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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u ogo0peHa s peanusaruu B 2025 - 2026
y4eOHOM ToJly Ha 3aceJaHuu Kapeaphbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUSTUHN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceaHuu Kadeapbl DICKTPOCHAOKEHHS TPOMBIIIUICHHBIX MTPEIIPUSTHIA

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peaymsanuu B 2027 - 2028
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS IPOMBIIIUICHHBIX MTPEIIPUSTHI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2028 - 2029
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KCHHS TPOMBIIIICHHBIX MPEAPUSTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa

Pabouas mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2029 - 2030
y4eOHOM roJly Ha 3acefaHuM Kadeapbl DIEeKTPOCHA0KEHUS TPOMBIIIJICHHBIX MPEATNPUATUI

[Iporokom ot 20 . Ne
3aB. kadenpoii A.B. Bapranosa




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Henpro mnpenomaBaHusi NUCUMIUIMHBI «TE€XHUKA BBICOKUX HAINPSHKEHUN» SIBISETCS
W3y4eHHWE TIPOIECCOB B  HU3OJAIUU  DJICKTPOYCTAHOBOK TIPH  BO3JICHCTBHHM  BBICOKHX
HaIpPSKEHHOCTEH JJIEKTPUUECKUX TOJIEH, HCCIEIOBAHUE 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 00pa3oBaTe1bHOI POrpaMMbl

JucuumnuHa «TeXHuKa BBICOKMX HANpSOKEHW» BXOAMT B 4YacTh Y4YeOHOTo IUIaHa,
dbopMupyeMyr0 y4acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.

Jigs  u3ydyeHus  AUCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (yMEHHMs,  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

[Tpon3BoicTBEHHAS-TIPEIUILIOMHAS TIPAKTHKA

3 Komnerenuun odyuaromierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/ibTaTbl 00y4YeHUst

B pesynbraTe OCBOEHMS AUCHUIUIMHBI (MOIyJsl) «TeXHUKAa BBICOKHUX HampsKEHUI»
oOyyaronuiics 10HKeH 00J1a1aTh CICYIOITUMU KOMIIETEHITUSIMU:

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

IIK-5 Cnoco0OeH olieHuBaTh HOPMAallbHbBIE, YTSDKEIEHHbIE M IOCIeaBapUMHbBIE PEXUMBI U
JMKBUAMPOBATh ABAPUHHBIE PEKUMBI pabOThl 00BEKTOB MPO(ECCHOHATBHOMN AESATEIbHOCTH

I1K-5.1 OpraHu3oBbIBaeT  MHpPOBEJIEHUE aBapUHO-BOCCTAHOBUTENIBHBIX U
PEMOHTHBIX PA0OT Ha 000PYIOBAHUH ITOICTAHIIHMI

[1K-5.2 [IpoBoguT mnpOoQUIAKTUUECKWE HCHBITAHUA U OCYLIECTBIISET aHaIM3
(GYHKIIMOHMPOBAHUS YCTPOUCTB PEJICHHON 3aIIUTHI M aBTOMATHKH

I1K-5.3 CocraBisieT cXeMbl 3aMelIeHUss Ha O00CIyXHBaeMOM OOOpY/JOBaHUH,

pacCUMTBIBACT  IMApaMETpbl  peXUMa  KOPOTKOIO  3aMBIKaHMS  Ha
obopynoanuun PY u JIOII, paccuuThiBaeT M BBIOMpPAET YCTaBKU H
XapaKTEePUCTUKHU ycTpouicTB P3A




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)
OO01mast TpyI0eMKOCTh TUCIUIUIMHEI COCTaBsAeT 3 3aueTHhIX equnul] 108 akan. 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 nmpakTudeckoit moaroroBku — 0 akaj. gac;
— MOJTOTOBKA K dK3aMeHy — 8,7 akaJ. yac.

®dopma arTecTaluy — SK3aMEH.

AynutopHas 3 s
KOHTaKTHast paboTa E = dopMa TeKyIero
=
Paszen/ Tema g (B akaj. yacax) E > Bun 5 KOHTPOJISL Ko
> S ©| caMOCTOATENBHOM | yCIeBaeMOCTH U
JTACIUTUTAHBI ) E s . | xomnerenn
Q & paboTsl IIPOME)KY TOUHOM
na6. | mpakr. | € 3
Tlex. 2'S aTTeCcTaluu
3aH. 3aH. | O &
1.
1.1 Beenenue. CBs3b Kypca
co CMEHHBIMHU
NUCHUIIIIMHAMUA 1.
AIEKTPOTEXHUIECKOTO CaMmocrosTensHoe
IUKIIA. HomunansHbIe U3yueHHe yueOHOM Hammune MK-5.1,
HaIpsHKEHUS 0,5 14 JIUTEpPaTyphl. KOHCIIEKTa. [K-5.2,
SHEPreTUUECKUX  CHCTEM. 2. Pabora ¢ DKcmpecc-omnpoc. IK-5.3
IlepeHanpspkeHUsT W HX ANIEKTPOHHBIMHU
KIaccuUKanus,  KpaTkas OHOIHOTEKAMH.
XapaKTepUCTHKA.
Kpartnoctp
1.2 BHewHss U30IA0KSA
JNIEKTPOYCTAHOBOK.  BHIBI
M30JIAIUKA  JJIEKTPUUSCKUX
YCTAaHOBOK U YCJOBHS €€
paboTHL. Poub
aTMoc(epHOTO BO3IyXa B
N300 YCTaHOBOK
BBICOKOTO HANPSOKCHHA. | 4
XapaxkTepucTuka 1. Pabota ¢
pa3-IMYHBIX BHIOB paspsnia SNIEKTPOHHBIMHU
B BO3YITHBIX OMOIHOTEKAMU.
Hamune
npoMexyTkax. dusmdaeckue 2.
KOHCIIEKTA.
MPOLIECCHI B CaMocCTOsITENBLHOE I1K-5.1,
.| Oxcmpecc-ompoc.
HMOHU3UPOBAHHBIX rasax 1 0,5 12 |u3yuenue yueOHOM ammra I1K-5.2,
JlaBuna 3JIEKTPOHOB. JIUTEpPaTyphl. [K-5.3
TPaKTUIECKOTO.
HecamocrositenbHbIe u 3. IonroroBka u
3aganus Nel
CaMOCTOSTEbHBIC Pa3PSIbL. BBITIOJTHCHHUE
Oo0pazoBaHue CTpHrMepa. MIPaKTHYECKOTO.
Ilnasma. BonbTceKkyHaHBIE 3amanus Nel
XapaKTCPUCTUKU H30JIALNH.
CraHgapTHble TpPO30BOH U
KOMMYTallMOHHBII
UMITYJIbCBL. DIIEKTPHYCCKHUI
paspsm B BO3AyXe BIOJIb
MOBEPXHOCTH TBEpHOH
U30JIALNN. Koponnsrii
paspsiz.




