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1. Ileau u 3a7a4Yu OCBOEHHUSA TUCHHUILINHDBI

[enb MUCIUTUIMHEL: pa3BUTh KOMIIETEHIIUU YUCICHHOTO MOJICTHPOBAHUS (PU3NICCKUX TTOJICH.
3ajaun JUCUUIIIIUHBIL

e 3y4nTh 0a30oBbIe TUDHepeHITNATBHBIC U HHTETPAIBHBIC YPABHEHHMSI, JICKAIIE B OCHOBE OITUCAHUS
3JEKTPUUYECKUX, MATHUTHBIX, 3JIEKTPOMArHUTHBIX, TEIUIOBBIX U YIPYIUX IOJEH;

® U3Y4YUTh U OCBOUTH OCHOBBI METOJIOB KOHEYHBIX 3JIEMEHTOB U KOHEUHBIX PA3HOCTEN;

® OBJAJETh METOJAMH pa3NoKeHus AU depeHIInaIbHbIX YPABHEHNUI B BHIYUCIUTENbHBIN aIrOpUT™M

® OCBOWTH MIPOTrPAMMHBIE CPEbI YUCICHHOT'O MOJICTUPOBAHUS HUZUUECKUX MOJICH.

2. Mecto nucuumuinabl B ctpykrype OITIOII BO

JluciyIInHa OTHOCHUTCS K TUCHUIUIMHAM OOIIEYHUBEPCUTETCKOTO OJIOKA JIEKTUBHBIX AUCIUIUIMH 10
temaruke "Ludposas umkenepus" odg3arenpHO yacT yuyeOHOTO IIIaHa.

Heo0xoauMbpIMu YCIIOBUSIME TSl OCBOSHHS AUCLUILIMHBI SIBIISTIOTCSL:

3HaHUE OCHOB TEOPUH YIPYrOCTH, TEPMOJUHAMUKH U OJICKTPOJUHAMUKH, HHTETPAIBLHOTO |
i depeHInanbHOT0 HCYUCIICHNS, TPUHIUIIOB paOOThl BEIYMCIUTEIBHBIX aITOPUTMOB.

YMEHHUSI  ONepHpoBaTh  (U3MYECKMMU  33aKOHAMH, pemaTh MPOCTblE  HHTETPAIbHBIE U
nuddepeHnuaibHble ypaBHEHUS

BJIaJICHHE HaBBIKAMU pPa0OTHI C KOMIBIOTEPHBIMH IPOrpaMMaMH YHUCIEHHOTO MOJIEIHPOBAHUS,
METOJIaMH aHAJIHM3a NOJTYYEHHBIX Pe3yIbTaTOB M UX MPEICTABICHUS.

ConeprxaHue AUCUUIUIMHBI SBISIETCS JIOTHYECKUM MPOJODKEHUEM COJICPKAHHUS AUCUUIUINH (U3UKA,
TeOpeTHuYecKass MeXaHWKa, MaTeMaTHhKa, HU(poBas KyJabTypa M CIYXHT OCHOBOH JUIS OCBOCHHS
IVCUUIUIMH IPOEKTHAS NESITeIbHOCTD, (PU3HMKa TBEPIOTO Tea, B3aUMOICHCTBHS U3ITyYSHHS MaTepruaIaMu

(I)I/I3I/I‘IGCKI/IG MCTOJAbI KOHTPOJIA U IUArHOCTUKH, MCTO/Ibl KOHTPOJIA Ka4CCTBA HAHOMATCPHUAJIOB.

3. Pe3yuabTarbl 00y4eHusi M0 JMCUHUNIHHE

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

Ta0muma 3.1

Kox n HanmenoBaHue
KOMIIETEHIINH

Kox u HaumeHoBaHue
WHIUKATOPa TOCTHKEHUS
komrnerentun (MJIK)?

Kox 1 HanmeHOBaHME pe3ynbTaTa 00ydeHHs 1Mo
JTUCIUTUINHE (MOJTYITIO)

VK-1 Crocoben
OCYIIIECTBIISATH TIOHUCK,
KPUTHYECKHI aHAIIN3 U
cuHTe3 HHPOPMAIIHH,
MPUMEHSTh CUCTEMHBIN
MOJIXO/T JUISl PEIICHHUS
[IOCTaBJIEHHBIX 3a1a4

YK-1.2. Cucremarusupyer u
KPUTHYECKH aHAIN3UPYET
UH(POPMALHIO, TIOJTYYCHHYIO U3
Pa3HBIX HCTOYHUKOB, B
COOTBETCTBHH C TPEOOBAHUAMHU H
YCIIOBHSIMH 332491

3Hatb: 31 OCHOBBI YHCIEHHBIX METOJ0B MOICTUPOBAHUS
IIOJISI ¥ X BUIBI

YMers: Y1 BBINONHATH peoOpa3zoBaHue
muddepeHnnanbHBIX YpaBHEHUH, OMICHIBAIOIINX
(pu3nueckoe 1oje, B pa3HOCTHBIE COOTHOLICHUS AJIs
HNOCTPOEHHS NOCIEIYIONIHNX AITOPUTMOB

Bnagers: B1 HaBBIKaMU MOCTPOCHUS OJIIOK-CXEM
ANTOPUTMOB pacyeTa GPU3NICCKUX MOJIeH

VK-2 Crnocoben
ONpPEeNeNATh KPYT 3a]a4 B
paMKax MoCTaBJICHHOU
LIeJTA ¥ BEIOUPATh
OINTHMAaJbHBIE CIIOCOOBI
WX PEIIeHUsI, UCXOMIS U3
JIEUCTBYIOMINX MPABOBBIX
HOPM, UMEIOIIHXCS
pPECypCcoOB U OrpaHUYEHUN

VK-2.1. IlpoBogut aHanus
MIOCTABJIEHHOW LI U
(hopmynHupyeT COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 337134,
KOTOpPBIE HEOOXOIUMO PEIINTh
JUTS €€ TOCTIDKEHUS.

