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1. Ieaun u 3a1a4M 0CBOEHUS] TUCHHUILIMHBL/ MOTYJISA
[ens AUCIUTIIMHBL: pa3BUTh KOMITETCHIIMHM YHMCICHHOTO MOJICTUPOBAHUS (PU3UIECKUX TOJIEH.
3amauy TUCLUILIMHEL.
e u3y4uTh 0a3oBbIe MU PEepeHINATBHBIC U HHTETPAIbHbBIC YPaBHEHHUS, JISKAIINE B OCHOBE OTTMCAHUS
3IEKTPUUYECKUX, MATHUTHBIX, JIEKTPOMArHUTHBIX, TETUIOBBIX U YIPYTHUX MOJIEH;

® M3YUYUTb U OCBOUTH OCHOBEI MCTOAOB KOHCYHBIX 3JICMCHTOB U KOHCUYHBIX pa3HOCTeﬁ;

® OBJIAJIETh METOJIaMH pa3iokeHus AuddepeHnnanbHbIX YpaBHEHUH B BBIUUCIUTEIBHBIA QITOPUTM
® OCBOUTH IIPOrPAMMHBIE CPEIbl YUCICHHOTO MOJICITUPOBAHUS (PHU3UUIECKUX MOJICH.

2. Mecto qucuuniuebl B ctpykrype OIIOII BO

JlucuunianHa OTHOCUTCS K JUCIUIUIMHAM OOIIEYHUBEPCUTETCKOTO OJI0KA 3JICKTUBHBIX JUCIUIUIMH TI0
tematuke "Ludposas nmxenepus" 00s3aTeNbHON YacTH Y4eOHOTO MIIaHa.

Heo0xomuMbIME YCITOBUSIMU JIJISE OCBOSHUS TUCIIATIIMHBI SBIISIOTCS:

3HAaHHE OCHOB TEOPUHM YIPYTOCTH, TEPMOJMHAMUKUA U DIEKTPOJUHAMHKH, HHTETPaJbHOTO U
¢ depeHIMATBEHOTO HCYUCIICHUS, TIPUHITUTIOB pAOOThI BRIYHCIUTEIILHBIX aITOPUTMOB.

yYMEHUS

OTepupOBaThH

(bu3nIeCcKUMH

muddepeHnranbHble ypaBHECHHS
BJIJICHUE HaBBIKAMHU pabOThl C KOMIBIOTEPHBIMH NPOTrPaMMaMH YHCIEHHOTO MOJEIHPOBAHHMS,
METOAAMH aHaJIN3a IMOJYYEHHBIX PE3yIbTaTOB U UX MPEICTABICHHUS.
Conep)kaHue AUCIMIUIMHBI SBISETCS JIOTHYECKUM MPOJOJDKEHUEM COZICPKaHUs TUCIUILUINH (PU3HKa,
TeopeTHyecKass MeXaHHKa, MareMaThka, nudpoBas KylIbTypa W CIYXHT OCHOBOH JJIsi OCBOCHHS
JMCLUIUIMH MPOEKTHAs 1eATEIbHOCTb.

3aKOHaMH,

peuiaTtb IMPOCTLIC HHTCI'paJIbHbIC u

3. Pe3yabTarbl 00y4eHus M0 AUCHUIINHE

[Ipouecc n3yueHus: AUCUUIIIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIAEAYIOLIUX KOMITETEHIIUI:

Ta0muma 3.1

Kox n nanmenoBanue
KOMIIETCHIINH

Kon n nanmenoBanue
WHJMKATOpa TOCTHKEHUS
xommnerernuu (MAK)

Kox 1 HanmeHOBaHME pe3ynbTaTa 00ydeHHs 1Mo
JUCITUTUTAHE (MOTYITIO)

VK-1. Cnocoben
OCYIIIECTBJISATh TIOHUCK,
KPUTHYCCKHUI aHAHN3 U
CUHTE3 HHPOPMALIUH,
MPUMEHATH CUCTEMHBIN
TIOJTXOJT JJTSl PEIICHUS
IIOCTaBJIEHHBIX 3a1a4

YK-1.2. Cucremarusupyer u
KPUTUYECKH aHAJIU3UPYET
nHpopManuio, NOITyIYCHHYIO U3
Pa3HbIX HCTOYHHUKOB, B
COOTBETCTBHUH C TPEOOBAHUAMH U
YCIIOBUSIMU 3a]auH

3HaTh: 31 OCHOBBI YHCICHHBIX METOI0B MOJICTHPOBAHHUS
[IOJISI ¥ UX BUJBI

Ymets: V1 BEINOTHATH IIpeoOpa3oBaHue

i epeHnnanbHbIX YPaBHEHUH, ONMMCHIBAIOIINX
¢dusnyeckoe nosie, B pa3HOCTHBIE COOTHOIICHHUS JIIS
MOCTPOEHHS NOCNEIYIOUINX aJITOPUTMOB

Bnazmets: B1 HaBbIKaMU MOCTPOCHUS OJIOK-CXEM
AITOPUTMOB pacyeTa GU3NIESCKUX MOJCH

VK-2. Cnocoben
ONpEeNeNATh KPYT 3aJa4 B
paMKax MOCTaBJICHHOH 1ieNn
1 BBIOUpATh ONTHUMAIILHBIC
crocoOBl UX PELICHNS,
HUCXO0/1sl U3 AEHCTBYIOLINX
MIPaBOBBIX HOPM,
AMEIOIITUXCS PECYPCOB U
OTrpaHUYEHUl

VYK-2.1. IlpoBoaut ananus
IIOCTABJICHHOM LI€IH U
(dhopMyUpyeT COBOKYITHOCTD
B3aMMOCBSI3aHHBIX 3a/1a4,
KOTOpPBIE HE0OXOAUMO PEIINTh
JUTS €€ JOCTIDKEHHS.

