denepanbHOE rOCyIapCTBEHHOE OI0KETHOE 00pa30oBaTeIbHOE YUPESKICHHIE BBICIIIETO 00pa30BaHUS
«HoBocuOupCcKuii TOCYTapCTBEHHBIN TEXHUYECKUNA YHUBEPCUTET

Ka(bez[pa ABTOMATHU3UPOBAHHBIX DJICKTPOTEXHOJIOTMYECKHNX YCTAHOBOK

HacnopT IK3aMCHa
110 JUCHUIIIIMHEC «9J’I€KTpOTCpMH‘iCCKH€ IMPOLECChl U YCTAHOBKHU ), 1 CEMECTP

1. Meroauka oLeHKH

DK3aMeH TMPOBOIKUTCS B (hOpME MHMCHMEHHOTO TECTUPOBAHUSI C HUCIIOIB30BAHMEM DJICKTPOHHOM
uHbopMannoHHO-00pa3oBarenbHoi cpeqa HI'TY (http:// www.nstu.ru/sveden/eos).

TecToBbIC 3aJaHMs OXBATBIBAIOT BCE COAEPKAHHE «DJIEKTPOTEPMHUYECKHE IPOIECCH H
YCTAHOBKHUY.

Tect cocrout w3 40 BOMPOCOB pA3IHYHOIO BHAA W IIO3BOJSIET IPOBEPUTH YPOBEHb
Cc(OPMHUPOBAHHOCTH KOMIICTECHIIMA W COOTHECEHHBIX C HUMH HHIMKATOPOB, 3aKPEIUICHHBIX 3a
JUACLUIIITUHOM.

2. YPpoOBHM OCBOEHHSI KOMIIETeHUMI U KPUTEPUH OLlEeHKH

BrimonHeHne TecTa 3aCUMTHIBACTCS HAa MPOABHHYTOM YPOBHE, €CJIH CTYJCHT IMPABUIBHO
otBeTWi1 Ha Oojee uem 3/4 BOHpPOCOB TecTa, 3HAET OMNpPEACICHHS BCEX IOHSTHH,
MIPOJIECMOHCTPUPOBAI  CIIOCOOHOCTh ~ O€30IIMOOYHO  YCTAaHABIMBATh  IOCJIENOBATEIBHOCTh H
COOTBETCTBHE MEXJIy MPOIIECCAMU H SIBIICHUSIMU, BBISBIIATH MIPOOJIEMBI, TIpe/jiaraTh MEXaHU3MbI UX
pEIICHUs, TPEACTABISACT KOJIMYSCTBCHHBIE M KAYECTBCHHBIC XapAaKTCPUCTHKH ONPEICIICHHBIX
NPOIIECCOB U HE JIOMYCKAaeT OMIMOOK MpH pelieHuH 3a1a4d. KoMIeTeHIMu 1 COOTHECEHHbBIE ¢ HUMU
WHMKATOPBI, 3aKPEIUICHHBIC 3a JUCIMIUIMHOW, CPOPMHUPOBAHBI B IOJHOM o0beme. OreHka
cocransieT om 40 0o 31 b6annos.

BrIimonHeHue Tecta 3acYUTHIBACTCS Ha 0230BOM YPOBHE, €CIIM CTYICHT NMPABUIBHO OTBETHII
Ha % BOMPOCOB TECTa, 3HAET OINpPEAETCHUS OCHOBHBIX MOHSATUH, MPOJEMOHCTPUPOBAT CIIOCOOHOCTH
YCTaHABIIMBATh ITOCIICIOBATEIIFHOCTh M COOTBETCTBUE MEXIY MPOIIECCAMH U SIBJICHUSMH, TIPABHIILHO
XapaKTepU3yeT MPOIECCH, SBIEHUS, HE JOMYCKAeT CYIIECTBEHHBIX OMMOOK MPH PEUICHUH 3ajad.
KoMmmieTeHIIMM 1 COOTHECCHHBIE C HUMH HHJIUKATOPHI, 3aKPETUICHHBIC 32 TUCITUIUIMHOM, COIepiKat
HECYIIECTBEHHBIE TIPoOenbl U chopmupoBaHbl Ha 6a3oBoM ypoBHe. Otenka cocrasiser om 30 do
25 bannos.

