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IIPOI'PAMMA

BCTYIIUTEJIBHOT'O MCIIBITAHUA B aCIIMPAHTYPY 110 HAYYHOM CIIELMAIBHOCTH:
2.4.2 — “InekmpomexnuydecKkue KOMRIeKcol u cucmemot”

1. NPOLHEAYPA INIPOBEJAEHUSA S5K3AMEHA

DK3aMEeH IPOBOJUTCS B OYHOM (popmare.

@®opma NPOBEJEHUS IK3aMEHA — MUCHMEHHO (OTBETHI HA BOIPOCHI BEIOPAHHOIO
IIPETEHJAEHTOM OmiieTa).

KosmuecTBo BompocoB B Omiiere omnpepensieTcsi IIporpaMMoil BCTYINHMTEIbHBIX
MCIIBITAHMH 110 COOTBETCTBYIOILEH HAy4YHOH CICIIMAILHOCTH U PaBHO 2.

Bpems 115 IoArOTOBKM NMMCHMEHHBIX OTBETOB Ha BOMPOCH! — HE MeHee 60 MHHYT.
MakcumansHoe Bpemsi Juid noAroToBku 180 MuHYT (TOYHOE BpeMS YKa3hIBAeTCs
9K3aMEHALMOHHOW KOMHCCHEH).

ITlepen HayajoM 5K3aMEHa BMECTE C OMJICTOM BCE MPETEHACHTHI IIOJIYYarOT
KapTo4ku ¢ ykaszanueM ID noctynaromero.

OteeTsl Ha BONPOCHI aOUTYpPHEHTHI OGOPMIIAIOT Ha HK3aMEHALIMOHHBIX JIHCTAX C
yKasaHHEM Ha HHMX MHIuBuAyanbHoro koxa (ID mnoctymaromero), 0e3 ykasaHus
Q®amuimn Umenn OtuecTna.

ITo wucreyenuu BpeMeHH, 0003HAYEHHOTO HK3aMEHAIIHOHHON KOMHCCHEH Ha
IIOJITOTOBKY OTBETOB, NPETEHJACHTHl CAAIOT 3K3aMEHALMOHHBIE JIUCTHl Ha IIPOBEPKY.
Kaprouku ID xpaHsTCs y IpEeTEHAEHTOB 10 OOBSBIICHUS PE3YJIbTATOB 3K3aMeHa. UJieHbl
KOMHCCHHU 03BYYHBAIOT ATy ¥ BPEMs OIJIALLICHHUS PE3yJIbTaTOB.

[Tpu ornameHuu pe3yiabTaTOB IPOBEPKH NMHUCHMEHHBIX OTBETOB 4YJICHBI KOMHCCHH
HaspiBaloT ID mocTtynaromero u ero pesynasTaT B 6ayutax. Ha3BaHHBIN mocTymaromumi
NPEABABIAET KapTOYKY C COOTBETCTBYIONMM ID mocTynaromero u Ha3bIBa€T CBOIO
®ammimnio Umsa OtuecTBo U1 BHECEHU MHGOPMALMH B TPOTOKOJ 3K3aMeEHa.

B ciywae Hecoriacus IOCTYIAIOLIETO C BBICTABJICHHBIMH Oa/ulaMH OH BIIpaBe
IpoiTH cobeceqoBaHHE C AK3aMEHAIMOHHOM KOMMcCHEH. Bompockl, BBIHOCHMBIE Ha
cobeceoBaHHe, JOJDKHBI OBITH B paMKaxX IPOrpaMMbl BCTYIHTENIBHBIX HCITBITAHHH.
KonunyecTBo BOIpocoB Ha cobeceloBaHUU — He Ooiiee Tpex.

Bormnpocsl cobecenoBanms 0TpaxaroTcs B IIPOTOKOJIC IK3aMEHa.

Bannel 3a OTBETHI Ha JOTOJIHUTENIBHBIE BOIPOCH! coOece0BaHHsl OTPaXKarOTCs B
IIPOTOKOJIE 9K3aMEHA U CYMMHUPYIOTCS ¢ GajlaMH 3a IHCbMEHHBIE OTBETHI Ha BOIIPOCHI.
[Tpu 3TOM cyMMapHEIii 6ayut 3a o0menpodeccHoHaIbHbIE KOMIIETEHLIMH (CyMMa 0allioB
32 OTBETHl IPETEHJEHTa Ha BOIPOCHI II0 OMJIETy M OTBETHI HA MIOIOJIHUTEIBLHBIC
BOIIPOCKI) He Jo/ikeH npepbimates 100 6amios.

BaJutel, BRICTABJICHHBIE 32 OTBETHI IPETEHAECHTA HAa BOIPOCHI 110 OMJIETY U OTBETHI
Ha JIONOJHHUTEIBHBIE BOMNPOCH], OOCYXACHHIO HE mojanexar. B ciyuae Hecormacus
IIOCTYIAIOIIET0 ¢ BRICTABJICHHBIMU OajljlaMH OH BIIpaBe, cornacHo .35 IIpasui npuema,
1oJaTh aneUIsLHIO.

JoGasiicHue OajuloB 3a KaiJ0¢ HHAMBHIAYAIBHOC IOCTHXKCHHE IPOH3BOJHTCSHA
TOJILKO TIPH IIPEIOCTABICHUH KOMHCCHH IIOATBEPKIAIOIINX JOKYMEHTOB.



Cpenennss 00 MHAMBHAYAIBHBIX [JOCTIDKEHHSX M IIOATBEPXKIAIOLIUE HX
JOKYMEHTBI JOJDKHBI OBITH IIPEJOCTABICHBI KOMHCCHH IO TIOJYYEHHs KapTOYKH C
ykazanueM ID  mocTtymamomero M 3k3aMeHalMoHHOro  Owmiera.  CBejeHus,
NIPEAOCTAaBICHHbIE TIO3]HEE OrOBOPEHHOIO CpOKa, HE Y4UThIBalOTCsA. Bo Bpewms
NOATOTOBKM OTBETOB JK3aMEHALMOHHAs KOMHCCHS TIPOBEPSET IIPEJ0CTaBICHHEIE
JIOKYMEHTBI M IPOM3BOJMT MX OLEHKY Ha oCHOBaHMH 11.37 IIpaBui npuema.

bBannel 3a WMHAMBHIyallbHBIE MOCTHXKEHUS 3aCYMTHIBAIOTCA IIPH YCIOBHH HX
COOTBETCTBHMs HAY4HOM CIICLMAJIbHOCTH IIPOTpPaMMBbl acCIMPaHTYphl, Ha KOTOPYIO
IIOCTYIaeT aOUTYPHEHT.

bajiel 3a MHIMBHAyallbHBIE JOCTHXKCHMS 3allOJIHAIOTCS KOMHCCHEM B JIMCTE
HMHauBuayansHBIX JOCTHKEHUH U BHOCATCS B MPOTOKOJI SK3aMEHa.

ITpOTOKOJIBI BCTYIIMTENBHBIX 3K3aMEHOB, SK3aMEHALIMOHHBIC JIMCTHI M JIUCTHI yUeTa
WHIMBUIYAJIbHBIX JTOCTHIKCHWH IIEPENAIOTCS B LEHTPAIbHYI NPHEMHYI KOMHCCHIO
JUIA BBOJA OLICHOK B CUCTEMY YHHMBEPHC B IEHb OTJIALICHUS PE3YJITATOB 3K3aMeHa.,

[Tocne BBOJA OaJUIOB IIPOTOKOJBI, 3K3aMEHALMOHHBIE JIMCTHI M JIMCTHI ydyeTa
WHIMBHIYAJIbHBIX JOCTHIKEHUH TIIEPENaloTCs B OTAEN AaCIUPAHTYpPhl H XPAaHATCS B
JIMYHOM JI€JI€ IIOCTYTAIOMIETO.

2. COAEP)KAHUE ITPOT'PAMMBI

ITporpaMMa BCTYNHTENBHOIO 3K3aME€Ha II0 Hay4YHOHW creuuanbHocTH 2.4.2 —
“OneKTPOTEXHUYECKHE KOMIUIEKCHI U CUCTEMBI” 110 2 pa3jiesiaMm:

1.  Onekmpomexnuxka u 3INeKmMpomexanuxka. DJICKTPHUUCCKUE  IICTIH.
AXTHBHas, peaKTUBHAs U I0JIHasA MOIIHOCTHU. [IepexoaHbie npouecchl. DNEKTPUIECKUN
TpaHchopMaTop.

2. Onekmpomexnuueckue - KOMRJAEKCbl W MeEOpua  YRpasieHus.

ACHHXPOHHBIH 3JCKTpONpHUBOA. CHHXPOHHBIN 3JEKTPOINPHUBOL. OJIEKTPOIPHBO
HNOCTOSIHHOTO TOKa. OCHOBHBIE KPHUTEPHH YCTOWYMBOCTH. BEKTOpHOE yIIpaBICHHE
MOJIyIIPOBOJHUKOBBIMH NPEe0OPa30BaTEIISIMH YaCTOTHI.

B cocTaB ox3amMeHalMOHHOTO OMIeTa BXOIAT 2 BOIpoca:

1 BOTIpOC M3 pasaena «eKmpomexHuKa u 3/1eKmpoMexXanuKa)

2 BOIpPOC H3 pasfena «IIeKmpomexHu4ecKue KOMRIEKCl U meopus
YHDPABICHUA

3. 3K3AMEHAIIMOHHBIE BOITPOCHI

IK3amMeHauyuoHHbvIe 60NPOCHl K pazdeny 1 “Inekmpomexnuxa’:

1. Tlouatue 06 »uexTpuueckux Lensx. JIuHeliHble #  HEJIHHEHHBIE COIPOTHBIICHHA.
HepasseTBnennsle U pa3BeTBIECHHbIE 3JIEKTPHUECKHE IIEITH.

2. 3akonsl Oma 1 Kupxroda s THHEHHBIX 1ieneii TOCTOAHHOIO TOKa.
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Pabora u MomHocts. KIIJ] HCTOYHMKA 37EKTpHUECKO HEpruH. JHepreTHueckuii GanaHc B
9JIEKTPHUUECKOMH LIeIH MOCTOSHHOTO TOKA.

PacueT cnoxHBIX 1ienel IOCTOSHHOTO TOKA ¢ MOMOIIBI0 3akoHOB Kupxroda.

MeToa KOHTYPHBIX TOKOB.

CrHycouzansHbIe TOKH M HanpsskeHus. JleficTBylolee U cpeiHee 3HAYEHHS CHHYCOUIATbHOTO
Toka. M300paxkenne CHHYCOMJANbHBIX BEJIHYMH BEKTOPAMH HAa KOMILIEKCHOH TUIOCKOCTH.
Kommnnexcnas ammutyna. Kommeke aeiictsyrommero 3nauenus. BektopHas auarpaMma.
ITocnenosarensnas nens nepeMenHoro Toka ¢ R, L u C. Pe3onanc Hanpskenuit.

Llens nepeMeHHOro TOKa ¢ napauienbHeIM coequHenneM R, L u C. Pe3oHaHc TOKOB.

3akonsr Oma u Kupxroha B cumBonmyeckoil Qopme 3zamucu. IIpHMeHeHHE BEKTOPHBIX
JTHarpaMM TIPH pacyeTe 3JIEKTPUYECKUX Lieneit CHHYCOUAaTbHOTO TOKA.

AKTHBHAs, pEaKTHBHAS M IOJIHAs MOIIHOCTH. BEIpaskeHHe MOIIHOCTH B KOMILIEKCHOI dopMe.
M3mepenne MOITHOCTH BaTTMETpoM. BanaHc MoIHOCTEH B IieNH CHHYCOHIATLHOTO TOKA.
Tpexdasznas cucrema DJIC. Ilpemmymecrsa Ttpexdasueix ueneil. Ilpeacrasienne
JNIEKTPUYECKHUX BEJIMYHH TPeX(Pa3HOTo TOKAa TPHTOHOMETPHUECKUMH (DYHKIMAMH, rpadhuKamy,
BEKTOPaMH H KOMIUIEKCHBIMH YHCIIAMH.

Ilpsimast 1 obpaTHas mocienoBaTebHOCTH YepeqoBaHus (a3. OCHOBHEIE CXEMBI COEJUHEHHS
Tpexda3Hbix 1enei. COOTHOLIEHHS MEXy JIMHEHHBIMH M (a3HBIMH HANPKECHUAMH H TOKAMH
IIPH CHMMETPHYHOH H HECHMMETPHYHOM Harpyskax.

Pacuer Tpexda3sHbix 1emnei no cxeme 3Be31a-3Be3/1a C HYJIEBBIM TIPOBOJIOM.

Pacuer TpexdasnbIx 1emnei mo cxeMe 3Be3a-38e3/1a Oe3 HyJIEBOTO NPOBOJIA.

PacueT Tpexda3sHeIx 1eneH 10 cxeMe 3Be3/1a-TPeYroJIbHUK [PH Pa3HbIX THIIAX HATPY3KH.
AKTHBHas, PeaKTHBHasA M IOJIHAs MOIIHOCTH Tpexda3Hoil cucreMbl. M3MepeHHe aKTHBHOM
MOILHOCTH B Tpexda3zHoii cucreme.

SIBeHHE CaMOMHIYKIMHM H B3aHMOMHIYKIMH. PacyeT 3JeKTpHYecKHX Leneil NMpH HaJH4YHH
MarHHTHO-CBA3aHHBIX Karymek. IlocnenoBarenbHoe coeqMHEHHE MAarHHTHO-CBSI3aHHBIX
KaTyllIeK.

Pa3Bsi3pIBaHNME MarHUTHO-CBSA3aHHEIX IeNeH.

Teopema o GanaHce aKTHBHBIX ¥ PEAKTHBHBIX MOLIHOCTEMH.

ITonsiTHe O nepexojHBIX Ipoleccax. 3aKOHBI KOMMyTanMH. HadanbHble 3Ha4eHHs BeTHYHH.
CBobopHas ¥ pUHYkKIEHHAS COCTABIAIONIHE TOKOB H HANPSKEHHH.

Knaccudeckuii MeTo]] pacdera nepexoJHBIX POLECCOB.

OmnepaTopHbIit METO/] pacyeTa IepPeX0IHBIX MPOIECCOB.

3axonsl Oma u Kupxroda B oneparopHoit ¢popme.

Henuneiinple mnenu mocTtosHHOro Toka. OcHoBHble moHATHA. IlocnenoBaTenbHoe,
napajijiesIbHOE H CMELIAHHOE COeIMHEHHE HEJIMHEHHBIX CONPOTHBIICHHH.

Marnuthsle nermu. OcHOBHBIC TOHATHA. XapaKTEPHCTHKH (eppoOMarHHTHBIX MaTepHaIoB.
3akonsl Oma u Kupxroda 111 MarHUTHBIX LETIEeH.

