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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Lenpro u3yueHus TUCUUIITUHBL (MOAYJIs) SIBJSIETCS:

- (GopMHpOBaHUE Yy CTYJICHTOB TEOPETUYECKHX 3HAHUNA M TPAKTUYECKUX
HABBIKOB B 00JIaCTH apXUTEKTYPbI, TPUHIIUIIOB paOOTHl U TPUMEHEHUS TU(PPOBBIX
JIBOMHUKOB [UJI1 MOJCIUPOBAHMS, JIUATHOCTUKHM W ONTHUMHU3ALHAM TATOBBIX
ANEKTPONPUBOAOB OJABUKHOTO COCTABA JKEJIE3HBIX JOPOT.

3ajayamMu U3y4eHUs TUCIUIUTMHBI (MOJTYJIs) SIBJSIFOTCSI:

-  U3YYCHUE TMPUHIUIOB JEWUCTBUS, CTPYKTYPHBIX KOMIIOHEHTOB H
XapaKTePUCTUK ITUGPOBBIX ABOMHUKOB AnnekTporipuBoaos [TCHK/I;

- OCBOCHHME METOJIOB aHajM3a padOo4MX PEKUMOB TITOBBIX JBUTATENECH U
CWJIOBBIX MpeoOpaszoBaTeiell 4epe3 BUPTYaTbHbIE MOJICTIH;

- (QopMupoBaHuE HaABHIKOB O0OpaOOTKH TEIEMETPUUYCCKUX JAHHBIX U
BepuUKaIu MOJENCH Mo pe3yJibTaTaM HATyPHBIX UCIIBITAHUM.

2. [Inanupyemsble pe3ysbTaThl 00y4YEeHHUs 110 AUCHUIUIMHE (MOAYJIIO).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOSHHsS  00pa30BaTeIbHOMN
nporpaMmbl (KOMIETEHIIMI) B pe3yJibTaTe O0y4eHUsI 110 AUCHUIIMHE (MOYJIIO):

OIIK-4 - CnocobeH TOHMMATh MPHUHIMIBI PabOTBl COBPEMEHHBIX
MHPOPMAIIMOHHBIX TEXHOJOTMH M HCIOJNB30BaTh MX JUIS pELICHUS 3aj]ad
po(heCCHOHATILHON eI TENIbHOCTH. ;

OIIK-6 - CmocoGeH pemaTh CTaHAApPTHBIC 3a7a4yd TPO(ecCHOHATBLHOMN
JeSATENbHOCTH Ha OCHOBE MH(MOPMAIIMOHHON U OMOIMorpaduueckoi KyJabTyphl C
NpUMEHEHHEM NH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;.

OOy4eHue 1o JUCIUTUTHHE (MOYJTIO ) IPEAIOJIATraeT, YTo 10 €ro pe3ysibTaTam
oOyyaroruiicst Oyer:

3HaTh:

- APXUTEKTYPy MUGPOBBIX ABOMHUKOB AeKTporpuBoaoB [TCK];

- METOAbl MATEMATHYECKOIO MOJEIUPOBAHMS JJIEKTPOMEXAHUUECKUX U
TEIUIOBBIX IpoueccoB B TO/] u cuinoBbIX npeodpa3oBaTessix;

- TEXHOJIOTHH 00paOOTKHU TEIEMETPHUHU.

YMmeTh:
- OIIPEEIATH MapaMeTphl ITU(POBBIX MOJICIICH;
- AaHAIM3UPOBATH PEKUMBI PaOOTHI IIPUBOJIA IO TEICMETPHH.

Baaners:
- HaBBIKAMU BepUPUKAIINH MOIEIICH;
- METOJIaMH 00pa0OTKU IKCIUTYyaTaI[MOHHBIX TJAHHBIX.



3. O0beM TUCHUIUIUHBI (MOJTYJIS).
3.1. O6mas TpyA0€MKOCTh JUCHUILUIUHBI (MOTYJIST).

OOmasi TPyIOEMKOCTh AUCHUILIMHBI (MOayisi) cocTaBisier 8 3.e. (288
aKaJieMUYecKux yaca(oB).

3.2. O0bem AuCHUIUIMHBL (MOAYJsi) B (QopMe KOHTAKTHOM paboThI
oOydJarormuxcsi ¢  IENarorM4ecCKUMu  paboTHHUKaMu W (WIM)  JUIAMH,
MPUBJICKAEMBIMU K pean3aiuu 00pa30BaTeIbHON MMPOTPaMMBbI HA MHBIX yCIIOBUSX,
IPY MPOBEJICHUY YUE€OHBIX 3aHITHIA:

KonmgectBo yacos
Tun y4eOHBIX 3aHATHI Cemectp
Bceero

Ne6 | Ne7

KonrakTHas paboTa Impy npoBeieHHH Y4eOHBIX 3aHSATHH (BCETr0): 160 | 80 80
B ToMm uncie:

3aHATHS JIEKIIMOHHOTO THIIA 64 32 32

3aHATHSA CEMUHAPCKOTO THIIA 96 48 48

3.3. O0beM aucHUIUIUHBI (MOIYJsl) B (popMe CaMOCTOSITETLHOM PpPalbOThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM paboOThl OO0ydYarOUIUXCS C
MeJarornYeCKuMU pabOTHUKAMU U (WJIH) JTUIIAMH, IPUBJICKAEMBIMH K PeaT3alliu
oOpa3oBaTeIbHON MpPOrpaMMbl HAa HWHBIX YCJIOBHUSX, TMPU TPOBEIACHUU
MIPOMEKYTOUHOM aTTecTaluu cocrapisier 128 akagemuyeckux yaca (0OB).

