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2. IlepedyeHb KOMIETEHIUH
— CIIOCOOHOCTHIO TPHUMEHATH COOTBETCTBYIOIIUN (PU3MKO-MaTEeMaTUYECKUN —ammapar,
METO/Ibl aHAJIN3a ¥ MOJCIIUPOBAHUS, TEOPETUUCCKOTO M IKCIICPUMEHTAILHOTO UCCIICIOBAHUS TTPH
pemennu npodeccuonanbHbIx 3ana4d (OI1K-2);
— TOTOBHOCTBIO OMpPEAENATh IMapaMeTpbl OO0OpYAOBaHUS OOBEKTOB MpOodeCcCHOHATBHON
nesrenapaoctr (ITK-5);



1. KpuTepuu u noka3arejii OlleHHBAHMS KOMIIETEHIMI HA PA3JIM4YHBIX I3Tanax ux (GopMUpPOBaAHUS

dDopmupye KpuTepuu u nokaszaresu oleHUBAHUS KOMIIETEHIU
Ir1an GopMHPOBAHUS KOMIETEHIHH Mas PopMbl KOHTPOI
(PA3NENTBL, TeMbI NHCIMILTHHEL) KOMIIETeHII 3HaTh: YMmerhb: Baagern: C(l)OpMHpOBaHH(?‘CTH
st KOMIIeTeHI Ui

OcHOBHBIE N0JI0KEHHs Kypca. OIIK-2 Tpebosanus [IpaBui ycTpoiicTea
OcHoBHBIC HampaBieHus W 3amgaun TBH B IK-5 JIEKTPOYCTAaHOBOK IIPUMEHUTEIIBHO K
SHEpPreTUKe,  JJICKTPOTEXHOJOTHH,  (HU3UKE. BBIOOPY M30IIALMOHHBIX PACCTOAHMUIL U
OOmast XapakTepuCTHKa COJACpKaHUA Kypca YCTPOWUCTB 3aIUTBI OT
TBH. OcHOBHBIE IPOMBIIIEHHBIE U TePeHANPSHKCHAH Pedepar
Hay4yHO-TEXHUUYECKHUE LUEeHTphl pa3Butus TBH B
Poccum m 3a rpammmeii. PaGoTel y4eHBIX B
obmactu TBH. OcHoBHBIE TTPOOIEMBI pa3BUTHUS
SNEKTPOIHEPIreTUKU. BinsHue sHeprocucreM
CBH u YBH Ha okpyxaromyo cpeay.

OIIK-2 BBIOMPATh M30JIIIMOHHBIC | HaBBIKAMH U3MEPEHHS U
BbicokoBOJbLTHASA U30ISLUS. I1K-5 paccTosiHUs, OLICHUBATh aHanmm3a
BreuiHsist HA30JIAI A, N3onsumst HaJIEXHOCTh JIUArHOCTUYECKUX
BbICOKOBONIBTHEIX ~ JIDII.  Pomp  ra3oBbIX MOJTHHE3 AU THI IapamMeTpOB U30JLILUN
JUDJICKTPUKOB B HM3OJLIIMU  AJIEKTPUIECKHUX OTKPBITBIX BBICOKOBOJIBTHOTO
YCTaHOBOK U alapaToB BEICOKOTO HAIPSIKECHHUS. pacTpe/ieUTeNbHbIX o0opyaoBaHus, Samra 1a6opaTOpHHIX
OO6miast  xapakTepUCTHKa Ta30BOrO paspsja. YCTPOWCTB M BO3AYIIHBIX | pEIIEHHs 3ajad
CriocoObl MOBBINIEHUS] PA3PAIHBIX HANPSKEHUH JIMHUI 2EKTPONIEPeiaull | TEXHUKU BBICOKHMX pabor, pemeHue 3azad,
B TIPAKTHYECKUX KOHCTPYKIIHIX (anMeHeHMe HaHpﬂX(GHI/IfI C
9KpaHoB, pebep, BHIpaBHUBAHUE pacTpeiesICHuUs OMOIIbIO
HaIpPsKEHUS IPU IIOMOIUM IOJYNPOBOISIINX CICTIHATM3UPOBAHHOTO
TOKPBITHIA). HIPOrpaMMHOTO

obecrieyeHus

OIIK-2 BBIOMPATH M30JSIIIMOHHBIE

IIK-5 paccTOsHUSA, OLICHUBATh
Buytpennss U30JIALUSL. TpeboBanus, Ha/IEKHOCTD
OpeAbsABIsieMble K H30JALUU, YCIOBHUA €€ MOJTHHE3AITUTHI Pemenne 3ajad,
paboTHI B 3IEKTPUUECKUX OTKPBITBIX pedepar
anmnapaTtax U KOHCTPYKIHUX. pacpeaeIuTeIbHbIX

YCTPOUCTB U BO3AYIIHBIX
JIMHUH dIeKTponepesadn

H30as1110OHHbIE KOHCTPYKIUHM 000pyA0BAHUS OIIK-2 tpeboBanus [IpaBui ycTpoiicTa BBIOMPATh M30JISILIMOHHBIC | HaBBIKAMU U3MEPEHHS U
BBICOKOI'O Hanpsi’keHusl. Knaccp](bn](aupm TIK-5 DJICKTPOYCTAaHOBOK MPUMEHUTEIILHO K pacCTosiHus, OLICHUBATH aHaJlku3a Penienne 3az1a4,
BHUJIOB M30/ALHAN DHEPreTUYECKUX CHUCTEM U BI)I60py HU30JISILIUOHHBIX paCCTOﬂHI/Iﬁ u Haﬂé)KHOCTB JUATHOCTUYCCKUX pe(bepa’r
KpaTkas MX XapaKTePHCTHKA. Wsonsmus YCTPOMCTB 3aLIUTHI OT MOJTHHE3ALTUTEI napaMeTPOB U30JIALUN




