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ITPOTPAMMA
BCTYIHTEILHOTO MCTIBITAHMS B aCTIUPAHTYPY 10 Hay4HOM CIIELMAIEHOCTH
2.4.2 — “Onekmpomexnuueckue Komnuercsr u cucmemot”

1. MIPOLEIYPA ITPOBEJIEHUS DK3AMEHA

OK3aMEeH IIPOBOJUTCS B OYHOM dopmare.

Dopma NpoBeneHMA 3K3aMEHa — ITHCHMEHHO (OTBETBI Ha BOMpPOCHI BBIOPAHHOTO
NPETEHICHTOM OuiieTa).

KommuecTBo BOmpocos B 6umere onpezpensercs IlporpaMmoit BCTymHUTENBHBIX
HCIBITAaHUH 0 COOTBETCTBYIOLICH Hay4YHOH CTICLMAIbHOCTH ¥ PABHO 2.

Bpemst u1s 10AroTOBKM MHCEMEHHBIX OTBETOR Ha BOIPOCKEI — HE MeHee 60 MUHYT.
MakcumansHoe Bpems s noaroroBkd 180 MuHYT (TOuHOE BPEMS YKa3bIBAETCS
9K3aMEHALMOHHOH KOMHCCHEN ).

Ilepen HayasoM sk3aMeHa BMmecTe c OHJIETOM BCe NpeTeHHEHTHI MOJIYYal0T
KapTo4kH ¢ ykasanuem ID nocrynaromero.

OTBeThI Ha BOmpOCHI aburypueHTsl odopMisiior Ha 3K3aMEHAIUOHHEIX JIUCTAX C
YKa3aHHEM Ha HHMX MHIUBUAYAILHOIO KOJa (ID nocrynatomero), 6e3 YKa3aHus
®amumn Umenn OryecTsa.

ITo wucreuennmn Bpemenu, o0Gosmauennoro 9K3aMCHAIIMOHHOM KOMHCCHelH Ha
TIOITOTOBKY OTBETOB, MPETCHAEHTHI CHAIOT JK3aMEHALMOHHBIE JIHCTHI HA IIPOBEPKY.
Kaprouku ID xpaHsiTest y npeTeHnenToB 10 06bsB1eH s PE3yIbTAaTOB 3K3aMeHa. UneHsl
KOMHCCHH 03BYMHBAIOT IaTy U BPEMs OTJIAIIEHHS PE3yILTATOB.

Ilpu ornamennn pesynsratos IIPOBCPKH ITMCBMEHHBIX OTBETOB YJIEHBI KOMHCCHH
Ha3bIBalOT ID moctymaromero u ero pesynbTar B Oayax. Haspanueblii MOCTYNAOIHH
HPCABABIACT KAapTOUKY C COOTBETCTBYIOIMM ID mMoOCTymamomero m Hasnsaer CBOIO
@amuimio Mmst OTuecTBO 115 BHECCHMS MH(POPMALIMH B IIPOTOKOJ IK3aMEHa.

B cnyyae mecormacus mocrymaromero ¢ BBICTABJIICHHBIME OajlaMH OH BIIpaBe
IIPOHTH COOECEI0BAHNE C 3K3aMEHALMOHHON KOMHCCHEH. Bonpockl, BelHOCHMEBIE Ha
cobeceioBaHue, MOKHBI OBITH B paMKax IIporpamMMsbl BCTYNHTEIBHBIX HCIILITAHMIL
KomnyecTso Bonpocos na cobecenosanmm — He Gojtee Tpex.

Bomnpoce cobecenoBanus otpaxarorcs IIPOTOKOJIE 3K3aMeHa.

Bajuibl 3a oTBeTHI Ha JOMONHHUTENTBHEIE BOIIPOCHI COOECEOBAHUS OTPAXKAIOTCS B
TTPOTOKOJIC SK3aMCHA M CYMMHpYIOTCS C GaJlaMM 33 HCHMEHHBIE OTBETHI Ha BOIIPOCHI,
ITpu 3TOM cymMmapHsIit 6asm 3a 0bwenpodeccHoHaNbHbIE KOMIIETEHIHH (cymma Gasios
33 OTBCTBl IPETCHACHTA Ha BONPOCHI N0 OHIETY M OTBETHI HA JOMOIHUTCTLHBIC
BOIIPOCHI) HE I0JDKEH IpeBbimath 100 6aios.

Banbl, BEICTaBIEHHBIC 32 OTBETHI IpeTEHACHTA Ha BOIIPOCHI 110 OMJIETY U OTBETHI
Ha JIOTIOTHUTE/ILHBIC BOTIPOCKHI, OOCYXKIEHHIO HE TOMICKAT. B Clly4ae Hecorjacus
TOCTYNAIOMEro ¢ BBICTABICHHBIMHU OajljlaMH OH BIPaBe, COTJIACHO .35 ITpaBun npuema,
110/1aTh ANEUISAIHIO.

Jlobasnenne GamioB 3a kaxmoe HHIMBU/yalIbHOC IOCTHKEHHE IPOM3BOIUTCS
TOJIEKO MPH TIPEOCTABICHUH KOMUCCHH MOATBEPIKAAOIMX JOKYMEHTOB.



Ceenenns 00 UMHAMBHAYAIBHBIX JOCTIXKCHUSX M INOATBEPKAAIONINE  HUX
AOKYMEHTBI JIOJUKHBI OBITh IIPEAOCTAaBICHBl KOMHCCHHM [0 TOJNYYEHHs KapTOYKH C
ykasanneMm ID  mocrymaromero m  Jk3aMeHauMoHHoro Omnera.  CBepenms,
IIPE/IOCTABICHHBIC II03HEEC OrOBOPEHHOrO0 CpOKa, HE YYUTHIBAIOTCA. Bo Bpems
TIOArOTOBKH OTBCTOB 3K3aMCHAIIMOHHAs KOMMCCHS IIPOBEPSAET IIPEAOCTABJICHHBIE
AOKYMEHTBI ¥ TPOM3BOAMT MX OLICHKY Ha 0CHOBaHuH 11.37 [IpaBui npuema.

bamner 3a MHAMBHAYyalbHBIE NOCTIKEHHS 3aCUMTHIBAIOTCA TPH YCIOBHH HX
COOTBETCTBUS HAy4HOH CICLMAIbHOCTH IIPOTPaMMBI ACIHMPAHTYPhl, HA KOTOPYIO
IIOCTYIIaeT aOUTYPHEHT,

bamnbl 3a MHIMBHMIyalbHBIC JOCTIKEHHs 3aIONHSIOTCS KOMHCCHEH B JIMCTE
VHAMBHYANIbHBIX JTOCTHKEHHH W BHOCATCS B MPOTOKOJ 3K3aMEHa.

HpOTOKOHI)I BCTYIIMTCIIBHBIX 3K3aMCHOB, 3K3aMEHAIIMOHHBIE JIUCTHI U JIUCThI ydcTa
HHAHUBHIYaJIBHBIX JOCTHXECHUHN NEpEaarTcs B LEHTPAJIbHYIO IIPUEMHYKD KOMHMCCHIO
AJId BBOJIA OLICHOK B CUCTEMY YHI/IBepI/IC B ICHb OI'VIallICHUA PE3YJIbTAaTOB 3K3aMEHa.

[Tocne BBOma OaJUIOB IPOTOKOJBI, 3K3aMEHALMOHHBIE JIMCTHI M JIMCTHI ydera
MH/IMBUIYAIBHBIX JIOCTH)XCHUH IEPENAIOTCS B OTACN ACIUPAHTYPhl M XpaHATCS B
JIMYHOM JIeJI€ TIOCTYTAOIIETO.

2. COAEP)KAHHUE ITPOI'PAMMBI

IIporpaMma BCTynHMTENBLHOrO 3K3aMeHa IO HAy4YHOH CremuanbHOCTH 2.4.2 —
“ONEeKTPOTEXHHYECKHE KOMIUIEKCH M CHCTEMBI” 110 2 pasaenam:

1. Snexkmpomexnuxa u snekmpomexanuxa. DIEKTPUUCCKHE  LEIIH.
AKTHBHAsI, PCAaKTHBHas M M0JTHAA MOIIHOCTH. [1epeXo/HbIe Mponecchl. DNeKTPUYecKHil
TpaHchopMaTop. ‘

2. OJnexmpomexmuuueckue  KOMHIeKCbl U meopua  YRpaeneHus.
ACHHXDOHHBIH  3JIEKTPONIPHBOA. CHHXPOHHBI  3JEKTPONPUBOA. - DJIEKTPOIPHBOL
IIOCTOSHHOTO TOKa. OCHOBHBIE KPUTEPHH YCTOHYMBOCTH. BEKTOpHOE yIpapjeHHUE
TI0JIyTIPOBOJHUKOBBIMH IIP€00Opa30BaTE/ISIMH YAaCTOTHI.

B cocTaB 5k3aMeHaIMOHHOI0 OMIeTa BXOAAT 2 BOIIpOCa:

1 Bonpoc u3 paszena «dneKmpomexHuKa u neKmpomexanuKay

2 Bompoc w3 pasuena «IaeKmpomexHuuecKue KoMRAeKchl U Mmeopus
YRpasaeHus)

3. 9K3AMEHAIIMOHHBIE BOITPOCHI

IK3amenayuonnsie onpoceot Kk pazodeny 1 “Inekmpomexnuxa’:

1. Tlonste 00 osmekTpudyeckux 1ensax. JIMHeHHbIe ©  HENHHEHHBIE CONPOTHBJICHHS.
Hepa3sBeTBieHHBIE H pa3BETBIICHHBIE 3JIEKTPHYECKHE IIETIH.
2. 3akonsl Oma u Kupxroda st THHEHHBIX 1i€Teii OCTOSHHOTO TOKA.
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Pa6ora n Momuocte. KIIJ[ HCTOUHHMKA 3NEKTPHYECKON IHEPrHH. DHEPreTHUECKUH OanaHc B
JIEKTPHYECKOH 1IENH NMOCTOAHHOTO TOKa.

Pacuer cy10HBIX 1ienel MOCTOSHHOTO TOKa ¢ MOMOIIBI0 3akoHOB Kupxroda.

MeTo1 KOHTYPHBIX TOKOB.

CHHyconalbHbBIE TOKH U HanpskeHus. JleficTByrolee U cpejiHee 3HaYeHHs CHHYCOHIAIBHOIO
Toka. M300pakeHHe CHHYCOMJQIBHBIX BEJHYHH BEKTOPAMH Ha KOMIUIEKCHOH IUIOCKOCTH.
Kommnnekcnas ammmryaa. KoMiuteke neiictByronero 3naueHus. BekropHas auarpamma.
[TocnenosarenpHas 1ens nepemeHHoro Toka ¢ R, L u C. Pe3onanc HanpsikeHHI.

Ilens nepeMeHHOrO TOKa ¢ NapayuienbHbIM coequHenneM R, L u C. Pe3oHaHc TOKOB.

3akonsl Oma u Kupxroda B cuMBoiamMdeckoil ¢dopme 3amuc. IIprMeHeHHE BEKTOPHBIX
JMarpamMm IpH pacueTe 3JIEKTPUYECKUX LieNIeH CHHYCOHAIBHOTO TOKA.

AKTHBHas1, peaKTHBHAs M TOJIHAA MOIIHOCTH. BEIpa)keHHe MOIIHOCTH B KOMIUIEKCHOM (opme.
H3mepenne moimHocTu BaTTMETpoM. bananc MolHocTeH B 1ieny CHHYCOMAAILHOTO TOKA.

. Tpexdasnas cucrema DJIC. TlpeumymectBa Tpexdasubix ueneil. Ilpencrasinenue

JIIEKTPHYECKUX BEJIMYHH TpeX(a3HOro ToKa TPHTOHOMETPHYECKUMH (YHKIHSIMH, TpaduKamMu,
BEKTOPaMH M KOMIUIEKCHBIMH YHCIIAMH.

IIpsmas u obpaTHas mociIeOBaTENLHOCTH uepeoBaHus (a3. OCHOBHBIE CXEMBbI COEIMHEHHS
Tpex(asubix nenei. COOTHOIEHHS MEXIY TUHCHHBIMU U (Da3HBIMH HANPSHKEHUSIMH H TOKAMH
TIPY CUMMETPHUYHOI U HECUMMETPUYHOH Harpyskax.

Pacuer TpexdasHsIX 1enei 1o cxeMe 3Be3/1a-3Be3/1a C HYJIEBBIM ITPOBOIOM.

Pacuet TpexdasHbIX 1enei o cxeme 3Be3a-38e31a Oe3 HyJIEBOro MPOBOA.

