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PABOYASA ITPOTPAMMA JJUCIHUIIJIMHBI
Bb1.B.10 CoBpeMeHHBIE TEXHOJOTHHU B TOIUTMBHO-YHEPTETHUYECKOM KOMIUJIEKCE

HanpaBenue NoroTOBKH: 13.03.02 DnexkTpodHepreTHKa U AIEKTPOTEXHUKA

(Ko ¥ HAaMMEHOBAaHKE HATIPABJICHUS / CICLHAIBHOCTH)

DJIEKTPUYECKHUE CTAHIIUU

Hamnpasnennocts (po¢uib):

(ranMeHoOBaHME PO / MATHCTEPCKOI ITPOrpaMMBI / CHIEIHATN3aIIIN )

OakanmaBpuaT

HpOFpaMMa: (OakanaBpHaT, MarucTparTypa, CeUuaIuTeT)
dopma 06yIeHUS: OYHas, 3a09Has
(0uHas, 3209HAL, OIHO-3209Has)
dopma o0ydeHus Ounas 3aouHas
Cemectp 5 6
OO0mmas Tpy10EMKOCTh B 3.¢./4acax 3/108 3/108
KonrtakTHas padoTta (4ac.), B TOM YHCIIe 95 16
JIEKIIUHM (4ac.) 34 4
nabopaTtopHbie paboThI (Jac.) 17 6
MpaKTUYECKHUE (CEMUHAPCKUE) 3aHATHS (4Yac.) — —
CamocTosiTenbHas padoTa (4ac.), B TOM YUCTIe 35 74
KypCOBOM MPpOeKT/padoTa (ceMecTp) - -
Kontposs (7x3ameH, dac./3a4€T) 9K3., 18 7K3., 18

Jlonenk, 2023 r.



PabGouass mporpamma gucturuimabl «COBpEeMEHHBIE TEXHOJOTHMH B TOIUIMBHO-
DHEPreTHYECKOM KOMIUIEKCE» COCTaBJICHA B COOTBETCTBUM C YYEOHBIM IUTAHOM IIO
HanpaBieHuio moAroToBku 13.03.02 «DmekTpodsHepreTMka W AIEKTPOTEXHUKAY,
HaIpaBJIeHHOCTh (Mpoduis) «DneKkTpudeckue cTanumy ag 2023 roga npuéma mno od-
HOH U 3a04HOM (hopmMaM 00yUEHHUS.

CocTaBuTENb:

3aBenyrouuii xadenpoit

«INEeKTpUIECKue CTaHIIUN», K.T.H. % 8 Txauenko C.H.

(noamnuce)

PaGovasi mporpaMMa paccMOTpeHa W NPHHATA Ha 3acefaHUU Kadeapsl «iex-
TPUYECKUE CTAHLUN.

[TpoToKOII OT « 4 » 03 2023 roma Ne %
. 3aBemyromwuii Kadempoit o Txauenko C.H.
(moAnncn) (®.1.0.)

PaGouast mporpamMmma oxodopena yuedoHo-meroandeckoii xommccuei 'OYBIIO
«JOHHTVY» nmo nampasienuto moarotoBka 13.03.02 — «OnekTposHEpreTuka U 3JIeK-

TPOTEXHUKAY.
[IpoTokoi oT « 23 » 03 2023 roma No 3

[Ipencenarens e Txauenko C.H.

(moanuce) (®.1.0.)

Pabouast mporpamma npoasiena s 20 roja npuémMa Ha 3acelaHuM Kaeapbl
«DNMEKTPUUECKUE CTAHLINN.
[TpoTokoit ot « » 20 roga Ne

3aBenyromuii kadeapoi

(monuck) (®.1.0.)

Pa6ouas nporpamma npoasiena st 20 roja npuéma Ha 3aceaHuM Kadenpsl
«DNMEKTPUUECKUAE CTAHLIN.
[IpoTokon OT « » 20 rtoma Ne

3aBenyrouuii kadenpoit

(moamuce) (®.1.0.)

Pabouas nmporpamma npoasena s 20 rojia mpuéMa Ha 3acelaHuy Kadeapbl
«DNEKTPUUECKUE CTAHIINI.
IIpoTokoit oT « » 20 roga Ne

3aBenyrouii kadenpoit

(moamuce) (®.1.0.)



1 OBBEKT, HEJIb U 3AJIAYH OCBOEHUA JNCIUIIJINHBI

JIucuMIUIMHA pacCMaTpUBAET BOMPOCHl BHEAPEHHS U MCIOJIB30BAHUS COBPEMEH-
HBIX TEXHOJIOTUI B TOIUIMBHO-YHEPTE€THUYECKOM KOMILIEKCE.

Llenv oucyunaunol:

dopMUpoBaHUE 3HAHWM, YMEHUW U TMPEACTaBICHUN B 00JACTH COBPEMEHHBIX
TE€XHOJIOTU B TOILUIMBHO-3HEPTETUYECKOM KOMILIIEKCE.

B pe3synbrate 0CBOEHUS JUCUUILIMHBI CTYAEHT JOJIKEH:

3HATH:

OCOOCHHOCTH TMOCTPOEHUS COBPEMEHHBIX JIEKTPOIHEPTETUUECKUX CHCTEM, OCO-
OCHHOCTH MOCTPOEHHUSI COBPEMEHHBIX JJIEKTPOIHEPTreTUUECKUX CHUCTEM, OCOOCHHOCTH
reHepalid TEeTUIOBOM M AJIEKTPUUYECKOM PHEPTrUM Ha TEIUIOBBIX M aTOMHBIX 3JIEKTPO-
CTAHIIUSIX C UCTIOJIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHUH, 0COOCHHOCTH UCIIOIb30BaHUs
COBPEMEHHBIX TEXHOJOTUM B BO30OHOBISIEMON IHEPTrEeTUKE, KOHCTPYKTUBHBIE OCOOCH-
HOCTH COBPEMEHHBIX HAKOMUTENICH HSHEPTUH, MOHATHE U OCOOCHHOCTH LHU(PPOBU3AIUU
AIIEKTPOIHEPTETUKN B paMKaxX KOHLEMIIUA MHTEIUIEKTyaJIbHOW SHEprocucTeMbl Smart
Grid, coBpemennbsie CAIIP-cucTeMbl, mpHUMEHSAEMBbIE B MPOIECCE MPOCKTHPOBAHHUS
anekTpudeckux craniuii u  nmoacrtanmmii, FACTS (Flexible Alternative Current
Transmission System) - ynpagisiembie (THOKHE) CHCTEMBI TIEpeIaur IEPEMEHHOIO TOKA.

yMeThb:

AHAJIM3UPOBATh HAYYHYI0 M TEXHUYECKYIO JUTEPATYPy MO TEMATHKE MCCIIEI0BaA-
HUS; IOHUMAaTh, COCTABJISITH CXEMbI U BBITIOJIHITH OCHOBHBIE PAaCUeThl C UCIIOJIb30BAHU-
eM coBpemeHHbIX CAIIP-cuctem, MpUMEHSIEMBIX B MPOLECCE NMPOEKTUPOBAHUS DJIEK-
TPUYECKUX CTAHUUN U TTOACTAHIINH;

BJIA/IETh:

BJIaJICTh HAaBbIKAMM aHaJIW3a COBPEMEHHBIX TEXHOJOTUM B  TOIUIMBHO-
HPHEPreTUYECKOM KOMILJIEKCE, HaBbIKAMU MCIOJIb30BaHUS MPUMEHSIEMBIX B MpOLEeCCe
MPOEKTUPOBAHMS JJIEKTPUUYECKUX CTAHIMH W mnoactaHuuii coBpemeHHble CAIIP-
CUCTEM.