3HaTb: 32 npuHUMNB GOPMHUPOBAHUS MOJIEIH 3a1a4H U
KOPPEKTHOT'O 331aHNsl Ha4aJIbHbIX M TPAHUYHBIX YCJIOBUH

Ymets: Y2 GpopMupoBaTh MOJIEb B IPOrpaMMHOM cpezie
YHCICHHOTO MOJICIINPOBAHUS, B TOM YHCIIE CHCTEMY
B3aMMOCBSI3aHHBIX MOZETIEeH

Brnangets: B2 HaBbIkaMu OCTPOCHUS YUCIEHHOW MOIETTH
(buzmueckoro moJsl, MpeACTaBICHUS U aHAITU3a PE3yJIbTaTOB,
crocobamu Bepu(UKAIMK Pe3yTbTAaTOB




4. O0LeM TUCHHUIIITHHBI

OOmuii 00beM JUCHMITINHLI COCTaBIAET 3 3aueTHRIX equnmi, 108 uacos.

Tabnuna 4.1.
AynuTOpHBIE 3aHATHS/KOHTaKTHas paboTa, Jac. dopma
dopma Kypc/ YAHTOP 4 : CamocrosTenbHas p .
IIpaktnaeckue | JlabopatopHsie IIPOMEXKYTOUYHOI
o0yueHus ceMecTp Jlexuuu pabora, yJac.
3aHATHUA 3aHATUA arrecranun
oYHast 2/4 16 32 60 3ayer

5. CTpyKTypa M cojiepKaHue U CUUIIMHBI

5.1. CTpykTypa IUCLHUIUIMHBI.

ouHas ¢popma o0ydenusi (OPO)

Tabmuma 5.1.1

CTpyKTypa TUCTHIUTAHBI AyRHTOpHbIE
Ne PYKTypa Juen 3aHATHSL, Yac. CPC, |Bcero,
Koxg MJIK OreHOYHBIE Cpe/ICTBA
n/m | Homep HaumenoBanue yac. yac.
JL Mp. | Jlad.
paznena pasnena
1 1 Beenerne 1 - - 2 3 YK-1.2 Pedepar
VK-1.2 .
2 2 DIeMEHTHI TEOPHH OIS 2 - 2 5 9 Tunosoii pacder, TecT
YK-1.2

3 3 | YpasHCHit Teopin 2 | - 2 5 9 VK-1.2 Tect
yIOpyrocTu
VYpaBuenus MakcBesia

4 4 | BITCTPATRHOM I 2 | - | 2 5 9 VK-1.2 Tect
g depeHIanbHOM
BUJIC

5 5 Termnonepenoc 2 - 2 5 9 YK-1.2 Tect

6 6 YucreHHbIe METOIbI 4 - 6 15 25 zﬁ:;i JlaGoparopHas pabora
MopnenupoBanue VK-2.1

7 7 (H3UUIECKHX TOJICH B 2 - 18 14 34 ' JlabopaTopHast pabota
nporpamme Elcut

8 8 AJBTepHATUBHBIC 1 ) ) 5 6 YK-2.1 Pedepar
HPOrpaMMHBIE TTAKETHI

3ager - - - 4 4 - Bomnpocs! k 3aueTy
Uroro: | 16 - 32 60 108 - -

3aouHas popma od0ydenus (3PO)
He peanusyercs

04HO-3a04Has popma o0yuenus (O3PO)
He peanusyercs

5.2. ConeprxaHue TUCITUTIITUHBI.

5.2.1. ConeprkaHue pa3neaoB JUCIUTUTHHBI (IUAAKTHYECKUE STUHUIIBI).

Paznen 1. «Bsedenue». Ponp m Mecto MonenupoBaHusi (pU3NYECKUX MPOLIECCOB B MPOEKTUPOBAHUU
W3JIETMH U IPOLIECCOB B IPOU3BO/ICTBE.

Pasznen 2. «Onemenmur meopuu nonay». Ilonatue nomst Kak MaTeMaTu4eckoro oobekra. CKasipHOe TOJIe.
Bekropaoe mnone. Tenzopnoe mone. [loBepxHocTHble uHTerpaibl. Omneparopsl ['ammibTona u Jlaraca.




I'paguent, potop, nuBeprenuus. Liupkynsiws BekTropHoro noist, popmyina Crokca. [ToTOk BEKTOpHOTo 1o,
dopmyna Octporpanckoro-I'aycca. YacTHbie ciydan BBIPOKICHHUS TPEXMEPHON MO B TUIOCKYIO WITH
OCECHUMMETPHUUHYIO.

Paznen 3. «¥Vpasnenus meopuu ynpyeocmu». TeHzopwsl nedopmaruii u HampspkeHWd. 3akoH ['yka.
Monyns FOura, Moaynb capura, kodddumuent [lyaccona, napamerpsi Jlame.

Pasnen 4. «Vpasnenus Maxceenna 6 ummespanvhom u ougpghepenyuanvhom eude». DusnuecKue
BEJIMYHHBI, ONMCHIBAIOIIHE JICKTPOMarHuTHOE ose. Teopemsl o mupkyisiin 1 Octporpaackoro-I'aycca mis
AIIEKTPUYECKOr0 U MarHUTHOTO MoJiei. MarepuanbHble ypaBHEHUs. DIIEKTPOCTATUYECKOE B3aUMOJICHCTBHE,
MarHUTOCTATHYECKOES B3aWMOJICUCTBHE, 3aKOH OMa, JJIEKTPOMAarHWTHAs WHIYKIUS M TOK CMEIICHUS B
CTPYKTYp€ ypaBHEeHU MakcBesia.

Pasnen 5. «Tennonepenoc». TemmeparypHoe Tone. YpaBHEHHE TeIUIOBOro OanaHca. ['pagueHT
TEMIIepaTypbl, TEIIOBOM MOTOK. 3akoH Dypne. Koaddumnment temmonpoBogHoctu. JuddepeHnmansHoe
ypaBHEHHUE TEIJIONPOBOAHOCTH. TeII0eMKOCTb, TEMIEPATyPOIIPOBOAHOCTb.

