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1. Ilesm u 3a7a4M OCBOCHUS JUCHHUILIMHBI/ MOTYJISA

Lenb AMCUUIUIMHBL: Pa3BUTh KOMIIETEHIIMH YHCICHHOTO MOJICTUPOBAHUS (PH3NUECKUX TOJICH.
3ajaun JUCHUIIIIUHBIL

® u3yyuTh 0a30BbIe MU DHepeHInalIbHbIC U UHTETPaJIbHbIC YPABHEHUS, JIS)KAIINE B OCHOBE OIMCAHUS
3JEKTPUUYECKUX, MATHUTHBIX, 3JIEKTPOMArHUTHBIX, TEIUIOBBIX U YIPYIUX IOJEH;

® U3Y4UTb U OCBOUTH OCHOBBI METOZ0OB KOHEYHBIX 3JIEMEHTOB U KOHEUHBIX Pa3HOCTEH;

® OBJIAJIETh METO/IaMH pa3ioxeHus AU epeHInanbHbIX YPaBHEHUH B BBIYUCIUTEIBHBIA alrOPUTM

® OCBOUTH ITPOrPAMMHBIE CPEIbI YUCICHHOTO MOJICITMPOBAHUS (PHU3UIECKUX MOJICH.

2. Mecto nucuumuinabl B ctpykrype OITIOII BO

JIMCIMIIMHA OTHOCHUTCS K TUCHUIUIMHAM OOIIEYHUBEPCUTETCKOTO OJIOKA JIEKTUBHBIX AMCIUIUIMH 10
temaruke "Ludposas umkenepus" odg3arenpHOI yacT y4yeOHOTO IIaHa.

Heo0xoauMbpIMu YCIIOBUSIME TSI OCBOSHHS AUCLUILIMHBI SIBIISTOTCSL:

3HaHUE OCHOB TEOPUH YIPYrOCTH, TEPMOJUHAMUKH U OJICKTPOJUHAMUKH, HHTETPAIBHOTO W
i depeHIHanbHOT0 HCYUCIICHNS, TPUHIUIIOB paOOThI BEIYMCIUTENEHBIX aITOPUTMOB.

YMEHHUSI  ONepHpoBaTh  (U3MYECKMMH  33aKOHAMH, pemarh MPOCThle  HHTETPAIbHBIE U
nuddepeHnuanbHble ypaBHEHUS

BJIaJICHHE HAaBBIKAMU pPa0OTHI C KOMIBIOTEPHBIMH IPOrpaMMaM{ YHUCIEHHOTO MOJICIHPOBAHUS,
METOJIaMH aHAJIHM3a MOJTYYEHHBIX Pe3yIbTaTOB M UX MPEICTABICHUS.

ConeprxaHue AUCUUIUIMHBI SBJISETCS JIOTHUYECKUM MPOJODKEHUEM COJCpKAHUS AUCUUIUINH (U3UKA,
TeopeTHUYecKas MeXaHuKa, MaTeMaTHKa, IH(poBast KyJIbTypa U CIIY>KUT OCHOBOM [Tl OCBOCHUS JUCLUTLIHH

IMPOCKTHAaA ACATCIbHOCTD.

3. Pe3y.111,TaT1)1 oﬁyqemm no JTUCHMIIJINHE
Hpouecc HU3YUCHUS JUCHUIIJIMHBI HAITPABJICH Ha (I)OpMPIpOBaHI/Ie CICAYIOIINX KOMIIETEHIIUHN:

Taomuua 3.1

Kox n nanmenoBanue
KOMIIETEHIIUN

Kon n HanmeHnoBanue
HHIUKATOPA JOCTHKEHHS
xomnerenmy (MJIK)*

Kox 1 HanmeHOBaHME pe3ynbTaTa 00ydeHHs 1Mo
TUCHUTUTAHE (MOITYIIIO)

VK-1 Cnocoben
OCYIIECTBIISATh OUCK,
KPUTHYCCKUI aHATN3 U
CUHTE3 HHPOPMALIUH,
MIPUMEHSTh CUCTEMHBIN
MTOIXOJ1 JTST PEIICHUS
IIOCTABJICHHBIX 3a7a4

VYK-1.2. CucreMaTm3upyer u
KPUTHYECKH aHATH3HPYET
nHpopManuio, NOITyUYCHHYIO U3
Pa3HbIX HCTOYHHUKOB, B
COOTBETCTBHUH C TPEOOBAHUSIMH U
YCIIOBUSIMH 32/1a41

3Hath: 31 OCHOBBI YHCIICHHBIX METOAOB MOJCIMPOBAHHUSA
I10JI1 1 UX BHU/IBI

YmeTb: Y1 BHITONHATH IpeoOpa3oBaHue

i epeHnnaNbHbIX YpaBHEHUH, ONMCHIBAIOIINX
¢usHyecKoe noJje, B pa3HOCTHBIE COOTHOIICHHS /IS
MOCTPOEHHUS NOCIEAYIOUINX aJITOPUTMOB

Bnazmets: B1 HaBbIKaMU MOCTPOCHUS OJIOK-CXEM
aITOPUTMOB pacueTa (PU3HUECKUX MOJIeH

YK-2 Cnocoben
OTIPENIENATh KPYT 3a7a4 B
paMKax MoCTaBJICHHOU
LIeJTA ¥ BEIOMPATh
ONTHMAJILHBIE CITOCOOBI
HX pELIeHUs, UCXOAs U3
JENCTBYIOIINX MPABOBBIX
HOPM, UMEIOIINXCS
PECypCcoOB U OTpaHUYEHUN

YK-2.1. IlpoBogut ananu3
IIOCTABJICHHOM LI€TU U
(dhopMyHUpyeT COBOKYITHOCTD
B3aMMOCBSI3aHHBIX 33134,
KOTOpPBIE HEOOXOAUMO PEIIUTh
JUTSL €€ JOCTYDKCHHUS.

