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Pabouas nmporpamMma IUCIMTUINHBI
IlepexoaHblie nmpouecchl B 31eKTPOIHEPreTHYECKHUX CHCTEMax

HaumeHoeaHue

Paspabotana B coorBerctBun ¢ OC BO HUTY MUCHUC:

CaMOCTOSITEIEHO YCTaHABIMBACMBIN 00pa30BaTEIbHBIN CTAHIAPT BBICIIETO 00pa30BaHUs - OaKaTaBpuar
®enepanbHOE  TOCYIAapCTBEHHOE  aBTOHOMHOE — 00pa3oBaTelibHOE — YUpeXJICHHE  BBICHIEr0  00Opa3oBaHMs
«HaruoHanbHBIA HCCNIE0BATENBCKUI TexHOoJormyeckuii yauBepcurer « MUCHUC» mo HanmpaBlICHUIO MOATOTOBKH
13.03.02 DnextposHepreTrka u 3ekTpoTexuuka (mpuka3s ot 05.03.2020 r. Ne 95 0.8.)

CocraBneHa Ha OCHOBaHHH ydeOHoro TutaHa 2023 roga Habopa:
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[Ipoduns: DJEKTPONPHBOA H aBTOMAaTHKa, YTBepXkaeHHOro YuensiM coBetom CTU HUTY «MUCHUC»
20.06.2023 r., npotoxoun Ne 5.

Pabouas nmporpamma og00peHa Ha 3acefaHNN Kadeapsl
ABTOMaTH3MPOBAHHBIX ¥ MH()OPMALMOHHBIX CHCTEM YIPABICHUS

IIpotokon ot «24» masg 2023 r. Ne 03.

Haumenosanue kageopsl
j J. A. Tlonemnenko

1.0. 3aB. Kaempon AUCY /

abbpesuamypa HauMeHo8anus Kageopul noonuce H.0. ©amunus
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1.0. 3aB. Kadenpoit ACY, kangunat
TEXHUYECKUX HAyK, JOLUEHT & J1. A. Tlonemenko

00JI2ICHOCb,  YH.CIN., VU.36. noonucs H.0. Qamunua

«24» mast 2023 1.



1.IHEJIU OCBOEHUSA JUCIIUIIJIMHBI

Lenu oceoenust oucyunaunvl: 6a30Basi TEOPETUUECKask U MPAKTHYECKast MOArOTOBKA HHXXEHEPa AIEKTPOTEXHUUECKON CIEHAIbHOCTH
B 00JNacTH pacyera M aHajinM3a JJICKTPOMATHUTHBIX IEPEXOTHBIX IPOIECCOB Ha YpPOBHE, HEOOXOIMMOM s MPOSKTUPOBAHUU H
IKCIUTyaTalluH ANEKTPUICCKHX CETeH, IPaMOTHOTO BBIOOPa U MPOBEPKH AIIEKTPOOOOPYAOBAHHS MO YCIOBUSIM KOPOTKOTO 3aMBIKAHHS,
BBIOOpA YCTaBOK M OLICHKHM BO3MOXKHOTO JCHCTBHS PENEHHON 3allUTBl W aBTOMATHKH, OMPE/CICHUS BIUSHHS TOKOB HYJICBOM
HOCJIE/I0BATEIBHOCTH JIHHHUH AJICKTPOIIepEiaul Ha JIMHUH CBSA3H, BEIOOPA 3a3EMJIISIOIIMX YCTPOHCTB.

Pezynomamut 00yuenus:

3namp: TeopeTHuecKhe H (HU3UYCCKHE aCIEKThl AJIEKTPOMATHUTHBIX MEPEXOIHBIX MPOIECCOB; aHAIUTHYECKHE M NPAKTHYCCKUE
METO/IbI pacdyera TOKOB KOPOTKOTO 3aMbIKAHUs B DJICKTPUYECKUX CETSX, METOIbI ONPENeNICHUsI PEKUMOB MPU OOpHIBE OMHOM HIIH
IBYX (a3, METO/IBI OTPEAeICHHsI YCTOWYNBOCTH MMOBEICHNUS B TIEPEXOIHBIX MPOLIECCAaX AEKTPUIESCKUX MALIMH U Y3JI0B HAarpy30K.
Ymemsb: onuchIBaTh U OOBACHATH MEKTPOMATHUTHBIC TIPOIIECCHl B AJIEKTPUUECKUX CETSIX U YCTPOICTBaX; 0O0OCHOBAaHHO BBIOMPATh H
TPaMOTHO MPUMEHSTh METO/IbI pacueTa i aHan3a AEKTPUIECKUX CeTeil B MEPEXOJHBIX PEKUMAX; IPHMEHSATh TCOPETUUSCKUE 3HAHUS
B 00JIACTH 3JICKTPOTEXHHUKH IJIs1 PELICHUS] KOHKPETHBIX MMPAKTHYECKHX 32184 [0 BBIOPAHHOMY HANpaBJICHHIO IOATOTOBKH.

Brademw: HaBBIKAMH pacyeTa M aHajIn3a DJICKTPOMATHUTHBIX MEPEXOAHBIX MPOIECCOB MPH MPOCKTHPOBAHHH H IKCIUTyaTaldH
ANEKTPUYCCKUX CETei; HaBbIKAMU MOJCIUPOBAHHS SJICKTPOTEXHHYECKUX YCTPOWCTB ¥ OSJIEKTPOMATHUTHBIX IMPOLECCOB B HUX;
METOJMKOW HCIIOJIBb30BaHUSI MPOIPAMMHBIX CPEICTB M NPHMEHEHHS COBPEMCHHON BBIYHMCIHUTEIPHOW TEXHHUKH [UISI PEIICHUS
JNEKTPOTEXHMYECKUX  3a[4a4; METOJUKOW TPHHATHS  pelleHHd 10  OOeCIeueHHI0 HOPMAIbHBIX  YCIOBHH  PaboThI
3IEKTPOOOOPYIOBaHHS.

2. MECTO B CTPYKTYPE OBPA30BATEJbHOM IPOTPAMMBI

Huka (pazgen) OIT: | b1.B.JIB

2.1 TpeGoBanus K NpeABAPUTEIbHOI MOATOTOBKE 00YYaI0OINErocs:

211 DIEeKTPOTEXHHUKA

212 DJIeKTpOHHKA

2.2 JMCUMIUINHBI M IPAKTUKH, 1J151 KOTOPBIX 0CBOCHHE AAHHON JHCIMIIIMHBI HE00X0AMMO KaK
npeamecTByonee:

221 CucTeMBl yIIpaBIeHUs! NEKTPONPUBOAAMH

2.2.2 TexHOIOTHYECKHE OOBEKTHI ABTOMATHU3ALIANA

3. ”HAUKATOPHI ®OPMUPOBAHUS KOMIETEHIIUAM,
COBMEHNIEHHBIE C PE3YJBTATAMU OBYYEHMA IO JUCHUIIJIMHE

YK-4: Cnocoben:

- OCYIIECTBJSITH MOUCK JIMTEPATYPHI, KPUTHYECKH HCMOJIB3Ysl HAYyYHbIe 0a3bl IaHHBIX, MPO¢ecCHOHATBHBIE CTAHAAPTBI
W perjiaMeHTbl, HOpMbI 0€30NaCHOCTH M APYrue HCTOYHUKH WHpopManuu;

- OCYIIECTBJISITH MOUCK, KPUTHYECKHUIT aHAJIU3 U cMHTe3 uHopManum;

- OCYLECTBJIATH MO/IEJIMPOBaHNE, AHAJU3 H IKCIIEPUMEHTAJIbHbIE UCCIe0BAHNUS ISl PellIeHHs MpodJieM B
npodeccHoHAIBHOI 001acTH

3HaTk: VYK-4-31: 3HaTh IpOo¢ecCHOHANBHBIE CTAHAAPTHL M PErIaMEHThI, HOPMBI 0€30IIaCHOCTH

Ymers: VK-4-Y1: ymMeTs OCYIIECTBIISTh aHAIN3 CUTYalWil IJ1s pelieHus podieM B mpodeccnoHaIbHON 00JIacTH

YK-5: Cnioco6eH 1eMOHCTPHPOBATH !

- NpPaKTHYeCKHe HABBIKH [/l PpelleHHsl 3a4a4 U peaju3aluu MPOeKTOB, B 00/1aCTH, COOTBeTCTBYHOWIeH MNpoduiro
MOATOTOBKH;

- 3HaHUA TpeOoBaHMii 0e30MaCHOCTH JKH3HeIeATeJbHOCTH, 0€30MaCHOCTH OKpY:Kalomeil cpeabl, 3KOHOMHYeCKHe H
TeXHOJOrMYecKHe OrpaHuYeHHs1 B 00J1aCTH, COOTBETCTBYIOLIEH NMPO(U/II0 MOATOTOBKH;

- 3HAaHHe IKOHOMHYECKHX, OPTraHH3ALHOHHBIX U YNPaBJIeHYeCKHX BONPOCOB (YNpaBJieHHe MPOEKTOM, yIIpaBjieHHe PHCKAMHU U
yIpaBJieHHe H3MEHEHUSIMH U JIp.)

3HaTh: VK-5-31: 3nartp 3aKOHOZATCJIIbHBIC 1 HOPMATUBHO-TIPABOBLIC AKThI 110 9HeKTp06630HaCHOCTH
BJ'[aZ[eTLI VK-5-B1: BJIaICTh HaBbIKaMH PCIICHHSA KOHKPETHBIX MPAKTUYCCKUX 3aJa4 B O6J'[aCTI/I, COOTBeTCTByIOIL[eﬁ l'IpO(bI/IJT}O
IIOATOTOBKH

IK-1: Cnocoden:

—PAacCUYUTHIBATH PEKUMBI Pa00ThI 00beKTOB NMPO¢ecCHOHAIBLHOM AeATe/IbHOCTH;

—IIPUMEHATh MeTOAbl M TeXHHYecKHe CPeICTBAa IKCILTYATAIMOHHBIX HCIBITAHWIA M AMATHOCTHUKH 371eKTPO3HEPreTH4ecKoro u
J1eKTPOTEXHHYECKOT0 000PY/10BAHUS;

—OLIeHUBATh TeXHHYecKoe COCTOsIHIE U OCTATOYHBIN pecypc 000py10BaHNs;

—COCTABJATH U 0()OPMIISITH THIOBYIO TEXHHYECKYIO IOKYMEHTALHIO;

—onpeeJsiTh NapaMeTpbl 000py10BaHNs 00beKTOB NMPodeccCHOHAIBLHOI 1eITeILHOCTH;

—o0ecneynBaTh TpedyeMble peXHMbI PadoThl 00HEKTOB MPOGeCCHOHAIBLHONH JeATeIHLHOCTH W 3aJaHHbIE TNAapaMeTpbl
TeXHOJIOTHYeCKOro Mpolecca;

—Y4acTBOBATh B BHINIOJIHEHUH PEMOHTOB 000PY/I0BAHMSI 110 32/IaHHOI MeTO/IMKe;

—COCTaBJAATH 3a5IBKM Ha 000pY/0BAHHE U 3aNIACHbIE YACTH U NOArOTABIMBATH TEXHHYECKYIO JOKYMEHTAIIMIO HA PEMOHT.