IIpouecc u3yyeHHs NUCHUIVIMHBI HANpaB/jieH Ha (GOpMHUpPOBaHHME CJIeaYI0-
mux komnerennmii: 11K3, I1K4, I1KS.

2 MECTO JUCIHUIIINHBI B OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMME

JlucuuiiauHa OTHOCUTCS K IUKITY TMPpOo(decCHOHANBHBIX AUCIUILIAH BapHATUBHON
4acTH Y4eOHOrO IJIaHa.

basupyeTcst Ha 3HaHUSAX W YMEHHSIX, KOTOPBIE CTYACHT PUOOpEN MPH OCBOCHUU
MPEIIIeCTBYIONUX TUCIUIUIAH: 00mmas ¢u3nKa, BBEJACHUE B CIEIUAIBHOCTh, TEOPETH-
YECKHE OCHOBBI DJIEKTPOTEXHUKH, BBICIIAS MaTeMaTHKa, JIEKTPOMArHUTHBIC MEPEXO/I-
HBIE TIPOLECCHI, IEKTPUUECKUE MAIIMHBI, HIEKTPUUECKUE alIapaThl, JIEKTPOTEXHUYE-
CKHE MaTepuabl.

3HaHUS ¥ yMEHHUs, TPUOOPETEHHbIE TPU OCBOCHUM JAHHOMN TUCIUIUIMHBI, peatu-
3YIOTCSl CTYJEHTOM MPH U3YyYEHUH MOCIEIYIOMNX AUCUUIIINH «OCHOBBI pereiHoil 3a-
IIUTHI 1 aBTOMAaTU3allMU SHEPTOCUCTEM», « DJIEMEHTHI CUCTEM aBTOMATHKU», «ABTOMa-



TH3alMs TPOU3BOJICTBEHHBIX MPOIIECCOBY, «DIEKTPUUYECKAS YACTh CTAHIIMM U MOJICTaH-
[U» TporpaMMbl OakanaBpckoil moarotoBku, «CAIIP snexTpruyeckoit yacTu AIeKTpo-
cTaHUUi», «CrnenuanbHbIe BOMPOCHI JIEKTPUUECKUX CTAHUUI» MPOTPaMMbl MarucTep-
CKOU MOATrOTOBKU; MPOXOKICHUH I'OCYyIApCTBEHHONW UTOTOBOM aTTECTALIUH.

3 CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

3.1 Pacnpeue.ﬂeHne y‘lEﬁHBlX qacoB 110 TeMaM AUCHMIIJIMHBI 1 BUAaM 3aHsA-

KonnuectBo yacos
HaumenoBanue tem (ounasi/3aounas popma)
(comeprkaTenbHBIX MOTYJICH ) B ToMm uncne
MBI Bcero
Jlexuun IIpaxt. | JIaGop. CPC

Oco0eHHOCTH TOCTPOCHUS CO-
1 | BpeMCHHBIX JJIEKTPOIHEPIeTH- 10/10 6/1 - 0/0 4/9
YECKUX CUCTEM

OcoOeHHOCTH TeHEepaIiH TeT-
JIOBOM U AJICKTPUYECKOM dHEP-
2 | ruM Ha TCIUIOBBIX AJICKTPOCTAH- 8/10 4/1 - 0/0 4/9
LUSX C UCIIOJIb30BAHUEM COBpe-
MEHHBIX TEXHOJOTUI
Oco0eHHOCTH TeHepaIuy Ter-
JIOBOM U DJIEKTPUYECKOM DHEP-
3 MM Ha aTOMHBIX 3JICKTPOCTaH- 8/9 4/0 - 0/0 4/9
[USX C MCIIOJIb30BAaHUEM COBpE-
MEHHBIX TEXHOJIOTHH
CoBpeMeHHbIE TEXHOJIOTUH B
BO300HOBJISIEMON SHEPreTHKE

5 HanoTexHom0ruu B TOMIMBHO- 8/9 40 B 0/0 49
HHEPreTUIECKOM KOMILIEKCE
[MudpoBu3zarys 31eKTpoIHEpre-
5 THKH B PaMKaX KOHLETIHH HH- 13/13 41 3 43 5/9
TEeJJIEKTYaIbHOM SHEeprocucre-
Mmbl Smart Grid

Copemennbie CAIIP-cuctemsl,

13/9 4/0 - 5/0 4/9

7 MIPUMEHSIEMBIE B ITPOIECCE TTPO- 17/14 41 3 8/3 5/10
EKTHPOBAHHS DIICKTPHUECKIX
CTaHIIMH U TOACTaHIIHH
FACTS (Flexible Alternative
Current Transmission System) -
8 yrpasisieMbie (THOKUe) cucTe- 9/10 4/0 - 0/0 5/10
MBI TIEpeAayyl IEPEeMEHHOTO TO-
Ka
KonrtaktHas paboTa (IZONOTHHTETH- 4/6
Has)
Kypcosas pabota (1poexr) — —
HWToro mo Buaam 3aHATHIA 90/90 34/4 0/0 17/6 35/74
Kontpois 18/18

HUTOT'O 108/108 34/4 0/0 17/6 35/74




(I)opanOBaHne KOMIIETEeHIIUH B pe3yjabTare 0CBOCHUA TEM JUCHHUIIINHBI

TeMbl AUCLMILIAHBL,
Komnerenuun
HalICJICHHBIC HA BpraGOTKy KOMIICTCHIINN
[1K-3 Temsr 1-10
[1K-4 Tewmsl 1, 4-9
[1K-5 Tewmsr 1, 4-9
3.2 Jlekuuu

Tema 1. Oco6eHHOCTH MOCTPOEHUS COBPEMEHHBIX 3JIEKTPOIHEPTETUUECKUX CH-
CTEM.

Conepxxanue TeMbl 1: [lpuHUMI MOCTpOEHHUS U OCOOEHHOCTH COBPEMEHHBIX
anekTpodHepreTrudeckux cucteM (23C). XapakrepucTtuka s3HeproodorekToB 39C. Oco-
O0eHHOCTH pexXUMOB padboThl DIC. OcobeHHOCTH opranu3aiuu ynpasiaeHus I9C.

Tema 2. OcOOEHHOCTH T'€HEepaly TEIJIOBOW U 3JEKTPUUYECKON SHEPTUU Ha TeIl-
JIOBBIX JIEKTPOCTAHIUSAX C HUCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHIA.

Conepxxanue TeMbl 2: COBpeMEHHbIE MAPOTra30Bble U ra30TypOUHHBIN TEIJIOBbIE
AJIEKTPOCTAHLMU. YCTPOMCTBO M PEXHUMBI pabOThl COBPEMEHHOM TIa30BOM TYypOWHBI.
CoBpeMeHHBIE KOTJIOArperaThl ¢ KUITSIIUM CIIOEM.

Jluteparypa k Teme 2: [1,4]

Tema 3. OcoOGeHHOCTH reHepaIuu TEIJIOBOW U AJIEKTPUUECKOM YHEPTUU HA aTOM-
HBIX AJIEKTPOCTAHLHUSAX C UCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOIOTHUH.

