®denepanabHOE TOCyIapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOS YUPEXK ICHHUE BEICIIIETO 00pa30BaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET»

Ka(benpa ABTOMATHU3HUPOBAHHBIX JICKTPOTCXHOJIOTHYCCKUX YCTAHOBOK

ITacnopr 3a4era

IO JUCLMITIIIMHE «Y CTaHOBKH CIICRJICKTPOHArpeBa», 2 CEMCCTP

1. Meroauka oLeHKH

3aver mpoBOAMTCS B YCTHOH (opme, mo Omneram. buiier gopmupyercs mo ciemyromemy
MpaBUITy: TIEPBBIN BOIIPOC BBIOMpAETCs U3 Auana3oHa BornpocoB 1-20, BTopoit BOIIPOC U3 IHara3zoHa
BorpocoB 21-40, Tpetuii Bonpoc u3 auana3oHa BompocoB 41-61 (crmcok BOIPOCOB MPHUBEICH HIKE).
B xoze sx3ameHa npernoiaBarenb BIpaBe 3a/1aBaTh CTYAEHTY JIOMOTHUTEIbHBIE BOIIPOCHI U3 OOIIEro
nepeuns (1. 4).

dDopmMma Guiera 1yis 3aueTa

HOBOCHBUPCKUI FTOCY JAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
®akynbreTr DMA

Buaer Nel
K 3aquy 110 JUCIIUITJIINHEC <<yCTaHOBKI/I CHGHBJ’IGKTpOHaI‘peBa»

1. Yem npunnunuansio otaudaercs BT ot DJIY u DI

2. [Touemy BJIIT ayist meperiaBa TUTaHA CIMTAFOTCS B3PBIBOOITACHBIME? UTO TpeIycMaTprBacTCs
B KOHCTPYKIUU 3JIEKTPOIEYEH JIIsl OBBIIIEHUS 0€30MaCHOCTH, 3alllUThl IEPCOHANA B IEPUOJ]
aBapuun?

3. Uem mpuanunuansHo otimyarorcss B/III, DIUIT u DJIY B TeXHOIOTHYECKOM Ha3HAYCHHUU?
MoskHo nu B ipombinuieHHbIX DI nnu 3JIY nomyuuTs cinTok, paBHO3HaYHbIA BJIIT?

YTBepkaato: 3aB. kapenpoir ADTY Amudepos A.U.

(moamucs)

(31.08.2021)

Takum o0Opa3zoMm, TmpoBepsieTcsl ypOBE€Hb C(QOPMHUPOBAHHOCTH KOMIETEHUUH W
COOTHECEHHBIX C HUMU UHJIMKAaTOPOB, 3aKPETICHHBIX 3 JAUCIHUILTUHOM.

Ha 3auere mpemnonaBarens BIpaBe 3aaBaTh CTYACHTY YTOUHSIOIIME U JONOJIHUTEIbHbIE
BOIIPOCHI U3 00IIIero nepeyvHs (1. 4).

2. YPOBHM O0CBOeHHUsI KOMIETEHIHIi 1 KPUTEPUH OL[€HKH

OtBer Ha OWJeT ISl 3a4eTa 3aCUMTHIBACTCS HAa MPOJABUHYTOM YPOBHE, €CIIU CTYACHT IMpU
OTBCTC Ha BOl'IpOCBI HpOBO}II/IT CpaBHHTeHBHBIﬁ KOMHHGKCHBIﬁ aHaJIN3 MaTepHaﬂa, BBIBIISICT
npoOieMbl, TpeajaraeT MeEXaHW3Mbl WX  peIIeHUs, TMPEACTaBIsIeT  KOJUYEeCTBEHHBIC
XapaKTepI/ICTI/IKI/I OHpe)ICJ'IeHHBIX HpOHeCCOB, HpI/IBOJII/IT KOHerTHBIe HpI/IMepBI. KOMHCTCHHI/II/I nu
COOTHECEHHbIE C HUMH HWHAWKATOPBI, 3aKpeIUIEHHBbIC 3a IUCIHUILUIMHON, CPOpPMHPOBAaHBI B
motHoM o0wseMe. Ortenka cocrasisier om 17 0o 20 6annos.

