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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 padota Ne2 (KonTponsHas paborta)

Ddopma peanuzanuu: [IpoBepka 3aaanus
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

Cpok KM: 4 6 8 10 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
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE

I1K-2 U-2nk>  JlemoHcTpupyeT | 3HATh: JlaboparopHas padota Nel (JTaGopaTopHas paborta)
MOHMMAaHUE  B3aMMOCBSI3U | OCHOBHbBIEC HICTOYHHUKHU KonTponbnas padora Nel (KoutponbsHas pabora)
3a1a4y [IPOEKTUPOBAHHUS, | HAYYHO-TEXHUYECKON JIaGoparopnas padota Ne2 (JIabopaTopnas pabora)
pacuera PEXKUMOB u | uadopmanuu mo Gusuke JlaboparopHuas padota Ne3 (JIaGopaTopHas pabota)
JKCIUTyaTaIuu MPOIIECCOB MOBEICHUS Kontponbnas padota No2 (KontponsHas pabota)

a’pO30JIbHBIX YaCTHI] B
CUJIbHBIX DJIEKTPUYECKUX
MOJISIX, TIO
MIa3MOXHUMHYCCKHM
rporeccam, 1o nporeccam
BO3JICUCTBHUS CHILHBIX
3JIEKTPOMATrHUTHBIX 1OJIEN
Ha MaTepHuabl, 1O
MIPUHIIUIIAM IEUCTBUS U
KOHCTPYKIIUH
BBICOKOBOJIBTHBIX
3JIEKTPOTEXHOJIOTHYECKUX
arraparoB U YCTAHOBOK;
JIEWCTBYIOLINE MOIXO0/IbI B
o0yacT MPUMEHEHUS
BBICOKOBOJILTHEIX
3JIEKTPOTEXHOJIOTUUECKUX
arrnapaToB U YCTAHOBOK,
OCHOBHBIE METO/IbI pacyeTa
BBICOKOBOJILTHEIX




ANMEKTPOTEXHOJIOTHUECKUX
MIPOIIECCOB M aIIapaToB.
YMeTs:

OCYIIECTBJISATh MTOUCK U
aHaJIN3 HAy4HO-
TEXHUYECKON MHPOPMALIHH O
CYIIECTBYIOIINUX ¥ HOBBIX
HaIpaBJICHUAX TPUMEHEHUS
BBICOKOBOJIbTHBIX
AIEKTPOTEXHOJIOTHIECKUX
MIPOLIECCOB M aIapaTroB U
BBIOMPATh HEOOXOIUMBIC
KOHCTPYKIIMOHHBIC
9JIEMEHTHI BLICOKOBOJILTHBIX
ANMEKTPOTEXHOJIOTHUECKUX
anmapaToB;

CaMOCTOSTEILHO BBIIOJIHATE
pacyeTsl MPoIIeCCOB,
SIBJISTIOIITMXCST OCHOBOM
BBICOKOBOJIbTHBIX
3JIEKTPOTEXHOJIOTUH, pacyeT
BBICOKOBOJIbTHBIX
ANMEKTPOTEXHOJIOTHUECKUX
anmnapaToB U YCTAHOBOK U
aHanu3 3 PEeKTUBHOCTH UX
MIPUMEHEHHS.
CaMOCTOATENHHO
pa3buparbcs B METOIUKAX
pacdera BEICOKOBOJIBTHBIX
INMEKTPOTEXHOIOTHUECKUX
YCTaHOBOK Y TIPUMEHSTh UX
JUISL PEIICHUs TOCTaBIEHHOM
3a7a4H;




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

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOILHOT0 MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 14

