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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KESHUS TPOMBIIIIICHHBIX MPEATPUSTUN

[Iporokonm oT 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanm3anuu B 2027 - 2028
y4eOHOM rojy Ha 3aceJaHuu Kadeapbl DICKTPOCHAOKEHHS IPOMBIIIUICHHBIX MTPEIIPUSTHIA

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peammsanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS MPOMBIIIUICHHBIX MTPEIIPUSTHIA

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. Bapranona

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzaruu B 2029 - 2030
y4eOHOM ToJTy Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KCHHS TPOMBIIIICHHBIX PEATPUSTHN

[Iporokomn ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa

Pabouas mporpamma nepecmotpeHa, odcyxaeHa u ogoopena st peanuzanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceaHuH Kadeapbl DIEeKTPOCHA0KEHUS TPOMBIIIJICHHBIX MPEATNPUATUI

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. EapraHOBa




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Henpro mpenomaBaHusi NUCUMIUIMHBI «TE€XHUKA BBICOKMX HAINPSHKEHUN» SIBISETCS
W3yYeHHWE TIPOIECCOB B  HU3OJAIUU  DJICKTPOYCTAHOBOK IPH  BO3JICHCTBHHM  BBICOKHX
HaIpPSKEHHOCTEH DJIEKTPUUECKUX TOJIEH, HUCCICIOBAHUE M OINPEICICHUE AIICKTPUUECKOM
MIPOYHOCTH H3OJISIUU AJICKTPOOOOPYAOBAHUS TIPH PA3TMYHOM XapakTepe BO3EHCTBYIOIIETO
HaIpsOKEHUsl, W3yYCHUE METOJ0OB KOHTPOJS W MCHBITAHUS M3OJIALMH SJIEKTPOYCTaHOBOK
BBICOKOTO HAIPSDKCHUS.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOI POrpaMMbl

JucuumnnuHa «TeXHUKa BBICOKMX HANpSOKEHW» BXOAMT B 4YacTh Y4eOHOTo IUIaHa,
dbopMupyeMyr0 y4acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.

Jis  u3ydyeHus  AUCUMIUIMHBI ~ HEOOXOAMMBI  3HAHUS  (yMEHHs,  BJaJCHUsA),
c(hOpPMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTUK:

WNudopmaruka

MaremaTuka

Oduznka

DNEeKTPUYECKUE MAIITUHBI

DneKTpUUYeCcKUe anmapaThbl

Teopernyeckre OCHOBBI JIEKTPOTEXHUKU

3Hanus (YMEHUS, BIAJICHUs), TIOJTYYCHHBIC TTPH M3yYCHUU JAHHOW JUCIUILTUHBI OyIyT
HEOOXOIUMBI 7151 U3YUYCHUSI JUCIUILITNH/TIPAKTHK:

HanexxHOCTh CUCTEM DIICKTPOCHAOKCHHS

DneKkTpocHaOKeHHe

YnpaiieHrue KaueCTBOM AIIEKTPUUYECKOM SHEPTUH

[Tpoun3BoaCcTBEHHAS-TIPEUTIIIOMHAS TPAKTUKA

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbraTe OCBOEHMS AUCHMIUIMHBI (MOIyJsl) «TeXHUKAa BBICOKHMX HampsKEHUN»
oOyyaronuiics 10HKeH 00J1a1aTh CICYIOITUMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

IIK-5 Cnoco0OeH olieHMBaTh HOpPMAallbHbBIE, YTSDKEICHHbIE M IOCIeaBapUMHbBIE PEXUMBI U
JUKBUAMPOBAThH ABAPUHHBIE PEKUMBI paOOTh 00BEKTOB MPO(ECCHOHATBHOMN AEATEIbHOCTH

I1K-5.1 OpraHu3oBbIBa€T  HpPOBEJEHUE aBapuUHO-BOCCTAHOBUTENIBHBIX U
PEMOHTHBIX PA0OT Ha 000PYIOBAHUH ITOICTAHIIHMI

[1K-5.2 [IpoBoauT mnpoduIaKTUYECKWE HCHBITAHUA U OCYILIECTBISET aHalIu3
(GYHKIIMOHMPOBAHUS YCTPOUCTB PEJICHHOM 3aIIUTHI M aBTOMATHKH

[1K-5.3 CocraBisieT cXeMbl 3aMEIIeHUsT Ha OO0CIyXHBaeMOM OOOpYJIOBaHUH,

paccUMTBIBAET  IMApaMETpbl  pEXUMa  KOPOTKOIrO  3aMBIKaHMS  Ha
obopynoBanuu PY u JIOII, paccuuThiBaeT M BBIOMpPAET YCTaBKU H
XapaKTEPUCTUKHU ycTpouicTB P3A




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)
OO01mast TpyI0eMKOCTh TUCIUIUIMHEI COCTaBseT 3 3aueTHbIX equnul] 108 akax. yacos, B

TOM YHCJIC:

— KOHTaKTHas pabora — 8,6 aka/1. 4acos:
— ay/IMTOpHAs — 6 aKaJi. 4acoB;
— BHeayAUTOpHAs — 2,6 akaJ. 4acoB;
— camocrosTenbHas padota — 90,7 akaz. 4acos;
— B (hopMe nmpakTuydeckoit moaroroBku — 0 akaj. yac;
— MOJTOTOBKA K dK3aMeHy — 8,7 akaJ. yac.

®dopma arTecTaluy — SK3aMEH.

AynutopHas 3 s
KOHTAKTHasi paGora E £ ®opma TeKylIero
=
Pasyen/ Tema g (B akaj. yacax) E > Bun 5 KOHTPOJISI Kon
> & ©| caMOCTOATENBHOU | yCIeBaeMOCTH U
JTACIUTUTAHBI ) E s . | xomnerenn
Q & paboTsl MIPOMEXKYTOYHOH
na6. | mpakr. | € 3
Tlex. 2'S aTTecTaluu
3aH. 3aH. | O &
1.
1.1 Beenenue. CBs3b Kypca
co CMEHHBIMHU
NUCHUIIIIMHAMUA 1.
AIIEKTPOTEXHUYECKOTO CaMmocrosTensHoe
IUKIIA. HomunansHbIe U3yueHHe yueOHOM Hamnune MK-5.1,
HaIpsHKEHUS 0,5 14 JIUTEpPaTyphl. KOHCIIEKTa. [K-5.2,
JHEPreTHYECKUX  CHUCTEM. 2. Pabora c DKcmpecc-onpoc. IK-5.3
TlepeHanpspkeHuss W HX SIIEKTPOHHBIMH
KIaccuuKanus,  KpaTkas OUOIHOTEKAMH.
XapaKTepHCTUKA.
Kpartnoctp
1.2 BHewHss U30IA0KSA
JNIEKTPOYCTAHOBOK.  BHIBI
W30JISIMUA  DJICKTPUUECKHX
YCTAaHOBOK U YCJOBHS €€
paboTHL. Poub
aTMoc(epHOTO BO3IyXa B
W30JISIIMN YCTaHOBOK
BBICOKOTO HANPSOKCHHA. | 4
XapaxkTepucTuka 1. Pabota ¢
pa3-IIMYHBIX BHAOB pa3psiia JNIEKTPOHHBIMHU
B BO3IYIITHBIX OMOIMOTEKAMU.
Hamune
npoMexyTkax. Du3mdeckue 2.
KOHCIICKTA.
MIPOLIECCHI B CamocTosaTenbHOoe IK-5.1,
. | Oxcmpecc-ompoc.
MOHU3UPOBAHHBIX razax 1 0,5 12 |u3ydeHue yueOHON Sammra IK-5.2,
JlaBuna 3JIEKTPOHOB. JUTEpPaTypHI. [K-5.3
MPAKTHYECKOTO.
HecamocrositenbHbIe u 3. IonroroBka u
3aganus Nel
CaMOCTOSITEIIbHBIC Pa3ps/ibl. BBITIOJTHCHHUE
Oo0pazoBaHue CTpHrMepa. MIPaKTHYECKOTO.
Ilnasma. BonbTceKkyHaHBIE 3amanus Nel
XapaKTePUCTUKNA H3O0JISIINH.
CraHgapTHble TpPO30BOH U
KOMMYTallMOHHBII
UMITYJIbCBL. DIIEKTPHYCCKHUI
paspsa B BO3IyXe BIOJb
MOBEPXHOCTH TBEPAOI
W30JISIINN. Koponnsrii
paspsn.




1.3 . BHYTpeHHSIS H30JIIHs
3IEKTPOyCTaHOBOK. O0mmas

XapaKTepUCTHKa
BHYTpEHHEH H30JISIIAH
AJIEKTPOYCTAHOBOK:
YCIIOBHUS paboTsl,
TpeboBaHus, TIPUHIIMIIBI 1. Pabota ¢
BBIMIONHEHUS. [a3oBass U JIIEKTPOHHBIMHU
BaKyyMHas H30JISIHSL. Ooubimorexamu.
Hamnune
One-ra3oBas H30JISIIUS 2. KOHCIICKTA
KPYD Ha BBICOKOEC CaMOCTOSTEIBLHOE DKCIDECC-OIT .oc I1K-5.1,
HanpsDKeHHe.  MeXaHUu3Mbl 0,5 15 |u3yuenue yueOHOM Z}])ammap ’ I1K-5.2,
BO3HHKHOBEHHUS U Pa3BUTHUS JIUTEPATYPHI. IK-5.3
azpsia B OKHIOKAX H 3. [loaroroBka u MPAKTIHECKOTO.
pasp ’ 3aganus Ne2
TBEPJIBIX JU3JIEKTPUKAX. BBIITOJIHEHHE
TenmoBoi, >MEKTPHUECKUN TIPaKTUIECKOTO.
U WOHU3AIMOHHBIA TPOOOH 3amanus Ne2
TBEpAOH W3O0JISAIINN.
3aBUCUMOCTh  ITPOOHUBHOTO
HaNpsOKEHUS OT Pa3IMIHBIX
tdakropoB.  KoHcTpykuus
BBICOKOBOJIBTHBIX
anrapaTrHbIX BBOJIOB.
14 I'po3oBrie
nepeHanpspkeHus.  MosHus
KaK HCTOYHHK TPO3OBBIX
MepeHaInpsHKeHUN.
OCHOBHBIE  DJICKHKYECKHUE
XapaKTePUCTUKH  MOJIHUH.
3amuTHl OT MPSAMBIX YAApOB
MOJIHMM. 30HBI  3aIlIUTHI
CTEP)KHEBBIX M TPOCOBBIX
p p 1. PaboTa ¢
MOJTHHEOTBO/IOB.
JNIEKTPOHHBIMHU
3azemiieHue B
OHOIHOTEKAMH.
9JICKTPOYCTaHOBKaX 2 Hamuuune
BBICOKOTO HaIpPsHKESHUSL. ) KOHCIIEKTA.
TpeGopaus p < CamocTosITEILHOE KCIDECC-OMDOC IIK-5.1,
23,7 |n3yuyenue yueOHOM P poc. IK-5.2,
3a3eMJLSIFOLLIM 3ammra
o JIUTEPATYPHI. IK-5.3
YCTpOHCTBaM.  3allIUTHBIC MPaKTUYECKOTO.
. 3. [loaroroBka u
Ppa3psIHUKY: 3aIlUTHBIE 3agaHus Ne3
BBITIOJTHEHNE
IPOMEXYTKH, TPyOUaThle U
NPaKTUYECKOTO.

