
- APY| oe (pacuruopoBarb)l

4 CBEAEHl4fl O HAlllEOrlEE 3HAt{t4MblX PE3ytlbTATAX HAyqHblx
t4CCtlEEOBAHtltl 1,,1 PA3PA6OTOK By3A

1. Har4MeHoBaHue p*yrbraral
C@AaHue oQcpeKruBHoro MeroAa u nporpaMMHofo npoAyKra AnF oqeHKx (purepueB oQQeKrMBHocl4
pa6orbr rypdon[TarenbHbrx HacocoB AOC B pa3rugrlbrx oKcnnyaraqroHHbrx pexrMax c nprBnegeHreM
TexHo'Iof t4r HeipocereBoro y9.

2. Pe3ynhTat HaygHbrx l4ccneAoBaHufi x
2.1. P$ynbrar QyHAaMeHTanbHblx

pa3pa6oroK (Bbl6parb oAl,lH w n.2.1 t^ru n.2.2J
2.2. Pe3ynbrar npuMaAHbrx Hay,rHbrx xccneAoBaHr4fi
u 9KcnepuMeHTanbHbx pa3pa6010k

3. P$ynbrar nony,re8 npr BbrnonHeHu14 HayqHbx r4ccreAoBaHxi 1,4 pa3pa6oro( no reMa Ke,
cooTBercrByroulefi TlpuoprrerHbrM HanpaBneHurM pa3Bur4r HayKr4, TexHonorut u rexHl(,
B Poccr,flicKoi QeAepallxl,rl
- 5e3onacfiocr6 1,1 uBoAeicTBue

HaHOCl,4CTeM
- 14HOopMaqt4oHHo-Tene(oMKaquoHHbte ct4dTeMbl
- Fay([ o xh3H!,t

BoopyxeHui, BoeHHoi t4 cneqtarbHoi TexHrKl4
- PaqhoHanbHoe o,qononb3oBaHle
- | oaHcnooTHbte I (ocMl4'.tecK e clcteMbl

BHOCTb. gHC

BH6IE

4. KoAH TPHTI4:
5. Ha3Ha.reHue:

44.33

noBbrueHle oQQerruBHocru rrcnnyaraqriu ryp6onhrarerbHbrx HacocoB gneKrpocraHqui,
onpeAereHre rexHrfiec(x o6ocHoBaHHbrx HopM gHepfux, ornycmeMoi Ha pa6ory nphBoIHbrx ryp6 H
nrTaTenbHbx HacocoB.
6. OnhcaHue, xapaKreplcl,4 Kx I
Pa3pa6oraHa MeroAu(a ,quarHocrr4 Kr4 u noBbrLJJeHt4i oQQexruBHocrx ryp6onhrarerbHbx HacocoB
6roKoB TennoBbrx li aroMHbtx gne(Tpt4qecKux craHquti c npuBne,]eHt4eM TexHonoru, HeicpocereBoro
MoAer14poBaHua. Ha ocHoBe orofr MeroAr,rK4 co3AaHbr rlxSpoBbre ABofrNl,4rM ryp60n!4TarenbHbtx
HacocoB, pa6ora c (oropbtMu no3Borterl
AlalHoclr4poEarb (aqecrBo gKcnnyaraqr4x ryp6onl4]arenbHbx HacocoB,
pa3pa6oratb pexuMHbre {aprbr, onpeAenurb rexHr,recK4 o6ocHoBaHHbre HopMbr pacxoAa gHeprul{
co6crBeHHbrx Hp(q Ha paoory o6opyAoBaHuf, c yqeroM ycnoBxi oKcnnyaraqlh KaXAoro orAenbHoro
arpe|aTa,
flprMeHeHle pe3yrblaroB paoorbr npu flpoBeAeHuu Hacrpoe,{Hbrx pa6or Ha o6opyAoBaHhI nphBeAer K
noreHquanbHoMy co(paqeHrro ornycKa rennoBoi oHepruu co6crBeHHbrx HJD(q 6noKoB TennoBbrx I
aroMHbrx craHqli. AaHHar pa6ora raoKe orBegaer coBpeMeHHori TeHAeHqxl,4 qr4$poBr,43aqhl
gHepreruKr, HeftpoHHbte ceru fl03Bonttcr 06pa6atbrBarb 6onbL!te Maccfiabt o(cnnyaraq14oHHblx
AaHHbrx, HaKanrrBaeMbx B apxhBax t4HcpopMaq!toHHo-B6tqhcnuTerbflbtx ct4cTeM aneKrpuqect{4x
craHqui. B xoAe o6pa6orkr,i IaHHbx npoBoAr,rrcn aH€n[3 [ BbrFBneHre KaqecrBeHHbtx t4
(orthqecrBeHHbtx 3aBl4ct4Modefr napaMerpoB B pa3llttiHbtx tkcnnyaraquoHHbtx cxtyaquFx, nony,{eHHaF
t4HSopMaq[F o6beAlHrercr B HeipocereBbre MoAerh pa6orut o6opyAoBaHur 14 crcreM, nprroAHbte
ant:xpaSeHIt apxuBHbx AaHHbtx B KoMnaKIHoM Bt{ae,
aHanu3a Ka'{ecTBa pa6oTbt ooopyAoBaHue 14 ct4cTeM npu saAaHH6tx Kpxrephix gQ(peKTuBHocTt4,
t4ccreAoBafiur l&MeHeHue gKcnnyaraquoHHbtx xapaKrepucruK 060pyloBaHur BcneAcrBue crapeH[q
ant I r14i.lF peMoHTHo.MOAepHU3aquOHHbtX

HayqHbrx xccneaoBaHIi

HI'3MOB, XynbTypbr KneToK
- cucTeMa (ynpaBneHrr, perytxpoBaHrr, KoHTporr,

[t, hHCpopMaq[oHHarl

6a3a AaHHbrx
- Apyroe (pacurnopoEsrb)l



7. npeMMyqecrBa nepeA rcBecrHbrMu aHaroraM[:
P6ynbrarbr, nony(ieHHbte npx np!4MeHeHux AaHHofi MeroAxr(l,l, o6naAapr Bbrco(ofi ToqHocrbF npl
oTHOC[TenbHO Manbtx USAepXKaX Ha peanX3at]ttb MeToa[KM, npuMeHeHue HeipoceTeBoro
MOAen!4pOBaH|,1r no3BOnrT yqecTs OCO6eHHOCTI,i g(CnnyaTaqMI (aX(AOrO OrAerl bHOrO ryp6OHaCOCa 3a
cqeT lcno'lb3OaaHIt B npoqecce o6y'{eHut MoAenlt pe8trbH6rx oKcnnyaTaqxoHHbtx IaHHbx nO pa6oTe
cooTBeTcrByrcqero o6opyAoBaHlr. no cpaEHeHr|o c t43BecTHblMI MeroAaM]i perpeccuoHHoro aHanusa
He Tpe6yercF noA6op McxoAHoro BuAa QyHKlr4t4, abtcoKar ToqHoqru nph o6pa6oTKe 6onbL!t4x MacclBoB

8. 06racrb(x) npr{MeHeHt|'l
n o{cn r4r Ha TOC h AgC
9. npaBoBar 3aqxra:

H6I 3AiB(l,l HA a'l o oerrcT 3BM
10. CTaA[r foroBHocrt4 K nparc qecKoMy ucnon$oBaHulo:
MeroArrxa u paspa6oraHHbre Ha ee ocHoBe nporpaMMHbre KoMnneKcbt BHeApeHH B npoqecc

ny Ha AeicTBv|cutei AOC
11. ABropbrl

SaMecrfienb py(oaoA|4'enr By3a
no Ha)ArHoi pa6oTe

(o.14.o.)

fop6yHoB B.A., JIoHUJaKoB H.A., AHApuaHoB C.f., tlnbqeHKo A.f., EerFKoB A.A., CrenaHoB 8.O.,
HaropHat O.O., 6a6u(oBa I.f . .  MarHuu([n n.H.