BrimonHenue Tecta 3acuMTBHIBAE€TCSl HAa MOPOrOBOM YpPOBHE, €CIH CTYJACHT MPaBUIBHO
OTBETHWJI OT / 2 JI0 %3 BOIIPOCOB TECTA, 3HACT ONPEICIICHISI OCHOBHBIX TTOHATHHN, TIPOAEMOHCTPUPOBAIT
CHOCOOHOCTh  YCTaHABIIMBATh TOCIEIOBATEILHOCTh M COOTBETCTBHE MEXIY MpOIecCaMu U
SBIICHUSIMH, TIpH PEIICHWH 337a4 JIONYCKAaeT HEMPUHIMIUAIBHBIE OINUOKH, HANpumep,
BBIUMCIUTENbHBIE. KOMNETEHIIMM W COOTHECEHHbIE C HHUMH WHIUKATOPHI, 3aKperjeHHBbIE 3a
JUCITUTUIMHOM, CO/Iep KaT MpoOebl U chopMUPOBAHBI HA TTIOPOTOBOM ypoBHE. OIIEHKAa COCTABIISIECT
om 20 0o 24 6annos.

BrImonHeHre TecTa cunTaeTcs Hey10BJAeTBOPUTEIbHBIM, €CITH CTYJICHT MPABUIBHO OTBETHI
MEHee YeM Ha MOJIOBUHY BOIPOCOB TECTa, HE 3HACT OMpPECNICHUIN MOHATHIA, HE TTPOAEMOHCTPUPOBAI
CIIOCOOHOCTh  YCTaHABIIMBATH TIOCIIEIOBATEIIPHOCTE M COOTBETCTBHE MEXKJy IMpOIecCaMH U
SABIICHUSMH, TIPH pEIIeHWH 3adad JONMyCcKaeT MpHHIMIUATIbHBIE omuOku. KommereHiuu u
COOTHECEHHBIE C HUMHU MHJIUKATOPHI, 3aKPEIUICHHBIC 33 TUCIUIUTMHOMN, He chopMupoBaHbl. OrieHKa
cocraBisieT menee20 6annos.

3. HIkana oumeHku

DK3aMeH CUHTAeTCs CIaHHBIM, €CIIM CyMMa OaJUIOB MO BCEM 3aJIaHUSIM OMJIETa COCTaBISIET OT
20 no 40 GamtoB BkmounTenbHOo. Cymma meHee 20 GayioB NMpU3HAETCS HEYIOBIETBOPUTEIbHBIM
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pPe3yJIbTaTOM HNPOMEXKYTOUYHOM aTTECTALMU 110 JUCLUIUIMHE.
B o061wieii orieHKe M0 TUCIUILIMHE SK3aMEeHAIIMOHHBIE OallTbl YIUTHIBAIOTCS B COOTBETCTBUH C
npaBUJIaMy OAJUTHHO-PEUTHHTOBOM CHCTEMBI, ycTaHOBICHHBIMU B HI'TY.

4. IlpuMepHBIH TeCT JJIsl SK3aMEHa

Yr1Bepxaaro:
3aB. kadempoii dUO
« » 2021 .

Tect
1
10 JUCIIUITIINHEC «:‘)J'IGKTpOTepMI/I‘{eCKI/Ie HpOI_ICCCI)I nu YCT AdHOBKH »

Bonpoc 1. Kakosa npuunna nosSBaeHus JYHKH [I0J] AyTOH, TOPAILEH Ha PaCIIaBICHHbIM MeTa1?
) BoszeiicTBHE MOTOKA ra3a, BO3HUKAOIIETO BCICACTBUE BHICOKOTO IPAIHEHTa TEMIICPATyphI Ha
OOKOBOIi IIOBEPXHOCTH CTOJI0A JAYTH.
CBeToBOE JIaBJICHUE CTOJIOA TYTH.
JlaBneHue moToka 3JIEKTPOHOB, JIETSIIUX OT KaTo/la K aHOY.
) BoszeiicTBIE 0CEBOrO IABICHHUS B CTONOE JIyTH BCIIEJICTBUE 00KATUS €€ 3JIEKTPOMArHUTHBIM
MIOJIEM TOKA JIyTH.

Bormpoc 2. Kto u3 uccienoBaresneii 371eKTpUYECKOi AyTH BIIEPBHIC BbIBET YPaBHEHUE BOJIBT-
aMHepHOI/I XapaKkTEepUCTUKN 3neKTpI/IqGCKOI/I )lyrlzﬁ
) Aitpron U Tletpos ' ®peiimux ' Conepbepr

BOHpOC 3. Ykaxure MMpaBUJIbHYIO MAaTCMAaTUYCCKYIO 3allMCh YCJIOBUA YCTOI‘/'I‘II/IBOI‘O TOpCHU:A OyTu.
HHI{GKC «I» OTHOCHUTCH K XapaKTCPUCTHUKE AYT'U, @ UHACKC «1) - HCKyCCTBeHHOﬁ XapaKTCPHUCTHUKE
HCTOYHHKA ITUTAHUA.

|dU, | |au,| U, | _|4u,| du,| |au, du, | _|du,
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Bomnpoc 4. JIjist IaBHOTO PeryInpoBaHUs TOKA AYTH B AyTOBOH CTATENIaBUIBLHOM TedH
HCTIONB3YIOT. ..

