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HALMUOHAJIbHbIUA MPOEKT
«HAYKA U YHUBEPCUTETbI»

BKJ1IAQ B COLUUNAJIbHO-
9KOHOMUYECKOE

U TEXHOJIOTMYECKOE
PASBUTUE POCCUU

CUJIbHDbIE HAYKA
U OBPA3OBAHMUE

BaxxHble 351eMeHTbI

MO3MLMOHNPOBAHUS

rocygapctaea. MIMeHHO

DaHHble chepbl

obecneymBatloT ero

MHTENNEeKTYaslbHbIN

noTeHymasn, pasButme

TEXHONIOrUM U UHHOBALIMI,

3KOHOMWKUM U ObLLecTBa. - B.B. MyTuH
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NMPUOPUTETDI B PEAJTIUSALUNA
HALIMOHAJIbHOI'O NMPOEKTA

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

MHHOBALMOHHOM MHOPACTPYKTYPbl HAYYHbIX UCCIeA0BaHUM 1 pa3paboTok
Ha OCHOBE MHTerpaumm YHMBEPCUTETOB M HAYYHbIX OpraHm3aLnmm, nx
Koomnepawumm ¢ opraHmsalmsaMm peasibHOro cekTopa 3KOHOMUKM

nccnenoBaHUM U paspaboTok

LLe/TIOCTHOWM CUCTEMbI MOArOTOBKM M NPOdPECCUMOHANIbHOMO POCTa HAYYHbIX

’ BbICOKOTEXHOJTOrNYECKOM cpenbl ona npoeeneHMA HOBbIX HAYYHbIX
’ M HAYy4YHO-TIMegarorm4eCckmnx Kkagpons

OOPMUPOBAHMUE

HALMUOHANDbHbIN MPOEKT
BJIMAET HA OOCTUXEHUE

ObecneyeHune npucytcteua PO
B YMC/e OeCATU BeAYLMX CTPaH
MUpa No 06beMy HayuYHbIX
nccnenoBaHUM M paspaboTok,

\_J

=r B TOM 4MC/ie 3a CHeT co3aaHuns
3ddPEeKTUBHOM CUCTEMbI BbICLLETO
Bo3MoxHocTHU obpazoBaHusa
0N\ caMopeanumsaumm
M Pa3BUTNA TANAHTOB ObecneyeHre TeMna pocTa

BaJIOBOIr0O BHYTPEHHEro npoaykra
CTPaHbI BbllLEe CPeaHEMUPOBOIO Mpm
COXPaHeHUM MakpPO3IKOHOMMYECKOM
CTabUNbHOCTK

ObecnevyeHune TeMna yCTOMUYMBOro
pocCTa LOXOO0B HACENEHUSA U YPOBHS
MEHCMOHHOIO obecneyeHus

He HMXe nHbdIaumum

HdocTonHbIn, 3dPEKTUBHbIN
TPYA U yCrneLwHoe
npeanpUHMMAaTENbCTBO
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No UTOMAM 2023 rogA

OOCTUITHYTbl NOKA3ATEJIN

MECTO

Poccumnckon Oepepaumm

Nno o6beMy Hayu4HbIX
nccnepnoBaHUM U paspaboTok,
B TOM YMUCIIe 3a CYET CO3[aHUA
3¢ PeKTUBHOM CUCTEMDI
BbICLLErO o6pasoBaHUA

16

OoTe4YeCTBEHHbIX TeXHONOrnmn
MCMONb3ytoTCs
opraH13aLmaMm peasibHOro
cekTopa 3KOHOMMUKM

Poccuinckon
Pepepauuu

no o6vemy HUOKP
B CEKTOpE BbICLLUErO
obpa3zoBaHus

MECTO

KBagpaTHbIX METPOB
naowanen HoBbIXx 06bEKTOB
KaMnycoB, BBEOEHHbIX

B 3KCMlyaTaymio

HOBbIX MeCT, CO34aHHbIX

B KaMnycax a8 npoxuBaHus
oby4aloLmMXCs, Hay4YHO-
negarornyeckmx m Hay4dHblx
PaboTHUKOB

aonsa uccrnepgoBaTteneu

B BO3pacTe 00 39 neTt B obLien
YMCNEHHOCTU POCCUMCKUX
nccnepgosarTenem

Tbicsiu py6neii/yenoseka
TeEXHNMYeCKada BOOPYXEHHOCTb
cekTOpa MccnegoBaHuit

M paspaboTok

aons npogeccopcko-
npenopaBaTesibCkoro cocraBa
B BO3pacTe 00 39 neT B 0ob6LeN
YMCNTEHHOCTU NPOdECCOPCKO-
npenogaBaTesibCKOro cocTaBa

[OJISl aCMUPaHTOB
M couckaresiemn, 3alNTUBLLNX
KaHOAMOATCKMe guccepTaumm

M OCTABLUMXCSA B CEKTOPE HAYKM
M BbICLLErO O6pa3oBaHMA

OTHOLUEeHMe BHe6oAXeTHbIX
CpencTB un 6104)KeTHbIX
aCCUrHOBaHUM B cOoCTaBe
BHYTPEHHMX 3aTpaT

Ha UcceaoBaHus U pa3paboTKM

TbICSY CTYAEHTOB, OOYYaoLLMXCA
no obpasoBaTesibHbIM
nporpaMmam BbICLLIErO
obpa3oBaHusa C NpPaBoOM
nosly4YeHusa Ha 6ecrnnaTHOWM
OCHOBE AOMOSTHUTENTBHOWM
KBanmomkaymm

MWIJIMOHA YeNoBeK, NpollenLmnx
obyyeHune Mo AOMOSHUTENbHbBIM
npodeccnoHasbHbIM
nporpamMMam B ob6pasoBaTesibHbIX
opraHu3aumsax BbiCLIEro
obpasoBaHus, B TOM Ynucne
MoCpPenCcTBOM OHTAWH-KYpPCOB

0018l TPYAOYCTPOEHHbIX
BbINYCKHUKOB
obpazoBaTesibHbIX
opraHm3aunin BbiCLLIErO
obpaszoBaHuA

cy6bekToB PO, Ha Tepputopum
KOTOPbIX 06pasoBaTesibHble
opraHm3aLumm BbICLLIErO
obpaszoBaHNa BXOOAT

B MOCKOBCKUN MeXayHapOLHbIM
PEeNTUHI «Tpur MUCCUM
YHUBepcUTeTa»

TbiCAY MecCT
OOCTYMHOCTb 6ecniaTHOro
BblCLIEero obpasoBaHus

(He meHee 50 % BbINYCKHWKOB
WKOJI, 3aBEPLUMBLLMX OByYeHne
Mo MporpamMmMam cpegHero
obLero obpasoBaHus,
obecrneyeHbl 6HOOXETHbIMU
MecTaMu 019 OYHOIro ObyYeHUs
B obpa3oBaTesibHbIX
opraHMsaumrax BbiCLIEro
obpa3zoBaHMs) C y4eTOM
MPUOPUTETHOIO HaNpaB/eHUs
6rOOXKETHbBIX MECT B PermoHbl
(3a ncknroyveHrem MockBbl

n CankT-lleTepbypra)




UTOM HALUUOHAJIbHOIO

NMPOEKTA

1

HauMoHalibHasA
nccnenoBaTesibCckas
KOMMbOTEPHAA CETb

HOBOIO NMOKOJIEHUNA

10

cneuvanm3mnpoBaHHbIX
y4ebBHbIX HaY4YHbIX
LLeHTPOB

15

Hay4HO-
ob6pasoBaTesibHbIX
LLeHTPOB MMPOBOIrO

YPOBHSA

151

naboparopus
MMUPOBOIO YPOBHSA
noA PyKOBOLCTBOM
BeOyLLMX YYEHbIX

132

ydYacTHMKa
[NporpamMmb
«[MpropunteT-2030»

3

LLeHTpa reHOMHbIX
nccnenoBaHMim
MWUPOBOIO YPOBHSA

10

Hay4HbIX LLEHTPOB
MUPOBOIO YPOBHSA
no npuopuTeTam
Hay4HO-
TEXHOIOrNYeCcKoro
pasBuTUA

17

MpPOeKTOB
COBPEMEHHbIX
KamMnycoB

7

06bEeKTOB BBEeOEHDI
B aKCnayaTtaunto

35

cenekuMnoHHO-
ceMeHOoBOaYeCKMX

M cenekumnoHHo-
MNEMEHHbIX LLEHTPOB

198

BeAyLMX
opraHusaumm
OBHOBUN
npmnbopHYyto 6asy

B 2023 roay

4

MeXayHapOoaHbIX
MaTeMaTnyeckmx
LeHTpa MUPOBOIro

YPOBHS

19

NMHXWHUNPWHIOBbIX

LEHTPOB

38

LLeHTPOB
TpaHcdepa
TexHoIornm

38

MOPCKMX
aKkcneamumnm

740

MONOLEXHbIX
naéopartopum

10

HOBbIX
OBLWEXUTUN

98

OTPEMOHTUPOBAHHbIX
obLWeXNTUM

12

pPermoHasnbHbIX
Hay4HO-
obpaszoBaTesibHbIX
MaTeMaTnyeCcKmx
LEHTPOB

24

LeHTpa
HavuunoHanbHoOM
TexHOoSIormyeckom

MHNLMATUBbI

138

rnoanep>XaHHbIX
MPOEKTOB
Mo Co34aHUI
BbICOKOTEXHOTIOIM'MYHOI O
npounsBoacTBa

779

POCCUIMCKUX
XYypHanos
MHOEKCUPYIOTCS
B MeXAYHapOAHbIX
6asax Hay4Horo
LUTUPOBAHUS
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®ENEPANbHbIA NPOEKT BEHEDULIMAPDI
~ )
YueHble U MOMoAble UCCNefoBaTeNM
NCCNEOOBATEJIbCKOE
Pervonbl (cy6bekTbl PO)
IMAEPCTEO
CTynenTs
\. J
~ h
YHuBepcuTeThI
HayuHo-uccnepoBaTenbckue
opraHmsauumu 1584
WMHOPACTPYKTYPA YyeHble 1 MOMioble nccnegoBaTenm
Pervonbl (cy6bekTbl PO)
Crymenrs
\. J
é )
PervoHbl (cy6bekTbl PO)
YHuBepcuTeTh
Hay4Ho-nccnegoBaTtenbckme
NHTErPALMS opraHn3aLmm 1584
YyeHble 1 Monoable uccnenosaTenm
CrymenT
\. J
KAOPbI Y4yeHble n Monofble UccnenoBaTenm
Crynents
@ N
YHUBEPCUTETBI U HAYYHO-
nccnefoBartenbckme opraHmsagmm
YyeHble 1 MonoAble UcCNenoBaTenm 4528 ThiC.
KAMMYChbI
PervoHbl (cy6bekTbl PD)
CTyneHTsl 485,7 TbIC.
N _J

YYEHbIE U MOJ1IOAbIE
UCCJNIEOOBATEJIUN

BO3MOXHOCTb peanm3saumm Hay4YHbIX 1 06pa3oBaTesibHbIX
NPOEKTOB Ha KAYeCTBEHHO HOBOM YPOBHE, YyYLLEHME YCNOBUMN
TpyAa, NoBbllWeHWe KBannpmnkaumm n npodeccmoHasibHbi POCT

3apPerucTpUpPOBaHHbIX MPaHTOB, MOJTyYEHHbIX 3a BPEMS
OBBEKTOB UHTENNEKTYASTBHOM BbIMOSTHEHMS HAYYHbIX
COBCTBEHHOCTU, aBTOpPaMM MCCrenoBaHNM, PyKOBOOUTENAMM
KOTOPbIX ABAAIOTCS PA6OTHUKM KOTOPbIX ABASKOTCA PABOTHUKU
nabopaTtopuin MUPOBOIro YPOBHS nabopaTopuii MUPOBOIO YPOBHS




NMPOEKT MO NPUOPUTETAM NPoOEeKTOB, peasindyeMbixX

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

oTAaeJ/ibHbiIMU HAYYHbIMU FrpynnaMu

NPOEKTOB OCYLLECTBNSAIOTCS

noa pyKoBOACTBOM MOJIOAbIX
nepcneKkTUBHbIX UccnepoBaTesnien

(B BO3pacTe Ao 39 nert BKJIIOYUTESIbHO)

MOJ1OAbIX UCCNEAOBATEJIEX B BO3PACTE [0 39 JIET YYACTBYIOT
B KOMIMJIEKCHbIX MPOEKTAX MO CO3A0AHUIO BbICOKOTEXHOJIOIM M4YHbIX
nPOUN3BOOCTB

NMPOBEAEH Ill KOHMPECC MOJ104bIX YHEHDbIX

YYACTHUKOB MEPOMPUATUNA
13 85 PEFTMOHOB POCCUU OENOBOW NMPOrPAMMDI
M BOJIEE YEM 36 CTPAH MUPA
BY30B
OOKJIAOYMKOB (24 — UHOCTPAHHDIX)
U MOOEPATOPOB NPEOCTABJIEHO HA MEPOMNMPUATUA

CTYOEHTDI
U ACMTMPAHTDI

Bo3MoOXHOCTb MPEPMHMMATb y4H4acTmne
B O6paBOBaTeﬂbeIX n mnccnegoBartTesibCKMxX
nporpaMmmMmax HaumMoHas/ibHOINo ypoBHA

acnupaHTam okasaHa OHNanH KypcoB n 6oree 1000
rpaHToBas noaaepxka rnporpamMmMm gomnoSIHUTETbHOr O
Ha peanmsaumio npodeccnMoHanbHOro

HaYU4HbIX MPOEKTOB obpaszoBaHusa Ha IC CLUOC

CTYOEHTOB CTanu
cnywaTtenamm 3uMHeNn
wkonbl lNnaBydyero
yHMUBEpCUTEeTa

CTYLAEHTOB MPUHAN
yyacTve B aKCnegmumm
[MnaBy4dero yHMBepcUTeTa




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

YHUBEPCUTETblI U HAYHYHO-
UCCJIEOOBATEJIbCKUE
OPrAHU3ALUUA

PopMmnpoBaHME MHHOBALMOHHOMN MHPPACTPYKTYPbI

M BbICOKOTEXHOIOMMYECKOM cpeabl A5 MPOBEeAEHUS

Hay4HbIX MCCIegoBaHUM 1 pa3paboTok, NpUBIeYeHns
Ta/IaHTOB, NOBbILLEHUNSA KOHKYPEHTOCMNOCOBHOCTU U penyTaLum

o6LWeX1TU BBeOEeHbl
B dKCMlyaTaumio

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

BeAyLWMX opraHmsaymi B 38
cybbekTax PO obHoBUAN
NPUGOPHYO 6a3y Ha O6LLYIO
cymmy 15,49 mnpp py6neu

POCCUNCKMX XypHaioB
MHOEKCMPYHOTCS

B MeXAyHapoaHbix 6a3ax
HaY4YHOr O LLUTUPOBAHUS

YHMBEpCUTETA NOAKITHOYEHDI
k T'MC CUOC, konnyectBo
3apermcTpmUpoOBaHHbIX
rnosib3oBaTenien

