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AHHOTaNINA

JucuumnuHa «MoJaenupoBaHue W ONTUMU3ALUSA B 3JIEKTPOIHEPIETHKE» BXOAMUT B
o0Opa3oBaTellbHyI0 IpOrpamMMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakanaBpuara IO
HanpasyieHUIo noAroToBku 13.03.02 «OneKTposHEpreTHKa 1 AIEKTPOTEXHUKA» HAPaBIECHHOCTU
«Iudporas sneprerukay. Jucnunmuna peanusyercs kadeapoit «Ne32y.

JucuuruinHa ~ He  sSBISeTCS  00A3aTeNbHOM  NpPU  OCBOCHHU  OOYYaromIUMCS
o0Opa3oBaTeNbHOIl MpOrpaMMbl U HallpaBlieHa Ha YIiIyOlieHHOe (OPMUPOBAHHE CIIETYIOIINUX
KOMIIETECHIIUH:

I[IK-2  «CnocobeH  yd4acTBOBaTh B HAyYHBIX  HCCIEIOBAaHUSAX  OOBEKTOB
po(heCcCHOHATLHOM IS TEIIEHOCTI

CopepxaHue TUCIUILUIMHBI OXBaThIBAET KPYr BOMPOCOB, CBA3AHHBIX C MOJCIUPOBAHHEM
IPOIIECCOB U OOBEKTOB 3JICKTPOIHEPTeTHKE C IENBI0 00ECIeUeHUs] ONTUMHU3AINH Pad0YnX
MPOLIECCOB.

[IperonaBanre TUCHMIUIMHBI TPEAYCMAaTPUBAET CleAyonme (opMbl OpraHu3anuu
y4eOHOro Iporiecca: JJabopaTtopHbie padOThI, CAMOCTOsATEIbHAS pad0Ta 00yJaroIIerocs.

[IporpaMMoil IUCHUIUIMHBI NPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyIOEMKOCTh OCBOCHHS IMCIMIUIMHBI COCTaBJISET 2 3a4ETHBIX CJIMHHIBI, 72
Jaca.

S3bIK 00yueHus 0 JUCLMIUIUHE KPYCCKUIY.



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

dopmupoBaHue y 00ydaronmxcs npopeccuoHaNbHbIX 3HAaHUM U YMEHUIN B COOTBETCTBUU
¢ ®I'OC BO ¢ yueTroMm npUMEHEHUsI COBPEMEHHBIX IPOIPAMMHBIX KOMILJIEKCOB MOJIEIUPOBAHUS
00BEKTOB M MPOLECCOB B JJIEKTPOIHEPreTUKE, HAMPABICHHBIX Ha pa3pabOTKy ONTUMAaJIbHBIX
CHCTEM YIIpaBJIeHUS U (PYHKIIMOHUPOBAHUS CIIOKHBIX TEXHHUYECKUX MPOLIECCOB B 000pyI0BaHUN
U CHUCTEMAaxX »JJEKTPOIHEPreTHYecKod otpaciau./lucuuniamHa BXOAUT B COCTaB  4acTH,
dbopMupyeMoil ydaCTHHKaMH OOpa30BaTENbHBIX OTHOIICHHA, OOpa30BaTEIBHON MPOrPaMMBI
BbICILIEr0 00pa30BaHUsl.

1.2. JlucumnnunHa sBisercss (PaKyIbTaTUBHOW JUCHUIUIMHONW 10  HANpaBJICHHUIO
00pasoBartenbHOM ITporpamMMBl Beiciero oopasoanus (panee — OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus AUCHUILTUHBI OO0YYAIOUIUICS JOKEH 00J1aaTh CIeNyIOIUMU
KOMIIETEHIIMSIMU WIIM UX 4acTAMU. KOMIIETEeHIIMM U MHIMKATOPBl UX JOCTUKEHUS NIPUBEICHBI B
tabsuue 1.

Tabnuna 1 — [lepeueHp KOMIETEHINN U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynna) Kon n Konx n HanMeHOBaHME HHIMKATOPA JOCTHKECHUS
HaVMEHOBAHHUE

KOMIICTCHII N KOMIICTCHLIN
KOMIICTCHIIMN

I1K-2 Criocoben
y4acTBOBaTh B
Hay4YHBIX
HCCIIEIOBAHHUAX
00BEKTOB
podhecCHOHAIBLHOM
eI TENLHOCTH

[TK-2.J1.3 oO6pabaTbIBacT pe3ynbTaThl
MIPHUKIIATHBIX HAYIHBIX HCCIICTOBAHUN

[Tpodeccuonanbubie
KOMITETCHIINH

2. Mecro nucuuruinHbl B cTpykType OI1

JucuunimHa MoxXeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPU U3YYCHHUH CIICTYIONIUX TUCIUIUINH:

— «DHepreTuyecKkas SIEKTPOHUKA,

— «OJIEKTPUIECKUES CUCTEMBI M CSTH,

— «O0mas SHEPreTHKAY)

3HaHUA, TOJIyYCHHbIE NpPU HM3YYEHHHM MarTepuaja JaHHOW JIUCUHUIUIMHBI, MMEIOT Kak
CaMOCTOATEJIbHOE 3HAYE€HWE, TaK W BCIOMOTATEIbHOE WCIOJIb30BAaHUE MPU MPOXOKICHUHU
MIPOU3BOJICTBEHHON MPEATUITUIOMHON MPAKTUKU U MOATOTOBKE BBITYCKHOM KBaTH(PUKAIMOHHON
paboThl, M U3YYEHHUH IPYTUX JUCIUTUIMH:

— «MaremMaTHuecKne METOIbI NCCICAOBAHMS,

— «OcCHOBBI peJIEHHON 3aIlUTEI K aBTOMAaTUKN,

— «OJIEKTPOCHAOKCHHECY.

3. O0beM U TpYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUILINHE (M paclpeielieHne 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.




Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JTUCITUTIITUHBI

TpynoeMKocTh 1o

Bun yueGHO# paboThI Bceero cemMecTpam
Ne7
1 2 3
Oowan mpyooemKkocmp OuCyuUnIUHbLL, 2/ 72 2/ 72
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO vac. 17 17
B TOM YHCIIE:
nexmu (JI), (gac)
npaktuyeckue/cemunapckue 3aastus  (113),
(dac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (4ac) 55 55
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amen (3auer, Judd. 3aq, I[;Ii);b' Hudd. 3au.

OK3.*%*)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4, ConepmaHI/Ie AUCHUITIIMHBI

4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATHMN.

Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Paznensl, TEMBI JUCLIMIIINHBI

Jlekun
(dac)

3 (C3)| JIp
(dac) (uac)

KIT
(dac)

CPC
(gac)

Cemectp 7

Pasnen 1. Beenenue B MmogenupoBanue paboTsl
SHEPreTHYECKUX 0OBEKTOB U IIPOLIECCOB.

Tewma 1.1. CriocoOb1 MoaenpoBaHMs pabOTHI
JHEPreTHUECKNX OOBEKTOB U MPOIECCOB.

Tewma 1.2. Mertonbl, IprUMeHsEMbIE B TOCTPOSHUHT
MaTeMaTHYECKUX MOJIEIEH.

Tewma 1.3. IIporpaMmbl THHAMHYECKOTO
mozeiupoBanus MatLab, SiminTech.

