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IpeaucioBue

1. @OHJI OLICHOYHBIX CPEACTB NPEJHA3HAYEH JJI IIPOBEACHMS TEKYIEH U MPOMEKYTOYHOU
aTTECTALINN.
2. @OHJ| OLEHOYHBIX CPEACTB TEKYIIEH M MPOMEKYTOUHOM (MTOTrOBOM) arTecTalMM Ha

OCHOBEe paboyeil mporpaMMbl TUCHUILUIUHBI «CUCTEMBI 3JIEKTPOCHAOKEHUS» B COOTBETCTBUU C
00pa3zoBaTeNbHON POrpaMMoi 1Mo HampasiaeHU0 moaArotoBku 13.03.02 «DaekTpod’HepreTuka u

3JIEKTPOTEXHHUKA», YTBEPKACHHON Ha 3acenanuu YuéHoro coera CKDY nporokon Ne ot
« » 2016r.

3. Pazpabotunk KonecnukoB., goueHT kadenpbl «Dusmka, SIEKTPOTEXHHKA U
AIIEKTPO3HEPIETUKAY.

4. ®OC  paccMoTpeH U yTBepXKIeH Ha 3acemanuu  kadeaper  DOuDd,
IIpotokomn Ne OT « » 2016r.

®OC cormacoBan ¢  Bblmyckawmed — kadenpoir  «Pusmka, IIEKTPOTEXHUKA U

AIIEKTPOIHEPIETUKA
[TpoTokon Ne OT « » 2016r.

5. [IpoBenena skcnepruza @OC. UneHbl 3KCIEPTHOM IPyMIbI, TPOBOAUBIINE BHYTPEHHIOK
AKCIEPTUY:

[Ipencenarens: 3aB. kadenpoit «Pusnka, IMEKTPOTEXHUKA U
DIIEKTPOIHEPTETUKAY
no1eHT kKadenpsl «Pu3nKa, HIEKTPOTEXHUKA U
AIIEKTPOIHEPTETUKA
noteHT kadenpsl «Pu3nka, IMEKTPOTEXHUKA U
ANEKTPOIHEPTETUKAY

OkcneptHoe 3akimoueHne: @OOC Tekymero KOHTPOJIs M IMPOMEXKYTOUYHOM —aTTecTanuu
cootBerctByer ®I'OC BO  mnoaroroBkum  0OakamaBpa [0 HaIlpaBJICHUIO 13.03.02
«DNEKTPOIHEPreTHKA U HIEKTPOTEXHUKAY.

« »

(moamyck npencenarTens)

Cpoxk netictBuga @OC



[Tacnopt (poH1a O1IEHOYHBIX CPEJICTB

JUISL TPOBEJICHUS TEKYIIEH U MPOMEXKYTOYHOM aTTeCTallUuu

ITo gucuumnnuge
Hanpasnenune noaroToBku

[Tpoduns MOArOTOBKH

DnekTpocHaOKeHHE

13.03

.02

AIIEKTPOTEXHUKA
[Tepenaya u pacnpeneneHue
AIIEKTPUYECKON YHEPTUU B CUCTEMAX

DneKTpoIHEepreTuKa

AIEKTPOCHAOKEHUS
KBanudukamus BeIMyCKHUKA bakanasp
dopma 00yueHUs Ounas
Y4eOHbI T1aH 2019
Kon Mopnyns, Tun xoHTpOIS Bun KomnoneHt Konnuectso
OLICHHBAEMOM | paznen, Tema KOHTPOJIA ¢doHma 3JIEMEHTOB, IIIT.
KOMIICTCHIIUN (B OLICHOYHBIX
(wm €€ | COOTBETCTBHMU CpencTB bazosbit IToBEIIIEHHBIH
YacTH) c
IIporpammoii)
[K-1,2 1-12 Texymuii YcrHbIi Bomnpocs! s 86 15
cobecenoBaHus
I1K-1,2 1-12 Texymmmii ITucemennsii | Kommiext 2 1
Pa3HOYPOBHEBBIX
3a1aHUI
I1K-1,2 1-12 Texymtuii ITuceMeHHBIN | TeCTHpOBaHUE 17 5
YpoBHU Nupukaropel Jeckpuntopsl
chopmupo 2 Gamna 3 Gamta 4 Gamnta 5 GamioB
BaHHOCTH
KOMIIETCH
137071
IK-1
bazoBblii | 3Haem: OrcyrcrBytor | Jdemonctpupyer | OGnamaer
TUTIOBBIE 3HAHUS 10 | ypOBEHb 3HaHUU | 6a30BBIMU
MIPOEKTHHIE THUTIOBBIM 10 TUITOBBIM 3HAHUSMU
peleHusT  CUCTEM | MPOEKTHBIM MIPOEKTHBIM 10 THUIIOBBIM
AIEKTPOCHAOKEHUSI | pEeUICHUSAM peIIeHUSIM MIPOEKTHBIM
00BEKTOB CHUCTEM CHUCTEM peleHusIM
AJIEKTPOCHAOXK | DJIEKTPOCHAOXKE | CHUCTEM
€HUs 00BEKTOB | HUSI OOBEKTOB ANEKTpOCHAO
YKEHHS
00BEKTOB
Ymeem: He Hemonctpupyer | JleMoHcTpup
000CHOBBIBaTh JEMOHCTPUPYE | YPOBEHb, yeT YpOBEHb,
BBIOOp TApaMeTpoB | T YPOBEHB, | HEJJOCTATOYHBIA | OCTATOYHBIN
ANEKTPOOOOPYIOBA | TOCTATOYHBINA | IS YMEHUSA | A1 YMEHHs
HUSA CHUCTEM | 1T~ yMEHHUs | 000OCHOBBIBATh 000CHOBBIBA
ANEKTPOCHAOXKEHUS | 0OOCHOBBIBATH | BHIOOD Th BEIOOD
00BEKTOB, BBIOOD IapamMeTpoB IapaMeTpoB
YUUTHIBAS napaMeTpoB AIEKTPOOOOPYI | DIEKTPOOOOP
TEXHHUYECCKHE AJIEKTPOOOOpPY | OBaHMS CHUCTEM | YIAOBaHUS




OTpaHUYCHUS JIOBaHUS AIIEKTPOCHAOXKE | CHCTEM
CUCTEM HUS OOBEKTOB, | AIEKTPOCHAO
AJIEKTPOCHA0XK | YUUTHIBaAsS KEHUS
eHUS TEXHUYECKUE 00BEKTOB,
00BEKTOB, OTpaHUYCHUS YVUUTHIBAS
YUUTHIBAsI TEXHUYECKUE
TEXHUYECKUE OrpaHUYCHU
OTpaHUYECHUS o
Bnaoeem: OtcyTcTBYIOT Hemonctpupyer | lemoHCTpUp
HaBBIKAMU COOPA M | LagbikK c6opa HE/IOCTaTOYHBIN | yeT 0a30BbIi
aHaJln3a JaHHBIX U aHAAN3a YpOBEHb YpOBEHb
TUTSE BIIQJICHUS cOOpa | BIIQJICHUS
npoektupopanus | AAHHBIX ANA ¥ aHaIM3a HaBBIKAMU
CHUCTEM NPOEKTNPOBAH | maHHBIX IS cbopa u
ANEKTPOCHAOKEHUS | pa cuctem MPOEKTUPOBAHHU | aHATN3a
00BEKTOB aneKTpocHab | # CHCTEM TAaHHBIX JUTS
AIIEKTPOCHAOKE | MPOESKTHPOB
EHNA HUS 00BEKTOB aHMS CUCTEM
obbekToB AIEKTPOCHA0
KEHUS
00BEKTOB
[ToBeimieH | 3naem: JemoHcTpupy
HBIi TUIIOBBIE €T YBEpEHHbIE
MIPOEKTHBIE 3HaHUS
pelieHus  CUCTEM [To TtuUnOBEIM
ANEKTPOCHAOKEHUS IPOEKTHBIM
00BEKTOB pelIeHusIM
CHCTEM
3JIEKTPOCHA0
KEHHS
00BEKTOB
Ymeem: HemoHcTpupy
000CHOBBIBAaTh eT
BBIOOp MapaMeTpoB TIOBBIIIICHHBIT
3JIeKTPO00OpYI0Ba YPOBEHb  JUIA
HUS CHCTEM YMEHUS
3JIEKTPOCHAOKEHUS 000CHOBBIBAT
00BEKTOB, b BBIOOD
YUUTHIBAS apaMeTpoB
TEXHUYECKHE 3JIIEKTPOOOOpY
OTpaHUYEHUS JIOBaHUS
cHCTEM
3JIEKTPOCHA0
KEHHS
00BEKTOB,
YUUTHIBAS
TEXHUYECKHE
OTpaHUYCHUS
Bnaoeem: YBepeHHo
HaBbIKaMu cOopa u BIIAJICET
aHalM3a  JaHHBIX HaBBIKAMU
JUISI cbopa u




IIPOEKTUPOBAHMUSI aHayM3a
CUCTEM JAHHBIX JUIS
AJIEKTPOCHAOKEHUS IIPOEKTHPOBA
00BEKTOB HUS CUCTEM
AJEKTPOCHAO
KEHUS
00BEKTOB
I1K-2
3naem: OtcyrctByror | Jlemoncrpupyer | O6namgaer
METOJIbI U 3HAHUS YPOBEHb 0a30BbIMU
IIPaKTUYECKHE METO/1bI U | 3HaHUH, 3HAHUAMHU
IIPUEMBI pacyeTa IIPAKTUYECKUE | HEAOCTATOYHBIA | METOMBI U
ANEKTPUYECKUX IIPUEMBI JUISl IOHUMaHUs | IPAKTUYECK
Harpy3ok pacuera METO/Ibl U Y€ TIPUEMBI
OTJEJIbHBIX ANEKTPUYECKU | IPAKTHUECKUE pacuera
JJIEMEHTOB U X Harpy3oK | IpueMsl IEKTPUYECK
CUCTEM OTJIEJIbHBIX pacuera UX Harpy3oK
JIEKTPOCHAOKEHHUS | DIEMEHTOB U | AJIEKTPUUECKUX | OTIENIBHBIX
B LIEJIOM CUCTEM Harpy3ok AJIEMEHTOB U
JIEKTPOCHA0XK | OTAEIbHBIX CUCTEM
€HUS B 1IEJIOM | DJIEMEHTOB U AJIEKTpOCHA0
CUCTEM KCHUS B
AIEKTPOCHAOXKE | LIEJIOM
HUS B LIEJIOM
Ymeem: He Hemonctpupyer | leMoHcTpup
IIPOrHO3UPOBATh JEMOHCTPUPYE | YPOBEHb, YET YPOBEHb,
OJKUJacMble T YPOBEHB, | HEIOCTATOYHBIN | JOCTATOYHBI
MaKCHUMaJbHbIE HEJO0CTAaTOYHBI | AJIs yMeHus | il IS
Harpy3Kky, peKUM U | i I8 yMEHUs | IPOTHO3UPOBATh | YMEHUS
ba3oBelii | pazmepsbl IIPOrHO3UPOBA | OXKUJAEMBbIE [IPOTHO3UPO
IIPOU3BOJCTBA U | Th 0KMJAEMBIE | MAKCUMAJIBHBIE | BaTh
notpebieHus MaKCUMaJIbHBl | Harpy3KH, OKuJaeMble
INEKTPOIHEPTUH €  HarpyskH, | pexum U | MaKCHMaJbH
peXUM U | pa3Mepbl ble
pasmepbl IIPOU3BOJICTBA M | Harpy3KH,
MIPOU3BOJICTBA | MOTpeOIeHUs pexumM u
U TIOTPEOJICHUS | SJEKTPOIHEPTHH | pa3Mepsl
ANEKTPOIHEPTH MIPOU3BOJICTB
u a U
noTpebaeHn
A
AIIEKTPOIHEP
MU
Bnaoeem: OtcyTcTBytOT Hemonctpupyer | JleMoHCTpUp
HaBBIKAMH PACY€TA | yagpiku HEJOCTAaTOYHBIA | yeT 0a30BbIii
PEKUMOB  pabOTHI pacuéra YPOBEHb YPOBEHB
CUCTEMBI BJIQ/ICHUS BJIQ/ICHUS
sekTpocHabxkenus | PEHMMOB HaBbIKAMH HaBBIKAMH
- pabGorats Hajg | pPaboTbl pacuéra pacuéra
IIPOEKTaMH cucTeMbl pPEKUMOB pPEXKUMOB
IJIEKTPOTEXHUUECK paboThI paboThI