1.3 . BHYTpeHHSIS H30JIIHs
3IEKTPOyCTaHOBOK. O0mmas

XapaKTepUCTHKa
BHYTpEHHEH H30JISIIAH
AJIEKTPOYCTAHOBOK:
YCIIOBHUS paboTsl,
TpeboBaHus, TIPUHIIMIIBI 1. Pabota ¢
BBIMIONHEHUS. [a3oBass U JIIEKTPOHHBIMHU
BaKyyMHast 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 3pammap ’ I1K-5.2,
BO3HHKHOBEHHUS U Pa3BUTHUS JIUTEPATYPHI. IK-5.3
azpsia B OKHIOKAX H 3. [loaroroBka u TPAKTHHECKOTO.
pasp ’ 3agaHus Ne2
TBEPJIBIX JU3JIEKTPHKAX. BBIITOJIHEHHE
TenmoBoi, >MEKTPHUECKUN TIPaKTUIECKOTO.
U WOHM3AIMOHHBIA TPOOOH 3amanus No2
TBEpAOH W30JISAIINN.
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
3a3emieHue B
OnbIMoTEeKaMHU.
9JICKTPOYCTaHOBKaX 2 Hamnune
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
ycTpolicTBaM.  3aIllUTHBIE IIPAKTUYECKOIO.
. 3. [loaroroBka u
Ppa3psIHUKY: 3aIlUTHBIE 3agaHus Ne3
BBITIOJTHEHNE
IPOMEXYTKH, TPyOUaThle U
NPaKTUYECKOTO.

BEHTUIIbHBIE  Pa3pAIHUKH.
Henuneiinele
OrpaHUYUTENU
HepeHanpspkeHus.  3a-1uTa
M30NIOUA  00OpYIOBAHHSA
CTaHIMU U MOJACTAHIUU OT
BOJIH IPO30BBIX
NepeHanpspkeHui.  3ammura
U30JIALHUU
TpaHc(hOpMaTOpOB 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 MPU
BKatoueHun naunun, AIIB n
cOpoce  Harpyskd, TIpu
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. IToaroroBka u
BBITTOJTHEHHE
MPAKTHYECKOTO.
3amanus Ned

Hanuune
KOHCIIEKTA.
DKcmpecc-onpoc.
3amura
MPAKTUIECKOTO.
3aganus Ne4

MK-5.1,
I1K-5.2,
IK-5.3

1.6 KoopauHamus 1 METOIbl
UCIIBITAHUS U30JIILUH
3NEKTPUIECKUX YCTaHOBOK.
YpoBHHK HA30JIALANA
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 KOHTPOJLS
KauecTBa  H30JIALHOHHBIX
KOHCTPYKIHH.
XapakTtepHble Je(DeKTHl B
U30JSIIMU.  3aBOJCKHE U
SKCILIyTallHIOHHBIE
UCTIBITAHUS N30JIIIU.
Hcnbitanus U30JIILUH
MOBBIIICHHBIM
HAaIpPsHKEHHEM.
HcnbiTarensHsie
TpaHcHOPMATOPEL,
KacKaJHble cXxeMbl. MeTobl
UCIIBITAHUM TPO30OBBIMU U
KOMMYTallUOHHbIMU
HMITYJIbCaAMH. Mertonsl
Hepas3pyLIaoIero
KOHTPOJISI H30JIILIUH.

Bri6op
OTIOPHBIX

0,5

11

1. Pa6ora ¢
AJIEKTPOHHBIMHU
OMOJIMOTEKAMH.

2.
CaMocCToATETHLHOE
u3ydyeHue yueOHon

JIUTEPATYPHI.

3. ITogroroBka u
BBITIOJTHEHHE
NPaKTUYECKOTO.
3aganus Ne5

Hannuwne
KOHCIIEKTA.
JKcmnpecc-onpoc.
Samura
NPaKTUYECKOTO.
3amanus NeS

IK-5.1,
IK-5.2,
IK-5.3

Wroro no pazneny

90,7

Uroro 3a cemectp

90,7

OK3aMCH




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




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

B nponecce mzydeHuss AMCHUIIIMHBL « T€XHHUKA BBICOKUX HAIPSHKEHUN» MPUMEHSIFOTCS
clleyroue o0pa3oBaTeIbHbIE TEXHOJIOTHH:

1. UndopmanimoHHbIE TEXHOJIOTHH — 00YYEHHUE B 3JICKTPOHHOI 00pa30BaTeNIbHOMN Cpejie ¢
LEJIBI0 PACHIMPEHMs JOCTyna K 00pa3oBaTelIbHBIM pecypcaM, JUIsi 4ero IpH IPOBEACHUU
OTJENBHBIX 3aHATUH W OpraHU3allMd CaMOCTOSTENBHOW pabOThl CTYIEHTOB HCIOJIB3YIOTCS
JJIEKTPOHHBIE BEPCUU Kypca JIEKIUH.

2. PaboTa B KOMaH/1e — COBMECTHAs JESITEIBLHOCTh CTYICHTOB B TPYIIIE MPH pacueTax Ha
7a00paTOPHBIX 3aHATUSAX, HANpaBICHHAs Ha pelleHue oOumed 3anaud IMyTeM CJIOXKEHUs
pe3yIbTaTOB MHANBUAYAIBHON paOOTHI YICHOB IPYIIIIHL.

3. Case-study - aHamu3 peaqbHBIX NPOOJIEMHBIX CHUTyalWi, WMEBIIUX MECTO B
COOTBETCTBYIOIIEH 00MacTH NMpOpEeCCHOHATBHON ACATENBHOCTH M TOUCK BAapHaHTOB JIyUIIMX
pelIeHU.

4. MexxIuCUUIUTMHAPHOE 00y4YeHNe — UCTIOIb30BaHUE 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 1JIA IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe M HHPOPMAIMOHHOE 00ecnedyeHue JUCITUTITIMHBI (MO/YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Baxos, B. ®. TexHuka BbICOKHX HamnpsbkeHuit . yueOHuk / B. @. Baxos, B. A.
JlaBpunoBuy. — Mocksa : UH®PA-M, 2020. — 262 c. — (Briciiee o6pa3oBanue: bakanaBpuar). —
ISBN 978-5-16-010565-9. - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1086750 (mara o6pamenus: 20.03.2024). — Pexum
JI0CTyTa: MO MOJIITUCKE.

0) JlonostHuTEIbHAS JTUTEPATYpA:

1. bopraux, U. M. Dnektpopu3ndyeckue OCHOBBI TEXHUKH BBICOKMX HANpPSKEHUH :
yueOnuk aist By3oB / M. M. BoprtHuk u np.; mox obmr. pen. W. I1. Bepemarumna - M. :
Wznarensckuit jom MDOU, 2016. — ISBN 978-5-383-01017-4 — Texkct : snexktponHbiii // DBC
«KoncynpTanr CTYJEHTa» : [caiT]. — URL
http://www.studentlibrary. ru/book/ISBN9785383010174 html (mara oopamenus: 20.03.2024).

2. IlpsixoB, A. @. DiekTpoMarHuTHass COBMECTMMOCTb M MOJIHHE3aIlIUTa B
3IIEKTPOIHEPreTHKE | yueOHUK /i By30B / A. ®@. JIpsxos, b.K. MakcumoBs. — M. : U3natensckuit
aom MDOU, 2017. — ISBN 978-5-383-01114-0 — Tekcr : anekrponnsiii // OBC «KoHcynpTaHT
cryaenray : [cait]. — URL : http://www.studentlibrary.ru/book/ISBN9785383011140.html (mara
obparmenus: 20.03.2024).

