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1. Ieaun u 3a1a4M 0CBOEHUS] TUCHHUILIMHBL/ MOTYJISA

HGJ'IB JUCHUIUIMHEBL pa3BUTh KOMIICTCHIIMHU YHUCJIICHHOI'O MOJACIIMPOBAHUSA (I)I/ISI/I‘-IGCKI/IX IIOJICH.

3amaun JUCHUILINHEL:

¢ H3YUUTH 0a3oBbIe I[I/I(b(bepeHL[I/IaﬂbHBIe W UHTCTPAJIbHBIC YPABHCHH, JICKAIIINC B OCHOBC OIMMCAHUSA
QJICKTPUYCCKUX, MArHUTHBIX, JICKTPOMAarduTHBIX, TCIUIOBBIX U YIIPYIUX HOJ'IGIZ;

¢ M3YUYUTb U OCBOUTH OCHOBBLI MCTOJOB KOHCYHBIX 3JICMCHTOB U KOHCYHBIX paSHOCTef/’I;

® OBJIAACTb MCTOJAaMHU PA3JIOKCHHUA I[I/I(b(l)epeHI_II/IaJ'IBHBIX ypaBHeHI/Iﬁ B BBIYMCIIMTEIIHLHBIN AJIropuT™M
® OCBOHUTH IPOTIrpaMMHBIC CPEAbl YHUCICHHOI'O MOACIUPOBAHNA (1)I/I3I/I‘ICCKI/IX TIOJICH.

2. Mecto nucunmuinabl B ctpykrype OIIOII BO

JIMCIMIUIMHA OTHOCUTCS K TUCHUILIMHAM OOIEYHUBEPCUTETCKOTO OJIOKA HJIEKTHBHBIX JAUCIUILUINH T10
temaruke "Lndpoas numwxenepus" 06g3arenapHOI yacT y4eOHOTO IIaHa.

Heo0xoauMbIMuU YCIIOBUSIMHE U711 OCBOSHHS AUCIMIUINHBI SIBIISTIOTCS:

3HAaHUE OCHOB TEOPUHM YIPYrOCTH, TEPMOJUHAMUKH M JJICKTPOJUHAMUKH, HHTETPAIBHOTO |
¢ GepeHInaNbHOT0 HCYUCIICHHST, TIPUHIUIIOB pA00ThI BEIYMCIUTENFHBIX AJITOPUTMOB.

YMEHUs

OIIepupOBAThH

(buznueckuMu

muddepeHnranbHble ypaBHEHUS
BIIQJICHUE HaBBIKAMH pPAOOTHl C KOMITBIOTEPHBIMU TPOTPaAaMMaMH YHCIIEHHOTO MOJICITUPOBAHUS,
METOJIaMHU aHaJIK3a MOJIyYECHHBIX PE3yJIbTaTOB U UX MPEACTABICHUSI.
ConeprkaHue TUCIHUILTAHBI SBISETCS JIOTUISCKUM TPOJJIOJDKEHUEM COJCPXKAHUS TUCIUIUIMH (pHU3UKa,
TeopeTHYecKasi MeXaHHKa, MaTeMaTHKa, IIU(POBast KyJbTypa U CIIY>KUT OCHOBOM JIJISl OCBOCHHUS TUCIUILIHH
[TpoekTHas nesTenbHOCTh, CHCTEMbI HCKYCCTBEHHOTO HHTEIIICKTA.

3aKOHAMU,

peuaTtb IIPOCTHIC HHTCIrpajIbHbIC n

3. Pe3yuabTarbl 00y4eHus: M0 JMCHUNIHHE

[Ipouecc n3yueHus: AMCUUILIIMHBI HAaNpaBiieH Ha (POPMHUPOBAHHUE CIACAYIOUIUX KOMIETEHIIHIHA:

Ta0muma 3.1

Kox n nanmenoBanue
KOMIIETCHIINH

Kox n nanmeHnoBanue
HWHJUKATOPOB JIOCTHXKEHUS
KOMITETEHIIUH

PesynpTatel 00yueHUs MO AUCIUIUINHE (MOIYIIIO)

YK-1 Crnocobex
OCYLIECTBJIATh KPUTUYECKUI

aHanu3 MPOOIEeMHBIX
CUTYaIuH Ha OCHOBE
CHCTEMHOTO MOAXO0Aa,
BbIpabaThIBaTh CTpaTeruio
HEeUCTBUI

VK-1.2 Omnpepensier
OIICHUBACT TPAKTHYCCKHUEC
IOCJIEICTBHAS  BO3MOXKHBIX
peLIeHN 3aJauH.

3HaTh: 31 OCHOBBI UUCIICHHBIX METOIOB MOICTUPOBAHUS MOJIS
Y UX BUJIBI

Ymers: V1 BbINOJHATH NpeoOpa3oBanue AudhepeHInanbHbIX
YpaBHEHHH, OIMCHIBAIOIINX (U3MUECKOE I10JIe, B PA3HOCTHBIE
COOTHOLIEHUS JIs IIOCTPOEHUS IOCIEAYIOIHUX aJITOPUTMOB

Bnaners: Bl HaBbIkaM# OCTPOCHHUS OJIOK-CXEM aJTOPUTMOB
pacyera (pu3MUECKUX MOJIeH

YK-2 Cnocoben ympaBisiTh
MPOEKTOM Ha BCEX 3Tarax ero
KHU3HEHHOTO 1MKJIa

VK-2.1. ®opmynupyer B
paMkax TIOCTaBJIEHHOM
e IpoeKTa
COBOKYITHOCTh
B3aMMOCBJ3aHHBIX 3aJa4,
00€eCIIeunBarOIINX ee
noctkerne. Onpexpensier
0XXHUJAEMBIE  PE3YJIbTAThI
peuIcHuA BBIICIICHHBIX
3aad.

