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A11.s1 PA3Bl11Tlll.s1 MEAliiU.liiHbl 
,LJ,It1arHocTit1Ka 1-1 nel..leHit1e 3a6onesaHI-1111, nocne 

lt1CKyccTBeHHoro lt1HTenneKTa s o6nacTb MeA1t1U.It1HCKolll Alt1arHOCTI-1Kit1 

nA&OPATOPMM MMPOBOrO YPOBH.A 

HaL\MOHanbHbiM MccneAOBaTenbCKMM 
yHMaepcMTeT HTMO 

npeAJlO)I(eH MeTOA peKOHCTPYKU.HH 
MP-H3o6pa)l(eHHH Ha ocHoee rny6oKoro 
o6yYeHHA. AnA o6yYeHHA HeHpoceTeH 
e npeAflaraeMoH cxeMe Hcnollb3oeancA 
o6w.eAocrynHbiH Ha6op AaHHbiX Multi-Coil 
k-Space OCMR AllA MPT cepAeYHo-cocyAHCTOH 
cHcTeMbl. lt1cnollb30BaHHe npeAnaraeMoH 
CXeMbl peKOHCTPYKU.HH o6ecneYHBaeT 
nOBbiWeHHOe KaYeCTBO peKOHCTpyHpyeMbiX 
MP-H3o6pa)l(eHHH c TOYKH 3peHHA MeTpHK 
PSNR H SSIM. npeAJlO)I(eHHaA cxeMa 
peKOHCTPYKU.HH MO)I(eT OKa3aTbCR nolle3HOH 
AfiR MPT o6nacTelil, Tpe6y10W.HX KaK BbiCOKoro 
npOCTpaHCTBeHHOrO, TaK H BbiCOKOrO 
epeMeHHoro pa3peweHHR, HanpHMep, MPT 
cepAu.a. 

Ha OCHOBe YHCJleHHO-aHallHTHYeCKOrO 
anropHTMa, OCHOBaHHOrO Ha MeTOAe KOHeYHbiX 
pa3HOCTeH BO apeMeHHOH o6naCTH, 6biJ10 
ycTaHOBJleHO, YTO OAHOPOAHOCTb PaAHO­
YaCTOTHOro MarHHTHoro nonR BHYTPH ronoabl 
H weH YenoaeKa Ha pa6o-.el:l -.acToTe 
ToMorpacpa 9.4 Tn (400 Mru.) MO)I(eT 6b1Tb 
ynyYWeHa nyTeM HCnOJ1b30BaHHR CABOeHHbiX 
aHTeHHbiX 3JleMeHTOB, nHTaHHe KOTOpbiX 
OTilHYaeTcR no cpa3e. 6blna npeAJlO)I(eHa 
KOHCTPYKU.HR aHTeHHOH peweTKH, aHTeHHble 
3JleMeHTbl KOTOpOH AOCTHraiOT yKa3aHHOH 
pa3HOCTH cpa3 nyYeM npHMeHeHHR OAHOrO 
aKTHBHOrO H OAHOrO naCCHBHO-CBR3aHHOrO 
H30rHyToro npoaonoYHoro BH6paTopa. lt1x 
cpopMa 6b1Jla OnTHMH3HpOBaHa YHCJleHHO 
H nocTpoeH MaKeT aHTeHHOH peweTKH. KaK 
noKa3anH pacYeTbl, OAHOPOAHOCTb PaAHO­
YaCTOTHoro MarHHTHOrO nOJlR B 06JlaCTH 
ronoeHoro M03ra yny-.waeTcR Ha 9%-17% 
no cpaBHeHHIO C H3BeCTHbiMH aHanoraMH. 

HaL\MOHanbHbiM MccneAOBaTenbCKMM 
ToMCKMM rocyAapcTaeHHbiM yHMaepcMTeT 

OcaoeHa TexHonorHR npRMoro na3epHoro 
BblpaW.HBaHHR, KOTOpaR n038011HT C03AaBaTb 
nepcoHa11H3HpoaaHHble MeTannHYeCKHe 
HMnJlaHTbl 3a MeHbWHH CpOK, a TaK)I(e COKpaTHTb 
KOJlHYeCTBO OTXOAOB H 6paKa. KpoMe TOrO, 
6narOAapR B03MO)I(HOCTH C03AaHHR 06'beKTOB 
CO CJ10)1(HbiMH BHyTpeHHHMH CTpyKrypaMH, 
MO)I(HO 6yAeT nonyYaTb AeTaJlH C ynyYWeHHbiMH 
MeXaHHYeCKHMH xapaKTepHCTHKaMH 
H CHH)I(eHHbiM BeCOM. 

ToMCKMM HaL\MOHanbHbiM 
MCCneAOBaTenbCKMM MeAML\MHCKMM L\eHTp 
PoccMMCKOM aKaAeMMM HayK 

Hai:!AeH cnoco6 cocTaeneHHA «nopTpeTa» paKa 
MOJlOYHOH )l(eJ1e3bl H BbiRBJleHHR ero OC06biX 
YepT, KOTOpble B Ka)I(AOM cnyYae MoryT 
HHAHBHAyanbHO onpeAeJlRTb pa3BHTHe 
MeTaCTa30B. 3TO n03BOJ1HJ10 AOnOJlHHTb 
MOJ1eKy11RpHbiH nopTpeT onyxoneBbiX KJleTOK. 
Ha ceroAHRWHHH AeHb HMeHHO MeTacTa3bl 
RBJlRIOTCA OCHOBHOH npHYHHOH CMepTHOCTH 
60J1bHbiX OHKOJlOrHYeCKHMH 3a6oneaaHHAMH. 
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AnSI pa3BHTHSI MeAHL4HHbl 

nepMCKH~HaL,4MOHanbH~~ 
MCCneAOBaTenbCKM~ nonMTeXHM~eCKM~ 
yHMBepcMTeT 

Pa3pa6oTaH noAXOA AJ1A C03AaHHA 

6eApeHHOrO 3K30npoTe3a Ha OCHOBe 30-

ne~aTVI VI yrnepOAHbiX 80/lOKOH. nony~eHHble 

pe3yllbTaTbl n038011AT npoeKTHpOBaTb 

KOHCTPYKLIHH 3K3onpoTe3oB, co~eTatoll..IHe 

nepCOHa/1H3HpOBaHHYIO reoMeTpHto, 

AOCTHrHYTYIO 6narOAapA B03MO)I(HOCTAM 

30-neYaTH, 111 ynyYweHHble MexaHHYeCKHe 

CBOHCTBa 6narOAapA HCnOI1b30BaHHIO 

HenpepbiBHbiX eonoKoH. Pa3pa6oTKa eaJKHa 

A11A ::~cpcpeKTHBHOH pea6HI1HTai.IHH nat.~HeHTOB 
C noepe)I(AeHHeM Ill noTepeH KOHe'lHOCTeH. 

HaL.4MOHanbHbl~ MccneAOBaTenbCKM~ 
HM>KeropoACKM~ rocyAapCTBeHHbl~ 

YHMBepCMTeT MM. H.M. no6a~eBCKoro 

YcoeepweHCTBOBaHa CTPYKTYpa rHAporeneBbi X 

MaTpHI.I A11A BOCCTaHOBileHHA KlleTOK 

rOilOBHOrO M03ra Ill 3anaTeHTOBaHa CHCTeMa 

ot.~eHKH HX 6HocoeMeCTHMOCTH. AaHHaA 

pa3pa60TKa nOMO)I(eT MeAHI.IIIIHCKOH OTpaC/1111 

CTaTb 6onee 3cptf>eKTHBHOH. 

YHMaepcMTeT <<CMpMyc» 

Co3AaH ycHI1HTel1b aHTH6HOTHKa. 3To 

COeAHHeHHe-noTeHI.IIIIaTOp,KOTOpoe 

ycHnHeaeT AeHCTBHe MHOrHx npHMeHAeMbiX 

MeAHKaMeHTOB Ill yeelliii'·IHBaeT 3cpcpeKTIIIBHOCTb 

Cyll..leCTBYIOLI..IIIIX aHTH6HOTHKOB B OTHOWeHHH 

B036YAHTe/1eH 

C MHO)I(eCTBeHHOH 

lleKapCTBeHHOH 

ycTOH'lHBOCTbiO. 

HAY'IHbiE "'EHTPbl 
MMPOBOrO YPOBHJI 

Pa3pa6oTaHbl MaTeMaTHYeCKHe MOAe/1111 

HeMenKoKneTOYHoro paKa nerKoro (HMPn), 

KOTOpble npHMeHAIOTCA AJ1A nporH03a Te'leHHA 

OHK03a6oneBaHHH1 'ITO BaJKHO KaK 

A11SI H3yYeHHA 6oJ1e3HIII, TaK Ill AJ1A ee J1e'leHHA. 

HAY"'HO-O&PA30BATEnbHbiE ~EHTPbl MMPOBOrO YPOBHJI 

Hai.I.MOHanbHbl~ MccneAOBaTenbCKM~ HM>Keropo.QCKM~ rocyAapCTaeHHbl~ 

HMBepCMTeT MM. H.M. flo6a~eBCKOro 

Pa3pa6oTaH n p1116op «Hei1poonTHMa» A11A HacTpOHKH onTHManbHOH pa6oTbl ronoeHoro M03ra. OH noMO)I(eT 

B pea6HJ1HTai.IHH B3pOCI1biX C noCileACTBHAMH HHCYilbTa Ill AeTAM C CHHApOMOM Aetf>HLIHTa BHHMaHHA 

Ill rHnepaKTHBHOCTH. npH6op OCHall..leH O'!KaMH, HayWHHKaMH, AaT'lHKaMH 311eKTp03HI.IecpanorpaMMbl 

Ill nyllbCOKCHMeTpaMH. Ha OCHOBe aMnllHTYAbl pHTMOB aKTHBHOCTH M03ra nat.~HeHTa cpopMHpyeTCA ayAHO­

BH3Ya/1bHbiH pAA: 3BYKH n epeXOASIT OT BbiCOKHX YaCTOT K HH3KIIIM, a OTTeHOK I.IBeTOBbiX nATeH MeHAeTCA 

C KpaCHbiX AO 6onee XOilOAHbiX. 6 H3Hec-napTHepOM npoeKTa BbiCTYnHila KOMnaHHA «MaAIIIH». 

06opyAOBaHHe yJKe HCn OI1b3YIOT B per HOHallbHbiX KllHHHKaX. 



nPOrPAMMA ccnPMOPMTET-2030» 

Ha"MoHanbHbiM MccneAOBaTenbCKMM 
ToMCKMM nonMTeXHM'IeCKMM yHMaepcMTeT 

Co3AaHbl nepBble a PoccHH cpHnbTpbl AnA 

04HCTKH AOHopcKoH KpoaH. Pa3pa6oTaHHble 

MeM6paHbl Ha 40% 3cpcpeKTHBHee AnOHCKHX 

aHanoroB, KOTOpble npH3HaHbl CTaHAapTOM 

B 3TOH o6naCTH. C nOMO~biO HOBbiX cpHnbTpOB 

MO>KHO 6biCTpO 04HCTHTb KpOBb B TA>KenbiX 

«noneBbiX» ycnOBHAX - HanpHMep, B ropHCTOH 

MeCTHOCTH HnH TPYAHOAOCTynHbiX ceaepHbiX 

paHOHaX, BO BpeMA aBTOHOMHbiX 3KCneAH4HH. 

Pa3pa6oTKa ycnewHo npowna HCnbiTaHHA 

a KHpoecKoM Hay4HO-HccneAOBaTenbcKoM 

HHCTHTyTe reMaTonorHH Ill nepenHBaHHA KpOBH 

<J>MSA PoccHH. 

Ce'leHOBCKMM yHMaepcMTeT, 
MocKOBCKMM rocyAapcTaeHHbiM 
TeXHM'IeCKMM yHMaepcMTeT 
MM. H.3. 6ayMaHa 

npeAnO>KeH BbiCOK04YBCTBHTenbHbiH MeTOA 

AHarHOCTHKH OCTeoapTp03a Ha paHHHX 

CTaAHAX. Pa3pa6oTaH yHHKanbHbiH 

TBepAOTenbHbiH nepecTpaHaaeMbiH na3epHbiH 

HCT04HHK, pa6oTaiO~HH B He06XOAHMbiX 

3Ha4eHHAX cpeAHero HHcppaKpacHoro 

AHana3oHa. T ecTbl noKa3anH, 4TO TaKoH 

noAXOA AeHCTBHTenbHO no3aonAeT ycnewHo 

OL.IeHHBaTb COAep>KaHHe KOMnOHeHT BOAbl 

Ill KOnnareHa B XpA~eBOH TKaHH C BbiCOKOH 

T04HOCTbiO. nony4eHHble AaHHble MoryT ne4b 

B OCHOBY HOBbiX KnHHH4eCKHX MeTOAHK, 

KOTOpble n03BOnAT Bpa4aM cpHKCHpOBaTb 

CaMble paHHHe H3MeHeHHA B XpA~eBOH TKaHH 

Ill npHHHMaTb COOTBeTCTBYIO~He Mepbl. 