3. Jlapos, 0. A. TexHuka BhICOKMX HanpspKkeHuH : yaeOHoe nocobue / 10. A. JIaBpos,
H. ®@. IlerpoBa. - HoBocubupck : M3a-so HI'TY, 2020. — 204 ¢. — ISBN 978-5-7782-4196-1. —
Tekcr : anexrponnsnii. — URL: https://znanium.com/catalog/product/1868894 (xara oGpartenust:
20.03.2024). — Pexxum gocTyma: 1o moAIICcKe.

B) MeTtoanyeckne yKazaHus:
1. Kopuunor I'. Il., Xpammmu T. P., KoroB M. B. Pacuer HampsikeHHOCTH
3JIEKTPUYECKOTO MOJIs BO3AYIIHOM JIMHUM 3JIeKTponepeiad. MeToandeckue yKka3aHus K


https://znanium.com/catalog/product/1086750
http://www.studentlibrary.ru/book/ISBN9785383010174.html
http://www.studentlibrary.ru/book/ISBN9785383011140.html
https://znanium.com/catalog/product/1868894

nabopatopHoit pabore Ned mo gucrumIHaAM —«ODJIEKTPOMArHUTHAas COBMECTHMOCTh B
AIIEKTPOIHEPTETUKEY, « YTIPABJICHUE KAUECTBOM JJICKTPUUCCKOI SHEprum»: yueOHoe mocoodue / 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
IIBK "KATPAH" Metoandeckue ykazaHus Uisi KYpCOBOIO M JUINIOMHOIO MPOCKTUPOBAHMS,
MPAKTUYECKUX 3aHATHA MO JuciuIuimHe «Hamae:KHOCTh CHCTeM 3JIEKTPOCHAOXKEHUS» IS
CTyJIEHTOB BceX ¢GopMm oOydeHusi HampasiaeHus moarotoBku 13.03.02 «DnexkTpos’HepreTuka u
JJIEKTPOTEXHUKaAY, npodmib «DnekTpocHadbkenue» [ A. B. BapramoBa, A. B.
Manadees.;Marautoropckuii roc. Texauueckuid yH-T uM. .M. HocoBa. Marauroropck : MI'TY
um. .. HocoBa, 2016. — 16 c. : wi.,rpad., cxembl. — TeKCT: HEMOCPEACTBCHHBIN.

3. Kopnunos, I'. I1. JlaGopaTopHbIii TPaKTUKYM «DIEKTPOMArHUTHASE COBMECTUMOCTB)
[Tekct]: YuebHoe mocobue Il CTYACHTOB U MaruCTPaHTOB HarpasiieHus moarotoBku 140400
«DJEKTPOIHEPreTUKA U ANEKTPOTEXHUKA» Mpoduis «DnekTpocHadxkenuey/ I'. I1. Kopaunos, A.
A. Huxonaes, O. JI. Ha3zaposa. .;Maruutoropckuii roc. texuuueckuid yH-T um. I'.1. Hocosga.
Marnutoropck : MITY wum. I''M. HocoBa, 2012. — 88 c. : wm.,rpad., cxempl. —Tekcr:
HETOCPEICTBEHHBIN.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecnieueHue

HanmeHnoBaHue .
0o Ne norosopa CpOoK JeiCTBHS JIUICH3UH

MS Office 2007 Ne 135 o 17.09.2007 GeccpouHo
Professional

7Zip CBOOOIHO paCIPOCTPAHIEMOE 0eccpoyHO
LibreOffice CBOOOJIHO pacIpoCTpaHIEMOe 0EeCCPOYHO
Adobe Reader CBOOOJIHO PaCIIPOCTPaHIEMOE 0eCCPOYHO
FAR Manager CBOOOHO PACIIPOCTPAHIEMOE OECCPOUHO
Linux Calculate | cBoGoHO pactipocTpansemoe 0eCCPOUHO

Hpmbeccnonanbmﬂe 0a3bl JAaHHbIX " I/IHq)O])MaIII/lOHHbIe CIIPaBOYHLIC CUCTEMBI

HaBBaHI/Ie Kypca CCBIJ'IKa
DOnekTpoHHas 6a3a nmepuoguveckux u3gaHuii East . . . .
View Information Services, OO0 «MBUC» URL: https:/dlib.castview.com/

HanmonaneHas uHpOpManMOHHO-aHATTUTHYECKAST

cuctema — Poccmiickuii umHmekc Hayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PUHIL)

IMouckoBas cucrtema Axamemuss Google (Google URL: https:/scholar.qoogle.ru/
Scholar)

denepanbHOE  TOCYJapCTBEHHOE  OOKETHOE

yUpexKIeHIE «DenepanbHbIi urctutyt|URL: http://www1.fips.ru/

IPOMBIIIICHHOM COOCTBEHHOCTH
Poccuiickas  T'ocymapctBennass ~ OuGnmoreka.|URL:

Karanoru https://www.rsl.ru/ru/4readers/catalogues/
DOnekTpoHHbIe pecypcebl oubmmoreku MI'TY um.|URL:
I''11. HocoBa https://host.megaprolib.net/MP0109/Web

9 MaTepHaJIbHO-TeXHHYECKOE o0ecneyeHne JUCIHILTHHBI (MOIYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOG oOecrieueHue JUCIHUIIIIMHBI BKJIIFOYACT:


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

1. VY4yeOuble ayauTtopuu Ui TPOBENEHUS 3aHATUN  JIGKIMOHHOTO THUIA —
MYJIbTUMEINIHBIE CPEICTBA XPAHCHHUSI, TIEpEadd U PECTABICHUS HHPOPMAIIHH.

2. YyeOHble ayAUTOpPUM MJIi TPOBEACHMS MPAKTUUECKUX 3aHSATHI, TPYMNIOBBIX U
WHAUBUIYATBHBIX KOHCYJIBTAIMN, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTECTAIlH — JIOCKa,
MYJIbTUMEAUNHHBIN MPOEKTOP, IKPaH.

3. Tlomemenusi s CaMOCTOSTENBHOW pabOThI OOYYAOIIUXCS — MEPCOHATBHBIE
komibioTephl ¢ makerom MS Office, Beixogom B MHTEpHET M C IOCTYNOM B 3JIEKTPOHHYIO
nH(OPMaIIMOHHO-00Pa30BaTEIBLHYIO CPEly YHUBEPCUTETA.

4. TlomemieHue a8 XpaHeHHs] W MPOPUIAKTHYECKOTO OOCITY)XKMBaHUS y4eOHOTO
000DVIOBaHUS — CTEIUIAXKU. CEHMBI T XDAaHSHUS VIEOHOTO 000DVIOBAHHSI.



NMPUJIOKEHHUE 1
(o0s3aTenBbHOR)

Y4yeOHO-MeTOANYEeCKOE 00ecTeYeHHe CAMOCTOSITeIbHOI PadoThI CTY/AeHTOB

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

BueayautopHas camocrtosiTesibHasg paboTa CTYIEHTOB OCYIIECTBIISIETCS B BHJIE YTEHUS
JOTIONTHUTEIIFHOW  JIUTEepaTypsl C YLUIyONE€HHOW mNpopabOTKOM Marepualia, BBITOJHECHUS
WHJUBUIyaJIbHBIX 33JJaHUN C KOHCYJIbTALIUSIMU IIPENO1aBATEIIS.

