[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®WO: Bepucokn Anekcanap EsreHbesuy

Tomkrocrs: NMVHAGEFERGTBQHAYKK,M BHICIIIETO OBPA3OBAHUS POCCUMCKON ®EJIEPAITN
[ata nognucanua: 14.07.202DigiiepanpHOE TOCyaapcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE yUpEKIeHUE
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIETO 00pa30BaHHUS

220550c16d09822b0cd03810d91d G0 BEP¢I-K ABKABCKUIA ®EJIEPAJIbHBIN YHUBEPCUTET»

YTBEPXKIAIO

W.o. nexana gaxynprera
HedTerazoBol HHKEHEPUH
Bepucoxun A.E.

®OH/I OHEHOYHBLIX CPEJACTB I1O JIMCIUIIJIMHE

Opranuzanus nHHOPMAITMOHHOTO OOMEHA JTAHHBIX B 3JICKTPOIHEPTETHKE
Ha3BaHUE JUCIMILTUHBI (MOIYIIS)

Hampasnenue nmoaroToBKu/crieiuaibHOCTh 13.03.02 DnekTpol’HEPreTHKA B IICKTPOTEXHUKA
Hamnpasinennocts (poduiis)/crienuanu3anus {udpoBbie TEXHOIOTUHU B AJICKTPOIHEPTETUKE
I'on Hauana oOyueHus 2025

dopma oOyueHus ouHas

Peanuzyercs B cemecTpe 3



BBenenue

1. Ha3znauenue: @OHI OLEHOYHBIX CPEACTB MO JUCHUIUIMHE «OpraHu3anus
UHGOPMAIIMOHHOTO OOMEHa JaHHBIX B JJIEKTPOIHEPreTUKE» MpeAHa3Ha4eH JUIsi KOHTPOIsS
JOCTIKEHUST 00y4JaromuMucs TpeOyeMbIX KOMIETEHIINI MOCPEICTBOM OLICHUBAHUS MTOTy4YEHHBIX
UMHU PE3ylbTaTOB OOYYEeHHs, COOTBETCTBYIOIIMX HHAMWKATOPAM JOCTHKEHUS KOMIETEHIIHIA
o0Opa3oBarelbHOM  MporpamMMbl  BbIcIero  oOpaszoBaHusi  «LludpoBbie  TEXHONIOTHH B
JJNIEKTPOIHEPIreTHKE» MO  HampapieHuto noaroroBku 13.03.02  DnekrposHepreTuka U
ANIEKTPOTEXHHUKA.

2. OOC sgBusercss NPWIOKEHUEM K MporpaMme JUCHUILUIMHBL «Opranusanus
MH(QOPMALIMOHHOTO OOMEHA IaHHBIX B AIEKTPOIHEPTETHKEN.

3. PazpaboTunk 3Baza IL.A., CTapIIni npernogaBaTeib kadenps
ABTOMATU3UPOBAHHBIX MEKTPOIHEPTETUYECKUX CHCTEM U DIIEKTPOCHAOKEHUSI.

4. [TpoBenena sxcnepruza ®OC.
HJieHbI DKCIIEPTHON I'PYIIIIBL:

[Ipencenarens:
Kononos 0.I", 3aBeayrommii kadeapoii aBTOMaTH3UPOBAHHBIX AJIEKTPOIHEPTETHUCCKUX
CUCTEM U AJIEKTPOCHAOKEHHUS.

UsieHbl KOMUCCHUU:

Hemun M.C., noneHT kadeapsl aBTOMATU3UPOBAHHBIX 3JIEKTPOIHEPTETUUECKUX CHCTEM H
AIEKTPOCHAOKEHUS.

[TetpoB A.B., nomnent xadeapsl aBTOMAaTU3UPOBAHHBIX AJIEKTPOIHEPTETUUECKUX CUCTEM U
AIEKTPOCHAOKEHUS.

[IpencraBurens opranuzanun-padoToaaTeNs:

buprok b. I'. - Benymuii uHkeHep ciy>kObl peleHON 3aluThl U aBTOMAaTUKU 3anaJHbIX
anekTpuyeckux cereit punnana [IAO «Pocceru Cesephblil KaBkasz»-«CTaBponoibIHEPro»

OkcneprHoe 3akntoueHue: ®OC no aucuumianHe «OpraHuzanus HHPOPMALMOHHOTO
0o0OMEHa JAaHHBIX B 2JIEKTPOIHEPreTUKE)» PEKOMEHIYETCs JUIsl OLEHKU PEe3yJabTaToB OOy4YeHUs U
YPOBHsI C(OPMHPOBAHHOCTH KOMIIETEHIMH Yy oOydaromuxcsi o0pa3oBaTebHOM IMPOrpamMMbl
BbIcuIero oOpa3zoBaHus «L{udpoBble TEXHOIOTMU B 3JIEKTPOIHEPrETUKE» IO HANPABIECHUIO
noaroroBku 13.03.02 DnekTposHepreTUKa U AIEKTPOTEXHUKA.