> 370 TbiC. YenoBek

YHUKAJTbHbIX HAYYHbIX
YCTAHOBOK KJiacCCa
«MeracameHc» npoanos/IxXaeTCcd
npoeKTnpoBaHne

N CTPOUTENBCTBO

MJTH py6. Mosy4YyeHo
Hay4YHbIMW OpraHmM3aLmnaMm

M yHUBEpCcUTeTaMu,

Mo 3aKJ/ItYEHHbIM NPKY coaemn-
cTBUM LleHTpoB TpaHchepTa
TEXHONOr MM AOoroBopam

Ha BbinosiHeHMe HNOKTP

PE3EPB

HOBbIX labopaTopuu
MUPOBOIO YPOBHS

KAOPOBbIU

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

YesoBek obyyatoTCa

Mo obpazoBaTesibHOW NporpamMmme
pPasBUTUS KALPOBOIro
yrpaB/eH4YeCckoro pesepsa

B 06/1aCTU HAYKW, TEXHOOTUIN

1 BbICLLErO O6pa3oBaHUSA




CO3AAHME CETU COBPEMEHHbIX KAMITYCOB

No CO30AHUIO KAMIMTYCOB PEAJIN3YIOTCA

1-1 BOJIHA OTBOPA 2-1 BOJIHA OTBOPA

O6wmin 06beM puHaHCMpoBaHUS, MIpA, py6. 06wt 06beM puHaHCMpoBaHUS, MNP, py6.
KanuHuHrpaa 17,6 ApXxaHrenbck 29,8
Hu>xHunin DT «Cupunyc» 31,4

41,9

Hosropon, Mepmb 28,6

Mockea 54,9 WBaHoBO 10,8

Yoa 27,1 XabapoBck 27,7

ExkaTepuH6ypr 20 TioMeHb 34

Henabutck 21,1 lOxHO-CaxanuHck 34

Tomck 52 Benukuii

HoBocu6upck 20,2 Hoeropop, 12,3
Camapa 39,4

O CTAHOAPT MHHOBALMOHHOW OBPA3OBATE/IbHOW
CPEObI (KAMIMYCA)

CTAHOAPT OCHALLEHUA KAMITYCA

NMEPEYEHDb U3 45 MOKA3ATENEN COLMAJIbHO-
SKOHOMUYECKUX DDDEKTOB KAMITYCOB

NOoANMUCAHDI

cornawieHus

Ha NpepocTaBneHne

MHbIX MeX6t0OXKETHbIX
TpaHchepTOB CyObEKTaM
Poccuinckon ®epepaumu
(Pecnybnuka bawkopTocTaH,
Huxeropopackas obnacTb,
CaxanmHckaa ob1acTb,
YHenabunHckasa obnacTb)

KOHLLeCCUOHHDIX COrsialleHnm
(Tomckast obnacTb, ViBaHOBCKaA
obnactb, CaMapckasa obnacTb,
CaxanuHckaa obnacTb,
Xabaposckui kpal, [Nepmcknia
Kpa, ApxaHresbckas obracTb,
Hosropopnckasa obnactb,
TroMeHckas obnacTb)
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Ona yCTOﬁ‘-IVIBOI'O pPa3BuTuda permoHoB

BBEOEHbDbI B 9KCIMJIYATALMUIO

KAMIYC
MockoBcKoro rocyaapctBeHHOro TeXHU4YeCcKoro
yHuBepcuteta umeHm H.2. bBaymaHa

MockBa

MHoro¢pyHKUMOHANbHbIN
Hay4YHO-o6pa3oBaTesibHbIU KOpNycC

20 089,2 M2

BbicTaBOUYHO-O6pa3soBaTesibHOE
NPOCTPAHCTBO «JlBOpeL, TEXHONOrMn»
(PaHaropumnckme KasapMbl)

6 036,5 m?

MUccnepoBaTtenbCcknim LLeHTP
5190 m?

MHoro¢pyHKUMOHaNbHbIN
6M6/IMOTEYHDbIN KOMMJIEKC
(XuMunueckas naéoparopus)

7 487 M2

KAMMNYC
Me>XXBy30BCKOIro CTyfAeH4YeCcKOoro kamnyca
EBpa3uinckoro Hay4yHo-o6pa3oBaTesibHOro LLleHTpa

Yéa (Pecnybnuka bawkoptocTtaH)

IQ-napk
37 462 M2

1



Ona yctoumBoro pasButusi permoHoB

g

N 4
KanuHuHrpapckas obnactb X ApXxaHrenbckas o6nactb

o o ® TexHonorum neconepepaboTku
VHTENNEKTYanbHbIN 1 KPeaTuBHbIN Xab

°
MHAYCTPYS 3MOPOBbeECHEPEXEHMS 300pOBbecbepexeHne B ADKTUKE

' pgsaume MHGOPMALIMOHHOrO @ ® MHKeHepHble Pa3paboTKM B APKTIKE
obuectsa Hosropopackas o6nacrtb
l BbICOKOTEXHOJIOTNYHbIE

r
npon3soacTea N HHoOBaL MK I'IepMCKMD'I Kpaﬁ
WHTENNEKTYyanbHasa aN1eKTPOHUKa

' HaBUraLVIOHHbIE CUCTEMbI HOBble MaTepuansl v UT ana
HedTeEXMMUM 1 HedTenepepaboTKm
[ ]

CO3[aHNe SNEKTPOHHON
r. MockBa KOMMOHEHTHO 633bl LUMPOBbIE TPAHCMOPTHbIE CUCTEMbI

°
(DOTOHHbIE, KBAHTOBbIE 1 PMIOVAHbIE MeVUMHCKas aN1EeKTPOHMKA B1oHMKa, LMBPOBas MeauuMHa

TEXHOSOT
SN0 HoBble MaTepuanbl u AT ona

Ha3eMHble TPaHCMOPTHO- MaLLMHOCTPOEHUS U METanyprum
TEXHOMNOrNYECKMe CUCTEMDI

HOBble TEXHONOrun B 06p830B8HVII4
nepcneKTUBHbIE MaTepuanbl W BOCMUTaHUK, Typusme,
N TEXHONOrnn MalUMHOCTPOEHUS KPEeaTMBHbIX UHAYCTPUSAX,

KOrHUTMBHbIE TEXHOMOTNN MONoAeXHOM NONNTUKe
1 Knbepduranieckme cucTeMb

TEXHONOrMY 300POBLECOEPEXEHMS r
1 3aLWUMTbI NPUPOabI CBepn.noncxaﬂ obnactb

KNETOYHbIE TEXHONOI NN, MArkas a
MaTepus N TKaHEBas MHXEHePKUA Lll/ld)pOBaﬂ TpaHCd)OpMaLLI/Iﬂ
3SKOHOMUKN

pasBUTHE TEXHONOTUYECKOrO
MNBaHOBCKas o6nacTtb npeanpuHUMaTenbCcTBa
CrMopT, MeracobbITs ¥ TEXHONOr M

I'IpOMbILLIﬂeHHbIl;I Ov3anH NpuBNEYEeHnE, COXpaHeHNe
(MaLMHOCTPOEHME, NErMPOM, CTPOUTENBCTBO) 1 PasBUTME YENOBEYECKOrO
° v Kanutana

XUMWUA N HOBblE MaTepuanbl
Huxeropopackas obnacrtb

' ypbaHUCTUKa MasbiX FOPOAOB
MUKPOSMEKTPOHMKA (MONHbIN LK)

W 1 pekomeHpaTenbHble CUCTEMbI

Kvbepbe3onacHOCTb U 3aLUMLLEHHBIV YenabuHcKas o6nactb
nn

TEXHONOrNM MHGOPMaLIMOHHOTO
MonenMpoBaHms u CATTP @ VHTennekTyanbHoe NPoM3BOACTBO

®T Cupuyc

HayKa O XU3HW: reHeTunKa,

- [ ]
6romeauumMHa TEXHOMNOrM 6ecnPOBOAHO CBsA3N 6G+ maTepvanoBegfeHue 1 epuavka

maTepuasnos

LMpPOBbIE W UHTENNEKTYalbHbIE ® " 5KONOrs 1 XMBblE CUCTEMBI
NPOW3BOACTBEHHBIE TEXHOMOMMN

u N Camapckas obnactb

2
MEXOMCLIMMIMHAPHBIE UCCNIEAoBaHIS Pecny6nuka bamkoprocTaH
B 0BNACTY NEAAror1IeckmX a3poKoCMUUEcKas MHXeHepUs

N KOTHUTUBHbBIX HayK (]
MeOVLIMHCKas MHXEHepHs bromeamumHa 1 reHeTuka

CKBO3Hbl€ LM(MPOBbIE TEXHOMOTMN VHXXUHWUPWHE U Nepeaosble
1 KBAHTOBbIE KOMMYHMKaLMW NPOU3BOACTBEHHbIE TEXHOMOT MM

LmdpOoBas v 3eneHas Xumus,
aHepreTuka

HOBas cpefna >Xn3Hu

CoupanbHo-ryMaHWUTapHas NoBecTka
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Ona ycToiumBOro pasButusi permoHoB

-
HoBocubupckas o6nacrtb

NNaTpOPMEHHbIE MPOrPaMMHbIe
NPOAYKTbI LIS SHEPreTUKy,
MaLUMHOCTPOEHUS U HedTerasoBom
oTpacnu

XUMUS 1 B1OMeanLMHCKIUE
TEXHONOornm

doToHwKa 1 paanodusmnka
B CreumanbHoM NprubopocTpoeHnn

Tomckas obnactb

X1UMUa U HOBble MaTepuarbl

MHXeHepHas buonorus
1 arpobuoTex

MVKPOSMEKTPOHMKA

DS n Al

TiomeHcKasi obnactb

° JHepreTnyeckas 6e3onacHoOCTb

L 6e30MacHOCTb XMBbIX CUCTEM

&

v
CaxanuHcKas o6nacrtb
aKBaKysnbTypa
TEXHONOrnn B aHepreTmke
reo-6uo-pusnyeckmne faHHble
coumarbHasi oBecTka
BUOTEXHONOMNM U FEHETMKA

CKBO3HblE Lll/ld)pOBble TexHonorn

Xa6apoBckui Kpan

CTPOUTENLCTBO M ypBaHUCTHKa

TexHonornyeckas TpaHchopmaLys
NPOOYKTOB U MaTepuanos

KPeaTUBHOE NPearnpUHUMATENbCTBO
1 TyMaHWUTapHbIE HayKu
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CYBDEKTDI
POCCUNCKOU ®EOEPALUN

ANA PASBUTUA TEHETUHECKUX
TEXHOJIOI''nMU

(

Bcepoccuinckan Konnekuma MUKpoopraHusMoB
MywmnHCKUMA HayYHbIN LeHTP 6Monoruyeckux uccregosaHmin Poccmmckon akageMum Hayk

CospaHa 6a3a gaHHbix BKM NEH (VKMGen)

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

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

NPOrPAMMA
«MPUOPUTET-2030»

Y [
HLUMY «ArportexHonorum éyayuiero» Benropopackuu rocyaapcTBeHHbIN
HaLMOHANbHbIW UCCNIefO0BaTENIbCKUMN
CospaHa 6MopecypcHas Konnekumusa gns
YHUBeEpcuUTeT
COXpaHeHus reHopoHAA BUAOB BbICOKOLLEHHbIX
pacTeHM U COKPALLEHUS MMMOPTO3aBUCUMOCTH BbISIBNEHbI MEXAHN3MbI PA3BUTUS OBHOMO
B NOCaaovHOM MaTepuane u naoaoson 13 Hanbosnee pacnpoCTPaHEHHbIX 3a60neBaHM
;pop,yKLl,VIVI NIECHBIX ATOAHBIX PACTEHNH. XXEHCKOM penpoayKTUBHOWM CUCTEMbI, CBSAI3AHHbIX
8 MCMbITATE/IbHOM yHACTKE BblCaxeHbl c 6ecnnoavem — sHaoMeTpro3a. CoBpeMeHHble
3apy6e>XHble U poccuiickue copTa rony6umkm, MCCIe,0BAHMS FOBOPSIT O BBICOKOM PO
apyCHVIKVI, KJIOKBbI, KHAXX@HUKM 1 MOPOWIKKW. reHeTUUecKMX GaKTOPOB B PasBuTMN
6a OCHoBe Konne_K”'M,” CO3AAETCA reHeTUHeCKNA 3a6oneBaHus: B 47% cny4aes pa3BUTUE 3TOMN
aHK B KyJieType ‘!n VItro ¢ uenibio coxpaHeHus 60ne3HU onpeaenssiocb UMEHHO FreHeTUYeCKUMU
reHOpOHAA XO3ANCTBEHHO-LIeHHbIX, PeAKMX dakTopaMu. Y4€HbIM yaanocb yCTaHOBUTb
W TPYAHO PasMHOXaeMbIX BUAOB, COPTOB U pOpPM B3aMMOCBSI3b MeXay nonmmopdrsMamMm reHoB
AFOAHBIX PacTeHNW, NPOBEACHNA AaNIbHENLLIMX nonoBblIX FOPMOHOB U PUCKOM BO3HUKHOBEHUA
reHeTUKO-CeNeKLIMOHHbIX paboT U YCKOPEHHOrO >HAOMeTpMO3a. Bcero B paboTe 6110
PA3SMHOXEHMA pacTeHnn. naeHTUdULmMpoBaHo 34 reHa, NnposiBNEHUA
Y, KOTOPbIX MOryT 6bITb CBSI3aHbI C pas3suTnemMm

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




aonAa PASBUTUA MEOULLIUHDI

dunarHoctrka n neyeHme 3aboneBaHmnin, peabmnmrtaumsa nocne
nepeHeCceHHbIX TAXeblx 3abofieBaHN, BHeEOPEHWE TEXHOOMMIN
MCKYCCTBEHHOTO MHTe1ekTa B 06/1aCcTb MeOULMHCKOM OMArHOCTUKM

NNABOPATOPUUN MUPOBOI'O YPOBHHS

(

HauumoHanbHbIA UcciefoBaTeIbCKUMN
yHuBepcutetr UTMO

MpennoxeH MeToa PEKOHCTPYKL MU
MP-u3o6paxeHuin Ha ocHoBe ry60Koro
obyueHus. [1na obyyeHUs HempoceTen

B npeasiaraeMom cxemMe UCnosib3oBasncs
o6LwenocTynHbii Ha6op gaHHbix Multi-Coil
k-Space OCMR ansa MPT cepaeyHo-cocyaucTomn
cuctembl. Ucnonb3oBaHue npegnaraemMomn
CXeMbl PEKOHCTPYKL MK obecneynBaeT
NoBbILWEHHOE KaYeCTBO PEKOHCTPYUPYEMbIX
MP-un306paxKeHui ¢ TOUKU 3pEeHU METPUK
PSNR u SSIM. MNpepnoxeHHasn cxeMa
PEKOHCTPYKLUM MOXET OKa3aTbCA NONIE3HOMN
ans MPT o6nacteit, TpebyloLmx Kak BbICOKOIro
NPOCTPAHCTBEHHOIO, Tak U BbICOKOro
BPEMEHHOro paspelweHus, Hanpumep, MPT
ceppua.

