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Meroauyeckue yKa3zaHMsl K TPAKTUYECKUM 3aHATUSIM 1O y4deOHOHU
mucuumiuabl - MJIK.02.01  «YcTpolicTBO M TEXHHUYECKOE  OOCITy>KUBaHUE
AIEKTPUYECKUX TMOJICTaHIMI) oOydaromuMucs 1o cneunuanbHoctu: 13.02.07
DnekTpocHab)keHue (1Mo 0Tpacisim).

Opranuzanus-pazpaboTUHK: Yebokcapckuid UHCTUTYT (punman)
dbeneparbHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENbHOTO YUPEKICHHUS

BBICITIEr0 00pa3oBaHusa «MOCKOBCKUN MOTUTEXHUICCKUN YHUBEPCUTETY

Pa3pabotunku: MuxeeB I'eopruii MuxaillloBU4, IOKTOpP TEXHUYECKHUX HayK,
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[Tporpamma omoOpena Ha 3acenanuu kadeapsl (mpotokoa Ne 02, ot 16.10. 2021

rojaa).



HOACHUTEJIBHASA 3AIINCKA

Metoauyeckue yKa3aHUs 10 BBINOJHEHUIO MPAKTHUUYECKUX 3aHSATUU IO
mucuumiuae  MJIK.02.01  «Ycempoticmeo u  mexnuueckoe  obcnyscusanue
INEeKMpUYecKUx  Nnoocmauyutiy  TPeJHA3HAYeHbl 17  oOydarouuxcs 1o
cnenuanbHocTH 13.02.07 «OnekTpocHabxeHue (110 OTPacysiM)».

Pe3ynbraToM OCBOCHMS AMCLUMIUIMHBI SBJISETCS TOTOBHOCTh 00ydYarouierocs
K BBINOJTHEHUIO BHAA NPO(ECCHOHATBHON JESITENbHOCTH M0 CIEHUaIbHOCTH
13.02.07 DOmnextpocHabxkeHue (IO  OTpacisiM) ©  COCTABISIIONIMX  €T0
mpoeCCUOHANIHBIX ~ KOMIICTCHIIMH, a  Takke  OoOmUX  KOMIICTCHIIUH,
dhopmupyrontuxcs B nmporiecce ocsoerus IIIICC3 B mienom.

Paboueit mporpamMmoil  TUCHUIUIMHBI ~ MPEAYCMOTPEHO  BBITIOJIHCHHE
O0yJarOIIIMMUCS IPAKTUICCKUX 3aHATHH.

Llenp n3yyeHus: Kypca — 3aKperjieHUE MOJTYyYEHHBIX TEOPETHUECKUX 3HAHUM,
MPUOOPETEHUE MPAKTUUYECKUX HABBIKOB U YMEHHH, MOBBIIICHUE ()PEKTUBHOCTH
BBITIOJTHEHUS MPAKTUYECKUX pabOT U aKTUBHOE y4acTHE B HUX.

[lens pabor — yrayOjeHue, pacHIMpeHUE U 3aKpEIUICHUE 3HaHMW,
MOJIYYEHHBIX Ha TEOPETUUECKUX 3aHITUSAX 10 TAaHHOUW JTUCIUIUIMHE.

CoctaB u cofiepkaHle MTPAKTUYECKUX 3aHITHI HAIpaBJIeHbl HA peaTu3alfio
(deneparbHbIX TOCYIApCTBEHHBIX TpPEeOOBAaHUW K MHUHUMYMY COJACpXKaHUS H
YPOBHIO MOJITOTOBKH BBIITY CKHUKOB.

OHU JOJDKHBI OXBaThIBaThb BECh KPYr MPOQPECCHOHAIBHBIX yMEHHUH, Ha
MOATOTOBKY K KOTOPBIM OPUEHTHUpPOBaHA JaHHAsl AUCHUIUIMHA U BCA MOATOTOBKA
CIEHUAIIUCTA.

OOydeHrne MOXET OCYIIECTBIATHCS B Pa3IUYHBIX (opMax — JEKLHUAX,
MPAKTUYECKUX 3aHATUSX U Jp. [Ipu 3TOM BaxkHasi posib B Mpoliecce OO0yudeHHs
00y4aroierocsi — TEXHUKa OTBOAMUTCS €r0 CaMOCTOSATEIbHOM padoTe.

OpHako KpoMe€ TEOpEeTUYECKUMX 3HAHUM, TEXHUKY TpeOyroTcs U
MPaKTUYECKUE HAaBbIKM, HEOOXOAMMBIE KaXJOMY CHEIHAIUCTy B 00JacTH
AIIEKTPOCHAOKEHUSI.

[IpakTtuyeckue 3HaHUS OOydYaroUIMECs MPUOOPETAIOT Ha MPAKTUYECKHUX
3aHATHSX.  [lyTeM — MOpakTUYECKUX  3aHATUA  TPOBEPSIOTCS  PE3yJIbTATh
CaMOCTOSITEJIbHOW MOJATOTOBKHU U MPOMCXOJAUT OLIEHKA 3HaHUU. Bce 310 mo3Bossier
oOydJarommmcsi  3aKpenuTh,  YIIyOuTh,  YTOUYHHUTH  TIOJYYCHHYIO U3
COOTBETCTBYIOIINX UCTOYHUKOB.

Takum o00pa3oM, OCHOBHas 3ajadya MPAKTHUYECKUX 3aHATHH TIO0 KYpCy -
HAay4YuTh  OOydYarOImIMXCS  BBINOJNHATH  pacyér  TokoB K3,  BBIOOp
AIEKTPOOOOPYNOBaHUSL MOACTAHIIMN; BBIMOJHATh YEPTEHKHU CXEM DIICKTPUUECKUX
COCIMHEHUH DIIEMEHTOB IIOJICTAHLMH, OOOCHOBATh BBIOPAHHBIE SJIEMEHTHI
ANEKTPUUECKUX CXEM MOJICTaHLIUM.

Texylmuil KOHTPOJIb: ONPOC W BBINOJHECHUE 33aJaHUM HA MNPAKTUYECKUX
3aHATHUAX; TECTUPOBAHUE.

NtoroBslid KOHTpOJIb — 3amuTa KP, sk3ameH.

®opMbl U METOJIbI Y4eOHOM paboThl: JEKIUU U TPAKTHUECKUE 3aHATHUS,



BeInoIHeHUE KP; TecThl.

Kputepusmu orieHKH pe3yIbTaTOB MPAKTUYECKUX PAOOT SBIISETCS:

— MOJITOTOBKA K MPaKTUYECKON padoTe;

— OCBOCHHE TEOPETHUUECKOr0 MaTepuasa, OTHOCSIIETrocs K pabore;

— U3y4YeHHe 1IeNIM U COJEPIKAHUS MPAKTUUECKON pabOTHI.

Pe3ynpTaThl  MOArOTOBKM  OTpa)kalOTCS ~ CTYJIEHTOM B 3apaHee
MOJTOTOBIIGHHOM OTYeTe MO0 TMPAKTUYECKUM padoTaM, KyJa 3almuChIBAIOTCS:
Ha3BaHWe paboOThl, IeJb, MATEPUATBHO-TEXHUYECKOE OCHAIlEHUEe, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM pPabOThl, pacdeTHbie (HOPMYJIIbI, 3apHUCOBBIBAIOTCS
AIIEKTPUUECKHE CXEMbI U TaOJIUIIbI JIJISl 3aIMUCH PACYCTHBIX JTAHHBIX.

Bce 3anucu u pucyHku B oTueTe, KaKk MpHU MOJATOTOBKE K paboTe, Tak W B
mpolecce €€ BBIMOJNHEHHUs, JODKHBI BECTUCh AKKYpaTHO C  BBIIOJIHEHHEM
nerctByromux I'OCT u ECK/I.

Ipakxmuueckue 3anamus Hanpasiiensvl Ha GopMuUposanue KOMNemeHyuil:

OK 03. [InanupoBaTh U peann30BbIBaTh COOCTBEHHOE NPO(ECCHOHATBHOE U
JMYHOCTHOE pa3BUTHE, IpeIIPUHUMATEIBCKYIO JESATENHHOCTD B
npodeccuoHanbHOU cdepe, UCTIOIB30BaTh 3HAHUS 110 (PUHAHCOBON TPaMOTHOCTH B
Pa3TUYHBIX )KH3HEHHBIX CUTYyaITUIX;

IIK 2.1. YutaTh M COCTaBIATh SJCKTPUUCCKHUE CXEMBI DJICKTPUUCCKUX
MOJICTAHIIUHN U CETeH;

K 2.5. Pa3zpabateiBaTh U 0GOPMIIATH TEXHOJOTHMYECKYI0 U OTYETHYIO
JIOKYMEHTAITHIO.

Bcero Ha nmpaktuyeckue 3aHsTus — 8 yacoB B 4 cemectpe u 10 vacoB B 5
cemectpe (1o 3a04HOM (hopme 00yUueHus)



1.OBIIUE ITOJIOKEHUA

IIpakTH4yeckoe 3aHsiTHE MO0 TeMe
1.1. O0opynoBaHue JIeKTPUIECKUX TPAHCPOPMATOPHBIX MOACTAHIMIA

dopma padOThI: BHIIIOJTHEHNUE 3aTAHUN

Henab: u3y4yuTh OCHOBHBIC JJEMEHTHl CHJIOBOIO MAacCJIOHANOJHEHHOTO
Tpancopmaropa, ero HOMMHAJIbHBIE MAPAMETPhI, CXEMBI COSAMHEHUS OOMOTOK.

KosmuecTBo 4yacoB: 2 yaca

Koab1 popmupyembix komnerenumii: OK 03, TIK 2.1, TIK 2.5

YcTHBIH onipoc:

1. BykBenno-mdpoBoe o603HaueHne Tpanchopmaropa.

2. Koappumuent tpanchopmanuu

3. KoHCcTpyKTHBHBIE 0COOCHHOCTH aBTOTpaHchopMaTropa

4. JIocTOMHCTBA M HETOCTATKN OTKPBITHIX U 3aKPBITHIX PY

5. Ilpeumy1ectBa 3mera3oBbix PY

6. Haznavenue BBIKITIOYATENICH HATPY3KH U IJIABKUX MPEAOXpaHUTENeH
7. CxeMa U rpyIima coeIMHeHHs] 0OMOTOK TpaHcpopmaTopa.

Kpurepuu oueHuBaHus:

Onenka «5» - BbICTaBiIsA€TCd  OOyYarOUIMMCS, OCBOMBIIMM  BCE
MPEeayCMOTPEHHBIE TPOQECCUOHANTbHBIE U O0IMEe KOMIIETEHI[UU, OOHAPYKUBIITUM
BCECTOPOHHEE, CHUCTEMAaTUYECKOE€ U TIyOOKOE€ 3HAaHHME YYEOHO-IIPOrpaMMHOIO
Marepuana, YMEHHE CBOOOJHO BBINOJHATH 3aJlaHdfA, MPEIyCMOTPEHHBIE
NpOrpaMMOM, YCBOMBIIMKA OCHOBHYK) M 3HAaKOMBIM C  JOIOJHUTEIbHOM
JTUTEpaTypor, PEKOMEHI0BAaHHOM MpOorpaMMou, POJIEMOHCTPUPOBABIIIUM YMEHUE
IPUMEHATh TEOPETUUECKUE 3HAHUS JIJIs1 PELICHUS MPAKTUYECKUX 3a7a4, YMEIOIIUM
HAXOJUTh HEOOXOAUMYIO MH(POPMAIIMIO U UCIOJIb30BaTh €€, a TAKKE YCBOUBIIUM
B3aUMOCBSI3b OCHOBHBIX TMOHSATUM JIUCHMIUIMHBL, MPOSBUBIIUM TBOPYECKHE
CIIOCOOHOCTH B TOHUMAHHH, U3JI0KEHUHU U UCTIOIB30BAHUH YYEOHO-TTPOTrPAMMHOTO
Marepuarna.

Ouenka «4» - BBICTaBIsAETCS OOY4YarOUIMMCS, OBJAJEBIIUM OOIIUMHU U
po(eCCHOHATBFHBIMU ~ KOMITETCHIIMSIMH,  TTPOJIEMOHCTPUPOBABIIUM  XOpOIIIee
3HaHME  Y4YEOHO-IIPOrPaMMHOrO  MaTepHalla,  yCHEIIHO  BBIITOJHSIOIIIM
MPEyCMOTPEHHBIE B MPOrpaMMe 3aJlaHus, YCBOMBIIMM OCHOBHYIO JIUTEpaTypy,
PEKOMEHJIOBaHHYI0 B MpPOrpaMMe, a TaKXe IOKa3aBIIMM CUCTEMATUUYECKUN
XapakTep 3HaHUM 1O JUCUUIUIMHE, CIHOCOOHBIM K MX CaMOCTOSITEIIbBHOMY
NOMOJHEHUI0O W OOHOBJIEHHIO B XOJA€ JaibHeilleid ydeOHOW paboThl U
npodeccuoHaIbHON 1eATeTbHOCTH.

Onenka «3» - BBICTABISIETCS OO0yYaroOlUMCS, OOHAPYXUBIIUM 3HAHUE
OCHOBHOT'O y4€OHO-IIPOrpaMMHOr0 Marepuajga B oObeMe, HEOOXOJIMMOM IS
nanbHeWme  yuyeObl W TpencTosimie  paboThl MO CHEIHAIBHOCTH,
CIPaBISIIONIEMYCSl C BBINOJHEHUEM 3aJlaHUi, MPEyCMOTPEHHBIX MPOrpaMMOH,
3HAKOMBIM C OCHOBHOW JINTEPATYpOHM, PEKOMEHAOBAHHOM  MPOrpPaMMOM,



JIOTYCTUBIITUM TIOTPEITHOCTH B YCTHOM OTBETE M TP BBIMOJTHCHUH 33JaHHUMA, HO
o0JagaronM HEOOXOIMMBIMU 3HAHHSIMU JJI UX YCTPAHEHUS IMOJ PyKOBOACTBOM
npenogaBarenis. OOmue u  NpodecCHOHAIbHBIE KOMIIETCHIIMUM Y  TaKUX
oOyuaromuxcsi chopMupoBaHbl MO0 cHOPMUPOBAHBI YACTUYHO M HAXOIATCS Ha
cTanuu GOpMHUPOBAHUS, HO TIOJl PyKOBOJCTBOM MpenoAaBaress OyayT MOJTHOCTHIO
c(hOpMHUPOBAHBI.

OneHka «2» - BBICTaBISETCA OOyYarolMMCs, OOHAPY X UBIIUM IMpPOOEsbl B
3HAHMSX  OCHOBHOTO  y4e€OHO-NPOrpPaMMHOIO  Marepuaina, JIOMyCTUBIIUM
NPUHIUIHAIBHBIE ONIMOKKM B BBIIIOJHEHUH MPEAYCMOTPEHHBIX MPOrpamMMoit
3aJlaHui, ecau o0Imue U npodeCcCHOHAIbHBIE KOMIIETCHIIMH HEe C(hHOPMHPOBAHBI,
BU/JIbI IPO(HECCUOHATBLHOM IEITeTHHOCTH HE OCBOCHBI, €CJIM HE MOTYT MPOJAOKHUTH
oOy4eHHe WA MPUCTYNHUTh K MPOPECCUOHAIBHON IEATEIHHOCTH MO OKOHYAHHH
TeXHUKyMa 0e3 JOMOTHUTEIbHBIX 3aHATHH TT0 COOTBETCTBYIONIEH AUCITUTUIMHE

BbeinosaHenue 3a1aHus:
OnpenenuTh U BBIOpAaTh HOMHUHAJIBHYIO MOIIHOCTH TpaHc(opMaropa, eciu
3aJlaHa MaKCUMaJlbHasl MMOJIHAs Harpy3Ka Ha MOJICTaHIIUM Smax.

IHopsinok BbINOIHEHHS PA0OTHI:
Mo1HOCTE TpaHchopmaTopa OINpeAesaeTcs ero Harpy3kou U onpeesieTcs
KaK
S wre.2(0,7-0,65) S m

I KaXXIOW CTYNEHHU HANpPSKEHHs C yUeTOM YCTAaHOBKH JBYX TpaHC(HOPMAaTOpPOB.
Bri6pannbiii TpanchopMaTop IpoBEPSIIOT Ha aBapUiHbIE MEPETPY3KU MPHU BBIXOJE
onHOro TpaHcopmaropa u3 padborel. KoadduuueHnt aBapuitHOW mneperpys3ku
onpenensercs no popmyJie

I1.aB
S

HOM.T
rae S max- MakCuMajbHas MOIIHOCTH 10 rpaduKy Harpy3ku Ha ctopoHe BH
SHOM.T- HOMUHAIBHAS! MOIIIHOCTh TpaHcopMaTopa.

Br10pannbIii TpaHC(HOPMATOP TOJDKEH YAOBIECTBOPSITH YCIOBHUIO

k <k
B JOII.

II.a

KoHTpoJibHbIE BONIPOCHI

1. [TosicauTe 6ykBeHHO-1I(PPOBOE 0003HAUEHUE TpaHCHOpMATOPA.