U mepeMemieHue IeKTpoIa

HN3MCHCHUEC HAIIPAKCHHUA NCTOUYHHUKA TUTAHUA

PETYIIMPOBOYHBIN PEOCTaT

{J perymupyemslii BCTpOEHHbII PeakTop

Bonpoc 5. Onpenenure HanpsbKeHUE Ha IyTre, €CU ee JuihHa paBHa 20 ¢M, IPUAIEKTPOAHOE
nageHue noteHnuana 30 B, rpaauenT norennuana cronba ayru 0,9 kB/m.
Omeem (yucno): 210

Bonpoc 6. Jl111 HenpepBIBHOTO PEKUMA TOPEHUS JYTH. .

' aKTMBHOE COMPOTUBIICHUE YT JOJDKHO OBITh 3HAYUTEIHHO OO0JIbIIE HHAYKTUBHOT'O
COHpOTI/IBJ'IeHI/I}I KOHTYpa C Tyroi.

./ B MOMEHT Inepexojia Toka uepe3 0 HanpspKeHHe Ha Iyre JOJDKHO ObITh He MEHbIIE 3HaUYeHUs, 110
BOJILT- aMIIEpHOM XapaKTepUCTUKE OTBEYAIOLIEMY TOKY, IPOTEKAIOLIEMY Yepe3 ATy AYTY.

“/ ocUMJUIOrpaMMa TOKa JYTH JI0JKHA ObITh CHHXPOHHA C OCHMJIOTPaMMOM HamlpsKEeHUs Ha JIyTe.

1
HpaBI/IJ'ILHLIG OTBCTHI BbIACJIICHBI



O AKTUBHOC COIMPOTUBIICHUC AYT'U JOJI2KHO OBITH 3HAYUTEIBLHO OOJIBIIIE AKTUBHOTO
COIIPOTUBJICHUA IMOABOISIIEH 1IETIH.

Bomnpoc 7. Kakomy TemioBoMy COCTOSTHUIO IyTU COOTBETCTBYET ocuuiuiorpamma u JIBAX nyru?
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o Jlyru ¢ Masol TeroBoi MHEPLUE: MAIOMOLIHBIE, XOPOILO OXJIAKAAEMbIE, INTAEMbIE TOKOM
HU3KOW 4aCTOTBHI.
O Jyru c TennoBoi HHepUUEN.
Jyru ¢ BecbMa O0JIbLION TETJIOBOI HHEpLUE: MOIIHBIE, XOPOLIO TEMIOU30IMPOBAHHbIE MU
BBICOKOYAaCTOTHBIE.

Bompoc 8. Pacnonoxxure JIBAX B nocienoBaTeIbHOCTH, COOTBETCTBYIOIIEH H3MEHEHUIO
XapakTepa ropeHust Tyru B IPoLEecce IUIAaBKU B AYTOBOW CTaJIeIJIaBUIIbHOM Meyu.
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Bormpoc 9. Beibepute BepHOE YTBEpKICHUE.
HenmuaeHocTh AYTOBOTI'O pa3psaa MPUBOJUT K IMOABJIICHUIO B ICTINM BBICIIWX YCTHBIX U
HCYCTHBIX TAPMOHHK.
O HenmunaeHnocTh AYTOBOT'O pa3psaa MPUBOJUT K MMOABJIICHUIO B IIETIM HU3KOYACTOTHBIX T'aPMOHUK.
Q HenuneitHocTs 1yroBoro paspsija NpuBOAUT K MOSIBICHUIO B 1IETIH BBICIIUX HEYETHBIX
TapMOHUK.
© Henuneitnocts JIyTOBOTO pa3psija NPUBOJUT K MOSBICHUIO B LIEMU BBICIIMX YETHBIX TAPMOHHK.