TonbRTTMHCKMM rocyAapcTaeHHbiM 
yHMaepcMTeT 

Pa3pa6oTaHa yHHKanbHaA MeTOAHKa 

onpeAeneHHA KOpp03HOHHOH noape>KAaeMOCTH 

MeTannH4eCKHX H3AenHH C nOMO~biO 
KOHcpOKanbHOH na3epHOH CKaHHpyJO~eH 

MHKpOCKOnHH, KOTOpaA T04Hee H 6biCTpee 

cy~eCTBYIO~HX. npH6op n03BOnAeT nony4aTb 

TpexMepHOe H306pa>KeHHe noeepXHOCTH B 

WHpOKOM AHana30He C BbiCOKHM pa3peweHHeM. 

BbiCOKaA 4YBCTBHTenbHOCTb MeTOAa no3eonAeT 

3acpHKCHpOBaTb noKanbHble noepe>KAeHHA 

Ha paHHHX CTaAHAX y anJOMHHHeBbiX cnnaBOB, 

4TO 3aTPYAHHTenbHO, a HHOrAa Ill HeB03MO>KHO 

C nOMO~biO CTaHAapTHbiX MeTOAOB. 

AaHHaA MeTOAHKa aKTHBHO npHMeHAeTcA 

AnA HCCneAOBaHHA MarHHeBbiX cnnaBOB. lilx 

nnaHHpyeTCA HCnOnb30BaTb AnA H3rOTOBneHHA 

MeAHLIHHCKHX HMnnaHTaToB. Ha pa3pa6oTKY 

nony4eH naTeHT oT <J>eAepanbHOH cny>K6bl 

no HHTenneKyYanbHOH C06CTBeHHOCTH, 

3aperHcTpHpoeaHbl npaaa Ha H3o6peTeHHe. 

Ce'leHOBCKMM yHMaepcMTeT 

lilcnbiTaH np11160p, C03AaHHbiH Ha OCHOBe MeTOAa 

KanHnnApOCKOnHH AnA AHarHOCTHKH pHCKa 

pa3BHTHA 6poHxHanbHOH acTMbl y AeTeH. 

AelilcTBHe npH6opa noATBep)I(AeHo KnHHH4eCKH. 

YcTpolilcTeo AOCTaT04HO npHno>KHTb K nanbl.IY 

pe6eHKa. 3a HecKonbKO MHHYT 6e3 npoKona 

np1116op onpeAenHT napaMeTpbl KanHnnApoa 

pe6eHKa. 3aTeM Ha ocHoaaHHH ero noKa3aTene.:1 

neAHaTp CTaBHT AHarH03. CTOHMOCTb annapaTa 

HH>Ke 3apy6e>KHbiX aHanOrOB. npH ero C03AaHHH 

HCnOnb30BanHCb TOnbKO OTe4eCTBeHHble 

KOMnoHeHTbl. YcTpolilcTeo Y>Ke npHMeHAeTcA a 

MocKae, MocKOBCKOH 111 s:lpocnaecKoH o6nacTRX, 

Pecny6nHKe KoMH 111 APYrHx perHoHax. 
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Ce'leHOBCKMM yHMBepcMTeT 

Pa3pa6oTaHo n t6Koe 61'toceHcopHoe 
ycTpOHCTBO - «KapAHOnnaCTblpb». np1116op 
noMO)((eT KapAHonoraM yAaneHHO cneAI'!Tb 
3a c6oRMI'I a pa6oTe cepA'-'a YenoaeKa 
H 6biCTpO Ha3HaYaTb 3cf>cf>eKTHBHOe neYeHHe. 
CyTb pa6oTbl «KapAHonnacTblpR» 3aKmoYaeTcR 
B 6ecnpepb1BHOM CHRTHI'I 3Kr na1.4111eHTa 
B TeYeHI'te 14 AHeH. C nOMOIJ.IbiO M061i1J1bHOro 
TenecpoHa npt-~6op 6yAeT nepeAaBaTb AaHHble 
o pa6oTe cepA'-'a a o6naKo. KapAI'!Onor 
CMOJKeT nOAKJ1104HTbCR K CHCTeMe C 11106oro 
ycTpOHCTBa,npoaHanlii3HpOBaTbCOCTORHiile 
cepAeYHO-COCYAHCTOH CI'ICTeMbl, OTCJ1eAHTb 
AHHaMI'!Ky, peaK1.411110 Ha Harpy3KY 
"'neKapcTaeHHble npenapaTbl 111 nepeAaTb 
peKOMeHAa1.41'1H B M06HJ1bHOe np1-1110)((eHiile 
na1.41-1eHTa. 

YpanbCKMM cl>eAepanbHbiM 
yHMBepcMTeT 

npeA/lOJKeH HOBbiH nOAXOA K aApeCHOMY 
neYeHI'!IO 6aKTepHanbHbiX 1-1HcpeK1.41'1H, npH 
KOTOpOM neKapCTBeHHOe BeiJ.IeCTBO HaXOAI'IT 
C06CTBeHHYIO MI'!WeHb Ill B3aHMOAeHCTByeT 
TOJ1bKO C HeH, a He pacnpeAenReTCR cnyYaHHbiM 
o6pa3oM no opraHH3MY YenoeeKa. TaKotir 
nOAXOA n03BOJ11'1T AOCTaBJ1RTb npenapaTbl 
HeHHBa3111BHbiM MeTOAOM, 1i136eJKaTb 3aCTOR 
MeTannoe a opraHI't3Me "'o6ecneYI'!Tb BbrcoKyro 
KOH!.4eHTpa1.41'110 neYaiJ.Iero BeiJ.IeCTBa a o6nacTH 
nopaJKeHIIIR. YHHKanbHOCTb MeTOAa B TOM, 4TO 
nonHoKcoMeTannaT nocTeneHHO pa3naraeTcR 
a opraHH3Me YenoaeKa Ha 6e3epeAHble 
BeiJ.IeCTBa Ill He 3aAepliCHBaeT BbiBOA MeTaJ1J10B. 
Ha nonHoKcoMeTannaT MOJKHO «nOCaAHTb» 
neKapcTBeHHble npenapaTbl "'AOnonHHTenbHble 
BeiJ.IeCTBa (MOJ1eKyJ1bi-BeKTOpb1), KOTOpble 
nOMOryY CliiCTeMe AOCTI'IrHyYb KOHKpeTHOrO 
nopaJKeHHoro opraHa. B TaKoM cnyYae 
neKapCTBO 6yAeT MeHbWe pacnpeAeJ1RTbCR 
no BCeMy OCTanbHOMY opraHI't3My, 4TO CHI'I3111T 
no604Hble 3cpcpeKTbl OC06eHHO CI'IJ1bHO 
TOKCI'I4HbiX npenapaTOB. 

6ai1TMMCKMM cl>eAepal1bHbiM 
yHMBepcMTeT MM. M. KaHTa 

Pa3pa6oTaHa MeTOAI'!Ka TpeHHHra 
A/lR KOppeK1.41'1H KOrHIIITHBHbiX HapyweHHH, 
KOTOpble MoryT ccpopMI-IpOBaTbCR 
a nocTKOBHAH biH nepHOA. TpeHHH r BKJ1J04 aeT 

3aAa41'! no BOCCTaHOBJ1eHI'!IO cpyHK1.4111H 
cne1.4HanH3HpoaaHHbiX CTPYKTYP ronoaHoro 
M03ra"' MynbTI'IMOAanbHYIO CTI'IMY11RI.411110 
1.4eHTpanbHOH HepBHOH CliiCTeMbl. 

CaMapcKMM rocyAapCTBeHHbiM 
MeAML\MHCKMM yHMBepcMTeT 

nonyYeHO peri'!CTpa'-'HOHHOe YAOCTOBepeHHe 
Ha 06HOBJ1eHHYIO aepCHIO CliiCTeMbl 
xt-~pypri'!YecKoH HaBHra'-'"'"' AUTOPLAN. 
06HOBJ1eHHaR CliiCTeMa nOMOJKeT Xl'lpypraM 
B pa3HbiX o6naCTRX MeA1'11.41'1Hbl npOBOAI'!Tb 
onepa1.4Hiil C BbiCOYaHWeH TOYHOCTbiO. 

PocCMMCKMM YHMBepCMTeT 
APY>K6bl HapOAOB 

C03AaH npenapaT, BOCCTaHaBJ1HBaiOIJ.IHH 
KOCTH nocne CJ10lKHbiX nepenOMOB. KneT04HbiH 
npenapaT AJ1R pereHepa1.4HI'I KOCTHbiX TKaHeH 
nOMOJKeT na1.4111eHTaM BOCCTaHaBJ1HBaTbCR 
nocne cno)((HbiX nepenoMoe, orHecTpenbHbiX 
Ill OCKOJ104HbiX TpaBM KOCTetir. AKaAeMHYeCKaR 
pa3pa6oTKa npowna HCnbrTaHHR. 
3TO 6yAeT nepBbiH KJ1eT04HbiH npen apaT 
A/lR pereHepa1.4Hiil KOCTHbiX TKaHeH 
Ha pOCCIIIHCKOM pbiHKe. 



m All~ PA3B~T~~ CEilbCKOrO 
X03~.:1CTBA 
P e w e HI-Ie e o npocoe 111MnopTo3aMe w,e HI-I s:l 111 npOAOBOilbCTBeHHo~ 
6e30n aCHOCTI-1 CTpB Hbl C y 4eTO M y cKo p e HHO r O n o!ly4 e HI-Is:l CeMs:IH, 
n ocaA 04Ho r o MaTep~-!ana cenbCKOX03s:l~CTBeHHbiX KYilbTY P 
Ill n pOAYKTO B )1( 1-!BOTHOBOACTBa Ill n T II!U,e BOACTBa 

HAY'4HbiE ~EHTPbl 
MMPOBOrO YPOBHJI 

HL4MY «Arpo6MOTexHonorMM 6yAy"'ero» 

• Pa3pa6oTaHbl MHHepanbHble YA06peHHR 
HOBOrO OOK0/1eHHR. 6HOI10rlll'-tecKH aKTHBHble 
a30THble 111 ~oc~opHble A06aaKH coAep)l(aT 
M111KpoopraHIII3Mbl, KOTOpble 6narOTBOpHO 
BI1111RIOT Ha poeT pacTeHIIIH. 3KcnepHMeHTanbHO 
OOATBep)I(AeHO OOBbiWeHHe ypo)l(aHHOCTM 
RpoaoH nweHHLibl 111 KYKYPY3b1 Ha 15%, 
KapT~enR - Ha 20%, canaTa - Ha 30%. 
Pa3pa6oTKa nnaHHpyeTcR K BHeApeHHJO 
B 3KCnepHMeHTaJ'IbHOM pe)I(HMe 
a cnpoeKTHpoaaHHOM 4exe MOil.l~bJO 
700 KB. M. 

CEilEKU&ttOHHO­
CEMEHOBOA~ECK&ttE UEHTPbl 

BcepoccMMCKMM 
Ha)"4HO- MCCneAOBaTenbCKMM MHCTMTYT 
MacnM'IHbiX KynbTYP MM. B.C. nycTOBOMTa 

C03AaH HOBbiH MeTOA 3a!14111Tbl noceeoe 
MacnH<~Horo nbHa oT copHRKOB. B xoAe 
npOH3BOACTBeHHbiX IIICObiTaHHH onpeAelleH 
Ha6oprep6Hl.IHAOB, HanpaaneHHbiX 
Ha 34>4leKTHBHYIO 6opb6y C COpHRKaMH 
H 3acopHTeneM noceaoe - naAanH4eH 
nOACOnHe'fHHKa. Pa3pa6oTaHHbiH npenapaT 
He TOJlbKO 3ai1.\HTHT OOCeBbl MaCI1H'fHOro llbHa 
OT COpHRKOB, a TaK)I(e o6ecne'!HT BbiCOKYIO 
ypo)l(aHHOCTb H XOpowee Ka'feCTBO CeMRH 
a pa311H'fHbiX KllHMaTH<~ecKHX ycnoeHRX. 
Ero MO)I(HO npHMeHRTb KaK a npoMbiWileHHOM 
ceMeHOBOACTBe, TaK H npH npOH3BOACTBe 
TOBapHbiX CeMRH. 

• BbiBeAeH Ill 3anaTeHTOBaH HOBbiH COpT 
aMapaHTa, 6narOAapR KOTOpoMy MO)I(HO 
C03AaTb HanHToK 1113 npownoro. AMapaHT 
npHMeHRI1CR KaK B 011111.\Y, TaK Ill B Ka'!eCTBe 
aHanora 'faR a perHoHax MeKCHKH 6onee 8 
Tblc. neT Ha3~. B Pocc 111H 6bl11 BbiBeAeH copT 
aMapaHTa, noAXOARI1.\HH AJlR eblpai1.\HBaHHR 
no BCeH CTpaHe, Ill 3anaTeHTOBaH MeTOA 
npHrOTOBJleHIIIR 'faR, COXpaHRIOU4ero 
none3Hble caoHCTea pacTeHHR. ~~ 

/~ 
-/ • Co3AaH oropoA c KapT~neM H peAHCOM 

AJlR onTHMH3a4HIII npot~ecca o neHeBOACTBa 
Ha RMane. npH noMOU4H Hay..Horo OOAXOAa, 
aHanH3a "" onpeAeneHHbiX YAo6peHHH 
YAaeTCR nony..aTb ypo)l(aH a ycnoa111Rx 
Be'!HOH Mep3n0Tbl. 