Conepxkanue TeMbl 3: OcoO0eHHocTH coBpeMeHHbIX ADC Ha 06a3e MOJIepHU3HPO-
BaHHBIX BOJIO-BOJISIHBIX SIAEPHBIX peakTopoB. OcobeHHOoCTH coBpeMeHHbIX ADC Ha 6a3ze
AJIEPHBIX PEAKTOPOB Ha OBICTPBIX HEHTpoHax. TepMosiaepublii peakTop npoekta ITER.

Jlutrepatypa Kk Teme 3: [1,2]

Tewma 4. CoBpeMeHHbBIE TEXHOJIOTUN B BO3OOHOBJISIEMOM SHEPTETUKE.
Conepxanue TeMbl 4: AHaNM3 UCMOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTUN B BO3-
oOHOBsieMo#t sHepreTrke. CoBpeMeHHbIE HaKOMHUTENU dHepruu. [IpumeHeHue coBpe-
MEHHOM CHJIOBOM AJIEKTPOHUKH HAa SHEPTrOOOBEKTaX BO30OHOBIISIEMOM YHEPTETHKH.
Jlurepatypa K Teme 4: [1,2,5]

Tema 5. HaHOTEXHOJIOTMY B TOIUIMBHO-3HEPTE€TUYECKOM KOMIUIEKCE.
Conepxanue TeMbl S: IToHaTHe HAaHOTEXHOJOTHH. AHAJIN3 UCIOJIb30BaHUs HAHO-

TEXHOJIOTU B TOTUIMBHO-3HEPTETUYECKOM KOMILIEKCE. SIBJIEHNE CBEPXIPOBOAUMOCTH.
Jlureparypa k Teme 5: [1,7]

Tema 6. LludpoBuzanus MEKTPOIHEPTETUKH B paMKaxX KOHIICMIIUU HHTEIUICKTY-
anbpHOM ’Heprocuctembl Smart Grid.



Conepxxanue teMbl 6: [Tonstue nudpoBuzanmuu. AHaIU3 UCOIb30BaHMS TUPPO-
BBIX CHUCTEM B DJIEKTPOIHEPTeTUKH B paMKaX KOHIIEMIUU WHTEJUIEKTYalbHON SHEPTrOCHU-
crembl Smart Grid. Haznauenue nporokona MOK 61850.

Jlutepatypa k Teme 6: [1,2,5,6]

Tema 7. CoBpemennbie CAIIP-cuctemsl, mpuMeHsieMble B TIPOIecCce MPOESKTUPO-
BaHMUS DJIEKTPUUYECKUX CTAHIUI U MOJCTAaHIUH.

Conepxanue tembl 7: AHanu3 coBpemeHHbIx CAIIP-cucteM, nmpumeHseMBbIX B
MPOIIeCcCe MPOCKTUPOBAHMSI DJICKTPUICCKUX CTAHIMKM W ToacTaHuii. OCOOEHHOCTH HC-
nons3oBanus CAIIP Autodesk® AutoCAD® B mporiecce MpOSKTUPOBAHUS AJIEKTPHYC-
ckux ctaniui u nogcraniuii. Ocodennoctu I1O «CAD_Electric_Educationy.

Jluteparypa k Teme 7: [8]

Tema 8. FACTS (Flexible Alternative Current Transmission System) - ympasis-
emble (TMOKKE) CHCTEMBI Mepeiayn EPeMEHHOTO TOKa.

Conepxanvie Tembl 8: [Tonsitue n HasHauenue FACTS (Flexible Alternative Cur-
rent Transmission System) win ymnpaBJII€MbIX CHCTEM Iepeladyd MEePeMEHHOIO TOKa.
Oco6ennoctu BHeapenns FACTS B D3C.

Jlureparypa k Teme 8: [1,6]

3.3 IlpakTn4yecKkue 3aHATUSA
[IpakTuueckue 3aHATUS YU€OHBIM TUIAHOM HE TIPETYCMOTPEHBI.

3.4 JlaGopaTopHbIe padoThI

Ne O06mwewm, gac. JIutepa-
Tema paboThI
/11 OYH/3a04YH Typa
1 HccnenoBanne COBPEMEHHBIX IU(PPOBBIX CHCTEM 41 [9]
IIEKTPUYECKUX U3MEPEHUN
HccnenoBanne XapakTEpPUCTHK COBPEMEHHBIX aKKy-
2 . paxtep P y 412 [9]

MYJISITOPHBIX O6arapeit

N3yuenne coBpemenHsix CAIIP-cucreMm, npumense-
3 MBIE B IIPOLECCE IPOCKTUPOBAHUSA DICKTPUUYECKUX 4/2 [9]
CTaHIMU U NOJICTAHIINN

N3yyenne CAIIP-cuctemMbpl NpOEKTUPOBAHUSA DIIEK-

4 TPUUYECKOW YacCTH DJJIEKTPOCTAHIMA W IOACTAHIIMH 5/1 [9]
«CAD Electric Educationy.
HUTOI'O 17/6

3.5 CamocrosiTesibHasi padoTa CTyIeHTA

No . O0BeM, yac.
Buppl camocTosTenbHO paboThI CTyICHTa
n/n 04H/3209H
1 V3y4yeHune JeKIIMOHHOTO MaTepraa 15/34
2 [ToaroroBka K MPaKTHYECKUM 3aHSTHSIM -
3 [ToxroroBka k 1abopaTopHbIM paboTam 11/31
4 BelInonnHeHne KypcoBOro npoekra -
5 BrinonHenune kypcoBoi paboThl —
6 BrInonHenue WHAMBHTYaIbHOTO 331aHUs 9/9
HUTOI'O 35/74




3.6 KypcoBoii npoexT (padora), HHIMBUAYAJIbHOE 3a]aHUE

KypcoBasi padoTa 1o TuCUUIUTUHE HE MPEyCMOTPEHA YU€OHBIM TIIIAHOM.

JIJist CTy/IeHTOB OYHOM U 3a04HOM (popM 00yueHus BO 4-M ceMecTpe MpeayCcMOT-
PEHO BBIMOJIHEHUE KOHTPOJIBHON paboThl O (opMe MHAMBHUAYAJIBLHOIO 3aaanus. Te-
MaTUKa HMHIWBHUAYaJIbHOTO 3aJaHUsl CBs3aHA JCTAJbHBIM H3YYEHHUEM COBPEMEHHBIX
CAIIP-cuctem Ha  mnpumepe CAIIP  Autodesk®  AutoCAD® u 11O
«CAD _Electric_Education», npuMeHsieMbIX B MPOIECCE MPOESKTUPOBAHUS DIIEKTpUYE-
CKUX CTaHIUi u rmojacraniui [10].

Llenp — 3akperyieHue TEOPETUYECKOr0 Marepuana JUCHUIUIMHBI U IOJIyYEHHE
NPAKTHYECKUX HABBIKOB B 00JIACTH WCIOJB30BAaHUSI COBPEMEHHBIX TEXHOJIOTHUN B TOII-
JUBHO-9HEPTETHUYECKOM KOMILIEKCE.

