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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH yuacTBOBaTh B MPOSKTUPOBAHUN OOBEKTOB MPO(HECCHOHATBLHOM JACSITEIIBHOCTH
N/I-2 Beibupaer mapameTpsl J1eKTPOOOOPYAOBAHUS, YUNTHIBAsI TEXHUUECKUE U
SKOHOMUYECKHE OIPAHUYEHUS
NJ1-5 Ananuzupyer pe3yabTaThl PACUETOB U UCCIIEOBAHUN

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: [TuceMenHas padota
1. KonTponbras padota Nel (KonTpoipHas padora)
2. KonTponbHas padota Ne2 ()

®Popma peanmsanuu: [Iposepka 3ananus
1. JJabopaTopHas pabota Nel (JlaGopaTopHas pabora)
2. JlaboparopHas pabora Ne2 (JTabopaTopHas pabora)
3. JlabopaTtopHas padota Ne3 (JlabopaTopHas padora)

BPC nucuuminHbl

8 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHATHI TEKYIIEro KOHTPOJAS YCNeBaeMOCTH IO
AUCUHUILINHE:

KM-1 JlaGoparophas pabota Nel (JlabopaTopnas pabora)

KM-2 KontpossHas padota Nel (KonTposbHas padoTa)

KM-3 JlaGoparophas pabota Ne2 (JlabopaTopHas pabora)

KM-4 JlaGoparopnas padota Ne3 (JIaGoparopHas padoTa)

KM-5 KonTtponbHas pabota Ne2

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTpOIbHBIX MeponIpusATHil, %o

Nunexc KM- | KM- | KM- | KM- | KM-

Pazgen nucumivHe KM: 1 2 3 4 5

Cpoxk KM: 4 6 10 13 13

DnexTpodu3ndecKkue MpoIecch B ra3zax

OnexTpodu3nUecKue MPOIECChl B ra3zax + + + + +




3apsiika ¥ IBHYKCHHUE a3pO30JIbHBIX YaCTHI] B
AIIEKTPUUECKOM TM0JIe

3ap${zu<a U IBUKCHUC a9PO30JIbHBIX YaCTHUIL] B

+ + + + +

DJICKTPUYECKOM I10JIC
IIpouecchl ocaxaeHus a3pO30JIbHBIX YaCTHUIL B
DJICKTPUYECCKOM I10JIC
IIpouecchl ocaxaeHus a3pO30JIbHBIX YACTHUIL B + + + + +
JJIEKTPUYECKOM I10JI€
[Ipouecchl Ha OCATUTEIBHOM JIEKTPOAE
Hpoueccm Ha 0CagUTEIIbHOM DJICKTPOJE + + + + +
KosekTuBHbBIE POLIECCHI B A3PO30JIBHBIX CUCTEMAX
KoJsuiekTuBHBIE IPOLIECCHI B @3PO30JIbHBIX CHCTEMAX + + + + +
DJIEKTPOTEXHOJIOTUH, OCHOBAHHBIC HA TPUMEHEHU U
CHUJIBHBIX AJICKTPUYECKHUX TOJICH
DJIEKTPOTEXHOJIOTMH, OCHOBAHHBIC HA TPUMEHEHU U + + + + +
CHJIBHBIX AJIEKTPUYECKUX TOJIEH
BricOKOBOJILTHRIE IIIIA3MOXUMUYECKHUE TEXHOJIOT U
BricOKOBOJILTHEIE IIJIA3MOXUMHUYECKHE TEXHOJIIOTUN + + + + +
[Tporecchl CTaTUYECKOM AIIEKTPHU3AIUN U METOIbI OOPHOBI
C IIPOSBJIICHUSAMH CTATUYECKOTO DJIICKTPUUIECTBA
[Tporecchl CTaTUYECKOM AIIEKTPHU3AIUN U METOIbI OOPHOBI + + + + +
C IIPOSBJICHUSAMU CTATUYECKOTO DJIICKTPUIECTBA
BBICOKOBOIBTHBIE 3JIEKTPOTEXHOIOTHH UMITYJILCHOTO
BO3JCMCTBUS HA MaTEpUAJIbI
BBICOKOBOIBTHBIE 3JEKTPOTEXHOIOTHH UMITYJILCHOTO + + + + +
BO3JCMCTBUS HA MaTEPUAJIbI

Bec KM: 14 28 14 14 30




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunekc
KOMIIETEHIINHU

Nunukarop

3armIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE

KOHTpOJ’IBHaﬂ TOYKa

[K-1 NI-2mx-1

napameTpsl

OI'paHUYCHUS

BriGupaer

AJIEKTPOOOOPYI0BAHMS,
YUUTHIBAS TEXHHYECKUE U
9KOHOMHNYCCKHUC

3HaTh:

JICHCTBYIOIUE ITOIX0/IbI B
o0jacTy IPUMEHEHUS
BBICOKOBOJIbTHBIX
ANMEKTPOTEXHOJIOTHUECKUX
anmapaTroB ¥ YCTaHOBOK,
OCHOBHBIC METOJIBI pacyeTa
BBICOKOBOJIbTHBIX
INMEKTPOTEXHOJIOTHUECKUX
MIPOLIECCOB U aIllaparoB.
VYMmeTs:

OCYIIIECTBISATH TIOUCK U
aHaJIN3 HAyJHO-
TEXHUUYECKOH HHOpMAaIK O
CYIIECTBYIOIINUX ¥ HOBBIX
HaIpaBJICHUAX MPUMEHEHUS
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOIOTHUECKUX
MIPOIIECCOB M aIllapaToB U
BBIOMpATh HEOOXOAUMBIE
KOHCTPYKIIHOHHBIC
3JIEMEHTHI BHICOKOBOJIBLTHBIX
ANMEKTPOTEXHOJIOTHIECKUX
anmnaparos;

KM-1 JlaGoparopnast padota Nel (JlaboparopHas padoTa)
KM-2 Kontposbnas padora Nel (KonTponbsHas pabota)
KM-3 JlaGoparopnast pabota Ne2 (JlaboparopHas paboTa)
KM-4 Jlabopatopnast pabota Ne3 (JlaboparopHas padoTa)
KM-5 KontpomnbHas pabora Ne2

I1K-1

N/1-5nk-1

AHanu3upyer

3HaTh:

KM-1 JlabopaTtopnas pabota Nel (JlabopaTopHuas pabora)




pe3yNbTaThl
HUCCIEN0BaHUN

pac4eToB

n

OCHOBHBIE UCTOYHHUKH
Hay4YHO-TEXHUYECKON
uHpopManuu 1o puU3nKe
MIPOLIECCOB MOBEJCHUS
a’pO30JIbHBIX YaCTHI] B
CHJIBHBIX AJIEKTPUYECKUX
MOJISIX, TI0
MJ1a3MOXUMUYECKUM
rpoLeccam, 1o nporeccam
BO3JICHCTBUS CHIIbHBIX
AJIEKTPOMArHUTHBIX TOJIeH
Ha MaTepHuabl, 1o
MPUHIUIIAM ACHCTBUS U
KOHCTPYKLIUU
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOIOTUUECKUX
anmnapaToB U YCTAHOBOK;
YMers:

CaMOCTOSITEITEHO BBITTOJIHSATh
pacueTsl IpoLECCOB,
SIBJISTFOIIUXCSI OCHOBOM
BBICOKOBOJIBTHBIX
JJIEKTPOTEXHOJIOTUH, pacyeT
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTUUECKUX
anmnapaTroB U YCTaHOBOK U
aHanu3 3 PEeKTUBHOCTH UX
IPUMEHEHHUS.
CaMOCTOSITENILHO
pa3buparbcs B METOAMKAX
pacueTa BEICOKOBOJIBTHBIX
JIEKTPOTEXHOIOTHUECKUX
YCTaHOBOK M MIPUMEHSATH MX

KM-2 KontponpHas padora Nel (KonrponsHas pabora)
KM-3 JlabopaTtopnas padora Ne2 (JlabopaTopHas padbora)
KM-4 JlaGoparopnas pabota Ne3 (JlaboparopHas paboTa)
KM-5 KontposbHas padota No2




JUTSL peIlIeHUs TOCTaBICHHOMN
3aJ1a4H;




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. JIabopaTopHasi paGora Nel

®opmbl peaausanuu: [IpoBepka 3amanus
Tun KOHTPOILHOTO MeponpusiTus: JlaboparopHas padora
Bec konTpoabHoro meponpusitusi B bPC: 14

IIpouenypa npoBeaeHnss KOHTPOJILHOI0 MeponpusaTHsa: [IpoBepka oTuera, ycTHas Oecena.

KpaTkoe conep:kanue 3a1aHusi:

JlaboparopHas paboTa HallpaBjieHa HAa U3yUYEHUE OCHOB TEXHOJIOTMYECKOTO IPUMEHEHHS 030HA
U UCclieZloBaHNEe PabOThl 030HATOpA Ha TUAJIEKTPUUYECKOM OapbepHOM paspsiie.

B xone BeinoiaHeHust padboThl JOHKHO ObITh IPOU3BEACHO:

1) O3HakOMJIEHHE C PACTIPOCTPAHEHHBIMU CXEMaMHU TEXHOJIOTUUECKOTO MPUMEHEHUS 030HA U
KOHCTPYKIIMEH 030HATOpA Ha IUAJICKTPUIECKOM OapbepHOM pa3psije, MPUHIIMIIOM €T0 paOOThI

H BBIXOJAHBIMH IMapaMCTpaMHU.;

2) UccnenoBaHue BHIXOJHBIX XapaKTEPUCTUK F€HEPATOpa 030HA, UCCIIEA0BAHNE PEKUMOB
paboThl 030HATOpa HA AUIIEKTPUUECKOM OapbepHOM pa3psie, ONpeIeieHne KOHLEHTPALH

030HA, aKTUBHOIN MOLIHOCTH pa3ps/a.

3) U3yuenue nporecca pacTBopeHus (a0CopOIHK) 030HA U3 030HO-BO3IYIIIHOM CMECH B BOY U
B3aMMO/ICHCTBHS 030HA C 3arPsA3HSIOIIUMHE IIPHUMECSMH B BOJIE B IIpo1iecce ee 00padoTKH;

4) [Tony4yeHne HaBBIKOB paOOTHI C TEHEPATOPOM 030HA, U3MEPUTEIISIMU KOHIICHTPAIIMKA 030HA B
ra3e 1 JKUJKOCTH, U3MEPHUTEIIEM 1BETa KUIKOCTU (KOJIOPUMETPOM).