3HaTh: 32 MpUHIMIB GOPMUPOBAHHS MOJAEIH 3a/1a4 1
KOPPEKTHOTO 3a7aH¥sl HA4aJIbHBIX M TPAHUYHBIX YCJIOBUH

Ymers: Y2 GpopMupoBaTh MOJIENb B IPOTPaMMHOH cpeie
YHCIEHHOTO0 MOJIEIUPOBAHUS, B TOM YUCIIE CUCTEMY
B3aMMOCBSI3aHHBIX MOJIeJIei

Brnaners: B2 HaBbIKaM¥ MOCTPOEHUS YMCICHHON MOJIENN
(pU3NIECKOTO OIS, MPEICTABICHNS U aHAJIHN3a PE3yIbTAaTOB,
criocobamu BepuUKaIUU Pe3yTbTaTOB




4, O0beM IUCHMIIINHBI

OOmumii 00beM OUCHMILIMHBI COCTaBIIAET 3 3aueTHRIX equnui, 108 vacos.

Tabmuna 4.1.
AynuTOpHBIE 3aHATHSI/KOHTAKTHasl paboTa, vac. dopma
dopma Kypc/ YAUTOP P CamocrositensHas p .
IIpakTuueckue JlabopaTopHble MIPOMEKYTOUHOU
o0y4eHust CeMeCTp Jlexmuu paborta, gac.
3aHATHS 3aHATHS aTTecTalluu
OYHast 2/4 16 0 32 60 3auer

5.1. CtpyKTypa IUCUUIUINHBIL.

5. CTpyKTypa M coJep:KaHue JUCHUNIUHBI

ouHas ¢popma o0ydenusi (OPO)

Tabmuua 5.1.1

Cr AynuTOpHBIE
Ne PYKTYpa AHCHHILIHHET 3aHATHI, Yac. CPC, | Bcero,
Kox UJIK OLneHOuHbIE CpeaCTBa
n/m | Homep HaumenoBanue yac. yac.
JL Mp. | Jlad.
paszena paszena
1 1 Beenerne 1 - - 2 3 YK-1.2 Pedepar
2 2 DIIeMEHTHI TEOPHH TOJIS 2 - 2 5 9 YK-1.2 Tunosoii pacder, TecT
3 3 | YpasHeHiw Teopiit 2 | - 2 5 9 VK-1.2 Tect
YIIPyrocTa
VYpaBHenus Makcsesuia
4 4 | PITCTPATBHOM I 2 | - 2 5 9 VK-1.2 Tect
g depeHIHaTHEHOM
BUJIC
5 5 TermnonepeHoc 2 - 2 5 9 YK-1.2 Tect
YK-1.2 Otuer no 1abopaTopHOi
6 6 YncneHHbIe METOBI 4 - 6 15 25 VK21 pabore
MogenpoBaHue o
7 7 (buznueckux mnoseit B 2 - 18 18 38 YK-2.1 Oruer o nadopatoproii
pabore
nporpamme Elcut
8 8 AJbTepHaTHUBHBIC 1 ) ) 5 6 YK-2.1 Pedpepar
MPOrpaMMHBIE MTAKEThI
3aueT/79K3aMeH - - - 00 00 - -
Uroro: | 16 - 32 60 108 - -

5.2. Coneprxkanue JUCHUIUTMHBI/ MOIYJIS.

5.2.1. ComeprkaHue pa3aenoB IUCIUTUTHHB/MOAYIS (AUIaKTUUECKHE €AMHHULIBI).

Pasnen 1. «Bgedenue». Pomb n Mecto MoaenupoBaHHsA (U3MYECKHX IPOLIECCOB B MPOESKTUPOBAHUU

W3JICTUN U IMPOLECCOB B IIPOU3BOACTBE.

Paznen 2. «Onemenmor meopuu nonsy. IloHsITHE TTONA KaK MaTeMaTndeckoro oobekTa. CKausipHOE TToJIe.
Bekroprnoe mone. Tenzopnoe mone. IloBepxHocTHble uHTerpainsl. Omneparopel ['amunbroHa u Jlammaca.
I'pamuent, porop, quBepreHuus. Lupkymsius BekTopHoro nods, popmyina Ctokca. [IoTok BEKTOpHOTO MO,
dopmyna Octporpaackoro-lI'aycca. YUacTHble ciydad BBIPOKACHUS TPEXMEPHOW MOJETU B IUIOCKYIO WU
O0CECUMMETPHUYHYIO.

Pasnen 3. «Vpasuenus meopuu ynpyeocmuy». Tenzopsl nedopmarmii u HampspbkeHui. 3akoH ['yka.
Mopnyns FOura, Mmoayns cisura, koadduiment Ilyaccona, mapamerpsl Jlame.

Paznen 4. «Vpasuenus Maxkceenna 6 ummezpanvHom u oughgepenyuanrviom eudey. DuUMUECKHE
BEJIMYMHBI, OTMUCHIBAIOIINE IEKTPOMArHUTHOE moJie. Teopembl o rupkyssinun 1 Octporpazckoro-Iaycca s
AIIEKTPUYIECKOT0 ¥ MAarHUTHOTO TOJieH. MartepraibHble YpaBHEHHS. DJIEKTPOCTATHYECKOE B3aUMOJICHCTBUE,




MAarHuToCTaTu4cCKOEC BBaHMOHGﬁCTBHG, 3aKOH OMa, OJICKTPOMAIrHUTHAaA HWHAYKIHWA W TOK CMCIICHUA B
CTPYKTyp€ ypaBHEeHU MakcBesia.

Pasnen 5. «Tennonepenoc». TemmeparypHoe 1ioie. YpaBHEHHE TeEIUIOBOro OanaHca. ['pagweHT
TEMIIepaTypbl, TEIIOBOM MOTOK. 3akoH Dypbe. Koaddumment termonpoBogHoctu. JuddepeHnmansHoe
ypaBHEHHUE TEIJIONPOBOAHOCTH. TeII0eMKOCTb, TEMIEPATyPOIIPOBOAHOCTb.

