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1 Llenb 3K3amMeHa no y4yebHoOM gucumnnunHe

Llenbio ak3ameHa no yyebOHOM AUCUMMNNHE $BMASETCA OLEeHMBaHue
pesynbTaToB OCBOEHUS acnnpaHTaMn y4ebHOM ANCLUNIINHLI.

2 MnaHnpyemMble pe3ynbTaTbl OCBOEHUA Y4€OHOW AUCLUMNIINHBI

Mpouecc n3yyeHuss y4ebHON ANCUUNMNHBI HanpaBneH Ha OOCTMXKEHUE
crnegyrLwmx obpasoBaTenbHbIX pe3yfbTaToB:

Koa v HammeHoBaHue OP2

MnaHupyemble pe3ynbTaTtbl 06y4YeHuUs

OP2: ncnonbsyeT coBpeMeHHble MeToabl U
TEXHOMNOrMM Hay4Hon KOMMYHUKaUmMn Ha
rocygapCTBeHHOM M MHOCTPaAHHOM A3blKax

— 3HaTb: 0bLeynoTpebnTensHylo,
obLLeHay4YHY0 1 TEPMUHOMNOMMYECKYHO
NEKCUKY NHOCTPAHHOrO A3blka (HEe MeHee
3000 eanHuL); rpaMmmaTUyeckme
0COBEHHOCTN OpPUrMHanNbHbIX HayYHbIX
TEKCTOB Ha MHOCTPaHHOM $13bIKE; OCHOBHbIE
npaBuna nepesoga Hay4HO-TEXHUYECKON
nuTepaTypbl C UHOCTPAHHOTO A3blka Ha
PYCCKUMA..

— YMETb: YNTaTb U NOHUMATb OPUTMHASbHYHO
Hay4HYI0 NuTepaTypy No cneumanbHOCTU U1
0GPOpPMIIATbL U3BIIEYEHHYIO N3 MHOCTPAHHbLIX
NCTOYHMKOB MHpOpMaLNIo B BUAE
nepeBoaa; UCMNonb3oBaTh pPasfnnyHbIe
dopMbl 1 BUABI YCTHOW U MMCbMEHHOWN
KOMMYHMKaLMM Ha POOHOM MU UHOCTPAHHOM
A3blKax B HAY4YHOWN OeATENbHOCTY;
aHanM3npoBaTtb M BbibpaTb cnocobbl
06paboTkn Hay4yHOM MHPOpMaLMK Ha
MHOCTPAHHOM S3bIKE N U3NOXEHUNA €€
coaepxaHus Ha poaHOM..

— BMnageTb: cnocobammn opueHTaumm B
Hay4HbIX UCTOYHMKAX MHOPMALMM Ha
MHOCTPAHHOM A3bIKE U nepeaayun nx
KpaTKOro co-aepXaHns Ha PoaHOM SA3bIKE;
HaBblkaMWn NepeBofa ayTEHTUYHbIX
Hay4HbIX TEKCTOB NO CneunanbHOCTU Ha
PYCCKU A3bIK; NOArOTOBMEHHOM U
HenoAroToBrIEHHOM MOHOJTIOTMYECKON U
ANanorn4yeckom peybto No N3yYeHHbIM
Temam coumanbHO-6bITOBOro o0LLEHNA U
Hay4YHoOM npobnemaTtuku..

3 O6beM u coaepxaHue IKk3ameHa no y4yebHom gucumnnHe

O61bemM 3K3amMeHa no y4ye6HoM AucUUNIINHE

Cemectp / kypc UTOIro 2 cemecmp
TpyOo8MKoCTb | akadem. yac. 18 18
Jlekumn, akadem. yac. 0 0

B (popme npakTuyeckom noarotoskn | 0 0
JlabopaTopHble paboTbl, akadem. yac. 0 0




B (popme npakTMyeckom NoAroToBKM
[MpakTnyeckme 3aHATUA, akadem. Jac.

B (popme npakTMyYecKkom NoAroToBKM
KypcoBas paboTa / npoekT, akadem. yac.

B (bOpMe MpakTU4eCcKom NoaroToBKU
KoHcynbTauun, akadem. yac.

B dpopme npakTn4eckom NoLroToBKM
CamoctoaTenbHas pabota, akadem. yac.

B popme npakTn4eckom NoLroToBKn
KoHTposnb, akadem. 4ac.

B popmMe npakTn4eckom NoLroToBKM

OO0 00O OO0 00O

it sllellellellellol ol ollw)

CopepxaHue 3K3amMeHa no y4ye6Hon AucUUNInHe

Pasgen 1loBopeHne (Ha kaHOuMOaTCKOM 3K3aMeHe 3K3aMeHyeMmble
AOIMKHbI NPOAEMOHCTPUPOBAaTh BnageHne NoaroTOBIEHHOW MOHOMOMMYeCKOn
peyblo, a TaKKe HernoaroToBfIEHHOM MOHOJIOTMYECKOU W  Omanorndeckomn
peyblo B cuUTyauum oduumnanbHOro oblleHuss B npegeniax nporpaMMHbIX
TpeboBaHui);

Pasgen 2 4teHne (Ok3aMeHyemble [OOMMKHbI MNPOAEMOHCTPUPOBATL
YMEHNEe YnTaTb OPUIMHAmNbHYK nNuTepaTypy MO HanpaBfiEHUO MOArOTOBKM,
OnMpasicCb Ha U3y4YeHHbIN A3bIKOBOW MaTepuars, (pboHOBLIE CTpaHOBeOYECKUE U
npodeccnoHanbHble 3HAHWUS, HaBbIKM HA3bIKOBOW W  KOHTEKCTyarbHOW
aoragkn);

