MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA30BAHUS POCCUNCKOU ®EEPAIIUN
®enepajbHOE rOCYIAPCTBEHHOE 0I01KeTHOE 00pa30oBaTeIbHOE

YUpeExKI€eHUE BLICIHICTO 06pa30BaHHﬂ

KI'3y «KA3AHCKHM I'OCYJAPCTBEHHBIV SHEPTETUYECKUIA YHUBEPCUTET»
(®I'bOY BO «KI'Y»)
AKTYAIU3UPOBAHO YTBEP)KI[AIO
C U3MEHEHUSIMU I[I/IpeKTOp
peleHreM ydeHoro cosera M09
nporokon Ne7 ot 16.04.2024 MHCTHTYTA  S7IEKTPOOHEPTETHKH
DJICKTPOHHUKH
e P.B.AxmeToBa
« 30 » Mas 2023 .

K[V iy HEpreTHKI 1 TCKTPORHKIL,
Cepruduicar: 48 [F880026BOCESS4102CBID 0CAFB529

I
JleiicTBuTenen ¢ 19.06.2023 o 19.06.2024

PABOYASA ITPOTPAMMA JUCHUIIJIMHBI

b1.B.02.02 IlepexoaHbie TPOILECCHI B AJIEKTPOIHEPTETUUECKUX CUCTEMAX

Hamnpasnenne noarotoBkn  13.03.02 D1eKTpodHEPreTUKA U IIEKTPOTEXHUKA

Kpanudukanus bakanaBp

r. Kazans, 2023



[Tporpammy paszpaboTanu:

Haunmenopanue JlOMmKHOCTB, y4.CTEIICHbD, 0)4(0)
kadenpsl y4.3BaHUE pa3zpaboTunka
9C K.T.H., JOLIEHT ®denoroB E.A.
HaumenoBanue No
CormacoBanue Jlara IMoamuck
TOIpa3ACIICHHS POTOKOJIA
Omobpena 2C 19.05.2023 Ne6/23

3aB.kad., K.T.H., J0II.
Maprymuc C. M.

CormnacoBaHa
2C 19.05.2023 Ne6/23
3aB.kad., K.T.H., J0II.
Maprymuc C. M.
YuebOHO- 30.05.2023
CornacoBana METOANYECKUI Ne8 Hupexrop,
coseT 1D K.T.H., 7or. AxmeTroBa P.B.
30.05.2023

OnoGpena YueHbiit Coset Ne9 Hupexrop,

153 K.T.H., go1. AxmeroBa P.B.

1. Heab, 3a1aum ¥ IJIAaHUPYEMble pPe3yJbTAThl 00y4YeHHs N0 JUCUUILIHHE

[{enpr0 0OCBOEHUS TUCLUILIVMHBI «Ilepexonnpie IIPOLIECCHI B
AIEKTPOIHEPTETUYECKUX CUCTEMAaX» SIBISETCA MPUBUTH O0YYAIOMIMMCS 10 TPODUITIO
«INEKTPUYECKUE CTAHIIMNY HABBIKM UCCIIEOBAHUM 3JIEKTPOMArHUTHBIX MEPEXOIHBIX
IIPOLIECCOB B AJIEKTPOIHEPIreTUUECKUX CUCTEMAX C YUYETOM BpAIarOLIMXCs MallvH, a
TaK)KE€ HABBIKM PACUYETOB BEJIMYUH TPHU TpeX(Pa3HbIX U HECUMMETPHUUHBIX KOPOTKHX
3aMbIKaHUSX.

3ajmadamMu JUCUUILIMHBI SIBJISIOTCSA:

- UCCIIEIOBAaTh  3JIEKTPOMArHUTHBIE IIEPEXOAHBIE  MPOLECCHl B
AJEKTPOIHEPreTUYECKUX CUCTEMAX C YUETOM BPALIAIOIINXCS] MAILIVH;

- OCBOUTH METOJUKY pacueTa BEJIMYWH MPHU TpeX(a3HbIX U HECUMMETPUUHBIX
KOPOTKHUX 3aMbIKAHUSX.

Komnerennuu u nHAUKAaTOpHl, HOpMUpPYyEMBIE Y 00YHaIONTIXCS:

KOI[ N HAMMCHOBAHNEC KOMIICTCHIIMH KOI[ U HAMMCHOBAHUC HHIAWKATOPa

I[IK-4 — CrocobeH opraHuzoBaTh
olepaTuBHBIE EHCTBUS MO JIMKBUIALIMH
TeXHOJIoTH4ecKuX HapymeHuil, aBapuii | [IK-4.3 — OnuceiBaeT npuuuHBI BO3SHUKHOBEHUS
U TOXApoB Ha OO0OPYAOBAaHMM Li€Xa | TEXHOJOTHYECKUX HapyIICHUH
(mox-pasnenenus) ANEKTPUYECKUX
CTaHIOUH U MOACTAaHIINHN

2. MecTto nucuumiauHbl B cTpykrype OII



[IpenmecTByromue  IUCUUTUIUHBI (Mmomynu), mupaktuku, HUP, np.
OJIEKTPUYECKUE CTAHIMU M NOJACTAHIMHU, DJIEKTPUYECKHME MAIINMHBL, TeopeTHdYecKue
OCHOBBI DJIEKTPOTEXHUKHU

[locnenyroume AUCHUIUIMHEBL (MOAynn), npaktuku, HUP, np. Pexumbl paboTh
AIEKTPOOOOPYIOBaHUS IIEKTPUYECKUX CTaHUUN U noacTanumii, TUA

3. CTpyKTYypa M cojiepKaHHue IUCHUILIUHbI
3.1. CTpykTypa IMCUMILINHBI

JList ouHoM popmblI 00yUeHust

Bun yaeOHoli paboThI Bcero | Bcero Cemectp(ni)
3E 4acoB 7
OBILAS TPYJIOEMKOCTb JUCIUTIIMHBI 6 216 | 216
KOHTAKTHAS PABOTA* 102,6 | 102,
6
AYJIMTOPHA S PABOTA 1,89 68 68
Jlekun 0,50 18 18
[IpakTuyeckue (CEMUHAPCKUE) 3aHATUS 0,94 34 34
JlaGopatopHbie pabOTHI 0,44 16 0
CAMOCTOATEJIBHASA PABOTA OBYUAIOHIETI'OCA 411 148 148
ITpopaboTka yueGHOTO MaTepuasa 2,11 76 76
KypcoBoii mpoekt 0,00 0 0
Kypcosas pabora 1,00 36 36
IToaroToBKa K MPOMEKYTOYHOM aTTeCTAI[UN 1,00 36 36
[TpoMerxyToUuHast aTTeCTaIUs 3
KP

Jlns1 3a0uHOM hOpMBI OOyICHHS

Bun yuebnoit paboThl Beero | Bcero Kypce
3E 4acoB 4
OBLLAS TPYJIOEMKOCTb JAUCLIAIIIMHDI 6 216 | 216
KOHTAKTHAS PABOTA* 63,9 | 63,9
AVJIUTOPHAS PABOTA 0,61 22 22
Jlexuun 0,22 8 8
[IpakTrueckue (ceMUHAPCKUE) 3aHATUS 0,28 10 10
JlaGopatopHbIe pabOTHI 0,11 4 0
CAMOCTOSITEJIbHA I PABOTA OBYYAIOILETOCS | 5 39 194 | 194
[IpopaboTka yueOHOrO MaTepuasa 4,14 149 | 149
KypcoBoii mpoext 0,00 0 0
Kypcosas pabota 1,00 36 36

[ToaroroBka K MpOMEKyTOYHOU aTTeCTalluu 0,25 9 9




IIpoMexxyTouHas arrecTanus:

KP

3.2. Conepkanne IMCHMILUIMHBI, CTPYKTYPHPOBaHHOE 10 pa3aejaM H

BH/IaM 3aHATHH

Paznensl
JTUCIIUILINHEI

Bcero vacos

10 BUJaM y4eOHOM paboThI

Pacnpenenenue
TPYAOEMKOCTHU

JICKIITUHU

nab. pao.
p. 3aH.

caM. pa0.

DopMel 1
BUJL
KOHTPOJIA

WNHpekchl MHIUKATOPOB
(bopMUpyeMBbIX
KOMIIETEHIIN U

Paznen 1:
OO01me cBeIeHusI O
IIEPEXOTHBIX
mporeccax B
EKTPUICCKHIX
cucremax. OOmue
YKa3aHUS K
BBITTIOJTHCHUIO
pacueToB
MEePEXO0THBIX
MIPOIIECCOB

16

N

10

I1K-4.3-3
[1K-4.3-yY
I1K-4.3-B

Paznen 2:
[Tepexoansie
MPOIIECCHI
CUMMETPHUYHBIX
KOPOTKHX
3aMBIKaHUIX B
Tpex(azHbIX METIX

npu

30

16

TK1

I1K-4.3-3
[1K-4.3-Y
[1K-4.3-B

Paznen 3:
[Tepexoansie
MIPOLIECCHI B
CUHXPOHHOM
MaliuHe
TpexdazHbIX
KOPOTKHX
3aMBIKAHHSIX

npu

26

14

[1K-4.3-3
[1K-4.3-Y
[1K-4.3-B

Pasznen 4:
Ilepexoansie
MPOLIECCHI npu
HECHUMMETPUYHBIX
KOPOTKHUX
3aMBIKAHUAX B
Tpex(a3HbIX HETsIX

34

16

TK2

[1K-4.3-3
[1K-4.3-Y
[1K-4.3-B

Pasnen 5:
Pacuer TOKOB WU
HallpSOKEHUW  TIpU
Ppa3IMYHBIX
HECUMMETPHUYHBIX
KOPOTKHUX
3aMBIKAHUAX

24

10

[1K-4.3-3
[1K-4.3-Y
I1K-4.3-B




Pasgen 6: 14 2 2 10 TK3 I1K-4.3-3
DIeKTpOMEXaHNuYIEeC IIK-4.3-y
[1K-4.3-B
KHe MIEPEXOTHBIC
MIPOIIECCHI.
Crartuueckas u
JTMHAMUYeCKast
YCTOWYUBOCTh
Kypcosas pabora 36 I1K-4.3-3
[K-4.3-Y
I1K-4.3-B
DKk3ameH 36 36 oM [1K-4.3-3
[1K-4.3-Y
I1K-4.3-B
NTOT'O 216 18 16 34 148

3.3. Coneprxkanue TUCUUIIHHBI

PA3JIEJI 1. O0mue cBeJcHHMS O IMEPEXOJHBLIX IPOIECcCax B DJIECKTPUYECKHUX
cucremax. OOmme yka3aHus K BBIIIOJHESHUIO PACYETOB IEPEXOIHBIX IPOIIECCOB .

[IprurHBl BO3HUKHOBEHUA U CIEACTBUS. JlomylieHusi, NpUHUMAEMBIE MPU
UCCJIEIOBAaHUHU MIEPEXOIHBIX MPOIIECCOB.

