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1. Ieau u 3a3a4m ocBOeHUs AHCUHIJIHHBI/MOAY s

Llens AUCUMIUIMHBL: Pa3BUTL KOMIETEHLMH YMCIEHHOO MOJENHPOBaHUs (PU3UUYECKMX MOJEH.
3ajauyl JUCUMIIIMHBIL:
- M3yunTh GasoBble AuddepeHUMAlbHBIE M MHTerpabHble YPABHEHUA, NexXallhe B OCHOBE
OMHCAHKA SJICKTPUYECKUX, MATHUTHBIX, S/IEKTPOMArHUTHBIX, TEMJIOBLIX M YIPYrHX noneii:

- U3YYHTb U OCBOUTB OCHOBBI METOJI0B KOHEYHBIX 3IEMEHTOB M KOHEUHBIX Pa3HOCTEH:

- OBJANCTb METOJAMH pasNoXKeHUs AudepeHUMaNbHbIX YPABHEHHIA B  BbIYNUCIUTEN bHbI]

aJIrOPUTM

- OCBOUTH NPOrpaMMHEIE Cp€abl YUCIIEHHOTO MOAEIHNPOBaAHUS (])l/ISI/l'-lCCKI/lX noJiei.

2. Mecro qucuuninnsl B crpykrype OIIOI BO

HI/ICHI/IHHI/IHH OTHOCHUTCA K DJICKTUBHBIM JUCLHUITJIMHAM 00s3aTe/1bHOM 4acTH y‘-l€6HOFO rnjaaHa.

HCO6XOI[I/IMI>IMI/I YCIOBHAMMU IJIA OCBOEHUS JUCLMITIIMHbBI ABJSIOTCS

3HaHHE OCHOB TEOpWH YNpyroctu, TepMOAWHAMUKKW W YNIEKTPOAMHAMUKH, W HTErpaabHOro M
,ZlI/l(l)(bepeHuI/IaJ'[bHOl"O UCYHCJIEHUA, NTPUHLUMUIIOB pa60Tbl BbIYUCTIUTENIbHbIX aJilrOPUTMOB.

YMEHHUsI

OIEPUPOBATh

busnueckumn

nuddepeHuraTbHble YpaBHEHHS

BaJICHUE HABBIKAMM DPAOOTBI C KOMIBIOTEPHBIMM MPOrpaMMaMK UMCAEHHOrO MOZENUPOBAHMSI,
METOJaMHU aHaNM3a MOJTyYEeHHBIX PE3YNBTATOB M MX MPeACTABICHHMS.

Comepxanue NUCUMIUIMHBI SABIAETCS JIOFMUYECKUM NMPONOJDKEHUEM COACPIKAHMSA  AUCLMIIIMH
®usnka, Teopernueckas Mexanuka, Matemarika, Ludpposas kyabTypa 1 ciyskKUT OCHOBOM ANS OCBOCHMS
mucuuniud  IlpoexktHas mesTensHOCTs, MomennpoBatue npoueccoB nepepaboTku HedTH W raza.
[rdpossie 1 MHYOPMALMOHHBIE TEXHOJIOTUH B npoueccax HedrerazonepepaboTKH.

3aKOHaMH,

pewarb  MNpoCTble  WHTErpajibHble U

3. PesyabTaTnl 00y4eHMs M0 AUCUMILIMHE

IIpouecc usyuenns nUCLMIIMHBL HaNpaBieH Ha GOPMUPOBAHUE CIIENYIOUIMX KOMIETEHLMIA:

Tabauua 3.1

Kon 1 HaumenoBanue
KOMITETEHLIU

Kop u nHaumeHoBanue
MHINKATOPA NOCTHIKEHHUS
xomnereHuun (MIK)

Koz n HanmeHoBanue pesynbrata obyueHus no
aucumuniarHe (Moaynio)

YK-1. Cnocoben
OCYIIECTBIIATh IIOMUCK,
KPUTHYECKUI aHah3 U
CHHTE3 UH(OPMALIHH,
NPUMEHATH CUCTEMHBIH
TOAXOM AJIS peLUeHHU s

IIOCTaBIEHHBIX 3a]a4

YK-1.2 Cucremarusupyer u
KPUTHYECKH aHAM3UpPyeT
MH(POPMAaLIIIO, MOYYEHHYIO
U3 Pa3HbIX UCTOYHHMKOB, B
COOTBETCTBUM C
TpeGOBaHHUSIMU U YCIOBUSIMH
3aauu

3HaTh: 31

OCHOBbI YMCNEHHBIX  METO10B
MOJEJIMPOBAHMS MOJIsl U WX BHUAbI
Vmers: Vi BbIMOAHSATh npeobpazoaie

AU QEPEHLMANbHBIX  YPaBHEHUIT,  OMUCHIBAIOLLIX
(usnueckoe none, B pasHOCTHblE COOTHOLIEHHS ANS
MOCTPOCHHS MOCAEAYIOLUNX aNrOPHTMOB