OtBet Ha OWIeT U1 3a4eTa 3aCUMTHIBacTCs Ha 6a30BOM ypOBHE, €CIIU CTY/ICHT IPU OTBETE
Ha BONPOCH (DOPMYIHPYET OCHOBHBIC IOHATHS, JAET XapaKTEPUCTUKY IPOIIECCOB, SBIICHUM,
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NPOBOJUT aHAIU3 MPUYNH, YCIOBUH, CIOCOOEH MPEICTaBUTh KOJHMUCCTBCHHBIC M KaYeCTBEHHbBIC
XapaKTePUCTUKU MporeccoB. KOMITETEHIIMM H COOTHECCHHBIE C HHUMH HMHJIUKATOPHI,
3aKpeIUICHHBIC 3a JAMCIUIUIMHON, COACPIKAT HECYIIECTBCHHBIC MPOOEIbl U CHOPMHUPOBAHBI HA
6a3zoBoM ypoBHe. OrieHka cocrapiset om 14 0o 16 6annos.

OtBer Ha OWJIET Ui 3a4YeTa 3aCYMTHIBACTCS HAa NMOPOTrOBOM YPOBHE, €CIIH CTYACHT IPHU
OTBETE Ha BOMNPOCH JAaeT ONPEACICHHE OCHOBHBIX ITOHSATHH, MOXKET I0Ka3aTh HMPHYUHHO-
CJICZICTBEHHBIC CBsI3M sIBJICHUI. KOMIIETCHIIMM W COOTHECCHHBIC C HHMU HHIUKATOPBI,
3aKpeIICHHBIC 3a JUCHUIUIMHOMN, coaepikaT mpooebl U chOPMHUPOBAHBI HA TTIOPOTOBOM YpPOBHE.
Ouenka cocrasisier om 10 0o 13 bannos.

OTBer Ha OWJIET JUIs 3a4eTa CUYUTACTCS HEYAOBJETBOPUTEILHBIM, CCIH CTYJICHT IIPH
OTBETE Ha BOMPOCHI HE J]A€T ONPEICICHUI OCHOBHBIX MOHITHH, HE CIOCOOCH MMOKa3aTh MIPHUYUHHO-
CIICJICTBEHHBIC CBSI3W sIBJICHUW. KOMITETEHIIMM W COOTHECEHHBIE C HHUMH HHIUKATOPHI,
3aKpeIuIeHHbIC 32 TUCIUILIMHOM, He copmupoBanbl. OneHka cocraBiset meree 10 b6annos.

3. Ilkaja oneHKu
3ayeT cuMTaeTcs CIAHHBIM, €CIIM CyMMa OaJlioB IO BCeM 3a/1aHusIM Ouera coctabisiet ot 10
1o 20 6amioB BkmountenbHo. Cymma menee 10 6aymioB mpu3HaAeTCs HEYJOBIETBOPHTEIBHBIM
pEe3ynbTAaTOM MPOMEKYTOYHOM aTTECTALUU 110 AUCIUIUIMHE.
B oOmieii omeHke Mo OUCHMIUIMHE OaIbl 32 3a4eT YYMUTBHIBAIOTCS B COOTBETCTBUH C
IpaBHJIaMu OAJUIbHO-PEUTUHTOBOM CHCTEMBI, ycTaHOBIeHHbIMU B HI'TY.

