4 CBEOJEHUA O HAUBOJIEE 3HAYUMbIX PE3YJIbTATAX HAYYHbIX
WCCNEQOBAHUA N PASPABOTOK BY3A

1. HaumeHosaHmne pesynbTaTa:

Cospanve adeKkTMBHOrO MEeToAa U NPOrpaMMHOro NPOAYKTa ANA OLEeHKU Kputepues ahekTMBHOCTH
pabotbl TypGonuTaTenebHelX HacocoB ASC B pasnuyHbIX SKCMNyaTaLMOHHbIX PEXUMaX C NpUBeYeHnem
TEXHOMNOrMN HENPOCETEBOrO MOZENVUPOBAHMS.

2. PesynbTat HayvHbIx uccneaoBaHuii u paspaboTtok (Bbibpate oauH u3 n. 2.1 unu n. 2.2)
2.1. PesynbTaTt doyHAaMEHTanbHbIX 2.2. PesynbTar NpuKNagHbliX HAYYHbIX CCNeaoBaHuii
Hay4HbIX MccneaoBaHuii 1 3KCMEPUMEHTAINbHbIX PaspaboTok
- Teopus - METOAMKA, anropuTm +
- METOA + - TeXHONorus
- runoTesa - YCTPOMCTBO, YCTaHOBKA, NpUBop, MexaHuaMm
- Apyroe (pacwwdpoears); - BELLeCTBO, Marepuarn, npogykr

| = WTaMmMbl MUKPOOPraHU3MoB, KynbTYpbl KINETOK

- cucTema (YnpaBneHus, perynupoBaHnsl, KOHTPONS,
NPOEKTUPOBAHUS, UHPOPMALIMOHHAES)

- nporpaMmMmHoe cpencTBo, 6a3a gaHHbIX i

- Apyroe (pacwudpoeats):

3. PesynbTar nonyYeH npu BbiNofHEHUU HayYHbIX UCCneaoBaHuii U pa3paboTok no TemaTuke,
cooTeeTcTBYOLWElN [PUOPUTETHBIM HANpaBNeHUsAM pasBUTUA HaYKK, TEXHOMOTUIA U TEXHUKK
B Poccuiickoit ®egepaunu:

- BesonacHocTb U NPOTMBOAEHCTBIE TEPPOPU3MY

- HaycTpusi HaHocucTem

- ViHhopMaLoHHO-TeneKom MYHWUKaLWMOHHbIE CUCTEMbI

- Hayku 0 Xu3Hu

o nepCI'IeKTHBHbe BUbl BOOPYXXEHWS, BOEHHON 1 cneyuansHoi TEXHUKK

- PauuoHanbHoe npypoaononb3osaHue

- TpaHCnopTHELIE U KOCMUYECKUE CUCTEMBI

- OHeproapPeKTMBHOCTb, IHEProcOepexerne, ANepHasn aHepreTnka +

4. Kopgbl TPHTU: | 44.33

5. HasHaueHwe:

MoBbilueHne athheKTUBHOCTY SKCnnyaTauun TypGonuTaTenbHbIX HACOCOB SNEKTPOCTAHLMNA,
onpefeneHne TEXHUYECkn 0GOCHOBAHHBIX HOPM 3HEPTWN, OTMyCKaemol Ha paGoTy NPUBOAHLIX TYPEUH
MUTaTENbHbIX HACOCOB.

6. OnvcaHue, XxapaKkTepucTUKU:

PaspaboTaHa meToAuka ANarHoCTUKW W NOBbILWEHUS adhcheKTuBHOCTH TypBonuTaTenbHbIX HAcOCoB
GnOKOB TENNOBLIX U @TOMHbBIX ANEKTPUHECKUX CTAHLMIA C NPUBIIEYEHUEM TEXHOMOMU HEACPOCETEBOTO
MoaenuposaHua. Ha ocHose 3ToW METOLWKN Co3AaHbl UMbpoBbie ABOWHUKA TypbonuTaTensHeIX
HacocoB, paboTa ¢ KOTOPLIMU NO3BOMAET;

AnarHocTupoBaTh Ka4yecTBO aKkcnnyatauun TypbonutaTensHbIX HAacOCoB,

paspaboTaTh peXUMHLIE KapTbl, ONPeAEnUTL TEXHUYeck 060CHOBaHHbIE HOPMbI PacxXofa 3Hepriu
cofcTBEHHBIX HYKA Ha paboTy obopyAoBaHWA C YYETOM YCMOBUIA SKCRyaTauumn Kaxaoro OTAernbsHoro
arperara.

