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Pa6ouas nmporpamma cocraBiena iHa ocHore @I'OC BO - HakanaBpuart 1mo HalpaBIeHHIO

noarorosk 13.03.02 DnexTposHepreTuka u EKTPOTeXHHKa (Ipuka3 MuaoOprayku Poccnu
ot 28.02.2018 r. Ne 144)

PaGowas mporpamMmma paccMoTpena u  omobpema mHa 3aceqaHuM  Kademps
DNeKTPOCHAOKEHHSI TPOMBIITUTEHHBIX TIPe /I PHsATHI

22.01.2026, mpotokon Ne 4 ¢
3aB. kadenpoit lf\ A.B. Bapranoga

Pabouas mporpamma omobpeHa MeToguueckoi komuccueit MUOuAC
03.02.2026 r. mporoxox Ne 5 {

[Ipencenarens P. Xpamumma
Pabouas mporpamMMa cocTaBieHa: /
nouent kadenper DTIIT, kaH. TeXH. HAYK Q)? i P.P. XpamuuH

Penenzent:
3aMeCTHTENh TTaBHOTO JHEPTeTHKA
T 4
1o anekTpocHabeHuo Y1 ITAO « MMK» - A, AnsOpexTt




JIner akryaauszanuu padoyeil nporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanusaruu B 2027 - 2028
y4eOHOM rofy Ha 3aceqaHuu Kadeapbl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEANPUATUI

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.B. Bapranosa

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o1o0opena s peanusaruu B 2028 - 2029
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEANPUATUHI

IIporokomor 20 1. Ne

3aB. kadenpoit A.B.EapraHOBa

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopena Juist peanuzanuu B 2029 - 2030
y4eOHOM roy Ha 3acelaHuU Kadeapbl IeKTPOCHAOKEHNS TIPOMBIIIICHHBIX MTPEAPHATHIH

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopena juist peanuzanuu B 2030 - 2031
y4eOHOM roy Ha 3acelaHuU Kadeapbl IeKTPOCHAOKEHNS IPOMBIIIICHHBIX MTPEPHATHIH

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa

PaGouast mporpamMmma repecMoTpeHa, 00cykaeHa u omoopena s peanusaruu B 2031 - 2032
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEAPUATUHI

[IpoTrokom oT 20 . Ne
3aB. kadeapoii A.B. Bapranosa




1 Ilesiu ocBOEHUSI I CUMILTHHBI (MOAYJI51)

Lenpto mnpenogaBaHusi OUCHUIUIMHBI «TeXHUKa BBICOKUX HAMNpsKEHUN) SBIsIETCS
U3y4EHUE TIPOLIECCOB B  U3OJSLUU  AJIEKTPOYCTAHOBOK TMPH  BO3JEHCTBHHM  BBICOKHX
HaMpsHKEHHOCTEHW  DJIEKTPUYECKUX TOJIEH, HCCIECIOBAHUE W OMNPENENICHUE AJIEKTPUYECKON
MPOYHOCTH M3OJISALUU DJIEKTPOOOOPYIOBAHUS TPU PA3IMYIHOM XapaKTepe BO3JEHCTBYIOIIETO
HANpsDKEHUs, M3y4eHUE METOJIOB KOHTPOJI M HWCIHBITAHUA H30JIALUN DJIEKTPOYCTAaHOBOK
BBICOKOT'O HAMPSKEHUS.

2 MecTo THCHHIIMHBI (MOYJIfA) B CTPYKTYpPe 00pa3oBaTe/ibHOI MporpaMmbl

Jucuummuaa «TexHuka BBICOKMX HAMPSOKEHHI» BXOAWT B YacTh Y4eOHOTO IIJIaHa,
dbopMHUpyEMYIO y4aCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHU 00pa30BaTeIbHON MPOTPAMMBEI.

Jis  w3ydeHus  JAUCHUIUIMHBI  HEOOXOAMMBI  3HaHWS  (YMEHHS,  BJIaJICHUs),
c(hOpMUPOBAHHBIE B PE3YJIbTaTe U3yUEHUS TUCIUIUINH/ PAKTUK:

Nudopmaruka

Marematuka

®dusuka

DNEeKTpUYECKHE MAITUHBI

DneKTpUUYECKUE anapaThbl

TeopeTrnueckne OCHOBBI JIEKTPOTEXHUKH

3Hanus (yMEHUS, BaJIeHus), MOJyYeHHbIE IPU MU3y4YEeHUU JAHHOW JUCLMILTUHBI OyIyT
HEOOXOAUMBI JUISl U3yYSHUS U CIUILTNH/TIPAKTHK:

HagexxHocTh cucTem 351eKTpoCHA0KEHHS

DneKkTpocHaOKEeHHE

VYpasneHue Ka4eCTBOM MIEKTPUIECKON SHEPTUU

[Ipon3BoaCTBEHHAS-IPEAAUIIIOMHAS TPAKTHKA

3 Komnerenuuu odyuyamwuerocsi, popMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUILVINHBI (MOAYJIS) ¥ IIJIAHUPYEMBble Pe3y1bTAThl 00y4eHH s

B pesynpraTe OCBOCHUS AMCHUIIIMHBI (MOAYNs) «TeXHHWKA BBICOKUX HAIPSKEHUI)
oOyuaromuiics 1oJKeH 001a1aTh CIEAYIOUUMU KOMIETEHITUSIMU:

Kon nanukaTopa NHnukaTop TOCTHKEHUS KOMIIETCHITUN

[IK-5 CnocobeH oreHMBaTh HOPMalbHBIC, YTSDKEICHHBIE M IOCICAaBAPUNHBIE PEXKUMBI U
JUKBUIMPOBATH aBAPUIHBIC PEKHMBI pA0OTHI 00BEKTOB PO ECCHOHAIBHOM JICITEILHOCTH

[IK-5.1 Opranu3oBbIBacT IIPOBEJICHUE ABapUIHO-BOCCTAHOBUTEIIbHBIX u
PEMOHTHBIX PaOOT Ha 000PYIOBAHUH ITOCTAHIIHI

[1K-5.2 [IpoBomutr mnpoduUIaKTHUECKUE WCIBITAaHUS W OCYIICCTBISIET aHAIHU3
(hYHKIIMOHUPOBAHHUS YCTPOMCTB PEICHHOM 3aIIUTHI 1 aBTOMATHKHU

[K-5.3 CocraBisieT cxXeMbl 3aMelIeHUsT Ha O0O0CIy)XKMBaeMOM OOOPYIOBaHUH,

paccuMThIBAaCT  MapaMeTphl  peKMMa  KOPOTKOTO  3aMBIKaHUS — Ha
obopynoBanun PY u JIOII, paccuntbiBaeT M BBIOMpAET YCTAaBKU H
XapaKTEPUCTHUKU YCTPOUCTB P3A




4 CTpyKTypa, 00bEM U coiepkaHue TUCHUILTHHBI (MOLYJI51)
OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3a4eTHHIX enunuIl 108 akaa. yacoB, B TOM

qHuCJIC:

— KOHTaKTHas paboTa — 55 akaj. 4acosB:
— ayauTOpHas — 54 akaj. 4acos;
— BHeayIUTOpHasi — 1 akaj. 4acos;

— camMoCTosATeNbHAs paboTa — 53 akaj. 4acos;

— B (hopMe MpaKTUIECKO moAroToBKM — () akaj. Jac;

®dopma aTTecTaly - 3a4€eT

AynuropHas s e
KOHTaKTHas paboTa E = Dopma TeKyIIEero
o = B
o] n, KOHTPOJIS
Paszen/ Tema 5 (B akaj. vacax) e A y p Kon
g & © | caMOCTOSTENBHOM | yCHEeBaeMOCTH U
JCIUTUTAHB 2 [ . | xommerenun
o o B paboThI MIPOMEKYTOYHOMN
na6. | mpakr. | € & ATTECTAIIH
Jlek. s < 11
3aH. | 3aH. |Q &
1.
1.1 Beenenue. CBsi3p Kypca
co CMEHHBIMHU
JUCHUTUIMHAMHA 1.
ANEKTPOTEXHUIECKOTO CamocrosTenbHOe
IUKJIA. HomunanbsHbie 3 u3yuyeHHue y4eOHOH Hannuune [IK-5.1,
HaNpPsHKSHUSI 6 7 JIUTEPATYpPHIL. KOHCIICKTA. TIK-5.2,
JHEPreTUYeCKUX  CHCTEM. 2. Pabora ¢ OkcIpecc-onpoc. IK-5.3
IlepeHanpspkeHusT W HX JNEKTPOHHBIMU
K1accuuKanus,  KpaTkas OuOIHoTEKaMHU.
XapaKTePUCTHUKA.
KpaTHoctb
1.2 BHemHss H30JALHSA
3JIEKTPOYCTAaHOBOK.  Busr
M30JUIIUN  DJICKTPUUYCCKHX
YCTAaHOBOK W YCIOBHS €€
paboTHL. Pons
aTMoc(epHOro BO3/AyXa B
H30JBILUH YCTaHOBOK
BBICOKOTO HANPSOKCHHA. | 5
XapaKkTepucTHKa 1. Pabota ¢
pa3-TMYHBIX BHIOB paspsna 9NEKTPOHHBIMU
B BO3yIIHBIX O6ubnuorekamu.
Hanyune
npoMmexyTtkax. duzndeckue 2.
KOHCIIEKTa.
TIPOLIECCHL B CaMOCTOSITEIbHOE TIK-5.1,
.| Oxcnpecc-ompoc.
HMOHU3UPOBAHHBIX razax 3 6 7 |u3yueHue yueOHOM Sammta TIK-5.2,
JlaBuna 3JIEKTPOHOB. JMTEPATYPBIL. I1K-5.3
MPAKTHIECKOTO.
HecamocrosTenbHble u 3. IloaroroBka u
3aganus Nel
CaMOCTOSITEIbHBIC Pa3PSIbI. BBITIOJTHEHUE
OobpazoBanue cTpuMepa. MIPAKTHIECKOTO.
IInazma. BonpTcexkyHaHBIE 3amanus Nel
XapaKTEePUCTUKH H30JIILHH.
CraHgapTHeIE TPO30BOH H
KOMMYTaIMOHHBIH
UMITYJIBCBL. DIEKTPHUECKUN
pa3psan B BO3IyXe BAOJb
MTOBEPXHOCTH TBEpAOH
H30JSILIUY. KopoHHbIi
paspsz.




1.3 . BHYTpeHHSIST H30JISIHS
3JIEKTPOyCTaHOBOK. OO1ias

XapaKTepUCTHKA
BHYTpEHHEH H30JISIIAN
3JIEKTPOYCTAaHOBOK:
YCIOBHUS paboTsl,
TpeboBaHus, IIPHUHIIUIIBI 1. Pabota ¢
BeIONHEHUs. [a3oBas U 9NEKTPOHHBIMU
BaKyyMHast W30JISILIHSL. O6ubnuoTekamu.
Hanuuune

One-ra3oBas N30JIIUS 2. KOHCIICKTA
KPYD Ha BBICOKOEC CaMOCTOSITEIbHOE 5 ’ TIK-5.1,

oroii| 2Kenpecc-onpoc. 5.2
HanpspKkeHne.  MexaHu3MBbl H3ydeHne yuyeOHon Samura TIK-5.2,
BO3HUKHOBEHHS U Pa3BUTHUS JIUTEPATypPHIL. IK-5.3
azpsia B OKUIKHX U 3. Tlorotopka u | "DAKTHHCCKOIO.
pasp ’ 3agaHus Ne2
TBEPABIX JIDJICKTPUKAX. BBINOJIHEHHE
TernmoBol, d3IEKTPHUUECKUN MIPaKTHIECKOTO.
W WOHU3AIMOHHBIA MpPo0Ooit 3amanus No2
TBEpAOH W30JISALINN.
3aBUCUMOCTh  NTPOOUBHOTO
HAIPsHKEHUS OT Pa3INYHBIX
¢daxropos.  Koncrpykius
BBICOKOBOJIBTHBIX
anmapaTHbIX BBOJIOB.
14 I'po3zoBsie
nepeHanpspkeHus.  MomHus
KaK HCTOYHUK TPO30BBIX
MepeHanpsHKeHnH.
OCHOBHbBIE  BJIEKUKYECKHE
XapaKTEePUCTUKH  MOJIHHU.
3anmThl OT MPSIMBIX YAApPOB
MOJHHUH. 30HBI  3AIIUTHI
CTEP)KHEBBIX U TPOCOBBIX
MOJIHHEOTBOJIOB. 1. Pabota c
3azemiieHue B INEKTPOHHBIMU
3JIEKTPOYCTAaHOBKAX OubNMHoTEeKaMHU.