Tewma 1.4. Vicnonbs30BaHUE S3bIKOB
MIPOrpaMMHUPOBAHUS B MOAETHUPOBAHHH.

15

Paznen 2. MaTematrnyeckie MOAETH ONMUCAHUS
paboThl 00BEKTOB M MPOLIECCOB 3IEKTPOIHEPTETUKH.
Tema 2.1. OcHOBHBIE MO, IPUMEHSIEMBIC B
3IEKTPOIHEPTETHKE.

Tema 2.2. IlocTpoeHne MaTeMaTH4ecKOi MOAETH
pabOoThI FHEPTETHUECKOT0 0OBEKTA.

Tewma 2.3. KiroueBble 0COOEHHOCTH 1 PA3INYHS B
OTMCaHWU PabOTHI YHEPTETUIECKUX MPOIIECCOB U
00OBEKTOB.

15




Pasnen 3. IlocTtpoenne Mojienel JHEPreTHIECKUX
00BEKTOB C UCIIOIH30BAHUEM TIPOTPAMM
JMHAMUYECKOTO MOJICITUPOBAHUS U SI3BIKOB
pOrpaMMHUPOBAHHSL.

Tema 3.1. ITocTpoeHreM MOIEICH SHEPIEeTHYCCKUX
006BexToB 1 mporeccoB B MatLab u SiminTech.
Tema 3.2. Hactpoiika MOCTPOCHHOM MaTeMaTHYECKOM 4 15
MOJIENIU ONMCAHMSI Pa0OTHI SHEPIreTUIECKUX
IPOLIECCOB B MIPOTPaMMax JMHAMUYECKOTO
MOJIEIIUPOBAHUSI.

Tewma 3.3. Mcnonb3oBaHue A3bIKa MPOrPaMMHUPOBAHUS
Python B MozieTpOBaHUM IEKTPOIHEPTETHUECKUX
IPOLIECCOB.

Paznen 4. Ontumuzanus paboThl SHEPTETHYECKUX
00BEKTOB HMJIH MTPOLIECCOB HA OCHOBE PE3YJIHTATOB
MOJIECIIUPOBAHUS.

Tema 4.1. OcHOBHBIE CLIOCOOBI ONTHMHU3ALNH PAOOTHI
9HEPreTHUECKUX 0OBEKTOB WIIN MPOLIECCOB.

Tema 4.2. 3aBUCUMOCTb TEXHUYECKUX U 5 10
9KOHOMUYECKHX NTapaMEeTPOB MOAEIHPYEMBIX
IIPOLIECCOB.

Tewma 4.3. IIpumep onTuMu3aIiuu padOTHI
SHEPreTHYECKUX 0OBEKTOB HA OCHOBE CTOXACTHYECKOM
MO/IJIN.

HWroro B cemecTpe: 17 95

Hroro 0 0 17 0 55

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
O0y4JaromMMHUCS ~ ONpPENEeNeHHBIX  TPYIOBBIX  (YHKUIMH,  CBSI3aHHBIX C  Oy;ymei
npodecCHOHATIBHOMN 1S TETbHOCTBIO.

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

Tabauna 4 — ConeprkaHue pa3JesioB U TEM JEKIMOHHOIO LUK

Howmep paznena HaszBanue u conepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Y4eOHBbIM IJIAHOM He NMPe1yCMOTPEHO

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 nux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4eCKuX | TpyaoeMKOCTh, |MPAKTHYECKOM |pasnena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, | AUCIUI

(gac) JIUHBI

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

Bcero ’ ’ ’

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B Ta0IuUIIE 6.




Ta6mmia 6 — JlabopaTopHbIe 3aHITHS M X TPYJOEMKOCTh

N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKOCTS, | MPakTHIECKOH | pasiena
/o (dac) MOJATOTOBKH, | JMCIIHI

(gac) JIMHBI
Cemectp 7
1 HccnenoBanue BIMSHUS HOMUHAJIBHOIO 4 1
YpOBHS HAIIPSDKEHUS HA pa3Mep U CTOUMOCTh
3JIEKTPOJIBUTATENEHN
2 Tomnoyorust cxeM U YpOBHH HAIIPSHKEHUS 4 2
3 AHaM3 CTOUMOCTH SHEPTUU IS 4 3
OKEaHMYECKHX M PEUYHbIX TYpOUH
4 AHanu3 MarHUTHOTO MOJISI 3JIEKTPUUECKON 3) 4
MaIIHHbI
Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOM pabOTHI

V4eOHBIM IJIAHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Buner caMmocTosTennbHON paboTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHIIE 7.

Tabmmua 7 — Bugsl caMoCTOSTENIbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
qac qac
1 2 3
N3yueHne TeopeTuyeckoro Marepuasia 25 25
nucuuriniel (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jlomamaee 3amanue (/J13) 10 10
KonTponbubie pabotel 3a04uHNKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU 10 10
atrecrauuu (ITA)
Bcero: 55 55

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yUaroImuXcs MO JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHON paboThl 00yYaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN

[lepedyeHp MeYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIHUIE 8.

Tabmuna 8— [lepedeHb MMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

HIudp/
URL anpec

bubnuorpaduueckas ccplika

OnomoTeKe

KommaectBo OK3CMILULIPOB B

(KpoMe JIeKTPOHHBIX IK3EMILISIPOB)




MonenupoBaHue peKNMOB pPabOTHI -
AIIEKTPOIHEPTETUUECKUX CUCTEM: YIeOHOE
nocooue / U.A. Myparaes, .A. Myparaesa,
H.A. Spocnasckuit, P.I'. Xy3ses, M.I1.
I'opsiueB.-Kazanb: U3a-Bo otnen KI'DY,
2019. - 94 c.

MonenupoBaHue B 3JI€KTPOIHEPTETUKE: -
yuebHoe nocooue / A.®. llaranos, N.H.
Bopornukos, M.A. Macrenanenko, 1.K.
[[Tapumnos, C.B. AnukyeB. — CTaBpomnoJib:
N3n-so AI'PYC Crag-koro arpapHoro yH-Ta,
2014. - 140 c.

MaremaTuueckoe MOICIIMPOBaHUE PEKUMOB -
PabOTHI DJIEKTPOIHEPTETUUECKUX CUCTEM /
B.H. Koscrautunos — Kazanps: 3n-Bo oTnen
KI'DVY 2014. - 148 c.

HccnenoBanue u MOACTUPOBAHHE -
AJIEKTPOIHEpPreTHUeckux cucreM: JILA.
Brnankas, H.I'. CemenoBa — OpenOypr:
OpenOyprekuii roc. yH-T. — Openoypr; 2018.
—-40c

7. IlepeyeHb IEKTPOHHBIX 0OpPa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJICeKOMMYHUKAaMOHHONW ceTu «MHTepHeT», HEOOXOOMMBIX MJii OCBOCHHS JTUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedeHb 9JIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB HH(MOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»

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

anmnaparoB

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHSI, HCIIONB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOeCTICUeHUs TTpecTaBieH B Tadsmite 10.

Tabmuua 10— Ilepedenb nporpaMMHOTo o0ecrieyeHHs

No /1t Haunmenosanue

He npenycmorpeno

8.2. IlepeueHp MH()OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEILHOTO MPoIiecca 1Mo JUCIUILTHHE

[lepeuens uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.