Hasnauenue pacyetoB. Buabl kopoTkux 3amplkaHuid. OOIMe METOIUKH
pacuera. IloHsitTue o pacdeTHbIX YycloBUsiX. CUCTEMa OTHOCUTEIBHBIX €IUHUIL.
CucreMa WMEHOBAHHBIX eaUHHI. (CXeMbl 3aMEIIEHHS OCHOBHBIX JJIEMECHTOB
AJIEKTPUYECKON CUCTEMBI.

Marematnueckass MOJEIb CHUHXPOHHOW  MamuHbl. [IpuHIUIT  3aMEHBI
nepeMeHHbIX B koopauHatax A, B, C mepemennbiMu B koopauHatax d, q, O.
Ypasuenus Ilapka-I'opesa.

PA3JIEJI 2. [IlepexomHble TMPOIECCHl IPH CHUMMETPUYHBIX KOPOTKHX
3aMbBIKAHUAX B TPEX(a3HbIX HETISIX

HeycranoBuBmmiics  pexkum.  TpexdaszHoe  KOpPOTKOE  3aMbIKaHHE B
Hepa3BeTBIeHHON 1ienu. Pemenue nuddepeHnranbHOro ypaBHEHUS MEPEXOIHOTO
nporecca. Beipaxkenusa s toka K3. [leicTByromue 3Ha4eHUsI MOJTHBIX BEJIMYUH U
uX cnararomux. IlepexogHon mpouecc B HENOABUKHBIX MArHUTOCBS3aHHBIX LIECTX.

Y cTaHOBUBIIHECS PEKUMBI TPEX(Ha3HOTO KOPOTKOT'O 3aMbIKAHH.

BrnusiHue u yuet Harpy3ku B ycTaHoBuBIIeMcs: pexxume K3. Pexxumbl paboTh
reHepatopa ¢ APB. KpuTuueckuii TOK M KpUTHYeCKas peakTUBHOCTb. [lopsook
pacueta yctaHoBuBierocs Toka K3 B cucreme ¢ reneparopamu 6e3 APB. ITopsgox
pacuera yctaHoBuBiierocsi Toka K3 B cucreme ¢ reneparopamu, cHabxxenubsiMu APB.
VYcnoBus JONYCTUMOCTH HECUHXPOHHOTO BKIIFOUEHHUSI TEHEPATOPA.

PA3JIEJI 3. TlepexoaHbie Ipolecchl B CHHXPOHHOW MAaIlIWHE MPH TPexha3HbIX
KOPOTKHX 3aMbIKaHUSIX

TpexdazHoe KOpPOTKOE 3aMbIKaHHME B CHHXPOHHOW MAIIMHE, MEPEXOJHBIC U
cBepxnepexoabie IJIC u conpoTuBICHUS.

Bne3anHoe KOpOTKOE 3aMbIKaHWE CHUHXPOHHOM MalIMHBI 0e3 JaeMIQepHbIX
oOmoTok. Belpaxenus mis onpeneneHuss O/C U CONpOTUBICHUN CHUHXPOHHBIX




JIBUraTelel U reHepaTopoB. BekTopHas auarpaMma HESBHOIIOJIIOCHOM CUHXPOHHOU
MaluHbl. BiivsgHue u npuOInKEeHHbIN yUeT reMnpepHbIXx 0OMOTOK.,

PA3JIEJT 4. llepexoaHbple TOPOLECCHl INPU HECUMMETPUYHBIX KOPOTKHX
3aMbIKaHUAX B TpeX(a3HbIX LETIX

HecnmmeTpuyHble KOPOTKUE 3aMBIKAHUSI, METOIBI X pacyeTa.

IlepexonHOW mpolecC MPU HECUMMETPUYHBIX KOPOTKHX 3aMBIKAHUSAX B
Tpexdasupix nensx. llapaMmerpel 31eMEHTOB MJjii TOKOB MpsMOM M oOpaTHOU
II0CJIEIOBATEIILHOCTEH. [TpuHIMUI COCTaBJICHUS CXEMBI HYJIEBOU
nocieoBaTeNIbHOCTU. Pacipenenenre u Tpanc@opManvs TOKOB U HAIPSKEHHH.

PA3JIEJI 5. PacyeT TOKOB M HaIpPsDKEHUH MPH  pa3IMYHBIX HECHUMMETPUYHBIX
KOPOTKHUX 3aMBbIKaHUSIX

Pacuer TOKOB W HanpsKEeHUN MNPHU PA3JIMYHBIX HECUMMETPUYHBIX KOPOTKHX
3aMbIKaHUAX. [IpaBuiI0 SKBUBAJIEHTHOCTHU MPSIMOM ITOCIIEOBATEIILHOCTH.

PA3JIEJI 6. DnekTpoMexaHHMUECKHE MNepeXoaHble mponecchl. Ctatuueckas
MUHAMHUYECKAsl YCTOMYHUBOCTD
OcHOBHBIE CBEJICHHSI 00 DJICKTPOMEXAaHUYECKMX TEPEXOJHBIX MPOIeccax.
Crarnueckasi yCTOWYMBOCTD. J[uHaMu4eckasi yCTOMUHNBOCTb.

3.4. TemaTuyeckuii IJIAH NPAKTHYECKHUX 3aAHATHI

Pemenue 3amau no pazgeny 1 «OOmue cBeeHus: 0 MEPEXOAHBIX MpoIeccax B
ANeKTpUUeckux cucreMax. OOmIMe yka3aHusi K BBIMOJIHEHUIO PACUETOB MEPEXOIHBIX
npoueccoB». CucremMa OTHOCUTENbHBIX €IuHMI. CHcTeMa UMEHOBAaHHBIX E€IUHUILI.
CxeMbl  3aMenIeHUsT  OCHOBHBIX  JJIEMEHTOB  JJIEKTPUYECKOM  CHUCTEMBI.
MaremaTtnueckass MOAENIb CUHXPOHHON MamiuHbl. [I[pyHIUI 3aMeHbI IEPEMEHHBIX B
koopauHatax A, B, C nmepemennsiMu B koopauHatax d, q, 0. YpaBuenuss Mapka-
I'opesa.

Pewenne 3amau no pasneny 2 «llepexoaHble mpolLecCchl MPU CUMMETPUYHBIX
KOPOTKHUX 3aMBIKaHUSAX B TpexdaszHbIxX mernsx». TpexdazHoe KOpOTKOE 3aMbIKaHHE B
Hepa3BeTBICHHOU 1ienu. Boipaxenus st Toka K3. JleiicTByrolre 3Ha4Y€Hus MOJIHBIX
BEJIMYMH U UX Clararoolux. BinsHue U y4eT Harpy3Kd B YCTAHOBHUBLIEMCS PEKUME
K3. IMopsgok pacuera ycraHoBuBlierocsi Toka K3 B cucteme ¢ reneparopamu 0e3
APB. Tlopsigok pacuera ycraHoBuBlierocsi Toka K3 B cucreme ¢ reHepatopamu,
cHaOxxennpiMu APB.

Pemenne 3amau no paspeny 3 «llepexomnble mpouecchl B CHHXPOHHOM
MallluHe TpU TpeX(a3HbIX KOPOTKUX 3aMBbIKaHUSIX». BbIpakeHus NJisi onpeieNeHus
OJC u compoTHBIEHUN CUHXPOHHBIX JIBUTaTeliel W TeHepaTopoB. BiusiHue u
MPUOITMKEHHBIN YUeT eMITpepHBIX OOMOTOK.

Pemenne 3amau o pasneny 4 «Ilepexoansie mponeccsl Tpu HECUMMETPUYHBIX
KOPOTKHUX 3aMbIKaHUSIX B TpexdaszHbix wemsx». HecuMMmeTpuuHble KOPOTKHE
3aMBIKaHusd, METOJbl MX pacdeTa. llepexomHoil mpouecc Nnpu HECUMMETPUYHBIX
KOPOTKHUX 3aMbIKaHUSIX B Tpex(asHbix memnsx. [lapameTpsl 31€MEHTOB ISl TOKOB
npsiMoii U oOpaTHO# mocnenoBarenbHOcTe. Pacnpenenenue u Tpanchopmanus
TOKOB Y HAIIPSIKCHUM.



Pemenue 3anau o paszeny S5 «PacdyeT TOKOB U HAPSDKEHUU NIPU  pa3IUYHbIX
HECUMMETPUYHBIX KOPOTKHX 3aMBIKaHUAX». PacdeT TOKOB W HaIpsSHKEHUW IpU
Pa3JINYHBIX HECUMMETPHUYHBIX KOPOTKUX 3aMBIKAHUAX.

Pemenne 3amau mo pasgeny 6 «DIEKTPOMEXAHUYECKHE TEPEXOIHBIC
npoueccel. Cratnueckass W JHHAMUYECKAs] YCTOMYMBOCTH». (COCTaBIEHUE CXEMBI
3aMEIICHUsl U1l pacyeTa YCTOMYMBOCTHU. Pacuersl CTaTMYECKOM U JUHAMUYECKOM
YCTOMYHUBOCTH B SHEPTOCUCTEMAX.

3.5. TemaTu4ecKuil IJIaH JJadoOpaTOpPHbIX padoT

Paznen 2 «llepexomgHble nmpolecchl MPU CUMMETPUYHBIX  KOPOTKUX
3aMbIKaHUSAX B TpexdaszHbix Lenax». TpexdazHoe KOpOTKOE 3aMblKaHUE B LEMU
CUHXPOHHOM MamuHbl 0e3 jaeMmndepHblx oOMOTOK. OrpejaesieHus YIJIOB CIIBUTOB
OJIC u HampspKeHUH CHHXPOHHBIX TeHeparopoB.  OmpejesieHHe CTaTHYECKHUX
XapaKTePUCTUK HATPY30K AJIEKTPUUECKOHN IETH.

Paznen 4 «llepexonnble mpouecchl NpU HECUMMETPUYHBIX KOPOTKUX
3aMBIKaHUSAX B TpexdaszHbix nensx». OrmnpejeneHne TOKOB W HANPSHKEHUW TMpU
Pa3TUYHBIX HECUMMETPHYHBIX KOPOTKUX 3aMBIKAHHSIX.

Paznen 5 «Pacder TOKOB M HamnpsbKEHUW MPU  Pa3TUYHBIX HECUMMETPUYHBIX
KOpPOTKHX 3amblkaHusix». [Ipumenenne DOBM nnsi pacyera 3JI€KTPOMArHUTHBIX
NEPEXOIHBIX MPOIIECCOB.