KOH/ICHCATOPOB, TpaHCcHOpPMaTOPOB,
BpAILAOIINXCS MAIIUH U KaOeJe.

nepeHanmeeHMﬁ

OTKPBITBIX
pacrnpeneuTeNbHbIX

YCTPOUCTB U BO3AYIIHBIX
JIMHUH 37€KTpoIepe1adn

BBICOKOBOJIBTHOT'O
000pyI0BaHus,
peuieHus 3a1a4y
TEXHHUKH BBICOKHX
HaIpsLKEHUHU ¢

MIOMOIIBIO
CHELUATH3UPOBAHHOTO
MPOTrPaMMHOTO
obecrieyeHus
3agaun W uenu NPOQUIAKTHKH  W3OJISLUH. OIIK-2
SBeHMS B MHOTOCIOMHBIX [MANEKTPHKAX U [K-5
(u3MyecKre OCHOBBI METOIOB MPOPHIAKTHKH.
Metonst KOHTPOJIA H30JIALUT u OIIK-2 TpeboBanus [IpaBui ycTpoiicTa
npoUIaKTHYECKUX HCIBITAHUH. ATmaparypa, IK-5 3JIEKTPOYCTAHOBOK IIPMMEHUTENBHO K
UCIOJIb3yeMast pu POQHIAKTHUECKUX BBIOOPY M30JILIMOHHBIX PACCTOSHUI U
UCIBITAHUSX. [Mpodunakruka U30JIIUH YCTPOUCTB 3aIUTEI OT
BBICOKOBOJIBTHBIX KOHCTPYKIIH. TIEpCHAIIPAKCHUH
MoJIHHe3amuATa - rpo3oBbIe OIIK-2 TpeboBanus [IpaBun ycrpoiicTa BEIOMPATH M30JSIIIHOHHEIC
. IK-5 JIEKTPOYCTAaHOBOK IPUMEHHUTEILHO K paccTosHNUS, OLIEHUBATD
nepeHanpsiKeHHsl. I'pozozamra  JMHUK . i
BBIOOPY M3OJISAIMOHHBIX PACCTOSHUN U | HaAEKHOCTD
anekTporiepenaun. Paspsx monanmu. Pusmka -
. YCTPOMCTB 3aLTUTHI OT MOJTHHE3AITUTHI 3amuTa 1a60paTOPHBIX
WHTyKTUPOBaHHbIX HepeHanpsHKeHUN " o
. HepeHanpsLKeHIH OTKPBITBIX pabot
MEepEeHANPSDKEHUH  TIPSIMOTO  yAapa  MOJIHHH.
n M pacnpenenuTeNbHBIX
apamMeTpbl MOJHHUHM. MOJHHEOTBOABI W WX YCTPOHCTE ¥ BOSIYIIHEIX
SOHDI QLTI JIMHUH 31eKTponepeiadu
OIIK-2 BBIOMPATH M30JSIIIMOHHBIE
Onpe):[eneHI/Ie YHUCJIa TPO30BbIX OTKIIFOUEHHH TIK-5 paccTosIHUS, OIICHUBATh
nuHuu. ['po3ozammra noacranuuii ot IIYM un HaAEKHOCTD
OpUXOASIIMX BOJH. OmpeneseHne HanpsHKeHUs MOJITHUE3AIUTHI
Ha BEHTHIJIBFHOM pa3psIHUKE IpH HaOeTaHUH OTKPBITHIX
BostHEI ¢ JIDII. JlomycTuMoe pacCTOsIHIE MEXKITY pacnpenenuTenbHbIX
TpaHcGOpMaTOPOM U PA3PSITHUKOM. YCTPOMCTB U BO3IYIIHBIX
JIMHUH 37€KTponepe1adu
[IpenenbHble TapaMeTpsl BOJIH, HAOETAIOIMX Ha OIIK-2 TpeboBaHus PykoBozsmmero 1oKkymMmeHTa
HOJICTAHIMIO. BBIOOP JJMHBI TPO303alIUTHOTO TIK-5 “O0BEM 1 HOPMBI UCTIBITAHUN
noaxona. TumoBas  cxeMa  IpO303alUTHI 3JIEKTPOOOOpYI0BaHUS”
MOICTAHIIMH OT HAOEralomuX BOJIH.
Buyrpennue nepeHanpsiKeHusl. OIIK-2 TpeboBanus [IpaBun ycTpoiicTBa Pemmerme sanad
Knaccudukammss — mepeHanpsokennii.  O6mas IIK-5 JJIEKTPOYCTaHOBOK IPUMEHHUTENBHO K obopar Jad,
XapaKkTepUCTHKA BHEIIHUMX W BHYTPEHHHUX BBIOOPY H3OJIAIMOHHBIX PACCTOSHHH U pedep