Ta6mmma 11— [Mepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanmue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca MO TUCIUTUTHHE, IPEICTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 6a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
n/n MaTepHaTbHO-TEXHUUECKOW Oa3bl (pu HEOOXOMMOCTH)
1 | MynsTuMenuiiHas JeKIIMOHHAS ayIUTOPHUS 31-04
IlepcoHanbHble KOMIBIOTEPHI € MTpeaycTaHOBIEHHBIM [10 31-04
2 .
Matlab, SmathStudio u moctymom B HHTEpHET

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEIACTBAJIS MPOBEACHUS IPOMEKYTOYHOH aTTeCTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHS MPOMEKYTOYHON aTTeCTaIluU

Bup HpOMC)KYTOQHOﬁ aTTCCTallnu Hepequb OICHOYHLBIX CPpCACTB

JuddepeHmpoBaHHbINA 3a4ET Crircox BOIpOCOB;
Tectbl

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI OOY4JaloUIMMUCS TPUMEHSETCS S-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemecTpa MOXKET UCIOIB30BATHCS
100-6annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Tabmuua 14 -Kpurepuu oLieHKH YpOBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKama paKTep (bopep

— oOyyaromuiicss Tiay0OOKO M BCECTOPOHHE YCBOMWJI IPOrPaMMHBII
MaTepHan;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOH JHTEPATYpHI,
TECHO MPHBS3BIBAET YCBOSHHBIC HAYYHBIE TOJIOKEHHS C TIPAKTUICCKOM
JeSITeTbHOCTBIO HAIIPABICHMUS;

— yMeJi0 000CHOBBIBAET M apTyMEHTHUPYET BbIJIBUTaEMbIE UM UJIEH;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— CBOOOIHO BJIAZICET CHCTEMON CTIEMAIM3UPOBAHHBIX MTOHSITHH.

«OTIIMYHO»
GaduTCHO»

— o0yyJaroIuiicss TBEPI0 YCBOWI MPOTPaAMMHBINA MaTepuan, TPaMOTHO H
M0 CYLIECTBY M3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW J1€ATE€bHOCTHIO
HaIlpaBJICHUS;

— apTyYMEHTUPYET HayYHBIC MTOJIO0KEHNUS,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIQJICET CUCTEMOM CIICIIMATU3UPOBAHHBIX OHSITHM.

(XOPOLIO»
Ga4uTCHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— o0yyaroluiicss YCBOMJI TOJBKO OCHOBHOW IMpPOrpaMMHBINA MaTepual,
[0 CYUIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEpaTyphl,

— JIOIYCKaeT HeCYLIECTBEHHbIEC OIIMOKN 1 HETOUHOCTH;

«yZIOBJIETBOPUTEITHHOY .
— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
«BAYTCHO»

HaIlpaBJICHUS,
— cnabo apryMeHTUpPYET Hay4YHbIE MTOJIOKEHHUS,
— 3aTpyAHsieTcs B pOpMYyIUPOBaHUHU BBIBOJIOB U 0000IIEHUI;
— YaCTUYHO BJIaJIe€T CUCTEMOM CelIMaTu3UPOBAHHBIX MTOHITHA.
— oOyyarolmuiicss He YCBOWJI 3HAYUTENIbHOM 4YacTh MpPOrpaMMHOIO
MaTepuana;
— JIONyCKaeT  CYIICCTBCHHBIE  OMMOKA W  HETOYHOCTH  IPH

«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpEeHHUH MPo0JieM B KOHKPETHOM HalpaBlICHUY;

«HE 3aUTCHO»

— UCTIBITBIBACT TPYAHOCTH B IMPAKTHYECKOM IMPUMEHCHUH 3HAHHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;
— He (DOPMYJIHPYET BEIBOJOB U 0000IICHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTSPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne i/m [lepeuens BompocoB (3aa4) AJsl IK3aMeHa Kox
UHAMKATOpa
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bompocsr st mudd. 3auera npeacrapineHsl B Tadimie 16.
Tabmuna 16 — Bonpocs! ans audd. 3auera
FJJ(; [Tepeuens BompocoB st mudd. 3auera I/IH,Z[I/II<I?£FOpa
1. Uto Takoe pusnueckast ¥ MaTeMaTH4ecKas MOJIeNId, KaKkOBa UX CBSI3b B IK-2.J1.3
MOJIETTMPOBAHUU?
2. Kakue oCHOBHBIE METOBI MOJICTTHPOBAHUS HCIIONIB3YIOTCS B
ANEKTPOIHEPIeTUKE, B YEM UX OCOOCHHOCTH?
3. Onummre mporecc GopMUPOBAHUS MOJIETH SJEKTPOIHEPTETHUECKOTO
000pyIOBaHUs HA MPUMEPE ANEKTPUUECKON aCHHXPOHHON MAIlIUHBI.
4. Kakue nanubie u mapaMeTpbl HEOOXOAUMBI ISl MOJICTTUPOBAHUS
AIEKTPOIHEPTCTUUCCKUX MTPOIIECCOB?
5. Onummre B 4YeM 3aKJII0YAETCs 33]]a41 ONTUMH3AIMH pabOThl MOJIETIECH?
6. Kakue MeTo/1bl ONTUMHU3AINN TPUMEHSFOTCS JIJIS IIOBBIIIICHUS
3G EKTUBHOCTH pabOThI IHEPreTUUECKUX 0OBEKTOB?
7. Kak anropuT™bl ONTHMHU3AINANA TTOMOTAIOT B YIIPABJICHUN
ANEKTPOIHEPTETUYECKUMU CHCTEMaMu ?
8. Kak mMeToap! MoJIeTMpOBaHUS IIOMOTAIOT B Pa3pabOTKe ONTUMATBHBIX
CUCTEM YMpaBIeHUS DHEPrOCUCTeMaMu?
9. Kakue MeTo161 MOJICITUPOBAHHMSI IIPUMEHSIOTCS TIPHA OTICAHUS
MIEPEXOIHBIX MPOIECCOB, B YeM UX 0coOeHHOCTH?
10. Onummure 3aBUCUMOCTh MKy TEXHUUECKUMHU U SKOHOMHUYECKUMHU
rapaMeTpamMu MOJCIUPYEMBIX ITPOIIECCOB YJICKTPOIHEPTCTHKH.
11. Kakwue yucieHHble METOIbI HCTIONB3YIOTCS PU TTOCTPOSHUHT
MaTeMaTHYeCKUX MOJEIIEH?
12. Kakue ypoBHH MaTeMaTHUECKUX MOJIENEH CYIECTBYIOT, B YEM HX
0COOEHHOCTH?
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13. Kakwue kiroueBbie mapamMeTpbl HEOOXOAUMBI JIJIsl TOCTPOSHUS MOJICITH
TpanchopmaTopa?