Pa3znen 6. «Hucnennvie memoowr». OCHOBHBIE CBEJICHUSI O METOJAX KOHEUHBIX 3JIEMEHTOB, PA3HOCTEN U
oobemoB. CeTkn W ceTouHble (QYHKIMHU. ['paHuuHBle W HayajbHBIC YCIOBUS. MeETObl anmpOKCUMAIN
ornepatopoB. [lormHOMMaNBHAS anmpokcuManusa U UHTepnoaya. CXOAUMOCTh U YyCTOMYMBOCTD AJITOPUTMA.
I'pannunble ¥ HaYaIbHBIC YCIOBHA. Bepuukanus pe3yabTaToB YUCICHHOTO MOJCITHPOBAHUSL.

Paznen 7. «Mooenuposanue ¢husuueckux noneu 6 npoepamme Elcuty. Unrepdeiic nporpammer Elcut.
O030p OCHOBHBIX THIMOB 331a4. Onucanue 3amaun. CTpykTypa 0aszpl naHHbIX 3amaud. Co3gaHue 3a/1ayu.
Onucanue reomerpun 3anaun. Co3pgaHue reomerpuueckod Moaenu. [IpuBsi3ka METOK K Ie€OMETPUYECKHUM
obbekTam. [luckperuzarus obmactu. OOMEH JaHHBIMU C JPYTUMHU IporpaMMamu. BBoj mapaMmeTpoB 3a/1auu.
BBon CcBOMCTB MarepuanoB U I'paHWYHBIX ycioBUM. BBoa cBOHCTB MeTkH. CXeMbl 3JEKTPUUECKHUX LIEHEH.
AHanu3 pe3ynbTaToB pemieHus. opMupoBaHUE KapTUHBI MOJII HA SKpaHe. JIOKaIbHBIM M MHTErpabHbINA
KaJIBKYJSATOP. AHaIM3 MPUCOCAMHEHHOW SJIEKTPUYECKON 1eny. Macrep BBIYMCICHHS MapaMmeTpoB. BbeIBoj
pesynbTaroB pacuera mnons. Hancrpoiiku. LabelMover. [Mapmonunyeckuit anamms. WMmopt 3cku3oB
SolidWorks.  Berumcnenne  9acTHYHBIX — eMKocTeil.  [IporpammupoBanume  HaaCTpoek.  Perienue
MyJIbTU(GUINUECKHUX 3314 U 33724 ONTUMH3ALINH.

Pasnen 8. «Anvmepramuenvie npocpammuble nakemvl MoOeaupoéamusi @uzuyeckux 3zaoau». ANSYS,
COMSOL Multiphysics, Solidworks Simulation, OPERA, CST Studio Suite, JMag, Altair Flux, Simcenter
MAGNET. Pemraemsbie 3amaun. CpaBHEHHE.

5.2.2. CoaepxaHue AUCUUIUTMHBI/MOIYIIS 110 BUJIaM YYE€OHBIX 3aHSTHH.

JlekninoHHbBIE 3aHATHSA
Tabmuma 5.2.1

w/nu | gucruim| OdO 300 0390

Howmep O0mBewMm, vac.
pasnena

Tema nexuu

HWHBI

Ponp 1 mecto MOACINPOBaHUA (1)I/ISI/I‘ICCKI/IX IpoHeccoB B NPOCKTUPOBAHUUN
I/ISI[GJ'II/Iﬁ U MPOIECCOB B IIPOU3BOACTBE

1,8 2 - - Ansys, COMSOL Multiphysics, Solidworks Simulation, OPERA, CST
Studio Suite, JMag, Altair Flux, Simcenter MAGNET. Pemaemsle 3amaun.
CpaBHeHue.

[ToHsTHE TTOJIA KaK MaTeMaTU4ecKoro o0bekTa. CraysipHoe moJie. BekropHoe
mone. Tem3oproe moise. IloBepxHocTHBIe wmHTerpansl. OmepaTopsl
I'amunprona u Jlammaca. I'paguent, porop, auBepreHuus. Llupkymsius
BeKkTOopHOTO oA, Gopmyna Crokca. ITorox BekTopHOrO TONA, (Gopmyna
Octporpanckoro-I'aycca. YacTHele cayd4an BBIPOXKICHHA TPEXMEPHOU
MOJIEJIH B INTOCKYIO MJIM OCECHMMETPHUYHYIO.

Tenzops! nedopmaruii 1 HanpspkeHuid. 3akoH ['yka. Moayns FOHra, monyns
caura, koo dunmenr Ilyaccona, napamerps Jlame.

®uznyeckue BEITUUHMHBI, ONMUCHIBAIOUINE JIEKTpOMarHuTHoe mnoje. Teopembl
o uupkyimsiuun U Octporpaackoro-I'aycca st 3JI€KTpUYECKOro U
MarHUTHOTO ToJied. MarepuanbHble ypaBHEHUS. DJEKTPOCTAaTHUECKOE
B3aMMOJENCTBUE, MAarHUTOCTATHYECKOE B3amMojckcTBrue, 3akoH Owma,
AIEKTPOMArHUTHAS WHAYKIUS W TOK CMEIIEHUS B CTPYKTYpE ypaBHEHWH
MakcBenna.

TemmneparypHoe 1osie. YpaBHEHHE TemwioBoro OamaHnca. ['pamueHT
5 2 - - TeMIIepaTypbl, TeIUIOBOW  mOTOK. 3akoH Dypre. Koaddumment
TeIIoNpoBoAHOCTH. JuddepeHnuanpHoe ypaBHEHHE TEIUIONPOBOIHOCTH.




TGHHOCMKOCTL, TEMIICPATYPOIIPOBOAHOCTD.

OCHOBHBIE CBEJECHHS O METOJaX KOHEUHBIX OJJIEMEHTOB, pa3sHOCTEH W
00peMoB. CeTku u ceTouHble (PYHKIMH. ['paHNYHBIE W HAYAIFHBIE YCIIOBHSL.

6 6 2 - -
MerTob! ampokcUManuy oneparopoB. [lommHOMuanbHas anMpOKCHMANNs |
WHTEPIOIALISL.