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

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHbIE PA0OTHI:

AKP Nel

1. Yro mocay>kuii0 OCHOBOM BO3ZHUKHOBEHUS TEXHUKU BHICOKUX HanpspkeHuit TBH?

2. IlpuBemute mpumep c1abo HeOOHOPOOHO20 NOJIAL.

3. Ilpu OTCYTCTBHUM BHEIIHErO 3JEKTPUUYECKOTO IOJIA, B KAKOM COCTOSSHUU HAaXOJISATCS
YyacTULIbI raza?

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

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

AKP Ne2

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

2. VYKaxWuTe YCIOBHE, KOTJAa HEeCAMOCMOAMENbHblll  pa3psd  MOXET  CTaTh
CaMOCMOosIMeNbHbIM PA3PI0OM?

3. Hcnons3ys pusuveckue mpencTaBICHHS IS JICBOH BETBH Ha puUC. 1.8 OOBSICHHTB,
noyeMy npu S = const W yBeJIMYCHUHU naBieHHs T P, 3JICKTPUYECKH MPoOOH Ta30BOro
NPOMEXYTKa HACTYIIACT IPU MEHbIIIEM HanpsbkeHuu npodost | Upp?

4. Kakoil raz Ha3bIBalOT 3JIEKTPOMOJIOKUTEIbHBIM U ToueMy? I[lpuBeaute mpumepsl
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 o oOpaszyercs W Kak OH BIIMSET Ha
pasBuTHE pazpsana?

2. Yro o3nauaer Bpems ty. BO 6pemenu pazpsaoa t, cM. puc.1.147?

3. Uro oToOpaxaroT KpuBble, 0003HaUeHHbIe IM(ppamu 1 Ha puc. 1.167

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 TIEPEKPBITHS N30JsTOpa?

2. Ha kakoM yd4acTKe IOBEPXHOCTH 3arpsi3HEHHOTO M YBIXHEHHOTO H30JISTOpa
BO3HUKAIOT HCKPOBBIE KaHAJIbI?

3. Ilepeumcnure, B KaKuX TPEX COCTOSIHHAX MOXXET HAXOJUTHCS Biara B Mmacie. Kax
BIIMSIET TEMIIEPATypa Ha PACTBOPUMOCTB BOJIbI B JKUJKUX JTUIIEKTPUKAX ?

4. JlaiiTe mosicHeHUs K KpUBOii 2, n3o0pakeHHoM Ha puc. 1,21.



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

AKP NeS

1. Yro npexncrasusier coboil b6apvep, UCIONb3yEMbIl B BBICOKOBOJIBTHON TEXHHUKE MPH
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 HanpspKEHUS BO3AEHCTBYIOT HA BBICOKOBOJIBTHYIO U30JIALIAIO?

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 U30AYUsL B BRICOKOBOJIBTHOM TpaHchopmaTope?

5. VYKaxuTe JOCTOMHCTBA Kabesei U3 CIIMTOro MOJU3TUIICHA.

AKP Ne7

1. Yro mpencraBiasier co0oil mNpodMIaKTHKAa H3OMSIMM, U C KaKOH LEeNbl0 OHa
MIPOBOJIUTCS?

2. OOBsicHUTE, MOUYEeMy KpHBasi TOKa Ha puc. 2.10 umeer Takoi BuA?

3. TlocTpoiiTe BEKTOPHYIO AMArPAMMY TOKOB Yepe3 TUAICKTPUK U JalTe €il MOsSCHEHUSI.

4. Yto mpoucxoauT B 00beMe U30JSIUHU Ha TOUKe Nepernda KpUBOM MOHU3AIMH CM. PHUC.
2.127

5. Kakum o0Opa3oM METOJ «EMKOCTh-4aCTOTa» [MO3BOJISIET YTBEPXKIaTh, YTO
M30JISIIIUOHHBIE CBOMCTBA U30JISITOPA HEYAOBIETBOPUTEIbHBIE?

AKP Ne8

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

2. OnumuTe KOHCTPYKIMIO KAacKaJHOTO BKJIIOYEHHUS TPAaHCPOPMATOPOB H  HX
Ha3HauEHUeE.

3. Ilepeuncnure smemMeHTHI Ha puc. 3.4, a ¥ UX Ha3HAYCHHUE.

4. OObscHUTE, Ha3HAUEHUE Pe3ucTOPOB R1 — R0 U Rsan 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 Ha3HAYCHHE MEJHOTO Pa3pe3HOro IKpaHa B KOHCTPYKLUHU HCIIBITATEIEHOTO
omHOo(azHoro TpaHchopMaropa.

2. VYxaxuTe OTIIMYME CXEMBI BhINpsiMIIeHUs puc. 3.4, 6 ot puc. 3.4,a.

3. OObscHUTE, TOYeMy K HCKPOBOMY MPOMEXYTKY Fio Ha puc. 3.7 mpHIOKEHO
Hanpsokenue 10Ug?



4. llepeuncnute TpeTbe M UYETBEPTOEC W3 MATH YCIOBUH, KOTOpBIE HEOOXOAMMO
BBITIOJTHUTH, YTOOBI 00ECMEYHUTHh BBICOKYIO TOYHOCTh H3MEPEHHUsS BBICOKHX HAMPSHKEHUN 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 BTOPOTro CI0si — 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 napameTpbl. OnpeenuTh CTENEHb YBIXXHEHHUS U30JIALNN, CUUTAs], YTO IPUIUHOU
€€ HEOTHOPOIHOCTH SIBJISIETCS €€ YBIaXKHEHHE.

HcxonHble JaHHbIE IS pacueTa mpuBeaeHbl B Ta0u. 1.

Tabmuma 1
[TapameTpsl BapuaHnTel
U3OJISILIAN A 1 2 3 4 5 6 7 8 9 10
& 2512611271281 29(30(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
¥2107°
2012224 /126|128(30(32(34| 36|38 4,0
Cm/m

dy, MM 10 |11 | 12 |13 |14 | 15|16 | 17 | 18 | 19 | 20
dy, 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/eHCTBYIOLIEro HanpsbkeHus: U, paboueit temneparype 7y, JOMyCTUMOM JUIsl JaHHOTO Kilacca
HarpeBOCTOMKOCTH M30JISILIUH, U IIPH OTCYTCTBUU YaCTUYHBIX Pa3psiioB.

3aganue. [Toctpouts rpaduk pacueTHOTO CpoKa CIIy>KObl M30JSLMU TpU TemnepaTtype 7y,
COOTBETCTBYIOIIEH KJIACCy M3OJISIMH, a TAKXKe IPU TeMIlepaTypax, IPEBIIIAIOMINX T0IYCTUMYIO
pabouyto Temnepatypy Ha 5; 10; 25 u 50 %.

VcxonHble JaHHBIC IS pacueTa MpUBEIeHBI B Ta0II. 2.

Tabmuma 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 Al NPAKTHYECKOro 3aHATHS Ne3

3ananue. BoiOpate Tun uzonaropa. HauepTuTh 3CKM3 KOHCTPYKLIMU BBIOPAHHOTO THIIA
M30JITOpa M INPUBECTH YMCIOBBIE 3HAUYEHUs €r0 OCHOBHBIX XapakTepuUCTUK. OnpenennTb
HE00X0JMMOE KOJIMYECTBO U30JISITOPOB B TUPJISIHIE.

VcxonHble 1aHHBIE IS pacueTa MpuBeieHb! B Ta0I. 4.