3nHate: 31 npuHIUTE! GOPMHUPOBAHUS MOJCITH 3a7a9 U
KOPPEKTHOTO 33/IaHUs HAYAJBHBIX M TPAHUYHBIX YCIOBUH

Ymets: Y1 hopmupoBats MoJeNs B IPOrpaMMHOI cpefie
YHCJICHHOTO MOJICIMPOBAHMSI, B TOM YHCIIE CHCTEMY
B3aMMOCBSI3aHHBIX MOJIeIei

Bnagets: Bl HaBbIKaMu IOCTPOCHUS YHCICHHONW MOICTH
(bU3UIECKOTO IO, IPEICTABICHHS U aHAIH32a
pe3yabTaToB, ciocobamu Bepu(pHUKauu pe3yIbTaToB

4. O0beM TUCIHUILINHEI
OOmmwmii 00beM OUCHMILIMHEI COCTABIIACT 3 3aueTHRIX equuui, 108 gacos.

Tabnuua 4.1.




AyIUTOPHBIC 3aHATHSI/KOHTAKTHAsI paboTa, Dopma
dopma Kypc/ yac. CamocTosTenpHas p N
MIPOMEKYTOTHOU
00yueHus CeMecTp ITpaktndeckue | JlabopaTopHsie paborta, dac.
Jlexnun aTTeCTallnU
3aHATHUL 3aHATHUAL
OYHAas 2/4 16 - 32 60 3auer

5.1. CTpyKTypa IUCIUILIIUHBI.

oyHas popma o0yuenusi (OPO)

5. CTpyKTypa M coJep:KaHue JUCHUNINHBI

Tab6muma 5.1.1

C AynuTOpHBIE
Ne TPYKTYPa JWCHHITIHbT 3aHATHUS, Yac. CPC, |Bcero,
Kon UK O1eHOYHBIE CPEICTBA
n/n | Homep Haunmenosanue yac. qac.
JL. Ip. | JIa6.
paszena pazjena
1 1 Beenenue 1 - - 2 3 YK-1.2-31 Pedepar
2 2 ggirembl feopuH 2 - 2 5 9 35:1122__33,11 TunoBo# pacyert, TecT
3 | 3 | YpasHemusTeopun 2 | - | 2| s 9 VK-1.2-Y1 Teer
YIIPYroCTH
YpasHeHus Makcseiuia
4 4 | BUHTCIDAILHOM I 2 | - | 2 5 9 VK-1.2-Y1 Tect
1 epeHITHATBHOM
BHZIC
5 5 TermonepeHoc 2 - 2 5 9 YK-1.2-V1 Tecr
YK-1.2-31
6 6 YncneHHbIe METOIBI 4 - 6 15 25 zﬁjg:gi Oraer n(;zggggaTopHon
YK-2.1-31
MopgempoBarue VK-2.1-31 OT4er 16 1360 o
7 7 (bu3MIecKHX NoNeH B 2 - 18 18 38 YK-2.1-V1 PATOPHON
nporpamme Elcut YK-2.1-B1 padore
AnbTepHaTHUBHbIE YK-2.1-31
8 8 HPOrPAMMHBIE HAKeThI 1 - - 5 6 YK-2.1-V1 Pedepar
YK-2.1-B1
3ayer/aK3aMeH - - - 00 00 - -
Uroro: | 16 - 32 60 108 - -

5.2. Conepxanue AUCITUTUTHHBI/ MOTYJIS.
5.2.1. CopeprxaHue pa3faenoB IUCIUTUTHHB/MOAYIS (AUIaKTUUECKHE AMHHULIBI).
Paznen 1. «Bsedenue». Ponb M Mecto MonenupoBaHus (PU3MYECKUX MPOLECCOB B NMPOEKTHPOBAHUH

W3JEIUN 1 IMPOIECCOB B IIPOU3BOACTBE.

Paznen 2. «Onemenmor meopuu nonsy. IloHsITHE TTONA KaK MaTeMaTndeckoro oobekTa. CKaIsipHOE TToJIe.
Bekroproe none. Tenzopnoe mone. [loBepxHocTHble MHTErpansl. Oneparops! ['ammiipToHa u Jlarmaca.
I'paguent, porop, quBepreHuys. Lupkymsiuus BekTopHoro nods, popmyna Crokca. I[loTok BekTopHOro nouis,
dopmyna Octporpazackoro-I'aycca. YacTHble ciydaud BBIPOXKAECHHS TPEXMEPHOM MOJENH B IUIOCKYIO WU
OCECHUMMETPHYHYIO.

Paznen 3. «Ypasnenus meopuu ynpyeocmuy. Tenzopsl nedopmaruii v Hanpsbkenuit. 3akoH ['yka. Moyns
IOnra, momyns cnBura, koaddunuent [lyaccona, mapamerpsl Jlame.

Paznen 4. «Vpasuenus Maxkceenna 6 ummezpanvHom u oughgepenyuanrviom eudey. DUMUECKHE
BEJIMUYMHBI, OMCHIBAIOLIME AIEKTPOMArHuTHOE 1oJje. TeopeMsl o mupKyssinuu 1 Octporpaackoro-I'aycea as
ANIEKTPUYECKOr0 U MarHUTHOTO Mojied. MarepuanbHble ypaBHEHUS. DJIEKTPOCTaTUYECKOE B3aUMOJIEHCTBHE,




MarHUTOCTATHYECKOE B3aWMOJICUCTBHE, 3aKOH OMa, JJIEKTPOMAarHWTHAs WHIYKIUS W TOK CMEIICHUS B
CTPYKTYp€ ypaBHEeHU MakcBesia.

Paznen 5. «Tennonepenoc». TemmeparypHoe Tonie. YpaBHEHHE TeIUIOBOro Oamanca. ['paaueHt
TeMIepaTypbl, TerioBoil moTok. 3akoH dypee. Koaddumment termmonpoognoctu. duddepennmanbHoe
YpaBHEHHUE TEMJIONPOBOAHOCTH. TeII0eMKOCTb, TEMIIEPATYPOIIPOBOAHOCTD.