7 6 2 CXomuMOCTh W YCTOMYMBOCTH anroputMa. ['paHWdYHBIE W HadalbHBIC

ycnoBusl. Bepudukaiys pe3yabTaToB YUCICHHOTO MOJSINPOBAHMSL.

- - Wntepdeiic nporpammer Elcut. O630p OCHOBHBIX THITOB 3amad. OmmcaHue
3amaun. CtpykTypa 0a3pl maHHBIX 3amaun. Co3manume 3amaun. OmmcaHue
reomeTpu 3afaun. Co3nanue reomerpuueckoil Moaenu. [IpuBs3ka MeTOK K
reomMerpudeckuM oObvekTaM. [luckperusanust obmactu. OOMeH DaHHBIMH C
JpyrMMH TporpamMMmamu. BBox mapamerpoB 3amaud. BBox cBoiicTB
MaTepuasoB W TPaHWYHBIX YycloBWil. BBoxm cBolictB MeTku. Cxembl
8 7 2 NEeKTPUYECKUX Lene. AHanu3 pe3ynbTaToB pemieHus. DopMHpoBaHHE
KapTUHBI TOJS Ha dKpaHe. JIOKanbHBIH M WHTErpalbHBIA KaJbKYJSATOP.
AHanu3 NPUCOENMHEHHOM »JJIEeKTpUYecKOd wuenu. MacTtep BBIUHCIECHUA
mapameTpoB. BriBox pesynmpTaToB pacdera moinsa. Haxcrpoiiku. LabelMover.
lapmonmueckuit amamm3. Wmmopt sckuzoB  SolidWorks. Brraucienue
yacTHYHbIX ~ eMkocteil.  IIporpammmpoBanme  HazacTpoek.  Pemenue
MyJIbTU(PHU3NIECKUX 3a/1a49 ¥ 33724 ONTHMHU3AIHH.

Hroro: 16 - -

IIpakTryecKkue 3aHATHA
«[IpakTudeckue 3aHATHS YI€OHBIM IUIAHOM HE MPETYCMOTPEHBD)

JlaGopaTopHbie paboThI

Tabnmua 5.2.2
. Howmep O0mweMm, Jac.
o paznena 0DO 300 0300 HanmenoBanue 1abopaTopHoi pabOThI
JIICHUIITHHBI

1 2 2 - - DJIeMEHTHI TEOPUH TIOJISI

2 3 2 - - YpaBHEHUs TEOPUH YIIPYTOCTH

3 4 2 - - YpaBHeHus Makcsenna

4 5 2 - - YpaBHEHUS TeIionepeHoca

5 6 6 - - COCTaBHerIe YHCJIEHHBIX aJITOPUTMOB pacyera WHTErpajbHbIX

BBIPAKECHUH

6 7 2 - - Nsyuenne unrepdeiica mporpammsr Elcut

7 7 2 - - Pacnipenenenne ynpyrux HampspkeHHH Tella MPOCTON (hOpMBI
8 7 2 - - Konnencarop nepeMeHHONH eMKOCTH

9 7 2 - - PacrnpenencHue 3JeKTPUIECKOr0 TOKa B MPOBOIHUKE

10 7 2 - - PacueT MarHUTHOTO IOJIS OCTOSIHHBIX, TAPMOHHYECKHUX U

HECTallMOHAPHBIX TOKOB

11 7 2 - - Pacyer TemioBoro moss Texa mpocToii GopMer

12 7 2 - - Harpes nnnnaapa u MexaHHYECKHE HAIPSIKSHUS

13 7 4 - - 3ammTa OT4ETOB

Uroro: 32 - -
CamocrosiTesibHast padoTa CTy/AeHTa
Tabmauma 5.2.3

Ne Howmep paznena OOnem, yac.

Tema Bug CPC

n/m JUCUHIIIAHBI 0D0 300 0300

- - Poub 1 MecTO YnCIICHHBIX
1 1 2 METOJIOB B Hayke U TexHuke (1o | Hammcanue pedepara
obJactsim)




BeinonneHnue THIIOBOTO
2 2 3 Pernienne 3amad 1o TCOPHUHU OIS
pacueTa
3 2 2 Tect «Teopust moms» TectupoBanue
IToaroroBka k
4 3 5 YpaBHEHUS TEOPHH YIIPYTOCTH TECTHPOBAHHIO/
TecTupoBaHue
I1
5 4 5 VYpaBHenust MakcBenia OAIrOTOBKA K
tectupoBanuio/ Te
IToaroroBka k
6 5 YpaBHeHUs TerionepeHoca A
tectupoBanuio/ Te
6 [Moaroroska k
7 5 CocTaBlieHHE YUCICHHBIX .
nabopaTopHoii padoTe
aNTOPUTMOB pacyera
6 . OdopmiteHne oTuera 1o
8 10 HHTETPaJIbHBIX BBIPaKEHNUH .
nabopaTopHoii padoTe
9 7 6 IToaroroBka k
MopgempoBaaue HIBIICCKIX 1a0opaTopHBIM paboTam
10 7 12 nionieid B mporpamme Elcut OdopmiieHue oTuera 1o
n1abopaTOpHBIM paboTamM
[TakeTbl YUCICHHOTO
11 8 5 MOJICITUPOBAHUS (PU3HUCCKIX Hanwucanue pedepara
noJsien
HUroro: 60
5.2.3. [IlpenogaBanue AUCHMILIMHBI BEAETCA C NPUMEHEHUEM CJENYIOIIMX BHI0B 00pa30BaTEIbHbBIX
TEXHOJIOTUI:
— Bm3yanm3auusa ydeOHoro marepuaia B Power Point B nuamoroBoMm pexxume (JEKIHOHHBIC
3aHATHSN);

—  mpakThueckas paboTa B MaJbIX Tpynmnax (JabopaTopHbie pabOThI).