Hannuune

BBICOKOTO HanpsDKEHUsI. 2. KOHCIEKTa
TpebGoBanus K CaMocCTosITENbHOE ’ TIK-5.1,

610 OkcIpecc-onpoc. [K-5.2
3a3eMJISFOILIUM H3ydeHue yuyeOHon amuta 2,
yCTpOHCTBaM.  3alllUTHBIC JUTEPATYPHI. TIK-5.3

MIPAKTHIECKOTO.
Pa3pAIHUKH: 3alIUTHBIC 3. IloaroroBka u
3aganus Ne3

INPOMEKYTKH, TpyOdaThle H BBITIOJTHEHNE
BCHTUJIbHBIC  Pa3psIHUKH. MIPAKTUYECKOTO.

Henuneiinsle
OTPaHUYUTENN
MepeHanpspkeHus.  3a-mmura
H30JIILUM  00OpYIOBaHUSA
CTaHIMU U MOACTaHIUH OT
BOJIH IPO30BBIX
MepeHanpspkeHnil.  3ammura
M30JIALIH
TpaHc(hopMaTopoB u
aBTOTPaHCPOPMATOPOB.

3aganus Ne3




1.5 Bayrpennue
nepeHanpsokenus.  OOmas
XapaKTepUCTHKA u
KJIaccUpUKanus
BHYTPCHHHX
MepeHanpsHKeHnH.
TloBbILICHHST HATPSDKEHHS,
00yCIIOBJICHHbBIE
€M-KOCTHBIM s dexrom.
®Deppope3oHaHCHBIE
MepeHATPSDKEHUS npu
M30JINPOBAHHON  HEWTpain
IIPHEMHOTO
TpaHchopmaropa.
KomMyTannoHHbIe
HepEeHANPSDKEHUS
MEPEXOJHOTO PEeXHUMA IPH
BkatoueHun nunun, AIIB u
cOpoce  Harpys3ku, IpH
OTKJIIOYCHUH
HEHArpy>KECHHBIX
TpaHc(hOpPMATOPOB U JIMHUIA,
KOHJICHCATOPHBIX ~OaTapeil.
Mepomnpusitust o
OTPaHUYCHHIO HAMPSHKCHUS
YCTaHOBMBIIErOCS PeXKHMa
u KOMMYTalMOHHBIX
NepeHanpsLKCHU I
(ynpasnenue MOMEHTOM
KOMMYTaluu).

1. PaGora ¢
3JIEKTPOHHBIMH
OMOIMOTEKaMH.

2.
CaMOCTOSITEIbHOE
u3ydyeHue yueOHoM

JUTEPATYPHI.

3. ITogroroBka u
BBITTOJTHEHHE
MPAKTHIECKOTO.
3ajanus Ne4

Hamnune
KOHCIIEKTA.
DKcrpecc-onpoc.
3amura
MIPAKTUYECKOTO.
3ajanus Ned

MK-5.1,
IK-5.2,
IK-5.3

1.6 KoopanHanus ¥ METOIbI
UCTIBITAHUS N30JLILUH
3JIEKTPUYECKUX YCTAHOBOK.
VpoBaH W30JIALAN
BO3-I[yLIHbBIX JIMHUHA
JNEKTpoIepeadn u
pacrpenenuTeabHbIX
YCTPOMCTB. Bri6op
MOJBECHBIX W  ONOPHBIX
H30JIATOPOB. YpoBHn
H30JILUH KaOeJbHBIX
JUHUA  3JIEKTPO-TIepeauH.
OcHoBHblE TpeOOBaHUS K
M30JIALIH KaOeIbHBIX
JUHAH  TEpeMEeHHOro |
HOCTOSIHHOTO TOKa.
Cucrema KOHTPOJIS
KauecTBa  HM3OJLHOHHBIX
KOHCTPYKLHUH.
XapakrepHble J1eeKTHl B
W30JIIUUH.  3aBOJICKUE H
9KCIUTYTAl[HOHHBIE
WCTIBITAHUS W30JIALUH.
Hcnprranns N30JLILUH
TTOBBIILIEHHBIM
HaIpsHKEHHEM.
HWcnbiTarensHbie
TpaHchOpMaTOpHI,
KacKaJHbIe cXeMbl. MeTombl
WCHIBITAHUH TPO30OBBIMH H
KOMMYTallMOHHBIMU
HMITYJIbCaMHU. Mertonbt
Hepas3pyIIaoIero
KOHTPOJISL M30JIALIUH.

1. PaGora ¢
INEKTPOHHBIMU
OMOIMOTEKaMH.

2.
CaMOCTOSITEIbHOE
u3ydyeHue yueOHoM

JUTEPATYPHI.

3. ITogroroBka u
BBITTOJTHEHHE
MPAKTHIECKOTO.
3aaHus NeS

Hamuuane
KOHCIIEKTA.
DKcrpecc-onpoc.
3amura
MIPAKTUYECKOTO.
3aganus NeS

IK-5.1,
IK-5.2,
IK-5.3




IToaroroBka k

1.7. TlonroTroBka K 3a4eTy 11 3a4er
3a4eTy

Hroro no pazneny

Uroro 3a cemectp 18 36 53 3a4eT

Hroro nmo gucuuiuinHe 18 36 53 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nponecce uzydenus aucuurinHbl « TeXHHUKa BBICOKUX HAIPSHKEHUN» MPUMEHSIIOTCS
clieAyIome 00pa3oBaTeIbHbIE TEXHOIOTHH:

1. UndopmarimoHHbIe TEXHOJIOTHH — OOYYEHHE B DJICKTPOHHON 00pa30BaTEIHHOM Cpejie C
[ENBI0 PACHIMPEHHs JO0CTyna K 00pa3oBaTelbHBIM pecypcaMm, Ui 4ero IMpH MPOBEACHUHU
OTIIENbHBIX 3aHATUI M OpraHU3alud CaMOCTOSTEIbHONW pabOThl CTYAEHTOB HCIONb3YIOTCS
AIIEKTPOHHBIE BEPCUU KypCa JICKIHH.

2. Pabota B kKOMaH/ie — COBMECTHas JeSTeIbHOCTh CTY/IEHTOB B TPYIINE NP pacueTax Ha
7a00paTOPHBIX 3aHATUSAX, HANpaBICHHAs Ha pelleHue oOIel 3aJadyd IMyTeM CIIO0KEHUS
pe3yNbTaTOB MHAUBUAYATbHOU pabOThI YWIEHOB I'PYTIIHI.

3. Case-study - anamu3 pealbHBIX NPOOJIEMHBIX CHTYallMif, WMEBIIMX MECTO B
COOTBETCTBYIOIIEH 00JIacTH NMPOPECCUOHANBHON JESATENIbHOCTH U IMOMCK BAPUAHTOB JIYYIIUX
peleHui.

4. MexxIucMIUIMHapHOe 00YYeHHE — UCTIOb30BaHNE 3HAHUN U3 Pa3HBIX 00JIacTel U UX
IPYNIKPOBKA B KOHTEKCTE pelIaeMoil 3ajauu.

6 YueOHO-MeTOUYeCKOe 00ecnieueHHe CaMOCTOSITeIbHOI padoThI 00ydaommxcst
[IpencrasneHo B mpuioxxeHnu 1.

7 OneHOYHBIE CPeACTBA AJIsl NIPOBEACHHS MPOMEKYTOYHOM ATTeCTAMHI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MH(OPMAIIMOHHOE 00ecnevyeHHe JUCITUIIMHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTypa:

1. Baxos, B. ®@. TexHuka BbICOKMX HampsbkeHHi : ydueOHuK / B.®. Baxos, B.A.
JlaBpunoBnu. — Mocksa : UHOPA-M, 2023. — 262 c. + [lon. matepuansl [DNEKTPOHHBIN
pecype]. — (Beicmiee ob6paszoBanme: bakamaspuar). — DOl 10.12737/8530. - ISBN
978-5-16-010565-9. - Tekct : DIIEKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1939082 (mata oopamierus: 20.01.2026). — Pexum

0) lonoJiHMTEILHASA JIATEpaTypa:

1. JlaBpos, IO. A. TexHuka BEICOKMX HanpspKeHUi : yaueOHoe mocodue / 0. A. JlaBpos,
H. ®. Ilerposa. - HoBocubupck : U3a-so HI'TY, 2020. — 204 ¢. — ISBN 978-5-7782-4196-1. —
Tekcer : anexrponnslit. — URL: https://znanium.com/catalog/product/1868894 (nata oOpamieHust:
20.01.2026). — Pexxum 1ocTyma: 1Mo MOITHCKE.

2. TexHuka BICOKMX HAaIpsDKEHHH : ydeOHoe mocobue / cocraButens B. A. Connatos.
— moc. KapaBaeo : KI'CXA, 2021. — 88 c.— Tekcr: osnektpoHHsbli / Jlanb
AJIEKTPOHHO-OMOmoreunass cucrema. — URL: https://e.lanbook.com/book/252128  (mara
obpamenus: 20.01.2026). — Pexum goctyna: AJis aBTOPHU3. MOJIH30BaTEICH.

3. Uymakos, I'. UI. TexHnka BBICOKHX HaIpspKeHUH : yueOHoe mocobue / I'. Y. Uymakos,
. T'. HacaukoBa. — Hpkyrck : UPHUTY, 2019. — 198 c¢. — Tekcr : anexTponHsi // JlaHs :
AJIEKTPOHHO-OMOMoreunass cucrema. — URL: https://e.lanbook.com/book/217055  (mara
obpamenus: 20.01.2026). — Pexum goctyna: AJist aBTOPHU3. MOJIH30BaTEICH.