[MpumeHeHue pesynbTatos paboTel Npy NPOBEAEHNN HACTPOEYHbIX paboT Ha o6opynoBaHUK NPUBEAET K
noTeHUnanbHOMY COKpaLUeHUo OTMNYCKa TENMOBON aHepruu cobeTBEHHLIX HYXA GrOKOB TENNOBLIX U
artoMHblX ctaHuuil. [laHHas paboTa Tawke OTBeYaeT COBPEMEHHON TeHAeHUMM LndpoBu3aumnm
aHepreTuku. HelipoHHble ceTu nossonsioT obpabaTeieath GonbLINe MaccuBbl 3KCMNyaTaUuUOHHbIX
[laHHbIX, HaKannIMeaeMbIX B apxuBax UHMOOPMAaLMOHHO-BLIYUCIIUTENBHBIX CUCTEM 3MNEKTPUYECKIX
cTaHuuii. B xone o6paboTku faHHbIX MPOBOAUTCH aHanu3 U BLISBIEHUE KAYECTBEHHBIX W
KOMUYecTBEHHbIX 3aBUCUMOCTEN NapaMeTpoB B pasnuyHbIX aKCNNyaTaUWMoHHLIX cuTyauusx. MonyyeHHas
UHopmaLus 06veanHAETCH B HepoceTeBble Moaenu paboTsl 06opyA0BaHUS U CUCTEM, NPUroaHbIe
ONA:XpaHeHWs apXuBHbIX SaHHbIX B KOMNaKTHOM BUAe,

aHanusa kayectsa paboTbl 060pyA0BaHUA U CUCTEM NPU 3a4aHHbIX KPUTEPUSX 9(DEKTUBHOCTH,
vccneaoBanua U3MeHeHUs SKCryaTaLMoHHbIX XapakTepucTuk o6opyfoBaHus BCNeacTBME CTapeHns
Uy NpoBEAEHUs PEMOHTHO-MOAEPHU3ALMOHHbLIX MEPONPUATUIA.




7. MNpeumyLyecTea nepes U3BECTHLIMU aHanoramu;

PeaynbTaThl, nony4yeHHble Npyu NPUMEHEHUN AaHHOW METOAMKK, 06NaaalT BbICOKO TOYHOCTEIO npu
OTHOCUTENbHO ManbiX U3OepXKaxX Ha peannzaunio MeTOAUKN. anMeHEHHe HelipoceTeBoro

Mo ennpoBaHusa No3BoNAT Y4ecTb 0COBEHHOCTU SKCnnyaTaunn Kagoro otgenbHoro TypﬁOHaCOCQ 3a
CYET UCnonb3oBaHnsa B npoLiecce oby4yeHns moaernu peanbHbIX akCnNNyaTauWoHHbIX AaHHbLIX No paﬁcrre
COOTBETCTBYHOLLEro OGOPWJ,OBBHVIH. Mo cpaBHEeHWI0 C U3BECTHBIMU METOAaMMU perpeccMoHHOro aHanusaa

He Tpebyerca nogGop UCXOJHOTO BUAA (hYHKLWM, BEICOKAS TOYHOCTb Npu 06paboTke 6onbLIMX MaccUBOB
[aHHBIX.