Pasgen 3 lNMcbMeHHbIN nepeBoq (AKk3aMeHyeEMbIMU OCYLLECTBSAETCS
MMCbMEHHbIA NEepeBOJ Hay4yHOro TEeKCTa MO HanpaBfeHU MNOArOTOBKU
afeKBaTHOW CTENEHU COXHOCTU, B XO4e KOTOPOro 3K3aMeHyemble OOSMKHbI
NPOAEMOHCTPUPOBaTL CMOCOOHOCTL K nepegaye OCHOBHOMO COAEPXXaHUs
OpPUIMHANbHOrO TekCcTa 6e3 CMbICNOBbLIX UCKaXXeHW, cobniogeHme HopMbl B
MCMNoNb30BaHMN A3blKa NepeBoa, BnageHne TepMmHosiorndeckomn 6asom);

Pasgen 4 Pesiome  (OK3aMeHyemble  COCTaBNAKT  pestoMe
NPOYNTAHHOIO TeKCTa, 4EMOHCTPMPYS CNOCOBHOCTL OBfafeTb YCIOBMEHHbIM
obbemMoOM  uHOpMaUUK, YMEHMEM  NpaBUfbHO  NpeacTaBuUTb 3Ty
MHGOPMaLNIO, HaBbIK B Aerne peanusauum KOMMYHUKaTMBHOIO HaMepeHus,
CMNOCOOHOCTL K OpraHusaumm copepXXaTenbHOro, forM4yHoro, npaBuIibHO
CTPYKTYPUPOBAHHOIO BbiCKa3blBaHUS).

4 dopma npoBeAeHUs1 3K3aMeHa no Yy4yeOHOW AucCUUNIMHe,
OLleHOYHbIe CpeacTBa, WKana u KpuTepmum oLueHNBaHUA

4 dopma npoBeAeHUs1 3K3aMeHa no Yy4yeOHOW AuCUUNIIMHeE,
OLeHOYHbIe CpeacTBa, WKana u KpUuTepmum oLueHNBaHUA

OK3aMeH no y4yebHon ancumnimHe «MHOCTpaHHbIN S3bik» NPOBOAUTCS B
YCTHOW U MNUCbMEHHOW doopMe, MNO3BOMAIWEN OUEHUTb pes3ynbTaTbl
OCBOEHMS y4ebHOWN ONCLUNNIIVHDI.



OueHuBaHne  pe3ynbTaToB  OCBOEHUS  y4ebHOM  AUCUUNIUHBI
OCYLLECTBNAETCA Ha OCHOBE crieayowen OLEHOYHON LWKanbl:

OueHuBaHue dCnnpaHToOB Ha 3K3aMeHe

TpeboBaHus K 3HaHUSM

OueHka

OueHka «OTNUYHO» BbICTaBNAETCA acnmpaHTy, eCcinu oH rnyboko
M NPOYHO YCBOWM MPOrpamMMHbIA MaTepuarn, McyepnbiBaroLle,
nocrnegoBaTenbHO, YEeTKO W FNOMMYecku ero manaraet, ymeet
TECHO yBA3bIBaTb TEOPUIO C NPaKTMKOW, CBOBOAHO crpaBnsieTcs
C 3agayamn, Bonpocamu W ApYyrMMW BuAaMuM MPUMEHEHUS
3HaHUW, MpuYyemM He 3aTpygHseTcd C  OTBETOM  Mpwu
BMOOM3MEHEHUM 3aJaHui, ucnonb3yeT B OTBeTe Martepwan
pasnuyHon nuTepaTypbl, NPaBUNbHO OBOCHOBLIBAET MPUHSTOE
HecTaHOapTHOe pelleHune, BnageeT npuvemMamMu BbINOMHEHUS
MpakTU4ecknx 3agady no ¢opMMpoBaHuMiO o0bpasoBaTernbHbIX
pe3ynbLTaToB.

OTIMN4YHO

OueHKa «XOpoLLO» BbICTaBMsieTCA acnupaHTy, ecnv OH TBepado
3HaeT MaTepwuari, rpamMoOTHO M MO CYLUEeCTBY M3naraeT ero, He
Aonyckasi CyLeCTBEeHHbIX HETOYHOCTEN B OTBeTe Ha BOMpoC,
NpaBUITbHO MPUMEHSIET TEOpPeTUYECKME MONIOXKEHUS  Npu
PEeLleHnn MpaKkTUYeCcKUx BOMPOCOB W 3ajady, Brageet
Heo6XoANMbIMU HaBblkaMy M NPpUeMaMM UX BbINOMNHEHWUS.

XOpPOLLO

OueHka «yOoBNETBOPUTENBHO» BbLICTABMSAETCA aCnUpaHTy,
€CIi1 OH MMeeT 3HaHUA TOSMbKO OCHOBHOIO MaTepwuarna, HO He
ycBOoun ero getanen, OonyckaeT HEeTOYHOCTW, HeAOoCTaTO4YHO
npasurbHble (OPMYMNPOBKU, WCMbITbIBAET CMOXHOCTU NpU
BbIMOSTHEHUN MNpPAKTUYECKNX paboT W 3aTpyaHsAeTcs cBsA3aTb
TEOPUIO BONPOCA C NPaKTUKOWN.

YAOBNETBOPUTENBHO

OueHka «HeyOoBreTBOPUTENBLHO» BbICTABNAETCA acnupaHTy,
KOTOpPbIM He 3HaeT 3Ha4yUTeNnbHOM YacTu NpPorpaMMHOro
mMaTepuana, HeyBepeHHO OoTBeYaeT, [onyckaeT cepbesHble
OLNOKK, HE NMeeT NpeacTaBneHn No MeToAMKE BbIMNOTHEHUS
NpaKTU4eCcKomn paboTbl. Kak npasuno, oLeHKa
«HEeyaoBNeTBOPUTENbHO» CTaBUTCA acnuMpaHTam, KOTopble He
MOTYT NPOAOMKNTE 0ByveHne 6e3 AONONHUTENBbHBLIX 3aHATUIN NO
AaHHoM y4ebHOWn aucumnnivHe.

