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AHHOTaNINA

Hucuunnuna «MojenupoBaHie W ONTHUMHU3ALUS B AJIEKTPOIHEPIETHKE» BXOAUT B
o0Opa3oBaTelbHyI0 TMporpamMmy BhICIIEro oOpa3oBaHUSI — IporpamMmy OakajaBpuara IO
HanpasyieHUIo noArotoBku 13.03.02 «DnekTposHepreTka U JEKTPOTEXHUKA» HAIPaBJIEHHOCTU
«Iludpoas sneprerukay. lucrunamna peanusyercs kadeapon «Ne32y.

JlucumminHa  HE  ABISETCS  OO0sI3aTENIBHOM  TpPH  OCBOGHUW  OOydYaromuMcs
o0pa3oBaTeNbHOIl MpOrpaMMbl U HalpaBiieHa Ha YriayOleHHoe (OpMHpOBAHHE CIETYIOIMINX
KOMIIETECHIIU !

I[IK-2  «CnocobGeH  yd4acTBOBaTh B HAy4HBIX  HCCIEAOBAHUSAX  OOBEKTOB
po(hecCHOHATLHOM IS TEIIEHOCTI

[TIK-3 «CnocobeH npuHUMaTh y4acTHE B IPOSKTUPOBAHUH O0BEKTOB MPOdeCCHOHATBLHOM
JEATETbHOCTH B COOTBETCTBUM C TEXHMUYECKUM 3aJaHUEM UM HOPMATHUBHO-TEXHUYECKOM
JIOKyMEHTaIel»

Coneprxkanue TUCHMILIMHBI OXBATHIBAET KPYT BOMPOCOB, CBSA3AHHBIX C MOJEIMPOBAHHEM
MPOLIECCOB U OOBEKTOB JIIEKTPOIHEPIeTUKE C LENbI0 O00eCleyeHHs] ONTHUMH3AINH Padounx
IIPOLIECCOB.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4e0HOT0 MpoIiecca: JICKINH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS Pab0Ta 00YyJIarOIIETOCH.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIIUE BUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTalus B hopme nuddHepeHInpoBaHHOTO 3a4eTa.

OO0miasi TpyIOEMKOCTh OCBOCHUS IUCIMIUIMHBI COCTaBISeT 2 3a4€THBIX EJAMHHUIIBI, (2
yaca.

SI3bIK 00y4YeHUs IO JUCIHUILTUHE KPYCCKHUI.



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

dopmupoBanue y o0yyaroumxcs npoeccuoHaIbHbIX 3HAaHU U YMEHUI B COOTBETCTBUU
¢ ®I'OC BO ¢ yyeTtoMm nmpuUMEHEHUs COBPEMEHHBIX MPOrPAMMHBIX KOMIUIEKCOB MOJACIUPOBAHUS
00BEKTOB M MPOLECCOB B JJIEKTPOIHEPreTUKE, HAMPABICHHBIX Ha pa3paboTKy ONTHMAaJbHBIX
CUCTEM YIIPaBJICHUS W (QYHKIIMOHUPOBAHUS CIIOKHBIX TEXHHUYECKUX TPOIIECCOB B 00OPYI0BAaHUHT
U CHUCTEMAaxX »JJEKTPOIHEPreTUYeCKOM oTpaciu./[ucuuniamHa BXOAUT B COCTaB  4YacTH,
dbopMupyeMoil ydaCTHHKaMHU 0OOpa30BaTENbHBIX OTHOIICHHA, OOpa30BaTEIBHON MPOrPaMMBI
BbICILIEr0 00pa30BaHUsl.

1.2. JlucuunnuHa sBisercs (akyJbTaTUBHOW AMCLUMIUIMHOW IO  HAlpaBlICHHIO
o0pa3oBaTeNbHOM MporpaMmbl Beiciero oopasosanus (nanee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB OOYUEHUS IO JUCLUIUIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AUCUUIUIMHBI OOYyYaroIUIics JOJDKEH 00J1afaTh CIeAyHOIIUMU
KOMIETEHIMSIMU WM UX YacTAMU. KoMIeTeHIMY U UHAMKATOPbl UX JTIOCTH)KEHUS IPUBEJICHBI B
Tabiuue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U HHINKATOPOB MX JOCTHIKCHHS

Koo u
Kareropus (rpymnmna) Kom n HauMeHoBaHHE MHIUKATOPA JOCTHIKEHHUS
HanMEHOBaHUE

KOMIICTCHIIUN KOMIICTCHIIU
KOMIICTCHIIMH

[TK-2 Cnocoben
y4acTBOBAaTh B
Hay4HbIX [1K-2./1.4 ucnonb3yer COOTBETCTBYIOIIEE

U CCIJIETOBaHUSIX IporpaMMHoe obecrieueHue st opopmiieHus
00BEKTOB pe3yJIbTaTOB HAyYHO-UCCIIEA0BATEIBCKUX PAdOT
npoQeCCHOHAILHON
JIeSITeIbHOCTH

[TpodeccuonanbHble
KOMITETEHIINH

ITK-3 Cnocoben
MPUHUMATD y4acTHE
B IIPOCKTUPOBAHUU
00BEKTOB
npodeccuonansuoit | I1IK-3./1.3 ucnomns3yer cpencraa
[TpodeccnonanpHble | NEATETHLHOCTH B ABTOMATU3UPOBAHHOIO MMPOEKTUPOBAHUS AJIS
KOMIETEHIINU COOTBETCTBHUU C odpopmiieHns paboueit JOKyMEHTAI[U O0BEKTOB
TEXHUYECKUM npodeccroHabHOM 1eATeNbHOCTH

3aJJaHUuEM U
HOPMAaTHUBHO-
TEXHUYECKON
JIOKYMEHTaLHUEn

2. Mecro nucuumiuHsl B cTpyktype OI1

JucnurnnuHa MokeT 6a3upoBaThCsl HA 3HAHUAX, pPaHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
MIPU U3YUYEHUH CIETYIOUIUX TACHUTLIINH:

— «DHepreTuyeckas IEKTPOHUKAY,

— «DIEKTPUYECKHUE CUCTEMbI U CETHY,

— «OO0r11ast sHepreTuKa»

3HaHUA, NOJIyYEHHbIE IPU HU3YYEHUM MaTepHalla JaHHOM NHMCUMIUIMHBI, MMEKT Kak
CaMOCTOSITEJIbHOE 3HA4Y€HHE, TaK M BCIIOMOTaTeIbHOE HCIOJIb30BAaHUE IMPU MPOXOXKICHUU
MIPOU3BOJICTBEHHON TPEIIUILIIOMHON MPAKTUKHA M TIOJITOTOBKE BBIMTYCKHON KBaTH(UKAITMOHHON
paboThI, M H3yUYEHUU NAPYTUX TUCIHILINH:

— «MaremaTuyecKkre MEeTObl UCCACAOBAHUS Y,
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— «OCHOBEI PEICHHON 3aIIUTEL 1 ABTOMATUKH),
— «DIEKTPOCHAOKECHHEY .

3. O0BeM U TPYJ0EMKOCTh JUCIUTUINHBI
JHannaple 006 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH MO CeMeCcTpam) MPeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIIUHBI

TpynoemMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKocmo OuUCUUNIUHDL, 2/ 72 2/ 72
3E/ (1ac)
U3 Hux uacoe npakmuueckoii n002Z0MO6KU 17 17
AyoumopHusle 3anamus, BCETo vac. 34 34
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 38 38
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3ameH (3auer, Judd. 3auy, . Hudd. 3au.
k3. %) 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpepenenue TpyI0€MKOCTH TUCIUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIITMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Jlexuun 113 JIP KII CPC

Pasznensl, TeMBI TUCITATIIMHEBL (tac) (C3) (tac) (1ac) (ac)

Cemectp 6

Paznen 1. BBenenue B MogenupoBanue padoThI
HHEPTreTHUECKUX OOBEKTOB U MPOLIECCOB.

Tema 1.1. CiocoGs1 MoenupoBanus pabOThI
HHEPTreTHUECKUX 0OBEKTOB U MPOLIECCOB.

Tema 1.2. MeTonbl, mpuMeHsIeMbIE B TOCTPOSHHUH
MaTEMaTUYECKUX MOJEIIEH.

Tewma 1.3. IIporpaMmmel TMHaAMHYECKOTO
monenupoBanus MatLab, SiminTech.

Tewma 1.4. Mcnonp3oBaHue S3IKOB
IPOrpPaMMUPOBAHUS B MOJIEITMPOBAaHUU.




Pazgen 2. MaremaTndecKue MOJICIIM OIIUCAHUS
paboThl OOBEKTOB U MPOIIECCOB
AJIEKTPOIHEPIETUKHU.