1. HaxMeHoBaHue p*ynbrara:

HayqHbtx ycc,IeaoBaHt4ti

Pa3Bhrhe PeruoHanbHofi 14HSopMaqroHHo-aHanurugec{oi ct4creMbr opraHoB rocyAapcrBeHHoi Bnacru
BoDoHexcrci o6nacrl
2. Pe3ynbrar Hay,iHbrx r,4ccneAoBaHui
2.1. Pesynbrar OyHAaMeHTanbHbtx 2.2. Pe3ynbrar npuknaAHbtx HayqHbtx t4ccneAoBaHhi

u oKcnepuMeHTarrbHbrx paSpaooToK

MetoarKa,
- TexHoJIOrht

HOBKa, npU6Op, MeXaHT|3M
- Apyroe (pacuinOpoBarb): - BeuleclBo,

. UTAMMbI MI H143MOB, (neTo(
- cucreMa (ynpaBneHr4r, peryn14poBaHur, KoHTponq,

OCKI xr,  xHSopMaquoHHaq

eAcrBo, 6a3a AaHHbrx

3. Pe3ynbraT nonyqeH npr BHnonHeHru HayqHbx r4ccneAoBaHui x pa3pa6orok no rerlrart4Ke,
cooBercrBytoulei npropt4leTHbti/t HanpaBneH!4sM pa3B[Tug Hayxr, TexHonor[i u rexH!4K1,4
B Pocc[icKoi OeAepaqlu:
- 6e3onacHocr6 [ n l,l3My

HaHOCt4CTeM

t4(auuoHHbte ct4creMbl

o xt43Hu
- | tepcneKlltBtbte Buabl Hl4t, BoeHHoltr u cneuranbHoi texHuK[
- Paq{oHanbHoe npxpoAononb3oBaH14e

Hb|e 'l KOCM[qec(Ue CUCTeMbI
- SHep b, 0HeptocoepexeHue, t

4. KoAbr fPHTrll
5. Ha3HaqeHrei

50.41, 50.49

CucreMa npeAHa3HaqeHa Anr xHQopMaqroHHo-aHanuruqeckoi noAAepxKla ynpaBneHuF cy6lefioM
Pocdaic{oi OeAepaqux crparerxqec(oro ypoaHr, Ka( B aBToHoMHoM pexlMe, Tax u B cocraBe

oHBOTO

6. OnucaHne, xapakrepricr,Ktii

flocneAcrBr4r ouJu6o,]Hb|x peueHli np[ ynpaBneH14u repprropl,4rMI KaK 6onhl!l4Mt4 coqranbHo-
gKoHoMt4ltecKrMt4 chcreMaMn Mortr6b|Tb 6one3HeHHbrMr,4.
LlnKr ynpaBreHre B Taxux c!4creMax BKrroqaer npoqeAypbr qenenoraraHri, nonyqeHhe ,,rHQopMaqhra o
cocrotHl,4l4 ynpaBnFeMoi TeppxTopt4l4, MoHt4Topl4Hta oToro coctorHr,rs, aHanr3a liHoopMaqt[,
Bbrpa6oTK/ ynpaBneHqeo{oro peLleHy9, AoBeAeHlF oToro peLJJeH[r Ao l/cnonHrrTerF ti t(oHTpoIt
ucnonHeHMt.
Art noAAepxK, roHTypa ynpaBneHxr cy6leKroM QeAepaqr!u pa3pa6oraHo coorBercrBytoqee
TexHonorxqecKoe cpe.AcTBo - PorxoHanbHar rHQopMaqxoHHo-aHanrTr'{eckar crcTeMa opraHoB
rocyAapcTBeH oi Bnacrx (PI4AC OfB), (oropaF B(nogaer cpeAfiBa c6opa [H$opMaqr4ri o
cocro9Hr4r4 cy6!e{Ta PO x [HSopMaq!4x r43 BfieuJHei cpeAbr, noAAepxuBaer {HcpopMaquoHHyro MoAenb
o6lekra ynpaBneHxr, npeAocTaBnFeT rlxqaM, npuHrMaou]uM peueHle, Aeranu3upoBaHHyro t
arpe poBaHHy|o ynpaBreHqecKyro xHQopMaqro, noucxoBbE M aHanrirhqec(rie cepBlacbr.
vnpaBneHqeckhe peuieH[r aoBoarTcF,qo ucnonHuTerei c KoHTponeM 'aep* cl,4creMy snerrpoHHoro
Ao(yMeHToo6opora h Ao HacereHue r, 6rcHeca ,repe3 ny6nrKaq[|o or[x peuJeHxi Ha noprane.
OchoBHoi 3aAaqefi flp[ nocrpoeHrI PrlAC OTB gBniercr co3AaHue u noAAepxaH[e
NH(popMaqxoHHoF MoAerx o6LeKra ynpaBneHxr.
OpraHbr rocyAapcrBeHHoi Bnacr, He rMepr co6crBeHHor nepB{,{Hoi rrHQopMaquu, nooroMy
HanonHeHue xpaHr4nr4rl'l AaHHbrx PI4AC OfB ocyulecrBnrercr 3a cqer c6opa uHoopMaql u3 BHeurHhx
nepBol,rcro,]HhKoB - QeAeparbHblx I peruoHanbHbx. Ha ypoBHe cy6!e{ra PO liHQopMaqur AonxHa
co6uparbcr x3 MyHr4qhflanbH6rx t4 BeAoMdTBeHH6rx r4HQopMaqroHHbrx crqreM (B Mefiax, rAe oHa
nopor(Aaercr), BbrBeprrbcr M ,rHTerpupoBarbcr AnF aHanrruqec(oi o6pa6or(x B PI4AC OfB.
Xl43HeHHbtti tll4(r raKMx ct4creM qpe3BbtqaiHo cnoxeH - ct4creMa AonxHa QyHK.lt4oH!4poBatb B ycnoBuf,x
noctoeHHo 143MeHFloqeicr BHeuJHeft cpeAbr- MeHF|orcr (popMarbrAaHHbx nepBo14croqH14(oB,
MeHterci HopMarrBHat 6a3a, MeHgrcTcq MeroArKt4 u anropt4TMbt, rcnonb3yeMbte npu npuHFT|44
peueHuft. KpoMe ororo MeHrrcTcr norpe6Hocru non$oBarcnei. AaHHaF pa6ora 6bua opueHTl4poBaHa
Ha nondeo)*aHue x[3HeHHoro u!4Kna P'IAC OTB OoeH6vorc(ot o6nacni.

- Apyroe (pacuu6poBarb):



7. npelMyulecTBa nepeA l43BecrHbrMI aHanoraMrl
Oco6eHHoqrb PtlAC OTB - oro He npocro nporpaMMHar chqreMa, a aAanrxBHar nnarQopMa, {oropy|t
nolb3oBateth CaM, 663 y'{acrl|r pa3pa6or'{xKa Moxet MoAhQlqnpOBaTb, pa3BuBaTb,
pa3pa6aTbrBarb HoBbre SyHkr.lr,ioHarbHbre noAcl,4cTeMbt. flpoeaMMHbtft (oMnnerc PtlAC OfB BKnrcqael
- rexHororugec(yb nnaToopMy tlHsoBr3op, Koropar o6ecneqxBaeT npoernapoBaHue u

pexHxl4HMplHr (opnopaTuBHbtx xHQopMaqxoHHbtx cl4cleM! BKnpqat ace TexHotorlqecKIe
nepexoau - or B3auMoaeiclBur c l4cToqHrKaMr aaHHbrx, ao norBoBaTenbcKoro xHTepoeica;

- Ha6op SyHKrlr4oHarbHbrx cl4cleM, pa3pa6oTaHHbrx cpeAcrBaMl' TexHonorrqec(oi nnaToopMbl
t4H6oBrrsoo.

Ta(oi noAxoA o6ecne,]MBaer nonHoe orqyr(AeHre crcreMH or pa3pa6orqxxoB - xoHeqHbti
no'lb3oBaTeJIb Moxet:
- MoAxQrqhpoBaTb cpeAy $auMoAericrBr4q c [cToqHrxaM!4 AaHHbrx, MoAenli xpaH!4rl4u{a AaHHbtx!

