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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
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-2 Cnioco6eH mpoBOIuTh, 000CHOBAHKE MTPOCKTHBIX PEIICHHUH B 00JaCTH 3JIEKTPOIHEPTETUKHI
NJI-2 JIleMOHCTpUPYET MOHUMAHUE B3aUMOCBSI3U 3371a4 TPOSKTUPOBAHMS, pacueTa peKHUMOB U
3KCIUTyaTaluuu

M BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanuzanuu: ITncemenHas pabora
1. KonrponpHas padota Nel (KonTpoasHas padora)
2. KonTponbHas padorta Ne2 ()

Dopma peanuzanuu: [IpoBepka 3aganus
1. JTaboparopnas pabora Nel (JTabopaTopHas pabora)
2. JJaboparopnas padota Ne2 (JIaboparopras paboTa)
3. JTabopatopHas pabora Ne3 (JIaboparoprast pabota)

BPC aucuunavHbl

8 cemectp
Beca KOHTpOIBHBIX MepONpUITHIL, Y0
Hanekc KM- | KM- | KM- | KM- | KM-
Pa3nen muCIMIIINHBI KM: 1 2 3 4 5

Cpox KM: 4 6 10 13 13

DnekTpoU3nIecKre MPoIEeCChl B Tra3ax

DnekTpodU3nIecKre MPoIEeCChl B Ta3ax + + + + +

3ap;1zu<a " ABUKCHUEC a53PO30JIbHBIX YaCTUIl B
SJICKTPUYCCKOM I10JIC

3ap;11:u<a " IBUKCHUEC a53PO030JIbHBIX YaCTUIl B
SJICKTPUYCCKOM I10JIC

HpOLICCCBI OCAXKICHUA a3PO30JIbHBIX YaCTHUIl B
SJICKTPUYCCKOM I10JIC

HpOLICCCBI OCAXKICHUA a3PO30JIbHBIX YaCTHUIl B
SJICKTPUYCCKOM I10JIC

HpOLICCCBI Ha 0CaJUTCIIbHOM JJICKTPOAC

Hpoueccm Ha 0CagUTEIILHOM DJICKTPOEC + + + + +

KonnexruBabie IMPONIECCChI B a3PO30JIBHBIX CUCTEMAX




KomnnexTuBHbIC ITPOLECCHI B a3PO30JbHBIX CUCTEMAX

:‘)J'IeKTpOTeXHOJ'IOFI/II/I, OCHOBAHHBIC HA IPMMCHCHUU
CUJIBHBIX 3JICKTPUUYCCKHUX noseu

9JI€KTpOTeXHOJIOI‘I/II/I, OCHOBAHHBIC HA TPUMCHCHUU
CUJIBHBIX 3JICKTPUUCCKHUX nosieu

BEICOKOBOIBTHEIC MIa3MOXUMHYECKHE TEXHOJIOT U

BEICOKOBOIBTHEIC MIa3MOXUMHYECKHE TEXHOJIOT U

[Tporecchl cTaTUYECKON SIEKTPU3ALUN U METOABI OOPHOBI
C MPOSIBJIICHUSIMU CTaTUYECKOTO HJICKTPHUECTBA

[Tporecchl cTaTUYECKON SIEKTPU3ALUN U METOABI OOPHOBI
C MPOSIBJIICHUSIMU CTaTUYECKOTO HJICKTPHUECTBA

BEICOKOBOIBTHEIE SJICKTPOTCXHOJIOTUHU UMITYJIBCHOT'O
BOS,[[eI;'ICTBI/ISI Ha MaTCpHaJIbl

BBICOKOBOIBTHBIC SJICKTPOTCXHOJIOTUHU UMITYJIIbCHOT'O
BOSI[G?ICTBPIH Ha MaTCpHraJibl

Bec KM:

14

28

14

14

30

$06m1as acts/[1s1 MPOMEKYTOYHOMN aTrTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE

I1K-2 U-2nk>  JlemoHcTpupyeT | 3HATh: JlaboparopHas padota Nel (JTaGopaTopHas paborta)
MOHMMAaHUE  B3aUMOCBS3U | JCHCTBYIONINE TTOIXO/IbI B KonTponbnas padora Nel (KoutponbsHas pabora)
3a1a4y IPOEKTUPOBAHHUS, | 00JACTH IPUMEHEHUS JIaGoparopnas padota Ne2 (JIabopaTopnas pabora)
pacuera PEXKUMOB U | BBICOKOBOJIBTHBIX JlaboparopHuas padota Ne3 (JIaGopaTopHas pabota)
JKCILTyaTaluu JIEKTPOTEXHOJIOTMYECKUX KonTponbnas padorta Ne2

anmnapaTroB M yCTaHOBOK,
OCHOBHBIE METO/IbI pacyeTa
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTUYECKUX
IIPOLIECCOB U aIllaparos.
OCHOBHbBIE HCTOUYHUKH
Hay4YHO-TEXHUYECKON
nHpopmanuu no pusuke
IIPOLIECCOB ITOBEAEHUS
a’p030JIbHBIX YaCTHULl B
CHJIBHBIX JIEKTPUYECKUX
MOJIAAX, 110
IJ1a3MOXUMUYECKUM
mporeccam, o mnpoueccam
BO3JIENCTBUS CHJIBHBIX
EKTPOMArHUTHBIX TOJIEH
Ha MaTepuabl, 110
MPUHILIMIIAM JeHCTBUS U
KOHCTPYKLIUU
BBICOKOBOJIBTHBIX




ANEKTPOTEXHOJIOTMUECKUX
anmnapaToB U YCTAHOBOK;
YMers:

CaMOCTOSITENILHO BBITIOJIHATH
pacueTsl MPoLIECCOB,
SIBJISFOIIUXCSI OCHOBOU
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTUMA, pacyeT
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOIOTUUECKUX
anmnapaToB U YCTAHOBOK U
aHanu3 3(hPEKTUBHOCTH UX
MIPUMCHCHHSI.
CaMOCTOSITENTLHO
pa3dupaTbcs B METOIUKAX
pacuera BHICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTUYECKUX
YCTaHOBOK U MPUMEHSTH UX
JUISL pEUIEHUs OCTaBJICHHOU
3a/1a4u;

OCYIIIECTBIISATh IOUCK U
aHaJlu3 Hay4yHO-
TEXHUYECKON MHpOpMaIK O
CYILIECTBYIOIIMX U HOBBIX
HaIPaBJICHUSAX IPUMEHCHHS
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTUYECKUX
MPOIIECCOB U aNMaparoB U
BBIOMPATh HEOOXOIUMBIS
KOHCTPYKLIHUOHHBIE
9JIEMEHTHI BBICOKOBOJIBTHBIX
3IEKTPOTEXHOJIOTHUECKUX
anmnaparos;




11. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenueanus
KM-1. JIabopaTopHasi paGora Nel

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOILHOTO MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B bPC: 14

IIpouenypa npoBeaeHnsi KOHTPOJIbLHOr0 Meponpusitusi: [IpoBepka otuera, ycTHas 6ecena

Kpatkoe cogepxanue 3ajaHusi:
JlaboparopHas paboTa HalpaBJieHa Ha H3y4YEHUE OCHOB TEXHOJIIOTUYECKOTO MPUMEHEHHS 030Ha
U UCclieZloBaHKEe PabOThl 030HATOpA Ha IUAIEKTPUIECKOM OapbepHOM pas3psije.
B xoze BeimonHeHus padoThl 10KHO OBITH MPOU3BEICHO:
1) O3HakOMJIEHHE C PACIIPOCTPAHEHHBIMHU CXEMaMU TEXHOJIOTUYECKOTO MPUMEHEHHS 030HA U
KOHCTPYKIIMEH 030HATOpA Ha IUAJICKTPUIECKOM OapbepHOM pa3psije, MPUHIIMIIOM €T0 paOOThI
Y BBIXOJIHBIMH ITapaMeTpaMu. ;
2) UccnemoBaHue BEIXOJHBIX XapaKTEPUCTUK TeHEpAaTOpa 030HA, HCCIIEA0OBAHNE PEIKUMOB
paboThl 030HATOPA HA AUAJIEKTPUUECKOM OaphepHOM paspsijie, Onpe/esieHne KOHIICHTPauu
030HA, aKTUBHON MOITHOCTH pa3psija.
3) U3yuenue nporecca pacTBopeHus (a0CopOIHK) 030HA U3 030HO-BO3IYIIIHOM CMECH B BOY U
B3aMIMOJICHCTBHS 030HA C 3arpsA3HSIOIIMMY IPUMECSIMHU B BOJIC B ITpoliecce ee 00padoTKH;
4) [Nony4eHre HABBIKOB padOTHI C TEHEPATOPOM 030HA, U3MEPUTENIIMUA KOHIIEHTPALIUU 030HA B
ra3e M KUJIKOCTH, U3MEPUTEIIEM I[BETa KUIKOCTH (KOJIOPHMETPOM).

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: NEHUCTBYIOIIME IOAXOMbI B 1.Kakue cunbHble OKUCaUTENU Bbl 3HaeTe? O0sacTh

obnactu MPUMEHEHUS
BBICOKOBOJIbTHBIX
ANEKTPOTEXHOIOTHYECKUX
arnmapaToB U YCTAaHOBOK, OCHOBHBIE
METOJIbI pacyeTa BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTHIECKUX
MIPOLIECCOB U aINapaToB.