Pasznen 6. «Hucnennvie memoowr». OCHOBHBIE CBEJICHUSI O METOJAX KOHEUHBIX 3JIEMEHTOB, Pa3HOCTEH U
oobemoB. CeTkn W ceTouHble (QYHKIMHU. ['paHuuHBIe W HayajbHBIC YCIOBUSA. METObI armpoKCUMAIN
ornepatopoB. [losmHOMMAaNBHAS anmpokcuManusa U UHTepnoaya. CXoauMOCTh U YyCTOMYMBOCTD AJITOPUTMA.
I'paHnyHbIe 1 HauallbHBIE ycloBUs. Bepudukaiys pe3yibTaToB YMCIEHHOTO MOJIEIMPOBAHUSI.

Pasnmen 7. «Mooenuposanue ¢usuueckux noneii 6 npoepamme Elcuty. Unrepdeiic nmporpammer Elcut.
O030p ocHOBHBIX THMOB 33aa4. Onucanue 3amaud. CTpykTypa 0a3zbl naHHbIX 3agaud. Co3gaHue 3a/1auu.
Onucanue reomerpun 3agauu. Co3paHue reomerpuueckod mozenu. [IpuBs3ka METOK K IeéOMETPUYECKUM
obbekTam. [luckperuzanus obmactu. OOMEH NTaHHBIMU C JPYTUMHU IporpaMMmamu. BBoj mapameTpoB 3a1auu.
BBon CBOMCTB MarepuanoB U I'paHUYHBIX ycioBUH. BBoa cBONCTB MeTkH. CXeMbl 3JEKTPUUECKHUX LIEHEH.
AHanu3 pesynbTaToB pemieHus. opMupoBaHUE KapTUHBI IOJI1 HA 3KpaHe. JIOKaIbHBIA U MHTErpajbHbIN
KAJIbKYJIATOP. AHAIM3 IPUCOCAVMHEHHOW JJIEKTPUYECKOM 1enu. Macrep BbMMCIEHMs MapameTpoB. BeiBox
pesynbTaroB pacuera mnons. Hancrpoiiku. LabelMover. [Napmonuyeckuit anamms. WMmopt 3cku3oB
SolidWorks.  Berumcnenne  wacTHYHBIX — eMKocTeil.  [IporpammupoBanme  HajacTpoek.  Perenue
MYJIbTH()U3NUECKUX 33/1a4 U 33/1a4 ONTUMHU3ALNY.

Pasnen 8. «Anemepnamusnvie npocpammuvie naxemvl MoOemUpo8anus gusuveckux 3adauy». ANSYS,
COMSOL Multiphysics, Solidworks Simulation, OPERA, CST Studio Suite, JMag, Altair Flux, Simcenter
MAGNET. Pemaemsie 3agaun. CpaBHEHUE.

5.2.2. CopeprkaHue TUCIUTUIMHBI 10 BUIaM YY€OHBIX 3aHSTHIL.
JleknmnoHHbBIE 3aHATHSA
Tabmuma 5.2.1

w/nu | et O®O | 300 | 0390

Howmep O0mweMm, gac.
pasnena

Tema nexuun

HWHBI

Poas m mecto MOACINPOBAHUA (I)I/ISI/I‘IeCKI/IX IIpoHeccoB B HNPOCKTUPOBAHUU
2 I/I3H€J‘II/II71 1 IpOHUECCOB B IMTPOU3BOACTBE

Ansys, COMSOL Multiphysics, Solidworks Simulation, OPERA, CST Studio
Suite, IMag, Altair Flux, Simcenter MAGNET. Pemraemsie 3amaun. CpaBHEHHE.

1,8

ITonsTHe mons Kak MaTemarmdeckoro obOnekrta. CkansgpHoe Toje. BekropHoe
morne. Tersoproe mone. [ToBepxHocTHBIE HHTETpansl. Oneparopsl ['aMmIbTOHA U
Jlannaca. I'paauent, portop, auBepreHius. LIUpkynsius BEKTOPHOTO MOJS,
dbopmyma Crokca. ITotok BekTopHOTO TOJIsA, hopmyna Octporpaackoro-I'aycca.
YacTHple CiIyd4ad BBIPOKICHHS TPEXMEPHOW MOAENH B IUIOCKYK WA
OCECUMMETPHYHYIO.

Tenzoper nedopmanmii u HanpspkeHuil. 3akoH ['yka. Monayns FOnra, momyns
cnsura, kodd¢uuuenr Ilyaccona, napamerpst Jlame.




Ou3nyeckue BEJIUYUHBI, ONUCHIBAIONIME JJIEKTPOMArHuTHoe mnose. Teopembl o
mupkymanun 1 Octporpaackoro-I'aycca i 3MEKTPHYECKOTO0 W MarHHUTHOTO
moyieli. MatepuaibHble ypaBHEHHS. OJIEKTPOCTATHYECKOE B3aUMOJICHCTBHE,
MarHUTOCTaTHYECKOe  B3amMoneiicTBue, 3akoH Owma, 3JEKTpOMarHuTHas
WHAYKIWS U TOK CMEIICHHUS B CTPYKTYpe ypaBHEeHUI MakcBea.

TemneparypHoe 1none. YpaBHEHHE TEIDIOBOTO OanmaHca. ['pagiieHT TeMIepaTypel,
TeruioBod  moTtok. 3akoH  @Dypee.  Koaddumment  TemmonmpoBOAHOCTH.
Huddepernnansaoe ypaBHEHHE TETIIIONPOBOIHOCTH. TennoemkocTs,
TEMIEepaTypONpOBOAHOCTb.

OCHOBHEIE CBCIACHUA O MCTOAAX KOHCYHBIX 3JICMCHTOB, paBHOCTeﬁ 1 00BEMOB.
CeTKH M CETOYHBIC (byHKHI/II/I. FpaHI/I‘IHLIe U HavdaJlbHbIC YCJIOBUA. MeTtoabl
arrmpoKCUMalunu OIICPaTOpOB. IlomuHomMuanbHas anmnpoKCcuManus u
WHTCPIOJIALNA.

CXOI[I/IMOCTL u YCTOﬁqHBOCTb ajropurma. FpaHH‘IHLIe 1 Ha4daJIbHbIC YCJIOBUA.
Bepwbnxaunﬂ PE3YILTATOB YUCJICHHOTIO MOACINPOBAHUS.