4. Bompocsl K 3a4eTy M0 AUCHMIJIMHE «Y CTAaHOBKH CIIELJICKTPOHATPEBa»
1. Yem npunumnuansro otianyaercst BT or DJIY u OLIIT?
2. Yem otnmmyaerca DJIY ot OLUIT u BJII?
3. MOXHO 71 TTOJTYYUTh OJMHAKOBBIE TI0 cocTaBy ciuTku B BJIIT u DJIY? OtBeT nosicHUTS.
4. MO>XHO JT1 IOJIy4UTh OJUHAKOBBIE 110 cocTaBy cauTKU B DI u DJIY? OtBeT nosicHUTS.
5. MoxHo yu B nipombitisieHHON BJIIT mpu HE0OX0AMMOCTH BBIIIAaBUTH CIUTKU MeToxom OLIIT?
OTBeT NMOSICHUTB.
6. [Touemy B HauanbHbIN nepuof miasku B BJIII yBennunBatot pabouwnii Tok B 1,2 - 1,5 paza?
7. Ilouemy ucrounuku nutanus aias BT gomxHbI MMeTh HampsiKeHHE XOJOCTOro XOfAa OOoJbIIe,
yeM pabouee HanpspkeHue?
8. 3auemM HeoOxouMo uMeTh B uctounuke mutanust DI no 120 cryneneit HanpskeHus?
9. Iouemy npombinuierHsie BT paborator Ha mocrostHHOM Toke? YUem sToT peskum Oyner
otnnuathes ot pexkuma B/l Ha nepemenHOM TOKE?
10. B kaxoii obnactu kpuctammzaropoB B JIIL, DJIY u BJII TerioBbie MOTOKM Ha CTEHKY
MaKCHUMaJIbHBIE U TIoueMy? Kak 3TH TeII0BbIE IOTOKHU ONPENEIISIOTCS?
11. Iloyemy myunHa gyrosoro npomexyrka B BJIII e BeiOupaercst Menbie 20 MM, HO He OoJibIle
100 mm?
12. Tlowemy B DOIII 3armyOneHne TMEperIaBIsIeMOro JJIEKTPOAa B I[UIAK  HEOOXOAUMO
KOHTPOJIUPOBATh?
13. IlosicHATE IPUHIIAIT aBTOMAaTHYECKOTO MOAEP>KAHUS dIeKTprudyecKkoro pexnma B DI
14. IlosicHATE MPUHIMIT aBTOMATUYECKOTO MO KaHUsI lIEKTprudeckoro pexkxuma B BJIL
15. IlosicHATE IPUHLIKIT YTIPABJIEHUS] BBOAMMOMN MOIIHOCTH B DJIY.
16. TTouemy B B/IIT 1 DIIIT He ncnonb3yroT pexkuMBbl paboThI ¢ OOJIBIIMMH MPOU3BOIUTELHOCTIMU
IO MEPETUIABIIEMOMY METAILTy?
17. Tlouemy B B/II1 pabouwuii mporiecc OCyIIecTBIseTCS B PeXKUME CTaOMIM3aIuK pabovero Toka, a B
OIIIT HeoOXoaMMO  JIOMOJHUTENTFHO  HWCHONB30BaTh 10 120  cTymeHed — HampsHKEHHMA
Tpancpopmaropa?
18. Ha xakue TernoBble Harpy3KH pacCUMTHIBAECTCS BOAOOXJIAKICHUE MOJIOHA KpUCTA/UIA3aTopa?
PaccmoTtpute cxemy TermooOMeHa.
19. MsBectHO, uto mpouecc miaBku B BJIII w DOUIIl BkiIoyaeT Tpu pa3avMyHbIX dTana
ANEKTpUUECKoro pexuma. Kakue 3T0 pexuMpl, Ha KakMX TOKaX M IOYEMY Ha ITHX TOKax
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obecneunBaercs padora B/II1 u DIUII B 3Tux pexxumax?

20. YUro Bxomut B moHsTHE "(PpoHTa KpucTtaswmm3anuu' cautkoB B OIIIT u B/III? 3auem u kax
o0ecreynBaeTcsi OCTOSIHCTBO (hOPMBI (PPOHTA KPUCTAILTA3AIMN ?

21. Tlouemy mnpousBogutenbHocTh BJIII BbIOMparoT ¢ ydeTtoM 3amaHHON (Gopmbl  (GpoHTA
KpPHUCTAJUIN3ALMN CIIMTKOB?

22. OnumuMre MEXaHW3M YJAJICHUS HEMETAUIMYECKMX BKIIOUYEHUH IIPU  MPOBEIE-HUU
JIEKTPOLLIAKOBOIO IIEpeIuIaBa MeTaIa.

23. Kakue TeXHOJOrMYecKHe 3aJaud pemaroT rapuucaxsHsivu BII? YeM oHM NpUHIMIMAIBLHO
otimuuatorcs ot BJII ans minaBku B kpuctayumsarop?

24. TTouemy juia neperuiaBa Tutana B B/[I1 anekTponeun nmeror OpoHekamepbl?

25. Ilouemy BJIII nst neperuiaBa TUTaHa CUMTAIOTCSI B3ppIBoOnacHbIMU? UTo NpeycmarpuBaeTcs B
KOHCTPYKIIUH 3JIEKTPOIeY€eii 7S MOBBIILIEHUS 0€30IaCHOCTH, 3allUThI IEpCOHAala B IEPHO/1 aBapru?
26. IloueMy TNOBEpPXHOCTb CIMTKOB, BbIIIaBieHHbIX B BJIII, mmeer BBICOKYIO MOPUCTOCTb, a
MOBEPXHOCTh CIIMTKOB, BhIIJIaBNIeHHBIX B DI Gombiryto mioTHoCTh?