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3arutaHupPOBaHHbBIE PE3YJIbTATH OOYUYECHHUSI IO TUCITUTIIIUHE

Bonpocel/3aganust 1y1st IpoBEpKH

3HaTh: HeﬁCTBYIOLHHC noaxoabl B obiactu IMPUMCHCHU
BBICOKOBOJIBTHBIX 3JICKTPOTCXHOJOTMYCCKUX alImaparoB H
YCTAaHOBOK, OCHOBHBIC MCETOJAbI pacd€Ta BbBICOKOBOJIbTHBIX
SJICKTPOTCXHOJIOTMYCCKUX MMPOUCCCOB U alllapaToB.

1. Kakune cuiibHBIE OKHCIIMTEIIN
BBI 3HaeTe? O0IacTh
NPUMEHEHU S, HEJJOCTATKHU.
2.Kakue cBoiicTBa 030HA
NEepBOHAYAIILHO
WCTIOB30BATIUCH TIPU
MMOJATOTOBKE ITUTHEBOM BOJIBI?
3.Yem oTan4vaeTcst
TEXHOJIOTHSI OYUCTKH CTOYHBIX
BOJI OT MMOATOTOBKH ITUTHEBOM
BOJBI?

3HaTh: OCHOBHBIC HNCTOYHHKH HayllHO-TeXHI/I‘{CCKOfI
I/IH(I)OpMaI_II/II/I 1o (bH3HKe IPOLECCOB MOBCACHUA a3PO30JIbHBIX
HacCTHI] B CHUJIBHBIX SJIICKTPHUICCKUX IIOJIAX, 1o
MJIa3SMOXUMHUYCCKHUM IIpo1ecCaM, IO Impouecccam BOSHCﬁCTBHH
CUJIBHBIX OJICKTPOMAarHUTHBIX MmoJieli Ha Marcpuaibl, I10
I[MpUHIHUITIaM ,[[CflCTBPIH U KOHCTPYKIOHUH BBICOKOBOJIbTHBIX
SJICKTPOTCXHOJIOTMYCCKHUX aIlllapaToOB U YCTAHOBOK;,

1.3 KaKuX OCHOBHBIX 3TalloB
COCTOHT IOATOTOBKA
HUTHEBOM BOIEI?
2.0co0eHHOCTH CHHTE3a 030Ha
B 030HATOpax ¢
MMOBEPXHOCTHBIM pa3psaoM?
3.YT0 Takoe HaNpsKEHNE
ropeHus paspsiga?

YMeTh: OCYIICCTBJIATDH IMOUCK U aHAJIU3 Hay‘-IHO-TeXHI/I‘-IeCKOI\/’I
I/IH(I)OpMaI_II/II/I 0 CYHICCTBYHOIIIMX KW HOBBIX HAIIPABICHUAX
MNPUMCHCHUA  BBICOKOBOJIBTHBIX  3JICKTPOTCXHOJOTHYCCKHUX
nmponeccoB MW anmaparoB H" BLI6I/IpaTB HCO6XOI[I/IMBIC
KOHCTPYKIITMOHHBIC 9JICMCHTBI BBICOKOBOJIbTHBIX

1.Kakum o6pazom
MIPOU3BOJUTCS OYMCTKA
OTXOJIAIIMX Ia30B C IOMOLUIbIO
030Ha?

2.MeToJ1bl U3MepeHus




3amaHUpOBaHHBIE Pe3yabTaThl 00yUEHUs 0 JUCIUIUINHE

Bonpocel/3aganust 1j1st IpoBepKH

SJICKTPOTCXHOJIOTMYCCKHUX allllapaToB,

KOHIOCHTpAlKU O30HA B ra3c u
OBCTHOCTH BOAEGI.

YMeTh: CaMOCTOSTEIHHO BBIMONHITH PACUYETHl IMPOIIECCOB,
SIBIISTFOIIIAX CSI OCHOBOM BBICOKOBOJIbTHBIX
AIIEKTPOTEXHOJIOTHA, pacuer BBICOKOBOJIBTHBIX
AJNIEKTPOTEXHOJIIOTUYECKUX aIlllapaTOB M YCTAHOBOK M aHAJIN3
3¢ (HEKTUBHOCTH MIX IPUMEHEHHUSI.

1.Kak onpeaenutsb
POU3BOIUTEIHLHOCTD
o3oHaTopa?

2.Kak oObscHseTCS
YBEJIIMYEHHUE BBIXOJA 030HA C
POCTOM TIPUIIOKEHHOTO K
030HATOPY HANPSKEHUS?

VYMeTh: caMOCTOATEIBHO pa361/1paTLc;1 B METOAMKaAxX pacucTa
BBICOKOBOJIBTHBIX 3JICKTPOTCXHOJIOTUYCCKUX YCTAHOBOK U
IMPUMCEHATH UX JJIA pCHICHUA IMOCTaBJICHHOU 3aJa4u,

1.Ilpu Kakux yclIOBHUSX POCT
BBIX0J1a 030HA IIpeKpamaeTcs?
2.1Touemy pacteT BbIXO]I
030Ha C 4aCTOTOU
MPUIIO’KEHHOTO HAIPSHKeHUs?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIITOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpoIIO»)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHkKa "Xopouo" BEICTaBIsAETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Oyenxa: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCSA
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHIIIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBIIIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBHIIIOJIHEHO

KM-2. KoutpoJsbnas padora Nel

®opmbl peanuzanuu: [luceMenHas padora
Tun koHTpobHOrO MeponpusTus: KourponsHas pabota
Bec koHTpOIBLHOrO Meponpusitusi B BPC: 28

IIpouenypa npoBeaeHusi KOHTPOJILHOT0 MepPONPUATHS: BapuaHT 3a7aHusl BBIACTCS CTYACHTAM
B ayauTopuH, 160 BhIckUIaeTcs mouroit OCOII. 3a uwac oOywaromiuecs: JOMKHBI B MHUCbMEHHOM
BHJIC TTOJITOTOBUTEH CBOE pEIIEHUE W CJIaTh €r0 Ha MPOBEPKY MPEIoaaBaTeiio (B JUCTAHITMOHHOM
¢dbopmare: BeIcTaTh POTO-OTUET WM OTCKaHUPOBaHHOE pemieHne noutoir OCOII).

KpaTlcoe CoA€cpKaHME 3alaHUA:

3aI[aHI/I$I HCpBOI‘;I KOHTpOJlBHOf/'I pa60TBI 00XBaTHIBAIOT CJICAYIOIUC pa3aciibl TUCHHUIUINHBI:

1. dnekTpodm3Myeckme NpoLLecchl B rasax.

P wnNPRE

4. Mpouecchl Ha 0CaANTENIbHOM 3/1eKTPOoJe.

2. 3apﬂp,Ka N ABUXEHUNE a3P030/1bHbIX YaCTUL, B S/IEKTPUYHECKOM MNoNe.
3. npOLI,ECCbI OCaxXAeHnA a3pP030/ibHbIX HaCTUL, B SZIEKTPUYHECKOM MoJie.




3ananue npeAcTaBisieT U3 ceOs TPH 3a/1a4M HAIPaBJICHHBIX Ha orpeseneHue 3 (HeKTHBHOCTH
OCaXJIEHHs YaCTHUL[ U3 JIJAMUHAPHOTO M TypOYJIEHTHOI'O IIOTOKA; 3apsiAKM YacTHUI] Ha
OCaIUTEIILHOM JIEKTPOJIE; CUJI, IEUCTBYIOIIME HA YACTULBI HA OCAJUTEIILHOM JJIEKTPOJIE; CHIL,

JICUCTBYIOIIME HA TOPOUIKOBBIN CJIOW Ha 3JIEKTPOJIE.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3arIaHupOBaHHBIE  pPE3yabTaThl  OOyUYEHHS IO
JMCIUIIIIMHE

Bomnpocel/3aganus s IpoOBEPKU

3HaTh: JEHCTBYIOIIME TIOAXOAbI B  OOJIACTH

MMPUMCHCHHA BBICOKOBOJIbTHBIX
SJICKTPOTCXHOJIOTMYCCKUX arnmapaTroB n
YCTAaHOBOK, OCHOBHBIC METOJbI pac4dcTa
BBICOKOBOJIbTHBIX OJICKTPOTCXHOJIOTMYCCKUX

IIPpONLECCOB U aIlraparToB.

1.B ropu3oHTanbHBIN IJIOCKUHA KaHa
mupuHoi 0,03 M BXOIUT JTaMUHAPHBII
a’pO30JIbHBIN MOTOK €O CKOpocThio 0,9
M/c. Pagnyc gactun 25 MxMm. YacTuiibt
MPOBOJISIIIIUE U MIPEABAPUTEIIHHO
3apsKEHBI B II0JIe KOPOHHOTO pa3psijia ¢
HanpspkeHHOCThIo 3 kB/cm. [TnoTHOCTH
MaTepuaia 4yactui 2,5 r/cm3.
HamnpsikeHHOCTB 3JIEKTPUUECKOTo MOJIs B
kaHaie 2 kB/cm. Onpenenuts, Ha Kakou
U3 CTEHOK KaHajia OyJeT MPOUCXOIUTh
OCaXIeHHE U YeMy paBHA 3((HEKTUBHOCTH
ocaxxnenud Ha mmHe 0,2 M o
NEHCTBUEM SJIEKTPUUECKOTO OIS ¥ CUITBI
TSKECTH.

3HaTh: OCHOBHbIE UCTOYHUKHU Hay4HO-
TEXHUYECKOH HH(pOpMaIiK 1Mo GU3NKe IPOIECCOB
HOBE/ICHHUSI adPO30JIbHBIX YaCTHL B CHJIBHBIX
QJICKTPUYCCKUX IIOJIIX, IO INIa3MOXHUMHNYCCKUM
npoiieccam, Mo MpoLeccaM BO3JEHCTBUS CUIIbHBIX
SJICKTPOMArHuTHBIX moier Ha Marcepuaibl, I10
HOPUHIUIIAM necTBus u KOHCTPYKLIUU
BBICOKOBOJIBTHBIX SJICKTPOTCXHOJIOTHICCKHUX
anmnapaTroB M YCTaHOBOK;

1.B BepTHKaIbHOM IIOCKOM KaHaje
mupuHOM 0,2 M 4aCTUILBI OCAKIAKOTCS
1O ACUCTBUEM NIEKTPUUECKON CUIIBI U3
TypOYJIEHTHOI'O IOTOKA.

Yactuuel nposojsuue, paguyca 1,5 MxM,
OCaXIAIOTCSI B 110JI€ KOPOHHOT'O pa3psja C
HanpspkeHHOCThI0 E. CkopocTh rasza B
kanaie 0,8 m/c.

Haittn HanpskeHHOCTS 11015 B KaHaje E,
IIpH KOTOPOI MOYKHO CUUTATh, YTO
YaCTHLIBI PABHOMEPHO NEPEMEIINBAIOTCS B
notoke. Onpenenuts 3QHEeKTUBHOCTD
OCaKICHMS YaCTHIl Ha JyinHe KaHana 0,5
M, €CJIM HalpsKEHHOCTh MOJISl B KaHase
ymenbmutcst Ha 20 %.