aHaIIlTlqeckhe l4 HaBuraquoHHb|e MoAenu, nonb3oBarenbckl,4F t4HTep(peic;
- pa3B[Barb P,IAC OfB, BKn|o,]ar B ee cocTaB (oMnoHeHTbr cr,4creMbt co6cTBeHHofi Da3Da6oftu.
eTot noAxoA BaxeH Ant otBercrBeBHbtx ct4creM rocyAapdtBeHHoro ynpaBreHuF, noc{onbKy
rapaHTxpyeT lry TexHonorlqecKyto He3aBucl4MocTS.
CyulecrBeHHbrM orfll,iq[eM P[4AC OfB or Apyrxx pa3pa6oro( TaKoro runa rBnrercr peanl43aqur ee
aHanlTlqecrux MoAenei (pyHKLI4oHanbHbrx noAcr4cTeM B BuAe qenocTHoro runepKy6a (a He
nonx(y6t4qec(rc (aK B Apyn4x pa3pa6or€x). P,IAC OfB Moxer pa6orarb c nrc6blMI peniqhoHHErMlI
clfieMaMlr ynpaBneH[q 6a3aMri AaHHbrx B onepaq!4oHHbrx cxcTeMax Linux, Solaris, Windows.
ABToMarrc[poBaHHbte cxcreMbt oqeHKr pe3ynbraroB letrenbHocTI l,4cnorflurenbHbtx opraHoB
rocyaapgrBeHHottr Bnacl[ I optaHoB MeclHoro caMoynpaBneHht no3BonttrcT He TonbKo BbtnonHlTb
TpedoBaHui yka3oB npesrAeHTa, Ho 14 BbrcTpor,rTb cBo'l co6clBeHHbre cucreMbt (oHTponrrHfa -
caMooqeH(x CO CpeAcTBaMtt HacTpotiK,t cocTaBa no(a3aTenei, y'raCTByOU.lrrx B oqeHKe, !4 anropnTMoB
(MeroAl4K) oqeHKu.l4H+opMaqroHHar cucreMa BeAeHrr peecrpa nuqeH3ri Ha po3Hu'rHyE npoAaxy
anxoronbHofi npoAyKqr4[ [ xH$opMaqxoHHar crcTeMa aBToMaTu3aqr4h AerTenbHocTl,4 xunuHcneKqrl
tBntoTcq Ta|o(e nnaTQopMaMt4, nosBonq|ou.[rMu 6brcTpo cGAaBaTb cr,rqreM6| AnF np6bx uHcneK{ri ti
cxcreMH yqeia nuqercrtl co Bceq aHaIlTl4(oltr,
A,qanrraBHocrb P,IAC OfB no3Bonrer oneparxBHo pearupoBarb Ha Bce rexHonoruqecKhe hHl4.traruBbl
SeAepan6Horo ypoBHe.P[4AC OTB 14HrerprpoBaHa B QeAepanbHbre xH$opMaquoHHbre
rHQpaqrpykrypbr - B ClcreMy MexBeAoMcrBeHHoro oneKTpoHHofo B3auMoAeiqrBrr - CM3B, B EAxHyro
cl4cTeMy uAeHTuoriKaqxI x ayreHTlr$r4€quh - ECl4A, B rocyAapcTBeHHyK, aBroMaTx3upoBaHHyto
c!4creMy "yflpaBrEHue" - fAC "ynpaBleHue" B kaqecrBe perroHarbHofo cefMeHTa. PI4AC OfB 6bu1a
B(npqeHa B CMOB u c noMorlbro ofly6n!4koBaHHoi TK[48 hHTerpl4poBaHa B fAC "ynpaBneHxe".
6a3oBble (oMnoHeHTbt KoMnne(ca ,lHQoBrcop HanrcaHbt Ha Java, qro no3Bonrno noprypoBarh PIIAC
OfB B tltHy(c. 6a3oBbre noAcxcreMbr P'IAC OTB pearrcoBaHb! B Br,4Ae Be6-cepBrcoB. TexHononiqeckrl
PI4AC OfB urrerouooBaHa c oreqecrBeHHofi CyEq Jl
8. O6naqrb(u) npuMeHeHuFl
,lcnoflHurerbHb|e o HHoi BnacTr cv6lekroB PoccnicKoi O
9. npaBoBar 3auturai

KOrO Ba - oTqeT
'10. CTaAxF roroBHocrn K npakTrqecKoMy l,4cnonb3oBaHhro:
llo'lHocrbo roroBa kTu uro

npopekrop no Hay,{Hoi paoore I lcTlrKoB B.c

'1 1. ABropbr:
KopoBr(hH C.4., l{aBeneB ILB., KopoBKr{H A.C., naBnoa M.H., BbrcoKoB A.C., l\,1opo306 tl.8.,

rHoBa rl.B.. CeoKxH C.6.



'L HarMeHoBaHxe pe3ynbrara:
yqraHoBKa (na6opaTopHar) o6parHoro ocMoca x x[MlqecKoro o6ecconxBaHl4i Aru Ot€ugec(oro

r,rr u r(oHrponn npoqeccoB BoaHoro pexriMa SHepro6ro(oB T3C x A3C
pa3pa6oro( (Bb6parb oA|r'.N wn.2.1 una n.2.2,

- Apyroe (pacui,OpoBarb):

2. P$ynbraT Hayi{Hbrx l,rccreAoBaH!4fi r,r
2. 1. Pe3ynbrar QyHAaMeHTanbHbtx 2.2. PesynbJal npt EaAHbx HayqHbx xccreAoBaHri

u g[cneplMeHranbHbx pa3pa6oTot(

3. P*ynbrar noryqeH np[ BbtnonHeHult HayqHbx ticcneAoEaHufi x pa3pa6oro( no reMaruKe,
cooTBeTcrByroulei npuopuTeTHbtM HanpaBneHurM pa3BuTri HayK!4, TexHonorrfi { TexHlKl,l
B Poccxickoi OeAepallxt4:
- E$onacHocrb l,r BOAeiCTBUe

HaHOCT4CTeM
- tlH60pMaqIoHHo-TenercM !tKaquoHHbte c[cTeMbl
- HayK[ o xt43H!l
- neDcnefivBHble
- PaqxoHanbHoe npu

BOeHHOi I CneqraJlbHOi TeXHUl(l'

I t(ocMl4qecKle ctrcTeMbl

b, oHeprcc6epexeHue, i oHepreTuKa
4. KoAbr fPHTr|l
5. Ha3HaqeHue:

HayqHbrx l4ccneaoBaHxi
-Teoput

-crcTeMa (ynpaBneHrr, perynupoBaHxr, (oHTponr,

MHOe CpeAClBO, 6a3a AaHHbrx
- Apyroe (pscBx$poBarb):

l4ccneAoBaHxe cyulecrByrorrl4x 14 HoBbrx BoAHo-xl4Mraqec(ux pexrMoB TeC x AOC, BKr|ogar BoAHo-
xrMhqecKue pexuMbt Ha ocHoBe opraHlt']ecKlx aMIHoB
6. OnrrcaHue, xapaKrepucn4Ml

7. npexMyulecrBa nepeA u3BecrHbrMu aHanoraMr:

Jla6oparopHaF ycraHoB(a o6parHoro ocMoca I xrM!4qeo@ro o6eccorlBaHhr BKrto'{aer cron c
ropt43oHTanbHoi x BepTrKanbHofi ycTaHoBo'.rHHMx noBepxHocTtMt4, Ha KoTopbtx pa3MeuleHbl
nuTaTerbHbri Hacoc c BoAoBanopHoi Marlqrpan6p, Hal@nrfenbHbrfi 6aK, MexaHMqecKxi QxnbTp,
coeaxsxTenbHbre narpyoKx, 3aaBux(u oT6opa npo6br u 3anopHyo apMarypy. ycraHoB(a BKnloqaet
Tap{e o6paTHoocMaruqec{ui Qunbrp, H-KaTuoHr4lHbri (punhTp, OH-aHxaHlfiHbri Qrfibrp x
aBToMaTuqeckMi l43MeprrrenbHbri 6noK KoHTponb {aqegrBa o6pa6oTaHHofi BoAbr ocyr.qecrBnreTcg
nyreM uSMepeH!4r onefiponpoBoaHocTx c nocneayk ulxM pac'.reToM pH 14 KoHqeHTpaqui
aMrHocoAepxaqero peareHTa u roHHbx npuMecei B pac'reTe 8a Nacl. TexHrqecKuM pe3ynbTaroM
tMteTca co3AaHne npocTofr [ HarnrAHoft cTeHAoBoi ycraHoBr(|4 anr x3y']eHxr h npoBeaeHr4t
l,lcctleaoBaHMt npoqeccoB, npoxoaflJlxx np[ ao3l4poBaH[!4 xtaMl.lqecK4x peareHroB B nlfaTenbHyto Boay
t(oHTVOa I

AHaIoroB Her

8. O6naqrb(la) nprMeHeHuF:
tlccneAoBaHue cyulecrByror.llux ,r HoBbrx BoAHo-xr4MqecKrx pexuMoB gHepro6noKoB c pa3pa6orKotr

aBTOMaTUqeCKOIO XlMtiqeCKOf O l(OHToonq

9. npaBoBar 3auural
nareHr Ha r3o6oereHre PO Nr 2658020. Onv6n. 19.06.20'18. 6pnn. Ne17
'10. CTaAr! roroBHocr4 K npaKTuqecKoMy rcnon$oBaHr4ro:
Pa3 onb|THblt
'1 1. ABTopbr:

3aMecrlrerb pyxoBoarrenr By3a
no HaygHot pa6ore

5.M.- 14BaHoBa (CoooKriHa) A.F.

(o.14.o.)



