UMHOOPMALIMOHHbIE MATEPUATTDI
no HAUBOJIEE SHAYUMbIM
MEPOIMNMPUATUAM U PE3YJIbTATAM
HALMUNOHAJIbHOI'O NMPOEKTA

«HAYKA
U YHUBEPCUTETDI»

UTOIMN 2024 T.
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O HAUMOHAJIbHOM NPOEKTE
«HAYKA U YHUBEPCUTETDbI»

BKJ1IAL B COLLUANIBHO-
SKOHOMUYECKOE

U TEXHONTOIMMYECKOE
PASBUTUE POCCUMA

CUJIbHbIE HAYKA
U OBPA3OBAHUE

BaxHble 3nemMeHThbl
NO3ULMOHMPOBAHUS

rocypapcrea. MMeHHO
DaHHble chepbl
obecneumBaloT ero
UHTENNEeKTYyaIbHbIN
noTeHuuan, passutue
TEXHOMOrMU U UHHOBAaLUIA,
3KOHOMMUKU U obLuecTea.

4

Ansa HapawmBaHMA CO6CTBEHHbIX KOMMETEHLMA B KPUTUHECKM BaXKHbIX OTPACc/siX y Hac ecTb
npoyYyHas Hay4yHasi OCHOBa ¢ MHGPACTPYKTYPOi MO BCeW cTpaHe. ITO Hawe MOLHOEe KOHKY -
peHTHoe npeumMyLlecTso. Mbl BbicTpanBaeM Koonepauuio BbiCLLEN WKOJbl, HAYKU U peasb-
Horo cektopa. B 15 HayuHo-06pa3soBaTesibHbIX LIeHTPax MMPOBOIO YPOBHSA 3a 2 roga paspa-
6oTtanm nopsgka yeTbipex TbicAUu TeXHoNnornm. O6HOBMIM NPUMEPHO NMOJIOBUHY NMPUGOPHON
6a3bl BegyLMX HayyHbIX opraHmMsaumii. OTkpbinm cebiwe 700 na6oparopuii nog pyKkoBop, -
CTBOM MOJIOAbIX yueHbix. HaM yganocb cgaenartb Tak, UTo ceryac B obuem yucne uccnegosa-
TeJsier NoUTH NOoJIOBUHA TeX, KOMY HeT 39 nert. 9To oueHb cepbe3Hoe AOCTUXEHME.

- M.B. Muwiycrtun ,,



NMPUOPUTETDI B PEAJTIUSALUA
HALMOHAJIbHOIO NMPOEKTA

obecrneyeHmne TeXHONOMMYECKOro CyBepeHUTeTa Mo NPUOPUTETHDBIM
. OTpacnsM 3a cYeT pa3paboTKn COOGCTBEHHbBIX TEXHOOMM M GOPMUPOBAHMSA
6naronpuUsaTHOM cpenbl o1 UX BHEAPEeHUs

WHHOBALMOHHOM MHIPACTPYKTYPbl HAYUHbIX NCCIefOBaHUN N pa3paboTok
Ha OCHOBE MHTErpaLum YHUBEPCUTETOB U HAYUYHbIX OpraHu3aumni, ux
Koonepauum ¢ opraHu3aLnusaMm peasibHOro cekTopa 3KOHOMUKMU

BbICOKOTEXHOTOrMYECKOM cpebl AN MPOBeAEHUSA HOBbIX HaYy4YHbIX
nccnenoBaHUM U paspaboTok

LLeSTIOCTHOM CUCTEMDbI NOAFOTOBKM U NPOdhEeCCUMOHANIBHOIO pocTa Hay4HbIX
M Hay4YHO-NeJarorM4yeckux Kagpos

OOPMUPOBAHMUE
e & o

HALUUOHAJbHbIA MPOEKT
BJIMSAET HA OOCTUXEHMUE

-

O6ecneyeHune npucytcteusa PO
B UMCNIE OECATM BeAYLMX CTPaH
MUpa No 06beMyY Hay4HbIX
nccnegoBaHMM U paspaboTok,

== B TOM 4YMCJie 3a CYET CO34aHUsA
3¢ PEKTUBHOMN CUCTEMbI BbICLLEFO
BosMoxHocTH o6paszoBaHuA
ANns caMopeanusauunm
U pasBUTUA TanaHToB O6ecnevyeHune TeMna pocta

BaJIOBOIro BHYTPEHHEro Npoaykra
CTPaHbI Bbille CPEQHEMUPOBOro NMpu
COXpPaHEHUU MaKpPO3KOHOMUYECKOM
cTabunbHoOCTU

Ob6ecneveHne TeMna ycTOM4YNBOro
pocTa 4OXO[0B HACENEeHUS U YPOBHS
NEeHCUOHHOro ob6ecneyeHuUs

He HUXe UHONSLMK

LocToHbIn, 3dPeKTUBHBIN
TPYA U yCcnewHoe
npeanpuHUMaTenbCcTBO
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AOCTUITHYTDIE NOKASATEIM HALUMOHAJIbHOIO NPOEKTA
«HAYKA U YHUBEPCUTETDbI» NO UTOI'AM 2024 TOA

MECTO

Poccuiickon Pepepaumm

no o6beMy Hay4HbIX
UcCcneaoBaHui n pa3paboTok,
B TOM YMC/e 3a CYET Co3aHus
3¢ PeKTUBHOMN CUCTEMDI
BbiCLLIEero o6pasoBaHuA

oTevyecTBeHHbIe TEXHOJIOMMHU
NCNonb3yloTCcA
opraHm3sauuaMmun pealbHOIro
cekTopa 3KOHOMUKHA

HOBbIX MeCT, CO3AAaHHbIX

B KaMnycax Ans NpoXumBaHUs
obyHalLWUXCs, Hay4YHO-
negarorM4eckux U Hay4dHbIxX
paboTHUKOB

aonsa uccnepoBarenei

B BO3pacTe A0 39 neT B 061uei
UMCITIEHHOCTU POCCUIACKUX
uccnepgoBaTenein

AOJI AaCNUPAHTOB
MU COUCKaTesNiel, 3alnTUBLLUX
KaHouaaTcKue guccepTtaumum

M OCTABLUMXCA B CEKTOPE HAayKMU
U Bbicllero o6pasoBaHuA

OTHOLUeHUe BHe610AXeTHbIX
cpencTB U 6100KeTHbIX
ACcCUrHOBAHMM B cocTaBe
BHYTPEHHMX 3aTpaT

Ha UccnenoBaHUA N paspaboTku

TbICAM CTYAEHTOB, O6yYaloLLUXCA
no obpasoBaTesibHbIM
nporpamMMmam BbiCLUErO
obpasoBaHusl C MpaBoOM
nonyJeHus Ha 6ecnnaTtHom
OCHOBE OOMONHUTENBHOMN
KBanupukaumm

MWINIMOHA YesIoBeK, NpoLleaLmx
o6yueHMe No 4ONO/HUTENIbHbIM
npo¢eccMoHasbHbIM
nporpaMMaMm B o6pasoBaTesibHbIX
OopraHMsauusax BbiCLLErO
obpasoBaHUs, B TOM Yucne
NoCpeacTBOM OHMANH-KYPCOB

15

Poccuiickon
Pepepaummn

no o6vemy HUOKP
B CEKTOpE BbICLUEro
o6bpasoBaHus

MECTO

KBaApaTHbIX METPOB
naowanei HoBbiX O6bEKTOB
KaMnycoB, BBeAEeHHbIX

B 3KCMNyaTauuio

TbicsY py6nei/uenosexk
TexHU4YecKasa BOOPYXEHHOCTb
ceKTOpa UccnenoBaHUA

u paspaboTok

aAonsa npodeccopcKko-
npenogaBaTeNibCcKoro cocraBa
B BO3pacTe 0o 39 net B 06wei
YNCNEHHOCTU NPO¢ECCOPCKO-
npenoaaBaTesibCKOro cocTaBa

RONSA TPYAOYCTPOEHHbIX
BbINMYCKHUKOB
obpasoBaTtesibHbIX
opraHmsauui BbiCLUErO
o6pa3oBaHuA

cy6bekToB PM, Ha Tepputopmnm
KOTOPbIX obpa3oBarenbHble
OpraHu3aLun BbICLLErO
obpasoBaHUa BXOOAT

B MOCKOBCKMIN MeXayHapoaHbIi
pPenTUHr «Tpn MUcCUun
YHUBEpPCUTETA»

TbICAY MecT

OOCTYMNMHOCTb 6ecniaTHOro
BbICLUEro o6pasoBaHuA

(He meHee 50 % BbINYCKHMKOB
LUKOJI, 3aBEPLUMBLUUX OByUYeHne
no nporpamMMam cpegHero
obuiero o6pasoBaHus,
obecneyeHbl 6104XXeTHbIMMU
MecTaMu 411 OYHOro o6byueHuUs
B o6pa3oBaTesibHbIX
opraHmMsaumsax BbiCLLEro
o6pa3oBaHmA) C y4eTOM
MPUOPUTETHOIO HaMNpPaBneHNsA
6 0XKETHBIX MECT B PEMMOHDI
(3a ucknoyeHneM Mockssbl

n CaHkT-lNeTepbypra)




HALMOHAJNbHbIA MPOEKT

B ULUDPAX
(32 2024 ropn)

1 3 = S

HauMoHasnbHasi LeHTpa reHOMHbIX MeXAyHapoAaHbIX HOBbIX
nccnenoBaTesibCckas uccnenoBaHui MaTeMaTU4YeCKux obLLeXUTUin
KOMMbloTEPHAaN CeTb MUPOBOIO YPOBHS LeHTpa MUPOBOro

HOBOIO MNOKO/1eHusA YPOBHS

10 12 15 17

Hay4HbIX LLeHTPOB pervoHanbHbIX Hay4HO- NpPOeKTOB
MUPOBOIO YPOBHSA Hay4HoO- o6pasoBaTesibHbIX COBpPEMEHHbIX
no npuopuTeTam o6pa3soBaTtesibHbIX LeHTPOB MUPOBOIrO KaMnycos
Hay4HO- MaTeMaTUyecKmx YPOBHSA
TEXHO/IOrMYECKoro LEeHTpPOB
pPa3BUTUS

19 24 35 38

06bEeKTOB BBe,EeHbI ueHTpa cenekKuynoHHO- UeHTpOB
B aKCnayaTauuto HaunoHanbHoM ceMeHoBoOAYECKUX Tpchd)epa
TEXHOMOINNYECKOU n cenekKynoHHoO- TexHONornn
MHULIMATUBDI nNemMeHHbIX LEHTPOB

42 56 142 161

MOpCKuMe OTPEMOHTUPOBAHHbIX yyacTHMKa nopnepXaHHbli
akcnegmumu OBLLLEXUTUN Mporpammobl npoeKT
«[puoputet-2030» Mo Co3aaHuIo
BbICOKOTEXHONOMMYHOIro
npousBoAcTBa

181 195 825 940

naéopartopus BeAYLLUX POCCUMCKUX MONOAEXHbIX
MUPOBOIO YPOBHA opraHusauumn XypHanos naéopaTtopui
nop pykoBOACTBOM obHOBUNU UHOEKCUPYIOTCS
BeAYLMX YYeHbIX npubopHyto 6asy B MeXAYHapOaHbIX
6a3ax Hay4yHoro
LUTUPOBAHMUSA




HALMOHAJbHbIA NPOEKT «HAYKA U YHUBEPCUTETbI»
ansAa OCHOBHbIX BEHEOPULUUAPOB

®EOEPAJIbHbIA NPOEKT BEHE®WULIMAPDI
Y - N
n YyeHble U MosioAble NCCriefoBaTeNu
NCCJIEAOBATEJNIbCKOE
Pernonnl (cy6bekTbl PO)
CryneHTbi
11 N J
r D
F YHuBepcUTeThI 1234
HayuHo-uccnepoBsaTtenbckme
S opraHuM3sauuu 1584
U NMHOPACTPYKTYPA YyeHble n MOogble nccraenosaTenm
m PeruoHnbl (cy6bekTbl PD)
m CrynenTsi
. »
m d h PervnoHnsbl (cy6bekTbl PD)
S YHuBepcUTeThbI 1234
. HayuHo-uccnegosaTtensckue
I WUHTEMPALIUS opraHmM3aLmm 1584
YyeHble n Mofoable nccnenosaTenm
- " ) Cromenm
r~ B
S YueHble U MonoAble UccneaoBaTesnv
KAOPDbI
CrysenTs
N v
pr ~N
YHUBepcUTETbl U HAYYHO-
> uccneanoBaTesibCckie opraHusauum
KAMMYChbI YueHble U Mosiogble UcCriefoBaTENU 45,28 Thic.
< PervnoHbl (cy6bekTbl PD)
I CrypneHThbl 485,7 TbiC.
e _J

NUTOIMM 2024 TO4OA

YYEHDbIE U MOJTOODbIE
UMCCNEAOBATEJIU

3apPerncTPMpPOBaHHbIX rPAaHTOB, MOJSyYEeHHbIX 3a BPeMsi
O6bEKTOB UHTENNEKTYASTBHOMN BbIMO/THEHWUS HAYYHbIX
COBCTBEHHOCTU, aBTOPaMU WCCNeqOBaHUM, PYKOBOOUTENSIMU
KOTOPbIX ABNSAOTCA PabOTHUKU KOTOPbIX SABNSIOTCA PabOTHUKU
naéopaTtoprii MUPOBOIO YPOBHSA naéoparopuii MUPOBOIO YPOBHS




HOBbIX NPOEKTOoB
NMPOEKTOB NO NPUOPUTETAM
HAYYHO-TEXHOJIOTMYECKOIO
PA3BUTUA NOAOEPXAHDI, NPOEeKTOB OCYLUeCTBAAIOTCA
U3 HUX: noj, PyKOBOACTBOM MOJIOAbIX
nepcrneKTUBHbIX UccnepoBarTenen
(B Bo3pacrte A0 39 neT BK/IIOUYUTENILHO)

MONOAbIX UCCNEAOBATENEN B BO3PACTE 10 39 JIET YHYACTBYIOT
B KOMIMIEKCHbIX NMPOEKTAX NO CO3AAHUIO BbICOKOTEXHONMOIMMYHbIX
nPON3BOACTB

NMPOBEAEH IV KOHIMPECC MOJ1OAbIX YHEHbIX

YYACTHUKOB MEPOMNPUATUNA
13 85 PEFTMOHOB POCCUU OENOBOW NPOrPAMMBI
U BOJIEE YEM 63 CTPAH MUPA
BY30B
CNMUKEPA (95 - MUHOCTPAHHDIX)

NMPEACTABJIEHO HA MEPOINPUATUA

CTYOEHTDI
ACINMUPAHTDI

OXKHOCTb NpUHUMAaT
A - - . S
XU a NMbCKWMNX

MOHAa/TbHOIrO YPOBHSA

B

CTYOEHTOB CTasInN
cnywarensamMmm 3UMHeln WKonbl

OHNanH-KypcoB 1 Gonee 1356 MnaByyero yHuBepcuteTa
nporpaMM AOoMnoSIHUTENBHOIO

npo¢eCccnoHanbHoOro

o6pasosaHusa Ha TC CLLOC CTYAEHTOB NMPUHAIN

yyacTue B 3KCneguuum
MnaByuyero yHusepcurteta
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obWeXnTni Ha 24,6 Tbic. MecT
OTPEMOHTUPOBAHO

B 4 ).. VHI "5"?6\’4 "UTeTaX

YHUBEPCUTETbI U HAYYHHO-
UCCJIEQOBATEJIbCKHUE
OPIrAHU3ALUU

dopMupoBaHMe MHHOBALMOHHOW MHDPACTPYKTYPbI

M BbICOKOTEXHONOMMYHOM cpefbl A5 NpoBeAeHM s

Hayu4HbIX UCCNeAOBaHUN U Pa3paboTok, MPUBNEYEHUS
TaNaHTOB, NOBbILLEHNA KOHKYPEHTOCMOCOB6HOCTU U penyTaLmnu

HOBbIX OBLLLEXNTUM
Ha 3 346

1ecT,

BBeOEeHbl B a2KCnayaTauuio

BeOyLLUX OpraHM3aLuui

B 37 cyGuexrax PO o6HoBUAM
an6opHy|o 6a3y Ha o6u.|.y|o
cymmy 11,3 mnpa py6bnen

YHUKaNTbHbIX Hay‘-IHbIX

aca npo,u,onero
npoeKTMpoaaH ue

n CTPOUTETIbCTBO

obpasoBaTtesibHaa opraHmsaums
nopkntodeHa Kk TMC CLLOC,
KONMYECTBO 3aperncTPUPOBaHHbIX
nonb3oaaTeneM

> 617 TbiC. yenoBek

HOBbIX NaéopaTopuii
MUPOBOIO YPOBHS

MSH py6. nony4YeHo
Hay4YHbIMU OpraHu3aLusaMm

U YHUBEpCUTETaMU

Mo 3aK/II0HYEHHbIM MPU CoOaen -
cTBMU LleHTpoB TpaHcdepa
TeXHoJIoOrnii f[oroBopam

Ha BbinonHeHne HUOKTP

PE3EPB

YesIOBEK BK/IOUEH B KAAPOBbLIN
pesepB pyKoBoauTenen
Hayu4HbIX 1 o6pa3oBaTesibHbIX
opraHmsaumm