-/ 
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Ans. pa3BHTHSI cenbCKO r o X 0 3 SIMCTBa 

HAY'4HO-O&PA30BATEI1bHbiE ._.EHTPbl MMPOBOrO YPOBHJ1 

Hay'IHo-o6pa:aoaaTenbHbiM "'eHTp 
MMpoaoro ypoBH.A «EHMCeMCKa.A CM6Mpb» 

BbiBeAeHbl HOBble COpTa KapT04>enA H COH, 

onntM&nbHO a,t:\anTHpOBaHHble K ycnOBHAM 

C~ot6HpH. 0HH HMeiOT HH3KYIO CKOpOCTb 

npopacTa HHA, 6naroAapA ~eMy nepe:>KHBaiOT 

3aMOp03KH H 3acyxy nOA 3eMnei:\. npH 3TOM 

HOBble pacTeHHA HMeiOT BbiCOKYIO ypo:>KaHHOCTb 

H CKOpocnenOCTb. npHMeHeHHe HOBbiX COpTOB 

MO:>KeT CAenaTb CellbCKOX03AHCTBeHHOe 

npoH3BOACTBO B KpacHOApCKOM Kpae 

"'APYrHx per~otoHax c pe3KO- KOHTHHeHT&nbHbiM 

KllHMaTOM 6onee YCTOH~HBbiM H 34>4>eKTHBHbiM. 

3anaAHO•CM6MpCKMM 
Hay'IHo-o6pa:aosaTenbHbiM "'eHTP 
MHpoaoro yposHR 

Co3AaH arpo6HoTeXKOMnneKc, KOTOpbiH 

cne4H&nH3HpyeTCA Ha 6HOI10rH~eCKOH 3a~HTe 
Bblpa~HaaeMbiX pacTeHHH. OH BKiliO~aeT 

B ce6A Hay~HO-HCCileAOBaTellbCKHe, 
o6pa30BaTellbHble, TeXHH~eCKHe 

H noAAep:>KHBaiO~He MOAYilH, a TaK:>Ke 

MOAYilH BblpaiJ.IHBaHHA arpoKynbryp. B HHX 

npHMeHAIOTCA COBpeMeHHble TeXHOilOrHH 

rHApOnOHHKH H HCKYCCTBeHHO r o HHTenneKTa. 

B OTilH~He OT aHanoroa, 8 3TOM KOMnneKce 

litlit-anropHTMbl n038011AIOT Ha paHHeH CTaAHH 

onpeAenHTb "' ycTpaHHTb 3a6oneaaHHe 

pacTeHHH. TaKHe HHHOBa4HH AenaiOT npo4ecc 

BblpaiJ.IHBaHHA 6011ee 34>4leKTHBHbiM1 

ynpaBnAeMbiM H 3Konor~ot~HbiM . 



/ 

CeaepHbiM rocyAapcT&eHHbiM 
MeAMLUtHCKMM yHMaepcMTeT 

Pa3pa6oTaH HHHOBaLV'IOHHbiH KHCJ10MOI10'lHbiH 

npOAYKT, no BHeWHeMy BHAY Ill KOHCHCTeH~HH 

HanOMHHaiO~HH rycTOH KecJ>Hp. 3a OCHOBY 

B3SIT a~lotAOcJ>HilHH, a COCTaB o6ora~eH 

6enoMopcKHMH BOAopocnSIMH. 

A~~-tAocJ>~-tnHH c BOAopocnSIMH B cpaeHeHHH 

C a~lotAOcJ>IotllHHOM 6e3 A06aBKH HMeeT 6onee 
Bblpa>KeHHbiH J1e'le6Ho-npocJ>~otnaKTH'leCKHH 
3cJ>cJ>eKT: cnoco6cTeyeT yMeHbWeHHto 

CI'IMnTOMOB H3>KOrH, CHH>KeHiotiO H36biTO'lHOrO 

eeca "' MHHHM~-t3a~H~-t APYr~-tx HeraT~-tBHbiX 

n~-t~eeapHTenbHbiX npo~eccoe. 

CapaTOBCKMM rocyAapCT&eHHbiM 
yHMaepcMTeTreHeTMKM,6MoTexHonorMM 
M MH)I(eHepMM MM. H.H. BaaMnoaa 

3any~eHa yHHKanbHaSI Hay'lHaSI yCTaHOBKa 

«<l>HTOTpOHHO-TennH'lHbiH HHTeJ1J1eKTYal1bHbiH 

KOMnneKc». YcTaHOBKa 3aperHcTpHpoeaHa 

Ha nopTane Hay'lHO-TeXHOilOrH'leCKOH 

HHcJ>paCTPYKTYPbl Pocc~-tiilcKoiil <l>eAepa~HH 
(N23994596) H AOCrynHa BHeWHHM 3aKa3'lHKaM. 

YcTaHOBKa no3eonS~eT MOAenHpoeaTb 

pa311H'lHble YCI10BHSI Bblpa~HBaHHSI CeJ1bCKO­

X03SIHCTBeHHbiX KYilbTYP"' o6ecne'lHBaeT 

BapHaTHBHOCTb MOAe11HpyeMbiX napaMeTpOB, 

no cJ>yHK~HOHaJlbHOMY COAep>KaHHIO ycTaHOBKa 

npeBOCXOAHT MHOrHe MHpOBble H OTe\leCTBeHHble 

aHanorH. 3To noMo>KeT ceneK~HoHepaM 

COKpaTHTb BpeMSI AilS! C03AaHHSI HOBbiX COpTOB 

H rH6pHAOB CTpaTerH'leCKH Ba>KHbiX CeJ1bCKO­

X03SIHCTBeHHbiX KYilbTYP· IIIHTepec K pa6oTe 

Ha ycTaHOBKe y>Ke OTMe'laiOT y'leHble Hay'lHO­

HCCJleAOBaTellbCKHX ~eHTpOB, CeMeHOBOA'leCKHe 

X03SIHCTBa, npoH3BOAHTenH YA06peHHH 

"' cpeACTB 3a~HTbl pacTeHHH: 000 OBn 

« noKpoecKoe», 000 « PycHA», AO «W.enKoeo 

ArpoxHM», AO « 6HoaMHA» , AO « <l>ocarpo». 

/A 
.W/ 

Ami pa3BMTHR cenbcKoro X03RMCTBa 

Hal-'MOHanbHbiM MccneAo&aTenbCKMM 
HM)I(eropoACKMM rocyAapcT&eHHbiM 
YHMBepCMTeT MM. H.H. no6a'ieBCKoro 

HaiiiAeHa ocHoea AJ1SI 3KonorH'lHbiX 

6HOYA06peHHH B pe3yl1bTaTe CHM6H03a 

pacTeHHH "' rpH6a poAa <l>Hano~ecJ>ana. 0Ha 

SIBJ1SieTCSI 6onee 6e3onaCHOH H AOCTynHOH 

anbTepHaTHBOH cJ>occJ>opHbiM YA06peHHSIM. 

6HOYA06peHHe nOMO>KeT peWHTb npo6neMy 

HepaBHOMepHOH AOCrynHOCTH cJ>occJ>opHbiX 

YA06peHHiil e pa3HbiX perHoHax, 

HeB0306HOBJ1SieMOCTH cJ>occJ>aTOB H HaKonneHHSI 

BpeAHbiX Be~eCTB B nO'lBe H n03TOMY SIBJ1SieTCSI 

nepcneKTHBHbiM AJ1SI CellbCKOrO X03SIHCTBa. 

CaMapcKMM Hal-'MOHanbHbiM 
MccneAo&aTenbCKMM yHMaepcMTeT 
MM. aKaAeMMKa c.n. Koponeaa 

, 

Co3AaHa yHHKanbHaSI cHcTeMa 

1113 rHnepcneKTpoMeTpa "'cne~HanbHoiil 

HeiilpOHHOH CeTH AJ1SI pacn03HaBaHHSI pacTeHHH, 

cnoco6HaSI BbiSIBilSITb copHSIKH. Pa3pa6oTKa 

n03BOI11otT C03AaTb AaT'lHK, KOTOpbiH B TaHAeMe 

C onpbiCKHBaTeJleM H ClotCTeMOH ynpaeneHHSI 

cJ>opcyHKaMiot n03BOJ1HT He TOJlbKO HaXOAHTb, 

HO Ill cpa3y YHiot'lTO>KaTb COpHSIKH, OTAellSISI HX 

oT KynbrypHbiX pacTeHHiil. Pa3pa6oTKa 

noMo>KeT C3KOHOM~-tTb"' YAewee~-tTb HeKoTopble 

npo~eCCbl B CellbCKOM X03SIHCTBe. 

/ A / A / 
.W/ .W/ 
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Allfl PA3Bii1Til1fl HE<I>TEr A30BOVI 
!11 nEPEPA6ATbiBAIOW.EVI OTPACJlEVI, 
A05bl~il1 nonE3HbiX !11CKOnAEMbiX 

HAY'IHO-O&PA30BATEnbHbiE U.EHTPbl MMPOBOrO YPOBHfl 

nepMcKMM HO~, 
nepMCKMM Ha~MOHanbHbiM 
MCCneAOBaTenbCKMM nonMTeXHM"''eCKMM 
YHMaepcMTeT 

Pa3pa6oTaH nporpaMMHo-annapaTHbiH 

KOMnlleKC AJlS'I HaBIIIraU,IIIIII Ill ynpaBJleHIIIS'I 

6ypOBbiM o6opyAOBaHI1eM np111 CTpOIIITellbCTBe 

CKBa)KIIIH 6onbwolil npoTS'I)KeHHOCTIII. Pa3pa6oTKa 

npeAnonaraeT 1113Meps:!Tb yrnbl IIICKpiiiBileHIIIS'I 

CKBa)KIIIHbl np111 nOMOil.llll cneU,IIIallbHbiX AaT'liiiKOB 

- BOilOKOHHO-OnTIII'leCKIIIX rlllpOCKOnOB. 

3To noMO)KeT ner'le A06biBaTb He<j)Tb 1113 TPYAH0-

1113BileKaeMbiX 3anacoa, npiiiTOM Hcnollb3YS'I 

TOilbKO OTe'leCTBeHHble nepeAOBble TeXHOilOrllllll. 

U.EHTPbl rEHOMHbiX 
MCCnEAOBAHMM 
MMPOBOrO YPOBHfl 

Kyp'laToBCKMM reHOMHbiM ~eHTP (nH.R<J») 

y 

06Hapy)KeHa KOM6111HaU.IIIS'I ABYX 6aKTepHiil, 

<j)epMeHTHble CIIICTeMbl KOTOpbiX ycneWHO 

AOnonHS'IIOT APYr Apyra, npiiiBOAS'I K nonHolil 

AenonHMep1113aU,IIIIII KCaHTaHa. 5HonorH'lecKoe 

pa3110)KeHHe, paHee C'liiiTaaweecs:~ KpaliiHe 

CJlO)KHbiM, np111 nOMOil.llll KOM6111HaU,IIIIII (KOHCOp­

U,IIIyMa) MIIIKpoopraHIII3MOB 6yAeT npiiiMeHS'ITbCS'I 

B 3K0110rlll'leCKOH Ill He<j)Tera30BOH npOMbiW­

JleHHOCTS'IX. 

• ' .. 
' • 

\ '• .. 
' • ... ' • • " ~ "' • 
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HO~ «Ky36acc», 
HHCTMTYT npo6neM KOMnneKCHOro 
OCBOeHMR HeAp PAH 

npeAJ10)KeHa IIIHHOBaU,IIIOHHaS'I TeXHOilOriiiS'I 

BeAeHHS'I B3pb1BHbiX pa60T. 3JleKTpOHHaS'I CIIICTeMa 

HHHU,IIIIIIpOBaHHS'I B3pb1BHbiX pa60T OTillll'laeTCS'I 

TeM, 'lTO cnpOBOU,HpOBaHHbiH e10 B3pb1B 

He3aMeTeH AJlS'I CeHCMOCTaHU,.IIIH, a B aTMOC<j)epy 

nonaAeT MeHbwe apeAHbiX Bb16pocoa. Hoay10 

TexHonorHIO HCnbiTanH Ha KeApoacKoM pa3pe3e. 

HAY'IHbiE U.EHTPbl 
MMPOBOrO YPOBHfl 

.. ~ 

H~MY <<Pa~MoHanbHOe ocaoeHMe 3anacoa 
lKMAKMX yrneBOAOPOAOB nnaHeTbl» 

Co3AaHbl 111 npow11111 rocyAapcTaeHHYIO 

perHcTpau,HIO 6a3bl AaHHbiX, a TaK)Ke 

nporpaMMHbiH npOAYKT, n03B011S'IIOil.IHe 

nOA6HpaTb KHCilOTHble COCTaBbl B COOTBeTCTBHH 

C reonoro-TeXHIII'leCKIIIMH xapaKTepiiiCTIIIKaMIII 

KOJllleKTOpa (nllaCTOBOH TeMneparypoH, 

npOHHU,aeMOCTbiO), COAep)KaHHeM MIIIHepanbHbiX 

KOMnOHeHTOB Kap6oHaTHOH nopOAbl H nopOA 

CMeWaHHOrO Tlllna, a TaK)Ke CBOHCTB nllaCTOBbiX 

<j)lliOIIIAOB (nllaCTOBOH He<j)TIII Ill BOAbl). 