YMeTh: OCYHIECTBIIATh MOMCK M aHAJIU3 Hay4YHO-
TEXHUYECKOH MH(POpPMALMU O CYIIECTBYIOIIUX U

HOBBIX HaITpaBJICHUAX IMIPUMECHCHU A
BBICOKOBOJIbTHBIX 3IEKTPOTEXHOJIOTHYECKUX
MpOIIECCOB W ammaparoB W BBIOMpaTh
HEOOXOMUMBbIE  KOHCTPYKIIMOHHBIE  AJIEMEHTHI
BBICOKOBOJIBTHBIX OJICKTPOTEXHOJIIOTHYCCKUX
anmnaparos;

1.B BepTHKaIbHOM IJIOCKOM KaHaje
mupuHON 0,25 M YaCTHULIBI OCaXKIAIOTCS
MOJT JEUCTBUEM BJIEKTPUUECKON CUITBI U3
TypOyJIEHTHOTO MOTOKA. YacTuIlbl
poBOAsAIINE, pagnycoM 20 MKM,
OCaXKIAIOTCSI B 110JIE KOPOHHOT'O pa3psa C
HanpskeHHOCThIO E. CkopocTh rasza B
kxanaie 0,95 m/c.

Haiitn HanpskeHHOCTH NoJIA B KaHae E,
IIPH KOTOPON MOYKHO CUUTATh, YTO
YaCTHUIIBI OCAXKIAI0TCA B PEKUME
OTCYTCTBHSI IEPEMEILINBAHHUS.
Onpenenuts YPPEKTUBHOCTD OCAKICHUS
yacTull Ha AnuHe kanana 0,4 M, eciau
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3anmaHupOBaHHBIE pe3yJabTaThl OOydYeHHs IO
JTUCHUTIIINHE

Bonpocei/3aganust 11t IpoBepKU

HAIPSHKCHHOCTH TIOJISI B KaHAJIe
yBesmuuTcs Ha 15 %

YMeTh: CaMOCTOSITEIbHO BBIMOJIHATh PACUYCTHI
IPOIIECCOB, SIBIISTIOIIUXCSI OCHOBO
BBICOKOBOJIBTHBIX ~ 3JICKTPOTEXHOJIOTUH, pacueT
BBICOKOBOJIBTHBIX ANMEKTPOTEXHOIOTUYECKUX
anmapaTroB u YCTaHOBOK " aHam3
3¢ (HEKTUBHOCTH MX IPUMEHEHHUSI.

1.Yactuna (moaysuTIICOUT) JISKUT Ha
TOPU30HTAJILHOM 3JIEKTPOJE B I10JIE
KOPOHHOTO pa3psijia ¢ INIOTHOCTHIO TOKA
100 MKA/M2 1 HanPsKEHHOCTHIO TOJIS Y
anektpona 1 kB/cm. [lapamerpsl yacTuIib:
nostyocu a/b=a/c=2; NIOTHOCTH
MaTepuaia yactuusl 2,5 r/cm3; el =4.
IIpoBOAMMOCTD YaCTHULIBIL:

a) gvl =10-11 1/(Om m);

0) gvl =4 10-9 1/(Om m);

B) gvl = 10-8 1/(Om m).

OnpenenuTth quana3oH 3HAYCHUH b
(pa3MepoB YacTHIIbI), IPU KOTOPBIX
yacTula OyJeT OTPhIBAThCS OT AIEKTPOa
yepes 0,1 c.

YMeTh:  caMOCTOSITENIbHO — pa30uparbcsi B
METOAMKaX pacuera BBICOKOBOJIBTHBIX
IIEKTPOTEXHOJIOTUYECKUX YCTaHOBOK u

OPUMEHATh WX JUJIS  PEIICHUS ITOCTaBJICHHOMN
3a/1a4u;

1.Ha ropu3oHTaIbHOM 3JIEKTPO/IE JeKAT
JIBa TOJTYIJUTUIICOU 1A C TToTyocsimu a/b =
a/c=2ub =11 mxm. [lose kopoHHOTO
pas3psijia XapaKTepu3yercs
HaANPSOKEHHOCTHIO 3,5 KB/cM u
IJIOTHOCTEIO TOKa 2 10-4 A/M2.
[TapameTpsl IepBOM 4ACTULIBI:
OTHOCHUTEJIbHAS TUIJICKTPUICCKas
MIPOHULIAEMOCTD € = 3; yAeIbHOE
CONPOTHUBIIEHNE MaTepuana yactuunl 108
Owm M. [TnoTHOCTE MaTepuaia 4acTUIIbI
2,5 r/em3.

[TapameTpsl BTOPOM Y4aCTHLIBL:
OTHOCUTEIIbHAS TUAEKTPUUECKast
MIPOHUIIAEMOCTh € = 2; YACIbHOE
CONpOTHUBIIEHHE MaTepuaia yactuubl 1010
Owm M. [TnoTHOCTH MaTepuaia 4aCcTUIIbI
1,5 r/cM3.

Ornpenenutpb, yepe3 Kakue MpOMEKYTKH
BPEMEHU YaCTHUIbl OTOPBYTCS OT
AJIEKTPOJIA.

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vinonnenus snanus: KoHTpoabHas paboTa CYMTASTCs BHITIOTHEHHOM
Ha OIeHKY «OTJINYHOY», €CITU PEIICHUS BCEX 3a/1a4 BHIMOJHEHBI 0€3 OIIMOOK U MPEICTABICHBI
apryMEHTHPOBAHHBIEC BBIBOJIBI 110 MTOJYYEHHBIM PACUETHBIM pe3ybTaTaM

Oyenxa: 4 («XOpOIIIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evinoinenus sHanus: KoHTposbHas paboTa cCYUTaeTCs BHITIOTHEHHON
Ha OIICHKY «XOPOIII0», €CIU PEIICHUS IBYX M3 TPEX 3a/1a4 BHITIOJHEHBI 0€3 Omn00K 1
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IIPEACTABIICHBI aPT'YMEHTUPOBAHHBIE BBIBOJIBI 110 ITOJIYYEHHBIM PACYETHBIM pe3yiIbTaTaM, a IpH
peLIeHNH TPETheH 3a/1aun JOMYIIEHbl HETOYHOCTH B PacyeTax U HENPUHIMIINAIbHbIE OIINOKH

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku epinonenus 3uanua: KoOHTponbHas paboTa CYMTASTCs BHITTIOTHEHHON
Ha OIICHKY « Y JIOBJIETBOPUTEIILHOY, €CIIM PEUICHUS JBYX U3 TPEX 3aJ1a4 BHIOJIHEHKI B IIEJIOM 0e3
MPUHIMITHATBHBIX OIMTMOOK, HO BEIBOJIBI 110 TIOJyYEHHBIM PACUETHBIM Pe3yJibTaTaM ciabo
apryMEHTHPOBAHBI, @ TPEThS 33]]aua HE PEIICHA WX IIPU €€ PEICHUH JOMYIICHBI IPyObIe OMUOKH

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakxmepucmuxu 6bINOJHEHUs 3HAHUA: KOHTPOJIbHAs pab0oTa CUNTACTCS BHIIIOJIHEHHOM

Ha OLICHKY <<Hey,Z[0BJIeTBOpI/ITeJIbHO», €CJIM HC PCIICHLBI ABC UJIN TPHU 3aJa4u

KM-3. JIabopaTopHasi padora Ne2

®opmbl peanu3anuu: [Ipoepka 3aganust
Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas padora
Bec koutposabHoro meponpusitusi B bPC: 14

IIpouenypa npoBeaeHnsi KOHTPOJILHOro MeponpusaTusa: [IpoBepka oTuera, ycTHas Oecena.

KpaTkoe conep:kanue 3a1aHusi:

JlaGopaTopHast paboTa HanpaBiieHa HAa U3yYEHUE TPUHITUIIA PAOOTHI AJIEKTPOCTATUUECKOTO
ceraparopa, pa3Jelsoniero MaTepralibl 0 TPOBOIUMOCTH, SKCIICPUMEHTAIBHOE H3YYCHUE
nporiecca IeKTpocenapalnuy Ha IpuMepe KOHCTPYKIIMH HAaKJIOHHOTO TUTACTHHYATOTO

3JIEKTPOCTATUYECKOI0 Ceraparopa.
B xone BeinonHeHust paboThl HEOOXOIUMO:

1. O3HaKOMHUTBCS C KOHCTPYKIIMEH 1abopaTopHOro cenaparopa.

2. IIpoBectu n3MepeHus rpaBUTALIMOHHBIX BEEPOB PYTHIIA U IUPKOHA.

3. IIpoBecTn n3MepeHUs BEEpOB pyTHUIIa M IUPKOHA NIPU HAJIMYMK HAIIPSDKEHUS HAa DJIEKTPOJAx
JUIsl TEOMETPUYECKUX TapaMeTpOB cenaparopa, 3aJaHHbIX NPENo/1aBaTENIEM.

4. o pe3ynbpTaTtaM U3MEpeHHH 1. 2. U 3 TOoCcTpoUTh rpaduku BeepoB. CpaBHUTH U OOBACHUTH

MMOJIYYCHHBIC PC3YJIbTAaThI.

5. HpOBeCTI/I pasacsICHNuEe CMECU MUHEPAJIOB B PCIKUMC II. 3

6. [Toctpouts Beep 1o AaHHBIM 11. 5. OnucaTh Beepa U OOBSICHUTD PE3YJIbTaThl.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3arutaHupOBaHHbBIE PE3YJIbTATH OOYUYECHHUSI IO TUCITUTIIIUHE

Bonpocel/3aganus uist IpoBepKU

3HaTh: HeﬁCTBYIOLHHC noaxoJbl B obmactu MMPUMCHCHUA
BBICOKOBOJIBTHBIX OJJICKTPOTCXHOJIOTHYCCKUX alIlapaToB H
YCTAaHOBOK, OCHOBHBIC MCTOJbI pacd€Ta BBICOKOBOJIBTHBIX
SJICKTPOTCXHOJIOTMYCCKUX MMPOUCCCOB U alllapaToB.

1.Yto Takoe anekTpudeckas
cenaparisi MUHEpaioB?
2.Kakue cuisl JeiCTBYIOT Ha
YaCTHUIIbI Ha TIOBEPXHOCTHU
AJIEKTPOJA B cenaparope?