Paznen 6. «Hucnenuvie memoosi». OCHOBHBIE CBEJICHHS O METOJaX KOHEUHBIX AJIEMEHTOB, pa3HOCTEH U
oobemoB. CeTkn U ceTouHble (QYHKIMHU. ['paHuuHBle W HayajbHBIC YCIOBUSA. MeETOpl armpoKCUMAIN
orepatopoB. [TonuHOMUANIBHAS anPOKCUMALIUS U UHTEPHONAMA. CXOAUMOCTh U YCTONYMBOCTD allTOPUTMA.
I'pannunble ¥ HaYaIbHBIC YCIOBHA. Bepuukanus pe3yabTaToB YUCICHHOTO MOJCITHPOBAHUSL.

Paznen 7. «Mooenuposanue usuueckux noneti 6 npocpamme Elcuty. Uarepdeiic mporpammel Elcut. O630p
OCHOBHBIX THIOB 33/1a4. Onmcanue 3anaun. CTpykrypa 0a3sl JaHHBIX 3amaud. Co3zganue 3agaun. Onucanue
reometpun 3ana4yn. Cozmanue reomerpuyeckoil mozenu. [IpuBs3ka METOK K IeOMETPUYECKUM OOBEKTaM.
JHuckpernzammst obnactu. OOMEH JaHHBIMU C JPYTMMH TIporpaMmamMu. BBoa mapamerpoB 3amaun. Beon
CBOMCTB MaTepUalioB U TPAHUYHBIX YcJIoBUN. BBoa cBOMCTB MeTKH. CXEeMBbI AIIEKTPUYECKUX IIeTieil. AHamu3
pe3yabTaToB pemeHus. PopMUpOBaHNE KapTUHBI 110N Ha SKpaHe. JIOKaIbHBINA U MHTETPAIBHBIN KaIbKYJIATOP.
AHanmu3 NpHUCOETMHEHHON AJeKTpUYecKoi 1ernu. MacTep BBIYMCIIEHHS HapaMmeTpoB. BbIBoI pe3ynbTaToB
pacuera mons. Hazacrporiku. LabelMover. T'apmonunueckuit anamms. Wwmmopt sckmzoB  SolidWorks.
Brruncnenue yactuuHbix emkocteid. [IporpammupoBanne HaacTpoek. Pelienne MynbTudU3NUYecKuX 3a1a4 U
3a7a4 ONTUMM3ALIUY.

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

5.2.2. ConeprxaHre TUCIUILUTUHBI/MOIYIIS 110 BUAaM YIeOHbBIX 3aHSTHI.
JleKIuoHHbIE 3aHATHA
Tabmuma 5.2.1

Howmep O0newMm, vac.
Ne | paznena
/r | puciumi| OO | 300 | 0300
HHBI

Tema nexuu

Poae m mecTo MOACINPOBAHUA (1)I/ISI/I‘IGCKI/IX MpOLECCOB B IMPOCKTUPOBAHUUN
I/ISI[GJII/Iﬁ U MPOIECCOB B IIPOU3BOACTBE

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

1 1,8 2 - -

[TonsTHE TIONA KaK MaTeMaTHIeckoro o0bekTa. CkansipHoe mnose. BektopHoe mnose.
Tensoproe mone. I[loBepxHocTHBIe wuHTerpansl. Omnepatopsl [amMunberoHa H
Jlarmnaca. T'paauent, portop, auBepreHius. Llupkynsius BEKTOPHOTO TOJS,
dopmymna Crokca. [lotok BekTopHOTO MOS, hopmyna OcTtporpaackoro-I"aycca.
YactHble ciaydaul BBIPOXKACHHUS TPEXMEPHOHM MOJEIUM B IUIOCKYIO HIH
0CECHUMMETPHYHYIO.

Tenzopsl pedopmanmii 1 HampsokeHui. 3akoH ['yka. Monayne FOnra, moamyns
caura, koo punmenr Ilyaccona, napamerps Jlame.

O®u3nuecKue BEIUYUHBI, OMUCBHIBAIOLINE AJIEKTPOMAarHUTHOe moje. TeopeMsl o
mupkynauud 1 Octporpajackoro-I'aycca i 3JI€eKTPUYECKOTO M MarHUTHOTO
4 4 2 - - noned. MarepuanbHble ypaBHEHHs. OJIEKTPOCTATHUECKOE B3aUMOJIEICTBUE,
MarHUTOCTaTUYECKOE B3aUMOAEHCTBHE, 3aKOH OMa, 3JI€KTpOMarHuTHast UHAYKIUs
U TOK CMELIEHMsI B CTPYKTYpe ypaBHeHU MakcBeiia.

TemmneparypHoe mosie. YpaBHEHHE TEIUIOBOTO OanaHca. I'pagueHT TeMmepartyphl,
TerioBoi  moTok. 3akoH  ®Dypre. KoadduumeHT  TErmIonpoBOJHOCTH.

5 5 2 - -
Juddepenunansaoe ypaBHEHHE TEIUTOTIPOBOTHOCTH. TemnoeMKoCTb,
TEMIEPaTypOIPOBOTHOCTE.

6 6 2 OCHOBHBIE CBEIEHHUS O METO/aX KOHEYHBIX IJIEMEHTOB, pPa3HOCTEH W 00BHEMOB.

Cerkn m cerouynble QyHKIUH. ['paHWYHBIE W HadalbHBIE YCIOBHA. MeTOIBI




armpoKCUMalun OIICPATOPOB. [lonmuHOoMuUanbHas armpoKCuManus n
HWHTCPIIOTIANMA.

CXOZMMOCTh M YCTOWYHMBOCTh QJITOpUTMA. ['paHMYHbIE M HaYalbHBIC YCIOBHAL.
Bepugukanus pe3ynbTaToB YHCISHHOTO MOAEIHPOBAHUSL.

