CKOJIKOBCKUU UHCTUTYT

HAYKU 1 TEXHOJ10I A
MRLOYCTPUAJIBHDBIE NMPOEKTDI

www.skoltech.ru/en
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CerogHs Ckontex — 3to cTabuabHo pabotato-
LM MeXIyHapOAHbIN YHUBEPCUTET, B KOTOPOM
TPYASITCS C1eynanncTbl C MHOr0€THUM OMbITOM
paboTel B BeAyLnX YHUBEPCUTETAX U BbICOKO-
TEXHOJIOMMYHbIX KOMAaHnsx Mupa. Mei cozgann
MeXANCUNMINHAPHbIE  KOJIIEKTUBbI,  BbIM0J-
HAKLME UCCe[0BaHUA B CaMbIX aKTyasbHbIX
Hay4YyHO-TexHosormyeckux obnactax — UCKycC-
CTBEHHbIN UHTENIEKT, Hayku 0 XWU3HU U 3[0pO-
Bbe, arpoTexHoa0rny, GOTOHUKA M KBaHTOBbIE
Matepualibl, 3HeEPro3pPeKTMBHOCTL U MEPCeK-
TUBHbIE WCCIE[0BaHNS, COBPEMEHHbIE WHXe-
HepHble MEeToAbl MPOEKTMPOBaHUSA U MepPCrek-
TUBHbIE MaTepUalbl.
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ANEKCEW
KOHCTAHTUHOBUY
NMOHOMAPEB

Buue-npe3vaeHT no cBA3AM
C MPOMBILLNIEHHOCTbIO
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Ckontex ABnseTca NepefoBbIM POCCUICKUM YHUBEPCUTETOM,
MUCCUA KOTOPOTro, MOMUMO 0by4YeHwms CTyLeHTOB, COCTOWT B CO3-
LaHWN MHHOBALMOHHON cpefbl, rae uccnefosaHus 1 obpaso-
BaHWe MHTErpMpoBaHbl B paMKax LUMPOKOro CMekTpa Hay4YHbIX,
MHXEHEPHbBIX M WMHHOBALMOHHbIX obnactenn. Lenb — mynbtn-
OVNCUMNANHAPHbIE OTKPbITUS, HeobxoauMble LS MPOPbIBHOMO
TexHonornyeckoro passutua Poccun, GopmupoBaHve OCHOB
MccnepoBaTeNbCKOr0 YHMBEPCUTETA MMPOBOrO Kjiacca, KOoTo-
pbill ByneT cnocobcTBOBaTH NMpUBAeYeHUo, GOPMUPOBAHUIO U
YAEepXKaHWIo TanaHTAMBbLIX yyeHbix B Poccun.

BaxHenwen 3agaden Ha CErogHAWHWNA AeHb ABAAETCH
WHTErpaLmsa Hayku u MHAYCTPUM, a TakKe CKOpenLlas KoMMep-
LManusaumns NpoLBMHYTLIX pa3paboTtok. [ns atoro y Ckontexa
ecTb Bce BO3MOXHOCTU. [Tpodeccopa v HayuHble paboTHMKM
Ckontexa, MHOTME M3 KOTOPbIX SBASIOTCS YYEHbIMM MUPOBOMO
YPOBHS, B TECHOM B3aWMOLEWCTBUM C POCCUNCKMMUK N 3apy-
DEXHbIMU HayYHbIMW YYPEXAEHUAMUN U, CaMOe [NaBHOe, C UH-
LyCTPUANbHbIMU KOMN@HUAMMK, NMPUHUMAIOT aKTMBHOE y4acTue
B Pa3/fMyHbIX MporpamMax Mo MHOMMM akTyaflbHbIM CErofHs
MHHOBALMOHHbBIM 0bnacTaMm.

CeronHa CkonTex #BASI€TCH OAHOM M3 BefyLWMX POCCUACKMX
OpraHum3aunii B Takmnx cdepax, Kak MCKYCCTBEHHbIN NHTENNeKT,
boToHMKa, BUOTEXHONOMMK, KOMMBIOTEPHBIA AM3aiH MaTepua-
JIOB U MHOTO€ [1pyroe.

HecMoTps Ha cBolo MonofocTsk, yxe ceityac CkonTex AocTur
Cepbe3sHbIX pesynbTaToB, HO, KOHEYHO, Mbl Hafeemcs, 4To 3To
TOJIbKO Hayaso.

O CkonTtexe

CKOJI1 KOBCKMI‘;‘! UHCTUTYT HAYKMU
U TEXHOJIOT MU (CKOJITEX)

CkonTex — 3TO HOBbIV POCCUNCKUIA YHUBEPCUTET, UH-
TerpMpoBaHHbI B MexXayHapoaHyto cpeny. CospaH B
2011 ropy npw y4acTum MaccadyceTcKoro TeXxHONoru-
yeckoro nHctutyta (MIT). Mogens CkonTtexa npegycma-
TPUBAET UHTerpaumnio 0bpas3oBaHns U NCCNefoBaHUI,
Kak dyHLaMeHTanbHbIX, Tak U NpuKnagHbix. MHCTUTYT
TECHO CBf3aH C NPOMbILLIEHHON U NpefnpuHMMaTeb-
CKOM 3KOCMCTEMOW, YTO MO3BOASET Pa3BMBaTb Kaye-
CTBEHHbIe WCCef0BaHNS U reHepupoBaTb MPUTOK UH-
HOBaLM B 93KOHOMMKY.

NHcTuTyT cTpouT cBoto paboTy, onmpasch Ha nydwuve
TPALMLMM POCCUINCKMX U MeX[yHapoaHbIx obpa3oBa-
TeNbHbIX U UCCNeA0BaTeNbCKUX NPAKTUK, Aenas 0Co-

BbIi akLeHT Ha NpefnpUHUMAaTENbCKOW U MHHOBALM-
OHHOW [eATeNbHOCTH.

B 2018 rogy CkonTex nepeexan B HOBbI/ KaMmyc
Ha Tepputopun WLl «CkonkoBo», npencraBnsio-
WM cobor OpUTrMHANbHBLIA  apXUTEKTYPHbIA  KOM-
MAeKC, CrpOeKTUPOBaHHbLIA chneumanucTamu LWBein-
LapCcKoro apxutekTypHoro biopo Xepuor v ge MEpoH
(Herzog & de Meron]. Mccnemosatenbckie LEHTPbI
v nabopatopuun He ByayT M30AMpPOBaHbLI ApYr OT 4pyra,
a bynyT GyHKUMOHMPOBATL B KOMIMIEKCE, B COTPYAHUYE-
CTBE, B MOCTOSIHHbIX KOMMYHUKALMAX MeXy COBoI.

CEroAHA B CKOJITEXE: MUCCUA CKOJITEXA: ®OPMATHI _

Bonee 1000 wraTHbIX e Pa3pabatbiBaTh U NpMBReKathb B3AMM0AEMCIBMﬂ
COTPYLHWMKOB, B T.4. bonee oTcyTcTBYyROLME B Poccuu C UHAYCTPUEM:

130 npodeccopos, bonee TexHonornyeckme KoMmneTeHLMm e Wccnenosamns

200 Hay4HbIX COTPYAHMKOB/
NOCTAOKOB

CO BCero Mmnpa n nepepaBatb KX
B pOCCV]VICKVIG KOMMaHWn N BYy3bl

e CoxpaHsTb banaHc Mexay
LWIMPOKMM CMEKTPOM
byHAaMeHTanbHbIX UCCRef0BaHMNA
W NpuKNagHbIMK pabotamu,

v paspabotku (R&D)

e lMoproToBKa Kagpos
ANA VHAYCTPUM

e lMopaepxka pacnpocTpa-
HeHWUS TeXHOOMWiA

NPOBOAMMBIMU B MHTEpecax * AHanutuka
POCCUIMCKMX KOMAAHUM
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CkonTex bbin co3aaH Kak YacTb skocucTeMsl «CKoNKOBO», rae 06befMHUINCE pOCCUMCKMe 1 3apybexHble yUeHble,
Bu3Hec-napTHepbl U nepsokfaccHas UHbpacTpykTypa. Bynyun sapom akocuctembl, CkonTex ynenser BHUMaHKe
Pa3BUTMIO Ka4eCTBEHHbIX UCCeA0BaHUN, PELUEHWIO KIOYEBbIX HAYYHbIX 1 TEXHOOrMYECKMX 3a4a4, a Takxke reHe-
pauuy NpUToKa UHHOBALMIA B POCCUIACKYI0 SKOHOMMKY.

CKOJNITEX KAKYACTb
9KOCUCTEMbI «CKOJIKOBO>»

CKOJITEX

Kuneie goma

BusHec-ueHTp
«Amaneresa»

k|
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— -
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HayuyHo-1nccnenoBaTensCkumia
LeHTp Boeing

PeHoBa J1ab

CornacHo akTyannsvpoBaHHON cTpaTerun pa3sutusa Ckontexa, yTBEpPXLEHHOM MONEYNTENbCKMM COBETOM, B paMm-
Kax TpeTbero atana pa3suTusa 2018-2020 dopMupytoTcs 6 NPUOPUTETHBIX HanpaBIEHUNA C Y4ETOM MPUOPUTETOB
TEXHOMIOMMYECKOro Pa3BUTUS U HAKOMIEHHOO OMbITa:

® Hayka 0 AaHHbIX U I/ICKyCCTBeHHbIIZ NHTENNEKT,; © 3Hep|’03(1)(|)eKTI/IBHOCTb;
® HayKuM O XU3HW 1 3L0POBbE; e CI)OTOHl/IKa N KBAQHTOBble TEXHOJ10TUW;

® COBpeMeHHble MeTOoAbl MPOEeKTNpPOBaHNA
N nepcnekTMBHbIe MaTepnabl;

® MNepcrnekTnBHble NCCnenoBaHWA.

B3auMopeuncrteue ¢ NMPOMbLILWNEHHOCTbIO

| NPUOPUTETHLIE HANPABJIEHUA
PA3BUTUA CKOJITEXA
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MPOEKTUPOBAHMUA
M NEPCNEKTUBHbIE
MATEPUAIJbI
®OTOHUKA
N KBAHTOBbIE
TEXHOJIOrUKn
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COBPEMEHHbIE METOAbI
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HAYKA 0 JAHHbIX U UCKYCCTBEHHbIA UHTEJIIEKT

NMEPCMNEKTUBHbIE UCCJIEJOBAHUA

B3AMMOLENCTBUE
C MPOMBILLUJIEHHOCTbBIO

Monpa3feneHus NMo CBA39M C NMPOMbIWAEHHOCTbI0 06ecneYnBaoT KOMNaHUAM LOCTYN K MHHOBALMOHHbBIM, Hayu-
HO-MCCNefoBaTeNbCKMM U TexHonornyeckuM pecypcam Ckontexa. JenapTaMeHT noMoraeT KOMMaHWaM HanaguTb
adpdekTnBHoe B3anMoaencTane co CKoaTexoM, BKIoYas NpoBefeHe COBMECTHbIX MPUKIaAHbIX HayYHbIX UCCNea0-
BaHWIA. Takxxe Npu COAENCTBUM CNeLnanncToB NoapasaeneHnin 0praHn30BbIBaOTCS HOYCTPUAbHbIE CEMUHAPLI U
KOHdEepeHLMM, KOHCYIbTalMn 3aMHTEPECOBaHHbIX B BOMPOCAX NPOBEAEHUS COBMECTHbIX HAyUYHbIX MCCAef0BaHWI 1
pa3paboTok KoMMaHui, TpaHchep 3HaHWI 1 Hoy-Xay B KOMMaHUW.

CerogHs nogpa3sgenerHuns pabotatot bonee Yem ¢ 50 poccUncKMMMN U MEXAYHAPOLHBIMU KOMAAHUSAMMU.

NOAPA3AEJIEHNA OPTAHN30BbIBAIOT:
e CoBMeCTHble Hay4Hble MCCnefoBaHus 1 pa3paboTkn B MHTepecax KOMMNaHUM C BO3MOXHOCTbIO COdUHaHCMPO-
BaHus CkontexoM Havnbonee nepcnekTUBHbLIX HanpaBAeH N

* llcnonb3oBaHne MHCTPYMEHTOB MOAAEPXKKM GUHAHCUPOBAHWSA COBMECTHbIX UHAYCTPMUasbHbIX nporpamm (Mu-
HUCTEPCTBO Hayku 1 Bbicliero obpasosarus, HTW (HaumoHansHo-TexHonornyeckas nHnumateal v T. o.

e TpaHcdep 3HaHWI 1 HOy-Xay B KOMMNaHWK

* [lpuknagHble Hay4YHO-MCCNefoBaTENbCKME CEMUHAPh! U KoOHpepeHLUMM B CkonTexe

e Co3faHune COBMeCTHbIX MPeAnpuaTuiA ANS KOMMepLManmM3aLummn TexHonoruii — uigpactpyktypa VL, «Ckonkoso»
* [laTeHTHas oxpaHa v NLLEH3NPOBaHNE TEXHONOT N

e [lononHuTensHoe npodeccuoHansHoe obpasosatwe (AMO] n nogrotoska kagpos

e AHanuTuka
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LUEHTP No HAY4YHbIM U UH)KEHEPHBIM
BbIYNCJIUTEJIbHbIM TEXHOJIOITUAM ONA 3AAAY
C 60JIbLUUMU MACCUBAMU OAHHDIX (CDISE)

® VlcKycCTBEHHbIN MHTENNEKT U bonbluve AaHHble
* MaumnHHoe obyyeHune

e KoMmnbloTepHoe 3peHue

* [HTepHeT Bellen 1 ap.

LEHTP NO NPOEKTUPOBAHUIO, MPOU3BOACTBEHHbIM
TEXHOJIOMUAM U MATEPUAJIAM (CDMM)

e KoMno3uTHble MaTepmans

e PLM n undpoBble LBONHUKN

e AJONTUBHbIE TEXHONOMUU

e [IpoekTMpoBaHWe 1 NOAroTOBKa LMbPOBOro
BbICOKOTEXHOJIOMMYHOIO NMPON3BOACTBA

LEHTP JOBbIYX YTNIEBOAOPOAOB (CHR)

TpyaHow3BAEKaeMble YrNeBOLOPOAbI

Hobbl4a B HeTpaaMLMOHHBIX MECTOPOXAEHUSAX
cToLeHHbIe MeCTOPOXAEHNS
HwskonpoHMLaeMble KONNEKTOPbI

Taxxenas HedTb

[@30KOHAEHCATHbIE MECTOPOXAEHMS

LEEHTP HAYK 0 )KXU3HMU (CLS)

e bBuonHpopmatrka
[eHOMHOE pefaKkT1poBaHue
BuoakTnBHbIe MPomyKTHI
BuomeonumnHa
ArpoTexHonorum

LIEHTP NEPCNEKTUBHbIX UCCNEQOBAHUM (CAS)

e |llnpoknin cnekTp coBpeMeHHbIX MaTemaTuyeckmnx obnacren,
B T. Y. TeopeTnyeckon Gpuamnku, Tononoruun, anrebpanyeckon reo-
METpUK 1 ap.

JIABOPATOPUSA LUOPOBOI0 CEJIbCKOI0 X03MCTBA

* PacTeHVeBOACTBO 1 XXMBOTHOBOACTBO B LIMGPOBOM MUpe
e LindpoBble TeXHONOTMN B CENILCKOM X0O3SACTBE.

www.skoltech.ru
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CkonTtex cerogHs

LLEHTP KOCMMYECKUX UCCJIEQOBAHUM (SSC)

[unctaHumMoHHoe 30HAMpOoBaHKe

PoboTtoTexHwka

KocMuueckne nameputenbHele npubopsl
CucTteMHoe nNpoekTMpoBaHue
[eono3nLMOHMPOBaHWE K KOCMUYeCKas HaBuraLms
leovHbopMaLMOHHbIE NNATHOPMbI

LEHTP ®OTOHUKU U KBAHTOBbIX MATEPUAJIOB (CPQM)

® 351eMeHTbl TENNEKOMMYHUKALMOHHBIX Y MUKPO3JTEKTPOHHbIX
CMCTEM Ha OCHOBE MOJYNPOBOLHMKOBOI CBEPXBLICOKOYACTOTHOW
pannodOTOHMKM HOBOIO NMOKOJIEHUS

3awuTa nepefayn nHdopmaumnm

Hasurauna

CucteMbl cBA3M

[MoNApUTOHHbIE KBAHTOBbIE CUMYNSATOPSI

LLEHTP SHEPTETUYECKWUX TEXHOJIOT MW (CEST)

® OnNeKkTpoXMMMUYeCcKkoe XpaHeHWe 3HePrnmn, KOHBEPCKS IHEPrUK
* «YMHble» ceTn

e TOMNBHbIE IEMEHTbI

e batapen, anekTpoxnmus

e KoMnbloTepHbIA AM3aliH MaTepranoB

LLEHTP HEAPOBMOJIOI UK
W HEUPOPEABWUJIUTALMU (CNBR)

e Henpopeabunutauumsa
e Helpoburonorusa pa3sutns
* BbluncnutensHas v MonekyaspHas Helipobronorus

LEHTP OTKPbITOI0 O6PA30BAHUS (COL)

e Pa3paboTtka v TMpaxknpoBaHme COBPEMEHHbIX TEXHONOUI
[,0BY30BCKOro obpa3oBaHus

e Pa3paboTka NporpamMM ANCTAHLUVOHHOMO BOMOAHUTENBHOIO
npodeccnoHansHoro obpasoBaHus

LEHTPbI KOJIJIEKTUBHOIO NOJIb30BAHUA (SFO)

LIKTT B obnact reHoMuMKM

LLKT «Br3yanusaums BbICOKOrO pa3peLleHmns»

LIKTT «YuncTble noMeleHmsa Ang MMKpo- 1 HaHoobpaboTkms»
LIKTT «BroBursyanmsaums n cnekTpockonms»

LIKTT «®abnab n mactepckas»

LIKTT «KnacTep obpabotku 1 xpaHeHWs gaHHbIX»

LLKTT nepepoBol Macc-cnekTpoMeTpumm
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POCCUUCKUE N MEXKAYHAPOOHbIE
YHUBEPCUTETbI- MAPTHEPBDI
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CYMMA NMPO®ECCOPCKO- .
J1I0r0BOPOB NMPENOAABATEJIbCKUMN
B2018T. COCTAB

' MJIP PYbB.

MPOEKTbI N0 P%%%ﬂ EB’|I?|(‘?/¢,I-IA
HANMPABJIEHUAM Il /v v sonbLIvE BARHBIE
2018 T. Il Ak 0 xn3Hm .U.PVFVLE

B H0BbIE MATEPVANLI 10%

Il aHePreTvKA

[l «BAHTOBBIE TEXHOMOM K POCCUIACKAS

ONACTIOPA
32%

®UHAHCUPOBAHUE ®UHAHCUPOBAHUE roAoBOE MOPT®EJIb NPOEKTOB, MJTH. PYB.
no UHAYCTPUAJIbHbIM NPOEKTAM Nno UHAYCTPUAJIbHbIM NPOEKTAM ®UHAHCUPOBAHMUE, (3akoHTpakToBaHHbIe 2019-2022rT)
(SAKOHTPAKTOBAHHbIE CPE[ICTBA), B PACYETE HA NNC (CPEAHECNMUCOYHOE MJIH PYB.
MJIH PYb. 3HAYEHME), MJTH PYB.

834 900
700
500

11,0
7,3 7‘1
g 300
196 213

2015 2016 2017 2018 2015 2016 2017 2018 2012 2013 2014 2015 2016 2017 2018 AHBAPb 2018 MAPT 2019

YUCJI0 NMPOEKTOB
B 2018T.

B 2018 rony 6bino peannzosaHo 118
MPOEKTOB C YaCTHLIMMW U FOCYLaPCTBEHHbBIMM KPATKOCPOYHbIX NOJITOCPOYHbIX
WHAYCTPUANbHBIMU KOMMAHWUAMMU. NMPOEKTA NPOEKTOB

B reanThl

[l reo KoHTPAKTSI
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| ME)KAYHAPOJHOE MYBJIMKALMM B COABTOPCTBE C UHOCTPAHHBIMM YYPEXAEHUAMM
B3AMMOLENUCTBUE CKOJITEXA 471 39, CKOTKOBCKIA uHCTMTYT
v /0 HAYKN W TEXHONOM M

YHVUBEPCUTET KAJTTAPU (KAHALAP
(COBMECTHASA HEDTETA30BAS JTABOPATOPUS)

0/, CPEAHEE
‘ 25,4% 3HAYEHME 10 PO

= S

VT YHUBEP. AMIBTO. [OMH.)

-
MIT?
HBIOKAC/IA (BEJL)

iy YHUBEP.
“eAYTrEMNTOHA (BEN. K

3APYBEXXHbIMU

YHUBEPCUTETAMU
YHVIBEP. ' WD R U UCCNIEAOBATEJIbCKUMU
Y/IbMA [TEP.) KYPTVHA (ABCTPAN) LEHTPAMU 3A 4 TOQA

TY MIOHXEHA (FEP.)?

COBMECTHAA JIABOPATOPVA OTHOLLEHUS:
No ALONTUBHBIM v
TEXHO1I0M M C OERLIKON) . COYYPELNTEIb 1
- . AKTVBHBIE OMNEPALMOHHBIE! 11
1. [orosop, nccneposanna, obMeH, cornalueHve o B3anMHoM npuaHannm (MRA] MEMOPAHLYM O B3AUMOMOHUMAHNY (MOU) 36
2. CTpaTernyeckue OTHOLUEHWS, ONpefensiemMble HaauuneM obwpHoro obMeHa,
COBMECTHbIX MHBeCTULMI 1 nabopatopuii, HVIOKP, rnobanbHbix . KOHTPAKTbI 69
MPOMBILLIEHHbIX NAPTHEPOB, LUTI03a B Apyrue yupexaeHus. Vctounuk: Ckontex SKESIAEMBIE

B3AUMOLENCTBUE HAYKU

1. -
| Fwci':2013-2018 U UHAYCTPUU

v | O

COBMECTHBbIE NYBJINKALWUK C KOMIMAHUAMU

CKOJITEX
4 80/ CKOJIKOBCKMM UHCTUTYT
,O /0

U 0 MACCAYYCETCKINA
HAYKW I TEXHOJTOT W 6,8 /0

TEXHOSIOMNYECKNIA UHCTUTYT

cwa I
.

0 CPEQHEE
1.3 /o 3HAYEHVE M0 PO 3.4% gﬁiﬂgﬁﬁmocm

PE3IOME

CkonTex B coTpyaHu4yecTBe ¢ MIT:

e PaclwupeHue reorpadum

® YcTaHOBMEHWE NapTHEPCKMX OTHOLIEHMI

e [lpoBefeHMe NCCNef0BaHN B BaXXHENLLMX 0bnacTax

seuke [ * JIMAepCTBO C UCKIIOYNTENLHOM paboTol

POCCUICKAS
DELEPALLMA

0/ CPEMHEE MUPOBOE
1,9% 3HAYEHME

0 0,5 1 1,5 2 2,5 3

1. FWCI: lMoka3aTenb LuTVpyeMoCTu, B3BeLUeHHbIV Mo npeaMeTHol obnactu. Victoynnku: Ckontex, Elsevier Research Intelligence 2018
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LEHTPbl HAYKMU,
WHHOBALIUM

U OBPA3S0BAHUA

LLeHTpbl HayKn, MHHOBaL MK U 0O6pa3oBaHuUA

LEHTP N0 HAYYHbIM U UH)XXEHEPHbIM
BblHUNCJIUTEJIbHBIM TEXHOJIO'AM A1
3A0AM C BOJIbLULUMU MACCUBAMU OAHHBIX

KpynHenwwin ueHTp CkonTexa, KOTOPbIA MPOBOAUT CKBO3HbIE MEXAMCLMMIMHAPHbIE UcCneaoBaHus. B ueHTpe co-
34aHa addeKkTUBHAA MHPPACTPYKTypa ANd NPOBEAEHUS HAaYYHbIX MCCNefoBaHNM U obecneyeHms TEXHONOrMYECKMX
pa3paboTok. [Tpodeccopa LeHTpa y4acTBYIOT B BaXKHENLWNX KOHEPEHLMSAX MO MaLWMHHOMY 0BYy4YeHUI0, B YaCTHOCTK
NIPS, AISTATS, ICML u ap., nybaunkyioT nccnefoBaHus B BELyLLMX HAYYHbIX XypHanax, Takux kak Nature, Journal
of Machine Learning Research, SIAM Journal on Scientific Computing.

CDISE

Center for Data-Intensive Science and Engineering

LLEHTP NPOBOAUT HAYYHbIE MCCJIEAOBAHUA
B CJIEAYIOLWUX HAMPABJIEHUAX:

e Artificial Intelligence (uckyccTBeHHbIlt nHTeNNeKT), Machine

learning (MawuHHoe obyyerne] n Big Data (bonblune naH- MAKCUM

Hble), Kyaa BXOAAT MCCefoBaHNsA TEXHOMNOMUK 415 BbiCTpo- ®ENOPOB

ro obHapy>XeHus U3MeHeHU B 6OMbLIMX MOTOKaxX AaHHbIX,

NpeAnKTUBHaA aHanuT1ka, MalnHHoe 3peHne 1 obpaboTka LvipekTop uenTpa,
n30bpaxeHui, pekoMeHaaTeNbHbIe CUCTEMbI npodeccop

* MaTemaTuyeckoe MogenuposaHue (MM): cypporatHoe Mo-
OEeNNpoBaHue, MOAENVPOBaHUE CIOXHbBIX MHXEHEPHbIX U
NPMPOLHbBIX CUCTEM, TEH30PHbBIN aHaNU3 U T. .

CEroaHA B LEHTPE
BOJIEE 140 COTPYAHWNKOB:

e BhicokonponssoantensHole Boiymncierusa / Data mining

e TexHonormu HecnpoBOAHOM CBA3W U MHTEpPHETa BeLlew,
KoTopbiMK 3aHMMaeTca LleHTp komneTeHunn HTW no Tex-
HonornusM BecnpoBOLHOM CETU U MHTEPHETA Belleit, BXO- e 6onee 80 HayuHbIX
oawmnm B coctas CDISE COTPYAHUKOB

¢ 23 npodeccopa

3HaHWs 1 onbIT NPodECCOPOB U Hay4YHbIX PAabOTHNKOB LIEHTPA WMPOKO UCMOb3YITCS ApYrMMu LieHTpamu CkonTexa
B MEXANCLMUMANHAPHbIX MCCef0BaHNAX.

AKABEMUYECKHUE NAPTHEPbI: 3AKA3YUKMU:

i Berl (616)7 s T Schiumberger ajrg. HUAWEI BOSCH
ol neliespcaiosipanni cimanpnm ) % E2

‘Q : : TECHNISCHE CEEMEI  apgus  SBERBANK  Alibaba
[ EXAS

OHIO UNIVERSITAT
J . DRESDEN Yandex PHILIPS " VisionLabs @ LG
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LEHTP AOBbI4YU
Yrnesogoponosn

LleHTp bbin coznaH B 2014 rogy. OCHOBHOWM LIENbIO LIEHTPa ABASETCS 0becneyeHne MUMPOBOro ypoBHS obpa3oBaTenb-
HbIX MPOrpaMM, UCCef0BaTENbCKUX U MHHOBALMOHHbIX MPOEKTOB B 061aCTV pa3Beaku U fo0bIUYM HETPaAULMOHHbIX
1 TPYLHOM3BAEKaeMbIX 3aMacoB YreBOAOPOA0B. ViccnegoBaTensckme pecypehl LeHTpa BKIKOYAT KOMMbIOTEPHYIO
1 3KCMeprMeHTanbHble nabopatopuu, cGoKyCHpoBaHHble Ha MPOBEAEeHMM UCCefoBaHMin B obnactn netpodusm-
KW, FEOXMMWU, FEOMEXaHUKM, METOL0B yBENMYeHUs HedTeoTnaun v ra3oBbix rnapatos. LleHTp akTuBHo pa3suBaeTt
B3aWUMOLENCTBME C MHAYCTPUANbHBIMU NapTHepaMu. 3HaunTeNbHas YacTb DiogxeTa LeHTpa GopMuUpyeTCs 3a CHET
B3aWUMOAENCTBUSA C UHOYCTPUEN.