ux U | 9/1eKTPOCHAbXK | CHCTEMEI CUCTEMBI
DIEKTPOTEXHONOTH | apypa- AIEKTPOCHAOXKE | AIEKTPOCHAO
YECKUX CHUCTEM H HUS- padoTaTh KEHUS-
paboTtaTtb Hag
UX KOMIIOHEHTOB, HaJ MpoeKTamMu | paboTaTh
paspabaTeIBaTh NpoeKTamm >JIEKTPOTEXHUYE | HaJl
MEPOIIPUATUS  II0 | I/IEKTPOTEXHN | CKUX U IIPOCKTaMU
CHIDKCHHIO TIOTEPD | yecKuX U AJIEKTPOTEXHOJIO | AIEKTPOTEXH
ANEKTPOIHEPTUH anekTpoTexHo | THICCKHX WYECKUX U
CUCTEM U UX ANEKTPOTEXH
IoTHecknx KOMIIOHCHTOB, OJIOTUYECKHU
CUCTEM 1 UX paspabaThiBaTh | X CUCTEM U
KOMMOHEHTOB, | MEPOIPUATHS ux
paspabatbiar | 110 CHIDKCHHIO KOMITOHEHTO
. noTephb B,
AIIEKTPOIHEPTUU | pazpabarbiBa
MeponpuATUA T
Mo CHUXEHUIO MEpPOMPUITH
notepb s 1o
3/1eKTPO3Hepr CHIDKCHIIO
oTeph
m AIEKTPOIHEP
THH
3unaem: JlemoHCcTpUpY
METOJIbI 1 €T YBEpCHHBIC
MIPaKTUYECKHE 3HAHUS
MIpUEMBI pacyeTa METO/IOB u
INMEKTPUICCKUX MPAKTHICCKHIX
Harpy3ok IPUEMOB
OTJICTBHBIX pacuera
AJIIEMEHTOB H INEKTPUYECKU
CUCTEM X  Harpysok
ANEKTPOCHAOKEHHS OTJIEbHBIX
B LIEJIOM JJICMEHTOB W
CUCTEM
3JIEKTpOCHA0
HKEHUS B
IToBblIeH
HBIN Hejom
Ymeem: HemoHncTpupy
MIPOTHO3UPOBATH eT
OXKHUJIaeMbIe TTOBBIIICHHBIN
MaKCcHUMaJbHbIC YPOBEHB ISt
Harpy3KH, PeKUM H YMCHHS
pas3Mepsl MIPOTHO3HPOBA
MPOU3BOJICTBA | Th
nmoTpeOaeHus O’KHJ1aeMbIe
ANEKTPOIHEPTHH MaKCHUMaTbHBI
€ Harpy3KH,
PEXKUM U
pasmepbl
MIPOU3BOJICTBA
u
noTpebieHus

6




AIIEKTPOIHEPT
U
Bnaoeem: YBepeHHO
HaBbIKaMU pacyéra BJIa/IeeT
PEXKUMOB  pabOTHI HaBBbIKAMH
CUCTEMBI pacuéra
AJIEKTPOCHAOKEHUS PEXKHMOB
- paborarb Hanx paboThI
MPOCKTaAMH CUCTEMBI
ANEKTPOTEXHUYECK 3JeKTpocHa0
ux u KEHHUSI-
ANEKTPOTEXHOJIOTU paboTtath Haj
YECKUX CHUCTEM H POEKTaMHU
UX KOMIIOHEHTOB, INEKTPOTEXHU
pa3pabarsiBaTh YECKUX u
MEpOMPHUATHS  TIO JNEKTPOTEXHO
CHIDKCHHIO TIOTEPh JIOTUYECKHUX
ANEKTPOIHEPTUH. CUCTEM U HX
KOMIIOHCHTOB,
pa3zpabaThIBaT
b
MEPOIPUITHS
10 CHIDKEHUIO
noTephb
AJEKTPOIHEPT
uu

MaxkcuManbHO BO3MOXKHBIN Oail 3a BeCh TEKYLIUH KOHTPOJb yCTAaHABIMBACTCS PaBHBIM
55. Teky1iee KOHTPOIHLHOE MEPONPHUITHE CUUTAETCS CIIAHHBIM, €CJIM CTYACHT TMOJYYMUJI 32 HETO
He MeHee 60% OT yCTaHOBJIEHHOTO JUIS STOTO KOHTPOJS MaKCUMaibHOro Oana. PeMTUHTOBBIN
0ayu1, BBICTABISIEMBIN CTYICHTY 3a TEKYI[ee KOHTPOJIbHOE MEPOIPUSATHE, CIAHHOE CTYJIEHTOM B
YCTaHOBJICHHBIE TPadUKOM KOHTPOJBHBIX MEPONPUSTUNA CPOKH, OMPEAENSeTCS CIEAYIOIUM

obpazoM:

YPOBeHb BBINNOJTHEHUSA KOHTPOJBHOI'0

PeiliTunrosplii 6a171 (B % 0T MAaKCHUMAJILHOTO

3a]aHus 0aJ1J1a 32 KOHTPOJILHOE 32/IaHKE)
OTIMYHBIN 100
Xopomui 80
Y 1OBIIETBOPUTEITBHBIT 60
HeynosnerBopurenbHblii 0

CocTaBuTeib

(moamuce)

« » 20 T

I'.1O0. KonecuukoB




MUHUCTEPCTBO HAYKH M OBPA30OBAHMS POCCUMCKOM ®EJIEPAIINN
denepabHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOE YUpe:KIeHue
BbICIIEr0 00Pa30BaAHUA
«CEBEPO-KABKA3CKHUM ®EJEPAJTBHBIA YHUBEPCUTET»
HNucTutyT cepBuca, rypusma u au3aiina (puauan) CK®Y B r. [IaTuropcke

YTBEPXJAIO:
3aB. kadenpoii

«_» 201 r.

Bomnpocs! aiis cobecenoBanus
ba3oBblli ypOBEHB

3Hath:

1. OOmiast  XapakTepUCTUKAa CHUCTEM 3JEKTPOCHA0XKEHUS TOPOAOB, IPOMBIIIICHHBIX
HOPENPUATHH, CETBCKOT0 X03sIHCTRA.

2. [ToTpeOuTenu 3MeKTPOIHEPTHH U UX KIaCCUPUKALMSL.

3. TemnnoBble BO3ACHCTBUS 3JEKTPUUYECKOIN Harpy3KH Ha 3JIEMEHTBHI ITepejauu dJeKTPUIECKOn
SHEPIHH.

4. I'paduku >IEKTPUUECKUX HArPY30K MU KOIPPHUIMEHTHI, XapaKTEPHU3YIOUIHNE PEKUMBI
paboTHI AIEKTPOYCTAHOBOK.

S. Ormpenenenre pacueTHBIX HArPYy30K METOJAOM YIOPSIOYCHHBIX JHArPaMM.

6. Meroa yaenbHbIX IUIOTHOCTEN Harpy3o0K.

7. Mertoa ynenbHOro noTpedaeHus 1. SHEPTUH Ha €AUHUILY TPOAYKIIUH.

8. BeposTHOCTHBIN METOJ ONIPENETIEHUS IEKTPUUECKUX HArpy30K.

9. ITorepy MOIIHOCTH M AJIEKTPO3HEPTUN B JIMHUU MIEKTPONEpEad U peakTopax.

10.  IloTepu MOIIHOCTHU U 3JEKTPOIHEPTHH B TpaHCHOpPMATOPaX.

11. CriocoObl CHUKEHUS AKTUBHBIX MOTEPh MOIIHOCTH U AJIEKTPOIHEPTUH.

12. CriocoObl CHUKEHHS pEaKTUBHBIX HAarpy30K MOTpeOUTENEH.

13. BinsiHre MOITHOCTH yCTaHABIMBAEMbl KOMIIEHCUPYIOIIMX YCTPOHCTB Ha MotHOCTH TII.

14.  TIpoOnema KOMIIEHCAIIUU PEAKTUBHON MOIIHOCTU B CUCTEMAX JIEKTPOCHA0KEHHUS.

15. DkoHOMHYECKHE M TEXHHYECKHE XapaKTePUCTUKU KOMIIEHCHPYIOIINX YCTPOHCTB.

16.  Tumsl KOMIEHcAIMI peaKTUBHOM SHEPTHH, BAPUAHTHI UX peaTU3aIiH.

17. I'paHunsl M CTeNeHb OTBETCTBEHHOCTH 3a BBINOJIHEHHE HOPM IIOKa3aTesled KadecTBa
AIIEKTPOIHEPTUH.

18. [Iprmuune! npessiienus HopmupoBaHHbIX [IKD B cetsx 10 kB

19. [Ipymuune! npessiieHnss HopmupoBaHHbIX [IKD B cersx 0,4 kB

20.  PexxuMbl pabOTHI HEHTPAIH B CETAX CPEIHETO HAIPSKEHHS.

21.  PexxuMmbl pabOTHI HEHTPAIH B CETSAX HU3KOTO HAIPSHKCHUSI.

22.  Bawusnue pexuma paboTsl HeiTpanu Ha [TKD.

23.  KommekcHast XapaKTepUCTHKA JIEKTPUUECKUX CXEM DIIEKTPOCHAOKEHUSI.

24.  BpIOOp cxeM U HamlpsOKEHUN SJEKTPUUIECKHUX CETeil.



YMeTh, BIaAeTh:

No o~ e

o

10.
11.
12.

13.
14.
15.
16.
17.
18.

1. Ha3naueHue U KOHCTPYKTHUBHOE UCIIOJIHEHUE IJIEKTPUUECKUX CETEH.

VYcnoBus 0JIb30BaHUS U pacyeTa 3a dJIEKTPOIHEPTHUIO.

OO6mmue TpeboBaHMsI K BBIOOPY U MPOKIIAIKE JEKTPUICCKUX CETCH.

CxeMbl ¥ KOHCTPYKTHBHBIE UCIIOJTHEHNSI MEXKLIEXOBBIX IEKTPUUECKUX CETEN.

CxeMbl U KOHCTPYKTUBHBIE UCIIOJHEHNSI BHYTPULIEXOBBIX 3JIEKTPUUECKUX CETEH.

3anuTHas annapatypa B ceTax 10 1 kB. OCHOBHbIEC XapaKTEepUCTUKH.

3anuTHas W KOMMYyTallMOHHas anmaparypa B cersx Bbime 1000 B. OcHoBHbie
XapaKTePUCTHUKHU.

Br16op anmapatypsl Hanpspbkerrem 6osee 1000 B.

TepMuueckue 1 31€KTpOAMHAMUUYECKHE AecTBUs TOKOB K3.

Br16op u npoBepka anmaparos no ycuosusiM K3.

Kareropuu Ha/1e:KHOCTH 3JIEKTPOCHAOKEHUS FIEKTPOIPUEMHHUKOB.

BnusiHue 1OnMyCcTUMBIX CHUCTEMAaTHUUECKUX U MOCIEaBAPUNHBIX MEPErpy30K 000pyI0BaHMS Ha
BbIOODP CXEMBI.

VlcTOYHUKY MUTaHUS B CUCTEMaX 3JIEKTPOCHAOKEHUSI.

XapakTepuctuka riyookux BBoioB BH B ropoax v mpoOMBIIIIIEHHBIX MPEANPUATUSX.
OcHOBHBIE CXEMBbI ITYOOKHX BBOJIOB.

OTKpBITBIE pacnpeeuTeIbHbIE YCTPOUCTBA.

3aKpbIThIE PACIIPEIETUTENBHbBIE YCTPOICTBA.

KOHCTpyKTHBHOE BBIIIOJIHEHHUE ITOJCTAHIUN.

IToBBILIEHHBIN YPOBEHD

3HATb
1. BriOop MecTOMNO0I0KEHUS TOACTaHIIUH.
2. HopmupoBaHHbIe TOKa3aTeNN KaueCTB JIEKTPOIHEPTHH.
3. Metozs! u crioco6s! BBeneHus [IKD B nomyctumsbie npeaess.
4. Dnextpuyeckuii pacuer JIDIL
Pacuer ToxoB onnodaznoro K3 B cetn.
YMeTs, BIageTh
1. Pacuer TokoB Tpexdaznoro K3.
2. Bribop anmaparypsr B ceTsix g0 1 kB.
3. Pacder anekTpUYeCcKHX CEeTeH 1Mo MmoTepe HANPSHKEHUS.
4. Pacder 511. ceTeil M0 SKOHOMUYECKOH MIOTHOCTH TOKA.
5. Pacuer cereil 27eKTPUUECKOTO OCBEILICHHS.