B) MeToan4eckune yKazaHusi:

1. Kopumno I'. I, Xpammuu T. P., KoroB M. B. Pacuer nampsikeHHOCTH
AIIEKTPUYECKOTO TOJs BO3AYIIHOW JIMHUM JJIeKTporiepeaad. MeTonuueckue yka3aHus K
nabopatopHoii pabore Ned 1o mucnuIIMHAM —«OJIGKTPOMArHUTHAsE COBMECTUMOCTh B
IIEKTPOIHEPTETUKEY, «Y IPABIICHHE KAYECTBOM IJICKTPUUECKOM 3HEprun»: yueoHoe nocodue / T.
P, Xpammuu , M. B.KoroB Marnutoropckuii roc. texHuueckuid yH-T uM.I.JM.Hocoga.
Marautoropck : MITY wum. I'M.HocoBa, 2014. — 14 c. : wu, rpad., cxembl. — TekcT:
HEMOCPEICTBEHHBIN.


https://znanium.com/catalog/product/1939082
https://znanium.com/catalog/product/1868894
https://e.lanbook.com/book/252128
https://e.lanbook.com/book/217055

2. Bapranosa, A. B. Pacuer nokasareneii HaJJe)KHOCTH CUCTEM DJICKTPOCHA0KEHUS C B
I[IBK "KATPAH" Metoanyeckue ykazaHus AJIsI KYpCOBOTO M AUIIJIOMHOIO MPOECKTHPOBAHMS,
NPaKTUYECKUX 3aHATHH 1Mo auciumuimHe «HamexXHOCTh cucTeM 3IeKTPOCHAOXKEHUS» JUis
CTyZIeHTOB BceX ¢opMm oOyueHusi HampasieHus moarotoBku 13.03.02 «3nexkTposnepreTuka u
JNEKTPOTEXHUKa», npodminb «nekrpocHadkenue» [ A. B. BapranmoBa, A. B.
Manadees.;Marautoropckuii roc. Texanaeckuid yH-T uM. ['.. HocoBa. Maraurtoropck : MI'TY
um. [.. Hocosa, 2016. — 16 c. : wi.,rpad., cxembl. — TeKCT: HEMOCPEICTBEHHBIM.

3. Kopnunos, I'. I1. JlabopaTopHBI#i MPaKTUKYM «DJIEKTPOMAarHUTHAsE COBMECTUMOCTh)»
[Texct]: YuebHoe mocobue it CTYACHTOB U MarucTpaHTOB HampasieHus noaroroku 140400
«INEKTPOIHEPrETHUKA U AEKTPOTEXHUKAY NMpoduisb «InekrpocHadxkenuey/ . I1. Kopamios, A.
A. Huxonaes, O. JI. Ha3zaposa. .;Maruutoropckuii roc. texuuueckuid yH-T uM. I'.. Hocosga.
Marautoropck : MITY wum. I''MI. HocoBa, 2012. — 88 c. : wm,rpad., cxempl. —Tekcr:
HEIOCPEICTBCHHBIMN.

r) [Iporpammuoe o6ecnieuenue u UHTepHeT-pecypcebl:
IIporpammHoe o6ecneuenne

HaHMT_II{SBaHHe Ne norosopa CpoOK IeiiCTBUS TULEH3UU
E,"rifgsfjfgﬁjom Ne 135 ot 17.09.2007 6eccpOuHO
7Zip CBOOOIHO pa(i_II'ISOCTpaHHeMOC Secepoto
LibreOffice cBobonHO p a(i_l;gOCTp AHACMOe 0eccpouHo
Adobe Reader cBobonHO p a(i_l;gOCTp AHACMOe 0eccpouHO
FAR Manager CcBOOOTHO pa(li_I[IgOCTpaHHeMOG BeccpouHo
Linux Calculate cBOGOHO P aclz_rllgomp AHACMOC 0eccpouHo

IIpodeccnonanbabie 6a3bl JAHHBIX 1 HH(POPMAIMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CcrlIIKa

OnexTpoHHas 6a3a nepuoandeckux nznanuii OO0
«MBHUC»
HanmonaneHast ”HQOpMaIIMOHHO-aHATHTUYECKAS
cuctema — PoccHiicKnit HHIICKC HAYYHOTO https://elibrary.ru/project_risc.asp
nutupoBanus (PYHI)
®denepalibHOE FOCYIapCTBEHHOE OI0IKETHOE
yupexaenue «DeaepanbHblii HHCTUTYT http://www1.fips.ru/
IPOMBIIIIEHHON COOCTBEHHOCTHY
Poccuiickas ['ocynapcTBennas 6ubmuoTexa.
Karanoru
DneKTpoHHBIE pecypchl Onbmunoreku MI'TY um.
I'.1. Hocoa

https://eivis.ru/

https://www.rsl.ru/ru/4readers/cataloques/

https://host.megaprolib.net/MP0109/\Web



https://eivis.ru/
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

9 MaTepuaJibHO-TeXHHYECKOe o0ecredeHue TUCIUMIMHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCIIeueHUE JUCITUTUINHBI BKITFOUACT:

1. VYueOHble ayauTOpUM ISl TPOBEACHUS 3aHITHH  JICKIUOHHOTO THIA —
MYJIbTUMEIMIHBIC CPEACTBA XPAHEHHSI, IEPEAadyr U PEICTABICHIS HH)OPMALIUH.

2. YdeOHbIE ayqUTOPUU JUISI TPOBENCHUS MPAKTUYCCKUX 3aHATUH, TPYNIOBBIX H
VHJIMBHIyJIbHBIX KOHCYJIBTAIIMH, TEKYLIETO KOHTPOJIS U MIPOMEKYTOUYHOU aTTeCTalluH — AO0CKa,
MYJIbTUMEIUNHBIN MPOEKTOP, IKPaH.

3. Tlomemienus s CaMOCTOSTENBHOH pabOThl O0yYalOmUXcs — MEpCOHAIbHbIC
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

4. TlomemieHue misg XpaHEHUS M MPOPUIAKTHUECKOTO OOCIyXKMBaHUS y4eOHOTO
000pyI0BaHUS — CTEIUIAXKH, CEU(bI A1 XpaHEHUsI yIeOHOT0 000py10BaHHUS.



MMPUJIO)KEHHE 1
(oGs3aTenbHOR)

Y4ueOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl CTYIEHTOB

AynuTopHas caMOCTOsITeNIbHAs paboTa CTYIACHTOB Ha NPAKTUYECKUX 3aHATHUAX
OCYIIECTBIISIETCS T0J] KOHTPOJIEM IIPEToAaBaress B BUAE PEIICHU 3a/1a4 U YIIPaKHEHHH.

BHanI[I/ITOpHaH CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB OCYHICCTBJIACTCA B BHUAC UTCHUSA
JOTIOJTHATEILHON  JIUTepaTypbl ¢ yrayOon€éHHOW mpopabOTKOW MaTepuania, BBITTOJHEHHS
VHIUBUYAIbHBIX 38JJaHUN C KOHCYJIbTALUSIMU MIPENOJABATEIS.

Pacnpenenenne yacoB caMOCTOSATENbHONW pabOTHI MO HENENIM CeMecTpa MPUBEACHO B
Tu1aHe-rpaduKe BHIMOJIHEHHS] KOHTPOJIBHBIX MEPOIPUSATHIA.

IIpumepHBIe ayIMTOPHBIC KOHTPOJIbHBbIE Pa0OTHI:

AKP Nel

1. Yro mociyxuiio OCHOBOW BOZHUKHOBEHHUS TEXHUKH BBICOKMX HampspkeHuid TBH?

2. Tlpuegute mpumep c1abo HeOOHOPOOHO20 NOJIA.

3. Ilpu OTCYTCTBMM BHEUIHETO 3JEKTPUYECKOTO IMOJs, B KAKOM COCTOSHUM HaXOMISATCS
JacTHUIILI ra3a’?

4. Kakoli ra3 Ha3pIBaeTCs 31eKMPOOmMpUYaAmMenbHulM U IOYeEMY?

5. OnumuTe cIoBa, YTO MPOUCXOIUT Ha puc. 1.3, 0.

AKP Ne2

1. Omnummwure cio0Ba, 4TO NPOUCXOAUT Ha puc. 1.4, a.

2. VYKaxuTe YyCIOBHE, KOIJld HeCamoCmosmenbHulii  paspsad  MOXKET  CTaTh
camocmosmensHulM paspaoom?

3. Hcrnonw3ys ¢uszmueckue MpeacTaBieHUs IS JEBOM BETBU Ha pUC. 1.8 OOBSICHUTH,
noyemy npu S = const u yBenudeHuu AaBicHus T P, aneKkTpUyecKwii MpoOOH Ta30BOroO
IPOMEXYTKa HACTYIAET IPU MEHbILEM HanpsbkeHuu npodost | Upp?

4. Kakoii ra3 Ha3bIBalOT 3JIEKTPOIOJIOKHUTEIbHBIM U nodemy? IlpuBenute mpumepsl
TaKOro rasa.

5. Kakoe HampspkeHue OoNbllie  «pazpsao0HOe  HANpsdCeHue» WIH  «KOPOHHOe
Hanpsdicenue», i IoYeMy M B KaKMX MOJISIX?

AKP Ne3

1. Yto Takoe oOweMHbIN 3apsa? e m korma oH oOpasyeTcs W Kak OH BIMSET Ha
pasBuTHe paspsiua’?

2. UYro o3Hauaer BpeMs ty. BO epemenu paspsda t, cMm. puc.l.14?

3. Uro oToOpaxaroT KpuBble, 0003HaueHHbIE IIM(pamu 1 Ha puc. 1.167

4. Yewm 00yCIIOBIEHBI IOTEPU TIPH KOPOHHOM paspsioe?

5. Kak Bmmser paccrosHue Mmexnay mnposozamu JIOII Ha mnorepu »Hepruu mnpu
KOPOHUPOBAHUU?

AKP Ne4

1. Tloyemy MHUKPO3a30pbl MEXIY IUAJIEKTPHKOM W  OJEKTPOJOM YMEHBIIAIOT
HaANPSDKEHUE TIEPEKPBITHS U305 TOpa?

2. Ha kakoM yd4acTKe IOBEpXHOCTH 3arpsS3HEHHOTO M YBJIXHEHHOTO H30JIATOpA
BO3HUKAIOT UCKPOBBIC KaHAJIBI?

3. Tlepeuncnure, B KaKuX TPEX COCTOSHHSIX MOXKET HAXOJUTHCs Biara B Maciie. Kak
BJIMSIET TEMIIEpATypa Ha PACTBOPUMOCTH BOJIbI B JKUJKUX JUAIEKTPUKaxX?

4. JlaiiTe mOsICHEHUS K KPUBOM 2, M300pakeHHOU Ha puc. 1,21.



5. UYeM 00ycloBieHO CHIKEHHE NpOOMBHOrO HampspkeHuss Ha puc. 1.24 B |l -oit
obmnactu?

AKP Ne§

1. Yro mpexncrasusier co0oil bapvep, UCTIONB3YEMbIil B BBICOKOBOJIBTHON TEXHHUKE MPH
W3TOTOBJICHUH TpaHC()OpMaTOpOB, BBOJOB U peakTOpoB? C KaKOU LETbI0 €T0 UCTIONB3YIOT?

2. JlaiiTe mosicaeHus k puc. 1.27.

3. 3anummuTe BRIPOKCHHE TSI BRIYMCIICHHS BBIJCICHHON TEIJIOBOM YHEPTUU B TBEPOM
U30JIsIuK. [{aiiTe mosSCHEeHUS.

4. Hanuuue BO3AYITHOTO BKJIIOUEHUS B IUAJIEKTpUKe (cM. puc. 1.30) yBenuuuBaeT uiu
YMEHBINIAET ero eMKOCTh? [laTh 0OBsICHEHNUE.

5. Kakue Buibl HanpsHKSHHS BO3JICHCTBYIOT Ha BHICOKOBOJIBTHYIO U30JISIUIO?

AKP Ne6

1. Jaiite pacuudpoBky uzomstopy IICI'6-A. Ha xakue HOMUHAIBHBIE HaIPSOIKEHUS
BBIITYCKAIOT MPOMBIIIJIEHHOCTHIO MOJBECHBIE U30ISTOPHI?

