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1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenyun @IOC: OIIK.3 cioco0HOCTH HCIONIB30BATH HHOCTPAHHBIH SI3BIK B npodeccHonabHoii cdepe; ¢

uacmu CedyIoniux pe3yibmanos ooy uenusn:

31. 3HaTb TEPMUHONOTNIO I'IpOdJGCCVIOH&I'IbHOVI C(*)epbl [eATe/IbHOCTU Ha MHOCTPaHHOM A3bIKE

y1. yMeTb YnTaTh 1 pediepupoBaTh MTEPATYPY Ha MHOCTPAHHOM 5i3bIKe

y2. yMETb MCMO/b30BaTh 3HAHWS A3bIKa A5 MPOECCMOHAIBHOTO MEXAYHAPOAHOTO 06LLEHNS 1 B

Hay4HO-MCCel0BATENbCKO eATeNbHOCTY

Komnemenyus @I0C: T1IK.1 cnocoGHOCTH INTAHAPOBATH H CTABHTH 3a{aH MCCIeT0BAHASN, BHIOAPATH METOBI
KCIIEPHMEHTATHHOH PAGOTHI, HHTEPHPETHPOBATEH M MPEICTAB/IATE Pe3YIbTATHI HAYIHBIX HCCICNOBAHMI; 6

HACHU CTLeOVIOWUX PE3YIbIANI0s 00y 4eHUN:

y1. yMETb NHTEPNPETUPOBATL U 0606U.I|aTb MHHOBALIMOHHbIE TEXHUYECKNE peLLeHnA, NpeacCTaB/IEHHbIE B

3apy6eXKHOW TEXHUYECKOWN NMTEpaType

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUUMINHbI

Tabnuua 2.1

Pe3ynbTaTbl U3yUYeHUSI AUCLMUNINHBI MO YPOBHSM OCBOEHUS (MMETb
npeacTaBrieHne, 3HaTb, YMeTb, BNaaeTh)

dopMbI opraHmnzaumm
3aHATUI

NHOCTpaHHbIii A3bIK

MK.1.yl ymeTb MHTEPNPeTPOBaThb 1 0606LLaTb MHHOBALNOHHbIE TEXHUYECKUE PELLIEHNS,

NpeACcTaB/IEHHbIE B 3apy6EXHON TEXHUYECKO NMTepaType

1. Ymerp aHaIu3upoBaTh, 0000IaTh U IPE[CTABIBITH THHOBAIHOHHBIE TEXHUIECKHE
penieHus B 3apyOexHoM uTepaTtype

MpakTnyeckme 3aHATUA

OnMK.3.31 3HaTb TEPMUHO/IOMIO MPOMECCUNOHAIbHOM Cepbl AeATENbHOCT HA MHOCTPaHHOM

A3bIKE

2.3HaTh 00IEHayIHYIO, CIIENHAIBHYIO TEPMUAHOIOITHIO HA HHOCTPAHHOM SI3BIKE 10
HaIIpaBIICHUIO TIO/TOTOBKH, PeUeBHIe KIHUINE U CHETH(PUKY KOMMYHUKATHBHOTO
IIOBEJICHMSI B HAYYHOH M IeNIOBOM chepax ¢ yIeTOM MEXKYIBTYPHBIX 0coOeHHOCTEH

MpaKTUYeCKne 3aHATUS;
CamocTosiTenbHas paboTa

OrlK.3.yl ymeTb unTaTh 1 peepnpoBaTh NMNTEPATYPY HA NHOCTPAHHOM SA3bIKE

3. YMeTh paboTaTh ¢ OTPACIEBLIME CIOBAPSIMH U Pa3IHIHBIMU HCTOYHUKAMHY
HH(pOPMAIIMH B paMKax IPo¢eccHoHaIbHO-OPHEHTHPOBAaHHONW TeMaTHKH

MpaKTUYecKme 3aHATUS;
CamocToATeNIbHAaA paboTa

4. YMeTh uuTaTh, IOHAMATH COJIEPKaHue IIPOINTaHHOTO HAYTHOTO TeKCTa B
3aBHCUMOCTH OT CTPATeTuy UTEHHS (03HaKOMHUTEIHHOTO, IIPOCMOTPOBOTO,
IIOUCKOBOTO, H3YHAIOIEro) U OCYIIECTBIITh aHATHTHKO-CHHTETHICCKYIO
nepepaboTKy HH(POPMAIIH IOCPEICTBOM CMBICIIOBOM KOMIIPECCHH COIEPKaHMs
IPOYHUTAHHOTO MaTepuaa

MpaKTUYeCKne 3aHATUS;
CamocTosiTenbHas paboTa

OlNK.3.y2 ymeTb UCMN0/1b30BaTb 3HAHWUA A3bIKa /15 MPOMECCUOHAIbHOIO MeXXyHapoAHOro

06LLIEHNA 1 B HAY4YHO-MCCef0BaTeIbCKOM [eATeNbHOCTYU

5. YMeTh HCIONB30BaTh B pevan rpaMMaTUICCKUC SABIICHUS, XapaKTEPHBIC JJIS C(pepbl
HEIYIIHOI\;I u HpO(i)ECCI/IOHaJ'ILHOI\/)I JCATECIIBPHOCTH

MpaKTUYecKme 3aHATUS;
CamocTosaTenbHas paborta

6. YMeTh IpoAyIHpOBaTh TEKCTOBBIE MaTepHallbl B YCTHOH M MHCEMEHHOH (opme ¢
V9IETOM HX CTHJIEBBIX U )KAHPOBBIX 0COOCHHOCTEH (TE3UCHL, CTAThH, JOKTa b,
[IPe3eHTAI[UH, IAChMa | T.]I.)

MpakKTnyeckue 3aHATUS;
CamocTonaTenibHasa paboTa

7.Braners HaBBIKAMU BeJleHUST Oecebl B IIpejieraX KOHKpeTHOH
npodeccHoHaIbHOM (akaJeMHIecKo) TeMaTHKI

MpakTnyecKmne 3aHATUS;
CamocTosaTensHas paboTa

3. CofiepykaHvie U CTPYKTypa y4e6HO AUCUMNANHbI

Tabnmua 3.1
CcCblIKM Ha
< | AKTUBHbIle
Tembl NPaKTUNYeCKNX 3aHATUN Yacbl pe3ynbTathbl YyebHas 0eATENBbHOCTb
(popmbl, yac, 06y4eHus

Cemectp: 1

AnpaakTuueckas earHuLA: HayuHas 1eaTeNbHOCTb YHMBEpCUTETA




[MpocmOTpOBOE 1 M3yyaloLLee
yTeHue, NepeBog, NPoOCMoTp
BUEOMAaTEPNANoB, 006CYXXaeHMe
NPOYUTaHHbLIX MaTePUaOB,

1. Hay4yHo-uccnefoBatenbckas 16 16 |1.2,3,4.56,7 BbIMNO/IHEHNe

[eATeIbHOCTb YHUBEpCUTETA. NEeKCUKO-rpaMmmaTmyecKmx
3afaHnii, MOIENMPOBaHNe
KOMMYHWUKaTUBHbIX CUTYaL1iA,
HanucaHwve acce, ohopMIeHne
[eN10BOro nucbma no obpasuy

MpoCMOTPOBOE 1 M3ydatoLLiee
YTeHue, Nepesog, NPOCMOTP
BMEOMATEPKAoB, BbIMOSHEHME

2. HayyHoe HanpasneHue NEKCUKO-TpaMmmaTyecKmX
MarmcTepcKol Nporpammbl. 20 20 123567 3afaHnii, 06cyxaeHne
Hay4Ho-uccnegoBaTeibCKas T NPOYNUTaHHbLIX MaTepuasos,
paboTa marmctpaHTa. MOZENIMpoBaHme

KOMMYHUKaTUBHbIX CUTYaLWA,
othopm/ieHMe AeN0BOro NCbMA
no o6pasty

CemecTp: 2

AnaakTuueckas equHULA: MexayHapoaHble HayYHble MeponpuaTus

UTeHwne, nepesos, NpoCMOTpP
BUAEOMATepUasios, BbIMOTHEHNE

1. Hay4Hble KOHTaKThI.
NEKCUKO-TpaMMaTUYECKUX

MexXayHapofHble Hay4Hble

. 14 14 1,2,5,6,7 [3amaHuii, o6cyxaeHne
MepOMPUATUA: KOH(EPeHLM, NPOYNUTaHHbLIX MaTepunaioB
(hopyMbl, CUMMO3UYMBbI. MOeMDOBaHME '

KOMMYHUKaTUBHbIX CI/ITy&LI,VIVI

UTeHwne, nepesof, aHann3
Hay4HbIX MaTepnasioB Mo Teme
Hay4HOro mccefoBaHus ¢
NPUMEHEHVEM Pa3INYHBIX
cTpateruii, nepeBos, Hay4HbIX
MPOecCOoHaIbHO-OPUEHTMPOBA
HHbIX MaTepnasioB, HanucaHwe
(TesncoB) cTaTby Ans
KOH(epeHLMn, NOAroToBKa
A0KMaaa, npeseHTauum oknaaa,
MOZeNvpoBaHve 4enoBoii
UIPbl-KOH(EpeHLMn

2. NoaroToBkKa 1 yyactue B
MEeXAyHapOAHON Hay4HOWA 22 22 11,2,3,4,5,6,7
KOH(hepeHUmM.

4. CamocToaTeNibHaa paboTa oby4atroLLerocs

Ccbinku Ha
o Yacbl Ha Yacbl Ha
No Buabl camocToATeIbHOM paboThbl pesynbTaThbl
BbIMOJTHEHWE |KOHCY/IbTaLmnn
06y4eHus
Cemectp: 1
1 |BbINOMHEHWE YCTHBIX 3a4aHuii |5, 6,7 |6 |O

MoAroToBKa YCTHBIX COOBLLEHNIA, ManoroB No U3yyaemoii TeMaTuKe, NPOC/yLIMBaHVe ayamomaTepuasnos,
MPOCMOTP BWEO, BbINOHEHVE KOMMYHWUKATVBHBIX 3apaHuit: Polyankina S. Y. PyKoBOACTBO No
MOAroTOBKe Npe3eHTaLnii Ha aHTTMACKOM A3blKe [SNeKTPOHHbIV pecypc] : 3N1eKTPOHHbIN
yue6HO-MeTOAMYecKuiA Komnnekce / S. Y. Polyankina ; HoBocm6. roc. TexH. yH-T. - HoBocnbupck, [2015]. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214342. - 3ar/. ¢ s3KpaHa.

2 | BbINOMHEHWE YCTHbIX 3aJaHNiA |2, 3,4,5,6,7 |8 |O




PaboTa C Hay4HOW CTaTbei N0 Hanpas/IeHNIO NOATOTOBKM, C/I0BapsAMU (YTeHWe, NepeBo, U3yyeHve
NEKCUKN, KINLLEBBIX BbIPaXKEHWIA), NOATOTOBKA YCTHbIX COOBLLEHMI (aHHOTUPOBaHME, petepupoBaHie):
AHIINACKNIA A3bIK. AHHOTMPOBaHWe 1 pedpepupoBaHme. Y. 1 : MeToguyecKre yKasaHuUs 419 MarucTpaHToB
TEXHMYECKMX CrneumanbHocTen / HoBocK6. roc. TexH. yH-T ; [cocT. KO. B. PugHas]. - HoBocnbupck, 2013. -
93, [2] c. : vn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000179190

3 |Bb|nonHeH|/|e NUCbMEHHbIX 3aaHNI |2, 4,5,6,7 |4 |O

MepeBOA Hay4HOI CTaTbM MO HaNpaBIeHWIO NOArOTOBKK, COCTaB/IEHWE F10CCapus, HanvcaHue pegepara,
MOAroToBKa npeseHTaumn pegpepara: Polyankina S. Y. PyKoBOACTBO N0 NOArOTOBKe Npe3eHTauuii Ha
aHrIMINCKOM 513bIKe [ONEeKTPOHHBIN pecypc] : 3M1eKTPOHHbIN y4ebHO-MeToAMYeCKUiA Komnneke / S. Y.
Polyankina ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000214342. - 3arn. ¢ sKpaHa.

4 |Bb|nonHeH|/|e NUCbMEHHbIX 3aaHNI |5, 6 |4 |O

BbinonHeHne rpaMmaTnuyecukx 3agaHuii: Kambiwesa E. KO. IHOCTpaHHBbIN S3bIK [SNeKTPOHHBIV pecypc] :
3MEKTPOHHbIN y4ebHO-MeToAMYecKMin Komnnekce / E. KO. Kambliwwesa ; HoBocKG. roc. TexH. yH-T. -
Hosocubupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234620. - 3arn. ¢
JKpaHa.

5 13yyeHne OCHOBHOI 1 AONONHUTENbHOM

peKOMeH0BaHHOMN nTepaTypsl 3 0 0

. Kutosa E. T. MeToanyeckune peKoMeHZaLmMm No opraHu3aumy caMocTosaTeIbHOM paboThbl CTYLEHTOB Npu
N3y4eHNN aHINIACKOTO s3blKa [3NeKTPOHHBIN pecypc] : y4ebHO-MeToAMYeCKOe nocobue / E. T. KnuTosa ;
HoBocub. roc. TexH. yH-T. - HoBocmbumpck, [2016]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000230334. - 3arn. ¢ sKpaHa.

6 | CucTemartumsaumsa maTepuana | 2,3,4,5,6 8 |4

KoHcynbTauusa ¢ npenozasatesiemM No HanucaHuio pegepara, NOArOTOBKE Mpe3eHTaLum No martepuaiam
Hay4HO CTaTbW NO HanpaB/eHWI0 NoAroToBkM : Kambilesa E. KO. IHOCTpaHHbI A3bIK [DNEKTPOHHbI
pecypc] : 3NeKTPOHHbIN y4ebHO-MeToAMYeCcKMin Komnneke / E. FO. Kambiwesa ; HOBOCKO. roc. TeXH. yH-T. -
Hosocnbupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234620. - 3arn. ¢
JKpaHa.

CemecTp: 2

1 |Bb|nonHeH|/|e YCTHbIX 3afaHniA |2, 3,4,6 |6 |O

MoAroToBKa YCTHbIX COOBLLEHWIA, 41aI0r0B N0 13y4aeMoi TeMaTuKe, NPOC/yLUBaHWe ayAMoMaTeprasos,
NPOCMOTP BMAEO, BbINOHEHVE KOMMYHWUKATVBHbIX 3aaaHuii: Polyankina S. Y. PyKoBoACTBO NO
NOLrOTOBKe Npe3eHTaL Ui Ha aHTIMIACKOM 5i3blKe [DNeKTPOHHbIN pecypc] : 3NeKTPOHHbII
y4yebHO-MeToANYecKuiA komnneke / S. Y. Polyankina ; HoBocn6. roc. TexH. yH-T. - HoBocunbupck, [2015]. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214342. - 3arn. ¢ 3KkpaHa.

2 |Bb|nonHeH|/|e MUCbMEHHbIX 3afaHWii |5, 6 |3 |O

BbInonHeHne rpammaTnyecknx 3afjaHnin: Kavbiwesa E. HO. IHOCTpaHHBbIN A3bIK [9NeKTPOHHbIN pecypc] :
3NEKTPOHHbIN y4ebHO-MeToaMYecKmniA komnnekce / E. KO. Kambiwwesa ; HoBocu6. roc. TexH. yH-T. -
Hosocunbupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234620. - 3arn. ¢
JKpaHa.