Bompoc 10. PacnionioxxuTe pucyHKH B TIOCTEI0BATEIHPHOCTH, OTPAXKAIOIIEH MTEPEX0]T OT
HEIPEPHIBHOTO K MPEPHIBUCTOMY PEKUMY TOPEHUS TYTH.
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Bompoc 11. IlpuBenens! 2 BapuaHnTa pabounX XapaKTePUCTUK IPOU3BOIUTESILHOCTH, TOCTPOCHHBIC
1o o1HO(a3HOM cxeme 3aMeIleHHs TyrOBOM CTaJICIIaBHILHOM 1eur. YeM OTIIMYarTCs UCXOTHBIC
JIAHHBIE TIPU UX TTOCTPOEHUN?
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Bompoc 12. IIpuBenens! 2 BapuaHTa 3JIE€KTPUUECKUX XapaKTEPUCTUK MOIIHOCTH aKTUBHOM,
MOIIIHOCTH 3JIEKTPUYECKUX MOTEPh U MOTHONH MOILTHOCTH, IOCTPOEHHBIE MO 0AHO(A3HOM cXeMe
3aMEIICHHS JYTOBOU CTaJEIIaBUIbHOM Medn. YeM OTIIMYaroTCst UCXOHBIE JTaHHbIE IIPU UX
IIOCTPOEHNHN?
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o

hd HWHAYKTUBHBIM COIIPOTHUBJIICHUEM BTOPHUYHOI'O TOKOIIOABO/A.
o

' aKTUBHBIM COIMPOTUBJIICHUEM BTOPUYHOI'O TOKOIIOABOAA

) HanpspKeHHEeM (a3l
o

*~/ COIIPOTHUBJICHUEM OAyTH

Bompoc 13. Ha BekTOpHOI quarpamMme mpeacTaBIeHbl MOIYIJIU U (ha3bl TOKOB, HANPSHKEHUHN HA
Jyrax, TUHCWHBIX HAIPSDKEHUH NCTOYHUKA TUTaHUs. KakoMy 3aKOHY MOTYHHSIOTCSI BEKTOPA TOKOB
daz?

. ) (v
Eyp T "/ 3akony Oma B quddepeHnnanpHol hopme.
£y o
'/ 3aKOHY MOJTHOTO TOKa B MHTETPAIbHOM
y | Ewt (opwme.
M o
' 1-my 3akony Kupxroga B BEKTOpHOI
Bi dopme.
" o
B3/ a3 0y . 2-my 3akony Kupxroda B ckansipHoit
- ST N Epc dopme.
Ic
o2
Enc B” Exp
: i
Ecy

Bompoc 14. ITouemy Ha IepBOM pUCYHKE, B OTJIMYHUE OT BTOPOTO, €CTh aKTUBHBIN IEPEHOC
MoIHOCTH B (haze B?

LoM,,

@13

-IJRncp3

LoM,,

-1 3‘\.ncp3

oM ;4
£y o
A HOTOMy, 4TO B PCIKUME PUC. 1 OTCYTCTBYCT CMCUICHHUC HCUTPAJIH.
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o

' Tlotromy uto st puc. 1 B3aumounayktuBHOcTH (Da3 A, B u B, C He paBHBI.

oy

'/ Tloromy uTo aJist puc. 1 akTHBHBIE CONTPOTHUBIICHHSI TOKOMoABoAa Ga3 A, B u C He paBHBL.
o

'/ Tloromy uto B pexxume puc. 1 Toku a3 A u C He paBHBI.

Bonpoc 15. IIponomkure BbicKasbiBanue. KpaTHOCTh HuIaka - 910

'i:} KOJIMYECTBO MOPIHUI MUIAKOOOPa3yIOIUX MAaTEepHAIIOB, 3arPy>KEHHBIX B I1€Yb.
'i:} BO CKOJIBKO Pa3 B HEM OOJIbIIIE OKCH/IA KAJIbIHsI, YeM OKCHJIa KPEMHHSL.

E Macca IIaKa, IPpUXOoJsIIascs Ha €IMHUIY MacChl METaJlIa.

© Bo ckoIBKO pa3 €ro IMIOTHOCTH MEHBIIE IIJIOTHOCTH METAJLIA.

Bonpoc 16. Iloyemy TpaqulMOHHAsA TEXHOJIOIMS IIJIABKU CTAIM HA3bIBAETCS IBYX IIAKOBOM?
'i:} Tak Kak 1UTaK «BIUTHIBAET» B ce0s JBE OCHOBHBIE BPEAHbBIE IIPUMECH.
QHOTOMy YTO JABAXK/IbI 32 MEPUO/I TUTABKU HA/I0 CKAYUBATh LUIAK.
© Tax kak w1 HOPMHUPOBAHMS HY)KHOIO XMMHYECKOTO COCTABA IIIAKA M €r0 JOCTATOYHOMN
KUJIKOTIOJIBUKHOCTH B HETO 100ABIIAIOT Ba KOMIIOHEHTA.
© Tak Kax B cOCTaBe ILTAKa COAEPIKATCS B OCHOBHBIX KOMITOHCHTA.