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

Kpatkoe cogepxanue 3ajaHusi:
JlaGopatopHasi paboTa HalpaBieHa Ha U3yYEHHUE OCHOB TEXHOJIIOTUYECKOTO MPUMEHEHHS 030HA
U UcclieZloBaHKEe PabOThl 030HATOpa Ha TUAJIEKTPUUIECKOM OapbepHOM paspsiie.
B xoze BeimonHeHus padoThl 10KHO OBITH MPOU3BEICHO:
1) O3HakOMJIEHHE C PACIIPOCTPAHEHHBIMHU CXEMaMU TEXHOJIOTUYECKOTO MPUMEHEHHS 030HA U
KOHCTPYKLIMEH 030HAaTOpa Ha TUAIEKTPUUECKOM OapbepHOM pa3psijie, IPUHLIUIIOM €ro padoThI
Y BBIXOJIHBIMH ITapaMeTpaMu. ;
2) HccnenoBanne BBIXOHBIX XapaKTEPUCTHK IeHepaTopa 030Ha, UCCIIEAOBAHUE PEKUMOB
paboThl 030HATOPA HA AUAJIEKTPUUECKOM OaphepHOM paspsijie, Onpe/esieHne KOHIICHTPauu
030Ha, aKTUBHOW MOIITHOCTH pa3psia.
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) [Nony4eHre HABBIKOB padOTHI C TEHEPATOPOM 030HA, U3MEPUTENIIMUA KOHIIEHTPALIUU 030HA B
ra3e u )KHJIKOCTH, H3MEPHUTEIIEM [[BETA KHUJIKOCTH (KOJIOPUMETPOM).

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; KaHaje yBeanuurcs Ha 15 %.

YMeTs: CaMOCTOSITEIILHO 1.Yactuna (moaya/Iuncon 1) JIEKHUT Ha TOPU30HTAIbHOM

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
TUTA3MOXUMHUYECKHM  IIpoIieccam,
1o mporeccam BO3JEHCTBHS
CHJIBHBIX AIEKTPOMATHUTHBIX
mojied  Ha  Marepualbl, IO
MPUHITATIAM JIEUCTBUS u
KOHCTPYKIIMM  BBICOKOBOJIbTHBIX
IIEKTPOTEXHOJIOTUICCKUX
anmapaTroB ¥ YCTaHOBOK;

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

KOHCTPYKLMOHHbBIE AJIEMEHTHI

BBICOKOBOJIBTHBIX

ANEKTPOTEXHOJIOTMYECKUX

annaparos;

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

BBICOKOBOJIBTHBIX 2.ITocTpouTh 3aBUCUMOCTD CTENIEHU OYMCTKH rasa B
ANEKTPOTEXHOJIOT U, pacyer ANEKTPOPUIBTPE OT BETUUYUHBI YIETBHOTO
BBICOKOBOJIBTHBIX COIIPOTHBIIEHUS 30JIbI?

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

YMers: CaMOCTOSITEJIbHO
pa3buparbcs B METOJUKAX pacyera
BBICOKOBOJIBTHBIX

1.Kakne YaCTHULIbI YJIABJIIMBAKOTCA B IICPBYIO OUCPCIb:

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 ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHka "yJoBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

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

KM-5. KonrpoJsbHas padora Ne2

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

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 CAATh €ro Ha MPOBEPKY IMPEnojaaBaTeNio (B AUCTAHIMOHHOM
dbopmare: BricTaTh POTO-OTUET WIIH OTCKaHUPOBaHHOE pemieHue noutor OCOII).

Kparkoe conepxkanue 3axaHus:

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

2. DNEKTPOTEXHO/IOTMM, OCHOBAHHbIE Ha MPUMEHEHUMN CUbHbIX 3N1EKTPUYECKUX MNONEN.

3. BbICOKOBO/IbTHbIE M/1a3MOXMMUYECKME TEXHONOTUN.

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

Ll

I1EKTPNYecTBa.

3agaHue npeAcTaBisieT U3 ce0s TPU 3a/1a4M HAIPaBJIEHHBIX HA AJIEKTPOCTATUYECKOE pacCesHUeE
a3p030J1s1, 3P PEKTUBHOCTH OUUCTKHU Ta30B B JEKTPOPHUIBTPAX, HIEKTPUUYECKas cenapamus
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 OrnpenenuTthb, Ha KaKOH AJTWHE TPYObI KOHIICHTPAIIHS
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 0OpaTHON 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.YeThIpeXOIbHbIH TACTUHYATHIN SJCKTPOPHIBTP
XapaKkTepU3yeTCs IapaMeTpaMu: PacCTOSTHUE MEKITY
KOPOHHPYIOIIMUMH U OCaJAUTEIbHBIMHU dJ1eKTpoaamu 0,13
M; JTMHA OJTHOTO T0JIS 3JeKTpoduibTpa 3,0 M;
HANPSHKCHHOCTD TOJIS Y OCAIUTENIbHBIX 3JIEKTPOIOB 2,75
kB/cM; ckopocTh MoTOKa ra3a B yiekTpodmibtpe 1,2 M/c;
KOX(QPUIIMEHT HEPAaBHOMEPHOCTH TOJIsI CKopocTel 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 ceueHuro 1,05; gactuiel
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 coctaBisieT 160 MA.
YMers: CaMOCTOSITEIILHO 1. TBepable a3p030abHBIE YACTHULIBI 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; mmotHOCTH 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.
HamnpspxkenHOCTh TI0JIS Ha TTIOBEpXHOCTH OapabaHa paBHa
3 kB/cm.