HANPABJIEHUSI UCCJIE[LOBAHUI
U PASPABOTOK:

i METO,EI,bI yBeIn4eHna He(ﬁbTeOT,D,aLH/I [XI/IMI/ILIeCKI/Ie, ra3oBble,

SCHR

Skoltech Center for Hydrocarbon Recovery

TennoBsble, KOMBUHMPOBaHHbIE) MUXAUN
e JKcnepuMeHTanbHas reoMexaHuKa u reoMmexaHmnyeckoe CMACEHHbIX
mMoJesimpoBaHmne ﬂ,V]DeKTOD LLeHTpa,
e Passefika v paspaboTka HETPAAMLMOHHbBIX (CaHLEBbIX) npodeccop

KOJI1eKTOPOB yrnesooponos
e [a30Bble rmapaTbl 1 BeHHOMepP3Jible MOPOoAbl

e [WApoAMHaMMyeckoe MoLeNVpoBaHme, MHorodasHasa rm-
ApoAMHaMmKa

CErogHs B LLEHTPE
BOJIEE 50 COTPYAHUKOB:

© MHTepI’IpeTaLI,Mﬂ reo¢m3mquKle OaHHbIX « 13 npodeccopos

e MalwmrHHoe 06y‘-{EHl/Ie, VIHTeJ'IJ'IeKTyaJ'IbeIIZ dHan3 AaHHbIX

B HedTerasoBow oTpaciu * 6onee 20 HayuHbIX

COTPYAHUKOB

TPYAHOU3BJIEKAEMbIE
U HETPAAULIUOHHDBIE YTJIEBOAOPObI

e llcToLWEeHHbIE MECTOPOXAEHNS

* Hu3konpoHWLaeMble KONEKTOPbI
e KapboHaTHble konnekTopsl

e CnaHueBas HedTb

e BbicokoBsAzkas HedTb

e [a30Bble ruaparthl

e MecTopoXAeHWS MOASIPHBIX PEMMOHOB U apKTU4€eCKOro
wenbda

AKAJEMUYECKUE NAPTHEPDI: 3AKA3YUKMU:

UNIVERSITY OF

CALGARY

P HomaTaK KV
MECCOAXA
wedireras

=
=

®
UTH(
Cﬁmﬁ"l’ﬂ“ < /
s T /
POGHESTE | =)

q Universitetet M
u LK

»
i Stavanger UNIL | Université de Lausanne \/
3APYBEXHEDTb

G[ﬁanpum BALWHEDTE

LLeHTpbl HayKn, MHHOBaL MK U 0O6pa3oBaHuUA

C MoMeHTa co3gaHus ueHtpa B 2015 rogy ero ycunus 6uian HanpasneHbl Ha npoBefeHne dyHAAMeHTaNbHbIX 1
NPUKNaLHbIX UCCef0BaHWI, CTaBALUMX Lenblo pa3paboTky v BHeLpeHWe HOBbIX KOHCTPYKTOPCKUX W MPOU3BOA-
CTBEHHbIX KOHUEMNUM, Ha CO3AaHNe COBPEMEHHbIX, TEMKMUX, HAAEXHbIX MaTePUanoB U KOHCTPYKLMIA C MOBbILIEHHBIM
KM3HEHHbBIM LUMKAOM, LUMPOKO BOCTPEDOBAHHbIX B PA3/IMYHbLIX OTPACAAX MPOMbILLNIEHHOCTH.

Center for Design, Manufacturing and Materials
e KoMno3snTHoe MPON3BOLACTBO N MOLeNIMpoBaHNe

e PLM (ynpaBneHue XnU3HEHHbIM LUKIOM U3genuii) UCKAHAEP
e Llndpposble ABOMHMKM AXATOB
e ANOWNTUBHbIE TEXHONOMUN LvpekTop ueHTpa,
* MwKpo- 1 HaHOMexaHMKa npodeccop
e TexHonorum HambiieHus (TepMmuyeckoe, xonoaHoe,
rasofuHamuyeckoe)
e JlabopaTopus KOMMNO3WTHbIX MAaTEPUAIOB U KOHCTRYKLMIA
e JlabopaTtopwva no aganUTUBHBIM TEXHOOMMAM
e JlabopaTopus MexaHM4eckux UcnblTaHui
1 XapakTepu3aumnm MaTepranos
e Jlabopatopus knbepdunsnyeckmnx cucrem
e JlabopaTtopus MUKPO- M HAHOMEXaHWKK
¢ JlabopaTtopus ra3oTepMmUYecKoro HamnblaeHns
Mir (&) <& UK ) ’
e QO OHIO fowmn| ML) cenenes @ Ailines !’.’5 CHGES
Technology RESEARCH POCATOM

NETITUTE
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LEHTP ®OTOHUKN U KBAHTOBbIX
MATEPUAJIOB

®oToHMKa 0XBaTbIBAET LIMPOKWIA CNEKTP PasfiMyHbIX aCNeKToB HayKu U MHXEHEepUM 0 reHepauun cBeTa, AeTeKTuU-
poBaHUW ¥ Nepefaye M30bpaxeHWin, a Takxke 0 LeTEKTUPOBAHNM, Nepefaye, XpaHeHnu 1 obpaboTke HdopMaLmK.

LleHTp BbIn co3naH Ans BOCTVXEHWS MEXAYHaPOLHOMO YPOBHSA UCCeLoBaHWA, 0bpa3oBaTesibHbIX MPOrpaMM U MHHO-
Bauuit B 0bnact GOTOHMKM 1 KBAHTOBbIX MaTepuanoB, B TOM Yucie rubpuaHon GOTOHUKK, NOASPUTOHOB, CAIMHTPO-
HUKW, NAA3MOHMKK, @ TakXe AN COAeNCTBUSA peLleHnaM npakTnyeckmx npobnemM poccuinckomn MHAYCTpum GOTOHMKMN.

Hpe,unaraeMble Ckontexom NHHOBALIMOHHbIE MOAXOAbl B obnactu q)OTOHl/IKVI HarnpaBJ/ieHbl Ha pelleHne Hanbonee
adKTyaJibHbIX 3aa4 KaK akafeMn4eckoro, Tak 1 NpuKIaLHOro Xxapakrepa.

OCHOBHbIE HANPABJIEHUS1 UCCNTIEQOBAHUIA

B CKONTEXE B OBJIACTU ®OTOHUKMU:

e DOTOHHbIE TEXHONOM NN Ona CucTeM nepepgadn, 3anmncu,

Skoltech Center for Photonics and Quantum Materials

XxpaHeHns 1 0bpaboTkn MHbopmaumm ®PAHKO

* HoBsble MaTepuanbl Ang GOTOHMKM KYNNEPC

e KBaHTOBble POTOHHbIE TEXHOMOTMM, BKIIOHYAS KBAHTOBbIE LnpekTop LeHTpa,
KOMMYHMKaLMUW, KBAHTOBblE CUMYNATOPbI, KBAHTOBYO npodeccop

MeTpOoJIOrnto N CeEHCOPUKY

e CeHCOpHble CUCTEMbI Ha OCHOBE BOMOKOHHO-OMTNYECKMNX
[aTYnMKoB

® MWKPO- 1 HAHOTEXHONOMMM B POTOHMKE
e HoBble N1asepHble TEXHONOM UK

CEroAHA B LEHTPE
BOJIEE 40 COTPYAHWUKOB:

¢ 10 npodeccopoB
o 6onee 20 Hay4HbIX
COTPYAHUKOB

e MoToHWKa B Buonorum 1 MegunLmHe

© HOﬂﬂpMTOHHbIe KBaHTOBbIE CUMYIATOPbI

Pa3pabateiBaemble B Ckontexe cucTeMbl TpaHCHOPMUPYIOT MPUBbLIYHLIE METOAb! U TEXHONOMMW reHepaLum, nepe-
[aun v 0bpaboTkm oNTUYECKMX CUIHANOB, TEXHOAOrMYeckyto basy A9 CNOXHbIX BBIYUCAEHWN, @ Takke MoBbILLIAoT
NPOV3BOAUTENBHOCTb M KOMMNAKTHOCTb GOTOHHBIX Y ONTO3NEKTPOHHbIX YCTPOMCTB.

OCHOBHAA TEHAEHUWA: ®OTOHHbIE TEXHOJ1I0M MU BbITECHAKOT TPAAUMLMOHHbBIE

XPAHEHWE NH®OPMALINN MATHUTHAS OMTMYECKAS (CD, DVD)
CEHCOPbI 3JIEKTPUYECKMNE OMTUYECKME
OVNCTINEN KATO[.-JIIOM. TPYBKM OMTUYECKWE MAHEJIV (LED, XK)
OBPABEOTKA MATEPUAJI0B MEXAHUYECKASA JIASEPHAS
MNEPEOAYA MHOOPMALIMA MELHbI KABE/b OMTOBOJIOKHO
NCTOYHMKW CBETA HUTb HAKAJIMBAHUS, TABOPASPALHBIE CBETOAMOMbI
OBPABOTKA MHO®OPMALLNN 3NEKTPOHNKA B OMTUKA
1900 1950 2000 2050

AKALQEMUYECKHUE NAPTHEPDI: 3AKA3YUKMU:

SI.IUH.)' Bl _UUk inraecs ot e 38 POCCUNCKUE KOCMUYECKNE CUCTEMBI f?. ":F
University huzmeckuit ™7

g HHCTHTYT
e UMIVERSITY e . =
B HH ﬁ OF gnjz et @2—‘! faml oy ]
\® .

ITHO UNIVERSITY

% honnepm
LE;- FIT'H Crcmesis
o

CALIFORMNIA ENECEECSEY

LLeHTpbl HayKn, MHHOBaL MK U 0O6pa3oBaHuUA

KOCMUYECKUN
LEHTP

LleHTp Bbin co3paH B 2013 rofy, ero MMccus 3akitoyaeTcs B NpoBeAeHNN CCNefoBaTeNbCKo, 0bpa3oBaTeNbHON U
MHHOBALMOHHOW AesTenbHOCTM B 061acTi opbuThl 3eMAN 1 OKOMONYHHOMO NPOCTPaHCTBA, HanpaBAeHHOM Ha pas-
paboTKy HOBbIX TEXHONOMMIA U YCAyr, CMOCOBCTBYIOLLMX KOMMepPLManm3aLmMm KOCMoCa, 3BOIOLMN NMUA0TUPYEMbIX U
BecnunoTHbBIX KoCMUYeCKUX MUccHiA. LleHTp akTMBHO NofepXnBaeT MHHOBaLMW, BOBAEKAs KOMMNaHWW B pa3pabot-
KV MPOEKTOB M MPOrpamMMm, nepefaeTt 3HaHUS 1 Hoy-xay.

OaHoi 13 3aday LeHTpa ABAAIOTCS nepefada 3HaHUA M NpefocTaBAeHne BO3IMOXHOCTEN AN LUMbPOBOIA 3KOHO-
MUKW, @ Takke pelleHne npobseM B aBTOHOMHbIX CMCTEMaXx, UCKYCCTBEHHOM WHTENeKTe W MOBbILLEHNW YPOBHS
B3aMIMOCBA3MU.

LleHTp ¢0Kycmpyech Ha N3y4eHUWN HOBbLIX MOAXOLOB K CUCTEMHBIM KOHLENUUAM, BHEOPEHUIO W IKCrjyaTaunmn
CNNOKHbIX CUCTEM Ha MPOTAXEHNN NX XKN3HEHHOTO LKA,

TPU OCHOBHbIX HAMPABJIEHUSA SsC
OEATEJIbHOCTU LLEHTPA:

e CrpaTternyeckoe MbiwseHve (paspabotka W ynpasieHwue

Skoltech Space Center

TEXHONOrMSMMK) AHTOH
* [epepoBas nHxeHepus (kocMuuyeckme annapaTtHble 1 pobo- MBAHOB
TU3NPOBAHHbIE CUCTEMBI) NApeKTOD LeHTpa
e [IpMMeHeHe CROXHbIX CUCTEM [KOMMEpUecKoe NpUMeHeHe npodeccop

W Hay4YHoe uccnefoBaHme)
¢ [lnctaHumoHHoe 30HaupoBaHue 3emnu (133)

CErogHs B LEHTPE
BOJIEE 20 COTPYAHUKOB:
¢ 6 npodeccopoB

¢ 7 Hay4HbIX
COTPYAHUKOB
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O0JHUM U3 BAXKHEULUMX HANPABNEHWUH
OEATEJIbBHOCTU LLEHTPA ABNAETCA
POBOTOTEXHUKA

B coctas ueHTpa BxoguT JlabopaTtopus nHTennekTyansHom

pO6OTOTEXHVIKl/I, B KOTOpOIZ Hanbonee MHTEHCUBHO
pa3BMBatoTCA cienytoluine HarnpaBiaeHnd pO6OTOTEXHVIKVI:

AKABEMUYECKHUE NAPTHEPDI:

CeHcopuka poboToB
[poMblWAeHHbIE pobOTHI

PoboToTexHMYeckne KOMMOHEHTbl M CUCTEMbI 04
aBTOMaTU3aLMM NOrMCTUYECKMX OnepaLnii

BIJIA 1 «yMHble» faTymKu
CuvcTeMbl BUPTYyaNibHOW peanbHoCTy

EUROBOT («EBPOBOT») - MexayHapoAHble MOOAEXHble UHXEHEepHbIe COPEBHOBAHMUSA, KOTOpble
ABAAOTCA HedopManbHbIM PERTUHIOM NyYLInX TexHU4ecknx yHuBepcutetoB Esponel. C 1998 roga
npoxogaT exerogHo (c 2003 roga ux nposoauT Esponelickas accoumnaums EUROBOT). B yemnuoHate
npuHUMatoT yyactne bonee 450 komarg 13 30 cTpaH Mupa. KoMaHabl - nobegutenn aTux cCopeBHO-
BaHWIA MOTYT MO MpaBy CUYMTATLCS JYYLIMMU MHXEHEpPHbIMM KoMaHgaMmu Esponbl. Poccus ycneliHo

y4acTBYeT B MexyHapoaHblx copeBHoBaHusx ¢ 2006 roga.

www.skoltech.ru

ISR (B cocTtaBe SSC)

AMUTPUA
TETEPIOKOB

PykoBoouTtens

nabopatopuu
npodecco

Jlabopatopusi  MHTennekTyanbHol  poboToTeXHWUKM
(ISR) Kocmuueckoro uentpa CkonTexa 3aHuMaeTcs
byHAaMeHTanbHbIMY - M NPUKNAAHBIMKU - HAyYHbIMK
nccnepoBaHuaMy. 3peck pa3pabaTbiBaloTCH CUCTEMBbI
KOMMbIOTEPHOTO  3peHWs, Wcnonb3ytolime rnybokoe
MalLlWHHOe obydyeHKe, NpoBoAsATCS pa3paboTku crucTem
1 METOA0B HaBUraLyi aBTOHOMHbIX CUCTEM B OTKPbIThIX
M 3aKpbITbIX MoMelleHusx (B T. 4. Ha cknagax).
PaspabatbiBatotc  cucTeMbl  aBTOMaTU3MPOBAHHOW
NPOMBILLNEHHON pa3bopkn CNOXHbIX cncTeM. Bepnétes
NpoeKT Mo pacnosHaBaHWio bonesHell pacTeHwit ¢
MOMOLLBIO My/IETUCMEKTPAsbHbIX U3MEPEHWiA 1 Ap.

KomaHpa ReSet, cocTosiwiasn us cotpyaHmkoB Ckontexa, Tpykabl no6exxpana B HommHauuu EUROBOT B Poccum u Bxoguna

B NATEPKY Ny4LUUX MONoAeXHbIX koMaHa EBponbl B 2016-2018 ropax.

3AKA3YUKMN:

III.
Massachusetts

Institute of
Technology

% JPKC —

AIRBUS o ocumece cacrens

LleHTpbl HayKn, UHHOBaLMK U 06pa3oBaHuUsA

LLEHTP SHEPTETUYECKUX
TEXHOJIOrUW

LleHTp sHepreTnyeckunx TexHonornin chopMmnpoBancs nyteM obbefnHeHUs ABYX LeHTPoB: LieHTpa anekTpoxuMuye-
CKOT0 XpaHEHWS 3HEPTN M LieHTpa aHepreTnuyeckmx cvcteM. ObbelMHEHHBIN LLeHTP MPOBOAUT MCCEef0BaHNS B 06-
NacTu CUCTEM reHepaLmn U XpaHeHUs aHeprum (conHeuHble baTapeu, MeTannMoHHbIe U MPOTOUHbIE aKKYMYNATOPbI),
a Takxke B 0611aCTV TpaHCNopTa U pacnpefeneHns SHeprum, MHTErpUPOBaHHbIX dHepPreTuYeckmx cucteM. Hanmuue
3KCNepuUMeHTanbHol 6asbl 1 BIUNCIUTENbHBIX MOLLHOCTE NMO3BOSET OCYLLECTBAATL KOMMIEKCHbIA NOAXOM, Kak
K CO3[aHMI0 HOBbLIX MAaTEPUAIOB C Y/yUlWeHHbIMU XapakTepUCTUKaMK, Tak 1 K NOBbILLIEHWIO 3HepProaddeKTUBHOCTH
MPOLLECCOB TPAHCMOpPTa 1 pacnpeaeneHns sHeprum.

OCHOBHbIE HAMPABJIEHUA
WCCNEOOBAHWUN LIEHTPA:

® 3/1eKTPOXMMMYecKoe XxpaHeHne aHeprun, paspaboTka mMa-

_ EST

Center for Energy Science and Technology

TepuanoB 1 AYeek MeTaNTOMOHHBIX M MPOTOYHbBIX aKKyMy- KUT
natopos (Redox Flow) CTUBEHCOH

e JnekTpoxnmmyeckoe npeobpasosarue aHeprun (Water N/pPeKTop LEeHTPa
oxidation and oxygen reduction) npodeccor

e Bo3obHoBnsemas aHepreTuka, pazpaboTka HOBOMO Mo-
KONeHWs cucTeM nNpeobpa3oBaHus CONHEYHOW SHEPTUn

(Perovskite solar cells)
CErogHsd B LEHTPE

* 20 npodeccopoB

O MO,EI,eJ'IVIpOBaHVIe NnpoLeccoB N MaTepraJioB B aHepretTnke
° MHTeJ'IJ'IeKTyaJ'IbeIe oHepretTnyeckme CUCTeMbl [B TRsIB

Smart Grids) e 37 Hay4YHBbIX COTPYAHUKOB

AKAQEMWYECKHUE NAPTHEPBI: 3AKA3YUKMU:

BOSCH
ACATYPH

v @ LG Chem

Technology

QuintTech
-

@J) ROSSETI

Universiteit

et ¥ pyCTOP
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LEHTP HAYK
0 )KU3HU

LleHTp Hayk o xwu3Hu CkonTexa ABAdeTca 0AHUM U3 Hanbonee AMHaMUYHO Pa3BMBAIOLLMXCS LLEHTPOB NCCea0Ba-
HWIA, 0bpa3oBaHMa M MHHOBaLWMI B MHCTUTYTe. Obpasosancs B 2018 rofy B pesynbraTe obbeanHEHNS LileHTpa Mo cu-
CTeMHOI BUoTexHONorMn 1 broMeamnLIMHe 1 LieHTpa Mo TpaHCASUMOHHOW bruoMenmumnHe. Migeein cosgaHma LeHTpa
ABSAETCA NPUMEHEHME MEXANCLMIIMHAPHOIO MNOAX0Aa K 06/1aCTW HayK 0 XKU3HW.

OCHOBHbIE HAMPABJIEHUA CLS
WCCNEOOBAHWUN LIEHTPA:

e BuounHdopmaTmka

Skoltech Center for Life Sciences

* PepakTupoBaHue reHoMa KOHCTAHTUH

* Mukpobronorus v Hosble aHTHbakTepManbHble BeLLECTBa CEBEPMHOB

e Pa3paboTka MHHOBALMOHHbIX NeKapCTBEHHbIX CPELCTB, B LvpekTop LeHTpa,
ToM yucne Ha ocHoBe PHK-nHTepdepeHumm npodeccop

e [IMMyHonorug
e OnyopecueHTHble benku

CEroaHs B LLEHTPE:

*12 npo¢eccopos

e ArpoTexHonoruu

© 34 Hay4YHbIX COTPYAHUKA

AKAOEMUYECKHUE 3AKA34YUKMU:
MAPTHEPDbI:

i

mmm Massachusetis "9950\\..,?.?4'
Institute of \ ‘Q\e\

I I Technology

BlCCAD @ Generium

Biopharmaceutical Company Astrazeneca ]JH”P“““"

fIinoNunTEX

LleHTpbl HayKu, UHHOBaLMi M o6pa3oBaHus

LLEHTP NEPCNEKTUBHbIX
UCCJIELOBAHUU

CTpaTEI’W—IeCKOM Lenblo LeHTpa ABNAeTca NpoaosikeHne TpaJJ,I/ILI,l/llZ COBETCKOM U pOCCVIVlCKOVI LLIKOJT MaTeEMATUKKN N
TeOpeTl/ILIeCKOl;I CI)VIBVIKI/I, a Takxe co3faHne HOBOro rnokKoJieHNA yd4eHbIX nyTeM MHTerpaunn O6pa3OBaHl/IH n uncene-
,EI,OBaHI/IlZ, COo30aHnA I/IHHOBaLLl/IOHHOPI Moaenn O6pa3OBaHI/I9|, BK/HOYEHNA B yl—le6HbII7I npouecc BeayLinx pOCCVII?ICKI/IX
N MEeXAYHapOLHbIX YHeHbIX.

MCCNEANOBAHUA B PAMKAX LLEHTPA
COCPEAOTOYEHbI INMMABHbIM O6PA30OM
B CJIEAYIOLLUX OBJIACTSAX:

Skoltech Center for Advanced Studies

e [eoMeTpuueckas Teopusi NpefcTaBaeHN Uropb

e Teopus CTpyH : KPUYEBEP

e Teopusa KOHPOPMHbIX 1 KanMbpPOBOYHbIX Nonen, f LupekTop LeHTpa,
WHTErprpyeMbIX Mogeneit “— npodeccop

e KombuHaTopuka
e CuMmnnekTn4eckas reoMeTpus, TONoNorus
e [unepbonnyeckas reoMeTpus 1 ap.

CEroaHs B LLEHTPE
BOJIEE 20 COTPYAHWUKOB:

¢ 18 npodeccopos

o8 HaY4HbIX COTPYAHUKOB

AKALEMUYECKUE NMAPTHEPbI:

Illil- Oﬁ[d iE UNIVERSITY O
Massachusetts 6 TO R{} NTO

Institute of
Technaology UNIVERSITY
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LLEHTP HEMPOBUOJIOT UM
U HEUPOPEABUJIMTALUU

Helipobuonorns - ogHa 13 Hanbonee BeicTpo pasBuBaloLmxcs obnactein coBpeMeHHOW Bronornyeckom Hayku.
[na pasButua byHAaMeHTanbHOM 1M TPAHCAALMOHHOM HEMPOHaykX 1 A8 MPOABMXEHNSA 3HAHNIM 0 QYHKLUMSAX MO3ra
yenoeka v ero noteHumane B Ckontexe 8 2018 rogy bbin co3naH HOBbLIN CMeLMann3vpoBaHHbI MEXANCLMNANHAP-
HblIV LleHTp Hepobuonorum 1 Hepopeabunutaumm.

OCHOBHSIE HATIPABEHAS T
UCCNEQOBAHUN LIEHTPA: | —

Center for Neurobiology and Neuroreabilitation
e Helpopeabunutaums

e Helpobuonoruna passutus ®ABUO
* BrluncnntensHas v MonekynsapHas Heiipobuonorus . MAKKWAPAM
unpekTop LeHTpa

COTPYAHWYECTBO: 3AKA3YUKMU:

237 BHAINLAB SMARTfit
I :-nr:mpa—r:'r X BTC')

TREATAMERMT €

(“ MAX-PLANCK-INSTITUT

)

LLeHTpbl HayKn, MHHOBaL MK U 0O6pa3oBaHuUA

LEHTP OTKPbITOIO
OBPA30BAHUA

Muccuelt LeHTpa, co3paHHoro B Hosbpe 2018 rofa, ABASOTCA BbiiBAEHWE U NPOoGOpUeHTaLMs 0fapeHHON 10BY-
30BCKOI MOJIOAEXM, Hay4HO-NPOCBeTUTeNbCKasd paboTa 1 TpaHCchep COBPEMEHHbIX TEXHOMOTMYECKUX KOMMETEHLMNA
B cdhepy AONONHWTENBHOrO NpodeccroHansHoro obpasoBaHus.

OCHOBHbIE HANPABJIEHUA coL
WCCNELOBAHUN LIEHTPA:

. Center for Open Learning
- Pa3pa60TKa N TUpaxnpoBaHMe COBPEMEHHbIX TEXHOJIOrnn

[LOBY30BCKOro 0bpa3oBaHus TATbAHA
e PaspaboTka nporpaMm AMCTaHUMOHHOIO AOMOAHUTENBHOIO HUKONEHKO
npodeccroHanbHoro obpasoBaHuns B .
ykoBoLWTENb
LeHTpa

NAPTHEPbI:
I | HTP f_"'\
a Emmmuu # ( }
E’ MOCKBbI 3'359'.5;1“ Onwunma HTH (i@‘)

gsdis,  MMHUCTEPCTBO " KBAHTOPKYM
3@5}? 30PABOOXPAHEHMWA Aop
2%  POCCWMCKOW ®EQEPALMK
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LEHTPbI KOJIJTIEKTUBHOI'O
MoJib30OBAHUSA

U,eHprI KOJNINEKTUBHOIO MoJsib30BaHNA [U,KH] Ckontexa CFIOCO6CTByPOT BbIMOJIHEHNIO NHCTUTYTOM CBOEV MUCCUM MO
npoBeaeHnto Ct)yHﬂ,aMeHTaJ'lebIX N NpuKNnagHblX MCCJ'Ieﬂ,OBaHVIVI, a Takoke NpeaocraB/ieHNo o6pasoBaTeﬂbe|x ycnyr.

[Nocne BBegeHus B akcnnyataumo scex LIKIT oHn ByoyT npefoctaBasdTh WWPOKWIA CeKTp ycayr ans bonblUnHCTBA
NpVopUTETHBIX HanpasneHuit CkonTexa.