3.6. KypcoBas pa6ora

. TpynoemkocTb
Ne mi/mt ConeprkaHue KypcoBOi pabOThI pyA qac ’
1 Tpexdasubie kopoTkue 3ambikaHus. COCTaBICHHE CXEMBI 9
3aMelieHus. Pacuer mapaMeTpoB cXeMbl 3aMeIICHUS
2 Pacder cocTaBISIONIMX TOKOB TPex(a3HOro KOPOTKOTO 9
3aMbIKaHHsI B 33JJaHHBIX TOYKAX CXCMBI.
HecumMerpuuHble KOpOTKUE 3aMbIkaHusl. COCTaBICHHUE CXEM
3 3aMeNIeHUs PSIMOTA, oOpaTHOM u HYJICBOM 9
HOCJIeIOBAaTEIbHOCTEH. PacueT mapaMeTpoB cxeM 3aMeIIeHuUs
Hecummerpuunbie KOPOTKHUE 3aMbIKaHUSI. Pacuer
4 CUMMETPUYHBIX COCTaBIIIOIIMX TOKOB U HAaNpSDKEHUN B 9
3aJITAaHHBIX TOYKAX CXEMBbI
Bcero 36

4. OueHnBaHue pe3yJIbTATOB 00yUYeHUsI

OneHnBaHue pe3yJbTaTOB OOYUYEHHS IO JUCIHMIUIMHE OCYIISCTBIISICTCS B
paMKax TEKYyIIero KOHTPOJS W IPOMEXKYTOYHOH aTTeCTalMH, IPOBOJUMBIX IIO
6amnpHO-peiTuHroBoi cucreme (bPC).

[IIkana olleHKH pe3yJbTaTOB OOYUYEHUS 110 JUCUUILIINHE:



YpoBeHb cHhOpMUPOBAHHOCTH
HHJAUKATOpAa KOMICTCHLIWH

. . Huxe o
Boicokuii | Cpennuit Husknii
3amnaHu- CpeaHero
Koz Koz POBAHHBIE o1 85 510 100/ ot 70 710 84 | 0T 55 710 69 | 0T 0 110 54
KOMIIe- | HHJUKaTOpa pe3ynbTaThl
TEHIIUH | KOMIIETEHIMH | OOy4YEHHs 110 Ilxana oneHnBaHus
VCITUTUTHH HEY/I0B-
JICUHILTIHE YIOBJIET- A
OTJIMYHO XOpOIIIO JIETBOpH-
BOPUTEIBHO
TCIIbHO
3aYTEHO HE 3a4YTEHO
3HaTh:
CXeMbl, YpoBeHb VYpoBenr | Munumain | YpOBEHB
KOHCTPYKTHBHBI | 3HAHUH B 3HaHUU B BHO 3HaHUHN
e ocobeHHoCcTH | 0OBEME, 00beMe, | momycTHM HIDKE
U COOTBETCT | COOTBETCT BIi MUHUMAT
SKCIUTyaTaIllMOH | BYIOIIEM BYIOIIEM YPOBEHS BHBIX
HbIE mporpaMMm | MpoOrpamMm o TpeboBaH
porp porp 3HAHWH, peoe
XapaKTEPUCTHKHU | € e, IMeeT HMeeT Wi,
, TIpaBwJIa MOJTOTOBK MeCTO MECTO UMEIOT
IKCIUTyaTaIuu u, 6e3 HECKOJIbKO MECTO
MHOTO
obopymoBaHusi, | OMHOOK HETPYOBIX HErDYOBIX rpyobIe
COOPYKEHUM 1 ommboK py6 OIIMOKHU
o OmHIO0K
YCTPOMCTB,
TEXHOJIOTUYECKH
X CHCTEM IIexa
(monmpazneneHus
) TOC B
HOpPMaJIbHBIX,
PEMOHTHBIX,
aBapUIHBIX U
nocjaeaBapuitHbI
I1K-4 I1K-4.3 X peKuMax
paboThI B
o0beme
TpeOOBaHUH,
YCTaHOBJICHHBIX
JUIS HadallbHUKA
CMEHBI 11eXa
(moapazneneHus
YMETh:
IIponemon | IIponemon | Ilponemon | Ilpu
PaspacusTh CTp I/II[ OBaH CTp I/IH OBaH CTp I/II[ OBaH epHJCHI/II/I
3Ha4YEHHE pHp pHp pHp P
bl BCE Bl BCE BI CTaHAapT
npogeccuoHab
OCHOBHBIE | OCHOBHBIE | OCHOBHBIE€ | HBIX
HBIX HOPM U
YMEHHS, YMEHHS, YMEHHSI, 3a/a4 He
[IpaBut Ui pEeIIeHbI pEIIeHbI pelIeHBI MIPOJIEMOH
obecrieueHUs
. BCE BCE TUTIOBBIE | CTPUPOBA
HAICKHOUI
AGOTEL OCHOBHBIE | OCHOBHBIE | 3aJauu C HBI
P 3a/1a4d, 3a/1a4u ¢ HErpyObIM | OCHOBHBIE
00opynoBaHUS U
o BBHITIONTHEH | HErpyObIM | U YMEHHSI,
TpeboBaHU
BI BCE u OIUOKaMHU | UMEIOT
OXpaHbl TpyJa
3a/laHusl B | OMHOKaMH | MECTO




TIOJHOM : BBINOJIHEH | IPyObIe
00beMe BBINOJIHEH | BI BCE OIUOKH
bl BCE 3a1aHus,
3aJaHus B | HO HE B
TIOJHOM TIOJHOM
o0beMe, o0beMe
HO
HEKOTOPBI
ec
He0YeTa
MH
BIIAJICTh:
IIponemon | ITpone- Nmeetcs He npo-
CTPMPOBAH | MOHCTPH- | MHHH- JIEMOH-
bl HABBIKH | POBAHBI MaIBHBIA | cTpup
pu 0a3oBbIC Habop OBaHbI Oa-
PELlICHUH | HABBIKH HaBBIKOB | 30ppre
HECTaHJap | IpH ISt HABBIKH
HompoSs | sazan, | crannapmn | craapr | "
OTHCaHHEM : peHICHIN
BBINOJIHE- | BIX 337a4, | BIX 33124,
TEXHOJIOTHICCKN | pyy husn- | BBIMONHE- | BBHITIOJHE- CTanAapT
X HapyMCHAN B | geckpx Hau pus- | HuM Qusu- | o
ONEPaTHBHOM OKCIIEPH- | YECKUX YECKUX 3ajad,
KypHae, MEHTOB, skcmepu- | okcmepu- | BPHIOTHE
TIpUHHMH 1X 06paboT- | MeHToB, | Memrop, | HHT du-
BO3HUKHOBEHHS, | 1o 06paGoT- | 06paboT- | 3MUECKHX
MOCTC/IOBATENBH | ypiren. N _— SKCIIEpH-
OCTH NCUCTBUN | nperanuu | MHTEp- MHTEP- MEHTOB,
OTICPATUBHOTO M | yy pesynp- | mperauuu | npetanuu | 00pabdoT-
PEMOHTHOTO TaToOB 0€3 | UX Pe3ylb- | UX pe3yib- | KA U UH-
HIEpCOHaIIA 1o OomKOOK U | TATOB C TaToB C TepIpera-
UX YCTPAHCHUIO | yenoyeToB | HEKOTOPHI | HEKOTOPBI | ITMH UX
MH MH pe3ynbTa-
HeJoYeTa | Hefo4YeTa | ToB,
MH. MU HMEIOT
MECTO
rpyOsbie
OIHOKU.
OueHouHble  MaTepualbl ISl  TPOBEJICHUS  TEKYIIEro KOHTPOJSd U

MIPOMEXKYTOUYHON arTecTanvu mnpuBeneHsl B llpunoxkeHun Kk padoueil mporpamme

JAUCHUITIINHEBIL.

[TomHBIA KOMITIEKT 3aJlaHWK W MaTepHajoB, HEOOXOAUMBIX JJIS OIICHUBAHUS
pEe3yAbTATOB OOYUEHHUS MO AUCIUIUIMHE, XPAaHUTCS Ha Kadeape pa3padoTuHKa.

5. YueOHO-MeTOoAu4YecKoe U MHPOpMALIMOHHOEe o0ecnieyeHHue TUCHUTLTHHBI



5.1. YueOHO-MeTOAMYECKOE o0ecIeYeHue

5.1.1. OcHoBHas nuTeparypa

1. TlepexoaHble mpolecChl B AJIEKTPOIHEPreTHUECKUX cUcTeMax: yueOHuk / M.
I1. Kproukos, B. A. Crapmmnos, [O. II. I'yces, M. B. [IuparopoB. — Mocksa : HUY
MDBU, 2018. — 396 c. — ISBN 978-5-7046-1948-2. - TekcT: anekTpoHHbIH // JIaHb:
3JIEKTpOHHO-OMOMMoTeuHas cuctema. - URL: https://e.lanbook.com/book/307238.

2. Kproukos, U. TI. KopoTkue 3aMblkaHUsI U BBIOOP AJIEKTPOOOOPYTOBAHMUS:
yueOHoe nocobue s By30B / KptoukoB U. I1. - Mocksa: MU3narensckuit jom MOU,
2017. - ISBN 978-5-383-01191-1. - Tekcrt : snexktponnsiii // DbC «KoHCyabTaHT
CTYACHTa»: [caiiT].- URL.: https://www.studentlibrary.ru/book/ISBN
9785383011911.html.

3. Kprouxos, M. Il. KopoTkue 3amMblkaHHsi U HECUMMETPHUYHBIC PEKUMBI
AIEKTPOYCTAHOBOK: yueOHOoe mocodue it ctyaeHToB By3oB / . I1. Kproukos, B. A.
Crapmunos, 1O. II. I'yceB, M. B. Iluparopos; nox pexa. U. I1. Kproukora. - 2-e uzn. ,
ctep. - Mocksa : MOU, 2021. - ISBN 978-5-383-01449-3. - TekcT : 27eKTpOHHBIH //
9BbC «KoHCYy/IbTaHT CTyJICHTa»: [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785383014493.html.

5.1.2. JlonomHUTEIBHAS TUTEpPATypa

1. KupwiH, A. A. DJEKTpOMAarHUTHbIC TIEPEXOJHBIE MPOIECCHl B
ANEKTPOIHEPTreTUYECKUX cUcTeMax: yueOHoe nmocooue / A. A. Kupunun. - 2-e uzn. -
noc. KapaBaeBo: KI'CXA, 2016. - 40 c. - Tekcr: anmekTpoHHbIN // JIaHb: 3I€KTPOHHO-
oubanoreunas cuctema. - URL: https://e.lanbook.com/book/133720.

2. Cenbko, B. B. HecumMmerpuuHble 3JIEKTPOMAarHUTHBIC TIEPEXOHBIC
IIPOIIECCHI B JIEKTPOIHEPIETHICCKUX cucTeMax: yueOHoe mocodue / B. B. Cenbko -
Camapa: ACU CamI'TVY, 2015. - 54 c. - Tekcr: snexkrponnsiit // JIaHb: 371€KTPOHHO-
oubanoreunas cuctema. - URL: https://e.lanbook.com/book/127587.