1. Kpurepuu olleHUBAHUSA KOMINETEHIUH
OlLleHKa «OTJIMYHO» BBICTABIISIETCSA CTYNIEHTY, €CJIM TEOPETUYECKOE COJIEp’KaHHE Kypca

OCBOCHO TOJHOCTHIO, 0€3 MpOOENIOB; MCUEPIBIBAIOIIE, MOCIEI0BATEIBLHO, Y€TKO M JIOTHYECKH

CTPOMHO H3JaraeT marepuain; CBOOOJHO CHpaBIIeTCS € 3ajJadaMH, BONPOCAMH U JPYTUMHU

BUJaMH TIPUMCHCHUA 3HaHPII>i; HUCIOJIB3YECT B OTBCTC JOTIOJIHUTEIIbHBIN Marcpurajl, BCC



MPEyCMOTPEHHBIE MPOTPAMMON 3aJaHUSl BBIMOJHEHBI, KAa4€CTBO WX BBHIMIOJHEHHS OIEHEHO
yucioM OamioB, ONM3KMM K MaKCHUMajJbHOMY; AaHAJU3UPYeT TOJy4YeHHbIE pe3yJbTaThl;
MPOSIBIISIET CAMOCTOATEILHOCTD IIPH BBHITIOJHEHUH 3a/1aHUH.

Oyenxa «xopoutoy BBICTABIISIETCS CTYICHTY, €CIIM TEOPETUYECKOE COJIEprKaHue Kypca OCBOEHO
MOJIHOCTBIO, HEOOXOAMMBbIE NPAKTUYECKHE KOMIIETEHIIMM B OCHOBHOM C(OPMHPOBAHbBI, BCE
MPETyCMOTPEHHBIE POrPaMMOi 00ydIeHHsI yueOHbIC 3a1aHHsI BBIITOJTHEHBI, KAY€CTBO MX BBITOJTHEHUS
JOCTATOYHO BBICOKOE. CTYJICHT TBEp/IO 3HACT MaTepual, TPaMOTHO U MO CYIIECTBY M3Jaraer ero, He
JIOITYCKasl CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC.

Oyenka «y0061emeopumenbHo» BBICTABISIETCSl CTYACHTY, €CIIM TEOPETHUECKOE COJIEpKAHUE
Kypca OCBOGHO YaCTU4YHO, HO MpoOeNbl HE HOCAT CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO
MPETyCMOTPEHHBIX MPOTPaMMON 33laHUi BBIIOJIHEHO, HO B HUX MMEIOTCSl OLIMOKU, MPU OTBETE Ha
MIOCTaBJICHHBIN BOIPOC CTYIEHT JOMYCKAeT HETOUHOCTH, HEIOCTATOYHO MPABUIIbHBIE (POPMYITUPOBKH,
HAOJIIOAAIOTCA  HApYIIEHUs] JIOTUYECKOM TOCIEOBATeIbHOCTH B W3JIOKEHHUH IPOrPaMMHOIO
Marepuana.

Oyenka «Hey0oeemeopumebHoy BHICTABISIETCS] CTYACHTY, €CIIM OH HE 3HAeT 3HAUYMTEIHHON
YacTH TPOTPAMMHOTO MaTepHaia, JOMyCKAeT CYIICCTBEHHBbIC OIIMOKH, HEYBEPEHHO, C OOJBIIMMHU
3aTPyJHCHUSMH BBITIOTHSET MPAKTUYECKHE PAOOThI, HCOOXOMUMBIC MMPAKTHUYCCKUE KOMIICTCHIINN HE
cOpMHUPOBaHEI, OOJBIIMHCTBO MPETYCMOTPEHHBIX IMPOTPAMMON OOYYeHHs yJYeOHBIX 3aaHui He
BBITNIOJTHEHO, KQUECTBO X BBITIOJIHEHUS OLIEHEHO YMCIIOM 0aIIoB, OIM3KUM K MUHUMATEHOMY.

[Ipomexxyrounass arrectauust B (QopMe 3K3aMeHa I[IPeAycMaTpuBacT IMpPOBEACHHE
00s13aTeNbHON K3aMEHAIMOHHOM mporenypsl U oueHuBaercs 40 Oamamu w3 100. MunumanbHoe
KOJIMYECTBO OAJLIOB, HEOOXOIMMOE JJIs IOMYCKa K dK3aMeHy, cocTapisieT 33 6amwia. [TonoxurenbHbIi
OTBET CTYJCHTAa HA HK3aMEHE OLICHUBACTCS PEHTHMHrOBHIMH Oamiamu B auanasoHe or 20 mo 40
(20<S,:<40), orierika MeHbIe 20 GaTOB CUNTACTCS HEY/IOBICTBOPUTEIILHOM.

2. OnucaHue HIKAJbI OLlCHUBAHUS
[ITkana cOOTBETCTBUS peHTHHIOBOro Oaia sK3aMeHa 5-0auIbHOM cucTeMe

PeliTHHrOBBINH 0J1J1 MO TUCHHUIIJIMHE Onenka 1o 5-0a/UILHOM cUCTEMeE
35-40 OtauyHO
28-34 Xoporto
20 - 27 VY 10BIETBOPUTEIILHO

3. Meronuueckne  MaTepUAJIbl, ONpelesIoNe MPoueaypPbl OLEHUBAHUS 3HAHMIA,
YMEHHI, HaBbIKOB H (MJIM) ONbITA JEATEIbHOCTH, XAPAKTEPH3YIOIIUX JTaIbI
(¢opmupoBanus KoMIeTeHIHI

IIpouenypa mpoBencHHs SK3aMEHA OCYIIECTBISIETCS B COOTBETCTBUM ¢ llososkeHuem o

MIPOBEJICHUN TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTallMH O0YYarOIIUXCs T0
o0pa3zoBaTebpHBIM IIporpaMMam BeIcIiero oopasoBanusi B CKOVY.

B sx3ameHaIMoHHbI OMIIET BKITFOYAIOTCS 1BA TEOPETHUECKHIX BOMPOCA M OJHA 33/1a4a.

Jnst moAroToBKY 1o Ouiery oTBoauTCs 20 MUHYT.

[Tpr moAroTOBKE K OTBETY CTYIAEHTY MPEAOCTABIIAECTCS MPABO MOJIb30BAHUS KAIBKYIISITOPOM,

CMPABOYHBIMU TAOIUIAMHU.

CocTaBUTEND I'.1O. KonecHukos
(moamnucs)

« » 20 1.
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MUHUCTEPCTBO HAYKH Y OBPA30OBAHUSI POCCUMCKOM ®EJIEPAIINN
denepabHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOE YUpe:KIeHue
BbICIIEr0 00Pa30BaAHUA
«CEBEPO-KABKA3CKHUM ®EJEPAJTBHBIA YHUBEPCUTET»
HNucTutyT cepBuca, rypusma u au3aiina (puauan) CK®Y B r. [IaTuropcke

YTBEPXAIO:
3aB. kadenpoii

« » 201 r.

KommnuiekT pa3HOypOBHEBBIX 3a1aHU i
IO AUCHUIIIIMHE CucreMbl 3JICKTpOCH36)KeHI/I$I
0a30BblIii yPOBEHb

3AJAHHUE Ne 1

TEMA: Pacuer 21€KTpUYECKHX HAarpy30K B JJIEKTPOYCTAHOBKAaxX HANpPSIKECHUEM [0 U
Bblle | kKB MeTO10M yHOpsSA0YEHHBIX AUarpaMMm

KpaTtkue teopernueckue cBeneHus. PacueTHas Harpys3ka MO JOINYCTUMOMY HarpeBy
OpeCTaBIsieT CcoO0OM TaKyl YCIOBHYIO JUIMTEIbHYIO HEU3MEHHYI0 Harpysky, KoTopas
SKBUBAJICHTHA OXHIAEMON HW3MEHSIOUICHCS Harpy3ke IO Hauboiee TSDKEJIOMY TEIJIOBOMY
BO3CHUCTBUIO: MAaKCUMAJIbHOW TeMIepaType HarpeBa MPOBOJHUKA WM TEMJIOBOMY HU3HOCY €ro
U30JIALUH.

B coorBerctBun ¢ PTM 36.18.32.4-92 pacueTHas aKTHBHasT MOILMHOCTb  TPYIIIIbI
AIIEKTPONPUEMHHUKOB  (KOJIMYECTBO DJIEKTPONPUEMHUKOB B TIpymme Oojiee OJHOT0) Ha
HanpspkeHuu 10 1 kB onpenensiercs 1o BeIpakKeHUIO

n
Pp = Kp; kHi pHi

rae Kp — koo puuueHT pacueTHOM Harpy3KH.
['pynmnoBoii K03 UIMEHT HCIIOIB30BaAHUS

n
ani pHi
1
! Zle .

3navyenue Kp 3aBucHT 0T 3¢ (EeKTUBHOIO YHCia 3JIEKTPONPHUEMHUKOB (N3), TPYIIIOBOTO
koa¢¢unmenta ucnonb3oBanus (Ku), a Takke OT NMOCTOSHHOW BpPEeMEHM HarpeBa CeTH, AJIs
KOTOPOM pacCUMTBIBAIOTCS JJEKTPUUECKHUE Harpy3ku. B meroauke pacdera IIPHUHSTHI

y . Ty =10mun y
CIIEAYIONINE 3HA4YeHHs MOCTOSHHON BpemeHn HarpeBa (TO): — s ceTer
HanpsbkeHueM 10 1 kB, nuraroomux pacnpenenuTenabHble MIMHOMPOBOABI, IYHKTBI, COOpKH,

mutel. 3HaueHuss Kp amg stux cereil mpunHumaroTcss mo Ttabus. 1.1; Iy = 254 _ ISt
MarucTpaJbHBIX IMIMHOIPOBOIOB W IEXOBBIX TpaHchopmaTopos. 3HaueHus Kp mns atux cereit
OpUHUMaroTCs 1o Tadm. 1.2.

Db dexkTnBHOE YHCIO AIEKTPONPHEMHUKOB N3 — ATO TAaKOE YHCIO OJHOPOIHBIX IO
peXKUMy pabOThl JIEKTPONPUEMHUKOB OJIMHAKOBOI MOIIHOCTH, KOTOPOE O0YCIAaBIUBAET TE XKe

K
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3HAYEHUS] PACUETHOM HArpy3Kd, YTO U TPYIIa Pa3jiHyHbIX MO MOLIHOCTU U PEKUMY pabOTHI
AJIEKTPONPUEMHUKOB. BennurHa n3 onpenensieTcs: Mo BhIPaXEHHUIO!

_&r)
Ty

[Ipu omnpeneneHun pH A MHOTOJBUTATENBHBIX TPUBOJOB YUYUTHIBAIOTCS BCE
OJTHOBPEMEHHO pabOoTaIOLIHe MIEKTPOABUTATENN JTAHHOTO IPUBO/IA.

Jns  snexkTpoABUrareneid ¢ MOBTOPHO-KPAaTKOBPEMEHHBIM PEKHMOM pabOThl  UX
HOMUHAJIbHAsI MOIIIHOCTh MPUBOAUTCS K JuihTelbHOMY pexumy (IIB=100 %).

[Tpu Bxmouenun oxHodazHoro DIl Ha ¢a3zHOoe HampsyKEHHUE OH YUUTHIBACTCS Kak
SKBUBAICHTHBIN Tpex(dazupiii D11 HOMUHATBHON MOIIHOCTBIO

pH :3pH0, qH :3qH.O’
TAC pH.O, H.O — aKTHBHAA U PEaKTUBHasA MOIIHOCTHU O,Z[HO(baSHOFO OIl.

[Tpu Brutouennu oxnodaznoro Ol Ha JMHEHHOE HAaNpsSHKEHUWE OH YUUTHIBACTCS Kak
9KBUBAJICHTHBIM DIl HOMUHAJIBHON MOLTHOCTBIO

Py =v3Pyor Oy =v30,0

[Ipu wanmuuu rtpymmsel oaHodasueix DOII, koTopweie pacmpeaeneHsl Mo (azam ¢
HEPAaBHOMEPHOCTBIO HE BhIMe 15 % Mo OTHOmEHWIO K 00meld MOmHOCTH (Tpex(da3HbIX U
onnodasueix DIl B rpymme), oHM MOTYT OBITh MPEACTABIEHBI B pacyeTe KaK SKBUBAJICHTHAs
rpymnmna Tpexdaszubix Il ¢ Toii ke cyMMapHO HOMHHAIBHON MOIIHOCTBIO.

