KATAJIOTI
HAYYHbIX
PABPABOTOK



COOEPXAHUE

O HOBBIE MATEPUATbI
SHOOMPOTE3 KOMEHHOro CycTaBa

In-situ MccnenoBaHWe GbICTPOMNPOTEKAIOWMX CTPYKTYPHbIX NpPeBPaLLEHUi
B METa/l/IMYECKMX CrnaBax B NpoLecce TPeHUsi C UCMONb30BaHUEM CUHXPOTPOHHOWM
MUKpOANdPaKTOMETPUN

O 3HEPrETUKA U 3NIEKTPOHUKA

BopToBas aHepronpeobpasytowas annaparypa ¢ MMKPOMpOLECCOPHOM CUCTEMOM
YrpaBieH1st 1 MOHUTOPUHIa KOCMUYECKMX anmnapaToB CUCTEM CBS3U, ANCTaHLMOHHOMO
30HAMPOBaHWS 3eMNN 1 reode3aunn

BbICOKOMOMEHTHbIE MarHUTO3M1eKTpUYecKne aABuratenu Ans Norpy>XXHbiX HAaCOCOB

BbICOKOMOMEHTHbI MarHUTO3/1EKTPUYECKNIA DNIeKTPOABUIraTeb A1t TArOBOro
3/1eKTPoNpMBOAa PyAHUYHOIrO 311eKTPOBO3a

[OnarHocTrka, MOHUTOPWHI W NIOKaLMsi MOBPEXAEHUI B pacnpenenuTesbHbIX CeTax
cpepHero HanpsbkeHus (6-35 kB)

MIMUTaTOPbl pagmnoioKaLMOHHBIX 3XOCUIHANIOB U MOMEX
KoMmnekT annapaTypbl Ans USMepeHusl 3HaYeHNN HaBeAEHHOIO HarnpsHXKeHUs!
MexaHOTPOHHbIE CUCTEMBI A1 IHEpProcbeperatoLmMx TEXHONOMMIA ABOMHOMO Ha3HaYeHus!

MukKponpoueccopHas cucTeMa rpyrnnoBOro perynmpoBaHust akTUBHOM M peakTUBHOM
MouwHocTn M3C

MuKponpoLeccopHast CUcTeMa TEXHNYECKOro AMarHOCTUPOBaHWS reHepaTopa
M TYpPOUHbI C HEYETKO-HENPOHHOW 3KCMEepTHOW cnucTemom B cocTaBe ACY TIM MAC

Mopenb aHannsa n OLUEeHKU CTPYKTYPHOM U PYHKLIMOHANbHOM HAOEeXXHOCTHN
3/1eKTPO3HEPreTUYEeCKMX CUCTEM N CUCTEM IN1eKTPOCHabXKeHUs

ONTUMU3aLMS peXnMa 3a3eMIeHNst HEeMTPpanu aNeKTPUYECKNX CeTeln HamnpskeHneM
6...35 kB 1 nosbileHne nx anekTpobesonacHoCTH

MoBbileHMe 3anaca AMHaMUYeCKoMn yCTOVILIVIBOCTI/I B aBTOHOMHbIX 3HEepreTn4yeckmnx
cucTeMax ¢ BO306HOBASIEMbIMU NCTOYHUKAMM SHeprmn nytTeM ncnonb3oBaHUA
SﬂeKTpoMaFHI/ITHOﬁ TpaHCMUCCUU

MporpamMMa MMUTaLIMM aBapUIHbIX PEXXMMOB A1 aBTOMaTUYEeCKOW NPOBEPKN YCTPONCTB
penerHown 3awuTbl M NPOTUBOABaPUNHOM aBTOMaTUKN

PazpaboTka aneMeHTHOM 6a3bl KBAHTOBOW 3N1€KTPOHMKM, HU3KOTEMNepaTypHoi 1 CBY-
31eKTPOHUKN A1 KBAHTOBbIX CUCTEM 06paboTKM MHbOPMaLmn

CUHXPOHHbIV BaKyyMHbIV BbiK/touaTeb.
CuncTteMa rposoneneHraumm rpo3oBoro GpoHTa U MeCcT paspsiaoB MONHUMU
CuncteMa HenpepbiBHOro anekTponutaHmnsa (CH3IM)

CucTeMHas aBTOMaTUKa YrpaBrieHNsi PeXMMaMM NTOKasbHbIX CUCTEM SHEProCHabXeHUs
(ABTOMaTuka Smart EnergyGate)

CucTeMbl 6ecnepebonHOro NMUTaHUSA 1 HaKOMNEHNUS 3NEKTPUYECKOM SHeprm
TexHONorns aBTOMaTMYeCKOro yrpaBeHUs peXXMMaMn 3N1eKTPOIHEPreTUYECKNX CUCTEM
C pacnpepneneHHom Manow reHepauuven

YCTpOVICTBO HOBOI'O MOKONeHUs Ong KoMneHcaumm peaKTMBHOVI MOLUHOCTH
M nogasBsieHNs rapMOHUNYECKNX COCTaBIAOLWNX TOKOB BbICLLUMX MOPSAOKOB
B 2N1eKTpOoaHepreTnke

YacTOTHO3aBUCUMOE YCTPOMCTBO ANS 3almTbl 060pyAOBaHUSA NOACTaHUMI OT
BbICOKOYACTOTHbIX MMMY/IbCOB NepeHanpsiXKeHni
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SHepronpeobpasytoLas annapaTtypa Ans CUCTEM 31IeKTPOCHABKEHWS MepCreKTUBHbIX
KOCMUYECKMX anmnapaTos

SHeproathdeKTUBHbIE 3NEKTPUYECKME ABUraTENN C HETPAAULMOHHBIMU OBMOTOYHBIMU
CTPYKTYpPaMUn 1 MOCTOSIHHBIMW MarHUTamMm

O PEWEHWS AN TPAHCMOPTA
ABTOMaTU3NPOBaHHbIE UCMbITaTeNbHbIE CTEHAbl ANEKTPOMEXaHNYECKMX arperaTos

MccnepoBaHme B3aMMOAECTBUS BETPa C HA3EMHbIMU COOPYXXEHUSIMN 1 pa3paboTka
MEpOMPUSTUN MO CHUKEHMIO HAarpy30K 1 MPeaoTBPALLEHNIO aapoyrnpyrx KonebaHmi

PazpaboTka 3¢ PeKTUBHbBIX METOAOB KOHTPONS OUHAMUYECKUX XapaKTEPUCTUK
KpYynHorabapuTHbIX TpaHCHOPMUPYEMbIX KOHCTPYKLMIM AN1s obecrneyeHnst 3aAaHHOro
Cpoka aKcrlyaTaLmy KOCMUYecKoro annapara

O WHPOPMALIMOHHBIE TEXHONOIMMU
WNHTennekTyanbHas cMcTeMa pacrnosHaBaHns o6pasos

Ob6opynoBaHWe Ons NPOM3BOACTBA MYHKTOB CEKLIMOHMPOBaHUS (peknoy3sep)
OnTtuyeckumin 3D-ckaHep
OpwuruHanbHas cucteMa cypgornepesoga

MporpamMMHbIi MOAYSb PeLLeHUsi MPSIMOM 3a4auu aspO3eKTPOPa3BEnKM

C rpynnmpoBaHmeM no nosioXkeHnsam npmeMHo—reHepaTopHoﬁl YCTaHOBKW 1 MO BpeMeHaM,

C YYETOM PasHOBbLICOTHOWM CbeMKM 1 OCOBEHHOCTEN anmnapaTypbl a3pOCUCTEMbI

MporpaMMHO anmnapaTHbI KOMMMNEKC KOHTPONS W yNpaBneHust OCTYMNoM Ha 6ase
Wi-Fi poyTepos
CuncTteMbl 0BHapY>KeHUss BTOPXKeHUIN (MHPOopMaLMOHHas 6e30MacHOCTb)

PaspaboTka cUCTeM yrnpaBfeHus CTabunmsaumm, CUCTEM aBTOMaTU3NMPOBaHHOIO
YMNPaBieHUs TEXHONOMMYECKMMI MPOLIeCCaMm, YHUKANIbHOMO NMpOrpaMMHOro
obecneyeHus

O 4+ COUUANbHbIE TEXHOTOMMU

Mopenb obyyeHuss U MHANBUAYaAbHOIO KOMIMIEKCHOIO COMPOBOXAEHUSA 0BYyYatoLLMXCS
C WHBaNMAHOCTbBIO N OrpaHUYEHHbIMU BO3MOXXHOCTSIMU 30,0POBbS

[OmnarHocTrka coumanbHOM CUTyaLUmMmn 1 NoTeHumana obwecTBEHHOMO yYacTus

B JIOKasIbHbIX COOBLIecTBax

PaspaboTka Modenu yrpasnieHus MeXKHaLUMOHANbHbIMU U MEXKOH(PECCUOHANbHbIMU
OTHOLUEHUSIMU B CUBUPCKOM permoHe

O NABOPATOPUMU U YYEBHbIE LIEHTPbI HI' TY H3TU

O HAYYHBIE WWKOJbI HI'TY H3TU
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HI'TY H3TU CEFOAHAA

6 5 JIABOPATOPUIN
U YYEBHO-HAYYHbIX LLEHTPOB
2 6 MAJIbIX UHHOBALIMOHHbIX
rNPEAMNPUSATUN

2 3 HAYYHbIE
LLIKO/J1bl

6 LIEHTPOB
KOJIJIEKTUBHOIO MNMOJIb3OBAHUSA

6 NH)XKUHUPUHIOBbIX
LIEHTPOB

LIEHTP
NMPOTOTUIMNPOBAHUS

4 H3TH



LIEHTPOB HAYYHO-
TEXHUYECKOUN MHD®OPMALINU

CTYAEHYECKUX
KOHCTPYKTOPCKUX BIOPO

CTYAEHYECKUX
BU3HEC-MHKYBATOPA

HAYYHO-UCCJIEAOBATEJIbCKUX
NHCTUTYTA

3
3
2
2

Muccusa
YHUBEpcUTeTa

CospaBaTb TEXHOMOrMYyeckme n obLecTBEeHHbIe MPaKTUKM HOBbIX
3MNOX Pas3BUTUA N BOCMNNTbIBaTb UX NOepoB

NETI 5



NnOo3IMLUMOHUNPOBAHUE

aHepreTuka &
HaHoTexHonormm ——o—mo— _
3NEeKTPOHMKA

HITY H3TU siBnseTcsa nctopudecku
CNOXUBLUMMCS LLeHTPOM MNpeBoC-
XOACTBa B paspaboTke U BHeApeHun
TEXHONOrMM1. 3TO CTaNlo BO3MOXXHbIM
3a cyeT POpMUPOBaHMS IKCNEPTHOro
coobuecTBa, 06/1agatoLWero UCKoYm-
TeNbHbIMU TEXHONIOrMYECKUMMN
KOMMEeTEeHLUSAMM.

3TN KOMMNETEHUUM CKI1aablBaloTCS

B BeOyLMX HayUHbIX LWKONax yHUBep-
cuTeTa, peannaytoTcs B MacluTab
HbIX MCCNefoBaTesIbCKMX N OMbITHO-
KOHCTPYKTOPCKMX MpoeKTax,
COBMECTHOM paboTe C MPOMbILLNIEH-
HbIMU MapTHepaMm, OTTauMBatOTCS

B 0Bpas3oBaTesibHbIX NporpaMMax.

. energy &
nanotechnologies ——— 9y . E—
electronics

NcTopuyeckas cnocobHocTb HITY H3TU dopMupoBaTb UCKIKOUUTENbHbIE
TEXHONOrMYeckmne KOMMNeTeHUMM NO3BONSET NPeTeHAOBaTb Ha TMAEPCTBO

B LIE/IOM psife HanpaBfeHWM, akTyasbHbIX A1 HOBOW MPOMbILLIIEHHOW PEBOSIOLMN:
HaHOTEXHOOMMN, SNEKTPOHNKA N aHepreTnka (rnobanbHble aHeproceTu, cunoBasi
3N1EKTPOHMKA, Manas aHepreTmka), pelleHmnsa oas TpaHcnopTa, IT, KBaHTOBble
TEXHONOMMN. B 3TUX HanpaBneHUsaX YHUBEPCUTET OCYLLECTBASET UCCNefoBaHUS

M pa3paboTKyu MUPOBOIO YPOBHS, a TakXXe NOAroTOBKY CMeLmanncToB,
ABMAOLMXCA HOCUTENAMU KITHoUEBbIX KoMneTeHuun HITTY HITW.

6 H3TU



peleHns MHPOPMALIMOHHbBIE coumasnbHble

ANa TpaHcnopTa TexHonormm TexXHonormm

TN+
T+

social
technologies

transport IT

Mo3nuusa
HIFTY HOTU

CoobLWwecTBO 3KCNEePTOB-MPaKTUKOB, CTPEMSALLMXCS
K TMOEpCTBY B OTPACSAX HOBOW TEXHOMIOMMYECKOW 3MOoXu

NETI 7






P M‘JMKM

AHukeeBa W.J1., bataeB A.A.

Becenos C.B., MIBaHUMBCKMK
JlokTnoHoB A.A., MepgBep
PaxumsgHos X.M., CemMaH
TiopuH A.T., YepkacoBa

MpaBoo6napatenb
MonesHas Mogenb OTHOCUTCS K MeguumHe,
a MEHHO K TPaBMaToornm 1 opToneamu,
®DenepanbHoe rocyaapcTBeHHOe
1 MOXKET BbITb MCMONb30BaHa Npu aHAOMpoTe- 610/KETHO 0BPa3OBATENbHOE HIFTY
3UDOBAHM KONEHHOro CVCTaBa yupexaeHve Bbicliero o6pasosaHma
P Y ' «HOBOCHBUPCKMiA FOCYAAPCTBEHHBIl H 3T M

TeXHUUECKUTA YHMBEPCUTET>

SHOOMNPOTE3 KOJIEHHOIO CyCTaBa BK/tOYaeT
deMopanbHbIi KOMAOHEHT, TUBUanbHbIM
KOMMOHEHT C OMOPHOM HOXKOM Ana dukcaumm
B MeTaannduse 6onbluebepLoBOn KOCTH

M CbeMHbIN MONMMEPHbIV BKNaabiw. Bknagpiw
VMIMEET KOHIPY3HTHYIO MOBEPXHOCTb ANsi
CKONb3ALLEro KOHTaKTa C CyCTaBHOW nosep-
XHOCTbIO peMopasibHOro KOMMoHeHTa 1 poTa-
LIMOHHYIO KOHUYECKYIO HOXKY ANSl CKONb3si-
LLlero KOHTaKTa C KOHUYECKUM YrnybneHnem
OMOPHOM HOXKU TMBNANBHOIO KOMMOHEHTa.

{ .l

(\ '

‘

S y
pa3pa60TKa MOTHOCTbIO NOTOBa

K MPOMbIWTIEHHOMY NCMOSIb30BaHUIO

SkoHoMuyeckas 3¢pPeKTUBHOCTb
OT UCMO/b30BaHWA pa3paboTKu: Q

B or vcnonssosarys Ha oaHoM
npepnpusTum: 16 MiH py6./rog /7

n OT MCMOMb30BaHWUsSI HA HECKOMbKUX
npepnpusTuax: 48 MnH py6./rog

Ha noBepxHoOCTM BKnafplwa, KOHTaKTUPYOLLE
C CYCTaBHOM NMOBEPXHOCTbIO peMopanbHOro

]’.
KOMMOHEeHTa, MMEeKOTCS OTKPbITble NMOPOBble !

KaHanbl B Konnyectse oT 5 o 25% ot
paamepom oT 0,1 o 200 MKM. TexHU4Yeckum B

nnowann noBepxXHOCTU CKONbXXeHnd,
pe3ynbTaT 3aKn4aeTcd B yBeSIMYEHN KO-
yecTBa CMHOBMANbHOWM XXMAKOCTU Mexay
TPYWMMUCA MOBEPXHOCTAMU.

Pa3spa6oTka BbiNnosHeHa
MO rocyAapCTBEHHOMY KOHTPaKTy
N202.G25.31.0144 ot 01.12.2015

FOTOBHOCTb K UCMO/Ib30BaHUIO:

NETI 9



U3o6peTeHue
Ne/naTeHT

MpoekT

Ne 14.586.21.0026
(06.05.2016)

CTapus roToBHOCTU:
paspaboTtaHa
KOHCTPYKTOpPCKas
[OKyMeHTaums,
MeToaMKa anpobmpo-
BaHa

—

IN-SITU UCCNNEOQOBAHMUE
BbICTPOMPOTEKAIOLWMX CTPYKTYPHbIX
NMPEBPALLEHUA

B METAJUVTUMECKUX CIMJTABAX

B NMPOLECCE TPEHUSA

C UCNONIb3OBAHUEM CUHXPOTPOHHOM
MUKPOONDPAKTOMETPUU

Pa3paboTumku

BataeB A.A., Bypos B.I"., CMnpHOB A.WU., BataeB U1.A., JlazypeHko [.B.,
HukynuHa A.A., iBaHos [.A.

PaspaboTaHa nporpamMma 1 MeEToAMKa NPOBEAEHNS SKCTIEPUMEH-
TanbHbIX iN-situ MccnepoBaHU CTPYKTYPbI C UCMOSIb30BaHUEM
CUHXPOTPOHHOM MUKPOANDPAKTOMETPUM.

Llenb uccnepoBaHuii — rnonyyeHve rpaduyeckmx AaHHbIX B 9NEKTPOH-
HOM BuAe ANs MeTanyIM4yecKmnx CriaBoB HenmoCpeacTBEHHOB npoLecce
V3HaLLMBaHWSA Ha pa3paboTaHHOW SKCMepUMEHTaNbHOM YCTaHOBKE,

C MCMOMb30BaHNEM MUKPOANPPAKTOMETPUN CUHXPOTPOHHOIO
U3MyYeHUs1 C BbICOKUM BPEMEHHbIM pa3peLleHneM.

PaspaboTaHHasi aKcrepuMeHTalbHasi yCTaHOBKa A5 in-situ nccneposa-
HWI MaTepnanoB TPUBOTEXHNYECKOrO Ha3HAYeHWs C UCMONb30BaHNEM
CUHXPOTPOHHOM MUKpOoAUdpPaKTOMETPUM NpefHasHaveHa ans
npoBefeHVs UCCNefoBaHNS 3BOMOLIMM CTPYKTYPHOIO COCTOSIHUS
MPOMBILLNIEHHbBIX METaNNIMYECKNX CMIaBOB HAa OCHOBE Meau, antoMUHUS
1 enesa HernocpeacTBEHHO B NMpoLecce U3HalMBaHWsSl C MCMOMb30Ba-
HUEM CUHXPOTPOHHOM MUKpodOKyCcHoM nuHuK ID13 (ID13 Microfocus
Beamline), peHo61b (PpaHLMa) NOA PyKOBOACTBOM BefylLLero
YyYeHOro-KoopAnHaTopa/ NpeacTaBUTeNs eBponenckoro yHMBepcmuTeTa
MaHdpena Byprxammepa (Manfred Burghammer).

O6nacTb NpUMeHeHUs pe3ynbTaTa:

nonyyveHune rpapuyeckmx JaHHbIX, MO3BONASIOWMX
npoBecTU X 06paboTKy ANs nonyyeHus nHdopmaLumm
06 ynpyrmx MMKPOUCKaXKeHNSIX B MOBEPXHOCTHbIX CIOSIX
vccrnepyeMbix 06pasLoB; MIOTHOCTU AUCTOKaLMIA,
obnacTax KOrepeHTHOro paccesiHuisl, Ha BCex aTanax
TPUBOTEXHUYECKOrO HarpyXeHust

MNMpaBoo6napatenb

®epepanbHoe rocyaapcTeeHHoe
et st HIrTyY

yupexaeHHe BbicLIero 06pa3oBaHis

TEXHWUHECKMIA YHMBEPCUTET»

H3TU



3HEPI' ETMKA

M 3I7EKT POHMKA




U3o6peTeHne
Ne/naTeHT

201761481,
2019611482,
2017663714,
2676678,
2677629.