PacueT Tpex¢a3HbIX 1enei o cxeMe 3Be3/1a-TPeyroJIbHUK MPH Pa3HbIX THIIAX HArPy3KH.
AKXTHBHas, peaKTHBHas M IOJHas MOLIHOCTH TpexdaszHoit cucremsl. M3MepeHHe aKTHBHOM
MOIIHOCTH B Tpex{a3Hoii cucTeMe.

SIBneHHe CaMOMHAYKIHMH H B3aUMOMHIYKIMH. PacueT 3MeKTpHYECKHX IeNMeH IMpH HaJTHIHH
MarHMTHO-CBfI3aHHBIX Karymiek. IlocnenoBarenbHoe coeqMHEHME MAarHUTHO-CBSI3aHHBIX
KaTyIIeK.

Pa3Bs3pIBAHHE MarHUTHO-CBSA3aHHBIX IENIEH.

Teopema o 6ayilaHce aKTHBHBIX M PEAKTHBHBIX MOLTHOCTEH.

ITonatne o mepexoJHBIX TMpolieccax. 3aKOHBI KOMMYyTaluu. HavyanbHble 3HaYeHHs BEJIMYHH.
CBobOoaHast ¥ NPUHYKIEHHAs COCTABIIAIONIME TOKOB U HAaNPsHKEHUH.

. Kinaccudeckuii MeTo/] pacueTa nepexoaHbIX IPOIECCOB.
22.
23
24,

OmnepaTopHBIH METO/ pacyeTa IePEXOAHBIX IPOLIECCOB.

3axonsl OMa u Kupxroda B oneparopHoii popme.

Henuueitnple 1enmu moctosHHoro Toka. OcHoBHBle mnoHATHS. [locnenosarenbHoe,
napajule/lbHOe ¥ CMEIIaHHOE COeJMHEHHE HeTMHEHHBIX CONIPOTHBIICHHH.

MarnutHsle 1iend. OCHOBHBIE MOHATHA. XapaKTEPUCTHKH GeppOMarHUTHBEIX MaTepHaJIOB.
3akonsl OMa 1 Kupxroda a1s MarHUTHBIX LIETIEH.

YcerpoiicTBO W mpuHOMN JgeiicTBUs  ogHodasHoro TpaHcdopmaropa. Koadduiment
TpaHcopMaIH HaNpsHKEHHH.

Pa6ota ogHodazHoro TpanchopmaTopa noj Harpyskoi. TpanchopMmanus TOKOB.

CxeMbl 3aMeleHHs TPaHC(HOPMATOPOB.

VeTpoiicTBo TpexdaszHoro TpancdopmaTopa H rpyIisl COeIHHEHHS ero 0OMOTOK.

JlapannensHas pabota TpexdasHbix TpaHcopmaTopoB. ABTOTpaHC(OPMATOp, YCTPOMCTBO,

TNPHUHITAIT I[ei’{CTBPI}I, OCHOBHBIC XapaKTCPHCTHKH.

Paznen II. “SnexmpomexHuyeckue KoMnieKcsl u meopus ynpaeneHus’”

YeTpoicTBO M IPHHLIAI ICHCTBUSA TpeX()a3HOTo aCHHXPOHHOI'O 3JIEKTPONPHBO/IA.
MexaHH4ecKas U 3JIEKTPOMEXaHHYeCKast XapaKTePUCTHKH aCHHXPOHHOTO 3JIEKTPONIPHBO/IA.
Y cTOWYHBOCTE pabOTHI ACHHXPOHHOTO JIeKTponpHBoza "B MajoM" 1 "B Gosbiom".
Crnioco0bl mycka aCHHXPOHHOT'O 3JIEKTPONPHBO/IA.



5. PeryiupoBaHHe YaCTOTHI BPAILIEHUS aCHHXPOHHOTO 3JIEKTPONPUBO/IA C (hasHEIM POTOPOM.

6. CrocoObl TOPMOXKEHHUSI aCHHXPOHHOTO 3JIEKTPOIIPHBO/IA.

7. YcTpo#CTBO, M IPHHIUII ACHCTBHSA 3JIEKTPOIPHBO/IA IIOCTOSTHHOTO TOKA.

8. VYCTpoiicTBO, M MIPHHIMII IeHCTBHA reHepaTopa noctosHHoro Toka (I'TIT).

9. Tlonepe4Has peaKIMH AKOPs B JIEKTPONPHBOJIE IIOCTOSHHOIO TOKA.

10. DIEKTPONPHUBOA TOCTOSHHOTO TOKa MApajUlelbHOro Bo3OykJeHHA M ero paboune

XapaKTePUCTHKH.

11. DIeKTPONPHBO TMOCTOSHHOTO TOKA IIOC/IEIOBATENbHOTO BO30YkKJIeHHs H ero paboune
XapaKTEPUCTHKH.

12. DNeKTPONIPUBOA  MOCTOSHHOIO TOKa CMeNIaHHOro Bo30OyXkneHus M ero  paboune
XapaKTePUCTHKH.

13. CniocoObI mycKa 3JeKTPONpPHBO/IA IIOCTOSHHOIO TOKA.

14. Cnioco6bI peryJIMpoBaHuUsi YaCTOTHI BPALEHHs JJIEKTPOIIPHBOJIA IMOCTOSHHOTO TOKA.

15. CmocoObI TOPMOXKEHHUSA HJIEKTPOIPHBO/IA IIOCTOSHHOTO TOKA.

16. YcTpo#icTBO, IPUHIMI ACHCTBUSA CHHXPOHHOTO 3JIEKTPOTIPHBO/IA.

17. XapakTepHCTHKH XOJIOCTOTO XOJa, HArpy3o4yHas H KOPOTKOTO 3aMBIKaHHS CHHXPOHHOT'O
3NIEKTPOIIPHBOJA. BHemHMe — XapaKTepHUCTHKHM  CHHXPOHHOTO  2JIEKTPONPHUBOJA.
PerynupoBOYHEIE XapaKTEPUCTHKH CHHXPOHHOTO 3JIEKTPOIPHBO/IA.

18. VcioBus mapawienbHOM paboThl CHHXPOHHBIX TEHEpaTopoB. BkioveHHe CHHXPOHHBIX
reHepaToOpoB Ha MapaulelbHyo paboTy.

19. [IpHHIMIBI ~ PEryJIMpPOBaHHS AKTHBHOH M PEaKTHBHOM  MONIHOCTEH  CHHXPOHHOTO
3JIEKTPOIIPHBO/JIA.

20. OcHoBHble kpuTepuH YycToiunBocTH. [IpuMeHeHHe IOrapM(MHYECKHX UYACTOTHBIX H
$a304acTOTHBIX XapaKTEPUCTHK IIPH aHAIM3€ M CHHTE3€ CHCTEM aBTOMAaTHYECKOIo

pEryJInpOoBaHuA JNIEKTPOTEXHHYICCKHUX KOMIIJICKCOB. BCKTOpHOC yhnpaBJICHHE
HpCOGpaBOBaTCHHMPI IEPEMEHHOI'0 TOKA.

4. KPUTEPUHU OLIEHKHU IIMCHBMEHHBIX OTBETOB TIPETEHIAEHTOB U
OTBETOB HA BOIIPOCHI YCTHOI'O COBECEJOBAHUA
4.1. KPUTEPUHU OIIEHKHU IIMCBbMEHHbBIX OTBETOB 3A KA BINA
BOIIPOC ‘
Kax1plit BOIPOC OLIEHUBAETCS TI0 KATEropusiM. MakcHMaIbHOE KOJIMYECTBO OaioB 3a
Bompoc cocranisieT 50 6aJUI0B M CKIIaJBIBACTCS U3 KOJHYECTBA 0aJuIoB 3a KAy
KaTETOpHIO.

Kareropus Kpurtepuii
1. OcHOBHBIE 10 6aI0B — AaHbI ONPECIICHHS BCEX IIOHATHH
[IOHATHSA U 8 GaJIOB - JaHbl ONPEAETICHUS BCEX IOHATHH; UMEIOTCH
oTpeIeIeHUs HETOYHOCTH B ONPEICICHUAX
6 6aJI0B — JaHbI IPABHIILHBIE ONPEAETICHHS MEHEE MTOJIOBUHBI
IIOHATHH

4 GaJuta — 1aHbI ONPEJIEIICHUS] MEHEe I10JIOBUHBI TIOHATHI;
HMMEIOTCS HETOYHOCTH B OIIPEEIICHUAX

2 GaJuia — BCe ONpeesIeH s COAEPKAT rpyOnle OMHOKH

0 6ay1710B — ONpeAEICHUSI OCHOBHBIX IIOHATHS OTCYTCTBYIOT

2. Tunel, BUOBI 10 GanoB — NepeyYrCIIEHbl BCE THIIBI, BUJIbI

o0beKTa 8 6GaJJIOB — NIEPEYMCIICHBI BCE THIIbI, BUbI;, IMEIOTCS HETOYHOCTH
6 6aJU10B — MPAaBUJILHO NEPEYUCIIEHBI MCHEE TI0JIOBUHBI THIIOB,
BHJIOB




Kareropus

Kpurepuii

4 Gajuta — epeyucICHbl MEHEE I1I0JIOBUHBI THIIOB, BUJIOB; HMEIOTCS
HETOYHOCTH

2 Gajuia — BCe IIEPEUHCIICHHBIEC THIIBI, BUBI COICPIKAT IpyObIe
OIINOKH

0 6aJJI0B — OTCYTCTBYIOT THIIBI, BUJIbI

3. CocraB 10 6ay110B — nepevYHCIIEHBl BCE COCTABHBIC JJIEMEHTBI
(cocTaBHBIC 8 0aJIJIOB — IIEPEYHUCIICHBI BCE COCTaBHBIE AJIEMEHTHI; HIMEIOTCS
9JIEMEHTBHI) HETOYHOCTH
o0beKTa 6 0a/I0B — MPABHJIBLHO NIEPEYHCIICHBI MEHEE TIOJIOBUHBI COCTaBHbIE
3JIEMEHTBI
4 Bayia — MepevncIIeHbl MEHEE TTOJIOBUHBI COCTABHBIE 2JIEMEHTHI,
MUMEIOTCSI HETOYHOCTH
2 Oajula — BCE MEPEUMCIICHHBIE COCTABHBIE DJIEMEHTBI COJIEPIKAT
rpyOblie omHOKH
0 6aJUI0B — OTCYTCTBYIOT COCTaBHBIC JIEMEHTHI
4. CxeMsl, 10 6a10B — MPEACTaBIEHBI BCE CXEMBI, MATEMaTHYECKHE
MaTeMaTH4eckue | BeIpakeHHs U GopMyibl, rpaduueckoe n3o0paxeHue
BBIPXCHUS U 8 6ayI0B — NPEICTaBICHBI BCE CXEMBI, MATEMAaTHYECKHE
dbopMyibl, BRIp@XEHHS U (hopMyJIbl, rpaduyeckoe H300pakeHne; HMEKTCs
rpaduueckoe HETOYHOCTH
n300paxkeHue 6 0a/I0B — NMPAaBUIIBHO MIPEACTABICHO MEHEE IIOJOBUHBI CXEM,
oOBekTa MaTEMAaTHYECKUX BRIpAXKEHUH U HopMyJl, rpadHUECKuX

N300paKEeHUIA

4 6aJiia — NpeICTaBICHO MEHEE ITOJIOBHHBI CXEM, MATEMAaTHYECKHX
BRIp@XKEHHUH U HopMyI1, rpadHIecKUX N300paKEHNH; HMEIOTCS
HETOYHOCTH 7

2 Gajuia — Bce MPEICTABICHHBIE CXEM, MATEMAaTHUECKUX
BRIpAKEHHH U OpMYJI, rpadHUeCKUX H300paKEHHUHI CONEPIKAT
rpyOble OLIMOKH

0 6a/IOB — OTCYTCTBYIOT CXEM, MATEMaTHYECKUX BBIPAKECHUH U
dopmyi, rpadudeckux H300paKeHUH

5. ITapameTpsl
OLICHKHU
[oKasarteJci
o0BeKTa

10 6a/10B — MepevHCICHBI BCE I1apaMETPEI

8 6aIOB — NEPEYUCIICHBI BCE ITapaMETPhl; UMEIOTCS HETOYHOCTH
6 6aJI0B — NMPABUIIEHO NIEPEYHCIEHBI MEHEE ITOJIOBHHEI
apaMeTpoB

4 6ajia — epeurCIICHbl MEHEE MTOJIOBUHBI IIapAMETPOB; MMEIOTCS
HETOYHOCTH

2 Gata — Bce NepeYHCIIEHHBIC TapaMeTpPhl COJepKaT rpyosie
OIIMOKH

(0 6amwIoB — OTCYTCTBYIOT IIAPAMETPHI

4.2 KPUTEPUU OLIEHKH YCTHbBIX OTBETOB
O6muii 6asuT 3a OTBETHI Ha BOIPOCH cOOECEM0BaHNs HE JOJDKEH IPEBbIMIATE 15 0aJuIoB.
CyMMa 6aJuIoB 32 OTBETHI 110 OMJIETY M YCTHBIC OTBETHI Ha cobeceI0BaHUH HE JIOJDKHA
npessimate 100 6anos.
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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 each individual achievement 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 Admis sion 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.



