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HALUMOHAJIbHbBIN MPOEKT
«HAYKA N YHUBEPCUTETbI»

BKJIAZ B COUMATIBHO-
3KOHOMUYECKOE

U TEXHOJTOMMYECKOE
PA3BUTUE POCCUMU

CUJIbHbIE HAYKA
U OBPASOBAHUE

- BaxHble aneMeHThI
MO3NLINOHUPOBAHUS
rocygapcrea. VMiMeHHo

. AaHHble chepbl
obecrievymBaloT ero
UHTENNEKTYanbHbIN
NOTEHLMAS, PasBUTUE
TEXHONOIMNIA U MHHOBALLUNA,
SKOHOMUKN 1 OBLLEeCTBA.
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NMPUOPUTETDI B PEAJIMSALINA
HALMNOHAJIBHOIO NMPOEKTA

obecneveHe TEXHOIOMMYECKOr O CyBepeHUTETa MO MPUOPUTETHbLIM
. OTpAac/saM 3a CHeT paspaboTkm COBCTBEHHBIX TEXHOMOM M U GOPMUPOBAHMSA
6naronpuaTHOM cpeabl ONA UX BHeApPeHUs

=

POPMUPOBAHMI

MHHOBALIMOHHON MHOPACTPYKTYPbI HaYYHbIX UCCNe0BaHUI U Pa3paboTok
@g Ha OCHOBE MHTErpaumm YHMBEPCUTETOB M HAYYHbIX OpPraHu3aLmni, ux
Koonepauum ¢ opraHmMsaLmnsaMm peasibHOro CekTopa 3KOHOMUKN

%1 BbICOKOTEXHOTOrMYeCcKOoM cpeabl /15 MPOBeaeHMUs HOBbIX HAyYHbIX
nccnenoBaHun U paspaboTok

,  LEsSIOCTHOM CUCTEMbI MOATOTOBKU U MPOdECCMOHATBHOIO POCTAa HAYYHbIX
%) M HayYHO-Nefarormyeckmx Kaapos

HALUMOHA/BbHbIN MPOEKT
BJIUSIET HA OOCTUXXEHUE

O6ecneyeHue npucyTcteus PO
B YncCne AeCAaTn BeAyLMX CTpaH
MUpa Mo o6BbLEMY HayYHbIX
nccnegoBaHMM 1 paspaboTok,

= B TOM YMCSIe 3a CYET CO3AaHNA
3pPeKTUBHOM CUCTEMBI BbICLLETO
Bo3MOXHOCTU obpazoBaHusa
ANs caMopeannsaumm
Y Pa3BUTHA TANIAHTOB ObecneyeHmre TeMna pocra

Ba/IOBOIO BHYTPEHHEro npoaykTa
CTPaHbl BbilLe CPEAHEMUPOBOrO NPU
COXpPaHeHUN MakpO3IKOHOMUYECKOM
CTAabUBHOCTM

ObecneyeHne TeMna ycTom4ymeoro
pocTa OXO00B HACE/IEHUS U YPOBHSA
NEeHCMOHHOI O 0becneyYeHus

He Huxe UHONaUMn

HoCcToOMHbIN, 5bPEKTUBHBIN
TPYA 1 yCneLwHoe
NPeANnPUHUMATENBCTBO
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MO UTOTAM 2023 TOOA

DOCTUTHYTblI NTOKA3ATEJIA

MECTO

Poccumnckom Qegepamm
Nno 06beMy Hay4HbIX

nccneaoBaHuin U paspaboTok,
B TOM YMCSIE 38 CHET CO3OaHUS

3dPeKTUBHOM CUCTEMBI
BbicLlero o6pasoBaHus

16

Poccuimickom
Qepepaumm

no o6vemy HAOKP
B CEKTOpPE BbICLUEro
obpazoBaHus

MECTO

oTeYeCTBEHHbIX TEXHOMOrmm
WNCNOMb3YHOTCSH
opraHM3aumnaMU peasnbHOro
CeKkTopa 3KOHOMUKMN

KBajpaTHbIX MEeTpoB
nnowanet HoBbiX O6BEKTOR
KaMnycoB, BBEOEHHbIX

B 3KCMyaTaLmio

HOBbIX MECT, CO3AaHHbIX
B KaMmycax ons npoxmsaHus
06yYaLWMNXCA, HAYYHO-
negarornvyeckmnx U Hay4dHbix
PaboTHMKOB

ThicsY py6neii/uenoBeka
TEXHUYECKAA BOOPYXEHHOCTb
CeKTopa MccneaoBaHui

M paspaboTok

Aons nccneposareneu

B Bo3pacTte 0o 39 net B o6uen
YUCEHHOCTU POCCUNCKUX
nccnepgoBartenen

nons npogeccopcko-
npenopaeaTenbCKoro cocraBa
B Bo3pacTe 40 39 netT B 06Len
YUCNEHHOCTU MPOPECCopPCKo-
rnpenogaBaTelbCKOro coctasa

AONSA acCNUPaHTOB
MU comckarenew, 3alnTUBLUMX
KaHougaTckme guccepraumm

N OCTABLUMXCS B CEKTOPE HAayKM
M BbiCLUero o6pasosaHus

[OJISl TPYAOYCTPOEHHbIX
BbINYCKHUKOB
obpaszoBaTenbHbIX
opraHusaumi BeiCLLIEero
obpazoBaHuA

OTHOLUEHUE BHEGIOOXKETHbIX
CpencTB U 6100 KeTHbIX
acCcUrHoBaHu B cocTaBe
BHYTPEHHUX 3aTpar

Ha nccnefoBaHus 1 paspaboTkim

cy6bekToB P®, Ha Tepputopumn
KOTOpPbIX 0BpasoBaTesibHble
opraHusauum BbiCLLIEro
obpa3oBaHua BXOOAT

B MOCKOBCKUI MeXAYyHapoaHbii
PENTUHT «TpKn MUCCUU
yHuBepcuTeTa»

TbICAY CTYOEHTOB, O6y4YaroLmxca
no obpazoBaTesbHbIM
nporpamMMam BbICLLEro
obpaszoBaHNa C NpasoM
nosyvyeHUs Ha 6ecniaTHoM
OCHOBE [0MNONHUTEIbHOM
kBanubukaumm

MWNNMOHA YenoBeK, MPoLUeaLmnX
obyueHue No SOMONHUTETbHbIM
npodeccrnoHanbHbIM
nporpamMmam B obpa3oBaTefbHbIX
opraHusaumnsax BbiCLLero
06pa3oBaHMs, B TOM Yucne
nocpeacTBOM OHMNANMH-KYPCOB

ThICAY MecCT
AOCTYNHOCTb 6ecnaaTHoOro
BblCLIero obpaszoBaHus

(He MeHee 50 % BbINYCKHUKOB
WKONM, 3aBEPLUMBLUMX OBYyYeHUe
no NporpamMMamM cpeaHero
obuero obpazoBaHug,
obecneyeHbl BHOOXETHLIMK
MecTaMm OJ19 O4HOro O6yYeHUs
B o6pasoBaTenbHbIX
opraHusaLmax BbiCLWEro
o6pa3oBaHMA) C yYeTOM
MPUOPUTETHOIO HaMpPAaBAeHUA
OIOOXETHBIX MECT B PervOHbl
(3a ucknoveHmnem Mocksbl

n CaHkT-lNeTepbypra)
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UTOIn HALIMOHAJ'IbHOI'O
I'IPOEKTA «H

HaumnoHalJibHasA
nccnengoBatesibCkad
KOMMbOTEPHAaA CeTb
HOBOIO NOKOJ1IEHNA

10

cneunanmnanpoBaHHblX

y4eBHbIX HAYYHbIX
LeHTpOoB

15

Hay4HO-

obpazoBaTenbHbIX

LLeHTPOB MUPOBOro
YPOBHS

151

nabopartopus
MMPOBOIrO YPOBHS
nom pykoBOOACTBOM
BeAYLMX YYEHbIX

132

ydyacTHUKa
[MporpamMmbl
«[MpropnTtet-2030%»

LeHTpa reHOMHbIX
nccienoBaHuUim
MUPOBOIO YPOBHA

10

HAYUYHbIX LIeHTPOB
MUPOBOIO YPOBHSA
no npuopuTeTam
Hay4HO-
TEXHOJIOrMYeckoro
PasBUTUSA

17
NpPOEeKTOB

coBpeMeHHbIX
KaMrycos

7

06BbEeKTOB BBeAeHbI
B 3KCMyaTaLmio

35

cenekKyMoHHO-
ceMeHOBOOYEeCKMX

n cenekKumnoHHO-
naemMeHHbIX LeHTPOB

198

BeAyLMX
opraHusaumm
obHoBMAN
npubopHyto 6asy

B 2023 Iroany

MeXOyHapoaHbIX
MaTeMaTn4yeckmnx
LUeHTpa MUPOBOIro

YPOBHS

19

NMHXWNHUNPUHIOBbLIX

LEeHTpOB

38

LEeHTpOB
TpaHcdepa
TeXHOMOr UM

38

MOPCKUX
akcneguumm

740

MONOOEXHbIX
naéopatopum

HOBbIX
o6LLEeXNTUN

98

OTPEMOHTUPOBAHHbIX
obLWEXNTUN

12

pernoHanbHbIX
Hay4YHO-
obpa3soBaTesibHbIX
MaTeMaTU4eckux
LeHTpOB

24

LeHTpa
HauvoHanbHom
TeXHOTOrM4yeckom

NHULLMATUBbI

138

noaaep>XXaHHbIX
MPOeKTOB
Mo CO34aHMUIO
BbICOKOTEXHOMOrMYHOIro
rnpousBoACcTBa

POCCUNCKUX
XypHanos
MHOEKCUPYHOTCS
B MEXAYHapOOHbIX

6a3sax Hay4Horo
LMTUPOBAHUS
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DEAEPANBHBLIA NPOEKT
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NCCNEOOBATEJIbCKOE
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3aperncTpMpoBaHHbIX
O6BEKTOB UHTENNEKTYa TbHOM
COBCTBEHHOCTY, 2aBTOPAMM
KOTOPbIX ABNAOTCS PabOTHUKM
naéopaTopuin MUPOBOIr o YPOBHS

BEHE®ULLUAPDBI

Y4yeHble 1 Mosioable nccnenoBartenm
PervoHbl (cy6bekTbl PD)

CryneHTbl

YHuBEpCUTETHI

HayuyHo-unccnegosatenbckme
opraHmsaymm

Y4eHble n Monoabie nccnenoBaTenm
PervioHbl (cybbekTbl PD)

CTyaeHTbI

PervioHbl (cy6bekTsl PD)
YHuBepcuTeTHI

HayHHo—Mccne,u,osaTen bCKUe
opraHunzauumn

YuyeHble u MonoAablie nccnegosatenn

CryaeHThbl

YueHble u Monogble nccnegoBarTenu

CryneHTbl

YHuBEpPCUTETBI 1 HAYyYHO-
nccnepoBaTesibckie opraHnsanmm

Y4eHble v MONoaple UccnenoBaTenm
PervioHbl (cy6bekTbl PD)

CrygeHThbl

YYHEHbIE N MOJTOObIE
UCCJIEAOBATEJIU

BO3MOXHOCTL peanm3aLmm HayYHbiX 1 0B8Pa30BaTENbHbIX
NEOEKTOB Ha KaYeCTBEHHO HOBOM YPOBHE, YAYYLLEHME YCIOBUM
TPYA&, NOBbILIEHWE KBANUPUKALMK U MPODECCUOHANBHLIN POCT

340 TbIC.

417 MmnH

9Q

1584

340 TbIC.

417 MnH

1584

340 TbIC.
4,17 MnH

340 TbiC.

417 MAH
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rPaHTOB, MOMYyYeHHbIX 3a BpeMs
BbINO/THEHUA HAYYHbIX
nccnefoBaHUi, PYKOBOAMUTENAMMU
KOTOPbIX ABNAOTCH PABOTHUKM
NabopaTopmii MUPOBOIO YPOBHS




1227 MPOEKT MO NMPUOPUTETAM 0% npoeKToB, peannsyembix

HAYYHO-TEXHONOMNMYECKOIro T BepYLUMMM yHeHbIMM
PA3BUTUS NOALEP)KAH,
M3 HUX: e 72 npoeKTa, peanusyeMmbix

oTAeNbHbIMU HAYYHbIMU FpynNNaMu

527 NpoeKTOB OCYLLeCTBNSIOTCS

nop, pyKoBoACTBOM MOJIOAbIX
NepcneKTUBHbIX UCCnepoBaTenein

(B BO3pacTe go 39 ner BKAKOYUTENBHO)

1946 MONOObIX UCCAEOOBATENEN B BO3PACTE [0 39 JIET YYACTBYIOT
B KOMIMJTEKCHBIX MPOEKTAX MO CO30AHUIO BbICOKOTEXHOMNOIMNYHbIX
nrPOMN3BOLCTB

NMPOBEAEH Il KOHPECC MONTOAbIX YYEHbIX

>5000 YYACTHUKOB »150 MEPOMPUATUN
M3 85 PEFTMOHOB POCCUU OENOBOM NMPOMPAMMBI
M BOJIEE YEM 36 CTPAH MUPA
=410 BY3OB
>730 AOKNAOYUKOB (24 — MUHOCTPAHHDbIX)
Y MOJEPATOPOB NPEOCTABJIEHO HA MEPONMPUATUM

CTYOEHTDI
U ACTTIMPAHTDI

BO3MOXHOCTb NPUHUMATL yYacTue
B 0bpaszoBaTeNbHbIX 1 NCCNea0BaATENbCKMX
rMporpamMMax HaLMOHaNbHOIro YPOBHA

acnupaHTam okasaHa : OHNaMH KypcoB 1 Gosea 1000
rpaHToBasd noggepxka nporpaMmM AONONTHNTENIbHOI O
Ha peanusaLmo npodeccnoHanbHoOro

HaYUHbIX MPOEKTOB - obpaszoBaHus Ha [MC CLUOC

CTYAEHTOB CTanm
caywarensMmu 3uMHen
wkonel [Nnaey4ero
yHUBEpCcUuTeTa

CTYAEHTOB NPUHANM
ydacTue B aKCneanLmm
MnaByuero yHusepcureTa




obLWeXnTUN Ha 23,
OTPEMOHTVPOBAHO
B 47 yHUBEpCMTETAX

ThiC, MeCT

YHUBEPCUTETbI U HAYHHO -
UCCIIEAOBATEJIbCKUE
OPIrAHU3ALINU

DopMnpoBaHMe NMHHOBALMOHHON MHOPACTRYKTYPbI

V1 BbICOKOTEXHONOMMYeCKow cpeabpl Oa NposeaeHmns

HaY4YHbIX MCCNefoBaHUM 1 pa3paboToK, NMpUBIeYeHs
TANaHTOB, MOBbIWEHWA KOHKYPEHTOCMOCOBHOCTI 1 pernyTal,im

OBLUEXUTUN BBEOEHbI
B 3KCMyaTaumuio
(7,68 Toic. MecT,
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w
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BeAyLMX opraHmsauum B 28
cybrexTax PO obHoBUAM
NPVOGOPHYIO a3y Ha ObLLYo
cymmy 15,49 Mmnpp pysneii

POCCUNCKUX XYPHAEI0B
NHOEKCUPYTCA

B MeXAYHAapOoaHbIX Hba3ax
Hay4YHOro UMTUPOBAHMS

YHUBEPCUTETA NOLKAOYEHbI
kK MMC CLOC, konuyectso
3aPEerncTpPUPOBaHHbIX
nosb3oBaTenemn

> 370 TbIC. YyenoBek

YHUKANbHbIX Hay4HbIX
YCTAaHOBOK Knacca
uMeracaieHey NpoaoxXaeTcs
NpoeKkTUpoBaHme

W CTPOUTELCTBO

MH py6. NoOny4YeHo
Hay4YHbIMU OpraHMsaLramMm

W YHUBEpCUTETAMU,

Mo 3aK/IoYEHHbIM NpKY coaen-
creum LUeHTtpos TpaHcdepTa
TEXHONOrMM OOroBopam

Ha BbinonHeHne HAOKTP

PE3EPB

HOBbIX Nabopatopun
MWUPOBOro YPOBHS

KAOPOBbIN

YenoBek BK/IKYEH B KaOpPOBbI
pesepB pykoBoauUTenemn
Hay4HbIX 1 Obpa3oBaTebHbIX
opraHmzaLmin

HenoBeK Oby4YaroTCs

rno obpa3oBaTeibHOM MporpaMMe
pPasBUTUSA KaAPOBOro
yrpaB/ieH4eCcKOro pesepaa

B 061aCTU HaYKW, TEXHOMOr M

V1 BbiCLIero obpasoBaHus

0
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06wt o6beM bUHAHCMPOBAHUS, MRS PY6.