B ciywyae mnpeBblllIeHHS YKAa3aHHOW HEPAaBHOMEPHOCTM HOMHUHAJIbHAs MOILHOCTh
OKBUBAICHTHOH Tpynnsl Tpexdasupix Ol mnpuHUMaeTcss paBHOW TPOMHOMY 3HAYEHUIO
MOIIHOCTH HauboJee 3arpyKeHHou (asbl.

K pacueTHo#l akTUBHOW M peakTUBHON MOIIHOCTH cuioBeIX DIl mHampsixenuem g0 1 kB
JOJIKHBI OBITh MPU HEOOXOJUMOCTH J00aBJICHBI pacdeTHbIE OCBETHTENbHbIE Harpy3ku Pp.o u

Qp.o.

n

3Ha4yeHrue TOKOBOM pacueTHOM Harpys3kH, MO0 KOTOPOHl BHIOMpAeTCsl ceYeHue JUHHUU T10
JIOITyCTUMOMY HarpeBy, ONPEIEISAETCS 110 BBIPAKEHUIO:

=
P VU,
S, = sz n Qg
rac — ITOJIHAasA pacquHaﬁ MOIIIHOCTH y3J1a Harpy31<1/1, KB'A.

[Tpumep. HeoOxoaumo oOmpenenuTb pacyeTHYIO 3JIEKTPUUECKYI0 Harpys3Ky ydacTka
(uexa) M XapaKTepHBIX Y3JIOB CETH - JIByX CHJIOBBIX pacnpenenutenbHbix mkagos (IIIP1 u
[IP2). B Ta6n. 1.4 B cOOTBETCTBUHU C BApUAHTOM 33/1aHUS YKa3aHbl HOMepa 3JIEKTPONPUEMHHUKOB
(motpebuTeneit), koropeie 3anutanbl ot IIIP1 u IIP2. B rpadax 4 u 5 Tabmuubl npuBeaeHbBI
pacueTHble AaKTHBHas W peakTHBHAasg Harpy3kd ocBemieHus. B tabn. 1.5 naerca kpartkas
XapaKTepUCTHKa NoTpeduTenel (HauMeHOBaHKE, YCTaHOBJIEHHAs! MOILITHOCTh) y4yacTKa Iiexa.

Jlng nurocTpanMM pacueTHbIE HArpy3kM ONPEIENIEHbl MO HCXOAHBIM JaHHbIM 0-TO
BapuaHTta Tab6in. 1.4; 1.5). Pacuer Harpy3ku BbINOJIHEH B Buje Tabmuubl 1.6. B mepBoii rpade
YKa3bIBalOTCs HauMeHOBaHuA ceTeBbIX y3i10B (ILIP1, IIIP2, ocBeTnTenbHas Harpy3ka) 1 HoMepa
OIl u3 Tabsuiipl 1.4 B COOTBETCTBUU C BapHAHTOM 3aJaHUsl, yKa3aHHBIM MTPETNO/1aBaTEIIeM.

3ATAHHUE Ne 2
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TEMA: 3amuTa 3/1€KTpUYECKUX CETEH M 3JIEKTPONPHUEMHUKOB HampshKEHUEM A0 1 u
BhIe 1 kB

Kpartkue teopernueckue cBenenrs. OCHOBHBIMHM BHJIAMH 3aIUT JEKTPUUECKUX CETEH 1
AJIIEKTPONIPUEMHUKOB HampsbkeHueM A0 1 kB saBistoTCs 3amuThl OT MEPErpy3kd U TOKOB
kopotkoro 3amblikaHus (K3). 3ammura ot TokoB K3 gomkHaA OCYIMIECTBISATHCS I BCEX
ANEKTPUUECKUX CETEH U IEKTPONPUEMHHUKOB.

B kadectBe ammapaToB 3alIUThl MPUMEHSIOTCS aBTOMATHYECKHE BBIKIIOYATEIH U
MpEeAOXPAHUTEIIN.

JI71s1 3aIuThI JIEKTPOABUTATENICH OT MEPErpy3KH U OT TOKOB, BO3HUKAIOIIUX MPU 0OPHIBE
OJIHOM M3 (a3, MPUMEHSIOTCS TAK)KE TEIUIOBBIC PEJie MATHUTHBIX ITyCKaTelNeH.

Br16op ammapaToB 3amuThl (IIpEeIOXpaHUTENCH, aBTOMATOB) BBIMIOJIHSICTCS C y4€TOM
CJIETYIOIIUX OCHOBHBIX TPEOOBAHMUIA:

HomuHanpHBI TOK M HaNpsOKCHHWE anmapara 3allydThl JOJKHBI COOTBETCTBOBATH
pPacyeTHOMY JJIUTEIILHOMY TOKY U HAIIPSKEHUIO JIEKTPUUECKOMN ETH.

HomuHanpHbIE TOKHM paclenuTeNied aBTOMAaTUYECKHMX BBIKJIFOYATENCd W IIJIaBKHX
BCTAaBOK TMPEAOXPAHUTEICH HEOOXOAMMO BBIOMPATh [0 BO3MOXXHOCTH MEHBIIMMH TI0
JUIMTETIbHBIM PAcueTHBIM TOKaM C OKPYTJIEHHEM [0 Onukaifiiero OOJbIIEr0 CTaHAapTHOTO
3HAYCHUS.

Amnmaparbl 3alIUThl HE JOJDKHBI OTKIIOYaTh YCTAaHOBKY MPU KPATKOBPEMEHHBIX
neperpy3kax, BO3HUKAMOIIUX B YCIOBHUSAX HOPMAJIBHOH pPa0OTHI, HANpUMeEp, MPU ITycKax
3JICKTPOIBUTATEIICH.

Bpemsi neiicTBus anmapaToB 3allUT JTOJDKHO OBITh IO BO3MOXKHOCTH MEHBIIUM M
JIOJDKHA OBITh 00O€cleueHa CEeIeKTUBHOCTh (M30MpaTeIbHOCTh) JCHCTBUS 3alUThI MIPH
MOCJIEIOBATEILHOM PACIIOIO0KEHUHU aIapaToB 3aIIUT B AJICKTPUUECCKOM 1IETH.

Tox 3amuTHOrO amnmapata (HOMUHAIBHBIM TOK IJIABKOM BCTABKH, HOMHUHAJIBHBINH TOK
WIH TOK Cpa0aThIBaHUS PACIEIUTENSI aBTOMaTa) JOJDKCH OBITH COTJIACOBAaH C JIOMYCTUMBIM
TOKOM 3aIlIAIIAEMOT0 TPOBOIHUKA.

Anmaparbl 3alIUThl  JTOJDKHBI  O0ECIEYMBATh HAJIEKHOE OTKIIOUYEHHE B KOHIIE
3aIIMIIaeMOro y4acTKa JByX- U Tpexda3ubix K3 mpu Bcex BuAax pexuma paboThl HEHTpaIn
cerei, a Taxxe ogHo(pa3HbIX K3 B ceTsax ¢ riryxo3a3eMiIeHHOW HERTPaIbIo.

Hanexxnoe otkmouenue TokoB K3 B cetu HampspkenueM 1o 1 kB oGecnieunBaercs B ToMm

cillyyae, €cili OTHOILIEHHE HauMeHbIero ojHodasHoro pacyerHoro Toka K3 ('¥K3) K
HOMMHAJIBHOMY TOKY IUIaBKOM BcTaBkM npenoxpanutens (IH.BcT) wunm  pacuenurens
aBTOMaTHueckoro  BblkmouaTens  (IH.p), uMeromero oOpaTHO3aBHCHUMYIO OT  TOKa
XapaKTepUCTHKY OyJIeT He MeHee 3, a BO B3PbIBOOINIACHBIX 30HAX COOTBETCTBEHHO:

—IK3 > 4; s > 6

I H.BCT I H.p . (2.1)

IIpm 3ammTe cerel AaBTOMAaTMYECKMMH  BBIKIIOUATEISIMH, HMMEKOIUMU  TOJBKO
AIIEKTPOMArHUTHBIA paclenuTeNb (OTCeUKy), JUIsi aBTOMAaTOB C HOMUHAJIBHBIM TOKOM 70 100 A
KpaTHOCTh ToKa K3 OTHOCHTENBHO YCTaBKM TOKAa MIHOBEHHOro cpabarbiBanus (Icp.p) nomkHa
OBITE He MeHee 1,4, a I aBTOMAaTOB ¢ HOMUHAJILHEIM TOKOM Ooiiee 100 A — He menee 1,25.

OpHako, B CeTsAX, 3allUIIAaeMbIX TOJBKO OT TokoB K3 (He TpeOyrommux 3amuTbl OT
Neperpy3ku), 3a UCKIIOUYEHUEM NPOTSHKEHHBIX CeTel, JTOMYCKAeTCs HE BBIMOJIHATH PacyeTHOM
IPOBEPKH KPaTHOCTH TOKOB K3 K TOKaM 3allIUTHBIX anmnapaToB, €CIU 00ECIIEYEHO COrTacoBaHHe
3aIATHOIO arapaTa ¢ JI0MyCTUMbIM TOKOM 3alllMIaeMOro MPOBOJIHHKA.

2.1. Be16op miiaBKuX BCTaBOK MPEIOXPaHUTENEH
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HomuHanbHBIN TOK IUIAaBKOW BCTaBKH MPEIOXPAHUTENS OINPEACISICTCS MO BEJIMYHUHE
JUTUTENIbHOTO pacyeTHoro Toka (Ip):
H.BCT = Ip

H
U 1O YCJIOBHUIO IICPETPY30K IMMKOBBIMU TOKAMU

IH.BCT 2 IH/a’

rae In — nukoBeli (MaKCUMaIbHBIA KPAaTKOBPEMEHHBIH) TOK;
o — K03 (PUIMEHT KPAaTKOBPEMEHHOM TEIJIOBOH Neperpys3Ku;

o= 2’5 — JUIA JIETKUX IYCKOB C JUIMTEIIBHOCTBIO MyCKa J0 5 C, a TAKXKE IPU PEIKUX
MycKax (HacOChl, BEHTUJIATOPHI, CTAHKH U T.I1.) U TIPH 3aIUTE MarucTpaiu;

a=2 — JI7IS1 TSDKEJBIX YCIIOBUHM MyCKa, a TaKkKe IpH 4acThiX (Oornee 15 pa3 B yac)
mycKax (KpaHbl, JPOOUIKH, IEHTPUYTH U T.11.);
a =16

— JUIsL OTBETCTBEHHBIX AJIEKTPOIPUEMHHUKOB.

[Ipu BbIOOpE NpeAoOXpaHUTENS Uil OJAMHOYHOIO SJIEKTPONPHUEMHHKA B KauecTBe Ip
MPUHUMACTCS €r0 HOMUHAJIBHBINA TOK 1H, a B Ka4ecTBe [ — IMMyCKOBOM TOK 1ITyCK.

Jns nuHUE, OUTAOWUX TPYNNy 3JEKTPONPUEMHUKOB, MAKCUMAJIbHBI IMUKOBBIM TOK
OIIPEEIACTCS:

=1+

s MyCK p*

roe  YeK IIyCKOBOM TOK DJJEKTPOIPHEMHMKA WIM TIPYIIbl OJHOBPEMEHHO

BKIIIOYaEMBIX 3JICKTPONPUEMHUKOB, IPH IYCKE KOTOPBIX KPATKOBPEMEHHBIH TOK JIMHHUH
JIOCTUTAET HAMOOJIbIIIEH BETUYNHEL;

P — nnMTenBHBIN pacueTHBINA TOK, ONpeneseMblii 6€3 ydeTa pabouero ToKa MyCKaeMbIX
AJIEKTPONPUEMHHUKOB.
IIpu OTCYTCTBUH JAHHBIX O KOJIMYECTBE OJHOBPEMEHHO IIyCKAEMBIX JJIEKTPOIPUEMHUKOB
MUKOBBIM TOK JIMHUK MOKET OBbITh OIpeieNeH 1o GpopmyIie:

IHI/IK = in.max +(Ip _kI/IiHH)

/i€ 1l.max — HauOOJBIINNA TYCKOBOM TOK 3JIEKTPOIIPUEMHHKA TPYIIIIBL;

Ip — pacyeTHBIi O HArpeBy TOK I'PYIIIBI AIEKTPOIPUEMHHUKOB;

1HIT — HOMUHAJIBHBIM TOK 3JIEKTPONPUEMHHUKA C HAUOOJIBIINM ITYCKOBBIM TOKOM;

ku — ko3¢ (UIMEHT HCMONB30BaHUs 3JIEKTPOIPUEMHUKA C HAUOOJBUIIMM IyCKOBBIM
TOKOM.