KHcnoTHble o6pa6oTKIII CKBa)KHH I KonneKTopoa 

He<j)TIII Ill ra3a - 3TO cnoco6 IIIHTeHCIII<j)HKaU,IIIIII 

A06bl'lH yrneBOAOPOAOB, no3B011S'IIOUIIIIH 

a HeCKOilbKO pa3 noBbiCHTb Ae6111T A06biBaeMolil 

npOAYKU.IIIIII no KOHKpeTHOH CKBa)KHHe. 

Pa3pa6oTKIII no3B011S'IIOT c MHHHMallbHbiMH 

3aTpaTaMIII BpeMeHIII HaXOAIIITb KIIICilOTHble 

COCTaBbl nOA KOHKpeTHble THnbl CKBa)KIIIH 

H nnacTOBble xapaKTepHCTIIIKIII. AaHHaS'I <j)yHKU.HS'I 

ynpOil.laeT pa6ory cneU,HalliiiCTOB, MHHHMIII3HpyeT 

p111CKIII AOnyll.leHIIIS'I OWIII60K Ha CTaAIIIIII nOA60pa 

CKBa)KHH-KaHAIIIAaTOB AJlS'I KHCilOTHOH o6pa60TKIII 

H Bbi60pa COCTaBOB AJlS'I o6pa60TKIII nnaCTOB, 

BCKpbiTbiX TaKOH CKBa)KHHOH. 
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AnA pa3BHTHR He<I:>Tera3osolil H nepepa6aTbiBatow,elll 
oTpacnelil, A06bi"'H none3HbiX HCKonaeMbiX 

nPOrPAMMA ((nPMOPMTET -2030» 

HosocH6MpCKMH rocy.qapcTBeHHbiM 
yHMBepcHTeT 

Hal.lHOHallbHbiM Mccne.qosaTellbCKMM 
YHM&epCMTeT «M3M» 

Pa3pa6oTaH onTHMH3a4HOHHbiH anropHTM, 

KOTOpbiH n03BOJ1HJ1 yeeJ1H4HTb BpeMSI pa60Tbl 

ra30Bbi X ceHcopoe, cnoco6HbiX HCKaTb 3ane)((H 

HecpTH H ra3a no KOHL\eHTpai.\HH MeTaHa 

B aTMOCcpepe. 3TO CTaJ10 B03MO)((HbiM 6narOAapSI 

pa3pa6oTKe, KOTopaSI no3BOJ1SieT ceHcopaM 

pa6oTaTb CTa6HJ1bHO HeCKOJlbKO 4aCOB, BMeCTO 

HeCKOJlbKHX AeCSITKOB CeKyHA, KaK paHbWe. 

npeAJlO)((eHHbiH onTHMH3a4HOHHbiH anropHTM 

n03BOJ1SieT CeHCOpaM KOHTpOJlHpOBaTb 4aCTOTY 

CJleAOBaHHSI J1a3epHbiX HMnyJlbCOB B peaJ1bHOM 

BpeMeHH, 4T06bl OHa BCerAa COOTBeTCTBOBaJla 

pe30HaHCHOH 4aCTOTe ra30BOH Sl4eHKH. 

Yny4weHHaSI pa6oTa onToaKycTH4eCKHX 

ra30Bbi X ceHcopoa HrpaeT aa)((Hyro ponb 

B KapTHpOBaHHH MeCTHOCTH AJ1S1 nOHCKa 

MeCTOpO)((AeHHH HecpTH H ra3a. 3TH CeHCOpbl 

MOrYT o6Hapy)((HTb nOBbiWeHHbiH ypoBeHb 

MeTaHa B aTMOCcpepe, 4TO yKa3biBaeT 

Ha HaJ1H4He 3aJ1e)((eH none3HbiX HCKonaeMbiX. 

Pa3pa6oTaH HOBbiH MeTOA C03AaHHSI Aeweebrx 

TOnJ1HBHbiX 3JleMeHTOB. lollcnOJ1b30BaHa 

MaTeMaTH4eCKaSI MOAeJ1b, KOTOpaSI n03BOJ1SieT 

CHH3HTb COAep)((aHHe nnaTHHbl B 3J1eKTpOAe 

H yaeJ1H4HTb 3cpcpeKTHBHOCTb npeo6pa30BaHHSI 

XHMH4eCKOH 3HeprHH B 3JleKTpH4eCKyiO. 

nony4eHHble pe3yJ1bTaTbl SIBJ1SIIOTCSI KpaJiiHe 

Ba)((HbiMH AJ1S1 OnTHMH3ai.\HH COCTaBa 

H CTPYKTYPbl ::~neKTpoKaTanH3aTopoa c 4eJ1biO 

nOBbiWeHHSI HX aKTHBHOCTH H CTa6HJ1bHOCTH. 

CHH)((eHHe coAep)((aHHSI nnaTHHbl TaK)((e 

CAenaeT TOnJlHBHble 3J1eMeHTbl Ha OCHOBe 

npOTOH006MeHHOH MeM6paHbl 6onee 
HaAe)((HbiMH H 3KOHOMH4eCKH BblrOAHbiMH. 

TtoMeHCKMM rocy.qapcT&eHHbiM 
yHM&epcMTeT, 
MHCTMTYT reo<I:>M3MKM YpanbcKoro 
oT.qeneHMA PAH 

0MCKMM rocy.qapCTBeHHbiM 
TeXHM"'eCKMM yHM&epcMTeT 

Pa3pa6oTaHo HelilpoMopcpHoe ( HMHTHPYIOI.I.Iee 

AeSITenbHOCTb M03ra 4enoaeKa) ycTpolilcTao. 

0HO OCyl.l.leCTBJlSieT aKyCTH4eCKHH nOHCK HecpTe­

H ra3oHaCbll.l.leHHbiX o6'beKTOB 6naroAapS1 

BCTpOeHHOMY anropHTMY pacn03HaBaHHSI 3BYKOB 

HecpTSIHOH CKBa)((HHbl, 4TO n03BOJ1SieT yeeJ1H4HTb 

06'beM A06bi4H. npH6op OCyl.l.leCTBJ1SieT BOJlHOBOe 

B03AeHCTBHe H HeJilpoceTeBOH aHaJ1H3 CeHCMO­

aKyCTH4eCKHX WYMOB B ropHOH nopOAe. 

C03AaHbl HOBble nOJ1HMepHble KaHHCTpbl- HOBbiH 

BHA Tapbl AJ1SI HecpTenpOAYKTOB. lollx KOHCTPYKL\HSI 

Ha 60% yeeJ1H4HT B03MO)((HOCTb OAHOBpeMeHHOH 

nepeao3KH Ha eeponoAAOHe no cpaaHeHHIO 

c TPaAHL\HOHHbiM cnoco6oM. nocne 3KcnnyaTa4HH 

eMKOCTH MO)((HO 6yAeT YTHJ1H3HpoaaTb, nony4HB 

Tenno H ::~neKTpo::~HeprHro. Hoebrlil MeTOA 

n03BOJ1SieT nOBbiCHTb 3cpcpeKTHBHOCTb 

TpaHcnopTHpOBKH HecpTenpOAYKTOB, a TaK)((e 

CHH3HTb 3KOJ10rH4eCKYIO Harpy3KY Ha paHOHbl 

ApKTHKH H KpaliiHero Ceeepa • 

.. 

C noMOI.I.IbiO AaHHOH TexHonorHH npeAnpHSITHSI 

T3K MOrYT 6onee ::~cpcpeKTHBHO cnpaenSITbCSI 

C npOH3BOACTBeHHbiMH 3aAa4aMH: nOBbiCHTb 

K03cpcpHL\HeHT H3BJ1e4eHHSI HecpTH, yaeJ1H4HTb 

A06bi4Y pecypca B npOAYKTHBHOM HHTepeane 

nnacTa H onpeAeJ1HTb HCT04HHKH 06BOAHeHHSI. 

MOnOAElKHbiE nA&OPATOPMM 
.. 

Ka3aHCKMM (npMBOil>KCKMM) <l:>e.qepallbHbiM YHMBepCMTeT 

, 

Pa3pa6oTaHbl 6onee ::~cpcpeKTHBHbre H 3KonorH4Hble peareHTbl AJ1SI ycKopeHHSI rHApaToo6pa3oeaHHSI. 3TH 

npOMOTOpbl npoWJlH ycneWHble na6opaTOpHble HCnbiTaHHSI. nony4eHHble pe3yJ1bTaTbl 6yAYT cnoco6CTBOBaTb 

ra3HcpHKai.\HH He60J1bWHX HaCeJleHHbiX nyHKTOB PoCCHH, OCBoeHHIO MaJlbiX H cpeAHHX MeCTOpO)((AeHHH, 

a TaK)((e OTKa3y OT C)((HraHHSI nonYTHOrO HecpTSIHOrO ra3a Ha MeCTaX A06bi4H H CHH)((eHHIO 3MHCCHH napHHKO­

BbiX ra30B B aTMOCcpepy. 

I ' ",-
• 
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AJlfl PA3Bli1Tli1ft AEftTEJlbHOCT!I1 
B 0611ACT!I1 !11H<t>OPMAU.li1!11 !11 CBft3!11, 
U111<t>POBbiX TEXH0110r!11VI !11 PEWEH!11VI 

nPOrPAMMA «nPMOPMTET -2030» 

Ha ... MoHanbHbiM MccneAOBaTenbCKMM 
HM>KeropoACKMM rocyAapcTBeHHbiM 
YHMBepCMTeT MM. H.H. no6a'leBCKoro 

Pa3pa6oraH HOBbiH MeTOA AJ1A ynpaeneHHA 

KBaHTOBbi MIII 06beKTaMIII - Ky6HTaMIII, 

anbTepHaTHBOH pa3pa6oTKaM Google 111 IBM. 

3TO n03BOJ1AeT peWIIITb npo6neMy CaHK4HOHHbiX 

3aKynoK CB~-3neKTpOHHKH, Heo6XOAHMOH 

Anfl npoBeAeHHA KBaHTOBbi X Bbi'IIIICJleHHH Ha 

CBepxnpOBOAHHKaX. np111 3TOM nOBbi WaiOTCA 

CKOpOCTb H TO'IHOCTb BblnOJlHeHHA onepa4HH. 

HoaocM6MpCKMM rocyAapCTaeHHbiM 
TeXHM'IeCKMM yHMBepcMTeT 

Pa3pa6oraH Yar-6or c aHHMHpoeaHHbiM 

aearapoM AJ1A nepeeoAa Ha pyccKHH >KeCTOBbiH 

A3biK. KnHeHT c HapyweHHeM cnyxa renepb 

MO>KeT nony'IHTb KOHCYI1bTa411110 no 6aHKOBCKHM 

ycnyraM, a TaK>Ke nepeAaTb OT3biB Ha >KeCTOBOM 

A3b1Ke. Cepe111c 3anyw,eH e PoccHH: Yar-6or Aaer 

KOHcynbTa4HH no eonpocaM BKnaAOB, neHCHH, 

3aW,HTbl OT MOWeHHHKOB H TaK Aanee. 

11A50PATOPio11o1 
MloiPOBOrO YPOBHSI 

CaHKT-neTep6yprcKMM rocyAapCTBeHHbiM 
.. neKTpOTeXHM'IeCKMM YHMBepCMTeT n3TH 

Pa3pa6oraHa onTH'IecKaA A'leliiKa naMATH 

AJ1A OnTH'IeCKIIIX KOMnbtoTepOB 6yAyw.ero -

3anHCb IIIHcpOpMa4HH Ha HOBOM ycTpOHCTBe 

np01113BOAHTCA nplll nOMOW.III HMnynbCOB CBeTa 

pa3HOH HHTeHCHBHOCTH. TexHonorHA 

npeAHa3Ha'leHa AJ1A KOHCTpyHpOBaHIIIA 

KOMnaKTHbi X Bbi'IIIICilHTellbHbiX ycTpOHCTB, 

B KOTOpbiX npHMeHeHbl npHH4111nbl 

PaAHOcpOTOHIIIKH. 

CeaacTononbCKMM rocyAapcTaeHHbiM 
yHMBepcMTeT 

Pa3pa6oraHo nepeoe a MHpe MYilbTHMOAanbHoe 

ycTpOHCTBO 6ecnpOBOAHOH nOABOAHOH CBA3111. 

B ycrpolilcTee enepBble coeAHHeHbl np1116opb1 AJ1A 

aKyCTH'IeCKOH Ill onTH'IeCKOH nOABOAHOH CBA3H 

TaK, 'IT06bl H36e>KaTb 3aABOeHIIIA IIICTO'IHHKOB 

nHTaHHA. 3TO n03BOI1111T onepaTIIIBHO nepeAaBaTb 

Ha 3Ha'IHTellbHOe paCCTOAHHe 60J1bWOH 06beM 

111HcpOpMa4HH, HanpHMep, np111 o6cneAOBaHHIII 

nOABOAHbiX Tpy6onpOBOAOB, WBapTOBKe 

nOABOAHbiX annapaTOB Ill o6cny>KHBaHIIIIII 

nnaey'IHX eeTponapKoe. 