KanuHuurpag 17,6

Hoaropon 413
MockBa 54,9
- Yoa 271
ExarepuH6ypr 20
YenabuHck 21,1
Tomck 52

Hoeocubupck 20,2

& CTAHOAPT MHHOBALIMOHHOM OBPA3OBATENBHOMN

CPEAbI (KAMITYCA)

() CTAHOAPT OCHALLEEHUS KAMIYCA

@ MEPEYEHb U3 45 NOKA3ATENEN COLUAIIBHO-
© 3KOHOMMYECKUX 2DDEKTOB KAMIMYCOB

NnoANnMCAHDI

KOHUECCUOHHBIX COraLueHMM
(ToMckas obnacTb, VMiBaHoBCKas
obnactb, Camapckas o6nacTb,
CaxanuvHckas obnacTs,
Xabaposckun kpaw, Mepmckinin
Kpan, ApxaHrenbckas o061acTb,
Hoeropogckas o6nacts,
TioMeHckas obnacTb)

DA YCTOUYUBOIO PA3BUTUSA PETMOHOB

CO3AHUE CETU COBPEMEHHbIX KAMMYCOB

TPOEKTOB Nno co3nAHUIO KAMIMYCOB PEAJTU3YIOTCA

1-a1 BOJIHA OTBOPA 2-1 BOJIHA OTBOPA

06wt 06beM PUHAHCUPOBAHMS, MApPL, PY6.

~ ApxaHrenbck 29,8
PT «Cupuyc» 31,4
- Mepmb 28,6
- UBaHOBO 10,8
XabapoBck 27,7
-~ TioMeHb 34

KOxHo-CaxanuHek 34

Benukuia
‘Hosropop, 12,3
Camapa 39,4

cornalieHms
Ha NpefocTaBneHve

MHbBIX MEXBI0aXeTHbIX
TpaHchepToB cybbekTam
Poccuiickon ®egepaumm
(Pecny6bnuka BawkopTocTaH,
Huxeropogckaa obnactb,
CaxanuHckas obnacrb,
YenabuHckaa obnactb)

L]
wnctast e



ANAa ycTonumMBoro pasBuTUS PerMoHoB

BBEAEHDbI B 3KCNNYATALMUIO

KAMMNYC

MHoro¢yHkLMOHANBbHbIN
Hay4yHO-o6pasoBaTesibHbIN KOPNYC

20 089,2 m?

e

BbicraBouHO-06pazoBaTenbHoe

npocrpaHcTeo «[lBopeL, TeXHonornm»

(Panaropuiickue Kazapmbl)
©il 6036,5m?

MHorogpyHKUUOHANbHbLIN
6UBTNOTEYHbBIN KOMMIEKC
(Xumunueckas na6oparopums)

7 487 m?

ewm——_

KAMMYC

MockoBcKOro rocygapCcrBeHHOro TeXHM4Yeckoro
yHuBepcuteta uMmeHu H.2. bayMaHa

Mockea

Me>XXBYy30BCKOro CTyl€HYECKOro KaMmnyca
EBpasuitckoro HayyHo-o6pa3oBaTenbHOro LeHTpa

Yoéa (Pecnybnuka bawkoproctaH)

IQ-napk
37462 T L]

i
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s ycToMumMBOoro pasBuTUMs PerMoHoB

[ ]
Hayka O XKU3HU: TEHeTUKA,

| M KOTHWTUBHBIX HayK

(4 N
KanunuHrpapckas obnacrb

® VHOYCTPUA 30OPOBLECOEPEKEHIS

| PASEUTUS UHDOPMALHOHHOG
oblecTsa

' BLICOKOTEXHONOIUUHBIS

r
Hoeropopckas oonacrs

NPOVSBOLACTEA N MHHOBALIAN

MHTENNeKTYANLHLIA 1 KPeaThaHLI Xa6 1

ot UHTENNEKTYaNbHas SNEeKTROHKE

' HABIArAUMOHHBIE CUCTEMDI
® cospanve SNeKTPOHHON
KOMITOHEHTHOM Gazbi

2 MEANUNHCKas SMIEKTPROHNKS

r. Mocksa
DOTOHHBIE, KEIHTOBBIE W PAIOVAHLIE
TEXHONOr I

HA3EMHBIE TPAHCTIOPTHO
TEXHONOMMMECKIUE CUCTEMBI
NEPCNSKTMBHBIE MATEPUAML!

Y TEXHOSON W MaWUHOCTROEHNS
KOTHUTMBHBIE TEXHONOMAN

1 KMBERPNIMIECKIE CHUCTEMDL
TEXHONOr M 3uopoaber:6epe>kem-m
1 3aLUNTE] npypoas!

KASTOMHbBIE TEXHONOMAW, MSTKaS
Marepms i TkaHesas MHAeHepus

WBaHoBCKan obnactb

® NPOMBILUNEHHBIN B3aANH

IMBUIMHBCTRORHIE, NEFNDOM, CTROMTENLETHS)

XUMUS 1 HOBBIE MaTepuanb! ] " (4
Huxkeropopackas obnactb

¥ YpBaHAGTIKA MaNbIX FOROAGS

MUKPOANEKTPOHIKA (NONHEI LMKN)
WA 1 pekomerpaTenbHbLIe CUCTEME!
KDEPOEIONACHOCTE I 2aLUMLLIEHHBIN
nm
®T Cupuyc TEXHONOT M MHBOPMALMOHHOTO
monenmpoeatng n CAlNP

GUOMERVLIMHA TEXHONONAY BECNPOBOIHOM Cisaan GG+

® LUNBPOBbIE 1 HTENNEKTYansHbIE

NPOV3EOACTBEHHbIE TEXHONOTUN i ; e
m Camapckas o6nacTb

| MEXAVCLNAWHARHBIE NCCNeaoraHva

B 0ON3CTI NEQATOT MIECKIX A3POKOCMUYECKAA UHXEHEPUa

L ]
MEANUNHCKSS UHXEHePUs

® CKBO3HBIE LMPOBLIE TEXHONOMUM
1 KB2HTOELIE KOMMYHUKALWN

ApxaHrenbckas obnacrb

2 TEXHONOINK neconepepa6omw

®| 3nopoBLecbepexeHne B APKTIKE

® VHXeHEPHBIE Pa3EatOTIN B ADKTIKE

MepMckuit kpan
HOBHIE MaTepuantl n T s
Hedbrexumiy u HedtenepepaboTki
umd:poeme TREHCMOPTHLIE CUCTEMBI
OMOHUKE, LNMDPOBAs MESULIHA

Hoeste MatTepuanst u T ang
MaLMHOCTPOSHUS 1 METanAYRIimn

HOBBIA TEXHANOMA B 0B P2IOBAHMN
W BOCTIATANMY, TYPHaMe,
KPBATUBHBIX UMAYCTOUSIX,
MONOAEKHON NONUTIKE

,
CaepanoBckas obnacrb

UMbPOBas TPaHCHOPMALINA
SKOHOMUKIA

PASBATUE TEXHONOIMYMECKOrD
NPEANPUHIMAaTENLETES

cnopT, MEracobLITUR U TEXHONOr N

TPUBNENEHNE, COXPAHERNE
1 PasBUTUE HEMOBEYECKOr o
Kanurana

Yenabunckas obnactb

# VHTEMNEKTYANBHOS NPOUSBONICTBO

L
MaTepuanosensHie 1 huauka
Matepuancs

® sKonorua n XUBble CUCTEMBI

DUOMERVLIVHA W FEHETUKA

WHXUHWPUHE Y NePenoBhie
NPONSBOIACTEEHHBLIS TEXHONOMN

umbpnisan U GeneHas xumma,
BHepreTuka

HOBaA CPeNa KU3HU

CouvanbHo-TYMaHUTAPHAS NOBECTKA |




LN ycTouMBoro pasBuTna peruoHos

a
HoBocubupckas obnacrb

®  nNaThOPMEHHBIE MPOrPamMMHEIS
NPOAYKTH! AN SHEPreTIKY,
MaWMHOCTPOSHYS 1 HedpTEra3080i
OTPACHA

Xamus 1 61'10l\'ienwl.l,lﬂll-l(;KHE!
TEXHONOrMN

DOTONNKA U Pasuadnamka
B CHIeLMANEHOM NPUBOROCTPOSHIN

( CaxanuHckan obnacrb
b aKBakyneTypa
2 TEXHONOMU B HEPIEeTUKe
3 ' Ire0-HrO-(NINMBCKIE HAHHBIE
Tomckan obnacrb a B —_—
XUMUS 11 HOBLIE Matepuant ® 61’!07@)(H()!l0[ N1 1 reseTka

nHXEHepHas Bronorus ®  CKBO3HBIE LIVIGDOBEIE TEXHOMOMM
11 arpobuoTex

MUKPROSNEKTPOHUKA
DS un Al

TiomeHckan obnacTb XabapoBcKkui Kpan
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AJ1A PASBUTUA FTEHETUHECKUX
TEXHOJIOI'UUA

EPAJIbHAA HAYHYHO-TEXHUYECKAS MPOrPAMMA

UTUA TEHETUMECKUX TEXHOJIOM UM

( | )
Bcepoccuiickas KonneKumMs MUKPOOPraHM3MoB
MyWHHCKMA HaYYHBIN LeHTP 6MOJIOrMYECKMX UcCenoBaHui Poccuilckoi akaneMmm HayK |

1 CozpgaHa 6a3sa gaHHbix BKM FEH (VKMGen) MOJIHbIX FEHOMOB rpeAcTaBuTenei MMKPo6HOro

. O HyKneoTugHbiX nocnegosatenbHocTax OHK Mupa (6aKkTepun, aKTUHOMULETOB, apxei,

‘ MukpoopraHusmos. BKM NEH cogepxut MuLenuanbHbIX U APOXXKeEBbIX FPUG0B).

| BaHHble o 6onee yeM 3000 HyKMeOTUAHbBIX “NHdopmauusa o 6onee 500 nocriegoBaTeNbHOCTAX

| nocnepoBaTeNbHOCTAX PA3AUYHBIX FEHOB U xpaHutcs Tonbko B Poccuu. .
3 )

MPOrPAMMA
- «MPUOPUTET-2030»

( N[ )
HUMY «ArporexHonorum 6ypoyuero» Benropopckuii rocynapcTeeHHbIA J

I HALKOHANbHbIA MCcCefoBaATENbCKMIA {
CospaHa 6uopecypcHas Konnekums gnsa
yHUBepcUTeT

CcoxpaHeHunsa reHo$poHAa BUOOB BbICOKOLLEHHbIX
pacTeHui u COKpaLeHUsi UMNOPTO3aBUCUMOCTM
B NOCago4yHOM MaTepuane v niogoBoM
NpoAYKLMN NECHBIX ArOAHbIX PACTEHUN.
Ha ucnbitaTtenbHOM y4YacTke BbicaXeHbl ‘
3apy6exHble N poccUMCcKne copTa rosay6buku, [
6pPYCHUKW, KITIOKBbI, KHSXXEHUKWN 1 MOPOLLKW. ]
|
|

M3 Haubonee pacnpocTpaHéHHbIX 3a6onesaHnn
>KeHCKOW pernpoayKTUBHOM CUCTEMbI, CBA3AHHbIX

c 6ecnnopgmem — aHgoMeTpmosa. CoBpeMeHHble
nccnenoBaHUs FOBOPSAT O BbICOKOW poniv ‘
reHeTnyeckux GaKkTopoB B pasBUTUN ;
3a6oneBaHns: B 47% cry4yaes pasBuTHe 3TON ;
60one3HU onpeaensinocb UMEHHO reHeTUYECKUMHU
dakTopaMu. YUEHbIM yAanochb YCTAHOBUTb
B3aMMOCBSA3b MeXAy NonMmopdusMamMm reHos

BbisiBneHbl MexaHn3Mbl Pa3BuTUAa O4HOro ’
|
|
|

Ha ocHOBe KONNeKuMM co3aaeTcs reHeTUYeCKMit
| 6aHK B KynbType in vitro ¢ uenbto coxpaHeHus
reHopoHAA XO3ANCTBEHHO-LEHHbBIX, PEAKMUX \
| W TpyAHO pasMHOXaeMbIX BUAOB, COPTOB U GOpM
| ArOAHBIX PACTEHUIA, MPOBEACHNS AAMbHEALIMX MOSIOBbLIX FOPMOHOB U PUCKOM BOSHUKHOBEHMS
FEHETMKO-CENeKLMOHHBIX PAGOT 1 yCKOPEHHOTO | | sHaomerpuosa. Beero & paGote Gbinio
PasMHOXEHAA PACTEHN! | UoeHTUGMUMPOBAHO 34 reHa, MPOSBAECHNS
) | KOTOPbIX MOFYT 6bITb CBSI3aHbI C Pa3BUTUEM
3a6oneeaHus. MonyyeHHble gaHHbIE MOMOTYT
MOBbLICUTb KAYECTBO NPOGUNAKTUKM U Tepanum
BOMe3HN Ha PaAHHUX CTaAUsIX.




ONA PASBUTUA MEOULUHDI

HAnarHocTtuka 1 nedyerune sabonesaHnii, peabunmuTtaums nocne
NepeHeCceHHbIX TAXenblX 3aboneBaHnii, BHeAPEHWNE TEXHONOM UM
NCKYCCTBEHHOrO MHTennekTa B 06,1acTb MegULMHCKON AUArHOCTUKIN

JIABOPATOPUU MUPOBOIO YPOBHSA

i
|

1

HauymoransHbIA MccnepoBaTenbCKMn
yHuBepcuter UTMO

MpennoxeH MeTon, PEKOHCTPYKLMMK
MP-un3o6paxeHuit Ha ocHoOBe rny6oKoro
obyyeHus. na obyveHus HelpoceTemn

B NpepnaraeMon cxeMe UCMONb30BaNCcs
obLenocTynHbIn Ha6op paHHbIx Multi-Coil
k-Space OCMR pns MPT ceppeuHo-cocygmcToi
cnctembl. Ucnonb3sosaHuve npepgnaraemoin
CXeMbl PeKOHCTPYKLUKN obecneymnBaeT
MoBbIlWEeHHOEe KAYeCTBO PEKOHCTPYMPYeEMbIX
MP-unzobpaxeHuii ¢ TOUKU 3peHUs MeTpuK
PSNR u SSIM. MNMpepnoxeHHasi cxema
PEKOHCTPYKLMMN MOXET OKasaTbCs Mosie3Hom
ans MPT o6nacreit, Tpebylouwmx Kak BbICOKOro
NPOCTPaHCTBEHHOIO, TaK 1 BbICOKOIro
BpeMeHHOro paspeuweHus, Hanpumep, MPT
cepaua.