3.4. I1pu 0oOy4eHnu 1o UHANBUAYAIbHOMY Y4eOHOMY IIJIaHy, B TOM YHCIIE ITPH
YCKOPEHHOM O0y4Y€HHH, O0bEM TUCIUIUIMHBI (MOJYJIs1) MOXKET ObITh peaanu30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yYarouXxcs, a Takke B (hopme
KOHTaKTHOM paboOThl 00y4alolmUXcsl ¢ NMeAaroruuecKuMu pabOTHUKaMH U (WJIN)
JUIAMU, TIPUBJIEKAEMBbIMH K peasiu3aliii 00pa3oBaTEIbHOW MPOrpaMMbl HA MHBIX
YCIJIOBHSIX, TP MPOBEAEHUYU IPOMEKYTOYHOM aTTECTALINH.

4. ConepxaHue JUCUUIUTAHBI (MOIYJIA).

4.1. 3a"HaTHs JTEKIIMOHHOTO THUIIA.

/ TemaTnka NEKIIMOHHBIX 3aHATHHU / KpaTKO€ COACPIKAaHUC
/11

1 |BBenenue B un¢poBbie ABOWHUKHU MPUBOTHBIX CUCTEM
PaccmaTprBaemble BOIIPOCHI: 0a30BbIe MPUHIMITBI HIU(POBBIX ABOMHUKOB; crielin(UKa IPUMEHEHHS JIJIsI
anexktponprBoaoB [1C; mpenMymiecTBa Al TMaTHOCTUKY M YIIPABICHUS TATOH.




TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

ApXUTEKTYpa IBOMHUKA 3JIEKTPOIPUBOIA
PaccmatprBaeMble BOIPOCHL: KOMITIOHEHTHI ((PU3NUECKUI TIPHUBOJ, MOJIEITb, IAHHBIC); HHTETPaLHs C
nmarankamu TOJ] u mpeobpa3oBaTeneii; TpedoBaHms K real-time oopaboTke.

MaremaTudeckue MOJCIIHA DJICKTPOMECXAaHUYCCKUX IIPOLCCCOB
PaccmatpuBaemble BOIIpockl: ypaBHeHUs ABmkeHus TO/]; Monenu moreps B 00MOTKaxX; JUHAMHKA
MOMEHTA; yueT JTIO(TOB U ynpyrux aehopMarui.

MoaenupoBaHH€E TATOBBIX JBUTATENICH
PaccmarpuBaemsie Bonpocsr: FEA-Moenn MarHUTHBIX IOJIEH; TeTUIOBasi IMHAMHKA; TPOTHO3 BHOpamit
MTOIIIAITHUKOB; KanuOpoBka 1o matankam JI1C.

[{udpoBble ABOWHUKH CUIIOBBIX HHBEPTOPOB
PaCCManI/IBaeMI)Ie BOIPOCHI: MOBEACHUE IGBT/HI/IO)IOB; KOMMYTAllMOHHBIC MOTEPU; TCIUIOBbLIC MOJACIIN
CWJIOBBIX KITIOUCH; IPOTO3UPOBAHUE TTPOOOS.

Cucrembl ynpaBlIeHHs TSITON B JBOMHUKE
PaccMarpuBaemble BOIPOCHL: HIMYJISALMSA BEKTOPHOTO yIipaBieHus; anantuBHble [INI-perynsaropst;
TECTHPOBAHUE aJITOPUTMOB O€3 pHUCKa A 000pyAOBAHHUS.

Cencopuka 1 cOOp JaHHBIX TPUBOIOB
PaccmatprBaeMble BOIIPOCHL: TaTYHKHU TOKA, TIOJIOKEHHMS, BUOPAIINK; CHHXPOHHU3ALHS TAaHHBIX
CAN/Ethernet; puibTpanys myMoB B peajlbHOM BpEMEHH.

Bepuduxauus moaeneiit npuBo0B
PaccmatpuBaeMble BOIPOCHL: CpaBHEHHE C HATYpHBIMHU HCTIBITaHUAMHU TO/[; morpemuocti
MOJICITUPOBAHUS; KATHOPOBKA 110 JaHHBIM J¢()EKTOBOK.

[IporHo3upoBaHue 3HepronoTpedIeHUS
PaccmatpuBaeMbie BOTIPOCHL: MOJISIIMPOBAHIE TIOTEPh B 3aBUCHMOCTH OT TPOQHIIS ITyTH; OTITUMH3AIHS
pexynepanuy; yaet KIT/] mpeoGpazoBaTens.
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Hpe,[[I/IKTI/IBHaH dHaJIMTUKA IIPUBOJOB
PaccmarpuBaemsbie Bonpockr: ML-anamu3 suOpanuii TO/]; mporHo3 u3Hoca mMeToK KOJICKTOPa;
OCTaTOYHBIN pecypc MOIIUITHUKOB.

11

OTKa30yCcTONYHUBOCTH HHBEPTOPOB
PaccmatpuBaemble Borpochl: MojenupoBanue K3 B (asax; nporuos crapenus konjaeHcatopos DC-3Bena;
3alllMUTHBIC aJITOPUTMEI.

12

OHTI/IMI/IBaHI/IH PEKUMOB TATHU
PaCCManI/IBaeMBIC BONPOCHI: MUHUMU3AWA TOTEPb MPH pa3FOHe/TOpMO)KGHI/II/I; afanTanus K Harpys3kKe
BaroHa; ynpaBJjJCcHHUC MOMCHTOM IIpU Hp06yKCOBKe.

13

MOI{CHHpOBaHI/Ie KOHBCPTCPOB HAIIPSKCHUA
PaccmartpuBaemsbie Bonpocsn: auHamuka DC/DC-npeoOpa3oBareeil; TEIIOBbIC PEKUMBI IPOCCENICH;
B3aUMOJIEHCTBUE C AKKYMYJISITOPHBIMU CUCTEMAMH.