Bnazets: Bl HaBbikamu noctpoenus 610K-cxem

aJropUTMOB pacyeTa (hU3MHECKHX noei

VK-2. Cnocoben
OTPENENATh KPYT 38134 B
paMKax IIOCTaBIEeHHOM
LIEJM ¥ BBIOUpPATh
ONTUMAJIbHBIE CITOCODEI
MX PELEHUS, NCXOS U3
JENCTBYIOINX MPABOBBIX
HOPM, HMEIOLIUXCS
PECYPCOB M OrpaHUYEHHUH

VK-2.1 [Iposoaut ananus
MTOCTABJICHHOMN LIeNIU U
(bopMyIHpyeT COBOKYIMHOCTB
B3aMMOCBSI3aHHBIX 337134,
KOTOpBIE HEOOXOAUMO PELLIUTh
LISl €€ JOCTHXKEHUSI.

3HaTb: 32 NpuHLMIBLL HOPMUPOBAHHS MOAEAM 3adaqn
W KOPPEKTHOrO 3ajaHWs HauyaibHblX M IPaHMUHbIX
YCIOBHH

Ymetb: Y2 dopmupoBaTh Monens B NporpaMMHOoi
CpeAe HYHUCNEHHOrO MOAEAMPOBAHMS, B TOM YHCIE
CHCTEMY B3aMMOCBS3aHHbIX MOZENei

Bnanets: B2 HaBbikamMW NOCTPOGHWS “MCAEHHOI]
Mozaenu GpU3MYECKOro noJs, NPeACTaBNEHUS W aHaNn3a
PE3ybTaTOB, CNOCO0amMH BEpU(HUKALMHK PE3YNbTATOB




4. O0beM JUCUMILIHHDI

O61wuit 06beM JUCLIUIIIMHBI COCTABIAET 3 3a4YeTHBIX eanHuu, 108 yacos.

Tabaunua 4.1.
AYIUTOPHbIE 3aHATHS/KOHTAKTHAS paboTa,
Dopma
Dopma Kypc/ qac. CamocTosTensbHas .
MPOMENKYTOUHON
00yueHust CEMeCTp [IpakTryeckne | JlaGopatopHsie pabora, yac.
Jlexuuu aTTecTaluuu
3aHSTUS 3aHSTHUS
OYHasl 2/4 16 - 32 60 3ayer
5. CTpyKTypa u cogepaHue JUCHUNIHHbI
5.1. CtpyKTypa JUCLIMITIMHEIL.
o4Has (popma obydenus (OPO)
TaGanua 5.1.1
CTpykTypa OUCLUILIMHEI AYRHTOpHSIE
Ne PYRTYPa.JHCh 3aHSTHS, Yac. CPC, |Bcero,
Kon UK OueHouHbIe cpeacTa
n/m | Homep HaumenoBanue yac. yac.
JI. | Mp. | JIa6.
pasfzena pasnena
1 1 Bsenenue 1 - - 2 3 YK-1.2 Pegepart
2 2 SMEMEHTH Te0pHH 2 - 2 S 9 YK-1.2 TunoBoii pacuer, Tect
noJs
3| 3 |Ypssmemmamopwn |, ||, 5 9 VK-1.2 Tect
YIOPYTOCTH
VpaBHeHust
Maxcgesia B
4 4 MHTETPaJIbHOM U 2 - 2 5 9 YK-1.2 Tecr
nudbepeHIaTEHOM
BUJIE
5 5 Temonepenoc 2 - 2 5 9 YK-1.2 Tect
VK-1.2 Oruer no
6 6 YucneHHble METOBI 4 - 6 15 25 VK21 naGopaTopHol BEGOTE
Mozenuposanne OTHeT 1o
7 7 | dusmueckmxmoneiiz | 2 | - | 18 18 38 VK-2.1 craerne
nabopaTopHoii padore
nporpamme Elcut
AnbTepHATUBHBIE
8 8 IPOrpaMMHbIE 1 - - 5 6 YK-2.1 Pedepar
aKeThl
YK-1.2 Bonpocsl k 3auery
9 | 3auer - - - - - VK2 ]
Hroro: | 16 - 32 60 108 - -

3a04Has ¢popma odyuenns (3PDO)
He peanusyercs.

04HO-3204Hasi popma obydenus (03P0)
He peanusyercs.




5.2. ConeprKaHUe AUCLMUITTMHbI/MOLY IS
5.2.1. Coneprkanue pa3aenoB AUCUMIUIMHBI/MOLYA (IMAAKTHYECKHE EAUHULLbI).

Paspen 1. «Beedenue». Ponb n MeCTO MOZENMPOBaHMA (PU3HUECKHX MPOUECCOB B MPOEKTUPOBAHUM
U3JIENIMI U TIPOLIECCOB B TPOU3BOCTBE.