Tema 2.1. OcHOBHBIE MOJIETTH, IPUMEHSIEMBIC B
AJIEKTPOIHEPIETHKE.

Tewma 2.2. IlocTpoeHne MaTeMaTHYECKONH MOIEIIN
pabOThI IHEPTETUYECKOTO OOBEKTA.

Tewma 2.3. KimroueBble 0COOEHHOCTH M pa3JIMyUs B
OMHMCAHUU PAOOTHI PHEPTETUICCKUX MTPOLIECCOB U
00BEKTOB.

Paznen 3. IloctpoeHue mojenei SHEPreTHIeCKUX
00BEKTOB C UCIIOJIB30BAHUEM ITPOrpPaMM
JTUHAMHYECKOTO MOJICTTUPOBAHUS U SI3BIKOB
POrPaMMHUPOBAHUS.

Tema 3.1. [ToctpoeHnem mosenei
SHEPreTUYeCKUX 00OBEKTOB U MPOIIECCOB B
MatLab u SiminTech.

Tema 3.2. Hactpoiika mOCTpOCHHOM
MaTeMaTU4YeCKOW MOJCIIA OMUCAHUs PAOOThI
SHEPreTUYECKHUX MPOIECCOB B MIPOrpaMMax
JTUHAMHUYECKOTO MOJICITUPOBAHHS.

Tema 3.3. cnonp3oBaHue s3bIKa
nporpamMupoBanus Python B MoieinpoBaHum
JIEKTPOIHEPreTUUECKUX MPOLIECCOB.

Paznen 4. Ontumusanus paboThl SHEPTETHUYECKUX
00BEKTOB WJIM TIPOIIECCOB Ha OCHOBE Pe3yIbTaTOB
MOJICTTHPOBAHUS.

Tema 4.1. OcHOBHBIE CITOCOOBLI OIITUMHU3AIUH
pabOThI SHEPTETUIESCKIX O0BEKTOB WIIH
MPOLIECCOB.

Tema 4.2. 3aBUCHUMOCTh TEXHUYECKUX U
HYKOHOMUYECKUX MMapaMeTPOB MOJIEIUPYEMBIX
MIPOIIECCOB.

Tema 4.3. [Ipumep onTumMuzanuu padboThI
YHEPreTHUECKUX OOHEKTOB Ha OCHOBE
CTOXACTUYCCKOM MOJIEIIH.

Htoro B cemectpe: 17 17 38

Hroro 17 0 17 0 38

IIpakThueckass IOATOTOBKA 3aKIIOYAETCd B  HEMOCPEIACTBEHHOM  BBINOJHEHUU
o0ydJalomuMuCs  OINpeNeJeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oy;ymieit
npodeCcCHOHATBHOMN 1S TeTbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 4.

Ta6muma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HasBanue u cogepkaHue pa3ziesioB U TEM JICKIIMOHHBIX 3aHATHI
1 Paznen 1. BBenenue B MoaenupoBaHue padOTHI DHEPTETUIECKUX OOBEKTOB U
MPOIIECCOB.
Tema 1.1. CiocoOb1 MOeTUPOBaHUS PAOOTHI YPHEPTETHIECKUX OOBEKTOB
MPOIIECCOB.




Tema 1.2. Metonbl, npUMeHsIeMbIe B TIOCTPOSHUH MAaTEMaTHUYECKUX MOJICIIEH.
Tema 1.3. IIporpammsl tuHamuyeckoro moaenuposanus MatLab, SiminTech.
Tema 1.4. Mcrionib30BaHUE S3bIKOB IIPOrPAMMUPOBAHHUS B MOJICTHPOBAHHUH.

2 Paznen 2. Maremarudeckue MOIeNId OMTUCAHUs PabOThl OOBEKTOB U

HPOLIECCOB JIEKTPOIHEPIETUKH.

0o0BEKTA.

Tema 2.1. OCHOBHBIEC MOJIEIH, IPUMEHSEMBIC B JICKTPOIHEPTETHKE.
Tema 2.2. IlocTpoeHre MaTEMAaTHYECKON MOJIEITH PabOTHl YJHEPTETUYECKOTO

Tema 2.3. KimroueBble 0COOCHHOCTH M pa3IMyusl B OMMCAaHUH PabOThHI
SHEPreTUYECKUX MPOLECCOB U OOBEKTOB.

3 Paznen 3. IlocTpoeHue Mojieneii SHEPreTHIECKUX 00BEKTOB C UCIIOJIb30BAHUEM

MatLab u SiminTech.

MOJIEIIUPOBAHMSL.

Tema 3.3. Mcnionb3oBanue si3bika nporpaMmupoBanus Python B
MOJIEJTMPOBAHUH JIEKTPOIHEPTreTUUECKUX IIPOLIECCOB.

IporpaMM AMHAMHUYECKOTO MOJICIIMPOBAHUS U S3bIKOB IPOrPAMMHUPOBAHUS.
Tema 3.1. ITocTpoeHreM MoJIeIeH SHEPTETHICCKIX O0BEKTOB U IMPOIIECCOB B

Tema 3.2. HacTpolika mOCTpOCHHOW MaTeMaTH4YE€CKON MOJIETTN OTIMCAHUS
paboThI SHEPTETUYCCKHUX MPOLIECCOB B IIPOrpaMMax JTUHAMUYECKOTO

00BEKTOB WJIN IIPOLIECCOB.
MOJIEJIUPYEMBIX ITPOLIECCOB.

OCHOBE CTOXAaCTUYCCKOM MOJICIIH.

Tema 4.2. 3aBUCUMOCTb TEXHHYECKUX U DKOHOMHYECKUX mapamMeTpoOB

Paznen 4. Ontumuzanus paboThl SHEPTETHUECKUX O0OBEKTOB WU MPOIIECCOB HA
OCHOBE Pe3yJIbTaTOB MOJCIHPOBAHUSI.
Tema 4.1. OcHoOBHBIE CIOCOOBI ONITUMU3ALUN PAOOTHI SHEPTETUUECKUX

Tema 4.3. [Ipumep onTumMuzanuu paboThl SHEPreTUYECKUX 0OBEKTOB Ha

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL

Tembl IpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTh IPUBE/IEHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘{eCKI/Ie 3aHATUSA U UX TPYJOCMKOCTb

M3 Hux Ne
No | Tewmsbl npaktuyeckux | @opmel npaktudeckux | TpyloeMKOCTb, |MPAaKTHYECKOM |pa3nena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, |AUCIUI
(dac) JIUHBI
Y4eOHBIM MIaHOM HE TPEIyCMOTPEHO
Bcero ’ ’
4.4. JlaGopaTopHbIE 3aHATHS
TeMmbl JTabopaTOPHBIX 3aHATHH U X TPYJIOEMKOCTh PUBECHBI B Ta0HUIIE .
Tabnuna 6 — JlabopaTtopHble 3aHAITHS U UX TPYJIOEMKOCTh
N3 Hux No
No TpynoeMKoCTb, | TPaKTUYECKOM | pa3aena
HaumenoBanue 1abopaTtopHbIX paboT pyA - | TP pas
n/m (uac) MTOATOTOBKH, | JHCIIHII
(gac) JIMHBI
Cemectp 6
1 HccnenoBanue BIUMSHUS HOMHAHAJIBHOIO 4 1

YPOBHS HaIIPsDKEHUS Ha pa3Mep U CTOUMOCTD
JJIEKTPOIBUraTesIe




2 Tomnonorust cXeM ¥ YpOBHU HalpsKEHUs 4 2
3 AHaM3 CTOUMOCTH DHEPTUH IS 4 3
OKEaHMYECKHX U PEYHBIX TYpOUH
4 AHaNM3 MarHUTHOTO TTOJISI SJIEKTPUUECKON 5 4
MaIIHHBI
Bcero 17

4.5. KypcoBoe nMpoeKTUpOBaHHE/ BHIITOITHEHUE KyPCOBOW pabOThI

VY4eOHBIM [JIJAHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs

Bunbl caMmocTosiTenbHON pabOTHI U €€ TPYA0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabnuna 7 — Buasl caMmocTosTenbHON paboThl U €€ TPYA0EMKOCTh

N Bcero, | Cemectp 6,
Bua camocrosTensHOM paboThI

qac qac
1 2 3
I/I3yquI/Ie TCOPCTUYCCKOI'O MaTCpurajia 20 20

nucuuriniel (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Bremonnaenue pedeparta (P)

[ToaroToBka K TeKy1emMy KOHTPOJIIO
ycneBaemoctu (TKVY)

Jomamaee 3amanue (/13) 10 10

KonTponbubie pabotel 3a0uHuKoB (KP3)

IToaroToBKa K MPOMEXYTOYHOMU

artecrauuu (ITA) 8 8

Bcero: 38 38

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITENTEHON PabOThI 00YUaOIIUXCS TT0 AUCIIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSITENIbHOW paboThl 00ydaroImuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3aHUN
[lepedyeHb neyaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3/IaHUH MpHUBeieH B Tabaulle 8.
Tabmuma 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX H3IaHUN

[Tudp/ KoumaecTBo 3K3eMILIIpOB B
URL aspec bubnmnorpadurdeckas ccpliaka OUOHOTEKE

(KpoMe JIeKTPOHHBIX IK3EMILISIPOB)

MonenrpoBaHue pexxuMOB pabOThI -
AIEKTPOIHEPrETUUECKUX CUCTEM: YUeOHOe
nocobue / U.A. Myparaes, I'.A. MypartaeBa,
J.A. Spocnasckuii, P.I'. Xy3sames, M.IL
I'opsiues.-Kazans: M3a-Bo otnen KI'DY,
2019. - 9% c.