O6nacTb NpMMEHeHUs U onucaHue:

OHepronpeobpasytolasn annapatypa (3MA)

C MUKPOMPOLLECCOPHOM CUCTEMOW yrnpaBneHus
1 MOHUTOpUHra (MI1) KocMnyeckmx annapaTos
(KA) ¢ noBbILWEHHbIM 3HaYeHneM koadpouumeHTa
nonesHoro gencteus 3MA MI, ymMeHblueHHON
Maccomn 3MMA, yBennyeHHbIM pecypcom 3MMA

JocTUrHyTbie nokasarenu:

0 yaenbHas MOWHOCTb He MeHee 450 BT/kr

B KNO 97% npw Harpyske, paBHon 90%
OT MakCUMasbHOW BbIXOOHOW MOLLHOCTK,
1 YPOBHE COBCTBEHHbIX MYyNbcaLmi
He 6onee 500 MB

B BepossiTHOCTb 6€30TKa3HOM paboThbl
He xy>ke 0,992 B TeueHune cpoka
akcnnyatauuu 15 net

[0 PeanusoBaHa MMKPOMPOLLECCOpHas cucTema
yrnpaBneHus 1 MOHUTOPUHIa annapaTypoin
Ha oTeYyecTBEHHOW aneMeHTHOM Gase

D

MpaBoo6napnaTtensb

AO «MHHOPMALIMOHHBIE CYTHUKOBbIE

CUCTEMBI» UMEHM aKafeMuKa
M.®. PelueTHesa»

Paspa6oTtumku

XapuTtoHoB C.A., Kopo6bkoe [.B., Banarypoe M.B., Bonkos A.T".,
lelicT A.B., lTop6yHos P.J1., Makapos [.B., MapTuHoBuy M.B.,

WrerH O.A., Benosa U. A., 3aeB N.B., KnacceH C.B., KypoukuH O.A.,
MaHcypos A.P., Muxarnos P. B., Cngopos A.B., Cngopos B.E.,
Xopowes M.A., Wynby T.E., Oy6kosa P.1O.

BOPTOBASI SHEPIOMNPEOBPA3YIOLWAS
AMMAPATYPA C MUKPOIMNMPOLEECCOPHOU
CUCTEMOW YMPABJIEHMA U MOHUTOPUHIA

KOCMUYECKUX ATMAPATOB CUCTEM CBA3MU,
ANCTAHUMOHHOIO 30HANPOBAHUSA
3EMJIN U TEOAE3UN

N2 u gaTa rocynapcTBeHHOro KOHTpaKkTa:

cornaweHune Ne 14.577.21.0198 ot 27.10.2015 1.
O npepocTaBneHun cybeuaonu depepanbHom
LieneBol nporpaMmsl «MccnegoBaHus 1 pas-
pPaboTKKM MO MPUOPUTETHBIM HaMNpaBleHUSM
PasBUTUSE HAYYHO-TEXHONOMMYECKOro KOMIeK-
ca Poccum Ha 2014-2020 rogpi». Wndp 2015-
14-579-0173-073.

YHuKanbHbin uaeHTudpukatop MHNIP
RFMEFI57715X0198

norosop N2 NIC3-04-15 ot 27.10.2015 .

0 cCOPUHAHCUPOBAHUM U OanbHEenLWeM
MCMO/Ib30BaHUM Pe3ybTaTOB NPUKIaAHbIX
Hay4YHbIX UCCNEefOBaHNIM U aKCNEepPUMEHTaNbHbIX
pa3paboTok

loToBHOCTB paapaGorKu K UCMOJIb30BaHUIO:

paspaboTaHbl aKcnepuMeHTabHble 0b6pasbl IMA
MM 1 MeToaMKM npoekTpoBaHus IMA MMM

C BbICOKMMM MaccorabapuTHbIMK MokasaTensmMm
n KMNQA. PaspaboTaHo TexHW4Yeckoe 3adaHue

Ha BHeApeHWne B CepninHoe Npou3BOACTBO.

SkoHoMuueckas 3¢pPeKTUBHOCTb
OT UCNONb30BaHUA pa3paboTKu:

npepgnonaraemMblii rofoBol 06beM cepuiiHoO
BbIMyCKaeMol NpoayKLMmn cocTaBnsieT
100 MnH py6.

—

H3TU



BbICOKOMOMEHTHbIE MATHUTOJJIEKTPUYECKUE
OBUIATEJIN AN NOrPY>XHbIX HACOCOB

PaapaGO'quKM O6nacTb NpUMeHeHus:

LleBueHko A.®., Mpuctyn A.TI., Toriopkos [.M., HoBokpelieHos O.U., He¢pTenobbIua

Banbues I.B., Kynukos B.l1., YecTioHnHa T.B., Komapos A.B.

MpaBoo6nanarennb

DenepanbHoe rocyAapcTBeHHoe
BropxeTHoe obpasoBaresibHoe Hr I y

YupeXaeHHe BbicLIEro 06pa3oBaHHs

WHOBOCHBMBCKA TOYEApCTaR M H3TU

TEXHUUECKIA YHUBEPCUTET>

Morpy>xHble anekTpoasuratenu (M34)
MCMONb3yloTCA ANS NPpMBOAA LIEeHTPOBEXHbIX
HacocoB Npw Jobbiye HedTU. OBuratens onyc-
KaeTCsi HeMOCPEACTBEHHO B CKBaXMHY,
13-3a Yero nMeeT Masnblil gnamMeTp n 6onb-
wyto anunHy. CotpyaHmkamu UL, 33M paspa-
60TaHbl CUHXPOHHble M3 ¢ NOCTOSAHHLIMM
MarHuTaMu. NMpuUMeHeHne Takux MaLnH
NoO3BONSET NOBLICUTb 3PPEKTUBHOCTb
YCTAHOBOK U UX CPOK CNY>K6bl, YMEHbLUUTb
3HepronoTpebneHue.

MpeuMylecTBa CUHXPOHHBIX MOrPY>XKHbIX
3aneKTpoaBuUrartesnei No cpaBHEHUIO
C acCMHXPOHHbIMK M3A:

n MeHblUas A/IVHA MalUVHbI U BHELHWA
OuaMeTp OBuraTens 3a cYeT Manomn
BE/IMYMHbI Bbl1IETa JTOBOBbIX YacTewn,
YTO obecrneumBaeTcs NPUMEeHeHNEM
OPOBHbIX 3y6L0BbIX OBMOTOK

n BbICOKME 3HEpreTMyeckme nokasarenm
(KMNAO v koadpdULMEHT MOLLHOCTH)

B rpaktuuecku B 2 pasa 6onblunii
CcO34aBaeMblii MOMEHT, YeM
Y @CUMHXPOHHbIX M3,

B vanbie nyckoBbie Tokm
Bl veHbume mMaccorabaputHblie nokasarenn
Pa3paboTka BbiMoJIHeHa Mo X03. AOroBOpY

N2 TCS-2008-000222 c 000
«TK LUnioM6eprke» (r. ToMeHb)

FoTOBHOCTb pa3paboTKM K UCMO/Ib30BaHUIO:
BbinyckaeTcs cepuiiHo OO0 «TK LLntombeprke»

NETI

13



BbICOKOMOMEHTHbIN
MATHUTOSNEKTPUYECKUA

SJIEKTPOOBUIATEJ1b A4
TAroBoro 2JIEKTPONMPUBOOA
PYOAHNYHOI'O 3JIEKTPOBO3A

Paspa6oTtumku
LeByeHko A.®., Mpuctyn A.l., O6nacTb NpUMEHEHUs:
Tonopkos .M., HosokpelieHos O.M., TSAroBbI 3NEKTPONPUBOL,

Bsanbues I.B., Kynukos B.I1.,
YecTioHuHa T.B., Komapos A.B.

Pa3paboTaHHbI BbICOKOMOMEHTHbIN MarHUTO3-
NeKTPUYeCKUi aneKTpoasuraTenb npefHasHayYeH
AN 3aMeHbl B TATOBOM  3f1eKTpornpuBoae
PYAHUYHOrO 371eKTPOBO3a ABUraTesnsi MOCTOsIH-
Horo Toka cepun OPT, BbinyckaeMoro 3apyb6ex-
HbIMK PUPMaMW.

B pesynbTaTe pelleHa 3agaya Kak noBblleHUs
BbIXOAHbIX XapakTepUCTUK, TaK U UMMOpTO3aMe-
LeHusi. B Poccum CUHXPOHHBIN ABUraTenb

C MOCTOSIHHBIMWU MarHUTamMmn oas pyaHUYHOro
3M1eKTpOBO3a NpUMeHeH BrepBble. B HeM HeT
KONNEKTOPHO-LWETOUYHOM CUCTEMbI, MPUBbIYHOMN
ON1st ABUraTeniet NOCTOSIHHOro TOKa, @ 3HaYUT,
HEeT MCTOYHMKA UCKP 1 NPOBNeM, CBSA3aHHbIX

C N3HOCOM LLETOK.

HoBble TeXHONOrnm, 3anoXeHHble

B KOHCTPYKLMM MarHUTHOW CUCTEMBI,

M cneumanbHble OBMOTOUHbIE CTPYKTYPbI
BHYTPW ABWUraTens nosBoSVAN CyLLEeCTBEHHO
(0o Tpex pas) CHNU3UTb MacCy aKTUBHbIX
MaTepmanoB 1 Ha 10-20 % nosbicuTb KIM4
ABUraTensi No CpaBHEHUIO C KITAaCCUYECKUMN
ACUHXPOHHbIMY ABUraTENSMU U OBUraTeNAMnN
MOCTOAHHOIO TOKa.

n PaspaboTka BbiNosHeEHa MO X03. 4OroBOPY
N2 3M-1-18 ¢ OO0 «TynbCKuI 3aBOA,
FIpasooGnanaTenb rOpPHO-LWaxXTHOro 060pynOBaHNS»

n HauaT cepuiiHbIi BbinmyckK

®epnepanbHoe rocyapcTaeHHoe
BloKeTHOE 0B6Pa3oBaTENbHOE H r I y

YUPEXKAEHME BbICWEro 06pa3oBaHms

eHOBOCHEMBCKHR FOCYRApCTBEHHA H3TU

TEXHUYECKUI YHUBEPCUTET»

14 H3TH



AUNATHOCTUKA, MOHUTOPUHI" U TOKALLIUA
MOBPEXAEHWIN B PACMPEOE/IUTENIbHbIX

CETAX CPEOHEINO HAMPAXXEHUSA (6-35 kB)

O6nacTb NpUMeHeHus:
NMPeAnpUATUS 3NEKTPOCETEBOro KOMMeKkca

PaspaGOT‘-MKM U3o6peTeHne N2/naTeHT
Kauecos B.E., 2222026 RU, 2279687 RU C1,
KepuBuwswuniu J1.B., 2232456 RU C1, 2356062 RU C1,
Iebenes A.A., 2454769 RU, 2640033 RU,

DuHawmH P.A.,

LLleBueHKo C.C. 2216749 RU, 2254586 RU C1,

2250472 RU C2, 2454769 RU

B oTnnumne oT ceTei BbICOKOro 1 CBEPXBbICOKOro
HanpsHKeHWM NONCK HeyCTOMUYMBBIX MOBPEXae-
HU — 0fHOdA3HbIX 3aMblKaHWN B CETSX

C HeaPpDEKTUBHO 3a3EMIEHHOM HENTPasbio
CIIOXEH W BK/IIOYaeT TpW 3Tana: pacrosHaBaHWe
NoBpeXAeHUs (3aMblkaHus), cenekumns
noBpexxaeHHoro puaepa n onpegeneHne Mecta
NOBPeXAEHMA NapaMeTpUYeCcKMn MeTodaMu.
YcTaHOBMEHWE 30HbI MOBPEXAEHNSI B CETU CO
CIIOXHOW ApeBOBUAHONM TOMONOrnen ocylle-
CTB/ISIETCS MOCPEACTBOM MPUMEHEHMS!
COBPEMEHHbIX LMPPOBbIX TEXHONOTNM,
paspaboTaHbl BCe COCTaBHble YacTu paboTaloLmx Ha BCcex Tpex aTanax nokaumm
TEXHOMOrMKN: pacrio3HaBaHWe BUOOB 3aMblKaHMS.

MOBPeXAEHUI, MPOU3BOACTBO MUKPOMpoLeC-
COPHbIX YCTPONCTB cenekumn/BblaeneHns
noBpexxaeHHoro euaepa, TeNeKoMMyHUKaLmmn
1 nokaumu MecT noBpexaeHus. Anpobaums
ocylecTBieHa B CMeLLaHHbIX BO3AYLIHO-
KabenbHbIX pacrnpenenuTenbHbIX aneKTpuyec-
kunx cetax 10 kB 'Y Y3B CO PAH

(r. HoBocunbumpck).

MoToBHOCTb pa3paboTKu K MCMO/b30BaHUIO:

MHbopMaLms 0 MecTax Kak HeyCTOMUMBbIX
(caMoycTpaHsitoLWwmMXcs), Tak U YCTONYMBBIX
3aMblKaHWI B CTOXHOM CETU NO3BOSSET
PopMUpoBaTb KapTy aBapUMHOCTW, LienieHanpaB-
JIEHHO BbIMOJHATL MOHUTOPUHI COCTOSIHUS,
PEMOHT U NPOodPUNAKTUKY U30MALMU, @ TaKKe
onepaTUBHO YNPaBAsiTb PEXNUMOM 3f1eKTpUYec-
KoM ceTn. PaboTocrnocobHOCTb pa3paboTaHHOro
3koHoMu4eckas 3¢pHeKTUBHOCTb MeToAa NoKaLMKn CoXpaHsieTcst BHe 3aBMCUMOCTU
OT UCMOJIb30BaHUs paspaboTku: oT cnocoba HeahDEKTUBHOIO 3a3eMIeHUs
HeWTpanu aneKkTpUYecKom ceTn (M30IMpoBaH-
Hasi, 3a3eMreHHas Yepes Ayroracsawmi peakTop
WINN BICOKOOMHBIN pe3ncTop), B TOM yucre,

BHeApeHVe paspaboTKu NO3BONSET COKPaTUTb
rnepepbiBbl B 3/1€KTPOCHAGKEHNN 3N1eKTPOonoT-
pebuTenein 1 MUHUMU3MPOBATb 3KCMyaTaum-
OHHble pacxofbl Ha MPOPUNAKTUKY U PEMOHT
n3onaumm

M HOBOroO — UMMYJIbCHO-Pe3nCTUBHOIO.

MpaBoo6napnartennb
DenepanbHoe rocyaapcTBeHHOe
Screemos copaseatTenmios HITY

YUPEXaeHIe BbICLIEro 06pa3oBaHHs

TeXHUYECKUI YHUBEPCUTET»

NETI 15



MMUTATOPDbI PAONOJNTOKALIMOHHDbIX
AXOCUITHAJIOB U NMOMEX

Paspa6otuuku
Kucenes A.B., CtenaHoB M.A., TbipblkuH C.B.

MaTeHT Ha nsobpeTeHne N2 261037
O6nacTb NpUMeHeHuUs:
(Cnocob nMmnTaumm

PagaVoNoKaLMOHHbIX OTPaXeHWI) n3MepuTenibHasa TexHuKa,
1 ewe 6onee 20 aBTOPCKMNX paspaboTka pagnonoKaLMOHHbIX

CBUAETENbCTB Ha N306peTeHns CpencTs

B paMkax f4aHHOro HanpasfeHus BedyTCs MHO-
roneTHWe TeopeTnyeckme paspaboTku, NpoeK-
TUpOBaHWe, U3rOTOBNEHWE, MOCTaBKa U aBTop-
CKOE COMpOBOXAEHME anmnapaTHO-MPOrPaMMHbIX
KOMM/IEKCOB MMUTALMKN CIIOXKHOM pagmosiokaum-
OHHOW 06cTaHOBKW. OHU MPeACTaBsioT cobomn
YCTPOWCTBa, o6ecrneymBaoLme B peasibHOM Mac-
wrabe BpeMeHU GopMUpOBaHME NpaKTUYeCKU
NtoBbIX BCTPEYAIOLWMXCA B HACTOsILLEe BpeMsI
CUrHaNoB M NOMex.

3aKa3uMKaMu BbICTYMNaloT BedyLime
npeanpusaTua Poccum.

Pa3paboTaHHble MMUTATOPbl UCMOMb3YHTCS
DS MONyHaTYpHOM OTPaboTKM NepcrnekTUBHbIX
PaaMoIOKaUMOHHBIX CUCTEM, a Tak)Ke B Kadyec-
TBE OCHOBbI TPEHAXEPOB, NpeaHa3HaYeHHbIX
O NOArOTOBKM OMepaTopoB pagmoNioKaLMOH-
HbIX KOMM/IEKCOB.

Bl Pabotsi sBhinonHsioTcs B hopme
XO3SIMCTBEHHbIX JOrOBOPOB,
B cpegHeM no 3-4 norosopa B rof

Bl Cpentuit cpok okynaemocTy
oT nonyropa Ao roda

Bbinyckatotcsa MeJ'IKOCepI/IVIHO

MNpaBoo6napatenb

®efepanbHOe rocyaapcTBeHHoe
6GlOmKETHOR 0BPA3OBATENbHOR

yupexaeHue Bbicluero obpasosaHns
«HOBOCMBMPCKMIA rOCYAapCTBEHHBIN

TEXHWMYECKUIA YHMBEPCUTET»




KOMIMJIEKT AMMAPATYPbI OJ14
U3MEPEHUSA 3HAYEHUN

HABEOAEHHOIO HAMPAXXEHUA

Paspa6oTumkmu O6nacTb NnpUMeHeHus:
MoposzoB A.B., Mionbbaep A.A., npeanpuaTUsa aNeKTpoCeTeEBOro
Llene6bpoBckui tO.B. KoMMneKkca

KoMnnekT annapaTypbl Ans UsMepeHus 3Hade-
HWI HaBe,EHHOro HanpshKeHWsl NpedHasHauYeH
AJ151 MOBbILEHWST 3/1eKTPo6e30MnacHOCTN NPOon3-
BOACTBa PaboT Ha BO3AYLUHbIX TMHUSIX 3/1eKTPO-
nepenayn, HaxoOsLMXCS NOA, HaBeAeHHbIM
HanpsbkeHneM. MNpu ncnonb3oBaHUKM Ha MecTe
BbINO/IHEHMSA PaboT KOMMIEKT annapaTypbl
nosBorisieT OAHOBPEMEHHO U3MEepPsiTb 3HaYEHMs!
HaBeAEHHOro HamnpsKeHUs Ha rPO303aLUUTHbIX
TpOCax M OTKJIIOYEHHbIX MPOBOAaX BO3AYLHbIX
JIMHWI aneKkTpornepeaayn HanpsbkeHnem 0,4-
220 KB v HanpshkeHusa NpUKOCHOBEHUSI K MeTan-
NIMYECKNM 3a3eM/TeHHbIM YacTsiM (Omnopbl,
nepeaBKHbIE MeXaHU3Mbl).

KomnnekT annapaTtypbl COCTOUT U3 OBYX He3aBWU-
CUMbIX ﬂpl/I60pOBI WTaHra-n3MepuTesrb HaBe-
OEHHOro HanpshkeHua 1 WraHra-naMepuTternb
Hanps>keHnsa NMpUKOCHOBEHUA.

KoMnnekT annapaTypbl A8 nsMepeHus
3HaYeHWI HaBeAEeHHOro HamnpshKeHUst BHECEeH
B roCyjapCTBEHHbI peecTp CpeacTs
“3MepeHur nog Homepom 67173-17.

loToBHOCTB paSPa6OTKVI K UCMOJIb30BaHUIO:

n KOMM/IEKT annapaTypbl O USMepeHus
3HaYeHWUM HaBEeOEHHOrO HaMPsHKEHUS Y)ke
NpUYMeHsieTCa B CETeBbIX OpraHn3aumsax
Poccum

KOHKypeHTHble NpeuMylecTBa:

B wvpokuii ananasoH usmepsiembix

MpaBoo6napatenb HanpsbKeHMii (2-20000 B)

n YOO6CTBO BbINOMHEHUSI USMEPEHUI
D _ ~
denepansrios rocynapcTaenios HIFrTY Ha BbICOTE 13-3a NPUMEHEHNst MOAY IbHOM
yupexzaeHHe BbICLIEro 06pasoBaHis KOHCTPYKLMM
TEXMAECKUA YHABEPCATETS Bl yposeHb sawmth o6onoukn Ip53
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MEXAHOTPOHHbIE CUCTEMDI ANA
9HEPIrOCEBEPErAIOLNX TEXHOJIOM A

OBOMHOIO HABHAYEHUA

Paspa6oTtumku

NC3, kad. M3 HI'TY, HaycTpHnanbHbin
naptHep ®ryn Nno «Cesep», XaputoHoB C.A.,
NyykuH B.®., NapraHees A.l., Kopo6kos A.B.,
BposaHoB C.B., MawuHckni B.B.

N2 1 gaTa rocyaapcTBeHHOro KOHTpaKTa:

norosop N2 13.6G36.31.0010
oT 27.08.2010 r.