Bonpoc 17. Kakas ¢popma BaHHEI ObL1a y nedeil 00bIMHOM MOIIHOCTH?
E cepo-KOHUYECKast

'::3' OUIMHIpUICCKas.

'::3' IMHAPO-CepruiecKas

Q LWIMHAPO-CHEpO-KOHNUECKas

Bomnpoc 18. OtmetbTe anementhbl koHCTpyKimu J{CII, koTopbie B 60j1€e COBPEMEHHBIX YCTAHOBKAX
00BEIMHEHBI B OJIMH.
7 %‘;, — (110 - crena pabouero NMpocTpaHcTBa
: (] 7 — xomyr
11— CEKTOP JIFOJIbKU
4 — MexaHU3M MoJAbeMa U IOBOPOTa CBOJIA
) 9—crox
] 3 - ecTkas moaBIKHAS YACTb
TOKOIIOJIBOJIA
L) 1 - neunoit TpaHchopmarop
() 8 — rasoxon
() 2 — rubkas wacTs TOKOIIOBOJAa
Q 5 — pyKaB 2JIEKTPO0IepKATEIS
6 — amexTpon

Bonpoc 19. Kak BcieHnBaHue 1u1aka BIKsSET Ha YHEPTeTHUECKUi OanaHc MiIaBKu?
L) Berennsanue YJIy4lIaeT TEMJIOU30ISMOHHbIE CBOMCTBA IIJIaKa, YMEHbIIIas TEMJI0BOM IOTOK C
MOBEPXHOCTH ’KMJIKOTO METAJIJIA, YTO YMEHBIIAET TEIJIOBBIE TIOTEPH IIEUH.
) Berennpanue muaxa OCYIIECTBIIIETCS IIyTEM OKUCIIEHHUs YIJIEpO/a B BAHHE METallja, YTO
YBEJIMYUBAET MPUXOJHYIO YAaCTh SHEPTeTUYECKOro OanaHca.
QaKpaHI/IPOBaHI/Ie BCIIEHEHHBIM [IUIAKOM AYT OT CTEH I€YM YBEJIMYUBAET JI0JII0 SHEPTUU JYT,
nepeaaBaeMyro HEMOCPEICTBEHHO B XKUAKYIO (a3y, uro yBennuusaeT TersoBoit K11/ neun.
BceneHeHHBI UTaK MOKPBIBAET MTOBEPXHOCTD KUAKOTO METAIIA, YMEHBIIIAsl TEIJIOBOM IIOTOK
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H3JITYyUCHUS C TOBCPXHOCTU pacCIljiaBa, YTO YMCHBIIACT TCIIJIOBBIC ITOTCPU IICUH.

Bonpoc 20 C xaxoit CTOpOHBI HaXOI[I/ITCSI CJIMBHOE OTBEPCTHE y IIEUH, n300paKeHHOH Ha pUcyHKe?
' ‘ c3am
O BIIEpEU
crpaBa
O crnepa

:
v B
al
2
s

=5

Bompoc 21. ITouemy Ha coBpemenHbIx JJCII npuMeHsoTcss CXeMbl BTOPUYHOIO TOKOIIOBOJA
«3Be31a Ha TpancdopmaTope» u «TpeyronbHUK HA ITUHHOM MOCTY»?
OHU UMEIOT MUHUMAJIbHOE HHIYKTUBHOE COIIPOTHBIICHUE.
() Ouu nmeroT MUHIMaNBHOE aKTHBHOE COIIPOTHBIICHUE.
) Oum nossomsiror BbIPaBHUBATh CONPOTHUBIICHUS 110 (Pa3aM 3a CUET TPUAHTYJIISALMH.
L) Oum nanGomnee IIPOCTBI B KOHCTPYKTUBHOM HCIIOJIHEHHUU.

Bomnpoc 22. Kaxkoii mapamerp o603Ha4yaercsi nudpamMu B MapKUPOBKE THOKOTO BOAOOXJIAXKAAEMOTO
Kabens?

O Makcnmanbho JOIYCTUMBIHN TOK, A.

QCG‘IGHI/IC MeEH, MM,

O MunumanbHbii panuyc usruda xabdemst, MM.

© MaxkcumanbHo JIOITyCTUMOE JaBJI€HUE BOJBI B KaHAJIE BOJOOXIaX1eHHUs, Kl]a.