Ceaepo-KaaKa3CKMM ca»eAepanbHbiM 
yHMBepcMTeT 

Pa3pa6oTaH HOBbiH anropHTM 4111cppoeolil 

cpHilbTpai..\IIIH, KOTOpbiH MO>KHO npHMeHATb 

B CIIICTeMaX 6ecnpOBOAHbiX CeHCOpHbiX CeTeH. 

AnropHTM n03BOI1111T CHIII3111Tb HeonpeAeneHHOCTb, 

B03HIIIKatow.yto B np04eCce 1113MepeHHH, H nOBbi­

CHTb HaAe>KHOCTb pa60Tbl CIIICTeMbl. 

~EHTPbl 

TPAHCCDEPA TEXHOI10rlo1M 

L(eHTp TpaHccl»epa TeXHOnorMM 
MocKo&cKoro <I>M3MKO-TeXHM'IecKoro 
MHCTMTyTa 

Pa3pa6oTaHbl Ill BBeAeHbl B 3KCnnyaTa4HIO HOBbl e 

MOAeMbl cnyrHHKOBOH CBA3H H cnyrHHKOBbl e 

TepMHHanbiHarHpOCTa6HJ11113111poBaHHOH 

nnaTcpopMe. 0HH o6ecne'IHBaiOT AOCfYn B IIIHTepHeT 

co cKopocrbto AO 20 M6/ ceK Ha Tpacce CeeepHoro 

MopcKoro nyrH « PorrepAaM - MypMaHcK -

AyAHHKa - WaHxalil» c Hcnonb30BaHHeM 

npeHMyW,eCTBeHHO pOCCIIIHCKIIIX cnyrHHKOB. 



AJlfl PA3BVITVIfl 3JlEKTP03HEPrETVIKVI, 
TEnJ103HEPrETVIKVI 
VI B0305HOBJlfiEMO~ 3HEPrETVIKVI 

nA&OPATOPMM 
MMPOBOrO YPOBHSI 

Cl»eAepanbHbiM MCCneAOBaTenbCKMM 
14eHTp npo6neM XMMM'4eCKOM ~M3MKM 
M MeAMI4MHCKOM XMMMM PAH 

Co3AaHbl BbiCOKo34><j>eKTHBHble BOAOPOA­

aKKyMynHpytO~He CMeCH KOMMep~eCKHX 

nopOWKOB MarHHR H BaHaAHR, He Tpe6y10W,He 

AOnonHHTenbHOH MeXaHOXHMH~eCKOH o6pa60TKH. 

BoAOPOA-aKKyMynHpytOW.He KOMn03H'-'HOHHble 

MaTepHanbl MOryT 6b1Tb HCnOnb30BaHbl 

AnR C03AaHHR KOMnaKTHbiX H 6e3onaCHbiX 

MeTannorHAPHAHbiX aKKyMynRTOpoB BOAOpoAa 

MHOrOKpaTHOrO AeHCTBHR. 0HH BOCTpe6oeaHbl 

AnR BOAOPOAHbiX TeXHOnOrHiil, B TOM ~Hcne npH 

HCnonb30BaHHH BOAOpoAa B Ka~eCTBe 

XHMH~ecKoro peareHTa, AnR o6ecne~eHHR 
nHTaHHeM TOnnHBHbiX 3neMeHTOB, AnR 

BOAOPOAHbiX CHCTeM pe3epBHOrO 3neKTpOnHTaHHR 

H aKKyMynHpoeaHHR 3neKTp03HeprHH. TaKHe 

CHCTeMbl HY>KHbl AnR o6ecne~eHHR HenpepbiBHOH 

pa60Tbl TeneKOMMYHHKa'-'HOHHOrO o6opyAOBaHHR, 

KOMnbiOTepHOH TeXHHKH, TpaHcnopTHOH 

HH4>pacTpyKrypbl, aBTOHOMHbiX 0 6 beKTOB 

3neKTpOnOTPe6neHHR, CHCTeM 6e3onaCHOCTH H T .JJ.. 

nPOrPAMMA 
<<nPMOPMTET -2030» 

CaHKT-neTep6yprcKMM nonMTeXHM'4eCKMM 
YHMBepCMTeT neTpa BenMKOro 

Co3AaHa CHCTeMa pacno3HaeaHHR npH~HH 

aeapHiil Ha A3C. Pa3pa6oTaHHbllil Ha ocHoee 

HCKYCCTBeHHOrO HHTenneKTa anropHTM B Te~eHHe 

ABYX ceKyHA onpeAenReT npH~HHY aeapHH 

Ha aTOMHbiX 3neKTpOCTaH'-'HRX H npeAnaraeT 

AeHCTBHR, KOTOpble Heo6XOAHMO npeAnpHHRTb 

AnA ee ycTPaHeHHR. AnropHTM cnoco6eH 

aHanH3HpoBaTb cnO>KHble 4>YHK'-'HH H nOAXOAHT 

AnR CTaH'-'HH C 6onbWHM KOnH~eCTBOM 

napaMeTpOB. j.tbo6peTeHHe nOBbiCHT HaAe>KHOCTb 

pa6oTbl aTOMHOH 3HepreTHKH. 

HM>KeropoACKMM rocyAapCTBeHHbiM 
TeXHM'4eCKMM yHMBepcMTeT 
MM.P.E. AneKceeaa 

3anaTeHTOBaH Hacoc AnA nepeKa~KH TR>KenbiX 

>KHAKOMeTannH~eCKHX TennOHOCHTenelil AnA 

RAepHbiX peaKTOpOB Ha «6b1CTpb1X» HeliiTpoHaX. 

npeAnO>KeHHoe peweHHe cnoco6HO yeenH~HTb 

K034>4>~'~'-'HeHT none3Horo AelilcTBHR 

o6opyAOBaHHR H nOBbiCHTb HaAe>KHOCTb 

no cpaBHeHHIO C H3BeCTHbiMH aHanoraMH 

H pa3pa6oTaHHbiMH paHee arperaTaMH. 0Ho 

MO>KeT 6b1Tb npHMeHeHO npH CTpoHTenbCTBe 

peaKTopa Ha 6biCTpb1X HeliiTpoHax SPECT-300. 
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AJlfl PA3B~T~fl MAW~HOCTPO~TEJlbHOrO 
KOM nll EKCA (ABl'IACTPOEHl'IE, CYJ].OCTPOEHl'IE, 

ABTOM05l'111ECTPOEHl'IE l'1 l'IHbiE) 

nPOrPAMMA «nPMOPMTET -2030» 

CaHKT-neTep6yprcKMM 
rocyAapCTBeHHbiM MOpCKOM 
TeXHM'IeCKMM yHMBepcMTeT 

• C03AaH MHOrocnOHHbiH MaTepHan, KOTOpbtH 

n03BOJ1111T AeTanAM AOJ1bWe BbtAep)I(IIIBaTb 

AHHaMHI.4eCKHe Harpy3KH. MHorHe 

OTBeTCTBeHHbte AeTanH, TaKHe KaK, 

HanpHMep, nonaCTIII B ra30Typ6HHHbiX 

ABHraTeJ1AX1 npeCCbl, MOJ10Tbl1 nopWHIII, 

HCnbiTbJBaiOT cepbe3Hbte AHHaMHI.4eCKIIJe 

Harpy3KIII. '-IT06bt BbJAep)l(aTb IIIX, MeTanJ1, 

1113 KOTOporo CAenaHbl AeTanH, AOJ1)1(eH 6btTb 

OAHOBpeMeHHO np01.4HbiM Ill nnaCTii1"4HbiM, 

HO B npHpOAe TaKHe CBOHCTBa 1.4aCTO 

npoTHBope1.4aT APYr Apyry. HoabtH MaTepHan 

C03AaH c noMOW,bto nps:tMoro na3epHoro 

Bbtpaw,HeaHHA. OH npeACTaens:teT co6oi1 

CJ10111CTbiH MeTanJ1HI.4eCKIIIH KOMn03111T, 

rAe 1.4epeAytoTCA ABa MaTepHana: "4111CTbiH 

THTaH ( MeHee np01.4HbiH1 HO 6onee 

nnacTH"4Hbtlil} 111 cnnaa THTaHa c antoMHHHeM 

Ill BaHaAHeM (6onee np01.4HbiH1 HOC HH3KOH 

nnaCTii1"4HOCTb10). li1cnbtTaHHA noKa3anH, 

"4TO 1113AenHe 1113 HOBOro MaTepHana 6yAeT 

BbtAep)I(HBaTb 6onbWHH ypoeeHb yAapHbtX 

Harpy30K. Pa3pa60TKY CMOryY HCnOJ1b30BaTb 

B KOpa6eJ1bHOH1 CYAOCTpOHTeJ1bHOH, 

KOCMHI.4eCKOH H aBHai.IHOHHOH OTpacnAX 

npOMbiWJ1eHHOCTH. 

• npeACTaBJ1eHa aBTOMaTH3HpOBaHHaA 

cHcTeMa CAnP-K, no3aons:ttow,as:t a 3-5 pa3 

6btcTpee npoeKTHpoeaTb KOHCTPYKLIHH 

Kopnyca coepeMeHHbtX MopcKHX CYAOB 

no pOCCHHCKHM H Me)I(AyHapOAHbiM 

cTaHAapTaM. Pa3pa6oTKa BKntol.4aeT 

opHrHHanbHOe no AJ1A npoeKTHpoeaHHA 

KOHCTPYKLIHH Kopnyca KpynHOTOHHa)I(HbtX 

TpaHcnopTHbiX CYAOB neAOBOro Knacca H 

neAoKonoe. BHeApeHHe CAnP-K a npaKTHKY 

KOHCTpyKTopcKHX 6topo cyAOCTpOHTenbHoro 

npocJ>HnA npHBeAeT K yMeHbWeHHIO 

nocTpOei.4HOH CTOIIIMOCTH CYAHa H 

K nOBbJWeHHIO ero 3cJ>cJ>eKTIIIBHOCTIII 

a 3KcnnyaTai.IHH. 

BonrorpaACKMM rocyAapCTBeHHbiM 
TeXHM'IeCKMM yHMBepcMTeT 

Pa3pa6oTaHa Hoeas:t TexHonorHA C03AaHHA 

HeCTHpatou.t,HXCA noKpbtTHH. MeTOAHKa 

no3eonAeT nonyl.4aTb pAA yHHKanbHbtX 

MaTepHaJ10B1 np01113BOACTBO KOTOpbtX 

KJ1aCCHI.4eCKHMIII MeTOAaMH 6btJ10 HeB03MO)I(H0. 

0AHHM 1113 HHX ABJ1AeTCA C03AaHHe TBepAbiX 

cnnaBOB HeTpaAHI.IHOHHOrO COCTaBa B BHAe 

noKpbtTHA Ha noeepxHOCTH AeTaneV.. 

C nOMOW,biO B3pb1BHOrO npeCCOBaHHA MO)I(HO 

nonyl.4aTb 3aroTOBKH c nnoTHOCTbto AO 99% 
OT TeopeTHI.4eCKIII B03MO)I(HOH. )TOT MeTOA 

HaH6onee BOCTpe6oeaH npH C03AaHHIII 

aHTH$pHKI.IIIIOHHbiX1 TO eCTb HeCTHpatoW,IIIXCA, 

MaTepHanOB AJ1A aTOMHOrO, He$TeXHMHI.4eCKOrO 

H Apyroro MaWHHOCTpoeHHA. 



A.nst pa3BHTHst MaWHHOCTpOHTe.nbHoro KOMn.neKca 

(aBHaCTpoeHHe, CYAOCTpoeHHe, aBTOM06H.necTpoeHHe H HHble) 

~EHTPbl 

TPAHCCDEPA TEXHOnOrMM 

MocKOBCKMM +M3MKO-TeXHM'4eCKMM 

MHCTMTYT (Ha'-'MOHal1bHbiM 

MCC11eAOBaTel1bCKMM YHMBepCMTeT) 

npoBeAeHbl r.1CnbiTaHr.1SI HOBOrO 

nepcneKTr.1BHoro KOHeepTonnaHa 

C 803MO)I(HOCTbiO BepTr.1KanbHOrO B3neTa 

r.1 nocaAKr.1, KOTOpbiH MO)I(eT 6b1Tb none3eH 

AnSI ~enelil apKTr.1YecKoro HayYHoro cf>noTa. 

MocKOBCKHM aaMa'-'MOHHbiM MHCTMTYT 

( Ha'-'MOHal1bHbiM MCC.neAOBaTe.nbCKMM 

YHMBepCMTeT) 

Pa3pa6oTaHo r.1 3anaTeHTOBaHo 

HHHOBa~r.10HHOe KpblnO AnSI 6ecnHnOTHHKOB, 

KOTOpoe COCTOHT H3 SIYeHCTbiX naHeneJil, 

B3ar.1MHO ycHnr.-~eaiOW.HX APYr Apyra, a TaK)I(e 

TexHonorr.-~SI ero H3roToeneHr.1SI. Pa3pa6oTKa 

MO)I(eT npr.1MeHSITbCSI 8 KaYeCTBe CBSI3YIOW,ero 

3BeHa npH H3rOTOBneHHH TpexcnOHHbiX 

06WHBOK. 3TO n03BOnHT MHHHMH3r.1pOBaTb 

pyYHOH TPYPv YTO ycKopHT npo~ecc c6opKr.1 

Kpblna 6ecnr.-~noTHHKa. 