Tabmauma 4

[TapameTpsl BapuaHTsl
A 1 2 3 4 5 6 7 8 9 10
U..kB | 110] 10 | 35 | 220 | 110 | 35 | 10 | 220 | 110 | 35 | 330
Cremenb |\ by v v ivi v v ||

3arpsi3HeHHUst

> > > > >
< < o < o < o < o < o
Bux sgmeg _|leg _|3g |89 _|g9 _
TokoBeaymmx | 5 O 8 O Z 80 2 2o 2 80 = NG 2
o aN &l E|&aF E|&F E|&F E|&F E
wmerellt. =12 212 52| 5|5 ] 55| 3

3aganue 1J8 NPAKTHYECKOr0 3aHATHA Ned

JlniHa OJHOXKUIIBHOTO MACJOHAIOJIHEHHOTO Kabenss ¢ 3a3eMJICHHOW CBUHIIOBOU
000J104KOi paBHA [, pagnyc TOKOBEAYIICH KHIBI U paanyc o0oyiouku R. M3omsmus kadens
UMEET JMAIIEKTPUUYECKYI0 TPOHHUIAEMOCTh paBHYIO &, . Kabemp paccumtan Ha pabouee
Hanpspkenue U.

3ajanue. PaccuutaTh e€MKOCTb KaOenss U ONPENENUTh XapakTep HW3MEHEHUS
HANPSDKEHHOCTH AJIEKTPUYECKOTO TOJIS y OBEPXHOCTH TOKOBEAYIICH JKUITbI TPU YBETUYCHUHU €€
paamyca ot I' o R. IToctpouTts 3aBucumocts E = f(ry).

HcxonHble JaHHBIE IS pacueTa MpUBeIeHbI B Ta0I. 7.

Tabmuma 7

MapameTps 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 tpexdaszHoii cucteme ¢ H30IMPOBAHHON HEUTPAIIbIO MPOU3OIILIO KOPOTKOE 3aMbIKAHUE
onHOU (ha3el Ha 3eMit0. M3BeCTHO HOMUHAIBHOE HamnpspkeHue cetu Uy, cedeHue MpoBOAOB S
(IPOBOJI KPYTJIOTO CEYEHHS), CPEHSAS BHICOTA MOIBECA TPOBOIOB HaJl 3eMieil i U 1nHA TMHUK
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.
Tabnuua 8

u Bapuantsl
ApaMCTpRl o T T 2 [ 3] 4 [ 516 | 7] 8] 9 |10

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

o




MNPUJIOKEHHUE 2
(oGs3aTenbHOR)

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

Kon
WHJMKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1eHOYHEIE cpe€acTBa

IIK-5: Cnoco0eH ouneHMBaTh 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 Tpu BHUJa U30JIALUHU UCIIOJIB3YIOT B BHICOKOBOJIBTHOM 000pyA0OBaHUU?

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 mpUMeEp OJTHOPOTHOTO 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 HAPSXKEHHOCTD AJIEKTPUYECKOTO OISl MEXKTy JIeKTpogamMu?

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
MOJISt KOAKCHAIBHOTO Kabess. Jlaiite pacumpoBKy BBEJCHHBIM 0003HAUEHUSIM.

19. 3anummre GopMyity A BBIUMCIEHHUS CPEIHEH HANPSDKEHHOCTH 3JIEKTPUYECKOIO IMOJIs
KoakcuanpHOro kabens. /laiite pacimmdpoBKy BBEZCHHBIM 0003HAUCHHSIM.

20.3anummre  Qopmynay g BbIUMCICHUS — KO3QduiueHt HeoaHopomaHoctd Ku
QJIEKTPUUYECKOTO  TOJNSA  KOAKCHAIbHOTO KaOems. JlaliTe pacmm@poBKy  BBEICHHBIM
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 omnpeaesieHue HeCUMMETPUYHOM CUCTEME 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. Kax BnusieT TaBJIeHUE ra3a Ha CPEAHIOI0 JUIMHY A CBOOOHOTO Mpodera YacTHIlbl raza?

28. Kak BiusieT TeMIieparypa ra3a Ha CpeiHIO0 JJIUHY A cBOOOIHOTO Ipo0era 4acTHIbI ra3a?

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

30. Kakoe cocTosiHue aTomMa Ha3bIBa€TCs BO30YKAECHHBIM?

IIpumMepHOe NpakTHUYECKOeE 3aJaHNeE:

MHorocoitHast U30JIS1HsS COCTOUT U3 IBYX CIIOEB PA3TUYHBIX JUAICKTPHUECKUX MATEPHAIIOB.
Marepuan mepBOro CI0si UMEET OTHOCHUTEIBHYIO NHAJIEKTPUUYECKYIO TPOHUIIAEMOCTh €1 W
YAENIbHYIO MPOBOJAUMOCTD Y1. MaTepuall BTOPOTro €O — COOTBETCTBEHHO €2 U Y2. TOJIIMHA
MIEPBOTO M BTOPOTO CJIOS TUAIEKTPUKOB d1 ¥ 02, TUTOMIAb JIEKTPOIOB - S.

3aganuve. HauepTuTh OOUH M3 BAapUAHTOB CXEMbl 3aMEIIEHUS JBYXCIOMHON H30JALUM U
paccunTaTh ee mnapameTpbl. ONpeaenuTh CTENeHb YBIAKHEHHS W3OJSAIUW, CUYUTas, 4YTO




Kon

NHpukatop A0CTHXKEHUS

OneHouHble CpeacTBa

HWHJHUKATOpa KOMIIETCHITUH
MPUYHUHON €€ HEOTHOPOJHOCTH SIBJISIETCS €€ YBIIa)KHEHUE.
IIpumepHOe MpakTHYECKOE 3aaHKeE:
B cunoBoMm TpancopmaTope MPOUCXOIUT TEIUIOBOE CTAPEHHE €r0 BHYTPCHHEW W30JISINU
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 Temmeparype Ty,
COOTBETCTBYIOIICH KJIacCy U30JIALIMU, & TAKXKE MPU TEMIIEpaTypax, MPEBHIIIAIOITNX
JI0IycTUMYI0 pabouyto Temneparypy Ha 5; 10; 25 u 50 %.
[1K-5.2 [IpoBoaut pOQUITaAKTHICCKHE IlepeyeHb BONPOCOB /ISl IPOMEKYTOYHOM ATTECTALIMHU:
WCIIBITAaHUSI M OCYILIECTBIISIET aHAIINU3 1. YUro MOXeT MOCHyXUTh MPUYMHOU TEepexoja aroMa W3 HOPMAJIbHOTO COCTOSHUS B
(G YHKIIMOHUPOBAHUS YCTPOUCTB | BO3OYKIEHHOE COCTOsTHUE?

pENENHON 3alUThl 1 aBTOMATUKH

2. Ykaxurte BpeMs NpeObIBaHUs aToMa B BO30YyX/1eHHOM cocTostHMU. Korna atom usmnydaer
dhoTon?
3. Korna u nouemy 351eKTpOH MOKUIAET aTOM, T.€. CTAHOBUTCS CBOOOIHBIM?
Yto o3HAYACT npoyecc uoHU3aYUU amoma?
Yro o3HaYaeT npoyecc pexomournayuu amoma?
Kak paccunrtaTe KO3QGUIUEHT CTENIEHN HOHU3aLUU Ta3a Ky q,.
Kakoli ra3 Ha3pIBaeTcs 91eKmpoompuyamenbHovim U Io4emy?
Kakoii ra3 Ha3bIBaCTCSI 91€KMPONOIOHCUMENLHBIM U TIOUEMY ?
Ha3zoBute 1Ba BUa MOHU3ALIMH, U JAUTE UM OIpEICIICHUSI.
lO UTo 03HAYACT 0OBEeMHASI UOHUZAYUS?
11. Yo o3HAUACT nOBEPXHOCMHASL UOHUZAYUA?
12. HazoBwuTe 4eThIpe BUIA 0ObEMHOU UOHUZAYUU?
13. OOBsicHUTE Mpoliecc BOZHUKHOBEHUS YOAPHOU UOHUZAYUU.
14.TloueMy osnekmpoHuHasi yOapuas uonuzayus TPpeoOdamacT 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. O6bscHUTE TIpOIIECC BOSHUKHOBEHUS CIMYNEHYAmMOoU UOHUAYUUL.