Wntepdeiic mporpammsel Elcut. O630p ocHOBHBIX THIOB 3amad. Onrcanne 3aaa4i.
Crpykrypa ©0a3pl maHHbIX 3amaun. Co3manue 3amaun. OmnmcaHWe TeOMETpHH
3agaun. Co3gaHne reomerprdeckoil Mozenu. [IpuBsizka METOK K T€OMETPHUECKAM
obwexTaM. Jluckpernszanus o6xactu. OOMEeH NaHHBIMH C APYTUMH IIPOTPaMMaMH.
BBon nmapametpoB 3amaun. BBox CBOICTB MaTepuanoB M TPaHUUYHBIX YCJIOBHUH.
BBon cBoiicTB MeTkH. CXEMBI 3JIEKTPUYECKHX Ieneil. AHamu3 pe3yibTaToB
peutenust. DopMupoBaHUe KapTHHBI OIS Ha 9KpaHe. JIoKaabHBINA U HHTErpabHbINA
KaJIbKYJISATOp. AHQJINM3 NPUCOCIUHEHHOM 3JeKTpuueckod uenu. Mactep
BBIYMCIICHHUS TapaMeTpoB. BwiBojg pesynbraToB pacdera moiisi. Hagcrpoikw.
LabelMover. ["'apmonnueckuit ananus. IMnopt sckuzoB SolidWorks. Beraucnenne
YaCTHYHBIX €MKOCTEH. [IporpammupoBanue HaJICTPOCK. Pemmenne
MyJIbTU(PHU3NIECKUX 33134 ¥ 33]a4 ONTHMH3AIHH.

Hroro: 16 - -

IIpakTryecKkue 3aHATHA
«[IpakTuueckue 3aHATHS Y4€OHBIM IUIAHOM HE MPETYCMOTPEHBD)

JlabopaTtopHbie paGoThI

Tabmuma 5.2.2
Ne Howmep pasena O0newm, gac. Hamvmenosanne nmabopaTopHoOit paboTHI
n/m JUCHUILIUHBI (00]¢] 300 | 0390
1 2 2 - - DJeMeHTHI TEOPUH OIS
2 3 2 - - YpaBHEHUs TEOPHH YIIPYTOCTH
3 4 2 - - YpaBHeHus Makcsemia
4 5 2 - - YpaBHEHUs TEILIOIEPeHOCA
5 6 6 ) ) COCTaBnerIe YHCIIEHHBIX aJITOPUTMOB pacyeTa HHTETrpallbHBIX
BBIpaKCHUH
6 7 2 - - W3zyuenue unrepdeiica nporpammsr Elcut
7 7 2 - - Pacnipenenenne ynpyrux HanpsHKCHHAH Tea MPOoCcTol popMbl
8 7 2 - - KonpeHcarop nepeMeHHOW eMKOCTH
9 7 2 - - PacnipeneneHne 3JIEKTPHIECKOTO TOKA B ITPOBOJHHUKE
10 7 2 ) ) Pacuer MarHuTHOTO MOJIS NOCTOSIHHBIX, TADMOHHYECKHUX U
HeCTallMOHAPHBIX TOKOB
11 7 2 - - Pacder TeruioBoro moss Tena npoctoi (opMBeI
12 7 2 - - Harpes nunuHapa 1 MeXaHHUECKUE HAPSIKEHUS
13 7 4 - - 3anmra 0TYETOB
Hroro: 32 - -

CamocrosiTesibHast padoTa CTyIeHTA
Tabmuma 5.2.3

No Howmep paznena O6mwem, gac.
P pasit i Tema Bug CPC
n/m JUCIATIINHBI 0D0 300 0300
PoJb 1 MECTO YHCIIEHHBIX METOZOB
1 1 2 - - A Hamnucanue pedepara
B HayKe M TeXHHUKe (110 007acTsIM)
BrinonHeHne TUIIOBOTO
2 2 3 - - Pemenue 3a1a4 mo TeOpUM OISt
pacuera
3 2 2 - - Tect «Teopust moJsi» TectupoBanue
IToaroroBka k
4 3 5 - - YpaBHEHUS TEOPHH YIPYTOCTH TECTUPOBAHUIO/
TectupoBanue
IToaroroBka k
5 4 5 - - VYpaBHenust Makcsenna A
tectupoBanuio/ Te




5 IloaroroBka k
6 5 - - YpaBHeHUs TEILUIONEPEHOCA
tectupoBanuio/ Te
6 TToxroroBka k
7 5 - - CocraBieHHE YHCIEHHBIX .
nabopaTopHOii paboTe
AIITOPHTMOB pacyera
6 . OdopmiteHne oT4dera 1o
8 10 - - HUHTErPAIbHBIX BBIPAKECHUN .
nabopaTopHOii paboTe
9 7 6 TToxgroroBka k
MonenupoBanue HU3nUecKUx noyeil | 1adopaTopHBIM paboTaM
10 7 12 B niporpamme Elcut OdopmiteHne oT4dera 1o
n1abopaTopHBIM paboTam
ITakeTsl UUCIIEHHOTO
11 8 5 - - MOJICTIMPOBaHUS (PU3NIECKUX Hanucanne pedepara
noJiei
Uroro: 60 - -

5.2.3. [IpenogaBanue AUCUMILIMHBI BEAETCA C NPUMEHEHUEM CIENYIOLIMX BHI0B 00pa30BaTEIbHbBIX
TEXHOJIOTUH:
— Bm3yanm3anusa ydeOHoro marepuaia B Power Point B nuamoroBoM pexxume (JEKIMOHHBIC
3aHATHS);
— mpakThueckas paboTa B MaJbIX rpymmnax (1abopaTtopHbie paboThl).

6. TemaTHKa KypCcOBBIX padOT/IPOEKTOB
KypcoBble paboThl/IIpOeKThl y4eOHBIM IJIAHOM HE MTPETyCMOTPEHbI

7. KoHTpoJbHBIE padoThI
KoHnTponbHble paboThl yueOHBIM IIJIAHOM HE MPEAYCMOTPEHBI

8. OueHka pe3yJbTaTOB OCBOECHHS THCIIUTLTHHBI/MOTYJIS

8.1. Kpurepuu orieHMBaHUS CTETICHU MOJHOTHI U KAYECTBA OCBOSHUSI KOMIIETEHIINI B COOTBETCTBHH C
IUTAaHUPYEMBIMH pe3ynbTaTaMu oOydeHus npuseaeHsl B [Ipunoxenun 1.

8.2. PeifTuHroBas cucrema OIEHUBAHUS CTENEHU MOJHOTHI M KayecTBa OCBOEHUS KOMITETEHIIHIA
00ydJaronuxcsi OYHOM, OYHO-3a04HOM (HhOpMBI 00YUEHUS TIpeicTaBieHa B Tabmute 8.1.