2o

10.

11

12.

13.
14.
15.
16.

17.

18.
19.
20.

2.
22,
23.
24.

25,
26.
27.
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.
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INIPOTPAMMA
BCTYIIUTENIHOI'O MCIIBITAHHUS B aCIIUPAHTYPY N0 HAYYHOH CIIEUaIbHOCTH:

2.4.5 Dnepzemuueckue cucmemol U KOMHICKCbI
1. MIPOOEAYPA INPOBEJAEHUSI DK3AMEHA

DK3aMeH [IPOBOIUTCS B OYHOM (hopmare.

dopma MpoBeJeHHs dK3aMeHa — IMHCbMEHHO (OTBETHI Ha BOINPOCH! BBIOPAHHOTO
[PETEHIEHTOM OUJIeTA).

KomuuectBo BompocoB B Ounere ompenensercs IIporpaMMoii BCTYIHTENBHBIX
MCTIBITAHUI 110 COOTBETCTBYIOIEH HAYUYHON CHIeLHAIBHOCTH M PABHO 2.

Bpemst f71si MOArOTOBKM MMCHMEHHBIX OTBETOB Ha BOIPOCHI — He MeHee 60 MMHYT.
MaxkcumanbHoe BpeMs Juis MoArotoBkH 180 MHHYT (To4HOe BpeMs YKa3blBaeTcs
9K3aMeHallMOHHOM KOMHUCCHERR).

ITepes HayanoMm sk3ameHa BMecTe ¢ GHIIETOM Bee PETEHIEHTH MOTYYaroT KapTOUKH
¢ ykaszanueMm ID noctynaromero.

OtseTbl Ha BONPOCH! abUTYpHEHTH O(GOPMISIOT HA 3K3aMEHAlMOHHBIX JIHCTAX C
YKa3aHHeM Ha HUX MHIUBHIyanbHOro koaa (ID nmocrynaromero), 6e3 ykazanus ®aMunuu
Mmenn OtuecTia.

[Io wucTeyennm BpemeHM, OGO3HAYEHHOIO SK3AMEHALMOHHON KOMHCCHEH Ha
[IOATOTOBKY OTBETOB, IPETCHAEHTHI CHAIOT 3K3aMEHALHOHHBIE JIHCTHI HAa IIPOBEPKY.
Kaprouku ID xpansTcs y npereHneHTOB 10 00bABICHHS Pe3y IbTaTOB dK3aMeHa. UIeHbl
KOMHMCCHH O3BYYMBAIOT 4Ty ¥ BPEMsI OIJIAILIEHHS PE3YJILTATOB.

[lpu ornamenun pesyabTaToB MPOBEPKH NUCHMEHHBIX OTBETOB WIEHBI KOMHCCHH
HaseiBaloT ID mocrynaiomero u ero pesynsrar B Gamiax. HasaHHEIA mocTymaommit
NPeIbABIAET KAPTOUKY C CoOTBeTcTBYrOUM [D mocTymaromiero M Ha3bIlBaeT CBOIO
Gamumuio Mmsa OTyecTBo JUIs BHECEHHS HH(OPMALMK B TIPOTOKOJ SK3aMeHa.

B ciyuae Hecornacus noctynaromero ¢ BEICTaBIEHHBIMA GallaMy OH BIIpaBe MPOMTH
cobecelioBaHME €  3K3aMEHALHOHHOW KOMHMCcHeH. Bompochl, BBIHOCHMble Ha
cobeceroBanue, JIO/DKHEI OBITH B pamMKax IPOrpaMMBI BCTYIHTENBHBIX HCIILITAHMIA.
KonudecTBo Bonpocos Ha cobecenoBaHuy — He GoJiee Tpex.

Bomnpocer cobeceoBanns 0TpakaroTcs B IPOTOKOJIE HK3aMEHa.

banyer 3a 0TBeThI Ha JIONONHHUTENbHBIE BOIPOCHI COOECENOBAHMS OTPAKAIOTCS B
[MPOTOKOJIE K3aMEHa ¥ CyMMHUPYIOTCs ¢ OallilaMu 32 MUCbMEHHbIE OTBETHI Ha BONPOCHL. [1pu
3TOM CyMMapHbIii Oamn 3a obuienpodeccnoHanbHble KOMIETeHIMH (CyMMa 6aioB 3a
OTBETBI IPETEH/IEHTA Ha BOIPOCHI 110 OUJIETY M OTBETHI Ha JAOMOJIHUTEIBHBIE BOMPOCKHI) He
noJbKeH npesbimats 100 6annos.

bannel, BbicTaBlIeHHbIE 32 OTBETHI PETEH/EHTA Ha BOIIPOCKI 110 GUIETY M OTBETHI Ha
ZIOTIO/IHATE/IBHBIE  BONPOCHL, OOCYXIEHHIO He Iojiexar. B ciydae Hecornmacus
[OCTYMAIOLIEro ¢ BBICTABICHHBIMU GasylaMi OH BIpaBe, coriacHo .35 [Ipaswi npuema,
I10J1aTh aneIALHIO.

JlobaBrnenue 6annos 3a KaxJ10e HHANBHIYalbHOE TOCTHKEHHE IIPOM3BOIUTCS TOMBKO
IPH NPEI0CTaBICHUH KOMUCCHH MOATBEPIKIAIOIINX JOKYMEHTOB.

CBenerns 06 MHAMBUIYaIbHBIX JOCTHKEHUSX M MOATBEPKIAIOMIME UX JOKYMEHTHI
JOIKHBIL OBITh IPENOCTAaBIEHBl KOMHCCHH /0 MOJyYeHHs KapTOYKH ¢ ykasaHueM ID
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MOCTYNAIOLIET0 W 3K3aMeHallMOHHOro Ouiiera. CBeleHuUs, NpeaOCTaBIEHHBIE TO3HEE
OrOBOPEHHOTO CPOKa, He YYUTHIBAIOTCA. Bo BpeMs MOAroTOBKM OTBETOB YK3aMeHAIIMOHHAS
KOMUCCHsI TPOBEPSET IIPE/IOCTABICHHBIE JOKYMEHTbl M IPOM3BOJMT HX OLEHKY Ha
ocHosanuu 11.37 [IpaBun npuema.

Bamiel 3a MHIMBHIyalbHBIE NOCTHXKCHHS 3aCYMTHIBAIOTCH [PU YCJIOBHM HX
COOTBETCTBHsI HAy4YHOH CHIEUHaJbHOCTH IPOrpaMMbl aclUPaHTYPhl, Ha KOTOPYIO
TIOCTYTIaeT aOUTYpHEHT. i

bannel 3a MHAMBUAYanbHBIE JOCTH)KEHHS 3allONHSIOTCS KOMHCCHEH B JIHMCTe
VHMBUIyanpHBIX JOCTHIKEHUI U BHOCSTCS B IPOTOKOJ SK3aMeHa.

[IpoTOKOJIBI BCTYNMHUTENBHBIX 3K3aMEHOB, 9K3aMEHALMOHHBIE JIUCTBI U JIUCTHI yyeTa
MHIUBHYaJIbHBIX MOCTHXEHHH I€PeNaloTCsl B LIEHTPATIbHYIO NIPHEMHYI0 KOMHCCHIO IS
BBO/Ia OLICHOK B CHCTEMY YHHBEpHC B I€Hb OTJIALICHUs Pe3y/IbTaTOB 3K3aMeHa.

[locne BBOZa 6amI0B INPOTOKOIbI, HSK3aMEHAIMOHHBIE JMCTBI M JIMCTHI ydYeTa
HHIUBU/lyalIbHBIX TOCTHXEHUH NepearoTcs B OTAE] aClIMPaHTYPhl U XPAHATCS B JINYHOM
JleJie TIOCTYTIAIOLIero.

2. COAEPKAHME ITIPOT'PAMMBI:

Pasnen 1. DHepreTHyecKue CUCTEMEI

CucreMBl TPaHCIIOPTHPOBKH TeIJIOHOCUTENeH. TerioBble CXeMbl TeIIOBBIX .
dIeKTpocTaHiMid. CrucTeMbl yTuau3anuu terioTsl Ha TOLI.. CrcTeMsl BOLOMOATOTOBKH.
Opranuveckuii uukn Penkuna.

Pasnen 2. DHepreTudeckue KOMILIEKCHI

KombuunpoBaHHas  BbIpabOTKa  TEIIOTBI M 3JIEKTPUYECKOH  JHEPIHH.
OHEProKOMILIEKC ¢ TEIIOBBIM HACOCOM. JHEPTOKOMILIEKC C (OTOITEKTPHISCKOM
NaHeJpl0. DHEProKOMILIeKC Ha 6a3e BeTpOoycTaHOBKH. TerioBbIe HacOCH.

3.9K3AMEHALIMOHHBIE BOITPOCHI

IK3amenayuoHHole 6onpocst K pazoeny 1:
1.CucTeMbI TPaHCIOPTHPOBKHU TEIJIOHOCHTENEH. i
2.TenoBble CXEMBI TEMIOBBIX JIEKTPOCTAHIIMIA.
3.Cucremsl yTuau3anuu teriotsl Ha TOL,
4.CucTeMBl BOJIONOATOTOBKH.
5. Opranudeckuii ki Penkuna.
IK3amenayuonnvie 6onpocst K pasoeny 2:
1.KomGurnpoBanHas BIpabOTKa TEIUIOTHI U SIEKTPHIECKOMH DHEPIuH.

2.DHEProKOMIIIEKC ¢ TEMJIOBBIM HACOCOM.
3




BOIIPOC

3.OHeprokoMIuIeKC ¢ (hOTOITEKTPUUECKOI MTaHEBIO.
4.OHeprokoMIuiekc Ha 6a3e BETPOYCTAHOBKH.

5. TemnnoBble HACOCHI.

4. KPUTEPUHU OEHKHU MMCBMEHHBIX OTBETOB INPETEHJAEHTOB U
OTBETOB HA BOITPOCBHI YCTHOI'O COBECEI[OBAHI/I%
4.1. KPUTEPUH OUEHKHN MUCBMEHHBIX OTBETOB 3A KAK/bIN

Kaxp1ii Bonpoc oLieHuBaeTcs 110 KaTeropusaM. MakcHManbHOe KOJTHYecTBO 0aJljIoB 3a
BONpoc coctaBisieT S0 0asIoB U CKIaAbIBAETCS U3 KOJIMYECTBA OAIIOB 33 KaXIyIO