YMeTs: TIK-1- Y1: yMeT paccUnTBIBATH PEKUMBI PAOOTHI AIEKTPOIHEPTETHIECKOT0 000PYIOBAHYIS

B.IIaZ[eTLZ TIK-1-B1: BJIaICTh HAaBbIKaMU NPUMEHCHUS TEXHUICCKUX CPEACTB JUArHOCTUKU DJICKTPOSHEPI €TUICCKOI'0 060pyIIOBaHI/Iﬂ;

4. CTPYKTYPA U COAEPKAHUE

Kon HanmeHnoBaHue pa3iesioB H TeM /BHJ Cemectp | Yacos | Kommeren- | JlutepaTypa IIpumeyanue
3aHATUS 3aHATHS/ LHH H




IJIEKTPOHHBI

€ pecypchl
11 Paznen 1. Ofume cBeIeHus! 0 MEPEXOTHBIX 2 YK-4-31 J1.1
npoueccax ¥ MX Mo/IeJIMPOBAHIH YK-5-31 J1.2
1.1. OcHOBHBIE IOHATHS U OIIPEIETICHHS J1.4
1.2. MaTeMaTHIeCKOE€ MOJICITHPOBAHIE J124
Pazgen 2. MaremaTuueckue Mojeau
3nemMeHTOB IIC
2.1. CHHXpOHHBIE MAIIHHBI
2.2. Tpancdopmatopsl u
aBTOTPaHC(HOPMATOPHI
2.3. JIuHuM 31eKTpoInepeadn
2.4. Harpy3ka
2.5. CHUHXpOHHBIE ABUTATEIIN
2.6. ACUHXpOHHBIE JBUraTENIN
2.7. TokoorpannyuBaromue "
HIYHTHPYIOLIUE PEAKTOPHI
2.8. Cucrema 3J1eKTpOCHAOKEHUS
2.9. BiunsHWE OTOENBHBIX DJIEMEHTOB
OO0C Ha mapaMeTpel  IEPEXOAHOTO
pexuma [Jlex/
1.2 Marematuueckoe MO/JICJIUPOBAHUE 2 YK-4-V1 J1.1
oTaenbHbIX 3ementoB O9C  /Mp/ VK-5-B1 J1.2
IK-1- V1 J1.3
1.3 Monenuposanue IIC /JIp/ 2 VK-4-V1 J1.1
VK-5-Bl J1.2
IK-1-V1 J2.1
21 Pazgen 3. O0ume ykazaHusi K pacuyeram 2 VK-4-31 J1.1
TokoB K3 VK-5-31 J1.2
3.1. OcHoBHbIe cBeneHus o K3
3.2. CocraBieHHe CXeM 3aMEIICHUS U
pacuer uX napameTpoB
3.3. IlpeoOpa3oBaHHe CXeM 3aMELICHUS
[Jlex/
2.2 CocraBieHHe CXeM 3aMElIeHHsI U pacyer 2 YK-4-V1 J1.3
ux napamerpos /TIp/ VK-5-B1
IK-1- V1
2.3 IIpeobpasoBanue cxem 3amenterwus /JIp/ 2 VK-4-V1 1.2
VK-5-Bl 2.1
IK-1- V1
3.1 Paznen 4. Tpexgazsnoe K3 B 2 YK-4-31 J1.1
TEKTPHYECKON ceTH YK-5-31 J1.2
4.1. Tpexdasnoe K3 B mpocreiiieit nemnw, J1.4
NMUTaeMOM  OT UIMH  HEU3MEHHOIO 2.2
HaTPSHKEHUS J12.3
4.2. Haubomnbiee JeicTBYIOIIEEe
3Ha4YEHHE MOJHOTO TOKa
4.3. DOkBUBaJeHTHas MOCTOSIHHASI
BPEMEHHU
4.4. Tpexdpaznoe K3 Ha 3axumax
reHeparopa oe3 aBTOMAaTHYECKOTO
peryIupoBaHus BO30YKICHUS
4.5. Tpexdpaznoe K3 Ha 3axumax
reHeparopa c ABTOMATHYECKUM
peryJaupoBaHHUEM BO30YXKICHHS
4.6. Ycranosusuiniics pexxum K3 /JIex/
3.2 PacueT HayaIbHOTO CBEPXMEPEXOAHOTO U 2 YK-4-31 J1.1
yaapHoro Tokos K3 /TIp/ VK-4-V1 J1.2
VK-5-31 J1.3
VK-5-B1
IK-1- V1
3.3 MopemupoBaane  TpexpasHoro K3 B 2 YK-4-V1 J12.1
arekTprdeckoi cetu /JTp/ YK-5-31
VK-5-Bl
[K-1- V1
3.4 CamocrosiTeJbHOE H3yUYeHHe 33 VK-4-31 J1.1
MaTepuaja no pasneny 5 YK-5-31 JI1.2
«JIeKTPOMATHHTHBIE nepexoaHble o1

npouecchl B AJbLHUX




JJIeKTponepeaayax M HUX BJIMSIHHME HaA
JeiicTBHE 3a1UTHI»

1. Mertox ~ pacueta  IapaMeTpoB
MIEPHOTMUECKUX CBOOOIHBIX
COCTaBIIAIOIIUX

2. CxeMBl JalbHUX 3JIEKTpoIepeiad

3. ITepuoanueckue cBOOOTHBIC
cocrapsitomue npu K3 B nanpHeil
JNEKTpornepenaue

4. Merton 3aIUTHI JaTbHUX

9JIEKTpoIiepeiady U ee  OTCTPOiiKa OT
cB06OAHBIX cocraBistonmx /Cp/

41 Pasnen 6. Hecummerpuunble aBapwiiHbIe VK-4-31 J1.4
pexuMbl B 3JIEKTPO3HEPreTHYECKHX VK-5-31
cHeTeMax
6.1. Meron CHMMETPUYHBIX
COCTaBJISIOLINX
6.2. TIlapamerpsl s1ementoB DOC
obpartHOi u HYJEBOI
[10CJIEe0BaTEIbHOCTEN
6.3. CxemBl 3aMemieHHS  HPSMOIA,
oOpaTHOH u HYJIeBOH
TIOCJIeIOBATENEHOCTEH
6.4. OpHOKpaTHAs rorepeyvHast
HECUMMETPUS
6.5. OpHOKpaTHAst MPOJOJIbHAS
HECUMMETpPUS
6.6. CiioxHble Bujibl HecummeTpu /JIex/
4.2 Pacuer OJIHOKpaTHOM IIPOJIOIBHON VK-4-31 J1.3
Hecummerpu /TIp/ YK-4-V1
VK-5-31
VK-5-Bl
IK-1- V1
4.3 MogpenupoBaHue pactpeneneHus YK-4-31 J12.1
CUMMETPUYHBIX COCTABIISIOMINX B YK-4-V1
aneKTpuueckoit cucreme /JIp/ VK-5-31
VK-5-B1
IK-1- V1
51 Paznen 7. Pe:xuMbl NpH 3aMbIKaHUSIX YK-4-31 J1.4
Ha 3eMJII0 B JJeKTPHYECKHX CeTAX ¢ YK-5-31
H30/IMPOBAHHOM HeHTpaabIo B
3JieKTpoycTaHoBKax 10 1 kB
7.1. 3ambikanue (a3bl Ha 3EMITIO B CETH C
H30JIUPOBAHHOMN HEHTpasbio
7.2. KoMneHcanus eMKOCTHOTO TOKa
3ambIKaHus (a3sl Ha 3emitio /Jlek/
5.2 Pacuer ToxoB K3 B ycranoBkax mo 1000 YK-4-31 J1.3
B MIp/ VK-4-V1
VK-5-31
VK-5-Bl
IK-1- V1
5.3 Komnencarus €MKOCTHOTO TOKa VK-4-31 2.1
3ambIkanus (Gasbl Ha 3emtro /JIp/ VK-4-V1
VK-5-31
VK-5-Bl
IK-1- V1
6.1 Paznen 8. Orpannyenue Tokos K3 YK-4-31
8.1. MakcumainbHble ypoBHH TOKOB K3 YK-5-31
8.2. CpexncrBa orpannyenus TokoB K3
8.3. OnTtumMuzanusi pexuma 3a3eMJICHHS
HEeHNTpasel B 2JEKTPUYECKUX CETAX
8.4. Koopaunanms ypoBHelr TokoB K3 u
apameTpoB 3NEKTPOOOOPYIOBAHHS
[JTex)/
6.2 OnTtumu3anus  pexuma  3a3eMIICHH YK-4-31 JI1.3
HeWTpanel B 2JIEKTPUUECKUX CETAX YK-4-Y1 J1.4
Mp/ VK-5-31
VK-5-B1

IK-1- V1




6.3

OnruMu3aLEs CTPYKTYPBl M [1apamMeTpoB
ceru (cxemusie pemenus) /JIp/

YK-4-31
YK-4-V1
YK-5-31
VK-5-B1
[K-1- V1

J1.3
J1.4
J12.1

6.4

CamocrosiTe1bHOE H3y4YeHHue
Matepuaia mno Teme 9 «Cucrema
MOHHTOPHHI'A NEPEXO0HbIX PEKUMOB»
1. TexHomorus BEKTOPHOTO H3MEPEHHUS
napameTpoB pexxuma 33C

2. CucreMa MOHHTOPHHIA IEPEXOTHBIX
PEKIMOB B 9HEProoObeIMHCHNH
E2C/02C

3. 3anmauu, pemaemsle ¢ momoribo CMITP
/Cpl/

30

VK-4-31
YK-4-V1
YK-5-31
VK-5-B1
IK-1- V1
I1K-1-B1

J1.1
J1.2
J1.4
2.2
2.3
24
o1

7.1

Paznen 10. YcroiiunBocts
JIEKTPOIHEPreTHYECKUX CHCTEM

10.1. OcHOBHBIE TIOHSITHUS u
OIpeeIeHUs

10.2. JlomymeHus, NpUHAMAaeMble IpH
aHaJIM3€e yCTONYNBOCTH

10.3.3agaun  pacyera  yCTOIYMBOCTH
939C

10.4. Cratnueckas
MpocTeiiei CuCTEMbI
10.5. VYpaBHeHHEe [ABWKEHHS pPOTOpa
reHeparopa

10.6. XapakTepucThKa MOIITHOCTH
SIBHOIIOJIIOCHOTO TeHepaTopa

10.7. XapakTepucTHKa MOIITHOCTH
resepatopa ¢ APB

10.8. XapakTepuCTHKa MOIIHOCTH MpPH
CJIOXHOM CBSI3U T€HepaTopa ¢ CUCTEMOM
10.9. Pacuer COOCTBEHHBIX M B3aHMHBIX
MPOBOAUMOCTEN

10.10.  Craruueckas  yCTOHYHBOCTH
CJIOXKHBIX CHCTEM

10.11.  Craruyeckas  yCTOHYMBOCTH
Harpy3Kku

10.12. Meroauueckue yKa3aHUsA IO
aHAJIN3Y CTATUYECKON YCTOWYMBOCTH
10.13. YTspKeneHHe HWCXOAHOTO pPEXHMa
95C

[JTex/

YCTOHYHMBOCTH

YK-4-31
YK-5-31

J1.1
J1.2

7.2

[MpumeneHne Merona MajbIX KojeOaHHN
JUIS aHallM3a CTaTMYEeCKOM ycToiuuBOCTH
cnoxHbIx cucreM /Tp/