BEHTWJIbHBIC  Pa3PSIHUKH.
Henuneiinsie
OTPaHUYUTEIH
MepeHaIpsDKeHHs.  3a-1uTa
M30JSMA  000pyHOBaHUS
CTaHIMH W TOJCTAHIUH OT
BOJIH I'PO30BBIX
MepeHanpsbkeHuil.  3ammra
W30JISIIMN
TpaHchopMaTopoB u

3amanusg Ne3




15 BuyTtpennue
nepeHanpsokenus.  OOrmmas
XapaKTepUCTUKA u
KJaccUpUKaIus
BHYTPCHHHX
MepeHanpsLKeHnH.
[ToBBIICHHST HATIPSDKCHUS,
00yCIIOBIICHHbBIE
€M-KOCTHBIM s dexTom.
®Deppope3oHaHCHBIE
TIePECHANPSDKCHUS pu
M30JIMPOBAHHON  HEWTpaim
MPUEMHOTO
TpaHchopmaropa.
KoMMmyTannoHHbIe
TepEeHANPSDKEHUS
MEPEXOHOTO PEKUMA TPHU
BkatoueHun naunun, AIIB u
cOpoce  Harpyskd, IIpu
OTKITIOYCHUH
HEHArpyKEeHHBIX
TpaHc(hOpPMaTOPOB U JIMHUH,
KOHJICHCATOPHBIX ~Oarapeil.
Mepomnpusitus mo
OTPaHUYEHHIO HAMPSKCHUS
YCTAaHOBHBIIETOCS  PEKIMa
" KOMMYTaIlMOHHBIX
MepeHanpsLKeHU
(ympaBienue
KOMMYTALUH).

MOMCHTOM

0,5

0,5

15

1. PaGora ¢
AJIEKTPOHHBIMHU
OMOIMOTEKAMH.

2.
CaMOCTOSITEIbHOE
n3ydeHue yueOHOH

JIUTEPATYPHI.

3. [loaroroBka u
BBITTOJTHEHHE
MPaKTHYECKOTO.
3amanus Ned

Hannuwne
KOHCIIEKTA.
DKcmpecc-onpoc.
3amnura
MPAKTHYECKOTO.
3aganus Ne4

MK-5.1,
I1K-5.2,
IK-5.3

1.6 KoopauHamus 1 METo bl
UCIIBITAHUS U30JIILUH
JNIEKTPUYIECKUX YCTaHOBOK.
VpoBHH U30JIALHUN
BO3-AyIIHBIX JIMHUAN
3NIeKTpoepeIaun u
pacnpeenuTeNIbHbIX
YCTPOMCTB.
MOABECHBIX U
U30JIATOPOB. VYpoBHH
U30JISIMN KaOeNIbHbIX
JUHUHA  3JEKTpO-Tepeaaun.
OcHoBHBIE TpeOOBaHUS K
U30JIALHUU KaOeIbHBIX
JUHUH  HEPEMEHHOro |
HOCTOSIHHOTO TOKa.
Cucrema KOHTPOJIS
KauecTBa  H30JIALHOHHBIX
KOHCTPYKIIMH.
XapakTepHble ae(eKTbl B
M30JIMU.  3aBOJCKHE U
SKCILIyTallHIOHHBIE
UCTIBITAHUS N30JIIIU.
Hcnbitanus U30JIILUH
MOBBIIICHHBIM
HAaIpPsHKEHHEM.
HcnbiTarensHsie
TpaHcHOPMATOPEL,
KacKaJHble cXxeMbl. MeTobl
UCIIBITAHUM TPO30OBBIMU U
KOMMYTallUOHHbIMU
HUMITyJTbCaMH. MeTtonet
Hepas3pyLIaoIero
KOHTPOJIS H30JIALUH.

Bri6op
OTIOPHBIX

0,5

11

1. Pa6ora ¢
AJIEKTPOHHBIMHU
OMOJIMOTEKAMH.

2.
CaMoCTOATETBLHOE
u3yueHue yuyeOHOH

JIUTEPATYPHI.

3. IToaroroBka u
BBITTOJTHEHHE
NPaKTUYECKOTO.
3aganus Ne5

Hanuuwne
KOHCITEKTA.
DKcnpecc-onpoc.
Samura
MPaKTUYECKOTO.
3aganus Ne5

IK-5.1,
IK-5.2,
IK-5.3

HWroro no pazgeny

90,7

Uroro 3a cemectp

90,7

OK3aMCH




Hroro no aucumruinye | 2 | | 4 |90,7| DK3aMeH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

B nponecce mzydeHuss AUCHUIIINHBL « T€XHUKA BBICOKUX HAIIPSHKEHUN» MPUMEHSIFOTCS
clleyroue o0pa3oBaTeIbHbIE TEXHOJIOTHH:

1. UndopmanimoHHBIE TEXHOJIOTHH — 00YYEHHUE B 3JICKTPOHHOI 00pa30BaTeNIbHOM Cpejie ¢
LEJIBI0 PACHIMPEHMs JOCTyla K 00pa3oBaTelIbHBIM pecypcaM, JUIsl 4ero INpH IPOBEACHUU
OTJENBHBIX 3aHATUH W OpraHU3allMd CaMOCTOSTENBHOW pabOThl CTYIEHTOB HCIOJIB3YIOTCS
JJIEKTPOHHBIE BEPCUU Kypca JIEKIUH.

2. PaboTa B KOMaH/1€ — COBMECTHAs JESITEIBHOCTh CTYICHTOB B IPYIIIE MPH pacueTax Ha
7a00paTOPHBIX 3aHATUSAX, HANpaBICHHAs Ha pelleHue oOmed 3ajaud IMyTeM CIO0XKEHHUs
pe3yIbTaTOB MHANBUAYAIBHON paOOTHI YICHOB IPYIIIIHL.

3. Case-study - aHamu3 peaqbHBIX NPOOJIEMHBIX CHUTyalWi, WMEBIIUX MECTO B
COOTBETCTBYIOIIEH 00MacTH NMpodecCHOHATBHON ACATENbHOCTH M TOUCK BapHaHTOB JIyUIIMX
pelIeHU.

4. MexxIuCIUIUTMHAPHOE 00y4YeHNE — UCTIOIh30BaHUE 3HAHUN U3 Pa3HBIX o0JacTeil u ux
THVIITIUNORKA R KOHTEKCTE NETTAEMON RaTaun.

6 YueOHO-MeTOAMYeCKOe 0O0ecnedeHue CAMOCTOSITeIbHOM padoThl 00y4YarouXCs
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA 1JIf IPOBEIeHUs MPOMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe M HHPOPMAIMOHHOE 00ecnedyeHre JUCIUTITIMHBI (MO/YJIsT)

a) OcHoBHas1 IMTEpaTypa:

1. Baxos, B. ®. Texnuka BBICOKHX HampspkeHH# : yueOnuk / B.D. Baxos, B.A.
JlaBpunoBnu. — Mocksa : UHOPA-M, 2023. — 262 c. + [lon. maTtepuansl [DIEKTPOHHBIN
pecypc]. — (Boicmiee ob0paszoBanme: bakamaspuar). — DOl 10.12737/8530. - ISBN
978-5-16-010565-9. - Tekcr : JJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1939082  (mata ooOpamenus: 19.03.2025). — Pexum

0) JlonostHuTEIbHAS JTUTEPATYpA:

1. bopraux, U. M. Dnektpopusndyeckue OCHOBBI TEXHUKH BBICOKMX HANpPSKEHUH :
yueOnuk aist By3oB / M. M. BoprtHuk u np.; moxg obm. pen. W. I1. Bepemarumna - M. :
Wznarensckuit jom MOU, 2016. — ISBN 978-5-383-01017-4 — Texkct : snextponHbiii // DBC
«KoncynpTanr CTYJEHTa» : [caiT]. — URL
http://www.studentlibrary. ru/book/ISBN9785383010174 html (mara oopamenus: 19.03.2025).

2. NlpsixkoB, A. @. DiekTpoMarHuTHas COBMECTMMOCTb M MOJIHHE3AIIUTa B
3JIEKTPOIHEpreTuKe ;| yueOHuK st By30B / A. @. JIpsikos, b.K. MakcumoB. — M. : M3parenbckuii
nom MDU, 2017. — ISBN 978-5-383-01114-0 — Texcr : anekrponssiii // DbC «KoncynbTanT
cryaenray : [cait]. — URL : http://www.studentlibrary.ru/book/ISBN9785383011140.html (mara
obpamienus: 19.03.2025).

3. Jlapos, 0. A. TexHuka BbICOKMX HanpspKkeHul ;| yaeOHoe nocobue / 10. A. JIaBpos,
H. ®@. TlerpoBa. - HoBocubupck : M3a-so HI'TY, 2020. — 204 ¢. — ISBN 978-5-7782-4196-1. —
Tekcr : anexrponnsnii. — URL: https://znanium.com/catalog/product/1868894 (xara obGparteHus:
19.03.2025). — Pesxum ocTyma: o Mo/IucKe.



https://znanium.com/catalog/product/1939082
http://www.studentlibrary.ru/book/ISBN9785383010174.html
http://www.studentlibrary.ru/book/ISBN9785383011140.html
https://znanium.com/catalog/product/1868894

B) MeToanyeckne yKazaHus:

1. KopumioB I'. II., Xpammuun T. P., KoroB M. B. Pacuer nHanpspbkeHHOCTH
AJIEKTPUYECKOTO TMOJs BO3AYLIHOM JIMHMM 3JeKTponepenady. MeToaudyeckue yKa3aHus K
naboparopHoit pabore Ne4 1o aAuCHMIUIMHAM «OJEKTPOMAarHWTHasE COBMECTUMOCTb B
AIIEKTPOIHEPTETHKEY, « YTIPaBICHHE KAYeCTBOM JICKTPHUYECKOI SHeprum»: yueoHoe nocodue / T.
P, Xpammun , M. B.KoroB Maruuroropckuii roc. texHuueckuid yH-T um.I.M.Hocosna.
Marautoropck : MI'TY um. I''M.HocoBa, 2014. — 14 c. : wn, rpad., cxembl. — Tekcr:
HENOCPEICTBEHHBIH.

2. Bapranosa, A. B. Pacuer mokasareneii HaJJe)KHOCTH CUCTEM DJICKTPOCHAOKEHUS C B
I[IBK "KATPAH" Metoandeckue ykazaHus Uil KYpCOBOIO M JUINIOMHOIO MPOCKTUPOBAHMS,
MPAKTUYECKUX 3aHATHA MO JuciuIuimHe «Hamae:KHOCTh cHCTeM 3IEKTPOCHAOXKEHUS» IS
CTyZIEeHTOB BceX ¢GopMm oOydeHnusi HampasiaeHus moarotoBku 13.03.02 «DnexTposHepreTuka u
JNIEKTPOTEXHUKaAY», npodmias «DnekTpocHadbxkenue» [ A. B. BapranoBa, A. B.
Manadees.;Marautoropckuit roc. Texunueckuit yH-T uM. [.11. HocoBa. Marauroropck : MI'TY
um. .. HocoBa, 2016. — 16 c. : wi.,rpad., cxembl. — TeKCT: HEMOCPEACTBCHHBIN.