1. Onucanmne KPUTEPHUEB OIICHUBAHUA KOMIICTCHIMH Ha Pa3IUIHBbIX

Tanax ux (JOpMUPOBAHHUSA, ONIMCAHME IIKAJ OLlEHUBAHUS

Kommnerenrus (un),
UHAUKATOp (BI)

VYpoBHH c(hOPMUPOBAHHOCTH KOMIETEHLU(UIA),

MuHuMaNbHBIN
YpOBEHb HE
JIOCTHTHYT

(HeynosnerBopu

TEJIBHO)
2 Oama

MunuMaIbHBIN
YPOBEHD
(Y1OBIETBOPUTENBH
0)

3 Gata

Cpennumit
YpOBEHB
(xoporto)
4 Ganna

Bricokuit
YPOBEHB
(oTHM4HO)
5 GannoB

IIK-4. Cnocobrocm

PEHCUMHO-NMEXHO/I0CUHECKUX 3a0a4

b UCNOIb308ANbL CO6PEMEHHDbLE L;uqbp06bl€ mexHojiocuu

OISl peuteHus

N1y TTonumaer | O6Gmanmaer Oo6nangaer oomumu, Ho | OGnamaer Obnamaer
APXUTEKTYPY (hparMeHTapHBIMA HE cthopmMupoBaHHEL | chOpMUPOBAHHEI
TOCTPOSHHUS 3HAHUSAMH 00 CTPYKTYpUPOBAaHHBIMHA | MH, HO MH
COBPEMEHHBIX 00opynoBaHUHT 3HaHUSAMH 00 coaeprKauMu CHUCTEMaTH9IEeCKHI
MH(OPMAITMOHHOTO 00opyIoBaHNHT OTJICTbHBIC MH 3HAHUSMH 00
TpOTPaMMHBIX B3aUMOJICHCTBHS Ha | MH(POPMAIIMOHHOTO mpobenl, 3HaHUuS | 06opynoBaHUN
KOMILJIEKCOB, BBICOKOABTOMATH3UD | B3aUMOJICHCTBHS HA OCHOBHOTO HH(DOPMAITHOHHO
00eCTIeuMBAIOIIMX OBaHHBIX BBICOKOQBTOMAaTU3UpOB | Marepuaina o0 ro
paboty JNMEKTPUUYCCKUX AHHBIX JICKTPUYCCKUX | 00OPYIOBaHUH B3aMMOJICHCTBUS
IIEKTPOdHEPreTHyecky | MOACTAHIMSX, O MTOJICTAHIIUSAX, WH(POPMALMOHHOT | Ha
X OBBEKTOR TEXHOJIOTHH obmamaer o § BBICOKOABTOMATH3
MOCTPOCHUS TTOBEPXHOCTHBIMH B3aMMOJICHCTBUS | HPOBAHHBIX
WH(POPMALMOHHBIX U | 3HAHHAMHU Ha AIIEKTPHYECKUX
YOPaBISFOIINX 0 TEXHOJIOTHU BBICOKOABTOMATH3 | MOACTAHIUAX, O
CUCTEM TTOCTPOCHUS HPOBaHHBIX TEXHOJIOTHH
BBICOKOABTOMATH3Hp | MH()OPMAIIMOHHBIX U AIIEKTPUUIECKUX MTOCTPOCHUS
OBAaHHBIX YOPABIISAIONINX CUCTEM | MOACTAHIIIIIX, HHPOPMALIMOHHBI
JJIEKTPOIOACTAHIMK | BRICOKOABTOMATH3MPOB | JIEMOHCTPUPYET B | X U
AHHBIX LIEJIOM YCIICIITHOE, | YIPABJISIONIHX
AJIEKTPOMOACTAHIIHIA, HO CoJIepiKaIiee CHCTEM
JIEMOHCTPUPYET B OT/ICIIbHEIC BBICOKOABTOMATH3
LIEJIOM YCIICIITHOE, HO poOesbl YMCHUS | HPOBAHHBIX
HE CHCTEMaTHYECKOe BEITIOJTHSATH AIIEKTPOTIO/ICTAHII
YMEHUE BBITIONHATH aHaJN3 CHCTEM ui
aHaIIN3 CHCTEM WH(POPMALMOHHOT | TEMOHCTPUPYET
WH(POPMATMOHHOTO o chopMHEpOBaHHOE
B3aUMOJIEUCTBHUS B3aUMOJIEUCTBUS LEJIOCTHOE
BBICOKOABTOMATH3HPOB | BRICOKOABTOMATH3 | yMEHHE
AHHBIX HPOBaHHBIX BBITOJTHATH
JJIEKTPOIOACTAHIIHIA, JJIEKTPOIOACTAHI] | aHAINU3 CUCTEM
MOKA3bIBACT B IIEJIOM Ui, UHPOPMAITHOHHO
YCIEIIHOE, HO HE MTOKa3bIBACT B ro
CUCTEMAaTU4ECKOE LIEJIOM YCIICIIHOE, | B3aMMOJCHCTBUS
MIPUMEHEHHE HABBIKOB | HO CofeprKaIiee BBICOKOABTOMATH3
HCTIOB30BaHUS OTICIBHBIC HMPOBaHHBIX
MIPOTPaMMHBIX H po0ehI AIIEKTPOTIOICTAHII
TEXHUYECKHUX CPEICTB MIPUMEHEHHS i,
IUArHOCTHUKU 1 HABBIKOB MTOKa3BIBACT
TECTHUPOBAHUS HCTIOTB30BaHUS yCIIEITHOE |
UH(pOPMAIMOHHBIX MIPOTPAMMHBIX H CHCTEMaTH4eCKOe
cucTeM oOMeHa TEXHUYECKHUX NPUMEHEHUE
JAHHBIX B CpE/CTB HABBIKOB
JJIEKTPOIHEPTETHKE. JUArHOCTUKHU U HCIIOIb30BaHUS
TECTUPOBAHUS MPOrPaAaMMHBIX H
WH(POPMALMOHHBI | TEXHUYECKHUX
X cucTeM oOMeHa | cpencTs