3 |BbII'IOfIHeHI/Ie YCTHbIX 3aaHWiA 2,3,4,5 |8 |O

PaboTa C Hay4YHOW CTaTbei, cnoBapsmu (UTeHVE, NePEBOS, N3yUHeHNe NIEKCUKM, KILLIEBLIX BbIPaXKEHW,
BbIMO/IHEHNE KOMMYHUKATUBHBIX 3afjaHuni1), NOAroTOBKA YCTHbIX COOBLLEHMIA (aHHOTUPOBaHNE,
peepmpoBaHmne), AMANOroB, NPOEKTOB : AHIUIACKWIA A3bIK. AHHOTMPOBaHKE 1 pedeprpoBarme. Y. 1 :
MEeTOAMYECKME YKa3aHNs ANs MaruCTPaHTOB TEXHUYECKMX crelmanbHocTeli / HoBOCKG. roc. TEXH. YH-T ;
[cocT. HO. B. PugHas]. - Hosocnbupck, 2013. - 93, [2] c. : un., Tabn.. - PeXxum gocTtyna:
http://elibrary.nstu.ru/source?bib_id=vtls000179190

4 |Bb|nonHeH|/|enMCbmeHHb|x3a,anw7| |2,3,4,5,6,7 |6 |O

MepeBog Hay4YHOW CTaTbM MO HaMpaBIeHNIO MNOArOTOBKM, COCTaB/IEHME TI0CCapys, HanvcaHue pedepara,
MOAroToBKa nNpe3eHTaumn peepata: Polyankina S. Y. PykoBoACTBO M0 NOArOTOBKE Npe3eHTaLMii Ha
aHI/INNCKOM A3bIKe [DNEKTPOHHBIV pecypc] : 3NeKTPOHHBIA y4ebHO-MeToANYeCKMIA Komneke / S. Y.
Polyankina ; HoBocunb6. roc. TexH. yH-T. - HoBocu6upck, [2015]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000214342. - 3arn. ¢ 3KpaHa.

5 |Cuctemartusauus marepuana |2, 3,4,56,7 |8 3




KoHcynbTauus ¢ npernogasatesiemM No HanucaHuio pegepara, NOArOTOBKE Npe3eHTaLum No marepuaiam
Hay4HOM CTaTbW MO HanpaB/eHWIo NOAroTOBKM : Kambiwesa E. FO. HOCTpaHHbIN A3bIK [ONEKTPOHHbIN
pecypc] : aNeKTPOHHbIA y4e6HO-MeToAnYecKuiA Komnneke / E. KO. Kambiwesa ; HoBOCUG. roc. TeXH. yH-T. -
Hosocunbupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234620. - 3arn. ¢
3KpaHa.

5. TexHonorns obyyeHuns

[nsi opraHm3aLmy ¥ KOHTPO/IS CaMOCTOSTe/NIbHOV PaboThl 06YUaKOLLIMXCS, @ TAKXKEe NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHATCA MHDOPMALOHHO-KOMMYHUKALIMOHHbIE TeXHONOrMK (Tabn. 5.1).

Tabnmua 5.1
[JesiTenbHOCTb VIHhopmaLMOHHO-KOMMYHUKALMOHHbIE TEXHOMOM N
VHdopmupoBaHme e-mail; Cpeaa 3neKTpoHHOro obyyeHus HIFTY
KoHcynbT1poBaHue e-mail
KoHTponb e-mail; Cpeaa 3neKTpoHHOro obyyeHus HIFTY
PasmelLieHme yeoHbIX e-mail; Cpepa aneKTpoHHoro obyyeHus HIFTY; 9bC
maTepuanos
Tabnuua 5.2
AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHWe aKTUBHbIX (PopM Kope! (*)Ole/Ipye\l’VlbIX
KOMMNeTeHL MW
1 |[enosasa urpa Ol1K.3;

®opmupyembie ymeHus: 31. 3HATh TEPMUHOIOTHIO MPODECCUOHATBHOMN cepbl NesTeTbHOCTH Ha
WHOCTPAHHOM si3bIKe; y1. yMeTh uuTath U pedeprupoBaTh JUTEPATYPY HA MHOCTPAHHOM SI3BIKE

Kparkoe onucanne npumMeHenun: HarejaeHa Ha popMHUpOBaHNE HABBIKOB MPUHSITHS U
3¢ (PeKTUBHOrO UCTIOTHEHHS IEJIOBBIX POJIEH, HA PEaNM3ALMI0 YMEHHH 1 HABBIKOB ITyOIMYHOM
MpPEe3eHTALNH HAyYHBIX JOKJIAA0B

Moapo6Has nHhopmaLwms 06 UCNob30BaHMM TexHoMornK npmBoanTcs B "Polyankina S. Y. OCHOBbI aHT IMIACKON
ny6AnYHOM peun [SNeKTPOHHbIA pecypc] : 3aNeKTPOHHBIN yuebHO-MeToaMueckuii komnnekce / S. Y. Polyankina ;
HoBocm6. roc. TexH. yH-T. - HoBocmbupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000213129. - 3arn. ¢ 3KpaHa."

2 | Amnckycens lonK.3;

dDopmupyembie ymMeHHus: Y1. yMeTs untath U pepepupoBaTh IUTEPATYPY HA HHOCTPAHHOM SI3bIKE

Kparkoe onucanue npuMeHeHHs : TO3BOJISIET YYaCTBOBATh B OOCY KI€HNUH MOCTABIEHHOM
npoOJIeMbI BCEM YUaCTHHKAM 00pa30BaTesIbHOTO MpoLiecca, GopMUPYET YMEHHUS Iy OJIMYHOTO
BBICTYTUIEHUS U BEICHUS JUCKYCCHUU

Moapo6Has nHgopmaLmsa 06 NCNoNb30BaHMN TeXHONOrMK NpueoanTcs B "Polyankina S. Y. OCHOBbI aHINIACKOA
Ny6/MYHOI peun [ANeKTPOHHBINA pecypc] : aNeKTPOHHBIN yuebHO-MeToanYecknii Komnneke / S. Y. Polyankina ;
HoBocu6. roc. TexH. yH-T. - HoBocmbupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000213129. - 3arn. ¢ 3kpaHa."

3 |Metop npoekToB |OnK.3;

®opmupyemsbie ymenns: 31. 3HaTh TEPMUHOIOTHIO MPOGECCUOHATEHOM ceprl AesTeTbHOCTH Ha
HHOCTPAHHOM SI3BIKE

Kpartkoe onucanne npuMeHeHus: HALEJISH Ha PelIeHHe 3HAaYNMOU IpoOsieMsl, TpeOyromeit
HHTETPUPOBAHHOTO 3HAHUS, HCCIIENOBATEIbCKOrO IMOMCKA MPHU €€ PeLeHUH, MPOIYKTHBHOE
COTPYOHUYECTBO, yIaCTHE B BHIPAOOTKE KOJUIEKTUBHBIX PEIISHUI




4 |Noptdonno |onK.3;

®opmupyembie ymMeHus: y1. yMeTs untath U pepepupoBaTh IUTEPATYPY HA HHOCTPAHHOM SI3bIKE

Kparkoe onucanue npuMeHeHHs: OPUSHTHPOBAH HA PACKPHITHE TBOPUYECKOTO MOTEHIIUANIA,
TIPUBUTHE HABBIKOB aHAIN3a COOCTBEHHOU NIEATEIbHOCTH, CAMOOPTaHU3AIUN, CAMOKOHTPOJIS,
CaMOOLIEHKH, a TaKKe MO3UTHBHOTO U KOHCTPYKTHBHOTO OTHOIIEHHUSI K CTOPOHHEH KPUTHKE

Moapo6Has nHhopmaLms 06 UCMOb30BaHUN TEXHOMOMMW NPUBOANTCS B “"AHINNACKMIA A3bIK. HayyHas ny6nmkaums
(ny6nukauus B C60pHMKe MaTepuaioB MeXAyHapoAHON Hay4YHO KOHMEPEHLIMW) : METOANYECKME YKa3aHWs A1
MarncTpaHTOB M acnMPaHTOB TEXHUYECKMX crieymanbHOCTel / HoBocm6. roc. TexH. yH-T ; [cocT.: M. M. Mpunyukas n
ap.]. - HoBocmbupck, 2010. - 92 c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000125757"

6. MpaBuna aTTecTaumm 06y4atoLLMXCS Mo y4ebHO ANCLUNANHE

[ns aTTecTaumm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anbHO-penTNHIOBas cUcTeMa
(BPC), no3sonsatowas BbICTaB/sATb OLIEHKM MO TPaAULMOHHON LiKane n 15-ypoBHeBoi ECTS.

Kpatkas nHgopmauus o BPC npvsefeHa B Tabn. 6.1.

Tabnunua 6.1
MuH. o
OueHnBaeMble BUAbI LeATEIbHOCTY 06yYaroLMXCA 6ann MakcmanbHbIn 6ann
CemecTtp: 1
Ilooeomosxka k 3ansmusm: Y CTHBIN U TTMChMAEHHBIA TIEPEBO 5 10
Hay4YHOU cTaThu 00bemMoM 25 000 meyaTHBIX 3HAKOB
KoHTponmpytoLye maTeprasbl - Hay4Has CTaTbs N0 NPOGWII0 MarucTpaHTa 13 3apy6exxHOro UCTOUHKKA
IIpaxmuuecxue sanamusn: MonenupoBaHue KOMMYHUKATHBHOMN 5 10
CUTyalUH

KoHTponupytoLmne matepuanbl (OMMYHVUKaTVBHBIE CUTYaLyu) NpuBoasaTcs B “Kambllesa E. FO. IHOCTpaHHbI f3bIK [91eKTPOHHBIV pecypc] : 31eKTPOHHbIA
y4yebHO-MeToAMueckuii Komnnekc / E. 0. Kambliwesa ; HoBocu6. roc. TexH. yH-T. - HoBocnbumpck, [2017]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234620. - 3ar. ¢ 3KpaHa."

IIpaxmuueckue 3auamus: PedepupoBanue HayuHBIX 5 10
Matepuanos (5 000 meuaTHbIX 3HAKOB)

KoHTponupytoLmre maTepuansl (YCTHOE COOGLLEHME, YKasaHUs N0 NOAroToBKe pedeprpoBaHuns) NPUBOAATCA B “AHIIMIACKUIA A3bIK. AHHOTMpPOBaHMe 1 petheprpoBaHme. Y.
1 : MeTOAMYECKVE YKa3aHUs 1 MarucTPaHTOB TEXHUYECKMX creLmanbHocTeli / HoBocuG. roc. TexH. yH-T ; [cocT. FO. B. PugHas]. - HoocuGupcek, 2013. - 93, [2] c. : un.,
Tab... - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000179190"

1] PAKMUYECKUE 3AHAMUA. HOZ[FOTOBKa AHHOTAaIIu1 HaquOﬁ 5 10
CTaThbH

KoHTponmpytoLme MaTepuasbl (aHHOTaLMs) NPUBOAATCA B "AHIMIACKNIA s3bIK. AHHOTVPOBaHWE 1 petheprpoBaHie. Y. 1 : METOAMYECKME YKa3aHUS A1t MarMCTPaHToB
TEXHUYECKMX CreLmaibHOCTeR / HoBOCKG. roc. TeXH. yH-T ; [cocT. HO. B. PugHas). - Hosocubupek, 2013. - 93, [2] c. : un., Tabn.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000179190"

IIpaxmuueckue 3ansamus: Hanucanue pedepara 1o HayIHbIM 5 10
MarepuasiamM BHeayJUTOPHOTO UTeHUs, TIOATOTOBKA TJI0CCAPHUsT

KoHTponupytoLmne Matepuanbl (MeyaTHbIii BapuaHT pedepata, ykasaHus Mo NoAroToBKe) NPUBOAATCA B "AHITIMIACKUI s3bIK. AHHOTUPOBaHWE 1 pechepupoBaHie. Y. 1 :
MeTOZMYeCKMe YKasaHWs A1 MarncTpaHTOB TEXHUYECKMX cnelpanbHocTeld / HoBocuG. roc. TexH. yH-T ; [cocT. FO. B. PugHas]. - HoBocnbmpcek, 2013. - 93, [2] c. : wn.,
TabN.. - Pexxum aoctyna: http://elibrary.nstu.ru/source?bib id=vtls000179190"

Ipaxmuuecxue sanamus. IlpeseHTanns AOKIaAa MO HAyYHOM 5 10
cTatbe

KoHTponupytowme matepuansl (Power Point npeseHTauys, ykasaHus No NofArotoske) npusogsatcs B “Polyankina S. Y. OCHOBbI aHIIMIACKO My6InYHON peun
[3neKTpoHHBIN pecypc] : aneKTPOHHBIN yue6GHO-MeToAnueckmiA komnneke / S. Y. Polyankina ; HoBocuG. roc. TexH. yH-T. - HoBocn6upck, [2015]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000213129. - 3ar. ¢ 3KpaHa."

Ipaxmuyeckue 3auamus; BeimonHenue 5 10
JICKCUKO-TPaMMaTUYECKOr0 TeCTa

KoHTponupytoLmne MaTepuans! (TecToBble 3afaHus) NpuBoAaTca B "Kambiwesa E. KO. VIHOCTpaHHbI f3bIK [SNeKTPOHHbIN pecypc] : a1eKTPOHHbI y4e6GHO-MeTOANYeCKNi
komnnekc / E. FO. Kambiwesa ; HoBocu6. roc. TexH. yH-T. - Hoocnbupcek, [2017]. - Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=vtls000234620. - 3arn. ¢
JKpaHa."

Ipaxmuyecxue 3auamus; BeimonHeHne 3aqaHnuil K 5 10
TeMaTUYECKUM TEKCTaM

KoHTponmpytoLme MaTepuasbl (TEMaTUYECKIE TEKCThI, 33fjaHUs K HUM) NprBoasaTcs B "Kambiwesa E. KO. IHOCTPaHHbIN s3bIK [DN1EKTPOHHBINA pecypc] : a1eKTPOHHbIA
yue6Ho-MeToAnYeckuin komnnekc / E. FO. Kambiwwesa ; HoBocwG. roc. TexH. yH-T. - HoBocubupck, [2017]. - Pexxum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234620. - 3arn. ¢ aKpaHa."

Bauem: | 10 | 20




CemecTp: 2

Ioocomosexa x 3ansamusm: Y CTHBIA U TUCBMEHHBIN TePeBO/] 5 10
Hay4YHOU cTaThu 00beMoM 25 000 meyaTHBIX 3HAKOB

KoHTponmpytoLme MaTepuasbl - HaydHas CTaTbsi N0 NPOGUII MarncTpaHTa U3 3apy6exHOro NCTOUYHMKA

[paxmuuecxue 3anamus: MonenupoBaHue KOMMYHUKATHBHOMN 3 5
CUTyaLUH

KoHTponupytoLmne matepuansl (KOMMYHUKaTUBHbIE CUTyaL M) NpuBoaaTcs B “Kambilwesa E. FO. VIHOCTpaHHbIV A3bIK [SNeKTPOHHbIN pecypc] : aNeKTPOHHbIV
yue6Ho-MeToAnYecKmiA komnneke / E. KO. KambiwweBa ; HoBOCWG. roc. TeXH. yH-T. - HoBocuGupck, [2017]. - Pexxum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234620. - 3arn. ¢ 3kpaHa."

IIpaxmuueckue 3auamus: PedepupoBanue HaydIHbIX 5 10
Matepuaios (5 000 meuaTHbIX 3HAKOB)

KoHTponupytoLme MaTepuansl (YCTHOE COOBLLEHNE, YKa3aHWs MO NOAFOTOBKE petieprpoBaHns) NPUBOAATCSA B "AHINACKUIA A3bIK. AHHOTVUPOBaHWE 1 pecieprpoBaHue. Y.
1 : MeTOAMYECKME YKa3aHWA fi/19 MarncTpaHTOB TEXHNYECKUX CrieLmanbHocTeld / HoBocm6. roc. TexH. yH-T ; [cocT. FO. B. PugHas]. - Hosocubupck, 2013. - 93, [2] c. : un.,
Tab/.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000179190"

Ipaxmuuecxue 3ausmus: Tlpe3enTtarius nokaaaa no HaAyyYHOU 5 10
cTaThe

KoHTponumpytowme matepranbl (Power Point npeseHTauus, ykasaHvs no noarotoBke) npusogstes B "Polyankina S. Y. PyKoBOACTBO N0 NOATOTOBKE Mpe3eHTauuii Ha
aHININIACKOM $A3blKe [DN1eKTPOHHBIN pecypc] : aNeKTPOHHBINA yuebHO-MeToAnYeckmnii komnnekce / S. Y. Polyankina ; HoBocw6. roc. TexH. yH-T. - HoBocu6upck, [2015]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib id=vtls000214342. - 3arn. ¢ skpaHa.”