Tema «MccnepoBaHue, paspaboTtka

M OpraHM3aums NpOMBbILLIEHHOrO NPOn3-
BOACTBA MEXaHOTPOHHbIX CUCTEM Ans
3Heprocbeperatrowyx TeEXHONOrMiM ABOMHOIo
HasHauyeHus». lWndp 2010-218-02-297.

MoToBHOCTb pa3paboTKu K UCMOJIb30BaHMIO:

_ B s+eapero B cepuiitoe nponssoacTso

MexaHOTpoHHas cucTeMa «npeobpasoBaTerb SKoHoMuuyecKas 3¢pdeKTUBHOCTb
YacTOTbl — NepeMeHHasi CKOPOCTb — MOCTO- OT UCMONb30BaHUs Pa3paboTKK:
AHHadA YaCTOoTa — ABUraTesib» An4d NpMBoaoB

ropoBoM o6beM CepuiHO BbinyckaeMown

crneumanbHOro HasHaYyeHusl NpegHasHaveHa n
npoaykuum coctaenseT 100 MnH py6.

0719 Pa3/IMYHBIX MPOMBILLNIEHHBIX MPUMEHEHWIA
Ha O6beKTax TEMOBbIX M aTOMHbIX 3N1EKTPO-
CTaHLMI, B XMWYECKOW MPOMbILLINEHHOCTU

M OpYyrux oTpacnsix.

I'Ipeo6pasoBaTenb TUNa «rnepeMeHHass CKOpPpOCTb — MOCTOAHHAaA YacToTa» ans MeXaHOTpOHHOlZ AONOoNHU-
TeNbHOM CUCTEMbI reHepunpoBaHUA N1EKTPO3HEePrnm nepeMeHHOro Toka npeaHasHadveH ona d)OpMI/IpOBa-
HUA CTa6I/Iﬂl/I3VIpOBaHHOFO Hanps>keHusa nepemMeHHoro Toka CTabuNbHOM YacTOTbI.

MpeobpasoBaTenb ANS CUCTEMbI FEHEPUPOBAHUS SNIEKTPUYECKON SHEPIrUM NEPEMEHHOro ToKa Cneum-
aNbHOrro HasHayeHWs NpeaHasHayYeH Ana NpeobpasoBaHUA 31EKTPO3HePrM 3-Da3HOro HanpsiXKeHUs
380 B, yactoTon 50 Iy B anekTpoaHepruto 3-dasHoro HanpsxkeHusa 220 B, yacTtoTor 400 My 1 ncnonb-
3yeTcs B KQYeCTBe UCTOYHMKA 3/1IEKTPOCHABXKEHNS cneumanbHOM TEXHUKM Ha3eMHOoro 6asnpoBaHums.

ArperaTHbili Npeobpa3oBaTenb «3NEKTPOHHbIM TPaHCHOPMATOP» C MPOMEXYTOUHBIM BbICOKOYACTOTHbBIM
npeo6pasoBaHNEM SNEKTPUYECKON SHEPTUMN 1 FraNbBaHUYECKON PasBS3KOM WAaXTHOMO UCMONHEHWS Nnpef-
HasHaYeH ANa NUTaHUs ABYX PYYHbIX SN1EKTPOCBEPS MOLWHOCTLIO He 6onee 1,6 KBT Kaxaoe unu apyrom
Harpysku aHafiorMYHOM MOLLHOCTU, @ TakXKe YMNpaBeHWs 3NeKTPOABUraTeNsaMU CBEPs AUCTaHLMOHHO

Mo MCKPOBE30MacHbIM LIENsiM U MUTAHNS CBETUbHUKOB MECTHOIO OCBELLEHMS.

Bnok ynpaBneHus KTHL,.468332.001 onis1 21€KTPOMEXaHNYECKOro YCUNUTENS PYIeBOro yrpaBneHus
npefgHasHayveH Ansl ynpasieHUsi CUHXPOHHBIM ABUraTeneM pynieBon KOMOHKU C BO30YxaeHNneM

OT MOCTOSIHHbIX MarHNTOB, O6ECMNeYNBalOLLIMM CHUDKEHWE YCUIUS Ha PyNieBOM Konece aBToMobuns
NPy NapKoBKe N HU3KNX CKOPOCTSIX ABMKEHWNS MyTEM ero YaCTUYHOW KOMMEeHcaumu, a Takke

ANS raweHusi obpaTHbIX YAapoB 1 BUGpaLIMI Ha pynieBOM Konece.

H3TU



MUKPOIMPOLLECCOPHAS
CUCTEMA rPYNMNoBOro
PEIY/INPOBAHUSA
AKTUBHOM N PEAKTUBHOM
MOLWHOCTU '3C

pynnoBon perynsitop akTUBHOM U peakTuB-
HOWM MOLLHOCTM NpegHasHadeH Ans ynpasne-
HUS BbIpabOTKOM aKTUBHOW 1 peakTUBHOM
MowHocTn M3C unu YacTm ee rmgpoarperaTos,
a Takke nprema 1 UCMONTHEHUS YNPaBSOLLMX
BO30ENCTBUIM OT PEXXMMHOMN M NPOTUBOaBa-
PUNHOWM aBTOMAaTUKN SHEPrOCUCTEMBI.

YCTPOMCTBO NO3BOSNAET OCYLLECTBNSATL aBTO-
MaTU3MPOBaHHOE yrpaBreHne TEXHOMOrMYec-
K1M npoueccoM MC, YTO 3HaUMUTENbHO YNpo-
LwaeT paboTy onepaTMBHOro nepcoHana.

MporpammMHoe obecneveHne MC N'PAPM
peanusoBaHoO Ha 6a3e ornepaLVoHHON cuCc-
TeMbl peanbHoro spemeHn QNX 6.5, uto
no3Bosnnio obecneynTb 4OCTaTOUHOE ObICTPO-
AeNCTBME N HAAXHOCTb NMpu yAobHOM rpadu-
UEeCKOM MoNb30BaTENbCKOM UHTEepdence.

loToBHOCTb paspaboTKu K UCMOJIb30BaHMIO:

paspaboTka BHeApeHa W aKcryaTupyeTcst
Ha Tpex MNC P®: HoBocnbupckon,
YcTb-XaHTanckom, Kypenckon

KOHKypeHTHble npeuMyliecTsa:

n NCMONb30BaHNE YHUKasbHbIX anropuTMOoB
yrpaBneHus perynsatopammn Typ6uH,
NMO3BONAOLWMNX MUHUMU3NPOBATbL Kose-
6aHNsi MOLYHOCTU M M3HOC OCHOBHOMO
obopynoBaHus

B so3MoxHocTb paboTel FAC npu paspaene-
HUM Ha HECKOMbKO FPYMM, KaXaas U3
KOTOPbIX MOXET paboTaTb B CBOEM pEXMME

BO3MOXHOCTb yyacTtus [9C B aBTOMa-
TUYECKOM BTOPUYHOM perynmpoBaHumn
YacToThbl

rmbkas NpuBsi3ka K 3HEProobbekTy

NETI

Paspa6oTumku

Kad. AnCt HITY, nHgyctpuanbHbiv naptHep AO
«MHCTUTYT aBTOMaTM3aLUMN IHEPreTUYECKNX
cuctem», MasbipuH B.E., MasbipuH N.B.

(%)

]
]
1]

MpaBoo6nanaTennb

AO «MHCTUTYT aBTOMaTU3aLMU )
3HEPreTUYecKnUX CUCTEM»
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MUKPOMNPOLIECCOPHASI CUCTEMA
TEXHUYECKOIO OUAFHOCTUPOBAHUSA
FEHEPATOPA U TYPBUHbI C HEYETKO-

HEMPOHHOM 3KCNEPTHOM CUCTEMOM
B COCTABE ACY TN INAC

MpaBoo6bnapnarenn

DepepanbHoe rocyaapcTaeHHoe
BlopkeTHOE 0BpasoBaTensHoe
pexa BbicLero

HI'TY
H3TU

«HoBOCWBUPCKMIA rOCyaapCTBEHHbIR
TEXHWUYECKUI YHUBEPCUTET»

Paspabotyuk

Benornasos A.B.

O6nacTb NpUMeHeHUs:
rMOpPO3NEKTPOCTaHLIMU

MukponpoLeccopHasi cUCTEMa TEXHNUYECKOrO
ANarHOCTUPOBaHWS! reHepaTopa U TypbuHbl AC
npepHasHayeHa s MOHUTOPWHIA U KOHTPONS
BMOPaLMOHHbIX MapaMeTpoB (BUOPaLMOHHas
3almTa) 1 ons BbisBNeHUs AedeKToB Ha paHHen
CTaguu pasBUTUS.

CucTeMa COCTOUT U3:

O ycrporicTea BbIGOpKM U TecTpoBaHus (YBT)
B ycrporicTtea onpoca (YO)

B mMukponpoLleccopHoro 6noka

K YBT nogknto4atoTcsi BUXPETOKOBbIE OATUMKM.
MpoToTun ycTpolicTBa BbIGOPKM U TECTUPOBa-
HWSI BbINOMHEH C ABYMS BXOAaMM AJ1st MOAKSItO-
YeHUs OBYX BUXPETOKOBbIX AaTynkoB. Konu-
yecTBO YBT 1 YO 3aBUCUT OT KONMYecTBa
TOYeK KOHTpons BuGpaumm. CucTeMa MOXeT
6bITb pacluMpeHa B 3aBUCUMOCTU OT obbekTa.
PaspaboTtaHo nporpamMmHoe obecneyeHue (MO),
KOTOpOE BK/IOYaEeT ApariBep yCTpoMCTBa
BBOAA/BbIBOAA M MPOrpaMMy BblUMCIEHMS
napamMeTpoB BMOpaLuMK Bana (aMnauTyapl

1 HavanbHble $pasbl FAPMOHNYECKMX COCTaBMsA-
IOLMX CUrHana bueHun).

MoToBHOCTb pa3paboTKu K UCMOJIb30BaHUIO:

[ pa3paboTtaHbl M NPOTECTUPOBAHbI
NPOTOTUMbI BCEX YCTPONCTB CUCTEMDI
KOHTPOSIS OTHOCUTESbHbBIX BUBPaLIMi

B npoBoasTcs nabopaTopHble NCCrefoBaHus
3KCMEPTHOM CUCTEMbI MO BbISIBNIEHUIO
nedekToB

KoHKypeHTHbie npeuMyLiecTBa:

O peanusaums MO Ha 6a3e ornepaunoHHOM
CUCTEMbI peanbHOro BpeMeHu obecrneymnsa-
eT JocTaTtoyHoe bbicTpofencTeme
Mpu BblUNCIEHNN BUBpaLMi

O npuMeHeHWe HeYeTKO-HeNMpPOHHOM
SKCMEPTHOW CUCTEMbI MO3BONSET BbISBNATbL
nedeKTbl Ha paHHel CTaguu pasBuUTUS

H3TH



MOLOEJ/Ib AHAJIU3A
M OLLEHKU CTPYKTYPHOM

N ®YHKLMOHATbHON
HAOE)XXHOCTMU
SNEKTPO3HEPIETUYECKUX

CUCTEM U CUCTEM

ANEKTPOCHABXXEHUSA

Paspa6oTumk: Tpodumos A.

HanpaBneHve no coBepLIEHCTBOBaHMIO
MeTOAOB U Mofener OLEeHKN HaaeXHOCTU
pa3BMBaEeTCs COBMECTHO C kadeapon
NPOW3BOACTBEHHOrO MEHEMKMEHTA

1 3KOHOMWKM 3HepreTuku HITY HITU

ObecneyeHwne annapaTHOW, MporpaMMHOM
HaOeXHOCTU U 3PDEKTUBHOCTU GYHKLIMOHU-
poOBaHUsi CUCTEMbI penerHon 3awmnTbl (P3)
TpebyeT NOCTPOeHUs TakKNX Mogenen, KoTo-
pble NPUrodHbl A/15 TEOPETUYECKOro N aKCne-
PUMEHTaNIbHOrO N3YYeHUsi X CBOCTB. MaTe-
MaTu4eckoe MOAENMpoBaHME SIBSIETCS Han-
6onee pacnpoCcTpaHeHHbIM U NepcnekTuB-
HbIM METOAOM U3YYEHUSI STUX CUCTEM, KOTO-
poe Mo3BOMSET NPOBOAUTL UCCreAoBaHMe Ha
3Tane NpoeKTMPOBaHWS, peLlaTb 3aAadn aHa-
13a N CUHTe3a, MPOrHO3MPOBaTb Ka4yecTBO
1 3dPEKTUBHOCTb PYHKLIMOHNPOBAHNS
cucteM P3, 060CHOBbIBaTb MX HEOBXOAMMYIO
WX OMTUMAsbHYIO CTPYKTYPY W MpaBUibHO
MHTepnpeTnpoBaTb CTaTUCTUYECKME AaHHbIe.

MpaBoo6napnatensb

®epnepanbHoe rocyaapcTBeHHoe
BropkeTHOe obpa3oBaTesibHoe
yp: BbiCLIErO

HIFTY
H3TU

«HOBOCHBMPCKMIA FOCYAAPCTBEHHbII
TEXHUYECKIIA YHUBEPCUTET»

NETI

0 PazpaboTtaHa MaTteMaTuyeckas Mogesb GyHK-

LIMOHMPOBaHUSA cucTeM P3 B yCoBUAX Nepuo-
ONYECKOrO KOHTPOsS paboTocnocobHOCTH,
KOTOpas npegHasHayeHa Os1a OLeHKM YNCeH-
HbIX XapaKTepUCTUK rnokasaTenern HageXXHoOCTH
pe3epBUPOBaHHbIX cucTeM P3.

PaspaboTaHa Mofenb umkna GyHKLUMOHNPOBa-
HWS cucTeMbl P3 Ha ocHOBe Teopuu nonymap-
KOBCKMX MPOLEeCcCoB, KOTopasi MO3BOSSieT pac-
CUMTaTb U MPOrHO3MpPOBATb PSiA, NMokasaTernemn
3KCMyaTaumMm 1 HageXHoCcTU. Ha ocHoBe npwu-
BeAEHHOW Mofenu BbisIBNSOTCS haKTopsbl,
BAUSIIOLLME Ha HAOEXHOCTb cucTeMbl P3, oue-
HUBaeTCs HaeXKHOCTb aflbTEPHATUBHbBIX CXEM
pe3epBupoBaHua P3 1 onpepensitoTca Tpebo-
BaHWS K NEPUOANYHOCTWN PErynsipHbIX NpoBe-
poK.

MpennoxeH MeTof Ha OCHOBE YacTOT Nepexo-
AOB MeX[y COCTOSIHUSIMW, KOTOPbI MO3BONUI
yNpoCcTUTb Mofenb cnuctembl P3 3a cuér
YMEHbLUEHUS YMCna COCTOsIHUI. Pe3ynbTaTom
ABNSETCA KOMMaKTHasa W yaobHasi Mogdenb Ans
BocnpusiTus. OCOB6eHHOCTbIO MeToda ABMseTCS
COXpaHeHMe 3HaYeHNn npeaenbHbIX BEPOSAT-
HOCTeW MOAMHOXECTB COCTOSIHWI cucTeMbl P3.
B Mopenu yuTeHbl pakTopbl, BAnsowme

Ha Hag&XHOCTb N 3GPEeKTUBHOCTb cUCTeMbI P3
(OTKa3bl aNeEMEHTOB cUCTeMbl P3, BoccTaHOB-
NeHnst ux paboTocnocobHoCTU, Nepnogmnyec-
Kune nposepkm). MNprBeaEHHbIM MeToA NO3BO-
NN NONyYnTb PSf, NokasaTenen akcnayataumm
N HagEXHOCTUN cnucTemMbl P3, koTopble MOryT
ObITb MCMOSIb30BaHbI MPW NMPOEKTMPOBaHUM

1 MopepHu3aummn cuctem P3.
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OMTUMUSALUA PEXXMMA 3A3EMJIEHUSI HEUTPANU
SNNIEKTPUYECKUNX CETEN HANPSKEHMEM 6...35 KB

M NOBbIWEHUE UX NTIEKTPOBE3OINACHOCTU

O6nacTtb npuUMeHeHUsa: NpeanpuaTua a1eKTpoCeTeBOro KoMriiekca

Paspa6oTtumku

Llene6posckuii tO.B., Kauecos B.E.,
YepHeHko H.A., Mionbbaep A.A.,
NepsieB NH., duHawmH P.A.

B cootBeTcTBMM C MpaBnnamMm ycTporcTea
anekTpoycTaHoBok (Y3, n. 1.2.16) «paboTa
3NEeKTPUYECKUX CeTeNn HanpshkeHneM 2...35
KB MoXeT npegycMaTpuBaTbCsi Kak C U30MN-
pPOBaHHOW HENTPanbio, Tak U C HENTPasbto,
3a3eM/IeHHON Yepes Ayroracsimin peakTop
nnm pesnctop». JTlobon 13 HazBaHHbIX PEXU-
MOB HeWTpanu npasomepeH (n.1.1.17), Ho KoM-
neHcaLusi EMKOCTHOro ToKa 3aMblKaHWs Ha
3eMIo MyTeM 3a3eMeHns HenTpann Yepes
pyroracsawmn peaktop (OP) pernamMeHTUpy-
eTcs N.1.2.16 TONbKO B Cny4yae NpeBbllueHUs
ornpefeneHHbIX 3Ha4YeHUM eMKOCTHOro ToKa.
HeobxoamMMo Takxe NoavYepKHyTb, YTO
3aseMsieHne HenTpanu Yepes pesncTop siBfs-
eTCs anbTepHaTUBOM 3a3eMneHuto Yepes AP,
1 NMPUMEeHsieMoe B HEKOTOPbIX CeTsiX, Tak
HasblBaeMoe, «KoOMBUHUPOBaHHOE» 3a3eMrie-
Hue HewnTtpanu (OFP+pe3ucTop) MY3 He pas-
peLUeHO U He UMeeT CMbIc/a.

BbIGOp TOro UMM MHOMO PEXMMA 3a3eMEHMUS
HEeWTpanu - HeNPoCcTasi TEXHUKO-3KOHOMM-
Yyeckas 3agava, KOTopyt HeEOBXOAMMO pe-
LWaTb NPUMEHUTENIBHO K KaXAO0M KOHKPETHOWN
CeTU, B TOM YUCIE U C YYETOM 3N1eKTPo6E30-
MacHOCTU He TONbKO OBCyXXMBAIOLLEro nep-
CoHana, Ho U HaceneHns TeppUTOpPum,
OXBaTblBAEMOWN 3/1EKTPUYECKON CETbIO.

MaTteHT

N22072225 (3asBka N294028412
npuopuTeT ot 27.07.1994)
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MpaBoo6napaTenb

®depepanbHoe rocyaapcTeeHHoe
st b HIrTY

YUPEXAEHHE BbICLIEro 0BPa3oBaHHs

«HOBOCHBMPCKNI rocynapCTBeHHbIN Ha I M

TEXHWUYECKMI YHMBEPCUTET»

MoToBHOCTL paapa60'r|(u K UCMOJIb30OBaHUIO:

n paspaboTaHa TEeXHOOrnsi NPOU3BOACTBA
MOLLHbIX MPOBOJIOYHO-KEPAMUYECKNX pe3nc-
TOPOB AN1s1 ceTen HanpsbkeHneMm 6...35 kB.
PaboTa BbiNonHeHa 1 pe3ynbTaTUBHO
vcnonbayeTcs B XaHTbl-MaHCUIACKNX
3NEKTPUYECKUX ceTsax TioMeHbaHepro,

B [OpOACKMX 3NeKTPUYECKUX CETSX I XaHTbl-
MaHcuincka 1 B psiae APYrnmx KOMMaHWM.