2. Kak onpenensiercst koadumpeHT Tpanchopmarun?

3. Kakne KOHCTPYKTHBHBIE OCOOEHHOCTH UMEET aBTOTpaHChopMaTop?

4. Kakue 1OCTOMHCTBA U HEJIOCTAaTKH UMEIOT OTKPBITHIE U 3aKPBIThIEC PY?
5. Kak BeInonHsAOTCA 37era3oBbie PY?

6. KakoBbI npenmyniecTna 3nera3oBsix PY?



7. KakoBO Ha3HAYEHUE CUIIOBBIX BBIKJIFOYATENEH?

8. KakoBO Ha3HaueHUE pa3beAUHUTEINICH?

9. KakoBo Ha3HaueHMe  BBIKJIIOYATENEHM  HArpy3KMh U IUIABKUX
MpeNOXpaHnuTENEH?

10. IlosicHuTe, 4YTO TakKoe CXemMa W Tpylna COeAUHEHUs OOMOTOK
TpaHcdopmaropa.

Kpurtepuu ouneHuBaHus:

Onenka «5» - B paboTe 1aH MOJHBIN, pa3BEpHYTHI OTBET HA MOCTABIICHHbIE
Bomnpochkl. M3noxeHue 3HAHUNM B MUCBMEHHOW (OpME IOJIHOE, CHUCTEMHOE B
COOTBETCTBMM C TpeOOBaHUAMH Y4YeOHOM mporpaMmbl. 3HaHue 00 OOBEKTe
JEMOHCTpUpYeTCcsl Ha (OHE NOHMMAaHUS €ro B CHCTEME JIaHHOM HayKu W
MEXIUCHUIUIMHAPHBIX CBsI3e. OTBET W3J0KEH JIMTEPATypPHBIM S3BIKOM C
UCII0JIb30BAaHUEM HAyYHON TEPMHUHOJIOTUN;

Onenka «4» - B paboTe JJaH NOJHBINA, pa3BEPHYThIM OTBET HA MTOCTABIECHHBIN
BOIIPOC, II0KAa3aHO YMEHHME BBIICIUTh CYLIECTBEHHBIE M HECYLICCTBEHHBIC
npusHaku. Mmeronuecs y o0y4daroiierocs 3HaHUsI COOTBETCTBYIOT MUHUMAaJIbHOMY
00beMy coJepKaHUS TNPEIMETHOM TOATOTOBKH. M3mokeHue 3HaHUN B
NUCBMEHHON (OpME TMOJIHOE, CHUCTEMHOE B COOTBETCTBHM C TpeOOBaHUSIMHU
y4eOHOI mporpamMmbl. Bo3MOXHBI HECYIIECTBEHHBIE OLIUOKH B (POPMYITUPOBKAX.
OTBET JOTWYEH, U3JIOKEH JIMTEPATYPHBIM S3BIKOM C HCIIOJIB30BAHUEM HAYy4YHOU
TEPMHUHOJIOTHH;

OneHka «3» - TaH HENOCTATOYHO IOJIHBIA M HEAOCTATOYHO Pa3BEPHYTHIN
orBeT. JlonmyiieHbl OMMOKM B PACKPBITHH MOHSTHM, YNOTpeOJEHUU TEPMUHOB.
Odopmnenue TpeOyeT NonpaBoK, KOPPEKIIHH;

Onenka «2» - JaH HENOJHBIM OTBET, MPEACTABIAIOUIMN  co0oil
pa3pO3HEHHbIE 3HAaHUSA [0 TEME BOIPOCAa C CYLIECTBEHHBIMH OIIMOKaMU B
onpenaeneHusX. M3noxkeHne HErpamMoTHO, JOMYLIEHbl CYIIECTBEHHBIE OIIMOKH.
OTCyTCTBYEeT HHTEpEC, CTpEMJICHHE K J0OpOCOBECTHOMY U Kad€CTBEHHOMY
BBIIIOJIHEHUIO YYEOHBIX 3aJaHUM.

TecrupoBanmue:

1. OcHosHble KOHCMPYKMUGHbLE dNIeMeHMbl MPAHCHOPMaAmopa:
A) Gak, cepieuHUK, OOMOTKHU
b) 6axk, xopmyc, 0OMOTKH
B) xopmyc, cepaedHuk, peryasaTop Harpy3Kku
I') kopityc, 0OMOTKH, PEryATOP HArPY3KHU

2. Kax onpeoensemcs koaghghuyuenm mpancgopmayuu?
A) 110 YKMCIly BUTKOB, COOTBETCTBEHHO, B 00OMoTKax CH u BH
b) no yucny BUTKOB, COOTBETCTBEHHO, B 0OMoTKax BH 1 HH
B) no uncny BUTKOB, COOTBETCTBEHHO, B 00OMoTKax BH u CH



I') mo uncmy BUTKOB, COOTBETCTBEHHO, B 0OMoTkax HH 1 BH

3. Buowsl pacnpeodenumenvhvix ycmpoiicme
A) OTKPBITOE U 3aKPHITOE
b) 3akpbITOE M BCTpOEHHOE
B) oTkpbiTOC M BHYTpEeHHEE
') 3akpbITOE M BHYTpEHHEE

4. Kaxue 0ocmouncmea umerom omxpvimole PY?
A) HU3KasI CTOUMOCTh
b) yno6ctBO 00cmyxuBaHms, HEOObINAS IUIOMIATbL
B) BbICOKas cTeneHp 3amuThl 000pyI0BaHUS
I') xopoias 3anmTa oT 3JIEKTPOMArHUTHBIX TOMEX

5. Kaxue neoocmamxu umerom omkpoimole PY?
A) BO3/CICTBHE OKPY>KAIOIIEH Cpebl
b) Hu3Kkas 3ammTa OT 3JEKTPOMarHUTHBIX TTOMEX
B) BBICOKast CTOUMOCTH
') mpuMeHeHue CI0KHOT0 000pyI0BaHUS

KpuTtepun oueHuBanus:

Ouenka «5» - He meHee 80% MpaBUIbHBIX OTBETOB;
Ouenka «4» - 65-79% npaBUIIbHBIX OTBETOB;
Ouenka «3» - 50-64% npaBUIIbHBIX OTBETOB;
Onenka «2» - menee 50% MnpaBUIBbHBIX OTBETOB.

IIpakTHyeckoe 3aHATHE 10 TeMe
1.2. O0opynoBanue pacnpeaeuTeIbHbIX NOJACTAHIUI U YCTPOUCTB

dopma padOThI: BHINIOJIHEHUE 3aIaHUS

Henb: H3yuynTh KOHCTPYKLMIO, MPUHLMIN JCHCTBUS M TEXHUYECKUE
XapaKTEPUCTUKU COBPEMEHHBIX BBIKIHOYATEIICH.

KosmuyecTBo yacoB: 2 yaca

Koabl popmupyembix komnerenumii: OK 03, I1IK 2.1, TIK 2.5

YcTHBIH onipoc:

1. MacnsiHble ¥ BO3AYIIHBIX BBIKIFOYATEIN

2. BakyyMHbI€ U 3JI€ra30BbI€ BHIKJIIOYATEIN

3. PexxuMm crucreMatnueckoi meperpys3ku Tpanchopmaropa.

4. Pexxum aBapHitHOW Neperpy3ku TpaHchopmaropa.

5. DOmnementoB Ttpancpopmatopa no ['OCT 14209-85 wu mnpenenbHO
JOTTYCTUMBIE TEMIIEpaTyphl

6. KopoTkoe 3aMbIKaHNe
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7. IlpnunHbl BO3HUKHOBeHU K3.

8. Ycronuusoe K37?

9. Ilepeuncnure Buabl K3.

10. JleficTByrO1IEE 3HAUEHUE TOKA KOPOTKOIO 3aMBIKAHUS

Kpurepuu oueHuBanus:

Onenka «5» - BbICTaBisieTcss OOy4YalOIIMMCS, OCBOMBIIUM  BCE
MIPETyCMOTPEHHBIC MMPOPECCUOHAIBHBIE U OOIIHE KOMIIETEHIINN, OOHAPYKUBIITUM
BCECTOPOHHEE, CHUCTEMATUYECKOE€ U TIyOOKOE€ 3HAaHHE YYEOHO-IIPOrpaMMHOIO
Marepuana, YMEHHE CBOOOJHO BBINOJHATH 33JlaHusA, MPEIyCMOTPEHHBIE
NpOrpaMMOM, YCBOMBIIMKA OCHOBHYK) M 3HAaKOMBIM C  JOIOJHUTEIbHOM
JIUTEPATYPOU, PEKOMEHI0BAaHHOU IPOrpaMMOM, POJIEMOHCTPUPOBABILINM YMEHUE
OPUMEHSTh TEOPETUUECKHE 3HAHUSI JJI PELIECHUs MPAKTUYECKUX 3314, YMEIOIIUM
HaXOJUTh HEOOXOAUMYIO MH(POPMAIIMIO U UCIOJIb30BaTh €€, a TAKKE YCBOUBIIUM
B3aUMOCBSI3b OCHOBHBIX TMOHSATUM JUCHUIUIMHBL, MPOSBUBLIIUM TBOPYECKHE
CIIOCOOHOCTH B TOHUMAHHH, U3JI0KEHUU U UCTIOIB30BAHUH YYEOHO-ITPOTrPAMMHOTO
Marepuarna.

Onenka «4» - BBICTABIsCTCA OOYYAIOMIMMCS, OBJIQJCBIIMM OOIMMHU U
npo(heCCHOHATPHBIMA ~ KOMIIETEHIIUSIMU,  MPOJAEMOHCTPUPOBABIIUM  XOpOIIEe
3HaHWE  Y4YeOHO-TPOTPaMMHOIO  MaTepuaja,  YCHEIIHO  BBIMOJHSIOUIUM
MPELYCMOTPEHHbIE B MPOrpaMME 3a/laHHs, YCBOMBIIMM OCHOBHYIO JIUTEpATYpYy,
PEKOMEHJIOBaHHYI0 B MpOrpaMMe, a TaKXe IOKa3aBIIMM CUCTEMATUYECKUI
XapakTep 3HaHUU 1O JUCUUIUIMHE, CIOCOOHBIM K HMX CaMOCTOSITEIIbBHOMY
MOTIOJTHEHUI0O W OOHOBJIEHUI0O B XOJE JajbHedmeidl y4yeOHOH paldoThl U
npodeccuOHaIbHOM 1eATETbHOCTH.

Onenka «3» - BBICTaBISIETCS O0OydYaroOlUMCs, OOHAPYXUBIIUM 3HAHUE
OCHOBHOI'O y4e€OHO-IIPOrpaMMHOr0 Marepuajga B oObeMe, HEOOXOIMMOM IS
JanbHeWme  ydyeObl W TOpenacTosmie  paboThl MO CHEIHAIbHOCTH,
CHPABJISIFOLIEMYCSI C BBIIIOJIHEHUEM 3aJaHUM, NPEIyCMOTPEHHBIX IPOTrpaMMOi,
3HAKOMBIM C OCHOBHOW JINTEPATypOW, PEKOMEHAOBAHHOM  MPOrPaMMOM,
JOMYCTUBIIUM TMOTPEIIHOCTA B YCTHOM OTBETE U MPHU BBHINOJHEHUM 3aJaHUM, HO
001alaloM HEOOXOAUMBIMU 3HAHUSIMU JJISl UX YCTPAHEHHS MO PyKOBOJCTBOM
npenogaBarensa. OOmue u  nNpodecCHOHAIbHBIE KOMIIETEHIIMM Y  TaKuX
oOyyaromuxcsi chopMupoBaHbl MO0 CHOPMUPOBAHBI YACTUYHO M HAXOJATCS Ha
cTaauu (POPMUPOBAHMSI, HO MO/ PYKOBOJCTBOM IpenoAaBaTest OyayT MOTHOCTHIO
c(hOpMHUPOBAHBI.

Onenka «2» - BbICTaBIsETCA O0yYarolMMCs, OOHApYy X UBIIUM IpPOOEsbl B
3HAHMSIX  OCHOBHOTO  y4e€OHO-MPOrpaMMHOIO  Marepuaina, JIOMyCTHUBIIUM
NPUHIUIHAIBHBIE ONIMOKM B BBIIOJHEHUH MPEAyCMOTPEHHBIX MPOrpamMMoit
3aJlaHdi, ecnu o0mue U npodecCuoHANIbHBIE KOMIETEHIIMN HE C(HOPMHUPOBAHBI,
BU/IbI TTPO(heCcCHOHANIBHOM 1€ATEIbHOCTH HE OCBOEHBI, €CJIM HE MOTYT MPOJIOJIKUTh
oOyueHue WId MPUCTYIUTh K MPO(EeCCHOHATBLHOW EATENbHOCTH 10 OKOHYaHUH
TEXHUKyMa 0e3 JTOMOJHUTENIbHBIX 3aHATUN IO COOTBETCTBYIOIICH JUCIUILTUHE

BruinmosiHeHnue 3a1anus:
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Ha  pacnpenenurensHOM — yCTpOMCTBE — INMOJACTAHIMM  YCTAHOBJICHBI
BBICOKOBOJIBTHBIE BBIKJIFOYATENN CTAaHAAPTHOTO Kjlacca HanpsbkeHus. Onpenenursb
KOHCTPYKIIMHM ¥ TapaMETPOB BBICOKOBOJIBTHBIX BBIKIIFOUATEIICH.

IHopsiiOK BBINOJIHEHHUSA:

1. O3HaKOMUTBHCS C TEXHUYECKUMH JaHHBIMHU BBIKJIIOYATENEH. 3amucarh
TEXHUYECKUE JaHHBIC BBIKJIIOYATENsA, IOMEIICHHbIE HAa TaOJIMYKe WU B
MAacIoOpPTEe BBIKJIIOYATENS, YCTAHOBJICHHOTO B JIA0OPATOPHH.

2. I3yunTh  KOHCTPYKIIMIO BakyyMHoro Beikimtouatenss BB/TEL,
OTZIEJIbHBIX €r0 Y3JIOB.

3. O3HaKOMUTBCS C YCTPOMCTBOM MOJIFOCA BBIKJIFOYATENS.

4. Kparko omnucarp €ro ycTponucTBO.

5. Cnenatb BBIBOJI 11O padoTe.

KoHTpoJibHBIE BOIIPOCHI

1. JInst yero npeHa3HavYEHbl BHIKIIFOYATEIN BBICOKOTO HAIIPSKEHHUS ?
2. VI3 KaKuX OCHOBHBIX y3JI0B COCTOUT BAKYYMHBIN BBIKIIFOUATEIIb?
3. OCHOBHBIE AJIEMEHTHI MOJIFOCA BAKYYMHOI'O BBIKJIIOUATENA?

4. Ha3BaTh OCHOBHBIE TEXHUUYECKUE XaPAKTEPUCTUKHU BBIKITIOUATEIEH

Kpurepuu oueHuBaHus:

Onenka «5» - B paboTe 1aH MOJHBIHI, pa3BEpHYTHI OTBET HA MOCTABIICHHbIE
Bonpochl. M3noxeHue 3HaAHUNM B MHUCBMEHHOW (OpME IOJIHOE, CHUCTEMHOE B
COOTBETCTBMM C TpeOOBaHUAMHM Yy4eOHOM mnporpaMmbl. 3HaHue 00 OOBEKTe
JEMOHCTpUpYETCsl Ha (OHE NOHMMAaHUS €ro B CHCTEME JIaHHOM HayKu H
MEXIUCIUIUIMHAPHBIX CBsizel. OTBET W3J0KEH JUTEPaTypHbIM SI3BIKOM C
UCITOJIb30BAHUEM HAYYHOU TEPMUHOJIOTUU;

Onenka «4» - B paboTe JaH MOJIHBIN, pPa3BEPHYTHIA OTBET HA MOCTABICHHBIM
BOIIPOC, TIOKAa3aHO YMEHHE BBIJEIUTh CYIIECTBEHHbIE M HECYUIECTBEHHbBIC
npusHaku. Mmeromuecs: y o0y4aronierocsi 3HaHusi COOTBETCTBYIOT MUHUMAILHOMY
o0beMy coJepKaHUS TMPEIMETHOM TOATOTOBKHM. M3nmokeHue 3HaHUN B
NUCBMEHHOU (opME IMOJIHOE, CHUCTEMHOE B COOTBETCTBHM C TpeOOBaHUSIMHU
y4eOHOU mporpaMMbl. BO3MOXKHBI HECyIIeCTBEHHBIC OMMUOKHA B (POPMYIHPOBKAX.
OTBeT JIOTMYEH, M3JI0KEH JINTEPATYpPHBIM A3BIKOM C HMCIOJb30BAHHEM HAy4YHOU
TEPMUHOJIOTHH;

OneHka «3» - TaH HENOCTATOYHO IOJIHBIA M HEAOCTATOYHO Pa3BEPHYTHIN
oTBeT. JlonmyiieHbl OMMOKM B PACKPBITHM TOHSTHM, YNOTpeOJEHUU TEPMUHOB.
Odopmnenue TpedyeT NonpaBoK, KOPPEKIIHHY;

OmeHka «2» - JlaH HEMNOJHBIA OTBET, MNPEACTABISIOMUN  CcO0O0M
pa3po3HEHHbIE 3HAHUS 10 TEME BONPOCa C CYIIECTBEHHBIMH OIIMOKaMu B
onpeneneHusx. M3noxkeHne HErpaMoOTHO, JOMYIIEHbl CYIIECTBEHHBIC ONIMOKH.
OTCyTCTBYEeT HHTEpEC, CTPEMJIEHHE K J0OpOCOBECTHOMY U Kad€CTBEHHOMY
BBINIOJTHEHHIO YUEOHBIX 3aJaHUi.



TecrupoBanmue:

1. CunoBeie BBIKIIFOYATENN MPEIHA3HAUEHBI
A) 11 BKIFOYEHHS ¥ OTKJIFOUEHHSI DJIEKTPUUYECKOM ENHU B JIOOBIX PeKUMax
b) nuist BKITIOUEHUS AIEKTPUUECKOM 1IEeTH B JIFOOBIX PEKUMaXx
B) st oTKITIOUEHUST STIEKTPUIECKOM TIENHU B JTFOOBIX PEKUMAX
I') st OTKITFOUEHHMS NEKTPUUYECKON LIETH 01 Harpy3Koi
J1) nis OTKIIFOYEHUsI 00ECTOUCHHOM 3JIEKTPUUECKOM 1IEeTH

2. B MacasiHBIX BBIKJIIOUATENSAX AyTa TACUTCH B:
A) TpaHC(OPMATOPHOM Maciie
b) nyroracurenbHol Kamepe
B) sneraze
I') ctpye cxaToro Bo3ayxa

J1) Bakyyme

3. B BO3yIIHBIX BBIKIIOYATENSAX Ayra raCUTCs B:
A) cTpye c:KaToro Bo3ayxa
b) TpancdhopmaropHom macie
B) nyroracurensHol kKamepe
I') aneraze

J1) Bakyyme

4. HegocTtaTKn MaclgHBIX BEIKITIOUATEIIEH
A) 10’kapoo0IacHOCTh, BRICOKHE IKCILTYaTallMOHHBIC 3aTPaThI
b) HeoOx0AMMOCTE B KOMIIPECCOpPax, BHICOKUE DKCILTyaTallMOHHBIE 3aTPaThl
B) moxapoomacHoCTh, HEOOXOAUMOCTH B KOMITpECcopax
I') BbICOKME AKCIITyaTallMOHHBIE 3aTPaThl, CJI0KHOCTh PEMOHTA
J1) BBICOKHE AKCILTyaTallMOHHBIE 3aTPaThl, TOKCMYHOCTh Macia

5. Beikinrouarenu Harpy3ku npeaHa3HAuCHbI
A) 17151 OTKITIOUEHHUSI DJIEKTPUUYECKOMN LIETIH TO0JT Harpy3KOoil
bB) U1t BKIIIOYEHUS U OTKIIFOYEHUS JIEKTPUUECKON LIETH B JIOOBIX PEXKUMAX
B) 11t BKITIOUEHUS AIEKTPUUECKON LIETH B JIIOOBIX PEXKUMAax
I') nu1st OTKITFOUEHHUS STEKTPUUECKOM IENH B JIFOOBIX pEKUMAX
J1) 17151 OTKIIFOUEHHSI OOECTOUEHHOM AJIEKTPUUYECKON LEenn

Kpurepuun oneHuBanmsi:

Ouenka «5» - He MeHee 80% npaBUIIBHBIX OTBETOB;
Ouenka «4» - 65-79% npaBUIIbHBIX OTBETOB;
Ouenka «3» - 50-64% npaBUIIbHBIX OTBETOB;
OueHnka «2» - menee 50% npaBUIbHBIX OTBETOB.