Ha ocHoBe YncrieHHO-aHaNUTU4YeCcKoro
anropmMTMa, OCHOBaHHOIO Ha MeToAe KOHEYHbIX
pa3HocTel Bo BpeMeHHOM o6nactu, 6b110
YCTaHOBJIEHO, YTO OAHOPOAHOCTb PAAUO-
YACTOTHOrO MarHUTHOIO MOJIA BHYTPU ro/oBbI
M Wewu YyerioBeka Ha pabouel yacToTe
ToMorpada 9.4 Tn (400 MI'u) MoxeT 6bITb
yrfydlleHa nyTeM UCnosib30BaHUsA CABOEHHbIX
QHTEHHbIX 3/IEMEHTOB, MUTaHNEe KOTOPbIX
oTnnyaeTca no ¢ase. boina npepnoxeHa
KOHCTPYKLMSA aHTEHHOW peLleTKu, aHTeHHble
3N1eMeHTbl KOTOPOW [OCTUralOT yKasaHHOM
pasHocTu das nyTeM NPUMEHEHUS OQHOro
aKTMBHOIO M OJHOIO NMNacCUBHO-CBA3AHHOIO
M3O0rHyTOro NPoBoOJsIOYHOro BU6patopa. Mx
dopMa 6bina oNTUMU3NPOBAHA YNCTTIEHHO

M NOCTPOEH MaKeT aHTeHHOM peweTku. Kak
nokasaJsim pac4yeTbl, O4HOPOAHOCTb Paauo-
YaACTOTHOrO MarHMTHOIO NMoJssA B 0611acTn
rosloBHOro Mo3sra ynydwaetcs Ha 9%-17%
Mo CpaBHEHUIO C U3BECTHbIMU aHaIoraMm.

(

HauuoHanbHbI UccnenoBaTeNIbCKUMA
ToMcKMuM rocyaapcTBEeHHbIA YHUBEPCUTET

OcBoeHa TexHonorusa npAaAMOro nasepHoro
BbipalmnBaHnd, KotTopasa No3BOJIUT co3a4aBaTb
nepcoHanananpoBaHHble MeTanjinyeckume
MMMNJIaHTbl 38 MeHbLUUM CPOK, a TakKXe COKpaTuTb
KON1n4yecCcTBO OTXOO40B N 6paKa. KpOMe TOro,
6narop,ap9| BO3MOXHOCTU CO34aHUSA O6BHEKTOB
CO C/TIOXXHbIMU BHYTPEHHUMU CTPYKTYpaMu,
MOXHO 6yp,eT nony4yaTtb geTanun C ynydweHHbIMU
MeXaHN4YeCKMMU XapakKTepnctukamm

N CHUNXXEeHHbIM BECOM.

&

(

ToMcKMMA HALLMOHAJIbHbIN
uccnepoBaTesibCKMM MeAULIMHCKUMA LLeHTP
Poccuinckon akaneMum HayK

HalpeH cnoco6 cocTaBrieHUa «nopTpeTa» paka
MOJIOYHOM Xene3bl U BbIAB/IEHUS €ro 0Co6bIX
YyepT, KOTOpble B KaXA0M c/lyvyae MoryT
MHOMBUAOYANIbHO ONpeensTb pasBuTue
MeTacTa30B. DTO NO3BOJIUIO AOMNOJIHUTb
MOJIEKYISAPHbIA MOPTPET OMyXOJIEBbIX K/IETOK.
Ha cerogHAWHMN feHb NMEHHO MeTacTasbl
ABNAOTCA OCHOBHOM NPUYMHOW CMEPTHOCTU
60/1bHbIX OHKOTOrMYeCKUMU 3a6051eBaAHUAMMN.




Ons pasBUTUA MeAULUHbI

(

MepMcKUA HAaLLMOHAJIbHDbIN
UccnenoBaTes/ibCKMMU NOJIMTEXHUYECKUM
YHUBEpCUTET

Paspa6oTaH noaxopn Ana cospaHus
6eppeHHOro 3k3onpoTesa Ha ocHoBe 3D-
rneyaTu M yrnepopHbiX BONIOKOH. [onyyeHHble
pe3ynbTaTbl MO3BONAT NPOEKTUPOBaTh
KOHCTPYKLMM 3K30MpPOTE30B, coveTalolmne
NepcoHasIM3MPOBaHHYIO FrEOMETPUIO,
DOCTUNHYTYlo 6naropaps BO3MOXHOCTAM
3D-neyaTu, 1 yny4lleHHble MexaHnyeckme
cBOMCTBaA 651arogaps UCMosib30BaHUIO
HernpepbIBHbIX BO/IOKOH. Paspa6oTka BaxHa
ons 3pdekTUBHON peabunuraLlmm naLneHToB
C noBpexAeHNEM U NOTEPEN KOHEYHOCTEN.

(

HauuoHanbHbI UccneaoBaTeIbCKUMA
Hu>xeropopnckuii rocyfapcrBeHHbIN
yHuBepcuteTt uM. H.U. Jlo6aueBckoro

YcoBeplueHCTBOBaHa CTPYKTypa rMaporenesbix
MaTpuL, /1 BOCCTAHOBJIEHUS KNEeTOK
roJIoBHOro Mo3ra u 3anaTeHToBaHa cMcTemMa
OLLeHKM nx 6MocoBMecTUMOCTU. [laHHas
paspa6oTka NOMOXeT MEAULIMHCKOW OTpacn
ctatb 6onee 3pPpeKTUBHOMN.

< 2

(

YHusepcurer «Cupuyc»

Co3pgaH ycunutenb aHTU6MoTUKa. 310
coeAUHEHUe-NMoTeHUMaToOp, KOTOpoe
ycunumBaeT AencTBME MHOMMX MPUMEHSAEMbIX
MeAMKaAMEHTOB 1 yBenunumsaeT 3pPeKTUBHOCTb
CYLLECTBYIOLUX aHTUBUOTUKOB B OTHOLLEHUN
BO36ypuTenemn

C MHO>KECTBEHHOM
neKkapcTBEHHOM
YCTOMNUYMBOCTBIO.

(

HUMY «Uudposon 6moamnsamH»

Pa3pa6oTaHbl MaTeMaTMyeckme Moaenum
HeMeIKoKJ1IeTo4HOoro paka nerkoro (HMPJ1),
KOTOpble NPUMEHAITCA /14 NPOrHo3a Te4eHusa
OHKO3a60/s1eBaHUM, YTO BAXHO KakK

Anda nsyvyeHusa 60ﬂe3HVI, Tak n gnsa eé neveHus.

HAYYHO-OBPA3OBATEJIbHbIE LEHTPbl MUPOBOI'O YPOBHS

/ \

HauuoHanbHbIX nccnepoBartenbckuin Huxxeropoackum rocyaapcrBeHHbIN

HuBepcuteT uM. H.U. Jlo6aueBckoro

Paspa6oTaH npuéop «HenpoonTtnMa» Ans HACTPOMKU ONTUMANbHOM Pa6oTbl FOSIOBHOIo Mo3ra. OH noMoxeT
B peabunmraumm B3pocsbixX C NOCeACTBUAMU UHCY IbTa U AeTAM C CUHAPOMOM AeduumnTta BHUMaHUA

M runepakTuBHocTU. [prubop ocHalleH o4kaMu, HayLHUKaMK, AaTYNKaMm SNeKTpoaHLuedarorpaMmbl

M NynbCOKCMMeTpamMu. Ha ocHoBe aMNAUTYAbl PUTMOB aKTUBHOCTM MO3ra nauuneHTa popmMupyeTcs ayamo-
BU3YyaJsibHbIl PSA;: 3BYKU NEPEXOAAT OT BbICOKMX YACTOT K HU3KUM, & OTTEHOK LiBETOBbIX MATEH MEHSAETCS

C KpacHbIx go 6onee xonopHbix. BU3Hec-napTHepoM npoekTa BbiCTynuaa KoMnaHus «MaguH».
O6opyAoBaHMe yXXe UCMOob3YIOT B PerMoHasibHbIX KJIMHUKAaX.




Onsa pa3Butna MmeguuuHbl

(

HauuoHanbHbIX UccnegoBaTe/IbCKUMN
ToMcKMIA NONUTEXHUYECKUA YHUBEPCUTET

Co3paHbl nepBble B Poccun dunbTpbl ans
OUYUCTKU JOHOPCKOM KpoBu. PaszpaboTaHHble
MeM6paHbl Ha 40% 3¢ dpekTnBHEE AMOHCKUX
aHasioros, KOTopble NPU3HaHblI CTAHAAPTOM

B 3TOM o61acTtu. C MOMOLLbIO HOBbIX $UNBTPOB
MOXHO 6bICTPO OYUCTUTb KPOBb B TAXEIbIX
«roJsieBbIX» YC/IOBUAX — HaNpuMep, B ropmucTomn
MEeCTHOCTU WU TPYLHOAOCTYMHbIX CEBEPHbIX
paroHax, BO BpeMsA aBTOHOMHbIX 3KCNeaULUIA.
Paspa6oTka ycrnelwHo npolusia UcrnbiTaHms

B KupoBckoM Hay4HO-uccnefoBaTenbCckoM
MHCTUTYTE reMaTosiorum 1 nepesiMBaHus KPOBU
®MBA Poccum.

(

CeuyeHOBCKMM YHUBEPCUTET,
MocKOBCKUM rocyapcTBeHHbIN
TeXHUYEeCKMA YHUBepCcUTeT

uM. H.2. BaymaHa

MpepnoxeH BbICOKOYYBCTBUTENbHbIN METOA,
ANArHOCTUKM OCTeoapTPO3a Ha PaHHUX
ctapusax. PazpabotaH yHUKasbHbIN
TBepOoTesbHbIM NepecTpanBaeMblil la3epHbIn
UCTOYHUK, paboTatolmini B HEO6X0AUMbIX
3HaYeHUsX cpepHero nHppakpacHoro
ananasoHa. TecTbl mokKasasn, YTo Takon
noaxopn AeNCTBUTENbHO MO3BOJISAAET yCMNeLwHo
oLueHMBATb coAep>XXaHUe KOMMOHEHT BoAbI

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

(

TONbATTUHCKUMA rocyAapCcTBEHHbIN
yHUuBepcurter

Paspa6oTaHa yHUKanbHasa MeToauka
onpepeneHns KOPPO3NOHHOM NOBPEX[AEMOCTH
MeTasI/IM4ecKmMx U3gesii ¢ MoMoLLbLO
KOHpOKaIbHOM Jla3epHO CKaHUPYOLWEN
MUKPOCKOMUU, KOTOpas TOUHee U 6bicTpee
cylwecTeyowmx. Mpubop nossonsgeT nony4yaTb
TpexMepHoe U3obpaxxeHne NOBEPXHOCTU B
LUMPOKOM AMarnasoHe C BbICOKUM paspeLleHneM.
Bbicokas 4yBCTBUTENBbHOCTb MeTOAA MNO3BONSAET
3aduKCcnpoBaTb NoKasibHble MOBPEXAEHNA

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

[OaHHasa MeToaMKa aKTUBHO NpUMeEHSeTCA

OJ19 UCCNleA0BaHUSA MarHUeBbIX cniaBoB. Nx
NJaHUpPyeTCs UCNOJIb30BaTh A1 U3rOTOBJIEHUSA
MeOULMHCKUX UMMNaHTaToB. Ha paspa6oTtky
nony4yeH nateHT oT ®epepanbHoM cryX6bl

Mo NHTesNIeKTYyaIbHON CO6CTBEHHOCTH,
3aperucTp1MpoBaHbl NpaBa Ha U3o6peTeHune.

:

CeueHOBCKMI YHUBEpCUTET

McnbitaH Nnpu6op, co3gaHHbI HA OCHOBE MeToAa
Kanunnasapockonum Ans ANarHoCTUKM pucka
pasBuUTUA 6POHXUANIbHOM acTMbl y feTel.
[elicTBue npubopa NoATBEPXAEHO KIIMHUYECKN.
YCTpPOMCTBO AOCTATOYHO NPUITOXUTD K NasbLly
pebeHka. 3a HeCKOJIbKO MUHYT 6e3 npokona
npu6op onpepenuT NapameTpbl KanuispoB
pe6eHka. 3aTeM HA OCHOBAHWU €ro nokasartesien
nepuaTp ctaBuT guarHos. CToMMocTb annapara
HUXe 3apy6exHbix aHanoros. Mpu ero cospaHun
MCMOb30Ba/IUCh TOJIbKO OTEYECTBEHHbIE
KOMMOHEHTbI. YCTPOMCTBO YXe MPUMEHSETCA B
MockBe, MockoBckoM U AApociaBckom 061acTsXx,
Pecny6nuke Komu u gpyrux permoHax.

17
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Ona pa3BnTua MeguLUUuHbI

(

CeuyeHOBCKMM YHUBEpPCUTET

Paspa6oTtaHo ru6koe 6MoceHcopHoe
ycTtpomncTteBo — «Kapauonnactbipb». Mpuéop
noMoXeT Kapaunonoram y,D,aﬂéHHO cneguTb
3a c60aMu B paboTe ceppLa yenoBeka

1 6bICTPO Ha3HavaTb 3 PeKTUBHOE neyeHue.
CyTb pa6oTbl «Kapanonnactbipsa» 3aksodaeTcs
B 6ecnpepbiBHOM cHATUM IKIM nayneHTa

B TeuyeHue 14 gHen. C noMoLbio MO6UNBHOIO
TenedoHa npubop 6yaeT nepesaBaTb AaHHbIE
o pa6oTe cepaua B o6nako. Kapguonor
CMOXeT NoAKNKYNTbCA K Cucteme C noéoro
YCTPOMCTBA, NPOaHaIn3npoBaTb COCTOAHUE
cepAeyYHo-CcoCyAUCTON CUCTEMBI, OTCNeAUTb
AVHAMUKY, peakLuio Ha Harpysky

n neKapcTBeHHblIe NpenapaTtbl U NnepenaTb
pekomeHgaunm B Mob6unbHoe npunoxeHume
nauneHTa.

:

Ypanbckui pepepasnibHbIA
YHUBEpcUTeT

MpennoxeH HOBbIN NoAXoA, K aApPeCcHOMY
neyeHuto 6akTepuanbHbIX MHPEKLMI, NpuU
KOTOPOM JleKapCTBEHHOE BEeLLeCTBO HaXoauT
CO6CTBEHHYIO MULLEHD U B3auMofencTeyeT
TOJIbKO C HEM, a He pacnpepensaeTca cay4yarHbiM
o6pa3oM o opraHMsMy Yenoseka. Takom
nopxop, No3BOSIUT A0CTaBMATb NpenapaTbl
HeMHBa3UBHbIM METOA0M, n36exaTb 3acTos
MeTasIsIoB B OpraHMaMe 1 06ecrneymTb BbICOKYIO
KOHLLEHTpaLMIO Slevallero BewecTsa B o6nactm
nopaxeHusi. YHMKasnibHOCTb MeToa B TOM, YTO
MoJIMOKCOMETAIIAT NOCTENEHHO pasaraeTcs

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

rno BCeMy oCTas/IbHOMY OpraHuMsMy, YTO CHU3UT
rno6o4Hble 3¢pPekTbl 0OCO6EHHO CUITbHO
TOKCUYHbIX NpenapaTos.