KaTeTropHIo.
Kareropust Kpurepuii
1. OcHoBHBIE 10 6217108 — 1aHBI ONIPEJIENIeH ST BCEX TIOHSTHIN
MIOHATHUS U 8 0anoB - JaHbI ONpe/IesIeHHs BCEX TOHATHH; MMEIOTCS
olpeneneHus HETOYHOCTH B OIpe/ie/IeHUsIX
6 6anI0B — JaHbI IPAaBUIIBHBIE OTPEIENICHUs] MEHEE TI0IOBUHBI
[IOHATHH
4 Gajuia — 1aHbI OTIpe/ieNieH s MeHee T0JI0BUHbI IOHATHIA,
HUMEIOTCS HETOYHOCTHU B OTIpeIeNIeHUsIX
2 Danua — Bce OIpesieNieHust CoiepKar rpyoble omubKu
0 6as10B — onpeieNieH sl OCHOBHBIX [IOHSATHSI OTCYTCTBYIOT
2. Tunsbl, BUIBI 10 6a1710B — nepevUCIeHbl BCE THITbI, BUIbI
oObekTa 8 6aJI0B — NepeYHCIIeHbI BCE THIIbI, BUIBI, HMEIOTCS HETOYHOCTH
6 6aIoB — IPAaBUJIBHO MEPEYHCIIEHbI MEHEE NT0JOBUHEI TUIIOB,
BUJIOB
4 Gajula — nepevrcIeHbl MeHee MOJIOBHHBI TUIOB, BUI0B; UMEIOTCS
HETOYHOCTH
2 Gauta — Bce IepeyurClIeHHbIe TUIIbI, BUIBI COJEPXKAT rpyObie
OIINOKH
0 6amIoB — OTCYTCTBYIOT THIIBI, BUMIEI
3. Cocras 10 6annoB — nmepeyrclieHsl Bce COCTaBHBIE 3JIEMEHTHI
(cocTaBHBIE 8 6a/I0B — NePeUYHCIIeHBI BCE COCTABHBIE 3JIEMEHTHI; UMEIOTCS
3JIEMEHTHI) HETOYHOCTH
o0bekTa 6 6a/I0B — MPaBHUJILHO MEPEYHCIIEHbl MEHee OJOBUHEI COCTABHbIC
3JIEMEHTBI
4 Gania — nepeyruclieHbl MEHee MOJIOBUHBI COCTABHBIE SIIEMEHTHI;
HUMEIOTCS HETOYHOCTH
2 Ganta — Bce MepeyrCIICHHbIE COCTABHbIE JIEMEHTEI COIEPKaT
rpyOsle omIMOKH :
0 6a/1710B — OTCYTCTBYIOT COCTaBHBIE 3JIEMEHTEI
4. Cxempl, 10 6annoB — npecTaBlIeHbl BCE CXEMbl, MATEMAaTHUECKHE
MaTeMaTH4YeCKHe | BBIpaKeHHMs U (GopMyIIbl, rpadudeckoe uzobpaxkeHue
BBIpaKCHUS 8 0a10B — MpeJICTaBIEHbI BCE CXEMBI, MaTeMaTUYeCKHUe
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(bopmybl, BBIpa)KE€HUS U (hOpMYJIBI, rpaduyeckoe H300pakeHHe; IMEIOTCS

rpaduueckoe HETOYHOCTH

n3o0paxeHue 6 06a/UIOB — NPAaBUIILHO IIPEJICTaBIeHO MeHee MOJIOBHUHBI CXEM,

o0BexTa MaTeMaTHYECKUX BBIPAXKEHUH U opMyl1, rpaduyecKux
n300paKeHui

4 Hanna — MpeCTaBIEHO MEHEe MOJIOBHHBI CXeM, MaTEMaTHYECKUX
BBIpQXKEHMI U (hopMyJ1, rpaduuecKuX H300paXkeHnil; IMEIOTCS
HETOYHOCTH

2 GaJuta — Bee Mpe/ICTaBIeHHbIE CXeM, MaTeMaTHUECKUX
BhIp&KEHUH U HOpMyJI, rpadHUeCKHX H300paXKeHUi coaepxar
rpyObie OIIHOKH

0 ©anoB — OTCYTCTBYIOT CX€M, MaTeMaTHUECKUX BBIPAKEHUHN U
GopmyJ, rpaduueckux u300paxkeHui

5. Ilapametpst 10 6anioB — nepevucieHs! Bce apamMeTphl
OLIEHKH 8 6aI0B — epevYrcIieHbl Bee apaMeTphl; HMEIOTCS HETOUHOCTH
IoKa3zaTeen 6 6a10B — MPAaBUIIFHO TIEPEUUCIIEHBI MEHEE TI0JOBUHEL
o0BeKTa napameTpoB
4 Banna — nepevrcIIeHbl MeHee [0JOBHHEI TapaMeTPOB; HMEIOTCS
HETOYHOCTH
2 Gaja — BCe IepeyrcIIeHHbIe apaMeTphl CoaepKaT rpyosie
OIIMOKH

0 6a10B — OTCYTCTBYIOT AapaMeTPhI

4.2 KPUTEPUU OLIEHKHU YCTHBIX OTBETOB
OO61uii 6am11 3a OTBETHI Ha BOMPOCHI cOBEceI0BAHUS HE TOIKEH npeBbIaTh 15 6amios.
CymMa 6aniioB 3a OTBETHI 110 OMJIETY M YCTHBIE OTBETHI Ha coOOeceI0BaHUU HE TODKHO
npesbiiats 100 d6anmos.

5. OCHOBHAS JIUTEPATYPA
l. HerpanuuuonHsle 1 BO30OHOBIsIeMble HCTOYHUKH 3HEPTHU: yyeOHOe rocobue /
P.B. 'oponos, B.E. I'y6un, A.C. Marsees. — 1-e usa. — Tomck: U3a-Bo ToMckoro
MOJTUTEXHUYECKOro yHUBepcuTeta, 2009. — 294 c.
6. 1OINIOJIHUTEJIBHASI TIUTEPATYPA
1. DHeprocOepesxeHne B TEIIOHEPreTHKE U TEMIOTEXHONOrUAX: yuebuuk  / O.J1.
Hanunos u np. — M.: Uzn-s80 MDOU, 2010.— 534 c. .

7. MIPOI'PAMMHOE OBECITEYEHUE U UHTEPHET-PECYPCBI
1. ®@enepanpueiii 3akoH P® ot 23 wHosOpa 2009 roma Ne 261-®3. 06
SHEProcOepeKeHUH U O MOBBIIIEHUH HEPreTHYeckKod 3(GeKTUBHOCTH M O BHECEHHH
M3MEHEHMH B  OT/eJbHBIE 3aKOHOJATeNbHble aKThl Poccuiickoit ®Denepanuu
http://old.economy.gov.ru/minec/documents/doc1259754338763
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IHPOI'PAMMA
BCTYNHUTEJIBHOI'O UCIIBITAHUS B ACITUPAHTYPY 10 HAYYHOH CHEIUaTbHOCTH:

2.4.6 Teopemuyeckan u npuUKIAOHAA MENTOMEXHUKA

1. MPOUEAYPA TPOBEAEHUSI DK3AMEHA

DK3aMeH NPOBOIUTCS B OUHOM hopMare.

®opma MpoBeNeHUs 3K3aMeHa — IHMCbMEHHO (OTBEThl Ha BOMPOCHI BHIGPAHHOIO
[pEeTeHIeHTOM OuJieTa).

KonnyectBo BompocoB B Ouiere ompenensercs [IporpaMMoil BCTYIMHTENBHBIX
MCTIBITAHUH 110 COOTBETCTBYIONIEH HayYHOM CIEeHATBHOCTH U PABHO 2.

Bpewmsi /1 MOArOTOBKM NMHChMEHHBIX OTBETOB Ha BONPOCHI — He MeHee 60 MUHYT.
Maxkcumanbnoe Bpems Ui TOAroToBKM 180 MMHYT (TOYHOe BpeMs yKa3bIBaeTcs
9K3aMeHAILMOHHON KOMHCCHEN).

[lepes HauasioM 3K3aMeHa BMeCTe ¢ OGMIIETOM BCe TPETEHIEHTHI IOIy4aloT KapTOUKH
¢ ykaszanueMm ID noctymnaromzero.

OtBeTbl Ha BONpOCH! abUTYpHEHTH O(GOPMISIOT HA 3K3aMEHAILMOHHBIX JIHCTAX C
YKa3aHWeM Ha HUX HHAMBHIYyasibHOro Koja (ID noctynaromero), 6e3 ykazanus Oamuiuu
Mmenn OtuecTsa.

[Io wucreyenmn BpeMeHH, 0003HAYEHHOrO 5K3aMEHALMOHHON KOMHCCHell Ha
[IOATOTOBKY OTBETOB, IPETEHICHTHI CHAIOT 5K3aMEHALlMOHHBIE JIMCTBl Ha IIPOBEPKY.
Kaprouku [D XpaHATCS y NpeTeHAECHTOB 10 OOBABIEHHS Pe3yIbTaTOB dK3aMeHa. UieHsl
KOMHCCHH 03BYYHBAIOT JaTy U BPeMsl OrJIallleHHs pe3yJIbTaToOB.

[Ipy ornamenun pesyabTaToB NMPOBEPKH MHCHMEHHBIX OTBETOB UIEHBI KOMHCCHH
HaspiBaloT ID mocTynaromero u ero pesynsTaT B Oaiiax. HassaHHBIN mocTymaromimii
NPEABABIACT KAapTO4YKYy C COOTBETCTBYIOIMM ID mocrtymaromiero u HasbelBaeT CBOKO
Damuuio Mms OTyecTBo JUIs BHeCeHHs MH(DOPMALMK B IPOTOKOI SK3aMeHa.

B ciyqae Hecormacus mocTynaomero ¢ BbICTaBIEHHBIMA GalllIaMi OH BIIPaBe IPOHTH
cobecefloBaHMe ¢  3K3aMEHALMOHHOW KOMHCCHeH. BoNpochl, BBIHOCHMBIE Ha
cobecenoBaHne, NOKHBI OBITh B paMKaX [POrPaMMbI BCTYIIUTEIBHBIX HCIIBITAHHIA.
KomniectBo Bonpocos Ha cobeceoBanuu — He Goltee Tpex.

Bonpocel cobeceroBanms 0TpakaroTCs B POTOKOJIE IK3aMeHa.

bannbl 3a OTBeTHI Ha JIONMONHHTENBHBIE BOMPOCH COOECEIOBAHUS OTPAKAIOTCH B
IPOTOKOJIE 3K3aMEeHa H CYMMHUPYIOTCS ¢ OalljlaMH 3a THCbMEHHbIe OTBEThI Ha BOnPockL. [1pu
5TOM CYMMapHbIH Oajr 3a obuenpodeccHoHalbHbIE KOMIIETEHIMH (CyMMa OaioB 3a
OTBEThI [IPETEH/IEHTA Ha BOMPOCHI 110 OMJIETY M OTBETHI Ha JIOTOIHUTEIBHBIE BOIIPOCH]) HE
noykeH npesbimats 100 6amos.

bajibl, BoicTaBIIeHHbIE 32 OTBETHI [IPETEHAEHTA HA BOIPOCHI M0 GHJIETY M OTBETHI Ha
JIOTIOTHATENIBHBIC  BONPOCHI, O0OCYKIEHWIO He TMoaiexar. B cayyae Hecornacus
TMOCTYIAIOIEro C BRICTABICHHBIMU OajllaMu OH BIpaBe, cornacHo 1.35 [Ipasun npuema,
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moJaTh aleJIsIHIO.

JloGapnenne 6annoB 3a Ka)10e MHAUBHAYATBHOE JOCTHKEHHE TIPOU3BOIUTCS TOIBKO
MPH TIPETIOCTaBICHUH KOMUCCHH MOATBEPKIAIONIUX JJOKYMEHTOB. .

Ceenenus 00 MHIMBUIYaJIbHBIX JOCTHKEHHUIX W MO/ITBEPHKAIOIIHEe UX TOKYMEHTBI
JIOIKHBI OBITh NPENOCTABIEHbl KOMHCCHH JIO MOIy4eHHs KapTOYKH ¢ ykazaHueM ID
MOCTYMAKOLIEr0 MU JK3aMEHAlMOHHOro Ounera. CBeleHHs, TPENOCTABIEHHBIE I03HEE
OrOBOPEHHOTO CPOKa, HEe yUYUThIBalOTCS. Bo BpeMs MOJArOTOBKH OTBETOB DK3aMEHAIMOHHAs
KOMHUCCHsI TMPOBEPSAET TNPENOCTaBIEHHbIE TOKYMEHTBI W IPOU3BOAMT HMX OLEHKY Ha
ocHoBaHuu 11.37 [IpaBun npuema.

bamner 3a WHIUBMIyanbHbIE IOCTHIKEHHS 3aCUMTHIBAIOTCA IIPH YCIOBUHM HX
COOTBETCTBMSI HAYYHOW CIEHHMAJbHOCTH IPOrpaMMBbl aclHpPaHTYPhl, Ha KOTOPYIO
MOCTyMaeT aOUTYpPHUEHT.

baimnel 3a WHIMBHMOYyalbHBIE IOCTHIXKEHHS 3alOJIHAIOTCS KOMHCCHEH B JIMCTe
WHIuMBYIyanbHBIX JOCTHKEHUH U BHOCATCS B MPOTOKOJI SK3aMEHa.

HpOTOKOHBI BCTYIIUTEJ/IBHBIX 3K3aMEHOB, 3K3aMEHAaIllMOHHEBIE JTUCThI U JIUCTHI yyera ¢
HHIWBHUAYaIIBbHBIX JIOCTHXKEHU N NEpEaaroTCs B LEHTPAJIBHYIO NMPHEMHYIO KOMHCCHIO OIS
BBOJia OLICHOK B CUCTEMY yHHBepHC B JICHb OTJIAllIEHHUS PE3YJILTATOB 3K3aMeEHa.

[Tocne BBOJa OannoB IIPOTOKOJIbI, J3K3aME€HAllUOHHBIC JIMCTBI M JIMCTBI Yy4YeTa
HHIAWUBHOYAJIbHBIX JOCTHXKEHUH IIEPEar0OTCA B OTAEI aCIIUPaHTYPhl H XpaHATCS B IMYHOM
JEJIC MOCTYIIaKIIEero.

