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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU A.l—"
Bnapeney TeMHuKoB A.l.
HpeHOI[aBaTeJIL WaeHTUdMKaTOp a0abb123-TemnikovAG-2d4db00 TCMHI/IKOB
(IOIKHOCTD) (moamnucek) (pacuudpoBka
MIOJITTHCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
P%]KOBOI[HTGHB w Ceepenua o Bnagensue L3N M3 O.H.
o Pa3OBaTeHBH0H Bnageney, Ky3Heuos O.H.
HpOrpaMMbI MaeArngrarop f1ad9303-KuznetsovON-34bc149 Ky3nenon
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepeHuna o snagensue U3MN M3K
3aBeHyIOH-IHH . Bnageney XpeHos C.W.
BBINYCKAIOIIEH Kadeapbl MaeArngrarop Rd055d891-Khrenovsl-e 14ch00c C.A. Xpenon
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



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 Beibupaer mapameTpsl 3JIEKTPOOOOPYAOBAHUS, YUNTHIBAsI TEXHUUECKUE U
SKOHOMUYECKHE OIPAHUYEHUS
NJ1-5 Ananuzupyer pe3yabTaThl PACUETOB U UCCIIEOBAHUN

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: [TuceMenHas padota
1. KonTponbras padota Nel (KonTpoipHas padora)
2. KonTponbnas padota No2 (KonTposbsHas 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 BriGupaet | 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 KonTpomnbnas padora Ne2 (KonTponsHas pabora)
OTpaHUYCHUS anmnapaToB M YCTaHOBOK,
OCHOBHBIE METO/IbI pacyeTa
BBICOKOBOJIBTHBIX

ANMEKTPOTEXHOJIOTHUECKUX
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 BHICOKOBOJIBTHBIX
ANMEKTPOTEXHOJIOTHIECKUX
anmnaparos;

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




pe3yNbTaThl
HUCCIEN0BaHUN

pac4eToB

n

OCHOBHBIE UCTOYHHUKH
HaY4HO-TEXHUYECKOH
uHpopManuu 1o puU3nKe
MIPOLIECCOB TOBEICHHUS
a’pO30JIbHBIX YaCTHI] B
CHJIBHBIX 3JIEKTPUYECKUX
MOJISIX, TI0
TUIa3MOXHMUYECKUM
IpoIeccam, 1o mpoueccam
BO3/ICHCTBUS CUIIBHBIX
AJIEKTPOMArHUTHBIX TOJIeH
Ha MaTepHabl, IO
MPUHIUIIAM ACHCTBUS U
KOHCTPYKIIUU
BBICOKOBOJIBTHBIX
ANIEKTPOTEXHOJIOTHYECKUX
anrmaparoB M YCTaHOBOK;
YMeTs:

CaMOCTOSITEITHHO
pa3buparbcs B METOAMKAX
pacuera BEICOKOBOJIBTHBIX
JIEKTPOTEXHOJOTHUECKUX
YCTaHOBOK M TIPUMEHSATH MX

I pCHICHU A MMOCTaBJICHHOM

3a/1a4u;

CaMOCTOATCIIbHO BBIIIOJHATDH

pacyeTs MPOIECCOB,
SIBJISTFOIIIMXCSL OCHOBO
BBICOKOBOJIBTHBIX

BHCKTpOTeXHOHOFHﬁ, pacucT

BBICOKOBOJIbTHBIX
QJICKTPOTCXHOJIOTHYCCKUX
arrmapaToB 1 YCTAHOBOK U

KonTponpnas padora Nel (KonTponbsHas pabora)
JlabGopaTtopHas padora Ne2 (JIlabopaTopHas paboTa)
JlaboparopHas padota Ne3 (JlaGopaTopHas pabota)
Kontponbnas padota No2 (KonTtponbsHas padota)




aHam3 ) PEKTUBHOCTH UX
IPUMCHEHHSI.




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

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOILHOTO MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B bPC: 14

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

Kpatkoe cogepxanue 3ajaHusi:
JlaGopatopHasi paboTa HanpaBieHa HAa U3yYEHNE OCHOB TEXHOJIOTHYECKOTO MPUMEHEHHS 030Ha
U UCclieZloBaHNEe PabOThl 030HATOpA Ha TUAJIEKTPUUYECKOM OapbepHOM paspsiie.
B xoze BeimonHeHus padoThl 10KHO OBITH MPOU3BEICHO:
1) O3HakOMJIEHHE C PACIIPOCTPAHEHHBIMHU 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 AUIIEKTPUUECKOM OapbepHOM paspsije, onpeesieHue 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) [Mony4eHue HABBIKOB pabOTHI C TEHEPATOPOM 030HA, U3MEPUTEISIMHU KOHIIEHTPAIIMK 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 pacdye€Ta BHICOKOBOJILTHBIX
AIIEKTPOTEXHOJIOTHIECKUX
IPOIIECCOB M aImapaToB.

2.Kakue cBoiicTBa 030Ha MEPBOHAYAIBHO
WCIIOIB30BAJIUCH TIPH MOJATOTOBKE MUTHEBOM BOJIBI?
3.YeM oTaMYaETCSA TEXHOJOTHS OYHMCTKHA 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
pazOupaThCs B METOJMKAX pacuera
BBICOKOBOJIBTHBIX
3JIEKTPOTEXHOJIOTHICCKUX
}’CTaHOBOK nu HpI/IMeHﬂTI) nux Haji
pEIICHUS TTOCTABJICHHOW 3a/1a4u;

1.IIpu Kakux ycioBUAX POCT BBIXOJIa 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 JJIS PEIICHUS 3a/1a4

Ouyenxa: 3

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

KM-2. KonrpoJbHas padora Nel

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B bPC: 28

IIpouenypa npoBeneHusi KOHTPOJIBLHOIO MePONPUATHSA: BapuaHT 3a1aHKsl BBIIAETCS CTYAEHTaM
B ayautopuu, Ju0o BeickutaeTcs nodror OCOII. 3a ywac oOydaroriuecs: JOHKHBI B THCHBMEHHOM
BUJIE MTOATOTOBUTH CBOE PEILIEHUE U CIaTh €r0 Ha MPOBEPKY MPENOAaBaATENI0 (B AUCTAaHIMOHHOM
¢dbopmare: BrIcTaTh POTO-OTUET WIIM OTCKaHUpOBaHHOE pemeHue nouroir OCOII).

KpaTkoe coaep:kanue 3a1aHus:




3anaHus nepBoil KOHTPOJIBLHON PabOTHl 00OXBATHIBAIOT CIEAYIOUINE PA3IEIbl TUCIUILIHHBL:

P wnNPR

1. dneKkTpodU3MYECKME NPOLECCHI B rasax.

2. 3apAaaKa n aBuMXKeHue aspo30/bHbIX YaCTUL, B 3/IEKTPUYECKOM none.
3. Mpouecchbl 0OCarkAeHMA a3pP030/bHbIX YaCTUL, B 3/IEKTPUYECKOM NOJIE.
4. MNpoueccbl HAa 0CagUTENbHOM 3N1EKTpPOAeE.

3agaHue npeacTaBisieT U3 ceOs TPU 3a/1a4M HalpaBJIEHHBIX Ha orpeeneHue 3¢ (heKTUBHOCTH
OCAXKIACHUA 4aCTUI U3 JIAMHUHAPHOI'O U Typ6yJI€HTHOI‘O IIOTOKA,; 3apAAKH 4aCTUI] Ha
0CaJUTEIBHOM 3JIEKTPOJIE; CUJI, JEHCTBYIOIME HAa YACTHUIIBI HA OCAUTEIbHOM 3JIEKTPOJIE; CUJI,
JICHCTBYIOIME HA ITIOPOLIKOBBIN CIIOM Ha JJIEKTPOJE.

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HaTh: JOEHUCTBYIOLIME MOAXOIbI B
oOmactu PUMEHCHHS
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTUICCKUX
anmnaparoB U yCTAaHOBOK, OCHOBHBIC
METO/IbI pacyeTa BHICOKOBOJbTHBIX
IIEKTPOTEXHOJIOTUICCKUX
IPOIIECCOB U aIIapaToB.