MPOEKTOB MO, PYKOBOACTBOM
BEOYLUUX YHEHbIX OTO6PaHbI
B paMKax nporpamMmbl
«MerarpaHTbi»

KAOPOBbIU

yesioBeka oby4mnmcb

no obpasosaresibHOM NporpaMMe
pasBuUTUA KQApPOBOIro
yrnpagenieH4ecKoro pesepsa

B 06/1aCTU HAYKMW, TEXHOIOM U4

U BbiCLLIEro o6pasoBaHus




HALLUOHANbHbBIA NPOEKT «xHAYKA U YHUBEPCUTETbI»
AnA YCTORMYMBOIO PASBUTUA PEFTMOHOB

CO3AAHME CETH COBPEMEHHBIX KAMIMTYCOB

7B Mo COSAAHMIO KAMIMTYCOB PEANM3YIOTCA

2-A BONTHA OTBOPA

1-a BOMHA OTBOPA

OSIWMA ofba dEMHCOSOBAHWA, MR, pyE.
KanvHuHrpan 17,6

ook 502
Mockea 58,9
Yija 28,5
Exarepunbypr 20,7
YennbuHex 21,1
Tomex 52

Hosocwlupex 20,2

CPEABI (KAMIMTYCA)

No COIAAHHIO KAMITYCA

NPOBEAEHDLI

LY

O6UEA GE6LaM HHMHAHOPOREHLI, MNP, Y5
Aprarrensck 298
DT «cCnpuycs 4
Mepub 28,6
MBaHoBO 10,8
XabGapoBck 27,7
TioMoHE 34
IOxHo-CaxanuHck 34
:lnmmﬁ 12.3
Camnpa 594

CTAHAAPT MHHOBALIMOHHOR OBPAIOBATENBHOMH

PEMIAMEHT PASPABOTKM, YTBEPXKAEHMAA U BHECEHMA U3MEHEHMH
B AOPOXHDBIE KAPTHI NMPOEKTOE NO COAOAHMIO KAMITYCOB
LAENOH THNOBOH JOPOXHON KAPTH MPOEKTA

NEPEYEHD W3 45 NOKASATENEA COLMANBHO-
KOHOMWYECKMX M EKTOB KAMITYCOB

MeponpuaTei

{cTpaTervueckue caccuM,
KPyTJ/ibie CTOMbl, XBKATOH,
pabnHapal) B Mockse,

QT =Cupuyen, Ve, MHHOnONMCe,
Huxaem Hoaropope

NnoANnMCAHDBI

HA NpeqocTARNEHWE MHLIX
MexSIoKeTHbIX TpaHOhepToR
cybbexTam Pococriickon
Penepauim (Fecrybnuica
| BawkoprocTaH, Huxeroponckan o
offnacTh, CaxanWHokan obnacTo,
| TMeHCKan obnacTs,

| YHenaGuHckan oBnacTs)




XuTansid ropona

MITY UM. H.3. BAYMAHA (MOCKBA)

& CTYJEHTH, DEYLAIDLLMEDA B HOBMIX KOPTDACAX
# COTPYOHVKK, PABOTAIOLME B HOBHIX KOPTTFCAX

PE3YJIbTATDI
COUMONOINMYECKOIO
NCCNEAOBAHUA

YnorneTROpeHHOCTE MHDPACTRYKTYPOM KAMNYCOB CPeaM
CTYAEHTOR, COTPYOHWKOB OBPA30BATENbHBIX OPrAHU3IALLMM,

& NMTEMTM FAROHOB MOCKBEL, PACMICUICKEHHLI PAGOM C MITY MM H3. BAYMAHA

GANna YACANSTREOREHHOCTR
kamMycom MITY um. H.3. Baymana

CPRgM CTYRSHTOS

HANA YACBIETRORESHHOCTY
karTycom M TY uM, H.3. BaymaHa

CpagM COTRYAHMKOR

YOAYHBIE PELLIEHWMA, PEANIM30BAHHLIE B KAMIMTYCE,
Nno MHEHMIO CTYAEHTOB M COTFYQHMKOB:

KPACHMEDIA M COBPEMEHHA BHELLHVA BIAR
SOAHKR

KOMSOFTHBE AVINTOPMH M NEKLIMOHHDIE

OBCPYACEAHME M YOOEHDIE CTYTRA M MAPTH

YIOBHRE ADMHAHMCTPATHEHEE NOMBALEH AR,
OEOFYNDBAHHLE HE TONLKO PABDEA TEXHMKDR,
Ha W MECTAMA JTA NPHEMA ML

MPOCTOPHLE NABOPATOMAM € COBPEMEHHBM
AOPOrOCTOALMM OEOPYIOBAHMEM

YAOBNETBOPEHHOCTb KAMNYCOM MI'TY MM. H.2. BAYMAHA

CPEOM HACENEHUA

CHMTAIIT, HTO HANMYME HOBEIX
KDPITYCOR NOSMTHEHD
CHESHEASTCA KA NPEeCTHNG
paloHa

OA, nonoxumansHoe
B [A, otpyuaTencHbo

¥ He zaMeTMNM MIMEHEHWA

HPREMTCH BHEUHWR BUE
HOBLIX KDPITYOOE




MEXXBY30OBCKUMN CTYAEHYECKUA KAMNYC EBPA3UMNCKOIo
HAYYHO-OEPA3OBATEJIbHOIO LLEHTPA (Y®A)

@ CTYAOEHTDI, OBYYAIOLLUMECA B 1Q-NMAPKE

@ COTPYAHWKU, PABOTAIOLLME B 1Q-NMAPKE

® XWUTEIU YObI

6anna ynosneTsopeHHOCTb
IQ-napkoM cpenum crypeHTon

6asna yAoBNeTBOPEHHOCTb
IQ-napkoM cpeam coTpyAHMKOB

YAAYHDIE PELLEHUA, PEAJTIUSOBAHHDIE B IQ-NMAPKE,
Mo MHEHUIO CTYAAEHTOB U COTPYAHMUKOB:

PA3MELLIEHWE HA OAHOM MNOLLAAKE
HECKOJIbKUX YHUBEPCUTETOB, YTO

AOJDKHO CNOCOBCTBOBATb PA3BUTUIO

MEXXBY30BCKOIMo COTPYAHUYECTBA

3ABEPLUEHUWE MNOCTPOMKU U PEMOHTA 30AHUSA
B 3ANNAHUPOBAHHDbIE CPOKHU

HOBOE OBEOPYAOBAHMUE YYEGHbIX AYAUTOPUNA

U NEKUHUOHHbIX 3AJ1I0B

YHUKAbHbIA 47151 PETMOHA MACLUTABHbIN
U NPUBNEKAIOLLUMIA BHUMAHUE MPOEKT

YAOBJIETBOPEHHOCTD IQ-napkom

CPEAU HACEJIEHUA

A, nonoxuresnbHble
LA, oTpyuartenbHble

He 3amMeTunn namMeHeHuin

HPaBUTCA BHELUHWA
Bupg IQ-napka

cyumTaloT, Yyto Hanuvme |Q-napka
No3UMTMBHO CKa3bIBAETCA HA
NpecTXXe panoHa, B KOTOPOM
OH pacnonaraeTcs

rOBOPSAT O Mosb3ae oA
MeCTHbIX XXuUTeneu
oT OTKpbiTHA IQ-napka

13
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ANA YyCTORUMBOro passuTUA PEruoHoB

BBEAEHDI B SKCMNYATALUMUIO B 2023-2024 rr.

KamMnyc MockoBcKOro rocyaapcrseHHOro
TeXHU4ecKoro yHuBepcureTa
uMeHu H.D. BaymaHa

MHoro¢gpyHKLOHaNbHbIA
Hay4yHO-06pa3oBaTeNbHbIA KOPNYC

20 089,2 M2

BoicTaBouHO-06pa3soBaTenbHOe
NpOCTPAHCTBO «/lBopeL, TeXHONOrMi»
(GaHaropuiickue KasapMbl)

6 036,5 m?

UccnepoBaTtennckuii LLeHTp
1 100,1 M2

MHoro¢gpyHkLOHaNbHbINA
6M6IMOTEYHbIA KOMNNEKC
(XuMunueckan naboparopun)

7 840,9 M2
LleHTpanbHbIA KNacTep:
MHHoBaUMoHHbIK Xaé n KoHrpecc-LeHTp

LleHTp npeBOoCcXxoacTea U HayYHO-
o6pa3oBaresibHbI Knacrep undpoBoi
TpaHcpopmaummn (Bauman Digital World)

KnacTtep «TexHONOrumu 3alimThi
npupoabl — 3eNeHas TeppUTOPUA»

®depepanbHbiit (HaLuWoHaNbHbIA)
ucnbiTaTeNbHbIA LLeHTP

LleHTp NpeBOCXOACTBA U HAYYHO- _ _ ‘-gg' -
o6pa3oBaresibHbIA Kflacrep ey g ':.r_.;'-'r—jx’!;u,;‘!_i_, i —
«Lludpposoe maTepuanoseneHue» fyes ﬂ{h[gl 1

50 884,9 M2 i -]



Ansa ycroifuMBporo paseMTHA peruoHoB

Kamnyc MockoBckoro rocyaapcrBeHHOro
TeXHMYecKoro yHMBepcureTa
nmenm H.D. Baymana

Mocksa

MHorogpyHKUUOHANbHbIA KOMNNEKC
«KBaHTYyM napk»

15 844,8 M2

O6wexurue
M [OCYroBbii LeHTp «CnekTp»

16 873,4 m?

O6wexurue
M gocyrosblii LLeHTp «Crpena»

43 417,9 m?

MexBy3oBckuid KaMnyc B Ye
Yoa

IQ-napk
37 462,3 M?
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IAns ycTOWYMBOro paiBuTUA PErMoHoB

Kamnyc HoBocubupckoro HauMoHaNbHOro
UccnenoBaTeNbCKoOro rocyfapcTrseHHOro yHMBepcurera

Yue6Hbliii kopnyc CYHL HI'Y L -
15 500,5 M

AocyrosbiA ueHtp CYHL, HI'Y
8549,0 m?

O6wexuTre 6nok 1
10 680,4 m?

O6uwexuTre 650k 2
7 640,9 M2

Kopnyc norouHbix ayauropui HIMY
€O CTYyAEHYECKMM NPOEKTHbIM LIEHTPOM,
HayJyHoO 6M6IMOTEeKO| U NepexoaAoMm

15 871,3 m?

U ETRLL
I TN =




INA yCTOHMMBOro pas3BMTHA PerMoHOB

Kamnyc Bantuiickoro ¢penepanbHoOro
yHuBepcuTeTta mmeHn Ummanymna Kanra

Kopnyc «O6wan ayauropus Kopnyc
c 6ubnnorekomn» «Welcome zone»
776 M2 757,2 m2

Mexsy3oBckuid KaMmnyc B YenabuHcke

NlNoctuHuua A9.1 NlNocruHuuya A9.2
4 520,6 M2 4 520,6 m?
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TEMATUHECKUE CNEULUNATIUSALNUN KAMITYCOB

KanuwHuHrpagackas oénactb

@ MuTennextyansHoie

WCKYCCTBEHHBIE CHCTEMBI
® 3poposbecbepexeHue
@ BworexHonorim

@ CucremMbl NopaAepXKM NPUHATHA
BpaqebHbX pelieHi

® HayxoeMKMii MHAMHAPHHD

Hosropopckas o6nacrts

® PaguoanekTpoHuka
® Hosar anexTpoHmka

@ [peseHmuaHas U
NepCoHaNMIMpoBaHHAS
MEOMLMHA

MI'TY um. H.3. Baymana

(Mockea)

@® QoToHHbIE, KBEAHTOBLIE

W drouaHbie TEXHONOMMK

® KneTouHbie TEXHONOMMM, MArKas
MATEPWA U TKAHEBAR MHXEHEDWA

® KOrHMTMBHGLIE TEXHONOMM U
KMBepPU3MHECKIe CUCTEMbI

@ [pvknagHas GoToOHMKA
W TeXHONormM
3popoebecbepexeHa

@ TexHonorvn poboToTEXHKY,
MEXATPOHWKM W CEHCOPWKIA

® [MepcnexTMBHbIE MATEPWANBI W
TeXHOMNOrMK MallMHOCTROeHWA

® HasemHbie TRAHCNOPTHO-

TeXHONOrM4ecKkHe CHCTeMbl

® CypoctpoeHwe
v CeBepHbIA MOPCKOWX NMyTh
® [ny6okas nepepaboTka
ApeseciHbl

WUpanoBckans obnacrtb

Hwxeropoackas o6nacrb

M 1 cucTeMBl NoOaepxK
MPUHATHA peLleHA

® KubepbeaonacHocTb
W 3amLeHHbIA MW

@ [IporpaMmMHo-annaparHbie
KOMNIeKCh

® BecnwnioTHbie TeXHONOM

® MHTepHeT Bewei
W CMeLLaHHaN peansHoCTL

® Tenexom ucetm 6G+

®T «Cupuycr»
[ ] Hubomwu?lemnmn
W MCKYCCTBEHHBIA MHTENNeKT
@ KOrHUTHEHbIE TEXHONOMM
® TpaHCNALMOHHAA MeOMLMHE
® MeHeTHKA M HAYKH O XH3HW

® MuHepansHo-coipsesas Gasa
ApkraKm

® 3poposbecbepexeHvie
B e

Camapckan obnacrs

® TEXHONOMW MALLIMHOCTPOEHWA

® CxaoaHbie upupposbie
TEXHOMNOrMK

® 3x0norva M BoNpock!
MIMEHEHWA KNMaTa

YYACTHUKU
®PEAEPAJIbHOIMO NMPOEKTA

. 1 BONHa
. 2 BOJ/Ha

-4

Pecny6nuka BawkoprocraH

® Uwdposan 1 3eneHan XMMMA,
3HEpreTUKa

® VIHXMHMPUWHT W NepepoBkLie
NPOM3BOACTBEHHBIE TEXHOMNOMMM

@ BuomeguumHa v reHeTka

xoM$pOopTHAS ropoAcKan cpefa

Arpo6uo
M XMUBble CUCTEMBI

DHepreTuka

CeepanoBckan obnactb

YennbuHckan obnacrb

® WurennextyansHoe
NpPOM3B0ACTEO

® MarepvanosefeHue n pusmka
MaTepranos

@ Unoposbie
TexHonormm
KocMuyeckue
TexHonormu



® TexHonornm
B HEAPONQ/Ib30BaHWA
(«Henpa MNapMbi»)

® TexHoNorMK B MALLMHOCTPOBHWM
(«TexHonormm Mapmbis)

Tomckan obnactb

® XMMMWA W HOBbIe MaTepHans

® MukpoanexTpoHKa
® Data Science

M MCKYCCTBEHHGIA MHTEMNEKT
® WHxeHepHan Grononis

1 arpoGMOTEXHANOMMN

TioMeHckan obnacTb

® Hoaeble marepuans
® TexHONOrMHECKMIA MHXMHWPHHT
@ Be3cnacHocTs xussix cuctem

(reHeTKA 1 MMKPOBUONOrKA)
® Lindposan paHchopMaLma

Hoeocubupckan obnactb

e

® DoTOHMKA U CEHCOPUKA
= - @ TexHonor1 A8 SHepreTUkK

® [lepenosbie obnacT

NpUKNaAHON MaTeMaTUKIL @ TexHonormm NomyyeHns

WMCKYCCTBEHHbIA MHTENNEKT Xa = = W NepepaboTky akeapecypcos

:o&pa&me 6OMBLINX SAHHBIX, 6apoBcKuWiA Kpak @ TexHONOrMM ocBoeHUSA

PUKN2OHON MHXWHUPDWUHT
TeppUTOPUIA (reoTexHonoMu)

® Foswe pymavoranue

marepwasn @ ArpoTexHornorid [U18 30H
i e @ TexHonornJeckasn PUCKOBAHHOMD 3eMneaenus
® CuHXPOTPOH-HERTPOHHbIE TpaHChOpMaLMA -

HCCnenoBaHMA M TEXHONOMMM

® E1oTeXHONorMM M . @ CKBO3HbIE TEXHONOMM
BUOMEAMLIMHCKME MCCEoBaHMA CaxanmHTech (M)

CoumanbHo-
Hosble maTepuansbi 1k
= DfeKTPOHUKA MaHWUT 7]
,& U UHXeHepus N P ryMaHuTapHbl€ Hayk
U TeXHoNormm
TpaHcnopTHo- 3p0 6 7] HeppononbsoBaHue
noructnyeckue % AOPOBbECOEPEXEHNE Ap
CUCTEMBI M MeOULMHCKMUE TEXHOMOMUN U reotexHonormm
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ﬂepmnﬁ MockoBCKMt FOCYAAPCTBEHHDBIN MEAMLMHCKMHA yYHuBepeuTeT MM, UM, Ceuenora

YyeHbie paspaboTasiv noaxon A/154 BbIABIeHUA

N aKTuBaLlM C NOMOLLbIO CUCTEMDb] FlEHETUYECKOD
penaxtuporaHusi CRISPR/Cas9 oTnenbHbiX
KJTIOMEBbIX MPOTUBOBUPYCHLIX (PBKTOPOB, KOTOpbie
HE 3aBUCAT OT MHTepdEPOHa, HO MOryT BNoKMpOBaTL
BMpYycHbI@ MHPexLIMM. 3TO HOBBIK Noaxon, k 6opube
€ BUPYCHbIMM MH¢EKI.I.MHMM € noMollbio aKTMbaLiMm
BHYTPUIKJSISTOUMHOIrO UMMYHUTeTa. B KneTkax yenoseka
€CTb NpOrpaMMbi, KoTopble oSHapyXUBAIOT BUPYC
MpU €ro NPOHUKHOREHUM U 3aMNYCKAIOT BLIpaGoTKY
NPOTUBOBUPYCHbIX PaKTOpPoB — 6e1KOB, KOTOPbie
NogARARIOT PENAMKALUIO BUPYCHBIX YACTUL