Pasnen 2. «Onemenmuvr meopuu nonsy. TIoHATHE MO KAaK MATEMATHUYECKOrO OGbEKTA. Ckanspnoe
none. BexropHoe none. Tensoproe nose. IToBepxHOCTHbBIE HHTErpaTbl. Oneparopbl amunsTona 1 Jlannaca.
I'papuent, potop, auseprenims. Llupkyssuus BekropHoro nosms, gopmyna Crokca. [oTok BEKTOPHOTO MOJIs.
opmyna Octporpanckoro-I'aycca. UacTHble Cityyad BBIPOIKAEHHS! TPEXMEpHOH MOZENM B MIOCKYK MM
OCECUMMETPUYHYIO.

Pasnen 3. «Ypasuenusn meopuu ynpyeocmu». Tensopsl Aepopmaumit u HanpsokeHni. 3akon [yka.
Mony FOHra, Monyne cnpura, koadduument [TyaccoHa, napamerpsi Jame.

Pasnen 4. «Vpaeuenus Maxceenna ¢ unmezpansrom u ouppepenyuanornom cudey. Puznueckue
BEIIMHUNHBI, OTTMCBIBAIOIINE SIIEKTPOMArHUTHOE roxne. Teopemsl o umpkynsunn n Octporpaackoro-Iaycca ans
SJIEKTPUYECKOr0 ¥ MarHUTHOTO roneit. MarepuaibHble ypaBHEHHs. DNeKTPOCTATHUECKOE B3aMMOJIeHCTRIC.
MarHUTOCTaTU4ECKOE B3aUMOACHCTBUE, 3aKOH OMa, 3/IeKTPOMAarHWTHas MHAYKLMS W TOK CMELLEHMS B
CTPYKTYpe ypaBHeHU Makceenna.

Pazpen 5. «Tennonepenoc». Temneparyphoe mose. YpasHenue TennoBoro Ganawca. ['paameHt
TEMICPATYPRI, TEMIOBOH motok. 3akoH Dypre. Koadduument tennonposoaHocti. HnddepeHumnansHoe
YPaBHEHHUE TETIONPOBOAHOCTH. TEMI0EMKOCTb, TEMIEPATYPOPOBOAHOCTb.

Pasnen 6. «Yucnennvie memodwr». OCHOBHbIE CBENEHUS O METOAAX KOHEUHDBIX IIEMEHTOR. pazHOCTE}
1 06beMoB. CeTkM M ceTouHble PYHKUMM. [paHHYHbIE W HauambHble ycioBua. MeToabl annpokcumaumi
oneparopos. [TonnHoMuanbHas annpokcuMaLys U MHTEpronALns. CXOAMMOCTb U YCTOMUMBOCTD ajnropuTma.
I'paHnyHEIe M HAYaNBHEIE YCIIOBHS. Bepudukalms pesynbTaTos YkCieHHOro MOJENUPOBAHMS.

Paspen 7. «Modenuposanue gusuvecrux noneii ¢ npoepamme Elcuty. Hurepdeiic nporpammel Elcut.
O630p ocHOBHEIX TUMOB 3agau. OMUcaHHe 3amaum. Crpykrypa 6a3bl maHHbIX 3amauv. Co3jaHde 3amaum.
Onucanve reomerpun 3anaun. Co3faHHE NEOMETPUUECKON MOIENH. [puBsiska MeTOK K reomeTpuueckum
obbekTaM. Jluckperusauus o61act. OGMeH JaHHBIMU C APYrHMHU nporpamMmmamu. Beoa napamertpos 3auatu.
BBox CBOMCTB MaTepuanoB W IpaHUYHBIX YCIOBMH. BBOA CBOHCTB MeTkM. CxeMb NEKTPUUECKUX LIENeH.
AHaU3 pe3ysbTatoB pelueHus. POpMUpOBAHME KAPTHHBI MOJS Ha SKpaHe. JIOKanbHbIi MHTErpanbHbIi
KabKyNATOp. AHAIN3 NPUCOENMHEHHON DNIEKTPUYECKOH Lenu. MacTep BbluncaeHHs napametpoB. BoiBon
pesynbTatop pacdera nons. Haacrpoiiku. LabelMover. [apmonuueckuii  ananus. Mmnopr  ackuzos
SolidWorks. ~ BblunCleHHe  YaCTMYHBIX  €MKOCTEA. [IporpammupoBanre  Hapctpoek.  Pewenue
MyYNBTHQU3NYECKHX 33124 U 33184 ONTUMH3aLHH.

Pasnen 8. «dnvmeprnamusnvie npozpammmvie naxeno MOOCIUPOBUNUSE PUSUNCCRUX 300U . Ansys.
COMSOL Multiphysics, Solidworks Simulation, OPERA, CST Studio Suite, JMag, Altair Flux, Simcenter
MAGNET. Pemaembie 3anaun. CpaBHeHHe.