3HaTh: OCHOBHBIE  HCTOYHHUKHM  HAYYHO-TEXHUYECKOM
uHpopManuu 1Mo  (U3MKE  MPOILIECCOB  TMOBEACHUS
a’PO30JIBHBIX YACTHUI[ B CHJIBHBIX JJICKTPHUYECKUX MOJIAX, IO
MIa3MOXUMHUYECKUM TIPOIeccam, o MporeccaM BO3ACHCTBH
CWJIBHBIX JJICKTPOMArHUTHBIX TIIOJIEH Ha MaTepHalibl, IO
NPUHIIMIIAM JICUCTBUS W KOHCTPYKIIMH BBICOKOBOJIBTHBIX
AIIEKTPOTEXHOJIOTUYCCKUX aIapaToB U YCTAaHOBOK;

1.KakoBsI (huznueckue
MIPUHLIMIIBI JIEKTPUUECKON
cenapanuu?

2.Yto0 Takoe cenapanusi 1o
3JIEKTPONPOBOTHOCTH?
3.KakoBa poJyib KOpOHHOTO
pa3psga B 3JIEKTPUYECKON
cenapanuu

YMeTh: OCYIICCTBJIATH MOUCK U aHAJIU3 Hay‘lHO-TeXHI/I‘-IeCKOI\/II
I/IH(I)OpMaI_II/II/I 0 CYHICCTBYIOIIMX MW HOBBIX HAIIPABJICHUAX

1.IloscanTe Ha3HAUEHUE
OCHOBHBIX JJIEMEHTOB
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3amaHUpOBaHHBIE Pe3yabTaThl 00yUEHUs 0 JUCIUIUINHE

Bonpocel/3aganus uist npoBepKku

MNPUMCHCHUA  BBICOKOBOJIBTHBIX  3JICKTPOTCXHOJIOTHUYCCKUX
mponeccoB MW  ammaparoB H BBI6I/IpaTB HCO6XO,Z[I/IMI)IC
KOHCTPYKIIMOHHBIC 9JICMCHTbI BBICOKOBOJIbTHBIX
OJICKTPOTEXHOJIOTHYCCKHUX aIlllapaToB,

cemnaparopa.
2.Kakue KOHCTPYKTHUBHBIE
IapaMeTpsbl cenaparopa u Kak
BJIMSIIOT Ha pa3JielieHne
MUHEPAJIOB?

YMeTh: CaMOCTOSTEIBHO BBIOJIHATh PAcueThl MPOIECCOB,
SIBIISTFOTIIAX CSI OCHOBOI1 BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTHIA, pacuer BBICOKOBOJIbTHBIX
AJIEKTPOTEXHOJIIOTUYECKUX alapaToB U YCTAHOBOK U aHAIIU3
3 PEKTUBHOCTH UX TPUMCHEHHUSI.

1.Kakue xapakTepuCTUKHI
YacTHUIl U KaK BIIUSAIOT Ha
paszaenenrue MUHepaioB?
2.Kak BIUSIOT pEKUMBI
cermapaTopa Ha pa3JielieHue
MUHEPAJIOB?

VYMeTh: caMOCTOATEIBHO pa361/1paTLc;1 B MCTOAMKAX pacycTa
BBICOKOBOJIBTHBIX JJICKTPOTCXHOJIOTUYCCKHUX YCTAHOBOK H
IMPUMCHATDb UX IJIA PCHICHUS MOCTaBJICHHOMN 3aJa4u,

1.ITosicauTe nmpuHIUIT PabOTHI
cernaparopa 1o IIPpOBOAUMOCTH.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIITOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpoIIO»)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHkKa "Xopouo" BEICTaBISAETCS €U
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Oyenxa: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHIIIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBIIIOJIHEHO HEBEPHO MJIM NMPEUMYILIECTBEHHO HE BBIITOJIHEHO

KM-4. JIadopaTopHasi pa6ora Ne3

®opmbl peamszanun: IIposepka 3aganus
Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora
Bec koHTpoabHOro Meponpustusi B BPC: 14

IIpouenypa npoBeaeHnsi KOHTPOJILHOro MeponpusaTus: [IpoBepka oTuera, ycTHas Oecena.

KpaTkoe cogep:kanue 3a1anusi:

JlaGopaTopHast paboTa HanpasiieHa Ha U3YUCHUE TPUHIIUIA pabOThI AMEKTPOPIIBTPA,
HKCIIEPUMEHTATIHLHOE OTpPeAeNICHUE CTEIIEHN OUYUCTKU BO3/yXa OT YaCTHI] a3P0307s,
03HAKOMJICHHE ¢ KOHCTPYKITMEH MajorabapuTHOTO IEKTPOPUILTpA. .

B xone BeimoaHeHHs paboOThI JOHKHO OBITH TPOU3BECHO UCCIIEIOBAHIE 3aBUCUMOCTH CTETICHH

OYHMCTKH OT XapaKTCPHBIX IMapaMETPOB:

1. O3HaKOMUTBCH C PACIIOJIIOKCHHUEM 3JICMCHTOB YCTAHOBKU Ha CTCHAC.

2. O3HaKOMUTHCS C TIPABUIIAMHU TEXHUKH O€30MTaCHOCTH.

3. IIpoBectu u3MepeHus ocaxxaeHHOU bty s HanpspkeHus U = 8, 10 u 12 kB ans rmaakoro
aMeKTpo/ia. B3BemmBanue Mpon3BOIUTE C TOYHOCTBIO /IO Y€TBEPTOTO 3HAKA, B TPAMMaX.

13




4. Tlo pe3ynpTaTaM U3MEPEHUH I1. 3 TOCTPOUTH 3aBUCUMOCTH 3()(HEKTUBHOCTH OCAKICHUS
JIMKOIIOUS U CPABHUTH C PACYETHBIMU JaHHBIMU. OOBSICHUTH MOJIy4YEHHbIE JAaHHBIE.
5. Onwucarpb xapakTep OCa)XAE€HUS YaCTULL I IPOMEKYTKOB C TJIQJAKUM U UT0JIbYaThIM

poBoAOM. OOBACHUTH MOJTYYCHHBIN pe3yibTar.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3araHuPOBaHHBIC PE3yAbTAThl 00YUEHUS IO TUCITUTUINHE

Bomnpocel/3aganust 1751 IpOBEPKU

3HaTh: JEWUCTBYIONIME TOJIXOJbI B OOJACTH NMPUMEHEHUS
BBICOKOBOJIBTHBIX AJICKTPOTEXHOJIOTHUYECKUX ammnapaTtoB H
YCTaHOBOK, OCHOBHBIE METOJIBI pacyeTa BBICOKOBOJIBTHBIX
AIEKTPOTEXHOJIOTMYECKUX MPOIECCOB U almnaparosB.

1.Kakue OBIBArOT BUIBI
MEKTPOPUITBTPOB?

2.Kak onpenenuTs CTEeNeHb
OYUCTKH Ta3a B
MeKTpOoPrIbTpax?

3HaTh:  OCHOBHBIE  HCTOYHHKHA  HAYYHO-TEXHHUYECKOM
uHpopMauu 10  (GU3MKE  MPOLECCOB  IMOBEACHUS
a’PO30JIbHBIX YACTHUIl B CHJIBHBIX JJIEKTPUUECKHUX MOJISIX, MO
M1a3MOXUMUYECKUM mporeccam, 1o nporeccam
BO3JICUCTBUSl CHJIBHBIX OJEKTPOMArHUTHBIX TIOJEH Ha
MaTepuainbl, MO TMPUHIUIAM JEHCTBUS M KOHCTPYKLHUU
BBICOKOBOJIBTHBIX AJICKTPOTEXHOJIOTHUECKUX ammapaTroB U
YCTaHOBOK;

1.Bunb! 3apsiiku a3p030IbHBIX
YacTull B AIeKTpopuibTpax?
2.KakoBbl OCHOBHBIE
KOHCTPYKTUBHBIC 3JIEMEHTHI B
NMEKTpOPHIbTpax?

3.Yrto Takoe akTUBHAs 30HA
anexTpoduibTpa’?

YMeTb:  OCyWIECTBIATH IIOMCK M aHAU3  HAy4dHO-
TEXHUYECKOH HHGpOpMallUM O CYLIECTBYIOIIMX W HOBBIX
HaIlpaBJICHUAX IIPUMEHEHUS BBICOKOBOJIBTHBIX
3JICKTPOTEXHOJIOTMYECKUX IPOLECCOB M  aIlllapaToB W
BbIOMpaTh HEOOXOAMMBIE KOHCTPYKLIMOHHBIE 3JIEMEHTBI
BBICOKOBOJIBTHBIX 3JIEKTPOTEXHOJOTHYECKHUX allllapaTos;

1.Yto Takoe KOMOMHHpPOBaHHAs
OYHCTKa ra3a OT JUCIEPCHON
(a3l ¢ UCMIOJIH30BAHUEM
3JIeKTPO(UIBTPOB?

YMeTb: caMOCTOSATENIHLHO BBIMOJHATH PACUYEThl MPOIECCOB,
SABJISTFOLTUXCSI OCHOBOM BBICOKOBOJIBTHBIX
AIIEKTPOTEXHOJIOTUH, pacyer BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTMYECKUX alnaparoB U YCTAHOBOK U aHAIIU3
3¢ (PEKTUBHOCTH UX TPUMECHEHHUSI.

1.Kak cTerenb O4UCTKH
3aBHCHT OT MPHIOKEHHOTO
HAIPSDKEHUS, CKOPOCTH ITOTOKA,
JUTMHBI 3JIEKTPODUIbTpa U
[apaMeTpoB YacTHIl?
2.ITocTpouTh 3aBUCUMOCTD
CTEMEHU OYKMCTKH ra3a B
ANEKTPOPUIBTPE OT BETHUNHBI
YIETBHOTO COTIPOTHRIICHHUS
30J1bI7

YMeTh: caMOCTOSTENbHO pa30upaTbcs B METOUKAX pacyeTa
BBICOKOBOJIBTHBIX 3JIEKTPOTEXHOJIOTMYECKUX YCTaHOBOK H
MPUMEHSATD UX JJIS PEIICHUs TOCTaBICHHOM 3a1a4u;

1.Kakue gacTHIIBI
YJIaBJIMBAIOTCS B IEPBYIO
odepesib: KpyIHbIC UITN
Menkue?

2.YeM ABYX30HHBIN
ANEKTPOPUIBTP OTPHUIIAECTCS OT
OJIHO30HHOTO?

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpOIIOY)

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 80
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHuE BHITIOJIHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBHITTOJIHEHO

KM-5. KontposabHas padora Ne2

®opmbl peasuzanun: [TuceMennas padora
THun KOHTPOJILHOT0 MEPONIPUSITHS
Bec koutposabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHusi KOHTPOJIbHOT0 MeponpusaTUsi: BapuaHT 3aaHust BeIIaeTCA CTyICHTaM
B ayauTopuH, Jubo BeickuiaeTcs mouroit OCOII. 3a yac oOywaromyecs: JOMKHBI B MHUCbMEHHOM
BUJIC TIOJIFOTOBUTH CBOE PEIICHUE U CAATh €ro Ha MPOBEPKY IMPEnojaBaTeNio (B AUCTAHIIMOHHOM
dbopmare: BrIcIaTh (DOTO-OTUET MM OTCKaHUpPOBaHHOE perieHue mouro OCIII).