OCHOBHbIE HAMPABJIEHUA:

* Hayka 0 JaHHbIX 1 MCKYCCTBEHHbIA NHTENIEKT
* Hayku 0 XX13HU 1 30,0pOBbe

Shared Facilities Office

e CoBpeMeHHble MeTOAbl NPOeKTMPOBaHMS AJIEKCEM
¥ NepcnekTUBHbIE MaTepuansi EHUCOB
* JHeproadpdeKTUBHOCTb :
YKOBOAMTENb
e DoToHMKa 1 KBaHTOBbIE TEXHONOT NN
oduca

. HepCI‘IGKTVIBHbIe ncenegoBaHna

e ObpaboTka v XpaHeHWe faHHbIX
* [lepefoBas Macc-cnekTpoMeTpus

CoznaHue LIKIT - 310 AvHaMUYHbINA NpoLLEeCce, OCHOBbLIBAIOLLMIACS Ha TEKYLLMX U NepcrnekTUBHbIX noTpebHocTax LieH-
TPOB Haykwu, WHHOBaLUMil 1 obpasosaHua (LIHMO) CkonTexa B pamkax npuoBpeTeHns Hay4HO-1CCIel0BaTEIbCKOrO
0bopynoBaHus, a Takke pa3BUTUS KOOMNepaLmi ¢ akageMU4ecknMmn 1 MHAYCTpUanbHbIMU NapTHepamu.

[ns koopamHaumm co3fanns, adpdekTnBHoM akcnnyataumm u passutus LK B [lenaptameHTe no nccnegosaHnsm
CkosiTexa Mnog, pykoBOJCTBOM MPOPEKTOpa Mo Hay4HO-UCCnenoBaTenbekoi aeatensHoctv (mpod. Kut CtusercoH) bbi
coznan Otgen no ynpasneruio LIKM (SFO, Shared Facilities Office).

[No cocTosiHMio Ha deBpanb 2019 roga B Ckontexe oduumansHo co3pano nate LK.

| UKM B OBJACTU TEHOMUKU

LleHTp bbi1 co3naH B Ckontexe B MapTe 2018 rofa Ha Ha3e BbICOKOTEXHOAOTMYHOMO
obopynoBaHWsA LNs BbICOKONPOM3BOAUTENBHOMO CEKBEHMPOBAHWS HOBOMO MOKoJle-
Hua komnaHuu Illumina (HiSeq4000, NextSeq, MiniSeq), komnnekca obopynosaHus
ans npobonoarotosky (Illumina cBot 2, Biomek NXp Span-8, Covaris M220 v ap.), a
TakXXe aHanM3a 1 XpaHeHMs Nosly4aeMblx JaHHbIX.

OcHoBHas 3aflada UeHTpa — KoopAnHauna 1 conpoBoXaeHne reHoMHbIX Mccneno-
BaHWM, BeayLinxca B CKOﬂTeXe, d Takxe rnposeneHne Hay4Ho-nccienoBaTesibCKMX
pa60T, CBA3aHHbIX C BbICOKOMPOMN3BOANTE/IbHBIM CEKBEHMPOBaHMEM, B MHTEpPECax
YH4aCTHUKOB 3KOCUCTEMDbI «CKONKOBO» M BHELUHNX 3aKa34MKOB.

I UKN «BU3YAJIU3ALMA BbICOKOIO PASPELLEHUA»

LleHTp bbl1 ocHoBaH B ceHTabpe 2018 rofa ¢ Lenblo 0Ka3aHWs ycayr No nepefoBoi
3MEKTPOHHON MUKPOCKOMWW AN MOAAEPXKKM Kak GyHAAMEHTaNbHbIX, Tak 1 Npw-
KnafHbIX nccnepoBaHuii B Ckontexe, B akocucTeme «CKoNKOBO» U 15 BHELLHWX
3aka3y4ukoB. LleHTp ocHaLlleH TpeMs 31eKTPOHHBIMU MUKPOCKOMaMMU, B T. Y. TpaHC-
MWUCCUOHHbBIM 371€KTPOHHBIM MUKPOCKOMOM C MOHOXPOMAaTUYECKUM 31EKTPOHHbIM
MCTOYHMKOM U C Koppekumel abeppauunin FEI Titan Themis Z v op.

LLeHTpbl HayKn, MHHOBaL MK U 0O6pa3oBaHuUA

| UKN «YUCTbIE NOMELLEHUA AN MUKPO- U HAHOOBPABOTKW»

LleHTp nnaHupyeT HayaTb paboTy K koHuy 2020 roga.

OcHoBHas Lefb LieHTpa 3aK/io4aeTcs B MOALEPXKKE BbICOKOTEXHOMOMMYHbIX Hayy-
HO-MCCnefoBaTeNbCKMX NpoekToB CkoaTexa, a Takxe y4acTHUKOB sKkocucTeMbl «Ckon-
KOBO» M BHELUHMX 3aka34ukoB. LleHTp byAeT ocHaLlleH BbICOKOTEXHONOrMYECKMM 060~
pyLoBaHWEM Mof yNpaBAeHWeM KOMaHLbl KBaNUPULMPOBaAHHbLIX CNELMANNCTOB, YTO
no3sonuT npoeoanTb HVOKP B 0bnactn coBpemMeHHoM NoaynpoBoAHWKOBOW GOTOHM-
ki, 0bpaboTkn 2D- MaTepvanos U CBEPXMPOBOLUMbIX KBAHTOBbIX KOFEPEHTHbIX CXEM.

| uKn «bUOBU3YANTU3ALUA U CNEKTPOCKONUA»

LleHTp 6611 co3gaH B ceHTAbpe 2018 roga v ocHalleH coBpeMeHHbIM 06opyaoBaHu-
€M, KOTOpOe MO3BOJISET pellaTh 3aa4u BU3yanunsaLmnm 1 CnekTpOCKOMNMN Ha Tpex
YPOBHSIX: HAHO-, MUKPO- 1 MaKpOCKOMUYECKOM.

OcHoBHOM 38,)],8'46[2 LeHTpa ABJIAETCA MUCMOoJIb30BaHMe COBPEMEHHBIX METOLOB BU-
3yannsaunm 1N CNekKTpockonun Angd peleHna MexancunnianHapHbiX 3a4ady, BO3HN-
KakllnXx Ha CTblke MaTephnanoBegeHn4d, CIDOTOHI/IKI/I, SNIEKTPOHUKN 1 6VIOM€,£I,I/ILI,I/IHbI B
NHTEPpECax CKOJ'ITeXa, YHaCTHNKOB 3KOCUCTEMbI <<CKOJ'IKOBO>>, a Takke BHELLHMX Nonb3oBaTesnen.

I UKn «®ABJIAB U MACTEPCKAS» \r--’f' -

LleHTp bbin co3gaH B okTabpe 2018 roga Ha base cTygeHYecko MacTepCKOM ANA — ——
noffepXkn obpasoBaTenbHbIX, HAYYHbIX M MPOMbIWAEHHbBIX Nporpamm CkonTexa, a
TakXe y4aCTHMKOB akocucTeMbl «CKOKOBO» W BHeLIHWX 3aka3uunkoB. LIKIT ocHaueH
0bLWKMpHBLIM HabopoM 0bopyaoBaHMS, MHCTPYMEHTAMU U TEXHOAOTMYECKUMU NIUHEN -
Kamu L5 U3roTOBNEHNS, aHann3a, peMoHTa U MOANPUKaLMM LWMPOKOro CReKTpa Ma-
Tepuanos, feTaflen 1 YacTen.

OcHoBHble 3afa4dn UeHTpa — nogaepXka MHOVMBWAYyaJIbHbIX MPOEKTOB, 3anycK CTap-
Tar|—|/|HKy6aTopa ongd pa3pa60TKM NPOAYKLMN N CTapTa yCreLlHbIX 6VI3H€C-HpO€KTOB, o6pa3OBaH|/|e B obnactu MO,[I,eJ'IePI
<<,D,M3aI7'IH — NPOTOTNM — TeCTUPOBaHMeE», NpenocCTaB/ieHe NPON3BOLACTBEHHbIX YCIYT.

| UKN «OBPABOTKA U XPAHEHUE JAHHbIX>»

LleHTp co3naH B uione 2019 rofa Ha ba3e BbICOKONPON3BOLNTENIBHON BbIYUCAUTENBHON
nnatdopmsl Arkuda (Lenovo) u crcTeMbl xpaHeHWs faHHbIX ¢ napasnienbHoi dGaino-
Bol cucteMoii. OCHOBHEIMK 3afadamu LleHTpa ABnsieTcs npegocTaBneHue BblYUCIN-
TeNbHbIX PECYpCoB /15 MPOBEAEHWs HayYHbIX MccnefoBaHui nabopatopuamu LIHWO,
BHELUHUMW aKageMUYecKUMU 1 MHAYCTPUanbHbIMU NapTHEPaMK, a Takxke obecneyeHnn
BbIUMCIUTENBHBIMU pecypcaMn yuebHoW 1 MHHOBALMOHHONM AedTenbHocTv VIHCTuTyTa.
LleHTp oka3biBaeT MoLAepyKKy Mosib30BaTeNsiM B BONPOCax MCMob30BaHWs CynepKkoM-
MbIOTEPHbLIX PECYPCOB, PECYPCOEMKOrO MPOrpaMMHOro obecrneyeHuns, a Takxke opraHu-
331K BbIYMCIUTENBHbIX NpoLeccoB 06paboTky, aHanmsa 1 BM3yanmsaummn faHHbix. Ha 6ase LIKIT Takxe pasBepHyTa
nMHdpacTpykTypa ana 0bpaboTki 1 LOArOCPOYHOro XpaHeHus faHHbIx apyrux LIKTT.

| UKN «NEPEQOBASI MACC-CNEKTPOMETPUA»

LlenTp cozgaH B MapTe 2019 roga. OcHoBHow 3agadeit LieHTpa sBnseTcs npegocTaBieHmne
LUMpoKoro Habopa ycyr B 0bAacT Macc-CnekTpoMeTpuyeckux uccnefosaHui. Lientp
OCHaLLEH WMPOKMM criekTpoM nprbopos (Bruker maXis impact, Bruker timsTOF, Bruker
rapifleX MALDI, ThermoFisher Q Exactive n ap.), nosgonstoux pewatsb 60MbLIMHCTBO
3afay B 0bnactv npoTeoMukm 1 Metabonomukn. bnarogapsa Hanuumnio nabopatopuu npo-
BonoaroToBky, a Takke BbIYUCAUTENBHbIX pecypcoB ANs bronHbopmaTnyeckoro aHaamsa
IaHHbIX, LIeHTp cnocobeH BbIMoAHATL MOMHbIV SKCMepUMeHTanbHbIA Luki. LieHTp HaLe-
JIEH Ha NpefoCTaBeHre BbICOKOKAYeCTBEHHbIX YCAYr BHYTPEHHUM W BHELUHWM 3aKa3yuKaM, BK/loYasi OTeYeCTBEHHbIE
¥ MeXyHapoaHble GpapMaLieBTUYeckye KOMMaHNN.
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| NPOEKTLI HTYU

HaupoHanbHas TexHonorvyeckas uHuumatvea (HTW) - rocynapcTeeHHas nporpamma
Mep M0 Moafepxke paseutus B Poccuu mepcnekTMBHbLIX 0Tpaciei, KoTopble B Teue-
Hue cnepytowmx 20 NeT MOryT CTaTb OCHOBOW MMPOBOW 9KOHOMMKM. BosbLIMHCTBO
pbiHKOB ByayT MMeTb ceTeByto NpupoAy (HacnefoBaTh NOAXOAL!, KOTOPbIE CYLLECTBYIOT
B /IHTepHeTe, M ncnosb3osats uHdpacTpykTypy Cetn). HoBbie pbiHku ByayT opueH-
TMPOBaHbI Ha YesloBeKa Kak KOHeYHOro noTpebuTens, pacctosHue Mexay npom3Bo-
OWTENIEM U MoTpebuTeNneM Ha HuX ByLeT MUHUMabHBIM.

OnpepeneHbl AeBATb NEPCNEKTUBHBIX PbIHKOB, COOTBETCTBYIOLLMX KPUTEPUSAM:
* AspoHet ° MapuHet e XencHer

* ABTOHeT ° HelpoHet e Oypner

Y CkonTexa Heckonbko npoektos HTA.

HTWU «TexHeT»

- Texwer kcneprMeHTanbHO-LMbPOBON LEeHTP

Haunsisans e cepTudmKaLmm

TEXHOMNOrWHYECKER
HHMLMATHES

° ObecneyeHwne fonycka K NpUMeEHeHMO NepcnekTUBHON NPOAYKLMN U3
MOAMMEPHbIX KOMMO3ULMOHHbIX MaTepuanos (MMK)

* PaspaboTtka 1 BHepeHWe CUCTEMbl MOHUTOPUHIA M MPOrHO3a COCTOSHMS
napenuin n3 NKM B TeyeHne XM3HEHHOTO LKA

e Co3spaHue MHCTPYMEHTOB HOPMATMBHO-TEXHNYECKOrO PerynnmpoBaHus
pbiHKa 3anopHo apmaTypbl 13 MKM

CPOKW: 2018-2021

MAPTHEPHI:
— sadan
777

ABTOOOP

HTWU «AspoHeT»

Co3paHne basbl gaHHbIX «OTKpbITIN Habop MPOCTPaHCTBEH-
HbIX JaHHbIX» 1 MHTerpauus ¢ obnayHon 4D-reonHdopmaiin-
OHHOW NNaTHOPMON.

Llenb:  paspabotka obnayHbix ycnyr mo obpaboTke AaHHbIX AMC-
TaHLUMOHHOrO 30HAMPOBAHWS B Pa3fuyYHbIX 0611aCTAX MpUMEHeHUs
B Tatapcrare (4D- MVIC nnatdopmal:

¢ MOHWTOPUHI 30H 6esonacHocTn
®  CEeNbCKOX03ANCTBEHHbIE 3adavn
¢ npuMeHeHune LI,I/Iq)pOBbIX MOJEeNein MeCTHOCTU U T. 4

CPOKW: 2017-2019

MNAPTHEPbI:

A\
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r
A ¥ PBK

MPOERTE

°  3HepmKuHeT * OuHHet

o CoandHer

(©)CoBrain

Analytics

HaunoHanbHbIR nccnenoBaTenbCkui
npoekT «CoBrain-AHanutuka» B pamkax
HTW «HenpoHeT»

e CoBrain-Ananutuka - 310 nnatdopma
nns cbopa, xpaHeHus, 06paboTku
¥ aHanu3a faHHbIX Pa3anyHbIX TUMOB
1 popmMaToB.

* Llenb co3gaHuns nnatdopMbl -
bopMurpoBaHue 1 nofaepxkKa
cooblecTBa Nonb3oBaTenew,
HanpaBeHHOro Ha co3faHve
NPOPbLIBHBIX TEXHONOTUIA Ha CTbike
HelpoHayK, HEBPOMOrMmn 1 BonbLLINX
LaHHbIX, 0becneymBaloLnx
CTabubHbBIN POCT pbiHka HepoHeT.

CPOKW: 2018-2021

MNAPTHEPbI:

&wﬂ’ Mono

x %
f E
7 5

2 o HAW

b OUZMONOMIKN
CO PAMH

HAYYHEII1

TP

q)'uu i
FAOPOBLSE

@l@ HUWUN Helpoxupyprum

WMEHW aKaneMuKa H.H. bvbaeHko PAMH

LEHTP
HEBPONOTHK

Ckontex B HTU

LEHTP KOMIMNETEHUWUU HTHU

Mo HANPABJIEHUKO TEXHOJIOT UK
BECMPOBO1IHOM CBA3M

N UHTEPHETA BELLEW (LUK HTU BCUB)

B 2018 rogy CkonTex obbsaBneH nobennteneM B KOHKypce Ha GOpMMPOBaHME LieHTPa KOMMETEHLUUN HaLMOoHab-
HOW TexHomoruyeckow uuuumatuesl (HTW) no HanpasneHuio «TexHonornv 6ecnpoBOAHON CBA3W U UHTEPHETA
Beulein» (BCUB). Obuiee duHaHcnpoBaHue coctasut 6onee 1 mapa pyb.

OCHOBHbIE 3AJAYU LIEHTPA:

e Pa3paboTka TeXHO0rMn MUPOBOI0 YPOBHS AN pa3BUTMS KOMMIeKCHOM HdpacTpykTypsl BCYB

e  QopMupoBaHME TEXHONOMMYECKOW U MHGOPMALMOHHOM MHPPACTPYKTYPLI A8 CO3LaHUS WK-
POKOTO Knacca pelleHWin Ais poCCUMCKOro 1 rnobanbHoro peiHka

e Passutne OTpacyieBbIX I'IpVU'IO)KeHI/IVI B Koormepaunn ¢ oTpacnesbiIM KOMMNaHNAMUN, OPUEHTNPYIHO-
LIMMUCA Ha NMepCcrneKTnBHbIe PbIHKK U I'J'IO68J'IbHyPO KOHKypEHTOCI'IOCO6HOCTb

© HO,EI,I'OTOBKa AOCTAaTO4YHOIO KoJim4ecTBa BbICOKOKBaJ'IVICIDI/ILI,VIpOBaHHbIX crneunannctoB B pa3-

AMUTPUN AnyHbIX obnactax BCMB ang ycToiymMBoro 1 onepexalollero pa3suTia TEXHOAOMMiA 0TPacy
JIAKOHLIEB B PO v paclumpeHns 0bnactn ux npuMeHeHus
[vpekTop
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PEKOMEHOATEJIbHbIE CUCTEMbDI
HA ABTOMATACTPANIAX

Ha cerogHsawHwmit aeHb obecneyeHne 6e30MacHOCTU AOPOXHOIO ABUXKEHNS SB-
NIFETCs CTpaTerMYecKy BaxkKHOW 1 akTyanbHon 3agaden. OgHon 13 npobiem aB-

ToMarucrpanemn B KnuMaTuyeckmnx ycnoBusx Poccum aensetcs rononenoobpa- LleHTp No Hay4HbIM 1 MHXEHEPHBIM Bbl-
30BaHMe B xonofHoe BpeMsa roga. CosgaHue ycnosuini 6e3onacHoro AsuxenHnsg  VCIMTENBHEIM TEXHONOTVAM N5 3343

¢ 60fbLWNMM MaccMBaMm JAaHHbIX

TPaHCNOPTHbIX CpefcTB TpebyeT 3abnaroBpeMeHHbIX W TOYHbBIX MPOrHO30B

YXYALWEHNS COCTOAHUSA LOPOXHOMO MOKPLITUSA B PEXMME PeasibHOr0 BPEMEHMU.

OLHWM U3 peLleHwuit 3To NpobneMbl sBASeTCS pa3paboTka HOBOro NOKoAeHNs MHGOPMaLMOHHbLIX CUCTEM MPOrHO-
31MPOBaHMSA NapaMeTPOB N OLEHKM COCTOSHUS LOPOXHOrO MOKPLITUSA aBTOMarncTpanet Ha 0CHOBE UCKYCCTBEHHbIX
HempoHHbIx cetel (MHC). Tpu 3ToM NpoLecc MOHUTOPUHIa A0MXEH BbiTb OpraHW30BaH B BUAE pacrpeaeneHHom
CeTN aBTOMaTUYECKNX AATYMKOB, AaHHbIE OT KOTOPbIX COBMPatoTCA B eANHOM LieHTpe ynpaBneHus.

3OOEKT OT MPUMEHEHUA 3TOWU CUCTEMBbI:

e CHuxeHune konnyecta ATl 1 puckoB ans BoAuTeNeln 1 naccaxunpos
e [loBblleHne 3GPeKTUBHOCTY MEPONPUATUIA MO 3UMHEMY COLEPXKAHMNIO aBTOMODUbHbIX JOPOr

e [locTpoeHMe KaYeCTBEHHO HOBOMO ONMCAHMS COCTOSHUS LOPOXHOI0 MOM0THA Ha OCHOBE METO0B
rnybuHHoro obyyeHus

e [loBbllleHNE TOYHOCTH NMPOrHO3MpPoOBaHNA NMapaMeTpoB COCTOAHNA AOPOXHOIO NOJIOTHA Ha pa3jinyHble
FOPV30OHTblI BpeMeHN C MOMOLLbIO COBPEMEHHbIX HeVIpOCeTeBbIX noaxonoBs

n PO E KT bl OUHAHCUPOBAHME: T MHUCTEPCTBO HayKy 3AKASUMK: (g7 MMHWMAKC-94
M BbicLiero obpa3soBaHusa

PEKOMEHOATEJIbHbIE CUCTEMbI
B ABUALLUOHHOM NPOMbILLJIEHHOCTHU

| rnoccapuii

[na aBMaLUMOHHON NPOMbILLINEHHOCTY BaXHY0 pofib UrpaeT npeackasaHue CDISE
3aKa34mMK NPOEKTa — 370 IPUANUECKOe N1LO, GOPMYINPYIOLLME MepeyeHb Tpe6o- TeXHUYeCcKMx Hemonamgok M nosoMok (mpegckasatesbHoe TexobcnyxkuBa-
BaHUN ycnosmﬁ Lenen, 3agay K 3afaHunio Ha NpOeKTUpoBaHme [‘|’3] ¥ pesysnbratam Hl/Ie]. I‘IpeﬂnaraeMaﬂ CNCTeMa aHaJIn3npyeT NaHHble, MocCTynatLline ¢ CeH- LleHTp No Hay4YHBIM U UHXEHEPHBIM Bbi-
MpoeKTa, oniayMBaloLLee ero peannsaLmnio 1 ABNALLIEECS NosyYaTeleM OCHOBHOIO COPOB Ha Pas/IMYHbLIX TeXHUYECKMNX 0bbeKTax, AeTeKTUPYeT aHOMaNbHOe NO-  UMCIUTENIbHbIM TEXHONOTUAM ANS 3343

¢ 6onbWYMY MaccrBaMm AaHHbIX
pesysbTaTa. BeLeHne NoACNCTEM, NMPOrHO3NPyeT NX NMOJTOMKU U cbow, ONTUMUINPYET UX

TEXHNYeCcKoe O6CJ'Iy>KVIBaHVIe Ha OCHOBE MOJIy4€HHbIX MPOrHO308B.

MapTHep - 370 tpUAMYECKOe MU0, pecypchl koToporo (obopymoBaHue, pabodas

cvna, TeXHOMOMUM, Chipbe, MaTepuansl, SHeprus, MHGOPMaLUMOHHbIE pecypchbl) 0bb- 3OOEKT OT MPUMEHEHUSA TEXHOJIOIUN:

eONHAKTCA B HayLJHO-VICCJ'Ie,J:I‘OBaTEJ'IbCKVIVI n I'IpOl/I3BO,£I,CTBeHHbIVI rnpouecc, NMeto-

. ¢ BhigBngoTcd nonoMku ¢ ToyHocTbio fo 90%
LKA Lienblo peanu3aluumio NpoeKTa.

o CHMXaKTCS U3aepXKkn Ha TexHMYeckoe 0bCayKMBaHNE CUCTEMBI
e CokpallatoTcs 3aTpaThl OT NPOCTOs CaMosieTa U3-3a HemnpeaBUAEHHON nofoMKku 1o 34%

KPYNHEWLWMUE
ABUAKOMNAHUU
(koHdUMAEHUManbHO)
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LAETEKTUPOBAHWE NATON10I UM

B PAANOJIOTMYECKUX MEOAULUUHCKUX
SAMNMUCAX angd ynydylweEHUA METOOB
AHOCTUYECKOI'O OBYYEHUA NMPU AHAJIU3E
MEAULMUHCKUX U30BPAXKEHUN

[mybuHHOe obyyeHue ycnelwHo WCnoNb3yeTcs [ CO30aHWUs BbICOKOTOY-
HbIX MOZenein B pa3nuyHbix cdepax. Lag noayyeHns ycTOMYMBBLIX MoKasaTte-

nei obbiyHo TpebyeTcd nposecTn raybuHHoe obyyeHue Ha BonblloM obbeMe  LIEHTP No HayuHbIM U MHXeHEPHbIM Bbi-
nHpopmaumn. Bonee Toro, Ang ynpaenaemMoro obydeHns bosbliMe Maccupbl  UCTMTENEHLIM TEXHONOTAAM ANIA 33434

¢ bonbWKMM MaccnuBamn HOaHHbIX

JaHHbIX caMu no cebe HefoCTATOUHbI, @ TPebyTCA MapkMpoBaHHble AaHHbIE,

cojepxxallime nHbopMaLmnio 0 peanbHOM MONOXEHUN B OTHOLLIEHUW UHTEpecy-

tolmx knaccoB. KpynHomacluTabHble MacCUBLI AaHHbIX KOMMbIOTEPHOIO 3peHus, Takue kak ImageNet, npegnaratot
Bonblume MaccKBbl faHHbIX 419 pa3paboTku cxeM rnybrHHOro obyyeHuns, B KOTOPbIX MapKMpoBaHWe M aHHOTaLMK
MOryT NpefocTaBAATbCS be3 06d3aTelbHOM OLLeHKM AaHHbIX 3KCnepTaMu B 3Tol obnactn. TeM He MeHee aHanu3
MeLULMHCKNX M30DpakeHnin oTanMYaeTca OoT 3TOro v TpebyeT MapkMpoBaHWsa MHGOpPMaLMK MeSULMHCKAMK 3KC-
nepTaMu. [NaBHOM Lienblo NpoeKkTa SBASETCS pa3paboTka MHCTPYMEHTa A5 aBTOMaTUUYeCKoro co3nanums bonbLumx
MapKMPOBaHHbIX MaCCYBOB MeAMLMHCKNX AAHHbIX C MHTEPECYIOLLMMI MapKepaMu.

LEJIb PABOTbI:

BrisiBneHe HOBbIX CXeM MapKWpoBaHUS, KOTOPbIE UCMOAb3YIOT CEMaHTUYECKYD MHOOPMALINIO, MONYYEHHYIO 13
aHanu3a TekcTa MeAnLMHCKMX 3anucelt, Ans obecnedyeHns MOMeHTanbHoro obyyeHns npu aHanmnse MegULUHCKNX
n30bpaxkeHnn.

MHCprMeHT nepBoHa4asibHO 6y)1eT NMPUMEHATLCA K bonblinM MaccrBam peHTreHonorn4yeCcknx CHMMKOB.

3akasunk: PHILIPS

| ULUOPOBOE CYHO: BCTPOEHHbBIE CUCTEMbI

MpoexThbl

PA3SPABOTKA AJITOPUTMOB
PACMO3HABAHUA UMEHOBAHHbIX
CYLLHOCTEW C IOBEPUTEJIbHbIMU
UHTEPBAJIAMU )11 UHTEPIPETALUUN
MEOUWLUUHCKUX TEKCTOB

LEJIN NMPOEKTA:

CospaTtb Mofenb, KoTopas aBToMaTuyecku onpefensna bbl natonornv Ha Me- CDISE

ANUMHCKOM I/I306pa)K€HI/Il/I. VICCJ’Ie,EI‘OBaHI/Ie N aHanm3 gOoCTyMHbIX Ha60pOB OaH-

o LLeHTp Mo Hay4YHbIM U UHXXEHEePHbIM Bbl-
HbIX MELULIMHCKMNX N30DpaxeHn.

YNCNNTENIbHBIM TEXHONOrMAM ONA 3a4a4
OueHka Habopa aaHHbIx MIMIC-III, cogepxalluero MegnMUUHCKME n30BpaxeHns ¢ bonbLMMM MacCHBaMM AaHHBIX
(HanpuMep, cHUMKM peHTreHorpadumn/MPT-ckaHnpoBaHWa) 1 KIMHMYecKme

3aK/lYeHNs, HanncaHHble Bpadamu. ObpaboTka MeAMLIMHCKMX TEKCTOB Ha eCTeCTBEHHbIX A3blkax /s onpeaere-
HUS KJIOYEBbIX CIIOB MO NATOSIOMMAM, a TakKe yYeTa OTPULAHWUIA 1 KOTMYECTBEHHOI OLeHKM HEeonpeLeneHHOCTY.