8. O6nacTb(1) NnpuMeHeHus:

| Mpouece skcnnyatauumn o6opynosaHus Ha TOC u ASC

9. MNpaeoras 3awura:

| MopaHb! 3asBkM Ha odbuLManbHYI0 PerucTpaLyvio nporpamm Ans 9BM

10. Ctaaunsi roTOBHOCTU K NPaKTU4ECKOMY UCMOMb30BaHUIO:

MeToguka v paspaboTaHHble Ha ee OCHOBE NporpamMmmMHble KOMMMEKCh! BHEAPEHLI B NPOLIECC
sKkcnnyartauuu Ha geicteytowein ASC

11. ABTOpSI:
lopbyHos B.A., lNloHwakoe H.A., AHgpuaHoe C.I",, MnbyeHko A.l"., Benskos A.A., CtenaHos B.9®.,
HaropHas O.10., babukosa J1.I",, MarHuukuii [.H. //
3amecTtuTenb pyKoBoauTENs By3a /{ 1 . (©.1.0.)
no-Hay4Homn pabore '] (noanyies)



1. HaumeHoBaHwe pesyneTara:

Passutue PervoHanbHoii MHOpMaLMOHHO-aHanUTUHECKO CUCTEMb! OPraHoB rocyAapCTBEHHO BNacTy
BopoHexckoli obnactu

2. PesynbTar Hay4HblX UCCneaoBanuii u paspaboTok (BeibpaTb oguH ua n. 2.1 unu n. 2.2)

2.1. PesynbTaT yHAaMEHTanNbHBIX 2.2, PesyneTar npuknagHeIX Hay4HbIX uccrneaoBaHuii
Hay4HbIX UccneaosaHui 1 3KCNEPUMEHTAarbHLIX pa3paboTok

- TeOpus - METOLMKA, anropuTm

- MeToa - TEXHOMOrnus

- runoTesa - YCTPOIACTBO, YCTaHOBKa, Npubop, MexaHn3m

- Apyroe (pacwucbposars); - BELECTBO, Marepuarn, npoayKkT

I - WTaMMbl MUKDOOPraHU3MoB, KynbTYpbl KINETOK

- cucTema (ynpaeneHus, perynuposaHusi, KOHTPons,
NMPOEKTUPOBaHNS, UHPOPMALMOHHEST)

- MporpaMMHoe cpeacTso, 6a3a AaHHbIX +

- Bpyroe (pacwwdposats):

WHpopMaLMoHHO-aHanUTUYeckas cuctema noanepKKu
ynpaeneHusi cybbekrom Poccuiickoil ®egepauuvu
CTpaTern4yeckoro YPoBHs

3. PeaynbTar nony4eH npu BbIMOMHEHUM HayYHbIX UCCNEA0BaHNIA U paspaBoTok No TemaTuke,
cooTBeTCTBYIOWEN [TPpUOpUTETHLIM HaNpaBneHWsM pasBUTUA HaYKK, TEXHOMOMMUIA 1 TEXHUKA
B Poccuiickoit ®enepauuu:

- BesonacHoCcTL U MPOTUBOAENCTBIUE TEPPOPUSMY

- UHaycTpus HaHocucTem

- MHCbOPMaLlVIOH HO-TeNekKoOMMYHUKaLNOHHbIEe CUCTEMbI +

- Hayku 0 XusHu

- [epcnekTuBHbIE BUAbI BOOPY>KEHUSA, BOEHHOI 1 crieLuanbHON TEXHUKIA

- PaunoHansHoe npupogonons3osaHne

- TpaHCrnopTHbIE ¥ KOCMUYECKUE CUCTEMBI

- SHeproadheKTMBHOCTb, 3HeprochepexeHue, saepHas aHepreTvka

4. Kopbl TPHTU: | 50.41, 50.49

5. HazHa4yeHue;

Cucrema npeaHasHaveHa Ans MHOPMaLMOHHO-aHaNUTUYECKON NOAAEPKKM YPABNEHUs! CYyEBEKTOM
Poccuiickoit deaepayumn cTpaTernyeckoro ypoeHs, kak B @BTOHOMHOM PEXUME, TaK U B COCTaBe
CUTYaLIMOHHOIO LeHTpa

6. OnucaHue, XxapakTepucTvKu:

MocneacTens oWMBOYHLIX PELLEHW NPY YNpaBneHu TEPPUTOPUSMU Kak GoNbLUMMUK CoLUanbHOo-
3KOHOMUWYECKUMU cucTeMamu MoryT GbiTe 60NE3HEHHBIMU.