SkoHoMuyecKas 3¢p¢peKTUBHOCTb
OT UCMO/Ib30BaHUs pa3paboTKu /KOHKYPEHTHble
npevMyLiecTBa:

n BHeApeHue pa3paboTky B KOHKPETHOWM ceTu
MO3BOSIUT COKPaTUTb KanuTasibHble 3aTpaThl
Ha obopyaoBaHue A5t 3a3eMneHus
HerTpanu (1-2 MnH py6.) 1 aKcnyaTaumMoH-
Hble pacxofpl Ao 3-x MNH py6./ron

H3TH



MOBLIWEHUE 3AMACA
ANHAMUYECKOM
YCTOMYUNBOCTU

B ABTOHOMHBbIX
3HEPrETUYECKUX CUCTEMAX
C BO3OBHOB/ISAEMbIMU
NCTOYHUKAMMU SHEPIUN
MYTEM UCMOJIb3OBAHUS
SNEKTPOMATHUTHOM
TPAHCMUCCUU

MpaBoo6napatenb

PepeparnbHoe rocyaapcTBeHHoe
BlopkeTHOE 0bpasoBaTensHoe Hr I y

pexa BbiCWero

«HOBOCMBMPCKIIA FOCYRAPCTBEHHbI Ha I M

TEeXHUYECKMIA YHUBEPCUTET»

NETI

Pa3pab6oTumkmu
Auntaes A.A., MNpuctyn A.l.,
Cancanes A.B., boueHkoB B.M.
U306peTeHus

«3InekTpoMexaHuyeckas cuctema» N2 2592641
«YCTPOMCTBO FrEHEPUPOBAHUS CTabUIbHOIO
Hanps>XeHust NnepeMeHHoro Toka» N2 168788

CoBpeMeHHOe pa3BUTME Manon reHepaumm
HEeBO3MOXHO 6e3 coBepLIeHCTBOBaHUS
CpencTB, NO3BONSAIOWMX MOBbLICUTL PErynnpo-
BOYHblE KayecTBa reHepupytoLlero obopynosa-
HUsl. BeTpoaHepreTuyeckme ycTaHOBKM,
VMeloLmMe MexaHU4YecKknii peaykTop, npeacTas-
NS0T COBOM XKECTKYIO CBSI3b MeXAy reHepaTo-
POM U TYpOUHOWN.

Pa3paboTka MarHMTHoOro BapmaTopa

C nepeMeHHbIM NepeaaToyHbIM OTHOLLEHUEM
A1 3aMeLLeHNst OBblYHbIX MNaHeTapHbIX peayK-
TOPOB B 3/1EKTPOreHepupytoLLer yCTaHOBKe
no3BonseT ob6ecneynTb CONpsi>KeHNe C aBTO-
HOMHOW 3N1EKTPO3IHEPreTUYECKON CUCTEMOM.
MarHuTHbIN BapnaTop, pa3MeLLeHHbIr Mexxay
TYpOUHOM 1 reHepaTopoMm, No3BonseT obecre-
UMTb COMNAacoBaHWe HaNpPsXKeHWM napannenbHo
paboTaloLmx reHepaTopoB NP PasNYHbIX
nepexofHbIX Npoueccax. ATo gocTuraeTcs
6naropaps ynpasnsieMoMy rnepefaTtoyHoMy
OTHOLIEHMUIO B TPAHCMUCCUM.

FoTOBHOCTb pa3paboTku
K UCNO/Nb30BaHUIO:

n MPOEKT BbIMOMHEH MO rpaHTy «CTtapT»
1891C1/26930, rpaHTy PODU 16-38-
00147, rpaHTy MuHMUcTepcTBa 0bpa3oBa-
HusA MepMckoro Kpasi B paMkax nogaep-
KK MHHOBALMOHHbIX MPOEKTOB
no porosopy Ne3

n NPOEKT FOTOBUTCS K CEPUMHOM peanmsa-
UMM B paMKax COTpyAHUYecTBa
c OO0 «HTIIM 2nekTpoMexaHuyeckme
TEXHOMOMUU»
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MPOrPAMMA UMUTALIMM ABAPUIHBIX Pa3pa6oTumkm
PEXXMMOB )11 ABTOMATUYECKO

NunTtBuHoB UN.M., OcnHueB A.A.,

NMPOBEPKU YCTPOMUCTB PEngﬁHgv’l ®ponosa E.M.
3ALLNTDBI U MPOTUBOABAPUMHOMN

ABTOMATUKU

O6nacTb NpUMeHeHUs:

npoeefeHmne Nycko-Hanago4Hbix paGOT npaBoosnanaTenb

no HaCTpOlZKe M npoBepke yCTaBOK

n ot
YCTPOUCTB aBTOMATUKM NUKBUNOALMN Gzﬁizarazzoss?;ygsgfeﬁf:::e H rTy
ACUHXPOHHOro peXXmMa, aBToOMaTuKun ydpexpeHue Beicero obpasosaHns
drKcaLMK THKECTU KOPOTKMX 3aMblKaHWM «HOBOCHBMPCKN/E FOCYRGDCTaCHHbIA HOTU

TEXHUECKI YHIMBEPCUTET>

M ANCTaHUMOHHOM 3aLmTbl

MaTtenT N2 2019612683 «lNonyyeHre Kpyrosoro
rogorpada BeKTopa CONpOTUBIIEHUS MPU
HEeN3MEHHOM AEeNCTBYIOLEM 3HaYEHNN TOKa»,
npuopuTteT oT 18.02.19.

MateHT N2 2019612684 «[Mony4eHne KpyroBoro
rogorpada BeKTopa CONpOTUBEHUS MPU

HEN3MEHHOM [OeNCTBYIOLEM 3HaYEeHNN Mporpamma No3BonseT BOCNPON3BOAUTb aHa-
Hanps>keHus», npuopuTeT oT 18.02.19. IOroBble CUrHasbl TOKOB U HanpshkeHUn, noga-
MateHT Ne 2019612506 «MonyueHue BaeMble Ha BXOAbl YCTPOWCTB 3all1Tbl 1 aBTOMa-
ronorpaha acUHXPOHHOTO peximMa TUKU C LieNblo NpPoBeAeHUSs aBTOMaTUYECKOM

€ 3afaHHbIMK NapaMeTpaMy Ha KOMMIEKCHOWM MPOBEPKM CNIOXKHbIX yCTPONCTB.

NIOCKOCTM», nMpuopuTeT oT 12.02.19. B HacTosILLMI MOMEHT pa3paboTaHbl Npor-
paMMbl, MO3BOSSIIOLLME BOCMPON3BOAUTD TOKM
1N HanpsiKeHWsi, COOTBETCTBYIOLLME aCUHXPOH-
HOMy Xxofy € rogorpapom 3amepa ConpoTuBe-
HUSA TpebyeMol KoHbUrypauuu ¢ TpebyembiM

X Om PazMycoM 1 KOOPAMHATAMM XapaKTepHbIX Touek

Jie e e, Ha KOMMIeKCHO MIIOCKOCTH.

150

. b [aHHasa pa3paboTka nonesHa As1s nposegeHus
e aBTOMaTMYECKOM NPOBEPKN YCTPONCTB aBTOMa-
p; TUKU NUKBUAALMN aCUHXPOHHOIO peXxmnma
0 Ry Y (AINAP), aBTOMaTUKM PUKCaALMM TSHKECTU KOPOT-

/ * KMX 3aMblkaHnin (PTK3) 1 ANCTaHUMOHHbIX
2 3aLUMT, MOCKOSbKY CYLLECTBYOLIME B HACTOSLLMMN
[ MOMEHT cpeacTBa MMUTaLMKN aBapUMHOIrO

\ peXxrMa [OCTaTOYHO COXHbI B aKCnyaTaumm

13-3a HEOHBXOAMMOCTU PaboTbl ¢ 6OMbLWNMM 06be-
-5 R O MOM MapaMeTpOB PEeXMMa, a UX NpoLecc aBTo-
MaTU3aLMU 3HAYUTENBHO YCITOXKHSIETCS.

S
B

Foporpa¢ conpoTuBneHus 3amepa
€ 3apaHHbIMU XapaKTepUCTUKaMm
Ha KOMIMJIEKCHOM MJI0CKOCTH
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FoToBHOCTb pa3paboTku
K UCMOSb30BaHMIo:

BHeApeHa U y)Xke UCNosb3yeTcs

B npoLecce NyckoHanafouHbiX paboT

AO «MNASCx», a TakxKe ycTaHOBNEHa

1 MCMONb3yeTcs Npu NpoBepKe aBTOMaTUKMN
DTK3 Ha CasiHo-LyweHckom MC

SkoHoMuyeckas 3pPeKTUBHOCTb
OT UCNO/b30BaHUs pa3paboTKu:

NoBblLLEHME KayeCTBa NPOBEPKUN COXHbIX
YCTPOWCTB penerHon 3awntbl (P3)

1 NpoTMBOaBapuinHoM aBToMaTukM (MA) Ha
ANCTaHUMOHHOM NPUHLUMNE OENCTBUS, COKpa-
LeHne TPyoOEeMKOCTU Npu NMpoBepke 1 obcny-
>XnBaHuum yctponcte P3 u lMNA, npocToTta
MCNOMb30BaHUA NpoaykTa. Hanpumep, Bpemsi
npoBepkn ogHoro komnnekca ®TK3 Ha CLU
3C TpagMUMOHHbBIM CrocoboM cocTaBnsieT 2
Hepenu, a ¢ UCNob30BaHMEM CPeACTB aBTO-
MaTuyeckom

npoBepkn — 5 yacos.

NETI
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PA3PABOTKA 3JIEMEHTHOW BA3bl KBAHTOBOM
SJIEKTPOHUKU, HU3KOTEMMEPATYPHOMN U CBY-

ANNEKTPOHUKU A1 KBAHTOBbIX CUCTEM
OBPABOTKU NHOOPMALIUUN

PaspaboTumku

Muuyn O.U., Xanno H.C., Paguenko C.E.,
KpuBeuknit A.B., BonbxuH O.U., MBaHoB B.U.,
Hosukos W.J1., MyueHuk E.A., CyntaHoB A.H.,
MpuH6epr A.C., BocTtpeuos A.T.

Pa3paboTaHbl BbICOKOTOYHbIE MHOMOKaHasb-
Hble UICTOYHUKW TOKa, CMOCOBHbIE KOHTPONN-
pOBaTb COCTOSIHNS CBEPXMPOBOAHUKOBbIX
KBaHTOBbIX BUTOB (KYOUTOB) M KPUOTeHHbIe
Manouwymsme yeunutenm CBY. OkBuBaneHT-
Has WyMoBas TemrepaTypa ycunuTenemn O6nacTb NpUMeHeHus:
COCTaB/ISIET BENUYNHY He Bonee 5 KenbBUHOB,
KO3DPULMEHT ycuneHms — He MeHee 30 ob

B LUMPOKOM AunanasoHe CBY curHanos, pabo-
yasa TeMnepaTtypa — 4 KenbBuHa. Tak noka-
3aHa 3KBMBasIeHTHas WyMoBas TemrepaTtypa
MeHee 5 rpagycoB KenbBuHa Npu ycuneHum
curHana 6onee yem B 1000 pa3s B LUIMPOKOM
nOmanasoHe CBY curHanos.

KOHTPOJIb, CYUTbIBaHWE M 06paboTka
MHbOPMaLMM B CXEMax CO CBEPXMPOBOA-
HWUKOBBIMW KBaHTOBbIMU BUTaMm

BbinonHeHo no xosporosopy

Paboyas TeMnepaTypa npv 3TOM cocTasua & OIYM «BHUMA»

4 rpapyca KenbBuHa.

MoTOBHOCTb pa3paboTKu K MCMO/Ib30BaHUIO:
KOHKYpeHTHble npeuMylIecTBa:
pa3paboTaHHble NPeLM3NOHHbIE NCTOUYHUKN

TOKa U ycunmtenu nosHOCTbO roOTOBbI AN
npoeefeHsa Hay4HbIX 3KCNepMeHTOB Ha

B crovmocTs uspennit nouty B 2 pasa
HKe 3apyBeXHbIX aHaNoros

X OCHOBE B COBPEMEHHbIX pedpinkepaTopax n MCTOYHMK TOKa obecneunBaeT ypoBeHb
pacTBOpPEeHUsA N Opyrux TUNOB KPpMOCTaTOB, LLYMOB, COU3MEPUMBIN C JTyYLLIMMM
a VX YHMKasbHble CBOWMCTBa Aal0T BO3MOX- 3apyb6eXXHbIMK aHanoramm

HOCTb MCCnefoBaTh HOBble dU3nYeckne
3¢ deKTbl B TBEPAOTENbHbBIX KBAHTOBbIX
CTpyKTypax

MpaBoo6napnatennb

DepnepanbHoe rocynapcTseHHoe
F e HIrTY

yupexaeHue Bbicliero obpasosaHns

TEXHUUECKMIA YHUBEPCHTET>
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CUCTEMA
FrPO3ONEJIEHFTALU
FPO30BOIO ®POHTA
N MECT PA3SPAO0OB

MOJTHUA

Pa3paboTuukm

Llene6bposekui t0.B., LLeBuyeHko C.C.,
Lnnbko B.A., YepHeHko H.A.,
Mionbbaep 'A.A., Nepses H., Ocunos O.A.

0O6nacTb NpUMEeHeHUs:

npeanpuaTua MarmcTpanbHbIX M pacnpenenv-
TeNbHbIX 31EeKTPUYECKMX ceten

[oTOBHOCTb pa3paboTKyM K UCNONb3OBaHUIO:

PaspaboTtaHHas B HI'TY H3TU cucTtema BHeq-

peHa B TOMCKOW pacnpenennTenbHOM KoMna-

HUK. CUCTEMa 3a0eNCTBOBaHa TakKe U B CaMOM

By3e. PaboTbl N0 BHEAPEHUIO CUCTEMbI FPO30-

neneHraumm B KOHKPETHbIX 3N1eKTPUYECKMX

ceTaX BK/OYALOT:

B aHann3 rpo3oBbIX OTKIOYEHMI, BO3AYLLIHbIX
NMHUIA anekTponepeayu (BJT)

[ onpeneneHvie MecT yCTaHOBKW rpo3ore-
fieHraTopos

0 cornacosaHue ncrnonb3oBaHUsa MHGOpMa-
LIMOHHbIX KaHanoB

E MoHTax rpo3oneneHratopos v LydpoBoro
obopynoBaHus

DkoHoMuyecKas 3¢ppeKTUBHOCTb
OT UCNO/b30BaHNA Pa3paboTKN/KOHKYPEHTHble
npeuMyLiecTBa:

O sHenpeHne paspaboTky B KOHKPETHOM ceTu
MO3BOIUT COKPaTUTb KanuTasbHble 3aTpaTbl
Ha ycuneHue CpeacTB MOTHNE3ALWNTbI
(1-2 MNH py6.) 1 aKCnyaTaUMOHHble
pacxopabl Ao 1 MnH py6./roa

[ pa3paboTaHHble anropnTMbl 06paboTkun
AaHHbIX CUCTEMbI MO3BONSAOT COMOCTaBNATb
KoopAuHaTbl Tpacchl BJ1 ¢ koopanHatamu
rpo3oBoro ¢opoHTa N Mecta Ha3eMHOro
paspsaa B MOMEHT aBapuUMHOro
oTKtoYeHus BJ1

MpaBsoo6napatenb

®epnepanbHoe rocyaapcTBeHHoe
BloKeTHOE 0BpasoBaTenbHOe
yupexaeHwe Bbicliero o6pasosaHms

HIFTY
H3TU

«HOBOCMBMPCKHIA FOCYAAPCTBEHHbIiA
TEXHUYECKIIA YHIBEPCUTET>

po30Bble OTKMOUYEHUS BO3AYLLUHBIX JIMHUM
anekTponepepauyn (BJ1) cHmxatoT HageXXHOCTb
3NEKTPO3HEPreTUYECKOM CUCTEMBI N BNIEKTPO-
cHaby)keHWs1 NnoTpebuTenen, a Takxke cyllec-
TBEHHO MOBbLILLAIOT 3KCMJTyaTalMOHHbIe
3aTpaTbl CETEBbIX KOMMaHUN. 3HaunTeNbHas
[oNst 3TUX 3aTpaT CBsi3aHa C HEOH6OCHOBAHHbIM
onpegeneHneM NpuUYrHbl OTKITIOYEHNS Kak
rpo3oBoi. CUCTeMa nenieHraumm rpo3oBbixX
pas3psOoB NO3BOUT:

B conocTtaBnsTh oTknoumBLIyocs B
C MECTOM pacrosioXKeHUs rpPO30BOro
$pOHTa 1 KOHKPETHbIM MeCTOM pa3psiaa
Ha 3eMio

B onpepenstb 06bekTb 1 MecTa
1361paTeNbHOM FPO30MOPaKAEMOCTH

B cywecTBeHHO CHU3WTbL YMCNO MPO30BbIX
oTk/toueHuin BJ1 3a cyeT ueneHanpaBneH-
HOIO YCUIIEHUS MOJTHNE3ALUUTbI

n MOBbICUTb HageXHOCTb BJ1 3a cueT yTouHe-
HUS NPUYNH OTKITIIOYEHUSI M CBOEBPEMEH-
HOrO YCTPaHEHUS1 KOHCTPYKTUBHbIX
M 3KCMIyaTaUMOHHbIX HEAOCTaTKOB
KOHKpeTHbIX BJ1

H3TU



CUHXPOHHbIA BAKYYMHbIA
BbIKJ/TIOUATE/Ib

Paspa6oTtumnku

MpoxopeHko E.B., YepenaHckuii B.H.

YnyuleHne 3HeproahbeKTUBHOCTH, B YACTHOCTU KayeCcTBa 311eKTPOCHaBXeHWs pacrnpenenmTenbHbIX
ceTel, ynydleHne 6e30MacHOCTU 3KCIyaTaumm U YBENMYEHUE CPOKA CITY>KObl SNTEKTPOIHEPrETUYECKMUX
YCTaHOBOK, C MOMOLLBIO COBPEMEHHOM KOHLEMLMN CUHXPOHHOM KOMMYTaLMM Harpy3Kn: «KOMMyTaLms
PasMYHbIX TUMOB Harpy3ku Mo creuyanbHbiM anropuTMaM ¢ 3aJaHHOM OMHAMUKOM MMaBHbIX KOHTAaKTOB
BaKyYMHbIX Jyroracamx KaMep» A1l CHUXEHUS KOMMYTALMOHHbIX MepeHanpsikeHWi, BO3AENCTBYIOWMX
Ha pasfIMYHYIO HarpysKy, Takyto, Kak TpaHchOpPMaTOpbl, 3NeKTpoABUraTeENn, KabesbHble IMHUN,
KOHAEeHCcaTopHble 6aTapen U T.A., yMeHblUeHUs 6POCKOB ToKa NMpW BKITIOYEHUSIX TpaHCPOPMaToOpoB

N KOHOEHCATOPHbIX 6aTapelt, a TakKe pacluMpeHns AnManasoHOB KOMMYTaLMK TOKOB U yBeNMYeHne
KOMMYTaLIMOHHOIO pecypca NpUMeHsAeMbIX BaKyyMHbIX Ayroracawmx kamep (BOK).

BakyyMHbIi1 BbIKtoYaTeNlb CUHXPOHHOMO AeNCTBUSA MO3BONSET MUHUMU3NPOBATb KOMMYTALMOHHbIE
rnepeHanps>keHusi, BPOCKMN TOKOB, YBENTMYMBAET KOMMYTALMOHHbIV PECypC B PEXMMax KOMMyTaumm
HOMMHasbHbIX TOKOB M HOMUHasbHbIX TOKOB K3.

YCTPOVCTBO MMEET BCTPOEHHbIN PerncTpaTtop KOMMYTALIMOHHbIX MPOLECCOB U arirOpUTM OLIeHKM
OCTaTOYHOro pecypca Bbik/touaTens. B kauecTBe naMepuUTenibHOM CUCTEMbI MOTFYT UCMOSIb30BaTbCsl
VHTErpypoBaHHble 60 TUMOBbIE AaTUMKM TOKa U HampshkeHus. BbikntoyaTeslb MOXET MCMOoNb30BaTbCs
B cucteMax BABP. CucTeMa ynpaBneHus BblkitouaTenem nerko nHterpmpyetcs B nobyto SCADA.

MpeumMmywwecTsa annapara:

CYLLECTBEHHOE CHUXEHME KOMMYTALMOHHbBIX
rnepeHanpsi>keHnin

CYLLEeCTBEHHOE yBeNnYeHne HOMMHaNbHOM
OTKJ/ItoYatoLWen cnocobHoCTHN
CYLLEeCTBEHHbIN POCT 3NIEKTPUYECKOrO
pecypca Bbik/toYaTens U KOMMyTUPYyeMOn
Harpysku

BO3MOYHOCTb MHTErPUPOBaTb anIrOPUTMBbI
penerHowm 3aWwuTbl 1 aBTOMAaTUKU
MCMO/b30BaHME KakK TUMOBbIX AATUMKOB TOKa
M HanpsixkeHus (TpaHcdopMaTopbl TOKa U
Hanps>XeHUs), Tak U UHTErPUPOBAHHbIX
DATUYMKOB B KOHCTPYKLMIO annapaTa
VMHTerpaums B cylecTaytowme umebposbie
peweHus, SCADA cucTembl U T.n.

