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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

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

CeeneHuna o enagensue L3N M3KU A r
Braneney TemMHWKOB AT, o
HpeHOI[aBaTeJIL WaeHTUdMKaTOp a0abb123-TemnikovAG-2d4db00 TCMHI/IKOB
(IOIKHOCTD) (moamnucek) (pacuudpoBka
MIOJITTHCH)
COI'TIACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%]KOBOI[HTGHB w CeepneHwna o Bnagensue L3N M3K H A
(V) paBOBaTeJILHOI/I Bnageneu JNlebepesa H.A. o
HpOFpaMMBI WaeHTUdMKaTOp 75716a03-LebedevaNA-9930664 He6eHeBa
(IOIKHOCTB, YUeHasl CTETICHb, YICHOE (mozmucs) (pacmdpoBka
3BaHKE) TIO/ITUCH)
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

w CseneHva o snagensuye L3N M3K A F
3aBeyroIui . Brageney TeMHWKOB A.T. o
BBIHyCKaIOH_[eI/I Kaq)e[[pbl WaeHTUdMKaTOp alabbl23-TemnikovAG-2d4db00 TCMHI/IKOB

(IOIKHOCTB, YUeHasl CTETICHb, YUCHOE (mozmucs) (pacuudpoBka

3BaHKE)

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-2 CniocoGeH mpuMeHsATh METOIbl aHATN3a, Pa3pabaThiBaTh U 0OOCHOBBIBATh TEXHUYECKUE
peLIeHHs TPU TPOSKTHPOBAHUN OOBEKTOB MPO(PECCHOHATBHOM NS TETbHOCTH (TEXHUKH U
AMEKTPO(PU3UKHI BBICOKUX HAIPSHKEHUMN )
N/-5 leMOHCTpUPYET IOHUMAHUE BO3MOKHOCTH HUCIIOJIb30BAHUS BBICOKMX HAIIPSKEHUN IS
HOBBIX U IIEPCIEKTUBHBIX IPOECKTHBIX U TEXHOJIOTUYECKUX PEIICHHUM

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCII€EBACMOCTH:

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

Popma peanmzanuu: ITrncemenHas padora
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 J1abopaTopHbIx padot Nel u N2 (Jlaboparopras paboTa)
MOHMMAaHUE BO3MOXKHOCTU | OCHOBHbBIE HICTOYHHUKHU KonTponbnas padora Nel (KonTposibsHas pabota)
WCIIOJIb30BAHUS  BBICOKUX | HAYYHO-TEXHHUYECKOU 3ammuTta J1abopaTopHbIX padoT Ne3 u Ne4 (Jlaboparopras padoTa)
HANpPSsDKEHUN JUIsl HOBBIX U | MH(opmanuu mo pusuke 3amuTa nadoparopubsix padot Ne5 u Ne6 (JIaGopaTopHas pabota)
MEPCIEKTUBHBIX MPOEKTHHIX | MPOILIECCOB MOBEICHUS Kontponbnas padota No2 (KontponsHas pabota)
u TEXHOJIOTHYECKHX | a9PO30JIbHBIX YACTHII B
penIeHui CWJIBHBIX JJICKTPUICCKUX
TMOJIAAX, 110
TIa3MOXUMUYCCKIM

rporeccam, 1o nporeccam
BO3JICUCTBHUS CHILHBIX
3JIEKTPOMATrHUTHBIX 1OJIEN
Ha MaTepHuabl, 1O
MIPUHIIUIIAM IEUCTBUS U
KOHCTPYKUHUSM
BBICOKOBOJIBTHBIX
3JIEKTPOTEXHOJIOTHYECKUX
arraparoB

JIEWCTBYIOLINE MOIXO0/IbI B
o0JacTy MPOEKTUPOBAHUS U
MPUMEHEHHUS
BBICOKOBOJIBTHBIX
3JIEKTPOTEXHOJIOTHUECKUX
arrapaToB U yCTAHOBOK
OCHOBHBIC METOJIBI M




METOJIMKH pacuera
BBICOKOBOJIbTHBIX
ANMEKTPOTEXHOIOTHUECKUX
IIPOLIECCOB M aIlapaToB
YMeTs:

OCYIIIECTBIISATH TTOUCK H
aHAJIM3UPOBATH HAYYIHO-
TEXHHYECKYIO HHPOPMAITHIO
0 CYIIIECTBYIOIINX U HOBBIX
HaIPaBJICHUSAX MPUMEHEHUS
BBICOKOBOJIBTHBIX
IMEKTPOTEXHOJIOTHUCCKUX
MIPOLIECCOB | aIllapaTroB U
BBIOMPATh HEOOXOIUMBIC
KOHCTPYKIIMOHHBIC
9JIEMEHTHI BBICOKOBOJILTHBIX
INMEKTPOTEXHOJIOTHUECKUX
anmnaparoB

CaMOCTOSTEILHO
pa3buparbcs B METOUKAX
pacdera BEICOKOBOJIBTHBIX
ANEKTPOTEXHOIOTHUECKUX
YCTaHOBOK U TIPUMEHSTh UX
JUISL PEIIeHHUs TOCTaBIEHHOM
3a7a4u

CaMOCTOSITENHHO BBIIOIHATH
pacdeTsl MPOIIECCOB,
SIBJISIIOIIMXCSI OCHOBOM
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTHIA,
pacdeTsl BEICOKOBOJIBTHBIX
ANMEKTPOTEXHOIOTHUECKUX
anmnapaToB W aHAJIN3




3¢ (HEKTHBHOCTH MX
IPUMCHEHHSI




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 o0XBaThIBaeT repBbie qBa pasjaena nucuutuiasel (" [Ipoyeccol
0CadICOeHUsl AdPO30NIbHBIX Yacmuy 8 dnekmpuyeckom 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 AJIEKTPOJE;

3. Cunbl, ACHCTBYIOIIHE HAa TOPOIIKOBBIN CIIOI HA ANEKTPOIE.

KontpomnbHas paboTa COIEpKUT TPH 3a1a4H.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: OCYLIECTBIATH IIOUCK H

AHAJIM3UPOBAThH HAy4HO-
TEXHUYECKYI0  HHPOPMAIUIO O
CYIIECTBYIOIINX u HOBBIX
HaIlpaBJICHUAX MMPUMCHCHU A
BBICOKOBOJIBTHBIX

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

1.B ropu3oHTanbHbIN MIIOCKUHN KaHa mupuHoit 0,03 m
BXOJUT JJAMUHAPHBII a3PO30JIbHBIN MIOTOK CO CKOPOCTHIO
0,8 m/c. Pagmyc wactun 20 mxm. YacTHIIBI POBOASIIIE
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
a3 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 XapaKTepu3yeTcs
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: OTHOCUTEIbHAS
TUDIIEKTPUYECKast IPOHUIIAEMOCTD 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 nnockuii ropu30HTaNbHBIN KaHAT BXOJIUT
JTaMUHAPHBIN a3p030J1bHbINA TOTOK. CKOPOCTh OTOKA
raza /,2 m/c; Beicota kaHana 0,025 m; paguyc yactui 14
MKM; 9aCTULIBI TUAIEKTPUIECKHE C OTHOCUTEIIBHOMN
JURIEKTPUUECKOM MPOHUIIAEMOCTHIO 3 U
MIPeIBAPUTENIHHO MOJIOKUTEIBHO 3apsKEHBI B 110J1€
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.

Onucanue MKAJbI OIICHUBaAHUA:




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 BBIBOBI IO MTOJIYYCHHBIM PACUCTHBIM PE3YJIbTAaTaM.

Ouenka: 4
Huodicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 80
Onucanue xapakxmepucmuxu evinoanenus snanus: KoHTpoJIbHas padoTa CYUTACTCS BBIIOJTHESHHON
Ha OLIEHKY «XOpOIII0», ECITH PEIICHHUS JBYX U3 TPEX 3a7a4 BIIOITHEHBI 0€3 OIIMOOK 1
IIPEJICTaBJICHBI apT'yMEHTHPOBAHHBIC BHIBOJIBI 110 TIOJYUYECHHBIM PACUCTHBIM Pe3yJibTaTaM, a IIpH
pEIIeHNHY TPEThel 3a7a4u JOMYIIEHB HETOYHOCTH B pacdeTax M HEeMPUHIMITHATHHBIC OIIHOKH.

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoanenusi snanus: KoHTpoJibHas padoTa CYUTACTCs BBIIIOJTHESHHON
Ha OLIEHKY «Y JOBJIETBOPUTEIHHOY, €CITH PEIICHUS JBYX U3 TPEX 3a7a4 BBITIOJHEHBI B IIEJIOM 0€3
MPHUHIUITHATIBHBIX OIIUOOK, HO BHIBOJIBI IO MOJYYSHHBIM PACYCTHBIM pe3yJIbTaTaM ciiabo
apryMEHTHPOBAHBI, a TPEThS 3a/1a4a HE PEIlleHa WIN MIPH €€ PEeIICHUH JTOMYIICHBI TPyObIe OINOKH.

KM-2. KoutpoabHas padora Ne2

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIABLHOr0 MeponpusaTus: KontponsHas padbora

Bec kouTposabHoro meponpusitusi B bPC: 28

IIpouenypa nmpoBeaeHusi KOHTPOJLHOI0 Meponpusitusi: [IpoBoaurcs B nmuchbMeHHON ¢dopme B
BU/JIC M3JI0KEHUS Pa3BEPHYTOr0 OTBETA HA BOIPOCHI 3afaHus. Bpems Ha moaroroBky orera — 60
MUHYT.

Kpartkoe cogep:xanue 3aiaHus:
Tema kKoHTpOJIbHON PaboThl No2: «DNEKTPOCTaTUUECKOE paccesiHue adpo30Jist; dPPEeKTUBHOCTD
OYHCTKH ra30B B AIEKTPOPUIBTPAX; IEKTPUUECKas cernapanus 4YacTHIl;, TOPOIIKOBbIE
pAacCIBUIMTENN C BHEIIHEN U BHYTPEHHEU 3apsaKON».

KonTponbHas padoTta cocTOUT U3 TPEX 3ajad, s PeIeHUS] KOTOPbIX, CTYJE€HTY HY’KHO
IIPUMEHHUTD 3HAHUS 10 CIAEAYIOLIMM pa3JesiaM JUCHUIUINHEL: "KOJIEKTUBHBIE IPOLIECCH] B
a’pO30JIbHBIX cucTemMax", "INeKTPOTEXHOIOIMUECKHUE IPOLIECCHI U alfapaThl, OCHOBaHHbIE Ha
IIPUMEHEHNN CHJIBHBIX NIEKTPUYECKUX oJiel", "BpICOKOBOJIBTHBIE IJIA3MOXUMHUYECKUE
TEXHOJIOTHH, TpoIiecchl U amnmapatsl", "[Iporeccsl cTaTuueckon SIEKTPU3ALMH U METOIBI
00pbOBI C MPOSBICHUSIMUA CTATUYECKOTO 3JIeKTpuuecTBa " 1 "A3p030JIbHBIE
AIIEKTPOra30JMHAMHYECKHE YCTPOUCTBA U anmnapaThsl’.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb: OCYHmECTBIATH IOHUCK U 1.Kakaa nomxHa ObITh CKOPOCTH KOHBEHEpA, YTOOBI IPU
aHaJTM3UPOBATh Hay4YHO- HaNbUICHUH PacTIbUINTENIEM C BHEIIHEH 3apsKoi Ha
TEXHUUYECKYI0  HMHPOpMAIUI0 O W3JIeIMH T10JIy4aIoCh KaueCTBEHHOE MOKPHITHE (110
CYILIECTBYIOIINX u HOBBIX BO3HUKHOBEHHUSI MHTEHCUBHON 0OpaTHOI KOPOHBI)?
HaIpaBJICHUSIX MPUMEHEHUs Kakaa ToniyHa NOKPHITHS MOJIy4aeTcsl Ha U3AETUU?
BBICOKOBOJIBTHBIX

IIEKTPOTEXHOJOTUYECKUX VYcnoBus HanblUIEHUS:

IpOLECCOB M ammaparoB u Pacxon nopoikoBoro marepuaia uepes

BbIOMpAThH HE0O0XO0IUMbIe pacnbunTens 3 X 1073kr/c; muamerp dakena
KOHCTPYKLIUOHHBIE AJIEMEHTBI pacmbutenust 0,22 m; koaddunment ocaxaenus 85 % s
BBICOKOBOJIbTHBIX pacrpuIuTeNei ¢ BHEIIHEH 3apsKol; IUIOTHOCTb

10




OJICKTPOTEXHOJIOTHUICCKUX

YIaKOBKH OPOIIKOBOTO ciiost 0,5; yaenpHbIN 3apsin

armnapaToB yacTull nopoika 7,/ mKn/xke, cpeqHsisi II0THOCTh TOKa
MKA o

KOpPOHHOTO pa3zpsima 125 FH&HBIJ‘IH@TCH AIOKCUIHBII
Martepual ¢ IWioTHocThio 1300kr/M3 u oTHOCUTENBHOM
JURJIEKTPUUECKON IPOHUIIAEMOCTBIO 4.

YMeTs: CaMOCTOATEJIBHO 1.B kpyrayro TpyOy co ckopocThio (),65 m/c BXOIUT

BBIIIOJIHATh pacueThl IPOLIECCOB, a’p030JIbHBIN ITOTOK, COAEPIKALLMN YaCTULbl paInyCOM

SABJISTFOLUXCSI OCHOBOM 15 mxm v 3apsgom 1 X 107 K. IlnotHocTs MaTepuana

BBICOKOBOJIBTHBIX gactun 3r/cm3.

AIEKTPOTEXHOJIOT A, pacueTsl

BBICOKOBOJIBTHBIX Onpenenurpb, Ha KaKOH AJTUHE TPYObl KOHLIEHTPALIUS

AIEKTPOTEXHOIOTMUECKUX a’p030JIbHBIX YaCTHULl B PE3yJIbTaTe

anmaparoB u aHayu3 3NEKTPOCTATHYECKOTO paccesiHust yMmeHbIuTcs Ha 80 %,

3 PEKTUBHOCTH UX TPUMEHEHUS

€CJIM MacCoBas BXOJAHasd KOHOCHTpanusa COCTaBIACT 25F/

M3,

Hainimu Bpemst 00pa3oBaHust 00paTHON KOPOHBI U CHITY,
JEHCTBYIOIIYIO Ha CIIOH.