JAHHBIX B JHArHOCTUKU 1
JNMEKTPOIHEPreTH | TECTUPOBAHUS
Ke WH(POPMALNOHHEI
X CUCTEeM OOMeHa
JAHHBIX B
JIIEKTPOIHEPIeTH
Ke,
IpOrpPaMMHBIMH
CpeAcTBaMU
nepeaayn u
YTEHUS
COOOIIIEHUH 110
MIPOMBIILICHHBIM
cTaHAapTam

OueHuBanue YpPOBHS c(hopMHUPOBaHHOCTH KOMIIETCHIIUHA [0  JUCLHUIUIMHE
ocyuiecTBisgerca Ha ocHOBe «llonoxkeHus o MpoBeIeHUH TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
NPOMEXYTOYHOH arTecTanuu OOy4aromuxcss MO 00pa30BaTelbHBIM MPOrpaMMaM BBICIIETO
oOpa3oBaHMsi — TmporpamMmmam OakajaBpuara, IporpaMMaM CHELHaTUTeTa, IporpaMmmam
MarucTparypsl — B heiepaibHOM TOCYIaPCTBEHHOM aBTOHOMHOM 00pa30BaTeIbHOM yUPEKICHUN
BbIcIIeTO 0OpaszoBanmsi «CeBepo-KaBKa3CKuil (enepanbHbli YHUBEPCUTET» B aKTyalbHOH
pEenaKIuH.




OLIEHOYHBIE CPEJCTBA JIJISI IPOBEPKH YPOBHSI C®@OPMUPOBAHHOCTH KOMIIETEHIIMIA

Homep
3aJaHus

IpaBuiabHbII
OTBET

Coneprxkanue Bomnpoca

Komnerenuus

Bribepute HOMep maBbl cranaapra MOK61850, B kOTOpO# mMpuBEIEeHO ONMUCAHUE MPOTOKOIA
nepe1ay MTHOBEHHBIX 3HAYCHUH M3MEpPEHH TOKOB 1 HarpsbkeHu depes ceTh Ethernet