MIPUMEHEHHUS], HETOCTaTKHU.
2.Kakue cBOICTBa 030HA MIEPBOHAYATIBHO
HCIIO0Ib30BAJIUCH TPU MOATOTOBKE MUTHEBOM BOBI?
3.YeM oTaMUaETCS TEXHOJIOTUS OUYUCTKH CTOYHBIX BOJ OT
MOATOTOBKU NMUTHEBOM BOJIBI?

3HaTh:  OCHOBHBIE  HCTOYHHUKHU
HAyYHO-TEXHUUYECKOMN
uH(popManun o ¢busnke
IIPOLIECCOB MOBEJCHUS
a’PO30JIbHBIX YaCTUIl B CHJIBHBIX
ANEKTPUUYECKUX MOJISAX, o
MJIa3MOXUMUYECKUM  TIpOIlEccam,
o IporLeccam BO3IEHUCTBUSA
CHUJTBHBIX AJIEKTPOMATrHUTHBIX
nmoieil  Ha  Marepuanbl, 10
MIPHHITATIAM JIEHCTBUS u
KOHCTPYKIIMM  BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTHIECKUX
anmnaparoB M YCTAHOBOK;

1.3 KakuX OCHOBHBIX 3TallOB COCTOUT MOATOTOBKA
MUTLEBOIT BOIBI?

2.0co06eHHOCTH CUHTE3a 030Ha B 030HATOpax ¢
MTOBEPXHOCTHBIM Pa3psAaoM?

3.Yro Takoe HampsHKEHUE TOPEHHs pa3psaa’?

YMeTh: OCYyIIECTBISATh IOUCK H
aHaIu3 Hay4YHO-TEXHUYECKOMN
nH(popMaIuu O CyIIECTBYIOMUX W

1.Kakum oOpa3zoM mpou3BOAUTCS OUYMUCTKA OTXOISAIITUX
ra3oB ¢ IIOMOIIBIO 030HA?
2.Metojpl n3MEpEeHUsT KOHIIEHTPAlUKM 030HA B ra3e U




HOBBIX HAIIpaBJICHUAX IMPUMCHCHUA
BBICOKOBOJIbTHBIX
OJICKTPOTEXHOJIOTHUYCCKUX
mponeccoB u arraparoB n

LIBETHOCTH BOJEL.

BBIOMPATH HEe00XOaUMBIE

KOHCTPYKIIMOHHBIS 3JICMEHTHI

BBICOKOBOJIBTHBIX

AIIEKTPOTEXHOJIOTUIECKUX

anmnaparos;

VYMeTh: CaMOCTOSTEIILHO 1.Kak onpenenuTs mpou3BOAUTEIHLHOCTH 030HATOpA?
BBITNIOJIHATh PacueThl IPOIIECCOB, 2.Kak 00BsICHSAETCS YBETUYCHHUE BBIX0/a 030HA C POCTOM
SIBJISTFOILIUX CST OCHOBOI MIPUJIOKEHHOTO K 030HATOPY HAIMPSHKCHUS?
BBICOKOBOJIBTHBIX

AJIEKTPOTEXHOJIOT A, pacyer

BBICOKOBOJIBTHBIX

ANEKTPOTEXHOJIOTHUECKUX
arrmaparoB U YCTAaHOBOK M aHAIIN3
3¢ (HEKTUBHOCTH WX IPUMCHEHHUSI.

YMmeTs: CaMOCTOSITENTLHO
pa3bupatbcs B METOJMKAX pacdera
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTHIECKUX
YCTAaHOBOK M TMPUMEHSTh HX IS
pELICHUS ITOCTABICHHOM 3a/1a4u;

1.ITpu KakKUX YCIOBHSIX POCT BBIX0JIa 030HA
npeKpamaercs?

2.ITouemy pacTeT BBIXOJ 030HA C YaCTOTOM
MIPUJIOKEHHOTO HANPSKEHUS?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPaBIEHUE JIsl pEIICHUS 3a/1a4

Oyenka: 3

Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBHITIOJIHEHO

Oyenka: 2

Onucanue XapakmepucmuKu 6bINOJIHEHUS 3HARUA. OI_ICHKa "HCYIlOBJ'IeTBOpI/ITCJ'IBHOH BBICTABJIACTCSA
€CJIK 3aJaHNEC BBIIMOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITOJIHEHO

KM-2. KonrpoJbHas padora Nel

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 28

IIpoueaypa npoBeaeHUus KOHTPOJIBLHOI0 MepoONpuUsiTUs: BapuaHT 3agaHus BeIJaeTCs CTyICHTaM
B ayautopuu, Ju0o BeickutaeTcs nodyror OCOII. 3a wac oOydaroriuecs: AOHKHBI B THCHBMEHHOM
BUJIC TMOATOTOBUTH CBOE PELICHHE U COaTh €ro Ha MPOBEPKY MpPEenojaBaTelio (B TUCTaHIIMOHHOM
¢dopmare: BrIcTaTh POTO-OTUET WIIM OTCKaHUpOBaHHOE pemeHue nouroir OCOII).
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KpaTkoe conep:kanue 3a1aHus:

3amanus IEpPBOM KOHTPOJIIBHOU PpaOO0THI 00XBATHIBAIOT CICAYIONMINE Pa3/Iebl TUCIUTIIIUHBI:

s wnNPRE

1. dnekTpodU3MYecKme NPoLEecchbl B rasax.

2. 3apAagKa u gBUXKEHME a3P030/IbHbIX YACTUL, B 3/1EKTPUYECKOM MNOe.
3. Mpoueccol ocaxKaeHna aapo30bHbIX YACTUL, B 9/IEKTPUYECKOM MoNe.
4. MNpoueccbl Ha 0CaaAUTEIbHOM 3N1EKTPOAE.

3ananue npeAcTaBisieT U3 ceOs TPH 3a/1a4H HAIPABJICHHBIX Ha orpeeneHue 3 (HeKTHBHOCTH
OCXKJICHUSI YaCTHUIl U3 JIAMUHAPHOTO U TYpOYJIEHTHOTO MTOTOKA; 3apsAIKHA YaCTHI] Ha
OCa/IUTEIILHOM 3JIEKTPO/JIC; CUJI, IEUCTBYIOIINE HA YACTHUIIBI HA OCATUTEIHLHOM 3JIEKTPOJIEC; CHIL,
JICUCTBYIOIIME HA TOPOUIKOBBIN CJIOW Ha 3JIEKTPOJIE.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: ACHUCTBYIOMIME MOIXOAbI B
obnactu IPUMEHEHHUS
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTHIECKUX
anmnaparoB U yCTAaHOBOK, OCHOBHbBIE
METO/Ibl pacyeTa BBICOKOBOJIBTHBIX
3JIEKTPOTEXHOJIOTHICCKUX
MIPOIIECCOB U aIllapaToB.

1.B ropuszoHTanbHbIi MIOCKUH KaHal mmpuHoi 0,03 m
BXOAUT JIAMUHAPHBIN a3p030JIbHBIN MOTOK CO CKOPOCTHIO
0,9 m/c. Paguyc yactun 25 MkM. YacTHIIbI TPOBOASILIKE
Y TIPEABAPUTEIIHLHO 3apsKEHBI B T10JI€ KOPOHHOTO pa3psjia
¢ HanpsbkeHHOCThIo 3 kKB/cMm. [ImoTHOCTH MaTepuana
gactull 2,5 1/cM3. HanpsikeHHOCTB 3JIEKTPUYIECKOTO
ot B kKaHaie 2 kB/cm. OnpenenuTs, Ha Kakou U3
CTCHOK KaHaJia OyIeT MPOUCXOIUTh OCAXKICHUE U YeMY
paBHa 3 PeKTUBHOCTD OcaxaeHus Ha aiuuHe 0,2 M 1o
JEHCTBUEM DJICKTPUUYECKOTO TTOJISI M CHIIBI TSHKECTH.

3HaTh:  OCHOBHBIE
Hay4YHO-TEXHUYECKON
uHpopmanuu o (busuke
IIPOLIECCOB NOBE/ICHUS
a’pPO30JIbHBIX YACTHI[ B CHIIBHBIX
AIIEKTPUYECKUX TMOJISIX, 1o
IUIA3MOXUMHUYECKUM  IIpoLieccam,
o poreccam BO3JEHCTBUSA
CHJIBHBIX AIEKTPOMATHUTHBIX
oJIe  Ha  MaTepuasbl, IO
MpUHIUIIAM JeNCTBUS u
KOHCTPYKLIUH  BBICOKOBOJIBTHBIX
IEKTPOTEXHOJIOTUYECKUX

anmnaparoB M YCTAHOBOK;

HCTOYHHKHU

1.B BepTUKaIbHOM IUIOCKOM KaHae mupuHout 0,2 m
YaCTHUIIbI OCAXKIAIOTCS MO AEHCTBUEM IIEKTPUUECKON
CHWJIBI U3 TYpOYJIEHTHOTO MOTOKA.

YacTuiel npoBoasimue, paauyca 1,5 MKkM, ocaxaaroTcs B
10JIe KOPOHHOTO pa3psia ¢ HANPS)KEHHOCThIO E.
CkopocTsb rasza B kanane 0,8 m/c.

Haiitn HanpskeHHOCTB 10JIA B KaHane E, mpu koTopoit
MOHO CYUTATh, YTO YACTHUI[HI PABHOMEPHO
MepeMEeNInBaroTCs B NOoToke. OnpenenuTb

3 PEKTUBHOCTD OCAXKIACHUS YaCTUI HA JTHE KaHama 0,5

M, €CJIM HANIPSAKCHHOCTD IOJIAI B KaHAJIC YMCHBIIUTCA Ha
20 %.