3. Kopuurnos, I'. I1. JlabopatopHblii MpakTUKyM «DIEKTPOMArHUTHAS COBMECTUMOCTH)
[Tekct]: YuebHoe mocobue I CTYACHTOB M MaruCTPaHTOB HarpasiieHus moarotoBku 140400
«DNEeKTPOIHEPreTUKa U AIIEKTPOTeXHUKa» mpoduib «nekrpocHabxenue»/ I'. I1. Kopuumos, A.
A. Huxonaes, O. JI. Ha3zaposa. .;Maruutoropckuii roc. texuuueckuid yu-T um. I'.. Hocosga.
Marnutoropck : MITY wum. I''M. HocoBa, 2012. — 88 c. : wm.,rpad., cxempl. —Tekcr:
HEIIOCPEICTBEHHBIMN.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecneuenne

HaHMT_IngaHHe Ne norosopa Cpox 1eicTBus TUIICH3UN
I':\’/: ifgsfsfiigﬁeﬁom Ne 135 o1 17.09.2007 0eccpouHO
7Zip cBOOOHO pa(i_IITgOCTpaHﬂeMOG SeccpouHo
LibreOffice cBOOOHO pa(i_IITgOCTpaHﬂeMOG SeccpouHo
Adobe Reader cBobozEHo pai_?gOCTpaHHeMoe 6eccpodHo
FAR Manager cBOOOHO pa(i_IITgOCTpaHSIeMOG SeccpouHo
Linux Calculate cBobozEo pa%ISOCTpaHHeMoe OeccpouHo




IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HaszBanue kypca Cchlika

OnekTpoHHas 0a3a nepuoanYecKux u3aanuii East ) Al .
View ﬁ\formation SerSices, 000 «MBHUCy» URL: https://dlib.eastview.com/
HanmonansHas ntHQOpMAIIMOHHO-aHATHTHYECKAS
cucreMa — Poccuiickuii MHIEKC HaAy9IHOTO URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)
®denepalibHOE FOCYAapCTBEHHOE OI0IKETHOE

yupexaenue «DeaepanbHblii HHCTUTYT URL: http://www1.fips.ru/
IPOMBIIIICHHON COOCTBEHHOCTIY

Poccuiickas ['ocynapcTBeHHas ounbauoTexa. URL:

Karasioru https://www.rsl.ru/ru/4readers/catalogues/
DnekTpoHHbIe pecypcebl ondmuorekn MI'TY um.  |URL:

[".1. HocoBa https://host.megaprolib.net/MP0109/Web

9 MaTtepHaJbLHO-TEXHHYECKOE o0ecnedyeHne TN CIHHIINHBI (MOLYJIfA)

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOC obOecrieueHue JUCHUITIIIMHBI BKIIFOYACT:

1. VYyeOuble ayauTropuu JUis TPOBEICHUS 3aHATUN  JIGKIIMOHHOTO THUIA —
My.]'[BTHMGIleIHI:IG CpeacCTBa XpaHCHUA, [ICPCAAYHN U ITPCACTABICHUA HH(i)OpMaIII/H/I.

2. YueOHble ayAUTOpPUM MJI TPOBEACHMS MPAKTUUECKUX 3aHSATHI, TPYNIOBBIX U
WHJVBHIyaJIbHBIX KOHCYJIbTALlMH, TEKYILEr0 KOHTPOJISA U MPOMEXYTOYHOM aTTEeCTalMy — JOCKA,
MYJIbTUMEAUIHBIN TPOEKTOP, IKPaH.

3. Tlomemienusi s CaMOCTOSTEIBHOW pabOTBI OOYYAOIIUXCS — TMEPCOHATBHBIC
kommbioTepsl ¢ makerom MS Office, Bbixogom B MHTEpHET M C IOCTYHNOM B 3JIEKTPOHHYIO
nH(pOPMaAIIMOHHO-00PA30BATENBHYIO CPEly YHUBEPCHUTETA.

4. TlomemieHue JUIsi XpaHEHUS M NPOPHUIAKTHUECKOTO OOCIYKMBaHHUS y4eOHOTro
000pyA0BaHUS — CTEIUIAXU, CeH(BI A1 XpaHEHNs Y4eOHOTro 000py10BaHMS.


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

NMPUJIOKEHME 1
(o0s3aTeNBHOR)

Y4yeOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOIH padoThl CTY/IeHTOB

AyautopHas caMoOCTOsITelbHAasE paboTa CTYIEHTOB Ha MPAKTHYECKUX 3aHATHSIX
OCYILIECTBJISAECTCS MO KOHTPOJIEM IIPENOAABATENS B BUJE PELIEHUS 3aJ1a4 U YIIPAXKHEHUM.

BueaynutopHas camocrtosiTesibHas paboTa CTYAEHTOB OCYIIECTBISETCS B BHJAE UTCHUSA
JOTIOTHUTEIIFHOW  JIUTEepaTyphl C YrIIyOn€HHOW mpopabOTKOM Marepwalnia, BBITOJIHEHUS
WHJUBUIyaJIbHBIX 33JJaHUN C KOHCYJIbTALIUSIMU IIPENO1aBATEIIS.

Pacnpenenenne 4acoB caMOCTOSITEIBHON pabOTHI MO HENENsIM CeMeCTpa MPHUBEICHO B
r1aHe-rpadyKe BHIMOTHEHUS KOHTPOJIBHBIX MEPOIPUITUH.

IIpumepHBbIe ayIMTOPHBbIE KOHTPOJIbHBbIE PA0OTHI:

AKP Nel

1. Yro mociy»uino OCHOBOW BOZHUKHOBEHHUS TEXHUKH BHICOKUX HampsibkeHuid TBH?

2. IlpuBemute mpumep c1abo HeOOHOPOOHO20 NOJIAL.

3. Ilpu OTCYTCTBMM BHELIHETO 3JEKTPUYECKOIO MOJs, B KAKOM COCTOSHMM HaXOASTCA
YyacTULIbI raza?

4. Kakoi ra3 Ha3bIBa€TCS 2/1eKMPOOMPUYAMETbHbIM U TTIOUeMYy ?

5. OmnwummuTe clioBa, 4YTO MPOUCXOAUT Ha puc. 1.3, 0.

AKP No2

1. Onwummwure cioBa, 4YTO IPOUCXOJMT HA puc. 1.4, a.

2. VYKaxWuTe YCIOBHE, KOTJA HEeCaMOCMOAMENbHblll  pa3psd  MOXET  CTaTh
CAMOCMOAMENLHBIM PA3PAOOM?

3. Hcnonw3ys (pusuveckuie NMpeaCcTaBICHUS I JIEBOH BETBH Ha puUC. 1.8 OOBSICHHTH,
noyeMy npu S = const W yBeIMYCHWUHW JaBieHHs T P, DIEKTPUUECKHH NPOOOH Ta30BOTO
NPOMEXYTKa HACTYIIACT IPU MEHbIIIEM HanpsbkeHuu npodost | Upp?

4. Kaxoif ra3 Ha3bIBalOT UIEKTPONOJOXKHUTEIbHBIM U nouemy? IlpuBeaure mnpumepsl
TaKoro rasa.

5. Kakoe HampspkeHue Oousibliie  «pas3psadHOe — HanpsdiceHue» WIH  KKOPOHHOe
HanpsdceHue», U Io4eMy U B KaKUX MOJsuX?

AKP Ne3

1. Yto Takoe oOweMHbIN 3apsa? ['me m xorma oH obOpasyercs W Kak OH BIIMSET HA
pasBuTHE pazpsaa?

2. Yro o3Hauaet Bpems ty. BO 6pemenu pazpsoa t, cM. puc.1.14?

3. Uro oTobpaxaroT KpuBble, 0003HaueHHbIe IMppamu | Ha puc. 1.16?

4. Yem 00yCIOBJICHBI TOTEPH MIPH KOPOHHOM paspsoe?

5. Kak Bnuser pacctosHue Mmexay npoBogamu JIOII Ha morepu BSHEpruM Npu
KOPOHUPOBAHUU?

AKP Ne4

1. IloueMy MHKpPO3a30pbl MEXAY [AHUIJIEKTPUKOM M  JJIEKTPOJOM  YMEHBIIAIOT
HaNPsDKEHUE TIEPEeKPHITHS U30JsTOopa?

2. Ha kakoM ydyacTKe MOBEPXHOCTH 3arpsi3HEHHOTO M YBIXHEHHOTO H30JISTOPA
BO3HUKAIOT UCKPOBBIC KaHAJIBI?

3. Tlepeuncnure, B KaKuX TpeX COCTOSIHHSX MOXKET HAaXOIHWTHCs Biara B macie. Kak
BIIMSIET TEMIIEPATypa Ha PACTBOPUMOCTH BOJIbI B JKUJKUX TUIIEKTPUKAX?

4. JlaiiTe mOsICHEHUS K KpUBOM 2, n300pakeHHo# Ha puc. 1,21.



5. Uem 0OycClOBJIICHO CHWXEHHE MPOOMBHOTO HampsbkeHuss Ha puc. 1.24 B Il -oit
obnactu?

AKP NeS

1. Yro npexncrasusier coboil 6apvep, UCIONb3YEMbIil B BHICOKOBOJBTHOM TEXHHUKE IPH
U3TOTOBIICHUH TPaHC(HOPMATOPOB, BBOAOB U peakTopoB? C KaKoil LebI0 €ro UCIOIb3YIOT?

2. Jlaiite mosicHenus K puc. 1.27.

3. 3anummuTe BBIpAXCHHUE IS BBIYMCICHUS BBIACICHHON TEINIOBOM YHEPIUU B TBEPAOH
n3ossuuu. Jlaiite nosiCHEHUsI.

4. Hanuuue BO3AYLIHOTO BKIIOYEHUS B IUAIEKTpUKeE (cM. puc. 1.30) yBenuuuBaer uiau
yMEHbLIAeT ero eMKocTb? J[aTe 0ObsICHEHHE.

5. Kakue Buabl HanpsKEHUS BO3AEUCTBYIOT HA BBICOKOBOJIBTHYIO 30JIALUIO?

AKP Ne6

1. Maiite pacmm¢ppoBky uzomsaropy I[ICI'6-A. Ha kakune HOMHHAIBHBIC HANPSHKEHHS
BBIITYCKAIOT IPOMBIIIUIEHHOCTBIO MOABECHBIE U30JIATOPBI?

2. VYxaxWTe Ha3HAYCHHE MPOXOIHBIX H30JSTOPOB.

3. JlaiiTe coBecHOE MOsICHEHUE K puc. 2.4, 0.

4. Kak BBIIOJHSIETCS 21a6HAsA U30AYUs B BRICOKOBOJIBTHOM TpaHchopmaTope?

5. VYKaxuTe JOCTOMHCTBA Kabesei U3 CIIMTOro MOJU3TUIICHA.

AKP Ne7

1. Yrto mpencraBnser coOOM NpopHIAKTUKA H3OJALUM, M C KaKOW LEeNbI0 OHa
npoBoauTca?

2. OO®bscHUTE, TOYeMy KpuBas Toka Ha puc. 2.10 umeeT Takoit Bun?

3. TlocTpoiiTe BEKTOPHYIO AUArPaMMy TOKOB Yepe3 TUAICKTPUK U JalTe €i MOsSCHEHUSI.

4. Yrto mporcXoaUT B 00beMe U30JIAIMH Ha TOUKe Nepernda KpUBOi HOHU3ALUU CM. PHC.
2.127

5. Kakum o00pazoM MeToa «EMKOCTh-4acTOTa» IO3BOJIAET YyTBEPXKIaTh, 4YTO
M30JISILIMOHHBIE CBOICTBA U30JI51TOpa HEYJOBJIETBOPUTEIbHBIE?