14

Ananranus MoJiesield B SKCIUTyaTalluu
PaccmarpuBaeMbie BOIIPOCHL: aBTOMAaTHUYECKas TTOACTPOIKa MapaMeTpoB; 00paboTKa JaHHBIX C OOPTOBBIX
PEruCTPaTOpOB; TPUITEPHI IS IEPEKATNOPOBKH.

15

JIBoitnuku npusonos BCM
PaccmatprBaeMbie BOPOCHL: MOJICIIMPOBAHKUE JUHAMHKHU Ha CKOPOCTIX 250+ KM/4; BIUSHHE
adpoaMHAMUKH Ha oxJaxaenue TOI.

16

TO Ha OCHOBE COCTOSIHUSI IPUBOJIOB
PaccmarpuBaemMsie Bompockr: (hOpMUpPOBAHUE PETIIAMEHTOB IO JAHHBIM JBOWHHKA; IPOTHO3 CPOKOB
3aMCHBI IIOAIIUITHUKOB,; JIOTHCTHKA 3aIr9acTei.

17

Kubepb6e30macHOCTh CUCTEM yIIpaBJIEHUS
PaCCManI/IBaeMI)IC BOIPOCHI: 3alllMTa KaHAJIOB Iepeaavin JaHHbIX; ayTeHTI/I(I)I/IKaIII/IH KOMaHJ yIpaBJICHHUA.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue
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MonaenupoBaHre KOHTAKTHOTO B3aUMOICHCTBUS
PaccmarpuBaeMbie BOTIPOCH: JHHAMHUKA TOKOCHEMa MIPH YCKOPEHUH; POTHO3 IyTO00pa30BAHMUS; BIHSIHUE
KayecTBa KOHTAKTHOM CETH.

19 |/IBoiiHWMKM TUOPUAHBIX IPUBOJIOB
PaccmarpuBaembie Bompockr: coBmecTHas pabora TO/] u IBC; anroputMbl IepeKIFOUCHISI HCTOYHUKOB;
OanancupoBka Harpy3ku Ha AKB.
20 |Python s aHanu3a MpUBOIOB
PaccmarpuBaemsie Bompockr: 00paboTka Tenemerpun ¢ Pandas; ML-mMozeny s mporHo3a 0TKa30B Ha
Scikit-learn; Buzyanusanus B Matplotlib.
21 |TemnoBoe MOACIINPOBAHUEC KOMIIOHCHTOB
Paccmarpusaemsie Bonpocel: CFD-pacuets! oxnaxaenust IGBT; nporaos reMnepaTypHBIX TOYEK B
obmotkax TO/I; onTuMU3anus paxuaTopos.
22 |1UM nns ycKOpeHus: MOAETHUPOBAHHUS
PaccmatpuBaeMbie BOTIPOCH: HEHPOCETEBBIE CyppOraTHBIE MOJIEINH; COKpaleHne BpeMeHH pacueToB FEA;
GAN 1 TeHepanny cieHapueB OTKA30B.
23 |AR mist 06CcyKMBaHMS TIPUBOJIOB
PaccmatprBaeMble BOIIPOCH: HHTEPAKTUBHBIE cXeMbl pa30opku TO/l; HaloKeHHe TepMOrpaMM Ha
¢u3nYecKre y31bl; THCTPYKIUH [0 3aMEHE ITO/IITUITHUKOB.
24  ([lepcrieKTHBBI Ui TATOBBIX IPHUBOJIOB
PaCCManI/IBaeMI)Ie BOIIPOCHKHI: IIBOﬁHI/IKPI JJI1 BOOOPOAHBIX TOIJIMBHBIX 3JIECMCHTOB,; KBAHTOBOC YCKOPECHHUE
pacyeroB; 1u(poBbIe OIN3HEIBI BCETO MOE3/1a.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlabopaTopHbie pabOTHI
Ne
i HanmenoBanue mabopatopHbBIX paboT / KpaTKoe CoJepKaHue
1 |Co3panue 6a3zoBoit mogemu TO/]
B pesynbrate BoIoIHEHHS 1a00paTOPHOI pabOTHI CTYEHTHI MTOCTPOSIT MATEMAaTHYECKYIO MOJIEITh
TSATOBOTO JBUTATENs IIOCTOSIHHOTO TOKA, PEAIM3YIOT YPaBHEHHS dJICKTPOMEXaHNIECKUX MPOIIECCOB U
MIPOAHATU3UPYIOT MEPEXOIHBIE XapAKTEPUCTUKH (ITyCK, TOPMOKEHHE ).
2 |TemnoBoe MonenupoBanue ooOMoTok TOJI
B pesynbrate BbINOIHEHHS 1a00OPaTOPHOI pabOThI CTYJICHTHI PACCUHUTAIOT TEMIIEPATYPHBIE TOJIS cTaTopa
IIpU pa3JIMIHBIX HArpy3Kax, OnpeaciiaT KPpUTUICCKHUE TOUKHU MEPErpeBa U ONTUMHU3HUPYIOT KOHCTPYKIHUIO
CHCTEMBI OXJIAK/ICHUSL.
3 |MonenupoBanue IGBT-unBepTopa
B pesynbrate BhINOIHEHHS J1AOOPATOPHOI padOTHI CTYJEHTHI IPOAHAIN3UPYIOT KOMMYTallMOHHbIE TIOTEPH
CHJIOBBIX KITIOUEH, CIIPOSKTHPYIOT cucTeMy TeruiozamunTsl 1 onensat KI1/I npeobpasoBatens npu
peKymepanny SHepPruH.
4  |KamuOpoBka mudpoBOro IBOMHHUKA IO TEIEMETPHH
B pesyunbTaTe BBITOIHEHHS J1a00paTOPHON PadOThI CTYJEHTHI 3arpy3sT peabHble JaHHbIE C JaTYHKOB
OIIC (Tok, BUOpalys), aIaNTUPYIOT APaMETPhl MOJIEINH MTO]] KCILTYyaTAlIMOHHbBIC PEXKUMbBI M OLICHST
MOTPEITHOCT KaJMOPOBKH.
5 |Peanu3zanius BEKTOPHOTO yNpaBiICHHUS
B pesynbrate BhIoIHEHHS 1a00paTOpHOI paboTh! cTyeHTh! HacTposiT FOC-anroputmel uist
acuHXpoHHOro TO/I, mpoTeCTUPYIOT OTKJIMK HA U3MEHEHHE MOMEHTa U onTUMuU3upytoT [T I-perynsaTopsl.
6 |[IporHo3 BuOpamuii moAMMUITHUKOB C HCIOIb30BaHEeEM ML