a) MOK 61850-6

0) MOK 61850-8-1

B) MOK 61850-9-2

r) MOK 61850-5

IT1K-4

S: BeiOepuTe TOMOIOTHUIO COSAMHEHUSI KOMMYTAaTOpOB, 00IaJar0NIyI0 HAUOOIbIIIeH CTOUMOCTBIO:
a) KaCKaJHOE COCIMHCHHE

0) coenmuHEHUE B 3BE31ly

B) COEIUHEHHE B KOJIBLIO

') CMEIIaHHAsl THOPUIHAS TOTIOJIOTHS

[IK-4

a,0,B, L, I, €, K

Pacnipenenure mpoTOKOINBI Mepefadyl TaHHBIX, IPUMEHIEMBIX Ha COBPEMEHHBIX MOACTAaHIUAX C
TOYKU 3PEHUSA IIEpEaul JaHHBIX B pEaJlbHOM BPEMEHU:

a) ModBus

6) MDK 60870-101

B) MOK 60870-103

r) MOK 60870-104

1) MMS

e) GOOSE

x) Sampled Value

I1K-4

1,2,3,4,5

Pacrnionoxute OCHOBHbBIE YPOBHHM CETEBOI MOJIENM CTEKA CETEBbIX NMpoTOKoa0B OSI no nopsiaky,
HauMHasg OT YPOBHS, Ha KOTOPOM peaiu3yercs JOCTyNl K CETEBbIM CIIy:KO0aM, M 3aKaHUMBas
YpOBHEM, Ha KOTOPOM IPOUCXOIHT Nepeaada OUToB HHPOPMALIUU:

1: mpukitagHOM

2: TpaHCHIOPTHBIN

3: cereBon

4: xaHaJIBbHBIN

5: bu3nyecKui

TIK-4




YKaXuTe, CKOJIBKO TOKOB M CKOJILKO HANPSDKEHUH MepelaeTcsl B paMKaxX OJHOTro motoka Sampled
Values commacHo TeXxHHYEeCKUM TpeboBaHusaM, onmrcaHHbiM B IEC 61850-9-2LE:

a) 3 Toka, 3 HanpsHKEHUS

0) 4 Toka, 3 HanpPsHKEHUS

B) 3 ToKa, 4 HanpsHKEHUs

r) 4 TOKa, 4 HAIPSKEHUS

[IK-4

Ornpenenure KOJIUYECTBO TOYEK MTHOBEHHBIX HM3MEPEHHH Ha OAMH MEPUOJl MPOMBIIIICHHOM
yacToThl 50 'l 1u1st foCcTHKEHUs: YacTOThl fuckperu3anuu B 4800 I'w.

a) 96

0) 128

B) 48

r) 64

[IK-4

[lepenaya wHOpmMamuu 1O KaKOW W3 TPEMJIOKEHHBIX CBS3€H JOMKHA OCYIIECTBISATHCA
IIOCPEACTBOM IpoTokoiaa MMS:

a) CTaHLIIMOHHBIN YPOBEHb — YPOBEHb PUCOECTUHEHUS

0) YpoBeHb NPUCOETUHEHUS — TIOJIEBOI YPOBEHb

¢) CTaHIIMOHHBIA YPOBEHD — MOJIEBOH YPOBEHD

TIK-4

a, 0

Bribepute n3 crnimcka ycioBus mycka nepenayd MMS cooOuieHus, COOTBETCTBYIONIUE Nepeaade
M3MEPEHU aBapUIHOTO PEKUMA:

a) Data Change

0): Quality Change

B) Data Update

r) [lepuonnueckas ornpaBka Integrity

1) O6uuii onpoc General Interrogation

[1IK-4

Onpeznenute U BBIOCPUTE THIT OTYETA, HEOOXOIMMOTO JUIS TIEpeIaun U3MEPEHHIA:
a) He Oy(pepu3rpOBaHHBIN OTYET

0) Oydhepu3npoBaHHBIN OTYET

B) TPAHCIOHEHTHBIN OTYET

I1K-4

10.

[Tpu yBenuueHuu urcia u3MepeHHsIx Touek B Ethernet makete BpeMs nepenayu makera:
a) YBEJIMUMBAETCS

0) yMeHbIIIaeTCs

B) HEU3MEHHO

I1K-4




11.

[Tpy CHMKEHUH YaCTOTHI AUCKPETU3AIMH 3arpy3Ka KOMMYHUKAIIMOHHON CETH:
a) TIOBBIIIACTCS

0) cHIKaeTcs

B) OCTAeTCsl HEU3MEHHOMN

[IK-4

12.

YKa)KI/ITC, KaKOBa MaKCHUMAJIBHO I[OHYCTI/IMEUI JJINTCIIBHOCTH HOTCpI/I CI/IHXpOHI/I3aIII/II/I, COIJIaCHO
HOpM&THBHO—TGXHH‘ICCKOI’I AOKYMCHTAaIUU HAO «PocceTtmy. OTBCT JAaTb B CCKYHaX.