3rare: 32 npuHOMIB! (OPMHUPOBAHHS MOJACITH 3a1a4Hd |
KOPPEKTHOTO 3a/1aHMSI HAaYaJIbHBIX U TPAHUYHBIX YCIIOBHH

Ymets: Y2 ¢GopMHpPOBAaTE MOJENB B NPOTPaMMHOHN Cpefe
YHCICHHOTO MOJEIHPOBAHHSA, B TOM UHCIIE CHCTEMY
B3aMMOCBSI3aHHBIX MOJelNeit

Brnagers: B2 HaBblkaMHM NOCTPOEHHSI YHCICHHONM MOJEIH
(bU3NYECKOTO TOJIs, MPEICTABIICHHUS U aHaJH3a Pe3yIbTaToOB,
criocobamu Bepu(UKaIUH Pe3yIbTaTOB




4, O0beM IUCHMIIINHBI

OOmumii 00beM TUCHMILIMHEBI COCTaBIIICT 3 3aUeTHRIX enunaui, 108 yacos.

Tabmuna 4.1.
AyInuTOpHBIE 3aHSTHSI/KOHTAKTHasl paboTa, vac. dopma
®dopma Kypc/ YAMTOP P CamocrosiTenbHas P N
IIpakTuueckue JlaGopatopHsle MIPOMEKYTOUHOU
00yueHHs ceMecTp Jlexuuun pabora, uac.
3aHATHS 3aHATHS aTTecTalluu
OYHast 2/4 16 0 32 60 3aueT

5. CTpyKTypa M cojiep:KaHue TUCIUIITHHBI

5.1. CtpyKTypa TUCITUTIIIUHBL.

oyHas popma o0yuenusi (OPO)

Tab6muma 5.1.1

CrpyKTypa TUCIUIUINHEI AyRHTOpHbIE
No TPYKTYpa JIHCIL 3aHATHUSA, Yac. CPC, |Bcero,
Kon UK O1eHOYHBIE CPEICTBA
n/n | Homep Haunmenosanue Jac. qac.
JL. Ip. | JIao6.
paszena pazjena
1 1 Beenenue 1 - - 2 3 YK-1.2 Pedepar
2 2 ICMEHTbI TOpHH 2 - 2 5 9 YK-1.2 TunoBoi# pacuer, TecT
HOJI
3 | 3 | YpasHemusTeopun 2 | - | 2| s 9 VK-1.2 Teer
YIIPYrOCTH
YpasHenus Makcsesuia
4 4 | BUHICTPAIDHOM H 2 | - | 2 5 9 VK-1.2 Tect
T epeHITHAITBHOM
BHZIC
5 5 TermmonepeHoc 2 - 2 5 9 YK-1.2 Tecr
YK-1.2 OtueT Mo 1abopaTopHO
6 6 YncneHHbIE METOIBI 4 6 15 25 VK21 paoTe
Monemuposarne Ortyer 1o 1abopaTopHOI
7 7 (hu3IIECKIX TONeH B 2 - 18 18 38 YK-2.1 patop
pabote
nporpamme Elcut
8 8 AJNbTepHATHBHEIC 1 ) ) 5 6 YK-2.1 Pedepar
HPOrpaMMHBIE TAKETHI
3ager/>K3aMeH - - - 00 00 - -
Hroro: | 16 - 32 60 108 - -

3aoynas popma odoyuenus (3P0) ne peanuszyemcs

ouno-3aounas popma obyuenus (O3D0) ne peanruzyemcs

5.2. ConeprxaHue JUCUUTUIMHBI/ MOIYIIS.

5.2.1. CogeprxaHue pa3aenoB TUCHUTUTMHB/MOYIS (AUIAaKTUYECKUE SIUHULIBI).

Paznen 1. «Begedenue». Pomb n MecTo MoaenupoBaHHA (U3MYECKHX IPOLIECCOB B NMPOESKTUPOBAHUU

W3JICTUN U IMPOLECCOB B IIPOU3BOACTBE.

Paznen 2. «Onemenmol meopuu nonsy. IloHsTHE MONA KaK MaTeMaTuIeckoro oonsekra. CKasipHOE ToJTe.
Bekropnoe none. TenzopHoe mnone. [loBepxHocTHble uHTerpansl. Omeparopsl ['ammnproHa u Jlamnaca.
I'panuent, porop, nuBepreHuus. Lupkymsuus BekTopHoro nods, popmyna Crokca. [loTok BekTopHOro mouis,




dopmyna Octporpajackoro-I'aycca. YUacTHble ciydad BBIPOKIACHUS TPEXMEPHOW MOJIENM B IUIOCKYIO WU
OCECUMMETPHUYHYIO.

Pasnen 3. «Vpasnenus meopuu ynpyeocmuy. Tenzopsl nedopmanuii u HanpsbkeHui. 3akoH ['yka. Moty
FOwnra, moxyns cnBura, koadduiment Ilyaccona, mapamerpsi Jlame.

Paznen 4. «Vpasuenus Maxkceenna 6 ummezpanvhom u ougpgepenyuanrviom 6udey. DuU3MUECKHES
BEJINYUHBI, OIIMCHIBAIOIIKE 3JIEKTPOMArH|UTHOE ToJie. Teopembl o upKyssiiun 1 Octporpajackoro-I'aycca st
ANIEKTPUYECKOr0 M MAarHUTHOTO MOJIeil. MaTepuaibHble ypaBHEHHS. DJICKTPOCTaTHYECKOE B3aHMMOJICHCTBHUE,
MarHUTOCTaTHYECKOE B3aMMOJICHCTBHE, 3akOH OMa, 3JEeKTpOMAarHWUTHas WHIYKIMS W TOK CMEIICHUS B
CTPYKType ypaBHEHMI Makcserua.

