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1. Ilesu u 3a7a4M OCBOEHUSI JUCIHILJIMHBI/MOTYJISA

L{enb MUCIUILUTMHBL: pa3BUTh KOMIIETCHIIUN YUCICHHOTO MOJICITMPOBAHUS (PU3NICCKUX TOJICH.
3amayn IUCIUIUIAHEL:

e 13yuyuTh 0a30BbIe MU PepeHIaTbHbIe U UHTETPAIbHbIC YPAaBHEHUS, JISKAIIUE B OCHOBE OMUCAHUS
ANEKTPUYECKUX, MATHUTHBIX, JJIEKTPOMArHUTHBIX, TEIUIOBBIX U YIIPYTUX IMOJIEH;

® M3YYUTb U OCBOUTH OCHOBEI MECTOAOB KOHCYHBIX 3JICMCHTOB U KOHCYHBIX paSHOCTeﬁ;

® OBJIAJIETh METO/IaMH pa3iokeHus AU QepeHInanbHbIX YPaBHEHUN B BBIYMCIUTEIBHBIN aIrOpUTM

® OCBOHUTH IPOTIrpaMMHBIC CPECAbl YHUCICHHOI'O MOACIUPOBAHNA (1)I/I3I/I‘ICCKI/IX TIOJIEH.

2. Mecto qucuuniauHbl B ctpykrype OIIOII BO

JlucuuIinHa OTHOCHUTCS K JUCIUIIIMHAM OOIICYHUBEPCUTETCKOTO 0JIOKA ICKTUBHBIX JUCIHUILIUH TI0
tematuke "Lludposas umkeHepus" 00s13aTeNbHON YacTH Y4eOHOTO TIaHa.

Heo0xo1uMbIMH yCITOBUSIMU JIJTSI OCBOSHUS TUCIIUTIIIMHBI SIBIISIOTCS:

3HAHHE OCHOB TEOPUHM YIPYTOCTH, TEPMOJUHAMHUKUA U DSIEKTPOJUHAMHMKHU, HHTErPajJbHOrO U
¢ depeHIIMATEHOTO UCYUCIICHUS, TIPUHITUTIOB paOOTHI BEIYUCIUTEIBLHBIX aITOPUTMOB.

YMEHUS

OIepUpPOBaThH

bu3MIeCKUMU

muddepeHnranbHbIe ypaBHEHHS
BJIAJICHUE HaBBIKAMHU pabOThl C KOMIBIOTEPHBIMH NPOTPaMMaMH YHCIEHHOTO MOJEIHPOBAHHMI,
METOAAaMH aHaJIN3a IMOYYEHHBIX Pe3yJIbTaTOB U UX MPEACTABICHUS.
ConeprkaHue AUCIMIUIMHBI SBISETCS JJOTMYECKUM MPOJOIDKEHUEM CO/ICPKaHUs TUCIUIUINH (PU3HKa,
TeopeThyecKast MeXaHnKa, MaTeMaThKa, HUPpoBast KyIbTypa.

3aKOHaMH,

peuiaTtb IIPOCTBIC HUHTCI'PAaJIbHBIC u

3. Pe3yuabTaTbl 00yueHHs N0 IUCUHUIIHHE

Hpouecc N3YUYCHUS JUCHUIIJIMHBI HAITPABJICH Ha (l)OpMI/IpOBaHI/Ie (S (571474:0)11150,€ KOMIIETCHIIUH

Tabmuua 3.1

KOI[ 1 HAMMCHOBAHUEC
KOMIICTCHIIMHU

Ko n HauMeHOBaHuUe
WHIHMKATOpa TOCTHKCHHS
komnereHiym (MK)

Kon 1 HaumeHoOBaHUe pe3ybTata 00yUYeHus Mo
JTUCTIATUTAHE (MOITYIIIO)

VYK-1. Cnocoben
OCYIIIECTBIISATH TTOHCK,
KPUTUYECKUM aHAIU3 U
CHHTE3 HHpOpPMaLnH,
MIPUMEHSTH CUCTEMHBIN
MOJIXO/ JJISl PeIIeHUs
MIOCTaBJICHHBIX 3a7a4

VYK-1.2. Cucremarusupyer u
KPUTHYECKH aHATU3UPYET
nHpopMaIuIo, NOITYUSHHYIO U3
pa3HBIX HCTOYHUKOB, B
COOTBETCTBUH C TPEOOBAHUSIMH U
YCIOBHAMH 3a1a4H

3Hath: 31 OCHOBBI YHCIICHHBIX METOA0B MOACINPOBAHUSA
I10JI1 U UX BUJIbI

Ymetb: V1 BEIOTHATH IIpeoOpa3oBaHue
nuddepeHInanbHbIX YPAaBHEHUH, OMUCHIBAIOIINX
¢usnyeckoe nosje, B pa3HOCTHBIE COOTHOIICHHS JIJIsI
HOCTPOEHHSI MOCIISAYIOIINX AJITOPUTMOB

Bnanets: B1 HaBbpIKaMu moCTpoeHHS OJIOK-CXEM
ITOPUTMOB pacueTa GU3MYECKUX MoJIeH

YK-2. Cnocoben
OTIPEJIeTISATh KPYT 3a]a4 B
paMKax MOCTaBICHHOI LeIH
Y BBIOMPATh ONTUMANbHbIC
CHOCOOBI UX peIleHuS,
HCXO/Is U3 IHCTBYFOLINX
MPaBOBBIX HOPM,
HMEIOIINXCS PECYPCOB U
OrpaHUYEHUNI

VYK-2.1. IIpoBoaut ananus
MOCTaBJIEHHOM IETH U
(opMyIpyeT COBOKYIHOCTh
B3aMMOCBSI3aHHBIX 3a/1a4,
KOTOpBIE HEOOXOJMMO PEIINTh
JUISL €€ JOCTHKEHHUSL.