6. TemaTHKa KypcOBBIX pad0T/IPOEKTOB

KypcoBbie paboThl/pOEeKThl yUeOHBIM IUIAHOM HE MPETYCMOTPEHBI

7. KoHTpoabHbIe padoThI

KoHnTposibHbie paboThl y4eOHBIM IJIAHOM HE IPETYCMOTPEHBI

8. OueHka pe3yJibTATOB OCBOCHHS TMCIHUIIUHBI/MOTYJIS

8.1. Kputepuu onieHHBaHUs CTENEHU MOJTHOTHI M Ka4€CTBA OCBOCHUSI KOMIIETEHIINI B COOTBETCTBHU C
MJIAHUPYEMBIMHU pPe3yJibTaTaMu 00ydeHusl mpuBeaeHb! B [Ipunoxennn 1.
8.2. PeriTmHTOBas cHCTEMa OIICHHMBAHUS CTEIIEHW IMOMHOTHI M KadecTBa OCBOECHHS KOMIICTECHITMH
oOyyaromuxcs ouHoU (opMbl 00ydeHHUs pesicTaBieHa B Tadnuue 8.1.

Tabnuna 8.1
. KomnuectBo
Ne ni/m Bunsr MepornpusiTiii B paMKax TEKyIIero KOHTPOJIIs 5
aJIJIOB
1 Texymas arrecranus
1 Pedepar «Posb 1 MECTO YMCIICHHBIX METOJIOB B HAYKE U TEXHUKE) 5
2 Brimonaenue TunoBoro pacuera «Teopus moJis 5
3 Tect «Teopust moms» 5
4 Tect «YpaBHEHMs TEOPUU YIIPYTOCTU B




\ NTOI'O 3a nepBy10 TEKYIIYIO aTTECTAIHIO 20

2 TeKyIasi aTTeCTalus

9) Tect «YpaBHenus: Makcaesiay 5)
6 Tect «YpaBHEHUs TEIIONPOBOJIHOCTHY B
7 Beimonnenue wu 3ammra ﬂa60pavTopH01?1 pabotbl «YUCIEHHBIE aITOPUTMBI 10
pacuera MHTETPaJIbHBIX BhIPAKCHUI
8 Pedepart «IlakeTsl mporpamMm YMCIEHHOTO MOJICIIUPOBAHMSI 5)
NTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIMIO 25
3 TeKkyIias aTTecTalus
9 Brinonaenue u 3amnura 1aboparopHoit padotsl «MaTepdeiic Elcuty 5
10 Bemmonnenne u 3amuTa JabopaTopHOil paboTel «Pacmpenenenue ynpyrux 5
HaNpsHKCHUH TeJa MPOCTOH GOpMBI»
1 Brimonnenne u 3ammra nmabopaTtopHoi padboThl «KoHIaeHcaTOp MepeMEeHHOM 10
E€MKOCTH
12 Bommonnenne w 3ammra  nabopatopHoi  pabotel  «Pacmpenenenue 5
ANEKTPUYECKOTO TOKA B TPOBOJTHUKEY
13 Boimonnenue u 3ammra naboparopHoil paboTel «PacueT MarHMUTHOTO MO 10
MTOCTOSIHHBIX, TAPMOHUYECKHUX M HECTALIMOHAPHBIX TOKOB)
14 Brimonnenue u 3ammra 1abopatopHolt paboTsl «Pacuer TermoBoro mois Tena 5
pOCTOi POpPMBI»
15 Bemonnenne u 3ammra  jabopatopHoil  pabotel  «HarpeB mmmuHApa H 15
MEXaHUYECKHUE HAIPSKEHUSD
HNTOI'O 3a TpeThI0 TEKYLIYIO aTTECTAIUIO 55
BCET'O 100

9. VYuedHo-MeTOoaAMYECKOEe M HHPOPMALMOHHOE O0ecTiedeHHe TUCIUTLTNHBI/ MOy IS
9.1. IlepedyeHp peKoMeHTyeMOH IUTepaTypsl npeacrasieH B [Ipunoxennn 2.
9.2. CoBpemeHHbIE TpO(hecCuOHATIbHBIE 0a3bl TaHHBIX M MHPOPMAIIOHHBIE CIIPABOYHBIE CUCTEMBI.
- Cob6ctBennas nonHorekcToBast 6aza (IT6J]) BUK TUY http://elib.tyuiu.ru/
- Hayuno-texnuueckass Oubmuoreku ®I'BOY BO PI'Y Hedptu wu raza (HUY) um. UM.
I'yoxuna http://elib.gubkin.ru/
- Hayuno-texuuueckas oudanoreka ®I'6OY BITO YI'HTY http://bibl.rusoil.net
- Hayuno-texuuueckass  Oubmanoreka @OI'BOY BIIO  «YXTHHCKHMI  TocyaapCTBEHHBIH
TexHuueckuii yausepcuret» http://lib.ugtu.net/books
- baza nannbix KoHcyneTanT «OnekTpoHHas Onbnmnoreka TexHuaeckoro BY3a»
- DnekTpoHHo-0uOMMoTeuHas cuctema IPRbookshttp://www.iprbookshop.ru/
- 00O «M3narenscTBo JIAHDY http://e.lanbook.com
- 000 «DneKTpOHHOE U3IATEITHCTBO FOPAMT» www.biblio-online.ru»
- OnekTpoHHO-OMOMMoTeyHas cucrema elibraryhttp://elibrary.ru/
- DnexkTponno-6ubMoTeuHast cuctema BOOK.ru https://www.book.ru

9.3. JlumeH3nOHHOE W CBOOOJHO paCIpOCTpaHsEeMOEe MPOTpaMMHOE OOecrleueHne, B T.4.
OTEUECTBEHHOI'0 MPOU3BO/ICTBA

MicrosoftWindows;

MicrosoftOfficeProfessional

ELCUT Ilpodeccuonansubiii (1 muuensus Ha 10 pabouynx 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. MartepuajibHO-TEXHHYECKOE ofecredeHue TUCHUTLTUHBI/ MOy s

HOMCH_IGHI/IH a1 OpOBEACHHA BCEX BHIOB pa60TbI, npeaAyCMOTPECHHBIX y‘le6HHM IIJIaHOM,