Liukn ynpaBneHus B Takux cucTeMax BKIOYAET Npoueaypbl LenenonaraHus, Nony4yeHns nHopmawum o
COCTOSiHWM YNpaBnsemMoi TEpPUTOPUN, MOHUTOPWHIa 3TOr0 COCTOAHUSA, aHanvsa uHdopmayuuu,
BbIpaboTky yNpaBneH4Yeckoro pelleHns, AoOBEAEHNS STOro peLleHns [0 UCMIONHUTENS W KOHTPOms
MCMONHEHUS.

[Ans noaaep>ku KOHTypa ynpaeneHus cyobekTom ceepauumn paspaboTaHo COOTBETCTBYOLLIEE
TexHornorn4yeckoe cpeacTso — PernoHanbHan MHOPMaLMOHHO-aHanNnMTHYecKas cucTemMa OpraHoB
rocypgapcteeHHou Bnactu (PUAC OIB), koTopas BkNovaeT cpeactea cbopa uHgopmauum o
cocTosiHuM cybwekTa PO 1 nHdopmauum n3 BHELWHel cpeapl, NogaepkUBaeT MH(OPMaLIMOHHY0 MOAENb
obbekTa ynpaeneHus, NPeAOCTaBNAET Nuuam, NPUHUMAaIOLLUM PeLUeHWs], JETanuspoBaHHYIO U
arpervpoBaHHyIo ynpasneH4Yeckyro UHopMaLuio, NOUCKOBbIE U aHaNUTUYECKUE CEepPBUCEHI.
YnpaBneH4eckne pelueHns JOBOAATCA A0 UCMOMHUTENENR C KOHTPONEM Yepes CUCTEMY SSIEKTPOHHOIo
nokymeHToo6opoTa 1 Ao HaceneHusl U BusHeca Yepes nybnukauuio 3TUX pelleHunii Ha nopTane,
OcHoeHoit 3agayeii npu noctpoeHun PUAC OIB siBnsieTcs cosgaHne v noanepxaHme
MHdopMaLMOHHOW Moaenu o6LeKTa ynpaBneHus.

OpraHbl rocyaapCTBEHHON BNacTu He UMetoT cOBCTBEHHOW NEPBUYHON UHPOPMAaLIK, NO3TOMY
HanonHeHue xpaHunuw aaHHeix PUAC OB ocyllecTBnseTcs 3a cyeT cbopa Hdopmaumy U3 BHELLHUX
NepBOMCTOUHUKOB — (hefepanbHbIX U permoHanesHelX. Ha ypoeHe cybrexkta PO nHhopmauus gomkHa
cobupaTbes U3 MyHULMNAnkbHLIX U BEAOMCTBEHHbLIX MH(POPMaUUOHHLIX CUCTEM (B MecTax, rae oHa
NOPOXAAETCH), BbIBEPATLCH U MHTErpUpoBaThecs ANA aHanuTuyeckon obpabotkn 8 PUAC OrB.
KU3HEHHBIN LMK TakUX CUCTEM YpeaBblYaiHO CrOXeH — cUcTeMa A0MKHa (OYHKLIMOHUPOBATL B YCIOBUAX
MOCTOSAHHO U3MEHSAIOLLIECH BHELUHEW Cpeabl — MEHATCH hopMaThkl AaHHEIX NEPBOUCTOYHUKOR,
MeHsieTcs HopmaTueHas 6asa, MEeHATCS METOAUKN U anropuUTMEl, UCNOMb3YeMbIE NMPU NPUHATUAN
pelleHwuii. Kpome atoro meHsaoTca notpebHocTy nonb3osaTteneid. [laHHas pabota Gelna opueHTUpoBaHa
Ha nonneoxaHue *uaHeHHoro uvkna PUAC OB OpexbBvorckoii o6nactu.