Paznen 5. «Tennonepenocy». TemmeparypHoe mosie. YpaBHeHHE TeruioBoro Oananca. ['pagueHt
TeMIepaTypbl, TerioBoii motok. 3akoH dypee. Koaddurment rtermonpoognoctu. uddepennumansHoe
ypaBHEHHUE TEIUIONPOBOAHOCTH. TeII0eMKOCTb, TEMIIEPATYPOIIPOBOAHOCTb.

Pasnen 6. «Yucnennvie memoowr». OCHOBHBIE CBEJICHUSI O METOJaX KOHEUHBIX 3JIEMEHTOB, PAa3HOCTEN U
oobemoB. CeTkM U ceTouHble (QyHKUMHU. ['paHuuHble M HayajbHbIE YCIOBUS. MeToapl anmpoKCUMAaIMU
ornepaTopoB. [lonmHOMMANIBHAS anNpoKcUManus U HHTepnosAya. CXoAUMOCTh U YCTOHUHMBOCTh aJlTOPUTMA.
I'pannunble 1 HayasbHbIE yca0BUs. Bepudukanus pe3yabTaToB YUCICHHOTO MOJICTMPOBAHUSL.

Paznen 7. «Mooenuposanue ¢huzuueckux nonetl 6 npocpamme Elcuty. atepdeiic mporpammer Elcut. O630p
OCHOBHBIX TUINOB 3ajad. Onucanue 3agaun. CTpykrypa 06a3bl JaHHbIX 3a1auu. Co3nanue 3aaaun. OnucaHue
reoMerpun 3anaud. Co3gaHue reomerpudeckoi mozenu. [IpuBsizka METOK K FeOMETPUUECKUM OOBEKTaM.
Huckperuzanusa obnactu. OOMEH AaHHBIMM C JPYyrUMU mporpammamMu. BBon mapamerpoB 3amauu. Beon
CBOMCTB MaTepualioB M I'PaHUYHBIX YCJIOBUI. BBoa cBoilcTB MeTku. CXeMbl 3JIEKTPUYECKHX Liened. AHanu3
pe3yabTaToB pereHus. PopMUpOBaHKE KapTUHBI I0JI1 Ha DKpaHe. JIOKaIbHBINA U MHTEIPAJIbHBIN KaJIbKYJIATOP.
AHanu3 NPUCOEAMHEHHON 3JIEKTpUYECKOM Lenu. MacTep BBIYMCICHUs HapaMeTpoB. BbeIBoj pe3ynbraToB
pacuera mois. Haxacrpoiiku. LabelMover. T'apmonudveckuit anamms. Wmmopt ackm3oB  SolidWorks.
Beruncnenue yactuunbix emkocrteil. [IporpammupoBanue Hajctpoek. Pemenne mynbTHdu3nueckux 3a1ad v
3a/1a4 ONTHMH3ALHH.

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

5.2.2. CogeprkaHue TUCIMIUIMHBY/MOYIIS 1O BUJIaM y4eOHBIX 3aHATHUH.

JleKMOHHBIE 3AaHATUS
Tabsmra 5.2.1

Howmep O6beM, gac.

Ne | pasgena
n/n | gucuumi| OPO 300 03®0 Tema nexuuu
MHBI Gaxk/crery

Ponb 1 MecTo MoaenupoBaHusi (U3MYECKUX HPOLECCOB B MIPOCKTUPOBAHHH
U37ETUI U IPOLIECCOB B IIPOU3BO/ICTBE

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

[NonsTre mosnst kKak MaremMaTuueckoro oobekra. Ckansapraoe nose. Bekropaoe
none. TenzopHoe mone. [loBepxHocTHBle uHTErpajnl. OmnepaTopsl
I'amunbrona u Jlammaca. I'paguent, porop, nusepreHuus. Llupkymnsuus
BeKkTOpHOTO 1o, ¢opmyna Ctokca. [ToTox BekTopHOTO MO, (opMmyrna
Octporpazackoro-I'aycca. YacTHble ciay4an BBIPOXKICHHS TPEXMEPHOU
MOJIEIH B TIOCKYIO HIIH OCECHMMETPUIHYIO.

Tenszops! gedopmarmii n HanpspxeHuit. 3akon I'yka. Moxyins FOHra, Moy
casura, kodpdurment [lyaccona, mapametpsl Jlame.




duznyeckue BEJIUUHHBI, ONMUCHIBAIOIINE 3JIEKTPOMAarHUTHOE 1oJie. TeopeMbl
o mupkymsmun  u Octporpaackoro-I'aycca uist  DJIGKTPUYECKOTO U
MarHUTHOTO ToJied. MartepuanbHble ypaBHEHUS. ODJIEKTPOCTATHUECKOE
B3aMMOJEHCTBIE, MAarHUTOCTATHYECKOE B3aMMOJeHcTBHE, 3akoH Owma,
9JIEKTPOMArHUTHAS WHIYKIHSA W TOK CMEMICHHS B CTPYKType YpaBHEHHHA
MakcBeia.

TemneparypHoe mose. VYpaBHeHHe TemIoBoro ©Oamanca. ['pamueHTt
TeMmepaTypbl, TemoBoii  moTtok. 3akoH @ypee. Koadpoumment
TeryonpoBogHocTd. uddepeHunanbHoe ypaBHEHHE TEIUIONPOBOAHOCTH.
TennoeMKoCTh, TEMIIEPATyPOIIPOBOIHOCTb.

OCHOBHEIE CBCIACHUA O MCTOJAaX KOHCYHBIX JJICMCHTOB, paBHOCTeﬁ n
006eMOB. CETKH U CETOYHBIE q)yHKHI/II/I. FpaHI/I‘{HLIe 1 HavdaJIbHBIC YCJIOBUA.
MeTtoabt arrmpoOKCUMaIliu OIepaTopoB. IlomuHomuanbeHas armpoKCuManus u
HMHTCPIIOJIALNA.