YMeTb: OCYWECTBIATH IIOUCK U
aHanu3 Hay4YHO-TEXHUYECKOMN
UHPOPMALIUU O CYIIECTBYIOIUX U
HOBBIX HaIPABJICHUSIX IPUMEHEHUS
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOIOTUYECKUX
IpPOLIECCOB M allapartoB U

1.B BepTHKaIbHOM IIOCKOM KaHaie mupuHoi 0,25 m
YaCTHUIIbI OCAXKIAKOTCS MOJ AEHCTBUEM AIEKTPUUECKON
CWJIBI U3 TYpOYJIEHTHOTO MOTOKA. YacTUIIBI TPOBOIAIIIHE,
paguycoM 20 MKM, OCaKJIat0TCs B TI0JIE KOPOHHOTO
paspsna ¢ HanpsbkeHHOCThI0 E. CkopocTh rasa B kaHane
0,95 m/c.

Haittu HanpsikeHHOCTSD 11015 B KaHase E, mpu kotopoit

BI)I6I/IpaTI) H€O6XO)II/IMBI€ MOKHO CYHUTATh, YTO YaCTUIBI OCAXKIAIOTCA B PEKUME
KOHCTPYKLIMOHHBIE AIIEMEHTBI OTCYTCTBHSI IEPEMEIINBAHHUS.

BBICOKOBOJIBTHBIX OHpe)IeJ'II/ITB 3(1)(1)€KTI/IBHOCTB OCaAXACHUA YaCTHUIl Ha
IIEKTPOTEXHOJIOTUYECKUX JuiiHe KaHana 0,4 M, eciiu HanpsyKeHHOCTD I10JIs B
anmaparos; KaHajie yBenuuurces Ha 15 %

YMeTs: CaMOCTOSITEIILHO 1.YacTtrua (mony>JuIiIicon) JeKUT Ha TOPU30HTATBHOM

BBIITOJIHATH pvaeTI)I HpOHeCCOB,
SIBJIIOIIIAXCSA OCHOBOMH

JIEKTPOJIE B M10JIE KOPOHHOTO Pa3psaa ¢ INIOTHOCTBIO
toka 100 MKA/M2 1 HalPsHKEHHOCTBIO MOJIS Y 3JIEKTPoIa
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BBICOKOBOJIBTHBIX
AIEKTPOTEXHOIOT U,
BBICOKOBOJIBTHBIX
AIIEKTPOTEXHOJIOTUIECKUX
anmapaTtoB M YCTAaHOBOK M aHaJH3
3¢ (HEKTUBHOCTH MIX IPUMEHEHHUSI.

pacuer

1 kB/cwm. TTapamerpsr yactuipl: mosryocu a/b=a/c=2;
IUIOTHOCTh MaTepualia yacTHubl 2,5 r/cMm3; el = 4.
[IpoBOAMMOCTE YaCTHUIIBI:

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

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

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

OnpenenuTsb nyana3oH 3Ha4eHUH b (pa3MepoB YacTHUIIbI),
MPU KOTOPBIX YaCTHIIA OYAET OTPHIBATHCA OT AJIEKTPOIA
yepes 0,1 c.

YMeTn: CaMOCTOSITEIIHFHO
pazOupaThCs B METOAMKAX pacuera
BBICOKOBOJIBTHBIX
3JIEKTPOTEXHOJIOTHICCKUX
YCTaHOBOK nu HpI/IMeHHTB nux Hajsd
pEIICHHS TTOCTABJICHHON 3a/1a4u;

1.Ha ropu3oHTanbHOM 3JIEKTPOJE JIeXKAaT JBa
MOTY?JUTHATICOU A ¢ modyocssmu a/b=a/c=2ub=11
MKM. [losie KOpoHHOTO pa3psa xapakTepusyercs
HaIpsDKEHHOCTHIO 3,5 KB/cM u mmoTHOCTHIO TOKa 2 10-4
A/M2.

[TapameTpsl epBOii YaCTULIBI: OTHOCUTEIbHAS
JURJIEKTPUYECKasl IPOHULIAEMOCTD € = 3; YAEJIbHOE
conpoTuBiieHne Marepuana yactuubl 108 Om m.
[TnoTHOCTH MaTepuaa yacTusl 2,5 r/cm3.
[TapameTpsl BTOpOI 4aCTHUIIBI: OTHOCUTEIbHAS
JURJIEKTPUYECKasl IPOHULIAEMOCTD € = 2; YAEIbHOE
conpoTusiieHrne Mateprana yactuupl 1010 Om m.
[TnoTHOCTH MaTepuana yacTuusl 1,5 r/cM3.
Omnpenenuts, yepe3 Kakue NPOMEKYTKH BpeMEHU
YaCTUIIBI OTOPBYTCSI OT 3JEKTPOJA.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vinonnenus snanus: KontponabHas paboTa cuuTaeTCsl BHIIOITHEHHOH
Ha OIeHKY «OTJINYHO», €CIIU pEeIIeHHs BCEX 3a/1a4 BHIMOIHEHBI 0€3 OINOO0K U MpeACTaBIECHbI
apryMEHTHPOBAaHHBIC BBIBOJIBI 110 ITOJYYEHHBIM PACUETHBIM pe3yJbTaTaM

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku goinonnenus 3uanus: KoOHTponbHas paboTa cCUMTAeTCsl BHITOTHEHHON
Ha OIICHKY «XOPOIII0», €CITU PEIICHUS IBYX M3 TPEX 3a/1au BHIMIOJHEHBI 0€3 OIN0O0K 1
MPEACTABICHBI APT'YMEHTHPOBAHHBIE BBIBOJIBI 110 MOJIYYEHHBIM PACUETHBIM pe3yJIbTaTaM, a Mpu
pEeIICHUN TpCTI)eI\/'I 3aaa4u JONYIICHBI HCTOYHOCTH B paCy€Tax U HCIPUHIUIIUAIbHBIC OILIMOKH

Oyenka: 3

Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evinonnenus 3uanusa: KoHTponbHas paboTa CYMTaeTCsl BHITOJTHEHHON
Ha OLEHKY «Y JOBJIETBOPUTEIBHOY, €CIIM PEIICHUS ABYX U3 TPEX 3aau BINOIHEHBI B 11eJIoM 0e3
MPUHIUIHAIBHBIX OIIUOOK, HO BBIBO/IBI 110 MOJIYYEHHBIM PACUETHBIM pe3ylbTaTaM cliabo
apryMEeHTHPOBAHbI, a TPEThS 3a/1a4a He pellleHa WIN MIPH €€ PEeLIEHUH TOMYIIeHbl TpyOble OMHOKH

Oyenka: 2

Onucanue xapakmepucmuku 6blNOJIHeHUA 3HAHUA. KOHTPOJIbHAaA pa60Ta CUHMTAETCS BBINOIHEHHOM
Ha OLICHKY «HCy,Z[OBJ'ICTBOpI/ITCJ'IBHO», €CJIM HC PCIICHBI ABC UJIN TPHU 3a1a4U

KM-3. JIabopaTopHasi pabora Ne2

®opmbl peamzanuu: IIposepka 3aganus
Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas padora
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Bec xkonTposabHoro meponpusitust B bPC: 14
IIpouenypa npoBeneHns KOHTPOJILHOro Meponpusitus: [IpoBepka oTuera, yctHas Oecena

KpaTlcoe CodcpiKaHUuE 3alaHUA:

JlaboparopHas paboTa HallpaBiieHa HA U3y4YEHUE MPUHLUIIA PabOThI 3JEKTPOCTATHUECKOTO
cenaparopa, pa3JIeisoLIero MaTepHabl 110 MPOBOJAUMOCTH, SIKCIIEPUMEHTAIbLHOE U3YUEHHE
mpolecca 3JeKTpocenapaliry Ha MpuMepe KOHCTPYKIMK HAKJIOHHOTO TIACTHHYATOTO

SJICKTPOCTATUYCCKOI'0 CCriapaTopa.

B xone BbImosnHeHNs pabOTHl HEOOXOMMO:

1. O3HaKOMHUTBCS C KOHCTPYKITMEH TabOpaTOpHOTO cenaparopa.

2. IIpoBecTn U3MEpEHNUs TPaBUTALMOHHBIX BEEPOB PYTUIIA M IUPKOHA.

3. IlpoBecTu U3MepeHHs BEEPOB PyTHJIa U IIMPKOHA IPU HATMYHUN HANPSHKEHUS HAa DIIEKTPOAAX
JUISl TEOMETPHYECKUX MTapaMeTPOB Cenaparopa, 3aJaHHbIX IPEro1aBaTesIeM.

4. Io pe3ynpTaTaM U3MEPEHHA 1. 2. U 3 TOCTPOUTH rpaduku BeepoB. CpaBHUTH U OOBACHUTH

IMOJIYYCHHBIC PE3YJIbTAaThI.

5. IIpoBecTu paszeneHre cMecu MUHEPAJIOB B PEXXUME I1. 3
6. IlocTpouts Beep 1o AaHHBIM 1. 5. Onucarh Beepa U OOBSICHUTD PE3YJIbTaThI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: JEUCTBYIOIIME IOAXOMbI B
obnactu IPUMEHEHUS
BBICOKOBOJIBTHBIX
AIIEKTPOTEXHOJIOTHIECKUX
anrnapaToB U YCTaHOBOK, OCHOBHBIE
METO/BI pacdyeTa BHICOKOBOJIBTHBIX
AIIEKTPOTEXHOJIOTHYECKUX
IPOLIECCOB U aNIapaToB.