(

BanTuiickuii pepepanbHbIi
yHuBepcurteTt uM. U. Kanra

Paspa6oTtaHa MeToguka TpeHUHra

ANa KoppeKunn KOrHUTUBHbIX Hapyl.ueHwﬁ,
KOTOopble MOryT cdopMmpoBaTbCs

B I'IOCTKOBVIJJ,HI:II’I nepuoga. TpeHVIHF BKJ1IOHMaeT
3a4a4M No BOCCTAHOBNEHUIO PYHKLUN
cneumann3anpoBaHHbIX CTPYKTYP FOTOBHOIO
MOo3ra n MynibTuMmogajibHyO CTUMYNALUIO
LLeHTpasibHOM HEPBHOW CUCTEMBI.

-

(

CaMapckui rocypapcTrBeHHbIN
MeAULIMHCKUMA YHUBEpPCUTET

MonyyeHo pernctpauyMoHHoe yoocToBepeHue
Ha O6HOB/EHHYIO BEPCUIO CUCTEMBI
xupypruyeckon HaBuraumm AUTOPLAN.
O6HOBNEHHaA cucTeMa MOMOXET XUpypram

B pa3HbiX 0611acTaX MeAuLMHbI MPOBOAUTL
onepaumu C BbicovarLler TO4YHOCTbIO.

:

Poccumnckum yHuBepcuTeT
APY>XX6bl HApoaoB

Co3paH npenapart, BOCCTaHaBIMBAKOLL U
KOCTU MOC/Ee CMIOXHbIX NepenioMoB. KrieTouHbIn
npenapar A/ pereHepauum KOCTHbIX TKaHeN
NMOMOXEeT naLueHTaM BOCCTaHABIMBATbLCA
nocJie C/I0XHbIX NepPesioMOB, OrHeCTPesbHbIX

M OCKOJIOYHbIX TPaBM KocTen. AkageMuyeckas
paspaboTka npoLuna UCnbiTaHUS.

OTo 6yaeT nepBbli KNIETOYHbIN Npenapar

O pereHepaLum KOCTHbIX TKaHEN

Ha POCCUICKOM pPblIHKE.




XO3AUCTBA

ONnsA PASBUTUA CEJIbCKOIO

PeweHre BONpocoB MMNopTo3aMeLLeHUs M NPOLOBObCTBEHHOM
6e30MnacHOCTM CTPaHbI C YYETOM YCKOPEHHOIO MOJTyYeHUSA CEMSIH,
NoCagoYHOro MaTepuasna CelbCKOXO3AMCTBEHHbIX KYbTypP

M NPOAOYKTOB XMBOTHOBOACTBA M MTULLEBOACTBA

HAYYHDbIE LEHTPbI
MUPOBOIO YPOBHA

CEJIEKUMOHHO-

CEMEHOBOAYECKMUE LEHTPbDI

HLMY «Arpo6uoTtexHonorum 6yayuiero»

= Paspa6oTaHbl MUHEpPaJIbHbIE YA06pEeHUSN

HoBOro nokosneHus. Buonornyeckn akTMBHbIE
a30THble u pochopHblie Ao6aBKU coaepxaT
MUKpPOOpPraHM3Mbl, KOTopble 6/1aroTBOPHO
BJ/IUSAIIOT HA POCT PACTEHUN. DKCNEePUMEHTAsIbHO
noaTBepP>XAEHO MOBbILEHME YPOXXAaNHOCTU
SIPOBOM MWEHULbI U KYKYpPY3bl Ha 15%,
kaptodpena — Ha 20%, canata — Ha 30%.
Paspa6oTka nnaHnpyeTcs K BHeQPEHUIO

B 9KCNEePUMEHTANIbHOM pexunume

B CNPOEKTUPOBAHHOM Liexe naowanbio

700 kB. M.

BbiBegeH 1 3anaTeHTOBaH HOBbIN COPT
aMapaHTa, 6n1arogaps KOTOPOMYy MOXHO
co3paThb HANUTOK U3 NpoLnoro. AMapaHT
NPUMEHSAICA Kak B NuLLy, TaK U B Ka4YecTse
aHasnora 4as B permoHax Mekcuku 6onee 8
TbiC. ieT Ha3ap,. B Poccuum 6bin BbiBegeH copt
aMapaHTa, NoAXoAALW MM ANF BblpallMBaHUA
rno BCel CTPaHe, U 3anaTeHTOBaH MeTop,
NPUroTOB/IEHMSA Yas, COXPaHSOLLEro
rnoJsie3Hble CBONCTBA PacTeHUS.

CospaH oropop, ¢ kapTodenem 1 peancom
OJ1s ONTUMKU3AaLMK NpoLecca oflIeHeBOACTBA
Ha fAmane. lMpn noMoLm Hay4YyHOro noaxoaa,
aHanusa n onpepaenéHHbIX yao6peHui
yAaé&éTcs nosyyaTb ypoxan B yCNoBUSX
BEYHOW Mep30Thl.

(

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

Co3paH HOBbIN MeTop, 3aLLUTbl MOCEBOB
Mac/IMYHOro NibHa OT COpHsikoB. B xone
NPOU3BOACTBEHHbIX UCMbITAHUM onpeaeneH
Ha6op rep6uLMOoB, HanpaBeHHbIX

Ha 3$pPeKTUBHYIO 60pbBY C COPHAKaMMU

M 3acopuTenieM NoceBoB — naganuuen
nopconHeyHuka. Paspa6oTaHHbit npenapar
He TOJIbKO 3alMUTUT MNOCEBbI MAC/IMYHOIO JibHa
OT COPHSIKOB, & TakXe 06ecrneyYnT BbICOKYO
YPOXXaMHOCTb U XOpoLUee Ka4yecTBO CEMSIH

B Pa3/INYHbIX KJIMMATUYECKUX YCITOBUSAX.

Ero MoXxHo NpuMeHNATb Kak B MPOMbILLIEHHOM
CEMEHOBO/ACTBE, Tak U NMpu NPOn3BOACTBE
TOBApPHbIX CEMSIH.
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Ona pa3BUTUA CeJsIbCKOro X03AMUCcTBA

HAYYHO-OBPA3OBATEJIbHbIE LEHTPbl MUPOBOI'O YPOBHHA

(

HayuyHo-o6pa3oBaTesibHbIN LLeHTP
MupoBoro ypoBHsi <kEHuceckaa Cu6mpb»

BbiBepeHbl HOBble copTa KapTodens n coum,
onTUMasbHO afanTUPOBaHHbIE K YC/TOBUSM
Cnbupu. OHU UMEIOT HUBKYIO CKOPOCTb
npopacTaHus, 6narogapsi YHeMy nepexmusBaoT
3aMOpO3KU U 3acyxy nopg 3emnein. Mpu atom
HOBbIE€ PacTEHUS UMEIOT BbICOKYHO YPOXamHOCTb
n ckopocnenocTtb. [puMeHeHWe HOBbIX COPTOB
MOXeT cenaTtb Ce/IbCKOXO35IMCTBEHHOE
npoussofcTeo B KpacHosipckoM Kpae

M APYrUX permoHax ¢ pe3ko-KOHTUHEHTaIbHbIM
KSIMMaToM 60s1ee yCTOMUYUBBLIM U 3PPEKTUBHDBIM.

(

3anapHo-Cubupckum
Hay4YyHO-06pa3oBaTesibHbIf LLEHTP
MMPOBOIO YPOBHSA

Co3paH arpo6MoTeXKOMIIIEKC, KOTOPbIN
cneumanmsmpyeTcs Ha 6MONIOrMYeckon 3almTe
BblpalimMBaeMbix pacteHnn. OH BkloYaeT

B ce6s1 HAy4YHO-UCCefoBaTeNbCKue,
obpasoBarTesibHble, TEXHUYECKME

M nopaepXuvBsalolnme MoAyJIv, a Takxe
MOAY/N BblpallMBaHUA arpokynbTyp. B H1x
NPUMEHSIIOTCH COBPEMEHHbIe TEXHOJTOMUMn
rMAPOMNMOHUKM U UCKYCCTBEHHOIO MHTENIeKTa.
B oTnnyune oT aHanoros, B 3TOM KOMIJIeKce
MU-anroputMbl NO3BONSAIOT HA PaHHEN cTaaumn
onpenennTb U ycTpaHUTb 3aboneBaHue
pacTteHu. Takme MHHOBaL MM AenatoT npolecc
BblpalMBaHmns 6onee 3pPeKTUBHbLIM,
yrnpaB/iieMbiM U 3KOJIOFNYHbIM.




Onsa pPa3BuUTUa cesibCKkoro XO3fIMCTBA

NMPOrPAMMA «NMPUOPUTET-2030»

(

CeBepHbIii rocyaapCcTBeHHbIN
MeAMLMHCKMA YHUBepCcUTeT

Paspa6oTaH MHHOBALMOHHbIA KMCJIOMOJIOYHbIN
MPOAYKT, MO BHELWHEMY BUAY U KOHCUCTEHL UM
HanoMUHaLWMUM ryctor kedpup. 3a ocHoBY
B34T aumnaodunH, a coctTaB oboraileH
6e10MOPCKUMN BOOOPOCTAMMN.

AunoodpunmH c BoOopoCsI MU B CPABHEHUU

c aumaodunmHoM 6e3 nobaBkU NMeeT 6onee
BbIpakeHHbIN fleye6HO-NpodUNaKTUYECKNM
3¢pdeKkT: cNoco6CTBYET YMEHbLUEHUIO
CUMMNTOMOB U3XOIU, CHUXEHUIO U36bITOYHOIrO
Beca M MUHMMU3AaLUMU OPYTUX HEFATUBHbIX
nuweBapuUTesIbHbIX MPOLLECCOB.

g

(

HauuoHanbHbIX UccnenoBaTeIbCKUM
Hu>keropopnckuii rocyfapcTBeHHbIU
yHuBepcuTteT uM. H.U. Jlo6aueBckoro

HalpeHa ocHOBa A9 3KOMOrUYHbIX
6noypobpeHui B pesynbtate cuMbuosa
pacteHun u rpuba popga Ornanouedana. OHa
saBnseTcsa 6onee 6e3onacHom U JOCTYMNHOM
anbTepHaTuBom pochopHbIM yaobpeHUsM.
Buoypo6peHne noMoxeT pewnTb Nnpobnemy
HepaBHOMEPHOM JOCTYNHOCTU GOCHOPHbIX
yBo6peHuii B pasHbIX permoHax,
HeBO306HOBNSAEMOCTU pocdhaToB U HAKOMIEHUS
BpeAHbIX BELLECTB B MOYBE U MO3TOMY ABMAETCH
nepcneKkTUBHbIM A4S CeNIbCKOrO XO3AMUCTBA.

\§

(

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

3anyuweHa yHukasbHasa Hay4Has ycTaHoBKa
«DUTOTPOHHO-TENIUYHDBIN UHTENNIEKTYaSIbHbIN
KOMreKc». YCTaHOBKA 3aperucTtpupoBaHa

Ha nopTasne Hay4YHO-TEXHOJIOrM4Yeckom
MHpacTpykTypbl Poccuinckon Oepepauum
(N23994596) n pocTtynHa BHEWHMUM 3aKa3vuKaM.
YcTaHoBKa No3BosisieT MOAeNnMpoBaTh
pasniMyHble YC/IOBUSA BblpallMBaHUS CeJIbCKO-
XO3ANCTBEHHBIX KyNnbTyp 1 o6ecneynBaet
BapuaTUBHOCTb MOAeNIMpyeMbIX NapaMeTpoB,
no ¢pyHKLMOHANBHOMY COAEPXXaHUIO YCTaHOBKA

aHanoru. 3To NOMOXeT cesieKLMoHepaMm
COKpaTUTb BpeMs A1 CO34aHUSA HOBbIX COPTOB

U r’M6pUOoB CTPATErMYeCcKM BaXHbIX CENbCKO-
XO3ANCTBEHHbIX KyNnbTyp. MHTepec k paboTte

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

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

npeBocxoauT MHoOrme MMpoBbie n ote4eCTBeHHbIE

(

CaMapcKuii HaLlMOHANbHbIN
uccniefoBaTesibCKM YHUBepcUTeT
uM. akapemuka C.lN. Koponesa

Co3paHa yHuKanbHas cuctema

M3 rMnepcnekTpoMeTpa 1 crneuuvanbHoOn
HEWPOHHOM CeTn ANA pacno3HaBaHUA pacTeHUn,
croco6Has BbIIBNISATb COPHSKU. PaspaboTka
NoO3BOJIUT CO3AaTb AAaTYUK, KOTOPbIM B TaHAEME
C onpbICKMBATENIEM U CUCTEMOM YyNpPaB/IEHUS
$popcyHKaMun NO3BOSIUT HE TOJIbKO HAXOAMUTb,
HO M Cpa3y YHUYTOXAaTb COPHAKU, OTAENASA UX
OT KYJIbTYPHbIX pacTeHun. PaspaboTka
NMOMOXEeT C3KOHOMUTb U YAeLIeBUTb HEKOTOopble
NMPOLLECChI B CE/IbCKOM XO35NCTBE.
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Oons PASBUTUA HECDTEF‘A3OBOI71 5
U NMEPEPABATDbDIBAIOLLEN OTPACIJIEM,
OOBbI4YUN MOJIE3HbIX UCKOTNAEMDbIX

HAYYHO-OBPA3OBATEJIbHbIE LLEHTPbl MUPOBOI'O YPOBHHA

( ) [

Mepmckuin HOLL,

MepMcKMA HALLMOHAJIbHDbIN
MccnenoBaTesIbCKUM NOIUTEXHUYECKUMA
YHUBeEpCcUTeT

Pa3pa6oTaH nporpaMMHo-annapaTHbii
KOMMJIeKC AN HaBUTraLum 1 yrnpasJieHUs
6ypOoBbIM 060PYAOBaAHUEM NPU CTPOUTENbCTBE
CKBaXWH 60/1bLIoM NPOTs>XKeHHOCTU. PaspaboTka
npepnonaraeT USMepPsITb Yrfibl UCKPUBIEHUSA
CKBaXXUHbI MPUY MOMOLLM cneumnanbHbiX 4aTYNKOB
— BOJIOKOHHO-OMNTUYECKUX MMPOCKOMOB.

STo NoMoXeT nerye foboiBaTb HePpTb U3 TPYAHO-
M3BJieKaeMbiX 3arnacoBs, MPUTOM UCMOSIb3yS
TOJIbKO OTE€YECTBEHHbIE NepeaoBble TEXHOOMUM.

LLEHTPbl FEHOMHbIX
UCCNEONOBAHUMA
MUPOBOI'O YPOBHS

( )

KypuaTtoBckuit reHoMHbI LeHTp (MUAD)

O6Hapy>eHa KOM6UHaLMA OBYX 6aKTepun,
depMeHTHbIE CUCTEMbI KOTOPbIX YCMELHO
DOMOJHAIOT APYr APYra, MPUBOAS K NMOJIHOM
pernonvMepusaumnm KcaHTaHa. Buonoruyeckoe
pasfioxeHue, paHee cuMTaBLLeecs KpanHe
CNOXHbIM, NMPY NOMOLWU KOMBUHaLUUK (KOHCop-
LMyMa) MUKPOOPraHM3MoB 6yaeT NPUMEHATbCS
B 9KOJIOrMYECKOM N HedpTerasosou NPOMbILL-
JNIEHHOCTSAX.

