UMHPOPMALMNOHHDIE MATEPUAIIDbI
no HAUBOJIEE SHAYUMbBIM
MEPONMPUATUSAM U PE3YJIbTATAM
HALUUNOHAJIbHOIO NMPOEKTA

«HAYKA
U YHUBEPCUTETDI»

2023 T.







HALMUOHAJIbHbIUA MPOEKT
«HAYKA U YHUBEPCUTETbI»

BKJ1IAQ B COUUNAJIbHO-
OKOHOMUYECKOE

U TEXHOJIOTNMYECKOE
PASBUTUE POCCUU

CUJIbHDbIE HAYKA
U OBPA3OBAHMUE

BaxxHble 351eMeHTbI

MO3MLMOHNPOBAHUS

rocygapctaea. MIMeHHO

DaHHble chepbl

obecneymBatoT ero

MHTENNEeKTYaslbHbIN

noTeHymasn, paspuTtme

TEXHONIOrUM U UHHOBALIMI,

3KOHOMWKUM M ObLLecTBa. - B.B. MyTuH

i

H — Ykas Npe3unageHTa Yka3s [Npe3ngeHTta lNacnopT

- e Poccuinckon @epepauymm Poccuinckonm Oepepaumm HaLMOHaIbHOIro
< - oT 7 Mmasa 2018 r. N2 204 oT 21 miona 2020 r. N2 474 npoekTa «Hayka
L L «O HauMoHabHbIX LLenax «O HauMoHaNbHbIX LLenax M YHUBEPCUTETLI»
] wl M cTpaTernyeckmx 3agadax pa3suTusa Poccuimnckom

- > pa3BuTusa Poccuinckom ®epepaumn Ha nepmos,

< > ®epepaumm Ha Nepurog, 0o 2030 roga»

o ¥ 0o 2024 roga»

O
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NMPUOPUTETDI B PEAJTIUSALUNA
HALIMOHAJIbHOI'O NMPOEKTA

obecneyeHmne TEXHOTOMMYECKOro CyBEPEHUTETA MO MPUOPUTETHDLIM
. OTpac/IaM 3a CcYeT pa3paboTKM COOBCTBEHHbIX TEXHOMOMUM 1 GOPMMUPOBAHUSA
6naronpuUaTHOM cpefbl A8 UX BHEeAPEHUS

MHHOBALMOHHOM MHOPACTPYKTYPbl HAYYHbIX UCCIeA0BaHUM 1 pa3paboTok
Ha OCHOBE MHTEerpaumm YHMBEPCUTETOB M HAYYHbIX OpraHm3aLnmm, nx
Koonepawumm ¢ opraHm3anmsaMm peasibHOro cekTopa 3KOHOMUKMU

nccnenoBaHUM U paspaboTok

LLe/TIOCTHOWM CUCTEMbI MOArOTOBKU M NPOdECCUMOHANIBHOMO POCTa HAYYHbIX

’ BbICOKOTEXHOJTOrNYECKOM cpenbl ona npopeneHmMA HOBbIX HAYYHbIX
. M HAYy4YHO-Megarorm4eCckmnx Kkagpons

OOPMUPOBAHMUE

HALMUOHANDbHbIN MPOEKT
BJIMAET HA OOCTUXEHUE

ObecneyeHune npucytcteua PO
B YMC/e OeCATU BeAyLMX CTPaH
MUpa No 06beMy Hay4YHbIX
nccnenoBaHUM 1 paspaboTok,

\_J

= B TOM YMCNle 3a CYET co3aaHuA
3ddEeKTUBHOM CUCTEMbI BbICLLETO
Bo3MoxHocTH obpazoBaHusa
0N\ caMopeanumsaumm
N Pa3BUTNA TANIAHTOB ObecneyeHre TeMna pocTa

BaJIOBOIr0O BHYTPEHHEro npoaykra
CTPaHbI BbllLE CPeaHEMUPOBOIO Mpm
COXPaHeHU MakpPO3IKOHOMMYECKOM
CTabUNbHOCTK

ObecnevyeHune TeMna yCTOMYMBOrO
pocCTa LOXOO0B HACENEHUSA U YPOBHS
MEHCMOHHOIO obecnevyeHus

He HMXe nHbdIaumum

LdocTonHbIN, 3dPEKTUBHbIN
TPYA U yCreLwHoe
npeanpUHMMAaTENbCTBO
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No UTOMAM 2023 rogA
OOCTUITHYTbl NOKA3ATEJIA

Poccuinckonm Oepepauumm

Nno o6bEeMy Hayu4HbIX
nccnenoBaHUM M paspaboTok,
B TOM YUCJIe 3a CYET CO3[aHuUA
3¢ PEeKTUBHOM CUCTEMDI
BbiCLLEro o6pasoBaHusA

Poccunckomn
Depepauunm

no o6vemy HNOKP
B CEKTOpPE BbICLLUErO
o6pasoBaHusa

MECTO

OTe4YeCTBEHHbIX TEXHOJIOMUN
MCNonb3yTca
opraH13aumaMm peasibHOro
cekTopa 3KOHOMMUKM

KBagpaTHbIX METPOB
nnowanen HoBblXx O6HEKTOB
KaMnycoB, BBEAEHHbIX

B aKCMyaTaLmio

HOBbIX MeCT, CO3AaHHbIX

B KaMnycax g/ npoxuBaHms
06y4YaloLLNXCS, HaYyYHO-
nenaroruyeckmx m Hay4Hbix
PaboTHUKOB

Tbicsiu py6neii/yenoseka
TeXHM4Yyeckas BOOPYXEHHOCTb
cekTopa nccrenoBaHuin

M paspaboTok

ponsa npodeccopcko-
npenopasaTesibCKOro cocraBa
B Bo3pacTe 00 39 net B 06Len
YNCITIEHHOCTU NMPOPECCOPCKO-
npenogaBaTeNbCkoro coctTaBa

AOoNA uccnegoBarteneu

B BO3pacTe 40 39 neT B 06LeNn
YNCNTEHHOCTU POCCUMCKMX
nccnepgosartenemn

[OJIfl aCMUPAHTOB
M couckaTenemn, 3alnUTUBLLNX
KaHOMOaTCcKMe auccepTaumm

1 OCTABLUMXCA B CEKTOPE HayKU
M BbICLLErO 0O6pa3oBaHMA

AONSA TPYAOYCTPOEHHbIX
BbINYCKHUKOB
obpasoBaTesibHbIX
opraHmM3aumii BbiCLLEro
obpasoBaHus

cy6bekToB PO, Ha Tepputopum
KOTOPbIX O6bpa3soBaTesibHble
opraHmsaumm BbiCLLEro
obpa3oBaHusa BXOAAT

B MOCKOBCKMN MeXayHapOLHbIM
PeNTUHr «Tpu MUCCUM
yHUBEpCUTETa»

OTHOLLEeHMe BHe6oaXEeTHbIX
CpencTB U 6104)KeTHbIX
aCCUrHOBAaHUM B cOCTaBe
BHYTPEHHMX 3aTpaT

Ha UccnenoBaHMa 1 paspaboTkin

TbICAY CTYAEHTOB, O6yYatoLLMXCA
rno o6pasoBaTesibHbIM
rnporpamMmmMam BbICLIEro
obpa3zoBaHMsA C NPaBoOM
rnosly4YeHms Ha 6ecniaTHoOM
OCHOBE A0MNOIHUTETbHOMN
KBanmoukaLmm

TbICAY MecCT

OOCTYMHOCTb 6ecnnaTHoOro
BbiCLIero o6pa3oBaHus

(He meHee 50 % BbINYCKHNKOB
WKOJI, 3aBEPLUMBLUMX OBy4YeHe
Mo MporpamMmmMam cpegHero
obLero obpasoBaHus,
obecrneyeHbl 6IOOXETHbIMU
MecTaMm A8 OYHOro oby4veHus
B obpa3oBaTesibHbIX
opraHu3aumsax BbiCLIEro
obpa3zoBaHMs) C y4eTOM
MPUOPUTETHOIO HaNpPaBeHUs
BOI0AXKETHbIX MECT B PErMOHbI
(3a ncknoyeHrem MockBbl

n CaHkT-lNeTepbypra)

MUJIMOHA YenoBeK, NpoLleanx
obyyeHne No AOMNOSHUTENbHBIM
npodeccnoHanbHbIM
nporpamMMamM B o6pasoBaTesibHbIX
opraHmsauymsax BbiCLIEro
obpa3soBaHus, B TOM Yncse
nocpenCcTBOM OHNAMH-KYPCOB




UTOM HALUUMOHAJIbHOIO

NMPOEKTA

1

HauMoHaslibHasA
nccnenoBaTesibCckas
KOMMbOTEPHAA CETb

HOBOIO NMOKOJTIEHUNA

10

cneunanm3mnpoBaHHbIX
y4eBHbIX HaY4YHbIX
LLEeHTPOB

15

Hay4HO-
ob6pasoBaTesibHbIX
LLeHTPOB MMPOBOIrO

YPOBHSA

151

naboparopus
MMPOBOIO YPOBHSA
noA PyKOBOLCTBOM
BeOyLUMX YYEHbIX

132

ydYacTHMKa
[NporpamMmb
«[MproputeTr-2030»

3

LeHTpa reHOMHbIX
nccnenoBaHMim
MWUPOBOIO YPOBHSA

10

Hay4HbIX LLEHTPOB
MMUPOBOIO YPOBHSA
no npuopuTeTam
Hay4HO-
TEXHOIOrNYeCcKoro
pasBuTuA

17

MpPoOeKTOB
COBPEMEHHbIX
KamMnycoB

7

06bEKTOB BBEeOEHDI
B aKCnayaTtaunto

35

cenekuMnoHHO-
ceMeHOoBOaYeCKMX

M cenekuMoHHOo-
MJEMEHHbIX LLEHTPOB

198

BeAyLMX
opraHusaumm
OBHOBMUN
npnbopHYyto 6asy

B 2023 1roay

4

MeXayHapoaHbIX
MaTeMaTnYeckmx
LeHTpa MUPOBOIro

YPOBHS

19

NHXWHUNPUWHIOBbIX

LEHTPOB

38

LLeHTPOB
TpaHcdepa
TexHoIornm

38

MOPCKMX
aKkcneamumnm

740

MONOLEXHbIX
nabopartopum

10

HOBbIX
OBLWEXUTUN

98

OTPEMOHTUPOBAHHbIX
obLWeXnTUM

12

pPermoHanbHbIX
Hay4HO-
obpaszoBaTesibHbIX
MaTeMaTnyeCcKmnx
LEHTPOB

24

LeHTpa
HavuunoHanbHoOM
TexHOoSIormyeckom

MHNLLMATUBbI

138

rnoanep>XaHHbIX
MPOEKTOB
Mo CO34aHUID
BbICOKOTEXHOTIOIM'MYHOI O
npounsBoacTBa

779

POCCUIMCKUX
XYpHanos
MHOEKCUPYIOTCSA
B MeXAYHapOaHbIX
6a3ax Hay4Horo
LUTUPOBAHUS
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®EOEPANbHbIA NPOEKT BEHEDULIMAPDI
~ D
YueHble U MOMoAble UCCNefoBaTeNm
NCCNEOOBATEJIbCKOE
Pervonbl (cy6bekTbl PO)
IMAERCTEO
CTyneHTs
\. J
~ D
YHuBepcuTeThI
HayuHo-uccnepoBaTenbckue
opraHmsaLumu 1584
MHOPACTPYKTYPA YyeHble 1 Mofioble nccnepgoBaTenm
Pervonbl (cy6bekTbl PO)
Crymerrs
\. J
( )
PervoHbl (cy6bekTbl PO)
YHuBepcuTeTh
Hay4Ho-nccnegoBaTtenbckme
WMHTErPALMS opraHM3aLmm 1584
YyeHble 1 Monofble uccnenosaTenm
CrymenT
\, J
KAOPbI Y4yeHble 1 Monofble UccrenoBaTenm
Cryaents
@ N
YHUBEPCUTETBI U HAYYHO-
nccnefoBartenbckme opraHmsanmm
YyeHble 1 MonoAble UccnenoBaTenm 4528 TbiC.
KAMMYChbI
Pervonbl (cy6bekTbl PO)
CTyneHTsl 485,7 TbIC.
§ _J

YYEHbIE K MOJ1IOAbIE
UCCJNIEOOBATEJIUN

BO3MOXHOCTb peann3saumm Hay4YHbIX 1 06pa3oBaTesibHbIX
NPOEKTOB Ha KAYeCTBEHHO HOBOM YPOBHE, Y/IyYLLUEHME YCNTOBUM
TpyAa, NoBblWeHWe KBannpmnkaumm n npodeccmoHasibHbi POCT

3apPerucTpUpPOBaHHbIX FPaHTOB, MOJy4YEHHbIX 3a BPEMS]
OB6BEKTOB UHTENNEKTYASTBHOM BbIMOSTHEHMS HAYYHbIX
COBCTBEHHOCTU, aBTOpPaMM MCCenoOBaHNM, PyKOBOOUTENAMM
KOTOPbIX ABASAIOTCS Pa6OTHUKM KOTOPbIX ABASKOTCA PABOTHUKMU
nabopaTtopuin MUPOBOIrO YPOBHS nabopaTopuii MUPOBOIO YPOBHS




MNPOEKT MO NPUOPUTETAM NpPoEeKTOB, peasindyeMbiX

HAYYHO-TEXHOJIOFMYECKOIO BeAYyLLMMU YYEHbIMU
PA3BUTUA NOAOEP>XAH,
N3 HUX: NpoeKkTa, peannsyeMbix

oTAaeJ/ibHbiIMU HAYYHbIMU FrpynnaMu

NPOEKTOB OCYLLECTBNSAIOTCS

noa pyKoBOACTBOM MOJIOAbIX
nepcnekTUBHbIX UccnepoBaTesnien

(B BO3pacTe Ao 39 neTt BKJIIOYUTESIbHO)

MOJ10AbIX UCCINIEAOBATENEN B BO3PACTE [0 39 JIET YYACTBYIOT
B KOMIMJIEKCHbIX MPOEKTAX MO CO3A0AHUIO BbICOKOTEXHOJIOIM M4YHbIX
nPOUN3BOAOCTB

NMPOBEAEH Ill KOHMPECC MOJ104bIX YHEHDbIX

YYACTHUKOB MEPOMNPUATUNA
13 85 PETMOHOB POCCUU OENOBOW NMPOrPAMMDI
M BOJIEE YEM 36 CTPAH MUPA
BY30B
OOKJIAOYMKOB (24 — UHOCTPAHHDIX)
U MOOEPATOPOB NPEOCTABJIEHO HA MEPOMNMPUATUU

CTYOEHTDI
U ACMTMPAHTDI

Bo3MoOXHOCTb MPMHMMATb y4acTmne
B O6pﬁBOBaTeﬂbeIX n mnccnegoBaTtesibCKMxX
nporpaMmmMax HaumMoHas/ibHOINo ypoBHA

acnupaHTam okasaHa OHNanH KypcoB n 6oree 1000
rpaHToOBas noaaepxka rnporpamMmM omnoSIHUTETbHOr O
Ha peanmsaumio npodeccnMoHanbHOro

HayU4HbIX MPOEKTOB obpasoBaHusa Ha IC CLUOC

CTYOEHTOB CTanu
cnywaTtensamm 3uMHeN
wkonbl lNnaBy4yero
yHUBEpCcUTEeTa

CTYLAEHTOB MPUHAN
yyactme B aKCnegmumm
[MnaBy4dero yHMBepcuTeTa




obLWEeXnTM Ha 33,1 Tbic. MecT
OTPEMOHTUPOBAHO
B 47 yHUBepcuTeTax

YHUBEPCUTETblI U HAYHYHO-
UCCJIEOOBATEJIbCKUE
OPrAHU3ALUU

PopMmnpoBaHME MHHOBALMOHHOMN MHPPACTPYKTYPbI

M BbICOKOTEXHOIOMMYECKOM cpeabl A1 MPOBEeAEHUS

Hay4HbIX MCCegoBaHUM 1 pa3paboTok, NpUBIeYeHns
Ta/laHTOB, NOBbILLEHUNSA KOHKYPEHTOCMOCOBHOCTU U penyTaLmm

o6LWeX1TUM BBeOEeHbl
B dKCMlyaTaumio

(7,68 TbIC. MecT, 189 997,6 M?)