3Hath: 32 npUHIUIE GOPMHUPOBAHIS MOJIENH 3a0a4H U
KOPPEKTHOTO 33/IaHNsI HAYAJIbHBIX M TPAHUYHBIX YCIOBHH

Ymets: Y2 hopMupoBaTh MOJETH B IPOrPaMMHOM cpee
YHCIEHHOTO MOJIEIMPOBAHMUSI, B TOM UUCIIE CUCTEMY
B3aMMOCBSI3aHHBIX MOJeneil

Bnanets: B2 HaBbIKaMy IOCTPOEHUST YMUCIAEHHONW MOJIETHN
(hU3NYECKOTO IO, MPEICTABIICHHS U aHAJIH3a PE3YIbTAaTOB,
criocobamu Bepu(UKALUHN Pe3yTbTaTOB




4, O0beM IUCHMIIINHBI

OO0uuii 00beM IUCHMIUIMHEI COCTaBiseT 3 3aueTHbIX eauHull, 108 yacos.

Tabnuua 4.1.
AyIuTOpHBIC 3aHATHS/KOHTAKTHAs paboTa, Jac. dopma
dopma Kypc/ YAMTOP P CamocTosTensHas p .
IIpakTrdeckue JlabopaTopHbie IIPOMEXYTOYHOMN
o0y4eHust ceMecTp Jlexrm pabora, Jac.
3aHATHA 3aHATUS aTTecTaluu
3a04Has 2/4 6 0 10 92 3a4er

5. CTpyKTypa H cojep:KaHue TUCIUILTHHbI

5.1. CTpykTypa AUCIUILIIUHBI.

3a04yHas ¢popMma o0ydenus (3PO)

Tabmuma 5.1.1

CrpyKTypa JUCIUIIIHHBI AYRHTOPHBIE 3AHATHS,
No yac. CPC, Bcero, Kon MJTK OLieHOYHbBIC
wn Howmep Haunmenosanue pasnena JL IIp. JIab. Hac. Hac. cpecTRa
paszena
1 Beenenne - - - 5 5 YK-1.2 Pedepar
KontponsHa
2 DJIeMEHThI TEOPHH TOJIS 0,5 - - 10 10,5 VK-1.2 st pabora,
TECT
KontponsHa
3 YpaBHEHHUS TEOPHH YTIPYTOCTH 0,5 - - 10 10,5 YK-1.2 s pabora,
TecT
VYpaBHeHus: MakcBesuia B KonTponbna
4 HUHTCTPATLHOM H 0,5 - - 10 10,5 VK-1.2 st pabora,
JuddepeHITHaIbHOM BUJIE TECT
Kontponsaa
5 TemmonepeHoc 0,5 - - 10 10,5 VK-1.2 st pabora,
TeCT
Otuer o
6 YucneHHbIe METOBI 2 - 2 15 19 YR-12 nabopaTopH
YK-2.1 N
ol pabore
MonenmpoBanue HU3HIECKUX Oraer no
7 . 2 - 8 27 37 YK-2.1 nabopaTopH
niosieid B mporpamme Elcut N
ol pabore
8 AnbTepHaTUBHBIE IPOTrPaMMHEIE ) ) ) 5 5 YK-2.1 Pedepar
MaKeThI
3aueT/3K3aMeH - - - 00 00
HUtoro: 6 - 10 92 108

5.2. Coneprxkanue JUCHUIUTMHBI/ MO IS

5.2.1. ComeprkaHue pa3aesioB TUCIUTUTMHBI/MOYIIS (IUIAKTUYECKUE STUHUIIBI).

Pasnen 1. «Bsedenue». Pomb n Mecto MopenupoBaHHS (U3MYECKHX IMPOLIECCOB B MPOESKTUPOBAHUU
W3/IENUi ¥ IPOLIECCOB B ITPOU3BOJICTBE.

Paznen 2. «Onemenmor meopuu nonsy. IloHsITHE TTONA KaK MaTeMaTndeckoro oobekTa. CKatsipHOE TToJIe.
Bekroproe mnone. Tenzopnoe mone. IloBepxHocTHele mMHTerpaiel. Oneparopbl ['ammnbsroHa u Jlammaca.
I'pamuent, porop, muBepreHuus. Lupkymsiius BekTopHoro mos, Gopmyina Crokca. [ToTok BEKTOpHOTO MO,
dbopmyna Octporpanckoro-I'aycca. YacTHbie ciydan BBIPOKICHHUS TPEXMEPHOH MOJNIENHA B IUIOCKYIO WIIH
O0CECUMMETPHUYUHYIO.




Pasnen 3. «Vpasuenus meopuu ynpyeocmuy». Tenzopsl nedopmaruii u HampspbkeHui. 3akoH ['yka.
Mopnyns FOnra, Mmoxyns ciBura, koadduiment Ilyaccona, mapamerpsl Jlame.

Paznen 4. «Vpasuenus Maxkceenna 6 ummezpanvHom u oughgepenyuanviom eude». DUMUECKHE
BEJIMYMHBI, OMMCHIBAIOLIHE dJIEKTpOMarHuTHoe nose. Teopemsl o mupkyisiiuu U Octporpazackoro-I'aycca s
ANIEKTPUYECKOr0 U MarHUTHOTO Mojie. MarepuanbHble ypaBHEHUS. DJIEKTPOCTaTUYECKOE B3aUMOJIEHCTBHE,
MarHUTOCTaTUYECKOE B3aMMOJIEUCTBHE, 3aKOH OMa, AJIEKTPOMAarHWTHas HMHIYKIMS U TOK CMEIICHUS B
CTPYKType ypaBHEHMIH Makcseia.

Paznen 5. «Tennonepenoc». TemmeparypHoe Tone. YpaBHEHHE TeIUIOBOro Oamanca. ['paaueHt
TEMIIEpaTypbl, TEIIoBoil MOoToK. 3akoH Dypbe. Koaddumment rtemnonpoBogHoctu. JduddepenunansHoe
ypaBHEHHUE TEIUIONMPOBOAHOCTH. TeII0eMKOCTb, TEMIIEPATYPOITPOBOHOCTb.