VK-4-V1
VK-5-B1
IK-1- V1

J1.3

7.3

Ananmm3 craTudeckoi ycroitanBoctu 33C
[JTp/

YK-4-V1
VK-5-B1
IK-1- V1

J1.1
J1.2
J12.1




8.1 Paznen 11. Jlunamuyeckas 2 YK-4-31 J1.1
yeroiiuuBocts 39C YK-5-31 J1.2
11.1. AHanmus JMHAMUYECKOU 24
YCTOMYMBOCTH  HPOCTEMIIEH CUCTEMBI
rpadudeckuM MeTo0M
11.2. JIlunamudeckas yCTOHYHBOCTH HPH
K3 na nmuaun
11.3. IlpenenbHBI yroys OTKIIOYCHUS
K3
11.4. Anamus Tpexda3Horo K3
rpadMueCcKuM METOJIOM
11.5. PemeHune ypaBHEHHS IBHKCHUS
poropa reHeparopa. Mertox
TIOCJIeIOBATENbHBIX HHTEPBAJIOB
11.6. JIuHammdeckas  yCTOHYMBOCTH
CJIOXKHBIX CHCTEM
11.7. JlunamMuueckas  YCTOHYMBOCTH
JIBUTATeNeN Harpy3Ku
11.8. Iyck gBurareneit
11.9. Camozamyck nBUraTenei
11.10.  ABromaTHyYecKoe  MOBTOPHOE
BKJIIOYCHHE " ABTOMATHYECKOE
BKJIIOYCHHE
11.11. Meroauueckue yKa3aHus K
pacuery JMHAMHUYECKOH YCTOMYMBOCTH
[Jlex/
8.2 AHamu3 Tpex(azHOro K3 rpapuiecKkuM 2 YK-4-V1 J1.3
meronom /TIp/ VK-5-B1
[K-1- V1
8.3 AHanu3 JIMHAMHYECKOW yCTOHYMBOCTH 2 VK-4-V1 1.1
33C [p/ YK-5-B1 J1.2
IK-1- V1 J12.1
9.1 Pa3nen 12. PeryaupoBanne 4acToTsl H 1 VK-4-31 J1.1
NEPETOKOB MOIIHOCTH B YK-4-V1 J1.2
IHEProcucTeMax YK-5-31 24
13.1. bajanc MOLTHOCTH SHEPTrOCUCTEMBI YK-5-B1
13.2. YacToTHbIE CTaTHIECKHE IK-1- V1
XapaKTePUCTUKN SHEPTOCUCTEMBI [IK-1-Bl1
13.3. Buasl perynupoBaHHsS YacTOTHI H
MIEPETOKOB MOIITHOCTH
13.4. TpeboBanus K Ka4yecTBY
PETYIUPOBaHHUS YaCTOTHI
[Jlex/
9.2 Anamms JaCTOTHOI CTaTHYIECKOit 1 YK-4-V1 J1.3
XapakTepucTuku sHeprocucremst /Tp/ YK-5-B1
MK-1- V1
9.3 ABTOMaTHYECKOE perynupoBaHue 1 YK-4-V1 J1.1
YacTOThl M TIEPETOKOB  aKTHBHOM YK-5-B1 JI1.2
mortHoctu /JIp/ IK-1- V1 J12.1
9.4 CamocTosiTesIbHOE H3ydeHue 30 VK-4-31 J1.1
MaTepHaJa no pasnenay 13 YK-4-V1 .2
«MeponpusaTus M0  MOBBIIIEHUIO YK-5-31 .4
ycroiiuuBocT 3IC» YK-5-B1 2.2
1. Meponpusrus, CBSI3aHHBIE c [K-1- V1 J12.3
U3MEHEHHEM  I1apaMeTPOB  OCHOBHBIX [1K-1-B1 21
JJIEMEHTOB CHCTEMBI
2. JlomONHUTENbHBIE YCTPOWCTBA JUIS
ITOBBILICHUS yCTOﬁ‘lHBOCTH
3. Pexxumubie MEepOIPUSITUS o
TIOBBIIICHUIO YCTOHYHBOCTH
4. [ToBbimenue YCTOHYHMBOCTH
CpeiCcTBaMHU ABTOMAaTHYECKOTO
npoTHBOaBapuiiHoro ynpasienus /Cp/
Yacsl Ha KOHTpOJIb /KOHTpOIIB/. 36 YK-4-31 J1.1
VK-5-31 J1.2
VK-4-V1 J1.4
YK-5-B1 2.2
[K-1- V1 2.3
I1K-1-B1 01




5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. KoHTpoJbHble BONPOCHI 1JIsl CAMOCTOSITEIbHOM MOATOTOBKH K 9K3aMeHY

5.1.1. IlepeyeHb BOMPOCOB, HCMOJIL3YeMBIX TPH (OPMHUPOBAHNH IK3aMEHAIMOHHBIX ONJIETOB
(YK-4-31, YK-5-31) [JI1.1, JI1.2, J11.3, J11.4, J12.1, JI2.2, J12.3, J12.4]
(IpOMEKYTOUYHBIH KOHTPOJIb yCIIeBaeMOCTH)

1.0OnpeneneHne NOHATHIL: PEeXXUM PabOTHI CUCTEMBI, TAPAMETPHI PEXXHUMa U apaMeTphl CUCTEMBI, JIEKTPOMArHUTHBIC U
3JIEKTPOMEXaHUIECKUE NIEPEXOTHBIEC MPOLIECCHI.

2.PeXuMBI 3IEKTPOIHEPTETHIECKUX CUCTEM.

3.OCHOBHBIE 3Tallbl MATEMAaTHYECKOT0 MOJICITMPOBAHHSI.

4. BausiHue oTaenbHBIX 3J1eMeHToB DDC Ha IapameTphl HEPEX0AHOI0 PeKuMa

5.ITpnunHbI BO3HUKHOBEHUS U mocneacTsus K3

6.Hasnauenue pacueToB TokoB K3 1 0CHOBHBIEC HOMyIIEHNS, TPUHIMAEMBIE TIPH PacdeTax
7.Tpexdasznoe K3 B mpocreiimeii nenu, muTaeMoil OT IIWH HEU3MEHHOTO HATIPSIKCHHS
8.HanGonblee neiicTBylolee 3HaYeHHUE ITOJTHOTO TOKa

9.OKBUBaJICHTHAs IOCTOSIHHAS BPEMEHH

10.Tpex¢asznoe K3 Ha 3axuMmax reHepatopa 6e3 aBTOMaTHYECKOTO PEryJTUpOBaHus BO30YKICHHUS
11.Tpex¢asznoe K3 Ha 3axxuMax reHepaTropa ¢ aBTOMaTHYECKHM PEryJTUpOBaHHEM BO30YKACHUS
12.YcranoBuBmiuiics pexum K3

13.Pacuer Ha4aJIpHOTO CBEPXIEPEXOAHOTO U yaapHOro TokoB K3

14.TTapameTpsl JIEMEHTOB 33¢ 0OpPATHOH M HYJICBOH MOCIIE0BATENbHOCTEH (CHHXPOHHAS MalllHA, TPaHC(OPMATOPHI U
ABTOTPAHC(POPMATOPEI, BO3AYLIHBIC U KaOEIbHbIC JINHUH)

15.BausiHue yaenpHO MPOBOJMMOCTH MHOTOJISTHEMEP3JIOrO TPYHTA HA YAEIbHBIC TapaMeTpPhl INHUH 3JIEKTponepeaadn
16.AcuHXpOHHBIC IBUTATENN 1 0000IIeHHAs Harpy3Ka

17.0nHOKpaTHas ONepeyHasi HECHMMETPHS

18.CpaBHeHNE TOKOB pa3IMdHBIX BUIOB K3

19.0x1HOKpaTHast NPOJOIbHASI HECUMMETPUS

20.CnoxxHbIe BHIBI HECUMMETPUHU

21.CxeMbl JanbHEX 3JICKTpoIepeay

22 Ilepuoauyeckre cBoOOIHBIC cocTaBisttomue pu K3 B manbHel anekTponepenaye

23.MertoJ 3alMThI JATBHKUX AJIEKTPOINEpEaay U ee OTCTPOWKa OT CBOOOAHBIX COCTABIISFOLINX
24.3amMpikanme ¢a3bl Ha 3eMITIO B DJIEKTPHUYECKOH CETH € M30JIMPOBAaHHON HEHTPAJIbIO
25.KomrieHcanust eMKOCTHOTO TOKa 3aMbIKaHMs (pas3bl Ha 3eMITIO

26.MakcumanbsHbIe YpoBHHE TOKOB K3

27.Cpencrta orpanndeHus TokoB K3

28.CrannoHapHOE MJIM aBTOMAaTHYECKOE JEIEHHE CETH

29. TokoorpaHNMYHMBAIOIINE YCTPOUCTBA

30.TpanchopmMaTopsl ¢ pacHieIICHHOW 0OMOTKOH HU3KOTO HAIIPSHKCHHUS

31.0nTumMu3anus pexuMa 3a3eMiIeHs HeUTpaliel B 3JIEKTPUYECKUX CETIX

32.Koopaunaius ypoBHeit TokoB K3 1 mapaMeTpoB 3J1eKTpoo00py10BaHHs

33.JonyueHus, mpuHUMaeMble TIpH aHaIu3e ycToitunBoctn D3C

34.3anaun pacuera ycroituuBoct 99C

35.Craruyeckasi ycTOW4MBOCTh MPOCTEHIIIEH CHCTEMBI

36.YpaBHEeHUE ABMKEHUSI pOTOpA TeHEpaTopa

37.XapakTepucTHKa MOIIHOCTH SIBHOTIOJIFOCHOTO T'eHEepaTopa

38.XapakTepuctruka MOITHOCTH TeHepaTopa ¢ APB

39.XapakTepucTHKa MOIIHOCTH TIPH CIIOKHOH CBSI3M TeHEpaTOpa C CHCTEMOH

40. VccnenoBaHue cTaTHYeCKON YCTOMYMBOCTH ITpOCTEiIel HEPeryInpyeMol CHCTEMBI METOZIOM MaJIbIX KoJieOaHNH
41.Cratudeckasi yCTOMUYNBOCTh HATPY3KH

42.JIefiCTBUTEIbHBIN NPEAe MOIIIHOCTH

43. Craruyeckasi ycTOWYMBOCTh JIBUTATENEil HArPy3KU

44. BropuyHbIe KPUTEPUH YCTOHYHUBOCTH HATPY3KH

45 .MeTtonudeckre yKa3aHUs 110 aHAIN3Y CTaTHYECKOW yCTOWIHMBOCTH

46.Y1sprenieHre nexoaHoro pexnma 329C

47.Ananu3 muHaMH4YecKor ycroitunBoctn D3C mpocreiiiell cucTeMsl TpadUuecKiM MEeTOZI0M
48. Tunamuyeckas ycroiunsocts D9C npu K3 Ha nuann

49.IIpenensHbIi yron otkitoueHus K3

50.Ananu3 tpex¢azHoro K3 rpapuuecknm Metonom

51.Pemenne ypaBHEHUs JBIDKEHUS pOTOpa TreHepaTopa. MeTo nocie10BaTeIbHbIX HHTEPBAIOB
52. lunamMu4eckasi ycTOWYHBOCTD CIIOKHBIX CHCTEM

53./lunamMuveckasi ycTOW4MBOCTh JIBUrAaTElIeil HATPY3KH




54, lunamuyeckasi ycTOW4MBOCTb ACHHXPOHHOT'O JABHUIATEIS

55./luHamMudeckasi yCTOH4MBOCTh CHHXPOHHOTO JBUTATEIs

56.B03HIKHOBEHNE AaCHHXPOHHOTO PEXXUMa B 3JIEKTPO3HEPTETHUECKHUX CHCTEMAX

57.Y craHOBUBIIHICS aCHHXPOHHBIN peskuMbl B 9DC

58.JInkBuanms acHHXpOHHOTO pexrmMa B 33C

59.3agaumn, pemraeMpie ¢ IIOMOIIBIO CHCTEMBI MOHUTOPHHTA ITEPEXOIHBIX PEXKUMOB B dHeproodwsenunernn EQC/O2C
60.YacroTHas cTaTHdecKas XapaKTepUCTHKA YHEPTONOTpeOIeHIS (Harpy3KN)

61.YacTtoTHas cTaTuueckas XapaKTepHCTHKa F'eHepaluu

62.CoBMeleHHAasl 4aCTOTHAsI CTATHYECKAasl XapaKTEPUCTHKA YHEPTOCHCTEMBI

63.IlepBuuHOE peryMpoBaHUE YacTOTHl M TIEPETOKOB MOIITHOCTH

64.BropruHOE peryiupoBaHue YacTOTHI U MIEPETOKOB MOLITHOCTH

65.TperryHOE peryJMpoBaHUE YaCTOTHI U IEPETOKOB MOIIHOCTH

66.TpeboBaHus K KaUECTBY PETYINPOBAHUS YaCTOTHI

67.ABTOMaTHYECKOE PETYTUPOBAHKE YACTOTHI M IIEPETOKOB aKTUBHOI MOIITHOCTH
68.MepomnpusATHs IO MOBHIIEHUIO ycToHanBoCcTH DC, CBA3aHHBIC C U3MEHEHHEM ITapaMeTPOB OCHOBHBIX 3JIEMEHTOB
CHCTEMBI