IIpaxmuueckue 3auamus: Harmmcanue pedepara mo Hay4HbIM 5 10
MarepuasiaM BHeayJUTOPHOTO UTSHUS, TIOATOTOBKA TJIOCCAPHS

KoHTponupytowmne matepuans! (pedepat, rnoccapuii) NpuBoaaTes B “AHIINACKWIA A3bIK. AHHOTUPOBaHWe W pedepupoBaHme. Y. 1 : MeTOANYECKMe yKasaHua Ans
MarmcTpaHToB TEXHUYECKMX crewuanbHocTeld / HoBocKG. roc. TexH. yH-T ; [cocT. HO. B. PugHas]. - Hoocnbmpcek, 2013. - 93, [2] c. : un., Tabn.. - Pexxkum gocTyna:
http://elibrary.nstu.ru/source?bib id=vtls000179190"

Ipaxmuyeckue 3anamus; BeimonHenue 5 10
JIEKCUKO-TPaMMATHYECKOrO TecTa

KoHTponupytoLmne MaTepuans! (TeCTOBble 3afaHus) NpuBoAaTca B "Kambiwwesa E. KO. VIHOCTpaHHbI f3bIK [SNeKTPOHHbIN pecypc] : a1eKTPOHHbI y4e6HO-MeTOANYeCKNi
komnnekc / E. KO. Kamblwesa ; HoBocu6. roc. TexH. yH-T. - HoBocnbupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234620. - 3arn. ¢
3KpaHa."

Ipaxmuyeckue 3auamus; BeimonHeHne 3aqaHnuii K 3 5
TeMaTUYEeCKUM TEKCTaM

KoHTponmpytoLLme MaTepuanbl (TeMaTUYECKMe TEKCThI, 3afjaHUs K HUM) NprBoasaTes B "Kambiwwesa E. FO. IHOCTPaHHbIN A3bIK [DN1EKTPOHHBINA pecypc] : 31eKTPOHHbIi
yue6Ho-MeToAnUeckuin komnnekc / E. FO. Kambilwesa ; HoBocw6. roc. TexH. yH-T. - HoBocubupck, [2017]. - Pexxum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234620. - 3arn. ¢ aKkpaHa."

Ox3amen: | 20 | 40

B Tabnuue 6.2 npencTas/ieHO COOTBETCTBME POPM KOHTPO/ISA 3a5B/ISEMbIM TPEOOBaHMAM K
pesynbTaTaM 0CBOEHWS AUCLUMVHBI.

Tabnuua 6.2
Kogbl Dopmbl
KOMMETEH KOHTpPONA
i PesynbTaTbl 00yyYeHUs P
droc 3ayeT | 9ksameH
OMMK.3 | 31. 3HaTb TEPMUHONOTUIO NPOECCUOHANTLHO Cthepbl AeATENbHOCTU Ha MHOCTPAHHOM f3bIKe + +
yl. YMETb YUNTaTb U ped)epl/lpOBaTb nntepartypy Ha MHOCTPaHHOM A3bIKe + +

y2. yMeTb UCMO/b30BATb 3HAHUS A3bIKa AS MPOPECCMOHATBHOTO MEXAYHAPOAHOTO 06LLEHNS
1 B HayYHO-UCCNE0BATE/NbCKOW AeSTENbHOCTH

yl. YMETb UHTEPNPETNPOBATL A O606LI.I,aTb MNHHOBALUMOHHbIE TEXHUYECKNE PELLEHNA,

nk.1 npeAcTaB/eHHbIe B 3apyOEXKHOM TEXHNYECKOR uTepaType

®OH[] OLIEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMmme.

7. lutepatypa
OcHoBHas nMTepaTypa




1. AHTIHIICKUI B HAYYHBIX M HHKEHEPHBIX LessiX. YacTs 2 [DneKTpoHHBIN pecypc]: yueOHoe
nocodue/ — DIIEKTPOH. TEKCTOBbIE NaHHbIe.— ToMck: TOMCKHI MOMUTEXHUYECKUH YHUBEPCUTET,
2014.— 88 ¢.— Pexum mocrtyma: http://www.iprbookshop.ru/42872 html.— DBC «IPRbooks

2. AHITUHCKHI B HayYHBIX U MH)KEHEPHBIX 1ensx. Yacts 1 [DnexkTpoHHbIi pecypc]: yueOHOe
nocodue/ — DIIEKTPOH. TEKCTOBbIE NaHHbIe.— ToMck: TOMCKHI MOMUTEXHUYECKUH YHUBEPCUTET,
2013.— 80 ¢.— Pexwum mocrtyma: http://www.iprbookshop.ru/42847 html.— DBC «IPRbooksy

3. benpuukas JI.B. Jlenosoii anrnuiickuii s3eik = English for Business Studies [DmextporHbIit
pecypc]: yuebnoe nocodue/ benpuukast JI.B., Bacunesckast JLU., Bopucenko [I.J.— DyekTpoH.
tekcToBble nanHble.— MuHck: TerpaCucrtemc, Terpamurt, 2014.— 320 ¢.— Pexum noctyna:
http://www.iprbookshop.ru/28071 html.— 3BC «IPRbooks»

4, Jlykuna JI.B. Kypc anrnmiickoro si3eika mis maructpantoB. English Masters Course
[DnexTpoHHBIH pecypc]: yueOHOe TOCOOHe M1J1T MAruCTPAHTOB 110 PA3BUTHIO M
COBEPIIEHCTBOBAHHIO OOIIMNX U MPEIMETHBIX (IEJTOBOH aHTIMICKUI 3bIK) KoMmreTeHw/ JlykuHa
JI.B.— DnexTpoH. TekcToBbIe faHHBIE.— BopoHexk: BopoHeskckuii rocynapcTBeHHBII
apXUTEKTYpHO-CTpouTenbHbIN yHUBEpCcUuTeT, IBC ACB, 2014.— 136 ¢.— Pexxum moctymna:
http://www.iprbookshop.ru/55003 . html.— DBC «IPRbooks»

5. CumxoBuu B.A. TIpaktiudeckasi rpaMmaTrka aHrIuicKoro si3eika = Practical English Grammar
[DnexTponHsIii pecypc]: yueOHoe mocobue/ Cumxosud B. A, — DeKTpOH. TEKCTOBbIE JAaHHBIE. —

Munck: Bemmsiimas mkomna, 2014.— 328 ¢.— Pexum mocTyra:
http://www.iprbookshop.ru/35529. html.— 3BC «IPRbooks»

[ononHuTenbHaa anTepaTypa

1. Banks T. Writing for Impact : [student's book : B1/B2] / Tim Banks. - Cambridge, 2012. - 96 p. :
ill. + 1 Audio CD (40 min).. - ITep. 3aru.: CoBepiieHCTBOBaHHE MMCbMEHHOM peun: yueOHOoe
nocodue.

2. Beatty K. LEAP (Learning English for Academic Purposes): Listening and speaking
[DnextponHsIii pecypc] : [textbook] / Ken Beatty. - [Montreal], 2012. - 3 s;exTpoH. onr. gucka
(Audio CD). - Ilep. 3arn.: M3yueHue aHTIUHACKOTO OISl AKAAEMHUIECKUX LIEJIeH: MPOCTyIIUBAHUE U
yCTHAs peub . yueOHUK.

3. English for Academics. Bk. 1 : a communication skills course for tutors, lecturers and PhD
students / Brit. Council. - Cambridge, 2014. - 175 p. : ill.. - lep. 3ari.: AHMIHICKAIN S3bIK 15T
aKaIEMHUYECKUX LIEJIEN | KyPC KOMMYHHUKATHBHBIX HABBIKOB JJIsi PEMETUTOPOB, MPENoaaBaTesiei 1
aCTIMPaHTOB.

4. Powell M. Dynamic Presentations : [student's book] / Mark Powell. - Cambridge, 2010. - 96 p. :
ill. + 1 CD-ROM.. - Ilep. 3arun.: JIluHaMU4YHBIE TPE3EHTALMN | KHUTA ISl CTYAEHTOB,

5. Williams A. Research. Improve your reading and referencing skills / Anneli Williams. - London,
2013. - 191 p. :ill.. - ITep. 3arn.: UccnenoBarensckas padora. YiydilieHre HABBIKOB UTEHUS U
pedepupoBanus.

6. Williams J. LEAP (Learning English for Academic Purposes): Reading and writing : [textbook] /
Julia Williams. - Montreal, 2012. - 200 p. : ill.. - ITep. 3arn.: MU3yueHue aHrIuiicKOro ais
aKaJeMHUYECKHX LIeJIel; YTeHHE U ITUChMO | y4eOHUK.

VIHTepHeT-pecypcehbl
1. 3BC HI'TY : http://elibrary.nstu.ru/

2. OBC «HMznmarensctso Jlansy : https://e lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. 9BC "Znanium.com" : http://znanium.com/

5.



8. MeToauyecKoe 1 NporpaMMHoe obecreyeHme

8.1 MeTopaunyeckoe obecneyeHme
1. AHrnmiickuii s36IK. AHHOTHpPOBaHUE U pepepupoBanue. Y. 1 : MeTomudeckue ykasaHus st
MarvCcTPaHTOB TEXHUUECKUX crienuanbHocTel / HoBocu®. roc. texH. yH-T ; [coct. FO. B. Pumnas]. -

Hosocubupck, 2013. - 93, [2] ¢. : wi., Tabm.. - Pexxum moctyma:
http://elibrary nstu.ru/source?bib_id=vtls000179190

2. Aurnwmiicknii si3eik. Hayunas nmyOmukanms (myOnukarus B COOpHUKE MaTepHAJIOB
MEXKIYHAPOOHON HAYYHOH KOH()EPEHIINH) | METOIMYECKUE YKA3aHHSI IJIsl MAarCTPAHTOB U
aCTIIMPAHTOB TEXHUYECKHUX crieruanbHocTed / HoBocuO. roc. TexH. yH-T ; [coct.: M. M. Tlpunyiikas
u ap.]. - Hoeocubupck, 2010. - 92 c.. - Pesxxum moctyma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000125757

3. Polyankina S. Y. OcHOBBI aHTJIHIICKOM MyOJIMYHOM peun [ DIEKTPOHHBIN pecypc]| : 3JIeKTPOHHBII
yuebHo-metonuueckuii komruiekc / S. Y. Polyankina ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck,
[2015]. - Pesxum noctyma: http://elibrary nstu.ru/source?bib_id=vtls000213129. - 3arn. ¢ skpaHa.
4, Polyankina S. Y. PykoBoACTBO 110 MOATOTOBKE Mpe3eHTALNI HA aHTINHCKOM SI3bIKE
[DnexTpoHHBIH pecypc] : 2ieKTpOHHBIH yueOHO-MeTomuueckuii komruieke / S. Y. Polyankina ;
Hoocub6. roc. TexH. yH-T. - HoBocubupck, [2015]. - Pexum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000214342. - 3arn. ¢ sxpaHa.

5. Kampnmera E. FO. MHOCTpaHHSBIH S3bIK [DNeKTPOHHBIN pecypc] : 2JIeKTPOHHBIN
yueOHo-MeTonuueckuii komruieke / E. FO. Kambimesa ; HoBocu0. roc. TexH. yH-T. - HoBocuOHpCK,
[2017]. - Pesxum mgoctyma: http://elibrary nstu.ru/source?bib_id=vtls000234620. - 3arn. ¢ skpaHa.
6. Kutopa E. T. Meronnueckue peKOMeHIAIUH 10 OPTaHU3aUHA CaMOCTOSITEIFHOM paboThI
CTYZIEHTOB IPU U3yUYEHUH aHTJIMICKOTO s3bIKa [DIeKTPOHHBIN pecypc]| | yueOHO-MeToanueCcKoe
nocobue / E. T. Kurosa ; HoBocub6. roc. texH. yH-T. - HoBocubupck, [2016]. - Pexxum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000230334. - 3arx. ¢ sxpaHa.

8.2 CreunanmanpoBaHHOe NporpammHoe obecreyeHme
1 Microsoft Windows
2 Microsoft Office

9. MaTtepnanbHO-TeXHUYeCcKoe obecneyeHune

JTabopaTopHbIi CTEHA

Ne HavmeHoBaHMe HasHaueHne

1 |[locKa MarHUTHO-MapKepHble MpoBeaeHMe NPaKTUYeCKNX 3aHATUIM
2 | TepMuHanbHbIA Knacc Nel2 MpoBeaeHVe NPaKTUYECKNX 3aHATUIA
3 | 3KpaH HaCTeHHbIV [eMoHCTpaums y4ebHbIX MaTepuasios

CneumnanbHoe 060py10BaHNe

No HanmeHoBaHue Ha3HaueHne

1 |TepMuHanbHbIA Knacc Nel7 MpoBeaeHVe NPaKTUYECKNX 3aHATUIA
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1. OO0001meHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
OO6o0061eHHass cTpykTypa (oHIa OLEHOYHBIX CPEICTB MO AUCHUIUIMHE WHOCTpaHHBIA S3bIK
npusesieHa B Tabnure.

Tabnuna
JTanbl OEHKH KOMIeTeHIMit
clopsmposamiocr Meponpuris
q;gﬁﬁgfg;r:: I?OMHIZ:TeHIIl/Iﬁ Tembl zf:]?:;l:;z IIpome:xxyTounas
(3HaHMS, YMEeHUs, (kypcoBoii arrecrauus
HABBIKH) npoext, PT3(P) u (3K3aMeH, 3a4eT)
Ap.)
OIIK.3 31. 3HaTH HayuHnoe HamnpaBieHue 1 cemectp-
CHOCOOHOCTh TEPMUHOJIOTHIO  |MarucTepcKon 3ayet: BONpoc
UCII0JIb30BaTh npodeccuoHanbH [mporpaMmel. Haydno- 1,2,3
MHOCTPaHHBIN oii cdepsl HCCIIeI0BATENbCKAs 2 cemecTp-
A3BIK B JeSITEIbHOCTH Ha |paboTa MarucTpaHra. DK3aMeH: BOIIPOC
podeCCHOHANIBH |HHOCTPAaHHOM HayuHble KOHTaKTHI. 12,3
oii cepe SI3BIKE MexayHapoiHbIe
Hay4YHbIE MEPOIPUATHS:
KOH(epeHIH, (OPYMBI,
cumno3uyMsl. Ilogroroska
U y4acTHE B
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2. MeTouKa OlleHKH 3TanoB (JOPMUPOBAHNSI KOMIIETEHIIMII B paMKaX TUCIHIIMHBI.

[TpomexyTouHas aTTecTanus 1Mo AUCIUILINHE TPOBOIUTCS B 1 cemecTpe - B (hopMme 3auera B 2 ceMecTpe -
B (popMe IK3aMeHa, KOTOPBI HApaBiIeH Ha oueHKY chopmupoBanHocTr kommereHmmii OI1K.3, TIK. 1/HU.

3aueT W SK3aMEH MPOBOJATCA B NHUCBMEHHOW U YyCTHOM ¢opme, mo Ouneram, pa3pabOTaHHBIM
MIPENo/IaBaTesieM B COOTBETCTBUM C TUJAKTUUECKUMU €AMHUIIAMU pabodeil mporpaMmel.

buner coctouT u3 BOIIPOCOB, NMPUBEIACHHBIX B IACIIOPTE 3ayeTa M 3K3aMEHa, MO3BOJIAIOLIUX OLEHUTh
MoKasareinu chopMHUPOBAHHOCTH COOTBETCTBYIONIUX KOMITCTECHITUH.

Brinonnenue 3amanuii Ha 3adere onenuBaeTcsa ot 0 1o 20 6amios, Ha 3k3aMmene ot 0 1o 40 Gamios.

CdopMupoBaHHOCTh KOMIIETEHIIMH MPOBEPSIETCS NMPU IMPOBEICHUM MEPONPUATUN TEKYIIEro KOHTPOJ,
yKa3aHHbBIX B Tabmuie pasznena 1.