CXoauMOCTb U YyCTOMUUBOCTD QJITOPUTMA. | paHUYHBIE U HAUaJIbHbIE YCIOBUSL.
Bepu¢ukanus pe3ynpTaToB YHCISHHOTO MOJCTHPOBAHHUS.

Wntepodeiic nporpammer Elcut. O630p OCHOBHBIX THITOB 3amad. OmnmcaHue
3amaun. CTpykrypa 0a3pl maHHBIX 3amaun. Cos3manue 3amaun. OmmcaHue
reomerpun 3anadn. Coznanne reomerpudeckoil Mogenu. [IpuBsiska METOK K
reoMeTpuIeckuM oObekTaM. Juckperusanust obsactu. OOMEH HaHHBIMHU C
IpyrUMH TIporpaMMamu. BBox mapameTpoB 3amadd. BBox cBOWCTB
MaTepuajoB U TpaHUYHBIX YyciaoBuid. BBox cBoiictB MeTku. CxeMmbl
JNEeKTPUUYECKUX Memneil. AHanu3 pes3yibTaToB pemieHus. DopMHupoBaHUE
KapTUHBl MOJs Ha 3kpaHe. JIOKaJbHBIA M WHTErPajibHbIM KaJbKYJSATOP.
AHanu3 TPUCOCIUHEHHOW OJJIEKTPUYECKOW Ienu. MacTtep BBIYUCICHUS
napameTpoB. BeiBog pesyibraToB pacuera moisi. Hagcrpoiiku. LabelMover.
lapmonnueckuii anamu3. Mmmnopt sckuzoB SolidWorks. Beruucnenue
YaCTU4YHBIX  eMKocTed. IIporpammupoBaHue  HajcTpoek.  Pemenue
MYJIbTHPU3HIECKUX 33/1a9 ¥ 33]a4 ONTUMH3AIHH.

4 4 2
5 5 2
6 6 2
7 6 2
8 7 2
Hroro: 16

IIpakTHyeckue 3aHATUSA

«HpaKTI/ILICCKI/IC 3aHATHA y‘Ie6HLIM IJIaHOM HEC MPEAYCMOTPCHBD

JlaGopaTopHbie paboThI

Tabnmua 5.2.2
No Howmep O0newMm, vac.
I /_n paszena 0O 300 0300 HanmenoBanune nabopatopHoi paboTsl
JMCIUTIIMHBI
1 2 2 - - DJIeMEeHTHI TEOPUH OIS
2 3 2 - - YpaBHEHUs TEOPHH YIIPYTOCTH
3 4 2 - - YpaBHeHuss Makcsemia
4 5 2 - - YpaBHEHUs TEILIOIEPEHOCA
5 6 6 - - COCTaBnerIe YHCIIEHHBIX aJITOPUTMOB pacyeTa HHTErpalbHbBIX
BBIpaKEHU I
6 7 2 - - H3yuenue unrepdeiica mporpammsl Elcut
7 7 2 - - Pacnpenenenune ynpyrux HanpspKeHUH Teta mpoctol popMsl
8 7 2 - - KonneHcarop nepeMeHHOM eMKOCTH
9 7 2 - - Pacnpenenenue 3JIeKTPHYECKOTO TOKA B ITPOBOJHUKE
10 7 2 - - Pacuer MarHuTHOTO MOJISI HOCTOSIHHBIX, TADMOHHYECKUX U
HeCTallMOHAPHBIX TOKOB
11 7 2 - - Pacuer TeroBoro nosst Tena npoctoi Gopmsl
12 7 2 - - Harpes nunuHapa 1 MEXaHHUECKUE HAPSKEHUS
13 7 4 - - 3anmra 0TYETOB
HUroro: 32 - -




CamocrosTeJbHas paﬁoTa CTyJa€eHTa

Tabmuma 5.2.3

Ne Howmep pasnena O06bemM, gac.
P pasi i Tema Bug CPC
n/m JUCTIUTUTHHBI 000 300 0300
Ponb 1 MecTO YHCIIEHHBIX
1 1 2 - - METOJIOB B HayKe U TexHuke (mo | Hanmcanwue pedepara
00J1aCcTsIM)
BrinosHeHne THIIOBOTO
2 2 3 - - Pemenne 3ama4 mo Teopun MO
pacuera
3 2 2 - - Tect «Teopust momsi» TectupoBanue
IToaroroBska k
4 3 5 - - YpaBHEHUS TEOPUH YIIPYTOCTH TECTHPOBAHHIO/
TectupoBaHue
IToaroroBka k
5 4 5 - - YpaBHeHus Makcseinia A
tectiupoBanuio/ Te
5 IToaroroBka k
6 5 - - YpaBHEHHS TEILIONIEPEHOCA
tectupoBanuio/ Te
6 IToaroroBka k
7 5 - - CocTtaBieHHe YHCIIEHHBIX o
nabopaTopHoii padoTe
AIITOPHTMOB pacyera
6 . OdopmiieHne oTuera 1o
8 10 - - MHTETPAJbHBIX BBIPAKCHUI .
nabopaTopHoii paboTe
9 7 6 ITonroroBka k
MogenipoBaHue GU3MICCKUX 1a00paTopHBIM paboTam
10 7 12 nonieid B porpamme Elcut OdopmiieHue oTuera 1o
n1abopaTOpHBIM paboTaM
ITakeTbl YUCIEHHOTO
11 8 5 - - MOJICITUPOBAHIS (PU3HICCKIX Hanmcanue pedepara
TOJIEH
HUtoro: 60 - -

5.2.3. IlpenonaBanue AUCIUTUIMHBI BEJETCS C

TEXHOJIOTUH:
BU3yanu3anus ydeOHoro marepuana B Power Point B amamoroBoM pexxume (JIEKIIMOHHBIE

3aHATHUA);

MIPUMEHEHUEM CJICYIOIIUX BHIO0B 00pa30BaTEIbHBIX

MpakTU4Yeckasi padoTa B MaJIbIX Tpynmax (1abopaTopHbie paboThl).

