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1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Lenpro mnpenomaBaHusi NUCUMIUIMHBI «TE€XHUKA BBICOKUX HAINPSHKEHUW» SIBISETCS
U3y4YEHHE TMPOLECCOB B  H3OJSIUH  JJEKTPOYCTAHOBOK TPU  BO3JCHCTBUHM  BBICOKUX
HaIpPSKEHHOCTEH JJIEKTPUUECKUX TOJIEH, HCCIEIOBAHUE U OINPEICICHUE AIICKTPUUECKOM
MPOYHOCTH H3OJIALUU AIEKTPOOOOPYAOBAaHUS MPHU PA3TUYHOM XapaKTepe BO3JIEHCTBYIOIIETO
HaIpsOKEHUsl, W3yYCeHUE METOJOB KOHTPOJS U MCHBITAHUS M3O0JIALMH SJIEKTPOYCTaHOBOK
BBICOKOT'O HATIPSIKECHHUS.

2 MecTo JUCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe1bHOIi POrpaMMbl

JNucuumnuHa TexHHKa BBICOKMX HaNpsDKEHUM BXOAMT B 4YacTb Y4YeOHOro IuiaHa
dbopMupyeMyr0 y4acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.

Jis  u3ydyeHus  AUCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (yMEHHMs,  BJaJCHUs),
c(hOpMHUPOBAHHEIC B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

WNudopmaruka

Marematuka

dusuka

DNEeKTPUYECKUE MAIITUHBI

DneKTpUUYeCcKre anmaparhbl

TeopeTnueckre OCHOBBI JEKTPOTEXHUKHI

3Hanus (YMEHUS, BIAJICHUS), TIOJTYYCHHBIC TIPH M3yYCHUU JAHHOW JUCIHUILTUHBI OyIyT
HEOOXOIUMBI 17151 U3YUYCHUS] JUCIUILITUH/TIPAKTHK:

HaznexxHocTb cuCTeM AIIEKTPOCHAOKEHHS

DneKkTpocHaOKeHHEe

YnpaiieHrue KaueCTBOM AIIEKTPUUYECKOM SHEPTUH

[Tpon3BoIcTBEHHAS-TIPETUILIOMHAS TIPAKTHKA

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbrate OCBOGHMS AUCHUIUIMHBI (MOIyJsl) «TeXHUKAa BBICOKHUX HampsKEHUI»
oOyyaronuics 10HKeH 00J1a1aTh CICYIOITUMU KOMIIETEHITUSIMMU:

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

[IK-5 Cnoco0OeH olieHMBaTh HOpPMAalIbHbBIE, YTSDKEIEHHbIE M IOCIeaBapUMHbBIE PEXUMBI U
JMKBUAMPOBAThH ABAPUHHBIE PEKUMBI pabOThl 00BEKTOB MPO(ECcCHOHATBHOMN AEATEIbHOCTH

I1K-5.3 CocraBisieT cXeMbl 3aMelleHUuss Ha O00CIyXHBaeMOM OOOpY/JOBaHUH,
paccuuThIBa€T ~ HapaMeTphl  peXuMa  KOPOTKOIO  3aMbIKaHUS  Ha
obopynoBanuu PY u JIOII, paccuutbiBaeT M BBIOMpAaeT YCTAaBKU MU
XapaKTEePUCTUKHU ycTpouicTB P3A

I1K-5.2 [IpoBoauT mnpoduUIaKTHUECKUE WCHBITAHUA W OCYIIECTBISAECT aHaIH3
(OYHKIIMOHMPOBAHMS YCTPOMCTB peJICHHOM 3allIMTEl M ABTOMAaTHKH
IMK-5.1 Opranu3oBbIBacT MIPOBEJICHUE ABAPUITHO-BOCCTAHOBUTEIBHBIX u

PEMOHTHBIX PabOT Ha 000PYAOBAHUH NOACTAHIINN




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mmast TpyI0eMKOCTh TUCIHHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacoB, B ToM

HHUCJIC:

— KOoHTakTHas pabora — 10,6 akas. yacos:
— ayIUTOpHAs — 8 aKajl. 4acoB;
— BHeayAUTOpHAs — 2,6 akaj. 4acoB

— camocTosTenpHas padbota — 88,7 akaz. 4acos;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yaca

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHast 3 =
KOHTaKTHas paboTa E 3 dopma TeKyIero
=
Pasyen/ Tema g (B akaj. yacax) E > Bun 5 KOHTPOJISI Kon
> & ©| caMOCTOATENBHOU | yCIeBaeMOCTH U
JACIUTUTAHBI ) E s . | komnereHuun
Q & paboTs MIPOME)KY TOUHOM
na6. | mpakr. | € 3
Tlex. 2'S aTTecTaluuu
3aH. 3aH. | O &
1.
1.1 Beenenue. CBs3b Kypca
co CMEHHBIMHU
NUCHUIIIIMHAMUA 1.
AIIEKTPOTEXHUYECKOTO CaMmocrosTensHoe
IUKIIA. HomunansHbIe U3yueHHe yueOHOMH Hammune MK-5.1,
HaNpsOKEeHUS 1 12 JIUTEpPaTyphl. KOHCIIEKTa. [K-5.2,
JHEPreTHYECKUX  CHUCTEM. 2. Pabora c DKcmpecc-onpoc. IK-5.3
TlepeHanpsokeHuss W HX AJIEKTPOHHBIMHU
K1accuUKanus,  KpaTkas OHOIHOTEKAMH.
XapaKTepHCTHKA.
Kparnocts
1.2 BHewHss  U30IA0MSA
JNIEKTPOYCTAHOBOK.  BHIBI
W30JISIMUA  DJICKTPUUECKHX
YCTAaHOBOK U YCJOBHS €€
paboTHL. Poub
aTMoc(epHOTO BO3myXa B
W30JISIIUN YCTaHOBOK
BBICOKOTO HANPSOKCHHA. | 4
XapaxkTepucTuka 1. Pabota ¢
pa3-IMYHBIX BHIOB paspsnia JNIEKTPOHHBIMHU
B BO3YITHBIX OMOIHOTEKAMU.
Hamuune
npoMexyTkax. Du3mdeckue 2.
KOHCIIEKTa.
MIPOLIECCHI B CamocTosaTenbHOoe IK-5.1,
. | Oxcnpecc-ompoc.
MOHU3HPOBAHHBIX rasax 1 1 12 |u3ydeHue yueOHON Samura IK-5.2,
JlaBuna 3JIEKTPOHOB. JUTEpPaTypHI. [K-5.3
NPaKTHYECKOTO.
HecamocrositenbHbIe u 3. IonroroBka u
3amanus Nel
CaMOCTOSITEIIbHBIC Pa3ps/ibl. BBITTOJTHECHUE
Oo0pazoBaHue cTprMepa. MIPaKTHYECKOTO.
IInazma. BonbpTcekyHIHBIE 3amanus Nel
XapaKTEePUCTUKH H30JIILHH.
CraHgapTHble TpPO30BOH U
KOMMYTallMOHHBII
UMITYJIbCBL. DIIEKTPHYCCKHUI
paspsa B BO3IyXe BIOJb
MOBEPXHOCTH TBEPAOM
U30JIALIHN. Koponnsiii
paspsiz.




1.3 . BHYTpeHHSIS H30JIIHs
3IEKTPOyCTaHOBOK. O0mmas

XapaKTepUCTHKA
BHYTpEHHEH H30JISIIAH
ANEKTPOYCTAHOBOK:
YCIIOBHUS paboTsl,
TpeboBaHus, TIPUHIIMIIBI 1. Pabota ¢
BBHINIOJIHEHUs. [a3oBasg W AJIEKTPOHHBIMHU
BaKyyMHast W30JISIIHS. OubIMOTEKaMHU.
Hammune
One-ra3oBas H30JISAIUS 2. KOHCIICKTA
KPYD Ha BBICOKOEC CaMOCTOSTEIBLHOE DKCIDECC-OIT 'oc I1K-5.1,
HanpsDKeHHe.  MeXaHUu3Mbl 0,5 /11 | 15 [u3yueHue yueOHOM 3pammap ’ I1K-5.2,
BO3HUKHOBEHUS U Pa3BUTHS JIUTEPATYPBI. I1K-5.3
azpsia B OKHIOKAX H 3. [loaroroBka u TPAKTHHECKOTO.
pasp ’ 3amaHus No2
TBEPABIX JIIDJICKTPHUKAX. BBITIOJTHCHHE
TenmoBoi, >MEKTPHUECKUN TIPaKTUIECKOTO.
U WOHM3AIMOHHBIA TPOOOH 3amanus No2
TBEpAOH W30JISAIINN.
3aBUCHMOCTh  TPOOMBHOTO
HAIPSDKCHHUSI OT Pa3IMYHBIX
tdakropoB.  KoHcTpykuus
BBICOKOBOJIbTHBIX
anrapaTrHbIX BBOJIOB.
14 I'po3oBrie
nepeHanpsbkeHuss.  MosHus
Kak HCTOYHHK TPO30BBIX
MepeHaIPsHKeHUH.
OCHOBHBIC  DJICKUKYECKHE
XapaKTePUCTUKA  MOJIHHU.
3alyThl OT MPSMBIX YIapOB
MOJIHUU.  30HBI  3alIUTHI
CTEP)KHEBBIX U TPOCOBBIX
P p 1. Pabota ¢
MOJTHHEOTBO/IOB.
AJIEKTPOHHBIMHU
3azemiieHue B
OuOIHOTEKAMH.
9JICKTPOYCTaHOBKaX 2 Hamnune
BBICOKOTO HaTPSKCHUSI. ) KOHCIIEKTA.
TpeGopaus p < CamocTosITEILHOE KCIDECC-OMDOC IIK-5.1,
1 23,7 |n3yuyenue yueOHOM P poc. IK-5.2,
3a3eMJISFOLIIM 3amura
o JIUTEPATYPHI. IK-5.3
ycTpolicTBaM.  3aIllUTHBIE IIPAKTUYECKOIO.
. 3. [loaroroBka u
PaspSIHUKH: 3alUTHBIC 3amanus N3
BBITTOJIHEHHE
IPOMEXYTKH, TPyOUaThle U
NPaKTUYECKOTO.
BEHTHJIBHBIC  Pa3PSITHUKH.
. 3amanusg Ne3
Henuneiinbie
OTPaHUYUTEITH
HepeHanpspkeHus.  3a-1uTa
U30JSIMA  00OpYIOBaHUS
CTaHIIMM U TIOACTAaHUMUU OT
BOJIH IPO30BBIX

NepeHanpspkeHui.  3ammura
U30JISIMN
TpaHchopMaTopoB u




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

/11

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
SKCILTyTallHOHHBIE
UCTIBITAHUS N30JIIIU.
Hcnbitanus U30JIILUH
MOBBIIICHHBIM
HAaIpPsHKEHHEM.
HcnbiTarensHsie
TpaHcHOPMATOPEL,
KacKaJHble cXxeMbl. MeTobl
UCIIBITAHUM TPO30OBBIMU U
KOMMYTallUOHHbIMU
HMITYJIbCaAMH. Mertonsl
Hepas3pyLIaoIero
KOHTPOJISI H30JIILIUH.