Tabnuua 8.1
Ne n/mn Bunsl MeponpusATHii B paMKax TEKYIIEro KOHTPOJIA Komuuecrso
0a/u10B
1 Texymas aTTecTanus
1 Pedepar «Posib 1 MeCTO UMCIEHHBIX METOIOB B HAYKe U TEXHUKE)» 5
2 Beinosnnenue tunosoro pacuera «Teopust noss» 5
3 Tect «Teopwust moms» 5
4 Tect «YpaBHEHUS TEOPUU YIIPYTOCTU» 5
NTOI'O 3a nepByro TEKYLIYIO aTTECTALIMIO 20
2 TeKyIas arTecTalus
5 Tect «YpaBHeHus MakcBemia» 5
6 TecT «YpaBHEHHS TETUIONPOBOTHOCTH 5
7 Beinmonnenue u 3ammra na60paTv0pH0171 paboTbl «YUHCICHHbIE aNTOPUTMBI 10
pacyeTa UHTErPaIbHbIX BBIPAKECHUI)
8 Pedepar «IlakeTsl mporpaMM 4UCIEHHOTO MOJICIUPOBAHUS 3)
HNTOT'O 3a BTOpYyIO TEKYIIYIO aTTECTAIHIO 25
3 Texymias arrecranus




9 Brimonaenue u 3amnuTa 1adboparopHoit padotsl «MHaTEepdeiic Elcuty 5
10 Brimonnenne u 3ammuTa J1abopatopHoil paboTsl «Pacmpenenenue ympyrux 5
HANPsDKEHUH Telia pocToi GopMBbI»
11 Beimonnenue u 3ammTa J1abopaTopHoil paboTel «KoHAEHCATOp MepeMeHHON 10
€MKOCTI
12 Breimonmnenne wm  3amuTta  JabopatopHod  pabotel  «PacmpeneneHue 5
3JIEKTPUYECKOT0 TOKA B MPOBOJIHUKE)»
13 Brimonnenne u 3ammra gabopaTopHOM paboThl «PacyeT MarHWTHOTO TOJS 10
MOCTOSIHHBIX, TAPMOHUYECKUX M HECTALIMOHAPHBIX TOKOB)
14 Brimonnenue u 3ammra nadbopaTopHoii paboThl «Pacder TeroBoro moss teiaa 5
pocToil HopMbI»
15 Bremonnenne u 3amuTa JabopaTopHOM paboThl «HarpeB wnmnmHapa wu 15
MEXaHUYECKUE HANIPSIKEHUS
NTOT'O 3a TpeThI0 TEKYIYIO aTTECTALUIO 55
BCEI'O 100

9. YuedHo-MeTOoaMYecKOe M HHPOPMALMOHHOE O0ecniedeHHe TUCHUTLTUHBI/ MOLY IS
9.1. Ilepeuenpb pekoMeHTyeMOH JIUuTeparypbl npeacTanieH B [Ipunoxennn 2.
9.2. CoBpemenHbIe ipodeccroHanbHbIe 0a3bl JAHHBIX U MH(POPMAIIIOHHBIE CIIPABOYHBIC CHCTEMBI.
- CoGctBennas nonnorekcroBas 6a3a (I16/]) BUK TUY http://elib.tyuiu.ru/
- Hayuno-rexuunueckas 6ubnuorexu ®I'bOY BO PI'Y Hedtu u raza (HUY) um. U.M. ['y6kuna
http://elib.gubkin.ru/
- Hayuno-texuundeckas 6udianorexka ®T'BOY BITIO YI'HTY http://bibl.rusoil.net
- Hayuno-texnuueckass Oubnuorexka @OI'BOY BIIO  «YXTuHCKMI  rocynapCTBEHHBIN
TexHU4YecKkuid yHuBepcute» http:/lib.ugtu.net/books
- baza nannpix Koncynbrant «nekTpoHHas Onbinoreka rexuuueckoro BY3ay
- DnexkTpoHHO-0MOMHOTeuHas cuctema IPRbookshttp://www.iprbookshop.ru/
- 000 «M3nparenscTBo JIAHDY http://e.lanbook.com
- 000 «AnextponHoe u3natensetBo FOPAUT» www.biblio-online.rux»
- DnekTpoHHO-0MOIMoTeuHas cucrema elibraryhttp://elibrary.ru/
- DnexktporHo-0MbMoTeuHas cucrema BOOK . .ru https://www.book.ru

9.3. JIuueH3uOHHOE U CBOOOJHO pacHpoCTpaHseMOe NporpaMMHoe oOecneueHue, B T.4.
OTE€YECTBEHHOT'O IIPOM3BOICTBA

MicrosoftWindows;

MicrosoftOfficeProfessional

ELCUT Ilpodeccuonanbubiii (1 muuensus Ha 10 pabounx mecr)

ANSYS

MathCad

10. MaTepuajbHO-TEXHUYECKOE ofecneyeHHe AN CIUIITHHBI/ MOy

[Tomemienuss anst TPOBEACHHS] BCEeX BHAOB pPAOOTHI, MPEAYCMOTPEHHBIX YYEOHBIM IJIAHOM,

YKOMILUIEKTOBaHbI HEOOXOIUMBIM 000pYI0OBaHHUEM U TEXHUYECKUMHU CPEJICTBAMU O0yUEHUSI.
Tabnuna 10.1
[lepeueHb TEXHUYECKUX CPENICTB OOYyUEHUS,
HEOOXOIUMBIX JJIsSi OCBOCHUS AUCIIUILITNHBI
(meMoHCTpaIrmoOHHOE 000PYTI0BAHHE)

[Tepeuens o0opynOBaHUS, HEOOXOAUMOTO IS
OCBOCHHSI JUCLUTUINHBI

Ne /1



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/

VYyeOHast ay1uTopus AJis IPOBEIACHUS 3aHATHI JIEKIIMOHHOTO THIIa; KypCOBOTO
MPOSKTUPOBAHUS (BBITIOJTHEHHS KyPCOBBIX pabO0T); TPYNTIOBBIX ¥ HHIUBUIYATHHBIX
KOHCYJIbTAIIH; TEKYIIETr0 KOHTPOJIS U MPOMEKYTOYHON aTTecTalluu
r. TioMenb, yi. 50 aet OxTs0ps, a. 38, aya. 332

VYyeOHast MeOelb: CTOJBI, CTYJIbs, 10CKa Kowmmerorep B komrmiekre-11mrT., s3KpaH,
MEJIOBas. MIPOEKTOP, AKYCTUYECKast CUCTEMa
YueOHast ayTuTOpus AJisl IPOBEACHUSI 3aHATHI CEMUHAPCKOTro TUMA (JJaOOPATOPHBIX 3aHITHIA).