YKOMIUIEKTOBaHbI HEOOXOIMMBIM 000PYIOBAaHHEM U TEXHHYECKUMU CPEICTBAMU O0yUESHUSI.
Taomuua 10.1

[lepeveHb TEXHUYECKUX CPEACTB 00yUeHUS,
HEOOXOIUMBIX JIJIS OCBOSHUS TUCIIUTUTHHBI
(meMoHCTpaImoOHHOE 000PYI0BAHHE)

[lepeuyenb 00opya0BaHUs, HEOOXOUMOTO IS

Ne i/t
OCBOEHUS QUCIUATLIUHBI

y‘leGHaﬁ ayauTopus JJis MPOBCACHUA 3aHATUHI JICKOHMOHHOTI'O THIIA; KYPCOBOI'O IIPOCKTUPOBAHUA
(BBITIOJIHEHUS KYPCOBBIX Pa0OT); TPYNIOBBIX U HHAUBUAYAJIbHBIX KOHCYIbTAINI; TEKYIIETO
KOHTPOJISL U IPOMEKYTOYHOM aTTECTAllU
r. Tiomens, yia. 50 ger Oxkradps, a. 38, aya. 332
VY4eOHast MeOelb: CTOIIBI, CTYIIbS, TOCKA Kowmmerotep B komruiekTe- 1 mT., sKpaH,
MeEJIOBasl. POEKTOP, aKyCTHUECKasl CUCTEMA
VY4ueOHast ayTUTOPHS IS IPOBEICHUS 3aHITUI CEMUHAPCKOTO THUTA (JTa00OPaTOPHBIX 3aHITUN).
YyeOHnas mabopatopusi GU3HMUECKUX METOAO0B HEPA3PYIIAIOIIETO KOHTPOJIS
r. Tiomenb, yia. 50 getr OxTs0ps, a. 38, aya. 322

Komnbrorep B komruiekte -11 mt, mpoekTop,
9KpaH, TeneBu3op LG, nokymeHT-kamepa,
[TpoexTop Epson EB-95

YueOHas MeOesb: CTOIbI YUCHUYCCKHC,
KOMITIBIOTCPHBIC CTOJIbI, MAapKCPHasA JOCKa

11. Meroanueckue ykazanus no opranusanuu CPC
11.1. Meroauueckre yka3aHMs IO MOJATOTOBKE K MPAKTHMYECKUM, JIAOOPATOPHBIM 3aHATHUSM.
UucnenHoe wMmojenupoBaHue ¢uznyeckux nojedl. MeTtoauueckue yka3zaHuUs IS BBIIOJHEHUS
1a00paTOPHBIX PadOT.
11.2. MeTtoauueckue yKa3aHHsl 10 OPraHU3alliy CaMOCTOSITENIbHOM pabOTHI.
YucneHHoe MonenupoBaHue (GHU3UMUECKUX TMosiell. MeToauueckue yKa3aHus Uil CaMOCTOSTENIbHOU

paboTHI.
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HanpasnerHocTs: TexHOIOTHA 1 OpraHU3aIHsl PECTOPAHHOTO Aeia

Kox Kox, Kon 1 HanmeHnoBanue Kpurepun onieHnBaHus pe3yIbTaTOB 00yYESHUS
HaNMCHOBAHUE pe3ynbpTata o0ydeHus 1mo
KOMITETEHIINN
NIK JUCHIUTUTAHE (MOIYIIIO) 1-2 3 4 5
CsobomHO
He moxer Ha3BaTh YacTudHO 3HaeT 3HaeT 6a30BbIe
3HaTh: 31 OCHOBBI OPHUEHTUPYETCS B
MaTeMaTHYECKHE U OCHOBBI YHCIICHHBIX OCHOBBI YHCIICHHBIX
YHCJICHHBIX METO/IOB YHCIIEHHBIX METOAAX,
(hu3MUEeCcKre OCHOBAHMUS, METOJIOB METOJIOB
MOJICTIMPOBAHMUS TIOJIS M UX MOXET MePevnCIIUTh
JIe)Kale B OCHOBE MO/JICTIMPOBAHMS MOJIST | MOAEIUPOBAHUS
BUJIBI - Y MOSICHUTB MX
VK-1 YHUCIICHHBIX METOI0B U UX BUJBI rosei
: CYIIHOCTb
Criocoben VK-1.2 VYMeTh: Y1 BRIIOTHATE
OCYILIECTBIIATh o MoxeT BBINIOJIHUTD Brimonuser
Y1 Cucremarmsupyer # npeoOpa3oBaHue
TIOWCK, B nuddepeHuanbHbIX npeoOpa3oBaHus BerinonHsieT 6a30Bbie | mpeoOpa3oBaHUe
KPUTHUYECKUIA aEaﬂHSI/I or ypaBHEHHI, He ymeer npeobpasoBath npocTeiime mpeoOpa3oBaHus nuddepeHInaTbHbIX
aHamu3 ulo o MEZHIO OTIHCBIBAIOITUX muddepeHnnansHbIE npeoOpa3oBaHus mudepeHnaIbHbIX | YpaBHEHHH B
CHHTE3 o peHH © ’ s ¢usnyeckoe mnosie, B YpaBHCHHS B Pa3HOCTHBIC muddepeHIMaNBHBIX | ypaBHEHHH B pa3HOCTHBIE
uH(pOpMaLUH, a3£x Y Pa3sHOCTHBIC COOTHOIICHHUS | COOTHOLICHUS YpaBHEHHH B Pa3HOCTHBIE COOTHOIICHHUS.
IIPUMEHATH p I IIOCTPOCHUA pa3HOCTHbBIE COOTHOILIEHUS MokeT npeIoKUTh
o HCTOYHHKOB, B
CHCTEMHBIN COOTBETCTBII d HNOCIEAYOmMuUX COOTHOIIEHHUS BapHaHTHI
nogxon I 5 ITOPUTMOB
perenns Iziozzi}:;ﬂzdazaqn " Crpount 0JI0K-CXEMBI
NOCTABIEHHbIX | ITOPUTMOB pacyeTa
3aja4 Bnaners: B1 HaBeIKamMu He umeer HaBBIKOB MoxeTt noyen. Moxet
Crtpourt 6JI0K-CXeMBI
MOCTPOCHUS OJIOK-CXEM MOCTPOEHHUSI OJIOK-CXeM BOCIIPOM3BECTH BBIOpaTh
ITOPUTMOB pacyera .
ITOPUTMOB pacyeTa ITOPUTMOB pacyera CTaH/IapTHBIE OJIOK- Honeit ONITHUMAJIBHBIH
¢buznyeckux mnosei (bu3HUeCKHX TOITeH CXEMBI aJITOPUTMOB ' BapHaHT
OTHOCHTEIILHO
3aJJaHHBIX KPUTEPHEB.