B pe3ynbTaTe BbINOJHEHUS paOdOThl 00YUYaIOIIHMIICS TOTKEH:

— 3Hath coBpeMeHHbie CAIIP-cuctem nHa mnpumepe CAIIP Autodesk®
AutoCAD® u I10 «CAD_Electric_Educationy;

— yMeTbh nonb3oBaThesa coBpeMeHHbIMU CAIIP-cucremamu Ha npumepe CAIIP
Autodesk® AutoCAD® u 1O «CAD _Electric_Educationy;

— BJaJIeTh METOAMKAMH BHIOOpA BHICOKOBOJIbTHBIX aBTOMAaTHYECKUX BBIKITIOYA-
TeJIel W CUIJIOBBIX Kalesneill pacrpeiesUTeNbHbIX YCTPOWCTB € HUcmosb3oBaHueM I10
«CAD_EFElectric_Educationy».

NuauBuayanbHoe 3ananue odopmisiercss Ha aucTtax ¢opmara A4. Pexomennye-
MBIi 00BbEM TMOSICHUTENBHOM 3alUCKU MO0 WHAMBUIYyaJbHOMY 3aj1aHuio 7-10 ctpanui
dbopmara A4.

4 ®OHA ONEHOYHBIX CPEACTB

4.1 Kpurepuu H mKAaJAbl VIS HWHTEIPUPOBAHHOI OIEHKH YPOBHS
chopMUPOBAHHOCTH KOMIIETEH NI

Cocmasnawowas KomnemeHyuy — NOAHOMaA 3HAHUU

- HyJIEBOW ypOBEHb: HEBEPHBIEC, HE APIYMEHTHPOBAHHBIE, C MHOKECTBOM I'PYObIX
OLIMOOK OTBETHI HA BONIPOCHI. Y POBEHb 3HAHUI HM>KE MUHUMAJIbHBIX TPEOOBaHUM;

- MUHAMAJIbHBIM YPOBEHb: JaHbI HE MOJHbIE, HETOUHBIE U HEAPTYMEHTUPOBAHHBIE
OTBETHI Ha BOMPOCHL. JlomylieHo MHOro TpyObIX OMIMOOK. YPOBEHb 3HAHMM HIMXKE MU-
HUMAaJIbHBIX TPEOOBAHMIA;

- MOPOTOBBIM YPOBEHb: JAaHbl HENOCTATOYHO MOJIHBIE, TOYHBIE U apTyMEHTHUPO-
BAHHBIE OTBETHI HA BONPOCHIL. [1110X0 3HAET TEpMHUHBI, ONPENEICHUSA U ITIOHATHUS; OCHOB-
HbI€ 3aKOHOMEPHOCTH, COOTHOIICHUS, MPUHIUIBL. J(OMyIIEeHO MHOTO HEerpyObIX OIIU-
00K;

- CPEIHMM YPOBEHb: JaHbl JOCTATOYHO IOJIHBIE, TOYHBIE U apTyMEHTUPOBAHHBIC
OTBETHI HAa BONPOCHL. B 11€710M 3HAaeT TEPMUHBI, ONIPEIEIICHNs U ITIOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOLICHHUSI, MPUHIIUIBI. JJOMYIIIEHO HECKOJIBKO HErpyObIX OIINOOK;

- IIPOJIBUHYTBIM YPOBEHB: AaHBI ITOJHBIE, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI
Ha BONPOCHL. 3HAET TEPMHUHBI, ONPEAEICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOUIEHMSI, TPUHLMIIBL. [[0MyI1eHO HECKOJIBKO HETpYOBIX OLINOOK;



- BBICOKMU YPOBCHBL: JaHbl ITOJHBIC, TOYHBIC N apIr'YMCHTUPOBAHHBLIC OTBCTHI Ha
BOIIPOCHI. 3Haer TCPMUHEBI, OIIPCACIICHUA W IIOHATHUSA; OCHOBHLIC 3aKOHOMEPHOCTH, CO-
OTHOLICHUWA, IIPUHIUIIBI. I[OHYHIGHO HECKOJIbKO HETOYHOCTEH.

Cocmasnaowas KomnemeHyuyu — yMeHus

- HYJICBOW ypOBEHb: IIOJJHOE€ OTCYTCTBHE ITOHUMAHHUS CYyTH METOOUKH PEIICHHUS
3aJ]a4u, JOIYIIEHO MHOKECTBO I'pyOeHIIINX OMMOOK / 3a1aHUsI HE BBIIIOJIHEHBI BOOOMIE;

- MUHUMAJIbHBII YPOBEHb: CJ1a00€ IOHMMAaHUE CYTH METOJUKH PEIICHUs 3a7auH,
JonyuieHsl rpyosie ommoOku. Pemenus He o0ocHoBaHbl. He ymeer ucnonb3oBath HOp-
MAaTHUBHO-TEXHUYECKYIO JIUTEPATYPY;

- IIOPOTOBBIM YPOBEHb: IOCTATOYHOE IOHUMAaHUE CyTH METOJMKHU PELICHMS 3aa-
YH, JOMYyIIeHb! OOk, Pemenus He Bcerga 000CHOBaHBL. YMEET MCIOJIb30BaTh HOP-
MaTHUBHO-TEXHUYECKYIO JIuTepaTypy. Cinabo OpUEeHTUPYETCA B CIELHAIBHON HAy4dHOU
JUTEPATYDE;

- CpEIHUN YPOBEHB: B LIEJIOM IIOHUMAET CYyTh METOAUKHU PELICHUS 3a7a4u, JOIY-
HIeHbl OMOKHU. PemieHus He Bcerna 000CHOBaHBI. YMEET HCIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIIELMAIIbHYIO HAYYHYIO JJUTEPaATypy;

- IPOJBUHYTBIM YPOBEHb: B LIEJIOM IIOHUMAET CYyTh METOAUKHU PELICHUS 3aJayH,
JOTyIIEHbl HeTOYHOCTU. CIIocOOEH 000CHOBATh pElICHUs. YMEET HCIOIb30BaTh HOP-
MAaTUBHO-TEXHUYECKYIO U CIICLUAJIBHYIO HAYYHYIO JIUTEPaATYPY;

- BBICOKMI YpOBEHb: MOHHMMAET CYTh METOAMKU pemieHus 3anadu. CrnocoOeH
000CHOBaTh pPEIICHUA. YMEET HCIO0JIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIICLIHAIIb-
HYIO0 HAYYHYIO JIUTEpPATypy, IepEI0OBON ITPOU3BOICTBEHHBIN OIIBIT.

Cocmasenarowas komnemeHyuu — 61adeHue HagblKamu

- HYJIEBOM YPOBEHb: HE JEMOHCTPUPYET BJIAJICHUE HABBIKAMHU BBITTOJIHEHUS MPO-
dbeccroHaNIbHBIX 3a/1a4. He MOXKeT BBIMOJHUTD 3ajaHNS;

- MUHUMQJIbHBIM YPOBEHb: HE JE€MOHCTPUPYET BJIAJICHUEC HABBIKAMHU BBINIOJIHCHUS
poheCCHOHANIBHBIX 3aj/1adu. VICIBITBIBAET CYIIECTBEHHBIC TPYIHOCTH IIPH BBITIOTHEHUN
OTACJIbHBIX 3aJIaHUM;

- MIOPOTOBBIN YPOBEHB: BJIAJCET HABBIKAMHU BBITIOJIHEHHUS TPO(PECCHOHATBHBIX 3a-
Jlady Ha MOPOTrOBOM YPOBHE. 3alaHHsI BBITIOIHSAET MEJJICHHO U HEKAY€CTBEHHO;

- CpeIHUH YPOBEHB: BJIaJICET HaBBIKAMU BBITIOJIHECHUS MPO(ECCHOHAIBHBIX 3a7a4.
3agaHus BBIMOJIHAET Ha CPEIHEM YPOBHE MO OBICTPOTE U KAYECTBY;

- MPOJBUHYTHI YPOBEHB: BIIAJICET YBEPEHHBIMU HABBIKAMH BBIMOJHEHUS MPO-
(beccroHANIBHBIX 3a71a4. BRICTPO M KaUeCTBEHHO BBIMIOJIHSET 3aJaHus, HHOTIa JOIMyCKas
HE3HAYUTEJbHBIE TOTPEITHOCTH;

- BBICOKHU YPOBEHbB: BJIAJICET YBEPCHHBIMU HABBIKAMU BBINOJHEHUS Tpodeccro-
HaJIbHBIX 3a7a4. BRICTpO M Ka4eCTBEHHO BBITIOJIHAET 3aJlaHusl, IPU HEOOXOAUMOCTH Jie-
MOHCTPUPYSI TBOPUYECKUN MOIXOI.