Bri6op
OTIOPHBIX

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

6/211

88,7

Uroro 3a cemectp

6/21

88,7

OK3aMCH




Hroro no aucumruinye | 2 | | 6/21 | 88,7 | DK3aMeH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

O6pa3oBarenbHble 1 HHPOPMAITMOHHBIE TEXHOJIOTUU

B mporecce m3ydenuss AucHUIUIMHBl « TeXHUKA BBICOKMX HAIPSDKEHHUI» TPUMEHSIOTCS
CJIeAyIOUIe 00pa30BaTeIbHBIE TEXHOIOTHH:

1. MudopManioHHbIe TEXHOJIOTUU — O0YYCHHE B AJICKTPOHHOW 00pa30BaTeIbHON Cpejie C
LEeNbI0 PACIIMpPEHUsl JOCTyNa K 00pa3oBaTelIbHBIM pecypcam, JJsl 4Yero IMpH MPOBEICHUU
OTIENBHBIX 3aHATHA W OpraHW3allMd CaMOCTOSITEIBHONH pPa0OThI CTYAEHTOB HCIOJIB3YIOTCS
IIEKTPOHHBIE BEPCHH KypCa JICKLHUH.

2. PaboTa B KOMaHJIe — COBMECTHAs JIEATEILHOCTh CTYACHTOB B TPYIIIE IPU pacyeTax Ha
7a00paTOPHBIX 3aHATHSAX, HANpaBICHHAs Ha pEUICHUWE OOIIeH 3aJauyd IyTeM CIIOKCHUS
pe3yIbTaTOB MHAWBUAYAIBHON paOOThI YWICHOB IPYIIIIHL.

3. Case-study - aHanu3 peajqbHBIX MPOOJEMHBIX CHTyallMid, HMMEBIIMX MECTO B
COOTBETCTBYIOIIEH 00JacTH TPOPECCHOHATBHON NESITEIPHOCTH W TOMCK BAPUAHTOB JIYYIIUX
peLICHU.

4. MexIuCcIMILTMHApHOE 00yUeHe — UCTIOIb30BaHUE 3HAHUM M3 PAa3HBIX 00JacTed U uX
IPYIIUPOBKA B KOHTEKCTE PEIIaeMOi 3a1a4H.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeIbHOH PadoThl 00yYaOImIMXCst
[TpexncraBneno B npuioxenun 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTeCcTAlUH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecnedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas UTEpPaTYypAa:

1. BaxoB, B. ®. Texnuka BbICOKMX HampspbkeHuid : ydeOnuk / B. @. Baxos, B. A.
JlaBpunoBuy. — Mocksa : UHOPA-M, 2020. — 262 ¢. — (Bricmiee oO6pazoBanue: bakanaspuar).
- ISBN 978-5-16-010565-9. - Teker : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1086750 (nata oopamenwus: 15.05.2023). — Pesxum goctyma:
1O TIOJIMTUCKE.

0) lonoHuTeEIBHAS TUTEPaTypa:


https://znanium.com/catalog/product/1086750

1. DnekTpoMarHuTHasi COBMECTUMOCTh M MOJIHUE3AIIUTA B DJIEKTPOIHEPTETUKE ;| YUCOHHUK
st By3oB / JIpskoB A.®., MakcumoB B.K. - M. : M3garensckuii nom MOU, 2017. - ISBN
978-5-383-01114-0 - Texkcr : anexrponnsiii / DbC "KoncynbpTanT crynenra” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383011140.html (nata obpamenus: 15.05.2023). -
Pexwum noctyna : mo nojamnucke.

2. benoenoa W.I1., Pacder 3eKTpUYECKUX TMOJICH YCTPONCTB BBICOKOTO HANPSIKECHUS :
yyeOHoe mocobue st By30B / bemoenoBa W.II., Enuceer 10.B., Koneunukuit E.C. - M. :
Wznarensckuit jom MOU, 2017. - ISBN 978-5-383 01112-6 - Texkct : snexkrpoHHbIH // DBC
"KoHncynbTaHT cTyneHra" [caiT]. - URL
https://www.studentlibrary. ru/book/ISBN9785383011126 html (mata o6pamenus: 15.05.2023). -
Pexwum noctyna : mo nojmnucke.

3. Henomusmuit B.A., DnexTpodu3ndeckne OCHOBBI TEXHUKU BBICOKUX HAIPSHKEHUH :
yueOHuK ayis By3oB / Hemomusimmii B.A. - M. : Uznmarensckmit tom MOU, 2017. - ISBN
978-5-383-01153-9 - Texkcr : anexrponnsiii / DBC "Koncynprant cryaenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383011539.html (gara obpamenus: 15.05.2023). -
Pexxum noctyna : nmo noanucke

4. boptauk W.M., Dnextpodu3nyueckue OCHOBBI TEXHUKHU BBICOKMX HANpPSDKEHUH :
yaeOHUK st By30B / I.M. BopTHuK 1 ap.; mox oomr. pex. M.I1. Bepemaruna - M. : U3natenbckmii
nom MOU, 2016. - ISBN 978-5-383-01017-4 - Texkct : snekrponHsiil / DbC "KoHcynbpTaHT
cryaenra : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785383010174.html (mara
obpamienns: 15.05.2023). - Peskum 1ocTyna : M0 HOIMKCKE.

S. Kypnan «BecTHuK IOVYpI'Y. Cepus «OHepreTukay
https://vestnik.susu.ru/power/issue/archive (mara obpamenus: 15.05.2023).

6. XKypHan «DJeKTpOTeXHUYECKHE CUCTEMbI U KOMIUTEKCh» http://esik.magtu.ru/ru/ (nata
obpamienns: 15.05.2023).

7. Xypuan "BectHuk VIBaHOBCKOIO rocy1apCTBEHHOI'O SHEPIeTUUECKOI0 yHUBEpcUTeTa"
http://vestnik.ispu.ru/taxonomy/term/102# (nata obpamenus: 15.05.2023).

B) MeToan4yeckue ykazaHusi:
Metonuueckue ykasaHusi npezactasieHbl B [lpunoxenun 3 k pabouelt mporpamme
JUCLIUTUINHBI

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecneuenne

Haumenoanue [10 Ne norosopa Cpox 1eicTBus INIIEH3UN
FAR Manager cB00OTHO pacnipocTpansemoe [10 06eccpodHo
Calculate Linux cBoOoaHO pacnpoctpansemoe [10 OeccpouHO
Desktop Xfce JIHO pacrpoctp p

MS Office 2007 Ne 135 ot 17.09.2007 0OECCPOUHO

Linux Calculate ¢B0001HO pacnpocTpansemoe 10 0eCCPOYHO

7Z1p c¢B0001HO pacapocTpausgeMoe I1O 0eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Ccblika
DrexkTpoHHas 0a3a meproanYecKux u3ganuii East View
Information Services, OO0 «MIBUC»
HannonanbsHas nH(pOPMallMOHHO-aHAJIUTUYECKast URL:
cucrema — Pocculickuii MHAEKC Hay4HOTO [IUTUPOBAHMUS '
(PHHIT)

https://dlib.eastview.com/

https://elibrary.ru/project risc.asp



https://www.studentlibrary.ru/book/ISBN9785383011140.html
https://www.studentlibrary.ru/book/ISBN9785383011126.html
https://www.studentlibrary.ru/book/ISBN9785383011539.html
https://www.studentlibrary.ru/book/ISBN9785383010174.html
https://vestnik.susu.ru/power/issue/archive
http://esik.magtu.ru/ru/
http://vestnik.ispu.ru/taxonomy/term/102
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

[MTouckoras cucrema Akanemus Google (Google Scholar) [URL: https://scholar.google.ru/

9 MartepuajJLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

MatepuanbHO-TeXHUYECKOE 00ecreueHre IUCIUIUIMHBI BKITIOYAET:

VYyebHble ayIUTOpUM JUIsl IPOBEACHUS 3aHATUN JICKIIMOHHOTO TUMa MyJIbTUMEIUHHbBIE
CpEeICTBa XpaHEHUs, IIepeiayll U MpeAcTaBIeHUS HH(OPMALIUU.

VY4ueOHble ayOUTOpUW Ui TPOBEACHUS MPAKTHMYECKUX 3aHATUH, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOJIA U MPOMEXKYTOYHOM arrectanuu [locka,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH

[Tomemienus A caMOCTOSTENbHOM paboThl 00yyaromuxcs [lepcoHanbHble KOMITBIOTEPHI
¢ makerom MS Office, Beixomom B UHTepHET © ¢ JOCTyIOM B 3JICKTPOHHYIO
nH(}OPMallMOHHO-00pa30BaTEIbHYIO CpPe/ly YHUBEPCUTETA

[Tomemenne st  XpaHeHHsT W NPOPHUIAKTHUECKOro  OOCIY)XKMBaHUS — y4eOHOTO
obopynoBanus Crennaxwu, ceidbl 11 XpaHEeHUsT Y4eOHOT0 000py1I0BaHUS


https://scholar.google.ru/

MPUJIOKEHHUE 1
(oGs3aTenpHOE)

Y4eOHO-MeTOIUYECKOE 0DecTieueHHEe CAMOCTOSAITe/IbHOI PadoThI CTY1eHTOB

AynuTopHas caMOCTOsTeNbHAs paboTa CTYJEHTOB Ha NPAKTUYECKUX 3aHATHUAX
OCYILECTBIISIETCA M0 KOHTPOJIEM IPENOJaBaTeNsl B BUIE PEIICHUS 3aa4 U YIIPAKHEHUH.