Wnrepdeiic nporpammel Elcut. O630p ocHOBHBIX THIOB 331a4. Onucanue 3a1aqu.
Crpykrypa ©Oa3pl nmaHHBIX 3amaud. Co3maHue 3amaun. OmncaHWe TEOMETPHH
3agaun. Coznanue reoMeTprudeckoi Mojenu. [IpuBsizka METOK K TEOMETPHIECKUM
obbekTaMm. Jluckpernzanus obmactu. OOMEH NaHHBIMH C JPYTHMHU IPOrPaMMaMH.
BBox mapamerpoB 3amaun. BBox cCBOWCTB MaTepHalloB M T'PaHWYHBIX YCIOBHM.
BBon cBoiicTB MeTkH. CXEMbl 3JIEKTpUYECKUX ILenei. AHaiu3 pe3yjbTaToB
pemenus. @DopMupoBaHWE KapTHHBI TONsAd Ha JKpaHe. JIoKanbHBIH W
UHTETrpaJIbHBIA KaNbKYJISATOp. AHAlIM3 TPUCOCTUHEHHOMN 3JEKTPUYECKON IIeIu.
Macrtep BblUMCICHMS NapamMeTpoB. DBbIBOJ pe3ysbTaToOB pacuera  IOJs.
Hancrpoiiku. LabelMover. T'apmonuveckuit anamu3. MmMnopr ascku3zoB
SolidWorks.  Bpluucienue  uyacTuuHbBIX — eMKocted.  I[IporpammupoBanue
HaJcTpoek. Pemenre MynbTH(U3MYECKHX 33134 U 3a/1a4 ONTHMH3ALIUH.

Hroro:

16

HpaKTI/I‘ICCKI/Ie 3aHATHUSA

«[IpakTrueckue 3aHITHs y4eOHBIM TUTAHOM HE MPETYCMOTPEHBI

JlabopaTtopHbie paGoThI

Tabnmma 5.2.2
Ne Howmep pasyena O6pewm, gac. HaumenoBanue 1abopaTopHOi paboThI
/1 JIUCITUTUTAHBI O0DdO 300 | 0390
1 2 2 - - DNEeMEHTHI TEOPUH TTOJIS
2 3 2 - - YpaBHEHUSI TEOPHH YIIPYTOCTH
3 4 2 - - YpaBHeHust MakcBenna
4 5 2 - - YpaBHEeHMs TemIonepeHoca
5 6 6 ) i COCTaBnerIe YHCJIEHHBIX aJITOPUTMOB pacyeTa MHTErpaibHbIX
BBIPAXKCHUI
6 7 2 - - W3yuenne unrepdeiica mporpammsl Elcut
7 7 2 - - Pacnpenenenue ynpyrux HanpsHKeHUH Teaa mpocToil popMer
8 7 2 - - Konzencarop nepeMeHHOM eMKOCTH
9 7 2 - - PacnpesiesicHrE 3JCKTPUIECKOTO TOKA B IPOBOTHHUKE
10 7 2 ) i Pacuer MarHuTHOTO MOJISE HOCTOSIHHBIX, TAPMOHHYECKUX U
HeCTallMOHAPHBIX TOKOB
11 7 2 - - Pacuer TeruoBoro nosst Teaa npoctoi Gopmbl
12 7 2 - - Harpes nunuHapa 1 MEXaHHUECKUE HAPSKEHUS
13 7 4 - - 3ammra OT4ETOB
HUroro: 32 - -




CamocrosiTesibHast padoTa CTyJeHTa
Tabmuna 5.2.3

Ne Howmep pazznena O0Obem, yac.

Tema Bug CPC
o/ JQUCLUTIINHBI 0D0 300 03D0

Ponb 1 MECTO YNCIEHHBIX METOIOB
1 1 2 - - Hanwucanue pedepara
B HayKe U TeXHHKE (1m0 00sacTsm)

BrImoHEHNE THIIOBOTO

2 2 3 - - Pemtenue 3ama4 no Teopun mons
pacyera

3 2 2 - - Tect «Teopust mosus» TectupoBanue
ITonroroBska x

4 3 5 - - YpaBHEHUsI TEOPUH YIIPYTOCTH TECTUPOBAHUIO/
TectupoBaHue
IToaroroBka k

5 4 5 - - YpaBreHust Makcseia TECTHPOBAHUIO/
TectupoBanue

5 IToaroroBka k

6 5 - - YpaBHeHUs TerIonepeHoca TECTUPOBAHUIO/
TectupoBanue

7 6 5 - - CocraBieHNE YUCICHHBIX Moxrotosia K

n1a00paTOpHOI pabore

AJITOPUTMOB pacyeTa

8 6 10 . Odopmienne oTyera o
- - WHTETPaIbHBIX BBIPAKCHUH 9
J1a00paTOpHOI pabore
9 7 6 ) ) [ToaroroBka k
MogenupoBanue HU3MICCKHX TOJIeH | JIAOOpaTOpHBIM paboTaM
10 7 8 ) ) B iporpamme Elcut Odopmienne oTyera o
1a60paTOPHBIM paboTaM
ITakeTsl UHCIEHHOTO
11 8 5 - - MOJICITHPOBaHUS (PH3HUECKIIX Hanmcanue pedepara
noJien
3auer 4 [ToaroroBka K 3aueTy
Utoro: 60 - -

5.2.3. [IpenogaBanue AUCUMIUIMHBI BEAETCS C MPUMEHEHUEM CIENYIOIIMX BHA0B 00pa30BaTEIbHbBIX
TEXHOJIOTHI:
— Bu3yanusanus ydeOHoro marepuana B Power Point B guamoroBom pexume (JIEKIIMOHHBIE

3aHATHS);

—  mpakThydeckas paboTa B MaJbIX Tpymnmax (1abopaTopHbie paboThI).