IIpakTHYecKoe 3aHATHE 10 TeMe
1.3. DuekTpUYecKkne cXeMbl MOJACTAHIUN

12
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dopma padOThI: BHIIIOIHEHUE 3aaHUS

Henab: W3y4yuTh DIEKTPUUECKUE CXEMBl YCTPOMCTB DJIEKTPUYECKUX
MMOJCTAaHIIUH.

KosmnuecTBo 4acoB: 2 yaca

Koabl popmupyembix komnerenumii: OK 03, TIK 2.1, TIK 2.5

YcTHBIN OnIpoc:

1. Iloscaure, 4YTO Takoe cXeMa W TIpylna CoeAUHEHUs OOMOTOK
TpaHnchopmaropa

2. YcnoBHBIE 0003HAYEHHS CXEM DJIEKTPOOOOPYAOBAHUS TOICTAHIIUN

3. Cxembl BoimonHeHus: KTII

4. [IpuHIUIIHATBHBIE CXEMBI SKCILUTYaTUPYEMBIX 3JIEKTPOYCTaHOBOK

5. DNeKTpUYECKUEe CXeMbI OACTAHIIMN U ceTei

6. DIEKTPUYECKHUE CXEMBI YCTPOMCTB 3JIEKTPUUYECKUX NOJICTAHLIUNA U CETEN.

Kpurepun oneHuBanmsi:

Onenka «5» - BbICTaBIsAeTCS  OOyYarONIUMCS, OCBOMBIIUM  BCE
MIPEyCMOTPEHHBIE TTPOQeCcCHOHAIbHBIE U O0IIMe KOMIICTCHIIUN, 0OHAPYKUBIITUM
BCECTOPOHHEE, CUCTEMATHUYECKOE M TIIyOOKOe 3HaHHE Y4eOHO-IIPOrpPaMMHOTO
Marepuaia, YMEHHE CBOOOJHO BBITIOJHATH 3aJlaHUSA, TPETyCMOTPEHHBIC
MpOrpaMMOM, YCBOMBIIMK OCHOBHYKH) UM 3HAaKOMBIA C  JIONOJHUTEIbHOU
JUTEPATypOr, PEKOMEHIOBAHHOM MPOrpaMMOM, IPOJIEMOHCTPUPOBABIIIUM YMEHUE
MPUMEHSATh TEOPETHUECKUE 3HAHMS I PEIIEHUS MPAKTUYECKUX 3a]a4, YMEIOIIUM
HaXO0JIUTh HEOOXOAMMYIO MH(POPMALIMIO U UCIOJIb30BaTh €€, a TAKKE YCBOUBILIHUM
B3aMMOCBSI3b OCHOBHBIX IOHATUM JUCHUIUIMHBI, MPOSBUBIIUM TBOPYECKHE
CIIOCOOHOCTH B MOHUMAHMH, U3JI0KEHUHU U UCTIOJIB30BAHUH YYEOHO-ITPOrPAMMHOTO
Marepuarna.

Onenka «4» - BbICTaBIsACTCS OOYYArONIMMCS, OBJAACBIIMM OOIIUMH U
npoecCUOHATbHBIMU  KOMIIETCHIIUSIMH,  TIPOJEMOHCTPUPOBABIIUM  XOpOIIIee
3HaHWE  Y4YEOHO-TIPOrpaMMHOTO  MaTepualia,  yCHEIIHO  BBITOJHSIOIINM
IIPELYCMOTPEHHBIE B MPOrpaMME 3a/laHHsl, YCBOMBIIMM OCHOBHYIO JINTEpATypYy,
PEKOMEHJOBaHHYI0O B TMpPOrpamMme, a TakKe M[OKa3aBIUIUM CUCTEMAaTHUYECKUN
XapakTep 3HaHUM 1O JUCUUIUIMHE, CIHOCOOHBIM K MX CaMOCTOSITEIIbBHOMY
MOTNIOJJHEHUI0O W OOHOBJIEHUIO B XOJE JajbHedmeill y4yeOHOH paldoTel U
po(eCcCUOHATILHOM ESITEIbHOCTH.

Onenka «3» - BBICTaBISIETCS OOydYarOUMCS, OOHAPYXUBLIUM 3HAHUE
OCHOBHOTO Y4E€OHO-NPOrPaMMHOTO Marepuajia B 0ObeMe, HEOOXOJUMOM IS
JanbHeumer  yuyeObl W mOpencrosimied  paboThl MO CHEHUAIbHOCTH,
CIIPABISIIOIIEMYCSl C BBIIIOJHEHUEM 3aJaHUM, MPEITYCMOTPEHHBIX MPOrpaMMOH,
3HAKOMbIM C OCHOBHOW JIMTEpATypoOd, PpPEKOMEHJIOBAHHOMW MPOrPaMMOM,
JOMYCTUBIIMM MOTPEIIHOCTA B YCTHOM OTBETE U MPHU BBHINOJHEHUH 3aJaHUM, HO
o0nagaronM HEOOXOIMMBIMU 3HAHUSIMU JIJI UX YCTPAHEHUS TMOJ PyKOBOACTBOM
npenogaBarenss. OOmmue U npodeccuoHaTbHbIE KOMIIETECHIIMM Y  TaKUX
oOy4varoruxcst chopMupoBaHbl MO0 CHOPMHUPOBAHBI YACTUYHO M HAXOMSITCS HA
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cTanuu GOpMHUPOBAHUS, HO MOl PyKOBOJCTBOM IpenoAaBaress OyayT MOJTHOCTHIO
c(OpMHPOBAHBI.

OneHka «2» - BbICTaBISETCA O0yYarolMMCs, OOHApYyXUBLIUM IpPOOEsbl B
3HAHMSIX  OCHOBHOTO  y4e€OHO-NMPOrpaMMHOIO  Marepuaina, JAOMyCTUBUIMM
MPUHIMIHAIbHBIE OIIMOKA B BBINOJIHEHUH MPEAYCMOTPEHHBIX MPOrpamMMoil
3aJlaHdi, ecau o0uure U npodeccuoHalIbHbIe KOMIETEHIIMU He C(OPMHUPOBAHBI,
BUBI IPO(HECCUOHATIBHON IEATEIIBHOCTH HE OCBOEHBI, €CJIM HE MOTYT ITPOJOJKUTH
o0yuyeHue Wil NPUCTYNUTh K NPO(EeCcCUOHATBLHOW JEATENbHOCTH 10 OKOHYaHUH
TEXHUKYMa 0€3 JT0NOJHUTENIbHBIX 3aHATUN IO COOTBETCTBYIOIIEH JUCIUIIMHE

BuinoJiHeHHe 3aaHUs:

Ha  pacopenenmurenbHOM ~ yCTPOMCTBE  NMOACTAHIMH  YCTAHOBJICHBI
BBICOKOBOJIBTHBIE BBIKIIIOYATEIM CTAHAAPTHOTO Kiacca HanmpspbkeHus. OnpenenuTb
KOHCTPYKILHH Y MapaMETPOB BBICOKOBOJIbTHBIX BBIKJIFOUATEIIEH.

IlopsinoK BBINOJHEHHUS:

1. O3HaKOMUTBCS C TEXHHUYECKUMHU JAHHBIMHU BBIKIIFOYATENICH. 3anucaTh
TEXHUYECKUE JAHHBIC BBIKIIIOUATEISI, [IOMEIICHHbIE Ha Ta0JIMYKe WU B
MacIopTe BBIKIIIOYATENS, YCTAHOBIICHHOTO B JIA0OPATOPHH.

2. MByunTh KOHCTpPYKIIMIO BakyymHOro Bbikitouarenss BB/TEL,

OTZIEJIbHBIX €r0 Y3JIOB.

O3HaKOMHTBCS C YCTPOMCTBOM IOJFOCA BBIKIFOYATEIIA.

. Kpatko onmcaTe €ro yctpoucTBo.

Crnenatb BBIBOJ MO paboTe.

O

KoHTposibHBIE BONIPOCHI

1. KoMMyTanroHHbI€ anmapaTthl: HA3HAYEHUE U Pa3HOBUAHOCTU

2. PazpenuHUTENN: PA3HOBUIHOCTh M UX KOHCTPYKIUS

3. TpeGoBaHus K BEIOOPY KOMMYTAllMOHHBIX anapaToB

4. BeikiroyaTesld Harpy3Ku: pa3HOBUIHOCTh M UX TEXHUYECKHUE MapaMeTphbl
5. KakoBo Ha3HaueHHE aBTOra30BOT0 BBIKJIIOYATENS?

Kpurepuu ouennBanus:

Onenka «5» - B paboTe 1aH MOJHBIN, pa3BEpHYThI OTBET HA MOCTABIICHHbIE
Bomnpockl. M3noxeHue 3HAHUN B MUCBMEHHOW (OpME TMOJIHOE, CHUCTEMHOE B
COOTBETCTBMM C TpeOOBaHUAMH Y4YeOHOM mporpaMmbl. 3HaHue 00 OOBEKTe
JEMOHCTpUpYeTCcsl Ha (OHE TOHMMaHUS €ro B CHCTEME JIaHHOM HayKud W
MEXIUCIMIUIMHAPHBIX CBsi3ed. OTBET M3JI0XKEH JIMTEPATypHBIM S3BIKOM C
UCII0JIb30BAaHUEM HAyYHON TEPMHUHOJIOTUN;

Omnenka «4» - B paboTe JaH MOJIHBIN, Pa3BEPHYTHI OTBET HA MOCTABICHHBIH
BOIIPOC, IIOKA3aHO YMEHHE BBIICIUTh CYIICCTBEHHBIE M HECYILECTBECHHBIE
npusHaku. Mmeromnuecs y o0y4daroiierocs 3HaHUsI COOTBETCTBYIOT MUHUMAaJIbHOMY
o0BeMy COJEpKaHWsl TPEIMETHON TOJATOTOBKH. V3nokeHue 3HAHWA B
NUCBMEHHOW (OopME TMOJIHOE, CHUCTEMHOE B COOTBETCTBHH C TpeOOBaHUSIMHU
y4ueOHOH nporpamMMbl. Bo3MOKHBI HECyIIEeCTBEHHbIE OIIMOKHA B (POPMYJIHPOBKAX.
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OTBET JOTUYEH, UBJIOKEH JIMTEPATYPHBIM S3BIKOM C HCIOJIb30BAaHUEM HAYyYHOM
TEPMUHOJIOTHH;

OneHka «3» - TaH HENOCTATOYHO IOJIHBIA M HEAOCTATOYHO Pa3BEPHYTHIN
orBeT. JlomyiieHbl OMIMOKM B PACKPBITHUM TOHSATHUM, YMOTPEOJICHUU TEPMHUHOB.
Odopmnenue TpedyeT NonpaBoK, KOPPEKIIHHY;

OmeHka «2» - JlaH HENOJHBIA OTBET, MNPEACTABISIOMUN  CcO0O0M
pa3po3HEHHbIE 3HAHUS 10 TEME BONPOCa C CYIIECTBEHHBIMH OIIMOKaMu B
onpeneneHusx. M3moxeHne HErpaMOTHO, JOMYIIEHbl CYIIECTBEHHBIC ONIMOKH.
OTcyTcTBYeT HHTEpEC, CTPEMIICHHE K JOOpPOCOBECTHOMY M Ka4eCTBEHHOMY
BBITIOJIHEHUIO YUEOHBIX 3aJJaHUM.

TecTupoBanmue:

1. TTonyTopHas cxema PY npumensiercs Ha HanpsbkeHun 220 kB u Bbllie npu:
A) drclie MPUCOEIMHEHNI ECTh U OoJee

b) uncne npucoenuHeHuii nATh U Oosee

B) uncne npucoenunenuii cemb u 0oiiee

') yncne npucoennHeHuit BoceMb U 0oJiee

J1) yucne npucoeAMHEHUI TpU U OoJiee

2. HenocraTtok xoJbpIeBrIX cxeM PVY:
A) CIOXXHBIN BBIOOD ammapaToB

b) cnoxubIil BBIOOp cxem

B) croxHBIN pacdeT HaIC)KHOCTH

') 6ombI10#1 0OBEM pacyeToOB

J1) CII0)HOCTb IPUMEHEHUS

3. Ha kakux noacTaHUusX 1eJ1ecO00pa3HO UCIIONIb30BATh OJIOYHBIE CXEMBI:
A) Ha TYNIMKOBBIX

b) Ha nmpoxoaHbIX

B) Ha ronoBHBIX

I') Ha y3710BBIX

J1) Ha pallOHHBIX

4. Cxema ¢ paboueit u 00XOJTHON CUCTEMOM IIWH MPUMEHSETCS TIPH:
A) nisiTu u 6oiee MPUCOSTMHEHUSIX

b) mecTtu u Gosee npucoeTMHEHUSIX

B) cemu u 6omnee mprcoeTMHEHUIX

I') mpakTHyecKn HE TPUMEHSACTCS

J1) yeTripex u Oosiee MPUCOETUHEHUSIX

5. B cxeMe PV yeTbIpexyrojbHUK:

A) Ha npUCOeAMHEHUH KaX0W JTUHUU YCTAHOBJIEHO JIBa BHIKJIIOYATENS

b) Ha mpucoeMHeHNH KaXK101 JIMHUM YCTAHOBJIEHO TPH BBIKJIIOYATES

B) Ha npucoenuHeHNM KaXk10 IMHUM YCTAaHOBJIEHO YETHIPE BBIKIIIOYATENS
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T) Ha IMPUCOCANHCHNHA K&)I(I[Oﬁ JIMHHUU YCTAHOBJICH OJIMH BBIKJIFOYATCIIb
I[) Ha IMPUCOCANHCHNUHA Kﬁ)KI[OfI JIMHUMW YCTAHOBJICHO JIBa UJIM OJHWH BBIKIIFOYATCIIb

Kpurepuu ouennBanus:

Onenka «5» - He meHee 80% MpaBUIbHBIX OTBETOB;
Ouenka «4» - 65-79% npaBUIbHBIX OTBETOB;
Ouenka «3» - 50-64% npaBUIbHBIX OTBETOB;
Ouenka «2» - meHee 50% MnpaBUIbHBIX OTBETOB.

IIpakTHYyeckoe 3aHATHE 110 TeMe
2.1. Opranu3anusi TeXHHYECKOI0 00CIyKMBAHHUSA 3JIEKTPOOOOPYA0BAHMS
MOACTAHLMH

dopma pabdoThI: BLINIOJHEHUE 3a/IaHUSI.

Henab: HayunThes onpenensatb Toku K3 1 HayanbHOr0o MOMEHTa BpEMEHU
METOJIOM  OTHOCHUTENIbHBIX  €IUHUIL; 3aKPENUTh TEOPETHUYECKUE  3HAHUS,
MOJIyYEHHbIE Ha JIEKUMOHHBIX 3aHATHSAX, 3aKPENUTh HABBIKM I0Jb30BAHUS
CIIPaBOYHOM JIUTEPATYPOH.

KosmnuecTBo yacoB: 3 yaca

Koab1 popmupyembix komnerenuuii: OK 03, TIK 2.1, [IK 2.5

YcTHBI onipoc:

1. Hanbonpliee HauanpHOE 3HAUCHUE allepUOANUYECKOTO TOKA

2. Y napubii Tok K3, uepe3 kakoe Bpemsi OH HaCTynaeT?

3. Ilepuognueckas u anepuoauyeckas cocTapiisitonias Toka K3

4. BeiOop 0a3uCHBIX MOIIHOCTh M HampsbkeHue npu pacyere TokoB K3 B
cetsx cBeime 1 kB

5. DnekTpoaMHaAMUYEeCKass U TEPMHUYECKAs CTOMKOCTh IMPOBOAHUKOB WU
anmapaToB

6. HeoOxomumocTh CHMKEHUS BeTudnH ToKOB K3 B 3HEprocucreme

7. CniocoOb1 orpannueHus TokoB K3

Kpurtepuu onennBanus:

Omenka «5» - BbICTaBIISIETCS  OOyYalOIMMCS, OCBOMBIIUM  BCE
IpeIyCMOTPEHHbIE MPOQPECCUOHATIBHBIE U 00IHME KOMIETEHIIMU, 0OHAPYKUBIIUM
BCECTOPOHHEE, CHUCTEMAaTUYECKOe W TIIIyOOKOEe 3HaHHE Y4YEOHO-IPOrpaMMHOTO
MaTepualia, YMEHHE CBOOOJHO BBINOJHATH 3aJlaHUsA, MPETyCMOTPEHHBIE
NporpaMMoOi, yCBOMBIIMKA OCHOBHYK) M 3HAKOMbBIM C  JOIOJHUTEIbHOMU
JIUTEPATYPOU, PEKOMEHIOBAaHHOW MPOrpaMMOM, NPOJIEMOHCTPUPOBABIINM YMEHUE
MIPUMEHATh TEOPETUUECKUE 3HAHUS I PEUICHUS MPAKTUYECKUX 33/1a4, YMEIOIIUM
HaxXOJUTh HEOOXOJUMYIO MH(OPMALIMIO U UCTIOIB30BaTh €€, a TAKXKE YCBOUBIINM
B3aMOCBSI3b OCHOBHBIX TIOHSTHW JUCUUIUIMHBI, MTPOSBUBIIAM TBOPYECKHUE
CIOCOOHOCTH B TOHUMAHUHU, U3JI05KEHUHU U UCIIOJIb30BAHUH YU4€OHO-TTPOTPAMMHOTO
Marepuana.