BueayauropHast camocTosiTenbHasi padoTa CTYAEHTOB OCYILECTBISIETCS B BUAE UTCHUS
JOTIOTHUTEIILHOW  JIUTEpaTyphl C YIUIyOnéHHOM mpopaboTKoil Marepuana, BBITOIHEHUS
MHIMBUAYaAJIbHBIX 3a/laHUl C KOHCYJIbTAllUsMU IIPENOAaBaTEs.

Pacnipenenenne 4acoB caMOCTOSITENBHON PAaOOTHI MO HEAENsM CEMECTpa MPHUBEICHO B
Tu1aHe-rpauKe BHIMOJIHEHHSI KOHTPOJIbHBIX MEPOIPUSATHIHA.

Ilpumepnuie ayoumopnsvie KOHmpoJibHblE pAdOmMbBL

AKP Nel
1 UTo nocy’Kuiao OCHOBOM BOSHUKHOBEHMSI TEXHUKHU BBICOKUX HanpshkeHuit TBH?
2. [TpuBeauTe mpuMep c1abo HeoOHOPOOHO20 NOI.
3. [Tpu OTCYTCTBUY BHELLIHETO 3JEKTPUUECKOT'O MOJs1, B KAKOM COCTOSIHUM HaXOASITCS
YacTHULIBI ra3a’?
4. Kakoli ra3 Ha3pIBaeTcs a1eKkmpoompuyamenbHuim U 1o4emy?
5. Onummre cJI0Ba, 4TO MPOUCXOIUT Ha puc. 1.3,0.
AKP Ne2
1. OnuiuTe cIoBa, YTO MPOUCXOIUT Ha puc. 1.4,a.
2. VYKakuTe yCIOBUE, KOTJA HecamoCmosmenvHulli pa3ps0 MOXKET CTaTh
CamocmosmenbHbiM pa3psaoom?
3. Hcnonw3ys ¢usznueckue mpencTaBieHus s JIeBOM BETBU Ha puc. 1.8 0ObSICHUTS,

noyeMy mnpu S = const W yBEJIMYCHUHW JIaBiicHus T P, DICKTpUUYECKH TPOOOH Ta30BOro
NPOMEXYTKa HACTYIAeT PU MEHbIIEM HanpspkeHuu npodost | Upp?

4. Kakoii ra3 Ha3pIBalOT 3JIEKTPONOIOKUTENbHBIM U 1ouemy? [IpuBennte nmpumMepsl
TaKOTO rasa.
5. Kakoe HanpspkeHue Oonbliie «pazpsoHoe HanpsaxceHue» WIN «KOPOHHOE

Hanpsscernue», U No4YeMy M B KaKUuxX oJISIX ?

AKP Ne3
1. Yro Takoe oObeMHBIHN 3apsn? e u korga oH obpasyercs M Kak OH BIMSAET Ha
pasBuTHe paspsiia’
2. Yro o3na4aeT Bpems ty. BO 6pemenu paspaoa t, cM. puc.1.14?
3. Yro oTobpaxkaroT KpuBble, 0003HaueHHbIe udpamu 1 Ha puc. 1.16?
4. Yem 00ycI0BIEHBI IOTEPH IIPU KOPOHHOM paspsoe?
5. Kak Bimser paccrosHue Mmexnay npoogamu JIDII Ha morepu sHeprum npu
KOPOHUPOBAHUU?
AKP Ne4
1. [Toyemy MHKpPO3a30pbl MEXIy JIUAJIEKTPUKOM U DJIEKTPOJOM YMEHbBIIAIOT
HaIpsDKEHUE TIEPEKPBITHS U30JIsATOpa?
2. Ha xakoMm yuyacTKe MOBEpXHOCTH 3arpsS3HEHHOTO M YBJIAXKHEHHOTO H30JIATOpa
BO3HHUKAIOT HCKPOBBIE KaHAJIbI?
3. [Tepeuncnure, B KaKUX TPeX COCTOSIHUAX MOKET HaXOJIUThCS Biara B mMacie. Kak

BIIMSIET TEMIIEpaTypa Ha PACTBOPUMOCTH BOJIbI B JKUJKUX TUAJIEKTPUKAX?
4. JaiiTe mosicHeHUs K KpUBOH 2, n300paxkeHHOM Ha puc. 1,21.



5. Yem 00yCOBIICHO CHIKEHHME TPOOMBHOTO HampspkeHus Ha puc. 1.24 B |l -oit
obnactu?

AKP Ne§
1. Uro npencraBiser coboit 6apvep, UCHONB3YEMBbIH B BBICOKOBOJBTHOW TEXHHUKE
IIPY U3TOTOBJICHUU TPAHCPOPMATOPOB, BBOJIOB U peakTOpoB? C KaKo IENBI0 €r0 UCHOIb3YIOT?
2. [aiite nosicnenus x puc. 1.27.
3. 3anumuTe BBIPAKEHHE JMJII BBIYMCICHUS BBIICIICHHOW TEIJIOBOM SHEPIUH B
TBEpAOU U30suuu. [laite moscHeHus.
4. Hanuune BO3IylIHOTO BKIIIOUEHUS B AMANEKTpuke (cM. puc. 1.30) yBennuuBaer
WM YMEHbBIIAET ero eMKocTh? JlaTh 00bsIcHEeHue.
5. Kaxue Busibl HanpsKEHMs BO3ACHCTBYIOT Ha BHICOKOBOJIBTHYIO M30JISIIMIO?
AKP Ne6
1. Hatite pactudposky nzonsaropy [ICI'6-A. Ha kakue HOMHHAJIbHBIC HAPSKCHUS
BBIITYCKAIOT MPOMBIIIIEHHOCTBIO ITOJABECHBIE U30JIATOPHI?
2. YkakuTe Ha3HAUYCHUE TPOXOAHBIX U30JSTOPOB.
3. JaiiTe cioBecHOe MosicHEeHUe K puc. 2.4,0.
4. Kak BbINONHACTCS 2na8HAs u301:AYus B BHICOKOBOJIBTHOM TpaHchopmarope?
S. VYkakuTe 10CTOMHCTBA Kabeel U3 CIIUTOTO MOJU3TUIICHA.
AKP N7
1. Uro mpexacraBnseT coOoil mpoduIakTUKa H30JALMU, U C KaKoW IeNbI0 OHa
MIPOBOJIUTCS?
2. OO0bsicHuTe, moyeMy KpuBasi Toka Ha puc. 2.10 umeet Taxoii Bua?
3. [TocTpoiiTe BEKTOPHYIO JHAarpaMMy TOKOB Yepe3 MMAJIEKTPUK W JalTe eu
MOSICHEHHS.
4. Uto nmpoucxoaut B 00beMe U30JIAINH Ha TOUKE Nepernda KpuBOH MOHUBAIMH CM.
puc. 2.12?
S. Kakum oOpa3oM MeToA «EMKOCTh-4acTOTa» IO3BOJISIET YTBEp)KIaTh, YTO

HU30JISIIMOHHBIE CBOMCTBA H30JIATOpPa Hey,Z[OBJ'IeTBOpI/ITeJ'ILHHe?

AKP Ne8

1. B Tedenue, kakoro BpeMeHM (M TIOYEMY) HCIBITATEIbHOE HAINpSIKEHHUE
NPUKIIAIbIBACTCS K U30SALUH?

2. Onumure KOHCTPYKIMIO KacKaJHOTO BKJIIOUEHHUS TpaHCHOpMATOpPOB M HX
Ha3HaYEHUeE.

3. [Tepeuuncnure 3meMeHThl Ha puc. 3.4,a U UX Ha3HAYCHHUE.

4. OO0mbscHUTE, Ha3HAYeHHE pe3ucTOpoB R1 — R2o M Rsam MpUBeeHHBIX Ha puc. 3.7.

5. [lepeunicnure dYeTBEpTOE W MATOE W3 MSATH YCIOBHH, KOTOPBIE HEOOXOIMMO

BBITIOJITHUTB, YTOOBI 00ECIICUUTH BBICOKYIO TOYHOCTb H3MCPCHHA BBICOKHX HaHpﬂ)KGHI/Iﬁ C
MMOMOIIBIO MIAPOBEIX PA3PAIHUKOB.

AKP Ne9
1. VKaxure Ha3HaYeHHE MEJHOTO pa3pe3HOro dSKpaHa B KOHCTPYKLUH
UCIIBITAaTEIFHOTO OfHO(a3HOTO TpaHchopmaTopa.
2. VYKaxuTe OTIIMYME CXeMBI BhIpsiMiIeHus puc. 3.4,0 ot puc. 3.4,a.
3. OOBsicHUTe, TIOYeMY K HCKPOBOMY MPOMEXYTKY Fio Ha puc. 3.7 mpuioxeHo
Hanpsokenue 10Ug?
4. [lepeuncnure TpeTbe W HYETBEPTOE W3 IATH YCIOBHH, KOTOpBIE HEOOXOIMMO

BBITIOJIHUTB, YTOOBI 00ECIICUUTH BBICOKYIO TOYHOCTb H3MCPCHHA BBICOKHUX HaHpﬂ)KCHI/Iﬁ C
MMOMOIIBIO MIAPOBEIX PA3PAIHHUKOB.



5. Onumure yCTPOMCTBO  BIIEKTPOCTATHYECKOro KuijoBoiabTMeTpa C100 Ha
HarpsbkeHue 10 75 kB.

HpumepH blé npaKkmuuecKue 3a0anus:

3aganue A8 NPaKTHYeCKOro 3anaTus Nel

MHorocnoifHasi HM30JIALKS COCTOUT M3 JBYX CJOEB PA3JIUYHBIX JUIEKTPHUUYECKHUX
MarepuasioB. Marepuan MEpBOrO  CJIOS HUMEET OTHOCHUTEIIbHYIO  JIUAJICKTPUUYECKYIO
MPOHUIIAEMOCTb €1 U YJIEIbHYIO IPOBOAUMOCTS Y1. MaTepuan BTOPOTro CIosi — COOTBETCTBEHHO €2
u 2. TouuHa EpBOTo U BTOPOTO €105 AUAJISKTPUKOB d1 1 d2, IUIOIIaab 3JEKTPOIOB - S.

3adanue. HauepTuTh OJMH U3 BAPUAHTOB CXEMBbI 3aMEIICHUS JBYXCIOMHONU M3OJSALUU U
paccuuTaTh ee napaMmerpbl. OnpeeNuTh CTENEeHb YBIAXKHEHUS U30JIALUHU, CYUTAs], YTO IPUIUHON
€€ HEOIHOPOJIHOCTH SIBJISIETCS €€ YBIaXKHEHHE.