B pesynbrare BeIOTHEHUS T1a60paTOPHOI pabOTHI CTYICHTHI IPUMEHSIT METOBI MAITMHHOTO 00yYeHHs




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

(Scikit-learn) a7t ipecKa3aHUs OCTATOYHOTO pecypca MOMIUIHUKOB TDJ] Ha OCHOBE CIIEKTPATBHBIX
JI@HHBIX BUOPOJATYHKOB.

Ananuz 3HepFOHOTpe6HCHI/IH B PA3JIMYHBIX PEKHUMAX

B pesynbrate BRINOIHEHUS Ta00paTOPHOI pabOTHI CTYICHTHI PACCYUTAIOT MIOTEPH SHEPTHH TPH
Pa3roHe/TOPMOKEHHH, OLEHST 3((GEKTHBHOCTD PEKYIICPAIIHH U IPEAI0KAT ONTUMH3UPOBAHHBIN IPOQIIIH
IBIOKECHUS 11 yaacTka MockBa-Cankt-IletepOypr.

MopennpoBaHre aBapUHBIX PEKUMOB HHBEPTOPA
B pesynbrate BINIOTHEHHS 1Ta0OPAaTOPHOI pabOTHI CTYJEHTHI IPOTECTUPYIOT MOBEAEHHE IIM(POBOTO
nBoiiauka pu K3 a3, meperpyske mo Toky 150% u pa3paboTaroT anropuTMbl aBapuitHON OCTAaHOBKH.

Nurerpanus ¢ CAN-1mmHON JOKOMOTHBA

B pesynbrate BhIOIHEHHS 1a00paTOPHOM pabOTHl CTYJEHTH HACTPOST OOMEH TaHHBIMU MEXKITY
U(POBEIM IBOWHUKOM 1 (PU3MIECKON CHCTEMOH ynpaBiieHHs uepe3 npoTokoil CAN, peann3yroT OHJIaiH-
MOHHUTOPHHT TapaMeTpPOB.

10

JInarHocTuKa MEKBUTKOBBIX 3aMbIKaHU N

B pesynprare BRIIOTHEHHUS Ta00paTOPHOI pabOTHI CTYIEHTHI peaTu3yioT aTOPHTM JAeTeKTHPOBAHUS
nedeKToB 0OMOTKH IO TAPMOHHUKAM TOKA, OLIEHAT YyBCTBUTEIHFHOCTh METOA U CTEHEPUPYIOT CUTHAIIBI
TPEBOTH.

11

AR-unTepdeiic qsa oocyxuBanus TO/]

B pesynbrate BhIOIHEHHS IAOOPATOPHOI PabOTHI CTYIEHTHI pa3paboTaroT NPUIIOKEHUE JOIIOIHEHHON
PCAIbHOCTHU, BU3YAJIU3UPYIOIIEC U3HOC MICTOK KOJUICKTOpAa U TEPMOTI'PaMMbL 00MOTOK TMOBEPX (1)I/I3I/I‘IGCKOFO
IBUTATEIIS.

12

KommutekcHsli Keic it anekrponoesaa «Jlactouka»
B pesynbrarte BRIIOTHEHHUS Ta00paTOPHOI paboTHI CTYIEHTHI HHTETpUpYIOT Moaenu TO/l, naBepTOpa
YIPaBICHNUS, ONTHMU3UPYIOT SHEProNnoTpeOIIeHHE Ha MapIIPYTE U IIOATOTOBST OTUET IS JIETIO.

[IpakTrueckue 3aHATHS

n/

Tematuka MPAKTUYCCKUX 3aHATHIH/ KpaTKO€ COACPIKAHUC

Pacuér anexTpomexannyeckux napamerpon TOJ]

B pesynbrare BbINOIHEHHS IPAKTUYECKOTO 3a/1aHUS CTYAEHTBI pACCUUTAIOT MOMEHT UHEPLIUHU pOTOPA,
TIOCTOSAHHYIO BPEMEHU ABUTATEIIS U IIOCTPOAT KPUBBIC ITYCKOBBIX XaPAKTEPUCTUK HA OCHOBE MMACIIOPTHBIX
JaHHBIX.

AHann3 MarHUTHEBIX ITOJIEH B 0OMOTKaX cTaTropa
B PE3YIbTATE BBINMOJTHCHUS MPAKTUYCCKOI0O 3a/laHus CTYACHTBI OIMPCACIIAT PACIIPCACIICHNUC MarHUTHOU
HWHAYKOWHU, paCCUUTAIOT MMOTCPU B CTAJIU U BBIABAT 30HBI MAKCUMAJIbHOT'O HACBIIICHU MarHUTHOU eI,

TemuoBoit pacuér IGBT-monyns

B PE3YIBTATE BBINTOJTHCHUA MPAKTUYCCKOTO 3aJlaHNs CTYICHTHI BBIYHUCIIAT KOMMYTAllMOHHBIC ITOTEPHU
CUJIOBBIX KIIFOUEH, OMPENEIAT TEMII0OBOE COMPOTUBIEHUE «KPUCTAII-KOPIYC» U CIIPOTHO3UPYIOT
TEMIEPATypy MEPEXO0a MPHU ITUKOBBIX HAIPY3Kax.