Ob6obwennas oyenka cghopmuposanHocmu KOMnemeHyutl
- HYJICBOW YpOBEHB: Ha HYJIEBOM YPOBHE C(OPMUPOBAHBI: BCE COCTABIISAIOIINE;
OJTHA WJIH JIBE U3 TPEX, OCTAIbHBIC — HA 00JIEe BELICOKOM YPOBHE;
- MUHUMAJbHBI YPOBEHb: HA MUHUMAJIHHOM YPOBHE C(HOPMUPOBAHBI: BCE CO-
CTaBJISIONINE; OJTHA WU JABE U3 TPEX, OCTAIbHBIE — HAa 00JIee BHICOKOM YPOBHE;



- TIOPOTOBBIN YPOBEHb: Ha TTOPOTOBOM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIO-
1ye; OJHa WM JIBE U3 TPEX, OCTAIbHBIE — Ha 00Jiee BHICOKOM YPOBHE;

- CpeHUN YpOBEHb: Ha CpeHEM YpOBHE C(OPMHUPOBAHBI: BCE COCTABJISAIOIIME;
OJIHA WJIM JIBE U3 TPEX, OCTAJIbHBIC — Ha 00JIee BLICOKOM YPOBHE;

- TIPOABUHYTHIN YPOBEHB: HA MPOJBUHYTOM ypOBHE C(POPMHUPOBAHBI: BCE COCTAB-
JISIOUINE; OJIHA WJIU JBE U3 TPEX, OCTAJIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKUM YpOBEHb: Ha BBICOKOM YPOBHE C(OPMHPOBAHBI BCE COCTABIISAIOIINE
KOMIIETEHITUH.

4.2 BOIIpOCLI K 3K3aMEHY M IIPUMEP IK3IAMCHAINHOHHOI'O omJera
BOl'[pOCLI K 3K3aM€EHYy:

1. B yem 3aKiIIO4arOTCS NPHUHIMI MOCTPOCHUSI U OCOOEHHOCTH COBPEMEHHBIX
aneKTposHepreTuueckux cucteM (39C)?

2. XapakTepuCcTUKH 3HEproodbekToB DC (reHepaTopoB, CHIIOBBIX TpaHCPOopMa-
TOPOB M aBTOTPAaHC(HOPMATOPOB, JIEKTPOIBUTATEIEH ).

3. Oco0eHHOCTH PEKUMOB pabOThI U OpraHu3anuu ynpasienus 99C

4. OcoOEHHOCTH TEXHOJIOIMUYECKOIO IMKJIa COBPEMEHHBIX Mapora3oBbIX M ra-
30TYpOMHHBIX TEIUIOBBIX JIEKTPOCTAHLIUH.

5. YcTpolcTBO U pekUMbl paOOThI COBPEMEHHOM Ia30BOM TypOUHBI.

6. HaznaueHne u yCTpOMCTBO COBPEMEHHBIX KOTJIOATPETATOB C KUIISAIINM CIOEM.

7. Ocobennoctu coBpeMeHHbIX ADC Ha 0a3ze MOJEPHH3UPOBAHHBIX BOJO-
BOJSHBIX SIZIEPHBIX PEAKTOPOB.

8. Ocobennoctu coBpeMeHHbIXx ADC Ha 0a3e sIepHBIX PEaKTOPOB HA OBICTPHIX
HEUTPOHAX.

9. KoHCTpyKTUBHBIE 0OCOOEHHOCTH TepMosiiepHOro peakropa npoekra I[ITER.

10. AHanu3 UCTIOJL30BAHMS COBPEMEHHBIX TEXHOJIOTHUI B BO3OOHOBIISIEMOM DHEP-
TETHKE.

11. OcobGeHHOCTH COBPEMEHHBIX HAKOTTUTENICH SHEPTHUH.

12. [IpuMeHeHre COBPEMEHHOMN CHUJIOBOM DJIEKTPOHUKU HAa IHEProoOBEKTaxX BO3-
OOHOBJISIEMOM YPHEPTETUKHU.

13. IToHsITE HAHOTEXHOJIOTUH.

14. AHanu3 UCMOJIb30BAHUS HAHOTEXHOJIOTUH B TOTJIMBHO-PHEPIETUYECKOM KOM-
TJIeKCe.

15. SIBneHue cBepXIpPOBOJUMOCTH.

16. ITonstue nudpoBU3aLUU.

17. AHanu3 UCHOAB30BaAHUS U(POBBIX CUCTEM B JIEKTPOIHEPTETHKU B paMKax
KOHLIETILIUY UHTEJUIEKTYallbHOM 3Heprocuctembl Smart Grid.

18. Haznauenue nporokona MOK 61850.

19. Ananus coBpeMennbix CAIIP-cuctem, mpuMEHsIEMBIX B MPOLIECCE MPOEKTH-
POBAHUS JIEKTPUYECKUX CTAHIMNA U MOJACTAaHLIHH.

20. Ocob6ennoctu ucnonp3zoBanus CAIIP Autodesk® AutoCAD® B mporecce
MPOEKTUPOBAHUS SJEKTPUUECKUX CTAHIMI U MOJCTAHIUH.

21. Ocobennoctu I10O «CAD_Electric_Educationy.



22. Tlonsatue u nazHauenue FACTS (Flexible Alternative Current Transmission
System) mim yrnpaBisieMbIX CUCTEM TepeIadu IePeMEHHOr0 TOKa.

23. Oco6ennoctu BHeaApeHuss FACTS B D3C.

24. TloHsTHE PHEPrOCUCTEMBI C OOJIBIION J0JIel BO30OHOBIISIEMBIX HCTOYHUKOB
sHepruu KoHuenmuu Smart Grid.

25. OcobeHHOCTH OpraHu3allMy KaHaloB CBA3M B pamkax mporokona MOK
61850.

IIpumep 3K3aMeHALMOHHOIO OMJIeTAa:

TOYBIIO «TOHEIKHAN HAITMOHAJIBHBIV TEXHUYECKHWA YHUBEPCUTET»

Y poBeHb BhICIIETO MPOdheccHo-

HaJIbHOI'O O6p8.30BaHI/I$IZ 6aK8.J'IaBpI/IaT
(OakaynaBpHar, CIICLUAIUTET, MArHCTPATypa)

Hanpasnenue noarotoBku (cre-

LUAIbHOCTB): 13.03.02 — DiiekTpo’HEPreTHKa M AIEKTPOTEXHUKA
(xon, Ha3BaHUE)
[Tpoduis: DJIEKTPUYECKHUE CTAHINH
(Ha3BaHUE)
Cemectp: V
VY4yebHas AMCUUIUINHA! CoBpeMeHHbIE TEXHOJIOTUHU B TOINIUBHO-IHEPT€THUECKOM KOM-
IUIEKCE
BUJIET Ne 1
1. Oco0eHHOCTH COBPEMEHHBIX HaKOIUTENEH IHEPIUH.
2. Haznauenne nporokona MOK 61850.
3. Ucnonwiys [I19BM u I10 «CAD_Electric_Education» BbimosHuTh pacuér TokoB K3 B

MaKCHUMAaJIbHOM PEXUME PAOOTHI 3JIEKTPOIHEPreTUYECKONH CHUCTEMbI B 33JaHHBIX TOYKAX, COIJIACHO
cxeMe, pUBEAEHHOM Ha puc. 1.