Hcxonnble JaHHbIE IS pacueTa mpuBeneHbl B Ta0u. 1.

Tabmuma 1
[TapameTpsl Bapuanmui
U3OJISILIAN A 1 2 3 4 5 6 7 8 9 10
£ 2526|2728 2930313233 |34] 35
, 1516 17 | 1.8 |19 20|21 22| 25| 24 | 23
vil07 e 30 140 (5060|7080 90100110/ 120
Cm/Mm
2107 | o0l 00 | 24 |26 |28 (3032|3436 38| 40
Cw/m 01 22)24126128|3013234)36 )38 4
dy. v 10 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
d,, vm 5 6| 7 89 10|11 12| 13|14 | 15
S, on2 400 | 410 | 420 | 430 | 440 | 450 | 460 | 470 | 480 | 490 | 500

3agaHue 1/l NPAKTHYECKOro 3aHATHA Ne2

B cunoBom TpancopmaTope MpOUCXOUT TEIVIOBOE CTAPEHUE €r0 BHYTPEHHEH N30ISIUH
1O/J IeCTBHEM MOBBIIIEHHON TeMIepaTyphbl.

Mzonsuust TpancopmaTopa paccurTaHa Ha CPOK CIIYKObI paBHBIN T, IPU 3HAYCHUH
BO3JIeHCTBYIONIETO HarnpsikeHus: U, pabodeit TemmnepaTtype Ty, JOMMYCTUMOM U1l TAHHOTO Kiiacca
HarpeBOCTOMKOCTH U30JISLUH, U IPH OTCYTCTBUU YaCTHUYHBIX Pa3ps/IOB.

3adanue. IToctpouts rpaduk pacu€THOTO CPOKaA CITYKObI U30JISALUY NPU Temreparype 7y,
COOTBETCTBYIOIIEH KIIACCYy M3OJISILMH, & TAKXKE IIPU TEMIIEpaTypax, IPEBbIIIAIOIINX JT0IYCTUMYIO
pabouyto Temriepatypy Ha 5; 10; 25 u 50 %.

HcxonHble JaHHBIE M1 pacueTa MpHUBeIeHb! B Ta0I. 2.

Tabmuma 2
[TapameTpsl Bapuanmui
HA30JIALINN A 1 2 3 4 5 6 7 8 9 | 10
T,, JIET 20| 25 | 30|20 | 15| 25| 20 | 25| 30 | 15| 20
U, kB 10 | 275| 35 | 110 (220 | 10 | 27,5| 35 | 110|220 | 10
Kaace E|lA|B|F|H|Y|B|F|H|F|A
HarpeBo-CTOMKOCTH

3ananue AJ1s1 NPAKTUYECKOro 3aHATUsI Ne3
3adanue. Buibpath TN u30IsITOpa. HauepTuth 3CKU3 KOHCTPYKIMH BHIOPAHHOTO THIIA
M30JIITOpa W TIPUBECTH YHUCJIOBBIC 3HAYEHUS €r0 OCHOBHBIX XapakTepuCTUK. OmpenenuTtsb
HE00X0IUMOE KOJIMYECTBO U30JISITOPOB B TUPJISH/IE.



WcxonHple maHHBIC TS pacyeTa IpUBEACHBI B Ta0. 4.

Tabauua 4
[TapameTpsl Bapuanmoi
A 1 2 3 4 5 6 7 8 9 10
Uyom, KB 110 10 | 35 {220 |110| 35| 10 | 220 | 110 | 35 | 330
Cremerb |\ by bav v lvi v v ||
3drpd3HeHHA
> > > > >
< < n < n < a < a < n,
Bun cgeg _|leg _|lsg _|gg _|g9 _
TOKOBEAYIINX | 5 Q 8 Cl:" Z 8 g e 2 CI:" 2 8 Q 2 2 g =
meret | Z1E EIE] 212 5|15 52| &

3ajanue 1J151 NPAKTHYECKOro 3aHsiTust Ne4

JlnuHa OJHOKWUIJIBHOTO MACIIOHAIMOJHEHHOT0 KaOenms ¢ 3a3eMJICHHOM CBUHIIOBOM
000I104KOii paBHa [, pagnyc TOKOBEAYUICH >KUIbl 7 U paauyc obosouku R. M3onauus xadens
UMEEeT JUAIIEKTPUYECKYI0 IPOHUIAEMOCTh paBHYI &, . Kabenb paccuutan Ha pabouee
Hanpsokenue U.

3adanue. PaccuuTath E€MKOCTh KaOelsd | ONPEASIUTh XapakTep H3MECHCHHS
HaIPSKEHHOCTH 3JIEKTPUUECKOTO MOJISl Y TOBEPXHOCTH TOKOBEIYIIEH JKUITBI MIPU YBEIIMUEHUU €€
panuyca ot I 10 R. [Toctpouts 3aBucumocts E = f(ry).

Wcxonubie manHbIe 1S pacueTa IpUBEACHBI B Ta0. 7.

Tabmuma 7

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

[TapameTpsl

7, MM 3 2.5 6 18 5 2 7 20 4 24 16
[, MM 1100 | 1200 | 1500 | 1300 | 1000 | 1400 | 2000 | 1800 | 1600 | 2100 | 1700
& 23 127535 ] 45 | 30 [175]375] 52 | 42 |[575] 40

3aanue 1J151 MPAKTUYECKOro 3aHATUS NeS

B tpexdaszHnoii cucreMe ¢ N30JIMPOBAaHHON HENTpabio IPOU30ILIO0 KOPOTKOE 3aMbIKaHUE
onHO# (a3el Ha 3emito. 3BecTHO HOMHHANBHOE HampspkeHue cetu Uy, ceuyeHue MpoBOJOB S
(TPOBOJT KPYTJIOTO CEYEHHMsI), CPEIHSsI BHICOTA MOJBECA ITPOBOIOB HAJl 3eMJyIell N W JJIMHA TMHUK
anekTponepenay L.

3adanue. TpebyeTcs onpeaenuTh BETUINHY TOKa OAHO()A3HOTO KOPOTKOTO 3aMbIKaHUS Ha
3eMJIIO U BEIMYMHY MHAYKTUBHOCTH JAyroracsiiei KaTylIKy, BBIOUpaeMoi U3 yCIIOBUS HlealbHON
KOMIICHCAIIMU TOKA 3aMBIKaHUs Ha 3€MITIO.

Hcxoouvie nanHbIe AJIs pacueTa MpUBEACHBI B Ta0. 8.

Tabmuma 8

Bapuanmeui

A 1 2 3 4 5 6 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

5

6

[TapameTpsl

o

[, xm 10 [ 15|20 | 25 | 30 | 35 | 40 | 45 | 50 | 55
Uy, xB 10 /35| 6 |10 |35 | 6 |10 |35 |10 ] 35




MPUJIOKEHHUE 2
(o0s3aTenBHOE)

OueHovHbIe cpeaCTBA JJIsl MPOBeEIEHUs MPOMEKYTOUHOM aTTeCTAIMU

a) [lnanupyembie pe3yJbTAThl 00yUEeHUS U OLEHOYHbIE CPeACTBA ISl POBEACHUS NMPOMEKYTOYHOM aTTeCTAUM:

Kon

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN
WHJIUKaToOpa

OneHouHble CpeCcTBa

IIK-5: Cnoco0eH onieHUBATh HOPpMAJIbHBIC, YTH/KECJICHHBIC U nocneanapni’mue PEKUMBI M1 IUKBUAUPOBATH aBapHﬁHbIe PEKUMbI paﬁ()Tbl 00bEKTOB

npo(ecCHOHATBHOU 1A TeJIbHOCTH

[IK-5.1 Opranu3oBbIBacT MIPOBEICHUE
aBapuilHO-BOCCTAHOBUTEIIBHBIX u
PEMOHTHBIX paboT Ha 000pYyIOBaHUU
MOJCTAHIINM

IlepeyeHb BONPOCOB Al POMEKYTOYHOH ATTECTALMHU

1. YT0 mocmy>Kuiio OCHOBON BOZHUKHOBEHHSI TEXHUKH BBHICOKMX HampsbkeHnin TBH?
2.  Tloyemy ans nepemayu SIEKTPUUECKON SHEPTHU HA OOJBIINE PACCTOSIHUS UCTIONB3YIOT OBBIIIEHHOE
HamnpsbxeHue?
Kaxkue yetslpe paznena uzydaet kypc TBH?
Kakwue Tpu BUJa M30ISIMH UCTIONB3YIOT B BBICOKOBOJIBTHOM 000PY/JOBaHHH?
JaiiTe onpeneneHue BHEIIHEH U BHYTPEHHEH M30JIALUH 11 BBICOKOBOJILTHOTO 00OPYIOBaHMUS.
s Kakux 1eneu Ciay>KuT AUSJIEKTPUK?
Kaxoe mosne coznaercs Mex Ty U30IMPYEMbBIMH JIEKTPOIaMuU?
Urto 03HayaeT 3MeKTpuiecKas MPOYHOCTh AUIIEKTPUKA?
Uro o3HauaeT NpoOMBHOE HANIPSHKEHUE TUJIEKTPUKA?
0. Yto 03HAYAET MMOJHBIM, HETIOJIHBIA 1 YACTUYHBIN MPOOOH TUITIEKTPUKA?
11. HazoBute Tpu GOPMBI AIEKTPHUIESCKOTO OIS
12. TlpuBenute npuMep OJHOPOIHOTO HOJS.
13. IlpuBenute mpumep c1ab0 HEOTHOPOTHOTO MOJIS.
14. TlpuBenute mpumep pe3KO HEOJTHOPOIHOTO TTOJIA.
15. Yro xapakrepusyer kodddumment neomHopoaHoctn KH saexktpuueckoro mnona? Kak 3To
KO3 PHLMEHT paccuUTaTh?
16. Kak paccuutars CpellHIOI HANPSHKEHHOCTH 3JIEKTPHUECKOTO TOJIST MEXTY JIEKTPOIaMu?
17. Ot 4gero 3aBUCUT MaKCUMaJIbHAS HAMIPSHKEHHOCTD JIEKTPUUIECKOTO TOJIST MEXKIY MIEKTPOIaMu?
18. 3anmmmre ¢opmysly A BBIUMCICHHS MaKCHMAJIbHOW HANPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIS

RO N oW




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBa

KOaKcHaJbHOTO Kabens. [laite pacuindpoBKy BBeIeHHBIM 0003HAYCHHUSM.