NepEeHAIIPSKEHUM, 1704 KpaTHOCTb, YCTPOUCTB 3aUIUTHI OT
JUINTENBHOCTh. BHyTpeHHNE epeHaANPKEHHS: NepeHanpsKeHu i
HepeHanpsKeHUs IpH OTKIIIOYCHUU
HEHarpy>KEHHBIX JIMHUI u E€MKOCTEH;
HepeHanpsKeHus npH OTKIIIOYECHUHU
UHIYKTUBHOCTEN u HEHArpy>KeHHBIX
TpaHc(hOopMaTOpPOB;,  NEPEHANPSDKCHUS  TIPH
HECHMMETPUYHBIX K.3.; (eppope3oHaHc;
NEPEHANpPsHKEHUS B CUCTEMAaX € U30JUPOBAHHOM
HEUTpabIo. [lepenanpsxeHust npu
HNEPEMEKAIOIINXCS Jyrax. Hyroracsimune
anmapartbl, CMEIICHHE HEeWTpamu. 3a3eMIICHUE
HEUTpajell JNEeKTpUYECKUX CHUCTEM. Bumibl
3a3eMJICHHS HEMTpau.
OIIK-2 TpeboBaHus PyKoBOSIIEro JOKyMEeHTa | BBIOMpaTh M30JISILUOHHBIE | HAaBBIKAMH U3MEPEHUS U
« . N
Koopaunauust M30JISIIAN. TTpoGrema I1K-5 O6BEM I/I6H0pMI>I I/ICHI)’I’TaHI/II/I PacCTOsHUs, OLEHHBATh aHanM3a
KOO AHHAIHH . Tpusenenye 3NIEKTPOOOOPYAOBAHUS Ha/IEXKHOCTh JIUarHOCTHYECKUX
MOJTHH UTHI apaMeTPOB U30JIALUH
W30S K «HOpPME». 3aIllUTHBIE pPa3psIHUKH. OITHHCIATIL apaMeTpoB M30IAL
OTKPBITBIX BBICOKOBOJIBTHOTO
Tumbl  pa3psAHUKOB, WX Ha3HAuUCHHE W 6
aCIpeAEIUTENBHBIX 000pya0BaHUs
OCHOBHBIE TpeOOBaHUMS K HHUM. lIpuUHIMIIEI Pactipe PYA ’ Pedepar, pCLICHHC
. . YCTPOWCTB M BO3AYIIHBIX | pEIIEHHs 3ajad 3a1a4
3anuTel. MCKpOBOW 3aIIUTHBIN NPOMEXYTOK, .
. JIUHHN 3JIEKTPONEpeaud | TEXHUKU BBICOKHX
MPUHINI IeHCTBHSA, KOH KLU TOMHCTB N
PUHLHIT ICHC ’ To %pr 1(u3, NOCTOMHCTBA HaIpsDKCHUH C
" He}:[OCTa"‘I"KI/I. py qatTLIe Pa3psSTHUKH. TIOMOIIIBIO
IIpunnun peiictBusd, ycTpoicTBo. [locToMHCTBa CHELUAI3HPOBAHHOTO
U HeZoCTaTKy. IIpeaesnsl OTKII09aeMBIX TOKOB. [POrPaMMHOT0
obecrieueHus
Benruneubie paspaanuku. [Ipuniun geictsus. OIIK-2 OIPEIEIIATh
Koncrpykuuu.  XapakTepUCTUKM — HCKPOBBIX IK-5 HEOOXOMMBIE TTAPAMETPBI
INPOMEXYTKOB M pabO4YMX CONPOTHBICHHH. HEJTHHEHHBIX
BentunpHble  paspsOHMKM € MarHUTHBIM OTPaHUIUTEIIEH
rameHueM ayru. llpuHoun — pgedcTBus U NEpCHANPAKCHAN U
apaMeTpsl. BeicokoHenMHEHHBIE BCHTHJIBHBIX
OKHCHOIIMHKOBBIC OTrpaHHYUTEIN PaspAHUKOB
nepeHanpsbkeHuil.  [IpuHnun — pelcTBus U
KOHCTPYKIMSL. Y cII0BUsI pabOTHI.
. OIIK-2 TpeboBanus [IpaBun ycTpoiicTBa BBIOMPATh M30JIIMOHHBIE | HaBBIKAMH M3MEPEHHS U
Metoabl  HMCOBITAHMIE W JAHATHOCTHKH
IIK-5 3IEKTPOYCTAaHOBOK MPHUMEHUTENIHHO K paccTosiHUs, OIICHUBATh aHanM3a 3amuTa 1a60paTOpHBIX
H30JSI0MH. BBICOKOBONBTHOE HCHBITATENBHOE . i
BBIOOPY M30JISILIMOHHBIX PACCTOSIHUM M | HaA&XKHOCTD JUArHOCTUYECKUX padot
obopynoBaHne M u3MepeHuss  MeTopl s
YCTPOMCTB 3aLIUTHI OT MOJIHHE3ALIUTEHI apaMeTPOB U30JILUN




MOIY4EeHUSA BBICOKHX MTOCTOSTHHBIX u nepeHanpsKeHui OTKPBITBIX BBICOKOBOJIBTHOTO
MICPEMCHHBIX HanpfmceHI/Iﬁ HX KpaTKas pacnpeaeInTEIbHbIX 060py,Zl0BaHI/Iﬂ,
XapaKTEPUCTHKA. HcneiTaTensHbIe YCTPOUCTB U BO3AYIIHBIX peuenus 3aaa4
TpaHC(hOPMATOPEL. JVHUH 3NEKTpoNepeladdl | TEXHHKH BBICOKHX
HaIpsLKEHUHU ¢
MIOMOIIBIO
CHELUATH3UPOBAHHOTO
MPOTrPaMMHOTO
obecrieyeHus
I'enepatopsl HMITYJIbCHBIX HaNpsDKEHUH. OIIK-2
MeTonpl U3MEPEHUs BLICOKUX HANPSIKEHUN U [K-5
UMIYIbCHBIX ~ TOKOB M HUX  KpaTkas 3amuTa 1a60paTOPHBIX
XapaKTepUCTHKA. Wzmepenne BBICOKHUX pador
MOCTOSHHBIX, TI€PEMEHHBIX U HMILYJIbCHBIX
HaNpsHKEHUH MIapOBBIMH pa3psIHUKAMH.
Wsmepenne BEICOKHX HanpsUKEHHiT OIIK-2 TpeboBanus [IpaBun ycrpoiicTa BEIOMPATH M30JSIIIHOHHEIC
[K-5 JIEKTPOYCTAaHOBOK IIPIMEHHUTEIBHO K paccTosHNUS, OLICHUBATH
3JEKTPOCTATHIECKUMHU BOJIBTMETPAMH. . w
BBIOOPY M30JIALMOHHBIX PACCTOSIHUN U | HaIEKHOCTh
Wzmepenne UMITYJIBCHBIX TOKOB -
YCTPOMCTB 3aLTUTHI OT MOJTHHE3AITUTHI 3amuTa 1a60paTOPHBIX
(heppoMarHUTHBIMU pErHCTpaToOpamH. o
. nepeHanpspKeHIH OTKPBITBIX pabor
[Ipumenenne  penuTeneid  HampsOKEHUS |
pacnpenenuTeNbHBIX

QJICKTPOHHBIX OCLII/IJ'IJ'IOFpa(i)OB JJIsL U3MEPCHUSL
BBICOKHX HaHpiDKCHI/II\/’I.