2) 1800

6) 1500

B) 3600

r) 1200

[IK-4

13.

HepetmanTe HpOTOKOJ'ILI CI/IHXPOHI/ISaHI/II/I, I/ICHOJ'II)3yeMI>Ie JJISL CI/IHXpOHI/ISaHI/II/I YCTpOﬁCTB
IMMOJICBOI'0 YpPOBHH. I[J'ISI ONTHUYCCKUX HU3MCPHUTCIIbHBIX TpaHC(l)OpMaTOpOB TOKAa W HAIPSKCHUA
HCIOJIB3YCTCA IMPOTOKOJI CHHXPOHU3 AU

a) PTP

6) NTP

B) IRIG-B

I1K-4

14.

VYkazarh, kako u3 mpoTokoioB NTP umm PTP obnagaeT moTeHIManbHO OOJBINEH TOYHOCTHIO
CI/IHXpOHI/IBaL[I/II/I

a) PTP

0) NTP

I1K-4

15.

K 6a30BbIM IpHHIIUTIAM [TOCTPOCHUS IIU(PPOBBIX MOACTAHIIUI OTHOCITCS
a) HaJIe)KHOCTh U 06€30MaCHOCTh

0) eIMHCTBO U3MEPEHUH

B) YHU(DHKAIHS U COXPAHCHNUE UHBECTUIUI

r') BCE NEPEUHNCIECHHOE

I1K-4

16.

a, 0

K 6a30BpiM npunnunam nocrpoenus MUC HIIC otHOCcATCS
a) BepTuKanbHas quddepeHnnanms;

0) ropu3oHTaJbHAS UHTETPAITHsI.

B) IPOJIOJIbHASL MHTETpabHAS

') IPUHIUI OUpaMuasl Maciioy

[IK-4

17.

[IpoexTupoBanue 1 peanu3alus CUCTEM YNPABIECHU TEXHOJOTUYECKUMU IIPpolieccaMu Ha
noncranimsax EHOC B kadecTBe 6230BOr0 MCHOIB3YETCST CTAHIAPT:

IT1K-4




2) MDK 61850
6) IEC 61850-9.2.
B) IEC 60044-8

18.

a,0,B,T

HcxonHbIMU JaHHBIMU 715 TOcTpoeHust nHpopmannonnoit moaenu LIIC spastoTes:

a) maBHas snekTpuueckas cxema L{I1C, Tunsl, nacnopTHbIE U HHBIE JaHHBIE 00 000PYIOBaHUN;
0) cocTaB ¥ TUIIBI U3MEPEHHI, ONPEEIIAIOUINX PEXKUM U COCTOSTHHE 000pYyI0BaHHUS;

B) METOAMKA UACHTUUKAIMKA 00beKkTOB 1 HaHHbIX L{I1C;

r) npobwmis Mogenu diaekrpuueckux cereit EHOC, B yactu I1C

IT1K-4

19.

TeXHOJIOTHYECKoe (WH crienraibHoe) mporpammuoe obdecrnieuenue (TT1O) npencrasnser coboi
a) COBOKYMHOCTb OTJEJNbHBIX MPOrPAaMMHBIX KOMIIOHEHTOB (MOAYNEH MM UX KOMILJIEKCOB),
PE3UIECHTHBIX B YCTpOMCTBax pas3HbIXx ypoBHed IITK m peannsyrommx aaropuTMmbl pelIeHus
cnemupuyeckux g ACY TII [IC 3agau oOpabGotku uHpoOpManuu, KOHTPOJS, aHaIu3a,
JTUArHOCTUKHU U YTIPaBJICHUS

0) mporpaMMHOe oOecreuyeHune, peanusylollee alropuTMel pemeHus cneunpudeckux pis ACY
TII I1IC 3anay 06paboTku HHPOPMALIUK, KOHTPOJIS, aHATN3a, TUarHOCTUKH U YIIPABICHUS

B) mporpamMmmMHoe o0ecreueHre odecneunBaroliee p3anMmoeiictsue yposuei ITTK

I1K-4

20.

obmee (cuctemuoe) nporpammuoe ooecneuenne (OI1O) npeaHazHavdeHo:

a) s opraam3anuu ¢pynkimonuposanus [ITK ACY TII B uenom u siBisiercs GyHIaMEHTOM ISt
YCIENTHOM peaanu3aiyy BCeX 1eNeBhIX (PYHKIIUH CUCTEMBI

0) ns opranuzauuu GpyHKIHoHUpoBaHus BepxHero yposus [ITK ACY TII

B) JUIs opraau3anuy QyHkmmroHnposanus cucteM coopa maHabeix [ITK ACY TII1

I1K-4

21.