19. 3Banummmre ¢opMmyny IS BBIYMCICHHS CpPEAHEH HANpPSHKCHHOCTH SJIEKTPHYECKOTO OIS
KOaKCcHaIbHOTO Kabemns. [laiite pacumdpoBKy BBEIEHHBIM 0003HAYECHUSM.

20. 3amumute GopMyny JUIS BBIYUCICHHS KO(MPHUIMEHT HEOMHOPOAHOCTH KH 3JIEKTpUYIecKOro moJis
KOaKcHaJbHOTO Kabens. [laite pacuindpoBKy BBeIeHHBIM 0003HAYCHHUSIM.

21. Yemy paBHO 3HaueHHe KoddduureHnta HeogHOpoAHOCTH KH anekTpuyeckoro momis uis
OJTHOPOJIHOTO, 1200 HEOJHOPOIHOTO M PE3KO HEOAHOPOIHOTO ITOJIeH?

22. Ha3oBuTe JBE CUCTEMBI AIIEKTPOIOB, CO3JAIOIINE ANEKTpUIecKoe moje. JlaliTe M XapaKTepUCTUKY.

23. latliTe onpeaeneHrue CHMMETPUYHON CHCTEME JICKTPOJIOB.

24. ]latiTe onpeneneHue HECUMMETPUIHOMN CHCTEME DIIEKTPOJIOB.

25. Ilpw OTCYTCTBHHM BHEIITHETO JIEKTPUIECKOTO MOJIsL, B KAKOM COCTOSIHUM HaXOASATCS YAaCTHUIIBI ra3a’?

26. Kaxk paccunrarh CpeqHIOI0 JIUHY A cBOOOMHOTO mMpodera dactuilsl ra3za? HasoBure Tpu dakropa,
KOTOpBIE OKa3bIBAIOT CYIIECTBEHHOE BIHMSHHE HA A.

27. Kak BiusieT AaBJieHUE ra3a Ha CPEIHION JUIMHY A CBOOOJIHOIO Mpo0era 4acTUIlbl ra3a?

28. Kak BiusieT TeMneparypa rasa Ha CpellHIO JUTHHY A CBOOOJHOTO mpobera 4acThIlbl Taza’?

29. Kaxkoe cocTossHME aTOMa HAa3bIBACTCS YCTONYNUBEIM, T. €. HOPMAIbHBIM?

30. Kaxkoe cocTosiHME aTOMa Ha3bIBAETCS BO3OYKICHHBIM?

IIpumepHoe mpakTHYeCKOe 3a/1aHNe:

MHorocnolHast U30JIAIUS COCTOUT U3 JIBYX CIIOCB Pa3IMYHBIX TUIICKTPUUECKUX MaTepraioB. Marepua
IIEPBOTO CJIOS IMEET OTHOCHUTENBHYIO IUAIEKTPUIECKYIO TPOHUIIAEMOCTb €1 M YACTHHYIO TPOBOIUMOCTS 1.
Marepuai BTOpOro CJI0si — COOTBETCTBEHHO €2 U 2. TOIIIMHA IEPBOTO U BTOPOTO CJIOS AUICKTPUKOB d1 1 Oy,
IJIOMIAJIb 3JIEKTPOJIOB - S.

3aoanue. Ha‘lepTI/ITB OIWH U3 BApUAHTOB CXEMBbI 3aMCIICHUA ,[[BYXCJ'IOI‘/JIHOI‘/JI H30JI0HUU U PACCHUTATD €€
napaMeTphl. OHpeZ[eJ'II/ITL CTCIICHb YBJIAXKHCHHA U30JISIIUA, CUHUTAsA, YTO HpH‘{HHOﬁ €€ HCOAHOPOAHOCTH
SBJIACTCA €€ YBJIAJKHCHHC.

IpuMepHoe MpaKTHYECKOE 3aIaHN€:

B cuiioBoM TpaHchopMaTope MPOUCXOAMT TEIJIOBOE CTAPSHUE €r0 BHYTPEHHEH HU30JIAIIUH [TO]T ICHCTBUEM
TIOBBLIIIICHHON TEMIIEPATYPHL.

W3onsimus TpaHCQOpMAaTOpa paccuMTaHa Ha CPOK CITYKOBI paBHBIN T,;, TIPU 3HAYCHUH BO3ICHUCTBYIOIETO
HanpsbkeHus: U, paboueii temnepatype 7y, AONYCTHMOM U1 TAHHOT'O KJIACCa HArPEBOCTOMKOCTH U30JISILMHY, U




Kon

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN OueHouHbIE CpEACTBA
HHAUKATOpa
IIPU OTCYTCTBUU YACTHYHBIX Pa3psiIOB.
3adanue. ITocTpouTh TpadK pacIeTHOTO CPOKA CITYKOBI M30JIALINH IIPH TeMriepaType 7, COOTBETCTBYIOIIEH
KJIaccy M30JILMH, a TAKXKe IPHU TeMIIepaTypax, MPEBHILIAOIINX JOIIyCTUMYIO pabouylo TeMIeparypy Ha S;
10; 25 u 50 %.
[K-5.2 [IpoBoauT npoduIaKTHUECKUE UCITBITAHUS
u OCYILIECTBIISIET agamu3 | IlepeyeHb BOPOCOB VISl IPOMEKYTOYHOM aTTeCTALIMU
(pyHKIMOHMPOBAHMS YCTPOHCTB PeICHHOM 1.  Yto MOXKEeT MOCTYXHUTh NPUYMHON Mepexoja aToMa M3 HOPMaJbHOTO COCTOSIHHSL B BO30YXACHHOE
3alIUTHl 1 aBTOMATHKH cocTosnue?
2.  YxkaxuTe BpeMs npeObIBaHUS aToMa B BO3OYKIEHHOM cocTossHuHU. Korma atoM u3mydaer ¢poToH?
3. Korga n nouemy 31€eKTpOH HOKHUIAET aTOM, T.€. CTAHOBUTCSI CBOOOAHBIM?
4. Yro o3HaUACT npoyecc uoHUzAYUYU amoma?
5. Uro o3HauaeT npoyecc pekombuHayuu amoma?
6. Kax paccunrars k03 punreHT creneHn noHn3aum raza K.
7. Kakoii ra3 Ha3bIBaCTCsI 91EKMPOOMPUYAMETbHbIM U TIOUEMY ?
8.  Kakoii ra3 Ha3bIBaeTCS 31EKMPONOLONCUMENTbHBIM U TIOYEMY?
9. HasoBuTe nBa BUJa HOHU3ALMH, U JAWTE UM OIPEACICHUS.
10. Yro o3HAYACT 0OBeMHAA UOHUZAYUA?
11. YTo0 O3HAYAET NOBEPXHOCMHASA UOHUZAYU?

12. HazoBuTe ueThIpe BUIA 00beMHOU UOHUZAYUU?

13. OOBsicHUTE IpOLIECC BOSHUKHOBEHUS YOAPHOU UOHUSAYULL.

14. TloueMy vreKkmpoHHas yOapHas uoHU3ayus PEodIaaaeT Hall UOHHOU YOAPHOU UOHU3AYUEU?
15. 3anmmmure ycnosue (GopMyily) BOSHUKHOBEHUS 21eKMPOHHOU YOAPHOU UOHUZAYUU.
16. Omnumure ca0Ba, YTO NPOUCXOTUT Ha pHc. 1.3,a.

17. OObscHUTE MpoIecC BOSHUKHOBEHUS CHIYHEHUAmMOoul UOHUAYULL.

18. 3anmmmre ycnoBue (GopMyITy) BOSHUKHOBEHUS CTHYHEHUAMOU UOHUAYULL.

19. Onummure cia0Ba, YTO MPOUCXOTUT Ha pHc. 1.3,0.

20. OOmbscHHTE MPOLIECC BO3HUKHOBEHUS (QOmMOouoHu3ayuu.

21. 3amumuTte ycioBue (GopMyIry) BOSHUKHOBEHHUS (DOMOUOHUAYUL.

22. Omnumwure cIoBa, 4TO MPOUCXOAUT Ha puc. 1.3,B.

23. OOmBsicHUTE MPOLECC BO3HUKHOBEHUS MEPMOUOHUZAYUU.

24. TlepeunciuTe TpU criocoda BOSHUKHOBEHUS MepMOUOHUZAYUL.

25.  OOBsACHHTE IPOLIECC BOSHUKHOBEHHS HO8EPXHOCMHOU UOHHOU UOHUAYUU.

26. 3anumuTte ycaoBue (hopMyiy) BOSHUKHOBEHHS HOBEPXHOCMHOU UOHHOU UOHUZAYUU.
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27. OOBsicHHUTE POLIECC BOSHUKHOBEHUS 108EPXHOCMHOU UOHUZAYUY KBAHMOM C8emda.

28. 3amumuTte yciaoBue (HopMyIy) BOSHUKHOBEHUS HOBEPXHOCMHOU UOHUZAYUU KBAHIMOM C8emd.

29. OOBsAcHHTE TpoLIECcC BOSHUKHOBEHHS MePMOINEKMPOHHOU IMUCCUU.

30. OObsAcHHTE TPOIECC BOHUKHOBEHUS d6MOINEKMPOHHOU UlU XO0N00HOU dmuccuu. Ilpm xakom
3HAYEHUH DIEKTPHUYECKOTO OISl OHA BO3MOXKHA?

IIpumepHoe MpakTHYeCKOe 3a/1aHNe:

3adanue. BeiOpaTh TN H30nsTOpa. HauepTUTh 3cKKU3 KOHCTPYKIUH BEIOPaHHOTO THUIIA W30S TOPA U
MPUBECTH YHCIIOBBIC 3HAUCHHUS €T0 OCHOBHBIX XapaKkTepucTHK. OmnpenennuTh He00X0IMMOe KOJTHYECTBO
H30JISITOPOB B TUPIISHE.

Memoouueckue ykazanus. IneKTprUIecKasi IPOYHOCTb H30JIATOPOB 3aBUCUT OT COCTOSIHUSI UX
[TOBEPXHOCTH M OT BHJA BO3JICHCTBYIOWIETO HANPsLKEHUS. 10CKONBKY TOBEPXHOCTH U30JIATOPOB
3arps3HAIOTCS U YBIAXKHSIIOTCS HEPaBHOMEPHO, TO HANPSDKEHUE MEPEKPBITHS MPOITOPLIUOHAIBHO HE
reOMETPUUYECKOH, a 3 PEKTUBHON JIMHE ITyTH YTEYKH, KOTOPasi COCTOUT W3 TUPJISIHI U KOJIOHOK, COCTOSIIIHX
13 N U30JTOPOB

IIpumepHoe MpakTHYecKoe 3a1aHue

JlnmrHAa OTHOKUITBHOTO MAaCIOHATIOTHEHHOTO Kabems ¢ 3a3eMIIEHHOW CBUHIIOBOM 000JI04KOi paBHA [,
pajaryc TOKOBEAYIIEH KHJIBI ' M paguyc 00onouku R. M3omsius kabemns UMeeT AUIICKTPUICCKYIO
MIPOHUIIAEMOCTh paBHYIO &,. Kabenp paccunTan Ha pabodee HanpsokeHue U.