MonenupoBaHue B JIEKTPOIHEPTETHKE: -
yueOHnoe mocobue / A.®. llatanos, U.H.




Bopornukos, M.A. Macrenanenko, 1.K.
[[Tapumnos, C.B. AnukyeB. — CTaBpomoJib:
N3n-Bo AI'PYC CraB-koro arpapHoro yH-Ta,
2014. - 140 c.

MareMaTruyeckoe MOICIUPOBAHNE PEKUMOB -
PabOTHI DJIEKTPOIHEPTETUUECKUX CUCTEM /
B.H. Koucrautnnos — Kazanbs: 3n-Bo oTnen
KI'DVY 2014. - 148 c.

HccnenoBanue u MOACTUPOBAHHE -
AJIEKTPOIHEpreTuueckux cucreM: JILA.
Brnankas, H.I'. CemenoBa — OpenOypr:
OpenOyprckuii roc. yH-T. — Openoypr; 2018.
—-40 ¢

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB
WH(OPMAITMOHHO-TSIICKOMMYHHKAITMOHHOM ceTh «THTepHEeT»
[Tepeuenn SJIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAIHOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX JJII OCBOCHHUS JTUCIUILIAHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAMOHHOU ceTr «VHTepHeT»

URL anpec HaumeHnoBanue
https://lib.guap.ru/jirbis2/index.php OnektponHas oudnmoreka ['YAII
https://driveconstructor.com/applications/wind | DiekTpoHHBI pecypc MOAETHUPOBAHUS PAOOTHI

anmnaparoB

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIOB3yEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3yEMOTO MMPOTPAMMHOTO OOECTIeUeHUs TIpeicTaBicH B Tadsmite 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

No /1t HanmenoBanue
1 Matlab
2 SmathStudio
8.2. IlepeucHb WH(POPMAITMOHHO-CIPABOYHBIX CHCTEM,UCIIOTh3YEMBIX npu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOoIIecca MO AUCIUILTHHE
[lepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJICTaBICH B
Tabimue 11.

Tabnuna 11— Iepeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CocrtaB MaTepUaTbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOW Uil  OCYIIECTBIICHHS
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIMHE, IPECTaBIeH B Tabmuiel 2.
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Ta6mmma 12 — CoctaB MaTepuabHO-TEXHHYECKOM 0a3bl

Ne HanmeHnoBaHue cOCTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynasTuMenuiiHas JEKIMOHHAS Ay IUTOPUS 31-04
5 IlepcoHanbHble KOMIBIOTEPSHI € MTpeaycTaHOBIEHHBIM [10 31-04
Matlab, SmathStudio u moctymom B HHTEpHET

10. Onenounble cpencTBa s MPOBEACHUS IPOMEKYTOUHOHN aTTeCTAIlMN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOYHOH aTTECTAllUU
00yyJaronuxcs no IUCIUILIMHE TpUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTaIlluU

Bun HpOMe)KYTOqHOﬁ aTTCCTallun Hepequb OICHOYHBIX CPCACTB

JuddepeHmpoBaHHbINA 3a4ET Crircox BOIpOCOB;

TecTnl.

10.2. B kauyecTBe KpUTEPHUEB OIEHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OOYyJYaIONMMUCS MPUMEHSETCS S-OayuThbHas MIKaia OIEHKH CPOPMHUPOBAHHOCTH
KOMIICTEHIIHI, KOTopas puBecHa B Tabumie 14. B TeueHune cemecTpa MOXKET HCIOIb30BAThCS

100-0ayuipHas  mkajia

MOJAYJBHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIBb30BaHHUA KOTOpOfI, YCTaHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Tabmuua 14 —Kpurepuu oLieHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETEHIIUH

Or11eHKa KOMITETEHITUH

5-0ayutbHAs mIKaIa

XapakTeprcTrka COpMUPOBAHHBIX KOMITETEHITHIA

COTIIMYHO»
(GauTCHO»

— oOyuaromuiics TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BAaTEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsACh HA 3HAHUS OCHOBHON W JOTIOJHHUTENBHOHN JHTEPATYpHI,
TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHS C TIPAKTUIECKOM
JeSITeIbHOCTBIO HAIlPABIICHMUS,

— yMeJl0 000CHOBBIBAET M apTyMEHTUPYET BbIIBUTaEMbIE UM UJIEH;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— CBOOOIHO BJIAICET CHCTEMON CTIEMAIM3UPOBAHHBIX MMOHITHH.

«XOpOLLIO»
«3a4TEHO

— oOyuJaroIuiicss TBEPI0 YCBOMI MPOTPaAaMMHBINA MaTepuan, TpaMOTHO H
M0 CYILIECTBY WM3JlaraeT €ro, ONUpasChb Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW 1€ATEebHOCTHIO
HaIlpaBJICHUS;

— apTyYMEHTUPYET Hay4YHBIC MTOJIOKECHHUSI;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIQJICET CUCTEMOM CIEeIMATU3UPOBAHHBIX MOHATHH.

«yJIOBJIETBOPUTEIILHO
«3aUTEHO

— 00yyJarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, OMUpasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypHI,

— JIONyCKaeT HECYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

— HCTIBITBIBACT 3aTPYJHEHHUS B TMPAKTHUECKOM NPUMEHEHHWH 3HAHUH
HaIpaBJICHNUS;

— c1a00 apryMEHTHPYET HAay4YHbIE TIOJI0KEHHS;

— 3aTpyHsAeTCA B (POPMYITMPOBAHUN BBIBOJOB M 0000ICHHUIA;

— YaCTMYHO BJIJIeeT CUCTEMON CHeNMaTM3UPOBAHHBIX MTOHSATHH.
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

— o0yyarolmuiicss He YCBOWJ 3HAYUTENIbHOM 4YacTH MPOrpaMMHOIO

Marepuana,
— JIONMyCKaeT  CYHICCTBCHHBIE OIMMOKA W  HETOYHOCTH  IPHU
«HEYJOBJICTBOPUTEIILHO :
paccMOTpEeHHUH MPo0JIeM B KOHKPETHOM HalpaBlICHUY;
«HE 3a4YTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHUS;
— He GOPMYJIMPYET BBIBOJIOB M 000OIICHUI.

— UCIBITBIBACT TPYAHOCTHU B IMIPAKTUYCCKOM IPUMCHCHHUN 3HaHHI>i;