OO61ue nmpaBuia BHICTABICHUS OLIEHKH M0 JUCIUILIMHE ONPEeAesatoTcs 0alibHO-PEUTHHIOBOM CUCTEMOH,
NPUBEJICHHOM B paboueil mporpamme JUCHUIUINHBL

Ha ocHoBanum npuBeleHHBIX Aajiee KPUTEPUEB MOXKHO CJlielaTh OOLIMH BBIBOJ O CHOPMHUPOBAHHOCTH
xkommnerenimii OI1K.3, ITK.1/HU, 3a koTopble OTBeUaeT JUCUUIUIMHA, HAa Pa3HbIX YPOBHSX.

3. O0masi XapaKTepHUCTHKA YPOBHe#l 0CBOCHUSI KOMIICTCHIHIA.

Hu:ke moporoBoro. YpoBeHb BHINOIHEHUS PA3JIMYHBIX BUJIOB pabOT HEe OTBEYAET OOJBIIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETUUECKOE U MPAKTHUYECKOE COJEPHKAHUE Kypca OCBOGHO YaCTHUYHO, MPOOEbl HOCAT
CYLIECTBEHHBI XapakTep, S3bIKOBbIE U KOMMYHHUKATHBHbIE HAaBBIKM U yMEHHUS pabOThl ¢ OCBOEHHBIM
MaTepuaioM cOPMHUPOBAHBI HE JOCTATOUYHO, OOJIBITMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMon 00yUYeHHs
yueOHBIX 3aJ]aHUI HE BBIMOIHEHBI WM BHIMOJIHEHBI C CYIIECTBEHHBIMH OIINOKAMHU.

IToporoBslii ypoBeHb. YPOBEHb BHINOJIHEHUS PA3IMUHBIX BUAOB pabOT OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETUIECKOE U MPAKTUIECKOE COJIEPIKAHUE Kypca OCBOSHO YaCTUYHO, MTPOOEIHl He HOCST
CYIIIECTBEHHOT'O XapakTepa, HEOOXOJUMBIE S3bIKOBBIE U KOMMYHHUKATUBHBIE HABBIKU U YMEHHSI PaOOTHI C
MaTeprajoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX HPOTPAMMON OOYydeHUs
y4eOHBIX 3aJJaHUi BBIIIOJTHEHO, HEKOTOPbIE 3aJaHHs BBITIOJIHEHBI C OIIMOKAMH.

Ba3oBblii ypoBeHb. YPOBEHb BBINOIHEHHS Pa3IMYHBIX BUJOB pabOT OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUI, TEOPETUYECKOE U TMPAKTUYECKOE COJAEpKaHME Kypca OCBOEHO, HEKOTOpBIE S3BIKOBBIE M
KOMMYHHKATHBHBIC HABBIKU M YMEHHS pa0OThI ¢ OCBOCHHBIM MaTepraioM C()OPMUPOBAHBI HEIOCTATOYHO,
OOJBIIMHCTBO MPETYCMOTPEHHBIX MPOrpaMMOil OOyueHHUs y4eOHBIX 3aJaHUl BBIIOJHEHO, KayecTBO
BHITIOJTHEHHUSI HH OJHOTO W3 HHUX HE OICHEHO MHHHMAJBHBIM KOJUYECTBOM OalioB, HEKOTOPHIC
BBITNIOJTHEHHBIE 3aJJaHUsI COACPKAT HE3HAUYUTEIIbHbIE HETOUHOCTH.



IIpoaBUHYTHI YpOBeHb. YPOBEHb BBIIIOJIHEHUS Pa3IMYHbIX BUIOB pabOT OTBEYAET BCEM TPeOOBaHUSM,
TEOPETUYECKOE U MPAKTUYECKOE COJNIEpPIKaHHWE Kypca OCBOCHO IMOJHOCTHIO, HEOOXOIUMBIE S3BIKOBHIC H
KOMMYHHUKATHBHbIEC HABBIKW U YMEHHS pa0OTHI C OCBOEHHBIM MaTepraioM C(hOPMUPOBAHBI HA JJOCTATOUHOM
ypoBHE, Bce mpenycMoTpeHHbBIE TPOorpaMMoi 00ydeHus yaeOHbIC 3aJaHUS BBIITOJIHEHBI B TIOJTHOM 00BEME,
Ka4yeCTBO BBITIOJHEHUS OLIEHEHO KOJMYECTBOM 0aioB, OJM3KUM K MAKCUMAJILHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»

Kadenpa nnocTpaHHBIX S3bIKOB

IHacnopr 3a4era
1o gucuumuinie «MHOCTpaHHBIN A3BIK», 1 cemecTp

1. Meroauka oLeHKH

3adeT MpoBOIUTCS B MUCBMEHHOM U YCTHOM (opme 1o Ouneram. buiier cTpykrypupyercs mo
CIIeyIOIeMy IIpaBWIy: IMEpBbI M BTOpOH Bompoc (opmupyercs U3 [Iuana3oHa TEKCTOB,
NPEICTAaBICHHBIX B CITUCKE I YTEHNUS M peheprpOBaHUs Ha 3a4€Te, TPETUI BOIPOC PopMHUpYeETCs
U3 CIHCKa BOIPOCOB O W3YyYEHHBIM MOJYJISIM (CIHCOK ITPUMEPHBIX BOIPOCOB B KOJIMUYECTBE 25
[PUJIAraeTcs).

IlepBelii Bonpoc - MMCBMEHHBIN MEPEBOJ CO CIIOBAPEM C aHIVIMKMCKOIO HA PYCCKUU S3BIK
OPUTHHAIBHOW HAYYHOU CTAThU 1O MPO(UITIO HAaNpaBiIeHus moAroToBku oobemom 1500-2000
IIeYaTHbIX 3HaKoB. Bpems nepesBoga - 30 muuHyTr. Dopma NpoOBEpPKU — YTEHHE TEKCTAa HA
MHOCTPaHHOM $I3bIKE BCIYX (BBIOOPOYHO) M MPOBEPKA BBIIIOJIHEHHOTO [1EPEBO/IA.

Bropoi#i Bompoc - uTeHHUE, YCTHBIA NMEPEBOJ C aHIIIMICKOTO HA PYCCKHH SI3BIK OTPBHIBKA
opurnHaNbHOW HayyHOW ctatbu oObemMoM 1500-2000 meyaTHBIX 3HAKOB IO TPOQHITIO
HalpaBJIeHUs MOATOTOBKHU; YCTHOE pedeprupOoBaHUE MIEPEBECHHOTO OTPhIBKA HAa aHIIIMHCKOM
sa3pike. Bpemst moarotoBku - 15 muayr. dopmMa mpoBepkH - mepenada CoIASpiKaHHS Ha
AHTJIMICKOM SI3BIKE.

Tperuit Bompoc - Oecena Mo M3y4EHHOM TeMaTuke, 3amuTa rioccapus. [IpumepHsiid
CIIMCOK BOIIPOCOB naercsi 3apaHee. dopma mpoBepkH — BOIPOC MpENojaBares,
apryMEeHTHPOBAHHbBIN OTBET MaruCTpaHTa.

B xoze 3adera mpenogaBarelis BIpaBe 33aBaTh MArMCTPAHTY JONOJHUTEIIBHBIE BOIIPOCHI U3
oOriero nepevns (1. 4).



dopma Owtera Jy1s 3a4eTa

HOBOCHBHMPCKHI I'OCYJAPCTBEHHBII TEXHUYECKWII YHUBEPCUTET
®akynerer ®OH

Buaer Ne
K 3a4eTy 1o JucuuiinHe «IHOCTpaHHbBIN SI3BIK»

1. IlucbmMeHHBIA TEpPEeBOA CO CJIOBAapEM C AaHIJIMKUCKOIO Ha PYCCKHUM S3bIK OTpPBIBKA
OpPUTMHAILHOW HAayYHOU CTaThH MO NMpOo(UiIio HampasieHus nmoarotosku oobemom 1500-2000
II€YaTHBIX 3HAKOB.

2. UreHue, yCTHBII NEpPEBOJA CO CIIOBAPEM C AHIVIMMCKOTO Ha PYCCKHUM SI3bIK OTpBIBKA
opurnHaibHOW Hay4yHoi cratbu oO0beMoM 1500-2000 mneuyaTHBIX 3HAKOB MO MPOGUITIO
HaIpaBJIEHUsl OJATOTOBKU; YCTHOE pedeprUpOBaHUE MEPEBEACHHOIO OTPBIBKA HA aHIVIMHCKOM
A3BIKE.

3. becena no u3y4eHHO TemaTuke. 3amura rioccapusi.

YTBepxknaro: 3aB. kadenpou NS E.}1O. KampimeBa
OTBETCTBEHHBIN 32 TUCHUILUIUHY E.1O. KambimeBa
Hara

HpnMep IMACbMEHHOI'0 M YCTHOI'0 3a/IlaHUSI HA 324€TE

1. IIncebMeHHBIN EPEBOJ CO CIOBAPEM C AHTIIMHCKOTO HA PYCCKUM A3BIK OTPBIBKA OPUTHHAIBHON
HAY4HOH cTaThy 1O MpOQHIII0 HarpaBiieHUs noaArotoBku oobemom 1500-2000 neyaTHBIX 3HAKOB.
2. UreHue, YCTHBIM MEpPEBOJ CO CJIOBAPEM C AaHIJIMIICKOTO Ha PYCCKUM SI3bIK OTPBIBKA
OpUTHHAIBHOW HayyHOH crtatbu oObeMoM 1500-2000 mneuyaTHBIX 3HAKOB MO MPOGHIIO
HaIpaBJICHUs] TOJTOTOBKH; YCTHOE pedeprupoBaHHE TEPEeBENEHHOTO OTPHIBKA HA aHTIHICKOM
A3BIKE.

3. Becena o uzy4yeHHoi Temarrke. 3amura rioccapusi.
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Series-connected GaN transistors for ultra-fast high-voltage switch (>1kV)
Jaume Roig; German Gomez; Filip Bauwens; Basil Vlachakis; Juan Rodriguez; Maria R.
Rogina; Alberto Rodriguez; Diego G. Lamar
http://ieeexplore.ieee.org/document/7931130/

INTRODUCTION
Among the different voltage domains of the power electronics market, the one covering 1.2 to 1.7
kV is expected to grow the fastest until year 2020 [1]. In this segment, currently dominated by
Silicon IGBTSs, SiC emerges as a performant replacement in several applications. In the meanwhile,
GaN has been mainly relegated to the 600V range, thus being expected to compete in a near future
with Silicon power MOSFETS. In part, the better thermal performance of SiC makes it more suitable
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at higher voltage, which normally implies higher power. However, the lack of investigation on GaN-
on-Silicon substrates with high-voltage capability is also influencing. GaN substrates based on bulk
GaN [2] and GaNon-Sapphire [3] are capable of reaching very high voltages but do not project
competitive wafer price with respect to Silicon; only GaN-on-Silicon does it. On the other hand,
GaN-onSilicon with high-voltage capability requires dedicated substrates with an epitaxial layer
stack thicker than Sum on top of the Si substrate [4]--[6] (see Fig. 1). Increasing the thickness of
GaN and buffer layers (tGaN and thuffer) is not straightforward in production. Besides the elevated
wafer cost, it could induce numerous issues related to bow control and wafer breakage. Moreover,
the device thermal resistance is also increased, thus complicating the device survival under short-
circuit test [7]. This work proposes a new solution to extend GaN-on-Silicon technologies beyond
1 kV by connecting in series several depletion-mode GaN transistors (DHEMTS). More concretely,
an experimental proof-ofconcept and simulation analysis is presented by means of a GaN Super-
Cascode (GaN-SC in Fig. 2a). Differently from previous works addressing SC with SiC-JFETSs [8]-
[10], designing a GaN-SC presents new challenges and opportunities that can be summarized in
three points: 978-1-5090-5366-7/17/$31.00 ©2017 IEEE 3043 « new leakage current paths should
be considered to achieve a stable voltage distribution in steady-state. « low GaN capacitances result
in critical selection of auxiliary components (Si-Diode, capacitances, etc.). ¢ novel co-packaged and
co-integrated designs are enabled by GaN-DHEMT lateral architecture. Although reliability aspects
are out of the scope of this work, current-collapse-free GaN-DHEMTSs are expected to constitute an
equally reliable GaN-SC.
EXPERIMENTAL DEMONSTRATION

Different GaN-SC prototypes are built with three discrete components mounted on a PCB board
(see Fig. 1b). All the GaN-DHEMTSs described in the following are proprietary components [11],
[12] rated for 650 V with a non-avalanche failure at a VDS ranging from 700 to 950 V. Component
(1) isa GaN-DHEMT-1 in cascode with a low-voltage Si-MOSFET (30 V); both of them assembled
together in an SMD 8x8 mm2 package. This special assembly offers accessibility to the floating
node between Si-MOSFET and GaN-DHEMT-1 (Int1). The on-state resistance (RDSON) for GaN-
DHEMT-1 ranges from 100 to 130 mQ. Component (2) is a single GaNDHEMT (i.e. GaN-DHEMT-
2) connected in series to GaNDHEMT-1 through another floating node (Int2). Two different GaN-
DHEMT-2 were used along experimental tests: a 90 m€Q with TO-220 package or a 150 mQ with
SMD 8x8 mm2 package. Finally, component (3) is a balancing high-voltage Si-Diode connecting
the gates of both GaN-DHEMTSs. Similarly as in SC with SiC-JFETs [8]-[10], the role of this diode
is to ensure that both GaN-DHEMTSs withstand voltage during a stationary VDS ramp. Although the
PCB board is prepared to include other auxiliary passive components (resistors, capacitances), this
option is not exercised in a first instance. A. Steady-State Analysis A B1505A analyzer has been
used to perform steady-state electrical characterization in GaN-SC. As a matter of example, Fig. 3
shows experimental ID vs. VDS and reverse blocking curves for a specific built with an RDSON =
280 mQ. It is inferred from Fig. 3b that leakage current (Ileak) remains below 1 pA for reverse
blocking voltages exceeding 1.2 kV. Oppositely, components (1) and (2) always show a fast Ileak
increase for VDS < 950 V when being measured individually. It is worth to remark that Ileak
previously reported for 1.2kV GaN-on-Silicon transistors was 2 orders of magnitude larger than this
work [13]. Interestingly, GaN-SC does not exhibit the stepped lleak vs. VDS observed in SiC-JFET
stacks [8]. In fact, lleak steps are due to the sequential withstand of the reverse blocking voltage in
the stack of switches. The additional lleak level in every single step is added by the gate inherent
diode of the SICJFET that is turned-off. Instead, the gate of our GaNDHEMTSs is MIS-type and, as
a result, gate leakage current is restricted to less than 10 nA. Nonetheless, a new lleak path is
introduced in GaN-DHEMTs by means of vertical conduction through GaN layer, buffer layer and
Si substrate. This effect, predominant at high VDS, has been largely studied and modeled with
equivalent circuits like the one in Fig. 4 [14]. According to this model, lleak rises with VDS in a
more gradual way than the avalanche mechanism. In component (2) of our GaN-SC, substrate
electrode B is connected to S but, in general, it represents a new degree of freedom for a SC design.
As it has been thoroughly described in [15], the relative lleak level defines the steady-state voltage



drop distribution in series-connected transistors (with lleak exclusively flowing from drain to-
source). In this sense, if lleak is larger in GaNDHEMT-2, then the GaN-Cascode will initially
withstand the voltage. Unfortunately, our equipment is unable to sense Vintl and VInt2 during the
VDS ramp. Another GaN-SC with an RDSON = 190 mQ has been measured and compared to
electrical parameters of commercial 1.2kV SiC transistors in Table I. It is noticeable that, for a
similar RDSON range, all the electrical parameters related to gate charge (QGD, QGS, QG and RG)
are significantly lower in the GaN-SC.

3. becena nmo n3y4yeHHOH TeMaTUKe. 3a1MTA IJ10CCAPUS.

2. KpuTepuu oueHKH MO BHAAM JAeATeJTbHOCTH ISl KaXK/JI0I0 YPOBHS

OtBer Ha OWJIET CUMTAETCS HEyAOBJETBOPHUTEJbHBIM, €CIM BbIIOJIHEH NMHCbMEHHbIH
nepeBoa MeHee 50% TekcTa, B MEPEBOJIC JOMYIICHbI OIIMOKH, BIUSIOINIME HA HCKAXEHUE
OCHOBHOT'O COJEPKaHUs TEKCTA.