T ﬂpeumyu.lec:'rsa nepen N3BecTHeIMW aHanoraMmu:

OcobeHHocTe PUAC OB — 3T0 He NpoCTO nporpaMmHas cuctTema, a aaanTueHas nnargopma, KoTopyio
nons3osarenk cam, 6e3 yyactua pazpaGoTuMka MOXeT MoAUDULMPOBaTL, pa3BuBaThb,
paspabaTbiBaTh HOBbIE (hYHKLMOHAMNBHbIE noacucTemsbl. MporpamMmmHblit komnneke PUAC OFB sknovaeT:
- TexHonoruyeckyio nnartcdopmMmy WHpoBusop, «koTopas ofecneuvBaeT npoeKkTUpOBaHUe U
PEUHXUHWUPWHT  KOPMOPaTUBHbLIX WHMOPMALUOHHLIX CUCTEM, BKMKOYAA BCE TEXHOMOrnyeckue
nepexofbl — OT B3aUMOAENCTBUS C UCTOYHWUKaMU faHHbIX, A0 NOMb30BATENLCKOro MHTepdeiica;

- Habop (yHKUMOHaNbBHbIX cUCTeM, pas3paboTaHHbiX CPeacTBamy TEXHONMOrMYeckon nnaTdopmel
WHdoBusop.

Takoii noaxon oGecneyvBaeT NOMHOE OTYYKAEHUE CUCTEMbI OT Pa3paboTUMUKOB - KOHEUHbIi

MONb30BAaTENb MOXET:

- MoauduUMpoBaTh Cpeny B3auMOAEHCTBUS C UCTOYHMKaMW AaHHbIX, MOAENV XpaHWunuia AaHHbIX,
aHanuTU4eckue 1 HasuraunoHHbIe MOAENM, NoNb3oBaTeNbCKUil MHTEpdelic;

- passusatbk PUAC OIB, Bkntoyas B ee COCTaB KOMMOHEHTbI CUCTEMbI COBCTBEHHON paspaboTKy.

OTOT noAxos BaxKeH ANA OTBETCTBEHHBIX CUCTEM roCyAapCTBEHHOrO YNpaBneHus, MOCKOMbKY
rapaHTUpYeT X TEXHONOrMYECKy He3aBUCUMOCTb.

CyulectBeHHbIM oTninumem PUAC OB oT apyrux paspaboTok Takoro Tvna ABnsieTca peanusauns ee
aHanuTUYecknx Mopaenen yHKLMOHaNbHbIX NOACUCTEM B BUAE LIENOCTHOrO runepkyba (a He
nonukybuyeckue kak B Apyrux paspabotkax). PUAC OI'B moxeT paboTtaTh ¢ NobbiMy pENALUOHHBIMU
cucTemamu ynpasneHus 6asaMu faHHbIX B onepauuoHHbIx cuctemax Linux, Solaris, Windows.
ABTOMaTWU3NPOBaHHLIE CUCTEMbI OLIEHKN Pe3ynbTaToB AEATENIbHOCTU UCMONHUTENbHBIX OPraHoB
rocyapcTeeHHON BNacTh 1 OpraHoB MECTHOIO CamoynpaBneHus nosBonsAoT He TOMNbKO BbINOMHUTB
TpeboBaH!s ykasoB NPesnpeHTa, HO U BbICTPOUThL CBOWU COBCTBEHHbIE CUCTEMbI KOHTPOMNITUHTE —
CaMOOLIeHKN CO CPeAcTBamMMU HacTPOKU COCTaBa nokasarenei, y4acTByoLWWX B OLEHKe, U anropuTMoB
(MeToauK) oLieHku. MiHdopmaLoHHaa cuctema BeAeHusi peectpa NUUEH3Ni Ha PO3HUYHYI0 NPOAEXKY
ankoronbHoi NPoAYKUUM U MHGOpMaLMOHHas cucTemMa aBToMaTU3aLuK AeATenbHOCTY KUMUHCNEKLN
ABNAIOTCA TaKKe nnaropmMamu, NO3BonALLMMK GbICTPO CO34aBaTL CUCTEMBI AN NIOBLIX MHCNEKUMIA U
CUCTEeMbI y4eTa NMULIEH3WIA CO BCeil aHanuTUKou,