69.YcrpoiicTBa yrpaBisieMbIX JIHHUH IEPEMEHHOTO TOKa

70.CompoTHBieHHs, BKIIOUCHHBIE B HEHTpaib TpaHCpopMaTopa

71.9nexTprdeckoe TOPMOKEHUE TEHEPaTOPOB

72.Y cTaHOBKU NPOIOJILHON KOMITCHCAIIUU

73.PexxuMHbBIE MEPONIPUSTHUS 110 MOBBILICHUIO YCTOWYUBOCTH

74.11oBBIIIEHHE YCTOHYUBOCTH CPEACTBAMH aBTOMAaTHUECKOT0 IIPOTUBOABAPUITHOTO YIIPaBICHUS

5.1.2 [lepevyeHs TeM NMPaKTHYECKUX 3aaHMIi,
HCTOJIb3YeMbIX NPH (JOPMHPOBAHUH IK3AMEHAIMOHHBIX OUJIETOB
(YK-4-31,VK-4-¥1,YK-5-31,VK-5-B1, [IK-1- V1, [IK-1-B1) [JI1.1, JI1.2, JI1.4, JI2.1, J12.3]

(IpOMEKYTOUYHBIH KOHTPOJIb yCIIeBAeMOCTH)

1.MartemaTHdyeckue MOJCNM  OTAENBHBIX diMeMeHTOB ODC (CHHXpOHHBIE MAIMHBI, TpaHC(HOPMATOPHl H
aBTOTPaHC(OPMATOPBI, JINHUH JJIEKTPOIIEpeiaut, Harpy3Ka, CHHXPOHHBIC JIBUTATEIIH, aCHHXPOHHBIE IBUTATEIIN)
2.Pacuer napameTpoB cxeM 3amernieHus 93C

3.IlpeoOpa3zoBanue cxem 3amerieHus I3C

4.CucrtemMa OTHOCHUTENLHBIX €IUHUIL

5.IIpuBeneHne mapaMeTpoB CXeMbI K OCHOBHOI CTYIIEHH HANPSKECHUS

6.Ananu3 TpexdazHoro K3 B anekrpuueckoii cetu

7.PacueT Ha4AIBHOTO CBEPXIIEPEXOIHOTO U yAapHOTO TOKOB K3

8.MeTo] CHMMETPHYHBIX COCTaBIISIOIINX

9.MopenupoBaHue pacnpeesICHUs CHMMETPUYHBIX COCTABIISIONINX B AJIEKTPHIECKON CHCTEME
10.Cxemsl 3aMeleHAS TIPSIMOM, 00paTHOH 1 HYJICBOH MOCIEI0BaTEIFHOCTEH

11.Pacyer oTHOKpaTHOW MPOJOIEHON HECUMMETPHH

12.Meroj pacuera napamMeTpoB HEPHOANUECKIX CBOOOIHBIX COCTABIISIONIMX

13.ITlpumeHeHne MeTO/1a MaIbIX KOJIeOaHH JIJIsl aHaJIM3a CTATHYECKOW YCTOHYMBOCTH CII0KHBIX CHCTEM
14 Pacyet cOOCTBEHHBIX 1 B3aUMHBIX POBOJUMOCTEN

15.Pemienre ypaBHEHUS ABIKEHUS POTOpA TeHEpaTopa.

16.Merto/1 mocneaoBaTeNbHBIX HHTEPBAIOB

17.Pacuer ToxoB K3

18.0nTuMuzanys pexnma 3a3eMICHHS

19.AHanm3 Tpex}a3zHoro K3 rpaguuecKuM METOIOM

20.AHanu3 quHaAMHYecKor ycToitunBoctn 22C

21.Ananu3 cratuueckoit yeroitunsoctn 29C

22.AHanu3 4acTOTHOM CTaTHYECKOM XapaKTepUCTUKH YHEPTrOCUCTEMbI

5.2. IlepeyeHb padoT, BHINOJHAEMbIX N0 JUCHUIJIMHE

B mporecce u3ydeHus: AUCIUTLTAHBI BHITIOTHSIFOTCS .
cemecTp 5
- PI'3 mo MHAMBUAYAJILHBIM BAPHAHTAM
1. Pacuer tpexdasnoro K3 B citoxkHOit anekTpryeckoii cucreme (YK-4-V1,YK-5-31,YK-5-B1, [TK-1- V1).
2. MeToa CUMMETPHYHBIX cocTaBisiomux. (YK-4-Y1,YK-5-31,B1, [1IK-1- V1,).
- 1abopaTopHbie paGoThI:
JlaGopatopnast pa6ora 1 Mouenmuposanue 9C (2 yaca) (VK-4-Y1,YK-5-B1, [IK-1- V1)
JlaGopatopHast pabora 2 IIpeobGpa3zoBanue cxem 3amenienus (2 yaca) (YK-4-Y1,YK-5-B1, ITIK-1- V1)
JlabopatopHnas padota 3 MonaemupoBanue TpexdazHoro K3 B anekrpudeckoii cetu (2 yaca) (YK-4-V1,YK-5-31,YK-5-B1, I1K-1-
v1)




JlaGopartopHas pabota 4 MoaenupoBaHue pacnupeaeieHHs CHMMETPHYHBIX COCTABIISIONIMX B AIICKTPUUECKOM cucTeMe (2
gaca) (VK-4-31,YK-4-Y1,VK-5-31,YK-5-B1, [1K-1- V1)

Jlabopatopras pabora 5 KomreHcanns eMKOCTHOTO TOKa 3aMBIKaHUA (ha3bl Ha 3emirio(2 daca) VK-4-31,YK-4-V1,VK-5-
31,YK-5-B1, [K-1- V1)

JlaGoparopHast pabota 6 OnTUMH3aIMs CTPYKTYPHI M MApaMeTpoB ceTH (CxeMHble permerns) (2 gaca) ((YK-4-31,YK-4-
V1,YK-5-31,YK-5-B1, TIK-1- V1)

JlaGoparopHast pabota 7 AHamus craTudeckoii ycrounsocta 9IC (2 waca) (YK-4-Y1,YK-5-B1, ITK-1- V1)

JlaGopatopHast pabota 8 Ananu3 auHamuueckoi ycroiunoctd DIC (2 yaca) (VK-4-V1,YK-5-B1, TIK-1- V1)
JlabopartopHas pabota 9 ABTOMATHYECKOE PErYyIHPOBAHUE YaCTOTHI M MEPETOKOB akTuBHOU momuHocTH (1 vac) (YK-4-
V1,VK-5-B1, TIK-1- V1).

Bonpocs! 1J1s1 NpoBeieHUs] YCTHOTO OIIPOCA HA MPAKTHYECKHUX 3aHATUSAX U npu 3ammute PI'3
(Tekymuii KOHTPOJIb YCIEeBAEeMOCTH)
5 cemecTp

Pa3gen 1. O0mue cBeieHUs 0 MePeXOIHBIX MpoLeccax 1 ux MoaeupoBannu (YK-4-Y1,YK-5-B1, [1K-1- V1)

1. Jlaiire ompeneneHWe MOHATHAM: PEXHM pabOTBl CHCTEMBI, IApaMETphl pEXHMa M IapaMeTphl CHCTEMBI,
3JIEKTPOMAarHUTHBIC U 3JIEKTPOMEXAHUUECKHE TIEPEXOIHBIC ITPOIIECCHI.

2. Ilepeunciure BUABI PEKUMOB JJIEKTPOIHEPIETUUECKUX CUCTEM.

3. IlepeuncinuTe OCHOBHBIE ATAIlbl MATEMATHYECKOTO MOCIUPOBAHUSI.

Pa3zgen 2. Maremaruueckune mojeau 3jaeMentToB IIC (YK-4-V1,VK-5-B1, TIK-1- V1)

1. Yro Takoe OOOOLICHHBIN BEKTOp TPEeX(a3HOW CHCTEMBI, KAaKOBa €r0 pOJb MPH aHAIM3E pPEKUMOB pabOTHI
3NEKTPUYECKON MAITUHEI?

2. KakuMu ypaBHEHUSIMHU OIMCBIBACTCS TIEPEXOIHBIH IIPOIIECC B CHHXPOHHOM MamnHe?

3. Kakue cxempl 3aMeIIeHHsI SBHOIOJIIOCHBIX M HESBHOIOJIIOCHBIX CHHXPOHHBIX MAIlWH CYIIECTBYIOT B pacueTax
MEPEXOIHBIX IIPOLIECCOB?

[lepeuncnure OCHOBHBIE MAPaMETPHl CHHXPOHHON MAIINHbI X OOBSICHUTE NX (U3UUIECKUIT CMBICIT.

UYro Takoe hopcupoBKa BO30YKAE€HHS ¥ KaK OHA OCYIIECTBIISAETCS?

Kakue cucreMHbIe (YHKIIMHU BBIIOJHSET PETYIMPOBAHNE BO30YKACHUS «CUIBHOTO JIEHCTBHS»?

Kak B pacyerax nepexo/iHbIX IPOLIECCOB MPEICTABISIOTCS TpaHC(HOpMaTOPhI ¥ JIMHUHU dJIeKTponepenay?

Ha3zoBute cioco0s!I MpeicTaBIeHUs HaTrPy30K B pacyeTax MepexoaHBIX MPOLECCOB.

Kakwne cxembl peicTaBIeHHUs IBUTATENEH CYIIECTBYIOT B pacueTax TokoB K3 u ycroitunBoctu?

lO OreHuTe POJIb IEMEHTOB JIEKTPOIHEPTeTHIECKOM CUCTEMBI B (POPMHUPOBAHUU IIEPEXOIHOTO MpoIiecca.

©oNo O~

Paznen 3. Ooume ykazanus k pacderam TokoB K3 (VK-4-V1,VK-5-B1, TIK-1- V1)

1. Jaiite onpeneneHne TaKMM MOHATHIM, KaK MPOCTOE 3aMBIKaHHE Ha 3eMITt0, Metaiumindeckoe K3, mpomonsHas u

ToTIepeYHast HECHMMETPHSI.

KakoBa BeposatHocTs K3 B 351eKTpo3HEpreTHIecKux cucTeMax?

[lepeuncnure Hanbosee YaCTO BCTPEUAIOIIHECs] MPUIUHBI BO3HUKHOBEHUS K3.

KaxoBbl Hanbosee Tsoxensie mocueacTsus K37

Jlst kakux meneit mpoBosaTcst pacueTsl K37?

Uro Takoe MpUHIMMHATIHHAS U pacueTHAsi CXEMbI 3aMEIIeHHsI, B YeM COCTOUT UX OTIHIne?

KaxoBbl OCHOBHBIE JOCTOMHCTBA CUCTEMBI OTHOCUTENBHBIX STUHUIL?

UYro Takoe TOYHOE U MPUOTIKEHHOE IPUBEICHIE MTApaMeTPOB CXEMBI?

KakoBbl nocTonHCTBa BBeAcHH K03(QPuineHToB TpaHchopmamuy B Oa3UCHBIE HATIPSKEHHS?

0. Ilepeuncnure OCHOBHBIE TOMYLIEHHS, KOTOPblE MOTYT NPUHUMATHCS MPHU pacdyeTax MepexoqHbIX MPOLECCOB, U
00BSICHUTE BIUSHHE KAXKIOTO JOMYIICHHS Ha TOYHOCTh pacyera.

BOoo~No N

Paznea 4. Tpexdaznoe K3 B anexrpuueckoii ceru (YK-4-31,YK-4-V1,VK-5-31,YK-5-B1, [TK-1- V1)

1.Yto Takoe muHB 6€CKOHEYHONH MOIIHOCTH?

2.KakoB (u3nueckuii CMBICII TIOCTOSIHHOM BpeMeHH?

3.KakoBbI yCII0BHS BOSHUKHOBEHHSI YIAPHOTO TOKa?

