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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.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. IIK-2 CniocoOeH NpuMEeHATh METO/Ibl aHAJIN3a, pa3padaTbiBaTh U 000CHOBBIBATh TEXHUUYECKHE
pELICHHS TPU IPOSKTHPOBAHUU 00BEKTOB NMPO(ECCHOHANBHON AEATEIBHOCTU (TEXHUKH U
NEKTPO(U3UKH BBICOKUX HAPSKEHUI)
N/I-5 leMOHCTpUPYET IOHUMAHUE BO3MOKHOCTH UCIIOJIB30BAaHUS BBICOKMX HAIIPSIKEHUN JUISL
HOBBIX U IIEPCIEKTUBHBIX MPOEKTHBIX U TEXHOJIOTMYECKUX PEIICHUN

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanuzanuu: 3aniuTa 3aaaHUs
1. 3amuTa naboparopusix padot Nel u N2 (JlaGoparopHnas paborta)
2. 3ammTa nadoparopHsix padboT Ne3 u Ned (JIabGopatopHas pabora)
3. 3amuTa naboparopubsix padoT Ne5 u Ne6 (JlaboparopHnas pabota)

Dopma peanmzanuu: ITncemenHas pabora
1. KonrponpHas padora Nel (KonTpoasHas padbora)
2. KonTponbnast padota Ne2 (KonTposapHas padora)

BPC aucuuniavHbl

3 cemecTp

Beca KOHTpOJIBHBIX MepONpUITHIL, Y0

Hanekc KM- | KM- | KM- | KM- | KM-

Pa3gen nucuuIminHbl KM: 1 ) 3 4 5

Cpok KM: 7 15 4 9 14

HpOHGCCI)I OCAXKICHHUA a3PO30JIbHBIX YaCTHIl B
SJICKTPHUYCCKOM I10JIC

Hpoueccm OCAXKIACHUA a3PO30JIbHBIX YaCTHUILl B

+ + + + +
DJICKTPUYIECKOM I10JIE
[Ipouiecchl Ha OCaIUTEIBHOM JIEKTPOAE
[Ipouiecchl Ha OCaIUTEIBHOM JIEKTPOAE + + + + +
Komnnexktususle IIPOLECCHI B a3PO30JIbHBIX CHCTEMAaX
KomniaexTuBubie MPOILIECChI B adPO30JbHBIX CUCTEMaX + + + + +

DIIEKTPOTEXHOJIOTUUECKHE MPOIECCHI U aIapaThl,
OCHOBAHHbBIE HA TPUMEHEHUH CUJIBHBIX AJEKTPUUECKUX
noJjien




DIIEKTPOTEXHOJOTUUECKHE MPOIIECCHI U aIllapaThl,
OCHOBaHHbIE HAa MPUMEHEHHUH CUJIbHBIX 3JIEKTPUUECKUX
oJen

BEICOKOBOJIBTHBIC IJIA3MOXHUMUUECKHIE TCXHOJIOTHH,
IMPONECChI U anIaparhl

BEICOKOBOJBTHBIE IJIA3MOXHMHUUECKHIE TCXHOJIOTHH,
IMPONECChI U anIaparhl

[Tporecchl CTaTUYECKOMN AIIEKTPHU3AIUN U METOIbI OOPHOBI ¢
MIPOSIBJICHUSIMU CTATUYECKOTO AJIEKTPUUECTBA

[Tporecchl CTaTUYECKOM AIIEKTPHU3AIMN U METOIbI OOPHOBI ¢
MIPOSIBJICHUSIMUA CTATUYECKOT0 AJIEKTPUUECTBA

BEICOKOBOIBTHEIE SJICKTPOTEXHOJIOTHYCCKHUEC ITPOLECChI U
arraparbl UMITYJIBCHOI'O BOSIIGP’ICTBHSI Ha MaTCpUaJIbl

BEICOKOBOIETHEIE SJICKTPOTEXHOJIOTHYCCKHUEC ITPOLECCHI U
arraparbl UMITYJIBCHOI'O BOSIIGP’ICTBHSI Ha MaTCpHUaJIbl

A5p030JIbHBIE 3JIEKTPOra3olMHaMUYECKHE YCTPOHCTBA U
annaparsl

A5p030JIbHBIE 3JIEKTPOra30lMHaMUYECKHE YCTPOHCTBA U
annaparsl

Bec KM:

14

28

14

14

30

$O61mast yacte/J{j1st IPOMEKYTOUHOMN 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

I1K-2 U-5mk-2  [emoHcTpupyer | 3HaTh: 3ammuTa 1abopaTopHbIX padot Nel u N2 (Jlaboparopras paboTa)
MOHMMAaHUE BO3MOKHOCTHU | JEHCTBYIOIINE TOIXO/IbI B KonTponbnas padora Nel (KoutponbsHas pabora)
UCIIONIb30BAaHUSI  BBICOKHX | OOJIACTH MPOCKTUPOBAHUS M | 3amuTa JrabopaTopHbIX padoT Ne3 u Ne4 (Jlaboparopras padoTa)
HaIPSKEHUM U1 HOBBIX M | IPUMEHEHUS 3amuTa nadoparopubsix padot Ne5 u Ne6 (JIaGopaTopHas pabota)
MEPCIEKTUBHBIX MPOEKTHHIX | BEICOKOBOJIBTHBIX Kontponbnas padota No2 (KontponsHas pabota)
u TEXHOJOTHYECKHX | AJIEKTPOTEXHOIOTUYECKUX
penIeHui anmapaToB U YCTAHOBOK

OCHOBHBIE HCTOYHHUKH
Hay4HO-TEXHUYECKOMN
uHpopManuu 1o pusnKe
MIPOLIECCOB MOBEJCHUS
a’pO30JIBHBIX YaCTHULl B
CHJIBHBIX AJIEKTPUYECKUX
MOJISAX, 110
M1a3MOXUMUYECKUM
poreccam, 1o nporeccam
BO3JICUCTBHUS CHILHBIX
ANEKTPOMAarHUTHBIX TOJIEH
Ha MaTepuabl, 1o
MIPUHLIMIIAM JEHCTBUS U
KOHCTPYKLHUSAM
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTUYECKUX
anmnaparoB

OCHOBHBIE METOJIbI U




METOAMKHU pacyera
BBICOKOBOJIBTHBIX
3IEKTPOTEXHOJIOTHUECKUX
MIPOLIECCOB U alapaToB
YMers:

CaMOCTOSITEIILHO
pa3dupaTbcs B METOIUKAX
pacuera BHICOKOBOJIBTHBIX
3IEKTPOTEXHOJIOTHIECKUX
YCTaHOBOK U MPUMEHSThH UX
JUISL pEUIEHUS TOCTaBJICHHOU
3a/1a4u

CaMOCTOSATENILHO BBITIOJIHATH
pacyeTsl MPoIIEeCCOB,
SIBJISTFOIIUXCSL OCHOBOM
BBICOKOBOJIBTHBIX
3JIEKTPOTEXHOJIOTHIA,
pacyeTsl BBICOKOBOJIBTHBIX
AIEKTPOTEXHOJIOTHIECKUX
anmnapaToB M aHAJIN3

3¢ (HEeKTUBHOCTH UX
MIPUMEHEHUS

OCYIIECTBIISTH MMOUCK U
aHAJIM3UPOBATh HAYYHO-
TEXHUYECKYIO HH(POpMAIHIO
0 CYHIIECTBYIOIIUX M HOBBIX
HaIpaBJICHUSX TPUMEHEHUS
BBICOKOBOJIbTHBIX
AIEKTPOTEXHOJIOTHIECKUX
MPOIIECCOB U aNMaparoB U
BBIOMPATh HEOOXOIUMBIE
KOHCTPYKLIUOHHBIE
9JIEMEHTHI BBICOKOBOJIBTHBIX




QJICKTPOTCXHOJIOTHYCCKUX
aIrrapaToB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Kontpoabnas padora Nel

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 14

IIpouenypa npoBeaeHuss KOHTPOJILHOr0 Meponpusitusi: [IpoBoautcs B muchMeHHON (hopme B
BUJIE M3JI0KEHUS Pa3BEPHYTOr0 OTBETA HA BOIPOCHI 3afaHus. Bpems Ha moaroroBky orera — 60

MUHYT.

KpaTkoe conep:kanue 3a1aHusi:

KonTponbras padora Nel o6XBaThIBaeT rnepBbie qBa pasjaena nucuuiuinasl ("IIpoyeccol
0CadICOeHUsl AdPO30NILHBIX Yacmuy 8 snekmpuyeckom noie “ u lIpoyeccwl Ha ocadumenbHoOM
anekmpooe") n 3aTparuBaeT CIeAYIOINe TEMBI:

1. O pexTuBHOCTD OCAKIECHUS YACTHUI] U3 JIAMUHAPHOTO U TYpOYJIEHTHOTO IMOTOKA;

2. Cuiibl, JEMCTBYIOIUE HA YACTULIBI HA OCAJAUTEIBLHOM 3JIEKTPOJE;

3. Cunbl, AHCTBYIOIIME HAa TOPOIIKOBBIN CIIOH Ha AJIEKTPOIE.

KontpomnbHas paboTa COIEpKUT TPH 3a1a4H.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: OCYLIECTBIATH IIOUCK H

AHAJIM3UPOBAThH HAy4HO-
TEXHUYECKYI0  HHPOPMAIUIO O
CYIIECTBYIOIINX u HOBBIX
HaIlpaBJICHUAX MMPUMCHCHUA
BBICOKOBOJIBTHBIX

ANEKTPOTEXHOJIOTHIECKUX
MpOLIECCOB M amlmapaTtoB H
BBIOMPATH HEe0OXOaUMBIE
KOHCTPYKIIMOHHBIE DJIEMEHTEI
BBICOKOBOJILTHBIX
ANEKTPOTEXHOIOTHYECKUX
anmnapaToB

1.B ropu3oHTanbHbIN MIIOCKUHN KaHa mupuHoit 0,03 m
BXOJIUT JJAMUHAPHBIN a3PO30JIbHBIN IIOTOK CO CKOPOCTHIO
0,8 m/c. Pagmyc wactun 20 mxm. YacTHIIBI IPOBOASIIIE
U TIPEIBApUTEIBHO 3apsDKECHBI B T10JIE KOPOHHOTO paspsijia
C HaNpsKEHHOCThIO 3 kB/cm. [InoTHOCTH MaTepuana
qacTui: 2 CM% Hanps»KeHHOCTb 3JIEKTPUYECKOT0 OIS B

kaHane 2 kB/cm. Onpedenums, Ha KaKOU U3 CTEHOK
KaHasa Oy/ieT MPOUCXOJUTh OCAX/IEHUE U YeEMY paBHA
3¢ PexTUBHOCTD OcaxaeHus Ha aiuHe 0,15 m on
JEMCTBUEM DJIEKTPUUECKOTO MO U CHUIIBI TAKECTH.
2.Ha ropu3oHTaIbHOM 3JIEKTPOE JIEXKAT ABa
nonyuancona ¢ noixyocsimu a/b =a/c=2u b =10
mrm. Ilone KOpoHHOTO pa3psizia XapaKTepu3yercs
HaIpPsHKEHHOCTBIO 4 KB/cM M TIIOTHOCTBIO TOKA 2 X
10~*A/m2.

[TapameTpsl epBOIl HACTULIBI: OTHOCUTEIbHAS
TU3JIEKTpUYEcKas IPOHULIAEMOCTh 3; yeNIbHOE
CONpOTHBIEHHE MaTepuana yacTuisl 108 Om M.

r
[TnoTHOCTH MaTepyana 4acTuLbl 2,5 —.
cM
[TapameTpsl BTOpOW YaCTHIIbI: OTHOCHTEIbHAS
TUDIIEKTPUYECKast MPOHUIIAEMOCTD 2; YIEIbHOE
conmpoTuBieHHe MaTepuana yactuisl 101 Om .

r
[TnotHoCTH MaTepHana yacTuiel 1,3 —.
CM

Onpeodenump, yepe3 Kakue NpOMEXYTKH BPEMEHH
YJaCTHUIIBl OTOPBYTCS OT TIOBEPXHOCTH JJIEKTPOJIA.

VYMeTh: CaMOCTOSITEIILHO
BBIITOJIHATH pvaeTI)I HpOHeCCOB,
SIBJIIOIIIAXCSA OCHOBOMH

l.qaCTI/ILIa (HOJIYBJIJ'II/IHCOI/I,I[) JIC)KUT HA TOPU30OHTAJIbHOM
OJICKTPOJE B IIOJIE€ KOPOHHOTO pa3psAana € IMJIOTHOCTBIO




BBICOKOBOJIBTHBIX
AJIEKTPOTEXHOJIOT A, pacuersl
BBICOKOBOJIBTHBIX
AEKTPOTEXHOJIOTMYECKUX
anmnaparoB U aHaJIn3

3¢ (HEeKTUBHOCTH MX IPUMEHEHUS

toka 100 MM—? Y HaIPSHKEHHOCTHIO TOJIS Y 3JiekTpoza 1
kB/cm. TlapameTpsl yactuisl: noiayocu a/b = a/c = 2;
IJIOTHOCTh MaTepHuasa 4acTuilbl 2,5 CM%; & = 4.
IIpoBOAMMOCTD YaCTHUIIBIL:

-11 1 -9 1
a)y,, =10 m;6)y,,1 =4x10 OMM;B)Vvl

1
=10"8 ——.
OMm
Onpeodenums nuanason 3HadeHuii b (pasmepon

YACTHUIIBI), TPH KOTOPBIX YacTUIIA OYAET OTPHIBATHCS OT
anektpoja yepes 0,1 c.

2.B BepTUKaAIBbHOM IJIOCKOM KaHajie mupuHou 0,22 m
YaCTHUILIBI OCAXKIAIOTCA MO/ JCHCTBUEM dJIEKTPUUECKOM
CUJIBI U3 TYpOYJIEHTHOTO MOTOKA. YacTHUIIBI TPOBOASIINE,
paauyca /6 mxm, OCaXKIAIOTCA B MOJIe KOPOHHOTO
paspsna ¢ HanpsbkeHHOCThIO E. CkopocTh ra3a B kaHase
0,95 m/c.

Haiimu HanpsHKeHHOCTH MOJIs B KaHane E, mpu koTopoit
MOHO CYHUTATh, YTO YACTHUIIBI OCAKIAIOTCS O€3
MepeMelTuBaHusl.

Onpeodenumsp >bHEeKTUBHOCTh OCAXKICHUS YaCTHUL] HA
JuInHE KaHana 0,25 m, eciau HalpsKEHHOCTh T0JIs B
kanane yBennuutcs Ha 20 %.

YMeTn: CaMOCTOSITEIIHFHO
pa3dupaThCs B METOJUKAX pacyera
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOIOTHYECKUX
YCTaHOBOK nu HpI/IMCHSITI) nux Hajd
pELIeHs TOCTABICHHOW 3a/1auun

1.B BepTuKanpHOM IJIOCKOM KaHaje mupuHou 0,18 m
YaCTHLIBI OCAXKIAIOTCA MO/ JEHCTBUEM DJIIEKTPUUECKON
CHJIBI U3 TYpOYJIEHTHOTO MOTOKa. YacTuiibl MpoBOsIIHE,
paauyca / mMkm, OCaXAAOTCS B 11016 KOPOHHOTO pa3psiia
¢ HanpsbkeHHocThIo E. CkopocTh ra3a B kaHaine [ m/c.
Haiimu nanpspkeHHOCTH 101 B KaHane E, npu kotopoi
MO>KHO CUUTaTh, YTO YaCTHUIIBI PABHOMEPHO
IIEpEMEIINBAIOTCA B OTOKe. OnpenenuTsb

3¢ (HEKTHBHOCTH OCAXKICHUS YaCTHII HA JUTHHE KaHaIa 3
M, €CIIM HANIPSY)KEHHOCTH TOJISI B KaHAJIE YMEHBIIUTCS Ha
10 %.

2.B niockuil TOpU30HTaIbHBIN KaHAT BXOJUT
JTaMUHAPHBIN a3p030JbHBIA TOTOK. CKOPOCTh MOTOKA
raza /,2 m/c; Beicota kaHana 0,025 m; paguyc yactui 14
MKM; 9aCTULIBI TUAIEKTPUIECKHE C OTHOCUTEIIBHOMN
JURIEKTPUUECKOM MPOHUIIAEMOCTHIO 3 U
MIPEIBAPUTENILHO MOJIOKHUTENBHO 3apsKEHBI B [10JIE
KOPOHHOT'O pa3psijia C HalpsHXKEeHHOCTbI0 3 kB/cm,
IUIOTHOCTh MaTepuana yactun 3,4 CMLS Onpeoenumsp

3¢ EKTUBHOCTH OCAXKICHUS YaCTHI] IO AEHCTBUEM
ANEKTPUYECKOTO TOJIS U CUITBI TSDKECTH Ha JutuHe 0,2 m

IIpU IIPUJIOKEHHOM K BEPXHEH CTEHKE KaHalla
HanpsbkeHuu 3 kB.