CraTtuctuueckas KaJ'II/I6p0BKa MOJCJIN 110 TCICMETPUN

B pe3synbrare BHIIOIHEHUS MPAKTUUECKOTO 33JaHUS CTyACHTBI PACCUUTAIOT MOIPEIIHOCTU TapaMeTPOB
U(pPOBOTO JABOMHUKA, ONPEAEIIAT TOBEPUTEIbHBIE HHTEPBAIBI U aIaITUPYIOT MOAEIb 0/
9KCIITyaTallMOHHBIC ITAHHBIC.

AHanu3 NepexoIHbIX MPOIECCOB BEKTOPHOIO yIPaBICHUS
B pesynbrate BEINOTHEHHS HPAKTUIECKOTO 3a1aHUS CTYICHTBI PACCUMTAIOT BPEMsI OTKIIMKA HA U3MEHEHNE
MOMEHTA, ONIPEACISIT IePEPEryINPOBaHUE TOKA CTATOPa U OLICHAT YyCTOWYNBOCTH CUCTEMBI.

[Iporno3upoBaHue U3HOCA MOIIUITHUKOB 10 CIIEKTpaM BUOpaluu
B PE3YIbTATE BLINTOJIHCHUS MPAKTUYCCKOIO 3a/laHus CTYACHTBI BbISIBAT YaCTOTHBIC [IPHU3HAKH ,Heq)CKTOB
Ka4yCHUsl, paCCHUTAIOT OCTaTOYHBIA pPeCypcC U NMOCTPOAT KPUBYIO ACTpadaliuu.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

Pacuér sneproadHeKTHBHOCTH TATOBOTO NMPHUBOJA

B pesynbrare BbINOIHEHHS IPAKTUUECKOr0 3a1anus cTyaeHTsl onpeaensat KII/I cucremsl «uHBEpTOP-
TOJ1» anst 3agaHHOTO MPOQHITS MyTH, PACCIUTAIOT TIOTEPH IIPH PEKYIEPALH U CPABHAT C
9KCTIEPUMEHTAILHBIMA TaHHBIMH.

AHanu3 aBapuMHbBIX PE)KUMOB UHBEPTOPA
B pesynbrare BHIIOTHEHHUS PAKTHUECKOTO 3aaHus CTYACHTHI paccunTaroT Toku K3 npu nmpo6oe IGBT,
OTIPEJEIST TEIUIOBYIO SHEPTUIO YT U OLEHST PUCKH MOBPEXKICHNS KOMIIOHEHTOB.

O6padotka nanHbIX CAN-TIIMHBI

B PE3yIbTATE BBITOJIHCHUS MPAKTUICCKOIO 3a/laHus CTYACHTBI BBIYHUCIIAT KOMMYTAllMOHHBIC TOTCPU
CHJIOBBIX KHIO‘Ieﬁ, OIIPEACIIAT TCINIOBOC COIPOTUBJICHUC «KPUCTAJII-KOPITYC» U CIIPOTHO3UPYIOT
TEMIICpATypy nepexoaa npu MUKOBBIX HArpy3Kax.

10

TemnoBoii OajlaHC CHCTEMBI OXJTaXACHUA

B pesynbrare BHIIOIHEHUS MPAKTHYECKOTO 3aJaHUS CTYACHTHI BRIYUCIIST KOMMYTallUOHHbIE TOTEPU
CHJIOBBIX KITIOYEH, OIPEeNAT TEIUIOBOE COPOTUBRIICHUE «KPUCTALI-KOPITYCY» U CIIPOTHOZUPYIOT
TeMIepaTypy Iepexo/a MpH MUKOBBIX HaTrpy3Kax.

11

CpaBHEHHE TOYHOCTH HEUPOCETEBBIX MOIENEN

B PE3yabTATE BBIITOJIHCHUS MPAKTHUICCKOIO 3a/laHUs CTYACHTBI BBIYHUCIIAT KOMMYTAallMOHHBIC ITIOTCPU
CHJIOBBIX Kmoqefzi, OIIPEACIIAT TCIIOBOC COIPOTUBJIICHUC «KPUCTAJUI-KOPITYC» U CIIPOTHO3UPYIOT
TEMIICpATypy Nepexoaa Mnpu MUKOBBIX HAIrpy3Kax.

12

AHau3 rapMOHUK TOKa IpH AedekTax 0OMOTKH

B PE3YIBTATE BBINTOJTHCHUA MPAKTUYCCKOTO 3aJIlaHUs CTYICHTHI BBIYHUCIIAT KOMMYTAllMOHHBIC ITOTECPH
CHJIOBBIX KITFOUCH, OTIPEIENIAT TEIIOBOE COMPOTHBIICHHE «KPUCTAILI-KOPITYCY» U CIIPOTHOZHUPYIOT
TeMIlepaTypy Hepexoa NpH MHKOBIX Harpy3Kax.

13

Pacuér sxoHomum ot npegukrusHoro TO

B PE3YyIbTATE BBITOJIHCHUS MMPAKTUICCKOIO 3a/laHus CTYACHTBI BBIYHUCIIAT KOMMYTAllMOHHBIC TOTCPU
CHJIOBBIX KHIO‘{eﬁ, OIIPEACIIAT TCINIOBOC COIPOTUBJICHUC «KPUCTAJII-KOPITYC» U CIIPOTHO3UPYIOT
TEMIICpATypy nNepexoaa npu MUKOBBIX HArpy3Kax.

