPaBU/IbHOE MPUMeHeHHe TeOpPeTHUeCKUX 3HaHUM, BiajieHre HeoOX0AUMBIMU HaBbIKaMy
TIPU BBITIOIHEHUM TIPAKTUYeCKUX 3a/iay;
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«yZI0BJIETBOPUTE/ILHO» - YCBOEHHE OCHOBHOIO MaTepuasa - Ipy OTBeTe [J0MYyCKatTCsl HeTOUHOCTH,
HeJI0CTaTOYHO I1paBU/IbHBIE POPMY/IMPOBKH, HApYILIEHNe T10C/Ie[0BaTe/IbHOCTH B U3/I0XKEHUH MaTepuara,
3aTpyAHeHUs B BBITIOJTHEHUH NPAKTUUECKUX 38/ aHUl;

«HEeyIOB/IETBOPUTEBLHO» - He3HaHHe MaTepualia, TIPY OTBeTe BO3HUKAIOT OLIMOKH, 3aTpyIHEHHs IPU
BBITIO/IHEHUH TIPAKTUUECKUX PaboT.

ITo pe3ymnbTaTaM czauu 00yUaroMcst KOJUIOKBHYMaA TIperofiaBaresib BBICTABIISET OL|eHKY COIVIaCHO
BbIlIeyKa3aHHBIM KPUTEPUSIM, IIPY 3TOM KOHTPOJIBHOE MepPOTIPUSATHE CUMTAETCS yCIIeIIHO TPOIeHHBIM B
CJlydae TIOMyueHUs: 00yUarolUMCsl OL|eHKU He HIDKe, UeM «YZOB/IeTBOPUTEIEHO.

HEPEHEHB BOITIPOCOB, BEIHOCHMMBIX Ha KOJ/IV/IOKBUYM, HpI/IBe,LIéH B MaTepHaiax y‘—IEGHO—MeTOILI/I‘—IECKOFO
KOMILJIeKCa.

Bonpocs! K 3k3ameHy
[TepeueHb BOMPOCOB, BLIHOCHMBIX Ha 9K3aMeH, TIPUBEJEH B MaTepuanax yuebHO-MeToAnYeCcKoro
KoMIIeKca. Borpocsl, BBIHOCHMBIE Ha 9K3aMeH, 0hopMIISIIOTCS B BHUje OumeTa.

JK3aMeH

OO0yuaromuiicss IMeeT MpaBo Ha Mo/yueHrue MUHUMA/IbHOH MOJIOKUTE/TbHOMN OLIEHKH TPU YCJIOBUU
YCIIEIIHOI'0 MPOXO0XKAE€HHUS TeKYILer0 KOHTPOJIsS yCIIeBaeMOCTH B (hOpMe ZIMarHOCTHUECKOM paboThl B
COOTBETCTBUH C rpaduKoM paszena 4.

O1jeHKa BBICTaB/SETCS COIVIACHO CJIeYIOLUM KPUTEePHsM:

«OTJIMYHO» - TTTyDOKOe yCBOeHWe MaTepuasa - TIo/HbIe, TT0C/iejoBaTe/lbHble, TPAMOTHBIE U JIOTUYeCKU
M3/1araeMble OTBEThI TIPU BH/[0M3MeHeHNH BOIPOCa, PaBU/IbHO 000CHOBaHHbIE pellleHHs], BlafieHue
Pa3HOCTOPOHHUMH HaBbIKaMU U [IpUeMaMu;

«XOpOLIO» - 3HAHHe TIPOrPAMMHOTO MaTepHasa - FPaMOTHOe H37I0)KeHHe, 0e3 CyIjeCTBeHHBIX HeTOUHOCTeH B
OTBeTe Ha BOTIPOC, NIPaBI/IbHOE TIPUMeHEeHre TeOpPeTHUeCKIX 3HaHWH, BlajieHrne HeoOX0JMMBbIMUA HaBbIKaMU
TIpY BBITIOIHEHWH MPAKTUUeCKUX 3a/1au;

«YZ,0BNIeTBOPUTE/ILHO» - YCBOEHe OCHOBHOTO MaTepuaJia - TIpU OTBeTe [I0MyCKaloTCsl HETOUHOCTH,
HeJ/l0CTaTOYHO I1paBU/IbHble (POPMY/IMPOBKY, HapyllleHNe [10C/1e/l0BaTe/IbHOCTH B

W3/10)KeHUY MaTepuasa, 3aTpyJHEeHNs B BBIIIOJIHEHUH [IPaKTUUeCKUX 3a/jaHu;

«HEeY/|0BIeTBOPHUTE/IBHO» - He3HaHUe MaTepyasa, TIpH OTBeTe BO3HUKAIOT OIIMOKH, 3aTPYAHEHHUS 1Py
BBITIOTHEHUH TIPAKTUUECKUX PaboT.

[TepeueHb BOMPOCOB K 9K3aMeHY MPUBe/IeH B MaTepranax yueOHO-MeToueCcKoro KoMIuieKca.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Bompocs! K
Pazpen 1. O01ue cBejeHusn 3K3aMeHY,

5 10 |0 mogeMipoBaHUU 21 5 2 3 16 15 15 | 15 |KonnokBuym,

TeXHHYECKHX CHCTEM. HomaiirHee
3a/jaHue

Bonpocs! K

Paspen 2. OcHoBBI JK3aMeHy,

5 10 |mocTpoeHMsi TeopeTHUeckKux | 34 8 2 6 26 15 | 15 | 15 |KomnokBuym,

MopesIiei CHCTeM. HomariHee
3ajlaHue

Pa3zgen 3. MaremaTruueckoe HomariiHee

MoOje/IMpoBaHNe 3a/laHue,

5 10 |aBTOHOMHBIX 32 | 10 4 6 22 20 | 20 | 20 | Bompocsl K
HH(OPMALUOHHBIX U JK3aMeHy,
YNPaB/IAIOIUX CUCTEM. KosnokBuym

HomaimHee
Paszpgen 4. MopgenupoBaHue u 3ajlaHue,
5 10 |aHaHU3 BePOATHOCTHBIX 28 8 3 5 20 20 | 20 | 20 | Bompocsl K
CHCTEeM. JK3aMeHy,
Konnoksuym
Pa3pen 5. 'HBZM;L?I;%
5 10 |Berunc/uTe/IbHBIN 25 7 3 4 18 15 | 15 | 15 A ’
Bormpocs! k
JKCNepUMeHT.
9K3aMeHy
Pa3pen 6. OnTumm3anus 'Zi(;Mgfliee
5 10 |mapamMeTpoOB TeXHUYECKHUX 40 | 13 3 10 27 15 | 15 | 15 A ’
Bormpocs! K
CHCTeM.
9K3aMeHy
Bcero 3a 10 cemecTp 180 | 51 17 34 129 | 100 | 100 | 100
Bcero no gucnuniuHe 180 | 51 | 17 34 129 | 100 | 100 | 100
17 10479
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