14. UTo Takoe YMCICHHBIE METOIbl MATEMATHUYECKOTO MOJICTUPOBAHUS?

15. Onunmre 0cOOEHHOCTH MPUMEHEHHS SI3bIKa POTPAaMMHUPOBAHUS
Python B Mo 1eTMpoBaHU# MPOIIECCOB AJIEKTPOIHEPTETHKH.

16. B ueM 0coOeHHOCTH MOjIeNIeld HA MUKPOYpPOBHE?

17. B 1uem 0coO0eHHOCTh MOJIeNIe HA MAKPOYPOBHE?

18. B ueM 0co0eHHOCTH MOjIeNIel Ha MeTaypoBHE?

19. B yewm 3akmtovaercs Gpu3MUecKuil CMbICT TapaMETPOB CXEMBbI
3amenieHus Tpaachopmartopa?

20. Kakum 06pa3oM MozienrpoBaHue IOMOTaeT MPOTrHO3UPOBATh HATPY3KY
Ha AJIEKTPOCceTU?

[lepeuenr TeM sl KypCOBOTO TPOCKTHUPOBAHUS/BBIIIOIHEHUS KYPCOBOW pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOTO IPOSKTHPOBAHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOTHI

Ne i/t

KYpCOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MPOEKTUPOBAHUS/BBINOIHEHUS

Y4eOHBIM MJIaHOM HE IPEyCMOTPEHO

Bompocel st mpoBeneHuss TPOMEXKYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabnuua 18 — IIpumepHBbIi epeueHb BOIIPOCOB ISl TECTOB

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

Kon
WHJUKATOpa

1 mun. 3adanue KoMOUHUPOBAHHO20 MUNA C 8bLOOPOM OOHO20 BEPHO20 OMEEMd

uz yemoulpex l’lpedflOcheHHblx u obocrHosanuem 6bl60pa

Wuctpykuus: IlpounTaiite TEKCT, BBIOEPUTE MPABUIBHBIN OTBET U 3aIMILIUTE

apryMeHTbI, 000CHOBBIBAIOIINE BHIOOP OTBETA

Kakas OporpaMmMa 4aiie BCECro MCIHOJb3YETCA IJIsI MOACIIUPOBAHUA
Da6OTBI DJICKTPOSIHEPICTHUYCCKNUX cucrem?

a) Microsoft Excel

b) Adobe Photoshop

c) MATLAB

d) AutoCAD

TMK-2.]1.3

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOJILKUX BAPUAHMOE OMEema

U3 NPeosIoAHCEHHBIX U PA3BEPHYMBIM 0O0CHOBAHUEM 8b1O0ODA

Wuctpykuus: IlpouunTaiite TEKCT, BBIOEpUTE MTPABUIbHBIE BAPUAHTHI OTBETA U

3alMUIINTE apryMCHTHI, O6OCHOBBIBaIOHH/Ie BI)I60p OTBECTOB

Kakne d)aKTODI)I CJICAYCT YVUUTHIBATH ITPU MOJIACIINPOBAHUN
DHEPreTHYECKUX CETeH Uil ONTHUMU3AINH?

a) ToIBbKO TEKYIIYIO0 CE30HHYIO Harpy3Ky Ha YJHEPTOCHCTEMY

b) I'eorpadudeckoe pacroyioKeHUE CETH U KIMMATHIESCKUEC YCIOBUS
¢) CrapeHue o00pyO0BaHUS 1 €r0 TEXHUIECKOE COCTOSTHUE

d) IIporHo3 u3MeHeHwuii B NOTPEOJICHUH U TapU(PHON CTPYKTYpe

MK-2.71.3

3 mun. 3aoanue 3AKpblNno20 muna Ha yCnarnoBJeHue Coomeenicmeust
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HNuctpyknusa: IIpounTaiiTe TEKCT M ycTaHOBUTE cOOTBETCTBUE. K Kaxkmoi mo3unuu,
JAHHOM B JICBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO TIO3UIIHIO B
IIPaBOM CTOJIOIE

ConocTaBbTE TUIBI SHEPIOCUCTEM C UX XAPAKTEPUCTUKAMMU. [MK-2.1.3
1) LlenTpann3oBaHHbIE CUCTEMBI:

2) JleleHTpaIu30BaHHbIE CUCTEMBI:

a) Bricokast HaJIe)KHOCTb,

b) 'nGkocTb,

c¢) Breicokue 3aTpaTsl Ha UHOPACTPYKTYPY,

d) JlokanpHOE yIpaBjcHHE,

e) MacmrabupyemocTsb,

f) 3aBHCUMOCTB OT LIEHTPAJIBHOTO YIIPABICHUS

4 mun. 3adanue 3aKpvlmo2o muna Ha YCMAaHoB1eHUue noCc1e008amelbHOCmU

Nucrpykuusa: [IpounTtaiiTe TEKCT M YCTAHOBUTE MTOCIIEN0BATEIBHOCTD.
3anumure COOTBETCTBYIOLIYIO TIOCIIE0OBATEIILHOCTh OYKB ClIeBa HAIIpaBo

CocTaBbTe MPABHUILHYIO TIOCIIEIOBATEIILHOCTD ATAIOB Pa3padOTKH IK-2.J1.3
MOJIEJIN SHEPrOCUCTEMBI:
a) Pazpabotka monenun
b) Ananus qaHHBIX

¢) Coop maHHBIX

d) Ilpumenenue Moaenu
e) Banupamnus monenu

5 mun. 3adanue omkpvimo2o muna c pazeepHymuvim OmMeemom

Wuctpykuus: IIpounTaiite TEKCT U 3alMIINTE Pa3BEPHYThI 0OOCHOBAHHBINA OTBET
WIX HAIMIINTE IPOITYILEHHOE CIOBO/CIOBOCOYETAHHE

Kak BiusieT onTuMM3aIus 3JICKTPOCETEN Ha CHIDKEHUE 3aTpaT B IK-2.J1.3
2JIEKTPOIHEPreTUKe?

IIpumeyanue:

3amanue 1 Tuma ¢ BHIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX MPEMJIOKEHHBIX M
000CHOBaHHEM BBIOODA:

[ToHOE CcOoBMazieHNE C BEPHBIM OTBETOM — | OaJu.

HeBepHhblii oTBeT MiH ero orcyrcTBre — 0 Oansos.

3amanue 2 TUMa ¢ BBHIOOPOM HECKOJIBKUX BAapHAHTOB OTBETA W3 MPEAJIOKEHHBIX U
pa3BepHYTHIM 00OCHOBAaHUEM BBIOOpA!

[TonHOE coBMazieHHEe ¢ BEPHBIM OTBETOM 1 Oat.

OTcyTCcTBHE MUHHMYM OJHOTO TPABMIJIGHO OTBETa WIJIM MOJHOE OTCYTCTBYeT oTBeTa — 0
0aJIoB.

3ananue 3 TUNA HA YCTAaHOBJIEHUE COOTBETCTBUS:
[TomHOE COBMaEHNE C BEPHBIM OTBETOM - 1 Gas.
HesepHoe comocTaBieHne OTBETOB WJIM OTCYTCTBUE 0TBeTa — () 6aios.

3a1[aHHe 4 thmna Ha YCTAHOBJICHUC MTOCJICIOBATCIIbHOCTHU
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[TorHOE TIpaBUIILHOE COBMAICHHE OYEPETHOCTH OTBETOB - 1 Oamiom
Hapymenue npaBuiIbHOTO MOPsIIKa OTBETOB UIIM OTCYTCTBUE OTBeTa — () OasoB.

3anaHue 5 Tuna ¢ pa3BEpHYTHIM OTBETOM:

[IpaBunBHBIN OTBET 3a 33JjaHKE OIICHUBAeTCA - 3 Oasa.