2.YacTuiibl IByX COPTOB pa3/eistOTCs O
ANEKTPONPOBOJIHOCTH B KODOHHOM CeIaparope.
Paznensiempie 9acTHIIBI UIMEIOT CIIETYIOIIUE TapaMeTphI:

1
® = -6_~ ..
Y, 5x10 OMMF, ey
— an- ) )
80; m1oTHOCTBL2,5 oy paauyc45Mkm. y -

012 e

=10 m ; € ( )1

= 3; m1oTHOCTBL2,5r/cM3; paauyc45MKMm.

Pagunyc cenapatopa 6apa6ana 0,14 m. CKOpoCTb
Bpaienus 6apabana /10 o6/mun. Cuna anre3uu
onpenenserca F,; = K3 X m X g; rne K; =1,2.
HamnpsbxkeHHOCTE TI0JIS Ha TTIOBEpXHOCTH OapabaHa paBHa
2,5 kB/cm.

Tpebyercs, ¢ y4eToM CHIT 3epKaIbHOTO OTOOPaXKEHHUS:
1) eévtopams HeOOXOAUMYIO TS Pa3AeICHUS IUIOTHOCTD
TOKa KOPOHHOTO pa3psia;

2) onpedenums CKOPOCTH BpallleHus1 Oapabana N, mpu
KOTOPO#1 yroi [J oTpbIBa YacTHIIBI C OOJIBIIEH
MIPOBOJAMMOCTBIO OT MMOBEPXHOCTH OapabaHa COCTaBUT
450;

3) nposepums BO3MOKHOCThH OTPhIBA HEMPOBOIAIIICH
gacTuiel pu [ = 1500, moarasi, 4T0 30Ha KOPOHHOTO
paspsiia pacnpocTpaHeHa BIUIOTh JI0 TOTO YTia.

VYMern: CaMOCTOSITEILHO
pazOupaThCs B METOJMKAX pacuera
BBICOKOBOJILTHBIX
ANMEKTPOTEXHOJIOTHIECKUX
YCTAaHOBOK W NPHUMEHSATh UX IS
peleHns TOCTaBJICHHOM 3a1a4u

1.JlaHBI BOJIBT-aMIEpHBIE XapAKTEPUCTUKHU, CHATHIE B
CUCTEME IEKTPOIOB «KOAKCHAIIbHbBIE LIMITUHAPHD) CO
cioeM u 0e3 Hero. Paguyc Gomnbiero mununapa 0,14 m.
Tommuna cios 2 mm.

Hocmpoumb 3asucumocms yACIIBHOT'O COIIPOTUBIICHUA
OT IINIOTHOCTH TOKa.
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Onpeodenums cuny, NEUCTBYIOINIYIO Ha CJIOW, PH
auHEeWHOM TOoKe (), 2 MA/m, onaras, 9To HaNPsKEHHOCTh
TOJIs1 Y TIOBEPXHOCTH CJ10s paBHA 2 kB/cm, a
OTHOCUTEIIbHAS TUAJICKTPUUECKasi IPOHUIIAEMOCTb CIIOS
paBHa 2.
2.YacTulipl IByX COPTOB PA3IAEISIIOTCA 110
3JIEKTPONPOBOAHOCTHA B KOPOHHOM 3JIEKTpOCenapaTope.
Paznensembie 4acTHITBI UMEIOT COOTBETCTBEHHO
CJIEYIOIINE TTapaMeTPhI:

1 =10"° e
Vo, oMM’ - 1
— an- . 2
= 80; HﬂOTHOCTbZ,SCﬁ, pa,C[I/IyC4OMKM.]/( )Vl

1
=107 —;e®),
OmMm

= 3; IJIOTHOCTH2,5 C%; paanyc40MKM.

Pagmyc 6apabana 0,/ m; ckopocts Bpamienus 100
00/mun. Cua aire3un ONpeNeNsaeTCs BhIpaKeHUeM F,, =
Ky Xxm X g; rne K; = 1,5. HanipsikeHHOCTB 1OJIS Ha
noBepxHOCTU Oapabana paBHa 3,2 kB/cm. Tpebyercs, ¢
YUETOM CHUJI 3€pPKaJIbHOTO OTOOpaKEHHUS:

1. Botopamp neob0xoqumyto 1ist 3HPeKTUBHOTO
paszesieHns II0THOCTh TOKa KOPOHHOTO pas3psiza.

2. Haitmu yron oTpbiBa YaCTHIIBI C OOJbIIEH
MIPOBOJIUMOCTBIO.

3. IIposepump BO3MOXHOCTH OTPbIBA HEMPOBOASIIECH
yacTtuubl npu yrie 1350, nonaras, 4To 30Ha KOPOHHOTO
paspsiaa pacnpocTpaHeHa BIUIOTh 10 3TOTO YTia.
3.YeThlpexnoabHbIN IIIACTUHYATHIN 3JIEKTPOPUIBTP
XapaKTepu3yeTcs rnapamMeTpaMu: PacCTOSTHUE MEKITY
KOPOHHUPYIOIUMH U OCAAUTEIHHBIMA AIekTpoaamu 0,14
M; IITUHA OJTHOTO TOJIS ANEeKTpopunbTpa 2,5 m;
HaNPSHKEHHOCTD TOJIS Y OCAIUTENbHBIX 3JIEKTPOJIOB 3
KB/cm; cKOPOCTh NMOTOKA Ta3a B aneKTpodmibTpe 1,2 m/c;
Ko2(ppuIMeHT HepaBHOMEPHOCTH MO cKopocTeit 1,1;
koa¢dunireHt BTopuuHoro ynoca 0,8; otHocuTenbHas
NoJ1st akTUBHOM 30HEI 0,9; OTHOIICHWE KOHIICHTPAITUU
MBUTH Yy OCAIUTENBHOTO DIIEKTPOJIa K CpeaHEl
KOHIIEHTpanuu 1o cedenuto 1,0; gacTurist
TUDJIEKTPUUECKHE, € = 5.

Haiimu, yauteiBast BKJIaJ HEaKTUBHBIX 30H,
(paKIMOHHYIO CTETIEHh OYHUCTKH Ta3a P CIEAYIONINX
pa3Mmepax 4acTull: a = 4 MKm.

CyMmapHast TIoma b 0CaJuTeIbHBIX JIEKTPOIOB B
oxHOM mone snexTpouiasTpa 1000 M2, Tok KOpOHHOTO
paspsiaa coctaBisieT 150 mA.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
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Onucanue xXapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! KOHTpO.HI:HaH pa60Ta CUMTAETCS BBIIOJIHEHHOM
Ha OLCHKY ((OTJ'II/I‘IHO», €CJIM pCHICHUA BCEX 3a/1a4 BBINTOJIHCHEBI 0e3 omunooK 1 MpEaACTaBJICHEI
APTrYMCHTUPOBAHHBIC BBIBOBI 110 ITOJTYUYCHHBIM PACUCTHLIM PC3YyJIbTaTaM.

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakxmepucmuxu evinoanenus snanus: KoHTpoJIbHas padoTa CYUTACTCs BBIIOJTHESHHON
Ha OLIEHKY «XOpOIIO», ECITH PEIICHHUS JBYX M3 TPEX 3a7a4 BIIOJTHEHBI 0€3 OIIMO0K 1
IIPEJICTaBJICHBI apT'yMEHTHPOBAHHBIC BHIBOJIBI 110 TIOJYUYCHHBIM PACUCTHBIM Pe3yJibTaTaM, a IIpH
pEIICHNY TPEThel 3aa4u JOMYIEHbl HETOYHOCTH B pacdeTax W HEeMPUHIMITHAIBLHBIC OIIUOKH.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakxmepucmuxu evinoanenus: snanus: KoHTpoJIbHas padoTa CYUTACTCs BBIIIOJTHESHHON
Ha OLIEHKY «Y JOBIIETBOPUTEIHHOY, €CIIH PEIICHUS JBYX U3 TPEX 3a7a4 BHIMOIHCHBI B IIeJIOM 0e3
MPUHIMITHATBHBIX OITHOOK, HO BBIBOJIBI 11O TIOJYYCHHBIM PACYCTHBIM pe3yJIbTaTaM ciado
apryMEHTHPOBAHBI, a TPEThS 3a/1a4a HE PEIICHA WIIH MIPH €€ PEIICHUH JTOMYIICHBI TPyObIe OMIHOKH

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

®opmbl peaju3anum: 3anIUTa 3a1aHUs

Tun KOHTPOJABLHOT0 MeponpusiTus: JlaboparopHas padora

Bec koutposabHoro meponpusitusi B bPC: 14

IIpouenypa npoBeaeHusi KOHTPOJILHOTO MeponpusTus: [IpoBogutcs B ycTHOW (hopMe B BHIE
MOJATOTOBKM W M3JIOKECHUS Pa3BepHYTOr0 OTBETAa Ha IIOCTaBJICHHBIC BOMPOCHL. Bpems Ha
MOATOTOBKY OTBETa — 45 MUHYT.

Kpatkoe coaep:kanue 3a1aHus:
Jlabopamopuasa paboma Nel.
H3yuenue 0cHo6 mexnon02uuecKko20 npuUMeHeHus 0301a
(2 gaca)

Lenv pabomui:

1) O3HaKOMJIEHUE C pacTIPOCTPAHEHHBIMU CXEMaMH TEXHOJIOTMYECKOTO TPUMEHEHHS 030HA;

2) UccnenoBanue BBIXOHBIX XapaKTEPUCTHK T€HEPATOPa 030HA;

3) Uzyuenue mporecca pacTBopeHus (a0CopOIK) 030Ha U3 030HO-BO3IYIIIHOM CMECH B BOY U
B3aUMOJICHCTBHUS 030HA C 3arpsA3HSIOIMMH IPUMECSMH B BOJIC B TIpoliecce ee 00paboTKH;

4) ITonyyeHne HaBBIKOB pabOTHI C TEHEPATOPOM 030HA, U3MEPUTEISIMUA KOHIICHTPALIUH 030HA B
ra3e M JKUJKOCTH, U3MEPHUTENIEM IBETa KUIKOCTH (KOJIOPUMETPOM).

Onucanue ycmanosxu

JlaGopaTopHBI# CTEH COCTOUT U3 CIEAYIOMNUX OCHOBHBIX y3JI0B (pHC. 1):

- MUKpOKOMIIpeccop |, HOMUHAIBHBIA pacXo BO3AyXa - 5 JI/MUH, MakcuMallbHOE AaBieHue 1,5

aTu;

- OJIOK OCYIIKHM BO3]lyXa 2: MPUHIIMII OCYILIUTEIS] OCHOBAH Ha afCOPOIIMH MOJIEKYJI BOJIbI Ha

MOBEPXHOCTHU T'paHyJl COPOEHTa, KOTOPBIM B paboTe SBISETCS CUIIMKATrelb;

- I3MEPUTEND pacxoja rasa (poramerp) 3;

- FeHepaTop 030Ha 4 ¢ MOBEPXHOCTHBIM pa3psA0M: JIEKTPOCUHTE3 030Ha MPOUCXOIUT B

IUIa3Me OBEPXHOCTHOTO Pa3psiia; Ha JTUIEBOM MaHeNI YCTaHOBKHM HaXoaATcs TymOiep

BKJIIOUEHUS, PYUKH PETYIIMPOBKHU pekruMa paboThl o30HaTopa “I'py6o”, “IlnaBHo™ u

CTpEJIOUHBINH PUOOP, MOKA3bIBAIOLINI 3HAUCHUS HANIPSHKEHUH, 1T0/1aBaeMbIX Ha reHepaTop

030Ha;

- bapboTaxkHas kamepa 7 (00beM KaMephl - 211); OCHOBHBIE HITYILIEpa KaMephl:

- [10/1a4ya BOJIbI (HAXOAUTCS Ha BEPXHEH YacTU CTEH/1a M UMEET TepMETHYHYIO IIPOOKY);
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- IITYIEp MMOAaYu 030HA B Ta30BBIA PACTIBUIUTENH &;
- IITYIEep razocopoca;
- BEHTUJIb CIIMBA BOJIBI;
- Pa3JIOKUTEINb 030HA 12: MpeaoTBpamaeT BLIOPOC 030Ha B aTMOchepy;
- I3MEPUTENH KOHIIEHTPAIlMU 030HA B Ta30BOM 6 u sxkuikoi 10 daszax;
- U3MEPUTEIb CBETOIOIIONIECHUS B Bojie (KoJopumeTp) 9;
- KOMMYTarop 5.

CITHE BOIBI

Figure 1 Puc. 1.

- MHEPOKOMIpECCOp 7 - 6aploTakuan KaMepa
- OCYHLIHTENL BO3AYXA g - pacnslIHTENb
- poTameTp 9 - KonopHMETp
- FEHEPaTOpP 030HA 10 - H3MepHuTens KOHUCHTPALIUI
- KOMMYTATOp 030HA B HAKOCTH
- H3MEPHTENE KOHIEHTPAHH 11- enTHAR
030Ha B rase 12 - necTpykTOp 030HA

L g Uk b =

(=3

Crena pyHKIMOHUPYET CIEIYIONIMM 00pa3oM: BO3lyX, HArHETaeMbIii MUKPOKOMIIPECCOPOM 1,
yepe3 OJIOK OCYIIKH 2 MOCTYIAeT B TeHepaTop 030Ha 4, I7ie B IUIa3Me IIOBEPXHOCTHOTO pa3psaa
IPOUCXOIUT CHHTE3 030HA. Pacxon ra30Boii (ha3bl KOHTpOIMPYETCst pOTaMeTpoM 3, a
KOHIIEHTpaLUs 030Ha - u3meputeneMm 6. Jlanee B 6apOoTakHOM Kamepe 7 MPOUCXOIUT
pacTBOpEeHNE 030HA B BOJIE, HEUCIIOIb30BaHHAS YAaCTh KOTOPOTO Uepe3 razocopoc u
pasnoxutenb 12 BeiOpacsiBaeTcs B atMocdepy. ITocie HachleHns BOJIbl OHA Yepe3 WTYLEp
CJIMBa 3aII0JHSET KIOBETY KOJIOpUMETpa 9 11t M3MepeHHsl MPO3pavHOCTH BOBL. [Ipn
HE00XO0IMMOCTH MU3MEPATh OCTATOYHBIN 030H B BOJIE MOCJIEI0BATEIBHO KOJIOPHUMETPY
noACOCANHACTCA U3MECPUTECIIb KOHIICHTPAIIUKU 0O30HA B ) KUAKOCTU 10.