KpaTKOC CoaepsKaHME 3aJaHUs:

3amaHusi BTOPO KOHTPOJIbHOM paboThl 00XBATHIBAIOT CIIEIYIOIINE Pa3Aebl TUCIUIUIUHBIL:

P wnNe

IN1EKTPNYeCTBa.

1. KonnekTmBHbIE NPOLLECCHl B @a3P030/IbHbIX CUCTEMAX.

2. 3I'IeKTp0TeXHO}'IOFMM, OCHOBaHHblIe Ha NpUMeHEHUN CUIbHbIX 3N1EeKTPU4YeCKnxX nonen.

3. BbICOKOBONbLTHbIE N1a3MOXUMUYECKME TEXHOOTUM.

4. Mpouecchl CTaTUYECKON 3N1EKTPU3aLmm U metoabl 60pbbbl C NPOABIEHUAMM CTaTUYECKOTO

3agaHue npeAcTaBisieT U3 ce0s TPY 3a/1a4M HAIPABJICHHBIX HA AJIEKTPOCTATUYECKOE PACCESHUE
a3p030J1s1, 3P (PEKTUBHOCTH OUUCTKHU Ta30B B 3JIEKTPOPUIIBTPaX, HIEKTpUUECKas cenaparms
YaCTUL, TOPOIIKOBBIE PACIIBUIMTEINN C BHEIIHEH U BHYTPEHHEHN 3apsAIKOM.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3angaHUpOBaHHBIE pe3yNbTaThl OOy4YEHUs IO

Bonpocsl/3aganust 11t IpoBEpKH

JUCITUTINHE
3HaTh: JEUCTBYIOIIME TOAXOABI B 00JNacTH 1.B xpyrayro TpyOy co ckopoctbio 0,55 m/c
MPUMEHEHUS BBICOKOBOJIBTHBIX BXOJIMT a3p0O30JIbHBIN MOTOK, CO/IepKaInit
ANEKTPOTEXHOJIOTMYECKUX anmnaparoB u YaCTULIBI PANyCOM 25 MKM H 3apsiiom 2,3
YCTAaHOBOK, = OCHOBHBIE = METOJBl  pacuera 10-14 Kn. ITnoTHOCTH MaTepuaia yacTuil 3
BBICOKOBOJIbTHBIX ANEKTPOTEXHOJIOTHIECKUX r/cM3.

IIPOLIECCOB U aNNaparos.

OmnpenenuTthb, Ha KAKOH JUTMHE TPYOBI
KOHIICHTPAIIUS a3PO30JIbHBIX YaCTHII B
pe3yabTaTe MEKTPOCTATUIECKOTO
paccesiHusI yMEHbIIUTCS Ha 75 %, ecnu
MaccoBasi BXO/IHAsi KOHLIEHTPAIUs
cocrasiseT 20 r/m3.

Haiitu Bpems oOpa3oBanust 0OpaTHOM
KOPOHBI U CUJTY, JEHUCTBYIOIIYIO Ha CIION.

3HaTb:  OCHOBHBIE  HMCTOYHMKM  HAy4dHO- 1./laHBI BOJIBT-aMIIEPHBIE XaPAKTEPUCTUKH,
TeXHUYeCKo  uHpopmanuu 1o  (uU3HKe CHSTBIE B CUCTEME IIEKTPOJOB

IIPOLIECCOB IOBEAECHUS a’pO30JIbHBIX YacTHUI] B «KOAaKCHAJIbHbIE IUJIUHAPBD) CO CIIOEM Ha
CHJIbHBIX AIIEKTPUYECKUX MOJISIX, 1o OCaJUTEIBHOM JJIEKTPOJIE U O€3 HEro.
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3amnaHUpOBaHHBIE pe3yNbTaThl OOy4YEHUs IO
JTUCHUTIIINHE

Bonpocsi/3aganust 11t IpoBepKU

IIa3SMOXUMHUYECKHUM IIponeEccaM, 1o IpoueccamM

BOSHGﬁCTBHﬁ CHUJIBHBIX QJICKTPOMArHuTHBIX
IoJiel Ha MaT€pHralibl, IO IMIPpHUHIOHUIIaAM HeﬁCTBHH
u KOHCTPYKIINU BBICOKOBOJIBTHBIX
OJICKTPOTEXHOJIOTHUYCCKUX arrapaTroB n
YCTaHOBOK;

Pannyc 6onbmmero mumuaapa 0,15 m.
Tonmuua cinos 1,8 MM.

[TocTpouTh 3aBUCUMOCTD YACITBHOTO
COMPOTHUBIICHHUS OT TUIOTHOCTH TOKa.
Onpenenuts cuily, AEHCTBYIONIYIO HA CJIOH,
npu TuHeitHOM Toke 0,25 MA/M, onaras,
YTO HANPSHKEHHOCTH TOJIA Y TIOBEPXHOCTH
ciost paBHa 1,9 kB/cm, a oTHOCUTENIBHAS

JUDJICKTPpHUYCCKas IMPOHUIACMOCTE CJI0s € =
2.

VYMeTh: OCYHIECTBIIATh IIOUCK U aHAJIU3 HAy4HO-
TEXHUYECKOH MH(POpPMALUU O CYHIECTBYIOIIUX U
HOBBIX HaIIPABJICHUAX IIPUMEHEHHUS
BBICOKOBOJIBTHBIX ANEKTPOTEXHOJIOTMYECKUX
OpolleccOB M ammapaTtoB U BBIOMpaTh
HEOOXOIUMbIE KOHCTPYKLMOHHBIE 3JEMEHTHI
BBICOKOBOJIBTHBIX NIEKTPOTEXHOJOTNYECKUX
araparos;

1.YeThIpeXIoabHbIN IIACTHHYATHINA
INMEKTPOPUIBTP XapaKTEPUIYeTCs
napaMeTpaMu: PacCTOSHUE MEXKTY
KOPOHHUPYIOITUMHU U OCAAUTEITbHBIMU
anektpogamu 0,13 M; qirMHa OAHOTO OIS
anekTpoduibTpa 3,0 M; HAPSHKEHHOCTH
HOJISL Y OCAIUTENbHBIX 3JIEKTPOAOB 2,75
kB/cM; ckopocTh MOTOKA ra3a B
anexkTpoduibTpe 1,2 M/c; Ko3pduueHt
HEPaBHOMEPHOCTH TOJIsI cKopocTelt 1,1;
ko3¢ duimeHT BTopuaHoro ynoca 0,8;
OTHOCHUTEbHAs H0/s1 aKTUBHOH 30HEI 0,94
OTHOIICHHE KOHIIEHTPAIIUH MU Y
OCaIUTEIILHOTO AJEKTPOJIa K CpeaHeit
KOHIIEHTpaIuu 1o cedeHuto 1,05; yacTuisl
JIMAJIEKTPUYECKHE, € = 5,5.

HaiiTi, yuuteiBas BKJ1aJ HEaKTUBHBIX 30H,
(bpakIMOHHYIO CTENEHb OYUCTKHU Ta3a Mpu
CJIEIYIOLIMX pa3Mepax YacTHUIl: & = 5 MKM.
CyMMapHas I101a/ib 0CaAUTEIIbHBIX
AMEKTPOIOB B OJIHOM I0JI€ ANEKTPOPUIbTPa
800 M2. Tokx KOpOHHOTO pa3psia
cocrasisieT 160 MA.

YMeTb: CcaMOCTOATENBHO BBIOIHATH PaCUEThI
IPOLIECCOB, SBIISTIOIINXCSI OCHOBOM
BBICOKOBOJIBTHBIX DJIEKTPOTEXHOJOTHHA, pacueT
BBICOKOBOJIbTHBIX AJIEKTPOTEXHOJIOTHUECKUX
ammapaTtoB WM YCTAaHOBOK W aHaIM3
3P PEKTUBHOCTH UX TPUMEHEHHS.

1.TBepabie a3p030JIbHBIE YaCTHUIIBI IBYX
COPTOB Pa3JEIISAIOTCS 110
AJIEKTPOIIPOBOTHOCTH B KOPOHHOM
ceraparope.

PaznensieMble 9acTHIIBI HIMEIOT CIIETYIOIINE
napamMeTpsl:

g(1)vl =510-6 1/(Om m); e(1)1 = 80;
IUIOTHOCTH 2,5 r/cMm3; paguyc 50 MKM.
g(2)vl = 10-12 1/(Om m); e(2)1 = 3;
IUIOTHOCTH 2,5 r/cMm3; paguyc 50 MKM.
Panuyc cenaparopa 6apabana 0,14 m.
CkopocTb Bpaiienus 6apadbana 120 06/MuH.
Cuna aaresuu onpenensiercs Fag =K1 m g;
rae K1 =1,15. HanpsokeHHOCTB MOJIS HA
noBepxHocTH Oapabana paBHa 3 kB/cwm.
Tpebyercs, ¢ yueToM CHIJI 3epKaIbHOTO
OTOOpaKCHHUSI:
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3ammaHupOBaHHBIE pe3ynbTaThl oOyueHUs 1o | Bompockl/3ananus 1 mpoBepKu
JTUCHUTIIINHE

1) BEIOpaTh HEOOXOIUMYIO JIS pa3ACIICHHS
TUIOTHOCTH TOKa KOPOHHOTO pa3psijia;

2) onpenenuTh CKOPOCTh BPAICHUS
6apabaHa N, mpu KOTOPOH YToJI a OTphIBa
YaCTHIIBI C OOJIBIIEH TPOBOIUMOCTBIO OT
noBepxHocTu O6apabana coctaBut 300;

3) mpoBepUTH BO3MOXKHOCTH OTPHIBA
HenpoBoAsiel yactuusl mpu a = 1500,
rosaras, 4To 30Ha KOPOHHOTO pa3psizia
pacrpocTpaHeHa BIUIOTh JI0 3TOTO yIia.

YMeTh:  camMoCTOSITeNbHO — pa3Ouparbcsi B 1.Kakas nomkHa ObITH CKOPOCTh KOHBEIEpAa,
METOMKAX pacuera BBICOKOBOJIbTHBIX 9TOOBI ITPH HAMTBUICHUU PACTIBLTUTEIIEM C
3IEKTPOTEXHOIOTMUECKUX YCTaHOBOK u BHEIIHEH 3apsIK0oi Ha U3JIEHNH MTOTY4aIoCh
NPUMEHATh WX JUISI PEIICHHUs] TOCTaBICHHOMN KaueCTBEHHOE MOKPHITHE (10

3a]a4u; BO3HHUKHOBEHUSI HHTEHCUBHON 00paTHOM

KOPOHBI — pallMOHATBHOE BpEMS
HanbiieHus)? Kakas TonmmHa noKpeITHs
MOJIy4aeTCsl Ha U3JIEITHH?