IIpu ycTHOM pedepuUpOBaAHMM OTPBIBKA HAyYHOM CTaThbU MAaruCTPaHT JAEMOHCTPUPYET
YacTUYHOE IMOHMMaHHWe oOled ujen Tekcra, 0ojee IMOJOBHHBI COAEP)KATEIbHBIX MOMEHTOB
IPOIYILIEHBL, JINOO OCBEILIEHbI HEAOCTATOYHO, HE ITOKA3bIBAET YMEHMSI YCTAHABINBATH IPUYUHHO-
CJIEZICTBEHHBIE CBSI3M B TEKCTE, HE HCIOJIb3YeT KIUIIEBbIe (pa3bl, HE JeNaeT BbIBOJ IO
IIPOYUTAHHOMY, O0OBbEM BBICKa3bIBaHUsI orpaHuyeH (MeHee 10 mpesuiokeHuil), npu nepenaye
COJIepKAHUsl UCIOJIb3YeT 3PUTENIbHYIO OMOpPY (MaTepuanbl TEKCTa), UCIOIb3YET OrpaHUYEHHBIN
IPUMUTHUBHBINA HAOOpP JIEKCUYECKUX U TPAMMATUYECKUX CTPYKTYp, XapaKTEPHBIX ISl HAYYHOTO
CTWJISl, UMEETCS 3HAUUTEJIbHOE KOJIMYECTBO I'PaMMATHYECKUX OIIMOOK, JIOTHYECKass CTPYKTypa
TEeKcTa HapyueHa. Temn peuu 3amMeNIeHHBbIA, [UIMTEIbHBIE MAay3bl W HApyLIEHUE HOPM
IIPOU3HOIICHHUS IPETSITCTBYIOT IOHUMAHHUIO PEYH.

B Oecene c sx3amMmeHaTOPOM MarucTpaHT JAEMOHCTPUPYET HA IPAKTUKE HE TOHUMAHUE CYTH
BOIIPOCA, HE PACKPBIBAET COJECPIKATEIIBHOM 4YacTH BOIPOCA MM PACKPBIBAET ITOBEPXHOCTHO,
HCIIOJIb3YET OTPaHUYEHHBIN BBIOOP JIEKCUUECKUX U TpaMMaTHUECKUX cpeacTB. ['pybo Hapyiiaer
JIEKCUYECKHE HOPMBI, 3aTPYJHSIOIINE BOCIPHUITHE BBICKA3bIBAaHUS HA CIIyX, BBICKa3bIBaHMs HE
apryMEHTHPOBaHbI, COAEpXKAaT 3HAYUTEIbHOE KOJUYECTBO TIpaMMaTUYECKUX  OHIMOOK,
3aTpyJHAIOIIMX TOHMMAHNE BBICKA3bIBAHUS B LIEJIOM. TeMII peun 3aMelJICHHBIN, BBICKAa3bIBAHNE
COIPOBOXKAAETCS JJIUTEIbHBIMU Iay3aMH, HapyIIEHbl HOPMbI MTPOU3HOLICHUS], YTO 3aTPYyIHSET
BOCIIPUATHE PEUH.

[Ipy 3ammTe TrJ0CCAPUSI MAaruCTPaHT 3aTpPyJHSETCS JaTh OINpeesieHue TEpMUHA,
VCIBITBIBAET TPYAHOCTH B MPUMEHEHUHN TEPMHUHA B 33JaHHOM KOMMYHHMKaTUBHOM KOHTEKCTE, B
peuu JomycKaeT rpaMmmaTudeckue u ponernueckue omuoOku. ['moccapuii Bkimrogaet 15 TepMUHOB.

OreHka Ha HeY/A0BJIETBOPUTEJIBLHOM ypoBHE cocTaBisieT 0-9 6aos.

OtBeT Ha OWJIET 3aCUUTHIBAETCS HA MOPOTrOBOM YPOBHE, €CIIM BBINOJIHEH NMMCbMEHHbII
nepesox 50 %- 70 % Tekcra, B MepeBoOJie MOMYIICHBI OIMMUOKH, BJIASIONINE HA HMCKAKECHUE
OCHOBHOTO COJIEpKaHMs TEKCTA.

IIpn ycTHOM pedepupoBaHMM OTPBIBKA HAyYHOM CTaThbU MAaruCTPaHT JEMOHCTPUPYET
YaCTUYHOE IMOHMMaHUe OOLIel HJeH TeKcTa, 3aTPyIHSETCS B YCTAHOBJIEHHH  IPUYUHHO-
CJIEICTBEHHBIX CBS3€HM B TEKCTE, CPE/ICTBA JOTMUYECKON CBSA3M, KIMIIEBbIE (Ppa3bl UCIOIb3YET B
HEJ0CTaTOYHOM KOJMYECTBE, HE AEJAET BBIBOJ IO MPOUYUTAHHOMY, IIPU NEpeadye COACpHKaHUI
UCIIOJNIBE3YET 3PUTEIBHYIO0 onopy (MaTepuaibl TeKCTa), 00beM BhICKa3biBaHUs orpanuyeH (10-12
IPEUIOKEHUH), UCIONB3yeT OrpaHUYEHHBIH HA0Op JIEKCHUECKUX M TPaMMAaTHUYECKHX CPEACTB,
UMEETCsl ONpEeeNIeHHbIe 3aTpyJHEHUs B HX Moj0ope, AomycKkaeT OOJbIIOe KOJIUYECTBO
rpaMMaTU4YeCKUX OHIMOOK, 3aTPyIHSIOUIMX IOHMMAaHWE BBICKa3blBaHUA. Temm peun



3aMeJIICHHBIM, BBICKa3bIlBAaHME COIPOBOXKJIAETCS INay3aMM, HAapyLIEHbl HOPMBI IPOU3HOIICHUS,
YTO 3aTPYAHSET BOCIPHUITHE PEUU.

B Gecene c sx3amMeHaTOPOM MAarucCTpaHT B OCHOBHOM PACKPBIBAET COJEPIKATENbHYIO YaCTh
BOIPOCA, HCIOJb3YeT OrPAaHUYCHHBIH BBIOOpP JIEKCMYECKUX M TPaMMaTHYECKHX CpPEICTB,
BO3MO>KHO HAapyILIEHUE JIEKCUYECKUX HOPM, BBICKa3bIBAHUE COAEPIKUT 3HAUUTEIILHOE KOJIMUECTBO
rpaMMaTHYeCKUX OIMIMOOK, YTO MPUBOJAUT K HAPYIICHHUIO CMbICIA OTAEIbHBIX BBICKA3bIBAHHIA.
KonTakT ¢ npenojgasareneM cinadblii, TEMI PeUd OYEHb MEIJIEHHBIN, NEPUOAUYECKUE MAY3bl U
HapyIIeHHe HOPM IIPOU3HOIICHUS 3aTPYIHSIOT BOCIPUATHE PEUH.

[Ipu 3ammTe TrJIOCCAPUSI MarucTpPaHT JEMOHCTPUPYET HE JOCTATOYHBIM YpPOBEHb
IPaMOTHOCTH PACKPBITUA Ae(PUHUIINYA TEPMUHA, UCIIOJIb3YeT HEKOTOPbIE OCHOBHBIE S3BIKOBHIE U
peueBbIe SBJICHUS, HEOOXOAUMBIC ISl IOCTPOCHUSI BBICKAa3bIBAHUS, 3aTPYIHACTCS B IPUMEHEHUH
TEPMHHOB B 33/laHHOM KOMMYHUKAaTHBHOM KOHTEKCTE, B PeuUd JOIMYCKaeT rpaMMaTHYecKue U
¢donernueckue ommbku. ['moccapuii Bkiatouaer 16-20 TepMHHOB.

OrneHka Ha MOPOroBOM ypoBHe cocTasisieT 10-13 6amios.

OtBer Ha OWJIET 3acCUMTHIBACTCSA HAa 0A30BOM YPOBHE, €CJIHM BBINOJHEH NHMCbMEHHBII
nepesox 100% Tekcra; B mepeBojie ecTh 2-3 OIIMOKM B I'pPaMMAaTHYECKUX KOHCTPYKIIMSX,
JIEKCUYECKUX eIMHUIaX, (ppazax WM BBIPAKEHUAX, HE BIMSIIONIMX Ha aJeKBAaTHOCTH Mepeaaun
OCHOBHOTO COJIEpKaHUs TEKCTA.

[Tpu ycTHOM pedrepupOBAHMM MarUCTPAaHT AEMOHCTPUPYET MOHUMaHHE OCHOBHOW HJIEU
TEKCTa, MPOOJIEMATUKH U JIOTUKHA Pa3BUTHSA TEKCTA, MPOSBISIET YMEHUE BBIACIUTH OCHOBHYIO H
BTOPOCTETICHHYIO MH(POPMAIUIO, 00OCHOBBIBACT MPUBEACHHBIE (PAKThI, UCHOIb3Ys JIEKCUUYECKOE
nepedpazupoBanue, ynorpeOaseT cpeacTBa JOTHYECKON CBSI3U, KIUIIEBbIE (pa3bl, UCIOJIb3YET
aJIeKBaTHbIC JIEKCUYECKUE U IpaMMaTHYeCKUe KOHCTPYKIMH, XapaKTEepHbIE AJI1 HAy4HOUH peuw,
JIOITyCKAeT OMMOKH, HE BIMSIOIINE HA UCKAKEHUE CMBICTA coaepkanus. O0beM BBICKa3bIBAHUS
coctaBisieT Oonee 18-20 mpemnoxkeHuit. TeMIm pedn HOpPMaJIbHBIA, UMEIOTCS HE3HAYMTEIIbHBIC
nay3bl, HapyIIeHHe HOPM IPOU3HOIICHUS HE 3aTPyTHSAET BOCTIPUSATHS BHICKA3bIBAHUSI.

B 0ecexe c sk3amMeHATOPOM MAarucTpaHT PACKPHIBAET BCE TIJIABHBIE COJEpKATEIbHbIC
MOMEHTBI BOIIPOCA, TPAMOTHO HCIOJIb3YET JEKCUYECKUE U TPaMMaTUUYECKHE CPEACTBA, TOMyCKast
HEKOTOpOE KOJIMYECTBO HETOYHOCTEH M OTCTYIUIEHHMH B IOCJIEIOBATENBHOCTH H3JI0KEHUS
MBICJICH, WCTBITHIBAET 3aTPyIHEHHs B BHIOOpE JIEKCHYECKUX CPEICTB ISl BBIPAKECHUS
COOCTBEHHOT0 MHEHMS, HAJIMUUE OTJIEIbHBIX IPaMMaTHYECKHX OLIMOOK HE BEJET K MCKAKEHUIO
CMBICIIa BbICKa3biBaHUS. KOHTakT C mpemogaBareneM XOPOIIWH, TEMIT PEeYr HOPMAaJbHBIMH,
HapyllIeHHe HOPM MTPOU3HOILIEHHS HEe 3aTPy/IHSAET BOCIIPUATHSI BHICKA3bIBAHUS.

[Tpu 3amMTe ry10CCaApusi MaruCTPaHT IEMOHCTPUPYET JOCTATOUHBIM yPOBEHb IPaMOTHOCTH
packpeITUsl Ae(PUHUIIMM TEPMUHA, €r0 PeYb B OCHOBHOM JIOTHYECKU BBICTPOCHHAsl, MAarUCTPaHT
UCTIBITHIBAET HE3HAYUTEIbHBIE TPYIHOCTH B MPHUBEICHUH NMPUMEPOB YNOTPEOICHUSI TEpMUHA B
KOMMYHHKaTUBHOM KOHTEKCTE, B pe€YM JIOMYCKaeT OIIMOKM B BBIOOpE JIEKCHUECKUX U
rpaMMaTHYEeCKHX €IMHHMII, HE HApYIIAIOIINX CMBICIIA BhICKa3bIBaHuA. [ Toccapwmii BKirodaeT 20-25
TEPMUHOB.

Ornenka Ha 6a30BOM ypoBHE cocTaBisieT 14-16 6aos.

OtBer Ha OWJIET 3aCUMTHIBACTCS HA MPOABUHYTOM YpPOBHE, €CIIM BBIIOJIHEH aJIeKBaTHBIN
nucsMeHHbIi nepeBoa 100% Texcra 6e3 UCKakeHUs 3HAUEHHSI OCHOBHOTO COJIEpKaHUS TeCTa U
0e3 N3MeHEeHUs 3HaUeHUsI OT/IETbHBIX CJIOB MPU COXPAHEHUU I'PaMMaTHKU PYCCKOTO SI3bIKA.

IIpu ycTtHOM pedepupoBaHUM MarucTpaHT JEMOHCTPUPYET TIOJHOE TIOHUMAaHUE
coJlep’KaHusl TeKCTa, IPOOJIEeMaTUKU U JIOTUKU Pa3BUTHA TEKCTa, MPOSBISET YMEHUE BBLICIUTH
OCHOBHYIO U BTOPOCTENEHHYIO MH(pOpMalnio, oOpaliaeT BHUMaHUE Ha pa3jMyHbIe JETaad B
TEeKCTe, WHTEPHPEeTUPYeT UX, MPUBOJUT aPryMEHThbI, COOTBETCTBYIOIIHE MOCTaBICHHON
KOMMYHHMKaTUBHOW  LI€JM,  CpPaBHUBAET,  JAENAeT  BBIBOJABL,  YMECTHO  OIEpUPYET
npoecCHOHANBbHBIMM TEPMUHAMHU, TPAaMOTHO HCIIOJIb3YeT CpEACTBAa JIOTMUECKON CBs3H,
KJIMIIEBBIE BBIPAXXECHMSI, HE HCIBITBIBAET TPYAHOCTEH B HCIOJIb30BAHUU TI'PaMMaTHUECKHUX



CTPYKTYp, XapaKTepHBIX JJIsi HAy4YHOU peuyH, HE JOMYCKAeT IPaMMATHUYECKUX U JEKCUYCCKHX
ommOok B peun. O0BbeM BhICKa3bIBaHUs cocTaBisgeT Oosee 20 npemyioxeHuid. Temn peun Oerblid,
pedb PUTMHYHA U MPABUIHFHO HHTOHUPOBAHA.

B Oecene c 5x3aMeHAaTOPOM MAarucCTPaHT PACKPBIBAET MOJHOCTHIO COJIEPKATEIbHBIC ACTIEKTHI
BOIPOCA, TPAMOTHO HCIOJB3YeT JIEKCHYECKHE W T'PaMMAaTHYECKHE CPEICTBA, MPAKTUYECKH HE
JIOTTYCKasi HETOYHOCTEH B MOCIIEA0BATEILHOCTH U3JI0KEHUS MBICIIECH, MBICIIA apryMEHTHPOBAHbI,
BBICKA3bIBAaHUE JIOTUYHO, YETKOE, HATMYHE 1-2 TpaMMaTHYECKUX OIMIMOOK HE BEIET K UCKAKEHUIO
CMbICTa BbICKa3biBaHUA. KOHTAaKT ¢ mpemojaBareieM XOPOUIMM, pedyb PUTMHUYHA, MPABUIHHO
MHTOHUPOBAHA, TEMIT PEUYH JIOCTATOYHO OETJIbIA, MPOU3HOILICHHUE CIOB 32 PEIKUM HCKIIOUYCHHEM
KOPPEKTHO.

[lpu 3ammre rioccapust MaruCTpaHT JEMOHCTPUPYET BBICOKMH YPOBEHb I'PAMOTHOCTH
packpbITUs JeUHUIIUN TEPMHUHA, €T0 PeYb YeTKasl, SICHAsl, IOTMYECKU BBICTPOCHHAS; MATUCTPAHT
MPUMEHSIET OCTATOYHOE KOJIUYECTBO MPUMEPOB YIMOTPEOJIICHUS TEPMHUHA B KOMMYHUKAaTHBHOM
KOHTEKCTE, YHOTpeOJsieT TpaMMaTHUeCKUe CTPYKTYpbI, XapakTepHble [Isi HAy4yHOW peuu.
['moccapuii BKirouaet 6osee 25 TEpMHHOB.