5.2.2. Copeprxanue IMCLHILTMHEY/MO/YIIS 110 BUAAM Y4eGHbIX 3aHSTHIA.

JleKnuoHHbIE 3aHATHS



Tabnuua 5.2.1

Howmep
Ne | paznena
/1 | DUCLIMII
JIVHBI

O0BeMm, yac.

1010(0)

300

0390

Tema nexkuuu

1 1,8

Pons  u mecto  momenupoBanus  (usMueckux npoueccos B
NPOEKTUPOBAHUH M3IENUH U NPOLIECCOB B NPOM3BOACTBE

Ansys, COMSOL Multiphysics, Solidworks Simulation, OPERA, CST
Studio Suite, JMag, Altair Flux, Simcenter MAGNET. Peiaembie
3anaun. CpaBHeHue,

[Tonsitne nons kak marematnueckoro obbekta. CkansipHoe noJe.
BekropHoe none. TenzopHoe nose. [loBepxXHOCTHbIE MHTErpasbl.
Oneparopbl [amunbrona W Jlannaca. paanenr, poTOp, AMBEpreHLms.
Hupkynauus BektopHoro noas, ¢gopmyna Crokca. [MoTok BEKTOPHOIO
monsi,  opmyna  Octporpaackoro-laycca.  YacTHble caydan
BBIPOXKIEHHUS TPEXMEPHOK MOAE/IH B MJIOCKYH MM OCECHMMETPHYHYIO.

Tensopsl nepopmauuii v Hanpsbkenuit. 3akon [yka. Moayns HOnra,
MOZyJb cABHra, koadduument [Nyaccoua, napamerpsi Jlame.

DU3UYECKHE BEJHUMHBI, OMUCHIBAIOLWIME 3MEKTPOMATHHTHOE MOJe.
Teopembl 0  umpkynasuun  u  Octporpasckoro-I” aycca  ans
OJICKTPMYECKOr0 W MAarHUTHOrO nofei. MaTepuanbHble ypaBHEHHS.
OneKkTpocTaTHueckoe B3aMMOJEHCTBHE, MarHMTOCTaTHYECKOE
B3auMozelicTie, 3akoH OMa, 31eKTPOMAarHuTHas WHAYKUWS W TOK
CMELLEHHUS B CTPYKTYpe ypaBHeHHH Makcsenna.

Temnepatyproe mnone. VpasHenue Tennosoro Ganawca. ["pannent
TEMIEPATYpbl, TEM0BOH noTok. 3akoH Dypve. Kospduument
TEMJIONPOBOAHOCTH. Hnddepenunansioe ypaBHeHue
TENJ0MNPOBOAHOCTH. Ten0eMKOCTh, TEMIEPATYPONPOBOAHOCTD.

OCHOBHbIE CBEEHHS O METOAAX KOHEUHbIX 3JEMEHTOB, pasHocTel u
00bemoB. CeTKH W CeTOdHble (yHKUMH. [paHHuHble W HauaibHble
ycnoBusi. MeToabl annpokcMMauMu  onepaTopoB. [1oaMHOMMaNbHAs
ANMPOKCUMALHKs U MHTEPTIONALMS.

CX0OMMOCTb M yCTOMYMBOCTL anropuT™a. ['paHuuHble M HauaibHbie
ycnosus. Bepugnkaunsa pesynbTatoB YHCIEHHOrO MOAEANPOBAHHS.

WUnrepdeiic nporpammbl  Elcut. O630p OCHOBHbIX TMMOB 3aaav.
Onucanue 3anaun. CtpykTypa 6a3bl faHHbIX 3a1aun. Co3anme 3anauH.
Onucanne reometpun 3anaun. CosgaHue reoMETPHUYECKON MOAEH.
IIpuBsiska MeTOk Kk reomeTpuuecknm obbekTam. JlMcKpeTH3aLms
obnacti. O6MeH JaHHbIMK C APYrMMH porpamMmami. Beon napameTpos
3aja4i. BBOA CBOWCTB MaTepManoB W rpaHWuHbIX ycnoBui. Bson
CBOMCTB METKH. CXeMbl JNEKTPHUECKMX Lenei. AHanu3 pesyabTaTos
peweHns. POpMUPOBaHME KApPTUHbI MOAsS Ha dkpaHe. JIoKaibHbil K
MHTErPaNbHbIA KaNbKYIATOP. AHAIW3 NPUCOEAHHEHHOI] INEKTPUYECKOMN
uenu. Macrep BbluMCleHHs MapameTpos. BbiBoa pesynbTaToB pacuera
nons. Hancrpoiiku. LabelMover. [apmonunueckuii ananus. Wmnopr
ackuzoB  SolidWorks. Bbluncnenne  yactuuHbIX  emKkocTeil.
IIporpammuposanue HagcTpoek. Pewienue MynbTHGU3HYECKHX 3a1a4 i
3aJa4 ONTUMHU3ALMH.