AKP Ne8

1. B TeueHme, Kakoro BpeMeHM (M TOYEMY) HCIIBITATEIIbHOE HAIPSDKEHHE
NIPUKJIIAIBIBACTCS K U3OJISIIH?

2. OnumuTe KOHCTPYKIMIO KAacKaJHOTO BKJIIOYEHHUS TpPAaHCPOPMATOPOB H  HX
Ha3HAYEHUE.

3. [Tlepeuncnure seMeHTHI Ha puc. 3.4, a ¥ NX Ha3HAYCHHE.

4. OOwscHUTE, Ha3HAUEHUE Pe3ncTOpoB R1 — R2o U Rsay puBeneHHbIX Ha pHC. 3.7.

5. ITlepeuncnure dUYeTBEpPTOE W TMATOE W3 TIISITH YCIOBUH, KOTOpBIE HEOOXOAUMO
BBINIOJIHUTH, UYTOOBI 0OOECHEYUTHh BBICOKYIO TOYHOCTh M3MEPEHMsS BBICOKMX HANpsOKEHUH C
MOMOTIIBIO TIAPOBBIX Pa3PsITHUKOB.

AKP N9

1. VxkaxuTe Ha3HAYEHHE MEIHOTO Pa3pe3HOro IKpaHa B KOHCTPYKIUH UCIBITATEILHOTO
onHo(dazHoro Tpanchopmaropa.

2. VYKaxWTe OTIIMYME CXEMBI BhIpsiMiIeHus puc. 3.4, 6 ot puc. 3.4,a.

3. OObsicHUTe, TOYEMy K HMCKPOBOMY NpPOMEXYyTKy Fio Ha puc. 3.7 mpuiaoxeHo
Hanpspkenue 10Ug?



4. llepeuncnute TpeTbe M UYETBEPTOE M3 IMATH YCIOBUH, KOTOpBIE HEOOXOAUMO
BBITIOJTHUTH, YTOOBI 00ECIEYHTHh BBICOKYIO TOYHOCTh HM3MEPEHUS BBICOKMX HANPSDKEHUH C
MOMOIIBIO IIAPOBBIX PA3PSIHUKOB.

5. OmnuumTe yCTpOHCTBO AEKTpocTaTuyecKoro kuinoBosbT™Merpa C100 Ha HanpskeHue
no 75 xB.

IIpumepHble NpaKTHUYECKHE 3aJAHUS:

3agaHue 1J19 NPAKTHYECKOT0 3aHsATHs Nel

MHorocmnoifHasi HM30JIALKS COCTOUT M3 JBYX CJOEB PA3JIUYHBIX JUIEKTPHUUYECKUX
MarepuasioB. Marepuan MEpBOrO  CJIOS HUMEET OTHOCHUTENIbHYIO  JIUAJICKTPUUYECKYIO
MPOHUIIAEMOCTb €1 U YJIEIbHYIO IPOBOAUMOCTS Y1. MaTepuan BTOPOro Caosi — COOTBETCTBEHHO €2
u 2. TouuHa IEpBOTo ¥ BTOPOTO CJI0s TUAICKTPUKOB d1 1 d2, IUIOIIab 3JEKTPOIOB - S.

3ajanuie. HauepTuTh OJMH U3 BApUAHTOB CXEMbI 3aMEILICHUS JIBYXCIOMHON U3OJISIIUU U
paccuuTaTh ee napamerpbl. OnpeeNuTh CTENeHb YBIAKHEHUS H30JISALUN, CYUTAs], YTO IPUIUHOU
€€ HEOTHOPOIHOCTH SIBJISIETCS €€ YBIaXKHEHHE.

HcxonHble JaHHbIE IS pacueTa mpuBeaeHbl B Ta0u. 1.

Tabmura 1
[TapameTpsl BapuaHnTbl
U3OJISILIAN A 1 2 3 4 5 6 7 8 9 10
& 25126 127128129(130(31(32)| 33|34 35
& 15116 |1,7/18(19|20|21/22 |25 | 24| 23
—11
r110 25 1304050607080/ 90/100]|11,0]120
Cm/m
y,1078
20122124 /26|128(30(32(34| 36|38 4,0
Cm/Mm

d{, MM 10 |11 | 12 |13 |14 |15 | 16 | 17 | 18 | 19 | 20
d,, MM 5 6 7 8 9 1011 12| 13 | 14 | 15
S, cm2 400 | 410 | 420 | 430 | 440 | 450 | 460 | 470 | 480 | 490 | 500

3aganue 119 NPAKTHYECKOT0 3aHATHS Ne2

B cunoBom TpaHnchopmaTope NpoucxoauT TEIUIOBOE CTapEHUE €r0 BHYTPEHHEN H30IA1IUU
IO/ IEHCTBUEM MOBBIIIEHHON TEMIIEPATYPBHL.

N3onsauus TpaHcdopmaTopa paccuMTaHa Ha CPOK CIIy>KObl PaBHBIM T,, MpH 3HAYCHUU
BO3/eHcTBYOLIEro HanpspkeHus U, paboueii Temnepatype 7w, TOMyCTUMOM /ISl JaHHOTO KJlacca
HarpeBOCTOMKOCTH M30JISILIUH, U IIPH OTCYTCTBUU YaCTUYHBIX Pa3psiioB.

3aganue. [Toctpouts rpaduk pacyeTHOTO CpoKa CIIy>KObl H30JSALMU TpU TemnepaTtype Ty,
COOTBETCTBYIOIIEH KIIACCy M3O0JISALMH, a TAKXKE IPU TEMIIEpaTypax, MPEBBIIAIINX JOIMYCTUMYIO
pabouyto Temnepatypy Ha 5; 10; 25 u 50 %.

VcxomHble JaHHBIC IS pacueTa MPUBEIeHBI B Ta0II. 2.

Tabmumna 2
[TapameTpsl BapuaHTbl
HW30JIAINH A 1 2 3 4 5 6 7 8 9 | 10
T, JIET 201 25 | 30|20 | 15 (25| 20 | 25| 30 | 15 | 20
U, kB 10 | 27,5| 35 | 110220 | 10 | 27,5| 35 | 110|220 | 10
Knace E|A|B|F|H|Y|B|F|H|F]|A
HArpeBO-CTONKOCTH

3anaHue AJsl NPAKTHYECKOr0 3aHATHS Ne3

3amanue. BoiOpars Tum uzonsTopa. HaduepTuTh 3CKU3 KOHCTPYKIIMU BBIOPAHHOTO THITA
H30JIATOpa W NPUBECTU YHCIOBBIC 3HAUYCHHA €TI0 OCHOBHBLIX XapaKTCPUCTUK. OHpeI[CJII/ITB
HE00X0IMMOE KOJIMYECTBO U30JISITOPOB B TUPJISH/IE.

VcxonHble JaHHBIE IS pacueTa MpHUBeIeHbI B Ta0I. 4.



Tabmauma 4

[TapameTpsl Bapuantsl
Al1]2 ]3] 4|5 |67 ]8]9] 10
U,on, KB 110 | 10 | 35 | 220|110 | 35 | 10 | 220 | 110 | 35 | 330
Cremeris |y g v v (v v v | |

3arpsiI3HeHMs

> > > > >
< < o < o < o < o < o
Bux sgmeg _|leg _|3g |89 _|g9 _
TokoBeaynmx | S M 8@ 2| 850 2|80 Z |50 2|80 =
. eR el £l a8 £/ £/ 88 E|&af E
mereh | Z OS] 212 S5 | 2] 5|5 | 2

3aganue 1J8 NPAKTHYECKOr0 3aHATHA Ned

JlniHa OJHOXKUIBHOTO MACJOHAIOJIHEHHOTO Kabenss ¢ 3a3eMJICHHOW CBUHIIOBOU
000J104KOi paBHA [, pagnyc TOKOBEAYIICH KHIIBI © U paanyc o00yiouku R. M3omsmus kadens
UMEET JMAIIEKTPUUYECKYI0 TPOHHUIAEMOCTh paBHYIO &, . Kabemp paccumtan Ha pabouee
Hanpspkenue U.

3ajanue. PaccuutaTh €MKOCTb KaOenss U ONPEAENUTh XapakTep W3MEHEHUS
HANPSDKEHHOCTH AJIEKTPUYECKOTO TOJIS y OBEPXHOCTH TOKOBEAYIICH JKUITbI TPU YBETUYCHUHU €€
paamyca ot I' 7o R. IToctpouTts 3aBucumocts E = f(1y).

HcxonHble JaHHBIE IS pacueTa MpUBeIeHbI B Ta0I. 7.

Tabmuma 7

MapameTpst BapuanTsl
A 1 2 3 4 &) 6 7 8 9 10
U, kB 35 10 | 110 | 220 | 35 | 115 | 154 | 400 6 220 | 110
R, MM 24 | 125 | 36 54 32 18 42 60 32 72 44

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] 35|45 |30 | 175|375 52 | 42 |575] 40

3ananue AJsl NPAKTHYECKOT0 3aHATHSI NeS

B tpexda3zHnoii cucreMe ¢ M30JIMPOBAHHON HEUTPATHIO TPOU3OILIO KOPOTKOE 3aMbIKaHUE
omHOU (ha3el Ha 3eMit0. M3BECTHO HOMHWHAIBHOE HampspkeHue cetu Uy, cedeHue MpoBOAOB S
(IPOBOJI KPYTIIOTO CEYEHHS), CPEHSAS BHICOTA MOIBECA TPOBOIOB HaJl 3eMiIeil i U muHA TUHUK
anekTponepenay L.

3ananue. TpeOyercs onpenenuTh BETUYUHY TOKa 0HO(Aa3HOTO KOPOTKOTO 3aMbIKaHUS Ha
3eMJIIO M BEIMUMHY UHAYKTUBHOCTH Ayroracsiiei KaTylIKy, BBIOMpaeMoi 13 yCIOBUS HlealbHON
KOMIIEHCAIIMHU TOKa 3aMbIKaHUsI Ha 3EMIIIO.

VcxomHble TaHHBIE JUIS pacdyeTa MPUBEICHBI B Ta0II. 8.