BeAyLWMX opraHmsaymi B 38
cy6bektax PO obHoBUAMU
NPMGOPHYO 6a3y Ha O6LLYIO
cymmy 15,49 mnpp py6nen

POCCUNCKMX XypHaIoB
MHOEKCMPYHOTCS

B MeXAyHapoaHbix 6a3ax
HaY4YHOIr O LLUTUPOBAHUS

yHUBEpPCUTETA MNOAKITHOYEHDI
kK T'MC CUOC, konnyectBo
3apPerncTpmMpoOBaHHbIX
rnosib3oBaTenien

> 370 TbiC. YenoBek

YHUKAJTbHbIX HAY4YHbIX
YCTQaHOBOK KJlacca
«MeracameHc» NpoaosxXaeTcs
npoeKTnpoBaHMe

N CTPOUTENBCTBO

MJTH py6. Mosy4YeHo
Hay4YHbIMW OpraHmM3aumnaMm

M yHUBEpCcUTeTaMy,

Mo 3aK/ItYEHHbIM NP copemn-
cTBUM LleHTpoOB TpaHchepTa
TEXHONOrM 4,OroBopam

Ha BbinoniHeHMe HNOKTP

PE3EPB

HOBbIX labopaTopuu
MUPOBOrO YPOBHS

KAOPOBbIU

yesioBeK BKJ/TKOYEH B Ka,u,posan
pe3epB pyKOBOAUTENEN
Hay4HbIX U O6pa3OBaTeﬂbeIX
opraHmsaummn

YesoBek obyyatoTCa

Mo obpazoBaTesibHOW NporpamMme
pasBUTUS KALPOBOIro
yrpaB/eHYeCcKkoro pesepsa

B 06/1aCTU HAYKW, TEXHOIOMUIN

1 BbICLLErO O6pa3oBaHUSA
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CO3AAHME CETU COBPEMEHHbIX KAMITYCOB

Mo CO30AHUIO KAMIMTYCOB PEAJIN3YIOTCA

1-1 BOJIHA OTBOPA

O6wmin 06beM PpUHaHCMpoBaHUS, MIpA, py6.

KanuHuHrpapg, 17,6

Hu>xHun 4,9
Hosropop

MockBa 54,9
Yoa 271
ExkaTtepuHbypr 20
YenabuHck 21,1
Tomck 52

HoBocubupck 20,2

O CTAHOAPT MUHHOBALMOHHOW OBPA3OBATE/IbHOW

CPEObI (KAMIMYCA)

NOANMUCAHDI

CTAHOAPT OCHALLEHUA KAMITYCA

NMEPEYEHDb U3 45 MOKA3ATENEN COLMAJIbHO-
SKOHOMUYECKUX DDDEKTOB KAMIMTYCOB

CaxanuHckaa obnacTb,

Hosropopnckasa obnacTtb,
TroMeHckas obnacTb)

KOHLLECCUOHHDIX cornialueHui
(Tomckast obnacTb, ViBaHOBCKaA
obnactb, CaMapckasa obacTb,

Xabaposckni kpal, [Nepmckinia
Kpan, ApxaHrenbckas o6nacTb,

2-1 BOJIHA OTBOPA

06wt 06beM prHaHCMpoBaHUS, MIpa, py6.

ApXxaHresnbck 29,8
DT «Cupuyc» 31,4
Mepmb 28,6
MBaHOBO 10,8
XabapoBck 27,7
TioMeHb 34

IOxHo-CaxanuHck 34

Benukuu
Hosropop 12,3
Camapa 39,4

cornawieHus

Ha NpepocTaBneHne

MHbIX MeX6I0OXKEeTHbIX
TpaHCcPepTOB CyObEKTaM
Poccuinckom ®epepaumm
(Pecnybnuka bawkopTocTaH,
Huxeropopackas o6nacTb,
CaxanmHckaa ob1acTb,
YenabuHckas obnacTb)

RFEFEE AET INE



Ona yCTOﬁ‘-IVIBOI'O pPa3BuTuda permoHoB

BBELOEHbDbI B 9KCIMJIYATALUIO

KAMIYC
MockoBcKkoro rocyaapctBeHHOro TeXHU4YeCcKoro
yHuBepcuteta umeHm H.2. bBaymaHa

MockBa

MHoro¢pyHKUMOHAaNbHbIN
Hay4YHO-o6pa3oBaTesibHbIM KOpNycC

20 089,2 M2

BbicTaBOYHO-O6pasoBaTesibHOE
NPOCTPAHCTBO «JlBOpeL, TEXHONMOrMn»
(PaHaropumnckme KasapMbl)

6 036,5 m?

MUccnepoBaTtenbCckuim LLeHTP
5190 m?

MHoro¢pyHKUMOHaNNbHbIN
6M6IMOTEYHDbIN KOMMJIEeKC
(XuMunueckas naéoparopus)

7 487 M2

KAMMNYC
Me>XXBy30BCKOIro CTyAeHYeCcKoro kaMmnyca
EBpa3uinckoro Hay4yHo-o6pa3oBaTesibHOro LLleHTpa

Yéa (Pecnyb6nmuka bawkoptocTtaH)

IQ-napk
37 462 M? ! ”I"I

T —

-

n



Ona yctoiiumBoro pasButusi permoHoB

g

N 4
KanuHuHrpapckas obnacrtb X ApxaHrenbckas o6nactb

o - ® TexHonorum neconepepaboTku
VHTENNEKTYanbHbIN 1 KPeaTUBHbIN Xab

°
MHAYCTPYS 3MOPOBbeECHEPEXEHMS 300pOBbeCcOEPEXEHME B ADKTUKE

pgiiBVlTVle MHGOPMALIMOHHOrO @ ® UHKeHepHble Pa3paboTKI B APKTIKE
obuiectsa Hosropopackas o6nacrtb
BbICOKOTEXHOJIOTNYHbIE

2
npon3soacTea N HHoOBaLMn I'IepMCKMD'I Kpaﬁ
WHTENNEKTYyanbHasa aM1eKTPOHUKa

' HaBUraLVOHHbIE CUCTEMbI HOBble MaTepmansl v UT ansa
HedTeXMMUM 1 HedTenepepaboTKm
L]

CO3[aHne 9NeKTPOHHOM
r. MockBa KOMMOHEHTHO 633bl LUMPOBbIE TPAHCMOPTHbIE CUCTEMbI

°
(DOTOHHbIE, KBAHTOBbIE 1 PMIOVAHbIE MeOVUMHCKas aN1EKTPOHMKA B1OHWKa, LMPPOBas MeauuUMHa

TEXHOSOT
e HoBble MaTepuanbl u AT ona

Ha3eMHble TPaHCMOPTHO- MaLLMHOCTPOEHUS U METanyprum
TEXHOMNOrNYECKMe CUCTEMDI

HOBble TEXHONIOrUn B 06p83058HVIV|
nepcnekTuBHble MaTepuarbl W BOCMUTaHUK, Typusme,
N TEXHONOrn MalMHOCTPOEHNS KpPeaTMBHbIX UHAYCTPUSAX,

KOrHUTMBHbIE TEXHOMOTNN MONoAEXHOM NONUTUKE
1 Knbepduranieckme cucTembl

TEXHONOrMW 300POBLECOEPEXEHMS r
1 3aLUMTbI NPUPOabI CBepAHOBCKaﬂ obnactb

KNETOYHbIE TEXHONOI NN, MArkas a
MaTepus N TKaHEBas HXEHEPKUA Lll/ld)pOBaﬂ TpaHC('bOpMaLLI/Iﬂ
3KOHOMUKN

pasBUTHE TEXHONOTUYECKOTO
MNBaHOBCKas o6nacTtb npeanpuHUMaTenbCcTBa

CrnopT, MeracobbITvs 1 TEXHONOrn

I'IpOMbILLIﬂeHHbIl;I Ov3anH NpuBNeYeHne, CoOXpaHeHne
(MaLMHOCTPOEHME, NErMPOM, CTPOUTENBCTBO) 1 PasBUTME YENOBEYECKOrO

XUMUA U HOBble Matepuarnbl KanuTana

Huxeropopackas obnacrtb
ypbaHUCTUKa MasbiX FOPOLAOB

MUKPOSMEKTPOHMKA (MONHbIN LK)

W 1 pekomeHpaTenbHble CUCTEMbI

KVbepbe3onacHOCTb U 3aLUMLLEHHBIV YenabuHcKas o6nactb
nn

TEXHONOrN1 MHGOPMaLIMOHHOTO
MORenMpoBaHms U CATTP @ VHTennekTyanbHoOe Npou3BOACTBO

®T Cupuyc

HayKa O XWU3HW: reHeTunKa,

- [ ]
6romeauumMHa TEXHOMNOrM 6eCNPOBOAHO CBsA3M 6G+ maTepuanoBefeHue 1 dpuavka

maTepuasnos

UMPPOBbIE W MHTENNEKTYabHbIE ® " 5KONOrs 1 XMBbIE CUCTEMbI
NPOW3BOACTBEHHBIE TEXHOMOTUN

v N Camapckas obnactb

2
® MeXaMCLMNAMHAPHbIE UCCTIBROBaHIS Pecny6nuka bamiKkoprocTaH
B 0BNIACTY NEAAror1IeckmX a3poKoCMUUEecKas MHXeHepUs

W KOTHUTUBHbBIX HayK
MEOVLIMHCKAs MHXeHepHs bromeamumHa 1 reHeTuKka

CKBO3Hble LM(MPOBbIE TEXHOMOTMN VHXUHWUPWHE 1 Nepeaosble
1 KBAHTOBblE KOMMYHMKaLMW MPOU3BOACTBEHHbIE TEXHOMOT MM

LmdpOoBas 1 3eneHas Xumus,
SHepreTuka

HOBas cpefa XXm3Hu

CoupanbHo-ryMaHUTapHas NoBecTka

12



Ana ycToiumMBOro pasBuTus permoHoB

-
HoBocubupckas o6nacrtb

nNaTGpOPMEHHbIE MPOrPaMMHbIe
NPOJYKTbI LIS SHEPreTUKY,
MaLUMHOCTPOEHUS U HedTerasoBom
oTpacnu

XUMUS 1 B1OMeaNLMHCKIUE
TEXHONOornm

doToHvKa v paanodusmnka
B CreumanbHoM NprubopocTpoeHnn

Tomckas obnactb

X1UMUA N HOBble MaTepuarbl

MHXeHepHas buonorus
1 arpobuoTex

MWKPOSMEKTPOHMKA

DS n Al

TiomeHcKasi obnactb

® JHepreTnyeckas 6e3onacHoOCTb

L 6e30MacHOCTb XMBbIX CUCTEM

&

v
CaxanuHcKas o6nacrtb
aKBaKysbTypa
TEXHONOrnn B aHepreTmnke
reo-6uo-pusnyeckmne faHHble
coumarbHasi oBecTka
BUOTEXHOMOMNM U FEHETMKA

CKBO3HblE Lll/ld)pOBble TexHonorn

Xa6apoBckui Kpan

CTPOUTENLCTBO M ypBaHUCTHKa

TexHonornyeckas TpaHcoopmaLys
NPoJyKTOB U MaTepuanos

KPeaTUBHOE MPEearpUHIMATENbCTBO
1 FyMaHWUTapHbIE HayKu
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CYBDBEKTDI
POCCUNCKOU ®EOEPALUN

ANA PASBUTUA TEHETUHECKUX
TEXHOJ1IOI''nMU

(

Bcepoccuinckan Konnekumas MUKpoopraHusMoB
MywmnHCKUMA HayYHbIN LeHTP 6Monoruyeckux uccregosaHmin Poccmmnckon akapeMum Hayk

CospaHa 6a3a gaHHbix BKM NEH (VKMGen)

O HyKJ1IeOTUAHbIX nocnepoBatenbHocTAx AHK
MukpoopraHusmoB. BKM M'EH copepxuT
AaHHble o 6onee yeM 3000 HyKIEOTUOHbIX
rnocrefoBaTeNIbHOCTAX PA3J/INYHbIX F€HOB U

NMOJIHbIX FEHOMOB MpeAcTaBuUTesIe MUKPO6HOro
Mupa (6akTepuin, aKTMHOMULLETOB, apXeW,
MULenuanbHbIX U APOXXEBbIX FPU6GOB).
NHpopmauma o 6onee 500 nocnepoBaTesibHOCTAX
XpaHuTcs Tonbko B Poccuu.

NPOrPAMMA
«NMPUOPUTET-2030»

Y [
HLUMY «ArportexHonorum éyayuiero» Benropoackum rocyaapcTBeHHbIW
HaLMOHANbHbIW UCCNIefOoBaTEeNIbCKUMN
CospaHa 6MopecypcHas Konnekumusa gns
YHUBEpCcUTeT
CcoXpaHeHus reHopoHAa BUAOB BbICOKOLLEHHbIX
pacTeHM U COKpALLEHUS MMMOPTO3aBUCUMOCTH BbISIBNIEHbI MEXAHN3MbI PA3BUTUS OGHOMO
B NOCaaoyHOM MaTepuane u naoaoson 13 Hanbosee pacnpoCTPaHEHHbIX 3a6oneBaHNi
;pop,yKLl,VIVI NIECHBIX ArOAHBIX PACTEHNH. XXEHCKOM penpoayKTUBHOM CUCTEMbI, CBSAI3AHHbIX
8 MCMbITATE/IbHOM yHACTKE BblCaxeHbI c 6ecnnopvem — sHaOMeTpro3a. CoBpeMeHHble
3apy6e>XHble U poccuiickue copta rony6umkm, MCCe0BAHMS FOBOPSIT O BBICOKOM PO
apyCHVIKVI, KJIIOKBbI, KHAXEHUKM 1 MOPOWIKKW. reHeTUUecKMX GaKTOPOB B PasBuUTMN
6a OCHoBe Konne_K”'M,” CO3AAETCA reHeTUHEeCKNA 3a6oneBaHus: B 47% cny4aeB pa3BuUTUE 3TOMN
aHK B KyJieType ‘!n VItro ¢ Lenibio coxpaHeHus 60ne3HU onpeaensniocb UMEHHO FreHeTUYeCKUMU
reHOpOHAA XO3ANCTBEHHO-LIeHHbIX, PeAKMUX dakTopaMu. Y4€HbIM yaanocb yCTaHOBUTb
W TPYAHO PasMHOXaeMbIX BUAOB, COPTOB U pOpPM B3aMMOCBSA3b MexXAay nonmmopdrsMamMum reHoB
AFOAHBIX pacTeHNW, NPOBEACHNA AaNIbHENLLIMX nosoBbIX FOPMOHOB U PUCKOM BO3HUKHOBEHUA
reHeTUKO-CeNeKLIMOHHbIX paboT U YCKOPEHHOrO >HAOMeTpMO3a. Bcero B paboTe 6110
PA3SMHOXEHMA pacTeHnn. naeHTUdULmMpoBaHo 34 reHa, NnposiBNEHUA
Y, KOTOpPbIX MOryT 6bITb CBSI3aHbl C pas3suTtnem

3a6oneBaHus. MonyyeHHble AaHHble MOMOryT
MOBbICUTb KAYECTBO NPOGUIAKTUKM U Tepanum
60/1€3HM Ha paHHUX CTaaUNAX.




aonAa PA3BUTUA MEOULLIUHDI

dunarHoctrka n neyeHme 3aboneBaHmnin, peabmnmrtaumsa nocne
nepeHeCceHHbIX TAXeblix 3abofieBaHni, BHeOPEHWE TEXHOOMMIN
NCKYCCTBEHHOIO MHTe1ekTa B 06/1aCcTb MeOULMHCKOM OMArHOCTUKM

JNNABOPATOPUU MUPOBOI'O YPOBHHS

(

HauumoHanbHbIA UcciefoBaTeIbCKUMN
yHuBepcutetr UTMO

MpennoxeH MeToa PEKOHCTPYKL MU
MP-u3o6paxeHuin Ha oCHoBe ry60Koro
obyueHus. [1na obyyeHUs HeMpoceTen

B npeaslaraeMom cxemMe UCnosib3oBasncs
ob6LwenocTynHbii Ha6op gaHHbix Multi-Coil
k-Space OCMR ansa MPT cepaeyHo-cocyaucTomn
cuctembl. Ucnonb3oBaHue npegnaraemMomn
CXeMbl PEKOHCTPYKL MUK obecneunBaeT
NoBbILEHHOE KaYeCTBO PEKOHCTPYUPYEMbIX
MP-un306paxKeHui ¢ TOUKU 3peHUs MeTPUK
PSNR u SSIM. MNMpepnoxeHHasa cxeMa
PEKOHCTPYKLUM MOXET OKa3aTbCA NOSIE3HOMN
ana MPT o6nacteir, TpebyloLmx Kak BbICOKOIro
NPOCTPAHCTBEHHOI O, Tak U BbICOKOro
BPEMEHHOro paspeleHus, Hanpumep, MPT
ceppua.