YCTPOMCTB M BO3YIIHBIX
JIMHUH 3JIeKTponepe1adu




Kpurtepuu u mkajiabl olieHUBaHUSA

1. Pemenue 3agau

3 Oaya BBICTABISETCS, €CIIM CTYIEHT PEHIMJI BCE PEKOMEHIOBAaHHBIC 3a/1a4M, MPABHIBLHO
U3JI0KHUJI BCE BapHAHThl HMX pEIICHHsS, apryMEHTHPOBAaB HX, C 00S3aTENbHOW CCBUIKOM Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIN TI0 COJCPIKAHUIO ITO HEOOXOIIIMO).

2 Oama BBICTABISETCS, €CIIM CTYIEHT pemwn He MeHee 85% peKoMeHIOBAaHHBIX 3ajad,
NPaBUIHHO M3JIOKWII BCE BAPHAHTHI PEUICHHUS, APTYMEHTUPOBAB HX, C 00s3aTEeIbHON CCHIIKOW Ha
COOTBETCTBYIOIINE HOPMATHUBBI (€CJIU 110 COJIEPKAHUIO 3TO HEOOXOIUMO).

1 Ganna BBICTABISIETCS, €CIU CTYIEHT peurml He MeHee 65% peKoMeHJOBaHHBIX 3ajad,
NPaBUIBHO M3JIOKWII BCE BapUAHTHI X PEIICHUs, apryMEHTHPOBAB UX, C 005A3aTEIIbHON CCHUIKOM
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIH IO COJIEPIKAHHUIO 3TO HEOOXOIUMO).

0 GamnoB - ecnu cTyneHT BBHIIOIHUI MeHee 50% 3anaHus, /Ui HEBEPHO YKa3al BapHaHTHI

pelieHusl.

2. Kpurepuu ouenku pedepara

Banaasl

XapaKTepuCTHKH OTBETA CTY/IeHTa

3

- CTYJICHT TITyOOKO M BCECTOPOHHE YCBOHII TEMY;,

- YBEpEHHO, JIOTUYHO, MTOCIICIOBATEIBHO U TPAMOTHO €T0 M3JIaraeT;
- yMeJIO OOOCHOBBIBACT M APTYMEHTHPYET BBIIBUTAEMbIC UM UJICH,
- JieJaeT BEIBOIBI U 0000IIEHH;

- ¢cBOOOJIHO BJIAJICET NOHATUIMU

- CTYACHT TBEPIO YCBOWJ TEMy, I'PAaMOTHO M IO CYIIECTBY H3JIaract ee,
ONMHPAsCh Ha 3HAHUS OCHOBHOU JIUTEPATYPHI;

- HE JIOITYCKAeT CYNIECTBEHHBIX HETOUHOCTEHH;

- apPTYMEHTHPYET HAyYHBIC ITOJIOKCHHSI,

- JieJaeT BEIBOIBI U 0000IIEHH;

- BIaJieeT CUCTEMOM OCHOBHBIX TTOHATHH

- TeMa PACKpbITa HEAOCTATOYHO YETKO M IMOJIHO, TO €CTh CTYACHT OCBOWJI
npobieMy, IO CYyIIECTBY H3JIaraeT €€, ONHUpasCh Ha 3HAHMUS TOJIbKO
OCHOBHOM JTUTEPATYpHI;

- JIOMyCKAaeT HECYIIECTBEHHBIEC OMIMOKN U HETOUYHOCTH;

- cnabo apryMeHTUPYeT Hay4YHbIE TTOJIOKEHUS;

- 3aTPYyaHSAETCA B OPMYITUPOBAHUH BHIBOJIOB U 000OIICHHUIA;

- YaCTUYHO BJIAJIEET CUCTEMOM MOHATUHN

- CTYJICHT HE YCBOWII 3HAYUTEIILHON YacCTH MPOOIIEMBI;

- IOTYCKAaeT CYIIECTBEHHBIE OITMOKH M HETOYHOCTH MPU PACCMOTPEHHH €€;
- HE MOKET apTr'yMEHTHPOBATh HAyYHBIC MTOJIOKCHHUS,

- He (hOpMyIIHUPYET BHIBOJIOB M 000OIICHHUIA;

- HE BJIQJICCT NOHITHIHBIM aIlIapaToM

3. 3ammTa 1a00paTOPHBIX padoT

Banabl

XapakTepuCTHKH OTBETA CTYAeHTAa

6

- B IIOJIHOM 00BbEME BBLITIOIHEHO 3aJaHHUE;

- ONMHpasCh HA 3HAHWS OCHOBHOW W JIOTIOJHUTEIHHOMW JINTEPATYPHI, TECHO
MPUBSI3BIBAET  YCBOGHHBIE  HAy4YHbIE TIIOJOXKEHUS C  MPAKTUYECKOM
JIEATEBHOCTBIO;

- JeJaeT BEIBOIBI U 0000IIEHH;

- ¢cBOOOIHO BiIaJ€eT HOHATHAMU




4 - BBINIOJIHEHO He MeHee 85% 3amanus;

- CTYACHT TBEPJO YCBOWJ TE€MY, 'PaMOTHO U MO CYIIECTBY H3JIaraeT ee,
OTMPAsICh Ha 3HAHUS OCHOBHOM JINTEPATYPHI;

- HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEH;