Heo6x011uM0 MOCTOSIHHO MOMHUTB O TOM, YTO O30H - KpaifHe S10BUTOE U OITaCHOE BEIECTBO, U
coOroieHre TEXHUKU 0€30I1aCHOCTH - OCHOBOIIONIararomuii pakrop Beeit padbotsl. [loaTomy
IpY IPOBEICHUH U3MEPEHUH 3ampelaeTcst OTKpbIBaTh MPOOKY BXOAHOTO naTpyoOka!

3aoanue na npedsapumenbHyio NOO20MOBKY
1. Paccuntarh KOHIEHTPAIIMIO 030HA HA BBIXO/I€ 030HATOPA U TIOCTPOUTH €€ 3aBUCUMOCTD OT
HarnpsOKEeHUs, IPUIIOKEHHOT 0 K 030HaTopy ( 10 5 kB ), npu Tpex pacxozax raza: 0,5 i1/muH, 1
7/MuH ¥ 2 51/mMuH. CUuTaTh, 4TO HaNpsHKEHUE BO3HUKHOBeHUs paspsaa Ur = 2,1 kB, emkocTh
ndekTpudeckoro 6apbepa C6 = 320 nd, eMkocTh pazpsiiHoro npomexyrka Cr = 100 n®,
yacToTa nuraroniero HanpspkeHus 13 xI'n. IIpu pacyere ncnonp30BaTh 3aBUCUMOCTD
KOHIIEHTPALMU 030HA OT (haKTopa yAEIbHOIN SHEPTHH.
2. [locTpouTh 3aBUCUMOCTH IPOU3BOAUTEIHLHOCTA 030HATOPA OT MPHIIOKEHHOTO HAMPSKEHUS
JUIS yKa3aHHBIX TPeX pacxoJoB raza. OnpeaenuTb ONTUMAIBHBINA 111 00paOOTKU BOJBI PEXKUM
paboThI 030HATOpa NpH pacxoje raza Vr = 0,5 1/mMuH.
3. Onpenenuts Bpemsi 6apOoTaka 030HO-BO3YLTHOW CMECH, HEOOXOAUMOE /Il 00pabOTKU
BOJIbI 00beMOM VB = 1,5 11 ¢ 10301 030Ha, pacTBOpeHHOTO B Boje, DO3 = 0,5 mr/n. [Ipu
pacyeTe NpUHATH BHICOTY BOJSIHOTO cToj10a B 6apOoTaxHoi kamepe hs = 0,37 M, tuamerp
My3BIPHKOB IIPU WX BCIUIBITUM CYUTATh HEM3MEHHBIM U paBHbIM d = 3 MMm. Pacxon Bo3ayxa npu
6apboTaxe cocrapuser Vr = 0,5 1/MHUH, a KOHLIEHTpAIHsI 030HA B ra3e He MEHSETCs U paBHA
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3HAYCHUI0, HAWJICHHOMY B TIPEABIAYIIEM ITyHKTe. Temrneparypa oopadbaTsiBaeMoii BOJIbI tB =
+20°C, xoTopoii cooTBeTCcTBYET K03(ppunneHT pacnpenenenus Rt = 0,22.

Ilopaoox npoeedenus sKkcnepumenmos

1. Knonkoit “Bki” moaath HanpsoKeHHE HA 1a00OpaTOPHBIN CTEHI.

2. BKirouuTh U1 IPOrpeBa U3MEPUTENIbHBIE IPUOOPHI.

3. IlpoBecTu U3MepEHMsI BEIXOIHBIX XapaKTEPUCTUK 030HATOpa. [yt 3TOro He0O6X0UMO:

3.1. TymOnep koMMyTaTOpa ra30BOro TpakTa MEPEBECTH B MOJI0XKeHHE ‘1.

3.2. BKIIFOUHTh MUKPOKOMIIPECCOP M YCTAHOBUTH pacxojt Bozayxa 0,551/MuH.

3.3. YcTaHOBUTH NEPEKITIOYATENb PETYIMPOBKY HAIPSDKEHUS HA TeHepaTope o30Ha “I'py0o” u
“IlmaBHO™ B KpaiftHee JIE€BOE MOJ0KEHHUE.

3.4. Bkmtounts TymM61epom “Bki1.”’ reHepaTtop 030Ha.

3.5. YCTaHOBUTH HOJIb HA U3MEPUTEIIE O30HA.

3.6. Pyukamu peryJiupoBKH U3MEHUTH HAMPSKEHUE, TT01aBaEMOE Ha T€éHepaTop 030Ha.

3.7. Ilpu moMo1y U3MEpHUTENs ONPEAEIUTh KOHIIEHTPALIMIO 030Ha B rase.

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

3.9. IlocTpouts rpaduKu BEIXOAHBIX XapaKTEPUCTUK F'eHepaTopa 030Ha cr U G OT HaIpsHKEHUs
JUISL TPEX PacXoJl0B Tasa.

3.10. Ucxoast U3 NOMy4eHHbIX Pe3yJIbTaTOB, BHIOPATh ONTUMAlIbHbIE 3HAYEHUS [10JJaBAEMOT0
HaAIpsDKEHUS U pacxoja rasa.

4. 3yunTh B3aUMOJEHCTBUE 030HA C 3arps3HAIONIMMU pUMecsMu B Bojae. it 3Toro
HE00X0UMO:

4.1. Y6enuTbcs, 4TO reHepaTop 030HA BBIKIIIOYEH.

4.2. TymbOnep koMMyTaTOpa ra30BOro TpakTa epeBecTy B nojoxenue “I17.

4.3. YCcTaHOBUTH [TOKA3aHMsI CTPEIOYHOTO U3MEPHUTEIBHOIO MPUOOpa KOJOPUMETPA B
nosioxenue “100” ( Ao =100).

4.4. lNonroroButsk 1,5 11 pacTBOpa 3arps3HEHHON BOBI M 3aJIUTH €TI0 Ye€pe3 BXOIHOU NaTpyOOK
B 6apOoTaxHyto Kamepy. [I10THO 3aKpbITh MPOOKY 3aIMBHOTO MaTpyoOKa.

4.5. OTKpBITH CIIMBHOM BEHTUJIb M YCTaHOBUTH pacxon 0,05 n/MuH.

4.6. Ilo cTtpenoyHoMy npuOOPY KOJOPUMETPA ONPEAETUTh 3HAaUeHUSI A, COOTBETCTBYIOIIHE
HA4yaJIbHOMY CBETOBOMY NMOTOKY @, MpoXoAsieMy Yepe3 pacTBOp 3arps3HEHHON BOJIBI.

4.7. BKJIIOUUTh TeHEepaTop 030HA U Ui BEIOPaHHBIX ITapaMeTpoB pabOThI TeHepaTopa 030Ha
npoBecTu 6apOoTax raza uepe3 Boay. OnuH pa3 B 1 MUH. perucTpupoBaTh Moka3aHus A
CTPEJIOYHOr0 Mprbopa KOJIOPUMETpPa, COOTBETCTBYIOIINE CBETOBOMY MOTOKY @, mpoxosiero
yepes3 3arpsA3HeHHYI0 BOJly. DKCIEPUMEHT CUUTATh 3aBEPIICHHBIM, €CIIH MTOKa3aHus A
CTpEJIOYHOro Mpubopa U3MEHMWINCH He OoJsiee, 4eM Ha 5 % OT mpeblAyIIero U3MepeHusl.

4.8. OTKJIIOYHUTH TeHepaTop 030HA U KOMIIPECCOP.

4.9. IlyukTsl 4.4. - 4.8. NOBTOPUTH 11 pekrMa pabOThI 030HATOpA C J[Ba pa3a MEHbIIEH
MIPOU3BOUTENILHOCTHIO IO O30HY.

5% . I3yunThb mporecc HachIeHUs] 030HOM BOJbI. J[i1st 3TOro Heo6xoaumo:

5.1. IIpoMbITE 6apOOTAXKHYIO KaMEPy YUCTOU BOJIOM.

5.2. Ilocne c1MBHOTIO BEHTWIIS MOACOEAUHUTD K BOJSHOM MarucTpaiu U3MEPUTEIND
KOHIIEHTPAllMU 030Ha B )KUJKOCTH. [loCOeAMHUTD H3MEPUTEINb K CETEBOMY TUTAHUIO U
BKJIIOYMTH TPUOOP ISl IPOTpeBa.

5.3. Y6enutbcs, 4TO reHepaTop 030Ha BBHIKIIOUYEH.

5.4. IlpoBepuTh, 4YTO TyMOJIEp KOMMYTaTOpa ra30BOro TpakTa HAXOIUTCA B MoioxeHun “I17.
5.5. 3anute 1,5 11 BobI Uepe3 BXOHOU MaTpyOok B OapOoTakHyt0 Kamepy. [[I0THO 3aKphITh
npoOKy BXOJHOTO MaTpyoOKa.

5.6. OTKpBITH CIMBHOM BEHTUJIb U YCTaHOBUTH pacxo/ Bojbl 0,05 j1/MuH.

5.7. YcTaHOBUTH NTOKA3aHUS U3MEPUTEIIS KOHLEHTPALUU 030HA B XKUIKOCTH B MojoxkeHue “0”.
5.8. BxirounTh reHepaTop 030Ha U /17151 BBIOPaHHBIX [TapaMeTpoB pabOThl FeHepaTopa 030HA
npoBecTu 6apOoTax rasza uepes Boay. OuH pa3 B 1 MUH. IPOU3BOJUTH U3MEPEHUS
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KOHIICHTPAUX 030HAa B BOAC. 3KCHepI/IMCHT CUUTATb 3aBCPUICHHBIM, CCJIN KOHICHTPALIUA
030Ha U3MEHUJIUCH HE OoJiee ueM Ha 5 % 1o OTHOLIEHHIO K IPEIbIIyIIEMY U3MEPEHHUIO.
5.9. OTKIII0YUTH TEHEPATOP 030HA U KOMIIPECCOP.

6. OTKIIIOYUTH TEHEPATOP 030HA, MUKPOKOMIIPECCOP, H3MEPUTEILHBIC TIPUOOPHI.

Obpabomka 3KkCnepumMeHmanbHblX OaAHHbIX

1. IlocTpouThb 3aBUCUMOCTH KOA((PUIIHEHTA MPOITYCKaHHS CBETa OT BPEMEHU 00padOTKU
3arpsi3HEHHON BOJIBI 030HO-BO3YIIHOM cMechio. ClienaTh BBIBOJIBI IO Pe3yJIbTaTaM
IKCIIEPUMEHTA.

2%* . [TocTpouTh 3aBHCUMOCThH KOHIICHTPAIIMH 030HA B BOJIC OT BPEMEHHU 0apOOTHPOBaHUS
030HOBO3YIIHOM cMecu. Crienarh BBIBOA IO pe3yIbTaTaM 3KCIIEPHUMEHTA.

3* . Onpenenuth KO3 PHUIMEHT pacripe/ie/ieHUs] U TOCTOSTHHYO ['eHpH.

4. Cnenath 00IIME BHIBOIBI.

Jlabopamopuasa paboma Ne2.
Hccneoosanue pabomeul 6apvepnozo o3onamopa
(2 uaca)

Lenv pabomui

1. O3HakoMJIEHHE ¢ KOHCTPYKIME 0aphepHOT0 030HATOPA, MPUHIIUIIOM €ro paboThl U
BBIXOIHBIMU TapameTpamu. 2. McciienoBanre peskuMoB padOThl 0aphEPHOTO 030HATOPA,
OIpeIeJICHUE KOHIIEHTPAIIMK 030Ha, aKTUBHOW MOITHOCTH pa3psija.

Onucanue ycmaHo6KU

L HE L s b

Figure 2 Puc. 1. BnoOK - 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 0104yHasi cxeMa YCTaHOBKH, BKJIIOYAIOIIAst, TOMHMO 3JIEKTPUUYECKON
YacTH BCIIOMOTaTEIbHbIE YCTPOKUCTBA JIJISl OCYIIKH ra3a, BOJSHOIO OXJIAXAEHUS, KOMIIpECCop,
Pa3IoKUTENb 030Ha U U3MEPUTEINIb KOHIIEHTPALlMU 030Ha. I3MepeHne KOHIIEHTpalluu 030Ha
OCYILIECTBIISIETCS 110 CIEKTPY MOMVIOUIEHHUS [TPU POMYCKaHUH CBETA PTYTHOM JIaMITbI Uepe3
CTeNUATbHYIO KBapIEBYIO KIOBETY, BHYTPH KOTOPOW MPOXOAMT IMOTOK Ta3a O 030HOM.
BrixogabeiM prbopomM u3MepuTens KOHIIEHTPAIMH CIYKUT MUKPOAMIIEPMETp, MepecueT
MOKa3aHUH KOTOPOTO JaeT 3HaYeHUE KOHIIEHTpaIu o30Ha. Bes mkana mpubopa (100

JIeNIeHH) COOTBETCTBYET KOHLIEHTpAIMK 030Ha B raze 20 mr/in wiu npumepHo 1 % o0beMHBIH.