1.B ropu3oHTanbHbIi M10ckuil kKaHai mupuHoit 0,03 m
BXOJUT JJAMUHAPHBIA a3pO30JIbHBIHN TOTOK CO CKOPOCTHIO
0,9 M/c. Paguyc gactun 25 MxMm. YacTHIIB TPOBOISIIUE
U TIpeIBAPUTEIIHHO 3apsKEHBI B 110JIe KOPOHHOTO pa3psia
C HanpspKeHHOCTHIO 3 KB/cm. [1noTHOCTS MaTepuana
yactull 2,5 r/cM3. HanpskeHHOCTb 3JIEKTPUYECKOTI0
noJist B kanaiue 2 kB/cm. OnpenenuTs, Ha Kakou U3
CTEHOK KaHaJia OyJeT MPOUCXOAUTh OCAKICHUE U YEMY
paBHa 3P PEKTUBHOCTH OCakeHus Ha JutrHe 0,2 M 1Mo
JeWCTBUEM 3JIEKTPUUECKOTO MOJISl M CUJIBI TSXKECTH.

3HaTh:  OCHOBHBIC
HAYYHO-TEXHHUYECKOU
uH(popMauu 1o ¢buznke
IPOIIECCOB TIOBEICHHUSI
a’pO30JIbHBIX YaCTHUI] B CHJIBHBIX
ANEKTPUYUCCKUX TOJISIX, o
TUTa3MOXUMHUYECKAM  TIPOLIECCaM,
o rporLeccam BO3JEHUCTBUSA
CHITBHBIX AJIEKTPOMATHUTHBIX
noineil  Ha  Marepuanbl, 10
MIPUHITATIAM JEUCTBUS "
KOHCTPYKIIMM  BBICOKOBOJIbTHBIX
AIIEKTPOTEXHOJIOTHIECKUX

anmnaparoB M YCTAHOBOK;

HCTOYHHUKHU

1.B BepTuKaIbHOM IJIOCKOM KaHaje mupuHoi 0,2 M
YaCTHUIbI OCAXKAAKOTCSA MO IEUCTBUEM JIEKTPUUECKOU
CHJIBI U3 TYpOYJIEHTHOT'O MOTOKA.

YacTtunel npoBoasmue, paauyca 1,5 MkM, ocaxaaroTcs B
110JI€ KOPOHHOTO pa3psia ¢ HanpsKeHHOCThIo E.
CkopocTs ra3a B kanaie 0,8 m/c.

Haittu HanpsikeHHOCTH 1101 B KaHaie E, mpu kotopoit
MOKHO CUUTaTh, YTO YaCTHUIIBI PABHOMEPHO
MepeMeIInBatoTCs B MoToke. OnpenenuThb

3¢ GEKTUBHOCTh OCAXKIACHUS YaCTHIl Ha JUITMHE KaHana 0,5
M, €CJIM Halps>KEHHOCTh MOJIsl B KaHajle YMEHBIIUTCS Ha

20 %.

YMeTh: OCYWIECTBISATh IOUCK H
aHau3 Hay4YHO-TEXHUYECKOMN
MH(pOpMallUU O CYIIECTBYIOUIUX U
HOBBIX HAIpPABJICHUSIX TPUMEHEHUS
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOIOTHYECKUX
IpOLECCOB M amlmaparoB U

1.B BepTuKanbHOM MJIOCKOM KaHaje mupuHoi 0,25 m
YaCTHLIBI OCAXKIAIOTCA MO/ JEHCTBUEM DJIEKTPUUECKON
CHJIBI U3 TYpOYJIEHTHOTO MOTOKa. YacTuiibl MpoBOsIIHE,
paanycoM 20 MKM, OCaKJatOTCs B TI0JI€ KOPOHHOTO
paspsaa ¢ HanpsbkeHHOCThio E. CkopocTh ras3a B kaHalie
0,95 m/c.

Haittn HanpsikeHHOCTH 1101 B KaHate E, mpu kotopoit

BBIOMPATH HEoOX0IuMbIe MO>KHO CUHTaTh, YTO YACTHIIBI OCAXKAAIOTCS B PEXKUME
KOHCTPYKLIMOHHbBIE AIIEMEHTBI OTCYTCTBHUSI IEPEMEIINBAHMUS.

BBICOKOBOJIBTHBIX Omnpenenuts 3pHEKTUBHOCTh OCAXKACHUS YaCTHIL HA
BIEKTPOTEXHOIOTUUECKHUX JnuHe kaHana 0,4 M, eciid HanpsiKEHHOCTh MOJIS B
annaparos; KaHaje yBeauuurcs Ha 15 %.

YMers: CaMOCTOSITEIIBHO 1.Yactuna (Moay /Tuncon 1) JIEKHUT Ha TOPU30HTATILHOM
BBIMIOJIHATh PAacueThl IPOLECCOB, AJEKTPOJIE B 110JIE€ KOPOHHOTO pa3psiaa ¢ INIOTHOCTHIO
SIBJISTFOIIIX CST OCHOBOH Toka 100 MKA/M2 ¥ HAMPSPKEHHOCTHIO TOJIS Y AIEKTPOIa
BBICOKOBOJIBTHBIX 1 kB/cwm. [lapamerps! yactuisl: noxyocu a/b=a/c=2;
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3JIEKTPOTEXHOJIOT U, pacuer IJIOTHOCTh MaTepuaia yactuisl 2,5 r/cm3; el = 4.

BBICOKOBOJIBTHBIX [TpoBOAMMOCTE YaCTHIIBI:
3JIEKTPOTEXHOJIOTHICCKUX a)gvl =10-11 1/(Om m);
anmnapaTroB M YCTAaHOBOK M aHAJIM3 6) gvl =4 10-9 1/(Om m);
3 PEKTUBHOCTH UX TPUMCHEHHUSI. B) gvl = 10-8 1/(Om m).

OmnpexnenuTtsd AUana3oH 3Ha4eHUH b (pa3MepoB YaCTHIIBI),
IIPY KOTOPBIX YacTHIa Oy/IeT OTPBIBATHCS OT JIEKTPOAA

yepes 0,1 c.
YMmeTs: CaMOCTOSITENILHO 1.Ha ropu3oHTaabHOM 3JIEKTpO/IE JIekKaT J1Ba
pa3dupaThCs B METOJUKAX pacyera MOJTY3JUTHIICOUIA ¢ TTonyocsimu a/b=a/c=2ub=11
BBICOKOBOJIBTHBIX MKM. [losie KOpoHHOTO pa3psiaa xapakTepusyercs
AEKTPOTEXHOJIOTMYECKUX HaNPsHKEHHOCTHIO 3,5 kB/cM 1 ioTHOCTHIO TOKa 2 10-4
YCTAaHOBOK W MPUMEHATh MX A A/M2.
pelIeHNs TOCTAaBICHHOW 3a1a4u; [TapameTpsl EpBOIl HACTULIBI: OTHOCUTEIbHAS

JURJIEKTPUUECKAsl IPOHULIAEMOCTD € = 3; YAEIbHOE
coIpoTuBiieHuE MaTtepuaia yactuipl 108 Om m.
[InoTHOCTH MaTepuaiia yacTuLbl 2,5 r/cMm3.
[TapameTpsl BTOpOW YaCTHIIbI: OTHOCUTEIbHAS
JUDJIEKTPUUECKAsl IPOHULIAEMOCTD € = 2; YAEIbHOE
cornpotusiieHue marepuaia yactuupl 1010 Om m.
[InoTHOCTH MaTepuaia yacTuusl 1,5 r/cm3.
Onpenenuts, yepe3 Kakue NPoOMEKyTKH BpEMEHU
YaCTHLIBI OTOPBYTCSI OT JIEKTPOJA.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu evinoineHus sHanus: KoHTponbHas paboTa cuuTaeTcs BHITOTHEHHON
Ha OLeHKY «OTIMYHOY, €CIIM PEIICHUS BCEX 3aJ1a4 BBIIIOJHEHBI 0€3 OIMOOK U MPEICTABICHBI
apryMEeHTUPOBAHHbBIE BBIBOJIBI MO MOTYYEHHBIM PACUETHBIM pe3yIbTaTaM