Onenka «4» - BBICTaBIACTCS OOYYArOUIUMCS, OBJAJEBIIUM OOIIUMHU U
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po(ecCHOHATBFHBIMU  KOMITIETCHIIMSIMH,  TTPOJIEMOHCTPUPOBABIIUM  XOPOIIIee
3HaHUE  Y4eOHO-NPOrpaMMHOIO0  MaTepuasna,  YCIEIIHO  BBINOJHSIOIIUM
MPEYCMOTPEHHBIE B MPOrpaMMe 3aJlaHus, YCBOMBIIUM OCHOBHYIO JIUTEpaTypy,
PEKOMEHJOBaHHYI0O B TMpOrpamMme, a TakKe T[OKa3aBIIUM CHUCTEMaTUYeCKU
XapakTep 3HAHUW 10 JUCHUIUIMHE, CHOCOOHBIM K UX CaMOCTOSITEILHOMY
NOMOJHEHUI0O W OOHOBJIEHHIO B XOJA€ JaibHeilleid ydeOHOW paboThl U
npodeccuoHaIbHOMN 1eATeTbHOCTH.

Onenka «3» - BBICTABISIETCS OO0yYaromUMCS, OOHAPYXUBIIUM 3HAHUE
OCHOBHOTO y4YE€OHO-POrpaMMHOTO Marepuajia B 0O0ObeMe, HEOOXOJUMOM IS
JanbHeWme  yuyeObl W TOpencTosmie  paboThl MO CHEIHAIbHOCTH,
CIPABJISIFOIIIEMYCSI C BBIIOTHEHUEM 3aJaHUM, TPETyCMOTPEHHBIX MPOTPaMMO,
3HAKOMBIM C OCHOBHOW JINTEPATYpOHW, PEKOMEHAOBAHHOM  MPOrpPaMMOM,
JIOTYCTUBIITUM TIOTPEITHOCTH B YCTHOM OTBETE M NP BBIMOJTHCHUH 33JaHHUMA, HO
00J1aJal0IM HEOOXOUMBIMU 3HAHUSIMU JJISI UX YCTPAHEHHS MO/ PYKOBOJICTBOM
npenogaBareniss. OOmue ©  NpodecCHOHAIbHBIE KOMIIETCHIIMUM Y  TaKuX
oOyuaromuxcsi chopMupoBaHbl MO0 cHOPMUPOBAHBI YACTUYHO M HAXOIATCS Ha
ctaauu (GOpMHUPOBAHUS, HO IO PYKOBOJCTBOM IpernoaaBatess OyIyT MOJHOCTHIO
c(hOpMHUPOBAHBI.

OneHka «2» - BBICTaBISIETCA OOyYarolMMCs, OOHApYUBIIUM IMpPOOEsbl B
3HAHMSX  OCHOBHOTO  y4e€OHO-NPOrpaMMHOIO  Marepuaina, JOMyCTHUBIIUM
NPUHIMIHAIBHBIE ONIMOKKM B BBIIIOJIHEHUH MPEAYCMOTPEHHBIX IPOTrpamMMoit
3aJlaHui, ecau o0mue U npodecCuoHANIbHBIE KOMIETCHIIMN He C(HOPMHUPOBAHBI,
BU/JIbI IPO(HECCUOHATBFHOM IEITeTHOCTH HE OCBOCHBI, €CJIM HE MOTYT MPOJAOKHUTH
oOy4eHHe WA MPUCTYNHUTh K MPOPECCHOHAIBHON IEATEIHHOCTH MO OKOHYAHHH
TEXHUKyMa 0€3 JTOMOJHUTEIIbHBIX 3aHSATUN 10 COOTBETCTBYIONIEH AUCIUILINHE

BeinosaHenue 3a1aHus:
B oTHOCHTENBHBIX €IUHULIAX PACCUUTATH TOKH TPeX()Ha3HOr0 KOPOTKOTO 32 MBIKAHUS
Lo, 1. icXoHBIE aHHBIE TPUBECHBI HA pUcyHKe 1 U B Talmie 1.

Taoauua 1 - Bapuanrer 1 — 5

BapwuanTt 1 2 3 4 5
PaccunTathk Toukm K3 B TOUKE K-1 K-2 K-3 K-4 K-5
U, 230 115 230 115 115
Cpenunee HampsHDKEHHE v 15,75 20 20 10,5 18
U. kB Us 20 18 20 10,5 18
> U, - - - 6,3 10,5
Us - - - - -
MOIIHOCTh HEPro- 2400 1600 2600 1400 1200
cucteMsl Sc, MB' A C
HomunansHOE corpo- 1,35 1,15 1,4 1,1 1,2
TUBJICHHUE X,0,C, O.€.
HomunanbHast MomHOCTE| G/ 258 375 353 137.,5 188
reHepaTopa Skomc, 0,19 0.173 0,2 0,189 0,22
MB'A / MHTYKTHBHOE G2 588 188 588 137,57 188
COIpO- 0,242 0,22 0,242 0,189 0,22
TUBJICHHE X 4, O.€.
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Bapuant 1 2 3 4 5
Paccuurats Toukn K3 B TOUuKe K-1 K-2 K-3 K-4 K-5
o TBYXOOMOTOYHOTO T1 250/10,5 | 400/10,5 400/11 125/10,5 | 200/10,5
Tpancdopmaropa, MBA| T2 630/12,5 | 200/10,5 | 630/12,5 | 125/10,5 | 200/10,5
HaIpsDKCHUEC 13, T4 - - - - -
K3 ux. B-H, % 17 - - - 10/10,5 16/10,5
Shon TPEXOOMOTOYHOTO
Tpancopmaropa, MB-A
Hanpsbkenue K3 mexny|75, 76 - - - - -
0OMOTKaMH
ux.B-H, ux.B-C, ux.C-H,
%
Wi/W2| 165/190 75/60 140/180 52/52 68/68
JlnmuHa nuHuUi 3nekTpo- (W3 - - - 26 32
repenadu /, KM w4 - - - - _
w5 - - - - -
weo - - - - -
us | ;
’ Y k10
K-9 T5 76
Z
r
K-8
w5
& )
s 77 w6 c
B |
«1 K-6
: Lg%j
K-4 Wi w2
w3 K-7 T4 i
g vi
v K-2 %< ks
Gl G2
Pucynok 1 — Cxema st onpenenenusi Tokos K3
[Iponomxkenue Tabmunbl 1 (BapuadTel 6 — 10)
Bapuant 6 7 8 9 10
Paccuurars Toxu K3 B Touke K-6 K-7 K-8 K-9 K-10
| U, 115 230 115 230 230
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Bapuant 6 7 8 £ 10
Paccumntate Toku K3 B TOuke K-6 K-7 K-8 K-9 K-10
U, 10,5 20 10,5 15,75 20
Cpesiice HanpsKeHe U; 10,5 20 10,5 15,75 20
U. «B U, 10,5 10,5 6,3 10,5 10,5
v Us - - 37 37 37
MomuHoCTh 2HEpro- 1100 2150 1300 1900 2900
cuctemsl Sc, MB'A c
HomunansHoe cormpo- 0,95 1,3 1,25 1,26 1,7
TUBJICHUE X*youC, O.€.
HomunansHass Monr- Gl 125 375 78,75 258 588
HOCTb F'€HepaTopa 0,192 0.173 0,139 0,19 0,242
Sionc, MB'A '/ G2 125 375 78,75 258 588
MHJIYKTUBHOE COIPO- 0,192 0.173 0,139 0,19 0,242
THUBJICHHUE X'y, O.€.
S)ion TBYXOOMOTOUYHOTO T1 125/10,5 400/11 80/11 250/10,5 | 630/12,5
Tpancdopmaropa, 12 125/12,5 400/11 80/11 250/10,5 | 630/12,5
MB'A / HanipshKkeHUE 73, T4 | 25/10,5 32/11,5 - - -
K3 Uk, B-H, % T7 - - - - -
Syon TPEXOOMOTOYHOTO
TpaHcdopmaropa, 16 16 16
MBA
HanpsokeHue K3 mexnay 5, 16 ) ) 17,5; 20; 12,5; | 22;12,5;
OOMOTKAMH U, B.H, UsB- 10,5; 6,5 6,5 9,5
c, UxcN, Yo
wil/w2 70/70 210/210 62/62 190/190 180/180
JnmuHa TuHUNA 3JEeKTpOo- w3 : - - - -
nepeaun I, K W4 12 60 24 85 90
’ w5 28 70 16 62 50
w6 35 95 32 110 120

IopsAa0K BBINOJIHEHUSA:

I[J'ISI BBI6paHHOFO BapHaHTa COCTABJIACTCA paCcdCTHAA CXCMaA. IIo paC‘-IGTHOﬁ
CXCMC COCTAaBJIACTCA CXCMa 3aMCHICHMHA. Bce nieMeHTBl cXeMbl 3aMCIICHU A
3aMCHAIOTCA MHAYKTUBHBIMH COIIPOTHUBJICHUAMM. COHpOTI/IBJ'IeHI/Iﬂ BBIpAXKAIOTCA B
OTHOCHUTCIIBHBIX HJIM MMCHOBAHHLIX CAMHHUIAX B 3aBUCHUMOCTH OT MCTOAA pacdcTa

Toka K3.

1. 3agaTbcs Oa3UCHBIMHM BETHYHHAMHU
S, =10000MBA - GazucHAs MOIIHOCTb,
- 0a3uMCHOE HANpsHKCHHWE, TPHUHUMACTCS PaBHBIM CpEIHEMY

Uy =Ucp

HOMHUHaJIbHOMY HanpsbkeHuto ctyneHu K3. 9to moxet ObiTh U 45U 45

UCTAH =6;10;35;110;220;300 xB
U pp=65:10,5:37;115; 230 330 «B.

SE
3%V,

] =

b

- Oa3ucHbIN TOK ctyneHu K3 — 7,. /5, , U T.1I.
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2. IlepeBecT CONPOTUBICHUS B OTHOCUTEIIBHBIE WM HWMEHOBAHHBIC
€IMHHUIIBI, JJI1 BBICOKOTO HAIpPSXKEHUS PEKOMEHIYETCSl pacdyeT B OTHOCUTEIBHBIX
eaununax. [lepeBoj MOXKHO BBIMOJHUTH IO popMyJiaM B TaOJIUIIE.

Ta6mmma [1-2 ITpuBeaeHHBIC 3HAYCHHS COMPOTUBIICHUI

DJIEMEHT WcxonHbrit HMmenoBaHHEBIE OTHOCUTENLHEBIE
AJIEKTPOYCTAHOBKH rapameTp € TUHHUIIBI € IVHHUIIBI
N e e v Ul"i B | Sb
I'eneparop PR X = X pons | XS o g
e a’* o PN xd/ % Ui x‘/; % SE
S e X = X =
100 SHOM 100 SIIOM
DHeprocucrteMa S U, =S
X =— =
Sy Sk
IIIO,M' LOTK Uf; _ SE
X = Xy =
'\/g * [HO."\/I,()TK U(jp \/g * [H().M,()TKUCP
Xwc(HOM) Uf; o S,
X=X Xy = ‘X*C(HOM’) S
S trom S HOM HOM
Tpancpopmarop x; %o x,% U, x, % S,
X = Xo =——"—
S 1om 100 S,,,, 100 S,
PeakxTop X, U, Sy
X=Xp— Xy =Xp—
U(‘P UU’
JInann Xy U, Sy
X =y L Xo =Xy L
DJIEKTpOIEpEIauYn L Uz, Uy

3. [IpousBect TpeoOpa3oBaHUs B CXEME, OMNPEICIHUTh PE3YJIbTHPYIOIIEe
CONPOTUBJICHUE JJISI KAXJ0M U3 HaMeueHHbIX Touek K3.
4. OnpenenuTh HaYalTbHOE 3HAYEHUE MEPUOMUECKON cocTaBisitonien Toka K3

]5
Iy = , KA
‘xPl:"i
5. OnpenenuTh 3HaYEHUE MTHOBEHHOTO aMIUTUTYIHOTO 3HAYEHUS yAapHOTO
TOKa iy = 2k,7,,, KA tae 4. u3 tabm.Il-1

6. [elicTByroniee 3HaU€HUE yIAPHOTO TOKA
I, =1,,(0+ k;—1) KA

KoHTpoJibHBIE BOIIPOCHI
1. [Ipn Kakux YCIOBHUSX HMMEET MECTO HauOOJblllee HAYAIbHOE 3HAYCHUE
anepuoJANYEeCKOro Toka?
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2. Yro Takoe ynaphslii Tok K3, yepe3 kakoe BpeMsl OH HacTymnaer?

3. Uto Takoe mepuoandecKas U arnepuogudeckas coctapistomas Toka K3?

4. Kak BbIOMpatoT 0a3uCHbIE MOIIHOCTh U HAINPSIKEHUE MPU pacueTe TOKOB
K3 B ceTsax cBpie 1 kB?

5.Ut0 Takoe DJIEeKTPOJAMHAMHUYECKAs W  TEPMHUYECKAass  CTOMKOCThb
IPOBOJIHUKOB WJIY aIapaTroB?

6. Uem ormpenensieTcss HEOOXOAMMOCTb CHUKEHHsS BeIWYMH TOkoB K3 B
sHeprocucreme?

7. Ilepeuncnure ciocoObl orpannueHns TokoB K37

Kpurepuu ouennBanus:

Onenka «5» - B paboTe 1aH MOJHBIN, pa3BepHYThI OTBET HA MOCTABIICHHbBIE
Bonpockl. M3nokeHue 3HAHUI B NUCBMEHHOM (QopMe TMOJHOE, CUCTEMHOE B
COOTBETCTBHHM € TpeOOBaHUAMH Yy4eOHOM mporpamMmbl. 3HaHue 00 O0OBEKTe
JEMOHCTpUpYeTCcsl Ha (OHE TOHMMAaHHUS €ro B CHCTEeME JIaHHOW HayKu W
MEXIUCUUIUIMHAPHBIX CBsi3eil. OTBET W3J0XKEH JIUTEPATypPHBIM S3BIKOM C
HCIIOJIb30BaHUEM HAYYHON TEPMUHOJIOTUH;

Omnenka «4» - B paboTe JaH MOJIHBIN, Pa3BEPHYTHI OTBET HA MOCTABICHHBIH
BOIIPOC, II0KA3aHO YMEHHWE BBLACINUTh CYLIECTBEHHBIE W HECYLIECTBEHHBIE
npu3Haku. Mmeromuecs y o0y4aromerocs 3HaHus: COOTBETCTBYIOT MUHUMAJIBHOMY
o0beMy coJepKaHUs MPEIMETHOM MOATrOTOBKHU. M3nmokeHue 3HaHUK B
MMCbMEHHOM (OpME TOJIHOE, CHUCTEMHOE B COOTBETCTBUU C TPEOOBAHHUSIMHU
y4eOHOHM nporpaMMbl. Bo3MOXHBI HECylIeCTBEHHbIE OLIMOKUA B (POPMYJIUPOBKAX.
OTBeT JIOTMY€H, U3J0KEH JIUTEPATYpPHBIM S3BIKOM C HMCIOJb30BAHHEM HAay4YHOU
TEPMUHOJIOTHH;

OueHka «3» - JaH HEIOCTAaTOYHO MOJIHBIA M HEAOCTATOYHO Pa3BEPHYTHIN
orBeT. JlonmyimieHbl OMMOKM B PACKPBITHH TOHSTHM, YNOTpPeOJECHUU TEPMUHOB.
Odopmiienne TpedyeT MonpaBoK, KOPPEKIINH;

OmeHka «2» - JlaH HEMOJHBIA OTBET, MPEJACTABIAIOMUA  CcO00M
pa3pO3HEHHbIE 3HAHUS 10 TEME BOIPOCAa C CYIIECTBEHHBIMM OIIMOKamMu B
onpeneneHusx. M3noxkeHne HErpaMOTHO, JONYIIEHbl CYIIECTBEHHbIE OLIMOKH.
OTCyTCTBYyeT HHTEpEC, CTpeMJICHHE K J0OpOCOBECTHOMY W KayeCTBEHHOMY
BBINIOJIHEHUIO YYEOHBIX 3aJaHUM.

TecTupoBanmue:
1. Yto BaMsAET HA BEIUYHUHY U30JISIUU TOKOBEAYIIUX YaCTEH:
A) 3HaUeHUE HOMUHAJIBHOTO HAIPSIKEHUS SJIEKTPOYCTAHOBKHU
b) 3HaueHrEe HOMUHAIBHOIO TOKA 3JIEKTPOYCTaHOBKH
B) 3nauenue makcumanbHoro Toka K3
I') 3HaueHue pacueTHON HArPy3KU
J1) 3HaueHHE MOTEPH IEKTPOIHEPTUU
2. locTonHCTBA aBTOTpaHC(HOPMATOPOB
A) cHIDKEHHE pacxo/ia aKTUBHBIX U KOHCTPYKTHUBHBIX MaTe€pHaIOB
b) noBellieHre conpoTUBIEHN 0OMOTOK
B) noBelienne neperpy3o04Hon crnocoOHOCTH
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I') noBbIilIeHHE CTOUKOCTH K ToKam K3
J1) NOBBIIIEHUE OXJTAKACHUS OOMOTOK
3. Henocrarok aBToTpanchopmMaTopos
A) HEOOXOIUMOCTh TITYXOr0 3a3eMJICHUSI HEUTpalu
b) noBekllieHre CONPOTUBIEHNS 0OMOTOK
B) cHmxeHue neperpy304Hoi ciocoOOHOCTH
I') camkenue croitkoctu K Tokam K3
J1) cHIKEHUEe OXJIaXKISHUs] OOMOTOK
4. OTKpBITOE pacnpeieTUTEIbHOE YCTPOMCTBO
A) o0opyaoBaHHE pacroiaraeTcs Ha OTKPHITHIM BO3yXe
b) ob6opynoBanue pacrnosiaraeTcs moJi HABeCOM Ha OTKPBITHIM BO3IyXe
B) o6opynoBanue pacrnosaraercsi B HOMEIICHUN
I') oGopynoBaHue pacmnonaraeTcs B CEUaIN3UPOBAaHHBIX OOKCaxX
J1) obopyioBaHue pacnoiaraercs B OJIOYHOM 3/ITaHUU
5. 3aKphITOE pacHpeeIUTEILHOE YCTPOUCTBO
A) ob6opynoBaHUE pacrojaraeTcsi B IOMEIIeHUU
b) obopyoBanue pacrnosiaraetcsi Ha OTKPBITBIM BO3/1yXe
B) o6opynnoBanue pacnosiaraetcsi B CieuaiIn3upoBaHHBIX OOKcax
I') o6opynoBanue pacrnoiaraeTcsi ol HABECOM Ha OTKPBITHIM BO3IyXe
J1) o6opynoBaHue pacrnoiaraeTcsi B KOHTeHHepax

Kpurtepuu onennBanus:

Onenka «5» - He meHee 80% MpaBUIbHBIX OTBETOB;
Ouenka «4» - 65-79% npaBUIbHBIX OTBETOB;
Ouenka «3» - 50-64% npaBUWIbHBIX OTBETOB;
Ouenka «2» - menee 50% MnpaBUIBHBIX OTBETOB.