13y4eHne coBpeMEeHHbIX CXEM MapKUPOBKU, MCMOJb3YHOLLMX CEMAHTUUYECKYI MHGOPMaLMIo, MOSlyYEHHYIO B Pe3yJib-
TaTe aHaAM3a TeKCTa MeAMLIMHCKMX 3aKSTIOUYEHWIA, B LieNIX COAENCTBUSA aHanm3y MeanLMUHCKMX AaHHbIX.

MIMIC-IIl - 370 Habop AaHHbIX, COAEpXaLLWi MefuLMHCKIE 1306paxeHus (HanpuMep, CHUMKI peHTreHorpadum /
MPT-ckaHupoBaHus) v 3akiodeHns, HanucaHHble Bpadyamu. JaHHbIN NpoeKT NpeaycMaTpuBaeT NPoXoXAeHNe Kyp-
ca no 3TMYECKUM acnekTam 0bpaboTku MeANLMHCKMX JaHHbIX.

sakasunk: PHILIPS

I KPU3NCHOE KAPTUPOBAHUE

KOHTPOJIA COCTOAHUA NPOAYKLWA

MpoeKkT nogpasymMeBaeT co3fnaHne NnaThopMbl 151 MOHUTOPUHIE KU3HEHHOTO
LMK/Ia CyLHa M MpoLLeccoB, CBA3aHHbIX C ero akcnnyatauveit. [ns stux uene
Ha CyfiHe ycTaHaBAWBaeTCs Creunann3vpoBaHHas CeHCopHas cucTema, ole-
HUBAIOLLAS TeKylliee COCTOSHME KOopryca W MpOMyabCUOHHOW rpymnnbl CyAHa,
a TakXe nosBofsiollas cobupaTs v nepepasatb Mo HECNPOBOAHBIM KaHanam
CBS3U MHopMaLunio bonee yem o 200 napameTpax cyfiHa, Takux Kak cucTeMa
yrnpaBneHus ABUraTeNieM, TOMINBHOW CUCTEMON, HABUTALMOHHBIM U CBSA3HBIM
obopynoBaHMeM 1 np.

LUK HTKU BCUB, CPQM

Llentp komneTeHumn HTW no Hanpas-
NIeHWio TeXHoNorMm becnpoBofHO CBS -
31 U UHTEpHETa BELLEN

LleHTp $OTOHMKM 1 KBAHTOBLIX
mMatepuanos

Bcé 310 no3Bonsert yBennynTb aHeproaddeKTUBHOCTL M CHU3UTb KCMyaTalMoHHble 3aTpaTsl Ha 30%.

y
3AKA3YUK CHce MNAPTHEP:

CPEQHE-HEBLRHE
B CYAOCTPORTERBHMA TABOA

MUJIOTHOI O NMPOEKTA:

B UHBEPCUSI
m CEHCOP

MacluTabHble npunpoaHble 6e,EI,CTBI/Iﬂ NN TeXHOreHHble KaTaCTpOd)bl BCerga CDISE
COMPOBOXAAKTCA 3HAYNTEJIbHBIMK pa3pylleHNAMnN 1 MoTepAMn B Pa3JINYHbIX

chepax Xu3HepeATeNbHOCTH YenoBeka. [lpeanaraeMble MeTofbl MO3BOMASAIOT
onepaTMBHO OLeHMBaTb yLepb And NogAepXKn NPUHATUSA peLLUeHUA MECTHBIMK

LLEHTp Mo Hay4YHbIM N NHXEHEPHbIM Bbl-
YNCNNTENTbHBIM TEXHONOIMAM A4 3a4au
¢ bonblWMMKM MaccuBamm OaHHbIX

OopraHaMun yrnpaBieHnd, a Takxe MOoryT ObITb MCMONB30BaHbI A KoopanHaumm
pa60T M0 OKa3aHMo MOMOLLM TYMaHNTAapPHbIMW OpraH3alnaMin.

Mbl npepnaraeM obwmnin GpenMBOPK, KOTOPbLIA MOXET BbITb NoNe3eH B pa3inYHbIX MPUAOKEHUAX ONepaTUBHOMO
ynpasieHUs Npu yCTpaHeHWW MOCNefCcTBUIA CTUXUIAHBIX DefCcTBUIA. YcnelHoe npuMeHeHne paspaboTaHHOro
bpeliMBOpKa NPOLEMOHCTPMPOBAHO Ha NMpMMepe OLeHKK ylwepba, BbI3BaHHOMO IeCHBIMU noxapaMu B Kanu-
dopHum B8 2017 ropny.

[ns 0byveHns HeMPOHHOM CeTU MCMOAb30BaANCH OTKPbITbIE AaHHbIEe CMyTHUKOBOM cbeMku 3a 2017 rog TeppuTopum
wrata Kanudophug (CLUA). B nanbHeiem HeipoHHas CeTb CMOTJIa Cama C 04YeHb XOpOLLEN 0CTOBEPHOCTbIO pac-
no3HaTb CropeBLUWe JoMa Ha TeCTOBOW TEPPUTOPUM, MOCTPaLaBLUER OT pa3pyLUNTENbHbBIX MOXaAPOB.

A
NAPTHEP:  DigitalGlobe
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HUCJIEHHAS TPAHCNIALUNUA MEAVWLIMHCKKUX
U306PAXXEHUU U3 OAHOU MOLAJIbHOCTHU
B APYI'YIO

B T0 Bpems kak pasHble cnocobbl MeAMLMHCKON BM3yann3aumn MMeT CBOe
KOHKPETHOe MpUMEHEHWe, MHOTAA BO3HMKaeT HeobxoanMocTb npeobpasoBa-
HUs n30bpaxkeHUn U3 ogHoM GopMbl B pyryto. OAHUM U3 HOBbIX HanpaBaeHUA  LieHTp no HayuHbiM 1 MHXEHEPHbIM Bbi-
AB/SIeTCS COo3[aHue KapT pacnpefesieHns 31eKTPOHHOM MIOTHOCTM Ha ocHoBe — HMCVITEJIBHBIM TEXHONOTUAM ANA 3aAaY
- . “ ¢ bonbWKMM MaccnuBamn HAaHHbIX
MarHWTHO-pe30HaHCHbIX n3obpaxernin (MPT). CBEpTOYHbIE HEMPOHHbLIE CeTy
(CNN) umetoT Bonbwoin noTeHUMan B 4acTy MOCTPOEHMUS KNaccudUKaTopos.
B aToM npoekTe nccnenosaH noteHuman Takmx cetert CNN no npeobpasosaHuto nsobpaxeHnin. OCHoBHoe BHUMa-
Hie B MpOeKTe yaeneHo npeobpasoBaHmio MarHUTHO-pe3oHaHCHbIX n3obpaxernit 8 KT nHTeHcrBHocTH (Mornovye-
HUE PEHTrEHOBCKMX Nydelt) n npeobpasosaHnio MP-koHTpacToB Apyr B Apyra.

3akasunk: PHILIPS

3AMEHA 3JIEKTPUHECKUX KAHAJI0B CBA3U
HA ONTUYECKHUE (ONTUYECKUE BOJIHOBOAbI)

3aMeHa af1eKTpuYeckmnx kabenen, NCNonb3yLWMXCA LS Nepeaayv anekTpuye- CPQM

CKOT0 CUrHana, Ha BOMIOKOHHbIE CBETOBO/IbI, NepeatoLine onTMYeckuii curHan,

MO3BOASIET CYLLECTBEHHO YMEHBLIUTL BEC M3LENNS, YBENNUUTL 0BbEM Nepega-  LEHTP OTOHMKY 1 kBaHTOBBIX
BAEMOI1 MHPOPMALLAN, CBECTV K MUHIMYMY 371EKTPOMArHUTHbIN GOH 1 caenatb o P anoe
MHGOPMALIMOHHbBIE CUCTEMbI HEYYBCTBUTENbHBIMU K BHELLIHUM 371€KTPOMArHUTHLIM BO3AENCTBUAM.

Kpome Toro, B cuay Manoro Beca onTMYeCcKUX BOJOKOH, KaHasbl CBSA3M MOXHO MHOTOKPATHO npoaybnvpoBaTs, YTo
CYLLLECTBEHHO MOBLILLIAET XMBYYeCTb 0D0ro M3nenus npy BO3HUKHOBEHWMW MEXaHWUeCKUX MOBPEXAEHWUI KOH-
CTPYKLMN.

B HekoTopbIX ciyyasax, HanpuMep, Npu HeobXoAMMOCTN Nepefayn BblCOKOYACTOTHOO CUrHaa Ha CyLLEeCTBEHHbIe
paccTosHus (HanpuMep, nepefaya curHana ¢ Yactotamu nopsiaka 100 [T Ha paccToSHWUS B MeTpbl), albTepHaTHBbI
BOJIOKOHHbIM CBETOBOAAM MPOCTO HE CYLLLECTBYET.

3AKA3YUK: gré

HUAWEI

MpoexThbl

UWAEHTUPUKALIUA JTULL
B PEAJIbHbBIX YCJIOBUAX

NoeHTndwrkaumsa nuw MMeeT BaxkHoe 3HadveHue B chepe besonacHocTH, Kan-
eHTCcKoro cepBuca 1 uaeHTudrkauun B ViHTepHeTe. Llenbio npoekTa siBngetcs

pa3paboTka cUCTEMBI, KOTopas Mo M30bpaxeHuno-3anpocy uileT B 6ase M30-  LIEHTP M0 HayuHbIM 1 UHXeHepHbIM Bbi-
BpaxeHue M@ TOro Xe 4YeNloBEKa MpuW YCI0BUM, YTO M30BpaxeHue-3anpoc  ACITENBHEIM TEXHONOTWAM ANA 3ahad

¢ bonblWKMKM MaccnBamm JAaHHbIX
MOXeT OblTb NCKaXXeHo [HaI'IpI/IMep, B pe3y/ibTate pa3HbIX TWUMOB pa3MblTuUA,
ﬂpO6ﬂeM, CBA3aHHbIX C OCBeLLI,EHI/IeM].

Pe3ynbtathl:

* HoBblii TUN (apxuUTeKTypa) UCKYCCTBEHHOW HEMPOCETH, MO3BOALIMI YCTPaHATb GakTopbl AerpagaLnm, Bo3-
HUKakoLWwe npu cCbeMkKe JInL, B TUNNYHBIX YCNOBUAX

¢ HoBbiii TUN [apxnTeKTypa) MCKYCCTBEHHOIN HEMPOCeTH, CoYeTaloLLIMi CMOCOBHOCTb YCTpaHeHns GakTopos Ae-
rpagauuu v sepudukauuv (pacnosHasanus) nuuy

3AKA3YUK: ) VisionLabs

MACHINES CAN SEE

onTUMU3ALNA AJITOPUTMOB INTYBOKOI'O
ObYYEHWUA OJ1A CETMEHTALLUU
BUOMEOULUHCKNX U3OBPAXXEHUI

BaXHbIM Warom B aBTOMaTU4eCKOM aHann3e MeAMUUHCKUX 130bpaxeHui _

ABSETCSA CerMeHTalus opraHoB. [lo HelaBHero BpeMeHu cerMeHTaums op- CDISE

raHoB Ha buoMeoULMHCKMX M306paxeHUAX 0ObIYHO MPOBOAMAACH C UCMOMb-  LIEHTP N0 HayuHbIM U MHXEHEPHbIM Bbi-

30BaHWEM TakMX METOJ0B, Kak akTMBHble Mofenn GbopMbl U CerMeHTaLms e A X OH O TN AM AN S
- ¢ bonblWKUMKU MaccuBamm HAaHHbIX

Ha oCHOBe aTnaca. Bo3Huknv nopxofbl K CerMeHTaumu n3obpaxeHWn Ha

ocHoBe rnybokoro obyyeHuns, KOTopble MONb3YOTCA BCe BONbLIMM YyCNeXoM B

paMKax MpUMEHEeHWS K eCTECTBEHHBIM M30bpaxeHuaM, a Takke K bBuoMeanLMHCKUM n30bpaxeHnaM. B yacTHo-

CTU, apXUTEKTYpbl MoHOW cBEPTOUHOR ceTn [FCNJ 0bbi4HO ncnonb3yoTea ang 0603HaUYeHUS Kaxgoro nukcens

B n3obpaxeHuun. Apxutektypel FCN obecneynBatoT Bneyatnswowme pesynbraTbl B MMKCENbHON MapKMpoOBKe

HabopoB ecTecTBeHHbIX M30bpaxeHWn, Takmnx kak Stanford background dataset, Pascal VOC 2012 dataset u

NpoeKT Mo KpynHomacwTabHoi nHtepnpetaumn cuer (LSUN). OgHako cermeHTMpoBaHve BUoMeanUUHCKNX

n30bpaxkKeHn No-nNpexHeMy 0CTaeTCs CAOXHOMN 3aAa4yen.

LLEJ'IQMI/I LOAHHOIO NMpoeKkTa ABMAOTCA:

e [IpoBefeHue yraybneHHOro aHann3a CyLLeCTBYIOLLMX TUMOB apXUTEKTYpbl HEMPOHHOW CETU A CEMaHTUYECKOWM
cerMeHTaunm BoMegNUNHCKMX n30BpaxkeHn 1 oueHka Mx adbeKTMBHOCTH

e Pa3paboTka HOBbIX apxuTekTyp raybokoro obyyeHus ans cerMeHTauuu BrvoMeguUMHCKUX K30bpaxkeHWN
VI CPaBHEHMS MX C CYLLLECTBYIOLLMMUN apXUTEKTYpaMu

* lI3yyeHne MCNOAL30BAHUSA FEHEPATMBHbLIX COCTA3aTENbHbIX CETeN AN yaydlweHns Tekyllen 3ddeKTMBHOCTH
MOLENeN cerMeHTaLmmn n3obpaxeHuii Ha ocHoBe rnybokoro obyyeHus

3akasunk: PHILIPS
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AHAJIUTUKA
rOPOACKOWU 3ACTPOUKU

I_Ipvmoerme no3sosigeT obecneymsaTb rpanompomeneﬁl, aHaJIMTNKOB MO BO- m
npocamM TOprosan N HeABMXKNMOCTN I/IHq)OpMaLI,MGIZ 0 XW0M VIHCI)paCprKType
be3 3aTpaT BpeMeHn 1 AOPOroCToALLNX O6CJ'Ie,EI,OBaHI/IIZ. U,EHTp M0 HayYHbIM N MHXEHEPHbBIM Bbl-

YUCNTENIbHBIM TEXHOIOTMAM OJ1A 3a4ad

Mopenb pacno3HaBaHWA U KﬂaCCVIq)I/IKaLI,IAVI 3[aHNN Ha CMYTHNKOBbIX CHMMKaX
¢ bonblWMMK MaccnBaMmn SaHHbIX

npefcTaBieHa B AeMoBepcun mpunoxenns k cepsucy GeoAlert City (http://
geoalert.io). Haw cepsuc nossonset 0603HauYnTh rpaHuLbl 0bnacT nHTepeca
M MOAMNMCATLCA HA OTHETHI, COAEP>KALLME aHANNTUKY M KnacCudUKaLMIo 30aHWI Ha 3aaHHOM TEPPUTOPUN.

Yenyra MOXeT BK/IK0YaThb Cliedyioline NpuaoKeHus:

e (OueHKa NAOTHOCTM HaceNleHUs

e OyHKUMOHaNbHOE 30HVpOBaHWe ropofa

e OueHKa MHBECTULMOHHON NpUBEKaTeIbHOCTY TEPPUTOPUIM Ha OCHOBE LIUHAMWUKU U3MEHEHU

¢ [1pocTpaHCTBEHHO-BPEMEHHOW aHanun3 n3obpaxkeHnin aNna obHapy>KeHNss U3MEHEHUWI B XOA4e CTPOUTENbHbIX paboT

/ﬁ)\
nAPTHEP:  DigitalGlobe

PASPABOTKA TEXHOJIO'MA NPOMBILUJIEH-
HOIo NPOU3BOACTBA OBJIETHEHHOI'O
NMEP®OPUPOBAHHOIO COTOBOIO 3AMNMOJIHU-
TENA U3 AJIIOMUHUEBOW ®0JIbIr' B1A
KOHCTPYKLMN KOCMUYECKUX AMMAPATOB

CDMM

LleHTp npoekTUpOBaHUs, MNPOU3BOA-
CTBEHHbIX TEXHOJIOMWIA U MaTepUasos

PaspaboTtunkam bbinn nocTaBneHbl cieaytollme 3afadm:

e Pa3pabortatb opurvHanbHoe obopyaoBaHue ans obesxunpusaHua donbriu,
HaHeceHwWs kfieeBblX NoNoc Ha ¢posbry MeTofoM rnybokow neyatu, rodpu-
poBaHNA GONbIMM 1 OCHACTKU ANF GOPMUPOBAHNS NakeTOB COTOBOrO 3amos-
HWTeNs C LUeCTUrpaHHom 1 rnbkon GopmMo suerikm

© |_|O):I,O6paTb o60py,uoaaHv1e N KOMMJIeKTaunto y4acCTtkoB MpUrotoBaeHUA U
NoJIMMEPU3aLlnn Kneqd, pe3ky nakeToB 3anoJIHNTes 4, yNakKoBKA

* PaspabortaTh TEXHOMOMMYECKMIA MPOLLECC MOJyYeHUs NaKeToB LWeCTUrpaHHOro COTOBOrO 3amnosIHUTENs pa3me-
pom 680x420 MM, yncnom nuctos ot 450 go 1000 n3 donbrn cnnasos AMr2-H, AMr5-H, TonwmHon ot 20 go 40
MKM, NPOM3BOANTENLHOCTBIO b T/rof, a Takke NakeToB rMbkoro COTOBOro 3amnofiHUTENs YMUCIOM IMCTOB oT 450
1o 1000 n3 donbru cnnasa AMr5-H, TonumHon ot 23 MkM, nponssoautenibHocTbio 1 1/rog

B pesynbrate Bbiiv noayyYeHbl NapTuy NakeToB LUECTUIPAHHOMO 1 rMBKOro CoToBOrO 3aMOAHUTENS U3 aMiOMUHK-
eBol donbrv. CoToBbIN 3aMoNHUTENb C LWECTUIPaHHON GOopMOoV A4ekn obnafaeT MakcUMaabHOM XXeCTKOCTbIO U1
npefHa3HaYeH 19 U3roToBAEHUS MI0CKMX NaHenei. B Poccun npunHaTel coToBbLIE 3aMONHUTENN C LIECTUTPAHHbIMK
A4YeikaMy pasMepoM CTOPOHbI LECTUIPaHHMKa 2,5; 4; 5 1 6 MM.

CoToBbIW 3aN0aHUTENb ¢ FTM6Ko popMOiA S4UeilKu no3BonsieT GopMUPOBaTh TPeXMepHble KPUBONUHENHbIE
NOBEPXHOCTH.

3AKA3YUK: @ NMAPTHEP:
PELUETHEB

MpoexThbl

CBEPXTOYHbIE ATOMHbIE CTAHOAPTDI
angd nPEULA3SUOHHOIO NOSULMOHNPOBAHUSA

ToyHoOCTb reono3snunoHnpoBaHnd, LOCTUTaeMasd C MOMOLLbIO CYLLLEeCTBYHOLLNX B cPQM

J@HHbIA MOMEHT 1 MPOEKTUPYEMbIX T0BabHbIX HABUIALIMOHHbLIX CUCTEM, Ha-

XOMINTCS Ha YPOBHE HECKOMbKUX METPOB, YTO CYLLLECTBEHHO OrpaHMYNBaeT pea-  HEHTP POTOHNKN 1 KBaHTOBbIX
NM3aLMI0 UHOPACTPYKTYPHBIX MPOEKTOB MO PALINOHANBHOMY UCMONB30BaHMIO U o P o8

OCBOEHMIO TEPPUTOPUIA NS HYX[, CENbCKOTO X039MCTBA, [00bIBatoLLEe, TOMIMBHO-3HEPreTUYECKON 1 CTPOUTENb-
HOM oTpacnei, GopMMUPOBaHMSA KaacTpoBbLIX peecTpoB. PaaukanbHoe MoBbileHUe TOUHOCTU robasbHbIX HaBu-
ralMOHHBIX CUCTEM B A@HHbIM MOMEHT BO3MOXHO TOMIbKO MPU MEPEBOe UX KIIOYEBbIX 3/IEMEHTOB — HA3EMHbIX U
BOPTOBbIX CTAHAAPTOB YaCTOThl — U3 MUKPOBOJIHOBOIO B OMTUYECKWIA IManas3oH.

B CkonTtexe BegeTcs paspabotka onTuuyeckux (GpoToHHbIX) CTaHAAPTOB YacCTOTbl, CNOCO6HbLIX 06ecneynTb OT-
HOCUTENbHYIO CYTOUHYI0 HecTabunbHocTb 5x10-16, 4TO AOCTAaTOYHO ANA AOCTMIKEHUS AELIMMETPOBON TOYHOCTU
reonosuuuoHMpoBaHus. Pabota BegeTcs B UHTEpecax U B COTPYAHMYECTBE C BEAYLLMMM OTe4eCTBEHHbIMU Npo-
M3BOAMTENAMU M IKCMTyaTaHTaMU CUCTEM KOCMUYECKOW HaBUraLuu.

CKayoK B TOYHOCTW reono3nLMOHUPOBaHUS OTKPOET BO3MOXHOCTM PasBUTUS MPUHUMMNMANBHO HOBLIX 3KOHOMM-
UeCkUX OTpacien U PbIHKOB, OCHOBAHHBIX Ha MCMOMb30BaHUM COBPEMEHHbIX CUCTEM KOOPAMHATHO-BPEMeHHOro
obecnedyeHns CaHTUMETPOBOM TOYHOCTU, U BHEAPEHWS BbICOKOTOUHbLIX CPEACTB rPaBUMETPUM, TakmMx Kak: npe-
LM3MOHHOE MOPCKOE U CebCKOe XO3AMCTBO; BHEpeHUe CaMoyrnpaB/iseMblx poboTU3NPOBAHHbBIX KOMMIEKCOB Ha
aBMALMOHHOM, MOPCKOM, XEe3HOL0POXHOM 1 aBTOMOBWIbLHOM TPaHCMOPTE; CEPBUCH! C FEONPUBSA3KO BbICOKOM
TouHocTw (LBS); «yMHble» roposia; coumanbHble CETU; CUHXPOHU3ALUMS SHEPro- 1 TeNeKOMMYHWUKALUMOHHbLIX CeTel;
rpaBUTaLVOHHOE KapTorpadupoBaHue, pa3BuTHe «yMHbIX» rOPoA0B, UHTEpPHETA Bellel, HG-ceTelt.

SLALPATLIOE FOCYAARC TR
BHATRETHE YHPEREHM E

MuHucrtepcTBo DIBIICCKIT
®UHAHCUPOBAHUE: Hayku u Bbicliero 3AKA3YUKU: ¢ VHCTUTYT
obpasoBaHus gm.{.,m«%@ JPKC

Poceniicikoid akanesinn nayk
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UCCJIEOOBAHUA U PASPABOTKU B OBJIACTU
PA3SBEAKWU U A0BbIY4A YTJIEBOAOPOAOB
HETPAAULMUOHHbIX KOJIJIEKTOPOB

B cBA3n ¢ nageHvem 0obbluM HeQTM M rasa Ha MCTOLLAKOLWMXCS TPaLULLMOH-
HbIX MECTOPOXAEHUAX HETPaAULMOHHbIE (CnaHLeBblie) KoNeKkTopbl CTaHOBAT- CHR

cs 00BbEKTOM MpUCTaNbHOMO BHUMaHUS Bcex HedTerasoBbix KOMNaHuin PO n  Lentp gobeium yriesogoponos

Mupa. [pobnemoit sBASETCS OTCYTCTBME HALEXHbIX KPUTEPMEB MPOLYKTUB-

HOCTM, @ TakXe TeXHONOrMii 4oBbIYN YrNeBOAOPOLOB ANS LaHHbIX 00beKTOB.

WccnepnoBanuns v paspaboTku B obnactv passefku U Jobblun TpyAHOM3BIEKAaEMbIX 3anacoB, BKIOYas yrieso-
LOpOfbl HETPAAMLUMOHHbBIX KOMIEKTOPOB, SBAAIOTCA OAHMM U3 KNOYEBLIX HanpaBneHuin pabotsl LleHTpa Aobbium
yrnesogopogos Ckontexa. B TeyeHne 2014-2018 r. LleHTp fobblum yrneBogopofos CkonTexa No 3akasy KpymnHen-
WKX HedTerasoBbIXx KOMMNaHWM PO BbINONHUA psg NPOEKTOB, HAaNPaBEHHbIX Ha AeTalbHYl0 XapakTepu3aLumio v
pa3paboTky TEXHONOMMM pasBeaku 1 aobblum Ana Hanbonee 3HaYMMbIX HedTemMaTepuHCkUx cBUT PD, Brtoyas
npexae Bcero BaxeHOBCKY0 1 JOMaHMKOBYIO CBUTHI. LlensMu npoekToB bbinn pa3paboTka HOBbLIX AUTONOrMYe-
CKMX, TEOXMMUYECKMX, NeTPOPU3INYECKMX, FeOMEXaHUYECKMX U reoPn3nYecknx MeTOLUK U3YHeHUs HeTpagnLm-
OHHbIX KOSIJIEKTOPOB, OMNpefeseHne KpUTepnes pervMoHanbHoM 1 NokanbHoM NpoayKTUBHOCTM, a Takxke pa3paboT-
Ka TeXHOJOrMYeckux peLleHnin ansa nobslum yrieBonopoaoB.

B pe3synbTaTe BbiNONIHEHUA NPOEKTOB b6blIN MccNenoBaHbl pa3pesbl 6aXKeHOBCKON CBUTbI B pa3/INHbIX paii-
OHax ee pacnpocTpaHeHusl, BKJIloYas CanbIMCKMI, KPaCHOEHUHCKIA, HUKHEBATOBCKUiA CBOAbI, GPPOSIOBCKYHO
MeraBnaAuvHy, en1M3apoBCKUil Npormb, HIPONLCKYO BNagMHY, a TaK)Ke B ceBepHou obnactu 3anagHo-Cubup-
ckoro HedTerasoBoro 6acceliHa. B xope BbiNosIHEHUS NPOEKTOB pa3paboTaHbl HOBbIE M YTOYHEHbI CYLLECTBY-
loWwMe METOAUKN U3YYEeHUS HETPAAMULIMOHHBIX KOJNIJIEKTOPOB, C MOMOLLbIO KOTOPbIX BblfesieHbl NepcneKTUB-
Hble MHTepBaJibl, a Tak)ke NpeAsioKeHbl TEXHONOrMYecKkue pelleHus Aasa aobbium yrneBofopoaoB Ha OCHoBe
NpUMeHeHUs MeToA0B MHOrOCTaAUMHOIO rMApPOpa3pbiBa MJacTa, 3aKka4yky napa, Bo3ayxa BbiCOKOro AaBJie-
HUS, CBePXKPUTUYECKOW BOAbI, YTNEKUC/I0Tbl U KOMGMHMPOBAHHbIX NOAXOA0B.