TpeOyeTcsi, C y4€TOM CHJI 3epKaTbHOTO OTOOPaKEHHS:
1) BBIOpaTh HEOOXOIUMYIO JJIsl pa3iesIeHUs ITIOTHOCTh
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 W3JIEIMH 110JIy4aI0Ch KaueCTBEHHOE OKPBITHE (10
JIEKTPOTEXHOJIOTUIECKUX BO3HUKHOBEHUSI MHTEHCUBHOIN 00paTHOI KOPOHBI —
YCTAaHOBOK U INPUMEHATh HUX JUId panuoHanbHOe Bpems HanbuieHus )? Kakas TonmuHa
pelLIeHMs] TOCTAaBICHHON 3ajauy; MOKPBITHS TIOTy4aeTcsl Ha U3AeIun?

VcaoBus HaObLICHUS

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

Onucanue MKAJbI OIl€CHUBAaHUA:

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 BBIBOBI 110 TIOJTYYE€HHBIM PACUETHBIM pe3ysibTaTaM

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evinoinenus 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
pelIeHU U TPEThel 3a1aun JOMYIEHbl HETOYHOCTH B pacueTax ¥ HEMPUHIIMITHAIBHBIC OIIIMOKHI

Oyenka: 3
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus sHanus: KoHTposbHas paboTa cCYUTaeTCs BBHITIOTHEHHON
Ha OIEHKY «Y JIOBJIETBOPUTEIHHOY, €CIIH PEIICHUS JBYX U3 TPEX 3ajad BHIMTOJTHCHBI B IeJIOM 0e3
MPUHIMITUATBHBIX OITMOOK, HO BEIBOJIBI TT0 TIOMyYEHHBIM PACUETHBIM pe3yJbTaTaM ciadbo
apryMEHTHPOBAHBI, a TPEThS 3a/1a4a HE PEIlleHa W TIPH €€ PEIICHUH JTOMYIICHBI TPyObie 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

@DopmMa NPOMeKYTOUHOI aTTecTannu: 3a4eT ¢ OICHKOM

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 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.

17



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
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. IloBeneHUE YACTHUIIBI HA DIIEKTPOJIE B DIIEKTPUIECKOM ToJIe. 3apsi, mpruoOpeTacMbIi
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. [TpuHnunuanbHas cxema 31ekTpodunbTpa. KoHCTpyKIus 371€KTpoPHUIbTPOB.
OcCHOBHBIE 3JIEMEHTHI ATEeKTpohuIbTpa. TpeOoBaHUS K KOPOHUPYIOIIUM U OCATUTEIbHBIM
AIIEKTPOJIaM.

3. Kakas momkHa ObITH CKOPOCTH KOHBEMEpa, 4TOOBI MPU HANTBUICHUH PACTIBUIATEIIEM C
BHEIITHEH 3apsIKoi Ha U3/IEIHH MOTYyJYaloch KauecTBeHHOe MOoKphIThe (tHambut < 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
pacmbUIHTENEel ¢ BHEUTHEHN 3apsIKOi; 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 ¢ INIOTHOCTBIO T = 1350 kr/mM3 u
OTHOCUTEIIbHOU TUAJIEKTPUYECKON MPOHUIIAEMOCTHIO € = 4.