6. TemaTHKa KypCOBBIX padOT/IPOEKTOB

KypcoBble paboThl/IpoeKThl Y4eOHBIM IJIAHOM HE MTPETyCMOTPEHbI

7. KoHTposabHbIe padoThI

KoHnTponbHbIe paboThl HE IPETYCMOTPEHBI YIEOHBIM IJITAHOM
8. OneHka pe3y/1bTaTOB OCBOCHHS IHCIMIIIMHBI/MOIYJISA

8.1. Kputepuu oneHnBaHus CTEMEHHN MOJHOTHI U Ka4€CTBA OCBOCHHSI KOMIIETEHIIMI B COOTBETCTBHUH C
IJIaHUPYEMBIMHU pe3ysIbTaTaMu oOydeHwus npuBeaeHb! B [Ipunoxxennn 1.



8.2. PeliTuHroBasi cucreMa OLIGHUBAHHs CTENEHM IIOJHOTHI M KAayecTBa OCBOEHUS KOMIIETEHIIHH
oOyyaromuxcs ouHOU (opMbl 00ydeHUs TipecTaBieHa B Tadnuue 8.1.

Tabnuna 8.1
. KomuuectBo
Ne n/mn Buel MeponipusiTHii B paMKax TeKYyIIero KOHTPOJIsS
0aJI0B
1 Tekyias aTTecTanus
1 Pedepart «Poiib U MECTO YHCIICHHBIX METO/IOB B HAYKE U TEXHUKE 5
2 BrinonHenue tunoBoro pacuera «Teopus moJis» 5
3 Tect «Teopust mosisi» 5
4 Tect «YpaBHEHMs TEOPUU YIPYTOCTHY S)
NTOI'O 3a nepByro TEKYIIyI aTTECTAIHIO 20
2 TeKyllas aTTecTanus
d) Tect «YpaBHenust MakcBeiiay 5
6 TecT «YpaBHEHUs TEIIONPOBOAHOCTH 5
7 Bremmonnenne u 3amura jgabopatopHoil paboThl «UMCIECHHBIE aNTOPUTMBbI 10
pacuera MHTETPAJIbHBIX BhIPAKCHHID)
8 Pedepar «llakeTsl mporpaMM 4UCIEHHOTO MOACIUPOBAHUS) 5
HNTOT'O 3a BTOpyIO TEKYIIYIO aTTECTAIHIO 25
3 Tekyias aTTecTanus
9 Brmonaenue u 3ammra 1aboparopHoit padotsl «MHTepdetic Elcuty S)
10 BI)IHOJIHGHI/Ive U 3almra vna6opaTopHoﬁ pabotel «Pacmpenenenue ynpyrux 5
HaANPsDKEHUH Tena mpocToi GopMbD)
11 Breimonnenue u 3ammra naboparopHoit pabotel «KoHaeHcaTop mepeMeHHOM 10
E€MKOCTH»
12 Bremmonnenne w 3ammra  sabopatopHoit  paboTel  «Pacmpenenenue 5
AJIEKTPUYECKOT0 TOKA B IPOBOJHUKE
13 Bremonnenne u 3ammura nabopaTopHOM paboThl «PacueT MarHMTHOTO TOJIS 10
MOCTOSIHHBIX, TADMOHUYECKUX W HECTAIIMOHAPHBIX TOKOBY
14 Brimonnenue u 3amura nadopatopHoi paboThl «PacdeT TemiIoBoro moJs Tena 5
npocToil popmbI»
15 Beimonnenne u 3ammra  jgaGopaTopHoil paboTsl «HarpeB wnmnmHzapa wu 15
MEXaHUUECKUE HAMPSKEHUSI»
HNTOT'O 3a TpeThIo TEKYIIYIO aTTECTAIUIO 55

BCEI'O 100

9. YuedHo-MeToanueckoe u HHGPOPMALMOHHOE O0ecnedeHHe TUCHUTLTUHBI/ MOLY IS

9.1. IlepeueHpb pekOMEHTyeMOH JIUTEpaTyphl NpeacTasiieH B [Ipunoxenun 2.
9.2. CoBpeMeHHbIe PO ecCHOHaIbHbIE 0a3bl TaHHBIX U MH()OPMAITMOHHBIE CIIPABOYHBIE CHCTEMBI.

CoGctBennas nonnorexcToBas 6a3a (I16J]) BUK TV http://elib.tyuiu.ru/
Hayuno-rexuuueckas 6ubnuorexku ®I'bOY BO PI'Y Hedtu u raza (HUY) um. U.M. ['yOkuna
http://elib.gubkin.ru/

Hayuno-texuunueckas oudanoreka ®I'6OY BIIO YI'HTYV http://bibl.rusoil.net
Hayuno-texnuueckass Oubnuorexka @OI'BOY BIIO  «VYXTUHCKMI  rocyaapCTBEHHBIH
TexHuueckuii yausepcure» http://lib.ugtu.net/books

baza nannpix Koncynbrant «nekTpoHHas Oubinoreka rexuuueckoro BY3ay
DnexkTpoHHo-0nbOMOoTeuHast cuctema IPRbookshttp://www.iprbookshop.ru/

000 «M3narensctBo JIAHD» http://e.lanbook.com

000 «Anexrponnoe m3natensctso FOPAWTY www.biblio-online.rux»
DnekTpoHHO-0MOMMOTeuHas cuctema elibraryhttp://elibrary.ru/


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/

9.3.