HM>KeropoACKMM HO"' 

• Hana>KeHo npoH3BOACTBO HMnopTo-

3aMew,aiOw.ero o6opyAoBaHr.1SI AnSI 

TeCTr.1pOBaHHSI aBTOM06r.1nbHOH 3neKTpOHHKr.1. 

C nOMOW,biO HOBOH npOAYK~HH MO)I(HO 

TecTr.-~poeaTb AaTYHKH napKTpOHHKa, 

oceew.eHHe r.1 noACBeTKy, KaMepbl 3i1AHero 

r.1 nepeAHero Br.1Aa, npr.-~BOAbl, ynpaenSieMble 

MexaHr.13Mbl r.1 Apyr~o~e 3neKTpOHHble 

KOMnOHeHTbl aBTOM06HnSI. npOAYKT 

npeACTaBnSieT AnSI pbiHKa 6onbWOH HHTepec, 

TaK KaK paHee nOA06Hoe o6opyAOBaHHe 

nocTaBnSinH TOnbKO r.1HOCTpaHHble KOMnaHHH. 

• Co3AaH KOMnneKc o6opyAoBaHHR AnSI 

nOBbiWeHHSI 6e3onaCHOCTr.1 BOAHOrO 

TpaHcnopTa. OH e nocTOSIHHOM pe)I(HMe 

oTcne)l(r.1BaeT pa6oTy XOAOBOH YaCTr.1 cyAHa 

6ecKOHTaKTHbiM cnoco6oM r.1 3apaHee 

onoeew.aeT 3KHna)l( o pr.-~cKe Kopa6ne­

KpyweHHSI. B OCHOBe pa3pa60TKr.1 ne)l(aT 

AaTYHKr.1, pa6oTa10w,r.1e e AHana3oHe 

ceepxBbiCOKr.1X YacToT (CBY). OnbiTHbiH 

o6pa3e~ y)l(e ycTaHoeneH H npoXOAr.1T 

TecTr.-~poeaHHe Ha yye6HoM cyAHe Bon)l(cKoro 

yHr.-~eepcr.-~TeTa BOAHoro TpaHcnopTa. 

Pe3ynbTaTbl H3MepeHr.1H e peanbHOM epeMeHH 

OT06pa)l(aiOTCSI Ha npH60pHOH naHenH 8 

KanHTaHCKOH py6Ke. 

MHlKMHMPMHrOBbiE ~EHTPbl 

CaMapcKMM Ha'-'HoHanbHbiM MccneAOBaTel1bCKMM yHMBepcHTeT 

MM. aKaAeMMKa c. n. Koponeaa 

npeAnO)I(eHa r.1HHOBa~HOHHaSI pa3pa60TKa, n03BOnSIIOUJ,aSI COKpaTHTb Cp0Kr.1 HeKOTOpbiX TeXHOnOrHYeCKHX 

3TanOB r.13rOTOBneHr.1SI AeTaneJil AnSI CaMoneTOB Ha 50%. npH 3TOM TOYHOCTb npOH3BOACTBa 6yAeT COXpaHeHa, 

a no HeKoTopbiM no3H~HSIM Aa>Ke craHeT BbiWe. AeTanH r.1 y3nbl AnSI a3pOKOCMr.1YecKolil TeXHHKH 6yAYT 

BblpaUJ,r.1BaTb C nOMOW,biO aAAr.1Tr.18HbiX TeXHOnOrr.1H. 30-neYaTb n03BOnHT HCnOnb30BaTb TOnbKO TO KOnHYeCTBO 

MaTepHana, KOTOpoe Tpe6yeTCSI AnSI KOHKpeTHOH AeTanr.1. 6narOAapS1 3TOMY 6yAeT CHH)I(eH sec rOTOBOH 

npoAYK~HH, YTO oco6eHHO aKTyanbHO AnSI aBHa~HOHHOH npOMbiWneHHOCTr.1. 
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.Q/lfl PA3BIIITIIIfl 
015PAI5A Tbl BAIOW.ErO 
Ill XIIIMIII'-IECKOrO nPOIII3BO.QCTB 

nPOrPAMMA ccnPMOPMTET -2030» 

Hal.lMOHanbHbiM MccneAOBaTenbCKMM 
ToMCKMM nonMTexHM.,.eCKMM yHMaepcMTeT 

CHHTe3HpoaaHbt Bbtcotco3HTponHtitHbte cnnaabt 

AnJI o ,.HCTKH BOAOPOAa, a TaKJKe pa3pa6oTaHa 

CHCTeMa MaTeMaTH ... eCKOrO MOAe11HpoaaHHR, 

KOTOpaR n03BOJ1ReT aHanH3HpOBaTb 

H noA6HpaTb cocTaa cnnaaa AJlR nony,.eHHR 

MaTepHanoa c yny,.weHHbiMH c aoiitcTBaMH 

6e3 MHOrO ... HCJleHHbiX 3KCnepHMeHTOB. 

3To ynpo114aeT Hcnonb30&aHHe BOAOPOAa 

B Ka ... eCTBe HCTO,.HHKa 3HeprHH. 

6enropOACKMM rocyAapCTBeHHbiM 
TexHonorM.,.eCKMM yHMaepcMTeT 

MM. B. r. Wyxoaa 

Pa3pa6oTaHo aHTHcl>oynHHroaoe (3a114HU4ato114ee 

OT 6HOKOppo3HH) notcpbiTHe arperaTOB 

H o6opyAOBaHHR AJlR 3KCnnyaTa4HH 

B arpeCCHBHOH BOAHOH cpeAe. 0HO TaKJKe 

noMoJKeT coxpaHHTb MaTepHanbt a ycnoBHRX 

AflHTellbHOrO B03AeHCTBHR 60JlbWOrO 

KOJlH ... eCTB& 6&KTepHtit, MHKpoopraHH3MOB H 

BOAOpocnetit . MacwTa6Hbte o6pa34bt npoXOASIT 

HCnbtTaHHR B peaJlbHbiX YCilOBHSIX - B 6yxTe 

PbtHAa ocTpoaa PycctcHtit (BnaAHBOCTOK). 

MocKOBCKMMnonMTeXHM.,.eCKMM 
YHMaepcMTeT 

nony ... eHbl o6pa34bl TOHKOnlleHO...HbiX 

MaTepHanOB AJlR HaH03JleKTpoHHKH, KOTOpble 

nOMOryT C03A&Tb 3Hepro~KTHBHble H 

3KOJ10floNectcH ... HCTble yCTpotitcTBa B aBTOMo6Hne­

H paKeTOCTpoeHHH. MaTepHanbl HMetoT 

noTeH4HallbHoe npHMeHeHHe B HellHHeHHOH 

onTHtce, TaK teaK 06Jla,o.atoT CBOtitcTaaMH 

orpaHH ... HTenetit lla3epHOI'"O H311~eHHR, ~0 MOJKeT 

6b1Tb rtone3HbtM AJlR 3aU4HTbt rna3 ne~Htcoa, 

npH6opoa Ha caMoneTax H KOCMH,.ecKHX 

annapaTax OT na3epHoro H3ny,.eHHR. 

BonrorpaACKMM rocyAapcTaeHHbiM 
TeXHM.,.eCKMM yHMaepcMTeT 

npeAflOJKeHa TeXHOilOrHR C03AaHHR CllOHCTbi X 

MeTa/1110- HHTepMeTallllHAHbiX KOMn03H4HOHHbiX 

MaTepHallOB C npHMeHeHHeM CBapKH B3pbtBOM. 

TatcHe MaTepHanbt, noA06Ho npHpOAHotit 

patcywtce, COCTORT H3 MHOJKeCTBa 

... epeAYIOU4HXCR, pa311H,.HbiX n o CBOHCTBaM 

TOHKHX ClloeB H B nepcneKTHBe MOryT 6b1Tb 

HCnOilb30BaHbl B 3HepreTH ... ecKHX yCTaHOBKax, 

KpHoreHHOM H Tenneto6MeHHOM o6opyAOBaHHH 

B Ka ... eCTBe Tenll03aU4HTHbiX 6apbepoB, 

H3HOCOCTOHKH X n otcpbiTHH,JKaponpo,.Hb1X 

H JKapocTOHKHX MaTepHanOB. npeAJlOJKeHHaR 

TeXHOilOrHR n 03BOJ1HT 3Ha ... HTellbHO COKpaTHTb 

pacxoA Aeci>H4HTHbiX H AOporocTORU4HX 

MaTepHallOB H MOJKeT 6b1Tb OCBOeHa Ha 6a3e 

cyt14eCTBYIOU4HX MeTannyprH ... eCKHX 

npeAnpHRTHH, rAe HMetoTCR o6bt,.Hble 

npotcaTHble H TepMH ... eCKHe ~aCTKH. 

ce ... eHOBCKMM YHMBepCMTeT 

Co3AaHbt «YMHbte)) nonHMepbt AflR 40-ne,.aTH 

AeTanetit KOCMH ... eCKHX annapaTOB, cl>opMy 

KOTOpbtX MOJKHO 4e11eHanpaBJ1eHHO MeHSITb 

HarpeBOM. no npo ... HOCTH Ha pa3pb1B HOBble 

nOilHMepbl npeBOCXOART cy114eCTBYIOU4He 6onee 

.. eM Ha 60%, BbiAepJKHBatoT TeMneparypy AO 

462-541° C H paAHa4HOHHoe B03AeHCTBHe. 1;1x 

MOJKHO HCnOilb30BaTb npH C03AaHHH CaMOpa3-

BOpa,.HBaiOU4HXCR Ha op6HTe KOCMH ... eCKHX 

KOHCTPYK4Htit. EC11H Hcnonb3o aaTb TexHonorHto 

npH CTpoMTellbCTBe KOCMH ... ecKMX annapaTOB, 

OHM CMOrYT npopa6oTaTb Ha OKOI103eMHOH 

op6MTe 6e3 noTepH 3KCnnyaTa4HOHHbiX CBOHCTB 

6onee 10 neT. 



AnR pa3BHTHR o6pa6aTbiBatoU4ero H XHMHI.fecKoro npoH3BOACTB 

HAY"'H0-06PA30BATEnbHbiE 
UEHTPbl MHPOBOrO YPOBH~ 

Pa3pa6oTaHbl AOCTynHble no CTOHMOCTH 

KaTanH3aTOpb11 KOTOpble MOryT 3cpcpeKTHBHO 

YAanRTb HenpeAenbHble yrneBOAOPOAbl H3 

HecpTH npH 6onee HH3KHX TeMneparypax H 

AaBneHHRX, -.eM 3TO AenaeTcR Tpa,o.HI..IHOHHO. 

3TOT npOI..IeCC yny'lwaeT Ka'leCTBO 

HecpTenpOAYKTOB H n03BOJ1ReT HCnOJ1b30BaTb 

nony'leHHble npOAYKTbl rHApHpOBaHHR 

A/lR CHHTe3a HOBbiX BeU4eCTB. 

nA&OPATOPMM 
MMPOBOrO YPOBH~ 

Ha...,MoHanbHbiM MccneAOBaTenbCKMM 
ToMCKMM nonMTeXHM'IeCKMM yHMBepcMTeT 

Pa3pa6oTaHbl KOHI..IenryanbHO HOBble 

MeTOAOJ10rH'leCKHe nOAXOAbl K AH3aHHY cynpa­

MOJ1eKynRpHbiX aHCaM6neH, B TOM 'lHCne 

yHHKanbHbiX nopHCTbiX MaTepHanoe. 

3TH TeXHOJ10rHH n03BOJ1RIOT cpopMHpOBaTb 

wHpOKHH PRA cynpaMoneKynRpHbiX CTPYKTYP 

3ap,aHHOH reoMeTpHH H c HY>KHbiMH ceoi:1cTBaMH. 

U.EHTPbl TPAHCCDEPA TEXHOnOrMM 

Ha...,MoHanbHbiM MccneAOBaTenbCKMM HM>KeropoACKMM rocyAapcTaeHHbiM 
YHMBepCMTeT MM. H.H. no6a'leBCKoro 

Pa3pa6oTaH MaTepHan AJ1R nnacTMaccoBbiX H3AenHH c yny-.weHHbiMH caoi:1cTBaMH. MoAHcf>HLIHPOBaHHbiH 

nHTbeaoi:1 ABYXKOMnoHeHTHbiH nonHypeTaH - yAaponpo'lHbiH, >KeCTKHH, ycTOH'lHBbiH K orHto, Tenny 

H ynbTpacpHonery. MaTepHan nonHOCTbiO H3rOTOBJ1eH H3 OTe'leCTBeHHbiX KOMnOHeHTOB, 'lTO n03BOJ1HT 

3aMeCTHTb nonHypeTaHbl, HMnOpT KOTOpbiX HeB03MO>KeH HJ1H 3aTpyAHeH. 

An~ PA3B~T~~3nEKTPOH~K~ 

nPOrPAMMA «nPMOPMTET -2030» 

Ha...,MoHanbHbiM MccneAoBaTenbCKMM HM>KeropoACKMM rocyAapcTBeHHbiM 
YHMBepCMTeT MM. H.H. no6a'leBCKoro 

0TKpb1T 3cpcpeKT nOBbiWeHHR KOHI..IeHTpai..IHH 

HOCHTeneH 3apRAa B nonynpOBOAHHKaX npH 

HCCJ1eAOBaHHH OKCHAa rannHR. 

nonynpOBOAHHKOBble MaTepHanbl RBJ1RIOTCR 

'laCTbiO aHanorOBOH H LIHcf>poBOH 3J1eKTpOHHKH. 

lil3-3a nOCTORHHO pacryU4HX Tpe6oBaHHH 

K MOU4HOCTH 3J1eKTpOHHbiX ycTpOHCTB nOBbiWaeTCR 

cnpoc Ha ceepxwHpOK030HHble nonynpoBOAHHKH. 