4. Yto Takoe NEHCTBYIOIIEee 3HAYEHUE YIApHOTO TOKa?

5./laiiTe onpeneneHne NOHATH YKBUBAICHTHOH ITIOCTOSHHOI BpEMEHHN.
6.KakoBbI 0COOCHHOCTH MEPEXOJHOTO PeXKUMa CHHXPOHHOH MaiuHbl ¢ APB?
7.YT0 Takoe pexXxuM HOPMAIBLHOT'O HAIPSDKEHUS M IIPEAEIBHOT0 BO30Y K ICHUS ?

Paznea 5. 3JIeKTp0MaFHl/ITHl>Ie NMEPEXOAHBIC MPOLECCHI B JAJBbHUX JJIEKTPOonepeaadax i uxX BJIUAHUE HA aelcTBHE




3amuthl (YK-4-Y1,YK-5-31,VK-5-B1, TIK-1- V1, ITK-1-B1) [J12.1]

1. Kakne cymecTByrOT OCHOBHBIE CXEMBI BBITIOJIHEHUS JAIbHAX dIIEKTpoIiepead?

2. KakoBBI 0cOOCHHOCTH MTEPEXOIHBIX IMPOIECCOB B AIEKTPOIIepeiadax OOIbIION IPOTSIKEHHOCTH?

3. Ha gem ocHOBaH MeTo[ pacueTa cBOOOIHBIX COCTABISIONINX B JaJbHUX 3JICKTporepenadax?

4., KakoB xapakTep W3MEHEHHS dYacTOT M aMIUINTYJ CBOOOAHBIX cocTaBimsiomux npu K3 B jpampHHX
3JeKTponepeaadax’?

5. Kak ocymecTBisieTcst OTCTpOHKa 3alUThI JINHUU JaJbHEH 3JIeKTponepeaady OT CBOOOTHBIX COCTaBIISIOIINX ?

Pa3gen 6. HecumMMeTpuHbIe aBapUifHbIE PEKUMbI B JIEKTPO3HEpreTuuecknx cucremax (YK-4-31,YK-4-V1,YK-5-31,YK-5-

B1, TIK-1- V1)

1. B uem mocToMHCTBA M HEJOCTAaTKH METOJa CUMMETPUYHBIX COCTAaBJIAIONIUX MPU €r0 MPUMEHEHUHU K pacueTraM

o

HCCUMMETPUYHBIX PCIKMMOB B JICKTPOIHCPICTUICCKUX cucteMax?
KakoBel 0ocobeHHOCTH OpeACTaBJICHUA PA3JIMYHBIX 3JICMCHTOB SHGKT‘pOSHepFeTI/IquKOﬁ CUCTEMBI B pacyeTax

HECUMMETPUYHBIX PEXKUMOB?

UYro Takoe HavaJlo ¥ KOHEI[ CXEM 3aMEIIEHHS Pa3INIHBIX OCIET0BATEIbHOCTEH?

[IpencraBbTe anropuT™ pacyera Toka HecumMmeTpuaHOoTo K3.

B 4em cocTonT NpUHIMI COCTABICHUS KOMIUIEKCHBIX CXEM 3aMELICHNUS ?

KakoBbI COOTHOIIEHUS MEXAY TOKaMu pa3nuuHbIX K3 B MecTe 3aMbIkaHns?

[IpencTaBbTe anropuT™M pacueTa OJHOKPATHON MPOAOILHON HECHMMETPHH.

YT0o noHUMaeTCs noJ TCPMHUHOM «CJIOKHBIC BUABI HCCUMMETPUN), KAKOB IOAXO0 K UX pacquy?

NG AW

Paznen 7. PexxuMbl IPU 3aMbIKAHUAX HA 36MJII0 B 3JIEKTPHYECKHUX CETHAX ¢ H30JIMPOBAHHON HEMTPAJIbIO M
aekTpoycraHoBkax a0 1 kB (VK-4-31,VK-4-Y1,YK-5-31,YK-5-B1, [IK-1- V1)

B 4em cocrost ocodbeHHocTH pexuMoB K3 ceTell ¢ M301upoBaHHON HEHTpaibio?

Y10 TaKkoe TEIJIOBOH craj ToKa?

Kakoit Biz 3aMBIKaHUS Ha3BIBACTCS IIPOCTHIM 3aMBIKAHUEM Ha 3EMITIO?

Jis 9ero HyXKHa KOMITEHCANHs TOKa IIPOCTOTO 3aMBIKaHUS M KaK OHa OCYIIECTBIISICTCS?
KaxoBa nenp nepekoMneHcanuu?

KaxkoBbr ocoberHOCTH pacueToB TOkOB K3 B cetsix 1o 1000 B?

Kak ompenemnstoTcss MUHUMAIbHBIN 1 MakcuMambHbIA TokH K3 B cetu 1o 1000 B?

Nookr~wbE

Paznea 8. Orpanunyenue tokos K3 (VK-4-31,YK-4-Y1,YK-5-31,VK-5-B1, TIK-1- V1, [IK-1-B1

Ha3zoBure npuanHb! pocta ypoBHeil TokoB K3 B 3JIeKTpHUECKUX CETAX.

Kakwue cpeacta u peneHus IPUMEHSIOTCS AJIs orpaHudeHus TokoB K37

B uem cocrout onTUMH3aLMS pEXKUMA 3a3€MIICHUSI HEUTpasel B 3J1eKTpUuecKol cetu?

Uro Takoe KoopAWHAIHA ypoBHEH TokoB K3 1 mapaMeTpoB 311eKTpoodopynoBaHms?

KakoBbl TeHIeHIINM N3MEHeHNs ypoBHEi TokoB K3 B mporecce pa3BUTHS 3JIEKTPUIECKONH CHCTEMBI

ghwnPE

Pazznen 9. CucreMa MOHUTOPHHTIA MEPEXOIHBIX pexxkumMoB (YK-4-31,YK-4-V1,VK-5-31,YK-5-B1, [IK-1- V1, TIK-1-B1)

B 4yeM cyTh TEXHOIOTHH BEKTOPHOTO U3MEPEHHUS MMapaMeTPOB PEXHUMa IEKTPOIHEPTETUIECKON CUCTEMBI?
Hazosute ocHoBHbIe Xapaktepuctuku CMITP EDC/ODC.

ITo xaxuM npU3HAKaM MPOU3BOIUTCS HACHTU(UKAIUSI aBapHHHOTO pekuma?

KaxoBsl ocHOBHBIE HanpasieHus ucnons3oBanust CMIIP B pexxume off-line?

OnumuTe nporenypy BepuduKaui JHHaMH4eckoil Mosenu ¢ nomouisro CMIIP.

KaxoBbr ocHOBHBIE HampaBieHus uctonb3oBaHmst CMIIP B pexxnme peassHOTO BpeMEHH

ouhrwNhE

Pa3zgen 10. YcroitumBocTh AIeKTpo3HepreTnyeckux cucreM (YK-4-V1,YK-5-B1, IK-1- V1)

Yro Takoe NpoITyCcKHasi CHOCOOHOCTH JIEMEHTa CHCTEMBbI?

KaxoBbI 3a1aun 11 11eny pacdera yCTOHYNBOCTH SJEKTPUIESCKUX CUCTEM?

Kak orneHnTh cTaTHYeCcKyI0 yCTOMYMBOCTh MMPOCTEHIIEH U CIIOXKHOM cuctem?

Kak Bnusier APB Ha cTatndeckyio yCTOWYHBOCTH?

Yro Takoe camopacKkadnBaHue?

B uem cocrout ¢pusnueckas CymHOCTs COOCTBEHHBIX M B3aMMHBIX MPOBOAMMOCTEH?
Kaxumu kpuTeprusMu OIeHUBAETCS CTAaTHYECKAst YyCTOMYMBOCT HATPY3KU?

KaxoBsl 3amacsl cTaTH4€CKOM yCTOMYUBOCTH?

0. UYro Takoe yTsxeneHue pexuma? s yero oHo npuMeHsiercs?

Hoo~NookwpE

Yro Takoe CTaTU4YCCKas, JMHAMHUYCCKasa U PE3YJIbTUP YOI YCTOﬁqHBOCTB 3H€KTp03HepI‘CTI/I‘l€CKOI71 CHCTEMBI?




Paznea 11. Junamudveckasi ycroitunBocrs IIC (VK-4-V1,VK-5-B1, TIK-1- V1)

1. Tlepeuucnure OCHOBHBIC METOJBI pacuyeTa TUHAMUIECKOH YCTOHINBOCTH.

2. B deM cyTh rpadUueckoro MeToa aHan3a JHHAMIYECKONW YCTOWIHBOCTH?

3. Yo TaKoe mpenenbHbIA yroa oTkmodeHns K3?

4. Kakue MeTopl pelIeHUs] ypaBHEHHS ABHKEHHUS POTOpa TeHEPaTOPa MCHONB3YIOTCS NIPH aHAIN3€e TUHAMHYECKOH
ycToitauBocTH?

5. ITlpuBeanTe aJIrOpUTM pacyera TUHAMHYECKOH YCTOHYMBOCTH CIIOKHBIX CHCTEM.

6. Kak oueHuBaercsi TMHaMH4YecKasi yCTOMYMBOCTD JIBUTaTeNel Harpy3Ku?

7. KakoBbl 0COOEHHOCTH peKHMa ITycKa JABUTaTeNeH?

8. Uto Takoe caMo3aIycK JBUTATENCH?

9. Kakue pacueTHble BO3MYILCHHS IPUHUMAIOTCS IIPH OLIEHKE JHHAMHYECKOH yCTOHYMBOCTH?
10. KaxoBbl HopMupyeMble JIUTeTbHOCTH K3 B ceTAX pa3Iu4HbIX HAMPSIKEHUH?

Pasgen 12 PeryjnpoBaHue 4acTOThI U MEPETOKOB MOIIHOCTH B YHeprocucremax (YK-4-31,YK-4-V1,VK-5-31,YK-5-B1,
IK-1- V1, TIK-1-B1)

Yro Takoe caMOperyIMpOBaHUe SHEPTOCUCTEMBI 10 4acTOTe?
YTo Takoe calib/[0 BHELIHUX EPETOKOB?
B 4em cyTh perynupytoiero 3¢ ¢ekra Harpy3ku 1o 4actore?
Yro Takoe KPyTH3HA YACTOTHOM XapaKTEPUCTUKH U B YeM ee (HU3MICCKUN CMBICIT?
Kak ompenenuts cratuszm TypOoarperara?
UYro Takoe nepBUYHOE PETYIMPOBaHUE 4acTOThI? Kakue BUIbI HEPBUYHOTO PETYINPOBAHUS CYLIECTBYIOT?
Omnpenenute BTOPHYHOE PETYJIMPOBAHUE YACTOTHI U IIEPETOKOB MOLTHOCTH.
Kaxk onpezienuTh BeMUNHY MUHUMAJILHOTO Pe3epBa BTOPUYHOTO PEryTUPOBaHUs?
Uro Takoe TPETHYHOE PEryJIHpOBaHHE MOITHOCTH?
lO KakoBbI TpeOOBaHUsI K KAUECTBY PETYIMPOBAHUS YaCTOTHI?
11. B 4eM OTIHMYHE CTATUYECKOTO M aCTATHIECKOTO PEryTHPOBAHKS YaCTOThI?
12. Hazosure 3amaun cucteMsl APUM.

COoNoORWNRE

Pa3znen 13. Meponpusitusi no nopimeHuio ycroitunocru 39C (YK-4-31,VK-4-Y1,VK-5-31,YK-5-B1, [TK-1- V1, TIK-1-
Bl)

1. KaxoBbI OCHOBHBIE TPEOOBAHU K MEPOIPUSTHSM JIO YIIyUIICHAIO YCTOMYMBOCTH IEKTPUIECKIX CHCTEM?
B yem cyTh MeponpuATHIl, OCHOBAHHBIX Ha yIyYIIEHHUH NapaMETPOB OCHOBHBIX DJIEMEHTOB
AIIEKTPOIHEPTEeTHUECKON CUCTEMBI?