Ouyenka: 4
Huosienuii nopoe svinonnenus 3adanus 6 npoyermax: 80
Onucanue xapakmepucmuku vinonnenus snanus: KontponabHas paboTa cCUMTaeTCs BHIIOITHEHHOM
Ha OIIEHKY «XOpOIIOy», €CIIM PEUIeHUs ABYX U3 TPeX 3aJ]1au BHIIOJIHEHBI 0€3 OIUO0K U
NpeJICTaBJICHbl APTYMEHTUPOBAHHBIE BHIBOJIBI IO TIOJYYEHHBIM PACYETHBIM pPe3yibTaTaMm, a Ipu
peleHNH TpeThel 3a/1aun JONYIIeHbl HETOYHOCTH B pacyeTax U HeMpUHIUITHAIbHbIE OIHMOKH

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku vinonnenus snanus: KontponabHas paboTa cuMTaeTCs BHIIOIHEHHOH
Ha OIIEHKY «Y JIOBJIETBOPUTEIILHOY, €CIIN PELICHHUs ABYX U3 TPEX 3a/1a4 BHIMOJIHEHBI B I1eJIoM 6€3
MPUHITUITHATIBHBIX OITHOOK, HO BBIBOJIBI IO MOJTyYEHHBIM PACUETHBIM pe3yiIbTaTaM ciiabo
apryMEHTHPOBAHBI, @ TPEThS 33a]aua HE PElIeHa WIK IIPU €€ PEeLICHUN JOMYIIEeHbI IpyOble OMUOKH

KM-3. JIabopaTopHasi pabora Ne2

®opmbl peamzanun: IIposepka 3aganus

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec konTpoabHOro Meponpustusi B bPC: 14

IIpouenypa npoBeaeHnsi KOHTPOJILHOI0 MeponpusaTus: [IpoBepka oTuera, ycTHas Oecena

KpaTkoe coaep:kanue 3a1aHus:
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JlaGopatopHasi paboTa HalpaBieHa Ha U3yYEHUE TPUHIIUIIA PAOOTHI AJIEKTPOCTATUIECKOTO
cerapaTopa, pa3AeiIoNnIero MaTepHaIbl 10 MPOBOIUMOCTH, SKCIIEPIMEHTAIBHOE N3yYEeHUE
Ipolecca 3IeKTpocenapanuy Ha IpUMepe KOHCTPYKIIMY HAKJIOHHOTO IJIaCTHHYATOro

OJICKTPOCTAaTUYCCKOI'O CeriapaTtopa.

B xone BeimonHeHHS paboThI HEOOXOIUMO:

1. O3HaKOMHUTBCS C KOHCTPYKIIMEH 1ab0paTopHOro cenaparopa.

2. IIpoBecTu n3MepeHUs TPaBUTALIMOHHBIX BEEPOB PYTUIIA U IIUPKOHA.

3. IIpoBecTu n3MepeHust BeepoB pyTUiia U IUPKOHA MPU HATMYMK HAIIPSKEHUS Ha DIJIEKTPOJIax
JUIsl TEOMETPUYECKHUX [TapaMeTPOB Cenaparopa, 3aJaHHbIX IIPEN01aBaTEIEM.

4. Ilo pe3ynbpTaTamMm U3MEpEHUi 11. 2. U 3 TOCTPOUTH rpaduku BeepoB. CpaBHUTH U OOBICHUTH

MMOJIYYCHHBIC PC3YJIbTAaThI.

5. IIpoBecTu pazzieneHre CMeCd MUHEPAJIOB B PEXUME . 3
6. [Toctpouts Beep 1Mo JaHHBIM 11. 5. OnucaTh Beepa U OOBSICHUTH PE3YJIbTaThI.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: JAEUCTBYIOLIME IMOIXObI B
obnactu IPUMEHEHHUS
BBICOKOBOJIBTHBIX
AIIEKTPOTEXHOJIOTHIECKUX
anmapaToB U YCTAaHOBOK, OCHOBHBIE
METOJIbl pacyera BHICOKOBOJIBTHBIX
AIIEKTPOTEXHOJIOTHIECKUX
IPOLIECCOB M almapaToB.

1.91o Takoe aneKTpuyecKas cernapanus MUHEPaIoB?
2.Kakue cuiibl IeHCTBYIOT Ha YaCTULIbI HA TIOBEPXHOCTU
2JIEKTpOAA B cenaparope?

3HaTh:  OCHOBHBIE  HCTOYHUKHU
Hay4YHO-TEXHUYECKON
uHpopmanuu o ¢busuke
IIPOLIECCOB MOBE/ICHUS
a’pPO30JIBHBIX YACTHI[ B CHIIBHBIX
AIIEKTPUYECKUX TMOJISIX, 1o
IUIA3MOXUMHUYECKUM  IIpoLieccam,
o poreccam BO3JEHCTBUSA
CHJIBHBIX AIEKTPOMATHUTHBIX
IoJIe  Ha  MaTepuasbl, IO
MpUHIUIIAM JeNCTBUS u
KOHCTPYKLIUU  BBICOKOBOJIBTHBIX
IIEKTPOTEXHOJIOTUYECKUX
annaparoB M YCTAHOBOK;

1.KakoBbI u3HvecKrue TPUHITUIIBI SJIEKTPUUCCKOM
cenaparuu?

2.Uto Takoe cenapauus 1o 3IeKTPOIPOBOTHOCTH?
3.KaxoBa poJib KOpOHHOTO pa3psia B ANEKTPUUECKOU
cernapaiuu

YMeTb: OCYLIECTBIATH IIOUCK H
aHanu3 Hay4YHO-TEXHUYECKOMN
UHPOPMALIUU O CYIIECTBYIOIUX U
HOBBIX HAIPABJICHUSIX TPUMEHEHUS
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOIOTUYECKUX
IPOLIECCOB M allaparoB U

1.IlosicHuTEe Ha3HAYEHNE OCHOBHBIX 3JIEMEHTOB
cernaparopa.

2.Kakue KOHCTPYKTHBHBIE TApAMETPhI CEMapaTopa U Kak
BJIMSIIOT Ha pa3JieJICHUEe MUHEPAIOB?

BBIOMPATH HE0OXOaNMBIE

KOHCTPYKIIMOHHBIE DJIEMEHTEHI

BBICOKOBOJIBTHBIX

ANEKTPOTEXHOJIOTHUECKUX

arnmaparos;

VYMersn: CaMOCTOSITEIBLHO 1.Kakue xapakTepuCTUKH YaCTHUIl U KaK BIUSIOT Ha

BBIITOJIHATH pvaeTI)I HpOHeCCOB,
SIBJIIOIIIAXCSA OCHOBOH

pasneneHrne MUHEPaIoB?
2.Kak BIMSIOT pEXXUMBI CerapaTopa Ha pa3eieHre
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BBICOKOBOJIBTHBIX
AJIEKTPOTEXHOJIOT A, pacuer
BBICOKOBOJIBTHBIX
AIIEKTPOTEXHOJIOTHIECKUX
anmapaTtoB M YCTAaHOBOK M aHaJH3
7 (HEKTUBHOCTH VX IPUMEHEHHUSI.

MHHEPAIOB?

YMmeTs: CaMOCTOSITENILHO
pa30upaThCs B METOAMKAX pacuera
BBICOKOBOJIbTHBIX
ANEKTPOTEXHOJIOTHYECKUX
YCTAaHOBOK M TMPUMEHATh HMX IS
peleHNs TOCTABJICHHOW 3a1a4u;

1.ITosicaute npuHIMn paboThl cenapaTopa Mo
MIPOBOIUMOCTH.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Hudienuii nopoe sévinonnenus 3adanus 6 npoyermax: 80

OnucaHnue xapaxmepucmuxu evlnoinerus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIN
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Hudicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evinoanenus snanusa: OueHka "y10BIeTBOPUTENILHO" BHICTABIIAETCS
€CJIM 33JaHUE IPEUMYILIECTBEHHO BBIIIOJIHEHO

KM-4. JIadopaTopHasi pa6ora Ne3

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

IIpouenypa npoBeaeHnsi KOHTPOJILHOr0 MeponpusaTusa: [IpoBepka oTuera, ycTHas Oecena

Kparkoe conep:kanue 3a1aHus:

JlaGopaTopHast paboTa HanpasiieHa Ha U3YYSHUE PUHITUIA pabOThI ANEKTPOPHIBTPA,

HKCIEPUMEHTAIBHOE ONPEACIEHUE CTEIIEHN OUMCTKU BO3yXa OT YaCTHI] a3p030J14,
03HAKOMJICHHE ¢ KOHCTPYKIIMEH MajorabapuTHOTO EKTPOPUILTpA..