VYerpoiictBO M mpuHOMN  JedcTBUS  ofHodazHoro TpaHchopmaropa. Koabduument
TpaHchOpMaIHH HaIIPSIKEHHIH.

Pa6GoTa onHodazHoro TpanchopMmaTopa noj Harpyskoii. TpanchopMmaris TOKOB.

CxeMsl 3aMelleHHs TPaHC(hOPMATOPOB.

VerpoiicTBo TpexdasHoro TpaHcdopMaTopa U IpyIILI COSUHEHHS €ro 0OMOTOK.
IMapamtensHas pabora TpexdasHeIXx TpaHcdopmaTopoB. ABToTpaHchopmarop, yCTPOHCTBO,
TTPHUHITHIT ﬂeﬁCTBHH, OCHOBHBIC XapaKTCPHUCTHKH.

Paznen I1. “Inekmpomexnuyeckue KOMRIEKChl U MEOPUA YRPACIEHUA”

YcTpoHcTBO M NPUHIUI JIEHCTBHA TPeX(pa3HOro aCHHXPOHHOIO 3JIEKTPONIPHBO/IA.
Mexanudeckas 1 JIEKTPOMEXaHHYECKAA XapaKTEPHUCTHKH aCHHXPOHHOTO 3JIEKTPOIIPHBOA.
VCToHUHBOCTD paboTHl ACHHXPOHHOTO AIEKTpONpHBo/a "B MasioM" 1 "B 60JIbIIOM".
Crioco0BlI ITycKa aCHHXPOHHOTO JIEKTPOIPHBO/IA.




5. PerynupoBaHHe 4aCTOTHI BPALIEHHS aCHHXPOHHOTO JIEKTPONPHBO/A C (ha3HEIM POTOPOM.

6. CrnocoObl TOpMOKEHHSI ACHHXPOHHOTO 3JIEKTPOIIPHBO/IA.

7. YCTpOHCTBO, M IPHHIIMIT JICHCTBHS 3JIEKTPOIIPHBO/IA MTOCTOSHHOTO TOKA.

8. YCTpOHCTBO, H IPHHIIMII JIEHCTBHA reHepaTopa noctosHHoro Toka (ITIT).

9. Ilonepeunas peaklUH SKOPs B 3JEKTPONPHUBOJIE OCTOSHHOTO TOKA.

10. DnekTponprBoJ MOCTOAHHOTO TOKAa IapaIeNIbHOTO BO3OYXKIeHMs U ero paboume

XapaKTePHUCTHKH.

11. DyeKTPONPHBOA IIOCTOSHHOTO TOKAa IIOCIEOBATENLHOTO BO30YKIEHHS M €ro paGouue
XapaKTEepPHCTHKH.

12. DNIeKTpONPHBOA  IOCTOSHHOIO TOKA CMEIIAHHOTO BO30YXKIeHMs M ero paboume
XapaKTEPHUCTHKH.

13. Crioco®pl mycKa 3J1eKTPOIIPUBO/AA IOCTOSIHHOTO TOKA.

14. Cnioco6sI peryIMpoBaHus YaCTOTHI BpaLleHHs 3I€KTPOINPHBO/IAa TOCTOSHHOTO TOKA.

15. CriocoObI TOPMOKEHHS 3JIEKTPOIPHBO/IA IOCTOAHHOTO TOKA.

16. YcrpoiicTBO, IPUHLIUN JEHCTBHS CHHXPOHHOTO 3JIEKTPOIPHBO/IA.

17. XapakTepHCTHKH XOJIOCTOTO XOJ[d, HArpy304Has H KOPOTKOTO 3aMBIKAHHA CHHXPOHHOIO
9JIEKTPONIPHBO/IA. BHemHMe — XapakTepHCTHKH  CHHXPOHHOTO  3JIEKTPONPHBOJA.
PerynnpoBo4HbIe XapakTEpUCTHKH CHHXPOHHOTO 3JIEKTPOIPHBO/IA.

18. YcinoBus mapamiensHoH paGoTBl CHHXPOHHBIX T'eHEpaTopoB. BKIIOYEHHE CHHXPOHHBIX
reHEpaTOPOB Ha NapajuleIbHYI0 paboTy.

19. IlpMHIMIIBI  pETryJMpOBaHMS  AaKTHBHOW W  PEAKTHBHOM  MOIIHOCTEH  CHHXPOHHOTO
JIEKTPONIPHBO/IA.

20. OcHOBHBIE KpHTEPHH YCTOMYMBOCTH. IIpMMEHEHME JIOrapH()MHYECKHX YaCTOTHBIX H
($a3049acTOTHBIX XapaKTEPUCTHK TIPH aHAJIH3€ H CHHTE3€ CHCTEM AaBTOMATHYECKOTO
peryJIupoBaHHus INEKTPOTEXHUUECKHX KOMILIEKCOB. BekTopHoe yrpaBJieHHE
npeobpa3oBaTeNIaMHU MEPEMEHHOTO TOKA.

4. KPUTEPUU OHEHKH IIMCBbMEHHBIX OTBETOB IIPETEHAEHTOB U
OTBETOB HA BOIIPOCHI YCTHOI'O COBECEJJIOBAHUSA

4.1. KPUTEPUH OLIEHKH NUCbMEHHBIX OTBETOB 3A KA IbIN

BOITPOC

Kaxapiit Bonpoc OLIEHUBAETCA 110 KaTErOpusaM. MakcHMaIbHOE KOJIMYECTBO OajlIoB 3a
Bonpoc coctasiseT S0 6ajuIoB U CKIAABIBACTCS U3 KOJUYECTBA OaJUIOB 3a KaXKIYIO

KaTETOPHIO.

Kareropus Kpurepui

1. OcHOBHBIE 10 6annoB — naHbl OIIPEACICHUS BCEX TIOHATUH
IIOHSITHS U 8 GaJnoB - AaHbI ONpeIeNICHUS BCEX MOHATUH; UMEIOTCS
OTIpEIEIEHUS HETOYHOCTH B OIIPEAECIEHUAX

6 OaJJIOB — J1aHbI TIPABHJIBHBIEC OTIPEICJICHUSI MEHEE TIOJIOBUHBI
IIOHATUH

4 Gayuta — 1aHBI ONIPEACICHUS MEHEE ITOJIOBUHBI IIOHSITHH;
UMEIOTCSI HETOUHOCTH B OTIPEJIEIICHUAX

2 Gajuta — BCe ONpeeIeHUs CoAepIKaT rpyObIie OITHOKH

() 6a/I0B — ONPENETICHUS] OCHOBHBIX IIOHATHSA OTCYTCTBYIOT

2. Tunbl, BUABI
o0BeKTa

10 6ayI0B — epevrcieHs! BCE THIIbI, BUIBI
8 GaJJIOB — HIEpEYHCIICHBI BCE THUIIBI, BU/IbI; HMEIOTCSI HETOYHOCTH
6 6aI0B — NPaBHJIBHO NEPEUHUCIICHBI MEHEE I10JIOBUHEI THIIOB,

BHJIOB




Kareropus

Kpurepuii

4 Gajia — IEpEeYHCICHBI MEHEE II0JI0BHHEI THIIOB, BHJIOB, HIMEIOTCS
HETOYHOCTH

2 Gasla — BCe MEPEUHCIICHHBIE TUIIBI, BUBI CONCPIKAT IPyOBIE
OLIMOKH

0 6a10B — OTCYTCTBYIOT THIIBI, BHJIbI

3. Cocras 10 Ga10B — nepevnCIIEHBI BCE COCTABHBIE 3JIEMEHTEHI
(cocTaBHBIE 8 0aJUIOB — NIEPEUUCIIEHBI BCE COCTABHBIE DJIEMEHTBI; UMEIOTCS
3JIEMEHTHI) HETOYHOCTH
o0beKTa 6 0aJI7I0B — IIPaBUJIBHO NEPEYHCIICHBI MEHEE TIOJIOBHHEI COCTABHBIE
3JIEMEHTBI
4 baJ1a — 1IepeYrCIICHbl MEHEE TTOJIOBUHBI COCTABHEIE 3JIEMEHTEI,
MMEIOTCSI HETOYHOCTH
2 Gania — BCE NEPEUNCIIEHHBIE COCTABHBIE QJIEMEHThI COJEPIKAT
rpyOble ommnbKu
0 6a10B — OTCYTCTBYIOT COCTABHBIE 3JIEMEHTHI
4. CxeMmnl, 10 6anoB — npeAcTaBIeHBI BCE CXEMBI, MATEMAaTHYECKHE
MareMaTH4eCKUe | BRIDAXEHHS M (GOpMYIIbl, rpadHueckoe H300pakeHHe
BBIPAKCHHUS U 8 OaIOB — NIPEICTaBIICHBI BCE CXEMBI, MATEMATHYECKHUE
(opMyibl, BBIP@KEHHA U (POPMYJIbl, rpaduueckoe n3o0paxxeHne; UMeITCs
rpaduueckoe HETOYHOCTH
H300paxeHue 6 OaII0B — IPAaBUIIBHO NMPEJCTABJIEHO MEHEE MTOJIOBHHEI CXEM,
o0OBekTa MaTEMaTHYECKHUX BBIPAXKEHHUH U opMyit, rpaduyecKux

n300paxKxeHui

4 bajuta — IpeACTaBICHO MEHEE MOJIOBHHBI CXEM, MATEMaTHYECKHX
BBIPAKEHHMH U (popMyJI, rpadpHuecKux n300paskeHHIT; UMEIOTCS
HETOYHOCTH

2 Gayia — BCE MPEACTABJICHHBIC CXEM, MATEMAaTHYECKHX
BhIpakeHHH U GopMyI, rpadHuecKUX H300paKeHUH CoepKaT
rpyObIe OIIHOKH

0 6ay10B — OTCYTCTBYIOT CXEM, MATEMATUYECKUX BBIPAXKECHHH U
dhopmyJ, rpaduueckux n300paKeHUH

5. ITapamerpsl
OLICHKH
rmoxkasareycH
00BeKTa

10 6aju10B — IEpEYHCIICHBI BCE NTapaMeTphl

8 0aoB — MepeYrCIICHbl BCE MapaMeTPhl; UMEIOTCS HETOYHOCTH
6 OayJIOB — IPaBUJILHO IIEPEYHCIICHBI MEHEE ITOJIOBHUHBI
[1apaMeTpoB

4 Gania — nepevyrcIeHbl MEHEE MOJTOBUHBI MAPAMETPOB; UMEIOTCS
HETOYHOCTH

2 Gajuia — Bce NIEpEUUCIICHHbIE ITapaMeTphl COiepIKaT rpyObIe
OLINOKH

(0 6amI0B — OTCYTCTBYIOT ITApaMeTPhI

4.2 KPUTEPUU OLNEHKH YCTHBIX OTBETOB
OOGmmii Gaj 3a OTBETHI Ha BOIIPOCHI cOOEceI0BaHUs He JOJDKEH IpeBbImIath 15 6annos.
Cymma 0aJIjIoB 3a OTBETHI 110 OMJIETY M YCTHBIC OTBCTBI Ha COOCCEA0BAHNH HE 0/IKHA
npeBbimath 100 6amios.
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PROGRAM

entrance test for graduate school in a scientific specialty:
2.4.2 — “Electrical complexes and systems”

1. EXAM PROCEDURE

The exam is conducted in a face-to-face format.

The form of the examination is written (answers to questions on the ticket chosen by
the applicant).

The number of questions in the ticket is determined by the Entrance Test Program
for the relevant scientific specialty and is equal to 2.

The time to prepare written answers to questions is at least 60 minutes. The
maximum time for preparation is 180 minutes (the exact time is indicated by the
examination committee).

Before the start of the exam, along with the ticket, all applicants receive cards
indicating the applicant’s ID.

Applicants fill out answers to questions on examination sheets with an individual
code (ID of the applicant) indicated on them, without indicating the Last Name and First
Name.

After the time specified by the examination committee for preparing answers has
expired, applicants submit the examination sheets for verification. The ID cards are kept
by the applicants until the exam results are announced. Members of the commission
announce the date and time of announcement of the results.

When announcing the results of checking written answers, the commission members
name the applicant’s ID and his result in points. The named applicant presents a card with
the corresponding applicant ID and gives his Last Name First Name to enter information
into the exam protocol.

If an applicant disagrees with the assigned scores, he has the right to undergo an
interview with the examination committee. The questions submitted for the interview
must be within the framework of the entrance examination program. The number of
questions at the interview is no more than three.

Interview questions are reflected in the exam protocol.

Points for answers to additional interview questions are reflected in the exam
protocol and are summed with points for written answers to questions. In this case, the
total score for general professional competencies (the sum of points for the applicant’s
answers to questions on the ticket and answers to additional questions) should not exceed
100 points.

Points awarded for the applicant's answers to questions on the ticket and answers to
additional questions are not subject to discussion. If an applicant disagrees with the
assigned scores, he has the right, in accordance with clause 35 of the Admission Rules,
to file an appeal.

Addition of points for cach individual achicvement is made only upon provision of

supporting documents to the commission.



Information about individual achievements and documents confirming them must
be provided to the commission before receiving a card indicating the applicant’s ID and
exam ticket. Information provided later than the agreed deadline will not be taken into
account. During the preparation of answers, the examination committee checks the
submitted documents and evaluates them on the basis of clause 37 of the Admission Rules.

Points for individual achievements are counted provided they correspond to the
scientific specialty of the graduate program to which the applicant is applying.

Points for individual achievements are filled out by the commission in the Individual
Achievements sheet and entered into the exam protocol.

Protocols of entrance examinations, examination sheets and sheets of individual
achievements are transferred to the central selection committee for entering grades into
the Univeris system on the day the exam results are announced.

After entering the scores, protocols, examination sheets and sheets of individual
achievements are transferred to the postgraduate department and are stored in the
applicant’s personal file.

2. PROGRAM CONTENT

The entrance exam program for scientific specialty 2.4.2 — “Electrical complexes
and systems” in 2 sections:

1. Electrical engineering and electromechanics. Electrical circuits. Active,
reactive and apparent power. Transient processes. Electric transformer.

2.  Electrical systems and control theory. Asynchronous electric drive.
Synchronous electric drive. DC electric drive. Basic criteria of sustainability. Vector
control of semiconductor frequency converters.