Ha ocHoBe YncrieHHO-aHaNIUTU4YeCcKoro
anropmMTMa, OCHOBaHHOIO Ha MeToAe KOHEYHbIX
pasHocTelr Bo BpeMeHHOM o6nactu, 6b110
YCTaHOBJIEHO, YTO OAHOPOAHOCTb PAAUO-
YACTOTHOrO MarHUTHOIO MOJIA BHYTPU rooBbI
M Weu YyerioBeka Ha pabouel yacToTe
ToMorpada 9.4 Tn (400 MINu) MoxeT 6bITb
yrydlleHa nyTeM UCnosib30BaHUsA CABOEHHbIX
QHTEHHbIX 3/IEMEHTOB, MUTaHNE KOTOPbIX
oTnmnyaeTcsa no ¢ase. boina npepnoxeHa
KOHCTPYKLMSA aHTEHHOW peLleTKu, aHTeHHble
3N1eMeHTbl KOTOPOW [OCTUralOT YKasaHHOM
pasHocTu das nyTeM NPUMEHEHUS OQHOro
aKTMBHOIO M OJHOIO NMNacCUBHO-CBA3AHHOIO
M30rHyTOro NPoBOJsIOYHOro BUGpatopa. Mx
dopMa 6bina oNTUMU3NPOBAHA YNCTTIEHHO

M NOCTPOEH MaKeT aHTeHHOM peweTku. Kak
nokasaJsim pac4yeTbl, O4HOPOAHOCTb Paauo-
YACTOTHOrO MarHMTHOIO NnossA B 061acTn
rosloBHOro Mo3sra ynydwaetcs Ha 9%-17%
Mo CpaBHEHMUIO C U3BECTHbIMU aHaloraMu.

(

HauuoHanbHbIA UccneaoBaTeNIbCKUMA
ToMcKMuM rocyaapcTBEeHHbIA YHUBEPCUTET

OcBoeHa TexHonorusa npAaAMOro nasepHoro
BbipalmnBaHnd, KotTopasa No3BOJIUT CoO34aBaTb
nepcoHaansnpoBaHHble MeTansinyeckume
MMMNJIaHTbl 38 MeHbLUUM CPOK, a TakKXe COKpaTuTb
KONnm4yecTBO OTXOO40B U 6paKa. KpOMe TOro,
6narop,ap9| BO3MOXHOCTU CO34aHUNSA O6BHEKTOB
CO CNTOXXHbIMU BHYTPEHHUMMU CTPYKTYpaMu,
MOXHO 6yp,eT nony4yaTtb geTanun C ynydleHHbIMU
MeXaHN4YeCKMMU XapaKTepnctukamm

N CHUNXXEeHHbIM BECOM.

\§

(

ToMcKMMA HALLMOHAJIbHbIN
uccnepoBaTesIbCKMM MeAULIMHCKUMA LLeHTP
Poccuinckon akaneMum HayK

HalpeH cnoco6 cocTaBreHUa «nopTpeTa» paka
MOJIOYHOM Xene3bl U BbIAB/IEHUS €ro 0Cco6biX
YyepT, KOTOpble B KaXA0M C/lyvyae MoryT
VHOMBUAOYANIbHO ONpefensTb passuTue
MeTacTa30B. DTO NO3BOJIUIO AOMOJIHUTD
MOJIEKYISAPHbIA MOPTPET OMyXOJIEBbIX K/IE€TOK.
Ha cerogHAWHMN feHb NMEHHO MeTacTasbl
ABNSAOTCA OCHOBHOM NPUYMHOW CMEPTHOCTU
60/1IbHbIX OHKONTOrMYeCKUMM 3a6051eBaHUAMMN.




Onsa pa3Butna MeguuuHbl

(

MepMcKUA HALLMOHANIbHDbIN
UccnenoBaTes/IbCKMMU NMOJIMTEXHUYECKUM
YHUBEpCUTET

Paspa6oTaH noaxopn Ana cospaHus
6eppeHHOro 3k3onpoTesa Ha ocHoBe 3D-
rneyaTu 1 yrnepopaHbiX BONIOKOH. [onyyeHHble
pe3ynbTaTbl MO3BONAT NPOEKTUPOBAaTb
KOHCTPYKLMM 3K30MPOTE30B, CoYeTaloLne
NepcoHasIM3MPOBaHHYIO FrEOMETPUIO,
DOCTUNHYTYlo 6naropaps BO3MOXHOCTAM
3D-neyaTu, 1 yny4llueHHble MexaHnyeckme
CcBOMCTBA 651arogaps UCMosib30BaHUIO
HernpepbIBHbIX BONIOKOH. Paspa6oTka BaxHa
ons 3dPpekTUBHON peabunuralmm naLneHToB
C noBpexAeHNEM U NOTepPEN KOHEYHOCTEN.

.

HauuoHanbHbIA UccneaoBaTeIbCKUMA
Hu>xeropopnckuii rocyfapcrBeHHbIN
yHuBepcutet umM. H.U. Jlo6aueBckoro

YcoBeplueHCTBOBaHa CTPYKTypa rMaporenesbix
MaTpuL, A1 BOCCTAHOBJIEHUS KNEeTOK
rosIoBHOro Mo3ra u 3anaTeHToBaHa cucTemMa
OLLeHKMN nx 6uocoBMecTUMOCTU. [laHHas
paspaboTka NOMOXeT MEAULIMHCKOW OTpacn
cTtatb 6onee 3pPeKTUBHOMN.

Q ?

(

YHusepcurer «Cupuyc»

Co3paH ycunutenb aHTU6MoTUKa. 310
coeAUHEHUe-NoTeHUMaTOpP, KOTOpoe
ycunmBaeT AencTBMe MHOMMX NPUMEHSEMbIX
MeAMKAMEHTOB 1 yBennumBaeT 3pPeKTUBHOCTb
CYLLECTBYIOLUX aHTUBUOTUKOB B OTHOLLEHUN
BO36ypuTenemn

C MHO>KECTBEHHOM
neKkapcTBEHHOM
YCTOMNUYMBOCTBIO.

(

HLUMY «Uudposon 6moamnsamH»

Pa3pa6oTaHbl MaTeMaTM4eckme Moaenum
HeMeJIKoKJ1IeTo4Horo paka nerkoro (HMPJ),
KOTOpble NPUMEHAITCA O/1d NPOrHo3a Te4eHusa
OHKO3a60/1eBaHUM, YTO BAXKHO KakK

Anda nsyvyeHusa 601163HVI, Tak U gnsa eé neveHus.

HAYYHO-OBPA3OBATEJIbHbIE LEHTPbl MUPOBOI'O YPOBHS

\ / \

HauuoHanbHbIX nccnepoBartenbckmuin Huxxeropoackum rocyaapcrBeHHbIN

HuBepcuteT uM. H.U. Jlo6aueBckoro

Paspa6oTaH npuéop «HenpoonTtnMa» Ans HACTPOMKU ONTUMANbHOM Pa6oTbl FONIOBHOIO Mo3ra. OH noMoXxeT
B peabunmtaumm B3pocsbixX C NOC/eACTBUAMU UHCY IbTa U AeTAM C CUHAPOMOM AeduumnTta BHUMaHUA

M runepakTuBHocTu. [prubop ocHalleH o4kamMu, HayLHUKaMK, AaTYNKaMU SNeKTpoaHLuedarorpaMmbl

M NyJfbCOKCMMeTpaMu. Ha ocHoBe aMNAUTyAbl PUTMOB aKTUBHOCTM MO3ra nauueHTa popmupyeTcs ayamo-
BU3YyaJsibHbIl PAA;: 3BYKU NEPEXOAAT OT BbICOKMX YACTOT K HU3KUM, & OTTEHOK LIBETOBbIX MNSATEH MEHSAETCS

C KpacHbIx go 6onee xonopHbix. BUsHec-napTHepoM npoekTa BbiCTynuaa KoMnaHus «MaguH».
O6opyaoBaHMe yXXe UCMOob3YIOT B PerMoHasibHbIX KJIMHUKAaX.




Onsa pa3Butna MmeguuuHbl

(

HauuoHanbHbIX UccnegoBaTe/IbCKUMA
ToMcKMiA NONUTEXHUYECKUA YHUBEPCUTET

Co3paHbl nepBble B Poccun dunbTpbl gnsa
OUYUCTKU JOHOPCKOM KpoBu. PaszpaboTaHHble
MeM6paHbl Ha 40% 3¢ PpekTnBHEE ANOHCKUX
aHasoros, KOTopble NPU3HaHblI CTAHAAPTOM

B 3ToM o6nacTtu. C NoOMOLLbo HOBbIX GUNBTPOB
MOXHO 6bICTPO OYUCTUTb KPOBb B TAXEIbIX
«roJsieBbIX» YC/IOBUAX — HAaNpuUMep, B FOpmucTomn
MEeCTHOCTU WU TPYLHOAOCTYMHbIX CEBEPHbIX
paroHax, BO BpeMsA aBTOHOMHbIX 3KCNeaULUIA.
Paspa6oTka ycnelwHo npoLusia UcrnbiTaHms

B KupoBckoM Hay4HO-uccnefoBaTenbCckoM
MHCTUTYTE reMaTosiorum 1 nepesiMBaHus KPoBU
®OMBA Poccum.

(

CeuyeHOBCKMM YHUBEPCUTET,
MocKOBCKUM rocyapcTBeHHbIN
TeXHUYEeCKMH YHUBepcUTeT

uM. H.9. BaymaHa

MpepnoxeH BbICOKOYYBCTBUTENbHbIN METOA,
ANArHOCTUKM OCTEeoapTPO3a Ha PaHHUX
ctapmsax. Paspa6oTaH yHUKasbHbIN
TBepOoTesIbHbIM NepecTpanBaeMblil la3zepHbIn
UCTOYHMK, paboTatolmini B HEO6X0AUMbIX
3HaYeHUsX cpepHero nHppakpacHoro
ananasoHa. TecTbl mokKasasn, YTo Takon
noaxopn AeMCTBUTENbHO MNO3BOJISIET yCMNeLwHo
oueHMBATb coAep>XaHUe KOMMOHEHT BoAbI

M KonnareHa B XpsiLLeBOM TKaHU C BbICOKOM
TOYHOCTbIO. [onyyeHHble AaHHble MOryT fieub
B OCHOBY HOBbIX KJIMHUYECKUX METOAMK,
KOTOpble NO3BONAT BpayaM pukcupoBaTb
caMble paHHUE U3MEHEHUS B XPALLEBOWN TKAHU
M NPUHUMATb COOTBETCTBYIOLLNE MEPbI.

(

TONbATTUHCKMMA rocyAapCcTBEHHbIN
yHuBepcurter

Paspa6oTaHa yHUKanbHasa MeToauka
onpepeneHns KOPPO3NOHHOM NOBPEX[AEMOCTH
MeTas/IMYecKmMx n3gesimin ¢ MoMoLLbLo
KOHOKaIbHOM Jla3epHO CKaHUpPYOLWEN
MUKPOCKOMUU, KOTOpas TOUHee U 6bicTpee
cylwecTeyowmx. Mpubop nossonseT nosny4yaTb
TpexMepHoe U3obpaxxeHne NoOBEPXHOCTU B
LUMPOKOM AMarnasoHe C BbICOKUM paspeLleHneM.
Bbicokas 4yBCTBUTENBbHOCTb MeTOAA MO3BONSAET
3aduKCcUpoBaTh NoKasibHble MOBPEXAEHNA

Ha PaHHUX CTaAMAX Y antoMUHUEBBIX CMNJIABOB,
YTO 3aTPYAHUTENbBHO, @ MHOMAA U HEBO3MOXHO
C MOMOLLbIO CTAHAAPTHBIX METOAOB.

[OaHHasa MeToaMKa aKTUBHO NpUMeEHSeTCA

OJ19 UCCNIeA0BaHUA MarHUeBbIX cniaBoB. Nx
NJaHUpPyeTCs UCNOJIb30BaTh A1 U3rOTOBJIEHUSA
MeOULMHCKUX UMMNaHTaToB. Ha paspa6oTtky
nony4yeH nateHT oT ®epepanbHoM cryX6bl

Mo NHTesNIeKTyasIbHOM CO6CTBEHHOCTH,
3aperucTpMpoBaHbl NpaBa Ha U3o6peTeHune.

:

CeueHOBCKMI YHUBEepCUTET

McnbitaH Nnpu6op, co3gaHHbIi HA OCHOBE MeTOAa
Kanunnsapockonum ans ANarHoCTUKM pucka
pasBuUTUA 6POHXUANIbHOM acTMbl y feTel.
DelicTBre npubopa NoATBEPXAEHO KIIMHUYECKN.
YCTpPOMCTBO AOCTATOYHO NPUTOXUTD K NasbLly
pebeHka. 3a HeCKONIbKO MUHYT 6e3 npokona
npuéop onpepenuT NapameTpbl KanuispoB
pe6eHka. 3aTeM HA OCHOBAHWM €ro nokasartesen
nepuaTp ctaBuT guarHos. CToMMocTb annapara
HUXe 3apy6exHbix aHanoros. Mpwu ero cospaHum
MCMONb30BasIUCh TOJIbKO OTeYECTBEHHbIE
KOMMOHEHTbI. YCTPOMCTBO yXe MPUMEHSETCA B
MockBe, MockoBckoM 1 AApocniaBckom 061acTsx,
Pecny6nuke Komu u gpyrux permoHax.

17
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Onsa pa3BnUTua MeguLUUuHbI

(

CeuyeHOBCKMM YHUBEpPCUTET

Paspa6oTtaHo ru6koe 6MoceHcopHoe
yctpouncTteo — «Kapauonnactbipb». Mpuéop
noMoXeT Kapaunonoram y,D,aﬂéHHO cneguTb
3a c60aMU B paboTe ceppLa yenoseka

M 6bICTPO Ha3HayvaTb 3pPeKTUBHOE NeyeHue.
CyTb pa6oTbl «Kapanonnactbipsa» 3aksodaeTcs
B 6ecnpepbiBHOM cHATUM IKIM nayneHTa

B TeueHue 14 gHen. C noMoLbio MO6UNBHOIO
TenedoHa npubop 6yaeT nepesaBaTb AaHHbIE
o pa6oTe cepaua B o6nako. Kapguonor
CMOXeT NoAKNKYNTbCA K CUucteme C nwoéoro
YCTPOMCTBA, NPOaHaIn3npoBaTb COCTOAHUE
cepAeyYHO-CoCyAUCTON CUCTEMBI, OTCNEeAUTb
AVHAMUKY, peakLuMio Ha Harpysky

n neKapcTBeHHbIe NpenapaTtbl U NnepenaTtb
pekomMmeHgaunm B Mob6unbHoe npunoxeHume
nauneHTa.