Tabnuma 8

Mapamerps! Bapuantsl
A|l1]2 34|56 [7]8]9]1
h, M 8 10 |11 |12 |13 |14 |15 |16 | 17 | 18
S, MM2 16 [ 25 |35 |50 | 70 | 16 | 25 | 50 | 70 | 95 | 120
[, xm 5 [ 10 | 15|20 | 25|30 | 35|40 |45 |50 | 55
Uy, xB 6 |10 35| 6 |10 35] 6 |10][35|10] 35

©




MNPUJIOKEHHUE 2
(oGs3aTenbHOR)

OueHoYHBIE cpe/ICTBA /1Js NIPOBe/IeHUsI MPOMEKYTOUHOMH aTTecTaluu
a) [lnannpyemble pe3y/abTaThl 00y4eHHsI H OLIEHOYHbIE CPeICTBA IJI NPOBeAeHHs MPOMEKYTOUYHON ATTeCTANNH:

Kon
WHJUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

OrneHOYHBIC CpPE/ICTBA

IIK-5: Cnoco0eH oneHMBaTh HOPMAaJIbHbIE, YTSIKe

00bEKTOB PO

(deccnoHaIbHOMN NeATEJILHOCTH

JICHHbIC H HOCHeaBapHﬁHbIe PECKUMbI U JIUKBUAUPOBATH aBapHﬁHble PE/KUMbI paﬁoTbI

IIK-5.1

Opranu3oBbIBacT IIPOBEJICHUE
aBapUIHO-BOCCTaHOBUTEIIBHBIX U
PEMOHTHBIX paboT Ha 00OpyAOBaHUU
HOACTaHIINHN

Ilepeyennb BONPOCOB /1JI NIPOMEKYTOYHOM aTTeCTAIIUM:

1. Yro nmociyKuio OCHOBOM BOSHMKHOBEHUS TEXHHUKH BBICOKUX Hampspkenuid TBH?

2. Tlouemy st mepenayu >IEKTPUYECKON SHEPrHU Ha OOJBIINE PACCTOSIHUS HCIOIB3YIOT
MIOBBIIIEHHOE HAIPSKEHUE?

3. Kakwue gernipe pa3aena usydaer kypc TBH?

4. Kaxue TpH BHJa U30JIALUHU UCIIONIB3YIOT B BHICOKOBOJIBTHOM 000pyA0BaHUM?

5. Jlaiite omnpeneneHue BHEIMIHEH M BHYTPEHHEH W30JSIUM Ui BBICOKOBOJIBTHOTO
00opyI0BaHUsI.

6. Jyis Kakux menen CIy>KUT TUDIIEKTPUK?

7. Kakoe nose co3naercs Mex1y U30JIMPYEMbIMHU 3JIEKTpOIaMu?

8. UTto 03HAYaeT AIIEKTPUIECKas MPOYHOCTH TUICKTPUKA?

9. UYro o3HavaeT NpOoOMBHOE HAMPSKEHUE TUDJICKTPUKaA?

10. Yto o3HaYaeT MOJTHBIN, HETIOTHBINA ¥ YaCTHYHBIN MPOOOH THUIIeKTpUKa?

11. HazoBute Tpu (GOPMBI JIEKTPUUECKOTO MOJIS.

12. [TpuBeauTe MIpUMEp OTHOPOTHOTO TIOJISL.

13. IIpuBeaute npumep ci1abo HEOAHOPOIHOTO MOJIS.

14. TlpuBeauTte npumep pe3ko HEOAHOPOTHOTO IOJIS.

15. Yro xapakrepusyer kodduuueHt HeogHopoaHoctu Ku anexrpuueckoro noist? Kak 3to
ko3¢ dULMEHT paccuuTaTh?

16. Kak paccuutaTh CpeiHIOI0 HAMPSKEHHOCTh 3JIEKTPUIECKOT0 MO MEXTY JIEKTpoaaMu?

17.01 4yero 3aBUCUT MaKCUMallbHas HAINpPSHKEHHOCTb JJIEKTPUYECKOTO MO MEXIY

3JIEKTpOoIaMu?




Kon
WHIUKaTOpa

NHpukatop A0CTHXKEHUS
KOMIIETEHIIUHN

OneHouHble CpeacTBa

18. 3anummre Gopmyity s BBIYACIEHUS MAKCUMalIbHON HAIPSKEHHOCTH IEKTPHUUYECKOTO
MOJISl KOAKCHAIBHOTO Kabess. Jlaiite pacum(poBKy BBEJCHHBIM 0003HAUYECHUSIM.

19. 3anummre GopMyity A BBIUMCIEHHUS CPEIHEH HANPSDKEHHOCTH 3JIEKTPUYECKOIO IMOJIs
KoakcuanpHOro Kabens. [laiire pacmmdpoBKy BBEZCHHBIM 0003HAUCHHSIM.

20.3anummre  Qopmynay g BbIUMCICHUS — KO3QduiueHt HeoaHopomaHoctd Ku
AJIEKTPUUYECKOTO  TOJSA  KOAKCHAIbHOTO Kabems. JlaliTe pacmm@poBKYy  BBEACHHBIM
0003HAYECHUSIM.

21.Yemy paBHO 3HaueHHE KOd(PUIMEHTa HEOAHOPOAHOCTH KH 3IEKTPHUYECKOro Mmos JUis
OJTHOPOJIHOT0, ¢71a00 HEOJHOPOJHOI0 M PE3KO HEOJHOPOJHOIO MOJIe?

22.HazoBuTe IBE CHCTEMBI JJIEKTPOAOB, CO3JArOIIME >JeKTpudeckoe mone. Jlaiite um
XapaKTEPUCTHKY.

23. JlaiiTe onpeielIicHHEe CHMMETPHYHON CUCTEME JICKTPOJIOB.

24. [laiiTe onpeneneHue HeCUMMETPUYHOM CHUCTEME JIEKTPO/IOB.

25.1Ipu OTCYTCTBMH BHEIIHETO D3JIEKTPUYECKOTO IIOJIs, B KAKOM COCTOSHHHM HaXOJSTCS
JacTHUIEI ra3a?

26. Kak paccuntaTh cpelHIO0 AIUHY A cBOOOAHOTrO mpobera yactuisl raza? HasoBure Tpu
(akTopa, KOTOpBIE OKa3bIBAIOT CYIIECTBEHHOE BIIMSIHHUE HA A.

27. Kaxk BnusieT TaBlIeHUE ra3a Ha CPEAHIOI0 JUIMHY A CBOOOHOTO Mpodera YacTHIlb ra3a?

28. Kak BiusieT TeMIieparypa ra3a Ha Cpe/iHIO0 JJIMHY A ¢cBOOOIHOTO Ipo0era 4acTHIb ra3a?

29. Kakoe cocTosiHue aToMa Ha3bIBAETCs YCTOMYMBEIM, T. €. HOPMAaJIbHBIM?

30. Kakoe cocTosiHue aroMa Ha3bIBaeTCs BO30YKACHHBIM?

IIpumepHOe NpakTHYECKOE 3aJ1aHHE.

MHorocnoifHast U301 COCTOUT U3 ABYX CI0EB PA3IUYHbBIX AUIJIEKTPUUECKUX MaTEpUATIOB.
Matepuan nepBOro ciosi UMEET OTHOCHTEIBHYIO AMAJIEKTPHUUECKYI0 MPOHMUIIAEMOCTh €1 U
YAEIbHYIO MPOBOAUMOCTE Y1. MaTepuana BTOPOro C0sli — COOTBETCTBEHHO €2 U Y2. ToiuHa
MIEPBOrO M BTOPOT'O CJI0s TUAISKTPUKOB d1 1 d2, TUIOMIaIh 3J€KTPOIOB - S.

3ajanue. HauepTuTh OOMH M3 BapHMaHTOB CXEMBbI 3aMELIEHUS JIBYXCIOWHOM M30JSALUUU U
paccuuTaTh ee mnapameTpbl. ONpefeauTh CTENEHb YBIAKHEHUS H30JIALUM, CUUTAas, 4YTO




Kon

NHpukatop A0CTHXKEHUS

OneHouHble CpeacTBa

HWHJHUKATOpa KOMIIETCHITUH
MPUYHUHON €€ HEOTHOPOJHOCTH SIBJISIETCS €€ YBIIa)KHEHUE.
IIpumepHOe MpakTHYECKOE 3aaHKeE:
B cuioBoMm TpancopmaTope MPOUCXOTUT TEIUIOBOE CTApPEHUE €r0 BHYTPEHHEW HW3O0JIAIINN
MO/ IECTBUEM MOBBILLIEHHON TEMIIEPATYPHI.
Wzomsiust TpancopmaTopa paccuuTaHa Ha CPOK CITY>KObI paBHBIA T, , MPU 3HAYCHHUH
BO3JIeHcTBYIOIIEro HanpshkeHus U, pabodeit temneparype 7y, A0MyCTUMOM sl JAHHOTO Kilacca
HarpeBOCTOMKOCTU U30JISILIUU, U TIPH OTCYTCTBUU YACTHYHBIX Pa3PsIOB.
3ananue. [ToctpouTs rpaduk pacyeTHOrO CpoOKa CIYKObI U30JIALUU TTpU Temmepatype Ty,
COOTBETCTBYIOIICH KJIacCy U30JIALIMU, & TAKXKE MPU TEMIIEpaTypax, MPEBHIIIAIOITNX
JI0IycTUMYI0 pabouyto Temneparypy Ha 5; 10; 25 u 50 %.
[1K-5.2 [IpoBoaut MpOPHIaAKTHIECKUE IlepeyeHb BONPOCOB /ISl IPOMEKYTOYHOM ATTECTALMHU:
WCIIBITAaHUSI M OCYILIECTBIISIET aHAIINU3 1. YUro MOXeT MOCHyXUTh MPUYMHOU TEepexoja aroMa W3 HOPMAIbHOTO COCTOSHHUS B
(G YHKIIMOHUPOBAHUS YCTPOUCTB | BO3OYKIEHHOE COCTOsTHUE?

pENENHON 3alUThl 1 aBTOMATUKH

2. Yxaxure BpeMs MpeObIBaHUS aTOMa B BO30YXI€HHOM cocTosiHuH. Korjga aToM n3nydaer
dhoTon?
3. Korna u moyemy 371€KTPOH MOKUIAET aTOM, T.€. CTAHOBHUTCSI CBOOOTHBIM?
Yto o3HAYACT npoyecc uoHU3ayuu amoma?
Yro o3HAYaeT npoyecc pekomounayuu amoma?
Kak paccunrtaTe KO3QGUIUEHT CTENIEHN HOHU3aLUU Ta3a K, ,.
Kakoii ra3 Ha3bIBaeTCs 91ekmpoompuyamenshsvim 1 nouemy?
Kaxkoii ra3 Ha3bIBaeTCA 271eKMPONOIOHCUMENbHBIM U TIOUEMY ?
HazoBuTe 1Ba BUIa MOHU3AINU, U TAWTE UM OMPEICTICHHUS.
lO UTo 03HAYACT 0OBEeMHASI UOHU3AYUS?
11. Yo o3HAUACT nOBEPXHOCMHASL UOHUZAYUA?
12. HazoBwuTe 4eThIpe BUIA 0ObEMHOU UOHUZAYUU?
13. OOBsicHUTE Mpoliecc BOSHUKHOBEHUS YOAPHOU UOHUZAYUU.
14.TloueMy osnekmpoHuHasi yOapuas uonuzayus TPeoOdNamacT HaA UOHHOU YOApHOU

©CooN A
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uonuzayuet?

15. 3anummre ycnosue (hopMyiy) BOSHUKHOBEHHS 91eKMPOHHOU YOAPHOU UOHUZAYUU.

16. OnummTe ci1oBa, 9YTO MPOUCXOAUT HA pHC. 1.3,a.

17. OGbsicHUTE MpoliecC BOSHUKHOBEHUS CHLYNEHYAMOU UOHUSAYUU.

18. 3anummre ycnosue (popMyiy) BOSHUKHOBEHUSI CIYREHUAMOU UOHUZAYUU.