The exam card includes 2 questions:

1 question from the section “ Electrical engineering and electromechanics”

Question 2 from the section “ Electrical technical systems and control theory”

3. EXAM QUESTIONS

Chapter I. THEORY OF PRODUCTION PROCESSES OF FERROUS, NON-
FERROUS AND RARE METALS
Exam questions for section 1 “Electrical Engineering”:

1. The concept of electrical circuits. Linear and nonlinear resistances. Unbranched and branched
electrical circuits.

2. Ohm's and Kirchhoff's laws for linear DC circuits.

3. Work and power. Efficiency of an electrical energy source. Energy balance in a DC electrical
circuit.

4. Calculation of complex DC circuits using Kirchhoff's laws.

5. Loop current method.
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10.

11,

12,

13,
14.
15.
16.

17

18.
15.
20.

21,
22,
23,
24.

25.
26.
2l
28.
29,
30.

Sinusoidal currents and voltages. Effective and average values of sinusoidal current.
Representation of sinusoidal quantities by vectors on the complex plane. Complex amplitude.
Complex of effective meaning. Vector diagram.

Series AC circuit with R, L and C. Voltage resonance.

AC circuit with parallel connection of R, L and C. Resonance of currents.

Ohm's and Kirchhoff's laws in symbolic notation form. Application of vector diagrams in the
calculation of electrical circuits of sinusoidal current.

Active, reactive and apparent power. Expressing power in complex form. Measuring power with
a wattmeter. Power balance in a sinusoidal current circuit.

Three-phase EMF system. Advantages of three-phase circuits. Representation of electrical
quantities of three-phase current by trigonometric functions, graphs, vectors and complex
numbers.

Direct and reverse phase sequences. Basic connection diagrams for three-phase circuits.
Relationships between linear and phase voltages and currents under symmetrical and
asymmetrical loads.

Calculation of three-phase circuits using a star-star circuit with a neutral wire.

Calculation of three-phase circuits using a star-star circuit without a neutral wire.

Calculation of three-phase circuits using a star-delta circuit for different types of load.

Active, reactive and apparent power of a three-phase system. Active power measurement in a
three-phase system.

The phenomenon of self-induction and mutual induction. Calculation of electrical circuits in the
presence of magnetically coupled coils. Series connection of magnetically coupled coils.
Decoupling magnetically coupled circuits.

Theorem on the balance of active and reactive powers.

The concept of transition processes. Laws of commutation. Initial values of quantities. Free and
forced components of currents and voltages.

Classical method for calculating transient processes.

Operator method for calculating transient processes.

Ohm's and Kirchhoff's laws in operator form.

Nonlinear DC circuits. Basic concepts. Series, parallel and mixed connection of nonlinear
resistances.

Magnetic circuits. Basic concepts. Characteristics of ferromagnetic materials.

Ohm's and Kirchhoff's laws for magnetic circuits.

The design and principle of operation of a single-phase transformer. Voltage transformation ratio.
Operation of a single-phase transformer under load. Transformation of currents.

Transformer equivalent circuits.

The structure of a three-phase transformer and the connection group of its windings.

31.Parallel operation of three-phase transformers. Autotransformer, device, principle of operation,
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main characteristics.
Chapter I1. “Electrical engineering systems and control theory”

Design and principle of operation of a three-phase asynchronous electric drive.
Mechanical and electromechanical characteristics of an asynchronous electric drive.
Stability of operation of an asynchronous electric drive “in small” and “in large”.
Methods of starting an asynchronous electric drive.

Regulating the rotation speed of an asynchronous electric drive with a wound rotor.
Methods of braking an asynchronous electric drive.

The device and principle of operation of a direct current electric drive.

The device and principle of operation of a direct current generator (DCG).
Transverse armature reaction in a DC electric drive.

Parallel DC electric drive and its performance characteristics.



11. Series-excited DC electric drive and its performance characteristics.

12.  Mixed excitation DC electric drive and its performance characteristics.

13, Methods of starting a DC electric drive.

14.  Methods for regulating the rotation speed of a DC electric drive.

15. Methods of braking a DC electric drive.

16. The device and operating principle of a synchronous electric drive.

17. Characteristics of no-load, load and short circuit of a synchronous electric drive. External
characteristics of a synchronous electric drive. Adjustment characteristics of a synchronous
electric drive.

18. Conditions for parallel operation of synchronous generators. Switching on synchronous
generators for parallel operation.

19. Principles of regulation of active and reactive powers of a synchronous electric drive.

20. Basic criteria of sustainability. Application of logarithmic frequency and phase-frequency
characteristics in the analysis and synthesis of automatic control systems of electrical
complexes. Vector control of AC converters.

4, CRITERIA FOR EVALUATING APPLICANTS’ WRITTEN RESPONSES
AND ANSWERS TO ORAL INTERVIEW QUESTIONS
4.1. CRITERIA FOR EVALUATING WRITTEN ANSWERS FOR EACH
QUESTION
Each question is scored by category. The maximum score for a question is 50 points and
is the sum of the number of points for each category.

Category Criterion
1. Basic concepts | 10 points — definitions of all concepts are given
and definitions 8 points - definitions of all concepts are given; there are

inaccuracies in the definitions

6 points — less than half of the concepts are given correct
definitions

4 points — definitions of less than half of the concepts are given;
there are inaccuracies in the definitions

2 points — all definitions contain gross errors

0 points — there are no definitions of basic concepts

2. Types, types of | 10 points — all types, types are listed

object 8 points — all types, types are listed; there are inaccuracies

6 points — less than half of the types, species are listed correctly
4 points — less than half of the types, species are listed; there are
inaccuracies

2 points — all listed types contain gross errors

0 points — no types, types

3. Composition of | 10 points — all components are listed

the object 8 points — all components are listed; there are inaccuracies
(component 6 points — less than half of the constituent elements are listed
elements) correctly

4 points — less than half of the constituent elements are listed; there
are inaccuracies

2 points — all listed components contain gross errors

0 points — no constituent elements




Category Criterion

4. Schemes, 10 points — all diagrams, mathematical expressions and formulas,
mathematical graphic representation are presented
expressions and 8 points — all diagrams, mathematical expressions and formulas,

formulas, graphic | graphic images are presented; there are inaccuracies
representation of | 6 points — less than half of the diagrams, mathematical expressions
the object and formulas, graphic images are correctly presented

4 points — less than half of the diagrams, mathematical expressions
and formulas, graphic images are presented; there are inaccuracies
2 points — all presented diagrams, mathematical expressions and
formulas, graphic images contain gross errors

0 points — no diagrams, mathematical expressions and formulas,
graphic images

5. Parameters for | 10 points — all parameters are listed

assessing object 8 points — all parameters are listed; there are inaccuracies

indicators 6 points — less than half of the parameters are listed correctly
4 points — less than half of the parameters are listed; there are
inaccuracies

2 points — all listed parameters contain gross errors
0 points — no parameters

4.2 CRITERIA FOR EVALUATING ORAL ANSWERS
The total score for answers to interview questions should not exceed 15 points.
The total points for answers on the ticket and oral answers at the interview should not
exceed 100 points.

5. BASIC LITERATURE
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352 p.
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electrical networks energy systems - M.: NC ENAS, 2002. - 248 p.

20. Vagin G.Ya., Loskutov A.B., Sevostyanov A.A. Electromagnetic compatibility in
electrical power engineering. - M.: IC "Academy", 2010. - 224 p.

21.  Pasynkov V.V., Chirkin L K. Semiconductor devices. M.: Higher. school, 1981.

22.  Usynin, Yu.S. Electric drive control systems: Educational allowance. — 2nd edition, rev.
and additional — Chelyabinsk: SUSU Publishing Center, 2004. — 328 p.

23.  Direct Torque Control of AC motor drives / M. Aaltontn, P. Tiitinen, J. Laku, S.
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institute ( technical university). St. Petersburg, 2007. — 75 p.

6. FURTHER READING

L Ryabov A.V., Chumanov L.V., Shishimirov M.V. Modern methods of steel smelting in arc
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4. Physico-chemical calculations of electric steel-smelting processes: Textbook for universities /
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3 Yavoisky V.I., Yavoisky A.V. Scientific basis of modern steel production processes. — M.:

Metallurgy, 1987. — 184 p.

6. Grigoryan V.A., Belyanchikov L.N., Stomakhin A.Ya. Theoretical foundations of electric
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. Elansky G.N. Structure and properties of metal melts. — M.: Metallurgy, 2006. — 160 p.
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9. Kozheurov V.A. Thermodynamics of slags. — M.: Metallurgizdat, 1955. — 164 p.
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1993. — 144 p.

12. Povoi)otsky D.Ya. Fundamentals of steel production technology: Textbook for universities. —
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universities. — M.: MRS, — 256 s,

14.  Popel S.I., Sotnikov A.L, Boronenkov V.N. Theory of metallurgical processes: Textbook for
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Tuluevsky, LYu. Zinnurov. — Novosibirsk: NSTU Publishing House, 2010. — 347 p. (Series of
monographs “Modern electrical technologies”. Vol. 12).
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INPOI'PAMMA

BCTYIIUTEJIBHOI'O UCIIBITAHUA B aClIMpaHTypy 1o Haquoﬁ CIICHHHaJIbBHOCTH.:

2.4.5 Duepzemuueckue cucmemsr u KOMRICKCHI
L. NPOIEAYPA ITPOBEJIEHUSI 9K3AMEHA

OK3aMeH NMPOBOAUTCS B OUHOM (hopMare.

DopMa MPOBEIEHHs dK3aMeHa — MHUChMEHHO (OTBEeTBI Ha BOMNPOCHI BBLIOPAHHOI'O
NPEeTeHACHTOM OuiteTa).

KomuyectBo Bompocos B 6unere ompenensercs [IporpaMMoii BCTYMUTEIBHBIX
MCIIBITAHHH TI0 COOTBETCTBYIOIIEH HAYYHOM CHIENMAIbHOCTH U paBHO 2.

Bpemsa 111 MOAroTOBKM NMUCEMEHHBIX OTBETOB Ha BOIIPOCHI — He MeHee 60 MHHYT.
MakcumansHoe BpeMs a1s IOArOTOBKM 180 MHHYT (TOYHOE BpeMsl YKa3bIBaeTcs
DK3aMEHAMOHHOH KOMHCCHER ).

Ilepen HauaoM 5K3amMeHa BMecTe ¢ GHIETOM Bee NPETeHEHTEI [10JIyYal0T KAPTOYKH
¢ ykaszanueM ID nmoctynaromiero.

OTBeThbl Ha BOMPOCHI AGMTYpPUEHTHI 0OPMISIIOT Ha JK3aMEHAlMOHHBIX JIHCTAX C
YKa3aHHCM Ha HHX MHIMBHAYankHOrO Koza (ID noctynaromero), 6e3 ykazanus ®amvumun
HMmenu Ot4ecTsa.

Ilo ncredenun BpemeHH, 06GO03HAYEHHOrO 9SK3AMEHAIMOHHON KOMHCCHMeld Ha
IIOATOTOBKY OTBETOB, NPETEHACHTHI CAAIOT 3K3aMEHAlMOHHBIE JIUCTHI HA NPOBEPKY.
Kaprouxu ID XpaHsTcs y npeTeHIeHTOB 10 06BABICHHS pe3yJIbTaTOB 3K3aMeHa. UieHbl
KOMHCCHH 03BYYHBAIOT N1aTy U BPEMs OTJIAlIeHUs Pe3yIbTaTOB.

[Ipu ornamenuu pesysnbTaToOB MPOBEPKHM MHUCHMEHHBIX OTBETOB WIEHbI KOMHCCHH
HaspiBaloT 1D rmocTynaromero u ero pesynstar B 6Gannax. HazpaHHbI ITOCTY Ao I
TMPEIBABIACT KapTOYKy C COOTBETCTBYIOIMM ID mocTymaromero u HashiBaeT CBOIO
Pamuimio Mmst OT4ecTBO /UIs BHECEHHs HHGOPMALHU B IIPOTOKOJ 3K3aMeHa.

B ciy4ae necornacus noctynasomniero ¢ BEICTaBIeHHBIME GaTiaMy o BIIpaBe MpoiTU
cobecenoranue ¢ 3K3aMeHAIlHOHHOH KOMHCCHEH. Bompocsl, BbiHOCMMBIE Ha
cobecenoBanue, JOKHBI OBITh B paMKax NpOrpaMMbl BCTYIUTEIBHBIX HCIIBITAHUIA.
KonuyectBo Bonpocos Ha cobecegoBanuu — ne Gonee Tpex.

Bonpocel cobecenosanns orpakarores B IIPOTOKOJIE DK3aMeHa.

Baniel 3a oTBeThI Ha JONOJHUTENBLHBIE BOTIPOCHI COOECeOBaHUs OTPaXKalOTCs B
MPOTOKOJIE SK3aMeHA H CyMMHPYIOTCS ¢ OaJllaMu 3a IHChMEHHBIE OTBETHI Ha BOTIPOCHL. Ipu
9TOM CyMMapHBbIii Oai 3a obmienpodeccuoHanbHble KOMIIETEHITHH (cymma GamoB 3a
OTBCTBI [IPETCHICHTA Ha BONPOCH 110 OMJIETY W OTBETHI Ha JOTOJIHUTENBHEIE BOIIPOCHI) HE
nomkeH npesblathk 100 6amwios.

bajbl, BbIcTaBIIeHHbIE 3a OTBETHI IIpeTEHIEHTa Ha BOIIPOCKI IO OHJIETY U OTBETHI Ha
JIOTIOJIHATE/ILHBIC  BONIPOCHI,  OOCYKICHMIO He MoJexaT. B ciydae Hecormacus
MOCTYNAIOIICTO € BRICTABICHHBIMH OajlaMu OH Brpase, coriacHo m.35 IlpaBun npuema,
MOJIaTh ANeJIIALHIO.

Jlobasnenue 6anos 3a Kax/0e MHAMBHIYAIbHOE JOCTHXEHHE IIPOHU3BOAUTCS TOJBKO
IIpH MPe/I0CTaBIEHUH KOMHCCHHM MOATBEPKAAIOIIUX TOKYMEHTOB.

Ceenenns 00 MHAMBHAYATBHBIX JOCTHKEHUSIX U NOATBEPKAAIONIUE UX JAOKYMEHTEI
JIOJKHBL OBITH NPENOCTABNEHbl KOMHCCHH J10 MOTyYeHHS KapTOYKH ¢ ykazaHuem ID
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MOCTYNAIONIEro W 3K3aMeHalroHHoro Ouiera. CBeleHuUs, NpPeJOCTaBIEHHBIE I03/HEe
OrOBOPEHHOTO CPOKa, He YYUTHIBAaIOTCA. Bo BpeMsi MOArOTOBKM OTBETOB SK3aMeHAIIMOHHAS
KOMHUCCHS TpOBEpseT IMPeJOCTaBJIEHHbIE JIOKYMEHTHl M MPOM3BOJUT HX OLIEHKY Ha
ocHoBanuu 1n.37 [IpaBun npuema.

bamner 3a HHAUBHYaAJIbHbIC JOCTHXKCHHA 3aCUHUTBIBAIOTCA IIPH YCJIOBHM HX
COOTBETCTBHS HAYYHOM CIICLMAJIBHOCTH HPOrpaMMBl aCHUPAHTYpPEl, Ha KOTOPYIO
MOCTyMnaeT abUTypHEeHT. s

bamnel 3a WHAWBHYyalbHble JOCTUXKEHHS 3aIOJHSAIOTCS KOMHCCHEH B JIHCTE
WuauMBuayanbHBIX JTOCTHXKEHHIT H BHOCATCS B IPOTOKOJ DK3aMeHa.