B K/IeTKaX xo3s1Ha. Eciu npotMBoBUpYCHbI@
daxTopbl He cnpaBnsAloTcA, KNeTkA MMEHeT, nubo,

B OTAE/bHEIX CITyYasny, 6one3Hb nepexoauT

B XpoHu4ecKylo ¢opMy. Momoub opraHmamy

He gonycTuTb NPOHMKHOBEHWUA BUPYCA B K/IeTKY
€noco6Hbl BaKLMHALIUA U MperapaThi Ha ocHoBe

Ansa PA3SBUTUA TEHETUHECKUX

aHTuTen. Ho eauHcTBeHHEIM cnocob uasHe
CMNPaBUTBLCA € BUPYCHBIMU YACTULLAMM, YXKe
MOMaBLUMMMK B KJIETKM, — BBEAESHME BbICOKUX 1,03
uHTepdepoHa. OH aKTUBMPYET COTHU
NPOTUBOBUPYCHBIX NEHOB, YTO MNO3BO/IHET
OCTAHOBUTL WU 3aMELNTUTL PENSMKALUIO BUPYCOB.
OaHako pns 60/1bILMHCTBA BUPYCHBIX UHGeKLUA
Tepanua uHTepdepoHOM HeadhdexTuBHA UK
3ddexTMBHA B HeS0bLLIOH AoNe CITyYaeBs: BUPYChl
3BOJIOLMOHUPYIOT U MyTUPYIOT ropasgo GuicTpee,
yeM YenloBeK HaXOAMT crnocobbl ¢ HUMKM 60POTLCS.
3Ty TEXHOJIOrMIO MOXHO 6YAeT UCMIONb3OBATL ASIA
€co3AHUA Npenapara, 3¢ ¢pekTMeHoro NPoTMB
LUMPOKOIO CreKTPa BUPYCHbIX MHGKLIWIA.
Hanpaansats CRISPR/Cas9 B knetku yueHbie
npeanaraioT ¢ NOMOLLbIO paHee pa3paboTaHHOMN
MMM CUCTEMBI A OCTABKM HA OCHOBe 6MONIOrMUecKmX
HAHOMACTUL]

Benropoacxkuii rocyaapcTBeHHDIN HALMOHAIBHLIN MCCNOAOBATENLCKMA YHHBEPCUTET

Komanna yuyeHbix HUY «Benl"Y» nog pyxosoacteom
npodeccopa Muxauna YypHocona nposena
MONEeKynSpHO-reHeTUYECKUE UCCNeAOBaHMS, BhIIEUE
NporHocTU4Yecku aHauuMble reHeTuueckue paxTophbl,
Mo3BOoNAIOIME NPEACKAIBIBATD PUCK PASBUTUA
apTepuanbHOM rMNepTeHsyy 3a40/ro A0 NoABMeHUA

CUAMMNTOMOB. MCCHQAOBEHMH npoaoeMoHCTPUPOBAJM,
4YTO onpepgeneHHble coOYeTaHUA reHOTUMNOR MOIryT
CIYyXNUTh HHAWKATOPOM NPeAPacrnonoXeHHOCTH

K 6one3HM, YTo cnocobcTryeT GOPMUPOBAHMIO
rpynn pUcka U NpoBeAsHUI0 NPOPUIEKTUHECKUX
MepOonpUATHiA

HUMY <ArPOTEXHOJNIOI'MU BYAYLLEIO»
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iblﬁll.l. BuotexHonorum PAH

BakTrepuu poaa Aeromonas — HacTosLlLasA rposa
PbiGOX03ANCTB, NPU 3apaXXeHUH KOTOpoi rHGHeT
60nbIIMHCTBO UX obuTaTeneil. OaHaKko yueHbIe
npepIaraloT MCMob30BATL MPOTHA NATOreHAa ero
@CcTecTBeHHLIX BpAroB — BMPYChI, crocobSHble
38PAXATL M YHUUTOXATD 3TH SakTrepun. OauH 13
TakMx BUPYCOB, OTHOCALLMUKACA K HeU3BRCTHOMY
paHee poay, Belfienunm Mukposuonoru ua OUL|
BuotexHonorum PAH. YueHuie Bnepabie
ceKBeHUPOBASM U pacluMdpOBATM FreHOM OAHOrO

U3 6aktepuodaros. O4HUM U3 caAMbIX NepPCneKTHBHbIX
oKa3aJics LWTaMM, BblaesieHHbii B 2021 rony w3 pexku
Hopuiuka B Muxaiinosckom napke B Mockae,
koTtopbiit Haspanu Gekk3-15 — maneHbkuii MUOBUPYC
€ reHOMoM ANMHOM B 64 847 nap oCHOBAHMIA.

OH peicTBYeT KaK LWNPUL, U CNoco6eH COKPaLIATLCH

U BRBOAMTb reHeTU4eCKUIA MaTepuan BUpyca BHYTPb
060nouKM KNETKM-XEPTRbI, TeM CaMbIM HAXOAKA
MOXET paspywaTth 6aKTepuasibHbie KETKH, KOTopble
caMa xe M 3apasuna



NPUOPUTET-2030
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Eonropo.m:xuﬁ roCyQApPCTEOHHDIA HALMOHANBHBMA MCCNeOOBATS/ILCKMA YHUBAPCHTET

KomaHpoa yueHbix HAY Benl Y snepasie

B Pottnn npuMeHnna MeTog, yNbTpassyKoBoi
ATOMM3IALIMM AN NOMyueHUS U3 Hero
6MoCORMECTMMOIo METRJI/IMYECKOrO NOPOLLKE.
Panee 3TuM cnocoBoM Nony-asin NOPOLLIKH /1A
CTOMATO/IOMMMECKMX CMUNABOR.

Us-3a oTCyTCTBMA TPEHMA MEXAY HACTHULIAMM
NOLBMXXHOCTL TAKONO GMOCOBMECTMMOIO
MaTANNMYECKOro NOPOoILIKA CONOCTARUMA

C TEKYHECTbIO XUAKOCTH. 3To ofiecneuMBaeT eMy

!
N,

ansa PA3BUTUA MEOULIUAHDI

OuarHocTuka u nedeHue 3aboneBaHUi, peabunuMtauus nocne
nepeHeceHHbIX TAXe bix 3abonesaHuii, BHeOpEeHUe TeXHonorui
MCKYCCTBEHHOrO MHTENNeKTa B o6nacTbh MeMUVMHCKON OUarHOCTUKU

Uenbiii psa NPeMMyLLEecTs — HANpUMep,
MOBBILLE&HHYIO TOYHOCTE NMPH BOCNPONIBEOLHAN
MMIOTHOCTA K BLICOTHI HAHOCMMOrQ CIOA

M MMHMMASbHYIO YCAOKy nocse rraaneqHus. Cnnas
obnapaet Gonee BHICOKOH GMOCOBMECTUMOCTBIO,
HETOKCHHEH A5l OPraHUMAMA M He MPerSATCTRYeT
POCTY MyNbTUNOTEHTHLIX CTBOJIOBLIX KJ1EeTOK.
CerogHs yueHbie BeayT Neperopops ¢
MOTEHLWANBHL MW NPOMBILTAHHLIMM NApTHePAMM
ANS BHegpeHuA HayyHol pa3paboTku

:€"

Cubupckuii rocypapcraeHHbi
MeaMUMHCKKi yHMBEpCHTET

YueHbie CH6IMY u Cronmmexa paspaSoranu
MHHOBALIVOHHLIH KOMMOAMTHLIN
KOCTHOIUIBCTHYECKMI MATEPUE, KOTOPBIM
CHUXAET CKOPOCTh 8ro OCAX/ICHUS, UTO NOSBOSIUT
YMEHBLILMTL pUCK GOPMUPORBHMSA RTOPMMHBLIX
noseocreii B obnacT NoBpeXAeHUA KOCTH,
NpeoTRPALLAS TEM CAMBIM NOPENOMb

u uHdaxLKn. Hoskill npoayxT, He uMeloWw A
BHANOMOB HA PbIHKE, BIUTIOHALT NOPMCTBIE
rpaHynbl Us KansLWi-Kap6oHaTa, NoKphiTHe
nonvnaxtuaHol cbonoukol, yTo oGacneyupaar
MX GOJIrOBpeMEHHOEe coxpaHeH e obrema

M CNOCOGCTRYET YCKOPEHHOR pereHepaLium
xocTHOH TkaHM. [aHHAA paspaGoTxa
peasM3yeTCH B PRMKAX CTPATErM4ecKoro npoexTa
«TapreTHas TepaHOCTUKAY MPOTrPaMMB
allpuopuTer-2030» U craHeT ocHoBo gnA
CcO30aHMA COBMECTHOro npegnpusatn ¢ 000
«HINK «CUHTE » Ao koHua 2025 ropa, TeM
CAMbIM OTKPbIBAS HOBbLI® FOPUIOHTEI B OBNACTU
MeAMLMHCKMX TEXHOOMMIA

'd

i

Mepanii MockoBckKii rocyaapcTEaHHbIR
MepMUMHCKMIA YHHREPCHTET
uM, U.M, CeveHoBa

TyUMYC — WK BWIOMKOBAA XE/e3d, — MIPaeT
LIeHTPANLHYI0 POfb B OPMUPORAHUA UMMYHUTETA
yenoeexa. B Hem coapesalaT TMMGOLIMTI,
OTBETCTBEHHbIC 38 §0pb6y ¢ MHpEeKLMAMM

U oHKonorieckuMu ratonanaHmaMu. CoafaHHyo
MaTeMATMYECKYIO MOAE/E MOXHOD HCNO/bIOBATD
1A MPOrHO3a 4eHCTBUA IGO0 npenapara npm
KnaccuUKALIMM GaneaHall. TacTUpOBAHMA
BO3aefcTBMA NIEeKAPCTE HB BWIOHKOBYIO XeNesy
0CO068HHO BAXHO HA PAHHHMX STaNaX paspaborku.
MpuMeHaHKaE MOAA/IU NOSBONMT YCKOPHTL NPOLLece
paspatoTKH HOBbIX JIeKBPCTE, HANpUMep ana
JledeHun ayTOMMMYHHBIX 3a6onepaHvid, yBepeHbl
yueHble. B nepcnaxTvaa aa 6yayT NpMMeHsTL st
OLeHKM OeACTBUA HOBBIX NIeKapCTE HE GYHKLIMK
TUMyTa




AnA pasaMTHA MedWLIUHB

MONOAEXHDIE
JIABOPATOPHUM
4 N ™
NatopaTopnu TKEHEBOH MHXeHEPHM MepMcxuii HALKOHANBH b
M BHyTpPMcOocyAMcTOM Ruayanuaanws HHMA uccneaosaTenscxuil nonuTraxuMvackmi
YHNBAPCHTET
KeMepoBcie yUeHBIE CHOTYT 3AMEHUTL
NOPACKEHHDIE ATEPOCKNEPAEaM COCyabl. Monaaba Yuerme MHAMY paspafoTand HoBEIR yrNapoaHuid
Y4eHbIe NaGOBATOPMH TKAHEBCH HIDKEHEPUH KOMIOMMTHLIA MATSPWAN <Y rnexom-MFs, koTopLiR
M BHYTPMCOCY QWCTOR BUaYamzaliud HAN ofnapaaT BMCOKoR NPOUHOCTRIo
KOMINEKCHLIX NPGGEH CePARHHCCOCY AMCTRIX 1 GHOCOBMBCTUMOCTEIO, 4TO AANBET 8o
anGonasaHui (r. Kamapoao) paapaGaTani HoBOA MABENEHEM KAHOWIATOM /A HOG/E30BRHWA
MEAHLIMHCKO® MAOENWe AN 3AMEHB MOPAKEe HHBLD B MO ML MHCKMX MMILTAHTATR0C BaokHBIM WaromM
ATEPOCK/1EPO30M COCY A08. Ianavell yueHbX cTana B KNHHMAY8CKOM NPMMeEHBHWW ABHHOMD METEDHANE
Pa3paboTKs HOBOMO MATEPWANS, KOTOPLIH Gbl He CTUIO MCCIIOORAHAS S0 CTOPUAHBALIM —
BbiSkBAS WA MAHMMUMIHPOBEN OCNOXHEHMA NPH KOMBHOA Y4aHbIX YCTRHOBWIR, YTo obmyMaHHe
MMMASHTALLMM SAMAATE MPH COCYAWCTOR pagmaLlmei B poze 2.5 Mpag sbdexrirHo
PEKOHCTRYKLIMM. PalsaHe NPotnaMbl JBKITRMEETCH YHHUTOXEET MNATOrSHHBIE MAKPOODMaHHSM),
B CORAAHHN HORLIX SHOCORMECTHMED. MATERHAROR OCTANTAA NMPOUHOCTHEE XARAKTEPHUCTHKH
METOAEMH TKEHEBOH MHxeHepni. B kavecrae WMIUIBHTATA NPAKTUYECKM HEMSMEHHBIMMN.
METEPUBNA Ky35accKie YueHbe BEGRANnU UGPOUH 370 PeilieHHE MMELT NEPBOCTENEHHOE SHAHEHMKE
LMK, KOTORBIA NANyHBIoT M3 KOKOHOE TYTOBOIO ANA NPeACTRRAISHKA WHPRKLMOHHBIX
UHLTEONPAAS. M AOCTATOUHE SARHO HCNONEIYIOT QCNCKHEHHHA B NPOLLECCE XMPYPIHUYSCKOO
B KBMeCTEE WOoBHOM MaTapyuana. PubpouH wenke BMELIATE/LETER, YTO, B CHOI0 aYapamh,
B 3TOM MNdHE MPSOCTARMAETCA CITTHMAARHEIM cnocobcTayeT Sonee GHICTROMY BOCCTAHORIEHHIO
METRDWATOM 01A MArOTORAHWA COCYQMCTRI MNaLMaHToOR C KOCTHBIMM AadhaKTaMIA
BAANAT, YUEHER MTMIOALI0RANH HHOPROHH LB \_ v
£NA co3gqaHMA 30-NoprcTo- BoNoKHHMCTHX
KOHCTRYRLMA METOOOM INEXTROCNMHHWHIE, ¥Ta
TEXHCIONMA CTR/TE HOBATOPCKOH B CITyuES 4 Ny
k € TEEHeMIKeHEpHOR cocynucTol sannaTol g Hioxeropoacxuil rocynapeTsaHHbii

TeXHHUSCKME YHMRSPCHTET
uM. P.E. Anexcesna

LLEEHTPbI TPAHCODEPA XuMyKH HUXGropoREKONo FeKyRApETiiorS
-l-n HBERCHTETR PASPAGOTRAM WHHORALIMOHH

monor"ﬁ (u ::-'I‘Oﬂzm ApWNaMMHOE, KNIDYaBbIX

KOMMAGHEHTOE MHOM COBPEMEHHELX NEKapCTR,

KOTOPLINM NOSBOMAGT CYLLACTBAHHO CHHAMT

Y SATPATE! M YNROCTWTE NpoUuece. TPAAMUMOHHRA

£ NPOMBILLTIGHHBII Nogon TRGYET MCNONbEOBRHWA
Cankr=MerepSyproxmil HauuonansHbii PEAKOISMENKHOMD NAMNAAWEROND KATANMIATORA,
MCCNSAOBATONDLKNN YHMBSPCUTET MTO QANAET CMHTES BOPArOCTORLUMM U TPYROSHKAM.