1.Yrto Takoe ameKTprUecKas cernapanus MUHEpaIoB?
2.Kakue cuiibl 1eHCTBYIOT Ha YaCTULIbI HA IOBEPXHOCTU
2JIEKTpOAA B cenaparope?

3HaTh:  OCHOBHBIE  HCTOYHHKHU
HAyYHO-TEXHUUECKOH
uH(popManun o ¢busnke
IIPOLIECCOB MOBEJCHUS
a’PO30JIbHBIX YaCTUIl B CHIJIBHBIX
ANEKTPUUECKUX MOJIAX, 1o
MJIa3MOXUMHUYECKUM  TIpOIlEccam,
o rporLeccam BO3JEHUCTBUSA
CUJIbHBIX AJIEKTPOMATHUTHBIX
noineil  Ha  Marepuanbl, IO
MPUHIIAIIAM JencTBUs u
KOHCTPYKIIMA  BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTHYECKUX
arnmapaToB M YCTaHOBOK;

1.KakoBbI pr3nueckre MpUHLIUIIBI AIEKTPUYECKON
cenaparuu?

2.YT0 TaKkoe cemapanus 1mo JIeKTPONPOBOAHOCTH?
3.KakoBa poJyib KOPOHHOIO pa3psiAa B NEKTPUUECKOU
cenapanuu

VYMeTh: OCYIIECTBIATH IOWUCK H
aHaIu3 Hay4YHO-TEXHUYECKOMN
uH(pOpMallU O CYIIECTBYIOUINX U
HOBBIX HAIpPABJICHUSIX TPUMEHEHUS
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTHUECKUX
IpOLECCOB M amlmaparoB U

BLIOUpATH He0OXO0aUMBIE
KOHCTPYKITMOHHBIC 3JIEMEHTHI
BBICOKOBOJIbTHBIX

SJICKTPOTCXHOJIOTMYCCKUX

1.ITosicauTe Ha3HaYEHNE OCHOBHBIX JJIEMEHTOB
cenaparopa.

2.Kakue KOHCTPYKTHBHBIE ITAPAMETPBI CEMapaTopa U Kak
BIIUSIOT HA pa3/IeJICeHUEe MUHEPATIOB?
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anmnaparos;

YMeTn: CaMOCTOSITEIIFHO
BBITIOJIHATh PacyeThl IPOIECCOB,
SIBIISTFOIITUX CSI OCHOBOM
BBICOKOBOJIbTHBIX
AJIEKTPOTEXHOJIOT A, pacyer
BBICOKOBOJIbTHBIX

AIIEKTPOTEXHOIOTUIECKUX
anmapaToB ¥ YCTaHOBOK W aHAIIU3
7 (HEKTUBHOCTH VX IPUMEHEHHUSI.

1.Kakue xapakTepuCTUKH YacTHIL U KaK BIUSAIOT Ha
paszeneHue MUHepaaoB?

2.Kak BIMSIOT peKUMBI cenapaTropa Ha pas/ielieHue
MHHEPaIOB?

YMmeTs: CaMOCTOSITENILHO
pa30OupaThCs B METOAMKAX pacuera
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOIOTHYECKUX
YCTAaHOBOK M TMPUMEHSTh HX IS
pEeLICHUS ITOCTABJICHHOM 3a/1a4u;

1.ITosicaute npuHIMnI paboThl cenaparopa 1o
MIPOBOIUMOCTH.

Onucanne MKAJbI OIIEHHBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1neHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJTH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3

Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENILHO" BHICTABIIAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBITIOJIHEHO

Oyenka: 2

Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-4. JIaboparopnasi padora Ne3

®opmbl peaausanun: [Iposepka 3aganus

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitusi B bPC: 14

IIpoueaypa npoBeeHns KOHTPOJILHOro Meponpusitus: [IpoBepka oTuera, yctHas Oecena

KpaTlcoe CoA€CpKaHME 3alaHUA:

JlaGopatopHasi paboTa HalpaBieHa Ha U3yYEeHUE MPUHIIUIIA PaOOThI AIEKTPOPHIBTPA,
HKCIEPUMEHTAIBHOE ONPEACICHUE CTEIIEHN OYUCTKH BO3yXa OT YaCTHUL[ a3pO30JIs,
03HaKOMJICHHE C KOHCTPYKLIHMEH MajaorabapuTHOrO 3IEeKTPOPHIBTPA. .

B xope BeinonHeHus paboThl JOKHO ObITh MPOU3BEAECHO HCCIEA0BaHNE 3aBUCUMOCTH CTEIIEHU
OUYHCTKU OT XapaKTEPHBIX NIapaMETPOB:

1. O3HaKOMHTBHCS C PACTIONOKEHHEM IEMEHTOB YCTAHOBKU Ha CTEH/IE.

2. O3HaKOMUTbHCA C MPAaBUIIAMHU TEXHUKH O€30MaCHOCTH.

3. TlpoBectn m3mepeHus ocaxaeHHON butH it Hanpspkenus U = 8, 10 u 12 kB anst raagkoro
AJIEKTpoJa. B3BemmuBanue Npon3BOAUTE ¢ TOUHOCTBIO IO YETBEPTOIO 3HAKA, B TPAMMaX.
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4. Tlo pe3ynpTaTaM U3MEPEHUH M. 3 TOCTPOUTH 3aBUCUMOCTH 3()(HEKTUBHOCTH OCAKICHHUS
JIMKOTIOJUS U CPABHUTH C pacueTHhIMU JaHHBIMU. OOBACHUTH MOJyYCHHBIE TaHHBIE.

5. Onwucarpb xapakTep OCa)XAE€HUS YaCTULL I IPOMEKYTKOB C TJIQJAKUM U UT0JIbYaThIM
poBoAOM. OOBACHUTH MOJTYYCHHBIN pe3yibTar.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: JOEHUCTBYIOLIME MOAXOIbI B
oOmactu PUMEHCHHS
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTUICCKUX
anmnaparoB U yCTAaHOBOK, OCHOBHBIC
METO/IBI pacyeTa BHICOKOBOJIbTHBIX
AIIEKTPOTEXHOJIOTUIECKUX
IPOIIECCOB M aNIapaToB.

1.Kakue ObIBaIOT BUJIBI AIEKTPOPUIETPOB?
2.Kak onpenenuTh CTeeHb OYNCTKU T'a3a B
3NeKTpoMIbTpax?

3HaTh:  OCHOBHBIC  HMCTOYHHKH
HAYYHO-TEXHHUYECKOU

uH(popMauu 1o ¢busnke
IIPOLIECCOB [TOBEICHUS
a’PO30JIBHBIX YACTHI B CHIIBHBIX
IIEKTPUYCCKUX IIOJISX, 110

IJIa3MOXHMHUYCCKUM mnmpouneccam,
10 mpoueccamM BO3I[€ﬁCTBPI$I

CHJILHBIX 3JIEKTPOMAarHUTHBIX
MoJIeHr Ha MaTEepHUalbl, o
MPUHIMIIAM IEUCTBUS u

KOHCTPYKIIMU BBICOKOBOJIBTHBIX
SJICKTPOTCXHOJIOTMYCCKUX
arraparTroB U YCTAaHOBOK;

1.Buzbl 3apsiiku a3p030JIbHBIX YACTHL] B
aneKTpopuIbTpax?

2.KakoBbl OCHOBHbBIE KOHCTPYKTUBHBIE 3JIEMEHTHI B
aNeKTpopuIbTpax?

3.YTto Takoe akTUBHAs 30HA IEKTPOPHIBTpa?

YMeTh: OCYWIECTBISATh IOUCK H
aHau3 Hay4YHO-TEXHUYECKOMN
MH(pOpMaLlUU O CYIIECTBYIOUINX U
HOBBIX HAIpPABJICHUSIX TPUMEHEHUS
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOIOTHYECKUX
IpOLEeccCOB M ammaparoB u

1.Yto Takoe KOMOMHUPOBAaHHAS OYMCTKA Tra3a OT
JHMCTIEPCHOM (ha3bl ¢ UCTIONIBb30BaHUEM
3IEKTPOPUIBTPOB?

BBIOMPATh HEoOX0IuMblIe

KOHCTPYKILIOHHBIE AJIEMEHTHI

BBICOKOBOJIBTHBIX

ANEKTPOTEXHOJIOTMYECKUX

annaparos;

YMers: CaMOCTOSTEIILHO 1.Kak creneHb OYMCTKH 3aBUCUT OT MPUII0KEHHOTO
BBITNIOJIHATh PAacueThl IPOLIECCOB, HaMpsHKEHUs, CKOPOCTH MOTOKA, JUTMHBI AIEKTPOYUIbTpa
ABJISTFOLUXCSI OCHOBOW Y [TapaMeTpoOB 4acTuIl?

BBICOKOBOJIBTHBIX

ANEKTPOTEXHOJIOT U, pacyer

BBICOKOBOJIBTHBIX

ANEKTPOTEXHOJIOTHIECKUX
arnmapaToB M YCTAHOBOK M aHAJIM3
2 ()EKTUBHOCTH WX TIPUMECHEHHUSI.