Ha ocHoBe YncneHHo-aHanuMTMYeckoro
anropuTMa, OCHOBaHHOIO Ha METOAE KOHeYHbIX
pasHocTel BO BpeMeHHOM 061acTu, 6b1no
YCTaHOB/IEHO, YTO OHOPOAHOCTb PAAMO-
YacTOTHOroO MarHUTHOIO NOJISA BHYTPU rosioBbl
v Weu Yenoeeka Ha pabouyelt yacTtoTe
Tomorpada 9.4 Tn (400 MINu) MmoxeT 6bITb
yNy4leHa rnyTeM UCNoMb30BaHUS CABOSHHbIX
@HTEHHBIX 3/IEMEHTOB, MUTaHUe KOTOPbIX
otnnyaetca no ¢pase. Beina npeanoxeHa
KOHCTPYKLUS aHTEHHOM pPelleTKu, aHTeHHble
3/1eMeHTbl KOTOPOW AO0CTUraloT YKa3aHHOM
pasHocTu $pas nyTeM NnpuMeHeHUs ogHOro
aKTUBHOIO U OHOIO NacCUBHO-CBSA3AHHOIO
M30rHYyTOro NPOBOJSIOYHOro BUbGpaTopa. Mx
dpopmMa 6bln1a ONTUMUIMPOBAHA YNCTIEHHO

M NOCTPOEH MaKeT aHTeHHoM peweTku. Kak
nokasasim pacyeTbl, O4HOPOAHOCTb PaaMo-
YaCTOTHOrO MarHNUTHOrO MOMs B 061acTU
rosioBHOro Mo3ra ynydwaetcs Ha 9%-17%
Nno CpaBHEHUIO C UBBECTHLIMU AHANMOraMu.

! |
HaumoHanbHbIA MCCnepoBaTeNbCKMIA ‘
TOMCKMIA rocyf,apCTBEHHbIA YHUBEPCUTET 1

|

OcBoeHa TexXHONOrvsa NPsIMOro NasepHoro [
BblpallMBaHUs, KOTOpas NO3BOJIUT CO34aBaTb |
nepcoHanM3upoBaHHble MeTaninyeckue ;
MMMaHTbl 32 MEHbBLUWIN CPOK, & TAKXE COKPaTUTL |
KOJINYeCcTBO OTX0p[0B U 6paka. Kpome Toro, ’
6narogapsi BO3MOXHOCTU CO34aHNA O6BbEKTOB

CO CNTOXHBIMU BHYTPEHHUMU CTPYKTYPaMM, ‘
MOXHO 6yAeT noayyaTb AeTanu C yayUlueHHbIMU
MexaHWYeCcKUMU XapaKTepucTMKamm [
U CHUXEHHbIM BECOM. ‘

|
|
|
}

|
|
L® J

|
TOMCKMHA HaLMOHANBHBbIK

McCnepoBaTeIbCKUM MeAULMHCKUMA LLEHTP
Poccuiickoi akageMum HayK

i N
|
|

|
\
| HaipeH cnoco6 coctaBnenus «noprpeta» paka "
| MOMOYHOW Xese3bl U BbIABIEHUS ero 0CoBbiX [
| 4epT, KOTOpble B KAXAO0M C/lyHae MOryT [
MHOMBUAYANTbHO ONpeaensaTh passuTme [
| MeTacTazoB. DTO NO3BOMUIO JOMONHUTL

| MOneKkynspHbIA MOPTPET ONyXosieBbiX KNEeTOK. !
l Ha cerogHawwHWI feHb UMeHHO MeTacTasbl i
| ABNSIOTCH OCHOBHOV MPUYNHOM CMEePTHOCTH ’
60/1bHbIX OHKO/IOrMYECKMMU 3a60/1eBaHUSMU. {




Ons pazsBuTrna MeauuUUHbI

|
|

MepMcKMil HALLMOHAN bH LI YHusepcuTer «Cupuyc»

- \‘ 7 ™
. 3 |
HcCrnegoBaTeNbCKMU NONMIUTEXHUYECKMUM |

| CozpaH ycunurens aHTMbnoTuKa. 3710

yHuBepcurer 1 1 coeAMHeHMe-NoTeHLMaTOp, KOTOpoe
j‘ | YCWNUBAET AEiCTBME MHOMMX NPUMEHSEMbIX

‘ Paszpa6oTaH noaxopn ans cospaxus | MeAMKaMeHTOB U yBennunsaeT 3¢pbeKTMBHOCTb
| GenperHoro aksonpoTesa Ha ocHose 3D- CYLLECTBYIOWMUX RHTUBUOTMKOB B OTHOLWEHMH »
| meYaTu M yrnepofHbix BOMOKOH. MonyuyeHHble Bo36yaUTENet
| Pe3Y/IbTaThl NO3BONAT NPORKTMPOBATS & MHEMeETROH MO
| KOHCTPYKLM 5K30MPOTE308, CoueTalolne NeKapcTBeHHOV

NepPCOHAIM3MPOBAHHYIO FEOMETPUIO, YCTOMUMBOCTbIO.

LAOCTUrHYTYIO 6narogaps BOZMOXHOCTSIM

3D-neyvatu, u ynyudlueHHble MexaHuyeckume

CBOMCTBA 6/1arogaps UCNosib30BaHUIO
HernpepbiBHbIX BOJIOKOH. PazpaboTka BaxHa

| ansa sgdeKTUBHOM peabunuraumm naumeHToB
C NoBpeXAeHNeM U NoTepein KOHeYHOCTEN.

LLEHTPblI TPAHCOEPA

TEXHOJIOT A

e 2
| f
HaumoHanbHbIA MccnepoBaTeribCKMiA HUMY «Uundporom 6mopmsammH»

Huxxeropopckui rocyaapcreeHHbIl
yuueepcmuret um. H.U. Nlo6auesckoro

E Paspa6oTaHbl MaTemMaTuyeckue Mmogenm
\ HeMesIKoKsieTouHoro paka sierkoro (HMPJ1),
’ YCoBepLEHCTBOBaHA CTPYKTYPa MrMAPOreneBbix 1 KOTOpble MPUMEHSIIOTCA /151 MPOrHO3a TeYeHUs
MaTpWL, 4719 BOCCTAHOBEHUS KIeTOK i OHKO3a60/1eBaHUN, YTO BAXHO KakK )
1 rOJIOBHOIO MO3ra M 3anaTeHToBaHa cuctemMa ANA U3yYeHNsi 60M1e3HM, TaK 1 A8 e€ NeYeHus.
OLeHKM nx 6uocoBMecTuMocTu. JaHHasn
‘ paspaboTka NMoMOoXeT MeAULIMHCKON oTpacnu
“ cTaTb 6onee 3¢pdpeKTUBHON.

L )
] ?

« HAYYHO-OBPA3OBATEJ/IbHbIE LEHTPbl MUPOBOI'O YPOBHS
NN
>c~—-———z.m~ lHau,uouaanbnﬁ nccneposarenibckuii Huxxkeropogckmin rocypapcreseHHbIi
yHuBepcureT uM. H.U. Nlo6auesckoro

N

I—

| Paspa6oTtaH npnéop «HelipoonTuMa» Ansi HACTPONKU ONTUMANbHON Pa6oThl FONOBHOIrO Mo3ra. OH MOMoXeT :

\ | B peabunutauum B3poCsibiX C NOCNEACTBUSIMU UHCY/BTA M AETAM C CUHAPOMOM AebULuUTa BHUMaHUS i

—K l W rMnepakTMBHOCTY. Nprbop ocHaleH oUKaMM, HayLWHUKAMK, AATYMKAMU SNeKTPO3HLedanorpaMmbl ‘

/ \ 1 nynbcokcuMmeTpamu. Ha ocHoBe aMnAnTyAbl PUTMOB aKTUBHOCTM MO3ra nauueHTa popMmpyeTcs ayamo-

| BUM3yaneHbIl psA: 3BYKU NePexoasT OT BBICOKMX YACTOT K HU3KUM, a OTTEHOK LiBETOBbIX NATEH MeHAETCS ‘
| CKpacHbIX Ao 6onee xonoaHbIx. BUsHec-napTHepoM npoekTa BbICTYNMUIA KOMNaHUA «MaaunH».

: O6opypaoBaHue yxe NCMOoNb3YIOT B PErMOHabHbBIX KIMHUKAX. |

N N N N N
N \ /N / \_ / \_/
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Ons pasBuTUAa MeULUUHDBI

MPOrPAMMA «MPUOPUTET-20305

HaumoHanbHbIA MccnenoBaTeNnbCKMA

TOMCKMIA NONUTEXHUUECKMUA YHUBEPCUTET

Co3paHbl nepBble B Poccuu dunbtpbl ans
OUYMCTKM AOHOPCKON KpoBU. PaspaboTaHHble
MeMBpaHbl Ha 40% 3¢ dekTUBHEE ANOHCKUX
AHasIoros, KOTopble MPU3HAaHbI CTAHOAAPTOM

B 3ToM o61acTu. C NOMOLLbIO HOBbIX GUNLTPOB
MOXHO 6bICTPO OUYUCTUTB KPOBb B TAXENbIX
«NONeBbIX» YC/IOBUSAX — HANMpUMep, B rOpUCTOin
MEeCTHOCTM U/ TPYAHOAOCTYIMHbIX CeBEePHbIX
paioHax, BoO BpeMsa aBTOHOMHbIX 3KCMeanLuii.
Paspa6oTka ycnewHo npowna ucnbitTaHus

B8 KUpoBCKOM Hay4YHO-UCCNeA0BaTEIbCKOM
MHCTUTYTE reMaTosioruu 1 nepenuesaHnsi Kpoemn
OMBA Poccun.

CeucHOBCKMUIA YHUBEpPCUTET,
MockoBCcKMMA rocypapcTBeHHbIMN
TEeXHUYCCKHUIA YHUBEPCUTET

mM. H.D. BaymMaHa

MpepioXxeH BbICOKOYYBCTBUTENbHbIA METO,
ANarHOCTMKKW OCTeoapTpOo3a Ha paHHMX
cragunax. Paspa6oTtaH yHUKanbHbIA
TBEPAOTE/IbHbIA NepecTpamBaeMbIil a3epHbIii
MUCTOYHUK, paboTaowmini B HEO6XO0ANMbIX
3HAYeHUsIX cpefHero nHbpakpacHoro
AnanasoHa. TecTbl Nokasanu, YTo Takom
nopxop, AeNCTBUTENIbHO NO3BOMAET YCNeLWHO
OueHMnBaTb cofep>XaHue KOMMOHEHT BOAbI

M KonnareHa B XpSALLEBON TKaHU C BbICOKOM
TOYHOCTbIO. [oNyyYeHHble gaHHble MOryT fieyb
B OCHOBY HOBbIX K/IMHUYECKMX METOAMK,
KOTOpble NO3BONAT BpayaM pUKCMpoBaTb
CaMble paHHWE U3MEeHEeHU s B XPALLEBON TKaHU
M MPUHMMAaTb COOTBETCTBYOWME Mepbl.

ToNbATTUHCKUIA rocyAapcTBeHHbIA
YHUBEPCUTET

Paspa6oTtaHa yHukansHas metoguka
ornpefeneHnUs KOPPO3UOHHOW MOBPEXAAEMOCTH
MeTanIM4Yeckux usgenuii ¢ NoMoLbio
KOHdpOKanbHOM NasepHon CKaHUpYyoLein
MUKPOCKONUK, KOTOpasi TOHHee u 6bicTpee
cywecteywuwmx. Mpubop nossonseT nonyyars
TpexmMepHoe nsobpa’keHre NoBepxHOCTU B
LUMPOKOM AnanasoHe C BbICOKUM paspelueHuem.
Bbicokas 4yBCTBUTENBHOCTL MeTOAA MNO3BONSAET
3apUKCMpPOBaTb JIOKAsIbHbIE NOBPEXAeHUs

Ha PaHHUX CTAMUSX Y a/IIOMUHUEBDIX CMJ1ABOB, ‘
4TO 3aTPYAHUTENBHO, & UHOTrLA U HEBO3MOXHO

C NMOMOLLbIO CTAHAAPTHbIX METOO0B.

HaHHas MeTopuKa akTUBHO NPUMeHsieTca

A8 UCccneaoBaHUs MarHueBbIX cnaasoe. Mx
NNaHMpyeTCcs MCNONb30BaTh A4S U3rOTOBMEHUSA [
MeAULMHCKMX uMnnaHTaToB. Ha paspaboTky ‘
rnony4yeH nateHT oT PepepanbHoOn CryX6bl
Mo UHTEIEKTYaNIbHOM CO6CTBEHHOCTH,
3aperucTpuMpoBaHbl Npaea Ha nsobpeTteHue. ‘

Ve

CeyeHOBCKMIM YHUBEPCUTET

UcnbiTaH Npubop, cozgaHHbIN Ha OCHOBE MeToaa
Kanunaspockonuu Ajst GUarHoCTUKKN pUcka
PasBUTUS GPOHXUANBHOMN acTMbl y AeTei.
HeWicTere npubopa noaTBEpXAEHO KAMHUYECKU.
1 YCTPOMCTBO AOCTATOYHO MPUIOXUTD K NanbLLy
pebeHka. 3a HeCKoNbKO MUHYT 6e3 npokona
npuéop onpeaenuT nNapaMeTpbl Kanunsapos
pebeHka. 3aTeM Ha OCHOBaHUK ero nokasarenei
negunaTp cTaBuT guarHos. CTouMocTb annaparta /0
‘ HUXe 3apy6eXHbIX aHanoroe. Mpu ero cosgaHum
MCNONb30BASINCH TONTbKO OTEYECTBEHHbIe ‘
KOMMOHEHTbI. YCTPOMUCTBO YXe MpUMeHSIEeTCA B ‘

MockBe, Mockosckoi u flpocnaeckoit oénacrsx, \
Pecny6nuke Komu 1 apyrux permoHax. H
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CeyeHOBCKMIA YHUBEPCUTET

Paspa6oTtaHo ru6koe 6uoceHcopHoe
ycTpoiicTeo — «KapauonnacToipby». MNpuéop
MOMOXeT KapAuonoraM yaanéHHo creguTb
3a c6osMM B paboTe cepgua Yyenoseka
1 6bICTPO Ha3Ha4aTb 3¢pPeKTUBHOE NeyeHne.
CyTb paboTbl «Kapguonnacrbipa» 3ako4aeTcs
‘ B 6ecnpepbiBHOM cHATUM DK™ naumeHTa
‘ B TeueHue 14 gHen. C noMoLLbo MOBUNBHOIO
‘ TenedoHa npnbop 6yaeT nepegasaTtb gaHHbIe
| o pa6oTe cepaua B o6nako. Kapgnonor
CMOXEeT MNOAKSIIOYUTLCH K CUCTEME C JTI60ro
YCTPOWCTBA, NPOaHaNN3UPOBaTbL COCTOSAHUE
cepAeyHO-CoCyAUCTOMN CUCTEMBI, OTCeOUTb
OVMHAMUKY, PeakLUIio Ha Harpysky
1 NeKapcTBeHHbIe Npenaparbl U nepeaatb
pekoMeHJaL MU B MO6UNTbHOE NPUoXeHne
naumeHTa.