OnektpoHHO-0uOIMoTeuHas cucrema BOOK.ru https://www.book.ru

JIMIieH3MOHHOE ¥ CBOOOJHO PAacHpOCTpaHsIeMOe IPOrpaMMHOE OOecleueHue, B

OTCUCCTBCHHOI'O IIPOU3BOJACTBA
MicrosoftWindows;
MicrosoftOfficeProfessional
ELCUT Ilpodeccuonanpubiii (1 muien3us Ha 10 pabounx mecr)
ANSYS
MathCad

[Tomemenuss uis MPOBEAEHUS BCEX BHIOB pPabOTHI,
YKOMIUIEKTOBaHbI HEOOXOIUMBIM 000PYI0OBaHHEM U TEXHUYECKUMU CPEJICTBAMU O0yUCHUSI.

T.4.

10. MaTepI/IaJILHO-TeXHI/I‘leCKOC o0ecrneyeHue I[I/ICIII/II[.]'[I/IHLI/MOL[yJIﬂ

MPEyCMOTPEHHBIX Y4E€OHBIM IUIAHOM,

Taomuua 10.1

[Tepeuenr 06opyi0BaHUs, HEOOXOAUMOTO IS

[lepeueHb TEXHUYECKUX CPEACTB OOYUEHHUS,

Ne n/m HEOOXOUMBIX JIJIsl OCBOCHHS IUCIIUTUIMHBI
OCBOCHHS JUCIUTUINHBI
(TeMOHCTpaAIMOHHOE 000PY/IOBAHUE)
VYyebnast aynuTopust 1715l TPOBEACHUS 3aHATUM JIEKIIMOHHOTO TUIIA; KypCOBOTO
MPOCKTUPOBAHUS (BBITIOJHEHUSI KYPCOBBIX Pa0OT); TPYIIIOBBIX M WHAUBUYaTbHBIX
1 KOHCYJIbTAllM}; TEKYIIETO KOHTPOJISA U IPOMEKYTOUYHOHN aTTeCTAlluU

r. TiomeHb, yi. 50 get Oxraops, a. 38, aya. 332

VYyebHast MeOelIb: CTOJIBI, CTYJIbS, IOCKa
MeJIoBasl.

Kommnbrorep B komIuiekTe- 1 1t., 3KpaH,
MIPOEKTOP, AKYCTUYECKAsI CUCTEMA

Y4eOHast ayTuTOpUs AJIsl IPOBECHISI 3aHATHI CEMUHAPCKOTO TUTIA (JTAOOPATOPHBIX 3aHITHIA).
YyeOunas mabopatopust GU3NYECKUX METOJA0B HEPA3PYIIAIOIIETO KOHTPOJIS
r. Tiomenb, yia. 50 ger Oxrsaops, a. 38, aya. 322

VYuyebHas MeOesb: CTObl yYeHUUYECKHE,
KOMIIBIOTEPHBIE CTOJIbI, MapKepHasi 10CKa

Komnbrorep B komiuiekre -11 mr, mpoekrop,
sKpaH, Tenesu3op LG, nokymeHT-kamepa,
ITpoexTop Epson EB-95

UucneHHoe MOJEIUPOBAHUE

11. Meroanueckue ykazanus no opranusanuu CPC
11.1. Metoauyeckre yKa3aHHs 10 MOJIOTOBKE K IPAKTHMYECKUM, JIAOOPATOPHBIM 3aHATHUSM.

¢buznyeckux mosen.

1a00paTOpHBIX PabOT.
11.2. MeTtoauueckue yKa3aHus [0 OpraHu3allii CaMOCTOSITEIbHON paboThI.

YucaeHHoe MOJCIINPOBAHUC q)HBH‘{eCKI/IX noJsei. MeToaudecKkue YKa3aHusd AJid CaMOCTOSTEIbHOMI pa6OTBI.

MCTOI[I/I‘-IGCKI/IG YKazaHusa OJid  BBIIIOJHCHUS


https://www.book.ru/

[Ipunoxxenue

IInanupyemMble pe3yabTaThl 00yueHHs 1J1s1 GOPMUPOBAHMSA KOMIIETEHIMH U KPUTEPUHU UX OLleHUBAHUS

Juctummmaa YucieHHoe MogeTupoBanne GU3HUECKUX TTOICH

Kon, cniettmansHocth: 23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJIOTUUECKHE CPEICTBA