1. HarMeHoBaHxe p*yrbrara:
MeroA MareMaruqecKoro nporH03!ipo6aB[r 6roMexaHuvecKux xapacepxcrx( pereHepaquu (ocrHofi
t(aH[ nDr ocTeoclHTe3e

K (Bbr6parb oAl,rH rc n. 2.'l y.ntn n.2.21

HayqHbrx rccneaoBaHIt
2.2. P63ynbrar npu(IIaAHbx Hay'rHbtx hccreAoBaHrii
u 9(cnepxMeHTanbHbx pa3pa6oro(

- noTe3a

3. Pe3ynbraT nonyqeH nplr BbrflonHeHur HayqHbx uccneAoBa8xi u pa3pa6oTok noreMarx[e,
cooTBeTgrByrorqefr TlpuoprreTHbrM HanpaBneHxrM pa3Brfl,4F Hayku, TexHolorui 14 TexHuKl4
B POCCr,rfr CKOi oeAepaqnxl
- Ee3onacHocrb x lBoaeficTBue

' HAHOCTCTEM

OHHO.TCN€KOM oHHbte crcTeMbt

o xusH14
- nepcneKrlBHbre E{Abl ur. BoeHHoi u cneuxanbHofr TexH!,rKM
- PaqroHan6Hoe n

2. P$ytlbTaT Hay,lHblx r4ccneAoBaHui u
2. 1. P$yrbrar SyHAaMeHranbHbtx

KoAbrfPHTrll
Ha3HaqeHIe:

4.

5.

bte u KocMuqecKre clcleMbl

KTUBHOCTb, sHeproc6epexeHUe, rAepHar oHepreru{a

30.51 ,30 .19 ,30 .03

HI43MOB, (yJlbtypbt MeTOK
- crcreMa (ynpaBneHur, perynt4poBaHur, r(oHTponr,

- Apy.oe (pacuuopoBarb):

MeroA npeAHa3Haqei Anr npoBeAeHur l4Mr,iraqloHHoro 14 npeAc(asarenbHoro MoAenrpoBaHlrt
epaulll,4 l@cTHofi flaHx noc'le nepenoMa B vcnoBltx ocleocuHTe3a,

6. OnucaHue, xaparreplrcrrxr:
MeroA ocHoBaH Ha pa3pa6oraHHofi MareMarlqeckot MoAen, crpyxrypHoi nepec"rpoirui KocrHofi T(aH[,
ynpaBnreMoi npoqeccaMu npeo6pa3oBaH[r knerok { aefrgrBreM BHeuHei MexaHxqec(oi Haapy3Kt4
nep!roAngecKoro xaparrepa. Pa3pa6oTaHH MaTeMaTuqecK4e arfopt4TMbt, peanu3yrot{xe
MexaHooltorofxqecKyto MoAenb peteHepaquu (oclHofi TKaHu nocne nepenoMa B ycnoBrFx BHeLlHeto
ocTeocMHTe3a npu Harrqr4r noprcroro !4MnraHTaTa. Paspa6oraHHoe oQSeKr[BHoe nporpaMMHoe
o6ecneqeHre no3Bonrer npoBoAr,rrb (oMnbrcTepflbrfi aHan[3 npoqeccoB penapa BHot pereHepaqrrl
KOCTHOIZ TKaHU B yCnOBXTX BHeUJHeTO X BHyrpeHHerO OCTeOCr4HTe3a nOA AeigrBreM rapMOHUqeCKOi
Haryy3nr. MeroA Heo6xoAuM Anr xccneAoBaHxr oco6eHHofiei npoqeccoB pereHepaqux (ocTx B
ycnoB[ex ocTeocuHTesa x pa3pa6oTKx HoBbrx 6uoMexaHrqec&rx cucreM (uMnrahraToB nopucroi
crpyKrypbl), 3aMeu{a|orJ.{4x cpyHKr.lxx oTAenbHbrx sreMeHToB onopHo-aBMraTenbHoro annapara
qenoBeka.

7. npeuMyulecrBa nepeA r3BecrHbrMr aHanoraMul
MeroA no3Bonter rccneAoBarb BJlt4tHre aMflnxryAbt M ']afiorbt BfleLlHei cu'lbt Ha npoqecc
nepecTpoiM u pereHepaqlu KocTHoi rKaH14 node nepenoMa npt Haflxll,lI nopucToro uMnnaHTara ]t
annapaTa BHeLlHei s[kcaqhn. npuKnalbrBaeMar Harpy3ka uoxer paccMarprBarbcr B BrrAe cyMMbl
cTaTfiqec(oi l,r ar4HaM[tec(oi rapiroHx'rec(ortr cocTaBrrNcqet, wo oTcyrcTByer B rcBecTHbtx
l,lCTOq HI Ka(,

8. O6nacrb(x) nprMeHeHlF:
PereHeparlBHar flepcoHarrcupoBaHHar MeArqhHa, T(aHeBar uHxnHupric, TpaBMaronorur Ant

l4t cDot(oB I on tMr.l3auh|,l oflepaurr octeocuHTe3a kocTHoi n€Hl,



9. npaBoBar 3au]l4ra:

10. CTaAxt roToBHocru K nparflrqecKoMy rcnonb3oBa8ro:

O6lerr aBToockoro noaBa:
. Or'{er o HayqHo-lrcqreAoBarenbcKoi pa6ore (Pa3pa6orKa MareMarxttec(rx anropurMoB l,r

KoMnbprepHoe MoaenxpoBaHxe pereHepaqul,l kocrHofr TKaHt4 B ycnoBrrx ocleoct4HTe3a),
BbrnoJrHreMot B paMKax 3aAaHl4F Ha BbrnonHeHxe rocyAapcTBeHHbrx pa6oT B c$epe HayqHoi
aeFTerbHocTr4 B paMKax 6a3oBoi qacru rocyaapdBeHHoro 3aAaHur MuHoopHay(x Pocct4x, npoeKt
N9 2.7557.2017l5ll (3aKrrc'{xTenbHbri orqeT 3a 2019

CoAepxaHue MoAerla AoKnaAbrBa']ocb Ha MeMyHapoAHbrx r BcepocclficMx (oHQepeHqrBx l,t
ony6nrKoBaHo B xypHalax u MaTepuanax (oH$epeHqui:
. l\4acnoB 11.6. EroMexaHu,]ecKar MoAenb u qrcneHHbri aHaflu3 pefeHepaquu aH[ B o6beMe

noprtcloro !{MnnaHTaTa // npxKnaaHar MaTeMarriKa x MexaHrKa. - 2019. - T. 83. - Bbtn. 5. - C.
692-718.

. lliyna E.E., Maslov L.8., Sabaneev N.A. Influenc€ of mechanical impact on bone tissue regeneration
in porous scaffold // IOP Coni Series: Materials Science and Engineering 489 (201S) 012046.

. MaTeMal[qecKoe MoAenupoBaHle u 6uoMexaHt4Ka B coBpeMeHHoM yHhBepcfrere: Te3ucbl
AoMaAoB XIV BcepoccrricKoi urKonbr (c. AxBHoMopcxoo, 27+1 Mai 2019 r.).

. Xll Bcepoccr,4icKxft cbe3A no QyHAaMeHranbHbrM npo6neMaM TeopeTrqecKoi x npuKnaAHoi
MEXAHUKI', AHHOTAqTII 19-24 a 2019 r., r. Y

11. ABTopbrl

l\4acnoB n.6.. ,in6uHa E.3.

3aMeqrhrcnb pyxoaoA!,rrerr By3a (opraHu3aqxu)
no HayqHoi pa6oTe

(o.14.o.)



1. HauMeHoBaHue pe3yrrbTara:
HoBbrg MeroAbt MoAerxpoBaHxt, pacqera l| ontrMr3aqx, gHoproroxHolon4'{ecxrx npoqeccoB B

HOM t(rntueM cnoe
2. Pe3ynblar Hay,rHbrx uccneAoBaHxfi x
2.1. Pe3ynbrar QyHeaMeHranbHbrx

- Apyroe (pacu"+posarb):

3. Pdynbrar nonyqeH npu BbtnonHeHxx HayqHbrx xccneAoBaHli t4 pa3pa6orok no reMaT[{e,
cooTBercrByror{ei npr4opuTerHbtM HanpaBneHr4rM pa3BrT[r Hayto, rexHonorrfi u TexHr4Kl,l
B Poccr4licKoi OeAepaqrlr:
- 66onacHocrb 14 npor,4BoAeicrBre re
-t4 HaHOCI4CTeM
- t HHO-TEIIEKOM bre clcreMbl
- Havktr o xt 3Htl
- nepcneKT!4BHbte BuAbl BOeHHOi l4 CneUUa'lbHOfi TeX8l4K,1
- PaqxoHanbHoe n onb30BaHle
- TpaH e u (ocMrgecKue c0cTeMbl

a3pa6oroK (Bbl6parb oAuH u3 n. 2.1 unu * 2.2)
2.2. Pe3ynbrar nplKraAHdx iayqHbx !|ccreAoBaHui
1,4 oKcfl epuMeHTanbHbrx pa3pa6oToK

4. KoAbr fPHTl4l
5. HasHa.reHnel

- utTaMMbt M14xpoopraH[3MoB, kynb
-cucTeMa (ynpaBneHuF, perynupoBaHr4r, KoHTponr,