HOL «Ky36acc»,
UHcTUTYT Nnpo6s1eM KOMMJIEKCHOro
ocBoeHus Heap PAH

MpepnoxeHa MHHOBALMOHHAA TEXHOOI 1S
BeAeHUS B3PbIBHbIX PaboT. DN1eKTPOHHas cMcTeMa
MHULMMPOBAHWSA B3PbIBHbIX Pa6OT oTnnYaeTcs
TEM, YTO CNPOBOLIMPOBAHHbIN €10 B3PbIB
He3aMeTeH A1 CeMCMOCTaHUuM, a B aTMochepy
nonapeT MeHbLUe BpeaHbIX Bbibpocos. HoByto
TexXHOoJIoruto UcnbiTann Ha KegpoBckoM paspese.

(

HLLMY «PauuoHanbHoe OCBOEHME 3anacoB
XUAKUX YrjieBOoAOPOAOB NJaHeTbI»

Co3paaHbl U NPOLLIY FOCYyAAPCTBEHHYO
peructpauuto 6a3bl JaHHbIX, & TakXe
NPOrpaMMHbIf MPOAYKT, Mo3Bonsowme
noa6upaTtb KNC/IOTHbIE COCTaBbl B COOTBETCTBUM
C reosIoro-TeXHUYECKMMU XapakTepmucTMKkamm
KonnekTopa (ni1acToBown TeMnepaTypow,
MPOHULLIAEMOCTbIO), CoAepP>)KaHMEM MUHEPATIbHbIX
KOMMOHEHTOB Kap60OHAaTHOM NOPOAbl U MOPOL,
CMEeLLaHHOro TUNa, a TakXXe CBOMCTB MAacToBbIX
$nonpos (nnactosoi HepTU U BOAbI).
KncnoTHble 06paboTku cKBaXuH / KONNeKTopoB
HedTU 1 rasa — 3TO CNOcobd NHTEHCUPUKaLIUU
[06bluM YrNeBogopOoAoB, MO3BONAOWNMN

B HECKOJIbKO pa3 MNOBbICUTb Ae6UT A06biBaeMomn
npoAyKLUM No KOHKPETHOM CKBaXUHe.
Pa3pa6oTkn NO3BONSAIOT C MUHUMASIbHbIMU
3aTpaTtaMu BpeMeHU Haxo[UTb KUCIIOTHbIE
cocTaBbl MNOA, KOHKPETHbIe TUMbl CKBaXXUH

M NnacToBble XxapakTepucTuku. laHHasa ¢yHKuma
ynpouiaeT pa6oTy cneumnannctoB, MUHUMU3UPYET
pUCKM ponyLeHus oln6okK Ha ctaaum nogbéopa
CKBaXMH-KaHOMAAaToB AN KUC/IOTHOM 06pa6oTkum
1 Bbi6opa cocTaBoB AJ19 06paboTku NacTos,
BCKPbITbIX TAKOW CKBaXXMHOWN.




Ons pasButua HepTerasoBon U NnepepabarbiBaloLei

OTpaCHEﬁ, [06bluU NoNe3HbIX MCKOMAaeMbIX

NPOrPAMMA «NMPUOPUTET-2030»

(

g

(

(

) ( )
HoBocu6upckuit rocyaapcTBeHHbIN HauunoHanbHbI CCNeaoBaTENIbCKUA
YHUBeEpcuUTeT yHuBepcutet «MIU»
Pa3pa6oTaH ONTUMU3ALUOHHbIN alIFTOPUTM, Paspa6oTaH HOBbI MeTOA, CO34aHUSA OELUeBbIX
KOTOPbI NO3BONU YBESIUYUTb BPeEMS pa6oThl TOMNIMBHBIX 3/1IeMeHTOB. Mcnonb3oBaHa
ra3’oBbIX CEHCOPOB, CMNOCOGHbIX UCKATb 3anexu MaTeMaTuyeckas Mofesb, KoTopas Nno3sonseT
HedTU M rasa no KOHUEHTpaLum MeTaHa CHU3UTb CoAepXaHMe NMaTUHbI B 3NeKTpoae
B aTMocdepe. DTo cTasio BO3MOXHbIM 6narogaps M yBennuutb 3¢pPeKTUBHOCTb NpeobpasoBaHna
paspaboTke, KoTopas NO3BOJISET CEHCOpaM XUMUYECKOU SHEPIrUM B 3SIEKTPUYECKYIO.
pa6éoTaTb cTabUIbHO HECKOJIbKO YacOB, BMECTO MonyyeHHble pe3ynbTaThl ABMAAIOTCA KpanHe
HeCKOJIbKUX AEeCATKOB CEKYHA, KakK paHbLUe. BaXHbIMU A1 ONTUMMU3ALMUN COCTaBa
MpenoXeHHbIM ONTUMU3ALLUOHHBIA a/IFTOPUTM M CTPYKTYPbl 3/IeKTPOKATA/IM3ATOPOB C Liesblo
No3BOJIAET CEHCOPAM KOHTPOJIMPOBATb YacTOTy NOBbILLEHUSA UX AKTUBHOCTU U CTABUIIBHOCTM.
cnefoBaHMS Nla3epHbIX UMMYJIbCOB B peasibHOM CHUXeHMe copepXaHus NnaTuHbl Takxe
BpeMeHMU, YTo6bl OHa BCcerpga cooTBeTCTBOBaNa chenaeT TOMNJ/IMBHbIE 3/1IEMEHTbI HA OCHOBE
PE30OHAHCHOM YacToTe ra3oBOM AYENKU. NPOTOHOO6MeHHOI MeM6paHbl 6onee
YnyJdweHHasa pa6oTa onToakycTU4Yeckmx HaAeXHbIMU U SKOHOMUYECKU BbIFrOAHbBIMU.
ra3’oBbIX CEHCOPOB UrpaeT BaXKHylo posb
B KAPTUPOBAHMMN MECTHOCTU OJ1F NMoucKa ~ /
MeCTOPOXAEHUN HedTU U rasa. DTU CEHCOPbI N
MOryT 0O6HapyXUTb MOBbILEHHbI YPOBEHb (
MeTaHa B aTMocdepe, UTo yKasblBaeT . .
Ha HanMume 3anexei NonesHbIX NCKOMAeMbIX. TioMeHCKMA rocyAapCcTBEHHbIN
YHUBEPCUTET,
~/ NHCTUTYT reodmusuku Ypanbckoro
. oTAeneHus PAH
. . Paspa6otaHo HelpoMopdHoe (MMUTUpYIOLLEE
OMCKMA rocyaapcTBeHHbIN OEeATeNIbHOCTb MO3ra YesloBeKa) YCTPOMCTBO.
TeXHUYeCKUH YHUBepcUTeT OHO ocyLLecTBASAET aKyCTUYECKUIN MOUCK HedTe-
M rasoHacblWeHHbIX 06beKToB 6narogaps
Co3spaHbl HOBble MOJIMMEPHbI€ KAHUCTPbI — HOBbIN BCTPOEHHOMY asirOPUTMY pacrno3HaBaHUs 3BYKOB
BUA, Tapbl Ans HepTenpoayKToB. X KOHCTPYKLMUS HepTAHOWM CKBa>KWUHbI, YTO MNO3BOJISIET YBESIMUYUTD
Ha 60% yBesiMYmuT BO3MOXHOCTb OAHOBPEMEHHOM o6beM fo6bi4n. NMprbop ocyLLecTBsieT BOTHOBOE
rnepeBO3KU Ha EBPOMNOAAOHE MO CPABHEHMUIO BO34ENCTBME U HENPOCETEBOM aHANIN3 CeMCMO-
C TPaAULIMOHHBIM cnoco6oM. MNocne akcnnyatauum aKyCTMYeCKUX LUYMOB B FOPHOM nopoge.
€MKOCTU MOXHO 6yaeT yTUIIM3npoBaTb, MNOJy4YnB C noMolubto AaHHOW TEXHOJIOMrMKU NPeANPUATUS
Tenso 1 aneKTpoaHepruto. Hoebin MeToA, TIK MoryT 6onee 3¢pdekTUBHO cnpaBnATbCS
NMO3BONIAET NOBbICUTb 3¢¢eKTI/IBHOCTb C Npon3eoAcCTBEeHHbIMU 3agavYaMu: NOBbICUTb
TPaHCNOPTUPOBKU HePTENPOAYKTOB, a TaKXe KO3$PULMEHT nssneveHus HedpTH, yBenmunTb
CHU3UTb 3KOJIOMMYECKYIO Harpy3Ky Ha pamoHbl [o6bluy pecypca B NpoAyKTUBHOM MHTepBase
Apktuku u KpannHero Ceeepa. nnacra v onpeaenuTb UCTOYHUKU O6BOOHEHMUS.
J J
KasaHckui (MpuBonxxckuin) penepanbHbii YyHUBEpPCUTET
Pa3pa6oTtaHbl 60nee 3¢ PeKTUBHBIE U SKONTOMMYHbIE PeareHTbl A1 YCKOPEHUs rMapaToo6pasoBaHus. 1
NPOMOTOPbI MPOLLSIM YCMeLUHble TabopaTopHble UCMbITaHUS. MNosnyyeHHble pe3ynbTaTbl 6yAyT CNOCO6CTBOBATD
rasnukaumm He6oNbLLINMX HACENEHHbIX MYHKTOB Poccum, OCBOEHMIO MasbIX U CPeAHUX MECTOPOXAEHUN,
a TakXe OTKasy OT CKUraHUs NonyTHOro HedbTAHOro rasa Ha Mectax Jo6bl4M U CHUXKEHWNIO SMUCCUMN MAPHUKO-
BbIX ra30B B aTMocdepy.
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oA PASBUTUA OEATEJIbHOCTU
B OBJIACTU UHOOPMALIMU U CBA3H,
LUDOPOBbIX TEXHOJIOI'MU U PELLEHUU
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HauuoHanbHbI UccneaoBaTeNIbCKUM CeBacToONO/IbCKUM FOCYyAapCTBEHHbIN
Hu>keropopnckuii rocyaapcTBeHHbIW YHUBepcuTeT
yHuBepcuteT uM. H.M. Jlo6aueBckoro
Paspa6oTaHo nepBoe B MUpe MybTUMOAAIbHOE
Pa3pa6oTaH HOBbIN METOA 415 yNPaBIEHUS YCTPOMCTBO 6€CrnpoBOAHON NOABOAHOM CBA3M.
KBaHTOBBIMM OBBEKTAMMU — KYBUTaMM, B ycTpoWcTBe BriepBble COeANHEHbI NMPUGOoPbI A1s
anbTepHaTMBOI paspa6oTtkam Google 1 IBM. aKyCcTUYeCKOM 1 ONTUYECKOM NOABOAHON CBA3M
370 NO3BONSET PELUMTL NPOBIEMY CAHKLUOHHBIX Tak, YTo6bl n3bexaTb 3a4BOEHNS UCTOYHUKOB
3aKynok CBY-31eKTPOHMKM, HEOBXOANMOIA nuTaHus. 3To NO3BOJIUT ONepaTUBHO NepepaBaTh
NSt NPOBEAEHNS KBAHTOBBIX BLIYMCIEHUIA HA Ha 3HauyuTeNIbHOE paccTosiHWe 60blUo 06beM
cBepXNpPoBoAHMUKax. Mpu 3TOM NoBbILLAIOTCS WHpOpMAaLMK, HaNPUMep, NP1 06cNeAoBaHUMN
CKOPOCTb Y TOYHOCTb BbIMOSTHEHUSI ONepaLuii. MOABOAHbIX TPy60NPOBOACE, LIBAPTOBKE
NMoABOAHbIX annapaToB U 06CyXXUBaHUU
njaBy4YMx BETPOMNApKOB.
& J
HoBocM6MpCKMIA rocyAapCcTBEHHbIN ( A
TeXHU4YeCKMi YyHMBepcUTeT - o
y P CeBepo-KaBkasckun penepasibHbIA
Paspa6oTtaH 4yaT-60T c aHUMUPOBAHHbIM YHUBEpCUTEeT
aBaTapoMm AJisl nepeBofa Ha PyCCKUN XXeCTOBbIN . .
a3blk. KIMeHT ¢ HapyLueHWeM cryxa Tenepb Paspa6oTaH HoBbili anroputM u1gpoBoi
MOXEeT MOJTyYUTb KOHCYNIbTaLMio Mo 6aHKOBCKUM $unbTPaLMK, KOTOPLIN MOXHO NPUMEHNATL
ycnyraMm, a Takke nepeaaThb OT3blB Ha KeCTOBOM B cUCTEMax 6eCcnpoBOAHbIX CEHCOPHbIX CETEM.
a3bike. CepBUC 3anyLueH B Poccum: yat-60T aaet ANropUTM MO3BOJIUT CHU3UTb HEOMNPEAENIeHHOCTb,
KOHCYJIbTaLMK MO BOMpPOcaM BK/IaA0B, NMEHCUMY, BO3HMKAOLLYIO B NPOLECCe N3MepeHni, 1 noebl-
3alMUThI OT MOLIEHHMKOB M Tak Aasee. CUTb HaAEXHOCTb Pa6OTbl CUCTEMBI.
& J
MUPOBOIO YPOBHA 'I;'lPAHC(DEPA TEXHOJIOMMHA
( 2\
CaHkT-lNeTep6yprckum rocyaapcTBeHHbIN LleHTp TpaHcdepa TeXHONOrnMm
3/IeKTPOTeXHUYEeCcKum yuusepcurtert JIITU MockoBckoro $usmMkKo-TexHu4YecKoro
< UHCTUTYTA
Paspa6oTaHa onTuyeckas syeika namMaTm
LOJ151 ONTUYECKUX KOMMbIOTEPOB 6yayLiero — Paspa6oTaHbl M BBeAeHbI B SKCMyaTaumio HOBbIe
3anucb UHGoOpMaLUM Ha HOBOM YCTPOMUCTBE MoAEeMbl CMYTHUKOBOW CBA3U U CMYTHUKOBbIE
NPOU3BOAMUTCS NMPU MOMOLLW UMMYJSIbCOB CBETa TEPMUHASTbI HA FMPOCTA6UIN3NPOBAHHOM
pa3HoM UHTEHCUBHOCTU. TexHoNormsa nnatpopme. OHU obecneunBatoT AOCTYN B UHTEPHET
npegHasHayeHa aJisi KOHCTPYyUpoBaHUs co ckopocTbio Ao 20 M6/cek Ha Tpacce CeBepHoro
KOMMAKTHbIX BbIYNCIINTENbHBIX YCTPOWCTB, Mopckoro nyti «PoTrepgaM — MypMaHck —
B KOTOPbIX MPUMEHEHbI MPUHLMIIbI OypavHka — LaHxam» ¢ ucnonbsosaHveM
panrModOoTOHUKMN. NpPenMyLLLECTBEHHO POCCUMNCKUX CMYTHUKOB.
\ Y,




JIABOPATOPUMU
MUPOBOI'O YPOBHA

ONA PASBUTUA SJIEKTPOSHEPIETUKMU,
| | TEMJIOOHEPIETUKHA
EEE U BO3OBHOB/IAEMOW SHEPIFETUKU

(

depepanbHbIf UccnenoBaTeNbCKUM
LLeHTP Npo6s1eM XMMHUYECKOn PU3UKH
M MmeguumMHckon xumum PAH

Co3spaHbl BbiIcokoa¢pdekTUBHbIE BOAOPOA,-
aKKyMyJIMpyloLme cMecu KOMMEPYECKMX
NMOPOLLKOB MarHus 1 BaHagus, He Tpebyiolume
LOMOSIHUTENBHOM MEXAHOXMMUYECKOM 06paboTKu.
Bopopop-akkyMynupyoLme KOMMO3ULIMOHHbIE
MaTepmasibl MOryT 6bITb UCMOIb30OBaHbI

[AJ151 CO34aHMsl KOMMaKTHbIX U 6e30MnacHbIX
MeTaINIoruapuaHbIX akKyMysiSTOPOB BOAOPOAA
MHOIrOKpaTHoro gencteus. OHU BocTpe6boBaHbI
A5l BOAOPOAHbIX TEXHOJSIOMNIA, B TOM YMCIIe NPU
MCMosib30BaHUM BOAOPOA B KayecTBe
XMMUYECKOIro peareHTa, Ans obecrneyeHus
NUTaHWEM TOMJIMBHBIX 3/IEMEHTOB, AJ15
BOA,OPOAHbIX CUCTEM PE3EPBHOIO JIEKTPONUTAHUS
M aKKyMyJIMPOBaHUSA 351eKTPo3Heprun. Takue
CUCTEMBbI HY>XHbI A5 o6ecrneyvyeHus HenpepbIBHON
pa6oTbl TeNIEKOMMYHUKALMOHHOIO 060pyAoBaHUS,
KOMIMbIOTEPHOM TEXHUKU, TPAHCMOPTHOM
MHPPACTPYKTYpPbl, aBBTOHOMHbIX O6bEeKTOB
anekTponoTpebrieHns, cucteM 6e30MacHOCTU U T.A4,.