5.2. MudopmannonHoe odecnevyeHmne

5.2.1. DneKTpOHHBIEC U UHTEPHET-PECYPCHI
1. Juctranmonnslii kKype «IlepexoaHpie IpoLecchl B 3JIEKTPOIHEPTETUUECKHUX
cuctemMax» Ha oOpazoBarenbHOM miomanke LMS MOODLE
https://Ims.kgeu.ru/course/view.php?id=789

5.2.2. llpodeccuonanpupie 0a3bl gaHHBIX /| HMH(MDOpMaMOHHO-CIIPaBOYHBIC
CUCTEMBI
1. EnnHOE OKHO JocTyma K oOpa3oBatenbHbIM pecypcam http://window.edu.ru/
2. Poccuiickas HanpoHaabHas OudaunoTeka http://nlr.ru/
3. «KoncynpranT mmocy» http://www.consultant.ru/

5.2.3. JIuniecH3MOHHOE ®W  CBOOOJHO  pPacHpOCTpPaHSEMOE  IIPOrPaMMHOC
o0ecrneyeHne QUCIHUIUINHBI


https://www.studentlibrary.ru/book/ISBN
http://nlr.ru/

1. Windows 7 ITpodeccuonansnas (Pro) IToms3oBaTenbekas omnepaiioHHas CUCTEMa,
3A0 «CodrJlaitnTpeina» No2011.25486 ot 28.11.2011 Heuckn. npaso. beccpouno;
2. Bpayzep Chrome Cucrtema mowucka nHpopMmaiuu B cetd MHTEpHET, CBOOOAHAS
munensus Heuckon. paso. beccpouHo;
3. LMS Moodle 1O mnst 3¢ heKTHBHOTO OHJIAHH- B3aUMOJICHCTBUS MPETOIaBaTeNs U
crynenta; CBoboaHas nuien3us Heucki. mpaBo. beccpouHo.

6. MaTepuajbHO-TEXHUYECKOE O0ecriedeHue TUCIMILTHHbI

HaunmenoBanue Bunia

HanmMeHoBaHue yueOHOM

yueOHOH paboThI ayJIUTOPHH, [lepeyeHb HEOOXOAMMOrO OOOPYIOBAHMS U
CHeHNaTN3nPOBAHHOMN TEXHUYECKHUX CPENICTB 00yUEHHS
nabopaTopuu
Jlexuuu YyeOHas ayaAuTopus s Crenuaan3upoBaHHas yueOHas Me0eIb,
MPOBE/ICHHS 3AHATHI TEXHUYECKHE CPE/ICTBA OOYYEeHHsI, CIIyKaliue JJIst
JIEKLIMOHHOr O TUIIA IIPE/ICTABIICHUS y4eOHOM nuH(popManuu
OonpuION  ayauTOpUM  (MYJAbTUMEIUITHBIN
IPOEKTOP, KOMIbIOTEp (HOYTOYK), OSKpaH),
JIEMOHCTpAIIMOHHOE 000pyJIOBaHUE, Y4eOHO-
HaTJISITHBIC TTOCOOUS
[MpakTiueckne |Yuebnas  ayauropus  juid| Cnenpanm3upoBaHHas — ydeOHas — MeOelb,
3aHATUSA POBCACHM 3QHSTHH| TeXHUYECKUE cpencTaa 00yJYeHUs
CEMHUHAPCKOTO THIA, | (MynbTUMEIUIHBIA  MPOEKTOP, KOMIIBIOTEP
TPYIIIOBBIX n I/IHZ[I/IBI/IZ[X‘ (HOYT6YK), 3KpaH) U JIp.
AJIBHBIX KOHCYJIbTalluH,
TEKYIIETO KOHTPOJIS u
MPOMEXYTOYHON aTTeCcTalluu
JlaGoparopHbie |Y4eOHas mabopaTopus Criennaan3upoBaHHOE nabopaTtopHoe
paboThI «OnexrposHepreruka»», I'-212 | oGopymosanue 1o mpoduiio 1a6opaTopum:
Mopnens JIEKTPUYECKOMN CUCTEMBI -
MPOU3BOJICTBO, IIepefayda, pacipeielieHue,

HOTpe6J'IeHI/Ie U Ka4YCCTBO JJICKTPOSHEPIUH,
OJICKTPOMArduTHBIE MU DJJICKTPOMCXaHUYCCKUC
NEPEXOJHBIC IIPOLECChI B
QJICKTPOSHECPICTUUICCKUX CUCTEMAX




KomnrerorepHsrit KJ1acc c| Cnenuann3upoBaHHOE IIpOrpaMMHOE
BbIxozoM B MutepHer b-305a | oGecneuenne 1o mpoQuItio JMCHUILIMHEL

PS CAD, PowerFactory

Crnenuanu3upoBanHas ydeOHas mebens Ha 30
MMOCAJOYHBIX  MECT, 30 KOMIIBIOTEPOB,
TEXHUYECKUE CPE/ICTBA OO0y4eHHUs: (MyJIbTHME-
JTUWHBIA  MPOEKTOP, KOMIIBIOTEp (HOYTOYK),

IKpaH), BUICOKAMEPHI, MIPOTPaMMHOE

obecrnieueHue
CamocTrosTeapHas |KoMITbIOTepHbIH KIace ¢ CrneunanusupoBaHHasi ydeOHas meOenb Ha 30
pabora BbixozoM B Muteprer b-305a | mocamounsix  mect, 30  KOMIBIOTEpOB,

TEXHUYECKUE CPeJCTBa OOydeHHs (MyIbTHMeE-
JUIHBIA TPOEKTOp, KOMIIbIOTEP (HOYTOYK),
JKpaH), BHJICOKaMEPHI, MPOrpaMMHOE
obecrieueHue

Crieunanu3upoBaHHas MeOelb, KOMIIbIOTEpHAs
TEXHHKa C BO3MOXHOCTBIO BbIxoJa B MIHTepHeT
u obecrieuenueM noctymna B OMOC, skpaH,
MYJIbTUMEAUNHBIN TPOEKTOP, TPOTPAMMHOE
obecrieueHue

YuTaanLHEINA 3411
OnoIMoTEKU

7. Oc00eHHOCTH OPTraHU3ANUN 00Pa30BATEJIbHOM AeATEILHOCTH ISl JIMIL €
OrpaHMYEeHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H HHBAJIH/I0B

JIvma ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370poBbsi (OB3) n MHBaNUIbl UIMEIOT
BO3MOXKHOCTh OECIPEISITCTBEHHO TEPEMEIIAThCs M3 OJHOTO y4eOHO-IabopaToOpHOTOo
Kopryca B JpYyroi, MOJHATBCS Ha BCE ATAXKU Y4eOHO-T1a00paTOPHBIX KOPIYCOB,
3aHUMAaThCd B YYE€OHBIX W HMHBIX TIOMEIICHUSX C YY4ETOM OCOOCHHOCTEMH
MCUXO(U3NIECKOTO Pa3BUTHUS U COCTOSTHUS 3/IOPOBDSI.

Hnst o6yuenuss muni ¢ OB3 u MHBaNIKMIOB, MMEIOMIUX HAPYIIECHUS OMOPHO-
JBUTATEIILHOTO anmapara, o0ecredeHbl YCIOBUSI OECTPEnsTCTBEHHOTO IOCTyMa BO
Bce yueOHbIe momenieHus. MiHpopManus o cenuanabHbIX YCIOBUSX, CO3TAHHBIX IS
oOyuarommxcs ¢ OB3 w wHBanmmoB, pa3merieHa Ha caidTe YHUBEPCUTETA
www//kgeu.ru. imeercs BO3MOXXHOCTb OKa3aHHUSI TEXHUYECKOM ITOMOIIM aCCUCTEHTOM,
a TaKXKe yCIIyT CypAONEPEBOTUMKOB U TU(DIOCYPAONIEPEBOTUHKOB.

Jns apantanuu k Bocupusithio unamu ¢ OB3 1 uHBanuaaMu ¢ HapyluI€HHBIM
CIIyXOM CIIPaBOYHOro, y4eOHOro Marepuajia MO JUCLUUIUIMHE O00eCIeYMBaIOTCS
CJIEAYIOIIHNE YCIOBHUS:

- 1151 Ty4dIlled OPUEHTALIMU B AyJIUTOPUU, IPUMEHSIIOTCSI CUTHAJIbI OTOBEILICHHS
0 Hayalie U KOHIIE 3aHSTHS (CIOBO «3BOHOK» MUIIETCS HA JIOCKE);



http://www.kgeu.ru/

- BHUMaHUe CJIa0oCHblamero o0y4Yarollerocsi MPUBIEKAETCS MeJarorom
KECTOM (Ha IUIeUO KJIaJeTCs pyKa, OCYIIECTBIISIETCS HEPE3KOE NOXJIONbIBAHUE);

- pasroBapuBasi C OOy4arIIUMCs, MEAAaroru4eckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKMMH TMPEIIOKCHUSIMHU, OOeCIeunBas BO3MOKHOCTh
YTEHUS 10 Ty0aM.

KoMrieHcanmsi 3aTpyHEHHUN pPEUYEBOTO H HWHTEIUICKTYaJIbHOTO Pa3BUTHS
c1abOCIbIIIANIMX 00yYarOIINXCS TPOBOAUTCS ITyTEM:

- HCTIOJTB30BAHUS CXEM, TMAarpaMM, PUCYHKOB, KOMITBIOTEPHBIX TPE3CHTAIUHN C
TUIEPCCHUTKaMU, KOMMEHTHUPYIOIIMUMHE OTACTbHBIC KOMITOHEHTHI H300payKCHHUS;

- PETYJSIPHOTO TPUMEHEHUs yIpaKHEHWH Ha Tpaduueckoe BBIICICHUC
CYIIECTBEHHBIX NMPU3HAKOB MIPEIMETOB U SBJICHU;

- obecrieueHHsT BO3MOXKHOCTH JJii  OOYy4arollerocsi MOJYYHUTh aJpPECHYIO
KOHCYJIbTALIMIO MO AJIEKTPOHHOM MOYTE 0 Mepe HEOOXOAUMOCTH.