Hroro:

16

-J




IIpakTHyeckue 3ansaTHS
Ipakriyeckue 3aHATHA yUeOHEIM [IIAHOM He TPeIyCMOTPEHb

JlaGopaTopHbie paGoThI
Tabnnua 5.2.2

=]

=
=
=

O6bem, yac.
300 03P0

Howmep pasnena
JUCUMIITTHHBI

Hanmenosanve naGopatopHoii paGoTbl

®)
S
o

DNeMeHTbI TeOpHH NoNs

Y PaBHEHHsI TEOPHH YyNPYroCTH

YpaBHeHust MakcBenna

YpaBHEHUS TeNIonepeHoca

CocTaBneHne YHCIEHHbIX ANrOPUTMOB pacyeTa
MHTErpajlbHbIX BbIpaXKEHH

W3y4enne unrepdeiica nporpammsl Elcut

Pacnipenenenye ynpyrux Hanpsenmii tena npocToii Gopmbl |

KonzeHcatop nepemenHoil emkocTi

ORI »n [BRW|N|[—

PacnpeneneHne ANEKTPUYECKOro Toka B NMPOBOAHHKE

—_
o

Pacuer MaruuTHOro nons MOCTOSAHHbIX, TAPMOHHYECKHUX M
HECTALUMOHAPHBIX TOKOB

[
—

Pacuer TensoBoro nons tena npoctoii Gopmei

—
[\

HarpeB UWJIWHApPA U MEXaHUYECKHE HarnpsXXeHus

—
W

NN 9 (99 o s |w o

3aliMTa OTYETOB

Bl v (o] o (o]
1
1

Hroro:

CamocTrosiTensHas paGora CTyaeHTa
Tabanua 5.2.3

Homep O6mbeM, uac. T
paszgena Tema Bua CPC
micuummael | OPO 300 | 0300
Ponb 1 MecTo uncnenubix
1 2 METOJO0B B HayKe W TEXHUKE Hanwucanue pedepara
(no obnactsam)
5 3 Peluenune 3anau no reopuu Beinonuenune tunosoro
nosis pacuera
2 2 Tect «Teopus nons» Tecruposanne
[Toaroroska k
YpaBHEHUs TeOpuH
3 5 TECTHPOBAHH IO/
YNpPYrocTH
Tectuposanue
[Toaroroska k
4 5 VYpaBHeHus Makcsenna TECTUPOBAHM IO/
Tectuposanune
[Tonroroska k
5 5 YpaBHeHus TenaonepeHoca TECTHUPOBAHK IO/
Tectuposanne
[Toaroroska k
6 5 CocraBneHHe YUCIEHHbIX 5
naboparopHoi padore
aJIrOPUTMOB pacyeTta
5 Odopmnenue otuera no
6 10 MHTETPaJIbHbIX BbIPAXKEH Ui -
nabopartopHoii pabore
[loaroroska k
7 6 MozennpoBanue Gpuznyeckux .
G nabopaTopHbIM paboTam
noJeit B nporpamme Elcut :
7 12 OdopmieHue oTyera no




11a00paTOpHbIM paboTam

[TakeTs! YHCAEHHOrO

11 8 5 - - MozaennpoBanus dusnyeckux | Hanucanwne pedepara
nosew

Hroro: 60 - -

5.2.3. [IlpenonaeaHue OMCLUMIIMHBI  BEAETCA C  [PUMEHEHUEM CIEAYOWMX  BHIOB
00pa3oBaTeNbHBIX TEXHOJIOTHIA:

— BHM3yanusauus y4yeGHOro Mmarepuana B Power Point B amanoroBom pexxume (NeKUMOHHbIE
3aHATUSA);

—  TpakThyeckas paboTa B ManblX rpynnax (1a6opatopHbie paboThbi).

6. TemaTuka KypcoBbIX paGoT/nIpoeKTOB

KypcoBsle paboThl/MpoeKThl yueGHbIM [1aHOM He MPeLyCMOTPEHbI

7. KoHTpoJbHbIe paGoThI

KoHTpoJibHbIe paboTEI y4eGHEIM MIaHOM He MpeLyCMOTPEHbI.

8. OueHxa pe3y1bTaTOR 0CBOEHHsI AUCLHILIHHBI/MOLYI5

8.1. Kpurepuu ouLEHMBAHMS CTENMEHH NONHOTHI M KAYeCTBA OCBOEHMS KOMMETEHUWUH B
COOTBETCTBHHU C IIAHUPYEMBIMH Pe3yNbTaTaMu 00yueH s npuBeaeHbl B [Ipunoseriu | .