2. YKaxuTe Ha3HAYEHUE MTPOXOTHBIX U30JIATOPOB.

3. JlaiiTe cmoBecHOe MOsICHEHHE K pucC. 2.4, 0.

4. Kak BBITIOJIHACTCS 21A8HAs U30JI5YUsA B BLICOKOBOJIBTHOM TpaHchopmarTope?

5. VYkaxwuTe JOCTOMHCTBA Kabeel U3 CIIMTOro MOJUITUIICHA.

AKP Ne7

1. Yrto mpencraBnser coOOM NpoPHIAKTUKA H3OJALIUM, M C KaKOW IEeNbI0 OHa
MIPOBOJUTCS?

2. OO®bscHUTE, TOYeMy KpuBasi Toka Ha puc. 2.10 umeer Takoit Bua?

3. ITlocTpoiiTe BEKTOPHYIO JUarpaMMy TOKOB 4epe3 AUAJICKTPUK U TaAUTe el MOsSICHEHUS.

4. UYrto mpoucxoauT B 00beMe N30JIALUHU Ha TOYKE Mepernda KpuBOi HOHU3AIMH CM. PHC.
2.127

5. Kakum o00pazoM MeToa «EMKOCTh-4acTOTa» IO3BOJIAET yTBEPXKAaTb, 4YTO
M30JISIIMOHHBIE CBOMCTBA U30JIATOPA HEYIOBIETBOPUTEIbHBIE?

AKP Ne8

1. B TedeHume, Kakoro BpeMEeHH (M TIOYEMY) HCHBITATEIFHOE HANPSIKEHUE
MPUKJIAJBIBACTCS K U30JISIUNA?

2. OmnumuTe KOHCTPYKIMIO KACKagHOTO BKIIOYCHHS] TpaHCHOPMATOPOB U  HX
Ha3HAUCHHC.

3. Ilepeuncnure aneMeHTHI Ha puC. 3.4, a 1 UX HA3HAUYEHUE.

4. OObscHuTe, HA3HAUYCHUE PE3UCTOPOB R1 — Ry 1 R,y puBeneHHBIX Ha puc. 3.7.

5. Ilepeuncrnure dYeTBEPTOE M TMATOE W3 TATH YCIOBHM, KOTOpPBIE HEOOXOIUMO
BBITIOJTHUTH, YTOOBI 00ECIEYHTHh BBICOKYIO TOYHOCTh HM3MEPEHHUS BBICOKMX HAMPSDKEHUN C
MTOMOIIIBIO IIIAPOBBIX Pa3PsTHUKOB.

AKP Ne9

1. VxkaxuTe Ha3HAYCHHE MEIHOTO PAa3pPe3HOr0 HKPaHa B KOHCTPYKLUHU UCIIBITATEIILHOTO
onHo(pazHoro TpaHchopmaropa.

2. VYKaxuTe OTIIMYHE CXEMBI BhIpsiMiieHus puc. 3.4, 6 ot puc. 3.4,a.

3. OObsicHUTe, MOYEMy K HCKPOBOMY IPOMEXYTKYy Fi9p Ha puc. 3.7 NpuiaokeHo
Hanpspkenue 10Ug?



4. Tlepeuucnute TpPEThe M UETBEPTOE W3 IISITH YCIOBHUH, KOTOpBIE HEOOXOIUMO
BBIMIOJHUTH, YTOOBI 00ECNEUYUTh BBICOKYIO TOYHOCTh HM3MEPEHHUS BBICOKMX HANpPSLKEHUN C
IIOMOIIIBIO IIIAPOBBIX Pa3psLIHUKOB.

5. OnumuTe ycTporcTBO deKTpocTaThndeckoro kmioBoiabTMeTpa C100 Ha HanpsHKEHUE
1o 75 xB.

I[IpumepHbIe NpaKTHYECKUE 3aJAHNUS:

3amanue 1J1s1 NPAKTH4YECKOro 3aHsaTus Nel

MHOFOCHOfIHa}I n30Jpaauss COCTOUT U3 I[ByX CJIOCB paS.HI/I‘-IHBIX ,Z[I/IBJIGKTpI/I‘-IGCKI/IX
MarepuayioB. Marepuana IMEpBOTO  CJIOS HMMEET OTHOCHTENIBHYIO  JHUAJIEKTPUUYECKYIO
MPOHUIIAEMOCTD €1 U YJIETbHYIO IPOBOJUMOCTS Y1. Matepuan BTOporo ciosi — COOTBETCTBEHHO €7
u y,. TosmuHa MepBoro ¥ BTOPOTro CjIos Au3IeKTprKoB 01 u d, MI0IIaap 3JeKTPOIoB - S.

3aganue. HauepTuth OJIMH U3 BApUAHTOB CXEMbI 3aMEILICHUS JBYXCIOMHON M30JSALHUU U
paCC‘-II/ITaTB cec napaMeTpH. OHpe,Z[G.HI/ITB CTCIICHBb yBJIa)KHeHI/IH U304, CHuTasd, 4T0 HpH‘-IHHOfI
€€ HEOTHOPOITHOCTH SIBJISICTCS €€ YBIaKHCHHE.

HcxonHble naHHbIe Ui pacyeTra NpuBeaAeHb! B Ta0. 1.

Tabmuna 1
[TapameTpsl BapuaHTbl
U30JIALAU A 1 2 3 4 5 3] 7 8 9 10
£ 25126 |27 2829303113233 | 34 35
e, 1516 | 17 |18 19 |20 21122 25 | 24 | 23
-11
¥110 2513014050160/ 70]80/90/100]11,0]120
Cm/Mm
y2107°
2022124 (26|28(30/32!34/36]38] 40
CMm/m

dy, MM 10 | 11 | 12 | 13 | 14 |15 |16 | 17 | 18 | 19 | 20
dy, MM 5 6 7 8 9 |10 | 11 | 12 | 13 | 14 | 15
S, em2 400 | 410 | 420 | 430 | 440 | 450 | 460 | 470 | 480 | 490 | 500

3ananue 1J151 NPAKTHYECKOT0 3aHATHS No2

B cunoBom TparcdopmaTope mporucXouT TEIUIOBOE CTApEHUE €0 BHYTPEHHEH N3OSN
MOJ| ACCTBUEM MOBBIIEHHOW TEMIIEPATYPHI.

W3omsiust TpancdopMaTopa paccyMTaHa Ha CPOK CIY>KObI paBHBIA T, MPU 3HAYCHUU
BO3/eHCTBYIOIIEero HanpsukeHus U, paboueit Temnieparype 7y, TOMYCTUMOM 7Sl JaHHOTO Kilacca
HarpeBOCTOMKOCTH U30JISILUH, U TPU OTCYTCTBUU YaCTUYHBIX Pa3pPsI0OB.

3ananue. [ToctpouTth rpaduk pacueTHOTO CpoKa CIYKOBI H3OIALUU Tpu TemrepaType Ty,
COOTBETCTBYIOLIECH KJIACCy U30JIALIMH, a TAKXKE PU TEMIIEPATypax, NPEBBILAIIINX JOITYCTUMYIO
pabouyio Temnepatypy Ha 5; 10; 25 u 50 %.

HcxonHple naHHBIC IS pacyeTa NIpUBEACHBI B Ta0. 2.

Tab6muna 2
[TapameTpsl BapuaHTbl
HU30JIALHH A 1 2 3 4 5 6 7 8 9 | 10
T,, JIET 20| 25 | 30| 20| 15 | 25| 20 | 25|30 |15 | 20
U, kB 10 | 27,5 35 | 110|220 | 10 [27,5| 35 | 110|220 | 10
Kaace E|A|B|F|H|Y|B|F|H|F|A
HarpeBo-CTOMKOCTH

3anaHue AJ1s1 NPAKTHYECKOro 3aHATUS Ne3

3amanue. BeiOpars Tunm uzonsTopa. HauepTuTh 3CKHM3 KOHCTPYKIIMU BBIOPAHHOTO THIIA
H30JIATOpa W MNPUBCECTHU YHUCIOBBIC 3HAUCHUA €TI0 OCHOBHBIX XapaKTCPUCTHUK. OHpGI[eJII/ITI:
HE00XO0IMMOE KOJIMYECTBO U30JIATOPOB B TUPJISIHIIE.

HcxonHble naHHbIe Ui pacyeTa NpUBEAEHBI B Ta0:. 4.



Tabnuua 4

[TapameTpsl BapuaHTb!
Al1l2]3]4[s5]6]7]8]09]10
U KB [ 110 10 [ 35 [220 [ 110 | 35 | 10 | 220 | 110 | 35 | 330
Cremesd by v | v fvi v v ]| |

3arpsi3HeHuUs

> > > > >
< < o, < o < o < o, < o,
Bun St B = | R =T N =t B = 0= B
TOKOBEAYIIHX | & C'l:} 8 C'l:} 2 8 g 2 8 g 2 8 g 2 a8 g 2
sl (\FE 2 IS SIS 15 E | 5F | S

3ananue 1J151 NPAKTHYECKOT0 3aHsATHs Ned

JlnuHa OJHOXKUIBHOTO MACIOHAIOJHEHHOT0 KaOens ¢ 3a3e¢MJICHHOW CBHUHIIOBOM
000J10YKOi paBHa [, pagryc TOKOBEAYIIEH XKHIbI T U paanyc obonouku R. M3omsuus xabens
UMEET IUAIIEKTPUYECKYI0 MPOHUIIAEMOCTh paBHYIO &, . Kabenp paccumrtaHn Ha pabouee
HanpspkeHue U.

3amanue. PaccuumtaTh eMKOCTh Kabenss W ONpPENeNUTh XapakTep H3MEHEHUs
HaIPSKEHHOCTH 3JIEKTPUUECKOTO MOJIs Y TOBEPXHOCTU TOKOBEIYILEH >KUIIbI TPU YBEJIIMUEHUHU €€
panuyca ot I 10 R. IToctpouts 3aBucumocts E = f(1y).

Hcxomubie qanHbIe A pacdeTa MPUBEACHHI B Ta0M. 7.

Tabmauma 7

BapuaHnTsl
A 1 2 3 4 5 6 7 8 9 10
U, kB 35 10 | 110 | 220 | 35 | 115 | 154 | 400 6 220 | 110
R, MM 24 1125 | 36 54 32 18 42 60 32 72 44

[TapameTpsl

7, MM 3 2.5 6 18 5 2 7 20 4 24 16
[, MM 1100 | 1200 | 1500 | 1300 | 1000 | 1400 | 2000 | 1800 | 1600 | 2100 | 1700
& 23 | 275|335 | 45 | 30 |175|375| 52 | 42 | 575 ]| 40

3ananue 1J151 NPAKTHYECKOT0 3aHATHS NS

B tpex¢aznoii cucteme ¢ M30JUPOBAHHON HEUTPAIbIO MPOU30IIIO KOPOTKOE 3aMbIKaHHE
onHo# (a3el Ha 3emuto. M3BecTHO HOMUHAIbHOE HampsbkeHue cetu Uy, ceueHue MpoBOJOB S
(IpoBOJ KPYTJIOTO CEYEHUs), CPEAHSS BBHICOTA IIOJBECA IPOBOIOB HAJ 3eMieci R W juHa TuHUM
anekTponepenay L.

3ananue. TpeOyercs onpeneauTh BEIUYUHY TOKa 0THO(A3HOTO KOPOTKOTO 3aMbIKaHUS Ha
3eMJIIO U BeIMUMHY UHAYKTUBHOCTH Ayroracsiiei KaTyIIKy, BHIOMpaeMoii U3 YCIIOBUS UJlealbHON
KOMIICHCAIIMHU TOKa 3aMbIKaHUs Ha 3€MJIIO.

HcxonHple naHHBIC IS pacyeTa NIpUBEACHBI B Ta0. 8.