YMers: CaMOCTOSITEJIbHO
pa3buparbcs B METOJUKAX pacyera
BBICOKOBOJIBTHBIX

1.Kakue yacTulipl yJ1aBauBarOTCs B IEPBYIO OUEPEb!
KpYIHBIE WJIA METIKHE?
2.YeM IBYX30HHBIN 3JIEKTPOGMIBTP OTPHIIAETCS OT
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OJICKTPOTEXHOJIOTHUYCCKUX OI[HO3OHHOFO?
YCTAaHOBOK W IPUMCHATb HUX IJIA
pPEIICHUA ITOCTaBJICHHOU 3aJa4u,

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku btnoanenus 3uanus. OueHka "Xopomo" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JUIsI PEIICHUS 32124

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyTOBICTBOPUTEIIEHO" BEICTABIISICTCS
€CITM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-5. KontpoJsabHas pabora Ne2

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MEPONIPUSATHS:

Bec koutposabHoro meponpusitust B BPC: 30

IIpouenypa npoBeaeHusi KOHTPOJIbHOT0 MeponpusATHsi: BapuaHT 3a7aHus BbIIa€TCA CTYJIEHTaM
B ayauToOpuH, Jub0 BhickUIaeTcs mouroit OCOII. 3a uwac oOywaromiuecs: JOMKHBI B MHUCHbMEHHOM
BUJIC TIOJITOTOBUTH CBOE PEIICHUE U CIaTh €ro Ha MPOBEPKY MpEernoaaBaTeio (B JUCTAHIIMOHHOM
dbopmare: BricTaTh POTO-OTUET WM OTCKaHUpOBaHHOE pemieHue noutor OCOII).

Kparkoe conepxkanue 3axaHus:

3amaHusi BTOPO KOHTPOJIBHOM paboThl 00XBATHIBAIOT CIEIYIOIINE Pa3Aebl TUCIUTUIUHEIL:
1. KonnekTnBHbIe NPOLLECChl B a3P030/1bHbIX CUCTEMAX.

2. DNEKTPOTEXHO/IOTMU, OCHOBaHHbIE Ha MPUMEHEHUU CUIbHBIX 3N1EKTPUYECKUX MNONEN.

3. BbICOKOBO/IbTHbIE M/1a3MOXMMUYECKME TEXHONOTUN.

4. MNpouecchbl CTaTUYECKOM aNeKTpm3aLmm 1 metoabl 60pbbbl ¢ NPOABAEHUAMMN CTaTUYECKOTO

Ll

I1EKTPNYecTBa.

3agaHue npeAcTaBisieT U3 ceOs TPU 3a/1a4M HAaIIPAaBICHHBIX HA IEKTPOCTATUYECKOE pacCesHUe
a3p030J1s1, 3P (PEKTUBHOCTH OUUCTKHU Ta30B B SJIEKTPOPHUIBTPAX, HIEKTPUUYECKas ceraparys
YaCTHUL, TOPOIIKOBBIE PACIIBUIMTEINN C BHEIIHEN U BHYTPEHHEHN 3apsAaKOH.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: JNEHUCTBYIOUIME TOIXOIbI B 1.B xpyrayro TpyOy co ckopocthio 0,55 mM/c BXOaUT
obnactu MPUMEHEHUS a’pO30JIbHBIN MOTOK, COACPKAIIUN YACTULIBI PAJAHYCOM
BBICOKOBOJIBTHBIX 25 mxm u 3apsaaom 2,3 10-14 Ka. [1noTHOCTS MaTepuaia
ANEKTPOTEXHOJIOTHYECKUX gactuil 3 r/cMm3.

arnmapaToB U YCTAaHOBOK, OCHOBHBIE OnpenenuTthb, Ha KaKOU AJTUHE TPYOBI KOHIICHTPAIIUS
METO/Ibl pacyeTa BBICOKOBOJIbTHBIX a’pPO30JIbHBIX YaCTHUI B PE3YJIbTATE
AIIEKTPOTEXHOJOTUYECKUX AJEKTPOCTATUYECKOT0 paccesiHUsl yMeHbIIUTCS Ha 75 %,
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MPOIIECCOB U alIapaToB.

€CJIM MaccoBasi BXOJHAsl KOHLIEHTpalus cocTapisieT 20
r/m3.

Haiitu Bpemst o6pa3oBanus 00paTHON KOPOHBI U CHITY,
JICHCTBYIOLIYIO Ha CIIOW.

3HAaTb:  OCHOBHBIE  HCTOYHUKHU
Hay4YHO-TEXHUYECKOMN

uHpopmanuu o ¢busuke
IPOIIECCOB MOBEICHUS
a’pO30JIbHBIX YaCTHUI] B CHJIBHBIX
IIEKTPUIECKUX TOJISIX, 1o

IJIa3MOXUMHUYECKUM  IIpOIECccaM,
o porLeccam BO3JEHUCTBUSA

CHJIBHBIX 3JIEKTPOMAarHUTHBIX
oJICM  Ha  MaTrepuasbl, IO
HNPUHIUIIAM neicrBus u

KOHCTPYKIIMU BBICOKOBOJIBTHBIX
QJICKTPOTCXHOJIOIHYCCKHX
arraparTroB U YCTAaHOBOK;

1./laHbl BOJIbT-aMIEpHbIE XapaKTEPUCTUKH, CHSTHIC B
CUCTEME JIEKTPOJIOB «KOAKCHUATBHBIE [IMJIMHIPBD) CO
CJIOEM Ha OCaIUTEIHLHOM 3JIeKTpoe U 6e3 Hero. Pagnyc
6ompmrero muuHapa 0,15 m. Tonmmuna cnos 1,8 mm.
[TocTpouTh 3aBUCUMOCTD YJEIBHOTO CONMPOTUBIICHUS OT
IJIOTHOCTHU TOKA.

Onpenenuth cuily, ACHCTBYIONIYIO HA CIIOH, IPU
nuHerHoM Toke 0,25 MA/M, moarasi, 4To
HaMPsKEHHOCTD I0JISL Y IIOBEPXHOCTH ¢J10s paBHa 1,9
kB/cM, a OTHOCUTENIbHAS TUAIEKTPUYCCKAsT
MIPOHHUIIAEMOCTD CJI0A € = 2.

VYMeTh: OCYIIECTBIATH IOUCK U
aHanu3 Hay4YHO-TEXHUYECKON
UHPOpPMALUU O CYIIECTBYIOILUX U
HOBBIX HAIPABJICHUAX IPUMEHEHUS
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTMYECKUX
IIPOLECCOB M ammaparoB u

1.YeThlpexnoabHbIN IIACTUHYATHIN TEKTPOPUIBTP
XapaKTEepU3yeTCs apaMeTPAMH: PACCTOSTHUE MEXKITY
KOPOHHUPYIOIUMU U OCAAUTEIbHBIMU AnekTpoaamu 0,13
M; JTMHA OJTHOTO T0JIS 3JeKTpoduibTpa 3,0 M;
HaMPsKEHHOCTD OIS Y OCAAUTENBHBIX 3JIEKTPOJIOB 2,75
kB/cM; ckopocTh moToKa rasa B ayiekrpodmibtpe 1,2 M/c;
k03¢ (HULIMEHT HEPaBHOMEPHOCTH T0JIs ckopocteit 1,1;

BbIOMpATH HE00X0UMbIE KO3 puIHreHT BTOpUIHOTO yHOCa 0,8; oTHOCHTENbHAS
KOHCTPYKIMOHHBIE AJIEMEHTBI 707151 akTUBHOM 30HBI 0,94; OTHOIIIEHUE KOHIIEHTPAINH
BBICOKOBOJIBTHBIX MIBUIM Yy OCAIUTENBHOTO AIEKTPOJIa K CpeIHel
IEKTPOTEXHOJIOTUYECKUX KOHLIEHTpaluu 1o cedeHuro 1,05; yactuiel
armnaparos; JIMAJIEKTPUYECKHE, € = 5,5.
HaiiTu, yuuteiBas BKJ1aJ HEaKTUBHBIX 30H,
(pakMOHHYIO CTETIEHb OYUCTKH ra3a IpHy CIIeIyIOIIHNX
pa3Mepax 4acTull: & = 5 MKM.
CymMmapHas 11omaib 0caiuTeNbHbIX 3JIEKTPOJIOB B
oHOM 1oj1e ekTpoduiabTpa 800 M2. Tok KOPOHHOTO
paspsna coctasisieT 160 MA.
YMers: CaMOCTOSITEIILHO 1. TBepable a3p0o30abHBIE YACTULIBI IBYX COPTOB
BBIMOJHATh pacueThl IPOILIECCOB, pa3aessaroTCs Mo 3JIEKTPOIIPOBOJHOCTH B KOPOHHOM
SBIISIOIINX CS OCHOBOM cernaparope.
BBICOKOBOJIBTHBIX Pa3nensemble yacTULIBI UMEIOT CIEYIOIINE TapaMETPHI:
ANEKTPOTEXHOJIOTHH, pacyer g(1)vl =510-6 1/(Om m); e(1)1 = 80; ruroTHOCTH 2,5
BBICOKOBOJIBTHBIX r/cMm3; panuyc 50 MKM.

AIIEKTPOTEXHOIOTUYECKUX
anmapaTroB M YCTAaHOBOK W aHAJIH3
3¢ (HEKTUBHOCTH MX IPUMEHEHHUSI.

g(2)vl =10-12 1/(Om m); e(2)1 = 3; mnotHOCTH 2,5
r/cMm3; paguyc 50 MKM.

Pagunyc cenapatopa 6apabana 0,14 M. CKopocTb
BpaieHus 6apabana 120 o6/mMun. Cuna aaresun
onpenensiercs Fan = K1 m g; rne K1 = 1,15.
HamnpspxkeHHOCTB TI0JIS Ha TTIOBEpXHOCTH OapabaHa paBHA
3 kB/cm.