14

Anamu3 Tepmorpamm TOJI

B PE3YIBbTATE BBINMOJTHCHUA MPAKTUYCCKOTO 3aJIlaHUs CTYICHTHI BBIYHUCIIAT KOMMYTAllMOHHBIC TOTEPHU
CHJIOBBIX KITFOYEH, OMPEICIIAT TEIUIOBOS CONPOTHUBIICHHE «KPUCTALI-KOPITYCY» U CIIPOTHO3UPYIOT
TeMIIEpaTypy Nepexoia NpU MUKOBBIX HArpy3Kax.

15

Bepudukanus coorserctsus 'OCT P 57700.35

B PE3YyIbTATE BBITOJIHCHUS MMPAKTUYCCKOIO 3a/laHus CTYACHTBI BBIYHUCIIAT KOMMYTAllMOHHBIC TOTCPU
CHJIOBBIX Kmoqef/i, OIPEACIIAT TCINIOBOC CONPOTUBJICHUC «KPUCTAJII-KOPITYC» U CIIPOTHO3UPYIOT
TEMIICpATypy Nepexoaa npu MUKOBBIX HArpy3Kax.

16

Pacuér JAUHAMHUYCCKUX HAI'PY30K TCJICIKKU

B pesynprare BRIOTHEHUS MPAKTHYECKOTO 3aJaHUS CTYACHTHI BBIYHCIIAT KOMMYTAIlMOHHbIE TOTEPH
CHJIOBBIX KITFOYEH, OMPEIENAT TEIUIOBOE COPOTHUBRIICHHE «KPUCTAIII-KOPILYCY» U CIIPOTHOZUPYIOT
TeMIepaTypy Imepexo/a Mpyu MAKOBBIX HaTrpy3Kax.

17

AHaJIN3 WU3HOCA TOKOITPUEMHHUKA

B PE3YIbTATE BLINTOJIHCHUS MMPAKTUYCCKOIO 3a/laHus CTYACHTBI BBIYUCIIAT KOMMYTAllMOHHBIC TOTECPU
CHJIOBBIX KJ'IIO‘-ICfI, OIIPEACIIAT TCIIOBOC COIPOTUBJICHUEC «KPUCTAJII-KOPITYC» U CIIPOTHO3UPYIOT
TEMIIEPATYPY ITEpEX0a IPU MUKOBBIX HArpy3Kax.

18

OnTumusanus pekynepanuy SHEPTuu

B pesynprare BRIIOTHEHHUS IPAKTHYECKOTO 33aaHNS CTYACHTHl BRIYHCIIAT KOMMYTAIlHOHHEIE TOTEPH
CHJIOBBIX KITFOYEH, OMPEIENAT TEIUIOBOE COPOTHUBRIICHHE «KPUCTAIII-KOPILYCY» U CIIPOTHOZUPYIOT
TeMIepaTypy Imepexo/a Mpy MAKOBBIX HATrpy3Kax.

19

AHaJIN3 ySA3BUMOCTEN KaHAJIOB TaHHBIX
B pesyanaTe BBIITIOJIHCHUA npaKanecxoro 3aaHus CTyHCHTH BBIYHUCIIAT KOMMyTaHI/IOHHLIC HOTepI/I




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

CHJIOBBIX KITFOUYEHi, OIIPEAEIAT TEIIOBOE COPOTUBIICHHE «KPUCTAII-KOPITYC» M CHPOTHO3ZUPYIOT
TEMIIepaTypy Mepexoa Mpy MUKOBBIX HATPy3Kax.

20

Pacu€t kpuBBIX OCTATOYHOTO pecypca

B PE3YIbTATE BBINMOJIHCHUS MMPAKTUYCCKOTO 3a/laHus CTYACHTBI BBIYHUCIIAT KOMMYTAllMOHHBIC TIOTEPU
CUJIOBBIX KIJIFOYEHl, ONPEAEIAT TEMIOBOE CONPOTUBIIEHUE «KPUCTAIUI-KOPITYC» U CIIPOTHO3ZUPYIOT
TEMIIEpaTypy Nepexoa Ipy MMKOBBIX Harpys3Kax.

21

Amnanuz copmectHoi padotsl TO u JIBC

B PE3YIBTATE BBIIIOJIHEHUA ITPAKTUYCCKOT'O 3aJaHUsI CTY A€HTHI BEIYHUCISIT KOMMYTAallTHUOHHBIC ITIOTEPH
CHJIOBBIX Kmoqefzi, OIIPEACIIAT TCINIOBOC COIPOTUBJIICHUC «KPUCTAJUI-KOPITYC» U CIIPOTHO3UPYIOT
TeMIIepaTypy Nepexoia NpU MUKOBBIX HAarpy3Kax.

22

Craructuueckas o0paboTKa TeJIeMeTpuu

B pesynbraTe BHITOTHEHHS TPAKTHYECKOTO 33/IaHHS CTYICHTHI BBIYHUCIIAT KOMMYTAI[IOHHBIE TIOTEPU
CHJIOBBIX KITIOYEH, OIPEeNAT TEIUIOBOE COPOTUBRIICHUE «KPUCTALI-KOPITYCY» U CIIPOTHOZUPYIOT
TEMIIepaTypy Nepexoa Npy MUKOBBIX HAarpy3Kax.

23

TennoBoi pac4€T NpU HIKCTPEMAIIBHBIX YCIOBHSX

B PE3YIbTATE BBIITOJHEHUA ITPAKTUICCKOTO 3aJaHUs CTY A€HTHI BEIYHUCIAIT KOMMYTAallHUOHHBIC ITIOTEPH
CHJIOBBIX Kmoqefzi, OIIPEACIIAT TCIIOBOC COIPOTUBJIICHUC «KPUCTAJUI-KOPITYC» U CIIPOTHO3UPYIOT
TeMIIepaTypy Nepexoia IpU MUKOBBIX HAarpy3Kax.