Ocy1ka ra3a ocyIecTBiIseTCs MPOMYCKaHUEM BO3/lyXa UYepe3 OCYIIUTENb C CUIIHKAreIeM.
Pacxon raza usmepsercs poTaMETPOM B JICICHHSIX, IEPECUUTHIBAEMBIX 3aTeM B JI/MUH. J{Jis
YHUUTOXKEHHUS 030HA B BBIXOJSIIEM U3 030HATOPA MMOTOKE ra3a, 4YTo HEOOXOUMO B LIETISX
0€30IaCHOCTH U1l IPEOTBPALICHUs OTpaBiIeHHs ( 030H SIBIISETCS MOIIHBIM OKHCIUTEIEM, U
BJIbIXaHUE BO3/1yXa C BBICOKOM KOHIIEHTpAIKel 030Ha MPUBOJUT K OKOTY JIbIXaTEeIbHbBIX
MyTel) UCTIONB3YETCs PA3IOKUTEND C IHAHUTOM, IPU B3aUMOICUCTBUU C KOTOPBIM
MIPOUCXOUT Pa3I0KEHUE 030HA.
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3aoanue na npedsapumenbHy0 NOO20MOBKY

1. O3HaKOMUTECS ¢ JAaHHBEIM OIMCAHUEM.

2. Paccuutarh MakCHUMaJabHOE 3HAUEHUE MIEPEMEHHOIO HAIIPSDKEHUS Ha 3JIEKTPOJax 030HATOPA,
IIpU KOTOPOM Ipou30iiieT npodoit npomexyrtka. O30HaTOp MpecTaBiIseT co0oit
KOAKCHAJIbHYIO CUCTEMY IEKTPOIOB C IUaMeTpoM 3J1eKTpo1oB DH = 43 MM u D = 40 mm; 310
CO3J1aeT MPOMEXYTOK JJIMHON 1.5 MM. DileKTpUUecKoe MoJIe B BO3AYIIHOM IIPOMEKYTKE
MOKHO CHUTATb OJHOPOAHBIM. I[JISI TaKOIro 1moJii MakCuMaJIbHOC 3HA4YCHUC HpO6I/IBHOF0
HanpsikeHus B KB:

U,, =24.5-81+644/31 ,

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

3. Paccunrtath 3Hepro3arparbl Ha MOJIY4YE€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 HANPSYKEHUE U NIEPEKITIOUEHUE C
OJIHOM 4acCTOTHI Ha APYTYIO OCYILECTBIISAETCS TOIBKO MPENnoiaBareinem!

1. Y6enuThCs B TOM, 4TO yCTAaHOBKA FOTOBA K padoTe: Ha MyJbT IMOIaHO HANPSHKEHNUE M TOPHUT
CUTHajbpHas JlaMna JI1, BKII0YeH KOMIIpECCOP U POTaMeTp, IIOKa3bIBacT pacxoi Bo3ayxa 40
JIeNICHH, 9YTO COOTBETCTBYET | JI/MHH, BKIFOUEHO BOASHOE OXJIAKICHUE 030HATOPA, BKITFOUEH
M3MEPUTEIb KOHIIGHTPAIIMK 030Ha M €T0 BBIXOIHOM MpruOop mokassiBaet "0".

2. YOenuThes B TOM, YTO TIEPEKITI0YaTe]Ib UCTOYHUKOB ITUTAHUS HaX0uTCs B mooxernu 1000
', 3akpbITa JBEpLA HA JIeBOI OOKOBOI MaHeNn My/nbTa, TOPUT CUTHAIbHAS JIaMIla UCTOYHHUKA
1000 TI'rr , ero nmepexrovaTenb HanpsokeHust [11 HaxonauTcest B KpaitHEM JICBOM MOJIOKEHUH,
BKJIIOYEH PYOMJIBHMK "BUAMMOTO pa3pbiBa’ Ha mpaBoil 00KOBOI maHenu mynbTa. BrirounTts
kHonky "BKJI" maruutHOro nmyckatens. Ha mysnbTe 3aropaercs nammna JI2 "Bbicokoe
HanpspkeHue". Y cTaHOBKa roToBa K pabore.

3. 3anucaTh 3HaYEHHE TOKA Ye€pPe3 030HATOP U HANPSHKEHUS MPU NEPBOM MOJI0KEHUN
nepekitouaress [12. YOeautbcs B ToM, 4TO KOHLIEHTpalust o30Ha paBHa "0". [loctaBuTh
NEePEKIIIoYaTeNb B MOJIOKEHHE 2, 3aMCaTh 3HAYCHUS HATIPSKEHUSI U TOKa U IIPOBEPUTH
3HaYeHHEe KOHLIEHTpAIMK 030Ha. Eciy KOHIIeHTpalus Hayasla pacTH, yOeIUThCS B HATMYUH
paspsiaa, IOCMOTPEB B TOPELl 030HATOPa Yepe3 OKOIIKO Ha MyabTe. BeikaaTh, moka He
YCTAHOBUTCSI HEM3MEHHOE 3HAU€HUE KOHIEHTpaluy (IpUMEpHO 1 MUH.) U 3amucaTth €ro.

4. TloBTOpuTs 11.3 MEepekounB nepextrodares [12 B monoxenue 3, 4, 5. [1pu kaxxaom
HaNPsDKEHUU 3alIMChIBATh 3HAUYEHUS KOHIIEHTPAIMK 030Ha I10CJIE TOT0, KaK MOKa3aHUs
MuKkpoamrepmeTpa M1 nepectanyT U3MeHsThCs. 3anucarh 3HAYEHUS TOKA U HANPSKEHUS pu
KaKJ0OM IIOJIOKEHUU TIEPEKIII0UaTeNs.

5. It otHOTO U3 3HAYEHUU HalpspKeHUs (HanmpuMmep B 4-0M MOJI0KEHUU TIepeKITIouaTeis)
U3MEHHUTD PACXOJ] ra3a U yOeaUThCs, YTO MPOUCXOAUT U3MEHEHHNE KOHLIEHTPAIMH 030Ha.
3amnucaTh 3HaYEHHE pacxo/ia ra3a U COOTBETCTBYIOIIEE 3HAUEHUE KOHIIEHTPAIIUK 030Ha.

6. IlepeBectn nepexitouarens [12 B nepBoe nonoxenue u Haxarb kHONKy "BbIKJI". Bricokoe
HaNpsDKEHUE OTKIII0YAeTCsl OT 030HATOpa.

7. BBIKITIOYUTH pyOUIBHUK "BUAMMOTO pa3pbiBa’, U nepeiTu k padore ¢ uctounukom 600 I'm.
ITocne nogkmrouenns ucrounuka 600 ' BKIrOUnTh "BUIAMMBIN pa3pbiB". BKIIFOUNTH KHONIKY
BBICOKOI'O HanpspkeHus. [IoBTopuTh n3MepeHus no nyHKTY 4 B MOJIOKeHUsIX 1, 2, 3
nepextouarens [11.

8. IloBTopuTh NyHKTHI 5 U 6 3axanus 11t yactoTel 1500 I,
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9. 1o HaliieHHBIM 3HAYEHUSIM TOKOB U HanpsikeHu# g yactotsl 1000 'y mocTpouTh KpUBYIO
Icp = f(U) B Bune aByx nepecekaromuxcs npsambix. Haiitu 3nagenus [kp u Urop. C momorbio
IIOJIy4YEHHOW KPUBOM pacCYUTATh 3HAYECHUs AaKTUBHOM MOIHOCTH Pa3psiAa U MOCTPOUTH
KPUBYIO 3aBUCHUMOCTU KOHILIEHTPALMK 030HA OT MOIITHOCTH pa3psja.

10. Jlis1 oqHOTrO 3HAUEHUS HANPSYKEHUS HA 030HATOPE TOCTPOUTH KPUBYIO 3aBUCHMOCTH
KOHLICHTPAllMX 030Ha OT YaCTOThI HAIIPSIKEHUSI.

11. dns wactoter 1000 'y, pacxona rasa 1 1/MUH 1 MaKCUMAabHOTO HANPSHKEHUS PacCUUTATh
MIPOU3BOJUTENIBHOCTh 030HATOPA U 3aTPaThl SHEPIUU Ha MOJydYeHHE 030Ha. OLEHUTh

MMOJIYYCHHBIC PC3YJIbTAaThI.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: ACHUCTBYIOIIME MOIXOAbI B
o0jacTM  HpPOEKTUPOBaHMS U
MIPUMEHEHUS BBICOKOBOJILTHBIX
ANEKTPOTEXHOJIOTHYECKUX
anmnaparoB ¥ YCTaHOBOK

1.Kakue cuibHbIe OKMCIUTENN BBl 3HaeTe? O01acThb
MIPUMEHEHHUSI, HEJIOCTaTKHU.

2.Kakue cBoiicTBa 030Ha IEPBOHAYAIILHO
KCII0Ib30BAJUCH TP MOJATOTOBKE MUTHEBOM BOBI?
3.3 kakuX OCHOBHBIX 3TAIllOB COCTOMUT ITOATOTOBKA
MMUTHEBOM BOIbI?

4.B ueM npeumMyIIecTBa KOMOMHHUPOBAHHOW OUMCTKU
“030HMpOBaHME-PUIHTPAIUST HA AKTUBUPOBAHHBIX
yriasx”?

5.0c00eHHOCTH IPUMEHEHHS 030HA B
3/IpaBOOXPAHEHUH.

6.Kakue ocHOBHBIEC BETHUMHBI XapaKTEPU3YIOT paboTy
o30HaTOpa?

3HaTh:  OCHOBHBIC
HAYYHO-TEXHHUYECKOU
uH(popMauu 1o ¢buznke
IPOIIECCOB TIOBEICHHUSI
a’pO30JIbHBIX YaCTHUI] B CHIJIBHBIX
AIIEKTPUIECKUX MOJISIX, o
TUTa3MOXUMHUYECKAM  TIPOLIECCaM,
o rporLeccam BO3JEHUCTBUSA
CHITBHBIX AIEKTPOMATrHUTHBIX
noineil  Ha  Marepuanbl, 10
MIPUHITATIAM JEHCTBUS "
KOHCTPYKIUSIM  BBICOKOBOJIbTHBIX
AIIEKTPOTEXHOIOTUYECKUX

HCTOYHHUKHU

1.Yem oTnMyaeTcsi TEXHOJIOTHS OYUCTKH CTOYHBIX BOJ OT
MOJTOTOBKH MTUTHEBOW BOBI?

2.0co0EeHHOCTH CUHTE3a 030Ha B 030HATOpax ¢
MIOBEPXHOCTHBIM pa3psaom?

3.Kakum o0pa3om BIUsIET HA paCTBOPEHHE 030HA
nuaMeTp 6apOoTakHON Kamephl?

4.Yrto Takoe HaNpsHKEHUE TOpEeHUs paspsina?

anmnaparoB
3HaTh: OCHOBHBIE METOABI U 1.Kak onpenenuTh NpoM3BOAUTEIHLHOCTh 030HAaTOpa?
METOJUKH pacuera 2.Kakum 00pa3oM B yCIOBUSAX JaHHOH pabOThI MOXKHO
BBICOKOBOJIBTHBIX YIIY4IIUTh IPOLECC OUUCTKH BOIBI?

SJICKTPOTCXHOJIOTHYCCKUX
IMponecCcCOB M alImapaToB

3.Kak o0bsicHsIeTCSl yBEIMUEHHE BBIX0/Ia 030HA C POCTOM
MIPUIIOKEHHOTO K 030HaTOpy HanpspkeHus? [Ipu kakux
YCIIOBUSIX POCT BBIXO/a 030HA NpEKpaIaercs?
4.IToyemy pacTeT BbIXOJl 030HA C YaCTOTOU
IIPUJIOKEHHOTO HANPSKEHUS?

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3aaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenxa: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 80
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-4. 3ammra nadoparopabix padot Ne3 u Ned

®opmbl peau3anum: 3anIuTa 3aJaHUs

Tun koHTpoaBHOrO0 Meponpusitus: Jlabopatopnas padora

Bec xonTposabHoro meponpusitusi B bPC: 14

IIpoueaypa mpoBeleHHs1 KOHTPOJbLHOro Meponpusitus: IIpoBonuTcs B nucbMeHHOU ¢dopme B
BUJIE TOJATOTOBKM M M3JI0XKEHHUSI Pa3BEPHYTOI'O OTBETa HA IIOCTABJIEHHBbIE BOIpOchl. Bpems Ha
HOJTrOTOBKY OTBETa — 45 MUHYT.

Kpatkoe cogepxanue 3agaHus:
Jlabopamopnan paooma Ne3

Maznumno-umnynbcHan 06padomKa Memaniioe
(2 uaca)

Lenv pabomui

O3HaKOMJICHHE C TIPUHIIAIIOM JIe(hOPMHUPOBAHUS POBOISAIINX 3aTOTOBOK B UMITYJIbCHOM
MarHUTHOM T10JI€, C Y3JIaMHU ¥ JICMEHTAMHU YCTAHOBOK JIJII MArHUTHOMMITYJILCHON 00pabOTKH
METAJUIOB, a TAK)KE O3HAKOMIICHHE C METOaMHU PACUYETOB MPOIECCOB B PA3PsIHON LETH
YCTaHOBKH

Onucanue ycmanoeku

Pabora BbImonHAETCS HA CTEHAE, IPUHLIUIINATIbHAS 3JIEKTPUUECKasi CXeMa KOTOPOTo MpUBEeHa
Ha puc. 1. Crena cOCTOUT U3 CIENYIOINX JIEMEHTOB: CUCTEMA HHIYKTOP-3ar0TOBKa 3,
KOMMYTATOp 2, EMKOCTHOW HAKOMUTENh SHEPTUH 6, 3apsATHOE YCTPOUCTBO 5, OJIOK
MOJDKUTAIOIINX UMITYJIbCOB | M mynsT ynpasineHus 4. [IutaHne ycTaHOBKH OCYILECTBISAETCS OT
CEeTH NepeMeHHOro Toka HanpsbkeHuem 220 B uepes npenoxpanutenu [1P u makeTHbIl
BhIKJItOUaTesb [1. PerynupoBanue HanpsikeHUs: Ha IEpBUYHON 00OMOTKe TpaHchopmaTopa T
ocyuiecTBisieTcs aBTorpaHcopmaTopom AT. 3apsiaka eMKOCTHOIO HAKOMUTENS SHEPTUU
OCYILECTBIIsIETCS OT BTOpU4HOI 00MoTKH T uepe3 BeIIpsAMuUTENs B 1 orpannumBaromme
pesuctopsl R3 u Rp. Brirouenue kommyTaTopa 2 ocymecTBisieTcst oT 0yioka 1 mocie HakaTus
kHonky K3. Curnanusanus 0 HaJlM4uK HaNpsHKEHUs! MUTaHUS CTEH/1a, Ha IEPBUYHON 0OOMOTKE
AT u 65oka 1 ocymectisiercs tamnamu JI1 1 JI2 coorBercTBeHHO. KOHTpOIB HanpsokeHus Ha
BbIX0JIe AT ocyniecTBisieTcs 1o BOJIBTMETPY V. BennunHa 3apsiiHOro HaNpsyKeHNs
HAKOMHUTEIIS 6 onpenensercs Mo Npudopy, IporpayupoBaHHOMY B KHJIOBOJIBTAX U
BKJIFOYEHHOMY 4epes3 AennTtens HanpsbkeHus R1 - R2. Perucrpanus Toka B pa3psiiHON Lenu
HAKOIUTEISl OCYIIECTBIAETCS IPU MOMOUIM yHTa Ril. ABapuiiHBIN pa3psa HaKOMUTEIS
SHEPrUH U CHATHE OCTATOYHOTO HAIPSHKEHUS MTOCIIE OTKIIFOUEHUS! YCTAHOBKU IIPOU3BOUTCS
BKJIIOUEHUEM KOPOTKO3aMbIKkaTelsl K4 ¢ 371eKTpOMarHUTHBIM PUBOJIOM.
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Figure 3 Puc. 1 dnekTpuyeckas cxema nabopaTtopHoro creHAa

3aoanue na 0OMawHIO10 NOO2OMOBKY

1. U3yunts onucanue 1abopaTopHOil paboThl, pEKOMEHAYEMYIO JINTEPATYpYy.

2. Paccuutarh MakcHUMaJIbHOE 3HAUEHUE TOKA Pa3psia MarHUTHO-UMITYJIbCHON YCTAaHOBKH IpU
caenyromux napamerpax paspsianoit nenu: C= 300 mx®; U= 4 kB; HHAYKTUBHOCTh YCTaHOBKHU
Ly= 0,05 mxI'n; conpoTuBienne Ry= 5 MOm.