- YBSI3bIBAET YCBOCHHBIC 3HAHUS C IPAKTUYECKOMN JACATEIHHOCTHIO;
- AQpryMEHTHUPYET Hay4YHbIE MOJ0XKECHHUS;

- JeJaeT BEIBOIBI U 0000IIEHH;

- BIIQJEET CUCTEMOM OCHOBHBIX MOHSITHM

2 - BBINIOJIHEHO He MeHee 65% 3amanus;

- JIOICKAaeT HECYIIECTBEHHbIEC OMIMOKN U HETOYHOCTH;

- HCTIBITBIBACT 3aTPYAHCHHS B IPAKTUYCCKOM ITPUMEHEHUHN 3HAHHM;
- c1abo apryMeHTUPYET HAYYHBIE TIOJIOKEHUS;

- 3aTpyaHsAETCS B (OPMYITMPOBAHUH BHIBOJIOB U 0000IIICHHIA;

- YaCTMYHO BNIaJIE€T CUCTEMOM MOHATHHI

0 - BRIIOJIHEHO MeHee 50% 3amanus;

- CTYJICHT HE YCBOWJI 3HAYUTEILHOW YaCTH MPOOIEMBI;

- IOIYCKaeT CYIIECTBEHHbIE OLTUOKU 1 HETOUHOCTH;

- HCTIBITBIBAET TPYAHOCTH B MIPAKTUUECKOM IPUMEHEHUU 3HAHU;
- HE MOKET apryMEHTHUPOBATh HAYYHBIE MTOJIOKECHNUS;

- He OPMYJIMPYET BHIBOJIOB U 00OOIICHHUIA;

- HE BJIaJICET MOHATUHHBIM anmnapaToM

Tunosvie KOHmMPpOIbHBIE 3A0AHUA U MeMOOUUecKue Mamepuasl,
onpeodenawuiue npoyeoypvl OUEHUBAHUA 3HAHUI, YMEHUIl, HAGbIKOE u (unu)
onvima  0eAmenbHOCmU,  XaAPAKMeEPU3YwwWux manst  opmuposanus
KOMNnemeHyuil 8 npouecce 0C60€HUA 00PA308aAMEIbHOU NPOZPAMMBL

TemaTuka JadopaTopHbIX padoT:
e Pa3psabl B BO3JyXe NPU NEPEMEHHOM HaIPSHKEHUN
e D¢ dexT nonsipHOCTH U BIMSIHUE OapbepOB HA AIEKTPUUYECKYIO TPOYHOCTH BO3TYIIHBIX
MIPOMEXYTKOB Ha IOCTOSTHHOM HalpsKEHUU
XapakTEepUCTUKHU KOPOHBI HAa TPOBOAAX PA3IIMYHOTO CEYECHHUS
DNEKTPUYECKHE Pa3psiibl 10 TOBEPXHOCTU TBEPIOTO TUIEKTPUKA
Pacnipenenenne HanpspKEHUS 1O MOBEPXHOCTH TBEPIOTO IUAJIEKTPUKA
[TpodunakTnyeckne UCTIBITAHUS N30SI BEICOKOBOJIBTHOTO
TpanchopmaTopa
Omnpenenenne BOIbTaMIIEPHON XapaKTEPUCTUKHN OTPAaHUUUTENS MepeHANPKEHUI
IIpumep Tem pedepaToB:
1. DnekTpuueckue cBOMCTBA HIEKTPOU3OIAMOHHBIX MaTEPUAIIOB.
. BHemHsas n3onanus 31eKTpoyCTaHOBOK. BO31yX Kak OCHOBHOM M30JIATOP BHEITHEN
W30JISILIHH.
. I'po3oBbIe epeHanpsHKeHNs B AIEKTPUYECKUX CUCTEMaX U UX OTpaHHuYEHUE
. BHyTpeHHune nepeHanpspkeHus B 2JIEKTPUYECKUX CUCTEMAX U MX OTPaHUYEHUE.
. M3onsius nuHuit anexTporepeniad 1 OTKPBITHIX paclpelelUTeIbHbIX YCTPONUCTB.
N3onsmust 37eKTPUUEeCKUX MalIiH, KOHJIEHCATOPOB U TpaHCc(hOopMaTOpOB.
. CiocoOb! orpaHnyHus PeppOpPEe30HAHCHBIX MEPEHANIPSKEHHH.
. KoHTpOab COCTOSIHMSI U30IIS1MH 110 MHTEHCUBHOCTH YaCTHYHBIX Pa3psioB
. CXeMHbIe MEpOTIPUSATHUS U CPEACTBA OTPAaHNYEHHUS YCTAHOBUBUINXCS MEPEHANIPSKEHHIH.
10. CrtocoOb1 3amuThl 3JIEKTPOOOOPYA0BaHHS OT KOMMYTAIIMOHHBIX NEpEeHANpsHKEHU I
11. CpoticTBa TBEpI0OM H3OJISIINH.
12. T'azoBas 1 BakyyMHasi U30JISLMH.
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3agaun
— Onpenenuth HANPSDKEHUWE HA W3OJSIMH CHIIOBBIX TpaHC()OpPMATOpOB Mpu HaberaHWU Ha
MOJICTAHIIMIO MPSIMOYTOJIbHOM BOJIHBI ammuiuTyao 2 UH UIMHOM 2 MKC NpU HAJIMYUM Ha
MOJICTAHIINKU KOHJIeHcaTopa cBsA3u EMKOCThIO 3000 nd.

PelleHne:

Haigem KpyTH3HY NONEPEYHOR BOMHLI C YYETOM BNMAHKMA C.