Onucanune MKAJbI OIICHUBAHUA:




Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku epinonenus 3uanua: KoHTponbHas paboTa CYMTASTCs BHITIOJTHEHHON
Ha OIeHKY «OTJINYHOY», €CITU PEIICHUS BCEX 3a/1a4 BHIMOJHEHBI 0€3 OMMOOK U MPEICTABICHBI
apryMEHTUPOBAHHBIE BBIBOIBI IO MOJIYICHHBIM PACUETHBIM PE3YJIbTaTaM.

Ouenka: 4
Huodicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 80
Onucanue xapaxmepucmuxu evinoanenusi snanus: KoHTpoJIbHas padoTa CYUTACTCS BBIIIOJTHESHHON
Ha OLIEHKY «XOpOIII0», ECITH PEIICHHUS JBYX U3 TPEX 3a7a4 BIIOITHEHBI 0€3 OIIMOOK 1
IIPEJICTaBJICHBI apT'yMEHTHPOBAHHBIC BHIBOJIBI 110 MTOJYYEHHBIM PAaCUCTHBIM PEe3yJIbTaTaM, a IIpH
pEIIeHNHY TPEThel 3a]a4u JOIMYIIEHB HETOYHOCTH B pacueTax U HENMPHHIIUIIAATHHBIC OTHOKH.

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoanenusi snanus: KoHTpoJIbHas padoTa CYUTACTCs BBIIIOJTHESHHON
Ha OLIEHKY «Y JOBJICTBOPUTEIHHOY, €CIIH PEIICHUS ABYX M3 TPEX 3a7a4 BHIMOJIHCHBI B IIeJIOM 0e3
MPHUHIUITHATIBHBIX OIIUOOK, HO BHIBOJIBI IO MOJYYSHHBIM PACYCTHBIM pe3yJIbTaTaM ciiabo
apryMEHTHPOBAHBI, a TPEThS 3a/1a4a HE PEIICHA WIIH MIPH €€ PEIICHUH JTOMYIICHBI TPYObIe OITHOKH.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus: snanus: KoHTposibHas paboTa CYUTAeTCs BBITIOTHEHHON
Ha OIeHKY «HeymoBIeTBOPUTEIHHOY, €CIIM HE PEIICHBI IBE MM TPH 33]1a4H.

KM-2. KontpoJsabHas pabora Ne2

®opmbl peaausanun: [lucemennas padbora

Tun kouTposbHOro Meponpusitusi: KourpossHas padora

Bec konTposbHOro Meponpusitusi B BPC: 28

IIpoueaypa mpoBeleHHs1 KOHTPOJbLHOr0 Meponpusitus: [IpoBonutcs B mucbMeHHOU ¢dopme B
BUJIC M3JIOKEHHS Pa3BEPHYTOTO OTBETAa Ha BOIMPOCH 3amaHus. Bpems Ha moaroroBky oreera — 60
MUHYT.

Kparkoe cogep:xanue 3ajaHus:
Tema KOHTPOIBHOM paboThl Ne2: «DIEeKTpOCTaTUYECKOEe paccestHue a3po30ist; 3P (HEKTUBHOCTh
OUHMCTKH T'a30B B 3JEKTPODUIBTPaAX; dJEKTPUUECKas cernapalys YacTHIL; MOPOIIKOBbIE
pPaCIBUIMTEIN C BHEUIHEN U BHYTPEHHEN 3apsIKO».

KontponbHas paboTa cCOCTOUT U3 TPEX 3a/ad, I PELICHUsI KOTOPBIX, CTYIEHTY HY>KHO
IPUMEHUTD 3HAHUA MO CIEAYIOIINM pa3/iesaM JUCHUIUIMHEL: "KoeKTHBHbIE TPOLIECCH] B
a’pO30JIbHBIX cucTeMax", "INEKTPOTEXHOIOTMUECKHUE IPOLIECCHI U allapaThl, OCHOBaHHBIE Ha
NPUMEHEHUU CHJIBHBIX AIEKTpUYECKUX Mosieil", "BpICOKOBOJIBTHBIE MJIA3MOXUMHUYECKHE
TEXHOJIOTHH, Mpoliecchl U anmnapatel'”, "[Iporecchl cTaTHYecKOo 3JIEeKTPU3allid U METO b
60pbOBI C MPOSBICHUSIMUA CTATUYECKOTO dJIeKTpruuecTBa " 1 "A3p030IbHBIE
ANEKTPOra30JMHAMUYECKHE YCTPONCTBA U aIllapaThl'.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

YMeTb: OCYWIECTBIATH IIOUCK U 1.Kakas nomxHa ObITH CKOPOCTh KOHBEHEpa, YTOOBI MPU
aHaJIU3UPOBAThH Hay4HO- HaITbUIEHUH PACIIBUIMTENIEM C BHEIIHEN 3apsIKOM Ha
TEXHUYECKYI0  HH(POpMAIMIO O U3JIEIMH T10JIy4aI0Ch KaueCTBEHHOE OKPBITHE (10
CYILIECTBYIOIIUX 51 HOBBIX BO3HUKHOBEHHUS HHTEHCUBHON 00OpaTHON KOPOHBI)?
HaIlpaBJICHUAX [IPUMEHEHUS Kakaa ToniyHa NOKPHITHSA MTOJIy4aeTCsl HA U31ETIUU?
BBICOKOBOJIbTHBIX

JJIEKTPOTEXHOJIOTMYECKUX Y cnoBus HallBUICHMUS:

10




OpoIeCCOB W ammaparoB u

Pacxox mopomkoBoro Marepuana yepe3

BBIOMPATH HE0OX0IUMbIe pacnsuutens 3 X 1073kr/c; nuamerp pakena

KOHCTPYKLIMOHHbBIE JJIEMEHTBI pacnbuienust 0,22 m; koadpduunent ocaxaenus 85 % s

BBICOKOBOJIBTHBIX pacnbpuIMTENEN C BHEIIHEHN 3apsIKO; IJIOTHOCTh

3JIEKTPOTEXHOJIOTUYECKUX yIaKkoBKU nopoukoBoro cios 0,5; yaenbHbIi 3aps

anmnaparoB qacTull nopoika /,/ mKn/ke; cpeqHssi IJIOTHOCTh TOKa
KOpOHHOTO paspsina 125 MM—KZAHaHBIJISIeTCSI SIOKCUIHBIN
MaTepual ¢ m1oTHocThI0 1300Kr /M3 1 oTHOCUTENBHOM
JMRJIEKTPUUECKOM MPOHUIIAEMOCTBIO 4.

YMeTs: CaMOCTOATEJIbHO 1.B kpyriyro tpyOy co ckopocThio 0,65 m/c BXOTUT

BBIIIOJHATh pacueThl IPOLIECCOB, a’p030JIbHBIN MOTOK, COAEPKAILUN YaCTULbl paJHyCOM

SABJISTFOLIUXCSI OCHOBOM 15 mxm v 3apsgom 1 X 107 K. IlnotHoCTs MaTepuana

BBICOKOBOJIBTHBIX vactun 3r/cm>.

3JIEKTPOTEXHOJIOT U, pacueTsl

BBICOKOBOJIbTHBIX Onpenenurp, Ha Kakoi JAJMHE TPYObl KOHLEHTPALIUS

3JIEKTPOTEXHOJIOTUYECKUX a’pO30JIbHBIX YACTHUIl B Pe3yJbTaTe

anmnaparoB U aHaJIn3 AJIEKTPOCTATUYECKOTO paccesHust ymeHbIutes Ha 80 %,

3 PEKTUBHOCTH UX TPUMEHEHUS

€CITM MacCoBast BXOJHAsi KOHIICHTPALXs COCTaBIsieT 251/

M3,

Haiimu BpeMs 06pazoBaHusi 00paTHON KOPOHBI U CUITY,
JICACTBYIOLIYIO Ha CIIOM.

2.YacTuiibl IByX COPTOB pa3/IeistOTCs O
AJEKTPONPOBOHOCTH B KOPOHHOM CEeIapaTope.
Pa3nensiembie 4acTUIIBI UMEIOT CIEIYIOIINE TapaMETPHI:

1
= -6 e
Y, 5x10 OMM'E 1

r
— an. . 2
= 80: WJIOTHOCTb2,5 ey paanyc45Mrm. y )vl

;5(2)1

1
— 10-12
=10 OmM
= 3; mI0THOCTB2,51/cM3; pasgryc45MKM.
Panuyc cenaparopa 6apabana 0, /4 m. CKkopocTh
BpateHus 6apabana /10 o6/mun. Cuna anre3uu
onpenensercs F,; = Ky Xm X g;roe Ky =1,2.
HanpskeHHOCTB T0J1s1 Ha IOBEPXHOCTH OapabaHa paBHA
2,5 kB/cm.

TpeOyeTtcsi, C y4eTOM CHJI 3epKaTbHOTO OTOOPaKEHUS:
1) éb1opams HEOOXOIUMYIO IS pa3IeeHus! IIOTHOCTh
TOKa KOPOHHOTO pa3psijia;

2) onpedenums CKOPOCTh BpaleHus Oapadbana N, npu
KOTOPO# yroJ [ oTpbIBa YaCTHIIEI ¢ OOJIbIIEH
MIPOBOJIMMOCTBIO OT IIOBEPXHOCTH OapabaHa COCTaBUT
450;

3) npoeepums BO3MOXHOCTH OTPBIBA HEMPOBOISIICH
yacTuilel mpu [ = 1500, momnarasi, 4To 30Ha KOPOHHOTO
paspsiia pacnpocTpaHeHa BIUIOTh JI0 3TOTO YTIia.

VYMeTn: CaMOCTOSITEIIHLHO
pa3dupaThCs B METOIUKAX pacyera
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTHYECKUX

1./laHBI BOJIBT-aMIIEPHBIC XapPAKTEPUCTUKH, CHATHIC B
CUCTEME IJIEKTPOIOB «KOAKCHAIIbHBIE [IMITUHAPKD) CO
cioeM u 6e3 Hero. Pagnyc 6ombiiero nunuaapa 0,14 m.
TommmuHa ciaos 2 mm.
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YCTAaHOBOK W IMPUMCHATH HUX IJIA
peiCHuA MMOCTaBJICHHOM 3aJa4du

Hocmpoumb 3asucumocmsp yACIBHOT'O COIIPOTUBJIICHUA
OT IINIOTHOCTH TOKa.

Onpeodenums cuny, NISUCTBYIOIIYIO Ha CJIOW, PU
nuHeHOM Toke 0,2 MA/m, TIoNaras, 4To HAIPsSHKEHHOCTD
T0JIs y IOBEPXHOCTH cJi0s paBHa 2 kB/cm, a
OTHOCHUTEIIbHAS AUDJIEKTPUUECKask IPOHULIAEMOCTD CJI0s
paBHa 2.

2.YacTuupl IByX COPTOB pa3/eistOTCs 110
ANEKTPONPOBOJTHOCTH B KOPOHHOM 3JIEKTPOCENnapaTope.
Pa3nensemble yacTULbl UMEIOT COOTBETCTBEHHO

CIEAYIOUIUE MTapaMeTPhl:
1
@ =106—. @
Vo 10 OMM'E 1
= . - . (2)
80; m10THOCTBL2,5 ek paauyc40MKmM. y -

— 1021,

1
OMM

r
= 3; IJIOTHOCTH2,5 3 paanyc40MKM.

cM
Pagmnyc 6apabana 0,/ m; ckopocts Bpamienus 100
00/mun. Cula are3un ONpeeNsAeTCs BEIpaKeHueM F,, =
Ky Xxm X g; rne K; = 1,5. HanipsikeHHOCTB 1OJIS Ha
noBepxHOCTU Oapabana paBHa 3,2 kB/cm. Tpebyercs, ¢
YUYETOM CHJI 3epKaJIBbHOTO OTOOPaKECHUS:

1. Botopamp neobxoqumyto st 3HPpeKTHBHOTO
pa3aeneHus IIOTHOCTh TOKa KOPOHHOTO pa3psijia.

2. Haiimu yron OTpbIBa YacTUIBI ¢ OOJbIIEH
MIPOBOJIUMOCTBIO.

3. IIpoeepump BO3MOKHOCTb OTPbIBAa HETIPOBOASIIEH
yacTuubl npu yrie 1350, nonaras, 4To 30Ha KOPOHHOTO
paspsjia pacpocTpaHeHa BIUIOTh J0 3TOTO yIia.
3.YeThIpexnoabHbIN IIIACTUHYATHIN 3JIEKTPOPUIBTP
XapaKkTepu3yeTcs IapaMeTpaMu: pacCTOSHUE MEXKIY
KOPOHHUPYIOIUMH U OCAAUTEITHHBIME AIekTpoaamu 0,14
M; JUTMHA OJTHOTO TOJIs AneKTpoduibTpa 2,5 M,
HaTPsHKEHHOCTD TOJIS Y OCAIUTENBHBIX 3JIEKTPOJIOB 3
KB/cm; cKOPOCTh NOTOKA Ta3a B aneKTpodmibTpe 1,2 m/c;
K02 (ppuIMeHT HepaBHOMEPHOCTH MO ckopoctei 1,1;
koa¢dunreHt BTopuuHoro ynoca 0,8; otHocuTenbHas
J0JIs1 aKTUBHOM 30HKI 0,9; OTHOIIEHNE KOHIICHTPAITTH
IBIIN Y OCaIUTENLHOTO AIIEKTPO/AA K CpeaHEn
KOHIICHTpanuu 1o cedenuto 1,0; gacTurist
IMRJIEKTpUYEcKue, € = 5.

Haiimu, yauteiBast BKJIaJ HEaKTUBHBIX 30H,
(paKIMOHHYIO CTENIEHh OYMCTKH Ta3a MPH CISAYIOMINX
pa3Mmepax 4acTull: a = 4 MKm.

CyMmapHast IIona b 0CaJuTeIbHBIX JIEKTPOIOB B
oxHOM mone snexTpoduasTpa 1000 M2, Tok KOPOHHOTO
paspsiaa coctaBisieT /50 mA.

12




Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu evinoanenus: snanus: KoHTpoJIbHas padoTa CYUTACTCs BBITIOJTHESHHON
Ha OLEHKY «OTINYHOY, €CIIU PEIICHUS BCEX 3a/1a4 BBIIIOJIHEHBI 0€3 OMMOOK U MPEICTABICHBI
apryMEHTHPOBAHHBIC BBIBOIBI 10 MTOJIYYEHHBIM PaCUeTHBIM PE3yJIbTaTaM.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku epinonenus 3uanusa: KoOHTponbHas paboTa CYMTASTCs BHITIOTHEHHON
Ha OIICHKY «XOpOIIIOY», €CIIA PEUICHHUS ABYX U3 TPEX 3a]la4 BHIIOJIHEHBI 0€3 OIUO0K U
MIPEJICTaBJICHBI ApTYMEHTHUPOBAHHBIC BHIBOJIBI 110 TIOJYUYEHHBIM PACUETHBIM pPe3ysbTaTaM, a IpH
pelIeHUH TPETheH 3a/1auu JONYIICHbI HETOYHOCTH B pacyeTax U HEMPUHIMITHAIBHBIC OITHOKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku evinoneHus 3uanus: KoOHTponbHas paboTa CYMTASTCs BBHITIOTHEHHON
Ha OICHKY «Y JIOBJIETBOPUTEIILHOY, €CJIA PEIICHHUS ABYX U3 TPEX 3aJ1a4 BHIMOJIHEHBI B IIeJIOM 0€3
MPUHIMITHATLHBIX OIMTHOOK, HO BEIBOJIBI 110 TIOJYYEHHBIM PACUETHBIM Pe3yJibTaTaM cliabo
apryMEHTHPOBAHBI, @ TPEThS 33ajaua HE PEIICHA WU TIPU €€ PEICHUU JONYIICHbI IPyObIe OMUOKH

Oyenka: 2
Onucanue xapakxmepucmuxu evinoanenus: shanus: KoHTpoJibHas padoTa CYUTACTCS BBIIIOJTHSHHOM
Ha olleHKY «HeyIoBIeTBOPUTEIIBHOY, €CIIA HE PEIICHBI JABE WU TPU 33]a4H.