3. Paccunrtath riyOMHY IPOHUKHOBEHUSI MATHUTHOTO I10JIs1, U3MEHSIOLIETocs! 110
CHHYCOUAATbHOMY 3akoHY ¢ ® = 3- 105 ¢ -1, B marepuan ¢ p=1,7- 10-8 OM- M u paccTosSTHUH
Mexay HUMH Ar = 1 MM. OnipeienTh NOTOHHYIO HHAYKTUBHOCTb 3TOH cucTeMbl. HaliTu
noronnyto dL/dx.

4. OnpenenuTs MEKTPOIUHAMUYECKYIO CHITy B3aUMOJICHCTBUS IBYX POBOJHUKOB C TOKOM
quHoi 100 MM, mmpuHoi a= 40 MM Ipy MaKCUMaJIbHOM 3HAY€HUH TOKA, BBIYMCIECHHOM B I1.2.
PaccuuTath gaBieHre MarHUTHOT'O MOJISL B JAHHOM CUCTEME MMPOBOAHUKOB (Ar<<a).

3aoanue na nposedenue pabomol

1. YcTaHOBUTH 3aroTOBKY MEX]y KJIEMMaMU a - O B pa3psaIHOM Lenu yctaHoBKU. [pu
3apsaHoM HanpspbkeHuu U= 4 kB nony4yuts ociuiiorpaMMy TOKa B pa3psiiHOM LIETIH.
Paccunrarh HHIYKTHBHOCTH YCTaHOBKH Ly.
2. YCTaHOBUTH MEXIY KIeMMaMH a - 0 HHIyKTop. CHATH OCIMIUIOrpaMMy Toka paszpsna. [1o
OCIIMJUIOTPaMMeE € Y4E€TOM PE3YJIBTATOB II. 1 ONpeNenuTh BEIMNYNHY HHIYKTUBHOCTH
UHIYKTOpA.
3. I[Tomectuth B uHAYKTOp 3arotoBKy Nel. Tlo ocuuinorpaMmme Toka pa3psiaa OnpeaesiuTh
MHAYKTUBHOCTb CUCTEMBI MHIYKTOp-3aroToBka Nel.
4. Ilponenath Takue e SKcnepuMeHThI ¢ 3aroToBkamu No2, No3, No4 1 No5.
5. IlocTpoUTh 3aBUCHUMOCTb UHIYKTUBHOCTH CUCTEMBI MHAYKTOP-3ar0OTOBKA, ONPEAECICHHON B
1.4, OT BETMYMHBI paJlyca 3arOTOBKHU.
6. YCTaHOBUTH MEXAY KIIeMMaMH a-0 CUCTEMY U3 JBYX ITPOBOJHUKOB JIIsl MAarHUTHO-
UMIYJIBCHOW 00pabOTKU C MPOMYCKAHUEM TOKA 110 3ar0TOBKE. Y CTAHOBUTH MATPUILy PSJIOM C
oOpabatbiBaeMbIM NTpoBOAHUKOM. [Ipu 3apsiniHom Hanpsbkenun U= 4 kB npoussectu
nedopMupoBaHue 3aroToBky. [1o ocrunorpaMme Toka OnpeneanuTb BEIMYUHY TOKA U
paccuuTaTh 1aBJIE€HUE MATHUTHOTO IOJI HA 3aroTOBKY. CpaBHUTH MOJIy4YEHHBIN PE3YJIbTAT C
pPacCUMTAaHHBIM B I1.5 IpeIBapUTEIBHON TOATOTOBKHU.

Jlabopamopnan paooma No4
Hanecenue nopouwtkoevix noaumepHvixX NOKPoUMULL 6 Kamepax ¢ 31eKmpudecKum KUnauum
cinoem

(2 uaca)

Lenv pabomwi

O3HaKOMIICHHE C TEXHOJIOTHEH M YCTPONCTBAMU JIJIsi HAHECCHHS TTOPOIITKOBBIX MOJTUMEPHBIX
MOKPBITUH B 3JICKTPUUECKOM TMoJie. M3yueHue mnpoiiecca HaHeCEHUS IIOKPBITHI Ha U3/ICIHS B
KaMepax € JEKTPUYCCKUM KHUIISAIIUM CIIOCM.
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Onucanue ycmanoeku

JlaGopaTopHBIii CTEH, cCXeMa KOTOPOTo MPUBEICHA Ha PHC. |, BKIIFOYaeT KaMepy ¢
IIEKTPUYECKUM KHUIISIIUM CJI0€M |, BHIIOJHEHHYIO U3 OPICTEKIIA U YCTAHOBICHHYIO B
BBITSDKHOM Ookce cTena. [1o Bo3ayXxonpoHuIiaeMoil KphIIKOW KaMepbl YCTaHOBJICHO
3a3eMJICHHOE M3JIeNne - Kpyr u3 amomMuaus @ 115 mM. Bricokoe Hanpspkenue B kamepy 1
M0JIaeTCs OT BHICOKOBOJIBTHOTO MCTOYHHKA 2, BKIIIOYAEMOro uepes penie Bpemenu 3. McrouHuk
2 cHaOXeH PEeruCTPUPYIOIUMH NPHOOpaMH HANIPSHKEHUS U TOKA HATPY3KU U PETYIATOPOM
3THUX NapaMmeTpoB. Bo3nyx B kamepy 1 nogaercs ot kommpeccopa 4 mapku C0-45b, koTopslii
YCTAHOBJIEH I10]1 JTA0OPATOPHBIM CTEHIOM. BO3/1yX U3 BBITSHKHOTO OOKCA yCTaHOBKH
3a0upaercs nmpuiecocoM 5. J{is onaBiaeHus MOKPHITUN B yCTAaHOBKE IPEyCMOTpEHa
anektponeub 6 Mmapku CHOJI 2.5%2.5%2.5. Ha nynbre ynpaBieHHsl yCTAHOBKH CMOHTHPOBAHBI

KOMMYTHUPYIOIIHE aNmaparkl, a TAKXKE anmnaparypa KOHTPOJIS BKIFOYCHHS OTIEIbHBIX
AJIEKTPUUECKUX 1ieneil B cooTBeTcTBHM € [IY 3.
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Figure 4 Puc. 1. Cxema nabopartopHoro cteHaa

3aoanue na npedsapumenvbHyo H0OO20MOBKY

1. O3HaKOMHUTBCS C JAHHBIM ONHUCAHUEM.

2. Kakue BUBI 3apSAKH YaCTHUI] HCIIOJIB3YIOTCS MTPH AJIEKTPOCTATUYECKOM HAITBLICHUN?

3. Paccunrtath BpeMsi BOSHUKHOBEHHSI 0OpaTHOTO KOPOHHOI'O pa3psiia AJs paclbUIUTEINS C
IUIOTHOCTBIO TOKA j = 20 MKA/M 2 1 KaMephl, € INIOTHOCTHIO TOKa 15 MkA/ M2 . ITopormiok
mapku [1-O11-219, quanexTuueckast NpoHUIIaeMOCTb MaTeprana eM =4, yM = 1.4 r/cM3 .
Cunrats Kyn=0.4.

3aoanue na nposedenue pabomoi
1. O3HaKOMHUTKCS € Ta0OPATOPHBIM CTEHIOM, U3YYUTh HHCTPYKIIMIO MO SKCIUTyaTaIUH.
BxiirounTs meys.
2. N3yunTth HarasaHble mocodus. Onpenenuts, UIs KAKUX U3€HH, BBITyCKaeMbIX
M3BECTHBIMH BaM MPOU3BOJICTBAMU U MPEAIPUATUIMU LEI€CO00Pa3HO UCIIOIb30BATh
TEXHOJIOTHIO TIOPOLLIKOBOT'O HANBUICHHUS.
3. OTKpBITh BBITSKHOM OOKC, CHATH BEPXHIOIO KPBILIKY KaMephl, 3aMEPUTh BBICOTY h
nopouikoBoro cnos. Ecau h<2 cm, 1ockinate NopoIok B Kamepy.
4. Bxirounth koMiipeccop. OTperyaupoBarh 3aKUMOM pacxo Bo3/lyXa TakuM o0pa3oM, YTOOBI
B KaMepe CYIIEeCTBOBAJ KUMAIMKM cioi moporka. OOpaTuTh BHUMaHUE Ha CIEAYIOIINE
MOKa3aTeNy KUIEHUs TOPOIIKa:
- 00beM, 3aMOJTHEHHBIH MOPOLIKOM IIPU KUTICHUHU J0JDKEH cocTaBuTh 1.3 - 1.5 ot
NepPBOHAYAJILHOTO;
- Ha IOBEPXHOCTH KUIIALIETO CJI0s JOJKHBI OTCYTCTBOBATh MECTHBIE JIOKAJIbHBIE TPOPBIBHI
BO3/1yXa;
- [IpY IOKAYMBAHUAX KaMepbl IOPOLIOK B HEW JOJDKEH JIETKO "MepenBaThed’', coXxpaHss
MOBEPXHOCTh MPAKTHUECKHU FTOPU3OHTAIILHOM.
5. BBIKIIIOUUTE KOMIIPECCOP.
6. YCTaHOBUTH J€Tajlb HAa 3a3€MJICHHOM JIepKaTesie, 3aKpbITh KaMepy, IBEPIY BBITSHKHOTO
00Kca, BKIIIOUUTHh HCTOYHHUK BBICOKOTO HAIpsDKEHHs, HakaTh KHONKY PB u nepxxath ee omHoOM
pykoii. [Ipyroii pyko# ycranoBuTh Hanpspkerue 25 - 30 kB, Tok 0 - 1 MmxA. OtmycTuTh
KHOIIKY.
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7. IlpousBectu npoOHOE HANBUIEHUE, BKIIOYHB JUIA 3TOTO MBUIECOC, KOMIIPECCOP, UCTOUHHK
BBICOKOT'O HaIlpsDKEHUs, HAXKaTh KHONKY PB 1 epkath ee B Ha)KaToM ITOJIOKEHUH J10
3aropaHus JIaMIIOYKH, YCTaHOBJICHHOM HaJl KHONKOW PB. KHOIIKY OTIIyCTUTB, OTKIIIOUUTH BCE
LeMNU, KpoMe Neur U nbuiecoca. CHATh BEPXHIOK KPBIIIKY KAMEphl, CHUCTUTD IETKON
MIOPOUIOK C JIep>KaTelsl IeTalld B Kamepy. 3allOMHUTh KaKOro BUAa ObUT HAIBUICHHBIN CIIOM.
8. YcTraHOBUTH CheMHYIO jJeTainb @ 115 MM Ha cuctemy kperutenus. [TpousBectr Bee oneparuu
1o 1. 7. M3nenue akkypaTHO CHATh M IOMECTUTD B I1€Yb IIOKPHITHEM BBEPX. 3aceub BpeEMSI.
Uepes 15 MUHYT AeTaib ¢ MOKPHITUEM BBIHYTH U3 MEYH.

9. YcTaHOBUTH HOBYIO JIETAJIb U BBIIIOJIHUTG I1. 7 U 8, YCTAHOBUB BpEMs HallbIICHUS (BpeMs
HaxaTust KHoku PB) 10 c¢. 3adgukcupoBaTh M3MEeHEHNE BHEITHETO BH/Ia MOKPBITHS JI0 U TIOCIIe
OIUUIABJICHUS JJISI KayKJIOM HAIbLIIEMOU JI€TaIH.

10. Hanpututs okpeITHE Ha AeTaib B TeueHue 10 - 30 c. BuzyanbHo onpenenuts, KakKuM
00pa30M MEHSETCS XapaKTep JBMKEHHUS YaCTHIl @ 00beMe KaMepbl, KOT/1a BO3HUKAET U KaK
pacrnpocTpaHsieTcsl CBeUeHUE B KaMepe, KaKuM 00pa30oM MEHSIOTCS TOK U HaNpsKEHHE B
pa3IrYHbIC MOMEHTHI BPeMEHH HamblUieHUs. OIIEHUTh BpeMsl BOSHUKHOBEHHSI 00OpaTHOM
KOpoHbI. CUUCTUTH MOPOIIOK ¢ 00pa3iia 0OpaTHO B KaMepy.

11. YBenuuuts Hanpspkenue 10 30 - 36 kB, Tok 5 - 10 MKA 1 npoaHanu3upoBaTh 1O
npubopaM, Kak U3MEHSIIOTCS BO BpEMEHH JIEKTPHUUECKHE MTapaMeTphl Ipolecca, Kak
U3MEHSETCs BHEIIHUI B IOKPBITHS MpH pukcupoBaHHbIX t = 1; 2; 4; 6; 10 c.