VYuebnas nabopatopus GU3NYECKUX METOJIOB HEPA3PYLIAIOIIEr0 KOHTPOJIS

r. Tiomensb, ya. 50 ger Oxkra0ps, 1. 38, aya. 322

Komnsrorep B komiuiekre -11 T, mpoextop,
9KpaH, TeneBu3op LG, nokymeHT-kamepa,
ITpoexTop Epson EB-95

VueOHast MeOenb: CTOJIBI yIEHUUECKHE,
KOMIIbIOTEPHBIE CTOJIbl, MApKEPHas JOCKa

11. Mertoanyeckue ykazanus no opranusanuu CPC
11.1. MeTtoauueckue yKka3aHus 110 MOJATOTOBKE K JJa0OPATOPHBIM 3aHATUSIM.

BaxxHoii popmoii caMocTOsATENbHON PabOTHI CTYACHTA SIBISIETCSA CUCTEMATHYeCKas U IIaHOMepHas
IIOArOTOBKAa K Ja0opaTopHbiM padoram. Ilocne nekuuu CTYIAEHT AODKEH IMO3HAKOMUTHCS C IUIAHOM
1abopaTopHBIX PabOT U CIUCKOM 0053aTeIbHON U JOTOTHUTEIHHON JINTEPATYPhI, KOTOPYIO HEOOX0AUMO
[IPOYUTATh, U3YUUTh U 3aKOHCIIEKTUPOBAaTh. PazbsicHEHNE 110 BOIpOCaM HOBOM TEMBI CTYEHTHI [10JIy4atoT
y MPEenoaBaTes.

[ToaroroBka K 1aboparopHoii padboTe TpedyeT, Ipex/ie BCEro, YTeHHs pEKOMEHIyEeMbIX HCTOYHHUKOB
1 MoHOrpaduyeckux paboT. BaxkHBIM 3TanoM B caMOCTOATEIbHON paboTe CTyAEHTa SBISIETCS U3ydeHHE
MaTepuasa 1o KOHCHEKTY JIEKIUH.

B nauane Ttekcra nabopaTopHOil pabOThl MPHCYTCTBYET BCTYMUTENbHAS YacTh, B KOTOPO
dbopmynupyroTCs 3amauynd paboThl U 0003HA4arOTCA CHocoObl uX pemieHus. Otuer odopmisieTcss B
MalIMHOMMCHOM BHUJE COTJIACHO MPUHATHIM HOopMaM (dopmar, mpudt u T.1m.). OH JOMHKEH CONEpKaTh:
HEOOXOJIMMBIE CXEMbl U YPaBHEHHS C IMOSICHEHMSIMM BEJIMYMH; JIOCTATOYHOE KOJWYECTBO PUCYHKOB U
auarpamM, OTpa)karolIuX pe3yabTaT padoThl. BakHO# cocTaBistoieil oTdera SBISETCS BBIBOJIBI, MO
CYHIECTBY KOTOPBIX IIPENOAAaBATEIb MOXET OLEHUTh TIIYOMHY OCBOEHHS COOTBETCTBYIOILEH TEMbI
JTUCIUTUTAHBL.

KonTponb caMoCTOATENbHOM TMOATOTOBKM —yyamierocs K TeMe JabopaTopHOil  paboThl
OCYILIECTBISIETCSL B Tpolecce €€ 3aluThl npenoaasarento. dopma KOHTPOJS — YCTHBIE BOIPOCHI IO
coJiep>KaHuI0 pabOTHI U MPOIIECCY PELICHUsI TOCTABICHHBIX 33]1a4.

JlabopaTopHble 3aHSATHS SIBISIFOTCS OJHOW W3 BaKHEHIHMX (opM OOYYEeHUS CTYIEHTOB: OHHU
MO3BOJISIIOT IPUMEHUTD MOJYyYEHHbIE TEOPETUYECKUE 3HAHUS HA MPAKTUKE, 1aTh OKOHYATEIbHYIO OIIEHKY
YCBOGHHUS YydYalIUMCS paszfenia JUCIHHUILUIMHBL B mporecce MOATOTOBKH K JAaOOPATOPHBIM 3aHSITHUSIM
oOyJaroluics pa3BUBAaeT YMEHMSI U HABBIKM CAMOCTOSITEILHOTO IMOMCKAa M aHaiu3a MH(QOpMaluu U3
Pa3IMYHBIX HCTOYHUKOB, COBEPIIEHCTBYET CBOM HAYYHO-UCCIIEOBATEIbCKUE KOMIIETECHIINH.

VYcnemHoMy  OCYIIECTBJICHHIO BHEAYIUTOPHOM  CaMOCTOSITEIPHOM PabOTHl  CIOCOOCTBYIOT
TecTupoBaHus. OHM 00eCTIeUNBaIOT HEITOCPEICTBEHHYIO CBA3b MEX]y CTYACHTOM U INpernojaBareneM (1o
HUM TpEerojaaBaTeib CYyIUT O TPYAHOCTSX, BO3HUKAIOIIMX Y CTYAEHTOB B XOJ€¢ Y4eOHOro mpoiiecca, o
CTENIEHH YCBOEHMs MpeaMeTa, O HeOoOXOAMMBIX KOPPEKTHUBAX IIearorMyeckoro mnpouecca). TecTbl
MCIOJIb3YIOTCS JJIsl OCYIIECTBIEHUS! KOHTPOJIBbHBIX QYHKINH.