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

19. OnmuTe caoBa, 9TO MPOUCXOAMT 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 CIocoOa BOSHUKHOBEHUS MepMOUOHUZAYUU.

25. O0BscHUTE MPOIIECC BOSHUKHOBEHUS HOBEPXHOCMHOU UOHHOU UOHUZAYULL.

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

27. O0BSCHUTE MPOIECC 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 X0N00HOU dmuccuu. 1Ipn
KaKOM 3HaUY€HHUH JIEKTPHUECKOTO OIS OHA BO3MOYKHA?

IIpumepHOe npakTHUYeCKOe 3a/1aHNE:

3aganue. BuiOpath TN u3o0msTOpa. HauepTHTh 3CKM3 KOHCTPYKLIMH BBIOPAHHOTO THIA
M30JI5TOpa W TPUBECTH YHUCIIOBbIE 3HAYEHHUS] €0 OCHOBHBIX XapakKTepucTHK. OmnpenenuThb
HE00X0/IMMOE KOJIMYECTBO U30JIATOPOB B TUPJISHIE.

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

JlnHa 0IHOKUIILHOTO MACJIOHAIOJIHEHHOTO Kabess ¢ 3a3eMJICHHON CBUHIIOBOM 000JIOUKON
paBHa [, paguyc TOKOBEAYIICH XKWIBI T U paanyc o0onouku R. M3onsnus kabemnst umeer
TURIIEKTPUUECKYIO IPOHUIIAEMOCTh paBHYIO &,. Kabenb paccuntan Ha paboyee HanpspkeHue U.

3ananue. PaccuntaTs eMKOCTh Kabemst U ONPEIeNIUTh XapaKTep U3MEHEHHS HAlPsHKEHHOCTH
ANEKTPUYECKOTO TOJIS Y TOBEPXHOCTH TOKOBEAYIIEH JKUIIbI TIPU YBEITUUCHUHU €€ pajinyca oT I' 10
R. IToctpouts 3aBucumMocts E = f(ry).

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

3amanue. TpebyeTcs onpeneauTh BEINIHHY TOKA 0JHO(A3HOTO KOPOTKOTO 3aMBbIKaHHS 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 BEIOMPAET YCTABKU U
XapaKTEpUCTHKHU yCTporcTB P3A

IlepeyeHb BOMPOCOB /1JIS IPOMEKYTOYHOM ATTECTAIIUM:

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

2. Jlaiite onpenenenne kKodhHUIUEHTY yAAPHONW HOHHU3AIIH O.

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

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

5. Tlouemy pe3ynpTUpyIOIIas HAMPSHKEHHOCTh Ha pUc. 1.5 UMeeT TaKyr 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. Kakoit pa3psim B razoBoM NpPOMEXKYTKE IOCIIE MPOXOXKICHHS JIaBUHHOIO Ipoliecca
HAa3bIBACTCA CaMOCTOATCIbHBIM pa3p$u10M?

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

6. VYxkaxure yclIoBUE, KOTJIa CAMOCMOAMENbHbLU Pa3pso MOXKET CTaTh HeCaMOCHOAMENbHbIM
paspsaoom?

10. Ykaxure /1Ba yCIOBUS BO3OOHOBJICHUS JJABUHHOTO MPOLIECCA B TA30BOM IIPOMEKYTKE MIPU
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 o0pazoBaHMs KaTOAHOIO cTpuMmepa. UYTO 3TO Takoe, U Kak OH
nposBisieTcs?

14. Ha3oBHTe KpUTHYECKOE YUCIIO JIEKTPOHOB B JIABUHE Nip, IPU KOTOPOM JIABUHHBIN pazpsiz
MIEPEXO/IUT B CTPUMEPHBIN pa3psl. OObACHUTE 3TOT MpolLIECC.

15. Yo 03HayaeT KpUTUUECKOE PACCTOSHUE Xxp, IPH KOTOPOM JIABUHHBIN pa3psisi IEPEX0IUT B
CTpUMepHBIN pa3ps. OOBSCHUTE 3TOT MpoOILIECC.

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

17. 3aBucuMocTh MEXIy KaKMMHU (U3NYECKMMH BEJIMYMHAMHU JUISL  OJHOPOJIHOTO
JIEKTPUUECKOTO T0JIsl ycTaHaBiuBaeT 3akoH [lamena? [Ipusenure rpagpudeckoe oTodpaxeHue
3akoHa [lamena s Bo3tyxa.

18. Ucnonb3ysa ¢usnyeckue NpeicTaBieHUs i NpaBoil BeTBM Ha puc. 1.8 OOBACHUTSH,
moyeMy mpu S = CONSt u yBenwueHWH AaBieHHS TP, 94TOOBl OCYMIECTBUTH DIIEKTPUUYCCKHIA
po6oii ra30BOro NPOMeXyTKa HE0OX0IMMO YBEIUUUTh HaNpsokeHHH pooost TUnp?

19. crionb3yst pu3udeckue MpeACTaBICHUS IS MPaBOW BETBH Ha pHC. 1.8 OOBICHUTS,
nouemy npu S = COnst u yMeHbIlIeHUH JaBieHus |P, mpo6oii ra30BoOro mpomMexyTka HacTyIaeT
MpHU MEHbBIIIEM 3HAYCHUN HanpspKeHUH 1mpodos | Unp?

20. Ucnonb3ys pu3ndeckue npeacTaBiIeHus Juis JIEBOM BeTBH Ha pHC. 1.8 00bICHUTH, HOYEMy
npu S = const u yBenudeHun namieHus TP, snexTpudeckuii MpoOoi Ta30BOT0 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 YBEIUYUTh HaNpsiKeHuu mpooost TUrnp?

22.Ucnonw3yst (uznueckue MpeacTaBIeHHs Ui MpaBod BETBU Ha puc. 1.8 OOBIACHUTH,
nouemy npu P = const u yBenuueHun paccTostHUM 1S, 4TOOBI OCYIIECTBUTH JIEKTPUUYCCKHUIA
po0oii ra30BOro MPOMEXKYTKA HEOOXOAUMO YBETUUHUTh HANPsKeHUU mpo6os TUmnp?