VYcnoBus HanbUICHUS:

Pacxon nmopomikoBoro marepuana yepes
pacnbsuTATebh cocTaBiseT 3,1 10-3 kr/c;
nuametp ¢akena pacnbuienus 0,21 m;
koahurment ocaxxaenus 85 % s
pacIbUIMTEIIEH ¢ BHEIIHEN 3apsIKOH;
IUIOTHOCTH YIAaKOBKH MOPOLIKOBOTO CIIOS
0,63; ynenwbHBIN 3apsia yacTull mopomika 1,0
MKII/KT; cpenHsis IIIOTHOCTh TOKA
KOPOHHOTO pa3psijia Ha TOBEPXHOCTh
n3nenus 150 MxA/M2. Haneinsercst
SMOKCHUHBIN MaTepHall ¢ IoTHOCThI0 1300
KI/M3 1 OTHOCUTENIbHOM TUAIEKTPUIECKON
MIPOHUIIAEMOCTHIO 4.

Onucanue MKAJbI OLEHUBAHUS :

Oyenxka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vinonnenus snanus: KontponabHas paboTa cCUMTaeTCs BHIIOITHEHHOH
Ha OIeHKY «OTJINYHO», €CIIU pEeIIeHHs BCEX 3a/1a4 BHIMOIHEHBI 0€3 OINOO0K U MpeACTaBIECHbI
apryMEHTHPOBAHHBIC BBIBOJIHI 110 TOJYIEHHBIM PAaCUE€THBIM pe3ylIbTaTaM

Oyenxa: 4 («XOpOIIIOY»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evinoinenus sHanus: KoHTposbHas paboTa cYUTaeTCs BHITOTHEHHON
Ha OIICHKY «XOPOIII0», €CIU PEIICHUS IBYX M3 TPEX 3a/1a4 BHITIOJHEHBI 0€3 OMHU00K 1
MPEACTABIICHBI APT'YMEHTUPOBAHHBIE BBIBOJIBI 110 MOJTYYEHHBIM PACUETHBIM pe3yJIbTaTaM, a mpu
pelIeHnu TPEThel 3a1aun JOMYIEHbl HETOYHOCTH B pacueTax ¥ HEMPUHIIMITHAIBHBIC OTITHOKHI

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evinonnenus 3uanus: KoHTponbHas paboTa CYMTaeTCsl BHITOJTHEHHON
Ha OICHKY « Y JIOBJIETBOPUTEILHOY, €CIIA PEUICHUS ABYX W3 TPEX 3a/1a4 BHITIOITHEHBI B IIEJIOM 0e3
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MPUHIMITHATBHBIX OITMOOK, HO BEIBOJIBI 110 TIOMyYEHHBIM PACUETHBIM Pe3yJbTaTaM ciabo
apryMEeHTHPOBAHBI, a TPEThs 33/1a4a HE PEIlIeHa WIH [IPH €€ PELICHUH TOMYIIeHbI TPyOble OMUOKH

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakxmepucmuxu 6bINOJHeHUs 3HAHUA: KOHTPOIbHAs pab0oTa CUUTACTCS BHIIIOTHEHHOM
Ha O1eHKY «HeynoBIeTBOPUTEIbHOY, €CIIH HE PEIICHBI IBE UM TPH 33Jauu
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM ATTECTAIIUA
8 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Buapl 31€KTPOTEXHOJIOTHI C UCTIOIB30BAHUEM CHIIBHBIX DJIEKTPUUECKHUX MOJIEH U
UMITYJIbCHBIX TOKOB. OCHOBHBIE OCOOCHHOCTH U XapaKTEPUCTHKHU, 00JIACTH UCIIOJIb30BAHUS.

2. Monudukarys moBepXHOCTH MaTEpPHAaJIOB B IJIa3Me ra30Boro paspsaa. Bozneiicteue
AKTHUBHBIX YaCTHII HA TIOBEPXHOCTh MaTepuaioB. [Iporeccsl MoaupuKaIms MOBEPXHOCTH
MOJIMMEPHBIX MaTEPHUATIOB U COOTBETCTBYIOIIME TEXHOIOrHUYeCcKHe 3 (HEKTHI.

3. B mi1ockuii rOpU30HTAIBHBIN KaHAT BXOAUT JaAMUHAPHBIN a3p030JbHbIN NOTOK. CKOPOCTh
nmoToka rasza Ucp = 1 m/c; Beicota kanasia H = 0,03 M; pagnyc gactui 8 = 12 MKM; 9aCTHIIBI
TUBJIEKTPUYECKHUE C OTHOCUTEIBHOM TUAIEKTPUYECKON MPOHULIAEMOCTbIO € = 4,5 1
IpeBapUTENIFHO 3apsHKEHBI B TI0JI€ KOPOHHOTO paspsiia ¢ HanpsHKeHHOCThIo Ezap = + 2 kB/cwm;
IUIOTHOCTh MaTepuaia yacTull r = 2 r/cm3. OmnpenesnnTs 3G PeKTUBHOCTb OCAXKICHHSI YaCTUIL
10/l AEMCTBUEM AIIEKTPUUYECKOTO MOJISI U CUITbI TsbKecTH Ha JuinHe L = 0,18 M npu
IIPWJIOKEHHOM K BEpXHEH cTeHKe KaHana Hanpsbkenun U = - 2,2 kB.

IIpoueaypa nposenenust

[TpoBoauTcs B ycTHOH (opme 110 OuseraM B BUJE MOATOTOBKU M M3JI0KEHUS pa3BEpHYTOr0 OTBETA.
Bpems Ha noaroTosky orBeTa — 60 MUHYT.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMoOpPo8 u KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Muankarop: NJ-2nk-1 Beibupaer napamerpsl 371eKTpooOOpYI0BaHUS, YUUTHIBAs
TEXHUUYECKHE U DIKOHOMUYECKHE OTPaHUYEHUs

Bonpocel, 3aganus
1.1. HaganbHbIe U pa3psiAHbIC HANIPSDKEHUS IIPU Pa3HBIX NOJIPHOCTAX HanpsokeHus. [lonarue
KOPOHHOTI'0 pa3psna. BonpTamnepHas XapakTepUCTHKa KOPOHHOI'O pa3psia.

2. IlonsTue snexkrpocenapanuu. Knaccugukamnus sanekrpocenapatopon. Cenaparius 1o
ANIEKTPONPOBOIHOCTU. bapabaHHBIH anekTpocTaTHueckuil cenaparop. bapabaHHbIM KOPOHHO-
IIEKTPOCTATUYECKUI CenapaTop

3. B BepTuKanbHOM IUI0CKOM KaHane mupuHoit H = 0,15 M gacTuibl ocaxnarores u3
TypOyJIEHTHOTO MOTOKA. YacCTHIIbI AUDIEKTPUUECKHE C OTHOCUTEIbHON JUAIEKTPUUECKOMN
IIPOHUIIAEMOCTBIO € = 3, pazuyca a = 9 MKM, OCakJ1at0TCs B I10JIE€ KOPOHHOTO pas3psiia ¢
HanpspkeHHOCThI0 E. Ckopocts raza u = 1,1 m/c. OnpenenuTs HanpsKeHHOCTh 1o E, mpu
KOTOPOI MO’KHO HE YUMTHIBaTh TypOyJIeHTHOTO nepeMerinBanus. Onpenenuts 3pPpeKTuBHOCTD
OCaXEHUS YacTHIl Ha JuyinHe KaHana L = 0,25 M, ecniu HanpsiKEHHOCTH MOJIst Bo3pacTeT Ha 40
%.

2.1. XapakTepuCTHKA a3pO30JIbHBIX CUCTEM: IOHATHE a3pO30JI€H, BUIBI a3PO30JIEH.
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2. TexHONOTHH KOHBEPCHH Ta30B B TuIa3Me razoBoro paspsaa. [lonstue G-dakropa.
Oco0eHHOCTH KOHBEPCHH JIETYIHX OpTraHUYeCKUX coennHeHni. KoHBepcus OKCHI0B a30Ta 1
Cephl B IJIa3Me UMIYJIBCHOTO pa3psaa. OurcTKa TOMOYHBIX Fa30B OT OKUCIIOB a30Ta U CEPHI.

3. HacTuisl ABYX COPTOB PA3JEISAIOTCS MO AJIEKTPOIPOBOJHOCTH B KOPOHHOM
anekTpocenapatope. Pa3aensemMbie yaCTHIIBI UMEIOT COOTBETCTBEHHO CIIEAYIONINE TapaMeTphl:
g(1)vl = 10-6 1/(Omxm); e(1)1 = 80; g(1)a = 2,5 r/cm3; rl = 40 MKM.

0(2)vl = 10-12 1/(Omxm); e(2)1 = 4; g(2)u = 2,5 r/cm3; r1 = 40 MKM.

Paguyc 6apabana R = 0,12 m; ckopocts Bpamierust n = 120 06/mun. Cuna aare3uu
onpexaenserca BeipaxkenneM Fag = K1 m g; rne K1 = 1,4. HanpsskeHHOCTB 110J151 Ha
noBepxHoctu Oapabana paBHa E = 2,75 kB/cm. Tpebyercsi:

1. Haiitu yrom a oTpbIiBa 4acTHUIIBI C OOJIBIICH MPOBOAMMOCTHIO.

2. IIpoBepuTh BO3MOKHOCTb OTpbIBA HENMPOBOAALIEH yacTulbl pu a = 900, nosnaras, 4To 30Ha
KOPOHHOTO paspsijia pacIpoCTpaHeHa BIUIOTh /10 3TOTO YIia.

3.1. Cuiibl, JEMCTBYIOIME HA YACTUILY Ha IIOBEPXHOCTH 3j1eKTpoAa. CHUIIbl aAre3uu YacTHIl K
JIEKTPOAY.

2. O30H u ero coiicTBa. CriocoObl MOMyYEHUS 030HA. DINEKTPOCHUHTE3 030HA.
TexHonornueckue nNpuMeHeHus 030Ha. [1oAroroBka nuThbeBOM BOJBI C UCIIOJIB30BAaHUEM O30HA.