(

CaHkT-lMeTepbyprckuii NOAUTEXHUYECKUN
yHuBepcurtert lNeTpa Benukoro

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

Ha aTOMHbIX 3/IEKTPOCTAaHLUAX U Npeaniaraet
DEeNcTBUS, KOTOopble HEO6XOAMMO NpPeanpPUHATb
DOJ1A ee ycTpaHeHus. AJIropuTM cnocobeH
aHanM3npoBaTb CIOXHble GYHKLMN U MOAXOAUT
DOJ19 CTAHLMI € 60/1bLUUM KOJTIUYECTBOM
napameTpoB. MI3o6peTeHre NOBbICUT HAAEXHOCTb
pPaboTbl aTOMHOMN 3HEPreTUKU.

g

(

Huxeropoackuin rocyaapcTBeHHbIN
TeXHUYECKUNA YHUBEpPCUTET
uM. P. E. AnexkceeBa

3anaTeHToOBaH HacocC ANA nepekayvyku TaxenbiX
XunaKkomMetTassin4yeckmnx TennoHocuTtenen ansa
AQEPHbIX PEAKTOPOB Ha «6bICTPbIX» HEUTPOHAX.
Mpenno>xeHHoe peLueHmne CNOoco6HO YBENUUUTD
KO3PPULMEHT NONE3HOro AencTBUs
060pyAoBaHUS U NOBbICUTb HAAEXHOCTb

Nno CpaBHEHUIO C U3BECTHbIMU aHATIOramMu

1 pa3paboTaHHbIMU paHee arperataMmu. OHo
MOXeT 6bITb nPUMeHeHOo Npu CTpoUTeNIbCTBE
peakTopa Ha 6bicTpbix HenTpoHax BPECT-300.
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ansa pPA3BUTUA MALULMHOCTPOUTEJIbHOIO
KOMINIEKCA (ABUACTPOEHMUE, CYOOCTPOEHME,

26

ABTOMOBUJIECTPOEHUE U UHDIE)

NMPOreAMMA «NMPUOPUTET-2030»

(

CaHkT-lMeTepbyprckum
rocyaapcTrBeHHbI MOPCKOM
TeXHUYeCKMn YHUBepcuTeT

=  Co3paH MHOMOC/OMHbIN MaTepuas, KOTopbin
MNO3BOJIUT AEeTasIAM [OJIblUe BblAePXMUBATb
AVHaMn4yeckme Harpysku. MHormne
OTBETCTBEHHbIE AeTasn, Takune Kak,
HanpuMep, JIONacTu B ra3oTypP6UHHbIX
ABUratensx, npeccbl, MOMOTbIl, MOPLUHMU,
UCMbITbIBAIOT CEPbE3HbIE AUHAMUYECKUE
Harpysku. Yto6bl Bblgep>XaTb UX, MeTasl,
U3 KOTOPOIro cAeslaHbl AeTann, AO0JIXKEH 6biTb
OOHOBPEMEHHO MPOYHbIM U MJIACTUYHbBIM,
HO B MpUpoLe Takne CBOMCTBA YacTo
npoTuBopeYar gpyr apyry. Hoebit MaTepuan
CO34aH C MOMOLbIO MPAMOro Jla3epHOro
BbipawmBaHusa. OH npeacTaBnseT co6om
C/IOUCTbIN MeTaN/IMYeCKUN KOMMO3MUT,
rae yepepyloTca ABa Matepuana: YMCTbin
TUTaH (MeHee MPOoYHbIi, HO 6onee
NJACTUYHBIN) U CMJIaB TUTAHA C aIlOMUHUEM
1 BaHagueM (6osiee MpoYHbIi, HO C HU3KOM
NJACTUYHOCTBIO). McnbiTaHUsA nokasanu,
YTO U3penive N3 HOBOro Matepuana 6yaer
BblAepPXMBaTb 60JIbLUMIN YPOBEHb YAAPHbIX
Harpysok. Pa3pa6oTky cMOryT ncnonb3oBaTb
B Kopab6esibHON, Cy[O0CTPOUTENbHOM,
KOCMUYECKOM U aBUALMOHHOM OTpacnax
MPOMBbILIEHHOCT!.

= [IpeacTtaBnieHa aBTOMaTU3MpPOBAHHAS
cuctema CAIMP-K, noseonsowas B 3—5 pas
6bicTpee NPOeKTUPOBaTbh KOHCTPYKLUU
KOpnyca COBPeMeHHbIX MOPCKUX CyA0B
Mo POCCUMCKUM U MeXAYHapPOAHbIM
ctaHpapTaM. Paspa6oTka BkitoyaeT
opuruHanbHoe MO gnsa npoekTMpoBaHUs
KOHCTPYKLUI KOpryca KPYNHOTOHHAXHbIX
TPaHCMOPTHbIX CYAOB JIeA0BOIro Kfacca u
nepokonoB. BHegpeHune CAIMP-K B npakTuky
KOHCTPYKTOPCKUX GIOPO Cy[0CTPOUTENIbHOIO
npodunsa npmBeaeT K YyMeHbLUEHUIO
MOCTPOEYHOM CTOMMOCTMU CyaHa U
K MOBbIWeHUto ero 3pPeKTUBHOCTHU
B aKCMnyaTaumu.

) [
Bonrorpagackui rocyfapcTrBeHHbIN
TEeXHUYECKUiM YHUBepcuTeT

Paspa6oTaHa HOBass TEXHONOrMsA Co3gaHus
HecTUparLWmUxXCca NoKpbITUN. MeTogmka
rNo3BOJIAET NMoJlydaTb PAn, YHUKAsbHbIX
MaTepuasioB, MPOU3BOACTBO KOTOPbIX
KnaccuyeckMMm MeTogamm 6bi10 HEBO3MOXHO.
OAQHUM U3 HUX ABJIFETCA Co3A4aHMne TBepPAbIX
CMNJaBOB HETPAAULMOHHOIO COCTaBa B BUAe
MOKPbITUA HA MOBEPXHOCTU AeTanen.

C noMoLLbto B3PbIBHOIO NMPeccoOBaHUA MOXHO
rnony4yaTtb 3aroToBKW C MJIOTHOCTbIO 0 99%

OT TeopeTUYECKU BO3MOXHOMN. DTOT MeToq,
Haunbosee BocTpe6oOBaH NpU CO34aHUU
AHTUPPUKLMOHHDIX, TO €CTb HECTUPAKOLLUXCS,
MaTepuasioB /19 aTOMHOro, HepTeXMMUYECKOro
M OpYroro MalnHOCTPOEHMUS.




Ona pasBuTUs MalWMHOCTPOMUTESIbHOIO KOMMeKca
(aBnactpoeHue, cyaocTpoeHue, aBTOMO6GUNECTPOEHUE U UHbIE)

(

MockoBcKui pU3UKO-TeXHUYECKUMN
MHCTUTYT (HaLLMOHANbHbIN
uccnenoBaTeIbCKU YHUBEpPCUTET)

npOBe,D,eHbI ncnbiTaHMAa HOBOIro
nepcnekKTMBHOro KOHBepTOonJ/JiaHa

C BO3MOXHOCTbIO BEPTUKAJIBHOIO B3néTa

N nocagku, KOTOprﬁ MOXeT 6bITb Nosie3eH
Ang uenen APKTUNYeCKOro Hay4yHoro ¢>J10Ta.

10

(

MocKOBCKMIA aBUALLUOHHDIA UHCTUTYT
(HauMoHanbHbIN UcciefoBaTes/IbCKUMA
YHUBEpCUTET)

Paspa6oTaHo 1 3anateHTOBaHO
MHHOBALMOHHOE KPbIJ1o A5 6eCNUIOTHUKOB,
KOTOPOE COCTOUT U3 AYEUCTbIX NMaHesen,
B3aMMHO yCUNIMBAKOLWMX APYF APYra, a TakXe
TeXHOoJIorusa ero nsrotoeneHus. PaspaéoTtka
MOXEeT MPUMEHATLCA B KAYECTBE CBA3YHOLLErO
3BeHa Npu U3roTOBJIEHUUN TPEXCITOMHbIX
06LWMBOK. 3TO MO3BOJINT MUHUMU3NPOBATb
PYYHOM TPYA, YTO YCKOPUT npoLecc c6opku
Kpblaa 6ecnuioTHUKA.

Hu>xeropopckuit HOL|

= HanaxeHo Npo13BOACTBO UMMOPTO-
3aMeLuaoLLEro 060pyA0BaHUS s
TEeCTUPOBAHUSA aBTOMOGUIIbHOMN 3/1IEKTPOHUKM.
C noMolLLbio HOBOWM NPOAYKLMUN MOXHO
TeCTMPOBAaTb AATYMKU MAPKTPOHUKA,
ocBelleHMe 1 MOACBETKY, KaMepbl 3a4Hero
1 NepegHero BUAA, NPUBOAbI, yNpaBsieMble
MeXaHW3Mbl U JpYyrue 3/1eKTPOHHbIe
KOMMOHEHTbI aBToMo6uns. MpoaykT
npencraBnsieT 4N pbiHKa 60/bLLION UHTEPEC,
Tak Kak paHee noao6Hoe o6opyAoBaHue
MOCTaBISANIN TOJIbKO MHOCTPAHHbIE KOMMaHUW.

= Co3paH KoMnekc o6opypoBaHUs s
noBblleHNs 6e30NacHOCTU BOJHOIO
TpaHcnopTa. OH B NOCTOSIHHOM peXuMe
oTcnexusaeT paboTy XO40BOM YacTu cypgHa
6eCKOHTaKTHbIM CNOCO60M U 3apaHee
onoBeLLaeT 3KUnax o pmcke kopabne-
KpyLweHus. B ocHoBe paspaboTku nexar
paTtyuku, paboTatrowme B AManasoHe
cBepxBblcoknx YacTtoT (CBY). OnbITHbIN
obpasel, yXxe ycTaHOBIEH U MPOXOAUT
TecTMpoBaHue Ha y4ebHOM cyaHe Bonxckoro
yHMBepcUTeTa BOAHOMO TpaHcnopTa.
PesynbTtaTbl UI3MepeHUI1 B peasibHOM BpeMeHU
oTo6paxkatoTcsl Ha NPM6OPHON NaHenu B
KanuTaHckom py6ke.

[

CaMapcKkui HauMOHaNbHbIA UCC/IefoBaTe/IbCKMW YHUBEpPCUTET

uM. akapemuka C. . Koponépa

MpepnoxeHa MHHOBaLMOHHas pa3paboTka, NO3BOIALLANA COKPATUTb CPOKU HEKOTOPbIX TEXHOSTOMMYECKMX
3TarnoB U3roTOB/EHUA AeTasien AnsA caMosneToB Ha 50 %. Mpu 3TOM TOYHOCTb NPoM3BOACTBA 6yAeT COXpPaHEeHa,
a Mo HEKOTOPbIM MO3ULMAM [AXe CTAHeT Bbiwe. [letanu v y3nbl Al adPoKOCMUYECKOM TEXHUKN 6yayT
BbIPALLMBATD C MOMOLLbIO 3AAUTUBHBIX TEXHOMOrUIM. 3D-MneyaTb MO3BOUT UCMOSIb30BAaTb TONIbKO TO KOSIMYECTBO
MaTepuana, KotTopoe TpebyeTcs A5l KOHKpeTHoM aeTtanu. Bnarogaps sToMy 6yfeTt CHUXeH BeC roToBOWA
NpoAyKLMn, YTO OCO6EHHO aKTyaslbHO AJ151 aBUALLMOHHOW MPOMBILLNIEHHOCTU.
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Ons PASBUTUA
OBPABATbBIBAIKOLLUEIO
U XMUMNYECKOI'O NPON3BOACTB

NMPOrpPAMMA «NMPUOPUTET-2030»

(

HauuoHanbHbIN UccnegoBaTeNIbCKUM
TOMCKMM NONIUTEXHUYECKUNA YHUBEPCUTET

CrnHTe3MpoOBaHbl BbICOKO3HTPOMUMHbIE CMIABbI
OJ191 OYUCTKM BOAOPOAQ, a Takxe paspaboTaHa
cucTeMa MaTeMaTUYeCKoro MOAeIMPOBAHUS,
KOTopas No3BoJiieT aHa/IM3UPOBaThb

M noa6upaTb COCTaB CnsiaBa AJis NosiyvyeHus
MaTepuasos C yy4lleHHbIMU CBOMCTBAMMU

6e3 MHOrOUYUCIIEHHbIX 3KCMEePUMEHTOB.