Paznen 6. «Yucnennvie memoowr. OCHOBHBIE CBEICHUSI O METOJaX KOHEUHBIX JIEMEHTOB, Pa3HOCTEH U
o0bemoB. CeTku M ceTouHble (QyHKUMHU. ['paHuuHBle M HayajbHble YCJIOBUSA. MeTopl anmpoKCUMalun
ornepatopoB. [lonmHOMMANIBHAS anpoKcuManus U UHTEpHnosaya. CXoAUMOCTh U YCTOHUMBOCTD aJITOPUTMA.
I'pannunble 1 HayasbHbIE yca0BHs. Bepudukanus pe3yabTaToB YUCIEHHOTO MOJESIUPOBAHUSL.

Paznen 7. «Mooenuposanue ¢huzuueckux noneu 6 npoepamme Elcuty. Nurepdeiic mporpammer Elcut.
O030p OCHOBHBIX THNOB 3anmad. Omucanue 3amaun. Ctpykrypa 0as3pl JaHHBIX 3amaun. Co3laHue 3aJaui.
Onucanue reomerpun 3amaun. Co3mganue reoMmerpuueckod mojenu. [IpuBsi3ka METOK K T€OMETPUYECKUM
obwekram. [luckpernsarms obmactu. OOMeH JaHHBIMU C IpYTUMHU IIporpaMMaMiy. BBoj mapameTpoB 3a1aum.
BBox CBOKMCTB MarepuanoB U TPaHUYHBIX yclIoBUH. BBoa cBOHCTB MeTku. CXeMbl DJIEKTPHUECKHUX IICTICH.
Anamu3 pe3ynbraroB pemeHus. opMUpoBaHUE KAPTUHBI MOJST HA dKpaHe. JIOKanbHBIA M MHTErPaIbHBINA
KaJIbKYJIATOP. AHANN3 MPUCOSTUHEHHON JIEKTPHUUYECKOM Iiernu. Mactep BbIUMCIICHHS MapameTpoB. BuiBoj
pesynbraroB pacuera monsi. Hancrpoiiku. LabelMover. [Napmonmdeckuii anamm3. MMmopr 3cKu30B
SolidWorks. ~ BplumcieHne  9acTHUHBIX — eMKocTed.  [IporpamMmupoBaHue — HajCTpoeK.  PerieHue
MYJIbTU(U3NUECKHUX 3a]1a4 U 337a4 ONTUMM3ALIUU.

Paznen 8. «Anvmeprnamusnvie npocpammmuvle naxemvl MOOenuposanus Gusuueckux 3aoauw». ANSYS,
COMSOL Multiphysics, Solidworks Simulation, OPERA, CST Studio Suite, JMag, Altair Flux, Simcenter
MAGNET. Pemaemeie 3anaun. CpaBHEHHE.

5.2.2. Coneprkanue QUCIUTIIMHBI/MOIYJIS TIO BUJIAM YIE€OHBIX 3aHSATHIA.
JleKIuoHHbIE 3aHATHA
Tabmuma 5.2.1

[/ |  JUCLIUIUTUHBL

O0neMm,

Howmep pa3nena
P pasi qac. Tema nexuyu

Pome m MecTo MopmenMpoBaHUS (PU3MYECKHX TPOIECCOB B IMPOEKTHPOBAHWU H3ICNUN H
MIPOIIECCOB B MTPOU3BOJICTBE

Ansys, COMSOL Multiphysics, Solidworks Simulation, OPERA, CST Studio Suite, JMag,
Altair Flux, Simcenter MAGNET. Pemiaemsbie 3a1aun. CpaBHeHHE.

1,8 -

[onsiTre noss xak Maremaruueckoro oobekra. CkansipHoe none. BextopHoe none. TenzopHoe
nosie. IloBepxHocTHble MHTEerpansl. Oneparopsl ['amuibTona m Jlammaca. I'paament, potop,
2 0,5 auBepreHnus. Lupkynsus BekropHoro mnonst, ¢gopmyina Crokca. I[ToTok BekTOpHOTrO OIS,
¢dopmyna Octporpanckoro-I'aycca. YacTHele ciaydad BBIPOXKICHHUS TPEXMEPHOM MOJAENN B
IUIOCKYIO MJIM OCECUMMETPUUYHYIO.

Tenzopsl nedopmanmii u Hampspkenni. 3akoH ['yka. Moxyns IOsra, momyns caBura,

3 0.5 koadruuent [lyaccona, mapamerpsl Jlame.
@dusnyecKre BEIMYHHbBI, OMUCHIBAIOIINE dJIEKTPOMATHUTHOE ToJie. TeopeMbl 0 HUPKYJSIUU U
Ocrporpazackoro-I'aycca JUisi  9JIEKTPUYECKOTO M MAarHUTHOTO mojieid. MarepuanbHble
4 0,5 YpaBHEHHsI. DJEKTPOCTATHUECKOE B3aMMOJIEHCTBHE, MArHUTOCTATUYECKOE B3aMMOJCHCTBHE,
3akoH OMa, DJIEKTPOMArHUTHAS MHAYKIUS W TOK CMEHICHHS B CTPYKTYpe YpaBHEHUI
Makcaeiia.

5 0,5 TemneparypHoe moje. YpaBHeHHE TemaoBoro OamaHca. ['paiMieHT TeMIepaTryphl, TEIJIOBOH