Kommynuxkanuonnas cpena U LIIC nomxua pe3epBUpOBATHCS MYTEM:

a) momHOro (hU3MYECKOro IyONuUpOBaHUS, MPU 3TOM OCHOBHOM M PE3EpPBHBIM KOMILIEKTHI
koMrioHeHT UTTU He TOoIDKHBI B3aUMOICHCTBOBATh MKy COOO0M

0) mosHOTO (hU3MYECKOro ITyOIMpOBaHUs, MPHU ITOM OCHOBHOM M PE3EPBHBINH KOMILICKTHI
koMrioHeHT UTTU 00s13aTenbHO TOKHBI B3aUMOICHCTBOBATH MEXKIY CO00i

B) YACTUYHOTr0 (hM3HYECKOTO AyOIUPOBAHUS

[IK-4

22.

Pexomenayercs opraHu3oBaTh CErMEHTHl (IIpM  JWHAMUYECKOM TOAXOAE) M (MJIM)
MICEB/IOCETMEHTHI (IIPU CTATUYECKOM TO/IX0/1€) TEXHOJIOIMUECKON IINHBI TAKUM 00pa3oM,

a) 4T0OBl MMHUMHU3UPOBATh KOJIMYECTBO MPOMEKYTOYHBIX KOMMYTATOPOB MEXIY KOHEUHBIMU
TE€XHUYECKMMHU CPEACTBAMH, BKIIOUEHHBIMU B CETMEHT.

0) 4TOOBI MUHUMHU3HUPOBATh KOJHYECTBO MCIIOJIb3YEMbIX ONTOBOKOHHBIX JIMHUH CBSI3H

[IK-4




B) 4YTOOBI 00€CIIEUUTh MAKCUMAJILHOE KOJWYECTBO BAPUAHTOB CBsI3e Mexxay yerporictBamu HIIC

B TexHOnOrMuYeckoi MmMHE JOJKHBI MPUCYTCTBOBATh COOOIIEHUS MUCKIIOUUTENBHO CIIEAYIOIMINX [1K-4
THUTIOB:

23. a) GOOSE, IEC 61850-8.1; SV, IEC 61850-9.2
6) NMEA, GOOSE, IEC 61850-8.1
B) SV, IEC 61850-9.2
B d4em cocrouT T1eneBOe Ha3HAYEHWE CHCTEMBI OOECIEYCHHUS E€IWHOTO BpPEMEHH | I1K-4
CHUHXPOHH3AIUU

24 a) obecrieynBaeT eMMHCTBO BEICHHUSI BPEMEHHU Ha BceX TeXHUUeckux cpenctax LITIC

' 0) cool1aeT BceM ciry:k0am TekyIee BpeMs ¢ TOUHOCThIo A0 100 He

B) oOecrieunBaeT €IWHCTBO BEACHUS BPEMEHM Ha CpEICTBaX KOMMEPYECKOTO —ydeTa
AIIEKTPOIHEPTUU
Kakoe komuuecTBO TPUHIMIIMAIBLHO PA3IUYHBIX BHJIOB HMH(POPMAIMOHHBIX HHTEp(deicoB I1K-4
IOJDKHEI UMeTh DY

25. a) He menee nByx
6) He menee Tpex
B) 3aBHCHUT OT MCIOJIb3YEMON CXEMBI MOIACTAHIINHI
[ITK ACY TII nomxeH (GpyHKIMOHHPOBATH B HEMPEPHIBHOM PEXUME KPYIIIOCYTOYHO B TEUCHHE [IK-4
YCTaHOBJICHHBIX CPOKOB CIIY>KOBI, KOTOPBIE JOJKHBI OBITH HE MEHEe:
a) 20 mer — [Id yCTPOMCTB HMKHETO (IIOJIEBOIO) YPOBHS CHUCTEMBI; 15 JeT — A yCTpOMCTB