11.2. Meroauyueckue yka3aHus 0 OpraHU3aIlK CaMOCTOSATEIbHOM pabOoTHI.

CamocrosiTenbHass paboTa sIBISETCS OJTHON M3 BaXHEHITUX (PopM M3ydeHHs 000N AUCIUIUIMHEIL.
OnHa 1o3BOJIIET CUCTEMATH3UPOBATh U YIIIYOUTh TCOPETHUECKHUE 3HAHUS, 3aKPENUTh YMEHHUS U HaBBIKH,
CIIOCOOCTBYET pa3BUTHIO YMEHHUH TMOJB30BAThCS HAYYHOM W Y4EeOHO-METOIWYECKOW JIUTEepaTypoOil.
[To3HaBarenbHast EATENBHOCTh B MPOIECCE CaMOCTOSITEIBHON paboThl TpeOyeT OT CTYAEHTa BBICOKOTO
YPOBHSI aKTUBHOCTH M CaMOOPTaHU30BAHHOCTH.



B ydeOHOM mporecce BBIACNSAIOT JBa BUIA CAMOCTOSITENBHOW pabOThI: ayAUTOpHAs U
BHEay/IUTOpHAS.

AynuTopHas caMOCTOsITeNIbHAs paboTa 1Mo AUCIUILIMHE BBIMOJHSACTCS HA YYCOHBIX 3aHATUSAX MO
HEMOCPEJACTBEHHBIM PYKOBOJICTBOM MPENOJIaBATEINSI U [0 €T0 3a/IaHUIO.

BueaymutopHass camocrosTenbHas pa0oTa CTYJEHTOB MpEACTaBIseT Co00il  Jormueckoe
MIPOJIOJKEHHUE ayTMTOPHBIX 3aHATUH. 3aTpaThl BpEMEHU Ha BBIIIOJHEHUE 3TOM pabOThl peraIaMeHTUPYIOTCS
pabourM y4eOHBIM IIaHOM. PexxuM paboThl BeIOMpaeT cam OOyYalOIIUICS B 3aBHCUMOCTH OT CBOUX
CIOCOOHOCTEH U KOHKPETHBIX YCIOBUH.

CamocTtosTenpHas paboTa MOXKET OCYIIECTBIATHCS WHAMNBUAYAILHO WM TPYINIIAMU CTYACHTOB B
3aBHUCHUMOCTH OT L€JIH, 00beMa, KOHKPETHOM TEMaTHKU CaMOCTOSTEIbHON pabOThl, YPOBHS CIIOHOCTH,
YPOBHSI YMEHUI CTYJICHTOB.

CamocTrosTenbHas paboTa BKJIOYaeT B ceOs pabOTy C KOHCIIEKTOM JIEKIUH, H3y4yeHUE U
KOHCIIEKTHPOBAHUE PEKOMECHIYEMOW JTUTEPATYPhI, MPOCKTUPOBAHUE U MOJICIHUPOBAHUE PA3HBIX BUIOB H
KOMIIOHEHTOB  NPO(eCCHOHATIbHONW JESITeNbHOCTH, KOHCYJIbTAlUM C TperojaBareieM, Hay4dHO-
MCCIIE0BATENIbCKYIO paboTy H JIp.

KouTponb pe3ynpTaToB BHEAyAMTOPHOHM CAMOCTOATEIbHOW pPabOThl  CTYAEHTOB MOKET
OCYIIIECTBISTHCS B Mpe/iesiaX BpeMEHH, OTBEICHHOTO Ha 00s3aTe/IbHBIC YUeOHbBIE 3aHATHS 110 TUCIUATLINHE
U BHEAYAUTOPHYIO CaMOCTOSITENbHYIO pPaboOTy CTYACHTOB MO [UCUUIUIMHE, MOXET MPOXOJUTh B
MMUCbMEHHOM, YCTHOW UJTU CMEIIaHHOU (opme.



HJ'[aHI/IpyeMLIe pe3yJbTaThbl Oﬁy‘leHI/lﬂ AJIs1 Q)opan()BaHml KOMIICTCHIUMHA U KPUTEPUHU UX OLICHUBAHUSA

Jucnurmuna/Monyne  UucneHHOE MOETUPOBaHUE (HU3UICCKUX MOJICH
Kon, nanpasnenue noarorosku: 27.03.05 MaHOBaTHKA

HanpasneHnHOCTb (poduiib): YnpaBieHHe HHHOBAIMSAME B TIPOMBIIIIIEHHOCTH (MaIIMHOCTPOCHHUE)

Kog, Kon 1 HanmeHnoBaHue Kpurepun onieHnBaHus pe3yabTaTOB 00yYEeHUS
Kon
HaNMCHOBAHUE pe3ynbTata 00ydeHus 1mo
KOMITETEHIINN
UK JUCUUTUTAHE (MOJLYJIIO) 1-2 3 4 5
CBobogHo
He mosxer Ha3BaTh YacTruHO 3HaeT 3HaeT 0a30BbIe
3HaTh: 31 OCHOBHI OpUEHTUPYETCS B
MaTreMaTHYecKHue 1 OCHOBBI YHCIICHHBIX OCHOBBI YHCIICHHBIX
YHCJICHHBIX METO/IOB YHCIIEHHBIX METOAX,
(hu3nuecKre OCHOBaHUS, METOJIOB METOJIOB
MOJICTIMPOBAHUS TIOJISI I UX MOXET MePeUnCIUTh
JIeXKaIIe B OCHOBE MOJICTIMPOBAHMUS MO | MOAEIHPOBAHUS
BUJIBI . 1 TIOSICHUTB UX
YHCIIEHHBIX METOZOB W WX BUJIBI nosei
CYIIHOCTb
VK-1.2 YMmeTb: V1 BEINOIHAT
o npeoOpa3oBaHue MoOXeT BHITIOTHUTD Brmonaset
Cucrematusupyer u
COUTHYCCKH I depeHInaTbHBIX npeoOpa3oBaHUsL BrmonaseT 6a3oBbie | mpeoOpa3oBaHUe
. I-II)aJII/ISI/I or YpaBHEHHH, He ymeer npeobpa3oBats npocTenme peoOpa3oBaHus 1 depeHnInanTbHbIX
HH(O MalzlyI/IIO OTIHCBIBAIOITUX mddepeHumansHbIe npeoOpa3oBaHus muddepeHManbHbBIX | ypaBHEHHH B
VK-1 . EHH o H’3 (u3ndeckoe moie, B YPaBHEHHUS B Pa3HOCTHBIE muddepeHIUaTbHBIX | YpaBHEHHUH B Pa3HOCTHbIE
y1;3Hm}; Pa3HOCTHBIE COOTHOIICHHS | COOTHOILIEHUS YpaBHEHHIi B pa3HOCTHbIE COOTHOIIICHHS.
p JUISL TIOCTPOCHUSI pa3HOCTHbIE COOTHOULICHUS MoXeT MpeIoKHUTh
MCTOYHHKOB, B
MOCTETYIONTUX COOTHOUICHHS BapUaHTBI
COOTBETCTBHH C
JITOPUTMOB
TpeOOBaHUAMH H
Ctpour 6JI0K-CXeMBbI
YCIIOBUSIMHM 33/1a91
ITOPUTMOB pacyeTa
Bnaners: B1 HaBeIKamMu He umeer HaBBIKOB Moxet nojuei. Moxet
CrpouT GIIOK-CXEMBI
MOCTPOCHHUS OJIOK-CXeM MOCTPOEHHUS OJIOK-CXEM BOCIIPOM3BECTH BBEIOpaTH
ITOPUTMOB pacdera .
ITOPUTMOB pacyeTa ITOPUTMOB pacyera CTaH/apTHBIE OJIOK- Honei ONITUMaJIbHBIH
¢usnueckux nosien (usnueckux nojen CXEMBI AITOPUTMOB ' BapHaHT
OTHOCHTEIILHO