IIpakTH4yeckoe 3aHsiTHE 110 TeMe
2.2. Texuuueckoe o0cay:KUBaHue 000py10BaHUA TPaHCHOPMATOPHBIX
NMOACTAHIMH

®opma padOThI: BLIIIOJHEHUE 3aITaHUSL.

Heab: U3yuyuTh HOPMBI 1O TEXHUYECKOMY OOCTY>KMBAaHUIO OOOPYIOBAHHUS
TpaHC(HOPMATOPHBIX MOACTAHIIUH.

KosmuecTBo yacoB: 3 yaca

Koabl popmupyembix komnerenuuii: OK 03, I1IK 2.1, TIK 2.5

YcTHBIH onipoc:

1. KoHCTpyKTHUBHBIE OCOOEHHOCTH KOMMYTAIIMOHHBIX alllapaToB.

2. Ha3znauenne KOMIUIEKTHBIX TpaHchopMaTopHbix noactaniuii (KTII).
3. KoHCTpyKIUsi KOMIUIEKTHBIX TPAaHC(HOPMATOPHBIX MMOACTAHIIUH.

4. Buabl KOMIUIEKTHBIX TPAHC(HOPMATOPHBIX MOACTAHIIMIA.

5. Ha3zHaueHHe KOMIUIEKTHBIX pacrpeAenuTeabHbiX yecTpoicTB (KPY)

Kpurtepuu onennBanus:



23

Onenka «5» - BbICTaBiIsA€TCd  OOyYarOUIMMCS, OCBOMBIIMM  BCE
MPEeayCMOTPEHHBIE TPOQECCUOHANTbHBIE U O0IMEe KOMIIETEHI[UU, OOHAPYKUBIITUM
BCECTOPOHHEE, CHUCTEMATUYECKOE€ U TIIyOOKOE€ 3HAaHHME YYEOHO-IIPOrpaMMHOIO
Marepuana, YMEHHE CBOOOJHO BBINOJHATH 3aJlaHdfA, MPEIyCMOTPEHHBIE
NpOrpaMMOM, YCBOMBIIMKA OCHOBHYK) M 3HAKOMBIM C  JOIIOJHUTEIbHOM
JTUTEpaTypor, PEKOMEHI0BAaHHOM MpOorpaMMou, POJIEMOHCTPUPOBABIIIUM YMEHUE
NPUMEHSTh TEOPETUUECKHE 3HAHUS JJI PELICHUs MPAKTHUYECKUX 3aa4, YMEIOIIUM
HAXOJUTh HEOOXOAUMYIO MH(POPMAIIMIO U UCIOJIb30BaTh €€, a TAKKE YCBOUBIIHUM
B3aUMOCBSI3b OCHOBHBIX TMOHSATUM JIUCHMIUIMHBL, MPOSBUBIIUM TBOPYECKHE
CIIOCOOHOCTH B TOHUMAHHH, U3JI0KEHUU U UCTIOJIB30BAHUH YIEOHO-TTPOrPAMMHOTO
Marepuarna.

Ouenka «4» - BBICTaBIsAETCS OOY4YarOUIMMCS, OBJAJEBIIUM OOIIUMHU U
po(eCCHOHATBFHBIMU ~ KOMITIETCHIIMSIMHU,  TTPOJIEMOHCTPUPOBABIIUM  XOPOIIIee
3HaHME  Y4YEOHO-NIPOrPaMMHOrO  MaTepHalla,  yCHEIIHO  BBITOJHSIOIIIM
MPEYCMOTPEHHBIE B MPOrpaMMe 3aJlaHus, YCBOMBIIUM OCHOBHYIO JIUTEpaTypy,
PEKOMEHJIOBaHHYI0 B MpOrpaMMe, a TaKXe IOKa3aBIIMM CUCTEMATUYECKUI
XapakTep 3HaHUM 1O JUCUUIUIMHE, CIHOCOOHBIM K MX CaMOCTOSITEIIbHOMY
NOMOJHEHUI0O W OOHOBJIEHHIO B XOJA€ JajibHeilleid ydeOHOW paboThl
npodeccuoHaIbHON 1eATeTbHOCTH.

Onenka «3» - BBICTABISIETCS OO0yYaroOlUMCS, OOHAPYXUBIIUM 3HAHUE
OCHOBHOT'O y4€OHO-IIPOrpaMMHOr0 Marepuajga B oObeMe, HEOOXOJIMMOM IS
JanbHeWme  yuyeObl W TpenacTosimied  paboThl MO CHEIHAIBbHOCTH,
CIPaBISIONIEMYCSl C BBINOJHEHUEM 3aJlaHUi, MPEyCMOTPEHHBIX MNPOrpaMMOH,
3HAKOMBIM C OCHOBHOW JINTEPATYpOHM, PEKOMEHAOBAHHOM  MPOrpPaMMOM,
JOMYCTUBIIUM TMOTPEIIHOCTA B YCTHOM OTBETE€ U MPHU BBHINOJHEHUM 3aJaHUM, HO
00J1aJal0IM HEOOXOUMBIMU 3HAHUSIMU JJISI UX YCTPAHEHHS MO/ PYKOBOJICTBOM
npenogaBarensa. OOmue ©  nNpodecCHOHAIbHBIE KOMIIETCHIIMM Y  TaKUX
oOyyaromuxcsi chopMupoBaHbl MO0 cHOPMUPOBAHBI YACTUYHO M HAXOIATCS Ha
cTaauu (OPMUPOBAHMSI, HO MO/ PYKOBOJCTBOM IMpeEnoAaBaTesi OyayT MOTHOCTHIO
c(hOpMHUPOBAHBI.

OneHka «2» - BBICTaBIsETCA OOyYarolMMCs, OOHApYUBIIUM IpPOOEsbl B
3HAHMSX  OCHOBHOTO  y4e€OHO-NPOrpaMMHOIO  MaTepuaina, JOMyCTHUBIIUM
NPUHIUIHAIBHBIE ONIMOKKM B BBIIIOJHEHUH MPEAYCMOTPEHHBIX IPOTrpamMMoit
3aJlaHui, ecnu o0mure U npodecCuoHANIbHBIE KOMIETEHIIMN He C(HOPMHUPOBAHBI,
BU/JIBI IPO(HECCUOHATBFHOM IEITETHHOCTH HE OCBOCHBI, €CJIM HE MOTYT MPOJAOKHUTH
oOy4eHHe WIN MPUCTYNHUTh K MPOPECCUOHAIBHON IEATEIHHOCTH MO OKOHYAHHH
TEXHUKyMa 0€3 JTOMOJHUTEIIbHBIX 3aHSATUNA 1O COOTBETCTBYIONIEH JUCIUILINHE

BeinosaHenue 3a1aHus:
YCTaHOBUTH HA MOACTAHIHMM 3a3€MIISIFOIIUE YCTPOMCTBA M BBINOJHUTH WX
pacyer.

IHopsa0oK BBINOJHEHUSA:
CormacHo IIYD 3azemusiomue yCTpOWCTBA DSJIEKTPOYCTAHOBOK CETH C
7 (HEKTUBHO 3a3eMJICHHOW HEUTpaabi0 BBIMOJIHEHO C YYETOM COMPOTHUBICHUS



24

(R3<0,50M) w1 1oy CTUMBIM HalpsHKEHUEM PUKOCHOBEHHSL.

Pacuer mo pgomyctuMoMy CONPOTHBIEHUIO NPHUBOJMT K HEONPABIAHHOMY
repepacxoly INPOBOJHMKOBOTO MaTepuala M TpyAO3aTpaT IPU COOPYKEHUHU
3a3eMJIAIOLIETO YCTPOUCTBA.

OnbiT skcrmyatanmu  PY-110 kB um  Bbelme mno3BosisieTr mepenTu K
HOPMHUPOBAHUIO U HAIPSKEHUIO TPUKOCHOBEHUS, @ HE BEJIMYUHBI COITPOTUBIICHUS
3azemiieHus (R3<0,50m).

CnoXHBIM 3a3€MJIMTENL 3aMEHEH PACYETHOM KBAAPATHOM MOJENBIO TIPH
YCJIIOBUM PaBEHCTBA IUIONIA/ICH, OOIIEH IIMHOW TOPU30HTAIBHBIX MPOBOJIHHUKOB,
TIIyOMHBI UX 3aJI0’KEHUSI, YUCIIa U JTTMHBI BEPTUKAIBHBIX 3a3€MJIUTENICH U TITyOUHBI
UX 3QJI0KEHUS.

B pacuerax MHOTOCIIOMHBIM TPYHT IPEACTABICH ABYXCIOWMHBIM, BEPXHEN
TOMMUHON h C  yACHbHBIM  CONPOTHUBJICHHUEM P, HIDKHAM  YACIbHBIM
COIIPOTHUBIIEHUEM P

Hanpsxenue Ha 3a3emnurene

U

U _ IIp. 1011
3
K,
KH—KOBq)I/IHI/IeHT HaIpsKCHUS ITPUKOCHOBCHUS

k=M
IBLF

a\/S

IB-1MHA BEPTUKAIBHOTO 3a3€MIIATENS

Lr-anvHa TOpU30HTANBHBIX 3a3€MIIMTEICH
a-paccTOsSIHUE MEX]Ty BEPTUKATbHBIMU 3a3€MIIUTEISIMH
S-110111a/1h 323€MIIAIOLIETO YCTPOMCTBA

M-napametp, 3aBucsuiuii ot pl/p2 cm tabdn. [1-6

0.45

061112151 JJIMHA TOPU30HTAJIbHBIX 3a3eMJIMTEIEH

i

L= V5V 1|2
a

B-xoadduriiuent onpenensiemMslil o COMpOTUBICHUIO TeJla YeTOBEKa
p= "
R,+Rc

B pacuerax npumensitorcss Ru=1000 Om Rce=1,5pB.c
ConpoTuBIEHUE 3a3€MIISIIOILIETO YCTPOMUCTBA
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<Us

3.0011
13
[3-TOk, cTekaromMii C 3a3eMIUTENs MPOCKTHUPYEMOro 3a3eMJISIOIETO
ycTpoicTBa npu ogHodazHoMm K3
1) =17 %0,657

no no

OO611ee CONPOTHUBIICHUE €CTECTBEHHBIX 336 MIIMTEIICH

1
© | 1 1

R T R " R
b
Rxka0-conmpoTuBieHre pacTekaHUIO TOKa Kabenen
R-conporuBnenne pactekanuio Toka GpyHIaMEHTOB
RcTo-conpoTuBieHne pacTeKaHUIO TOKA CUCTEMBI TPOC-OMOPbI
Ecnu Re<R3.1011 TO COOpY>KAaETCs TOJIBKO CETKA U3 TOPU3OHTAIBHBIX I10JI0C,
ecnRe>R3.101 TO HEOOXOAUMO COOPYKEHHE UCKYCCTBEHHOTO 3a3€MIIUTEI,

OHpCI[eJISIIOT O6HICC COIMPOTHUBJICHUC CJIOKHOI'O 3a3CMJINTCIIA

Kad C.T.O

RZA*’O9—|— L5
’ JS Lp+Lg

. Z_\ .
A=]0.444-084*"> " |npu 0<s <01
S

VS
1, +1?

' A
'l npu 0,1 <-2—<0.5

VS S

Pa-skBUBaNICHTHOE YyIeTIbHOE CONTPOTHURIIEHUE 3eMiu, OM*M
LB-o0mias JyinHa BEpTUKAJIBHBIX 3a3eMJIUTENCH

Le=I*nB

KoyimuecTBO BEPTUKAIBHBIX 3a3€MIIUTENEH

VS *4

a

I'ne

A=|0,385-0,25*

g
*i

. B

!p
[Tonyuennoe 3HaueHue R3 momkHO ObITh MeHbIIe R3.10m Ru
VY nenpHOE COMPOTUBIIEHNE TPYHTOB CM. NpuiiokeHus tadm.I1-5



26

Ecnmu compoTuBieHue 3a3eMiuTeNsl MPEBBINIACT TpeOyeMble 3HAYEHUS, TO
HEOOXOAMMO yBEJIMYEHHE IUlom@aau S JiuHbl L 4ynMcna  BepTHKaIbHBIX
3a3eMJIMTENICd N U UX JUIMHBL. BCE 3TO MPUBOIUT K JOMOJHUTEIBHBIM PacxoiaMm.
OddexTuBHOM Mepol YMEHBIIEHUS OMACHOCTH TPUKOCHOBEHUS SIBJIACTCS
nojchinKa TpaBusi wik 1edHs cinoem 0,1-0,2m y pabGouux Mect. YaenbHOE
CONPOTUBJICHUE BEPXHEr0 CJI0sl TIpU 3TOoM pe3ko Bospactaet (5000-10000 Om*m),
YTO CHUXAET TOK, MNPOXOJSIIMI dYepe3 4YeJoBeKa, TaK KaK BO3paCTaeT
CONPOTHUBIICHUE PACTEKAHHIO TOKa co cTynmHeld Rc. B pacuere cOOTBETCTBEHHO
yMeHbIIaeTcs: KO3PGUIMEHT B ¥ yBETUYMBAETCS JOMYyCTUMOE COMPOTUBIICHUE
3a3€MJISIFOLETO YCTPOUCTBA.

KoHTpoJibHbIE BOIIPOCHI
. Haznauenue KTIIL.

. Koncrpykmus KTII.

. Buger KTIL

. Haznauenue KPVY.

. Koncrpyknus KPVY.

. Bugsr KPY.

. Mapkuposka o6o3nauenust KTII.
. Xapakrepuctuku KTIIL.

0O J O\ DN B~ WM —

Kpurepuu oueHuBaHus:

Omnenka «5» - B paboTe aH MOJHBIN, pa3BEpHYTHIN OTBET HA TIOCTABIICHHbIE
BOIIPOCHI. M3io)KeHWe 3HaHWKW B THUCBMEHHON (opMe II0JHOE, CHCTEMHOE B
COOTBETCTBHHM ¢ TpeOOBaHUAMH Yy4eOHOW mporpamMmbl. 3HaHHe 00 OOBEKTE
JEMOHCTpUpYyeTcs: Ha (hOHE TOHMMAHUSI €ro B CHCTEME JAaHHOW HayKu H
MEXKIUCIUIUIMHAPHBIX CBs3ed. OTBET UBJI0KEH JIUTEPATYPHBIM SI3BIKOM C
HCIIOJb30BaHUEM HAYYHOU TEPMUHOJIOTUH;

Onenka «4» - B paboTe JaH NMOJIHBIN, pa3BEPHYTHIA OTBET HA IMOCTABICHHBIM
BOIIPOC, TMIOKA3aHO YMEHHWE BBIACIUTh CYLIECTBEHHbIE W HECYUIECTBEHHBIE
npusHaku. Mmeronuecs: y oO0y4aronierocsi 3HaHusi COOTBETCTBYIOT MUHUMAJIbHOMY
o0beMy  CcOJEepKaHMsl MPEeIMETHOM MOAroTOBKH. M3nokeHue 3HaHMM B
NUCBMEHHON (opMe TOJHOE, CHUCTEMHOE B COOTBETCTBHU C TpeOOBaHUIMHU
y4eOHOH nporpamMMbl. Bo3MOXKHBI HECylIeCTBEHHbIE OIMMOKUA B (POPMYIUPOBKAX.
OTBET JOTUYEH, UBJIOKEH JIUTEPATYPHBIM SI3BIKOM C HCIOJIb30BAaHUEM HAYyYHOMU
TEPMUHOJIOTUH;

OueHka «3» - JaH HEIOCTAaTOYHO MOJIHBIA M HEAOCTATOYHO Pa3BEPHYTHIN
otrBeT. JlomymieHbl OMMOKN B PACKPBITHH TOHSITHH, YIMOTPEOJCHUU TEPMUHOB.
Odopmrnenue TpedyeT NonpaBoK, KOPPEKIIHUY;

Onenka «2» - JaH HENOJIHBIA OTBET, MPEJICTaBIAOMUNA  coO0OM
pa3po3HEHHbIE 3HAHUS IO TEME BONPOCAa C CYHIECTBEHHBIMM OIIMOKaMu B
onpeneneHusx. M3noxeHne HerpaMOTHO, JOMYIIEHbl CYIIECTBEHHbIE OUIMOKH.
OtcyTcTBYeT HHTEpEC, CTpeMJIEHHE K J0OpOCOBECTHOMY M Kaue€CTBEHHOMY
BBITIOJIHEHUIO YUEOHBIX 3aJJaHUM.