B oTnwmae oT Hero, HoBBIH HenpepbiBHMIA MeToR

/MHGpopMALMONHBX TaXHONOHH, OCHOBAM HA MCTIONBBOBAHNH OPTAHIMECKOrD
MEXRNHMKM M OmTHMKM hOTOKATANWEATOPA, KOTOP:IA AKTHBHPYET

v S— _ PEAKLIMIY B NPOTOMHOM PEAKTOPDS € TOHKAMMA
poSoTHIMpORAHHLIH NAsepHEIA KOMILIEXE ANRA Taxod s ormer ;
NOAXOH NOIBONANT COKPATHTE BREMA
OBpatoma MESMLIEHOKMX MMLnaHTOE. HTMO PeAKLMM ¢ K [0 BCEro QHOMO Yaca, YE&NHYME
BMECTE C MHOYCTPMANLHLM NEPTHAPOM SYTHE R 5
BLIXOE, MONESHEX BLUACTE 0o 95% u cHious

-kornaHnei aflazepHai LleHmpe - cornm
offbanvHHTL JIASSPHBIE TEXHOIOMMK B OHOM
npUEope, HTOEH OHH SAMYCKIUTHCE MONSPEMBHHG

pacxog KRTanusaTopa go 0,25%. 31 TexHonornA
HE TONBED YHMEHBLLNAT NPOHISOOCTRAHHDIS
BATPATE, HO W NOSBONAST ABTOMATHIWPOBATE
NPOWECE YTIPANHHMA € NOMOLLLIO JATHHKOE

M KDMMOTEPOE, YTo genasT e MHorooSewaoued
AnA Syaywaro XMMMHEcKonD NpoMssoncTee
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Ana pazsuTua MegMLMHbI

{ N

ToMmexuit HaLUOHANBHLIA UccneAoBaATeNLEKMI MeAHLMHCKHNA LIeHTP

B TomckoM HUML, nosBuncs ellle oaMH KOMMNEKE AMA McCrneaosaHumil cepaLla, 3HAKOMbTECh — «BuoToK»!
OH npeacraenser co6oit epuHbi 6ok permcrpaunn IKI, ypecnULeBoaHbIX KAHAI0B

W 2J1eKTPOKapAUOCTUMYNISILUMU, «BMOTOK»® NPU3RaH NOMOYBL YYeHbIM pa3paboTaTh HOBbLIM ANropuTM paHHe
AVArHoCcTUKM cepaeYHOi HegocTaTouHocTU. CerogHs NpUGOp yXe UCrosibayeTcs NPy N3yHeHun
naToreHeTU4YeCKUX acrneKTor BO3SHUKHOREHMS! U NPOrPECCUPORAHUS TAKUX CEPAEHHO-COCY AMCTBIX
saoneBaHU, KAK UeMUyecKkan 6onesHb ceprLa, HapyLIeHUA CepaeYHOro pUTMa, 8 TaK)Xe MX UCXOM 0B

y HaceneHus B [lpunonsipHoM U APKTUH@CKOM peruoHax

Cankr-lNeTepSyprckmii rocyAapcTBeHHBN MNGKTPOTEXHNYSCKMH YHMBepcHTeT JIDTU
uMenM B.M. Ynanoba flenmHa

Ve N 7 ™
Hosropoackmii rocyfapcraseHHbli MHCTUTYT 6MOMOAMUMHCKON XMMMM
YHMB@PCUTST MM. B.H. Opexoauua
B HoaropoackomM rocyapcTReHHOM YHUBEPCUTETE Konnextusni uccneponatenei ua Uucruryta
vmeHu fipocnasa Myagporo 6bina paspaéotaHa 61oMe g uLIMHCKOM xyMuM uMeHw B. H. Opexoaunua
MHHORALIMOHHAA MOAESNb U NporpamMMa As 1 TBepckoro rocy/apcTReHHOro YHUBEpCUTETa
ABTOMATUYECKOM CerMeHTALIUM MeX,0MeBbIX paspaboTany HHHOBALMOHHEIA KOMNO3UTHLIIA
¢$HcCyp Ha KOMIMbIOTEPHbIX TOMOrPaAMMAaXx Jierkux, CynpaMoseKyisipHbIiA resnb, o6napaloL i
4YTO UMEEeT BaAXHOe 3HaYeHue oA NnosbileHuA YHMKBJ'II:HOﬁ cnocoBHoCTbIO NMogannfATb
3¢peKTMBHOCTU AMArHOCTUKH JIeroMHbIX IU10CKOKJ/1IeTOMHbI@ paKoBbie KJ1eTKH, 0co6eHHOo
3a6aneBaHuii. HoBbii MeTOa, OCHOBAHHbLIA Ha B CoOMEeTaHUM ¢ poToMHAMUYECKOA Tepanuei.
¢unbTpe Derivatlve of Stick  MalMHHOM 3TOT reJib, CMHTeaUPOBAHHbIA Ha oCcHOBe
o6y4eHuu, NO3BONIAET NOMYy4UTb o6beMHbie gAHHbIe UucTeuH-cepeSpAHOTro 30/1A U METUIIEHOBOTO
0 ¢ueccypax lerkMx ¢ MUHUMaJ1bHbIMK CUHero, AeMOHCTPUPYET CUHepreéTU4ecKuif sddexTt
Tpe6oBaHMUAMM K NAMATY, UTO AenaeT ero 6onee NpY MUHUMATBHBIX KOHLIGHTRALIUAX, YESNUYUBASA
sdpexTMBHBIM MO CPABHEHUIO € TPARULIMOHHDBIMK CBOIOC AKTMBHOCTD B TPM pasa npu obJiyueHun.
cerMeHTaLMOHHLIMW HEAPOHHBIMU CETAMM, Aranus MexaH1M3IMOR R3aMMOEHCTRUS NOKA3as,
ABTOMATU3ALMA NPOLIECCA CerMeHTaLMN YTO reJsib AeUCTBYET MO NPUHLIMITY
3HAYMTENBHO YNPOCTUT U YCKOPUT paboty sApo-06010uKa, No3onas agdeKTMBHO
MeOUWKOB, CHUXAH TPyAO3aTpaThl Ha QUArHOCTUKY reHepupoBarTh aKTMBHEle popMbl KUCZIopoaa,
M yNyuLLasA Ka4eCTRO MeAULIMHCKOro cnocobHble 6/IOKMPOBATh KI1eTOUHbIA LIMKA
o6cnyxupaHus paxoBbiX KIETOK
.. > A ! /
Vg B

B Cankr-lerep6ypirckom anexTporexHu4eckoM yHusepcureTe «J13TU» yenewHo sasepLieHa paspaéorka
Gnoka ¢oTobuoMoay/IALINM 1N HOCUMOM CUCTEMBI 3KCMPECC-AMarHOCTUKM U KOPPEeKLIUM KOrHUTUBHEIX
HapylueHWii, B paMKax Hay4HOI® LiEHTPA MUPOBOIo YPoBHA &laBNOBCKUIA LIEHTP®. STOT NPOEKT CTaU
BO3MOXEH Gnarofaps NOAACPXKE HALMOHANBHOIO NpoekTa «Hayka U yHuBepcuTeThIR, MHTErpupyn Aee
dopMbl HelipoMoayNALUN — TPAHCKPARHWUASTEHYIO JS1eKTPOCTUMYAALMIO U doToGnoMoAynALUIO — HOBas
cucteMa npepnaraet 3pPeKTURHbIC METOAL! OLIEHKM U KOPPeKLIuM KOrHUTURHBIX GYHKLUWIA, NpeojoneBan
orpaHu4eHUs TPAAULINOHHOro MEJMKAMEHTOSHOro feveHus. CuctemMa BiulioNaeT B ce6s paspaboraHHoe
nporpaMMHoe ofecriedeHue 411 yNpap/ieHUsl TPUMHAALATBIO GnokamMu $oToSMOMOaYNALIMK Yepe3 KoMIbIoTep,
YTO NO3BONAET MEHATH NApPAMETPbl BOBOEACTEUS U MOHUTOPUTE Pesy/IbTATMBHOCTL HAa ocHoBe AaHHbIx 33T,
3Ta MHHORALIMA o6elLaeT NPONIOXUTDL MyTb K So/ee 3¢deKTUBHbIM MeTOaM KOHTPOJIS 38 COCTOSHHEM
30,0POBbA U YIyHILIEHWA KAYECTBA XU3HU \

RO Y




Ans PA3BUTUA CEJIbCKOIO
U PbIBHOIMO XO3AUCTBA

PeleHne BONpocoB MMNOpTO3aMeLLeHUA U NPOOOBOSIbCTBEHHOM
6e30MacHOCTY CTpaHbl € YHETOM YCKOPEHHOIO NojlyMeHUA CeMSH,
NeCaaoYHOro MaTepuarna Ce/ibCKOXQ3ANCTBEHHbIX Ky NbTyp

U NPOAYKTOB XUBOTHOBOACTEA U NTULULEBOACTBA

HAYYHBIE LLEHTPbI
MHUPOBOIO YPOBHA

MONOABEXHDIE

NABOPATOPWUM HOL,

4

f

@egopaneHbiil HCCASNOBRTSNECKNH Ydumexnii yHHESPCHTET HAYKN

LEHTP NUTAHMA, SHOTEXHONOMMM M TexHonormil

i - T MosogexHan naGoparopua eflM3aiiH HOBBIX
baxTepyu posfa Aeromonas NpaacTaRnAioT cobol GYyHKLMOHA/IBHBIX METEPHE/IOB QA
CepLeaHyIo YTRORY /1A PhiGOXOAAKETR, CNOCO6HDbIX NPOMBILLNEHHOCTH, CENIBCKOro XOSAKCTRR
BLIZRATL MACCOBLIA 3AG0/TABAHMS, TAKME KAK M MeAMLIMHBIE NPH YPHMEKOM YHHBEPCUTETE
a43POMOHOS, KOTOpPLIE MOIYT NMPURGLTH K MoTepa HAYKM W TeXHosNoruiA paspaGoTana
Ao 90% noronosbn puib. B xauecTse SNhTePHATURE MHHOBALIMOHHbLIA NPANapATLI HA OCHOBA
TPAAMLIMOHHBIM AHTHEHATHKAM, KOTOPLI® HAHOUACTML Capbi, A TOM YHCne
perynpyorcd B SQNbLMHCTBE CTPAH, «CynbpuTex-Arpor» AR canbeKore xosAheTaa
Muxpobuanoru nz ®ULL Buorexronorum PAH, M «AKBACTAT® ANH CTROWTANLCTBA. Mephblid
B COTPYAHMYECTBE € y4eHsiMM W3 JlecTepckoro NPenapaT cnywiT 3GGoKTUBHBIM 1
yHMBepcuTeTa, o8HapYXwiM HoBbil BakTeprodar IXONOTUHECKM GRIONACHBIM CTUMYNATOPOM
Gekk3-15, crnioco6Hbiit adpdexTmBHO pocTa pacreHuii, oSecrneYBaA 3BLUMTY OT
UMHOEKLUMOHWPOBATL M YHUUTOXATL ASromonas. rpubxoBbix 3a60NeBEHMI M ONTMMMIALMIO
370T AupYC 6bUN BHIAAEH M3 peKkM Hopurwka NUTaHKA KyJILTYP, 4TO Bbi3Bas1o 60s1bloN
a Mockna U NpaacTABNAAT CO60H MUORMPYC MHTEpeC y ce/lbXo3nponspoauTesned,
€ YHUKANLHOA CTRYKTYROI M reHOMOM, KOTOPLIH B HBCTHOCTU B TypumuK. Bropoll npenaparT,
yXa NpoAAMOHCTPHMPORAS CROU PASPYLIMTANbHbI® «AKBACTRTD, 3BUMLLALT CTROMTENIbHBIE HRHENMUA
€NocoSHOCTU B OTHOLUGHKWM NATOMAHOB. OT HOraTUBHOrO ROBAGACTEUA BOALL, OENArias
Uccnenosarve dara Gekk3-15 He Tansxo ycnoaus skcruyaTtaluM. O6a npoayxra,
PALKPLIBAST HOBLIM TEXCOH BUPYCOB, HO BAMATAHTORAHHbIE U YX& BOCTPAGOBAHHbLI® HA
U NPeANArdeT IXONorMueci Ge3onacHii poccuiickoM U XAPYSeXHOM PhiHKAX,
U LLe/IeHBNPaBeHHbIR Meton Sopbbi CBMAGTANBLTBYIOT O BHICOKOM YPORHE
€ BakTepHabHBIMU MHOEKLIMAMMA B BKBAKY/IBTYPE, MOCNOA0BAHMEA M NOCYAAPCTBEHHON NOAASPNKE,
YTO ABJIAETCH 3HEM UTESIbHBIM BKIIBA0M YTO OTKPLIBAET HOBM@ MOPWIOHTH ANA
B coxpaHeHMe pubHbIX pecypcos panbHelumx paspaboTox
U ycToifuuBoe passuTie phiSosopcTea

.

r

MexcpervoHanbHbuill HayvyHO-o8pasrosaTenbHbI LEHTR MMPpOBOIO YPORHA

aPoccuiicxan ApKTHKAD

Yyetibie HOL| «Poccuiickan ApKTAKa: HoBRIe METEPHEUTb], TEXHO/IOMM W METOAN MCCNEeaoBaHUs paspaboTanu
¢epMeHTHBINA Npenapar Ma Kpaba-cTpuryHa enwiuo (Chionoecetes Opilio), koTopbil TRIOKEe UIBECTEH KAK
&CHEXHBINA Kpabte, OH MOXET NPUMEHATECA B NPOU3BOACTEE PhISHLIX OENMKATECOB




Ans pasBUTHA CENbCKOro XO3AKCTRA

4 4
I0xHbIl PenepancHblil YHMBEPCUTET BypATCKAA rocy napCcTBeHHAR
cenbpcKOXO3niicTEeHHAN aKaeMus

B IO®Y npemnioxunu UMTpyCcoByIO ur. B.P. Onaunnosa

anbTepHaTURY CENbCKOXO3ANXCTREHHbIM SAaM
(HaHouacTMLb cepebpa, KOTopbie NOTy4aIoT
U3 coxa uuTpoHa). NMpuMeHeHuUe
HaHOMATEPHAJIOB MOXET MNOBLICUTL
3¢PeKTUBHOCThL CeNbCcKOXO3SIACTBEHHOrO
npoussopcrTea. Bece peno B HaHovacTMLAaX
cepebpa, koTopkie NOJTyHAIOT U3 COKa LIUTPOHA.
Bnarogaps cBoMM aHTUSaKTepUAbHBIM
cBOHCTBAM, OHM MOIYT NOMOMb B 3alUUTE
YPOXAS Mo BCeMy MUPY OT BpeguTeneii

Y nartoreHHbix MMKpo6og. lMpuMeHeHue
HaHOMaTepHasioB MOXET MNOBbICUTEL

3¢ PeKTUBHOCTb CeNIbcKOXO35ACTB@HHOIro
Npou3BOLCTEA M3-3a CBOEro aHTUMUKPO6HOro
AeACTBUA NPOTUB HECKOJIbKUX PpUTONATOreHHbIX
nnecHesbix rpuékos. NopaxeHue co6paHHoro
3epHa CHUXXaeT YPOXXAKHOCTb U coKpallaeT
Bbixof npoaykuuu. AMeHHO Nno3ToMy HOBbIK
noaxos, MoXeT 6biTh yCOBepLI@HCTBOBAH AUIA
UayueHUA HaaeXHbIX MeTofoB 60pb6hl

€ 6ONI@3HAMM CJIbCKOXOSHNCTE@HHBIX KYJIbTYP

YyeHbie BypsiTckoil rocyaapcTpeHHOMU
censcKkoXo3aicTBeHHO akageMumn

uM. B.P. dununnosa paspaboTasii HOBbIH
aganToreHHbI NpenapaT Ha 0CHOREe PACTeHWIA
Baikanbckoro perMoHa, BKJIIOMas KOPHM
poaMonbl po3oRoii U acTparana
MepenoH4YaToroc, B paMKax rnporpamMMbl
«MpuoputeT-2030%. B ycnosusx cHUXeHUsA
o6 el CONPOTUBIIAE@MOCTU OpraHuamMa

K He6n1aronpusTHbIM GpaxKTopaM 3Ta
paspaboTka, NpoaeMOHCTPUPOBABLLAS CBOIO
3¢ ¢exTMBHOCTR B 3KCMEPUMEHTAX, NpeanaraeT
peLieHue [UTA NOBLIEeHUA UMMYHHOMW 3RLLUTHI
U BEIHOCMIMBOCTU, OCOGEHHO AN ocnabneHHbIX
niopeil u noxunsix. lMpenapar o6nanaer
TOHU3UPYIOLULUM AeACTBUEM, CTUHMYTUPYSA
MCUXUYECKYIO U GUBUUECKYIO BKTUBHOCTD,

U YKE NMOJTy4MUN NATEHT

(

Poccuiickuit sxoHoMMuecKuii yHuBepcuTeT uMenu IM.B. NMaexanosa

YyeHuie Poccuiickoro akoHoMU4eckoro
yHuBepcuteTa umenm .B. NMnexaHopa B pamMkax

HaunpoekTa eHayka U yHuBepcuTeTE» pa3paboranm
HOBbIA KOMMO3ULIMOHHbIA MaTepua, obnagaiowmi

BbICOKOI TEPMOCTAGM/IBHOCTLIO U YCKOPEHHBIM
6nopasnioxeHreM. Micnonbsys coBpeMeHHbie

METOoObI UCCNeAOBAHNA NOJIMMEPOB, NCCIeA0RATENIN

€o3[1a/11 MaTepuas1 Ha OCHOB® IMTUKoONypwna,
\TO 3HAYUTENbHO yBenu4MBaeT ero
YCTOAUMBOCTD K BBICOKMM TeMMepaTypaM.
STOT MHHOBALIMOHHDII MAaTepuan MoXeT 6bIms
UCNOJSIb30BAH [T COSAAHMS PA3NUUHDbIX
uapenuii, BKIIOYAA YNAKOBKY W MUIEHKMW, U yXe
NoTy4n/1 NATeHT
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NPUOPUTET-2030

ANA PA3BUTUA HECDTEF‘ABOBOI;I )
U NEPEPABATDIBAIOLLEU OTPACJIEM,
AOBblY4Y NONE3HbIX UCKOMNMAEMbIX

i

HauwoHanbHbili MccnepoBaTenbeKmi
Huxxeropoackuii rocyaapcTReHHLIN
yHuuBepcuTer M. H.N. NloGauenckoro