24

AHanu3 ucropuu skcrryaranuu TO/1

B PE3YIbTATE BBINMOJIHCHUS MMPAKTUYCCKOTO 3a/laHus CTYACHTBI BBIYHUCIIAT KOMMYTAllMOHHBIC TOTEPU
CHJIOBBIX KITFOYEH, OMPEICIIAT TEIUIOBOE CONPOTHUBIICHHE «KPUCTALI-KOPILYCY» U CIIPOTHO3UPYIOT
TEMIIEPATypy NEPEX0aa IPU IMMUKOBBIX HATPY3Kax.

25

Pacuér nponycknoii cnocoonoctu OPC UA

B PE3YIBTATE BBIMTOJHEHUA MTPAKTUICCKOTO 3aJaHNUsI CTY ACHTHI BEIYUCIAT KOMMYTAallHUOHHBIC TTIOTEPU
CHJIOBBIX Kmoqef/i, OIIPEACIIAT TCINIOBOC COIPOTUBJICHUC «KPUCTAJII-KOPITYC» U CIIPOTHO3UPYIOT
TEMIIEpaTypy NIEPEeX01a IIPU MUKOBBIX HAIPy3Kax.

26

AHnanu3 aspoanHamMudeckux norepr BCM

B pe3yibTate BBITOIHEHHS TPAKTHYECKOTO 3aaHHS CTYICHThI BEIYUCIIAT KOMMYTAI[HOHHBIE TIOTEPU
CHIIOBBIX KITFOUEH, OMPEAENIAT TEMIOBOE COPOTUBIIEHNE KKPUCTAII-KOPITYC» M CIPOTHO3ZUPYIOT
TEMIIEPATypy NEPEX0aa IPU MTUKOBBIX HATPY3Kax.

27

Knaccudukanus neexToB mo OHTOJIOTHH

B PE3YIBTATE BBIMTOJHEHUA MTPAKTUICCKOTO 3aJaHUsI CTY ACHTHI BEIYHUCIAIT KOMMYTAallHUOHHBIC TTIOTEPH
CHJIOBBIX Kmoqef/i, OIPEACIIAT TCIIOBOC COIPOTUBJICHUC «KPUCTAJII-KOPITYC» U CIIPOTHO3UPYIOT
TeMIepaTypy nepexoja Npyu MUKOBBIX HArpy3Kax.

28

Pacuér MaCCOBO-MHCPIHUOHHBIX XapaKTCPUCTUK POTOPA

B pe3ysbTare BBITIOTHEHUS MPAKTHYECKOTO 3aJaHUs CTYACHTHI BBIYUCIAT KOMMYTAIIHOHHBIC TOTCPH
CHJIOBBIX KITFOUEH, ONPEENAT TEMIOBOE COIPOTUBIICHUE «KPUCTAII-KOPITYC» M CIPOTHO3HPYIOT
TEMIIEpaTypy Mepexoa Mpy MUKOBBIX HArPy3Kax.

29

AHaJIN3 3JIEKTPOMArHUTHON COBMECTUMOCTH

B PE3YIbTATE BBIMTOJHEHUA MTPAKTUICCKOTO 3aJaHUs CTY ACHTHI BEIYUCIAAT KOMMYTAallHUOHHBIC TTIOTEPU
CHJIOBBIX KJ'IIO‘-ICfI, OIIPEACIIAT TCINIOBOC COIPOTUBJICHUEC «KPUCTAJJI-KOPITYC» U CIIPOTHO3UPYIOT
TEMIEPATYpPy MePEXoaa IpU MUKOBBIX HArpy3Kax.

30

Pacuér KIIJ] IBC-renepaTtopa

B PE3YJIbTATE BBINTOJTHECHUS MPAKTUYCCKOIO 3a/laHus CTYACHTBI BBIYHUCIIAT KOMMYTAllMOHHBIC TOTEPU
CUJIOBBIX KJIIOUEH, OIIPENEIAT TEIII0BOE CONPOTUBIIEHUE «KPUCTAIII-KOPILYC» U CIIPOTHO3UPYIOT
TEMIIEpaTypy NEPEX0ia IPU IMKOBbIX HAaIpy3Kax.

31

ABTOMAaTH3aIMs OTYETHOCTH
B pesynbrare BHIIOTHEHUS MPAKTHYECKOTO 33JaHUS CTYACHTBI BBIYMCIAT KOMMYTAllHOHHBIE TOTEPH




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

CHJIOBBIX KITFOUYEHi, OIIPEAEIAT TEIIOBOE COPOTUBIICHHE «KPUCTAII-KOPITYC» M CHPOTHO3ZUPYIOT
TEMIIepaTypy Mepexoa Mpy MUKOBBIX HATPy3Kax.

32

CpaBHHUTENBHBIN aHATU3 Y3PPEKTUBHOCTH IPUBOIA

B pesynbraTe BHITOTHEHHS TPAKTHYECKOTO 33/1aHUS CTYICHTHI BBIYHUCIIAT KOMMYTAI[IOHHBIE TIOTEPU
CHUJIOBBIX KITFOUEH, ONPEAENAT TEMIOBOE COIPOTUBIICHNE «KPUCTAII-KOPITYC» M CIIPOTHO3ZHPYIOT
TeMIIepaTypy Mepexoa Npy MUKOBBIX HAarpy3Kax.

4.3. CamocrosiTenbHas padboTa 00y4aromuXcs.

n/n

Bua camocrosiTesHOM paboThI

TeKyIJ_Ia}I IIOAT0OTOBKA K J'Ia60paTOpHLIM 1 NPAKTUYCCKUM 3aHATUAM

N3yueHne nONOIHUTENBHON JTUTEPATYPBI

BrimoaHeHue KypcoBoii paboTHI.

IloaroroBka k HpOMC)I(yTO‘lHOfI aTTeCTalu.

gl | W] N[

[ToaroroBka k TeKyIiemMy KOHTPOJIIO.