8.2. PeliTuHrOBas cHCTeMa OLEHMBAHMA CTEMEHH MOHOTbI M KAYecTBa OCBOCHMS KOMMeETEeHLMN
obyuyaromuxcs 04HOM Gopmbl 06yueHus npeacTasiena B Tabauue 8. 1.

Tabsnnua 8.1
o Konnuecrso
Ne n/m Bubl MeponpuaTHii B paMkax TeKyLIEro KOHTPOJIs Ehfiion
1 Tekyas aTrecranys
1 Pedepar «Posib ¥ MECTO YHCIIEHHBIX METOAOB B HAYKE W TEXHUKEY 5
2 BeinosHenye THIOBOro pacyera «Teopus monsy» 5
3 Tecr «Teopust moss» 5
4 Tect «YpaBHEHUS TEOPHHU YIIPYrOCTH 5
UTOTI'O 3a nepByo TEKYLLYIO aTTeCTaLMIO 20
2 TeKyIas aTTeCcTaLus
5 Tect «YpaBHeHus Maxkcaennay S
6 Tecr «YpaBHEHHS TEMIONPOBOJHOCTH 5
7 Bemonuenne u 3amura vna6opaTopHoﬁ paboTel «YuCNEHHbIE anropuTMbl pacueTa 10
MHTErPaJIbHBIX BBIPaXKEHH))
8 Pedepar «[JakeTsl mporpamMm YUCIEHHOrO MOAETHPOBAHHSY 5
UTOI'O 3a BTOpYIO TEKYLLYIO aTTeCTALNIO 25
3 Tekyluas arrecrauus
9 BeinosnHenue v 3ammra maboparopoi pabotsl «MuTepdeiic Elcuty S
10 Boinosnunenue u 3awmura 1a6opaTopHoii paboThbl «Pacnpenenenne ynpyrux nanpsenuii 5
TeJ1a MPOCTON POpPMBIN»
11 BeinosnHeHue v 3awmra nabopatopHoit pabotsl «KonaeHcatop MEePEMEHHOM eMKOCTH » 10
12 BeinosnHenne u 3amyra nabopatopHoii pabotsl «Pacnpenenenue INEKTPHUECKOro TOKA 5
B [IDOBOJIHUKE
13 Brinonnenye u 3amuTa naGopatopHoii paboTbl «PacyeT MarHUTHOro nons NOCTOSHHBIX, 10
rapMOHMYECKUX M HECTALMOHAPHBIX TOKOBY




14 Beinonnenue u 3amura nabopatopHoi pa6othl «PacueT TennoBoro noas tena NpoCTOi 5
| dopMBIy
15 Beinonsenne u samuta nabopaTopHoil pa6otel «Harpes UMIIMHApPA U MeXaHHYyeckue s
HaIPSDKEHU S
WTOT'O 3a TpeTbio TeKyILYIO aTTeCTaLuo 55
BCEI'O 100

9. VY4ebOHo-MeTOAHYECKOE H HH(POPMALIHOHHOE 0GecTieyeH e AHCLU HHBI/MOY JIsi

9.1. [lepeueHb pekoMeH1yeMOi IUTepaTypbl NpeacTaieH B [1punoxennm 2.

9.2. CoBpemeHHEIe IPOdeccHOHANbHbIE Ga3bl IAHHBIX H HHPOPMALMOHHbIE CMpaBOYHbIE CUCTEMBI.

- Hayuno-texnuueckass 6ubnuorexu ®I'BOY BO PI'y Hedrtu u raza (HHUY) um. U.M.
I'y6xuna http://elib.gubkin.ru/

- Hayuno-rexnnueckas 6ubnuoreka ®I'60Y BO VIHTY http://bibl.rusoil.net

- Hayuno-texnuyeckas 6u6anoreka ®TBOY BO «YXTUHCKMIA rOCYAapCTBEHHbIM TEXHUYECKHU I
yHuBepcureT» http:/lib.ugtu.net/books

- baza nannex Koncynerant «9ekTpoHHas 6ubanoTeka TexHHYeckoro BY 3ay

- OneKTpoHHO-6uGIHoTeuHas cuctema IPRbooks http://www.iprbookshop.ru/

- 000 «Hsparenscteo JIAHD http://e.lanbook.com

- 000 «Dnexrponnoe usgarenscteo KOPAMTY urait.ru

- OIeKTpoHHO-6ubHoTeuHas cuctema elibraryhttp://elibrary.ru/

- ONeKTpoHHO-OubnuoTeuHas cuctema BOOK.ru https://www.book.ru

- OIEeKTPOHHEIH KaTanor/DekTponHas 6ubnnoreka TUY http://webirbis.tsogu.ru/

9.3. JlnueHsuoHHOE ¥ CBOGOIHO pPaclpOCTPAHIEMOE nporpaMMHoe obecnedyeHue, B T.u.
OTEYECTBEHHOTO NMPOU3BOACTBA

- Microsoft Windows;

- Microsoft Office Professional;

- ELCUT IlpodeccroHanbHblii;

- ANSYS Student;

- MathCad 14.0.