12. VI3MepuTh TONIIMHBI TOKPBITHS 0 MUKPOMETPOM B 6 TOUKAX JJIS KAXKI0H J1eTanu,
OIPEAEIUTh CPEHEE 3HAUEHUE TOJILIMHBI TIOKPBITUS U CPEIHEKBAPATUYHOE OTKIIOHEHUE.
13. OpopMuTh pe3ynbTaThl U3MEPEHUN U BU3YAIbHBIX UCCIIEIOBAHUI B BUJIE OTYETA.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: JAEUCTBYIOLIME IMOAXObI B
o0jacTu  MHpPOEKTUPOBaHMUS U
NPUMEHEHHS BBICOKOBOJIBTHBIX
AIIEKTPOTEXHOJIOTHIECKUX
anmnapaTroB M YCTaHOBOK

1.Yem onpenenstorcs TpeOOBaHUS K TapaMeTpam
MarHMTHO- UMITYJbCHBIX YCTAaHOBOK?

2.B03MOKHO 7T COYETaHUE PA3IUYHBIX METOAOB 3aPSIKU
MOPOIIKOBOI'O MaTepuaia B yCTPOMCTBAX /IJisi HAHECEHUS
MOKPBITUI?

3.CymiecTBYIOT JIM OTpaHUYCHHS 10 TadapuTaM U3IeITs
MIPY HAHECEHUU MOKPBITHUSI B KAMEpax € 3JIEKTPUUECKUM
KHIMAIIUM CI10eM?

3HaTh:  OCHOBHBIE
HAy4YHO-TEXHUUYECKON
uH(popManun o ¢busnke
IIPOLIECCOB MIOBEJICHUS
a’pO30JIBHBIX YacTHUIl B CHJIBHBIX
AIIEKTPUYECKUX TMOJISIX, 1o
IUIA3MOXMMHUYECKUM  IIpoLieccam,
o poreccam BO3JEHCTBUSA
CHJIBHBIX AJIEKTPOMAarHUTHBIX
oJIe  Ha  MaTepuasbl, IO
HNPUHIUIIAM JeNCTBUSA "
KOHCTPYKIHUSM  BBICOKOBOJIBTHBIX
IIEKTPOTEXHOJIOTUYECKUX

HCTOYHHUKN

1.Kakwue snexkrpodu3ndeckue sBICHUS UCTIONb3YIOTCS B
yCTaHOBKAaX JJIi MATHUTHO-UMITYJIbCHOM 00paboTKH
MaTepuaIoB?

2.Uem ompenensieTcs riyOrHa MPOHUKHOBEHUS
3J€KTPOMArHUTHOIO MOl B MaTepura?

armaparoB
3HaTh. OCHOBHEIE METOALI H 1.Kak paccuuThIBaeTCs 3MEKTPOAUHAMUYECKAS CUla B
METOINKHU pacuera CUCTEME ITPOBOJIHUKOB C TOKaMu?

BBICOKOBOJIBTHBIX 2.Kak omnpezensiercs: JaBlIeHNe UMITYJIbCHOTO

SJICKTPOTCXHOJIOTHYCCKUX
IMponeCCOB M alImapaToB

MarHMTHOI'O IIOJIS1 Ha MPOBOJSAILYIO Iperpany?
3.Kak paccunrtbiBaeTcss MexaHudeckas pabota mpu
NIepeEMELIEHUH IPOBOIHUKOB C TOKOM?
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4.Kak meHsieTcst KodPUITUEHT yITaKkoBKH CJI0sI TIOPOIIIKa
MIPY BOSHUKHOBEHHUH B HEM 00PaTHOTO KOPOHHOTO
pazpsiga?

Onucanue MKAJbI OICHUBaAHUSA:

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

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku btnoanenus 3uanus. OueHka "Xopomo" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

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

KM-S. 3amuTa ga6opaTopHbix padot NeS u Ne6

®opmbl peanu3anuu: 3aIinTa 3a1aHUSL

Tun koHTpoBLHOr0 Meponpusitusi: Jlabopatopnas padora

Bec konTposbHOro meponpustusi B BPC: 30

IIpoueaypa mpoBeleHHs1 KOHTPOJbLHOro Meponpusitus: IIpoBonuTcs B nucbMeHHOU ¢dopme B
BHJIC NOATOTOBKM M W3JI0KEHHsI Pa3BEPHYTOIO OTBETAa HA IIOCTABJIEHHBIE BONIPOCHL. Bpems Ha
MOArOTOBKY OTBeTa — 45 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
Jlabopamopuas pavoma Ne5
Ddnekmpocenapayusn
(2 uaca)

Llenv pabomul

N3ydenue npuHImna paboThl HIEKTPOCTATHYIECKOTO CENapaTopa, pas3elsoiero MaTepHabl
[0 IPOBOJIUMOCTH. DKCIIEPUMEHTAIIbHOE U3yUeHHE Tpoliecca IEeKTpocenapaiuy Ha IpumMepe
KOHCTPYKIIMU HAaKJIOHHOTO TUIACTUHYATOTO 3JIEKTPOCTATHYECKOTO CEemapaTopa.

Onucanue ycmaHo6KuU

5

] <
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Figure 5 Puc.1 Cxema s1a60paToOpHOro NAacTMHYATOro 31IEKTPOCTAaTMUECKOro cenapaTopa

1 - kopryc, 2 - BepXHHIl 3MEKTPO - KPBUIO, 3 - HIKHHH 3/EKTPOI - WHIHHIP,
4 - 3a3eMIeHHBI MEKTPOI - MIIOCKOCTh, 5 - NPOKIAIKA THIIEKTPHYECKad, 6 - BHHTEI
HIEKTPHYECKHE, T - KIeMMa BEPXHEr0 JIeKTPoa, § - KNeMMa HHIKHEro 1eKTpoja,
9 - npHeMHHKH NPoOAYKTOR pazaenedns, 10 - subpartop, 11 - Gyakep 3arpy30uHsii,
12 - Budponorok, 13 - marpesarens notka, 14 - Gnok nuranns, 15 - nanens ynpasne-

Hud, 16 - pydka perynHpoOBaHHA HAKIOHA 3MEKTPOIHON CHCTEMEL
DKcrepuMeHTalbHas YacTh PadOThI IPOBOIUTCS HA CTEH/IE, OCHOBY KOTOPOT'O COCTABIISIET
nabopatopHbIii cenapatop. B coctaB cenapaTopa BXOAUT: KOPIYC, JIEKTPOIHAS CUCTEMA,
IPUEMHHUK NPOJYKTOB pa3JIeleHUs], BUOPONIUTATENb, HCTOYHUK BBICOKOTO HAINPSKEHUS], ITYJIbT
ynpasneHus. Bee cocraBnstomue cenaparopa 00beAMHEHbI KOHCTPYKTUBHO B OJTHOM KOpITyce
(puc. 1). Kopmyc I cenmaparopa nmeer cMOTpOBOE OKHO JJIsl 00€CIIeueHHs XOPOIIETO
BU3YaJIbHOI'O KOHTPOJISI BCEX ATAINOB Cenapaluu, I1Beph AJs odecreueHus y1o0cTaa
AKCIUTyaTalli U peMoHTa. /|Beph CHa0KeHa 3alI0pOM M OJIOKUPOBOYHBIMU KOHTAKTaMH,
OTKJIFOYAIOIIMMH 3JIEKTPUUYECKOE MUTAHUE UCTOYHUKA BBICOKOI'O HAMPSKEHUS CerapaTopa Ipu
OTKPBIBAaHUU JIBEPU. DJIEKTPOIHASL CUCTEMA COACPKHUT TPH IEKTPOIA: MEKIY ABYMSI
BBICOKOBOJIbTHBIMHU 3JIEKTPOJIaMH 2 U 3 pa3HOM MOJIIPHOCTH Pa3MELIEH 3a3€MIICHHBIN 3J1EKTPO.L
4. BepxHuii 371€KTpo]1 2 BBIMOIHEH U3 MIPOBOIAIIETO MaTepraja B BUJE KPbI0OOPa3HOTO
KJIMHA C MoIychepUuecKUMHU 3aKpyriaeHus M KpaeB. Kperuienue kpbuia obecrieunBaet
M3MEHEHHUE YyIJla ero HaKJIOHa, MPOI0JIbHOE U BEPTUKAIBHOE MEPEMEILIEHUE OTHOCUTEIBHO
3a3€MJICHHOTO 3JIEKTPOJA-IIOCKOCTH 4. J{nana3oHbl peryJIupoBaHus: yroj HakjoHa - + 200 ,
npoiosibHOE nepemenieHue - 100 MM, BepTuKaibHOE NepemMenieHue - 25 mm. Pazmepol
anextpoaa 200 x 200 x 25 MM. DneKTpoa CHaOKEH TUANICKTPUIESCKON MPOKIIAIKOH 5.
DIeKTpo.I CHA0KEH KIEMMOM 7 IS OIKIFOYEeHUS KaOest HCTOYHHUKA BEICOKOTO HANPSKCHHSL.
HuxHuii 51exkTpo1 3 BRIIOJIHEH B BUJIE HMIMHAPA U3 MPOBOASAIIET0 MaTepualia ¢
BO3MO>KHOCTBIO PETYJIUPOBAHUS €r0 MOJI0KEHNS OTHOCUTENIBHO 3a3€MJIEHHOI'O AJIEKTPO/1a-
iacTuHbl 4. Pazmep anektpona @ 75 x 200 MM. 3a3eMJICHHBIH JIEKTPOI-IIaCTUHA 4
BBINOJIHEH M3 MPOBOJIAIIECTO MaTepuana - rpapuroruiacta. ['abaputnsie pazmepst 220 x 200 x
10 MM. DJIeKTpOI BBINOIHEH € BO3MOKHOCTBIO U3MEHEHUS YIIa HAKIIOHA OTHOCUTENIBHO
ropusoHTanu B npeaenax ot 300 go 600 . [IpuemHuKN 9 MPOIYKTOB pa3zesieHus pacloNioKeHbl
101 HYOKHHUM 3JIEKTPOAOM 3 Ha paccTossHUM He MeHee 50 MM. [IprueMHUKY 9 BBINIOIHEHBI B
BHJIE OTAENBHBIX ceKiuit pazmepom 370 x 30 x 30 MM Kaxkaasi, CKpEIUIsIEMbIX IPYT C APYTOM U
pa3MelleHHbIX Ha 001eM BBIIBUKHOM Mo ioHe. BubponuTarens 10 BeinosnHeH ¢ OyHkepowm 11
1 10TKOoM 12 mmpunoit 80 mm. CKOpOCTh MOJIauu pa3AesiieMOro MaTepuasa B cenapaTop
U3MEHSeTCs IyTeM peryJupoBKY HaNpspKeHUs uTaHust Bubponuratens. Jlorok 12 nmutarens
cHabOxeH HarpeBaTeneM 13 ¢ perynupoBkoi Temnepatypsl. Mcrounuk 14 Beicokoro
HaIPSDKEHUS BBINOJIHAETCS ¢ ABYMs BBIXOJaMH Pa3IM4YHOM MOJISIPHOCTH. MakcuMaiabHOe
BBIXOJIHOE HalpspKeHue - 15 kB, perynupoBaHue HalpsKeHUs - IUIaBHOE. THIT BBIXOIHOTO
HaIPSDKEHUS - TIOCTOSHHOE. VICTOUHUK BBINIOJIHAETCS BCTPOEHHBIM B KOPILYC CelapaTopa.
[TprOopbI KOHTPOJISL ¥ PErYIMPOBAHUS BbIHECEHBI HAa OOUIHIl MynbT yrpaBiaeHus 15. s
3a3eMJIEHH KOpILyca cernapaTopa NpeaycMOTpeHa KIeMMa, PaclooKeHHas Ha 3aiHeN
cTopoHe kopmyca. [IynbT ynpasnenus 15 BkitoyaeT npudbop KOHTPOJIS BBICOKOTO HaNpsKEHUs,
PETryJSATOPbI, CUTHAJIbHBIE JJAMIIOUYKH U TYMOJIephl BKIIIOUEHHS U OTKIFOUYEHHS BHICOKOTO
HaNpsDKEHUs, HarpeBa JIOTKa nurareis U BuOparopa. Mimeercs o0muii TymOiep BKIIOUEHUS U
OTKJIIOUeHUs ceTH. [IpenoxpaHuTesns 1 MIHYp NUTaHKS C BUJIKON BBIHECEHBI HA 3aJHIOI0 CTEHKY
KopIryca cenapartopa.B coctaB 1abopaTopHOro cTeH1a BXOASAT aHaTUTHUECKHUE BECHI JUIs
B3BEIIMBAHNS MUHEPAJIOB, POIIEAIINX Pa3/IE]I€HUE U EMKOCTH C JEMOHCTPALMOHHBIMU
npobamMu MUHEPAJIOB IPOBOJIHMKA U JUAJIEKTpHKa. B kauecTBe uccienyeMbpix MUHEPAJIOB
UCTIOJIB3YIOTCS pYTHII, IUPKOH U UX cMech. PyTui - mpupoansiii munepan TiO2, nupkoH -
Zr[S104]. TunnuHbIe TPEICTABUTENN TPOBOTHUKOBOTO M TUAJIEKTPUISCKOTO MUHEPAJIOB.

Tlopsioox nposedenusi pabomuwi

1. HaBecky munepana maccoit 70 - 100 r u 3aceinaTh B OyHKED.
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2. YCTaHOBUTH 10 YKa3aHUIO NPENOIABATENS FTEOMETPUUECKHUE TapaMeTphl cenapaTopa: yroi
HaKJIOHA ¥ B3aMMHOE PACIOJIOKEHHUE IEKTPo10B (yroa 35 - 400 , BeicoTa kpbuia 20 - 30 mwm,
oTKJIOHeHHe Oapabana oT Beptukanu 10 - 15 Mm).

3. 3aKkpbITh ABEPILY cenapaTopa.