HeynoBneTBoOpuUTenbHO

Bonpocbl K 3K3amMeHy nO y4yeOHOW AucuMNNMHE MNpuBeAeHbl B

NPUIIOXEHUMN.

MpunoxeHune




1 Bbecega Ha MWHOCTPaHHOM fA3blKe MO BOMpPoOCaM, CBSiI3aHHbIM C
HanpaBfieHMeM NoAroTOBKM M Hay4yHOW paboToM 3K3aMeHyemoro, a
TaKXe coLManbHO-0bLITOBOMN TEMaTUKOMN

B xone 6Gecenbl ak3ameHyeMble OOSTKHbI NPOAEMOHCTPUPOBaTh BrnageHue
NOAroTOBIEHHON MOHOJSIOTMYECKOM pPeYvybl, a TakKe HenoaroToBrieHHON
MOHOJSTIOTMYECKOM W AONanormdeckon peybio B CcUTyaumm oduumanbHOro
obLweHns B npeaenax nporpaMMHbIX TpeboBaHUN.

I'Ipmmeprle BOMpoOCbLI An4d cobecenoBaHus 9K3aMeHYyEeMbIM:

1 What leading scholars / scientists represent your area of research in our
country and abroad?

2 What is your scientific supervisor’s area of expertise?

3 What equipment do you use when testing the research conclusions
experimentally?

4 What are your working responsibilities?

5 To what extend has your research direction been explored by other
scholars?

6 Which of the disciplines studied at the university helped you to design your
dissertation research?

7 Have you invented any tools or working techniques, have you got any
technical ideas that could qualify for patenting?

8 What are your interests outside your institution / working enterprise? What
leisure activities do you choose?

2 N3yyarouiee YTeHUe OpUrMHaribHOro TeKCcTa Nno HarnpasJieHUIO
NnoAroToBKU

O6bem Tekcta gna unsydvarowero YreHns — 1000 neyaTHbIX 3HaKoB. Bpems
BbINOMNHEHUs — 50 MUHYT. DopMa NPOBEPKN: MMCbMEHHbIV NEPeBO Ha
PYCCKUM A3bIK. DK3aMeHYeMble AEMOHCTPUPYIOT YMEHME YNTaTb
OpUrMHanbHy NuTepaTypy Mo HanpaBfeHUIo NOArOTOBKM, ONMPAsCh Ha
N3yYeHHbIN A3bIKOBOW MaTepuarn, OHOBLIE CTpaHOBe4YECKME U
npodeccnoHanbHble 3HaHUS, HaBbIKK SI3bIKOBOW WU KOHTEKCTYarnbHOW AOragku.

O6paseLl TekCTa AN U3yvarLlero YTeHus

Titanium (Ti) and its alloys are extensively used in aerospace, chemical and
biomedical fields because of their high specific strength, excellent corrosion
resistance and good compatibility. In recent years, ultrafine-grained (UFG)
materials fabricated by severe plastic deformation (SPD) techniques have
become more popular. Previous literature has processed both the
microstructure and the mechanical properties characterization of Ti and its
alloys via the SPD techniques. The submicron grain structure fabricated by
the SPD improves the mechanical properties of titanium and its alloys.
Friction stir processing (FSP) is a SPD technique which is used to modify the



surface-microstructure of specimens to achieve the desired properties. This
technique is a solid-state metal processing technique based on the principles
of friction stir welding (FSW). In FSP, a cylindrical rotating tool that consists of
a small pin is inserted into the surface of the material and moved to produce a
significant grain refinement via dynamic recrystallization (DRX), caused by
intense plastic deformation. FSP has been successfully applied on Ti and its
alloys to optimize the microstructure. Following FSP, the grains of Ti and its
alloys in the SZ are significantly refined, which is thought to improve the
strength and ductility.

3 NMucbMeHHbIN NepeBoa

JK3aMeHyeMbIMN OCYLLECTBNAETCS MUCbMEHHbIA NepeBo Hay4yHOro TekcTa
no HanpaeBneHuo noarotoBkn o6bemom 1000 neyaTHbIX 3HAKOB a4eKBaTHOWN
CTEMeHN CIOXHOCTK; B Xxode paboTbl 9K3aMeHyemble OEMOHCTPUPYHOT
CNoCoBHOCTL K Nepefade OCHOBHOMO COAEpPKaHUsl OpUrMHANbHOro TekcTa 6e3
CMbICMIOBbIX UCKa)XXeHU, cobnogeHne HOPMbl B MCMOMb30BaHUM  A3blka
nepeBoa, BnageHne TepMMHONOrMyeckon 6ason Hay4yHoOW TeMbl / Hay4yHOro
HanpaBneHus.

Ob6pasel NMCbMEHHOro Nnepesoaa:

The paper begins by reviewing briefly | B Hauane crtatbm npoBoguTcsa KpaTkui
0630p ANEKTPUYECKNX MalLLVH,
NPUMEHAEMbIX B 3neKkTponpuBoae, npwu
applications, focusing on AC driven | 3aToM o0ocoboe BHMMaHWe yaensdeTcs
aneKTpoaBuraTensM nepemMeHHOro ToKa.
Hanee ocyuwectBnsieTcs 0630p METOAOB
discuss control ynpaBneHus anektponpusogamu. lepen
paccMOTpPEHMEM pe3ynbTaToB HeaaBHMX
nccnegoBaHui B CTaTbe OMUCHLIBAKOTCA
important historical developments before | BaxHble uctopnyeckne oTkpbITUS. B

electrical machines for electric drive

machines. The survey then moves on to

techniques for drives. It covers the

. YaCTHOCTMH, npuBOaUTCS
concentrating on recent research

npoTUBOMNOCTaBlIEHNE Apyr apyry
advances, particularly contrasting | TpagMUMOHHbIX CXeMm, cogepkaumx