4. Hcnons3ys [I9BM u I1IO «CAD_Electric Education» BBIIOJIHUTE BBIOOp aBTOMaTHue-
CKHMX BBIKITIOUATEJICH B CXE€Me, MPUBEIAECHHOM Ha puc. 1.
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VYTBepxKaeHO Ha 3aceqaHuy Kaeapsl « IMEKTPUUECKUE CTAHITHI
npotokoist Ne 1 ot 31 aBrycra 2022 r.

3aB. kadeapoi, Txkauenko C.H.
3K3aMCHATOop (moanucs)




4.3 Kputepum olleHUBaHUA

Texymuii KOHTPOJIb 3HAHUN CTYJEHTa OYHON (POPMBI OOYUEHUS OCYIIECTBIISIETCS
1o pe3yJibTaTaM JabopaTOPHBIX padoT; CTyJEHTa 3a04HOM (POpMbI OOyUYEHUSI — IO pe-
3yJbTaTaM BBIMIOJHEHUS KOHTPOJILHON PabOTHI.

BrlinonHenne 1adopaTopHbIX padoT ¢ 3alUTON OTYETA, BHINOJIHEHUE UHIAUBUIY-
JILHOTO 3aJIaHus (KOHTPOJIbHOU pabOThI C MOJYYEHUEM OTMETKH MPENoaaBaTesl O Bbl-
MOJIHEHUH ), IPEYyCMOTPEHHBIX paboueil mporpaMMoi AUCIUIUIUHBI, SBISETCS HEOO0XO0-
JTUMBIM YCJIOBHEM JOIYyCKa CTYACHTA K DK3aMEHY.

IIpome:kyTouHasi aTTecTallUsl O PE3yiIbTaTaM OCBOCHUS NUCIUILIMHBI B Ce-
MeCTpe TPOBOIUTCS B (hOpPME CEMECTPOBOTO IK3aMeHa. IK3aMEH MPOBOJAUTCS TUCHMEH-
HO 110 Ounetam. B xaxmaoM OwiteTe COmep KUTCs JIBa TEOPETUUECKHUX BOIpoca (3amaHus
Neol u No2) u nBe 3amaun (3amanust Ne3 u Ned). 3amaHnusiM IPUCBAUBAIOTCS CJICAYIOIINE
BecoBbie koddummentsr: 0,2 0,2, 0,3 u 0,3. Cymma BecoBbIX k0d(pPHIIMEHTOB paBHA
CIMHHUIIC.

OTtBet Ha Kax0€ 3a7aHue olenuBaeTcs no 100-6anpHOM HIKaeE.

JJ1st Ka)a0ro TEOPETHIECKOTO Bompoca oreHka «100» ctaBuTcs B cliydae MOJIHO-
IO CUCTEMHOT'O PacCKpBITHsI BOIIpoca 06e3 KaKuxX-Iub0 HETOYHOCTEH. bamibl cHUMaroTcs,
€CJIM B OTBETE YMYIIEHBI KaKue-IM00 BTOPOCTENEHHbIE MOMEHTHI (10 10 6amioB), mo-
MYIIEHbl HECYIIECTBEHHbIE HETOYHOCTH (110 10 GaioB), JOMYIIEHBI CYIIIECTBEHHbBIC HE-
TOYHOCTH TIPH TIPABIIIBHOM OTBETE B MEJIOM (0 25 6ayuioB), IpH HETOCTATOYHOM TIPE/-
CTaBJICHUU MaTepuaioB (0ayIbl CHUMAIOTCS KaK MPOIICHT HEOCTAIOIIETO MaTepHraia ¢
Y4eTOM €T0 3HAYMMOCTH). B cirydae HeBepHOTO OTBETa Ha TEOPETUICCKUNA BOTIPOC 00Y-
YAIOMIMIACS MOJTydaeT 3a HETO HOJIb 0ajlioB.

JIns 3agaun onieHka «100» cTaBUTCS B citydae MPEACTABICHHS ITOJTHOTO PEIICHUS
C TIPAaBWJIBHBIM XOJIOM ¥ TOYHBIM OTBETOM, NPU BEPHOM YKa3aHUU CIUHUIT U3MEPCHHUS
BCeX (M3MYECKUX BEIMYWH, HATMYNW TOSCHSIIOMNX KOMMEHTAapHUEB K pacdyeTy U BbI-
MOJIHEHHOM TOJTHOM aHallu3e Pe3yJbTaToB (eciau TpedyeTcs B 3amade). bamisl cHuma-
I0TCSI, €CTIU B PEIICHUH €CTh HECYIIIECTBEHHBIC HETOUHOCTH, HE TIOBJIMSIBIIINE HA PE3YIIb-
TaT (10 15 GaynoB), HEBEPHO YKa3aHbl WM HE YKa3aHbl €AUHUIBI U3MEPEHHS (u3nye-
CKUX BeNWYMH (10 15 GanioB), HOMYyIIEHBI OTACIbHBIC HETOYHOCTH B XOJ/I€ PEUICHUs, HE
MCKA3UBIIIKE XOJI pEIICHUS B 11eJIoM (710 25 6ajoB), HETOYHOCTH YHCJICHHBIX Pe3yJbTa-
TOB (110 15 6ansoB), ommOKu B aHanu3e pe3ynbTrartoB (10 20 6amwioB). [Ipu oTcyrcTBUN
BBITIOJTHCHUS 3aaHUS O0YJarOIIMICS TI0JydaeT HOJIb OaJljIoB.

HToroBast olieHKa 3a 5K3aMEH PAaCCUMTHIBACTCS KaK CyMMa MPOU3BEICHHUIA OIICHOK
3a KaX10€ 3aJJaHie Ha UX COOTBETCTBYIOIIUNA BECOBOM KOIPDUIIMCHT U OKPYTIISICTCS 10
IIEJIOTO 3HAYCHHSI B OOJIBIITYIO CTOPOHY.

[Ipu olleHMBaHWM CTYACHTA Ha dK3aMCHE IPETo/IaBaTellb PYKOBOJCTBYETCS KPH-
TEpUsIMHU, PUBEJICHHBIMU B Tabiuie 1. MakcuMaJbHO BO3MOKHOE KOJIMYECTBO OaJI-
JoB — 100.

IIpumep pacyera UTOrOBOM OLIEHKHU 110 IK3aMEHY.