Cneunanmauml: ABTOMOOUILHAS TEXHUKA B TPAHCIIOPTHBIX TCXHOJIOTUAX

Kox Kog, Kon 1 HaumeHoBaHue Kpurepun onieHUBaHUA Pe3yIbTaTOB O0yUCHHS
HalMEHOBaHUE pe3ynbTara 00y4eHus 1o
KOMIIETEHIIUU
naK JUCLUIUINHE (MOIYIIIO) 1-2 3 4 5
CBobogHo
He moxer Ha3BaTh YacTHUHO 3HAeT 3HaeT 0a30BBIE
3Hatb: 31 OCHOBBI OPUEHTUPYETCS B
MaTeMaTH4ecKue U OCHOBBI YHCJIEHHBIX OCHOBBI UHCJICHHBIX
YHCIIEHHBIX METOZOB YHCJICHHBIX METOIaX,
(u3MYecKre OCHOBaHUS, METOZIOB METO/0B
MOJICTTMPOBAHMUS TIOJIS M UX MOJKET MePeIUCIUTh
JIeKaIIKie B OCHOBE MOJICIUPOBAHMS MOJIS | MOJICIUPOBAHUS
BUJIBI - Y MOSICHUTB MX
YHCIICHHBIX METOJI0B U UX BUJIBI nojen
YK-1 CYIIHOCTb
Crioco6en YMmetb: V1 BBIIOTHATH
MokeT BBIIOJIHUTD Brinonusier
OCYIIECTBIATH npeoOpa3oBaHue
O — i depeHInanbHbIX npeoOpa3oBaHus Brmonaser 6a30Bele | peoOpa3oBaHue
P AHATHS VK-1.2. Onpenenser] ypaBHEHUH, He ymeer npeobpa3zoBathb mpocTenme IpeoOpa3oBaHM Qg depeHIraTbHBIX
S — U OIICHUBAET OIMCHIBAIOLINX i depeHnnanbHbIe npeoOpa3oBaHus mdepeHnnanbHbIX | YpaBHEHHUI B
CE Ty Ha MIPaKTHYECKNE ¢usnyeckoe mnosie, B YpaBHEHUSI B Pa3HOCTHBIC muddepeHIMaNBHBIX | ypaBHCHHH B pa3HOCTHBIE
OYCHOBe TIOCIIEICTBHSA Pa3HOCTHBIE COOTHOIIEHUS | COOTHOLIEHHUS YpaBHEHHIT B Pa3sHOCTHBIE COOTHOIICHYLSL.
BO3MOXHBIX AJIsL TOCTPOCHHUA Pa3HOCTHBIE COOTHOIICHUS MoxeT npeanoxuTb
CHCTEMHOT'0 9
peweHuy 3anayy. | HOCIENYIOMUX COOTHOIIEHUS BapHaHTEI
ToAxona, AIrOPUTMOB
BBIpabaThIBATE CTpout 6J10K-CXEMBI
CTpATeruio aNrOPUTMOB pacueTa
JercTBuit ) .
Bnaners: B1 HaBeIKaMu He umeeT HaBBIKOB MoxeTt noyen. Moxet
Ctpourt OJI0K-CXEeMBbI
MOCTPOCHHUS OJIOK-CXeM HOCTPOEHHUS OJIOK-CXEM BOCTIPOM3BECTH BBIOPATh
ITOPUTMOB pacyeTa .
aNrOpUTMOB pacueTa AITOPUTMOB pacyera CTaH/apTHBIE OJIOK- Honeii ONITHMaJIbHBIH
busuyecKux nosueu ¢dusnyecKnx nonei CXEMBI AITOPUTMOB ’ BapHaHT
OTHOCHTEIILHO

3aJaHHbIX KPUTCPUCB.




Koz,

KOZI 1 HAMMCHOBAHUC

Kpurepun oneHuBaHUS pPe3yIbTaTOB O0yUCHHS

Ko
A HanMEHOBaHUE pe3ynbTara 00y4eHus 1o
KOMITETEHIINU
UK JUCHUIUTAHE (MOTYJIIO) 1-2 3 4 5
3HaeT NPUHLUIBI
(dopmupoBaHus
MOJIETIH 33/1a41 U
Mo>KeT NepednucIuT 3aJaHuUs] HadaJIbHBIX
3HaeT 0a30BbIE
TPUHIATIBI 1 TPaHUYHBIX
3HaTh: 32 NPUHIUIIBI He 3naer npuHLuUIBl TIPUHLIMIIBL o
dbopMupoBaHus ycaoBuid. Moxet
(hopMHpOBaHUS MOJIETH (hopMHPOBAHUS MOJETIH (dhopmupoBaHUs
Mojenu 3axaun. He 1I0Ka3aTh Ba)KHOCTb
3aJa4 ¥ KOPPEKTHOTO 3a[1a91 ¥ KOPPEKTHOTO MOJIETIH 33/1a41 U
3HAET MPHUHIUIIBI MIPaBUIIBHOTO
3a7laHvs HAYaJIbHBIX 1 3aJaHUs HA4aJIbHBIX U 3aJaHus] Ha9aJIbHBIX
o . 3a7aHusI HayalIbHbIX 3aJ]aHusl HavaJlbHbIX
YK-2.1. TPaHUYHBIX YCIOBUM TPaHUYHBIX YCIOBUH U TPaHUYHBIX
W TPaHUYHBIX . Y IPAaHUYHBIX
Dopmynupyer B N yCIOBUHI .
YCIIOBUi YCIIOBUI A1
pamMkax
. HOJTy4eHHUS
MOCTABJICHHOM LieNn
YK-2. KOPPEKTHOTO
MpoeKTa
Crnocoben peueHus
COBOKYITHOCTh
YNPaBIATh B3aUMOCBSI3aHHBIX | YV v2 CroGonmo
MPOEKTOM Ha MCTb. (bOpMHpOBaVT]’ @dopmupyer Mozenb B | GOPMHUPYET MOJIETH B
3ajaa4, MOJEJIb B IpOrpaMMHOU . .
BCEX 3Tanax Moxer MIPOTPaMMHOM cpesie | pOrpaMMHOM cpeze
00ecre4YnBaOIUX | Cpefie YHCICHHOTO He ymeer ¢opmupoBats
ero . chopMHpOBaTH YHCIIEHHOTO YHCIEHHOTO
ee TOCTIDKEHUE. | MOJCIUPOBAHUSA, B TOM MOJIENb B IPOTPaMMHOMN
KU3HEHHOTO TEOMETPHUIO MOJENH, | MOACIMUPOBAHUS IS | MOJCIMPOBAHMS, B
Omnpenensier YHCIIE CUCTEMY cpene .
LIUKJIa 3a7aTh CBOHCTBA 3aJ]aHHOTO THIA TOM YHCIIE CHCTEMY
OKHJAaEMBbIE B3aNMOCBA3aHHBIX
o 3a1aun B3aUMOCBSI3aHHBIX
Pe3yIbTATHI Mozeneii A ¢
MoJiesen
pereHus

BBIACJICHHBIX 3a1a4.

Biagers: B2 HaBbIkaMu
MOCTPOCHHUS YACICHHON
MoJIeNn (PU3UIECKOTO
TIOJISL, IPECTABICHUS 1
aHaJIM3a pe3yNbTaToB,
criocodamu BepuQuKauu
pe3yJbTaToB

He Bnaneer HaBbikamMu
MOCTPOEHHUSI YUCIIEHHOMN
MOZIeTH (PU3UIECKOTO T10JIs,
MIPECTaBICHAUS U aHAIH3a
pe3yIpTaToB, criocobamMu
Bepu(HUKaAUU pe3yTbTaTOB

Biageer HaBeIKaMu
MOCTPOCHUS
MPOCTENIINX
MozeaeH
(U3UIECKOTO TTOTIS.
He moxer gate
aHaJIM3 pe3ybTaToOB
MOJETUPOBAHUSL.