notok. 3akoH Pypee. Koadpuumenr teruonpoBognoctu. duddepeHnuanbHoe ypaBHEHUE
TEIUIONPOBOAHOCTHU. TemI0eMKOCTb, TEMIIEPATYPONIPOBOJIHOCTD.
OCHOBHBIC CBEJIEHHMS O METOAaX KOHEUHBIX D3JIEMEHTOB, pa3HOcTed M 00beMoB. CeTku H
6 6 1 ceTouHble QYHKIUH. [ paHUYHBIE ¥ HaYaJIbHbBIE YCIOBHS. METO/bI alllpoOKCHUMAIMU OIIepaTOPOB.
[TomHOMUATBHAS AIPOKCUMALUS U UHTEPIIOJISALIUS.
7 6 1 CXomMMOCTh M YCTOMYHMBOCTH airoputMma. ['paHnyuHble W HayallbHBIE yCioBHs. Bepuduxanums
pe3yJIbTaTOB YHCICHHOTO MOJEIUPOBAHMSL.
Wnrepdeiic nporpammer Elcut. O630p ocHOBHBIX THIOB 3ana4. Onucanue 3agauu. CTpyKTypa
6a3pl maHHBIX 3amaud. Co3manme 3amaun. Omnmcanme reoMeTpuu 3amaun. CosmaHue
reomeTpuueckod Momenu. [IpuBsS3ka METOK K T€OMETPHUYECKHMM oOBekTaMm. JIuckperm3amus
obmactu. O6MeH TaHHBIMU C IPYTHMH NporpaMmaMu. BBox mapamerpos 3agaun. Boa coiicT
8 7 2 MaTepHaJiOB W TPAHWYHBIX YycioBUil. BBox cBoiicTB MeTkn. CXEMBI AIEKTPHUYECKHX IICTICH.
AHanu3 pe3ynbTaToB pemeHus. POopMUPOBAHHME KapTHHBI NOJsA Ha 3KpaHe. JIoKalbHBIM U
WHTETPAIbHBIA KaNbKYJSITOp. AHAIN3 TPUCOSAMHEHHOW JJIEKTpHUYecKod 1memw. Mactep
BBIYKCIICHUS TapaMmeTpoB. BriBox pesynbraToB pacuera nosisi. Haxacrtpoiiku. LabelMover.
Iapmonnueckuii ananmus. MUmmopt ackuzoB SolidWorks. Brruncienne yacTHUHBIX €MKOCTEH.
[IporpammupoBanue HajucTpoekK. Pemenne MynbTHU3NUECKHX 33134 U 3a]a4 ONTHMH3ALIUH.
HUroro: 6
HpaRaneclme 3aHATUA
«IIpaxTrueckue 3aHATHS y4eOHBIM TUTAHOM HE MPETYCMOTPEHBDY
JlabopaTopHbie paGoThI
Tabnmma 5.2.2
Ne Howmep pasnena Obsew, .
Jac. HaumenoBanue 1abopaTopHoi paboThI
1/ JIUCITUTUTAHBI
1 2 - DJeMeHTHI TEOpUH MOJIS
2 3 - YpaBHEHUS TEOPUU YIIPYTOCTH
3 4 - YpaBHeHus: Makcsenna
4 5 - YpaBHeHus TemionepeHoca
5 6 2 CocTaBieHHe YHCIEHHBIX aITOPUTMOB pacueTa HHTEIPAIbHBIX BRIPAKCHUN
6 7 1 Nsyuenne unrepdeiica mporpammsl Elcut
7 7 1 Pacripesienienue ynpyrux HanpspKeHHH Tes1a IpocToil GopMbl
8 7 1 KonyeHcaTop nepeMeHHOH eMKOCTH
9 7 1 Pacrmipenenenue 2IeKTPUIECKOTO TOKA B TPOBOIHHUKE
10 7 1 PacueT MarHUTHOTO MO IMOCTOAHHBIX, TAPMOHHUYCCKUX 1
HECTAI[MOHAPHBIX TOKOB
11 7 1 Pacder TemnoBoro ot Tesia mpocTon Gopmsl
12 7 - Harpes nunusapa 1 MeXaHU4ECKUE HAIPSKEHUs
13 7 2 3ammrTa 0T4EeTOB
HUtoro: 10
CamocrosiTesibHast paboTa cTyaeHTa
Tabmuna 5.2.3
O6Bvem
Ne Homep pasaena qac. ’ Tema Bun CPC
n/n JMCIUTITMHBI
1 1 5 Posb 1 MECTO YUHCIIEHHBIX METOIOB B HAyKE U Harmcanne pedepara
TeXHHUKe (1o obaacTsim)
2 2 5 Pemienue 3a1a4 1o Teopuu Nos BrlnosnHeHne THIOBOrO pacyera
3 2 5 Tect «Teopus noss» TecTupoBaHue
4 3 10 YpaBHEHMsI TEOPUU YIIPYTOCTH [TonroToBKa K TECTUPOBAHHIO/




TectupoBanue

HO,Z[FOTOBKa K TCCTI/IpOBaHI/IIO/

5 4 10 VYpasuenus Makcsenna Te
5 [MoaroroBka K TeCTUPOBaHUIO/
6 10 YpaBHEHU TEIUIOIEpeHOCa Te n p
7 6 5 [MoaroroBka x 1abopaTopHOi
CocraBneHne YUCIEHHBIX aJITOPUTMOB pabote
8 6 10 pacyera MHTETrpajibHbIX BBIPAKCHUI OdopmIieHre oTueTa o
nabopaTopHo# paboTte
9 7 9 [TonroToBka k 1a00paTOPHBIM
MonenupoBanue GU3NIECKUX MoJIeH B pabortam
10 7 18 nporpamme Elcut Odopmienne oTyera 1o
71a00paTopHBIM paboTam
[TakeThl 4NCIICHHOTO MOAEINPOBAHUS
11 8 5 N JieIHp Hanucanue pedepara
¢dusnyecKux nosei
Hroro: 92

5.2.3. [lpenogaBanue QUCHMIUIMHBI BEAETCA C IPUMEHEHUEM CIEAYIOUIMX BUAOB 00pa30BaTEIbHBIX
TEXHOJIOTUI:
— Bu3yanusanus ydeOHoro marepuana B Power Point B nuamoroBoM pexume (JEKLHOHHbBIE

3aHATHUS);

—  TpakTHYeckas paboTa B MaIbIX rpymimax (J1abopaTopHbIe paboThI).

6. TemaTuka KypcoBbIX padoT/MIPOEKTOB

KypcoBbie paboThl/IpoeKTh y4eOHBIM TUIAHOM HE MTPEyCMOTPEHBI

7. KoHTpoabHbIe padoThI

7.1. Metoauyeckue yKa3aHus JUIsl BRIMIOJTHEHUSI KOHTPOJIBHBIX padoT.

TpynoémkocTs KOHTPOJILHOM paboThI 4 yaca.