B xoze BbinosHeHUs: paboThI TOJKHO ObITh IPOM3BEIEHO UCCIIE0BAHHE 3aBUCUMOCTH CTEIICHH
OUHCTKHU OT XapaKTEpPHBIX MapaMeTPOB:

1. O3HaKOMHTbCS C PacIOIOKEHUEM JIEMEHTOB YCTAaHOBKH Ha CTEHJIE.
2. O3HaKOMUTHCS C TIPABUIIAMHU TEXHUKH O€30MTaCHOCTH.

3. IlpoBectu u3mMepeHHs ocaxaeHHON M g Hanpsbkenus U = 8, 10 u 12 kB g rmagkoro

SJICKTpOaA. B3semmBanue MMPOU3BOJUTH C TOYHOCTBIO 10 YCTBEPTOI'O 3HAKA, B I'paMMaX.
4. Tlo pe3yiabTaTaM I/IBMGPCHI/Iﬁ . 3 MOCTPOUTH 3aBUCUMOCTD B(I)(I)GKTI/IBHOCTI/I OCaAXIACHUA
JIMKOIIOAWA U CPABHUTH C paCYCTHBIMH JaAHHBIMHU. OOBACHUTH IMOJIYYCHHBIC JAHHBIC.

5. Omnucarb XapaKTCP OCAKACHUA YaCTUL U MPOMCEIKYTKOB C TJIAIKUM U UT'OJIbYATBIM

poBoiIoM. OOBSICHUTE TIOJTYICHHBINA PE3YNIbTAT.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

‘ 3HaTh: JNEHUCTBYIONIME TOIXOIbI B ‘

1.Kakue ObI1BatOT BUABI AMEKTPOPHILTPOB?
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obnactu MIPUMEHEHUS
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTUICCKUX
anmnaparoB U yCTAaHOBOK, OCHOBHBIC
METOJ/IBI pacyeTa BHICOKOBOJIbTHBIX
AIIEKTPOTEXHOIOTUIECKUX
IPOIIECCOB M alIapaToB.

2.Kak onpenenuTs CTeneHb OYMCTKH ra3a B
NeKTpoUIbTpax?

3HaTh:  OCHOBHBIC  HMCTOYHHKH
HAyYHO-TEXHHYCCKON

uHpopMaun 1o ¢busnke
IIPOLIECCOB [TOBEICHUS
a’PO30JIbHBIX YAaCTHI[ B CHIBHBIX
INEKTPUYCCKUX OJISX, 10

IJIa3MOXHUMHUYCCKUM mnmpouneccam,
10 mpoueccamM BOBI[GﬁCTBPIH

CHJILHBIX AJEKTPOMAarHUTHBIX
oI Ha MaTepHUalbl, o
MPUHIIUIIAM IEUCTBUS u

KOHCTPYKIIMU BBICOKOBOJIBTHBIX
SJICKTPOTCXHOJIOTMYCCKUX
arrapaTroB U YCTAaHOBOK;

1.Buzbl 3apsiiku a3p030JIbHBIX YAaCTHL] B
anekTpoduibTpax?

2.KakoBbl OCHOBHBIE KOHCTPYKTUBHBIE 3JIEMEHTHI B
anekTpoduibTpax’?

3.Yrto Takoe akTUBHAsI 30HA IEKTPOPHUILTpa?

YMeTh: OCYyLIECTBIATh IIOUCK H
aHanu3 HAyYHO-TEXHUUYECKOH
uH(pOpMaLUU O CYIIECTBYIOUIUX U
HOBBIX HANPaBIICHUSX MPUMEHEHUs
BBICOKOBOJIBTHBIX
AMEKTPOTEXHOIOTHUECKUX
IpOLECcCOB M ammaparoB U

1.YUto Takoe KOMOMHUPOBAaHHAs! OYMCTKA Ira3a OT
JHMCTIEPCHOM (ha3bl ¢ UCTIOIB30BaHUEM
ANMEKTPOPUITHTPOB?

BBIOMPATh HEoOX0IuMblIe

KOHCTPYKLMOHHbBIE AJIEMEHTBI

BBICOKOBOJIBTHBIX

AIIEKTPOTEXHOJIOTUYECKUX

anmnaparos;

YMers: CaMOCTOSITEIIBHO 1.Kak cTeneHb 04MCTKH 3aBUCUT OT MPUIIOKEHHOTO
BBITNIOJIHATh PAacueThl IPOLECCOB, HanpsOHKeHUs, CKOPOCTH MOTOKA, JUTMHBI AIEKTPOUIbTpa
SABIISIOILINXCS OCHOBOM Y IapaMeTpoB YacTHIl?

BBICOKOBOJIBTHBIX 2.ITocTpouTh 3aBUCUMOCTD CTENIEHU OYMCTKH rasa B
AJEKTPOTEXHOJIOTHA, pacyer ANEKTPOPUIBTPE OT BEIUUUHBI YIE€TBbHOTO
BBICOKOBOJIBTHBIX COIIPOTHBIIEHUS 30JIbI?

ANEKTPOTEXHOJIOTHIECKUX
arnmnapaToB U yYCTAHOBOK M aHAJIH3
3¢ ()EKTUBHOCTH WX TIPUMECHEHHUSI.

YMeTs: CaMOCTOSITEJIbHO
pa3duparbcs B METOJUKAX pacyera
BBICOKOBOJIbTHBIX
ANEKTPOTEXHOJIOTHIECKUX
YCTAaHOBOK W NPUMEHSATh UX IS
penIeHns TOCTaBJICHHOM 3a]1a4u;

1.Kakue yacTuipl ylaBIuBarOTCs B IEPBYIO OUEPEb:
KpYIIHBIE WJIA MEJIKHE?

2.YeM BYX30HHBIN 3NIEKTPOPMIBTP OTPHIIAETCS OT
OJIHO30HHOTO?

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 90
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 33124

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-5. KontpoJsabHas pabora Ne2

®opmbl peanuzanuu: [luceMennas padora

Tun kouTposbHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHoro meponpustusi B BPC: 30

IIpouenypa npoBeneHusi KOHTPOJIBHOIO MEPONPUATHA: BapuaHT 3a1aHusl BBIIAETCS CTYACHTaM
B ayautopuu, Jubo Beickutaercs nourod OCOIII. 3a ywac oOydaroniuecs: AOHKHBI B THCBMEHHOM
BUJIC MOATOTOBUTH CBOE PELIEHHE U cIaTh €ro Ha MPOBEPKY NpernojaBareiio (B AMCTAHIIMOHHOM
¢dopmare: BrIcaaTh POTO-OTUET WM OTCKaHUpOBaHHOE perieHue nouroir OCOII).

KpaTkoe conep:kanue 3a1aHusi:

3ajanus BTOPOH KOHTPOJIBHOM pabOThl 00XBATHIBAIOT CJIEIYIONIUE PA3ACIIbl JUCITUTUTHHBI:

el

2/1eKTpunyecTBa.