Brnaneer 6a30BbIMH
HaBBEIKAMU
MOCTPOCHUS
YHCICHHON MOACIH
(hU3NIECKOro MmoJIs,
MPE/ICTABICHUS U
aHaM3a pe3yJbTaToB,
criocobamMu
Bepudukauu
pe3yiIbTaToB

CB060HO CTPOUT
YHCJIEHHbIE MOJEIH
(bU3MYECKOTO MOJIS.
AHanuzupyer
Ppe3yIbTaThl
MO/JIETTMPOBAHHUS
CIIOCOOEH BBITTOJHNTD
WX BepU(PHUKALINIO




KAPTA

00ecreYeHHOCTH M CHUIIJIMHBI y4eOHOH M Y4eOHO-MeTOoUYeCKOil JTUTepaTypoil

Juctummmaa YucieHHoe MoAeTMpoBaHne (PU3HUECKUX MOJICH
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Cneuﬂanmaum{: ABTOMOOHUILHAS TEXHUKA B TPAHCIIOPTHBIX TCXHOJIOTUAX

Ha3zpanue yueOHOTO, y4eOHO-METOIUUCCKOTO H3TaHUS,
aBTOp, W3AATENBCTBO, BUJ U3JAHUS, TOJ M3IAHHI

KomnuectBo

3K3EMIULIPOB B
BUK

KoHTHHTEHT
oOyJaroIuxcs,
HCTIOJB3YIOIIUX

YKa3aHHYIO

JUTEPATYpY

O0ecreueHHOCTD
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Bomnkos, E. A. YnceHHbIe MeTOAHI : yaeOHOE mocodue s By30B / E.
A. BonkoB. — 6-¢ m3n., crep. — Cankr-IletepOypr : Jlanp, 2021. —
252 ¢. — ISBN 978-5-8114-7899-6. — Texkcr : anekTpoHHsI // JIass :
3MIEKTPOHHO-0MOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/167179

30

100

[erpumues, Y. O. UnucneHHbIe METONBI ;| y4EOHO-METOIUYECKOE
nocobue / U. O. [erpumies, M. I'. A66s30Ba. — YibsiHoBCK : Yl TIY
um. ML.H. YapsHosa, 2017. — 60 c. — ISBN 978-5-86045-951-9. —
Tekcr : anekTpoHHblit // JlaHb : 3neKTpOHHO-OMONIMOTEYHAs cUCTEMa. —
URL.: https://e.lanbook.com/book/112098

30

100

CnabHoB, B. 1. Yucnennsie metoss! : yaeOnuk / B. JI. CnabHOB. —
Cankr-IletepOypr : Jlanb, 2020. — 392 c. — ISBN 978-5-8114-4549-
3. — TexcT : anmexTpoHHbIH // JIaHb : AIEKTPOHHO-OHOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/133925

30

100

Hy6xoB, M. B. Mogenuposanue GU3NIECKHAX MPOIIECCOB B
AMEKTPOMArHUTHBIX MOJX : yaeOHoe nocodue / M. B. JIyokos, W. T'.
BecnoB. — Ps3anb : PITPTY, 2019. — 60 ¢. — TeKcT : 251eKTpOoHHbIii //
Jlaus : 35eKTpoHHO-0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/168312

30

100

Suog, C. 1. YpaBHeHHs: MaTeMaTHUSCKON (pU3MKH : yueOHO-
Metoauieckoe mocobue / C. U. SAnoB. — Bapuayn : Antl'TIY, 2019. —
81 c¢. — Texcr : anekTpoHHSIH // JIaHb : 37IeKTPOHHO-ONOIHOTeYHAS
cuctema. — URL.: https://e.lanbook.com/book/139183

30

100

Mycrteiikuc, A. 1. UucneHHoe pemieHue 3aa4 TeMIONPOBOJHOCTH !
yueOHoe rocobue / A. Y. Mycreiikuc, JI. I1. FOnakoB. — CaHkT-
[erepOypr : BI'TY "Boenmex" um. I.®. YctuHoBa, 2018. — 41 ¢. —
Teker : anekrpoHHbIit // JlaHb : 3neKTpoHHO-O0MONIMOTEYHAs cUcTeMa. —
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OxopauH, B. A. Ilpuknannas matrematuka B cucteme MATHCAD :
yuebHoe nmocobue / B. A. Oxop3un. — 3-¢ u3f., crep. — CaHKT-
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PykoBoauTens 00pa3zoBaTenbHON MPOTPaMMBI

« » 20 .
Hupextop BUK J.X. KarokoBa
« » 20 .

M.IIL.

T.M. Maznpsipos
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JlonoJiHeHUsI 1 U3MEHEHHUS
K padoueii nporpaMmme JUCUMIIJIMHBI (MOXYJIs1)

Ha 20 -20 y4eOHBIN TOJ

B pabouyto nmporpaMMmy BHOCSTCS CIEAYIOUINE JOTOTHEHUS (M3MEHEHUS ):

HOHOJ’IHeHI/Iﬂ U UBMCHCHU BHCC!

JlononHeHust (M3MeHeHHs) B pabouyr0 MpOorpaMMy pacCMOTPEHbI M OJOOpEHbI Ha 3aceqaHuH Kadeapsl

[IpoToxoi oT « » 20 1. Ne .

3aBeayromuuii kageapoit N.O. Gamunusi._

COI''TACOBAHO:

3aBeyroNnIuil BeIMycKaromen kageapoi/
PykoBoauTh 00pazoBaTebHON MPOrpaMMBbl N.0. ®amunus._

« » 20 T.