2. COAEP)KAHHUE ITPOI'PAMMODbI:

Pa311en 1. Texunueckas TEPMOJMHaAMHKA H TCIIJIOTEXHHUKA

Metozsl onpenenenus MOTpeGHOCTH NPOMBILUIEHHBIX MOTpebUTeNnel B mape
ropsyen Boje. MeToas! pery1MpoBaHus OTIYCKa TeIUla U3 CHCTEM LEHTPATU30BAHHOIO
TeriocHatkenus. TennoBsle ceTh: UX Ha3HaYeHHE, KOHCTPYKIIMH; METOJIBI OTIpeIeNIeH s
pacyeTHOro pacxojna BOAbI W Tmapa. ['uapaBnuyeckuil pacdeT mapo-, BOLO- H
KOHJICHCATONPOBO/IOB; T'MIPABIMYECKHI PEXHUM TEIUIOBBIX ceTel. MeToisl BhIGOpa
OCHOBHOTO M BCIIOMOIaTelIbHOTO 000pyJ0BaHUS KOTEJIBHBIX; METOIbI paclpeleeH sl
Harpy3kd MeX1y KOTIaMH. MeTonMka cocTaBlieHMs W pacueTa TeIUIoBhIX cxem TOLI;
BBIOOp ee 000pyn0BaHUs. Y THIIM3ALHOHHBIE KOTEIbHbIE, TEMTIOHACOCHBIE YCTAHOBKH U
TOI, wucnonesyrommMe BTOPHYHBIC OJHEPreTHYECKHE pECYpCHl TNPEANPHATHH s
TeHEepallMHy Telja U JIEKTPOIHEPIHH.

Pasnen 2. TennomaccoobMen

PesxnuMbl TedeHns U cTpykTypa IByx(azHoro notoka. Cuiisl, Bo3eifiCTBYIONME Ha
ABHKEHHE MapOBBIX My3bIpei B oToke. Temnepartypa paboueit cpenbt i MeTaia TpyOb
B Ppa3IMYHBIX 30HaX TEIUIOOOMEHa NpHU HOKPUTHYECKOM JaBiIeHHH. V3MeHeHHe .
TeIIOQU3HYECKUX XapaKTePUCTUK Cpels! B 30He (hasoBoro mepexoaa mpu CKJI.
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HopmupoBanne kadecTBa BOJHOIO TEIUIOHOCHTEIs. MeTOABI MOJNy4YeHHS YHUCTOTO
napa:cernapanusi, MpOAYBKa, CTyIEeHYaTOoe HCIapeHHe, INPOMEIBKa rapa. BomaHo-
XUMHYECKHE PEXKUMBI 0JI0KOB ¢ OapabaHHBIMU ¥ IPIMOTOYHBIMH KOTJIaMH. [IpHHIMIIBI
peryliupoBaHusi ~ TeMIlepaTypsl  mapa. BrpeickMBaronme W MOBEPXHOCTHBIE
MapooXJaAMTeIM W MecTa HX ycTaHOBKH. [lapomapoBble Temio0OMEHHHKH,
Oaiimaccupopanue napa u ra3oB. OGecriedeHue 3a1aHHOTO aBlIeHHUs [IeperpeToro mapa.

3.9K3AMEHALIMOHHBIE BOITPOCHI

IK3amenayuonnvie 60npocwt K pazoeny 1:

1. TeruioBEIE CeTH: UX Ha3Ha4YCHHE, KOHCTPYKIIUHA; METO/bl OIIpeACICHHU paCcye€THOIO
pacxona BOJALI U Mapa

2. I'mipaBiv4ecKkuii pacyeT napo-, BOAO- H KOHIEHCATONPOBOI0B; THAPaBIMYECKH It
PEXKHM TEIUIOBBIX CceTel

3. Meronsl BEIGOpa OCHOBHOTO M BCIIOMOTaTebHOr0 000PYI0BaHUS KOTETBHBIX;
METOJbI pacrpesie/ieHUus Harpy3Kd MeX1y KOTIaMH

4. Meronuka cocTaBienus U pacyeTa TeruioBbix cxeM TILI; BeIGOp ee 06opynoBaHust

5. YTunuzanmoHHble KOTEJIbHBIE, TEIMJIOHACOCHEIE ycraHoBkH U TOLl, ucnons3yromue
BTOPHYHBIE DHEPreTHYECKUe peCcypchl MNpPEANPUSTUH Ui TeHepalMd Terua M
JJIEKTPOIHEPTUH

IK3amenayuonnvie 60nNpocul K pazoeity 2:

1. Pexumbl Tedenust u cTpykTypa aByx¢asHoro motoka. CHisl, BO3IefiCTBYIONIHE Ha
JIBH)KEHHE TTAPOBBIX My3bIpei B ITOTOKE

2. Temneparypa pabo4eit cpejibl M MeTaLa TpyObl B pa3iM4IHbIX 30HaX TeIIooOMeHa pH
JOKPUTHYECKOM JIaBI€HHH

3. Mamenenue Tero(u3uueckux XapakTepHCTHK CPeIbl B 30He (ha30BOro mepexosa mpH
CKJ1

4, HOpMHpOBaHHe Ka4yeCTBa BOAHOTI'0 TEIIJIOHOCHTEJIS. MCTOIILI MMOJIYYCHHUA YHUCTOIO
fnapa: ceénapanus, IIpoaAyBKa, CTyII€eHYaToe HCIIap€HHE, MPOMBIBKA Iapa

5. BoaHo-xumu4eckue pexiMbl 6J10KOB ¢ 6apaGaHHBIMK U MPSIMOTOYHBIME KOT/IAMH.

4. KPUTEPUU OLNEHKH ITMCbMEHHBIX OTBETOB INPETEHAEHTOB U
OTBETOB HA BOITPOCBI YCTHOI'O COBECEJOBAHUS
4.1. KPUTEPUH OHEHKH IIMCBbMEHHBIX OTBETOB 3A KAXKIBIN
BOITPOC
Kasxnpii Borpoc oneHHBaeTcs 1o KateropusM. MaKcHMaTbHOE KOJIHYECTBO 6aJIIOB 3a
BONpPOC cocTaBisieT 50 6aIoB M CKITabIBaeTCs U3 KOJIUYECTBA GAILIOB 33 KaXKIYyIO
8



KaTEeropHIo.

Kareropus Kpurepuii

1. OcHoBHBIE 10 6aiioB — naHbl onpeaeneHus BceX MOHATHIA
TIOHSTHS U 8 OaIoB - JaHBI ONPe/IeNICHHs] BCEX MOHSITHMH; UMEIOTCS
OIpe/iesIeHus HETOYHOCTH B OIpe/IeICHUX

6 0aJIOB — aHbl IPaBUIIbHEIE OTIPe/eNIEHUs MEHee TI0JIOBHHEI
TIOHATHH

4 Ganna — gaHbl ONpesie]IeHUs MeHee M0JIOBHHEI TIOHATHIA,
HMMEIOTCSI HETOYHOCTH B OIpe/IeIeHUAX

2 Gana — Bce onpe/ielieHus coepskar rpyosie ommuOKu

0 6ajs10B — oNpeeIeH sI OCHOBHBIX MOHSTHS OTCYTCTBYIOT

2. Tunel, BUABI

10 6ana0B — nepevrcieHsl BCe TUIIbI, BUIEI

o0BeKTa 8 6a/IoB — Hepeyncie bl BCE THITBI, BUBI, UMEIOTCS HETOYHOCTH
6 0aJUI0B — MPaBUIIBHO TEPEYHCIIEHE] MEHEE TIOJOBUHEI TUIIOB,
BUJIOB
4 Ganna — nmepevncIeHbl MeHee MOJIOBUHBI TUITOB, BUIOB, UMEIOTCS
HETOYHOCTH
2 Ganna — Bce MepedrcIIeHHbIe TUIIBI, BUIbI COIEPKAT rpyOhIe
OLIMOKHU
0 6a/JI0B — OTCYTCTBYIOT THIIBI, BU/IbI
3. Cocran 10 GautoB — nepevncieHsl BCe COCTABHEIE DIEMEHTEI
(cocTaBHBIE 8 DaIoB — MepevncIieHbl BCE COCTABHBIE 2JIEMEHTBI;, UMEIOTCS
3JIeMEHTBI) HETOYHOCTH
o0BbeKTa 6 0a/10B — NPaBUIIBHO NEPEYUCICHBI MEHEE TTOJIOBHUHBI COCTABHBIE
3JIEMEHTBI
4 Bajia — nepevrciIeHsl MeHEe MOJOBUHEI COCTABHBIE JIEMEHTHI;
UMEIOTCS HETOYHOCTH
2 Ganya — Bee NepeYHCIIEHHbIe COCTABHBIE 3JIEMEHTHI COMIEPKAT
rpyOble OmHOKH
0 Ga/IoB — OTCYTCTBYIOT COCTABHBIE 3J1€MEHTBI
4. CxeMbl, 10 6anoB — nmpeacTaBlIeHbl BCE CXeMbl, MaTEMaTHUECKHE
MareMaTH4Yeckue | BeIpakeHUs U (opMyIisl, rpaduyeckoe uzodpakeHune
BBIPQKEHHS U 8 OayIoB — NpejicTaBIeHbl BCE CXEMbI, MATEeMaTHUECKHE
bopmyisi, BBIpaKEHUA U QOPMYIIBI, rpadudeckoe n300paskeHHe; UMEIOTCs
rpaduveckoe HETOYHOCTH
H300pakeHue 6 OaI0B — IPaBUIIBHO TPE/ICTABIEHO MEHEE ITOJIOBUHBI CXEM,
o0beKTa MaTeMaTHYECKUX BbIpaXXeHUH U GopMyI1, rpahuuecKux

U300 paKeHui

4 Ganna — npejcTaBIeHO MeHee MOJIOBUHBI CXEM, MATEMATHIECKUX
BBIpP@KEHUH U HOpMyYII, rpaHueCKUX H300paXKeHuil; UMEIoTCs
HETOYHOCTH

2 Oanna — Bce NpeCTaBlIeHHBIE CXEM, MATEMaTHYECKUX
BBIpOXKEHUH U POpMyJ1, rpaduuecKuX H300pakeHuit comepkar
rpyOBIe OIHOKH

0 6aJu10B — OTCYTCTBYIOT CX€M, MATEMATUUYECKUX BBIPAXKEHHI 1
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hopmy, rpadHuecKkux n300paKeHu

5. TTapameTpsl 10 6ann0B — nepevrcIeHs! Bce rapaMeTphl

OLIEHKH 8 6aI0B — MepeyrCIIeHbl BCe apaMeTphl; UMEIOTCSl HETOYHOCTH
nokasareneii 6 6aJII0B — IPAaBUJIBHO MEPEUUCIIEHBI MEHEE TTOJIOBHHBI

o0BeKTa rapaMeTpoB

4 GaJna — nepevyrcIeHbl MeHee I0JIOBUHBI ITapaMeTpOB; UMEIOTCS
HETOYHOCTHU

2 Ganna — Bce TepeyrciIeHHble TapaMeTphl CoiepKat rpyosie
OLIMOKH

0 6amIoB — OTCYTCTBYIOT apaMeTpPhl

4.2 KPUTEPUHU OUEHKH YCTHBIX OTBETOB
O61uii 6am11 3a 0TBETHI Ha BONIPOCHI cOOECEeI0BAHMUS HE T0JKEH MPEBBINIATEL 15 6aios.
CyMma 6aisioB 3a OTBETHI 110 OHJIETY M YCTHBIE OTBETHI HA COOECE0BAHUY HE AOKHO
npesbimate 100 damios.

5. OCHOBHASI IUTEPATYPA
1. Cupnenskockuif, JI.LH. KoTenbHble ycTaHOBKH MPOMBIIIIEHHBIX
npeAnpusTHii: yueOnuk a1 By30s / JLH. Cunenskosckuii, B.H. IOpenes. —
HznarensctBo Bacrer, 2009.— 186 c.
2. Coxonos, ESI. Tennoduxamus u Temnosble cet: Y4eOHHK [jis By30B /
E.X1.CokonoB. — M.: Dueprouszmat, 2009.— 468 c.
3. Komnxo, B.M. Teruossie cetu: yuebHoe mocobue / B.M. Komnko. - MuHck:
BHTY,2011. — 188 c. |
4. TOIMMOJIHUTEJIbHAS IMTEPATYPA
1. DHeprocOepexeHue B TEIUIOIHEPreTUKE U TEIUTOTEXHONOIUsAX: yuebuuk / O.JL
Hanunos u ap. — M.: U3a-so MDU, 2010.— 534 c.
2. Tennosnepreruka. - M:.OOO MAUK «Hayka/Mutepriepuonuka», 2014, - Nel. —
80 c.
3. bapunosuu B.A., CmuproB FO.A. OCHOBBI TEXHHYECKOH TEPMOJAMHAMUKH M
TEOPHH TEIIO - ¥ MaccooOMeHa YuebHoe nocodue / B.A. Bapunosuy, FO.A. CMupHOB. -
M.: UHOPA-M, 2014. — 432 c.