MHTepdewnchl ceasu Ethernet, M3K, RS-485

LUIMPOKMNIA AUHAMUYECKNIA AMana3oH
HanpsxeHur nuTtaHus ~90-250B, =130-360B

aBTOMaTM4yecknin BBoA pesepsa (ABP)
ornepaTmBHbIX Lienei nutaHus

BO3MOXHOCTb BK/IIOYEHUS
3NEeKTPOMExXaHNYeCKNM reHepaTopom
«MMynbe»

ONsi peannsaumm CUCTEMbI
6bicTpopencTaytolero ABP (BABP)

BapnaHT MUHWUManbHOM MOLLHOCTU
I'IOTpeGJ'IeHI/Iﬂ no uenaMm nntTaHus

nMUTaHWe OT TOKOBbIX Lienen
YMeHblleHne 6pOCKOB TOKa npn KOMMyTaum1n

NETI

PaspaboTka BXoauT B peecTp
MHHOBALMOHHbIX peweHuit NMAO «PocceTn»

MOTOBHOCTb K UCMO/Ib30BaHUIO:

B pa3paboTka NoMHOCTbIO roToBa
K NPOMBILLTIEHHOMY UCTOMb30BaHUIO
WM Y)KE UCMONb3yeTcst

SOkoHoMuueckas 3¢pPeKTUBHOCTb
OT UCNO/b30BaHUA pa3paboTKu:
EO oT ncnonb3oBaHWa Ha OAHOM MPeanPUATUN:

10 MnH py6./rod, OT UCMONb30BaHUS Ha
Heckonbkmx npegnpuaTtusax: 100 MnH py6./rog,

MpaBoo6napnatennb
DenepanbHoe rocynapcTseHHoe
Sommmnos Stomseamananos HIFTY

yupexaeHue Bbicluero obpasosaHms

TEXHIMYECKUIA yHMBEPCUTET»
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CUCTEMA
HEMPEPbIBHOIO
SNEKTPOMUTAHUSA
(CH3M)

Paspa6otumkmu

XaputoHoB CsAwKopobkos:[.B., LWTenH O.A.,
levicT A.B., KnacceH C.B., 3aeB U.B.,
Banarypos M.B”, [ly6koBa:P.lO:,

KoHaxun C.P., KoHsaxmH B.C.

CH3TIM saBnseTcs BTOPUYHOM CUCTEMOW 3N1EKTPO-
NMUTaHWSA, OTHOCUTCS K 2NEKTPONpUEMHMKaM

3 kaTteropuu no NOCT P 54073-2010 v nony-
YaeT AN1eKTPO3HEPrmo NepPeMeHHOro 1 NocTo-
SIHHOro Toka oT nepBuyHo C3C B cooTBe-
TcTBUMK ¢ TOCT P 54073-2010 no aByM He3aBu-
CUMbIM KaHanam.

n Mpun BCEX peXkMMax anekTponuTaHus
oT C3C CH3l obecneunBaeT nogauvy
3MEeKTPONUTaHUSA NOTPEBUTENSM NMOCTOSAH-
HOro ToKa Mo ABYXMNPOBOAHOM cUcTeMe,
He MMetoLert rafibBaHMYeCKOM CBSI3N
C KoprycoM obbekTa

n CH3TIM nMeeT BCTPOEHHYIO CUCTEMY
CaMOKOHTPOSI, OCYLLECTBSIOLLYO
OMarHOCTUKY MCMPaBHOCTU y3/10B
B NpeArnyckoBOM pexunMe 1 3amTy
notpebutenen, C3C 1 CH3M
B aBapUIHbIX peXxmnMax

n CH3I BbINOMHEHa NONHOCTbLIO
Ha OTeYEeCTBEHHbIX 3N1eMeHTax,
BK/IHO4As MUKPOMPOLIECCOPHYIO
CUCTEMY yrnpaBneHuns

n CH3IM cooTBeTCTBYET KNaccndUKaLMOoH-
How rpynne 3.3.2 3oHa b 1 TpeboBaHusM
B 4aCTU KITMMaTUYECKUX U MEeXaHUYEeCKMUX
BO3AeNCTBYOWMX HaKkToOpoB
[OCT B 20.39.304-98

NETI

MNMpaBoo6napatenb

AKUMOHEpHOe 06LWeCcTBO

«AspoanekTpomalu»

ASPOJINEKTPOMALL

N2 U paTa rocyaapcTBEHHOro KOHTpaKTa

Horosop N2 33-04-13 ot 02.08.2013r.
mexay OAO «AspoanekTpomall»
n HITY H3TW.

OKP «Pa3paboTka a/1eKTpU4ecKmnx
MPUHLMMAMANbHBIX CXEM U KOHCTPYKTOPCKOM
pnokyMeHTauum nagenuna CH3M».

loToBHOCTB paapa6o‘rKu K UCNOJIb30OBaHUIO:
n BHe[peHO B cepMﬁHoe npoun3BoACTBO

OkoHoMuyecKas 3¢pPeKTUBHOCTb OT
WUCMONb30BaHUA Pa3spaboTKU/KOHKYPEHTHbIe
npeuMyLiecTBa:

n rofoBOM 06bEM CEPUIMHO BbIMyCKaeMom
npoaykuuu coctasnsieT 30-50 MnH py6.
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CUCTEMHAA ABTOMATUKA
YTPABJIEHUA PEXXMMAMW JIOKAJIbHbIX
CUCTEM SHEPITOCHABXXEHUSA
(ABTOMATUKA SMART ENERGYGATE)

Paspa6oTumkmu
®reoy BO HITY, OO0 «MopaynbHble cncteMsl TopHago»

0O61acTb NPUMEHEHUS: NIOKaslbHble CUCTEMbI 3HEProCHaBXeHWs!
Ha 6a3e 3nNeKTPOCTaHLUMIN Mano MOLLHOCTU, paboTatoLlme napannenbHO
C BHELWHUMMW 31eKTPUYECKMMU CETAMMU

PaspaboTka peluaeT ABe BaXkHble 3aAauu.
Bo-nepBbix— HageXHoe 1 JOCTYMNHOe 3N1eKTpo-
CHabXeHWe yaaneHHbIX 06bekToB. YaaneHHble
06ObeKTbl (3aBOAbI, XKMsble KOMIMJIEKCbI) YacTo pabo-
TaloT OT COBCTBEHHbBIX 3M1EKTPOCTaHUMM. MNoTpeb-
NATb 3HEPruo 13 obLer ceTn Ans HUX CIULWKOM
[OPOro 13-3a BbICOKUX MOTepb Npu nepepaye
3Heprum Ha 6onblune paccTosHus. HapgeaTbes

Rt TONbKO Ha COBCTBEHHYIO 3M1eKTPOCTaHLMIO Herb3s,

UL () | T.K. aBTOHOMHasi paboTa aneKTpocTaHUMIi He obna-

. - : - naeT TpebyeMoit HaAeXXHOCTbIO, U, B CrlyYae aBa-
uLuuu . : "t pUM, OBbEKT OCTaeTcs 6e3 an1eKTpUYecTBa.

3
j”{mzt . AN ¢ Bo-BTOpbIX, aBTOHOMHasi paboTa a/1eKTpoCcTaHLmMn
3. ) LK J 3KOHOMMUYECKWN He BbIrogHa, T.K. HEAOMCMNONb3y-
IOTCSt YCTaHOBNEHHbIE reHepupYioLLMe MOLLHOCTW.
Smart EnergyGate aBToMaTuyecku yrnpasnseT
paboToin 3M1eKTPOCTaHLMM NOKaNbHOM CUCTEMBI
3HeprocHab)keHus, Kak B aBTOHOMHOM, Tak
B MapasiieNlbHOM C BHELUHEeW a/1eKTpruYeckom
ceTblo pexxmnmax, obecreurBasi 6e3onacHoOCTb
napannenbHoOro pexwuMa ans obopynoBaHUs anek-

I'IpaaooGnanaTenb TPOCTaHLIMM, 3KOHOMUYECKYIO 3PDEKTUBHOCTb €ro
MCMOMb30BaHWs, HAEXKHOCTb 3NEKTPOCHaBKeHMs
ERM s s HIFTY noTpe6uTeneli NokanbHOMN CUCTEMbI 3HEpProcHa6-
YHPNAEIIAS BLCLIETO 0Bpa0%aNA H3TU >keHus. Smart EnergyGate Takoke MoxeT o6bean-
R TECH KA HATb Marible 3NeKTPOCTaHLMM B U3OIMPOBaHHO

paboTatoLme SHepProcUCTeMbI.

n ABTOMaTWKa MpOLUNa yCreLHble UCMbITaHNs
Ha dU3NYeCKOon Moadenu aHepProcUcTeMbl
B HI'TY H3TWU, peanuayeTcs B MMNOTHOM Npo-
eKTe nepeBoAa JIOKasIbHOW CUCTEMbI IHEP-
rocHabkeHus xunmaccuea «bepesoBoe»
Ha napannenbHyto paboTy C aM1eKTpruYeckom
ceTblo HOBOCUMBUPCKOM SHEPrOCUCTEMDI.

n fogoBo aKoHOMUYeckU abdekT

OT NPUMEeHeHUs1 Ha OOHOM ObbekTe
oueHuBaeTcs B 15-25 MnH py6.

30 H3TU



CUCTEMbI BECNEPEEOMHOIO MUTAHUA

U HAKOMJTIEHUS1 SNEKTPUYECKON SHEPI MU

n MporpamMMa ynpaBnieHnst akTUBHbIM
CUNOBbIM PUNBTPOM Ha Hase TpexdasHoro
TPexXypoOBHEBOIro MHBEPTOPA HaMpsiKeHUs —
CBUAETENbCTBO O rocperncTpauum Mo
N22017619343 ot 24.08.2017

n MporpamMMa GpopMUPOBaHNS UMMYNIbCOB
yrpaBrieHs TUPUCTOPHbBIM PEryNSTOPOM
nepemMeHHOro HarnpsHKeHWsl C CUCTEMOM
cnexeHus 3a ¢ason 1 aMNIUTYAoMN
BbIXOJHOIO TOKa perynsitopa — cBupe-
TeNbCTBO O rocpermncTpaumm Ne2017619337
oT 22.08.2017

n MporpamMMa ynpaBneHnst akTUBHbIM
Cc1noBbIM GUNLTPOM Ha base napannenb-
HbIX TpexdasHbIX TPEXYPOBHEBbIX
MHBepTOpOB HanpskeHns N2 2017618611
oT 04.08.2017

u TpexdasHbli CUNOBOM aKTUBHbIN GUNBTP —
MaTeHT Ha None3Hylo Moaenb
Ne 175607 ot 12.12.2017

Ne 1 paTa rocyaapcTBeHHOro KOHTpaKTa:

porosop N2 02.G25.31.0194 ot 27.04.2016 r.
mexay OO0 «CucTembl MNocTossHHOro Toka»

1 MUHUCTEPCTBOM 06pa3oBaHuns U Haykn Poc-
curickor ®Pepepaunm 06 yCnoBusix NpenocTaB-
JNIeHNSI U UCMONb30BaHWUsS cybcnanm Ha peanu-
3aLMI0 KOMIMIEKCHOIo NpoeKTa Mo co3AaHuo
BbICOKOTEXHO/IOMMYHOIO NMPON3BOACTBA, BbIMOM-
HsieMoro ¢ yyactueM OIre0Y BO «HoBocubup-
CKMIN roCcyAapCTBEHHbIN TEXHNYECKUM
YHUBEPCUTET».

TeMa «Co3gaHne BbICOKOTEXHOIOMMYHOIO Npo-
“3BOACTBa CUCTEM HecnepeboMHOro NMTaHUs
1 HaKOMEHUS 3NeKTPUYECKON SHEePrmm».
LWnedp 2015-218-07-033.

FOTOBHOCTb pa3paboTKM K UCMONb3OBaHUIO:
BHEAPEHO B CEpUIMHOE NMPOU3BOACTBO

SkoHoMuyeckas 3¢pPeKTUBHOCTb
OT UCMONb30BaHUs paspaboTku/
KOHKYPEHTHbIe NpenMyLiecTsa:

rogoBol 06beM CEPUNHO BbINMyCKaeMowM
npoaykumm coctasnsieT 100 MnH py6.

NETI

Paspa6oTumnku

BposaHoB C.B., XaputoHoB C.A., Obi6ko M.A.,
Kopo6kos [.B., Banarypos M.B., BauypuH MN.A.,
Bonkos A.l., MaHcypos A.P., Kyyak C.B.,
PeweTtHunkoB A.H., Cupopos A.B., AknumoB P.W.,
Tokapes B.I., YooBu4yeHko A.B., MNpuwaHos E.B.

O6nacTb NpUMeHeHus:

npoBefeHue NyckoHanagouHbix pa6oT
Mo HacTPOMKe 1 NpoBepke YCTaBOK
YCTPOWCTB aBTOMaTUKU JIMKBUAALMMA
ACMHXPOHHOIO peXK1Ma, aBTOMaTUKU
durKcaLMN TAKECTN KOPOTKMUX 3aMblKaHWUM
M OUCTaHUMOHHOM 3aLumThl

MpaBoo6napatennb

OO0 «Cucremsl
MOCTOSIHHOIO TOKa»

CUCTEMbI NOCTOAHHOIO TOKA
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TEXHONOIrns Paspa6oTumku

ABTOMATUYECKOIO DreQyY BO «HoBocMBUPCKMA rocyfapCTBEHHbIN
M », 3A0 «M
YNPABJIEHUS| PEXXMMAMMU Ccromst TopHoRos, 3AO <meruryr
ANEKTPOSHEPFETUYECKUX aBToOMaTU3auUMKn aHeprocuctTems, 3A0
CUCTEM C PAC“PE.U,E”EHHO“ «MHCTUTYT 3HEpPreTUYECcKOn aNEeKTPOHUKM»
MANION FrEHEPALIVMENA
MpaBoo6napatens

DenepanbHoe rocyaapcTBeHHoe
6lopkeTHOE 0BpasoBaTensHoe H r I y

yupeXaeHHe Bbicero o6pasosaHms

«HOBOCHBMPCKIA rOCYAPCTBEHHDIA Ha I M

TEXHUUECKITA YHUBEPCHTET>

O6nacTb NpUMeHeHus:

ANEeKTpoaHepreTnka

HasHaueHue:

n CHSATWE TEXHONOMMYECKNX BapbepoB
Ha NyTW NpUcoeaMHEHWUsI Manol reHepa-
LMY, aBTOHOMHbIX CUCTEM 3HEpProcHabxe-

HMSA Ha Base Manol reHepaummM K cyliec- Mpenmywecrsa:
TBYIOLMM 3IEKTPUYECKUM CETAM B so3MoxHOCTs cnonb3osaHms aBTOMATYKM,
[ cosnarie MMNOPTO3aMEILAIOLIMX TeXHO- KaK On1s MpUcoefnHeHVs 06beKToB Masion
noruii SMART GRID npuMeHUTENbHO FeHepauyin K CyLLeCTBYIOLMM TpaAnLUMOH-
K POCCUIACKIM YCIIOBMSIM, NO3BONSIOLIMX HbIM 3HEpProcucTeMaM, Tak 1 CO3aaHUs
LIMPOKO MPUMEHSTH MANYIo reHepaLmio, C ee MOMOLLbIO M30IMPOBaHHO PaboTaloLWMX
a Takke GOPMUPOBATb 3PHEKTUBHbIE (OCTPOBHbIX) 3HevaOCI/ICvTeM Ha 6ase
MO HaA@XHOCTU N 3KOHOMUYHOCTU U3OMM- pacnpeneneHHon Manov resepaumu,
POBAHHO PABOTAIOWIME SHEPrOCHCTEMbI Ha NpUCoeaMHEHVS OCTPOBHBIX SHEProcUcTeM
6ase pacrnpeneneHHol Manol reHepaLmm K CyWECTBYIOWVIM TPAANLIMOHHBIM SHEPro-
cucTeMaM, obbeaMHEeHUs! Ha napasnenbHyo
TexHonorus o6ecrneunsaet: paboTy HECKOMbKUX U30NMPOBaHHO
n BO3MOXHOCTb PaboTbl Masion reHepaumm paboTaroLmx SHeprocncTeM
B aBTOMaTU4ECKOM pexxnme 6e3 n rnony4eHne Bce HeobXxoAMMOM Afs ynpas-
ancneTynpoBaHnsa NeHns pexxrMaMm aHeprocucTem nHdpopma-
n ONTMMAaNbHOCTb MCMOMb30BaHWSA CeTeBbIX UK NCKNIOYNTENBHO B pe3ynbTaTte NaeHTU-
1 FreHepupYyoLWMX pe3epBOB MOLLHOCTH rkaumm TpebyeMbix NapamMeTpoB

no perncrTpaumam npoueccos

n OMTUMAsIbHOCTb PEXMMOB HaMpPsHXKEHUS

B 3MEKTPUUECKOM CETU n NpOCTOTa MaclTabpoBaHWUSt aHeprocucTe-
Mbl, T.€. MOAK/TIOYEHNS] HOBbIX 3/1IEMEHTOB,
npucoeanHeHust noTpebuTenen,
reHepaTopoB, parioHOB

n orpaHmyeHne TOKOB KOPOTKOIro 3aMblkaHUA
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YCTPOMCTBO HOBOIO

NOKONEHUSA ON1S1 KOMMEHCALIUMA
PEAKTUBHOM MOLLHOCTH

M NOAABJIEHUS FAPMOHUYECKUX
COCTABJISIIOLLUX TOKOB

BbICLUMX MOPSAKOB

B 3JIEKTPO3HEPIETUKE

0O6nacTb NPUMEHeHUs:

NPOMBbILUNEHHbIE TpexdasHble CUCTEMbI
3NeKTPOCHABXKEHWUS C HeNIMHEeNHbIMU
noTpebuTensiMm peakTUBHOM MOLLHOCTH,

a TaKXKe CUCTEMbl 3M1EKTPUYECKOro TpaHcrnopTa

PaspaboTumnku:

LypoB H.U., MaTtex A.B., MaTtex C.B.,
WTaHr A.A., CnnpugoHos E.A.,
A6pamos E.1O., BaxonaumH M.A.

MaTeHT Ha nonesHyto Mofenb «YCTPOMCTBO
aBTOMaTUYECKOM KOMMEHCaLMUn peakTUBHOM
mMowHocTu» (N2186406, 3asiBka N2 2018137146,
npuopwuTeT oT 22.12.2018 r.)

locynapcTBeHHoe 3apaHne MUHOBpHayKm
Poccun N28.10997.2018/11.12 B pamkax
MeponpusTUs «BbinonHeHWe NpPoeKkToB Ans
MonyYeHUst NEPBUYHbBIX Hay4YHbIX PE3y/bTaToB,
obecneunBaloLLmMX pacluMpeHne yyacTus
NnofBeAOMCTBEHHbIX O6pa3oBaTENbHbIX
opraHunsauuii B peanvsaummn HaumoHanbHom
TEXHOMOMMYECKON MHULIMATUBDI».

ABTOMaTUYECKMIA KOMMEHCaTop peakTUBHOM MowHocTK (AKPM) — 3TO coBpeMeHHOe KOMIIeEKCHOoe peLle-
HUe NpobneMbl HEKaYeCTBEHHOM 3MEKTPO3HEPIUM B CETSX NOBbIX O6HEKTOB, BbipakatoLLencs B neperpyske
TpaHChOPMaTOpPOB, YBENNYEHWM NOTEPb MOLLHOCTWN, YCKOPEHHOM CTapeHUn obopyaoBaHus 1 T.4. AKPM
BbINOSHSET PYHKLMMN NOBbILWEHUS KO3bDULMEHTa MOLHOCTU, aKTUBHOMN GUNBbTPaALIMM FAPMOHUK, NO3BOSET
YCTPaHUTb UCKaXKEHWNS B rapMOHNYECKOoN popMe CUrHanoB, AeMNPUpoBaTb Pe30OHAHCHbIE SIBNEHUS U T.A.