HomuHanpHBIM TOK IUIAaBKOW BCTABKU NPEAOXPAHUTENS, 3AIIMLIAIOIIETO OTBETBICHUE K
CBapOYHOMY ammapaTty, BEIOUpaeTcs U3 COOTHOIIEHHUS:

IH.BCT >1,2- iHC VIIB

rie 1iHC — HOMHHAQJIBHBIA TOK CBapOYHOTO  ammapara TpH  [aclOPTHOM
pO0JDKUTENBHOCTH BKItoueHus (I11B).

Jomyckaercst [H.BCT 17151 CBapOYHOTO amnmapara MPpUHUMATh PaBHBIM JIOITYCTHMOMY TOKY
POBO/Ia, MUTAIOIIET0 CBAPOYHBIH armapar.

BbeiOpaHHBIE TUTaBKHE BCTaBKM JOJDKHBI  OOECIIEYMBATH TaKXKe CEICKTHBHOCTH
(u30uparenbHOCTh) cpabaThIBaHUS. JTO 3HA4YMT, yTo mpu K3 Ha KakoM-TubO ydacTke ceTu
JIOJDKHA TIEPETOPEeTh IUIaBKasi BCTABKa MPEIOXPAHUTEINS TOIBKO 3TOTO TIOBPEKICHHOTO yJacTKa.
B oOmem cryuae 3amuTa CUMTAeTCs CEEKTUBHOW, KOT/Ia XapaKTEPUCTHKH CpadaThIBaHHA
anmapaToB 3allUTHl ITIOCIEIOBATENFHO PACIONOXKEHHBIX B IEMH C Yy4eTOM 30H paz0poca
XapaKTEPUCTHK HE NIePECEeKar0TCA.

VYuurtsiBas, 4TO pa3HUIAa BO BpeMeHHU cpadaThIBaHMsI MJIABKMX BCTaBOK ¢ pocToM Toka K3
U B obnmactu Oonpmux TokoB K3 ymeHblnaercs, a Takxke TOT (PaKTOp, YTO C MHOTOKPAaTHBIM
MIOBTOPEHHUEM IMKIJIOB HarpeBa BpeMsi cpabaThIBaHUS MTPEIOXPAHUTEIS BBICIICH CTYIIEHH MOXKET
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YMEHBIIATBCSA JJI 00€CHeUeHHs] CEJIEKTUBHOCTH CpaOaThIBaHUs KaXKAbI NpeAoXpaHUTENb Ha
cxeMme cetu 1o Mepe npubnmxenus k UII nomkeH nMeTh MIaBKyl0 BCTaBKY HE MEHee, YeM Ha
JIB€ CTYIICHH BBILIE, YEM MPEIbIIYIIHH.

[Tpumep. Paccuntarh TOK M BBIOpATh IUIABKUM MIPEIOXPAHUTEINDb I 3aLIUTHl JINHUY, 110
KOTOPOH NMUTAETCs IEKTPOINPUEMHHUK (3JIEKTPOABUraTENb) CO CIEAYIOIUMH JaHHBIMHU:

Py =185kBr; cosg, =0,82; 7, =87 %;U,, =380B

Pemenune. OnpenensieM IJIUTENbHBIN paCU€THBIN TOK JIMHUU:

R 18,5 _
" Jau,cosp,n, 173-0380-082-087

I :iH:—“:39,6-7:277,2A.

9,6 A

II
ITyckoBo# TOK: H

lser 2396 A

IIo nuTenpbHOMY TOKY — H-BC
ITo KpaTKOBpEMEHHOMY TOKY C Y4E€TOM YCJIOBHH ITyCcKa

I zl—“zwzno,gA.
o

H.BCT
]

lser =120 A

Bri6upaem npenoxpanurtens [TH2-250 ¢~ H.BCT

IloBBIlICHHBIH YPOBEHD
3aganue 3

Br160p aBTOMaTHYECKUX BBIKIIOUYATENE
HoMuHanbHble TOKM aBTOMAaTHUYECKOTO BBIKJIIOYATENS M PACLENUTENs] BBIOUPAIOT 10
JUTUTEIIBHOMY PACUYE€THOMY TOKY JIMHUU:
>
IH.a - Ip I

Tok cpabaTbiBaHUs (OTCEUKH) AIEKTPOMArHUTHOTO UM KOMOMHUPOBAHHOTO
pacuenutens (Icp.p) mpoBepsieTcs Mo MUKOBOMY TOKY JIMHUU Imuk:

|, >1251

cp-p = ,
Tok Cpa6aT]':>IBaHI/I$I pacuenuTeiiad YCTAHABIIMBACTCA U3IOTOBHUTCICEM B 3aBUCHUMOCTU OT

> |
H.p P

H.p

rge Km0 — KPaTHOCTb TOKA OTCEYKH.

C yuerom (2.9) pacueTHOe 3Hau€HUE KPATHOCTH TOKA OTCEYKU OIpenessieTcsl Mo
BBIPa)KEHUIO:

2125 1
O — I
H.p

CenekTUBHOCTh  CpabaThIBaHHUs IMOCJIEJOBATENBHO BKJIIOUYEHHBIX aBTOMATHYECKUX
BBIKJIIOUaTENIell oOecrieyMBaeTca B TeEX ClIydasx, Koraa HX 3allUTHBIC XapaKTCPUCTHUKKU HE
nepecekaroTcs. [Ipy OTCYTCTBHM 3aIIMTHBIX XapaKTEPUCTUK KaXKAbIi aBTOMAT HAa CXEMe CETH T0
Mmepe npubmkenus k UII nomkeH uMeTh HOMHUHAJIBHBIM TOK paclEnuTeNs He MEHee, YeM Ha
CTYIEHb BBIIIE, YEM MPEIbITYIIHHA.

K
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[Tpumep. PaccunTaTh TOK 1 BEIOpaTh ABTOMAaTHYECKHI BBIKIIIOYATENb U1 3aIUTHI OT

Meperpy3ku ¥ TOKOB KOPOTKOT'O 3aMbIKAHUS. DJIEKTPOIIPUEMHUKOM SIBJISIETCS] aCUHXPOHHBIN

MyCKe:

I

JIBUTaTe]Ib MOITHOCTRIO 11 KBT, COSgp, = 0’87; My = 87’5%; IH
Pemenue. OnpenensieM IIUTENIbHBIN paCUeTHBIN TOK
) P 11
J3Ucosp-n 173-0,38-0,87-0,875

BBI6€peM HOMHHAJIbHBIM TOK pacueiinuTesId U3 yCIOBUA:

L, 21,22A

2 A

l,,=25A 1,,=25A

ABTOMAaTHYECKHUH BBIKIIOUaTENb cepun BA 51-25 ¢ "Ha

YcranaBiauBaeM HEBO3MOXKHOCTh CpaGaTBIBaHI/IH ABTOMATHYCCKOI'O0 BBIKIIOYATCIIA IIPU

lopp 2125+ 1,

Ha QJICKTPOMAIrHUTHOM DPACHECIIUTCIIC TOK TPOraHUA YCTAHOBJICH Ha IOIHp, 3HA4YUT

lopp =250 A

MaxkcuManbHbIN KPaTKOBPEMEHHBIH TOK

| =1 =22.75=165A.
lopp, 21,251, =1,25-165 = 206,3A 250 A > 206,3 A

cpp —
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MUHUCTEPCTBO HAYKH M OBPA30OBAHMS POCCUMCKOM ®EJIEPAIINN
denepabHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOE YUpe:KIeHue
BbICIIEr0 00Pa30BaAHUA
«CEBEPO-KABKA3CKHUM ®EJEPAJTBHBIA YHUBEPCUTET»
HNucTutyT cepBuca, rypusma u au3aiina (puauan) CK®Y B r. [IaTuropcke

YTBEPXJAIO:
3aB. kadenpoii

«_» 201_

KoMmmnieKT BONIPOCOB /ISl TECTUPOBAHUSA 10 JUCHUILIMHE CUCTEeMBbI 3JIEKTPOCHAOKEHU I
ba3oBblii ypoBeHb

Heo6xoanmo BBIOpaTh U3 YETHIPEX BapUAHTOB OTBETOB OJIMH BEPHBIN.
1. ITotepu, 3aBUCsIIME OT BEIUYUHBI HATPY3KHU, HA3bIBAIOTCSL:
1) ycnoBHO-TIEpEMEHHBIE;
2) yCIIOBHO-TIOCTOSIHHBIE;
3) nHauOoub1ueE;
4) HAaMMEHBIITHE.
2. Harpy3ouHsle notepu:
1) 0OpaTHO MPONMOPIUOHABEHBI KBAIPATY HANIPSIKCHNUS
2) 00paTHO MPOIOPIIMOHAIBHBI HAITPSHKCHUIO B IIEPBOW CTEIICHHU;
3) npsiMO IPONOPLHMOHATILHBI HATIPSKEHUIO B IEPBOM CTENEHH,
4) mpsIMO TIPOTOPLIMOHABHBI KBAIPATY HATPSIKCHUS.
3. YCII0BHO-TIOCTOSIHHBIE [TOTEPU HE 3aBUCHT OT:
1) HanpsxeHus;
2) CONPOTHUBIICHUS;
3) BeNMYUHBI HATPY3KH;
4) Bcex BBIIICTICPEUHUCIICHHBIX (PaKTOPOB.
4. Tlotepu, IPUCYTCTBYIOMINE B KAOCIBbHBIX JIMHUSX
1) Ha X0J0CTOM XO/I;
2) Ha «KOPOHYY;
3) Ha THCTEpEe3uC;
4) MTUPIEKTPUIECKHE.
5. Haubonpime 3Ha4YeHUS TOTEPh «HA KOPOHY» OYAYT:

1) npu BiakHO# morojie (10X b, MOKPBIN CHET, TYMaH);

TI.
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2) pu xopotiel noroe (moroja ¢ BiIaxHocTeio MmeHee 100% u romnonen);
3) mpu CyXoM cHere;
4) norepu «Ha KOPOHY» HE 3aBUCAT OT IOT'OJHBIX YCIOBUH.
6. 1 - 710!
1) ymco yacoB pabOThl 00OPYAOBAHUS B TOY;
2) 4KCII0 YacOB HUCII0JIb30BAHUS HauOOJBIINX HArpy3okK;
3) 4muciio yacoB B rony;
4) 4uciI0 4acoB HAHOOJIBIINX TOTEPH.
7. Kak COOTHOCSITCS B OTHOCUTENIBHBIX €JUHHULIAX TOTEPH MOITHOCTH U AJIEKTPOIHEPTUH:
1) moTepu MOLTHOCTH PaBHBI MOTEPSIM JICKTPOIHEPTHH;
2) NOTepH MOIIHOCTH MEHBIIIE TOTEPh AIEKTPOIHEPTHH;
3) moTepy MOIIHOCTH OOJIBIIIE TOTEPH ANEKTPOIHEPTUH;
4) HUKaK HE COOTHOCSITCSL.
8. CaMblil TOUHBIA METOJI IO PACUYETY MOTEPh U3 MEPEUHCICHHBIX:
1) pacueTHBIX CYTOK;
2) cpeiHuX Harpy3ok;
3) craTUCTUYECKU;
4) yycna 4acoB HAaHMOOJIBIIHUX MOTEPb MOIIHOCTH.
9. IlporpaMMHBIi KOMILIEKC, 110 pacyeTy NOTEPh, Ha3bIBACTCH:
1) I1C-3;
2) PII-3;
3) TII-3;
4) PTII-3.
10. ®akTHUeCKue MOTEPH TEKTPOIHEPTUU B CETHU 3TO:
1) noTepu, BbI3BaHHBIE MTOTPEITHOCTHIO0 CUCTEMBI yUeTa IICKTPOIHEPTUH;
2) pa3HOCTh MEXAY TMOCTYIUICHHEM 3JICKTPHYCCKON DHEPrHHM B JJCKTPHUYCCKYIO CETh U
OTITYCKOM DJICKTPUYECKOIN SHEPTUH U3 CETH;
3) moTepu B TMHHUAX M 000PYAOBAaHUY DIIEKTPHUUECKHUX CETEH, 00YCIOBICHHbBIE (PU3NIECKUMU
npoleccaMy, TPOUCXOMSAIIMMH TpU Iepeaue dJIEKTPOIHEPIMH B COOTBETCTBHHM C
TEXHUYECKUMHU XapaKTePUCTUKAMHU U PEKUMaMHU pabOTHI JIMHUHA U 000PYAOBAHUS C yIETOM
pacxoja AJIEKTPOIHEPTHMHA HAa COOCTBEHHBIC HYKIBI TOACTAHIMA M TOTEPh, BBI3BAHHBIX
MOTPEIIHOCTBIO CUCTEMBI YUeTa 3JIeKTPOIHEPTHH;
4) pa3HOCTb JEKTPOIHEPTHH, OTIYIICHHOW B CETh, M AJIEKTPOIHEPIUH, PEaTH30BaHHOU
OTPEOUTEISIM | OTIPENIEIISIEMO 1T0 CyMMe OTUTAYSHHBIX CUYETOB.