- nporyaMMHoe cpeacTBo, 6a3a aaHHbrx
- Apyroe (pacun6posarb):

tlHHoBaqlo8Hbre cpeAcrBa (oMnbNirepHofr noArqepxKl,i MoAenlrpoBaH[r, pac']era u onr[MtBaqru
npoqe@oB B u,lp(vJItuMoHHoM Ki4ntueM cnoe
6. OnucaHue, xapaKrepxcrx(x:
HoBbri MeroA pacci/tarpuBaer qupr(ynFt$4oHHbri (xnrqxfi cnoi (aK eAuHyro cxcreMy, cocroru]yo x3
noAcloeM: pearropa Khncqero cnoi, r(oHqeBoro KnacclrQx(aTopa r {oFrypa qr4p(ynrq[r, c
cyulecrBeHHbrM B3ar4MH6|M B,ll,4rHr4eM xaparTepusruk noacr,4creM apyr Ha apyra, trTo cyu]ecTBeHHo
noabluJaeT aaeKBaTHoqTb ont4caH[t npoqecca I nporuocTlqecKte Bo3MoxHocTt4 MeToaa, |la ocHoBe
qucneHHbtx 3KcfleprMeHToB BbttBneHbt HeTpIBuanbHbte nyrr onTuMl,43aqIri tll,4pKyIIFqtoHHoro Kl4niu,lero
cnoq, peanr|3yeMb|e B HoBbrx KoHcTpy(qlfix o6opyaoBaH!4r u noaTBepMeHHbre B rrabopaTopHbrx

7. npelMyulecrBa nepeA r3BecrHbrMI aHanoraMrl
AHAIIOTOB HET

8. O6nacrb(x) npuMeHeHur:
TBeoaorontrrBHat oHepreruKal. x14M14'{ec(ro rexHororuu uTerbHbtx MaTeplaroB

9. npaBoBar 3auJrral
foroBtrct 3aFBKi Ha Deructoaurkc rHTenneKlvanbHoi co6crBeHHocfl,l

10. CTaAxr roroBHocfl,l ( npaKTuqec(oMy rcnorr$oBaHu|ol
H6!e OaHee doorDaMMu,anF 9BM 'tcnonb3vroTcq B orae HavqHbrx opraHu3auun.

'1 1. ABropbr:
Mu3oHoB B.E.. MurDodaHoB A.8.. LllvuHa E.A.

3aMecrxrenb py(oBoAr4Tenr By3a
no HayrrHoi pa6oTe

(o.r,4.o.)



'1. HauMeHoBaHxe pe3yrbraTa:

- APYroe (pacuinOpoBarr):
I

Pa3pa6or€ tt MnKponpoqeccopHaf, peanu3aqru cucreM po6acrHoro, ceneKluBHo-l{HBapraHTHoro r,4
nTrlBHorc vn0aFneHIt MexaTpoHHbtMl,4 clrcTeMaMt4,

2. Pe3ynbrar Hay.rHbrx xccneAoBaHoi x
2.1. Pe3ynbrar OyHAaMeHTanbHbrx

pa3pa6orok (Bb6parb oAvArcn.2.1 tnnu n.2.21
2.2. P$yn6Tar aprKna.qHbx HafrHbrx MccneAoBaHrifi
x okcneprMeHTarr6H6rx pa3pa6oroK

3. Pe3ynbrar nonyleH npl BbrnonHeHln HayqHbx t4ccneAoBa8ui u pa3pa6oroK no reMarMKe, coorBer-
cTByoqei npuopuTeTHbrM HanpaBneHtFM pa3BuTrrr Haykl, TexHorlorli l,| TexHuM B PoccxicKortr
OeAepaqu[:
- Se3onacHocrb r n CTBIE TE
-u l,lt HaHoct4cTeM
- 14HSopMaqxoHHo-rene uxauuoHHbte cucTeMbl

o xti3H9t

uBHbte Buabl rt, BoeHHoltr u cneuranbHoi TexH[Ktt
- PaqloHarbHoe n b30BaHre
- T ,t KocMuqecMe clcTeMbl

uBHOqTb, 3He- 3 Hat gHe

4. KoAd fPHTl4l

5. Ha3HaqeHue:

HayqHbtx t4ccneaoBaH!!i
-reophi

HOBKa, npU6Op, MeXaHrcM

I43MOB, KynbTypb! Kneto(
- cxcTeMa (ynpaBneHur, perynxpoBaHrr, r(oHTponr,

HUi, l,rHCpopMaqMoHHar)

- Apyroe oacunopoEarb):

28.15 ,50 .03 ,50 .43

noBbtueHue Ka'{ecrBa ynpaBneH[t oneKrponp!4BoAaMu np[ Ha'Il4qll4 BHeLJJHUX rapMoHt4qecnx I
BHWpeHHIX na0aMeTplqec$rx Bo3MvqeHui.

6. OnucaHxe, xapaKrepr|qti,tk|4:
TlpoMbrureHHoe npuMeHe|xe pe3ynbraroB HtlOKP no3Bonfi o6ecne, 4Tb noBbrLleHue KaqecrBa
Bbrnycr€eMoi npoAyKr.|,r (r3Aenui i,teT€trnoo6paoong, onTlr'{ecKux cBeToBoaoB, cBepxnpoqHrx
BOIIO*OH, CneqrarbHbrx nneHoK, Kpr4cTannoB, t(oMn6[THbrx M3Aenl4i tl Ap.), a Taorc npot3BoAt4-
TenbHocTt4 TaKIx TexHotoruttecKlx MaLJJI4H, KE|K cTaHKl4 1,4 claHoqHbte KoMnneKcbt, po6oloTexHuqecKue

HOBKU Oa3'Il.lqHOrO nDUMeHeHrt ue u T.n.
7. npeuMyqecrBa nepeA'i3BecrHbrMr aHaroraMr:
KoMnneKcHbti noAxoA K cMHTe3y crcreM aBToMarlt'{ecKoro ynpaBneHut npr Hanrqru BHeLlHux
MexaHu'{ecKux 14 BHwoeHHlx fl aoaMeTDrqec(rx Bo3MvLleH14t'i.

8. O6nacrb(x) npMMeHeH|1r:
ABroMalr3aquf, TexHonoruqecKux npoqeccoB B xMMM'recKorii 6yMaroAenareJrbHofr, Te(crrfibHori
n poM btutneH HocT|, u MeTannypruu,
9. TIpaBoBar 3aqxra:
(nporpaMMa oqeHM ysroi,[rBocrr cl4creM aB1oMaruqecKoro ynpaBneHur (Skystab) CBlaerenbcrBo o
perufipaqlu dporpaMM anr 3BM Ne2019661727 or 05.09.2019.
TlporpaMMa clHT$a norrHoMuanbHbx peryncropoB Int crcreM 3aAaHHod TotrHocrh. CBrAererbcrBo o

M .anF 3 BM Ne201 961 8152 or 26.06.2019.
10. CTaAxF roroBHocfl,r x npanurec(oMy rcnorb3oEaHuo:
Pa3pa6oraHH I nporpaMMHo pearl[3oBaHbr Meroabt 14 arropurMbr aBToMart3xpoBaHHoro crpyKrypHo-
napaMerpuqec(oro cuHTe3a u a6ToMari4qecKoi HacrpofiKfi ynpaBnflolllux ycTpoicTB MexarpoHHblx
clcreM B uqx DeanbHoro npoMbtuJneHHoro BaHUr.
'11. ABropbr:

3aMecrMTerrb pyroBoAureri
no Hayqflot paoore

(o.14.o.)