6. TemaTHKa KypcOBBIX pad0T/IPOEKTOB

KypcoBbie paboThl/IpOEKThl yU€OHBIM IUIAHOM HE MPEAYCMOTPEHBI

7. KoHTpOJIbHBIE pad0THI

KonTponbHable paboThl yueOHBIM IIJIAHOM HE MPEAYCMOTPEHBI
8. OneHka pe3y/JbTaTOB OCBOEHHUS IHCUHIIIMHBI

8.1. KpuTtepun olieHMBaHUsI CTETIEHH MOJHOTHI U KAU€CTBA OCBOCHUSI KOMIIETEHIIM B COOTBETCTBUU C
MJITAHUPYEMBIMHU pPe3yJIbTaTaMu 00ydeHus mpuBeaeHsl B [Ipunoxenun 1.

8.2. PeliTuHrOBass cucreMa OIICHHBAaHHSA CTEIIEHHW ITOJHOTHI UM KadeCTBAa OCBOEHHUS KOMIIETECHIIUHU
o0yJaroIuXxcsi OYHON, OYHO-3a09HOM (PopMBI 00yUEHHUs TIpeicTaBiIeHa B Tabnuie 8. 1.



Tabnuua 8.1

Ne m/m Buael meponpusTiii B paMKax TEKYIIETO KOHTPOJIS Komuauectso
0asioB
1 Texkymias arTecTaius
1 Pedepat «Poiib 1 MECTO UMCIEHHBIX METOJOB B HAYKE M TEXHUKE)» 5)
2 Brinonnenue tunoBoro pacuera «Teopus moss» 5)
3 Tect «Teopust moms» 5
4 Tect «YpaBHEHUs TEOPUU YIIPYTOCTU» 5)
NTOI'O 3a nepBy1o TEKYIIYIO aTTECTAIHIO 20
2 TeKyIlasi aTTeCTalus
9) Tect «YpaBHenus: Makcaesiay 5)
6 Tect «YpaBHEHUs TEIIONPOBOJIHOCTH B
7 Bemmonnenne wu 3ammra JabopaTopHOH paboThl «YHCIEHHBIE aTOPUTMBI 10
pacueTa HHTETPAIbHBIX BBIPAKEHUI»
8 Pedepart «IlakeTsl mporpamMm YMCIEHHOTO MOJCIUPOBAHHUSI 5)
HNTOI'O 3a BTOpYIO TEKYILYIO aTTECTALUIO 25
3 TeKyIIasi aTTecTaIus
9 Brinonaenue u 3anura 1adboparopHoit padotsl «MuaTepdeiic Elcuty 5
10 Broimonnenue u 3ammuta nabopatopHoi paboTel  «PacmpeneneHue ympyrux 5
HaNpsLKEHUH Tela IpocToi (OpMBbI»
11 Bremonxenue u 3ammTa jgaboparopHoil paboTel «KoHIaeHcaTop NMepeMEeHHON 10
E€MKOCTH
12 Bommonnenne w 3ammra  nabopatopHoid  pabotel  «Pacmpenenenue 5
AIEKTPUYECKOTO TOKA B TPOBOJIHUKEY
13 Broimonnenue u 3ammra jgabopatopHoit paboTbl «PacueT MarHUTHOTO MO 10
MIOCTOSIHHBIX, TAPMOHUYECKUX U HECTAIIMOHAPHBIX TOKOBY
14 Boinonnenue u 3amura jabopaTopHoil paboThl «Pacyer TerioBoro mnoss Tena 5
POCTO POPMBI»
15 Bommonnenue wu 3ammra nabopatopHoi pabotel  «HarpeB uumnuHApa u 15
MEXaHUYECKUE HAMPSKEHUS»
HNTOI'O 3a TpeThI0 TEKYUIYIO aTTECTALHIO 55

BCEI'O 100

9. YueOHO-MeTOAUYecKOe U MHPOPMAIHOHHOE o0ecredeHne TN CHUIIIHHBI

9.1. IlepeueHpb pekoMeHTyeMOH JIUTepaTypsl npezacTasieH B [Ipunoxenun 2.
9.2. CoBpeMeHHbIe MTpodheccHoHaNIbHBIE 0a3bl TaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CHCTEMBI.

CoGctBennas nonnorexcToBas 6a3a (I16J]) BUK TV http://elib.tyuiu.ru/
Hayuno-texuuueckass Oubmuoreku ®I'BOY BO PI'Y Hedtu u raza (HUY) um. U.M.
I'yoxuna http://elib.gubkin.ru/

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

baza nannpix Koncynbprant «QnekTpoHHas Onbinoreka rexuuueckoro BY3a»
DnexkTponHo-0nbOIMoTeuHast cuctema IPRbookshttp://www.iprbookshop.ru/

000 «M3narensctBo JIAHDBY http://e.lanbook.com

000 «dnextponHoe u3aarenbctBo FOPAWT» www.biblio-online.rux»
DnekTpoHHO-0MOMMOTeuHas cuctema elibraryhttp://elibrary.ru/

DnekTpoHHo-0uOIMoTeuHas cuctema BOOK.ru https://www.book.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/
https://www.book.ru/

9.3. JluneH3uoHHOe W CBOOOJHO pacmpocTpaHsIeMoOe MPOrpaMMHOE oOecredeHue, B T.U.
OTE€YECTBEHHOT'O ITPOU3BOICTBA

MicrosoftWindows;

MicrosoftOfficeProfessional

ELCUT Ilpodeccnonansubiii (1 nuuensus Ha 10 pabounx mecr)

ANSYS

MathCad

10. MarepuajJbHO-TeXHHYECKOEe OOecredeHue U CIUTINHbI
[Tomemenust st TPOBEACHHUSI BCEX BHJIAOB pPA0OTHI, MPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM,