ApnantueHocTe PUAC OB no3eonseT onepaTtuBHO pearnpoBaTh Ha BCE TEXHOMOMMYEckue UHULaTuBb
teaepanbHoro yposHA.PUAC OIB uHTerpuposaHa B heaepanbHble UHOPMaALMOHHBIE
WHpPacTpyKTyphl - B CUCTEMY MEXBEAOMCTBEHHOrO 3MEKTPOHHOrO B3aumMoaeicTeus - CM3B, B EanHyio
cucTemy naeHTudukaummn u ayteHTudukauvm - ECUA, B rocyaapcTBeHHY0 aBTOMATUIUPOBAHHYIO
cuctemy “Ynpaenenue" - FAC "YnpaBsneHue" B kayecTse peruoHansHoro cermeHta, PUAC OB Bbina
BKrtoueHa B CM3B u ¢ nomoLio onybnukosaHHo TKMB uHTerpuposaHna B FAC “Ynpaenexue".
Basoeble koMNOHEHTL! komnnekca UHgoBusop Hanucakbl Ha Java, Yto noseonuno noptuposaTe PUAC
OrB B Jlunyke. basoekle nogcuctemsl PUAC OB peanusoBaHbl B Buge BeG-cepBUCOB. TEXHOMOrMHYECKM
PUAC OI'B uHTerpupoBaHa ¢ otevyecteeHHon CYBL JluHTep.

8. O6nacTtb(W) NPUMEHEHUS:

| WcnonnuTenbHble opraHbl rocyAapcTBeHHOI Bnactv cybbekTos Poccuiicko desiepalnm

9. MNpaBoBas sawuTa:;

| O6vekT aBTOpCKOro Npasa - OTHET

10. CTapus roToBHOCTH K NpakTU4eCkomMy NCNoNb3oBaHWUK!

| MonHocTbIO roToBa K TUPaXMPOBAHMIO

11. ABTOpbI:

KopoekuH C.0., LLlaenes J1.B., KopoekuH A.C., Masnos M.H., Beicokos A.C., Moposoe W.B.,
AnppusHosa J1.B., Cepkun C.B. 1

lMpopekTop no Hay4Hoii paboTte i TioTukoe B.B.




1. HaumeHoBaHwe pesyneTara:

YcraHoska (nabopaTopHas) o6paTHOro ocMoca U XMMUHECKOro 06ecconuBaHiis Ans huanyeckoro
MOAENVPOBAHUA U KOHTPOMA MPOLECCOB BOAHOrO pekumMa aHeprobnokoe TOC n A3C

2. PesynbTaT Hay4HbIX uccnenosaHuil u paspabotok (BelbpaTs oguH us n. 2.1 unu n. 2.2)
2.1. PeaynbTaT hyHOaMEHTaNbHbIX 2.2. PesynbTar NpyUKNagHbIX HayYHbIX UCCNeaoBaHuii
Hay4HbIX uccnegoBaHuit 1 3KCNepUMeHTanbHbIX paspaboTok
- TEOPUA - METOAWKA, anropuTm
- METoA - TEXHOMorns
- runoTesa - YCTPOIACTBO, YCTaHOBKa, Npubop, MeXaHuam +
- ApYroe (pacwudposats): - BEWeCTBO, Marepuar, NpoAyKT
L - LUITaMMbl MUKPOOPraHW3MOB, KyNnbTypbl KIETOK
- cucTema (ynpaBneHus, perynupoBaHns, KOHTPONs,
MPOEKTUPOBAHWUA, MHDOPMALIMOHHASA)
- NporpamMmmMHoe cpencTso, 6a3a AaHHbIX

- Apyroe (paciwucposats):

3. PesynbTar nony4eH npu BbINOMHEHUU HAYy4YHbIX UCCRIEA0BaHNI U pa3paBoToK No TeMaTuke,
COOTBETCTBYIOLLE#H [pMopUTETHEIM HanpaBneHWsaM passuTs HayKu, TEXHOMOTUI U TEXHUKM
8 Poccuiickoin ®egepaynm:

- BesonacHocTb M NpoTMBOLEICTBUE TEPPOPU3MY

- iHaycTpusa HaHocucTem

- IHhopMaLIMOHHO-TENEKOMMYHUKALIMOHHbIE CUCTEMbI

- Hayku 0 3ku3Hu

- [NepcnexkTuBHble BUAbI BOOPYXXEHWA, BOEHHOIA U cneuuanbHOR TEXHUKN

- PauvoHarnbHoe npupogononib3oceaHne

- TpaHCMOPTHbIE U KOCMUYECKUE CUCTEMbI

- OHeproaghheKTMBHOCTL, 3HeprocGepexeHue, saepHas sHepreTuka +

4. Kopbl TPHTU: | 44.31

5. HasHaueHue;

WccnepoBaHue cyLLecTBYIOLIUX U HOBBIX BOAHO-XMMUYECKIX pexumoB TAC u ASC, BKoYas BOAHO-
XUMUYECKINE PEXUMbI HA OCHOBE OpraHM4eckux aMUHOB

6. OnucaHue, XxapaKkTepucTUKWA;

NabopatopHas ycTaHoBKa 06paTHOro 0CcMoca U XMMUMYECKOro 06ecconmBanus BKMOYaET CTOM C
FOPU3OHTAmMbLHOM N BEPTUKANBHOW YCTAHOBOYHLIMU MOBEPXHOCTAMM, HA KOTOPbLIX pa3MeLLeHbI
nuTaTenbHbIA HACOC C BOAOHANOPHOR MarucTpansio, HakonuTenbHell 6ak, MexaHuyeckuin unbTp,
coevHUTENbHbIe NaTtpybKy, 3anBuKK oTOOpa Npobkl 1 3anopHY apMaTypy. YCTaHOBKa BKM4aeT
TaKwke obpaTHooCcMaTUYECKWit uneTp, H-kaTMOHWUTHLIN hunsTp, OH-aHNOHWTHBIA UNBTP U
aBTOMaTUYECKWiA uamepuTensHIi 6nok. KoHTpons kavectea 06paboTaHHoW BOAL! OCYLLECTBNSAETCA
nyTem U3MepeHUs 3NeKTPOnNpoBOAHOCTM C NocneayLwmm pacdeTom pH U KOHUEeHTpauui
amuHocoepXKallero peareHTa U MoHHbIX npumeceii B pacyeTe Ha NaCl. TeXHUYecKkUM pesynsTaTom
SIBNAETCS co3aaHue NpocTol 1 HarnsAHO| CTEHA0BOIN YCTaHOBKU AMNsl U3YYEHUS W NPOBELEHMS
nccnenosaHus NPOLECCoB, NPOXOAALLUX NPY 403WPOBAHWN XMMUYECKUX peareHToB B NUTaTeNLHY BoAY
KOHTYypa aHeprobnoka.

7. MpeumyLlecTea nepej W3BECTHBIMU aHanoramu:

| AHanoros HeT

8. ObnacTb(1) NnpUMeHeHUs:

ViccneporaHve cyLUecTBYIOLWMX U HOBbIX BOAHO-XMMYECKUX PEXUMOB 3HEeproBrnokoe ¢ pa3paboTkoii
METOAMKI aBTOMaTUYECKOTO XMMWUYECKOro KOHTPONs

9. lNpasoBas sawuTa;

I INateHT Ha uzobpereHue PP Ne 2658020, Ony6n. 19.06.2018, Bionn. Ne17

10. CTaausi roTOBHOCTM K MPaKTU4ECKOMY MCMONb30BaHMIO:

| PaspaboraH onbITHbIH 06pasel

11. AeTopb!:

| Napux A.B., lapud .M., MsaHosa (CopokuHa) A. 5. / 4

3amecTuTenb pyKOBOAUTENS BY3a [ | ! (©.1.0.)
no Hay4Hoii pabore |_/(noanuce)




1. HaumeHoBaHue pesynbTara:

MeTon matematuyeckoro nporHo3npoBaHnA BuomexaHu4ecknx XapakTepucTUK pereHepauun KOCcTHOM
TKaHW MPpU OCTEOCUHTE3E