19. OnmmuTe caoBa, 9TO MPOUCXOAUT Ha puc. 1.3,0.

20. O0BsicHUTE TpoLIeCC BOBHUKHOBEHUS (homouonuzayuu.

21. 3anumure ycioBue ((hopMyiy) BOSHUKHOBEHHS ()OMOUOHUAYUU.

22. OnumuTe cioBa, YTO MPOUCXOIUT Ha puc. 1.3,B.

23. O0BAcHUTE MPOIIECC BOSHUKHOBEHUS MEPMOUOHUZAYUU.

24. Tlepeuncnure TpH CrIocoOa BO3HUKHOBEHUS MepMOUOHUZAYUU.

25. O0BscHUTE MPOIIECC BOSHUKHOBEHUS HOBEPXHOCMHOU UOHHOU UOHUZAYULL.

26. 3anummure yciaoBue (HopMyiy) BOSHUKHOBEHUS HO8EPXHOCMHOU UOHHOU UOHUZAYUU.

27. O0BSCHUTE MPOIIECC BOSHUKHOBEHUS 10BEPXHOCMHOU UOHU3AYUU KBAHMOM C8emd.

28. 3anummure ycinoBue ((HopMyny) BO3ZHUKHOBEHUS NOBEPXHOCMHOU UOHUZAYUU KEAHMOM
ceema.

29. O0bsCcHUTE MPOLECC BOSHUKHOBEHUS MEPMOINEKMPOHHOU IMUCCUU.

30. O0BsICHUTE MPOLIECC BOZHUKHOBEHUS ABMOINEKMPOHHOU UNU XON00HOU dmuccuu. 1Ipn
KaKOM 3HAU€HHUH AJIEKTPHUECKOTO TOJISI OHA BO3MOKHA?

IIpumepHOe npakTHUYeCKOe 3a/1aHNE:

3aganue. BuiOpath THI u30msTOpa. HauepTHTh 3CKM3 KOHCTPYKIMH BBIOPAHHOTO THUIA
M30JI5TOpa W TPUBECTH YHUCIIOBbIE 3HAYEHHUS] €0 OCHOBHBIX XapakKTepucTHK. OmnpenenuThb
HE00X0/IMMOE KOJIMYECTBO U30JIATOPOB B TUPJISHIE.

Metoauueckue ykazaHus. DJIeKTpuiecKasi IPOYHOCTh U30JSTOPOB 3aBUCUT OT COCTOSTHUS MX
MIOBEPXHOCTHU U OT BUJA BO3JEHCTBYIONIEro HanpshkeHUsl. [IockoabKy MOBEpXHOCTH U30JITOPOB
3arpsI3HAIOTCA M YBIAXHSIIOTCS HEPAaBHOMEPHO, TO HAIIPSHKEHHE MEPEKPBITHS POTOPLIHOHATBHO
HE TeoMeTpUYecKoi, a 3((HEeKTUBHON JUIMHE MYTH YTEUKH, KOTOpas COCTOUT M3 TUPISHI U
KOJIOHOK, COCTOSIIIMX U3 N H30JSTOPOB.
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IIpumMepHOe NpakTHUYECKOE 3aJaHNe:

JlnHa 0IHOKUIILHOTO MACJIOHAIOJIHEHHOTO Kabess ¢ 3a3eMJICHHON CBUHIIOBOM 000JIOUKON
paBHa [, paguyc TOKOBEAYIICH )KWIBI T U paanyc o0onouku R. M3omsnus kabemnst umeer
TURIIEKTPUUECKYIO IPOHUIIAEMOCTh paBHYIO &,. Kabenb paccuntan Ha paboyee HanpspkeHue U.

3ananue. Paccuntath eMKOCTh Ka0est U ONpPEeAesIuTh XapaKkTep U3MEHEHUsI HallPsSHKEHHOCTH
ANEKTPUYECKOTO TOJIS Y TOBEPXHOCTH TOKOBEAYIIEH JKUIIbI TIPU YBEITUUCHUHU €€ pajinyca oT I' 10
R. IToctpouts 3aBucumocts E = f(ry).

B tpexdasHoii cucteme ¢ M30IMPOBAHHON HEUTPANIbIO MPOU3OIILIO KOPOTKOE 3aMbIKaAHHE
OJTHOM (pa3wl HA 3eMITIO0. VI3BECTHO HOMUHAIILHOE HAIpshKeHHUE ceTH Uy, CeYeHHne TPOBOAOB S
(TIpOBOJ KPYTIIOTO CEYEHHs), CPEAHSS BBICOTA [TOIBECA TIPOBOJIOB HAJl 3eMJIe h W JJTHMHA TUHUN
anekTponepenay [.

3ananue. TpeOyeTcst onpeneauTb BEIUYUHY TOKa 0HO(Aa3HOI0 KOPOTKOTO 3aMbIKaHHs Ha
3eMJTI0 U BEeIMUMHY UHIYKTUBHOCTHU AyTroracsiiel KaTyIiKH, BRIOMpaeMoi U3 yCIOBUs
uJealbHON KOMIIEHCAlUU TOKA 3aMbIKaHUSI Ha 3€MITIO.

I1K-5.3

CocraBisieT cXeMbl 3aMelleHus Ha
00CITyKUBAaEMOM 000pyAOBaHUH,
paccuMThIBaeT IMapaMeTpbl pexuMa
KOPOTKOI'O 3aMbIKaHHS Ha
obopymoBanuu  PY wu  JIOII,
pacCUMTHIBACT U BEIOWPAET YCTABKU U
XapaKTEpUCTHKHU yCTporcTB P3A

IlepeyeHb BOMPOCOB /1JIS IPOMEKYTOYHOM ATTECTAIIUM:

1. OnwumwuTe coBa Mpolecc «IaBUHA AIEKTPOHOBY, TJI€ U KOT/1a OH BOZHUKAET?

2. JlaiiTe onpenenenne kKodhHUIUEHTY yAAPHONU HOHHU3AIIH 0.

3. HO‘ICMY MOCJIC MPOXOKIACHUSA JIAaBUHBI JJICKTPOHOB B ra3€ OCTAIOTCA ITOJOXKWUTCIBHBIC
HUOHBI?

4. JlaiiTe CIIOBECHOE OMHMCAHUE, YTO TIPOUCXOIUT Ha puc. 1.5.

5. Tlouemy pe3ynpTUpYIOIIAs HAMPSHKEHHOCTh HAa pUC. 1.5 UMEET TaKyto 3aBUCUMOCTh?

6. JlaiiTe cmoBeCHOE ONMMCaHWE, YTO MPOUCXOIUT Ha pucC. 1.6.

7. Kakoit pa3psini B Ta3oBOM NPOMEXKYTKE IOCIE MPOXOXKIEHUS JaBUHHOTO Ipoliecca
HAa3bIBACTCA HECAMOCTOSATCIIbHBIM pa3p$1)10M?

8. Kakoii pa3psim B ra3oBOM NPOMEXKYTKE IOCIE MPOXOXKIEHUS JaBUHHOTO Ipoliecca
HAa3bIBACTCA CaMOCTOATCIbHBIM pa3p$u10M?

9. Vkaxwurte yClIOBHE, KOTJa HECAMOCTOSITEIbHBIN pa3psii MOXKET CTaTh CaMOCTOSTEIhHBIM
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pazpsaom?

6. VYkaxure yclIoBUE, KOTJIa CAMOCMOAMENbHbLU Pa3psao MOXKET CTaTh HeCamMoCmOAmMenbHbIM
paspsaoom?

10. YxaxuTe /1Ba yCIOBHUS BO3OOHOBJICHUS JJABUHHOTO MPOIIECCa B TA30BOM IIPOMEKYTKE IIPU
CaMOCTOSITENIbHOU (hopMe ero paspsja.

11.Tlouemy Ha puc. 1.7 ABe MeIKHUE JaBUHBI INPUTATHBAIOTCS K LEHTPAIbHON KPYIHOM
naBuHe?

12. O6bsicHUTE TPUYMHY BOSHUKHOBEHHUS ABYX MEJKHX JIABUH HA puc. 1.7.

13. O6bsacHuTE mpouecc oOpa3oBaHMs KaTOAHOTO crpumepa. UTo 3TO Takoe, W Kak OH
nposBisieTcs?

14. Ha3oBuTe KpUTHYECKOE YUCIIO JIEKTPOHOB B JIABUHE Np, IPU KOTOPOM JIABUHHBIN pa3psij
MIEPEXO/IUT B CTPUMEPHBIN pa3psl. OObACHUTE 3TOT MpolLIECC.

15. Yrto 03HayaeT KPUTUUECKOE PACCTOSHUE Xxp, IPH KOTOPOM JIABUHHBIN pa3psisi MepexouT B
CTpUMepHBIN pa3ps. OOBICHUTE 3TOT MpolLIEcC.

16.Kak BiuseT paccTOsSHHE MEXIYy >JEKTpOJaMH Ha MEepexoj JIABUHHOTO paspsjia B
CTpUMEpHBIN pa3ps. OOBICHUTE 3TOT MpoILIECC.

17. 3aBucuMocTh MEXIy KaKMMHU (U3NYECKMMU BEJIWYMHAMHU JUISL  OJHOPOJHOTO
9JIEKTPUUECKOTO T0JIsl ycTaHaBiuBaeT 3akoH [lamena? [Ipusenure rpagpuyeckoe oTrodpaxeHue
3akoHa [lamena s Bo3tyxa.

18. Ucnonb3ysa ¢usnyeckue NpeicTaBieHUs i NpaBoil BeTBM Ha puc. 1.8 OOBACHUTSH,
moyeMy mpu S = CONSt u yBenwueHWH AaBieHHs P, 4TOOBI OCYHIECTBUTH DIIEKTPUUYECCKHIA
po6oii ra30BOro NpPOMeXyTKa HE0OX0IUMO YBETHUUTh HaNpsbkeHHH po6ost TUnp?

19. crionb3yst pu3udeckue MpeACTaBICHUS IS MPaBOW BETBH Ha pHC. 1.8 OOBICHUTS,
nouemy npu S = COnst u yMeHbIlIeHUH JaBieHus | P, mpo6oii ra30BOro mpomMexyTka HacTyIaeT
MpHU MEHbBIIIEM 3HAYCHUN HanpspKeHUH 1mpodos | Unp?

20. Ucnonb3ys pu3ndeckue npeacTaBiIeHus Uis JIEBOM BeTBH Ha pHc. 1.8 00bACHUTD, TOYEMY
npu S = const u yBenuyeHun namieHus TP, snexTpudeckuid mpoOoi Ta30BOr0 MPOMEKYTKa
HAacTyHaeT Mpu MeHbIIeM HanpshkeHuu npooost | Urp?

21. Ucnonp3yst hu3ndecKkue mpeIcTaBICHUs IS JIEBOW BETBH Ha pHC. 1.8 00BICHUTH, TOYEMY
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npu S = CONst U ymeHblIeHUU AaBieHUs |P, 4ToObl OCYIIECTBUTH 3JIEKTPUYECKUN MpoOoi
ra30BOTO MPOMEXKYTKA HEOOXOIMMO YBEIHYUTH HANpshKeHuu mpooost TUrnp?

22.Ucnonw3ys (usnueckue npencTaBieHHs [Uis MpaBod BeTBU Ha puc. 1.8 OOBSICHUTH,
nouemy nipu P = const u yBennueHun paccTostHUM 1S, 4TOOBI OCYIIECTBUTH JIEKTPUUYCCKHIA
po0oii ra30BOro MPOMEXKYTKA HEOOXOAUMO YBETUUHUTh HANPsKeHUU mpo6os TUmnp?