Pesynbrat:

O ycTpaHeHue Toka HelTpanm

[ A~ononHuTenbHas GyHKLUMS BbICTPON KOMMEHcaUMM peakTUBHOM MOLHOCTU

EO nopasneHve Bcero crekTpa BbICLIMX FAPMOHUK — MOJTHAask OYMCTKa CeTH

O opHoBpeMeHHOe ycTpaHeHVe HECUMMETPUMN HaMPsXXeHUS MO dasaM 1 UCKaXKeHUM
CETEBOro HanpsKeHs

O crabunusaums HanpsHKeHUs MyTeM KOMMeHcaumm Npocagok 1 6poCKoB HanpshKeHs,
YMeHbLUeHne pnnkkep-adppexTa

0O YycTpaHeHVe neperpysku CUIoBOro TpaHchopmaTopa

O yMeHblueHVe NoTepb MOLWHOCTAN

O npoaneHve pecypca obopyaoBaHUs B ceTU

[ ycTpaHeHue NOoXHbIX cpabaTbiBaHUI YCTPOMUCTB PeNenHOM 3almTbl

ANropuTMbl aJanTUBHOIO YNPaBieHNs akTUBHBIM KOMMEHCAaTOPOM PeaKTUBHOM MOLLHOCTHN obecneymBatoT
NOBBbILLEHWE TOYHOCTU KOMMEHCaLUMN U aoBefeHue KoadpdULMEHTa MOLWHOCTU Harpy3ku NpakTU4Yeckn Ao
efMHULbI faXke Npu HeCUHycouaanbHbIX GopMax Toka Harpysku. Vicnonb3oBaHMe NosyYeHHbIX pe3ynibTaToB
obecneunBaeT CoKpalleHne OBLMX MOTEPb SNEKTPUYECKON SHEPrKN B TpeXdasHbIX CETAX CUCTEMBI
3NeKTpoCcHabXeHUs1 Ha 12-15%.

MpaBoo6nanatennb

PenepanbHoe rocyaapcTBeHHoe
6lopkeTHOE OBpasoBaTensHoe
YUPEXAEHME BbICUIEro 06pasoBaHmst

«HoBOCHBUPCKUIN rocyaapCTBEHHDIV
TEXHUYECKUI YHUBEPCUTET»

HI'TY
H3TU
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YACTOTHO3ABMCUMOE YCTPOMCTBO AJ1S 3ALUUTDI
OBOPYAOBAHUS MOACTAHLUN OT BbICOKOYACTOTHbIX

MMNYJ1IbCOB NEPEHAMPSHYXEHUN

PaapaGOTHMKMZ Kopo6eliHukos C.M., Uniowos H.A., JlaBpos I0.A. , Bbiukos A. J1., Pugenb A.B., JlomaH B.A.

Pa3spaboTka BbIMOHEHA MO HaYYHO-
nccnenoBaTenbckon paboTe Mo 4OroBopy
Ne 8/12-CN3MM ot 28.08.2012

MOTOBHOCTb K UCMOJIb30BaHUIO:

B Tpv 06pasua yCTpPOMCTBa yCrnelwHo
MPOLUMY OMbITHYIO 3KCMIyaTaumio

[ nonyyeHo NonoXuTenbHOe 3aKtoveHne
Tex. coBeTa No BOMPOCY 3KCryaTaumnm

B Bepetcs paboTa no Hanagke
MeNKOCepUNHOro Npou3BoOACTBa
YCTPOMCTB

KOHKypeHTHbie npevMylecTsa:

YCTPOMCTBO HE MMeeT aHanoros B MUpe.
Mo cpaBHeHMIO C ApYrMMK NPUMEHSIEMbIMU
MeToAaMM 3aLMTbl OT BbICOKOYACTOTHbIX
MMIMYNbCOB NepeHanpskeHun (3asemnenHve,
npuMenenve OMNH m T.4.) yCTPOMCTBO:

O HagexHo NopasnseT BbiICOKOYACTOTHbIe
MMMYNbCbl M0G0 Npupoap! (Fpo3oBble,
KOMMYTaLMOHHbIE U T.[.)

O rHe TpebyeT 3a3emMneHus, 4To NossonaeT
YCHMELHO NPUMEHSITb €ro B YC/IOBUAX
BbICOKOIO COMPOTUBIIEHWNSI FPYHTa (BeYHas!
Mep3/10Ta, NecyaHbl, CKan1CTbI FPYHT)

B npocTas akcnnyaTtaums n o6cny>knusaHve,
Y3V ycTaHaBnMBaeTCcsa Ha nocnegHeM
nopTtane noacTaHuuM nocnenosaTenbHO
C 3awmaemMbiM obopyaoBaHueM,

He TpebyeT NMOCTOSAHHOrO O6CNYXXMBaHUSA

MpaBoo6napaTtenu

HIFTY A TIOMEHb
HOTU H € |

DepepanbHoe rocyAapcTeeHHoe AO «TioMeHb 3Hepro»
GlomKeTHoe 0Bpa3oBaTenbHoe

YUPEeXACHME BHICLIEro 06pa3oBaHits

«HOBOCHBMPCKMI FOCYAAPCTBEHHbI

TeXHUUECKWI YHUBEPCUTET>

O6nacTb NPUMEHEHUs:
SNIEKTPO3HEPreTUKA; NPeanpUsTUS

MarncTpanbHbiX U pacripeaennTeNibHbIX ceTemn
110-220 kB

MonesHas Mofenb OTHOCUTCS K 06nacTu anek-
TPOTEXHUKM 1 MOXKET 6bITb UCMOMb30BaHa aJ1s
33Tl U3OMALMU BbICOKOBOSIBTHOIO 3M1EeKT-
poo6opyaoBaHUSA Ha MOACTAHLMSAX INeKTpU-
YecKnX ceTel OT rPO30BbIX NepeHanps>KeHUN.
YCTPOWCTBO O/15 MOAABMEHMS BblICOKOYACTOT-
HbIX MepeHanpsKeHnn, cogepyxallee aByX-
CIOWMHBbIM Pe3nUCTOpP, BHYTPEHHWNIM CNOMN KOTO-
pOro BbIMNOMHEH U3 3/1eKTPOMNPOBOAHOro MaTe-
puana ¢ NpodUIMpPoOBaHHOM NOBEPXHOCTbIO,

a Ha Hero HaHeceH cnow 13 beppoMarHUTHOro
pe3nCTUBHOIrO MaTepuana.

Mpu 3TOM pe3ncTop BbINONIHEH U3 OTAENbHbIX
3/1eMEHTOB 3MIEKTPUYECKUN MOCIe[oBaTeIbHO
coefMHEeHHbIX MeXay cobol, ykasaHHble ane-
MEHTbl MPOCTPaHCTBEHHO PaCMONOXeHbl TaknM
ob6pa3oM, YTO OHW OBpPa3yOT MHOMOYrObHYO
KaTyLLKY, MPOdUIib 3N1EMEHTOB BbIMNOSHEH

B BMAE NPOAONbHbIX pebep, npuyeM pebpa
OPUEHTUPOBaHbl BHYTPb KaTYLUKU, U KaXXabl
3/1eMEHT MOKPbIBAETCS AN3NEKTPUYECKOM
obonouykon. Takxxe yrnybneHus B anemMeHTax
YCTPOWCTBa AN NOAaBIeHNs] BbICOKOYaCTOT-
HbIX MepeHanpsiKeHWn MOryT GblTb 3aMosIHEHbI
peppoMarHUTHbIM ANBNEKTPUYECKUM MaTepua-
noM. MNpepnoXkeHHoe YCTPOMCTBO NO3BONSET
MNoBbICUTb 3OPEKTUBHOCTb 3aLUMUTbI OT BbICOKO-
YaCTOTHbIX NepeHanpshkeHUl anekTpoobopy-
[OBaHUS BbICOKOBOJBTHbIX MOACTaHLMNA Npur
rPO30BbIX MOPAXEHUSIX BO3AYLUHbIX IMHUIA
aneKkTponepegayn.

H3TU



SHEPIONPEOBPA3VYIOLLASA AMTMAPATYPA
and CUCTEM SNNIEKTPOCHABXXEHUA
MNEPCNEKTUBHbIX KOCMUYECKUX
AIMAPATOB*

PaspaboTumku:

lericT A.B., Kopobkos [.B., JlonatuH A.A., Makapos [.B.,
XaputoHoB C.A., lkonbHbIM B.H., WTenH O.A.

N306peTeHne N22677629 O6nacTb NpuUMeHeHus:
3asBka N22017144319
npvopuTeT ot 18.12.2017 HO2J 7/35

MN306peTeHne oTHOCUTCH K OBIacTU 3NEKTPOTEXHUKU U CUNIOBOM 3eK-
TPOHMKM, MOXET 6bITb MCMOIb30BaHO B CUCTEMaxX 6ecriepebonHOro anek-
TPOMMUTaHMS aBTOHOMHbIX O6bEKTOB MOCTOSAHHBIM TOKOM C ABYMSI UCTOYHU-
KaMW SNIEKTPUYECKOM SHEPTUU, OOUH N3 KOTOPbIX MOXET HakKanIMeaTb
3NEKTPUYECKYIO SHEPTUIO.

B npepioxeHHOM annapaType NpUMEHEH MPUHLIMM «TPEXBXOO0BOro» rnpe-
obpasoBaTess, Mpy 3TOM K ABYM €ro BXOAaM MOAKIIIOYAOTCS MCTOUYHUKM
3NEKTPUYECKON SHEPTUM, @ K TPETbEMY - Harpy3ska. OauvH NCTOYHUK dMeK-
TPUYECKOW 3HEPTUM ABNSIETCA HE3aBMCKMbIM, @ BTOPOW npepanonaraet
BO3MOXKHOCTb HaKOMEHWUS 3NEKTPUYECKON SHEPrum.

DYHKLMSA Npeobpas3oBaTens peannsyeTcsl C MOMOLLbIO TPaH3UCTOPHbIX
CXEM MOBbILAKOLETO U MOHMXKAIOLWEro TUMa. 3a4aya Mo CHUXKEHUIO Macchl

N rabapuTOB U MOBbILIEHNE HAOEXKHOCTU PELLAETCS 33 CYET BBEAEHUS ApPOC-
censl, a TakKe TPaH3UCTopa 1 Ao, KOTOpble O6ECMEUNBAIOT PEXMM Orpa-
HWYEHNS TOKA B aKKYMYNSTOPHOM 6aTapee B aBapuiiHbIX peXmnMax.

Pa3paboTka BbiMoO/IHeHa Mo rocyAapCTBEHHOMY KOHTPaKTy
14.577.21.0198 ot 27 okTabps 2015 r.

FOTOBHOCTb K UCMO/Ib30BaHMUIO:

pa3paboTka MOIHOCTbLIO FOTOBA K MPOMbILLIEHHOMY
NCMONb30BAHUIO UMW YXKE UCTONb3YeTCS

OKoHoMuueckas 3PpPeKTUBHOCTb
OT UCMNONb30BaHUA pa3paboTKu:

OT UCMOJIb30BaHWUA Ha OAHOM MpeanpusTUn: 10 MIH py6./rog,

MpaBoo6napatenb

PenepansHoe rocynapcTaertoe
BIOKETHOE OBPAZOBATENBHOE H r l y
yUpEXAEHMe BUCIEro 0Bpa3oBaHIS

TEXHUYECKUI YHUBEPCUTET»
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AHEPIrO®DEKTUBHDIE 3JIEKTPUYECKUE
ABUTATEJIN C HETPAOULUNOHHDBIMU

OBMOTO4YHbIMU CTPYKTYPAMU
n NnoCtodsHHbiMMN MATrHUTAMU

MarHuToanekTpuyeckmne asurateny cepum
OCM npepncTaBnstoT COBOM CUHXPOHHYIO
MaLUMHY C BO3BYXXOEHNEM OT MOCTOSIHHbIX
MarHUTOB 1 OPOBHbIMU 3yBLIOBbIMYM OBMOTKaMu
Ha cTaTope. POTOp - «KONIEeKTOPHOro» Tuna

(C TaHreHuUManbHbIM PacronoXeHemM
MarHuToB). OBuratenn OCM cHabeHbl
[ATUYMKOM MONOXKEHUS pOTOpa U 6/10KOM
ynpaBeHusi, C MOMOLLbIO KOTOPOIrO BO3MOXXHO
perynupoBaHue 4acTOTbl BPaLLEeHWUs poTopa.

OTW ABUraTeny NPeBoCXoaaT NPUBbIYHbIE
ACMHXPOHHblE ABUraTenu rno rabapuram,
MOLLHOCTW, BO3MOXXHOCTSAM perynmpoBaHus
1 3HeproadppeKTUBHOCTU.

n KA snekTponpuBona Ha 6ase
CUHXPOHHbIX MaLLUUH C NOCTOSIHHbIMU
MarHuTamu Bbiwe KI4 acMHXpOHHOro
npuvBoga Ha 10-15%

n Pacxon 0o6MOTOYHOM Meay yMeHbLUEH
B 1,5-2,5 paza

n Pacxopf anekTpoTexHUYeCcKown cTanu
yMeHblleH B 1,4-3,1 pasa

n CyMMapHbIi BeC yMeHblueH B 1,4-2,2 pasa

O6nacTb NpUMeHeHUs!:

O6LLENPOMBILLNEHHBIN U cneunanbHbIn
perynmpyembiii aneKTponpmuseom.

PaspaboTka BbiMNOMIHEHa MO XO3. 4OrOBOPY
Ne 3M-1-17 ¢ Kany»ckum
311eKTPOMEXaHNYECKNM 3aBOAOM.
FoToBHOCTb pa3spaboTKu K UCMO/Ib30BaHUIO:

HauMHaeTCst CEPUMNHBIN BbIMYCK Ha Kany>KCkoMm
NeKTpoMexaHNn4YeCKoM 3aBofe

MpaBoo6napnatennb
DenepanbHoe rocynapcTseHHoe
Sommmnos soomseamananos HIFTY

yupexaeHue Bbicluero obpasosaHms

TEXHUUECKMIA YHUBEPCHTET>

Paspa6oTtumku

LeBueHko A.®., Mpuctyn A.l.,
Tonopkos .M., HosokpelieHos O.U.,
Banbues I.b., Kynvkos B.T1.,
YecTioHmHa T.B., Komapos A.B.

H3TH



HAYYHO-OBPA3OBATEJIbHbIE
LLEHTPbI U JIABOPATOPUU

HI'TY H3TU

HanpaBneHue «MexaTpoHuKa u aBToMaTU3aLUsa»

NabopaTtopusi NHGOPMALMOHHbBIX TEXHONOMUM B 061acTN PaamMoTEXHUKMN
JNaBopaTopusi aBTOMaTU3MPOBaHHOIO 31EKTPOMNPUBOAA

Na6opatopus rugponHeBmoaBToMaTukm (HITY H3TU n durpmbl Festo)
YyebHo-Hay4Hasa nabopatopusi aHepro- U pecypcocbeperatowmx TeEXHONornnm
LIeHTp aneKkTpoTexHonormnm

HayuHo-ob6pa3oBaTesibHbIV LIeHTP B 06/1aCTU COBPEMEHHbIX CMCTEM aBToMaTM3aLmnm
J1abopaTopHbIVi KOMMIEKC U KOHCTPYKTOPCKOe 6Iopo an1eKTpoMeXxaHUKm

YuebHOo-HayuHasa nabopatopus «ABTOMaTU3aLMs MPOU3BOACTBEHHbBIX MEXaHN3MOB»

LK «LJEHTP UCIMbITAHUIA YCTPOMNCTB
KOHTPOJIS1 U YIPABJIEHUSI PEXXUMAMMU
SJIEKTPOSHEPIFETUYECKUX CUCTEM>»

MEXX®AKYJIbTETCKASI HAYYHO-
UCCJIEQOBATE/IbCKASI JIABOPATOPUS
KBAHTOBOUW KPUOIFEHHOW 3J/IEKTPOHUKU

SJIEKTPOTEXHUYECKAS JIABOPATOPUSA

SHEPIrOLEHTP HI'TY

MoppobHas MHpopMaLma 0 HaydHO-obpasoBaTeNbHbIX LEHTpax 1 nadopatopusix HFTY H3TU
npeacTaBneHa Ha oduLManbHOM calite nstu.ru B pasgene «Hayka 1 MHHOBaLMM» BO BKagKe
«Hay4yHo-o6pasoBaTesibHble LEeHTPbI 1 nabopatopuims»

NETI 37






PaszpaboTaHbl, USroTOBMEHbI U paboTatoT

Ha MPOMBbILLNEHHbIX MPEAnPUATUSIX U B OpraHu-
3aumsx 6onee 50 WTaTHbIX CTEHAOB (MMUTaLM -
OHHbIX U MOAENMPYIOLMX) B aBUALIMOHHOM,
aBTOMOBUIIbHOM, YKENE3HOOOPOXKHOMN, dNeK-
TPOTEXHUYECKOM, YrOSIbHOM MPOMbILLNIEHHOCTH,
Ha TpaHcnopTe, HepTeaobblve 1 Apyrmux
oTpacnsix xo3sncTea P® n 3a pybexkoM.

VcnbiTaTenbHble CTEHAbI U3rOTaBIMBAOTCS
C rnybokol cucTemMon aBToMaTU3aLumm, No3Bo-
: & NStoLer Npy MUHUMaNbHOM yyacTum obceny-
Bomko: B:RP#-Bvicnorysos [.1., KotuH O AT >KMBAOLLLEro nepcoHarna npoBoauTb BCe BUAbI
MeagsepeB A.1O., MNMaHkpal, 1O:B. MCMbITaHWNIM, OFOBOPEHHbIX COOTBETCTBYOLWNMN
S nporpaMMaMu 1 MetTogmkamun. PaspaboTtaHHble
PyHKUMM NpeanonaratoT BeAeHNe 3NeKTPOH-
HOrO MPOTOKONa UCMbITaHUA C Nepepaven
pe3ynbTaToB Ha NEPCOHasbHbIN KOMMbIOTEP,
cepBepa BEpPXHEro ypoBHsi, B TOM uncne
1 NPpU UCMOSb30BaHNM 06NaYHbIX TEXHOMOMUIA.
PeannsoBaHbl NpoekTbl No pa3paboTke
M 3anycKy UCrblTaTeNbHbIX CTEHOOB A5 rapaH-
TUMNHOIO N NOCTrapaHTUMHOIO O6CNyXXMBaHUSA
arperaToB BepToneTtoB B Konymbuu, Mepy,
OAD, CynaHe, KasaxcTaHe, Y3b6ekncTaHe.

——— e
- - .‘J.‘E

Paspa6atbiBaloTcs:

CTEHA, AN UCTMbITaHUIA 6OPTOBbIX FrEHEPaTOPOB,
pnorosop N21328 ot 30.12.2018r., cTeHa anga
06KaTKM XBOCTOBOM TPAHCMUCCUU, AOFOBOP
N21329 ot 30.12.2018 r.

MOTOBHOCTb K UCMO/Ib30BaHUIO:

paspa60TKa MOSIHOCTbIO rOTOBA K MPOMbILWNEH-
HOMY MCMNONTb30BaHUIO UK Y>Ke UCMOJib3yeTca

3koHoMuuyeckas 3¢pPeKTUBHOCTb

OT UCMOJIb30BaHMS pa3paboTKu: n paBo oébna naTtenb

COKpalleHWe BpeMeHW NpOoBeaeHUst UCTIbITaHMM
®epepanbHoe rocyaapcTeeHHoe

arperaToB, COKpaLleHre TPYLOEMKOCTH GlomKeTHOE OBpa3oEaTENbHOE H r Ty
yupexaeHme BbiclIero oBpasoBaHus

0BCNY>KMBAOLLEro NepcoHana npeanpuaTm1s

. «HoBocHBApCKu rocyRapcTEHHI HTUAN
npv NpoBeAeHNA UCTIbITaHNI TEXHAUECKIA YHABEPCUTET>

NETI 39



UCCNEQOBAHME B3AMMOAENCTBUS BETPA
C HASEMHbIMU COOPYXXEHUAMU

U PABPAGOTKA MEPOMPUATUA

MO CHMXXEHUIO HAFPY30K

n NPEOOTBPALLEHUIO

A3POYMPYIrUX KONEBAHUN

Paspa6oTumkum

CaneHko C.[A., Kypaes A.A., Obyxosckuin A L.,
[ocTees 10.A., TenkoBa [0.B.

O6nacTb NpUMEHeHus:
MOCTOCTPOEHWE, CTPOUTENBCTBO U apXUTEKTYpa

MogenvpoBaHue B asapoamMHaMUYeckmnx Tpybax
Mean Velocity VVO aspoynpyrmx KonebaHUin COopY>KeHWUM, MoUCK
OMTUMarbHbIX CNOCOBOB raleHnst KonebaHuin.
OnpepeneHne BETPOBbIX HAarpy3oK Ha CTPO-
UTEeNbHblEe KOHCTPYKUMKN. ObecrneyeHmne KoM-
PopTa 1 BETPO3aLUMLLEHHOCTU XKUOM 30HbI.