:

Ypanbckui pepepasnibHbIn
YHUBEpCUTET

MpennoxeH HOBbIN NoAXxoA, K aApecHOMY
neyeHuto 6akTepuanbHbIX UHPEKLMA, NpuU
KOTOPOM JSleKapCTBEHHOE BEeLLeCTBO HaXoauT
CO6CTBEHHYIO MULLEHD U B3auMopencTeyeT
TOJIbKO C HEN, a He pacnpepensaeTca cayvyarHbiM
o6pas3omM rno opraHMsMy Yenoseka. Takom
nopxop, No3BONUT A0CTaBMATb NpenapaTbl
HeMHBa3UBHbIM METOAOM, N36exaTb 3acTos
MeTasIsIoB B OpraHmMaMe 1 o6ecrneymTb BbICOKYIO
KOHLLEHTpaLMIO Slevallero BewwecTsa B o6nactm
rnopaxeHusi. YHMKasnibHOCTb MeToAa B TOM, YTO
MoJIMOKCOMETAaIIAT NOCTENEHHO pasaraeTcs

B OopraHuM3Me yenoBeka Ha 6e3BpefHble
BeLLEeCTBa U He 3a4ep>XUBaeT BbiIBOA, METasNIOB.
Ha nonnokcomeTtannat MOXHO «MocaguTb»
NleKapCcTBEHHbIE Npenaparbl U JOMNOSTHUTESbHbIE
BelecTsa (MoneKkynbl-BeKTOPbI), KOTOPble
MOMOryT CUCTEME AOCTUMHYTb KOHKPETHOIro
nopaxe&HHoro opraHa. B takom cnyvae
nekapcTBO 6yAeT MeHblle pacnpeaensiTbecs

rno BCeMy OCTas/IbHOMY OpraHuM3My, YTO CHU3UT
rno6ouyHble 3¢pPekTbl 0CO6EHHO CUITbHO
TOKCUYHbIX NMpenapaTos.

(

BanTuiickuii pepepanbHbIi
yHuBepcurtet uM. U. Kanra

Paspa6oTtaHa MeToguka TpeHUHra

ANa KoppeKunn KOrHUTUBHbIX Hapyl.ueHwﬁ,
KOTOopbie MOryT copMmpoBaTbCs

B I'IOCTKOBVIJJ,HI:ID‘I nepuoga. TpeHVIHF BKJ/1lOHaeT
3a4a4M No BOCCTAHOBNEHUIO PYHKLUN
cneumann3anpoBaHHbIX CTPYKTYP FOTOBHOIO
MOo3ra n MynibTuMmogajibHyO CTUMYNALUIO
LLeHTPasIbHOW HEPBHOM CUCTEMBI.

-

(

CaMapckui rocynapcrBeHHbIN
MeAULIMHCKUWA YHUBEpPCUTET

MonyyeHo perncTtpauyMoHHoe yoocToBepeHue
Ha O6HOB/EHHYIO BEPCUIO CUCTEMBI
xupyprudyeckon HaBuraumm AUTOPLAN.
O6HOBNEHHAA cUCTEMa MOMOXET XUpypram

B pa3HbiX 0671acTaX MeAuLMHbI MPOBOAUTL
onepawlmu ¢ BbicovarLler TOYHOCTbIO.

(

Poccumnckum yHuBepcuTeT
APY>XX6bl HApoaoB

Co3paH npenapart, BOCCTaHaBIMBAKOLL U
KOCTU MOCHEe CMIOXHbIX NepenoMoB. KrieTouHbIn
npenapar A/ pereHepauum KOCTHbIX TKaHeMn
NMOMOXEeT naLueHTaM BOCCTaHABIMBATbCA
nocJie C/I0XHbIX NepesioMOB, OrHeCTPesbHbIX

M OCKOJIOYHbIX TPaBM KocTen. AkageMuyeckas
paspaboTka npoLuna UCnbiTaHUS.

OTo 6yaeT nepBbli KNIETOYHbIN Npenapar

O pereHepaLum KOCTHbIX TKaHEMN

Ha POCCUIACKOM pblIHKE.




XO3AUCTBA

ONnsA PASBUTUA CEJIbCKOIO

PeweHre BONpocoB MMNopTo3aMeLLeHUs M NPOLOBOIbCTBEHHOM
6e30nacHOCTM CTPaHbI C YY4ETOM YCKOPEHHOIO MOJSTyYEeHUSA CEMSH,
NocagoYHOro MaTepuasna CelbCKOXO3AMCTBEHHbIX KYbTyp

M NPOAOYKTOB XMBOTHOBOACTBA U MTULLEBOACTBA

HAYYHDbIE LEHTPbI
MUPOBOIO YPOBHA

CENNIEKUMOHHO-

CEMEHOBOAYECKMUE LEHTPbDI

HLMY «Arpo6uoTtexHonorum 6yayuiero»

= Paspa6oTaHbl MUHEpPaJIbHblE YA06peHUS

HOBOro nokoseHus. Buonornyeckn akTUBHbIE
a3oTHble u pocdopHblie Ao6aBKU coaepxaT
MUKpPOOpPraHM3Mbl, KOTopble 6/1aroTBOPHO
BJ/INSAIIOT HA POCT PACTEHUN. DKCNEepPUMEHTANIbHO
noaTBep>XAEeHO MNOBbILWEHME YPOXXANHOCTU
SIPOBOM MWEHULbI U KYKYpPY3bl Ha 15%,
kaptodpensa — Ha 20%, canata — Ha 30%.
Paspa6oTka nnaHupyeTcs K BHeQPEHMUIO

B 9KCNEePUMEHTANIbHOM pexunume

B CNPOEKTUPOBAHHOM Liexe naowanbio

700 kB. M.

BbiBegeH 1 3anaTeHTOBaH HOBbIN COPT
amMapaHTa, 6n1arogaps KOTOPOMy MOXHO
co3paTb HaNUTOK U3 NpoLnoro. AMapaHT
NPUMEHSAICA Kak B NMULLY, TakK U B KayecTse
aHasnora 4as B permoHax Mekcuku 6onee 8
TbiC. ieT Ha3ap,. B Poccum 6bin BbiBegeH copt
aMapaHTa, NoAXoAsALW MM ANF BblpallMBaHUA
rno BCeM CTpaHe, U 3anaTeHTOBaH MeTop,
NMPUroTOB/IEHMSA Yas, COXPaHSOLLEro
rnoJsie3Hble CBONCTBA PaCcTEHUS.

CospaH oropop, ¢ kapTodenem 1 peancom
01 ONTUMMU3AaLMK NpoLecca oJflIeHeBOACTBA
Ha fAmane. lMpn noMoLm Hay4YyHOro noaxopaa,
aHanusa n onpepenéHHbIX yao6peHui
yAAa&Tcs nosyyaTb ypoxan B yCNoBUSX
BEYHOW Mep30Thl.

(

Bcepoccuiickum
Hay4YHO-UCCNIeAO0BaTEIbCKUA UHCTUTYT
MacnMyHbIX KynbTyp uM. B.C. lNycroBouTa

Co3paH HOBbIN MeTop, 3aLLUTbl MOCEBOB
Mac/IM4YHOro NibHa OT COpHsikoB. B xone
NPOU3BOACTBEHHbIX UCMbITAHUM OonpeaeneH
Ha6op rep6uLMOoB, HanpPaBeHHbIX

Ha 3$pPeKTUBHYIO 60pbbY C COPHAKaMMU

M 3acopuTenieM NoceBoB — naganuuen
nopconHeyHuka. PaspaboTaHHbit npenapar
He TOJIbKO 3aLMUTUT MNOCEBbI MAC/IMYHOIO JSibHa
OT COPHSIKOB, & TakXe 06ecrneyYmnT BbICOKYIO
YPOXXaMHOCTb U XOpoLlee Ka4yecTBO CEMSIH

B Pa3/INYHbIX KJIMMATUYECKUX YCITOBUSAX.

Ero MoXxHo NnpuMeHsATb Kak B MPOMbILLIEHHOM
CEMEHOBO/ACTBE, Tak U NMpu NPOU3BOACTBE
TOBApPHbIX CEMSIH.
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Ona pa3BUTUA CeJsIbCKOro X03AMUCTBA

HAYYHO-OBPA3OBATEJIbHbIE LEHTPbl MUPOBOI'O YPOBHHA

(

HayuyHo-o6pa3oBaTesibHbIN LLeHTP
MupoBoro ypoBHsi <kEHuceckaa Cubmpb»

BbiBepeHbl HOBble copTa KapTodens n coum,
onTUManbHO afanTUPOBaHHbIE K YC/TOBUSM
Cnbupu. OHU UMEIOT HUBKYIO CKOPOCTb
npopacTtaHus, 6narogapsi YHeMy nepexmusBaoT
3aMOpPO3KMU U 3acyxy nop, 3emsnen. NMpu atom
HOBbI€ PacTEHUS UMEIOT BbICOKYHO YPOXaMHOCTb
n ckopocnenocTtb. [puMeHeHWe HOBbIX COPTOB
MOXeT cenaTtb Ce/IbCKOXO35IMCTBEHHOE
npoussofcTeo B KpacHosipckoM Kkpae

M APYrUX PermoHax ¢ pe3ko-KOHTUHEHTaIbHbIM
KSIMMaToM 60s1ee yCTONUYUBBLIM U 3PPEKTUBHDBIM.

(

3anapHo-Cubupckum
Hay4YyHO-06pa3oBaTesibHbIf LLEHTP
MMPOBOIO YPOBHSA

Co3paH arpo6MoTexXKOMIIIEKC, KOTOPbIN
cneumanmnsmpyeTcs Ha 6MONIOrMyYeckon 3almTe
BblpalimMBaeMbix pacteHun. OH BKloYaeT

B ceb6s1 HAy4YHO-UCCefoBaTeNbCKUE,
obpasoBarTesibHble, TEXHUYECKME

M nopaep>XXuvBatolme MoAyIIv, a Takxe
MOAY N BblpalLMBaHUSA arpokynbTyp. B H1x
NPUMEHSIIOTCH COBPEMEHHbIE TEXHOJIOMUMN
rMAPOMNOHUKM U UCKYCCTBEHHOIO MHTENIeKTa.
B oTnnumne oT aHanoros, B 3TOM KOMIJIeKce
MUN-anroputMbl NO3BONSAIOT HA PaHHEN cTaaumn
onpenennTb U ycTpaHUTb 3aboneBaHne
pacTteHui. Takme MHHOBaL MU AenatoT npoLecc
BblpalMBaHuns 6onee 3pPeKTUBHbLIM,
yrnpaB/iieMbiM U 3KOJIOFNYHbIM.




Onsa pPa3BuUTUa cesibCKkoro XO3fINCTBA

NMPOrPAMMA «NMPUOPUTET-2030»

(

CeBepHbIii rocyaapCcTBEeHHbIN
MeAMLMHCKMA YHUBepCcUTeT

Pa3pa6oTaH MHHOBALMOHHbIA KMCJTIOMOJIOYHbIN
MPOAYKT, MO BHELWHEMY BUAY U KOHCUCTEHL UM
HanoMUHalLWKUM ryctom kedpup. 3a oOCHOBY
B3A4T aumnaoduinH, a coctTaB oboraileH
6e10MOPCKUMN BOOOPOCTAMN.

AungodpunmH c BoOOoOpPOCTI MU B CPABHEHNU

c aumpodunmHoM 6e3 nobaBkU NMeeT 6onee
BbIpa)keHHbIN fleye6HO-NpodpUnakTUYECKNM
3pdeKkT: cNnocobCTBYET YMEHbLUEHUIO
CUMMNTOMOB U3XOIrU, CHUXEHUIO U36bITOYHOIrO
Beca M MUHMMU3AaLUMU OPYTUX HEFATUBHbIX
nuwLeBapuUTesIbHbIX MPOLLECCOB.

g

(

HauuoHanbHbIX UccnenoBaTeIbCKUMN
Hu>keropopnckuii rocyfapcTBeHHbI
yHuBepcuTteT uM. H.U. Jlo6aueBckoro

HalpeHa ocHOBa A9 3KOMOrUYHbIX
6noypobpeHui B pesynbtate cuMbuosa
pacteHun u rpuba popga Ounanouedana. OHa
saBnsieTcsa 6onee 6e3onacHoOM U JOCTYMNHOM
anbTepHaTuBoM pochopHbIM yaobpeHUsM.
Buoypo6peHne noMoxeT pewnTb Nnpoénemy
HepaBHOMEPHOW JOCTYNHOCTU GOCHOPHbIX
yBo6peHuii B pasHbiX permoHax,
HeBO306HOBNAEMOCTU pochaToB U HAKOMIEHUS
BPeAHbIX BELLECTB B MOYBE U MO3TOMY ABMAETCH
nepcnekTUBHbIM A4S CeNIbCKOrO XO3AMUCTBA.

&

(

CapaToBCKMUM rocyAapCcTBEHHbIN
YHUBEPCUTET FreHEeTUKU, GUOTEXHOIOrum
U uHXXeHepum uM. H.U. BaBunosa

3anyuweHa yHuKasbHasa Hay4Has ycTaHoBKa
«DUTOTPOHHO-TENIUYHDBIV UHTENNIEKTYAaSIbHbIN
KOMrJeKc». YCTaHOBKA 3aperucTpupoBaHa

Ha nopTase Hay4YHO-TEXHOJIOrM4Yeckom
MHpacTpykTypbl Poccuinckon Oepepauum
(N23994596) n pocTtynHa BHEWHMUM 3aKa3vuKaM.
YcTaHoBKa No3BosisieT MOAeNMpoBaTh
pasnivyHble YC/IOBUSA BbipallMBaHUS CeIbCKO-
XO3SANCTBEHHBIX KyNbTyp 1 o6ecneynBaet
BapuaTUBHOCTb MOAeNIMpPYyeMbIX NapaMeTpoB,
no ¢pyHKLMOHANBHOMY COAEPXXaHUIO YCTaHOBKA

aHasnoru. 3To NOMOXeT cesieKLMoHepaMm
COKpaTUTb BpeMs AN CO34aHUSA HOBbIX COPTOB

U r’M6pUO0B CTPATErMYECKM BaXHbIX CENbCKO-
XO3AMCTBEHHbIX KyNnbTyp. MHTepec k pa6oTte

Ha YCTAHOBKE y>Ke OTMeyaloT yyeHble Hay4YHOo-
nccnenoBaTeNbCkUX LLEHTPOB, ceMeHoBouYeckue
XO34MUCTBA, MPOU3BOAUTENN YOO06PEHNN

U CpeacTB 3awmThbl pacteHuii: OO0 OBIM
«[MokpoBckoe», OO0 «Pycnp», AO «LllenkoBo
Arpoxunm», AO «Buoamumpg», AO «Docarpo».

npeBocxoauT MHOrme MMpoBbie h ote4yeCTBeHHbIE

(

CaMapcKuii HaLlMOHAIbHbIN
uccnepoBaTesibCKUi YHUBepcuUTeT
uM. akapemuka C.lN. Koponesa

Co3paHa yHuKanbHas cuctema

M3 rMnepcnekTpoMeTpa 1 crneuuvanbHoOn
HEWPOHHOM CeTu ANA pacno3HaBaHUA pPacTeHUN,
croco6Has BbIIBNISATb COPHSKU. PaspaboTka
NoO3BONIUT CO3AaTh AAaTYUK, KOTOPbIM B TaHAEME
C onpbICKMBATENIEM U CUCTEMOM YNpaB/IeHUS
popcyHKaMun NO3BOSIUT HE TOJIbKO HAXOAMUTD,
HO M Cpa3sy YHUYTOXAaTb COPHSAKU, OTAENASA UX
OT KYJIbTYPHbIX pacTeHun. PaspaboTka
NMOMOXET C3KOHOMUTb U YAeLIEeBUTb HEKOTOpble
NMPOLLECChI B CENIbCKOM XO35NCTBE.
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Ons PASBUTUA HECDTEF‘A3OBOI71 5
U NMEPEPABATDIBAIOLLEN OTPACIJIEMW,
OOBbI4YUN NMOJIE3HbIX UCKOTNAEMDbIX

HAYYHO-OBPA3OBATEJIbHbIE LLEHTPbl MUPOBOI'O YPOBHHA

( ) [

Mepmckuin HOLL,

MepMcKMA HALLMOHAJIbHDbIN
MccnenoBaTesIbCKUM NOJIUTEXHUYECKUMA
YHUBEpCUTeT

Pa3pa6oTaH nporpaMMHo-annapaTHbii
KOMMIeKC AN HaBUTraLMK U yNpaBJIeHUS
6ypoBbIM 060PYAOBaAHUEM NPU CTPOUTENbCTBE
CKBaXWH 60/1bLIoM NPOTs>XXeHHOCTU. PaspaboTka
npepnonaraeT USMepPsITb Yribl UCKPUBIEHUSA
CKBa>XXUHbI MPUY MOMOLLM cneumnanbHbiX 4aTYNKOB
— BOJIOKOHHO-OMNTUYECKUX MMPOCKOMOB.