OrneHKa Ha MPOABHUHYTOM ypoBHE cocTaBisieT 17-20 6aios.



3. IlIxaja oneHKH HA 3a4yeTe

Bun nesiteibHoOCTH YpoBeHb B 0as1ax
HIKE IIOPOrOBBIN 0a30BbIi IIPOJIBUHYTBIN
IIOPOrOBOTO
OueHka HEeYI0BJIETBOP YAOBJIETBOPHUTEILHO X0poio OTJIUYHO
HUTCJIBHO
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CJIOBapeM C AaHIJIMKWCKOro Ha
pycckuit SI3BIK OTpPBIBKA

OpUTMHAJILHOM Hay4HOUI
CTaThH 1o TIPOQHITIO
HarpaBJICHU MOATOTOBKH
o0bpeMOM 1500-2000

[eYaTHBIX 3HAKOB.
2. YteHue, yCTHBIH IIEPEBOJ CO
CJIOBapeM C AaHIJIMKWCKOrO Ha
pycckuit SI3BIK OTpBIBKA
OPUIMHAJIBHOMI Hay4yHOU
crate  obbemoMm 1500-2000
Me9aTHBIX 3HAKOB IT0 TIPOQHITIO
HaIpaBJICHUS MOATOTOBKH;
YCTHOE pedepupoBanme
[IEPEBEICHHOTO OTpPbIBKA Ha
AHTJIMHACKOM SI3BIKE.

3. becema mo wu3y4eHHOMU

TeMaTuke. 3aluTa rII0CCapHus.
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4. Bompocsl k 3a4eTy no gucuuninHe « MHOCTpaHHBINA A3BIK»

1. I[TuceMeHHBIN MTEPEBOJ CO CIIOBAPEM C aHTJIMMCKOTO Ha PYCCKHH S3BIK OTPHIBKA OPUTHHATBHOU
HAYYHOU CTaThH MO MPOQIIIIO HanpaBiieHus moarotoBku oobsemom 1500-2000 mevaTHBIX 3HAKOB.
2. UrteHue, YCTHBIM IMEpPEBOJ CO CJIOBapeEM C AaHIVIMHCKOTO HAa PYCCKHUU S3bIK OTPBIBKA
OpUTMHAIBHOW HayyHOH crtatbu oObeMoM 1500-2000 mneuyaTHBIX 3HAKOB MO MPOQHIIIO
HaIpaBJIEHUs! MOATOTOBKH; YCTHOE pedeprpoBaHUE MEPEBEIEHHOTO OTPhIBKA HA AHTIIMHCKOM
S3BIKE.

3. becena 1o u3y4eHHOM TeMaTUke. 3aliuTa riioccapus.

Cnucok
TEKCTOB /IJIfl YTEeHUs, lepeBo/1a U pepeprupoBaHKs HA 3a4eTe
no qucuunanue « MHOCTPaAHHBIH A3BIK»

1. Design of local roadway infrastructure to service sustainable energy facilities,

Karim A AbdelWarith, Panagiotis Anastasopoulos, Wayne Richardson, Jon D Fricker, John E
Haddock // http://www.energsustainsoc.com/content/4/1/14

2. Development of methods and practices of virtual reality as a tool for participatory urban
planning: a case study of Vilnius City as an example for improving environmental, social and
energy sustainability, Gintaras Stauskis // http://www.energsustainsoc.com/content/4/1/7

3. Seawater desalination in micro grids: an integrated planning approach

Kristina Bognar, Philipp Blechinger, Frank Behrendt I
http://www.energsustainsoc.com/content/2/1/14

4. Local renewable energy cooperatives: revolution in disguise? J. A. M Hufen and J. F. M.
Koppenjan // http://www.energsustainsoc.com/content/5/1/18

5. Electricity blackouts and hybrid systems of provision: users and the ‘reflective practice’

Jenny Rinkinen // http://www.energsustainsoc.com/content/3/1/25

6. Methodologies in power systems fault detection and diagnosis, Saad Abdul Aleem, Nauman
Shahid, ljaz Haider Naqvi// http://link.springer.com/article/10.1007/s12667-014-0129-1

7. Intelligent automation and IT for the optimization of renewable energy and wastewater
treatment processes, Michael Bongards, Daniel Gaida, Oliver Trauer, Christian Wolf //
http://www.energsustainsoc.com/content/4/1/19

8. Neutral current compensation techniques in autonomous wind energy sources, Aarti Gupta,
Dinesh Jain, Surender Dahiya // http://link.springer.com/article/10.1007/s40095-014-0134-0

9. Assessment of micro-wind turbines performance in the urban environments: an aided
methodology through geographical information systems, Antonio Gagliano, Francesco Nocera //
http://link.springer.com/article/10.1186/2251-6832-4-43

10. A new method for building energy consumption statistics evaluation: ratio of real energy
consumption expense to energy consumption, Liang Zhao, Ruobing Liang, Jili Zhang, Liangdong
Ma, Tianyi Zhao // http://link.springer.com/article/10.1007/s12667-013-0111-3

11. Sliding Mode Switching Control of Manipulators Based on Disturbance Observer

Lei Yu, Jun Huang, Shumin Fei // https://link.springer.com/journal/34

12. Multiuniversity Research: The Power Systems Engineering Research Center [History]
Dennis J. Ray; Peter W. Sauer; Robert J. Thomas; Jay Giri //
http://ieeexplore.ieee.org/document/7866929/

13. Applications of computational electromagnetism in electric power engineering

Enrique Melgoza; Rafael Escarela-Pérez; Manuel A. Corona-Sanchez //
http://ieeexplore.ieee.org/document/7805676/

14. virtual high-voltage lab: Physics and engineering for dielectric design of pOwWer devices

Sergey Pancheshnyi; Andreas Blaszczyk; Jonas Ekeberg; Thomas Christen; Magne Saxegaard //
http://ieeexplore.ieee.org/document/7800937/
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15. Optimization Model of Information Flow in Power Grid Engineering Construction Projects
Based on Improved DSM, A-yong Li; Li-rong Wei //
http://ieeexplore.ieee.org/document/7293003/

3. becena no u3y4eHHo# TeMaTuke. 3ammTa rjioccapus.
Cnucoxk Bonpocos /st Oecebl HA 3a4eTe

1. How much time is required to complete a Master’s program at NSTU? What parts is the program
composed of? 2. What career opportunities do the graduates from the Master’s programs have?
Which of the alternatives is better in your opinion? 3. What does an application for admission to
the Master’s program include? (e.g. for those graduating from other institutions or having more
than a year interval after graduation from NSTU Bachelor’s programs) 4. What is recommended
to attach to an application? 5. What is your field of the study? 6. Why did you choose it? 7. What
are the main notions of your field of study? 8. What is research? 9. What is meant by the research
problem? 10. What problem is considered to be topical? 11. What research purposes can be set?
12. What is research aimed at? 13. What does the work at the theoretical level imply? 14. What is
it important to spend time choosing and clarifying your research topic? 15. What does applied
research result in? 16. What kinds of research are widely used? 17. What does research ethics
imply? 18. What are the subfields in this area? 19. What is the background of your field of study?
20. What scientists made the greatest contribution to your field of study? 21. What are the recent
achievements in the field? 22. What is the practical significance of results achieved in your field
of study? 23. What branches of industry is your field of study connected with? 24. What subjects
should specialists in your field of study learn? 25. Where do specialists in your field work?
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DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»

Kadenpa nnocTpaHHBIX S3bIKOB

HﬂCHOpT IK3aMEHA
1o gucuumuinHe «MHOCTpaHHBIN S3BIK», 2 CEMECTP

1. Meroauka oLeHKH

DK3aMeH MPOBOUTCS B IMCBMEHHOM U YCTHOHU (hopme 1o OmyietaM. BHieT cTpyKTypupyeTcs 1o
CJICYIOLEMY IIPAaBWILY: IIEPBBIM BOIPOC BKJIOYAET MEPEBOJ aHHOTALUK C PYCCKOIO HA aHTJIMHCKHUNA
SI3BIK; BTOPOI BOIIPOC (pOpMUPYETCS M3 AUANA30HA TEKCTOB, IMPEACTABICHHBIX B CIIMCKE ISl YTCHUS U
pedeprpoBaHus Ha SK3aMeHe, TPETHH BONPOC (OpMUPYETCS U3 CIMCKA BOIPOCOB 0 M3YYEHHBIM
MO/YJISIM (CIIMCOK IIPUMEPHBIX BOIPOCOB B KOJIMUECTBE 35 npusaraercs).

IlepBbIii BOIIPOC - MUCBMEHHBIA IIEPEBOA CO CIOBAPEM C PYCCKOIO Ha AHIIMMCKUH SI3BIK
AHHOTAIIMW HAYYHOW CTaThH 10 HAIPABICHUIO MOATOTOBKH 00beMoM 300-500 nedaTHbIX 3HAKOB.
Bpewms nepesona - 20 MunyT. @opma IpOBEPKU — IEPEBOJ CAAETCS MPENOIABATENO HA IIPOBEPKY.

Bropoii Bonpoc - nepeBoj CO CIOBAPEM C AHTIIMMCKOTO Ha PYCCKUN SI3bIK OPUTMHAIBHOMN
HAYYHOW CTaThM IO HampaBieHUIO MOAroToBKH 0obeMoMm 1500-2000 meyaTHBIX 3HAKOB, YCTHOE
pedepupoBanue nepeBeICHHOTO OTPHIBKA OPUTHHAIIBHONW CTAaThU Ha aHTJIMICKOM si3bIke. Bpems
NOArOTOBKU - 45 MuHYT. POopMa IPOBEPKM - YTEHUE TEKCTa Ha MHOCTPAHHOM S3bIKE BCIYX
(BBIOOPOUYHO) M IPOBEPKA BBIIIOJHEHHOIO IMEpPEBOJA; Ieperada COAECpKAaHUS NEPEeBEIEHHOrO
OTPBIBKA Ha aHTJIMHCKOM SI3bIKE C UCIOJIb30BAHUEM BBIPAXKECHUH 17151 peepupoBaHHUsL.

Tperuii Bonpoc - 6ecesia mo M3y4eHHOIN TeMaTuKe, 3aiuTa riaoccapus. [IpumepHslil crincox
BOIIPOCOB JaeTcs 3apanee. @opma NMpOBEPKH — BONPOC MPENOAABATENs], apryMEHTUPOBaHHBIN
OTBET MarucTpaHTa.

B xoze sx3aMeHa npernoiaBaTesns BIIPaBe 3aJaBaTh MaruCTPAHTY JOIOJHUTENIBHBIE BOIIPOCHI U3
oOriero nepeyns (1. 4).



®opma >K3aMEHaLMOHHOro OuseTa
HOBOCHBHMPCKHI I'OCYJAPCTBEHHBII TEXHUYECKWII YHUBEPCUTET
®akynerer ®OH

Buaer Ne 1
K 3K3aMeHy 10 qucuuiuiiiHe «HOCTPpaHHBINA A3BIK)

1. [IucbMEeHHBIN MEpeBO/I CO CIAOBAPEM C AHTIIMMCKOTO HAa PYCCKUM SA3BIK aHHOTAIIUM HAYYHOU
CTaThH I10 HANPABJICHHUIO MOATOTOBKH 00beMoM 300-500 meuaTHBIX 3HAKOB.

2. YUtenue, nepeBoJl CO CIOBAPEM C AHIJIMICKOTO Ha PYCCKUM SA3BIK OTpPbIBKA OPUTMHAIBHOU
HayyHoil crathbu oObemMoM 1500-2000 meuyaTHBIX 3HAKOB MO TNPOQGUIIO HAMPABICHUS
MOJITOTOBKH; YCTHOE pedheprpoBaHue MEPEeBEICHHOTO OTPhIBKA HAa aHTIIMICKOM SI3BIKE.

3. becena no uzy4eHHOM TemMaTHKe. 3aluTa rJII0CCapusi.

YTBepxkaato: 3aB. kadenpou N E.1O. Kampiea

OTBETCTBEHHBIN 32 TUCIUILIUHY E.1O. KambimeBa

[ara



IIpumep MMCHLMEHHOT0 M YCTHOTO 3a/IaHUS HA JK3aMeHe

1. IlucbMeHHBIH MEPeBO] €O CJIOBAPEM C AHIIMHCKOI0 HA PYCCKHIl SI3BIK AHHOTAIUH
HAYYHOI CTAThH M0 HaNPaBJeHUI0 NOAroToOBKH 00beMoM 300-500 meyaTHBIX 3HAKOB.

BnusiHue HECUMMETPUYHBIX PEKXUMOB Ha IIOTEPH MOIIHOCTH B JJIEKTPUYECKHX CETAX
pacnpeeIeHHbIX CUCTEM AJIEKTPOCHA0XKEHUS

0.1. IOHOMAPEHKO, N.H. XOJIMAJANHOB

AHHOTanus

PaccmoTpeHsl BONPOCHI  BIMSHUSA HECUMMETPUM HANPSDKEHUH M TOKOB B CUCTEME
AJIEKTPOCHAOKEHUSI Ha MOTEPU MOLIHOCTU B CETH, BOZHUKHOBEHHUS HECUMMETPUU BCIIEJCTBUE
HENPaBWIBHOIO paclpe/ielIeHUs] Harpy3Ku MexIy (azaMu CeTH, a TakXkKe MpOoaHalIu3UpOBaHbI
(GyHKIMOHATIBHBIE 3aBUCHMOCTH €€ 3HA4eHHUs OT pa3MepoB "mpomonbHOU" U '"momepeuHon"
HecOalaHCUPOBAHHOCTH COCTABJIIOIINX HecuMMeTpuu. 11oapoOHo pa3oOpaHbl U IpeCTaBICHbI
IPaHULbI TOMMYCTUMBIX OTKJIOHEHUH 3HA4eHMH "TpoaonbHbIX" U "monepeyHsbIX” COCTaBISAIOLINX
HecuMMeTpun B cooTBeTCTBUU ¢ [[OCT. AHanu3 TakuxX COCTaBISAIOIINUX TPOBOIMICS JJI KaXI0M
B OTJIIbHOCTH, OJIHAKO I0JIpa3yMeBaeTCs, YTO B PEaIbHON CETU OHM CKJIAJIbIBAIOTCS, TEM CAMbIM
yeyryousist npo0iemy. Bee npuBenéHHble pacuéTbl OCHOBAHBI Ha U3MEPEHMSIX, BBIIIOJHEHHBIX B
ceru 0,4 kB, oaHako nonyueHHble GOPMYIIBI BEPHBI U JUIsL CETEH APYTrUX HaNpsKEHUH.

2. UreHmue, mepeBo/I CO CI0BAPEM € AHIJIMHCKOT0 HA PYCCKH A3BIK OTPHIBKA OPUTHHAILHOM
HAY4YHO#l cTaTtbu 00beMoM 1,5-2,0 ThICSYM MEYATHBIX 3HAKOB N0 NMPO(QUII0 HANPABJICHUS
NMOATOTOBKH; YCTHOE pedpepupoBaHUe NMepeBeIeHHOI0 OTPLIBKA HA AHTJIMIICKOM sI3bIKe.

Text -1

Optimal Design and Implementation of High-Voltage High-Power Silicon Steel Core Medium-
Frequency Transformer
Pei Huang; Chengxiong Mao; Dan Wang; Libing Wang; Yuping Duan; Jun Qiu
I http://ieeexplore.ieee.org/document/7862899/

INTRODUCTION

MEDIUM-/HIGH-FREQUENCY energy conversion systems have been intensively
researched due to the significant volume and weight reduction that can be achieved in contrast
with their low-frequency counterparts. Besides, additional features such as power flow regulation
can also be obtained [1]. These conversion systems are known as solid-state transformer (SST)
[2], power electronic transformer (PET) [3], electronic power transformer (EPT) [4], and power
electronic traction transformer [5]. Their applications include power gridconnected converters,
traction and offshore wind farm [6]—[8].