Bompoc 23. JIis M”HIYKTUBHOTO CONPOTUBIIEHHS] BTOPUUHOTO TOKOIOJIBO/Ia YKAXKUTE (DaKTOPBI,
KOTOpbIE TPEOYIOT €ro yBeJINYeHUs U (PaKTOPbI, KOTOPbIE TPEOYIOT €ro yMeHbIICHUS?
Coommuecénnvie napol.

HenpepbIBHOCTH pexuMa ropeHus 1yru — YBEIINUECHHUE
Bricokuii k03 duimenT MouHOCTH — YMEHBIICHUE
Hu3zkas aMminTya 3JeKTpOIUHAMUYECKUX CUIT MEXKAY | 4= YBEJIMUYCHHE
[IPOBOJHUKAMH BTOPUYHOI'O TOKOITOJABOJA

BpiCOKMI ypPOBEHb BBOJAMMOW AKTUBHON MOIIHOCTH — YMEHBILIEHUE

Bonpoc 24. Ha pucyHke npuBeieHbI IBa BapHaHTa AIEKTPHUECKUX XapaKTEPUCTHK MOIITHOCTH JTyTH
P OJIMHAKOBBIX 3HAUEHUSX HAIPSHKEHUS MeYHOTro TpaHchopmaropa. HoMrHaTBHBIN TOKa
tpanchopmatopa 70 KA. Kakast u3 XxapakTepUCTHK OOJIBIIIE COOTBETCTBYET COTIIACOBAHHOCTH
MapaMeTpoB MEYH U UCTOYHUKA MUTAHUS U MOYeMy?



30 PP ~< -
25 e A
7 \
20 7 \
V/
15 \
/”l \
10
\
5 \
0 \
0 25 50 75 100 125 Tok, KA

'/ Bropasi, Tak KaKk B 3TOM BapHaHTE MapaMeTpbl BTOPUYHOTO TOKOIIOABO/IA MTO3BOJISIOT
KaHaJImeOBaTL B pabouee mpOCTPaHCTBO OOJIBITYIO MOIITHOCTb.

BTOpaSI TaK KaK HOMHHAJIbHBIN TOK 10 BEJIMYMHE OJIM30K TOKY MakCUMyMa
MMPONU3BOAUTCIIBHOCTH.

./ Bropas, Tak Kak HOMUHAJIbHBII TOK COOTBETCTBYET PEIKUMAaM MOBBIIICHHOTO KO3 duimenta
MOIIIHOCTH.

'/ TlepBasi, TaKk KaKk TOK KOPOTKOT'O 3aMbIKaHHUs HE MPEBBINIACT B HECKOJIBKO pa3 HOMHHAIbHBIN
TOK TpaHchopmaropa, Ipu TOM BbICOKA HAJIEKHOCTH paOOTHI AIEKTPOOOOPYI0BAHUS TIEUH.

Bomnpoc 25. Bribepure dhopMyiny 115 1eHCTBYIOIIEH HHIAYKTUBHOCTH TPETHETO MPOBOIHUKA
y4acTKa, Ce4eHNe KOTOPOro N300paKEHO Ha PUCYHKE.

1 m ﬁ*\\ 5 ' L3=Leoss + Mas- Mag - M3s,
G

9» WLW 4@} g L3= Leoss + Mag+ 2Mz; + 2Mas.
6 C

' L3= Leoss + Mas- 2May - 2Mss..
" L3= Leogs - Mag + 2M3y -+ 2Mss.

Bonpoc 26. CoOcTBeHHass HHAYKTUBHOCTD 3JIEKTPOAA U B3aUMHAsl UHIYKTUBHOCTh MEX]Y TBYMS
JIEKTPOIaMU COOTBETCTBEHHO paBHbI 2,01+ 10° T 1 0,93-10° I'n. Yemy paBHO UHIYKTUBHOE
comnpoTuBiieHue 1eKkTpoa? (oTBeT B MOM € TOUHOCTBIO JI0 2 3HAKOB TIOCIIE 3aITSITOM )

Omeem (yucno):

Bomnpoc 27. Beibepute BepHble JOIMUECKUE BBIPAXKEHUs A1 cpeiHe(a3HOro HHAYKTUBHOTO
COIPOTUBIIEHUS )KECTKOTO MOJIBUKHOTO TOKOIOJIBO/IA M KO3 PUIIMEHTa aCUMMETpUH (a3 npu
KOMHJ‘IaHapHOM )51 TpI/IaHryJ'II/IpOBaHHOM BapI/IaHTe I/ICHOJ‘IHeHI/IH

J X <Xy, ke <k Xe>Xo Ko <k Y X <X, ke > ke W X > X ke >k, =X;, ke = k¢

Bompoc 28. IlocTaBbTe B COOTBETCTBHE TEXHOJIOTMYECKOMY Ha3HAUEHHUIO HAa3BaHUE
PYAHOTEPMHUYECKOM MEeYH.
Coommecénnule napol.