TapapHkuH C.B.,Trorr4Ko8 B.8., AHucnMoB A.A.,TepexoB A.tl., Koflbr4oBa Jl.T., AnofloHc(Mi 8.8.,
TuxoMvpoBa t'l.A., EvnAyKqH f.A.,IlesHoB B.C.,no3AHtxoB Jl.C.,CMudHoB A.4.PoutxH T.H.,CoKonoB K.E



'1. HarMeHoBaHue pe3yrbrara:
l4HoopMaqloHHar cxcreMa Ha ocHoBe rlnopoBbx rpaHc(popMaropoB To(.| x Hanpfl€lllri Anr nepexo,qa

i otleKtpogHepreT['{ec(ofr chcteMe c afi tBHo-a,qafi uBHoi celbrc
2. Pe3ynbrar Hay'{Hbrx xccneAoBaHMfi l,r
2. 1. Pe3ynbrar QyHAaMeHTanbHbtx

a6oroK (Bb6palb oAlrH l€ n.2.1 l'r'.ny. n.2.21

Hay'rHbrx LccrEAoBaHxi
2.2. P6ynbrar npr4MaAHbx Hay']Hbtx ticcneAoBaHli
M O|(CnepuMeHTanbHbx pa3pa6oroK

- MeTOe
- rlnoTe3a

3. P$ynbrar nony,{eH np!,r BbrnonHeHuu HaygHux ,rccreAoBaHriri r,r pa3pa6oroK no reMal,{Ke,
cooTBeTcTByroqei npxopxTefHbtM HanpaBneHueM pa3B!4Trq Hayk,, Tex{onorui u TexHuKt4
B Pocq4icr(ori OeAepaqrril

Se3onacHocrb I npoTr4 BoAefiqrBue
t HaHoct4cTeM

,lHSopMaq oHHo-Tene{oMMltKaLlLloHHbte c[cteMbl

Havku o xl43Hu
- nepcneKrvBHbre BhAbr BoopyxeH[r, BoeHHofi x cneqlarbHoi TexHr4Kt

PaquoHanbHoe n onh30BaHue
- lDaHcnopTHbte [ (ocMtaqecKl4e cucTeMbl

BHOCTb, sHeproc6epexeHXe, at SHepfeltiKa

4. KoAu fPHTl4:
5. Ha3Ha,reHxe:

45.33. 90.27. 50.41

oBKa, npxoop, MexaHli3M

-crcreMa (ynpaBneHur, perynupoBaHr4r, r(oHlpone,

- APY| oe (pacuruopoBaft ):

OpraHrcaq[i MHT€nneKTyanbHoi gnerrpooHeprerxqecKoi cxcTeMbtc aKrlBHo-aAanryaHoi cerbo Ha
6a3e q[dpoBbrx r TOKa U HanOtXeHrt
6. OnhcaHue, xapaxreprcruKu:
14H(popMaqxoHHar crcreMa npeAHasHaqeHa Anr AxarHocrx(,r tlltQpoBbtx 143MeprrerbHbtx
TpaHcQopMaTopoB Toka l4 HanpFxeH!4i, KoMMepqecKoro yqeTa onekTpoSHep(414 u onpeaeneHxr Mecr
noBperqeHIi. l4HQopMaquoHHal cl,rcreMa AharHocTt4pyeT TonnoBoe coclorHIe, 3arpe?HeHue I
cocTorHue h3onrqrn, a raoke MeTpono '.recKue xaparreplrcn4K4 nepBxrtHbx npeo6pa3oBaTenei
ql$poBoro TpaHcQopMaTopa To&r 1,4 tlM$poBoro TpaHccpopMaTopa HanprxeHxr HenpepbtBHo B
HopManbHhrx I aBapxiHbrx pex!4Max pa6oT6r. tlHoopMaqroHHar cucTeMa qacTl4,.]Ho tiHTerprpoBaHa B
3nenpoHHUe 6JIon4 ql4QpoBbrx TpaHcoopMaTopoB ToKa u HanprxeHxr, qTo no3BonreT yMeHELll!,4Tb
ceoecroxMocTb opraHrcaquu KoMMepqecKoro yqeTa grercpogHepru[, onpeAeneHur MecT noBpeMeHut
I caerlaTs ql,r(ppoBbre rpaHcoopMaTopbr caMoauarHocTl4pyeMuMx B coorBeTcrBu'l c KoHqenqhet
tHTenneKrvanbHoi 3nertoooHe ecKottr cl4cteMH c nfltBHoi ceTb|o-
7. nperiMyulecrBa nepeA u3BecrHbtMu aHaroraM[:
aHanoroB HeT

8. O6nacrb(la) np[MeHeH r:
K€I

'1. CBuAercrbcrBo Ha nporpaMMy Anr gBl\4 Ne 2019616137 (nporpaMMa Ani ArqaHqloHHoro
onpeaeteHlq Mecra noBpd(aeHr4r npu oaHocTopoHHeM 3aMepe napaMerpoB o|eKrpoSHepn4uD. aaTa
perxqpaquut 17.05.20'19.
2. CBraAerenbcrso Ha nporpaMMy Anr 3Bl\,1 N9 2019616136 (nporpaMMa AnF ararHocfl4Ku HacbtqeHrt
! oclaToqHoi HaMarHuqeBHocTu Marora6a prTHoro rpaHccpopMaTopa ToKa qu$poBoro

xr 17.05.20'19.

9. npaBoBag 3au.lrlra:



10. CTaAua rcroBHocfl,r k npaKr[qecKoiiy tlcnonb3oBaHx|o:
Pa3pa6oraHbr 1,4 uccne,qoBa8H arrropltrMbr ArarHocfl, ot, (oMMepqecKoro yqera r A[craHruoHHoro
ofpeaeneHxr Mecr noBpex(EeHxr, co3AaHbt l/l nporecn poaaHbt greMet{TH pa3paoaTbtBaeMoft

HOn CnCTeMbl
11. ABropbr:
F6roKoB A.A.. Tu btrlH rl.c.

npopekrop no Hay,rHoi pa6ore I IoTMKOB tl_6.

{.



'1. HaxMeHoBaHue pe3ynbraral

- APYroe (pacuJ Oposarb):

I\reToAlrka { anropxrM onrlManbHoro ynpaErleHm olerrponorpe6nehueM ntfi€TerbHbx HacocoB
SHeproono(a flp|,l perynMpoBaH 14 l,4x

)a3pa6oroK (Bbl6parb o AUH B n.2.1 uny. n.2.2\
2.2. Peryrbrar npu|(IIaAHbrx Hay'rHbrx xccneAosaHrfi
u 3(cnepxMeHTanbHbx pa3pa6oro(

3. P$ynbrar nonygeH np{ BbrnonHeHuu HaygHbrx lrccneAoB€Hxi l{ pa3pa6oroK noreMar[Ke,
coolBefclByroqefr npuopuTerHbrM HanpaBneHurM pa3BrTr4F Hayror, rexHonorufr [ TexHnor
B Poccr4ricKoi OeAepaqw:
- Ee3onaorocrb r,4 trporxBoAeiclB[e
- 14HAycrpr4i HaHochcreM
- hHcFopMaqrioHHo-Tene(oMMyHuKatluoHHbre crcreMbl
- HaYXU o xl43Hr,r
- I tepcneKl!4aHbE Bl4abt Boo Hrr. BoeHHoi r cneuflanbHori TexHl{(,1
- PaqxoHanbHoe 30BaHle

nopTHbte r KocMrqecKre crcTeMbl
- SHeprogOSekr14aHocrb, 3

2. P$ynbrar Hay'{Hbtx l,tcclteAoBaHui t4
2. 1. P6ynbrar SyHAaMeHTanbHbrx

4. KoAbr fPHTrll
5. Ha3Ha.reHuel

44.31

HayqHbtx l,4ccneaoBaHIfi
-Teopqt

npx6op, MexaHx3M

-cucTeMa (ynpaBneHlF, peryn[poBaHur, rcHTponr,
r ,  MHoOpMaqxoHHai)

- Apyroe (pacu$OpoBarb):

CH[xeHle pacxota sneKrpogHep I Ha co6crBeHHble Hp(abr naoora3oBoro gHeofo6noKa Tg
6. On!4caHxe, xapakrepuqruK[:
Pa3pa6oraHa yHuBepcanbHar MeroAlKa pefynrpoBaHIr nlrarenbHbrx HacocoB rxApoMyQTaMu,
npuMeHlMar Anr nrc6brx napora3oBbrx sHepro6noKoB T3L.l u TOC. Ha ocHoBaHru MeroAr4Kt

[t '{acToTbt BoaLleHltt nfiaTeIbHbtx HacocoBM peryn ooBaHlF '{acroTbt BpauteHl4t nllaTerlbHbtx HacocoB rrEpoMVoTaM[.
7. npeuMyqecrBa nepeA u3BecrHbtM!4 aHarroraM[:
llleroArKa no3Bonrer nony'{l4Tb AonorH[TenbHoe cHuxeHue gneKrponorpeoneHl4r nurarenbHbrx
Hacoco8 npt4 pa6oTe napora3oBoro sHepro6noKa B nepexoaHbrx pexxMax I pexlMax c noHr4xeHHoi
Harpy3koi. tl3BecTHbre MeToAbr perynnpoEaHnr (aHanorl) He no3Bonf,nu B nonHori Mepe rcnonb3oBa1b

i noreHulian, 3anoxeHHbri B

8. O6tracr6(x) npIMeHeHurl
na Kr4 TSLl u TOC
9. npaBoBai 3aulura:
nory'reH nareHr Ha none3Hyro MoAenb Ns 190611 or 04.07.2019 (ycrpoicrBo ynpaBneHut
nrTaTeISHbtMM HaCOCaMU C rUAoOMyOTaMu ln9 na oBot(t

10. CTaAr4r roroBHocr4 K npafimecKoMy Mcdonb3oBaHrNi:
Pa3oa6oraHHbrfi anropurM anpo6upoaaH u BHeaDeH B nTK ACy Tn napora3oBoro gHepro6no(a To

3aMecr[rerrb pykoBoaulene By3a
no HayqHori pa6ore

11. ABropbr:
H C.H..  HMkoHo A.H..  tDVHMHa H.H.

(opraHx3aqIu) (o.14.o.)