OTO NoMoXeT nerye foboiBaTb HePTb U3 TPYAHO-
M3BJieKaeMbiX 3arnacoB, MPUTOM UCMOJIb3yS
TOJIbKO OTE€YECTBEHHbIE NepeaoBble TEXHOOMUM.

LLEHTPbl FEHOMHbIX
UCCNEONOBAHUMA
MUPOBOI'O YPOBHS

( )

KypuaTtoBckuit reHoMHbI LeHTp (MUAD)

O6Hapy>eHa KOM6UHaLMA OBYyX 6aKTepun,
depMeHTHbIE CUCTEMbI KOTOPbIX YCMELHO
DOMOJHSAIOT APYr APYra, MPUBOAS K NMOJIHOM
pernonvMepusauunm KcaHtaHa. Buonoruyeckoe
pasnoxeHue, paHee cuMTaBLUeecs KpanHe
CNOXHbIM, MPY NOMOLWU KOMBUHaUUK (KOHCOp-
LMyMa) MUKPOOPraHM3MoOB 6yneT NPUMEHATbCS
B 9KOJIOTMYECKOM N HedpTerasoBou NPOMbILL-
JNIEHHOCTSAX.

HOL «Ky3s6acc»,
UHcTUTYT Nnpo651eM KOMMJIEKCHOro
ocBoeHus Heap PAH

MpepnoxeHa MHHOBALMOHHAA TEXHOOI 1S
BeAEeHUSA B3PbIBHbIX Pa6oT. DN1eKTPOHHas cMcTeMa
VMHULMMPOBAHNSA B3PbIBHbIX Pa6OT oTnnYaeTcs
TeM, YTO CNPOBOLMPOBAHHbIN €10 B3PbIB
He3aMeTeH A1 CeMCMOCTaHUuM, a B aTMocdepy
rnonapeT MeHbLUe BpeaHbIX Bbibpocos. HoByto
TeXHOJIoruto UcnbiTann Ha KegpoBckoM paspese.

(

HLLMY «PauuoHanbHoOe OCBOEHME 3anacoB
XUAKUX YrjieBoAOPOAOB NaHeTbI»

Co3paaHbl U NPOLLIY FOCYAAPCTBEHHYO
peructpauuto 6a3bl JaHHbIX, a TakXe
MPOrpaMMHbIv NPOAYKT, No3Bonsowme
noa6upaTb KUC/IOTHbIE COCTaBbl B COOTBETCTBUM
C reoslIoro-TeXHUYECKMMU XapakTepucTMKamm
KosnekTopa (ni1acToBown TeMnepaTypown,
MPOHULLIAEMOCTbIO), CoAepP>)KaHMEM MUHEPAIbHbIX
KOMMOHEHTOB Kap60OHAaTHOM NOPOAbI U MOPOL,
CMEeLLaHHOro TUNa, a TakXXe CBOMCTB MAacToBbIX
$nonpos (nnactosoi HepTU U BOAbI).
KncnoTHble 06paboTku cKBaXuH / KONNeKToOpoB
HedTU 1 rasa — 3TO CNOcobd NHTEHCUPUKaLIUKU
[06bluM YrNeBogopoOAOB, MO3BONSAOWNA

B HECKOJIbKO pa3 MNOBbICUTb Ae6UT A06biBaeMomn
NnpoAyKLUM NOo KOHKPETHOM CKBaXUHe.
Pa3pa6oTkn NO3BONSAIOT C MUHUMASIbHbIMU
3aTpaTtaMu BpeMeHU HaxoauUTb KUCIOTHbIE
COoCTaBbl MNoA, KOHKPETHbIE TUMbl CKBaXXUH

M NnacToBble XxapakTepucTuku. laHHasa ¢yHKuma
ynpouiaeT pa6oTy cneumnannctoB, MUHUMU3NPYET
pPUCKM ponyLieHus oln6oK Ha ctaaum nogbéopa
CKBaXMWH-KaHOMOAaToOB AN KUC/IOTHOM 06pa6oTkum
1 Bbi6opa cocTaBoB AJ19 06paboTKu NacTos,
BCKPbITbIX TAKOW CKBaXXUHOWN.




Ons passutua HepTerasoBon U nepepabarbiBaloLei
oTpacnen, Ao6bl4n Nosie3HbIX UCKONAEMbIX

NMPOrPAMMA «NMPUOPUTET-2030»

[ 1 (1
HoBocu6upckuit rocyAapcTBeHHbIN HauuoHanbHbIi UccnenoBaTenbcKMi
YHUBeEpcuUTeT yHuBepcutet «MIU»
Paspa6oTaH onTMMU3aLMOHHbBIA alirOPUTM, Paspa6oTaH HOBbI MeTOfA, CO3AaHUA felueBbiX
KOTOpPbI MNO3BOSINI YBEIMYUTL BPeMsi paboThbl TOMJIMBHbIX 351eMeHTOB. Micnonb3oBaHa
ras’oBblX CEHCOPOB, CMOCOGHbIX UCKaTb 3a5exu MaTeMaTuyeckas Mogesb, KoTopas No3BosiseT
HedTU 1 rasa no KOHLEHTPaLMN MeTaHa CHU3UTb copepXaHue NAaTuHbl B 3/1eKTpoAae
B aTMocdepe. DTo cTasio BO3MOXHbIM 6n1arogaps M yBennuutb 3¢pPeKTUBHOCTb NpeobpasoBaHUa
paspaboTke, KOTopasi MO3BOJIAET CEHCopaM XUMUYECKON SHEPIrUM B NIEeKTPUYECKYIO.
paboTaTtb cTabMUIbHO HECKOJIbKO YacoB, BMECTO Mony4yeHHble pe3ynbTaThl ABAAIOTCA KpalriHe
HEeCKOJIbKUX JEeCATKOB CEKYHJ, KaK paHblLue. Ba)XkHbIMU A/ ONTUMMU3ALMN COCTaBA
Mpeano>xeHHbI ONTUMU3ALUOHHbBIN aNrOpPUTM M CTPYKTYPbI 3/1eKTPOKATA/IM3AaTOPOB C Liefbio
No3BONSAET CEHCOPaM KOHTPOJIMPOBATb YacToTy MOBbILIEHUS UX aKTUBHOCTU U CTA6UIIbHOCTM.
cflefoBaHMSA NnasepHbIX UMMYJIbCOB B peasibHOM CHUXeHMe copepXaHus NnaTuHbl Takxe
BpeMeHMU, 4To6bl OHa Bcerpga cooTBeTCcTBOBana cpenaeT TOM/IMBHbIE 3/IEMEHTbI HA OCHOBE
PE30OHAHCHOM YacToTe ra3oBOM AYENKM. NPOTOHOO6MeHHOI MeM6paHbl 6onee
YnyuweHHas paboTa onToaKkyCcTU4eCKMX HaAEeXHbIMU U 3KOHOMUYECKU BbIFrOA4HbIMM.
ras’oBblX CEHCOPOB UrpaeT Ba>XKHYI posib
B KQpTUPOBaHUM MECTHOCTU A Noucka ~
MeCTOPOXAEHUN HeDTU M rasa. DTU CEHCOoPbI
MOryT O6HapPYy>XUTb NOBbILEHHbIN YPOBEHb (
MeTaHa B aTMocdepe, YTo ykasbiBaeT . .
Ha HanMume 3anexei None3sHbIX MCKOMAEMbIX. TioMeHCKMA rocyaapCcTBEHHbIN
YHUBEPCUTET,
- ~/ NHCTUTYT reopUsmnkm Ypanbckoro
. OTAeneHus PAH
( . . Paspa6oTtaHo HelpoMopdHoe (MMUTUpYIOLLEE
OMCKMA rocyaapcTBeHHbIN OEeATeNbHOCTb MO3ra YesloBeKa) YCTPOMCTBO.
TeXHUYeCKUH yHUBepcuTeT OHo ocylecTBAAET aKyCTUYECKUIM MOUCK HedTe-
M rasoHacbllWeHHbIX 06beKToB 6narogaps
Co3paHbl HOBbIE MOIMMEpPHbIe KAHUCTPbI — HOBbIN BCTPOEHHOMY afirOpPUTMy pacno3HaBaHUs 3BYKOB
BUA Tapbl s HedpTenpoaykTos. Mx KOHCTpYKLMS HedTAHOM CKBAXMHbI, YTO MO3BOJIAET YBENNUYUTD
Ha 60% yBeniMYmuT BO3MOXHOCTb O4HOBPEMEHHOM o6beM fo6bi4n. NMprbop ocyLLecTBsieT BOTHOBOE
rnepeBO3KU HA EBPOMNOAAOHE MO CPABHEHMUIO BO34ENCTBME U HEMPOCETEBOM aHANIN3 CeMCMO-
C TPaAULMOHHBIM crocoboM. MNocne akcnayaTauum aKyCTUYEeCKUX LUYMOB B FOpPHOM nopoge.
€MKOCTU MOXHO 6yAeT yTUIM3NpPOoBaTb, NOsyumns C noMoLLblo AaHHOW TEXHOIOMUKU NPeAnpUATUS
Tenso U aNeKTpoaHepruto. Hoebin MeToA, TIK MoryT 6onee 3¢pdekTUBHO cnpaBnATbCS
no3BossAeT NoBbICUTb 3¢ PEKTUBHOCTb C MPOM3BOACTBEHHBIMU 3a4a4aMu: MOBbICUTb
TPaHCMOPTUPOBKU HEPTENPOAYKTOB, a TaKXe K03 PULUMEHT usBneyeHUs HepTU, yBENUUYUTD
CHU3UTb 3KOJIOMMYECKYIO HArpy3Ky Ha panoHbl [06bluy pecypca B NPOAYKTUBHOM UHTepBase
Apktuku u KpanHero Ceeepa. nnacra v onpeaenmuTb UCTOYHUKU O6BOOHEHMUS.
L Y, .

(

KasaHckuu (MpuBonxckui) penepanbHbii YyHUBEpPCUTET

BbIX ra30B B aTMocdepy.

Paspa6oTtaHbl 6onee apheKTUBHbIE U SKONIOMMYHbIE PeareHTbl A1 YCKOPEeHUs rugpaTtoobpasoBaHus. 3tm
NPOMOTOPbI NPOLLJIM yCMeLUHble Ta6opaTopHble UCMbITaHUSA. [onyyeHHble pe3ynbTaTbl 6yayT cnoco6cTBOBaTb
rasvdukaumm HebobLUMX HACENIEHHbIX MYHKTOB POccum, 0OCBOEHUIO MasbiX U CPeAHUX MECTOPOXAEHUN,

a Tak>Xe OTKasy OT CKMraHWUsl MoMyTHOro HedpTAHOro rasa Ha MecTax A06bIYN U CHUXKEHUIO SMUCCUN NAPHUKO-
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oA PASBUTUA OEATEJIbHOCTU
B OBJIACTU UHOOPMALIMU U CBA3H,
LUDOPOBbIX TEXHOJIOI'MN U PELLEHUAU

24

(

g

(

(

( )
HauuoHanbHbI UccneaoBaTeNIbCKUM CeBacTONO/IbCKUM FOCYyAapCTBEHHbIN
Hu>keropopnckuii rocyaapcTtBeHHbIU YHUBepcuTeT
yHuBepcuteT uM. H.M. Jlo6aueBckoro
Paspa6oTaHo nepeoe B MUpe MynbTMMoOAabHoe
Pa3pa6oTaH HOBbIN MeTOA A1 yNPaBIeHUS YCTPOMCTBO 6€CrnpoBOAHOMN NOABOAHOM CBA3M.
KBaHTOBBIMM OBBEKTAMM — KYBUTaMM, B ycTpoiicTBe BniepBble coeAnHeHbl NpUGopbI A
anbTepHaTMBON paspa6oTtkam Google 1 IBM. aKyCTUYeCKOW M ONTUYECKOM NOABOAHOM CBA3M
370 NO3BONSET PELUMTH NPOBIIEMY CAHKLUOHHBIX Tak, YTo6bl n3bexaTb 3a4,BOEHUSI UCTOYHUKOB
3aKynoKk CBY-31eKTPOHMKM, HEOBXOANMOIA nUTaHus. 3To NO3BOJSIUT OnepaTUBHO NepefaBaTb
[Nt NPOBEAEHNS KBAHTOBBIX BHIYMCIEHUIA HA Ha 3HauuUTesNIbHOe paccTosiHMe 60/bLIOW 06beM
cBepXNpPoBoaHMUKax. Mpu 3TOM NOBbILAIOTCS WHpOpMAaLMK, HaNPUMep, NP1 06CNeAoBaHUMN
CKOPOCTb M TOYHOCTb BbIMOSTHEHUSI OnepaLuii. MOABOAHbIX TPy60NPOBOACE, LUBAPTOBKE
NoABOAHbIX annapaToB U 06y XXUBaHUA
niaBy4Mx BETPONapKoB.
. J
HoBocM6MpCKMIA rocy AapCcTBEHHbIN ( )
TeXHUYECKUM YHUBEpPCUTET v -~
y P CeBepo-KaBkasckun penepasibHbIN
Paspa6oTaH 4yaT-60T C aHUMUPOBAHHbIM YHUBEpCUTeT
aBaTapoMm AJis nepeBofa Ha PyCCKUN XXeCTOBbIN . .
a3blk. KNMeHT ¢ HapyLueHneM cnyxa Tenepb Paspa6oTaH HoBbili anropntM u1gpoBoi
MOXET MOJTyYMTb KOHCYNIbTaLMIo Mo 6aHKOBCKUM $unbTPaLMK, KOTOPLIM MOXHO NPUMEHNATL
ycnyraMm, a Takke nepeaaThb OT3blB Ha KECTOBOM B cMCTeMax 6ecrpoBOAHbIX CEHCOPHbIX CETEMN.
a3bike. CepBUC 3anyLueH B Poccuu: yaT-60T aaet ANropuT™M No3BOSIUT CHU3UTb HEONpPEAENEHHOCTb,
KOHCYJIbTaLMK1 MO BOMpOcaM BK/IaA0B, NMEHCUMN, BO3HMKAOLLYIO B NPOLECCe N3MepeHni, 1 noebl-
3alMThI OT MOLIEHHMKOB M Tak Aasee. CUTb HAAEXXHOCTb PaboTbl CUCTEMDI.
. J
MUPOBOI'O YPOBHHA 'I;'lPAHC(DEPA TEXHOJIOIUNA
( )
CaHkT-lNeTep6yprckum rocyaapcTBeHHbIN LleHTp TpaHcdepa TeXHONOrnMm
3/IeKTPOTEXHUUYECKU YHuBepcuTtet JIDTU MockoBcKOro pusnMKo-TexHUu4Yeckoro
< UHCTUTYTA
Paspa6oTaHa onTuyeckas suenka namMsatu
AJ1 ONTUYECKMX KOMMbloTepoB 6yAyLiero — Paspa6oTaHbl 1 BBeAEHbI B 3KCMNJIyaTaLmio HOBble
3anmcb MHPOPMaLMK HA HOBOM YCTPOMCTBE MOfeMbl CMyTHUKOBOW CBSI3U U CMYTHUKOBbIE
NPOU3BOAMUTCS NMPU MOMOLUU MMMYJIbCOB CBETA TEPMUHAIbI HA F’MPOCTabUIM3NPOBAHHOM
pa3HoM UHTEHCMBHOCTU. TexHoNorms nnatpopme. OHU obecneunBatoT AOCTYN B UHTEPHET
npegHasHayeHa aJisi KOHCTPYyUpoBaHUs co ckopocTbio Ao 20 M6/cek Ha Tpacce CeBepHoro
KOMMAaKTHbIX BbIYNCIIUTENbHBIX YCTPOMCTE, Mopckoro nyTtv «PottepgamM — MypMaHck —
B KOTOPbIX MPUMEHEHbI MPUHLMIbI OynunHka — LWaHxai» ¢ ucrnosnib3oaHneM
paanodoTOHNKMN. NPeNMyLLLECTBEHHO POCCUMCKMX CMYTHUKOB.
\ y,