Ecnu nomymena onHa ommoOKa \ HETOYHOCTH \ OTBET NMPaBWIIbHBINA, HO HE TMOJHBIA - 1
Oas.

Ecnu nomymieno Gosiee 1 ommOku \ oTBeT HempaBwibHbIA \ oTBeT orcyrcTByeT — 0
0asioB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0mie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PabOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeHno

10.4. MeTtonuveckre  MaTepualbl,  ONPEACISAIONIME  MPOLEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCsi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyOUIUX TOPSIOK U IPOLEAYPY
MPOBEJICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTally 00yJaromuxcs
I'VAIL

11. Mertoauueckue yKazaHus Ui 00YJarOIIUXCsl IO OCBOCHUIO TUCITUTINHBI

11.1. Metoauueckue yka3aHusi A7 OOydYaloOIUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabor.

B xozme BbInONHEHMs J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHONW METOIUKOW M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKALMOHHONW XapaKTEpPUCTHKONW OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

BoeinonHenue n1a0opaToOpHbIX pabOT 00ydaroIUMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUITAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pPelIeHUE CIEAYIONUX OCHOBHBIX 33/1a4 00y4aroLerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAHUS IPOLIECCOB, SBIEHUNH U OOBEKTOB,
U3y4aeMbIX B PAMKAax JJaHHOW JUCIUIUIHBI;

— 3aKpeIuvleHue, pa3BUTHE U JIeTalu3alisl TEOPETHUYECKMX 3HAHWM, MOJIY4YEHHBIX Ha
JCKITHSIX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 71a00paTOpHBIM
000pyTI0BaHHUEM U TPUOOPAMH.

3amanne 1 TpeOOBaHMS K ITPOBEIEHUIO Ja00PATOPHBIX padoT

JlaboparopHasa padora Nel MccnenoBanue BIUSHUS HOMHHAIBHOTO VPOBHS HAPSDKEHUS
Ha pa3Mep U CTOMMOCTD DJIEKTPOIBUTATENEH

[{enib pabOTBI: IPOU3BECTH MCCIICAOBAHNE BIMSHUS HOMUHAIBHOTO YPOBHS HATIPSKCHHSI
Ha pa3Mep ¥ CTOMMOCTB DIIEKTPOJBHraresieii, padoTas ¢ CUCTEMOH, COCTOSAIICH U3 JBUTATENs U
npeoOpa3oBaTesst YaCTOTHI.

Be06 Bepcust mporpammsbl: https://driveconstructor.com/
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Bapuantsl napameTpoB Hacoca:

1. Hanop 200 M, pacxon 85 n/c, KIT[ 85%, HomuHanpHas yactota BpamieHus 2950

00/MuH;

2. Hanop 200 M, pacxon 145 n/c, KI1/] 85%, nomunanbHas yactora Bpamienus 2950

00/MuH;

3. Hanop 200 M, pacxon 200 n/c, KI1/] 85%, nomunanbHas yactora Bpamienus 2950

00/MUH.

1. OtkpbITh BeO BEPCHIO MPOTPAMMBI JIJIsi KOMIIBIOTEPHOTO MOJISIUPOBAHMS W BEIOPATH
paszaen «Hacocer» (PUMP);

2. CocraBHUTH B cpe/ie MOJCIUPOBAHMS MPEICTABICHHYIO 3a/JlaHUEM MPUHITUITHAIBHYIO
CXEMY;

3. OcymiecTBUTh BBIOOp THUNA CXEMBl «IIEHTPOOEKHBI», HACTPOUTH MAPAMETPHI
COTJIACHO BapuaHTy, 3aJaHHOMY pabOTOH;

4. BwiOpare tun asuratens SCIM, oxmaxaenne Ha 1C411, xnace 3¢ ¢deKTUBHOCTH Ha
IE3, 3amury IP21;

5. Jlyig KaxkJoro BapuaHTa CIPOEKTHPOBATH CUCTEMY IMPUBOJA C YUETOM HAIPSIKEHUS
MalMHbl U npeodpaszoparens pasuomy 400 B, 3arem yBenuuuts 10 690 B, 3300B u
6000 B.

6. Ilocne kaxaoro HSKcCHepuMeHTa 3apUKCHUPOBATH IMMapaMETPbl MOIIHOCTH, Beca U
CTOMMOCTHU JIBUTATEJIS.

7. Tlpou3BecTu aHAIU3 MOIyYEHHBIX PE3YyIbTATOB.

8. CocTaBHTH OTUYET M BBIBOJ O padOTE UCTIIOB3YS IUArPAMMEBI B TpaHKH.

[1TY6enuTech, uTo THIT MaIIHHBI, KJIace d3PPEKTUBHOCTH, OXJIAXKICHHUE, KJIACC 3alIUTHI U
JIpyrUe napamerpsl, 3a UCKIOUYECHUEM HAIIPSKEHUSA U MOLHOCTH, OJMHAKOBBI LI BCEX CIIy4acB

= - N
e
Pucynok 1. [IpunnunuanpHas cxema Hacoca
Type: centrifugal v

Head, m: 200 o=@ 1000

Flow, I/s: 50 o=@ 500

Rated speed, rpm: 1450 | c— 3500
Minimal speed, rpm: 0 o@® 3500
Rated efficiency, %: 81 0— 100

Pucynoxk 2. 3aianHble mapamMeTpsl COOpaHHON MPUHIMITHAIBHOM CXEMBI
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Pucynoxk 3. I'paduk 3aBUCUMOCTH CKOPOCTH OT KPYTSIIET0 MOMEHTA
Cuncrema
Llena, EUR: 177711

3hdhekTUBHOCTD 8298
npyY HOMUHaNbHON
Harpyske:

3dhdekTUBHOCTD 8287
npu Harpyske
75%:

3thdekTUBHOCTD 81.32
npu Harpyske

50%:

SthdekTUBHOCTD 7667
npu Harpyske

25%:

O6bem, M3: 422

3aHuMmaemMan 6.63
nnowanb, M2:

Macca, kr: 6777

PI/ICYHOK 4, HpHMep PE3YyJIIbTAaTOB MOACIINPOBAHUA pa6OTBI CHpOCKTHpOBaHHOﬁ CHUCTCMBI

ﬂa6opaTopHa$1 pa60Ta No2 Tonosorus cxeM U YPOBHH HaIPSIKSHHS

[lenb paboOThl: MPOM3BECTH pEIICHUE 33Jaud MOJAEPHHM3AIMU HACOCOB C JIPOCCEBLHOU
SaCJ'IOHKOI\/’I, MIPpUBOJUMEBIX B }Iel\/’ICTBI/Ie ABUTATCIIAMU C TMPAMBIM ITYCKOM, 10 CHUCTEM C
perynaupyemoii ckopoctbio ¢ ITH u 6e3 npocceneii.

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

BapwnanTtsl napameTpoB Hacoca:

1. Harnop 210 M, pacxon 200 n/c, KIT/] 85%, HomunanbHas yactota BpameHus 1450
00/muH, MomHOCTH 0,5 MBT;
2. Harnop 210 M, pacxon 400 n/c, KI1/] 85%, nomunanbHas yactora Bparierus 1450

00/MuH, MomHOCTE 1 MBT;
15
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3.