-

l

Ypansckuid pepgepanbHbib
YHHUBEPCUTET

‘ lMpeanoxeH HOBbIN Noaxon K agpecHoOMy

w NeyeHuto 6akTepUuanbHbIX MHGEKLMI, Npn
KOTOPOM JIeKapCTBEHHOE BeLeCTBO HaxoauT
CO6CTBEHHYIO MULLEHDb U B3aUMOOENCTBYeT

| TOMbKO C HEW, & He pacnpepenseTcs Cy4anHbiM
f o6pasoM No opraHusMy Yyenopeka. Takom

l nogxopn NO3BOJSINT AOCTABNATb Npenaparbl

: HEeMHBA3MBHbLIM MeTOA0M, N3bexartb 3acTos

‘ MeTasI/I0B B OpraHmsMe u o6ecrneunTb BbICOKYHO
KOHULEHTPALMIO Jlevallero BelecTsa B 06nactu
‘ nopaxeHus. YHUKarbHOCTb METOAA B TOM, YTO
NosIMOKCOMeTaNNaT NocTeneHHo passaraerca

B OpraHusMe yesioeeka Ha 6e3BpegHble
BELLEeCTBa U He 3aepXMBaeT BbIBOA METAI/IOB.
1 Ha nonnokcomMeTannar MoXxHo «rocagutbe»
NeKkapcTBeHHbIe npenapaTbl U JOMONHUTENbHbIE
BellecTsa (MOJIeKy/sibl-BEKTOPbI), KOTOPbIe
MOMOryT CUCTEME JOCTUTHYTb KOHKPETHOro
nopax&HHoro opraHa. B takom crnyuae
nekapcTeo 6yaeT MeHblue pacrnpenensTbes

no BCeMy OCTasIbHOMY OPraHU3My, YTO CHU3UT

\ no6o4Hble 3¢pPeKTbl OCOBEHHO CUNBHO

\\‘ TOKCMYHBIX NPenapaToB.
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BanrTunckuin depepanbHbIi
yHuBepcureT uM. M. Kanrta

Paspa6oTaHa MeToguka TpeHuHra

0151 KOPPEKLMN KOTHUTUBHDBIX HAPYLUEHWM,
KOTOpble MOryT chOpMUPOBATLCSH

B MOCTKOBUAHBIN nepuog,. TpeHuHr BknovyaeT
3a4a4u1 No BOCCTaHOBNEHUIO GYHKLUUNA
creunanmMs3npoBaHHbIX CTPYKTYP FONIOBHOIO
MO3ra 1 MyJIbTUMOJANBHYIO CTUMYSLMIO
LLeHTPasibHOM HEPBHOMN CUCTEMBI.

N

|

| CaMapckuii rocypapcreeHHbIA

| MeOMUMHCKMHA YHMBEpCUTET

I &

MonyyeHo perucTpaunoHHoe yaocToBepeHue
Ha O6HOB/EHHYIO BEPCUIO CUCTEMDBI
xupyprudeckon HaBuraumm AUTOPLAN.
O6HoBNEHHas cMcTeMa MOMOXET XMpypram

B pa3HbiX 06/1acTax MeguUUHbI MPOBOAUTL
onepaLmmn C BbICOYaMLLEN TOYHOCTBIO.

-
Poccuickui yHuBepcuTeT
APYX6bl HAPOKOB

| o
COB,D,aH npenapar, BOCCTaHaBInBawwmn

KOCTU NOCsIe CNOXHbIX NepenioMoB. Knetouubii
‘ npenapar AJisi pereHepaumnm KOCTHbIX TKaHeMn
NoMoXeT nauneHTaM BOCCTAHABNAUBATBLCH
‘ nocie CIOXHbIX NepPesioMOB, OFHEeCTPesibHbIX

M OCKOJIOYHbIX TPABM KOCTen. AkageMnueckas
1 paspaboTka npolna UcnbiTaHus.
370 6ypeT NepBbli KNIeTOUHbIN Npenapar
BNA pereHepauumn KOCTHbBIX TKaHeMn
Ha POCCUICKOM PbIHKE.
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XO3AUCTBA

A4 PASBUTUA CENTbCKOIoO

PelieHre BONPOCOB MMNOPTO3aMELLEHUSA 1 NPOLOBONLCTBEHHOM
6e30MacHOCTM CTPaHbI C YHYETOM YCKOPEHHOro NoMyYeHUst CeMsiH,
NOCaA0YHOIO MaTepmana ce/lbCKOXO3ANCTBEHHbIX KYbTYP

M NPOLAYKTOB XNBOTHOBOACTBA U NTULLEBOACTBA

HAYYHbIE LEHTPbI
MUPOBOIO YPOBHSA

CENEKUUOHHO-

CEMEHOBOAYECKMUE LLEHTPbI

(

HUMY «Arpo6uorexHonorum 6yaywiero»

= PazpaboTaHbl MUHEpPasibHble yao6peHns

HOBOro nokosnenus. Buonornyeckn akTUBHbLIE
asoTHble 1 pochopHble fo6aBku copepXaTr
MUKPOOPraHn3Mbl, KOTopblie 61aroTBOPHO

B/INSOT Ha POCT pacTeHUn. IKCNepUMEHTaNIbHO

noATBepPXAeHO NOBbILLEHNE YPOXANHOCTH
SIPOBOM MWEHULbI U KYKYPY3bl Ha 15%,
Kaptodens — Ha 20%, canata — Ha 30%.
PaspaboTka nnaHupyetcsi K BHegpeHuio

B 3KCMEePUMEHTaNIbHOM pexXunme

B CMPOEKTUPOBAHHOM LieXe MJIoWanbo
700 kB. M.

BbiBegeH 1 3anaTeHTOBaH HOBbIM COpT
amMapaHTa, 6narogaps KOTOPOMY MOXHO
€O34aTb HANMUTOK U3 NpoLuoro. AMapaHT
MPUMEHSINCA KakK B NULLYY, TaK U B KayecTBe
aHanora 4as B pernoHax Mekcumku 6onee 8
TbIC. neT Hazapn. B Poccuu 6bin BoiBegeH copt
amMapaHTa, NoAXoAsAWMIA AMA BblpalMBaHNS
no BCEeW CTPaHe, 1 3anaTeHToBaH MeTop,
MPUroTOBMIEHMSA Yas, COXPaHSIOLEero
rosiesHble CBOMCTBA PacTeHUs.

Co3paH oropog ¢ kKaptodpenem u peancom
A8 ONTUMU3aLMM NMPoLLecca ONIeHEBOACTBA
Ha fimane. Mpu noMoLwm HayuHOro Nnoaxoaa,
aHanusa u onpepenéHHbiX yaobpeHuin
YAAETCA nony4vaTb ypoxXan B yCIIOBUSAX
BEYHOM Mep3/10Thl.

(

Bcepoccumckmia
HAYYHO-UCCNE[0BATENbCKUA MHCTUTYT
MacnMYHbIX KyneTyp uM. B.C. MycroBokira

Co3paH HOBBIN MeTop, 3alnTbl MOCEBOB
Mac/IMYHOro SibHa OT COpPHAKOB. B xoge
NPOU3BOACTBEHHbIX UCMbITAHUI OnpeaeneH
Habop repbULMAOE, HAMPaBAEHHbIX

Ha 3¢ PeKTUBHYIO 60pb6Y C COpHAKaMU

1 3acopuTesieM NoceBoB — naganuvuen
nopcosnHeyHuka. Paspa6oTaHHbin npenapar
He TOSIbKO 3aLUUTUT MNOCEeBbl MAC/TUYHOIO fibHA
OT COPHAKOB, & TakXe o6ecrneunT BbiCOKYHo
YPOXaNHOCTb U XOpoLUuee Ka4eCTBO CeMSH

B Pa3/IMYHbIX KSIMMATUYECKUX YCITOBUSIX.

Ero MoXHO NpUMEeHsTb Kak B NPOMbILLIEHHOM
CEeMEeHOBOACTBE, TaK U NPU NMPousBoaCcTBE
TOBapPHbIX CEMSIH.




Lna passuTus cenbckoro Xosamcrea

HAYYHO-OBPA3OBATE/JIbHbIE LEHTPbl MUPOBOIO YPOBHSA

,

HayuHo-o6pazoBarenbHbli LeHTP
MupoBOro YpoBHs «EHMceckas Cubupb»

BeiBeneHbl HOBble copTa kapToderns u com,
onTUManbHO afanTUPOBAHHbIE K YCIIOBMAM
Cunéumpun. OHM UMEIOT HUKYIO CKOPOCTb
npopacraHus, 6n1arogaps YeMy nepexmsaioT
3aMOpO3KM U 3acyxy nog, semsen. lMpu aTom
HOBbIE PACTEHUSA UMEIOT BbICOKYIO YPOXAMHOCTb
n ckopocnenocTtb. [pMeHeHWe HOBbIX COPTOB
MOXEeT CAenaTb CesibCKOXO3SMCTBEHHO
npounssoacteo B KpacHosapckoMm kpae

M OPYrux pernoHax ¢ pe3ko-KOHTUHEHTAsIbHbIM
KAvMMaTom 6onee yCTonUYuBbIM U 3¢peKTUBHbIM.
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3anapHo-CubupcKuii
Hay4YHO-06pas3oBaTeNbHbIA LeHTp
MUMPOBOIrO YPOBHSA
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Co3zpaH arpo6uoTexKoMrsIeke, KOTOpbIi
creunanmMsanpyeTca Ha 6Monornyeckon awmre
BblpallnBaemMbix pacteHnin. OH BKOYaeT

B ce6sl Hay4YHO-UCCIeAoBaTEeNbCKUE,
ob6paszoBarTesibHble, TEXHUYeCKne

1 nogpep>XxuBaoLLme MoAy U, a Takxe
MOAYNU BblpaLLMBAaHUS arpokyibTyp. B Hux
NPUMEHSIOTCS COBPEMEHHbIE TEXHOMOrUMU
rMOPOMNOHUKM N UCKYCCTBEHHOIO MHTE/JIEKTA.
B oTnnymne ot aHanoros, B 3ToM KoMrisiekce

NN -anropmntMbl NO3BOSISIOT HA paHHen ctagumn
onpeaennTb U ycTpaHUTb 3aboneBaHue
pacteHuit. TakMe UHHOBALMM AeNatloT npoLecc
BblpalmBaHus 6onee adHeKTUBHDBIM,
yMNpaBnsieMbiM U 3KOSTOMNYHbIM.
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Ons pazBUTUA CeNbCKOro Xo38McTBa

NMPOrPAMMA «NPUOPUTET-2030»
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CeBeprlﬁ rocynapcraeHHblﬁ
MEeOMLMHCKMNA YHMBEPCUTET

’ Paspa6oTtaH MHHOBALMOHHDIN KMC/TOMOOYHbIN
J MpoAyKT, MO BHELWHEMY BUAY U KOHCUCTEHLUMN
‘ HanoMMHaKLWWUI rycToi kepump. 3a ocHOBY
B3AT aumpodunnH, a coctas oboratieH
6eNOMOPCKMMU BOAOPOCAAMMU.

AunpgodunnH c BogopociaMm B CpaBHEHUU

c aumpodunuHomM 6e3 gobasku uMeeT 6onee
BblpaXeHHbIN Nnevye6HO-NpodUnakTUIecKuin

| 3¢dPeKkT: cnocobecTBYeT YMEHbLIEHUIO
CUMMTOMOB U3XOrU, CHUXKEHUIO U36LITOYHOrO
BeCa v MUHUMMU3ALNU APYrUX HEFATUBHbIX
nuuLeBapuTesibHbIX NPOLLECCOB.
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HaumoHaneHbl MCCnepoBaTenbCKMUn

Huxxeropopckmii rocypapcTBeHHbINR
yHuBepcuteT uM. H.U. Jlo6avesckoro

|

HaltpeHa ocHoBa A9 3KoNOrnyHbIX i
61noynobpeHui B pesynbtare cumbunosa

pacTeHun u rpnba poaa Puanouedana. OHa
aBnaetca 6onee 6e30NacHON U JOCTYMHOWN
anbTepHaTUBO GOCPOPHBLIM YAOEPEHUSIM.
Brnoypno6peHue noMoxeT pelwntb npobnemy
HepaBHOMEPHOM AOCTYNHOCTU HOCHOPHbIX
YAO6peHnii B pasHbIX peruoHax, |
HeBO306HOB/IsIeMOCTU pochaToB U HAKOMNEHMs
BpeHbIX BELECTB B MOYBE U MO3TOMY ABJISAETCH
NepcrneKTUBHbLIM AN CeNbCKOro XO3ancTea.

CapaToBCKHiA rocyaapcTBeHHbIN
VHUBEPCUTET FreHeTUKMU, 6UOTEXHONOrMM
M MHXXeHepuu uM. H.M. BaBunoea

3anyuieHa yHuKanbHasa HayyHas ycraHoeka
«@DUTOTPOHHO-TEM/IMYHBIN MHTEN/IEKTYaNbHbIN
KOMreKe». YCcTaHoBKa 3aperncTpuposaHa

‘ Ha ropTasie Hay4YHO-TEXHOJIOrNYecKom

" uHdpacTpykTypbl Poccuiickon ®egepaumm

‘ (N23994596) 1 pocTyrnHa BHELWHMM 3aKasumnKaMm.
| YcraHoeka nossonser MopenupoBaTtb

i pPasnuyHbIe YCNIOBUS BbIPALLMBAHUS CEMbCKO-
XO3SANCTBEHHbIX KY/bTYp 1 o6ecrieunsaeT
BapUAaTUBHOCTb MOJENMPYEMbIX NapaMeTpos,
no GYHKLUMOHANBbHOMY COfI@PXAaHUIO YCTaHOBKA
NPeBOCXOAUT MHOTME MUPOBbBIE U OTEYECTBEHHbIe
aHanoru. 210 NoMoXeT cernekuMoHepam
COKPaTUTb BPEeMs /151 CO34aHNSA HOBbIX COPTOB
U rM6pUOOB CTPaTernyeckm BaXHbIX CETbCKO-
XO3AMCTBEHHbIX KynbTyp. MHTepec k paboTe

Ha yCTaHOBKE y>K€ OTMEeUaloT yUeHble Hay4HO-
uccnenoBaTenbCckuX LeHTPOB, CEMeHoBoaYeCcKue
XO3AMUCTBa, NPOU3BOAMUTENU YOO6PEeHMIM

M cpepncTs 3awmThl pacteHuin: OO0 OBIM
«lMokpoBckoe», OO0 «Pycna», AO «lllenkoeo
Arpoxum», AO «Buoamnay», AO «Docarpoy.
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CaMapcKuii HaLLMOHANBHbIN
uccnepgoBaresnibcKM YHMBEpPCUTET
umM. akagemuka C.IN. Koponeea

1

CozpaHa yHuKanbHasa cucrema

W3 runepcnekTpoMeTpa u cneumnasnbHomn

HeMNPOHHOW CeTU AN1A pacno3HaBaHUsa pacTeHui,
crnioco6Has BbIIBNSATb COPHAKU. PaspaboTtka
NO3BOJSIUT CO3AaTb AATYMK, KOTOPLIN B TaHAEMe

C OMpbICKUBATENIEM U CUCTEMOM YrpaBeHns
$opcyHKaMu NO3BOMUT He TOSIbKO HAXOAUTD,

HO U CpPa3y YHUUYTOXAaTb COPHAKU, OTOENAN UX

OT KYJIbTYPHbIX pacTeHui. PaspaboTtka |
NOMOXeT C3KOHOMUTb U YAELIEBUTb HEKOTOpPbIE ‘
MPOLLECChl B Ce/IbCKOM XO3fNCTBE.

o |
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ODNA PA3BUTUA HEOTEFA30BOU
1 NEPEPABATbIBAIOLLEN OTPACJIEN,
[,0BbI4Y MOJE3HbIX MCKOMAEMbIX

HAYYHO-OBPA3OBATEJIbHbIE LEHTPbl MUPOBOI'O YPOBHA

Mepmckmuin HOLL,

MepMcKkMii HALMOHASNbHBIA
UCCNefoOBaATENbCKMM NMONMIUTEXHUYSCKMMA
YHUBEPCUTET

|

|

Paspa6oTtaH nporpaMMHO-annaparHbIi
KOMMNEeKC A9 HABUraLMu U YNpasneHus ;
|  6ypoBbiM 060pYAOBAHNEM MPU CTPOUTENLCTBE

1 CKBa>XWH 60/bLLION NpoTsXeHHocTU. PaspaboTtka
npepnonaraeTt U3MepsiTh Yribl UICKPUBIEHUS
CKBaXXWUHb! MPU MOMOLLM CreuuanbHbiX AaTYUKOB

— BOJIOKOHHO-OMNTUYECKUX MPOCKONOB.