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIE MATEPHAIIBI.
Bompocsr (3amaun) nis sK3amMeHa peIcTaBlIeHbl B Tadimie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Ne i/m [Tepedens BOmpocoB (3a71a4) Il 9K3aMeHa Koz
UHAMKATOpa
Y4eOHBIM [JITAHOM HE NPEAYCMOTPEHO
Bomnpocs! (3agaun) s qudd. 3auera npeacTaBieHsl B Tadaue 16.
Tabnuna 16 — Bonpocs! (3agaun) nis audd. 3adera
Ne i/m [Tepeuens BompocoB (3anaq) st audd. 3auera Koz
UHAMKATOpa
1.  Yro takoe ¢pusznueckas u MaTeMaTudecKasi MOJENH, KaKoBa UX [K-2./1.4
CBSI3b B MOJICTTUPOBAHHUH?
2.  Kaxue ocHOBHBIE METOIbI MOICTTUPOBAHUS UCTIOIB3YIOTCS B
AJIEKTPOIHEPTETUKE, B YEM UX OCOOCHHOCTH?
3. OnwummuTe mpouecc GopMUPOBAHUS MOJIENN
AIIEKTPOIHEPTETUIECKOTO 000PYIOBaHHS HA TIPUMEPE
ANEKTPUYECKON aCHHXPOHHOW MAIIMHBI.
4.  Kakwue maHHBIC U TApaMeTPbl HEOOXOAMMEI JUTSI MOJICITUPOBAHUS
3JIEKTPOIHEPTETUUECKUX MTPOLIECCOB?
5. OnummTe B 4eM 3aKII0YAETCA 3a/1a4d ONTUMHU3AIMHN paOOThI
Mouenen?
6. Kakue MeToapl ONTUMHU3ANUNA TPUMEHSFOTCS JIJIS IIOBBIIIICHUS
3¢ (HEeKTUBHOCTH pabOTHI SHEPTETUIECKHX O0BEKTOB?
7. Kak anropuTmbl ONTUMHU3AIMNA TOMOTAIOT B YIIPaBJICHUU
AJIEKTPOIHEPTETUUECKUMHU CUCTEMaMU?
8.  Kak metosl MoenrpoBaHus TOMOTAIOT B pa3paboTke
ONITUMAITLHBIX CUCTEM YTIPABIICHUS SHEPTOCUCTEMAaMU?
9. Kakue MeToapl MOJICTUPOBAHUS PUMEHSIOTCS TIPU OTIHCAHUS
MEPEXOHBIX TPOIIECCOB, B €M HX OCOOCHHOCTH?
10.  OnwumuTe 3aBUCUMOCTD MEXIY TEXHUYECKUMH U
HKOHOMHYECKUMHU MapaMeTpaMu MOJICIHPYEMBIX TPOIIECCOB
JIEKTPOIHEPT €THKH.
11.  Kakue 4nciI€HHBIE METO/IbI UCIIOIB3YIOTCS IIPU OCTPOCHUN IK-3.11.3

MaTeMaTUYECKUX MOJenei?

12.  Kakue ypoBHU MaTeMaTUYECKUX MOJETECH CYIIECTBYIOT, B YEM
HUX 0COOEHHOCTH?

13.  Kaxkue ki1toueBbIe TapaMeTpbl HEOOXOTUMBI JUISI TIOCTPOCHHUS
Moenu Tpanchopmaropa?

14.  Yro Takoe yMCIEHHBIE METOIBI MATEMATHYECKOTO
MOJICITUPOBAHUS ?

15. OnuimuTe 0COOEHHOCTH MPUMEHEHHS S3bIKA

11




nporpammupoBanusi Python B MoieiupoBaHuu MPOIECCOB
AJIEKTPOIHEPTCTUKH.

16. B 4eM 0COOCHHOCTH MOJIENei Ha MUKPOYPOBHE?

17. B ueM ocoOeHHOCTH MOjIeNIel Ha MaKpOypOBHE?

18. B 4eM 0cOOCHHOCTH MOJIeNiel Ha MeTaypOBHE?

19. B yewm 3akitovaercst pU3HMUECKUIT CMBICI TAPAMETPOB CXEMbI
3amerieHus TpanchopmaTtopa?

Kakum o6pa3om MozennpoBaHue mNoMOraeT IpOrHO3UpOBaTh Harpy3Ky

Ha AJIEKTPOCETH?

MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOT'O TPOSKTHPOBAHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOTHI

[lepeyenp TeM Ui KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI

Ne i/t

[TpumepHBIii IepedeHb TeM ISl KypCOBOTO MPOESKTHPOBAHUS/BBITIOTHEHHS KYPCOBOM

paboThl

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bompocsr

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — IlpuMepHbIi IepeYeHb BOIPOCOB IS TECTOB

41 IIPOBCIACHUA HpOMeHQYTOQHOfI arreCrallii B BHAC TCCTUPOBAHUA

y Kon
No /it [TpumepHBIii TIepedeHb BOIIPOCOB ISl TECTOB
WHIMKATOpa
1 1. Kakas nmporpamMma 4aiie BCero MCIoIb3yeTcsl ISl MOJCIMPOBAHUS IIK-2.]1.4

paboThl AINEKTPOIHEPIETUYECKUX CUCTEM?

a) Microsoft Excel

b) Adobe Photoshop

c) MATLAB

d) AutoCAD

2. Kakue QakTopsl caelyeT YYUTHIBATh OPU MOJICTHPOBAHUHI
SHEPreTUYECKUX CeTel Ui ONTUMH3AIIU?

a) TodBbKO TEKYIIYIO0 CE30HHYIO Harpy3Ky Ha SJHEPrOCUCTEMY

b) T'eorpadudeckoe pacroioKeHUe CeTH U KIMMATHIECKUE YCITOBHUS
¢) CrapeHue 060py0BaHUS U €r0 TEXHUYECKOE COCTOSTHUE

d) IIporHo3 n3MeHeHuit B TOTpeOICHUH U Tapu(HON CTPYKType

3. ConocTaBbTe TUIBI IHEPIOCUCTEM C UX XaPAKTEPUCTUKAMH.

1) LenTpanu3oBaHHbIE CUCTEMBI:

2) letieHTpaIn30BaHHbBIE CUCTEMBI:

a) Beicokast HaJe)KHOCTB,

b) I'nGkocTb,

c¢) Bricokue 3aTpatel Ha UHQPACTPYKTYPY,

d) JlokaneHOE ynpaBieHue,

e) MacmrabupyemocTsb,

f) 3aBUCUMOCTB OT LIEHTPATBHOTO YIPABICHUS

4. CocraBbTe IPaBUIBHYIO MOCIEI0BATEILHOCTh 3TAOB pa3paboTKu
MOJIETN SHEPTOCUCTEMBI:

a) PazpaboTtka monenun

b) Ananu3 maHHBIX

c¢) Coop maHHBIX

d) [Ipumenenue moaemu

e) Bamupamus monenu

0. Kak BiMseT onTuMHU3aIMs 2JIEKTPOCETEeN Ha CHUKEHHUE 3aTpaT B
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SIEKTPOIHEPTETHKE?

6. Kakoe 13 mepeunciieHHOro IporpaMMHoOe obecriedeHre Hanooee IK-3.1.3
YaCTO MCIOIL3YETCS JUIsl CO3JIaHMS YePTEKEH M TPOCKTUPOBAHUS
HWHXEHEPHBIX 00beKTOB B Poccuu?

a) NanoCAD
b) Adobe Illustrator
c) QCAD

d) Final Cut Pro

7. Kakne mapaMeTphl clIeAyeT YUUTHIBAaTh IIpH Mcnoab3oBanuu CAD-
IIPOrpaMM JUIsl TPOCKTHUPOBAHUS MHKEHEPHBIX 00hEKTOB?

a) Tonpko pazMepsl 0OBEKTOB

b) Marepuansl 1 UX CBOHCTBa

c¢) CooTBETCTBHE HOPMATUBHO-TEXHUYECKOU JOKYMEHTAI[UU

d) Bce nepeuncieHHbIe TapaMeTpbl

8. ConocraBbTe IMporpaMMHOE o0ecrieyeHue ¢ X QyHKUUIMU.
1. Scilab
2. RStudio

a) CTaTUCTUYECKUN aHATU3 TAHHBIX
b) MoaenupoBaHue U CUMYJISILIUH
¢) [loaroroBka npe3eHTanui

d) TekcToBbIli pemakTop

9. COHOCTaBLTe CAD-HDOFD&MMLI C UX BOBMOXKHOCTSIMMU.
1. NanoCAD:
2. FreeCAD:

a) [ToaroroBka 2D uepTtexeit

b) 3D MoaenupoBaHue U CUMYJISIIUN
c¢) PenaktupoBanue Buaeo

d) TexcToBbIl penakTop

10. YcTaHoBUTE MPABUILHYIO MOCIIEIOBATEILHOCTD ITAIIOB
MIPOEKTUPOBAHUS MH)KEHEPHOTO 00beKTa ¢ ucnoab3oBanneM CAD-
IIPOTPAMM.

a) Coznanue 3D monenu

b) Pa3zpaboTka TeXHUYECKOTO 3a/1aHuUs

c¢) [loaroroBka pabounx yeprexen

d) Bepudukanus moaenu

11. Kak ucnonp3oBanne CAD-niporpaMm BIHSIET HA MPOIECC
MPOEKTUPOBAHMS U OGOPMIICHHS TOKYMEHTAILIUHN ?

IIpumeuanmue:

3aganue 1 Tuma ¢ BHIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX IMPEATIOKECHHBIX H
000CcHOBaHUEM BBIOOpA:

[TonHOE coBnazieHue ¢ BEpHbIM OTBETOM — 1 Oa.

HesepHnbriit oTBeT min ero orcytcTBue — 0 6aios.
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3amanue 2 TUOA ¢ BBIOOPOM HECKOJIBKMX BapHAHTOB OTBETA W3 MPEIJIOKCHHBIX H
pa3BepHYTHIM 00OCHOBaHHEM BBHIOOpA:

[TosHOE COBIAZICHUE C BEPHBIM OTBETOM 1 Oasut.