Jlist aganranuu K BocnpusTrio aunamu ¢ OB3 1 nHBanmuaaMu ¢ HapymeHUsIMH
3peHUs CIIPaBOYHOTO, y4eOHOro, POCBETUTEITBCKOTO MaTtepuania,
PEeTYCMOTPEHHOTO0 00pa30BaTeIbHOW MpOrpaMMOlN 1O BBIOPAHHOMY HAIPaBJICHHUIO
MOJICOTOBKH, 00ECTIEYNBAIOTCA CIEAYIONINE YCIOBHUS:

- BeJIeTCs ajanTtanus opUIHaIbHOTO caifTta B ceTu IHTepHeT ¢ yueToM 0COOBIX
noTpeOHOCTEN MHBATUIOB T10 3PEHHI0, 00ECIIEUYNBACTCS HATUIUE KPYIHOIIPU(PTOBON
CIIPABOYHOM MH(GOPMAIIMH O PACTIMCAHUH YUCOHBIX 3aHATHI;

- IeJaTOTUYECKUN pabOTHHUK, €ero cobecelHUK (MPU HEOOXOAUMOCTH),
NPUCYTCTBYIOIIME HA 3aHSATUU, PEJICTABIAIOTCS O0YYAIOIIUMCS, TIPH 3TOM KaxKIbIi
pa3 Ha3bIBaeTCs TOT, K KOMY MeIarornyeckuii paboTHUK oOpalaercs;

- IEUCTBUSA, YKECThI, MEPEMEIICHUSI MEeJarorunueckoro padOTHHKA KOPOTKO U
SICHO KOMMEHTUPYIOTCS;

- meyatHas WHPOPMAIUM TPEAOCTABIsAETCS KpymHbIM 1mpudTom (o 18
MYHKTOB), TOTAJIBHO 03BYYHBAECTCS;

- obecrnieunBaeTcsi HEOOXOUMBII YPOBEHb OCBEIIIEHHOCTH TTOMEIIICHU;

- IPEAOCTABISACTCA BO3MOKHOCTh HCIIOJIb30BaTh KOMITBIOTEPHl BO BpEMSs
3aHATUHN W MPABO 3alUCH 0OBSICHEHNUH HAa TUKTO(OH (TI0 JKeJTaHUI0 00yJarOIIUXCs).

dopma TpOBEOCHUS TEKYIIEM H MNPOMEXKYTOUYHOW aTTECTAlUM  JUIA
oOyuarommxcs ¢ OB3 u MHBaMMIOB Ompenensercs NeaarornieckuM paboTHUKOM B
COOTBETCTBHM ¢ y4eOHbIM riaHoMm. [Ipu HeoOxomammoctu oOydaromemycs ¢ OB3,
WHBAJIUAY C YYETOM WX HHIUBHIYATBHBIX MCUXO(PU3NUECKUX OCOOCHHOCTEHN JaeTcs
BO3MOXHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAIUIO YCTHO, MUCHbMEHHO Ha Oymare,
MMCBMEHHO Ha KOMITbIOTEpE, B JOpME TECTUPOBAHMS M T.II., TNOO TPETOCTABIACTCS
JIOTIOTHUTEIIBHOE BPEMS JISI TIOJTOTOBKH OTBETA.

8. MeToanueckue peKoOMeHAANUM JJIs TMpenoaaBaTesieil Mo OpraHu3alnu
BOCIIMTATEJIbHOM PadoThI C 00y4AOIIMMUCS.

Metoauyeckoe o0ecreueHre mpoiecca BOCIUTAHUS 00yUYarOIINXCs BHICTYIAET
OHUM M3 ONpeAessitomux (aKTOPOB  BBICOKOIO  KadecTBa 0Opa3oBaHMs.
[IpennogaBarens By3a, JAEMOHCTPUPYS BBICOKHM MpodeccuoHanu3M, 3pyAULHIO,
YETKYIO TPAXKIAHCKYIO MO3ULIUI0, CAMOJUCIMIUINHY, TBOPUYECKUN MOJXO0/ B PEIICHUH



npodecCUOHANBHBIX 3aJlady, B XOAe¢ 00pa30BaTEIBLHOTO IMpolecca CHOCOOCTBYET
(OpMHUPOBAHUIO TAPMOHUYHOMN JIMYHOCTH.

[Ipu peanu3zaumu AUCHUIUIMHBI MPENOJAaBATENh MOXET HCIHOJIb30BATh
CJIEIYIOIIME METO/Ibl BOCIIUTATEIbHON PaOOThI:

- MeToabl (OPMHUPOBAHUSL CO3HAHMS JHMYHOCTU (Oecena, AUCHYT, BHYUICHHE,
MHCTPYKTAX, KOHTPOJIb, OOBSICHEHUE, NpPHUMEpP, CaMOKOHTPOJb, paccka3, COBET,
yOexKIeHHEe U JIp.);

- METOJbl OpPTaHM3alMU JESITEIIbHOCTH U (POPMUPOBAHMS OIBITA MOBEACHUS
(3amanue, OOIIECTBEHHOE MHEHUE, I[elarornyeckoe TpeboBaHHe, MOpYUYEHHE,
npuy4YeHHe, CO3/1aHue BOCIIUTHIBAIOIIMX CUTYallUi, TPEHUHT, YIPaXXHEHUE, U Ap.);

- METOJbl MOTHBAIMU JEATEILHOCTH U TOBeJAeHUs (0A00peHHue, MOOUIPEeHHe
COLIMAJIbHOM aKTMBHOCTH, TOpHUIAHUE, CO3JaHUE CUTyallMil ycrexa, Cco3/laHue
CUTYaLUH JJIsl SMOLIMOHATBHO-HPABCTBEHHBIX MEPEKUBAHUM, COPEBHOBaHUE U JIp.)

[Ipu peanuzauuu AUCHUIUIMHBL — IpeNojaBaTeib JIOJDKEH  YYUTHIBATH
CJIEIyIOIINE HAMPaBICHUS BOCIUTATEIbHOMN JESITEIbHOCTH:

I pasxicoanckoe u nampuomuyeckoe socnumanue:

- popMupoBaHre y OOydYaIOUIMXCSl WETOCTHOTO MHPOBO33PEHUS, POCCUICKOMN
UJICHTUYHOCTH, YBaKEHHUS K CBOEH CeMbe, OOIIECTBY, TOCY/IaPCTBY, IPUHSATHIM B CEMbE U
00I1IeCTBE JyXOBHO-HPABCTBEHHBIM M COILIMOKYJIBTYPHBIM IIEHHOCTSIM, K HAIIMOHAJIBHOMY,
KyJbTYPHOMY W HCTOPUYECKOMY HAclienuio, (OPMHUPOBAHUE CTPEMIICHHS K €ro
COXPaHEHUIO U PA3BUTHIO;

- popMupoBaHue y 00y4aromuxcs aKTUBHON TPa)kIaHCKOW MO3UIIMK, OCHOBAHHOM
Ha TPAJUIMOHHBIX KYJIBTYPHBIX, TyXOBHBIX M HPABCTBEHHBIX LIEHHOCTAX POCCHIICKOTO
oOmiecTBa, JJsi TOBBIIIEHUS CHOCOOHOCTM OTBETCTBEHHO pPEAM30BBIBATH CBOM
KOHCTUTYIIMOHHBIE TIPaBa U 0053aHHOCTH;

- pa3BHUTHE MPABOBOM M MOJUTUYECKON KYJIbTYphl 00y4aIONIUXCs, paclIMpeHue
KOHCTPYKTUBHOTO YYacTHsl B TMPUHSATUU PEIICHUW, 3aTParvBaroONIMX WX TpaBa U
MHTEPECHI, B TOM YHCIIE B PAa3IMYHBIX (hopMax caMOOpraHU3alluu, CaMOyIpaBJIeHUs,
OOIIECTBEHHO-3HAYMMOM JIEATEIbHOCTH;

- popmMupoBaHrE€ MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIOUIMX  MPOTHBOCTOSTH  AKCTPEMHU3MY,  KceHodoOuw,
JTUCKPUMHUHAIIMK TI0 COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM, HAIMOHAIBHBIM
IpU3HAKaM, MEXITHHUYECKOM M MEXKOH(EeCcCHOHATbHOM HETepIUMOCTH, JAPYTUM
HETaTHUBHBIM COIMATILHBIM SIBJICHHSIM.

JlyxoeHo-HpascmeeHHoe gocnumanue:

- BOCIIUTAaHWE YYBCTBAa JIOCTOMHCTBA, YECTH W YECTHOCTH, COBECTJIMBOCTH,
YB)XEHHUS K POJIUTENAM, YUUTENSAM, JIOASIM CTapIIEro MOKOJICHUS;

- bopMHUpOBaHME TPUHIMIOB KOJUIGKTUBM3MA M COJHMIAPHOCTH, JAyXa
MUJIOCEpAUST W COCTPAJaHus, NPUBBIYKH 3a00TUTHCA O JIOASX, HAaXOIAIIUXCS B
TPYAHOM KU3HEHHOU CUTYallHH;

- opMupOBaHHE COMHUIAPHOCTH M YYBCTBA COLIMAIBHON OTBETCTBEHHOCTHU IO
OTHOLIEHUIO K JIOJSM C OTPaHUYEHHBIMU BO3MOXXHOCTSMHM 3J10POBbsI, PEOJOJICHUE
IICUXOJIOTUYECKUX OapbepoB MO OTHOLIEHUIO K JIIOJAM C OTrPaHUYECHHBIMU
BO3MOXHOCTSIMU;

- popMHpOBaHME SMOLIMOHAIBLHO HACBHILIEHHOTO W JIyXOBHO BO3BBIIIEHHOTO



OTHOLLUEHUSI K MUPY, CLIOCOOHOCTH M YMEHHUs NepeaaBaTh APYIMM CBOM 3CTETUYECKHUN
OTIBIT.

Kynomypno-npoceemumenvckoe 6ochumanue:

- opMupOBaHKE FCTETUYECKON KapTUHBI MUPA;

- hopMupoBaHNEe yBa)KEHUS K KYJIBTYPHBIM IICHHOCTSIM POJHOTO TOpOAa, Kpas,
CTpaHbl;

- MOBBIIIICHHE MTO3HABATEIPHON aKTUBHOCTH OOYJarOIINXCS.

Hayuno-obpaszosamenvroe socnumanue:

- hopmupoBaHHEe y 00yUYaIONINXCS HAYYHOTO MHUPOBO33PEHHUS;

- hopMHpOBaHKUE YMEHHS TOTYYaTh 3HAHHMS,

- hopMHupoOBaHNE HABHIKOB aHalW3a W CHHTE3a WHPOpPMAIMU, B TOM YHCIE B
npodeccuoHaIbHOM 001acTH.
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Ipunoscenue k pabouetl
npozpamme OUCYUNnIuHbl

®denepajibHOE rocyIapcTBeHHOE OI01KeTHOE 00pa3oBaTeIbHOe
yupe:kaeHue BbIcIIero 06pa3oBaHus
«KA3AHCKHUM IT'OCYJIAPCTBEHHBINA DHEPTETUYECKA YHUBEPCUTET»
(®I'bOY BO «KI'Y»)

@ MUHHUCTEPCTBO HAVKH U BBICIIIEI'O OBPA30BAHUSI POCCUICKOI ®EJIEPALIIN

KI'd2Y

OLHEHOYHBIE MATEPUAJIBI
10 AMCHUILINHE

b1.B./12.02.08.02 TlepexoaHbie TPOIECCHI B 3JIEKTPOIHEPTETUUECKUX CUCTEMAX
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OneHoYHBIE MaTepHaibl MO AUCHUIUIMHE, NMPEIHA3HAYCHHBI JI1 OLCHUBAHUS
pe3yAbTaTOB O0YyUEHHS HA COOTBETCTBHE UHAMKATOPAM JOCTHXKEHUS KOMIIETEHIIUM.

OueHuBaHuEe pe3yJbTaTOB OOY4YEHUS MO JUCHMIUIMHE OCYIIECTBISCTCS B
pamkax Tekymiero koHTpoJisa (TK) u nmpoMexxyTodHOM aTTecTaluu, MPOBOJUMBIX IO
6abHO-peiiTunroBoit cucreme (bPC).