Hanop 420 M, pacxon 400 n/c, KI1/] 85%, nomunanbHas yactora Bpamienus 1450

00/MuH, MOIIHOCTH 2 MBT;

4.

Hanop 800 M, pacxon 500 n/c, KII/] 85%, nomunanbHas yactora Bpauierus 1450

00/MHH, MOITHOCTE 5 MBT.

1.

8.

9.

OTKpBITH BEO BEPCHUIO TIPOTPAMMBI JUIsI KOMITBIOTEPHOTO MOJICTHPOBAHUS M BHIOPATH
pasnen «Tpancmuccus ¢ moHmkaromuMm Hacocom» (Drive train with voltage step
down);

CocTaBUTh B cpejie MOJIECIUPOBAHUS MPEACTABICHHYIO 3aJJaHHEeM HMPUHIUIUATBHYIO
CXeMy,

OcylecTBUTh BBIOOP THIA CXEMbl «IIEHTPOOEKHBIN», HACTPOUTH MapaMeTphbl
COIJIACHO BapuaHTy, 3aJaHHOMY paboTOH;

3agaTh HOMHMHAIBHYIO CKOPOCTh paBHyKO 1500 o00/muH, nuranue cetn 6 KB,
paccrostHue mexay Hacocom u [1H 100 m;

CrpoexkTupoBaTh 33JaHHYI0 CHCTEMY C Y4YE€TOM MHUHUMAJIbHBIX BIIOKEHUN
(UHAHCOBBIX CPEJICTB,;

[IpousBecTn OLIEHKY BIUSHUS YPOBHS MOIIHOCTH Ha BHIOOP YPOBHS HAIPSKECHMUS,
y4eCTh U OIKCATh BIMSHUE CEUCHUS Kabers,

Ouenutpb oO0IIyI0 3(PGEKTUBHOCTh CUCTEMBI MpU Harpy3ke B 50% s Kakaoro
BapHaHTa CUCTEM;

OueHUTh BIMSHUE CXEMBI MOAKIIOYEHUS «3BE3/1a» U «TPEyroJIbHUK» Ha BeIOOp 114
[Ipou3BecTu aHanM3 NOJYYEHHBIX PE3YJILTATOB.

10. CocTaBUTh OTUYET U BBIBOJ O pabOTE UCMOJb3Ys IUarpaMMbl U rpaduku.

Z2nCD, ©

PI/ICYHOK 5. HpI/IHHI/IHI/IaJ'ILHaH CXEMa TpaHCMHUCCHUHU C ITOHHUKAOIIUM HACOCOM
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Habens

OnuHa:

Lena, EUR:

MaTepman
NPoECOHKED:

MonepeyHoe
ceyeHue dasHoro
nposona (Mm2):

HoMuHansHoe
HanpaxeHne (KB):

HonuyecTeo
JANYCKOE:

MoTepw, KBT:
KN, %:
LleHa 3a meTp:

MageHne
HaNpAXeHNA:

PeakTHEHOE
CONPOTHEMNEHKWE
(PerHz):

ConpoTHENEHKE
Ha MEeTp:

ODosHaYeHne:

30

355

MEdb

70

0.3108

99.61

18.5

1.54

0.0045342

0.000278

CU-3x070-01kV

MNpeocbpazoeaTens YacToThl

Tun:
Uena, EUR:

HomuHansHaa
MOWHOCTE, KBT:

HanpaxeHwe, B:

Pabouee
HanpaxeHue, B:

HoMWHANBHBIA
Tok HO, A:

HoMHWHANBHEIA
Tok LO, A:

OxnaxgeHue:

SdrpekTHBHOCTE
np# 100%
Harpyske:

S eKTHEHOCTE
NpH HAarpyske
ThH%:

SprheKTHEHOCTE
NpH HArpyske
BD%:

S hEeKTHEHOCTE
NpH Harpyske
25%:

20-2L-V5C-ap
G990

1610

394-593

G674.07

143.73

EO3OYLUHEH

95

7.9

a7.26

Pucynok 6. [TapameTpsl cipOEKTUPOBAHHON CXEMBI

Ha60paTopHa$1 pa60Ta Ne3 AHalIM3 CTOMMOCTH OQHEPIruMr AJA OKCAHMYCCKHX W PCYHBIX TVD6I/IH

Lenn

padoThIL:

OpraHU30BaTh

MEPONPHUATHS

MHHUMH3UPYIOLINE

CTOUMOCTH

reHepupyeMoil TypOnHOI, 3a cueT BbIOOpa ONTUMAIIbHON TPAHCMUCCHUH.

Be06 Bepcust mporpammsbl: https://driveconstructor.com/

00/MuH, KpyTAImKd MOMeHT - 868 kHwm, npeBblienue ckopoctu - 1,2.

BBonHbIE TapameTpsl:

1) Hanpspkenue cetu Ha 6epery — 6 kB;
2) Kabenu — ¢ Gepera;

3) Yacrte TT B mapke HaXOAATCS HA pacCTOSHUM | KM OT Oepera, 4acTh B 3 KM.
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SHEPruu

[TapameTtpsl renepupyemoit TypOuHbI: MouiHocTs 1 MBT, HOMuHanbHas ckopocts — 11


https://driveconstructor.com/

1. OtkpbITh BEO BEpCHIO MPOTPaMMBbI Ui KOMIBIOTEPHOTO MOAETHPOBAHUS M BHIOPAThH
paznen «Tpancmuccus ¢ FC u tpancdopmaropom» (Drive train with gearbox, electric
machine, FC and transformer);

2. CocTaBHUTH B Cpeie MOJACIHPOBAHUS MPEICTABICHHYIO 3a/laHUEeM MPUHIMITHAIBHYIO
CXEeMY;

3. OcymiecTBUTh BBIOOp THIA CXEMBl «IIEHTPOOEKHBIN», HACTPOUTH MAPAMETPHI

COTJIACHO BapHaHTy, 3alaHHOMY paboToii;

BrIOpath TOMOIOTHIO CXEMBI,

Y CcTaHOBUTH apaMeTpsl 1Sl TYpOUHBI;

[Tpou3sBecTr BHIOOP MOIXOIAIIMX KOMIIOHEHTOB;

OcymiecTBUTh aHATIM3 U ONTHMHU3UPOBATH 3aTPATHI;

[Tpou3BecTr cpaBHEHUE OKEAHMUECKUX U PEUHBIX TYpOHH;

[TpousBecTr aHAIHM3 MMOJYYEHHBIX PE3yJIbTATOB.