Kakosa poinb ycrpoiicte FACTS B NOBbIIIEHHH YCTOHYHBOCTH?

KakoBbI JOMOTHUTENBEHBIE MEPOTIPUATHS O YIYUIICHHIO YCTOHYUBOCTH?

HazoBuTe pexXrMHBIE MEPOTIPUATHS MO YIYUIICHUIO YCTOIUHUBOCTH.

Kakwne ¢pynkunu ITA ciyxaT MOBBIIIEHUIO YCTOWYUBOCTH?

[Tepeuncnute BUABI YIPABISIONUX BO3EHCTBUI crcTeMbl [TA.

>

Nookow

KoHTposbHbIe BONIPOCHI /15 3a1MThI J1a00paTOPHBIX padoT
(TeKkylMii KOHTPOJIb YCIIeBAeMOCTH)
Cemectp 5

JladopaTopHasi pa6ora 1 MoaeaupoBanue I93C
(YK-4-Y1,VK-5-B1, TIK-1- Y1) [J11.1, J11.2, J1 2.1]

1). CocTaBuTh MaTeMaTHIECKHE MOETH dieMeHTOB DI C:
e CI/IHXpOHHBIG MAaIInHbI
— TpanchopmaTops! 1 aBTOTpaHCHOPMATOPEI
— JluHuwm arekTponepenavyn
— Harpyska
— CUHXpPOHHBIC TBUTATEIN
— ACHHXpOHHBIC IBUTATEITH
— TokoOrpaHNYMBAIOIIME U IIYHTUPYIOIINE PEAKTOPHI

2). OOBACHUTD BIMSHHUE OTAENBHBIX 37/eMeHTOB DJC Ha mapaMeTpsl IIEPEXOIAHOIO PEKUMA

JladopaTopHasi pa6ora 2 IlpeoOpa3oBaHue cxeM 3aMelIeHUSs
(VK-4-Y1,VK-5-B1, TIK-1- V1) [JI1.2 , J1 2.1]




oakwnE

Nogok~rwpdpRE
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10.

HasBaTh npr4yrHBI BOSHUKHOBEHHMS M TocieacTBus K3

[lepedncnuTe OCHOBHBIE AOIYILEHNUS, IPUHUMAaEMBbIE TIPH pacdeTax TokoB K3

KakoB mopsiiok cocTaBiieHHsI CXeM 3aMEICHUS U pacyeT UX napameTpoB?

CucremMa OTHOCUTEINIBHBIX €IMHUL]

KakoBa MeTo¥Ka NpUBENICHUS TAPaMETPOB CXEMBI K OCHOBHOM CTYIIEHH HaNpsDKSHUS ?
KaxoB nopsmox mpeoOpazoBaHHs CXeM 3aMETICHHS ?

JlaGopatopnas padora 3 MoneaupoBanue Tpex¢astoro K3 B aiexrpuyeckoii cern
(YK-4-V1,VK-5-31,YK-5-B1, [1K-1- V1) [JI 2.1]

Tpexdasznoe K3 B mpocreiimeii nenw, nuraeMon OT IIUH HEU3MEHHOTO HATIPSKCHUS
Omnpenenenre HauOOJIBLIETO AEHCTBYIOIET0 3HAYESHUS! ITOJTHOTO TOKA

Pacuer 3xBUBaICHTHON IOCTOSIHHOM BPEMEHHU

Tpex¢asznoe K3 Ha 3axumax reneparopa 63 aBTOMaTHYECKOTO PEryJIUPOBaHMS BO30YKICHHS
Tpexdasznoe K3 Ha 3axuMax reHepaTtopa ¢ aBTOMaTHYECKUM PEryJIMpOBaHUEM BO30YKACHUS
Onpenenenue yctaHoBuBIIerocs pexuma K3

Pacyer HauanpHOrO CBEpXNEPEXOJHOTO U yaapHOro TokoB K3

JladopaTopHasi pa6ora 4 MoaenupoBaHue pacnpeaeaeHus CAMMETPUYHBIX COCTABJISIIOIIUX B 3JIEKTPHYECKOM
cucreme
(VK-4-31,YK-4-V1,YK-5-31,YK-5-B1, IIK-1- V1) [J1 2.1]

B 4eMm cyTh METOZa CHMMETPHYIHBIX COCTABIISFOIIMX ?

[epeuncnure mapamerpsl 3neMeHToB ODC (CHHXpOHHAs MallWHa, TPaHC()OPMAaTOPBl M aBTOTPaHC(HOPMATOPEI,
BO3/YIIHBIE U KaOeNbHbIE TMHUHN) 00paTHON U HYJIEBOH MOC/IEI0BaTeIbHOCTEH

CocTtaBbTe CXeMbI 3aMElLIeHUs IPAMOH, 0OpaTHOI U HyJeBOIl ocieoBaTeIbHOCTEH

KakoB anroputm pacueTra Toka HecuMMeTpuaHoro K3?

Kak cocTaBnsoTCss KOMIIIEKCHBIE CXEMBI 3aMEIeHUs ?

CpaBHUTE TOKH pa3nnyHbIX BUa0B K3

Kak pacnpenensroTcs CHMMETPUYHBIC COCTABIISIONINE B 3JICKTPHIECKON cHcTeMe?

OnHOKpaTHas MPOROJbHAS HECUMMETPHs (pa3pbIB OJHOW (ha3bl, pa3pbIB ABYX (a3, HECHUMMETPHUS OT BKIIOYCHUS
COTIPOTHBIICHHIA)

KakoB anroput™ pacuera oJJHOKpPATHOW IPOJOJILHON HECUMMETPHUH?

[aiite onpeneneHue M IMOSCHEHWE CIOXHBIX BUIOB HECHUMMETPHM (IBOMHOE K3 Ha 3€MIIIO, OAHO(DA3HOE K3 C
pa3pbeIBoM (aszkl).

JladopaTopHasi pa6oTa 5 KommneHcanusi eMKOCTHOTO TOKA 3aMbIKaHHs (pa3bl HA 3eMJTIO
(YK-4-31,VK-4-Y1,YK-5-31,YK-5-B1, [1K-1- V1) [JI2.1]

1. Tlepeuncnure ocobenHocTH pexxumoB K3 cereil ¢ n30mmupoBaHHOI HEHTpabioO.

2. OOBsICHUTE PeXUM 3aMbIKaHHs (a3bl Ha 3EMJIFO B CETH C M30JIMPOBAHHOIN HEHTPabIO

3. Kak ocyriecTBisieTcsi KOMIIEHCAIMsSI EMKOCTHOTO TOKA 3aMbIKaHHsI (ha3bl Ha 3EMITIO

4. Kakoit BUJ 3aMBIKaHUS HA3bIBACTCS MPOCTHIM 3aMBIKAHUEM HA 3eMITI0?

5. Jlns 9ero Hy»HA KOMITEHCAIUSI TOKA IIPOCTOTO 3aMBIKaHHS M KaK OHa OCYIIECTBIISCTCS?

6. KakoBa mexnp nmepekoMieHcann’?

7. Tlepeuncnure ocobeHHOCTH pacdeToB TokoB K3 B ceTsix mo 1000 B

JlagopaTopHas pa6oTa 6 OnTuMu3auus CTPYKTYPHI H NAPAMETPOB CETH (CXEMHDbIE PellIeHHsT)

(YK-4-31,YK-4-V1,YK-5-31,VK-5-B1, TIK-1- V1) [J11.3,J11.4,J1 2.1]

1. HazoBure makcuManbHBIE YpOBHH TOKOB K3.

2. Tlepeuuncnure cpeacTBa orpaHuyeHus TokoB K3.

3. B dem cocTouT Liesb ONTHUMHU3AIMHU CTPYKTYPBI M IAPAMETPOB CETH (CXEMHBIE PEIICHNUS )?

4. B 4eM CcyTb CTAI[MOHAPHOT'O HJIM aBTOMATHYECKOTO JICJICHUSI CETH?

5. TlepeuncnuTe TOKOOTPaHUYNBAIOIINE YCTPOMCTBA.

6. Kak ocyriecTBIsIeTCs] ONTUMHU3AIMS PEXKUMA 3a3eMIICHUSI HEUTpaJiel B AIEKTPUUECKHUX CeTsIX ?

7. Kak ocymecTBisiercsi KoopuHaIys ypoBHel TokoB K3 1 mapamerpoB anekTpoobopynoBanus?

JlaGopaTtopHas padora 7 AHAJU3 cTaTHYeCKOii ycroiiunBocTH 39C




(YK-4-Y1,VK-5-B1, IIK-1- V1) [JI1.1,J11.2,J1 2.1]

[lepeuncnure gomymieHus, MpUHUMAEMEBIE TIpH aHau3e ycTorunoctr IIC.

B uewm 3aximogaercs 3aava pacdera ycroiunocta 33C?

OmnpeneneHne CTAaTHIECKON YCTOMYMBOCTH MPOCTEHIIICH CHCTEMBI.

3anuninTe ypaBHEHHE ABHKEHHS POTOpa TeHEpaTopa.

Kak paccunTsiBatoTcs COOCTBEHHBIE U B3aHMHBIE TPOBOAUMOCTH?

Yem ompenesnsieTcst CTaTHYeCcKasi yCTOHYMBOCTD CJIOXKHBIX CHCTEM?

[epeuncnure M MOSICHUTE METOJBI UCCIEAOBAHUS CTaTHYECKOH YCTOWYHMBOCTH NMpOCTEHIel HeperyIupyeMoi
CHCTEMBI

[epeuuncnure 1 NOSICHUTE METO/IbI aHAJIN3a CTATUUECKOIN YCTOWYNBOCTH CIIOMKHBIX CUCTEM.
KakoBbI KpUTEpUH CTATUUECKON YCTOWYHBOCTH HArpy3Ku?

10. B uem 3akiroyaercs yTshKelIeHHe UCXOAHOTo pexxuma 3C?

Nook~wbdpE
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JlaGopaTopHas padoTa 8 AHajau3 TUHAMHYeCcKo# ycToiunBocTn II3C
(YK-4-Y1,YK-5-B1, [IK-1- V1) [JI1.1, J11.2, J1 2.1]

Ilepeuncnaute MeTObI aHATU3a AUHAMUYECKON YCTOMYMBOCTH NPOCTEUILIEH CUCTEMBI.
Uem onpenenserca q[uHaMuyeckas ycronuuBocTs npu K3 Ha uHun?

UYro Takoe mpenenbHbIN yroy oTkitoueHus K3?

CyTb Tpaduueckoro MeTona aHaimu3a Tpexgasnoro K3.

CyTb MeTO/Ia OCIeI0BATENbHBIX HHTEPBAJIOB.

Kak oneHuBaercs AMHAMHUYECKasi YCTONUHUBOCTh CIIOKHBIX CUCTEM?

Kak oneHuBaeTcs AMHAMHUYECKasi yCTOMUMBOCTh ABUraTeIe Harpy3xku?

Kak oneHuBaercs AuHaMHUYECKasi yCTOHUYHUBOCT aCHHXPOHHOTO JIBUTaTes?

Kak onenuBaercs J[uHaMuueckasi yCTOHUMBOCTE CHHXPOHHOTO JBUraTess?

0. HazoBute 0c0O€HHOCTH ITyCcKa ABUTATENECH.

Hoeo~NoookrwdPE

JlaGopaTopHas padoTa 9 ABTOMAaTHYECKOE PEeryJIHpOBaHUe YACTOTHI M MEPETOKOB AKTHBHOI MOIIHOCTH
(YK-4-Y1,VK-5-B1, [IK-1- V1) [JI1.1, JI1.2, J1 2.1]

B 1em cocrout OanaHca MOIIHOCTH SHEPTOCUCTEMBI ?

CyTh caMoperyiaupoBaHHUsI SJHEPIOCHCTEMBI IO YacTOTe.

[TepeuncianTe 4aCTOTHBIE CTATHYECKUE XaPAKTEPUCTUKH SHEPTOCUCTEMBI.