YueHblie HuXxeropoackore rocyaapcraeHHoro
yHuBepcuTeTa umeHu H.U. Jlo6avesckoro
CNPOEKTUPORAIU YHUKATBHYIO YCTAHOBKY AN
ucenenoBaresibckux paboT B 061aCTU rasoBbiX
rMapaToB, a/lbTePHATUBHbLIX UCTOUHUKOR
npupogHoro rasa. B paMkax nporpamMmbi
allpnoputet 2030» OHM afanTUPOBaTH
eaponeiickoe ofopyaosaHue, caenan ero
MOJIHOCThLIO OTEYECTBEHHbIM. YCTAHOBKA
MO3BONSIET U3MEPATh AABNEHUE U TeMMNepaTypy
B npoLecce rMaparoo6pasoBaHus, UCNONb3yA
repMeTuyHbIe siueiiku U AaTunku. Fasosbie
ruaparbl, npefacraBnsowue coboli TRepaLie
KPUETaUIIMHECKUE CTPYKTYPbI € Fa30M BHYTPH,
MMEIoT NoTeHuuan B HedTerazoBomn
MPOMBILLIJIBHHOCTU 6narogapsA cBOMM YHUKASTbHBIM
cBoiicTraM. UccneaoBaHue TEXHOMEHHBIX
rMOPATOB MOXET SHAYMTENBHO MOMOYb B TAKUX
06nacTaX, Kak pa3pesieHue ra3on, oéeccoiMeaHue
BOAM M TPAHCNOPTUPOEKA rasa. Pa6ora Hap,
NpoeKToM Hauaslacb oceHblo 2022 roga

U OCHOBAHA HA peBepc-MHXMUHUPUHIE HeMeL KoK
YCTAHOBKM

MErArPAHTbI PHO

MHCTMTYT recnorum ¥ HedTerasopbix
rexnonoruii Kazanckoro dpepepansHoro
YHMBRPCHUTETA

YueHble UHCTUTYTA reonorum U HedTerasosbIx
TexHosoruii KasaHckoro ¢pegepansHoro
YHUBEpCUTETA NEepPBbLIMK UCMONb30BASTU
M3OTOMHBbI@ METKW [UTA U3YyHeHUA B3aUMOOeNCTBUA
BO[bI U COPOCOAEPXALLUX COLAUHEOHUIA HedTH.
MporeneHHoe UccneaoBaHUe NO3BOASET
3¢PeKTUBHO U 3KOSIOrM4eckH 6eaonacHo
nepepabaTuiBATb TAXESIbie He¢TH, CHUXAN
copepXaHue Cephl U yNy4dlLas KauecTeo
npoAyKLUM

’

MepMckuit HaUMOHANDHBIH
MCCNOAOBATANLCKMA NONMTOXHMYACKMIA
yHMBEpCHTeT

C uensio palMoHaNbHOro Hegpomnob30BAHUSA

u c6epexxeHus ucHepnaeMbiX NPMPOAHbIX
PECYPCOB BaXHO MOBLILLATH 3hPeKTMBHOCTL
PO6bIMM HedTU U UCNOJILIOBATE KEXKAYIO CKBRXUHY
A0 koHUa. BMecTe ¢ TeM kauecTrRO NpoLecca
3ABUCUT OT MHOXECTER (PAKTOPOR: YCIIOBMIA
MUCMO/Ib30BaHUA CKBAXWUH, KOTOPbi@ onpenensioT
Bul6op ofopyaoBaHUA, CBOMCTB yriieBoaopoia

u 7.4. B mHTE@pecax oTpac/iv coBepLIeHCTBOBATL
Ao6biiy 6€3 U3IMEHEHUSI HANaXeHHOM! CUCTEeMBI
nyTeM oNTUMM3ALIMKM OLUCTBYIOLLErO
ofopyaoraHus. YueHnie MHUMY npeanoxunu
HOBYIO TEXHOJIOrUIO yBeNM4eHUA BbipaBoTku.

OHa ocHoBaHa Ha BO3BpAaLUeHHWHU 3Hepruu, KoTopan
BLIACNAETCA NPYU 3aKAYKE BOAbI AJ1A BbITANIKMBAHUA
HedTW. Mo pesyneTaram ucnbiTaHUii o6nem
AOroSIHUTENbHOM A06bI4MU MO HOBOM TEXHOJIOrMKU
MoXeT cocTaBuTh 3,48 TOHH B cyTku (npupocT
6onee 5%)

3

MockoBekMit rocyaapcTaeHHbIR
yHuBapcuTeT uMeHu M.B. JlloMmoHocoBa

B MI'yY umenn M.B. JlomoHocoea paspaboTtanu
TexXHO/IOrUIo USroToBsIeHUA MOAUPULIMPOBAHHOIO
rpa¢uTa ¢ yny4dweHHsMU cBoiicTRaMu. U3 atoro
MaTepuasia USroTaB/IMBAIOT cneuuarnbHyio ¢osbry
€ HU3KuM BofonornoleHueM. NpumMeHATs ee
MOXXHO B d3HepreTuke u HedTerasosou
NPOMLILLIIEHHOCTU: HanpuMep, Ans c6opa
HedTAHbIX OTXOA0B C BOAHON NOBEPXHOCTH

U co3faHuA o6opyaoBaHUsA ¢ 0cobo Npo4HoM
repMeTUaALUer




ONA PA3SBUTUA OEATENIbHOCTUA
B OBJIACTU UH®OPMALIUMN U CBA3H, _
LLMPPOBbLIX TEXHONOIMMA U PELLEHUM

f N

Omuo-Ypaneckuil rocynapcrsaHHbMR Neprmckmii HALMOHRNBHBMH

YHHMBSPCHTET HCCNeAOBRTHNIMCKMH NONIMTEXHMYMeCKMH

HBSPCHTET
Yussbie [OxHO-YPANBLKOrD rocy QapCTReHHONS v
YHUBEPCUTETR PAEpaboTaIN MHHOBALMOHHYIOD PazpatoTes MeapMekoro Nanumaxs NoMoxeT
nporpamMmy AnA 3D-o0cMOTRR 30AHMA B ABAPMA- AIGGAM NPA NOARPEK. YudHps NMHAMTY cospgeoT
HOM COCTOAHWM. MNonL3yR coRpaMaHHRIE CORPAMEHHYIO CUCTaMY YTIPABMSHHA 3AAKYALMBR
TEXHOROMAW BMPTYANBHOH PEAMBHOCTH 1 Ha OCHOBE UCKYCCTREHHOrS WHTennekTa. OHa
KOMMNEIOTERHOTD SPaHKS, NPOrpDAMMA AHATNHSHEY - MOMOXET NOCTPAGABILWM NOCTROWTE HE OSbMHOM
oT HOTOrpADHUM H BALED REAPHIAHbIX NOMELBHAN, cMApTHOHE ONTUMANBHEE MAPLIPYTS ANA
CO3NABA MHTOPAKTMBHBIE TYPbi. 3TO NO3BONRGT CNACEHMA NPN NCmARAK, & COTPYaHIKAaM MHC —
KOMMYHEMbHBIM CYXGaM MpEKTMEHO OLLeHM= ofinaryuT annady nowcxa nioned. B cnyyae
BATE COCTOAHME OGBAKTOR, ACGABNATE ONMCAHMS ONACHOH CUTYALIMU UenomeKy HEOGXOAMMO
NPOGNeM U OPMUPORATE OTUSTEI, SHAUUTENEHG HRBRCTW KAMAPY Tegona Ha QR-Kog, KoTop
ORI KOMOCTRO F SR BRTHIHOCT: a6 ﬁymmecaunpnnmuuxmummﬂn.
OCE ITOMND MONbIORATENR NOAYUHMT MARLURYT
! MO BLIABRHWID W KOHTPOTIO ABADWAHBX SaAHWA ) NPOXOIA K SMUKERLIGMY ©T @D TEXYLLARA NOKALWN

LLEHTPbl TPAHO®EPA

TEXHOJIOr MM

4

Canxkr-Mereplyproxmii
rocy ARPCTBOHHLIA YHMBRPCHTET

CReuMAnMeTs LieHTpS KoMneTeHUMA HTH ellelm
TEXHONOMMHA PRaIpegensHHbIX pescTpos CMSMYs

paspaboranu nnanpapmy «llwbpoaoil maTpe,
KOTOpas cnocofiHa NpUBNaYs HAE PhHOK

HEARHMMOCTH NPYHLMMMANLHO HOBBIH TN
UBLTHLIX MHERCTOROE. MnaThopMe OTKPLIBAET
BOIMONKHOCTE BMECTO NOKYTIKA KEAPTHPE! 38 pyEm
NpyolpeTan: LWMhPobbie KBRGPATHRE MaTPM
38 TOKEHb), KOTOPHE 1 SyayT NPHHOCATL JaXon
mHBecTopy. MpoexT peanvzyeTca B pAMKAX
JECATHASTHA HAYKW W TEXHONOME

W HaupeHansHLX NpoeikTos allwdponan
AKOHOMUKSD, aHBYKR 1 FHIESSPCHTETLID,
allwppoBoii MaTRS CTRHET CHOBM PoOA
MapxeTTUIeicoM 4n8 3acTpofilLMKos,
YNPARSHBALLIMX KOMIBHMA 1 NETEHLWANEHLD
mBecTopon. feaenoneptl CHOMYT NPOOABATL
TCAHMAMPDORRHH b KBAODATHD® METPG,

B MHBECTOPM — HX NOKYTIATH

OTEpNMTOMY Bbxony. Ny nocrosHHO
NEPAPECHHTHBATCR NPOrPAMMON- HABHIATOPOM
HR OCHOBA MCKYCCTBRHHOMD WHTE/UTEKTA C YYaTOM
MaMeHnlowelicn oScTaHcaxM, Mpu paapaboTice
MEPLPYTA YYMTHIBRIOTCA PARNHMHBE GEHHBIS

€ ARTUMKOR — O IAANMMHHOCTH, TEMMNBDATYPE,
Orrl, & TAOKS NPAORARWHTINGHDNS PRCHITR

© CKDPOCTH PACNIPOCTPAHAHWA OrHA ans
MOBLILLEHWA AOCTORSRDHOCTH, OaHHbE C KEMED

W TaNed:oHOB APYTVX J1I0HeH, OBMraIoLWMXCA

K BuNoaaM. Kpome Toro, oGnaaatans TanedoHa
PEMMCTEMPYETER B CNELMANILHON CHCTEME, M 2r0
MECTOHEXOMIEHWE OTCNKWBARTCH — 3TO
MOMOFAET CAACATEMNAM Mo HARTH

MOJIOAEXHDIE
NIABOPATOPUM

p
IOxnainii depgepancHnli YHMBODCHTST

Yusroie DOY paspasoranm cnocol noTyswaHuA
CTPYKTYPMPOBBHHBIX NOAMOXEK IR POCTR
KBAHTOBLIX TONEK. ONMCEHHBE NoANOANM,
onyGnuxoaaHHe B xypHane Applied Surface
Sclence, MOryT MCNGNLEIOBATECA ANA COZOAHMA
METeROLTREYKTYR M MCTOUHNKSE KEAHTOROINC CHETAR
HER MX OCHOBS, & T, B CBOID OMEPaLL, HEXCAAT
NPYMEHEHWE B CHCTEMAX KBAHTOBE
KOMMYHMKBLWH, KoTopaie oSecneuMBaoT
100%-Hy10 TRIWTY NepananasMOd HHGODMALMK

-
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ONA PASBUTUA DJNIEKTPOSHEPIETUKM,
TENMNO3HEPIrETUKM
U BO3OBHOBJIAEMOW SHEPIETUKW

(,

CankTt-lMerepbyprexuii rocynapcTeeHHbIA
NeKTPOTeXHMYeCKHA YHMBepCHTeT
«/NI3TU» umanu B.U. Ynoanosa

.

PaspaboTka NpoToTMNa UCTOYHUKA
6ecnepeboifHOro NUMTAHWUA HANpPAaBseHa

Ha pellieHMe axKTyarbHbIX NpobneM obecnedueHus
€TabWIbHOMO U KAYECTBEHHOI O SJ1eKTPoCcHabXeHUA
B JIOKANbHBIX 3NEKTPOIHEPreTUMECKMX CUCTEMAY,
Oco6eHHO B YUIOBMAX YAAJIEHHBIX

M 3KCTPEeMaribHbIX KNMMATOR, Kak B ADKTUYECKOH
soHe Poccun. OCHOBHBIM BOCTUXEHWEM DTOK
pa3paboTku ARMNAETCH BbICOKAS
3HeproagpbeKTMBHOCTb U KO3 ULIMEHT NONE3HOro
PeiAcTRUA yCTPOICTRA, a TaKXE CKOPOCTh
CMHXPOHMW3ALIMM C 3/1eKTPOCEeTbIO Gnaronaps
WCTOJIb30BAHMIO TEXHONOMUIA KLIMPPOBLIX
ABOHHMKOBY, [IPOTOTUN BIUTIOUAET CUCTEMY
HaKOIUIeHUS IHEPrUM Ha OCHOBE JIUTUIA-UOHHBIX
aKKyMYyJSISITOPOB € MHTEJUIeKTYArNLHOM cucTeMoif
yTIpae/eHUa, B TO BpEMsi Kak CUJIORAS YacTh
ONTUMUSMPOBAHA C UCTIONLE0BAHUEM
COBPEMEHHbIX NO/TYNPOBOAHUKORBIX MATEPUASIOR,
TaKkux Kak kapéug kpemMHua (SiC).

STOT MHHOBALMOHHBIA NOAXOA NO3BONSIET

He TomNbKO GLICTPO PEArMPOBATL HA UBMEeHEeHU

B CMPOCE Ha IEKTPO3HEPruio, HO U OTKPLIBAET
nepcneKTUBb! A/ MacLUTAGUPOBAHUSA peLleHUs

B paMKax 6asiee C/I0XHbIX HHGPacTPYKTYPHBIX
cucrem, obecneunBasi HaaeXXHoe U KauecTBeHHOe
aneKTpocHaBXeHMe B CAMbIX C/IOXHbIX YC/IOBUSAX

7
Kasauckuit pepepanstbiii yHHBOPCHTST

Uccnepnorarenu UnctutyTa Ppusuku KasaHckoro
denepanbHOro yHMBEPCUTETA, COTPYAHUYAN

€ 3apy6exHbiMU koJuieraMu, paspaboTanu HoBble
aHogHbie MATepUasibl A5 MEeTRUUT-MOHHBIX
aKKyMy/ISTOPOR, BK/TOMAS OKCOTPUBPWITMETIT,
CaNerMpoBaHHbIN reTepoaTOMAMU, U HRHAJIUCT
C3N3, pyHKLUOHANUIUPORAHHDIA TUOHEHOM,

STu METepUAIbl NPeaCcTABAIOT cOB0M
3KOJIOrUMECKM HUCTYKO U IHEPIroadPeKTHRHYIO
anbTepHATUMBY TPRAULMOHHLIM 3/1eKTROAAM,
npeanaras BhiCOKYIO TEOPETUUECKYKO YARNEHYIO
€MKOCTb M HU3KOE HarnpsXeHHe XOS0CTOro Xoaa.
UcnonbnaosaHue KOMMNbICTEPHOrO MOAENMPORAHUS
HR OCHOBE TeOPUM (YHKLMOHANA IUIOTHOCTU
Mo3BOMUNIO UCC/ICAORATL UX CTPYKTYPbI

W CBOI4CTBA, NOKASKIBAIOLME BLICOKYIO NOPUCTOCTD
M aACcoPSLMOHHYIO No3uLMio, MpumMeHeHue Takux
MATepUAJIOB B IUTUIA-MOHHbIX BKKYMY/IATOPAX
MOTEHUMASTbHO MOXET YITYULLUTbL MX
adgpexTMBHOCTS U A0NIOBEYHOCTD, YTO OCOSEHHO
aKTyasibHO B CBeTe MNobasibHON Heo6XoaUMOCTH
nepexopa Ha 6onee yCToOHUMBbIE UCTOMHUKA
3HepruM B KOHTeKCT@ orpaHU4eHUs
MCNONL30BAHWUA UCKOTAeMbiX TOrUME

\.