23. Vcionb3yst (U3NYECKUe TPEICTABICHUS IS MPABOW BETBH HAa pHUC. 1.8 OOBICHUTS,
nouyemy npu P = const u yMeHbIIeHUH aBieHus |S, MpoOoii Ta30BOro MpoMeKyTKa HacTyaeT
[IpHU MEHBIIIEM 3HAYCHUN HanpspKeHuH npodos | Unp?

24. Ucnonb3yst pu3ndeckue npeicTaBiIeHus Uis JIEBOM BeTBH Ha puc. 1.8 00bsACHUTD, HOYEMY
npu P = const u yBennuenun naBieHus 1S, dIEKTpUYECKHA MPOOOH Ta30BOr0 MPOMEKYTKA
HACTYIaeT MpU MEHBIIeM HarpsbkeHuu npodos | Unp?

25. Vicionb3ys pu3ndeckue npeCcTaBICHUS IS JIEBOM BETBH Ha puC. 1.8 00BICHUTD, TOYeMy
npu P = const u ymeHbLIeHUH AaBIeHUS |S, 4TOOBI OCYIECTBUTH 3JIEKTPHUECKUI MpoOoi
ra30BOTO NMPOMEXKYTKA HEOOXOIMMO YBEIHYUTh HANpsiKeHUU pooost TUrp?

26. O0bsCHUTE, YTO MPOMCXOAMUT C HampspKeHUH MpoOost Urnp ra3oBOro MmpoMexyTKa MpHU
YBEJIMUEHUU TEMIIepaTyphl ra3a?

27. O0bsCHUTE, YTO MPOMCXOAMUT C HampspKeHUH MpoOost Unp ra3oBOro MmMpoMexyTKa MpH
YMEHBIIEHUU TeMIepaTyphl raza?

28.Ha ocnoBanmm 3akoHa [lamena ykaxuTe naBa croco0a TOBBIIIEHUS TPOOUBHOTO
HanpsHKEHUs T'a30B.

29. [lepeunicnutTe Ta3bl, Y KOTOPBHIX DJIEKTPUYECKas MPOYHOCTh HIDKE, YeM Yy BO3IyXa.
VYKaxure BO CKOJIBKO pas.

30. [lepeuncnure Ta3pl, y KOTOPBIX JJIEKTpUYECKass MPOYHOCTH BBIINIE, Ye€M Y BO3IyXa.
VYKaxure BO CKOJIBKO pas.

IIpumepHOe NpakTHYeCKOE 3a1aHHE:

B tpexdasznoil cucreMe ¢ M30IMPOBAHHONW HEUTPANbIO MPOU3OLLIO KOPOTKOE 3aMbIKaHUE
oJHOH (a3bl Ha 3emiIt0. M3BeCTHO HOMUHANIBbHOE HamnpsbkeHue cetu Uy, ceueHue mpoBoJIoB S
(IpOBOJ KPYTJIOTO CEYEHHUsI), CPEAHSS BBICOTA T0JIBECA IPOBOJOB HAJI 3eMJIel h U JUTMHA JTUHUU
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anekTponepenay L.

3anmanue. TpeOyercs ompeAeauTh BEIUYUHY TOKA OJHO(PA3HOTO KOPOTKOTO 3aMBbIKAHUS Ha
3eMJIF0 M BEIMYMHY HHIYKTHBHOCTU JIyTOTacsIed KaTyIIKH, BBIOMpAacMON U3 YCIIOBUS
WJCATbHON KOMITCHCAIIUU TOKA 3aMBIKAHHSI Ha 3eMITIO.

[IpuMepHOe NpaKkTHYECKOeE 3a/1aHHe:

MHorocnoitHast U301 COCTOUT U3 ABYX CIOEB PA3IUYHbBIX AUIJICKTPUUECKUX MATEPUATIOB.
Martepuan mepBOro ciosi UMEET OTHOCHTEIBHYIO AMAIEKTPHUYECKYI0 MPOHHUIIAEMOCTh €1 U
yIIENbHYIO MPOBOJUMOCTH 1. MaTepuai BTOPOTO CJIOSi — COOTBETCTBEHHO €2 W 2. ToimIuHa
MIEPBOTO M BTOPOT'O CJI0S TUAICKTPUKOB d1 1 d2, TUIOMIA1h 3JEKTPOIOB - S.
3amanuwe. HayepTuTh OIMH W3 BapHaHTOB CXEMBI 3aMEIICHHs IBYXCIOWHON HW3OJISAUN U
paccuutaTh ee mapameTpbl. ONpenenuTh CTENeHb YBIAKHEHUS W30JALUU, CUUTAsA, 4YTO
MPUYNHON €€ HEOTHOPOIHOCTH SIBJISIETCS €€ YBIIA)KHEHHE.




0) Ilopsimok mpoBeJAeHUs] MPOMEKYTOYHOH ATTECTALMHU, NMOKA3ATEJIM M KPUTEPUU
OlLleHUBAHUS:

[lonroroBka K NPOMEXKYTOYHOM aTTecTalMy MO JUCHUIUIMHE 3aKIIoyaeTcsl B
CaMOCTOSITENIbHOW JIETaIbHON MPOPaOOTKE JIEKIIMOHHOTO MaTepHaja U MaTepuaia, BBIHECEHHOTO
HAa CaMOCTOSITEIbHOE HW3Y4YEHHE C  HCIOJb30BAaHUEM PEKOMEHJIYeMOH OCHOBHOH U
JIOTIOJTHUTENILHON JuTepaTypbl. PekoMeHayeTcss MpOM3BOAUTH MOATOTOBKY CHCTEMATUYECKH,
UCIIOJIB3YS BCE BPEMs, IPElyCMOTPEHHOE YYEOHBIM IIIAHOM JIJIsl CAMOCTOSATEIbHOU PaboThlI.

IMoka3aTe/in ¥ KPUTEPUHU OLIEHUBAHUS IK3aMeHA:

— Ha OLEHKY «OTJMYHO» (5 6ayioB) — 00yYaromuiicss TEMOHCTPUPYET BBHICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe U TIIyOOKOe 3HaHHE
y4eOHOro Marepuajia, CBOOOJHO BBIMOJHSET MPAKTUUYECKHE 3aJlaHusi, CBOOOJHO OMepupyeT
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYAIMsIX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OIICHKY «Xopomoy» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUA YPOBEHBb
c(OPMHPOBAHHOCTH KOMIIETCHIIMH: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOIYCKaIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPYTHEHHUS [IPH aHAJTUTUYECKUX ONEpallUsX, IEPeHOoce
3HaHUH U yMEHUI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIHH.

— Ha OICHKY «YAOBJIETBOpUTEJbLHO» (3 Oamia) — oOydaroumuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIUH: B XOZAE KOHTPOJIHBIX MEPOIPHITHI
JOTYCKAIOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTACIbHBIX 3HAHUM, YMEHUH, HAaBBIKOB,
00yJaromuicsl UCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHs TPH OINEPUPOBAHUHM 3HAHUAMH U
YMEHHSIMHU MPU UX MIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLIEHKY «HeY/10BJIETBOPUTEJIbHO» (2 Oaiia) — 00ydaroluiicss 1IeMOHCTPUPYET 3HAHUS
He Ooznee 20% TeOpeTHMUECKOTO MaTepuana, JOMYyCKaeT CYIIECTBEHHbIC OIIMOKHU, HE MOKET
M0Ka3aTh MHTEJUICKTYaJbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1a4.

— Ha OILICHKY «HeyI0BJIeTBOPUTeJbHO» (1 Oayn) — oOydaromuiics HE MOMKET MOKa3aTh
3HaHUSI HAa YpPOBHE BOCIPOM3BEICHHS W OOBSCHEHHS WHQPOpPMAIMU, HE MOXKET I0Ka3aTh
UHTEJUIEKTyaJIbHblE HABBIKU PEIIEHUS MPOCTHIX 3aau.



MNMPUJIOXKEHHUE 3
(o0s3aTeNBHOR)

MeToauuecKue YKa3aHus AJd CTYACHTOB
MeToauuecKue YKa3aHUSA K BBINIOJIHCHUIO IPAKTHYECKOI'0 3aIaHUA Nel

JIBYXCIIOWHYIO M30JISIIIAI0 MOYKHO TIPEACTABUTh B BHUJIE CIICHYIOIICH CXEMbl 3aMCIICHHS,
MoKa3aHHOM Ha puc. 1.

$ AC

Puc. 1. Cxema 3aMenieHust ABYXCIONHOMN N30SI

ConpoTtuBieHue yTeuku R xapakTepu3yeT NpOBOJMMOCTD JABYXCIOHHOIO TUAJIEKTPUKA B
YCTaHOBUBIIEMCS pexuMe. ['eomerpudeckas eMKOCTb C, ONpENENseTcs TOJIbKO pasMEpaMu U
JTURJIEKTPUYECKUMH TTPOHUIIAEMOCTSIMU CJIOEB U B HEM HE YUUTHIBAECTCS BIMSHHUE MPOIIECCOB
IPOBOJUMOCTH. DTH MMapaMeTpbl MOTYT ObITh ONPEETICHBI CIEIYIOIINUM 00pazoM:

R: R1+R2,

(1.2)
_ C1°C
LA

3necb Ry u R, - aktuBHbIe compotuBieHus, Om, a C; u C, - €eMKOCTH JIBYX CJIOCB
usossiiyu, O, onpenenseMsle Mo GopMyIaMm:

dq d;
Rl = ’ 2 = ’
Y1'S 2
(1.2)
S S
Co=¢€6— , =g &—
1 0 1 dy ’ 2 0 2 dy '

Trac dl, d2 - TOJIOWHA IIE€PBOrO M BTOPOI'O CJIOCB OUDJICKTPUKA, M; Vi1, V2 — YACIbHaid
MMpOBOAUMOCTL CJIOCB, CM/M; S - mionmazab AU3JICKTPUKOB, MZ; &1, €& — OTHOCHUTCIIBHBLIC
JUDJICKTPUICCKUE TTPOHUIACMOCTH CJIOCB, (D/M; Eg —AUDJICKTPHYCCKAA IOCTOsSIHHAs, paBHas
8,85-102d/m.

ZIBa OCTAJIBHBIX IMapaMeTpa CXEMBbI 3aMCHICHUA OTpaXXaroT IMPOLECCHI peHaKcaHHOHHOﬁ
noJrsipu3anuu, uX MOKHO ONPCACIINTD UCXOAS U3 CIICAYOIINX BBIpa)KeHHfII

_ R1"Rp:(R1+R3) (C1+C)?
(R1:C1—R2°C2)?