YKOMILJIEKTOBAHBI HEOOXOIUMBIM 000PYIOBAHHEM U TEXHHUECKUMH CPEACTBAMU O0YUCHHSI.
Tabmuua 10.1

[lepeueHb TEXHUYECKUX CPEICTB OOyUCHUS,
[lepeuens o0opynoBaHus, HEOOXOAUMOTO AJIs
Ne n/mt HEOOXOTUMBIX JIJIS OCBOSHUS TUCIIUTUTHHBI
OCBOCHUSI JTUCIIUTLITMHBI
(IeMoHCTpaIMoHHOE 000pYyI0BaHHE)
VYyeOHast aymuTopus AJig MPOBEACHUS 3aHATHH JIEKIIMOHHOTO TUIA; KYPCOBOTO MPOESKTHUPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX Pa0dOT); TPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYIbTAINIl; TEKYIIETO
1 KOHTPOJISI H IPOMEKYTOYHOH aTTeCTaIuu
VYyeOHast MeOenb: CTOJBI, CTYJIbs, TOCKa Kowmmerotep B kommiekte-1mT., sKpaH,
MEJIOBasL. IPOEKTOP, AKyCTUYECKasi CUCTEMaA
YyeOHast aynuTopus AJisd IPOBEACHUS 3aHATHI CEMUHAPCKOTO TUIA (JIa0OpaTOPHBIX 3aHSATHI).
VYyeOHnas naboparopus GU3HMUECKUX METOJOB HEpa3pyLIAoIIero KOHTPOJIS
2
Kommerorep B komruiekre -11 mwr, mpoekrop,
VYyeOHast MeOeTIb: CTOJIBI yYEHHUECKHE,
9KpaH, TeneBu3op LG, nokymeHT-kamepa,
KOMIIBIOTEPHBIE CTOJIBI, MApKEepHas 10CKa
ITpoexTop Epson EB-95

11. Meroan4yeckne yka3anus no opranusanuun CPC
11.1. MeTtoauueckue yKka3aHus 110 MOJATOTOBKE K JJa0OPATOPHBIM 3aHATHSIM.

Baxnoil ¢popmoit camocTosTenbHON pabOThl CTY/EHTA SABJSETCS CUCTeMaTHUecKas M MIIaHOMepHast
MOArOTOBKAa K Jja0opaTopHeM paboram. Ilocne neKmuu CTyAEHT OJDKEH IO3HAKOMMTHCA C IIAHOM
71a00paTOPHBIX pabOT U CIIUCKOM 0053aTEIbHONW M JOMOJHUTEIBHOM JIUTEpaTyphl, KOTOPYIO HEOOXOIUMO
MIPOYUTATh, U3YUUTh U 3aKOHCIIEKTUPOBaTh. Pa3zbsicHEHNE 110 BOIpOcaM HOBOM TEMbI CTYJE€HTHI OJTY4YaroT
y IpernoiaBaTers.

[ToarotoBka k maGopatopHOil pabore TpeOyeT, Mpexae BCEro, UYTEHHS PEKOMEHIYEeMBbIX
UCTOYHUKOB U MOHOrpaduyeckux paboT. BaxHbIM 3TarioM B C€aMOCTOATENbHOM paboTe CTyAeHTa
SBJIIETCS U3YUYEHUE MaTeprasa 1o KOHCIEKTY JIEKIUH.

B mnauane Ttekcra saGoparopHOi pabOThl NMPUCYTCTBYET BCTYNMUTENbHAas YacTh, B KOTOPOM
dbopmynupyrOTCS 3amadd paboThl U 0003HAYAIOTCA CHOCOOBl WX pemieHus. Otuer odopmisieTcss B
MAIIMHOMIMCHOM BHJIE COTJIACHO MPUHATHIM HOopMaM (dopmar, mpudt u T.1.). OH JOIDKEH COJEepXkKaTh:
HEOOXOJIUMBbIE CXEMbl U YPAaBHEHMsSI C IMOSICHEHHSIMH BEJIMYMH; JIOCTATOYHOE KOJUYECTBO PUCYHKOB M
IMarpaMM, OTPaKAIOUIMX pe3ylbTaT paboThl. BakHoW cocTaBisomiel oTueTa SBISETCS BBIBOJBI, 110
CYHIECTBY KOTOPBIX IIPENOAaBaTeIb MOXET OLEHUTh TIIyOMHY OCBOEHHS COOTBETCTBYIOIIEH TEMBI
JUCLUTUIAHBL.

KonTponb caMoCTOATENbHOM TMOATOTOBKM — ydyallerocs K TeMme J1alopaTopHOM  paboThl
OCYILECTBISIETCSL B Tpolecce €€ 3auuThl npenoaasarento. dopma KOHTPOJIS — YCTHBIE BOIPOCHI IO
CoJIep>KaHuI0 pabOTHI U MPOIIECCY PELICHUS] TOCTABICHHBIX 3a]1a4.




JlaGopaTopHble 3aHATHS SBISAIOTCS OIHOM M3 BaXHEUIHMX (OpM OOYy4YEHHUS CTYIEHTOB: OHHU
MO3BOJISIIOT IPUMEHUTDH TTOTyYCHHBIE TEOPETUUECKUE 3HAHUS Ha MPAKTHKE, JaTh OKOHYATEIFHYIO OIIEHKY
YCBOGHHS Y4YallUMCs pas3zeiia JUCHHUILIMHBL. B mporecce MOATOTOBKM K Ja0OpaTOPHBIM 3aHATHUAM
OOy4JaroImMiCsT Pa3BUBAaCT YMEHHUS W HABBIKM CaMOCTOSTEIHHOTO IOMCKAa W aHalu3a WHPOpMAIMU W3
Pa3IMYHBIX UCTOYHUKOB, COBEPIICHCTBYET CBOM HAYYHO-HUCCIIE0OBATEIbCKUE KOMIIETCHIIUH.

VCnemHoMy OCYIIECTBICHHIO BHEAyIUTOPHOW CaMOCTOSTENBHOW PabOTBI  CIIOCOOCTBYIOT
tecTupoBaHusi. OHM 00ECTIEUNBAIOT HETIOCPEICTBEHHYIO CBA3b MEXIY CTYJIEHTOM M MpernojaBareneM (1o
HUM TpEnoAaBaTelb CyJUT O TPYAHOCTSIX, BOHUKAIOIIMX Yy CTYJCHTOB B XOJI€ y4eOHOro mporecca, o
CTETIEHH YCBOCHHsI MpEIMeTa, O HEOOXOAMMBIX KOPPEKTHMBAX IIeIarornyeckoro rmpouecca). TecTbl
UCTIOJIB3YIOTCS ISl OCYIIECTBICHUS KOHTPOJIBHBIX (DYHKITHA.