27. Jlns Kakux uened cHapyxu kpucramsaropa B/III ycranaBnuBaercst coneHOU Ul CO3JaHUs
MarauTHoro nojsi? Ha kakue napamerpsl oH paccuntbiBaercs? [louemy Ha DI Takue coneHonpl
HE yCTaHaBJIMBAIOTCS?

28. B kakom uama3oHe TOKOB W HampspkeHuwi padorator BJIII? ITlosicHuTe NpUYHMHBI Takux
COOTHOIIIEHU! TOKOB U HAIIPSKEHUH.

29. N300pa3ute auarpammbl SHepreTudeckoro O6anmanca ayru B B/III mpu miaBke craiu v THUTaHA.
[Tosicaute, mouemy padora B/II1 npu miaBke TuTaHa SHEpreTryecku 0osee agdekruBHa. [loscaure
pa3nuyue B OTAEIBHBIX COCTABIISIONIUX TEIJIOBOTO OaaHca.

30. Ilosicaute, nouemy B TeueHue wiaBku B B/II1 HeoOxoaumo noaepkuBaTh NpOU3BOIUTEIBHOCTD
MI€YX MOCTOSHHOM.

31. Iloscaure, nouemy B BJIII s miaBKu CIMTKOB yAaeTcs NEPErpeTh MOBEPXHOCTb BAaHHBI
Mmerasuia He 6oiee, yeM Ha 50 - 100 OC Hax TemniepaTypoil I1aBlIeHHs MeTaslIa.

32. TlosicHuTe mouYeMy W3JIOKHMLBI Ui pa3iMBa CTAJM M3rOTaBIMBAIOTCS M3 YyryHa, a
KPUCTAITU3ATOPHI IOJDKHBI BBIMOIHATHCS U3 MEIH WIIX OPOH3BI.

33. Ilowemy mis BJII, npenHasHayeHHBIX Ui BTOPOro IEpeIuiaBa TUTAHA, 3a30p MEXKAY
NEPEIUIABIIAEMBIM NIEKTPOIOM U KPUCTAILUIM3aTOPOM NIPUHUMAaETcsl MeHble, yem it BT nepeoro
neperasa?

34. 300pa3ute 1 MOSICHUTE LIUKJIOrpaMMy BBeZieHHst MoiHocTy B BZITL.

35. Kak OyneT BiIUsTh Ha TEXHOJIOTHYECKHi mportiecc uaMeHeHne Toka B BJIII ¢ 12,5 kA 1o 25 kA,
€CJIM pacyeTHbIN TOK cocTaBisieT 12,5 kA?

36. Yem ommyaercst pabota kpuctaumzaropa B BJIIT u D11ITT?

37. B kakux ciyyasx wucnonb3yrorca OugunspHsle cxembl OIIII? Kak oOecreunBaercs
PaBHOMEPHOCTH OIUIABJIEHUS CIIMTKOB B OMGMIApHBIX cxeMax BKitoueHus JIIT?

38. lns BJII wm3BecTHO, YTO [0Js1 MOLIHOCTH Ha TEPEIUIaBIsieMOM 3JIeKTpone (KaTojae) Npu
neperyiaBe KOHKPETHOrO MeTajula He 3aBUCUT OT pabouero pexkxuma u cocrasisier hk = Pk/Pg =
const. [Touemy 310 cooTHoIeHne He HabmoaeTcs B JICI1?