HazoBute BUIBI pETYIUPOBAHUA YaCTOThI U IEPETOKOB MOIIHOCTH.

Kakue TpeOoBaHUs MPEABSIBISIOTCS K KAYECTBY PEryJIHMPOBaHUS YaCTOTHI?

B dem oTinnume ¢cTaTUUECKOTO M aCTaTHIECKOTO peryjampoBaHus YaCTOThI?

Kak ocymniecTBiseTcsi aBTOMaTHYECKOE PEryJIHPOBaHHUE YaCTOTHI M IEPETOKOB AKTHBHON MOIIHOCTH?

NogokrwbdpE

5.3. OueHo4Hble MaTepHAJIbI, HCIIOJb3YyeMble VISl IK3aMeHAa

OK3aMEHAIIMOHHBIA OWJIET BKJIIOYACT JBa TEOPETHYECKHX BOIPOCA IO PasHBIM pasleraM M3 MepedHs BOIMPOCOB,
UCTIONb3YEMbIX NpH (OPMHUPOBAHUM 3K3aMEHALMOHHBIX OMJICTOB, W 3aJaHKE 0 TeME M3 IEPEdHs TeM, HCHONIb3yEeMbIX
npu GOpMHUPOBAHNH SK3aMEHAIIMOHHBIX OMIIETOB.
IIpumepbl 3K3aMeHALMOHHBIX OWJIETOB:

Buaer 1

1. Tpexdaznoe K3 Ha 3axxumax renepaTopa 6€3 aBTOMaTHUECKOTO PETYIUPOBAHUS BO30YKICHHS

2. CoBMellleHHas YaCTOTHAs CTATHYECKAsi XapaKTePUCTHKA SHEPTOCHCTEMBI

3. 3agaya. OnTUMHU3aIKs peKUMA 3a3EMIICHUS

4. Bwujer 2

1. OnTuMm3anus pexxuMa 3a3eMIICHUS HEHTpaiel B SJIEKTPHYSCKUX CETIX

2. Tlepmogmyeckue cBoOOMHBIE cocTaBisromue npu K3 B manbHei anekrporepenade

3. 3amava. AHanu3 nuHAMHYECKOU ycToHunBoctH DOC

IIpumepsl 3apannii 1JIst IK3aMeHa

3amaua 1
OneKkTpuyUecKas enb COCTOMT H3 ITOCIEIOBATEIBHO COCTMHEHHBIX peakTopa ¢ compoTuBieHHeM Xr = 0,45 Om npu
HOMHHAJIBHOM TOKE lyon = 1000 A 1 HOMHHANEHOM HanpsbkeHuH Ugpow = 10 KB 1 kabens mmHo# | = 1,8 kM, moronHoe

WHIYKTHBHOE CONPOTUBIEHHE KOTOPOTO Xyor = 0,08 OM/kM. OrnipeiennTh HHAYKTUBHOE COITPOTHBIICHHUE 3JIEMEHTOB IIEITH




B OTHOCUTECJIbHBIX €AUHUIIAX TTPU HOMUHAJIbHBIX YCJIOBUAX PEAKTOPA.

3amaua 2. CocTaBuTh CXEMy 3aMEUICHHs Ul pacyeTHOM cxembl puc.l.l, BbIpa3suB mapameTpbl €€ JJIEMEHTOB B
MMEHOBAHHBIX U OTHOCHUTEIbHBIX SMHUIIAX; IPU 3TOM CAEIATh TOYHOE U MPHOIMKESHHOE IIPUBEICHUS TApaMETPOB.

HcxonHelie naHHBIE:

reaepatop G: Puow = 63 MBT; Uson = 10,5 ¥kB; COSQuon = 0,8; X«dgomy = 0,17; E "(0)= 11kB;

tparchopmatop T1: Syon = 80 MB-A; n=121/10,5 xB; u, = 10,5 %j;

tpanchopmatop T2: Syom =40 MB-A; n = 110/11 ¥B; u. = 10,5 %;

maang W 1= 70 km; Xoor = 0,4 OM/KM;

peaxtop LR tuna P5-10-1000-0,45.

a Il W T2 LR K

I I A
a)

E 1 2 3 4 5
6)

Puc. a - pacyetHast cxema; 6 - cxema 3aMeIICHHS

5.4. MeToaNKAa OLCHKH OCBOCHUS U CIUIIIHHLI

DopMoii TPOMEKYTOUHOH aTTECTALUH B 5 CeMeCTpe SBIISETCS SK3aMEH
5.4.1. Texymmii KOHTPOJIb yCIIeBaeMOCTH
OnenuBanue BoinonHeHus PI'3

Ouenka Kpurtepuu onenuBanus

Bce 3amanms PI'3 BemonHeHB! Oe3 ommOOK, THOO C HENPUHIMITHAJIGHBIMHA OIMMOKaMHU, HE

«3a4TeHO»
BISTFOIIMME Ha (PU3MYECKYIO CYTh pe3yibTaTa

PI'3 He BBINOJIHEHO IIOJIHOCTBIO, 1100 BBINOJIHEHBI HE BCE 3aaaHusd, 1100 B PEeHICHUN TOMYHIICHBI

«He 3aureno»
CYIIIECTBEHHBIE OMMNOKH, HEHCTIPABJICHHBIE TIOCIIE cOOeCeIOBaHUS C TIPENoIaBaTeeM

OI_[CHI/IBaHI/IC BBITIOJTHCHHUSA U 3allIUTHI J'Ia60paT0pHBIX pa60T

Ouenka Kpurepuu ouennBanus

OOyuaromuicss MOJHOCTHIO BBIOIHII HKCHEPUMEHTANBHYI0 9acTh J1abopaTOpHOH paboTsl,
o0paboTan u oQopMHI €€ pe3ylbTaThl, Jajl OTBEThl Ha KOHTPOJBHBIC BOIPOCHI, IUOO
«3auTeHO» MOJHOCTBIO BBIMOJIHWII 3KCIEPHMEHTAIbHYIO YacTh JIaDOpaToOpHOI paboThl, OAHAKO JIOMYCTHI
HETNPUHIMITHAIBHBIE OIIHMOKY MPH 00paboTKe ee pe3ysbTaTOB WK B OTBETaX HAa KOHTPOJIbHbIE
BOTIPOCHI, YCTPaHEHHBIE MOCie 00CYKACHHUS ¢ IperoaBaTeieM U IpYTUMH 00yqatoIMHUCS

9KCHepI/IMCHTaHLHa$[ 4acTb na6opaT0pH0171 pa6OTLI BBITIIOJIHEHA HE ITOJIHOCTBIO, 100 UMEIOTCS
«He 3auTeHO» MPUHIUIINAIbHBIC OIIMOKHU npu 06pa60TKe €C pE3yJIbTATOB WJIM B OTBETAX HAa KOHTPOJIbHBIC
BOIIPOCHI

OHCHI/IBaHI/Ie peUICHUA 3aJa4 Ha NPAKTUICCKUX 3aHATUAX

Onenka Kpurtepuu oneHnBanus

O6yqa}0m1/1171c51 IMOJHOCTBIO BBIMOJHUI U OOBSCHUI peuieHue 3aaavu, 100 BBITOIHUII
peuieHue 3aaadr, HO HE MOKET apryMEHTHUPOBAThH CBOC PCUHICHUC, 100 BBIMOIHSIET peueHue
3a/la4u, OAHAKO JONyCKAa€T HCHPUHIHIINAIBbHBIC OIHI/I6KI/I, YCTpaHsACMBIC TIOCIIC 06Cy)K}IeHI/IH
X0Ja peuieHud € rnpenoaaBaTejieM U ApyrumMu 06y‘laIOHII/IMI/ICH

«3a4TeHo»

OOyJaronuiicss He MOYKET PEIIUTh 3a7ady
«He 3aureHO»

5.4.2 TIpomexyTouHas aTTeCTALMS
Cemectp 5

CucreMa oueHMBaHKS DK3aMeHa




Ounenka PesynbTar
(opmMupoBanusi KOMNETEeHIINN
5 «OTIHIHOY
4 «Xoporoy» Komnerenunu chopmupoBaHsl
3 «Y IOBJICTBOPUTEIHEHO»
2 «HeyznoBrieTBopuTEIHHO» KomnereHumu He chopMHUPOBaHEI
Kpurepun onieHrBaHus OTBETOB 00yJaIOMIMXCS TP MPOBEICHUH YK3aMEHa
«OTau4HO» «Xopowo» «Y10BJICTBOPUTEIBLHO» «Heynosaersopu-
TeJIBLHO»
OO0yJatomwiics ga OO0yJatonmuiics gai OO0ydatomnuiics gain Ha omnn u3
. N . | IpaBUIIBHBIN OTBET HA 00a | IPaBMIIBHBIH, HO TEOPETHYECKIX BOIIPOCOB
MOAPOOHBIN, pa3BEPHYTHIN o
TEOPETHUYECKUX BOIIPOCA | HETIOJIHBIN OTBET HAa 00a | 9K3aMCHAI[HOHHOTO

OTBET Ha 00a
TEOPETHYECKUX BOIIPOCa
JK3aMEHAILHOHHOIO
OuserTa, a TakKe Ha
JIONOJIHUTEIIbHEIE
BOTIPOCHI,
MPOJIEMOHCTPUPOBAB
BCECTOPOHHEE
CUCTEMATUYECKOE U
riryboKoe OCBOCHHE
Marepuaia JUCHHUILTHHBI,
3HAHUE KaK OCHOBHOM, TaKk
Y JONOJIHUTEIBHOMN
yueOHOH TUTEpaTyphI 110
KypCy, a TAKXKe MPaBHIHLHO
PEIINT IPAKTUYECKYIO
3amaqay

9K3aMEHAIIMOHHOTO
ouiera,
MPOJEMOHCTPUPOBAB
OCBOCHHE MaTepHaia
JIUCLMIUIAHEIL, 3HAHKUE
OCHOBHOH yueOHOU
JIUTEpaTypHI 10 Kypey, a
TAKXKE PEIIUIT
MPaKTHYECKYIO 33734y,
JIONYCTUB
HETIPUHIUITHATbHbIC
OIIHOKHU

TEOPETHIECKHUX BOIPOCa
9K3aMEHAIIMOHHOTO
ouera,
MPOJEMOHCTPUPOBAB
3HaHUE OCHOBHOTO
MaTtepurajia IUCHUTUIMHBI 1
3HAKOMCTBO C OCHOBHOM
y4eOHOU TUTEepaTypoi Mo
Kypcy; P PEeUICHUN
3a1a9u OBLTH JOITYIIICHEI
OIIUOKH, UCIIPABIICHHEIC
ocJie 3aMeYaHui
TpernoaaBaTess

Ownitera, 1100 Ha 00a OTBET
He OBbLT JaH WIH CONCPIKUT
NPUHIHITHATbHbBIC
omnOku. O0yvaromuics
JIEMOHCTPUPYET HE3HAHUE
Oounblueit yacTu
Marepuana JUCLUIUINHBI,
HE3HAKOM C y4eOHOI
JHUTEPATYPOH 1O KYpCY;
HpaKkTHYecKas 3a1ada He
penrena, 160 e€ pereHue
SBIISCTCS IPUHIUITHATEHO
HEBEPHBIM

6. YYHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemas JiuTepaTypa
6.1.1 OcHoBHas auTEpaTYpa
Oo0o3Ha4eHue ABTOpBI, 3arnaBue Budanoreka H3pareancTBO
COCTABHTEH , 01
J1.1 [Mmwmnenko, B.T.  [Dnexrpomarnutheie [9BC «YHUBepcuTeTCKass OMOTHOTEKA OHIAHHY OpeHoOypr :
MePEeXO/IHBIC URL: http://biblioclub.ru/index.php?page=book&id= |Opeubyprcku
TIPOIIECCHI B|330565 i
ANEKTPOIHEPTETUYIEC TOCY/IapCTBEH
KX  CHCTeMax HBIN
y4eOHo- YHUBEPCHUTET,
METOINYECKOoe 2014
nocooue /
B.T. Ilununenko
1.2 Kotoga, E.H. OnexkrpomarautHeie |9BC «YHUBepcuTeTcKas OMOIMOTEKa OHIANHY ExarepunOyp
MePEeXO/IHBIC :URL: http://biblioclub.ru/index.php?page=book&id= |r
HPOLECCHI B|275810 . — ISBN 978-5-7996-1254-2. DenepabHbI
DJICKTPUYECKUX 1%
cucTemMax : y4eOHO- YHHUBEPCUTET
METOINYECKOE umenu b. H.
nocobne / Enpnmna,
E.H. Korosa, 2014
T.}O. ITanukoBckas
J1.3 ApmeeB J.B. ,|Ilepexonnble OBbC «YHuBepcuTeTCKast ONOINOTEKa OHJIAHH HoBocubupck
I'yce E.II. , JloaroB|mpomecchl B|URL: http://biblioclub.ru/index.php?page=book&id=
AL u gp. 3NEKTPUYECKUX 436254 HoBocubupck
cuctemax: coopuuk|— ISBN 978-5-7782-2498-8. uit
3a/1a4 rocyaapcTBeH
HBIN
TEXHUYECKUI
YHUBEPCHTET,
2014.
J1.4 KobGenes, A.B. PexuMbI paboTh | DBC «YHUBepcuTeTCKasi OMOIMOTEKA OHJIAMH) TamO0B :



http://biblioclub.ru/index.php?page=book&id=330565
http://biblioclub.ru/index.php?page=book&id=330565
http://biblioclub.ru/index.php?page=book&id=275810
http://biblioclub.ru/index.php?page=book&id=275810
http://biblioclub.ru/index.php?page=book&id=436254
http://biblioclub.ru/index.php?page=book&id=436254

3JIEKTPO3IHEPIeTHYEC |. TamOoBCcKuit
KHX CHCTEM :|URL:http://biblioclub.ru/index.php?page=book&id=4 [rocynapcrsen
yduebHoe mocobue /|44929 HBIH
A.B. KobGenes ; ISBN 978-5-8265-1411-5. — TEXHUYECKUI
YHUBEPCUTET,
2015
6.1.2 Jlono/IHMTe/IbHAS JIUTEpPATypa
O603HaYeHH ABTOpBI, 3arsiaBue Bub6anorexa Hzparenncr
e COCTABHTEJIH BO, TO/
J2.1 Kononos I0.T.,|9nexrposueprerude |IBC  «YHuBepcuterckas Oubnuoteka  ommaitn—|CTaBporob :
Kononosa H.H.,.|ckue cucremsr u|URL:http://biblioclub.ru/index.php?page=book&id=4|Cesepo-
Kocrrokos JI.A,|cetn: mabopaTtopHbIi( 94692 Kaskazckuit
Pri6acoa O.C.u 1p. [IpakTHKyM DenepanbHbl
i
YHUBEPCUTET,
2017
2.2 Gumunmosa T.A. DHepreTUyecKue OBC «YHuBepcurerckas Oubnuorexka oHiaitH»—|HoBocuOupck
PEKUMBI URL: http://biblioclub.ru/index.php?page=book&id= |:
JJIEKTPUYECKUX 574714 HoBocubupck
CTaHIMI u| — ISBN 978-5-7782-3589-2. 15071
JIEKTPOIHEPTETHYIEC TOCy1apCTBEH
KHMX CUCTEM HBIN
y4eOHHK TEXHUYECKUI
YHUBEPCHTET,
2017
J12.3 Pycuna AT Pexumsl 3BC «YHuBepcuTeTcKas ONOIMOTeKa OHJIAHH Hosocubupck
EKTPHIECKHX URL: http://biblioclub.ru/index.php?page=book&id= |:
CTaHIUN u|576756 Hosocubupck
anexrposneprernyec|-ISBN 978-5-7782-2695-1. ui
KHX CHCTEM TOCY1apCTBEH
yueOHoe mocobue HBII
TEXHUYECKUI
YHUBEPCHUTET,
2016.
124 Pycuna A.Tl'. ,|Dnexrposnepreruue [OBC «YHUBepcuTeTcKas OHOIMOTEKA OHIANH» Hosocubupck
dumnnosa T.A. ,|ckue cucremsl u|URL: http://biblioclub.ru/index.php?page=book&id= |:
ApecroBa  A.IO. n|ynpaBienne umu :|574692 Hosocubupck
Ip. ; ydeOHoe mocodne ISBN 978-5-7782-3703-2. . ui
TOCY/IapCTBEH
HBIN
TEXHUYECKUI
YHUBEPCHUTET,
2018.

6.2. IlepeyeHn pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHHKAIIMOHHOI ceTn « MHTEpHET»

D1 Becnimatras snekTpoHHas OnOIMOTEKa OHNaitH «EanHOE OKHO K 00pa3oBaTeIbHBIM
pecypcamy [ OnekTpoHHBIH pecype]: http://window.edu.ru
6.3. Ilepeyens MPOrpaMMHOr0 odecneyeHust
I1 Microsoft Windows
m2 Microsoft office
I3 PTC Mathcad Express( cBOOOIHO pacnpocTpaHsIeMoe IPOrpaMMHOE 00ecTicueHHE)
4 7- Zip (cBOGOJHO pacrpocTpaHsIeMoe IPOrpaMMHOE 00eCIICYeHHUE)
s Kaspersky Endpoint Security

6.4. Ilepeyenn und

OPMAllMOHHBIX CIIPABOYHLIX CUCTEM H HpOd)ech/IOHaJII)HI)IX 0a3 JAAHHBIX

Hn. 1

- LMS Canvas (npukaz HUTY «MUCuCx» Ne 387 0.8. ot 05.06.2018 1. «O npumeHeHnu B
yue6HOM nporuecce DOPy) https://Ims.misis.ru/

n.2 - Hayunas anexrponnast 6ubmorexa eLIBRARY.RU: http://elibrary.ru/

ns3 - ®enepansublii mopTan «Poccuiickoe obpa3oBanuey: http://edu.ru

. 4 - OtkpoIiToe obpa3zoBanwe: http://openedu.ru

5 - Poccwiickast rocynapctBeHHas 6ubnuorexa: http://www.rsl.ru

n.6 - DnekTpoHHO-OnOMoTeuHas cucrema (OBC) «YHuBepcuteTckas OMOIMOTEKA OHIANH:
http://biblioclub.ru

n7 - DnektpoHHas 6ubnuoreka HUTY MUCHUC: http://elibrary.misis.ru

n.8 - Vuusepcurterckas nadopmaionnas cucrema POCCHS: https://uisrussia.msu.ru/

n.9 - DnexTponnas 6ubmuoreka PI'b: qucceprauuu: http://diss.rsl.ru/?menu=disscatalog/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE



http://biblioclub.ru/index.php?page=book&id=444929
http://biblioclub.ru/index.php?page=book&id=444929
http://biblioclub.ru/index.php?page=book&id=494692
http://biblioclub.ru/index.php?page=book&id=494692
http://biblioclub.ru/index.php?page=book&id=574714
http://biblioclub.ru/index.php?page=book&id=574714
http://biblioclub.ru/index.php?page=book&id=576756
http://biblioclub.ru/index.php?page=book&id=576756
http://biblioclub.ru/index.php?page=book&id=574692
http://biblioclub.ru/index.php?page=book&id=574692
https://lms.misis.ru/
http://elibrary.ru/
http://edu.ru/
http://openedu.ru/
http://www.rsl.ru/
http://biblioclub.ru/
http://elibrary.misis.ru/
https://uisrussia.msu.ru/
http://diss.rsl.ru/?menu=disscatalog/
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JlaGopaTopust POMBILIIEHHOH ITepeyeHb OCHOBHOTO 000PYJOBaHUS, YUeOHO-HATIIIHBIX

DJIEKTPOHUKH oCOOUM:

— KOMITBIOTEP-MOHOOJIIOK - 8 mIT.;

— TabOpaTOPHBIH CTEHJ IO MPAKTUKYMY
«CXEMOTEXHHUKa» KOMIIBIOTEP-MOHOOIIOK -
MOHOOJIOK asus eeetop 1602 atom - 4 mt.;

— JIOCKa;

— TIPOEKTOD;

— 11a00paTOPHBIN CTEHA «3IEKTPOHHUKA) - 5 IIT.,

— KOMIUIEKT y4eOHOU MeOenu Ha 25 mocal0YHbIX
MeCT.

306

Kabuner 11 caMocTOATENBHOM [lepedeHp 0cHOBHOTO 000PYAOBaHUS, YUeOHO-HATIIAHBIX TOCOOMIL:
paboThr — TIPOEKTOp;

— JIOCKa;

— 9KpaH HacCTEHHbIH;

— KOMIbIOTEp — 6 WIT.;

—  KOMIUIEKT yueOHoi Mebenu Ha 20 denoBexk.
B nomemieHun A1 caMOCTOATENBHOM pabOThl 00y4aIONIHXCsl IMEETCS
HOAKIIIOYEHHE K ceTh «/IHTepHeT» U JOCTYH B 3JIEKTPOHHYIO
nH(OPMaIOHHO-00pa30BaTENBHYIO Cpely OpraHH3aIHN.

8. METOJUYECKHUE YKA3ZAHUSA JUIS OBYYAIOIIUXCSI 11O U3YUYEHUIO JUCIIUITJIMHBI

OOy4eHne 1Mo AUCIUIIIMHE IPOBOJUTCS B TEUCHUE 5 CEMECTPA U OPTaHU3YeTCsl B COOTBETCTBUH C HACTOSIIEH IIPOTPaMMOH.
IIpomeskyTOUHBI KOHTPO/Ib YCIeBAeMOCTH OCYIIECTBIISIETCS B BHJE K3aMEHa.

Texkymmii KOHTPOJIb YyCIIeBAeMOCTH OCYILIECTBIIAETCS IIyTEM:

YCTHOTO OIPOCa CTYJECHTOB P MIPOBEICHUU MPAKTHICCKHUX 3aHATHH,

CaMOCTOSITEJILHOTO PEeIIeHNs 3a/1ad Ha TPAKTHIECKUX 3aHATHAIX,

BBINIOJTHEHYSI U 3aIUTEl pacyeTHO-TpadUUecKUX 3aJaHuH,

BBIITOJTHEHUS U 3aIIUTHI Ja00OPaTOPHBIX padoT.

CamocTosiTeTbHAst pa60Ta CTYAEHTOB BKIIIOYACT CIIEIYIOIINE BUIBI IEITEILHOCTH:

paboTy C JIEKIIMOHHBIM MaTepHaIoM, IIPeIyCMaTPUBAIOIIYIO TPOPAOOTKY JIEKIIMOHHBIX MaTepHaIoB U y4eOHOH

JIMTEPaTypBI;

nmouck (mombop) M 0030p y4eOHOW JHTEpaTyphl C WCIOJIB30BaHHEM OWOIMOTEYHBIX M 3JICKTPOHHBIX

00pa30BaTeNbHBIX PECYPCOB, HCTOYHUKOB HH(POPMALUH B ceTH «MHTepHET» 10 N3ydaeMoi TeMe AUCIUIIINHEI,

OCBOCHHE MaTepuaia, IpeayCMOTPEHHOTO JUIs CAMOCTOSTEIILHOTO H3y4CHHUS;
HOJTOTOBKY K IPAKTHYECKUM 3aHSTHSM;

MOATOTOBKY K J1aOOpaTOpHBIM paboTam;

BBINIOJTHEHHUE pacyeTHO-rpauuecKux 3a1aHuii;

MOATOTOBKY K 9K3aMeHY.

Bce Buzbl yueOHOMU NiesTeNbHOCTH (BBINOJHEHNE JTa00paTOPHBIX PaboT, pacueTHO-rpagUUYEeCcKUX U MPaKTHIECKUX
3aJlaHdH, KypcoBO# paboThI) 00ecTieueHbl METOAMYESCKAMH MOCOOUSIMH M MaTepHAIaMH.