11.2. Metoauueckue ykazaHus 110 OpraHU3alii CaMOCTOSITEIbHON paOOThlI.

CamocrosTenbHas paboTa SBISAETCA OJHON U3 BXHEUIIMX (HOpM H3ydeHHUs JII0OOOW JUCIUILINHEL.
Ona 1o3BoJII€T CUCTEMAaTU3UPOBATh U YIIIyOUTh TEOPETUUECKUE 3HAHUS, 3aKPENUTh YMEHMsI U HaBbIKH,
CIIOCOOCTBYET PpAa3BUTHUIO YMEHHUH IOJIb30BAaThbC HAYYHOW M Y4eOHO-METOAMYECKOW JIHTEPaTypOu.
ITo3HaBarenbHas EATENBHOCTh B IPOLECCE CaMOCTOSITEIbHON paboThl TpeOyeT OT CTYAEHTa BBICOKOI'O
YPOBHSI aKTUBHOCTH M CaMOOPTaHU30BAHHOCTH.

B yueOHOM mporecce BBIICNAIOT JBa BUAA CAaMOCTOATENIBHOW palOOThl: ayIuTOpHAas U
BHEAy/IUTOPHAS.

AynuTOpHas caMOCTOsTeNIbHAs paboTa M0 JUCLUIUIMHE BBIOJHAETCS Ha YUYEOHBIX 3aHATHUSAX HOJ
HEIOCPEICTBEHHBIM PYKOBOACTBOM IIPENOAABATENS U 10 €r0 3aJaHUIO.

BueaynuropHas camocTtosATenbHas pa0oTa CTYJEHTOB HpEACTaBiIseT co0oil  jorndyeckoe
IPOJOJDKEHUE  ayAMTOPHBIX  3aHATHI. 3arparbl BpPEMEHM Ha  BBIIOJHEHHWE OSTOW  paboThI
perinaMeHTHpyloTcs pabodynM ydeOHbIM IUTaHOM. Pexxum paboThl BBIOMpaeT caM oOOydarouuiics B
3aBHUCHUMOCTH OT CBOMX CIIOCOOHOCTEM U KOHKPETHBIX YCIOBUH.

CamocrosTenbHas paboTa MOXKET OCYLIECTBISThCS MHIMBUAYAIBHO WM T'PYNIAMH CTYIEHTOB B
3aBUCHUMOCTH OT L€, 00beMa, KOHKPETHOM TEMaTHKU CaMOCTOSITEIbHOM pabOThl, YPOBHS CIIOXKHOCTH,
YPOBHSI YMEHUI CTYJEHTOB.

CamocTrosTenbHass paboTa BKJIIOYaeT B ceOs pabOTy C KOHCIEKTOM JIEKIUH, H3y4yeHUe U
KOHCIIEKTUPOBAHNE PEKOMEHIYEMON JIUTEPATYPhl, IPOCKTUPOBAHUE U MOJEIMPOBAHUE PA3HBIX BUIOB U
KOMIIOHEHTOB NpO(eCCUOHAIbHONW JESITeNbHOCTH, KOHCYJIbTAlMM C TPENojAaBaTeieM, Hay4dHO-
HCCIIEI0BATENbCKYIO paboTy U Jp.

KonTponb pe3ynpTaToB BHEAyAUTOPHOM CAMOCTOATEIBHOW PAaOOTBI  CTYAEHTOB  MOXKET
OCYILECTBIATHLCS B Mpesiesax BpeMEHHU, OTBEIEHHOIO Ha 00s13aTeNIbHbIe yUeOHbIe 3aHATUS IO JUCLUIUINHE
U BHEAYAUTOPHYIO CaMOCTOSITENIbHYIO pabOTy CTYAEHTOB MO JUCHUUIUIMHE, MOXET MpPOXOJUTh B
MUCEMEHHOM, YCTHOM WM CMelaHHOM (opme.
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Kog,
Kpurepuu oneHUBaHUS Pe3yIbTaTOB O0yUCHHS
HaNMEHOBaHUE
Kon u HanmeHoBaHue
Kon WHJUKaTOpa
pe3yabTata 00y4eHHUs 1Mo
KOMIIETCHIIUU JOCTHKEHUS
JUCIIUATUTAHE (MOJTYJIIO) 1-2 3 4 5
KOMITETEHIINT
NJIK
CB00OIHO
He moxer Ha3BaTh YacTuyHO 3HaeT 3naeT 60a30BbBIC
3HatTh: 31 OCHOBEI OPHUEHTUPYETCS B
MaTeMaTHIeCKUE H OCHOBBI YHCIICHHBIX OCHOBBI YHCIICHHBIX
YHCIICHHBIX METOJIOB YHCICHHBIX METOIaX,
(u3MYecKre OCHOBAaHUS, METO/0B METOZIOB
MOJICITAPOBAHIUS TTOJIS M UX MOJKET MePEeUUCIUTh
JIeKaIIKe B OCHOBE MOJICIIUPOBAHUA MO | MOJCIUPOBAHUSA
BHIBI - U TIOSICHUTD UX
YHCIICHHBIX METOJIOB U UX BUJBI nojeu
CYLTHOCTb
VK-1.2 VnMeTs: Y1 BBINONHATH
o MoxeT BBIIIOJIHUTH Brimonnser
CuctemMaTusupyer u npeobpasosatine
KpHTHYECKH nudpepeHIraTbHBIX nmpeoOpa3oBaHus BrimonHseT 6a3oBbie | mpeoOpa3oBaHue
- YpaBHEHHUH, He ymeer npeobpazoBaTth mpocTentme npeoOpa3oBaHus g pepeHIraIbHBIX
o Mai ZHO OTHCHIBAOIITIX i epeHnnanbHbIe IpeoOpa3oBaHMA IuQepeHINATbHEIX | YpaBHCHHUH B
VK-1 . I;HH o 1/1’3 ¢dusnyeckoe noJie, B YpaBHCHHUS B pa3HOCTHBIC mudQepeHInANBHEIX | YpPaBHCHHN B Pa3HOCTHEIC
Y‘;3HH3; Pa3HOCTHBIE COOTHOLIEHHST | COOTHOIECHUS ypaBHEHHit B PA3HOCTHBIE COOTHOLLCHILSL
HCquHHKOB s AUL IIOCTPOCHUA pPa3HOCTHBIE COOTHOIIEHUS MoskeT npeyIoKUTh
’ HOCJIEAYIOMNX COOTHOIIEHUS BAapHaHTHI
COOTBETCTBHU C | anropyTvOB
TpeboBaHMAMH 1 CTpout GJI0K-CXEeMBbI
yCuoBHAMM 321121 QITOPUTMOB pacueTa
Bnagers: B1 HaBeikamMu He umeeT HaBBIKOB Moxer noner. MoxeTr
Crtpourt 6JI0K-CXEMBI
MTOCTPOCHHS OJIOK-CXEM HOCTPOEHHUS OJIOK-CXEM BOCIIPOU3BECTH BBIOpATh
AIrOPUTMOB pacueTa .
AITOPUTMOB pacyera AITOPUTMOB pacyeTa CTaH/apTHbIE OJIOK- Honei ONTHUMAJBHBIH
¢buznyeckux noseit Gbu3nUecKuX MoeH CXEMBI aJITOPUTMOB ’ BapHaHT
OTHOCUTEIIBHO