5.1. [Tnazmoxumuyeckue TexHoIoruu. OCHOBHI MIIa3MOXHUMHUYECKUX MpeoOpa3oBaHMil:
XUMUYECKH aKTUBHBIE YaCTUIIBI, CKOPOCTh XUMHUYECKON PEAKIIMU, KOHCTAHTa CKOPOCTH
peaxiuu, sHeprus akTuBanuu. OCOOEHHOCTH TIa3MOXHUMHUECKHUX PEaKIIUH.
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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 MMOPOILIKOBOTO cJosi: TojuHa H = 4 MM; yenbHOe COpOTUBIICHUE
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 oOpazoBanusi 00paTHON KOPOHBI U CHITY, JEHCTBYIOIIYIO Ha CIIOM.

6.1. JlamuHApHBIN U TYpOYJICHTHBIN PEKUM JBMIKEHUS. XapaKTepUCTHUKA TYpOYICHTHOTO
pexxuma teuenus. KoapdumumenT typOynentHoi quddy3uu. OcaxaeHne MOHOUCTICPCHBIX
YacTUIl U3 TypOYJIECHTHOIO MOTOKA I10JIe MOCTOSHHBIX BHEMHUX cuil. Citydau nmpeo0iajaHus
HATPABIICHHOTO JIBIYKEHUS ¥ MPeo0IaiaHus TypOyJISHTHOTO MePEMEIINBAHHUS.

D hHEeKTUBHOCTh OCAKIEHUS U3 TYPOYICHTHOTO TIOTOKA.

2. [Mpunnun neiictBus 6apbepHOTo 030HaTOpa. BiusHue 3a3opa, qudiieKTpudeckoro 6apoepa,
YaCTOTHI MUTAIOIIETO HAMPSIKEHUS HA BBIXO/IHBIC 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.
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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
coctasisieT Z0 = 20 r/m3.

11.1. KonnekTuBHBIE MPOIIECCHI B a3PO30JIbHBIX CUCTEMAaX. DIIEKTPOCTATUYECKOE PACCESTHUE
MOHOJIMCTIEPCHOTO a3p030Jisi. BIusiHNE KOHIICHTPAIUK YaCTHUI] HA XapaKTEPUCTUKH KOPOHHOTO
pa3psiia. BnusiHue nucnepcHoil a3kl Ha XapaKTepUCTUKH KOPOHHOTO pa3ps/ia B cliydae
JBIKEHUSI YACTHUIL BJIOJIb CHJIOBBIX JIMHUW U TIPH JIBHXKEHHUH YaCTHUIIBI TIOTIEPEK CUITOBBIX
JUHUMN.

2. QHCKTpOOKpaCKa. Hpouecc PpacClbUICHUA )KUAKOCTHU B 3JICKTPUYCCKOM IT0JIC.
SHGKTPOCTaTI/I'-IeCKI/Ie, HeHTp06e>KHI)Ie 1 MTHEBMATUYCCKUE PACIIBIIIUTCIIN.

3. OnpenenuTth NPOLEHTHBIA COCTaB CIENYIOIINX cMeceii: a) kepocuH (e =2,07) u
HUTpOoOeH3o1 (e = 36,45); 6) ckunuaap (e = 2,27) u HUTPOOEH30IT; B) YETHIPEXXIOPUCTHIN
yriepon (e = 2,24) u metunoBsii cupt (e = 32,6); 1) rekcas (e = 1,89) u areron (e = 21,45),
pu KOTopoM Oyzet obecrieueHa 3¢ eKTUBHAS TUIIEKTpUYECKas ceraparys YacTUI
Kpuctajuindeckoro kBapiua (el = 4,5) u nnbMenuta (1Byokuch tTutana ¢ el = 80).

12.1. TTopoIIKOBBIH CJIOH U €r0 OCHOBHBIE XapaKTEPUCTUKU. 3aps/ika U pa3psaka
MOPOILIKOBOT'O CJIOS Ha 3JIEKTPOE B AIEKTPUUECKOM I10JI€ KOPOHHOTO pa3psa.

2. DnekTpookpacka. [Iporecc pacnblieHUs )KUAKOCTH B JJIIEKTPUUECKOM TI0JIE.
DIEKTPOCTaTHUECKHE, IEHTPOOEIKHBIE U AIIEKTPOITHEBMOPACTIBUIUTEH.
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3. B Tpy0Ouatsiii 351eKTpoGUIBTP BXOIUT adpO30JIbHBIN MOTOK. Pamnyc ocagureasHOTO
anektpona R = 0,13 m. [IpunoskeHHOE U HayabHOE HAIIPSHKEHUE PaBHBI COOTBETCTBEHHO U =
33 kB u U0 =21 kB. YacTuiipl npoBoasiIye, NOTUIUCIIEPCHBIE C TApaMETPaMU aBM = 9 MKM,
aa = 5, umeroT miIoTHOCTh 2,0 /cM3. He yunThiBast ocaxieHue YacTull, HAUTH CTETNCHb 3apsi/IKU
u 3aryxanue Toka Is/I, ecnmu z = 11 r/m3.