3AKA3YUKHU: KPYMHBIE HEQGTEIFA30BbIE KOMIMAHWUM («on¢uaenunansio)

MpoexThbl

XAPAKTEPU3ALUA KOJIJIEKTOPOB
YIrnesogoeonoe METOA40M
NMPOOUIIMPOBAHUSA TEMJ1I0BbIX CBOUCTB

Llenbto npodunnpoBaHma TennoBbiX CBOWCTB MOPOA Ha KepHEe CKBaXMH
ABSAETCS NONyYeHMe YHUKabHbIX M0 CBOEW NpeacTaBUTeNbHOCTU faHHbIX O CHR
BapMaUMaxTennoBbix napyrnx (Mo neTpodbusnyeckmM KoppenaunamM) CBONCTB  LieHTp goBbiuv yreBogopoaos
nopos [Ans AeTajlbHOW XapakTepusauuu KOmekTopoB U GOPMUPOBAHUSA

npeLcTaBuTeNbHbIX Da3 faHHbIX Ans baccenHOBOro v rMApPoANHaMUYECKOro

MoslennpoBaHus. PaspabotanHas B Ckontexe TexHonorus Tennopusmyeckoro npodunuposanns (aHanorm
oTCyTCTBYI0T) 06ecneynBaeT AeTanbHble JaHHbIe M0 HEOAHOPOLHOCTU 1 aHU30TPOMMUMU KOSIJIEKTOPOB, JaHHbIe Mo
TEMJI0BbIM, YNPYro-npoOYHOCTHLIM CBOMCTBAM MNOPOJ, a TakXe AaHHble Mo cocTaBy nopof (onpegenexve npoduna
COMlEPXaHWUsA OpraHMYyeckoro BelllecTsa B HedTeMaTEPUHCKMUX nopofax) ¢ MpocTpaHCTBEHHbLIM pa3pelleHneM
1 MMm. lNoTouHoe Tennodusndeckoe NpoduIMpoBaHme KepHa Takxke UCNONb3yeTcs Ans 06ocHOBaHHOro oTbopa
06pa3LoB KepHa Ha AeTann3npoBaHHbIe NCCeLOBaHNS.

MpoBegeHHble paboTbl NOKasanu ouYeHb BbICOKYI 3¢ ¢eKTUBHOCTL TennodUsnyeckoi XxapakTepusauuu
KOJIIEeKTOPOB Ha CTagusaX MNOMCKa, pasBefKu, nogcyeTa 3anacoB M pa3paboTKu MecTopoXXAeHUi
yrneBogopoAoB.

3AKA3YUKU: KPYMHBIE HE®GTEFA30BbIE KOMMAHWMW (onduaerumansho)
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TEXHOJIOMA LUPPOBOI0 AHAJTU3A
KEPHA o1 HABE)XHOI0 ONPEAENEHUSA
XAPAKTEPUCTUK CJIO>KHOMOCTPOEHHbIX
NorPO4-KOJIJIEKTOPOB

B cBa3m yxymlieHWeM kayecTBa 3anacoB B HebTerasoBoi MHAYCTPUM PacTeT CHR
MHTEpPEC K KOIJIEKTOpPaM CO CIIOXHOW CTPYKTYpPOM MyCTOTHOIO MPOCTPaHCTBA.
[MOMMMO MEeX3EpHOBOW MOPMCTOCTU B TakMX KOMMEeKTopax MpucyTcTByeT Tpe-  LlenTp Aobeitn yrnesogopopos

LWMHHOE, KABEePHOBOE MYCTOTHOE MPOCTPAHCTBO, MYCTOThl B KEPOreHe U Apyrue.
[ns npoBefeHns nccnesoBaHuiA NycToTHOrO NPocTpaHcTBa nopog LleHTp fobbium yrnesonoponos Ckontexa akTue-
HO MCMOJNb3yeT HOBbIE TEXHONOTUK LMPPOBOro aHanusa kepHa. LleHTp pacnonaraeT WWPOKMMMU BO3MOXHOCTAMM
IJ15 MHOrOMACLUTabHbIX MCCAef0BaHWI KONNEKTOPOB C MCMOb30BaHWEM PEHTIEHOBCKOV KOMMbLIOTEPHON Makpo-
MUKpOTOMOrpadum, 371eKTPOHHO-MOHHOM NMPOCBEYMBAIOLLEN U PacTPOBON MUKPOCKOMWUU U APYTUM COBPEMEHHbIM
obopyposaHueM. Lndposas obpaboTka fAaHHbIX OCYLLECTBAAETCA COBPEMEHHbLIMU MPOrPaMMHBIMU CPeACTBaAMU Ha
HPC knactepax.

B Ttedernn 2014-2018 rr. Ckontex BbIMOAHWA LEABIN PSA NPOEKTOB, B KOTOPbIX LMGPOBOWM aHann3 kepHa npume-
HAICS 0N MCCNefoBaHMs nopos 6axkeHOBCKOM, a4MMOBCKON, bepe30BCKOM, LOMaHWUKOBOW CBUT, KapboHaTHbIX No-
pofd BocTtouHon Cubupn n apyrux obbekToB. B pamkax BbIMOAHEHHbIX MPOEKTOB pellancs WWPOKKX CrekTp 3adad,
BKJItOYad:

* onpefeneHne CTPyKTypbl MyCTOTHOMO NPOCTPaHCTBa A 060CHOBAHMA NMOACYETa 3aMacos;

® oleHKa $a30BbIXx MPOHMLLAEMOCTEN MO TEXHONOMMAM LMPPOBOro aHann3a KepHa;

* yccnefoBaHne M3MeHEHU MYCTOTHOrO MPOCTPAHCTBA NP Pa3fiMyHbIX BULAX BO3AENCTBYA Ha NacT;
* yccnefoBaHne MOPUCTOCTU KepPoreHa W TOMoNornn pacrpefenenns KeporeHa B Nopose;

Pe3yanaTb| nceneaoBaHni ¢ npMeHeHneM TeXHOI0rnmn LI,VI(I)pOBOI'O aHalln3a KepHa NCNonb3yTcd O14:
® coBepleHCTBOBaHUA TEXHOMOMNIM JioKann3aunm pecypcon YB B LeneBoM nHTepBanie,
® COBepLIeHCTBOBAHNA METOAMNK OLIeHK/ pecypCcoB 1 noAcY€ETa 3anacoB YB B Lie1eBblX OT/IOXKEHNAX;

* OMTUMM3ALMM TEXHOOMMIA 3aKaHUYMBAHUSA CKBaXWH B pexrMe eCTeCTBEHHOr0 NpuToKa U CTUMYASLMY NpUTOKa
B CKBaXMHY METOJ,0M rMapaBiInyeckoro paspsisa nnacra (IPM), n

® pa3paboTkn MeTOA0B aNlbTEPHATUBHOIO BO3LEWCTBUS LiesieBble OTA0XKEHUS AAS MOSYHeHUs SOMNOAHUTENBHOMO
npupocTa gobbiun YB.

3AKA3YUKHU: KPYMNMHBIE HEQGTEFA30BbIE KOMIMAHWUM («on¢uaenunanso)

MpoexThbl

PA3PABOTKA PEIJIAMEHTOB U NPOBEAEHUE
FTEOMEXAHUYECKUX UCCJIEAOBAHUU
ANna TPYAHOU3BJIEKAEMbIX 3AMACOB (TPU3)

ViccnepoBanns  AepopMaLMOHHbIX, YNpyrnX, MPOYHOCTHBIX, aKyCTU4eCKMX

CBOWCTB MOMHATOrO Ha MOBEPXHOCTb KePHOBOro Matepuana Mmo3BoNsdlT Mosy-
UMTb [OCTOBEPHYI MHOOPMALMIO O MPOYHOCTHBIX CBOWCTBAX FOPHbLIX MOPOA U
OT/IOXKEHWIA, MOCTPOUTL reOMexaHnyeckylo MoaeNb MecTopoxaeHus. Joctosep-
Has reoMexaHuyeckas MoOAesb MECTOPOXAEHVSA NO3BONAET ONTUMU3NPOBaTL Pa3paboTky MeCTOPOXAEHNS Ha pa3HbIX
aTanax oT bypeHusa Ao onepaumii no MHTeHCUdbUKaumm 0obblun, n3bexaTb aBapuinHbIX CUTYaL i onpeaenss TpaekTo-
puto, pexxnmM bypeHws, BapuaHTbl 3akaHuYmBaHWS CKBaXXWH, MHTepBasbl, Havbonee NoaxogsLie AN BoINONHEHUS U-
npopaspbisa nnacrta (TPM). Viccnenosanuns Ha kepHOBOM MaTepuane HeobxoduMbl 41s NMPaBUIbHOK MHTEpRpeTaLmm
CKBaXMHHbIX reodU3NYeCKNX UCCef0BaHWIA, HanpuMep, KanubpoBKM pe3ynbTaToB akyCTMYeCcKoro KapoTaxa.

LleHTp pobbium yrneBogoponos

WNcnonb3osarue ctangaptos 'OCT 1 pekoMeHaaumnin ASTM ans nposefeHMs reoMexaHnyeckux UCIbITaHUA CIOXHbIX
reonornyeckmx oBbekToB, HETPAAULIMOHHbIX UK TpYAHOM3BNeKaeMbix 3anacos (TPW3) TpebyeT apantaumm u yToyHe-
HVS PEKOMEH[I0BAHHbIX 1 JOMyCKaeMblx pa3mMepoB 06pasLoB, MapaMeTpoB UCMbITaHWI U MOAXOA0B K MHTEpPMpeTaLLm
pe3ynstatoB. B pamkax HUP ¢ nHaycTtpransHbiMy napTHepamu belnv paspaboTtaHsl METOAMKM ONpeaeneHvs npeaena
MPOYHOCTU MpY HEMPAMOM PaCTAXKEHUM, OLHOOCHOM CXaTuW, 06bEMHOM CKaTUW B OLHOCTAAUMHOM U MHOFOCTaui-
HOM pexuMe C OAHOBPEMEHHOW perncTpaLMeil CKOPOCTel akyCTUYeCKMX BOSIH AN OTAOXEHNI, oTHOCALLMXCS K TPIAS.

Pa3spaboTaHHble pernaMeHTbl 66111 MCNONb30BaHbl A4S UCNbITaHMI O0TNOXKeHUN knacca TPU3 Bonro-Ypanbckon
1 3anagHo-Cnbupckoit HedTerazoHocHbIX npoBuHLuMiA (HIT).

3AKA3YUKHN: KPYTNMHBIE HEQTEFA30BbIE KOMIMAHWUM («onduaenumansro)

KOMIJIEKCHbIE UCCJIEAOBAHUSA
FTEOTEPMUYECKUX XAPAKTEPUCTUK
MECTOPOXXAEHMW C UCMNOJIb3OBAHUEM
NMPOU3BOACTBEHHbIX CKBAXKUH

U,eJ'IbPO KOMMIEKCHbIX MCCneaoBaHnm recTepMmMYecKmnx XapakTepuctnk Me-

CTOpO)K,EI,EHVHZ aBnaetca obecnedyeHune pa60T Mo MOAeIMPOBaHMIO 0CafOYHbIX
bacceliHoB n Heq)Tel'aBOBle CNCTEM YHMKaNTbHbIMW MO CcBOEN HaOeXxXHOCTW OaH-
HbIMW O TEMJI0OBOM MOTOKE, PaBHOBECHbIX FrpafneHTaX TeMrnepaTtypbl, TEMTOBbIX
CBOMCTBax nopon, MpOoCTPaHCTBEHHbIX BapnaLlndx O6LI_I,EI'O Coep>XaHnda opraHn4ecKkoro BelleciBa B n3y4aeMoM
pa|7|0He 3aneraHnd 3anacoB yrnesonoponos.

LleHTp gobbiun yrneBogoponos

KoMnniekcHble uccnefaoBaHUs reoTepMUYECKUX XapaKTePUCTUK MECTOPOXKAEHUIA C MUCMONb30BaHUEM NPoU3-
BOACTBEHHbIX CKBa)XXUH MO3BONSAIOT 3aKa3uMKy ynyuywnTb 3¢p¢eKTMBHOCTb paboT Ha cTaauM MOUCKOB MeCTO-
POXXAEHUA Yr/1IeBOA0POA0B 3a CYET NOBbILEHNS HafeXXHOCTU pe3ynbTaToB 6acceiMiHOBOro MoAeIMPOBaHUS.

3AKA3YUKHN: KPYTNHBIE HEQTEFA30BbIE KOMMAHWUM («ondunenumansro)
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TEXHOJ10r M PESEPBYAPHOW M'EOXUMUMN
OJ19 MOUCKA, PASBEAKU U MOHUTOPUHTA
PASPABOTKWN HEDTEIA30BbIX MECTOPO)KLEHUM

leoxMMMYeckme TeXHONOMMM MPOYHO BOLLAV B apCeHan MeTof0B, akTUBHO WC- _

Nofib3yeMblx HedTeEra30BbIMM KOMMNAHUSMN Ha BCEX CTaAUSAX MOMCKa, pa3BenKy
1 0obbIYN TPAAMUMOHHBIX U HETPaLULMOHHBIX MecTopoxaeHui. LleHTp nobbi-
ym yrnesogopofoB CkonTexa MMeeT B CBOEM PACMOPSKEHWM MOJHBIA CNEKTp
COBpPEMeHHOro 0b6opyfoBaHNA U METOAMK LAS MPOBEAEHWUS TEOXUMUYECKMX UCCNE0BaHUN, BKIYAs NMMPoSn3
(HAWK resource workstation, Wildcat technology), xpomato-macc-cnektpometpuio (Pyro-GCGC-TOFMS, Pegasus
4D, Leco), anemeHTHbIl aHanus, (CHNS ananusatop LECO), razosyio xpomatorpadmio (6onee 10 xpomatorpados
koMmnaHuu Agilent), obopynosaHmne ans skCTpakumMmn v apyrve MeTofibl. CKonTex akTUBHO NpUMeHAET METOfbI 130~
TOMHOM Macc-cnekTpomeTpun [yrnepo, Bogopos, cepa, a3oT, KUCI0po), BbiCOKopaspeLlalLlei Macc-CnekTpoMe-
Tpum (FTICRMS, LTQ ORBITRAP), anekTpoHHO-MoHHOW Mukpockonuu, VIK-mukpockonuu, TeepaoTesbHoro AMP,
ICPMS v opyrue MeTonbl. B TedeHnn 2014-2018 rr. LleHtp nobbiun yrnesonoponos CkonTtexa BoinonHma bonee 25
NPOEKTOB, HaNpaBNeHHbIX Ha pelleHne 3afiay pa3Beaky 1 LobbluM yrneBofOPOLOB reoXMMUYeCKMMM MeTOAaMM Ha
PasAnuHbIX 0bbekTax, BKIOYAA MECTOPOXAEHNS, CBSA3aHHble C HaxeHOBCKOW, abanakol, TIOMEHCKOM, aYMHCKOMN,
FONIbYNXMHCKOM, FreoprmeBcKon, bepe3oBCcKon, LOMaHNKOBOM, XafyMCKol, GUANMMOBCKON 1 ApYrvMU CBUTaMU.

LleHTp pobblymn yrneBogoponos

Ha paHHbIX 06beKTax NPoBeAEH WUPOKUI CNEKTP UCCNIef0BaHUIA, HanNpPaBNIeHHbIX Ha OL,EHKY CTENeHU 3peno-
CTU 1 HedpTereHepaLMOHHOI0 NOTEHLUMAJA HETPAAULIMOHHbIX KOJUJIEKTOPOB, onpefesieHnsi ORHOKOMMOHEHTHbIX
M MyNbTUKOMMOHEHTHbIX CMEKTPOB 3HEPruil akTUBaL MM TePMUYECKON [eCcTPYKLMKN KeporeHa, U3yuyeHus reHe-
31ca M NyTeil MMrpauum yrneBogopogos (Bkntouas ugeHTudUKauuio HepTu U3 pasnUUHbIX Nayek 6aXkeHOBCKO
CBUTHI), pelleHne 3afay CBA3HOCTU pe3epByapoB, MOHUTOPUHra [06bIYM MHOIOMIACTOBLIX MECTOPOXKAEHMIA,
MOHUTOPUHra fo6bI4M HePTH NPU UCNONb30BAHMM TEMJIOBLIX METOA0B BO3AEWUCTBUS U APYTUX.

3AKA3YUKHU: KPYMNMHBIE HEQGTEFA30BbIE KOMIMAHWUM («on¢uaenunanso)

MpoexThbl

BOBJIEHEHUE B PASPABOTKY
HETPAAULIMOHHbIX 3AMACOB BAXXEHOBCKOW
cBUTbl C NTPUMEHEHUEM TEXHOJ1I0I'U U
TEPMOXMMWYECKOIO BO3LEUCTBUA HA NMJIACT

3anexu baxeHOBCKOW CBWTbI 0B1aAal0T CBEPXHU3KOW NMPOHWLAEMOCTbIO, HO B CHR
TO Xe BpeMs cofepxart bosbLune 3anachl yrneBofopoaoB B B1Ae HedTH, rasa v
keporeHa (obLiee copepxaHue opraHuyeckoro yrnepoaa no 30%). B cotpygHu-
yecTBe C HedTerasoBbIMM KoMmnaHusaMu B CkonTexe pa3pabaTtbiBatoTcs TEXHOMO0-
MV TeMI0BOTO BO3AEMCTBMS Ha MAacT, BKAOYas 3akauky TennoHocutens (Bofsl, napal u 3akayky Bo3fyxa BbICOKOTO
nasnenus (BHyTpunnactosoe roperue). Mog Bo3AeCTBMEM Tenna B NacTe NPOUCXOAUT reHepaumns NoaBMKHbIX
yrNeBoAopOA0B M3 KeporeHa, U4To No3BosaeT CyLLEeCTBEHHO YBENNUUTL HedTepobbIuy Ans HedTemaTepuHCKix (cnaH-
LeBbix) nopog. [1ns akcneprMeHTanbHOro MOAEeNMPOBaHUS TEMNOBOro BO3LENCTBUS 1 BHYTPMUMNACTOBOMO rOpeHus
BbI10 MCMOb30BaHO YHMKaNbHOEe 060pyA0BaHWE, MO3BONSIOLLLME NPOBOAUTL IKCMEPUMEHTHI NPU AaBneHnsx go 420
aTtM. 1 Temnepatypax fo 1200 C. B xoae nabopaTopHbIx 3KCneprMeHToB 419 nopog baxeHoBCKoW CBUTbI Bblan onTu-
MW3MPOBaHbl YCNIOBWSA MPOTEKAHWS MPOLLECOB NPU pasfnyHbIX BUAAX TEMI0BOr0 BO3LENCTBUSA Ha M1acT.

LleHTp Aobblun yrneBofoponos

PaspaBOTKa U peanun3auuda gaHHbIX METOA0B B HejaJ1IieKOM GYAYI.IJ,GM Mo)KeT obecneuuntb 3HepreTu4yeckyr Ccta-
6unbHOCTb CTPaHbl Ha MHOTrue roabl Bnepea.

3AKA3YUKHN: KPYMNMHBIE HEQTEFA30BbIE KOMIMAHWUM («onduaenumanso)

PASPABOTKA U ONTUMU3ALIUA TEXHOJ10I MM
LUKJTUHECKOU 3AKAYKMU MNMAPA C LLEJIbIO
WU3BJIEYEHUSA BbICOKOBA3KOU HEDTHU

[Hobblya Taxxenon HedpTv ABASETCA OYEHb BaXKHOW, T.K. BA3KasA U Tsxxenas HedpTb CHR
COCTaBASIOT 3HAYMTENbHYIO YaCTb OCTATOYHbIX 3anacoB HepTn B Poccun, oco-
berHo B Ypano-TloBomxbe. B npoekte nposogunca nogbop u obocHoBaHue
npy nomoLn nabopaTopHbIX MCCAEA0BaHUA U YUCNEHHOMO MOLEANPOBaHUS
3 dEKTUBHBIX TEXHONOMMIN pa3paboTki MecTopoXAeHWN BbICOKOBA3KON HedTn. [Tpu moMoLlym coBpeMeHHoro obo-
py#oBaHusa nabopatopum nccnenosaHbl bonee 150 obpasuos nopoabl (okono 50 MeTpoB kepHa ckBaxmH) 1 Mpobbl
HedTU 13 MeCTOpOXAEeHMS ANs GOPMUPOBAHNSA NPeACTaBUTENBHON NCXOLHON ba3bl AaHHbIX AN9 rMAPOANUHAMUYE-
cKoro MogennpoBaHus. CnoxHble sKCneprvMeHTaNbHble UCCNeA0BaHUSA Mo 3aKayke TEMOHOCHUTENS B HEM30TEPMU-
YECKOM pexuMe B KepHOBYIO Mogesb HeQTEHOCHOMO NAacTa MO3BOAMAN NOAYYUTL MaKCUManbHO NPUBANKEHHbIE K
peanbHbIM YCNOBUAM KO3PPULIMEHTBI BBITECHEHUSA HEDTN.

LleHTp nobbium yrneBogoponos

KoMnnekcHoe M3yyeHve CBOMCTB MOPOL MECTOPOXAEHUS U pe3ybTaTbl YHUKaNbHbIX 3KCMNEPUMEHTOB MO 3aKayke
napa Nernv B 0CHOBY YMCIEHHOM MOAenn pa3paboTkn MeCTOPOXAEHWS M MO3BOMMAM OLEHUTb NEPCNEKTUBHOCTb
1 3KOHOMUYecKyto 3GdEeKTUBHOCTL JaHHOMO MeTofa yBenudeHus HedTenobblyn. 310 obecneynno onTMMmU3aLmio
napaMeTpoB pa3paboTku 1 NpaBUIbHbIV BbIbOp 060pyA0BaHNS 419 MCNOAb30BaHUSA HA MECTOPOXAEHMN.

Ha ocHoBaHuu noJiydYeHHbIX YHUKaJIbHbIX AAHHbIX 3aKa34YUKU NNIaHUPYIOT npoBeaeHUue onbiITHO-MPOMBbILUJIEH-
HbIX pBBOT n MaCI.IJTBGVIPOBaHMﬂ TeXHOJIOrnn.

3AKA3YUKHN: KPYNHBIE HE®TETA30BbIE KOMMAHWUM (cor¢uaenunansrol
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SKCNEPUMEHTAJIbHbIE UCCJIELOBAHUSA
CMELLUBAIOLLEIOCH BbITECHEHUSA

C UCINOJIb-30BAHUEM MNMOMYTHOIO
HEDPTAHOIO TA3A

OcHoBHble 3anackl HedTn Ypano-llosonxbs U 3anagHon Cubupu B Ha- _

cTodAllee BpeMda uctolleHbl. Ang obecnedyeHnda n no epXKaHUsa pecypcHom

th P < L A AREP pes LleHTp Bobblum yrneBonoponos
6a3bl HquT‘;IHOVI MPOMbILLJTIEHHOCTH HeO6XO,EI,I/IMO pewnTb ciefyrouine oc-
HOBHble 3a4a4W:

* obecneymnTtb yBenuyerne koadduumeHTa nasnedenns (KNH) neictsyowmx HepTaHbIX MECTOPOXAEHNIA;
e BOBJIEYb B pa3paboTtky (0cBOUTL) MECTOPOXAEHWS B YAANEHHbIX paioHax CTpaHbl;
® C03[aTb TEXHOMOMMM [0DbIYM HedTU 1 ra30BOro KOHLEHCATa U3 HU3KOMPOHMLAEeMbIX KOJIIEKTOPOB.

OfHUM 13 coBpeMeHHbIX BapuaHToB nosbiweHns KUH MecTopoxaeHnin 1 paclunpeHns kpyra obbekToB pas-
paboTkun ABNSETCA NPUMEHEHME HOBbIX TEXHOAOMNI A0BbIYM HeDTU 1 NOBbILEHNS HedTeoTAauM, B TOM Yucne
rasoBble TeXHOMOIUN.

PewnTb npobnemsbl nosbiwenns KNH mMectopoxaeruit, fobbiun HedT HU3KOMPOHWLEEMbIX U CIOXHbBIX KO-
NeKTOPOB M 3GbEKTVBHO MCMOb30BaTh NONYTHbIA HedTAHOM ras (MHI) MoxHo, ecv 3aMeHUTb 3aBofiHeHME Ha
BblTeCHeHWe rasoM. [1pn NpaBMALHOM NPYMEHEHUW ra30B0e BO3AeNCTBME NO3BONAET JOCTUIHYTL MONHON MK
OrpaHUYeHHON CMeCUMOCTU HepTH M rasa, 4TO yMeHblUaeT UAn NoAaBaseT KanuanapHble Cubl. [a3 cHuXaeT
duNbTPaLMoHHOe conpoTusneHne Gwnaos (noTepio Hanopal, n obecneynBaeT BO3MOXHOCTb MCMOb30BAHNS
rpaBuTaLMKN AN BbIpaBHUBAHUS GPOHTa BbITECHEHUS HEDTH.

lFa3oBble TexHoNoOrMmn He ToabKo nosbiwaT KUH, Ho u no3BonsAtoT 3pPeKTUBHO UCNOJIb30BaTb NONYTHbIN
HeTAHOW ras U NPoAyKTbl ero nepepaboTku.

3AKA3YUKHU: KPYMHBIE HEPTEFA30BbIE KOMIMAHWMW (onduaerumanso)

MpoexThbl

T’EOHABUTALNA B PEAJIbHOM BPEMEHU
C PACYETOM YCTOMUYMNBOCTU CTBOJA
CKBA)XUHbI NPU BYPEHUM

B HETPAAULUOHHDbIX KOJUJIEKTOPAX

CoBpeMeHHble MeTofbl pa3paboTkM MeCTOpPOXAEHWA MO3BOASIOT YCMELHO

B06bIBaTh HedTb 1 ra3 B HETPAAMLMOHHbIX KONekTopax, 06pa3oBaHHbIX Mn-
HUCTBIMU B0 KPEMHUCTBEIMU MOPOAAMM HU3KOW MOPUCTOCTU M MPOHULLAE-  LenTp 2o6blum yreBoA0pOR0B
MocTu. lNpw paboTe Ha NofobHbBIX MECTOPOXAEHMAX KIIOYEBYIO POb UrpatoT

TEXHOJOrMM NPOKNAAKN FOPU3OHTANbHbIX CKBaXWH BAOMAb HEDTAHOMO MaacTa,

no3BoNsioLLME YBENNYUTL MIOWALL NPUTOKA HEDTU 1 NOBLICUTL L0bbIYy. OQHON M3 rNaBHbIX TeHAEHLMI pa3pa-
DOTKM BaHHbIX MECTOPOXAEHWUI ABNAETCH yBENUYEHME MPOLEHTa FOPU30HTabHbLIX CKBaXWH B 0blieM obbeme
byperus. [pn NpoekTMpoBaHUKM NOLODHbBIX CKBaXXWMH HEODXOAMMO yYUTLIBaTb reoMexaHU4Yeckmne HanpsxkeHns
MPOLIECChl B MaccyBe ropHoM Mopofbl. bosblias cToMMocTb ckBaxuH (ocobeHHo B ycnosuax wenbda) sactasna-
eT yaensaTb ocoboe BHUMaHWe KOHTPOto npolecca bypeHus. [1ns KpynHbIX MPOEKTOB CTaso MpaBUiOM COMPOBO-
xpaeHue bypenus (netpodusmuka, reoMmexaHuka, reoHaBuralns) B pexmme peanbHoro BpeMenun. HesepHbiii yyet
pacnpefeneHVs ropHOro AaBiaeHNs MOXET NoBfeyb 3a coboll 0bpyLeHne CTBOMA CKBaXKMHbI 1 e NMOTEpPIO Kak Ha
aTane bypeHus, Tak 1 Ha aTane fobbIYK.