B Ounere umeercs tpu 3amaHus ¢ BecoBbiMU kKodddunuentamu 0,2, 0,2, 0,3 u
0,3. [TycTh onenku 3a kaxaoe 3aganue mo 100-6amibHol mkane coctapuiu: 60, 90, 90
1 85, COOTBETCTBEHHO. Tora UTOroBasi OIEHKa MO 9K3aMEHY COCTABIISICT:



0,2-60+0,2-90+0,3-90+0,3-85=81,5~82,5 Oa1.

[Tonyuennas orenka mo 100-0amipbHOM IIKaje omNpesesseT OIEHKY MO HaIlho-
HaJpbHOM miKane u mkane ESTS. /[ paccMoTpeHHOTO TTpUMEpa 3TO OIEHKH «XOPOIIIOY
1 «B» COOTBETCTBEHHO.

Tabnuma 1 — Pacnipenenenne 6amioB Mo ceMECTPOBOMY 3K3aMEHY

Makcumansao
®opMa KOHTPOJIA
BO3MOYKHOE KOJINYECTBO 0AJIJIOB
Borpoc 1 20
OTBeT Ha BOIIPOCHI U PEIICHHE
BOIpOC 2 20
3aJa4y K3aMEHAIHOHHOIO
GruIeTa 3aga4a 1 30
3amaua 2 30
HUTOIO: 100
Cymma 6amioB Oruenka Orenka
no 100-0anpHOM HIKane no mkane ECTS 110 FOCY/IapCTBEHHON LIKase
90-100 A OTian4HO
80-89 B Xobollo
75-79 C p
70-74 D Y 10BIIETBOPHUTEIILHO
60-69 E JIOBJICTBOPHTE
35-59 F HeynosnerBopurenbHO
0-34 F YAOBICTBOPHTE

* — ¢ 00s3aTEIBLHBIM ITOBTOPHBIM H3YUCHUCM NUCHHUILINHBI.

4.5 IlpuMep TeKylIero onpoca Ha 3aHATHSIX

Ha npumepe tembl «MUcciieoBanue COBpEeMEHHbIX HU(PPOBBIX CHCTEM JJIEK-
TPUYECKUX M3MEPEHMID).

1. OOBsicHUTE pa3HUILy B KOHCTPYKIMU W MPUHIUIE JEUCTBUS MEXKIY aHAJIOTO-
BBIM U ITU(POBBIM OcIiuIorpadom?

2. Urto Takoe ALIT u ITAIT u 1151 wero mpuMeHsrOTCS ?

3. OT KaKuX MapaMeTPOB 3aBUCHUT TOYHOCTh ITU(PPOBBIX H3MEPHUTEIBHBIX CHCTEM?

4. BO3MOXXHO JIM BBIMIOJIHATH OSCKOHEUYHO HEMPEPHIBHYIO BO BpEeMEHHU IU(PPOBYIO
PETUCTPAIIMIO DJIEKTPUYECKUX CUTHAJIOB HCIOJB3YSl MPOMBIIUICHHBIC IH(PPOBHIE OC-
rsuiorpadur?

6. 3aueM MPUMEHSFOTCSI JUCKPETHBIC CUTHAIIBI?

7. Kax yctpoen mudpoBoii amrnepmerp?

8. Uro npencrapnset cobout daiin hopmara COMTRADE u 3auem npumensieTcs?

9. Iyt KakuX 1eJIel MPUMEHSIETCsI TajlbBaHUUYECKasl pa3Bsizka’?

10. Ha xakoii uudpoBoii margopme OCHOBaHbI COBPEMEHHbIE ITU(POBBIE OCLUJI-
jorpadbl U pErUCTPaTOPbl aBAPUHHBIX CUTYALUI?

Texkymuii KOHTPOJIb 3HAHUW CTYAEHTOB MPOU3BOJAUTCA MO pe3yibTaTaM KOH-
TPOJIBHBIX OMPOCOB B XOJI€ MPOBEACHUS JTA0OpaTOpHbIX 3aHATUN (15 MuUHYT BHaudasne
Jab0paTopHOil paboThI).



5 PEKOMEHAYEMAA JIMTEPATYPA

I Ocnosnaa numepamypa

1. Banees, 1. M. O6m1as anekTposHepreTuka : yueoHoe nocooue / M. M. Banees,
B. I'. Makapos. — Kazanp : Ka3zaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOT -
yeckuil yauepcuteT, 2017. — 220 ¢. — ISBN 978-5-7882-2141-0. — TekcT : 2IeKTpOH-
et // Ludposoit oOpazoBarensHbii pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/79339.html,

2. AmonoB, A. H. OnepatuBHOe ynpaBJIeHHE paclpeneauTEIbHbIMU dJIEKTPUYIE-
CKUMH CeTsMU : yueObHoe mocooue / A. H. Amonos, H. I1. Ckpsibun. — Mocksa, Bosor-
na : Uadpa-Umxkenepus, 2022. — 180 ¢. — ISBN 978-5-9729-0856-1. — Tekcr : arek-
TpoHHBIN // Iludposoit oOpaszoBatenbHbiil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/124254.html;

II /lononnumenvnan 1umepamypa

3. TommuBHO-3HEepreTHUecKuit KoMIuieke Poccru u3 kocMoca. YToJIbHBIC pa3pe-
3bl, TEIVIOBBIC CTAHITUH, ITpOMBIIUIeHHas dkoJorus / 1. B. 3enskoB, B. B. KopocTtoBen-
ko, B. A. Muponkus [u ap.]. — KpacHosipck : Cubupckuii dhenepaibHbIi YHUBEPCUTET,
2019. — 616 c. — ISBN 978-5-7638-4054-4. — Tekcr : anmekTpoHHbIH // L{udpoBoit 0Opa-
30BaTEJIbHBIN pecypce IPR SMART : [caitT]. — URL:
https://www.iprbookshop.ru/100136.html;

4. I'y6apes, A. 1O. [TapoTypOuHHbBIE YCTAHOBKH TEIJIOBBIX 3JIEKTPUYECKHUX CTaH-
nuii : yaueobHoe nocodue / A. F0. I'ybapeB. — Camapa : Camapckuil TocyJapCTBEHHBIH
texanueckuid yausepcuret, ObC ACB, 2021. — 104 c. — Tekcer : anexktponHsiit // Hud-
poBoii  oOpazoBarenbHbli  pecypc IPR SMART : [caiit] - URL:
https://www.iprbookshop.ru/111767.html;

5. HetpaauimoHHble 1 BO30OHOBIIIEMbIE HICTOYHUKH HEPTUH : yueOHOe mocodue
/ YO. II. banmaes, M. b. banganos, JI. 1. llIkenoBa, A. K. Ougap. — Ynau-Yuao : bypsr-
CKasl TOCyJapCTBEHHAsI CEJIbCKOX03sIiiCTBEHHAs akajgemus um. B.P. ®ununmnosa, 2022, —
220 c. — Texcr : anexktponnsiit // LudpoBoii obpazoBarenbubiii pecypc IPR SMART :
[caitt]. — URL: https://www.iprbookshop.ru/125216.html;

6. ®unumMoHoB, B. A. Teopus 351eKTpUyYeCcKOl CBA3U Yepe3 HUPPOBYI0 00pabOTKy
curHaioB ¢ npumepamu B MATLAB : yueOGnoe mocobue / B. A. OUIUMOHOB. —
Mocksa, Bosnorga : Undpa-Unxenepus, 2022. — 780 ¢. — ISBN 978-5-9729-0820-2. —
Teker : anexktponHslid // [udposoit oopazoBatenbubiii pecypc IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/123876.html

7. OcHoBbl HaHOTexHOJoTUHM : yueOHuk / H. T. Ky3nenos, B. M. Hosoropuies, B.
A. XKabpes, B. 1. Mapronun. — 3-e uza. — Mocksa : Jlaboparopust 3uanuii, 2021. — 398
c. — ISBN 978-5-906828-26-2. — Texkcr : anexkrponnsiii // [{ludposoit 06pazoBarenbHbIi
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/109426.html;

8. YueOnas CAIIP cxem mepBUYHBIX JJIEKTPUUYECKUX COCTUHEHUW CTAHIMN U
nojactannmii: yueb. mocobue / B. A. [TaBmokos, C. H. Tkauenko. — Jlonenk: M3narensb-
ctBo OO0 «HIIII «®ommanty, 2021. — 264 c. — 19,2 M6. — 1 daiin. — Cuctem. Tpedo-
BaHus: Acrobat Reader. : moctyn yepe3 mUYHbIA KaOUHET CTY/ACHTA.