13.1. Ilnazmoxumuueckue TeXHOA0ruu. OCHOBBI IJIA3MOXUMUYECKHUX MTPE0oOpPa30BAHMIA:
XUMHUYECKH aKTHBHbBIE YaCTHUIIbI, CKOPOCTh XUMUYECKOM peaKkiuu, KOHCTAaHTa CKOPOCTHU
peakuuu, sHeprust akTuBauu. OCOOEHHOCTH TUIA3MOXUMHUYECKUX PEaKIIHA.

2. Ilpunun neiictBust 6apbepHOro 030HaTOpa. BimsHue 3a30pa, qUAIEKTpUUIECKOro Oapbepa,
YacTOTHI MMUTAIOUIETO HANPSKEHHS Ha BHIXOJAHBIC XapaKTEPUCTUKU 030HATOPA.

3. YeThIpeXIMOnIbHbIN MIIACTUHYATHIN 3JEKTPODUIBTP XapaKTepU3yeTcs napaMmeTpamu:
PacCTOSIHUE MEXITY KOPOHUPYIOLIUMHU U OCAAUTENIbHBIMU AiekTpogamMu H = 0,13 M; ninuna
oJiHOTO 1oJs nekTpodunsTpa Ll = 2,0 M; HaNPsHKEHHOCTD MO Y OCAAUTENbHBIX
tekTpoioB Eoc = 2,5 kB/cM; ckopocTs moToKa ra3a B anekrpoduiasTpe U = 1,1 M/c;

K03 (DUIMEHT HEpaBHOMEPHOCTH ToJIs ckopocTeit KU = 1,1; k03 huimeHT BTropuyHOro yHoca
kyr = 0,8; oTHOCUTEIbHAST OIS aKTUBHOM 30HBI 0,9; OTHOIIICHHE KOHIICHTPAIIUH MTBUTH Y
OCaJIUTENBHOTO AIEKTPOJIa K CpeIHEN KOHIIEHTpAIUH 1o ceueHuto ¢ = 1,05; yacTuiib
JIADJIEKTPUYECKHE, € = 5.

HaiiTn, yuuteiBas BKJIaJ HEAaKTUBHBIX 30H, (PAKIIMOHHYIO CTETIEHb OUYMCTKHU ra3a Mpu
CIEeAYIOIUX pazMepax yacTull: a = 4 MxM. CyMMapHas IJI011a/lb OCAJAUTEIIbHBIX JIEKTPOJIOB B
OJIHOM T10J1€ 3eKTpoduiabTpa Soc = 800 M2. Tok KOpoHHOTO paspsia coctaBisieT lkp = 160
MA.

14.1. Cunbl, AEHCTBYIONIME HA YACTUILY HA TOBEPXHOCTH AEeKTpoaa. CUilbl aare3un 4acTUll K
AJIEKTPOY.

2. CreneHb OYNCTKHU Ta30B B 31eKTpopuiabTpax. OcodbeHHOoCTH onpeaenenns 3¢ HEeKTUBHOCTH
OCaXJIeHHs YacTUll B 3JeKTpopuiibTpax. Criocodbl 60psObI ¢ 00paTHON KOPOHOH B
ANEKTPOPUIbTPAX.

3. Kakast nomxHa ObITh CKOPOCTh KOHBEHEpPA, 4YTOObI PY HAIIBIJICHUH PACIIBLIUTENEM C
BHEIIIHEH 3apsKoi Ha U3JIeJIMU MOIYy4aloch KauecTBEHHOE MOKpbITHE (tHambut < tpar)? Kakas
TOJILIMHA MTOKPBITUS TOJTYYaeTCsl Ha U3JIEIUH?