AaTyukn, M cxem C ©6e3gaTtynmkoBbIMU
MeToaMu yrnpaBrieHUs, AOMNOSHEHHbIE W
sensorless methods, complementing and | o6HoBnEHHbIE ABYyMsi oOLWMpPHBIMK
ob3opamn Xonbga [1], [2], a Takke
HeJaBHUMKW  ob3opamu  AkapHnu w1
[1], [2], and recently by Acarnley and | Batcona [3]. YnomsaHyTbie 6ecceHCopHbIe
mMeToabl ynpaBneHus ABNAOTCA
npeameTom MHOMNX aKTyarnbHbIX
are the subject of much active research; | nccnegosaHuin; ToONbkO 3a ABYXNETHUN
. , nepuog ¢ 2005 no 2006 rog B XypHanax
just for the 2 year period 2005-2006 over IEEE Transactions u IET Proceedings
130 papers featuring this topic were | 6bino onybnmkoaHo cBbiwe 130 cTaTen,
MOCBSILLEHHbIX aHHON TeMaTUKe.

OneKkTpuyeckne MaluHbl NepeMeHHOoro
Proceedings alone. AC  electrical | Toka MoryT 6bITb pasgeneHbl Ha ABa
OOWMPHBIX  Knacca: CUHXPOHHbIE U
ACMHXPOHHbIE, Ha3blBaKOLWIMECA TaKKe

traditional sensor based schemes with

updating two extensive reviews by Holtz

Watson [3]. Such sensorless techniques

published in IEEE Transactions and IET

machines can be divided into two broad




classes, synchronous and asynchronous | MHOYKUMOHHbIMKU. B cTaTtbe wuanaratoTcd
nx OCHOBHbIE XapaKTepUCTUKH,
MOCKOSIbKY MOCIieAHne oTpaxarTcs Ha
basic characteristics are described, since | MeTogax ynpaBfieHUsa, KOTOpble MOryT
ObITb Hauny4Lwmm obpasom
ncnonb3oBaHbl. Ocoboe BHMMaHME B
which can best be used. It is a particular | saHHOM 0030pe akueHTUpyeTCs Ha TOM,
4YTO XOpowure MeToAdbl  YhnpaBreHus
OCHOBbIBalOTCA Ha NMOHMMaHNN
methods are based on physical insight | duanyecknx ocobeHHOCTEN  MaLUWHBI.
MaTtemaTtnyeckas WHTepnpeTaums
MeToOOoB, XOTb W Heobxoauma Ans ux
Mathematical treatments, although | npaBunbHOro pas3BuUTuA, OAHaKo
BPEMEHAMN  OHa  MOXET  BHOCUTb
HEACHOCTb B WX  MNOHUMaHWe C
obscure this physical insight at times. | fpuanyeckon cTopoHbl.
PaccmatpuBaemble  pganee  meToAbl
yrnpaBrieHus1, UCNonb3yemble B MalUMHAX
are next highlighted, nepeMeHHOro Toka, B NepByl oyepenb,
COKyCMpPOBaHbl HA OCHOBax BEKTOPHOrO
ynpasrneHus (BY).

or induction. Their

this reflects on the methods for control

contention of this review that good control

into the machine characteristics.

required for sound development, can

Control methods used in AC machines

concentrating first on the basics of vector
control (VC).

4 NMpocMoOTpOBOE YTEHME, COCTaBlIeHue pe3tome

[MpOoCMOTPOBOE YTEHME OPUTMHANBLHOIO TEKCTa NO HarpaBfeHNIO NOArOTOBKM
ob6bemom 3000 neyaTHbIX 3HAKOB 3aBepLlaeTCs pestoMupyloLen nepegaden
N3BNeYeHHON MHGOpPMaLMM Ha pPycCKoM sA3blke B ob6beme okorio 100 cnos.
Bpemsa BbinonHeHns — 10 MuHyT. ®Popma nNpoBeEpKN — yCTHas nepeada
N3BfIEYEHHOW MH(pOopMaLMN Ha PYCCKOM A3blKe. OK3aMeHyeMble COCTaBnAoT
pes3loMe MPOYUTAHHOrO TeKCTa, OEeMOHCTPUpYss CnocobHOCTbL oOBnageTb
YCITOBfIEHHbIM O0OBbEMOM WH(OpMaLUKN, YMEHMEM NPaBUSIbHO NpeacTaBUTb
9Ty WH(opMauumilo, Hanuune Haeblka peanu3aumm KOMMYHUKATUBHOIO
HamMepeHnda, CnoCcoBbHOCTb K OpraHuM3aunm copep)kaTenbHOro, JNOrMyHoro,
NpaBUNbHO CTPYKTYPMPOBAHHOIO BbliCKa3blBaHWS.

A Obpasel TekcTa anst NPOCMOTPOBOIrO YTEHUS
AC MACHINE CONTROL PRINCIPLES

A. Background

High performance drive applications usually require a fast torque response, with DC
drives preferred in the past. The advantages of AC drives include robustness,
compactness, economy, and low maintenance. Previously torque response control
was a problem. Advances in power switching devices, electronic processing, and
control have led to great improvements. Such controllers build upon good steady
state. performance and can give excellent transient behavior. Variable-frequency
AC machine control can be divided into scalar and field oriented or VC. Scalar



control uses magnitude and frequency control. VC uses orientation in addition.
Variants include direct torque control (DTC) which also exploits spatial orientation
but aims to control current and hence torque by more directly switching the voltage
rather than using PWM [4], [5].