1. HaraMeHoBaHxe p$ynbrara:
MynbrnQyHKr.llioHanbHaa crcreMa Ha ocHoBe qlQpoBbtx rpaHc$opMaropoB Toxa u HanprxeHur Ant

no.acTaHqui
!4 pa3pa6oroK (Bbl6parb oAt4H rc n.2.1 anu n.2.2)

2.2. Pe3ynbrar npx(naAHbrx HayqHbx xccneAoaaHxi
u oKcnepxMeHTanbHbx pa3pa6010K

3. P$yn6Tar nonygeH flpt4 BbrnonHeHxx HayqHbrx l4ccneAoBaH[i u pa3pa6oroK no reMaru(e,
cooTBercTByroqefi [lpxoprTeTHbrM HanpaMeHxrM pa3BMTr,rF Bay(u! TexHororufi [ TexHrKt4
B PoccMicKoi OeAepaq[iu:

B$onacHocrb r,l BOAenclBUe
prt HaHoct4cleM

oHHO-Tenel(oM lKaqtoHHbte cucTeMbt
Kl,t o xlt3Htl

nepcneKruaHbre B[Abl [r. BoeHHo[ 1,4 cneularbHoi TexHr4Kx
PaquoHanbHoe npu

1,, (ocMl4qecK e cMcteMbl

BHOCtb, tSeprocoepexeHre, 9He0feTlKa

45.33, 50.41 , 92.27

- APYfoe (pac!.in$poBarb)l

2. Pe3ynbTaT Hay'tH6tx l4cclreAoBaHui
2. 1. Pe3ynbrar SyHAaMeHTaIbHbtx

4. KoAH TPHTI4:
5. Ha3Ha,reHxe:

MOC Ha ocHoBe qnllpoBrn< tpaac(bopM,tropoB ToKa Ir Harrp$l€Itut [pe,{Ha3gaqeHa ant ricnon*oBaHut
Ha gr€KTposHepreTl{qecKla o6}eKra"\, gnel(TpuqecKux cTaHIIurx E noacmHrpnx,
Ilpalouqec(oe BHeApeHr,re pallpa6arrrBaeMoi cxcreMEr no3BoJur cyuIecrBeHEErM o6pa3oM yBerrqurt"
tlalert(Hocrb pa6or6r sreKrposliepterrrLreoKoro o6opy.{oBaE r u gnempogHeprern.rec'Crfx c[creM B

6. OnlcaHue, xapakrepracru Kr4 |
l. PaSpa6omla KoHqelqru MOC,4'r.r axrrBno-aAamrBuofi c€Tu Ha ocuoBe lluQpoBoro rcMepurem,uofo
rpaxc{opruaropa. Ilpe4roxeHuar MOC !@BonrgT ocyrqecrBrir6 OyHKqHx Ky, A P3A B KoMrDreKce
ycrpoficT!, no3Bonrlolllr,rx rroBErcr,rTE cTerreHb aBToMmr,l3aquri Il Ha6lronaeMocT! ceTI,I, a Tar(xe ee
Eaner(Hocr6. KoHqenq[r [peAroxega BnepBB]e It o[rcBrBa€T rimep{be[cbt I{ cloco6bl cBt3t Bxoltul,lx
B MOC ot1.Itqafi, a raxxe lrx pacnpeAerreHr.re IIo !!rcrvecruru ycrpoicrrau.
2. Ilpr{ueneaxue npr.r pa3pa6oTKe MOC anropr-rrMbr Ky, A, P3A o6naAaror Eayquoi ltoBrcqoE, T.K.
coaepxaT rroB6le pacqeTgHe B6rpar(eHlrt, HoBEte MoaeM (HanpuMep, fiMmaqroHHEre MaTeMaTurrecKse
MoAeJu TenrroBbrx r, 3Jr€KTpoMarrr,rrHErx florefi). Bn€pB6re npoBeAeHL] [ccJreAoBaH[r nprMerreE[t
qkQpoBbx r4Meprren6H6D( TpaHc$opMaropoB ,q/1r qeneii Ky, A P3A. IIa) rHar u rpaKruqeoKas
HOBTi3Ua nOATBep*naeTCr HajrrrqrieM ny6ju(auutr B peueBupyeMbrx xt?Haurax, HafltqEeM nonyqeHHbtx
rlaTemoB, a TaKxe rrc[oJrb3oBaHr,reM pe3ynbraroB hccneAoBaHr,rr B xaHAfiAarcKoi Aficceprarlru.
3. LbroroMeHHEri o6pa3eq ITIK Ky coorBercrByer roraccy mqrocrr, 0.5S Il npeAHa3HaqeE A'rt
[cnor63oBzur[r c q!(bpoB6IM t3MeplTeJGEBrM TpaHcoopMaTopoM &lt a&tuBHo-aaaBMBHErx ceTefi.

4. ItroroBne$rbrtr o6pa3eu flTK A BErlonHrer OyHrsluu orpeneneuue Hac6rrleHur MafH[roqpoBo,qa
MaroMaccora6apHTHoro rpaHc(bopMaropa Toka; auarHocrltnu Teflnosoro cocmrttr4t gteMeEToB

nepBFrHErx [peo6pa3oBareJrei ToKa ri HanprxeHrr 4ropoBoro rpaHcipopMaropa; aEafHocrnKr,r
grer(IpoHrsD< 610(08 utopoBorc rpaEcoopMeTopa;,4rarxocrllKlr cocTorHru
n3ojltu,lx; QyHKqnoHaJrEHoe n Qr3uq€cKoe pe3epBupoBaqrc,

HayqHbrx l4ccneaoEaH[fi

-cr,4cTeMa (ynpaBneH!4r, peryn!4poBaHhr, (oHTpone,
l|q, xHQOpMaqloHHar)

MHOe CpeAfiBO, 6a3a AaHHbrX
- APYroe (pscuruopoEarb):

5 . Ilsroroaaexxui o6pa3erl ITIK P3A o6ecnerrnBaer ocHoBubre rpe6oBaHur r( ycrpofqrBrM P3A -



ceJIe(TItBHOCTb, 66rOTpOne[CTB{e, HaAe}KHOCTL, qyBCTBUTeJTEHOCTE.
6. Brrno;rnexn noctagleuHbre 3aAaqn DpoeKTa, O6ecne.IuBabrcr rpe6oB:lurt t< pa3pa6oraHnhrM
arrroprrrMaM lDyHxqroHrpoBaHrr u o6pa3UaM IITK u coorBeroTByr.ot(eMy fIO.
7. Pa3pa6orarfiHe petuen n coolBercrBj/ror MrrpoBoMy ypoBtro pa3Br{rrr re)<rrutat,l. HeKoropbre
PeueEn r rjMeloT HoBrr3ny Ha MrrpoBoM ypoBHe pagBrnr.n TexHrnKu.
8, [oKa3aHa gKoHoM[.{€cKat gOOeKr[BHoctb noJD/qeHHrx pelueHtft. flocrMTarGr ocHoBHBre
3KOIIOMI'qECKIE IOIQ3ATEJI& MOC.

7. npelMyr.qecTBa nepeA [sBecrHbtMI aHanoraMh:
l CoKpaueEne Ka6eJrEHoro xo3tllcrBa noAcraFqru.
2,CokpauleHne rpyloeMkrr( ri HerexnoJroruqHrrx BtAoB Moura:iKrrr,rx E rryoro-uala4ouxux pa6or
3 . Corpa.ulexlre pacxogoB sa o6cnyxnBaxrie o6opy4oaanr.u,
4, IIoBET[eE e gnel(:IpoMarrflfiIoi coBMeortMocTu,
5 , llctltroqexlre sogr4oxqocru BErHoca BErcoKoro norenqr,@ra Ha qrr )mpaBreurlr.
6.flep€xoA Ha pa6ory 6e: o6crq,rK-reatoulero nepcoxana r co6HrhfiHErft MemA
o6cJDDKrBa .it o6opyAoBarru 3a cqgt a6cottorHoi Ha6nroAaeMoorl Te)qloJroruqecxrx rrpoq€ocoB.
7. floArcmouenue 6oauu:oro xorlqecrBaycrpoficrB.
E, ynpoueHse vHftponpoqeccoprsD( ycrpoficrB l,r J4vteHbuieHre ,D( croftocrH.
LfIoBEIueHre KorrrpoJrt tt fl,tarHocrtt o6opyAoBarfl,tr u ftauaroB c6opa, nepeAaqn rHQopMaqxr r-r
ylpaBneHx{,
10, CoBMecraMocr6 o6opyAoBaHrrr pa3r{Brx npott3BoArir€nei.
I l. Ylrexruexrle ratpar Ea npoeKrfipoBafire, MoHTax r nycxoua,ta.qKy (ao 30%),

8. O6nacrb(u) npfiMeHeHuFl

Pa3pa6oralrHal M@C rBJUrerc4 octroBoi arT{BHo-aAamrrBHbrx ogTei, [o3Bo,qqer opraHu3oBarE HoB6rfi
Ttrn ynpaBreH}tr. ]arurrat I aB]oMa nr3auHu B 3neKTpo)HepreTuKe,
Palpa6mra rrnuraer uHTepec y 3apy6exuErx r oreqecrBeuusrx KoMrraHrri, npopa6aruBacrcr Bolpoc
coBMecTHoro rcrroJrB3oBalrw uuopoBbtx tpaHcibopMaropoB u / I.,1I-l qacrefi MOC coBMecrHo o
qu$ponuuu yorpoicrraw 4pFnx $r4u-nporr3BoAar€nefi .