7.2. TemaTuKa KOHTPOJIBHBIX padoOT.
- DJIEMEHTBI TEOPUU T10JI;

- (1)I/ISI/IT-I€CKI/I€ BCJIMYUHBI, OITMCHIBAXOIINUE 3JICKTPOMAarHuTHOE MOJIC,

- XapaKTCPUCTUKHU YHUCIICHHBIX MCTOJ0B MOJCIUPOBAHHUA (1)I/IBI/I‘I€CKI/IX MOJICH.

8. OueHka pe3yJbTATOB OCBOEHHS TUCHUILTUHBI/MOIYJIS

8.1. Kputepuu onleHMBaHUs CTEMEHU OJIHOTHI U Ka4€CTBAa OCBOCHUSI KOMITETCHIIUN B COOTBETCTBHUU C
MJIAHUPYEMBIMHU pe3yiIbTaTaMu oOydeHwus mpuBeaeHbl B [Ipunoxenun 1.
8.2. PelitmHrOBas cHcTeMa OLIEHWBAHUSA CTEIEHHW IIOJMHOTHI M KA4eCTBA OCBOEHHS KOMIICTEHIIMIA
o0yyaroImuxcs 3a04HOI 00yueHHs MpeacTaBieHa B Tabnuue 8.1.

Tabnuna 8.1
Ne n/m Buibl MeponpusATH B paMKax TEKYIIErO0 KOHTPOJIS KoanuectBo 0anion
1 Pedepar 10
2 KonTponbHas pabota 15
3 BrimonHenue u 3amnuTa 1abopatopHOi paboThI v«qI/ICJ'IeHHBIe 15
QJITOPUTMBI pacueTa MHTErPajIbHbIX BhIPAXKEHUN»




4 Brimonnenue u 3amnmuTa 1aboparopHoit padotsl «MuaTepdeiic Elcuty 10

5 Brimonnenue u 3anuTa 1abopatopHoit pabotsl «Pacnpenenenue 10
YOPYTUX HAOpsOKEHUH Tesia npoctoi hopMbDy

6 BBIHOJIHGHI/{G u 3amura JaboparopHoit pabotel «Konaencarop 10
MIEPEMEHHON EMKOCTH

v Brimonnenue u 3amuTa 1adopatopaoi pabotel «Pacmpenencuaue 10
ANEKTPUUYECKOTO TOKA B TPOBOIHHKEY

8 Brinonnenue u 3amura 1abopatopHoit paboTsl «Pacyer MarHUTHOTO 10
T10JIsl TOCTOSIHHBIX, TAPMOHUYECKUX U HECTALIMOHAPHBIX TOKOBY

9 Brinonnenue u 3amuTa iabopatopHoii paboTsl «PacueT TerioBoro 10
TI0JISL TEJIA TPOCTOM (POPMBI»

100

9. YuedHo-MeTOoaAMYecKOe M HHPOPMALMOHHOE 00ecniedeHHe TUCIUTITUHBI/ MOLY IS

9.1. Ilepeuenpb pekoMeHIyeMOH JIUuTepaTypbl npeacTasiieH B [Ipunoxenun 2.
9.2. CoBpemeHHbIe TpodheccHoHalIbHBIE 0a3bl TaHHBIX U UHPOPMALMOHHBIE CIIPABOYHBIE CHUCTEMBI.

9.3.

CoGctBennas nonnorexcroBas 6a3a (I16/]) BUK TV http://elib.tyuiu.ru/
Hayuno-texuunueckas Oubmuoreku ®I'BOY BO PI'Y Hedtu u raza (HUY) um. U.M.
I'yokuna http://elib.gubkin.ru/

Hayuno-texunueckas oudianorexka ®I'BOY BITIO YI'HTY http://bibl.rusoil.net
Hayuno-texnuueckas Oubinuorexka @OI'BOY BIIO  «VYXTHHCKMI  TrocyaapCTBEHHBIN
TexHUUecKkuii ynusepcute» http://lib.ugtu.net/books

baza nanneix KoncynpTant «DnekTpoHHas 6ubnmnoreka Texuuaeckoro BY3a»
DnekTpoHHO-0MOMMOTeuHas cuctema IPRbookshttp://www.iprbookshop.ru/

00O «H3narensctBo JIAHDB» http://e.lanbook.com

000 «DneKTpOHHOE U3IATEIBCTBO FOPAMT» www.biblio-online.ru»
DrnekTpoHHO-0MOIMOTeuHast cuctema elibraryhttp://elibrary.ru/

DnexktporHO-0MbMoTeuHas cucrema BOOK.ru https://www.book.ru

JInlieH3noHHOE H CBO60,ZLHO pacnpocCcTpaHdIeMoOC IMPOrpaMMHOC 06ecnequI/Ie, B T.4.

OTEYECTBEHHOTO TIPOU3BO/ICTBA
MicrosoftWindows;
MicrosoftOfficeProfessional
ELCUT IIpodeccnonansubiii (1 nuuensus Ha 10 pabounx mecr)
ANSYS
MathCad



http://elib.tyuiu.ru/
http://elib.gubkin.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books
http://www.iprbookshop.ru/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://elibrary.ru/
https://www.book.ru/

10. MaTepuajibHO-TeXHHYECKOe o0ecneyeHue TUCIHIINHBL/ MOTYJIA

[lomemenuss a8 NpPOBEAECHMSI BCEX BHUAOB pPAOOTHI, MPEAYCMOTPEHHBIX YYEOHBIM IIJIAHOM,

YKOMILJICKTOBAaHbI HCOOXOIUMBIM 000PYIOBaHUEM U TEXHHUECKUMH CPEICTBAMU O0yUCHHS.
Tabmuua 10.1

[TepeueHb TEXHUYECKUX CPENICTB OOYUCHUS,
HEOOXOUMBIX JIJISi OCBOEHUS IUCHUTIIHHBI
(I1eMoHCTpalMoOHHOE 000PY/I0BAHKE)
YueOHast ay TUuTOpUS AJIsl IPOBEACHUSI 3aHATHI JIEKIIMOHHOTO THIA; KYPCOBOT'O MPOESKTUPOBAHUS