YAanOCb He TOJ1bKO AOCTH'lb AOCTaTO'lHOH A/lfl 

C03AaHHfl npH60pOB KOHI..IeHTpai..IHH 3J1eKTpOHOB, 

HO H npeBbiCHTb ee 3a C'leT cnei..IHcf>HKH npOI..IeCCOB, 

npoHCXOARU4HX npH HMnnaHTai..IHH. PaHee TaKoro 

3cpcpeKTa HHrAe B MHpe He Ha6ntoAanOCb. Hoeoe 

3HaHHe He06XOAHMO A/lfl C03AaHHfl npH60pOB 

cneAYIOU4ero noKoneHHR A/lfl CHJ10BOH 

3neKTpOHHKH H APYrHx oTpacnei:1 TeXHHKH. 
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AJ151 PA3B~T~51 CTPO~TEnbCTBA 

HAY"'HO-O&PA30BATEJlbHbiE 
~EHTPbl MMPOBOrO YPOBH.SI 

HOI.\ « HHHoaal-'MOHHble peweHMA a AnK» 

Co3AaHa ycTaHOBKa AllR ycKopeHHoro 

npOH3BOACTBa npO"'HbiX rHnCOBbiX 6/lOKOB. 

YcTpOHCTBO HO)I(eT pa6oTaTb B TOM "'HC/le 

H C CblpbeH H3 OTXOAOB XHHH"'eCKOrO 

npoH3BOACTBa. I.1HHOB8U,HOHHoe ycTpoHCTBO 

HaHAeT npHHeHeHHe B CTpoHTellbCTBe KaK 

npH B03BeAeHHH 3A8HHH, TaK H BllarOCTOHKHX 

He)I(KOHH8THbiX neperopoAOK. 

0 

nPOrPAMMA 
ccnPMOPMTET -2030» 

., 

Pa3pa6oTaHa yHHKallbHaR TexHonorHR, KOTopaR 

nOHO)I(eT 3a~HTHTb Kpb1WY OT CblpocTH, AO)I(AR 

H nary6HOrO B03AeHCTBH11 COJlHe"'HOrO CBeTa 

Ha HaTepHan KpoB11H. C03A8H KOHn03HT AJ1A 

noKpbiTHA )l(e/1e3HbiX KpbiW Ha OCHOBe 

CoeAHHeHHH BHCHyYa, B8H8AHR H U,HpKOHHA 

(BiV04/ Zr02), KOTOpbiH OTpa)l(aeT 6onee 
nOilOBHHbl ny"'eH COJlHU,a B 6/lH)I(HeH 

HHct>paKpaCHOH 06JlaCTH. npH 3TOH HarpeaaeTCR 

llHWb noaepXHOCTb KpbiWH, a TeHneparypa 

BHyYpeHHeH "'aCTH KpOBilH nOAAep)I(HBaeTCR 

Ha 12 rpaAyCOB HH)I(e. noKpbiTHe nOBbiCHT 

H3HOCOCTOHKOCTb H TenllOH3011RU,HIO, 

n03B0/1HT COKpaTHTb 3Heprono'Tpe61leHHe. 

·y , 
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~EHTPbl 

TPAHCCDEPA TEXHOnOrMM 

Hal-'MOHal1bHbiM MccneAOBaTenbCKMM 
yHMaepcMTeT « MocKOBCKMM 
rocyAapCTBeHHbiM CTpOMTel1bHbiM 
YHMBepcMTeT» 

Pa3pa6oTaHa a3pOAHHaHH"'eCKaR Tpy6a, 

KOTopaJ'I He HMeeT aHanoroa. 0Ha C03AaeT 

HMHT8U,HIO HHOroypOBHeaoro 06AYB8 MOAelleH 

3AaHHH, HOCTOB H ApyrHX KOHCTpyKU,HH 

All"' npoaepKH npo"'HOCTH H YR3BHMOCTH 

a peanbHbiX yCJloBHJ'IX. 

UEHTPbl 
TPAHCCDEPATEXHOnOrMM 

~· f 

/ . 

HHL\ <<Kyp~aToacKMM MHCTMTYT» 

I 

npeAJ10)I(eHO HCnOilb30B8Tb opraHH"'ecKHe 

OTXOAbl All A yKpenneHH11 nO"'Bbl nepeA 

crpoHTellbCTBOH. MeTOA 6Hou,eHeHTaU,HH 

Hcnollb3yeT pacnpocTpaHeHHble a npHpoAe 

6aKTepHH, KOTOpble KpHCTaJ111H3YIOTCJ'I 

H cnoco6Hbl 3ano11HATb npoMe)l(yYKH He>KAY 

"18CTHU,8HH nO"'Bbl C BbiCOKOH npo"'HOCTbiO. 

TexHonorHA 3KonorH"'Ha H aocrpe6oaaHa 

All"' npeAOTBpa~eHHR pa3)1(H)I(eHHR nec"'aHoro 

rpyHTa, peHOHTa Tpe~HH B U,eMeHT06eTOHHbiX 

KOHCTPYKU.HJ'IX, yMeHbWeHHR 3po3HH 

H npeAOTBpa~eHHR npou,eccoa pa3pyweHHJ'I 

CK/lOHOB. 



---- ,. 

Afl.s:l PA3B~T~.fl nP~50POCTPOEH~.fl 

nA&OPATOPMM 
MMPOBOrO YPOBHJI 

CaHKT-neTep6yprcKMM rocyAapCTBeHHbiM 
3neKTpOTeXHM'IeCKMM YHMBepCMTeT n3TH 

( 

• npoAeMOHCTpHpOBaH 3cpcpeKT HaBeAeHHOrO 

He/lHHeHHOro CABHra cpa3bl BOilH, KOTOpbiH 

MO>KHO HCnOI1b30BaTb A11A C03AaHHA 

KOMnaKTHbiX cpa30BpalL\aTe/1eH Ha npHH~Hnax 

Mar HOHHKH. TaKHe 3/leMeHTbl MoryT HaHTH 

npHMeHeHHe npH nocTpOeHHH HCKYCCTBeHHbiX 

HeHpOHHbiX CeTeH, BbiYHC/lHTe/lbHbiX 

ycTpOHCTB, a TaK>Ke npH pa3pa60TKe 

cpH3HYeCKHX pe3epayapHbiX KOMnbJOTepOB. 

• Pa3pa6oTaHa onTHYecKaH AYeHKa naMATH, 

KOTOpaA npeACTaB/lAeT C060H KO/lb~eBOH 
MHKpope30HaTop, cnoco6Hb1H nOA AeHCTBHeM 

/1a3epa H3MeHATb CBOH xapaKTepHCTHKH 

H AeMoHcTpHpoaaTb ABa pa311HYHbiX 

CTa6HilbHbiX COCTOAHHH. ,lJ,aHHaA pa3pa60TKa 

MO>KeT HCnOI1b30BaTbCA A/lA KOHCTpyHpOBaHHA 

onepaTHBHOH naMATH OnTHYeCKHX 

KOMnbJOTepoa H APYrHx BbiYHCilHTellbHbiX 

ycTpOHCTB HOBOrO nOKO/leHHA, KOTOpble 

B CBOeH pa6oTe HCnOI1b3YIOT npHH~Hnbl 

PaAHocpoTOHHKH. 

Hl.(MY «l.(eHTP ~OTOHMKM» 

Pa3pa6oTaH KOMnaKTHbiH nonHonoaopoTHbiH 

MHKpoaonHOBbiH PaAHOMeTp, no3BOI1AIOL4HH 

Ha611JOAaTb Bb16paHHbiH yYaCTOK He6a B TeYeHHe 

AOnroro apeMeHH H o6naAaJOL4HH nyYweV. 

YYBCTBHTe/lbHOCTbiO, YeM npeAWeCTBYIOL4He 

pa3pa6oTKH. PaAHOMeTp nOAAep>KHBaeT 

yAaneHHoe ynpaaneHHe H MO>KeT nepeAaBaTb 

3aperHcTpHpoaaHHble AaHHble HanpAMYJO a 

KOMnbJOTep. npH6op y>Ke ycTaHOB/leH Ha KpbiWe 

MocKoacKoro rocyAapcTBeHHoro TeXHHYecKoro 

yHHBepcHTeTa HM. H. 3. 6ayMaHa H Hcnonb3yeTcA 

B HayYHbiX H o6pa30BaTe/1bHbiX ~e/lAX. 

nPOrPAMMA 
«nPMOPMTET -2030>> 

CaHKT-neTep6yprcKMM rocyAapcTBeHHbiM 
yHMBepcMTeTa3pOKOCMM'IecKoro 
npM60pOCTpOeHMA 

3aperHcTpHpoaaHa yHHKanbHaA HayYHaA 

ycTaHOBKa A11A TeCTHpoaaHHH o6opyAoBaHHA 

A::~poKOCMHYeCKHH cTeHA Space Wire. 0Ha 

npeAHa3HaYeHa AJ1A HCC/leAOBaHHA, 

cepTHcpHKa~HH H TeCTHpOBaHHA o6opyAOBaHHA, 

pa6oTa1014ero B COOTBeTCTBHH CO CTaHAapTOM 

SpaceWire-RUS. YcTaHOBKa no3aonAeT 

npOBOAHTb HayYHble HCC/leAOBaHHA, CeTeBble 

pacYeTbl, aHa/1H3 3arpy3KH 6opTOBbiX CeTeH, 

nepBHYHYIO 0Tpa60TKY 6opTOBbiX npHilO>KeHHH 

A/lA nepcneKTHBHbiX /leTaTe/lbHbiX 

H KOCMHYeCKHX annapaTOB. 

Ha~MoHanbHbiM MccneAoBaTenbCKMM 
YHMBepCMTeT «MH3T» 

Pa3pa6oTaH cnoco6 noBbi WeHHA 3/leKTpHYecKoH 

«3cpcpeKTHBHOCTH» KpHCTa/1/108 y-rllH~HHa nyYeM 

llOKa/lbHOH MeXaHHYeCKOH nOilHpOBKH. 

MexaHHYecKaA nonHpoaKa y-rnH~HHa ynyYwaeT 

ero nbe303/1eKTpHYeCKHe CBOHCTBa, a 3TO 

B CBOIO OYepeAb MO>KeT npHBeCTH K YCH/leHHIO 

YYBCTBHTellbHOCTH AaTYHKOB H 3cpcpeKTHBHOCTH 

ycTpOHCTB AJ1A c6opa 3HeprHH. npoAe/laHHaA 

pa6oTa Ba)I(Ha AJ1A C03AaHHA 6HOCOBMeCTHMbiX 

3/leKTpOMeXaHHYeCKHX ycTpOHCTB Manoro 

pa3Mepa. 



Afl.s:l PA3BIATIA.s:l MIAKP0311EKTPOHIAKI!1 

MOnOAE>KHbiE 
nA&OPATOPMM 

Ha.,.MoHanbHbiM MccneAOBaTenbCKMM 
ToMCKMM rocyAapcTBeHHbiM yHMaepc~oneT 

3anyU4eHO HHHH- npOH3BOA CT80 AeTeKTOpOB 

H080f0 noKOileHHA, KOTOpbte ycTaH08AT 

8 o6opyAo 8aHHe AJ1A CKI-1<1> H 8 annaparypy 

Knacca « HeracaMeHC». 06opyA08aHHe 

n038011AeT CoeAHHATb CeHCOpbt C 311eKTpoHHKOM 

c~HTblBaHHA AaHHblX AJ1A a~>~nonHeHHA 

HaCWTa6Horo npoeKTa. nnaHHpyeTCA BblnycK 

nep8btX o6pa340B HOBblX AeTeKTOpoB 

npoHbtWileHHOfO, HeAH4HHCKOfO H Hay~HOfO 

Ha3Ha~eHHA. 

LIEHTPbl 
TPAHCCDEPA TEXHOnOrMM 

l,4eHTP TpaHc+epa TexHonorMii ToMCKoro 
rocyAapcTaeHHoro yHMaepcMTeTa 

Pa3pa6oTaHbl KepaHH~eCKHe HaTepHanbl, 

Heo6XOAHHble All A H3fOTOB/1eHHA KOpnyco8 

HHKp03/1eKTpoHHblX KOHnOHeHT08, Ha OCH08e 

OTe~e<:TBeHHblX H CXOAHHK08. Pe4enrypa 

n ocTaB/1eHa Ha npoH3BOACT80, nony~eHbl 

KepaHH~ecKHe HaCCbl C XapaKTepHCTHKaHH, 

npe80CXOAAU4HHH 3apy6e)ICHble aHanOrH. 