Tabnuma 8

BapuanTel

Al 2 3] 4] 5 6 | 7 8 9 | 10
h, M 8 9 |10 |11 |12 |13 |14 |15 |16 | 17 | 18
S, MM2 16 | 25 |35 |50 |70 |16 |25 |50 | 70 | 95 | 120

5

6

[TapameTpsl

[, xm 10 | 15 120 | 25 | 30 | 35 | 40 | 45 | 50 | 55
Uy, xB 10 135 6 |10 {35 | 6 |10 | 35| 10| 35




MPUJIOKEHHUE 2
(o0s13aTeNnBbHOR)

OueHovHbIe CPpeACTBA /1Jisl MPOBeIEHUs MPOMEKYTOUHOM aTTeCTALNHU
a) [lnanupyemble pe3yJbTaThl 00y4YeHHs U OICHOYHbIE CPEJACTBA /IVIsl MPOBEEHUs MPOMEKYTOYHOM aTTeCTalluu:

Kon
WHIMKATOpa

Nuaukatop 1oCTHXKEHUS
KOMIIETEHITNHN

OneHouHble cpencTBa

IIK-5: Cnoco0eH oneHNMBaTh HOpMAaJibHble, yTsisKeJeHHble U TOc/JeaBapHiiHble pPe:KMMbl M JUKBUANPOBATH aBapUiiHbIe PeKUMbI PadoThI

00bEeKTOB PO

(l)eccnonam)ﬂoﬁ ACATCJIbHOCTH

I1K-5.1

aBapI/II\/'IHO-BOCCTaHOBI/ITeHBHBIX

MOJICTAaHIIUU

Opranu3oBbIBaeT MpOBEICHUE

u

PEMOHTHBIX pabOT Ha 000PYIOBAHUU

IlepeyeHb BONPOCOB /ISl IPOMEKYTOYHOM aTTeCTALMH:

1. Yro nocayxuino oCHOBOM BOSHMKHOBEHMSI TEXHUKH BBICOKUX HamnpspkeHuidt TBH?

2. Tlowemy 1uisi mepenayul 3MEKTPUUYECKON IHEPrUH Ha OOJBIIME PACCTOSIHUSI UCHOIB3YIOT
MOBBIIICHHOE HaIpsKEeHUEe?

3. Kakwue getsipe pazaena nusyudaer kypc TBH?

4. Kaxue TpH BHJa U30JSILIUU HCTIONIB3YIOT B BHICOKOBOJIBTHOM 000pYAOBaHUH?

5. JlaiiTe ompenelieHHEe BHEIIHEHM W BHYTPEHHEH W3OJSIUM 11 BBICOKOBOJIBTHOTO
00opyI0BaHUsl.

6. Jlusa kakux 1enei CIy>KUT TUATIEKTPUK?

7. Kakoe mosue co3gaercsi MexXay U30JIUPYEMbIMU 3JIEKTPO1aMu’?

8. Uro o3HayaeT 3eKTpuUecKas MpOYHOCTh TUAICKTPUKA?

9. Yro o3HavaeT NpoOMBHOE HANPSKEHUE TUIIEKTPUKA?

10. Yrto o3Ha4aeT MOTHBINA, HEMOJIHBIA U YACTUYHBINA TPOOOH AUAIEKTpUKa?

11. HazoBute Tpu GOPMBI SJIEKTPUIECKOTO MOJIS.

12. TlpuBeauTe mpuMep OJTHOPOTHOTO TOJIS.

13. IIpuBeauTte npuMmep c1ab0 HEOAHOPOIHOTO IMOJIS.

14. TlpuBeaute mpumep pe3Ko HEOAHOPOIHOTO OIS,

15. Yro xapakrepusyet ko3 Puuuent HeogHopoanoctu Ku snexrpuueckoro nois? Kak sto
kod(durmeHT paccuntarb?

16. Kak paccuutaTh CpeiHIOI0 HAMPSKEHHOCTD AJIEKTPUYECKOTO MOJISI MEXTy JIEKTpoJaMu’?

17.01 4yero 3aBHCHUT MaKCHUMallbHas HANpPSIKEHHOCTh AJIEKTPUYECKOTO MO MEXIY
3MeKTpoiaMu’?




Kon
WHUKATOpa

NHnukatop JoCTHXKEHUS
KOMIICTCHIINN

O1ieHOYHBIE CpeCTBA

18. 3anummre GopMyIy JUIsl BEIYMCICHUS MAKCUMAIbHON HANPSHKEHHOCTH JIEKTPHUECKOTO
OJIs1 KOaKCHalTbHOTO Kabens. Jaiite pacimdpoBKy BBEICHHBIM 0003HAUYCHHSIM.

19. 3anummre Gopmyny A BBIUMCIEHUS CpeIHEH HamnpsHKEHHOCTH SJIEKTPHYECKOTO TTOJIS
KOaKCHaIbHOTO Kabens. Jlalite pacimm(ppoBKy BBEIECHHBIM 0003HAUYCHUSIM.

20.3anummre  ¢dopmyiny s BbIUMCIEHUS — Kod(pduimeHT HeogHopoaHoctH  KH
ANEKTPUYECKOTO  TMMOJIA  KOakcualbHOro Kabenms. Jlaiite pacmm@poBKy  BBEAECHHBIM
0003HAYCHUSM.

21.Yemy paBHO 3HadyeHHE Kod(DPuImeHTa HeOTHOPOAHOCTH KH 3JIeKTpUYECKOro MoJs s
OJTHOPOJIHOTO, cJ1a00 HEOJHOPOIHOTO M PE3KO HEOJTHOPOJHOTO TOJIEH?

22.HazoBHuTe JBE CHUCTEMBI JJICKTPOJIOB, CO3JAIOIIME SJIeKTpuueckoe rmone. Jlaiite wum
XapaKTePUCTHKY.

23. JlaiiTe onpeiesieHne CHMMETPUYHOM CUCTEME JICKTPOIOB.

24. [laiiTe onpeneneHne HeCUMMETPUYHON CHCTEME JIEKTPOIOB.

25.1Ipu OTCyTCTBUM BHEUIHETO 3JEKTPUUYECKOTO TMOJs, B KAKOM COCTOSHUU HaXOIATCS
YacTHUIbI raza?

26. Kak paccuuTtaTh CpPeIHIO JUIMHY A CBOOOJHOTO Mpobera vactuilbl ra3za? HazoBute Tpu
(hakTOpa, KOTOPHIE OKA3bIBAIOT CYIICCTBEHHOE BIUSHUE Ha A.

27.Kak BrnusieT JaBlieHHE ra3a Ha CpeJHION0 JUIMHY A CBOOOJHOTO Ipobera 4acTUIls! raza’?

28. Kak BimsieT TeMIieparypa rasa Ha CpeIHIOI0 JITUHY A cBOOOIHOTO Ipo0era 4acTHilbl ra3a?

29. Kakoe cocTosiHue aToMa Ha3bIBA€TCsl YCTOWMUUBBIM, T. €. HOPMAIbHBIM?

30. Kakoe cocTosiHue aroma Ha3bIBaeTCsl BO30YKIACHHBIM?

IIpumepHoOe NpakTHYECKOE 3a]aHHe!

MHorocnoiHas U30J51UsI COCTOUT U3 IBYX CJIOEB PA3JIMYHBIX TUAJICKTPUUECKUX MATEPUAIIOB.
Marepuan nepBoro ciaosi UMEET OTHOCHUTEIbHYIO IUAIEKTPUUYECKYIO IMPOHUIIAEMOCTh €1 U
YAEIBHYIO IPOBOAUMOCTD V1. Marepuail BTOpPOro €ja0si — COOTBETCTBEHHO € U Y. ToimuHa
MIEPBOTO M BTOPOTO CJIOS TUAIEKTPUKOB A1 1 Oy, TUTOIIAAb 3JIEKTPOIOB - S.

3aganuve. HauepTuTh OOUH M3 BApUAHTOB CXEMbl 3aMEILCHUS JBYXCIOWHON H3OJISILIUU U
paccuuTarh €€ mnapamerpbl. ONpeneauTh CTENEHb YBIAKHEHUS HW30JIAIUU, CUYUTAs, 4YTO
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O1ieHOYHBIE CpeCTBA

WHJIMKaTopa KOMIIETEHIIUH
IIPUYMHON €€ HEOTHOPOAHOCTH SIBJISIETCS €€ YBIaKHEHHUE.
IIpumepHOe NpakTHYeCKOe 3aIaHNE:
B cuioBom TpancopmaTope MPOUCXOIUT TEIJIOBOE CTApEHHUE €ro BHYTPEHHEH H30ISIHUU
10/ IEUCTBUEM IOBBILICHHON TEMIIEPATYPHI.
W3onauus tpancdopmaTopa paccunTaHa Ha CPOK CIYXKObl paBHBIM T,, NPU 3HAYCHUU
BO37eHcTBYIONIEr0 HanpsikeHus U, paboueii Temmnieparype Ty, AOMYCTUMOH JUIs TaHHOTO KJlacca
HarpeBOCTOMKOCTHU M30JISILIUHU, U IPH OTCYTCTBUU YaCTUYHBIX Pa3psIOB.
3aganue. [TocTpouts rpaduk pacueTHOTO CpoKa CIyKObI M30JIALUYU TPH TemuepaType Ty,
COOTBETCTBYIOIIEH KJIacCy U30JISIIIMU, a TAK)KE MTPH TeMIIepaTypax, MPEBbIIIAIOMINX
JOMyCcCTUMYIO pabouyto Temnepatypy Ha 5; 10; 25 u 50 %.
ITK-5.2 [IpoBoaut npodunaktuueckre | IlepedyeHb BONMPOCOB IJIsi MPOMEKYTOYHOM aTTeCTANMM:
UcCHbITaHud U ocymiecTsiaseT aHanu3 | 1. UTo MOXeT MOCIyXUThb HNPUYMHOM IEpexoja aroMa M3 HOPMAJIbHOTO COCTOSHUSA B
(YHKIIMOHUPOBAHUS YCTPOWCTB | BO30YXKIEHHOE COCTOSIHHE?

pENEHHON 3alUThl U AaBTOMATUKHU

2. Ykaxwurte Bpems NnpeObIBaHUS aToMa B BO30YX/IeHHOM cocTosiHMU. Korjja atom u3iyyaer
¢dhoTtoH?
Korma u mouemy 3JeKTpOH MOKHUIAET aTOM, T.€. CTAHOBUTCSI CBOOOIHBIM?
UYto o3HauaeT npoyecc uoHusAyUU Amoma?
Uro o3HavaeT npoyecc pekomounayuu amoma?
Kak paccunrars k03 puiiueHT crenenn HoHu3amu raza Ki,.
Kakoii ra3z Ha3pIBaeTCs 21ekmpoompuyamenbHbim 1 ouemy?
Kaxkoii ra3 Ha3bIBaeTCS 91€KMPONOI0HCUMENbHBIM Y TIOUEMY?
HazoBute nBa BU/Ia MOHHU3AINY, U JANTE UM ONPEACTICHUS.
lO UYto o3HavaeT obvemHas uonuzayus?
11.Yro 03HAUACT NOBEPXHOCMHASL UOHUZAYUA?
12. HazoBute 4eThIpe BUIA 0ObEeMHOU UOHUZAYUU?
13. OOBsicHUTE MpolIecC BOSHUKHOBEHUS YOAPHOU UOHUZAYUU.
14. TloueMy osnekmponuas yoapHas uoHu3ayus TpeoOIagacT HaA UOHHOU YOAPHOU

©XoN AW
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uonuzayuet?

15. 3anumute ycnoBue (Hopmyiy) BOSHUKHOBEHUS 31eKMPOHHOU YOAPHOU UOHU3AYULL.