23. Vcrionb3ys (uU3MYECKUEe TPEICTABICHUS JUIS MPABOW BETBH HAa pUC. 1.8 OOBICHUTH,
nouyemy npu P = cONnst u yMeHblIeHUH JaBieHus |S, MpoOoii Ta30BOro MpoMeKyTKa HacTyIaeT
[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 AaBICHHS |S, 4TOOBI OCYILECTBUTH 3JIEKTPUUECKUN MpoOoi
ra30BOTO NMPOMEXKYTKA HEOOXOIMMO YBEIHYUTh HANpsiKeHUU pooost TUrp?

26. O0bACHUTE, YTO MPOMCXOAMUT C HampspKeHUH mpoOos Upnp ra3zoBoro mpoMexyTka MpH
YBEJIMUEHUU TEMIIepaTyphl ra3a?

27. O0bsCHUTE, YTO MPOMCXOAMUT C HampspKeHUH MpoOost Unp razoBOro MpoMexyTKa NpU
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 pas3.

30. [lepeuncnure Ta3pl, y KOTOPBIX JIIEKTPHUYECKas MPOYHOCTH BHIIIE, YeM Y BO3IyXa.
VYKaxure BO CKOJIBKO pas.

IIpumepHOe NpakTHYeCKOE 3a1aHHE:

B tpexdasznoil cucreMe ¢ M30IMPOBAHHONW HEUTPANbIO MPOU3OLLIO KOPOTKOE 3aMbIKaHUE
oJHOH (a3bl Ha 3emit0. M3BeCTHO HOMUHANIBbHOE HampsbkeHue 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
WJeaTbHON KOMITCHCAIIUU TOKA 3aMBIKAHHS HA 3eMITIO.

[IpuMepHOe NpaKkTHYECKOeE 3a/1aHHe:

MHuorocnoifHast U301 COCTOUT U3 ABYX CIOEB Pa3IUYHBIX AUIIECKTPUUECKUX MAaTEPUaJIOB.
Martepuan mepBOro ciosi UMEET OTHOCHTEIBHYIO AMAIEKTPHUYECKYI0 MPOHHUIIAEMOCTh €1 U
yIIENbHYIO MPOBOJUMOCTE 1. MaTepuasi BTOPOTO CJIOSi — COOTBETCTBEHHO €2 W Y2. ToimruHa
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
MPUYMHON €€ HEOAHOPOJIHOCTH SIBJISIETCS €€ YBIIA)KHEHHE.




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

[lonroroBka K NPOMEXKYTOYHOM aTTecTalMy MO JUCHUIUIMHE 3aKIIoyaeTcsl B
CaMOCTOSITENIbHOW JIETaIbHON MPOPaOOTKE JIEKIIMOHHOTO MaTepHaja U MaTepuaia, BBIHECEHHOTO
HAa CaMOCTOSITEIbHOE HW3Y4YeHHE C  HCIOJIb30BAaHUEM PEKOMEHJIyeMOW OCHOBHOW U
JIOTIOJIHUTENILHOM JUTEepaTypbl. PeKoMeHIyeTcss MPOU3BOJIUTH IMOATOTOBKY CHUCTEMATUYECKH,
UCIIOJIB3YS BCE BPEMs, IPElyCMOTPEHHOE YYEOHBIM IIIAHOM JIJIsl CAMOCTOSATEIbHOU PaboThlI.

Iloka3aTesin U KpUTEPUH OLIEHMBAHUSA MPOMEKYTOUHON aTTECTALMU:

— HAa OUEHKY «OTJIMYHO» — CTYIACHT JEMOHCTPUPYET BBICOKUH YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe U TIIyOOKOe 3HaHHE
y4eOHOro Marepuajia, CBOOOJHO BBIMOJHSET MPAKTUUYECKHE 3aJlaHusi, CBOOOJHO OMepupyeT
3HAHUSIMU, YMEHUSIMHU, TPUMEHSET UX B CUTYaIIUSIX MMOBBIIICHHOMN CII0KHOCTH;

— Ha OIEHKY «XOpomo» — CTYIEHT JEMOHCTPUPYET CpeIHUH YpPOBEHb
c(OPMHUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEeNIbHbIE OIIMOKN, HETOUHOCTH, 3aTPYJHEHHUS [IPH aHAJTUTUYECKUX ONEpaLlUsX, IEPeHOCce
3HAHUW U YMEHHI Ha HOBBIE, HECTAHAAPTHHIC CUTYAIIHH;

— Ha OLICHKY «YAOBJIETBOPUTEJIbHO» — CTYICHT JAEMOHCTPUPYET MOPOTOBBIA YPOBEHD
c(hOpMUPOBAHHOCTH KOMIIETCHIIMI: B X0JI€ KOHTPOJIBHBIX MEPOIIPUATUNA JAOMYCKAIOTCS OLUIUOKH,
MPOSIBIISICTCS. OTCYTCTBHE OTIEIbHBIX 3HAHUM, YMEHHM, HABBIKOB, OOYYaIOIIUICS HCIBITHIBAET
3HAYMUTEINIbHBIC 3aTPYJHEHUS MPU ONEPUPOBAHUU 3HAHUAMH U YMEHUSMH TIPH UX MEPEHOCE Ha
HOBBIE CUTYallUU;

— Ha OICHKY «He 3a4TEeHO0» — CTYICHT JICMOHCTpHpYyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MarepHuala, JOMYCKAaeT CYUIECTBEHHbIE OIIMOKH, HE MOXET I[0Ka3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.



MNPUJIOKEHMUE 3
(o0s3aTenBbHOR)

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

COHpOTI/IBHeHI/IC YTCUKH R XapaKTepUusyeT IIpoOBOAUMOCTDb HBYXCHOﬁHOFO JUDJICKTPUKA B
YCTaHOBUBIICMCS PEKUME. FGOMCTpI/I‘ICCKaﬂ CMKOCTb C, OIpeaAcCIACTCA TOJBKO pasMEpaMu H
JUDJICKTPUICCKUMU ITPOHULACMOCTAMU CIOCB U B HEH HE YUYUTBIBACTCA BJIMAHHEC IMPOLECCCOB
IMPOBOANMOCTH. OTHn napaMeTpbl MOT'YT OBITh OMpCACJICHBI CICAYOIIUM 06p3.30MZ

R: R1+R2,

(1.1)
_ Cllc2
LA

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

d
Ri=—, R
Y1'S Y2 S

(1.2)
s s
C1=50'51d—1 ,C2=€0'52d—2,

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

ZIBa OCTAJIBHBIX IMapaMeTpa CXEMbI 3aMCUICHUA OTPaXar0oT IPOLCCCHI peHaKcaHHOHHOfI
noJrsipu3anuu, uX MOKHO ONPCACIINTD UCXOAS U3 CIICAYOIINX BBIpa)KeHHfII

_ R1"Rp*(R1+R3) (C1+C)?
(R1:C1—R2'C3)?