JIABOPATOPUMU
MUPOBOI'O YPOBHA

ONA PASBUTUA SJTIEKTPOSHEPIETUKMU,
| | TEMJIOOHEPIETUKHA
EEE U BO3OBHOB/IAEMOW SHEPFETUKU

(

depepanbHbIf UccnefoBaTeNbCKUM
LLeHTP Npo6sieM XMMHUYEeCKon PU3UKH
M MmeguumMHckon xumum PAH

Co3zpaHbl BbiIcoko3¢pdekTUBHbIE BOAOPOA,-
aKKyMyJMpyoLme CMecu KOMMepYeCckmnx
MOPOLUKOB MarHus U BaHagus, He Tpebytowme
LOMOSTHUTENBHOM MEXAHOXMMUYECKOM 06paboTKu.
Bopopopa-akkyMynupytouye KOMNO3ULUOHHbIEe
MaTepuasbl MOTyT 6bITb UCMOJIb30BaHbI

OJ19 CO34aHUSA KOMMAKTHbIX U 6€30MacHbIX
MeTarioruapuaHbiX akKyMyISTOPOB BOOOPOAA
MHOrOKpaTHoro gercteus. OHU BocTpe6boBaHbI
AN BOAOPOAHbIX TEXHONOMUM, B TOM YUCTIE NPU
MCMOJIb30BaHMM BOOOPOAA B KaYecTBe
XMMUWYECKOIrO peareHTa, onga o6ecrneyeHus
NMUTAHWEM TOMJIMBHbIX 3JIEMEHTOB, AJ18
BOAOPOAHBIX CUCTEM PE3EPBHOIO JIEKTPOMNUTAHUA
M aKKyMYJIMPOBAHUS 31EKTPO3Heprun. Takue
CUCTEMBI HY>XHbI 0151 06ecrnevyeHns HernpepbiBHOM
pa6oTbl TeNIEKOMMYHUKALMOHHOIO 060pyA0BaHUS,
KOMIMbIOTEPHOM TEXHUKU, TPAHCMOPTHOM
MH}PaCTPYKTYpPbl, ABBTOHOMHbIX O6beKTOB
3neKTponoTpe6bieHus, CMcTeM 6€30MacHOCTU U T.4.

(

CaHkT-lMeTepbyprckuii NOAUTEXHUYECKUN
yHuBepcuTtert lNeTpa Benukoro

CospaHa cucTeMa pacrno3HaBaHUs NPUYUH
aBapuii Ha ADC. PaspaboTaHHbI Ha OCHOBE
VUCKYCCTBEHHOIO UHTENEKTa afIfOPUTM B TeYeHMe
OBYX CeKyHp, ornpeaensieT NpuyYnHy aBapumn

Ha aTOMHbIX 3/IEKTPOCTAaHLMUAX U Npeaniaraet
DEeNcTBUS, KOTOopble HEO6XOAMMO NpPeanpPUHATL
D19 ee ycTpaHeHus. AJiropUTM cnocobeH
aHanM3upoBaTtb CIOXHble GYHKLMU U MOXOAUT
DOJ19 CTAHLMI € 60/1bLUMM KOJTIUYECTBOM
napameTpoB. MI3o6peTeHre NOBbICUT HAAEXHOCTb
paboTbl aTOMHOMN 3HEPreTUKK.

&

(

Huxeropopackuin rocyaapcTBeHHbIN
TeXHUYECKUNA YHUBEpPCUTET
uM. P. E. AnexkceeBa

3anaTeHToOBaH HacocC ANA nepekavyku TaxenbiX
XuagKkomMmetTasim4eckmnx TennoHocuTtenen ansa
AQEPHbIX PEAKTOPOB Ha «6bICTPbIX» HEUTPOHAX.
Mpenno>xeHHoe peLueHne CNoco6HO YBENUUUTD
KO3PPULIMEHT NONE3HOro AencTBUS
060pyAoBaHUS U NOBbICUTb HAAEXHOCTb

no CpaBHEHUIO C U3BECTHbIMU aHATIOramMu

1 pa3paboTaHHbIMU paHee arperataMmu. OHo
MOXeT 6bITb nPpUMeHeHOo Npu CTPpoUTeNIbCTBE
peakTopa Ha 6bicTpbix HenTpoHax BPECT-300.
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ansa PA3BUTUA MALULMHOCTPOUTEJIbHOIO
KOMINIEKCA (ABUACTPOEHMUE, CYOOCTPOEHME,

26

ABTOMOBUJIECTPOEHUME U UHDIE)

NMPOreAMMA «NMPUOPUTET-2030»

(

CaHkT-lMeTepbyprckum
rocyaapcrBeHHbl MOPCKOM
TeXHUYeCKMi YHUBepcuTeT

=  Co3paH MHOMOC/IOMHbIA MaTepuas, KOTopbIn
MNO3BOJIUT AEeTasIAM [0JIblUe BblAePXUBATb
AuHaMn4yeckme Harpysku. MHormne
OTBETCTBEHHbIE AeTasn, Takmne Kak,
HanpuMep, JIONacTu B ra3oTyp6UHHbIX
ABUratensix, Npecchbl, MOMOTbl, MOPLUHMU,
UCMbITbIBAIOT CEPbE3HbIE AUHAMUYECKUE
Harpysku. Yto6bl BblgepXaTb UX, MeTasl,
M3 KOTOPOro cAeslaHbl AeTann, AO0JIXKEH 6biTb
OAHOBPEMEHHO MPOYHbIM U MJIACTUYHbBIM,
HO B MpUpoLe Takmne CBOMCTBA YaCTo
npoTuBopeYarT gpyr apyry. Hoebit MaTepuan
CO34aH C MOMOLbIO MPAMOro Jla3epHOro
BbipawmBaHusa. OH npeacTaBnseT co6om
C/IOUCTbIN MeTaN/IMYeCKUN KOMMO3MUT,
rae yepepnyloTca ABa Matepuana: YMCcTbin
TUTaH (MeHee MPOoYHbIi, HO 6onee
NJACTUYHBIN) U CMJIaB TUTAHA C a/IIOMUHUEM
M BaHagueM (6osiee MpoYHbIi, HO C HU3KOM
NJACTUYHOCTBIO). McnbiTaHUsA nokasanu,
YTO U3pesnive N3 HOBOro Matepuana 6yaer
BblAepPXMBaTb 60JIbLLUMIN YPOBEHb YAAPHbIX
Harpysok. Pa3paboTky cMOryT ncnonb3oBaTb
B Kopab6esibHON, Cy[OCTPOUTENbHOM,
KOCMUYECKOM U aBUALMOHHOM OTpacniax
MPOMBbILLIIEHHOCTW.

= [IpeacTtaBrieHa aBTOMaTU3MpPOBAHHAS
cuctema CAIMP-K, noseonsowas B 3—5 pas
6bicTpee NPOeKTUPOBaTb KOHCTPYKLUU
KOpnyca COBPeMeHHbIX MOPCKUX CyA0B
Mo POCCUMCKUM U MeXAYHapPOAHbIM
ctaHpgapTaM. Paspa6oTka BkitoyaeT
opuruHasnbHoe MO gnsa npoekTMpoBaHUs
KOHCTPYKLUI KOpryca KPYNHOTOHHAXHbIX
TPaHCMOPTHbIX CYAOB JIEA0BOIro Kjacca u
nepokonoB. BHegpeHune CAIMP-K B npakTuky
KOHCTPYKTOPCKUX GIOPO Cy[0CTPOUTENIbHOIO
npodunsa npmMBeaeT K YMeHbLUEHUIO
MOCTPOEYHOM CTOMMOCTMU CyaHa u
K MOBbILWEHUIO ero 3pPeKTUBHOCTH
B aKCMyaTaumu.

) [
Bonrorpapackui rocyaapcTrBeHHbIN
TeXHUYECKUiM YHUBepcuTeT

Paspa6oTaHa HOBass TEXHONOMMs co3gaHus
HecTUpamLWKUXCca NOKpPbITUN. MeTogmka
No3BOJIAET MoJlydaTb PAn, YHUKAsbHbIX
MaTepuasioB, MPOU3BOACTBO KOTOPbIX
KnaccuyeckMMu MeTogamm 6bi10 HEBO3MOXHO.
OAQHUM U3 HUX ABMIFAETCA Co34aHne TBepAbIX
CMNJIaBOB HETPAAULMOHHOIO COCTaBa B BUAe
MOKPbITUA HA MOBEPXHOCTU AeTanen.

C noMoLLbto B3PbIBHOIO NMPeCcCOBaHUA MOXHO
rnony4yaTtb 3aroToBKM C MJIOTHOCTbIO 0 99%

OT TeopeTUYeCKU BO3MOXHOMN. DTOT MeToq,
Haunbosee BocTpe6oBaH Npu CO34aHUn
AHTUPPUKLMOHHDBIX, TO €CTb HECTUPAKOLLUXCS,
MaTepuasioB O aTOMHOro, HepTeXMMUYECKOro
M OpYroro MalnHOCTPOEHUS.




Ona pa3sBuTUs MalWMHOCTPOMUTESIbHOIO KOMMeKca
(aBnacTpoeHue, cyaocTpoeHue, aBTOMO6UNECTPOEHUE U UHbIE)

(

MockoBcKui PU3UKO-TeXHUYECKUIA
MHCTUTYT (HaLLMOHANbHbIN
uccnenoBaTeNIbCKUM YHUBEpPCUTET)

npOBe,D,eHbI ncnbiTaHMNA HOBOIro
nepcnekKTMBHOroO KOHBepTOon/JiaHa

C BO3MOXHOCTbIO BEPTUKAJSIBHOIO B3NéTa

N nocagku, KOTOprﬁ MOXeT 6bITb Nosie3eH
Ana uenen APKTUYECKOro Hay4yHoro ¢>J10Ta.

10

(

MoCKOBCKMIA aBUALLUOHHDIA MHCTUTYT
(HauMoHanbHbIN UcciefoBaTe/IbCKUMA
YHUBEpCUTET)

Paspa6oTaHo 1 3anateHTOBaHO
MHHOBALMOHHOE KPbI/1o A5 6eCNUIOTHUKOB,
KOTOPOE COCTOUT U3 AYEUCTbIX NaHesen,
B3aMMHO yCUIIMBAKOLWMX APYF APYra, a TakXe
TexHoslorusa ero nsrotoeneHus. Paspaéotka
MOXEeT MPUMEHATLCHA B KAYECTBE CBA3YHOLLErO
3BeHa NpU U3roTOBJIEHUUN TPEXCITOMHbIX
06LWMBOK. 3TO MO3BOSINT MUHUMU3NPOBATb
pPYYHOM TPYA, YTO YCKOPUT npoLecc c6opku
Kpblia 6ecnuiioTHUKA.

Hu>xeropopckuit HOL|

= HanaxeHo Npo13BoACTBO UMMOPTO-
3aMeLuaoLLEro 060pyA0BaHUS s
TEeCTUPOBAHUSA aBTOMOGUIIbHOMN 3/1IeKTPOHUKM.
C noMolLLbio HOBOWM NPOAYKLMUN MOXHO
TeCTUPOBAaTb AATYMKU MAPKTPOHUKA,
ocBelleHMe 1 MOACBETKY, KaMepbl 3a4Hero
1 NepegHero BUAA, NPUBOAbI, yNpaBrsieMble
MeXaHW3Mbl U [pYyrue 3/1IeKTPOHHbIe
KOMMOHEeHTbI aBToMo6uns. MpoaykT
npencraBnsieT 4N pbiHKa 60/bLLON UHTEPEC,
Tak Kak paHee noao6Hoe o6opyaoBaHue
NOCTaB/ISANIN TOJIbKO MHOCTPAaHHbIE KOMMAaHUW.

= Co3paH KoMnekc o6opypoBaHUsa st
noBblleHNs 6e30NacHOCTU BOJHOIO
TpaHcnopTa. OH B NOCTOSIHHOM peXuMe
oTcnexusaeTt paboTy Xo40BOM YacTu cygHa
6eCKOHTaKTHbIM CNOCO60M U 3apaHee
onoBeLLaeT 3KUnax o pmcke kopabne-
KpyLleHus. B ocHoBe paspaboTku nexar
paTyuku, paboTatolme B AManasoHe
cBepxBbicokmx YacToT (CBY). OnbITHbIN
obpasel, yXKe ycTaHOBIEH U MPOXOAUT
TecTMpoBaHue Ha y4eb6HOM cyaHe Bonxxckoro
yHMBepcUTeTa BOAHOMO TpaHcnopTa.
PesynbTtaTbl U3MepeHUI1 B peasibHOM BpeMeHU
oTo6paxkatoTcs Ha NPM6OPHOM NaHenu B
KanuTaHckom py6ke.

[

CaMapcKkui HauMOHaNbHbIA UCC/IefoBaTe/IbCKUW YHUBEpPCUTET

uM. akapemuka C. . Koponépa

MpepnoxeHa MHHOBAaLMOHHas pa3paboTka, NO3BOIAILLANA COKPATUTL CPOKU HEKOTOPbIX TEXHOSTOMrMYECKMX
3TarnoB U3roTOB/IEHUS AeTasien oA caMosieToB Ha 50 %. Mpu 3TOM TOYHOCTb NPOM3BOACTBA 6yAET COXPaHEHa,
a Mo HEKOTOPbIM MO3ULMAM [AXKe CTAHeT Bbiwe. [leTanu 1 y3nbl Al adPoKOCMUYECKOM TEXHUKN 6yayT
BbIPALLMBATD C MOMOLLbIO 3AAUTUBHBIX TeXHOMOrUIM. 3D-MneyaTb MO3BOUT UCMOSIb30BAaTb TOSILKO TO KOSIMYECTBO
MaTepuana, Kotopoe TpebyeTcs sl KOHKpeTHou aetanu. Bnarogaps sToMy 6yfeTt CHUXeH Bec roToBOWA
NpoAyKLUK, YTO OCO6EHHO aKTyaslbHO AJ151 aBUALLMOHHOM MPOMBILLNIEHHOCTHU.
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Ons PASBUTUA
OBPABATbBIBAIKLLIEIO
U XMMNYECKOI'O NPON3BOACTB

NMPOrPAMMA «NMPUOPUTET-2030»

(

HauuoHanbHbIN UccnegoBaTeNIbCKUM
TOMCKMM NONIUTEXHUYECKUA YHUBEPCUTET

CnHTe3MpoOBaHbl BbICOKO3HTPOMUMHbIE CMIABbI
L1 OYUCTKU BOAOPOAQ, a Takxe paspaboTaHa
cUcTeMa MaTeMaTUYeCKOro MOAEeIMPOBAHUS,
KOTopas No3BoJiSeT aHa/IM3UPOBaTh

M noa6upaTb COCTaB CrnsiaBa AJis NosiyvyeHus
MaTepuasos C yJy4lleHHbIMU CBOMCTBAMMU

6e3 MHOMOUYUCIIEHHbIX 3KCMEePUMEHTOB.