KM-3. 3amura 1adopaTopubix padot Nel u Ne2

®opMbl peanu3anmu: 3alinTa 3a1aHus

Tun koHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpoabHOro Meponpustusi B bPC: 14

IIpoueaypa npoBeaeHusi KOHTPOJIbHOro Meponpusitusi: [IpoBonutcs B ycTHOH (hopme B BUje
HNOJArOTOBKM U M3JI0KEHUS Pa3BEpHYTOro OTBETa Ha IIOCTaBJIEHHbIE BONpOCH.. Bpems Ha
MOJArOTOBKY OTBeTa — 45 MUHYT.

Kpartkoe cogep:xxanue 3aganus:
Jlabopamopuasa paboma Nel.
H3yuenue 0cHo6 mexHon02uuecKko20 npuUMeHeHus 0301a
(2 gaca)

Lenv pabomui:

1) O3HakOMJIEHHE C PACTIPOCTPAHEHHBIMHU CXEMaMHU TEXHOJIOTUYECKOTO MPUMEHEHHSI 030Ha;

2) UccnenoBanue BBIXOHBIX XapaKTEPUCTUK T€HEPATOPa 030HA;

3) Usyuenue mporecca pactBopeHus (abcopOIvm) 030Ha U3 030HO-BO3IYIIIHOW CMECH B BOJLY H
B3aMIMOJICHCTBHS 030HA C 3arpsA3HSAIOIIMMU IPUMECSIMHU B BOJIE B MIpoliecce ee 00padoTKu;

4) INosy4eHrne HaBBIKOB pa0OTHI ¢ TEHEPATOPOM 030HA, M3MEPUTEIISIMA KOHIICHTPAIIMA 030HA B
ra3e M JKUJIKOCTH, U3MEPHUTENIEM IBETa KUIAKOCTH (KOJIOPUMETPOM).

Onucanue ycmanosku
JlaGopaTopHBI# CTEH COCTOUT U3 CIEAYIOMNUX OCHOBHBIX y3JI0B (pHC. 1):
- MUKpOKOMIIpeccop |, HOMUHAJIBHBIA pacXxoj BO3AyXa - 5 JI/MUH, MakcuMallbHOE AaBieHue 1,5
aTu;
- OJIOK OCYIIKH BO3]lyXa 2: MPUHIIMII OCYILIUTENSI OCHOBAH Ha a7CcOpOIIMH MOJIEKYJI BOJbI Ha
MOBEPXHOCTHU T'paHyJl COPOEHTa, KOTOPBIM B pabOTe SBISETCS CUIIMKArelb;
- I3MEPUTEND pacxoja rasa (poramerp) 3;
13



- TEHEpATOp 030HA 4 ¢ NOBEPXHOCTHBIM pa3psAA0M: ANIEKTPOCUHTE3 030HA MPOUCXOJUT B
1a3Me MOBEPXHOCTHOTO Pa3ps/ia; Ha JIMIEBOM MaHeIN YCTaHOBKH HAXOIATCS TyMOep
BKJTIOYEHUS, PyUKH PETYJIUPOBKH pexkuma pabotsl o3oHaTopa “I'py6o”, “IlnaBHO” u
CTpPEJIOYHBIN MPUOOP, TOKA3BIBAIOIIMM 3HAUCHUS HAPSHKEHUI, 1101aBaeMbIX Ha FEHEPaTOp
030Ha;
- bapOoTaxkHas kamepa 7 (00beM KaMephl - 211); OCHOBHBIE IITYIIEpa KAMEPHI:
- [10/1a4ya BOJIbl (HAXOJAUTCS Ha BEPXHEH YacTU CTEHIa U UMEET TEPMETHUYHYIO IIPOOKY);
- WITYLEp [0aYU 030HA B Ta30BbIN PACIBUINTEND §;
- ITyLEep razocOpoca;
- BEHTUJIb CJIMBA BOJIbI;
- pa3JIoKUTENb 030Ha 12: mpenoTBpamaeT BEIOpoc 030Ha B aTMOchepy;
- U3MEPUTENIM KOHIICHTPAIIMK 030HAa B ra30Boi 6 u xuakoi 10 dazax;
- U3MEPUTENIH CBETOIMOIJIONICHUS B BOJIE (KOJIOpUMETD) 9;
- KOMMYTaTop 3.

CITHE BOTEI

Figure 1 Puc. 1.

- MHEPOKOMIpPECCOp 7 - bapboTakuan kaMmepa
- OCYLIHTENbL BOITYXA 8 - pacneuIHTENR
- poTamerp 9 - KomopHMETp
- FEHEpaTop 030HA 10 - H3MepHTENs KOHLUEHTPALHA
- KOMMYTaTOp 030HA B HKHIKOCTH
- H3MEPHTE/Ib KOHLEHTPAUHH 11- BenTuns
030HA B rase 12 - necTpykTop o3ona

Lh s W b —

=)

Crena (GyHKIMOHHMPYET CIEAYIOIINUM 00pa3oM: BO3/lyX, HarHETaeMblii MUKpOKOMIIpeccopoM 1,
yepe3 OJIOK OCYIIIKH 2 MOCTYIAeT B TeHepaTop 030Ha 4, TJ/I€ B MJIa3Me TTOBEPXHOCTHOTO pa3psiaa
HNPOMCXOIUT CUHTE3 030HA. Pacxo/1 ra30Boii (a3bl KOHTPOJIUPYETCS POTAMETPOM 3, a
KOHIICHTpaIus 030Ha - u3Meputenem 6. Jlanee B 0apOboTaxHO# KaMmepe 7 MPOUCXOTUT
pacTBOpeHHe 030HA B BOJIE, HEHCIIOJIb30BaHHAS YaCTh KOTOPOT0 Yepe3 ra3ocopoc u
paznoxutenb 12 BeiOpaceiBaeTcs B atMocdepy. [lociie HachIeHUs BOJIbI OHA Yepe3 IITYLep
CJIMBa 3aI0JIHSET KIOBETY KOJIOpUMeTpa 9 At u3MepeHHst Tpo3pavyHOCTH BoAbl. [Ipu
HEOOXOIMMOCTH M3MEPSTh OCTATOYHBIN 030H B BOJE MOCIIEIOBATEIHHO KOJIOPHUMETPY
MOJICOEAMHAETCS] U3MEPHUTENb KOHIIEHTPAIUU 030Ha B XKHUJIKOCTH 10.

Heo0x0o1muMo MOCTOSTHHO IOMHHTE O TOM, YTO O30H - KpaifHe SI0BUTOE M OTTACHOE BEIIECTBO, U
co0JII0/IeHNE TEXHUKU 0€30IacHOCTH - OCHOBOIIONIArarouuii hakrop Beceit padotel. [ToaTomy
NPY IPOBEICHUH U3MEPEHUH 3ampeniaeTcst OTKPhIBATh MPOOKY BXOIHOTO MaTpyOKa!

3aoanue na npedsapumenvHy0 nHOO20MOBKY

1. PaccunTarh KOHLIEHTPAIMIO 030HA Ha BBIXO/I€ 030HATOPA U MIOCTPOUTH €€ 3aBUCUMOCTH OT
HaNpPsDKEHUs, MPUII0KEHHOTo K 030HaTopy ( 10 5 kB ), mpu Tpex pacxoxax raza: 0,5 i1/muH, 1
a/MuH U 2 51/mMuH. CUuTaTh, 4TO HaNpsHKEHWE BO3HUKHOBeHUs pa3paaa Ur = 2,1 kB, emxocTth
nuaiekTpudeckoro 6apbepa Co = 320 nd, emkocTh pazpsaaHoro npomexytka Cn = 100 nd,
yacToTa nuratouiero Hanpsbkenus 13 kI'i. IIpu pacuere ucnonbp3oBaTh 3aBUCUMOCTb
KOHIICHTPAIIMH 030HA OT (haKTopa YACITbHON SHEPTHH.
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2. [MocTpouTh 3aBUCUMOCTH IPOU3BOJUTEIHLHOCTA 030HATOPA OT MPHIIOKEHHOTO HAMPSIKEHUS
JUTS YKa3aHHBIX TPEX PacxoJoB ra3a. OnpeaenuTh ONTUMAIBHBINA 11 00paOOTKH BOIBI PEKIM
paboTel 030HATOpA MU pacxoxe raza Vr = 0,5 i1/mMuH.

3. Onpenenuth Bpems 6apOoTaka 030HO-BO3AYITHON CMECH, HEOOX0IUMOE st 00paboTKH
BOJIBI 00BeMOM VB = 1,5 11 ¢ 10301 030Ha, pacTBOpeHHOTO B Bojie, DO3 = 0,5 mr/xn. [Ipu
pacyeTe IpUHSATH BHICOTY BOJSIHOTO CcTOJI0a B OapOoTaxHoi kamepe hs = 0,37 M, tuamerp
My3BIPHKOB IIPH WX BCIUILITHH CYUTATh HEM3MEHHBIM U paBHBIM d = 3 MMm. Pacxon Bo3zayxa nmpu
OapboTaxe cocrapnser Vr = (0,5 1/MUH, a KOHIIEHTpAIHsI 030HA B ra3e HE MEHSCTCS U paBHA
3HAYCHUIO, HAWJICHHOMY B TPEABIAYILIEM ITyHKTE. Temneparypa oopadbaTeiBaeMoii BOJbI tB =
+20°C, xoropoii coorBeTcTBYeT K03hurmert pacnpenenenus Rt = 0,22.

Tlopaoox npoeedenus sKkcnepumenmos

1. Knonkoit “Bkir” moaath HanpsokeHHE Ha 1a00paTOPHBIN CTEHI.

2. BKirouuTh [U1 IPOrpeBa U3MEPUTENIbHBIE IPUOOPHI.

3. IlpoBecTu U3MepEHMsI BEIXOJHBIX XapaKTEPUCTUK 030HATOPA. J{jIsl 3TOro He0OX0AUMO:
3.1. TymOnep koMMyTaTOpa ra30BOro TpakTa MepeBecTH B MOJI0xKeHHe ‘1.

3.2. BKIII0YMTh MUKPOKOMIIPECCOP M YCTaHOBHUTH pacxo Bozayxa 0,551/MuH.

3.3. YcTaHOBUTH NEpEKIIOYATENb PErYIMPOBKY HAIPSDKEHUS HA reHeparope o30Ha “I'py0o” u
“IImaBHO” B KpaifHee JI€BOE MOJIOKEHHUE.

3.4. Bxitounts TymOepom “Bki.” reHepaTop 030Ha.

3.5. YcTaHOBUTH HOJIb HA U3MEPUTEIIE 030HA.

3.6. Pyukamu peryupoBKH U3MEHUTDH HAINPSHKEHUE, T10/1aBa€MO€ Ha TEHEPATOP O30HA.

3.7. Ilpu momo1y U3MepHUTENs ONPEAETUTh KOHIIEHTPALMIO 030HA B rase.

3.8. Ilynkter 3.2.-3.7. MOBTOPUTH 7Sl pacX0JI0B BO3ayXa | 1/MUH U 271/MHH.

3.9. IlocTpouts rpaduKu BEIXOAHBIX XapaKTEPUCTUK FreHepaTopa 030Ha cr U G OT HaIlpsKEHUs
JUISl TPEX PacXoJl0B Tasa.

3.10. cxoas U3 noiay4eHHbIX pe3yJIbTaTOB, BIOPATh ONTHMaJIbHbIE 3HAYEHUS 10aBAEMOI0
HaAIPsDKEHUS U pacxoja rasa.

4. 3yunTh B3auMO/IEHCTBUE 030HA C 3arpsA3HIIONIMMHU ITPpUMeCSIMH B Boje. [[ist aToro
HE00X0/IUMO:

4.1. YO0enuTbcsi, 4TO TEHEPATOP 030HA BBIKIIIOYEH.

4.2. Tymb6iiep KOMMyTaTOpa ra30BOro TpakTa MepeBecTH B moyoxxeHue “II”.

4.3. YcTaHOBUTH MOKa3aHUs CTPEIOYHOI0 U3MEPUTENILHOTO pUbopa KOJIOpUMETpa B
nonoxkenue “100” ( Ao =100).

4.4. IlogroroButs 1,5 1 pacTBOpa 3arpsi3HEHHOMN BOJIbI U 3aJIUTh €T0 Yepe3 BXOAHON NaTpyOoK
B 6apOoTaxHyto Kamepy. [110THO 3aKpbITh MPOOKY 3aJIMBHOTO MaTpyoOKa.

4.5. OTKpBITh CIIMBHOIN BEHTWJIb U YCTaHOBUTH pacxon 0,05 n/MuH.

4.6. Ilo cTpenoyHoMy npuOOPY KOJOPUMETPA ONPEAETUTh 3HAUeHUSI A, COOTBETCTBYIOIIHE
HA4yaJIbHOMY CBETOBOMY NMOTOKY @, MpoXosIleMy Yepe3 pacTBOp 3arpsi3HEHHOMN BOJIBI.

4.7. BKiItOYUTh TeHepaTop 030Ha M I BEIOPaHHBIX MapaMeTpoB paboThl TeHepaTopa 030Ha
npoBecTu 6apboTax raza uepe3 Boay. OnuH pa3 B 1 MUH. perucTpupoBaTh MOKa3aHus A
CTPEJIOYHOTO0 Mprbopa KOJIOPUMETPa, COOTBETCTBYIOIINE CBETOBOMY NMOTOKY P, mpoxosiiero
yepes3 3arps3HeHHYI0 BOJly. DKCIEPUMEHT CUUTATh 3aBEPIICHHBIM, €CIIH MOKa3aHus A
CTpEJIOYHOTr0 Mpubopa U3MEHWINCH He Oojiee, ueM Ha 5 % OT mpeblayIIero H3MepeHusl.
4.8. OTKIIFOYUTH TEHEPATOP 030HA U KOMIIPECCOP.

4.9. IlyukTsl 4.4. - 4.8. NOBTOPUTH 11 peskrMa pabOThI 030HATOpA C JiBa pa3a MEHbIIEH
MIPOU3BOIUTENILHOCTHIO IO O30HY.

5* . U3yunThb mpoiiecc HaCBIIIEHHS] 030HOM BOJBI. J[J1s1 3TOro HE0OX0aMMO:

5.1. IIpoMbITE 6apOOTAXKHYIO KaMEPY YUCTOU BOJIOM.

5.2. Ilocne cIMBHOTO BEHTWIISI MOACOEAUHUTD K BOASHOW MarucTpajd U3MEpPUTEIIb
KOHIEHTPALlUU 030Ha B )KUJIKOCTH. [10oCOeAMHUTD N3MEPUTEINb K CETEBOMY TUTAHUIO U
BKJIIOYHUTH TPUOOP IS IPOTpeBa.
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5.3. YOeautbcs, 4TO TEHEPATOP 030HA BHIKJIIOYECH.

5.4. IlpoBepuTh, 4TO TyMOJIEp KOMMYyTaTOpa ra30BOTO TPAKTa HAXOIUTCS B mosokenuu “II”.
5.5. 3anute 1,5 1 BOBI Uepe3 BXOIHON NaTpyOOK B 6apOoTakHyto Kamepy. [II0THO 3aKphITh
poOKy BXOJHOTO MaTpyoKa.

5.6. OTKpBITH CIIMBHOM BEHTHJIb 1 YCTAaHOBUTH pacxox Bojbl 0,05 1/mMuH.

5.7. YCcTaHOBUTH MOKa3aHUS U3MEPUTEN KOHIIEHTPALIMM 030HA B KUJIKOCTH B TOs10keHue “0”.
5.8. BKIIIOYMTH TeHepaTop 030HA U /7Sl BRIOPAHHBIX TapaMeTPOB PadOThI FeHEPaToOpa 030Ha
npoBecTu 6apboTax raza uepe3 Boay. OnuH pa3 B 1 MUH. IPOU3BOAUTH U3MEPEHHUS
KOHLIEHTPALlU 030HA B BOJI€. DKCIIEPUMEHT CUUTATh 3aBEPLIEHHBIM, €CJIM KOHLEHTpaLUs
030Ha U3MEHUJIUCH He 0oJiee ueM Ha 5 % 10 OTHOUICHHIO K IPEIbIIyIIEMY U3MEPEHHUIO.

5.9. OTKIII0YUTH TEHEPATOP 030HA U KOMIIPECCOP.

6. OTKJIIOYUTH FeHepaToOp 030HA, MUKPOKOMIIPECCOP, U3MEPUTENbHbBIE TPUOOPHIL.

Obpabomka 3KkCnepumMeHmanbHblX OaAHHbIX

1. IlocTpouThb 3aBUCUMOCTH KOA((PUIIMEHTA MPOITYCKaHHUS CBETa OT BPEMEHU 00pabOTKU
3arpsi3HEHHON BOJIbI 030HO-BO3YIIIHOM cMechio. ClienaTh BBIBOJIBI IO PE3yJIbTaTaM
IKCTIIEPUMEHTA.