D70 NoMoXeT nerye fo6uiBaTh HepTb U3 TPYLAHO-
M3BJIeKaeMbIX 3aMacoB, MPUTOM UCMONb3Ys

TOJIbKO OTE€YECTBEHHbIE MepeaoBble TEXHONOr UK.

LUEHTPbI FTEHOMHbIX
UCCNEONOBAHUM
MUPOBOI'O YPOBHS

Kyp4aroBckuit reHoOMHbIN weHTp (MUAD)

O6Hapy>xeHa KOM6MHaLMA ABYX 6akTepui,
$pepMeHTHbIe CUCTEMbI KOTOPbIX YCMELHO
AOMONHSIIOT APYr APYra, NpUBoasa K NOJIHOM
henonuMepusaumm kcaHtaHa. Buonoruyeckoe
pasfioxXeHue, paHee cuMTaBLIeeCcs KpanHe
C/TOXHBIM, NMPU MOMOLLU KOMEUHAaUUK (KOHCOP-
uMyMa) MUKPOOpPraHU3MoB 6yaeT NPpUMeHATLCSA
B 5KOJIOrNMYeCcKOM U HepTerasoBom NPoOMbILL-
JNIEHHOCTAX.

|

" HAYYHBIE LEHTPbI

HOU, «Ky36acc»,
UHCTUTYT npo6nem KOMMNMEKCHOro
oceoeHMus Henp PAH

MpepnoxeHa MHHOBALMOHHAA TEXHONOIUS
BeeHUS B3PbIBHbIX PaboT. DNeKTPOHHAsA cMcTeMa
VHULIMUPOBAHUSA B3PbIBHbIX PA6OT OT/IMHaeTCs
TEM, YTO CNPOBOLMUPOBAHHbIN €10 B3PbIB
He3aMeTeH ANs CeACMOoCTaHuuii, a B aTMochepy
nonaget MeHblUe BpeaHbiX BbIGpocos. HoByto
TexHonoruio ncneitanu Ha Kegposckom paspese.
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~ MMPOBOTO YPOBHS

FELASEL ¥ RS P

|
HUMY «PaumoHanbHoe OCBOCHME 3aMNacCoB
XKUAKHUX YrieBogopoaos NAaHeTbI»

Co3spaHbl U NPOLLIN rocyAapPCTBEHHYIO
perncrpaumio 6a3bl JaHHbIX, @ TakXe
NporpamMMHbIi NPOAYKT, NO3BONAOLWMeE
noasdupaTh KUC/IOTHbIE COCTaBbl B COOTBETCTBUMN
C reosIoro-TexXHUYeCckKUMMN XxapakTepmucTukamm
KosnnekTopa (nnacroBoi TeMrnepaTypon,
MPOHULLAEMOCTbIO), COAEPXAHMEM MUHEPATIbHbIX
KOMIMOHEHTOB Kap6oHaTHOM Nopoabl U Nopoa,
CMELUAHHOrO TUMA, a TaKXe CBOUCTE M/1aCTOBbIX
$nonpoe (Nnnacrtoso HepTH U BOAbI).
KucnotHble 06pa6oTku ckBaXuH / Konnektopos
HedTU 1 rasa — 370 Ccrnocob MHTeHcUpUuKaLum
A06bI4U YTeBOAOPOLAOB, MO3BOJIALLNA
B HECKOJIbKO pa3 NoBbICUTb AebuT fo6biBaecMom
NPOoAYKLMM MO KOHKPETHOM CKBaXUHeE.
Pazpa6oTku No3BONAIT C MUHUMASIBHBIMU
3aTpaTtamMm BpeMEeHU HaxogUTb KUCIIOTHbIe
COCTaBbI MO/, KOHKPETHbIE TUMbl CKBAXWUH
| M nnacroeble xapakTepucTnkn. JaHHas byHKLMA
ynpouaeTt paboTy crneumnanncTos, MUHUMU3UPYET
pUCKM gonyuieHns owmnbok Ha ctapguu nogéopa
CKBAXWH-KaHAU[ATOB A1 KUC/TIOTHOM 06paboTku
1 Bbl6Opa COCTABOB A1 06paboTKM NIacToB,
BCKPbITbIX TAKOW CKBAXUHOMN.




Ansa passutua HedpTerasosol u nepepabartbiBaroLLeii
oTpacnen, pobbiuu NoNie3HbIX UCKOMNaeMbIX

NMPOrPAMMA «NMPUOPUTET-2030»
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Hoeocuéupckmii rocypapcreeHHbIN HauuoHanbHbIM MCCnepoBaTENbCKMA

yHuBepcureT yHuBepcurTeT «MDU» ,
Paspa6otaH onTUMMU3ALMOHHBIN anropuTM, 1 Paspa6oTtaH HOBbII MeToa co3naHUA AeLieBbIX
KOTOpPbIM MO3BOMN YBEIMUNTD BPeMSA PaGoThl TOMJIMBHbIX 3/1IEMEHTOB. Mcnonb3oBaHa
ra3’oBbiX CEHCOPOB, CNMOCOBHbIX UCKAaTh 3anexu MaTeMaTtuyeckas Mogesib, KOTopas MO3BOASET
HedTV 1 rasa no KoOHUEHTpaL MM MeTaHa CHU3UTb coaepXXaHue NIaTUHbI B 31eKTpoae 1
B atMocdepe. ITO CTaNo BO3MOXHbIM 61aroaapsi 1 yBennuutb 3¢ peKTUBHOCTb Npeobpa3oBaHus
paspaboTke, KOTopas NO3BO/AET CEHCOPaM XUMWYECKON SHEPTUN B 3/IEKTPUYECKYIO.
paéoTtaTb cTabuIbHO HECKOMBKO YacoB, BMECTO Mony4eHHble pe3ynbTaThl ABASAIOTCA KpaiiHe
HeCKOmNbKMX A@CATKOB CEeKYH/, KaK paHbLue. BaXXHbIMKU A1l ONTUMU3ALMU COCcTaBa
MNpepnoxeHHbIN ONTUMU3AUMOHHBIN aNropuTM M CTPYKTYPbl 31eKTPOKATA/IU3ATOPOB C LieNbio
MO3BO/IAEeT CEHCOPAM KOHTPOJIMPOBATL YacToTy MOBbIWEHUS UX aKTUBHOCTM U CTABUNBHOCTU.
CNnefoBaHUA asepHbIX UMMYIbCOB B peasibHOM CHuXeHne copepXaHus NNaTuHbI TakXe ‘
BpeMeHn, 4TO6bl OHa BCerga cCOoTBeTCTBOBAMA caenaeT TOM/IMBHbIE D/IEMEeHTbl HA OCHOBEe 1
Pe30HaHCHOM YacToTe ra3oBoM AYEMKMU. NPOTOHOO6MeHHOM MeMbpaHbl 6o/ee [
YnydweHHas pa6oTa onToakycTuiyeckmx ‘ HaAEXHbIMU U 3KOHOMUYECKM BbIFrO4HBIMU. \

ra30BblX CEHCOPOB UrpaeT BaXHYO Posib |
B KAPTUPOBAaHUU MEeCTHOCTU AJ18 Nomucka
MecTopoXxAeHU HedpTh 1 rasa. 3T ceHcopbl
MOrYT O6HapyXUTb MNOBbIWEHHbIA YPOBEHb
MeTaHa B aTMocdepe, UYTo yKasbiBaeT

Ha Hanu4une sanexen NosieaHbIX MCKONaeMbIX.

TOMEHCKHMA rocyaapcTBeHHbIN
yHUBEpCUTET,

UHcTuTyT reodpmsuxkm Ypanbckoro
orpernieHns PAH

.r ]

1 - [ Paspa6oTaHo HellpoMopdHoe (MMUTUpYIOLLLee

OmMcKun rocynapCTBeHHblﬁ AEATENIbHOCTb MO3ra 4eslIoBeKa) yCTPOMNCTBO.

TEXHUYCCKHINA YHUBEPCUTET OHo ocyliecTBNSET aKycTUYECKUi Nouck Hedre- ‘

M rasoHacblweHHbIX o6bekToB 6narogaps

CozpaHbl HOBble MONIMMEpPHbIe KAHUCTPbI — HOBBIN BCTPOEHHOMY anropuTMy pacno3HaBaHUs 3BYKOB
BUA Tapbl Ans HedTenpoaykToB. X KOHCTpYKLMA HedTAHON CKBAXUHDI, YTO MO3BONSET YBEMMUUTD
Ha 60% yBeNMUUT BO3MOXHOCTb O HOBPEMEHHOM o6bemM fo6biun. Mprnbop ocyulecTenseT BONHOBOE
NepeBo3KM Ha €BPONOA[OHE MO CPABHEHUIO BO3eMACTBUE U HEMPOCETEBOM aHaMU3 celicMo-
C TPaANLMOHHBLIM cnoco6oM. Mocne akcnnyaTauum aKyCTU4eCKMX LWYMOB B FOPHOI nopoae.
€MKOCTU MOXHO 6yAeT yTU/IM3MPOBaTb, MONyYMB C noMoLbIo AaHHOM TEXHOMOrMM NPeanpPUaTUS
TEers10 1 3neKTpo3Hepruo. Hosbl MeTop, T3K MoryT 6onee adpdekTMBHO cnparnaTbLCA
MO3BONSAET NOBbICUTL dPPeKTUBHOCTD C NPOM3BOACTBEHHbIMU 334a4aMU: MOBLICUTL
TPaHCNOPTUPOBKM HehTEMNMPOAYKTOB, a TakxXe KO3bbULMEHT n3BNeYeHUs HedTH, YECIUYUTD
CHU3UTb 3KOSIOMMYECKYIO HArpy3Ky Ha palioHsbl ‘ A06bI4y pecypca B NPOAYKTUBHOM UHTepBase
ApkTnkm n KpaiiHero Cesepa. ‘ nnacrta 1 onpegenuTb UCTOYHUKU OBBOAHEHUS.

\ S N

MOJIOLEXXHDIE NIABOPATOPUU

KasaHckuii (Mpusonxckuit) pepepanpHblii yHuBepcuTeT

PaspabotaHbl 6onee addekTMBHbIE N SKONOrMYHBIE PeareHTbl 4715 YCKOPEeHUs ruaparoo6pasosaHns. 3Tu
MPOMOTOPBI MPOLW/KM yCnewHble na6opatopHbie ucnbitaHus. MosyyueHHble pesynbtaThl 6yayT cNoco6CTBOBATD
rasvpuKaumm He6oNbLIMX HACENEHHBIX MYHKTOB POCCHM, OCBOSHMIO MasTbIX 1 CPeaHUX MEeCTOPOXAEeHUN,

& TaKXe OTKa3sy OT CKUraHus MonyTHOro HepTAHOMO rasa Ha MecTax AO6bIM U CHUXEHMIO SMUCCUIM MaPHUKO-
BbIX ra3os B aTMocdepy.
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OJ1A PASBUTUA OEATEJIbHOCTU
B OBJIACTU UH®OPMALIUU U CBA3WU, i
LNDOPOBbIX TEXHOJIOI'MU U PELLEHUA

HaumoHanbHbI# MCcCNepoBaATENbCKMMA
Huxxeropopckuii rocypapcreBeHHbIM
yHusepcureT uM. H.U. Nlo6ayesckoro

’ Paspa6oTtaH HOBbI MeTop, A9 yripasneHus
KBAHTOBbIMU O6beKTaMu — Kybutamu,
anbTepHaTtmBou paspabotkam Google u IBM.
3TO NO3BOJIAET PELNTb NPO6IEMY CaAHKLMOHHbIX
3akynok CBY-3nekTpoHuku, Heob6xogmmom

AJ18 NpoBeAeHNs] KBAHTOBbBIX BbIYMCIEHUI HA
ceepxnpoBogHukax. MNpu 3ToM noebiwakTes
CKOPOCTb U TOYHOCTb BbIMOJSIHEHUS ONepaLmii.

f
HoBocubupckuid rocyaapcreeHHbINA
TEXHUYCCKUIA YHUBEPCUTET

Paspa6oTtaH 4aT-60T C aHUMUPOBaHHbIM
aBaTapomM A1 nepesoga Ha pyCcCKMn XeCToBbIN
a3bIK. KnneHT c HapyLeHneM cniyxa Tenepb
MOXET MOMY4YUTb KOHCY/IbTaLUIo NO 6AHKOBCKUM
ycrnyraM, a Takxe nepefartb OT3blB Ha XX€CTOBOM
asbike. Cepsuc 3anyleH B Poccuu: yar-6ot1 gaer
KOHCY/IbTaLMM NO BONPOCcaM BKIAAO0B, MeHCUH,
3aLUTbl OT MOLUEHHUKOB 1 TaK gasnee.

l

|

CeBacTononbCKMiM rocyaapCcTBeHHbIA
YHUBEPCUTET

Pazpa6oTtaHo nepeoe B MUpe MybTUMOAaNbHOE
YCTPOUCTBO 6€CNpOBOAHON NOLBOLHON CBA3M.

| B ycTtpolicTBe BnepBble coeanHeHbl Npuéopbl ons
aKyCcTUYeCKOM U ONTUYECKOM NOABOAHOMN CBA3U
Tak, YTo6bl U36exaTb 334BOEHUS UCTOYHMNKOB
nuTaHus. 3To NO3BOMUT oNepaTUBHO NepenasaTtb
Ha 3HayuTesIbHOe pPaccTosiHMe 6oMNbLIOK 06beM
vHbopMaumu, HanpuMep, Npu obcnegosaHmn
noaBoAHbIX TPY6ONPOBOAOE, LUBAPTOBKE
NoABOAHbIX anNnapaToB 1 06C/yXMBAHUM
nJaBy4YUX BETPOMNapKoB.

..

(

Cepepo-Kaskazsckui pepepanbHbIiA
YHUBEpPCHUTET

l Paspa6oTtaH HOBbIl anropuTM LndpoBoi
$unbTpaunK, KOTOpbIY MOXHO MPUMEHSATb
B cUCTeMax 6eCrnpoBOgHbIX CEHCOPHbIX CeTel.
ANropvTM No3BOSIUT CHU3UTb HEOMNpPeaeeHHOCTb,
, BO3HUKAIOLLLYIO B NMPOLLECCe U3MEPEHUM, U NOBbI-
CUTb HAAEXHOCTb PaboTbl CUCTEMBI.

Y - Y.