(BBITIOJIHEHUSI KYPCOBBIX PabO0T); TPYNIOBBIX U WHAMBUIYAIBHBIX KOHCYJIBTAIIUN; TEKYIIETO
KOHTPOJISI U TPOMEXYTOUYHOM aTTecTaluu
r. TioMeHb, yi. 50 aet OxTa0ps, a. 38, aya. 332
YueOHast MeOemb: CTOJIbI, CTYJIbs, 10CKa Kowmmerotep B komriekte-11mrT., s3KpaH,
MEJIOBasl. IIPOEKTOP, AKYCTHUECKAsI CUCTEMA
YyeOHast aytuTopus AJis IPOBEACHUS 3aHATHII CEMUHAPCKOTO TUIA (JTJAOOPATOPHBIX 3aHITHIA).
VYuebnas naboparopust GU3NIECKUX METOJIOB HEPA3PYIIAIOIIEr0 KOHTPOJIS
r. Tromens, yia. 50 ger Oxrs0ps, A. 38, aya. 322
Kommberorep B komruiekre -11 mwr, mpoekrop,
9KpaH, TeneBu3op LG, nokymeHT-kamepa,
[TpoexTop Epson EB-95

[Tepedyenn oOopyI0BaHUs, HEOOXOAUMOTO JIJIs

Ne i/t
OCBOEHUS AUCLMUILIUHBI

VuebHas MeOenb: CTONIBI yYCHHYECKHE,
KOMITbIOTEPHBIE CTOJIbI, MapKepHas JIocKa

11. Meroanyeckue ykazanus no opranusanuu CPC
11.1. Meroauueckue yKa3aHUS 10 IOATOTOBKE K IPAaKTHMYECKUM, JIAOOPATOPHBIM 3aHATHUSM.
UucnenHoe wmojenupoBanue ¢uznyeckux moneil. MeToauueckue yka3zaHus IS BBIIOJHEHUS
mabopaTopHBIX PadoT.
11.2. Meroauueckue yka3aHus IO OpraHU3aIlMK CaMOCTOSATEIbHOM paboThI.
UucnenHoe MojenupoBaHue (U3UYECKUX ToJIed. MeToauyecKkue YyKa3zaHus I CaMOCTOSTEIbHOM

paboThI.




I[Inanupyemble pe3yabTaThbl 00y4eHHs /151 POPMUPOBAHUS KOMIIETEHIMU U KPUTEPUH UX OLleHUBAHUS

Jucuummaa/Monyne YucineHHOe MOIeNupOoBaHNe (GU3HIECKUX MOJEH
Kopx, nanpasnenne noaroroBku: 23.03.03 Dkcruryatarys TpaHCIOPTHO-TEXHOJIIOTHIECKUX MAIIWH U KOMILIEKCOB
Hanpasnernoct: « ABTOMOOMII B aBTOMOOMIIEHOE XO3IHCTBOY

Kox Kog, Kon 1 HanmMeHnoBaHue Kpurepun onieHnBaHus pe3yIbTaTOB 00yUYeHUS
HauMEHOBaHUE pe3ynbpTaTa 00y4IeHus 1Mo
KOMIIETEHIIUU
naK JUCLUIUINHE (MOJYJIIO) 1-2 3 4 5
CsobomHO
He moxer Ha3BaTh YacTuyHO 3HaeT 3naeT 6a30BbBIC
3Hatb: 31 OCHOBBI OpHUEHTHUPYETCS B
MaTeMaTHYeCKue U OCHOBBI YHCJIEHHBIX OCHOBBI YHCJIEHHBIX
YHUCJIEHHBIX METOJIOB YHCJICHHBIX METO/aX,
(hu3nuecKre OCHOBaHUS, METOZIOB METOZIOB
MOJAETUPOBAHUS OIS U UX MOJKET MePeIUCIUTh
JIe)KaIlye B OCHOBE MOJICIUPOBAHMA MOJISL | MOJICIUPOBAHUSA
BUJIBI . U TIOSICHUTH MX
VK-1 YHUCIIEHHBIX METOI0B U UX BUJBI rosei
: CYIITHOCTb
Cnocoben VK-1.2 YmeTh: V1 BBINOTHATH
OCYLIECTBIITH CHcTeMaTH3HpYeT H IpeoOpa3oBaHue MoskeT BBITIOJIHUTH Brimonnser
TIOMCK, KPUTHICCKH JuddepeHIraTbHbIX npeoOpa3oBaHus BrmmonasieT 6a3oBbie | mpeoOpa3oBaHue
KPUTUYECKHI AHATVBHDVET ypaBHEHUH, He ymeer npeobpa3oBaTb npocTeiiune npeoOpa3oBaHus Qg depeHIraTbHBIX
aHamu3 C - o MEZ{I/IIO OTIHCBIBAIOIINX mudepeHraIbHbIC npeoOpa3oBaHUsg mudQepeHnaIbHbIX | YpaBHEHHH B
CUHTE3 o ‘E)GHH © ’ s ¢usnyeckoe mnosie, B YpaBHEHHUSI B Pa3HOCTHBIE muQepeHIHATbHEIX | YpaBHCHUH B Ppa3HOCTHBIE
uHpOpMAaLNH, a3}¥51x y Pa3HOCTHBIE COOTHOIICHUS | COOTHOILEHUS YpaBHEHUH B Pa3HOCTHBIE COOTHOLLEHHUS.
IIPUMEHSATH ECTOIIHHKOB A IS ITIOCTPOCHUA pa3HOCTHbBIE COOTHOILIEHUS MokeT npeIoKUTh
CUCTEMHBIN COOTBeTCTBH’H o HOCICAYIOMHNX COOTHOIIEHUS BAPHUAHTHI
noaxon s 6 JICOPUTMOB
penieHus Tﬁiozzi}:azﬂzdaﬂ aunt Y Ctpour 6JI0K-CXEeMBI
NOCTABIEHHbIX | A aNrOpPUTMOB pacueTa
Bnaners: B1 HaBeIKamMu He umeer HaBBIKOB MoxeTt noyen. Moxet
sanat Ctpout GJI0K-CXeMBbI
MOCTPOCHHS OJIOK-CXEM MOCTPOCHUSA OJIOK-CXEM BOCTIPOM3BECTH AFODITMOB DACUETa BBIOPATh
JIrOPUTMOB pacyeTa AIrOPUTMOB pacueTa CTaHJapTHBIC OJOK- nonerl)?l P ONITUMAIIbHBIN
(busuyecKux noueu (hu3HIecKux moneit CXEMBI QJITOPUTMOB ) BapuaHT
OTHOCHUTEJILHO

3aJaHHbIX KPUTCPUCB.