26 CpeaHero ypoBHs cuctemsl; 10 et — 17151 yCTpONUCTB BEPXHEr0 YPOBHSI CUCTEMBI.

) 0) 5 mer — AN yCTPOWCTB HMXKHErO (IOJIEBOT0) YPOBHS CHCTEMBI; 3 roja — Uil YCTPOMCTB

CPEIHEr0 YPOBHS CUCTEMBI; 2 Toia — AJIsl YCTPOWCTB BEPXHETO YPOBHS CUCTEMBI.
B) 30 sier — U1 yCTpPOWCTB HMXKHErO (II0JIEBOTO) YPOBHSI CUCTEMBI; 25 JIeT — JUIsl yCTPOWCTB
CpeIHero ypoBHs cucteMbl; 20 et — JiIsl yCTPOUCTB BEPXHEI0 YPOBHSI CUCTEMBL.
[ToneBbie mpeoOpazoBaTey 3TO [1K-4
a) ycrtpoictBa (Momynu), obecrmeuuBaroniye HHQOpPMAIMOHHBIE CBA3M Ha 0a3e MPOTOKOJIOB
MDBOK61850-8.1 1 MOK 61850-9.2 ¢ uzmepurenbHbIMU TpaHCPOPMATOPAMU TOKA U HANIPSKEHUS

27. 0) DTO ycTpoiCcTBa PETPAHCIIAIMKI COTOBOTO curHaia 5G

B) ycrpoiictBa (Momynm), oOecredrBaronie WHGOPMAIIMOHHBIC CBSI3W Ha 0asze MPOTOKOJIOB
MDBK61850-8.1 1 MBOK 61850-9.2 ¢ snekTpudeckoid MOACTAHIMEH PacHOJIOKEHHON CTEMHOMN
MECTHOCTH




28.

[Tudpossie nu3meputensabie Tpanchopmatopsl (LIUT) ato

a) DOJIeKTpPOHHBIE HW3MEpHUTeNbHble TpaHchopMatopsl ¢ UUGPOBBIMU  HHTEpdeiicamu,
nonnepxkuBatoumMu ipotokon [EC 61850-9.2, mpencraBisioT co0o0il HOBBIN KJacc W3IEIHM,
OCHOBaHHBIX Ha CaMbIX MOCIEIHHUX JOCTH)KEHHUSAX B ONTHKE, SJEKTPOHUKE, CUCTEMAX HUPPOBOI
00paboTKH U Mepeaun CUTHAIOB

0) u3MepuTenabHBIE TpaHC()OPMATOPHI, OCHAIEHHBbIE IU(PPOBON HHIUKAIMEH COCTOSHUS U
ITOKa3aHUI U3MEPSEMON BEITMYHUHbI

B) DIEKTPOHHbIE M3MEpUTENbHbIE TpaHchopMmaTopel ¢ HUPPOBBIMH  HHTEpdelicamu,
nojyepxuBaromuMu nporokos IEC 61850-8.1

[IK-4

29.

Touka nnTepdeiica [{nppoBoro n3mMepuTeILHOrO TpaHCHOPMATOPA JOIDKHA OKAHUYHUBATHCS

a) TUQPOBBEIM BBIXOJOM C BOJIOKOHHO-ONTHYECKHUM WM  JJIEKTPHYECCKHUM  Pa3heMOM,
COOTBETCTBYIOIIMM TPEOOBAHUSAM K MOAYIIO OOBEIMHEHHS WM JAaTYMKY ¢ KOMMYHUKAIIHOHHBIM
uHTEepdeiicom

0) b pOBBIM BBIXO0M, 000PYI0BaHHBIM Wi-fi aHTEHHON

B) nubpoBbIMU HHTEpDEeHicamu, nomaepkuBaromumu nporokosa IEC 61850-8.1

IT1K-4

30.

Opranuzanus 1uppoBoro HHHOPMAITMOHHOTO 0OMEHa MEXIy KOMIIOHEHTAMH WHTETPUPOBAHHOM
ACY TII o mmHe CTaHIIMK Ha OCHOBE MPOTOKOJIOB:

a) [EC 61850-8.1

0) 61850-9.2

B) IEC 60044-8

[1K-4

31.

Opranusanus nudpoBoro HHPOPMAMOHHOTO 0OMEHa MEXy KOMIIOHEHTaMU UHTEIPUPOBAHHOM
ACY TII no muHe nporiecca Ha OCHOBE ITPOTOKOJIOB:

a) IEC 61850-8.1 u 61850-9.2

0) IEC 60794

B) GPS, ITTOHACC, SONET/SDH

I1K-4

32.