4. Bxirouuts TymOsI€Ep “ceTh’.

5. BxirounTh Harpes JioTka nutaresna. Harpes ocymectsisiercs S - 10 muH.

6. BkirounThs TyMOJI€p BBICOKOTO HANpPsDKEHUS. Y CTAHOBUTH HEOOXOAUMBIN yPOBEHB
HanpspkeHus Ha dtekTpoaax (7 - 10 kB).

7. BxirounTs BUOpOnUTATENb. PydKoii peryIMpoBKH YCTAaHOBUTD CKOPOCTH CCHITAHHS
MOPOIIIKA, COOTBETCTBYIOIIYIO MOHOCIOWHOM MoAayue 4acTull.

8. Ilocie ccplmanust BCero MopouiKa yCTaHOBKY OTKIOYUTH B 0OpaTHON MOCIIEA0BAaTENbHOCTH.
9. BbIHYTh JIOTOK C sueiikaMy MPUEMHHKA MPOIYKTOB pasaenenusd. [IpousBectu B3BelMBaHue
MOPOILIKA U3 KaXKJI0M sUEHKH Ha aHATMTUYECKHUX Becax ¢ TouyHocThio 110 0,001 T.

10. JIoTok ¢ mpreMHHUKaMH MPOTYKTOB OYUCTUTH KUCTOUKON M YCTAHOBUTH HA MECTO.

3adanue na npedsapumenvryo n0020MOBKY

1. O3HaKOMHUTHCS C HACTOSIINM OITUCAHWEM U PEKOMEHIOBAaHHOM JIMTEPATYPOH.

2. O3HaKOMHUTBCS C HA3HAYEHHUEM DJIEMEHTOB CerapaTopa U MocieA0BaTeIbHOCThIO
BBITIOJTHCHHMSI H3MEPEHUH.

3aoanue na nposedenue pabomoi

1. O3HaKOMHUTBCS ¢ KOHCTPYKLUEH 1ab0paTOPHOro cernaparopa.

2. IIpoBectu n3MepeHus rpaBUTALIMOHHBIX BEEPOB PYTHIIAa U IIUPKOHA. [ 'eomeTpuueckue
napameTpsl 3aal0Tcs MPENo1aBaTeeM.

3. IIpoBecTu U3MepeHUs BEEpOB pyTHiIa U LIUPKOHA [TPU HATMYMU HAIIPSDKEHUS Ha 3JIEKTPOJax
JUIS TEOMETPUUYECKUX [TapaMEeTPOB CenapaTopa, 3aaHHBIX PENOAaBaATEIIEM.

4. o pe3ynbpTraTtamMm U3MEpEeHHH 1. 2. U 3 TOCTPOUTH Tpaduku BeepoB. CpaBHUTH U OOBSICHUTD
IIOJIyYEHHBIE PE3YJIbTATHI.

5. IlpoBecTu pasneneHre CMECU MUHEPAJIOB B peXXUME II. 3.

6. ITocTpouts Beep Mo AaHHBIM 1. 5. OnHcaTh Beepa U 00BSICHUTD Pe3yJbTaThl.

Jlabopamopnasa paboma Ne6
Hccneoosanue pabomel 3n1ekmpoguivmpa
(2 uaca)

Llenv pabomul

N3yuenne nmpuHIuna paboThl 21eKTpoGHuIbTpa. DKCIIEPUMEHTAILHOE OTIPE/IEIIEHUE CTETICHN
OYHUCTKH BO3/lyXa OT 4acTHUI] a3po30iisi. O3HaKOMJIEHHE ¢ KOHCTPYKLKEl MajaorabapuTHOro
ANEKTPOPUIBTPA.

Onucanue ycmanoeku

DKCcrepuMEHTaIbHAS YCTAHOBKA JUIS UCCIIEIOBAHUS padOThI 2JEKTPO(PHUIBTPa COCTOUT U3
CJIETYIOIINX AJIEMEHTOB (pHC.1): — SKCTIEPUMEHTATBHBIN dJEKTPOPUIBTP; — UCTOTHHUK
BbIcokoro HanpspkeHus (MBH); — renepaTtop aspo3ods (4acTuil, BUOp.) — BEHTUIISTOP; —
KOHTPOJIbHO-U3MEPHUTEIbHBIC TPHOOPHI. OCHOBHBIM AJIEMEHTOM JIAOOPATOPHOTO CTCH/IA
SBIISIETCS IBYX30HHBIA MaJIOTa0apUTHBIN 3JEKTPOUIBTP. DKCIIEPUMEHTAITBHBIH
anekTpoPmiIbTp (cM. puc. 1) coctout U3 Kopmyca 1 ¢ BXOJHBIM 2 U BBIXOJHBIM 3 TTaTpyOKamu.
B kopnyce ycTaHOBIIEHBI TOCIEIOBATENLHO APYT 3a APYTrOM razopacipeenuTelbHas pemeTKa
4, ceTka 5, 3apsaHasa kaMmepa 6, ocaguTeabHas Kamepa 7 W BCaChIBAIOIIUN BEHTUIISITOP 8.
3apsigHas Kamepa BHITIOJTHEHA B BHJIE 3a36MIICHHBIX MapaJuIeIbHBIX APYT IPYTY MIACTUH 9,
00pa3yIoMX MEeXIy co00i KaHaJbI IJIs OYHIIAeMOTo ra3a. Becero kaHamoB — B pa3HBIX
BapHaHTaXx IIeCTh U BOCeMb. MexX Ty MIacCTUHAMU HATSHYTHI MIJIWHIAPUYECKUE U UTOLYATHIE
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nposoza 10. Ha npoBon nonaercs HanpspkeHue U, IpU 3TOM B MEXAJIEKTPOJHOM ITPOMEXKYTKE
BO3HUKAET KOPOHHBIN pa3psa. OcaaurenbHas KaMepa BhIMOJIHEHA B BUJIE TapalIeIbHBIX
IUIOCKUX 3JIEKTPoJ0B 11, Ha KOTOpBIE O1aeTCs HANpsDKEHUE. 3apsaIHas KaMepa IByX30HHOTO
3NEeKTPOoUIbTPA MOJECIUPYET OJJUH MOYJIb IUNIACTUHYATOrO AeKTpoduiibTpa. B padote
MCIIOJIb3YIOTCS /IBa KaHaJla 3apsiAHOr0 yCTpolicTBa. B 01HOM KaHase ycTaHOBJIEH
HWIMHAPUYECKU npoBoj auaMmerpoM 250 10-6 M. B npyrom kaHase yCTaHOBJIEH MPOBO/I €
UTOJIbYATHIMH AJIEKTPOJaMu. BmecTe ¢ ocamuTensHON KaMepoil IBYX30HHBIH JIEKTPO(UIBTD
ABIISIETCSL CAMOCTOSITENIbHBIM Fa300YMCTHBIM allapaToM, KOTOPBIM IUPOKO MPUMEHSETCS s
OYHUCTKH BO37yXa Ha pabounx MecTax, HalpuMep, IpHu dEKTPOCBapKe, NUTM(OBAHHH,
MEPECHINKE MbUISAIIUX MPOAYKTOB U T. II. BBICOKOBOIBTHBIN GJIOK MUTaHUS (MCTOYHUK
BbICOKOTO HanpspkeHus — UBH) BrurrouaeT B ce0st y3en yrnpapieHus (pacioiosKeH Ha TOPIEeBOH
YacTH KOPILyca) U BHICOKOBOJIBTHOIO y351a — TpaHC(HOpMaTOpa U YMHOKUTEISI HAMIPSKSHUS
(pacnonokeH Ha 3a/iHel cTeHKe Kopiyca). HanpsbkeHue Ha 3apsIHOM yCTpONCTBE
anexkTpoduiabTpa peryaupyercs crynendaro: U = 8, 10 u 12 kB. Hanpsokenue Ha
ocagurtenbHoit kamepe Uk = 0,5Uct. 9 [l u3MepeHus HanpsHKeHUs UCTIONb3YeTCs
MUKpoamIiepMeTp “MKA” ¢ 106aBoYHBIM conpoTuBiieHrneM “Rpi”. Ha BeixogHoM natpyOke
YCTaHOBJICH MaTepuathid GuibTp (3) 1Is yIaBIMBaHUS YaCTHUIL TIOCTE dIeKTpoduiIbTpa. B
AKCIIEPUMEHTAIILHOM CTEHE UcIob3yeTcs BeHTHATop (8) BB/I. JIBuratens BeHTUISATOpA
nuTaercs TpexdazupiM HanpspkenneM 380 B. KHonky BKIIFOUEHUS U OTKITIOUEHUS
pacmojIokKeHbl Ha TOPIIEBOM YacTH KOpIyca BeHTHIATOpa. OAHOBPEMEHHO C BKIIOYCHHEM
JIBUTATEIsl BEHTUIIATOPA ojaercs Tpexdasnoe Hanpsokerne 220 B Ha G110k yripaBieHHs
BBICOKOBOJIbTHOT'O UCTOYHHKA. [Ipy 3TOM Ha MmylbTe HCTOYHUKA 3aropaeTcs 3eneHas jgammna. C
MOMOIIbIO CUCTEMBI YIIPABJICHUS HA BBIX0/1€ HUCTOYHUKA BHICOKOI'O HAIIPSKEHUS
yCTaHaBJIMBAaETCA HarpsikeHue oT 8 1o 12 kB.

~220B
11

MBH

Tp

—_—

—

Bosay n

=3~380B
=

U, U=0

Figure 6 Puc.1 MpMHUMNManbHaA cxema yCTaHOBKU

B kaudecTBe ynaBIMBaeMOM IBUIH UCIIOIB3YETCs MMOPOLIOK JIUKONOANS, COCTOSIIMN U3
MeJKoIucnepcHbIX yacTulil.[logaya yacTuil ocymecTBisieTcs ¢ IOMOIIbI0 BUOPAaLlMOHHOTO
nutarens (BUOp. Ha puc. 1), obecreunBaroniero paBHOMEPHYIO JUIUTENbHYIO 110/1a4y.
PerynupoBka 10 mpon3BOIUTEIFHOCTH OCYIIECTBIISIETCS CTYIIEHYaTO OT Tpanchopmaropa Tp.
Brutouenne Bubpomnuraresst ocyIecTBisercss TymoaepoM B, ipu 3ToM Ha JiniieBoi maHeu
¢bubTpa 3aropaercs JaMIovKa.

Ilopsiook npoeedenus IKCnepuUMenmos

1. 3acpmaTh TUKOMOAUN B BUOPOTTUTATENb.

2. B3ecuth mpoOOOTOOPHUK. 3aKPETHUTh TaTYMK MBUIEOTOOpA HA 3a3€MJIICHHOM OCaTUTEIHFHOM
AIIEKTPOJIE 3apSAHOIO YCTPOUCTBA.

3. BcTraBuTh KacceTy 3apsAIHOTO yCTpoCcTBa B Kopiryc. Bunmanne! OOpaTUTh BHUMAaHHE HA
MPABUIILHOCTh YCTAHOBKH 3apsTHOM KaMephI.

4. 3anepeTs ABepIy IEKTPOGUIBTPA.
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5. BKIIFOYUTH BEHTUIIATOP.

6. BKIIIOUNTH UCTOYHHUK BBICOKOTO HAMpsKEHUS. Y CTAHOBUTHh HEOOXOIMMOE HaIpsHKEHHE Ha
KOPOHUPYIOLIUX IEKTPOIax 3apsiAHON KaMephl.

7. 3aduxcupoBaTh NOKa3aHUSI MUKPOMaHOMETPA MPU OTKPHITOM U 3aKPHITOM KJIalaHe.

8. BkiitouuTh TyMOIIEp BUOpOMIUTATEINSI, HAYaB OTCUYET BPEMCHH.

9. Uepe3 5 MUHYT OTKIIOUUTH BUOponuTaTesb. OTKIIOUNTh UCTOYHHUK BHICOKOTO HAMPSKEHUSI.
OTKIIIOUUTH BEHTHIISITOP.

10. OTkpBITh ABEpILY IeKTPOPrIbTpa. BEIHYTH KacceTy 3apsiTHONW KaMephl.

11. Cuatb poOOOTOOPHUK C IIACTUH 3aPATHON KaMepHl.

12. B3Becuth npoOOOTOOPHUK.

13. O4uCTUTH AEKTPOBI M TPOOOOTOOPHHUK OT OCEBIICH IMBLITH.

14. [ToBTOpUTH ONBIT HAUUHASA C 11.1.

3aoanue na npedsapumenvbHy0 nHOO20MOBKY

1. U3yuuThb onucaHue.

2. O3HaKOMHUTHCS C OMKUCAHUEM YCTAHOBKH U MOPSIKOM MPOBEICHUS UCTIBITAHHH.

3. Paccunrtath 3(EeKTUBHOCTH OCAKICHUS YACTHUIL JTUKOTIOMS IS CICAYIOIINX YCIIOBUH:
2h=58mm, U=8 100 12kB, w=4.1w/c,a=1510"m, /=78 107 M, £=3.

Pacuer nposectw anm riagkoro nposoja  pammycom 125107 m
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Figure 7 Puc.2.PacnpegeneHune HanpaxXeHHOCTU 3/IEKTPUYECKOro NO/A NO NOBEPXHOCTU 0CAAUTENIbHOTO 3/1eKTpoaay =0,
r0 = 125 mkm, h =29 mm

3aoanue na uzmepenus

1. O3HaKOMHUTBCS C PACIOJIOKEHUEM HIIEMEHTOB YCTAHOBKH Ha CTEH/IE.

2. O3HaKOMHUTBCS C PaBUIIAMH TEXHUKU OE€30MaCHOCTH.

3. [IpoBecTu n3mepenus ocaxaeHHoM nbuin s HanpsbkeHuss U = 8, 10 u 12 kB nns rnagkoro
aJeKTpoia. B3BemmBanue mpou3BOIUTh C TOYHOCTHIO JI0 Y€TBEPTOTO 3HAKA, B TPAMMaX.

4. Tlo pe3ynbpTaTaM U3MEpPEHUil 1. 3 MOCTPOUTH 3aBUCUMOCTh Y (HEKTUBHOCTH OCAXKICHUS
JUKOTIOAMS M CPAaBHUTH C PACYETHBIMH TaHHBIMU. OOBSICHUTH MTOJTYYCHHBIC TAHHEBIE.