2k _ ZS

"I T I 0t @

=64 10" B/t =64 mB/ur

Umax =Ukes -(L- 2 7) =115 (- & 77) =115 0,736 =84 &4 KB

OTeeT: Umax=84_64 kB

- B mnpornecce 3KCEpUMEHTATBHOTO HCCIEAOBAHUS JJIEKTPUUECKOM MPOYHOCTH Ta30BOTO
MIPOMEXKYTKA B JICCATH OIBITAX OBUIM U3MEPECHBI CISAYIOIINE 3HAUCHUS Pa3PsTHBIX HAIPSOKESHUI:
40; 40,5; 37; 40; 42; 41; 43; 40; 39; 39,5 kB. Ouenuts 50 %-HOe 3HaYEHHE Pa3PSAHOTO
HaIPSKEHUS U €r0 CPEeIHEE KBAPATH-UYE€CKOE OTKIIOHEHHE.

— Onpenenuth pacueTHOE HAMPSDKEHHWE MPOMBILIUIEHHONM YacTOThl MPU  HOPMAJIbHBIX
aTMOC(epHBIX YCIOBUAX [UIsI BO3AYIIHOTO MPOMEXKYTKAa HIJia - 3a3eMJICHHas IUIOCKOCTh C
paccTosTHuEM MEXIy dJEKTpoaaMu 27 CM.

— Onpenenuth pacueTHOE HAMNPSHKEHUE TMOJTHOTO TPO30BOIO HUMIYJIbCa OTPHUIIATEIHHON
MOJIIPHOCTHU MPH HOPMAJIbHBIX aTMOC(EPHBIX YCIOBUAX JUIS BO3AYIIHOTO MPOMEKYTKA CTEPKEHb
- 3a3eMJICHHAS IUIOCKOCTh. J[JIMHA N30 1IM-OHHOTO TPOMEXYyTKa paBHa 70 cM.

— Mexy IUIacTUHAMHU IUJIOCKOMApaUIeIbHOTO KOHAEHCATOpa HAaXOIUTCS IUAIIEKTPUK C
OTHOCUTEIIbHOM AMANIEKTPUYECKON MpoHHUIIaeMocThio € = 4. PaccTosiHHe MeXIy IJIacCTUHAMU
koHzeHcaropa S = 0,5 cm. K konnencaropy npusosxkeno Hamnpspbkenue 1000 B. Haiitu Bennuuny
aNeKTpuyeckoro cmemieHuss D B amanekTpuke. DiekTpuyeckas IHOCTOSHHAs €, = 8,85-10*
Ki?/(H-M).

- Ouenuth BennuuHy 1g0 AN MPOMBIIIEHHOTO TpaHCGOPMATOPHOTO Maclia Ha YacToTe
nepemMeHHoro ekTpudeckoro noist 50 I'n mpu remneparype 40 °C. YaenbHOEe COMPOTUBIECHUE
Macia B  HOPMAajbHBIX  YCJIOBHSIX  PaBHO 10" Om-cM; geiicTBUTENBHAS OTHOCHTEIBHAS
TURIIEKTpUYECKasi MPOHUIIAEMOCTh - 2,2; TeMmmepaTypHbId Kod(DPHUIMEHT Il MPOBOAMMOCTH -
0,02; anekTpuueckasi IOCTOSIHHAS €, = 8,85:10" KJ‘IZ/(H'MZ).

- OLeHUTh MOIIHOCTh AMDJIEKTPUUECKHX TMOTEeph TNEPEMEHHOTO 3JIEKTPUYECKOTO MOJs
gactotor 50 I'y ¢ HanpspkenHocThio 100 kB/cMm B 1 o’ MPOMBIIIIEHHOTO TpaHCc()OpPMATOPHOTO
Mmacna. J{ns macna tgo = 1,6 10'3, OTHOCHUTEIIbHAS JUDJICKTPHUSCKAst TPOHUIIAEMOCTb - 2,2.

- Onpenenuth pacueTHoe HampsbkeHue vactorodl 50 I'm juist mpoMekyTka MeXIy ABYMs
KOAaKCHaJIbHBIMU  LMIUHAPAMH C HApY)KHBIM U  BHYTPEHHHUM paguycaMd, paBHBIMU
cooTBeTcTBEHHO 10 1 1 cM.

- Onpenenutb pacyeTHOE HAINpPSHKEHUE IMOJHOTO TPO30BOTO HMMIYJIbCa OTPHUIATEIBHON
MOJISIPHOCTH JJISI MACJISTHOTO TMTPOMEKYTKA UTJIa - TNIOCKOCTh. JIJIMHA H30JISIIMOHHOTO MMPOMEKYTKA
paBHa 33 cM.

- B TBeproM NMANEKTPUKE C OTHOCUTENIBHOW IUAJIEKTPUYECKOM MPOHHUIIAEMOCTBIO £ = 4,
PACIIOJIOKEHHOM MEXY AJIEKTPOJIaMU TUIOCKOTO KOHJIEHCATOPa, UMEIOTCS Ta30BbI€ BKIFOYCHUSI.
Paccrosnne mexnay snexkrpoaamu S=0,5 cM. OTHOCHUTENbHASI JUANEKTPUUECKass MPOHUIIAEMOCTh
raza BKIOYeHHs] €r=1. M3BECTHO, YTO CaMOCTOATENbHBIE pPa3psAabl B JAHHBIX BKIFOUYCHHSX

E =27

BO3HHUKAIOT IMPU JOCTMIKCHHUHU HAIIPSKCHHOCTU JJICKTPHUYCCKOI'0 IMOJIS BECIWMYHWHBI kB/cMm.



OnpenenuTts HANpsSHKEHUE MEXY 3JIEKTPOJIaMU, IIPU KOTOPOM B KOHJIEHCATOPE HAYHYT BO3HUKATh
YACTUYHBIE PA3PAIbL.