(1.3)
(R1°C1—Ry'C3)?
AC = ——————,
(R1+R2)2(C1+C2)



[Tocne HaxoXI€HHSI TApaMETPOB CXEMBI 3aMELIEHU, HEOOXOIMMO PacCUUTATh 3HAYECHUs
€MKOCTH M30JSIIMK )11 1BYX 9acToT 2 1 50 I'u. Ilpu npunoxkeHuu K ABYXCIOHHOMY JTUAIEKTPUKY
IIEPEMEHHOI0 HAINpPSDKEHUS! E€MKOCTh HEOJHOPOJHOIO JAMDJICKTPHKA 3aBUCUT OT YacTOTHI
IPUIOKEHHOTO HANPSDKEHHUs, COTIACHO cieyromei Gpopmyie:

C(w) = Cp + AC—— (1.4)

1+w2T2 "’

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

T =1-AC. (1.5)

KoHTposib cTeneHnu yBiIaKHEHHUS! MPOU3BOJIUTCS MYyTEM U3MEPEHUS] €MKOCTH H30JIALIUU
IIPU Pa3IUYHBIX YacToTaX. EMKOCTh M30JIA1IMY ¢ POCTOM YaCTOThI U3MEHSIETCS TEM CUJIbHEE, YeEM
OoJbIIIe CTENEHb HEOJHOPOJHOCTH H3OJIALMHU, TO €CTh YeM OOJbIIe TOJIIMHA YBIAKHEHHOTO
cnost. [Ipu oTcyTcTBUM yBiIakHEHUs (OJHOPOIHAS U30JISALINS) EMKOCTh OT YaCTOTHI HE 3aBHCHT.

Ha npakTtuke st KOHTpOJIS CTETCHH YBIAXKHEHHS W3OJSIUU MPOU3BOIAT M3MEPECHHS
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 BbIINIOJHEHUIO IPAKTHYECKOI0 3agaHus Ne2

TeMnbl TEMJIOBOIO CTApEeHHMs BHYTPEHHEW W30JBALUU ONPENCIAIOTCS CKOPOCTIMU
XUMHUYECKHUX peaklnii, 3aBUCSAIIIUMHU OT TemrepaTypbl. OObIUHO [0JIaratoT, YTO CPOK CIIY>KOBI IpU
TEIUIOBOM CTapeHHH OOpaTHO MPONOPIMOHATIEH CKOPOCTH XUMHUYECKMX peaknuii. Torma
OTHOILIIEHUE CPOKOB CIYKObl M30JSIIMM T; U T, HpU pa3HbIX Temneparypax T; u T, Oyzer
BBIpa)KaThCsl COTIacHO (popmyiie:

T1-Ty

T

2 =24 (2.1)
T1

rac AT — MOBBIIICHUEC TEMIICPATYPhI, BbI3BIBAIOIICC COKpAIICHUEC CpOKa CJ'Iy>K6BI

M30JISILIMY [IPH TEIIJIOBOM CTapeHUH B 2 pasa.

B cpeanem nns M301A0UM, HANpUMeEp, TATOBBIX JJIEKTPOABUIaTENIEd M CHIJIOBBIX
TpancopmaropoB AT cocrasiset 10 °C, mosTomy ypaBHeHue (2.1) Ha3bIBalOT MPAaBUIIOM JECATU
rpaaycoB (iU npaBwiioM MOHT3HUHTEpa).

Yacto ais M30JSAIUMU CHIIOBBIX TpaHchonpmaTopoB mpuHuMator AT = 8°C, a ecnm
U30IIAIHUS TpaHCc(hOpMaTOpPOB CHIIBHO M3HOMIEHA, TpuHUMaoT AT = 6 °C.

[To BennumHe nomycTUMON paboueil TemmepaTypbl BCe H3OJSALMOHHBIE MaTepUabl
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

Meroanyeckue yKa3aHUusl K BbINOJHEHHIO IPAKTHYECKOro 3a1aHus Ne3

DnexTpuyueckas MPOYHOCTh U30JISITOPOB 3aBHCUT OT COCTOSIHUS MX IOBEPXHOCTH U OT
BHJIa BO3JICUCTBYIOIIETO HanpspKeHUs. 110CKOJIBKY MOBEPXHOCTH HM3O0JISITOPOB 3arpsi3HAIOTCS U
YBIQXHSIOTCI  HEPAaBHOMEPHO, TO HANPsDKECHUE IEPEKPBITHS  NPONOPLHUOHAIBHO  HE




reoMeTpuuecKo, a 3(h(HeKTUBHON JUITMHE YT YTEUKU, KOTOPasi COCTOUT U3 TUPJISH] U KOJIOHOK,
COCTOSAIIUX U3 N U30JSTOPOB paBHA:

— Layr

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:

- JJIS1 U30JIATOPOB CTEPKHEBOTO 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,- —”L”;KC
3

1 (3'4)
re U yaxe — MAKCHMAIIBHOE JIMHEHHOE pabodee HAMPsDKEHUE DIIEKTPUYECKON CHCTEMBI,

yKazaHHoe B Tabn. 5, A, — ynmenpHas >(¢exTuBHas JUIMHA MYTH yTEUKH, BbIOMpaemas 1Mo

HOPMHUPOBAHHOMY 3HAUEHHIO COTJIACHO CTETICHH 3arpsiI3HEHHOCTH aTMocdeps o Tadr. 6.

Tab6muma 5
Uyom, 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
Cremenn A,, cM/kB (He menee)
Jia Bozymnbix JIDI npu [ns o6opynosanus PY nipu
3arpsiI3HEHHOCTU
aTMOC(epb! HOMUHAJIBHOM HamnpshKeHuu, kB HOMUHAQJIBHOM HanpshkeHuu, kB
6...35 110...750 6...35 110...750
I 1,7 1,3 1,7 15
1 19 1,9 1,7 15
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
Vil 4,5 4,0 45 4,0

B cBs3u ¢ BO3MOXHOCTBHIO TOBPEXKJICHUSI M3O0JATOPOB MPH IKCIUTyaTallMH YHUCIO N
U30JISITOPOB JIOJDKHO OBITh yBenuueHo: utst muHui 110-220 kB - Ha ogun, ans muauii 330-500 kB
— Ha JIBa U30JITOpA.

MeToanuyeckue yKa3aHUs K BbINOJHEHHUIO IPAKTUYeCKOro 3aganus Ne4
EMKOCTh IMITUHAPUYIECKOTO KOHJEHCATOpa ONpeensercs mo Gpopmyre:



C = £o'£r'§ﬂ'l (4.1)

In—
-

rae R - paanyc 000049k, CM; T - PaJyC TOKOBEIYIEH KUIIbL, ¢M; | - niuuHa Kabens,
M; &, - OTHOCHTEIIbHAS JUIEKTPUUYECKYIO 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
HEUTpaIbIO MPOUCXOIUT 3aMbIKAaHHE Ha 3€MJTI0, COTIPOBOXKIAIOIICECS N3MEHEHUEM HaIPSKEHUS
Ha ¢a3ax u HeTpanu. CucreMa mpu ITOM MOXKET MPOJI0JDKATh pab0TaTh, TaK KaK TOK 3aMBIKaHUS
Ha 3eMJIIO B TAKOH CUCTEME HEBEJIUK U PABCH:

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

C(b - n& ) (5'2)

rjie I — paguyc mpoBoja, cM; h - cpetHsist BBICOTa IOJBECA TPOBOIOB HaJl 3eMJIeH, cM; | —
JUTMHA JIMHUH, M;, &) = 8,85 - 10712 - IURJIEKTPUYECKasi 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 OCIAa0JICHHOM H3OJALMM B JIOOOM MECTe
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).

NHAyKTUBHOCTh  Jyroracsilieil KaTyImIKH BBIOMpaeTcss W3 YCIOBHS pe30HaHca

HaIPSKEHUN:
1

wl = ——