3To ynpolaeT ncnosib3oBaHne Bogopoaa

B KQyeCTBe UCTOYHMKA SHEPIrUU.

g

(

Benropopckum rocyaapcTBeHHbIN
TeXHONIOruYeckKu yHMBepcuTeT
um. B.T. LLlyxoBa

Paspa6otaHo aHTUdOYyNMHroBoe (3awuatroLee
OT 6MOKOPPO3U1KN) MOKPbITUE arperaToB

1 o60pyaoBaHUA OJis SKCnyaTaumm

B arpeccuBHoOM BogHoM cpene. OHO Takxe
MOMOXET COXPaHUTb MaTtepuarsbl B yC/IOBUSX
ANNTeNbHOro Bo3aencTems 601bLworo
KonunyecTsa 6akTepuii, MUKPOOPraHMU3MOB U
Bopopocnen. MacwTabHble o6pasubl NPOXoaaT
VCMbITAHUSA B peasibHbIX YCNIOBUAX — B 6yXxTe
PbiHpaa ocTtpoBa Pycckuin (BnapmuBocTtok).

g

:

MockoBCKMM NOJSIUTEXHUUYECKUHA
YHUBepcUTeT

MonyyeHbl 06pasLbl TOHKOMIEHOYHbIX
MaTepuanos Asis HAHO3MEKTPOHUKU, KOTOpble
MoMOoryT co3paTb a3HeproaddeKTUBHbIE U
3KONIOrMYeCKM YMCTble YCTPOMCTBA B aBTOMOGUIe-
M pakeTocTpoeHuun. Matepmansl MMetoT
rnoTeHuManbHoe NpUMeHeHWe B HelIMHEHOM
OnTUKe, TaK Kak o651afatoT CBOMCTBAMMU
orpaHuymTenen lasepHOro U3ny4YyeHus, YTo MoXxeT
6bITb NOE3HbIM A1 3aLWMTbl FN1a3 JIETYNKOB,
NPU6OPOB Ha caMoseTax U KOCMUYECKUX
annaparax oT Sla3epHOro UsnyyeHus.

(

Bonrorpaackum rocyaapcTBeHHbIN
TeXHUYeCKMA YHUBepCcUTeT

MpepnoxeHa TEXHONOrMs Co3aaHUs C/IOUCTbIX
MeTasl10-UHTEPMETaNIMAHbIX KOMMO3ULIMOHHbIX
MaTepuasnoB C MPUMEHEHMEM CBAPKU B3PbIBOM.
Takune MaTepuasnbl, NOJ06HO NPUPOAHOMN
pakyLlKe, COCTOSAT U3 MHOXeCTBa
YepeayoLWMXCSH, PasfINYHbIX MO CBOMCTBaM
TOHKMX CIOEB U B NEPCNeKTUBE MOryT 6biTb
MCMNOJIb30BaHbl B SHEPreTUYECKUX YyCTaHOBKAX,
KPUOreHHOM U Terns1I0o6MeHHOM o60pyAoBaHUM
B KayecTBe Teno3almTHbIX 6apbepos,
M3HOCOCTOMKUX NOKPbITUM, )KapPONpPOYHbIX

M XapocToiknx maTepuanos. lNpeanoxeHHas
TEXHOJI0rUsi MO3BOJIUT 3HAYUTESIbBHO COKPATUTb
pacxopn, AePULNTHBIX U [OPOrOCTOSALLNX
MaTepuasioB U MOXET 6bITb OCBOeHa Ha 6a3e
CYLLEeCTBYIOLUMUX METaNNYPruiyecKmx
npeanpuaTUn, roe MMerTcsa obbluHble
npokaTHble N TePMUYECKME YHACTKMU.

\

(

CeuyeHOBCKMM YHUBEpCUTET

Co3paHbl «yMHble» nonumepsbl ana 4D-nevatu
peTanen KoCMMYeckux annapartos, ¢opmy
KOTOPbIX MOXHO LiefieHanpaB/ieHHO MEHATb
HarpeBoM. 1o NPOYHOCTU Ha pa3pbiB HOBbIE
NMoJsIMMepbl NPEBOCXOAAT CyLecTByoWMe 6onee
yeM Ha 60%, BbiaepXXMBAIOT TeMnepaTypy A0
462-541°C 1 pagualMoHHoe Bo3gencTeue. Nx
MOXHO UCMOJIb30BaTb NPU CO30aHUMN cCaMopas-
BOPAYMBAIOLMXCA HA OP6UTE KOCMUYECKUX
KOHCTPYKUUN. ECcnin ncnonbsoBaTb TEXHOOTUIO
NMpu CTPOUTENIbCTBE KOCMUYECKUX anmnapaTos,
OHM CMOTryT NpopaboTaTb HA OKOJIO3EMHOM
op6uTe 6€3 NoTepu 3KCMyaTaLMOHHbIX CBOUCTB
6onee 10 nert.




Ona pasButusa o6pabartbiBaloLLero U XMMM4Yeckoro nponsBoacTB

HAYYHO-OBPA3OBATEJIbHbIE JIABOPATOPUM

MUPOBOI'O YPOBHHA

LEHTPbl MUPOBOI'O YPOBHAA

( Y (
HOL, «MH)XxeHepusa 6yayliero» HauuoHanbHbIA UccriegoBaTesIbCKUM
ToMcCKMM NOSIMTEeXHUYECKUA YHUBEpCUTET

Pa3spa6oTaHbl JOCTYMHbIE MO CTOUMOCTHU
KaTasmsaTopbl, KOTOpbie MOryT 3$pPEeKTUBHO Paspa6oTaHbl KOHL,ENTya/lbHO HOBblE
yAanAaTb HenpeenbHble yrneesogopoabl N3 MeTogosorm4yeckme nogxoabl K .D,Vl3ai;1Hy cynpa-
HedTM Npu 6onee HU3KUX TeMNepaTtypax 1 MoneKynsipHbIX aHcaMbnewn, B TOM Yncne
AaBNeHndax, 4eM 3To genaeTtcd TpaguumMoHHO. YHUKaNIbHbIX NOPUCTbIX MaTepuanos.
STOT Npouecc yyyllaeT KayecTBo OTK TEXHONOrMM No3BOAT GopMMpPOBaTb
HedpTeNnpPOAyKTOB 1 MO3BOJISIET UCMOJIb30OBaTb LUMPOKMUI psf, CyrnpamMosieKynsipHbIX CTPYKTYP
rnony4yeHHble NPoAyKTbl r’MApPUpPoBaHUSA 3aaHHOI reoMeTPUM U C HY>XKHbIMU CBOMCTBaAMMU.
and CMHTE3a HOBbIX Belw,eCcTB. L

\ J

LLEHTPbl TPAHC®EPA TEXHOJIOIUNA

.

HauuoHanbHbI ccnegoBaTenbckuii Huxxeropoackuii rocygapcTBeHHbIN
yHusepcuteT uM. H.U. Jlo6aueBckoro

Paspa6oTaH MaTtepuan onsa NaacTMacCoBbIX U3AENUN C YIy4dLeHHbIMU CBOMCcTBaMU. MoandumumMpoBaHHbIn
JIUTbEBOM OABYXKOMMOHEHTHbIN MOSIMypPeTaH — yAAPONPOYHbIN, XXeCTKUMN, YCTOMUYUBBIN K OTHIO, Tenay

v ynbTpadpuonety. Matepman NoNHOCTbIO N3FrOTOB/IEH U3 OTEYECTBEHHbIX KOMMOHEHTOB, YTO MO3BOUT
3aMeCcTUTb NONNYypeTaHbl, UMMAOPT KOTOPbIX HEBO3MOXEH UMK 3aTPYLHEH.

(

HauuoHanbHbIM UccnegoBaTeNibcku Huxxeropoackum rocyaapcrBeHHbIN
yHuBepcuteT uM. H.M. Jlo6aueBckoro

OTKpbIT 3¢ PeKT NOBbILLEHUA KOHLLEHTPAaLUN
HocUTenen 3apsiaa B NosyrnpoBOAHMKAX NpuU
nccnefoBaHUM oKCcmMaa rams.
MonynpoBoaHWKOBbIe MaTepuarsbl SIBNSIOTCS
YacTbio aHaNIOroBon U LMGPOBON SIEKTPOHUKMU.
M3-3a NOCTOAHHO pacTyLux Tpe6oBaHUM

K MOLLLHOCTM 3JIEKTPOHHbIX YCTPOMCTB MOBbILLIAETCS
CMNpOC Ha CBEPXLUMPOKO3OHHbIE MOJYNPOBOAHUKM.

Ypanoch He TO/IbKO A0CTUYb JOCTATOYHOM Ang
co30aHUsA NPUGOPOB KOHLLEHTPALMMU SNIEKTPOHOB,
HO U NPEBbLICUTb €€ 3a cYeT cneunudurkm NpPoLeccos,
npoucxogdawmnx npn nMniaHTauun. PaHee Takoro
3dpdekTa HUrpe B MMpe He Habnopganock. Hoeoe
3HaHWe Heo6XxoaAuMO Ons co3aaHus NpPU6opPoB
cneayoLero nokosneHus assi CUIoBoOM
3NIEKTPOHUKU U APYTUX OTPACTIEN TEXHUKN.

29
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HAYYHO-OBPA3OBATEJIbHbIE
LEHTPbl MUPOBOI'O YPOBHHS

(

HOL «MHHOoBauunoHHble pewweHus B AMK»

Co3paHa ycTaHOBKA AJ151 YCKOPEHHOro
NMPOM3BOACTBA MPOYHbIX M’MMNCOBbIX 61TIOKOB.
YcTponcTeo MoxeT paboTaTb B TOM Ymcrie

M C CbIPbEM U3 OTXOO0B XMMUYECKOro
npousBoacTea. MMHHOBALMOHHOE YCTPOMCTBO
HanaeT NPUMEHEHME B CTPOUTENBbCTBE KakK
npv BO3BEOEHUM 3[aHUN, TAK U BITArOCTONKUX
Me>XKOMHATHbIX Neperopopok.

(

IO>xHbIN pepepanbHbI YHUBEPCUTET

Paspa6oTaHa yHMKanbHas TeEXHOMOrMMs, KoTopas
MOMOXET 3aLUTUTb KPbILLY OT CbIPOCTU, AOXASA
M nary6Horo Bo3aencTBus COIHEYHOrO CBeTa
Ha Matepuan kposnu. CosgaH KOMMNO3UT 4N
MOKPbITUSA Xese3HbIX KPbIl HA OCHOBE
coefUHEHU BUCMYT], BAaHAAMUS U LUPKOHUS
(BiVO4/ZrO2), koTopbili oTpaxaeT 6onee
MOJNIOBUHbI NTy4en coNHUA B 6nMXHeN
MHbpakpacHoun obnactu. Mpu aToM HarpesaeTcs
LB NMOBEPXHOCTb KPbILLKY, & TeMMNepaTypa
BHYTPEHHEW YacTn KPOBMU NOALEPXKMBAETCH

Ha 12 rpapycoB Huxe. [okpbIThE NOBbICUT
M3HOCOCTOMKOCTb U TEMSIOU30NALUIO,

MO3BOJIUT COKPATUTb 3HepronoTpebrieHne.

LLEHTPbI
TPAHC®EPA TEXHOJNIOrMH

(

HauuoHanbHbIX UccnenoBaTesIbCKUM
yHuBepcuteT «MockoBcKum
rocyaapCcTBeHHbIA CTPOUTENIbHbIW
YHUBEPCUTET?

Paspa6oTaHa aspogunHamMuyeckas Tpyoa,
KoTOopas He uMeeT aHanoros. OHa co3gaeTt
MMUTALMIO MHOrOYpPOBHEBOIo o64yBa Moaenem
30aHUNA, MOCTOB U APYIrUX KOHCTPYKLUIA

O TPOBEPKU NPOYHOCTU U YA3BUMOCTHU

B peasibHbIX YC/IOBUSX.

LLEHTPDI

TPAHC®EPA TEXHONIOIrMH

(

HUL «KypuyaToBCKUA MHCTUTYT»

MpepnoxeHo ncnonb3oBaTb opraHnyeckne
oTxopAbl AJ151 YKPEnJIeHUs NoYBbl Nepep,
cTpouTenbcTBOM. MeTop 6MoLeMeHTaLmMm
Mcnonb3yeT pacnpocTpaHeHHble B Npupoae
6aKTepumn, KOTopble KPUCTASIIU3YIOTCA

M CMOCO6HbI 3aMNOJTHATb MPOMEXYTKN MeXAay
YacTULLAMM NOYBbI C BbICOKOM NMPOYHOCTbIO.
TexHonorms akosnornyHa n soctpe6osaHa
ANS NpefoTBpalleHns pasXmXXKeHUs necyaHoro
rPyHTa, PEMOHTA TPELMH B LLeMEHTOBETOHHbIX
KOHCTPYKLMSAX, YMEHbLUEHUS 3PO3UN

M NpefoTBpaLLeHns MPOoLLECCOB pa3pyLUEeHUs
CKJIOHOB.




JIABOPATOPUMU
MUPOBOIo YPOBHA

( )
CaHkT-lMeTep6yprckuii rocyaapcTBeHHbIN
3/IeKTPOTEXHUYECKUM YHuBepcuTteT JIDTU

= [lpopeMoHcTpupoBaH 3¢pdekT HAaBeAEHHOIO
HennHelHoro casura ¢asbl BOJSIH, KOTOPbIM
MOXXHO MUCMOJIb30BaThb AJ1 CO34aHUS
KOMMaKTHbIX ¢pa3oBpallaTene Ha NpuHLMNax
MarHOHUKU. Takne 35ieMeHTbl MOTryT HAUTU
NPUMeHeHUe NpPU NOCTPOEHUU UCKYCCTBEHHbIX
HENPOHHbIX CeTeMN, BbIYUCTTUTESIbHbIX
YCTPOMCTB, a TakXe npu paspaboTke
du3snyecknx pesepByapHbIX KOMMNbIOTEPOB.

= Paspa6oTaHa onTuyeckas ayerka naMaTy,
KOoTopas npeactaBnseT co6oi KONbLEBOMN
MUKpPOpPEe30oHaTOpP, CNOCO6HbIN NoA, AeNCTBUEM
nasepa UaMeHATb CBOU XapaKTepUCTukKun
n 0eMOHCTPUPOBAaTb ABa Pa3/INYHbIX
cTabunbHbix cocToAHUSA. [laHHasa pa3paboTka
MOXeT UCNOoJIb30BaTbCA O/19 KOHCTPyUpoBaHuUsa
Ol'lepaTVIBHOFI naMATU oNTUHECKUX
KOMMNbOTEPOB U OPYrnux BblYUCIIUTENIbHbIX
YCTPOMCTB HOBOIO MOKOJIEHUS, KOTOPbIE
B CBOel paboTe UCMOosIb3YIOT NMPUHLUIMbI
pPannodOTOHUKMU.

( N
HLUMY «LeHTp $OTOHUKMU®

Paspa6oTtaH KOMNaKTHbIM NOJIHOMOBOPOTHbIM
MMKPOBOJIHOBbI pagMoMeTp, MO3BONSAIOLMUIN
Ha6noaaTtb Bbl6paHHbIM y4acTok He6a B Te4eHue
[ONrOro BpeMeHU 1 o61aaaoLmm NydLuen
YYBCTBUTENBbHOCTbIO, YEM MpeLIecTBYOLME
paspaboTku. PaguomeTp nogoepxueaet
yAaneHHoe yrnpaB/ieHMe U MOXeT nepefasaTtb
3aperncTpmpoBaHHble AaHHbIe HANpPsIMyto B
KoMnbtoTep. MNpubop yxe ycTaHOBIIEH Ha Kpbllle
MockoBcKoro rocygapcTBEHHOro TEXHUYECKOro
yHuBepcuteTa uM. H. 3. BaymaHa u ncnonbsyetcs
B Hay4HbIX 1 o6pa3oBaTesibHbIX LLensx.