Kon,

KOZI 1 HAMMCHOBAHUC

Kpurepun orieHnBaHMs pe3yabTaTOB 00ydEeHUS

Ko,
A HaMMEHOBaHUE pe3yibTata O0y4eHus 1Mo
KOMITETEHI[UH
UK JTUCHUIUTAHE (MOJTYJIIO) 1-2 3 4 5
3HaeT NPUHLIUIBI
(dopmupoBaHus
MOJIEIIN 3aJa4u 1
MosxeT nepeqrcauT 3aJJaHNs HadaIbHBIX B
3HaeT 0a30BbIC N
3HaTh: 31 NPUHIUIIBL He 3HaeT npuHIMIIEL IIPUHLIMIIBI T — TPAaHUYHBIX YCIOBUU.
(hopMHpOBaHUS MOJIETH (hopMupOBaHUS MOJIETH dbopMupoBaHus q)% I—— MoskeT mokasartb
VK2 3a/1a44 U KOPPEKTHOTO 3a/1a41 M KOPPEKTHOTO Mozenau 3agaun. He MOE CJII/II)3aﬂa‘-II/I u BaXKHOCTH
3alaHUsT HAYaJIbHBIX U 3aJIaHUsI HAYAJIbHBIX U 3HACT NPUHIMIIBI TIPaBHIILHOTO
Crocoben o . 3aJIaHNs HadaJlbHBIX 1
TpaHUYHBIX yCJIOBUU TPaHUYHBIX YCIIOBUH 3aJlaHus HavyaJIbHBIX U o 3aJIaHUs HAaYaJIbHBIX U
ONpEAEIsATh . TPaHUYHBIX YCIOBUN .
TPaHUYHBIX YCIOBUH TPAaHUYHBIX YCIOBUM
Kpyr 3agad B
JUTSI TIOJTYYeHHUS
pamKax VYK-2.1. IlpoBoaur
. KOPPEKTHOTO
MOCTaBJICHHON |aHaIu3
. peleHus
LIeJIH M |IIOCTaBJICHHOM IIEIH
BEIOUPATH i bopmymupyet Y Vi CBobogHo
P PMYJTHPY! METb: ¢opmup OBath ®dopmupyeT Mozienb B | (HOpPMHUPYET MOJECIH B
ONTUMAaJIbHBIE | COBOKYITHOCTD MOJIeTIb B TIPOrPAMMHO N .
MoskeT MIPOrpaMMHOM cpefie TIPOTrpaMMHOM cpene
CIOCOOBI WX |B3aMMOCBSI3AHHBIX | Cpejie YHCICHHOTO He ymeer ¢popmupoBats
. chopMupOBaThH YHCJIICHHOTO YHCICHHOTO
pelieHus, 3a1a4, KOTOpPBIE MOJEIHPOBAHUS, B TOM MOJIENTb B TIPOTPaMMHOMN
TEOMETPUIO MOJIENH, MOJETUPOBAHUS AJIS MOJENUpPOBaHUs, B
HCXOS u3 | HE0OXO0IUMO YHCIie CUCTEMY cpene .
. 3aJaTh CBOMCTBA 3aJITaHHOT'O THIIa TOM YHUCJIE CUCTEMY
JCHUCTBYIOIIUX | PEIINTh TUIS ee| B3aMMOCB3aHHBIX
o 3aJ1a9H B3aMMOCBSI3aHHBIX
MPaBOBBIX JOOCTHOKCHHUS. MOJCICH o
MOJIeIIeH
HOPM,
Bnaneer 6a30BbIMH
HMEIOIIMXCS
pecypcoB  u B BI Bnageer HaBbIKaMu HaBbIKaMU CB0OOOTHO CTPOUT
. NaAeTh. HaBbIKAMH He Bnageet HaBBIKAMU MMOCTPOCHUS MTOCTPOCHHUS YKCIIEHHBIE MOJCIN
OTpaHUICHIHN IOCTPOCHHUS YUCIECHHOU o o o
MOCTPOCHUS YUCIEHHOM MPOCTEHTIINX YUCIIEHHOH MOeau (hU3UIECKOTro MoJIs.
MoJieNn (PU3UIECKOTO .
MOieNH (PU3UIECKOTO MOJIs, MoJIele (U3UIECKOTO MOJIs, AHanusupyet
0JIs1, IPEJCTABJICHUS U
MpeICTaBICHIS U aHAIHN3a (bu3nIeCcKoTo MoJsl. MIpeICTaBICHUS U pe3ynbTaThl

aHaJIM3a Pe3y/bTaToB,
criocodamu BepuQuKauu
pe3yIbTaToB

Pe3yNbTaTOB, CIIOCO0aMM
BepUHKALUK PE3YIHTATOB

He moxer nath
aHaJIM3 pe3ybTaToOB
MOJEITUPOBAHUSL.

aHaJM3a pe3ysbTaToB,
crocobamu
BepuduKaun
pE3yJIbTaTOB

MOJICJIMPOBAHUS U
CIIOCOOEH BBIMOIHHUTh
WX BepU(PHUKALINIO
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KAPTA
00ecre4eHHOCTH M CUMIIMHBI y4eOHOM U Y4eOHO-MeToAuYeCKOi JTUTepaTypoi