B. Scalar Control

Scalar control is based on steady state relationships, usually only magnitude and
frequency are controlled, not space vector orientation. Making terminal voltage
magnitude proportional to frequency results in approximately constant stator flux,
desirable to maximise the capability of the motor. The classical variable frequency
V/f scheme is a scalar control based on this principle, with voltage boost at low
frequency usually introduced to counteract the larger effect of stator resistance at
low speeds. Scalar control, often open-loop apart from stator current monitoring for
fault detection, gives an economical drive with good behaviour, but transients may
not be well controlled. More sophisticated variants can improve behaviour, perhaps
with better handling of parameter variations, particularly of stator resistance. Buja
and Kazmierkowski describe the evolution of the still widely used scalar control
methods and their progression to VC [14].

C. Vector Control In VC the instantaneous position of voltage, current, and flux
space vectors are controlled, ideally giving correct orientation both in steady state
and during transients. Coordinate transformations (3 phase to 2 or d-q axes) to new
field coordinates are a key component of standard VC, giving a linear relationship
between control variables and torque. It is ideally suited to current control via PWM
voltage switching. VC can be introduced by considering a DC machine. In a DC
drive the rotating commutator acts as both current switch and rotor position sensor.
A DC drive is shown in a schematic diagram in Fig. 2, where ia is often chopper
controlled. The commutator maintains the main flux and the armature mmf
directions to be approximately perpendicular under all operational conditions,
illustrated by the vector diagram in Fig. 2. This basic arrangement defines the aim
of a VC for a high performance AC drive, as summarized in (1), where electrical
torque is shown as the product of magnetic flux linkage and current.
Te acyi (1)

Usually the VC separates current into field and torque producing components. The
perpendicular field system makes the relationships between the machine variables
simple, in principle. The flux is a function of the field (producing component) or d-
axis current, the torque is proportional to the product of this flux and the torque
(producing component) or g-axis current. If the flux is established and can be held
constant, the torque response is governed by the current and can be fast and well-
controlled.

B O6pasey, ycTHOro pestome
NMPNHUWMMNbI YMNPABJTEHNA MALUWMHAMW NMEPEMEHHOIO TOKA

na BbICOKOMPOMN3BOAUTESIbHbIX 3JIEKTPONPMBOAOB 06bI4YHO Tpe6yeTcsl 6bICTpa‘/’|
peakuna Ha BO3HUKAOLLNN prTFlLU,MVI MOMEHT, NO3TOMY B npouwioM OoTAaaBasfioCb
npeagnoyvteHne npmeBogamMm nOCTOAHHOIO TOKa. npO‘-IHOCTb, KOMMAaKTHOCTb U HU3KMNEe



3aTpaTtbl Ha TEXHNYECKOE o6cny>|<|/|BaHv|e — BOT npenmmyLliecTBa 3J1EKTpOonpmnBoaOB
nepemMeHHOro Toka

YnpaBneHne 4acToTHO-pPErynimpyeMon MalnHOW NepeMEHHOro Toka MOXeT ObiTb
KnaccuuumpoBaHo Ha CKansgpHoe W OpPUEHTUPOBAHHOE MO MOS0  MallUVHbI,
Ha3blBaEMOe TakXke BEeKTOPHbIM (COKpaLleHHo - BY).

CKaJ'IFIpHOG yrpasiieHne OCHOBbIBA€TCA Ha peryamposaHnn amMmnnntyabl W
yacToTbl. BY Takke genaeTt BO3MOXHbIM opuneHTauunto MarHMTHOro nonA.

[Mpn BEKTOPHOM YynpaBfieHUN OCYLLUECTBISETCA pPerynupoBaHMe MrHOBEHHbIX
NONOXXEHUN NPOCTPAHCTBEHHbBIX BEKTOPOB HAMpPsXKEHUs, TOKa U NOTOKOCLENSIEHUSI.
O6blyHO BY pasgensieT TOK Ha KOMMOHEHTbl, co3jalolime rnone un KpyTALWUn
MOMEHT. [1pn yCcrnoBun, YTO MarHUTHbIA MOXET NoAAepXuBaTbCA Ha MOCTOAHHOM
YPOBHE, KPYTALLUNA MOMEHT PEryfimpyeTca C NOMOLLBbIO TOKa U MOXET ynpaBnaTbCA
ObICTPO 1 XOPOLLIO.

5 YyeOHO-meTOOMYECKOE UM UMHdOpMaAUMOHHOe obecneyeHue
3K3aMeHa no y4yeO6Hou gucumninHe

a) nuteparypa:

1 Benpesa, T. b. AHMUNCKMA A3bIK AN HAay4yHOro UCCreaoBaHus
yuyebHo-meToamndeckoe nocodue / T.b. Benpesa, .M. 3awunxmHa, O.B. [le-
YMHKMHA. - ApxaHrenbcek @ O CA®Y, 2016. - 120 c. - ISBN 978-5-261-01128-
6. — URL: http://www.studentlibrary.ru/book/ISBN9785261011286.html (gata
obpaweHunsa: 20.06.2022);

2 AHIMIMNCKUA  A3blKk  Ond  acnupaHtoB : y4yebHoe nocobue / T.
boukapeBa, E. Oumutpumesa, H.B. VHo3emueBa [u gp.] ; MuHuUCTEpCTBO
obpasoBaHna 1 Haykm  Poccunckon  depepaumn,  OpeHByprckum
focypapcTBeHHbIn YHuBepcuteT. - OpeHbypr : OrY, 2017. - 109 c. -

Bubnuorp. B KH. - ISBN 978-5-7410-1695-4]. - URL:
http://biblioclub.ru/index.php?page=book&id=481745 (pata obpalieHus:
20.06.2022);