4.4. IlpumepHbIN TIEpeUeHb TeM KYpPCOBBIX PabOT
Bapuant 1: TO/] anexkrpoBoza 29C10 «I'panut» (rpy30Boii)

Bapuant 2: Acunxponnsiii TO/] anekrponoesna «Jlacrouka»
Bapuant 3: TO/] BeicokockopocTHOr0 noezga «Cokom»
Bapuant 4: J[Buratens meTponosuteHa (Baron «MockBa-2020y)
Bapuanrt 5: TOJ1 maneBpoBoro temnoBo3za TOM33A (rubpun)
Bapuant 6: TO/] aByxcucteMHoro snekrpoo3a I1120

Bapuant 7: TO/] sanektponoesna «MBonara 4.0»

Bapuant 8: J[Burarens rpy3oBoro snektpoBo3a 20C7 «onuax»
Bapuant 9: TO/] 17151 BBICOKOHArpyKE€HHOTO cocTaBa «Epmaxy.

BapuanT 10: [IBurarens Bogopoanoro noe3na «PX/» (nepcnextuBa)

5. Ilepedenbp wu3AaHUM, KOTOpPHIE PEKOMEHIYETCS MCMOJb30BaTh MpU

OCBOEHUHU JTUCLUIUIMHBI (MOTYJIS).

Ne
y bubnuorpaduyeckoe onucanue MecTto nocryna
n/m
1 | [Hecrakos, A. B. MaremaTnueckas Teopust URL:
NEKTPUYECKUX MAIUH : yaeOHOe mocobue / A. B. https://e.lanbook.com/book/430280
IllecTakoB. — 2-¢ M311., IOIL 1 mepepab. — Kupos : | (1ata obpamenns: 12.07.2025). -
Batl'V. 2023. — 180 c. TekcT: PJIeKTPOHHBIN.




2 | Conénsrit, C. B. HuppoBbie TBOWHUKHU B URL:

37IEKTpOdHEpreTHKE : yuebHoe mocobue / C. B. https://e.lanbook.com/book/461486
Conénsiii, B. I1. Ky3smenko, B. E. Benait. — Canxr- | (1812 00pamenus: 12.07.2025). -
TTetep6ypr : TVATL, 2023. — 106 c. — ISBN 978-5- | TGKCT: JICKTPOHHEII.

8088-1872-9.
3 | IoBapexo, A. C. CAIIP mamuH. MHxeHepHbIit URL:
ananus B cpese MATLAB-Simulink : yueGHoe https://e.lanbook.com/book/325697

noco6ue / A. C. Iosapexo, B. H. [y, — Munck : | (1a1a obpamenus: 12.07.2025). -
BHTY, 2022. — 73 ¢. — ISBN 978-985-583-702-3, | T€KCT: 2/EKTPOHHBIH.

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPbIE MOTYT HCIOJB30BATHCS MPH
OCBOCHHUH JTUCIUIIINHBI (MOJTYJIs).

Odunmansueiit caiit PYT (MUUT) (https://www.miit.ru/);

Hayuno-rexunueckas oubnuorexka PYT (MUNT) (http:/library.miit.ru);

Oo6pa3zoBarenbHas wiathopma «tOpaiit» (https://urait.ru/);

O6mue wuHPOPMAIMOHHBIE, CIPABOYHbIE U  TOWCKOBBICE  CHUCTEMBI

«KoncynbpTanT [Tmrocy (http://www.consultant.ru/), «"apaHT»
(http://www.garant.ru/);
«TexakcmepT» — CHpaBoYHAs CUCTEMA, MPEAOCTABISIONIAS HOPMATHUBHO-

TEXHUYECKYI0, HOpMaTUBHO-TIpaBoByt0 uHbopmarmto (https://docs.cntd.ru/);
DIIEKTPOHHO-OUOIMOTEUHAS cucrema U3/1aTelIbCTBA «JlaHb»
(http://e.lanbook.com/);

7. IlepeuyeHb  JWIEH3UOHHOTO H  CBOOOJHO  PACHPOCTPAHIEMOTO
IpPOrpaMMHOTO OOECIeYeHHs, B TOM YHCIE€ OTEYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIsl OCBOCHUSI TUCIUTUTAHBI (MOTYJIsS).

Microsoft Office (Word, Excel); SiminTech; Python.

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOW 0a3bl, HEOOXOIUMOM IS
OCYIIECTBJICHUST 00pa30BaTEILHOTO IIpoliecca Mo JUCIHILTAHE (MOJIYJIIO).

YueOHble ayIUTOpPUU JIsl MPOBEACHUS YUEOHBIX 3aHATHM, OCHAICHHbBIC
KOMITBIOTEPHON TEXHHMKOM, HabopaMH JEMOHCTPALIMOHHOTO OOOpYIOBaHUS H
CTEH/IaMH JIJIsl BBITIOJIHEHUS JTAOOPATOPHBIX padoT.

9. ®opMa MPOMEKyTOUHOM aTTECTAINU:

3ayer B 6 cemecTpe.
KypcoBas pabota B 7 cemectpe.
DK3aMeH B 7 ceMecTpe.



10. OueHouHble MaTEpHUAIIBI.

OHGHO‘{HLIG MaTCpualibl, IPUMCHACMBIC IIPpU IMPOBCACHUU HpOMe}I(YTOqHOﬁ

aTTeCTally, pa3padaThIBAIOTCS B COOTBETCTBHHM C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUNT).



ABTOpBI:

CTapIIui MpenoiaBareib Kapeapbl
«INeKTporoe3ia u JTOKOMOTUBBI

CorJiacoBaHo:

3aBenyromuii kadeapoit PuTKHT
3aBeayrommii kadeapon DulJl

[Ipencenarens yueOHO-METOIMUCCKOM
KOMHUCCHH

J1.B. Hazapos

ITI.A. I'puropnen
O.E. ITynoBukos

H.A. AnnpusHoBa