[IpoTOKOIBI BCTYNUTENBHBIX JK3aMEHOB, dK3aMEHAI[HOHHBIE JIUCTBI U JIUCTHI ydeTa
WHIUBHYaJIbHBIX JOCTHXEHHH IEPENaloTCs B LIEHTPATbHYIO NPHEMHYI) KOMHCCHIO JIJIA
BBO/Ia OLIEHOK B CHCTEMY Y HMBEPHC B JIeHb OIVIAIIEHUS Pe3yIbTaTOB SK3aMeHa.

[Tocne BBojga 6alIoB MPOTOKOJNBI, 9K3aMEHAIMOHHBIE JIUCTBI W JIMCTHl ydYeTa
UHJIUBU/1yaJIbHBIX TOCTHXXEHHUM IepelaloTCs B OTAEI] aCIUPAHTYPbl U XPAHATCS B JTHUHOM
JieJie OCTYNaloIIero.

2. COAEP KAHHUE ITPOTPAMMBI:

Pasnen 1. DHepreTuyeckue cuCTEMEI

CucreMbl TpaHCIOPTHPOBKH TeIUIOHOCHTeNeH. TenynoBble CXeMbl TEIIOBBIX
sieKkTpocTaHimi, CucteMsl yTunu3anuu termnotel Ha TOLI.. CHcTeMbl BOJONOATOTOBKH.
Opranundeckuii nukia Penkuna.

Paznen 2. DHepreTHuecKre KOMIIIEKCEI

KombunuposanHas  BblpabOTKa  TEIUIOTHI M JJIEKTPHYECKOH  SHEPIHUM.
ODHEProKOMILIEKC € TEIUIOBBIM HAacOCOM. DHEProKOMIIEKC ¢ (DOTOIEKTPHUECKOI
[aHeNbI0. DHeProKOMILIeKe Ha 0aze BeTpoycTaHOBKH. TenoBble HACOCHL.

3.9K3AMEHAIIMOHHBIE BOIIPOCHI

IK3amenayuonHsle gonpocol K pazoeny I:

1.CrcTeMBl TpaHCIIOPTUPOBKH TEILIOHOCHTEIEH. i
2.TennoBele cXeMBI TEIUIOBBIX JIEKTPOCTAHLIUIA.

3.Cucrembl yTuau3anuu temiotsl Ha TILI.

4.CHcTeMbl BOJIONOATOTOBKH.

5. Opranuyeckuii nukia Peakuna.

IK3aMeHaAYUOHHbIE 6ORPOCHL K pazodeily 2:

I .KomOunupoBanHas BeIpabOTKa TEILIOTHI M 3JIEKTPHYECKOH SHEPTHH.

2.DHEproKOMIUIEKC C TEIIOBBIM HACOCOM.
3



r(j)opMy.IIBI,
rpauyeckoe
H300paXkeHue
00BexTa

BBRIpAXKeHHUs 1 YOpMYITBI, rpaduyeckoe H300paskeHne; UMeroTCs
HETOYHOCTH

6 6aJI0B — NPaBUITBHO MpecTaBIeHO MeHee I10JIOBHHBI CXeM,
MaTeMaTHIeCKUX BBIPAXKEHUH 1 hopmyu, rpaduyeckux
U300pakeHuit

4 Gata — npeacrasieno mexee IIOJIOBUHEI CXEM, MaTEMAaTHYECKHX
BBIDAXKEHUI 1 (OpMyI1, rpaduyueckux M300pakeHUi; UMeroTCs
HETOYHOCTH

2 Banna — Bee mpejcTaBeHHbIE CXeM, MaTeMaTHYEeCKHX
BBIDQKEHUMH U popMyI, rpaduueckux M300paXkeHuit conepsxar
rpy0Osle omnoKu

0 6amios — orcyTeTBYIOT CXEM, MaTEeMaTHYECKHUX BBIPAKEHHIT U
bopmyn, rpaduueckux H300pakeHni

5. [lapametpsr
OLEHKH
IoKazareJsiei
o0bekTa

_

10 6annoB — nepevncrensr ee TIapaMeTpEI

8 BasIoB — nepeunciens see [lapaMeTpbl; HMEIOTCS HETOYHOCTH
6 OalIOB — IPABHIIBHO TIepeYnCTeHs! MeHee IIOJIOBHHEI
napamMeTpoR

4 Galia — epeyncIIeHbl MEHee MONTOBUHE] [1apaMeTPOB; UMEIOTCH
HETOYHOCTH

2 Ganna — Bce mepeyncieHHble [lapaMeTphl COepIKAT IpyObIe
OIIMOKH

0 6an10B — otcyTcTBYIOT apaMeTpsl

4.2 KPUTEPUM OLEHKH YCTHBIX OTBETOB
OO6wmii 6aiu1 32 0TBeTH Ha BOIIPOCKI cODECce0BaHUS HE JOJDKeH IPeBBIIATE 15 Gamios.
CyMma Gamios 3a oTBeTs! 110 OHIIeTy M yCTHbIE OTBETHI Ha coBece10BARMH HE JI0TKHO
IpeBbimats 100 6annos.

5. OCHOBHASI IUTEPATYPA

I. Herpamuunonnsie u B0306HOB seMEIe HCTOYHHMKH dHEPruu: yuyeOHoe nocobue /
P.B. T'oponos, B.E. ['ybun, A.C. Margees. — 1-¢ 3. — Tomck: M3a-8o Tomckoro
TOJTATEXHHYECKOTO yHUBepcuTeTa, 2009. — 294 ¢.

6.10IIOJTHUTEJIBLHASI JIUTEPATYPA

1. DneprocGepesxenne B TCTUIOSHEPreTUKE H TEMIOTEXHONOrUAX: Yuebuuk  / O.J].
Hauunos u 1p. — M.: Uzn-o M3H, 2010.— 534 ¢. .

7. MNPOI'PAMMHOE OBECNEYEHUE U UHTEPHET-PECYPCBI
1. ®enepanbueiii 3akon PO or 23 HOsIOps 2009 roma Ne 261-®3. 06
SHEProcOEPEeKeHUH U O MOBBIMICHUMU SHEPreTH4ecKoN 3(P(HEKTUBHOCTH U 0 BHECEHUH

HU3MEHEeHUH

B

OTACJILHBIC  3aKOHOAATENBHBIE aKThl  PoccHiickoii Deneparun

http://old.economy. gov.ru/minec/documents/doc1259754338763

PASPABOTYHKHU

3aBenyroumii Kadenpoii
«ITpoMsilennas TeIUIO3HEPreTUKay, e ——

K.T.H., IOLIEHT

- K.B. Ocunres




[NIPOI'PAMMA
BCTYIHUTENILHOTO UCIIBITAHUS B aCITMPAHTY Py 10 HAYYHOMU CIIELHATBHOCTH:

2.4.6 Teopemuueckan u RPUKIAOHAA MENIOMEXHUKA

1. MPOLOEAYPA IPOBEJAEHUSI DK3AMEHA

ODK3aMeH poBOAUTCS B 04HOM (hopMare.

®opma MpoBeJeHHS JK3aMeHa — MUCHMEHHO (OTBEThI Ha BONPOCH! BBIGPAHHOIO
IIPETEH/IEHTOM OuJieTa).

Konuuectso BonpocoB B Gunere omnpexpensercs IlporpamMmoli BCTYNHTEIbHBIX
MCTIBITAHHUH 110 COOTBETCTBYIONEH HAYYHOM CIEHUABHOCTH U PABHO 2.

BpeMmst 11 MOATOTOBKK MUCHMEHHBIX OTBETOB Ha BOIPOCHI — He MeHee 60 MUHYT.
Makcumansioe Bpemss a8 noArotoBku 180 MuHYT (TOYHOE BpeMs yKasbIBaeTcs
9K3aMEeHAlMOHHON KOMHCCHEN).

[Tepen Hayasom sk3ameHa BMecTe ¢ OUIIETOM Bee TIpeTeH IeHThI MOTYYaroT KapTOUKH
¢ ykaszanueMm ID noctymaroiero.

OTBeTsl Ha BONPOCHI AGHTYPHEHTHI O(GOPMIISIIOT Ha 3K3aMEHALMOHHBIX JIMCTaX C
yKa3aHHeM Ha HMX HHIUBHIyanbHoro koaa (ID nmocrynatomiero), 6e3 ykasanus ®aMunuu
Hmenun Oryectsa.

[Io wucreyenun BpeMeHH, O0003HAYEHHOrO 5K3aAMEHAL[MOHHON KOMHCCHEHl Ha
[IOATOTOBKY OTBETOB, MPETEHJCHTHI CHAIOT 5K3aMEHALMOHHBIE JIUCTBI Ha IPOBEPKY.
Kaprouku [D xpansaTcst y mpeTeHAeHTOB 10 00BABIEHHS Pe3yIbTaTOB JK3aMeHa. UieHsl
KOMHMCCHHU O3BYYHBAIOT ATy M BpeMs OIJIAllIeHUs] Pe3yIbTaTOB.

Ilpy ornaimeHvu pe3yabTaTOB NPOBEPKH MHUCHMEHHBIX OTBETOB WIEHBI KOMHCCHUM
HaspiBatoT ID moctymarouiero u ero pesynsrar B Gamiax. HassaHHBIH mocTynarommii
OPEeIBABIACT KapTOUKy C COOTBETCTBYIOIIMM [D mocrynaroiiero M Has3bIBaeT CBOKO
Gamunuio Ums Oruectro juist BHeceHUs UHGOPMAIIMH B IIPOTOKON SK3aMeHa.

B ciydae Hecormacus noctynaomero ¢ BbICTaBIeHHBIMU Ga/llIaMU OH BIIPaBe TPONHTH
cobecesloBaHMe ¢ 9K3aMEHALMOHHOH  KOMHCCHeH. Bompochl, BBIHOCHMBIE Ha
cobecesioBanue, NOKHBI OBITh B paMKaX HPOrPAMMBI BCTYIIHTENbHBIX HCIBITAHHIA.
Konnyectso Bonpocos Ha coGeceioBanku — He Gosee Tpex.

Bormpocel cobeceioBannst 0TpaxkaroTcsi B IPOTOKOIIE SK3aMeHa.

bajibl 3a OTBeThl Ha JIOTIONHHTElbHBIC BONPOCHI COOECENOBAHUS OTPAKAIOTCS B
[IPOTOKOJIC IK3aMeHa M CYMMHPYIOTCS ¢ OalljlaMu 3a TUChMEHHbBIE OTBEThI Ha BONPOCEHL IIpu
3TOM CyMMapHblii Gaun 3a obuienpogeccHoHanbHbIe KOMIETEHIMH (CyMMa 6aiioB 3a
OTBETBI MPETEHAEHTA Ha BOIIPOCKHI 110 OUIIETY M OTBETHI Ha JHOMOJHUTEIBHEIE BOIPOCKI) HE
JopkeH npesbiathk 100 6anios.

bajiel, BbICTaBieHHbIE 32 OTBETHI IPETCHICHTA HA BOMPOCH 110 GHIIETY U OTBETHI HA
JIOTIOJIHATENIBHBIC  BOTIPOCKHI, 00CYKAEHMIO He MomIexkar. B  ciayyae HecorjacHs
NOCTYTAIOLIEro C BBICTABICHHBIMU OallylaMu OH BIpaBe, cornacHo .35 [Ipasun npuema,
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[10JJaTh aneJIIALHIO.

Jlo6aBnenue 0anioB 3a Ka10e HHAXBUIYaIbHOE TOCTHIKEHHE IIPOU3BOIUTCS TOIBKO
IIPH NPEA0CTABICHUHY KOMUCCHH IO TBEPIKAAIOUIUX JOKYMEHTOB. )

Ceenenns 00 MHAMBUAYAIbHBIX JOCTHIKEHHUSIX M IOATBEPKAAIOLIME UX HOKYMEHTBI
JOJKHBI OBITH TIPEIOCTABJIEHBI KOMHMCCHM JI0 MONYYeHHs KapTOukd C ykasanueM ID
IOCTYNAIOIEro M JK3aMEeHaUHMOHHOro Ounera. CBelneHHs, MPENOCTABICHHBIE I03/IHEE
OTrOBOPEHHOTO CPOKa, HE YUMThIBAaIOTCS. Bo BpeMsi MOArOTOBKM OTBETOB 3K3aMeHALIMOHHAs
KOMMCCHsI TMPOBEPSIET TPEAOCTABIEHHbIE [OKYMEHTBl M IPOM3BOAUT HX OLEHKY Ha
ocHoBanuu 11.37 [IpaBun npuema.

bannbl 3a WHIMBUIYyallbHblC JIOCTUXKEHUS 3aCUUTHIBAIOTCA TIPH YCJIOBUH HX
COOTBETCTBHS HAy4YHOH CIENMalIbHOCTH IPOrpaMMbl acCIHpPaHTYpbl, Ha KOTOPYIO
NOCTYTaeT aOUTYPHUEHT.

bannbl 3a WHAMBHAYaJbHble JOCTHKEHHS 3arlOJHSIOTCS KOMHCCHEH B JIHCTE
WMHauBHAyanbHBIX JOCTHKEHUH M BHOCSATCS B IIPOTOKOJ SK3aMeHa.

[IpoTOKONBI BCTYNMUTENBHBIX 3K3aMEHOB, dK3aMeHAIMOHHbBIE JIMCTHI W JIUCTHI yyeTa +
WHIUBHAYAIbHBIX JOCTHXKEHHUH Iepe/aloTcsl B LEHTPAIbHYIO MPUEMHYI) KOMHCCHIO IS
BBOJIa OLIEHOK B CHCTEMY Y HUBEpHC B JIeHb OIJIALICHUs Pe3YJIbTaTOB 3K3aMeHa.

[Tocne BBO1a 0anoB IIPOTOKOJIBI, 3K3aM€HAallMOHHBLIEC JIMCTBI H JIMCTBI Y4YE€Ta
HHIAWBHAYaJIbHBIX JIOCTHIKEHUM nepeaaroTcs B OTACH aCIIHPaHTYpPhl H XPaHATCS B JIMYHOM
JAeJie NMOCTYIIaroIIero.