10. MaTepuaJbHO-TEXHHYECKOE OBecneyeHne ANCUHUILIHHBI/MOAY st

Ilomemenns nns npoBeneHWs Bcex BMIOB PaGoTSl, MPEeAYCMOTPEHHbIX Yy4eOHLIM MAaHOM.
YKOMIITIEKTOBAHBI HEOOXOXMMEIM 000PYAOBAHHEM U TEXHHYECKMMHU CPENCTBAMMU 0ByUEHHS.

Tabauua 10.1

[lepeueHb TexHuuecknx cpeacts obyuetus,
HEOOXONMMbIX 1151 OCBOEHNS AHCLIMMIMUHbI
(AeMOHCTpaLOHHOE 0GOpYA0BaHHe)

Ne /i ITepeuens 0GopynoBanus, HEOGXOAUMOrO AJis
- OCBOGHHUS JUCLUILIMHBI

YueOHas ayauTOpHs ANs MPOBEAEHWS 3aHSTHi

JIEKUHMOHHOIO THUMa; rpynnoBbIX 4]
HMHAWBHUAYaAJbHbIX KOHC)’ﬂbTaU,HFI; TEKYyLWeEero
1 KOHTPOJ1s1 n NMPOMEXYTOY HOM aTTeCTalMM:

MoHOGIOK (MM KOMMBLIOTEP B KOMIJEKTE:
MPOCKTOP; aKyCTHHECKas cUcTeEMa (KOMOHKK) (Mpn
HalMuum); MHTEpPaKTHBHas fl0CKa (nau
MyJIbTUMEAMIHAS 1OCKA)

2 MoHO6sI0K (MM KOMIBIOTEP B KOMMIeKTe (He | YueGHas ayLWTOpUs Al NPOBEAEHWS 3aHATHI]




MeHee 15 IUT.); IPOEKTOp; aKyCTHYEcKas CUCTEMa
(xomoHKM) (NMPU HANMYWK); WHTEPAKTUBHAS AOCKA
(umu MyneTHMeEnHMiiHAS JOCKA)

CEMUHApCKOro THNa (1abopaTopHble 3aHATHUA);
TPYNNOBBIX M WMHAMBUAYANbHbIX KOHCYbTaLMii;
TEKYWEro  KOHTPOJS U MPOMEXKYTOUHOI
aTTecTauuu

[lomewenne nnsa  camocrositensholl  paGoTbi
00y4aroMXCs C BO3MOXNKHOCTLIO MOAKIOUEHHS K
cetn «MHTepHeT» n obecneueHnem poctyna B
3JIEKTPOHHYHO HHPOPMaLMOHHO-
obpasoBaTenbHyl0 cpeny: YuebHas  mebenb:
YuebGHble CTONbI, CTYJbs, AOCKA AayAHTOpHas.
KomnbroTep B KOMIjiekTe — 5 1T,

[lomewenue nns xpanerus n npohuUNAKTHUECKOrO
obcnysxnBaHus yueGHoro o6opynosanus: CTolbl,
CTYAbsl, WKa(bl, CTENNANK

11. MeToauyeckue ykasaunus no opranusaunu CPC

11.1. Meroauueckue yKasaHus 110 MOArOTOBKE K MPAKTHYECKHM, nabopaTOPHbIM 3aHATHSAM.

YucneHHoe MoJenMpoBaHWE (GM3MYECKHX MOJEl.
nabopaTopHBIX paboT.

MeTtoauueckue YKa3aHua aas BbIMNOJIHEH WS

11.2. MeTonunyeckue yKkasaHus 10 OpraHu3al{i CaMOCTOATEbHON paGoThl.
HucnenHoe Moaenuposanre Gpu3ndeckux noseil. MeToguueckue yKasaHus A0S camoCTOSTEN bHOMN

paboTHI.
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HamnpasnersocTs (mpoduis): MaluHsl 4 annaparsl XMMUYECKHUX IPOU3BOJICTB

KAPTA
00ecreYeHHOCTH JHCIUILTHHBI y4e0HOi H y9e0H0-MeTo U9 eCKoM IUuTepaTypoi
Jucuunnmuza: YucneHHoe MoAeIupoBaHue GU3NYeCKuX Moei
Kox, manpasierne noarororku: 18.03.02 Duepro- u pecypcocdeperaromue nporeccs! B
XUMHYECKOH TEXHOJIOIHH, HEQTEXUMUM U GHOTEXHOJIOT I

[Ipunoxxenue 2

Ne
/m

Hazpanne yyeOHOro, yueoHo-
METOIUYECKOTO U3NaHNA,
aBTOp, U3JATETBCTBO, BUL

W3JaHWS, FOJ U3TaAHUS

KonmuectBo
9K3EeMIUIIPOB
B BUK

KoHTHHTEHT
obyvaromuxcs,
HCTIOJIB3YIOLLMX

YKa3aHHYIO

JIATEPaTypy

O6ecneuyeHHOCTh
00yJaromuxcs
JIUTEPaTYpPOWH,

%

Hanuque
3JEKTPOHHOTO
BapuanTa B ObC

(+-)