3 Wolodina L.M. Deutsch fr Doktoranden: y4e6bHOe nocobue. —
Mocksa: KHUTY, 2018. — 156 c. — ISBN 978-5-7882-2363-6. — URL:
http://www.studentlibrary.ru/book/ISBN9785788223636.html (naTa
obpauweHunsa: 20.06.2022);

4 KonockoBa, C. E. HemeUKnin A3bIK 4N MarucTpaHToOB M acnupaHToB
yHuBepcuteToB ['epmanuna n Espona : yyebHoe nocobue / C. E. .Konockosa.
- Poctos H/[] : N3g-Bo KODY, 2008. - 44 c. - ISBN 978-5-9275-0407-7. — URL.:
https://www.studentlibrary.ru/book/ISBN9785927504077.html (naTa
obpaweHunsa: 20.06.2022);

5 MNytunuHa, J1. B. MIHOCTpaHHLIM A3bIK ONS acnnpaHToB (dpaHLys3-
CkMM 43blk) : ydyebHoe nocobue / JI. B. [llytunuHa ; MuHucTepcTso
obpasoBaHna un  Haykm  Poccurckon  depepaumm,  OpeHOyprckum




[ocypapcTBeHHbIM YHuBepcuteT. - Openbypr : OIY, 2017. - 104 c. -

Bubnwuorp. B KH. - ISBN 978-5-7410-1647-3. - URL.:
http://biblioclub.ru/index.php?page=book&id=481790 (mata obpawieHus:
20.06.2022).

0) pecypchbl WH¢pOopMaLMOHHO-TENTIeKOMMYHUKaLMOHHOMN cetn
«MHTepHeT»:

1 KoHCynbTaHT CcTygeHTa. JOnekTpoHHaa ©OmbnmnoTteka TEeXHWUYEeCKOro
BY3a : anekTpoHHO-6ubnuoteyHaa cuctema / OOO «[llonutexpecypc». —
Mocksa, [200 — ]. — URL: http://www.studentlibrary.ru. — Pexxum goctyna: ans
aBTOPU3MP. NONb3oBaTeENEWN;

2 HAYYHAA SINEKTPOHHAA BUBITMOTEKA eLIBRARY.RU : 6a3sa
AaHHbIX / OO0 «H3Bb». — MockBa, [200 — ]. — URL: http://elibrary.ru. — Pexum
AocTyna: no Noanucke;

3 YHuBepcuteTckas 6ubnmorteka OHNamH : ANeKTPoOHHO-6MbnnoTeyHas
cuctema / OOO «Owupekt-Megmna». — Mockea, [200 - ]. — URL:
http://www.biblioclub.ru. — Pexxum goctyna: anst asTopusmp. nosb3oBaTternen;

4 OnekTpoHHaa Oubnunoteka // HaydHo-TexHu4eckad 6ubnuoTteka

cuorny : CawnT. - HoBOKy3HeLK, [200 - ] - URL:
http://library.sibsiu.ru/LibrELibraryFullText.asp. — Pexum pgoctyna: ans
aBToOpPU3NP. nonb3oBaTenen. - URL:

https://library.sibsiu.ru/LibrELibraryFullText.asp;

5 ONeKkTpoHHbIN KaTanor : cauT / Hay4dHo-TexHudeckas 6ubnuoteka
Cuelr'ny. — HosokysHeuk, [199 — ]. — URL: http://libr.sibsiu.ru. — URL:
https://libr.sibsiu.ru.

B) NIMLEH3UOHHOEe U CBOOOAHO pacnpocTpaHAemMoe MporpaMmmMHoe
obecneyeHue:

- 7-2ip;

— ABBYY FineReader 11;

— Adobe Acrobat Reader.

r) 6asbl AaHHbIX U MH(OPMALIMOHHO-CMPaBOYHbI€ CUCTEMbI:

1 KoHcynbTaHTlnoc  :  cnpaBoyHo-npaBoBass cuctema [/ OO0
«MHpopmaumoHHbin ueHTp AHBUK». — HoBoky3Heuk, [199 — ]|. — Pexum
A0oCTyna: KOMMbloTEPHas ceTb bmbnmnotekn Cub. roc. HAYCTP. YH-Ta.;

2 Cuctema APAHT : 9nekTpoHHbIN Nepuoanyeckn cCnpaBoOYHUK /
00O «[lMpaBoBon ueHTp «apaHT». — Kemeposo, [200 — ]. — Pexxum goctyna:
KoMnbloTepHas ceTb Cub. roc. HAYCTP. YH-Ta.;

3 TexakcnepT : wuHGOpMauMoHHO-cnpaBoyHas cuctema [/ OOO
«'pynna komnaHun «Kopekc». — Kemeposo, [200 — ]. — Pexum poctyna:
KoMnbloTepHas ceTb Cub. roc. MHAYCTP. YH-Ta.

6 MaTepuanbHO-TeXHM4YeCcKoe obecneyeHme 3K3ameHa no y4yebHom
ANCLUUNIINHE

MaTepI/IaJ'IbHO-TeXHI/I‘-IGCKOe obecneyeHne OK3aMeHa BKIO4aeT
yqe6Hb|e ayanTopun aOna nposegeHnAa rpynnoBbiX W nHOMBUAOYAJIbHbLIX



KOHCYIbTauuMn, MPOMEXYTOYHOM aTTecTaumm, NoMeLLeHUs ans
camMoCTosATeNnbHOM paboTbl, OCHALUEHHblE KOMMNbIOTEPHON TEXHUKOM C
BO3MOXHOCTbIO NogkmntoveHus Kk cetn «HTepHeT» n obecneyeHmem gocrtyna
B  ONEKTPOHHYK  WMHJOPMaUMOHHO-ObpasoBaTesibHyl0  cpedy, Hay4yHo-
TexHu4eckyo bubnmnoteky Cudliny.