JIABOPATOPUU

MUPOBOIO YPOBHHA

LLEHTPbI
TPAHC®HEPA TEXHOJIOrMi

Ve
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CaHkT-lMerepbyprckKui rocyaapcrBeHHbIH
3/IeKTPOTEXHUUYECKMUH YHuBepcuTeT JIDTU

I Paspa6oTtaHa onTudeckas ayenka namMsaTn

| ANs oNTUYECKMX KOMMbIOTEPOB 6yayLiero —
| 3anuck UHbOPMaLMK Ha HOBOM YCTPOCTBe
i NPOU3BOAMUTCS MPU NOMOLLU MMIMYIbCOB CBETa
| pasHoW MHTeHcMBHOCTU. TexHonorus

; npepHasHavyeHa Ans KOHCTPYMPOBaHUSA

| KOMMNAKTHbIX BbIMUCIUTENbHbBIX YCTPOMCTE,

| B KOTOPbIX MPUMEHEHBI NPUHLUMABI
pannodOTOHUKMU.

|

|
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LieHTp TpaHchepa TeXHONOrMA
MockoBcKOro GUaUKO-TEXHUUYECKOro
MHCTUTYTA

Pa3pa60TaHbI 1 BBeLEHbI B 3KCrJs1yaTaumio HOBble

MOJEMbI CMYTHUKOBOM CBA3N U CMYTHUKOBbIE
TEPMUHAsbI HA MMPOCTAbUNIU3UPOBAHHOM

co ckopocTbto Ao 20 M6/cek Ha Tpacce CesepHoro
Mopckoro nyTn «PoTrepgaM — MypmMaHck —
OynuHka — LWaHxan» ¢ ucnonbsosaHuem
NpPenMyLLeCTBEHHO POCCUIUCKMX CMYTHUKOB.

nnatpopme. OHM o6ecneunBatoT JOCTYN B UHTEPHET




ANA PASBUTUA SJTIEKTPOSHEPIETUKMW,
TEMNJIOSHEPTETUKU
M BO3OBHOBJIAEMOW SHEPFETUKU

PepepanbHblil MCCNepoBaTENLCKUA
LeHTP Npo6neM XMMUYECKOW PUIUKMU
U MeguuMHCKoM xumMuu PAH

Co3paHbl BbIcOKOd$DEKTUBHbIE BOJOPOA -
aKKYMynupyioLLme CMecU KOMMepPYeCcKMx
NMOPOLWKOB MarHus 1 BaHagusl, He TpebytoLme
[OMNOMTHUTENBHON MEXaHOXMMUYECKOM 06paboTK M.
Bopopop-akkyMynmpyowme KOMAO3ULMOHHbIe
MaTepuarbl MOTyT 6bITb MCMOMb30BaHbI

019 CO30aHMNS KOMMAKTHBIX M 6@30MacHbIX
MeTaNIOrMAPUAHbIX aKKyMyIATOPOB BOAOpoaa
MHOrOKpaTHoro feincreust. OHu BocTpe6oBaHbl
8715 BOAOPOAHbIX TEXHOSIOT UM, B TOM Yncse Npu
MCroNb30BaHMM BOAOPOLAA B KavecTse
XUMMYECKOro peareHTa, 4s obecnedyeHus
NUTaHMeM TOTUTMBHbBIX 3/1eMEHTOB, AN
BOAOPOOHbBIX CUCTEM PE3ePBHOIO 31EKTPONUTAHUS
M aKKYMyNIMpOBaHUS 351eKTpoaHeprum. Takue
CUCTEMbI HYXHBbI A5 06ecrneyeHns HernpepbIBHOM
padoTbl TeNeKOMMYHUKALMOHHOIO 060pyA0BaHUS,
KOMMBIOTEPHOM TEXHUKW, TPAHCMOPTHOM
MHOPACTPYKTYPbl, aBBTOHOMHbIX O6bEKTOB
aneKkTponoTpeébneHus, cucteM 6€30NacHOCTM U T.4.

(

CaHkT-lMeTepbyprckmii noAUTEXHUYECKUIA
yHuBepcureT Merpa Benukoro

.

Co3paHa cucTeMa pacnosHaBaHWUs NPUYMH
aBapuin Ha A3C. Pa3paboTaHHbIN Ha ocHoBe
UCKYCCTBEHHOr O MHTESI/IeKTa aNirOpUTM B TeUeHne
OBYX CEKyHp, onpepenser NpuimMHy asapmm

Ha aTOMHbIX 3/IEKTPOCTaHUMSX U NpeasaraeT
HeVCTBYSI, KOTOPble HEO6XOAMMO NPeANPUHSITL
O01A ee ycTpaHeHusi. AJIrOpUTM crocobeH
aHaNM3npoBaTh CNOXHbIE GYHKLMM U NOAXOOANT
ANS CTAHLMIA € 60SbLUMM KOIMYECTBOM
napameTpos. N306peTeHne NOBLICUT HAAEXHOCTb
paboTbl aTOMHOM SHEPreTUKN.

(

Huxxeropopckuii rocypapcrBeHHbI
TEXHUYECKHMN YHUBEPCUTET
umM. P. E. Anekceera

3anaTeHTOBaH HACOC A1 NepeKauKm TAXEesbIX
XKNOKOMeTaIM4eCcKmnxX TenoHocuTenen ans
AAEPHDBIX PEAKTOPOB Ha «BbICTPbIX» HEUTPOHAX.
MpennoxeHHoe pelleHne CNOCOBHO yBEIUUUTL
KOO PULIMEHT MNOME3HOro AencTemns
060pY/A0BaHNA 1 MOBbLICUTb HAAEXHOCTb

Mo CPaBHEHUIO C U3BECTHLIMU aHAIOramMu

1 paspaboTaHHbIMU paHee arperatamu. OHo
MOXET 6bITb MPUMEHEHO NpU CTPOUTENbCTBE
peakTopa Ha 6bICTpPbIx HelTpoHax BPECT-300.




Onda PA3BUTUA MALUWMHOCTPOUTEJIbHOIO
KOMIMJIEKCA (ABUACTPOEHUE, CYOOCTPOEHMUE,

ABTOMOBWUJIECTPOEHME U UHBIE)

NMPOrPAMMA «NMPUOPUTET-2030»

. \ A
.‘ [ | [
CaHkr-lMerepbyprckmui |  BonrorpapcKuii rocyaapcTBeHHbIi ‘
rocypapcTBeHHbIN MOPCKONR TeXHUYECKMA YHMBEPCUTET ;
TeXHUYECKUH YHUBEPCUTET |
‘ Paspa6oTtaHa HOBasi TeXHO/IOrUSA CO38aHNSA ‘
1' = Co3paaH MHOMOC/IONHbIA MaTepuas, KOTOpbIA ‘ HeCcTUpaLMXCs NoKpbITUn. MeToguka {
: No3BONUT AeTansiM Aosiblie BblaepXnsaTb ; Nno3BonsAeT Nosy4aTb psf, YHUKaIbHbIX
AVHaMmyeckue Harpysku. MHoruve ;‘ MaTepuranoe, NPoOU3BOACTBO KOTOPbIX E
OTBETCTBEHHbIE AeTann, Takune Kak, | knaccuueckumm MeToaaMU 6bINO HEBO3MOXHO. 1
‘ HanpwMep, JIONacTu B ra3oTyp6UHHbIX | | OAHUM U3 HUX SIBNSIETCS CO3AAHMUE TBEPAbIX ]
‘ ABUraTenax, NPecchbl, MONOTbI, NOPLUHMU, ‘ CrIaBoOB HETPAAULIMOHHOIO COCTaBa B BUAe
MCMbITbIBAIOT CEPbE3HBIE AUHAMUYECKUE MOKPbITUS HA MOBEPXHOCTU AeTanen. .
Harpysku. Yto6bl BbigepXaTh UX, MeTans, C noMoubto B3PbIBHOMO NPECCOBAHUSA MOXHO j
N3 KOTOPOro caenaHbl geTanu, gonxeH 6bitb noJsly4aTb 3aroToBKM C MJIOTHOCTbIO A0 99% j
OAHOBPEMEHHO MPOYHBIM U MAACTUYHDIM, | | oT TeopeTunyeckn BO3MOXHOMN. DTOT MeToa j
HO B MpuUpoLe Takune CBOMCTBA YacTo ‘ Haub6onee BocTpe6oOBaH rMpu co3gaHnn ‘
1 npoTuBopeYart apyr apyry. Hoeeit MaTepuan || aHTUdPUKLMGHHBIX, TO @CTb HECTUPAIOWMUXCS,
‘ co3AaH C MOMOLLbIO MPAMOro NasepHoro | MaTepuasnos AN AaTOMHOro, HepTEXUMUYECKOro
BbipawmeaHus. OH npepcTaBnaeT co6oi | 1 ApYroro MalMHOCTPOEHMUSI.
CJIOUCTbIN MEeTaNIMYECKMNIM KOMMO3UT, }
rpe YepegyloTcs gBa MaTepuana: YncThli Y Y

TUTaH (MeHee NPOoYHbIN, HO 6onee
NJIACTUYHbBINA) U CMIAB TUTAHA C aNiOMUHUEM
1 1 BaHagueM (6oree NPoYHbIN, HO C HU3KOM
nnacTuyHocTbio). UcnbiTaHma nokasanu,
: 4YTO U3pesiMe U3 HOBOIro MaTepuana éyger
BblAepXuBaTb 60/1blLUMNA YPOBEHb YAAPHbIX
Harpysok. Pa3zpa6oTky cMOryT Ucnosib30BaTb
B KOpab6esibHOM, Cy[0CTPOUTENBHON,
KOCMUYECKOW U aBUALMOHHOM oTpacsax
MPOMbBILLNEHHOCTM.

= [IpepcraBneHa aBToMaTU3MPOBAHHASA
cucrtema CAlMP-K, noseonswwasn B 3-5 pas
6bICTPEE NPOEKTUPOBATb KOHCTPYKLUMU
Koprnyca COBpeMeHHbIX MOPCKUX CYAOB
Mo POCCUMCKUM U MEXAYHAPOLHbIM
craHpapTaM. Paspa6oTka Bknwovaer
opuruHanbHoe MO gna npoekTupoBaHUA
KOHCTPYKLM KOpNyca KPYMHOTOHHAXKHbIX
TPAHCMNOPTHbIX CYA0B NIeA0BOro Kjacca 1
nepokonos. BHepgpeHne CAMP-K B npakTuky
KOHCTPYKTOPCKUX 6I0pO CyA0CTPOUTENBHOIO
npodunsa NpuBeaeT K yMeHbLUEHUIO
NOCTPOEYHOM CTOMMOCTU CyAHA U
K MoBblieHuto ero 3¢pPeKTUBHOCTH
B 3Kcnnyatauunu.




Ons pa3sBUTUA MALLMHOCTPOUTENBHOrC KOMNIeKca
(aBuacTpoenue, cynocTpoeHue, aBTOMOGUNECTPOCHME U UHbIE)

MoCKOBCKMIA PUUKO-TEXHUYNCCKMN
UHCTUTYT (HaLMOHANBHBIMA
uccnenoBaTeNibCKUi YHUBEPCUTET)

MpoBeaeHbl CNbITAHWUA HOBOMO
nepcrneKTUBHOrO KOHBEpPTOMaHa

C BO3MOXHOCTbIO BEPTUKAIbHOIO B3N&Ta

M Nocaku, KOTOPbIN MOXET GbiTb NoJsle3eH
ONsA uenein apkTM4Yeckoro Hay4Horo ¢nora.

|
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MOCKOBCKMA aBUALMOHHDIN MHCTUTYT
(HauMoHaNbHBIA UCCNegOBATENBCKMIA
VHUBEPCUTET)

Pazpa6otaHo u 3anateHToBaHo
MHHOBALIMOHHOE KPbiSo Ans 6ecnuioTHUKOB,
KOTOPOE COCTOUT U3 SYEUCTBIX NaHenewn,
B3aVMMHO YCUINBAOLWNX APYT APYra, a TakXe
TexXHonorus ero nsrotoeneHus. Paspaéotka
MOXEeT MPUMEHATLCA B KAYECTBE CBA3YIOLLEro
3BEHA NPU N3roTOBNEHUN TPEXCITONHbIX
O6WNBOK. DTO MO3BOSIUT MUHUMU3UPOBATb
PYYHOM TPYA, YTO YCKOPUT npoLuecc c60pku

[ Kpblna 6ecnunoTHuKa.

HanaxxeHo NponsBOACTBO UMMOPTO-
3aMellaoLLero o6opynoBaHms gns
TeCTUPOBaHMA aBTOMOGU/IbHOM 3/IEKTPOHUNKM.
C nomoLbio HOBOM MPOAYKLUN MOXHO
TeCcTUPOBAaTb AATUYMKM NAPKTPOHUKA,
OocBelleHne 1 NoACBeTKY, KaMepbl 3aaHero

n nepegHero BUga, NpMBoAbl, yrnpasssieMble
MexaHW3Mbl U JpYrue 3N1eKTPOHHbIe
KOMMOHeHTbI aBToMobuns. MNpoaykT
npeacTasnseT ANs pbiHka 605blION UHTEPEC,
TaK Kak paHee nofo6Hoe o6opyaosaHue
MOCTaBAASIN TOSTbKO MHOCTPaHHbIE KOMMAHUN.

Co3paH KoMnnekc o60pyAoBaHUs ans
noBbleHNst 6€30MacHOCTU BOGHOro
TpaHcnopTa. OH B MOCTOSIHHOM peXume
OTCnexmBaeT paboTy XO[0BOM YACTU CyaHA
6eCKOHTaKTHbIM CMOCO60M 1 3apaHee
OroBeLLaeT 3KMnax o pucke Kopabne-
KpylweHus. B ocHoBe paspa6oTku nexar
hatyvkm, paboTtalolme B guanasoHe
cBepXBblcOokunx yactoT (CBY). OnbITHbIN
obpaseL| yXe YCTAHOBMEH U NPOXOauT
TecTupoBaHue Ha yuyebHoM cygHe Bonxckoro
yHMBepcuUTeTa BOAHOMO TPaHCNopTa.
PesynbTaTbl UsMepeHUii B peasibHOM BpeMeHun
oTO6paXatoTCs Ha NPUBOPHON NaHenn B
KanutaHckon py6ke.

CaMapcKuii HaUMOHANBHbIA MCCNEROBATENbCKMIA YHUBEPCUTET

uM. akagemuka C. . Koponésa

MNpepioxeHa MHHOBaLMOHHAS Pa3paboTKa, NO3BONSIOWAN COKPATUTD CPOKU HEKOTOPbIX TEXHONOMMYECKMX
3TaroB U3roToB/IeHUs AeTanel AN caMoneToB Ha 50 %. Mpu 3TOM TOYHOCTb MPOU3BOACTBA BYAET COXPaHEHa,
@ MO HEKOTOPbLIM MNO3ULMAM AaXe CTaHeT Bbilwe. [leTanu v y3/ibl A5t a3POKOCMUYECKOM TeXHUKM ByayT
BbIPaLLMBATD C MOMOLLUbLIO 3O0UTUBHBIX TEXHONMNOrU. 3D-neyartb NO3BOSMUT UCMOSb30BATH TOSIBKO TO KOMIMYECTBO
MaTepunana, Kotopoe TpebyeTcs A1l KOHKpPeTHOM getanu. Braropaps 3toMy 6yfeT CHUXEH BeC rOTOBOMA
NPoAYKLNK, YTO OCOBEHHO aKTyaslbHO A5 aBUALMOHHOMN MPOMBILLNIEHHOCTU.




ANA PASBUTUA
OBPABATbIBAIOLWEIO
U XUMMNHECKOI'O NMPOU3BOAOCTB

NMPOrPAMMA «NMPUOPUTET-2030»
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HaumoHanbHbIA UMccnepoBaTeribCKUA
ToMCKMI NONIUTEXHUYCCKMIA YHUBEPCUTET

CMHTE3UpPOBaHb!l BBICOKO3HTPOMNMUMHbIE CaBbl
A1 O4UCTKU BOAOPOAA, a TakXe paspaboTtaHa
[ cucTeMa MaTeMaTU4ecKoro MoaenMpoBaHus,

‘ KOTopas No3BoJIfieT aHa/IM3NPOBaTb

> M noabupaTtb COCTaB CriaBa Afs NoyyYeHns

J MaTepuasnoB C yNy4leHHbIMM CBONCTBAMU

! 6e3 MHOrO4YMCNIEHHbIX 3KCMEPUMEHTOB.

; 370 ynpoliaeT ucnonb3oBaHue Bogopoaa

‘ B KAYecTBe UCTOYHUKA SHEePruun.