TpeOyeTcsi, C y4€TOM CHJI 3epKaTbHOTO OTOOPaKEHHS:
1) BBIOpaTh HEOOXOIUMYIO JJIS pa3/ieNieHHs! IJIOTHOCTh
TOKa KOPOHHOT'O pa3psija;
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2) ompeAenuTh CKOPOCTh BpalieHus 6apadaHa N, mpu
KOTOPO# YTOJI a OTPBIBA YACTHIIBI C OOJIbIIIEH
MIPOBOJAMMOCTBIO OT MMOBEPXHOCTH OapabaHa COCTaBUT
300;

3) mpoBepUTHh BO3MOXHOCTh OTPBIBA HEMTPOBOASILIEH
yactuubl npu a = 1500, nosarast, 4T0 30Ha KOPOHHOI'O
paspsia pacnpocTpaHeHa BIUIOTh /10 3TOTO YIia.

YMers: CaMOCTOSTEIIEHO 1.Kakast nomkHa ObITh CKOPOCTh KOHBEWEpa, 4TOOBI IPU
pa3buparbcs B METOJMKAX pacueTa HaIbUICHUH PaclbUINTENIEM C BHEIIHEH 3apsAaKoi Ha
BBICOKOBOJIBTHBIX U3JI€IMH N10JIY4aJI0Ch KaueCTBEHHOE MTOKPBITUE (110
JIEKTPOTEXHOJIOTUIECKUX BO3HUKHOBEHUSI MHTEHCUBHOIN 00paTHOI KOPOHBI —
YCTAaHOBOK M MPUMEHATh MX AJIs panuoHanbHOe Bpems HanbuieHus )? Kakas Tonmuna
pelLIeHMs] TOCTAaBICHHON 3ajauy; MOKPBITHS TIOTy4aeTcsl Ha U3AeIun?

VcaoBus HaObLICHUS

Pacxon mopoiikoBoro marepuraia yepe3 pacibUIUTEb
coctasisieT 3,1 10-3 kr/c; quametp ¢dakena pacrbUICHHS
0,21 m; koaddumueHT ocaxaeHus 85 % s
pacHbUIATENEH C BHEIIHEHN 3aps KON, IIJIOTHOCTh
YIaKOBKHM NOPOIIKOBOTO ciiost 0,63; ynenbHbIi 3apsay
gactuil nopotka 1,0 MKi/kr; cpemHsis mIoTHOCTh TOKa
KOPOHHOTO pa3psiia Ha MOBEPXHOCTH u3aenus 150
MKA/M2. HanbiisieTcst STTOKCUIHBIA MaTepral ¢
WI0THOCTEIO 1300 KI/M3 ¥ OTHOCHTEILHOM
JUAJICKTPUYECKON MPOHUIIAEMOCTBIO 4.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vinonnenus snanus: KontponabHas paboTa cuMTaeTCsl BHIIOIHEHHOM
Ha OIeHKY «OTJINYHO», €CIIU pEeIIeHHs BCEX 3a/1a4 BHIMOIHEHBI 0€3 OINOO0K U MpeACTaBIECHbI
apryMEHTHPOBAaHHBIC BBIBOJIBI 110 ITOJYYEHHBIM PACUETHBIM pe3yJbTaTaM

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evinoineHus sHanus: KoHTponbHas paboTa cuuTaeTcs BHITOTHEHHON
Ha OIICHKY «XOPOIII0», €CITU PEIICHUS IBYX M3 TPEX 3a/1au BHIMIOJHEHBI 0€3 OIN0O0K 1
MPEACTABICHBI APT'YMEHTHPOBAHHBIE BBIBOJIBI 110 MOJIYYEHHBIM PACUETHBIM pe3yJIbTaTaM, a Mpu
pelIeHUH TPETheH 3aaun JOMYIEHbl HETOYHOCTH B pacueTax M HEMPUHITUITHAIBHBIC OITHOKH

Oyenka: 3
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus sHanus: KoHTposbHas paboTa cCYUTaeTCs BHITOTHEHHON
Ha OIEHKY «Y JIOBJIETBOPUTEIHHOY, €CIIH PEIICHUS JBYX U3 TPEX 3ajad BHIMTOJTHCHBI B IeJIOM 0e3
MPUHIMITUATBHBIX OIMTMOOK, HO BEIBOJIBI 110 TIOMYYEHHBIM PACYETHBIM pe3yabTaTaM ciaabo
apryMEHTHPOBAHBI, a TPEThS 3a/1a4a He PEIIeHa WK MTPH €€ PEIICHUH JIOMYIICHBI TPyOble OMIHOKH

Oyenka: 2
Onucanue xapaxmepucmuxu 8bINOJIHEeHUS 3HAHUsL: KOHTPOJIbHAS paboTa CYUTACTCS BBITIOJTHEHHON
Ha olleHKY «HeynoBIeTBOPUTENBHOY, €CIIM HE PEIICHBI ABE WU TPH 3a7auu
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Buapl 31€KTPOTEXHOJIOTHI C HCTIOIB30BAHUEM CHIIBHBIX 3JIEKTPUUECKHUX TOJIEH 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 miockuii ropu30HTAIBHBIN KaHAT BXOAUT JJAMUHAPHBIN a3p030JibHbINA MOTOK. 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
IpeBapUTENILHO 3apsDKEHBI B TI0JIE KOPOHHOTO paspsizia ¢ 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 Hanpsbkenuun 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/Mnankarop: NJ-2nk-2 JleMoHCTpHpyeT NOHUMaHKUE B3aUMOCBS3H 3a1a4
IIPOEKTUPOBAHMS, pacueTa PeKUMOB U dKCIUTyaTalllux

Bonpocel, 3aganus
1.1. HaganbHbIe U pa3psiAHbIC HANIPSDKEHUS IIPU Pa3HBIX NOJIPHOCTAX HanpsokeHus. [lonarue
KOPOHHOTI'0 pa3psna. BonpTamnepHas XapakTepUCTHKa KOPOHHOTO pa3psa.

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

3. B BepTuKanbHOM IUI0CKOM KaHase mupuHoi H = 0,15 M gacTuibl ocaxnarorces us3
TypOyJIEHTHOTO MOTOKA. YacCTHIIbI AUDIEKTPUUECKHE C OTHOCUTEIbHON JUAIEKTPUUECKOMN
IIPOHUIIAEMOCTBIO € = 3, pazuyca a = 9 MKM, OCakJ1at0TCs B I10JIE€ KOPOHHOTO pas3psiia ¢
HanpspbkeHHocThIo E. Ckopocth raza u = 1,1 m/c. Onpenenuts HarpsikeHHOCTH nosist 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: IIOHITHE 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 pa3psiaa. OuncTKa TOMOYHBIX Fa30B OT OKKUCIIOB a30Ta U CEPBHI.

3. HacTuisl ABYX COPTOB PA3ACISIOTCA 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 oTpbiBa 4acTUIIBI C OOJIBIIEH TPOBOIUMOCTHIO.

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

3.1. Cuiibl, A€HCTBYIOLME HA YACTUILY HA IOBEPXHOCTH 31eKTpoaa. CHIIbl are31uH YacTHIl K
JIEKTPOAY.

2. O30H u ero coicTBa. CriocoObl MOMyYEHHUS 030HA. DIEKTPOCHUHTE3 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; ruiomaap 0CaauTeNbHBIX JICKTPOIOB B OJTHOM IT0JIE 3IeKTpoduibTpa Soc = 800
M2; pacCTOSIHUE MEX]ly KOPOHUPYIOIIUMHU U OCaUTENbHbIMU 31ekTpoaamu H = 0,13 m;
CKOPOCTh MOTOKA Ta3a B nekTpoduibTpe U = 1,0 M/c; KodapdumeHT HepaBHOMEPHOCTH OIS
ckopocreit ku = 1,2; oTHOCHTEIbHAS 10J1s1 aKTUBHBIX 30H 0,9; K03 (HUIIMEHT BTOPHYHOTO YHOCA
Kyt = 0,7; HanpsHKEHHOCTH MOJIS Y OCAAMTENbHBIX 3JIeKTPo10B Eoc = 3 kB/cM; paanyc gacTuig
a = 2,5 MKM; OTHOCUTEJIbHAs AUDJICKTpUUYECKasi MPOHUIIaeMOCTh € = 4. Pacuer npoBecTu B
npennonoxxenuu ¢ = 1,1 u 1yig 3HaYeHUs TOKa, MOTPEOIIEMOT0 KaXKIbIM U3 TOJIeH
anexktpoduinbTpa lkp = 200 MA. BsaskocTs raza m = 1,45x10-5 kr/(mxc).

4.1. TToBeneHue yaCTHIIBI Ha SJIEKTPOJIE B JIEKTPUUECKOM MoJIe. 3aps, mpuoOpeTaeMblit
yacTulen Ha aekTpoje. CUibl, IEHCTBYIONTME HA YACTUILY Ha AJIEKTPOJIE CO CTOPOHBI
ANEKTPUUECKOT0 MOJII KOPOHHOTO pa3psijia.

2. O4uncTKa ra3oB 3J1eKTpOPUIbTPAMH: IPEUMYILECTBA [0 CPABHEHUIO C JIPYTHMH CIIOCOOaMU
ounctku. [TpuHnnnuansHas cxema 3aekTpodunbTpa. KoHCTpYyKIUS 371€KTpOoPHUIBLTPOB.
OcCHOBHBIE 3JIEMEHTHI ATEeKTpohuIbTpa. TpeOoBaHUS K KOPOHUPYIOIIUM U OCATUTEIbHBIM
AIIEKTPOJIaM.