9. npaBoBan 3aqulai
Ilho6pErerue sarBxa lve20l9l39l01 o,r2,12,2019 "Cnoco6 ftrcrasu-roHHoro olrpelerefirrr Mecra
kopotKofo 3aMEftaH[c Hanl,lHKx 3neKTponepeaaqt".
I{so6perexue :arera JVe2019127809 or 3 .09 .201 I "Clooo6 onpeAeneHnr rexFr.rtrecKoro cocrorrru'
n3orrlll-Ilr quopoBoro TpaHcoopMaTopa [o nepaMeTpaM qacTrfrrHrx pa3praoBrt.
I4:o6peterre narerrr Ne 2614580 sr 11,12.2018 <Cloco6 onpeAenemrr HacrrueHnr Man fio4poBoAa
TpaHcOopMaTopa Tom).
I{3o6pereHue flar€m N2700368 or 16.09.2019 "Crloco6 onpeAeneFris rex!{frecKoro cocrorrrtt
qttopoBoro rpaEcoopMaropa IIo fiapaMsrpaM qacrr+rrrBx pa3pt,UoB B tBonrqEur'.
I43o6peresqe flareHr J\l!2700369 ot 16,09.2019 "yc.rpoicrBo Komponr rexr{iqec(ofo cocrorl{Irt
qlrQpoBoro rpaHcoopMaTopa no flapaMeTpaM qacrfqHbrx pa3prAoB B l-t3oJrrquu".
Irho6perenue narem l!!2700370 or 16.09.2019 "Cnoco6 AricraHquoHEoro onpeAeneHrrr Mecra
roporxoro :alortatu:rtt,

10. CTaAxr roroBHocfl,r k npaKTultecKoMy [cnorb3oBaHu|ol
l. Macura6mr xouuep{ranrcaqurr npoeKTa ocyuecrMrercr r-rrr4/orprranBH6rM{ naprHepaMh llfSy
(AO "I43H" u OOO HnO "l-[4T"). Ocy'rqecrrrrrcncr pa6orH no ocyulecTMeHfiro KoMM€pq[arrr.BaqrE
pe3yn6TaToB npoer<ra, B ToM qracle uuporoe BHeapeflte utopoBsrx r.l3Meprren6n6rx TpaqooopMaTopoB.
B Hacrorr{ri MoMeET uhopoBbre rpaHcoopMaropEr npon3BoAcrBa OOO HrIO "l{4T" npoxogrr
onBruryro sKcnryaraqHro Ha AeficrB)'rorq[x sHeproo66eKTax, B ToM qrrcre ua fIC "I,[BaHoBcKas"
(r,I4BaHoBo), B Or,Ius,'re P*arsgrepro (coBMeoruo o IITK Ky), B Qrurxarrax TroMexboHepro,
KocrpoMagHepro.
2. Crparerru partntur lt pea,'rr{3aqnH fpoeKra no co3Aal{rilo rilfeJ',reKryarBHofi a&TuBllo-aAart|l,iBuoi
ceT]'l B Poccuu o6ecfleqfiBaer rlr.rpor<I,ni pbrHoK c6HTa pa3pa6arBrBaeM6rx ycrpoficrB.

'1 1. ABropbrl

SaMecrfi errb pykoBoAl,4refl r By3a
no Ha]/'lHoi Pa6OTe

(o.11.O.)

B B F6noKoB A.A.



L HaxMeHoBaHue p*ynhrara:

Pa3Da6or(a r.r I-I naporzBoBoro uuKlra,{llr T3C
2. P$ynbrar HayqHbx hccneAoBaHui t4
2.1. Pe3ynbrar SyHAaMeHTan bHbtx

-TexHonor[i

CTBO, HOB(4, n MexaHu3M

-clcTeMa (ynpaBneH[c, peryrupoBaHxr, t{oHTponr,
HI4F,  M MAqloHHaq

MHOe CpeACrBO, 6a3a AaHHbtx

3. P$yn6TaT nonyqeH np[ BbhonHeHux HayqHbrx r4ccneAoBaHhi u pa3pa6oroK no reMaruke,
cooTBeTcrByroqei [lpxopl4TeTHbrM HanpaBJreHhrM pa3BuTlq Hay([, TexHororufi l,i rexHhKl,l
B PoccMicr(ori OeAepaqxx:
- Ee3onacHocrb I nporltBoAeicrBue re
- k M' HAHOCUCTEM

-u aquoHHo-rene H14kauuoHH6te cttcreMbl
- Hay(u o r{r43Hn

l,lBHbre B!4Abt Hl4t, BOeHHOi t4 CneUUanbHOi TeXHUKI4
- PaqhoHanbHoe n b30BaHMe
- | paHCnOpTHb|e l,l I(oCMUqeC(Ue CUCTeMbI

r,rBHocTb, oHeptoc6epexeHue, taepHat oHepreTuKa

aspa6oToK (Bbl6paTb oAxH u3rt.2.1 unu n.2.2\
2.2. P$yrbrar npx(IIaAHbtx HaygHbtx t4ccneAoBaHxi
[ 3(CnepxMeHTanbHbtx pa3pa6010(

- MeTOAI{(4, anropuTM

- Apyroe (pacu"SpoBarb):

4. KoA6r fPHTrl:
5. Ha3Ha,{eHxe:

HayqHblX l,lCCneAOBaHlii

- Apyroe (pacudpoBarb):

44.01, 44.31

Hay,{Hbre lccneAoBaHrf, SQQeKrxBHocr[ pa6orbr ooopyAoBaHur renno- greKrpocraHqr4r;, noAroroBKa

6. OnrrcaHMe, xapaKTepxcrxK4:
I\rareMarfigecKre MoAenu, onlcHBaNJqre pa6ory o6opyAoBaHxi Ll cxqreM ACy Tf] Bo Bcex pexuMax

6orbr TOC
7. flpexMyqecrBa nepeA u3BecrHbtMu aHanofaMul
HeT aHatoroB

8. O6nacrb(x) npxMeHeHrr:
Ka, nolroToBKa neDcoHana TOC 4 06vqeHue cTvaeHToB 3heDreTuqecKux HanoaBneHufi

9. npaBoBaf, 3aulxral
1. CBuAerenbcrao o rocyAapsrBeHHoi peruqrpaqx, nporpaMMbr Inr 3BM Nr 2019663339 <CereBoi
nporpaMMHbrfi KoMnneKc (MaTeMaTuqecKar MoAerb ysra ocBeTlfieneri sHepro6no(a nry Mou.lHocrb|o
325 [4BD]. Aara perxcrpaqxq 15 orr'6pr 2019.
2. CBxAerenbcrao o aocyAapcrBeHHoi perxcrpaqlu nporpaMMu Anr gBM Ns 2019663340 (CereBoi
nporpaMMHbrri KoMnneKc (MaieMaTl4gec(aF MoAenb ra3oBoi Typ6uHbr SGT-800)r). AaTa perxcTpaqlfl
15 oKn6pr 2019.
3. CBuAerenbcrBo o rocyAapcrBeHHoi perucrpaquu nporpaMMbrAnr 3BM N0 2019663740
(TlporpaMMHbrrtr KoMnneKc (CereBoi (oMnborepHbri rpeHaxep napo-ra3oBofo SHepro6noKa nry 60 c
kornoM yninrcaropoM 3l\4A-006-Ky, ra3oBoi ryp6rHon SGT-800 14 napoBoi ryp6[Hoi SST- 300)r).

22 oKrA6oA 2019.
10. CTaA[r roroBHocrx { npaKrrqecKoMy ucnor$oBaHl|o:

SaMecr[Tenb py(oBoAurenr By3a
flo Har.rHoi pa6ore

(o.14.o.)

foroB

A.JI., KuceneB A.t4.