11. Hopmarus noteps 3T0:
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12.

13.

14.

15.

16.

17.

1) pacueTHble 3HaYCHUS [TOTEPB;

2) pakTHYECKUE 3HAYCHHS TTOTEPD;

3) oT4yeTHbIC 3HAYCHHS TIOTEPb;

4) uneanbHbIC 3HAUCHHS TIOTEPb.

B nacrosimee BpeMsi HOpMaTUB OTEPh HE BKIIIOYAET B CEOSI:

1) HeOyYeT AIEKTPOIHEPTHH;

2) KOMMepUECKHe MOTEPH;

3) pacxoj1 AIEKTPOIHEPTUU Ha COOCTBEHHBIC HYXK/IbI [TOJICTAHIIHH;
4) TEXHUYECKUE IOTEPH AIECKTPOIHEPTHH.

[Toka3zarenem 3 HEKTUBHOCTH CHUKEHUS MIOTEPh SBIISETCS:

1) BennuKHA, HA KOTOPYIO YMEHBIIWIUCH TIOTEPHU JIEKTPOIHEPrHH;
2) YHCTBIN TUCKOHTUPOBAHHBIN JI0XO/I;

3) 3aTpayeHHBIC JICHEKHBIE CPEICTBA;

4) 6amaHCOBBIN JTOXO/I.

Kakoro kiacca MeponpusTHii 10 CHU)KEHUIO IOTEPh HE CYILIECTBYET:
1) TexHMYECKHE MEPOTIPHUSITHS C COMYTCTBYIOIIUM 3PPEKTOM;

2) OpraHu3aIlMOHHBIC MEPOTIPHUSITHS C COMYTCTBYIOIIUM dPPEKTOM;
3) opraHu3aIlMOHHBIC MEPOIIPHUSITHS;

4) TEXHUYECKUE MEPOITPUSTHSL.

K TexHrueckuM MepONpHUsITHSIM C COMYTCTBYIOIIUM 3((HEKTOM OTHOCUTCS:

1) yBenuueHue ypoBHS Halps>KEHUS B CETH;
2) pa3yKpyIHEHHE JTHHUIA;
3) KoMIIeHcanus peakTUBHOW MOIITHOCTH;

4) pa3MbIKaHHE 3aMKHYTBIX CETEH.

[Tpu npoeKkTHpOBaHUM CEYEHMsI IPOBOJIOB U KUJI KaOesel BeIOMparoTcs 1o:

1) MUHUMYMY TIOTEpPb 3JIEKTPOIHEPTHH;

2) 5KOHOMHYECKOMY TOKY;

3) MUHUMYMY KalUTaJlOBJIOKEHHI;

4) 5KOHOMHYECKOU INTIOTHOCTH TOKA.
HeonHopoHOCTh 3aMKHYTBIX CETEN XapaKTepU3yeTCs:
1) IpOTSAKEHHOCTBIO JIMHUH CETH;

2) OTHOIICHHUEM AJIMHBI JIMHUHU CCTHU K CYMMapHOﬁ JJIMHE CCTU,

3) OTHOIIIEHWEM TMepeaBaeMoOi MO JJIEMEHTaM CETH PEaKTUBHOW MOIMHOCTH K aKTHBHOMN

MOIIHOCTH;
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18.

19.

20.

21.

4) OTHOLLICHUEM PCAKTUBHBIX COHpOTI/IBHeHI/Iﬁ 3JIEMCHTOB CCTU K AKTUBHBIM

COIIPOTUBJICHUAM.

I1oBbIIEHHBIN YPOBEHB

DKOHOMHUYECKOE TOTOKOPACIIPE/ICTICHUE B 3aMKHYTBIX CETSIX OMpPEeNsIeTcs Mo:
1) HOTHBIM COMPOTHUBIICHUSM SJIEMEHTOB;

2) aKTUBHBIM COIPOTUBJICHUSIM 3JIEMEHTOB;

3) peakTUBHBIM COMTPOTUBIICHUSIM 3JIEMEHTOB;

4) MOJIHBIM CONPSIKEHHBIM COMPOTUBIICHUSM 3JIEMEHTOB.

3aMKHYTBIE CETU C TOUKHU 3PEHUS COKPAILIEHUS IOTEPh PAa3MbIKAIOT B:

1) moTokopaszena 1o peakTUBHON MOIIHOCTH;

2) cpeaneit Touke cetu (10 JJIMHE);

3) moTokopasena 1o akTHBHOM MOIIIHOCTH;

4) HEe pa3MBIKAIOT.

K ycTpoiicTBY IPOA0IBHO-TIONIEPEYHOTO PETYIUPOBAHHUS TOTOKOB MOIITHOCTH OTHOCST:
1) BobTOH00ABOYHEIH TpaHChOpPMATOD;

2) yCcTpOWCTBO MPOAOIHHON KOMIICHCAIIHH;

3) peakTop;

4) Gatapest KOHICHCATOPOB.

KomneHncanusi peakTUBHOM MOIIMHOCTH IS LEJNEW YMEHBIIEHHs MOTEPh JJIEKTPOIHEPTUU

OCYHICCTBJIACTCA C IIOMOIIBIO:

22.

1) 6arapest KOHIEHCATOPOB,;

2) BosbTO100aBOYHBIN TpaHCcpOpMaTop;

3) yCTpOMCTBO MPOOJIbHON KOMITICHCAIINH;

4) peakropa.

PanmonanpHas CTeNeHb KOMIIEHCAIIMM PEAKTUBHOM MOIIIHOCTH YBEIMYNBAETCH:
1) ¢ yMeHbIIIEeHHEM CTOMMOCTH KOMIIEHCUPYIOIIUX YCTPOICTB;

2) ¢ yMeHbUIEHHEM TapHQa Ha ANEKTPOIHEPIHIO;

3) c ymeHnbuIieHneM kodduineHTa 3a0JHeHHs rpaduKa Harpy3Ku;

4) C YMCHBIICHUCM CONIPOTUBJICHUA CCTH.

[IpaBuiIbHBIE OTBETHI:

Ne 11231456 |7(8]9(10(11|12|13|14/15|16|17(18(19|20|21|22
BOIIPOCa
Ne 1134143 |1|4|4|1|2]|2|2|2|4|4|2|1|1|1]1
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oTBeTa |
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MUHUCTEPCTBO HAYKH M OBPA30OBAHMS POCCUMCKOM ®EJIEPAIINN
denepabHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOE YUpe:KIeHue
BbICIIEr0 00Pa30BaAHUA
«CEBEPO-KABKA3CKHUM ®EJEPAJTBHBIA YHUBEPCUTET»
HNucTuryT cepBuca, rypusma u au3aiina (puauan) CK®Y B r. [IaTuropcke

YTBEPXJAIO:
3aB. kadenpoii

«_» 201 r.

Bonpocsl 1151 codecenoBanusi
ba3oBblii ypoBeHb
Tema 1

1. Oxapaktepu3syiiTe COCTaBHbIC YaCTU YHEPTOCUCTEMBI.

2. TlombITaliTeCh BBIACITUTH AICKTPUKY U3BECTHBIX BaM 0OBEKTOB M OLICHUTH €€ TPAHUIIBI U
OTHOCHUTEIIEHYIO CTOUMOCTb.

3. Uto Takoe 3MEKTPOIPUEMHHUK, TIOTPEOUTEIb, CHCTEMA MICKTPOCHAOKCHHUS ?

4. Yro takoe noxacrannus, TII, KTII, PY, PII, LIPII, I'PII, OPY, 3PV, KPV I'TIIL,?

5. VKaxWuTe KayeCTBEHHbIC pA3IUUMs: MEXKAY OJIKYTPOYCTAHOBKMHU KakKk H3JCIUAMU
(CoOpy>KEHUSIMH), CO3IaHHBIMH 10 KJIACCHYECKHM 3aKOHaM (U3UKH — DJICKTPOTEXHHKH,
MEXaHHKH, COITPOMATA U JIP.; 2) MEXKIY DIEKTPUICCKUMH X03SHCTBAMH TTPOMBINIICHHBIX
NPENNPHUATHIA; 3) MeXAy dHEProcucTeMaMu KakK MPOU3BOAUTEISIMH, TaK U MPOJaBIaMU
AIIEKTPUYECKOM IHEPTUH.

Tema 2

1. I[lepeueHb TEXHUYECKUX YCJIOBHUII HA PUCOETUHEHHUE HJIEKTPOYCTAaHOBOK MOTPEOUTENEH.

2. Kak gensiTcs MpUeMHHUKH 110 XapaKTepy MCII0Ib30BaHUs 3JIEKTPOIHEPrun?

3. Pexxumbl HENTpaIK 27€KTpOycTaHOBOK 10 1 kB u Boimie 1 KB.

4. IlpumeHeHre ¥ Ha3aHAaYeHHE AIEKTPONPUBOA Ha IPOMBIIIIIEHHOM NPEINpUITHH.
5. OxapakTepu3yiTe ypOBHU CHCTEMBI JIEKTPOCHAOKESHUS TIPEATIPUSATHS.

Tema 3

1. Knaccudukanus npoMbIIUIEHHBIX TPEINPUATUHN O MOTPeOIsIeMON MOIIIHOCTH.

2. Yem onpeaensieTcs HaIeKHOCTb ANEKTPOCHAOKeHN?

3. B uem crienuguka OTAEIbHBIX KaTerOpUil 3JEKTPOIIPHUEMHUKOB?

4. KakoBbI JOTYCTUMBIE MTE€PEPHIBBI B ANEKTPOCHAOKEHUH AJIs MOTpeOuTeNnel pa3inyHon
KaTerOpHH 10 HAJEKHOCTH?

5. OcobeHHOCTH IEKTPOCHAOKEHHS TPUEMHUKOB | KaTeropum.
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6. Jlns dero HEoOXOOUMO pE3EpPBUPOBAHHME DIEKTPOYCTAHOBOK B  CHUCTEME
AJIEKTPOCHAOKECHMSI?

7. Ha3HaueHWe KOMMYTAllMOHHOHM ammapaTypbl B CHCTEME JJIEKTPOCHAOXKCHUS.
Hepqu/IanTe BUJIbl KOMMYTAallMOHHBIX aIlllapaToOB.

Tema 4

1. IMepeuncnure TEXHUYECKHE CPEACTBA H3MEPEHHS DIICKTPOIIOTPEOICHHMS.

2. Kax Bnusior TpaHcOpMaTOphl TOKA M TpaHc(OPMATOPHI HANPSKEHUS HA HOKA3AHUS
CYETYMKOB B 3aBUCUMOCTH OT THITA CYCTYUKOB?

3. HazoBuTe KIacchl TOYHOCTH CYETYMKOB AaKTUBHOM (PEaKTUBHOM) OSHEpPruM H
TpaHc(hOpMaTOPOB TOKA JIJISl PACUETHOTO Y4eTa dJICKTPOIHEPTUH Ha TPOMIIPEIITPUSTHH.

4. Yro naswiBaeTcs rpaGUKOM HAarpy3Ku?

5. Kakue cyTKU Ha3bIBAIOTCS XAPAKMEPHLIMU?

6. Kak cHuMaeTcs M KakK COCTABISETCS CYTOYHBIA rpadMK IPU MOMOIIM CYETYHKA
SHepruun?

7. Kakye BenMYMHBI MOIMHOCTH XapaKTEPU3YIOT CYTOYHBIM rpaduk M Kak OHH
oTpeAeIsIoTes U3 rpaduka?

8. Kakue 6Ge3pa3zMepHble NOKa3aTeIn XapaKTepU3yIOT CyTOUHbINA IrpauK U dyepes KaKue

BCIIMYHMHBI MOITHOCTH OHHU OHpGI{CJ’IﬂIOTC?I?