OTCcyTCcTBHE MUHUMYM OJHOTO MPABUIBHO OTBETA WIIU MOJHOE OTCYTCTBYeT oTBeTa — 0
0ajIoB.

3ananue 3 TUNA Ha YCTAHOBJICHUE COOTBETCTBUSL:
[TonHOE coBnaieHue ¢ BEPHBIM OTBETOM - 1 Oa.
Hesepnoe comocTaBiieHrne 0TBETOB WM OTCYTCTBUE OoTBeTa — () Oaios.

3aganue 4 THNA HA YCTAHOBJIEHHUE [TOCIIEI0BATEIbHOCTH
[TonHOE paBUILHOE COBNAAEHUE OYEPETHOCTH OTBETOB - 1 Oaniom
Hapyuienue npaBuiabHOIo Mopska OTBETOB WIIM OTCYTCTBUE 0TBeTa — () GaIsIoB.

3amanue 5 TUNa ¢ pa3BepHYTHIM OTBETOM:

[TpaBuIIbHBIIN OTBET 3a 3a7jaHKe OLlEHUBAeTCs - 3 Oaa.

Ecnu momymiena oxHa ombka \ HETOYHOCTH \ OTBET MPaBHIIbHBIN, HO HE MOJHBIA - 1

Oas.

Ecnu nomymeno Gosee 1 ommOku \ oTBeT HempaBwibHbIA \ oTBeT oTcyTcTByeT — 0

OasioB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHnb KOHTPOJIBHBIX PAOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIMEe  TPOIEIyphl  OICHUBAHUS
UH/IMKATOpPOB, XapaKTepU3YIOIIMX dTanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAEpKarcs B
JOKaJbHBIX HOpMaTuBHBIX akrtax [VYAIL, pernmameHTHUpyOIHUX TMOPSAOK U INPOUEAYPY
IPOBEIEHUS TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTaluyu 00ydaromuxcs
I'VAIL

11. Mertoanueckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHUIO JUCIUILTHHBI

11.1. MeTtoauueckre yKa3zaHus [N OOYYarOIIMXCS 1O OCBOCHHMIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
NIyOOKOE W SICHOE HW3JIOKEeHWEe ydeOHoro marepuana. HasHaueHWe COBPEMEHHOM JICKITUH B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJeM JUCIMIUIMHBI, METOJO0B HAYYHOTO IIO3HAHWS, HOBEHIIMX
JTOCTHIKEHUI Hay4YHOW MbICTU. B yueOHOM mporiecce JEKIUS BBIMOIHSAET METOA0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYI0 U WH(POPMAITMOHHYIO (yHKIMU. JIEKIHsS pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW o0jacTu 3HaHUSA, €€ MpOOJEeMBbl, JaeT ILEeIbHOE MPEJCTaBICHHE O NUCIUIUIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMH JUCITHILTHHAMH.

[TnanupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAOIUMHKCS JICKIIMOHHOTO MaTepUaa;

— TIONYyYeHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;

— TIOJyYEHHE OIBITa TBOPUYECKOW pabOThI COBMECTHO C MPEIOIaBaTEIICM;

— pa3BuTHE MNPO(PECCHOHATBLHO-IEIOBBIX  KAadecTB, JIIOOBH K  TPEAMETy |
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIIIICHHSL.

— TOSBIICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO ISl CAMOCTOSITENILHON paOoTHI,
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— T[IOJlyueHHE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKW M TEXHUKH U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKANIINE TOJIBI;

— Hay4duThCsl METOJUYECKH oOpadarbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
NOJOXKEHHs, TPHUXOJUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSTH HMX B  Pa3IUYHBIX
bopmyarpoBKax);

— TOJIy4€HHE TOYHOTO IOHUMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MTOHATHIA.

JIeKIMOHHBI MaTepHal MOXET CONPOBOXKIATHCS JEMOHCTpAllel CIaloB |
UCTIOJIB30BAaHUEM DPA3aTOYHOIO MaTepuaja IpH THPOBEIECHUH KOPOTKHX JHCKYCCHH 00
0COOCHHOCTSIX IPUMEHEHHS OTACIBHBIX TEMATHK 110 JUCLIUILIHHE.

CrpykTypa mpefoCTaBlIeHHs JIGKIMOHHOTO MarepHajia JOJDKHAa OBbITh corjacoBaHa H
NPENoAaBaThCs B COOTBETCTBHUHU C TaOIHILIEH 4.

11.2. Metoauueckue ykazaHHUs A7 OOyYalOIIMXCS MO BBIMOJHEHUIO J1ab0paTOPHBIX
pabor.

B xozme BbInoNHEHHs J1a0OpaTOpHBIX paboT oOyyaromMHCcs JOJKEH YIIIyOUTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJETh COBPEMEHHONW METOIUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUOHHOW XapaKTEPUCTUKOW 0OO0yYaroIerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacuyeTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUI.

BoinonHenue n1abopaTopHbIX pabOT 00yYarOIIKMMCS SIBJISETCS HEOTHEMJIEMOM YacCThIO
U3yYeHUs] JUCLHMIUIMHBI, OIpelenseMoil ydueOHbIM IUIAHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM PELIEHUE CIEAYIOINX OCHOBHBIX 3a/1a4 00y4aroLerocs:

— TpUOOpeTEeHHE HAaBBIKOB MCCIEAOBAHUSA IIPOLIECCOB, SIBIEHUH U OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCLUILINHBI;

— 3aKpeIuvleHue, pa3BUTHE U JETAIN3alUs TEOPEeTHUECKUX 3HAHUM, MOJYYEHHBIX Ha
JEKITHSIX;

— TOoJy4YeHUe HOBOM MH(OpPMAaLMU 110 U3y4aeMON JUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
000py10BaHUEM U TPUOOPaMHU.

3aganue u TDe6OBaHI/I$I K IpOBCACHUTIO J'Ia6ODaTODHLIX Da6OT

Ha6opaTopHa;1 pa60Ta Nel MccnenoBanne BIAMSHHUS HOMHHAILHOTO YPOBHS HANPSIKCHUS
Ha pa3Mep U CTOMMOCTh BJICKTPOABHTATCIICH

[{enib pabOTHI: IPOU3BECTH MCCIICAOBAHNE BIMSHUAS HOMUHAIBHOTO YPOBHS HAMPSHKCHHUS
Ha pa3Mep ¥ CTOMMOCTB DJIIEKTPOJBHUTraTeieil, padoTast C CUCTEMOH, COCTOSLICH U3 JBUrATEIs U
npeoOpa3oBarTesst YaCTOTHI.

Beb Bepcus mporpammsbl: https://driveconstructor.com/

BapuanTsl napameTpoB Hacoca!

1. Hanop 200 M, pacxon 85 n/c, KII[I 85%, HomuHanbHas yactoTa BparieHus 2950
00/MuH;

2. Hanop 200 M, pacxon 145 n/c, KI1/] 85%, nomunanbHas yactora BpauieHus 2950
00/MuH;

3. Harop 200 M, pacxon 200 ii/c, KIT[ 85%, HomuHansHas yactoTa BparieHus 2950
00/MUH.

1. OTtkpbITh BeO BEpCHIO MPOrpaMMBI JUIsI KOMIBIOTEPHOT'O MOICITUPOBAaHUS U BHIOPAThH
pasnen «Hacocs» (PUMP);
2. CocTaBUTh B Cpeie MOJAETHPOBAHUS MPEICTABICHHYIO 3a/laHUEeM MPUHIUITHAIBHYIO
CXeMy;
15


https://driveconstructor.com/

7.
8.

OcymiecTBUTh BBIOOpP THIIA CXEMBI «IIEHTPOOEXKHBII», HACTPOUTH MapaMeTPhI
COTJIACHO BapuaHTy, 3alaHHOMY paboToii;

Briopate Tan nBurarens SCIM, oxnaxnenue Ha 1C411, kmacc addexTuBHOCTH Ha
IE3, 3ammuty P21,

JInisi KaKJ0ro BapuaHTa CIIPOSCKTUPOBATh CUCTEMY MPUBOJA C YYETOM HAIPSHKCHHS
MaIuHbI ¥ npeodpazoBarens paBHomy 400 B, 3arem yBenmnuuts 10 690 B, 3300B u
6000 B.

[Tocne kaxmoro HSKcIepUMeHTa 3a(UKCHpOBaTH MapaMeTpbl MOIIHOCTH, Beca M
CTOUMOCTH JIBUTATEIIS.

