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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-1 CnocoGeH yuacTBOBaTh B MPOSKTUPOBAHUN OOBEKTOB MPO(HECCHOHATBLHOM JACSITEIIBHOCTH
N/I-2 Beibupaet mapameTpsl 2JEKTPOOOOPYAOBAHUS, YUUTHIBAS TEXHHUECKUE U
SKOHOMUYECKHE OIPAHUYEHUS
NJ1-5 Ananuzupyer pe3yabTaThl PACUETOB U UCCIIEOBAHUN

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: [TuceMenHas padota
1. KonTponbras padorta Nel (KonTponbsHas pabora)
2. Kontponbnas padota No2 (KonTposisHas pabora)

®Popma peanmsanuu: [Iposepka 3ananus
1. JTabopartopnas padora Nel (JlabopaTopHas pabota)
2. JlaboparopHas pabora Ne2 (JTabopaTopHas pabora)
3. JJaGopatopHas pabota Ne3 (JIaboparopnas pabota)

BPC nucuuminHbl

8 cemectp
Beca KOHTpOIbHBIX MeponpusaTHil, %
WNnunexe KM- | KM- | KM- | KM- | KM-
Paznen qucuumimHbl KM: 1 5 3 4 5

Cpox KM: 4 6 10 13 13

DnekTpodu3nueckue MpoIecch B ra3ax

OnexTpodu3rUecKue MPOLECChl B ra3ax + + + + +

3apsika ¥ IBM)KCHHUE a3pO30JIbHBIX YaCTHI] B
AIIEKTPUYECKOM I10JIE

3apsaKa v IBUKEHHUE a3PO30JIbHBIX YACTHIL B
AIIEKTPUYECKOM I10JIE

[Tpouecchl ocakaeHHs a3PO30JIbHBIX YaCTHUI B
AIIEKTPUUYECKOM TM0JIe

[Tpouecchl ocakaeHHs a3PO30JIbHBIX YaCTHUI B
AIIEKTPUUYECKOM TM0JIe

Hpoueccm Ha 0CaIUTCIIBHOM JJICKTPOAC

[Ipouiecchl Ha OCaIUTEIBHOM JIEKTPOAE + + + + +




KomnnexTuBHbIC ITPOLECCHI B a3PO30JbHBIX CUCTEMAX

KomnnexTuBHbIe IIPOLECCHI B a3PO30JIbHBIX CUCTEMAX

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

9JI€KTpOTeXHOJIOI‘I/II/I, OCHOBAHHBIC HA TPUMCHCHUU
CUJIBHBIX 3JICKTPUUCCKHX noyeu

BEICOKOBOIBTHEIC MIa3MOXUMHYECKHE TEXHOJIOT U

BEICOKOBOIBTHEIC MIa3MOXUMHYECKHE TEXHOJIOT U

[Tporecchl cTaTUYECKON SIEKTPU3ALUN U METOABI OOPHOBI
C MPOSIBJIICHUSIMU CTaTUYECKOTO HJICKTPHUECTBA

[Tpormecchl cTaTUYECKON SIEKTPU3ALUN U METOABI OOPHOBI
C MPOSIBJIICHUSIMU CTaTUYECKOTO HJICKTPHYECTBA

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

BBICOKOBOIBTHBIE 3JIEKTPOTEXHOJIOTUU UMITYJIBCHOIO
BO3JICHCTBUS HA MaTEPHUAIIbI

Bec KM:

14

28

14

14

30

$O6m1as acts//1s1 MPOMEKYTOUHON arTecTanund




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
IK-1 N J-2mx-1 BriGupaer | 3naTh: JlaboparopHas padota Nel (JTaGopaTopHas paborta)
napaMmeTpbl JEHCTBYIOLIME OAXO/bI B KonTponbnas padora Nel (KoutponbsHas pabora)
3JIEKTPOOOOPYI0BaHMS, o0jacTy IPUMEHEHUS JIaGoparopnas padota Ne2 (JIabopaTopnas pabora)
YUUTHIBASE TEXHUYECKUE U | BBICOKOBOJIbTHBIX JlaboparopHuas padota Ne3 (JJaGopaTopHas pabota)
YKOHOMHUYECKHE 3IEKTPOTEXHOJIOTHIECKUX Kontponbnas padota No2 (KontponsHas pabota)
OTpaHUYCHUS anmnapaToB M YCTaHOBOK,
OCHOBHBIE METO/IbI pacyeTa
BBICOKOBOJIBTHBIX

INMEKTPOTEXHOJIOTHUECKUX
MIPOLIECCOB U aIllaparoB.
VYMmeTs:

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

IK-1 W J1-5mk-1 AHanu3upyeT | 3HaTh: JlabopaTtopHnas pa6ota Nel (JlabopaTopHas pabota)




pe3yNbTaThl
HUCCIEN0BaHUN

pac4eToB

n

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

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

KonTponpnas padora Nel (KonTponbsHas pabora)
JlaGopaTtopHas pabora Ne2 (JlabopaTopHas paboTta)
JlaboparopHas padota Ne3 (JlaGopaTopHas pabota)
Kontponbnas padota No2 (KonTtponbsHas padota)




JUTSL peIlIeHUs TOCTaBICHHOMN
3aJ1a4H;




11. Cooeprcanue 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:
JlaGopatopHasi paboTa HalpaBieHa Ha U3yYEHHUE OCHOB TEXHOJIIOTUYECKOTO MPUMEHEHHS 030HA
U UCclieZloBaHNEe PabOThl 030HATOpA Ha TUAJIEKTPUUYECKOM OapbepHOM paspsiie.
B xoze BeimonHeHus padoThl 10KHO OBITH MPOU3BEICHO:
1) O3HakOMJIEHHE C PACIIPOCTPAHEHHBIMU CXEMaMU TEXHOJIOTUYECKOTO MPUMEHEHHS 030HA U
KOHCTPYKIIMEH 030HaTOpa Ha AUAJICKTPUIECKOM OapbepHOM pas3psizie, IPHUHIIUIIOM €r0 paboThI
Y BBIXOJIHBIMH ITapaMeTpaMu. ;
2) UccnemoBaHue BEIXOJHBIX XapaKTEPUCTUK TeHEpAaTOpa 030HA, HCCIIEA0OBAHNE PEIKUMOB
paboThl 030HATOPA HA AUAJIEKTPUUECKOM OaphepHOM paspsije, OnpeesieHne KOHIICHTPAluu
030Ha, aKTUBHOW MOIITHOCTH pa3psia.
3) U3yuenue nporecca pacTBopeHus (a0CopOIHK) 030HA U3 030HO-BO3IYIIIHOM CMECH B BOY U
B3aMMO/ICHCTBHS 030HA C 3arps3HSIOIIMMHE IIPUMECSIMH B BOJIE B TIpoliecce ee 00padoTKu;
4) [Nony4eHre HABBIKOB padOTHI C TEHEPATOPOM 030HA, U3MEPUTENIIMUA KOHIIEHTPALIUU 030HA B
ra3e 1 JKUJKOCTH, U3MEPHUTEIIEM 1BETa KUIKOCTU (KOJIOPUMETPOM).

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

1. Kakue cuibHbIe okuciuTenu Bol 3HaeTe? O0acTe
MIPUMEHEHUsI, HEJTOCTaTKHU.

3HaTh: JAEUCTBYIOLIME MOIXOIbI B
obnactu PUMEHEHHUS

BBICOKOBOJIBTHBIX
3IIEKTPOTEXHOJOTHUECKUX
anmapaToB U YCTAaHOBOK, OCHOBHBIC
MCTOJbI pacdy€Ta BHICOKOBOJBLTHBIX
AIIEKTPOTEXHOJIOTHIECKUX
IPOIIECCOB M aImapaToB.

2.Kakue cBoiicTBa 030Ha MEPBOHAYAIBHO
KCTIOB30BATUCH TP MOJTOTOBKE MUTHEBOM BOBI?
3.YeM oTanYaeTCs TEXHOJIOTHUS OYUCTKU CTOYHBIX BOJ OT
MOATOTOBKH ITUTHEBOU BOJIBI?

3HaTb:  OCHOBHBIE  HCTOYHUKHU
Hay4YHO-TEXHUYECKOMN
uHpOpMaLuu 1o ¢buznke
IPOLIECCOB MOBE/ICHUS
a’pO30JIBHBIX YacTHUIl B CHJIBHBIX
AIIEKTPUIECKUX TOJISIX, 1o
IUIa3MOXUMHUYECKUM  IIpolieccam,
o poreccam BO3JICUCTBUS
CHJIBHBIX AJIEKTPOMAarHUTHBIX
oJIe  Ha  MaTepuaspl, IO
IPUHLIAIIAM JeNCTBUs u
KOHCTPYKIMU  BBICOKOBOJIBTHBIX
IIEKTPOTEXHOJIOTUYECKUX
anmnaparoB M YCTAHOBOK;

1.113 KakMX OCHOBHBIX 3TaroB COCTOUT MOATOTOBKA
MMUTHEBOU BOJIBI?

2.0co0eHHOCTH CHHTE3a 030HA B 030HATOPaX ¢
TMOBEPXHOCTHBIM Pa3psiom?

3.Yro Takoe HampsKeHUEe ropeHus paspsaaa’?