—  Mexny miockonapauleIbHBIMU METAUIMYECKMMU IUIACTMHAMU KOHJEHCATOpa IOMEIIEH
JUBJIEKTPUK TOJIUHONM 4 MM C OTHOCUTEIBHOM IMAJIEKTPUUYECKON MPOHULAEMOCTbIO £ = 4.
OcraBuiasgcss 4acTb MEKUIEKTPOJHOIO IMPOCTPAHCTBA TONIIMHOM 6 MM 3alojHEHAa IIpH
HOPMAaJIbHBIX YCIOBMSIX BO3AyXOM. ONpenenuTbh BEIUYUHY MOCTOSIHHOTO HAIPSKEHHST MEXIy
IUIACTUHAMU KOHJIEHCAaTOpa, IpU KOTOPOM B €ro BO3AYLIHOM CJIO€ HAa4yHET BO3HUKATh
CaMOCTOSITENIbHBIN pa3psijl.

- K koHzeHcaTopy, MeXIy IIJJaCTUHAMHM KOTOPOrO HAaXOJUTCS TBEPIBIM JHANIEKTPUK,
IPWIOKEHO HampspbkeHue 5 kB. OmnpenenuTs BEIWYMHY 3HEPIUH, PacCEMBAaeMOMl B Ia30BOM
BKJTIOUEHHH TBEPIOTO AMAIEKTPHKA [PH YaCTHYHOM paspsiie ¢ Kakymmmes sapsgom 107 K.

- Mexny miacTUHAMU IUIOCKOTO KOHJIeHcaropa momaasio 100 cm? pacroyioxeHa
JIBYXCJIOMHAsI U30JSAIUSA TOJMIUHON M0 1 MM Kaxblil cioil. OTHOCUTEIbHBIE TUAICKTPUUYECKUE
IPOHUIIAEMOCTH HU3O0JSLMM KaXJIOro cios paBHbl €= 2,5; €= 4,5, a uX NPOBOAUMOCTU -
coorBerctBenHo 61 = 10™° Cm/em; o, = 107 Cw/em. K KOHIEHCATOPY TIPUIOKHIH MOCTOSHHOE
HanpsbkeHue 1 kB. OnpenenuTs BelMMYMHY 3apsija HAa IUIACTMHAX KOHJEHCATOpa U BEJIMYMHY
3apsiaa abcopOIMK HA TPAHMIIE CIIOEB M3OJAIMU Yepe3 30 MUH 1MOCie MPHIIOKECHUS HANPSHKESHUS.
BHyTpeHHUM  CONpPOTHMBICHMEM MCTOYHMKA HANpPSHKEHUs IpeHeOpeub.  DIeKTpuuecKas
TOCTOSIHHAS &, = 8,85-107% Kin?/(HMP).

- Paccuutarh conpoTuBiE€HHE U MMIYJIbCHBIH KO3(ULMEHT 3a3eMiIuTeNs MOJCTaHIUH B
BUJIC CETKU U3 T'OPU3OHTAIBHBIX I0JIOC, IO MEPUMETPY KOTOPOMl B y3JaX CETKH YCTaHOBJIEHBI
BEPTUKAIBbHBIE 3JIEKTPoabl 1uHOHM 10 M. Pasmep noacranimm — 25x25 M, pa3mep STYEHKH CETKH -
5x5 M; ynenbHoe conpotuieHue rpyHTa 100 OM-Mm; Tok MoaHuM 50 KA.

- Paccuutath M NOCTPOUTH 30HY 3alllUThl JABYXCTEP)KHEBOI'O MOJIHHMEOTBOAA. BeicoTa
Ka)XJI0r0 MOJIHMEOTBOa — 30 M, paccTostHuE MeX Ay MosHHeoTBogaMu — 100 m.

- Paccuntarh BEpoOSATHOCTH MpPOpPHIBA MOJIHUM YE€pe3 TPOCOBYIO 3alIUTY JIMHHUU
anektponepenayn 220 kB. Bricora crambnoit omopsr [1220-3 — 36 M; BhICOTa pacroyiOKeHUs
Tpoca OTHOCUTEIBHO BepXHEH TpaBepchl — 4 M; JJuHA BepxHed TpaBepchl — 3,5 M; JUIMHA
NOJEPKUBAIOLIEH TUPISHIBI — 2,4 M.

KoHTpoabHbIe BONMPOCHI 10 BceMy KypCy

Hcropudeckas cripaBka pa3BUTHs TEXHUKH BBICOKOTO HAIIPSIKEHHUS.

Yro uzyuaet Hayka TBH?

YTo OTHOCUTCS K BHYTPEHHEN U30JIALIAN IEKTPOYCTAHOBOK?

UTO OTHOCHTCS K BHEITHEH U3OJISIIUN IEKTPOYCTAHOBOK?

Kaxue BuzbI nepeHanpsyKeHU B 2JIEKTpOycTaHOBKax Bbl 3HaeTe?

Bo3MOXHO 11 orpaHnYeHNEe epeHanpsHKeHUN?

JaiiTe onpezeneHre cBOOOIHBIM U CBSI3aHHBIM 3apsiiaM. Kakue peanbHo

CYLIECTBYIOIIME YaCTULIBI MOT'YT ObITh CBOOOTHBIMM 3apsPKEHHBIMU YacTULIAMU, @  KaKhe
CUHTAIOTCS CBA3aHHBIMU?

8. Kakoe jelicTBHe TPOU3BOIUT JICKTPHUSCKOE ITOJIe Ha CBOOOHBIHN 3apsi/i M Ha CBSI3aHHBIN?

9. /laiite onpeneneHne MOHATHH — KayecTBEHHAss U KOJMYECTBEHHAs! XapaKTEPUCTUKU CBOMCTB
MaTepHaoB.

10. Yro Takoe monspu3anus AUIIEKTPUKOB?

11. Yo Takoe 37eKTPONPOBOAHOCTH MaTepuanoB?

12. Yro Ttakoe qU3IEKTpUUECKHE OTEpU?

13. Yro Takoe AIeKTPHUECKUI MPOOOH TUAIIEKTpHUKa?

14. OObacHUTE 3aBUCUMOCTH KOJTMUYECTBEHHBIX XapaKTEPUCTUK CBOMCTB MaTepHajoB OT BHEIIHUX
yclIoBUH ( TEeMIEpaTypsbl, JaBICHHUs, BIAXXHOCTH U T.J. )

15. [aiite 0011y0 XapaKTEpPUCTHKY BHEIIHEH M30JS1UU 3NIeKTpoycTaHoBoK u JIDIT.