3adanue. PaccuntaTh eMKOCTB KaOeis U ONpeAEIUTh XapaKkTep N3MEHEHHs HalpSHKEHHOCTH
3JIEKTPUIECKOTO OIS Y IOBEPXHOCTH TOKOBEIYIIEH JKUIIBI PH YBEIHMUEHUH ee pajguyca ot I 10 R.
[ocrpouts 3aBucuMocTh E = f(ry).

B TpexdasHoii cuctemMe ¢ n30JMPOBaHHON HEHUTPANBIO MPOU30IILIO0 KOPOTKOE 3aMbIKaHUE OJHOHN (a3bl Ha
3emJ1i0. MI3BecTHO HOMUHANBHOE HampsbkeHue cetu Uy, cedeHne mpoBojoB S (IIPOBOJ KPYIJIOTO CEUSHHS),
Cpe/IHsIS BBICOTA TTO/IBECa MPOBOJIOB HAJI 3eMIIeH h W JTMHA JIMHUH dJIeKTporepenay L.

3adanue. Tpebyercsi ONpeNeNiTh BEIWYHHY TOKa OJHO(PA3HOTO KOPOTKOTO 3aMBIKaHUS Ha 3EMII0 U
BEIMYMHY WHAYKTUBHOCTHU JYTOTACAIICH KaTyIIKH, BRIOMPAEMOW U3 YCIOBUS HIICAUTHHON KOMIIEHCAIIUY TOKA
3aMBbIKaHUs Ha 3€MJIIO.
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WHIUKATOpa
IK-5.3 CocTaBisieT  CXeMbl  3aMCIIeHUS  Ha
00CITy’)KUBAEMOM obopymoBanuu, | IlepedeHb BOpOCOB 115l IPOMEKYTOYHOM aTTECTALMH
pacCauThIBACT HapaMeTpbl pexuma OnuImmTe CII0Ba MPOIIECC «JIaBHHA DJICKTPOHOBY, TE W KOTAa OH BO3HUKAET?

KOPOTKOI'O 3aMbIKaHHUs Ha 00OpYZOBaHUU
PY wu JIDII, paccunuTeiBacT u BBHIOHpaeT
YCTaBKM U XapaKTEPUCTUKU YCTPOMICTB
P3A

Haiite onpenenenue ko3pPUIUEHTY yIapHOH HOHU3ALKH O.

[ToueMy nociie NpoX0KAeHNS TaBUHBI JJIEKTPOHOB B ra3e OCTAIOTCS MOJI0KUTEIbHBIE HOHBI?

JlafiTe ciioBecHOE OIMCAHNE, YTO IIPOUCXOIUT Ha puc. 1.5.

[Touemy pe3ynbTupyIOIIast HANPSHKEHHOCT Ha pHC. 1.5 UMeeT Takyio 3aBHCHMOCTD?

Jaiite cnoBecHoOe onucaHue, 4YTo MPOUCXOIUT Ha puc. 1.6.

Kakoil pa3spsn B razoBoM NPOMEKYTKE IOCIE NMPOXOXKIACHHS JIABHHHOTO IPOLECCA HA3bIBACTCS
HECaMOCTOSITEIBHBIM pa3psaoM?

8. Kakoil pa3psa B razoBoM MPOMEKYTKE IMOCIe MPOXOKACHUS JaBHHHOTO MpOoIlecca Ha3bIBACTCS
CaMOCTOSITETIFHBIM pa3psaaoM?

9.  VkaxuTe yclaoBue, KOTJa HECAMOCTOATENIBHBIN Pa3ps] MOXKET CTaTh CAMOCTOSITENbHBIM paspsiiom?

6. VYkaxuTe YCIOBHE, KOTJA CAMOCMOSAMENbHbI pasps0 MOXET CTaThb HecamoCmosmenbHbiM
paspsioom?

10. VYxaxute nABa YCIOBHS BO30OHOBJIECHHUS JIABUHHOTO IIpOLIECCa B TA30BOM IPOMEXYTKE HpU
CaMOCTOSITEIbHOM (hopMme ero paspsiza.

11. Tlouemy Ha puc. 1.7 ABe MeNKHE JTABUHBI MPUTATUBAIOTCA K HEHTPAIBHON KPYITHOH TaBHHE?

12. OObsicHUTE MPUYMHY BO3HUKHOBEHHMS JABYX MEJIKUX JIaBUH Ha puc. 1.7.

13. OObsicHuTE Mpouecc 00pa3zoBaHUs KATOIHOTO cTpuMepa. UTo 3TO Takoe, U Kak OH MpOosBIIseTcs?

14. HazoBuTe KpUTHUECKOE YHCIIO SIEKTPOHOB B JIABHHE Nyp, IPU KOTOPOM JIABUHHBIN pa3psi IepeXoauT
B CTpUMEpHBIH paspsa. OObsICHUTE 3TOT MpoIiecc.

15. Yro o3HayaeT KPUTHUYECKOE DACCTOSHHUE Xip, NPH KOTOPOM JIABMHHBIA DPa3psii MEPEXOAUT B
CTpUMEpHBIH pa3psia. OOBICHUTE ITOT MpoIiecc.

16. Kaxk BnusieT paccTosHHUE MEXIY JEKTPOJaMH Ha Tepexojl JaBHHHOTO pa3psia B CTPUMEPHBIH
pa3pan. O0bsICHUTE 3TOT MpoLEcC.

17.  3aBHCHUMOCTb MEXIY KaKUMH (PU3NYECKUMHU BETMUYMHAMH ISl OZTHOPOJHOTO JIEKTPUIECKOTO OIS
ycraHaBnuBaet 3akoH [lamena? [IpuBenuTe rpaguueckoe oToOpakeHue 3akoHa [lamena ams Bo3ayxa.

18. Hcmonw3yst hmznuveckue MpecTaBIeHuUs U IPaBoii BETBH Ha puc. 1.8 00BsACHHUTE, oYeMy mpu S =
const u yBenuuyeHuu naBieHUst TP, 4TOOBI OCYIIECTBUTH DJEKTPHUUECKUI MPoOOH Ira30BOr0 MPOMEXYTKa
HEOOXOJIMMO YBEIMYHTh HaNpsKeHUH po6ost TUmp?

19. Hcnons3yst pmznuveckue MpecTaBICHuUs U IPaBoi BETBH Ha pUC. 1.8 00BsACHHUTE, TOYeMy 1pH S =
const u ymeHnplieHuu faBneHus |P, mpoOoil ra3oBoro mpoMexyTKa HacTymnaeT NpU MEHBIIEM 3HAaYeHUHU
HanpsbkeHuH 1mpooost | Unp?

NogakrowhE
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20. Hcmonbsys ¢u3nuecKue MpeacTaBiIeHus A JIEBOH BETBH Ha pHC. 1.8 00BACHUTH, moueMy mpu S =
const u yBennuenuu nasieHus TP, anekTpuyeckuii mpoOOi ra30BOTro MPOMEKYTKa HACTYMAET IIPH MEHbILIEM
HanpspkeHud mpo6ost | Urp?

21. Hcmonb3ys Gu3MUECKIE MPEICTABICHUS JIJIsl JIEBOW BETBU HA pHc. 1.8 00BACHUTH, TOUYeMy Ipu S =
const u ymeHbIeHNH JaBieHUs |P, 4TOOBI OCYIIECTBUTH AIIEKTPUUECKUN MpoOOol ra3oBOTO MPOMEKYTKA
HEOO0XOIMMO YBEIUYHUTh HaNpsHKeHUH mpo6ost TUmnp?

22. Hcnonk3ys husnveckue MpeacTaBiIeHus Ui IPaBoi BETBU Ha puc. 1.8 00bICHUTH, mouemy mpu P =
CONSt 1 yBenMUEHUH PACCTOSIHUM 1S, YTOOBI OCYIIECTBUTH SJICKTPHUUECKHH MPOOOH Ta30BOr0 MPOMEKYTKA
HEOO0XOIMMO YBEIUYHTH HaNpsHKeHUU mpo6ost TUmp?

23. Hcrmonb3ys ¢pusndeckue mpeacTaBIeHUs Il TpaBod BETBU Ha pucC. 1.8 00bICHUTS, modeMy ipu P =
const m yMeHbIICHUH JaBIeHHS |S, mMpoOoi ra3oBOro NMpoMeXyTKa HACTyIaeT MPH MEHBIIEM 3HAuYeHHUH
HanpspkeHuu mpooost | Urnp?

24. Hcrmonb3ys (hu3mdeckre IpeCTaBIeHHU s JIEBOH BETBU Ha puc. 1.8 00bsICHUTH, Todemy mipu P =
const u yBeIMYCHUH AaBJICHHS 1S, 3JEKTPHICCKUI POOO0I ra30BOT0 MPOMEXYTKA HACTYIIAeT IPU MEHBIIIEM
HanpspkeHuu mpooost | Unp?

25. Hcmonb3ys Qu3nueckue MpeacTaBiIeHus UIst IEBOH BETBH Ha puc. 1.8 o0bACHUTD, ToueMy ipu P =
CONSt ¥ yMEHBIICHUH JABIEHHS |S, 4TOOBI OCYIIECTBUTH JIEKTPUUECKHNA MPOOOH ra30BOTO MPOMEKYTKA
HEOO0XOIMMO YBEINYHTH HaNpsHKeHUH mpo6ost TUmp?

26. OOBsICHHUTE, YTO MPOUCXOAUT C HANpsDKeHUH Po6ost Unp Ta30BOr0 MPOMEKYTKA TPH YBEITUUESHUH
TeMIepaTypbl rasa’?

27. OOBsACHUTE, YTO MPOUCXOIUT C HANpPsHKEHUH 1po0ost Unp ra30BOro mpoMexyTKa MPH YMEHBIICHUH
TeMIepaTypsl raza?

28. Ha ocHoBanuu 3akoHa [lamreHa ykaxwure 7Ba crioco0a MOBBIIIEHHS TPOOUBHOTO HANPSDKEHNUS Ta30B.

29. [Ilepeuncnure ra3bl, Y KOTOPHIX 3JIEKTPUYECKas MPOYHOCTh HWKE, YEM Yy BO3IyXa. YKaXKHTE BO
CKOJTBKO Pas3.