16. OnumuTe cnoBa, YTO MPOUCXOIUT Ha puc. 1.3,a.

17. O6bsicHUTE TPOIIECC BOZBHUKHOBEHUS CIMYNEeHYAmMOU UOHUZAYUU.

18. 3anummre ycnosue (popMyiay) BOSHUKHOBEHHS CHYREHUAMOU UOHUZAYUU.

19. OnumwuTe cmoBa, 9TO MPOUCXOAUT HA puc. 1.3,0.

20. O0bsacHuUTE Mporecc BOSHUKHOBEHUS (homouoHu3ayuu.

21. 3anummre ycnoBue ((popMyiry) BOSHUKHOBEHUS (hOMOUOHUZAYUU.

22. OnuimuTe ¢I0Ba, YTO IPOUCXOIUT Ha puc. 1.3,B.

23. O0BsICHUTE TTPOLIECC BOSHUKHOBEHUSI MEPMOUOHUZAYUU.

24. Tlepeuncaute TpU coco0a BOSHUKHOBEHUS MEPMOUOHUSAYUL.

25. O0BsCcHUTE MPOIECC BOSHUKHOBEHUS HOBEPXHOCMHOU UOHHOU UOHUZAYULL.

26. 3anummre ycinoBue ((hopMyiy) BOSHUKHOBEHUS HOBEPXHOCMHOU UOHHOU UOHUZAYUU.

27. O0BSCHUTE MPOIECC BOSHUKHOBEHUS HOBEPXHOCHHOU UOHUZAYUU KEAHMOM C8emd.

28. 3anummrte ycnoBue (HopMyny) BO3ZHUKHOBEHUS NOBEPXHOCMHOU UOHUZAYUU KBAHMOM
ceema.

29. O0BsICHUTE MPOIIECC BOBHUKHOBEHUS MepMOINeKMPOHHOU IMUCCUL.

30. O0BsicHUTE TIPOIIECC BO3HUKHOBEHUS ABMOIEKMPOHHOU UNU XOA00OHOU dmuccuu. [lpn
KaKOM 3HaYEHHUH AJIEKTPHUECKOTO TOJIST OHA BO3ZMOJXKHA?

IIpumepHOe npakTHYeCKoe 3aJaHNe:

3ananue. BoiOpars THm u3onsTopa. HauepTUTh 3CKM3 KOHCTPYKIMM BBIOPAHHOTO THIIA
M30JIATOpa W IPHUBECTH YHCIOBBIE 3HAYEHHUS €r0 OCHOBHBIX XapakTepUCTHK. Onpenenntsb
HE00X0IMMOE KOJIMYECTBO U30JISITOPOB B TUPIISHIIE.

Meroanueckue ykazaHus. JJIEKTPUUIECKas IPOYHOCTh U30JTOPOB 3aBUCHUT OT COCTOSIHUS X
IIOBEPXHOCTHU U OT BUJA BO3JEHCTBYIOLIETO HANIpsDKEHUs. II0CKOIbKY TOBEPXHOCTH U30JITOPOB
3arpsA3HAIOTCS U YBIAXKHSIIOTCS HEPAaBHOMEPHO, TO HAIPSDKEHUE MEPEKPBITHS TPONOPLUUOHAIBHO
HE TreoMeTpuyeckoi, a 3(p(eKTUBHON JIMHE MYTH YTEUKH, KOTOpas COCTOUT U3 THPJIAHI H
KOJIOHOK, COCTOSIIIUX U3 N U30JITOPOB.
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IIpumepHOe MpaKTHYECKOE 3aJaHHE:

JlmuHa 0HOXKUILHOIO MAcJIOHAIOJIHEHHOI'0 Ka0es ¢ 3a3eMJICHHON CBUHIIOBOM 000J104KOM
paBHa [, paguyc TOKOBenyIIeH Kbl ¥ U paanyc obonouku R. V3omsauus kabens uMeeT
IURJIEKTPUYECKYIO IPOHUIIAEMOCTh paBHYIO &,. KabOenb paccunTan Ha pabodee Hanpsokenue U.

3aganue. PaccunraTh eMKOCTh KaOesl U ONPEeNINTh XapaKTep N3MEHEHHsI HalPSKEHHOCTH
JJIIEKTPUYECKOTO MOJIS Y IOBEPXHOCTU TOKOBEAYIIECH KUJIBI IIPU YBEIUYCHUU €€ paanyca OT I' 10
R. IToctpouts 3aBucumocts E = f(ry).

B TpexdaszHoii cucreme ¢ H30JIMPOBAaHHON HEHTPAIbIO MMPOU30IILII0 KOPOTKOE 3aMbIKaHHE
oJHOM (ha3bl Ha 3eMITI0. MI3BECTHO HOMHHAIBHOE HampspkeHue cetu Uy, ceuenue npoBogoB S
(IpOBOJ KPYTJIOTO CEUEHUs ), CPEAHSAS BBICOTA [TO/IBECA IIPOBOJIOB HAJl 3eMJIei h U JUTMHA TUHUN
aneKkTpornepenayd L.

3aganue. TpeOyercs onpenesnTh BEIMYUHY TOKa OHO(PA3HOIO KOPOTKOIO 3aMbIKaHUS Ha
3eMJIIO U BEIMYMHY MHIYKTUBHOCTH AYTOTacsIIel KaTyIIKH, BEIOUpaeMoii U3 yCiIoBuUs
UJeaIbHON KOMIIEHCAIlMU TOKA 3aMbIKaHHS Ha 3€MIIIO.

[1K-5.3

CocraBisieT cXeMbl 3aMEIICHUs Ha
00CITy’)KUBaEMOM 000opyTI0BaHUH,
paccUMThIBACT MapaMeTpbl peXUMa
KOPOTKOT'O 3aMbIKaHUs Ha
obopymoBanuu  PY wu  JIOII,
paccuuThIBaeT U BHIOMPAET YCTABKU U
XapaKTEpUCTUKHU ycTporcTB P3A

IlepeyeHb BONPOCOB 11 MPOMEKYTOYHOM aTTEeCTALUM:

1. OnwumuTe cnoBa NpPOLECC «WIABUHA 3JIEKTPOHOBY, IJI€ U KOT'J1a OH BO3HUKAET?

2. [Maiite onpenenenue KodpGUIMEHTY yIapHOW HOHU3ALINH 0.

3. Tlouemy mocne mpOXOXKICHMs JIABUHBI JIEKTPOHOB B Ta3e OCTAIOTCS IMOJOXKHUTEIbHBIE
HOHBI?

4. ]laiiTe CIIOBECHOE ONMCAHWE, YTO MTPOUCXOANT HA puc. 1.5.

5. llouemy pe3ynpTupyrolas HaIpsyKEHHOCTh Ha pUc. 1.5 nMeeT Takyo 3aBUCUMOCTb?

6. JlaiiTe cmoBeCHOE OMKMCAHKUE, YTO IMPOUCXOIUT Ha pHC. 1.6.

7. Kakoll paspsi B razoBoM IPOMEXYTKE IIOCIIE€ IPOXOXKIEHHUS JIABUHHOIO Ipolecca
Ha3bIBAETCS] HECAMOCTOATEIBHBIM Pa3psioM?

8. Kakoii pa3psn B Ta30BOM MPOMEXKYTKE IOCIE MPOXOXKICHHsS JaBUHHOTO Ipoliecca
Ha3bIBAETCS] CAMOCTOATEIIBLHBIM Pa3psiiom?

9. VYkaxwuTe yciIoBHE, KOTJIa HECAMOCTOSATENIbHBIA pa3ps MOXKET CTaTh CaMOCTOSITEIbHBIM
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paspsom?

6. Ykaxure ycioBue, KOT/Ia CaMOCMOAmMeNbHblil paspsio MOKET CTaTb HeCaAMOCMOAMeNbHbIM
paspsaoom?

10. VkaxxuTe ABa yCI0BUS BO3OOHOBJICHHS JIABUHHOTO MPOIECCa B TA30BOM MPOMEKYTKE TTPH
CaMOCTOSITENTbHOU (hopMe ero paspsija.

11.Tlouemy Ha puc. 1.7 nBe MenKHE JIaBHHBI MPUTATHBAIOTCS K IEHTPAIBHOU KPYITHOM
naBUHE?

12. O6bsicHUTE MPUYKMHY BO3HUKHOBEHUS IBYX MEJKHX JIaBUH Ha puc. 1.7.

13. O6bscHUTE Tpolecc 00pazoBaHMs KAaTOJHOTO cTpuMmepa. UTo 3TO Takoe, U Kak OH
NposBIISIETCS ?

14. HazoBuTE KpUTUYECKOE YUCIIO YIEKTPOHOB B JIABUHE Ny, IPU KOTOPOM JIABUHHBIN pa3psiz
MEPEXOIUT B CTPUMEPHBIN pa3psa. OOBSICHUTE 3TOT MPOIIeCC.

15. Yo o3Ha4aeT KPUTUUECKOE PACCTOSHHUE Xp, IPU KOTOPOM JIABUHHBIH pa3psiji IEpeXoUT B
cTpuMepHBIN pa3psaa. OOBSICHUTE 3TOT MPOIIECC.

16.Kak BiuseT pacCTOSHHUE MEXIYy 3JCKTpOJaMH Ha MEepexoi JIABUHHOTO pas3psia B
cTpuMepHBIN pa3psaa. OOBSICHUTE 3TOT MPOIIECC.

17. 3aBucuUMOCTh MEXIy KaKUMHU (U3NYECKUMH BEIWYMHAMHU JUISI  OJHOPOJHOTO
AJIEKTPUYECKOTO MO ycTaHaBiauBaeT 3akoH [lamena? [Ipuenute rpadpuueckoe oTodOpaxxeHne
3akoHa [lamena s Bo3myxa.

18. Ucnonb3ys (u3nyeckue MpeacTaBIeHHs Uil NMpaBoil BeTBU Ha pucC. 1.8 OOBSICHUTH,
noueMy mpu S = CONSt u yBenuueHUW AaBieHUst TP, 4TOOBI OCYIIECTBUTH 3IEKTPUUYECKUN
po6oii ra30BOro MpoMexyTka He0OX0IMMO YBEITUUUTh HANPsKeHUH 1po6ost TUrp?

19. cnonb3yst ¢u3nvecKkue MPEeACTABICHHUS ISl MPaBOM BETBM Ha pHUC. 1.8 OOBICHUTS,
noyemy Mnpu S = CONst u ymeHbIIEHUH JaBieHus | P, mpo6oii ra30BOro mpoMeKyTka HacTyIaeT
MIPU MEHBINIEM 3HAYCHUH HamnpspKeHuu 1podost [Upp?

20. Ucnionp3ys ¢pu3nveckue npeacTaBIeHus Ui JIEBOM BETBH Ha puc. 1.8 00bACHUTD, TOYEMY
mpu S = CONSt u yBenuueHUW AaBieHUs TP, snekTpuueckuii mpoOoi Ta30BOro MpPOMEXYyTKa
HACTyMaeT MpU MEHbIIeM HanpskeHuu npooost | Upp?

21. Victionib3yst puznueckue nmpeACcTaBiICHUS IJIs1 JICBOM BETBH Ha puC. 1.8 00BACHUTD, TOUEMY
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npu S = cONnst U yMmeHblIeHWU AaBieHHus [P, 4ToOBl OCYIIECTBUTH 3IEKTPUUECKUN TPOOOii
ra3oBOTO MPOMEKYTKAa HEOOXOIMMO YBEJIMUNTD HanpspKeHuu po6ost TUpp?