2% . [TocTpouTh 3aBUCUMOCTh KOHIICHTPAIIMH 030HA B BOJIC OT BPEMEHHU 0apOOTHPOBaHUS
030HOBO3yIIHON cMecu. Crienarh BBIBOA IO Pe3yIbTaTaM 3KCIIEPUMEHTA.

3* . Onpenenuth KO3 PUIUEHT pacrpeiesieHUs] U TOCTOSIHHYIO ['eHpH.

4. Cnenath 00IIME BHIBOIBI.

Jlabopamopuasa paboma Ne2.
Hccneoosanue pabomeul o6apvepnozo o3onamopa
(2 uaca)

Lenv pabomui

1. O3HakoMIIEHHE ¢ KOHCTPYKIIMEH 6aphepHOTO 030HATOpA, MPUHIIUIIOM €ro paboThl U
BBIXOJIHBIMU TlapaMmeTpamu. 2. McciienoBanue pexkMOB paboThl 0apbepHOTO 030HATOPA,
ompezeNieHue KOHIIGHTPAIIMN 030Ha, aKTUBHOW MOIIIHOCTH pa3psija.

Onucanue ycmaHoBKU

T HE s b

Figure 2 Puc. 1. BnoK - cxema yCTaHOBKMU

1 - kommpeccop; 2 - OCYMUTENb BO3AYXA; 3 - 030HATOP; 4 - H3MEPHTENL
koHuenTpamn Oy ; 5 - painoxuTens 030Ha; 6 - HCTOYHHK BEICOKOTO Hanps-

JKCHHA T - 6ok ANMEKTPHYECKHX HT,\lEPCHHﬁ: 8- BOAAHOEC OXTTAKICHHE.

Ha puc. 1 npencrasiena 6i104Has cxema yCTaHOBKH, BKJIFOUAOIIAsl, TOMUMO 3JIEKTPUUECKOM
YacTH BCIIOMOTATEIbHbIE YCTPOUCTBA JIJISl OCYIIKH ra3a, BOJASHOIO OXJIAXACHUS, KOMIIPECCOp,
Pa3JI0KUTENIb 030HA U U3MEPUTENh KOHIIEHTPAIlMU 030Ha. VI3MepeHne KOHIEHTpaluu 030Ha
OCYILIECTBIISIETCS M0 CIEKTPY MOMJIOUIEHUS TPU MPONYCKAHUU CBETA PTYTHOM JIaMIIbl uepe3
CIeNUaTbHYIO KBapIEBYIO KIOBETY, BHYTPH KOTOPOW MPOXOAMT IMOTOK Ta3a O 030HOM.
BrixogabeiM mprbopoM u3MepuTens KOHIIEHTPAIMH CIYKUT MUKPOaMIIEPMETp, IepecueT
MOKa3aHU KOTOPOTO JaeT 3HaYCHUE KOHIIEHTpaIuu o30Ha. Bes mkana mpubopa (100
JIEJICHNI) COOTBETCTBYET KOHIICHTpAIMK 030Ha B raze 20 mr/in win npumepHo 1 % o0beMHBIH.
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Ocy1ika ra3a oCyIIecTBISETCS MPOIMYCKaHUEM BO3/IyXa YEPE3 OCYIIUTENb C CUJIMKAreJeM.
Pacxop raza nusmepsiercs poTaMeTpoM B JICIICHUSIX, IEPECUUTHIBAEMBIX 3aTEM B JI/MUH. J{Jist
YHHUTOKEHHUS 030HA B BBIXOJISIIEM U3 030HATOPA MTOTOKE ra3a, 4TO HEOOXOIMMO B HETISX
0e30MacHOCTH IS MPEAOTBPAILEHUSI OTpaBiIeHUs ( O30H SBISETCS MOIIHBIM OKHCIIUTEIEM, U
BJIbIXaHHE BO3/yXa C BBICOKOM KOHIICHTPALIMEH 030HA TPUBOAUT K OKOTY JBIXaTEIbHBIX
myTel) UCTIONB3YETCs Pa3I0KUTEINb C IIMAHUTOM, IIPH B3aUMOJIEUCTBUU C KOTOPHIM
MIPOUCXOAUT PA3JIOKEHUE O30HA.

3aoanue na npedsapumenbHy0 NOO20MOBKY

1. O3HaKOMHUTBCS C JAHHBIM ONHUCAHUEM.

2. Paccuntath MakCHUMaJabHOE 3HAUEHUE IEPEMEHHOIO HAIIPSDKEHUS Ha 3JIEKTPOJax 030HATOPA,
IIpU KOTOPOM Ipou3oiiieT npodoit npomexyrtka. O30HaTOp NMpecTaBiIseT co00it
KOAKCHAJIbHYIO CUCTEMY IEKTPOIOB C IUaMeTpoM 3J1eKTpo1oB DH = 43 MM u D = 40 mm; 310
CO3J1aeT MPOMEXYTOK AJIMHON 1.5 MM. DileKTpUUecKoe o€ B BO3AYIIHOM IIPOMEKYTKE
MOKHO CHUTATb OJHOPOAHBIM. I[JISI TaKOIro 1moJii MakCuMaJIbHOC 3HAa4YCHUC HpO6I/IBHOF0
HarnpsbkeHus B KB:

U,, =24.5-81+64+/51 ,

rae O - OTHOCHTEIILHASA TIOTHOCTE BOZTYXA, 1— PACCTOAHHE MEXR Y ANEKTPOOAAMH, CM.

3. Paccunrtath 3Hepro3arparbl Ha MOJTY4YE€HUE 030HA B CIIEAYIOLIEM peXUMe paboThl 030HATOpa:
00BeMHBIH pacxoj ra3a 1 i/mMuH, koHneHTpanus o3oHa CO3 =20 r/m3 , akTUBHAs MOIIHOCTD
paspsiaa P= 15 Br.

3aoanue na nposedenue pabomol

Buumanue! IlepBoe BKIIIOUEHHE YCTAHOBKH Ha BHICOKOE HANPSKEHUE U NEPEKITIOUEHUE C
OJIHOM YacCTOTHI Ha APYTYIO OCYILECTBISAETCS TOIBKO MPENoIaBaTeiem!

1. YOenutscs B TOM, UTO yCTAaHOBKA FOTOBA K padoTe: Ha MyJIbT MOJAaHO HAIPSKEHUE U TOPUT
CUTHaJIbHAas JlaMna JI1, BKIIOYEeH KOMIIpECCOP U POTaMETP, IIOKa3bIBaeT pacxoi Bo3ayxa 40
JIEJIEHUH, YTO COOTBETCTBYET 1 JI/MUH, BKIIFOUEHO BOASHOE OXJIaKI€HUE 030HATOPA, BKIIIOUEH
U3MEpPUTENb KOHIIEHTPAILMN 030HA U €r0 BBIXOIHOM Mpubop nokassiaet "0".

2. Y0enuThscs B TOM, YTO TIEPEKITIOYATEh HCTOYHUKOB IMUTAHKS HaXOAUTCs B TosioxkeHuu 1000
', 3aKpbITa JBEpLA HA JI€BOI OOKOBOI MaHeNu MysbTa, TOPUT CUTHANIBHAS JIaMIIa HCTOYHHUKA
1000 TI'tr , ero nmepexnrovaTenb HanpsokeHust [11 HaxonuTcest B KpaitHEM JIEBOM TMOJIOKEHUH,
BKJIIOYEH PYOMJIBHMK "BUAMMOTO pa3pbiBa’ Ha mpaBoil 00KOBO MaHenu mynbTa. BrirounTts
kHonky "BKJI" maruutHOoro nmyckarens. Ha mysnbTe 3aropaercs nammna JI2 "Bbicokoe
HanpspkeHue". Y cTaHOBKa roToBa K pabore.

3. 3anucaTh 3HaYEHHE TOKA Ye€pPe3 030HATOP U HANPSIKEHUS MPU NEPBOM MOJI0KEHUN
nepekitouaress [12. YOeautbcs B ToM, 4TO KOHILIEHTpalust o30Ha paBHa "0". [ToctaButh
MEePEKIIIoYaTeNb B MOJIOKEHHE 2, 3aMCaTh 3HAYCHUS HATIPSKEHUSI U TOKa U IIPOBEPUTH
3HaYeHHE KOHLIEHTPAIMK 030HAa. Eciu KOHIIeHTpalus Hayasla pacTH, yOeIUThCS B HATMYUH
pas3psijia, HOCMOTPEB B TOPELl 030HATOPA Yepe3 OKOIIKO Ha MyibTe. BbokaTh, moka He
YCTAHOBUTCSI HEM3MEHHOE 3HAU€HUE KOHIEHTpalUy (IpUMEpHO 1 MUH.) U 3arucaTh €ro.

4. IToBTOpUTH 1.3 MEPEKIIOYUB Nepektouaress [12 B monoxkenue 3, 4, 5. [Ipu kaxaom
HaNPsDKEHUU 3aIIMChIBATh 3HAUEHUS KOHIIEHTPAIMK 030Ha I10CJIE TOT0, KaK MOKa3aHHs
MHKpoamIiiepMeTpa M1 nepectaHyT H3MEHSAThCS. 3anucaTh 3HAYCHHS TOKA U HAMPSHKEHUS MTPU
KaKJOM IOJIO’KEHUU TIEPEKITI0UaTeNs.

5. Jlnst olHOTO U3 3HAYEHUU HalpshKeHUs (HanpuMmep B 4-0M MOJI0KEHUU TIepeKITIouaTeis)
U3MEHHUTD PACXOJ] ra3a U yOeauThCs, YTO MPOUCXOAUT U3MEHEHNE KOHLIEHTPAIIMH 030Ha.
3amnucaTh 3HaYEHHE pacxo/ia ra3a U COOTBETCTBYIOIIEE 3HAUEHUE KOHIIEHTPAIUK 030Ha.
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6. IlepeBectu nepexitouarens [12 B nmepBoe nonoxenue u Haxarb kHonKy "BbIKJI". Bricokoe
HaIpsKEHUE OTKJII0YAeTCs OT 030HATOpA.

7. BBIKITIOYHTH pyOUIBHUK "BUAMMOTO pa3pbiBa”, u nepeiiT k padore ¢ uctouaukom 600 I'm.
[Tocne noaxmodyenus ucrounuka 600 ' BKI0UnUTh "BUAMMBIN pa3pbiB". BKIIOUUTH KHONIKY
BBICOKOI'O HanpsikeHus. [IoBTopuTh n3MepeHus 1o NyHKTY 4 B oyioxkeHusx 1, 2, 3
nepexmtouarens [11.

8. IloBTopuTh NyHKTHI 5 U 6 3aaanus 11t yactoTsl 1500 .

9. Ilo HailAeHHBIM 3HAYEHHUSIM TOKOB U HampsikeHu 171 yactoThl 1000 'y mocTpouTh KpUBYIO
Icp = f(U) B Buze AByx nepecekarommxcs npsambix. Haiitu 3navenus Ikp u Urop. C moMomsio
HOJIy4eHHOM KpUBOW paccunuTaTh 3HAYEHUs aKTUBHOM MOIIIHOCTHU pa3psiia U OCTPOUTH
KPUBYIO 3aBUCUMOCTH KOHLIEHTPALIMK 030HA OT MOIIHOCTH pa3psija.

10. JI7s1 oqHOTO 3HAUEHUS HAMPSHKEHUS HA 030HATOPE MMOCTPOUTH KPUBYIO 3aBUCHMOCTH
KOHIIGHTPAIlMK 030HA OT YaCTOThI HANIPSKEHUSI.

11. lns wactorsr 1000 I'tr, pacxoaa raza 1 1/MUH 1 MaKCUMaJIbHOT'O HAIIPSDKEHUS PACCUUTATh
IIPOU3BOJUTENILHOCTh 030HATOPA U 3aTpaThl SHEPIMU HA NOJydyeHue 030Ha. OLIeHUTH

IMMOJIYYCHHBIC PC3YJIbTAThI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: JNEUCTBYIOLIME IMOIXOIbI B
o0jacTu  MHpPOEKTUPOBAHMUS U
NPUMCHCHHS BBICOKOBOJIBTHBIX
AIIEKTPOTEXHOJIOTHIECKUX
anmapaTroB ¥ YCTaHOBOK

1. Kakue criibHBIC OKUCIUTEIU BhI 3HaeTe? O01IacTh
MIPUMEHEHHUSI, HEJIOCTATKHU.

2.Kakue cBoiicTBa 030Ha IEPBOHAYAIILHO
KCIIOIB30BAJUCH TP MOJATOTOBKE MUTHEBOM BOJIBI?
3.3 kakuX OCHOBHBIX 3TAIlOB COCTOMUT ITOATOTOBKA
MMUTHEBOM BOIbI?

4.B ueM npeuMyIIecTBa KOMOMHHUPOBAHHOW OUMCTKU
“030HMpOBaHME-PUIHTPAIUST HA AKTUBUPOBAHHBIX
yrasx”?

5.0co06eHHOCTH TPUMEHEHHS 030HA B
3/1paBOOXPAHEHHUH.

6.Kakue oCHOBHBIC BETMUNHBI XapaKTEPU3YIOT padoTy
o30Haropa?

3HaTb:  OCHOBHBIE
Hay4YHO-TEXHUYECKOMN
uHpOpMaLuu 1o ¢buznke
IIPOLIECCOB MOBE/ICHUS
a’pO30JIBHBIX YacTHUIl B CHJIBHBIX
IIEKTPUYECKUX HOJISIX, 1o
IUIa3MOXUMHUYECKUM  TIpolieccam,
o rporLeccam BO3JEHUCTBUSA
CUJIbHBIX ANEKTPOMAarHUTHBIX
noJied  Ha  Marepuansl, IO
MPUHIIAIIAM JencTBUs u
KOHCTPYKLHUSM  BBICOKOBOJIBTHBIX
AIIEKTPOTEXHOJIOTUYECKUX

HCTOYHUKH

1.Yem oTiIM4aeTcsi TEXHOJIOTHSI OYMCTKHU CTOYHBIX BOJI OT
MOJITOTOBKH MTUTHEBOM BOIBI?

2.0co0eHHOCTH CHHTE3a 030HA B 030HATOPaX ¢
TTOBEPXHOCTHBIM Pa3psaom?

3.Kakum o0pa3oM BiMseT Ha pPaCTBOPEHHUE 030HA
nuaMeTp 6apOoTakHON Kamephl?

4.Yrto Takoe HaNpsHKEHUE TOpEeHUs paspsina?

arrmaparoB
3HaTh: OCHOBHBIE METOJAbl U 1.Kak onpeaenutb Npon3BOJUTEILHOCTh O30HATOpA?
METOANKH pacudera 2.Kakum 00pa3oM B yCJIOBHSIX TAaHHON pabOTHI MOXKHO
BBICOKOBOJIBTHBIX YIYYIIUTh IPOLECC OUUCTKHU BOJABI?

SJICKTPOTEXHOJIOTMYCCKUX
MponecCoOB U alIapaTonB

3.Kak oObsicHsIeTCS yBeIHUEHUE BBIX0/1a 030HA C POCTOM
IIPUJIOKEHHOTO K 030HaTOpy HamnpsbkeHusa? [Ipu kaknx
YCIOBMSIX POCT BBIXOJa 030HA IIpeKpalnaercs?
4.IloyeMy pacTeT BBIXOJ 030HA C YaCTOTON
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‘ MIPUJIOKEHHOTO HANPSIKEHUS?

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JUIsI PEIICHUS 3a/1a4

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus: snanus: OTNeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISICTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-4. 3amuTa 1adopaTopHbix pador Ne3 u Ne4

®opMmbl peaju3anum: 3anInTa 3a1aHUs

Tun KOHTPOBLHOT0 MeponpusiTus: JlaboparopHas padora

Bec koutposabHoro meponpusitusi B bPC: 14

IIpouenypa npoBeaeHHsi KOHTPOJILHOr0 Meponpustusi: [IpoBoaurcs B muchMeHHON (hopme B
BUJIC TMOJTOTOBKM W W3JIOKEHHUsS Pa3BEpHYTOI'O OTBETAa HA IOCTABJICHHBIC BOMPOCHL. Bpems Ha
MOATOTOBKY OTBETa — 45 MUHYT.