Benropopckmii rocygapcreeHHbIn
TeXHOJIOrMUYeCKMIA YHUBEPCUTET
umM. B. I'. lWyxosa

|

[ Paspa6oTtaHo aHTUdOynMHroBoe (3awmuatoee
OT 6MOKOPPO3UN) NOKPLITUE arperaTos

1 060opy[oBaHUA AN 3KCMyaTaumm

B arpeccuBHol BogHoi cpepe. OHO Takxe
NMOMOXeT COXPaHUTb MaTepuasbl B YC/IOBUSIX
OJIUTesIbHOrO BO3AENCTBUA 601bLIOro
KonuuecTea 6aKkTepuii, MUKPOOPraHU3MOB 1
Bopopocnen. MacwTabHble 06pa3suybl MpoxXoanaT
UCNbITAHMA B peasibHbIX YCIOBUAX — B ByxTe
PeiHga octpoBa Pycckuin (BnagneocTok).

MockoBCKMIA NONUTEXHUYECKMNA
YHUBEPCUTET

Mony4eHbl 06pasLbl TOHKOMIEHOYHbIX
MaTepuasioB A/19 HAHOIMEKTPOHUKMW, KOTOpble
noMoryT co30aTb 3HeprosadpdpekTUBHbIE U
3KOJIOrMYecKm YNCTbIe YCTPOMCTBA B aBTOMObGMU e~
1 paketocTtpoeHun. MaTepuanel UMeIOT
noTeHUMa/IbHOE NPUMEHEHNE B HETMHEMNHOMN
onTUKeE, Tak Kak o651a4akT CBONCTBAMU
orpaHuUuYnTesNIen Nas’epHoOro UssyYeHus, YTo MOXeT
6bITb NOME3HbIM OJ18 3aLUMTbI M1a3 JIETYNKOB,
NpYGOpPOB Ha caMoneTax U KOCMUYECK X

‘ annaparax oT 1a3epHOro UsnyyYeHus.

Bonrorpapckuii rocypapcreeHHbIN
TEXHUYECKMA YHUBEPCUTET

Y MpeanoxeHa TEXHONOMMsA CO34aHUSA CNIOUCTbIX
MeTa/I/1I0-UHTEPMETASTUAHBIX KOMMO3MLMOHHbIX
MaTepuasioB ¢ NPUMEHEHUEM CBAPKU B3PbIBOM.
Takue MaTepuarsnbl, NOgO6HO NpUPOAHON
pakyLlIKe, COCTOAT U3 MHOXeCTBa
yepeayLMXCs, Pas/INYHbIX MO CBOUCTBAM

% TOHKMX C/TIOEB U B NepcrnekTUBe MOryT 6biTb
MCronib30BaHbl B 3HEPreTUYEeCKnX ycTaHoBKax,
KPUOreHHOM U TeNIoo6MeHHOM 060pyAOBaHMN
B KayecTBe TeNMo3alnTHbIX 6apbepos,
N3HOCOCTOMKMNX MOKPBITUIA, XXapPOMPOUHbIX

M XapocCToMKux Marepuanos. MNpegnoxeHHas
TEeXHOsOrns NO3BOJIUT 3HAYUTESNTBHO COKPATUTL
pacxon, AepULUNTHBIX U OPOroCTOALLMX
MaTepuasioB M MOXET 6biTb OCBOEHA Ha 6a3se
CYLLECTBYIOLWMX METATYpPruyeckmx
npepnpusaTUiA, rae UMelTcA O6blUHbIe
NpPoKaTHbIE U TePMUYECKUE YHACTKM.

CeyeHOBCKMIA YHUBEPCUTET

i CospaHbl «yMHbIe» nonuMepsbl gns 4D-nevaTtu

‘ Aetasneil KOCMUYECKUX annaparos, GpopMy
KOTOPbIX MOXHO Lie/IeHarnpasBneHHO MeHSTb

‘ HarpeBoM. [To NpoYHOCTM Ha pa3pbiB HOBbIE

\ nonnMepsl NPEeBOCXOANAT CyLLecTBYOWMe 6onee

YyeM Ha 60%, BblAEPXMBAIOT TeMMepaTypy Ao

462-541°C n pagmaumoHHoe BosgencTeme. Mx

MOXHO UCMONb30BaTh NPU CO3AAHUM CaMopa3-

BOPAYMBAIOLLMNXCA HA OPBUTE KOCMUYECKUX

KOHCTPYKUMI. Eciu ucnonb3oBaTtb TeXHONOrMIO

‘; npu CTPOUTENBbCTBE KOCMUYECKNX annapaTos,

“ OHM CMOryT NpopaboTaTb HA OKOIO3eMHOM

op6uTe 6e3 NOTEpPU SKCMIYATALUMNOHHbBIX CBOMCTR

6onee 10 ner.
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Onsa paseutus o6pabaTbiBaloWero U XMMUYECKOro NPOn3BoaCTs

JIABOPATOPUU
MUPOBOIO YPOBHA

HAYYHO-OBPA3OBATE/JIbHbIE

HLEHTPbl MUPOBOI'O YPOBHHA

4 - ™

HOLU, «MH>xeHepus 6ypyuero» HaumoHanbHbIA MCCNef0BaTENbCKMIA

TOMCKUIA NONMMUTEXHUYSCKUA YHUBEPCUTET
Paspa6oTaHbl LOCTYMHbIE MO CTOUMOCTU
KaTanmsaTopbl, KOTOpble MOryT 3pdpeKTUBHO
yAansTb HenpegesbHble Yriesogopoabl ns ‘
HedTU Npu 60nee HU3KUX TeMnepaTypax u .
OABMEHUSAIX, YEM 3TO AeNaeTcsl TPAAULMOHHO. [
‘ DTOT NPOLLECC yNy4LIaeT KAa4YecTBO 1 DTN TEXHOSOrUUN NO3BONAKT GOPMUpPOBATL
‘ HedpTENPOAYKTOB U MO3BOMASET UCNOMb30BaTb ‘ LUMPOKMIA PSf, CYNPaMONeKysSIPHbIX CTPYKTYP
noslyyeHHble NPOAYKTbI rNMAPUPOBaHMS [ ] 3a/aHHOM reOMeTPUU U C HYXKHbBIMU CBOMCTBAMMU.
DJ1S CUHTE3a HOBbIX BELLECTB. ‘

[ ] Paspa6oTaHbl KOHLENTyanbHO HOBLIE
MeTogosiorMyeckme nogxoabl K AusaliHy cynpa-
MosieKynsipHbIX aHcaMbnei, B TOM Yyucse
YHUKasbHbIX MOPUCTbIX MaTEpPUASIOE.

LLEHTPbl TPAHC®EPA TEXHOJNIOIM UM

Ve
|

HaumoHanbHbIi nccnepoBarenbckuii Huxeropoackmii rocyaapcreeHH bl
yHusepcureT uM. H.U. lo6auyesckoro

PaspaboTaH MaTepuan onsi NNacTMacCcoBbIX UBAEMNIA C Yy UYLlUeHHbIMU CBONCTBaMU. MoauduLMpoBaHHbIi
JITbEBON ABYXKOMMOHEHTHbIN MOy peTaH — YAapONpPOUHbIN, XeCTKNM, YCTOMUMBBINA K OTHIO, Terly

u ynotpadpuonety. Matepuan NosIHOCTLIO U3FOTOBJIEH U3 OTEUYECTBEHHbIX KOMMOHEHTOR, YTO NO3BOSUT
3aMecTUTb NOANYPETaHbl, UMMOPT KOTOPbIX HEBO3MOXEH WU 3aTPYOHEH.

TV
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HaumoHanbHbIi MccnepoBaTenbcKuii HUXXeropoackmii rocyapcrBeHHbIN
yHusBepcureT uM. H.U. Jlo6aueeckoro

Ypanock He TONbKO AOCTUYL AOCTATOUHOM AN
CO3aHNA NPUEOPOB KOHLLEHTPALMMK 3MEKTPOHOB,
HO 1 NPEeBbICUTb €e 3a CYeT cneunprKn NPOoLLEeccos,
npoucxoasiLmx Npu UMnnaHTauuu. PaHee takoro
4acTbio aHaNOroBom U LUMGPOBOM INEKTPOHMKM. adpPekTa HUrAe B MUpe He Habnioaanock. Hosoe
N3-3a nocTosHHO pacTywmnx TpeboBaHnii 3HaHue HeobXxoAMMO AN1A CO3AaHUS NPUGOPOB

K MOLHOCTU 3N1€KTPOHHbIX YCTPOMUCTE MNOBbLILLIATCSH cnepylowero NnoKosieHUs s CUNoBon

CMpOC Ha CBEPXLUIMPOKO3OHHbIE MOMYNPOBOAHUKMN. 3NEeKTPOHUKU U APYrUX OTPACTEN TEXHUKN.

OTKpbIT 3ddeKT NoBbILLEHUS KOHLEHTPaL MK
HocUTenen 3apsaaa B MonynpoBogHMKax npu
nccneaoBaHnUM oKCUaa rasnus.

MonynpoeogHMKOBbIE MaTepurasbl ABASIOTCA




HAYYHO-OBPA3OBATEJIbHbIE
LEHTPbl MUPOBOIO YPOBHSA

|
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HOL, «MnHoBaumMoHHbIe pewueHus B AMK»

CospaHa ycTaHOBKaA AN11 YCKOPEHHOr O
MPOU3BOACTBA MPOYHbBIX MUMCOBLIX 6/T0KOB.
YcTporicTBO MOXeT paboTaTtb B TOM yncne

M C CbIPbeM U3 OTXOL,0B XMMUYECKOro
npoussoacTea. MHHOBaLMOHHOR YCTPONCTBO
HanaeT NpUMEHeHNe B CTPOUTENbCTBE Kak
npv BO3BeASeHUM 30aHUN, TAK U BJIAroCTONKUNX
| MEXKOMHATHbIX Neperopogok.

N

OXxHbIR pepepanbHbiii YHUBEPCUTET

Paspa6oTtaHa yHuKanbHas TeXHO0rus, Kotopas
MOMOXeT 3alUTUTb KPbILLY OT CbIPOCTH, OOXOS
M Nary6HoOro BO3aenCTBUSA CONTHEYHOro cBeTa
1 Ha matepuan kpoenu. CozgaH KOMNO3UT gns
NMOKPbITURA >KEJIE€3HbIX KPbIL HA OCHOBE
coegUHEHU BUCMYTa, BaHAOMUA U LMPKOHUS
(BiVO4/Zr02), koTopsli1 oTpaxkaeT 6osiee
MOJIOBUHbI NyYel ConHUA B 6sIMXHeN
; nHppakpacHon o6nactu. Mpu 3ToM HarpesaeTca
; Wb NOBEPXHOCTb KPbILY, & TEMMepaTypa
w BHYTPEHHEN YacTu KpoBNU NogaepXmBaeTcs
‘ Ha 12 rpapycoe Huxe. MokpbiTUE NOBLICUT
U3HOCOCTOMUKOCTL U TEMSION30NALMIO,
NO3BOJINT COKPATUTb SHEPronoTpebneHme.

-
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LEHTPbI
TPAHC®EPA TEXHOJIOMrMA

(

HauMoHanbHbIN UCCNenoBaATENbCKMIA
yHuBepcureT «MOCKOBCKUM
rocynapCcrBeHHbINA CTPOUTENbHIbINA
YHMBEPCUTET»

i
|

Paspa6oTtaHa aspoanHaMuyeckas Tpyba,
KOTOpasa He UMEeEeT aHaJIoroB. OHa cozpaer
MMUTALMIO MHOMOYpPOBHEBOIro o6ayBa Moaenem
3[aHWIR, MOCTOB M APYIUX KOHCTPYKLUMIA

0151 NPOBEPKN MPOYHOCTU U YA3BUMOCTH

B peasnbHbIX YCIOBUAX.

LLEHTPbI

TPAHCO®EPA TEXHOJNIOMA

't
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HMU, «Kypy4yaToBCKMi MHCTUTYT

MpepnoxeHo ncnonb3oBaTh opraHuyeckmne
OTXOfAbl A YKPEn/IeHUs NOYBbI Nepes
cTpouTenbcTBoM. MeTog 6uouemMeHTaLmMm
Mcronb3yeT pacnpocTpaHeHHble B Npupoge
6aKkTepun, KOTopble KPUCTASIU3YIOTCSA

1 CNOco6HbI 3aMONHATL MPOMEXYTKU MexXay
YaCTMLLAMM MOYBbI C BbICOKOM MPOYHOCTBIO.
TexHonoruns aKonoru4Ha n BoctpeboBaHa
ONA NpefoTBpaLleHUs PasXuXeHUs necyaHoro
rPYHTa, PEMOHTA TPELLUH B LIeMEHTOBETOHHbIX
KOHCTPYKLUAX, YMEHbLUEHUS 3pO3nUn

1 NpefoTBPALLEHNS MPOLLECCOB Pa3pyLUeHUs
CKJIOHOB.
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MUPOBOI'O YPOBHSA
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Cankr-lMerepbyprckuii rocyaapcreeHHbii
INEeKTPOTeXHUYeCKU yuusepcureT FIDTU

u [lpogeMoHcTpUpoBaH 3ddekT HaBeaeHHOro
HenMHelMHoro caBura ¢asbl BOSIH, KOTOPbIN
MOXHO MUCMOMb30BaTb AJ1S CO34aHUSA
KOMMNaKTHbIX pasoBpallarenem Ha NpMHLUMNax
MarHoHWKW. Takue anieMeHTbl MOTyT HalTH
npYMeHeHne NPy NOCTPOEHUU UCKYCCTBEHHbIX
HEPOHHbIX CeTeM, BLIMNCINTENBHbIX
YCTPOWCTB, & TakXe npuv paspadortke
$ur3UnYeCcKMX pesepByapHbIX KOMMNbIOTEPOE.

= Paspa6oTaHa onTuyeckas syeiika namMaTm,
KoTopas npeacrasnsier coboi KonbL.eBomn
MUKPOPe30HAaTOP, CNOCobHbIN Nog, AeicTeueM
nasepa M3MeHATb CBOU XapaKTepUCTmMKu
M OEMOHCTPUPOBAaTb ABa pPasfiIMyHbIX
CTabusbHbIX cOCTOSIHUA. [laHHaa paspa6oTka
MOXeT UCMOMb30BAaTLCS AJ151 KOHCTPYUPOBAHUS
ornepaTMBHOM MNaMsATHU ONTUYECKUX
KOMMbIOTEPOB U APYTMUX BbIMUCAUTENbHbBIX
YCTPOMCTE HOBOIO MOKOMNEHUS], KOTOPbIE
B CBOEl paboTe UCMONb3YIOT MPUHLMUMbI
PaanNOPOTOHUKMU.

HAYYHbIE LLEHTPbI

MUPOBOIO YPOBHSA

( \

HUMY «Lienrp doToHmKmu»

‘ Paspa6oTaH KOMMaKTHbIN NONHONOBOPOTHbIN

‘ MUKPOBOJIHOBbIN PAAUOMETP, NO3BOAIOLLUMN
HabnopaTh BbIGPaHHbIA y4acTok Heba B TeueHue
DONroro BpeMeHun n obnagatowmn nyyiuen
4YYBCTBUTENIBHOCTbIO, YEM NPEALECTBYIOWME
paspaboTku. PaguomeTp nogaepxusaer
yAaneHHoe ynpasfeHue U MOXeT nepepasaTtb
3aperncTpupoBaHHble AaHHble HaNpPAMYIO B
KoMnbloTep. Mpubop yXe ycTaHOBMEH Ha Kpbile
MockoBCckOro rocygapcTBeHHOro TeXHUYECKOro
yHuBepcuteTa um. H. 3. BaymMaHa u ucnonbsyetcs
B HAY4HbIX U 06pa3soBaTesibHbIX LLensx.