3a/laHHbIX KPUTEPUEB.




Kon,

Ko n HanmeHoBaHMe

Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS

Ko
A HaNMCHOBAHUE pe3ynbTata o0ydeHus 1o
KOMITCTEHIINN
njaK JHCUUILIHHE (MOIYIIIO) 1-2 3 4 5
3HaeT NPUHLUIIBI
(dopmupoBaHus
MOJIETIH 33/1a41
Mo>KeT NepednucIuT 3aJaHus HAYaJIbHBIX U
3HaeT 6a30BbIe .
3HaTb: 31 MpUHINIBI He 3HaeT npuHIUIIEL TPUHIATIBI T TPaHUYHBIX yCIOBHH.
(hopMupoBaHHS MOJETH (hopMupOBaHHS MOJEITH ¢dopMHupOBaHUL q)% MHDOBANHS MoskeT mokasartb
3aJa4y ¥ KOPPEKTHOTO 3aJa4 ¥ KOPPEKTHOTO Mojen 3axadn. He MOE enlfsa;[aqn u Ba)XKHOCTh
3aJjaHus HA4aJIbHbIX U 3a7aHus HAYaJIbHbBIX U 3HAET MPHUHIUIIBI MIPaBUIIBHOTO
. N 3a7aHus HAYaJIbHBIX U
TPaHUYHBIX yCIOBUH TPaHUYHBIX YCIOBUH 3a7aHus HAYaJIbHBIX . | 3amaHns HadaNBHBIX U
.. | TpaHMYHBIX YCIIOBUH .
TPaHUYHBIX YCIOBHI TPaHUYHBIX YCIOBUMA
JUISL TTOJTYYEHUST
VK-2.1. IlpoBoaut y
KOPPEKTHOTO
aHanu3
. peueHus
HIOCTaBJICHHOM 1leH
CBobogHo
u Gopmymupyer | Ymers: Y1 dpopmupoBarts
. dopmupyeT Moeb B | GOPMUPYET MOJICIb B
COBOKYITHOCTb MO/IETIb B TIPOrPaMMHO . "
YK-2 Moxer MIPOrpaMMHOM cpeie | MpOorpaMMHOM cpene
B3aMMOCBSI3aHHBIX | CpEJe YHCICHHOTO He ymeer ¢popmupoBats
. chopMHpOBaTH YHCIICHHOTO YHCIIEHHOTO
3aja4, KOTOpBIE | MOAEIMPOBAHUS, B TOM MOJIETIb B TIPOTPaMMHO¥
T€OMETPHUIO MOJENH, | MOJAEIMPOBAHUS U1 | MOJCIUPOBAHMUS, B
HEoOX0oANMO YHCIIe CUCTEMY cpene .
3a1aTh CBOWCTBA 3aJ]aHHOTO THIIA TOM YHCIIE CHCTEMY
pennTh Ul €¢ | B3aUMOCBSI3aHHBIX
o 3a7a4u B3aNMOCBSI3aHHBIX
JOCTHKEHHS. Mozenen o
Mojiener

Bnanets: Bl HaBbikamMu
MIOCTPOEHHUSI YUUCTICHHOMN
MOIeNH (PU3UIECKOTO
OIS, TIPEICTABICHUS U
aHaJIM3a pe3yNbTaToB,
criocobamu BepuQUKauu
pe3yabTaToOB

He Brnageer HaBblkamu
[IOCTPOEHHUSI YUCTICHHOMN
MoJ1eu (GU3NUECKOTro MOJI,
NPE/ICTaBJICHUS U aHAIIU3a
Pe3yNbTaTOB, CIIOCO0aMH
Bepu(UKaIUN Pe3yIbTaTOB

Bnaneet HaBBIKamMu
MMOCTPOCHUS
MPOCTENIINX
MozeaeH
(u3UIeCcKoro mos.
He moxer nath
aHaJIK3 pe3ybTaToB
MOJETUPOBAHUSI.

Brnaneer 6a3oBbIMU
HaBBIKAMH
MOCTPOEHHMS
YHUCJIEHHOM MOAEIU
¢bu3nyecKoro nois,
NPE/ICTAaBIICHUS 1
aHaJM3a pe3ysbTaToB,
criocobamu
BepupHKanum
pe3yNbTaTOB

CB060HO CTPOUT
YHCJIEHHbIE MOJEIH
(U3HYECKOTO MOJIS.
Ananuzupyer
pe3yJbTaThl
MOJICJIMPOBAHUS U
CIIO0COOEH BBITTOJTHUTD
HX BEpUPHKALHIIO
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