NoabkowhE



16. Kakyto poisib urpaet arMocqepHbIii BO3/1yX BO BHEIIHEH H3OJSAIMN?

17. Ha3HadeHne U TUIIBI U30JISATOPOB.

18. Kakue BUJbI U YCIOBHS UCIIBITAHUN JIEMEHTOB BHEIIIHEH U30JISAIIAN?

19. OObsicHuTe YyCIOBUS U TEXHOJOTMIO HWCHBITAHUN BHEIIHEH M30JIALUUA TEePEMEHHBIM
HaIPsHKCHUEM.

20. OObsacHUTE YCIOBUS U TEXHOJIOTHIO UCTIBITAHUM BHEITHEH H30JISLUUU TPO30BBIMU
UMITYJIECAMHU.

21. Yrto Takoe AIeKTPUIEeCKUui po0oi Tu3IeKTpuKa?

22. Kakwue BUIbI HOHU3AIUHN BbI 3HaeTe mpu mpoOoe BO3YITHOTO MPOMEKYTKA?

23. DrexTpuyYecKue pa3psibl 0 MOBEPXHOCTH TBEPIbIX TUAIEKTPUKOB.

24. PacnpeneneHre HapsHKEHUS TI0 JJIMHE THUPJISTH]IBI H30JISITOPOB.

25. Yro BKirOYaeT B ceOst BHYTPEHHSISI H30JISIITHS ?

26. Kaxue TpeGoBaHuUs NPEABABISAIOTCS K BHYTPEHHEH U3OJISIMH HJIEKTPOYCTAaHOBOK?

27. Yro Takoe cTapeHre BHyTpeHHeH n3onsanun? Kakue pasHOBHIHOCTH cTapeHus Bol 3HaeTe?
28. Kak 3aBHCHUT dJICKTpUYECKas MPOYHOCTh BHYTPEHHEH H3OJSIUH OT BPEMEHU MPHIOKCHHUS
HanpsHKEHUs?

29. BOJIbT-CEKYHIHBIC XapaKTCPUCTUKN BHYTPECHHEH H30JISIUH.

30. OObsicHUTE YCTPOUCTBO MAciio — OaphEePHON U3OJIALIUU.

31. CaoiicTBa TBEpAOH H30JISIHN.

32. OObsSICHUTE TEXHOJIOTHIO U3TOTOBIIEHUSI OYMa)KHO-MaCJITHON M30JIALIUY.

33. T'a30Bast ¥ BaKyyMHasi U30JISIIHN.

34. Yro Takoe rpaArpoBaHUE U3OJSAUU?

35. I[IpuMeHeHHEe KOHACHCATOPHBIX OOKIIAOK JIJIS BBIPABHUBAHUS OJTHOPOJTHOCTH
ANEKTPUYECKOTO OISl BO BHYTPEHHEHN H30IIAIUY.

36. [IpuMeHEeHHE TOJMYNPOBOAHMKOBBIX  TMOKPBITHH IS BBIPABHUBAHUS  OJHOPOIHOCTH
ANEKTPUYECKOTO TOJISI BO BHYTPEHHEH U30IISAIUY.

37. Kakue paboune HanpspKEHUS IPUHATHI B AJIEKTPUYECKHX cructeMax Poccun?

38. KopoHHblii pa3psn Ha JUHHUSIX dJEeKTporepenad. Buibl U XapakTepUCTUKH KOPOHHOTO
paspsa Ha IpOBOJIAX JIMHUH 3JIEKTpoIepeay.

39. Ilotepu sHepruu Ha KOPOHY. DKOJIOTHUECKOE BIUSIHIE KOPOHHOTO pa3psa.

40. Kak BBIOMPAIOTCS M30IATOPHI B 3aBHCHUMOCTH OT 3arpsA3HEHHOCTH aTMOC(EphI?

41. Kakue pa3HOBUIHOCTHU CTapeHUs BHYTpPEHHEW n3omsiinu Bl 3HaeTe?

42. YacTtuuHble pa3psabl BO BHYTpeHHEH wm3oisamuu. Kak OHM BIUSIOT Ha WHTCHCHUBHOCTh
CTapeHus U30JIALUn?

43. BrnusHuEe MEXaHUYECKUX U TETUIOBBIX HArPY30K HA CKOPOCTH CTAPCHHS H3OJISIUH.

44. Kakue croco0bl KOHTPOJIS CYIIECTBYIOT AJIsi KOHTPOJIS KQUeCTBA BHYTPEHHEH U30IAIIUN?

45. MomnHus Kak HCTOUYHUK IPO30BBIX MEpEeHaNPSKEHUH.

46. DnexkTprUYecKue XapaKTePUCTUKH MOJTHHH.

47. PacckaxuTe O MPUHIINIE IEHCTBUSI MOJTHUEOTBOIOB.

48. Kak ompenensieTcst 30Ha 3alIUThl MOTHUEOTBOAA?

49. 3azeMiieHHE MOJHAEOTBO/IOB.

50. KoHCTpyKIIHsI MOJTHUEOTBOJIOB.

51. Kakue ocHOBHBIE CIIOCOOBI 3aIIUTHI OT TPO30BBIX MEpeHanpsbKeHui Bol 3HaeTe?

52. OOBsAcHUTE NPUHIUT PaOOTHl BEHTUIILHBIX OTPAHUYHUTENEH epeHanpsKeHUH.

53. Kak ocymiecTBisieTcss MOJTHUE3aIUTa BO3IYITHBIX JIMHAW dJICKTporiepeaad’? MOoACTaHIIAN?