It is desirable to achieve higher power density by pushing switching frequency higher,
however, this approach seems difficult to implement for high-voltage (HV) high-power
applications due to switching devices’ withstand voltage constraint. As a result, the operating
frequency is usually set to no more than 5 kHz [5], [9] (within medium-frequency range). In
mediumfrequency energy conversion systems, medium-frequency transformers (MFTs) are
essential which provide voltage adaptation and isolation, clearly shown in the previous literature
[1], [4]-[6], [8]-[10]. Different from the traditional power transformers, nonsinusoidal excitations
(for instance, square waves) are common for MFTSs.

As a kind of typical application of MFT, EPT [11], also called SST or PET, is a new family
member of power transformer, which can provide high quality of electric energy to consumer and
improve the dynamic performance and stability of the power grid by increasing system damping
under disturbances. Fig. 1 [11] shows the topology of a three-phase three-stage 10 kV EPT, and
three stages include input stage, isolated stage, and output stage.


http://ieeexplore.ieee.org/document/7862899/
http://ieeexplore.ieee.org/document/7862899/
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Pei%20Huang.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Chengxiong%20Mao.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Dan%20Wang.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Libing%20Wang.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Yuping%20Duan.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Jun%20Qiu.QT.&newsearch=true
http://ieeexplore.ieee.org/document/7862899/

The isolated stage is implemented with dc—dc converters, where MFTs provide potential
isolation. In the HV side, the 3300 V IGBTs are employed. The harmonic content and effi- ciency
are two crucial factors when determining the switching frequency of EPT. The switching losses
increases and the effi- ciency decreases with the increasing switching frequency. The switching
frequency is chosen to be 1 kHz since it can meet the design requirement of the harmonic content
for EPT, and the efficiency is desirable. If the switching frequency increases, the efficiency of EPT
will decrease, and cooling cost will increase. Accordingly, the working frequency of MFT is 1
kHz. In practical applications, low-frequency ripples with large amplitude are allowed to reduce
hard cost [11], resulting in large ripple in primary voltage of MFT, adding complexity to core loss
and winding loss evaluation. These passive devices including MFTs dominate the size and weight
of EPT, thus, a suitable design of MFT can effectively reduce the cost and size of EPT [12].

At a given high frequency, transformers of higher power levels are generally more difficult
to realize due to more material, electrical, and mechanical constraints [13]. HV and high power
bring some of the following issues [14] to MFT design. 1) Difficulty on magnetic material
selection. Loss performance, noise, cost, high mechanical strength, and easy to process are
essential for high-power magnetic cores. A lot of investigations and attempts in material selection
are needed for future MFTs with much higher power level. In addition, easy processing can
effectively promote future mass production. 2) Durable insulation design for HV operation.
Usually the insulation voltages for MFTs are determined according to the input voltage of system,
which are normally 10 kV or above for grid application. 3) Difficulty on control the parasitics. For
instance, the leakage inductance increases with the increasing insulation distance between winding
layers. 4) Loss evaluation on nonsinusoidal excitations with lowfrequency modulation components
(for instance, ripple) for efficiency optimization and temperature rise control.

Among the four issues above, this paper focuses on the last one, and other issues are briefly
introduced. Previous efforts on MFT design can be found in the literature [1], [8], [10], [15], [16].
Reference [1] focuses on the loss evaluation methods for MFTs in isolated dc—dc converters, and
the validity and limitations of several approaches are provided. Reference [8] proposes a design
methodology for MFTs in dc—dc converters with high isolation requirements in detail. Reference
[10] reports a 1 kHz MFT using 0.18 mm silicon steel material, and it focuses on iron loss
evaluation. The well-known improved generalized Steinmetz equation (IGSE) method is used and
verified. In [15], three 3.8 kV/400 V, 7 kW, 3 kHz core-type MFTs using amorphous material for
SST applications are designed, prototyped, and tested, and a maximum efficiency of 97.3% is
achieved. In [16], a 170 kW, 4 kHz shell-type MFT using amorphous material in a line side
conversion system for electric railway propulsion is developed and tested, and an efficiency of
99% is obtained. In addition, dc—dc converters are widely used in the aforementioned literature,
which are especially suitable for high-power applications [10]. Reference [17] proposed a novel
design method based on the use of geometric form factors of magnetic cores, ensuring compliance
with the maximum loss budget and minimum core size goal, conversely, this paper is to ensure
compliance with the maximum core size budget and minimum loss goal. Similar to [13], the aim
of optimal design in this paper, is to minimize the total loss and at the same time satisfy the design
restrictions. Therefore, “optimal design” in this paper refers to efficiency optimization. The
tradeoffs of design are mainly between the efficiency and design restrictions, besides, the tradeoffs
between different core materials are also provided in Section I1-A.

3. Becena no u3y4yeHHo# TeMaTHKe. 3a1IHUTA IJI0CCAPUSI.



2. Kpurtepuu oneHKH M0 BUIaM JA€ATEJIBHOCTH ISl Ka’K/A0r0 YPOBHS

OTBeT Ha SK3aMEHAIIMOHHBIN OUJIET CYUNTAETCSI HU2Ke IIOPOTrOBOr0 YPOBHS, €CJIH BHITIOJIHEH
nucbMeHHbIN mepeBoa MeHee 50% TekcTa, B MepeBOJE JOMYIIECHBI OIMMUOKH, BIMSIONIME HA
MCKa)XKEHHE OCHOBHOT'O COJICPKAHUS TEKCTA.

[Ipu ycTHOM pedepupoBaHMM OTPHIBKA HAYYHOW CTaThH MAarvCTPaHT JIEMOHCTPUPYET
YacTUYHOE TMOHUMAaHHE OO0Iel HIeH TEeKCTa, 0oyiee TMOJIOBUHBI COACPKATEIHLHBIX MOMEHTOB
MIPOITYIICHBI, JIMOO OCBEIICHBI HEJIOCTATOYHO, HE ITOKA3bIBACT YMEHHUS YCTaHABINBATH MPUIMHHO-
CIICJICTBEHHBIC CBSI3U B TEKCTE, HE HCIOJB3YeT KIMINEBBIE (pa3bl, HE JeaeT BHIBOJ IO
MIPOYMTAHHOMY, O00BEM BBICKa3bIBaHUs orpaHuyeH (MeHee 10 mpemioxeHuid), mpHu Iepeaade
COJIEpXKAHUsI UCTIOIB3YET 3PUTEIBHYIO OMOPY (MaTepHUalibl TEKCTa), UCMOJIB3YET OrPaHUYCHHBIN
MPUMHUTUBHBIA Ha0Op JIEKCHYECKUX M TPAMMATUYECKUX CTPYKTYpP, XapaKTEPHBIX ISl HAYYHOTO
CTHUJISl, UMEETCSl 3HAYUTEIbHOE KOJUYECTBO IPaMMATHUYECKUX OMIMOOK, JIOTHYECKasi CTPYKTypa
TeKCTa HapymieHa. TemMn pedyd 3aMeJICHHBIH, JJIMTEIbHBIC IMay3bl M HapylieHHe HOPM
MPOU3HOIICHUS MPETSITCTBYIOT HOHUMAHUIO PEUH.

B 0Gecene ¢ sk3aMeHATOPOM MAarucTpaHT AEMOHCTPUPYET HA MPAKTUKE HE TOHMMAaHHUE CYyTH
BOIIPOCA, HE PACKPBIBAET COJACPIKATEIBHOM YaCTH BOMPOCA WM PACKPHIBAET MOBEPXHOCTHO,
UCIIONIb3YET OTPaHUYEHHBIN BBIOOP JIGKCHUECKUX U TpaMMaTHUYECKUX cpeacTB. [ py6o Hapymiaer
JIEKCUYECKHE HOPMBI, 3aTPYAHSIONINE BOCHPUITHE BBICKA3bIBAHUS HA CIIyX, BBICKA3bIBAHHS HE
apryMEHTHUPOBAHbI, COAEpPXAT 3HAUUTEIBHOE KOJIUYECTBO TIpPaMMAaTHUECKUX  OMIHOOK,
3aTPYAHSIONIMX TOHUMAHHUE BBICKA3bIBAaHUS B IIEJIOM. TeMIT peur 3aMeJIJICHHBIN, BHICKa3bIBAHUE
COTPOBOXKAAETCS JTUTEIBHBIMU Tay3aMH, HAPYIIEHbl HOPMbI MPOU3HOUICHHS, YTO 3aTPyIHSET
BOCITPHUSITUE PEUH.

[Ipy 3ammTe rJOCCAPUSI MAaruCTPAaHT 3aTPYAHSETCS [aTh OINpeAelicHHe TEepMUHA,
WCIIBITBIBACT TPYJAHOCTH B MIPUMEHEHUU TEPMHUHA B 33JITaHHOM KOMMYHUKATHBHOM KOHTEKCTE, B
peuu JI0mycKaeT rpaMmaTriueckue u oHeTnueckue omuoku. I moccapuii BkitoyaeT 15 TepMUHOB.

OrieHka Ha HEYT0BJIETBOPUTEIbHOM ypoBHE cocTarisier 0-19 Gaios.

OTBeT Ha HK3aMEHAIIMOHHBIN OMJIET 3aCUNTHIBACTCSI HA MOPOrOBOM YPOBHE, €CIIH BBITIOIHEH
nucsMeHHbIil nepeBoa S0 %- 70 % TekcTa, B mepeBoje NOMYyIIEHbl OUIMOKH, BIUSIONIME Ha
HCKa)KeHNE OCHOBHOTO COJICP KaHHsI TEKCTa.

[Ipy ycTHOM pedpepUpOBAHMM OTPHIBKA HAYYHOW CTAThU MAarucTPaHT JE€MOHCTPUpPYET
YaCTUYHOE TOHMMAaHWE OOIIeH WAeH TEeKCTa, 3aTPYAHSETCS B YCTAHOBICHHH IPHYUHHO-
CJIEZICTBEHHBIX CBsI3€il B TEKCTE, CPE/ICTBA JIOTHYECKOH CBSI3H, KIMIIEBbIE (pa3bl HCIIOIB3YET B
HEIOCTaTOYHOM KOJIMYECTBE, HE JIeNIAeT BBIBOJ IO MPOYUTAHHOMY, TIPU Tepeaade CoAep:KaHus
UCTIOJIb3YeT 3pUTENIbHYIO OMopy (MaTepualibl TeKCTa), 00beM BbICKa3bIBaHUs orpanuyex (10-12
NPEJUIOKEHHH ), MCIIONIb3yeT OTpaHUYEHHBIH HAOOp JIEKCHUECKHUX M TPAMMATHUECKUX CPEICTB,
UMEeTCsl ONpeZeTeHHble 3aTPy[HEHUs B MX IM0A0Ope, JOMyCKaeT OONbIIOe KOJIMYECTBO
rpaMMaTHYeCKUX OMIMOOK, 3aTPYIHSIONIMX IIOHMMAaHWE BBICKA3bIBaHUA. TemMm pedn
3aMeJICHHBbIH, BBICKA3bIBAHHWE COIMPOBOXKAAETCS Nay3aMHu, HAPYLIEHbl HOPMbI NPOU3HOIIEHUS,
YTO 3aTPyTHSIET BOCTIPUATHE PEUH.

B 0ecene ¢ sx3aMeHaTOpOM MarucTpaHT B OCHOBHOM PacKphIBAET COJIEPXKATEIbHYIO YacTb
BOTIPOCA, HCIOJB3yeT OrPAaHUYEHHBIH BBIOOP JIEKCHYECKHX M TPAMMAaTHYECKUX CpPEICTB,
BO3MOKHO HAapyIICHUE JIEKCHYECKUX HOPM, BHICKA3bIBAHUE CO/ICPIKUT 3HAUYUTEIHbHOE KOJTMYECTBO
rpaMMaTHYEeCKUX OMIMOOK, YTO TMPUBOIUT K HAPYIICHHIO CMBICTIA OTACTHHBIX BBICKA3BIBAHHIA.
KonrtakT ¢ npenopaBarenemM ciadblil, TEMIT peuyd OYEHb MEJUICHHBIN, MEPUOINYECKUE May3bl U
HapyIIeHHe HOPM MTPOU3HOIICHHSI 3aTPYAHSIOT BOCIIPUSITHE PEUH.

[Ipy 3ammTe rJoccapusi MarucTpaHT JAEMOHCTPUPYET HE JOCTaTOYHBIH YpPOBEHBb
TPaMOTHOCTH PAcKphITHs NeDUHUIINY TEPMHUHA, UCTIOIH3yeT HEKOTOPhIE OCHOBHBIE SI3BIKOBBIC U
peueBbie SBJICHUS, HEOOXOAUMBIE ISl IOCTPOCHUSI BBICKAa3bIBAHUS, 3aTPYIHACTCS B IPUMEHEHUH
TEPMHUHOB B 33J]aHHOM KOMMYHHUKATHBHOM KOHTEKCTE, B PEUH JIOIYCKAET rpaMMaTH4YeCKHe U
¢donernueckue omubku. ['moccapuii BkiarouaeT 16-20 TepMHUHOB.



Ornenka Ha MOporoBoM ypoBHe coctasisieT 20-29 6annos.

OTBeT Ha DSK3aMEHAMOHHBIA OMIET 3acUMTHIBA€TCSA Ha 0a30BOM YpPOBHE, €CIIM BBITOIHEH
nucbMeHHbli nmepesoa 100% Tekcra; B mepeBoie ecTh 2-3 OMMUOKK B TPaMMAaTHYECKAX KOHCTPYKITUSX,
JIEKCHYECKHX eMHUIAX, (ppa3ax MU BEIpAKECHUIX, HE BIUSIOMINX Ha aJJleKBAaTHOCTh MepeJadyl OCHOBHOTO
COJIEp’KaHUs TEKCTa.

IIpu ycTHOM pedpeprpOBaHUM MAarMCTPAHT IEMOHCTPUPYET NOHMMAHHE OCHOBHOM HIEU TEKCTA,
MPOOJIEMATHKH U JIOTUKU Pa3BUTHS TEKCTa, MPOSBISIET YMEHHE BBIIEIUTH OCHOBHYIO U BTOPOCTETICHHYIO
WHPOpMaLUio, OOOCHOBBIBACT TNpPHUBEACHHBIC (DAaKThl, HCIOJB3YsS JEKCHUECKoe MepedpasupoBaHue,
YHOTpEOIsIeT CpeicTBa JIOTUYECKON CBS3H, KIHIIEBBIE (Ppasbl, MCIIONB3YET afeKBaTHBIE JEKCHYECKUE U
rpaMMaTHYeCKHe KOHCTPYKIIUH, XapaKTepHbIe TSl HAYYHOH peyH, JOMYyCKaeT OIMOKH, He BIUSIOIMNE Ha
UCKakeHHe cMbIcia coaepkanusa. O0beM BbICKa3bIBaHUS cocTaBisieT Oosiee 18-20 mpemnokenuii. Temn
pedr HOPMAaJIbHBIN, HMEIOTCSl HE3HAUUTENbHBIE May3bl, HApylIEHHe HOPM MPOU3HOIIECHUS HE 3aTPyAHSAET
BOCTIPHSITHS BBICKa3bIBaHUSI.

B Gecene c nk3aMeHaTOPOM MaruCTpaHT PacKpbIBAET BCE TJIABHBIE COJAEPXKATEIbHBIE MOMEHTHI
BOIpOCa, TPaMOTHO HCIIONB3YEeT JIEKCUUECKHe W TpaMMaTHYECKHE CpEACTBa, IOIyCcKas HEKOTOpoe
KOJIMYECTBO HETOYHOCTEW W OTCTYIUICHHH B TOCJIEIOBATENFHOCTH H3IIOXKEHUS MBICIEH, WCTIBITHIBAET
3aTpyqHEHHs] B BBIOOpE JIEKCHUECKUX CPEACTB UIS BBIpAXCHHS COOCTBEHHOTO MHEHHS, HaIM4He
OTACIIbHBIX TpaMMaTHYCCKUX OHH/I6OK HE BCACT K HCKaAXCHHIO CMbICJIa BBICKA3bIBAHMHA. KonTtakt ¢
MIPeTIoIaBaTeeM XOPOIIUi, TEMIT pedl HOPMAalbHBIN, HAPYIIEHHEe HOPM MPOU3HOIIECHUS He 3aTPyIHSIET
BOCTIPUSTHS BHICKa3bIBaHUSI.