[Mporpamma npomMexyToyHOM aTTecTaumMm no y4yebHOM AucuUNNUHE
cocTaBfieHa B COOTBeTCTBMM C ¢peaeparnbHbIMU rocyAapCTBEHHbIMU
TpeboBaHUAMU K CTPYKType nporpaMmm MNOArOTOBKM HaAyYHbIX UM HayyHO-
negarorMyeckmx KagpoB B acrnvpaHType, YyCNoBUAM UX peanusaunn, cpokam
OCBOEHNA 3TUX nMNporpaMMm C Y4eTOM pas3nnyHbix ¢GopMm 0by4yeHus,
obpasoBaTesnbHbIX TEXHOMOMMN U OCOBEHHOCTEN OTAENbHbIX KaTeropum
acnupaHToB, yTBepxaeHHbiMU [Npukazom MwuHMUCTEpPCTBaA HayKM U BbICLLErO
obpasoBaHuna Poccurckon ®epepauum ot 20 oktsa6pa 2021 r. Ne 951.

CoctaBsutenbs(u):
npodgeccop CepeHkoB KOpun Cepreesund (kadeapa covnonorum).

[Mporpamma npoMeXyToYHON aTTecTauMm pacCMOTpeHa U yTBepXaeHa
Ha 3acegaHuun Kadeapsl.
CornacoBaHa:
AOLEHT Kadheapbl MHOCTPaHHbIX s13blkoB Ky3bacckoro
rymaHuUTapHo-negarormyeckoro MHCTUTyTa KeMepoBCKOro rocyaapCTBEHHOroO
YHUBEpCUTETA, KaHOMOaT negarorndeckmx Hayk, AoOueHT

O.B. CokonoBa
............ noannce...............nHALManNbI, amunmnus

5 YyeObHO-meTOaMYeckoe U unHOpPMaLUNOHHOe obecneyeHune
3K3aMeHa no y4ye6Hou gucumnimnHe

a) nuTteparypa:

1 BenpeBa, T. b. AHMUNCKUA A3bIK AN HAy4yHOro MCCreaoBaHus
y4yebHo-meToamndeckoe nocobue / T.b. Benpesa, .M. 3awunxmHa, O.B. lMe-
YMHKMHA. - ApxaHrenbcek @ O CA®Y, 2016. - 120 c. - ISBN 978-5-261-01128-
6. — URL: http://www.studentlibrary.ru/book/ISBN9785261011286.html| (gata
obpalueHus: 24.05.2023);

2 AHMMIMNCKUA  A3blK  Ond  acnupaHTtoB : y4dyebHoe nocobue / T.
Boukapesa, E. Omutpuesa, H.B. WNHosemueBa [ gp.] ; MuHuctepcTtso
obpasoBaHna 1 Haykm  Poccunckon — depepaumn,  OpeHbyprckum
ocypapcTBeHHbIn YHuBepcuteT. - OpeHbypr : OIY, 2017. - 109 c. -
Bubnuorp. B KH. - ISBN 978-5-7410-1695-4. - URL.:
http://biblioclub.ru/index.php?page=book&id=481745 (pata obpalieHus:
24.05.2023);




3 Wolodina L.M. Deutsch fr Doktoranden: y4e6bHOe nocobue. —
Mocksa: KHUTY, 2018. — 156 c. — ISBN 978-5-7882-2363-6. — URL:
http://www.studentlibrary.ru/book/ISBN9785788223636.html (naTa
obpauweHunsa: 24.05.2023);

4 KonockoBa, C. E. HemeUKnin A3bIK AN MarMcTpaHTOB M acnupaHToB
yHuBepcuteToB 'epmaHus n Eepona : yuebHoe nocobue / C. E. Konockosa. -
PoctoB H/[] : N3a-Bo KODY, 2008. - 44 c. - ISBN 978-5-9275-0407-7. — URL.:
https://www.studentlibrary.ru/book/ISBN9785927504077.html (naTa
obpaweHunsa: 24.05.2023);

5 MNyTtunuHa, J1. B. 'HOCTpaHHbIN A3bIK A4N1s1 acnMpaHToB (dpaHLy3CKUI
A3blK) : y4ebHoe nocobue / J1. B. lNytunuHa ; MuHucTepcTBo obpasoBaHus U
Haykn  Poccuickon  ®epepaumn, OpeHOyprckuin  [ocyaapCTBEHHbIN
YHusepcuteT. - OpeHbypr : OI'Y, 2017. - 104 c. - bubnuorp. B kH. - ISBN 978-
5-7410-1647-3. — URL: http://biblioclub.ru/index.php?page=book&id=481790
(nata obpalueHus: 24.05.2023).

6) pecypchbl WH¢popMaLMOHHO-TENTIEKOMMYHUKaLMOHHOMN cetn
«AHTepHeT»:

1 KOHCynbTaHT CTydeHTa : 3neKTpoHHO-6ubnunoteyHaa cucrema /

000 «KOHCYNbTAHT CTYOEHTA». — MockBa, [200 — ]. — URL:

http://www.studentlibrary.ru. — Pexum pgoctyna: gna  aBTopusup.
nonb3oBaTeneun;
2JIAHb : oanekTpoHHO-6MONMOTEYHAa cuctema . [Konnekums

«UHxeHepHo-TexHnyeckne Haykmy] / OO0 «M3paTtenbcTtBo JIAHb». — CaHKT-
MeTtepObypr, [200 — ]. — URL: http://e.lanbook.com. — Pexum goctyna: ans
aBTOPU3NP. Nosfib3oBaTenen;

3 HAYYHAA SJIEKTPOHHAA BUBITMOTEKA eLIBRARY.RU : 6a3a
AaHHbIx / OO0 «H3Bb». — Mocksa, [200 — ]. — URL: http://elibrary.ru. — Pexxum
AocTyna: no Noanucke;