Hanpwumep, B 1993 r. Nnpu CTpoUTENbCTBE METO-
[OM HafaBWXKKWU MocTa Yepes p. O6b B r. BapHa-
yne BO3HUK/IN MHTEHCMBHbIE KoiebaHWsl KOHCT-
pykumm Maccor 1000 TOHH C pa3MaxoM OKOJSO

1 M. B npouecce npoayBok Mogenu MocTa

Ha kadenpe Al 6bin HageH oNTUMAasbHbIN
BapWaHT YCTPOWCTB A5 ralleHnst KonebaHui,
npuyYeM Hao OTMETUTb, YTO CMOCOObI raleHunst
KonebaHWn, NpeasIoXKeHHble 3apybeXKHbIMU
YY€eHbIMU, B 3TOM Crly4Yae okasasnmcb Manoad-
deKkTUBHbBIMU. Pa3zpaboTaHHble YCTPOMCTBA
ObININ N3roTOBMIEHbI N CMOHTUMPOBAaHbI Ha MOCTY.
AHanormnyHble 3agayn rno raleHunio aspoynpyrmx
KkonebaHuin pewanucb B 1996-2016 rr. ons npo-
JNIETHbIX CTPOEHWI MOCTOB Yepes pekn ToMb

B I. Tomcke, MpTbiw B r. OMcke, ToMb B . KeMe-
poBo, O6b B . HoBocubupcke, yepes peky
Mapxa B AkyTun Ha dbepepanbHom

aBTOTpacce «Bunion».

N2 1 paTa rocyaapcTBeHHOro KOHTpaKTa:

‘ FOCKOHTPAKT 14.740.11.0428 ViccnenosaHue
a3pOANHAMUNYECKMX XapaKTEPUCTUK TUMOBbIX
CeYeHWUN NMpPOoeTHbIX CTPOEHUIN MOCTOB
2011-2013.
n 6 ®UM «PasBnTtre TpaHCNoOpTHOM cnucTembl Poc-
PaBOO ﬂaHaTeﬂb cumn Ha 2010-2015 ropbl», ABa rpaHTa POOU,
DenepansHoe rocyaapcTBeHHOE 6ornee fecaTn Xxo340roBOPHbIX PaboT.
6ropxeTHoe obpasosaTenibHoe H r Ty -
y4p Bbicwero DKOHOMUYecKU adhPeKT OT BHEAPEHUS pe3yrib-
«HosocKGMpcKmii rocynapcTeerHbI H3TM TaToB paboT HanpaBneHus «MpoMbilLneHHas
TEXHUYECKUI YHUBEPCUTET»

aspoamHaMmKa», MOATBEPXKAEHHbIN akTaMmn
BHeApeHUsl, COCTaBseT COTHU MNH py6.

40 H3TU
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TPAHCPOPMUPYEMbIX KOHCTPVKLI.VIM AN OBECINEYEHUA
3AOAHHOIO CPOKASKCI/TYATALIMM KOCMUYECKOIO AMMAPA

KonebaHus KpynHorabapuTHbIX TpaHcHopMU-
pyeMbiX 3/IEMEHTOB KOHCTPYKLMN KOCMUYEeC-
KOro anmnapara, BO3HMKaloLWme npu BKove-
HUN KOPPEKTUPYIOLWMX OBUraTenei, okasbl-
BalOT B/IMSIHME Ha KayecTBO paboTbl 6opToBOM
annapaTypbl, 3aTPyAHSIOT yrpaBneHve anna-
paToM, a TaK>ke BO MHOIOM OrpefensioT
pecypc usgenusi. Ins paspaboTkn Meponpus-
TUM MO CHMKEHWNIO MHTEHCUBHOCTU BbIHYXK-
AeHHbIX konebaHuin KpynHorabapmTHbIX
KOHCTPYKLMAN HEOBXOANMMO 3HaTb XapakTepuc-
TUKU UX COBCTBEHHbIX TOHOB KonebaHun,
onpepgensieMbix Mo pesynbTataM MoAasibHOro
aHanusa.

MpoBoanMble MCCNenoBaHWS HarNpaBeHbl

Ha pa3paboTky MeTofoB onpeaeneHus auHa-
MUYECKMX XapaKTePUCTUK KPynHOrabapuTHbIX
KOCMNYECKMX KOHCTPYKLMIA NO pesynbTataM
3KCMEepUMEHTaNIbHOro MoJaNbHOro aHannaa
1x pparMeHTOB B 1a6OPaTOPHbIX YCTOBUSIX.
PazbueHune Ha dparMeHTbl 06ycnoBneHo 6onb-
LINMU pa3MepaMmn 1N CIIOXKHOCTbIO KOHCTPYK-
L COBPEMEHHOIO KOCMUYECKOro annapaTa

B opbuTanbHoOM KoHbUrypauumn. Moaxon npea-
nonaraeT NpoBeAeHue NUCnbiTaHW GparmeH-
TOB, MOEHTUPUKALIMIO MaTEeMaTUYECKMX Mofe-
nen doparMeHTOB MO pe3ysbTaTaM UCMbITaHUI,
MOCTPOEHME MONHOM MaTeMaTU4YeCKon Moaenu
BCeM KOHCTPYKLIMM Ha OCHOBaHUM CUHTe3a
Mopener ¢parMeHToB, onpeaeneHne guHaMmn-
UYECKNX XapakKTepPUCTUK BCEN KOHCTPYKLIMU MO
MONHOM MaTeMaTUJYecKom Moadenu.

Paspa6oTtumk
BepHc B.A.

Ha paHHbI MOMEHT nosy4yeHbl cnegyrouwme
Hay4Hble pe3ynbTaTbl:

B cosgaHa cucTeMa akTUBHOM KOMMeHcaumm
CUN rpaBuUTaLMmn ¢ PyHKLIMEN MHOrOTOYEY -
HOro BO36y>aeHus konebaHun obbekTa
MCMbITAHNN U U3SMEPEHMEM MapaMeTpPoOB
OBWKEHWNS TOYEK MPUNOXEHUS CUM

[ raspaboTaH MeTof MOCTPOEHWS MaTeMaTu-
yeckux Mopenel pparMeHToB KpynHoraba-
PUTHBIX KOHCTPYKLMIA MO pesyrbTataM
MOAAsbHbIX UCMbITaHUM

K pa3paboTaHa MeToAoMOrvsl MOCTPOEHWS
MOSIHOM MOAENU KOHCTPYKLMW U3 OTAENbHbIX
¢$parMeHTOB C U3BECTHBLIMU CBOMCTBaMMU

[ paspaboTaH MeTof, 3KCNepUMeHTaIbHOro
onpepeneHns cun BO3AYLWHONO CONpPOTUB-
NEeHVst ANS UX KOMMEHcaumn B MofarnbHbIX
NCMbITaHWUAX

n pa3pa60TaH MeTo[ OLEeHKU BTINAHNA CUC-
TeMbl YNpyroro BbiBeWMBaAHUA Ha TOYHOCTb
pe3ynbTaToB MO4aNbHbIX UcnblTaHUM

NccnepoBaHusa NpoBogsaTCs COBMECTHO
¢ AO «MHPOPMaLIMOHHbIE CMYTHUKOBbIE
CUCTEMbBI» UMEHW akageMumka M. @. PelleTHEBa».




MH®OPMALIMOHHbIE
TEXHOJ1IOrUu
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MHTEJIJIEKTYAJIbHAA
CUCTEMA PACINTO3HABAHUA
OBPA30B

Paspa 60TUMK: O6nacTb NpUMeHeHus:

Kadenpa aBTOMaT3npoBaHHbIX KaK AN rpa)kOaHcKoro, Tak 1 aons
cucTteM ynpasneHus (Tomunoe U.H.) KOMMep4YecKoro NCnosib3oBaHuA

CucTeMa ONTUYECKOro pacrno3HaBaHus
06pa3oB — 3TO TEXHOMOMMA aBTOMaTUYECKOro
YCTaHOB/EHUS COOTBETCTBUSA O6bekTa,
Habno4aeMoro CUCTEMON KOMMbIOTEPHOIO
3peHus, obbekTaM onpeenieHHoro B1aa

Wnn Knacca

MOTOBHOCTb K UCMO/Ib30BaHUIO:

MMeeTCs OnbITHbIN obpasel ﬂpaaooGnanaTenb

D

GIORNET0G OBPAORATTINOE HIFTY
3koHoMuyeckas 3¢pPeKTUBHOCTb Y4PeKACHHE BLICILErO 06PasoBaH/a
OT UCNOJb30BaHUsA pa3paboTKu: «HoBOCHBMPCKUIA rOCYAAPCTBEHHbIN H 3T M

TEXHUYECKUI YHUBEPCUTET»

He MeHee 1 MNH pyb6. B rog,
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OBOPYOBAHME OJ1S1. g
MPOU3BOACTBA MYHKTOB: -
CEKLUMOHNPOBAHUSA s
(PEKNOY3EP)

2

44

Paspa6oTumku

MpoxopeHko E.B., YepenaHckuin B.H.

Peknoysep — 3To KOMMyTUpYlOLLlee
YCTPOWMCTBO Ha OCHOBE BaKyyMHOIo
BbIK/tOMaTENSA, aBTOMATUYECKM OTK/oYaloLee
NIVHUW 3neKTpornepeaayun B criyvyae aBapum

MonesHas Mopenb:

B HanmMumm

SkoHoMuyecKas 3¢ppeKTUBHOCTb
OT UCMO/NIb30BaHUsA pa3paboTKu:
He MeHee 10 MNH pyb6. B rog

O6nacTb NpUMeHeHus::

CUCTEMbI SHEpPreTnkn

E

MpaBoo6nanatensb

®epnepanbHoe rocyaapcTBeHHoe
6lomKeTHOE 0BpasOBaTeNbHOE H r Ty
yu v
H3TU
eT»

H3TKM



OMNTUYECKUU 3D-CKAHEP

O6nacTb NnpUMeHeHUs:
ckaHupoBaHune 3D-o6bekToB

Paspa6oTumku
MNy>os B.W., NnbuHbix C.IM.

Ecnu BaM HyxHa 3D-mopgenb anst 3D-
rneyaTu, os Bac €CTb HECKOJbKO MyTel: Bbl,
KOHEYHO, MOXXeTe co3aaTb cBoto 3D-Mopenb
C Hyns B nporpamMme 3D-MogenmpoBaHus
VNN HaNTWU NOOXOASLLYIO B MHTEPHETE,

HO Bbl TaK)K€ MOXETe OTCKaHMpPOBaTb
CYLLECTBYIOLWMIA 06bEKT

TOTOBHOCTb K MCMOJIb30BaHMIO:
VMIMeeTCs OMbITHbIV obpaseL,

3koHoMuyeckas 3¢ppeKTUBHOCTb
OT UCNOJb30BaHUA pa3paboTKu:
He MeHee 1 MNH py6. B rof,

MpaBoo6napaTenb
PepeparnbHoe rocyaapcTBeHHoe
BlopreTHoe obpasoBaTensHoe H r Ty

YHPeXAeHMe BbiCWEro 06pasoBaHms

«HOBOCHBMPCKIE rOCYAAPCTBEHHDIIA H3 I M

TeXHUUECKUT YHMBEPCUTET>
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OPUIT'MHAJIbHASA
CUCTEMA
CYPOOIMNEPEBOOA

Paspa6oTtumkmu

Mpnd M.I., leHmnaTynuHa E.B., Lon E.B.,
LWeran B.P., JlykosiHblueB A.B.

B HacTosilee BpeMs B Poccun cyliecTBytoT
TPY OCHOBHbIX CpeACTBa KOMMYHWUKaLMW, Npe[-
Ha3HaYeHHbIX ANs MyXMX 1 cnabocnbiwallmx
nNofen: fakTunbHas asbyka, KanbkupytoLast
>KecToBasi peyb, PyCCKUI XKeCTOBbIN A3bIK.
MepBble ABa CpeAcTBa, B OT/IMUME OT TPETbero,
He SIBMSIOTCH CaMOCTOATENbHBIMW CEMUOTUYEC-
KUMW CUCTEMaMU, a NMLLb KOAMPYIOT onpefe-
NIeHHble COCTaB/sIoLLME PYCCKOro 3ByYallero
A3blka (BaKTWUbHas azbyka koampyeT BykBbl
pycckoro andasuTa, KanbkupytoLias

peyb — cnosa).

Cdepa KOMMyHMKaLMM, AOCTYNHas HOCUTENSM
pycckoro »ectoBoro s3bika (PXXA) noka
3HaYMTENbHO YXKe, YeM Yy HocuTenen
pycckoro 3By4allero s3sbika (P34).

MHOrmMe NCTOYHUKU TEKCTOBOW MHPOpMaLMmn

1 KaHasbl 93blIKOBOW CBSA3M OCTalOTCSt HEAOC-
TynHbiMK. CO3[aHne aBTOMaTUYeCKOro cypao-
rnepeBoauYMKa, COCOBHOMo OCYLLECTBASTb
OBYHanpaB/ieHHbIN nepeBop, TekcTos ¢ P34

Ha PXXH n obpaTHO, NO3BONMUT CYLLECTBEHHO
pacwumpuTb chepy UCMOSIb30BaHMS KECTOBOMO
A3blKa. «3BYyYaLLMM A3bIKOM» 3[eCb MMeHyeTCcs
©CTEeCTBEHHbIN A3bIK, UMEIOLLUI 3BYKOBYIO
dopMmy. MNpn 3TOM 06BEKTOM PaCCMOTPEHUS
He 06s3aTeNnbHO JOMKHA BbiTb MMEHHO 3BYKO-
Basi $opMa, B YaCTHOCTW, aBTOMATUYECKUI
rnepeBof, MOXET ObITb OPUEHTUPOBaH Ha npe-
obpasoBaHVe NUCbMeHHOWM GOpMbl 3BYYaLLErO
f3blKa B XXECTOBbIN A3bIK.

O6nacTb NpMMeHeHus:

CUCTeMbl cypaonepeBsofa
HeﬂOBeK—CMapﬂﬁOH-QGHOBeK

MpaBoo6napatennb

®epnepanbHoe rocyaapcTeeHHoe
BlomreTHOe obpasosartenbHoe
yupeXxaeH/e BbiCUIEro 0BpasoBaHus

HIFTY
H3TU

«HOBOCMBMPCKMiH rOCYAAPCTBEHHII
TEXHUYECKMIA YHUBEPCUTET»
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MOTOBHOCTb K UCMOJIb30BaHMIO:

pa3paboTka MOSIHOCTbIO roToBa
K MPOMBILLIEHHOMY UCMOMb30BaHMIO

SkoHoMuyecKas 3¢ppeKTUBHOCTb
OT UCMOJIb30BaHWs pa3paboTKu:

He MeHee 1 MNH py6. B rog,

H3TU
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MpaBoo6napaTenb

DepepanbHoe rocyfapcTBeHHOe
6romreTHOe obpasoBaTenbHoe
YHPEXAEHIEe BbICWEro 06pasoBaHmst

«HOBOCHBUPCKUIA rOCyAapCTBEHHbIA
TEXHNUYECKMIA YHUBEPCUTET»

NETI

NPOrPAMMHbI MOAY/1b PELLEHUS MPSIMOMN 3A0AYM
AQPOIJIEKTPOPA3BEAKHU C rPYNNMUPOBAHUEM
Mo NONOXEHUSAM MPUEMHO-FEHEPATOPHOM

YCTAHOBKWUU NO BPEMEHAM C YYETOM
PA3HOBbICOTHO CbEMKU U OCOBEHHOCTEM
ATMMAPATYPbl ASPOCUCTEMBI

Paspa6oTtumku:

Barun [.B., Kucenes [.C., KowkuHa tO0.U., Mepcosa M.T., Conoenuumk O.I".
CBuaeTenbcTBo O6nacTb NpUMeEHeHUs

Ne 2018619456 per. 07.08.2018, 01.05.LE, 01.02.EW

3asaBka N2 2018617033 o1 06.07.2018

MporpamMma npegHasHayeHa s pacyeTa Tpex-
MepPHbIX HECTaLMOHaPHbIX 3N1EKTPOMArHUTHbIX
noner B 3agayax aspoanekTpopassenku. Mpor-
paMMa OCHOBaHa Ha TEXHOOrMM MNOCTPOEHMUS
Crna)kvBaloLWmMx CralkHOB NPW ONUCaHUM perb-
eda 1 U30rHyTbIX CrioeB 3eMn U Ha KOHEYHO-
3/1eMEHTHbIX annpokcumaumsx. MossonseT
YUUTbIBaTb CITOXKHYIO Fe0NIorM4ecKyto CTpyK-
TYpY cpefbl 1 OCOBEHHOCTU MPUEMHO-TeHe-
paTopHoW anmnapatypbl (GopMy, BbICOTY

1 B3aMMHOE pacronoXxeHue npueMHmka(-os)

M reHepartopa).

BbluncneHnst onTUMM3MPOBaHbI MyTeEM pacyeTa
BNN3KUX MOSOXKEHWNN NMPUEMHO-FreHepaTOpPHOMN
YCTaHOBKM Ha OOHOWM KOHEUYHO3/IEMEHTHOM
ceTke (rpynnupoBaHMe Mo MONOXEHUAM)

M MCMONb30BaHWSI TPEXCOMHOM anmnpokcnma-
LMK MO BPEMEHUN C KYCOYHO-MOCTOSIHHbBIM
LIaroM v rpyrnnmpoBaHMeM no BPEMEHW.
Mopynb ncnonb3yeTcs B cocTaBe MHPOpMaLm-
OHHO-MPOrpPaMMHOM CUCTEMbI NS

06paboTKM AaHHbIX.

PaspaboTka BbINonHeHa
Nno rocynapCTBEHHOMY KOHTPaKTy
Ne 14.574.21.0156 ot 26.09.2017

H r Ty MOTOBHOCTb K UCMO/Ib30BaHUIO:

H3TM pa3pa60TKa MOSIHOCTbKO roToBa
K MPOMbILWTIEHHOMY NCMO/1b30BaHUIO

a7



NMPOMPAMMHO-AMMNAPATHbIA KOMMJIEKC
KOHTPOJIA U YIMNPABJIEHUA OOCTYIOM
HA BA3E WI-FI POYTEPOB

Paspa6oTumku

Kadenpa 3awmTbl MIHGOpMaLMm
(BorpaHoB A.A., ManaxoBa E.A., PeBa N.J1.)

MpaBoo6napnarenn

DepepanbHoe rocyaapcTeeHHoe

BlopkeTHOE 0BpasoBaTenbHoe H r I y
wero

yup! BbiC

«HoBocK6MpCKIin rocyAapCTBEHHbIN H3 I M

TEeXHUYECKMI YHUBEPCUTET»

CucTteMa pernctpaumm ABMKEHUS

Ha OXpaHAEeMOM Ob6bekTe Mpu HanUuUu nnn
OTCYTCTBUW Yy YenoBeka ycTpomncTtea ¢ Wi-Fi-
mopayneM. Bo MHOrmx 3gaHuax NonHOLEHHO
PYHKLMOHUPYIOT KOprNopaTUBHbIE

n obuwecteeHHble WI-FI ceTu, cucteMa
MCMNOSb3YET YXKe pasBepHYTYo MHPPaCTPyK-
TYpy ANa onpeneneHnst Hannmums niogen

B NMOMELLEHNN U UX MECTOMOSIOXKEHNS.

HeT COMHeHMs1, UTO 3TO IKOHOMUYECKU
BbIFrOAHEN YCTaHOBKW OTAENIbHOM CUCTEMbI
KOHTpOnsa JocTtyna.

FOTOBHOCTb K UCMO/Ib3OBaHUIO:
MMeeTCsi OMbITHbI obpaseL,

SkoHoMuyeckas 3¢pPeKTUBHOCTb
OT UCMOJIb30BaHUsA pa3paboTKu:
He MeHee 1 MiH pyb6. B rof,

48 H3TU



- CUCTEMBI OBHAPY)KEHUS

ot

BTOP)XEHUN

(MHOOPMALIMOHHASA
BE3OMNACHOCTD)

CucTeMa O6Hapy>KeHUs BTOPXXEHUI —
nporpaMMHoe UK annapaTtHoe CPeacTBo,
npegHasHayYyeHHoe a5 BbisiBNeHUs GakToB
HeaBTOPM30BaHHOIo AOCTYMNa B KOMMblOTEP-
HYIO CUCTEMY WU CeTb IGO0 HeCaHKLIMOHNPO-
BaHHOrO YrpaB/ieHUst UMW B OCHOBHOM Yepes
MHTepHeT. CUCTEMbI OBHaPYKEHUSI BTOPXKEHWNIA
obecneynBaloT AOMONMHUTESbHbIN YPOBEHD
3aLNTbl KOMMbIOTEPHBIX CUCTEM.