YMeTb: OCYLIECTBIATH IIOUCK U
aHau3 Hay4YHO-TEXHUYECKOMN

1.Kakum 0Opa3om Mpou3BOIUTCS OUYUCTKA OTXOSIINX
ra3oB C IIOMOIILIO 030HA?




uH(pOpMallK O CYIIECTBYIOUINX U
HOBBIX HAIPABIICHUSX PUMEHEHUS
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTHYECKUX
OpOLECCOB M amlmaparoB U

2.Metoabl U3MEpEeHUsT KOHIIEHTPALlUK 030HA B Ta3e U
IIBETHOCTH BOJBI.

BbIOMpATh HE0OXOIUMbIe

KOHCTPYKLIUOHHBIE JJIEMEHTBI

BBICOKOBOJIBTHBIX

JIEKTPOTEXHOJIOTHUECKUX

aImaparos;

VYmers: CaMOCTOSITEIILHO 1.Kak onpenenuts Npou3BOAUTEIBHOCTL O30HATOpa?
BBIIIOJIHATh PacyeTsl IMPOLECCOB, 2.Kak 00bsCHsIETCS yBEITHUCHHE BBIX0/1a 030HA C POCTOM
ABJIAIOIIUXCS OCHOBOM IIPWJIOKEHHOTO K 030HATOPY HAIPSHKEHUA?
BBICOKOBOJIBTHBIX

JJIEKTPOTEXHOJIOT UM, pacuer

BBICOKOBOJIBTHBIX

AJNEKTPOTEXHOIOTUICCKUX
anmapaTroB M YCTAaHOBOK WM aHAJH3
3 PEKTUBHOCTH UX TPUMCHECHHUSI.

YMeTn: CaMOCTOSITEIIFHO
pa3OupaThCs B METOJMKAX pacuera
BBICOKOBOJIBTHBIX
3JIEKTPOTEXHOJIOTHICCKUX
}’CTaHOBOK nu HpI/IMeHﬂTI) nux Haji
pEIICHUS TTOCTABJICHHOW 3a/1a4u;

1.IIpu Kakux ycioBUSX POCT BbIX0J1a O30HA
npekpariaercs?

2.Iloyemy pacTeT BbIXOJl 030HA C YaCTOTOM
MIPUIIOKEHHOTO HaIPsKEHUs?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "Xopoo" BBICTABIIAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE AJIS PELICHUS 3a1a4

Ouyenxa: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/l1aHU€E TPEUMYIECTBEHHO BBITIOJIHEHO

Oyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBIIIOJIHEHO

KM-2. Kourpoabnas padora Nel

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 28

IIpoueaypa npoBeaeHusi KOHTPOJIBHOI0 MepoNpuATHs: BapuaHT 3a1aHus BeIIaeTCA CTYIEHTaM
B ayautopuu, 1160 BeicklIaercs nouroi OCIII. 3a yac oOywarommuecs: JOKHBI B MHCBMEHHOM
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BUAC IIOATOTOBUTH CcBOE peICHUC U CAAThb €TO0 Ha NPOBCPKY NPCIOAaBATCIIIO (B JUCTAHIIMOHHOM
dbopmare: BrIcIaTh (HOTO-OTUET WIIM OTCKaHUpOBaHHOE pemieHue modyror OCIII).

KpaTlcoe CodcpiKaHUuE 3alaHUA:

3a,I[aHI/I5[ HCpBOfI KOHTpOJ'II:HOfI pa6OTBI 00XBaTHIBAIOT cleayromme pa3acibl JUCHUIIIAHBIL

HwnNPRE

1. dnekTpodU3MYecKme NPoLEecchbl B rasax.

2. 3apAagKa u gBUXKEHME a3P030/IbHbIX YAaCTUL, B 91EKTPUYECKOM MNOe.
3. Mpoueccol ocaxKaeHna aapo301bHbIX YACTUL, B 9/IEKTPUYECKOM MoNe.
4. MNpoueccbl Ha 0CaaAUTEIbHOM 3N1EKTPOAE.

3ananue npeAcTaBisieT U3 ceOs TPH 3a/1a4H HAIPaBJICHHBIX Ha orpeeneHue 3(p(HeKTHBHOCTH
OCXKJICHUSI YaCTHUIl U3 JJAMUHAPHOTO U TYpOYJIEHTHOTO MTOTOKA; 3apsAIKHA YaCTHI] Ha
OCaIUTEIILHOM 3JIEKTPO/JIC; CUJI, IEUCTBYIOIINE HA YACTHUIIBI HA OCATUTEIHLHOM 3JIEKTPOJEC; CHIL,
JICUCTBYIOIIME HA TOPOILIKOBBIM CJIOM HA 3JIEKTPOJIC.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: JAEUCTBYIOLIME IMOAXObI B
obnactu IPUMEHEHUS
BBICOKOBOJIBTHBIX
AIIEKTPOTEXHOJIOTHIECKUX
anrnapaToB U YCTaHOBOK, OCHOBHBIE
MCTOJbI pacdy€Ta BLICOKOBOJILTHBIX
JIIEKTPOTEXHOJIOTHYECKUX
IPOLIECCOB U aIIapaToB.

1.B ropuszonTanbHbli MI0CKU KaHai mmpuHoit 0,03 m
BXOJUT JIAMUHAPHBIN a3pO30JIbHBIN MIOTOK CO CKOPOCTHIO
0,9 m/c. Pamuyc yactun 25 MkM. YacTHIIbI TPOBOASIIINE
Y TIPEABAPUTEIIHHO 3apsKEHBI B T10JI€ KOPOHHOTO pa3psjia
¢ HanpsbkeHHOCThIo 3 KB/cMm. [ImoTHOCTH MaTepuana
gactull 2,5 r/cM3. HanpskeHHOCTB 3IIEKTPUYECKOTO
ot B kKaHaje 2 kB/cm. OnpenenuTs, Ha Kakou U3
CTCHOK KaHaJla OyIeT IPOUCXOIUTH OCAXKICHUE U YeEMY
paBHa 3 PEeKTUBHOCTD OcaxaeHus Ha aiuHe 0,2 M 1o
JEHCTBUEM DJICKTPUUYECKOTO TTOJISI M CHIIBI TSHKECTH.

3HaTb:  OCHOBHBIE
Hay4YHO-TEXHUYECKON
uHpOpMaLuu 1o ¢busnke
IPOLIECCOB MOBE/ICHUS
a’pO30JIBHBIX YacTHIl B CHJIBHBIX
AIIEKTPUYECKUX TMOJISIX, 1o
IUIA3MOXUMHUYECKUM  IIpoLieccaM,
o poreccam BO3JEHUCTBUSA
CHJIBHBIX AJIEKTPOMAarHUTHBIX
oJIe  Ha  MaTepuasbl, IO
IIPUHLIAIIAM JENCTBUSA "
KOHCTPYKLIUU  BBICOKOBOJIBTHBIX
IIEKTPOTEXHOJIOTUYECKUX

anmnaparoB M YCTAHOBOK;

HCTOYHHKHU

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

YacTuiel npoBoasimue, paauyca 1,5 MKkM, ocaxaaroTcs B
T10JI€ KOPOHHOTO pa3psia ¢ HANPs)KEHHOCThIO E.
CxkopocTs ra3za B kanaie 0,8 m/c.

Haittu HanpsikeHHOCTS 11018 B KaHase E, mpu kotopoit
MOHO CYUTATh, YTO YACTHUIHI PABHOMEPHO
MepeMEeNINBaoTCs B NOTOKe. OnpenenuTb

3¢ (HEeKTUBHOCTh OCAaXACHUS YacTUIl Ha JAnuHe KaHana 0,5

M, C€CJIM HANIPSKCHHOCTD I0JISI B KaAHAJIC YMCHBIINUTCA HaA
20 %.

YMeTb: OCYHIECTBISATh IOUCK U
aHanu3 Hay4YHO-TEXHUYECKOMN
uH(pOpMAIIUK O CYIIECTBYIOIINX U
HOBBIX HANPABJICHUSIX TPUMEHEHUS
BBICOKOBOJIBTHBIX
ANMEKTPOTEXHOJIOTHIECKUX
MpOLIECCOB M amlmapaTtoB u
BBIOMPATH HE0OXOaNMBIE
KOHCTPYKIIMOHHBIE DJICMCHTEI
BBICOKOBOJIbTHBIX
ANEKTPOTEXHOJIOTHUECKUX
anmaparos;

1.B BepTHKaJIbHOM IUIOCKOM KaHaie MupHHoii 0,25 M
YACTHUIIbI OCAXKIAIOTCS MOJ AEHCTBUEM AJIEKTPHUUECKON
CHJIBI U3 TypOyJI€HTHOTO MOTOKA. YacTuIsl IpoBOASIINE,
paaurycoM 20 MKM, OCaKIAIOTCS B TI0JIE KOPOHHOTO
paspsaa ¢ HanpsbkeHHOCThIo E. CKopocTh rasa B kaHaie
0,95 m/c.

Haiitn Hanps>keHHOCTSD 110JI4 B KaHase E, mpu xotopon
MOXHO CYMTATh, YTO YACTHUIbl OCAKAAKOTCS B PEXKUME
OTCYTCTBHS IIEPEMEILINBAHUS.

Ompenenutsb 3QPEKTUBHOCTD OCAKIACHUS YaCTUIl HA
JuinHe KaHana 0,4 M, eciiu HanpsHKEHHOCTD T0JIS B
KaHaje yBeanuurcs Ha 15 %.
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YMeTh: CaMOCTOSITEILHO
BBITIOJIHATH paC‘-IeTI:I HpOI_ICCCOB,
SIBJISTFOILMX CST OCHOBOM
BBICOKOBOJIBTHBIX
3JICKTPOTEXHOJIOTUH, pacyer
BBICOKOBOJIBTHBIX

ANEKTPOTEXHOIOTUICCKUX
anmapaTroB M YCTAaHOBOK W aHAJH3
3(PEKTUBHOCTH UX TPUMCHEHHUSI.