7. MPOI'PAMMHOE OBECIIEYEHUE U UHTEPHET-PECYPCbI

1. ®enepanbuplii 3akoH P® ot 23 wHosbps 2009 roma Ne 261-®3. 06 +

SHEProcOEPeKEHNH U O TOBBIIICHHH YHEPreTHYeCKON 3P(EeKTUBHOCTH U O BHECEHHU
M3MEHEHHH B OTHENbHBIE 3aKOHOJAaTeNbHBIE akThl Poccuiickoit  @exeparuu
http://old.economy.gov.ru/minec/documents/doc1259754338763

PABPABOTYUKH
3aBenyrouiuit kadeapoii
«IIpoMsllIEHHAS TEIUIOOHEPIETUKAY, :
K.T.H., JIOLIEHT L K.B. Ocunues
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INPOI'PAMMA

BCTYINHUTEIILHOI'O UCTIBITAHUSA B aCIIUPAHTYPY I10 Haquoﬁ CIICIIHAJIBHOCTH:

2.4.7 Typbomauiunol u nopuitessie dsuzameiu

1. MPOIEAYPA MPOBEAEHUS DK3AMEHA

DK3aMeH IPOBOJIUTCS B OYHOM (hopMare.

®opma mnpoBeaeHMs 5K3aMeHa — MUCBMEHHO (OTBETHI Ha BOMPOCH! BBIOPAHHOTO
IIPETEHJACHTOM OuieTa).

KomudecTBo BompocoB B Ouiere omnpenensercs I[IporpamMMoii BCTYNHTENBHBIX
HCIIBITAHUH [10 COOTBETCTBYIOIEH HayYHOH CIeLUaIbHOCTH U PABHO 2.

Bpewmst juist MOArOTOBKM MHMCBMEHHBIX OTBETOB HA BOMPOCHI — He MeHee 60 MMHYT.
MakcumansHoe Bpemst 118 1oArotoBkd 180 MHHYT (To4HOe BpeMsl yKa3bIBaeTcs
3K3aMEHAallMOHHOW KOMHUCCHEN).

Ilepen Hayanom sk3aMeHa BMecTe ¢ GMIIETOM BCe MPETEHAEHTHI MOMyYaloT KapTOuKH
¢ ykaszanueMm ID nocrynaromero.

OTBeThl Ha BONPOCH! aOUTYypPHEHTH OGOPMIIAIOT HA SK3aAMEHALMOHHBIX JIHCTAX C
yKa3aHHeM Ha HUX MHIUBHIyansHoro kozaa (ID nocrynaromero), 6e3 ykazanus ®aMunuu
WUmenn OtuecTra.

[lo wucreuenun BpeMeHH, 0003HAYEHHOIO HK3AMEHAIIHOHHON KOMECCHEH Ha
[IOATOTOBKY OTBETOB, IPETCHICHTHI CHAIOT JK3aMEHAI[MOHHBIE JIUCTHI HA IMPOBEPKY.
Kaprouku ID xpansaTcs y mpeTeHAeHTOB 40 00BABICHHS pPe3yIbTaTOB 3K3aMeHa. UieHbl
KOMHCCHH O3BYYHMBAIOT [aTy U BpeMsl OTJIallleHHsl Pe3ysIbTaToB.

[lpn ornamenuu pesysnbTaTOB MPOBEPKH MUCHMEHHBIX OTBETOB UJIEHBI KOMHCCHH
HaspiBaloT ID noctynaromiero u ero pesynsrar B Gamiax. HassaHHbI HocTymarommii
NPeabABIAET KapTOYKy ¢ cooTBeTCTBYrOMM I[D mnocrynaiomero ¥ Ha3bIBaeT CBOIO
Gamunuio Mims OTuecTBo Ul BHECEHHS HH(OPMAIMK B TIPOTOKOJ SK3aMeHa.

B ciyuae Hecorsiacus noCTynaromero ¢ BICTaBICHHBIMU GaJlIaMu OH BIIpaBe HPOMHTH
cobeceoBaHME €  OK3aMEHALMOHHOM KOMHCcHel. BONpochl, BBIHOCHMEBIE —Ha
cobeceoBanye, JI0/DKHBI OBITh B paMKax IPOrPAMMBI BCTYITMTENBHBIX HCIBITAHHMA.
Kondectso Bonpocos Ha cobeceioBanuu — He GoJiee Tpex.

Borpocel cobeceoBaHus OTPAXKAIOTCS B POTOKOIE SK3aMEHa.

banier 3a oTBeTHl Ha NOTONHMTENBHBIE BONPOCHI COOECETOBAHMA OTPAXKAIOTCS B
MPOTOKOJIE 9K3aMEHa U CYMMHUPYIOTCS ¢ OajllaMy 3a THChMEHHBIE OTBETHI Ha BOMPOCHL. [1pu
OTOM CyMMapHBIi Oasn 3a obuienpodeccHoHanbHbIC KOMIETCHIMH (cyMMa 6ajioB 3a’
OTBETBI IPETEHCHTA Ha BOIIPOCHI 10 OUJIETY M OTBETHI Ha JAONOJIHUTEIbHBIE BOMPOCKH]) HE
noJokeH npesbimath 100 6annos. |

basisl, BbICTaBIEHHBIE 32 OTBETHI IPETEHICHTA HA BONIPOCHI N0 GUIETY M OTBETHI Ha
MIOTIOIHATENIBHBIE  BOIPOCHI, OOCYXKIEHHMIO He TIojulexkar. B  ciydae Hecornmacus
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ITIOCTYIIAIOIICI0 C BBICTABJIIEHHBIMH OayutaMu OH BIIpaBe, COrjacHoO m.35 HpaBHJ'[ Impuema,
IIoAAaTh aneJIsI U,

JlobaBnenne 6an10B 3a KaX10e HHAMBULYAIbHOE JOCTHKEHHE POU3BOJUTCS TOIBKO
IpH NPeI0CTaBICHHH KOMHCCHH MOATBEPIKAAIOMINX JOKYMEHTOB.

Caenenns 06 MHIAMBUIYaTbHBIX JOCTHKEHUSX M MOATBEPXKNAIOIINE HX JOKYMEHTHI
AOJDKHBI OBITh INPEJOCTaBIEHbl KOMHCCHH [0 IOJIYYEHHs] KapTOUKH C ykaszaHueM ID
MOCTYNAIOLIETO W 3K3aMeHalMOHHOro Omnera. CBeleHHUs, MPemOCTaBIEHHBIE I03[HEe
OrOBOPEHHOT0 CPOKa, HE YYHUTBIBAIOTCs. Bo BpeMs MOATr0OTOBKHM OTBETOB 3K3aMEHALIMOHHAS
KOMHUCCHSI NPOBEPSieT MpPe/OCTaBIeHHbIE JOKYMEHTBl M IPOWU3BOJUT HMX OIIEHKY Ha
ocHoBaHuu 11.37 [IpaBui npuema.

banner 3a uWHAMBHIyanbHBIE IOCTH)KCHHS 3aCYMTHIBAIOTCS IIPH  YCIOBHH HX
COOTBETCTBMS HAyYHOH CIELMAIBHOCTH IPOrpaMMbl aCIHPAHTYPhl, HA KOTOPYIO
TIOCTYIAeT aOUTYpPHUEHT.

bannel 3a WHIUMBUAyalbHBIE IOCTHKEHHS 3alOHAIOTCS KOMHCCHEHM B JIHMCTe
MuauBulyanbHbeIX JOCTHXKEHUT B BHOCATCS B IPOTOKOI 9K3aMeHa.

+

HpOTOKOJ’IBI BCTYIUTEIIBHBIX 3K3aMEHOB, 3K3aMEHAallMOHHbIE JIMCTEI U JIUCTHI YUETa »

WHIUBHUAYAJIBHBIX JOCTHXEHUH [CPEeaaroTCs B LNEHTPAJIBHYIO IIPHEMHYKO KOMHCCHIO IJIf
BBO/Ia OLICHOK B CHCTEMY VyHHBepHC B JICHB OI'JIallIEHUA PE3YJIbTATOB dK3aMeHa.

[Tocie BBoma GanioB MPOTOKOMBI, 3K3aMECHALMOHHBIE JMCTBI M JIHMCTH ydYeTa
WHAMBUYaIbHBIX NOCTHXXEHUH MepeIaloTcs B OTIE)] aCUPAHTYPHI U XPAHATCA B IMYHOM
Jiesie TIOCTYTAKOILEro.

2. COAEP)KAHUE TPOTPAMMBI:

Pasznen 1. [TapoBbie TypOUHBL.

TerioBble CXeMBI TEIIOBBIX 3IIEKTPOCTAHUMHA. DHEProbGIOKH BBICOKOIO H
CBEPXKPHTHYECKOro AaBieHHH napa. [IporoyHas yacTth mapoBoii TypOuHsl. TemioBoii
pacteT peryupylolel cTyneHu naposoi Typ6OuHsL. [TocTpoeHue npouecca pacimuperus
apa Ha 1MarpaMme JUis IapoBbIX TYPOHH pa3IndHBIX MapoK.

Pasnen 2. 'a3oBble TYypOHUHEL.

OxHo — 1 fAByXBajbHBIE Ta30TYpOUHHbIE YCTAHOBKM. KaMeps! cropanus razoBbix
TypOuH. OceBble KOMIIPECCOPEI ra30BbIX TypOHH. JJ0)KMMHEIE KOMIPECCOPHBIE CTAHLIMH.
Tennosoii pacyeT IPOTOYHOI YacTh Ta30BOH TYPOUHBL

3.9K3AMEHAIIMOHHBIE BOITPOCHI

IK3amenauuonnvle 6onpocel K pasoeny I:

1. TernoBele CXEMBI TEIIOBBIX 3JIEKTPOCTAHILIHIA.
12



2.3HeproOI0KK BBICOKOTO H CBEPXKPUTHYECKOTO [AaBJIEHHUI napa.
3.IIporo4nas 4acTh NapoBoi TYPOUHBL.
4.TensoBoMH pacyeT peryJIUpyIoNeil CTyeH: MapoBOi TypOUHEL

5.IToctpoenne npolecca paclInpeHHs 1apa Ha JUarpamMe JJis NapoBBIX TYpOHH
Pa3IHYHBIX MapoK.

IK3aMeHaAUUOHHbIE BORPOCHI K pazdey 2:
1.01HO — ¥ ABYXBasnbHBIE ra30TYpOUHHEIE YCTAHOBKH. ‘
2.Kameps! cropanus ra3oBbIX TypOUH.
3.0ceBBble KOMIIPECCOPEI ra30BLIX TYPOHH.
4.]10’)KUMHBIE KOMIIPECCOPHEIE CTAHIUH.

5.TenoBo# pacyeT NPOTOYHOM YaCTH ra30BOi TYPOUHEI.

4. KPUTEPUU OHEHKH THCbMEHHBIX OTBETOB IPETEHIEHTOB U
OTBETOB HA BOITPOCBI YCTHOI'O COBECEJIOBAHMUSI
4.1. KPUTEPUH OLEHKH IUCBbMEHHBIX OTBETOB 3A KAKIbIH
BOITPOC
Kasxapiit Borpoc olieHHBaeTCs 110 KaTeropusaM. MaKcHMaTbHOE KOJIHYECTBO GalIoB 3a
BOMpoc cocTasisieT 50 GasioB U CKIIA/bIBASTCS U3 KOIMYECTBa GAILIOB 32 KaXKIyo
KaTeropHio.