Kpartkoe cogep:xkanue 3aganus:
Jlabopamopuasa paboma Ne3
Maznummno-umnynvcuan 00padomka memannoe
(2 uaca)

Lenv pabomui

O3HakoOMJIEHHE C TPUHIIUIIOM 1e()OpMHUPOBAHUS MPOBOSAIINX 3aTOTOBOK B UMITYJILCHOM
MarHUTHOM TI0JIE, C y3JIaMHU U 3JIEMEHTAMH YCTaHOBOK JJISI MArHUTHOMMITYJILCHOM 00paboTKH
METAJIJIOB, a TAK)Ke 03HAKOMJICHHE C METOJJaMH PACYE€TOB IIPOIIECCOB B Pa3psSAHOMN IeTH
YCTaHOBKH

Onucanue ycmanogku
Pabora BbInOHSIETCS HAa CTEH e, TPUHLMIHATBHAS AIEKTPHUUECKasi cXeMa KOTOPOro MpUBeIeHa
Ha puc. 1. CTeHa cOCTOUT U3 CIAEAYIONIMX JIEMEHTOB: CUCTEMA HHAYKTOP-3aroToBKa 3,
KOMMYTATop 2, EeMKOCTHOW HaKOIMHUTEIb SHEPTUH 6, 3apsAHOE YCTPOUCTBO 5, 6JI0K
MOJDKUTAIOIINX UMITYJIbCOB 1 U mynbT yrpasieHus 4. [Iutanne ycTaHOBKH OCYIIECTBIISETCS OT
CETH NepeMEHHOI0 Toka HanpsbkeHueM 220 B uepes npenoxpanutenu I1P u makeTHbIi
BbIKITIOUaTens [1. PerynupoBanue HanpsbkeHus: Ha epBUYHON 0OMOTKe TpaHchopmaTtopa T
ocyuecTBisieTcst aprorpancopmaropoM AT. 3apsiika eMKOCTHOTO HAaKOIMUTEINSI SHEPTUU
OCyIIecTBIsIeTCS OT BTopuyHOU 00MoTKH T uepes BoipsiMuTens B u orpannuuBaromme
pesuctopsl R3 u Rp. Britouenne kommyTaropa 2 ocyiecTBisieTcs ot 6joka 1 mocie HaxxaTus
kHonku K3. CurHanuzarus o HATMYUU HaPsHKSHUS TUTaHUS CTEH/1a, Ha TIGPBUYHON 0OMOTKE
AT u 65oka 1 ocymectisiercs namnamu JI1 u JI2 coorBercTBeHHO. KOHTpOIIB HanpskeHus Ha
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BbIxoze AT ocyiecTisieTcs o BoJbTMeTpy V. Bennunna 3aps1Horo HanpsHKeHUs
HAKOIHUTEJIS 6 onpenensieTcs o Npudopy, IporpagyupoBaHHOMY B KHJIOBOJIbTAX U
BKJIIOUEHHOMY uepe3 AenuTenb HanpsbkeHus R1 - R2. Perucrpanus Toka B pa3psiiHOil Lenu
HAKOIUTEJIS OCYIIECTBIAETCS IIPYA OMOLIY IIyHTa R, ABapuiiHBIN pa3psii HaKOMUTEIS
SHEPIUU U CHATHE OCTATOYHOI'O HAIIPSKEHUS I10CIIE OTKIIIOUEHUs YCTAHOBKH IIPOM3BOIUTCS
BKJIIOUEHUEM KOPOTKO3aMbIKaTessd K4 ¢ 3J1eKTpOMarHuTHBIM IPUBOIOM.

Figure 3 Puc. 1 dneKkTpuuyeckas cxema sabopaTopHoro creHga

3aoanue na 0omMawiH00 NOO2OMOBKY

1. U3yunts onmcanue 1a00paTOpHOM pabOThI, PEKOMEHYEMYIO JINTEPATypy.

2. Paccuutarh MakcUMaabHOE 3HAUYEHUE TOKA pa3psiia MAarHUTHO-UMITYJIbCHON YCTaHOBKH IpU
cienyromux napamerpax pazpsaHoit uenu: C= 300 Mx®; U= 4 kB; HHAYKTUBHOCTh YCTaHOBKH
Ly= 0,05 mxI'n; conpoTuBienne Ry= 5 MOm.

3. Paccuurats rmyOMHY NPOHUKHOBEHUS MAarHUTHOTO TOJIS, U3MEHSIOIIETOCS 110
CHHYCOUAATbHOMY 3aKoHY ¢ ® = 3- 105 ¢ -1, B marepuan ¢ p=1,7- 10-8 OM- M u paccTosSTHUH
Mexay HuMH Ar = 1 MM. OnipeenuTh MOrOHHYI0 HHAYKTUBHOCTB 3TOM cucteMbl. Halitu
noronnyto dL/dx.

4. OnpenenuTs MEKTPOIUHAMHYECKYIO CHITY B3aUMOICUCTBUS BYX IIPOBOJHUKOB C TOKOM
quHoi 100 MM, mmpuHoi a= 40 MM pu MaKCUMaIbHOM 3HaY€HUH TOKA, BBIYMCIEHHOM B I1.2.
PaccuuTath gaBneHre MarHUTHOTO MOJIS B JAHHOM CUCTEME NMPOBOAHUKOB (Ar<<a).

3aoanue na npogedenue pabomol

1. YcTaHOBUTH 3aroTOBKY MEX]y KIIEMMaMU a - O B pa3psaIHOM Lenu yctaHoBKU. [Ipu
3apssaHoM HanpspkeHnn U= 4 kB noiayuuTs ocuuiuiorpaMmy TOKa B pa3psqHON LENH.
Paccunrarhe HHIYKTHBHOCTh YCTaHOBKH Ly.
2. YCTaHOBUTH MEXIY KIeMMaMH a - 0 MHIYKTop. CHATH OCIMIUIOrpaMMy Toka paszpsna. [1o
OCLIMJUIOTPaMME C YYETOM pe3ysIbTaToB 1.1 onpeennuTh BEIUUYNHY HHIYKTUBHOCTH
UHIYKTOpA.
3. I[Tomectuth B uHAYKTOp 3arotoBKy Nel. Tlo ocuuinorpamMmme Toka pa3psia OnpeaesiuTh
WHAYKTHUBHOCTb CUCTEMBI MHIYKTOp-3aroToBka Nel.
4. Ilponenath Takue e SKcnepuMeHThI ¢ 3aroToBkamu No2, No3, No4 1 No5.
5. IlocTpoUThb 3aBUCHUMOCTb UHIYKTUBHOCTH CUCTEMBI HHAYKTOP-3ar0TOBKA, ONPEAECICHHON B
1.4, OT BEJIMYMHBI PaJNYyCa 3arOTOBKH.
6. YCTaHOBUTH MEXAY KIIeMMaMH a-0 CUCTeMY U3 JBYX ITPOBOJHUKOB JIJIsl MAarHUTHO-
UMITYJIBCHOW 00pabOTKHU C MPOMYCKAHUEM TOKa 110 3ar0TOBKE. Y CTAHOBUTH MAaTPUILy PSAOM C
oOpabatbiBaeMbIM MTPoBOAHUKOM. [Ipu 3apsaHom Hanpsbxkenun U= 4 kB npoussectu
nedopMupoBaHue 3arotoBku. [1o ocuorpaMMe Toka OnpeneanuTh BEIMYUHY TOKa U
paccuuTaTh 1aBJI€HUE MAarHUTHOTO I0JIA HAa 3aroTOBKY. CpaBHUTH MOJIyUYEHHBIN PE3YJIbTAT C
pPacCUMTAHHBIM B I1.5 IpeIBapUTEIBHON OATOTOBKH.

Jlabopamopnan paooma Nod
Hanecenue nopouwtkoevix noaumepHvixX NOKPoUMULL 6 Kamepax ¢ 31eKmpudecKum KUnauum

cnoem
(2 uaca)
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Lenv pabomui

O3HAaKOMJICHHUE C TEXHOJIOTHEH U yCTPOUCTBAMU JJIsi HAHECCHHSI IIOPOIITKOBBIX TTOJTMMEPHBIX
MOKPBITUH B 3JICKTPUYECKOM TToJie. Mi3ydeHue mpoliecca HaHeCEHUs TIOKPBITHI Ha W3/ICIHS B
KaMepax C 3JIEKTPUICCKAM KHUIISIIAM CIIOEM.

Onucanue ycmanoeku

JlabopatopHblii cTeH], cXxeMa KOTOpOro IpuBe/ieHa Ha puc. 1, BKIIIOYaeT Kamepy ¢
IIEKTPUYECKUM KHUIISALIUM CJI0EM |, BHIIOJHEHHYIO U3 OPICTEKIIa U YCTAHOBJIECHHYIO B
BBITSDKHOM Ookce cTena. [1os1 Bo3qyxonpoHuiiaeMoil KpbIIKOi KaMepbl YCTAaHOBJICHO
3a3eMJICHHOE M3JIeNne - Kpyr u3 amoMuaus @ 115 mM. Bricokoe Hanpspkenue B kamepy 1
M0JIaeTCs OT BHICOKOBOJIBTHOTO MCTOYHHKA 2, BKIIIOYAeMOro uepes peiie Bpemenu 3. McrouHuk
2 cHa0OXeH PEeruCTPUPYIOIUMH MPHOOpaMH HAIPSHKEHHS U TOKA HArPY3KU U PETyIIITOPOM
3THUX NapaMmeTpoB. Bo3nyx B kamepy 1 nogaercs ot kommpeccopa 4 mapku C0-45b, KoTopslii
YCTaHOBJIEH I10J1 JTA0OPATOPHBIM CTEHIOM. B0O3/1yX U3 BBITSHKHOTO OOKCA yCTaHOBKH
3a0upaercs mpuiecocoM 5. [l onaBieHus MOKPBHITUN B YCTAHOBKE MPEyCMOTPEHA
anektponeub 6 mapku CHOJI 2.5%2.5%2.5. Ha nmynbre yrpaBieHHsl yCTAHOBKH CMOHTHUPOBAHBI

KOMMYTHPYIOIIKE annapaTsl, a TAKKE armnaparypa KOHTPOJIS BKIOYSHHS OTAETbHBIX
ANEKTPUUECKUX IIeTeil B cooTBeTcTBHM € [1Y 3.
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Figure 4 Puc. 1. Cxema nabopartopHoro cteHaa

3aoanue na npeosapumenvHyo H0020MOBKY

1. O3HaKOMHUTBCS C TaHHBIM OITUCAHHEM.

2. Kakue BubI 3apsiIKM YaCTHIL UCIIOJIb3YIOTCS MIPH 3JIEKTPOCTATUYECKOM HamblICHUH?

3. Paccunrtath BpeMsi BOSHUKHOBEHHS] 0OPATHOTO KOPOHHOTO pa3psiaa AJIs paCHbLIUTENS C
IJIOTHOCTBIO TOKA j = 20 MKA/M 2 1 KaMephl, C IIIOTHOCTHIO ToKa 15 MKA/ M2 . Tlopomiok
mapku [1-O11-219, quanexTuueckast IpoHUIIaeMOCTb MaTeprana eM =4, yM = 1.4 r/cm3 .
Cuaurats Kyn= 0.4.

3aoanue na nposedenue pabomoi

1. O3HaKOMUTHCS C Ta0OPATOPHBIM CTEHIOM, U3YYUTh HHCTPYKIIUIO TI0 AKCILUTYaTalliH.
BxitounTs mneys.

2. U3yunthb Harngaueie mocoous. OnpeaenuTs, sl KaKuX U3AeTuil, BBITyCKaeMbIX
M3BECTHBIMH BaM MTPOU3BOICTBAMH U MIPEANPUATUSIMHI 1I€JIeCO00pPa3HO HUCIIOIH30BaATh
TEXHOJIOTHIO ITOPOIIKOBOI'O HANIBUICHUS.

3. OTKpBITh BBITSKHOW O0KC, CHATH BEPXHIOIO KPBIIIKY KaMepbl, 3aMEPUTh BHICOTY h
nopoikoBoro ciosi. Ecnu h<2 cm, nockmarh mopoIiok B Kamepy.

4. Bxirounth kommpeccop. OTperyanpoBaTh 3a)KUMOM Pacxo;] BO3yXa TAKUM 00pa3oM, 4TOOBI
B KaMepe CYIIECTBOBAJ KUIISIIHA coi mopomika. OOpaTUTh BHUMaHUE HA CIEIYIOIINe
MOKa3aTeJIn KUTIEHUS TTOPOIIIKa:

- 00beM, 3aMOTHEHHBIN MTOPOIIKOM MIPHU KUIIEHUU JOJKEeH cocTaBUTh 1.3 - 1.5 oT
MEPBOHAYAIIBHOTO;

- Ha IOBEPXHOCTHU KUIISALIETO CJIOS JOJKHBI OTCYTCTBOBATh MECTHBIE JIOKAJIbHBIE ITPOPBIBBI
BO3/1yXa;
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- IIpY IOKAYMBAHUAX KaMepbl IOPOLIOK B HEW JOJDKEH JIETKO "MepenBaThed’', coXxpaHss
MIOBEPXHOCTh NPAKTUYECKH TOPU30HTAIBHOM.

5. BBIKIIIOUUTH KOMIIPECCOP.

6. YCcTaHOBUTH JIeTalb HA 3a3€MJICHHOM JepKaTesie, 3aKpbITh KaMepy, IBEPIY BBITSHKHOTO
0oKca, BKJIFOUNTh UICTOYHHMK BBICOKOTO HaNpsKEHUsI, HaXxaTh KHONKY PB u nepxatb ee onHoM
pykoi. [Ipyro# pykoi yctaHoBUTh HamnpsbkeHue 25 - 30 kB, ok 0 - 1 MkA. OTnycTuTh

KHOIIKY.

7. IlpousBectu mpoOHOE HANBIJICHHE, BKIIIOUUB IS 3TOTO MBLIECOC, KOMIIPECCOP, UCTOYHHUK
BBICOKOI'O HAaIIPSKEHUs, HaKaTh KHONKY PB 1 iep>kath ee B Ha7KaTOM IOJIOKEHUH J10
3aropaHus JIAMIIOYKH, YCTAaHOBJIICHHOW HaJl KHONIKOW PB. KHONIKY OTIyCTHUTB, OTKIIIOUUTH BCE
LeN1, KpoMe 1euu U nbuiecoca. CHITh BEPXHIOIO KPBILIKY KaMEPbl, CHUCTUTD LETKOM
MOPOILIOK C IeprKaTes IeTalu B KaMepy. 3allOMHUTh KaKoro Buja OblT HAalbLJICHHBIN CIIOMH.
8. YcTaHoBUTH cheMHYIO aeTanb @ 115 MM Ha cuctemy kperutenusi. [IpousBectu Bce onepanuu
1o n. 7. U3nenue akkypaTHO CHSTh U IOMECTUTH B I1€Yb TIOKPBITUEM BBEPX. 3aC€Ub BPEMSI.
UYepes 15 MUHYT AeTallb ¢ HOKPHITUEM BBIHYTh U3 IIEYH.

9. YcTaHOBUTH HOBYIO JIETANIb U BBIMOJIHUTD I1. 7 U 8, yCTAHOBUB BpEMsI HaIlbUICHUS (BpeMs
HaxaTust kHonku PB) 10 c. 3adukcupoBars M3MEHEHNE BHEITHETO BUA MMOKPHITUS 0 U MOCTE
OTUIABJICHMS IJIs1 KXKJI0M HAIbUIIEMOM JETaIN.

10. Hanbuiute nokpsiTUE HA fAeTanb B TedeHue 10 - 30 ¢. BusyanbHo onpenenuTs, KakuM
00pa3oM MEHSETCs XapaKTep JBIKEHUS 4acTHUIl a 00beMe KaMephl, KOT1a BO3HUKAET U KaK
pacIpocTpaHseTcsl CBEYEHHUE B KaMepe, KakuM 00pa3oM MEHSIOTCS TOK U HaIpsKEHHUE B
pa3ryHble MOMEHTBI BpeMEeHHU HarblieHus. OLIeHUTh BpeMsi BOSHUKHOBEHHS 0OpaTHOM
KOpoHbI. CUUCTUTB MOPOIIOK C 00pa3iia 00paTHO B KaMepy.

11. YBenuuute HanpspkeHue 10 30 - 36 kB, Tok 5 - 10 MKA 1 npoaHaJIM3upOBaTh MO
npuOopaM, Kak U3MEHSIIOTCSI BO BpEMEHH 3JIEKTPUUECKHE TapaMeTphbl IIpolecca, Kak
WU3MEHSETCS BHEIIHUM BHJT TOKPBITHSA IpH pukcupoBaHHbIX t = 1; 2; 4; 6; 10 c.

12. VI3MepuTh TONLIMHBI HOKPBITHS O MUKPOMETPOM B 6 TOUKAX JUJIS KaX/I0H JeTanu,
OIPEACIINTD CPEJHEE 3HAUEHUE TOJIINHBI IOKPBITUS U CPEJHEKBAAPATUYHOE OTKJIIOHEHHE.
13. OpopMuTh pe3ynbTaThl U3MEPEHUN U BU3YaJIbHBIX UCCIIEIOBAaHUM B BUJIE OTUETA.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: NEHUCTBYIOLIUE TOIXOIbI B
obnactH MPOEKTUPOBAHUS u
IPUMCHCHUS BBICOKOBOJIBTHBIX
AIIEKTPOTEXHOIOTUYECKUX
anmnaparoB ¥ YCTAHOBOK

1.Yewm onpenenstorcs TpeOOBaHUS K IapaMeTpam
MarHiTHO- UMITYJIbCHBIX YCTAaHOBOK?