2. COAEP)KAHHUE ITPOT'PAMMMBI:

Pasnen 1. Texuuueckast TepMoHAMKIKA U TEIUIOTEXHUKA

Meroabl onpenenenus MoTpeOHOCTH MPOMBIIUIEHHBIX MOTpeOUTENEl B mape u
ropsiueit Bojie. MeTo/bl peryIMpoBaHHs OTIyCKa TeIlla U3 CUCTEM IEHTPAIH30BAHHOIO
TersiocHabkenns. TennoBble ceT: X Ha3HaUYeHHe, KOHCTPYKIMHU, METO/bI OTIpeNeNeHus +
pacyeTHOro pacxojia BOAbl W mapa. I'MapaBiMyecKWi pacyeT mapo-, BOIO- H
KOHJIEHCATOIIPOBOIOB; THPABIMYECKHH PEXUM TEIUIOBBIX cereil. Meroasl BeiGopa
OCHOBHOT'0 M BCIIOMOTAaTENLHOI0 000pYA0BaHHUS KOTENIBHBIX; METOABI pacrpeieleHus
Harpy3ku Mex1y KoTjaMH. MeToJuKa COCTaBJIeHUs] U pacuera TeIuloBbiX cxeM TOLI;
BbIOOp ee 060pyn0BaHus. Y THIIM3AIMOHHbBIE KOTE/IbHbIE, TEMIOHACOCHBIE YCTAHOBKH U
TOL, wucmone3yromMe BTOPUYHBIE DHEPreTHYECKHE PpECYpChl MNPeNNpUATHH  Juls
TeHEpallfH TeIlJla U 3JIEKTPOIHEPIUH.

Paznen 2. Tennomaccoobmen

PesxuMbl Teuenust U cTpyKTypa aByxdazHoro notoka. Cuiiel, BO3AeiCTBYIOMIME HA
JABUKEHHE NTAapOBbIX My3bIpei B moToke. Temnepartypa paboueii cpeabl 1 MeTauia TpyObI
B Pa3IMYHBIX 30HaxX TEII0OOMEHa MpPHU HOKPUTHYECKOM MaBieHHH. M3MeHeHue ,
TCIIOQU3MIECKUX XAPAKTEPUCTUK cpelsl B 30He (aszoBoro mepexoma mpu CKJL
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HopmupoBaHue KayecTBa BOJHOIO TEIUIOHOCUTENS. MeTOAbl TOMYYEHHS HHUCTOTO
[apa:cernapalus, IIpoAdyBKa, CTyIlleH4YaToe HucriapeHue, IIpOMEBIBKa Iiapa. BO,HHO-'
XUMHYECKHE PEKUMBI OJI0KOB ¢ ODapabaHHBIMU M MPAMOTOYHBIMU KOTIaMHu. [IprHLIMIIBI
peryJupoBaHHMs  TeMIlepaTypbl napa. BrpbeickuBaiomde ©  [OBEPXHOCTHBIE
[apooxjajuTeJd M MecTa HX YCTaHOBKU. [lapomapoBbie  TerI00OMEHHHUKH,
OalinaccupoBaHue 1apa u rasos. ObecrieueHue 3aJaHHOTO AaBJIeHHS TIEPErPETOrO rapa.

3.9K3AMEHAIIMOHHBIE BOITPOCBI

IK3amenayuonHole 6onpocsl K pazoeny 1:

1. TennoBele ceTH: UX Ha3Ha4Y€HHE, KOHCTPYKLHUH; METOAbI OIIpEleJIEHHsI pacHeTHOI'o
pacxoa BOJbI U Mnapa

2. I'mnpaBnuydeckuit pacyer napo-, BOJO- H KOHIEHCATOIPOBOI0B; MHAPAaBINYECKUI
PEXKUM TEIUIOBBIX CeTeH

3. MeTtoib1 Bbi60pa OCHOBHOI'O H BCIIOMOTaTEJIIBHOT'O 060py,I[0BaHH5I KOTEJIBHBIX,
MCETOABI paclipeI€JICHUA Harpy3KH MEXIy KOTJIaMH

4. Merojiuka cocTaBieHus U pacueTa TerioBbix cxeM TOLI; BeIGop ee 06opymoBaHuUs

5. YTHIHM3alMOHHbBIE KOTENbHbIE, TeIIOHACOCHbIe ycTanoBkH U TOLI, ucnons3yrouue
BTOPUYHBIE OJHEPreTHYECKHE pECypehl NpPeNNpUsATHI s TIeHepaluuMd Temia |
JJIEKTPOIHEPTHH

IK3amenayuoHHble 60NPOCHI K pazdey 2:

|. PexuMBl TeueHHs M CTPYKTypa AByX(asHoro rnoroka. CHibl, BO3AEHCTBYIOIKE Ha
JIBHOKEHHE [1apOBBIX MY3bIPEH B IMOTOKE

2. Temmieparypa pabo4eii cpesl 1 MeTaIa TpyObl B pa3IMYHbIX 30HaX TEII00OMeHa IpH
JOKPUTUYECKOM JIaBJIEHHH

3. Usmenenue Tennou3MIeCKHX XapaKTePUCTHK CPe/ibl B 30He (a30BOro nepexoaa mpH

CK/]]

4. HOpMI/lpOBaHHe Ka4deCcTBa BOJHOI'O TEIIJIOHOCHTEJIA. MGTOJIBI I[NOJYHYCHHA YHCTOTO
napa: cenapanus, npoayBKa, CTYIIEHYaTOC UCIIapeHHe, IMpOMBIBKaA I1apa

S BOHHO-XHMH‘ICCKI/IC PEKHMBI OJI0KOB ¢ 6&p&6aHHbIMH U MMPpAMOTOYHBIMH KOTJIIaMH.

4. KPUTEPUHU OLNEHKH IMCBbMEHHbBIX OTBETOB IIPETEHJIEHTOB !
OTBETOB HA BOIIPOCHI YCTHOI'O COBECEJTOBAHUSA

4.1. KPUTEPUHU OLEHKH IMCbMEHHBIX OTBETOB 3A KAXKIbIN
BOIIPOC

Kaxp1it Bonpoc orenuBaeTcs 110 KateropusiM. MakcuManbHOe KOJTUYeCTBO OallIoB 3a
BOIIpOC cocTaBnseT 50 OaIoB U CKIA/BIBAETCS U3 KOJIUYECTBA GaJIOB 3a KaXKIYyI0
8



KaTerOpHIO.

| Kareropus Kpurepuit
1. OcHOBHBIE 10 6asI0B — JaHbI OTIPE/ETCHIs BCeX IIOHATHH
MOHATHSA U 8 GaIOB - JaHbI ONpeie/IeHNs BCEX TIOHSTHI; HMEIOTCS
oTpeesIeHUs HETOYHOCTH B OTIpe/IeNIEHUsIX

6 6aJIOB — IaHbl IPABUILHBIE ONpe/ie/IeH sl MCHEE [I0JIOBHHEI
TIOHSITHIA

4 Ganna — JAaHbl OllpefieIeHHUst MeHee TI0JIOBHHBL MMOHATHH;
UMEeHTCHAd HETOYHOCTH B OHpeﬂeHEHHHX

2 Gasiia — BCe ONpe/IelIeHus] CoJlepKaT rpyobie OIIHOKH

0 GaJI0B — ONpeIe/ICHUs] OCHOBHBIX [TOHATHSA OTCYTCTBYIOT

2. Turnbl, BUABI

10 6aju10B — MepevYrclIeHbI BCE TUIIbI, BHJIBI

o0BeKTa 8 GassIoB — NepedrCIIeHbl BCE THIIbI, BU/BI; HMEHOTCSH HETOTHOCTH
6 0AJI0B — IIPAaBUIIBHO MEPEYMCIICHbl MEHEE M0JIOBHHBI THIIOB,
BUJIOB
4 GasTa — repeyrciieHbl MeHee M0JIOBUHBI THIIOB, BUIOB; HMEIOTCA
HETOUYHOCTH
2 Ganna — Bce Tepevdrc/IeHHbIe TUTIBI, BU/IBI COACpKaT rpyosie
omuOKH
0 6a/10B — OTCYTCTBYIOT THIIbI, BU/IbI
3. CoctaB 10 6a10B — MepeyrciIeHbl BCE COCTABHBIC JJIEMEHTI
(cocTaBHBIE 8 GAJIOB — MepeyHCIIeHbl BCe COCTABHBIC JJICMEHTRI; HMEIOTCA
3JIEMEHTHI) HETOYHOCTH
o0BeKTa 6 6aIoB — NPABHJILHO NEPEYUCIIEHBI MCHEE I10JIOBHHbI COCTaBHBIC
3JIEMEHTHLI
4 Ganna — nepevducieHbl MEHEE M0JIOBUHBI COCTaBHbIE JICMCHTBI;
HMMEIOTCS HETOYHOCTH
2 Ganta — Bee MepevrcIIeHHbIe COCTABHBIC 3JIEMEHTBI COIEPHKAT
rpyOble omMOKH
0 6aJU10B — OTCYTCTBYIOT COCTABHBIE 3JIEMEHTBI
4. Cxembsl, 10 6a/u10B — npecTaBlIeHbl BCE CXEMbI, MATEMATHIECKHE
MaTeMaTH4eCKHue BbIpaskenus ¥ HOpMyJIbl, rpaduieckoe uzo0pakeHue
BBIp@KEHUS U 8 GaJJIOB — MpeICTaBISHBI BCE CXEMbl, MaTeMaTH4eCKHe
hopMyJIbI, BBIpakeHHMst ¥ (GopMyJibl, rpaduyeckoe H300paxeHHe; HMEIOTCS
rpauvecKoe HETOYHOCTH
H300paxeHue 6 6alI0B — NMPABHIBHO MPeJICTaBIEHO MEHEee MOJOBHHBI CXEM,
00BeKTa MaTeMaTHY9eCKNX BBIpaKeHHH U GopMyIl, rpapuuecKux

U300paKeHHH

4 Gaja — NpeCcTaBIeHO MEHEE MOJIOBUHbI CXeM, MaTeMaTHIeCKUX
BEIpakeHHii ¥ GopMyl, rpapuIecKux U300paKeHHH; UMEIOTCS
HETOYHOCTH

2 Hajula — BCe MpeJICTaBIeHHbIE CXeM, MaTeMaTHHeCKHX
BBIpaXKeHHi u GopmyI1, rpaduuIecKux n300pakeHHH conepkaT
rpy6ble OIHOKH ‘

0 GaJLIOB — OTCYTCTBYIOT CX€M, MAaTeMaTHYECKUX BbIPAXCHHH U
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(opmy1, rpauuecKux u3obpaxeHuit

5. ITapameTpsr 10 GanoB — nepeynciIeHsl BCe apaMeTphl

OLIEHKH 8 0aJII0B — NepevYHCIIeHb! BCe MapaMeTphl; HMEIOTCS HETOYHOCTH
noKasaresei 6 0anIoB — MPaBUIIBHO MEPEYMCIIEHbl MEHEE TT0JI0BHHEI

obbexTa napaMeTpoB

4 Gayia — mepevHCIIeHbl MEHee MOJIOBUHEI TAPAMETPOB; HMEIOTCS
HETOYHOCTHU

2 Gasta — Bce MepevnClIeHHbIE TapaMeTPhl COACPKAT TPyObIe !
OLINOKH

0 6an0B — OTCYTCTBYIOT apaMeTpEI

4.2 KPUTEPUHU OLUIEHKH YCTHBIX OTBETOB
OBuwit 6ar 3a OTBETHI Ha BONPOCH! coOeceJ0BaHUs He JOIDKeH MPEeBBILATh 15 6auioB.
CymMma 6aiioB 3a OTBETHI 110 OUIIETY M YCTHBIE OTBETHI Ha COBGECce[0BAHHU He TOKHO
npespiath 100 6amios.

5. OCHOBHAS JIUTEPATYPA
1. Cunenbkosekuit, JI.H. KoTelbHble yCTaHOBKH NPOMBIILIEHHBIX
NPEANPUATHHN: yueOnuk 1y1s By3os / JLH. Cunenskosckuii, B.H. IOpenes. —
MznarensctBo bacrer, 2009.— 186 c.
2. Coxkonos, E.Sl. Tennoduxarus u Teruiossle cetn: YueGHUK /sl BY30B /

E.f1.Cokonos. — M.: Dueprousaat, 2009.— 468 c. i
3. Komko, B.M. Tennossie cetu: yyeGHoe nocobue / B.M. Konko. - MuHCK:
bHTY,2011. — 188 c.

4. JTOMMOJIHUTEJIBHAS IUTEPATYPA
1. DHeprocOepexeHne B TEMIOIHEPreTHKE M TEMIOTEXHONOTHSX: yueGuuk / O.J1.
Hanunos u 1p. — M.: Usn-so MDH, 2010.— 534 c.
2. TennosHepreruka. - M:.000 MAUK «Hayka/Uureprepuonuka», 2014, - Nel. —
80 c.

3. bapunosuy B.A., CmupHo IO.A. OcHOBBI TexHMuYeCKOil TEPMOAUHAMHUKU H

TCOPHH TEILIO - U MaccoobMena YyebHoe nocobue / B.A. Bapunosuy, FO.A. CMHPHOB. -
M.: MHO®PA-M, 2014. - 432 c.

7. IPOTPAMMHOE OBECHHEYEHHUE U UHTEPHET-PECYPChI
1. ®enepanbubni 3akon P® or 23 Hos6ps 2009 roma Ne 261-®3. 06 +
SHEProcOepekeHUr U O MOBBILICHUH 3HEPreTHUecKoi >h(GeKTHBHOCTH U O BHECEHUH
W3MEHEHWH B  OTHE]BHBIE 3aKOHOJATeNbHBIE aKThl Poccuiickoit  ®exeparun
http://old.economy.gov.ru/minec/documents/doc1259754338763

PASPABOTUYUKH
3asenyromuii kadeapoii
«IIpoMbllIeHHAs! TEIIO9HEPreTHKaY, . _
K.T.H., JIOIIEHT B K.B. OcuHueB

|
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ITPOI'PAMMA

BCTYIIUTECIIBHOT'O UCIILITAHUS B aCIIHpaHTypy 1o Hay‘IHOﬁ CIICHaJIbHOCTH:

2.4.7 Typbomawunst u nopuinegoie déuzameiu

L. IPOHEAYPA MPOBEAEHUS SK3AMEHA

JK3aMeH MPOBOAUTCS B 09HOM (hopMare.

®opma NpoBe/leHNs JK3aMeHa — IMCbMEHHO (OTBETHI HA BOIPOCHI BbIOpaHHOTO
IpeTeHIeHTOM Ouitera).