Kareropus Kpurepwnii

1. OcHOBHBIE 10 6annoB — naHkl onpeneneHys Bcex MOHATHH

TIOHSITHS U 8 OaiIoB - TaHEI OTIPEIe]eHUs BCeX MTOHATHIL, UMEIOTCS
onpeesIeHHs HETOYHOCTH B OIpeeIeHUAX

6 6ansI0B — JaHBI IPaBUIILHBIE ONIPE/IE/ICHUS] MEHEe TT0JIOBUHEI
IOHSTHI

4 Gajuta — 1aHBI ONpe/ieIeHUs] MEHee MOJI0BUHBI TOHSTHI,
UMEIOTCSI HETOYHOCTHU B OTIPEIEIEHUSIX

2 Gayuta — Bce OIpesielieH s ColepKaT rpybble omuoKn

0 Gay10B — onpejieIeHUsE OCHOBHBIX IOHATHS OTCYTCTBYIOT

2. Tunel, BUIBI 10 GannoB — nepeyrcieHsl BCe TUIIBI, BU/IEI

oOBeKTa 8 GannoB — nepevrcIeHbl BCe TUIIBI, BUBI, UMEIDTCS HETOYHOCTH
6 0aJLJI0B — MPaBHIILHO MEPeYHCIIeHbl MEHee ONTOBUHBI THIIOB,
BHJIOB

4 Gaja — nepevnciIeHbl MeHee MOJIOBUHBI TUIIOB, BUIOB, HMEIOTCS
HETOYHOCTH

2 Gajuta — BCe MepeyrCIIeHHbIE TUIIbI, BUBI CONEPIKAT rpyObIe
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OLIMOKHU
0 6a10B — OTCYTCTBYIOT THIIBI, BUJIbI

3. Cocras 10 GannoB — nepevncrneHsl BCe COCTABHEIE SIEMEHTBI
(cocTaBHbIE 8 6as1/10B — MePeYHCIIeHBI BCE COCTABHEIE 2IEMEHTHI; UMEIOTCS
3JIEMEHTHI) HETOYHOCTH '
oObekTa 6 6aJI0B — IPAaBHUIIBHO NEPEYHCIIEHE] MEHEE [I0JIOBUHBI COCTABHbIE
SIIEMEHTBI
4 Gayia — nepeYHCIIeHbl MEeHee MOJIOBUHBI COCTABHBIE 3JIEMEHTHI;
HMEIOTCS HETOYHOCTH
2 Ganna — BCe NepedYrCIIeHHbIe COCTAaBHbIE JIEMEHTBI COAEPKAT
rpyObie omuoKu
0 6an10B — OTCYTCTBYIOT COCTABHBIE 2JIEMEHTBI
4. Cxemsl, 10 6an1oB — npencTaBIeHB! BCE CXEMBI, MaTEMaTHYECKHE
MaTeMaTH4YecKHe | BBIpa)KeHUS U GOpMyJIbl, Tpadudeckoe H300paxKeHue
BBIPAKEHHS U 8 OaIoB — Npe/CTaBIeHBI BCE CXEMBI, MaTeMaTHYECKHe
bopmyihl, BbIpaKeHHs H (HOPMYJIbI, Tpadudeckoe U300paKeHHe; UMEIOTCA
rpaduyeckoe HETOYHOCTH
n300paxkeHue 6 6asI0B — PaBUIILHO NPECTABIEHO MEHee MOJTOBUHBI CXEM,
oObekTa MaTeMaTHYeCKUX BIpaKeHUH U hOpMyJI, rpapuIecKux

U300 paKeHuit

4 Ganna — peJICTaBIeHO MEHEE MOJIOBUHBI CXEM, MaTeMaTHIeCKHUX
BbIp@KEHUH U hopMyI1, rpaduueckux U300paskeHHil; UMEIOTCS
HETOYHOCTH

2 Ganna — Bee NpeJICTaBIeHHbBIE CXeM, MATEeMAaTHYECKUX
BBIpaKeHUH U HopMyI1, rpad)uuecKux H306pa}KeHHH coziepKar
rpyOblie OImHUOKH

0 GanoB — OTCYTCTBYIOT CXEM, MAaTEMaTHYECKHX BBIPAXKEHH 1
(hopmyn, rpaduueckux n300paskeHuit

5. ITapameTpsr
OlIEHKH
rokasaresei
o0BeKTa

10 6annoB — nepeyncieHsl Bee apaMeTphl

8 6aJI0B — MepeYHCIIeHbl BCe MapaMeTphl; MIMEIOTCS HETOYHOCTH
6 6aJI0B — NPAaBUIILHO MEPEYHCIICHb] MEHEe MOJIOBHHEI
IapaMeTpoB

4 GaJuta — nepeyncieHbl MeHee TOJIOBUHBI TapaMeTPOB; HMEIOTCS
HETOYHOCTH

2 GaJuta — BCe mepevrcIIeHHble TapaMeTphl CONepKaT rpyoble
OLIMOKHU

0 6aJ110B — OTCYTCTBYIOT [TAPAMETPHI

4.2 KPUTEPUH OLIEHKHA YCTHBIX OTBETOB
OOmuit 6an 3a OTBETHI HA BOIPOCH cO0eCeI0BaHUs He HOJIKEH IpeBbIaTh 15 Gamios.
Cymma 6anioB 3a OTBETHI 10 GWJIETY U YCTHBIE OTBETHI Ha COOECeJ0BAHAH HE JOJKHO
npeseimare 100 6annos.
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ITIPOI'PAMMA

BCTYIIUTCJIBHOT'O UCIILITAHHUS B ACIIMPAaHTYpPy I10 HEIY‘-IHOﬁ CIICIIUaJIbHOCTH:

2.4.7. Typbomawunsr u nopuwinegoie dguzamenu

1. TIPOUEAYPA TIPOBEJEHUS DK3AMEHA

OK3aMeH NIPOBOJUTCS B OUHOM (hopMmare.

®opMma TpOBe/IeHHA 3K3aMeHa — MHMCHMEHHO (OTBETHI Ha BOIIPOCEI BBIOPAHHOIO
IpeTeHAeHTOM OueTa).

KonmuectBo Bompocos B Guiere ompenensercs IIporpammoit BCTYITUTEJIbHBIX
HCTIBITAHMH 10 COOTBETCTBYOILEH HAYYHOM CHIELHMATIbHOCTH M PABHO 2.

Bpemst uis TOATOTOBKH IHCEMEHHBIX OTBETOB Ha BOIPOCH — He MeHee 60 MUHYT.
MaxkcumanbHoe Bpemst Ui MoarotoBku 180 MHHYT (TOYHOE BpeMs YKa3bIBaeTcs
DK3aMEHAI[HOHHON KOMHUCCHENR).

Ilepex Havanom sk3aMeHa BMecTe ¢ GUIETOM BCe TPETEHIEHTE II0JIy4arOT KapTOUKH
¢ ykazanureMm ID noctynarorero.

OtBeTsl Ha BONpPOCEI aGUTYPHEHTHI O(GOPMISIOT HA 3K3AMEHALHOHHBIX JIHCTAX C
YKa3aHHEM Ha HUX MHIUBHAYyanpHOro xoza (ID nmoctynatoiero), 6e3 ykazanus ®amusuu
Mmenu OtuecTsa.

ITo wucreyeHMM BpeMeHH, O0003HAUYEHHOTO 9SK3aMEHAIMOHHON KOMHCCHel Ha
[IOATOTOBKY OTBCTOB, IPETEHACHTBl CHAIOT JK3aMEHALMOHHBIE JIUCTHI Ha MPOBEPKY.
Kaprouku ID XpaHsTcsi y NpeTeHIeHTOB 10 06BSIBICHHS pe3ynbTaToB 3K3aMeHa. UieHbl
KOMHCCHH O3BYUHBAIOT [IaTy ¥ BpeMs OTJIAIICHHs PEe3YJILTATOB.

IIpu ornaimieHun pesyibTaTOB MPOBEPKH IMHCHMEHHBIX OTBETOB WIEHbI KOMHCCHH
HaspiBatOT 1D mocrymaromero u ero pesynerar B Gamnax. Ha3saHHBI [IOCTYIIAIOIIU
[IPEABABIACT KapTOYKy C COOTBETCTBYIOIIMM ID rmnocTymaromero W Ha3bIBaeT CBOIO
Damunnio v OtyecTBO U1 BHECEeHHs HHPOPMALIMH B IIPOTOKOJI 3K3aMeHa.

B ciy4ae Hecornacust IOCTyNaromero ¢ BHICTABJICHHBIMH OailaMH OH BIIpaBe
NpoWTH cobOecefoBaHHE C HK3aMEHAlMOHHOH KOMHCCHEI. Bonpockl, BbiHOCHMEIE Ha
cobecesioBaHye, MOJDKHBI OBITH B paMKax MPOrpaMMbl BCTYIHTENbHBIX HCITBITAHMIA.
KonndectBo Bonpocos Ha cobecenoBannu — He Golee Tpex.

Bormpockl cobece10BaHUs OTPaXaroTcs B MPOTOKOJIE SK3aMEHA.

banner 3a OTBeTHl Ha JONONHHUTENBHBIE BOMPOCH COGECE0BAHMS OTPaKAIOTCS B
ITPOTOKOJIE DK3aMEHA U CyMMHUPYIOTCs ¢ OajjiaMH 3a IHChbMEHHbIE OTBETHI HAa BOIPOCHL.
IIpu sToM cymmapHBIi Gan 3a obuienpodeccuoHanbHble KOMIIETEHIMH (cymma Oamios
3a OTBETBI MPETEH/ICHTA HA BOIPOCHI [0 OWJIETY M OTBETHI HA JOMOJHUTEIbHBIE BOIIPOCHI)
HE JI0JKHO IpeBblmarh 100 6amnos.

babl, BEICTaBIIEHHBIE 32 OTBETHI PETEH/IEHTA Ha BOIPOCHI O Ousery u OTBETHI Ha
JOTIOJIHUTE/IbHBIE  BONIPOCHI, OOCYXIEHMIO He IoMIexar. B crmywae Hecormacus
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MOCTYMAIOLIEr0 C BBICTABICHHBIMH OajiiaMu OH BIpaBe, coriiacHo 1.35 IpaBun nprema
0/JaTh aNeJUIALHIO.

[lobaBnenue 6amnoB 3a Kaxn0e MHIMBHIAYATBHOE TOCTIOKEHHE TIPOBOJUTCS TOJIBKC
[IPH NIPEIOCTaBICHHH KOMHUCCHH IOATBEPIKAAIOLINX JOKYMEHTOB.

Cenenus 00 MHIWBUAYANBHBIX JOCTHKEHUAX H NIOITBEPXKIAIOIUE UX TOKYMEHTh
JOIKHBI  OBITH TIPEJOCTABIEHBl KOMMUCCHH BO BpeMsl IIPOBEECHUS] BCTYIHUTEIHHOIC
HCIBITAHUSA MO CHENMAJbHOW JucUMIIMHE. CBeleHWs, MpeOCTABIEHHbIE I103HE
OTOBOPCHHOTO  CpOKa, HE  y4YUTHIBAIOTCA. BoO BpeMs IOOrOTOBKH  OTBETO!
IK3aMEHALIMOHHAs KOMUCCHS NPOBEPSALT NPEJOCTABICHHBIE JOKYMEHTHI U MPOU3BOJHUT 1>
OLIEHKY Ha ocHoBaHuH 11.37 [IpaBun npuema.

bamnel 3a WHAMBHAyanBHBIC JOCTHIKEHHS 3aCYMTHIBAIOTCS IPU YCIOBHU KX
COOTBETCTBHSl HAy4HOH CIIELHANbHOCTH TPOrPaMMbl  acIHpaHTyphl, Ha KOTOPYIC
MOCTyNaeT abUTypUEHT.

banner 3a HHIUBHAYAJIbHbIC JOCTH)KEHUS 3aIOJHSIOTCA KOMHCCHEH B JIHUCTCE
I/IH,E[I/IBHIIyaJ'IBHBIX JOCTUXXEHHUH U BHOCSITCS B ITPOTOKOJI 3K3aMeHa.

HpOTOI{OJIbI BCTYNMHUTE/IbHBIX 3K3aMEHOB, 3K3aMEHAILIMOHHBIE JIUCTHI M JTUCThI yYdeTa
HHIANBHUOYaJIBHBIX JTOCTHXKEHHUH NepegaroTcs B LOCHTPAJIbHYIO NIPHUEMHYH) KOMHCCHUIO IS
BBO/Ia OLICHOK B CUCTEMY VHI’IBepHC B ICHb OTJIalllCeHUA PE3YJILTAaTOB 3K3aMEHa.

[Tocne BBOZa OasioB IIPOTOKOJIBI, 3K3aMEHAIlMOHHLIE JIMCTHI M JIMCThI Y4c€Ta
HHJIHWBHYAJIBHBIX JOCTHXKEHHUU [epeaarTcCsa B OTHEN ACITHPAaHTYPEI K XPaHSTCS B JJHYHOM
A€JIC MMOCTYIArILETrO.

2. COAEPKAHUE NTPOI'PAMMBI:

Pasnenl. PaGouune npoueccsl 1 AMHAMHKA ABHTraTeICH

['a30TypOuHHBIE U KOMOHHUPOBAHHBIE BUTATEIIH. Knaccudukauus nsurareneii,
SHEPreTHYECKHUX MALIUH U YCTaHOBOK.