30. Tlepeuncnmte ra3el, y KOTOPBIX JJEKTPHUYECKas MPOYHOCThH BBINIC, YEM Y BO3AyXa. YKaKUTE BO
CKOJIBKO pa3.

IIpumepHoe NpaKTHYECKOE 3a1aHUE:

B TpeX(l)a3HOI7I CHUCTEME C PI3OJII/IpOBaHHOﬁ HeﬁTpaHBIO MMPpOU301IJI0 KOPOTKOC 3aMbIKaAHNUE OHHOﬁ (baSBI Ha
3eMi1r0. MI3B€CTHO HOMUHAIIEHOS HAIPsAKEHUC CCTU UH, CCUCHUC IIPOBOJAOB S (HpOBO,Z[ KpyrJjoro CG‘-ICHI/IS[),
CpCaHss BbICOTA IOABECA MPOBOAOB HAJ 3emieii h u JJIMHA JIMHUM 3JICKTPOIICpEaAaq L.

3adanue. Tpebyercst onpeAenuTs BETUUMHY TOKA OAHO(A3HOT0 KOPOTKOTO 3aMbIKaHUS Ha 3€MITIO U
BEJIMYMHY WHAYKTUBHOCTH AYTOTaCAIIeH KaTyIlIKH, BRIOMPAEMOW M3 YCIOBHUS HJI€ATbHON KOMIIEHCAIINN TOKa
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3aMBIKaHHS HA 3eMITIO.
IpumepHoe MpaKkTHYECKOE 3a1aHU:

MHorocolHast U30JIAIHS COCTOUT U3 JBYX CIOCB Pa3IMYHbIX TUIICKTPHUECKUX MaTepUaoB. Marepua
MEPBOTO CJIOS UMEET OTHOCUTEIBHYIO TUIICKTPHUUECKYIO TPOHHUIIAEMOCTD €1 M YACIBHYIO TPOBOUMOCTb V1.
Marepuai BTOpOro CJI0si — COOTBETCTBEHHO €2 U 2. TOIIIIMHA IEPBOTO U BTOPOTO CJIO0S AUICKTPHUKOB d1 1 Oy,
IUIOIIAb 3JIEKTPOIOB - S.

3adanue. HauepTuTh OJWH U3 BapHAHTOB CXEMBI 3aMEIICHHS JBYXCIOMHON 30N U PACCUUTATH €e
mapaMeTpEhL. OHpGI[CJII/ITL CTCIICHb YBJIIAXKHCHHA U30JIAIUN, CUUTAA, YTO HpI/I‘-II/IHOI\/'I €€ HCOAHOPOAHOCTH
SIBJIIETCS €€ YBIaKHEHHE.




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMWSL:

IlogroroBka K IPOMEXKYTOYHOM aTrTeCTalMyd 110 JUCUUIUIMHE 3aKJIK0YacTcs B
CaMOCTOSITENIbHON JETaIbHOM MPOpabOoTKe JIEKIIMOHHOTO MaTepHuaja U MaTepuana, BBIHECEHHOTO
Ha  CaMOCTOSTENIIBHOE HM3Y4YEHHE C  HCIOJIb30BAHMEM PEKOMEHIYEMOM OCHOBHOM U
JOTIOJIHUTEIbHON JIUTEepaTyphl. PekoMeHayercss Npou3BOOUTH MOATOTOBKY CHUCTEMAaTHYECKH,
UCTIONB3YS BCE BpEMsl, IPEIyCMOTPEHHOE YUEOHBIM IJIAHOM ISl CAMOCTOATEIbHOM paboTHI.

Kpurtepun onenkn

IMoka3aTe i U KPUTEPUU OLEHMBAHUS MIPOMEKYTOUHOI aTTECTANMU:

— Ha OLEHKY «OTJIMYHO» — CTYJICHT JEMOHCTPHUPYET BBICOKHH YpPOBCHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe U TIIyOOKOe 3HaHHE
y4eOHOTO MaTepualia, CBOOOJHO BBHINONHACT MPAKTHUYECKUE 3aJaHMsl, CBOOOIHO ONEpUPYET
3HAHHUSIMH, YMCHHSIMH, TTPUMEHSICT UX B CUTYaIHsIX TTOBBIIIICHHON CII0)KHOCTH.

— Ha OICHKY «XOpONIO» — CTYACHT JEMOHCTPUPYET CpEJIHUN  YPOBECHb
c(OPMHUPOBAHHOCTH KOMITCTECHIIUI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOITyCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHUS TIPU aHATUTUYECKUX OTEePAIIUsX, IEPEHOCEe
3HAHWI U YMEHUW Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OICHKY «YIOBJIETBOPHTEIbHO» — CTYJICHT JICMOHCTPHPYET IMOPOTOBBIA YPOBEHb
c(OpPMUPOBAHHOCTH KOMITETCHIIHMI: B X0/I€ KOHTPOJIBHBIX MEPOTIPUATHH JTOMMYCKAOTCS OIIUOKH,
HPOSIBJISIETCS. OTCYTCTBHE OTICIBHBIX 3HAHWHN, YMECHUMN, HABBIKOB, OOYYarOIIUNCS HCIBITHIBACT
3HAUUTENBHBIC 3aTPYJHEHUS MPU OIMECPUPOBAHUU 3HAHUSIMH M YMCHHSIMH TIPU HX MEPEHOCE Ha
HOBBIC CUTYAIUH.

— Ha OICHKY «He 3a4TEeHO0» — CTYICHT JICMOHCTpHpYeT 3HaHus He Oonee 20%
TEOPETUYECKOTO Marepualia, JOMYyCKaeT CyIIECTBEHHbIC OMIMOKH, HE MOXET II0Ka3aTh
WHTEJUICKTyalIbHBIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4.



MNPUJIOKEHMUE 3
(o0s3aTenBbHOR)

MeToauuecKkue YKazaHud AJid CTYACHTOB

MeToauuecKkue YKa3aHUuA K BBINNOJIHEHUIO IPAKTUYIECKOI'0 3alaHUHA Nel

JIBYXCIOMHYIO H30JISIUAI0 MOXKHO IPEACTABUTH B BUJIE CIIEAYIOIIEH CXEMBbI 3aMELICHUS,
MOKa3aHHOM Ha puc. 1.

$ AC

Puc. 1. Cxema 3amelieHus JByXCIOHHON U30ISIIUN

ConporusieHue yredykn R xapakTepusyeT IPOBOJMMOCTD JIBYXCIOMHOIO IU3JIEKTPUKA B
yCTaHOBHUBLIEMCSI pexuMme. ['eomerpuueckas eMKOCTb C, ONpeensercs TOJbKO pa3MepaMu U
JUDJIEKTPUYECKMMH IIPOHUIAEMOCTSIMU CJIOEB M B HEW HE YUUTHIBAECTCSA BIIMSHHUE INPOLIECCOB
IPOBOAMMOCTH. DTH MapaMeTPbl MOTYT OBITh OIPEEIICHBI CIEAYIOLUIM 00pa30M:

R= R, +R,,

(1.1)
_ G

LA

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

dq d;
R1 = ] RZ = ]
Y1'S V2§
(1.2)
S S
C,=¢y" & — C,=¢y"&—
1 0 1d1 ’ 2 0 Zdz ’

rae dq, d, - TONIIMHA TIEPBOTO M BTOPOTO CJIOEB JAMAICKTPUKA, M; Vi, ¥V, — YACTbHAS
IPOBOAMMOCTE cioeB, CM/M; S — IIomanp AMAIEKTPUKOB, M2, &, & — OTHOCHTENBHEIE
TUDIIEKTPUYECKHE TMPOHUIIAEMOCTU ciioeB, D/M; &, —AUIIEKTpUYECKasl MOCTOSHHAs, paBHas
8,85-102d/m.

JIBa ocTalbHBIX MapaMeTpa CXEMbI 3aMENICHUSI OTPAXKAIOT MPOIECCHl pelaKCallMOHHON

HOJISIpI/I3aLlI/II/I, X MOXHO OHpeI[eJ'II/ITL HUCXO0Od U3 CHeHyIOH_II/IX BBIpa)KeHHﬁ:
— R1'Ry*(R1+R2) (C1+C3)?
(R1°C1—R3'C;)?

(13)
(R1°C1—Ry'C3)?
AC = ——————,
(R1+R2)2(C1+C2)



[Tocne HaXOXIEHUS TAPAMETPOB CXEMbI 3aMEIICHHSI, HEOOXOIUMO PACCUMTATh 3HAUYCHUS
€MKOCTH M30JIALMU 17151 ABYX 4acToT 2 ¥ 50 ['u. [Ipu npuiiokeHnu K AByXCIOMHOMY AUAJIEKTPUKY
MEPEMEHHOTO HAMPSKEHUSI EMKOCTh HEOJHOPOJHOTO JMAJIEKTPUKA 3aBUCUT OT YacTOTHI
MPUJIOKEHHOTO HAMPSKEHHUsI, COTIIACHO cleayromen hopmye:

C(w) = C, + AC—— (1.4)

1+w?T2 '’

rIe @ - KPyropas 4acToTa MPHUJIOKEHHOro Hampsbkenus, pag/c (w = 2nf); T -
MOCTOSIHHAsI BpEMEHU, paBHAas

T =r-AC. (1.5)

KoHTponb cTeneHu yBIa)KHEHUS MPOU3BOIAMUTCSA IIyTEM M3MEPEHHUS €MKOCTH H3OJISLMH
IIPU PA3JIMYHBIX 4aCTOTaX. EMKOCTBh U30JI1MU ¢ POCTOM YacCTOTHI U3MEHSAETCS TEM CHIIBHEE, YEM
OoJbllIe CTENEHb HEOJHOPOJHOCTH H3OJISALUHU, TO €CTh 4YeM OOoJIblle TOJIIMHA YBIAXKHEHHOIO
cnos. [lpu orcyTcTBUM yBiIakHEHU (OJHOPOIHAS U30JISILIMSI) EMKOCTh OT YaCTOTHI HE 3aBUCHT.