3. Kakas momkHa ObITh CKOPOCTH KOHBEMEpa, YTOOBI MPU HANIBUICHUH PACTIBUIUTEIIEM 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; koadunment ocakaenus h = 80 % s
pacmbUIHTENEl ¢ BHEUTHEH 3apsIIKOi; TUIOTHOCTh YITaKOBKHU MOpoIIkoBoro ciost Kym = 0,65;
yAeNbHBIN 3apsan gacTull mopomka qya = 1,1 MKi/kr; cpenHss mioTHOCTh TOKa KOPOHHOTO
paspsna ji = 130 MxA/M2. HambuisieTcst STOKCHIHBIA MaTepHal ¢ TNIOTHOCTBIO r = 1350 kr/mM3 n
OTHOCUTEIIbHOU TUAJIEKTPUYECKON MPOHUIIAEMOCTHIO € = 4.

5.1. [Tnazmoxumuyeckue TexHoIoruu. OCHOBHI MIIa3MOXHUMHUYECKUX MpeoOpa3oBaHMil:
XUMUYECKH aKTUBHBIE YaCTUIIBI, CKOPOCTh XUMHUYECKON PEAKIIMU, KOHCTAHTa CKOPOCTH
peaxiuu, sHeprus akTuBauu. OCOOEHHOCTH TUIA3MOXUMHUYECKHUX PEAKITHIA.
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2. CtenieHb OYUCTKH ra30B B AeKTpopmibTpax. OcoOeHHOCTH onpeneneHus 3pPpekTuBHOCTH
OCXKJICHUSI YaCTHIl B 3JIeKTpopuiabTpax. CriocoOb 60pKOBI ¢ 00paTHOM KOPOHOH B
AIIEKTPOPUITBTPAX.

3. JlaHbl XapaKTEpUCTUKH MMOPOIIKOBOTO cJosi: TojuHa H = 4 mM; yenbHOe COnpOoTUBIECHUE
rv = 1012 OM*M; OTHOCHUTENbHAS TUAJIEKTpUYecKas mpoHunaeMocts el = 1,8. [ImoTHOCTh TOKa
Ha cioit j = 1,5%10-4 A/m2. OtHOcuTenbHas WIOTHOCTH Bo3ayxa d = 1,25. HanpsokeHHOCTD
noJist y moBepxHoctu cinos Ek =2 kB/cm.

Haiitu Bpemst o6pazoBanusi 00paTHON KOPOHBI U CHITY, ACHCTBYIONIYIO HA CIIOM.

6.1. JlamuHApHBIN U TYpOYJICHTHBIN PEKUM JBMIKEHUS. XapaKTepUCTHUKA TYpOYICHTHOTO
pexxuma teuenus. KoapdumumenT typOynentHoi quddy3uu. OcaxaeHne MOHOUCTICPCHBIX
YacTUIl U3 TypOYJIEHTHOIO MOTOKA I10JIe MOCTOSHHBIX BHEMIHUX cuil. Ciydan npeoOnaianus
HaIPaBJICHHOTO JABUKEHUS U IIpeodiaianus TypOyJIeHTHOrO NepeMeniBaHusl.

D hHEeKTUBHOCTh OCAKIEHUS U3 TYPOYICHTHOTO TIOTOKA.

2. [Mpunnun neiictBus 6apbepHOTo 030HaTOpa. BiusHue 3a3opa, qudiieKTpudeckoro 6apoepa,
YaCTOTHI MTUTAIOIIETO HAMPSIKEHUS HA BBIXOIHBIC XapaKTEPUCTUKU 030HATOPA.

3. Yactuma (Mmoxy3suIMIcou/1) JISKUT Ha TOPU3OHTAIBHOM DJIEKTPOJIE B TI0JIE€ KOPOHHOTO
pas3psija ¢ IIoTHOCTHIO ToKa j = 100 MKA/M2 1 HanpsKEHHOCTRIO nonis y AnekTpoaa EK = 1
kB/cm.

[TapameTpsl yacTULIBL: OTyocH a/b=a/c=2; MIOTHOCTh MaTepuana yactuibl 2 r/cm3; el = 4.
[TpoBomumocTs yactuusl: a) gvl = 10-11 1/(Omxm); 6) gvl = 4x10-9 1/(Omxm); B) gvl = 10-8
1/(OM*xm).

Onpenenuts quana3oH 3HaueHUN b (pa3mMepoB yacTHIlbl), IPU KOTOPBIX YacTHUIla OyaeT
OTPBIBATHCS OT IEKTPOJIA.

7.1. [lopomikoBbIii CJIOH M €r0 OCHOBHBIE XapaKTEPUCTUKU. 3apsAaKa U pa3psaaKa IOPOLIKOBOTO
CJIOS1 Ha JIEKTPOJE B DJIEKTPUUECKOM I10JI€ KOPOHHOIO pas3psiza.

2. bapabannslit TpuboO3IeKTpocTaTUYECKUi cenapaTop. CenapaTopbl ¢ KUIISIIAM CIIOEM
(TpubodsIeKTpOCcTaTHYECKUE (DIFONAN3AIMOHHBIEC cerapaTopbl). TprUOOIIEKTPOCTATHIECKUI
cenapaTop cBOOOJHOTO MaJACHHUS.

3. B BepTukanbHOM mi1ockoM KaHane mupuHo H = 0,2 M yacTuiibl ocak1ar0Tcs Mo
JIEWCTBUEM DJIEKTPUUYECKON CUIIBI U3 TYpPOYJIEHTHOTO MOTOKA.

Yactuiisl mpoBoAsILIKME, paanyca a = 2,5 MKM, IPEABAPUTENHHO 3apsKEHbI B 1T0JIE KOPOHHOTO
paspsna ¢ HanpsikeHHOCThIO Ezap = 2,5 kB/cM. Cxopocts ra3a B kanane u = 1,15 m/c.
Haiitu HanpsikeHHOCTh 1oJis B KaHaie E1, mpu KoTopoil MOXHO CUMTATh, YTO YaCTHUIIBI
PaBHOMEPHO MEPEMEIINBAIOTCS B TOTOKE.

Onpenenuts 3HPEeKTUBHOCTH OCAKIACHHS YaCTHI] Ha JuinHe KaHana L = 3,0 m, ecnu
HaIPsHKEHHOCTH NOJIs B KaHaile coctaBiseT E = 0,9xE1.

8.1. JlamuHapHBINA U TYpOYJICHTHBIN PEXKUM JBUKECHHS. XapaKTEPUCTUKA TypOYIECHTHOTO
pexuma Teuenus. Koapdumment typOynentHoit nuddy3nu. OcaxxaeHne MOHOTUCTIEPCHBIX
YacTHUIl U3 TypOYICHTHOTO TOTOKA MOJIe TIOCTOSIHHBIX BHEMTHUX cvil. Ciydau nmpeobiaaanus
HAIPAaBJIEHHOTO JIBHKEHUS U MpeoliaiaHus TypOyJIeHTHOTO epeMelInBaHUs.

O} dexTUBHOCTD OCaKIeHUS U3 TYpOYJIEHTHOTO MOTOKA.

2. Cratnueckas QJICKTpHU3alua U €€ MOCICACTBUA. Metoasl HU3MCPCHUA OCHOBHBIX TaApaMETPOB,

XapaKTEePHU3YIONMX CTATHYECKYIO AIeKTpu3aruio. CTaTH4ecKoe 3JEKTPHYECTBO PH MEepeKadKe
HeQTH 10 TPyOOIIPOBOAAM.

19



3. B kpyriyto TpyOy co ckopocThio U = (0,75 M/c BXOTUT a3p030JIbHBINA MOTOK, COEPKAIIIHIA
yactuilsl paguycom a = 10 mxm u 3apsaom = 1x10-14 Kn. [TnoTHOCTS MaTepualia 4acTHIl r =
3 r/em3.

Onpenenutpb, HAa KaKOH AJIMHE TPYObl KOHIEHTPALIMS a3PO30JIbHBIX YaCTHIl B Pe3yJIbTaTe
AJNEKTPOCTATUUECKOTrO paccesiHusi yMeHbIuTcs Ha 50 %, eciiu BXOAHAsT KOHIEHTpaIus
coctassieT 20 =20 r/m3.

9.1. ObparHast KOpOHA C MOPOIIKOBOTO CJIOs. Bpemsi BO3HUKHOBEHHSI 00paTHON KOPOHBI.
Bnusinue ciost Ha IeKTpo/ie Ha BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY KOpOHHOTO pa3psiaa. Cuina,
JICACTBYIOIAs Ha OPOLIKOBBIM CJIOW Ha 3JIEKTPOJE B NI0JIE KOPOHHOTO pa3psia.

2. IluposnexTpuueckas cenapauus. JuanekTpuueckas cenapanusi.

3. JIaHBI XapaKTEPUCTUKH MOPOIIKOBOTO CI0si: ToimuHa H = 3 MM; yiensHOE COPOTHBIICHUE
rv = 1011 Om*M; OTHOCHUTENbHAS TUAJIEKTpUYECKast mpoHuaeMoctb el = 1,5. [ImoTHOCTh TOKa
Ha cioit j = 1,5%10-4 A/m2. OtHocuTenbHas oTHOCTH Bo3ayxa d = 0,9. HanpspkeHHOCTB
noJisi y noBepxHoctu ciost Ek = 3 kB/cm.