CucTeMbl OBHaAPY>XeHWNsI BTOPXKEHUIA UCMONb3Y-
1OTCS ANst O6HaPYXXEHUs1 HEKOTOPbIX TUMOB Bpe-
OOHOCHOW aKTUBHOCTU, KOTOpasi MOXKET Hapy-
LWNTb 6€30MacHOCTb KOMMbIOTEPHOM CUCTEMBI.
K Takol akTMBHOCTW OTHOCSITCSI CeTeBble aTaku
MPOTMB YI3BMMbIX CEPBUCOB, aTaku, Harnpas-
JIeHHble Ha MOBbIWEHWe NMPUBUMIErNA, HEaBTO-
pU30BaHHbIM AOCTYN K BaXXHbIM dainam,

a TaKke OencTBMS BpedoHOCHOro nporpam-
MHOro obecneyeHus (KOMMbIOTEPHbIX BUPYCOB,
TPOSIHOB U YepBeit).

FOTOBHOCTDb K UCMO/Ib30BaHUIO:

MMeeTCs OMbITHbIN obpaseL,

SkoHoMuueckas 3¢pPeKTUBHOCTb
OT UCTMOJIb30BaHUs pa3paboTku:

OT WUCMOMb30BaHMA Ha OQHOM MPeanpUATAN
16 MnH pyb6. B rop,

NETI

MpaBoo6napaTenb

PepepanbHoe rocyaapcTBeHHoe
BlopreTHoe obpasoBaTenbHoe
YHpeXAeHIe BbICUEro 06pasoBaHmst

HIFTY
H3TU

«HOBOCMBUPCKMIA rOCyAapCTBEHHDIN
TeXHUYECKMIA YHUBEPCUTET»

Paspa6oTumkmu
MouweHko J1.A., 3bipsHoB C.A.

O6nacTb NpUMeHeHus:

B KOPMOpaTUBHbIX N YaCTHbIX CeTAaX
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PA3SPABOTKA CUCTEM
YMNMPABJIEHUA
CTABUJTUSALUN,
CUCTEM ABTOMA-
TUSNPOBAHHOI'O
YMNMPABJIEHUA
TEXHOTOMM4YECKUMU

NMPOLLECCAMMU,
YHUKAJIbHOI'O
NnPOrPAMMHOIO
OBECINEYEHUA

O6nacTb NpUMeHeHus:
KaK Ans rpaXkAaHCKoro, Tak 1 Ans
KOMMEPYECKOrO MCMOMb30BaHMA

Paspa6oTumku

Xmygp B.A., TpybuH B.I., ®paHuy3oBa lA.,
BoeBopga A.A., dknumeHko A.A., PomaHos E.J1.,
BactoTkuHa UN.A.

BornbLuoe KONMYecTBO HayKOeMKMX
anpobUMpoBaHHbIX PeLleHui ans
aBTOMAaTMYECKOrO yrnpaBreHus, pa3paboTaH
pPsSiA POBOTOTEXHUYECKNX MaHUMYNIATOPOB,
NPOrpaMMHbIX U MPOrpaMMHO-anmnapaTHbIX
N3MePUTENbHBIX W YNPaBISOWMX KOMMIEKCOB

MpaBoo6bnapnatens

DepepanbHoe rocyaapcTeHHoe
BlopkeTHOE 0BpasoBaTensHoe H r I y
Bbiclero

PeXA

«HoBocn6MpCKmin rocyAapCTBEHHbIN H3 I M

TEeXHUYECKMI YHUBEPCUTET»

Uso6peteHue Ne / naTeHT:

2522899 (ot 20.07.14), 2541684
(oT 20.02.15), 2540461 (0T 20.02.15),
2566339 (ot 20.02.15)

MOTOBHOCTb K MCMOJb30BaHMIO:

OMbITHble OB6PasLibl CUCTEM yrpaBieHUs

M CTabunmsaumm, rMpOCKONUYECKMxX
nnatdopm, GanaHcmpyrowmx poboToB
(cureen), MaHUMNYNSTOPOB W MPOrpPaMMHbIX
NPOAYKTOB K HUM

SkoHoMuueckas 3¢pPeKTUBHOCTb
OT UCNONb30BaHUsA pa3paboTku
B NPOM3BOACTBE:

He MeHee 2 MfH py6. B rof,

H3TU



HAYYHO-OBPA3OBATEJIbHbIE
LEHTPbI U JTIABOPATOPUUA

HI'TY H3TU

HanpaBneHue «MHpOpMaLMOHHbIE TEXHOTOMUU»

CynepkoMnbtoTepHasi rpua-cnucteMa

MexdakynbTeTckas nabopatopus Cisco Systems

Na6bopaTtopus «NporpaMMHo-annapaTHoe obecneveHne MHGOpPMaLMOHHOW 6e30MacHOCTU»
JNabopaTopusi NporpaMMHO-TEXHNUYECKMX CPeACTB 3alnTbl MHGOPMaLMM

JlabopaTopusi TeXHUYECKMX CPEACTB 3alUMTbl MHPOpPMaLMn

JTabopaTopus TeXHNYECKMX CPeACTB OXpaHbl

ABTOPW30BaHHbIN PerMoOHanbHbIl y4ebHbIl LieHTp «LeHTp TexHonoruni National Instruments»

MNoppobHasa nHdopmaums o HayuyHo-obpasoBaTeNbHbIX LeHTpax 1 nabopatopuax HITY H3TU
npencrasneHa Ha oduLManbHOM calTe nstu.ru B pasgene «Hayka n MHHOBaUMM» BO BKagke
«HayuHo-o6pasoBaTenbHble LIeHTPbl U NabopaTopum»
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MOAEJ1b OBYYEHUA U UHOUBUAYAJIbHOIO
KOMIMJTIEKCHOI'O COMNMPOBOXXAEHUSA

OBYYAIKOLWNXCA C MUHBAJTIMOHOCTbIO
n orrAHM4EHHbIMU BO3MOXXHOCTAMU 300POBDbA

Mopenb obyyeHus U MHAMBUAYAIbHOIO COMpPO-
BOXAEHUS YYaLLUMXCS C UHBaNVMAHOCTbIO paspa-
60TaHa No 5 KOMMNOHeHTaM:

B ob6yuyeHne CTyOeHTOB C MHBaNIMAHOCTbIO
C y4YeTOM CO3[aHunsi cneunasnbHbix obpasoBa- Pa3p360T‘-|MKM
TeNbHbIX YC/IOBUI, B TOM YMC/IE C UCTONb30- Ocbmyk J1.A., MoxenkuHa J1.6., Oertapesa B.B.,
BaHWEM AMCTaHLMOHHbIX OBpa3oBaTebHbIX XKnaHoBa W.B., Mosrosas T.l., dertapesa T.H.,
TexXHONormm MenbHukoBa M.C., MawaHoBa A.C., Beptunk A.A.,

Tpaynbko E.B., NoneHosa T.A., BonueHko C.10.,
3apxxeukas t0.M., Bonkosa K.A., CyTbipuHa M.TM.,
BapuHoBa O.A.

n coumanbHO-NCcnxonornyeckoe conpoBsoxXxae-
HMe C y4eTOM CcOo34aHunA cneumarnbHbiX yCno-
BUM Ans CTYAEeHTOB C MHBaNMOHOCTbIO

B npodopueHTaumoHHas paboTa ¢ abUTypueH- l'lpaBOOGHap,aTenb

TaMu C UHBaNNOHOCTbIO, X POAUTENAMU DepepanbHoe rocyaapcTaerHoe

1 3aKOHHBIMW NPEACTaBUTENSAMMN» B AR S HITY
I nocTtpoeHune npodeccroHanbHoM TpaekTo- oy CToCHHN H3TM

pun 1 dopMrpoBaHMe NpodeccroHarbHOM
MOTUBaLMM CTYOEHTOB C MHBaNIMAHOCTbIO

B copevicTBue TpyaoyCTpOUCTBY
1 MOCTAMUMIIOMHOE COMPOBOXAEHWE CTYAEH-
TOB U BbIMYCKHUKOB C MHBaNIMAHOCTBIO

B Ka)/O0M KOMMOHEHTe pa3paboTaHbl 1 Onu-
CaHbl HOPMaTUBHbIE, OPraHN3aLUMOHHbIe, NHOP-
MaLMOHHbIE, TEXHOMOrMYeCKNe MHCTPYMEHTI
BHEAPEHWSI B NPaKTUKY UHKTIO3UBHOMO 06paso-
BaHUsl.

MoTOBHOCTb pa3paboTKM K MCMO/b30BaHUIO:

MOo[esib MONMHOCTbIO MOTOBa K BHe4PEeHUIo

B obnactun opraHm3auun BbiClLero O6pa3OBaHVIFI
ona nvyg, € orpaHnM4YeHHbIMM BO3MOXXHOCTAMU
300pOBbA N MHBaNINOHOCTbLIO

O6nacTb NpUMeHeHus:

05.03.HA; 05.04.WM; 05.04.WY — kofobl MeX-
OyHapoAHOW Krnaccudukaumm oTpacnen Hayku;
obpasoBaHue, Bbicllee obpasoBaHMe




OUATHOCTUKA
COLUMUAJTIbHOM
CUTYALIUU

M NMOTEHUUANA
OBLWECTBEHHOIO
YYACTUSA

B IOKAJIbHbIX
COOBLECTBAX

PaspaboTumku:
CkanabaH U.A., BonyeHko C.1O.

MpaBoo6napaTenb
®denepanbHoe rocyfnapcTBeHHoe
R sk HIFTY

yupeXaeHHe BbicLero 06pasosaHks

TEXHUYECKUIA YHUBEPCUTET»

54

BkntoyaeT B cebsi COBOKYMHOCTb METOLOB
OMarHoCTUKM CoumarnbHOM CUTyaLmm

1 noTeHumana obLecTBEHHOro y4acTms

01 Pa3BUTUSA aKTUBHOCTU FpaXkaaH B Lenax
pelweHns NpobaeM nokasnbHbIX COOBLLECTB.

O6bEKTOM AMarHOCTUKW BbICTYNaeT BOCMpU-
ATUE XUTENSIMU TEPPUTOPUMN N COOBLLECTBa
(PEKOHCTPYKLMS 06pa3 TeppuTopumn, obpasa
coobuecTBa, 6apbepoB, NPOBNEM N HANUYNS
pecypcoB Ans pasBUTUS TEPPUTOPUM).

Ucnonb3yeMble MeToAbl: aHaNM3 coumanb-
HbIX CeTel U MHTePHET pecypcoB, KOHTEHT
aHanus, HAMBUAYarnbHblE U rPyNnoBbie
VHTEpPBbIO, POKYC-rpynrbl C UCMONb30Ba-
HWEM COBMECTHOIO COLManbHOro
KapTUpOBaHUS.

[aHHasa TexHonorus 6bina ncnonb3oBaHa
npu aHanuse noceneHu HoBocnbUpCKomn
obnacTtu (p.n. CysyH, n.r.T. OpAabIHcKoe,
n.r.T. KonbiBaHb 1 r. HoBocnbupcka un (Mm1K-
POparioH «3aTynnHKa»).

TexXHONOrns MOXET BbITb UCMONb30BaHa
npv pas3paboTke NPOrpamMM yCTONYMBOIO
PasBUTUS TEPPUTOPUIA FOPOACKNX N CENbC-
KUX MOCENEHNI, a Tak)Ke MEXaHW3MOB BOB-
JIeUEHWS XKUTENEN B MPOEKTbl Pa3BUTUS.

H3TU



PASPABOTKA MOAEJIN YNPABJIEHUA
MEXXHAUUNOHAJIbHbIMU
N MEXXKOH®ECCHNOHAJIbHbIMU

OTHOWEHNAMU B CUBUPCKOM PEFTMOHE

Pa3P360T‘-|MKM FoTOBHOCTb pa3paboTKM K UCMONb30BaHUIO:

Moeslb MOTHOCTbIO MOTOBa K BHEOPEHUIO

OcbMmyk J1.A., Oepvra E.C., XXpaHosa N.B. B chepe HaLMOHANBHOM NOAUTUKM PD

Mopenb ynpaBneHus MeXKHaLMOHanbHbIMU O6nacTb NpUMeHeHUs:

1 MeXXKOH®MECCNOHaNbHbIMK OTHOLLIEHUSIMU 05.09.WU SOCIAL SCIENCES,

B CMBUPCKOM pervoHe HamnpasfeHa Ha cofe- INTERDISCIPLINARY — Kogbl MexayHapoaHoOM
CTBUE B rapMOHM3aLMN MEXITHUYECKMX OTHO- KnaccuwmKaumm otTpacne Hayku; obpasosa-
LWEHWNIN U NMPOPUNAKTUKN MEXKITHUYECKNX KOH- Hue, Beicluee o6pa3oBaHve

GNUKTOB NyTeM NpoBeaeHUs:

O MOHUTOPUHIOBbLIX COLMONOrMYECKNX
M KOHONIMKTONOMMYECKUX NCCrefoBaHni

O 3KCnepTHOM OLEHKU COCTOSIHUS MEXHaLM- - ' 7 '
OHarbHbIX U MEXKOHPECCHMOHANbHbBIX OTHO-
LeHNn

0 opraHusaummn 1 NnpoBeaeHUs MEPONPUSTUAN
Mo HaNaXXMBaHWIO MEXKYJIbTYPHOMO
coTpyAHMYeCTBa Mexzay HapoAamun 1 3THU-
YecKMUMM rpynnamu, HacensoLWmMMmn
CUBUPCKNiA permoH

=

MpaBoo6napaTenb
PepeparnbHoe rocyaapcTBeHHoe
BlopreTHoe obpasoBaTensHoe H r Ty

YHPeXAeHMe BbiCWEro 06pasoBaHms

«HOBOCHBMPCKIE rOCYAAPCTBEHHDIIA H3 I M

TeXHUUECKUT YHMBEPCUTET>
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HAYHYHO-OBPA3OBATEJIbHbIE
LLEHTPbI U JIABOPATOPUU

HI'TY H3TU

HanpaBneHune «HoBble MaTepuarbl U TEXHONOIrUU»

YUYeBHO-Hay4YHO-NPOU3BOACTBEHHbIN LIEHTP /1Ta3€PHbIX W NNa3MEHHbIX TEXHONOM I
Hay4yHo-o6pasoBaTenbHbIf LEHTP «HOBble MaTepuarbl Ha OCHOBE TEXHOMEHHbIX OTXOA0B»
NabopaTtopust KaTaNUTUYECKOro CUHTE3a HAaHOCTPYKTYPHbIX MaTepuanoB

LleHTp aBTOMaTU3MPOBaHHbIX PACYETOB U NMPOEKTUPOBAHUS

LIeHTp KONNEeKTUBHOMO MoMb30BaHWA «J1labopaTopusi 3N1eKTPOHHOM MUKPOCKOMUM»
MeTannorpadpuueckas naéopartopus

TepMuueckas naéopatopums

LleHTp KOJTTeKTNBHOIO Nosib30BaHUSA «MaTepmanoseneHme N HAHOTEXHOMOrnm»

HesaBucKUMBbIN UCnbITaTesNbHbINA LLEHTP
«MpoMbiwneHHas 1 akosormyeckas 6esonacHoOCTb»

JTabopaTopusi aHanMsa roproye-cMa3ouHbIX MaTepUanos

JabopaTopusi HepaspyLaloLWero KOHTPoss

JTabopaTtopuisi MPOMBILLNIEHHOM 3HEPreTUKM

NabopaTopusi paspyLuaowmx 1 ApYrnx BUOOB UCMbITaHWR

JabopaTopusi TeNNoo6MEHHbIX MPOLECCOB Y aBTOMaTU3aLMMN SNEKTPOTEXHONOMMYECKMX KOMIMIEKCOB
JTabopaTopusi TEXHOreHHbIX GU3NYECKUX 3arps3HEHWI

JlabopaTopus 3n1eKTpOMarHUTHOM COBMECTUMOCTH
NabopaTtopus aHeprocbepexeHus
SkoaHanuTuyeckas nabopatopus
SnekTpousMepuTenbHas nabopatopus

a

a

a

a

a

a

O nNabopaTtopusi GU3MKO-MEXaHUYECKMUX UCTbITaHW

a

a

a

a

O Ortaen akcnepTy3bl MPOMBILNEHHOM W 3KONOrMYeckon 6e30nacHoCTU
n

MH-nabopartopusa «Pabpuka NPoOLLECCOB»

JNnH-nabopatopus «Pabprka NpoLLEeCcCoB» OTKpbITa B pamMkax [1porpamMmbl pasBuTus
OMOPHOro yHMBEPCUTETA. DTO YYEOHbIN LIEHTP, B KOTOPOM BeAeTcs obyyeHne npuHumnam
M HCTPYMeHTaM 6epex/IMBOro npomnsBOACTBa Ha OCHOBE MMUTaLMW pearbHbIX NMPOoLLeccoB
NPON3BOACTBEHHbIX U CEPBUCHbIX KOMMaHUM.

MoppobHast HpopMaLms O HaydHO-obpa3oBaTeNbHbIX LieHTpax 1 nadopatopusix HFTY H3TU
npencrasneHa Ha opuLManbHOM calTe nstu.ru B pasgene «Hayka n MHHOBaUMM» BO BKagke
«HayuyHO-06pa3oBaTesibHble LIEeHTPbl U nabopaTtopum».
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HAYYHbIE LWWKO/JbI

HI'TY H3TU

CraTnyeckas U aAMHaMM4yeckasi NPOYHOCTb, YCTOMUYNBOCTb, pa3pyLueHNe aBUaLMOHHbIX
M MaWMHOCTPOUTESIbHbIX KOHCTPYKLIUIA

Tennodpusuka n TeopeTnyeckas TenjoTexHnka

TexHoNnormm UCKyCCTBEHHOro MHTEN/IeKTa AJ1I ONTUMU3aLMU PEXXMMOB 3/IEKTPO3HEPreTUYEeCKUX CUCTEM
YnpaBrieHue B 3HepreTuke

YnpaBsneHue peXkuMaMm 3/1eKTPO3HepreTU4Yecknx cucTeM

YnpaBrneHue 35ieKTpo3HepreTMYeckMMmn cucteMamm

AnekTpodusnkKa BbICOKUX HaNpsHKeHUn

SHeproonTuMarsibHble YCTPOACTBA CUIOBOI 3/IEKTPOHUKU

SDHeprocb6epe)eHue B 3/IeKTPOTEXHUUECKUX CUCTeMaX

KOHTaKTbI:
project@corp.nstu.ru

MoppobHasi HpopMaums o HaydHbix Wwkonax HITY H3TU npeactaBneHa Ha oduumanbHOM cante
nstu.ru B pasgene «Hayka 1 MHHOBaLMM» BO BK1aake «HayuHble LWKOsbI».
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HAYYHbIE LWWKO/JbI

HI'TY H3TU

KoMnbioTepHble MeToAbl aHanM3a AaHHbIX M UCC/Ie[0BaHUS CTaTUCTUYECKMX 3aKOHOMepHOCTen
MaTteMaTuueckas noruka, anreépa u Teopus umcen

MeToabl KOHEUHO3/IEMEHTHOrO MOAENIMPOBaHUA U HAyKOeMKoe nporpaMMHoe obecneveHue

MeTtopbl MOpeNMpoBaHUA CTaTUMECKUX U AMHaMUYeCKNX MHOropaKTOpPHbIX 06beKkToB
CTOXacTU4YeCKon Npmupoabl

Mukpo- u HaHO3NIeKTpOMeXaHU4Yeckmue CUCTeMbl

HoBocnbupckas wKona MHCTUTYLIMOHA/IbHOM 3KOHOMUKU M SKOHOMUYECKOM NONTUTUKUN
Mpo6nembl coBpeMeHHOro MaTepuanoBeaeHUs

PasBuTre coBpeMeHHOW Teopumn MapKeTUHra

Pecypcoc6eperaiouime 1 BbiICOKME 31EKTPOTEXHONOMMU

CuHTE3 cuMcTeM aBTOMaTU4eCcKoro perynupoBaHua

CraTucTuyeckme Metoabl LMbpoBoi 06paboTKM CUFHANOB U U306PaXKEHUM

KOHTaKTbI:
project@corp.nstu.ru

MoppobHasi HpopMaums o HaydHbix Wwkonax HITY H3TU npeactaBneHa Ha oduumanbHOM cante
nstu.ru B pasgene «Hayka n MHHOBaLMW» BO BKIagke «HayuHble LKOsbI».
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HoBocnbupckuii rocynapcTBEHHbIN

' ‘ TeXHUYECKUIN yHMBEPCUTET
i HOTN -

TexHonormm, | -
KOTOpble paboraioT. . =

NuueHsus: cepusi 907101 N20008537
per. N2 1536 ot 30 uioHsi 2015 T. -

CBULETENBCTBO O Foc. aKKpeauTaLmm:
cepuisi 90A0T Ne 0002924 per. Ne2787 - =
ot 19 MapTa 2018 1. SR

AxTyanbHo Ha 2021 rop,
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