1.TexHosioruyeckasi Kapra
Cemectp 1

PeliTuHroBeIe TOKa3aTeIN

HaumenoBanue paznena

DopMBbI U BU]T
KOHTPOJIS
| TeKyIIHii KOHTPOITH
JlomoJIHUTETbHBIE
oamnel k TK1
Il Texyminii KOHTPOJIb
JlomoJIHUTETbHBIE
oamabl kK TK2
Il Tekymuii KOHTPOIB
JlomoTHUTETbHBIE
oamnel k TK3
Htoro
[TpomexyTounas
aTTecTanus

Paznen 1. «O0mmue cBeeHus o TK1
nepexoHbIX Mpoieccax B
3JIEKTPHYECKUX CHCTeMAX.
Oo0mue ykazanus K
BBINIOJIHEHHMIO PACYETOB 10- | 10-15

10 | 0-5
NepexoaHbIX NMPOoLecCoB» 15

Paznen 2. «Ilepexoaunbie
Npouecchl NPU CHMMETPHUYHBIX
KOPOTKHX 3aMbIKAHUAX B
Tpex¢a3HbIX Hensax»

Tect 5
OtyeTt no nabopaTopHOH padoTe
(OJIP)

Paznen 3. «Ilepexoanbie TK2
NMpouecchl B CAHXPOHHOM

MAalllHe NP TPex(asHbIX

KOPOTKHX 3aMbIKAHUAX» 15- | 15-20

20

Pa3nen 4. «IlepexoaHbie 15 | 0-5
npoueccsl Npu
HECHMMETPHYHBIX KOPOTKHUX
3aMBIKAHUAX B Tpexda3HbIX
Hensx»

Tecr 10
Otuer no nabopatopHoit paboTte
(OJIP)

Pa3nen 5. «PacyeT TOKOB H TK3
HANpsi’KeHU i MPH Pa3TUIHBIX 15 15-
HeCHMMETPHYHBIX KOPOTKHX 0-5 15-20

20

3aMBIKAHUAX>»

Ortuer no nabopatopHoit paboTe 5




(OJIP)

Pa3nen 6.
«JJIeKTPpOMeXaHHYeCKHne

nepexoaHbie Mpouecchl.

CraTtnyeckas u AHMHaAMHU4YeCKasd

YCTOHYHBOCTH»
Tect 10
IIpomesxyTouHasi aTrecTanus oM
0-45
(3x3amen)
B =
MUCbMEHHOH opMe 1o 0-45

oneram

2. OueHOYHbIE MaTePHAIHI TEKYLEr0 KOHTPOJISA ¥ MPOMEKYTOYHOM aTTecTaluu

IIxana OICHKH PC3YJIbTATOB 06y‘1€HI/ISI 10 JTMCHOUITIINHC:

YpoBeHb chopMUPOBAaHHOCTU

HHJIWKATOpa KOMICTCHIWH

JJIs1 Ha4YaJIbHHUKA

o . Hixe o
Boicokuit | Cpengnuit Husknii
3amnaHu- CpeHEro
Koz Koz POBAHHBIE |7 85 510 100| 0T 70 710 84 | 0T 55 110 69| 0T 0 110 54
KOMITe- | HMHJIUKaTOpa Pe3YIIbTAThI
TEHLUH | KOMIIETEHIINHI 00yueHus 1o Illxana oneHnBaHUs
HCIUTIMHE HEY/I0B-
Auch YIOBJIET- YA
OTJINYHO XOpOIIO JIETBOPH-
BOPHUTEIBHO
TCIBHO
3a4TEHO HE 3a4TEHO
3HATh:
CXEMHI, YpoBeHb VYpoBerb | Munumain | YpOBEHb
KOHCTPYKTHBHBI | 3HAaHUU B 3HaAHUU B BHO 3HAHUU
€ ocoOeHHOCTH | 00BEME, obbeme, | momyctuM HIKE
n COOTBETCT | COOTBETCT BIii MHHHMAaJ
AKCIUTyaTallMOH | BYIOIIEM BYIOIIIEM YPOBEHb BHBIX
HBIE IporpaMM | HIporpaMm o TpeOOBaH
porp porp 3HAHUM, peoc
XapaKTEPUCTHKHU | € €, IMEeeT HIMeeT Wi,
, IpaBHJIa IIOJITOTOBK MECTO MECTO HMEIOT
JKCIUTyaTaIluu u, 0e3 HECKOJIBKO MECTO
MHOTO
obopynoBaHus, | omIOOK HETPYOBIX - rpyobIe
COOPYKCHHH U 91115 ( ) 3 py OIIHUOKU
o OIINOOK
YCTPOWCTB,
IIK-4 I1K-4.3 TEXHOJIOTUYECKHU
X CHCTEM IIeXa
(moapazneneHus
) TOCB
HOpPMaJbHBIX,
PEMOHTHBIX,
aBapUMHBIX U
[I0CJI€aBapUIHBI
X pexuMax
paboThI B
o0BeMe
TpeOOBaHUH,
YCTaHOBIIEHHBIX




CMCHBHI II€Xa

(monpazneneHus
);
YMETh:
IIponemon | IIponemon | Ilpomemon | Ilpu
CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUH
Bl BCE Bl BCE bl CTaHJapT
OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | HBIX
YMEHUS, YMEHUS, YMCHHS, 3a71a49 HE
peIICHEI perieHbl pelieHbl MIPOJIEMOH
Pa3bICHITH BCE BCE THUTIOBBIC CTPUpPOBA
3HAYCHUE OCHOBHBIC | OCHOBHBIE | 33/1aUH C HBI
npodecCHoHallb | 3aJa4Hu, 3a7a9M C HErpyObIM | OCHOBHBIE
HBIX HOPM U BBITIOJTHEH | HETPYOBIM | U YMEHUS,
TIpaBUI IS Bl BCE u OIIMOKAMH | IMEIOT
oOecrieueHust 3a7aHUs B | OIIMOKaMu | , MECTO
HaJIC)KHOUN MTOJTHOM : BBITIOJIHEH | TpyObIe
paboThl o0beme BBITIOJTHEH | BI BCE OIINOKHU
000pyI0BaHUS U Bl BCE 3a/IaHus,
TpeboBaHUM 3aJlaHds B | HO HE B
OXpaHbI Tpya MTOJTHOM ITOJTHOM
o0BeMe, o0BeMe
HO
HEKOTOPBI
ec
HeJo4deTa
MU
BJIQJICTh:
[Iponemon | IIpone- Nwmeercs | He npo-
CTPUPOBAH | MOHCTPU- | MUHH- JIEMOH-
bl HABBIKK | POBaHbI MaJbHBIA | cTpup
npu 0a3oBbIC Habop OBaHbI Oa-
pelllcHUHM | HaBBIKU HaBBIKOB 30BLIE
HECTAaHAAp | MpHU INIE: HABBIKH
HOI[pO6HBIM THBIX PCIICHNN PCILICHNUA npu
OIMMCAHNEM 3aj7ad4, CTAHJAPTH | CTAHIAPTH | noyopyy
TEeXHOJIOTUYeCcKHu | BBIIIOJIHC- bIX 3aJa4, bIX 3aJ4a4, CTaHxapT
X HapymeHI/H‘/'I B HHUHN (1)I/I3I/I' BBIIIOJIHEC- BBIIIOJIHEC- HBIX
OTEPaTHBHOM YECKUX HUU pu3u- | HUS PU3H- sanaq
KypHare, SKCIEpPU- | YECKUX YECKHUX :
[IPUYUH UX MCHTOB, OKCIICpHU- OKCIICpHU- BBINOJIHE
BO3HUKHOBeHHs, | 00paboT- | MEHTOB, MEHTOB, nust Qu-
nocienoBarenpy | KA U o6paboT- | obpabor- | SHICCKHX
OCTH JeUCTBMI | UHTEP- Kd Kd JsKclepu-
OIepaTMBHOTO ¥ | IPETalluu | UHTEp- HHTED- MCHTOB,
PEMOHTHOTO HUX pe3yib- | IpeTaluu | OpeTaluu 00paboT-
nepcoHana o TaToB 0O€3 HUX pe3ynb- | UX pe3ynb- | KM U MH-
X YCTPaHEHUIO OIIMOOK U | TaTOB C TaToOB C TepIpeTa-
HEJIOUYETOB | HEKOTOPBI | HEKOTOPHI | ITUU UX
MU MU pe3ynbTa-
HEJ0YETa | HEJOYETA | TOB,
MH. MH AMEIOT
MECTO

rpyOsbie




| | | | | | | ommGrn. |

OrneHka «OTJMYHO» BBICTABISICTCS 3a BBIMOJTHCHUE KOHMPOJIbHLIX padbom u
mecmoguvlx 3a0anull 8 cemecmpe 6e3 owuUboK U Hedo4emos, 21y00Koe NOHUMAHUe U
VMeHUe NpuUMeHsms Guaudeckue 3aKOHbl 01 peuleHus 3a0ay meopemuieckoeo,
IKCNEPUMEHMATIbHO20 U NPUKIAOHO020 Xapakmepa, NOJHble U COO0epiIcameibHble
omeemvl Ha 8ONPOCHL burema (meopemuyeckoe u npakmuyeckoe 3a0anue);

OreHKa «XOPOII0» BBICTABIISACTCS 33 BBIMOJTHCHUE KOHMPOAbHLIX pabom u
mecmosviX 3A0aHUll 8 ceMecmpe ¢ MUHUMAIbHLIMU OWUOKAMU U Hedouemamu,
NOHUMAHUEe U YMeHUe NPUMEHAMb @uauueckue 3aKoHbl OJisl peuleHus 3a0ay
meopemudecko2o, SKCHePpUMEHMANbHO20 U NPUKIAOHO20 Xapakmepad, 00CMAamo4yHO
NOJIHbIEe U COOepICameibHble Omeenmvl HAd 8ONPOChl Oulema (meopemuueckoe uiu
npaxkmuyeckoe 3a0anue);

OneHka  «yJI0BJIETBOPHUTEILHO» BBICTABIISIETCS  3a  BBIINOJIHEHHE
KOHMPOJIbHBIX pabom u mecmosuvlx 3a0aHUll 8 cemecmpe ¢ OOIbUUM KOJIUYECEOM
OWUOOK U HeOoYemos, MUHUMATbHBIL HAOOP HABLIKOE GbINOJIHEHUS (DU3UYECKUX
IKCNEPUMEHMO8, 00pAbOMKU U UHMEPNPemayul ux pe3yibmamos.

OrneHKa «HEYTOBJIETBOPHUTENbHO» BBICTABISCTCS 3a Claboe U HenoaHoe
BBITIOJTHEHUE KOHMPOJIbHBIX pabom 6 cemecmpe U OMCYMCMEUe MUHUMATLHBIX
HABBIKOB BbINOJIHEHUSL (PUBUYECKUX IKCNEePUMEHMO8, 00pabOmKY U UHmMepnpemayuu
UX pe3yibmamos.