1.HacTuna (moay3JuTUIICOH ) JISKHUT Ha TOPU30HTATILHOM
ANEKTPOJIE B 110JIE€ KOPOHHOTO pa3psija ¢ IIIOTHOCTHIO
Toka 100 MKA/M2 ¥ HAMPSHKEHHOCTHIO OIS Y AJIEKTPO1a
1 kB/cM. TTapameTpbl yacTuilsl: moryocu a/b=a/c=2;
IJIOTHOCTh MaTepuaia yactuisl 2,5 r/cm3; el = 4.
IIpoBOAMMOCTD YaCTHUIIBIL:

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

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

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

OmnpenenuTtsd AUana3oH 3Ha4eHUi b (pa3MepoB YaCTHIIBI),
IIPU KOTOPBIX YacThlla OyAeT OTPhIBATHCS OT 3JIEKTPOIa
yepes 0,1 c.

YMmeTs: CaMOCTOSITENILHO
pa30upaThCs B METOAMKAX pacuera
BBICOKOBOJIbTHBIX
ANEKTPOTEXHOJIOTHIECKUX
YCTAaHOBOK W TMPUMEHATh UX JUIf
pELICHUS ITOCTaBICHHOM 3a/1a4u;

1.Ha ropu3oHTaIBHOM 3JIEKTPOJIE JIEKAT BA
MOJTY3JUTHIICOUIA ¢ TIonyocsimu a/b=a/c=2ub=11
MKM. [losie KOpoHHOTO pa3psia XapaKTepU3yeTcst
HaNPsHKEHHOCTHIO 3,5 kB/cM 1 ioTHOCTHIO TOKa 2 10-4
A/M2.

[TapameTpsl epBOIl HACTULIBI: OTHOCUTEIIbHAS
JTUAJIEKTPUYECKasi IPOHULIAEMOCTD € = 3; yJIeJIbHOE
coIpoTuBIieHUE MaTtepuaa yactuipl 108 Om M.
[TnoTHOCTH MaTepuana 4acTuisl 2,5 r/cM3.
[TapameTpsl BTOpOW YaCTHIIbI: OTHOCUTEIbHAS
JUAJIEKTPUYECKasi IPOHULIAEMOCTD € = 2; yJIeJIbHOE
cornpotusiieHue marepuaia yactupl 1010 Om m.
[TnotHOCTH MaTepuana yacTuisl 1,5 r/cm3.
Onpenenuts, yepe3 Kakue NpoMEKyTKH BpEMEHU
YaCTHUIbl OTOPBYTCS OT JIEKTPOJA.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku gvinonnenus 3uanus: KoOHTponbHas paboTa CYMTAeTCsl BHITOTHEHHON
Ha OLEHKY «OTJIMYHOY, €CII PELIEHHUS BCEX 3a/1a4 BBIIOJHEHBI 0€3 OIIMOOK U MPeICTaBICHbI
apryMEeHTHPOBAHHbIE BBIBOJBI 11O MTOJYYEHHBIM PACUETHBIM PE3yJIbTaTaM

Ouyenka: 4

Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku vinonnenus snanus: KontpoabHas paboTa cCUMTaeTCs BHIIOITHEHHOH
Ha OIIEHKY «XOpOIIOy», €CIIM PEUIeHUs ABYX U3 TPeX 3aJ]lau BHIIOJIHEHBI 0€3 OIUO0K U
NpeJICTaBJICHbI ApTYMEHTUPOBAHHBIE BHIBOJIBI IO TIOJYYEHHBIM PACYETHBIM pPe3yiIbTaTaMm, a Ipu
peleHNH TpeThel 3a/1aun JOMyIIeHbl HETOYHOCTH B pacdyeTax U HeNPUHLIUITHAIbHbIE OIIMOKN

Oyenka: 3

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku vinonnenus snanus: KoHTpoabHas paboTa CYMTASTCs BHITIOTHEHHOM
Ha OICHKY «Y JIOBJICTBOPUTEIILHOY, €CJIM PEUICHHUS JBYX U3 TPEX 3a/1a4 BBITIOJHEHBI B IIEJIOM 0e3
MPUHITUITHATBHBIX OMTHOOK, HO BBIBOJIBI IO MOJYYCHHBIM PACUCTHBIM Pe3yJIbTaTaM ciiabo
apryMEHTHPOBAHBI, @ TPEThS 33/]aua HE PEIICHA WX TIPU €€ PELICHUHU JOMYIICHbI IPyObIe OMUOKH

Oyenka: 2

Onucanue xapakmepucmuxku 6blnoJHeHUs 3HaAHUA. KOHTPOJIbHAA pa60Ta CUMTAETCs BBHIIOJIHEHHOMN
Ha OLICHKY «Hey,)IOBJ'IeTBOpI/ITeJ'ILHO», €CJIM HE PCIICHEBI ABC UJINM TPHU 3aJa4u
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KM-3. JlabopaTopHasi padora Ne2

®opmbl peaausanun: [Iposepka 3aganus

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec xouTposabHoro meponpusitusi B bPC: 14

IIpouenypa npoBeneHnsi KOHTPOJILHOro Meponpusitus: [Ipoepka oTuera, yctHas Oecena

KpaTlcoe CodcpiKaHuE 3alaHUA:

JlaboparopHas paboTa HallpaBjieHa Ha U3y4YEHUE MPUHLUIIA PaOOThI JEKTPOCTATHUECKOTO
cenaparopa, pa3JIeisoLIero MaTeprabl 110 NPOBOJANMOCTH, SKCIIEPUMEHTAILHOE U3YUEHHE
mpolecca 3JeKTpocenapaliuy Ha MpuMepe KOHCTPYKIMK HAKJIOHHOTO TIACTHHYATOTO

SJICKTPOCTATUYCCKOI'0 CCIiapaTopa.

B xoze BbinosiHeHust paboTbl HEOOXOAUMO:

1. O3HaKOMHUTBCS C KOHCTPYKITHEH TabOpPaTOpPHOTO cenaparopa.

2. IlpoBectu n3MepeHus rpaBUTALIMOHHBIX BEEPOB PyTUIIA U LIUPKOHA.

3. IIpoBecTu n3MepeHus BEEpOB pyTUJIa U IUPKOHA NPU HAJIMYMK HAIIPSHKEHUS Ha DJIEKTPOJIax
JUIS TEOMETPUUYECKUX [TapaMEeTPOB CenapaTopa, 3aJaHHbIX PENOAaBaATEIIEM.

4. o pe3ynbpTaTamMm U3MEpPEHHA 1. 2. U 3 TOCTPOUTH rpaduku BeepoB. CpaBHUTH M OOBSCHUTH

IMMOJIYYCHHBIC PE3YJIbTAThI.

5. IIpoBecTu paszeneHre cMecu MUHEPAJIOB B PEXXUME II. 3
6. IlocTpouts Beep 1o AaHHBIM 1. 5. Onucarh Beepa U OOBSICHUTD PE3YJIbTaThl.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: JAEUCTBYIOLIME IMOIXObI B
obnactu IPUMEHEHUS
BBICOKOBOJIBTHBIX
AIIEKTPOTEXHOJIOTHIECKUX
anrnapaToB U YCTaHOBOK, OCHOBHBIE
MCTOJbI pacdy€Ta BHICOKOBOJBLTHBIX
AIIEKTPOTEXHOJIOTHUECKUX
IPOLIECCOB U aNIapaToB.

1.91o Takoe aneKTpuyecKas cernapanus MUHEPaIoB?
2.Kakue cuitbl ICTBYIOT HA YAaCTULIBI HA TIOBEPXHOCTH
2JIEKTpOAA B cenaparope?

3HaTb:  OCHOBHBIE  HCTOYHUKHU
Hay4YHO-TEXHUYECKON

uHpOpMaLun 1o ¢busnke
IPOLIECCOB TIOBEICHHSI
a’pO30JIbHBIX YaCTHUI] B CHJIBbHBIX
AIIEKTPHUYECKIX TOJISIX, o

IJIA3MOXUMUYECKUM  TIpolieccam,
o poreccam BO3JECHCTBUSA

CHJIBHBIX AJIEKTPOMAarHUTHBIX
oJIek  Ha  MaTepualbl, IO
IPUHLIAIIAM JeNCTBUSA "

KOHCTPYKIIMHN BBICOKOBOJIBTHBIX
SJICKTPOTCXHOJIOTHYCCKUX
armaparTroB U YCTAHOBOK;

1.KaxoBbl hu3nueckre TpUHIHUIIBI SJIEKTPUUECKOM
cenaparuu?

2.YT0 Takoe cenapauus 1o 3eKTPONPOBOAHOCTH?
3.KaxoBa poJib KOPOHHOTO pa3psia B dJIEKTPUUECKOI
cenaparuu

YMeTb: OCYHIECTBIATh IIOUCK U
aHanu3 Hay4YHO-TEXHUYECKOMN
UHPOPMALIUU O CYIIECTBYIOIUX U
HOBBIX HAIPABJICHUSIX IPUMEHEHUS
BBICOKOBOJIbTHBIX
ANEKTPOTEXHOIOTHYECKUX
IIPOLIECCOB M aIlapaTtoB U

1.IlosicHuTe Ha3HAYEHUE OCHOBHBIX 3JIEMEHTOB
cemnaparopa.