J

MOJMIOAEXXHDIE IABOPATOPMM

(

A
L )
TomMcxkmil NONUMTEXHNUSCKHNI YHUBEPCHTET Espasmniickuii HOL|
YueHbie TOMCKOIO MOSIUTEXHUUECKOTD Yidumckue yueHnie MONOALKHOA NaGopaTopumn
YHUBEPCUTETA RrcpPAbie pa3paéoTanu ruépuaHsie Espasuiickoro HOL| B xoae MacwraGHoro
Moaen v NTyGokoro oSyueHnnA 1A KBAHTORO-MEXAHUYECKOrO MOLeNMPORAHUA
NPorHO3UPORAHUS PACTROPUMOCTU BoAopOAa NpuU o6Hapyxwunu 67 HOBbIX CoeAVUHeHUIA rasioreHoB
ero noaseMHOM xpaHeHuw. MonydyeHHbie (xnopa, 6pomMa, ¢Topa u hopa). UccnenoraHun
pe3ynbTaThl MOryT cNoco5CTROBATL pas3paboTke OTKPbIBAIOT HOBbIE FOPUSOHTEI AJIA CO3ARHUSA
Gonee s¢peKTUBHBIX CTPATer VA XpaHeHus! NpUSOPOR oAl NPEOSPa30BAHUS CONTHEUHOMN
BOAOROAA SHEeprumW, TaKUX KaK BbicokoagpdexTuBHbIe
TPAH3UCTOPHI U CONTHEUHBIE ANEMEHTRI
B
\. /
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ansAa pPA3ssBuTA MALLWMHOCTPOUTEJIbHOIO

KOMIMNNEKCA (ABUACTPOEHME, CYAOCTPOEHME,
ABTOMOBUNECTPOEHMUE U UHBIE)

r

Huxeropoackmuii rocynapcTBeHHbIN
TeXHUYECKMA YHMBEPCHUTET
MM. P.E. Anexceesa

KomaHpa yyeHbix HI'TY um. P.E. AnekceeBa
npu noanepxke Huxeropopckoro HOL|,
co3gana HoBoe 6ecnUIOTHOoe TPAaHCMOpPTHoe
CpencTBO Ha OcHOBe ceflenbHoro Taradya MA3,
crnoco6Hoe nepeBo3uUTb rpy3bl A0 20 TOHH

i
Cepepo-Kapkasckuii depepanbHbii
YHUBEpPCUTET

YueHble CKDY cMornu ysenuumtb MOLHOCTb
CBeYeHUA NPOXEKTOPOB U aBTOMO6MbHbIX dhap
C NMOMOLLbIO HOBOM TEXHOSOrMU CO3AaHUA
nioMUHeCLLeHTHOU kepaMuku. Ux paspa6oTka
NpeBOCXOAUT NO CBOCTBAM TPaAMULLUOHHbIE
NopoLUKOBble JIIOMUHOGOPDI

'f N

MepMckmuii HALLMOHANBHBIN
HCCNeAoBaATENbCKMA NOMMTeXHHYECKHA
YHMBEPCHTET

MNpoekT No co3aaHMio MHTENNEKTYasIbHOM
CUCTeMbl KOHTPOJIA aAAUTUBHOIO
MeTann4eckoro NpoM3BoAcTEa o6beauHaeT
ycunus yueHbix MepmMckoro Monutexa

U WKOJ/IbHUKOB, OPUEHTUPYACH Ha
aBTOMaTU3aLMIO U NOBbILLEHUe KavyecTsa
npoueccoB 3D-neuatn. CucteMa COCTOMT U3 ABYX
K/TI0YeBbIX KOMMOHEHTOB: annapaTHoOl YacTu

€ KaMepoii U gaTuMKamu, U NporpaMMHOi vacTu,
OCHOBaHHOM HA HEMPOHHOM ceTH, KoTopas
obyvaeTcs Ha 60s1bLuMX o6beMax AaHHbIX 19
To4YHOro pacrnosHaBaHusi nepeKToB B CBapOUHbIX
wBax. YcTaHOBNeHHAasA Ha pobSoTe-
MaHUNYNIATOPE CUCTeMa C/IeQUT 32 HanlaBKow,
aBTOMaTUYeCcku pUKCMpys OoLIUMEKKU

M OCTaHaBNUBas NPOLLeCC, eCiv OHU
o6HapyxeHbl. Oneparop nosnyvaer
AEeTANIM3NPOBaHHYO MHGOPMAaLIUIO O BOSHUKLLMX
aedexTax, UtTo No3sonseT 6LICTPO pearMpoBaTb

U ynyvuartb Ka4ecTBo npoaykuuu /J

p

MepMcKMil HAUMOHANBHDINA
McCneloBaTeNbCKMA NONUTEXHMYECKHI
YyHMBEpCUTET

B MepmckomM MNonutexHu4eckoM yHuBepcuTeTe
paspaboTtaH ManorabapuTHbii
Typ6opeakTUBHbIN ABUraTersib, KOTOPbIA
coyeTaeT B ce6e MHHOBALMOHHYIO CUCTEMY
noAauv Ton/MBa U COBpeMeHHble ceHcopbl s
AUCTaHLMOHHOIO KOHTPOJA, YTO NO3BONSAET
CHW3WTb 3aTpaTbl Ha NPOU3BOACTBO

1 aKkcnnyarauuo Ha 30%. SToT ABuraresib,
obnanas BbICOKOM CKOPOCTbIO U MOLLHOCTbIO,
cnoco6eH o6ecneunTtb paboty BIJIA Ha BbicoTax
Ao 8000 metpoB u ckopoctu a0 700 kM/y,
UCMosb3yA NpU 3TOM OTe4YeCTBEHHbIe
MaTtepMasibl U yrnpoluas npouecc o6c/1y>XupaHuUs.
B HacTosiLee BpeMs nccneposaTenu padotaioTt
Hap, co3paHueM NpoTOTUMNA, KOTOPbIN

B 6yaylieM MOXET OKa3aTbCcA BOCTpe6oBaHHbIM
KaK B apMuM, TaK U B rpakaaHCKUX ciyxbax,
Takux kak MYC Poccum

{ X

HUHcTuTyT dMauku TREépaoro Tena
uMenm 10.A. Ocunbana PAH

B UHcTtUTyTe dU3MKKM TBepaoro Tena MMeHn
10.A. OcunbsiHa PAH nosiBunacb ycraHoBka
BTU-50-2300. C ee noMOLLbIO yueHble MOTYT
uccriefoBaTh CBOMCTBA MaTEpUAsIOB Kak

B BaKyyMe B AuanasoHe TeMneparyp ot 800
A0 2300°C, Tak 4 B cpefie MHEPTHOIO rasa
ot 800 no 1500°C — Hanpumep,
MonubaeHoBble crnyaBbl, KOTOPbie
npegHa3HauveHbl AJ18 U3roToOBJIEHUA AeTanei
CUNOBbIX YCTAaHOBOK, aBUuacTpoeHus,
paxkeToCTPOeHUs U ra30TypE6MHHbBIX ABUraTeneif
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ONnA PA3BUTUA
OBPABATDbIBAIOLLIETO
N XUMUHECKOIO NPOU3BOACTB

NPUOPUTET-2030
r N 7 )
Mopgpoackuii rocynapcrBeHHbIR IOxHbIH depepanbHbIl YHUBSPCHTET
yHuBepcuTeT MMeHM H.I. Orapéea
Mpouecc nony4eHs CWIMKOHOB IUTH NOJIHOCTBIO
YueHnie MIY umM, H.I. Orapéera paspaGotanu ARTOMATU3MPORAHHOMO NPOVBBOACTRA MPEACTABUITH
MHHOBALIMOHHYIO TEXHOJIOMUIO NONy4YeHUs yueHbie FOOY, MacumabupoBaTs 1 peasv3oBaTs
ruapokcunponunmeTuauesuiionoasl (MMLL), NPOLIeCC NOSTyMeHUsI CWIMKOHOR B HErNpPEpPhLIBHOM
KOTOpPAA MOXET CTATh OCHOBOW Q1A pelleHus pexxmMMe C BbicoKoi 3hhEXTMBHOCTHIO NO3BOIMIT0
npo6nemMbl UMNopTo3amMeLl.eHus B Poccuu, npuMeHeHue MUKPOGIIOMAHBIX CUCTEM —
TAK KAK B CTPAHe A0 CUX NOop He cyliecTayeT cneuuanbHbIX peakTopos. Takoil MeToa, OTKpPLIBAET
€o6¢TB@HHOro NPoU3BOACTBA 3TOrO BPO3MOXHOCTU [/16 MNOJTHOCTHIO ABTOMATU3MPORAHHOIMD
BocTpeGoBaHHoro 3pupa uesienoasl. MML, NpoU3R0NCTEA QANUKOHOBLIX METEPUATIOB, YTO
06/1a086T YHUKAJIbHBIMM CBOUCTBAMM, TRKMMM MWUHUMKBMPYET PYUYHON TPYA U GUHAHCOBbIE 3aTPATH,
KaK BkICOKas FMrPOCKONUYHOCTL U BA3KOCTh, a TAIOKE COKPATUT BpeMs NPOU3R0ACTRA.
uTO pmenaert eé uaeasibHbiM KOMIMOHEHTOM PaspatoTaHHbie pellieHUs NPUMEeHUMBI U IS APYTUX
OISl UCNoJIb30BaHUS B NULLEBONA MHOro¢a3HbIX XMMUHECKMX MpoLLeccon, B TOM Ykcne
u ¢papMaLeBTUYECKO! NPOMBILLIIEHHOCTH, A1 NPOU3BOACTEA PAKA MASIO- U KPYTTHOTOHHAKHBIX
KOCMeTUKe, CTPpOoUTENLCTRE U HedpTepobbiue, npoayxTos. COTpyAHWHECTRO € BeAyLMMU
HoBas TexHonorusi No3Bo/IAeT COKPATUTL aKaAeMyHecKMMU MHCTUTYTaMK CTPaHb] Mo3BoNAeT
€e6ecTOMMOCTb M 3KOJSIOMHH@CKYIO Harpy3Ky, HenpephiBHO MOACPHUSUPORATL paspabaThinacMbie
A TAKXE NpeAnosiaraeT ganbHelllee pasBUThe MukpodJIiongHbIe YCTPOIACTBA U NPOrpaMMHoe
0.0 NMWI0THOMU NonynpoMbilLI/IeHHONW YCTaHOBKMU ofecneyueHUe rnoj, HoBhLIE HayUHbIE 33/1a4M, @ TRIOKe
\_ J NPeAIAraTh FOTOBbIE PelleHWUA fJ19 KOMMEPUeTKMX
KOMMaHWUA
{ N\ S J

MepMckuii HayMOHANbLHBIN
MCC/IeAOBATONbCKMI NONMUTEeXHMYSCKMIA
YHUBEPCHTET

YueHbie MepMckoro Monurexa uayuunu
MexaHuYecrKue cBOMCTBA «MOPCKOA
HepxaBeiikuy. eMopckas HepXxaBeikax

wnu cranb 316LSi, koTopas wupoko { )
ucnonkayetcs s HegrenepepaGaruisaiowed, HauuoHanbHbIH MCCNOQOBATANLCKMH
ropHogo6bisaioLeid, 6yMaKHO-LesUTI0JI03HOM

] XMHHHECK°ﬁ MPOMREILLUIEHHOCTU, H“eromck“ﬁ wmpcm"“u“

Onsa usroTorneHus 3D-uapenuii us atoro yHMBepcuTeT MMeHNK H.MU. Jio6avesckoro
MaTepuana Heo6xoauMo NPOROAMTL

MOAENMPOBAHMNE, KOTOPOE TPESYET HRNUUNS YyeHblie YHusepeuteta Jlo6auesckoro
3HAYUTENbHOMN 6a3bi IKCNePUMEHTAIbHBIX pa3paéoTasiu MaTepuan Ans O4UCTKU
uccneqosaHuii. 3TO NOMOXET MAKCUMAJIBHO NPOMbILIEHHBIX OTXOA0B OT CBUHLA U KAOMUSA.
3ddeKTURHO UCMONb3OBATb €@ b AAAUTUBHbIX OH ycTouMB K peakiiM nepenanaM

TeXHONorusax (crnoco6 coafaHus Nagesnua NyTém TeMnepaTyphl

«no6ap/ieHUA» MaTepuasia, TO ecTb MeToq - J

nosiyMeHUsl Magenun cloXxHoi ¢opMbl, NpU
KOTOPOM MATepUasl HRHOCUTCH CJIOH 3a CJlIoeM,
MoCNeAORATE/IEHO) 3a CHET KaUeCTReHHOro
NPOrHO3UpPOBAHUA pesynbTara
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ToMCKMH NOANTOXHWYOCKM I YHHBOPCHTET

YyeHbia MccnagoRaTenbckoil Wxonb
XMMUHYECKMX U GHOMEQULIMHCKNX
TexHonoruii TMY paspaGotasnv HoBbIA
yrnapog-nosiMMepHbili KOMMO3MT HA OCHOBA
acdanibTeHOB — NOBOMHBIX NPOAYKTOB
HedTenepepaboTu, o6nanaolLiuii BLICOKOR
MN1eKTPOrNpPOBROAHOCTBIO U NepCreKTUBHBIA
AR rmbkoii anexTpoHuK. Mcnonesyn
3Hepro3ddexTvaHNi MeTO NasepHoii

o6 pa6OTK, OHU COIOASM MATEPUA

€ HA9KMM MOBEPXHOCTHBIM CONPOTHUB/IEHMEM
M xopolueil MexaHuJYeckold cTabUNbHOCTLIO,
KOTOPbIA MOXET NPUMEHSITECHA B PRISIMUHBIX
YCTPOWCTBAX, BRKJTIIOMAR OATYMKKA

M CYNepPKOHAGHCATOPL]. DTA TEeXHONOrMA
ofiecneyMBRET TOUHLIA KOHTPOJb
MOAMPHUKALMA MOBEPXHOCTH U ABJIAGTCH
3KOnorudecku UMCTol, uto penaer eé
BXOHOMMLECKM BbIroQHLIM PELUeHMEM Q1A
nepepaboTkM yrieBoaopoaHbIX 0TX040B

B NONesHbLI® NPOAYKThI

g

MenzeHckuil rocyaapcTBaHHbH YHHBapCHTET

YyeHbuie [NeHseHcKOro roCyapcTR@HHOTO
yHuBepcureTa B coTpyaHuuectse ¢ HIMIM «Hopotexxs
pa3paboTaiv YHMKANBHbIA nporpaMMHo-
annapatHbiit KoMnnexc ona ropHoaobGoinaloLL e
MPOMEILLJ/IEHHOCTH, KOTOPRIA NOIBOJSIAET TOMHO
onpeaennaTs cMeLleHKe FOpHbLIX Nopoa nocne
BAPLIBHLIX PAGOT, NMPeROCXOAA CylLAcTayloLLMa
sapySexHbie BHasoru. 3T1a MHHOBALIMOHHAR
CUCTEMA COCTOMT U3 MHOMOCNOMKHOrO 3aLMTHOrO
Kopnyca, oSacneuMBAIOLAro yaapornpouHoCTh M
3ALMTY 3MEeKTPOHMKH OT B3pbiBHbIX Bo3gelcTauii.

MHUP3A - Poccuilickuit Texnonoruyeckuil
YHUBEPCHTET

CrieumanucTsl naGoparopui «AnMasHoM
CBY-anexrpoHvkun PTY MUPDA coansanu pap
HOBbLIX TaXHANoruii, KoTophia NOIBONAIOT
NpeBpaTHTb &JIMa3Hbie KPUCTAIUIb

B 3/IeKTPOHHbLIE NPUGOPH = OT OMTOIAKTPOHHBIX
AGTEKTOPOBR YNbTPpAGUONETOBONO AHAMNARCHA

Ao GpicTpoAeHCTBYIOWMX AeTEKTOPOB
KOCMMYSCKMX UATyueHMil. Takue ycTpoiicTea

Ha 60ATCA BOSNAKCTRAA PAAMBLLMK, BHICOKMX
TeMnepaTyp 1 MeXaHU4eckMX NneperpyaoK

B PTY MHUPDA ycnellHO peanuayeTcs npoekT
Mo pA3BUTHIO TeXHOAOrUH aaAMTURHOrO
NPON3BOACTBA B MEKTPOHMKE, B PaMKAX
KOTOPOro co3aaH yHuxansHhuili 3D-npuHTep,
cnocobHLili «BbipallMBATE® MHOrOCNOHHbIe
neyaTHbie NAATH — KI04YEBOM 3/1IeMeHT Beex
CORpPEeMEeHHbIX YCTPOICTR, OT cMapTdoHOR AD
KOCMMUECKOMN TeXHUKM

HAYYHO-OBPA3OBATEJIbHLIE LLEHTPBl MUPOBOI'OC YPOBHA

Ea npuMeHeHMA Ha TONLKO COKPATHT BpeMsi
padoTei goporocToswero obopyacbaHus, HO

W 3HAYMTENLHO YNPOCTHT NpoLece A06hiUM
MOM@eBHEIX MCKOMAAMbBIX, MPAAOCTARNAA AAHHLIG
O HAYASIbHEIX M KOHEMHBIX KOOPAHWHATAX Nopoakl
U OTC/IeXUBAR 8@ NepeMalLeHMe BO BpBMA
B3PLIROR. YCNAHLA NENbITAHWA CUCTaMbI

Ha MNoJINroHe NogTeepauiy ee adPpeKTUBHOCTD,
U B Gnuxaiillee apeMsa oHa 6yAeT aanylueHa

B cepuliHo® NPOMABROACTBD
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HAYYHO-OBPA3OBATENbHbBIE

LLEHTPbI MMPOBOI'O YPOBHHA

(

NepMckMii HAWMOHANRHBIH
MccnapgoRaTanscKMil nonuTrexuMwacKkmil
YHHBOPCHTET

BeToH oCTReTCA HAWEONEE BOCTREOORAHH bIM
CTPOWTANBHBM MATApUAnOM, M B 2023 roay ero
npoMasoncTeo B PFoccun yeenmuunock Ha 10%,
apcrurHys 66,6 mnu mE. OpHaxo nog
Eo3feHCTRMEM BNAMM M MOPO3OR GETOH MOXET
TEPATh NPOMHOCTh, YTO COZARET NPoSnams NpH
CTROMTENECTRE NOZIEMHEL COOPYREHHUH

W dyHpaMeHTaB. Yuerbie MNapmocoro Moanutexa
NpeacTapMnM pelleHMe sTol NpodneMbl,
pazpadoTan OMMMMANbHBA cocTas GeToHAa

€ MOLHPULMPYIOLMMH BOGABKAMM,

NOB LA MMH 8ro BOL0HaNPOHHLABMOCTD.