PacninaBnenue pya PynonnaBuiibHas

[losydeHre MeTaioB (KpEMHUS, XpoMa, PynoBoccranoButenbHast
MapraHiia, TUTaHa, BoJbdpama, BaHAIHs U Jp.)
i UX peppocIyiaBoOB U3 PYIbI

[loydeHrne HU3KOYTIePOAUCTOTO Peppoxpoma, PadunupoBounas
(dheppomapranma u T. 1.

[TonydyeHue MeTHO-HUKEIEBOTrO IITEHHA PynonnaBuiibHas
[Tomyuenue xenroro ¢hochopa u3 pyasl PynomnaBuibHas




[1naBka orueymnopos, kapouaa oopa, PynomnaBmibpHas
PIEKTPOKOPYH A
[Tonyuenue kapObuaa KpeMHus (kapOopyH/Ia) PynonnaBuibHast

Bonpoc 29. Kak 9acTO OCYIICCTIISIOT KaHHTaJIBHBII/I peMOHT PYZIOBOCCTAaHOBUTEIBHOM TIeun?
/ Paz B 5 mer. -~ Pa3z B 1-2 roza. () Pa3 B mecsr. Y Pas B monroja.

Bonpoc 30. O yem roBopuT npUBeIEHHBIN Ha PUCYHKE (hparMeHT AuarpaMmbl cocTosiHus JKeneso —

Mapranen?
L%

#13°C

d

02
w | fr-fe e~
7390 Q\

7 \
1244%
J-M

7200
155°¢
o 135%
” G\
/ w9se
7000
0 20 40 60 80 700
Fe Mn, % (am.) Mn

O Tlpu coneprannn B peppomapranie xenesa 10 40% TeMreparypa IIaBIeHHs CIIaBa
OTHOCI/ITGJIBHO HEBBICOKA.
-~ Tlpu conepkanuu B eppomMaprasniie Maprania 10 60% temrepaTypa IiaBJIeHHs CILIaBa
OTHOCHTEJILHO HEBBICOKA.
O IpucyrcTpue xenesa B heppoMaprasiie yMEHbIIACT TEMIIEPATypy ILIABICHHS CILIABA.
© TIpu yBenuuennn conepkanus B heppoMapranie xesesa 10 80% TeMIepaTypa [IaBIeHIs
CIIaBa yMEHbBIIAETCS.

Bomnpoc 31. [ToctaBbTe B cooTBeTCTBHE MO3ULIUAM B MapkupoBke nieun PK3-80¢ xapakrep
coJieprkanieiicst B HUX HHPOpMaIiu.
CoomHecénnvle napol.

P Bup anextponarpesa

K dopma BaHHBI

80 Momuocts teun 8 MBA

&b TexHonOrnueCKOe Ha3HAUEHUE

3 CreneHb yKpbITHS pabo4yero nNpocTpaHCTBa

Bonpoc 32. Beibepute BEpHOE YTBEPIKICHHUE.

)V ienbHBIi pacxoj| 2MeKTPOdHEPrUH TIPK MPOM3BOCTBE (hepPOCHIHIIHS GOIbIIE, YeM HPH
MIPOU3BOJICTBE PEppPOXpOMa, TaK KaKk YHEPrUH Ha BOCCTAHOBJIEHHE KpEeMHUs TpeOyeTcs ropas3io
6OJ'ILI_HC 4YeM Ha BOCCTAHOBJIEHHE XpOMa.

- 'V ienbHbIi pacxo/] AEKTPOIHEPTUH P IPOU3BOACTBE (HePPOCUITUIINS OOJIBIIIE, YeM ITPU
IPOM3BOJICTBE (peppoxpoma, Tak Kak TeMIeparypa IUIaBIeHUs] KPEMHHUS M €0 OKHCIIOB 3aMETHO
60J‘IBHI€ TEeMIIEpaTyphl MJIABJIEHUS XPOMa U €r0 OKHCIIOB.

~ 'V eNbHBIA pacxo/1 3JEKTPOIHEPTHH IPH IPOU3BOJACTBE (HEPPOCHIHIINS OOJIBIIE, YeM TIPU
POM3BOJICTBE (Ppeppoxpoma, Tak Kak MpoIece NoaydeHus: GeppoCHIINIIS MHOTOIUTAKOBBIA U
MHOT'O DHEPTUM TPATHTCS HA HATPEB M PACILIABIECHHE [IIAKA.