[TpousBecTr aHAJIN3 MOTYYECHHBIX PE3yJIbTAaTOB.

CocTaBUTh OTYET M BBIBOJ] O pa0bOTE UCIIOB3YS TUarpaMMbl U TpaduKH.

['TY6enutech, uto THM MamiKHbI, Kiacc 3QHEKTHBHOCTH, OXJIAXKICHUE, KITaCC 3aIlUThl U
JpyTue mapameTphl, 32 UCKIIIOUCHUEM HAMPSKEHUSI U MOUTHOCTH, OJJMHAKOBHI ISl BCEX CITyYaeB

PI/ICYHOK 1. HpI/IHI_II/IHI/IaJIBHaH CcXE€Ma HacocCa

PucyHnok 2. 3aganHble mapamMeTpbl COOpaHHON MPUHIMITHAIBHOM CXEMBI

Pucynok 3. I'paduk 3aBUCUMOCTH CKOPOCTH OT KPYTSIIET0 MOMEHTA
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CucTtema
Llena, EUR: 177711

3dpthekTUBHOCTL 8298
npu HOMUHAaNbHOMN
Harpyske:

3hdhekTUBHOCTD 8287
npu Harpyske
75%:

ShdhekTUBHOCTD 81.32
npu Harpyske

50%:

SthdekTUBHOCTD 7667
npu Harpyske

25%:

O6bem, M3: 422

3aHumMmaeman 6.63
nnowanb, M2:

Macca, kr: 6777

Pucynoxk 4. [Ipumep pe3ynbTaToB MOJAEIUPOBAHUS pabOThI CIPOESKTUPOBAHHON CHCTEMBbI

.Ha6ODaTODHa$[ pa60Ta No2 Tonosorus cxeM ¥ YPOBHH HAIIPSIKSHHS

[lenb paboOThl: MPOM3BECTH pEIIEHUE 33Jaud MOJAEPHHM3AIMU HACOCOB C JIPOCCENBLHOU
SaCHOHKOI\/JI, MPpUBOJUMEBIX B I[GI\/'ICTBI/IG ABUTAaTCIIIMU  C TOPAMBIM IIYCKOM, OO0 CHUCTEM C
perynupyemoit ckopoctbio ¢ [TU u 6e3 apocceneii.

Beb Bepcust mporpammsbl: https://driveconstructor.com/

Bapuantsl napameTpoB Hacoca:

1. Harop 210 M, pacxox 200 1/c, KITJ] 85%, HomuHanbHas yactora BpameHus 1450
00/MuH, MomHOCTE 0,5 MBT;

2. Harnop 210 M, pacxon 400 n/c, KITJ] 85%, HoMuHanbHast yactota BpamieHus 1450
00/MuH, MomHOCTE 1 MBT;

3. Harnop 420 M, pacxon 400 n/c, KI1/] 85%, nomunanbHas yactora Bparierus 1450
00/MuH, MOIIHOCTE 2 MBT;

4. Harnop 800 M, pacxon 500 n/c, KIT/ 85%, HomMmuHanbHas yactora BpamieHus 1450

00/mMuH, MouiHOCTL 5 MBT.

1. OTkpbITh BeO BEPCHIO MPOTPaMMBI TSI KOMITBIOTEPHOTO MOAETHPOBAHUS U BHIOpPAThH
pasnen «Tpancmuccust ¢ moHmkaromuM Hacocom» (Drive train with voltage step
down);

2. CocTaBUTh B Cpeie MOJAETHPOBAHUS NPEICTABICHHYIO 3a/laHUEeM MPUHIUITHAIBHYIO
cXemy,

3. OcymiecTBUTh BBIOOp THUMA CXEMBI «IEHTPOOEKHBIN», HACTPOUTH IaPAMETPHI
COTJIACHO BapHaHTY, 3alaHHOMY paboToii;

4. 3anaTh HOMHMHAJIBHYIO CKOpOCTh paBHylo 1500 o0/mMuH, mnuranme cetn 6 kB,
paccrosgaue Mexay HacocoM u [TH 100 m;
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8.
9.

CropoexTupoBath 3aJaHHYIO BJIOKEHU
(MHAHCOBBIX CPEJICTB,;

[TpousBecT OIEHKY BIUSHHS YPOBHS MOLIHOCTH Ha BBIOOP YPOBHS HAIPsDKEHHUS,
YYeCTb U ONUCATh BIUSHHUE CEUCHHsI Kales;

Onenutp 00MIyI0 3P (GEeKTUBHOCTh CHCTeMbl mpu Harpy3ke B 50% mis kaxmoro

BapuaHTa CUCTEM,

CUCTEMY C Y4YETOM MHHHMAJIbBHBIX

O1CHUTH BIMSTHUE CXEMBI MOJIKIIIOUCHHUS «3BE3/1a» M «TPEYTOJIbHUK» Ha BbIOOp [1Y;
[TpousBecTr aHaIM3 MOTYYEHHBIX PE3yIbTATOB.
10. CocTaBUTbh OTYET U BBIBOJ] O paOOTE HUCIIOIB3YS JUArPaMMBbI U TpadUKH.

Pucynoxk 5. [lpuHniunuanbHas cxema TPAaHCMHUCCHUU C TTOHMKAIOITUM HaCOCOM
[Npecbpazoeatent YacToThl

Kabenb
Tun: 20-2L-V5C-6p
OnuHa: 30
Uena, EUR: S990
Llena, EUR: 555
HomuHaneHan 160
MaTepwan MEOb MOWHOCTh, KBT:
NpoBoOHKER:
Hanpaxenne, B: 594-693
Monepeudoe 70
cevyeHne pasHoro Pabovee 674.07
nposofa (Mm2): HanpAxeHWe, B:
HomuHanoHoe 1 HomuHanbHEIA 120.23
HanpAxeHue (kB): Tok HO, A:
KonuuecTeo 1 HomMMHaNbHEIRA 145.73
ZANYCKOB: Tok LO, A:
MoTepw, KBT: 0.5108 OxnaxaeHue: EO30YLIHbIA
Kna, %.: 98561 JphEKTHBHOCTE 95
npwu 100%
LleHa 3a MmeTp: 18.5 Harpyske:
Nagexne 1.54 JpperTHBHOCTE a7 .9
HaNpPAKEHHA: NpW HATpY3Ke
T5%:
PeakTMEHOE 0.004542
CONPOTHENEHKE PP EeKTHBHOCTE 9774
(PerHz): NpM HAarpysLe
50%:
ConpoTHENEHHE 0.000276
Ha MeTp: JipherTHEHOCTE a7 .26
NpM Harpyske
ObosHaYeHue: CU-3x070-01kV B0,

Pucynok 6. [TapameTpbl CIpOEKTUPOBAHHOM CXEMBI
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JlaboparopHas paboTta Ne3 AHaIM3 CTOUMOCTH SHEPTUU JIJIsl OKCAHMYECKHUX M PEYHBIX TYPOUH
Ilenb paboTB: OpraHMW3OBaTh MEPOMNPUATHUS MHUHHUMH3UPYIOIIUE CTOMMOCTh SHEPruu
TreHepUpyEeMOi TypOUHOIA, 3a cueT BEIOOpA ONTUMAIILHON TPAHCMUCCHUH.

Be6 Bepcust mporpammel: https://driveconstructor.com/

[TapameTpsl reHepupyemol TypOuHBI: MOIIHOCTE 1| MBT, HOMUHaNBHAs ckopocTh — 11
00/MuH, KpyTAMiA MOMeHT - 868 kHwm, npeBbliienue ckopoctu - 1,2.

BBoHbIe mapaMeTpsl:

1) Hanpsbkenue cetu Ha 6epery — 6 kB;

2) Kabenu — ¢ Gepera;

3) Yacrte TT B mapke HaXoAATCs HA pacCTOSTHUM | KM OT Oepera, 4acTh B 3 KM.

1. OTKpbITh BeO BEPCHIO MPOTPAMMBI JIJIsi KOMITBIOTEPHOTO MOJICIIMPOBAHMS U BEIOpATh
paznen «Tpancmuccus ¢ FC u tpancopmaropom» (Drive train with gearbox, electric
machine, FC and transformer);

2. CocraBuUTh B cpelie MOJICIUPOBAHUS MPEICTABICHHYIO 33JlaHUEM MPUHIUIHAIBHYIO
CXeMy;

3. OcymiecTBUTh BBIOOp THIA CXEMbI «IIEHTPOOEKHBIN», HACTPOUTH MapaMeTpPbl

COTJIACHO BapuaHTYy, 3alaHHOMY paboTOM;

BrIOpaTh TOMOJNIOTHIO CXEMBI,

Y cTaHOBUTH apaMeTphl 1Jis TYpOUHBI;

[IpousBecTr BHIOOP MOAXOASIINX KOMIIOHEHTOB;

OcCyIecTBUTh aHATU3 U ONITUMU3HPOBATH 3aTPATHI;

[IpousBecTu cpaBHEHHE OKEAaHUYECKUX U PEYHBIX TYpOUH;

[TponsBecTr aHaIM3 TOTYYSHHBIX PE3yIHTATOB.