2.Kakue KOHCTPYKTHBHBIE MTApaMETPhI CEMapaTopa U Kak
BJIMSIIOT HA pa3JIeJICHUEe MUHEPAJIOB?
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BBIOMPATH HEo0XOaUMBIE

KOHCTPYKIIMOHHBIC JJICMCHTBI

BBICOKOBOJIbTHBIX

AEKTPOTEXHOJIOTMYECKUX

arnmaparos;

YMers: CaMOCTOSTEIIEHO 1.Kakue xapakTepuCTUKH YacTUIL U KaK BIIUSAIOT Ha
BBIIIOJIHATh PacyeTbl MPOLECCOB, paszeneHue MUHEpaioB?

SIBJIFOLLINX CS OCHOBOM 2.Kak BIMSIOT pEXXUMBI cerapaTopa Ha pa3/ieieHue
BBICOKOBOJIbTHBIX MHHEpaIOB?

AJIEKTPOTEXHOJIOT A, pacyer

BBICOKOBOJIbTHBIX

AIIEKTPOTEXHOJIOTUIECKUX
anmapaToB ¥ YCTaHOBOK W aHAIIU3
2 (HEKTUBHOCTH VX IPUMEHEHHUSI.

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

1.ITosicaute npuHIMn paboThl cenapaTopa Mo
MIPOBOIMMOCTH.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a/1a4

Oyenka: 3

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

Oyenka: 2

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

KM-4. JIaboparopnas padora Ne3

®opmbl peaausanun: [IpoBepka 3aganus

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitusi B bPC: 14

IIpoueaypa npoBeeHns KOHTPOJIBLHOro Meponpusitus: [IpoBepka oTuera, yctHas Oecena

KpaTlcoe CoA€cpKaHME 3alaHUA:

JlaGopatopHasi paboTa HalpaBieHa Ha U3yYEeHUE MPUHIIUIIA PaOOThI AIEKTPOPHIBTPA,
HKCIEPUMEHTAIBHOE ONPEIEICHNE CTEIIEHN OUYUCTKU BO3/lyXa OT YaCTHUL[ a3PO30JIs,
03HaKOMJICHHE C KOHCTPYKILIHEH MajaorabapuTHOrO 3JEeKTPOPUIBTPA. .

B xope BeinonHeHus paboThl JOKHO ObITh MPOU3BEACHO HCCIEA0BAHNE 3aBUCUMOCTH CTETIEHU
OUHCTKH OT XapaKTEpPHBIX MapaMeETPOB:
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1. O3HaKOMUTHCS C PACTIOIOKEHUEM PJIEMEHTOB YCTAHOBKHU Ha CTEHJIE.

2. O3HAKOMUTBCSA C TIpaBUJIAMU TEXHUKH O€30MaCHOCTH.

3. IIpoBectu u3MepeHus ocakAeHHOU MbUTK Auist HanpspkeHust U = 8, 10 u 12 kB ans rmagkoro
3JIeKTpoIa. B3BemmBanue Mpou3BOIUTh ¢ TOYHOCTHIO JI0 YETBEPTOTO 3HAKA, B TPaMMaXx.

4. Tlo pe3ynbTaTaM H3MEPEHUH 1. 3 TOCTPOUTH 3aBUCUMOCTH I(DPEKTUBHOCTH OCAKICHHUS
JIUKOIIOAMS M CPAaBHUTH C PACYCTHBIMH JTaHHBIMU. OOBSICHUTD TTOJIYYCHHBIC JTAHHBIE.

5. Onucarp xapakTep OCaXIACHUS YaCTHI] JJIsi IPOMEKYTKOB C IJIAJIKUM U UTOJIbYaThIM
poBo1IoM. OOBSICHUTH TIOJTYYCHHBIA PE3YIIbTAT.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: JOEHUCTBYIOLIUE MOAXOIbI B
oOnactu PUMEHCHHS
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTUICCKUX
anmnaparoB U yCTAHOBOK, OCHOBHBIC
METO/IbI pacyeTa BBICOKOBOJIbTHBIX
IIEKTPOTEXHOJIOTUICCKUX
IPOIIECCOB M alIapaToB.

1.Kakue ObIBaOT BUIBI AIEKTPOPHILTPOB?
2.Kak onpenienuTh CTeeHb OYNCTKY T'a3a B
aNeKTpomIbTpax?

3HaTh:  OCHOBHBIE  HMCTOYHHKH
HAYYHO-TEXHHUYECKOU
uH(popMauu 1o ¢busnke
IIPOLIECCOB [TOBEICHUS
a’PO30JIBHBIX YACTHI[ B CHIIBHBIX
IIEKTPUYCCKUX IIOJISX, 110
TUTA3MOXUMHUYECKUM  TIpoIieccam,
1o mporeccam BO3EHCTBHS
CHUJIBHBIX AIEKTPOMATHUTHBIX
mojied  Ha  MarepHalbl, IO
MIPUHITATIAM JIEUCTBUS u
KOHCTPYKIIMM  BBICOKOBOJIbTHBIX
IIEKTPOTEXHOJIOTUICCKUX
anmnaparoB M YCTAHOBOK;

1.BI/IIII)I 3apsAAKH a3PO30JIbHBIX YaCTUIL B
aNeKTpopuIbTpax?

2.KakoBbl OCHOBHbBIE KOHCTPYKTUBHBIE 3JIEMEHTHI B
aneKTpopuIbTpax?

3.Yrto Takoe akTUBHAs 30HA IEKTPOPHIBTpa?

YMeTh: OCYHIECTBISATh IOUCK H
aHau3 Hay4YHO-TEXHUYECKOMN
uH(pOpMallUU O CYIIECTBYIOUINX U
HOBBIX HAIpPABJICHUSIX TPUMEHEHUS
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTHYECKUX
IpOLEccCOB M ammaparoB u

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

BBIOMPATh HEoOX0IuMbIe

KOHCTPYKLIMOHHbBIE AJIEMEHTBI

BBICOKOBOJIBTHBIX

ANEKTPOTEXHOIOTUYECKUX

annaparos;

YMers: CaMOCTOSTEIILHO 1.Kak creneHb OYMCTKH 3aBUCUT OT MPUIIOKEHHOTO
BBIMIOJIHATh PAacueThl IPOLECCOB, HaNpsOHKEHUs, CKOPOCTH MOTOKA, JUTMHBI AIEKTPOYUIbTpa
SBIISIOIIUXCS OCHOBO Y [TapaMeTpoOB 4acTuIl?

BBICOKOBOJIBTHBIX 2.ITocTpouTh 3aBUCUMOCTD CTENIEHU OYMCTKH rasa B
ANEKTPOTEXHOJIOTHA, pacyer ANEKTPOPUIBTPE OT BETUUYUHBI YIETBHOTO
BBICOKOBOJIBTHBIX COINIPOTHBIIEHUS 30JIbI?

SJICKTPOTEXHOJIOTMYCCKUX
afrnapaToB U yCTAHOBOK W aHAJIM3
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(D PEKTUBHOCTH UX TPUMECHEHUSI.

YmeTs: CaMOCTOSTEIIBHO 1.Kakue yacTulbl yaaBIuBalOTCs B IEPBYIO OUEPEb:
pa3duparhcs B METOJUKAX pacuera KpYIHBIE WJIA MEJIKHE?

BBICOKOBOJIBTHBIX 2.UeM IBYX30HHBIHN 3JEKTPOGUIBTP OTPUIIAETCS OT
3JIEKTPOTEXHOJIOTMYECKUX OJIHO30HHOT0?

YCTAaHOBOK W IMPUMCHATb HUX IJIA
pPEIICHUA IMOCTaBJICHHOU 3aJa4u,

Onucanue MKAJbI OICHUBaAHUSA:

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

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CITIM 3a/IaHUE BBITIOJTHEHO HEBEPHO HJIU NMPEHMYILECTBEHHO HE BBIITOJIHEHO

KM-5. KontpoJsabHas pabora Ne2

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 30

IIpouenypa npoBeeHusi KOHTPOJIBLHOIO MepoONpUATHS: BapuaHT 3aaHusl BbIAE€TCS CTYAEHTaM
B ayautopuu, 1160 BeicklIaercs nouro OCIII. 3a yac obywarommuecs: JOKHBI B MHCbMEHHOM
BUJIE MTOJTOTOBUTH CBOE pEIlIEHUE U CIIaTh €ro Ha MPOBEPKY MPENojaBaTesto (B AUCTAaHIMOHHOM
¢dopmare: BeIciaTh (GOTO-OTUET UM OTCKaHWPOBaHHOE perieHue nouroi OCIII).

KpaTlcoe CoA€cpiKaHMuE 3alaHUA:

3aI[aHI/I$I BTOpOfI KOHTpOJ'IBHOfI pa60TBI 00XBaTLIBAIOT CJICAYIOIIUC pa3acCiibl TUCHHUIUINHBI:
1. KonnektusHble npoueccbl B a3p030/1bHbIX CUCTEMAX.

2. 3!'IEI-(TpOTeXHO/'IOFMM, OCHOBaAHHbIE Ha NPUMEHEHUN CU/TbHBIX 3NEKTPUYECKUX nonen.