U VnensHBIi pacxo SIEeKTPOIHEPIHH HPH TIPOH3BOACTBE Geppoxpoma GombIIe, UeM pH
MIPOU3BOJICTBE PEPPOCUITUIINS, TaK KaK MPOIecC MoIydeHUs peppoxpomMa MHOTOIIIAKOBBIN U
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MHOTI'0O SHCPIrUur TPATUTCA HA HAIrpCB U PaCIUIABJICHUC IIJIAKA.

Bonpoc 33. B uem cocTOUT OTIHYNE MEXAY BTOpUYHBIME ToKomoBoaaMu PTII, n3o0paxeHHbIMH
Ha pUCYHKax?

Q [MuTanue oT pa3HBIX THIIOB TpaHC(HOPMATOPOB.

QP&BHOG pacrioyio’keHre riOKoro TOBOIO/IBO/Ia OTHOCUTEJILHO BaHHBI IIEUH.
QPaSHLIe KOMIIOHOBKH I1€4YH C JJIEKTPOJAaMU OTHOCUTEIBHO UCTOYHUKA [IUTAHUS.
L) Pasupre [NPUHIUIINATIBHBIE CXEMbBI BTOPUYHOTO TOKOIIOABOIA.

Bormpoc 34. Uemy paBeH k03 PHUIHCHT B3aMMOWHAYKTUBHOCTH IPU B3aMMOICHCTBHH
MPOBOAHUKOB 1 1 2 (cM. pUCYHOK)?

Bompoc 35. Kakoil yqacTOk BTOpMUHOT0 TOKOIIOJIBO/IA KPYTJIOH PYAOBOCCTAHOBUTEIbHON MEUH
SIBIISICTCS CAMBIM MPOTSKEHHBIM?

O DNeKTpos.

O TpyOku 27EKTPOAOAEPIKATEIIS.

Q}Kecn«m HEMOJIBU)KHAS 4acTh.

© KabenpHas TUPJISTH]IA.

© YKectkast MOABHKHAS 4ACTb.

Bomnpoc 36. Kakas MmapkupoBKka 60J1bI11e BCEro MOAXOAUT JUTS ITeUr, H300paKeHHOM Ha pUCYHKE?
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4 O PKO-25
I O PI13-60

A O PK3-33
A _ © PIO-20

Bompoc 37. Kakas mapkupoBka 00Jibliie BCETo MOIXOIUT JJIS €YU, CXeMa BTOPUYHOTO
TOKOITOJIBO/Ia KOTOPOI gl3o6pa>1<eHa Ha pUcCyHKe?
1 2

© PKO-15

O PK3-33

O PK3-80¢)

© PI13-60

© PI10-10

Bompoc 38. KakoBo TexHOIOTrHYeCKOE Ha3HAYSHHE MTeYH, BTOPUYHBINA TOKOIOABO KOTOPOM
n300pakeH Ha pUCyHKe?

( oy
(1 ‘- Ilpoussoxctso peppocumunus PC75.

) ~ [Tomyuenue xentoro Gochopa.
"
. TIpou3BoaCTBO KapOUIa KaabIUs.

S

T

o &

Bomnpoc 39. 13 yero n3roTaBinBarOT KOXKYX CAMOCIEKAIOIIETrocs 3IeKTpoaa?
o o Fan ) P
' [lamor *~ Cramp '~ Menp - Turan '~ I'padur

Bompoc 40. Kakoe Ha3HaueHue BBINOJIHAET MAaHTENb B PYAHOTEPMUYECKON NIeun?
O [Tonnep:xanue MOCTOSTHHOM paboyeit ATMHBI 3JEKTPOJIOB NP UX HAPALIUBAHUU.
J 3amuTa MoBEpXHOCTU KOKYyXa CAMOCIIEKAIOIET0Cs 3JEKTPOJa OT 3arps3HEHMUS.
L] O6ecnieucnne TEMIIEPATYPHOTO peKUMa KOKCOBAHHUS 3JIEKTPOJHON MacCCHhI.
L] O6ecnieuenne HagexHOrO ANEKTPUYECKOTO KOHTAKTA JIEKTPO/Ia C KOPOTKOM CEThIO.
U Moxpém u OITyCKaHHE JIEKTPOJIOB C LIEBIO MOAIEPKAHUS JIEKTPUUECKOTO PEKHUMA.
Hckmouenne nonaganys KOJOIHUKOBBIX I'a30B U MBUIN B IIEX.
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