2.B03MOXHO 1 coveTaHne PAa3IMIYHBIX METOIO0B 3aPSIKU
MOPOIIKOBOT'O MaTepuasa B YCTPONCTBaX JUisi HAHECEHUS
MOKPBITUI?

3.CymiecTBYIOT JIM OTpaHUYEHHUS 110 TabapuTaM U3Ienus
MIPY HAHECEHUH TIOKPBITHS B KaMepaXx € JICKTPUICCKUM
KHITIIUM CIIOeEM?

3HaTh:  OCHOBHBIE
Hay4YHO-TEXHUYECKOMN
uH(popMalun o ¢buznke
IIPOLIECCOB MOBE/ICHUS
a’pO30JIbHBIX YacCTHIl B CHJIBHBIX
ANEKTPUUECKUX TOJISAX, o
IUIa3MOXUMHUYECKUM  TIpolieccam,
o IporLeccam BO3IEHUCTBUSA
CUJIbHBIX AIEKTPOMArHUTHBIX
nojied  Ha  MaTepualibl, IO
MPUHITUTIAM JIEHCTBHSI u
KOHCTPYKIUSAM  BBICOKOBOJBTHBIX
AIIEKTPOTEXHOJOTUYECKUX

HCTOYHHUKN

1.Kakwue snexkrpodu3ndeckue sBICHUS UCTIONb3YIOTCS B
YCTaHOBKAX JIJIi MATHUTHO-UMITYJIbCHOM 00paboTKH
MaTepuaioB?

2.Uem ompenensieTcs rIyOrHa MPOHUKHOBEHUS
AJIEKTPOMArHUTHOTO TOJIsI B MaTepuan’?
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anmapaTroB

3HaTb. OCHOBHBIE METOALI H 1.Kak paccuuThiBaeTCs 3JIEKTPOJUHAMUYECKAS CUJIA B
METOIUKHU pacuera CHUCTEME ITPOBOJIHUKOB C TOKaAMH?

BBICOKOBOJIBTHBIX 2.Kak omnpezensieTcsi 1aBiIeHUE UMITYJIbCHOTO
3JIEKTPOTEXHOJIOTHICCKUX MarHuTHOTO TIOJISI Ha MMPOBOIAIIYIO TIperpaxy?
IIPOLIECCOB U aNapaToB 3.Kak paccuntbiBaeTcsi MexaHHUECKasi paboTa MpH

HepeMeIIeHNH TPOBOAHUKOB C TOKOM?

4.Kak meHsieTcst KOOQGHUIMEHT YIaKOBKH €05 TTOPOIIKa
IIpY BOSHUKHOBEHHHU B HEM 00paTHOrO KOPOHHOTO
paspsna?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME HMJTH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCs €CIN
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITM 3aJIaHUE MMPEHMYILECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 8blnoanenus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISAETCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-S. 3amuTa Ja6opaTopHbix padot NeS u Ne6

®opmbl peanu3anmu: 3alinTa 3a1aHUsI

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 30

IIpoueaypa mpoBeleHHs1 KOHTPOJbLHOro Meponpusitus: [IpoBonuTcs B mucbMeHHOU ¢dopme B
BHJIC MOATOTOBKM M W3JI0KE€HHsI Pa3BEPHYTOrO OTBETAa HAa IIOCTABJIEHHBbIE BONPOCHL. Bpems Ha
NOJArOTOBKY OTBeTa — 45 MUHYT.

Kpartkoe cogep:kanue 3aiaHus:
Jlabopamopnasa paboma Ne5
Ddnexkmpocenapayusn
(2 uaca)

Lenv pabomwi
W3y4enue mpuHImna paboThl AIEKTPOCTATUIECKOTO CerapaTopa, pa3aeisioniero MaTepraibl
10 TIPOBOIUMOCTH. DKCIIEPUMEHTAIILHOE U3yUYCHHE TIPOIIecca IEKTpocenapalu Ha ipuMepe

KOHCTPYKIIMHU HAKJIIOHHOI'O IIJTACTUHYATOI'0 JICKTPOCTATHYCCKOTO Cce€maparopa.

Onucanue ycmaHoeKu
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Figure 5 Puc.1 Cxema s1a60opaToOpHOro NAacTMHYATOro 31EKTPOCTAaTMUECKOro cenapaTopa

1 - kopryc, 2 - BepxHHil MMEKTPO - KPBUIO, 3 - HIDKHIH 3EKTPOJ - WHIHHIP,
4 - 3a3eMneHHBIT MEKTPO - MNOCKOCTh, 5- NpOKIaAKa THIMEKTPHYECKAdA, 6 - BHHTEI
JHIIEKTPHYECKHE, 7 - knemma BEPXHETD 3NEKTPOaa, 8 - KneMMa HHKHEro IMEKTPOIA,
9 - npHeMHHKN NPOAYKTOB pazneneHnd, 10 - subpatop, 11 - GyHkep 3arpy304HLIL,
12 - BubponoTok, 13 - marpeparens NoTka, 14 - 610K nHTanud, 15 - naHens ynpasoe-

Hits, 16 - pysKa PeryIHpOBAHHA HAKIOHA ANCKTPOIHOI CHETEMEL

DKcrnepuMeHTallbHAas YacTh paboThl TPOBOAUTCS HA CTEHJIE, OCHOBY KOTOPOTO COCTABIISIET
nabopatopHbliil cenapaTtop. B coctaB cenapaTopa BXOAUT: KOPILYC, JIEKTPOIHAS CUCTEMA,
MPUEMHHUK MPOJYKTOB pa3JieleHHs], BUOPOIUTATENh, HCTOYHHUK BBICOKOTO HAIMPSKEHUSI, TYJIbT
ynpasieHus. Bee cocrassitomue cenaparopa 00beAMHEHBI KOHCTPYKTUBHO B OJTHOM KOpIyce
(puc. 1). Kopnyc I cenaparopa numMeer cMOTpPOBOE OKHO i1 00€CIIeYeHHs XOPOIIETro
BU3YaJIbHOI'O KOHTPOJISI BCEX ATAIOB CeNapaluy, IBepb s odecreueHus y1o0cTaa
9KCILTyaTalluu U peMoHTa. J[Beph cHaOXeHa 3ariopoM U OJIOKUPOBOYHBIMU KOHTAKTaMH,
OTKJIFOYAOIIMMU JIEKTPUUECKOE MUTAHUE NCTOYHUKA BBICOKOIO HANPSKEHUS cernapaTopa Inpu
OTKPBIBAaHUU JIBEpHU. DIEKTPOIHAS CUCTEMA COACPKHUT TPH SIEKTPOIA: MEKIY ABYMS
BBICOKOBOJIbTHBIMHU JJIEKTPOJIaMH 2 U 3 pa3HOM MOJIIPHOCTH Pa3MeEIIeH 3a3eMJICHHBIN JIEKTPO/T
4. BepxHuil 271€KTpo]1 2 BBIIOJHEH U3 MIPOBOJIAIIEIO MaTepHaja B BUJE KpblJIOOOpa3HOTO
KJIMHA C MoycpepuyecKUMHU 3aKpyriaeHus MU kKpaeB. Kperuienue kpouia odecrieunBaet
M3MEHEHHUE YyIJla €ro HaKJIOHA, IPOJ0JIbHOE U BEPTUKAIBHOE EPEMELIEHUE OTHOCUTEIBHO
3a3eMJIEHHOTO AJIEKTPOJIa-TIOCKOCTH 4. J[Mama3zoHsl peryIupoBaHus: yroy HakioHa - = 200 ,
npoaoapHoe nepemenenue - 100 MM, BepTuKanbHOe niepeMenieHue - 25 mm. Pazmepsl
anexTposa 200 x 200 x 25 MM, DIEKTpo1 CHA0KEH AUDIICKTPUUECKON MPOKITAIKOM 5.
DeKTpoJl CHA0XKEH KIEMMOM 7 Ui MOJKIFOUYEHUS KaOest HCTOYHHMKA BHICOKOTO HAIPSKEHMSL.
Huxuauit anexTpos 3 BBINOIHEH B BUJIE IIMJIMHAPA U3 MPOBOSIIEr0 MaTepraa ¢
BO3MO>KHOCTBIO PETYJIUPOBAHUS €r0 MOJI0KEHNS OTHOCUTENIBHO 3a3€MJIEHHOTO JIEKTPOia-
rtacTuHb! 4. Pazmep anextpona @ 75 x 200 MM. 3a3eMIICHHBIN JIEKTPOI-TIIaCTHHA 4
BBINOJIHEH M3 MTPOBOAIIETO MaTepHana - rpapuroruiacta. ['abaputnsie pazmepst 220 x 200 x
10 MM. D5IeKTpO.I BBINOIHEH ¢ BO3MOKHOCTHIO U3MEHEHUS YIJla HAaKJIOHA OTHOCUTEIBHO
ropusoHTanu B npenenax ot 300 o 600 . [IpuemHuky 9 MpoayKTOB pa3fesieHus PacIIONOKEHbI
MIOJ] HUYKHHUM JJIEKTPOJAOM 3 Ha paccTosHuu He MeHee S0 M. [IprueMHrkn 9 BBITIOJTHEHBI B
BUJIE OTAENbHBIX cekiuii pazmepom 370 x 30 x 30 MM Kaxkaasi, CKpeIUIsieMbIX IpYr ¢ APYrOM U
pa3MeIIeHHbIX Ha 001IeM BBIABMKHOM NojijoHe. Bubponurarens 10 BeinosnHeH ¢ Oynkepom 11
1 10TKOM 12 mmpunoit 80 mm. CKOpOCTh MOJIauu pa3AesiieMoro Marepuana B cenapaTop
M3MEHSETCS ITyTeM PETyJINPOBKHU HANpPsHKEHUs MUTaHus Bubponutarens. Jlotok 12 nurtatens
cHa0xeH HarpeBareneM 13 ¢ peryaupoBkoii Temneparypsl. Mcrounuk 14 BbICOKOTO
HaNPSDKEHUS BBIMOJIHIETCS C ABYMS BBIXOJaMH Pa3IMYHOMN MOJISPHOCTH. MakcuMaibHOe
BBIXOIHOE HanpskeHue - 15 kB, perynnpoBanne HanpspkeHUs - IIIaBHOE. THI BBIXOJHOTO
HANPSDKEHUS - MOCTOSTHHOE. VICTOUHUK BBIMIOJIHAETCS. BCTPOSHHBIM B KOPITYC CerapaTopa.
[TpuGOpBI KOHTPOJISI U PEryIMpPOBAaHUS BEIHECEHBI HA 0O MynbT ynpasienus 15. s
3a3eMJIEHUs KOpITyca ceraparopa npeaycMoTpeHa KIeMMa, PAcliooKeHHast Ha 3aHeil
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cTopone kopmyca. [IynpT ynpaBneHus 15 BkirodaeT mprudop KOHTPOIIS BEICOKOTO HAMPSHKEHUS,
PEryJaTopbl, CHTHAJIbHbIE TAMIOYKH U TyMOJIEphI BKJIIOUEHHUS U OTKIIIOUEHUS BBICOKOTO
HANPSDKEHUs, HarpeBa JIOTKa muTartess u BuOparopa. MimeeTcs o0muii TymOiep BKIIIOUSHUS U
oTkiIroueHus cetu. [IpenoxpanuTens u MIHYp TUTAHKS C BUJIKON BBIHECEHBI HA 33HIOI0 CTEHKY
KopItyca cernaparopa.B cocta 1a00paTOpHOTO CTE€HAa BXOAT aHATUTHUECKUE BECHI JIs
B3BEIIMBAHUS MUHEPAJIOB, MPOIIEAIINX Pa3/IeIeHHe U EMKOCTH C JeMOHCTPAalMOHHBIMU
npo0aMyu MUHEPAJIOB IPOBOJHUKA U TUAICKTPHUKA. B KauecTBe ncciieyeMbIX MUHEPAJIOB
WCITONIB3YIOTCSI PYTHJI, IIMPKOH M UX cMech. Pyt - mpupoaubiit munepan TiO2, TUpKOH -
Zr[Si04]. Tunu4yHble TPEACTaBUTEIN IPOBOJTHUKOBOTO U TUIIEKTPUICCKOTO MUHEPAIIOB.

Tlopsook npogedernus pabomol

1. HaBecky munepana maccoit 70 - 100 r u 3aceinath B OyHKED.

2. YCTaHOBUTH 110 YKa3aHMIO IIPEI0IaBATENs] TEOMETPUUECKHE ITapaMeTPhl cerapaTropa: yroi
HaKJIOHA ¥ B3aMMHOE PacCIoJIOKEHHUE IeKTPo10B (yroia 35 - 400 , BeicoTa kpbuia 20 - 30 mwm,
OoTKJIOHeHHe Oapabana oT Beptukanu 10 - 15 Mm).

3. 3akphITh ABEPILLY cenaparopa.

4. Bxirouuts TymOsI€Ep “ceTh’.

5. BxrouuTs Harpes JioTka nurtarens. Harpes ocymectsisiercs S - 10 MuH.

6. BiitounTh TyMOJI€p BBICOKOTO HANPSKEHUS. Y CTAHOBUTH HEOOXOIMMBI YpOBEHb
HanpspKeHus Ha atekTpoaax (7 - 10 kB).

7. BxitounTs BuOponuraresnb. Pydkoil perylnupoBKky yCTaHOBUTh CKOPOCTH CCBIMTAHUS
MOPOUIKA, COOTBETCTBYIOIIYIO MOHOCIOMHOM MOAa4e YacTHL.

8. Ilocie cecpimanust BCero Mopouika yCTaHOBKY OTKIOYUTh B 00OpaTHON MOCIIE10BAaTENbHOCTH.
9. BbIHYTBh JIOTOK € SiY€HKaMU PUEMHHKA ITPOJIYKTOB pa3aeneHus. IIponssectu B3BemMBaHue
MOPOILIKA U3 KaXJI0M sUeHKH Ha aHAIMTUYECKHUX Becax ¢ TouHocThio 110 0,001 r.

10. JIoTok ¢ mpueMHUKaMH NPOAYKTOB OUYUCTUTh KUCTOYKOM U YCTAHOBUTH HA MECTO.

3aoanue na npedsapumenbHyio NOO20MOBKY

1. O3HAaKOMHUTBHCSI C HACTOSIIUM OTTMCAHUEM U PEKOMEHIOBAHHOM JTUTEPATypOil.

2. O3HaKOMHUTBCS C HA3HAYEHUEM DJIEMEHTOB CerapaTopa U MOCJIeI0BaATEIbHOCTHIO
BBIIIOJIHEHUS] U3MEPEHUI.

3aoanue na nposedenue pabomoi

1. O3HaKOMHUTBCS ¢ KOHCTPYKLKEH 1ab0paTOPHOro cernaparopa.

2. [IpoBectu n3MepeHus rpaBUTALIMOHHBIX BEEPOB PYTHIIAa U IIUPKOHA. [ 'eomeTpuieckue
napaMeTphl 3a1al0Tcs MPEenoiaBaTeNIeM.

3. IIpoBecTu U3MepeHUs BEEpOB pyTHiIa U IUPKOHA MTPU HATMYMU HANPSDKEHUS Ha DJIEKTPOJaxX
JUIS TEOMETPUUYECKUX NTapaMeTPOB CenapaTopa, 3aJaHHBIX MPENoAaBaTENIEM.

4. Tlo pe3ynbrataM u3MepeHuil n. 2. u 3 noctpouts rpaduxu BeepoB. CpaBHUTH U OOBSICHUTD
MOJIy4EeHHBIE PE3YJIbTATHI.

5. [IpoBecTu pasneneHre cMeCH MUHEPAJIOB B peXXUME II. 3.