Boakos, E. A.Uucneuusie
MeToIbl : ydebHOoe mocobue /
E. A. Bonkos. - 6-e u3., cTep.
- Canxr-IlerepOypr : Jlaus,
2021. - 252 c. -
URL:https://e.lanbook.com/bo
0ok/167179. - Pexxum noctyna:
IJIsL aBTOpP. MOJIb30BATENeH. -
OBC "Jlanp".

OP*

30

100

Cnabuos, B. JI. Uucnennsle
metomsl : yueOuuk / B. I
CnabuoB. - Cankr-IletepOypr
: Jlame, 2020. - 392 c. -
URL:https://e.lanbook.com/bo
0k/133925. - Pexxum pocTyma:
I aBTOpP. TMOJIB30BATENEH. -
3BC "Jlanp".

oP*

30

100

3

Hy0KoB, M.
B.Mounenuposanue
¢u3MYeckuX  TNpOLECCOB B
9JEKTPOMArHUTHBIX ~ITOJIIX
yuebnoe mocobue / M. B.
Hy6xos, W. TI. BecHOB. -
Pasans : PIPTY, 2019. - 60 c.

URL:https://e.lanbook.com/bo
0k/168312. - Pexxum pmocryna:
IUIsL aBTOp. IOJb30BATENE. -
OBbC "Jlanp".

OP*

30

100

Ao, C. MH. VpasHeHus
MaTeMaTH4yeckoil (U3HKU
y4eOHO-METOAUYECKOE
nocobue / C. U. SHOB. —
Bapuayn : Antl'T1VY, 2019. —
81 c.— Texcr :
3JIEKTPOHHBIH // Jlanb
3NIEKTPOHHO-OUOIHOTeYHAs
cucTema. — URL:
https://e.lanbook.com/book/13
9183— Pexum pmoctyma: A
aBTOpU3. NOJIB30BATENCH.
CxonupopaTth B 0ydep

Op*

100

Mycreiikuc, A. Y. Yucnennoe
pelreHue 3aj1ay
TEIUTONPOBOJHOCTH : y4yeOHoe
mocobue / A. U. Mycreiikuc,
J. TI. IOmakoB. — CaHKT-
Ietep6ypr : BI'TY "Boenmex"
. J1.®D. Yerunosa, 2018, —

OP*

100




41 c.— Texcr :
JNIEKTPOHHBII // Jlanb
ANIEKTPOHHO-OUOIUOTETHAS
cucrema. — URL:
https://e.lanbook.com/book/12
2077

Amnppees, B. K.
Marematuyeckue MOZAEeNU
MEXaHUKH CIUIOIIHBIX Cpeq :
yue6Hoe mocobue / B. K.
AHppees. — CaHkKT-
[MetepOypr : Jlaup, 2021. —
240 ¢. — ISBN 978-5-8114-
1998-2. — Teker :
JNeKTpOHHbIH /  JlaHb
9NIEKTPOHHO-OUONMOTEUHAS
cucTema. — URL:
https://e.lanbook.com/book/16
8854

OP*

100

Benosa, . M. Teopus mosns.
MareMaTHYeCcKuii  aHaIu3
y4eGHO-METOIMYECKOe
nocobue / . M. Benoga, T. A.
ManaeHKoBa, B. M.
Keccensman. — Mocksa
PTY MWHPIA, 2020. — 68
c.— Tekcr : 3JMeKTpOHHbI //
Jlanp : 3JIEKTPOHHO-
OubNMoTEYHAs CHUCTeMa. —
URL.:
https://e.lanbook.com/book/17
1438

ap*

30

100

Oxop3uH, B. A.

IlpuxnagHas MarteMaTHka B
cucteme MATHCAD
yye6HOe mocobue / B. A.
Oxop3uH. - 3-e m3n., cTep. -
Cankr-Ilerepoypr : Jlans,
2021. - 352 &: -
URL:https://e.lanbook.com/bo
ok/167771. - Pexxum poctyna:
UL aBTOp. TONB30BATENEH. -
3BC "Jlans".

OP*

30

100

DP* — 31eKTPOHHBIA pecypc Ui aBTOp. NOJNB30BATENEH NOCTYNEH 4Yepe3 ONEKTPOHHBIHA
Karanor/JexTpornyro 6ubmuorexy TUY http:/

Y3

3asenyromuii kapenpoit DMKy

« 30 » Z"do“_.v -~ 2021’ “.

Hupexrop BI/IK

M.IL

X, Karoxosa

irbis.tsogu.ru/

P. MypatoB