10 CocTaBUTh OTYET U BHIBOJ O paboTe.

©oN R

Pemenne nast nporpammsl Drive Constructor:
Ilaru:
1. BbIOOp TONMOJIOTMY NPUBOIHON CHCTEMBI:
o B mporpamme BbiOepute Tomosoruto "Drive train with gearbox, electric machine,
FC and transformer”
2. YcTaHOBKa MapaMeTpoB /Ut TYPOMHBI:
o BBEAUTE HOMUHAJBHYI CKOPOCTH Jionacteit (00/muH): 11
o BBEIUTE HOMHHAIBHBIN KpyTsmuii MomeHT (kHm): 868
o BBeAMTE KOI(D(UIIMEHT peBbIllIeHus ckopocTu: 1.2
3. BbI00Op moaxoasimmux KOMIOHEHTOB:
Penykrop:
o BbIOEpUTE PENYKTOpP M3 CIMCKA KaHIUAATOB, YYUTHIBAsl IIEHY U HOMUHAJIbHBIM
BXOJIHOM/BBIXOJHOM KpyTsmuii MoMeHT. Hanpumep:
* neHa: 87326 EUR
*  HOMMHAJIBHBIN BXOAHOH KpyTamuii MomeHT: 200 kHm
* HOMMHAJIBHBIN BBIXOJHOM KPYTSIIAA MOMEHT: 66 kHM
* 3 PEeKTUBHOCTH IPU HOMUHAIBHOM Harpyske: 99%
JJleKTpUYECKasi MAIIMHA:
o BBIOEPUTE HIEKTPUUYECKYIO MALIMHY U3 CIIMCKA KaHIUJIATOB, YUUTHIBAS THUI, LICHY
Y HOMHHAJIbHYIO MoLIHOCTh. Hanpumep:
= tun: PMSM
» qpeHa: 529008 EUR
* HOMHHaJIbHas MOIIHOCTH: 710 kBT
*  s¢pdextuBHoCcTh IpU 100% Harpyske: 94.39%
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Kaobean:
o BbIOEpUTE KaOenb U3 CHHUCKA KaHIWIATOB, YYUTHIBAS JJIUHY, IIEHY U MaTepual
npoBoaHuka. Harpumep:
»  gmuHa: 30 M
= pena: 2042 EUR
* MaTepual IPOBOJHUKA: ME/Ib
* ceueHue (paszHoro mpoogHuKa: 150 Mm?
IIpeodpa3zoBartenn yacrorsl (FC):
o BblOepuTe mpeoOpa3zoBaTelib YACTOTHl M3 CIHMCKA KaHAMJATOB, YUYMTHIBAS THII,
[IEeHy 1 HOMHHAJIBHYI0 MOIIHOCTh. Hampumep:
»  tun: 2Q-2L-VSC-6p
» neHa: 37036 EUR
*  HOMHHAJILHASI MOITHOCTE: 630 kBT
*  sddexruBHOCTS IpH 100% Harpyske: 98%
Tpancopmarop:
o BbIOEpUTE TpaHCHOPMATOpP W3 CIHCKA KAHIUIATOB, YYUTHIBAsS HOMUHAIHHYIO
MOIIIHOCTH U ieHy. Hanpumep:
* HOMMHAJIbHAsI MOITHOCTE: 630 KBA
= qeHa: 12396 EUR
= tum: stand-alone
*  sdpdexruBHOoCTs IPU 100% Harpyske: 98.02%

Pucynok 7. IlpuHnunuansHas cxema BeTpSIHOH/TPUIIMBHOM TPAHCMHUCCHH C TapHC(HOPMATOPOM

.Ha6ODaTODHa$[ pa60Ta Ned AHany3 MarHUTHOTO HOJISE DJIEKTPUUECKON MaIlIMHbI
QGJ’IB [!a6OTI>II ABTOMATU3HWPOBATHL paCYCT MArHuTHOI'O I1OJIA B BJIGKTpI/I‘IeCKOI\/'I MalInuHE C
ucnois3oBanneM Matlab.

1. Paccuutath W TOCTPOUTH paclpeaeNieHue MarHUTHOTO TOJIs B CTaTOpe M POTOpe
AIEKTPUIECKOM MaIIMHBI ¢ TOMOIIBI0 Matlab.

2. Vcmonp3oBaTh METOJ KOHEUHBIX JJIEMEHTOB U1 aHajdu3a pachpeaeincHus
MArdimuTHOTI'O ITOTOKaA.

3. Tloctpouth rpaduku HU3MEHEHHUs IUIOTHOCTH MAarHUTHOTO TOTOKA C TEYEHHUEM
BpeMEHH s Tpex(a3HOM CHCTEMBI.

4. TlpousBecTy aHAIN3 MOTYYCHHBIX PE3YIHTATOB.

CocTaBUTh OTYET U BHIBOJ O padoTe.

o

1. HauanbeHble mapameTpsI:
o AmmiuTyaa MarHuTHoro nojs: Bm = 1
o ¥YrnoBas yactora: w =2 * pi * 50 (myst wactotsl 50 ')
o Bekrop Bpemenu: t = linspace(0, 2*pi, 1000)

2. TImotHOCTH MarHUTHOTO MOTOKA /I ha3 A, B u C:

Baa = Bm * sin(w * t);
Bbb =Bm * sin(w *t- 2 * pi/ 3);
Bcc =Bm *sin(w *t-4 *pi/3);

Kon ast moctpoenus rpaikoB MIOTHOCTEH MarHUTHOTO MIOTOKA:
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plot(t, Baa, 'r-', t, Bbb, 'g-', t, Bcc, 'b-);
xlabel('Bpewms');

ylabel('TI1OTHOCTE MarHUTHOTO MOTOKA');
legend('Baa’, 'Bbb’, 'Bcc);

Pacuer u mocTpoeHHe CyMMapHOTO MATHUTHOTO TIOJIS:
Bnet = Baa + Bbb + Bcg;

plot(t, abs(Bnet), 'r', 'LineWidth', 3);

xlabel('Bpems');

ylabel('Bennunna');

title('CymmMapHO€ MarHuTHOE T10JIe');

Pacuet xoaddurpieHTa rapMOHHK OIS
Bmax = max(Bnet);

Bmin = min(Bnet);

Bavg = mean(Bnet);

Kgar = (Bmax - Bmin) / Bavg;

I[I/Ial" paMMa paCIiipoOCTPaHCHUA MAarHUTHBIX MoJIeH:

circle = 1.5 * (cos(w * t) + 1j * sin(w * t));

for ii = 1:length(t)
plot(circle, 'k');
hold on;
plot([0 real(Baa(ii))],
plot([0 real(Baa(ii))], [0 imag(Baa(ii))], 'k, 'LineWidth', 2);
plot([0 real(Bbb(ii))], [0 imag(Bbb(ii))], 'b', 'LineWidth', 2);
plot([0 real(Bcc(ii))], [0 imag(Bcc(ii))], 'm’, 'LineWidth', 2);
plot([0 real(Bnet(ii))], [0 imag(Bnet(ii))], 'r', 'LineWidth', 3);
axis square;
axis([-2 2 -2 2]);
xlabel('Real");
ylabel('Imaginary’);
drawnow;
hold off;

end
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Pucynoxk 8. J/luarpamma pacrpocTpaHeHHUsI MArHUTHBIX MOJIeH

PI/ICYHOK 9. PacueTHbic AMILIUTY bl MAIrHUTHBIX noJei u CYMMAapHOIo moJrsa AJisd TpCX(I)a3HOI7I
oM
6.
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HazBanue yueOHOTO 3aBeiCHUS
KA®EPA No
OTYET
3AILMILEH C OLIEHKOI
ITPEIIOJJABATEJIb

JAOJDKHOCTDB,Y4. CTCIICHDb, 3BAHUC noanucCh, Jara HMHHUIHAJIbI, (baMI/IJ'II/ISI

OTYET 110 JJABOPATOPHOU PABOTE

1o Kypcy: MozenupoBanre U ONTUMHU3ALNS B DJIEKTPOIHEPTETUKE

PABOTY BbITTIOJIHAUJI
CTYIEHT I'P. Ne

IIoAIIUCh, JaTa HWHUIIHUAJIBI, (1)aMI/I.]'II/ISI

Cankr-IletepOypr 20
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Conep:kanue oTyera

Hean padoTsI:

3agaum.