3. PaccunTaTh CTCIICHh OYHCTKH ra30B B TPEXIOIHHOM IEKTPOPIIBTPE: IITUHA OJHOTO TOJIS
Lol = 3,0 M; ruionmaap ocaauTeNbHBIX JICKTPOIOB B OJTHOM IT0JIE IeKTpoduibTpa Soc = 800
M2; pacCTOSIHUE MEX]ly KOPOHUPYIOIIUMHU U OCaUTENbHbIMU 31ekTpoaamu H = 0,13 m;
CKOPOCTh MOTOKA Ta3a B 3nekTpoduiabTpe U = 1,0 M/c; Koo dumeHT HepaBHOMEPHOCTH OIS
ckopocreit ku = 1,2; oTHOcHTENbHAS J10J1s1 aKTHBHBIX 30H 0,9; K03()(HUIMEHT BTOPHYHOTO YHOCA
Kyt = 0,7; HanpsHKEHHOCTH MOJIS Y OCAAMTENbHBIX 3JIeKTPo10B Eoc = 3 kB/cM; paanyc gacTuig
a =2,5 MKM; OTHOCUTEJIbHAs AUDJICKTpUUECKasi MPOHUIIaeMOCTh € = 4. Pacuer npoBecTu B
npenanonoxxenuu ¢ = 1,1 u U1 3HaUYeHUs TOKa, MOTPEOIIEMOT0 KX IbIM U3 TIOJIeH
anexktpoduinbTpa lkp = 200 MA. BsaskocTs raza m = 1,45x10-5 kr/(mxc).

4.1. IloBeeHUE YACTHUIIBI HA DIIEKTPOJIE B DJIEKTPUIECKOM ToJIe. 3apsii, mpruodOpeTaeMbIi
yacTulen Ha aekTpoje. CUibl, IEHCTBYIONTME HA YACTUILY Ha AJIEKTPOJIE CO CTOPOHBI
ANEKTPUUECKOT0 MOJII KOPOHHOTO pa3psijia.

2. OuncTKa ra3oB JIeKTPOPHUIBTPAMU: IPEUMYILECTBA [0 CPABHEHUIO C IPYTUMHU CIIOCOOAMU
ounctku. [TpuHnnnuansHas cxema 3aekTpodunbTpa. KoHCTpYyKIUS 371€KTpOoPHUIBLTPOB.
OcCHOBHBIE 3JIEMEHTHI ATEeKTpohuIbTpa. TpeOoBaHUS K KOPOHUPYIOIIUM U OCATUTEIbHBIM
AIIEKTPOJIaM.

3. Kakas momkHa ObITh CKOPOCTH KOHBEMEpa, 9YTOOBI MPU HANIBUICHUH PACTIBUIATEIIEM C
BHEIITHEH 3apsIKoi Ha U3/IEeHH MOTy4aIoch KaueCTBeHHOe MOoKphITHe (tHambt < tpar)? Kakas
TOJIIIIMHA TTOKPBITHS TIOJydaeTCs Ha U31eNun?

YcnoBus HalbUIEHUS: PACcXo/l TOPOIIKOBOTO MaTepHualia yepe3 pacnpumurenas Q = 3,5x10-3
Kr/c; muametp dakena pacrnbuieHus dp = 0,22 m; koaddunuent ocakaenus h = 80 % mis
pacmbUIHTENEl ¢ BHEUTHEH 3apsIIKOi; TUIOTHOCTh YITaKOBKHU MOpoIIkoBoro ciost Kym = 0,65;
yAeNbHBIN 3apsan gacTull mopomka qya = 1,1 MKi/kr; cpenHss mioTHOCTh TOKa KOPOHHOTO
paszpsna ji = 130 MxA/M2. HambuisieTcst STOKCHIHBIA MaTepHal ¢ TNIOTHOCTHIO T = 1350 kr/mM3 u
OTHOCUTEIIbHOU TUAJIEKTPUYECKON MPOHUIIAEMOCTHIO € = 4.

5.1. OGpatHasi KOpoHa C MMOPOIIKOBOTO CJI0s1. Bpemsi BO3HUKHOBEHUSI 00paTHOI KOPOHBI.
Brusiaue ciost Ha 27IEKTpOie Ha BOJIBT-aMIIEPHYIO XapaKTEPUCTHKY KOPOHHOTO pazpsaa. Cuna,
JIEMCTBYIOIAsl HAa TOPOUIKOBBIN CJIOW Ha 3JIEKTPOJIE B M10JIE KOPOHHOTO pa3psijia.

2. HI/IpOE)J'ICKTpI/I‘-ICCKaﬂ cerapanus. I[I/IBJICKTPI/IHGCKEUI cerapanus.
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3. JlaHbl XapaKTEepUCTUKHU MOPOILIKOBOTO ¢J10si: TomuHa H = 3 MM; yliesibHOE CONPOTUBIICHUE
rv = 1011 OM*M; oTHOCHUTEIbHAS TUANIEKTpUYecKas npoHunaeMocts el = 1,5. IlnoTHoCTh TOKa
Ha cioi j = 1,5%10-4 A/m2. OTHOCUTEIbHAS IIOTHOCTD Bo3ayxa d = 0,9. HanpshkeHHOCTH
noJs y moBepxHoctH ciost Ek = 3 xB/cm.

Haiitu BpeMs 00pa3oBaHusi 00paTHON KOPOHBI M CHITY, IEUCTBYIOIIYIO HA CIIOM.

6.1. JlamuHapHBIN ¥ TypOyYJIEHTHBIN PEXXUM JBIKCHHS. XapaKTEPUCTHKA TypOYIEHTHOTO
pexxuma TeueHus. Koapdumment typOynentaoi quddy3uun. OcaxxieHne MOHOAUCTIIEPCHBIX
YaCTHI U3 TypOyJIIEHTHOTO TIOTOKA IMOJIE MOCTOSHHBIX BHEMHUX cwil. Cityuau npeoOiaganus
HAIPAaBIEHHOTO JIBWYKEHUS U MpeoliaiaHus TypOyJIeHTHOTO MepeMEIIBaHUS.

D¢ dekTuBHOCTH OCaXIEHHS U3 TypOYJIEHTHOTO MTOTOKA.

2. Cratuueckast JJICKTPU3aIHs ¥ €€ MOCIeACTBUs. MeTOIbl U3MEPEHHUsI OCHOBHBIX IIAPaMETPOB,
XapaKTePU3YIOLIUX CTATHYCCKYIO 3JIeKTpu3annio. CTaTHUeCcKoe 3JIEKTPHIECTBO MPH MEPeKayKe
HeTH 110 TPYOOIIPOBOAAM.

3. B xpyriyto TpyOy co ckopocThio U = 0,75 M/¢c BXOIUT a3p030JIbHBIN MOTOK, COIEPIKAIIIHIA
yacTuilpl paguycoM a = 10 MM u 3apsaom ( = 1x10-14 Kn. [moTHOCTS MaTepuana 4acTuil r =
3 r/em3.

Onpenenuthb, HAa KaKOH ATUHE TPYObl KOHLIEHTPALUS a9PO30JIbHBIX YACTHI] B PE3YJIbTATE
AIEKTPOCTATUUECKOTO paccesiHusi yMeHbIutTes Ha 50 %, eciiu BXOAHAs KOHIIEHTpaIus
cocrasigeT 20 = 20 r/m3.

MartepuaJbl 1Jis1 IPOBEPKU OCTATOYHBIX 3HAHUM
1.K xakomy BUly BEICOKOBOJIBTHBIX JIEKTPOTEXHOJIOTUI OTHOCUTCS JIEKTpOocenapanus?
OTBETHI:

1. 1-TexHoN0rMmM Ha OCHOBE MPUMEHEHUA CU/bHbIX S/IEKTPUYECKUX NOEN
2. 2 -Tnasmoxmmuyeckme TeXHONornm
3. 3 - OneKTpoMMNy/ibCHble TEXHON0IUN

Bepusiii otBert: 1
2.0T 4yero 3aBUCHUT CTENEHb OYMCTKH Ta3a B AIEKTpoPmibTpe?
OTBeTsI:
1 - npoBOAMMOCTH YaCTHII
2 - aTMOC(EpPHBIX YCIOBUH
3 - pa3Mepa 4acTHIl
4 - uBera yacTHI|
Bepnsiii otBer: 1,3
3.B kakux BBICOKOBOJBTHBIX DJIEKTPOTEXHOIOTHIX HE HCIIONB3yeTCs KOPOHHBIH pa3psia?
OTBeTHI:
1 - snexTpocenaparus
2 - 3JICKTPOMAarHUTHAS ITaMITOBKA
3 - 2IEKTPOPHUIBTPHI
4 - HeWTpanu3aIys CTATUYSCKOro YJICKTPHISCTBA
BepHsiii otBeT: 2
4.Kakoiil BuJ HEUTPaIu3aTopoB CTATHYECKOTO dJIEKTPUYECTBA IPUMEHSAETCA ITPU TPOU3BOCTBE
KMHO-(POoTOrpaduuecKiX TUICHOK U TIaCTUH?
OTBeTHI:
1 - maccuBHBII
2 - paaOaKTHBHBIN
3 - BBICOKOBOJIBTHBIN aKTHBHBIN
4 - a3pOIMHAMUYECKHI
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BepHplii oTBeT: 4
2. Komnerenuust/Mugukarop: NJI-5nx-1 AHanusupyer pe3ynbTaThl pacieTOB U UCCIICIOBAaHUN

Bomnpocel, 3axaHus

1.1. ITnazmoxumuveckre TeXHoJoTuru. OCHOBHI TUIA3MOXHUMHYECKUX MPEe0Opa3oBaHUM:
XUMUYECKH aKTUBHBIE YaCTUIIbI, CKOPOCTh XUMUYECKON PEaKlui, KOHCTAaHTa CKOPOCTH
peakiuu, SHeprus akTuBaui. OCOOEHHOCTH TIA3MOXUMHYECKUX PEAKIIHMA.

2. CreneHb OYMCTKH T'a30B B anekTpodmiibTpax. OcodeHHOCTH onpeeeHus 3G HeKTHBHOCTH
OCaXJICHUS YacTUIl B 3JeKTpopuibTpax. Criocodbl 60psObI ¢ 00paTHON KOPOHOH B
ANEKTPOPHUIBTPAX.

3. JlaHbl XapaKTepUCTUKU OPOLIKOBOIO ciios: ToimuHa H = 4 MM; yaenbHOe COpOTHBIICHHUE
rv = 1012 OM*M; oTHOCHTEIbHAS IUAIEKTpUYecKkas npoHunaeMocts el = 1,8. [lnoTHoCTh TOKa
Ha cioit j = 1,5%10-4 A/mM2. OtHOcuTenbHas MII0THOCTH Bo3ayxa d = 1,25. HanpskeHHOCTD
noJs y moBepxHocTH ciost Ek =2 xB/cwm.

Haiitu Bpemst o0pa3oBaHusi 0OpaTHOI KOPOHBI M CUITY, JCHCTBYIOILYIO HA CIIOM.

2.1. JJamunapHbIil ¥ TypOYJIEHTHBIN pEeXUM JIBUKEHUS. XapaKTepUCTUKA TypOyJIEHTHOTO
pexxuma Teuenus. Koapdunuent typOynentHoi auddysuu. OcaxaeHne MOHOJUCTIEPCHBIX
YyacTUIl U3 TYpOYJIEHTHOIO TOTOKA I10JI€ MOCTOSHHBIX BHEIMHUX cuil. Citydau npeo0iiajaHus
HaIlpaBJIEHHOTO JABM)KEHUS U IIpeoliagaHus TypOyJIeHTHOTO epeMEeINBaHNUS.