10 CocTaBUTh OTYET U BHIBOJ] O paboTe.

©ooN O~

Pemenne nast nporpammsl Drive Constructor:
Ilaru:
1. Bbi0op TOmOJIOTMYM NIPUBOAHON CHCTEMBbI:
o B mporpamme Beibepute Tomosoruto "Drive train with gearbox, electric machine,
FC and transformer"
2. YcTaHOBKa nmapamMeTpoB /AJisi TYPOUHBI:
o BBEAWTE HOMHUHAJIBHYIO CKOPOCTH jjonactei (06/mMuH): 11
o BBEIWTE HOMUHAJBHBIA KPyTALM MOMEHT (kKHMm): 868
o BBeauTe KOO (HUIIMEHT peBbIIeHus cCKopocTu: 1.2
3. BbI0op noaxoasimmMx KOMIOHEHTOB:
Penykrop:
o BbIOGpUTE PEIYKTOP U3 CIHMCKA KaHIUAATOB, YYUTHIBAs IIEHY U HOMHHAJIbHBIHA
BXOJIHOM/BBIXOJHOHM KpyTsIIuii MoMeHT. Hampumep:
= qeHa: 87326 EUR
*  HOMHHAJIbHBIN BXOAHOH KpyTsmuid MomeHT: 200 kHm
* HOMMHAQJIbHBIN BBIXOJHOM KPYTALIMKA MOMEHT: 66 kHM
* 3¢ dexTUBHOCTS IPU HOMUHAIILHON Harpyske: 99%
DJIeKTpHYeCcKass MAIIHHA:
o BbIOEPUTE MEKTPUUYECKYIO MAIIMHY U3 CIUCKA KaH/IWJATOB, YUUTHIBAs THII, LICHY
Y HOMHHaJIbHYIO MOIIHOCTb. Hampumep:
= tun: PMSM
» qena: 529008 EUR
*  HOMHHaJIbHAsI MOITHOCTE: 710 kBT
* sddextuBHOCcTh pu 100% Harpyske: 94.39%
Kaoeun:
o BbIOepuTe Kalenb U3 CNHMCKAa KaHAMJATOB, YUYUTHIBas JJIUHY, LIEHY U MaTepual
npoBoaHuKa. Hanpumep:
«  muuHa: 30 M
» nena: 2042 EUR
* MaTrepual NPOBOJHUKA: MEIb
» cedeHue (azHoro nmpoogHuka: 150 Mmm?
IIpeodpaszoBartens yacrorsl (FC):
o BblOepuTe mnpeoOpa3zoBaTellb YACTOThl M3 CNHMCKA KaHAMJATOB, YYWUTHIBAs THII,
LIEHYy 1 HOMHUHAJIbHYIO MOIIHOCTh. Hanpumep:
= tum: 2Q-2L-VSC-6p
» neHa: 37036 EUR
*  HOMMHAaJbHAs MOImHOCTE: 630 kBT
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*  s¢pdextuBHoCcTh IpH 100% Harpyske: 98%

Tpanchopmarop:

o BbIOEpUTE TpaHchopMaTOp M3 CNHCKA KAHJIUJATOB, YYUTHIBAsS HOMHHAIBHYIO
MOLIHOCTH U LieHy. Hanpumep:
* HOMHHAaJIBLHAS MOIIHOCTE: 630 KBA
» meHa: 12396 EUR
= tun: stand-alone
» sddexruBHocTs npu 100% nHarpyske: 98.02%

H@)— -0

Pucynok 7. [IpuHIinuaisHas cxemMa BeTPSHOH/MPHUITUBHOM TPAHCMUCCHH C TapHCHOPMATOPOM

Jlaboparopuag pabora Ne4 AHaan3 MarHUTHOTO I10JIS DIIEKTPHUYECKON MAIITMHBI

[{enb paboTHI: aBTOMATU3UPOBATH PACYET MATHUTHOTO IOJIS B DIIEKTPUYECKON MAIIMHE C
ucnoap3oBanuem Matlab.

1.
2.
3.

4.
5

Paccuntate M MOCTpOUTH pacmpeniesieHue MarHUTHOTO TOJisi B CTaTOpEe U POTOpE
ANEKTPUYECKON MalTMHBI ¢ TOMOIIbI0 Matlab.

Hcnons3oBaTh METOA KOHEYHBIX JJEMEHTOB JUIsl aHajiu3a  PAaCIpeesICHHS
MarHMTHOTO MOTOKA.

[Toctpouth Tpaduku HW3MEHEHHS IUIOTHOCTM MArHUTHOTO TIOTOKA C TCUCHUEM
BpEMEHH IS TpeX(Pa3HOii CUCTEMBI.

[IpousBecTu aHaMW3 MOTYYEHHBIX PE3YIbTATOB.

CocTaBUTh OTYET U BHIBOJ O paboTe.

1. HauanbpHble mapameTpsl:

o AmmiuTyna MarHuTHoro nojsi: Bm =1
o YrnoBas yacrota: w =2 * pi * 50 (st wactotsl 50 I'1x)
o Bekrop Bpemenu: t = linspace(0, 2*pi, 1000)

2. TImotHOCTHM MarHuUTHOTO MOTOKA /It 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 asst mocTpoenus rpaikoB IMIIOTHOCTEH MAarHUTHOTO TIOTOKA:
plot(t, Baa, 'r-', t, Bbb, 'g-', t, Bcc, 'b-");

xlabel('Bpems');

ylabel('[110THOCTH MarHUTHOTO TTOTOKA');

legend('Baa’, 'Bbb’, 'Bcc);

PacueT u mocTpoeHre CyMMapHOTO MarHUTHOTO TTOJIS:
Bnet = Baa + Bbb + Bcc;

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

xlabel('Bpems');

ylabel('Bennuuna');

title('Cymmapnoe marautHoe mosne');

Pacuer ko3¢ punmenTa rapMOHHK OIS
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Bmax = max(Bnet);

Bmin = min(Bnet);

Bavg = mean(Bnet);

Kgar = (Bmax - Bmin) / Bavg;

JnarpamMma pacrpoCTpaHEeHHs] MarHUTHBIX I1OJICH:

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

Imaginary

051

Real

Pucynoxk 8. JIlnarpamMma pactpocTpaHeHUs] MArHUTHBIX TIOJIEH
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Magnetic Fields
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Pucynok 9. PacueTHble aMIUIMTY/IbI MATHUTHBIX TIOJIEH U CYMMapHOTO TIOJIS IS TpeXpa3zHon
SM
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HazBanue yueOHOTO 3aBeACHUS
KA®EJIPA Ne 32
OTYET
3AILMILEH C OLIEHKOI
ITPEIIOJJABATEJIb

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

OTYET 110 JJABOPATOPHOU PABOTE

1o Kypcy: MoaenupoBaHie U ONTUMU3ALHUS B JJIEKTPOIHEPTETUKE

PABOTY BBIITIOJIHUJI
CTYAEHT I'P. Ne

noAIucCh, aara HWHHUIIHUAJIBI, q)aMI/IJ'II/IH

Cankr-IlerepOypr 20
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Conep:xkanue oTyera

Hean pa6oTsI:

3agaum.

Teoperuveckue cBeieHUs

B oryere mo nmaGopaTopHOW paboTe 00s3aTENbHO JODKHBI OBITh YKa3aHbl TEOPETHYECKUE
CBEJICHHMSI, HCOOXOMMBIC JIJIsi BBITIOJHEHUS 1a00paTopHO pabOThIl, B TOM YHWCIIE NaHHBIC 00
YCTaHOBKE, Ha KOTOPOU BBIMOJIHSIIACH paboTa.

Pacuerno-rpaduyeckas yactb
B Havane yka3pIBaroTCsl HCXOAHBIE IaHHBIE, PACYETHI, TpaduuecKre MOCTPOCHHUS.
BriBoabI

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

CnHcoK MCIO/Ib3yeMOii JTUTepaTyphl

Crnucok ucnonb3dyeMoil autepatypsl odopmisiercs B coorserctBun ¢ I'OCT 7.0.100-
2018 — bubauorpaduueckas 3amnuchk. bubnuorpapuueckoe omucanue. OOmue TpeOOBaHUS U
IpaBUJIa COCTaBIICHHUS.