B coueTaHuM ¢ CyMEpNRaCTUgMKATOROM, KCTopLll
YNyqBaT yoo50yKnaqMERaMOCTh H CHYOKAET
COASPMCAHME BOAL B cMecH, Takokl GetoH
CTAHOBMTCA 50N8a 0ANTOBEYHBIM H HELEXHbIM
B YCROBMAX sKCrUTyaTauuy, Peaynemam
HCCNBNOBRHWA NOKB3bIBAKIT, 4TO NPEEMNBHOS
COOTHOLEHWE A0GAROK IHAUMTENLHO YAYULIAET
IKCMAYSTALMOHHDIE XADAKTAPHCTHUKM GeToHa,
UTO HMEET BAXKHOS IHAUSHWE ANA COBPEMEHHON
CTROWTRNbHON OTPECITH

\,

f

Mopaosckuil rocynapcTasHHbI
yunsapcuTeT MMeHKn H.IL. Orapéisa

Yusrinie Mopnosckoro rocy aapcTeeHHONs
yHusepcuTaTa WM. H.MN. Orapiiaa paapa&orani
MHHOBALMOHHYIY NONMMMEQHYI0 KOMNOSMLMI,
MpepcTaaneHHuiil maTepuan Synet uHTapecaH
NPeaNpHATMAM CTROMTANEHONR O8NRCTH

M MeSensHOMo NPOMIBOLNCTRA W CMOXNET
MCNOIOEBATECA ONA COBOAHMA HANONbHBX

W CTEHOBLD NOKPHTWH, TPOTYAPHDH NAMTKH,
MeSancHEX GACRO0E H NePEropoacK

P

MeHMHCKMA NOCYRAPCTEAHHBIA
YHHBAPCHTST

MeHzeHCKWl rOCYQADCTRAHHLIH YHHEOPCHTET
(FrY) ppapaboran MHHOBALMOHHR
EQMOKOHHO-OMMHHECKMA MAATHWKOEMA SATHMK
YT NA HEKNOHB, KOTOPBA SHEMWTANEHO NOBMCHT
TOUHOCTE MIMEPAHMIA B TAKMX OSNACTAX, KAK
PAKETHO=KOCMHYECKEA OTPAC b, Fe0aBIMA,
CTPOMTIIECTED M MOPHON N0, 3TOT GATHMK
cnocofeH YHKLUMOHWPOBATE B YCIOBMAX
CHNBHBIX NTBKTROMAIHHTHEBIX MOMEX

M IKCTRPEMANBHBN TEMMNEPATYD, B TRKKE
ASMOHCTPURYET BHCOKYIO YYRLTEUTOBHOCTE

#ro 4NA MOHUTOPMHNA COCTOAHMA MHXEHEPH bIX
KOHCTPYKLMWA, HRNpMMap, GypoBbX YCTAHOBOK
B HepTAHOH M razoncH oTpaCAH. YHHKIbHAS
KOHCTPYKLUMA JATYMKRA FAPRHTUPYET Bro
YCTOHUMBOCTE K POOMALIMOHHOMY M TEMNOROMY
an3nefACTEMI, & TRIOKE ofacneuwBeaeT
AONroREYHOCTE M MOXApoGE3onNacHOCTD
Snaroqaps oTCYTCTRUIO 3AKTRPMYBCKMX
KOMMOHEHTOR B MIMEPHTENBHON YacTH

W SMcTpoaeficTBMe, YTE NOIBONRET MCMNONLI0RATE
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MockoBcKMik PMINKO-TeXHHYSCKMH
MHCTUTYT M Beepoceniickuit
Hay4YyHO-McCeoBaTeNnbeKuil

MHCTMTYT ONTMKO-PUIMYECKMX HIMEpeHMIA

YueHuie us MOTU u BHUMO DU npoaenu
HcClejoBaHUA 3/1IeKTPOHHON CTPYKTYpPbI MPaHMLibl
PR3Aena B reTepocTpyKType KpEMHUSA 1M okcuaa
radHHn. MNosTyueHHbie JaHHbIe 06 H3MeHeHUsX
uaru6a 3neKTPOHHLIX 30H NpU HArPERe, A TaIOKe

B pesysibTaTe BEO30eMCTBUA PEHTTEHOBCKOrO
UITyH4EHUSA NO3BONWIM TOHHO ONPEASNUTh
B3aMMHOE PACTIOSIOXEeHMe 30H HA rpaHuLLe pasgesia
10 BaXXHO NS RepUdUKaLIMU MOALTUPOBAHUS NMPU
NpoexTUPOBAaHWUU YCTRPOACTE MUKPO3JIEKTPOHUKM

™

S

LLEHTPbI TPAHCOEPA
TEXHOJIONMHA (LLTT)

7

MexseHCKM rocyAAPCTEEHHBIH
yHuBepcuTer U Canxr-lMerepbyproxmit
roCyAAPCTEOHHLIA INEKTPOTEXHMUSCKHA
yHuBepcuteT «<JI3THU»

YueHsie U3 MeHsbl U CaHKT-TeTepSypra
3anaTeHToRanM crocad AnarHocTtmku
HAHOBIUTIONEHWIA B PA3JTMUHBIX MATePUA/IAX.
Pa3paboTka NOMOXET CO3AaBaTh MaTEpUabl
HOBOIO MNOKO/IeHWH U HAMALT LUMPOKOE NPUMeHeHne
B MUKPO- W HAHO3IEKTPOHUKE

A

OnsA PA3BUTUA MUKPOIJIEKTPOHUKHU
O~N_r0
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Huxeroponcxmii rocyaapcTBeHHbIA
TeXHMYECKWA YHMBOPCHTET
nm, P.E. Anexceesa

Yyenbie Huxeropoacxoro rocyjapcTe@HHOro
TexHW4Yeckoro yHueepcureta (HI'TY)

uM. P. E. Anexceesa B paMKax rnporpammbl
«lpuopuTeT 2030» HALMOHANLHOIO NpoeKTa
«Hayka u yHMBepcuTeTED CO3AATNM YCTPOWCTBO AR
MHTENNEKTYabHBIX ANEKTPUYECKUX CETeA HOROIO
noxoneHuns. TeepaoTenbHbI TpaHCPopMATOPD
npeaHasHa4YeH 4111 NORbILCHUA Ka4YeCTRa
aNeKTRo3HeprUM GLITOBLIX W NPOMBILLLIEHHBIX
noTpeSuTesiei 3a cueT pery/IMpoBaHus
Hanps>xeHus 1 Toxa. Paspatotka MoXxeT 6bimh
MHTepecHa NpoUsBOAUTIAM
anekTpaTexHuyeckoro o6opyaonaHus,
A/1eKTPOCETEBbIM KOMITAHUAM, & TAKOKe
MPOMBILTIEHHBIM U YACTHBIM NOTRESUTENAM.
TeepaorensHbiA TpaHchopMarop criocobeH
3aMEeHUTb 06bl4HbIE TPaHCPOPMaTOpPbI

B CMCTEMAX 3JIeKTpocHabxXxeHus, obecrneumBas
TpebyeMbiil $pyHKLMOHAN, HeoGXOAUMBINA ANA
MHTENNEeKTYyasIbHbIX MIeKTPUHECKUX CETE HOBOIO
nokonexus. CoapaHHbIA OnbITHLINA o6pasel)
TBepgoTensHoro TpaHchopMaTopa HU3KOro
HanpsDkeHHs o6s1aaeT LMPOKUMMU
BO3MOXHOCTAMM U oBecrneYMBasT NMTAHUE
notpebuTesieli 0,4 KB oT ABYX HesaBUCUMbIX
UCTOMHUKOB NepeMeHHOro U NocTOAHHOro
HANpsOXeHUA 6e3 OOMNOJIHUTEsIbHBIX
npeo6pa3sosaTeneil u kKOHTponepos. MoaynbHaa
KOHCTPYKLMA MO3BOJIRET YBESTUYUTD KOJIUHRCTEO
MoAKIIOHaeMbIX UCTOMHUKOR B 38BUCUMOCTU OT
TpeGoBaHUA 3aKA3YMKA. YUeHbie OTMEYRIOT,
TRepAoTenkHbIA TpaHcPoOpMaTop HU3KOTO
Hanps>XxeHWs1 NO3BOSHET COROATL
Bhicok03¢p$eKkTUBHEIA 3/eKTporeHepupy oL Ui
KOMMJIeKC HR OCHOBE BO306HORNAEMBIX MCTOYHHUKOB
3HepruM B coMeTaHHM € TPAAMLMOHHBIMUK
3HeproycraHoBKaMu U ofecneyuTs NapaniensHylo
paboTy HeCko/IbKMX MCTOMHUKOB pacrnpenesieHHo’
reHepaLliy, YTO NoBLILWAET SHepreTU4YecKyo
6e30MacHOCTb ABTOHOMHbIX OGbeKTOB.
MonoxurensHeii 3¢ dexT ana norpeéureneii
[OCTUraeTcs 3a CHYET NOBBILLHMSA HAOeXHOCTU
anekTpocHabxeHusi noTpebuTernei, NORLILLIEHWE
KAYECTEA 3/IeKTPOdHEPIrUK, NepenasaeMoi
noTpebuTensaM, CHYXEHUA NoTePh 3NeKTPO3HEpruu
MpW nepenaye U CHWKEHUs SATPAT

H& 3/IeKTPO3HEPIHIO U YLILEPGOR OT OTKJ/IOMEHUM

™y
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AnA PA3BUTUA NPUBOPOCTPOEHUA

roCygAPCTBEHHOE 3AAAHVME MMHOBPHAYKHA POCCHUHA

MNexnzaHckuil rocypapeTaeHHbIi YHMBRPOHTET

YuaHnie MY aanateHToRANW criocos Ana
COR@PLIAHCTROBAHMA KOHCTPYKLIMA KOHASHCATOPHLIX
YCTAHOROK MMKPOAYTOBOM0 SKCUANPOBAHUS.
WzobpeTeHmne HARALT LWMPOKOS NPUMSHEHME NPK
PA3BMTUM NOBEPXHOCTM MeOMLIMHCKIX W3genui

M B MPOM3ROACTEE NPOMBILYIEHHBIX O6pA3LOR

€ Heo6XoaMMbIMU NOKPHTHAMH. KOHAEeHCRTOPHBIE
YCTRHOBKH MUKPOAYOBOMD OKCUAHPOBABHUA
MCNONbL3YIOT BJ1A NOKPHITUA M3OESMA M3 BEHTWIbHRX
MEeTR/U0B U crnanos. Mizpanua ¢ noaobHuMu
MOKPLITMAMM NPUMEHAIOTCA B MBLUMHOCTPOEHUH,
NpUGOPOCTPoOeHWM, ABMBLIMOHHOM,
PAOMONI@KTROHHOR U ApYrUX oTpacnsxX
npoMuilLeHHOCTU. MpeanoXaHHan KOHAeHCATOpHAR
YCTAHORKA MMKPOAYTOROIS OKCUAMPOBAHUA COCTOMT
M3 UCTOYUHMKA MUTAHMA C ABYMA KNaMMaMK
(zaxmMMaMK ANA COPAMHOHUA ANOKTPHMECKMX
NpoBOAOB ¢ NpuBopamu)

U ransaaHUYackoi Availku (RAHHA € ANTAKTPASIMTOM,

B KOTOPYIO NoMelleHbl ARA /IAKTPOAA — AHOJ,

M kaToq). YeTaHoBKA ocHALGHA GNOKOM yrpaBISHUA.
YHUKANBHOC TS M306PETEHURA 38KTIONSBTCH B HOBOM
CX@MOTEXHMHECKOM PBLLIGHMH M Cnocobe
OCYLLECTBIEHUA PErYIMPOBIM CMITRI TOKA,
Bnaropgapa uccnenoBaHHI0 HAYHHOMO KOJI/IEKTUBA
MY crano BoIMOXHEIM MEHATE HANPAXEHUE
NoaaBaeMoro TOKA BO BPeMs HAHECEHUA MOKPLITHA
6£3 OTXIIONEHMA MCTOUHWKA MUTAHHA M PacLUMPMTE
BO3MOXCHOCTH YNpab/ieHMA KOHAEHCATOPHOM
YCTAHORKOH MUKPOAYTOROrS OKCUAMPOBAHUA,

2T0 OTKPhLIRAGT HOBLIA ROBMOXHOCTH B AMFOTORTAHUMU
Aetaneii ¢ HeOGXOAMMBIM MOKPLITUAM.
UHHoRaLUKOHHEIR NPOAYKT — ARTOMATUAMPOBAHHASA
MHTRNNEKTYANBHAA CHCTAMA A5 CMHTE3A NOKPLITHIA
€ 3AfAHHEIMW CEOMCTRAMM MOXET HAMTH NPUMEHOHWE
B PAXTMYHBIX GENACTAX NPOMMLINEHHOCTH

HauuwoHansunifi mconeposaTennckmit Hixeropoacxuil rocy apCraeHHbIN

yHupepcuTeT MMeHM H. U. NloGavesckoro

B YHuepcureTe Jlo6auesckoro cosaanu npubop
BJNIA UZYUEHWA caMoli esapaxeHHoM» o6nacTH
aTMochephl. ATMachepa 3aMNH UMEET CNOUCTYIO
CTPYKTYRY: B KAX/1OM CFlo@ PARTAYBIOTCA COCTAR
rasa 4 ero teMnepatypa. Ho Haubonee MHTepecHOW
€ TOMKM 3peHUS PAAMOCASAU 061acThio ATMOCHePD
ydeHble cuMTalor MoHocdepy (B0-1000 kM

OT NOBREPXHOCTH 3@Miu), FOe HAXOAATCH
SAPAMEHHBI® HYACTULIM — UOHDBI, CBOGOAHBIO
paauxkans 1 3exTpoHsl, UoHocdepa umeer

C/OXHYIO CTPYKTYPY M NOABEPXeHA MIMEHEHUAM,
NPOMCXOAALLMM OT HECKO/ILKMX CEKYHA A0
HACKO/LKUX NaT. A COCTORHWE 3TOMO CNos
ATMOCG@PE MOXAT OKA3ZLIBATL CYLLISCTRAHHO®
BAMSIHM@ HA PACTpPOCTRAHEHUE PAfiUORITH. HoRoe
ycTpoiicTRO — UMOHOSOHJ, — NOMOXAT YUaHbIM
noapobHee yaHaTh 06 ocobeHHOCTSX MoHochaph
1 obecneunTb HAABXHYIO KOPOTKOBO/IHOBYID CBA3D
ANA rpaxaaHcxoi asumaumm m MYC, NMpubop yxe
3anyLweH HE HeCKONIbKUX NOIMroHax



Ons pa3suTusa NnpubopoCcTpoeHUs

®n «PASBUTUE OTEYECTBEHHOIO NPUBOPOCTPOEHUSA
FPAXXOAHCKOIO HASHAYEHUA ANA HAY4YHbIX

UCCNEAOBAHUN»

4

MockoBCKMIA rocyapCcTBeHHbIH
TeXHMYeCKMIH YHUBEpPCHUTET
umM. H.3. Baymana

B MI'TY umM. H.2. BaymaHa pa3spa6oTaHbl

4 mopenu 6ecceTOUYHbIX UICTOYHUKOB UOHOB.
YcTpoiicTBa NnpeAHa3sHaveHbl ANA reHepaumm
CUJIbHO PACXOAALLMXCH YCKOPEHHbIX NYYKOB
MOHOB B YC/IOBUAX BaKkyyMa. 2To nepBas
paspab6otka MI'TY umM. H.2. BayMaHa, cospaHHas
B paMkax nporpamMmbl HayuHoro
npuéopocTtpoeHus. Paspa6oTtaHHble B MI'TY

M. H.2. BaymaHa MOHHbIE NCTOYHUKK cepun
«BUWN» npn3BaHbl NOAHOCTBIO 3aMeCcTUTb
MMMOPTHbIE AHANOMM Ha POCCUACKMUX
NpeAnpUATUAX PAANO3NIEKTPOHHOMK,
MUKPO3/1IeKTPOHHOMU 1 ONTUYECKOMN
npomebiwneHHocTu. Konnektneom HOLY,
«MNoHHO-NNasmeHHble TexHonorum» MITY

umM. H.2. BayMaHa co3faHbl yeTbipe Mogenu,
paccuuTaHHble Ha MowHocTu 0,4 kBT, 1,5 kBT, 3,0
KBT 1 4,5 kBT, u nonHbiii KOMNnekT
AOKYMEHTaLMK ANA UX CepUIMHOro
npoussoacTea. MexaHM3M noHU3aLUM

B CKPELLEHHbBIX 3/IeKTPUYECKOM U MarHUTHOM
NnosAX NO3BONIAET UCTOYHUKAM cepun «BUN»
pa6éoraTb NpakTU4eCcKn Ha N6oM
rasoo6pa3sHoM BellecTBe, BKJIIOYasas XMMUYEeCKU
aKkTUBHble. PeanusyemMble N1IOTHOCTU MOHHOTO
Toka go 20 A/M? u sHeprum go 300 3B nogxoant
015l NPUMEHEHUSA B TEXHONMOMMYeCcKMX npoueccax
MOHHOr O TPaB/IEHUA U aCCUCTUPOBAHMS, & TaKXe
B9l TOHKOI HaHOopa3MepHoW o6paboTku
NOoBepPXHOCTH

/

MockoBcKMii PUIMKO-TeXHNUCCKMA
UHCTHUTYT

.