TecrupoBanmue:



1. CunoBble BBIKIIIOUATENH NPEIHA3HAYCHbI
A) 17151 BKIIFOYEHUS U OTKJIFOUYEHUS SIIEKTPUUECKOM 1IEMHU B JIIOOBIX PEXKUMAX
B) nst BKIIIOUEHUS 3JIEKTPUUECKOM ETHU B JIFOOBIX PEXKUMaX
B) nnst oTKITIOUEHUS DIEKTPUUYECKON e B JTIOOBIX peKuMax
I') nst OTKITFOUEHMS NEKTPUUYECKON LIETH 01 Harpy3Kou
J1) niis OTKIIFOYEHUST 00ECTOUCHHOM JICKTPUYECKOH 1eTH

2. B macisHbIX BBIKIIOYATENAX Ayra TaCUTCA B:
A) TpanchopMaTOpHOM Macje
b) nyroracurenbHOl KaMepe
B) sneraze
I') ctpye cxaToro Bo3myxa

J1) Bakyyme

3. B BO3QyIIHBIX BRIKIIFOYATENSX AyTra TaCUTCS B:
A) cTpye cxxaTtoro Bo3ayxa
b) TpancdopmaropHom macie
B) nyroracurensHoil kamepe
I') aneraze

J1) Bakyyme

4. HenocraTky MacisTHBIX BBIKITIOUATEINEH
A) M0OXapooIacHOCTh, BEICOKHE YKCITyaTaIMOHHBIC 3aTPaThI
b) HeoO6xoauMocCTh B KOMIpeccopax, BEICOKUE IKCILTyaTallMOHHBIE 3aTPaThl
B) nmoxxapoomacHocTh, HEOOXOAUMOCTh B KOMITIPECCOPAX
') BBICOKHME AKCITyaTallMOHHBIE 3aTPaThl, CII0KHOCTh PEMOHTA
J1) BBICOKHE IKCIUTyaTaIl[MOHHBIC 3aTPAThl, TOKCUYHOCTh Maciia

5. Belkiitouatenu Harpy3ku npeHa3HaueHbl
A) 11 OTKITIOYEHUS DJIEKTPUUECKON LIETH MO Harpy3Kou
bB) muist BKITIOUEHUS M OTKIIFOYEHUS DJIEKTPUUYECKOM TETHU B JIIOOBIX PeKUMax
B) mu1st BKITIOUEHUS AIEKTPUUECKOM 1IEeTH B TIOOBIX PEXKUMaX
') nuist OTKITFOUEHUS PIACKTPUIECKON e B JIFOOBIX peKUMaX
J1) m1st OTKITFOYEHUSI 00€CTOYEHHOM JICKTPUUYECKOM 11eTTH

Kpurepuun oneHuBanmsi:

Ouenka «5» - He MeHee 80% npaBUIIBHBIX OTBETOB;
Ouenka «4» - 65-79% npaBUIIbHBIX OTBETOB;
Ouenka «3» - 50-64% npaBUIIbHBIX OTBETOB;
OueHnka «2» - menee 50% npaBUIbHBIX OTBETOB.
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IIpakTuyeckoe 3anstue mo teme 3.1. TexHuueckoe o00cCay:KMBAHUE

pacnpeacJauTeabHbIX HOIICTaHHI/Iﬁ u yCTpOﬁCTB

dopma padOThI: BHIIIOIHEHUE 3aJaHUSL.

Heab: u3y4nuTh HOPMBI MO TEXHHUYECKOMY OOCIIYKMBAaHHIO O0OpPYIOBaHUS
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TpaHC(HOPMATOPHBIX MOACTAHIIUH.
KosmuecTBo yacoB: 3 yaca
Koabl popmupyembix komnerenuuii: OK 03, I1IK 2.1, TIK 2.5

Y CTHBIN 0npoc:

1. IlepeuncanTh JOCTOMHCTBA U HEJOCTATKU BCEX PEKUMOB HEUTPAIIH.

2. ITo kaxoit popMyIie BRIYUCISETCS BeTUIrHA eMKOCTHOTO Toka O33 B cetu
C HE3a3E€MJICHHOW HeUTpasibto?

3. Bo CKOJIBKO pa3 MOBBINIAETCS HANPSKEHHWE Ha HEMOBPEXKACHHBIX (a3ax
OTHOCUTEJIBHO 3€MJIM NMPHU OJHO(PA3HOM 3aMbIKAHUU Ha 3€MJII0 MO CPABHEHHIO C
HOPMAaJIbHBIM PEKUMOM B CETH C HE3a3EMJIIEHHON HEUTPAJIBIO?

4. Ilo KaKUM HaNpsHYKEHUEM OTHOCHUTENIbHO 3€MJIM HaXOAUTCS NPOoBOA (a3l
A nuHunn 35 kB, ecny npon3o1io 3aMbIKaHUE Ha 3EMITI0?

5. Ilog xakuM HampsHKEHUEM OTHOCUTEIBHO 3€MJIM HAXOJUTCS MPOBOJI (pa3bl
B nmunun 10 kB, eciii mpou3011110 3aMbIKaHUE HA 3€MJTIO?

6. Ilouemy O33 B ceTsX C HE3a3€MJIEHHON M PE30HAHCHO-3a3€MJICHHOU
HENTpasbio HE BBI3BIBAET HAPYIIECHUS PA0OTHI JIEKTPOIIPUEMHHUKOB?

7. Kakoy peXuM HaCTPOWKHU Jyroracsiiero peakTopa peKOMEHAYETCS B CETH
C PE30HAHCHO-3a3€MJICHHOW HEUTpaJibto?

8. Ilouemy B cerax HampsbkeHueM 110 kB u Beimie HenenecooOpasHO
IIPUMEHSITh PEKUM HE3a3€MIICHHOW WIIM PE30HAHCHO-3a3EMJIEHHOM HEUTpanu?

9. B Kakux ciydasx pPEKOMEHAYETCS MPUMEHATh PEXKUM PpPE30HAHCHO-
3a3€MJICHHOW HeUTpayn?

10. C kakoii 1enpi0 HeUTpanu TpaHchopMaTtopoB B ceTu ¢ 3PPEKTUBHO-
3a3€MJICHHOW HEUTPAJIBIO COCHUHSIOTCA C 3€MJIEM 4Yepe3  3a3eMIISFOLIUAMN
pazbenuauTens (30H)?

Kpurepun oneHuBanmsi:

Onenka «5» - BbICTaBIsAeTCS  OOyYarONIUMCS, OCBOMBIIUM  BCE
MIPEyCMOTPEHHBIE TTPOQeCcCHOHAIbHBIE U O0IIMe KOMIICTCHIIUN, 0OHAPYKUBIITUM
BCECTOPOHHEE, CUCTEMATHUYECKOE M TIIyOOKOe 3HaHHE Y4eOHO-IIPOrpPaMMHOTO
MaTepuaiga, YMEHHE CBOOOJHO BBINOJHATH 3aJ@aHUsl, MPETyCMOTPEHHBIC
MPOrpaMMOM, YCBOMBIIMKH OCHOBHYKH UM 3HAaKOMBIA C JIONOJHUTEIbHOU
JUTEPATypOr, PEKOMEHIOBAHHOM MPOrpaMMOM, IPOJIEMOHCTPUPOBABIIIUM YMEHUE
MPUMEHSATh TEOPETHUECKUE 3HAHMS I PEIIEHUS MPAKTUYECKUX 3a]a4, YMEIOIIUM
HaXO0JIUTh HEOOXOAMMYIO MH(POPMALIMIO U UCIOJIb30BaTh €€, a TAKKE YCBOUBILIHUM
B3aMMOCBSI3b OCHOBHBIX IOHATUM JUCHUIUIMHBI, TPOSBUBIIUM TBOPYECKHE
CIIOCOOHOCTH B MOHUMAHHH, U3JI0KEHUHU U UCTIOJIB30BAHUH YYEOHO-ITPOrPAMMHOTO
Marepuarna.

Onenka «4» - BbICTaBIsACTCS OOYYArONIMMCS, OBJAACBIIMM OOIIUMH U
npoecCUOHATbHBIMU  KOMIIETCHIIUSIMH,  TIPOJEMOHCTPUPOBABIIUM  XOpOIIIee
3HaHWE  Y4YeOHO-NPOrpaMMHOIO  MaTepuajia,  yCHEIIHO  BBIIOJHSIOUIUM
IIPELYCMOTPEHHBIE B MPOrpaMME 3a/laHHsl, YCBOMBIIMM OCHOBHYIO JINTEpATypYy,
PEKOMEHJOBAaHHYI0 B MpOrpaMMe, a TaKXe IOKa3aBIIMM CUCTEMATUYECKUN
XapakTep 3HaHUM 1O JUCUUIUIMHE, CIHOCOOHBIM K MX CaMOCTOSITEIIbBHOMY
MOTNIOJJTHEHUIO W OOHOBJIEHUIO B XOJE JajbHEedmedl y4yeOHOH paldoTel U
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npo(heCcCUOHATLHON e TENbHOCTH.

Onenka «3» - BBICTaBISIETCS OOyYarOIUMCS, OOHApYyXUBLIUM 3HAHUE
OCHOBHOTO Y4E€OHO-MPOrPaMMHOTO Marepuajia B 0O0ObeMe, HEOOXOJUMOM IS
nanpHeWmen  ydeObl W TpeAcTosimiedl paboThl MO CHEIUaIbHOCTH,
CHPABJISIIOLIEMYCSI C BBINOJTHEHUEM 3aJaHuM, MPEyCMOTPEHHBIX MPOrpaMMOi,
3HAKOMBIM C OCHOBHOW JIUTEPATypOH, PEKOMEHIAOBAHHOM  IPOIpPaMMOM,
JOIYCTUBIIUM IOTPEIIHOCTA B YCTHOM OTBETE M IIPU BBINOJIHEHUM 3aJaHHUM, HO
o0aarolM HEOOXO0AUMBIMU 3HAHUSIMU JJISl UX YCTPAHEHUs MO PyKOBOJCTBOM
npenoaasarenss. OO6mme U npodeccHuoHalbHbIE KOMIETEHIMH Yy  TaKuX
oOy4varoruxcs copmMupoBaHbl MO0 CHOPMHUPOBAHBI YACTUYHO M HAXOMSTCS Ha
cTaauu GOpMHUPOBAHUS, HO MOJI PyKOBOJCTBOM IpenoAaBaress OyayT MOJHOCTHIO
c(hOpMHUPOBAHBI.

Omenka «2» - BBICTaBIAETCA 00yYarOmIUMCs, OOHAPYKUBIIUM MPOOEsbl B
3HAHMSIX  OCHOBHOTO  y4eOHO-IPOrpaMMHOIO  Marepuaina, JOIyCTHUBUIUM
MPUHIUIUAIbHBIE OIIMOKA B BBINOJIHEHUH MPEAYCMOTPEHHBIX MPOrpaMMOi
3aJlaHui, ecau o0mue U npodecCuoHaNIbHbIE KOMIETEHIIMH HE C(OPMHUPOBAHBI,
BU/JIbI TPO(HECCUOHATBHOM 1€ATETbHOCTH HE OCBOEHBI, €CJIM HE MOTYT MPOAOKUTh
oOydeHHe WA MPUCTYNHUTh K MPOPECCHOHAIBHON JEATENBHOCTU MO OKOHYAHHUU
TEXHUKYMa 0€3 JONOJHUTENBHBIX 3aHATUN 110 COOTBETCTBYIOIIEH JUCIUIIINHE

Boinosinenne 3amanus: Ha siekTpuyeckod MOJACTAaHIMM 00ECTIEYUTh
orpaHu4eHue ot Toka K3 ¢ moMonipo TOKOOrpaHUYMBAIOIIETO PEAKTOPA.

Iopsinok BbINOJHEeHHMsI: Eciu 3HaYeHHE TOKA KOPOTKOTO 3aMbIKAHMS
OoJibllle 3HAYEHUS TOKA OTKJIFOYEHHUS, MPEIINOJaracMoro BBIKJIIOYATEIS B IIEHH
YCTaHABJIMBAETCS PEAKTOP, JJIsi orpanndeHus Toka K3. Pacuer MOXHO BBINIOJIHUTH
B OTHOCHTEIBHBIX U MMEHOBAHHBIX €JIMHHIIAX.

1. TpebyeMoe 3HaYeHUE COMPOTUBICHUS 1IEMHU C YCTAHOBKOW peakTopa
UE

Xrpes = Owm.
3o’

2. PacueTHoe conpoTHBIICHHE IIETTH 0€3 peakTopa

U 0
Xy = M
31/70 ’
3. PacueTHOE COIMPOTHUBJICHUC, IIPUXOOAIICCCS Ha pCAKTOP
Xp = Xpppg — Xis

4. Pabounii Tok cryrnenu HanpsokeHus: K3
_ NPy 10°

PAE

3U cos @

5. MakcumainbHbli paboumii TOK cTyrneHnu HanpsbkeHus: K3

n
PABMAX — {5 ) A
n—1

{

6. Br10op peakTopa 1o ycioBUsM:
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Uprons = Uver
I PHOM = I PABEMAX
Xppons = Xp
Br16op ganHbIx peakTopa 1o [3]
7. Conporusnenue 1enu K3 conpoTuBiieHreM BEIOPAaHHOTO peakTopa
UCP * K3

X« S S

KoHTpoJsbHbIE BONIPOCHI

9. Haznauenne KTII.

10. Koncrpykuus KTII.

11. Buner KTIL

12. Haznauenue KPY.

13. Koncrpykiusa KPY.

14. Bunsr KPY.

15. MapkupoBka o6o3nauenus KTIIL.
16. Xapakrepuctuku KTIIL.

Kpurepuu oueHuBanus:

Onenka «5» - B paboTe 1aH MOJHBIHI, pa3BEpHYTHI OTBET HA MOCTABIICHHbIE
Bonpochl. M3noxeHue 3HAHUNM B MHUCBMEHHOW (OpME IOJIHOE, CHUCTEMHOE B
COOTBETCTBMM C TpeOOBaHUAMHM Y4eOHOM mporpaMmbl. 3HaHue 00 OOBEKTE
JEMOHCTpUpYeTCsl Ha (OHE NOHMMAaHUS €ro B CHCTEME JIaHHOM HayKud H
MEXKIVMCUMIUIMHAPHBIX CBA3€H. OTBET U3JI0KEH JINTEPATYPHBIM SI3BIKOM C
UCITOJIb30BAHUEM HAYYHOU TEPMUHOJIOTUU;

Onenka «4» - B paboTe JaH MOJIHBIN, Pa3BEPHYTHIA OTBET HA MOCTABICHHBIM
BOIIPOC, TIOKAa3aHO YMEHHE BBIJEIUTh CYIIECTBEHHbIE M HECYUIECTBEHHbBIC
npusHaku. Mimeromuecs: y o0y4aronierocsi 3HaHusi COOTBETCTBYIOT MUHUMAILHOMY
o0beMy coJepKaHUS TMPEIMETHOM TOATOTOBKHM. M3mokeHue 3HaHUN B
NUCBMEHHOU (opME IMOJIHOE, CHUCTEMHOE B COOTBETCTBHM C TpeOOBaHUSIMHU
y4eOHOU mporpaMMbl. BO3MOXXHBI HECyIIECTBEHHBIC OMUOKHA B (POPMYIHPOBKAX.
OTBeT JIOTMYEH, M3JI0KEH JINTEPATYpPHBIM SA3BIKOM C HMCIOJb30BAHHEM HAay4YHOU
TEPMHHOJIOTHH;

OneHka «3» - TaH HENOCTATOYHO IOJIHBIA M HEAOCTATOYHO Pa3BEPHYTHIN
orBeT. JlonmyiieHbl OMMOKM B PACKPBITHM TOHSTHM, YNOTpeOJEHUU TEPMHUHOB.
Odopmnenue TpedyeT NonpaBoK, KOPPEKIIHHY;

OmeHka «2» - JlaH HEMNOJHBIA OTBET, MNPEACTABISIOMUN  CcO0O0M
pa3po3HEHHbIE 3HAHUS 10 TEME BONPOCa C CYIIECTBEHHBIMH OIIMOKaMu B
onpeneneHusx. M3noxkeHne HErpaMoOTHO, JOMYIIEHbl CYIIECTBEHHBIC ONIMOKH.
OTCyTCTBYEeT HHTEpEC, CTPEMJICHHE K JOOpPOCOBECTHOMY U Kad€CTBEHHOMY
BBITIOJIHEHUIO YUEOHBIX 3aJJaHUM.

TectupoBanue:

1. Pazpeaunurens 310
A) anmapar Ji1s CO3AaHus] BUJUMOTO pa3pblBa 3JIEKTPUUECKON LeH
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b) anmapat nmst oTKIF0YeHUS OOIBIIIX TOKOB

B) annapat nss oTKIIIOUeHUs 3JEKTPUUECKOM 1IN Mo Harpy3Koi
I') anmapat asis OTKIIIOUEHUS TIepEHANPSIKEHUH

J1) anmapat aJi OTKJIFOYEHUSI TOKOB MEPEerpy3Ku

2. U3mepuTenbHble TpaHC(HOpMATOPhI TOKA MpeHA3HAUEHBI
A) 11 U3MEpEeHUs JIEKTPUYECKUX BETUYHMH
b) nutaHus yCcTpoHCTB COOCTBEHHBIX HYX/T
B) nutaHus BHITPSMUTENBHBIX YCTPOICTB
I') u3mepeHust cOnpoTUBIICHUSI POBOIOB U KalOemnei
J1) co3manus 3a3eMJICHHS

3. TokoorpaHMYMBAIOIIKE PEAKTOPHI MPEIHA3HAYCHBI JJIs
A) orpannuenust Tokos K3
b) orpanndeHust ypaBHUTEIbHBIX TOKOB
B) orpanuyenusi TOKOB Harpy3Ku
I') orpannveHust TOKOB BKJIFOUEHUSI HATPY3KU
J1) orpaHuyeHus TOKOB XOJOCTOTO X0/1a

4. PexuM U30JIMPOBAHHON HEUTpaAIN NPUMEHSETCS MPU HAPSIKEHUSAX:
A) 3;6;10; 20; 35 kB
b) 6; 10; 20; 35, 110 kB
B) 0,69; 10; 20; 35, 110 kB
I') 0,69; 10; 20; 35 xB
) 6; 10; 20; 35, 110, 150 xB

5. JIOCTOMHCTBO U30JIMPOBAHHON HEUTPAIIU
A) Huzkue Toku 033
b) auzkue Toxu mexaydazupix K3
B) Huskue Toku aByxdazubeix K3
I') Huskue Toku AByx(dasueix K3 Ha 3emitto
) Huzkue Toku Tpexdazupix K3

Kpurepuu oueHuBanus:

Ouenka «5» - He meHee 80% MpaBUIbHBIX OTBETOB;
Onenka «4» - 65-79% npaBUIbHBIX OTBETOB;
Onenka «3» - 50-64% npaBUIIBHBIX OTBETOB;
OneHka «2» - menee 50% NnpaBUIbHBIX OTBETOB.