3aJaHHBIX KPUTCPUCB.




Ko,

Kpurepun onieHnBaHuS pe3yabTaTOB 00ydCHUS

HaMEHOBaHUE
Kon u HanMmeHOBaHue
Kon WHJUKaTOpa
pe3yabTaTta 00y4eHHUs 1Mo
KOMIIETEHI[UU JIOCTHIKEHUS
JUCUUILIAHE (MOYJITIO) 1-2 3 4 5
KOMIIETEHI[UU
UK
3HaeT NPUHIUTIBI
(dopMupOBaHUL
MOJICIIH 3a0a4M U
MOoKeT mepevrCITuT 3aaHUs HAYaJILHBIX U
3HaeT 6a30BbIE N
3HaTh: 32 IPUHLIAIIEL He 3HaeT npuHIMIIEL TIPHUHITUIIBL — IPaHUYHBIX YCIOBH.
(hopMupOBaHUS MOICTH (dhopMupoBaHUSA MOJCTU (dhopmMupoBanus (1)1; MHDOBAHMS Mo3KeT IoKa3aTh
3a[a9i ¥ KOPPEKTHOTO 3a/1a4ud ¥ KOPPEKTHOTO Mojenu 3agaun. He Mogemf:saaaqn u BaXHOCTD
3aJaHUS HA4allbHBIX U 3a7aHUs HAYaJIbHBIX U 3HACT MPHUHIIUIIBI MPaBUIIBHOTO
o N 3a1aHMs HAaYaJILHEBIX U
TPaHUYHBIX YCIOBUU TpaHUYHBIX YCIOBHA 3aJaHUs HAaYaJIbHBIX U . 3aaHUs HA4allbHBIX U
N TPaHUYHBIX YCIOBHU N
TpaHUYHBIX YCIOBHIMA TPaHUYHBIX YCIOBHU
JIJIS TIOJTYYCHUS
VK-2.1. IlpoBoaut ya
KOPPEKTHOTO
aHajIu3
. peneHus
ITOCTABJICHHOM Ie)IN
u bopmymHpyer | v V2 CBoOoaHO
PMYITHPY METB: q)OpMHpOBaVT b ®dopmupyeT Mozenb B | (QOpMHUPYET MOIETH B
COBOKYITHOCTb MOJIENb B IPOTPAMMHON o o
YK-2 Moxert NpOrpaMMHOM cpeze NpOrpaMMHOM cpeze
B3aMMOCBSI3aHHBIX | Cpejle YHCIICHHOTO He ymeer ¢hopmupoBats
o chopMHUpOBATH YUCIIEHHOTO YUCIIEHHOTO
3a/a4, KOTOPhIC | MOAEIHPOBAHUS, B TOM MOJIC/b B IIPOTPAMMHOM
TECOMETPHUIO MOJICIIH, MOJICIUPOBAHUS ISt MOJICIIUPOBAHUSI, B
HE00X0UMO YHCIIC CUCTEMY cpene 3aJ1aTh CBOMCTBA 3aJJaHHOTr'O THIIA TOM YHCJIE CUCTEM
PEIIUTh IS e€ B3aMMOCBSI3aHHBIX ol hit y
o 3a1a4u B3aMMOCBSI3aHHBIX
NOCTHKEHMs. | Mojeei A ¢
Moenei

Bnanets: B2 HaBbIiKaMu
MIOCTPOEHUS YUCIICHHON
Moenu (hU3UIECKOro
T0JIsL, TIPEJICTABICHHS U
aHajM3a pe3yJbTaToB,
crocobamu Bepudukanuu
pe3yIBTaToOB

He Bnaneet HaBbIKaMU
MOCTPOCHHS YUCIICHHON
Mozen GU3HIECKOro Mo,
NPEeNCTaBICHUS ¥ aHAIN3a
pe3ynbTaToB, crocodamMu
BepU(UKAILUH PE3yJIbTATOB

Bianeer HaBpIKaMu
MIOCTPOEHHUS
MPOCTEHIINX
MoJienen
(pU3NIECKOTO OIS
He moxer nath
aHaJIU3 Pe3yNIbTaTOB
MOJCITUPOBAHUSI.

Brnaneer 6a3oBbeIMU
HaBBIKAMU
MOCTPOCHHUS
YUCIICHHOH MoIenn
(U3UIECKOTO OIS,
MIpeCTaBICHUS 1
aHaIM3a pe3yNbTaToB,
crocobamu
BepupUKaIUN
pE3yJIBTATOB

CBOOOIHO CTPOUT
YHCJIEHHBIE MOEH
(pU3UIECKOTO OIS,
AHanuzupyer
pe3yIBTATHI
MOJICIUPOBAHUS U
CIOCOOEH BBIOIHUTH
UX BepHU(UKaIIIO
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