Konuuectso Bonpocos B Gunere ompenensercs Ilporpammoit BCTYIHUTEbHBIX
HCIIBITAHMH 110 COOTBETCTBYIOLIEH HAYYHON CIIEMMAlbHOCTH U PaBHO 2. :

Bpems juisi OAroTOBKM MHCBMEHHBIX OTBETOB Ha BOIPOCHL — He MeHee 60 MHHYT.
MaxkcumansHoe Bpems m1s moxroroku 180 MHHYT (TOYHOE BpeMs YKa3bIBaeTcs
9K3aMEHALlHOHHOH KOMHCCHEN).

[Tepex Haganom sk3aMeHa BMecTe ¢ GUIETOM BCE [PETEH/IEHThI MOJIy4al0T KapTOYKHU
¢ ykazanuem ID nmocrtymnaromero.

OtBeTsl Ha BOmpOCHI aGHTYPHEHTH! OGOPMISIOT HA SK3AMEHALMOHHBIX JIHCTAX C
YKa3aHUEM Ha HUX WHAMBHIYyankHOro Kona (ID nocrynaiouero), 6e3 ykasanus ®amunuu
HNmenn Otuectra.

[To wucrevenuu Bpemenn, 0603HAYEHHOTO 9SK3aAMEHALMOHHOM KOMHCCHel Ha
HOATOTOBKY OTBETOB, MPETCHACHTBI CHAIOT JK3aMEHAIMOHHBIE JHCTHI HA IMPOBEPKY.
Kaprouku ID XpausaTcst y npeTeHIeHTOB 10 0ObABICHHS pe3yNnbTaToB dK3aMeHa. UiieHsl
KOMHCCHH 03BYYMBAIOT JaTy H BPeMsl OIJIallleHUs Pe3yJIbTaToB.

'y

IIpu ornamenuu pesynbTatoB NpoBepKH MHCHMEHHBIX OTBETOB WIEHBI KOMHCCHH
HaspiBaloT ID nocTynaromero u ero pesynsrar B 6Gaanax. Ha3paHHBI MOCTYMAOIIUH
HPCABABIACT KAapTO4YKy C COOTBETCTBYIOIUM ID mocTynamoomero M HasbslBaeT CBOIO
@amumuio Mmst OTyecTBo Julst BHECEHHs HH(OPMALIHK B IIPOTOKOJI 3K3aMeHa.

B ciydae Hecornmacus noctynarouero ¢ BhICTaBIEHHBIMU GallIaMH OH BIIpaBe MpPOHTH
cobecenoBanne ¢  JK3aMEHALMOHHONW  KOMMCCHEIL. Bomnpocel, BelHOCHMEIE  Ha
cobecesioBanye, NODKHBI ObITH B pamKax NpOrpaMMel  BCTYNHUTEIbHBIX HMCIBITAHUIA,
Konugectso Bonpocos na cobeceosanuu — He 6oJee Tpex.

Bornpocsl cobecenoBanms 0TpakaloTes B mpoToKolie S5K3aMeHa.

bamibl 3a OTBeTHl Ha HOMONHUTETBHEIE BOTIPOCHI COOECEN0BAHUS OTPAKAIOTCS B
MPOTOKOJIE SK3aMCHA H CYMMHPYIOTCA ¢ OalilaMu 3a IMChbMEHHBIE OTBETHI Ha BOnpockL. [Ipu
9TOM CyMMapHbId Oan 3a o0menpodeccuoHanbHbIe KOMIICTCHIUH (cymma Gannos 3a*
OTBETBLI IPETCH/ACHTA HA BONPOCH 110 OHUIIETY M OTBETHI HA AONOJIHUTENbHEIE BOIPOCH) HE
NoJDKeH npeBbimath 100 6auios. |

bauibl, BeIcTaBIIeHHBIE 32 OTBETHI NIpeTeHIeHTa Ha BOIIPOCHI 110 OUJIETY M OTBETHI Ha
JIOTIONHUTENILHBIE  BOMIPOCHI,  OOCY)KIEHMIO He TWojjIexar. B ciyuae Hecornacus
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IMOCTYMNAarMeEro ¢ BbICTABIEHHBIMH OanaMy OH BIIpaBe, COTJIaCHO .35 HpaBHH nmpuemMa,
nmogars areIsaIrIo.

JoOaBnenue 0a/II0B 3a KaXK10€ UHAUBHYaIbHOE JIOCTHIKEHHE ITPOU3BOUTCS TOJIBKO
IIPH IIPEIOCTABICHUN KOMHCCHH TIOITBEPXKAAIONINX JOKYMEHTOB. *

CBenenus 00 HHAMBHIYaIbHBIX JOCTHKEHHAX H MOATBEPKAAIOMIHE HX NOKYMEHTBI
JOJDKHBI OBITH TIPEOCTaBIEHBl KOMUCCUU JI0 TOJIyYeHHs KAapTO4kU ¢ ykasanuem ID
MOCTYNAIONIEr0 W AK3aMeHalMoHHoro Ounera. CBeneHHUs, MPENOCTABICHHBIE II03]HEE
OrOBOPEHHOI0 CPOKa, He yYUThIBatOTCs. Bo BpeMs MOAroTOBKH OTBETOB 3K3aMeHALIMOHHA
KOMUCCHS IIpOBEpsieT IpeJOCTaBJIeHHbIE JIOKYMEHTBI M MPOU3BOAUT HX OLEHKYy Ha
ocHoBaHuu 11.37 [IpaBun npuema.

bamnel 3a WHAMBHIYyalbHblE JOCTHIKCHHS 3aCYUTHLIBAIOTCS IIPH YCIOBHUM HX
COOTBETCTBHS HAy4HOH CHEIHalbHOCTH IpOrpaMMBl aclHpPaHTYpbl, Ha KOTOPYIO
NOCTynaeT abUTypHEHT.

bannel 3a WHAWBHAYyallbHBIE JOCTHXKEHUS 3allOJIHAIOTCS KOMHCCHEH B IIUCTe
WMuauBuyanbHbiX JOCTHKEHUH U BHOCATCS B IIPOTOKOJ 3K3aMeHa.

HpOTOKOJIbI BCTYIMHTEIBHLIX 3K3aME€HOB, 3K3aMCHAIIMOHHBIC JTHUCTHI W JIUCTHI YYETa »
HHIHUBHAYAJIBHBIX JIOCTHIKEHHUH IepeaarTes B HEHTPAIIBHYKO IMPHEMHYK) KOMHUCCHIO JIs
BBO/la OLICHOK B CHCTEMY YHI/IBeprIC B I€HB OI'VIalU€HHA PE3YJIbTATOB SK3aMeEHa.

[Tocne BBO/J1a OamioB IIPOTOKOJIBI, 3K3aMCHALIMOHHBLIC JIMCTBI W JIMCTbI Y4€Ta
HHIWBHIYaJlbHBIX JTOCTHXKEHUHN NepenarnTcs B OTIAC aClIHPaHTYPhI H XpaHATCA B JIHYHOM
ACJIC TIOCTYAaroUIEro.

2. COAEP)KAHME NIPOT'PAMMBI:

Paznen 1. IlapoBbie TypOUHBL.

TernoBble cXeMBI TEIUIOBBIX 3JIEKTPOCTAHIMHK. DHEProbIOKH BBICOKOTO H
CBEPXKPUTHYECKOro JaBieHuii mapa. IIporounas yacte maporoii Typ6unsl. Ternosoit
pacyeT peryJupyroneH CTyneHH napoBoi TypouHsl. ITocTpoeHnne nponecca paciiMpeHust -
napa Ha uarpamme JUis IIapoBbIX TYPOUH pa3IMuHbIX MapoK.

Pasnen 2. I'azoBble TypOUHBIL.

OnHo — M IByXBajlbHbIE ra30TYpOUHHbIE yCTaHOBKH. KaMepsl cropaHust ra3oBbIX
Typ6un. OceBble KOMIIPECCOPEI ra30BbIX TYpOHH. JI0KHMHBIE KOMIPECCOPHBIE CTAHIIHH.
Terumosoit pacyer NpoTOYHOH YacTH ra30BOM TYPOMHEL.

3.9K3AMEHALMOHHBIE BOITPOCHI

IK3amenayuonnoie 6onpocel K pazoeny 1:

1. TernoBble cXeMbl TEIUIOBBIX MEKTPOCTAHIIHUIA.
12 +



2.9Hepro6GIOKH BBICOKOTO H CBEPXKPHTHUECKOTO IaBJIeHUi napa.
3.IIpoTo4Hast 4acTh MapoOBOH TypOHHBI.
4. TenoBoil pacueT peryJIupyroeil cTyneHd NapoBoi TypOUHBL.

5.IlocTpoeHue mpoliecca paciIMpeHHs napa Ha Auarpamme JUis MapoBbIX TYpOUH
pa3IMYHBIX MapOK.

DK3ameHayUOHHbIE 6ONPOCHI K paA30ey 2:
1.01HO — B ABYyXBaJbHbIE Ira30TYpPOHHHBIE YCTAHOBKH. ‘
2.Kamepsl cropanus ra30BbIX TypOUH.
3.0ceBble KOMITPECCOPHI Ia30BbIX TYPOHH.
4.Jlo)KUMHBIE KOMIIPECCOPHBIE CTAHIIHH.

5.TerutoBo# pacyeT MPOTOYHOM YaCTH ra3oBOH TypOUHBI.

4. KPUTEPUU OLNEHKU IMCBMEHHBIX OTBETOB IIPETEHJIEHTOB U
OTBETOB HA BOITPOCBHI YCTHOI'O COBECEJOBAHUS
4.1. KPUTEPUM OLEHKU IMCbMEHHBIX OTBETOB 3A KAXK/IBIH
BOIIPOC
Kaiplil Bonpoc olieHUBaeTcs o KareropusM. MakcHMaabHOE KOJTU4eCTBO OaIoB 3a
BOTIPOC cOCTaBsAeT 50 GaIoB 1 CKJIAIBIBAETCA U3 KOJIMUECTBa GANJIOB 33 KaXKIYI0
KaTeropHuio.

Kareropus Kpurepuit
1. OcHOBHBIE 10 6ai1oB — gaHbl onpeaesIeHus: Beex MOHATHM
IOHATUSA U 8 0a/10B - JaHbI ONpeie/IeHUs BCeX MOHSATHH, UMEIOTCS
onpeaeaeHus HETOYHOCTH B OIpeesIeHUIX
6 0auIoB — NaHBl PABUIILHBIE ONpeaesIeHUs] MeHee N10JIOBUHBI
TTOHATHH

4 Ganna — DaHbI ONpe/ieNieHUsl MeHee TIOJIOBHHBI OHSTHIH;
UMECHTCH HETOYHOCTH B OIIPENC/ICHHUAX

2 Gasuta — Bce OMpe/IelieHHs coJiepikar rpyOble ommuOKu

0 6ayIoB — OnpesieNieH:s] OCHOBHBIX ITOHATHS OTCYTCTBYIOT

2. Tunel, BUABI 10 6an510B — NepevYrCIIeHbl BCe THITBI, BUIBI

o0ObeKkTa 8 0a/JIOB — MepevrcIIeHbl BCE THITBI, BUJIbl; HMEIDTCS HETOYHOCTH
6 0aJJIOB — MPaBUJIBHO NepevrcIIeHbl MeHee MOJIOBUHEI THIIOB,
BHJIOB
4 6asuta — nepevrcaeHbl MEHee MOJOBHUHBI TUIIOB, BUIOB; HMEIOTCS
HETOYHOCTH

2 assia — BCe nepevyrcieHHbIe THIIbI, BUIbI COIEpKaT IpyOble
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OIIUOKH
0 6ayoB — OTCYTCTBYIOT THITBI, BUIBI

3. Cocran 10 6annos — nepeunciens! Bce cocTaBHbIE IEMEHTE
(coctaBHbIE 8 GamIoB — epeyrcIeHsl Bce COCTABHbIE 3JIEMEHTBI; UMEIOTCS
3JICMEHTHI) HETOYHOCTH '
00bexTa 6 GallIOB — PABHIIBHO MepeyrCIIeHb MeHee [IOOBUHEL COCTaBHBIE
3JIEMEHTEI
4 GaIuta — nepevncIIeHBl MeHee [I0JIOBHHBI COCTABHAIE 3JIEMEHTHI,
HUMEIOTCS. HETOYHOCTH
2 Gailia — Bce MepevHCIeHHbIE COCTABHBIE 3/1eMEHTEI coziepxxar
rpyosle omubKu
0 BaIoB — OTCYTCTBYIOT COCTaBHEIE DIIEMEHTHI
4. CxeMbl, 10 GannoB — npexcraBnens! Bee CXEMBbI, MaTeMaTHYECKHe
MATCMaTH4eCKUE | BRIPXKEHUS M HOPMYJIBI, rpaddeckoe u300paxeHue
BBIPAKEHHS 8 0aJlIOB — MpeICTaBNeHbI Bce CXEMbI, MATeMATHYECKHe
GopmybI, BBIDAXEHUS U (POPMYJIBI, FpaduuecKoe H300paXKeHHe; UMeloTCs
rpaduueckoe HETOYHOCTH
H300paxkeHue 6 6aIJI0B — NPAaBUIILHO IPECTABIEHO MEHEe 0TORMHE] CXeM,
00bekTa MaTeMaTHIeCKHX BBIPaXKCHUH U hopMyI1, rpadHuuecKux

U300pakeHu i

4 GaJnta — NpefCTaBIeHO MEHEe MOJIOBUHbI CXEM, MaTeMaTHYECKHX
BBIDOKCHUH U GOpMyJI, rpaduuecKux U300paXkKeHuit; UMeroTCs
HETOYHOCTH

2 Gaiua — BCe NpeACTaBICHHbBIE CXeM, MATEMaTHYECKIX
BBIpaKEHUH U GopMyI, rpaduyeckux M300paXkeHHH coepxKat
rpyOble ommuoKu

0 6asL10B — OTCYTCTBYIOT CXeM, MaTeMaTHYECKUX BBIPAXXEHHH U
Gopmyi, rpapuueckux H300pakeHU

5. ITapameTtpsl

OIIEHKH
noKasarejei
00BekTa

10 GannoB — nepeunciensl Bce rapameTpel

8 0aJIJIOB — MepeyHcIIeHb! Bee IapaMeTpsbl; UMeIOTCA HETOYHOCTH
6 6alIoB — MPaBHIIBLHO NMEPEYHCIICHB MEHEE T10I0BHHEL
1apaMeTpoB

4 basia — mepeyncIeHE MeHee M0JTOBUHEI I1apaMeTpOB; UMEIOTCS
HETOYHOCTH

2 Ganla — Bce nmepeyncIIeHHbIe [TapaMeTpbl COAEpIKaT rpyoble
OLIMOKH

0 6aj10B — oTCYTCTBYIOT rapaMeTrpsl

4.2 KPUTEPUHU OUEHKH YCTHBIX OTBETOB
OO6muit 6ani 3a OTBETH! Ha BOIIPOCHI cOOeceI0BaHus HE NOIKEH IIPEeBbIIATE 15 6anios.
CymmMma 6asiioB 3a oTBeTHI 1O OUIIETY M yCTHBIE OTBEThI Ha COBECe10BAHUY He JOJKHO
npesbimates 100 6amios.
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ITPOTPAMMA
BCTYIIUTEJIBHOTO MCNBITAHHS B ACIHPAHTYPY MO HAYYHOM CHeHAIBHOCTH:

2.4.7. Typbomawiunvl u nopunesvie dsuzamenu

1. IPOLUEIYPA MIPOBEJAEHUS DK3AMEHA

DK3aMeH MPOBOJUTCS B 0YHOM (Gopmare.