IIpakTnueckoe 3anaTue mo teme 4.1. HopmaruBHasi, TexHHMYeCKas
AOKYMEHTAUMS U HHCTPYKIUH

@®opma padoThI: BHIIOJIHEHUE 3aJaHUS.
Heab: M3y4nuTh HOPMBI MO TEXHUYECKOMY OOCIIYKMBaHUIO O0OpYIAOBaHUS
TpaHC(HOPMATOPHBIX MOICTAHLIUN.
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KoimuecTBo yacoB: 3 yaca
Koabl popmupyembix komnerenuuii: OK 03, [1IK 2.1, TIK 2.5

YcTHBIM onipoc:

. Pacnionoxenue obopynoBanuii Ha OPY

. Pacnionosxenne ob6opynoBanuii Ha 3PY

. HazHaueHune CUoBbIX BBIKJIFOYATEIICH

. [IpyHIMT TallleHus AYTYU B MACJISTHBIX BBIKITHOUYATEISAX

. [IpuHIMT TallieHust AYTY B BO3YIIHBIX BBIKIIFOYATENSIX

. JIoCTOMHCTBA U HEIOCTATKU MACISIHBIX BBIKJIIOUATEIICH

. Haznauenue, pa3HOBUHOCTh U IPUMEHEHUE Pa3beIUHUTEIICH

. Haznauenue, pa3HOBUIHOCTh U IPUMEHEHHE BHIKIIIOUATENICH HATPy3KU
. UsmepuTenbHbie TpaHCc)OpMATOPhI: pa3HOBUIHOCTh U Ha3HAYCHHUE

10. U3mepuTenbHbie TpaHChHOPMATOPBI TOKA

11. Be16op n3MepuTenbHbIX TpaHCPOPMATOPOB

12. PeakTopbl: pa3HOBUIHOCTb U UX XaPAKTEPUCTUKHU.

O 00 1N b W=

Kpurepuu ouennBanus:

Onenka «5» - BbICTaBiIsA€TCd  OOyYarOUIMMCS, OCBOMBIIUM  BCE
IpeayCMOTPEHHbIC MpodecCuoHaIbHbIE U O0IUe KOMIETEHIIMH, OOHAPYKUBIIUM
BCECTOPOHHEE, CHUCTEMAaTUYECKOE W TIIIyOOKOe 3HaHHE YYEOHO-IIPOrpaMMHOIO
MaTepualia, YMEHHE CBOOOJHO BBINOJHATH 3aJlaHUsA, MPETyCMOTPEHHBIE
IPOrPAMMOM, YCBOMBIIMK OCHOBHYO M 3HAaKOMBIM C JIONOJHUTEIBHOU
JIUTEPATYPOU, PEKOMEHIOBAaHHOW MPOrpaMMOM, NPOJIEMOHCTPUPOBABIINM YMEHUE
IIPUMEHSATh TEOPETUYECKUE 3HAHMS I PEILEHUS PAKTUYECKUX 3a]a4, YMEIOIINM
HaXOAUTh HEOOXOIMMYIO0 MH(POPMAIUIO U UCIOJIb30BaTh €€, a TAKKE YCBOUBIIHM
B3aMMOCBSI3b OCHOBHBIX IOHSTUH JHUCUMIUIMHBI, MPOSIBUBIIMM TBOPYECKHUE
CHOCOOHOCTH B MOHUMAHMH, U3JI0KEHUU U UCIOJIB30BAHUH YYEOHO-ITPOrPAMMHOIO
Marepuana.

Onenka «4» - BbICTaBIsIeTCA OOYYAIOIIMMCS, OBJAQJACBIIMM OOIIMMHU U
Mpo(ecCUOHATBHBIMU ~ KOMIIETEHLIMSIMU,  ITPOJEMOHCTPUPOBABIIUM  XOpOIIee
3HaHME  Y4YEOHO-NPOrpaMMHOr0  MaTepuajia,  yCHEIIHO  BBIIOJHSAIOIINM
IPEAYCMOTPEHHBIE B MPOTPAMME 33JaHHs, YCBOMBIIMM OCHOBHYIO JIUTEPATYPY,
PEKOMEHJOBaHHYI0 B TMpPOrpamMMme, a TakKe MOKa3aBUIUM CUCTEMAaTHYECKUN
XapakTep 3HaHWUN 10 JUCHUIUIMHE, CIOCOOHBIM K MX CaMOCTOSITEIIbHOMY
MOTIOTHEHWI0O W OOHOBJICHUIO B XOJE JajbHEHIell y4eOHOW paldoThl U
poecCHOHaNBEHOM AESITEIEHOCTH.

Onenka «3» - BbICTaBJIsIETCS OOy4alOUIMMCs, OOHApPY>KMBILIUM 3HAHHE
OCHOBHOTO y4€OHO-TIPOTPaMMHOTO Marepuajga B oObeMe, HEOOXOIUMOM IS
nanpHedmend  ydeObl W TmpeAcTosimiedl paboThl MO CHEIUaIbHOCTH,
CHPABJISIIOLIEMYCSI C BBIIOJIHEHUEM 3aJaHUM, NPEIyCMOTPEHHBIX MPOrpaMMOi,
3HAKOMBIM C OCHOBHOW JINTEPATypOH, PEKOMEHIOBAHHON  IPOrpPaMMOMN,
JOMYCTUBIIUM TMOTPEIIHOCTA B YCTHOM OTBETE M IPHU BBHINOJIHEHUH 3aJaHUM, HO
o0JaaronMM HEOOXOIMMBIMU 3HAHUSIMU JJI UX YCTPAHEHUs IMOJ PyKOBOACTBOM
npenogaBarens. OOmue U npodeccuoHaNbHbIE KOMIIETEHIIMM Y  TaKuX
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oOyuarouxcs cHopMHUpOBaHbI MO0 CHOPMUPOBAHBI YACTUYHO M HAXOJATCS Ha
cTaauu (hOPMUPOBAHMS, HO MOJ PYKOBOJCTBOM IMPENOAABATENS OyIyT MOJTHOCTHIO
c(OpMHPOBAHBI.

OneHka «2» - BBICTaBISAETCA O0yYarolUMCs, OOHApyXUBLIUM IMpPOOEsbl B
3HAHMSIX  OCHOBHOTO  y4e€OHO-NMPOrpaMMHOIO  Marepuaina, JAOMyCTHUBIIUM
OPUHIMIHAIbHBIE OUIMOKM B BBIIOJHEHUH MPEAYCMOTPEHHBIX MPOrpamMMoit
3aJaHuil, ecau oOuiMe U MpoecCHOHANbHbIE KOMIETEHIIMH HE C(HOPMHUPOBAHBI,
BUBI IPO(HECCUOHATILHON IEATEIILHOCTH HE OCBOEHBI, €CJIM HE MOTYT ITPOJOJKUTh
oOyueHue Wil MPUCTYHNUTh K NPO(EeCCHOHATBLHOW JEATENIbHOCTH 10 OKOHYaHUU
TEXHUKyMa 0e3 JONMOJHUTENbHBIX 3aHATUN IO COOTBETCTBYIOIIEH JUCIUILINHE

Boinosnenne 3amanusi: O3HAaKOMHTBCS C  TOPHUHIMAIIOM  PabOTHI
M3MEPUTETHHBIX TpaHchopmMaTOpoB TOka W HampsbkeHus. [IpomsBectr BEIOOD
M3MEPUTEIBHBIX TPAaHCHOPMATOPOB JIsI OOECIICUCHUSI U3MEPEHUS DIICKTPUUECKUX
BEJIMYMH HA MOJICTAHIINH.

Iopsinok BeimosHeHusi: O0bEeM U3MEPEHUN IS KaXKJI0TO MPUCOCTUHECHUS
ycTaHaBiMBaeTcs cornacHo 11YD.

TpanchopmaTopsl TOKa BEIOMPAIOT:

ITo nanpspxenuro yctanoBku: Uyct<UHOM

[To Toky: IHOpM<Iinom Imax<I1 nom

HoMuHanmpHBIN TOK JOJDKEH OBITh KaK MOXKHO OJMXKe K pabodyemMy TOKY
YCTaHOBKHU, TaK KaK HEAOrPy3Ka MEPBUYHOW OOMOTKH MPUBOJIUT K YBEIMUYEHUIO
MOTPEIIHOCTEN

[To KOHCTPYKIMH U KIIACCY TOYHOCTH

[1o BTOpM4HON HAarpy3Ke: Z2<Z2Hom

rae Z2 - BTOpUYHAas Harpy3ka TpancdopmaTopa TOKa;

Z2uom- HOMUHAJIbHAS JIOMyCTUMasl Harpy3ka TpaHcdopmaropa TOKa B
BBIOpaHHOM KJ1acce TOUHOCTU. COCTaBUThH TaOIUILy BTOPUYHONU HATPy3KU

Ta6auma Ne 2 Harpyska Bropuunsix neneit TT

HammMmeHnoBaHme THII Harpyska no ¢azam
npubdopa
A b C
Hroro

YcTaHOBKAa KOHTPOJIBHO-U3MEPUTEIBHBIX TPUOOPOB

BropuuHas  Harpyska  COCTOMT U3  COINpPOTHBIEGHUS  NPHOOPOB,
COEMHUTENILHBIX MIPOBOAOB U IEPEXOTHOTO COMPOTUBIICHUSI KOHTAKTOB
VA =7 +r. . +7
2 ‘npu6 1P K

CornpoTuBieHue MpruOOPOB ONMPEEIAETCS MO BHIPAXKESHUIO
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S
12 =
npuod 12
2
ConporuBnenne koHtakToB npunumaroT 0,05 om npu 2-3 npubGopos.
ConpoTUBIEHHE COEIUHUTENBHBIX MPOBOJIOB 3aBUCUT OT [JWHBI M CEUYCHMUS.

UroOsl TpaHchopmaTop TOKa paboTali B BBHIOPAHHOM KJacce TOYHOCTH
HE00X0IMMO

v +r +r </
p K

npuo

mpuod N 2HHO

Torna

Vnp — ZZHHO a VHpI/IG a VK

3Has CONPOTUBIICHUE TPOBOJOB MOKHO ONPEACIUTH CEUCHUE
%k

o £ Zpacq

q=——"—

v Tp

p-ynenpHoe compoTuBiaeHue marepuana nposoga (0,0175 mens u 0,0283
aurroMunanil). [IpoBoga ¢ MEIHBIMU XKIJIAMU TPUMEHSIOTCS BO BTOPUYHBIX LETISIX
OCHOBHOTO M BCIIOMOTaTEIbHOTO OOOpPYIOBaHMS Ha TMOJCTAHIMUSAX C BBICIIUM
HarnpspkeHrneM 220 kB u BbIllI€ B OCTAJIBHBIX CIIydasX BO BTOPUYHBIX METMSX
IPUMEHSIOTCA MPOBOJIA C aTFOMUHUEBBIMU JKHIIAMM.

JITMHY COE€MHUTEIBHBIX TPOBOJIOB OT TpaHc(opMaTopa TOKa 10 MpudOpOB
(B OJIMH KOHEI)MOKHO MPUHATH VISl PA3TMYHBIX MPUCOSAMHEHUI TPUOIN3UTEITHHO
paBHOM, M

Tabnuma Ne3 PacueTHbie nuHBI MPOBOIOB BTOPUYHBIX 1ieniei TT 10 mpubopos.

HanmenoBanwust JlnnHa B MmeTpax

JIunuu 6-10 kB x noTpeduresim 4-6 o

ITenu PY 35kB 60-75 YCITOBHIO

110xB 75-100 HPOYHOCTH
220xB 100-150 CeUCHIE He
330-500xB 150-175 JIOJBKHO GLITE

MeHbIIe 4 MM” [J1s1 AIFOMHUHHUEBBIX KHJI M 2,5MM > 1)1 METHBIX.
[IpousBoauTcss TpoOBEpKa MO SIIEKTPOAMHAMUYECKOM YCTOMYMBOCTH U
TEPMUYECKOM.

Br100op TpaHchopMaTOpPOB HANIPSIZKEHH .
Tpanchopmatopsl HaNpsKEHHs] BBIOUPAIOTCS;
[1o HampsKEHNUIO yCTaHOBKHU

Uu <U
yCT HO

[To KOHCTPYKIIMK U CXEME COeTUHEHUSI OOMOTOK

M
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[1o kaccy ToUHOCTH
[To BTOpHYHON Harpy3Ke

SZZ < SHOM

SHOM -HOMHUHATBHAS MOIHOCTH B BEIGPAHHOM KJIACCE TOYHOCTH.

Jnsa ogHOo(da3HBIX TpaHC(HOPMATOPOB, COCIUHEHHBIX B 3BE31y, CIEAYyEeT
B3STh CYMMapHYI0 MOIIHOCTh BCeX Tpex (a3, a A COCIMHEHHBIX IO CXeMe
OTKPBITOTO TPEYTOJIbHUKA YABOCHHYIO MOIITHOCTh OJIHOTO TpaHc(hopMaTopa.

- S 7
Szz = \/(Z Snpuﬁ COS (0) +(Z Snpn6 sin (0) - \/Pn2p116+Q§p116

Tabauia Ne7 BropuuHnas Harpyska TH

HaumenoBanue | Tun | S ognoit | Yucno | Cos | Sin | Yucno O6mas
npudopa 0OMOTKH | 0OOMOTOK | ¢ ¢ | npubopoB | moTpedasiemas
BA MOIIIHOCTb
P Bt | QBap
Uroro

Ecnu BTOpMYHas Harpy3ka MNOpEBBIIACT HOMHUHAIBHYIH) MOIIHOCTh B
BBIOPAaHHOM KJIaCCE€ TOYHOCTH, TO YCTAHABIMBAIOT BTOPOM TpaHC(HOPMATOP U YaCTh
HAarpy3Kd NOPUCOEAUHSIOT K HeMy. CeueHue TMpOBOJOB IO  YCIOBHUSIM
MEXAHUYECKON MPOYHOCTU PUHUMAKOT 1,5MM? 1 Mmeau 2,5MM? JUI aTFOMUHUS.

KoHTpoJibHbIE BONIPOCHI

5. [Ins yero npeHa3HayeHbl BBIKJIIFOYATEIN BBICOKOTO HAIIPSKEHHUS ?

6. M3 kKakuX OCHOBHBIX y3JI0B COCTOMT BaKyyMHBII BBIKIIIOUATEINb ?

7. OCHOBHBIE AJIEMEHTHI MOJIKOCA BAKYYMHOI'O BBIKJIIOUATENA?
Ha3Barb OCHOBHBIE TEXHUYECKNE XaPAKTEPUCTUKH BBIKIIIOUATEIIEH

Kpurepuu ouennBanus:

Onenka «5» - B paboTe 1aH MOJHBIN, pa3BEpHYThI OTBET HA MOCTABIICHHbIE
Bomnpochkl. M3noxeHue 3HaAHUN B MUCBMEHHOW (OpME TMOJIHOE, CHUCTEMHOE B
COOTBETCTBMM C TpeOOBaHUAMH Y4YeOHOM mporpaMmbl. 3HaHue 00 OOBEKTe
JEMOHCTpUpYeTCcsl Ha (OHE TOHMMAaHUS €ro B CHCTEME JIaHHOM HayKu W
MEXIUCIMIUIMHAPHBIX CBs3ed. OTBET M3JI0XKEH JIMTEPATypPHBIM S3BIKOM C
UCIIOJIb30BAHUEM HAYYHOU TEPMUHOJIOTUY;

Omnenka «4» - B paboTe JaH MOJIHBIN, Pa3BEPHYTHIA OTBET HA MOCTABICHHBIH
BOIIPOC, IIOKA3aHO YMEHHE BBIICIUTH CYIICCTBEHHBIE M HECYIECTBECHHBIE
npusHaku. Mmeromnuecs y o0ydaromerocs 3HaHUsI COOTBETCTBYIOT MUHUMAJIbHOMY
o0BeMy COJepKaHWsl TPEIMETHON TOJATOTOBKH. VI3nokeHue 3HAHWA B
NUCBMEHHOW (opME TMOJIHOE, CHCTEMHOE B COOTBETCTBHHM C TpeOOBaHUSIMU
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y4eOHOI mporpamMmbl. Bo3MOXHBI HECYIIECTBEHHBIE OLIUOKH B (POPMYITUPOBKAX.
OTBeT JOTHYEH, M3JI0KEH JIUTEPATyPHBIM SI3BIKOM C HCIOIH30BAHHEM HAyYHOU
TEPMHUHOJIOTHH;

Omnenka «3» - AaH HEJOCTATOYHO TOJHBIA M HEIOCTATOYHO DPa3BEPHYTHIN
otBeT. JlomyimieHsl OMMOKH B PACKPHITHH TOHSATHH, YMOTPEOIEHUU TEPMUHOB.
Odopmnenue TpeOyeT NonpaBoK, KOPPEKIIHUH;

Omenka «2» - JaH HENOJHBIM OTBET, NPEACTABISAIOMUNA  CcO0OM
pa3po3HEHHbIE 3HAHHMS 1O TEME BOMPOCAa C CYMIECTBEHHBIMH OIIMOKAMHU B
onpenaeneHusX. M3noxkeHne HErpaMoTHO, JOMYLIEHbl CYIIECTBEHHBIE OIIMOKH.
OTCyTCTBYEeT HHTEpeC, CTpEMJICHHE K J0OpOCOBECTHOMY U Kad€CTBEHHOMY
BBITNIOJTHEHHIO YUEOHBIX 3aJaHUi.

TectupoBaHnue:
1. Orpannuenust TokoB 033 He TpeOyeTcs NMpU BETUYUHE:
A) ne 6osiee 10 A B cetsx 3 — 20 kB c¢ xxene3o06eToHHbIME oniopamu BJI
b) ne 6onee 15 A B cetsix 3 — 20 kB ¢ xxenezo6eTonnbiMu onopamu BJI
B) ne 6omnee 20 A B ceTsix 3 — 20 kB ¢ xxenezo6eronnbimMu onopamu BJI
I') ne 6omnee 25 A B cetsix 3 — 20 kB ¢ xxenezo6eTonnpiMu onopamu BJI
H) ve 6omee 30 A B cetsax 3 — 20 kB c xxenezo06eTonnpiMu onopamu BJI
2. Orpanunuenus TokoB O33 He TpedyeTcs Npy BETUYUHE:
A) He 6onee 10 A B cersix 35 kB
b) ne 6onee 15 A B ceTsix 35 kB
B) ne 6onee 20 A B ceTsix 35 kB
I') ne Gonee 25 A B ceTsix 35 kB
J1) ne 6onee 30 A B cersax 35 kB
3. N3omsamus B cetax 6 - 35 kB BeITONHAETCS HA:
A) Mexayda3sHoe HANPsKEHUE
b) dbaznoe nanpsoxenue
B) 1,2 dba3noro HanpsoxkeHUst
I') 1,4 dhbasHoro HaMpsHKEHUS
) 1,5 paznoro HanpsokeHUS
4. HoMuHAIBHBIN TOK BTOPUYHOW OOMOTKH TpaHCHOpMaTOpa TOKA:
A)3 A
b)5A
B)6 A
10 A
o) 15 A
5. HomuHanpHOE€ HampsbkeHWe BTOPHUYHOM OOMOTKM TpaHchopmaTopa
HANPSHKEHUS
A) 100 B
b) 127 B
B)220B
[N 380B
1) 690 B
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Kpurepuu oneHuBaHus:

Onenka «5» - He meHee 80% MpaBUWIbHBIX OTBETOB;
Onenka «4» - 65-79% npaBUIIBHBIX OTBETOB;
Ouenka «3» - 50-64% npaBWIbHBIX OTBETOB;
OueHka «2» - meHnee 50% MnpaBUIbHBIX OTBETOB.