3. BbICOKOBO/IbTHbIE N/1a3MOXUMMUYECKME TEXHOIOTUN.

4, npOLI,ECCbI CTaTUYEeCcKoM INNEKTPUN3aUNN U MeTOo bl 60pb6b| C NpoABNEHNAMMU CTAaTUYECKOTIO
I1EKTPNYecCTBa.

A wnNPR

3agaHue npeAcTaBisieT U3 ce0s TPY 3a/1a4M HAIPaBJIEHHBIX HA AJIEKTPOCTATUYECKOE pacCesHUe
a3p030J1s1, 3P (PEKTUBHOCTH OUUCTKU Ta30B B AJEKTPOPHUIBTPAX, HIEKTpUUYECKas cenaparys
YaCTHUL, TOPOIIKOBBIE PACIIBUIMTENN C BHEIIHEN U BHYTPEHHEHN 3apsAaKOH.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: NEHCTBYIOIIME IOAXOMABI B 1.B kpyriyto TpyOy co ckopocthio 0,55 M/c BXOIUT
obmnactu IPUMEHEHHUS a’p030JIbHBIN MOTOK, COAEpPIKAIIUN YaCTULBI PaJNYyCOM
BBICOKOBOJIbTHBIX 25 MM u 3apsaoM 2,3 10-14 Kui. ITnotHOCTE MaTepuana
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OJICKTPOTEXHOJIOTHUYCCKUX
arrapaToB U YCTAHOBOK, OCHOBHBIC
MCTOJBbI pacdy€Ta BHICOKOBOJIBTHBIX
SJICKTPOTCXHOJIOTMYCCKUX
IIPpONLECCOB U aIlraparToB.

gactull 3 r/cM3.

Onpenenutpb, HAa KaKOH IMHE TPYOBI KOHIIEHTPALIUS
a’pO30JIbHBIX YACTHUIl B PE3yJIbTaTe
NEKTPOCTATUYECKOTO pacCesiHUS yMEHbIIUTCS Ha 75 %,
€CJIM MaccoBasi BXO/IHAsi KOHLIEHTpauus coctasiser 20
r/m3.

Haiitu Bpemst o6pa3oBanus 00OpaTHON KOPOHBI U CHITY,
JICHCTBYIOLIYIO Ha CJIOW.

3HaTh:  OCHOBHBIE
Hay4YHO-TEXHUYECKOMN
nHpopmanuu o ¢busuke
IIPOLIECCOB MOBE/ICHUS
a’pO30JIbHBIX YaCTHI[ B CHIIBHBIX
IIEKTPUYECKUX OJISIX, 1o
IUTA3MOXUMHUYECKUM  TIpolieccam,
o poreccam BO3JECHUCTBUS
CUJIbHBIX AIIEKTPOMATrHUTHBIX
IoJIe  Ha  MaTepuaybl, IO
MPUHIIAIIAM JencTBUs u
KOHCTPYKLIUH  BBICOKOBOJIBTHBIX
3IEKTPOTEXHOIOTMUECKUX

anmnaparoB M YCTAHOBOK;

HCTOYHHMKHU

1./laHbl BOJIbT-aMIepHbIE XapaKTEPUCTUKH, CHSTHIC B
CUCTEME JJICKTPOIOB «KOAKCHAIIBHBIE IIMIUHAPHD) CO
CJIOEM Ha OCaIUTEIHLHOM 3JIeKTpoe U 6e3 Hero. Pagnyc
oompmrero muuHapa 0,15 m. Tonmmuaa cinos 1,8 mm.
[TocTpouTh 3aBUCUMOCTD YJEIBHOIO COMPOTUBIICHUS OT
IJIOTHOCTH TOKA.

Onpenenuts cuily, IEHCTBYIOIIYIO HA CIIOH, IPH
nuHeHoM Toke 0,25 MA/M, mtosarasi, 4To
HaMPsKEHHOCTD I0JISL Y IIOBEPXHOCTH ¢J10s paBHa 1,9
kB/cM, a OTHOCUTEIIBHAS TUAIIEKTPUICCKAS
MIPOHHUIIAEMOCTD CJI0A € = 2.

VYMeTh: OCYIIECTBIATH IOUCK U
aHanu3 Hay4YHO-TEXHUYECKON
UH(POPMALIUU O CYIIECTBYIOIUX U
HOBBIX HAIPABJICHUAX IPUMEHEHUS
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOIOTMYECKUX
IPOLIECCOB M allapartoB U

1.YeThlpexnoapHbIN IIACTUHYATHIN 2TEKTPOPUIBTP
XapaKTEepU3yeTCs MapaMeTPaMH: PacCTOSTHUE MEXKITY
KOPOHHUPYIOIUMU U OCAAUTEIbHBIMU AnekTpoaamu 0,13
M; JTMHA OJTHOTO T0JIs 3eKTpoduiabTpa 3,0 M;
HaMPSKEHHOCTD OIS Y OCAAUTENbHBIX 3JIEKTPOJIOB 2,75
kB/cM; ckopocTh oTOKa rasa B anekTpoduibtpe 1,2 m/c;
ko3¢ (HULIMEHT HEPaBHOMEPHOCTH M0 ckopocteit 1,1;

BbIOMpATH HE0OXO0UMbIE ko3¢ dunreHT BTopu4HOro ynoca 0,8; oTHocuTeNnbHAs
KOHCTPYKLIMOHHBIE JJIEMEHTBI 707151 akTUBHOM 30HBI 0,94; OTHOIIEHNE KOHLIEHTPALUH
BBICOKOBOJIBTHBIX MIBUIM Yy OCAJIUTENBHOTO AJIEKTPOJIa K CpeIHel
IIEKTPOTEXHOJOTUYECKUX KOHLIEHTpaluu 1o cedeHuro 1,05; yactuiel
armnaparos; JIMAJIEKTpUYECKHE, € = 5,5.
HaiiTi, yuuteiBas BKJ1aJ HEaKTUBHBIX 30H,
(pakMOHHYIO CTETIEHb OYUCTKH ra3a IpHy CIIeIyIOIINX
pa3Mepax 4acTull: & = 5 MKM.
CymMmapHas 1iomaib 0cauTeNbHbIX 3JIEKTPOJIOB B
oJHOM Toj1e ekTpoduiabTpa 800 M2. Tok KOPOHHOTO
paspsna coctasisieT 160 MA.
YMeTs: CaMOCTOSITEIILHO 1.TBepable a3p030JbHBIE YAaCTULIBI IBYX COPTOB
BBIMOJHATh pacueThl IMPOIIECCOB, pa3aeNaroTCs MO 3JIEKTPOIIPOBOJHOCTH B KOPOHHOM
ABIIIOIUXCS OCHOBOM cernaparope.
BBICOKOBOJIBTHBIX Pa3nensiemble 4acTUIIBI UMEIOT CIIEYIOIINE MTapaMeTPhI:
ANEKTPOTEXHOJIOTHH, pacyer g(1)vl =510-6 1/(Om m); e(1)1 = 80; mmotHOCTH 2,5
BBICOKOBOJIBTHBIX r/cMm3; panuyc 50 MKM.

AIIEKTPOTEXHOIOTUYECKUX
anmapaTtoB M YCTAaHOBOK M aHAJIH3
3¢ (HEeKTUBHOCTH MX IPUMEHEHHUSI.

g(2)vl =10-12 1/(Om m); e(2)1 = 3; mnotHOCTH 2,5
r/cM3; 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 HAa TTIOBEpXHOCTH OapabaHa paBHa
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3 kB/cm.

Tpebyercs, ¢ yueToM CHII 3epKaIbHOTO OTOOPaXKEHHS:
1) BBIOpaTh HEOOXOAMMYIO ISl pa3AeieHHs TUIOTHOCTD
TOKa KOPOHHOT'O pa3psia;

2) omnpeAenuTh CKOPOCTh BpalieHus 6apadbaHa N, mpu
KOTOPOH YTOJI @ OTPhIBa YaCTUIIBI C OOJIBIIEeH
MIPOBOJIMMOCTBIO OT TIOBEPXHOCTH OapabaHa COCTaBUT
300;

3) IpoBEPUTH BO3ZMOKHOCThH OTPBIBA HEMTPOBOISIIICH
yacTtuubl npu a = 1500, nosarast, 4T0 30Ha KOPOHHOI'O
paspsizia pacpocTpaHeHa BILIOTH JI0 3TOTO yIJia.

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
3JIEKTPOTEXHOJIOTUYECKUX BO3HUKHOBEHUSI MHTEHCUBHON 00paTHOI KOPOHBI —
YCTAaHOBOK U TNPUMEHATh HUX JUId panoHanbHOe Bpems HanbuieHus )? Kakas TonmuHa
peleHMs TOCTAaBICHHON 3a/1auu; MOKPBITHS TOTy4aeTCs Ha U3AeIuu?

VY caoBus HanbLICHUS

Pacxon moporiikoBoro marepuraia yepes pacibUIMTEb
coctasisieT 3,1 10-3 kr/c; quametp ¢akena pacublUICHHUS
0,21 m; koabdumueHT ocaxaeHus 85 % s
pacHbUIATENIEH C BHEIIHEHN 3aps KON, IIJIOTHOCTh
YIaKOBKHM NOPOIIKOBOTO ciost 0,63; ynenpHbI 3apsy
gactuil noporka 1,0 MKit/kr; cpenHsis mIoTHOCTh TOKa
KOPOHHOTO pa3psiia Ha MOBEPXHOCTH u3aenus 150
MKA/M2. HanbiisieTcst STTOKCUIHBIA MaTepra ¢
I0THOCTEIO 1300 KI/M3 ¥ OTHOCHTEILHOM
JUDJICKTPUYECKON MPOHUTIAEMOCTBIO 4.