22.Ucnonp3ya (uznueckue MpencTaBieHHs UIs MpaBoil BeTBU Ha puc. 1.8 OOBSICHUTH,
nmovyemy mpu P = CONSt u yBeIMYEHHH PACCTOSIHUU 1S, YTOOBI OCYIIECTBUTH AJICKTPUUCCKUN
po6oii ra30BOro MpoMexyTka He0OX0IMMO YBEITUUUTh HANPsKeHUH 1po6ost TUrp?

23. Ucnonp3yst (uU3WYECKUE TMPEICTABICHUS Il TIPaBOM BETBH Ha puc. 1.8 OOBSICHUTH,
nouyemy npu P = const u yMmeHbIIeHUN NaBieHus |S, MpoOOii Ta30BOro MPOMEKYTKa HACTYIaeT
MIPU MEHBINIEM 3HAYCHUH HaMpspKeHuu 1podost [Upp?

24. Vicnonb3ys pU3nUecKue MpeIcTaBIeHuUs Ui JIEBOM BETBH Ha puc. 1.8 00BACHUTD, TOYEMY
npu P = const u yBenuuenuu namiaeHust 1S, SMEKTPUUECKHN MPOOOH Ta30BOTO MPOMEKYTKA
HACTyMaeT MpU MEHbIIeM HanpskeHuu npooost | Upp?

25. Ucnionp3yst puznueckue npeAcTaBiICHUS JIs JICBOM BETBH Ha pHC. 1.8 00BACHUTD, TOUEMY
npu P = const u ymeHbLIeHUH AaBIEHHS |S, 4TOOBI OCYIECTBUTH IJIEKTPHUECKUI MpoOoi
ra3oBOTO MMPOMEKYTKAa HEOOXOIMMO YBEJIMUNTD HanpspKeHuu 1pooost TUpp?

26. O0bACHUTE, YTO MPOUCXOAUT C HANpPsDKEHUH Mpo6oss Upp ra30BOro mpoMexyrka Mpu
YBEJIMUEHUU TeMIIepaTyphl ra3a?

27.O0bAcHUTE, YTO MPOUCXOAUT C HANpPsDKEHUH Mpo6oss Upp ra30BOro mpoMexyrka mpu
YMEHBIIIEHUU TeMIepaTyphl raza’?

28.Ha ocHoBanum 3akoHa Ilamiena ykaxuTe 1Ba croco0a IOBBIIICHUS MPOOMBHOTO
HaNpsOHKEHUS T'a30B.

29.Ilepeuncnute rasbl, y KOTOPBIX JJIEKTpUYECKas MPOYHOCTh HMIKE, YEM Yy BO3JAyXa.
VYKaxuTe BO CKOJIBKO pas.

30. Ilepeuniciute raszpl, y KOTOPBIX 3JEKTpUYECKas MPOYHOCTH BBILIE, YEM Y BO3AYyXa.
VYKaxuTe BO CKOJIBKO pas.

IIpumepHOe NpaKkTHYECKOE 3aJaHNe:

B tpexda3znoit cucreMe ¢ M30IMPOBAHHOW HEUTPAIbI0O MPOU3OIIIO0 KOPOTKOE 3aMBIKAaHHE
onHou (a3wl Ha 3emitio. M3BecTHO HOMUHANIbHOE HampsbkeHue cetu Uy, cedyeHne MpoBOJIOB S
(IpoBOJT KPYTJIOTO CEUEHHUs ), CPe/IHss BBICOTA OJIBECa MPOBOJIOB HaJI 3eMJIel h U JUIMHA JTUHUN




Kon
WHUKATOpa

NHnukatop JoCTHXKEHUS
KOMIICTCHIINN

O1ieHOYHBIE CpeCTBA

aneKTpornepenayd L.

3ananue. TpeOyeTcs OompeneauTh BEINYHHY TOKA OJHO(DA3HOTO KOPOTKOTO 3aMBIKaHUS Ha
3eMJII0 M BEIMYUHY HMHIYKTUBHOCTH MJYTOracsimieid KaTyIIKH, BbIOMpaeMol U3 yCIOBHUS
UeaIbHON KOMITEHCAIINU TOKA 3aMBIKaHUS Ha 3EMITIO.

IIpuMepHOe NpaKkTHUYECKOeE 3aJaHNe:

MHorocnoitHast U30JA1HsI COCTOUT U3 JIBYX CIIOEB Pa3IUYHBIX TUIICKTPUUECKUX MATEPUATIOB.
Marepuan mepBOro ciaosi UMEET OTHOCHTEIBHYIO IUAJICKTPHUYECKYIO MPOHHMIIAEMOCTh €1 H
YACIBbHYIO TTPOBOJIMMOCTD Y1. MaTepuan BTOPOTO CJIOSi — COOTBETCTBEHHO €2 U Y. TOJIIIMHA
MIEPBOTO ¥ BTOPOT'O CJI0S TUAIEKTPUKOB d1 1 d2, TUIomans 3JIeKTPOIOB - S.
3aganue. HauepTuTh OAMH W3 BapUAHTOB CXEMbl 3aMEIICHUSA JIBYXCIOWHOW H3OJISIUUA U
paccuuTath ee mnapameTpbl. ONpeAenuTbh CTENeHb YBIAKHEHHUS W30JSALUU, CUYUTas, 4YTO
MPUINHON €€ HEOTHOPOAHOCTH SIBJISICTCS €€ YBIIAXKHEHUE.




0) Ilopsimoxk mpoBeneHHs MPOMEKYTOYHOM ATTeCTAMH, MOKA3aTeJIH U KPUTEPUH
OlleHUBAHMS:

HOI[FOTOBKa K HpOMe)KYTO‘-IHOI\/'I arrecraquu 1o AUCIHHUIIIMHE 3aKI4YacTCiad B
CaMOCTOSITENIbHOM JeTaabHOM MpopaboTKe JIEKIIMOHHOTO MaTepuaia U MaTepualia, BHIHECEHHOTO
Ha CAaMOCTOSTEIbHOE H3YyUYE€HHE C HCIOJb30BAaHUEM PEKOMEHJIYEeMOH OCHOBHOM U
JOTIONTHUTEIBHOW JIUTEepaTyphl. PekoMeHayeTcss MpOW3BOIUTH MOATOTOBKY CHCTEMAaTHYECKH,
UCTIONB3Ys BCE BpEMsl, IPETyCMOTPEHHOE YUEOHBIM IJIAHOM JIJIsl CAMOCTOSITEILHOM pabOTHI.

[IpoMexyTouHas arrecTalyss MO JIUCHUIUIMHE BKIIIOYAET TEOPETHUECKHE BOIPOCHI,
MO3BOJIAIOIIUC OLUCHUTHL YPOBCHb YCBOCHUS 06y‘-IaIOH_II/IMI/IC}I 3HaHI/II>'I, U INPAKTUYICCKHUC 3aJaHU,
BBISBJISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIaJICHUN, MPOBOAUTCS B hopMe 3adeTa.

3ayer MO JAaHHOM JUCHMIUIMHE TPOBOAWUTCS B YCTHOW (QopMe M BKIIOYAeT 2
TEOPETUUECKHX BOIIPOCA U OJHO MPAKTHUUECKOE 3aJaHHUE.

Iloka3aTesn U KpUTEPUH OLIEHMBAHUSA 32YeTAa:

— Ha OILEHKY «3a4TeHO» — OoOydaloliuiics JeMOHCTPUPYET CpeAHHIl YpOBEHb
Cq)OpMI/IpOBaHHOCTI/I KOMHGTGHHHﬁZ OCHOBHBIC 3HAaHHA, YMCHUSA OCBOCHLI, HO HOOITYCKAIOTCA
HE3HAaYUTeNIbHbIE OIIMOKN, HETOYHOCTH, 3aTPYJHEHUS MIPU aHATTUTUUECKHX OIepalusx, epeHoce
3HAHUU U yMeHI/II\/'I Ha HOBBIC, HCCTAHIAPTHBIC CUTYalluU.

— Ha OIICHKY «He 3aYTeHO» — OOydJaroumuics IeMOHCTpHpyeT 3HaHus He Oosiee 20%
TEOPETUYECKOI0 MarepHuasia, JOMYCKAaeT CYIISCTBCHHBbIE OIMMOKHA, HE MOXET I[0Ka3aTh
MHTEJJICKTYaJIbHbIE HAaBBIKU PELIECHUS MPOCTHIX 3a1a4.



MNPUJIO)KEHHE 3
(oGs3aTenbHOR)

MeToanyeckue yKa3aHus JJIsl CTY/IeHTOB
MeToanuyeckne yKa3aHusl K BbINOJHEHHIO IPAKTHYecKOro 3aganus Nel

JIBYXCIOMHYIO M30JISLMAI0 MOXKHO NPEACTABUTH B BUJE CIECAYIOLIEH CXEMBI 3aMELIEHUS,
MOKa3aHHOM Ha puc. 1.

$ AC

Puc. 1. Cxema 3amelniieHust 1ByXCIOMHON U30JSIUN

CormnpoTHBieHHE YTEUKH R XapakTepu3yeT NPOBOJAUMOCTD ABYXCIOWHOIO JUAIEKTPHUKA B
ycTaHoBUBILIEMCs pexuMe. ['eomerpruueckas eMkocTh C, onmpenensercs TOJIbKO pa3MepaMH MU
JUAJIEKTPUYECKUMH TPOHUIIAEMOCTAMH CJIOE€B M B HEW HE YUMTBIBAECTCS BIIMSHHE ITPOLIECCOB
IPOBOJUMOCTH. DTH IMapaMeTpPbl MOTYT OBITh OIPEENICHBI CIEAYIOIINUM 00pa3oM:

R = R1 + Rz y ( )
11
_ Cl'Cz
L

3nece Ry u R, - aktuBHbIe comnportuieHusi, Om, a C; u C, - €eMKOCTH JIBYX CIJIOEB
u3osiun, O, onpenaernsieMble 1o Gopmynam:

d d
R1:_11 R2:_21
y1'S Y2'S
(1.2)
S S
Ci,=¢y & — C,=¢&y"&,—
1 o' &1g v L2 0" &2

rae d;, d, - TOJNIIMHA TEPBOTO M BTOPOTO CJIOEB IUAJICKTPHKA, M; Yy, Y2 — yHeIbHas
MPOBOJIUMOCTh clioeB, CM/M; S — miomanb AUDJICKTPHUKOB, MZ; &1, & — OTHOCUTEIILHEIE
I[I/IBJIGKTpI/I‘-IeCKI/Ie HpOHI/II_[aeMOCTI/I CJIOCB, CD/M; 80 —,Z[I/IZ-)JIGKTpI/I‘-IeCKaH IHOCTOsAHHAA, paBHaH
8,85-10 °d/m.

JIBa ocTanbHBIX MapaMeTpa CXEMbI 3aMEIICHUS OTPaKarOT MPOIECCH PEIAKCAIIMOHHON
HO.H}IpI/ISaI_[I/II/I, nX MOXXHO onpe;[eJme UCxXonsda nu3 CJIGILYIOH_II/IX BBIan(eHHﬁZ

_ R1'Rp'(R1+R3) (C1+C3)?
(R1°C1—R3'C2)?