1. KonnekTuBHbIE NPOLLECCHI B @3P030/1bHbIX CUCTEMAX.

2. DNEeKTPOTEXHONOIMN, OCHOBAHHbIE HA MPUMEHEHUM CUJIbHBIX 3NIEKTPUYECKUX NONEN.

3. BbICOKOBONbTHbIE MAAa3MOXMMUYECKME TEXHOIOTUMN.

4. MNpouecchbl CTaTUYECKOM 3NeKTpmU3aLmm 1 metoabl 60pbbbl € NPOABAEHUAMMN CTaTUYECKOTO

3agaHue npeAcTaBisieT U3 ceOs TPU 3a/1a4M HAIPaBJICHHBIX HA HJIEKTPOCTATUYECKOE paccesHue
a’p0o3011s, 3P(HEKTUBHOCTH OUYUCTKHU Ta30B B AMEKTPOPUIbTPaAX, MEKTPUUECKas cernaparus
YaCTHUL, IOPOLIKOBBIE PACIBbUIMTEIN C BHEIIHEN Y BHYTPEHHEHN 3apsAKOMN.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: JAEUCTBYIOLIME MOIXOIbI B
obnactu IPUMEHEHUS
BBICOKOBOJIbTHBIX
AIIEKTPOTEXHOJIOTHIECKUX
anmnapaTtoB U YCTaHOBOK, OCHOBHBIE
MCTOJbI pacdy€Ta BHICOKOBOJBLTHBIX
AIIEKTPOTEXHOJIOTHYECKUX
IPOLIECCOB U aIIapaToB.

1.B kpyrayto tpyOy co ckopocTbio 0,55 M/c BXOIUT
a’pO030JIbHBIN MOTOK, COIEPIKALLUN YaCTULBI PanyCOM
25 MM u 3apsaoM 2,3 10-14 Kui. ITnotHOCTE MaTepuana
gacTuil 3 r/cM3.

Onpenenutsb, Ha KaKO# AIMHE TPYOBI KOHIIEHTPALIUS
a’pO30JIbHBIX YaCTHUIl B PE3YyJIbTaTe
3JEKTPOCTATUUECKOTO paccessHusl yMeHbIIUTCs Ha 75 %o,
€CJIM MaccoBasi BXOJIHas KOHIIEHTpanus cocrasiisieT 20
r/m3.

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

3HaTh: OCHOBHBIE  HCTOYHHKH 1.JlaHbBI BOJIBT-aMITIEpHBIE XapAaKTEPUCTUKH, CHITHIC B
Hay4YHO-TEXHUYECKOMN CUCTEME DJIEKTPOJOB «KOAKCHUATIBHBIE LIMIIUHIPBD) CO
uHpopmaruu o ¢dbusuke CJIOEM Ha OCaJAUTEIIFHOM JIEKTpojie U 0e3 Hero. Pannyc
MIPOLECCOB MOBEICHUS 6ompmero uuaapa 0,15 m. Tonmuna cnos 1,8 mm.
a’PO30JIbHBIX YaCTHUIl B CHJIBHBIX [TocTpouTh 3aBUCUMOCTD YACITBHOTO COTPOTUBIICHHS OT
ANEKTPUUECKUX MOJISX, o IJIOTHOCTH TOKA.

MJIA3MOXUMUYECKUM  TMPOIIECccaM, OnpeaenuTts CUITy, TEHCTBYIONIYIO HA CIIOM, TPU
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o npoueccam BO3JICUCTBUS
CUJIBHBIX BHGKTPOMaFHI/ITHLIX
MoJied  Ha  MaTepHalibl, IO
[IpUHIMIIAM IECUCTBUS "
KOHCTPYKITUH BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTHYECKUX
armapaToB M YCTaHOBOK;

nuHerHoM Toke 0,25 MA/M, TTonaras, 4ro
HaIPsHKEHHOCTD I10JIs1 Y IOBEPXHOCTH €104 paBHa 1,9
kB/cM, a oTHOCUTENBHAS JUAIEKTpUYECKas
IIPOHULIAEMOCTD CJI04 € = 2.

YMeTh: OCYIIECTBIATH IIOMCK H
aHanu3 HAyYHO-TEXHUUYECKON
UHPOpPMALIUK O CYIIECTBYIOIIUX U
HOBBIX HAIPABIICHUSX PUMEHEHUS
BBICOKOBOJIBTHBIX
AIEKTPOTEXHOIOTMUECKUX
IpOLECCOB M ammaparoB U

1.YeTpIpeXnoabHbIH MIACTUHYATHINA IIEKTPOPHIBTD
XapaKTepu3yeTcs HapaMeTpaMu: pacCTOSHUE MEXKAY
KOPOHHUPYIOLMMU U OCaAUTEIbHBIMU 1eKkTpoaamu 0,13
M; JJIMHA OJTHOTO 1O 31eKkTpoduibTpa 3,0 M;
HaIPSLDKEHHOCTD I10JIS1 Y OCAAUTEIbHBIX 3JIEKTPOJIOB 2,75
kB/cM; ckopocTh oTOKa rasa B asekTpodunbtpe 1,2 m/c;
K03 (HUIIMEHT HEPAaBHOMEPHOCTH TOJIsI cKopocteit 1,1;

BBIOUpATH HEOOXO0UMbIE ko3¢ dunreHT BTopudHOro ynoca 0,8; OTHOCHUTENbHAS
KOHCTPYKIIMOHHBIC AJIEMEHTBI JI0JIs1 aKTUBHOM 30HKI 0,94; OTHOIIIEHUE KOHIICHTPAIHH
BBICOKOBOJIBTHBIX MBUTK Yy OCAIUTENBHOTO AIIEKTPOJIa K CpeaHei
IIEKTPOTEXHOJIOTUICCKUX KOHIIEHTPAIUU 10 ce4eHuto 1,05; qacTuirs
anmnaparos; IUDIIEKTPUYECKHe, € = 5,5.
HaiiTu, yuntsiBas BKaJ HEAKTUBHBIX 30H,
(paKIMOHHYIO CTETIEHb OYUCTKH ra3a MpU CIIEeIYIOIINX
pa3Mepax 4acTHUIl: & = 5 MKM.
CymMmapHas 1ionaib 0CauTeIbHBIX 3JIEKTPOJIOB B
otHOM 1oJ1e AnekTpodmibTpa 800 M2. Tok KOPOHHOTO
paszpsga coctasiseT 160 MA.
YmeTb: CaMOCTOSITEITLHO 1.TBepapie a3p030JbHBIC YACTHIIBI IBYX COPTOB
BBIMIOJHATh pacueThl IMPOIIECCOB, pa3aeNaroTCs MO 3JIEKTPOIPOBOJHOCTH B KOPOHHOM
SIBJISTFOIIUXCS OCHOBOH cernaparope.
BBICOKOBOJIbTHBIX Pa3znensiemble 4acTUIIBI UMEIOT CIEYIOIINE TapaMETPHI:
AIIEKTPOTEXHOJIOTHA, pacuer g(1)vl =5 10-6 1/(Om m); e(1)1 = 80; mmoTHOCTH 2,5
BBICOKOBOJIbTHBIX r/cm3; paauyc 50 MKM.

ANEKTPOTEXHOJIOTHIECKUX
arnmnapaToB M yYCTAHOBOK M aHaJIM3
3¢ (PEKTUBHOCTH UX TPUMECHEHHUSI.

g(2)vl =10-12 1/(Om m); e(2)1 = 3; mnoTHOCTH 2,5
r/em3; paanyc 50 MKM.

Panuyc cenaparopa 6apabana 0,14 m. CkopocTtb
BpaieHus 6apabana 120 o6/mMuHn. Cuna aaresun
onpexaensierca Fag = K1 m g; rne K1 = 1,15.
HanpsikeHHOCTD 10Tl Ha TOBepXHOCTH OapabaHa paBHa
3 xkB/cwm.

Tpebyercs, ¢ y4eToM CHIT 3epKaIbHOTO OTOOPaKEHHUS:
1) BbIOpaTh HEOOXOAMMYIO JUIsl pa3/iesieHus INIOTHOCTh
TOKa KOPOHHOTO pa3psijia;

2) omnpeAenuTh CKOPOCTh BpalieHus 6apadana N, mpu
KOTOPOM YToJI a OTphIBa YACTHIIBI C OOJIbIIIEH
MMPOBOIMMOCTBHIO OT MTOBEPXHOCTU OapabaHa COCTAaBUT
300;

3) mpoBEPUTH BO3MOKHOCTh OTPBIBA HETIPOBOAIICH
yacTulsl npu a = 1500, monarasi, 4To 30Ha KOPOHHOTO
paspsizia pacpocTpaHeHa BILIOTH JI0 3TOTO yTIJa.