PaspabaTbiBaeMble CKONITeXOM B NapTHepCcTBe C KOMNaHuein «MeoHaBMrauMOHHbIe TeXHONIOrMU> HOBble Me-
TOAMKM pacyeTa yCTOWYMBOCTM CTBOJIA CKBa)XKMHbI YYUTBLIBAIOT NJ1acTMYeCcKne CBOWCTB NOpog, 4YTO paclumupseT
CNeKTp NPUMEeHEeHUs MoAesieil Ha NJIAaCTUYHbIE HETPAAULIMOHHbIE KOJINIEKTOPbI C BbICOKMM COfiepXXaHUEM MMUH
1 KeporeHa. lporpaMMHbIil KOMNJIEKC reoHaBUrauum, paspabaTbiBaeMblii B paMKax NpoeKTa, 06beANHUT UH-
¢$bopMaLMIo 0 reosIOrMYeCcKOM CTPOEHUU MECTOPOXKAEHMUA U reoMeXaHU4ecKyto Mofenb HanpshkeHHo-aedop-
MUPOBAaHHOr0 COCTOSIHMSI KOJIIEKTOpa U NO3BOJIUT B peasibHOM BPeMeHM paccumTbiBaTb 6e3onacHble Tpaek-
TOPUM CKBAXXUH U MUHUMU3UPOBaATbL PUCKM NpU BypeHun.

ﬂ\

3AKA3YUK: KPYNHAA HE®TEFA30BAA NMAPTHEP:
KOMIMAHUA (koHdUAEHUMaTbHO)

GeoSteering

Technologies
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PA3PABOTKA TEXHOJ1I0IT M XUMUYECKUX
METO/J 0B YBEJIMMEHUA HEPTEOTAAYMU,
OCHOBAHHbIX HA KOMBUHUPOBAHHOM
BO3LENCTBUU NAB, MNOJIMMEPOB

U HAHOYACTUL,

Ha TekyLnii MOMEHT CpeiHUIM NPOEKTHbIV KOSGOULMEHT M3BNEYeHMS HedTu CHR

13 nnactos (ananor KINMO) Haxogutca B aranasore 30-40%. TakuM obpasom

[aXe Ha MOMEHT 3aBeplieHns pa3paboTky nogasnstollero HoabLWNHCTBA LieHTp 806b14n yrnesofopoAos
MecTopoXaeHu bonee NoNoOBUHbLI HedTW BCe elle HaXoAUTCS B naacTe. K-

CTEHCMBHbBIN BapuaHT pa3BUTUSA, CBA3AHHbIA C OTKPbITMEM M BBOLAOM B 3KCMJyaTalMio HOBbIX MECTOPOXAE-
HWI C KaX[bIM rofoM, CTaHOBUTCS BCce Donee LOPOrocToOAWMM — HAaWTU HOBblE MECTOPOXAEHUSA CTaHOBUTCH
BCe CNoXHee, a DONbLUIMHCTBO U3 HUX HAaXOAATCH B 30He Cnabopa3BUTON MHPPACTPYKTYPbI C KpaiHe AopornM
CTPOUTENLCTBOM M MOAAEPXKAHMEM LeATeNbHOCTW. [103TOMy NpuBReKaTeNbHON CTAHOBUTCS MAEA MOBbILEHMS
30 PeKTUBHOCTU AENCTBYIOLLMX MECTOPOXAEHNI C Pa3BUTON NMHOPACTPYKTYPOM U y>KE MOHECEHHBIMY KanunTanb-
HbIMU PacXofaMu.

OfHVMMU U3 METOL0B NOBbIWEHNSA 3QbeKTUBHOCTM A06bIUM gBAOTCA XMMUYeckue MYH (MeTogbl yBennyeHns
HedTeoTAauM) CBA3aHHbIE C 3aKaYKOM B MIaCT pasivyHbIX XMM. peareHToB. Kak npasuiao aTo pasnunyHble co-
yeTaHus MAB (MoBepxHOCTHO-aKTUBHbBIX BewlecTs), nonumepos, wenodein. B 2014-2018 r. LleHTpoM B coTpya-
HWYecTBe C HedTerasoBbiMU KOMNaHUaMY PO bbin BbINOAHEH P MPOEKTOB MO CAeAYyIOLLIMM HanpaBaeHUsM:

e npumeHermne MMAB ona HepTeMaTEpUHCKMX HU3KOMPOHULEeMblx paboT (MosbiweHne 3bGeKTUBHOCTY OTHO-
cuUTenbHo 6a3oBoro areHTa Bo3gelictans Ao 400%);

* npumeHerune MAB / nonvumepos ansg ruapodobHbix kKapboHaTHbIX KoniekTopos (Moabop 3ddekTUBHON KOM-
nosuuuu): nosbileHne sbGeKTUBHOCTH OTHOCUTENIbHO 6a30Bor0 areHTa Ao 180%;

® TectnpoBaHue [C Lesibto I,[],OF)Z-ZI6OTKI/I COCTaBOB] HOBbIX peareHToB COBMeCTHO C pA4A0M prI'IHelZLLJVIX MWVPOBbIX
N 0TeYECTBEHHbIX I'IpOVI3BO,D,I/ITenelZ XUMNYECKNX peareHToB;

* noabop cuHepreTMyecknx peweHuin (B T. 4. HaHoYacTuu) Ans nosbilweHns 3GGEKTUBHOCTM TEXHONOTNI 1
peareHTOB: CO3[aHMe HOBOTO Kiacca KoMno3unumin (B npouecce nccaenoBaHnil;

® TectnpoBaHue n pa3pa60TKa HOBbIX MeTOANK MCCedoBaHNA I'VI,[],pOd)O6HOIZ CMavynBaeMoCTn Ond anpecHoro
I'IOJJ,60pa XVM. COCTaBa peareHToB.

MoTeHuMaNbHbIN TeXHONOrMYeCcKU 3¢ PeKT — yBeNInueHne usBJjieKaeMbiX 3aMacoB A0 2-X pa3s 3a CYeT yBe-
nuyeHusa KUH po 60-80%, ~ 50 MnH. T. rogoBo A06bIYn. IKOHOMUYeCcKUA 3P PeKT nonHoMacwTabHoro BHe-
LpeHus TexHonoruin: 20 Mapa. $ notoka. IKoHOMUUECKUI1 3P DEKT ONTUMU3ALUMN TEXHOJIOFMYECKUX peLue-
HUit: 00 10% CHMXKEHUs pacxofos, T.e. ~ 2 Mnpa. $

3AKA3YUKHN: KPYMHbIE HED®TETA30BbIE KOMMAHWUMW (xorduaeruvansko)

MpoexThbl

MO/JEJINPOBAHUE ®OPMUPOBAHUSA
BOAOHEPTAHbIX 3MYJIbCUU

[nsa onpefeneHuns coctaBa U CBOWCTB XWUAKOCTEN B CKBaXXMHE MCMONb3YOTCS

yCTPOICTBa, B KOTOPbIX COAepXaHWe ancnepcHol dasbl onpefensiercs ¢ NoMo-
LWblo M3MEPEHUst Pa3MePOB U KOHLEHTpaLuu Kanesb B notoke. OfHaKo cylle-  LienTp 2o6blum yrieBosoposos
CTBYIOT MOPOroBble 3HaYeHWs1 Pa3MepoB Kareslb, HVXe KOTOPbIX YMOoMsAHYTble

YCTPO/ACTBa MX He yNaB/iIMBAlOT U MO3TOMY W3MEPEHUs HeLoCTOBEpHbI. Ecau

HedTb COAEPXMUT NOBEPXHOCTHO akTVBHble BellecTBa (HanpuMep, HekoTopsle 13 achansTeHoB), NpegoTepalLaio-
LWye Koarynsuuio Kanenb Bofbl B MOTOKe HedTU, CylLecTBeHHas YacTb Kaneib MOXET [0CTUraTb Pa3MepoB HUXe
MOPOroBOro 3Ha4YeHUS U3MepUTENbHbIX ycTpocTB. ObbeMHas L0NS Kanesb, C Pa3MEPOM HIKe MOPOroBOro 3HaYe-
HUS, ONpefenseT NorpeLlHoCTb M3MEpeHUs COAePXXaHNs BoLbl B HEDTH.

Llenbto npoekTa, BbIMOMHSAIOWErocs B COTPYAHMYECTBE C ABYMSA KPyMHeNLMMM HedTerazogobeiBatoLwen n Hedre-
CEepBUCHO KOMNaHUAMK MUPa, ABNAOTCA pa3paboTka Mogenn GopMUpoBaHMs BOJOHEPTAHBIX SMYALCUI 1 ee NpU-
MeHeHWe ANS COBEPLIEHCTBOBAHNS TEXHONOTMIA LODbIYM N TPAHCMOPTUPOBKM YrNeBO40POAOB.

Mpennonaraercs, 4TO UcNonb30BaHWEe CO3AABAeMoOM MOAENU MO3BOJIUT CYLLECTBEHHO MOBLICUTb TOYHOCTb
onpefeneHus coaepXaHus Boabl B HepTH, 4To o6ecneynT NoBbiLIeHWEe AOCTOBEPHOCTU M3MEPEHUIN U CHUKe-
HUe 06beMoB 3aTpaT npu Aobblye M TpaHCMOPTUPOBKE HeDTHU.

3AKA3YUKHN: KPYMHbIE HE®TETA30BbIE KOMMNAHWUM (cor¢uaenunansrol

NPOEKT KUBEP I'PMN (OTEYECTBEHHbIN
CUMYJIATOP T’MAPOPA3PbLIBA MJIACTA)

HepocTynHoCTb W yNpoLEHHOCTL MOAEeNe, MHTErPUPOBaHHbLIX B 3amnagHble
CUMYNSTOPbI, He CNocobHbI 0becneynTb TEXHONOrMYECKMI BbI30OB B 0baacTu

[Pl HeobxognmbiM pelieHneM. Co3gaHne HOBbIX METOAMK M TEXHONOMMIA MO- LleHTp pobbium yresofnoposios
LeNNPOBaHUSA CIOXHbBIX GU3UYECKMX U MeXaHWYeckux MpoLeccoB B HedTe-

pnobbiBatowen otpacam npu PT1, a uMeHHo: gncnepcus npobok mponnaHTa

B CKBaxuHe B npouecce [Pl1, BAnSHWE BA3KOCTU XMAKOCTU TMAPOPa3pbiBa Ha pasMellieHre NponnaHTa B Tpe-
WMHe, 3G deKTbl CNOXHONM CTPYKTYPbl MOPOAbLI U peanbHas Mopponorua TpeLMHbI, 0CaXAeHWe, MePEHOC YacTul, B
TpeLLMHaXx, Mo3BONAT BbIBECTM TEXHOJIOTMIO HA Ka4eCTBEHHO HOBbLIN YpoBeHb. B faHHOM npoekTe, BbINMOAHAEMOM
npu COTpyaHWYecTBe C HedTeraszosoi MHaycTpuen PO, yunThiBaloTCA He TONbKO BCE BaXHble CyLLecTByioLlMe
peLleHns, Ho Takxke nccnepyoTcs abdekTbl, BIUAOLWME Ha peanncTUYHOCTb onvcaHus npotecca [Pl, paHee He
0XBaueHHble MogenvpoBaHueM. OCHOBHbIM pe3ynbTaToM MpoeKTa CTaHET Co3faHue 0Te4YeCTBEHHOM NnaTtdopMebl
MOLe/IMPOBAHMSA MMAPOPa3pPbiBa U ONTUMU3ALMS AM3aiHa A9 CIOXHbIX CKBaXWH B CnaHLUax.

OUHAHCUPOBAHME: MuHuctepcTBO HayKu U Bbicliero o6pasoBaHus

3AKA3YUK: @ruanpum NAPTHEPbI: mI'IOJWITEX /\,Md"ru»

WHCTUTYT ruppoaHaMMKm UM.
M. A. JlaBpeHTbeBa CO PAH
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MOAEJIMPOBAHUE
HAMHETATEJIbHbIX CKBAXKUH

OfHOW V3 OCHOBHbIX 3afay MoALEepXaHWA MAacToBOro AaBfieHWs B pas- CHR
paboTke MeCTOPOXAEeHW yrneBoLOPOLOB SABAAETCH MOLeNvpoBaHue 3a-
rps3HeHns obnacT nnacta B HarHeTaTeNbHbIX CkBaxwuHax. JlabopaTopus
npepnaraeT B Ka4yecTBe peLUeHWs - MHCTPYMEHT aHanun3a B BWAE OJHO-
MEPHOW TPEXKOHTUHYaNbHOW MOAeNV GUALTPALMM CYCNEH3UI A8 MUCAHWSA CHUXEHUSA MPOHMLE@EMOCTH NMpu-
3ab0MHOM 30HbI HarHeTaTeNbHbIX CKBaXWH. TaknuMm obpa3om, co3paeTcs MaTeMaTuveckas Mofesb, peanu-
30BaHHas B NMporpaMMHOM Kofe, KOTOpbIA byneT ncnosnb3oBaH s MOBLIWEHUA MPUEMUCTOCTM U OYUCTKM
Npv3abonHOM 30HbI CKBaXMH.

LleHTp Bobbiun yrneBofoponos

ﬂpeV]MyLLI,eCTBOM TEXHOJIOTNN MOLENNPOBaHWA HarHeTaTesibHbIX CKBa>XWH Mepe pa3pa60TaHHble paHee aBnda-
HOTCA KaJ'IVI6pOBKa M Bannoauna Mooenn Ha oCHoBe na6opaToprlx IKCMEePMMEHTOB MO KOJibMaTaln Ha KepHe.

MopenupoBaHue ¢puabTpaLUMN CyCNEeH3UN B OKPECTHOCTM HarHeTaTesbHbIX CKBa)KUH NO3BOJNISIET YYECTb
a¢ppekT KBY.

3AKA3YUK: KPYMHAA HE®TEFA30BASA KOMIMAHMSA (cordunenumansro)

CUMYNIATOP TMAPABJIUKH
NMPU BYPEHUU

HekoppeKkTHbIN y4eT pacnpefeneHns AaBneHus yBenudYnBaeT pUCK TEXHOMO0- CHR
run IPT1: npobnema coxpaHeHWs LIeNOCTHOCTU CKBaXMHbI 1 be3onacHocTy by-
peHns. PaspaboTka pewenns (cumynaropa ruapasavkm) nossonseT onTUMm-
31Mp0oBaThb U KOPPEKTHO paccyUMTbiBaTb pacnpepenerune gasneHuvs BLoAb CTBOIA
CKBaXWHbl Npu bypeHwuun. ViccnepoBaHue ba3npyeTcs Ha MHTEPNOAALMOHHOM MOLXOAE, KOTOPbIV, B CBOK 0Yepemb,
ocHoBaH Ha aaepHbix (kernelbased) MeTonax. B mepcnekTuse gaHHasa TexHOMOMMA CnocobCTBYeT CO3AaHNI0 CUCTEM
NOALEPXKKN MPUHATUSA peLleHn Ans BypoBbIX MHXEHEPOB ¥ aBTOMATUYECKOro YNpaBaeHNs NpoLeccoM bypeHus.
CuMynsaTop rugpaBankm cnocobeH MakcMManbHo ONTUMU3MPOBaTL bypeHue 1 CHU3NUTb PUCKM NOBPEXAEHWIA CKBa-
KMHbI B9 UHXXEHEPOB.

LleHTp gobbiun yrneBofoponos

MHCcTpyMeHT NpeAckasaHus pacnpepesieHns AaBNeHNs No3BOJNIeT CHU3UTb PUCK HeXKeNlaTeslbHbIX reoMexaHu-
Yyeckux siBneHunin npu 6ypeHum (asTo-I'PIl, BbiBOA CTBONA).

3AKA3YUK: KPYNMHAA HEDOTEFA30BAA KOMIMAHWUSA (onduaerunanso)

MpoexThbl

METAMO/JEJINPOBAHUE MHOIO®A3HbIX
TEYEHWU B CKBAJXKXMHAX U TPYBOIMNPOBOOAX

B HacTodllee BpeMs CyLecTBYOLWMNA FPOMO3AKMIA U pecypco3aTpaHblil noj- CHR
X0 K MOLENMPOBaHMI0 MHOrodasHbIX TeYeHW MpW MPOEKTMPOBaHUM Mo-
BEPXHOCTHON MHGPACTPYKTYPbI U CKBAXXMH He 0TBEYaET TEXHONIOMMYECKUM 3a-
npocam Hegpononb3oBaTenei. Ana nHayctpum TpebyeTcs co3paHue TOYHbIX,
BbICTPBLIX M YCTONYMBBLIX CUMYNATOPOB.

LleHTp gobblum yrneBofoponos

LLeHTp ,EI,O6bI'~H/I yrneBonoponoB npepsiaraet tfexHn4yeckoe pelleHne [MeTaMOﬂ,eJ’Ib Ha ocHoBe ba3bl na6opaToprlx n
MPOMBbICJI0BbIX ,EI,aHHbIX] Nno3BoJidtoLLee YCKOPUTb pacyHeT pacnpenesieHna daBieHUA B CTBOJI€ CKBa>kUHbI NN TPY-
60ﬂpOBOJJ,e MPpW pasjIMYHbIX yrinax HakjioHa B CTaLJ,MOHapHOM NMOCTaHOBKeE, a TakXe yBeIMYNTb TOYHOCTb pacyHeToB
3aboinHoro AaBNeHNA A CUCTEMbI «TJTACT-CKBa>XNHa». PelleHne ocHOBaHO Ha aaropmtMax KJ'IaCCI/ICI)l/IKaLI,l/IVI npu
NHTEPNpeTaunmn pexmnMoB Te4eHNA N Ha perpecCMoHHOM aHalln3e o4 npenckasaHn4d 0bbeMHoM A0JTN XNOKOCTN.

Pa3paGaTb|BaeMaﬂ MeTaMojesib pacwumpdaeT rpaHuubl NPUMEHNMMOCTU CYLLLeCTBYHOLUNX pEI.IJEHVIﬁ U no3BosdeT
3HAYUTEJIbHO pacClUMpuUTb Anana3oH KnacCu4eCKuUx U MeXaHUCTu4YecKux Koppenﬂuuﬁ. MeTtamopenb Ha nabo-
PaTOPHbIX AAHHbLIX MNO3BOJIIeT YCKOPUTb pacyeT nepenapa AaBJ/ieHUA U NOBbICUTb TOYHOCTb MOAEJIMPOBAaHUS.

3AKA3YUK: KPYNMHAA HE®TEIA30BAA KOMIMAHMUSA (condunerumansro)

MALLUHHOE OBYYEHMUE AJid ONTUMU3ALUNA
FTMAPOPA3PbLIBA NMNACTA (FP)

OTcyTCTBME €MHOr0 MHGOPMAaLMOHHOO NoAXoaa K CUCTEMaTU3aLUn 1 KpUTH- CHR
YeckoMy aHanu3sy gaHHbix [P, TpyA0eMKOCTb B HTepRpeTaLuy 1 ONTUMK3aLMUK

LleHTp Aobblum yrneBofoponos
pe3ynbratoB NPUBOLAT K YBEJIMHEHWIO HNCIa HeyOa4YHbIX pa60T Ha CKBa>XMHax.

LleHTp fobblun yrneBogoponos pa3pabaTbiBaeT METOALI MaLLMHHOMO 0byYeHMs Ans onTuMm3saumm gusanHa [Pl Ha
OCHOBE Y>Ke U3BECTHbIX METOLOB, Takmx kak Gaussian process, Decision Trees, Support Vector Machine, a Takxe
aHcambneBble NOAXOAb! A5 YNyYLIeHUs NPeAnKTUBHON aHanUTUKK. ABTOPbI y4acTBYIOT B LIMbPOBOM TpaHCchopmMa-
UMn HedTAHOM KOMNaHuW, Npeanaras pekoMeHaaunn K cbopy, xpaHeHuto 1 aHanusy faHHbix [Pr1.

Mony4eHHble pe3ynbTaTbl NO3BONAT YNPOCTUTL paboTy MH)KeHepoB-He(TAHUKOB Ha 3Tane NpoBefeHUsl 3Kc-
nepTu3bl NPOMbICNOBbIX AAHHbIX U YCKOPUTb MPOLLECCbl MPUHATUS pelleHnin ans npy Bbibope CKBaXKMH-KaH-
AMAATOB Ha BbinosHeHue ctumynsuum IPI. 3To co3paeTt orpapguTenibHoe TEXHONOrM4YeCKoe NPeBOCXOACTBO B
obnacTu noAroToBKM faHHbIX, aHanu3a appektuBHocTn M'PI1 n gocTmkeHUs LeneBbix Noka3satenei pa3pabor-
Ku. MawmnHHoe oby4yeHue Ha noneBbiX AAHHbIX MO3BOJIUT AOCTUYb NPOEKTHbIX Nokasatenein Pl u yckoputb
npoLecc NPUHATUSA peLleHU Npu Bbibope KaHAUAATOB.

3AKA3YUK: KPYMHAA HE®TEFA30BAA KOMIMAHUSA (condunerumansro)
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O4YUCTKA U BblBOA HA PEXXUM CKBAXKUHDI
MOCJIE MHOTOCTAOUUHOIO TMAPOPA3PbLIBA
MNACTA (MIPN)

[Npn HeKOppeKTHOM 3anycke ckBaXXWHbl nocie nposeaeHus pabot Pl npo-
MCXOANT Lerpafauusa NpoBOLMMOCTM TpelnHbl B cuay KoMbuHauum dakto- CHR

poOB: KpoLleHne nopo,u,b|/r|por|r|aHTa, yMeHblleHne NMpoHnLaeMoCTn 1 Wnpmn- LleHTp pobblun yrneBofoponos
Hbl YNakoBKMW MponnaHTa, KofibMatauus.

I_Ipe,qnaraeMoe pewieHne - pa3pa60TKa peKOMeHﬂ,aLI,I/II\/ﬁ Mo o4YmnCTKe CKBaxMHbl nocne [Pl1, ocHoBaHHbIX Ha orpe-
AeneHnn ONTUMasbHOM q)OprI 38I'Ip0ﬂl/IpOBaHHO§l 30HbI B TpeLlinHe [Pl c Lenbto MakCMMmn3aumm npoBoaNMOCTA A
MWHUMN3aL W Oerpagaumnmn. ,D,J'IFI 3T0ro Tpe6yeTcs:| NOCTpOeHMe paHee He CYLLEeCTBYHLWNX MaTeMaTn4eCcKmnx MOﬂ,eJ’IePI
pPasinyYHbIX MEXaHWM3MOB Aerpafaln 1 nNpoBOAATCA NapaMeTpuyeckmne pacyeThl.

[poeKkT Mpu3BaH co3aaTh MPUHLMANANBHO HOBbIE, AeTaNu3npoBaHHble MOAENU ANS YCUNEHUS UCClefoBaHus
3G dekToB, CNOCODCTBYIOLMX MUHMMIU3ALMM NAACTUYECKON fedopMaLMm NOPOAbLI M YMEHbLIEHWIO CKaTHs 1 Kpo-
WeHUa ynakoBKM NponnaHTa.

Pa3pa60TaHHaﬂ TeXHOJI0rns no3BosifgeT BblﬁpaTb onTuMaJibHbie peXXuMbl ruppopaspbiBa U yBeJinyeHue Ctapto-
BOro AebuTa CKBaXKMH.

3AKA3YUK: KPYMHAA HE®GTEFA30BAA KOMMAHMUA (xorduaerumanshol

PA3SPABOTKA TEXHOJIOI A BOCCTAHOBJIEHUA
3D-CTPYKTYPbl YTPAHEHHOIO KEPHOBOI'O
MATEPUAJTIA

3HaHWe CBOMCTB Mopofbl pa3pabaTbiBaeMOro MecTopoXAeHWA- 3aior Mak- _

CUMManbHOro M3BnevyeHus HedTn. Havbonee pfocToBepHble faHHble 00 3TUX
CBOCTBAX MOXHO MONYYUTh, UcCheys KepH (0bpa3sLibl BbibypeHHoM nopogsl) 1 HeHTP A0bbi4M yriesoaopoaos
WAL (MX TOHKME cpe3bl] Mopom KoNNEKTOPOB.

[No pasHbIM NpMYMHaM 0Bpa3Lbl FOPHbLIX MOPOL MOTYT BbITh yTpayeHb! B MpoLecce XpaHeHus AN TPaHCTOPTUPOBKM.
B cnyyae, koraa eoMHCTBEHHbIM MCTOYHUK MHDOPMaLMK 06 yTpadeHHbIx obpa3uax — doTorpadum wnmdos, MallnH-
Hoe 0by4eHne No3BOSET BOCCTAHOBUTL TREXMEPHYIO CTPYKTYPY KepHa.

PaspaboraHHasa coBMecTHO ¢ ogHOM U3 HedTerasoBbiX KOMMAHUI TEXHOJIOMUSA, NO3BOJIAET PEKOHCTPYMPOBATh
MUWKPOCTPYKTYPY MOPOA, C MOMOLLbI0 HEMPOHHbIX ceTel. MNosly4yeHHble AaHHble MOryT 6bITb MUCMONb30BaHbI NPU
nopcyeTe reoJIorM4eckmx U U3BieKaeMbiX 3anacos, Npy Bbibope onTMManbHbIX METOA,0B BO3A,eMCTBUS HA NiacT
C Lenbio NoBbIlEeHUs HepTeoTAauM U NpU peLeHnU Apyrux 3agad.

3AKA3YUK: KPYMHAA HED®TEIA30BAA KOMMAHUSA (condunenumansro)

MpoeKkTbl
NMPOrHO3UPOBAHUE TUTTA
PASBYPUBAEMOU NMOPOADbI
BypeHue ropn3oHTanbHOM CKBaXMHbI B BbICOKOPACYieHeHHOM pa3pese Tpe- CHR
ByeT 04eHb BbICOKOM TOYHOCTM PaCMONOXEHMS CTBOAA B TOHKOW MPOAYKTWB-
HOW 30He Ha BonbLuol rybuHe. 1o KOHCTPYKTMBHEIM 0CODEHHOCTAM, AaTYMKN, LleHTp nobbi4n yrnesofopofos

onpegenstwolime TMn pa3byprBaemoit NopoLbl, pacnonaraTcsa 3HaYNTENIbHO

Bblle fosoTa. B pesynsTaTe Bbixofbl M3 LeNeBOro uHTepsana GpukcupyoTes HecsoespeMerHo (yepes 20-40 m).
Kak pesynbraT, noTeps NpoAykTUBHOM YacTW CTBONA U BepPOSTHOCTb nepebypa. PaspaboTtaHHbili Ha Bbase kombu-
Hauui nepesbes-pewatenet (XGBoost) n «ymMHOro» npenpoueccHra faHHbIX MHCTPYMEHT MPOrHo3a Tina no-
pofbl Ha J,010Te NO3BOASET MO AAHHbLIM M3MEPEHW Ha MOBEPXHOCTU ONpeaenuTs TMN pasbyprBaemMolt Mopoabl.

Pa3paboTaHHbI MHCTPYMEHT NO3BONSIET NOBbICMTb TOYHOCTb MPOBOAKMU CKBAaXXMH Mo nnacty Ao 92%, a Takke
CHU3UTb pUCK nepebypa yacTu cTBona.