3. IlepeyeHb O1LIEHOYHBIX CPEICTB
Kparkass xapakTepuCTHUKa OLIEHOYHBIX CPEJCTB, UCIOJIB3YEMBIX MPH TEKYLIEM
KOHTpPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUYHOM aTTecTalii O0O0ydYaromierocs Io

JTACIUILINHE
HaunmenoBanue
Onucanue OLEeHOYHOTO
OLIGHOYHOI'O Kparkas xapakTepucTuka OLEHOYHOTO CPEJICTBa cpencTBa
cpeAcTBa P
Cucrema CTaHJAPTU3UPOBAHHBIX 3aJlaHuH,
KommuiekT TecToBbIX
Tecr (Tect) HO3BOJISIOIAs aBTOMAaTU3UPOBAThH IPOUCAYDY | .o o i
U3MEPEHUs YPOBHS 3HAHUH U YMEHUHN 00yJarolerocs
ITepeuens 3aganuii u
o BOIPOCOB JJIst
Oruer no Boimonnenne  nabopatopHoil  paboThl, 00paboTka 3aH.IEITBI s
nabopaTopHOM pe3ynbTaToB  sKcrnepuMenta. OdopmieHue  oTuera, 1a60DATODHOMN
padote (OJIP) 3aIIMTa pe3ysbTaToB Ja00opaTopHOi paboTHI MO OTYETY parop

paboThI, epeyeHb
TpeOOBaHUN K OTUETY

KoHeuHbli IpoIyKT, OJy4aeMblil B pe3yJibTaTe MIaHu-
[POBaHUS U BBITIOJIHEHUS! KOMIUIEKCA y4eOHBIX U UCCIIE0-
KypcoBaspaboTa BaTenbckux 3aanuil. [lo3Bosser oleHuTs yMeHHs 00yya-
(KP) FOLLIUXCS CAMOCTOSITENBHO KOHCTPYHPOBAaTh CBOU 3HAHUS
B IIPOLIECCE PEIIeHNUs MPAKTHUYECKUX 3aa4 U mpoOliem,
OpUEHTUPOBATHCSI B UHPOPMALIMOHHOM ITPOCTPAHCTBE U

Tembl UHOUBH-
JyaJIbHBIX
pabot




YpOBEHb C(HOPMUPOBAHHOCTH AHATUTUYECKUX, UCCIICH0-
BATEJIbCKUX HaBBIKOB, HABBIKOB IIPAKTUYECKOIO U TBOP-
YECKOTO MbIIUIEHUS. MOXKET BBINIOJIHATHCS B UHIAUBUY-
QIIBHOM HOPSAJIKE WK TPYIION 00yJyaromuxcs

OueHouHble Marepualbl, BBIHECEHHbIE HA OSK3aMEH,
COCTOSIT M3 DJK3aMEHAlMOHHbIX  OuineroB ¢ | [lepeuenp

OK3amMeH TEOPETUYECKUMHU BOIIPOCAMH " 3aJaHUSAMU | TCOPETUYECKHUX
IIPAKTHYECKOT0 XapaKTepa Ul IPOBEPKH IIPAKTUYECKUX | BOIIPOCOB
YMCHHH.

4. IlepeyeHb KOHTPOJBHBIX 3aJaHUH MJIM HMHbIE MaTePHAJbI,
Heo0XoauMBbIe VISl OUECHKH 3HAHUM, YMEHUIl W HABBIKOB, XapaKTepPH3YyKUIUX
Tanbl (POPMHUPOBAHUS KOMIICTEHIIMA B IIpOLecce OCBOCHHS TUCIUIINHBI
[IpoBepsemas xomnereHuus: [Iposepsiemas komnerenuus: [1K-4

Ilpumep 3a0anus
s rekymero koutpoas TK1:

Tecr
Bonpoc Bapuanmur omeema

Tok K3 B wmenm ¢ | ANEpHOJAMYECKYIO H SKCIIOHEHIIMAIBHYIO COCTABJISIOIINE.
WHIYKTUBHOCTBIO u | [leppoguueckue COCTaBJISIFONIME OTMHAPHOM M IBOMHON 4aCTOTHI.
AKTUBHBIM COMPOTHUBJICHUEM | [IeproInyecKyro U anepruoHYECKYI0 COCTaBIISIIOIINE
COJICPKMUT:
V napubiit TOK K3 | I[lonnepuona nocne Bo3HuKHOBeHU K3.
JIOCTUTACTCS 0,01 c mocne Bo3HukHOBeHUS K3
MPUOIM3UTEITHHO Yepe3: 0,001 ¢ mocne Bo3aukHOBeHMs K3.
Jlnst MeTo1a TUITOBBIX CocraBiieHHE CXEMBI 3aMELIEHNUs, B KOTOPYIO HCTOYHUKHU
KPUBBIX IIPY HAJIMYUU B BBOJIATCS CBOMMM cBepxnepexoqHbiMu JJIC 1 conpoTUBIECHUAMHU
CXEMe€ TOJIbKO HCTOYHUKOB [Tpeo6pa3oBanue cXxeMbl 3aMEIICHUS C LEJIbI0 HAX0XKACHUS
KOHEYHON MOIIHOCTHU Pe3yIbTUPYIOLIETO CONPOTUBIEHUSI OTHOCUTENBHO MecTa K3
BBIOpATh NPABUIILHYIO [Tpeo6pa3oBanue cxeMbl 3aMEIICHUS C BBIICTICHUEM JIBYX TPYIII
oCJICAOBATCIILHOCTD HCTOYHHKOB C II€JIbI0 HAXO0XKJICHUS PE3yIbTHPYIOIICTO
JICHCTBUI: COIPOTHUBIIEHUsI OTHOCUTENIBHO MecTa K3

OTt4et no sadoparopHoii padore (OJIP)

VYkazanus o opopMIICHHIO OTYETa K Ja00opaTopHOM padoTe.

Otuer odopmisieTcs KaXKIbIM CTYJACHTOM WHAMBUIYAIbHO U JIOJDKEH
coliepKaTh: HOMEp W Ha3BaHWE PadOTHI, 11eJh Pa0OTHI, ATy BHITIOJHEHHUS, KPATKOE
OmnHUCcaHue TEOPUM  HM3y4aeMOI0  BOIPOCA, OCHOBHBIE  XapaKTEPUCTUKHU
M3MEPUTENBHBIX MPUOOPOB, 3alUCU PE3YJIbTATOB MPAMBIX U3MEPEHUN U PacueTOB
KOCBEHHBIX HW3MEpPCHHH, OPOpPMIICHHBIE B BHJEC TAOMUIBI, TpauKH MOTYyYECHHBIX
3aBUCUMOCTEH (ecnmu  TpeOyroTCs), 3amucCh BBIYUCICHUW, MNPUBOJAIIUX K
OKOHYATEJILHOMY pe3yJbTaTy, pacueT OIMHOOK W3MEpPEHU W OKOHYATEIbHBIN
pe3yabTaT C yKa3aHUEM OLIUOKU U3MEPEHUSI, BHIBOJIbI.

Bce rpadguku goiKHBI OBITH BBIMIOJIHEHBI HAa MIJUIUMETpoBOM Oymare. Ilpu
pacueTax He0OOXOAMMO UCIOJIb30BaTh eAUHUIIBI cucTeMbl CH.




K kaxnoit maGopatopHoi paboTe COAEPKUTCS IMEPEUEHb BOIMPOCOB ISl 3AIUTHI

1ab0paTopHOM pabOTHI.

Hpumep:

JlaGopatopHas

padora HWCCIIEJOBAHUE CHUMMETPUYHbIX

KOPOTKUX 3AMBIKAHUM B DJIEKTPUUECKON CUCTEME

KoHTpoJibHBIE BONIPOCHI:

1. TlpuunHBl BO3HUKHOBEHUS, TMOCJIEACTBUSA, Ha3HaueHUE pacueToB K3, ocHOBHBIE

JOMYIIEHUS ?

2. Yto Takoe ycraHoBuBIeics pexum K37

3. KakoBsl ocobennoctu tpexdasznoro K3 Ha BbiBosiax reneparopa 6e3 APB?
4. KakoBbl ocobenHoctu tpexdaznoro K3 Ha BeiBogax reHeparopa ¢ APB?
5. Uto Takoe cucreMa OTHOCHTENBHBIX €IUHUIL?

6. Kakue cocrapnstoniyie npucyTcTBYIOT pu Tpexdaznom K3.

Ilpumep 3a0anus

Js rekymero koutpoas TK2:

Tect

Bonpoc Bapuanmur omeema
Hawanom cxembl HyneBo# | 00bequHEHBI CBOOO HBIE KOHIIBI BCEX T€HEPUPYIOIINX U
ITOCJIEI0BATEIBHOCTH Harpy304HbIX BeTBeH

CUMTAETCS TOUKA, B KOTOPOM:

BO3HHUKJIA paccMaTprBaeMasi HECUMMETPHSI

O6’b€):[I/IHeHBI BCTBU C HYJICBBIM INOTCHIMAJIOM

Cxema oOpaTHOM
MOCIIEIOBATEITLHOCTH
SIBIISICTCSL:

0OBIYHOM CXEMOH, KOTOPYIO COCTABJISIFOT JJIs pacyeTa JItoooro
CUMMETPUYHOTO Tpex(ha3HOTO peKUMa WU TIpoliecca,
TeHepaTOphl M HArPY3KH BBEICHBI B HEE COOTBETCTBYIOIIMMHU
peaktuBHOCTAMH U D/IC, a ocTalIbHBIE JIEMEHTHI - HEU3MEHHBIMU
COTIPOTUBIICHUSIMHU

OOBIYHOM CXEMOM, KOTOPYIO COCTABJISIFOT JIJIsl pacyera Jrb0ro
CUMMETPUYHOTO TpeXx(a3HOro pekuMa WU Ipolecca,
reHepaTophl U HArPy3KH BBEJCHBI B HEE COOTBETCTBYIOIIUMU
peaktuBHOCTIMU U DJ{C, paBHBIMU HYIIO, & OCTAJIbHBIE 3JIEMEHTHI
- HEU3MEHHBIMU CONPOTUBICHUSIMHU

CX@MOﬁ, KOTOpada B 3HAYUTEIILHOU MCPEC OIIPCACIIACTCA
COCIMHCHHUEM 00OMOTOK Y4aCTBYHOIIUX TpaHC(i)OpMaTOPOB u
IMPpOYHrX 3JICMCHTOB

HJ'ISI MCTOJa THUIIOBBIX
KPHUBLIX IIpHM HaJIW4YUM B

CocTraBiIeHHE CXEMBI 3aMCHICHUS, B KOTOPYHO HCTOYHUKHU
BBOJIATCS CBOUMMHU CBCPXIICPCXOIHBIMU BILC H COIIPOTHUBIICHUAMU

CXCMC TOJBKO HCTOYHHKOB

Hpeo6pa3013aHI/Ie CXCMBI 3aMCIICHUA C OCIABIO HAXOXIACHU A
PE3YIBTHPYIOLICTO COIIPOTUBJICHUA OTHOCUTCIILHO MECTA K3

KOHEUYHOM MOIIIHOCTH
BBIOpaTh MIPaBUJIBHYIO
MOCNIEI0BATEeILHOCTD
JICUCTBUIL.