(1.3
(R1'C1—Rz°C3)?
AC = ——=—=— |
(R1+R2)%(C1+C3)



Ilocie HaxXOXIACHUS IMapaMCTPOB CXCMbI 3aMCIICHUA, H€O6XO,Z[I/IMO pacCcuUuTaTh 3HAUCHUA
€MKOCTH M30JIALMH 171 ABYX 4acToT 2 u 50 I'u. [Ipu npuinokeHuu K ABYXCIOMHOMY AUAIEKTPUKY
MNEPCMCHHOTO HaANPsKCHUA CMKOCTb HCOJHOPOAHOI'O MOUIJICKTPHKA 3aBUCUT OT 4YaCTOThI
MPUJIOKEHHOTO HAMPSKEHHUsI, COTIIACHO cleayrolen hopmyne:

C(w) = Cp + AC—— (1.4)

1+w?2T2 '’

rle @ - KpyroBas 4acToTa MPHJIOKEHHOTro Hampsbkenws, pap/c (w = 2rnf), T -
MIOCTOSIHHAsI BPEMEHH, paBHas

T=r-AC. (1.5)

KoHTponb cTeneHu yBIa)KHEHUS NPOU3BOIAUTCS IyTEM M3MEPEHUS €MKOCTH H3OJISALHH
IIPU PA3JIMYHBIX 4aCTOTaX. EMKOCTh U30J1UU ¢ POCTOM YacCTOTHI U3MEHSAETCS TEM CHIIBHEE, YEM
OoblIEe CTENEHb HEOJHOPOJHOCTH M30JISILMU, TO €CTh 4eM OOJblle TOJIIMHA YBJIAXKHEHHOTO
cios. Ilpu orcyTcTBUM yBiIakHEHUs (OJHOPOIHAS U30JISILMSI) EMKOCTh OT YaCTOTHI HE 3aBUCHT.

Ha npakTtuke g KOHTPOJS CTENEHH YBIAKHEHUS H30JSLUHN NPOU3BOAAT WU3MEPECHHUS
eMKOCTH IIpu AByX yacTtorax 2 u 50 I'nml mpu noctosHHON Temmeparype. Ha ocHoBe ombita
YCTaHOBJICHO, YTO CTENEHb YBIAXKHEHHS MU30JSLUM CYUTACTCSA AOIYCTHUMOM, €CIIU BBITOJIHACTCS
yCIIOBUE:!

C,/Cs0 < 1,3.

MeToanuyeckne yKa3aHusl K BbIINIOJHEHHIO IPAKTUYECKOr0 3aaHust No2

TeMmIbl TEMIOBOrO CTAapeHUs BHYTPEHHEW W30JSLHUUA OIPEIEISAIOTCS CKOPOCTIMHU
XUMUYECKHUX PEAKITUH, 3aBUCIIIUMHE OT TeMriepaTypbl. OOBIYHO MOJIaraloT, YTO CPOK CITYXKOBI TTPH
TEIUIOBOM CTapeHHH OOpaTHO NPOMOPIIMOHATIEH CKOPOCTH XWMHUYECKHX peaknuii. Torma
OTHOILIEHHE CPOKOB CIIY:KOBI M30JSIIMU T; M T, NPH pa3HbIX Temmeparypax T; u T, Oyner
BBIpaXaThCsl cOrsiacHo popmyse:

T1-T2

T

2 =27 T (2.1)
T1

rne AT - TMOBBINICHUWE TEMIIEPATyphl, BBI3BIBAIONICE COKPAIICHHE CpPOKa CITYKOBI

M30JISILMM TP TEIIJIOBOM CTapeHUU B 2 pasa.

B cpennem g u30nALMM, HanpUMEp, TATOBBIX JJIEKTPOJBUIATENEH U CHIIOBBIX
tpancdopmaropoB AT cocrasisiet 10 °C, mostomy ypaBHerue (2.1) Ha3bIBAIOT MIPABHUIIOM JECSTH
rpaaycoB (WU npaBwiioM MOHT3UHTEpa).

Yacto [uia m30mAUMu CHIOBBIX TpaHchospmaropo npunuMaior AT = 8°C, a eciu
U30JISIUS TpaHC(OPMATOPOB CHIIbHO M3HOIIEHa, npuHuMaroT AT = 6 °C.

[lo BenmumHe nomycTHUMOM paboueill TemrepaTypsl Bce H3OJSIUOHHBIC MaTepHAaIbl
JIeNIATCs Ha 7 KJIaCCOB HarpeBOCTOMKOCTH, TPUBEICHHBIE B TA0. 3.

Tabauua 3
Kiacc Y A E B F H C
Haubomnpmas
pabouas 90 105 120 130 155 180 BBILIC
TemIeparypa 180
Ty, °C

MeToanuyeckne yKa3aHus K BbIIOJHEHHIO IPAKTUYECKOro 3aganus Ne3

3H€KTpI/I‘IeCKa}I HpO‘IHOCTb I/ISOHHTOpOB 3aBHUCUT OT COCTOSIHUSI UX HOBerHOCTI/I n oT
BHJIa BO3JICUCTBYIONIETO HAmpsDKeHHS. [10CKOJIBKY MOBEPXHOCTH HM3OJISTOPOB 3arpsi3HSIOTCS U
YBIIQXKHAIOTCA  HEPAaBHOMEPHO, TO HAIPKEHHE IEPEKPBITHSA  MPOHOPLUOHAIBHO HE




reOMEeTPUYECKOM, a 3P PEeKTUBHON JUTMHE MYTH YTEUKH, KOTOPAsi COCTOUT U3 TUPIISH ¥ KOJIOHOK,
COCTOAILMX U3 N U30JIATOPOB PaBHA!

_ Layy

L:—)(b Tk (31)

rac LlyT — reoOMCTpHUYCCKAsA AJIMHA YTCUKU OAHOTO U30JIATOpPA, BXOASAIIECTO B COCTAB
THPJISTH/IBI WITH KOJIOHKH, CM; K — orpaBoYHbIi KO3 GHUIHMEHT, Ha3bIBACMbIi KO (QUITHEHTOM
(dbopMBbI H30IATOPA.

Koaddumuent kK MOXKHO pHOIHKEHHO OLIEHUTH 10 SMITUPUIECKUM (HOPMYyTam:

- IJI U30JIATOPOB CTCPIKHCBOT'O THUIIA

k=035-(1-22), (3.2)
- I I/I3OJ'I§ITOpOB TapeﬂbanOFO THUIIA:
k=1+05-(22-1), (3.3)

rae H — nnmua Tema u3onsTopa cTep:kHeBoro Tuma, D — nmuamerp Tapenku u3onsTopa
TapebuyaToro TUIIA.
OTcro/1a YMCII0 U30JIATOPOB B TUPJISTHAC MOYKET OBITh HAMICHO U3 YCIIOBHUS:

n> ﬂ.a . UJLMHKC’ (34)
ad

rie U yaxe — MAKCUMAIIbHOE JIMHEWHOE pabodee HAMPSHKEHUE DIIEKTPUIECKON CUCTEMBI,
yKazaHHoe B Tabn. 5, A, — ynenpHas 3¢QQexkTuBHas ATMHA MYTH YTEUKH, BhIOMpaemas IO
HOPMHPOBAHHOMY 3HAYEHHUIO COTJIACHO CTEMEHHU 3arps3HEHHOCTH aTMOcheps 1Mo TaouI. 6.

Tabnuna 5
Ugyom, KB 3 ] 6 | 10 |20 | 35 | 110|150 | 220|330 |500| 750 | 1150
Uyvace KB 135169105 | 23 |40,5| 125|172 | 252 | 363 | 525 | 787,5 | 1200
Tabnuna 6
CrrerieHs A,, cM/kB (He MmeHee)
Hns Bozaymnsix JIDTT npu st o6opynoBanust PY mpu
3arpsi3HEHHOCTH
aTMOChepbI HOMUHAJILHOM HanpsbKeHuu, kB HOMUHAJIHLHOM HamnpsbKeHuH, KB
6...35 110...750 6...35 110...750
I 1,7 1,3 1,7 1,5
I 1,9 1,9 1,7 1,5
11 2,25 1,6 2,25 1,8
v 2,6 2,25 2,6 2,25
V 3,5 3,0 3,5 3,0
Vi 4,0 3,5 4,0 3,5
WAl 4,5 4,0 4,5 4,0

B cBsI3M ¢ BO3MOXXHOCTBIO HOBPEXICHHSI HM3OJATOPOB INPHU SKCIUTyaTallud YHCIO N
U30JIATOPOB JOJDKHO OBITH yBenuueHo: as nuHui 110-220 kB - Ha oqus, ans muamii 330-500 kB
— Ha JiBa U30JIATOpA.

MeToanuyeckne yKa3aHusl K BbINOJHEHHUIO IPAKTHYECKOro 3a1anus Ned
EMKOCTh IHITUHAPHUYIECKOTO KOHJIEHCATOPA ONpeesieTcs mo Gopmyre:



o Er2ml

C= (4.1)

R
In—
-

rae R - paanyc 000I0YKH, CM; T - payC TOKOBEIYILEH XMkl ¢M; | - aimuHa kabens,
M; &, - OTHOCHUTEIbHAS TUAICKTPUICCKYIO TPOHUIIAEMOCThb U30JISINY Kabens; &, = 8,85 - 10712
- TURJICKTPUYECKas MPOHUIIAEMOCTh Bakyyma D/m.

HanpskeHHOCTB AJIEKTPUYECKOTO TOJII Ha HACTOSTHUU T'y OT MOBEPXHOCTH TOKOBEIYIICH

JKUJIBI PaCCUUTHIBAETCS 1O hopMyIie:

. (4.2)

x = R
2,37y lg;

Metoanyeckue yKa3aHusl K BbINOJHEHHI0 MPAKTHYECKOT0 3a1aHust NeS

B cnydae mapymieHuss uzonsanuu Mexay (a3oit M 3eMieil B CETH C HM30JUPOBAHHOM
HEUTpaJIbIO MPOUCXOJIUT 3aMbIKAHHE HA 3€MJTI0, COMPOBOXKAAIOIIEECS U3MEHEHUEM HaIPSKEHUS
Ha (a3zax u HeilTpanu. Cucrema pu 3TOM MOXKET MPOJ0JIKATh paboTaTh, TaK KaK TOK 3aMbIKaHUS
Ha 3eMJII0 B TAKOM CUCTEME HEBEJIUK U PaBEH:

riae Cg — eMKOCTb (ha3bl IMHUM Ha €AMHUILY JJIMHBI [0 OTHOLIEHUIO K 3eMiie, O/M.
EMKOCTh BO3AYIIHBIX JTUHHUHA onpeaensercs mo Gopmyse:

Cp =200 (5.2)

re I — paauyc mpoBoa, cM; f - cpeHsst BHICOTA MOBECA IPOBOIOB Hal 3eMiIel, cM; | —
JUTMHA JIMHUA, M; &y = 8,85 - 10712 - TUAJICKTPUYECKast TPOHHUIIAEMOCTh Bakyyma, D/Mm.

[opsiiasi B MecTe 3aMblKaHHs Jyra MOXET MEepEeKUHYThCSl Ha COCETHHE NPOBOAA U
nepeiTu B Mex(a3zHoe KOPOTKOE 3aMbIKaHUE, NPU KOTOPOM TOKH 3HAUUTENHHO IMPEBBIMIAIOT
paboure 3HAYCHWs, © MOTYT NPHBECTH K MPOOOI0 OCIA0JICHHOW H3OJIAIHMH B JIOOOM MECTe
CUCTEMBI.

Jna ramenust Ayru ogHO(A3HOTO 3aMbIKAHUS HA 3€MJII0 Yalle BCEro MPUMEHSEeTCS
ayroracsmias KaTyliKa, KOTOPYIO BKIIIOYAIOT MEXIY HEHTpanbHOM TOUYKOW TpaHchopmaTopa H
3emuteit (puc. 4).

NHaykTUBHOCTH — Iyroracsiieil KaTyImIKd BBIOMpAeTcss W3 yCIOBHS PE30HAHCA

HanpsHKEHUM:
1

WL =——
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