3AKA3YUK: KPYNMHAA HE®TEFA30BAA KOMIMAHUSA (condunerumansro)

MPOrHO3UPOBAHUE 3OPEKTA
FTMAPABJIMMECKOIO PA3SPbLIBA MJIACTA

Mmapopaspsis nnacta (FPM) - npouecc co3naHns cucTeMbl TPeLmH B Mpo- CHR
DYKTUBHOI 30HE — ABASETCS OAHWMM M3 Haubosnee BoCTpebOBaHHbLIX METOAOB
noBblleHNa HedTeoTnaun. OnHaKo, NMpy BLICOKOW CTOMMOCTM AaHHbIX pabor,
CMporHo3unpoBath 3GpPEeKTUBHOCTb MpoLefypbl He BCErfa BO3MOXHO BBUAY
BonbLLIOro KonmMyecTsa BAMsALWLMX GaKTOPOB: KOHPUIypaLmum CUCTEMbI 3aKkaHYMBaHWs, Au3anHe pabotsl [Pr1, oco-
BeHHOCTM NPUCKBaXXMHHOM reoaorum 1 ap. MawmnHHoe obyyeHne Ha 6aze XGBOOST ¢ TOHKMMUK HacTponkamu Nog
cneundurky 3agaqun no3BoseT:

LleHTp Aobblun yrneBofoponos

® MpOBECTM aHanM3 faHHbIX paHee NpoBefeHHbIX paboT;

* BbIfBUTbL GAKTOPbI, OKa3blBatoLLve Havbonbllee BIUSHYE;

® CMpOrHo3MpoBaTb 0XMAAEMbIA 3DDEKT;

* nopobpatb oNTMManbHoe coveTaHue CkBaXnHa — Au3arnH pabotsl [Pl

anMEHEHMe AAHHOIro nopxona no3BoJsifeT ﬂOﬂOGpaTb OoNnTUMaJZibHble pPe)XXUMbl rMapopaspbiBa U yBeJINYUTb
CTapTOBbIﬁ AebUT CKBaXKMH.

3AKA3YUK: KPYNHASA HE®TEFA30BAA KOMIMAHWUSA (onduaenumnansro)
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ABTOMATUYECKASl OBPABOTKA
Fr’EOPUSUYECKUX UCCNEAOBAHUU CKBAXKUH

Ananus reodrsnyeckon nHbopMaLn UrpaeT BaxHylo posb B pa3Befke yrie-

Bogoponos. ['VIC no3BondoT onpegennTs noteHuman Lobblun HeGTU 1 NO3TOMY
COCTaBASET OCHOBY [/151 OLIEHKM GMHAHCOBOW OTAAYM M SKOHOMUYECKON BbIrOfbl.
leodusmyeckme nccnenoBaHWs NO3BONSIOT OLEHUTL TaKkue BaxKHble MapameTpbl
Kak MoOpUCTOCTb, IUTOAOTNS, BOLOHACHILEHHOCTb, MPOHULAEMOCTb M MHOTME Apyr1e CBOMCTBA, BAUSIOLLME Ha Npw-
HATUE peLleHus.

LleHTp Bobblum yrneBogoponos

I'Ipe,u,noerHaﬂ TEXHOJI0MNA, OCHOBaHHaA Ha MHTEJIJIeEKTyaJIbHOM aHa/n3e OAaHHbIX, crnocobHa:

© HaXO,EI,l/ITb HeABHblIE q)yHKLI,l/IOHaJ'IbeIe CBA3N MeXay q)MBI/I‘-ieCKl/I Ba>XHbIMW XapakKTepnCTnkKaMmn niacra
© CTpOI/ITb reonoro—reocbmmquKyro Mopesb

© Bbl,ﬂ,eﬂﬂTb KOJ'IJ'IeKTOpCKMe/ HEKOJITEeKTOPCKNe CBONCTBA

e BoccTtaHoBUTb nponyuieHHble MHTEPBabl

TexHonorus BoiBNsieT Haubonee sHaYMMbIe FEO¢M3M‘-IECKVI9 WHCTPYMEHTbI U COKpaLlaeT o6beM uccnepoBaHusa
Ha permoHasibHOM ypoBHe.

3AKA34YUK: KPYNMHASA HE®TETA30BAA KOMNAHUSA

PETMOHAJIbHA1 MHOTOMEPHAS
NMETPOPU3UKA

[N NOCTPOEHWS reonornyeckoir Moaeny MecTopoxneHus Heobxogumo c

MaKCUMabHOW LOCTOBEPHOCTbIO OLLEHNBATb OCHOBHbIE GUILTPALMOHHO-EM-
KOCTHble cBoWCTBa Mopog. [lpegnaraeMas TexHONOrMs MO3BOASET CTPOUTb
neTpoduanyeckne M UHTEpPNpeTaLMOHHbIE MOAENN B aBTOMaTUYeCKOM pe-
XVMe MEeTOAOM MHOrOKpUTepuanbHon ontummdaumu. [pu 3ToM MOBbILLIAETCH TOYHOCTb MOAEeNen W CKOPOCTb
nx noctpoeHuns. Kak cnefcrere noBblLLAETCS LOCTOBEPHOCTb FE0N0rMYECKUX U FUAPOAVHAMUYECKUX MOLENeN
3anexen yrnesofopoaos. [pMmMeHeHne anroputMoB MalUMHHOIO 0byYeHna AaeT BO3MOXHOCTb MpeAckasbiBaTh
bUNLTPaLMOHHO-EMKOCTHbIE CBOMCTBA Ha pervoHanbHOM YpoBHE B MeCTax HefoCTaTOYHOW WM3YYEHHOCTU, YTO
BefeT K cokpalleHunio 06beMoB NabopaTopHbIX MCCAeA0BaHWU KepHa.

LleHTp pobbium yrnesogoponoB

TexHuyeckoe peLwieHue no3BosideT CTPOUTb neTpodmsuquKue Mopenu d)VIﬂbTPaLIMOHHO-EMKOCTHbIX CBOMCTB
nopoa u cokpawiatb 06beMbl KepHOBbIX nccnepoBaHUM.

3AKA3YUK: KPYNMHAA HEOGTErFA30BASA KOMIMAHUSA

MpoeKkTbl

U3YHEHUE 3BOJIOLLIMNA TASOHACDILLEHHbIX
TAJIUKOB U NPOLLECCOB ®OPMUPOBAHUA
«AMAJIbCKUX KPATEPOB» B NPELOEJIAX
KPUOJINTO30HbI CEBEPA 3ANAZIHON CUBUPU

B nocnenHue rofbl B poccuiickon ApKTuKe oTMeYeHbl aHOMaslbHble BblOpo-
Cbl MOPOJ, 3 BEPXHWX FOPM3OHTOB KPUOUTO30HEI C 0Bpa3oBaHveM KpaTepos

Bonbloro gnameTpa. OfHa 13 Takux BOPOHOK bbina obHapykeHa B vtoHe 2017 LienTp aobbium yrnesonopoaos

r. B iIManbCKON TyHApe B TPUALATU KMAOMeTpax BOCTOYHEE Hay4HOro CTaLmno-

Hapa «EpkyTa». Mo nHnumatnse npasutensctea AHAO v nognepxke HedTAHOM

komnaHuun ToTanb B Aekabpe 2017 r. Ha EpkyTuHcKkuii kKpaTep bblna opraH1M3oBaHa Hay4YHas aKCNeanuUms C y4acTu-
eM uccnefoBatenen ns Crkontexa. B xopne atol akcneavumm beinmn nposefeHbl NoneBble MCCNeA0BaHWA kpaTepa U1
oTobpaHbl 06pa3Libl Mep3MbiX MOPOZ 1 MOA3EMHOrO IbAa ANS faNbHeWLIero uccnefoBaHns B nabopatopuu.

B xope p860Tbl Haj NPOeKTOM No n3y4yeHUo HOBOIro reoJiorM4ecKkoro OGp&BOBBHMH, nojsy4yuvBsLiero obLiee Ha-
3BaHUe «fAMaJibCKue KpaTtepbi», 6b1nn pa3p860TaHbl Mopenn ux ¢OPMVIPOBaHVIﬂ, OCHOBaHHbleé Ha aHause
nojsieBbiX AaHHbIX, a TaK)Ke MaTeMaTu4eCKoM, TepMOANHAMNYECKOM U 3KCNEepPUMEeHTaJIbHOM Mo eNIMpoBaHUN.
PaBPHEOTaHHbIe noaxoabl onUcCbiBarlOT npouecc BOSHUKHOBEHUA U HapacCcTaHUA AaBJieHUA B NpoMep3aloLlunx
3aMKHYTbIX ra30HACbIWEHHbIX TaJIMKOBbIX 30HaX, PACMoJIOKeHHbIX B6n113u pHeBHOM NnoBepPXHOCTHU. Hacrtoswme
MoAeJin UCMNOJIb3YHTCA NPy aHaln3e reojiorn4eCKux puckoB, CBA3aHHbIX C AaHHbIM NPUPOAHbLIM fiBJIEHUEM.

3AKA3YUK: ADMUHUCTPALIUA AHAO NMAPTHEP:
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MPOEKT NMNOJIYHEHUA HOBOI'O
KJIACCA CBEPXTBEPAbIX MATEPUAJIOB
B HEOTEFA30BOM OTPACJIN

[1poeKT Mo co3AaHMI0 HOBbIX CBEPXTBEPLbIX MaTepVanoB Ajas pe3uoB bypoBoro
ponota. OTeyecTBeHHas pa3paboTka CMOXeT COCTaBUTb KOHKYPEHLMIO MMMOPT-

HbIM MPOAYKTaM, CHU3UB CTOMMOCTb NPOM3B0ACTBA BypoBbix fon0T Ha 10-30%,  LenTp no snektpoxmmudeckomy

a Takke CTaHeT NPopbIBOM [19 APpYriX 0Tpaciieil — CTPOUTENbCTBA, FOpHOM Npo-  XPaHenVio sHeprvn

MbILLJTIEHHOCTHN, I'IpVI60pOCTpO€HVIF|. Yxe nony4yeHbl nepBble MepCrnekTnBHbIe O6pa3LLbI HOBbIX CBEpPXTBEPAbIX MaTe-
prnanos. MaTepman MOXET 3aMEHNTb JJ,OpOI'OCTOﬂLLI,VIf/] aJiMas.

B pesynbTaTe BHefipeHUsi HOBbIX MaTepuanoB B UHAYCTPUIO CTOUMOCTb pe3L,0B U3 HOBbIX MaTepuanoB cokpa-
TUTCA A0 2 pas, B pe3ybTaTe CHU3UTCA CTOMMOCTb NPOU3BoACTBa 6ypoBbIX fonot B npeaenax 20%.

. . VHCTUTYT ®U3UKM
3AKA3YHUK: @[ﬂ3|]P[]M MAPTHEPbI: BbICOKMX OABNEHUN

nED T b um. J1.®.BEPELLLATMHA PAH

TEXHOJIOTUA AUATHOCTUKU COCTOAHUA
N30JIATOPOB BO3YLLUHbIX IUHUN

U PACMPELENIUTEJIbHbIX YCTPOUCTB
6-220 KB METO10OM YJIbTPA®UOJIETOBOIO
KOHTPOJIA

[poeKkT HampaBneH Ha pa3paboTky TeXHONOrUKU UHTEPNPETaLLMM AaHHBIX Yib-
TpadnoNeToBOro KOHTPOAA COCTOSAHUS WM30ASALMW BO3LYLUHbIX JIUHWIA 3nek-

Tponepedayn 1 pacnpefenunTeNbHblx YCTponcTB. B xoae akcnepnMeHTanbHbIX LleHTp o anekTpox1mmyeckomy
MCCefoBaHNi MoslyYeHbl 3aBUCUMOCTM BETMYMHbI MOBEPXHOCTHBIX YaCTUYHbIX ~ XPaHEHNIo SHepTin

paspsmLoB M30ASTOpa OT MOrOAHLIX YCIOBUA B TOUKE KOHTPONS, TUMNa usonstopa 1 Apyrux daktopos. PaspabotaH-
Has HelpoceTeBas Mofesb U ba3a AaHHbIX MO3BOMAOT PAHXMPOBATb M30STOPbI MO BEPOATHOCTU NEPEKPLITUS, HTO
MO3BOASET aAPECHO MPOBOAUTbL 3aMeHy M3onaumMn. [poayKT: MeToAMYECKME YKa3aHWs MO AUArHOCTUKE U30ASLMUN U
nporpamMMHoe obecneyeHune 31eKTPOMOHTEPa NHENHOM Cy>Kbbl.

3AKA3YMK: Q@?MPCK

YPATIA

MpoexThbl

MOHUTOPUHI rOJI0JIEQAHOU OBCTAHOBKM
B PAMOHHOW 3JIEKTPUYECKOW CETU

Llenb npoekTa — pa3paboTtka TEXHONOMMN OLLEHKM MapamMeTpoB rofonegoobpa-
30BaHMA Ha NPOBOJE BO3MYLUHOW JIMHWUK 31eKTponepefadn ¢ UCMosib30BaHW-

eM [laHHbIX MOrofHbIX MPOrHOCTUYECKUX MOAENEN, a Takxe ee BepuduKauma B LienTp no anektpoxumnyeckomy
LEeNCTBYIOLLIMX 371EKTPUYECKUX CETAX. KPaREHIORRERIAN

ﬂpO,EI,yKTOM NpoeKTa ABNATCA ABa KOMIMJIEKTa O60py,EI,OBaHI/I9-| LA N3MepeHnd NHTEHCUBHOCTW POCTa rojioiegHbIX
OTNIOXEHNI Ha npoBofe N MeTeoLaHHbIX N MPpOrpaMMHOe obecneyeHue LA ancrieT4epa ceTeBoro pa17|0Ha.

3AKA3YUK: Mo A Metikep

BbICOKOMOLLHbIE U BBICOKOEMKUE
KATOOHbIE MATEPUANBI ANA IUTUN-
MOHHbIX AKKYMYJIATOPOB

Llenbio npoekTa asnaetcd paspabotka mMacluTabyvpyeMo TexHO0rumn npovs-
BOACTBA ABYX TUMOB KaTOAHbIX MaTepnanoB AN Li-MOHHbIX akKyMynsTopos:

a) LiFePO4 (LFP) ¢ Bbicokoit ckopocTbio 3apsifia, Takxke NPUMEHUMON Ans fo-  LeHTp no anektpoxumnyeckomy
nupoBaHHbix Mn LFP (LFMP] ¢ nosbiweHHon Ha 20% ymenbHol aHeprueir; — XParenvio shepriv

6) Li(Ni,Mn,Co)02 (NMCJ ¢ Hu3KOM noTepei eMKoCTH, Takke npuMeHumMon ansa oborauieHHbix Li NMC (Li-NMC)
¢ noBblleHHoW Ha 30% yaenbHOW 3HepPrmeN.

MAPTHEP: 000 «PYCTOP>»
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KOMIOHEHTHAS BA3A I'IO{'IYI'IPOBO.D,HVIKOBOﬂ
CBEPXBbICOKOYACTOTHOU PAAUOPOTOHUKH

PagnodoToHrka 3aHMMaeTcs npeobpa3oBaHMeM pagmMoyacToTHOro CurHana
B OMTMYECKMIA, pacnpoCTpaHeHeM Takoro curHasa no BOJHOBOAAM W nepe-

BOZOM 00paTHO B paaMo4acToTHbIN CcrekTp. HeobxoaMmocTb paanodoToHmKM  LIeHTp GoToHnki 1 KBaHTOBbIX
obycnoBneHa YpesBblYaliHo BONbLIMMK NOTEPSMU MPU Nepefade CBepXBbico- — 3TeP1anos

KOYaCTOTHbIX CMIHAJIOB MO 3MEKTPUYECKMM KaHanaM. [Ing npeobpa3oBaHmns pagvoyacToTHOrO CUrHana B onTuye-
CKMIA Arana3oH Heobxo[MMO CreHeprpoBaTh PaAaMoYacToThl B HEKOTOPOM CMEKTPasbHOM MHTEpPBase U MPOMOAYIN-
pOBaTb MMM OMTUYECKUIA CUTHaN, YTO TPebyeT co3LaHNs BbICOKOYACTOTHBIX OMTO3IEKTPOHHbLIX MOLyNATOpoB. [ocne
pacrnpocTpaHeHns curHan Ao/KeH ObiTb NepeBeféH 06paTHO M3 ONTUYECKOro B PafMOoYacTOTHbLINA AManasoH, YTo
OCYLLIECTBAISETCS C MOMOLLbI0 BbICOKOUYACTOTHbIX 1ETEKTOPOB.

Kpome Toro, kpaiHe BOCTpebOBaHHbIM ABASETCA MOSHOCTBIO ONTUYECKUIA aHanoro-undpoBor npeobpasosatess,
NO3BOSIOLLMI MEPENTN OT aHaNoroBoro K Uudposomy dopMaTy MOAYNALMM C MPUCYLLUMK NOCNELHEMY NPEUNMY-
wecrtsamn. CosgaHne nofobHbIX YCTPOMCTB KpaviHe BOCTPeOOBAHO B MHTErpaibHOM MCMOMHEHWM, YTO MO3BOASET
BbIITK Ha HOBbLIN YPOBEHb KOMMNAKTHOCTW U3AENNN.

®UNHAHCUPOBAHME: MuHucTepcTBO HayKu U Bbicllero obpasoBaHus .

i 2 ;
3AKA3YMKM:  TER. - » Komttep

- PTU Cucrenisr WAPTHEPDI:

PA3PABOTKA TEXHOJIOrMM YCKOPEHHOW
CEJIEKUMU MACJIUYHDBIX KYJIbTYP

e |llnpokomacLuTabHoe reHoTMNMpPOBaHWE W MOseKyasipHoe GeHOTUNMPOBa- CLS

Hue 600 obpasuos nogconHeuHmka 1 100 obpa3uos panca

o o LLEHTp HayK 0 XXN3HN
e BhiasneHue accoumaumm anielibHblX COCTOAHWMK JIOKYCOB TeHOMa C

X0351MCTBEHHO MOJIE3HBIMU MPU3HaKaMK NMOACOSIHeYHWKa M panca
e [lpoToTnn KkactomMmnanpoBaHHoro JHK-umna

MuHUCTEPCTBO HayKu 3AKA3UMK: .\ ATPOIMJIA3MA

OUHAHCUPOBAHME: |, o0\ \er0 o6pasoBanms .\

MpoeKkTbl

PA3PABOTKA NMPOTOTUINA NUHHOBALIUOHHOW
NMPOrPAMMBbI CEJIEKLLIUA COU

* [onHoreHomHoe n GBS-cekseruposarme 300 0bpasuos com CLS

e [lM3aiiH MoneKkynspHbIX MapKepOB W WX TECTMPOBaHWE Ha 0bpa3lax CoM,  LieTp Hayk o Xu3HH
NpefocTaBAeHHbIX MHAYCTPMUAbHbLIM NapTHEPOM

OUHAHCUPOBAHME: MuHucTepcTBO HayKu U Bbicliero o6pasoBaHus
7 TN

3AKA3YMKM: [IINONUTEX E-\CO)K MAPTHEP:

()

PA3PABOTKA TEXHOJIOrMU TEHETUYECKOW
OLEHKW NJIEMEHHbIX CBUHEWN

e [eHOTMMMpPOBaHMeE Ha MUKpo4mnax Bblcokor nnoTtHocTy 3300 cBUHeN CLS
e Macc-cnekTpoMeTpus 06pa3LoB MbILLIEYHON 1 XKMPOBOK TKaHW MsAca LleHTp Hayk 0 XU3HU

® Basbl gaHHbIX FTeHOMHOW BapnabenbHOCTN NeMeHHbIX CBUHER U IMMNAHO-
FO COCTaBa >XMPOBOW M MbILLEYHOWN TKaHN

e WuTerpaumsa LD-naHenun B npoBefeHMe reHOMHOWN OLEHKWN CBUHEN

OUHAHCUPOBAHUE: MuHuctepcTBo Hayku u Bbicluero obpasoBaHus

BAKASUMK: | 43y
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CO3JAHME PEFTMOHAJIbHOW CUCTEMBbI
OLLEHKU NJIEMEHHOM LLEHHOCTH

U MOHUTOPUHI'A B MOJIOYHOM
CKOTOBOACTBE PECIMYBJIUKU TATAPCTAH

[ns noBblweHns addeKTUBHOCTM NPOMbILLIEHHORO NPOU3BOACTBA MOJIOKA U CLS
CHWXXEHMS 3aBMCUMOCTM OT MMMOPTa MJEMEeHHOro MaTepuana Heobxognmo
MOJIHOLLEHHO UCMOJIb30BaTh COBPEMEHHbIE MOMYNALMOHHO-FEHETUYECKIME U Te- LleHTp HayK 0 Xu3HK

HOMHbI€ TEXHOJIOTUNNW, YITPaBNATb FreHeTU4eCKUMK pecypcamMu.

B asrycte 2018 roga B Pecnybnuke TaTapcTaH 66101 3anyLeH NpoekT no paspabotke Hay4HO 060CHOBAHHOM KOHLEM-
LMK 0BLLEN cUCTEMBI CENEKLMOHHO-NAEMEHHO PaboTbl C MOSIOYHBIM CKOTOM.

B npoekTe yuacTsytoT 20 naeMeHHbIX X03aicTB pecnybavku TatapctaH (8 T. 4. AO fonosHoe nnemeHHoe npegnpus-
The «3nnTa») ¢ 0bLIMM NoronosbeM B 22 ThiC. rofnoB. Ha ocHoBe aHanmsa reHeanorum, cobmofas MPUHLMMIbLI reHe-
TUYeCcKoro pa3Hoobpasus, 13 penpeseHTaTMBHOM BbIDOpKM BbIOpaHbl 2 ThiC. KOPOB AR FeHOTUNMPOBaHUS. Takxe
B pamkax npoekTa reHoTunupytotcs Bce bbikm «AO «[T1MT 3nunTax». Mo 3aBeplieHmn NpoekTa byaeT pa3paboTaH cob-
CTBEHHbIV CeNeKLMOHHbIN MHAEKC, NO3BONAOLLUMIA NOAyYaTh FreHETUYECKUIA PEVTUHT NJIEMEHHOMO CKOTa permoHa u
npoBoAMTL 0THOP ANA BOCMPOM3BOACTBA FEHETUYECKM NYULLNX XKUBOTHBIX, MOBLICUTCSH TOYHOCTb MPOrHO3a NPOAYK-
TUBHbIX NOKa3aTesien B CTafle, YTO NMPMBEAET K POCTY YPOBHSA MOAOYHOW NPOAYKTUBHOCTM U APYrMX 3KOHOMUYECKM
3HaYMMbIX MPU3HAKOB MOJIOYHOMO CKOTa PErMOHa.

MpoeKT peannsyeTcs Npu y4acTn rocyAapCTBEHHOM OpraH1M3aLMmn No pa3BUTUIO CENIbCKOro X03AiMCTBa U NPogo-
BonbcTeuS MpnaHawm Teagasc.

3AKA3YUK: MUHUCTEPCTBO
C/X PECNYBJINKH
TATAPCTAH

MAPTHEPbI:

@~ Sustainable Food
=, Sustainable Foo
k" 6 Systems Ireland
)

A pavtnership of irsh Government agencies

MOHUTOPUHI ®PAKTOPOB NMNOYBEHHOI'O
rnjogoroauad u AHAJIM3 TPAHCO®OPMALIUU
MOYBEHHOIO OPTAHUYECKOI'O BELLLECTBA

© MeTO,ELl/IKI/I COXpaHeHnd 1 NoBblILUEeHWA MOYBEHHOIo Mmiooopoand: Koanye- CLS
CTBO N MeTO[dbl BHECEHWA y,u,o6peHV||7| € yLJéTOM HeO,EI,HOpO,D,HOCTeIZ nongd

NAPTHEP: 'LQD%W

LleHTp Hayk 0 XU3HW

ATPONPOMDILAEHHbIA X0ANHHT

MpoeKkTbl

ABTOMATUYECKOE AETEKTUPOBAHUE
3ABOJIEBAHUU ABJIOHEBbIX JEPEBbBEB

* B nuioTHOM npoekTe NoayyYeHo NOATBEPXAEHME BO3MOXHOCTY onpepene- CLS
HUS pa3fnuHbIX 3aboneBaHuii AB6MOHEBbLIX AEepPEBbEB C WMCMONb30BAHUEM
MYNbTUCNEKTPaNbHOM KaMepbl LenTp Hayk 0 xu3Hn

e B nepcnexkTnee - pa3pa60TKa CNCTeMbl aBTOMATN4eCKOro AeTekKTnpoBaHnA
3abo0s1eBaHUI C MCMONb30BAHNEM KOMMNbOTEPHOI0 3peHnd

** + ko
*
3AKA3YUKMU: ¥@ @

COMO3CHAB ;)\ oy, E AvHVMA

TOMOBO-NFOM bILLLIMHMAR MPYTNLA KOMMAHMA

CUMYNATOP BUPTYAJIbHOWU
PEAJIbHOCTU NURSESIM

Cumynatop BupTyansHon peanbHocT NurseSim 6bin pa3paboTaH ana obyye- SSC
HUSA NepcoHana bonbHUL, U KIMHUK OCHOBHbLIM HaBbIKaM paboThl C NaLMEHTOM,
TakMM Kak be3onacHbIN nepeHoc naumeHTa U AvarHocTuka 3aboneBaHui no
BHelWHVM npu3HakaM. Cumynatop bein paspabotar 8 Unity 3D ¢ Bo3MOXHO-
CTblO BU3yasilbHOrO BOCMPOM3BeneHUs GU3MUYecKoro B3avMOLenCTBIS NMosib30BaTeNd U NalMeHTa B 04YKax BUPTY-
anbHOW peanbHOCTU. YToDbI 0becneynTb YyBCTBO CUJIbI, KOTOPOE MOXET MoKa3aTb OMTUMalbHble ABUXEHWUS OANs
nofib30oBaTens, Mbl pa3paboTany TakTUAbHBIN MHTepdENC, KOTOPLI MO3BOASET cAenaTe cCuMynsaTop bonee peanu-
CTUYHbIM. KpoMe Toro, 4yTobbl yBennyuTb 3pdekTMBHOCTE 0byYeHUs, Bbinv BHeLpeHbl 31eMeHTbl MCKYCCTBEHHOro
VHTENNeKTa B BUAe Mofenv obyueHns ¢ nogkpenienviem (Reinforcement Learning), uto genaet NurseSim 6onee
yLoBHbIM And nonb3oBaTtens.

KocMuueckuin LeHTp
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CTATUCTUYECKUN AHANN3
U MOLOEJINPOBAHUE OAHHbIX
N0 TOPMOXXEHWUIO 014 ANIEKTPOMOBUJIEN

KonnyecTBo 3n1eKTpOTPaHCNOPTHLIX CPEACTB B MUPE pacTeT C KaXAblM ro-
LoM. [TocKofbKy 3N1eKTPOMOBUAN CYyLLECTBEHHO OTAMYAOTCH OT 0BbIYHbIX

aBTOMObUNeN ¢ ABWraTeseM BHYTPEHHEro cropaHug, nosenseTca Heobxo-  LieHtp no npoektiposanmio,
AVMMOCTb pa3paboTky 19 HUX COOTBECTBYIOLIMX MOMESEN, YYUTbIBAIOLLNX Epj:TZBpOMiCESHHb'MTeXHO”O“"”M
0CODEHHOCTU TOPMOXEHWs LaHHbIX TPaHCMOPTHbIX CpefcTB. BaxHon 3a-

favel ABnseTca MoLenupoBaHMe AMHAMUKU M3MEHEHUS NMapaMeTpoB TOPMOXEHMS A0 KOHLA 3Kcnayatauuu
anekTpoMobuna. Ina 370k Lean MCnonb3yTca aKCTpanoasuMoHHble mogenn. Ckontex obnagaet 3HaunTeNb-
HbIM MPaKTUYECKMM OMbITOM B 061aCT MaTeEMaTUYECKOrO MOAENNPOBAHUS.