YMeTs: CaMOCTOSITEJIbHO
pa3buparbcs B METOJUKAX pacyera
BBICOKOBOJIbTHBIX
AIEKTPOTEXHOJIOTHIECKUX

1.Kakas momkHa OBITH CKOPOCTH KOHBEWEpa, YTOOBI IPU
HAMbUICHUH PACTIBUIMTENIEM C BHEIIHEH 3apsIKOi Ha
W3/1eJIMU MOTY4YaJIOCh Kau€CTBEHHOE MOKPBITHE (110
BO3HUKHOBEHHSI MHTEHCUBHOW 00paTHON KOPOHBI —
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YCTAaHOBOK W TPUMEHATh WX JIs panmoHanbHOE BpeMst HamblieHus)? Kakast TonmuHa
pELIeHHs TOCTABJICHHOW 3a/1a4u; MOKPBITHUS TOJIY4aeTCsl Ha U3JEIUU?

VcnoBus HabUIEHUS

Pacxon mopoiikoBoro marepuana uepe3 pacibUIUTENb
cocrarisieT 3,1 10-3 kr/c; nuamerp ¢akena pacbUICHHS
0,21 M; koaddurmeHT ocaxaenus 85 % mns
pacnbUIMTeNIel ¢ BHEIIHEH 3apsa KON, MIIOTHOCTh
YIIaKOBKHU NOpOIIKOBOTro ciiost 0,63; ynenbHbIN 3apsij
gacTu1l nopomika 1,0 MKi/kr; cpeHss mioTHOCTh TOKa
KOPOHHOTO pa3psifia Ha MOBEpXHOCTh u3aenus 150
MKA/M2. HanbpuisieTest STIOKCHIHBIA MaTepHal ¢
m10THOCTHIO 1300 Kr/M3 M OTHOCHUTEIIBHOM
JUDJICKTPUYECKON MPOHUIIAEMOCTBIO 4.

Onucanue MKAJbI OICHUBaAHUA:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3adanus 6 npoyernmax. 90
Onucanue xapaxmepucmuxu evinoanenus: shanus: KoHTpoJibHas padoTa CYUTACTCs BBIITIOJTHECHHOM
Ha OLEeHKY «OTINYHOY, €CIIM PEIICHUS BCEX 3a/]1a4 BBITIOJHEHBI 0€3 OMMOOK U MPEICTABICHBI
apryMEHTHPOBAHHBIC BBIBOJIBI 110 ITOJIYYCHHBIM PACUCTHBIM PE3yJIbTaTaM

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku epinoneHus 3uanus: KOHTponbHas paboTa CYMTASTCS BBITIOTHEHHON
Ha OIICHKY «XOpOIIIOY, €CJIM PEUICHHUS ABYX U3 TPEX 3a]la4 BHIIOJIHEHBI 0€3 OIUO0K U
IIPEICTaBJICHBI apT'YMEHTHPOBAHHEIC BHIBOJIBI 110 TTOJYYEHHBIM PACUCTHBIM PE3yJIbTaTaM, a Mpu
peIlICHUH TPEThEH 3a/1auu JONYIICHbI HETOYHOCTH B PacdeTax U HEMPUHIUITHAILHBIC OITHOKH

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku vinonnenus snanus: KonTponabHas paboTa cCUMTaeTCs BHIIOITHEHHOH
Ha OIIEHKY «Y JOBJIETBOPUTEIILHOY, €CIIM PELICHU ABYX U3 TPEX 3a/1a4 BHIMOIHEHBI B IIEJIOM 0e3
MPUHIUITHAIBHBIX OITHUOOK, HO BBIBOJIBI IO MOJTyYEHHBIM PACUETHBIM pe3yJIbTaTaM ciiabo
apryMEHTHPOBAaHBI, @ TPEThS 33a]aua HE PelIeHa WIN IPU €€ PEeLIeHUHN JOMyIIEeHbl IpyOble OINOKH
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM ATTECTAIIUA
8 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

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

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

3. B 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/Muaukarop: UJ-2nk-1 Beibupaer napameTpsl 371eKTpooOOpYI0BaHUS, YUUTHIBAs
TEXHUUYECKHE U DIKOHOMUYECKHE OTPaHUYEHUs

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

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

3. B BepTuKanbHOM IUI0CKOM KaHase mupuHoi H = 0,15 M gacTuibl ocaxnarorces us3
TypOyJIEHTHOTO MOTOKA. YacCTHIIbI AUDIEKTPUUECKHE C OTHOCUTEIbHON JUAIEKTPUUECKOMN
IIPOHUIIAEMOCTBIO € = 3, pazuyca a = 9 MKM, OCakJ1at0TCs B I10JIE€ KOPOHHOTO pas3psiia ¢
HanpspbkeHHocThIo E. Ckopocth raza u = 1,1 m/c. Onpenenuts HarpsikeHHOCTH nosist E, mpu
KOTOPOI MO’KHO HE YUMTHIBaTh TypOyJIeHTHOTO nepeMerinBanus. Onpenenuts 3pPpeKTuBHOCTD
OCaXEHUS YacTHIl Ha JuyinHe KaHana L = 0,25 M, ecniu HanpsiKEHHOCTH MOJIst Bo3pacTeT Ha 40
%.

2.1. XapakTepuCTHKA a3pO30JIbHBIX CUCTEM: IIOHITHE a3pO30JI€H, BUIBI a3PO30JIeH.
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2. TexHONOTHH KOHBEPCHH Ta30B B Tu1a3Me 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 PA3ACISIOTCS MO JIEKTPOIPOBOIHOCTH 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 yros a oTpbIBa 4acTHUIIBI C OOJIBIICH POBOIUMOCTBIO.

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

3. PaccunTaTh CTCIICHh OYHCTKH ra30B B TPEXIOIHHOM IEKTPOPIIBTPE: IITUHA OJHOTO TOJIS
Lol = 3,0 M; ruionaap 0CaauTeIbHBIX JICKTPOIOB B OJTHOM IT0JIE eKTpoduibTpa 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; 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 AUDJICKTpUUYECKasi MPOHUIIaeMOCTh € = 4. Pacuer npoBecTu B
npennonoxxenuu ¢ = 1,1 u 1uig 3HaUYeHUs TOKa, MOTPEOIAEMOro KaXKIbIM U3 MOJIeH
anexktpoduinbTpa lkp = 200 MA. BsaskocTs raza m = 1,45x10-5 kr/(mxc).

4.1. IloBeeHUE YACTHUIIBI HA DIIEKTPOJIE B DNIEKTPUIECKOM TIoJie. 3apsii, MpruodpeTaeMblit
yacTulen Ha aiekTpoje. Cuibl, JEHCTBYIONINE HA YaCTUILY Ha AJIEKTPOJIE CO CTOPOHBI
ANEKTPUUECKOT0 MOJII KOPOHHOTO pa3psijia.

2. OuncTKa ra3oB JIeKTPOPHUIBTPAMU: IPEUMYILECTBA [0 CPABHEHUIO C IPYTUMHU CIIOCOOAMU
ounctku. [TpuHnnnuansHas cxema 3aekTpodunbTpa. KoHCTpYyKIUS 371€KTpOoPHUIBLTPOB.
OCHOBHBIE 3JIEMEHTHI AEeKTpohUIbTpa. TpeOoBaHUA K KOPOHUPYIOIUM U OCATUTEIbHBIM
AIIEKTPOJIaM.

3. Kakas momkHa ObITH CKOPOCTH KOHBEMEpa, 4TOOBI MPU HANTBUICHUH PACTIBUIATEIIEM C
BHEIITHEH 3apsIKoi Ha U3/IEeHH MOTy4aIoch KaueCTBeHHOe MOoKphITHe (tHambt < tpar)? Kakas
TOJIIIIMHA TTOKPBITHS TIOJydaeTCs Ha U31eNun?