5. Onucarp XxapakTep OCaKIECHUS YaCTHUI AJI IPOMEXYTKOB C IIaJIKUM U UTOJIbYaThIM
poBoAOM. OOBACHUTH MOJTYYEHHBIN pe3yibTar.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: JNEHCTBYIOUIUE TOIAXOIbI B
obmactu MPOEKTUPOBAHUS U

1.ITosgscarTe Ha3HAUEHNE OCHOBHBIX DJIEMEHTOB
ceraparopa.
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IMPUMCHCHUA BBICOKOBOJIbTHBIX
SJICKTPOTCXHOJIOTHYCCKUX
alIrapaToB U YCTAHOBOK

2.Kakue KOHCTPYKTHUBHBIE TapaMETPhI Ceraparopa u Kax
BJIMAIOT HA pa3ACJICHUC MI/IHepaJIOB?

3HaTh:  OCHOBHbIE
HAay4HO-TEXHUYECKOH
uHpopManun 1o ¢busnke
HPOLIECCOB HOBE/ICHUS
a’pO30JIbHBIX YaCTHUI] B CHUJIBHBIX
IIEKTPUIECKUX HOJIAX, 1o
IUIa3MOXMMHUYECKUM  TPOLIECCaM,
o  mporeccaM  BO3JACHCTBUS
CHIIBHBIX AJIEKTPOMArHUTHBIX
nojxed  Ha  MaTepHaibl, IO
HNPUHIUIIAM necTBus "
KOHCTPYKIHSM  BBICOKOBOJIBTHBIX
AIIEKTPOTEXHOJIOTHIECKUX

HUCTOYHHUKU

1.ITosicHuTE MOHSATHE BEeep MUHEPAJTIOB U MTOYEMY OH
oOpa3zyercs.

2.TlosicHuTE MPUHIUT pabOTHI cenaparopa mo
MIPOBOJIUMOCTH.

3.Kakue xapakTepUCTUKH YaCTHII U KaK BIUSIOT HA
pasjeneHre MUHEPaIoB?

anmnaparoB
3HaTh: OCHOBHBIE METOIbI U 1.Kak BIMSIOT peXXHMBI ceriapaTopa Ha pa3eieHIe
METOIUKU pacuera MHUHEPaIoB?

BBICOKOBOJIBTHBIX 2 Iloscuute MMOoCJICA0BATCIIBHOCTD ITPOBCACHU A

QJICKTPOTCXHOJOIHYCCKHX
MMponecCoOB U alIapaTronB

U3MEpEHUSI.
3.Kak cTerneHp OYMCTKH 3aBUCUT OT MPHIIOKEHHOTO
HAaIpsDKEHHS, CKOPOCTH MTOTOKA, JTHHBI AJIEKTPpOopHiIbpTpa
Y IapaMeTpoB yacThll?

4.Kakue yacTHIIbl yJIaBIMBAIOTCS B IEPBYIO OUEPEb:
KpYIHbIE WU MEJIKUE?

Onucanue MIKAJIbI OLEeHUBAHUS

Ouenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapakmepucmuxu evinoineruss 3nanus; O1eHKa "OTIUYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHKa "y10BIETBOPUTEIILHO" BBICTABIIAETCS
€CJIM 3aJaHUE IIPEUMYILIECTBEHHO BBIIIOJIHEHO
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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 HCHOJIB30BAHUEM CHIIBHBIX 3JIEKTPUUECKHUX MOJIEH U
UMITYJIbCHBIX TOKOB. OCHOBHBIE OCOOCHHOCTH U XapaKTEPUCTHKHU, 00JIACTH UCIIOJIb30BAHUS.

3. JlaHbl BOJBT-aMIIEPHBIC XapaKTEPUCTUKU, CHATHIEC B CUCTEME AJIEKTPOJIOB «KOAKCHUATIbHbIE
IUAJIUHAPBD CO ciioeM U 0e3 Hero. Paamyc 6omnbiero numuaapa R = 0,15 m. Tommuna cost H =
3 mMm. [TocTpOUTH 3aBHCHMOCTD 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.
3.0uncTka ra3oB NEKTPOPHUIBTPAMU: IPEUMYIIECTBA IO CPABHEHHIO C IPYTUMH CIIOCOOaMuU
ounctku. [IpunnunuanbHas cxema anekrpoduiabTpa. KoHCTpyKIKS 351eKTpoUIbTPOB.
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OCHOBHBIE 3JIEMEHTHI AIEKTPOhUIbTpa. TpeOoBaHUS K KOPOHUPYIOIIUM U OCATUTEIHHBIM
JNEKTPOAAM.

4.BnusiHue qucnepcHoi (pas3pl Ha XapakTepUCTUKA KOPOHHOTO pa3psijia B clydae ABMKEHUS
YacTHIL BJIOJIb CUJIOBBIX JIMHUN U IIPU JBUKCHUH YaCTULIBI MIONIEPEK CUIIOBBIX JIMHUM.
5.KomiekTuBHbBIE POIIECCHI B a3PO30JIbHBIX CUCTEMAX. DIIEKTPOCTATUUECKOE PACCESIHUE
MOHOJMCIIEPCHOTO a3p030J1s. BiMsAHNE KOHIIEHTpaMy YaCTUL] HA XapaKTEPUCTUKH KOPOHHOIO
paspsna.

6.00paTHast KOpOHA C MOPOILKOBOro ¢i10sl. Bpemsi BO3HUKHOBEHMsI 00pATHONW KOPOHBI.
BinusiHue ciiost Ha 37€KTpo/e Ha BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY KOPOHHOTO pa3psna. Cuia,
JEHCTBYIOIIAs Ha IOPOLIKOBBIN CJI0W Ha 3JIEKTPOJE B I10JI€ KOPOHHOTO pa3psa.
7.110po1IKOBBIH CIION U €r0 OCHOBHBIE XapaKTEPUCTUKHU. 3apsiaKa U pa3psiaka OPOLUIKOBOrO
CJIOSl Ha DJIEKTPOJE B DJIEKTPUUECKOM I10JI€ KOPOHHOIO pa3psza.

8.IloBeneHne YaCTHIIBI HA 3JICKTPOJIE B SJCKTPUUIECKOM I0JIe. 3aps, MPHoOpeTaeMbIid
YyacTULIEH Ha 3JekTpoe. Cuilbl, IEHCTBYIOINE Ha YAaCTHUILY Ha DJIEKTPOJE CO CTOPOHBI
EKTPUYECKOTO I10JI1 KOPOHHOIO pa3psija.

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

10. Ocaxxpenue yacTuil U3 TypOyJIEHTHOrO [TOTOKA B 110JI€ IOCTOSHHBIX BHEMIHUX cuil. Ciaydan
npeo0JaiaHusi HAPaBJICHHOTO IBM)KCHUS U ITPeoOIaiaHus TypOYIEHTHOTO TIepEeMETTUBAHMS.
O dekTuBHOCTH OCcaxIeHHs U3 TypOyJIEHTHOTO MIOTOKA.

11.JlamunapHbIif ¥ TYpOYJICHTHBIN PEXUM JIBIKCHHS. Oca)XIeHHEe MOHOIUCTIEPCHBIX YaCTHI]
U3 TypOyJEHTHOTO NMOTOKA. XapaKTepUCTUKA TypOyJIeHTHOro pexxuma teueHust. Koadduuuent
TypOyIeHTHOU TP y3un.

12.0caxieHre yacTul] a3po30Jis U3 JJAMUHAPHOTO IIOTOKA M0/ AEUCTBUEM LIEHTPOOESKHOM
cutbl. OcaXkAeHUE MO/ ISHCTBUEM CHJI 3epKaJIbHOTO OTOOPaKESHHUS.

13.0caxieHre yacTul MOHOJUCIIEPCHOTO a3p030Jis U3 JIAMUHAPHOTO TOTOKA. D((HEKTUBHOCTh
ocaxxaeHust. OcaxIeHUe 4acTull B IUIOCKOM KaHase. Ocak/leHue Ha FTOPU30HTAIbHOM Y4acTKe
KPYTJIOH TPYOBI.

14.ITonarue kopoHHOTO pa3psaa. KopoHHBIN pa3psii B KOAKCHAIbHOW CUCTEME 3JIEKTPOIOB.
BonbraMmnepHas XxapakTepUCTUKa KOPOHHOTO paspsija.

15.Moaudukanys noBepXHOCTH MaTepUaloB B IIa3Me ra30BOro paspsaa. Bozaelictue
aKTUBHBIX YaCTHUI[ Ha IOBEPXHOCTh MaTepHasoB. [Ipoueccsl MoauduKaIys MOBEPXHOCTH
MOJIMMEPHBIX MaTEPUATIOB U COOTBETCTBYIOIINE TEXHOJIOTHYECKHE d(DPEKTHI.

16. TexHONOrMM KOHBEPCHH I'a30B B IIa3Me ra3oBoro paspsana. [lonarue G-dakropa.
Oco0eHHOCTH KOHBEPCHUHM JIETYUMX OpraHMYECKUX coeAruHeHnin. KoHBepcus oKCUI0B a30Ta U
CEpBHI B IIa3ME UMITYJIBCHOTO pa3psaaa. OYMCTKa TONMOYHBIX I'a30B OT OKHMCIIOB a30Ta U CEPHI.
17 Ilpunnun neiictBus 0apbepHOTo 030HaTOpa. BiusiHue 3a30pa, TUAIEKTPUIECKOTO Oaphepa,
4aCcTOTHI MUTAIOIIETO HAIIPSKEHUSI HAa BBIXOIHBIE XapAKTEPUCTUKN 030HATOPA.

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

19.ITnazmoxumMHuyecKue TeXHOJIOTUU. OCHOBBI MJIa3MOXMMHUYECKHX MPEoOpa3OBaHMIA:
XUMHUYECKH aKTHBHbBIE YaCTHUIIbl, CKOPOCTh XUMUYECKOW PEaKI[Mi, KOHCTaHTa CKOPOCTHU
peakimu, 3Heprus akTuBauu. OCOOEHHOCTH TUIa3MOXUMHUYECKUX PEaKIIH.
20.MaruuTtHO-UMITyJIbCHast 00paboTka maTepuanoB. Muaykropsl. KoHueHTpaTopsl
MarHMTHOT'O TIOTOKA.

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

22.Crioco0sl 3aluThl OT pa3psA0B CTaTHUECKOro AekTpudectBa. Helftpanu3zamus 3apsa0B
CTaTMYECKOT'0 3JIEKTpUYECTBA. THUIIBI HEUTPAIU3aTOPOB.
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23.CraTudeckas 3JIeKTPU3aLUsl U €€ MOCIeICTBHUS. MeToIbl U3MEpPEHUsI OCHOBHBIX
MapaMeTpoB, XapaKTEPU3YIOIINUX CTATUYECKYIO 3eKTpHu3anuio. CTaTH4ecKoe AIEKTPUIECTBO
IIpH MepeKavKe HeTH 1Mo TPyOOImpoBOIaM.

24 .HaHeceHne MOPOIIKOBBIX TOKPBITUHA: MMPEUMYIIECTBA M 001acTh NpuMeHeHus. Hanecenue
MOPOUIKOBBIX MOKPHITUHN B AJIEKTPUUECKOM KHUIIAIIEM CI0€. DIEKTPOIMTHEBMOPACIBUIUTEIH.
Pacnpuintenu ¢ BHyTpeHHEW U BHELTHEH 3apsIKOM.

25.9nexkTpookpacka. [Iporecc pacnbuieHUs )KUAKOCTH B 3JIEKTPUUECKOM II0JI€.
DNeKTPOCTaTUUECKHE, IEHTPOOEIKHBIE U AIIEKTPOITHEBMOPACIIBUIUTEIH.

26.2nexTpornedars. dnekrpodoTorpadus. DIEeKTpoKaIIeCTpyiHAas eYaTh.
27.06e3B0kuBaHKe He(TEenpoayKTOB. DU3nUecKre OCHOBBI 00€3BOKMBaHUS HEDTEIPOAYKTO
TexHoMOrNM 00€3BOKMBAHUS HEPTETPOAYKTOB.

28.ITuposnekTpuyeckas cenapauus. Jusdnexkrpruyueckas cemnaparusi.

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

30.bapabanuslii TpOO3IEKTpOCTATHUECKHH cenaparop. CenapaTopsl ¢ KUISIIUM CJI0EM
(TpubOANIeKTpOCTaTHYECKUE (ITFOMIU3AIIMOHHBIC cenapaTopkl). TpruOo3IeKTPOCTATHICCKHIA
cenapaTop cBOOOIHOTO MaJACHHUS.

MartepuaJbl )i IPOBEPKH OCTATOYHBIX 3HAHUI
1.KoadduiireHT HeOJHOPOTHOCTH ANEKTPUIECKOTO TMOJISL, TPU KOTOPOM BO3MOMKHO
(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.J1ns1 9acTHI] KaKUX pa3MepOB CUJIBI AATE3HUH K dJIEKTPOAY OYAYyT CYIECTBEHHBIMHU IO
CPaBHEHHUIO C IPYTUMU JICUCTBYIOIIUMH CUIaMU?
OTBeThI:
1 — enuHUIIBI MUKPOH
2 — IeCSATKU MUKPOH
3 — COTHU MHKpPOH
4 — TBICSTYM MUKPOH
Bepnsiit otBer: 1
5.XapakTepHble BpeMeHa BO3HUKHOBEHUSI 00PaTHOI KOPOHBI B TOTMMEPHOM MOPOILTKOBOM
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*m
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.TTpu kako¥ KOHIICHTPAITMH 030HA BO3MOKHA TIOTHASI HHAKTHBAIINS MHKPOOPTAaHU3MOB 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 Cepbl?

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,
KOTOPBIN MMOKAa3aJl MPU OTBETE HA BOIPOCHI 3a4€THOI0 OUJIETa M Ha JIOMOJIHUTEIbHBIE BOMPOCHI, 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 OIMMOKH, HO 3aT€M MCIIPABUII UX CaM IPU OTBETaX Ha
JOTIOTHUTETIbHBIE BOIPOCHI.

1I1. Ilpaguna évicmasnenus umo2o8o0i OyeHKu no Kypcy

OreHka 3a OCBOGHUE JUCLMIUIMHBI ONpPENeseTcss Ha OCHOBAaHUM CEMECTPOBOM COCTaBIISAIOLIEH U
HK3aMEHALIMOHHOM (3a4€THOI) COCTaBIISAIOLIEH.
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