Teopernyeckue cBeIeHUs

B oryere mo naGoparopHOW paboTe 00s3aTENbHO JOJKHBI OBITh YKa3aHbl TEOPETUYCCKHE
CBEJICHHMSI, HCOOXOJMMEBIC JIUIsI BBITIOJHEHUS J1a00paTopHO pabOTHI, B TOM YHWCIE NaHHBIC 00
YCTaHOBKE, HAa KOTOPOM BBIMOJIHSIACH paboTa.

PacuerHo-rpadpuyeckas yactb
B Havane yka3bIBaroTCsl HCXOAHBIE TaHHBIE, pacueThl, TpadudecKue MOCTPOSHUS.
BriBoabI

Otuer no nabopaTtopHOi paboTe 00s3aTENBHO JOJKEH COJEepKaTh BBIBOJBI MO JIAOOPATOPHOU
padoTe, B KOTOPOH J0JKHBI OTpaXaThCsl PaKThl JOCTUKEHUS LIEITH.

CnHcoK MCIO/Ib3yeMOii JTUTepaTyphl

Crnucok ucnonb3dyemon autepatypbl opopmisierca B coorserctBuu ¢ 'OCT 7.0.100-
2018 — bubaunorpaduueckas 3amuchk. bubnuorpapuueckoe omnucanue. OOmue TpeOOBaHUS U
IpaBUJIa COCTaBIICHHS.

TpeboBanusg K 0hOPMIICHHIO OTYETA O JIADOPATOPHOI padoTe

1. O6mme TpeGoBaHus

1.1. B cootBerctBuu ¢ ['OCT 7.32-2017 — CUBU. OTueT 0 Hay4IHO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa M mpaBuia opopmieHHs OT4eT Mo JlabopaTopHOW paboTe odopmisercs
J00BIM MIEYAaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe JincTa Oenoit 6ymaru gpopmata A4.

1.2.B otuere mno maboparopHoil pabore gomyckaercs wuHTepBai 1.0 m 1.5, kernp He
MeHee 12, BeIpaBHUBaHME 110 MIUPHUHE, OTCTYN KpacHou ctpoku 1.0.

1.3. et mpudTa 10KeH OBITH YEPHBIM.
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2. Hymepanusi ctpaHui oT4yeTa

2.1. Ctpanunpsl oT4era cleAyeT HyMepoBaTh apaOCKkumu mudpamu, coOM0gasi CKBO3HYIO
HYMEpAIHIO 110 BCEMY TEKCTy oTdeTa. HoMep CTpaHUIIbI IPOCTABISETCS B HA3Y KaXKIOTO JIHCTA
IO LIEHTPY.

2.2. TUTYNBHBIN JIUCT BKIIOYACTCS B OOIIYI0 HyMEpAIHMIO CTpaHull oTuyeta. Homep crpanuibpl Ha
TUTYJILHOM JIUCTE HE IPOCTABIISETCA.

3. Hymepauusi pa3iejioB H MoOAPa3aeoB 0TYeTA

3.1. Pa3gensl MOJDKHBI UMETh TOPSIKOBBIE HOMEpa B IpejeiaXx BCero oTvera, 0003HAYCHHBIE
apabckumu nudpamu.

3.2. Paznensl MoryT ObITh pa3OuThl Ha nojpasnaensl. Hymeparus noapasienoB cocTaBiIseTcs U3
HOMepa pasjena M Hojpasjesa, 0003HaYeHHOro 4epe3 TOuKy, Hanpumep, «l.1.». B koHie
Ha3BaHUA Pa3ZiesioB U MOAPA3/EIIOB TOUKA HE CTaBUTCS.

4. LiutocTpanuu

4.1. nnrocTpallid  TIOJTUCBHIBAIOTCS  CHU3Y apaOCKUMU IUdpamMu depe3 Mpodern mocie
cioBa «PUCYHOK» U UMEIOT JMOO CKBO3HYIO HyMEpAIlHio, TUOO HyMEpalHuio B COOTBETCTBHHU C
paszenamu oTyera.

4.2. Bce wmmocTpanuu (PUCYHKH) JOJDKHBI MMETh Ha3BaHHUE, KOTOPOE YKa3bIBaeTcs IoOCie
HOMEpa WUIIOCTpallMu uepe3  Tupe, Hanpumep, «Pucynok 1 — CrpykrypHas cxema
0ZTHOKOHTYpHOH CAP».

4.3. Tloamucu Bcex WILTIOCTPALUN BEIPABHUBAIOTCSI 110 TICHTPY CTPOKH.
5. 'padpuxn

5.1. T'paduxu nomxsbl ObITh yeTkuUMHU. [Ipu odopmiiennn rpadukoB HEOOXOAUMO YyKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEH M caMUX I'paHKOB.

5.2. Ecmm rpaduku OTpakalOT CpaBHEHHE JBYX OKCIIEPUMEHTOB, PEKOMEHIYETCS HUX
BBITIOJTHEHUE B OHOM CUCTEME KOOPAMHAT.

6. Tadauubl

6.1.B oruere mno maGopaTopHoil paboTe pEeKOMEHIyeTcs CKBO3Has  HyMeparus
tabmmi. [lomyckaercss HyMmeparus TabiauIl B Ipeaetax paszena oTdeTa. B sTom ciydae HOMep
TaOJIUIIBI COCTOUT U3 HOMEPA pa3JieNa U MOPsIKOBOr0 HOMepa TaOIMIIbI, pa3/ieIeHHbIX TOUKOH.
6.2. TaGnuier HyMepyroTcs apaObCKkuMu udpamu.

6.3. Hymepanusi Tabmaui; mpou3BOAUTCS CO ciaoBoM «Tabmmia» 6e3 3Haka «No», Harpumep,
«Tabmuna 1».

6.5.4. Kaxxnas Tabnuia 10JDKHA UMETh Ha3BaHHE, KOTOPOE CIEAyeT NMOMENaTh Haja TaOnuien
cieBa 06e3 a03aIHOTo OTCTYIIA B OJJHY CTPOKY C €€ HOMEPOM 4Yepe3 THpE.
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11.3. Meroauyeckue yka3aHus sl O0yYarOIIMXCS M0 MPOXOKIECHUIO CaMOCTOSTEIbHOMN
paboThI

B Xo/1e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIOIIUIICS BBIMOJIHSAET PadOTy 1O
3aJJaHMI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIOaBatelisi, HO 0e3 ero HermocpeaCcTBEHHOTO
YYaCTHSL.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (GhopMupyercs
nenecoo0pa3Hoe IIaHUPOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
U HaBBIKM B YCBOCHMM M CHCTEMATH3allUM MPUOOpETAacMbIX 3HAHWU, OOCCIICUYMBACT BBICOKHIA
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIBHYIO — paboTy
00yyJaroumxcsi, siBISI0TCS

—  y4eOHO-METOJINYCCKUI MaTepHall 1O JUCIUILIHHE.

11.4, Metoauyeckue yKa3zaHUS I OOYyYarOmUXCS IO TPOXOXKIECHHUIO TEKYIIEero
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCHEBAEMOCTHM NIPEIyCMaTpUBAaET KOHTPOJb KayecTBa 3HAHUU
00yyJaroumxcs, OCyIlIeCTBISIEMOT0 B TEUEHHE CEMECTpa C IIeJIbI0 OILICHMBAHUS XO/Ja OCBOCHUS
JUCILIUILINHEL.

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIUXCsl MO MPOXO0KICHHUIO MPOMEKYTOUHOMN
aTTeCTallUU.

[IpomexyrouHas  arrectauus  OOydYalOIIMXCS  NpeAyCMaTpUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 0Oy4YeHHs MO auciuruiiHe. OHa BKIIIOYaeT B
cedst:

— auddepeHunupoBaHHbIl 3auyeT — 3T0 ¢GopMa OLEHKHM 3HAHWM, NOJyYEeHHBIX
o0y4armuMcsl IpU U3YYEHUH AUCUMILIMHBL, TPU BBIMOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIIEOBATEILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAL[HOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOILIO», KyJAOBIECTBOPUTEIILHOY, KHEYAOBIECTBOPUTEIHHOY.

IIpomexxyTouHasi arrecTanus MpoBOAUTCS B (Gopme AudQepeHIMPOBAHHOIO 3ayeTa.
3ayer mpoBOAUTCA B YCTHOHM (opme mo OwieraM B BHUAE MOATOTOBKM M HU3JI0XKEHUSA

pa3BEpHYTOro oreera. Bpems Ha noaroroBky orsera - 30 MUHYT.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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