2. METOANYECKHUE PEKOMEHIALIUN

2.1. MeTozmquKne PEKOMEHIAIUMA 110 MOATOTOBKE K YCTHOMY OIIPOCY

OHUM U3 OCHOBHBIX CITIOCOOOB ITPOBEPKU M OLICHKH 3HAHUNA O00ydaroumxcs
M0 JMCUUIUIMHE SBJSETCS YCTHBIA OMPOC, MPOBOJAMMBIA Ha JIAOOPATOPHBIX H
MPAKTUYECKUX 3aHATUSAX. Y CTHBIA OMPOC SABISETCS (POPMOI TEKYIIETO KOHTPOJIS U
MIPOBOAUTCSI MHIMBUAYAIBHO.

[TonroroBka K oOmpoCy MPOBOJAUTCA B XOJI€ CaMOCTOATEIBHON padOThI
oOydaronmMxcss U BKIIOYAET B ce0s NMOBTOPEHUE NPOWJIEHHOTO MaTepHhajia Io
BOIIpOCaM MpeAcTosAero onpoca. [llomrumo ocHOBHOro marepuasna 00ydaromuiics
JOJKEH  M3YyYUThb  JONOJHUTENbHYI0 pPEKOMEHJIOBAaHHYIO  JIUTEparypy U
uHpOpMaIIMIO TI0 TEME, B TOM YHUCIE ¢ HCHojb30BaHueM WHTepHeT-pecypcos. B
CpEeAHEM, MOArOTOBKA K YCTHOMY OIPOCY MO OAHOMY 3aHSTHUIO 3aHUMAET HEMHOIO
BPEMEHU B 3aBUCUMOCTH OT CJIOKHOCTH TE€MbI U OCOOCHHOCTEW OpraHu3aluu
OoOy4JaronIMMCsl CBOCH CaMOCTOATEIbHON paboThl. Ompoc MpernoiaraeT yCTHBIH
OTBET 0OydJarolmierocs Ha OJUH OCHOBHOM M HECKOJBKO JOIMOJHUTEIbHBIX
BONpOCOB mpenoAaBarensi. OTBET 00yvaroulerocs: MOJKEH MPEeJCTaBiIsITh co00ii
pa3BEPHYTOE, CBSA3aHHOE, JIOTHYECKH  BBICTpOEHHOE  cooOuienue. Ilpu
BBICTABJIICHUU OIICHKH TMPENOJaBaTelib YUYWUTHIBAET MPABUIBHOCTH OTBETA IO
COIEP’KAHMIO, €ro IOCIJIEI0BATEIBHOCTh, CAMOCTOSITEIBHOCTD CYXKICHUU W
BBIBOJIOB, YMEHHUE CBS3bIBaTh TEOPETUUYECKUE MOJIOKEHUSI C MPAKTUKOW, B TOM
qyucie u ¢ Oyayuieit mpodeccuoHaabHON AeSTEIbHOCTHIO.

2.2. Meroauyeckue peKOMEHAalMM 10 BbINOJHEHNIO YepTeKei

VYkazaHHOE 3aJjaHuE MPEAHA3HAYEHO B NEPBYIO OuYepedb JJIA TOTrO, YTOOBI
Hay4YUTh OOYYaIOIIMXCS MMOHUMATh CMBICH BBIMOJHEHUS YEPTEXKEH U MPUMEHSTh
CTaHJapThl, €IWHBbIE HOPMbI U TMpaBUiIa KOHCTPYKTOPCKOW JIOKYMEHTAIlUU K
KOHKPETHBIM BUJIaM YEPTEkKEH.

HenpeMmeHHBIM yCIOBHEM MPABUIBHOTO PELICHUS Ka3yCOB SBIISIETCS YMEHUE
MOCTaBUTh K OCHOBHOMY BOIIPOCY YE€TKO C(POPMYIHUPOBAHHBIC JTOMOJHUTEIHHBIC
BOIIPOCHI, OXBATHIBAIOIIINE COACPKAHUE 3a/IaUH.

[IpaBuabHBIM OTBET HA MOCTABJICHHBIE JOMOJIHUTEIbHBIE BOMPOCHI TO3BOJIUT
clenaTh BEPHBIM OKOHYATENbHBIM BBIBOJ. PellleHne Ka3ycoB JOJDKHO OBITh
MOJTHBIM M Pa3BEpPHYTHIM. B pelieHun M0JDKeH OBITh BUIASH XOJ PAaCCyKJICHHI
o0OyyJaromerocs:

1) Anamu3 cutyanuu. Ha panHOM »3Tane HeoOXOAuUMO, MPEXKIE BCETO,
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YACHUTBH COJIEPKAHUE 3a]1a4U, MIOPSAIOK BBINOJHEHUS YEPTEXKEN U UX COOTBETCTBUSA
I'OCT;

2) Bemmonuenue 3ananuii B cootBerctBUU ['OCT u ECK]Jl onupasice Ha
HEOOXOIMMBIN pazjiesl cTaHAapToOB. J[Jis 3TOro oOyJaromuiics JOJKEH ONpeeInuTh
HeoOxoaumbiid pazfen u3z ECKJI, BbINOMHATH 4epTEx, YNOMAHYTHIX B 3ajaye, U
0(OpMUTH YEPTEK YKA3aHHOE B YCIIOBUM COOTBETCTBYIOIICH 3a1a4H.

3) UeTko BBHITIONHATH TpapUUECKyr0 4acTh 3aJja4d, B TOM 4Hclie 000CHOBATH
C TpeOOBaHUSAMHM CTaHJIAPTOB KOHCTPYKTOPCKOM JOKYMEHTAIMH, €CIU OTO
TpeOyeTCs 10 YCIOBUIO 33J1aUH.

2.3. Meroauuyeckne YKa3aHUSA MO BHINOJHEHUIO TECTOBBIX 3aaHUI

TecT — 3TO 0OBEKTUBHOE CTAHAAPTU3UPOBAHHOE M3MEPEHUE, MOAAI0IIEeCs
KOJIMYECTBEHHOM OIIEHKE, CTAaTUCTUYECKOM 00paboTKe W CpPaBHUTEIHLHOMY
aHanu3y. TecT COCTOUT U3 KOHEYHOrO MHOKECTBAa TECTOBBIX 3aJaHHM, KOTOpHIC
NPEIBSBIAIOTCS B TEYCHUE YCTAHOBJICHHOTO TIPOMEXKYTKAa BPEMEHH B
MOCJIEA0BATEIbHOCTH, ONPEETIEMON AITOPUTMOM TECTUPYIOLIEN TPOTPAMMBL.

B 0aze TecTOBBIX 3amaHUN HKCIONB3YIOTCA CleAyromas ¢opMa TEeCTOBBIX
3aJIaHUM; 3a/TaHMs] 3aKPBITOU (POPMBI.

K 3amanusim 3akpbITOi (POPMBI OTHOCSTCS 3aJaHUs CIACAYIOMIUX THUIIOB:

— OJWMH W3 MHOTUX (MpeajaraeTcsi BbIOpaThb OJMH BapUAHT OTBETa W3
MPE/I0KEHHBIX);

— MHOTHE M3 MHOTHUX (TpeJjiaraeTcsi BHIOpaTh HECKOJIBKO BAPUAHTOB OTBETA
13 MPEIJI0KEHHBIX );

— 00Js1acTh Ha pUCYHKE (TIpeJiaraeTcsi BIOpaTh 00JaCTh HA PUCYHKE).

B TtectoBbix 3amaHusix ngaHHOM (OpPMBI HEOOXOAMMO BBIOPATH OTBET
(OoTBETHI) U3 MPEMIOKEHHBIX BapuaHTOB. OTBETHI JOJKHBI OBITH OJIHOPOIHBIMH,
T.€. MPUHAJICkKATh K OJHOMY Kjaccy, BuAy M pony. KomumdectBo BapuaHTOB
OTBETOB 1.

J1J1s1 BBITIOJTHEHUST TECTOBOTO 33JIaHUs, PEXKIE BCETO, CIEAyeT BHUMATEIHHO
MPOYUTATh MOCTABJIEHHBIN Bompoc. Ilocie o3HaKOMIIEHHSI C BONPOCOM CIIEIYET
MPUCTYNAaTh K TMPOYTCHUIO TMpeiaraéMblX BapuaHTOB oOTBeTa. Heobxomumo
MPOYUTATh BCE BApPHAHTHl M B KA4eCTBE MPABUILHOTO OTBETa BHIOPATH OJHH
uHjekc (uudpoBoe MO0 OyKBEHHOE 0003HAUEHUE).

3agaHuil, TrJe NpaBUILHBIA BapuUaHT OTCYTCTBYET, B TeCTe€ HeE
MIPEeTyCMOTPEHO.

Ha BwImosHeHHWE TecTa OTBOAUTCSA OrpaHudeHHOe Bpems. OHO MOXKeT
BapbUPOBATHCS B 3aBUCMMOCTH OT YPOBHSI TECTUPYEMBIX, CIOXHOCTU U 0Obema
tecta. Kak mpaBuiio, BpeMs BBITIOJHEHHUS TECTOBOI'O 3aJlaHUs OTPEIENSIeTCs U3
pacueta 30-45 cexyH1 Ha OAUH BOIIPOC.

KpuTtepun OI1IEHKH BBITIOJHEHHBIX OOYYaIOIIUMCS TECTOB MPECTaBICHBI
BBIIIIE.

3. UudopmanmoHHoe o0ecneyeHue peaau3auuy nNporpaMmbl
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Jnsa peanuzanmu nporpamMmbl  OnOmuoredHsli  Gona dDunmana umeeT
AIIEKTPOHHBIE 00pa30BaTeIbHbIC U HHPOPMAIIHOHHBIE PECYPCHI.
DneKTpoHHO-0nOnoTeunbie cuctembl (ObC), BKIIOYAIONIUE AIEKTPOHHBIN
KaTajor W MOJIHOTEKCTOBBIE IOKYMEHTHI:
- «JIAHb» - www.e.lanbook.com
- ObpazoBarenbHas miargopma FOpaiit - https://urait.ru

3..1. IlepeyeHb OCHOBHOW M JONMOJHUTEJbHOW Y4eOHOI JHUTEpaTypBhl,
HEeO0X0AMMOI1 115l OCBOCHUSI TUCHMILTUHBI

OcHOBHas IMTEpaTypa

1. JIeikun, A. B. DiekTpudecKkre CUCTEMBbI U CETH : YUEOHHK JJIS CPEIHETO

npodeccruoHanbHoro obpazoanus / A. B. JIeikuan. — MockBa : M3marenbcTBo
FOpaiir, 2023. — 362 ¢. — (IIpodeccuonansuoe odpazoBanue). — ISBN 978-5-
534-10376-2. — Tekct : anekTpoHHbIM // ObOpa3zoBarenbHas miaatdopma FOpaiit

[caiiT]. — URL: https://urait.ru/bcode/517784

2. bensikos, I'. 1. DnexTtpobe3onacHOCTD : yueOHOE ocoOue Jisl CpeTHEro
npodeccuoHanbHoro oopazopanus / I'. U. benskoB. — 2-e uzn., nepepad. u J01.
— Mocksa : MzngarensctBo IOpaiit, 2023. — 202 c¢. — (IIpodeccuonansuoe
obpazoBanue). — ISBN 978-5-534-17193-8. — TekcT : SJEKTpOHHBIH //
OO6pazoBatenbHas matdopma Opaiit [cailt]. — URL:
https://urait.ru/bcode/532575

3. BopoOnes, B. A. MoHTax, HaJIaJIKa " AKCILTyaTalus
AIEKTPOOOOPYIOBAHUS CEIbCKOXO3SIMCTBEHHBIX OpTraHU3aIuil ;| yueOHoe mocooue
it cpenHero npodeccuonaabHOoro obpazosanms / B. A. BopobbeB. — 2-¢ usm.,
ucrp. U jgon. — MockBa : MzpmarensctBo HOpaiit, 2023. — 275 c. —
(ITpodeccuonanbHoe oOpazoBanue). — ISBN 978-5-534-07913-5. — Teker :
anekTpoHHbI // OOpaszoBatenbHas 1atdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/512919

JlonoJHUTEeNbHAS JUTEparypa

1. CuBkoB, A. A. OCHOBBI 3JEKTpPOCHAaOXEHUsI : ydeOHOe Mocodue s
cpennero mpodeccuonanbHoro oopasosanusi / A. A. CuBkos, A. C. Caiiram, /l.
1O. I'epacumoB. — 2-e u3A., uctp. u gon. — MockBa : M3narensctBo FOpaiir,
2023. — 173 c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-
01344-3. — Texkct : anexkTponHbIi // O6pazoBaTenbHas mwiatgopma FOpaiit [caiT].
— URL: https://urait.ru/bcode/513177

[lepuonuka
1. N3Bectus TynbCKOTO TOCYJIapCTBEHHOTO YHUBEPCUTETA. TEeXHHUUECKHE
HAyKH : Hayunslii pEeLIEH3UPYEMBII JKypHaI.

https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&year=1. —
TeKCT : 37IEKTPOHHBIN.

2. Hayunsiii mnepuomuueckuii >xkypHall «BectHuk FOxHO-Ypanbckoro
rocygapctBeHHoro  yHusepcutera. Cepuss  «OHepretuka» :  HayuHbiid


https://urait.ru/bcode/513177
https://urait.ru/bcode/512919
https://urait.ru/bcode/532575
https://urait.ru/bcode/517784
https://urait.ru/
http://www.e.lanbook.com/
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pereH3upyeMbIii  KypHaI.  https://www.powervestniksusu.ru/index.php/PVS. -
TekcT : 3JIeKTPOHHBIN.

DHeprecOepexeHue: eKEMECSUYHbIH  NpO(EeCCHOHANBHBIN  KypHal,
MPEACTABIICH B YUTaNIbHOM 3asie Puimana, a Tak *e B OMdInoTeKe

3.2. DIIEKTPOHHBIE U3TAHUS

[Ipodeccuonannuas 6a3a
JaHHBIX U HHPOPMALUOHHO-
CIIpaBOYHBIC CUCTCMEI

WNudopmanus o npaBe COOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOPA)

CoBepIIICHCTBOBAHHE 00pa3oBaHus u UH)KCHEPHON
ACATCIIBHOCTH BO BCEX HUX MPOSABICHHAX, OTHOCAIIHUXCA K
y4eOHOMY, HAydHOMY U TEXHOJOTHYECCKOMY HarpaBJICHHUSIM,
BKJIIOYAST  MPOIECCHI  MPETOJaBaHusl, KOHCYJILTUPOBAHUS,
UCCIICIOBaHMs, Pa3pabOTKU HMHXKEHEPHBIX PEIICHHH, BKIIOUast
MAIlIMHOCTPOUTEIIBHYIO ~ OTpacib, TpaHc(epa TEXHOJIOTHH,
OKa3aHMS [IMPOKOTO  CIEKTpa  O0Opa3oBaTelbHBIX  YCIIYT,
o0OecrieyeHusI CBsI3eH C  OOIIECTBEHHOCTBIO, MPOM3BOICTBOM,
HayKOH W  UWHTETpallid B  MEKIYHAPOJIHOE  HAy4HO-
o0pa3zoBartelbHOe TPOCTPaHCTBO. CBOOOTHBIN JOCTYIT

Accouuarys HHXESHEPHOTO
obpazoBanus Poccun
http://www.ac-raee.ru/

®denepanbHbIi optan «Poccuiickoe o0pa3oBaHue» —
YHUKAITBHBIA HHTEPHET-PEcypc B cepe 00pa3oBaHMs H HAYKH.
EsxenHeBHO MMyOIMKyeT caMble aKTyalbHblE HOBOCTH, QaHOHCHI
COOBITHI, THPOPMALIMOHHBIE MATEPUAIIBI TSI IIIUPOKOTO
Kpyra ynraTesei. EsxeHenebHO Ha opTalie pa3MeIaTcs
9KCKJIIO3UBHBIE MaTE€PUaJIbl, UHTEPBHIO C BEyILIUMU
CHEMAIMCTaMH — IIEAaroraMu, IICUX0JI0raMu, YUEHbIMH,
penopTaky U aHAJIMTUYECKHE CTAThU.

YuTarenu Moiy4aroT JIOCTYN K HOPMAaTHBHO-IIPABOBOI 0Oase
chepbl 00pa3oBaHHs, OHH MOTYT IIOJIb30BATHCS CaMBIMU
pa3INYHBIMM TIOJIE3HBIMM CEPBUCAMU — TAKMMH, KaK OHJIANH-
TECTHPOBAHUE, OMPOCHI 10 AKTYyaJIbHBIM TEMaM U T.JI.

denepanbHbIN TOPTAT
«Poccuiickoe 00pa3oBaHue
http:/www.edu.ru

Hayunas osnextponnas Oubmuoreka eLIBRARY.RU - »310
KPYINHEHIINK POCCUHCKUIA HMH(OPMALMOHHO-aHAIUTHYECKUN
nopragl B OOJACTH HAyKH, TEXHOJOIMH, MEIULMHbI U
oOpazoBaHusi, coaepKanii pedepaThl U MOJIHBIC TEKCTHI OoJIee
26 MIIH HayyHbIX CTaTell W myOJaMKalui, B TOM YHCIe

Hayunas anekTpoHHas
oubimoreka Elibrary

http://elibrary.ru/ .
9JeKTpoHHBIE Bepcuu Oosee 5600 pPOCCHICKUX HAyYHO-
TEXHUYECKHX JKYPHAJIOB, U3 KOTOphIx Oosiee 4800 xypHaIOB B
OTKpbITOM JocTyne. CBOOOHbIN AOCTYT
N3pganuss  OpakTUYECKOTO  HA3HAYeHUs € KPaTKUM
TexHuyeckue CpaBOYHUKU M3JIOKEHUEM CBEACHUM B CHCTeMaTHYecKol ¢dopme, B
techliter.ru pacuére Ha BEIOOPOYHOE YTEHUE, HAa TO, YTOOBI MOKHO OBLIO
OBICTPO M JIETKO HABECTHU TI0 HEMY CITPABKY.
FOCTu PD l'ocynapcTBeHHBIE CTaHIAPTBI: HOPMATHBHBIE JIOKYMEHTHI,
docs.cntd.ru collepKallie CBEACHHUA NPAKTUYECKOTO MPUMEHEHUs 110

WHTEPECYIONIMM BOIIPOCaM
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