40. Tlouemy HeCMOTpsi Ha HH3KHME MEXAaHHMYECKHE CBOWMCTBA MEIM W3 HEE M3TOTaBIMBAKOTCS
KpPHUCTaJUIN3aTOPbI?

41. Kakum 00pa3oM M 3a4eM KOHTPOJMPYETCS KallelbHBIA IMEpeHOC MeTala € JJIEKTpoja B
kpuctayumzatop B BJII1?

42. PacomdpyiiTe moapodHo Ha3Banue anektporredeii: ATB-8,7; JITBI-0,6 I1L1; 1/IB-2,5-B-0,6;
JACB-3,2-T'1.

43. Iloyemy rapHHCA)XHbIE BaKyyMHbIC JIYyTOBBIE DJJIEKTPOIIEYM MOXKHO CUUTaThb HE
B3pBIBOOIIACHBIMU?

44. Tlouemy B/IIT nyist meperiiaBa cTallbHBIX CIIMTKOB HE UMEIOT OpoHekamep?

45. Tlouemy B B/II1 nepenaBisieMblii 2J1€KTPO/] BCET/1a AETA0T KaTo1oM?

46. B xakux cinyvasx B/II1 BEIIOTHSIOT ¢ HEPACXOyEMBIM 3JIEKTPOIOM?

47. TlosicHuTe Ha OCHOBAaHUHU BBIPAKEHUS [UIA pacyeTa KUHETHKH NPOTEKaHWs Mpolecca
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pacdunupoBanus Oosbiryto 3pdextruBHocTs B/III 10 cpaBHEHMIO ¢ BaKyyMHBIMH UHIYKIIHOHHBIMH
MeYaMH.

48. 3a py0OexoM UCIIONIB3YIOTCS MeperutaBisieMbie 3ekTpoasl B B/IIT ¢ meHTpambHBIM OTBEpCTHEM
mraMeTpoM 1 - 2 MM, B KOTOpoe ToAaeTcs aproH. Baiie MHEHUeE - 1715 94ero 3TO AenaeTcs?

49. Yem npunnunuanbHo ommmyatrotes BJIL DUIIT u DJIY B TEXHOIOTrMUECKOM Ha3HAYECHUU?
Mokno Jii B ipoMbInieHHbIX DI umu SJIY nonyuuts cautok, paBHo3HauHb1il BIITT?

50. Iouemy sneKTporedn IS MeperriaBa CTaId U TUTaHA BHIIOJIHSAIOTCS MO CXEMaM PacXoayeMoro
ANIEKTPO/Ia, a /IS TaHTaja, BoJib(paMa, MOJIHO/IeHa - [0 CXeMaM HepacXoAyeMOoro JieKTpoa?

ﬂaqb =K0'a .,Bud
51. Ha ocHoBanuu ypaBuenust * 2 7 2 cpasuute mwiasku B B/II1, BUII, D111,
OJIY. B kakux niekTporiedax pauHUpoOBaHHE 3a CYET HcHapeHus OyAeT mnpoTekaTbh Oosee
adpdexTrBHO M TOUEMY?
52. OcuoBueble HazHauenust BT u DJIY.
53. Ha kakuWe TeIJIOBblE HArpy3Kd TMPOBOAAT PaCUYEThl TEMIIEPATYpPHOTO TIONS CTEHKHU
kpucrammzatopa B B/IT u OILII?
54. Kak Oymer BIHMATh HA Ka4eCTBO CJHWTKA IMPOIECC CHIDKCHUSI WM  TIOBBINICHUS
npousBoauTenbHocT BIIT oTHOCHTEIEHO ONTUMATBHOTO (PacyeTHOr0)?
55. 3auem B OudwmnsapHbIXx U Tpexdasueix cxemax BkiroueHust OIIT ucmomp3yercs HyneBoi
poBoA?
56. Ilouemy B DIIIII He ncnonb3yeTcs MOCTOSHHBIN TOK?
57. Onuiuute posns rapuucaxa B J1IIIT.
58. Uem MPUHUMIHAIGHO OTIMYAIOTCS IO TEXHOJOTMYECKOMY IIPOLIECCY IeperiaBHbIe
AIIEKTPOIIUIAKOBBIE [I€YM OT MEeUeH IS AIEKTPOIILTAKOBOTO JIUThs?
59. Tlouemy cnutku, nonydenusie B DI, nmeroT Mmexanudeckrue CBOMCTBA BBIIIE, YEM CIUTKH U3
TOT'O K€ METaJl1a, HO MOyYEHHbIE HAOIHUTEIbHBIM JIUTHEM B U3JI0KHUILY?
60. Yem ommuaercst myrooit paspsia B B/ ot nyrosoro paspsina B JICII wiu mazmorpone?
61. [losicaute nousitusa "xuakuii" u "tBepaplit" craptel B DL Korna onn nucnonb3yrores?