(

CaHkT-lNMeTep6yprckuit rocyaapcTBeHHbIN
YHUBEPCUTET a3POKOCMUUYECKOrO
npu6opocTpoeHusn

.

3apervcTpuypoBaHa YHMUKasibHas Hay4Has
ycTaHOBKa A1 TECTUpoBaHUsA o6opyaoBaHUSA
AspokocMuyeckuii cteHp SpaceWire. OHa
npepHasHaveHa nJis UccriefoBaHus,
cepTudurkaLmm n TecTupoBaHns o60pyaoBaHus,
pa6oTatlolero B COOTBETCTBUMU CO CTAHAAPTOM
SpaceWire-RUS. YcTtaHOBKa nossonser
NPoBOAUTb Hay4Hble UCCIeA0BaHUS, CETEBbIE
pacuéTbl, aHanM3 3arpysku 60pTOBbIX CETEN,
NepBUYHYO OTPAGOTKY 6OPTOBbBIX MPUTOXEHUM
ONA NepCrneKTUBHbIX JIeTaTesbHbIX

M KOCMUYECKUX annapaTtos.

1

HauvoHanbHbIX UCCNIeaoBaTeIbCKUM
yHuBepcutetr «MUIT»

Paspa6oTaH cnoco6 noBblleHUSA 3N1EKTPUYECKOM
«3PPEKTUBHOCTU» KPUCTASIIOB Y-ITULUHA MYyTEM
NloKasIbHOM MeXxaHN4YeCcKoM NoSIMPOBKMU.
MexaHuyeckas NnonMpoBKa y-rivuumHa ynyJaeT
ero rnbe3osneKTpuYeckme CBOMCTBA, a 3TO

B CBOIO ovepeb MOXET MPUBECTU K YCUIEHUIO
YYBCTBUTEJSIBHOCTU OATYMKOB U 3PPEKTUBHOCTH
yCTpoMcTB ans c6opa aHepruu. NMpopenaHHas
pa6oTa BaxHa A5l co3pgaHns 6MOCOBMECTUMbIX
3/1IeKTPOMEXaHNYECKMUX YCTPOMCTB Masioro
pasmepa.
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MOJIOAEXXHDbIE
JIABOPATOPUMU

HauuoHanbHbIi uccnepoBaTeNbCKUn
ToMcKuMii rocyaapcTBEeHHbIA YHUBEPCUTET

3anyueHo MUHMU-NPOU3BOACTBO AETEKTOPOB
HOBOIO NMOKOJIEHUS, KOTOPbI€ YCTAHOBAT

B o6opypoBaHue s CKN® v B annapatypy
Kfacca «MeracameHc». O6opypoBaHue
NO3BOJISIET COEAMNHATb CEHCOPbI C 2N1EKTPOHUKOM
CYUTbIBAHUS AAaHHbIX A5 BbINOSHEHUS
MacwTabHoro npoekTa. [lnaHnpyeTcs Bbinyck
nepBbiX 06pa3LL0B HOBbIX AETEKTOPOB
NPOMBbILUIIEHHOrO, MEAULIMHCKOIO N HAY4YHOI O
Ha3Ha4yeHus.

’
|
'
!

-,

WENEHA

LleHTp TpaHcdepa TexHonoru ToMmckoro
rocypapcrBeHHOro yHuBepcurera

Pa3pa60TaHb| KepamMmmnyeckue Mmatepuanibl,
Heo6xoamMMble A1 U3rOTOBIEHUSA KopnycoB
MUKPOINTEKTPOHHbLIX KOMMNOHEHTOB, HA OCHOBE
oTe4yeCcTBeHHbIX MICXOOHUKOB. PeuenTypa
nocTtaBsieHa Ha NPOn3BOACTBO, NOJTy4YeHbl
KepaMmmnyeckme Macchbl C XxapakTepnctnkKkamu,
npesocxogdawmMmmn 3apy6e)|<Hb|e aHanoru.

e |




AnsAa PASBUTUA OYHOAMEHTAJIbHbIX
HAYYHbIX UCCNIEAOBAHNA

(

Y0
HauuoHanbHbIX uccnenoBaTesibCKUn MepMcKUA HALLMOHANIBHDbIN
ToMcKuM rocynapCTBeHHblﬁ YHUBEPCUTET uccnenonarenbcxuﬁ NnoJINTeXHUYECKUM
YHUBeEpcUTeT
Co3pgaHbl HOBble pagMaLUoOHHO-CTONKMUE
CeHCopbl AN YCTAaHOBKM KJlacca MeracameHc — Paspa6oTtaH MeTop BOCCTAHOB/EHUSA
MCTOYHMKA CUHXPOTPOHHOIO n3nyyeHns CKNO. CTaTUCTUYECKM 3KBMBaNeHTHoln 3D-Mopenu
Bnaropaps 3HauYnTENIBHOM YCTOMYMBOCTU NOPUCTON MUKPOCTPYKTYPbI No 2D-
K pagmaumm, a Takxke CoXxpaHeHuIo M306paXKeHUIo MONepeyYHoro ce4yeHus
pPaboToCnOCO6HOCTU B LULMPOKOM C MOMOLLbIO HEMPOHHOM CeTU. DKCMEePUMEHTHI
TeMnepaTypHOM guManasoHe, HOBble AeTeKTOopbI rnokasasu, YTo BU3yasibHble U KOJIMYECTBEHHbIE
MOryT HaUTU NPUMEHEHMEe B KOCMOCe OLL@HKMN PEKOHCTPYMPOBAHHbIX HEMPOCeTbIo
(Ha BHelLHel o6LWMBKE KOCMUYECKUX CMYTHUKOB TPeXMepHbIX MoAesiei NoSTHOCTbIo
AN KOHTPOA paguaLmMoHHoro ¢oHa) COOTBETCTBYIOT UCXOAHDBIM CTPYKTYypaM,
M Ha 06bekTax aTOMHOM MPOMbILIEHHOCTU. a CMHTE3 NPOUCXoanT NOYTU MMHOBEHHO.
Mpeano>XeHHbIN anropuTM NO3BOJIUT YCKOPUTb
) M yOeLweBunTb NpoLLecc nccrenoBaHus

NMPOrPAMMA «MPUOPUTET-2030»

reteporeHHbIX MaTepmnanos 6e3 nortepu
B Ka4yecTBe.

(

HauuoHanbHbIX UccnepoBaTes/IbCKUn
Huxeropopackuin rocyaapcTBeHHbIN
yHusepcuteT uM. H.WU. Jlo6aueBckoro

Bnepeble B Poccuu nosyyeHbl Npo3payHble
KepaMUKK, KOTOpbIe YMPOoLLAT TEXHOOMr K
M3roTOBJSIEHUSA NTAa3ePHbIX CUCTEM, CHUXKAIOT UX
CTOMMOCTb M MPU 3TOM MOBbILIAIOT HAAEXHOCTb.
K npuMepy, «BbICTpesi» TaKMM Sla3epoM B Tyuy
BO3A4YLWHbIX OTXOA0B NO3BOSIUT OMNpPenesnvTb
KOHLLEHTPAaLMIO BPeAHbIX BELeCcTs

B atMocdepe. Monukpucrannumyeckas
CTPYKTYpa KepaMunK ynpoLiaeT TeXHOIOrnm
M3roTOBJSIEHWUS, CHUXKAET CTOMMOCTb U NPU 3TOM
MoBbIWAEeT HAAEXHOCTb Jla3epPHbIX CUCTEM,
KOTOpble MPUMEHSAIOTCA B MegULMHe,
MPOMBbILLIEHHOCTU U dyHOAMEHTAbHbIX
Hay4YHbIX UCCea0BaHMUSAX.

(

IO>XxHbIN pepepanbHbIi YHUBEPCUTET

CospaHa KkapTa pacrnpepeneHus MUKpo6Horo
61opasHoo6pasus Novs U paspaboTaHo
Be6-npunoxenHune «Kaprta MetareHoma
PocToBckoli o6nactu» ans ero BU3yanusayuu.
Ucnonb3oBaHWe HOBoOM pa3paboTku gacT
BO3MOXHOCTb U3Y4nUTb BCE pa3zHoobpasune

1 GYHKLUM NOYBEHHOIO MUKpobuoma

M MO3BOJIUT OLLEHMBATb reHEeTUYECKUN
noTeHuman Ans 340POBbsA U NJIOAJOPOAUSA NOYB
C TOYKU 3peHUs pasHoobpasmnsa B Hel XUBbIX
opraHusMoB. B panbHenweM Takme KapThbl
MOXHO 6yneT caenaTb U ons ApPYrux permoHoB
CTPaHbl.
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JIABOPATOPUMU
MUPOBOIO YPOBHA

AnAa PASBUTUA SKOJTOTNA

(

N ( A
MoCKOBCKMI rocyapCTBeHHbIN HOL «CeBep: Tepputopus
yHuBepcutetr umeHu M.B. JlomoHocoBa YCTOMYMBOIO Pa3sBUTUAY
OnpepeneHbl YPOBHU HAKOMIEHUSI U UICTOYHUKM B Canexappne npo6ypeHbl nepBble TPU
NoTeHLMNaNIbHO TOKCUYHbIX 3/IEMEHTOB B ruaporeosiormyeckme ckBaxmuHbl. CKBaXXuHbI
[O0POXHOW Mbinn B 3anagHoM n BoctouHoM Npo6ypeHbl B HAUMEHEE U3YYEHHbIX
okpyrax Mockagbl. Mony4YyeHHble pe3ynbTaThbl B rMAPOreosIorM4eckoM nyiaHe yyactkax
MOrYT 6bITb MCMOJIb30BaHbI AJ151 YIyULIEHUS ropopga Ha rny6uHe ot 10 go 25 metpoB. OHu
cucTeMbl Y6OpPKU AOPOr KOMMYHasIbHbIMU npeAHasHayeHbl AN NpoBeAeHUs HabnaeHUN
cny>x6amu. OHKM Nokasanm Heo6XoANMOCTb 3a YpPOBHEM MNoA3eMHbIX BOA, U UX XUMUYECKUM
BKJTIOYEHUSA [OPOXHOM MNbISIU U ee cocTaBoM. PesynbTatbl UcCneao0BaHNUM
rpaHysioMeTpuyeckux Gppakumnin B CUCTeMy NO3BOJIAT NPaBUJIbHO NPOEKTUPOBaTb
3KOJIOr0-reoXMMmNYeCcKoro MOHUTOPUHra ropopckue o6beKTbl M NpeaynpexaaTtb
ropoAckon cpeppbl. aBapuiHble CUTyaLUN B PErvoHe.
J Y,

(

MckoBCcKuM rocyfapCcTBEHHbIN
yHUBepcuTteTr

Paspa6oTtaHo HoBoe o6opypoBaHue ansd
MOHUTOPUHIa COCTOSAHUSA MUKPOBOAOPOCIIEN

M 3KOJIOFrMYECKOro MOHUTOPUHIa BOAHbIX
06beKTOB, MOABEPXXEHHbIX @HTPOMOreHHOM
Harpyske. Micnonb3ys BbICOKOYYBCTBUTE/IbHbIE
MeToAbl U3MepeHus ¢pryopecLeHLnmn
xnopoodwunna n ontTuyeckoe o6opynoBaHue,
Yy4€Hble CMOryT OLL€HUTb COCTOsIHUE
MUKPOBOAOPOCSIEN B BOAOEME, & 3HAUUT

M COCTOSIHME BOAHOM 3KOCUCTEMbI B LLEJIOM.
DaHHble Nnpn6opbl MOryT 6bITb BOCTPe6OBaHbI
Hay4Ho-o6pa3soBaTesibHbIMU U NPUPOAO-
OXPaHHbIMU OpraHM3aLUsaMN B LieNIX N3yveHus
3KOJIOrMYEeCKOro COCTOSIHUSA BOAHbIX CUCTEM.

g

Y (

Cubupckuit penepanbHblii YHUBEPCUTET

Co3paHa onbiTHasa «3enéHas cCTaHuua» —
OTKpbITasa nJolanka, kotopas obecneumBaeTcst
3a CYET BO3OOHOBIIEMbIX MICTOYHMKOB SHEPIUN.
Bnaropaps ctaHuUM nosiBUNacb BO3MOXHOCTb
NnPoBOAUTb UCCIeA0BaHUA B 06/1aCTN 3KOIOTUK,
3Hepro3$PeKTUBHOCTU U HN3KOYTIEPOAHOro
pasBUTUA. DNeKTPOoCHa6XeHME «3enéHoMn
CTaHLMU» He NpepbiBAeTCs U OCyLLeCTB/ISeTCH
OT COJIHEYHOM U 3aMnaceHHOoM B akKyMynsaTopax
3Hepruun. Ha ctaHumm paboTtaet naébopatopus
CTPOUTENIbHOM 3KOJIOMMU U S3HEProd3pPeKTUBHOCTH,
KOoTOopas 3aHMMaeTCs nccneaoBaHneEM n
NnpakTU4YeCcKMM BHeAPEHNEM 3/IEMEHTOB
«3enéHol» cpepnbl U TEXHOJIOMUIA pecypco-

M 3HeproaPpPeKTUBHOCTU.

(

Ka6apauHo-Bankapckui rocyaapcrBeHHbin yHuBepcuteT uM. X. M. Bep6ekoBa

Pa3pa60TaHbl TexHosnorma mn yCTpOl’ICTBO yyeTa gUHAMUKU SMUCCUN U NOrnoweHna yrnekmcnoro rasa
CenbCKOXO3ANCTBEHHbIMU pacTeHNndaAMn B peXxxnme peasibHOro BpemMeHu. Komnnekc nossonser Y4YuUTbIBATb
n MoaenupoBaTtb NOTOKU YrNeKMC/Ioro rasa B 3aMKHyTOM UuUKNe — Mexay HOHBOﬁ, pacTeHnamMm

7] aTMOCd)epOl\/’I. YcTaHOBKA oueHMBaEeT BAUSHUE arpoxmMmnMkKaToB Ha pacTeHUA U NOYBbI, a TakKXe

ynpaBnseT NoJIMBOM arpoKybTyp.




4 vaunonanbhbie
NMPUOPUTETDI

PE3YJIbTATbI ONMPOCA
«HAYKA U YHUBEPCUTETDI:
OUEHKA SODPEKTUBHOCTU
PEKJIAMHOU KAMMAHUWU»

BCEPOCCUMCKUN UHTEPHET-OMNPOC

1 6 o o PECNMOHAOEHTOB, U3 HUX:

4 N
78%
o
CcornacHbl, YTo HayKa —
nepcrneKkTMBHas npodpeccmoHanbHas
cdepa B Poccum
_ J
4 )
63%
(o
cuMTaloT HayKy NpuBneKaTeNbHOMN
npodeccuoHanbHon chepon
Ana Mmonopexwm s Poccuun
_ J
4 N
94%
(o
nopapepXanu 6ol
Bbl6op chepbl HAYKU
CBOUM pe6eHKOM
_ J
4 )
41%
(o
Mmonopexwu (18-24 net) xotenu 6bl
CBSi3aTb CBOI Kapbepy C HAyKOow
_ J

74%

nonarawT, YTo
6bITb y4yeHbiM B Poccumn —

9TO NPECTUXHO

88%

COrNacHbl, YTO UHTEpPEC K HayKe U
Hay4HbIM NnpodeccnaM Heo6xoaMMO
noanep>XXuBaTb € AeTCTBA

69%

OTMeyaloT pocT
aBTOpUTETA YUYEHOIro
B POCCUINCKOM obLiecTBe

”
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MHOOPMALMOHHDLIE MATEPUAJIDI
Nno HAUBOJIEE SBHAYUMDBIM
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