[Tepenaua KomaH | yrpaBieHHs Ha 3JIEKTpoobopyaoBanue oT TepmuHanoB P3A, ITA, ynpasienus
B coctaBe [IAK IIIC gomxkHa BBIMOTHATHCS YEPE3:

a) mudpossie uHTEpQelcs Ha ocHOBe mporokonoB IEC 61850 ma ycrpoiictBa Smart IED
COOTBETCTBYIOILETO CHJIOBOTO 000pyIOBaHUs

0) kaOeabHbIC KaHAJIBI CBSI3U

B) untepdericel RS485, CAN

TIK-4

33.

Beojx nndopmarinu B ITAK ocymiecTBisieTcst HeOCPEICTBEHHO

[1K-4
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a) B mudposoii ¢opme (6e3 ucmonszoBanus B cocrtaBe [TAK ycrpoiicTB anamoro-mugppoBoro
npeoOpa3oBaHus )

0) ¢ ucnonp3oBanueM B coctae [IAK ycTpoiicTB aHamoro-1udpoBoro npeodpazoBaHus

B) C 1mndpoBoro HocuTes nepcoHana

Cunxponuszanust yctpoiictB HuxHero ypoBHs (LITT, LITH, Smart IED) ocymecTtBusiercst 1o [IK-4
npotokoiry IEC 1588 ¢ TOUHOCTBIO HE XyXke

34, a) 1...2 mxc
0) 4...6 Mmxc
B) 100...200 HC
K ynudukarmuun HIIC otHOCSTCS [1IK-4
a) YHupUKaus KOHQUTYPUPOBAHMS, NPOTOKOJOB, OINUCAaHUS (QYHKUUA U anmapaTrHoOM

35. T1aTGOPMBI

0) Yauduxkaius npoTokoaoB
B) ucnonbk3oBanre SIM moaenn
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2. Onucanue MKaJbl OIleHUBAaHUS

CtyneHTy, BBIMOJHUBIIEMY BCE BHUIBl Y4eOHOW pabOThI B ceMecTpe, MpeayCMOTpPEHHBIE
HpOFpaMMOﬁ JUCHUIIIIMHBI, H yCHeHIHO Hpomez{meMy BCC BHIbI KOHTpOJ’IH yCHeBaCMOCTI/I
HpOCTaBJISIeTCSI OIICHKAa «OTIIHYHO», «XOpOIIIO», <<YI[0BJI6TBOpI/ITeJII>HO» NN
(<H€y110BJ'IeTBOpI/ITeJ'II>HO».

3. Kputepuu onleHUBaHUS KOMIIETEeH NI

O1eHKa «OTIMYHO» BBICTABISETCS CTYJIEHTY, €CIIH €r0 OTBETHI COOTBETCTBYIOT
pesyabraraM 0CBOEHUS JUCIUILIHHEL. ChOpMUPOBAHHOCTH KOMIIETEHIIMU HA BHICOKOM YPOBHE.

O1eHKa «XOpOIIO» BBICTABISIETCS CTYACHTY, €CJIA €r0 OTBETHI COOTBETCTBYIOT pE3yibTaTaM
OCBOCHUS JUCIUILIMHBL, HO HE TOYHO MCIIOIb3YIOTCS, HIIM HEePaIllMOHAIBHO MOZOOPaHBI CPEICTBA
111 pacKpbITHs TeMbl. C(hOPMUPOBAHHOCTH KOMIIETEHIIMHN HAa 0230BOM YPOBHE.

OmeHka «yIOBIETBOPUTENBHO» BBICTABISECTCS CTYACHTY, €CIIH €r0 OTBETHI COOTBETCTBYIOT
pe3yinbTaraM OCBOEHHUS AMCLUMIUIMHBI, HO HE TOYHO HCHOJIB3YIOTCS, WJIM HEpalHOHAIBHO
nofoOpaHbl, CpPeACcTBAa JJIsl PACKPBITHSL TEMBI, ONEPUPYET HETOYHBIMH (OPMYINPOBKAMHU.
ChopMupoBaHHOCTH KOMIIETEHLIMHU HA YIOBIETBOPUTEIHHOM YPOBHE.

OueHKa «HEYTOBICTBOPUTEIBHO» BBICTABISCTCA CTYACHTY, €CIH €ro OTBETHl HE
COOTBETCTBYET pe3ylbTaTaM OCBOCHHUS TUCHMIUIMHBI, HE OCBOCH OCHOBHOH MOHATHUIHBIN
anmapar, ornepupyeT HEeTOYHBIMU (OPMYITHPOBKAMH, HEPAIIMOHAIBHO MOA0OPAaHBI CPENICTBA IS
packpbiTust TeMbl. CPOPMUPOBAHHOCTH KOMIIETCHIIUHU ClIabasl.