Tema 5

1. Boiaenute xapakTepHble TPYIIIBI AJIEKTPOIPUEMHHUKOB [0 MEXAHUYECKON Harpy3Ke.

2. Kakue  pexumbl  paOOThl  DJEKTPUUECKMX  JBUTaTeNel  y4WTBIBAlOTCS B
CUCTEMax JJIEKTPOCHAOKEHHMSI?

3. [losicaute  paznuume B (U3UYECKOM  CMBICIE  PAacCYCTHOH  BEJMYHHBI
AIIEKTPUUYECKON HArpy3KH 10 HArpeBYy U Harpy3KH 110 IPOEKTHBIM U 1IOTOBOPHBIM YCIOBHSM.

4. CpaBHMTE KJIACCHMUECKOE TIOHATHE IMOJY4acOBOrO MaKCUMyMa Harpy3ku H
pazHoobpasue UCIIOJIb30BaHUS TepMUHA B MpaKTUKE JKCILTyaTaluH,
MPOEKTUPOBAHUS, JOTOBOPHBIX OTHOILIEHHH.

5. Paccmotpure IIPUMEHSIOIINECS BEJINYMHbI UHTEpBaa OCpEIHEHUS
AJIEKTPONIOTPEOICHUS BO BPEMEHHU U TpapyKU 3JIEKTPUUECKUX HArpy3oK.

6. M300pasute CyYTOYHBIE rpaduku 3JIEKTPUYECKOU Harpy3ku JFOOBIX
U3BECTHBIX BaMm morpeOHOCTEl (MOXKHO M KBapTUPBI) U MOSICHUTE HEN30EKHOCTH JUISl DJIEKTPUKU
WU3MEHEHHUS apameTpoB AJIEKTPOIIOTPEOICHUS 1o
4acaMl MUHYTaM.

7. 3anoMHUTE MaTeMaTHYeCKHe BBIPKECHUS pacyeTHBIX KO3 PUIIMEHTOB
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MIPUMEHSEMBIX [TPU ONPEAETICHUN DIEKTPUUECKUX HATPY30K.

8. CpaBHHTE SMIIUPUYECKIE METOIbI pacyeTa 3JIEKTPUUECKUX HArPY30K.

0. YkaxuTe  JOCTOMHCTBA, HEIOCTaTKM W  O0JIACTh  MPUMEHEHUS  METoj]a
YIOPSIOYEHHBIX IMarpaMM.

10. OxapakTepusyiiTe HUCXOAHBIE JaHHBIE, HEOOXOMUMBIC JUISI CTAaTUCTHYECKUX U
BEPOATHOCTHBIX METOJIOB pacueTa 3JIEKTPUUECKUX Harpy3oK,

Tema 6

1. YkaxxuTte npuMeHseMble HaNpsHKEHUs: 1 000CHYHTE MX BbIOOP C y4eTOM 0COOEHHOCTEH
NPUCOCTUHEHUH, 00YCIOBICHHBIX BETMYNHOMN MPEANIPUATHS M YCIOBUSAMHU YHEPTOCUCTEM.

2. M300pa3ute y37bl IPUCOCAMHEHUS PEANIPUIATUS K PY moncTaHnm 3HeprocucTeMsl.

3. [losicHuTE OCHOBHBIE IOHATHUS HAJIEKHOCTH, OTHOCSIIUECS K HJIEKTPOCHAOKEHHIO.

4. OueHuTe BEJIMYMHY yiepOa OT HU3KOTO YPOBHS Ha/I€KHOCTH.

5. [osicHuTe (PU3MUECKUI CMBICT TEOPETUYECKOTO IIEHTPA AIIEKTPHUECKUX HATPY30K U

OnpeaACIMTEC MECTOIMOJIOKCHUEC NCTOYHUKA ITUTAHUA IJI1 HCCKOJIBKUX HAarpys3ok.

Tema 7

l. Chopmynupyiite IIPUHIUIIBI BbIOOpa IIPOBOTHUKOBBIX YCTPOMCTB JUIS
KaHaJIU3alUu 3JIEKTPOIHEPTUH 110 3aBOAY.

2. Ha3oBuTe OCHOBHBIE NIPUMEHsAEMbIE KaOelIu B CUCTEMAax 3JIEKTPOCHAOXKEeHUs U pacluudpyiite
UX MapKHPOBKY, YBSI3aB €€ CO CIIOCOOAMU MPOKIIAIKH.

3. IlocuuTaiiTe yBeIUUEHUE CEUCHUsI TIPU MPOKIIAJAKE Kabenei B OJ0Kax, MOsSCHUTE (PU3NISCKUN
CMBICT WU3MEHEHHUS BEJIMYMHBI INEKTPUYECKON Ha
Ipy3KH B  3aBHCHMOCTH  OT  MeCTa TPOKJIAJKd B  OJIOKE U  OCOOEHHOCTH
UCIIOJIb30BaHUS LIEHTPAIbHBIX TPYO OJ0Ka.

4. Ilouemy mpoxiagka Kkabened B TyHHeNsX M KaHajaX CTajla  OCHOBHOM
JUISL IPEATIPUATHI ¢ OOJIBIION HArpy3Koi U HacChILIEHHOW KaOenbHON KaHanu3auen?

5. Uem BbI3BaHO NOSABJICHHUE CIIOCO0a MPOKIIAAKH Kabeneil Ha scTakanax?

6. OOocHyiiTe 007acThb NPUMEHEHUS TOKONPOBOJAOB U PACCMOTPUTE OCOOEHHOCTH HX
KOHCTPYKTHUBHOTO BBIITOJTHEHHUS.

Tema 8

1. UcxonHble JaHHBIE 1S BBIOOpA CXEM AIEKTPOCHAOKEHHS IIPOMBIIIIEHHBIX TIPEANPUSTHN.
2. OcHOBHBIE CIOCOOBI UCITOJIHEHUS CXEM AJIEKTPOCHA0KEHUSL.

3. CymecTByOLMN psif] HANIPSDKEHNUI B JHEPTOCUCTEME HAILIEH CTPAHBI.

4. Crier¢uka BbIOOpa HANPSDKEHUH 111 MUHH-, CPEAHUX U KPYITHBIX TIPEAIPUATHI.

5. Oxapaxkrepu3yiite HazHaueHue cereit 110(150) xB.
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6. Kakue cymiectByrot ycioBus Beioopa JIDIT?

7. CyiectByroniye BUbI ucnosHenus JIOII.

8. CpaBHHUTE CIIOCOOBI MOIKIIIOYEHHS IPEATIPUATUH K SHEPIrOCUCTEME.

9. Ommmmmre cxembl coenuHeHuss PY NOHmXKaromMX MOJACTAHUMM C TOYKM 3pEHUS
HAJICKHOCTH MX UCIIOJIHEHUS.

Tema 9

1. Oxapaxkrepusyiite Tunsl 3sekrpoycranosok I'TII, I'PII, TII, PV.

2. Ilepeunciure BO3MOXHBIE MCTOYHHUKU IHUTAHMUS JUISI MEJKHX, CPEJHUX U KPYIHBIX
PEAPUATHIA.

3. TpeboBaHUsI K OIPENEICHUIO HICTOYHUKOB ITUTAHUS IPOMBILUIEHHBIX TPEIIPUSITHH.

4. [IpyHIMIBI HOCTPOEHUS CUCTEM 3JIEKTPOCHAOKEHUS.

5. Ilepeuncnure criocoObl pacronoxenust ['TIIT Ha npeanpusTIm.

Tema 10

1 [Ilepeuucnure  HeoOXOOUMBbIE  HCXOJHBIE  JAaHHBIE 014  6bl0OpA  CXEMBI
NeKMPOCHAOIICEeHUs], YBA3aB UX C KOJIMUYSCTBEHHON OIEHKON BEIMYMUHBI TPEATPUSTHS
U €ro MPOU3BOJICTB (3HAYCHHS MPOSKTHON PACUETHONW MOIIIHOCTH).
2. YKa)XuTe IpUMEHsIeMbIe HAMPSHKEHUsI 1 000CHYHTE WX BBIOOP C y4eTOM O0COOEHHOCTEH
MIPUCOCTUHEHHM, 00YCIOBICHHBIX BETUYMHON MPEAPHUATHS U YCIOBUSIMU SHEPTOCUCTEM.
3. U3o6pazuTe y3i1bl IPUCOSTUHEHUS IPEPHUITHS K PY MMoicTaHIny S3HEPTOCUCTEMEI.
4. YkakuTe pa3nuuus B TOPUHIUNAX  TOCTPOEHUS CXEeM  JJIEKTPOCHAOKEHHS
MPEANPUATHH, PA3TUYAIOIINXCS [0 BETUYUHE 3asBIIIEMON MOIIIHOCTH.

Tema 11

1. CiocoObl KaHAM3AIUY AJIEKTPOIHEPTUH.

2. YcnoBus BbIOOpa CEYEHHM TPOBOJHUKOB.

W

. Kakue 35emMeHThl KaHanu3auuu 3JIEKTPOIHEPTUH HE JIOJKHBI TPOBEPATHCS 10 PEKUMY
K3?
. [lepeunciure OCHOBHBIE dy1eMEHTHI BJI.

. Uem omnpenensercs konndecTso nemnen BJL

4
5
6. [lepeunciure BUABI OMIOP B 3aBUCUMOCTH OT CITOCO0A MOABECKH MPOBOJIOB.
7. Cy1iecTByIOILIME BUJIbI ONIOP B 3aBUCUMOCTH OT MaTepHalla UX U3rOTOBIEHUS.
8. IlpenmyniecTBa 1 HENOCTATKH IEPEBSIHHBIX OIIOP.

9. HaznaueHue aHKEPHBIX OIOP.

10. Buzp! cTaJIBHBIX ONOP MO KOHCTPYKTUBHOMY MCITOJIHEHHMIO.

11. [IpermyiiecTBa U HEAOCTATKH JKEJI€300€TOHHBIX OIOP.
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12. TpebGoBanusi, mpenbsABIsIEMble K MaTepuaiaM MpoBoJOB U TpocoB BJI. MapkupoBka
IIPOBOJIOB U TPOCOB.

13. ITpuniun padotel BuOporacuresns Ha BJL.

14. Haznauenue uzonaropos Ha JIDIL.

15. Bunpl 1 Ha3HaueHue KabenbHbIX JUHUN. Mapkuposka KJI.

16. Texaudeckue yciaoBus BeiOopa ceueHus skt KJI.

17. IIpoBepka o Tepmuueckoit croitkoctu KJI.

18. OnumuTe cmocoObl moa3eMHo mpoknaaku KJI.

19. Cnenmuduka npoknaaku KJI mo 10 kB.

20. CymectBytomue croco0sl npokiaaku KJI mpu konmdectse manid cbie 20.

21. Ilpoknaaka KJI B ranepesx u acTakaaax.

22. CrtocoOBI TPOKIIAIKH IIEKTPOIIPOBOIOK.

Tema 13

1. Pexum HeiTpanu anexTpuyeckoi cetu Ha HanpskeHue 110 kB.

2. Crocob6 KOMOMHHUPOBAHHOTO 3a3€MJICHUST HEUTPAJIH.

3. OmMumMe ceTd ¢ KOMIIEHCUPOBAHHOM HEWUTpajbid OT CETH C C H30JIMPOBAHHOU
HEUTpAIIbIO.

Tema 14

1. KakoB ¢usnueckuii CMbICI PEAKTUBHOM MOIIHOCTH M KakKOBbl €€ HCTOYHHKU B
CUCTEMax JJIEKTPOCHAOKEHHMSI?

2. Beimonxute ~ OajmaHc ~— peaKTUBHOM ~ MOIIHOCTM 1O YPOBHAM  CHCTEMBI
AIIEKTPOCHAOKEHUS IPOMBIIUICHHBIX TPENPUATHH.

3. CpaBHHATE TEXHHUYECKHE XApPAKTEPUCTHKH CHHXPOHHBIX MallMH ©  Oarapei
KOHJIEHCATOPOB KaK UCTOUHUKOB PEAKTUBHOW MOITHOCTH.