D¢ dekTuBHOCTH OCcaXIEHHS U3 TypOYJIEHTHOTO MTOTOKA.

2. llpunuun nevictBust 6appepHOTO 030HATOpa. BiusiHue 3a30pa, JUIIEKTPUIECKOT0 Oapbepa,
YaCcTOTHI MUTAIOMIETO HAIIPSHKEHUSI Ha BBIXO/IHBIE XapaKTEPUCTUKU 030HATOPA.

3. Hactuna (Ioy3JIiIMICON ) JISKUT Ha TOPU30HTAILHOM 3JIEKTPOAE B I0JI€ KOPOHHOTO
paspsiaa ¢ IoTHOCTHIO ToKa j = 100 MKA/M2 u HanpskeHHOCThIO 1ouis y anekTpoga EK = 1
kB/cwm.

[TapameTps! yacTuLIbl: MOTyocH a/b=a/c=2; MIOTHOCTh MaTepuana yacTuisl 2 r/cm3; el = 4.
[TpoBoanmocTs actuisl: a) gvl = 10-11 1/(Omxm); 6) gvl =4%x10-9 1/(Om*xm); B) gvl = 10-8
1/(OM*xm).

OnpenenuTtsd quana3oH 3Ha4eHU b (pa3MepoB YacTHIIbI), IPU KOTOPBIX yacTula Oyaer
OTPBIBATHCS OT IEKTPOJA.

3.1. ITopoIIKOBBIi CJI0M M €ro0 OCHOBHBIE XapaKTEPUCTHKH. 3apsijiKa U pa3psiika MOPOIIKOBOIO
CJIOSl Ha BJIEKTPOJIE B BJIEKTPHUUECKOM T10JI€ KOPOHHOTO pa3psiza.

2. bapabanHblil TpubO3IeKTpocTaTUYECKUH cenapaTop. CenapaTopsl ¢ KUIISIIUM CIIOEM
(Tpubo3aeKTpocTaTHUECKUE (PIIOUAN3ALMOHHBIE cenapaTtopsl). TprOo3aeKkTpocTaTHUECKUI
cernapaTop CBOOOIHOTO Ma/ICHHUS.

3. B BepTUKaIbHOM IUIOCKOM KaHaye mupuHor H = 0,2 M yacTHIbI OCaKIAI0TCS O
JeCTBUEM 3JIEKTPUUECKOM CUIIbI U3 TYpOYJIEHTHOTO IOTOKA.

Yactuiisl poBOAsIIKE, paanyca a = 2,5 MKM, IPEABAPUTENIBHO 3apsKEHBI B IT0JIE KOPOHHOTO
paspsana ¢ HanpsbkeHHocThio E3ap = 2,5 kB/cm. CkopocTs rasza B kanaie u = 1,15 m/c.

Haiitn HanpskeHHOCTB 1oJIs B KaHane E1, mpu KOTOpoi MOXHO CUNUTATh, YTO YaCTHUIIBI
pPaBHOMEPHO MEPEMELLINBAIOTCS B TOTOKE.

Onpenenuth 3PHEeKTUBHOCTh OCAXKIACHUS YaCTHI] Ha aiuHe KaHama L = 3,0 M, ecin
HaNpsDKEHHOCTH MMoJId B KaHase coctasisieT E = 0,9xE].

4.1. JJaMuHapHbIN U TypOyJEHTHBIA PEKUM JABIKEHUS. XapaKTepUCTHKA TypOyIEHTHOTO
pexxuma teuenus. Koapounpent typOynentnoit quddysuu. OcaxieHrne MOHOIUCTIEPCHBIX
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qaCTull 13 Typ6y.TIeHTHOI‘O IIOTOKaA IOJIC MTOCTOAHHBIX BHCIITHUX CHUIJI. Cnyqan npeo6na;[aHH;1
HAIpaBJICHHOTO JABWKEHUS U peodiaanns TypOyIeHTHOTO TIepeMEeIINBaHHUS.
O dekTuBHOCTH OCaXIECHHS U3 TypOYJIEHTHOTO MTOTOKA.

2. Cratuueckast JJICKTPU3alHs U €€ MOCICeACTBUs. MeTo/1bl N3MEPEHHsI OCHOBHBIX ITApaMETPOB,
XapaKTePU3YIOLIUX CTATHYECKYIO 3JIeKTpu3ainio. CTaTHYeCcKoe YIIEKTPUIECTBO MPH MEepeKadKe
HeTH 110 TPYOOIIPOBOAAM.

3. B kpyriyto TpyOy co ckopocThio U = 0,75 M/C BXOIUT a3p030JbHBINA MOTOK, COJEPIKAIIIHIA
yacTullbl paguycom a = 10 mxm u 3apsaaom = 1x10-14 K. [TnoTHOCTS MaTepualia 4acTuil r =
3 r/em3.

Onpenenutb, HAa KaKOH AJMHE TPYObl KOHIEHTPALIMS a3PO30JIbHBIX YaCTHIL B Pe3yJIbTaTe
AJNIEKTPOCTATUUECKOTr0 paccesiHust yMeHbIuTes Ha 50 %, eciiu BXOAHAsT KOHIEHTpaIus
cocrapnsieT z0 = 20 r/m3.

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM

1.Kaxoii Bu1 3apsAKU YaCTHUI] IPUMEHSIETCS MPU AUDICKTPUUECKON cermaparuu?
OTBeTHI:

1 - 3apsanka B moyie KOPOHHOTO pa3psiaa

2 - MHAYKIMOHHAS 3aps/IKa

3 - cTaTuyecKas NeKTpU3alus

4 - HUKaKoM
Bepnwsiit otet: 4

2.Kakue BemecTBa 00pa3yroTcs Py MIIa3MOXUMHUYECKOM CHHTE3e?
OTtBeTsI:

1-Boma

2 - 030H

3 - ammuaK

4 - 30710TO
BepHnrriit otBeT: 2

3.YacTuiisl Kakoro auana3zoHa pazMepa MpakTUYecKd He YIaBIUBAIOTCS B AIEKTPOPUIbTpe?

OTBETHI:
1-1-20 MM
2 - -20-200 MxMm

3 - 200-2000 mMxm
4 - 2000-20000 Mxm
BepHnbslii otBeT: 4
4.ITpu xakux yuciax PeliHonbAca TeueHre B KaHayie OyIeT UMETh TypOYJICHTHBIN XapakTep?
OTBeTsI:
1-01
2-30
3-1000
4 - 20000
BepHsiii otBeT: 4
5.Kakas cuna Bcerga NpuKUMaeT YaCTUILY K TOBEPXHOCTH AJIEKTpoa?
OTtBeTHI:
1 - cuna 3epKalbHOTO OTOOPAKEHUS
2 - ciJia TSDKECTH
3 - eHTpoOexKHas cuiia
Bepnsiit otBer: 1
6.Kakoii BUJ1 3apsiIKK UCTIONIB3YETCSl B TEXHOJIOTUSIX HAHECEHU S TIOJIMMEPHBIX MOPOILIKOBBIX
MTOKPBITHH B 3JIEKTPUYECKOM TT0JIE?
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OTBeThI:
1 - 3apsanka B moyie KOPOHHOTO paspsiaa
2 - MHAYKIMOHHAS 3aps/IKa
3 - cTaTuyecKas 3JIeKTpU3alus
Bepwusriii otBeT: 2

II. Onucanue wkanvl oueHuBanus

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinonnenus snanus: Ouenka «OTJIIMYHO» BoicTaBisieTCsl CTYIEHTY,
IIPABUJILHO BBIIOJHUBIIEMY IIPAKTUYECKOE 3a/laHUe, KOTOPbIH [10Ka3al IpU OTBETE Ha BONPOCHI
HK3aMEHAIIMOHHOTO OMiIeTa U Ha JIOTIOJIHUTENIbHBIE BOIIPOCHI, YTO BJIaEET MAaTepHAIOM N3YYEHHOU
JUCLUIUIMHBL, CBOOOJHO IPUMEHSIET CBOU 3HAHMS JUI1 OOBSICHEHUS Pa3IMUYHbIX SIBJICHUN U peIIeHUs
3a1a4.

Oyenka: 4 («xopouioy)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu gvtnoanenus 3uanus: Ouenka «XOPOILIO» BbicTaBnsieTcsa CTYACHTY,
MPaBUJIILHO BBITIOJHUBILIEMY MPAKTUYECKOE 3aJ]aHUE U B OCHOBHOM MPABUIILHO OTBETUBIIIEMY HA
BOIIPOCHI HK3aMEHAIIMOHHOTO OMJIeTa U Ha IOTIOJIHUTEIbHbIE BOMPOCH], HO JOMYCTUBILIEMY MIPU
ATOM HEMPUHIUITHAIbHBIC OIIHOKH.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu gvtnoanenus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»

BBICTABJISIETCA CTY/ICHTY, KOTOPBIM B OTBETaX Ha BOIMPOCHI SK3aMEHAIIMOHHOTO OMJIeTa TOMYCTUIT

CYLIECTBEHHBIE U JIaXKe rpyOble OIMOKHU, HO 3aTe€M HCIPABUII X CaM, a TAKXKE HE BBHITTOTHUII
MPAKTUYECKOE 3a/IaHNE U3 IK3aMEHAIMOHHOTO OUjIeTa, HO JTMO0 HAMETUJI TPABUIIBHBIN ITYTh €ro

BBITIOJTHEHU S, THOO TI0 YKA3aHUIO SK3aMEeHATOpa Pemni IPYTyko 3a/1a4y U3 TOTO JKe pa3ziena

JUCITUTITUHBL.

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)

Onucanue xapakmepucmuxu evinoanenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABJISIETCS CTY/IEHTY, KOTOPBI: @) HE OTBETHJI Ha BOIPOCHI 9K3aMEHAI[MOHHOTO OUjieTa U He
CMOT PElINTb, TM00 HAMETUTDH IPABWIIBbHBIHN ITyTh pELICHUs 3a/1a4i U3 OuseTa; 0) He CMOT PEeUIUTb,
1100 HaMETUTh NPABMWIIBHBIN MTyTh PELICHUS 33a4H U3 SK3aMeHaIM-OHHOro Ouiera u Jpyrou
3a/1a4M Ha TOT e pa3JieN JUCIUIUIMHBI, BBIIAHHON B3aMEH Hee; B) IIPH OTBETE HA JOTIOJHUTEIbHbIE
BONPOCHI 0OHAPYKUJT HE3HaHUE OOJIBIIOTO pa3zesia IK3aMEeHAIIMOHHON POrpaMMBbl.

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM CcHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISIFOLIUX.
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