VYcrioBUs HallbIJIGHUS: PACXOJ] MOPOIIKOBOIO MaTepHaia yepe3 pacnslurenasb Q = 3,0x10-3
kr/c; muametp dakena pacrnbuieHus dp = 0,19 m; koaddunuent ocaxaenus h = 80 % mis
pacIblUTUTENeH ¢ BHEIIHEH 3apsaAKOoi; NIOTHOCTh YIAKOBKU MOPOIIKOBOro ciost Kym = 0,55;
yIAeIbHBIN 3apsy yacTull nopouka qya = 1,0 MKin/kr; cpeHsis mioTHOCTh TOKa KOPOHHOTO
paspsaa ji = 100 MmxA/M2. HambuisieTcst SOKCHAHBINA MaTepral ¢ INIOTHOCTRIO = 1440 kr/mM3 u
OTHOCUTEIIbHOU TUAJIEKTPUYECKON MPOHUIIAEMOCTHIO € = 3.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.K xakoMy BHTy BBICOKOBOJIbTHBIX JIEKTPOTEXHOJIOTUH OTHOCUTCS DJIEKTPOCETaparusi?
OTBeThI:

1 - TexHONOTMU HA OCHOBE MPUMEHEHHSI CHIIBHBIX DJIEKTPUUECKHUX TTOJICH

2 - [Ina3MOXUMHYECKHUE TEXHOIOTHH

3 - DICKTPOUMITYIBCHBIC TEXHOJIOTHH
Bepuniii otBeT: 1

2.0T 4yero 3aBUCHUT CTENEHb OYMCTKH Ta3a B AIEKTpoPpmibTpe?
OTBeTsI:

1 - mpoBOAMMOCTH YaCTHII
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2 - aTMOC(EPHBIX YCIOBUH
3 - pa3Mepa JacTHI]
4 - 1BeTa 4acTuIl
Bepnwiit otBer: 1,3
3.Kakoii Bua 3apsiiku 4acTHI] IPUMEHSETCS TPU AUAIEKTPUIECKOM cenaparim?
OTtBeTsI:
1 - 3apsaka B 1ojie KOPOHHOTO paspsiaa
2 - UIHIYKIIMOHHAS 3apsIKa
3 - craTHyecKasi SJIEKTPU3AIHL
4 - HUKaKoi
Bepnplii otBeT: 4
4.Kaxkue BeniecTBa 00pa3yroTcs IpU MIa3MOXUMUYECKOM CUHTE3e?
OTBeTHI:
1-Bona
2 - 030H
3 - aMmMHaK
4 - 30110TO
Bepnbsiit otet: 2
5.YacTHIbl KaKOTO JAMana3oHa pa3Mepa MPaKTHYECKH HE YIaBIUBAIOTCS B AJIEKTpoduiIbpTpe?

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

3 - 200-2000 mMxm
4 - 2000-20000 mxm
Bepnplii otBeT: 4
6.I1pu kakux uucnax PeitHonbaca TeueHue B kaHaje OyneT UMEeTh TypOyJIeHTHBIH XapakTep?
OTBeTHI:
1-01
2-30
3 - 1000
4 - 20000
BepHnblii otBeT: 4
7.Kakas cuna Bcer/ia mprKMMAaeT YaCTHITY K OBEPXHOCTH AJIEeKTpoaa?
OTBeThI:
1 - cuna 3epkabHOTO OTOOPAKEHUS
2 - cuna TSHKEeCTH
3 - IeHTpoOeKHAS CHIia
Bepnsiii otBerT: 1
8.B KakuX BBHICOKOBOJIBTHBIX AJIEKTPOTEXHOJIOTHSIX HE UCTIONB3YeTCS KOPOHHBIHN paspsin?
OTBeThI:
1 - snekTpocenaparus
2 - DJIEKTPOMAarHUTHAs MITAMIIOBKA
3 - 2IEKTPOPHITBTPEI
4 - HelTpanu3aIysa CTaTHYECKOro AIEKTPUIECTBA
Bepnsiit otBeT: 2
9.Kakoii BUJT 3apsi/IKU HCTIONIB3YETCS B TEXHOJIOTHSIX HAHECEHHSI MTOJTMMEPHBIX TTOPOIITKOBBIX
MTOKPBITHI B 3JIEKTPUYECKOM TT0JIE?
OTBeThI:
1 - 3apsika B moJie KOPOHHOTO pa3psijia
2 - MHIYKITUOHHAS 3apsIKa
3 - craTHuecKast dJIEKTPU3AIHS
BepHslii otBeT: 2
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10.Kakoii Bug HEUTpaIN3aTOpOB CTATUYECKOTO 3JIEKTPUUECTBA IPUMEHSAETCS IPU
MIPOU3BOJICTBE KUHO-(hOTOrpapruecKux MiIeHOK U MIacTUH?
OTBeTHI:
1 - maccuBHBII
2 - pagOaKTUBHBIN
3 - BBICOKOBOJIbTHBIM aKTUBHBIHN
4 - a3pOIMHAMHUYECKU I
Bepnpsiit oteT: 4