Hanpasnenue noarotoBku 19.03.04 TexHOMOruMst NpOIyKIUH U OpraHU3anus 00IIECTBEHHOTO MUTaHUs
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A

Ne
n/mn

HasBanue yye6Horo, yue6Ho-
METOJUYECKOTO M3IaHMs,
aBTOp, U3JATENLCTBO, BUL

M31aHUs, IO U3JaHUs

KonuyecTso
9K3eMILUIPOB
B BUK

KoHTHHreHT
obyyarommxcs,
UCTIONB3YIOIIMX

yKa3aHHYIO

JIUTepaTypy

Ob6ecrneyeHHOCTh
o0y4aroLmxcs
JINTEPaTypOH,

%

Hanuune
3JIEKTPOHHOTO
BapuaHTa B OBC
(+-)

Bonkos, E. A. UYucnensasle
MeToasl : y4eOHOoe mocobue /
E. A. Bonkos. - 6-¢ u3z., crep.
- Canxkr-IlerepOypr : Jlaus,
2021. - 252 c¢. - URL:
https://e.lanbook.com/book/16
7179. - Pexxum pocryma: aias
aBTOop. nonw3oparenei. - OBC
"JlaHp".

OP*

60

100

Cnabuos, B. JI. YwucneHHble
MeToasl : ywyebuuk / B. /I
Cna6HoB. - CaHkT-Iletep6ypr
: Jlans, 2020. - 392 c. - URL:
https://e.lanbook.com/book/13
3925. - PexxuM pocryna: s
aBTop. nosb3oBaTenei. - D5C
"JlaHp".

OP*

60

100

Jy6koB, M. B.
MonenupoBanue (GpU3HMYECKUX
NpOLIECCOB B
3JIEKTPOMArHUTHBIX TOJISAX
yuebHOe mocobue / M. B.
Hyb6kos, W. TI'. BecHoB. -
Pszanb : PI'PTYVY, 2019. - 60 c.
- URL:
https://e.lanbook.com/book/16
8312. - Pexxum noctyna: mis
aBTOp. noae3oBareneit. - O6C
"Jlanp".

Sp*

60

100

SuoB, C. HW. VpaBHeHus
MaTeMaTH4eckoi  (U3MKH
y4eOHO-MEeTOANYECKOe
nocobue / C. U. SHoB. —
Bapnayn : AntI'TTY, 2019. —
81 c.— TexkcT :
3JIEKTPOHHBIH // Jlanb
3JIEKTPOHHO-6MONHOTEYHAs
cUcTeMa. URL:
https://e.lanbook.com/book/13
9183— Pexxum pocryna: mis
aBTOPM3. MOJIb30BATENIEH.
Ckornuposarts B 6ydep

9P*

60

100

Mycrelikuc, A. W. YucneHHoe
peLeHue 3amay
TEIUIONPOBOJHOCTH : y4yeGHoe
nocobue / A. Y. Mycrelikuc,
JI. TI. IOnakoB. — CaHkT-
[TerepGypr : BI'TY "Boenmex"
um. 1.®d. Veruuosa, 2018. —
41 c.— TexcT :

Dp*

60

100




9NEeKTPOHHBIN //  JlaHb
3NIEKTPOHHO-OUOIMOTEYHAS

CcUCTEMA. — URL:
https://e.lanbook.com/book/12
2077

AHppees, B. K.
MaremaTtnyeckue MOJIEJIH

MEXaHUKH CIUIOLUHBIX Cpex :
ydebHoe mocobue / B. K.
Anppees. — CaHkT-
ITetepOypr : Jlans, 2021. —
240 c. — ISBN 978-5-8114- op* 60
1998-2. — Texer:
JNIEKTPOHHBIN //  JlaHb
3JIEKTPOHHO-0UOIHOTEYHAS
cucreMa. — URL:
https://e.lanbook.com/book/16
8854

100

Benopa, . M. Teopus mons.
MareMaTHyecKuii  aHaIN3
y4eOHO-MEeTOIMIeCKOe
nocobue / Y. M. Benosa, T. A.
MaHaeHKOBa, B. M.
Keccenbman. — Mocksa
PTY MHPDA, 2020. — 68 ) 60
c.— TeKCT : 31eKTPOHHBI //
Jlanp . 3JIEKTPOHHO-
6ubnuoreynas cucrema. —
URL:
https://e.lanbook.com/book/17
1438

100

Oxop3uH, B. A.

ITpuknagHas MaTematvka B
cucreme MATHCAD
yuebHOe mnocobue / B. A.
Oxop3uH. - 3-¢ u3n., crep. -
Cankr-Ilerepbypr : JlaHs, OP* 60
2021. - 352 ¢ - URL:
https://e.lanbook.com/book/16
7771. - Pexxum poctyna: s
aBTOp. mojb3oBateneit. - OBC
"Jlanp".

100

OP* — oeKTpOHHBIA pecypec IJIs aBTOp. IO
Karanor/OnexTporHyro 6ubmorexy TV http://wébirbis.tsogu.ru/
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JlonoJiHeHUsI 1 U3MEHEHUS
K padoueii nporpaMmme JUCUMIIJIMHBI (MOXYJIs1)

Ha 20 -20 y4eOHBIN TOJ

B pabouyto mporpaMMmy BHOCATCS CEIYIOIINE JOTOTHEHUS (M3MEHEHUS):

HOHOJ’IHCHI/IH U U3MCHCHU A BHECC!

JlononHeHus: (U3MEHEHUs) B pabouyro MporpaMMy PacCMOTPEHbI U OJOOpEHBI Ha 3acedaHuu Kadeapbl

[IpoTokoi oT « » 20 1. Ne .

3aBenyrouiuii kadeapoit N.O. Gamunusi._

COI''TACOBAHO:

3aBeAyrOmIHil BeITyCcKaromen kadgeapoii/
PykoBoauTh 00pa3oBaTebHON IPOTPaMMBI N.0. ®amunus._

« » 20 T.
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