AJlfl PA3B'-1T'-1fl <I>YHAAMEHT AnbHbiX 
HAY'-IHbiX '-1CCJ1EAOBAH'-1ill 

HaQMOHanbHbiM MccneAOBaTenbCKMM 
ToMCKMM rocyAapcTBeHHbiM yHMaepcMTeT 

Co3AaHbl HOBbl e paAHaLV10HHO-CTOHKHe 

ceHcopbl A11R ycTaHOBKH Knacca Meracai:leHc -

HCTO~HHKa CHHxpoTpOHHoro 1113ny~eHIIIA CKIII<J>. 

6narOAapA 3Ha~IIITeJ1bHOH ycTOH~IIIBOCTIII 
K Pa.AIIIa~HIII, a TaK)I(e coxpaHeHIIIIO 

pa60TOCnOC06HOCTIII B WlllpOKOM 

TeMneparypHoM Alllana3oHe, HOBble AeTeKTOpbl 

MOryY HaHTIII npHMeHeHIIIe B KOCMOCe 

(Ha BHeWHeiil 06WIIIBKe KOCMH~eCKIIIX cnyTHIIIKOB 

AJ1A KOHTp011A PaAHa~HOHHOrO <J>oHa) 

Ill Ha 06beKTaX aTOMHOH npOMbiWJleHHOCTIII. 

nPOrPAMMA «nP~OP~TET -2030» 

HaQMOHanbHbiM MccneAOBaTenbCKMM 
HM>KeropoACKMM rocyAapCTBeHHbiM 
YHMBepCMTeT MM. H.M. no6a'leBCKoro 

BnepBble e Pocc111111 nony~eHbl npo3pa~Hble 

KepaMHKIII, KOTOpble ynpoW,aiOT TeXHOJlOrllllll 

1113rOTOBJleHHA Jla3epHbiX CIIICTeM, CHIII)I(aiOT IIIX 

CTOIIIMOCTb Ill np111 3TOM nOBbi WaiOT Ha.Ae)I(HOCTb. 

K npHHepy, «BbiCTpen» TaKIIIM na3epoM e TY~Y 
B03AYWHbiX OTXOAOB n03BOJ1111T onpeAeJ1111Tb 

KOH~eHTpa~HIO BpeAHbiX BeW,eCTB 

B aTMOC<J>epe. non111KpiiiCTaJ1J1H~eCKaA 
CTpyKrypa KepaMIIIK ynpow,aeT TeXHOJlOrllllll 

1113rOTOBJleHHA, CHIII)I(aeT CTOIIIMOCTb Ill np111 3TOM 

nOBbiWaeT Ha.Ae)I(HOCTb Jla3epHbiX CIIICTeM, 

KOTOpbl e npHMeHAIOTCA B MeAH~HHe, 

npOMbi WJleHHOCTIII Ill <J>YHAaMeHTaJlbHbiX 

Hay~HbiX IIICCJleAOBaHIIIAX. 

nepMCKMMHaQMOHanbH~M 
MCCneAOBaTenbCKMM nonMTeXHM'IeCKMM 
yHMBepcMTeT 

Pa3pa6oTaH MeTOA BOCCTaHOBJleHHA 

CTaTHCTH~eCKIII 3KBIIIBaJ1eHTHOH 30-MOAeJllll 

nopHCTOH MIIIKpOCTpyKyYpbl no 20-

111306pa)l(eHHIO nonepe~Horo ce~eHIIIA 
C nOMOW.biO HeHpOHHOH ceTH. 3Kcnep111MeHTbl 

noKa3aJ1111, ~TO BIII3YaJ1bHbl e Ill KOJllll~eCTBeHHble 

O~eHKIII peKOHCTpyHpOBaHHbiX HeHpOCeTbiO 

TpexMepHbiX MOAeneiil nOJlHOCTbiO 

COOTBeTCTBYIOT IIICXOAHbiM CTpyKrypaM, 

a CIIIHTe3 npOIIICXOAIIIT no~TIII MrHOBeHHO. 

npeAJlO)I(eHHbi H anropHTM n03BOJ1111T ycKOpHTb 

111 YAeweBHTb npo~ecc HccneAOBaHHA 

reTeporeHHbiX MaTepHanoe 6e3 noTeplll 

B Ka~eCTBe. 

Co3AaHa KapTa pacnpeAeneHIIIA M111Kpo6Horo 

6111opa3Hoo6pa3HA no~e 111 pa3pa6oTaHo 

ee6-np111110)I(eHHe «KapTa MeTareHoMa 

PocToecKoiil o6nacTH» AJ1A ero BH3yanH3ai.IHH. 

lllcnonb30BaHHe HOBOH pa3pa6oTKIII AaCT 

B03MO)I(HOCTb 1113Y~IIITb BCe pa3H006pa3He 

Ill <J>yHK~IIIIII no~BeHHOrO M111Kp06HOMa 

Ill n03BOJ1111T O~eHHBaTb reHeTH~eCKIIIH 

noTeH~IIIaJl AJ1A 3AOpOBbA Ill nllOAOPOAIIIA no~B 

C TO~ Kill 3peHHA pa3H006pa3HA B HeH )I(IIIBbi X 

opraHH3MOB. B AallbHeiilweM TaKHe KapTbl 

MO)I(HO 6yAeT CAenaTb 111 AJ1A ApyrHx perHOHOB 

CTpaHbl. 
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nA&OPATOPMM 
MMPOBOrO YPOBHJI 

MocKOBCKMM rocyAapcTaeHHbiM 
YHMBepCMTeT MMeHM M.B. noMOHOCOBa 

OnpeAelleHbl ypoBHH HaKonneHHst 111 HCT04HHKH 

noTeH'-'HallbHO TOKCH4HbiX 3/leMeHTOB B 

AOPO)I(HOH nblllH e 3anaAHOM 111 BocT04HOM 

OKpyrax MocKBbl. nony4eHHble pe3yllbTaTbl 

MOryY 6b1Tb Hcnollb30BaHbl AfiSI yny4weHHst 

CHCTeMbl y6opK111 AOpor KOMMyHallbHbi MIII 

Clly)l(6aMH. 0HH noKa3a11111 He06XOAIIIMOCTb 

BK11104eHHst AOPO)I(HOH nblllH 111 ee 
rpaHyllOMeTp1114eCKHX cppaK'-'HH B CIIICTeMy 

3K0110ro-reOXHMH4eCKOrO MOHHTOpHHra 

ropOACKOH cpeAbl . 

ncKOBCKMM rocyAapCTBeHHbiM 
yHMaepcMTeT 

Pa3pa6oTaHo Hoeoe o6opyAoBaHHe A/lSI 

MOHIIITOpHHra COCTOSIHIIISI MHKpOBOAOpOCileH 

Ill 3K0110rH4eCKOrO MOHIIITOpHHra BOAHbiX 

06'beKTOB, nOABep)l(eHHbi X aHTponoreHHOH 

Harpy3Ke. lilcn011b3YSI Bbi COK04YBCTBHTellbHble 

MeTOAbl 1113MepeHHSI cpn yopec'-'eH'-'11'111'1 

X110pOcpH1111a Ill OnTH4eCKOe o6opyAOBaHI!Ie, 

y4eHble CMOryY O'-'eHHTb COCTOSIHHe 

MHKpOBOAOpOCileH B BOAOeMe, a 3Ha4HT 

Ill COCTOSIHHe BOAHOH 3KOCHCTeMbl B '-'eJlOM. 

AaHHble npH6opb1 MoryT 6b1Tb eocTpe6oeaHbl 

Hay4HO-o6pa30BaTellbHbiMH Ill nplllpOAO­

oxpaHHbi MH opraHH3a'-'IIISIMH B '-'ellSIX H3y4eHIIISI 

3K0110rH4eCKOrO COCTOSIHHSI BOAHbi X CIIICTeM. 

\ 

HAY'IHO-O&PA30BATIEI1bHbiE 
~EHTPbl MMPOBOrO YPOBHJI 

HO~ «Ceaep: TeppMTOpMR 
YCTOM"4MBOrO pa3BMTMSI» 

B CanexapAe npo6ypeHbl nepBble TPIII 

rHAporeonorH4eCKHe CKBa)I(HHbl. CKBa)I(I!IHbl 

npo6ypeHbl B HaHMeHee 1113y4eHHbiX 

e rHAporeonorH4eCKOM nnaHe y4aCTKax 

ropOAa Ha rny6111He OT 10 AO 25 MeTpOB. 0HIII 

npeAHa3Ha4eHbl AfiSI npoBeAeHHSI Ha61110AeHIIIH 

3a ypOBHeM nOA3eMHbiX BOA Ill IIIX XHMH4eCKHM 

COCTaBOM.Pe3yllbTaTbiHCCJ1eAOBaHHH 

n03BOJ1SIT npaBHilbHO npoeKTIIIpOBaTb 

ropoACKHe o6'beKTbl 111 npeAynpe)I(AaTb 

aeapHHHble CHTYa'-'11111'1 e perHoHe. 

Co3AaHa onbi THast «3eneHast cTaH'-'Hst» -

OTKpbiTaSI n11011.1aAKa, KOTOpast o6ecne41!1BaeTCSI 

3a C4eT B0306HOB11SieMbi X HCT04HIIIKOB 3HeprHIII. 

6narOAapst CTaH'-'11'111'1 nOSIBHJlaCb B03MO)I(HOCTb 

npOBOAHTb HCCileAOBaHIIISI B 0611aCTH 3K0110rllllll, 

3Hepro3cpcpeKTHBHOCTH Ill HH3KoyrnepOAHOrO 

pa3BHTHSI. 3JleKTpOCHa6)1(eHHe <<3elleHOH 

CTaH'-'11111'1» He npepbiBaeTCSI Ill OCyll.leCTBJlSieTCSI 

OT COJ1He4HOH Ill 3anaceHHOH B aKKYMYilSITOpax 

3HeprHH. Ha cTaH'-'HH pa6oTaeT na6opaTopHst 

CTpOIIITellbHOH 3KOJ10rHIII Ill 3Hepro3cpcpeKTHBHOCTH, 

KOTOpast 3aHHMaeTCSI HCCileAOBaHI!IeM Ill 

npaKTH4eCKIIIM BHeApeHI!IeM 3/leMeHTOB 

«3elleHOH» cpeAbl Ill TeXHOilOrHH pecypco-

11'1 3Hepro3cpcpeKTHBHOCTH. 
.. ____ _ 
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:--~Ka6apAMHo-6anKapcKMM rocyAapcTaeHHbiM yHMaepcMTeT MM. X. M. 6ep6eKoaa 
~----

----------~- Pa3pa6oTaHbl TexHonorHst 111 ycTpOHCTBO y4eTa AHHaMHKH 3MHCCHH 111 norno11.1eHHS1 yrneKHcnoro ra3a 

cenbcKoxo3stHCTBeHHbiMIII pacTeHHSIMIII e pe)I(HMe peanbHoro epeMeHH. KoMnneKc no3eonsteT Y4HTbi BaTb 

Ill MOAe11111pOBaTb nOTOKIII yrneKHCilOrO ra3a B 3aMKHyYOM '-'HKile - Me)I(AY n04BOH, pacTeHIIISIMH 

111 aTMoccpepoH. YcTaHOBKa o'-'eHHBaeT BllHSIHHe arpoxHMHKaToe Ha pacTeHI!Ist 111 no4Bbl, a TaK)I(e 

ynpaBilSieT nollHBOM arpOKYilbTYP· 
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I HaL.II-10HaJlbHble • J. '­
nPMOPMTETbl II 

PE3YnbTATbiOnPOCA 
«HAYKA l-1 YHl-1BEPCl-1TETbl: 
OU.EHKA 3<!><!>EKTl-1BHOCTl-1 
PEKnAMHO~ KAMnAHl-11-1» 

BCEPOCCII1 t1CKII1 t1111 HTEPHET-on POC 

• 16 0 0 PECnOH.QEHTOB, Vl3 HVIX: 

78% 
cor nacHbl, ~.tTO HayKa -

nepcneKTMBHast npoct>ecc~~toHanbHast 
cct>epa e Pocc~~t~~t 

63% 

74% 
nonaraaoT, ~.tTO 

6b1Tb y~.teHbiM e Pocc~~tllt -
3TO npeCTIIt>KHO 

88% 
c~.ti!ITaiOT HayKy np~~teneKaTenbHolii 

npoct>ecc~~toHanbHoliicct>epolii 
Anst MonoAe>KIIt e Pocc~~t~~t 

cornaCHbl, ~.tTO lltHTepec K HayKe 11t 

Hay"'HbiM npocl>eCCIItSIM He06XOAIItMO 
nOAAep>KMBaTb c AeTcTea 

94% 69% 
nOAAep>Kan~~t 6bl OTMe~.taiOT pOCT 

Bba6op cct>epbl HayKM aeTop~~tTeTa y"'eHoro 
CBOII'IM pe6eHKOM B pOCCI!IMCKOM 06W,eCTBe 

I lr 

' 
t 

ft 41% 
MOnOAe>KH (18-24 neT) XOTenH 6bl ~ t nt CBSI3aTb CBOIO Kapbepy C HayKOJii 

Wt tft 11 
tt t t H t w t ft 35 



Lo1H<I>OPMAU,II10HHbiE MATEPL'fAJlbl 
no HALo150JlEE 3HA~Lo1MbiM 

MEPOnPL-151TLo151M Lo1 PE3YJlbTATAM 
HAU,Lo10HAJlbHOrO nPOEKT A 

<<HAYKA 
M YHMBEPCMTETbl>> 
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