Hpeo6pa30BaHI/Ie CXCEMbI 3aMCIICHHUSA C BBIACICHUCM JIBYX I'PYIIII
HNCTOYHHKOB C ICJIBIO HAXOKIACHUA PE3YIIbTUPYIOIICTO
COIIPOTUBJICHUA OTHOCHUTCIIbHO MECTa K3

OTt4eT mo adoparopHoii padore (OJIP)

VYkazanus o opopMIICHHIO OTYETa K JJa0opaTopHOM pabdoTe.

Otyer odopmisieTcss KaXIbIM CTYACHTOM HWHAWUBHUIYAJbHO U JIOJKEH
co/iepKaTh: HOMEp U Ha3BaHUE PalbOThI, 11eJib PadOThI, ATy BBIMOJHEHUS, KPATKOE
ONMCaHUE TEOPUH  HM3Y4a€MOr0  BOIPOCAa, OCHOBHBIE  XapaKTEPUCTUKU
U3MEPUTENBHBIX MPUOOPOB, 3alUCU PE3YJIbTATOB MPSAMBIX U3MEPEHUN U PacueTOB



KOCBEHHBIX H3MEpPEHHH, O(pOpMIIEHHBIE B BUJE TAOMUIBI, T'paUKU MOTYyYEHHBIX
3aBUCUMOCTEH (ecnmu  TpeOyroTCs), 3amucCh BBIYUCICHUN, MNPUBOJAIIUX K
OKOHYATEJIbHOMY pe3yJbTaTy, pacyeT OIIMOOK HM3MEpPEHUH U OKOHYATEJIbHbIN
PE3yNIbTAT C YKA3aHUEM OLIMOKHU U3MEPEHMS, BBIBOJIBI.

Bce rpaduku nomKHBI OBITH BBINOJIHEHB Ha MUIMMeTpoBod Oymare. [lpu
pacuerax HeoOX0IUMO UCIOJIb30BaTh eAUHUIIBI cucTeMbl CH.
K kaxmoit maGopatopHoit paboTe COAEPKUTCS IMEpPEeUeHb BOIMPOCOB IS 3aIUTHI
1ab0paTopHOM pabOTHI.

Ipumep: Jlabopatopnas pabora WCCIIEJOBAHUE HECHUMMETPUYHBIX
KOPOTKMX 3AMBIKAHUI B DJIEKTPUYECKOU CUCTEME

KoHTpoJibHBIE BONIPOCHI:

1) YUto Takoe HecummeTpruuHoe K37?

2) Uto Takoe MpojoIbHAs U TIONEPEYHAs HECUMMETPUS ?

3) Uto Takoe CUMMETPUYHBIC COCTABIISIONINEC?

4) Kakue Buibl HecummerpuuHoro K3 moxere Ha3Bath?

5) Jlsst uero HEOOXOAMMBI pacueThl HECUMMETPUYHbIX K3?

6) Kax BinsieT mapaMeTpbl CeTH Ha BEIMYMHY TOKOB K37

Ilpumep 3a0anus

Has texkymero kourpossi TK3:

Tect
Bonpoc Bapuanmer omeema
VY napusbrit K03 dHITIEeHT k= E%
paccuuThIBaeTCA 1o 5o
dopwyre: k,=1-eT
0.01
k,=1+e T
[Tocrossnnas Bpemenu T (c) T — E
Uenu ¢ MHAYKTUBHOCTHhIO L R
(TH) u AKTHBHBIM _R
conpotuBienueM R (Owm) L
OTIpeIesAeTCs KaK: T'=RL
. Jlnst ciryuast onHodasuoro K3 Ax™ =y, m™ =3
BBIOpATH JIOTIOJTHUTEILHOE
COIIPOTUBJICHUE U 3HAYECHUE Axim) = Xop + xuzimin} =3
koa(duuuenta mM:
Axlm — XoxXox .m™ =3 1 X2xXox _
Xag + Xoz "Jl (%25 + %gz)*

OTtuer no 1adoparopuoii padore (OJIP)

VYkazanus no opopMIICHHUIO OTYETa K JJa00paTOpHOM padoTe.
Otuer odopmiseTcss KaXAbIM CTYJACHTOM WHAUBUAYAIBHO U  JOJDKEH
COJIepKaTh:




HOMEpP M Ha3BaHUE paboOThl, Ledb padOTHI, ATy BBINOJHEHHUS, KPAaTKOE OMHCAHUE
TEOPUU HM3Y4aeMOrO0 BOIPOCA, OCHOBHBIE XapaKTEPUCTUKH HU3MEPUTEIbHBIX
npuOOpOB, 3alUCH PE3YyJbTATOB MNPSAMBIX HM3MEPEHUH U PACUETOB KOCBEHHBIX
M3MEpPEeHU, OoQOpMIIEHHBIE B BUJE TAOIUIIbI, Tpa(UKU MOITYYEHHBIX 3aBUCHUMOCTEN
(ecniu  TpeOyroTCs), 3amUCh BBIYUCICHUM, MNPUBOASIIMX K OKOHYATEIbHOMY
pe3ynbTaty, pacuer OomHOOK U3MEPEHUN U OKOHYATENIbHBIA PEe3yNbTaT C yKa3aHUEM
OLLIMOKHU U3MEPEHMS], BBIBOIBI.

Bcee rpaduku noiKHBI OBITH BBIMOJIHEHB HA MHJLTUMETpoBOM Oymare. [lpu
pacuerax HeoOX0IUMO UCIOJIb30BaTh eAUHUIIBI cucTeMbl CH.
K xaxpgoii naGoparopHoil paboTe COAEPKUTCA MEepeyeHb BOMPOCOB JI 3aLIUTHI
1ab0paTopHOM pabOTHI.

Ipumep: Jla6oparopHas pa6ora NCCJIEJJOBAHUE TOKOB 1 HAIIPSOKEHUI
[TPU HECUMMETPUYHbBIX KOPOTKHUX 3AMbBIKAHUAX B
DJIEKTPUYECKON CUCTEME

KoHnTpoibHbIE BONIPOCHI:

1. Yro cxema 3aMeNIeHUs MTPSIMOM MTOCIIEIOBATEITLHOCTH ?

2. Uto cxema 3aMelieHus: 00paTHOM MOCIeI0BaTeIbHOCTH

3. Uto cxema 3aMeNIeHUs HyJIEBOU MOCIIEIOBATEILHOCTH.

4. B xakux ciydasx TOKOB HYJICBOH IMOCIIEIOBATEILHOCTH HE OYIyT IUPKYIUPOBATH
B cXeMax?

IIpome:xyTounas arrectauuss OM:
Bonpocsbl k 3k3aMeHy

1. IlpyurHa BO3HHMKHOBEHHMSI, MOCJIEACTBUS, HazHaueHUe pacueroB K3, OoCHOBHbIE
JOMYILIECHHUS

2. CucTteMa OTHOCUTENBHBIX €IMHUI]

3. IlpuBeneHue napaMeTpoB CXEMBI K OJJHOM CTYNEHU HAIPSKEHUS

4. Tlepexoaublit iporiecc B Tpéxha3HoM 1eNH, MUTAeMO OT UCTOYHHKA 0ECKOHEYHOM
MOIIHOCTH

5. [IpeoGpazoBanue cxem 3aMelieHus

6. DKBUBAJIECHTHAs IOCTOSHHASI BPEMEHU

7. YcranoBuBuiicsa pexum K3

8. BusiHue 1 y4eT Harpy3Ku B YCTAaHOBUBIIEMCS PEXKUME

9. Pacuer Ha4aIbHOTO CBEPXIIEPEXOAHOTO U YIAPHOTO TOKA

10. Yuer nBuraresneil 1 Harpy30K B Ha4aJbHbII MOMEHT BPEMEHHU

11. Tpexdaznoe K3 Ha BeiBogax reneparopa 6e3 APB

12. Tpexdasznoe K3 na BeiBogax reneparopa ¢ APB

13. YpaBHeHHE nTEpeX0HOTO NPOLECCa CHHXPOHHON MaIlIMHbI

14. HezaBucumas cucrema Bo30yxaenus CI

15. Cucrema camoBo30yxaenust CI'

16. becmietounas cuctema Bo30yxnenust CI°

17. CucteMa aBTOMaTH4ECKOI0 peryinpoBanust Bo30yxaenus CI

18. I"'anieHne MarHUTHOTO MOJII CHHXPOHHBIX MallllH



19. TpanchopmaTopbl U aBTOTpPaHCHOPMATOPHI: CXEMBbI 3aMEIICHUS U MapameTpbl
pu pacuere TokoB K3

20. JInHnu snekTpornepenay: CXeMbl 3aMEILIEHUS, TapaMeTPhI

21. Harpy3ka: cxema 3aMelieHus1, U apaMeTpsl npu pacuere TokoB K3

22. MeTtoa CHMMETPUYHBIX COCTaBIISIIOIINX

23. CUHXpOHHBIE MAIIMHBI: TapaMeTpbl 00PaTHOMN U HYJIEBOI MOCIEA0BATEIbHOCTH
24. TpanchopmaTopsl U aBTOTpaHC(HOPMATOPBI: apaMeTpbl 0OpaTHOM U HYJEBOU
MOCJIEIOBATENBHOCTH

25. Boznymsble W KaOenbHblE JMHUU: TapaMeTpbl OOpaTHOW W  HYJIEBOU
NOCIIEI0BATEIbHOCTH

26.  ACHHXpOHHBIE  JBUTaTeNW:  MapaMeTpbl  OOpaTHOM W HYJIEBOWU
NOCIIEI0BATEIbHOCTH

27. CxeMbl 3aMelIeHus IPSMOii, 00paTHOM U HYJIEBOI MOCIEA0BATEIbHOCTH

28. Onnodasznoe K3

29. Iyxdaznoe K3

30. Isyxdaznoe K3 Ha 3emitro

31. Aaroput™ pacuera HeCUMMETPUYHOro Toka K3

32. KoMIUIEKCHBIE CXEMbI 3aMEIICHUS

33. CpaBuaenue TokoB K3

34. OOpbIB 0/1HOI (a3l

35. O6psIB ABYX (a3

36. HecummeTpust Ipy BKIFOYEHUH CONIPOTUBIICHUM

37. Anroput™ pacdera NpoaoJIbHOW HECUMMETPUN

38. Pacuet ToxoB K3 B ceTax 1o 1 kB

KypcoBasi padora Ha Temy «PacdyeT TOKOB KOPOTKOI'0 3aMbIKAHUS B
JIEKTPUYECKOM CHUCTEME)

Ipumep 3a0anus na Kypcogyo pabomy



Cucrema

Cranuus 2

Cranuus 3

Cranums |
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