Kox Kop, Kon n HanmenoBanue Kpurepuu oneHHBaHUS pe3yIbTATOB O0YUYCHUS
HaMMEHOBaHUE pe3ynpTaTa 00y4IeHus 1Mo
KOMITIETEHIINHA
naK JUCLUIUINHE (MOJYJIIO) 1-2 3 4 5
3HaeT NPUHINTIHI
(hopmupoBanHus
MOJIENH 3a0a4H U
MoXeT HepeUnuCIuT 3aJaHUs HAYaJIbHBIX U
3HaeT 6a30BLIE N
3uaTh: 31 MPHHIHAIEL He 3HaeT npuHIHMIIBL TIPUHITHITEI — TPaHUYHBIX YCIOBHIA.
(hopMupoBaHHS MOJEITH (hopMupoBaHHS MOJCITH (dbopMupoBaHUsI q)lz) MHDOBAHMS MoskeT oKasaTh
VK-2 3a/1a4d ¥ KOPPEKTHOTO 3aJ1aui U KOPPEKTHOTO Mojenu 3agaun. He Moienlxll)w,uaqn u Ba3KHOCTh
3aJaHus HaYalbHBIX U 3a1aHUs HAYaJILHEIX U 3HACT MPUHIIUIIBI NPaBUIIBHOTO
Cnocoben o o 3aJIaHNs HadaJIbHBIX 1
TPaHUYHBIX YCIIOBUM TPaHUYHBIX YCIIOBHHA 3aaHHs Ha4aabHBIX U . 3alaHKs HAaYaJbHBIX U
OTIpeNieNATh N TPAaHUYHBIX yCIOBHU .
TPaHUYHBIX YCIIOBHU TPaHUYHBIX YCIIOBHHA
Kpyr 3ajgad B
JUTS TIOTY9ICHUS
pamkax VYK-2.1. IIpoBoaur
. KOPPEKTHOTO
IOCTAaBJIECHHON |aHaIu3
. pelIeHus
LN M |IIOCTaBJIEHHON LEIH
BBIOMpATH H thopmymupyer vV Vi Crobozro
P PMYJTHpPY MCTb: q)OpMHPOBaVTI’ dopmupyeT Mozieb B | (OpMHUpPYET MOJCIH B
ONTUMAIIbHBIC | COBOKYITHOCTb MOJIEJTb B TIPOTPAMMHOiA N .
Mosxer MPOTPaAMMHOI Cpeie MPOTPaAMMHOM cpejie
CIoco0bl  MX |B3aHMOCBSI3aHHBIX | Cpejie YHCISHHOTO He ymeer ¢hopmuposats
N chopMHUpOBaTh YUCIIEHHOTO YUCIEHHOTO
pelieHus, 3a7ad, KOTOpPbIE| MOJCIHPOBAHUS, B TOM MOJIEJb B IIPOTPAMMHON
TCOMETPHIO MOJICIIH, MOJICIIUPOBAHUS IS MO/JICITUPOBAHHUS, B
HCXOMs 3 | HeoOX0oaMMO THCTIC CUCTEMY cpeae 3a1aTh CBOMCTBA 3aJaHHOrO THUIIA TOM YHCIIE CHCTEM
JACUCTBYIOIIUX |pPCUIUTh  IJIA e¢| B3aMMOCBA3aHHBIX Y
o 3a7a4n B3aUMOCBS3aHHEIX
IIPaBOBBIX JTOCTHXKECHHUS. MozAcIcHu .
MOJIeNIer
HOPM,
Braneer 6a30BbIMHA
AMEIOIINXCS
pecypeos u B B1 Braneer HaBpIKaMu HaBBIKAMU CB00OOIHO CTPOUT
. TaleTh: HaBbIKaMu He Bnageer HaBbIKaMU MTOCTPOCHHS MTOCTPOCHHUS YHCIIEHHBIE MOJEIN
OTpaHUYCHUH MOCTPOCHHUS YUCIICHHON o o o
MOCTPOCHHUS YACICHHON MPOCTEUIINX YHUCIIEHHON MOJIEIN (hU3UIECKOTO OIS
MoJienu (pU3NIECKOro .
MOJIeNT (PH3UIECKOTO MO, MoJIelIe (U3UIECKOTO OIS, AHanmuzupyer
OJISI, IPEICTABICHUS U
MIPECTaBICHUS M aHAIIN3a (U3UIECKOTO TTOTIS. MIpeJCTaBICHUS 1 pe3yIbTaThI

aHaJIM3a Pe3yJIbTaToB,
cniocobamu Bepu(QHUKauu
pe3yIbTaToB

Pe3yNbTaToB, CIIOCO0aMH
Bepu(UKaIIUHN Pe3yTHTaTOB

He moxer nath
aHaJu3 pe3yJbTaToB
MOJIETUPOBAHUS.

aHaJIN3a pe3yJIbTaToB,
crocobamu
BepHupUKauu
pe3yIBTaTOB

MO/ICJTUPOBAHUS U
CIocoO€eH BBIIIOJIHUTD
UX BepU(DUKAIUIO




KAPTA

o0ecre4YeHHOCTH JUCHMILINHBI Y4e0HO0H H y4e0HO-MeTOAUYeCKO JIuTepaTypoi
Jucnurmuna YucneHHoe MoienupoBaHie GU3NICCKUX MOJIeH
Kon, nanpasnenue noaroroBku: 23.03.03 Dxcmtyaranus TpaHCIIOPTHO-TEXHOJIOTHIECKUX MAIINH U KOMIUIEKCOB
HanpasneHHOCTH: « ABTOMOOHII M aBTOMOOMIIEHOE XO3SHCTBOY

n/n

HazBanme yueOHOTO, y4eOHO-METOIIMYECKOTO
W3JIaHUS,
aBTOp, M3IATENLCTBO, BUI M3aHUs, TOJ U3IaHU