3To ynpolaeT Ucnosib3oBaHue Bogopoaa

B KQyeCTBe UCTOYHMKA SHEPIrUU.

g

(

Bbenropoackum rocyaapcTBeHHbIN
TeXHONIOrMYeckKu yHuBepcuTeT
uMm. B. T. LLlyxoBa

Paspa6otaHo aHTUdOYNMHroBoE (3awuatoee
OT 6MOKOPPO3U1MN) MOKPbITUE arperaToB

1 o60opyaoBaHUA OJis SKCnyaTaumm

B arpeccuBHOM BogHoM cpepne. OHO Takxe
MOMOXET COXPaHUTb MaTtepuarsbl B yC/IOBUSX
ANNTeNbHOro Bo3aencTemsa 60bLworo
KonunyecTsa 6aKkTepuii, MUKPOOPraHU3MOB U
Bopopocnen. MacwTabHble o6pasubl NPOXoaaT
VCMbITAHUSA B peasibHbIX YCNIOBUAX — B 6yxTe
PbiHpoa ocTtpoBa Pycckuin (BnapmeocTtok).

g

(

MocKkOBCKMM NONIUTEXHUUYECKUHA
YHUBepcUTeT

MonyuyeHbl 06pasLbl TOHKOMIEHOYHbIX
MaTepuanos Al HAHO3MEKTPOHUKU, KOTOpble
MOMOryT co3aaTb a3HeproaddeKTUBHbIE U
3KONIOrMYeCKM YMUCTble YCTPOMCTBA B aBTOMOGUe-
M pakeTocTpoeHuun. Matepmarnbl MMetoT
rnoTeHuManbHoe NpUMeHeHNe B HeSIMHEHOM
OnTUKe, TaK Kak o651afatoT CBOMCTBAMMU
orpaHuymTenen lasepHOro U3ny4YyeHus, YTo MoXxeT
6bITb NOSIE3HbIM A1 3aLWMTbl FN1a3 JIETYNKOB,
NPUGOPOB Ha caMoreTax U KOCMUYECKUX
annaparax oT Jla3epHOro UsnyyeHus.

(

Bonrorpaackum rocyaapcTBeHHbIN
TeXHUYeCKMi YHUBepcUTeT

MpepnoxeHa TEXHONOrUs CO3aaHUs C/IOUCTbIX
MeTaslN10-UHTEPMETaNIMAHbIX KOMMO3ULMOHHbIX
MaTepuasnoB C MPUMEHEHMUEM CBAPKU B3PbIBOM.
Takune MaTepuasnbl, NOJO06HO NPUPOAHOMN
paKkyLlKe, COCTOSAT U3 MHOXeCTBa
YepeayoLWMXCSH, PasfIMYHbIX MO CBOMCTBaM
TOHKMX CIOEB U B NEPCNeKTUBE MOryT 6biTb
MCMNOJ/Ib30BaHbl B SHEPreTUYECKUX YyCTAaHOBKAX,
KPUOreHHOM U Tens1Ioo6MeHHOM o60pyAoBaHMM
B KayecTBe Teno3almTHbIX 6apbepos,
M3HOCOCTOMKUX NOKPbITUM, )KapONpPOYHbIX

M XapocToiknx maTepuanos. lNpeanoxeHHas
TEXHOJI0rUsi MO3BOJIUT 3HAUYUTESIbBHO COKPATUTb
pacxopn, AePULNTHBIX U [OPOrOCTOSALLUX
MaTepuasioB U MOXET 6bITb OCBOeHa Ha 6a3e
CYLLEeCTBYIOLLUX METaNNYPruyecKmnx
npeanpuaTUn, roe UMerTcsa ObbluHble
npokaTHble N TePMUYECKME YHACTKMU.

\§

:

CeuyeHOBCKMH YHUBEpPCUTET

Co3zpaHbl «yMHble» nonumepsbl ansa 4D-nevatu
peTanen KoCMMYeckux annapartos, ¢opmy
KOTOPbIX MOXHO LiefieHanpaB/ieHHO MEHATb
HarpeBoM. 1o NPOYHOCTU Ha pa3pbiB HOBblE
NMoJsIMMepbl NPEBOCXOAAT CyLecTByoWMe 6onee
ueM Ha 60%, BbiaepXXMBAIOT TeMnepaTypy A0
462-541°C 1 pagualmoHHoe Bo3gencTeue. Nx
MOXHO UCMOJIb30BaTb NPU CO30aHUMN cCaMopas-
BOPAYMBAIOLMXCA HA Op6UTE KOCMUYECKUX
KOHCTPYKUUN. Ecnin ncnonbsoBaTb TEXHOMOTUIO
NMpuv CTPOUTENIbCTBE KOCMUYECKUX anmnapaTos,
OHM CMOTryT NpopaboTaTb HA OKOJIO3EMHOM
op6uTe 6€3 NOTepPU 3KCMyaTaLMOHHbIX CBOUCTB
6onee 10 nert.




Ona pasButusa o6pabarbiBaloLLero U XMMMYeCKoro Nnpon3sBoacTB

HAYYHO-OBPA3OBATEJIbHbIE JIABOPATOPUM

MUPOBOI'O YPOBHA

LEHTPbl MUPOBOI'O YPOBHAA

( ) ( )

HOL «UHxeHepusa 6yayLiero»

Paspa6oTaHbl [OCTYMHbIE MO CTOMMOCTU
KaTasmsaTopbl, KOTOpbie MOryT 3$pPeKTUBHO
yBanatb HenpeaesibHble yrneBoaopoabl n3
HedTM Npu 6onee HU3KUX TeMMepaTypax 1
[aBIeHUAX, YEM 3TO AenaeTcs TPagULMOHHO.
DTOT NpoLLecc yayyllaeT KayecTso
HedpTEeNnpPOAYKTOB 1 NO3BOJISIET UCNOJIb30BaTb
nosly4YeHHble NPOoAYKTbl FTMAPUPOBAaHUSA

ANA CUHTEe3a HOBbIX BELLLECTB.

HauuoHanbHbIN UccnepoBaTeIbCKUMN
ToMcKUI NONIUTEXHUYECKUN YHUBEpPCUTET

Paspa6oTaHbl KOHLENTyaslbHO HOBble
MeTofosiornyeckme Noaxoabl K AnsanHy cynpa-
MoneKyIAPHbIX aHcamMbrie, B TOM Yucne
YHUKaJsIbHbIX MOPUCTbIX MATEPUASIOB.

OTU TeXHOIOM MM NO3BOIAT GOPMUPOBATL
LUMPOKUI Psf CYNPaMoneKysipHbIX CTPYKTYP
3a[aHHOI reOMeTPUUN U C HYXHbIMU CBOMCTBAMMU.

LLEHTPbl TPAHC®EPA TEXHOJIOIUHA

.

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

Paspa6oTaH MaTtepuan onsa NJacTMacCoBbIX U3AENUN C YIy4dLeHHbIMU cCBOMCcTBaMU. MoandumumMpoBaHHbI
JIUTbEBOM OABYXKOMMOHEHTHbIN MOSIMypeTaH — yAAPONPOYHbIN, XXeCTKUMN, YCTOMUYUBBIN K OFHIO, Tenay

v ynbTpaduonety. Matepman NoNHOCTbIO N3FrOTOBJIEH U3 OTEYECTBEHHbIX KOMMOHEHTOB, YTO MO3BOUT
3aMeCcTUTb NONNYypeTaHbl, UMMAOPT KOTOPbIX HEBO3MOXEH UMK 3aTPYLHEH.

(

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

OTKpbIT 3¢ PeKT NOBbILLEHUA KOHLLEHTPAaLUU
HoCcUTenen 3apsiaa B NosyrnpoBOAHMUKAX NpuU
nccnefoBaHUM oKCMaa rams.
MonynpoBoaHWKOBbIe MaTepuarsbl SIBNSOTCS
YacTbio aHaIOroBoM U LMGPOBON SIEKTPOHUKM.
M3-3a NOCTOAHHO pacTyLwux Tpe6oBaHUM

K MOLLLHOCTM 3JIEKTPOHHbIX YCTPOMUCTB MOBbILLIAETCS
CMNpOoC Ha CBEPXLUMPOKO3OHHbIE MOSYNPOBOAHUKM.

Ypanoch He TONIbKO A0CTUYb JOCTATOYHOM Anid
co3paHUsa NPUGOPOB KOHLLEHTPALUMU SNIEKTPOHOB,
HO U NPEBbLICUTb e 3a cYeT cneundurkm NpoLeccos,
npoucxogdawmx npn nMmnaHTauun. PaHee Takoro
adpdekTa HUrpe B MMpe He Habnpanock. Hoeoe
3HaHWe Heo6xoaAuMO Ons co3aaHus NpU6opPoB
cnepyoLero nokoseHus assi CUIoBoM
3MIEKTPOHUKU U APYTUX OTPACTIEN TEXHUKN.

29
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HAYYHO-OBPA3OBATEJIbHbIE
LEHTPbl MUPOBOI'O YPOBHHS

(

HOL «MHHOoBauuoHHbIe pewweHus B AMK»

Co3paHa ycTaHOBKA AJ1S1 YCKOPEHHOro
NMPOM3BOACTBA NPOYHbIX F’MMNCOBbIX 61TIOKOB.
YcTponcTBo MoxeT paboTaTb B TOM yucsie

M C CbIPbEM U3 OTXOO0B XMMUYECKOro
npouseoacTea. MHHOBALMOHHOE YCTPOMCTBO
HaMaeT NPUMEHEHME B CTPOUTENBbCTBE KakK
npv BO3BEAEHUM 3[0aHUN, TAK U BITAFOCTONKUX
Me>XXKOMHATHbIX Neperoponok.

(

IO>xHbIN pepepanbHbI YHUBEPCUTET

Paspa6oTaHa yHMKanbHas TeXHOMOrMs, KoTopas
MOMOXET 3aLUTUTb KPbILLY OT CbIPOCTU, A0XASA
M nary6Horo Bo3gencTBus CO/IHEYHOrO CBeTa
Ha Matepuan kposnu. CosgaH KOMMNO3UT AN
MOKPbITUSA Xese3HbIX KpbIl HA OCHOBE
coegUMHEHU BUCMYT], BAHAAMUS U LUPKOHUSA
(BiVO4/ZrO2), koTopbili oTpaxaeT 6onee
NMOJNIOBUHbI NTy4en coNHUA B 6nMXHeNn
MHbpakpacHoun obnactu. Mpu aToM HarpeBaeTcs
LB NOBEPXHOCTb KPbILLKY, & TeMMNepaTypa
BHYTPEHHEW YacTn KPOBMU NOALEPXKMBAETCH

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

MO3BOJIUT COKPATUTb 3HepronoTpebrieHne.

LLEHTPbI
TPAHC®EPA TEXHOJNIOrMH

(

HauuoHanbHbIX UccnenoBaTeNIbCKUM
yHuBepcuteT «MockoBcKum
rocyaapCcTBeHHbIA CTPOUTENIbHbIU
YHUBEPCUTETY

Paspa6oTaHa aspogunHaMmuyeckas Tpyoa,
KoTOopas He uMeeT aHanoros. OHa co3gaeTt
MMUTALMIO MHOTOYpPOBHEBOIo o64yBa Moaenemn
30aHUNA, MOCTOB U APYIrUX KOHCTPYKLUIA

LN TPOBEPKU NPOYHOCTU U YA3BUMOCTHU

B peasibHbIX YC/IOBUSX.

LLEHTPDI

TPAHC®EPA TEXHONIOIrMH

(

HUL «KypuyaToBCKUA MHCTUTYT»

MpepnoxeHo ncnonb3oBaTb opraHMyeckne
oTxopAbl AJ151 YKPEnsieHUs NoYBbl Nepep,
cTpouTenbcTBOM. MeTopn 6MoLeMeHTaLMm
Mcnonb3yeT pacnpocTpaHeHHble B Npupoae
6aKkTepumn, KOTopble KPUCTASIIU3YIOTCA

M CMOCO6HbI 3aMNOJTHATb MPOMEXYTKU MexXAay
YacTULLAMM NOYBbI C BbICOKOM NMPOYHOCTbIO.
TexHonorus akosornyHa n soctpe6osaHa
ANS NpefoTBpalleHns pasXmXXKeHUs necyaHoro
rPyHTa, PEMOHTA TPELMH B LLeMEHTOBETOHHbIX
KOHCTPYKLMSAX, YMEHbLUEHUS 3PO3UN

M NpefoTBpaLLeHUs MPOLLECCOB pa3pyLUEHUs
CKJIOHOB.




Ana PASBUTUA NPUBOPOCTPOEHUA

JIABOPATOPUMU
MUPOBOIo YPOBHA

( ' ]
CaHkT-lMeTep6yprckui rocyaapcTtBeHHbIN CaHkT-lMeTep6yprckuii rocyaapcTBeHHbIN
3/1IeKTPOTEXHUYECKUM YHuBepcurtet JIDTU YHUBEPCUTET a3POKOCMMUYECKOro
npmMéopocTpoeHUnA
= [IpopeMoHcTpupoBaH 3¢PpeKT HaBeAEHHOro
HennHelHoro casura ¢asbl BOJSIH, KOTOPbIM 3aperMcTpupoBaHa yHUKanbHas HayyHas
MO>XKHO UCnosib3oBaTtb A9 CO3AaHUA ycTaHOBKa A1 TECTUpoBaHUs o6opyaoBaHUSA
KOMMaKTHbIX dpasoBpallaTenier Ha NPUHLMNax AspokocMuyeckuii cteHp SpaceWire. OHa
MarHoHuKW. Takne aneMeHTbl MOryT HanTH npegHasHavyeHa Oss uccriegoBaHus,
npMMeHeHWe Npu NOCTPOEHUN NCKYCCTBEHHbIX cepTudurKkaLmm n TecTupoBaHusa o6opyaoBaHus,
HEMNPOHHbIX CETeMN, BbIYMCIINTENbHBIX pa6oTalolLero B COOTBETCTBUM CO CTAHAAPTOM
YCTPOMCTB, & TakXe Npu paspaboTke SpaceWire-RUS. YcTaHoBKa nossonsieT
$ur3MUecKnX pe3epByapHbIX KOMMbIOTEPOB. NMPOBOAUTb Hayu4Hble UCCIef0BaHUSA, ceTeBble
pacuéTbl, aHanM3 3arpysku 60pTOBbIX CETEN,
= Paspa6oTaHa onTuyeckas suyerka namaTy, MepBUYHYIO OTPA6OTKY 6GOPTOBbIX MPUTOXEHUM
KoTopas npeacTaBnisieT CO60M KOJbLLEeBOM AN NepcrneKkTUBHbIX JieTaTeNbHbIX
MUKpPOope30oHaTop, CNOCO6HbIN nopa p,el‘/‘ICTBVIeM M KOCMUYECKUX annaparos.
nasepa M3MeHsiTb CBOU XapaKTepUCTUKMU
M AEMOHCTPUPOBATb ABa Pa3/IMYHbIX S J
cTabunbHbIx cocToAHUSA. [laHHasa pa3paboTka
MOXeT UCMOJIb30BaTbCs AJ1si KOHCTPYMPOBaHUS ( N
onepaTUMBHOM NaMATM ONTUYECKMX
KOMMbIOTEPOB U APYIrUX BblYNCIINTESIbHbIX HauMOHaanblﬁ uccnenosaTeanKuﬁ
YCTPOMCTB HOBOIO NOKOJIEHUS, KOTOpPbIe yHuBepcurtetr «<MUIT»
B CBOel paboTe UCMosib3YOT NPUHLUIMbI
pPaanopoTOHMUKM. Paspa6oTaH cnoco6 noBblleHUS 3N1EKTPUYECKOMN
«3PPEKTUBHOCTU» KPUCTASIIOB Y-ITULUHA MYyTEM
\. J NoKaJsibHOM MexaHN4YeCcKoM NoSIMPOBKMU.