YcnoBus HalbUIEHUS: PACcXo/l TOPOIIKOBOTO MaTepHualia yepe3 pacnpumrenas Q = 3,5x10-3
Kr/c; muametp dakena pacrnbuieHus dp = 0,22 m; koaddunuent ocakaenus h = 80 % mis
pacmbUIHTENEl ¢ BHEUTHEH 3apsIIKOi; TUIOTHOCTh YITaKOBKHU MOpoIIkoBoro ciost Kym = 0,65;
yAENbHBIN 3apsn gacTull mopoika 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. OGparHas KOpoHa C MMOPOIIKOBOTO cJios. Bpemsi BO3HUKHOBEHUsT 00paTHON KOPOHBHI.
Brusiaue ciost Ha 37IEKTpoie Ha BOJIbT-aMIIEPHYIO XapaKTEPUCTHKY KOPOHHOTO pa3psaa. Cuina,
JIEMCTBYIOIAsl HAa TOPOUIKOBBIN CJIOW Ha 3JIEKTPOJIE B M10JIE KOPOHHOTO pa3psijia.

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

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

6.1. JlamuHapHBIN ¥ TypOyYJIEHTHBIN PEXXUM JBIKCHHS. XapaKTEPUCTHKA TypOYIEHTHOTO
pexxuma TeueHus. Koapdumment typOynentaoi quddy3uun. OcaxxieHne MOHOAUCTIIEPCHBIX
YaCTHI U3 TypOyJIIEHTHOT'O IIOTOKA I0JIE TIOCTOSHHBIX BHEMIHUX cvil. Ciydan npeoOnagaHus
HAIPAaBJIEHHOTO JIBWKEHUS U Mpeo0iaiaHus TypOyJIeHTHOTO epeMelIiBaHUs.

D¢ dekTuBHOCTH OCaXIEHHS U3 TypOYJIEHTHOTO MTOTOKA.

2. Cratuueckast JJISKTPU3aIHs U ee MOCIeCTBUS. MeTo bl U3MEPEHHUSI OCHOBHBIX ITAPAMETPOB,
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 paauycoM a = 10 Mxm u 3apsaom ( = 1x10-14 Kun. [InoTHOCTh MaTepuana yacTui r =
3 r/em3.

Onpenenuthb, HAa KaKOH ATMHE TPYObl KOHIIEHTPALIMS a9PO30JIbHBIX YaCTHIl B Pe3yJIbTaTe
AIEKTPOCTATUUECKOTO paccesiHusi yMeHbIutTes Ha 50 %, eciiu BXOAHAs KOHIIEHTpaIus
cocrasigeT 20 = 20 r/m3.

MartepuaJbl 1Jis1 IPOBEPKU OCTATOYHBIX 3HAHUM
1.K kakoMy BUY BBICOKOBOJIbTHBIX JIEKTPOTEXHOJIOTUN OTHOCHUTCS JIEKTpocenapanus?
OTBETHI:

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

Bepusiii otBert: 1
2.0T 4Yero 3aBUCHT CTENICHb OYMCTKH ra3a B AJIEKTPOPMIBTPE?
OTBeTsI:
1 - npoBOAMMOCTH YaCTHII
2 - aTMOC(EpPHBIX YCIOBUH
3 - pa3Mepa 4acTHIl
4 - uBera yacTHI|
Bepnsiii otBer: 1,3
3.B kakux BBICOKOBOJBTHBIX DJIEKTPOTEXHOIOTHIX HE HCIIONB3yeTCs KOPOHHBIH pa3psia?
OTBeTHI:
1 - snexTpocenaparus
2 - 3JICKTPOMAarHUTHAS ITaMITOBKA
3 - 2IEKTPOPHUIBTPHI
4 - HeWTpanu3aIysa CTaTHICCKOro AICKTPUISCTBA
BepHsiii otBeT: 2
4.Kakoiil BuJ HEUTPaIu3aTopoB CTATHYECKOTO dJIEKTPUYECTBA IPUMEHSAETCA ITPU TPOU3BOCTBE
KMHO-(POoTOrpaduuecKiX TUICHOK U TIaCTUH?
OTBeTHI:
1 - maccuBHBII
2 - paaOaKTHBHBIN
3 - BBICOKOBOJIBTHBIN aKTHBHBIN
4 - a3pOIMHAMUYECKHI
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BepHplii oTBeT: 4
2. Komnerenuust/Mugukarop: NJI-5nx-1 AHanusupyer pe3ynbTaThl pacieTOB U UCCIICIOBAaHUN

Bomnpocel, 3axaHus

1.1. [Ina3zmoxumMudeckue TeXHOIOTHH. OCHOBBI IJIA3MOXHMHUYECKHX HpCO6p330BaHHﬁZ
XUMHYCCKU aKTUBHBIC YaCTULIBI, CKOPOCTH XHUMHYSCKOMN PCaKknuu, KOHCTaAHTa CKOPOCTHU
PE€aKknuu, SHEPTHUA aKTUBAIUH. Oco0EHHOCTH II1a3MOXUMHYECKUX peaKHHﬁ.

2. CreneHb OYMCTKH T'a30B B aneKkTpodmiibTpax. OcobeHHOCTH onpeencHust 3P GeKTHBHOCTH
OCaXJICHUS YacTUIl B 3JeKTpopuibTpax. Criocodbl 60psObI ¢ 00paTHON KOPOHOH B
ANEKTPOPHUIBTPAX.

3. JlaHbl XapaKTepUCTUKU OPOLIKOBOIO ciios: ToimuHa H = 4 MM; yaenbHOe COpOTHBIICHHUE
rv = 1012 OM*Mm; oTHOCHUTEIBbHAS IUANIEKTpUYecKas npoHunaemocts €l = 1,8. InoTHOCTH TOKA
Ha cioit j = 1,5%10-4 A/mM2. OtHOcuTenbHas MII0THOCTH Bo3ayxa d = 1,25. HanpskeHHOCTD
noJs y moBepxHoctH ciost Ek =2 xB/cwm.

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

2.1. JlaMuHaApHBINA U TYpOYICHTHBINA PEXKUM JABIKEHUS. XapaKTePUCTHKA TYpOYICHTHOTO
pexxuma Teuenus. Koapdunuent typOynentHoi auddysuu. OcaxaeHne MOHOJUCTIEPCHBIX
YacTHUIl U3 TypOYJIEHTHOIO TOTOKA I10JI€ MOCTOSHHBIX BHEIIHUX cuil. Citydau npeo0iiajaHus
HaIlpaBJIEHHOTO JABM)KEHUS U IIpeoliagaHus TypOyJIeHTHOIO epeMeLIMBaHUs.

D¢ dekTuBHOCTH OCcaXIEHHS U3 TypOYJIEHTHOTO MTOTOKA.

2. llpunuun nevictBust 6appepHOTo 030HATOpa. BiusiHue 3a30pa, AMAIIEKTpUUECKOro 0aprepa,
YaCcTOTHI MUTAIOMIETO HAIIPSHKEHUSI Ha BBIXO/IHBIE XapaKTEPUCTUKU 030HATOPA.

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

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

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

3.1. ITopoIIKOBBIi CJI0M M €ro0 OCHOBHBIE XapaKTEPUCTHKH. 3apsijiKa U pa3psiika MOPOIIKOBOIO
CJIOSl Ha BJIEKTPOJIE B BJIEKTPUUECKOM I10JI€ KOPOHHOT'O pa3psiza.

2. bapabanHblil TpubO3IeKTpocTaTUYECKUH cenapaTop. CenapaTopsl ¢ KUIISIIUM CIIOEM
(Tprbo3aeKTpocTaTHUECKUE (DIFOUAN3ALMOHHBIE cenapaTopsl). TprOo3aeKTpocTaTHUECKUI
cernapaTop CBOOOIHOTO Ma/ICHHUS.

3. B BepTukansHOM IIIOCKOM KaHane mupuHoi H = 0,2 M yacThIbl 0CaK1ar0TCs MO
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 rasa B kanane u = 1,15 m/c.

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

Omnpenenuts 3 PEKTUBHOCTD OCAXKACHUS YacTHIl Ha JuinHe KaHaia L = 3,0 m, eciu
HaNpsDKEHHOCTH MMoJId B KaHase coctasisieT E = 0,9xE].