Haiitu Bpemst o6pa3oBanus 00OpaTHON KOPOHBI U CHITY, IEUCTBYIOIIYIO HA CIIOM.

10.1. JlamuHapHbIl U TYpOYJIEHTHBIA PEKUM ABMKCHUS. XapaKTepUCTHKA TypOYIEHTHOTO
pexxuma tedenus. Koaddunment TypOynentHon muddysun. OcakaeHrne MOHOIUCTIEPCHBIX
YacTHUIl U3 TypOYICHTHOTO OTOKA MOJIe TTOCTOSIHHBIX BHEITHUX cui. Ciydau npeobiaganus
HAPABIICHHOTO JIBHKEHUS M MPEo0IaIaHus TYpOyJISHTHOTO ITePEMEIINBAHHUS.

O} dexTuBHOCTD OCaKIEeHUS U3 TYpOYJIEHTHOTO MOTOKA.

2. Cratuyeckas dJIeKTpU3alus U €€ MocaeACcTBHs. MeToIbl U3MEPEeHUs: OCHOBHBIX TapaMeTPOB,
XapaKTEPU3YIOIUX CTATHYECKYIO AeKTpu3anuio. CTaTHUECKOE HIIEKTPUYECTBO MPH MEpEeKadKe
He(THU MO TPyOOIIPOBOAAM.

3. B kpyriyto TpyOy co ckopocThio U = 0,75 M/c BXOTUT a3p030IbHBINA MOTOK, COJEP KM
yacTuIlel paguycoM a = 10 Mxwm u 3apsimom ( = 1x10-14 Ko. IlnoTHOCTS MaTepuana 4acTuIl r =
3 r/em3.

Ornpenenuthb, Ha KaKoO# JJTMHE TPYOBbI KOHIICHTPAIIHS a3PO30JIbHBIX YACTHIL B PE3YJIbTaTe
ANEKTPOCTATUUECKOTO paccessHus yMeHbIuTes Ha 50 %, ecniu BXOAHAs KOHUEHTpaIus
cocrasnseT z0 = 20 r/m3.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA
1.K xakomy BUly BEICOKOBOJIBTHBIX 3JIEKTPOTEXHOJIOIMIM OTHOCUTCS JIeKTpocenapanus?
OtBeTsI:

1. 1-TexHoNOrMMN Ha OCHOBE MPUMEHEHUA CUbHbIX 3/IEKTPUYECKUX NONEN
2. 2 -Tnasmoxnummyeckue TeXHO0rmm
3. 3 - 3neKkTpoMmny/ibCHble TEXHONO0MUMN

Bepnwiit otser: 1
2.0T yero 3aBUCHUT CTEIIEHb OYUCTKHU T'a3a B NEKTPOPHIbTpe?
OtBeTsr:
1 - npoBOIUMOCTH YaCTHUIL
2 - aTMOC(EPHBIX YCIOBUH
3 - pa3Mepa 4acTHIl
4 - 11BeTa 4yacTHI|
Bepnsiii otBer: 1,3
3.Kakoii BUJ 3apsiiKM YacCTHI] IPUMEHSIETCSI IPU AUIIEKTPUUYECKON cenapanun?
OtBeThI:
1 - 3apsnka B moJjie KOPOHHOTO paspsiaa
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2 - MHIYKIIUOHHAS 3aps/IKa

3 - cTaTuyeckas JeKTpU3alus

4 - HUKaKoMn
Bepnpsiii oteT: 4

4.Kakwue BemiecTBa 00pazyroTCs MPH IIa3MOXUMUYECKOM CUHTE3€e?
OTBeTHI:

1-Boma

2 - 030H

3 - ammuaK

4 - 30710TO
Bepwuslit otBeT: 2

5.YacTuisl Kakoro [uana3zoHa pa3Mepa MNpakTUYecKd He YJIaBIUBAIOTCS B AJIEKTPOPUIbLTpE?

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

3 - 200-2000 MM
4 - 2000-20000 MxM
Bepnwsiit otet: 4
6.ITpu kakux uncnax PeitHonbaca TeueHne B kKaHaje OyneT UMETh TYpOYJICHTHBIA XapakTep?
OTBeTHI:
1-01
2-30
3 -1000
4 - 20000
Bepnplii otBeT: 4
7.Kakas cuna Bcerja npryKuMaeT YacTHILy K TOBEPXHOCTH JIeKTpoaa’?
OTBeTHI:
1 - cuna 3epKalbHOTO OTOOPAKEHUS
2 - cWJIa TSDKECTH
3 - eHTpoOexKHas cuia
Bepnsiit otBeT: 1
8.B KakMX BBICOKOBOJIbTHBIX AJIEKTPOTEXHOJIOTHUSIX HE UCIIONIB3YETCS] KOPOHHBIN pa3psia?
OTBeTHI:
1 - snexTpocenaparus
2 - DJICKTPOMAarHWTHAS TAMITOBKA
3 - 2IEKTPOPHUIBTPEI
4 - HeWTpanu3anus CTaTUYECKOTO IEKTPUIECTBA
BepHsliii otBeT: 2
9.Kaxkoit BUJI 3apsIKH UCTIONB3YETCS B TEXHOJIOTHSIX HAHECEHHS TIOJIMMEPHBIX MOPOIITKOBBIX
MOKPBITHI B 3JIEKTPUYECKOM TT0J1E?
OTBeTHI:
1 - 3apsnaka B moyie KOPOHHOTO paspsiaa
2 - MHAYKITMOHHAS 3aps/IKa
3 - cTatuueckas ANeKTpU3alus
Bepnsiit otBeT: 2
10.Kaxoit BuJ HEUTPATU3aTOPOB CTATHUECKOTO JIEKTPUUECTBA IPUMEHSETCS TIPU
MIPOU3BOJICTBE KMHO-()OTOTpadUuecKuX MICHOK U TUTACTHH?
OTBeThI:
1 - maccuBHBII
2 - paAOaKTUBHBIN
3 - BBICOKOBOJIbTHBIM aKTHBHBIN
4 - a3poIMHAMUYECKUHT
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BepHplii oTBeT: 4

II. Onucanue wkanvt oueHuBanUs

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinonnenus snanus: Ouenka «OTJIIMYHO» BricTaBisieTcsl CTYIEHTY,
IIPABUJILHO BBIOJHUBILEMY IIPAKTUUYECKOE 3a/JaHKe, KOTOPBIH [T0Ka3aJl Py OTBETE HA BOIIPOCHI
HK3aMEHAIIMOHHOTO OMIeTa U Ha JIOTIOJIHUTENIFHBIC BOIIPOCHI, YTO BJIAEET MAaTepHAIOM N3Y4YEHHOU
JUCLUIUIMHBL, CBOOOJHO IPUMEHSIET CBOU 3HAHMS JUI1 OOBSICHEHUS Pa3IMUYHbIX SBJICHUN U peIIeHUs
3azad.

Ouenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuru svinoanenus 3uanus. Ouenka «XOPOILIO» BeicTaBiIsSeTCS CTYAEHTY,
MPaBUJIILHO BBITIOJHUBILIEMY MPAKTUYECKOE 3aJ]aHUE U B OCHOBHOM MPABUJILHO OTBETUBIIIEMY HA
BOIIPOCHI HK3aMEHAIIMOHHOTO OMJIeTa U Ha IOTIOJIHUTEIbHbIE BOMPOCHI, HO JOMYCTUBILIEMY IIPU
ATOM HEMPUHIUIHAIbHBIC OIIUOKH.

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu gvtnoanenus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»

BBICTABIIICTCS CTYJCHTY, KOTOPBI B OTBETAaX HA BOIIPOCKHI IK3aMEHAI[MOHHOTO OMJIeTa JOITYCTHII

CYLIECTBEHHBIE U JIaXKe rpyOble OIMOKHU, HO 3aTe€M HCIPABUII X CaM, a TAKXKE HE BBITTOTHUII
MPAKTUYECKOE 3a/IaHNE U3 IK3aMEHAIIMOHHOTO OujieTa, HO JTUOO HAMETUJI IPABUIIBHBIN ITYTh €TI0

BBITIOJTHEHU S, THOO M0 YKA3aHUIO SK3aMEHATOpa PEIni IPYTryIo 3a7auy U3 TOro ke pasjerna

JUCIUTITUHBL.

Oyenka: 2
Onucanue xapakmepucmuxu evinoinenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABJISIETCS CTY/IEHTY, KOTOPBIH: a) HE OTBETHJI Ha BOIPOCHI 9K3aMEHAI[MOHHOTO OUjIeTa U He
CMOT PEUINTb, TM00 HAMETUTDH IPABWIIbHBIHN MTyTh pELICHUs 3a/1a4u U3 OuseTa; 0) He CMOT PEeLIUTb,
1100 HaMETUTh NPABUIBHBIN MyTh PELICHUS 33a4H U3 SK3aMEHaIM-OHHOro Ouiera u Jpyrou
3a/1a4¥ Ha TOT e pa3JieN JUCIUIUIMHBI, BBIIAHHON B3aMEH HeEe; B) IIPU OTBETE HA JOTIOJHUTEIbHbIE
BONPOCHI 0OHAPYKUJT HE3HaHUE OOJIBIIOTO pa3zesia IK3aMEeHAIIMOHHON POrpaMMBbl.

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Ornenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalibHO-PEUTHHTOBOM CHCTEME IS
cryneatoB HUY «MOW» Ha ocCHOBaHWU CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISFOIINX.
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