KomndgecTBo
9K3EMIUIIPOB
B BUK

KonTunrent
o0yJaronuxcs,
HCTIONB3YIOIINX

yKa3aHHYIO

JIUTEPaTypy

O6eceyeHHOCT
b 00YJarOITIXCS
JUTEPaATYpOH,
%

Hammane
3JIEKTPOHHOTO
BapHaHTa B
9BC

(+)

Bonkos, E. A. YucneHHbIe METOMBI : yueOHOE
noco6ue s By30oB / E. A. Bonkos. — 6-¢ u3n.,
crep. — Cankr-IlerepOypr : Jlans, 2021. — 252
c.— ISBN 978-5-8114-7899-6. — Texkcr :
9JIEKTPOHHBIH // JIaHb : 371€KTPOHHO-
oubmmoreunas cuctema. — URL:
https://e.lanbook.com/book/167179

30

100

[etpumes, U. O. YncneHHbIe METOAHI : yIeOHO-
Metoamdeckoe mocobue / Y. O. Ilerpummes, M. T.
A66s30Ba. — YabsHoBCK : Yial'TIY nmm. 1.H.
Vuestnosa, 2017. — 60 ¢c. — ISBN 978-5-86045-
951-9. — Tekcr : aneKTpoHHkIi // JIaHsb :
3JIEKTPOHHO-OubmoreyHast cuctema. — URL:
https://e.lanbook.com/book/112098

30

100

CnabHoB, B. /. UucneHnHble MeTOIbI : Y4eOHHK /
B. [I. CnabnoB. — Cankr-IlerepOypr : Jlaub,
2020. — 392 c. — ISBN 978-5-8114-4549-3. —
Texcer : anekTpoHHblit // JlaHb : 31€KTPOHHO-
oubmmoreunas cuctema. — URL:
https://e.lanbook.com/book/133925

30

100

Hy6xoB, M. B. MogenmpoBanue GU3NIECKUX
NPOLIECCOB B AJICKTPOMArHUTHBIX MOJISIX : y4eOHOe
nocobue / M. B. [lyoxos, 1. I'. BecHoB. — Ps13anb
:PITPTYVY, 2019. — 60 ¢. — Teker :

AIIEKTPOHHBIN // JIaHb : AJIEKTPOHHO-
6ubmuoreynas cuctema. — URL:
https://e.lanbook.com/book/168312

30

100

SoB, C. 1. YpaBHeHus] MaTeMaTHYeCKOW pU3NKU
: yue6HO-MeToqueckoe nocobue / C. . SIlnoB. —
Bapnayn : AntI'TIY, 2019. — 81 c¢. — Texkcr :
SJNEeKTPOHHEIH // JIaHb : 3IeKTPOHHO-
oubmmoreunas cuctema. — URL:
https://e.lanbook.com/book/139183

30

100

Mycreiikuc, A. Y. UncneHnHoe penienue 3agay
TETJIONPOBOJHOCTH : yueOHoe rmocodue / A. U.
Mycretikuc, JI. I1. FOnakoB. — Cankr-IletepOypr
: BI'TY "Boeumex" um. JI.®. Ycrunosa, 2018. —
41 ¢. — TekcT : 27eKTpOoHHBIH // JlaHb :
AIEKTPOHHO-OMOMMoTeynas cuctema. — URL:
https://e.lanbook.com/book/122077

30

100

Amngnpees, B. K. Matematnyeckue Mojenu
MEXaHHKH CIUTONIHBIX Cpel : yaeOHoe mocobue /
B. K. AunpeeB. — Cankr-IletepOypr : Jlans,
2021. — 240 c. — ISBN 978-5-8114-1998-2. —
Teker : aneKkTpoHHbI# // JlaHb : 3IeKTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/168854

30

100
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https://e.lanbook.com/book/133925
https://e.lanbook.com/book/168312
https://e.lanbook.com/book/139183
https://e.lanbook.com/book/122077
https://e.lanbook.com/book/168854

Benosa, U. M. Teopus nonsa. MaTeMaTHuecKHi
aHanu3 : yueOHO-MeTouueckoe nocodue / V. M.
benosa, T. A. ManaenkoBa, B. M. Keccenbman.
— Mocksa : PTY MUPDA, 2020. — 68 ¢. —
Tekcer : anekTpoHHbIit // JlaHb : 3€eKTPOHHO-
6ubmmoreunas cuctema. — URL:
https://e.lanbook.com/book/171438

100

OxopauH, B. A. Ilpuknagaas MmaTeMaTuka B
cucreme MATHCAD : yuebHoe mocobue / B. A.
OxopauH. — 3-¢ u3., crep. — Cankt-IlerepOypr
: Jlanp, 2021. — 352 c. — ISBN 978-5-8114-
0814-6. — Tekcr : anekTpoHHbIH // JIaHb :
3NEeKTPOHHO-OnbmoTeunas cuctema. — URL:
https://e.lanbook.com/book/167771

100
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Jlono/IHeHNs1 ¥ U3MEHeHUsl
K pa0oueill nporpamMMe AUCHHUILIMHBI (MOLYJI51)

Ha 20 -20 yueOHBIii rox

B paGouyto mporpammy BHOCSTCS CIEIYIOIIUE TOMOIHEHHS (M3MEHEHN):

I[OHOJIHGHPI?I 1 U3BMCHCHUS BHEC!:

JlomostHeHust (M3MEHEHHs) B pabodyi0 ImporpaMMy pacCMOTPEHBI M OJOOPEHBI HA 3aceqaHuH Kadeapsl

IIpoTokoi OT « » 20 1. Ne .

3aBenyronuit kadeapoit N.0. Gamumnusi._

COI'JTACOBAHO:

3aBeyroLHii BhITycKatomien kapeapoi/
PykoBoauTth 00pa3oBaTenbHOI porpaMmbl N.0. damumnus._

« » 20 T.
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