Onucanune MKAaJbI OIICHUBAHUSA:

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vinonnenus snanus: KontponabHas paboTa cCUMTaeTCs BHIIOITHEHHOM
Ha OIeHKY «OTJINYHO», €CITU peIIeHHs BCEX 3a/1a4 BHIMOIHEHBI 0€3 OINOO0K U MpeACTaBIECHbI
apryMEHTHPOBAaHHBIC BBIBOBI 110 TIOJTYY€HHBIM PACUETHBIM pe3ysibTaTaM

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evinoineHus sHanus: KoHTponbHas paboTa cuuTaeTcs BHITOTHEHHON
Ha OIICHKY «XOPOIII0», €CIU PEIICHUS IBYX M3 TPEX 3a/1au BHITIOJHEHBI 0€3 OIHU00K 1
MPEACTABICHBI APT'YMEHTHPOBAHHBIE BBIBOJIBI 110 MOJIYYEHHBIM PACUETHBIM pe3yJIbTaTaM, a Mpu
pelIeHuu TPEThel 3a1aun JOMYIEHbl HETOYHOCTH B pacueTax ¥ HEMPUHIIMITHAIBHBIC OTIIHOKHI

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus sHanus: KoHTposbHas paboTa cCYUTaeTCs BHITOTHEHHON
Ha OIEHKY «Y JOBJIETBOPUTEIHHOY, €CIIH PEIICHUS JBYX M3 TPEX 3ajad BHITOJTHCHBI B IeJIOM 0e3
MPUHIMITUATBHBIX OITHOOK, HO BEIBOJIBI 110 TIOMYYEHHBIM PACUETHBIM Pe3yJbTaTaM ciabo
apryMEHTHPOBAHBI, a TPEThS 3aj1a4a HE PEIICHA WIH MIPH €€ PEIICHUH JIOMYIICHBI TPyObIe ONIHOKH

Oyenka: 2
Onucanue xapakmepucmuxu 8bINOJIHeHUS 3HAHUsL: KOHTPOJIbHAS paboTa CYUTACTCS BBHITIOJTHEHHON
Ha olleHKY «HeynoBIeTBOPUTENBHOY, €CIIM HE PEIICHBI ABE WU TPH 3a7a4n
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Buapl 31€KTPOTEXHOJIOTHI C UCTIOIB30BAHUEM CHIIBHBIX DJIEKTPUUECKHUX MOJIEH U
UMITYJIbCHBIX TOKOB. OCHOBHBIE OCOOCHHOCTH U XapaKTEPUCTUKH, 00JIACTH UCIIOIb30BAHMS.

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 mu1ockuii rOpU30HTANIBHBIN KaHAJ BXOJUT JJaMUHAPHBIN a3p030JbHbINA OTOK. 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 paspsijia C 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
HPUIIOKEHHOM K BepXHell cTeHke kaHana Hanpsbkenun U = - 2,2 kB.

IIpoueaypa nposenenust

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

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

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

Bonpocel, 3aganus
1.1. HaganbHbIe U pa3psiAHbIC HANIPSDKEHUS IIPU Pa3HBIX NOJIPHOCTAX HanpsokeHus. [lonarue
KOPOHHOTI0 pa3psna. BonpTamnepHas XxapakTepuCTHKa KOPOHHOIO pa3psia.

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

3. B BepTUKanbHOM IUI0CKOM KaHase mupuHoil H = 0,15 M gacTuus! ocaxnarorces us3
TypOyJIEHTHOTO MOTOKA. YacCTHIIbI AUDIEKTPUUECKHE C OTHOCUTEIbHON JUAIEKTPUUECKOMN
IIPOHUIIAEMOCTBIO € = 3, pazuyca a = 9 MKM, OCakJ1at0TCs B I10JIE€ KOPOHHOTO pas3psiia ¢
HanpspkeHHOcThi0 E. Ckopocts raza u = 1,1 m/c. OnpenenuTs HanpskeHHOCTh 1o E, mpu
KOTOPOI MO’KHO HE YUMTHIBaTh TypOyJIeHTHOTO nepeMerinBanus. Onpenenuts 3pPpeKTuBHOCTD
OCaXEHUS YacTHIl Ha JuyinHe KaHana L = 0,25 M, ecniu HanpsiKEHHOCTH MOJIst Bo3pacTeT Ha 40
%.

2.1. XapakTepuCTHKA a3pPO30JIbHBIX CUCTEM: IIOHATHE a3pO30JI€i, BUABI 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. YacTu1isl ABYX COPTOB pa3AeiisitoTCs M0 3JIEKTPOIPOBOAHOCTH 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 4acTHUIIBI C OOJIBIIECH TPOBOAUMOCTHIO.

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

3.1. Cubl, eficTByIOIIKE HA YaCTUILY HA MMOBEPXHOCTH AIeKTpoAa. CHIlbl are3un 4acTHIl K
JIEKTPOAY.

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

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

4.1. IloBeeHUE YACTHUIIBI HA DIIEKTPOJIE B DNIEKTPUIECKOM ToJie. 3apsii, mpruoOpeTaeMbIi
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. [TpuHnunuansHas cxema 3aekTpodunpTpa. KoHCTpyKIUS 371€KTPOPHIBTPOB.
OcCHOBHBIE 3JIEMEHTHI ATEeKTpohuIbTpa. TpeOoBaHUS K KOPOHUPYIOIIUM U OCATUTEIbHBIM
AIIEKTPOJIaM.

3. Kakast nomxHa ObITh CKOPOCTh KOHBEHEpPA, 4YTOObI PY HAIIBIJICHUH PACIIBLIUTENEM C
BHEIITHEH 3apsIKoi Ha U3/IEIHH MOTy4aIoch KaueCTBEHHOE MOKphIThe (tHambut < tpar)? Kakas
TOJILIMHA TTOKPBITUS OTYYaeTCsl Ha U3JIEIUH?

YcnoBus HalbUIEHUS: PACcXo/l TOPOIIKOBOTO MaTepHualia yepe3 pacnpumurenas Q = 3,5x10-3
Kr/c; muametp dakena pacrnbuieHus dp = 0,22 m; koaddunuent ocakaenus h = 80 % mis
pacmbUIHTENEl ¢ BHEUTHEHN 3apsiIKO; TIIOTHOCTh YITaKOBKU MOpOoIKoBoro 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
OTHOCHUTEIJIBHOM JUDJIEKTPUYECKON MPOHUIAEMOCTBIO € = 4.

5.1. OBparHast KOpOHa C MOPOIIKOBOTO CJI0s. Bpemst BO3HUKHOBEHHSI 00paTHONW KOPOHBI.
BnusiHue ciost Ha 3IEeKTpo/ie Ha BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY KOPOHHOTO pa3psiaa. Cuina,
JIEMCTBYIOIAsl HAa TOPOUIKOBBIN CJIOW Ha 3JIEKTPOJIE B M10JIE KOPOHHOTO pa3psijia.

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

Hatitu Bpems 00pa3oBaHust 00paTHON KOPOHBI M CHITY, ICUCTBYIONIYIO HA CIIOM.

6.1. JlamuHapHBIN ¥ TypOyYJIEHTHBIN PEXXUM JBIKCHHS. XapaKTEPUCTHKA TypOYIEHTHOTO
pexxuma Teuenus. Koapdunuent typoynentHoi nuddy3uu. OcaxnaeHrne MOHOIUCTIEPCHBIX
YaCTHI U3 TypOyJIIEHTHOTO TIOTOKA IMOJIE MOCTOSHHBIX BHEMHUX cwil. Cityuau npeoOiaganus
HAIPAaBJIEHHOTO JIBWKEHUS U Mpeo0iaiaHus TypOyJIeHTHOTO epeMelIiBaHUs.

D¢ dekTuBHOCTH OCaXIEHHS U3 TypOYJIEHTHOTO MTOTOKA.

2. Craruueckast JJICKTPU3alHs ¥ €€ MOCIeACTBUs. MeTOIbl U3MEPEHHUSI OCHOBHBIX IIAPAMETPOB,
XapaKTePU3YIOLIMX CTATHYECKYIO 3JIeKTpu3ainio. CTaTHYeCcKoe MIIEKTPUIECTBO MPH MEpeKadKe
HeTH 110 TPYOOIIPOBOAAM.

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

Onpenenuthb, HAa KaKOH ATMHE TPYObl KOHIIEHTPALIMS a9PO30JIbHBIX YaCTHIl B Pe3yJIbTaTe
AJEKTPOCTATUUECKOTO paccesiHusi yMeHbIutTcst Ha 50 %, eciii BXoAgHasi KOHIEHTpaIus
cocrasigeT 20 = 20 r/m3.