Dopma NpoBeieHHsT 5K3aMEHa — MMCHMEHHO (OTBETHI Ha BOMPOCH BHIGPAHHOTO
NpeTeHIEHTOM Ouera).

KomngectBo BompocoB B Gumere onpeznensiercs IlporpamMmoii BeTymuTenbHBIX
MCTIBITAHMI 110 COOTBETCTBYIOMIEH HAYYHOM CHIeNHAIBHOCTH 1 paBHO 2.

Bpewms 115 OJroTOBKY NMHCHMEHHBIX OTBETOB Ha BOIIPOCHI — He MeHee 60 MHHYT.
MakcumansHoe Bpemss a1 momrotosku 180 MHHYT (TOYHOE BpeMs YKa3bIBaeTcs
9K3aMEHALMOHHON KOMHUCCHE]).

Ilepen HagaoM sK3aMeHa BMecTe ¢ GUIIETOM Bce IIPETEHICHTBI [TOJIyYaIOT KAPTOUYKH
¢ ykazanueM ID noctynaromero.

OTBeThl Ha BOMpPOCHI a0MTYpHEHTEl oGOpMISIOT Ha 9K3aMEHALMOHHBIX JIUCTaX C
YKa3aHUCM Ha HUX MHIUBH/yanbHOro kozaa (ID nocrynarouiero), 6e3 ykaszanus ®amunuu
HMmenu Otuectsa.

[lo wucrewenun Bpemenn, o0603HAYCHHOrO SK3aMEHAIlHOHHOH KOMHCCHeH Ha
TIOATOTOBKY OTBETOB, MNPETCHIAEHThl CHAIOT 3K3aMEHAlLHOHHBIE JIMCTHI Ha IIPOBEPKY.
Kaprouku ID xpanstcs y nperenaentos o OOBSIBIIEHUs Pe3y/IbTaToOB HK3aMeHa. UTeHbl
KOMHCCHHU 03BYYMBAIOT JIaTy W BPEMs OTJIALIEHHS PEe3yJIbTATOB.

ITpu ornamenun pesynbraTos [TPOBEPKH IIMCbMEHHBIX OTBETOB WIEHBI KOMUCCHH
HaspiBaOT ID mocrymaromero u ero pesynbrar B Oaytax. Ha3panusrii IOCTY AU K
MIpeabABIsIET KapTO4Ky ¢ COOTBETCTBYWOLIHM [D IIOCTYMNAIIEro W Ha3bIBAET CBOIO
Gamunuro Mmst OTyecTBO 1151 BHECEHUs MH(OPMALMHK B [IPOTOKOI SK3aMeHa,

B cnydyae mecornacus mocrynaromero c BBICTABJIEHHBIMH OajllaMH OH BrpaBe
MPOUTH COOEceNoBaHKHE C HK3aAMEHALHOHHOIN KOMHCCHEH. Bomnpockl, BeIHOCHMEIE Ha
cobecell0BaHMe, JOIDKHBI GBITH B pamKax [IPOrpaMMbl  BCTYIUTENBHEIX HCIIBITAHHIA.
Konuaectso Bompocos Ha cobecenosanmu — He Gonee Tpex.

Bornpocer cobeceioBanus otpaxarores B IIPOTOKOJIE dK3aMeHa.

baiibl 3a OTBeTBl Ha JONMONHHTENBHBIC BOTIPOCEI CODECE/I0BaHUS OTPAKAIOTCS B
[IPOTOKOIIE SK3aMe€Ha M CYMMHUpYIOTCS ¢ GallaMM 33 [HCHMEHHbIe OTBETHI HA BOIIPOCHI.
Ilpu 3TOM cymmapHEIil Gamn 3a 00LIENPOdecCHOHANBHBIE KOMIIETEHI[UH (cymma Ganmos
3a OTBETBI IPETCH/ICHTA Ha BOIPOCHI 110 OUIIETY M OTBETHI HA JONONHHTE/LHEIE BOIIPOCHI)
He TOJKHO npeBbimaThk 100 6amios.

Bajuel, BeICTaBIIEHHBIE 38 OTBETHI IIPETEH/ICHTAa Ha BONPOCHI 110 OUJIeTy U OTBETHI Ha
AOHOJIHUTENIBHBIE  BOMPOCKHI, OOCYXIEHHIO He momleskar. B CIy4yae Hecorjacus
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MOCTYIAIOLIEro ¢ BHICTABICHHBIMK OajliaMy OH BIIpaBe, cornmacHo 1.35 ITpasun npuema,
[1oaTh areJlIAIHIo.

HobaBieHne Gaios 3a Kax/0e MHAMBHIYaIbHOE JOCTHKEHHE NPOBOAUTCS TOIBKO
MpH NPeAOCTABICHHH KOMHUCCHH MOJTBEPIKIAAIOLINX JJOKYMEHTOB.

Caenerust 00 MHAMBHIYabHBIX JOCTHKEHHSX M IIOATBEPHKAAFOIIME MX TOKYMEHTbI
JOJDKHBL  OBITH TPENOCTABNEHBl KOMUCCHH BO BpeMs IIPOBEICHHS BCTYIHUTEILHOIO
HCTIBITaHKMsA 10 CHCUHANBHOW jucuuiuinHe. CBeJeHUs, NpPeJOCTaBlIEHHbIE MO3IHee
OrOBOPEHHOI'0 ~ CPOKa, He  YYHTHIBAIOTCA. BO BpeMs TMOATOTOBKM  OTBETOB

9K3aMCHAMOHHAsA KOMUCCHs NPOBEPSIET NPEAOCTABIEHHbIE TOKYMEHTHl U MMPOU3BOIUT MX
OLIeHKY Ha ocHOBaHHH 11.37 [IpaBun npuema.

bamnel 3a WMHIMBHAyalbHblE JOCTIKEHHS 3aCYMTBIBAIOTCS IPH YCIOBHH HX
COOTBETCTBUA HAYYHOM CIICHHAIBHOCTH IPOrpaMMBl  ACIHPAHTYPE, HA KOTOPYIO
MOCTyIaeT abUTypPHUEHT.

bamnbl 3a MHAMBHIyalbHble JOCTHKEHHs 3allOJHSIOTCS KOMHUCCHEH B ITHCTe
MuauBuyanbHbIX JOCTHKEHHH W BHOCATCS B MPOTOKOJ SK3aMeHa.

HpOTOKOJIbI BCTYNHTEIIBHEIX 3K3aMCHOB, 3K3aMEHALMOHHBIC JIMCTBI U JIUCTHI ydeTa
HHOWBHUIYAJIBHBIX JOCTUXKEHUH InepeJatoTess B HEHTPAJIIBHYHO IMPUEMHYIO KOMUCCUIO OIS
BBOIda OLICHOK B CUCTEMY yHHBepI/IC B JICHb OTJIallIEHUA PE3YyJIbTATOB 3K3aMeHa.

Ilocne BBO/la 0aoB [IPOTOKOJIBI, 3K3aMEHAallMOHHBIC JIMCTHI U JIUCTHI yduera
WHIWBUOYAJBHBIX JIOCTHIKEHUMN NepeaaroTCst B OTACI aCIUPAHTYPBI M XPaHATCSA B TUYHOM
ACJIC ITOCTYMArOIIEI 0.

2. COOEP)KXAHUE ITPOI'PAMMBI:

Pasnenl. PaGouune npoueccol H JHHAMHKA ABUraTeJeii

['azoTypOunHble M KOMOMHHpOBaHHBIe aBHrarenu. Kinaccuukauus asurateneil,
SHEpPreTUYeCKUX MAIIUH U YCTaHOBOK.

XapaKkTepUCTHKU YIIEBOMAOPOAHBIX TOIUIMB. CKOPOCTh XMMHYECKHX peaKIHid
ropenust. Llemubie peakuuu. Bocnmamenenye u 3axuranue Tomms. KoHIEHTpaluoHHbIe
rpaHuusl. PacripocTpanenne niaMeHd B raszax. ['opeHHe B JBHratensx ¢ MCKPOBBIM
3a)KUraHueM. I'opeHne TOIUIMBa B Ju3ersiX. 3aaepikka BOCIJIaMEHEHHS.

IIpoueccrr pabodero nmkiaa nopusesoro JIBC. PaGoume Tena M uMX CBOMCTBa.
WupukaropHele nmokasarenu padouero nukia. [Tokasarenu s GpeKTHBHOCTH ABUraTeIeH.
XapakTepuCcTHKH aBHrateneil. TeruioBoii 6ananc aBUraTeiei.

Hunamuxa nsurareneid. Kunematuka KIIM. Cunsl, neiictByromue B KIIIM.
VYpaBHoBelBanue jBurareneii. HepaBHOMEpPHOCTh Xo[a ABUraTessl. JKBHUBAJICHTHAS
CHCTEMa KOJICHYaToro Baja. Popmbl KojeOaHHH KPYTHIIbHOW CHCTEMBI. Pe30HaHCHBIH

pexuM paboTsl Auraress. CriocoObl CHHKEHUS HANpPSHKEHHH B KOJIEHYATHIX Bajgax OT
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KPYTHJIBHBIX KOJIe0aHHIA.

Paspen 2. KoncrpyupoBanme gBurareeii u cueremol ABUTraTE/eH
KoHcTpyrpoBaHne ocHOBHBIX neTarnel, MEXaHH3MOB M cHCTEM JABC. Mertozusr
Pactera KOpIyCHbIX 3JIEMEHTOB, KPHBOIIMITHO-IIATYHHEIX MEXaHH3MOB H MEXaHH3MORB

rasopacnpenenexus JIBC. CoBpemeHHBlE MeTOIBI U CPeACTBa pacueTra OCHOBHBIX
neranei JIBC (Metox KoHEeUHO-3/1eMEHTHOTO aHanusa).

ArperaTbl HajalyBa JBUraTeleii. Kowmmpeccnonssie ycrpoiictsa - KOMITPECCOPEI:
TTOPIIHEBEIC, POTOPHBIE, IEHTPOOEIKHbIE M OCeBble. XapaKTePUCTUKH H peryiaupoBaHue
KOMITPECCOPOB.  PacluMpuTelbHbIE  yCTpPOHCTBA -  rasoBble TYpOMHBI:  OCeBEIe,
panuanbHble. XapakTepUCTHKH U PETYIHPOBAHHE Fa30BbIX Typbun. CoBMecTHas pabora
arperara HaJutysa u apuratens. OxiafuTend HajlyBOYHOrO BO3/IyXa.

Cuctembl nBurareneif. CHCTEMbI MUTAHHS TOILTHBOM GeH3MHOBLIX JBUTATEJIEH.
Cucrema nuTaHHUS TOIUIMBOM AHM3€NS ¢ TOIUIMBHBIM HACOCOM BEICOKOTO JIaBJIEHUS
(THBJ). AkkyMynupyromas cucrema BrpeICKMBaHus TUNa Common Rail. TonnmusHbie
CHCTEMBI U CHCTEMbI BOCILIAMEHEHHMS I'OPIOYE CMeCH ra3oBbIX nBurarteneii. Cucrema
oxnaxaeHus. CMazo4yHas cucreMa

3. JK3AMEHALIMOHHBIE BOIIPOCHI

IK3aMeHAUHOHHbIE BONPOCHI K pasaeay 1:

1. PABOUMH LIMKJI TIOPHIHEBOI'O JIBUT'ATEJISA BHYTPEHHEI'O CT'OPAHUSL.
OCHOBHBI€ TTOHSTHS ¥ THUIIBI pabounx nuKiIoB. JlaTh onucanue pabouero nukna 4-
TaKTHOT'O IIOPIIIHEBOIO OEH3HHOBOTO JIBUTATENS 6e3 HaJTyBa.

2. PABOYMI LIUKJI TIOPLIHEBOI'O ABUI'ATEJISI BHY TPEHHEI'O CT'OPAHMSL.
OCHOBHEBIE NOHSITHS U TUITBI PAGOYHX [IUKTIOB. Hate onucanue paGoyero 1ukia 4-
TAKTHOTO IIOPITHEBOIO AM3EIbHOIO IBUTATENS C HALTYBOM.

3. KHHEMATHKA 1 IMHAMUKA KPUBOUIMITHO-IIATYHHOL O MEXAHU3MA
(KIIM). OcHoBHble nonsiTust 1 Tansr KITIM. IIpusectn cxemy KILM, neiicTByromue

CHUIIBI U SKBHUBAJICHTHY1O CHUCTEMY KOJIEHYATOI'O Bala PAAHOTO 4-IIHJIHH,I[DOBOFO
ABHIraTeis.

4. KHHEMATHUKA YU JUHAMHKA KPUBOIIUITHO-ITATYHHOI'O MEXAHU3MA
(KIIM). OcHoBHEIE OHATHS U THIEL KIITIM. IIpusectn cxemy KILIM, nelicTBytoniue
CHJIBL M SKBUBAJICHTHYIO CHCTEMY KOJIEHYATOro Baja V-06pa3sHoro 6-LuIHHIPOBOTO

JIBUTATes.



IK3aMeHaUHOHHBIE BONPOCHI K pasjeny 2:

1. AI'PETATBI HAIAYBA JIBUTATEJIEM. OcHOBHbBIE MTOHSTHS U THIEL arperatoB
Haqysa. [latk onucanue ra3oTypOMHHOTO HATYBA.

2. MEXAHM3M I'A3OPACIIPEJIEJIEHUS (MI P). OcHoBHbIe MOHsATHS U THITEI MIP.
Jlath onrcanne MexaHW3Ma ra3opacipeneeHus ¢ BEPXHUM PACIIOIOKEHHEM
pacnpeaenuTebHOro(bIX) Bana(oB) H 4-KIanaHHOM TOJI0OBKOI LVTHHPA.