MexaHuyeckas NoAMpPOBKA y-FAULMHA yiyyllaeT
ero nbe3o3eKTpUYeckme CBOIMCTBa, a 3TO

B CBOIO OoYepefb MOXET MPUBECTU K YCUIIEHUIO
YYBCTBUTENIbHOCTU AATYMKOB U 3pPEKTUBHOCTH
yCTPOWCTB Ans c6opa aHepruu. NMpopgenaHHasn
paboTa BaxHa g co3gaHnsa 6MOCOBMECTUMbIX
3/1eKTPOMEXaHNYECKUX YCTPOMUCTB Masnioro

( ~N pasmepa.

HLUMY «LeHTp $OTOHUKMU® N J

Paspa6oTtaH KOMNaKTHbIM NOJIHOMOBOPOTHbIM
MMKPOBOJIHOBbI pagMoMeTp, NO3BONSAIOLMUMN
Ha6noaaTtb Bbl6paHHbIM y4acTok Heba B TeyeHue
[ONIFrOro BpeMeHn 1 o61aaaoLmm fyydiuen
YYBCTBUTENbHOCTbIO, YEM MpeLIecTBYOLME
paspaboTku. PaguomeTp nogoepxueaet
yAaneHHoe yrnpaB/ieHMe U MOXEeT nepefasaTtb
3aperncTpmpoBaHHble AaHHble HANpPsiMyto B
KoMnbtoTep. MNpubop yxe ycTaHOBIIEH Ha Kpbllle
MockoBcKoro rocygapcTBEHHOro TEXHUYECKOro
yHuBepcuteTa uM. H. 3. BaymaHa u ncnonbsyetcs
B Hay4HbIX 1 o6pa3oBaTesibHbIX LLensx.




MOJIOAEXXHDbIE
JIABOPATOPUMU

HauuoHanbHbIi UccneaoBaTeNbCKUM
ToMcKuMii rocyaapcTBeHHbIA YHUBEPCUTET

3anyueHo MMHMU-NPOU3BOACTBO AETEKTOPOB
HOBOIO NMOKOJIEHUS, KOTOPbIE YCTAHOBAT

B o6opypoBaHue anis CKNO® v B annapatypy
Kfacca «MeracameHc». O6opyaoBaHue
NO3BOJISIET COEAMNHATb CEHCOPbI C 2NIEKTPOHUKOM
CYUTbIBAHUS AAHHbIX A5 BbINOSHEHUSA
MacwTabHoro npoekTa. [naHnpyeTcs Bbinyck
nepBbiXx 06pa3LL0B HOBbIX AETEKTOPOB
NPOMBbILUIIEHHOI O, MEAULIMHCKOIO N HAY4YHOIO
Ha3HaYeHus.
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LleHTp TpaHcdepa TexHonoru ToMmckoro
rocypaapcrseHHOro yHuBepcurera

Pa3pa60TaHb| KepamMmmnyeckue Mmatepuanibl,
Heo6xogmMMble A/ U3rOTOBJIEHUSA KopnycoB
MUKPOINTEKTPOHHbIX KOMMNOHEHTOB, HA OCHOBE
oTe4yeCcTBEeHHbIX MICXOOHUKOB. PeuenTypa
noctaBsieHa Ha NPoOn3BOACTBO, NOJTy4YeHbl
KepaMmmnyeckmue MaccChbl C XxapakTepunctnkKkamu,
npesocxogdaumMmmn 3apy6e)|<Hb|e aHanoru.
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Ansa PASBUTUA OYHOAMEHTAJIbHbIX
HAYYHbIX UCCJNIEAOBAHNA

(

Y0
HauuoHanbHbIN uccnenoBaTesibCKUmn MepMcKUA HALLUMOHAJIBHDbIN
ToMcKuM rocynapCTBeHHblﬁ YHUBEPCUTET uccnenonarenbcxuﬁ NnoJINTeXHUYECKUM
YHUBeEpcuUTeT
Co3paHbl HOBble pagMaLUoOHHO-CTONKME
CeHCOopbl AN YCTAaHOBKM KJlacca MeracameHc — Paspa6oTtaH MeToq, BOCCTAHOBEHUSA
MCTOYHMKA CUHXPOTPOHHOIO UsnyyeHns CKND. CTaTUCTUYECKM 3KBMBaNeHTHoln 3D-mMopenu
Bnaropaps 3HaunTENIBHOMW YCTOMYMBOCTU MOPUCTON MUKPOCTPYKTYPbI Mo 2D-
K pagmaumm, a Takxke CoXpaHeHuIo M306paXKeHUIo MoNepeyYHoro ce4yeHus
pPaboToCnoCoO6HOCTU B LULMPOKOM C MOMOLLbIO HEMPOHHOM CeTU. DKCMEePUMEHTHI
TeMnepaTypHOM guManasoHe, HOBble AeTeKTOopbI rnokasasu, YTo BU3yasibHble U KOJIMYECTBEHHbIE
MOryT HaUTU NPUMEHEHMNE B KOCMOCe OLL@HKMN PEKOHCTPYMPOBAHHbIX HEMPOCeTbIo
(Ha BHelLHel o6LWMBKE KOCMUYECKUX CMYTHUKOB TPeXMepHbIX MoAesiei NOSTHOCTbIo
AN KOHTpOA paguauuoHHoro ¢oHa) COOTBETCTBYIOT UCXOAHDBIM CTPYKTYypaM,
M Ha 06bekTax aTOMHOM MPOMbILIEHHOCTU. a CMHTE3 NPOnNCXoanT NOYTU MrHOBEHHO.
Mpeano>XeHHbIN anropuTM NO3BOJIUT YCKOPUTb
) M yOeweBunTb NpoLLecc nccrenoBaHus

NMPOrPAMMA «MPUOPUTET-2030»

reTeporeHHbIX MaTepmuanos 6e3 nortepu
B Ka4yecTBe.

(

HauuoHanbHbIX UccnenoBaTes/iIbCKUn
Huxeropopackuin rocyaapcTBeHHbIN
yHusepcuteT uM. H.WU. Jlo6aueBckoro

Bnepeble B Poccuu nosnyyeHbl Npo3payHble
KepaMuKK, KOTOpbIe YMPOLLAT TEXHOOMr K
M3roTOBJIEHUSA NTa3ePHbIX CUCTEM, CHUXKAIOT UX
CTOMMOCTb M MPU 3TOM MOBBILAIOT HAAEXHOCTb.
K npuMepy, «BbICTPesi» TaKMM Sla3epoM B Tyuy
BO3AYLWHbIX OTXOA0B NO3BOSIUT ONpPenesnuTb
KOHLLEHTPAaLMIO BPeAHbIX BELeCcTs

B atMocdepe. Monukpucrannmyeckas
CTPYKTYpa KepaMuK ynpoLaeT TeXHOIOrnu
M3roTOBJSIEHUS, CHUXAET CTOMMOCTb U NPU 3TOM
MoBbIWAEeT HAAEXHOCTb Jla3epPHbIX CUCTEM,
KOTOpble MPUMEHSAIOTCA B MegULMHe,
MPOMBbILLIEHHOCTU U GyHOAMEHTAbHbIX
Hay4YHbIX UCCef0BaHMUSAX.

(

IO>XxHbIN pepepanbHbIi YHUBEPCUTET

CospaHa kapTa pacrnpepeneHus MUKpo6Horo
61opasHoo6pasus Novs U paspaboTaHo
Be6-npunoxenHune «Kaprta MetareHoma
PocToBckoii o6nactu» Ans ero BU3yanusauuu.
Ucnonb3oBaHWe HOBoOM pa3paboTku gacT
BO3MOXHOCTb U3Y4UTb BCE paszHoobpasune

1 GYHKLUM NOYBEHHOIO MUKpobuoma

M MO3BOJIUT OLLEHMBATb reHEeTUYECKUN
noTteHuman Ans 340POBbsA U NJIOAJOPOAUSA NOYB
C TOYKMU 3peHUs pasHoobpasmnsa B Hel XMBbIX
opraHusMoB. B panbHenweM Takme KapThbl
MOXHo 6yneT caenaTb U AN ApPYrux perMoHoB
CTPaHbl.
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JIABOPATOPUMU
MUPOBOIO YPOBHA

AnAa PASBUTUA SKOJTOTMNA

(

MockoBcKuM rocyaapcTBeHHbIN
yHuBepcutetr umeHu M.B. JlomoHocoBa

OnpeperneHbl YPOBHU HAKOMIEHUSA U UCTOYHUKM
MNOTEeHLMNANIbHO TOKCUYHbIX 3/IEMEHTOB B
[OPOXHOM Nbinv B 3anagHoM u BoctouHoM
okpyrax MockBsbl. [Mony4yeHHbie pe3ynbTaThbl
MOryT 6bITb UCMOJIb30BaHbI ANS YIyYlleHUs
cUCTeMbl YGOPKU AOPOr KOMMYHaslbHbIMU
cnyx6amu. OHM nokasanu Heo6xo[aMMOCTb
BKJTIOUEHUS OOPOXHOMN MbIN U ee
rpaHysioMeTpuyecknx epakumii B CUCTEMY
3KOJIOro-reoxXmMMmyeckoro MOHUTOPUHra
ropoackomn cpeapbl.

) [

HOL «CeBep: Tepputopus
YCTOMYMBOIO Ppa3sBUTUA»

B Canexappe npo6ypeHbl nepBble TpU
rMaporeosiornyeckme ckBaXknHbl. CKBaXKMHbI
Npo6ypeHbl B HAMMEHEee N3YyYeHHbIX

B rmgporeosiorn4eCckoM nsiaHe ydyactkax
ropopa Ha rny6uHe ot 10 go 25 metpos. OHu
npepHasHayeHbl A9 NPOBeAEHUA HA6NOAeHUN
3a YPOBHEM MOA3EMHbIX BOA, U UX XUMUYECKUM
cocTtaBoM. Pe3ynbTaTthl uccnepoBaHui
MO3BONAT NPaBUSIbHO NPOEKTUPOBAaTb
ropoackue o6bekTbl U Npeaynpexaartb
aBapuMHble CUTyaLUmn B permoHe.

(

MckoBCcKu rocyapCcTBEHHbIN
yHUBepcuTteTr

Paspa6oTtaHo HoBoe o6opypoBaHue ang
MOHUTOPUHIa COCTOSAHUSA MUKPOBOAOPOCIIEN

M 3KOJIOFrMYECKOro MOHUTOPUHIa BOAHbIX
06beKTOB, MOABEPXXEHHbIX aHTPOMOreHHOM
Harpyske. Micnonb3ys BbICOKOYYBCTBUTE/IbHbIE
MeToAbl UsMepeHus ¢pryopecLeHLnmn
xnopoodwunna n ontTuyeckoe o6opynoBaHue,
YyU4€Hble CMOryT OLL€HUTb COCTOsIHUE
MUKpPOBOAOPOCSIEN B BOA,OEME, & 3HAUUT

M COCTOSIHWE BOAHOWM 9KOCUCTEMbI B LLEJIOM.
DaHHble npn6opbl MOryT 6biTb BOCTPe6oBaHbI
Hay4Ho-o6pa3soBaTesibHbIMU U NPUPOAO-
OXPaHHbIMU OpraHM3aLMsaMN B LieNIX N3yveHus
3KOJIOrMYEeCKOro COCTOSHUSA BOAHbIX CUCTEM.

g

.

Cubupckuit penepanbHblii YHUBEPCUTET

Co3paHa onbiTHasa «3enéHas cTaHuua» —
OTKpbITas nJoLlLanKka, kotopas obecneumBaeTcst
3a CYET BO3OOHOBNISIEMbIX UICTOYHMUKOB SHEPIrUN.
Bnaropaps ctaHUMM NossBUNACb BO3MOXHOCTb
NnpPoBOAUTb UCCNIeA0BaHUA B 06/1aCTN 3KOIOTUK,
3Hepro3¢PeKTUBHOCTU U HN3KOYTIEPOAHOro
pasBUTUA. DNeKTPoCHaGXeHME «3enéHoMn
CTaHLUMKU» He NMPepbIBAETCH U OCYLLECTBSAETCS
OT COJIHEYHOM U 3aMnaceHHOoM B akKyMynsaTopax
3Hepruun. Ha ctaHumm paboTtaet naébopatopus

KOoTOopas 3aHMMaeTCsa UccrefoBaHNEM U
NnpakTU4YeCcKMM BHeAPEHNEM 3/IEMEHTOB
«3enéHol» cpenbl U TEXHOJIOMUI pecypco-
M 3HeproapPeKTUBHOCTH.

CTPOUTENIBHOM 3KOJIOMMU U S3HEProd3pPEKTUBHOCTH,

(

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

Pa3pa60TaHbl TexHosnorma m yCTpOl’ICTBO yyeTa gUHAMUKU SMUCCUN U NOIrNoweHnda yrinekmcrnoro rasa
CeNbCKOXO3ANCTBEHHbIMU pacTeHNndaMn B peXxnme peasibHOro BpemMeHu. Komnnekc nossonser Y4YUTbIBATb
n MoaenupoBaTb NOTOKU YrNeKMUC/Ioro rasa B 3aMKHYTOM UuUKNe — Mexay HOHBOﬁ, pacTeHnamMm

7] aTMOCCbepOl\/’I. YcTaHOBKA oueHMBAaET BAUSHUE arpoxmMmMkKaToB Ha pacTeHUA U NOYBbI, a TakKXe

ynpaBnseT NOJIMBOM arpoKybTyp.




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

BCEPOCCUMCKUN UHTEPHET-OMNPOC

1 6 o o PECNMOHAOEHTOB, U3 HUX:

4 N
78%
o
cornacHbl, YTo HayKa —
nepcrneKkTMBHas npodpeccmoHanbHas
cdepa B Poccum
_ J
( )
63%
(o
cuMTaloT HAyKy NpuBneKaTenbHOMN
npodeccuoHanbHon chepon
Ana monopexwm s Poccun
_ J
4 N
94%
(o
nopgpepXanu 6ol
Bbl60Op chepbl HAYKU
CBOUM pe6eHKOM
_ J
( )
41%
(o
Monopexu (18-24 net) xotenu 6bi
CBSi3aTb CBOI Kapbepy C HAyKow
_ J

74%

nonarapT, YTo
6bITb y4yeHbiM B Poccumn —

9TO NPECTUXHO

88%

COrNnacHbl, YTO UHTEpEC K HayKe U
Hayu4HbIM NnpodeccnaMm Heo6xoaMMO
noaaep>XXuBaTb € AeTCTBA

69%

OTMeyaloT pocT
aBTOpUTETA YUYEHOIro
B POCCUINCKOM obLiecTBe

4 vaunonanbhbie A’)
NMPUOPUTETDI )

N



MHOOPMALMUOHHDLIE MATEPUAJIDI
no HAUBOJIEE SBHAYUMDBIM
MEPOMNPUATUAM U PE3YJIbTATAM
HALUNOHAJIbHOIO NMPOEKTA

«HAYKA
U YHUBEPCUTETDbI»
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