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku evtnonanenus 3nanus. Ouenka «OTJIMYHO» BoicTaBiIsS€TCS CTYICHTY,
MPaBUJILHO BBIMOJHUBILIEMY MPAKTUYECKOE 3aJ]aHNEe, KOTOPBIN MOKa3all IPU OTBETE HA BOIPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa U Ha JOTMOJIHUTEIbHBIE BOIPOCHL, UTO BJIaJICET MAaTEPHAIOM H3y4EHHOM
JUCITUTUIMHBI, CBOOOIHO IPUMEHSICT CBOM 3HAHHUS JUTSI OOBSICHCHUS PA3IMYHBIX SIBJICHUN U PEIICHUS
3a/ad.

Ouyenka: 4
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 80
Onucanue xapakxmepucmuxu evinoanenus snanusa: Onenka «XOPOILIO» BbicTaBigercs CTyEHTY,
NPaBUJILHO BBINOJIHUBIIEMY NIPAKTUYECKOE 33/laHUE U B OCHOBHOM IPAaBWJIHO OTBETUBIIEMY Ha
BOTIPOCHI SK3aMEHAIIMOHHOTO OMJIeTa M Ha JIOTIOJHUTEIBHBIC BOTIPOCHI, HO JIOIMYCTHBIEMY TIPU
ATOM HETIPHHLUIHAAIBHBIC OIIUOKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu gvitnoanerus 3nanus: Ouenka «Y JOBJIETBOPUTEJIBHO»

BBICTABIIACTCS CTYJEHTY, KOTOPBIN B OTBETaX Ha BOIPOCKHI 9K3aMEHAIIMOHHOTO OUJIeTa JOMYCTHII

CYIIIECTBEHHBIC U Jake TpyOble OMTMOKH, HO 3aT€M HCIIPABUJI UX CaM, a TAK)KE HE BBITTOTHII
MPaKTUYECKOe 3aJJaHe U3 dK3aMEHAI[MOHHOTO OniieTa, Ho JJM00 HaMETUI MPaBUIbHBINA MYTh €r0

BBITIOJTHEHU S, TMOO MO YKA3aHUIO SK3aMEeHaTOpa pelni IpYyryko 3a1ady U3 TOTo JKe pas3zaena

JUCLUTITUHBL.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanua: Onenka «HEY IOBJIETBOPUTEJIbHO»
BBICTABJIECTCS CTYJEHTY, KOTOPBIN: a) HE OTBETHJI Ha BOIIPOCHI 3K3aMEHAI[MOHHOTO OUJIeTa U He
CMOT PeLIThb, TM00 HAMETUTh NPaBUIBHBIN MyTh PEIIEHUs 3a/1aui U3 Ousera; 6) He CMOT PeIlnTh,
100 HAMETHUTD MPaBUWIIbHBIN MYTh PELICHUS 331a4U U3 IK3aMEHallM-OHHOT0 OuiieTa U Jpyroi
3aJauu Ha TOT K€ pa3JieN JUCLUIUIMHBL, BBIJAaHHOM B3aMEH Hee; B) IPU OTBETE Ha JIOTIOJIHUTEIbHbIE
BOIIPOCHI 0OHAPYXWJI HE3HAHKE OOJIBIIOr0 pasjiesa 3K3aMeHAIlMOHHOM POrpaMMBl.

1I1. Ilpaguna évicmaesnenusn umo2080i OYeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crtynentoB HUY «MOW)» Ha 0CHOBaHMHM CEMECTPOBOM M aTTECTALMOHHOMN COCTABIISIOIINX.
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