MartepuaJbl 1Jis1 IPOBEPKU OCTATOYHBIX 3HAHUM
1.K xakomy BUy BHICOKOBOJIBTHBIX 3JIEKTPOTEXHOJIOTHIM OTHOCUTCS dIIEKTpocenapanus?
OTBETHI:

1. 1-TexHonorMm Ha oCHOBE MPUMEHEHUA CU/bHbIX 3/IEKTPUUYECKMX NOJIEN
2. 2 -Tnasmoxmmuyeckme TeXHONornm
3. 3 - OneKTpoMMNy/ibCHble TEXHON0IUN

Bepusiii otBert: 1
2.0T 4yero 3aBUCHUT CTENEHb OYMCTKH Ta3a B AIEKTpoPmibTpe?
OTBeTsI:
1 - npoBOAMMOCTH YaCTHII
2 - aTMOC(EpPHBIX YCIOBUH
3 - pa3Mepa 4acTHIl
4 - uBera yacTHI|
Bepnsiii otBer: 1,3
3.B Kakux BBICOKOBOJIBTHBIX JJIEKTPOTEXHOJOTHUSIX HE UCTIOIB3YeTCsI KOPOHHBIN paspsi?
OTBeTHI:
1 - snexTpocenaparus
2 - 3JICKTPOMAarHUTHAS ITaMITOBKA
3 - 2IEKTPOPHUIBTPHI
4 - HeWTpanu3aIysa CTaTHICCKOro AICKTPUISCTBA
BepHsiii otBeT: 2
4.Kakoil BuJ HEUTPaanu3aTopoB CTATHYECKOTO JIEKTPUUECTBA IPUMEHSETCS IPH TPOU3BOJICTBE
KMHO-(POoTOrpaduuecKiX TUICHOK U TIaCTUH?
OTBeTHI:
1 - maccuBHBII
2 - paaOaKTHBHBIN
3 - BBICOKOBOJIBTHBIN aKTHBHBIN
4 - a3pOIMHAMUYECKHI
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BepHplii oTBeT: 4
2. Komnerenuust/Mugukarop: NJI-5nx-1 AHanusupyer pe3ynbTaThl pacieTOB U UCCIICIOBAaHUN

Bomnpocel, 3axaHus

1.1. ITnazmoxumuveckre TeXHoJoTuru. OCHOBHI TUIA3MOXHUMHYECKUX MPEe0Opa3oBaHUM:
XMMUYECKH aKTUBHBIE YaCTUIIbI, CKOPOCTh XUMUYECKON PEaKIMU, KOHCTAHTa CKOPOCTH
peakiuu, SHeprus akTuBanui. OCOOEHHOCTH TIa3MOXHUMHYECKUX PEaKITHi.

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

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

Haiitu Bpemst o0pa3oBaHusi 0OpaTHON KOPOHBI U CUITY, JEHCTBYIOIIYIO Ha CIIOM.

2.1. JJamunapHbIil ¥ TypOYJIEHTHBIN pEeXUM JIBUKEHUS. XapaKTepUCTUKA TypOyJIEHTHOTO
pexxuma Teuenus. Koapdunuent typOynentHoi auddysuu. OcaxaeHne MOHOJUCTIEPCHBIX
YacTUIl U3 TypOYJEHTHOIO MTOTOKA I10JI€ TOCTOSHHBIX BHEIHUX cuil. Ciydyau npeoOnaiaHus
HaIlpaBJIEHHOTO JABM)KEHUS U IIpeoliagaHus TypOyJIeHTHOTO epeMEeINBaHNUS.

D¢ dekTuBHOCTH OCcaXIEHHS U3 TypOYJIEHTHOTO MTOTOKA.

2. llpunuun nevictBust 6appepHOTo 030HATOpa. BiusiHue 3a30pa, AMAIIEKTpUUECKOro 0aprepa,
YaCcTOTHI MUTAIOIIETO HAIIPSHKEHUSI Ha BHIXOJHbBIE XaPaKTEPUCTUKUA 030HATOPA.

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

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

OnpenenuTtsb quanazoH 3Ha4eHUH b (pa3MepoB YacTHIIbI), IPU KOTOPBIX YyacTUlia OyneT
OTPBIBATHCS OT IEKTPOJA.

3.1. ITopoIIKOBBI CJI0M M €ro0 OCHOBHbIE XapaKTEPUCTHKH. 3apsika U pa3psiika MOPOIIKOBOTO
CJIOSl Ha BJIEKTPOJIE B BJIEKTPHUUECKOM T10JI€ KOPOHHOTO pa3psiza.

2. bapabanHblil TpubO3IeKTpocTaTUYECKUH cenapaTop. CenapaTopsl ¢ KUIISIIUM CIIOEM
(Tpubo3aeKTpocTaTHUECKUE (PIIOUAN3ALMOHHBIE cenapaTtopsl). TprOo3aeKTpocTaTHYecKuit
cernapaTop CBOOOIHOTO Ma/ICHHUS.

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

Yactuiisl poBoOAsIIKE, paanyca a = 2,5 MKM, IPEABAPUTEIBHO 3apsKEHBI B I10JIE KOPOHHOTO
paspsana ¢ HanpsbkeHHocThio E3ap = 2,5 kB/cm. CkopocTs rasza B kanaie u = 1,15 m/c.

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

Onpenenuth 3PHEeKTUBHOCTh OCAXKIACHUS YacTHI] Ha aiuHe KaHama L = 3,0 m, eciin
HaNpsDKEHHOCTH MMoJId B KaHase coctasisieT E = 0,9xE].

4.1. JJaMuHapHbIN U TypOyJEHTHBIA PEKUM JABIKEHUS. XapaKTepUCTHKA TypOyIEHTHOTO
pexxuma teuenusi. Koapoumment typoynentnoit auddysuu. OcaxaeHne MOHOAUCIIEPCHBIX
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qaCTull 13 Typ6y.TIeHTHOI‘O IIOTOKaA IOJIC MTOCTOAHHBIX BHCIITHUX CHUIJI. Cnyqan npeo6na;[aHH;1
HAIpaBJICHHOTO JABWKEHUS U peodiaanns TypOyIeHTHOTO TIepeMEeIINBaHHUS.
O dekTuBHOCTH OCaXIECHHS U3 TypOYJIEHTHOTO MTOTOKA.

2. Cratuueckast JJICKTPU3alHs ¥ € MOCIeICTBUs. MeTo/Ibl M3MEPEHHsI OCHOBHBIX IIApaMETPOB,
XapaKTePU3YIOLIUX CTATHYECKYIO 3JIeKTpu3ainio. CTaTHYeCcKoe YIIEKTPUIECTBO MPH MEepeKadKe
HeTH 110 TPYOOIIPOBOAAM.

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

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

5.1. KomteKTuBHBIE MPOIECCHI B a3PO30JIbHBIX CUCTEMAX. DJIEKTPOCTATUUECKOE PacCcesiHue
MOHOJMCIIEPCHOTO a3p030J1sl. BiiMsHNMe KOHIIEHTPAIIMU YaCTHUI] HA XapaKTEPUCTHKU KOPOHHOTO
paspsna. BnusHue nucriepcHoi (a3bl Ha XapaKTEePUCTUKH KOPOHHOTO pa3psija B Ciiydae
JBUKEHHS YACTHI] BIOJIb CUIIOBBIX JIMHUM U MIPH IBUYKEHUH YACTHIIBI TIOTIEPEK CHIIOBBIX
JTUHUH.

2. Dnexrpookpacka. IIpouecc pacnbuleHUs )KUIKOCTU B 2JIEKTPUYECKOM II0JIE.
OeKTpocTaTHUECKUE, HIEHTPOOESIKHBIE M THEBMAaTUYECKUE PACTIBUTUTEIH.

3. Onpenenuth MPOLEHTHBIA COCTaB CIENYIOIINX cMeceii: a) kepocuH (e = 2,07) u
HUTpOOEeH301 (€ = 36,45); 0) ckunuaap (e = 2,27) u HUTPOOCH30; B) YETHIPEXXJIOPUCTHIH
yriepon (e = 2,24) u MmetuinoBbii crupt (e = 32,6); 1) rekcas (e = 1,89) u areron (e = 21,45),
pu KOTopoM Oynet obecnieueHa 3 GeKTUBHAS TUAIICKTPUICCKAsl ceraparus 9acTUIl
Kpuctaunaeckoro kBapiia (el = 4,5) u unbMenuta (1Byokuch tutana ¢ el = 80).

6.1. [TopomkoBbIii CJIOM M €r0 OCHOBHBIE XapaKTEPUCTUKU. 3apsAaKa U pa3psaKa IOPOLIKOBOTO
CJIOS Ha BJIEKTPO/IE B DJIEKTPUYECKOM I10JI€ KOPOHHOTO pas3psija.

2. Dnextpookpacka. [Iponecc pacbuieHHs )KUAKOCTH B AIEKTPUYECKOM II0JIE.
DNeKTPOCTaTUYECKHE, HEHTPOOEIKHBIE U AJIEKTPOITHEBMOPACIIBUIUTENH.

3. B TpyOuartslii 251eKTpohUIbTp BXOIUT adpO30JbHBIN MOTOK. Pagnyc ocaguteasHOTro
anekrpona R = 0,13 m. [TpunoskeHHOE M HaYanbHOE HANIPSDKEHNUE PABHBI COOTBETCTBEHHO U =
33 kB n U0 = 21 kB. YacTtuus! npoBoasiue, NOJIUIUCIEPCHBIE C TapaMeTPaMU aBM = 9 MKM,
aa = 5, umeroT miIoTHOCTh 2,0 r/cM3. He yunThIBast ocax/ieHue YacTUll, HAUTH CTENEeHb 3apsi/IKu
u 3atyxanue Ttoka Is/l, ecnmm z = 11 r/m3.

7.1. IlnazMoxumudeckue TeXxHoIoruu. OCHOBBI MIIA3MOXUMHUYECKUX TPeoOpa3oBaHuil:
XUMHUYECKH aKTHBHbBIE YaCTHUIIbl, CKOPOCTh XUMUYECKOW PEaKI[Mi, KOHCTaHTa CKOPOCTHU
peakiuu, sHeprust akTuBauu. OCoOOEHHOCTH TIA3MOXUMHUYECKUX PEaKIIH.