4 HauunoHarnbHas 9JIEKTPOHHas bnbnmoTteka (H3b)
nHpopmaumnoHHas cuctema / by «PIb». — Mockea, [2015 — ]. — URL:
http://rusneb.ru. — Pexum goctyna: no noanucke;

5 ObpasoBaTenbHas nnatdopma OPAUT / OO0 «3nekTpoHHoe
nsgatenocteo KOPANT». — Mocksa, [200 — ]. — URL: https://urait.ru. — Pexum
AocTyna: Ansg aBTopusnp. Nonb3oBaTenen;

6 YHuBepcuteTckas onbnmoTteka oHNamH : aNeKTPOHHO-OMbnnoTeyHas
cuctema / OOO «[Odupekt-Megma». — Mockea, [200 — ]. — URL:
https://biblioclub.ru. — Pexum poctyna: gns asTopuaup. nosib3oBaTenen. —
URL: http://www.biblioclub.ru;

7 OnektpoHHas ©6ubnuoteka // Hay4dHO-TexHudeckass 6GubnuoTeka

Cuelr’y :  cant. —  HOBOKy3HeLK, 2000 - ]. - URL:
http://library.sibsiu.ru/LibrELibraryFullText.asp. — Pexum pgoctyna: nans
aBTOpU3UP. nonb3oBaTernen. — URL:

https://library.sibsiu.ru/LibrELibraryFullText.asp;




8 OnekTpoHHble nepuoguyeckne usgauma UIBUC : yHuBepcarnbHas
6asa gaHHbix / OO0 «MBUC». — Mockea, [200 — ]. — URL: http://eivis.ru. —
Pexxum goctyna: no noanucke;

9 ONeKTpoHHbIN KaTanor : cant / Hay4Ho-TexHudeckass Gubnuorteka
Cuolr'ny. — HosokysHeuk, [199 — ]. — URL: http://libr.sibsiu.ru. — URL:
https://libr.sibsiu.ru.

B) FIMLLIEH3UOHHOEe U CBOOOAHO pacrnpocTpaHAemMoe MporpamMmmMHoe
obecneyeHune:

— 7-Zip;

— ABBYY FineReader;

— ABBYY Lingvo;

— Adobe Acrobat Reader;

— Astra Linux Special Edition;

— OnlyOffice;

— P7-Ochunc.

r) 6asbl AaHHbIX U MH(POPMALIMOHHO-CMPaBOYHbI€ CUCTEMbI:

1 TAPAHT : cnpaBouyHo-npaBoBasa cucrema / OOO «[1paBoBon LEHTP
«lapaHT». — KemepoBo, [200 — ]. — Pexunm poctyna: KOMMbIOTEPHAs CeTb
Cu0. roc. nHgycTtp. yH-Ta.;

2 KoHcynbTaHTlInoc  :  cnpaBoyHo-npaBoBasi cuctema [/ OO0
«MHpopmaumoHHbin ueHTp AHBUK». — HoBoky3Heuk, [199 — ]|. — Pexum
A0oCTyna: KoMMbloTEPHas ceTb bmbnmnotekn Cub. roc. HAYCTP. YH-Ta.;

3 TexakcnepT : WHGOpPMaUMOHHO-cnpaBodHass cuctema / OOO
«'pynna komnaHun «Kopekc». — Kemeposo, [200 — ]. — Pexum poctyna:
KoMmnbtoTepHas ceTb Cnb. roc. MHOYCTP. YH-Ta.

6 MaTepuanbHO-TeXHM4YeCKoe obecneyeHme 3K3ameHa no y4yebHom
ANCLUUNIINHE

MaTepuanbHO-TEXHMYECKoe obecneyeHne 3K3ameHa  BKMA4YaeT
y4yebHble ayauTopun Ona npoBedeHuUs TpynnoBbiX W MHOMBUOYASTbHbIX
KOHCYIbTauuHn, MNPOMEXYTOYHOM artTecrtauun, nomMeLleHuns ans
caMoCTOAATENbHON pPaboTbl, OCHALUEHHbIE KOMMLIOTEPHOW TEXHUKOW C
BO3MOXXHOCTbIO NOoAKMoYeHUs K ceTn «HTepHeT» n obecneyeHmem gocrtyna
B  ONEKTPOHHYK WMHGOPMaUMOHHO-ObpasoBaTesibHyl0  cpedy, Hay4yHo-
TexHunyeckyto bubnmoteky Cnolrny.

[Mporpamma nNpPoOMeXyTOYHOM aTTecTaumMm no y4yebHOM AucuUnuHe
COCTaBfneHa B COOTBETCTBMM C ¢peaepanbHbIMU rocyaapCTBEHHbIMU
TpeboBaHMAMU K CTPYKType nporpaMmm MOArOTOBKM HAyYHbIX M Hay4HO-
nefjarormyeckmx Kagpos B acnnpaHType, YCIOBUAM UX peanu3aunmn, cpokam
OCBOEHNA 3TUX MNporpaMm C Y4eTOM pas3nnyHbix ¢GopMm 0byyeHus,
obpa3oBaTenbHbIX TEXHOMOMMN U OCOBEHHOCTEN OTAENbHbIX KaTeropum
acnupaHToB, yTBepXxaeHHbiMU [Npukazom MwuHMUCTEpPCTBaA HaykM M BbICLLErO
obpasoBaHna Poccuinckon ®enepaunm ot 20 oktadpa 2021 r. Ne 951.



Cocrtasutenb(u):
npodeccop CepenkoB KOpuin Cepreesud (kadpegpa punonorun).

MporpaMmMa NpPoMeXXyTO4YHOW aTTecTaumMm paccMOTpeHa 1 yTBepXaeHa
Ha 3acedaHuu kadeapbl.