OcHoBHoM Lenbo AaHHOM pa6OTbI ABIAETCA pa3pa60TKa COOTBETCTBYHOLLNX MOfEeNen, a Takxe obecneyeHne
BblYMCNEHNI KBAHTUNS [KOJ’]I/I‘-IGCTBO HEMOJTHbIX TOpMO)KeHMI\/JI, MaKC/MaJibHOe daBlieHne U rpaguneHT ﬂ,aBﬂeHMﬂ]
ONg KaxXgoro 3ﬂeKTpOMO6VIJ’Iﬂ.

3AKA3YUK: BOSCH

PA3PABOTKA MPEACKA3ATEJIbHOWU MOAENU
AN ONPEAENEHUAA U3BHOCA TOPMO3HbIX
KOJIOAOK ABTOMOBUJIA

3HOC TOPMO3HbLIX KOMOAOK 3aBUCUT OT MHOXECTBA pa3finyHbix GakTopos.
K ToMy e 0 Hanuumm 13Hoca TOPMO3HbLIX KOMOLOK MOMYT CBUAETEeNbCTBO-

BaTb C/IOXKHbIE KOMBUHAUMM pPa3NnyHbIX NapameTpos aBToMobuns. B uensx  LeHTp no npoekiposatmio,
onpefeneHns napaMeTpoB, XxapakTepusyoLinMx CTeneHb U3Hoca, Heobxogu-  POV3BOACTEEHHBIM TEXHONOTAAM

1 MaTepvanam
MO MPUMEHSATb METOAbI, OCHOBaHHbIE Ha «DoNbLUMX AaHHbIx». CkonTex obna-
naet 60MbLNM OMbITOM B J@aHHOW 06nacTu.

OcHoBHOW Lenbio faHHON paboTbl aBNseTca pa3paboTka cooTBETCTBYOULEN KNnaccuburKaLMoHHOM Modenu ans
napaMeTpoB, OMMCbIBAOLLMX U3HOC TOPMO3HbIX Konogok. Camoobyyatowascs nporpaMma foxHa obecneyn-
BaTb MO MOKA3aHMAM AaTYMKOB BO3MOXHOCTb pa3fefleHns TOPMO3HbIX KOMOAOK Ha KiaccChl B 3aBUCUMOCTH OT
cTeneHu nsHoca. B TeyeHue KaXAoro TOpMoxeHUs ¢ nHTepBanoM B 3 Mc pernctpupyetca bonee 100 napame-
TpPOB aBTOMObUAS.

3AKA3YUK: BOSCH

MpoexThbl

KJNTACTEPU3ALUA U KITACCUPUKALUA
AOPOXXHbIX NOBPEXXOEHUU HA OCHOBE
BPEMEHHbIX PAA0B YCKOPEHUS
TPAHCINOPTHOIO CPEACTBA

KonnuyecTBo [aT4MKOB BHYTPW aBTOMODMNS yBEAMYMBAETCA U3 rofa B rof, CDMM
bnarofapsa Yemy NoBbillaeTs aBTOHOMHOCTb BOXAEHMS, a Takxke besonac-
HOCTb. TpexMepHble yckopeHus v gaHHble LIDAR-oB 3anvcbiBatoTcs Bo Bpe-  LieHTp no npoekTuposaHuio,

MS OBUXEHWS ANF aHanmn3a LOPOXHbIX YCNoBUiA. V3 pa3nnyHbIX AaHHbIX re- DPS:TZBOECJISSHH“MTex”"””"‘”""
HEPUPYIOTCH OPTOGOTOCHUMKM. P

OCHOBHOW Lenblo JaHHOIO NPOEKTa ABNSETCA UCCNef0BaTENbCKUI aHaNN3 LaHHbIX, MPOBEepKa kKayecTBa AaH-
HbIX, CO3AaHue ckpunTa Ha Matlab, koTopbild 3anyckaeT anropuTM KnacTepmsaumm n Knaccudukaumm LaHHbIX
akcenepomeTpa L8 0OHapyXeHWs OPOXHbIX MOBPEXAEHUI.

3AKA3YUK: BOSCH

TPAHCINOPTUPYEMbIE AJEHOACCOLIN-
UPOBAHHbIMUA BUPYCAMU HYKJIEA3bI AJ1A
HOBOIO MOKOJIEHWSA NPEMAPATOB FrEHHOM
TEPAMWUU HACNELCTBEHHbIX 3AB0JIEBAHUM

JleyeHne HacneacrtBeHHbIX 3aboneBaHum TPaANUVMOHHBIMW MeTo4aMn 1 COoUW- CLS
ajibHadA noanep>XkKa nauneHToB ABAKTCA AOPOroCTOALLMMK, MO3TOMY Mepexomn
K I'IepCOHl/ICI)VILI,l/IpOBaHHOIZ n ﬂpOI’HOCTI/l‘-{eCKOVI MegnumnHe ABNAeTcA oAHMM N3
NMPUOPUTETHBIX Hal'lpaBJ'IeHVIVI CTpaTeI'I/II/I HaYy4YHO-TEXHO/IOMMYEeCKOro pa3BnTnA
Poccun. leHHas Tepanna HacJie4CTBEHHbIX 3aboneBaHuIl OTHOCKTCS K cpencrsamM I'IepCOHI/Id)VILI,I/IpOBaHHOI)] MeOVLUMHBI.

LleHTp Hayk 0 XU13HW

Llenb npoekTta: nouck HoBbix CRISPR-Cas-Hykneas pa3mepoM He bonee 100 k[la, 4To nmo3BonseT ocyLlecTBUTbL
[OCTaBKy MX FreHa v MaTpuLbl FOMONOTMYHOIM peKoMbMHaUMK B MblLieYHble TKaHW NauveHTa 4Jis FeHHON Tepanum
HacnenCTBEHHbIX 3abofeBaHNI 1 CO3AaHMe Ha MX OCHOBE HOBOrO MpenapaTta 4fis 1edyeHus reHeTuyeckmx 3abone-
BaHMWI YenoBeka, B YacTHOCTW MuoamcTpobum JioweHHa.

Pa3pa6aTb|BaeMbu?1 B MPoeKTe rnpernapat no3BoINT NCMNPaB/idTb MHOXECTBO Pa3HbIX BepCl/llZ 3Toro 3aboneBaHus.

OUHAHCUPOBAHME: MuHucTepcTBO HayKu U Bbicliero o6pasoBaHus

3AKA3YUK: B|C:AD NMAPTHEP: mnonMTEX

Biopharmaceutical Company
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PA3PABOTKA «LIM®POBbIX JBOMHUKOB>
CJIO)KHbIX U3OEJIMA HA OCHOBE CKBO3HOM
METOL0J10r MU NPOEKTUPOBAHUA U C
NPUMEHEHUEM MHOIroanCcLUMUMNJIMHAPHOIO
YUCNEHHOIO MOAEJINPOBAHMS
(0BPA30BATEJIbHbIN NPOEKT)

B pamkax kypca cneumanuctsl NnpeanpusaTis COBMeCTHO ¢ koMaHaol CkonTexa CDMM

pa3pabaTbiBatoT «LMdPOBON BONHUK» TECTOBOrO U3AEANS AN1F KOMMIEKCHOO

LleHTp no npoekTupoBaHHio,
MOoLeinpoBaHnNA p86OTbI CNCTEMBI.

I'IpOVI3BO,D,CTBeHHbIM TEXHOJIOTNAM
«UndpoBoit gBONHNK», MHOrOMaclUTabHas yncieHHas MoLenb U3Aenns, Mo- v mMatepuanam

eT BbblTb MCMONb30BaH A5 OLeHKN 3ddeKkTMBHOCTM paboThl pa3pabaThiBae-

MO0 M3[eNNs B COCTaBe rnobanbHoM Mofenu Ha CUCTEMHOM YPOBHE, a Takxke 419 NpeAnKTUBHOro 0bcnyKmBaHus
obopynoBaHus Npu KOMBUHALMK € MNaTGOPMON UHTepHeTa BeLLew.

B COCTAB KYPCA BXO4AT:
e OcHOBbI pa3paboTKmM YNCNEHHbIX MOAENeN TEXHUYECKMUX CUCTEM C NMOMOLLbio MeTofda boHA-rpad n MeToda Ko-
HeyHbIX 31eMeHToB B 10 Simcenter Amesim, Simcenter 3D, ANSYS

® OCHOBbI CMCTEMHOIO MHXWHUPUHIA M YNpaBAEHUS pacHeTHbIMU KOHOUIypaumaMu n3genusa B komnnekce LMS
System Synthesis

e OCHOBbI OMNTMMM3aLMK, pPelyKLuMM MOLENEN W WCCNefoBaHUs MPOCTPaHCTBa MapaMeTpoB ¢ nomolybio 10
Optimus, pSeven, HEEDS

e OcHoBbl ynpaB/ieHns pac4eTHbIMK AaHHbIMK ¢ nomoLbio PLM nnatdopmbl Teamcenter

Cneuunannctel NpeanpuaTUiA NolyyYatoT NPakTUYECKMI ONbIT Co3aaHMs «LUndpOoBLIX 4BOVHNKOB» arperaTos, pabo-
Tast B CNeLanm3npoBaHHbIX MporpamMMHbIX KOMMAEeKcax Haf peaibHbIM U3LeNneM, a Takxke ¢ npuMeHeHnem PLM-
CUCTEMbI B NPOLLECCE MOLENBHOOPUEHTUPOBAHHOIO NPOEKTNPOBaHUS.

NOTEHUWAJIbHbIE KITUEHTbI:

PykoBogutenn pacyeTHblx NogpasfeneHnil, MHXeHepbl-KOHCTPYKTOPbI, PaCHETYMNKM, MEHELXKEPbI U CHeLUanncTbl
Mo aBToMaTM3aLuMm NPOLLECCOB NPOEKTUPOBaHNS.

MpoexThbl

HOBbIE METOAbl U UHCTPYMEHTDI

ANA Noa4EP>XKU NMPOLLECCA CO3AAHUA
AOPO>KHbIX KAPT TEXHOJIOTMHECKOIO
PA3BUTUSA

Pa3paboTka HOBbIX METOAOB W MHCTPYMEHTOB ANs NMOALEPXKKM npolecca co3- ssc
JaHNs JOPOXHbBIX KapT TexHonornyeckoro passntus (technology roadmaping])
C NPUMeHeHNEM MOLENbHO-0PUEHTUPOBAHHOMO Noaxoda. [1py MogenbHoopu-  Kocmudecknii LieHTp

€HTVPOBAHHOM MNoAxone CO34at0TCA YMCIIOBble MOLES TN Pa3BUTUA TEXHONOTUIA
1N CcBA3en MeXxnay HUMU [J:I,OCTI/II'aeMbIe XapakKTepucTmnku, Tpe6yeMble 38TpaTbI]. Bbl60p MPOEKTOB OJ14 peasin3aunmn
6a3|/|pyeTc<;| He TOJIbKO Ha 3KC|'IepTHOVI OLleHKe, HO N Ha NMOCTPOEHHbIX KOJIMYeCTBEHHbIX OLleHKax pe3ysibTaToB.

PaspabaTbiBaeMas MeToA0N0rus No3BoNAeT KPYNHbIM NPOMbILLIEHHbIM FpynnaM onTMMU3nMpoBaTh 1 cbanaH-
cupoBaTb nopTédens NnpoBoanMbIX U puHaHcMpyeMbix HUOKP.

3AKA3YUK: @ A,RBUS

PASPABOTKA ABTOMATU3UPOBAHHOM
TEXHOJIO MU NIECOYCTPOUTEJIbHbIX
PABOT C UCIOJIbSOBAHUEM
T’MNEPCNEKTPAJZIbHOIO 30HOAUWPOBAHUA

Llenb naHHOro npoekTa cocToMT B paspaboTke Hay4YHbIMU COTPYAHMKaMK CkonTe- sscC
Xa anropuTMOB OMpefeieHNs MOPOAHOro COCTaBa leca Ha OCHOBE MySIbTU- 1 M-
nepcneKkTpanbHOM CbEMKM, NPOBEAEHHOM C MOMOLLbI0 BECNUNOTHBIX NeTaTenb-  KocMuHeckuil Luentp

Hbix annapatos (BIMJ1A] v cnyTHYKOB AMCTAHUMOHHOMO 30HAMPOBAHUSA 3eMM
([33). PazpaboTtaHHbie anroputMbl ByayT MCNONb30BaTLCS A% aBTOMATUYECKOM Takcalm IECHbIX MacCUBOB.

B HaCTOﬂLLI,l/IIZ MOMEHT TakCaLud neca Npon3BOANTCA B paMKaX «T0J1eBbIX>» pa60T, BBMAY Hero co3fnaHne TexHoJ10rmm
MHBEHTapu3aLnn NecCHbIX Mopon Ha base ANCTAaHUMOHHbBIX METOLOB MO3BOJINT 3HAYUTEJIbHO COKPATUTb CTOMMOCTb U
YBEJIMHNTb CKOPOCTb MpoBeeHNA I'IO,EI,O6HbIX pa60T.
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HEHTP
MAPTHEP: OoCM M‘lECHJI;D(

TEXHOJIOTMA U YCNIYT
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CEPBUCDHI AN UHAYCTPUAJIbHbIX
KOMMAHUUN - XAKATOHbI

CKOJITEX OPFTAHU30BbIBAET XAKATOHbI - ®OPYMbI CIMELLUAJTUCTOB U3 PA3HbIX
OBJIACTEW PA3PABOTKW NPOrPAMMHOI0 OGECMEYEHUA (MPOrPAMMMUCTbI,
OU3AAHEPBI, MEHEJDKEPbI), HAMPABJIEHHBIE HA COBMECTHbIN NOUCK PELLEHUN
KOHKPETHO MOCTABJIEHHbIX MPAKTUYECKUX 3AAM.

B uactHocti, B 2018r B CkonTexe Oblan opraHn30BaHbl CefyLe 3Ha4YMMble XaKaToHbI:

AKALOTOH

22-24 wions 2018 roga coBMecTHo ¢ «AKAIIO Tenekom» TpexAHeBHbIM MapadoH, rae ydactBoBanu bonee 100
4yenoBek U3 23 KOMaHA.

MpusoBoii ¢poHA coctaBun 450 000 pybnei

Ha xakaToHe pa3pabaTtbiBanvcb HOBbIE MPOAYKTHI U CEPBMCHI Ha ba3e MCKYCCTBEHHOMO MHTeNNekTa, npeana-
ranuch MAEN N0 CO34aHMI0 anropMTMOB BUPTYaNlbHbIX MOMOLLHWKOB, NX 3ddeKTUBHOI0o BHeapeHMs. [TpoeKkTbl
OLLEHMBANO XIOpKW NoA NpefcenaTenbCTBOM reHepanbHoro aupektopa «AKALO Tenekom» Cepres Hazaposa.
B uncno skcneptoB Takxke Bownun npeactasutenu Ckontexa, «AKALO Tenekom» 1 KOMNaHWi-NapTHEPOB.
Mo uToram TypHUpa KOMaHAaM, 3aHABLIMM MepBble TpU MecTa, BbiMjayeHbl geHexHble npemun. Octanb-
HbIM BPYYMAM MPU3bl OT NapTHepoB. Jlyyline yyacTHUKM noayuyman boHycel npu noctynaeHun B Ckontex u
BO3MOXHOCTb NponTK cTaxunposky B «AKALO Tenekom».

AMEDIATEKA b Y
NAPTHEPb
00 axcpo UL RedBull

CepBuUCbI AN UHAYCTPUAJIbHbIX KOMMAHUIA — XaKaTOHbI

XAKATOH HACKTHINGS

7-9 ceHTabps 2018 roga bbin opraHm3oBaH xakatoH HackThings: Cbepbark 1 MHTepHeT Belen B CkonTexe.

MpusoBoii ¢poHA coctaBun 500 000 pybneit

YYacTHMKM xaKaToHa pellany 3agaydu, CBA3aHHble C O4HON 13 cdhep NPUMEeHeHUA MHTEPHETa Bellen:

e |oT: City, House and Transport — OT «yMHOI» po3eTKu 4,0 FOPOACKMX CUCTEM ynpaBneHns nHbpacTpykTypon
e |oT: Health - OT «ymHoro» nynbcomeTpa [0 TeneMeanLmHbI

e |oT: Agro - PelleHwnsa ons cenbckoro xo3amncraa

e |oT: Finance - OT «yMHOro» LigHHWKa 1,0 BUPXKEBbLIX CUCTEM

e |oT: Data - OT «yMHOro» ceHcopa Ao niaTdopMbl aHan13a AaHHbIX

HEWPOXAKATOH

16-18 Hosibpst 2018 rona B CkonTexe coBMecTHO ¢ «Duannc» n apyruMu napTHepamu bbli opraHmM3oBaH HellpoxakaToH.
MpusoBoi ¢poHA coctaBun 1 000 000 pybnei
[ [ ER EF g ¥

B XakaToHe npuHWManu yyacTvie Mofiogble crneunanuctel B 0bnacTu aHanusa AaHHbIX, MalWHHOMO obyyeHus,
MNCKYCCTBEHHOMO WMHTENeKTa U Bpayn-Hernpodusmonorn. YuacTHUKM pellany 3agadv B pasHbix obnactax Hew-
POTEXHOJIOMMIA — HOBbIE MOAXOAbLI K AMArHOCTUKE PacCesiHHOro Ckyiepo3a, Crocobbl yrpaBaeHUs NpoTe3aMmn «Cu-
JI0M MbICnM» 1 pa3paboTka MeTOLOB OTCNEXMBAHUA peakuuid KnbepcrnopTcMeHa BO BpeMs Urpbl Ha naatdopme
CoBrain-Analytics. [MapannensHo bblN 0praHWM30BaH MFPOBOW Tpek, rae BoicTynan toMopuct Cepren [leTkos, co3aaH

TpeHa>Xep no oueHke Ka4ecTBa toMopa.
wes  PHILIPS Der  Sebok)

MOTOpHKa
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AOMNOJIHUTEJIbHOE MPO®ECCUOHAJIBHOE | AHANUTUKA

OBEPA30BAHME (ANO0) v
KNHOYEBBIE HAMPABJIEHUA AHAJIUTUYECKOU AEATEJIbHOCTM:

Monyanb|E KYPCBbI nnﬂ NMPOMBbBILWUWNEHHOCTHA o [IprvOpUTETBl HAYYHOM MOAUTUKM B KOHTEKCTE MOAEPHU3ALMM SKOHOMUKM U BbICTPaNBaHUA WHHOBALMOHHOW

NONTNTUNKN
hd OpFaHl/I3aLI,I/IOHHbIe N3MEeHEHWA B pOCCVIVICKOVI Hayke

CkonTex - 3T0 MeX/yHapoaHblii YHUBEpCHTET,
Brarogaps Yemy eCTI;D'gOBrao'?KHOCTIZI‘Ipl/lBaeKaTb MOAYJIbHBIE KYPCbI AJ11 UHAYCTPUWN: e PervioHanbHble aCnekTbl HayYHOM U TEXHUYECKO A NOANTUKM

K 0bpa3oBaHwio 1 K MCCNe0BaTENLCKIM NPOeK- * B03MOXHOCTb UHAMBMAYaNLHOM «CBOPKM» NPOrPaMMbl B CPOK * VIHTepHaunoHanusaunsa poccuiickot Hayky
TaMm CMeunanncTos 1 npodeccopos M3 SlyuLunx OT T AHA O HECKONbKNX HeAenb e MobunbHocTb, ceTu, Unpkynaumsa npodeccroHanos B chepax TEXHONOMMIA, YHEHbIX U UCCNefoBaTeNen
3apy6e>KHbIX YHUBEPCUTETOB. |/|HTeI'paLI,l/I9| B e [loctyn k BeAyLMM 3KCNepTaM MexayHapoAHbIX YHUBEPCUTETOB o |—|mi pa3BUTHS pOCCMlZCKOlZ Hayku Kak COCTaBHOM YacTu O6pa3OBaTeﬂbHOI'O npoLecca
MUPOBYIO HAyKy AaeT BOSMOXHOCTb NpoBefeHnd e [WbKkas LeHoBas MoanTHKa y . N .
® YnpaBJjieHne CUCTEMON POCCUNCKOM HayKKn
B Cronrexe O6pa3OBaTeﬂbele R eeEmNOREHE ¢ B03MOXHOCTb NPOBEAEHNS HA TEPPUTOPUM 3aKa34MKa P P Y
MMetoLLIMX aHanoroB B Poccuinckol (Deﬂ,epaumm. O BbICTpaVIBaHI/Ie TEXHONOrN4YeCcknX MHAYCTpUasibHbIX MPUOPUTETOB C LeJ1bio qDOpMI/IpOBaHVIﬂ KOHKYPEHTHOro

B MeX[yHapOLHON cpefe pbiHKa

e HoBble MexaHW3Mbl B3al/IMO,EI,EIZCTBI/Iﬂ HayKn N MPOMbILLNEHHOCTN
Ckontexom npennaratoTcda ModynbHble o6paaoBaTeanble KypChbl Kak ONnd MHXeHepoB, Tak 1 14 MeHeOXepoB Mo

Pa3NUUHbBIM NPOGECCHOHANBHLIM TEMATVKaM. e TexHonoruueckue cTaHaapTsl U nnaThopMeHHas 3KoHOMKUKa
AKTyanbHbie

oBbie TeXHONOrM4ecKue Skoltec

p0H3BO.U,CTBEHHbIE HanpaeneHus B
OBPA30BATEJIbHbIE KYPCbI 4N MH)XXEHEPOB: paspaboTke u nobbive o

. o AHanu3 faHHbIX B WegTMMraza ;. doToHMKM B MepcnekTuBHbIE
* HedTerasosble TexHon0rMM = ' Poccumn u mupe PBIHKM U TEXHONOI UM
‘ o KOMMO3ULMOHHbIE TEXHONOTMM < “““E"'em
1 Bewei

© A,EI,JJ,VITVIBHbIe TexHonornm

© yl'lpaBJ'IeHI/Ie XKN3HEHHBIM LUIMKJTOM
‘ F BbICOKOTEXHOJIOTMYHbIX I/I3,EI,€J'II/II7I

e CucreMHoe npoekTuposaHue (System Engineering)

OBPA30BATEJIbHbIE KYPCbI 411 MEHEL)KEPOB:

e AHanns gaHHbIX

* YnpaBneHue XNU3HEHHbIM LMKIOM BblCOKOTEXHOAOMMYHbIX
n3nennn

ALAUTUBHbIE TEXHOOMMY

KoMnosunumoHHble MaTepuansi

CuctemHoe npoektuposaHue (System Engineering)
CrpaTervyeckunin TEXHOMOTMYECKMNIA MEHELKMEHT

OBPA30BATEJIbHbIE KYPCbI M0 YNPABJIEHUIO
MHHOBALMOHHbIM PASBUTUEM
N UHTEJINEKTYAJIbHOMA COECTBEHHOCTbIO:

e OcCHOBbI MHTENNEKTYaNbHOW COBCTBEHHOCTMN ANS
MeHeaXepoB MNPOU3BOACTBEHHbLIX MPeAnpUATHIA

YnpaBnieHne NHTENNEKTYaNbHOV CODCTBEHHOCTbIO AN
MEeHEe[XepOB NMPOV3BOLCTBEHHbIX MPeLnpUATUN

/IHHOBALMOHHbIA MEHEAXMEHT

-
PCbl NoBBIWEHNs KBannpuKkaumm VHXUHUPUHT MHHOBaLMIA (Maen ans BHeapeHus)
no pe HOaTenbHbIM CUCTEMaM B
Wi h.ru/industriya/ ; BusHec-momenb MHHOBaLNMIA — OTKpbITas, LumdpoBag,

modular-colgses-for-industry/ "3 rnobanbHags
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OMUTPUA
KATAJIEBCKUM

[vipekTop nHAyCcTpuanbHbIx
nporpamm
d.katalevsky(@skoltech.ru

LUAMXAN
I)KABPAUJIOB

3amecTuTenb anpekTopa
WHOYCTPUaNbHbIX MPOrpaMm
s.jabrailov(dskoltech.ru

FEHHALMIA

PYOEHCKUNA

MeHea>xep rpaHTOB W KOHTPaKTOB
g.rudensky(@skoltech.ru

MABEN
AOPOXXKWUH

3amecTuTens aupekTopa
WHLYCTPUANbHbIX MPOrpamm,
LOUeHT
p.dorozhkin@skoltech.ru

www.skoltech.ru

LLEHTPbl HAYKW, UHHOBAL UK
U OBPA30BAHUA (LLHHO)

LEHTP MO HAYYHbIM U UH)KEHEPHBIM
BbIYUCNTUTEJIbHbIM TEXHOJIOT USAM
ONnsd 3A0AY C bOJIbLLUMU
MACCUBAMMU OAHHbIX (CDISE)

WUBAH XJIEBHUKOB
i.khlebnikov(@skoltech.ru

LEHTP A0BbIYKX
YrNMEBOAOPO/0B (CHR)

MUWUXAWUI CNACEHHbIX
m.spasennykh@skoltech.ru

LEHTP NEPCNEKTUBHbIX
{ WCCNELOBAHUM (CAS)

OJIET JIONKO
o.loiko@skoltech.ru

LLEEHTP KOCMUYECKMX
UCCNEOOBAHWM (SSC)

AH[IPEN MOTAMOB
a.potapov(@skoltech.ru

LLEHTP NO NPOEKTUPOBAHUIO,
nPON3BOACTBEHHbIM
TEXHOJIOTUSAIM U MATEPUAJIAM (CDMM)

IOPUA NEPEBHUH
y.derevnin(dskoltech.ru

MBAH MnomnoB
i.popov(dskoltech.ru

LLEEHTP HAYK 0 )KU3HM (CLS)

i BEPA PbIBKO
8 v.rybko@skoltech.ru

LLEHTP HENPOBMOJIOr MU
W HEMPOPEABUJIUTALMM (CNBR)

LEHTP 3HEPTETUYECKUX
TEXHOJIOM UMW (CEST)

AMUTPUIA NOrOXXEB
d.pogozhev(@skoltech.ru

KoHTaKThbI

LLEHTP OTKPbITOIO
OBPA30BAHMUS (COL)

MOJINHA EJIN3APOBA
p.elizarova(dskoltech.ru

LEHTPbI KOJIMEKTUBHOIO
Nosib30BAHUS (SFO)

AJIEKCEW OEHUCOB
a.denisov(dskoltech.ru

LLEHTP ®OTOHUKWN U KBAHTOBbBIX
MATEPWAJIOB (CPQM)

APKAOUW LLUNYNUH
a.shipulin@skoltech.ru

odunC AHANTUTUYECKUNA LENAPTAMEHT
MO0 NCCIIEAOBATEJIbCKUM HAYYHO-TEXHOJIOTUYECKOIO
KOHTPAKTAM PA3BUTUA

HATAJ1bA
KOCMOAEMbAHCKASA
Pykosogutens oduca

O®UC NAPTHEPCKUX NPOrPAMM
C UHAYCTPUEWU U QONONTHUTENIBHOIO
MPO®ECCUOHAJIbHOI0 0EPA30BAHKA (ANO)

MBAH

BOrAAHOB
PykoBoputens opuca
i.bogdanov(@skoltech.ru

UPUHA
AEXXUHA
PykoBogutensb fenapramerTa

n.kosmodemyanskayal(@skoltech.ru i.dezhinal@skoltech.ru

AHOPEH : : TUMYP

AJNIEHA
FPULLKUH m FAPEEB HOPKO
MeHepxep 19&® 3amecTuTenb pyKoBoAuTeNs fernapTaMeHTa PykoBogwuTens no passuTuio
a.grishin(@skoltech.ru = t.gareev(@skoltech.ru MHAyCTpUanbHoro obpasosaHus

a.norkoldskoltech.ru
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