2. Ilpunun feiictBust 6apbepHOro o30HaTopa. BiusHue 3a3opa, AU3IEKTpUUECKOro Oapbepa,
YacTOTHI MUTAIOUIETO HANPSKEHHS Ha BHIXOJHbBIE XapaKTEPUCTUKNA 030HATOPA.

3. YeThIpeXMOIbHBIN MIACTUHYATHIN SJEKTPOPUIBTP XapaKTePU3YETCsl TapaMeTpaMH:
paccTosiHUEe MEX1Yy KOPOHUPYIOIIMMHU M OCaTUuTeNbHBIMU 3JekTpoaamu H = 0,13 m; niuna
OJTHOTO T0JIs1 AnekTpodmbTpa Ll = 2,0 M; HanpsKEHHOCTH TOJIS Y OCATUTETHHBIX
anekTpoaoB Eoc = 2,5 kB/cM; ckopocTh moToka rasa B anekrpodpuinstpe U= 1,1 mM/c;

K03 HUIMEHT HepaBHOMEPHOCTH ToJIs ckopocTteit KU = 1,1; k03 uimeHT BropuyHOro yHoca
kyr = 0,8; oTHOCHTeNBHAs! OIS aKTHBHOM 30HBI 0,9; OTHONICHNE KOHIIEHTPAIIUH TTBLUTH Y
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OCAZIMTEIBHOTO 3JIEKTPOJIa K CpeiHei KOHLEHTpaIMK 1o ceueHuto ¢ = 1,05; gacTuibt
JIUDJIEKTPUYECKHE, € = 5.

Haiitu, yuntbiBast BKJIaJ HEAKTUBHBIX 30H, (DPAKIIMOHHYIO CTETIEHb OYMCTKHU Ta3a Ipu
CIeIyIOIUX pa3Mepax yacTuil: a8 =4 MkMm. CyMMapHasi II01aab OCaAUTEIbHBIX 3JIEKTPOJIOB B
oHOM moJie dnekTpoduiabTpa Soc = 800 M2. Tok KopoHHOTO pa3psaa cocrapiseT lkp = 160
MA.

8.1. Cusbl, AEMCTBYIOLIME HA YACTUILY HA IOBEPXHOCTHU A1eKTpoAa. CHiibl aAre3un 4acTUll K
JIEKTPOAY.

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

3. Kakas nomxHa ObITh CKOPOCTh KOHBEHEpPa, 4YTOOBI IPY HAIIBLJICHUH PACIBUIUTENIEM C
BHEIIHEN 3apsIKON Ha U3/IEIMH M10JIY4aJIoCch KaueCTBEHHOE NoKphITue (tHambu < tpan)? Kakas
TOJIIMHA MOKPBITUS OTyYaeTCsl Ha U3JIEeIHH?

YcnoBus HaBUICHUS: PACX0/]T TOPOIIKOBOTO MaTepualia yepe3 pacmpumarenas Q = 3,0x10-3
kr/c; nuametp (akena pacnsuicHus dp = 0,19 m; koaddunpent ocaxaerus h = 80 % mis
pacobLIUTENe ¢ BHEIIHEH 3apsiIKO; IIIOTHOCTD YIIaKOBKHU MOpoIKoBoro ciost Kym = 0,55;
yIeIbHBIN 3apsy yacTull nopomka qya = 1,0 MKi/kr; cpenHsis mioTHOCTh TOKa KOPOHHOTO
paspsiza ji = 100 MxA/M2. HanbiasieTest SIIOKCUIHBIN MaTeprall ¢ MI0THOCTRIO 1 = 1440 kr/M3 u
OTHOCHUTEIIbHOM TUANIEKTPUIECKON MPOHUIIAEMOCTHIO € = 3.

MaTepI/IaJ'[bI AJIS MIPOBEPKHU OCTATOYHBIX 3HAHHUI

1.Kako#i BuT 3aps/IKM YaCTHI TPUMEHSCTCS MPU JUAICKTPHYECKOM cerapaun?
OTBeThI:
1 - 3apsiKa B 1ojie KOPOHHOTO pas3psiaa
2 - MHAYKIMOHHAS 3aps/IKa
3 - cTatuyeckas ANeKTpU3alus
4 - HuKaKou
BepHnplii otBeT: 4
2.Kakwue BemiecTBa 00pa3yroTcs MpH MIa3MOXUMUYECKOM CHHTE3e?
OtBeThI:
1-Bona
2 - 030H
3 - amMmMuak
4 - 30110TO
BepHnrriit otBeT: 2
3.YacTuiisl Kakoro nuana3zoHa pazMepa NpakTUYeCcKd He YIaBIUBAIOTCS B AJEKTPOohUIbTpe?

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

3 - 200-2000 Mxm

4 - 2000-20000 MM
BepHnplii otBeT: 4

4.ITpu kakux yuciax PeliHonbAca TeueHre B KaHae Oy/1eT UMeTh TypOYICHTHBIA XapakTep?
OTBeThI:

1-01

2-30

3-1000

4 - 20000
BepHsiii otBeT: 4
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5.Kakas cuna Bcerja npuKUMaeT 4YacTHIly K TOBEPXHOCTHU AJIEKTpoaa?
OTtBeTsI:
1 - cuita 3epkanbHOTO OTOOPAKEHHS
2 - cujia TSHKEeCTH
3 - meHTpoOexKHas cuiia
Bepnsiit otBeT: 1
6.Kaxoii BUJI 3apsiiKu MCTIONB3YETCSl B TEXHOJIOTMSIX HAHECEHUSI TOJIMMEPHBIX MOPOILIKOBBIX
MOKPBITUM B AJIEKTPUUECKOM T10JIE?
OTBeThI:
1 - 3apsanka B moJjie KOPOHHOTO paspsiaa
2 - MHAYKIMOHHAS 3aps/IKa
3 - cTaTuyeckas 3JIeKTpU3alus
Bepwusliit otBeT: 2

II. Onucanue wkanvl oueHuganus

Ouyenka: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinonnenus snanus: Ouenka «OTJIIMYHO» BoicTaBisieTcs CTyIEHTY,
IIPABUJIBHO BBIMOJHUBILEMY IPAKTUUYECKOE 3a/JaHKe, KOTOPbIH [ToKa3aJl Ipy OTBETE Ha BOIIPOCHI
HK3aMEHALIMOHHOTr0 OMIeTa ¥ Ha JOTIOJHUTEIbHBIE BOIIPOCHI, UTO BJIAJEET MaTEPUAJIOM U3yUEHHON
JUCLUIUIMHBL, CBOOOTHO IPUMEHSIET CBOU 3HAHUS JUI OOBSICHEHUS Pa3IMUHbIX SBJICHUN U peIIeHUs
3ajad.

Oyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu gvtnoanerus 3uanus: Ouenka «XOPOILIO» BoicTaBnsieTcsa CTYACHTY,
MIPABUJILHO BBITIOJHUBILIEMY MPAKTUYECKOE 33JJaHUE U B OCHOBHOM MPABWJIBHO OTBETUBILIEMY Ha
BOIPOCHI HK3aMEHAIIMOHHOTO OMJIeTa U Ha JOTIOJTHUTEIbHBIE BOTIPOCH, HO AOMYCTUBIIEMY MIPH
ATOM HENPUHIMITHAIBHBIE OIIHOKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoanenus snanusa: Onenka «Y JOBJIIETBOPUTEJIBHO»

BBICTABJIECTCS CTYJEHTY, KOTOPBIH B OTBETAaX Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OUJIeTa JOMYCTHII

CYIIECTBEHHBIE U JaXke rpyOble OMMOKH, HO 3aT€M MCIIPaBHJI X CaM, a TAKXKe HE BBITOTHUII
MIPaKTUYECKOE 3aJJaHie U3 K3aMEHAI[MOHHOT0 OMjeTa, HO MO0 HaMEeTHJT IPaBUIIbHBIA MTyTh €ro

BBINOJIHEHUS, TMO0 M0 YKa3aHHUIO 3K3aMEeHaTOpa pell APYTyro 3aJady U3 TOro ke pas3zaesna

JUCIUIINHBI.

Oyenka: 2
Onucanue xapakmepucmuxu evinonanenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABJISIETCS CTY/ICHTY, KOTOPBIi: @) He OTBETHJI Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OUJIeTa U He
CMOT PEelINTb, MO0 HAMETUTDH MPABWIIbHBIN MMyTh pEHIeHUs 3a/1a4 U3 OuseTa; 6) He CMOT PelIUTb,
1100 HaMETUTh NMPABUIIBHBIN MTyTh PELICHUS 33a4H U3 SK3aMEHaIM-OHHOTo Ouiiera u Jpyrou
3aJja4uM Ha TOT K€ pa3/iel JUCUUILIMHBI, BBIIaHHOW B3aMEH Hee; B) IPU OTBETE Ha JAOIMOJHUTEIbHbIE
BONPOCHI 0OHAPY>KUJT HE3HaHUE OOJIBIIOTO pa3zesia IK3aMEeHAIIMOHHON POrpaMMBl.

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B coOTBETCTBUHM ¢ [lomoxeHnem o OalIbHO-PEUTHHTOBON CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM M aTTECTAIIMOHHON COCTABIISIFOLIUX.
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