TpeboBanusg kK 0dhOPMIICHHUIO OTUYETA O JIA0OPATOPHOI padboTe

1. O6me TpeGoBaHus

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBU. OTueT 0 HAay4IHO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa M mpaBuia opopmieHHs OTYEeT MO JlabopaTopHOW paboTre odopmiseTcs
J00BIM MEYAaTHBIM CIIOCOOOM Ha OJIHOM cTopoHe JucTa Oenoit Oymaru popmara A4.

1.2.B otuere mno naboparopHoil pabore gomyckaercs uHTepBai 1.0 m 1.5, kernp He
MeHee 12, BelpaBHUBaHUE 110 MIMPUHE, OTCTYI KpacHo cTpoku 1.0.

1.3. et mpudTa 101KeH OBITH YEPHBIM.

2. Hymepanusi cTpaHun oT4eTa
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http://regstands.guap.ru/db/docs/gost_7.32-2017.pdf

2.1. Ctpanunpl oTuera CcleayeT HyMepoBaTh apaOckumu nudpamu, coOmoaas CKBO3HYIO
HyMEPALMIO 110 BCEMY TEKCTY oTueTa. Homep cTpaHuLbI IPOCTaBIAETCS B HU3Y KaXXIOr0 JINCTA
0 LIEHTPY.

2.2. TUTYNbHBIN JUCT BKIIOYACTCA B OOIIYI0 HyMepaluio cTpaHul] ordyeta. Homep crpanuibl Ha
TUTYJIBHOM JIUCTE HE IIPOCTABIACTCS.

3. HyMepaunﬂ pa3aeioB U nmoJpa3jacjioB oTuera

3.1. Pa3nensl JOMKHBI MMETh MOPSIKOBBIE HOMEpa B Ipeesiax BCEro OTYeTa, 0003HAYECHHbIE
apabckumu U pamu.

3.2. Paznensl MoryT OBITH pa30UTHI HA ToApasaenbl. HyMeparus moapas3aenoB COCTaBISIETCS U3
HOMEpa paszena M mnojapaszjiena, 0003HAYEeHHOTO uepe3 TOuKy, Hampumep, «l1.1.». B koHie
Ha3BaHUs Pa3JICIOB M MOAPA3/CIIOB TOYKA HE CTABUTCA.

4. LanmocTpanuu

4.1. UnnrocTpauu  TOANUCHIBAIOTCS CHU3Y apaOCKuMu IHdpaMu dYepe3 mpoden mocie
cioBa «PHCYHOK» U MMEIOT JIMOO CKBO3HYIO HYMEpAIHIO, TUOO HYMEPAIMIO B COOTBETCTBUU C
pasjienaMu oT4era.

4.2. Bce wumocTpanuu (pUCYHKH) JOJDKHBI MMETh Ha3BaHHUE, KOTOPOE YKAa3bIBAETCS IOCIIE
HOMEpa WUIIOCTpalMu 4epe3 Tupe, Hampumep, «PucyHok 1l — CrpykTypHas cxema
01HOKOHTYpHOI CAP».

4.3. TloanucH BcexX MIUTIOCTPALIUU BBIPAaBHUBAIOTCS 0 LIEHTPY CTPOKH.
5. I'papuxnu

5.1. I'paduxu gomxkubl ObITh yeTkuMH. [Ipu odopmienun rpadukoB HEOOXOAUMO YyKa3bIBAaTh
0003HaYCHHSI KOOPIMHATHBIX OCEH M caMUX TPauKOB.

52. Ecmm rpaduku OTpaxaroT CpaBHEHHE JBYX JKCIHEPUMEHTOB, PEKOMEHIYETCS HX
BBITNIOJTHEHHE B OJIHOM CHCTEME KOOpAMHAT.

6. Ta0auubI

6.1.B  oruere mo maboparopHOW paboTe PEKOMEHIYEeTCS CKBO3HAS  HyMeEparus
tabnuu. Jlomyckaercs HyMmepalus TaOIuIl B Mpeaenax paszjiena oTuera. B aTom ciydae Homep
TaOJIUIIBI COCTOUT U3 HOMEPA pa3JieNa U MOPSIKOBOr0 HOMEpa TaOIHIIbI, pa3/IeIeHHBIX TOYKOH.

6.2. Tabnuiel HyMepyroTcst apaOCKUMH LUdpamu.

6.3. Hymeparus tabnui npousBoauTcs co ciaoBoM «Tabmuiay 6e3 3Haka «Noy», Harpumep,
«Tabnuua 1».

6.5.4. Kaxnas tabiuia 10HKHA UMETh Ha3BaHHUE, KOTOPOE CIICYET MOMEIIATh Haj TaOJIHIIeH
cieBa 0e3 ab3aIfHOro OTCTYIA B OJJHY CTPOKY C €€ HOMEPOM Uepe3 THpE.
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11.2. Meroauyeckue ykazaHus sl O0y4JaIOIMUXCS TTO MPOXOKIECHUIO CaMOCTOSTEIbLHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpErojaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
YUYaCTHS.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe IIaHUPOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATH3ALIUA HpI/IOGpeTaeMBIX 3HaHI/If/'I, 06CCHC‘-II/IBaeT BBICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT TIIOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yyJarouumxcs, sIBISI0TCS:

—  y4eOHO-METOINYECCKUN MaTepHall 10 JUCIUILTHHE.

11.3. Meroauyeckue yKazaHUs I OOYYArOIIMXCS IO IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCTIEBaeMOCTH.

Texkymuii KOHTPONb YCIEBAaEMOCTH MpEAyCMaTpUBAEeT KOHTPOIb KadyecTBa 3HAHUI
00yJaroIUXCsl, OCYIICCTBIIEMOTO B TEUCHHE CEMECTpa C ICJIbI0 OICHUBAHUS XOJa OCBOCHUS
JUACIIUILIHHEL.

[IpoBeneHue TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OCYIIECTBIISIETCA C MOMOIIBIO TECTOB,
MpUBEJIEHHBIX B Tabiuie 18. OleHnBaHUE TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH OIEHUBAETCS IO
CHCTEME 3a4eT/ HE 3a4eT.

11.4. MeToau4ieckue yKazaHUs Ui OOy4YaIONIUXCS MO MPOXOKICHHUIO IMPOMEKYTOTHON
aTTeCTallHH.

[Ipomexyrounas  artecrauus  OOydalolUMXCsl — MpeAycMaTpUBaeT  OIICHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
ceos:

— auddepeHunpoBaHHbIl 3auyeT — 3T0 (opMa OLEHKU 3HAHUM, MOJYyYEeHHBIX
oOyyaromuMcsl IpU U3YYEHUH AUCHMILIMHBL, TPU BBIMOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PadOT U MPOXOXKACHUH NMPAKTHK C aTTECTAIIMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

IIpomexxyTouHasi arrecTanus MpoBOAUTCS B (opme AudQepeHIMpPOBAHHOTO 3ayeTa.
3ayer NpPOBOAUTCA B YCTHOM ¢(opme mo OwieraM B BHAE IOATOTOBKHM M H3JI0XKEHUS
pa3BEpHYTOro oTBeTa. Bpemst Ha moaAroroBky oreera - 30 MUHYT.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

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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