Ha npaxTtuke ajii KOHTPOJS CTENEHU YBJIAKHEHUS W30JLILIMM NPOU3BOLAT HU3MEPEHUS
eMKoCcTH Ipu AByX yactorax 2 u 50 'l mpu noctosHHO#M Temneparype. Ha ocHoBe ombiTa
YCTaHOBJIEHO, YTO CTENEHb YBJIAXHEHMS U30JLUN CUUTAECTCSA AOIYCTUMOM, €CIU BBITOJIHACTCS
yCIIOBHE:!

C;/Cs0 < 1,3.

MeToauueckue YKa3aHUuA K BBINNOJIHCHHUIO IPAKTUYIECCKOI'0 3alaHUA Ne2

TeMIibl TEIJIOBOTO CTapeHHsl BHYTPCHHEH W3OJISALUU ONPEACISIOTCS CKOPOCTSIMH
XUMHYECKHUX peaklnii, 3aBUCSIIIUMHU OT TemrepaTypbl. OOBIUHO MOJIaratoT, YTO CPOK CIY>KOBI IpU
TEIUIOBOM CTapeHHH OOpaTHO MPOMOPIIMOHATIEH CKOPOCTH XUMHUYECKHX peakuuii. Torma
OTHOIIIEHUE CPOKOB CIY>KOBI M3OJSIMU T; U T, MPHU pa3HbBIX Temmneparypax T; u T, Oyaer
BBIPAXKATHCSI COTJIACHO (hopmyiie:

T1-T>

T

2= 2 AT (21)
T1

rane AT — mOBBbIIEHHWE TEMIEpPaTyphl, BBI3BIBAIOIIEE COKPAIIEHHE CpOKa CIIy>KOBbI

W30JISIIMM [TPH TEIIJIOBOM CTapEHUU B 2 pasa.

B cpennem ang u3onsAuuMu, HAmpUMeEp, TATOBBIX 3JIEKTPOJBUIATENel U CUIIOBBIX
tparcopmaropoB AT cocraBuset 10 °C, mosTomy ypaBHeHue (2.1) Ha3bpIBaIOT MPABUIIOM JAECATU
rpaaycoB (Wiu npaBuiioM MOHT3UHTEpa).

Yacto nanst u30iSIUHM CHIOBBIX TpaHchonpmaTopoB mpuHuMaior AT = 8°C, a ecnm
U30IISIHUS TpaHCc(hOpMaTOpPOB CHIIBHO M3HOMIEHA, TpuHUMaoT AT = 6 °C.

[To BenuumHe nomMycTUMOW paboueil TemmepaTypbl BCe H3OJSAILMOHHBIE MaTepUaIbl
JENIATCS Ha 7 KIIACCOB HarpeBOCTOMKOCTH, TIPUBEICHHBIC B Ta0J. 3.

Tabnuua 3
Knacc Y A E B F H C
Hawnbonpias
pabosas 90 105 120 130 155 180 BLILIC
TemIeparypa 180
TH’ OC

MeTozmquKne YKa3aHUA K BBINNOJIHCHHUIO MPAKTUYIECCKOI'0 3alaHUA Ne3




DnekTpuyeckas MPOYHOCTh H3OJSITOPOB 3aBHCUT OT COCTOSIHUS UX MOBEPXHOCTU U OT
BUJIa BO3JICUCTBYIONIET0 HampsikeHus. [10CKOIbKY MOBEPXHOCTH U3OJISITOPOB 3arps3HSIOTCS U
VBIQOKHSAIOTCS ~ HEPAaBHOMEPHO, TO HANpPSHKEHHE MEPEeKPBITHS — MPOMOPLUOHAIBHO  HE
reOMEeTPHUYECKOH, a 3 (PEKTUBHOM UTMHE MTyTH YTEUKH, KOTOPasi COCTOUT U3 TUPJISTH]T U KOJIOHOK,
COCTOSIIIMX U3 N U30JISTOPOB paBHA!

LS(I) = LlTyT,

rae Ly, — reomerpudeckas IIMHA YTEYKH OJIHOTO U30JIATOPA, BXOJSIIETO B COCTAB
THPJISH/IBI WIIH KOJIOHKH, CM; K — monpaBodHbIi KOG PHUIMEHT, Ha3bIBaeMblil KO3 duipeHTom
(dbopMBI H30IISATOpA.

Koaddumuent K MOXKHO IpUOIHKEHHO OLIEHUTH [0 SMIHPUIESCKAM (GOPMyIIaM:

- JUTSL U30JISITOPOB CTEPIKHEBOT'O TUTIA

(3.1)

_ . _ Liyr
k=035-(1-22), (3.2)

- U U30JIATOPOB TAPCIILbYATOTO THUIIA:
k=1+05-(22-1), (3.3)

rac H - UIMHa TCJIa U30JEATOpa CTCPKHCBOI'O THIIA, D - JAUAMCTPp TapCIIKU H30JIATOpPA
Tapejb4yaToro Tuilia.
OTCI-OI[a YUCJIO U30JIATOPOB B T'HPIIAHAC MOXKECT OBITH HaWJeHO U3 yCJI0BUA:

U
n=A,- —”L”;KC
el

e U yaxe — MAKCUMAIIbHOE JIMHEHHOE pabouee HAMPSHKEHHUE dIIEKTPUUYECKON CUCTEMBI,
yKazaHHoe B Tabn. 5, A, — ynmenpHas 3QQeKTHBHAS JUIMHA MyTH YTCUKH, BBIOMpaemas IO
HOPMHUPOBAHHOMY 3HAYEHHIO COTJIACHO CTEIIEHU 3arps3HEHHOCTH aTMocdepsl 1o Tabi. 6.

(3.4)

Tabnuua 5
Uyom KB 3 |6 ] 10 | 20| 35 |110| 150|220 | 330|500 | 750 |1150
Ujwaxo KB 135169 ]10,5] 23 | 40,5125 |172 | 252 | 363 | 525 | 787,5 | 1200
Tabmumna 6
Crremets A,, cM/kB (He meHee)
Jlia Bozrymnbix JIDI npu s o6opynosanus PY npu
3arpsA3HEHHOCTH
— HOMHMHAJIbHOM HaIlpsbKeHuu, KB HOMMHAJIbHOM HalpsbKeHuu, KB
6...35 110...750 6...35 110...750
I 1,7 1,3 1,7 1,5
1 19 1,9 1,7 15
I 2,25 1,6 2,25 1,8
A\ 2,6 2,25 2,6 2,25
\Y 3,5 3,0 3,5 3,0
Vi 4,0 3,5 4,0 3,5
VIl 4,5 4,0 4,5 4,0

B cBs3u ¢ BO3MOXHOCTBHIO TOBPEXKJICHUSI M3O0JATOPOB MPH JKCIUTyaTallMH YHUCIO N
U30JISITOPOB JJOJKHO OBITH yBenuueHo: utst muHui 110-220 kB - Ha ogun, ans muaunii 330-500 kB
— Ha JIBa U30JITOpA.

MeToaunuyeckue YKa3zaHudA K BBINMOJHCHHUIO NPAKTHYIECCKOI0 3a1aHUsA Ned

Emkocts MUIMHAPUYICCKOTO KOHACHCATOpAa ONPCACIIACTCSA 110 (I)OpMyJ'IeZ
Eo'&r2m-l
C =" (4.1)

R
In—
p



rae R - paauyc 000J0OYKH, CM; T - PANYC TOKOBEIYIIEH KUkl cM; | - JyiMHA Kabes,
M; &, - OTHOCHUTEIbHAS TUAICKTPUICCKYIO MPOHUIIAEMOCTh 30U Kabens; &, = 8,85 - 10-12
- TUJICKTPUYECKas MPOHHUITAEMOCTh Bakyyma d/m.

HampspkeHHOCTh 3JIEKTPHYECKOTo TOJIsl HA HACTOSTHUU TI'y OT MOBEPXHOCTH TOKOBEMYIICH

JKUJIBI PaCCUUTHIBAETCS 1O hopMmyIie:

U
E, = R
2,3-rx-lg?

(4.2)

MeToauueckue YKa3aHUuA K BBINNOJIHEHHUIO MPAKTUYIECKOI'0 3alaHNHA Neb

B cnydae HapymieHus u30iAIMM MEKIy (a3oil M 3eMiIed B CETH C HM30JMPOBAHHOMN
HEUTpaJIbIO MPOUCXOIUT 3aMbIKAaHUE HA 3€MJII0, COTPOBOXK/IAIOIICECS U3MEHEHUEM HaIPsHKCHUS
Ha (a3ax u HeilTpanu. CucremMa pu 3TOM MOXKET MPOJI0JIKATh paboTaTh, TaK KaK TOK 3aMbIKaHUS
Ha 3€MJII0 B TAKOW CUCTEME HEBEJIUK U PABEH:

rae Cgp — eMKocTh (ha3bl JIMHUU Ha €IMHUILY JUTMHBI 110 OTHOIICHUIO K 3emiie, /M.

EMKOCTh BO3IYIIHBIX JJMHHIA OTpeieisieTcs o Gopmye:

, = et

lnﬂ ’ (5'2)

rae I — paauyc mpoBoa, cM; h - cpeiHss BhICOTA MOIBECa MPOBOIOB HaI 3eMIIei, cM; | —
JUIMHA TUHUK, M; &) = 8,85 - 10712 - musnexrpuueckas IPOHULAEMOCTh BakyyMa, D/M.

['opsiimass B MecTe 3aMbIKaHMsI Jyra MOXET NEPEKHHYTbCS Ha COCEAHHME NPOBOJIA U
nepeiT B Mex(pazHOe KOPOTKOE 3aMBbIKaHWE, IPU KOTOPOM TOKH 3HAYUTEIBHO MPEBBIIIAIOT
pabouue 3Ha4YeHUs, U MOTYT HPHUBECTH K IPOoOOI OCIabIeHHON H30JALUU B JIIOOOM MecTe
CUCTEMBI.

Jis ramenuss Iyru ogHO(A3HOTO 3aMbIKaHUS Ha 3€MJIIO Yallle BCEro IpUMEHseTcs
Jayroracsmasi KaTylika, KOTOPYIO BKIIIOYAIOT MEXKAY HEHTpPaIbHOW TOYKOW TpaHchopmaTopa H
3emiielt (puc. 4).

NHAyKTUBHOCTh  Jyroracsilieil KaTyIIKHM BbIOMpAeTcsl U3 YCJIOBHMS pE30HaHca

HaIPSHKECHUN:
1

wl = ——