3. CUCTEMBI ITUTAHUS TOITJITMBOM BEH3UHOBBIX JIBUT ATEJIEH. OcHoBHBIe
TOHATHA W TUIIBI TOIUIMBHBIX CUCTEM. JIaTh OnHcaHne HHKEKTOPHOM CHCTEMbI ITHTAHMS

OEH3MHOBOIO ABHTATEJIA C paclipeaesIeHHOH Mo a4yeil TOIIUBA.

4. CUCTEMBI ITMTAHWS TOIVIMBOM JIM3EJIbHBIX JIBUTATEJIEM. OcHoBHbIe

TIOHATHA W THIIbI TOIIMBHBIX CUCTEM. JlaTh omucanye akKyMyIHPYIONIeH CHCTEMbI
MUTaHUs Ju3enbsoro asurarens tumna Common Rail.

4. KPUTEPUU ONEHKHU MUCbMEHHBIX OTBETOB INPETEHAEHTOB U
OTBETOB HA BOITPOCHI YCTHOI'O COBECEJOBAHUSA

4.1. KPUTEPUU OEHKU NUCbMEHHBIX OTBETOB

Kaszip1it Borpoc oLleHHBaeTCst 110 KaTeropusM. MaKcHMAaTbHOE KOJIMYECTRO GallIoB 3a
BOIpOC cocTaBiseT 50 GalIoB U CKIIaAbIBACTCS U3 KOJHMYECTBA GAJIIOB 34 KaXKIy1o
KaTerOpPHIO.

Kareropus Kpurepuit
1. OcHOBHEIE 10 6annoB — naHe!l onpeeieHUs BCeX MOHATHI
HOHSITHS U 8 BaIlIOB - NaHbI OIpeeNeHns. BCeX TTOHSTHIA; HMEroTCs
oIpe/ieIeHHS] HETOYHOCTHU B ONpeIeIeHUAX
6 OaJUIOB — MaHBI IIPAaBHIIBHBIE ONIPEe/ICHHUs] MeHee TTONOBHHE
ITOHATHHA

4 Gayta — naHp! ONpe/IeNIeHNs! MeHee TIOTOBUHbBI MOHATHIA;
MMEIOTCsl HETOYHOCTHU B OTIpe/IeIeHUsIX

2 Gata — Bee ONpeNeNeHus co/lepKar rpyObie OMUOKH

0 6aju10B — OMpe/IesIeHnst OCHOBHBIX TOHSTHS OTCYTCTBYIOT

2. Tunel, BB 10 6annoB — nepevnciens! Bee TUITBI, BUJBI

o0BekTa 8 GaIOB — IepeyvHCIIeHbl BCE TUITBI, BUIbI; HMEIOTCS HETOYHOCTH
6 GaIOB — IIPABUITLHO NEPEUYNCIICHBI MEHEE TTOJIOBHHbI THUIIOB,
BHJIOB
4 Gajuta — riepevHCIIeHb MEeHee MOJIOBUHBI TUIIOB, BUJIOB; HMEIOTCS
HETOYHOCTH
2 Gaita — Bee NepeYUCIeHHbIE THIIBI, BUJIbI COMEPIKAT IPyOble
OLITHOKH

0 6a1710B — OTCYTCTBYIOT THIIBI, BUJIBI
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3. CocraB 10 6aJ10B — IepeYnCIICHBI BCE COCTABHBIE JIEMEHTHI

(cocTaBHBIE 8 0aIOB — NepevrCIeHbl BCe COCTABHBIE DJIEMEHTEL, HMEIOTCS

3JIEMEHTHI) HETOYHOCTH

o0BeKTa 6 GaJJIOB — NIPaBUNBHO TIEPEYHCIIEHEI MEHEE MTOJIOBUHBI COCTABHBIE
3JIEMEHTEI

4 GaJuta — nepeyycIeHsl MeHee TIOJIOBUHbI COCTABHBIE JJIEMEHTHI;
MMEIOTCSl HETOYHOCTH

2 Gauta — Bce MepeynCIIeHHbIe COCTABHBIE 3eMEHTHI COlepIKaT
rpyOble OUIHOKH '

0 6aJ1710B — OTCYTCTBYIOT COCTABHbIE 3JIEMEHTEI

4. Cxemsl, 10 Ganos — npencTaBIeHb! Bce cxeMbl/rpaduyeckie
MaTeMaTU4ecKre HU300paXKeHHs

BBIPAXKEHUS U 8 DaJI0B — Mpe/ICTaB/IeHbl Bee cXeMbl/rpaduyeckue H306paKeH s,
dopmyIeI, HMEIOTCS] HETOYHOCTH

rpadudeckoe 6 0aIOB — IPaBUIIBHO NPECTABIEHO MEHEee ITOJOBHHBI
n300paxKceHue cxeM/rpaduueckux u300paxeHuit

o0bekTa 4 Gayuta — npe/CTaBICHO MEHEe MOJIOBUHBI cXeM/rpadhudecKux

H300pa’keHUH; HMEIOTCA HETOYHOCTH

2 Bauia — Bce IPe/ICTaBIICHHBIE CXEMbl/TpapuyecKue
H300pakeHus collepykar rpyoble OLNOKH

0 Ga/10B — OTCYTCTBYIOT CXEMbl/TpadHUecKre H300paKEeHH s

5. ITapameTpsI 10 6aioB — nepevucieHs! Bee mapaMeTpsl
OLICHKH 8 DaJIOB — NepednclIeHbl Bee apaMeTphl; UMEIOTCS HETOYHOCTH
nokasarenei 6 0a/IOB — NPaBUIILHO MIEPEYHCIIeHb] MEHEE NTOJIOBUHBI
00beKTa [1apaMeTpoB
4 Gana — nepevrcieHbl MeHee MOJIOBUHBI 1apaMeTPOB; HMEIOTCS
HETOYHOCTHU
2 DaJuta — Bee TIepeYHCIICHHBIE TapaMeTphl COJEPKAT TpyOble
OLIHOKH

0 6amioB — OTCYTCTBYIOT TApaMETPBI

4.2 KPUTEPUH OHEHKH YCTHBIX OTBETOB
OO1uii Gat 32 OTBETBI HA BONIPOCKHI cobece10BaHus He I0JIKeH MpeBblath 15 6amios.
Cymma 6aioB 3a OTBETHI 110 OHJIETY M YCTHBIE OTBETHI Ha coGeceI0BaHMH He JO/IKHA

npessiath 100 6aos.
S. OCHOBHASI JIMTEPATYPA

1. IopiuHeBbie ABUraTeNH: TEOPHS, MOAEIUPOBAHHE H PACUET IPOLECCOB. YueGHHK
no kypey "Teopus paGodmx npoleccoB U MOJEJMPOBAaHHE IIPOLECCOB B JIBHraTElIsX
BHYTp. CropaHus'" 110 HanpasieHuto noarorosku 140500 "Duepromammunocrpoerue” / b.
A. Iapornasos, B. B. Illnmkos —Yens6unck: Msnarensckuii Lientp OYpI'Y, 2011. —
524 c.

2. JlBurateny BHYTPEHHETO CropaHus : yueb. Ui BY30B [0 CIIELHAIBHOCTH
"ABToMOGHIM M aBTOMOOMII. X03-BO" HAIpaBlIeHUs "DKCILTyaTalhs HA3EM. TPaHCIL. U
TpaHcI. obopynosanus”: B 3 kxH. . Ku. 2 / B. H. Jlykanun u gp.; moxg pex. B. H.

6




Jlykanuna, M. T". Illatposa. - W3y, 4-e, uenp.. - M. : Beicmag mixona, 2009, — 396 c.

3. Jlsurarenn BHyTpeHHero Cropanus : y4eb. st BY30B IO CHELMATBHOCTH
"ABTOMOGHIM U aBTOMOBUI. X03-B0" HalpaB/ICHUS TIOArOT. JUIUIOMHUP. CIIELHUATHCTOB
"OKcIutyatanus HazeMHOro Tpancriopra u TpaHcnopT. 06opynoBaHus": B 3 kH. . Ku. 1 /
B. H. Jlykanun, K. A. Mopo3os, A. C. Xauusiu u Ap.; o pen. B. H. Jlykanuna, M. T.
Ilatposa. - 3- u3s., nepepab. u ucnp.. - M. : Beiciuas mkosa, 2007. - 479 c.

4. KoncrpyupoBanue nsurareeii BHYTPCHHETO CTOpaHus : y4eOHMK 1l BY30B 10
CHELHAIbHOCTH "JIBurarenu BHYTpEH. cropaHus" HarpasJIeHUs
"OHepromarmroctpoenue" / H. 1. Haitnos u 1p.; non pex. H. J1. Yaiinosa. - 2-e U3, -
M. : MammHocTpoenue, 2011. - 494 ¢,

5. JlBuratenu BHyTpeHHEro cropanus. B 4 ku. Kn.2. Teopus TIOPIITHEBBIX M
KOMOWHUPOBaHHBIX JABMraTeNell. Yuel. mo CIICLIHANBHOCTH "J[BUraTeNu BHyTpeHHero
cropanus"/ Opmun A.C., Kpyrios M.T., Beipy6os JI.H., UBamenko H.A. u ap.; Ion
pen Opmuna A.C., Kpyriosa M.T'. - 4-¢ U3JlaHue, nepepaboTaHHOE U ONOJIHEHHOe., -
M.: Manmsoctpoenne, 1983. - 372 c.

6. /lBuraTenn BHyTpeHHEro cropanus. B 4 ku. Kn.3. Konctpyuposauue u pacyer Ha
TPOYHOCTE MOPIIHEBEIX ¥ KOMOMHMPOBAHHBIX JBHTATENeH: Yue6. ro CHEeIUaNbHOCTH
"JlBUraTenn BHyTpEeHHEro cropanms"/ Beipy6os JI.H., Edumos C.U., Ueamenko H.A.
ap.; llom pex Opmuna A.C., Kpyrmosa M.I. - d-e H3laHue, nepepaboTaHHOE H
JONOJIHEHHOE. - M.: MammuHoctpoenue, 1984. - 384 c.

7. IBurarenu BHyTpeHuero cropanus. B 3 xu. Ku.2. JlHamuKa 1 KOHCTpyHpoBaHKe:
Vueb./ Jlykanun B.H., Anexcees U.B., IlarpoB M.T". u np.; TTox pen Jlykanuna B.H. -
M.: Bricias mkona, 1995. - 319 c.

8. JlBMrarend BHYTpeHHero cropanus. B 4 ku. Ku.4. Cucremsr TIOPIIHEBBIX H
KOMOMHHUPOBAHHELIX ABHraTelei. Yue6. o crenuansHocTyd "JIBurarenu BHYTPEHHETO
cropanus"/ Opiun A.C., Kpyrios M., Bripy6os JI.H., UBamenko H.A. u np.; Ion pen
Opnuna A.C., Kpyrinosa M., - 4-¢ U3NlaHKe, rnepepaboTaHHOe U NOMONHEHHOe. - M.
Mammnoctpoenne, 1985. - 456 .

6. 1OMMOJIHUTEJBHAS JINTEPATYPA

1. Bounor A.H. Cropanue B OBICTPOXOMHBIX MOPIIHEBBIX JABUIATEIAX. - M.:
Mammnoctpoenne, 1977. — 280 c.

2. AcraxoB U.B. u ap. TonnusHbIE cucTeMBl U 9KOHOMHWYHOCTh AU3ejield. - M.:
Mamunoctpoenue, 1990, - 288 c.

3. KpyroB B.M. ABromarnyeckoe perynuposanue u ynpasiaenue JIBC. - M.:
Mamunocrpoenue, 1989. - 416 c.

4. Honeix K.I'. [lunamMuka aBTOMOGHTBHBIX 1 TPAaKTOPHBIX ABUraTenei. - M.:
Bricmas mkoma, 1972, - 327 .

5. Kpyrnos M.I"., MennoB A.A. TazoBas AMHAMUKa KOMOMHUPOBAHHEIX JIBUTATEeH
BHYTPEHHEro cropanus: Y4. [TocoGue. —M.: Mammnoctpoenue, 1988. —360 c.

6. I'opOynos B.B., Iarpaxansues H.H. TokcHYHOCTE ABUTATElIell BHYTPEHHEr o
cropanusi: Y4ebHoe nocotue. - M.: Usn-so PY]IH, 1998. - 214 c.

/. ToxemnocTs otpaGorasumx rasos / Mapkos B.A., bammpos P.M., Kucios B.I'.

v 1p. - Ya: Usn-so BI'AY, 2000. - 144 .
7



8. baiikos B.IT. Typ6oxomnpeccops! ans HajunyBa auserieit: CripaBoyHoe nocobue. —
JI.: Mammuroctpoenwue, 1985. - 200 c.

9.ITokporckuit I".I1. Tommiso, cMazoumble MaTepHalIbl ¥ OXJIAXKAAIOIINE KHIKOCTH.
—M.: Manmsoctpoenue, 1985,

10. PaiikoB W.51. Ucnbitanus asurareseii BHYTPEHHETO CropaHus: YuyeOHHK. - M.:
Beiciras mkona, 1975, - 320 .

11. MiBamenko H.A., Baruep B.A., I'pexos JI.B. Ju3eNbHbIe TONIHBHBIE CHCTEMBI ©

SJICKTPOHHBIM  ynIpaBlieHHeM: Y4ueGHO-IpakTHYecKoe mocobue, — Baprayn: Hsn-Bo
AnI'TY, 2000. - 111 c.

7. IIPO'PAMMHOE OBECHEYEHHUE U UHTEPHET-PECYPChbI

1. @enepansubiil 3akon PO or 23 HOs0pa 2009 roma Ne 261-®3. O6
SHEProcOepekeHUH U O MOBBIUEHUH SHEPreTHYeCKOH 9()(PEKTUBHOCTH M O BHECEHMH
H3MEHCHUH B  OTHEJbHbIE 3aKOHONATENbHBIE  AKTE Poccuiickoit  ®eneparyu
http://old.economy. gov.ru/minec/documents/doc1259754338763

2. Poccutickas I'ocynapcrennas 6ubnuorexa URL: http://www.rsl.ru/

3. Poccuitckas HaunoHansHas 6ubauorexa URL: http://www.nlr.ru/

4. Public.ru — my6muunas uureprer-6u6morexa URL: http://www.public.ru/

5. YHuBepcuterckas 6ubmmorexa «Onliney

6. OBbC «JIanb», 1OCTYI K GecriarnoMy makery http://e.lanbook.com

7. Hayunas snexrponnas 6ubnmnorexka eLIBRARY (http://www.elibrary.ru/)

PABPABOTYUKH

3asenyromuii kadeapoit

«IBC», K.T.H., nonieHT — / “ 277 A.E. ITomnos

IIpod. kadenpsr
«/IBC», n.1.H., npodeccop W 7 —~ B.E. Jlazapes