CaHkT-lMerep6yprckuii rocyaapcTBeHHbIN
YHUBEPCUTET A3POKOCMUYECKOro
NPUGOPOCTPOSHUSA

3aperncTpupoBaHa yHUKasibHas HayyHas
YCTaHOBKA ANF TeCTMPOBaHUSA 06opyaoBaHUs
A3spokocMuyeckuii cteHg SpaceWire. OHa
rnpepgHasHaveHa Ans uccnenoBaHus,
cepTUdUKaLMM U TECTUPOBAHUSA 060PYAOBAHMS,
paboTalouero B COOTBETCTBUM CO CTAHAAPTOM
SpaceWire-RUS. YctaHoBka nozeonser
rMpPoOBOAUTb HayUYHble UCC/IeA0BAHUS, CeTeBble
pacuéTbl, aHanus 3arpysku 60pToBbIX ceTeld,
rnepBUYHYI0 OTPaboTKy GOPTOBLIX NPUIOXKEHUI
ONA NepcneKkTUBHbIX JleTaTesnbHbIX

M KOCMUYECKUX annapaTos.

N

(

HaumoHanbHbIf UccnegoBaTenbcK Ui
yHupepcuretr «kMUDT»

PaspaboTaH cnoco6 nosbileHUs aneKTpuYeckoi
«3$HEKTUBHOCTU» KPUCTANMOB Y- NLUHA NyTeM
NOKasibHOWM MeXaHUYeCKoN NONUPOBKMU.
MexaHuyeckas NONMPOBKa y-rIMUMHA ynyyllaeTt
€ro Nbe3osnekTpuyeckne CBOMCTB], a 3TO

B CBOIO o4epeb MOXET NMPUBECTU K YCUTIEHUIO
YYBCTBUTENIbHOCTU AATYMUKOB U 3pHEeKTUBHOCTU
ycTponcTe ans c6opa aHeprun. MpoaenaHHas
pa6ota BaxHa AN co3gaHnsa 6MOCOBMECTUMBbIX
3/1IeKTPOMEXaHNYECKUX YCTPOMCTB MAsoro
pasmepa.




MOJIOAEXHbIE
NABOPATOPUM

HaumoHanbHbIA UcCcnepoBaTeNbCKUA
ToMcKuii rocypapcTBeHHbI YHUBEpCUTET

3anyuieHo MUHN-NPOU3BOACTBO AeTEeKTOPOB
HOBOIO NMOKONEHUS, KOTOPbIE YCTAHOBAT
B obopyposaHue pns CKUD u B annapatypy

Knacca «MeracaneHc». O6opygosaHue

Nno3BOSIAET COeQUHATb CEHCOpPbI C 31"IeKTp0HVIKOL7|

CYUTbIBAHUA OaHHbIX OS5 BbIMOJIHEHUA

MacwTabHoro npoekTa. lMnaHupyetcs Bbinyck

nepebix o6pa3u,os HOBbIX O,eTEKTOPOB

LlenTp TpaHchepa rexHonoruin ToMckoro
rocynapcTrBeHHOro yHMBepCcuTeTa

Paspa6oTaHbl kepaMuyeckue MaTepuansi,
Heo6XxouMMble 419 U3rOTOBMIEHUSI KOPMNYCOB
MUKPO3JIEKTPOHHBIX KOMMOHEHTOB, HA OCHOBE
oTeYyecTBeHHbIX UcxoaHMKoB. PeuenTtypa
nocTaB/ieHa Ha NPOU3BOACTBO, MOSYYEHbI
KepaMnyeckne Macchbl C XapakTepucTukamu,
NpeBoCXoAAaLWMMN 3apy6eXHble aHaMoru.

npoMbIlLIeHHOro, MeAULLMHCKOIro U Hay4YHoro

Ha3Ha4YeHus.
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ANA PASBUTUA OYHOAMEHTAJIbHbIX
HAY4YHbIX UCCITIEOOBAHUU

JIABOPATOPUU MUPOBOTI'O YPOBHSA

-

1

HauumoHanbHbIi MccnegoBaTenbcKmii
ToMCKUM rocy BapcTBeHHbIA YHUBEPCUTET

Co3zpaHbl HOBbIE pPagMaLMOHHO-CTOMKNE
CeHCopbl AN YCTAHOBKM Knacca MeracameHc —
MCTOYHUKA CUHXPOTPOHHOTrO usnyyeHns CKNO,
Bnaropaps sHaunTeIbHOMN YCTOMUYMBOCTH [
K paguaumm, a TakxXe COXpaHeHUo i
pPaboToCnoco6HOCTU B LUIMPOKOM
TEMNEepaTypHOM AuanasoHe, HOBblE [,eTEKTOPbI
MOTryYT HaMTN MPUMEHEeHne B KOCMOoce

(Ha BHewHel o6lIMBKE KOCMMUYECKMX CMYTHUKOB i
AJ19 KOHTPONA paanauMoHHoro ¢poHa) ‘
1 Ha 06beKTax aTOMHOMW NPOMbILLIEHHOCTHU.

NPOrPAMMA «NMPUOPUTET-2030»

MepMcKMiA HAUMOHANBHBIN
UccnepoBaTeNbCKUA NONMUTEXHUYSCKMIA
YHUBEPCUTET

\
U

Paszpa6oTaH MeToz BoCcCTaHOBMEHUS
CTaTUCTUYECKM 3KBUBANEeHTHOU 3D-Mogenn
MOpPUCTON MUKPOCTPYKTYpbI no 2D-
n306pakeHuIo NonepeyHoro ceveHmns ‘
C MOMOLLbIO HEMPOHHOM CeTU. DKCMEePUMEHTbI ‘
rnoKasanu, YTo BU3yasibHble N KONMMYECTBEHHble ‘
OLLeHKU PEeKOHCTPYMPOBaAHHbIX HEMPOCETbIO |
TPexXMepHbIX Mogenen NofHOCTbIO [
COOTBETCTBYIOT UCXOAHbBIM CTPYKTYypaM, ]
2 CUHTE3 NPONCXOAUT NMOUYTU MFHOBEHHO. [
MpeanoXeHHbIN anropuTM NO3BONUT YCKOPUTH 3
M yAelweBunTb NMPOoLLEecc UCCIeoBaHus |
reTeporeHHbIX MaTepuasios 6e3 notepwm E
B KayecTBe.

'd
|

HaumnoHanbHbIl MccnepgoBaTenbCKmMMn
Huixeropopackmii rocypapcreeHHbIN
yHuBepcurer nM. H.U. No6ayesckoro

Briepsbie B Poccun nonyueHbl npospayHsbie ‘
KepaMunKun, KoTopble YNpoLaT TeXHONOrMn !
U3roTOBJIEHUS NTA3€PHbIX CUCTEM, CHUXAIOT UX
CTOMMOCTb U MPU 3TOM MNOBLIWAKT HAAEXHOCTD.
K npumepy, «BbICTpen» TakuMm NasepomM B Tyuy
BO34YLWHbIX OTXOJ0B MO3BOMNUT ONpegenuTb
KOHUEHTPaUMIo BpefHbIX BeWecTs

B atMocdepe. Monunkpucrannuueckas
CTPYKTYPa KepaMuK ynpoLaeT TeEXHOMormm
U3roTOBMIEHUS, CHUXAET CTOMMOCTb M MPU 3TOM
NoBblLLIAET HAAEeXHOCTb JTa3ePHbIX CUCTEM,
KOTOPbIE NMPUMEHSIIOTCH B MeguumHe,
MPOMBbILWIEHHOCTU U GYHOAMEHTANBbHbIX
Hayu4HbIX UCCefOoBaHUAX.

KO xHbIA desepanbHbii yHUBEpCUTET

CozpgaHa KapTa pacnpegeneHnss MUKPo6HOro |
61MopazHoo6pasms Noys U paspaboTaHo
Be6-npunoxeHue «Kapta MmetareHoma
Pocrosckoi o6nactun» ans ero Busyanusatum.
McnonbsoBaHue HoBOWM pa3paboTku gacT
BO3MOXHOCTb U3Yy4YNTb BCE pasHoobpasme

1 GYHKLLMKM MOYBEHHOrO MUKpo6BUomMa

1 NMO3BOJIUT OLEHMBATb FreHEeTUYECKMI
rnoTeHUuan onsa 300pPoBbs U NJIOA0POANS MOYB
C TOUYKM 3peHMs pa3HOO6pPa3na B Hell XMBbIX
OopraHusMoB. B ganbHenleM Takue KapThbl
MOXHO ByaeT cgenartb U ANs APYrMX PernoHoB
CTpaHbl.
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JIABOPATOPUU
MUPOBOIO YPOBHS
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MockoBCcKMIiA rocyaapcTBeHHbIH
yHmBepcurer umenu M.B. JlomoHocoBa

HOLU, «CeBep: Teppuropus
YCTOMYMUBOIO PasBUTUR»

OnpepeneHbl YpOBHWU HAKOMNSAEHUSI U MCTOUYHMKM
NOTEeHUMNaNIbHO TOKCUYHbIX 3/IEMEHTOB B
AOPOXHOM Nblnn B 3anagHom n BoctouHoMm
okpyrax Mocksbl. [Mony4yeHHble pe3ynbTaThl
MOryT 6bITb UCMONb30OBAHbI AJ1F YNyULLEeHUSA
CUCTEeMbl YOOPKU [,0pOor KOMMYHalbHbIMU
cnyx6amMu. OHM nokasanum Heo6Xo0aUMOCTb
BKJTIOYEHUS AOPOXHOM MbINU U ee
rpaHysioMeTpuyeckmx bpakLmii B cucTeMy
3KOJI0ro-reoxmMMmnyeckoro MOHUTOpUHra
ropopackoin cpenbl.

B Canexappe npo6ypeHbl nepsble TpU
‘ rugporeosiornyeckme ckBaXxxmHbol. CKBaXXUHbI
j npo6ypeHbl B HAMMEHee U3Yy4YeHHbIX
‘ B rMaporeosIorMyeckomM nsiaHe yyacrkax
1 ropopa Ha rny6uHe ot 10 go 25 MeTpos. OHu
npegHasHayeHbl AN nposeneHUsa HabnwaeHum
3a ypOBHEM NofA3eMHbIX BOA, U UX XUMUYECKMUM
| cocTtaBoM. PesynbraTbl UccienoBaHUM
MoO3BONAT NPaBUIIbHO NPOEKTUPOBAaTL
s ropopackue o6beKThl U NpeaynpexnaTb
aBapuiiHble CUTYyaLUKU B peruoHe.

MNMckoBCKMM rOCYAAPCTECHHbIA Cubupckuii bepepanbHblii YHUBEPCUTET

s \I 7 N
‘; !
|
| |
|
|
|

yHUBepcUTeT ' .
‘ CospaHa onbiTHas «3enéHas cTaHums» —
| Paspa6oTaHo HOBOe 060pyAOBaHME ANS || oTkpeiTas nnowapka, kotopas obecneunsaeTcs
MOHWTOPUHIA COCTOSIHMS MUKPOBOAOPOCNEl | 3a cuyéT BO306HOBNSAEMbIX UCTOYHUKOB SHEPIUM. |
1 SKONOrUYECKOrO MOHUTOPUHIA BOAHBIX | Bnarogaps cTaHUMM NOSBUNACH BO3MOXHOCTb 3
: | :
N 06BEKTOB, NOABEPKEHHBIX AHTPOMNOrEHHOM | npoBoguTb UccnepoBaHMA B O6MACTM 3KONOrUYK, |
g Harpyske. Mcnonb3sys BbICOKOUYBCTBUTE NbHbIE ' SHEProsdpPeKTUBHOCTM U HUusKoyrnepoaHoro \
\ MeTOMbI M3MepeHUs dayopecLieHLIUm pa3sBuTUS. DnekTpocHabxeHue «3enéHomn }
N xnopodunna u onTudeckoe 0BopyaOBaHMeE, ‘ CTAHLUMU» HE MPEepbIBAGTCA U OCYLLECTBASETCS

i OT COJTHEUYHOWM 1 3anaceHHON B aKKyMynisiTopax

Y4€Hble CMOryT OLL€HUTb COCTOAHUE
MUKPOBOAOPOCNeii B BOAOEME, & 3HAUUT 3Hepruu. Ha craHuuun pabortaer na6opartopmsa

PN U COCTOSIHNE BOHOW SKOCUCTEMBI B LLESTOM. | CTPOUTESIbHOW 3KOJIOrnn 1 3HeproadpeKTUBHOCTH,

11\ [HaHHble NpM6OPLI MOTYT 6bITb BOCTPEBOBAHSI ‘\\ karopas saHMaercH McenegonaHmneM h
:{ A\ Hay4HO-06pPa3oBaTeNbHBIMUA U MPUPOLO- [ MPakTM4eCcKuM BHeAPEHUEM dN1eMeHTOB |
\J | OXPaHHbIMM OPraHM3ALMAMN B LeNAX usydeHns | | | «3€NeHOM» CpeAbl U TeXHO/IOrUK pecypco- .
N/ 3KOJIOMMYECKOrO COCTOAHNSA BOAHbBIX CUCTEM. / v 3HeproaddeKTUBHOCTU. I
h / 7 7 ; T > /’// S s I S Y I N
N ( e \

e

. Kab6apauHo-Bankapckuii rocypapcreeHHblil yHusepcuter um. X. M. Bep6ekosa

Paspa6oTaHbl TEXHONOrMsA U YCTPOWUCTBO y4eTa ANHAMUKM 3MUCCMU U NOTSIOLLEHUS YIeKUCoro rasa
CeNbCKOXO3ANCTBEHHbIMU PACTEHMAMU B PEXMME peasibHOro BpeMeHu. KoMniekc no3sonseT yunTtbisarb
M MOAENIMPOBAaTh NOTOKU YI/IeKUCIIOro rasa B 3aMKHYTOM LiMK/Iie — MeX.y NOYBOM, PacTeHUAMMU

n aTtMochepoit. YCTaHOBKa OLEHMUBACT BAMSIHWE arPOXMMUKATOB HA PACTEHMSA U MOYBBI, & TAKXE
ynpaensieT NosIMBOM arpoKy/ibTyp.




4 Haunonanshble A’)
NMPUOPUTETDI }

PE3YJIbTATbI ONMPOCA
«HAYKA U YHUBEPCUTETDI:
OLIEHKA S®DEKTUBHOCTU
PEKNAMHOM KAMMNAHUW»

BCEPOCCUMCKMIA UHTEPHET-OMNPOC

1 6 O 0 PECMOHOEHTOB, U3 HUX:

. 74%:
i
J

78%

CornacHbl, YTo Hayka —
nepcnekTUeHas npodpeccuoHanbHas
cdepa B Poccun

nonarawT, YTo
6bITb y4eHbIM B Poccumn —
3TO NPECTUXHO

4 \ / \i
’ ’ 1
| 63% - 88% |
cuMTaloT HaYKy npuBreKaTenbHou ' | COrnacHbl, YTO UHTEpPEC K HayKe U
npodeccuoHanbHo chepoi ’ Hay4HbIM rnpodeccuaMm Heo6X04UMO ’
‘ ana monopexwu B Poccun ; | nopnepXuBarb C eTcrea (
. J L J
Y 3

|
94% - 69% |
, ' 3 J
| nopAaepxanu 6ol , j OTMeuarT PocT ]
; BblIGOp chepbl HAYKMU ! j aBTopuUTeTa YY4eHOoro i
‘ CBOMM pe6eHKOM ' : B poccuiickoM obuiecTse ;
| | | ]
- J \ ./
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k| 41%
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Monogexu (18-24 net) xotenu 6bi ‘
‘ CBA3aTb CBOK Kapbepy ¢ HayKom ‘ ‘
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MHOOPMALIMOHHDbIE MATEPUAJDbI
Nno HAUBOJIEE 3HAYUMbIM
MEPONMPUATUAM U PESYJTIbTATAM
HAUMOHAINbHOIO NPOEKTA

«HAYKA
U YHUBEPCUTETDbI»
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