6. ITocTpouts Beep Mo AaHHBIM 1. 5. OncaTh Beepa U O0BSICHUTD Pe3yJbTaThl.

Jlabopamopuas pavoma Neb
Hccneoosanue pabomul 3nekmpoghunvmpa
(2 uaca)

Lenv pabomwi

N3ydenue npuHIuna paboThl 3IEKTPOPHILTPa. DKCIEPUMEHTAILHOE OIPEIeTIeHUE CTEeHH
OYHUCTKH BO3/lyXa OT 4acTHUI] a3po30iisi. O3HaKOMIJIEHHE ¢ KOHCTPYKLKEH MajgoradapuTHOro
ANEKTPOPUIBTPA.
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Onucanue ycmanoeku

DKcrnepuMeHTalIbHAas YCTAaHOBKA JUISl UCCIIEI0OBaHUS padOThI 3JEKTPOPUIBTPa COCTOUT U3
CIICTYIOIINX 3JIEMEHTOB (pHC.1): — 3KCIIEPUMEHTAIBHBIN 3JIEKTPOYUIBTP; — HCTOYHHK
Bbicokoro HanpsukeHus (MBH); — rereparop aspo3osist (yacTuil, BUOP.) — BEHTUIIATOP; —
KOHTPOJIbHO-MU3MepUTENbHbIE TPUOOPEI. OCHOBHBIM 3JIEMEHTOM Ja00paTOPHOTO CTEHAA
SBIISIETCS IBYX30HHBIA MaJIOra0apUTHBIHN 3JeKTPOGUIBTP. DKCIIEPUMEHTAIBHBIH
EeKTPOPMIBTP (CM. puc. 1) cocTout u3 kopmyca 1 ¢ BXOJHBIM 2 U BRIXOAHBIM 3 MaTpyOKamHu.
B kopmyce ycTaHOBIIEHBI TOCIEIOBATENBLHO IPYT 3 APYrOM ra3opacipeienTeNbHas peieTKa
4, ceTka 5, 3apsHas kamepa 6, ocauTeNibHast Kamepa 7 U BCaChIBAIOIIUM BEHTHIISITOP 8.
3apsigHas Kamepa BHITIOJHEHA B BHJIE 3a3€MJICHHBIX MapajuIeIbHbIX APYT IPYTyY MIacTUH 9,
00pa3yIonMX MEeXAy co00i KaHaJbI JAJIs OYMIAeMOro ra3a. Beero kaHamoB — B pa3HBIX
BapHaHTax IIECTh U BOCEMb. MexX 1y MIaCTUHAMU HATSHYTHI HWJIMHIAPUYECKUE U UTOJIbYATHIE
nposoza 10. Ha npoBox nonaercs Hanpsokerue U, IpU 3TOM B MEX3JIEKTPOJHOM ITPOMEXKYTKE
BO3HUKAET KOPOHHBIN pa3psia. OcaautenbHas KaMepa BBITIOJHEHA B BHJIE TapaUIeTbHBIX
IUIOCKUX 3JIEKTPOJ0B 11, Ha KOTOpBIE OIaeTCs HANpsDKEHUE. 3apsaIHas KaMepa IByX30HHOTO
3MEeKTPOoUIbTPA MOJCIUPYET OJUH MOYJb TUIACTUHYATOTO AeKTpoduibTpa. B pabote
HCIIOJIb3YIOTCS JIBa KaHaJla 3apsAHOr0 yCTpoiicTBa. B o1HOM KaHane ycTaHOBJIEH
UUIUHApUYECKUil npoBoA nuamerpom 250 10-6 M. B npyrom kaHane ycTaHOBIIEH POBOJ €
UTOJIBYATBIMH AJIEKTPOJaMu. BmecTe ¢ ocamuTenbHON KaMepoil IBYX30HHBIH JIEKTPO(UIBTP
SBIISIETCS. CAMOCTOSITENIbHBIM Fa300YUCTHBIM allapaToM, KOTOPBIM ITUPOKO MPUMEHSETCS s
OYHUCTKH BO3yXa Ha pabounx MecTax, HalpuMep, IpHU dJIEKTPOCBapKe, NUTH(OBAHHH,
MEPECHINKE MbUISAIIUX MPOAYKTOB H T. II. BBICOKOBONBTHBIN 010K MUTaHUS (MCTOYHUK
BbICOKOTO HanpsokeHuss — UBH) BrirrodaeT B ceOst y3en yrpaBiieHus (pacrioiosKeH Ha TOPIEBOH
YacTH KOPITyca) U BEICOKOBOJIBTHOTO y3Iia — TpaHcopMaTopa U YMHOKHUTEIS HAPSKEHUS
(pacnosiokeH Ha 3a/Hel cTeHKe Kopiyca). Hanpskenue Ha 3apsiHOM yCTpONCTBE
anekTpoduibTpa peryiaupyercs crynenyato: U =8, 10 u 12 xB. Hanpsokenue Ha
ocagurenbHOi kamepe Uk = 0,5Uct. 9 [l u3MepeHus HanpsDKeHUsT UCTIONb3YeTCS
MHUKpoamrepmeTp “MKA” ¢ 100aBoyHbIM conpoTuBieHreM “Ra”. Ha BerxogHoM natpyOke
YCTaHOBJICH MaTepyaThiii GuibTp (3) 1715 yIaBIUBaHUS YaCTHII ITOCE dIeKTpoduiabTpa. B
HKCIEPUMEHTAIBHOM CTEHJIE HCToIb3yeTcs BeHTUsTop (8) BB/I. JIBUrarens BeHTUISITOpA
nuTaercs TpexdasubiM HanpskeHueM 380 B. KHonku BKITFOUEHUS M OTKITIOYEHHUS
pacrosokKeHbl HAa TOPLIEBOM YacTHU KOPITyca BEHTHWIATOPAa. OQHOBPEMEHHO C BKIIOYEHHEM
JIBUTATENsl BEHTHIATOpA NojlaeTcs TpexdazHoe HanpspkeHue 220 B Ha 6ok ynpaBieHUs
BBICOKOBOJIbTHOT'O UCTOYHMKA. [Ipy 3TOM Ha IysbTe NCTOYHUKA 3aropaeTcs 3eseHas jgammna. C
MOMOIIbIO CUCTEMBI YIIPABJICHUS HA BBIX0/1€ HMCTOYHUKA BHICOKOT'O HAIIPSKEHUS
YCTaHaBIIMBAETCs HampskeHue ot 8 1o 12 kB.

~220B
11
VIBH

Tp

—

—
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=3~380B
=

U, U=0

Figure 6 Puc.1 MpuMHUMNManbHaA cxema yCTaHOBKU

B xayecTBe ynaBiuBaeMoi MbUIN UCHOJIB3YETCS MOPOILIOK JTUKOMOAMS, COCTOSIINMN U3
MeJKoaucTepcHBIX YacThil.[lo1aga yacTrIr OCymecTBIsIeTCs ¢ MOMOIIBI0 BUHOPAITMOHHOTO
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nuTatens (BUOp. Ha puc. 1), obecrneunBaroero paBHOMEPHYIO JUTUTEIBHYIO TT01aqy.
Perynuporka 10 mpou3BoUTEILHOCTH OCYIIECTBIISIETCS CTYIIEHYaTO OT TpaHncdopmaropa Tp.
BxroueHne BUOponuTaTens OCyIecTBIseTCsl TyMOIepoM B, ipu 3ToM Ha JIMIIeBO# aHen
¢bubTpa 3aropaercs JaMIovKa.

Tlopsook nposedenus IKCnepuUMeHmos

1. 3acemarh TUKOMOANN B BUOPOTTUTATEb.

2. B3Becuth npo600TOOpHUK. 3aKpENUTh AATYUK MBLICOTOOpA Ha 3a3€MJIICHHOM OCaUTEIbHOM
AIIEKTPOJIE 3aPSAHOIO YCTPOUCTBA.

3. BcraBuTh KacceTy 3apsIHOTO yCTpocTBa B Kopityc. BHumanue! OOpaTUTh BHUMAaHHE HA
IIPABWJIBHOCTh YCTAHOBKH 3apsIHOM KaMephl.

4. 3arepeTh ABEPILY FIEKTPOPUIBTPA.

5. BKIIFOYUTH BEHTUIIATOP.

6. BKIIIOUNTH UCTOYHHK BBICOKOTO HAMPSHKEHUS. Y CTAHOBUTHh HEOOXOIMMOE HaIpsHDKEHHE Ha
KOPOHUPYIOLIUX IEKTPOIax 3apsiAHON KaMephl.

7. 3adukcupoBaTh MOKa3aHUSI MUKPOMAaHOMETPA MPU OTKPHITOM U 3aKPHITOM KJIalaHe.

8. BximrounTh TymMOJI€p BUOpOTTUTATENS], HAUaB OTCYET BPEMEHH.

9. Uepes3 5 MUHYT OTKJIIOUUTH BUOponuTaTenb. OTKIIOUNTh UCTOYHHUK BHICOKOTO HAMPSKEHUSI.
OTKIIIOUUTH BEHTHIISITOP.

10. OTkpbITh ABEpILy AEeKTpoduiIbTpa. BeIHYTH KacceTy 3apsiiHOI KaMephl.

11. Caa1h IPOOOOTOOPHUK C IIACTUH 3aPSTHON KaMEpH.

12. B3Becuth MpoOOOTOOPHUK.

13. O4HCTUTH AEKTPOBI M MPOOOOTOOPHHUK OT OCEBIIEH IBLITH.

14. [ToBTOpUTH ONBIT HAUUHASA C T1.1.

3aoanue na npedsapumenbHyo NOO20MOBKY

1. U3yuuth onucanue.

2. O3HaKOMUTHCS C ONMMUCAHUEM YCTAaHOBKH U TIOPSIIKOM MPOBEJCHNS UCTIBITAHUH.

3. Paccunrtath 3(peKTUBHOCTH OCAXKICHUS YACTULL JTUKOTOAMS JIUIsl CIEAYIOIIUX YCIOBUM:
2h=58mm, U=8 10n 12kB, w=4.1 mfc,a=15-10 b a, =78 107 M, £E=3.

Pacuer nposectw anm riagkoro nposoja  pammycom 125107 m
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Figure 7 Puc.2.PacnpegeneHue HanpaeHHOCTU 3/IEKTPUYECKOrO Mo MO NOBEPXHOCTU 0CAAUTENIbHOIO 3/1eKTpoga y =0,
r0 = 125 mkm, h =29 mm

3aoanue na uzmepenus
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1. O3HaKOMHUTBCS C PACIOJIOKEHUEM IIEMEHTOB YCTAHOBKH Ha CTEH/IE.

2. O3HaKOMHTHCS C MPABUJIAMHA TEXHUKH 0€30MMacCHOCTH.

3. [IpoBecTu n3mepenust ocaxaeHHou nbutn s HanpstkeHuss U = 8, 10 u 12 kB nnst rimagkoro
a7eKkTpoaa. B3pemmBanue mpou3BoIUTh C TOYHOCTHIO 0 YETBEPTOrO 3HAKA, B TPAMMAaX.

4. Tlo pe3ynbTaTaM U3MEpPEHUH I1. 3 MOCTPOUTH 3aBUCUMOCTh I (HEKTUBHOCTH OCAXKICHUS
JIMKOTIOJUSI U CPABHUTH C pacueTHBIMU JaHHBIMU. OOBACHUTH NOJy4YEeHHBIE JaHHBIE.

5. Onucarp XxapakTep OCaKICHUS YaCTHUIL AJIS MPOMEXYTKOB C IJ1aJIKUM U UTOJIbYaThIM
poBoAOM. OOBACHUTH MOJTYYCHHBIN pe3yibTar.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: JOEHUCTBYIOLIUE MOAXOIbI B
0o0IacTH  TPOCKTHPOBAHUS U
MPUMCHCHUS BBICOKOBOJIbTHBIX
ANEKTPOTEXHOJIOTUICCKUX
anmnaparoB ¥ YCTAHOBOK

1.IlosicHuTE Ha3HAUYEHUE OCHOBHBIX 3JIEMEHTOB
ceraparopa.

2.Kakre KOHCTpYKTUBHBIE [TapaMeTPhl CENapaTopa U Kak
BIIMSIIOT Ha pa3/ielieHe MUHEPaJIoB?

3HaTh:  OCHOBHBIE
Hay4YHO-TEXHUYECKOMN
uHpopmanuu o (busuke
IIPOLIECCOB MOBE/ICHUS
a’pPO30JIbHBIX YACTHI[ B CHIIBHBIX
AIIEKTPUYECKUX HOJISIX, 1o
IUIA3MOXUMHUYECKUM  TIpoliecca,
o poreccam BO3JECHUCTBUSA
CUJIBHBIX AIIEKTPOMATrHUTHBIX
IoJIek  Ha  MaTepuasbl, IO
MPUHIIAIIAM JencTBuUs u
KOHCTPYKUHUSIM  BBICOKOBOJIBTHBIX
3IEKTPOTEXHOIOTHUECKUX

HCTOYHHMKH

1.IlosicHuTe MOHATHE BEep MUHEPAIOB U TIOYEMY OH
oOpa3zyercsi.

2.IlosicHuTe MpUHIMT pabOTHI cenaparopa mo
MIPOBOIMMOCTH.

3.Kakue xapakTepuCTUKU YaCcTUII U KaK BIUSIOT Ha
paszeneHrue MUHEpaIoB?

anmapaToB
3HaTh: OCHOBHBIE METOABI U 1.Kak BIUSIIOT pexXHMBI cenapaTopa Ha pa3JelieHue
METOAUKU pacueta MUHEpaJIOB?

BBICOKOBOJIbTHBIX 2.IlosicHuTE MOCIEeI0BaTENLHOCTD MMPOBEICHUS
AIIEKTPOTEXHOJIOTHIECKUX U3MEpEHUSI.

MponecCcoB U alIapaTronB

3.Kak cTeneHp O4NCTKH 3aBUCHUT OT NPHIIOKEHHOTO
HaIpsLKEHUs, CKOPOCTH MOTOKA, JUIMHBI 3JIEKTPO(UIbTpa
U IIapaMeTpoB YacTHLl?

4.Kakue yacTullbl yJIaBIMBalOTCA B IEPBYIO OUEpeb:
KpPYIIHBIE WK MEJIKHUE?

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu ebinonnenus snanus: OueHka "oTIMYHO" BBICTABISAETCS €CIIU 3aJjaHKe
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

29



COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. O6e3BoxuBanue HerenpoaykToB. Duznyeckre OCHOBBI 00€3BOKMBAaHUS HE(PTEPOTYKTOB.
TexHomorun 06€3BOKUBaHUS HEPTEITPOTYKTOB.

2. Bubl 371€KTPOTEXHOJIOTHH C UCTIOJIb30BAHUEM CHIIBHBIX 3JIEKTPUUECKHUX MOJIEH 1
UMITYJIbCHBIX TOKOB. OCHOBHBIE OCOOCHHOCTH U XapaKTEPUCTHKHU, 00JIACTH UCIIOJIb30BAHUS.

3. JlaHbl BOJBT-aMIIEPHBIC XapaKTEPUCTUKU, CHATHIEC B CUCTEME AJIEKTPOJIOB «KOAKCHUATIbHbIE
IUAJIUHAPBD CO ciioeM U 0e3 Hero. Pagnyc 6omabiiero mumuaapa R = 0,15 m. Tommuna ciost H =
3 mMm. [TocTpOUTH 3aBUCHMOCTD YAEIBLHOIO COIIPOTHBIIEHHUS Py, OT IJIOTHOCTH TOKA |.
Onpenenuth CUiy, IEHCTBYIONIYIO Ha CJIol, pu | = 0,25 MA/M, motarasi, 4To HaIPsHKEHHOCTh
10JIs1 y TIOBEPXHOCTH cJiosi paBHa EK = 1,75 kB/cM, a oTHOCHTEIbHAS TUAIEKTPUIECKAs
MIPOHMIIAEMOCTD CJIOS € = 2.

| MA/M

0.05

IIpouenypa nposenenust

[TpoBoauTcs B yCTHOH (opme 1o OuseraM B BUJE MOATOTOBKU M M3JI0KEHUS pa3BEpHYTOr0 OTBETA.
Bpems Ha moaroToBky orBeTa — 45 MUHYT.

L. Ilepeuens Komnemenyuil/uHOUKAmMopo8 u KOHMPOJIbHHIX 60NPOCOE NPOBEPKU PE3YIbINAM 08
0C60EeHUA OUCYUNIUHDL

1. Komnerennus/Muaukarop: N/1-5nk-2 JleMOHCTpHpYET IOHUMAHUE BO3MOXKHOCTU
MCIIOJIb30BAaHUs BBICOKMX HANPSHKEHUH JIJIsl HOBBIX U MEPCIEKTUBHBIX MPOEKTHBIX U
TE€XHOJIOTUYECKHUX PEIIEeHUI

Bomnpocsl, 3aganus
1.Busl 2eKTpOTEXHOIOT U C UCTIOIB30BAHUEM CUJIBHBIX JIEKTPUUYECKHUX TOJIEeH U
UMITYJIBCHBIX TOKOB. OCHOBHBIE OCOOEHHOCTH U XapaKTEPUCTUKH, 00JIACTH UCIIOIb30BAHMSL.
2. CTeneHb OYMCTKH T'a30B B 3NeKTpodmiibTpax. OcodeHHOCTH onpenenenus 3ppekTuBHOCTH
OCXKIEHMsSI YacTHIl B 3JeKTpoduibTpax. Crocodbl 60pb0ObI ¢ 00paTHON KOPOHOM B
ANEKTPOPUIBTPAX.
3.04ncTKa ra30B AMEKTPOPUIBTPAMU: IPEUMYIIECTBA IO CPABHEHHUIO C APYTUMH CIIOCOOaMuU
ounctku. [IpunnunuanbHas cxema anekrpoduiabTpa. KoHCTpyKIKS 351eKTpoUIbTPOB.
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OCHOBHBIE 3JIEMEHTHI AEKTPohUIbTpa. TpeOoBaHUSI K KOPOHUPYIOIIUM U OCATUTEIHHBIM
JNEKTPOAAM.