4.1. JJamuHapHbI U TypOYJIEHTHBIN peXUM JIBHXKEHUS. XapaKTepUCTUKA TypOyJIEHTHOTO
pexxuma teuenus. Koapoumment typoynentHoit auddysuu. OcaxaeHrne MOHOIUCIEPCHBIX
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qaCTull 13 Typ6y.TIeHTHOI‘O IIOTOKaA IOJIC MTOCTOAHHBIX BHCIITHUX CHUIJI. Cnyqan npeo6na;[aHH;1
HAIpaBJICHHOTO JABWKEHUS U Ipeodaianns TypOyJIEHTHOTO IIepeMEeIIBaHMS.
O dekTuBHOCTH OCaXIECHHS U3 TypOYJIEHTHOTO MTOTOKA.

2. Craruueckast JJICKTPU3alHs ¥ €€ MOCIeACTBUs. MeTOIbl U3MEPEHHUSI 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. KosuteKTUBHBIE MPOLECCHI B a3PO30JIbHBIX CUCTEMAX. DIEKTPOCTATUUECKOE PacCesiHUE
MOHOJMCIIEPCHOTO a3p030J1sl. BiiMsHNMe KOHIIEHTPAIIMU YaCTHUI] HA XapaKTEPUCTHKU KOPOHHOTO
paspsna. BnusHue nucriepcHoi (a3bl Ha XapaKTEePUCTUKH KOPOHHOTO pa3psija B Ciiydae
JBUKEHHS YACTHI] BIOJIb CUJIOBBIX TUHUM U MIPH IBUKEHUH YACTHIIBI TIOMEPEK CHIIOBBIX
JTUHUH.

2. Dnexrpookpacka. IIpouecc pacnbuIeHUs )KUIKOCTU B 2JIEKTPUYECKOM I10JIE.
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 HUTPOOCH30I; B) YETHIPEXXJIOPUCTHIH
yriepon (e = 2,24) u MmetuinoBbii crupt (e = 32,6); 1) rekcas (e = 1,89) u areron (e = 21,45),
pu KoTopoMm OyneT obecrieueHa Y3 heKTUBHAS TUAICKTPUICSCKAs ceraparus 9acTUI]
Kpuctaunaeckoro kBapiia (el = 4,5) u unbMenuta (1Byokuch tTutana ¢ 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 pacnbuieHHs KUAKOCTH B IEKTPUUECKOM II0JIE.
DNEeKTPOCTaTUUECKHE, IEHTPOOEIKHBIE U AJIEKTPOITHEBMOPACTIBUIUTEH.

3. B TpyOuartslii 251eKTpohUIbTp BXOIUT adpO30JbHBIN MOTOK. Pagnyc ocaguteasHOTro
anektpona R = 0,13 m. [IpunoskeHHOE M HaYabHOE HAIIPSHKEHUE PaBHBI COOTBETCTBEHHO U =
33 kB n U0 = 21 kB. YacTuus! npoBoasiue, MOJIUIUCIEPCHBIE C TapaMeTpaMH 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. IlnazMoxumudeckre TexHoiIoruu. OCHOBBI MJIA3MOXUMHUECKUX TPeoOpa3oBaHuil:
XUMHUYECKH aKTUBHbBIE YaCTHUIIbI, CKOPOCTh XMMUYECKOM peaklnu, KOHCTaHTa CKOPOCTH
peakiuu, sHeprust akTuBauu. OCoOOEHHOCTH TIA3MOXUMHUYECKUX PEaKIIH.

2. Ilpunun faeiictBust 6apbepHOro o30HaTOpa. BimsHue 3a30pa, qUAIEKTpUUIECKoro 0apbepa,
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 anektpodpuinbtpe U= 1,1 mM/c;

K03 HUIMEHT HepaBHOMEPHOCTH ToJIs ckopocTteit KU = 1,1; k03 uimeHT BropuyHOro yHoca
kyr = 0,8; oTHOCHTeNBHAs 101 aKTHBHOM 30HKI (,9; OTHOIIIEHUE KOHLIEHTPALUH MTBLTH Y
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OCAIUTEIBHOTO JIEKTPOJIa K CpeiHEei KOHLEHTPAIMH 1o cedeHuto ¢ = 1,05; qacTHIbl
JIUDJIEKTPUYECKHE, € = 5.

Haiitu, yuntbiBast BKJIaJ HEAKTUBHBIX 30H, (DPAKIIMOHHYIO CTETIEHb OYMCTKHU Ta3a Ipu
CIeIyIOIUX pa3Mepax yacTuil: a =4 MkMm. CyMMapHasi IIomaib 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. CterneHp OYMCTKH ra3oB B 3ekTpodmisTpax. OcodenHocTH onpeneneHus 3hHEeKTHBHOCTH
OCaXJIEHUS YacTUIl B 3JeKTpodmibTpax. Criocods! 00psObI ¢ 00paTHOM KOPOHOH B
EKTPOPHUIBTPAX.

3. Kakas nomxHa ObITh CKOPOCTh KOHBEHEpPa, 4YTOOBI IPY HAIIBLJICHUH PACIBUIUTENIEM C
BHEUIHEN 3apsAIKON Ha U3/IEIUH N10JIy4aJoCh KaueCTBEHHOE MoKphITueE (tHambui < 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. HanbiisieTest SIIOKCHIHBIN MaTepHall ¢ IIIOTHOCThIO 1 = 1440 kr/M3 u
OTHOCHUTEIIbHOM TUANIEKTPUIECKON MPOHUIIAEMOCTHIO € = 3.

MaTepI/IaJ'[bI AJIS MIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Kakoii BuJ 3aps 1K1 4aCTHILl IPUMEHSETCS IPU AUIIEKTPHUUECKON cernapanun’?
OTBeThI:
1 - 3apsika B ojie KOPOHHOT'O paspsijia
2 - MHAYKIMOHHAS 3aps/IKa
3 - craTHyecKasi 3JIeKTpU3aLs
4 - HUKaKo
BepHnplii otBeT: 4
2.Kakue BemecTBa 00pa3yroTcs Py MIa3MOXUMHUYECKOM CHHTE3e?
OtBeTsI:
1-Bona
2 - 030H
3 - aMMuax
4 - 30710TO
BepHnrriit otBeT: 2
3.YacTuibl Kakoro AMana3zoHa pa3Mepa MPaKTUYECKH HEe YIaBIUBAOTCS B AIeKTpoduibTpe?

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 nprmKuMaeT YaCTHILY K TOBEPXHOCTH AJIeKTpoa’?
OTtBeTsI:
1 - cuita 3epkanbHOTO 0TOOPAKEHHS
2 - cujia TSHKEeCTH
3 - meHTpoOexKHas cuiia
Bepnsiit otBeT: 1
6.Kakoii BU]T 3apsiIKU HCTIOIB3YETCSl B TEXHOJIOTHSIX HAHECCHHUSI MTOJIMMEPHBIX TTOPOIITKOBBIX
MOKPBITUM B DJIEKTPUUECKOM 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, CBOOOJHO IPUMEHSIET CBOU 3HAHMS JUI1 OOBSICHEHUS PA3JIMUHBIX SIBICHUH U peIIeHus
3ajad.

Oyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu gvtnoanerus 3uanus: Ouenka «XOPOILIO» BoicTaBnsieTcsa CTYACHTY,
MIPABUJILHO BBITIOJHUBILIEMY MPAKTHYECKOE 33JJaHUE U B OCHOBHOM IPABHJIBHO OTBETUBIIIEMY 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 snanua: Ounenka «¥Y JOBJIIETBOPUTEJIBHO»

BBICTABJIETCS CTYJEHTY, KOTOPBIH B OTBETAaX Ha BOIPOCHI 9K3aMEHAIIMOHHOT0 OUjIeTa JOMYCTHII

CYIIECTBEHHBIE U JaXke rpyOble OMMOKH, HO 3aT€M MCIIPaBHJI X CaM, a TAKXKe HE BBITOTHUII
MIPaKTUYECKOE 3aJJaHie U3 dK3aMEHAIIMOHHOT0 OnieTa, Ho 1100 HaMETUJI MPaBUIbHBIN YT €r0

BBINOJIHEHUS, MO0 0 YKa3aHUIO 3K3aMEeHaTopa pelu APYyTyro 3aady U3 TOro ke paszaesna

JUCIUIINHBI.

II1. IIpaguna évicmaenenusn umo2o60i OUEeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOW CHUCTEME ISt
crtynento HUY «MOW» Ha 0CHOBaHMM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIIAIOIINX.
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