B MockoBckoM $U3UKO-TEXHUUECKOM UHCTUTYTE
(M®TU) paspaboTaHbl ABe MOAENU PAMaHOBCKUX
CNEeKTPOMETPOB: Ha AJ/IMHbI BOJIH BO36YyXAAloLLero
nasepHoro usnyyeHus 785 HM 1 1064 HM u3
oTeyecTBeHHbIX KOMMAeKTyLwWmux. PaMmaHoBckuii
CNEeKTPOMETP € ASIMHOWU BOJNHbI 785 HM
npeacTasnaeT co6oil yHuBepcasbHbIi
MHCTPYMEHT ANA aHanusa u naeHtudpukaumm
XUMUYECKOro cocTaBa BellecTB lo6on npupoabl.
Mpun cywecTBeHHO MeHbLUe KOHeYHO CTOMMOCTU
Ha POCCUIACKOM PbiHKE OH NMPOAEMOHCTPUPOBan
COOTBETCTBME MUPOBbIM CTaHAapTaM KavyecTaa.
Pa3pa6oTumMkum NOACHUIK, YTO OTEeYeCTBEHHbIN
CNEeKTPOMETP OT/INYAIOT LUIMPOKUIA CNeKTpasibHbIA
Anana3soH (4eM OH K1pe, TeM 6orblle BeLLecTB
MOXeT AeTeKTUPOBaTb NPUEOP), BO3IMOXHOCTb
peanusaummn B pasninyHbix ¢opM-dakTopax noa,
KOHKpPeTHble 3aA4a4m, NOIHOCTbIO poccuitckoe MO.
Euie oagHO NpenMyLLecTBO — B CTOUMOCTM.

OH 6onee 4yeM B NonTopa pasa gelwesne
$yHKLMOHaNbHBIX 3apy6eXHbIX aHasIoros

r

HauuoHanbHbIi UCCNeQOBATENbCKUA
fApepHbii yHusepceuter cMUD®U»

B HAAY MUOMU paspabatbiBaeTcs nepsbiin
POCCUIACKMIA TAHAEMHBIA MAcC-CNeKTpoMeTp —

3To Npubop 4151 KONMHECTBEHHOIO aHanusa

B HaY“HBIX UCCNEIOBAHMAX, MeAVLIHE,
dapmMaLieBTUKE, MOHUTOPUHI € XXMBOTHOBOAHYECKOMN
M pacTeHUeBOAYECKON NPOAYKLIMK.

OH nosBonfeT naeHTMGULMPOBATL BELLECTBO

W onpeaenaTb ero coaepxaHue B npobe. B 2024
rofy 3aBepLUEeHbl NpeABapUTesIbHbie UCTIbITAaHUSA
onbITHbIX 06pasuos no 6 npubopam
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Ons PASBUTUA OYHOAMEHTAJIbHbIX
HAYYHbIX UCCJTIEQOBAHUM

i G

HaumoHanbHbIA HCCNeAOBATNLCKMI
Tomcxkuii rocypapcrbeHHblil yHMBepCUTeT

ToMckMiA rocyaapCTBeHHBIA YHUB@pCUTeT
npuobpen Horoe o6opyAoBaHue gNA
cynepkomnblotepa CKU® Cyberia. Bnarogaps
HoBOM TexHuke duaumkm TIY cMoryT
ofSpabaTbiBaTbh SonbluMe oSbeMbl AaHHBIX A4
MpoeKToB oTe4yecTBeHHOro Cynepkonnaiigepa

NICA
\. J/
rd N
Hayxorpap KonbLoso

B Haykorpapae KonbLorso Hoeocnbupckoi
061acTH yCNeLwHo 3aBepLUMIICH 3aMnycK
NUHEAHOrO YCKOPUTENS B paMKax NpoeKkTa
CKHU®, koTOpbiii CTAHET CTAPTOBOM CTYMNeHbIO
YHUKANBHOIO YyCKOPUTENbHOrO KOMIUIEKCA.
YueHble NosyuMsn NMy-oK 3/1eKTpoHOB

¢ aHepruei 200 MUNAMOHOR 3N1EKTPOHBOJILT,
YTO CTaJ10 BO3MOXHbIM Snarofaps 6bicTpoi

u cnaxeHHoi paboTte cneuManucTos,
3aBeplUMBLUMX YCTAHOBKY 38 PeKOpAHOo
KOPOTKWIA CpOK — MeHee NonyTopa MecALeB.
3TOT YCcKOopMTeNb, 06n1aaaloWmni NpopbIBHbIMKU
XapaKTepucTUkamMu, SyAeT rpath pellaoLyo
posib B co3aHuM HoReliLllero UCTOYHMKA
CMHXPOTPOHHOIO U3NTyJeHUs NOKONeHUs 4+

\ 2
4 “
LK CKMD

PaspaboTka NOMOXeT BO MHOrMX 06/1acTAX
Hayku — OT XMMUWN U GMONoruu o apxeonorum

U MeAuULUHBI, UHXeHepbl 3aMeHUIIM UMNOPTHLIE
[ETANU U NPaKTUYECKU CNACSU OAHY U3
KkpynHeALmnx Hay4Hbix cTpoek. CuUpckui
KO/bUEeBOi UCTOYHUK POTOHOB — OH xe CKUD —
nosyMUn KIloYeBbie KOMNOHEHTE., B nanbHeliueM
yctaHoBka CKU® noaeonur usyvarts MaTepuio
Ha aTOMaPHOM YPOBHE W NMOJIyMaTh HOBLIE
dyHaaMeHTaNbHbIe 3HaHUA. Ha MOMeHT 3anycka
APKOCTb M3NyHeHUs CUHXPOTPpOHA SyaeT
pexKopAHoOli B Mupe
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ToMcKMA rocyAAPCTBeHHBIA YHHBOPCHTET
M MHETMTYT apepHOil $UaIMKK UMeHM
.. Byaxepa CO PAH

HDetextop GINTOS, paspaboTaHHbIA y4eHbIMK
TomMckoro rocynapcrseHHoOro YyHHeepcureTa

m UA® CO PAH pna LieHTpa KONNEKTUBHOIO
nonb3aobaHuA «CUBMPCKMA KOonNbLeBOH UCTOYHUK
dotonob» (LKM «CKUD»), npeacTabnaeTt coboii
MHHOBALIMOHHO® YCTPOMCTBO HA OCHOBE
apceHUAa rasuius, KoMNeHCMpPOBAHHONO XPOMOM.
JToT KOOPAUHATHLINA fleTekTop cnocobeH
BbIAEPXWBATE O4EHb BRICOKME NOTOKK 3HEPrix
u oSecne4ynBATb CheMKy €O ckopocTsio ao 10
MUIJIMOHOB KAAPOB B COKYHAY, 4UTO NOIBOSINAT
UcciefoBaTh peakLuio MaTepuasioB Ha
UMIy/IbCHbIE TEMNJIOBbIE U MeXaHU4YeCcKUue
HArpy3KM, a TaKke AUHAMUYECKUE NPOLLECCH],
TaKMe KaK pacnpocTpaHeHue YARPHBIX BOSH.
GINTOS BBIBOAMT HA HOBbLIA ypOBeHD
BOSMOXHGCTU CUHXPOTPOHHBIX UCCIIe0BAHWUMH,
peluas 3afa4u, cBsi3aHHbIe ¢ QHAJTUIOM
BLICOKO3HEPreTU4ECKOro PeHTreHORCKOre
U3JTYHEHUSA, U COMETAET B cefe NoBLILIEHHYI0
PAAMALMOHHYIO CTOMKOCTh U HyBCTBUTENIbHOCTD.
Ero cosnaHue He TOJIbKO PacCluMpaeT
UHCTPYMeHTaNbHylo 6asy ana
UcCNeOBATEILCKUX NPOEKTOB, HO M 3HAMEHYET
co60if 3HAUMTeNbHBIA TeEXHONOrMYeCKUA NpopHIB
Ha NyTH K obecrneyeH o pOCCUMCKMX HAaYYHbIX
uccnenoBaHUiA COBPeMeHHbIMU OeTeKTOPHbIMU
cUucTeMamu

HAYHHO-OBPA3OBATEJIbHbIE

LIEHTPbl MUPOBOI'O YPOBHA

'4

MHCTHTYT 6MOOPraHMYecKoi XMMMM
MM. akageMmuxos M.M. LeMsxuHa
u [0.A. Opumnnuxkosa PAH

B ML UBX PAH ycTaHOBUAY MyNbhTUMOAANBHEIA
MUKPOCKON € pyHKL MO CKaHMPYIOLLeH
MUKPOCKONUU MOHHOM NpoBoauMocTy Niegra
Spectra. OH paclMpus1 BO3SMOXHOCTH YMeHbIX 4J1f
U3yueHUs TAKUX NPOLECcCcOB B XUBLIX KJIETKAX,
KaK, HarnpvMep, KaHLeporeHes, TPAHCNopT
MoneKky’, kfeTouHsle KOMMYHUMKALIMM pa3Horo

YPOBHA




MOPCKME 3KCNEAMLIMMA

£ £ '
MypmManckuii mopcxkoii Snonornuecxuit TioMeHcKuil rocy AapCTRaHHDbIN
MHCTHTYT YHMBEPCHTET
YHMKANbHBIE GAHHME O MOPCKMX IKOCHCTEMAX B TwomlY pazpaborann cnocod nonHo#
» BapaHussoM, KapckoMm MOPAX M B COBSpHOM MpEpAGOTKH OKEHMOOR YIEGpOOA B TOUIHED
NepssMToM okeaHe OGHAPYIUAM YueHble MMBA M CHpbLE ANA XHMHYECKOH NPOMBILLASHHOCTH,
PAH. HayuHo-MCCNeaOBATENLCKOA CYOHO B ero oCHOBS NEXMT HCNONLICBAHWE
aflanbHWE 3eNeHUbN 3RBAPILMID MOPCKHa COZQAHHONO MMM KATANIMZATOPS HA OCHOB&
HAaYUHEBIE MCCNERORAHNWSA, KOTORBE NPOROAMIHCH HHKENA M Lennnnoss — neSouHNi npoayxr
B pafoHAN BHCOKOLIMPOTHRIX ARNMENAroR CANBCKOra NOSAHCTRA, NPOM3BOAMMBIH
WnuuSeprax 1 Iemna CpaHuya-Hockdna, B OIPOMHBIX KO/TMYRCTBAX exeroaHe. Cnocol
B oxTRfpe-HOARSPE B YCMOBMAX NOMAPHOA HOYM CHUXAAT BPEAHO® BOIOSRCTEMNE HA JKONOrHID
MCCNENOBATEAM NONYUXAW YHUKANBHBE JAHHEE .\
0 MOPCKMX 3KOCWMCTEMAX HE BEKDEOM pa3pese
aKonbcxmil Mepuguasy B BapsHussoM Mope, Ve .
B xenofiax Ceatol AHHL B KapckoM Mope
" mpﬂHu-BHmPH!E: CesapHoM JlapoarTaM Tynecxuil rocynapcrseHHbii
oKenHe, B nocenke BapeHySypr Ha apx.
WinvuSeprad. IKCNeqMUMa OpraHAsoBaHa NAnAroruieckuii yHusapcuTer
B pAMKAX HEALMOHANKHOMD NpoeTa «Hayka uM. J1.H. Toncroro
H YHHBEpPCHTaTH®
\ CaTpyaHWMKK NESOPATOPMM XMMHH W 3KONOrMH

MONOAEXHDBIE

NABOPATOPHUM

F i

Mexbysopcxuil xkamnyc Enpaszmiicnoro
HAYYHO-O0PASDBATANbHOrD LONTPA
MMPpOBOrO YPORHA B Yda

Monono# ysaHbil MexmyzoscKoro KEMMyCE Y
AmuvTpuii Koptsanos paspatotan metag, no
MPEARAIEHWK TORCHHLDE BRLLACTE B SE30MACHBE,
Peub MAST O AE3AKTURSLIMM TOKCHUHED FIOMMLIMICAM-
HECKMX APCMATMHICKMX YTIBCO0POOOR,

3TK YTNEEDA0POON ABMAIOTCA OTXOOAMMW NPOMbIL =
JIHHLEE NPOV3BOACTE, TRKMY KAK KOKCONMMHYaCKME,
METRTYPrMUSCKHE M HedTanapepaGaThIBRINLLAS
SARCALL OHM TRIOKE MOFYT NOMSAATE B OKPYKA-
MOLLLY K CPBTY M3 OTONMTENBHBIN CHETEM,
MPEANPYATHN TEIIOIHEPIBTHKMN, REMALIAA,
asTomMolunbHEre M BOOHONo TREHCNOpTA. CeroaHA
METaA, NpoxonMT anpoSalyWio Ha Gasa Kahenpsl
feiasneckold XMW M XMMIECKOA SKanormm
MHETUTYTE XUMMM 1 3ALIMTE B UDESRLRLS AHLIX
curydupmax YYHWT. B Syoywee ero Moo Syasr
HCNONbIOBATL HE KOKCONMMMNSCKHN,
METRJLTYPrMYecKMX M HegmanapepaameaoLyn
MPEANPMATHAX

nous ¥YHuRepcuTeta fleaa TONCTOro HeAaRHO
pPaspabOTANMN NEPLNEKTHBHBIN MeTOA COAAHMA
cOpSEHTOR ONA MPPeKTURHON OUMCTRH
NOYBEHHBIX M BOJHMX IKOCHCTEM OT THXQbD
MeTannoe. B ceoeh paloTea vccnepoaaTand
MOAWPHMLWPOBANK DErAHOMNMHE, APMPOHHbIS
FAMHWCTEHE MMHEDANB!, ACGABNAR M MIMEHAR
OPpraHMYLELKNE MONEKYNb, M NPOAHANHMIARORAN K
CORBDEMEHHLIA TEXHOIIOM A MX NOSTYH@HWUA

€ MCNONb30BAHWEM PANWMAINLMKXEA N0 COCTABY
NoOBEePXHOCTHO-BKTMBEHbIX BawecTs ([TAB).
BamHbIM ACMEKTOM WX NOAKGAA ABSASTCA
COOTRATCTRME TREGOBAHWAM «CBEMEHON XUMULDs,
HTQ NOOEalyMOEMT MCNONEEOBAH NS
HETYPAIBHMX KOMMOHIHTOE 4NR MOgUMKALMM
copSantos. Komanpa ofSHapymxwna, yro
MoAUGHMPHUMPOBAHHEE KETHOHHBMMIA

M aHMCHHbIMK MAB opraHornMHe
AEMOHCTEMPY IOT HAMAYH W HNE XADaKTERMCTAH
NOrNOWEHNA THXENHX MET1108, OAHAKD
M3y4YeHME HBMOHOraHHbMX M aMdoTepHbiX MNAB
OTEPMBABT HOBLIE MOPWADHTE [IA YITYHILeHWA
CUMCTHMTEN bHEIX TexHonorMil. MomyueHHbe
PEAYALTATE H HMIMKO-XHMMHUSLKOS
CSOCHOBSHAS NPOLACCOR COPOLMM MOCTY AT
OCHOBOW OJ1A O8J1bH@MWMK HCCNeoBaHWE

M NOMOTYT 3ANOAHWTE CYIecTBYIOWMA Npoban
B MMPOBOH XMMHuackol Hayke

SVBASS
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4 waunonanbHeie X
NMPUOPUTETHI

PE3YJIbTATbl COLULNOJIOrMYECKOIO
UCCNEAOBAHUA «OCHOBHBIE MHAEKCDI
OECATUNETUA HAYKMU U TEXHOJIOT UN»

LIE/Tb UCCNEOOBAHMS QQE
MOHKUTOPHHI BOCNIPUATHA HACGN@HMEM HAYKW B POccuM, OTHOLIQHWA j

K HAYUYHbIM HCCNIEAOBAHUAM, HAYYHBIM NPodecCHAM, B TOM MMC@ BLILOM
no NPUOPHUTETHLIM HANPAB/IGHMAM OOCATUNOTHA HAYKK B Poccun TR 1587 Ry

MHTEPeCYIOTCH HAYUHBIMU
OTKPbITUAMH
W MCCefoBaAHUAMMK

73%

COrJ1aCHbl, 4TO
B COBP@MeHHOMN
POCCMIACKON HAyKe
COBOPLIAIOTCA
cepbesHbie OTKPbITUA,
OKasbiBAIOWMHE BNUAHUE
Ha pasBuTHe obliecTBa

BcTpevanu B CMU/
MHTEPHETE MaTepHanbl
06 oTevecTBeHHOM
HayKe M TeXHONOruaX

Tg,i AS/

s 5”(‘33

ponurenel cuuTaloT
Hayky
NpUBNeKATeNbHOM!
npodeccMoHanbHOK
chepoii oNA cBoUX
aereit

AHHOW AHKETE

AOBEPAIOT MHEHUIO ropoATCA COBpeMeHHOR
COBPEeMEeHHBIX pPOCCHIHCKO HayKO#H
POCCHACKUX YHeHbIX

oTMeuvaloT pocT npecTuxall CTYAeHTOR XOTeNM bl
y4eHbIX B poccuiickomM CBA3aTh CBOIO KApPbLepy
ofuecTee 3a NOCNEAHWIA C HAYKOIA
roa

I ANA AOCTUXEHUA TEXHONOMMYECKOI O IMAEPCTBA
I HEOBXOAWMO PA3BUBATD

TEXHUYECKME

CE/IbCKO-
XO3ANCTBEHHDIE

a2 HAYKU







MHO®OPMALIMOHHBIE MATEPUAITIDbI
no HAUBOJIEE 3HAYUMDBIM
MEPOIMNPUATUAM U PE3YJIbTATAM
HALUUOHAJIbHOIO NMPOEKTA

«HAYKA
U YHUBEPCUTETbI»

UTOIM 2024 T.