(1.3
(Ry:C1—R; C3)?
AC = —"———=—,
(R1+R2)2(C1+C2)



[Tocne HaxoXIE€HMS TApAaMETPOB CXEMBI 3aMEIIECHUs, HEOOXOIMMO PACCUUTATh 3HAUCHUS
€MKOCTH M30JSIMK )1 1BYX 9acToT 2 u 50 I'u. Ilpu npunoxeHuu K ABYXCIOHHOMY TUAIEKTPUKY
IIEPEMEHHOI0 HAINpPSDKEHUS! €MKOCTh HEOJHOPOAHOIO JUAJIEKTPUKA 3aBUCUT OT 4YacTOTBI
IPUIOKEHHOTO HANPSDKEHHUs, COTIACHO cieyromei Gpopmyie:

C(w) = Cp + AC—— (1.4)

1+w2T2 "’

re @ - Kpyropas 4acToTa MPHWJIOXKEHHOro Hampsbkenus, pag/c (w = 2nf);, T -
IIOCTOSTHHAsI BpPEMEHH, pPaBHAs

T =1-AC. (1.5)

KoHTposib cTeneHu yBIaKHEHHUS MPOU3BOJUTCS MYyTEM HU3MEPEHUS] €MKOCTH H3OJIAIUU
IIPU Pa3IUYHBIX YaCTOTaX. EMKOCTh H30JIALIMU C POCTOM YacTOThI U3MEHSIETCS TEM CUIIbHEE, YeM
OoJbIIIe CTENEHb HEOJHOPOJHOCTH H3OJIALMHU, TO €CTh YeM OOJbIIe TOJIIMHA YBIAKHEHHOTO
cnost. [Ipu oTcyTcTBUM yBiIakHEHUs (OJHOPOIHAS U30JISALINS) EMKOCTh OT YaCTOTHI HE 3aBHCHT.

Ha npakTtuke nasi KOHTPOJISA CTETICHH YBJIAKHEHHS U3OJSIUU MPOU3BOIAT M3MEPECHUS
eMKOCTH TpH AByX yactorax 2 u 50 'l mpu moctosHHOI Temmneparype. Ha ocHoBe ombiTa
YCTaHOBJICHO, YTO CTENEHb YBIAKHEHUS M3OJISIIIUN CUATACTCSA JOMYCTUMOM, €CJIM BBHITOTHICTCS
yCIIOBUE:!

C,/Cs0 < 1,3.

MeTtoauyeckue yKa3aHusi K BbINOJHEHUIO IPAKTHYECKOro 3agaHusi Ne2

TeMnbl TEMJIOBOIO CTApEeHHMs BHYTPEHHEW W30JBALUU ONPENCIAIOTCS CKOPOCTIMU
XUMHYECKHUX peaklnii, 3aBUCSIIIUMHU OT TemrepaTypbl. OOBIUHO MOJIaratoT, YTO CPOK CIY>KOBI IpU
TEIJIOBOM CTapeHUH OOpaTHO NPOMOPLUOHATIEH CKOPOCTH XMMHUYECKMX peakuuid. Tornaa
OTHOIIEHHE CPOKOB CIY>KObl M30JSIIMM T; U T, HpU pa3HbIX Temneparypax T; u T, Oyzer
BBIpa)KaThCsl COTIacHO (popmyiie:

T1-Ty

T

2 =2 (2.1)
T1

rac AT — MOBBIICHUEC TEMIICPATYPhI, BbI3BIBAIOMICC COKpAIICHUC CpOKa CJ'Iy>K6I>I

M30JISILIMU [TPH TETIJIOBOM CTapeHuu B 2 pasa.

B cpeanem nns M301A0UM, HANpUMeEp, TATOBBIX JJIEKTPOABUIaTENIEd M CHIJIOBBIX
tpancopmaropoB AT cocrasiset 10 °C, mosTomy ypaBHeHue (2.1) Ha3bIBalOT MPAaBUIIOM JECATU
rpagycoB (Wiu npaBuiIoM MOHT3UHIEpa).

Yacro ais M30ISIUM CHIOBBIX TpaHchonpmaTopoB mpuauMaror AT = 8°C, a ecnm
U30IISIUS TpaHCc(hOpMaTOpPOB CHIIBHO M3HOMIeHA, TpuHUMaoT AT = 6 °C.

[To BennuumHe nomycTUMON paboueil TemmepaTypbl BCe H3OJSILMOHHBIE MaTepUaIbl
JIeISATCs Ha 7 KIIaCCOB HarpeBOCTOMKOCTH, MTPUBEICHHBIE B Ta0M. 3.

Tabnuua 3
Kitacc Y A E B F H C
Haubonpmas
pabouaz 90 105 120 130 155 180 BB
TeMIEparypa 180
Ty, °C

MeToanuyeckue yKa3aHusl K BbINOJHEHUIO IPAKTHYECKOro 3aganus Ne3

SHQKTpI/I‘ICCKaﬂ MPOYHOCTH H3O0JIATOPOB 3aBUCUT OT COCTOSAHUSA HUX IMOBCPXHOCTHU U OT
BUJa BO3JeHCTBYyIONIero HampsikeHus. [10CKoIbKy MOBEpXHOCTH H30JIATOPOB 3arpsA3HSIOTCS U
YBIQXHAIOTCA HEPAaBHOMEPHO, TO HAIPSIKCHUE IIEPEKPBITAS  IPONOPLUOHAILHO  HE




reoMeTpuuecKo, a 3(h(HeKTUBHON JUITMHE YT YTEUKU, KOTOPasi COCTOUT U3 TUPJISH] U KOJIOHOK,
COCTOSIIIIMX U3 N U30JITOPOB paBHA!

_ LlyT

Loy === (3.1)

rae Ly, —reomeTpuyeckas IIMHA YTEYKH OJIHOTO U30JIATOPA, BXOJAIIETO B COCTAB
THPJISTH/IBI WIIM KOJIOHKH, CM; K — monpaBo4HbIi KO3 PHUIMEHT, Ha3bIBaeMblil KO3 duireHTom
dop™MBeI U30IATOPA.

KoadduueHT K MOXKHO MPUOTHKEHHO OLIEHUTD [0 SMITUPUICSCKUM (POPMYIIaM:

- U151 ©30JIATOPOB CTEPIKHEBOTO THIIA

k=035-(1-22) (3.2)
- JI1 U30JEATOPOB TApECIbYaTOoIro TUIIA:
k=1+05-(2x-1), (3.3)

rae H — mmHa tena u3onsitopa cTepKHEBOro Tuma, D — quamerp Tapesku u3oisiTopa
Tapenp4YaToro TUIMa.
OTtcro/1a YUCI0 U30JIATOPOB B TUPJISIHAC MOXKET OBITh HAMICHO U3 YCIOBHS:

U
n=Aa,- —’2“;““
3

1 (3'4)
re U yaxe — MAKCHMAIIBHOE JIMHEHHOE pabodee HaIpsHKEHUE DIIEKTPUIECKON CHCTEMBI,

yKazaHHoe B Tabu. 5, A, — yzaenbHas 3¢¢exTUBHas JUIMHA IyTH YTE€UYKH, BbIOMpaemas IO

HOPMHUPOBAHHOMY 3HAQUEHHIO COTJIACHO CTETICHM 3arpsI3HEHHOCTH aTMoc(epsl 1o Tadur. 6.

Tab6muma 5
Ugyom, KB 3|6 |10 20| 35 |110]150|220|330|500| 750 | 1150
Uy yaco KB 35169 110,5] 23 1405|125 | 172|252 | 363 | 525 | 787,5 | 1200
Tabauma 6
Crremenn A,, cM/kB (He meHee)
Jlns Bo3aymHbix JIOIT npu Jns o6opynosanus PY npu
3arpsiI3HEHHOCTH
aTMochephl HOMMHAJIbHOM HaIlpsDKEHUH, KB HOMMHAJIbHOM HaIpsbKeHuH, KB
6...35 110...750 6...35 110...750
I 1,7 13 1,7 15
1 19 1,9 1,7 1,5
I 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
Wil 4,5 4,0 45 4,0

B cBs3u ¢ BO3MOXXHOCTBIO TOBPEXKICHUS M30JSTOPOB IPH AKCIUTyaTallMd 4YUCIO N
U30JIATOPOB JOJDKHO OBITh yBenuueHo: st uHui 110-220 kB - va oqun, ans muamii 330-500 kB
— Ha JiBa U30JIATOpA.

MeToanuyeckue yKa3aHusl K BbINOJHEHHUIO IPAKTHYeCKOro 3aganus Ne4
EMKOCTh IMITUHAPUYIECKOTO KOHJEHCATOpa ONpeensercs mo Gpopmyre:



C = so-sr-gn-l (4.1)

In—
-

rae R - paanyc 000049k, CM; T - PaJyC TOKOBEIYIEH KUIIbL, ¢M; | - niuuHa Kabens,
M; &, - OTHOCHTEIIbHAS JUAIEKTPUUYECKYIO IPOHUIIAEMOCTh H30/I41uK Kabens; &, = 8,85 - 10712
- IM3JICKTPUUECcKas IPOHUIIAEMOCTh Bakyyma ®/m.

HarnpspkeHHOCTB 37I€KTPUYECKOT0 MOl HA HACTOSIHAU Ty OT IMTOBEPXHOCTH TOKOBEIYIIEH

JKWJIBI PACCUUTHIBACTCS 110 OopMyIIe:

E, =—2— (4.2)

2,3-rx-lg§

MeToanuyeckue yKa3aHusl K BbINOJHEHHIO IPAKTHYECKOro 3aganus NeS

B cnyuae HapymieHUsS H30IS1UM MEXAy (azoil u 3eMieil B CeTH C W30JIMPOBAHHOU
HEUTpasblo MPOUCXOAUT 3aMbIKAHHE Ha 3€MITI0, COMTPOBOK/IAOIIEECS U3MEHEHUEM HaMpsHKEHUS
Ha (a3ax u HelTpanu. CucremMa mpu 3TOM MOXKET MPOJI0JKATh pad0TaTh, TAaK KaK TOK 3aMBIKAHUS
Ha 3€MJIIO B TaKOW CHCTEME HEBEIUK U PABEH:

rae Cy — eMKOCTh (pa3bl JIMHUK HA €IUHUILY JUTHHBI IT0 OTHOIICHUIO K 3emiie, D/m.
EMKOCTB BO3JIyIITHBIX JIMHUI ONpeAeNnseTcs 1o GopmyIe:

Cop =—=n> (5.2)

rie r — paguyc npoBoja, cM; h - cpeinss BRICOTa OABECA IPOBOIOB Hal 3eMJIel, cM; | —
JUTMHA JIMHUH, M;, &) = 8,85 - 10712 - JTURIIEKTpUYEcKasi IPOHUIIAEMOCTh Bakyyma, O/M.

[opsitasi B MecTe 3aMbIKaHUs Jyra MOXKET TMEPEeKUHYTHhCS Ha COCEIHUE MPOBOAA M
nepeTu B Mex(a3zHoe KOPOTKOE 3aMbIKAHUE, MPU KOTOPOM TOKH 3HAUUTENHHO IMPEBBIIIAIOT
paboure 3HAYEHHUS, © MOTYT MPHUBECTH K MPOOOI0 OCIabJICHHOW HW3OJSAIMU B JIIOOOM MecCTe
CHCTEMBI.

Hns ramenuss ayru ogHO(GA3HOTO 3aMBIKAHUS Ha 3€MJII0 Yallleé BCETO IMPUMEHSIETCS
Jqyroracsiiasi KaTyIika, KOTOPYIO BKIIIOUAIOT MEXIY HEUTpanbHOM TOUKOW TpaHchopMmaTopa U
3emuieit (puc. 4).

WHAyKTUBHOCTh  Jyroracsiiieil KaTyImIKHu BbIOMpaeTcss U3 YCJIOBHUS pPE30HaHca

HaIPSKEHUN:
1

wl = ——