6 YYUEBHO-METOINYECKOE OBECIHEYEHUE JUCIHUITJINHBI
Y4eOHO-MeTOAMYECKUE N31aHMsl, pa3paboTannbie B JJonHTY:

9. Meroaudeckue yka3aHHUs K BBIIOJHEHHUIO JIAOOPATOPHBIX PabOT MO JAUCIU-
winHe «COBpeMEHHbIE TEXHOJIOTMH B TOTUIMBHO-PHEPTETUUECKOM KOMILIEKCE» [Dnek-
TPOHHBIN pecypc] : (s CTYyI€HTOB IHEBHOW M 3a04HOM (pOpM 00yUEHHUs HarpaBIICHUS
noarotoBku 13.03.02 «OneKkTposHepreTuka U 3JIEKTPOTEXHUKA», TPOGUiIb «DIEKTPH-
yeckue ctanmuny) / TOYBIIO "JOHHTY", Kad. «3aexTpudeckue CTaHIUm»; [COCT.:
C.H. Txauenko]. — 2,371 M6. — lonenk : TOYBIIO "IOHHTY", 2021. — 1 ¢aiin. —
Cucrtem. TpeboBanmsi: Acrobat Reader. | mocTym yepe3 THUHBIN KaOWHET CTY/ICHTA;

10. MeToauyeckne yka3zaHUs K BBITIOJIHCHUIO CAMOCTOSATEIbHON pabOThl M WHIHU-
BUIyJIBHOTO 3a7aHus 1o auchuruimHe «COBpEMEHHBIE TEXHOJOTHHW B TOIIMBHO-
HHEPreTUYECKOM KOMILIEKCE» [DJIEKTPOHHBIN pecypce] : (I CTyICHTOB JHEBHOM U 3a-
ouHOi (popMm oOyueHus HampasieHus nMoArotoBku 13.03.02 «3nexkTpo’HEpreTHKa H
SIIEKTPOTEXHUKAY, Mpoduib «ekTpudeckue ctanuuu») / TOYBIIO "JOHHTY",
Kad. «Onexrpuueckue cranuum»; [cocT.: C.H. Tkauenko]. — 1,59 M6. — JloHenx :
['OYBIIO "JOHHTY", 2021. — 1 ¢aiin. — CucreM. TpeboBanus: Acrobat Reader. : no-
CTYII Yepe3 JIMUHbII KaOUHET CTY/ICHTA.

JIEKTPOHHO-MH(OPMALMOHHBbIE PeCypChl
OBC JIOHHTY - http://donntu.ru/library;
IPR SMART - http://www.iprbookshop.ru/.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

7.1 J/IeKUMOHHBIE 3AHATHSA:

VYyebnas aynuropust Ne8.514 yueOHbIN KOpITyC 8 AJi MPOBEICHUS JISKIIHH, J1a00-
paTopHbIX padOT, MPAKTHUUECKUX 3aHATHM, KypCOBBIX MPOEKTOB U pabOT, caMOCTOS-
TEJIbHON PabOTHI CTYJIEHTOB, TPYNIOBBIX U MHJIMBUYaJbHBIX KOHCYJIbTALlUH, TEKYILEro
KOHTPOJIsL (MyJbTUMEIUHHOE O000pYy/IOBaHUE, CIEIUaIM3MpOBaHHas MeOenb: J0cKa
ayJIMTOpHAsl, MAPThI, CTYJIbs yueHn4yeckue, kommnbioTepol: Intel Pentium Dual Core 2,8
GHz, 2048 Mb dual, 320 Gb, Windows 7 Professional, monutopst TFT (Samsung
943N, 1280x1024), mynbrumeaniiasiii npoexktop EPSON, skpan). Bo3aMoxHOCTh 1MO1-
KJIIOUEeHUs K ceTu «HTEpHET.

7.2 JIabopaTopHble padoThI:

1. YueOHnas ayautopus Ne8.514 yueOHbIN KopItyc 8 1Jisi MPOBEICHUS JISKIUH, J1a-
OOopaTOpHBIX padOT, MPAKTHUYECKUX 3aHATUN, KypCOBBIX MPOEKTOB M pabOT, CaMOCTOs-
TEJIbHON PabOTHI CTYJEHTOB, IPYNIOBBIX U UHIUBUIYATbHBIX KOHCYJIbTAIMM, TEKYIIETO
KOHTpoJIs (MyJbTHUMeNUiHOE 00OpyAOBaHUE, CIEHUANTU3UpOBaHHAs MeOenb: J0CKa
ayJIUTOpHasi, MapThl, CTYNbs yueHnueckue, kommnbioTepsl: Intel Pentium Dual Core 2,8
GHz, 2048 Mb dual, 320 Gb, Windows 7 Professional, morutopsr TFT (Samsung


http://donntu.ru/library
http://www.iprbookshop.ru/

943N, 1280x1024), mynsrumenniiabiii mpoexktop EPSON, skpaHn). Bo3mMoxHOCTh MOJI-
KIIIOYEHMS K ceTH «HTepHEeT».

7.3 CamocTosiTesibHas padoTa:

[TomermeHust A7Ii CaMOCTOSITEILHOW PabOThI ¢ BO3MOXKHOCTBIO MOAKIIOYCHUS K
cetn «VHTEepHET» W oOecleyeHrueM JOCTylma B JJIEKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTeNbHYIO CpPEely OpraHU3aIluH: YUTAIBHBIE 3albl, yueOHbIe Kopiyca 2,3 (Kom-
IBIOTEPHAS] TEXHUKA C BO3MOYKHOCTBIO TIOJIKIIFOUeHUS K ceTu « HTepHeT™ U obecrede-
HUEM JI0CTylla B JJIGKTPOHHYIO WH(MOpPMAIMOHHO-00pa3oBaTenbHyto cpenay (DMOC
JIOHHTY) u snexrporHo-6mommoteunyo cucremy (3BC IPRbooks), a Takxke BO3-
MOKHOCTBIO HMHIUBUAYATBHOIO HEOTPAaHWYCHHOTO JOCTymna oOydarommxcs B DBC wu
SUOC nocpenctBom Wi-Fi ¢ nepconanbapix MoOWIBHEIX yerpoictB. OC - Microsoft
Windows 7, OpenOffice 2.0.3 - obmectBennas aurensus MPL 2.0, Grub loader for
ALT Linux - munensus GNU LGPL v3, Mozilla Firefox - mumensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - muriensust GNU GPL).
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