4.BnusiHue qucriepcHoi (pas3pl Ha XapaKTepUCTUKA KOPOHHOTO pa3psijia B Clydyae JBHKEHUS
YacTHIL BJIOJIb CUJIOBBIX JIMHUN U IIPU JBUKCHUH YaCTULIBI MIONIEPEK CUIIOBBIX JIMHUM.
5.KomekTuBHbBIE POIIECCHI B a3PO30JIbHBIX CUCTEMAX. DJIEKTPOCTATUYECKOE PACCEIHUE
MOHOJHCIIEPCHOTO a3p030J1s. BilMsHNE KOHIIEHTPALlMK 4aCcTUL] HA XapAKTEPUCTUKNA KOPOHHOTO
paspsna.

6.00paTHast KOpOHA C MOPOILKOBOro ¢i10sl. Bpemsi BO3HUKHOBEHMsI 00pATHONW KOPOHBI.
BnusiHue ciios Ha 37€KTpoje Ha BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY KOPOHHOTO paspsaa. Cuia,
JEHCTBYIOIIAs Ha IIOPOLIKOBBIN CJIOW Ha 3JIEKTPOJIE B I10JI€ KOPOHHOIO paspsa.
7.110po1IKOBBIH CIION U €r0 OCHOBHBIE XapaKTEPUCTUKHU. 3apsiaKa U pa3psiaka OPOLUIKOBOrO
CJIOSl Ha DJIEKTPOJE B DJIEKTPUUECKOM I10JI€ KOPOHHOIO pa3psza.

8.IToBeieHne YacTUIlbl HA 3JIEKTPOJIE B JIEKTPUUECKOM T0JIE. 3apsi, IpuodpeTacMblit
YyacTULIEH Ha 3JekTpoe. Cuilbl, NIEHCTBYIOIINE HA YAaCTHUILy Ha 3JIEKTPOJE CO CTOPOHBI
EKTPUYECKOTO I10JI1 KOPOHHOIO pa3psija.

9.Cuiibl, EMCTBYIOIME HA YACTUILY HAa IIOBEPXHOCTH 1eKTpoAa. CHIIbl aAre3uy 4acTHILl K
ANEKTPOLY.

10. Ocaxxpenue yacTuil U3 TypOyJEHTHOTO MMOTOKA B 110JI€ IIOCTOSHHBIX BHENTHUX cuil. Ciryyan
npeo0JaiaHusi HAPaBJICHHOTO IBM)KCHUS U ITPeoOIaiaHus TypOYIEHTHOTO TIepEeMETTUBAHMS.
O dekTuBHOCTH OCcaxIeHHs U3 TypOyJIEHTHOTO MIOTOKA.

11.JlamunapHbIif ¥ TypOYJIEHTHBIN PEXUM JBHKEHHS. OCakIeHHe MOHOAUCIIEPCHBIX YaCTHI
U3 TypOyJEHTHOTO NOTOKA. XapaKTepUCTUKa TypOyleHTHOro pexxuma teuenus. Koadduuuent
TypOyIeHTHOU TP y3un.

12.0caxieHre yacTul] a3po30Jis U3 JJAMUHAPHOTO IIOTOKA M0/ AEUCTBUEM LIEHTPOOESKHOM
cuibl. OcaxaeHne o1 AeMCTBUEM CUIT 3€pPKaJIbHOTO OTOOpaXKEeHUS.

13.0caxieHre 4acTul] MOHOJUCIIEPCHOTO a3p030J1s U3 JIAMUHAPHOTO OTOKA. D((HEeKTUBHOCTh
ocaxxaeHust. OcaxIeHUe 4acTull B IUIOCKOM KaHase. Ocak/leHue Ha FTOPU30HTAIbHOM Y4acTKe
KPYTJIOH TPYOBI.

14.ITonarue kopoHHOTO pa3psaa. KopoHHBIH pa3psia B KOAKCHAIbHOM CUCTEME 3JIEKTPOIOB.
BonbramnepHas XxapakTepUCTUKa KOPOHHOTO pa3psa.

15.Moaudukanys noBepXHOCTH MaTepUaloB B IIa3Me ra30BOro paspsaa. Bozaelictue
aKTUBHBIX YaCTHUI[ Ha IOBEPXHOCTh MaTepHasoB. [Ipoueccsl MoauduKaIys MOBEPXHOCTH
MOJIMMEPHBIX MAaTEPUATIOB U COOTBETCTBYIOIINE TEXHOIOrHUeCKHE (P (HEKTHI.

16. TexHONOIMM KOHBEPCHH I'a30B B IIa3Me ra3oBoro paspsna. [lonsrue G-dakropa.
Oco0eHHOCTH KOHBEPCHUHM JIETYUMX OpraHMYECKUX coeAruHeHnin. KoHBepcus oKCUI0B a30Ta U
CEpBHI B IIa3ME UMITYJIbCHOTO pa3psia. OUMCTKa TOMOYHBIX a30B OT OKMCIIOB a30Ta U CEPHI.
17 Ilpuntun neicTBus 6apbepHOTro 030HaTOpa. BiusiHue 3a30pa, TUAIEKTPUIECKOTO Oapbepa,
4aCcTOTHI MUTAIOIIETO HAIIPSKEHUSI HAa BBIXOIHBIE XapAKTEPUCTUKN 030HATOPA.

18.030H u ero cBoiicTBa. CriocoObI MOTYyUYEHUS 030HA. DIEKTPOCUHTE3 030HA.
TexHonornueckne npuMeHeHus o30Ha. [loaroroBka NUTHEBON BOABI C UCIIOJIB30BAHUEM
030Ha.

19.ITnazmoxumMHuyecKue TeXHOJIOTUU. OCHOBBI MJIa3MOXMMHUYECKHX MPEoOpa3OBaHMIA:
XUMHUYECKH aKTHBHbBIE YaCTHUIIbl, CKOPOCTh XUMUYECKOW PEaKI[Mi, KOHCTaHTa CKOPOCTHU
peakiuu, sHeprust akTuBauu. OCoOOEHHOCTH TIA3MOXUMHUYECKUX PEaKIIH.
20.MaruuTtHO-UMITyJIbCHast 00paboTka maTepuanos. Uuaykropsl. KoHueHTpaTopsl
MarHMTHOT'O TIOTOKA.

21.TexHOJIOrMU UMITYJILCHOTO BO3JIEMCTBUS HA MaTepUall. DJIEKTPOTrUIPABINYECKUE
TEXHOJIOTUH. DIEKTPOIPO3UOHHAS 00pabOTKa MaTepHalIoB.

22.Crioco0sl 3aluThl OT pa3psiioB CTaTHUECKOTo 3eKTpuiecTBa. Helfrpanuszamus 3apsa08
CTaTMYECKOT'0 3JIEKTpUYECTBA. THUIIBI HEUTPAIU3aTOPOB.
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23.CraTudeckas 3JIeKTPU3aLUsl U €€ MOCIeICTBHUS. MeToIbl U3MEpPEHUsI OCHOBHBIX
MapaMeTpoB, XapaKTEPU3YIOIIUX CTATUYECKYIO deKTpu3anuio. CTaTHYeCKOe JIEKTPUIECTBO
IIpH MepeKavKe HeTH 1Mo TPyOOImpoBOIaM.

24 .HaHeceHne MOPOIIKOBBIX TOKPBITUIA: MMPEUMYIIECTBA U 001acTh NpuMeHeHus. Hanecenue
MOPOUIKOBBIX MOKPHITUHN B AJIEKTPUUECKOM KHUIIAIIEM CI0€. DIEKTPOIMTHEBMOPACIBUIUTEIH.
Pacnpuintenu ¢ BHyTpeHHEW U BHEUTHEH 3apsiIKOM.

25.9nekTpookpacka. [Iporiecc pacnbuieHHs )KUIKOCTH B SJIEKTPUUYECKOM ITTOJIE.
DNeKTPOCTaTUUECKHE, IEHTPOOEIKHBIE U AIIEKTPOITHEBMOPACIIBUIUTEIH.

26.2nexTpornedars. dnekrpodoTorpadus. DIEeKTpoKaIIeCTpyiHAas eYaTh.
27.06e3B0xkuBaHKe HeTenpoayKToB. du3nueckre OCHOBBI 00€3BOXKUBAHUS HEPTEIPOTYKTO
TexHoMOrNM 00€3BOKMBAHUS HEPTETPOAYKTOB.

28.ITuposnekTpuyeckas cenapauus. Jusdnexkrpruyueckas cemnaparusi.

29.IMonstue annektpocenaparuu. Kiaccudukanus snekrpocemnapatopos. Cemaparus 1o
3eKTponpoBoAHOCTH. bapabanHblil anekTpocTaTHueckuii cenaparop. bapabanHbIil KOpOHHO-
AJIEKTPOCTATUUECKHI cemaparTop.

30.bapabannsliii TpubosekTpocTaTndeckuil cenapatop. CenmapaTopsl ¢ KUISALIAM CIOEM
(TpubOANIeKTpOCTaTHYECKUE (ITFOMIU3AIIMOHHBIC cenapaTopkl). TpruOo3IeKTPOCTATHICCKHIA
cenapaTop cBOOOIHOTO MaJACHHUS.

MartepuaJbl 1Ji1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.KoadpdurueHT HeOAHOPOIHOCTH INIEKTPHUUECKOTO MOJIs, TPU KOTOPOM BO3MOYKHO
(dbopMHupoBaHKE KOPOHHOTO pa3psiaa?
OTtBeTsI:
1-05
2-10
3-3,0
4-50
Bepnpiii otBeT: 4
2.Kakoe uncno PeliHoibACa XapaKTepHO JJIsl JaMUHAPHOTO MOTOKa?
OTBeTHI:
1-500
2 - 3000
3 - 6500
4 -10000
Bepusiii otBert: 1
3.Kaxkoit crioco0 3apsku He MOAXOIUT IJIsi a9PO30JbHBIX YACTHUIL U3 TUIIEKTPUIECKOTO
MaTepuana?
OTBeTHI:
1 - B mosie KOPOHHOTO pazpsiaa
2 - WHTYKITUOHHBII
3 - TpO03IEKTPOCTATUIECKUI
Bepnsiit otBeT: 2
4.J1751 4acTHI] KaKUX pa3MEpPOB CUJIBI aAT€3UH K dJIEKTPOY OyIyT CYIIeCTBEHHBIMH 10
CPaBHEHHUIO C IPYTUMU JICUCTBYIOIIUMH CUIaMU?
OTBeThI:
1 — enuHUIIBI MUKPOH
2 — IeCSATKU MUKPOH
3 — COTHU MHKpPOH
4 — TBICSTYM MUKPOH
Bepnsiit otBer: 1
5.XapakTepHble BpeMeHa BOSHUKHOBEHUSI 00PaTHOI KOPOHBI B TIOJTMMEPHOM MOPOIIKOBOM
cioe?

B.
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OTBeThI:
1 — MuUKpOCEeKyH/IBI
2 — MAJUTHCEKYH/IBI
3 — CEeKYH/IBI
4 — MUHYTBI
Bepnpiii oter: 3
6.I1pu KaKOM 3HAYECHUU yJIEITHPHOTO COMPOTUBIICHUS 30JIbI OyIeT HauOOJIbIasi CTETICHb OYUCTKH
TOMOYHOTO ra3a B 3JIeKTpoduisTpe?
OTBeThI:
1-100 Om*m
2 — 1000000 Om*m
3 — 10 mummnapioB OM*Mm
4 — 10000 mumumapaoB OM*m
Bepusiit oteT: 2
7.Kakoi1 BUJI 37€KTpOCenapauy MPUMEHSIETCA I Pa3AeICHUsI CMECEM BEILIECTB, COAECPKALINX
KBapi?
OTBeTHI:
1 — nuanektpuyeckas
2 — IUPODIIEKTPUIECKast
3 — MO PJIEKTPONPOBOIHOCTHU
4 — TpubO3IEKTpOCTaTUYECKAS
Bepnsiit otet: 2
8.Kakoli u3 2JIeKTpOopacbUTUTEIICH KHUIKHX KPAaCOK 00JIaacT HanOObIIIeH
MIPOU3BOJUTENBHOCTHIO?
OTBeTHI:
1 — snexTpocTaTuuecKuit
2 — IEHTPOOCKHBIN
3 — ruapaBIUYEeCKUit
4 — MHEeBMAaTHYECKU I
BepHnplii otBeT: 4
9.Kakoii BHJT HESUTpAITH3aTOPOB CTATHYECKOTO JICKTPUICCTBA UCITOJIB3YETCSl B TPYOOTIPOBOIAX
P TPAHCTIOPTUPOBKE HEPTH U HEHTEMPOIYKTOB?
OTBeTHI:
1 — aspoauHaMHUUECKU
2 — aKTUBHBIA BBICOKOBOJIbTHBIH
3 — MacCUBHBIN MHAYKITMOHHBIN
4 — paTMOaKTUBHBIN
Bepwnsliii otBeT: 3
10.ITpu kaKkoil KOHIEHTPALMU 030HA BO3MO>KHA MOJIHAS MHAKTUBAIUS MUKPOOPTaHU3MOB B

Boje?
OTBeTHI:

1-1wMKr/n

2 — 10 MKI/11

3 — 100 Mkr/n

4 — 1000 Mkr/n

BepHnplii otBeT: 4
11.Kaxoii ra3 mo06aBnsieTcss K TOMMOYHOMY Ta3y sl 00ecreueHus MmIa3MOXUMUYECKON
KOHBEPCHUM OKCHJIOB a30Ta U CEPhI?

OTBeTHI:
1 — Bogopon
2 — renuit
3 — aMMHaK
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4 — 030H
Bepnpiii oter: 3

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku evtnonanenus 3nanus. Ouenka «OTJIIMYHO» BoicTaBiIsS€TCS CTYICHTY,
KOTOPBIH IMOKa3aJl PU OTBETE HA BOMPOCHI 3a4ETHOTO OMJIETa M Ha JOTOJHUTEIIBHBIE BOIIPOCHI, YTO
BJIaJIE€T MaTepUaIoOM U3YYEHHOMN NUCUUIUIMHBI, CBOOOTHO MPUMEHSIET CBOU 3HAHUS JJIs
OO0BSICHEHUS Pa3INIHBIX SBIICHUHN U PEIICHUS 33]1a4.

Ouenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuru svinoanenus 3uanus. Ouenka «XOPOILIO» BeicTaBiIsSeTCS CTYAEHTY,
B OCHOBHOM IIPABUJILHO OTBETUBIIIEMY Ha BOIIPOCHI IK3aMEHAIIMOHHOTO OuUJieTa U Ha
JOTIOTHUTEJIbHBIE BOMPOCHI, HO AOMYCTUBILIEMY IIPU 3TOM HENPUHIIUIHAIBHBIE OIIUOKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu gvitnoanerus 3nanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIIICTCS CTYJEHTY, KOTOPBIM B OTBETAaX Ha BOIIPOCHI 3aU€THOTO OMiIeTa JOMYCTHI
CYILIECTBEHHBIE U JJaXKe rpyObIe OMMOKH, HO 3aT€M UCIIPABUII UX CaM MpU OTBETax Ha
JOTIOTHUTETIbHBIE BOIPOCHI.

Oyenka: 2
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABJIIETCS CTYJEHTY, KOTOPBIN: a) HE OTBETUJI Ha BOIIPOCHI 3a4€THOro Omiera; 0) npu OTBETE
Ha JIONOJHUTENIbHBIE BOIIPOCHI 0OHAPYKUII He3HAHHE OOJBIIOrO pa3zelia dK3aMEeHallnOHHON
IPOTPaMMBI.

II1. IIpaguna évicmaesnenus umo2o60i OUeHKU no Kypcy

OrneHka 3a OCBOGHHE JUCIMIUIMHBI ONPEAEseTcs Ha OCHOBAaHUU CEMECTPOBOM COCTaBIISIOIIEH U
HK3aMEHAIMOHHOM (3a4€THOI) COCTaBISIOIEH.

34