XapaKTepUCTHKK  YTIEBOJOPOIHBIX TOIINB. CKOPOCTh XHMUYECKUX peaxiuit
ropenus. Llenmnsie peakiuy. BocniaMmenenuye u 3akuranue TOMIIMB. KoHnueHnrpanuoxHeie
rpaHulbl. PacmpocrpaHeHue IuiameHu B rasax. ['opeHue B JBHTATeNsX ¢ MCKPOBBIM
3akuraHneM. ['opeHue TorMBa B u3eisx. 3anepikka BOCIIIAMEHEHHSI.

IIpouecchl pabodero mukma nopunesoro JIBC. PaGoune Tema M MX CBOMCTBA.
HMuuKaropHsle nokasatenu pabodero uukia. [lokazarenn s¢peKTHBHOCTH ABHTaTEICIA.
XapakTepuCTHKH ABUraTeneil. TeroBoil 6ananc aBUraTenei.

Junamuka psurareneii. Kunematuxa KIIIM. Cunsl, neictByromue B KIIIM.
YpaBHoBelirBanue Jpurartesneil. HepaBHomepHOCTh XOfa JBUraTess. DKBHBAJICHTHAS
CHCTeMa KojleHYaToro Baia. Popmbl KomeOaHHi KPYTHIBHOM cucTeMbl. Pe3oHaHCHbI

pexuM paboThl jBuratens. Crocobbl CHIKEHHS HANpPSKEHHH B KOJEHYATHIX BajaX OT
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KPYTHIIBHBIX KOJIeOaHHH.

Pasnen 2. KonerpyupoBanue asurareseii 4 cucTeMbl ABHraTe el
KoncTpynpoBaHue OCHOBHBIX feTaliell, MEXAaHM3MOB M CHCTEM JABC. Metoasl
pacdeTa KOPITyCHBIX 3JI€MEHTOB, KPUBOLIMITHO-IIATYHHBIX MEXaHU3MOB M MEXAHU3MOB

rasopacnipesieniennss JIBC. CoBpemeHHBIE METOZBI M CpEeICTBA pacuyeTa OCHOBHBIX
neraneit JIBC (MeTo/1 KOHEUHO-3]IEMEHTHOTO aHAITH3a).

ArperaTsl Haj/lyBa nBurateseil. KomnpeccHoHHsle yeTpoicTsa - KOMIIPECCOPHI:
TIOpIIHEBBIC, POTOPHBIE, LICHTPOOEIKHBIE M OCeBble. XapAaKTEPUCTHKU M PEryTHPOBAHHE
Komrpeccopos.  PacummputenbHble  ycTpolcTBa - Tra3oBble  TYpOHHBI  OCEBBIE,
panuanbHble. XapaKTepPUCTHKU U PETYIHPOBAaHHE ra30BbIX TypOuH. CoBMECTHAS pabota
arperara HaJUulyBa u aurarejis. OXnaJuTeH HaIyBOYHOIO BO3IyXa.

Cucremsl nBurareneii. CUCTEMBI MUTAHMS TOIUIMBOM OEH3MHOBBIX JIBUraTee.
CucreMa nUTaHMS TOIJIMBOM [H3€Ns C TOIUIMBHBIM HACOCOM BBICOKOTO MABJICHHUS
(THBI). Axkymymupyroiuas cucteMa BrpbickuBauust tuna Common Rail., TomusHbe
CUCTEMBI M CHCTEMBI BOCILJIAMEHEHHUs] T'OproYeil cMecH ra3zoBbix asurareleil. Cuctema
oxnaxaenus. CMa3zo4Has cucreMa

3. 9K3AMEHAILIMOHHBIE BOITPOCHI

IK3aMEHAIHOHHbIE BONPOCHI K pasaeay 1:

1. PABOYMHA MWKJI IIOPIIHEBOI'O IBUI'ATEJISI BHYTPEHHEI'O CTTOPAHM L.
OcHOBHBIE MOHATHS W THIIBI pab0YNX IIUKIIOB. Jate onucanue paboyero nukia 4-
TaKTHOTO MOPIIHEBOro 0€H3MHOBOIr0 ABUraTess 6e3 HaJl1yBa. '

2. PABOUYMU IMKJI TIOPIIHEBOI'O ABUT'ATEJISI BHYTPEHHEI'O CITOPAHMSL.
OcHOBHBIE TIOHATUS ¥ TUTIBI pabOYNX HUKIOB. JlaTh onucaHue pabouero nukia 4-
TaKTHOT'O MOPIIHEBOrO AU3EILHOIO IBUTATENS C HAIULYBOM.

3. KHHEMATHKA 1 TUHAMUKA KPUBOIIMITHO-IIIATYHHOI'O MEXAHU3MA
(KILIM). OcHosusle nonsitust 1 Tamsl KIIIM. ITpusectu cxemy KIIIM, nelicTByromue
CHJIBI H SKBHUBAJICHTHYIO CUCTEMY KOJIEHYATOTO Baja PSAHOTO 4-IIMIHHIPOBOrO

ABHUIaTEJIs.

4. KHHEMATHKA U TUHAMUKA KPUBOILMITHO-ILIATYHHOI'O MEXAHU3MA
(KIIM). OcuoBneie nonsaTus u tunst KIIM. ITpusectr cxemy KILIM, NEHCTBYIOIIHE
CHJIBI M 5KBMBAJICHTHYIO CHCTEMY KOJIEHYATOro Bajia V-06pa3HOro 6-1MIHHPOBOTO

JABHIaTEIIs.



IK3aMeHaHOHHbIE BONPOCHI K pasjeny 2:

1. ATPETATBI HAJJZIYBA JIBUTATEJIEM. OcHOBHbIC MOHSTHS ¥ THIILI arperaToB
Haaaysa. JlaTh onmucaHue ra3oTypOMHHOrO HAUTyBA.

2. MEXAHHW3M I'’A3OPACITPEIEJIEHMS (MI'P). OcHOBHBIE MOHATHS ¥ THITEI MIP.
Jlath onucanre MexaHW3Ma ra30pacipesieieHHs ¢ BEPXHUM pacIionoXeHneM
pacnpenenuTeIbHOrO(bIX) Baia(0B) 1 4-K/IamaHHON TONOBKOM LMIHHIpA.

3. CUCTEMBI ITMTAHMA TOIVIMBOM BEH3MHOBBIX JIBUT ATEJIEM. OcHoBHbIe
[IOHATHS U THIIBI TOIUTUBHBIX CUCTEM. JIaTh ONMCaHue HHIKEKTOPHOM CHCTEMBI TUTAHMUS
OEH3MHOBOTO JBUraTesIs C pacnpeeNeHHOMN oiadei ToMnInBa.

4. CUCTEMBI ITMTAHUSA TOITJIMBOM JIVBEJIEHBIX ABUT' ATEJIEN. OcHOBHBIE
MIOHATHS ¥ THIIBI TOIJIMBHBIX CHCTEM. [[aTh onHcaHue aKKyMYIUDYIOIIEH CHCTEMBI
IMUTaHUs Ju3enabHoro asurarens turna Common Rail.

4. KPUTEPUH OLUEHKU MMCbMEHHBIX OTBETOB INPETEHAEHTOB U
OTBETOB HA BOITPOCBI YCTHOI'O COBECEJJOBAHUS

4.1. KPUTEPUU OLNEHKHW IIMCbMEHHBIX OTBETOB
Kax1blii BOmpoc olieHuBaeTCs M0 KaTeropusM. MaKCHMaibHOe KOJHYECTBO GAIOB 3a

BOTIpOC cocTaBisieT SO 6aIoB U CKIIabIBaeTCs H3 KOJIHYECTBA OAJJIOB 34 KaXKIYIO
KaTEerOpHIO.

Kareropus Kputepuii
1. OcHOBHBIE 10 GannoB — naHsl onpejie/ieHns BceX MOHSITHI
IIOHATUS U 8 6asyI0B - MaHbI OIpe/eIeH s BCeX MOHSITHIA; UMEIOTCS
OIpe/iesIeHHS HETOYHOCTH B OIpeIeNIeHUAX
6 6aJ10B — TAHBI IPABUIILHBIE ONPE/IEICHHUS MEHEE T10JIOBHHEI
IIOHATHH

4 Harnna — JaHbl ONpeieNIeHHUs. MeHee TI0JI0BHHEI TIOHATHI;
HUMEIOTCS HETOUYHOCTH B OTIPEJIEIIEHHAX

2 Ganta — Bee OIpeJeNeHust COiepKaT rpyOble OMMOKH

0 Gas1oB — onpe/ieIeH s OCHOBHBIX TIOHSATHS OTCYTCTBYIOT

2. Tunel, BUIBI 10 6annoB — nepednciieHbl Bce TUIIL, BHIBI

obnexTa 8 0aJII0B — IepeyrCIIEHbl BCE THITBI, BUJbI; UMEIOTCH HETOYHOCTH
6 6a/IoB — MPaBUIILHO MEPEYHCIIEHBl MEHEE MOJIOBUHBI THIIOB,
BHJIOB
4 Gana — nepedrcieHbl MEHee MONOBUHEI THIIOB, BUI0B; HMEIOTCS
HETOYHOCTH
2 Gauta — Bee TIepeYHCIIeHHBIE TUITBL, BU/IbI COIEPIKAT IPyobie
OLIHOKH

0 6a1/10B — OTCYTCTBYIOT THIIBI, BU/IBI
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3. Cocrasn

10 GannoB — mepeurceHsl Bce COCTaBHBIE IEMEHTEI

(cocTaBHBIE 8 OaIIOB — IepeYrcIeHsl Bce COCTABHbIE 3JIEMEHTBI; UMEIOTCSA
3JIEMEHTHI) HETOYHOCTH
o0bekTa 6 OaJIIOB — MPABHIIEHO NEPEYNCITEHE! MEHEE TONOBHHbI COCTABHEIC
3JIeMEHTBI
4 BaJia — nepedrcIIeHsl MeHee TONOBHHBI COCTABHBIE 3JIEMEHTHI;
HMEIOTCSI HETOYHOCTH
2 Gasia — BCe MepeynciieHHbIe COCTABHBIE SIEMEHTHI cogep:kar
rpyOble omubKu '
0 BaJII0B — OTCYTCTBYIOT COCTABHBIE 31€MEHTEI
4. CxeMsl, 10 GannoB — npexcrapieHs: Bee cxembl/Tpaduueckue
MaTeMaTHYeCKHE | H300paXKeHus
BEIPXEHHS U 8 BaJlIoB — NpencTaBIeHB! BCe CXeMbI/TpauuecKie H300paKeHus;
(hopmyIbI, UMEIOTCSI HETOYHOCTH
rpaguyeckoe 6 0aJIOB — NPaBUIILHO MPE/ICTABICHO MEHee TOIOBHHEL
H300paxkeHue cxeM/rpau4ecKux U300paXkeHuit
o0bekTa 4 Gasna — pe/ICTaBIeHO MEeHee MONOBHHbI cxeM/rpadudeckux

H300paskeHNH; MMEIOTCS HETOYHOCTH

2 Gata — Bce MpejiCcTaBIeHHBIE cxembl/Tpapuueckue
M300paXKeHUsl CoepKaT rpydble OmUOKH

0 GasIoB — OTCYTCTBYIOT cXeMbl/Tpadudeckue H300paXKeHust

5. ITapametprr
OLIEHKH
IIoKasaresen
o0BeKTa

10 6anoB — nepeuncnens: e rapameTpsl

8 DaNJIOB — MepevncIIeHb! Bee napaMeTphl; UMEIOTCS HETOYHOCTH
6 0asyIOB — MPAaBUIIEHO MEPEYHCIIEHBl MEHEe TI0IOBHUHE]
I1apaMeTpoOB

4 Gansa — mepeYrceHbl MEHEe MONOBUHE rapamMeTpoB; HMEIOTCS
HETOYHOCTH

2 Gajia — Bce nepeyrclieHHbIe napaMeTphl CoOAepIKaT rpyoble
OoLIHOKHU

0 6aJuI0B — OTCYTCTBYIOT MapaMeTpbl

4.2 KPUTEPUU OLIEHKH YCTHBIX OTBETOB

OOt 6ann 3a OTBETHI HA BONPOCH! coGece10BaHMS He JOJDKEH IpeBbIaTh 15 6amios.
Cymma Ganos 3a oTBeTHI 110 GuIIeTY 1 YCTHBIE OTBETHI Ha cOOECeJOBAaHMH HE JIOJIKHA
npespimats 100 6aios.
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