[Ipu 3ammTe ryOCccapus MarucTpaHT JEMOHCTPUPYET JOCTAaTOYHBIA YpOBEHb TI'PAaMOTHOCTH
PacCKpbITUA I[Cq)HHHHHH TE€pMHUHA, €TI0 p€ub B OCHOBHOM JIOTHUYCCKH BBICTPOCHHAA, MaruCTpaHT
WCTIBITHIBACT HE3HAYNTENbHBIE TPYAHOCTH B TPUBEACHHH IPHUMEPOB  YIOTPEONEHUS TEepMUHA B
KOMMYHHUKAaTUBHOM KOHTCKCTEC, B PC€UYH JOIIYCKACT OIlII/I6KI/I B Bbl60pe JICKCUYCCKUX U I'PpaMMaTUYCCKUX
€IMHUII, He HapYIIAIOIIUX CMBICA BBICKa3bIBaHUsL. [ Toccapuii Brirouaet 20-25 TepMHHOB.

Orenka Ha 6a30BoM ypoBHe coctapisieT 30-34 Oamna.

OTBer Ha HK3aMCHAIMOHHBIN OWJIET 3aCUUTHIBACTCS HA NMPOABHHYTOM YPOBHE, €CIIM BBIINOJHEH
aZleKBaTHBIA MUcbMeHHBbI mepeBoa 100% Ttexcra 6e3 MCKaXKEHUS! 3HAUYCHHS OCHOBHOI'O COJEP)KaHUS
TEeCTa U 663 HN3MCHCHUA 3HAYCHUA OTACIIBHBIX CJIOB IIPHU COXPAHCHUU I'PAMMATHUKHU PYCCKOI'O A3bIKA.

[Ipu ycTHOM pedepHpOBAHMHM MaricTpaHT JIEMOHCTPHPYET IOJHOE IOHMMAaHUE COACPKAHUS
TEKCTa, NPOOJEeMAaTHKA M JIOTHKHA pPa3BUTHS TEKCTa, INPOSBISET YMEHHE BBIICINTH OCHOBHYIO U
BTOPOCTEIIEHHYI0 HH(POPMAIIHIO, 00palaeT BHUMaHHE Ha Pa3IMYHbIC JIETAN B TEKCTE, HHTEPIPETUPYET
HX, MPUBOAUT aApPrymMeHTbl, COOTBETCTBYIOLIUC IMOCTaBJIICHHOM KOMMyHPIKaTPIBHOfI e, CpaBHUBACT,
ACJIa€T BbIBOAbI, YMCCTHO OIICPUPYET HpO(l)eCCI/IOHaJ'H)HLIMI/I TEpMHUHAMH, I'PaMOTHO HUCIIOJIB3YET CPEACTBA
JOTUYECKON CBSI3W, KIMIIEBBIE BBIPAKEHWsS, HE HCIBITBIBACT TPYAHOCTEH B HCIIOJIB30BaHHU
rpaMMaTuidCCKuX CTPYKTYpP, XapaKTCPHBIX JId Hay‘IHOﬁ pe€uu, HE OOIMYCKACT TIpaMMAaTUYCCKUX U
JeKcuuecknx omuOok B peun. OObeM BhICKa3biBaHUs cocTaBisier Oonee 20 mpemnoxenuid. Temn pedn
Oerublii, peyb pUTMUYHA ¥ IPABHIHHO HHTOHUPOBAHA.

B 0Geceme c dK3aMeHATOPOM MAarMCTPaHT PACKPHIBACT IOJHOCTBIO COJEP)KATEIbHBIE ACTIEKTHI
BOIPOCA, TPAMOTHO HCIIOJB3YET JICKCHUECKUE U FPaMMAaTHYECKHE CPEACTBA, MPAKTHYECKH HE JOIyCKast
HETOYHOCTEH B IIOCJIEOBATEIEHOCTH W3JIOKEHUS MBICICH, MBICIH apryMEHTHPOBAHBI, BBICKA3bIBAaHHE
JIOTUYHO, YETKOE, HaJTMYKe 1-2 rpaMMaTH4ecKUX OMMOOK He BEJET K HCKaKCHUIO CMbICIIa BHICKAa3bIBAHUSL.
KonTakT C mpermojmaBaTenieM XOpOUIMM, pedb PUTMHYHA, MPABUIBHO HWHTOHHUPOBaHA, TEMIl peYH
JIOCTaTOYHO OCTJIBIN, MPOM3HOILIECHHUE CJIOB 32 PEKHM UCKIIFOYEHHEM KOPPEKTHO.

[1pu 3amuTe rI0cCapusi MaruCTPaHT JEMOHCTPHPYET BBICOKUI YPOBEHb IPAMOTHOCTH PACKPBITHS
Jle(i)I/IHI/IIII/H/I TEpMHUHA, €T0 pC€Yb YCTKasdA, sACHas, JOTHYCCKH BBICTPOCHHAA; MAruCTpaHT IIPHUMCHACT
J0CTAaTOYHOEC KOJIMYECTBO IIPUMEPOB yHOTpe6HeHI/I$[ TEpMHUHA B KOMMYHUKATUBHOM KOHTCKCTE,
yHOTpeOIIsieT rpaMMaTHYEeCKHE CTPYKTYPBI, XapaKTepHbIC ISl Hay4HOH peun. ['occapuii Bkitodaet Gonee
25 TEpMUHOB.

OreHka Ha MPOABMHYTOM YpoBHE cocTaBiisieT 35-40 Ganos.



3.11Ikaj1a oEeHKH HA dK3aMeHe

Buj nesitesibHOCTH YpoBeHnb B 6aj1ax
HIKE MOPOTOBBIA 0a30BbIi MPOABUHYTHIN

IIOPOTOBOT

0

Ouenka HeYyJ0BJIET YAOBJIETBOPHUTEIBHO XOpOLIO OTJINYHO

BOpPHUTEIDb

HO
FX F E D- D D+ C- C C+ B- B B+ A- A A+

1. Tucemennpiii nepeson co | 0- |19 |20 |22 |25 |27 |29 |30 31 32 |34 35 37 38 40

CIOBapeM C aHTJIMHCKOTO Ha 10
PYCCKHH  S3BIK  QHHOTAIUU
Hay4IHOH CTaTbu o
HaIpaBJICHUIO MOJIrOTOBKH
oosemom 300-500 mevyaTHBIX
3HAKOB.

2. UYrenue, TmepeBOJ CO
CJIOBapeEM C aHIJIMKUCKOro Ha
PYCCKHE  S3BIK  OTpHIBKA
OpUTMHAJILHOM Hay4HOUI
crate  o0BemMoM 1500-2000
Me9aTHBIX 3HaKOB o
POPUITIO HaTIpaBJICHUS
MTOJITOTOBKH; YCTHOE
pedepupoBanue
MIEPEBEICHHOTO OTpPLIBKA Ha
AHTJIMICKOM SI3BIKE.

3. becema mo wu3y4eHHOU
TeMaTHKe. 3alluTa TII0CCAPHS.

0-19 20-29 30-34 35-40

B o0mieil oneHke Mo AMCHUIUIMHE SK3aMEHAIMOHHbIE OAJlbl YYMTBHIBAIOTCS B COOTBETCTBMM C IpaBHJIAaMH OaJUIbHO-PEHTUHTOBOW CHCTEMBI,
MIPUBEJICHHBIMH B paboyeil mporpaMme JUCIUTUINHBI.




4.Bonpochl K 3K3aMeHy 10 JucuuIinie « MHOCTpaHHBIH SI3BIK»

1. IlucbMeHHBIH MEPeBO] €O CJIOBAPEM C AHIIMHCKOI0 HA PYCCKHIl SI3BIK AHHOTAIUH
HAYYHOIi CTAThH M0 HaNpaBJieHUI0 NoAroToBku 00beMoM 300-500 meyaTHBIX 3HAKOB.

OueHka pa3mMepoB 30HbI PACTEKAHUS TOKOB B paiioHe 3a3eMJuMTe el

E.C. KOJIEUYULIKWI, B.T. MEJIBEJIEB

AHHOTaIUA

Paccmotpensl moHsTHs "30HBI HYJEBOro MOTeHHMaNa" W "30HBI pacTeKaHUs 3azemiurescit”
pasin4yHoil popmsbl. [IpennoxkeHo onpeaensaTs 30Hy HyJI€BOI0 MOTEHIMANA 110 YCIOBUIO, YTO €ro
3HaueHue Ha rpanuue coctasisier 10 % noreHnumana 3azemiautens. Paccunranbl pazMepsl 30HbI
pacTekaHus A 3a3eMIMTeNed pa3nuyHoi (opMbl: Mmoiychepuyeckoid, B BUJE SJUIUIICOUIIOB
BpAIICHUS, BEPTUKAIBHONW ¥ TOPU30HTAILHON, MOBEPXHOCTHOM M 0OBEMHOM. Y CTaHOBICHO, YTO
a0COJIIOTHBIA pa3Mep 30HbI PACTEKaHWsl Uil OJHOPOJHOIO IPyHTAa B OYEHb CHIJIBHOM CTENEHU
3aBHCUT OT pa3Mepa 3a3eMJIHUTeNs, ero (OpMbl U HE MOXKET OBITh XapaKTepU30BaH KAKHM-TO
OoJHUM 3HadyeHueM. OCHOBHBIE (DAKTOPBI, ONpPENENAIONIUEe Pa3Mephl 30HbI PACTEKAHUS: pa3Mep
3a3eMIIUTeNs, opMa 3a3eMIIUTENS, OJHOPOIHOCTE/HEOJHOPOAHOCTD TPYHTA B 30HE PACTCKaHHMS,
dopma BO3AEHCTBYIOLIEr0 Ha 3a3eMJIMTENb ToKa (MEPEeMEHHBIH CTAlMOHAPHBIM  WIN
UMIyabCHbIN). Onpenenenus TEpMUHOB '"30Ha HysneBoro mnoreHiuana" u "3oHa pacrekaHus',
npusezieHHble B [IYD, TpeOyroT yrouHeHus.

Bo03M0:XkHOCTH NpUMEHEHUsI Pe3UCTOPOB B HelTpaIu IIyHTHPYOIIUX peakTopos 330 - 750
kB

M.B. IMUTPUEB

AHHOTanus

B Hacrtosiiee Bpemsi B 3JIEKTPHUECKUX CETAX MPUCYTCTBYET HEKOTOPOE YUCIIO BO3YLIHBIX TMHUN
(BJI) anexrponiepenaun 330 -750 kB, B KOTOpBIX 3apsiiHAasi MOITHOCTh CKOMITIEHCUPOBAHA MOYTH
Ha 100% mocpencTBOM JTUHEHHBIX HIYHTUpYIOHMMX peaktopoB (ILIP), npucoennuénupix k BJL.
OcHoBHbIe TTPOOIeMbI TuHUN ¢ 61m3koi K 100 % KoMIleHcalnen - OTKJIIOUEHHE W3-3a HATMYHS B
KOMMYTHUPYEMOM TOKE JIMHUU allepUOINYECKON COCTABIIAIONICH U PE30HAHCHBIE MTepEeHANPSKEHUS
B Pa3IMYHBIX HEMOJHO(A3HBIX pexUMax paboThl JUHUM (MpU O0AHO(DA3ZHOM AaBTOMATHUYECKOM
MOBTOPHOM BKJIFOUSHHH U TIp.). 11 pernenust aTux npoodiem B HelTpanu LIIP unorma npepnarator
YCTaHaBIIMBATh CIEIUATILHBIE PE3UCTOPHI, XOT 3PPEKTUBHOCTh UX PAOOTHI BBI3bIBAET COMHEHUS.

PacuéTt noreHnua/a Ha 3a3eMJISIIONIUX YCTPOICTBAX MOACTAHUMI B Ka0eJbLHBIX CETSAX MPH
0IHO(A3HBIX KOPOTKHUX 3aMbIKAHUAX

A.C. BPUJIMHCKUM, O.1. TPYHUHA, I'.A. EBJIOKYHUH

Annomayus

B ropojackux kabenbHBIX CETAX JUIsl pacu€Ta pacripeeeH!s] TOKOB IPH 0JHO(DA3ZHBIX KOPOTKHUX
3ambikaHugx (K3) m moreHnumana Ha 3a3eMIEHHBIX DJIEMEHTaX MOACTAHIUN 00s3aTeNeH Y4&éT
sKpaHoB (060104eK) kabenbHbIX TUHUHN (KJI) 1 nx 3a3emnenus. ['pamotHbIi yuét napamerpos KJI
npu pacuére HaNpsOKEHUS Ha 3a3eMisonux ycrpoiictBax (3Y) mokaspiBaeT, 4YTO JUIIb
HE3HAuYMUTEeNbHas J0J1s1 Toka ogHo¢azHoro K3 B ropocKkux KaOeIbHBIX CETSIX MpoTeKaeT yepe3 3Y
noacranimii. OnacHeI BBIHOC TIOTEHIIMANa He HaOmromaerca. [IpuMeHeHue B cxemax
AJIEKTPOCHAOKEHUSI COBPEMEHHBIX 0THO(hA3HBIX KaOenel ¢ U30JIAIHei U3 CITUTOTO MOJUITHIICHA
C 3a3eMJIEHHBIMHU C JIBYX CTOPOH dKpaHAMU CIIOCOOCTBYET MPOTEKAHUIO elI€ OOJbIIeH 0 TOKa
K3 B ux sxpaHax, 4To MPUBOAUT K €€ MEHBIIIUM 3HAYECHUSIM MOTEHIIMaNAa Ha 3Y MOJICTaHIUN.



2. YUTeHue, epeBo/ CO CJI0OBAPEM € AHIVIHIICKOI0 HA PYCCKUH sI3bIK OTPbIBKA OPUTHMHAJIBLHOM
HayyHoil cTtaTbu 00bemoM 1500-2000 meyaTHBIX 3HAKOB MO NPOPUII0 HANPaBJIEHUS
NOATOTOBKH; YCTHOe pepepupoBaHue NepeBeJeHHOI0 OTPHIBKA HA AHTJIMIICKOM SI3bIKe.
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3. becega no u3y4eHHOH TeMaTHKe. 3aIHUTA IJI0CCAPHS.

Cnucok NMPUMEPHBIX BOIIPOCOB 1JIA 6666}1])1 Ha IK3aMECHE

1. How much time is required to complete a Master’s program at NSTU? What parts is the program
composed of? 2. What career opportunities do the graduates from the Master’s programs have?
Which of the alternatives is better in your opinion? 3. What does an application for admission to
the Master’s program include? 4. What is recommended to attach to an application? 5. What is
your field of the study? 6. Why did you choose it? 7. What are the main notions of your field of
study? 8. What are the subfields in this area? 9. What is the background of your field of study? 10.
What scientists made the greatest contribution to your field of study? 11. What are the recent
achievements in the field? 12. What is the practical significance of results achieved in your field
of study? 13. What branches of industry is your field of study connected with? 14. What subjects
should specialists in your field of study learn? 15. Where do specialists in your field work? 16.
Why are the International scientific conferences held (organized)? 17. Have you ever had an
opportunity to be present at a large scientific gathering? 18. Was it a regional or a national
(international) conference (congress)? 19. What was the most interesting paper presented at this
scientific meeting? 20. When and where did it take place? Who were the organizers? 21. How
did you get (know) information about the conference? 22. How did you prepare for the
conference? 23. Did you or any of your colleagues present papers at this conference? 24. Did you
write the paper for the conference? 25. What was the issue of your paper? 26. How long have you
been writing the paper? 27. What difficulties of writing the paper did you have? 28. What topics
were discussed at the conference? 29.Were there any discussions of general interest held during
this conference? 30. Do you remember who was the keynote speaker in the plenary session? 31.
Did you take part in the plenary session? 32. Did you present your paper on the round table
discussion? 33. Were you questioned after presenting the scientific materials? 34. Did you like to
the discussions at the conference? 35. What is your general impression of the conference?