4. OGoCHYITEe PKOHOMHMYECKYI0 HEOOXOIMMOCTh KOMIIEHCAllMM PEaKTHMBHOM MOIIHOCTH H
SHEPTHH.

5. HazoBuTte kputepuu ONTUMHU3AIMN KOMIIEHCAIIUU PEAKTUBHON MOIITHOCTH.

6. Onmmmre 0cCOOCHHOCTH BBIOOpA KOMITEHCHUPYIOIIUX YCTPOUCTB HA OCHOBE HOPMATHBHBIX

JAOKYMCHTOB.

[ToBBIIEHHBIN YPOBEHB

Tema 16

1. OxapaktepusyiiTe OCHOBHBIC ITOKA3aTEIN KaYyeCTBA HAMIPSKEHUSI.

2. B dem ornmume kojeOaHWs HAPSDKEHHUS OT OTKIIOHEHUS?
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3. UeM BbI3BaHAa HECUMMETPUs HANPSHKEHUS?
4. Ot 4ero 3aBUCUT KO3(PGUIIMEHT HECUHYCOUTATbHOCTH ?
5. OT 4ero 3aBUCHT Ka4eCTBO HAIIPSDKEHHUSI?

Tema 18

1. KakoBbI Ha3HaUeHUE, OPraHU3allks, BUIbl yueTa U Pacxo/1a AIEeKTPOIHEPIUU?

2. Kakue CYETYUKHU IEKTPOIHEPTUU u UH(pOPMaALIMOHHO-U3MEPUTETbHBIC
CHCTEMBI IPUMEHSIOTCS B CUCTEMAX IEKTPOCHAOXKEHHSA?

3. Chopmynupyiite 3aaady peryaupoOBaHUSI PEXKHUMOB AIEKTPOIOTPEOJICHHS MO0 YPOBHAM
CHCTEMBI AIEKTPOCHAOKEHHSL.

4. Kakue  ocHOBHble  (OPMBI  OTYETHOCTH IO  PACXOAaM  DIEKTPOIHEPTUH
HPUMEHSIOTCS B IPOMBIIILIEHHOCTH?

5. Pacckaxure O  IPUHLUIIAX  COCTaBJICHMS sHeprodananca  (9IEKTPO
OaslaHca) IpeIPUSTH.

6. [loueMy SKOHOMHMSI 3JIEKTPOIHEPIUU U SHEPrOCOEPEIKEHUE CTAHOBATCS BaKHEUIIMMU
HAIPaBJICHUSMH, PEIIAIOLIMH YHEPro00ecIieYeHIe CTPaHbI?

7. KaxoBbl oTepU 3NEKTPUUECKON SHEPruu B JIEHCTBYIOLLIUX CUCTEMAaX
JIEKTPOCHA0KEHHS U KaK OHH OTIPEICIISIOTCS?

8. PerynupoBaHHe >JIEKTPHYECCKHX HArpPy30K IOCPEACTBOM BBEICHHUS CKOJB3AIIEro rpaduka
paboThI AITEKTPOIPHEMHHUKOB.

9.DKOHOMHYECKHUE TPE/NOCHUIKH UCIIONB30BAHMUS OJJHO- U IBYXCTABOYHBIX TapH(OB.

10. Ilepexox Ha omyarty 3meKTpo3Hepruu o auddepeHnuaisHOMy Tapudy.

Ne 1(2|3|4|5|6|7|8]910|11|12(13|14|15|16(17|18|19|20(21|22
BOIpoca

NeorBera| 1 |1 |3 |4 |14 |3 |1[4]|4[|1]|2]|2]2]|2]4]4]2]1]1]1]1

Kpurepun oueHnBaHus KOMIIETEHIUI

O1neHKka «OTJIIMYHO» BBICTABISETCS CTYJEHTY, €CIM IpU MPOBEAECHUH CcOoOecenoBaHUs
CTYJEHT NOKa3aj HaJluuyue MIyOOKHMX HMCYEpIBIBAIOIIMX 3HAHWM MO M3ydaeMol MpoOemMaTHKe;
YMEHUE OpPUEHTHUPOBAThCS B MH(POPMALMOHHOM MPOCTPAHCTBE; HCIHOJIb30BAHUE U YCBOCHHE
OCHOBHOM M 3HAKOMCTBO C JONOJHUTEIBHOW JINTEPATYypOil; TPaMOTHOE M JIOTHYECKU CTPOMHOE
U3JI0KEeHWEe MaTepuaia MpH OTBETE; YMEHHE B IMOJHOW Mepe apryMEeHTHUPOBaTh COOCTBEHHYIO
TOYKY; HAINYME IPE3CHTALAH.

O1eHKa «XOpOIO» BBICTABIIAETCS CTYACHTY, €CIM IPH MPOBEIECHHH COOeceIOBaHUS
CTYIEHT IIOKa3ajl HaJW4yhe [OCTATOYHBIX 3HAHUW MO H3y4yaeMoil mnpobiemaTHke; yMeHue
OpPUEHTHPOBATHCSI B MH(OOPMAIIMIOHHOM MPOCTPAHCTBE; UCIOIb30BAHNE U YCBOEHHE OCHOBHOH U
3HAKOMCTBO C JONOJIHMUTEIBHOU JINTEPATYPOH; I'PAMOTHOE M3JI0KEHHE MaTepuaya IpU OTBETE;
HOIBITKH apTyMEHTHPOBATh COOCTBEHHYIO TOUKY; HAJHMUUE MTPE3CHTAIUH.

OneHka «yZOBJIIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIM IIPU IPOBEACHUHN
coOece/JoOBaHUSI CTY/AEHT TIOKa3ajJl HaJM4Yue T[IOBEPXHOCTHBIX 3HAHUM 1O H3ydyaeMon
npo0OiieMaTuKe; yMEHHUE OPUEHTHPOBATHCS B MHPOPMAIMOHHOM IPOCTPAHCTBE; HUCIIOJIb30BaHUE
U YCBOGHHE OCHOBHOM JIMTEPATYpPOH; IPAMOTHOE H3JI0KEHHE Marepuana IIpU OTBETE C
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OT/ICJIbHBIMU HEJIOYETaMHU U OIIMOKaMH; OTCYTCTBHE YMEHHsS B MOJHOW Mepe apryMEHTHPOBAaTh
COOCTBEHHYIO TOUKY.

OueHka «HEYIOBJICTBOPUTEIBHO» BBICTABISCTCS CTYACHTY, €CIM MPU IPOBEICHUH
coOeceoBaHUs CTYJCHT IIOKa3al OTCYTCTBUE 3HAHUI IO M3y4aeMoil mpobieMaTnke; HeyMeHHe
OPHEHTUPOBATHCS B WH()OPMAIMOHHOM IPOCTPAHCTBE; HMOBEPXHOCTHOE YCBOCHHE OCHOBHOM
JUTEPATyphl; OTCYTCTBUE YMEHHS B ITOJTHON Mepe apryMEHTHUPOBATh COOCTBEHHYIO TOUKY.

Onucanue WKAJIbl OLEHUBAHUSA

MaxkcuManabHO BO3MOXHBIN Oaii 3a BeCh TEKYIIUH KOHTPOJIb YCTaHABIMBAETCS PAaBHBIM
55. Tekyuiee KOHTPOJIbHOE MEPOIPUATHE CUUTAETCS CHAHHBIM, €CJIM CTYAEHT MOJIy4ds 32 HEro
He MeHee 60% OT yCTaHOBJIEHHOTO JJISi 3TOTO KOHTPOJISI MaKCUMaJbHOTO Oasa. PedTHHTOBBII
0aJu1, BBICTABIISIEMBIN CTYJIEHTY 3a TEKYILlee KOHTPOJIbHOE MEPONPUATHE, CIJAHHOE CTYIACHTOM B
YCTAHOBJICHHBIE T'Pa)UKOM KOHTPOJBHBIX MEPONPHUSATHH CPOKH, OMPEACISICTCS CIEAYIOIIUM
obOpazoM:

YpoBeHB BBITIOJIHECHHS] KOHTPOJIBHOTO PeiitunHroBEIN 6211 (B % OT MAaKCUMAJIBLHOTO
3a/IaHus Oajia 3a KOHTPOJIBHOE 33JIaHNe)
OTIMYHBIN 100
Xopommii 80
Y 10BII€TBOPUTEIIHHBII 60
HeynosnerBopurenbHbiit 0

Mertoauyeckre MaTepuasibl, ONpeAessoue Mpouexypbl OLUEHUBAHUS 3HAHUMA, YMEHMI,
HABBIKOB M (MJIM) ONBITA JAeATEJBHOCTH, XAPAKTEPU3YHIIMX 3TAanbl (POPMUPOBAHUS
KOMITIeTeH Ui

[Ipouenypa mpoBeoeHUs] [AHHOTO OLGHOYHOTO MEpOIpUSTHS BKIIOYaeT B  cedd
cobeceIoBaHME TI0 OTACIBHBIM TeMaM Kypca. CobeceoBaHHE TIPOBOIUTCS BO BPEMS MPAKTHUECKOTO
3aHSTHS, BOIPOCHI K COOECENIOBAaHHMIO BBITAIOTCS 3apaHee, UYToObl y CTyAEHTa ObLia BO3MOXKHOCTD
MOJITOTOBUTHCS K MPOLEAYPE JAHHOM OLIEHKH 3HAHHIA.

[Ipennaraemple CTy/IEHTY 3a/IaHUs TIO3BOJISIIOT MPOBEPHUTH MPOPECCHOHATBEHYIO KOMIIETEHITHIO
[TK-1, TK-2. IpuHIMNamsHbIe OTIMYHS 3aJaHAH 0a30BOTO YPOBHS OT TIOBBIIICHHOTO COCTOSIT B
YPOBHE CJIO)KHOCTHU BOTPOCOB. [[Jisi 0TBeTa Ha BOMPOCHI 0A30BOr0 YPOBHS JOCTATOYHO BIIAICHUS
MaTepuajioM KOHCIIEKTa, JUIi OTBETa Ha BOMPOCHI TOBBLIIIEHHOTO YPOBHS TpeOyeTcsl BIaJCHHE
JOTIOJTHUTENTLHBIM MaTepHaioM, IEMOHCTPALIUKM YMEHHS 00001aTh MaTepual U JIeNaTh BHIBOJIBL.

JI7Isi TIOJITOTOBKM K JIaHHOMY OIICHOYHOMY MEPOIIPUSATHIO HEOOXOIMMO O3HAKOMHTHCS C
KOHCTIEKTOM JIEKIIMiA, JOTIOJHUTEFHOM JIUTEepaTypoil /Ui UH(OPMAIMOHHBIMU HCTOYHHKamMH. Kak
MIPABUJIO, Y CTYACHTA €CTh BO3MOKHOCTH ISl TIOJTOTOBKM B TE€YEHUE OJHON-IBYX HEIENb IOCIE
OKOHYAHUsI U3y4eHHs TeMbI (TeM) Kypca.

I[Ipy moaroroBke K OTBETY CTYIEHTY MPEIOCTABISECTCS MPaBO  IOJIb30BAHUS
MPE3CHTAMOHHBIM MaTePUAIOM, BBIIEPKKAMHU U3 KYPHAJIOB (Ta3eT), €CJIM TaKOBbIE UCTIONh30BAICH
NP OATOTOBKE K COOECEI0BAHUIO.

[Ipu nipoBepke 3a1aHus1, OLIEHUBAOTCS:

- HAJIMYHUE TIIYOOKUX HCUEPIBIBAIOIINX 3HAHUHN TI0 U3ydyaeMOoi TpoOIeMaTHKeE;

- YMEHHE OPHEHTUPOBATHCSA B NH(DOPMAIIMOHHOM MIPOCTPAHCTBE;

- UCIIOJIb30BaHUE U YCBOCHHE OCHOBHOM M 3HAKOMCTBO C JIOTIOJHUTEIBHOM JINTEPATYPOi;

- TPaMOTHOE U JIOTUYECKH CTPOMHOE U3JI0KEHUE MaTepralia Py OTBETE;

- YMEHHE B IMOJTHON Mepe apryMEeHTUPOBATh COOCTBEHHYIO TOUKY.

IIpumep oneHo4HOrO JIMCTA
Ouenounsbiii et (PHO crynenTa) no codeceI0BaHUIO

Tembl Kpurepnu onenkn Hroro
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N3noxen YcBoeHue AprymeHTanys Hammane
Marepuana OCHOBHOM U COOCTBEHHOM MIPE3CHTALINN
3HAKOMCTBO C TOYKH 3pEHUS
JOIIOJTHUTEILHOMN
JIUTEpaTypou
Tema 3
Tema 4
Tema 6
Tema 7
Tema 5
Tema 6
Tema 7
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