2. PesynbTaT Hay4HbIX uccneaoBaHnii u paspabortok (BbiGpare oAuH U3 n. 2.1 unu n. 2.2)

2.1. PesynbTaT yHAaMeEHTanNbHbIX 2.2. Pe3ynbeTaT NpUKNagHbIX Hay4YHbIX UCCRNeaoBaHuit
Hay4HbIX UCCnenoBaHui W 3KCnepuMeHTanbHbIX paspaboTok

- TEOpUA - METOAUKE, anropuTm

- MEeToq + - TeXHONorus

- runoTesa - YCTPOWCTBO, YCTaHOBKa, NpMbop, MEXaHU3M

- Apyroe (pacwwudpoears); - BELLeCcTBO, Marepuan, npogykT

| - lWUTaMMbl MUKPOOPraHW3MOoB, KYNbTYpPbl KNETOK

- cucTema (ynpasneHus, perynupoBaHiAsi, KOHTPonS,
NpoeKTUpPOoBaHIs, UHOPMaLIMOHHaSR)

- NporpammHoe cpeacTBo, 6asa AaHHbIX

- Apyroe (pacwudposats);

3. PeaynbTar nony4yeH npu BbINOMHEHWU HAyYHbIX UCCNeAoBaHWit U pa3paboTok No TemaTuke,
COOTBETCTBYIOLEH [TpMopUTETHBIM HaNPaBneHUsiM PasBUTUA HaYKK, TEXHOMOTUIA U TEXHUKU
B Poccuiickoit ®egepauuu;

- Be3onacHoCTb U NPOTUBOAENCTBIE TEPPOPUIMY

- IHaycTpus HaHocucTeM

- NHdbopmaumoH HO-TeNeKoOMMYHUKaLWOHHbIEe CUCTEMbI

- Hayku 0 XuzHu P

- MNepcnekTuBHbIE BUAbI BOOPYXEHUs, BOBHHOW U CreunanbHOW TEXHUKM

- PaunoHanbHoe npupogonone3oeaHne

= TpaHCI'IDpTHble N KOCMUYecKue cucTtembl

- OHeproahheKTUBHOCTb, 3HeprocBepexeHmne, anepHasn aHepreTuka

4. Koab! TPHTU: | 30.561, 30,19, 30.03

5. HazHayeHue;

MeTop npefHasHaveH ans npoeegeHna MMUTaUNOHHOro W NpeacKkasaTenbHOro MoaenupoBaHus
pereHepaLun KOCTHOW TKaHW MOCe Nepenoma B YCroBUAX OCTEOCUHTE3A.

6. OnucaHue, XxapakTepUCTUKN:

MeTton ocHoBaH Ha pa3paboTaHHOt MaTemaT4eckoin MoAENu CTPYKTYPHON NEPECTPOVKA KOCTHOW TKaHH,
ynpaensiemoii npoueccamu npeobpasoBaHus KINEToK U AeNCTBUEM BHELUHEN MeXxaHUYeckol Harpysku
nepuoaguyeckoro xapakrepa. PaspaboTaHbl MatemaTuyeckue anropuTMel, peanusyiowue
MexaHoBUonoruieckyro Moaenb pereHepauun KOCTHO TKaHU Nocne nepenoma B YyCroBusiX BHELLHEro
OCTEOCUHTE3a Npyu Hanu4uu nopucToro uMnnadrara. PaspabotaHHoe achekTUBHOE NporpaMMHoe
ofecnevyeHue no3BoONAeT NPOBOAUTE KOMMBIOTEPHbIA aHanus NpoLeccoB penapaTuBHOl pereHepauumn
KOCTHOW TKaHW B YCIOBUAX BHELUHEro U BHYTPEHHEro OCTEOCKHTEaa nog AeiCTBUEM rapMOHMYECKO
Harpysku. Meton HeoBxoaum Ans uccneaoBaHusi ocobeHHOCTEN NPOLIECCOB pereHepaL KocTy B
YCNoBKUAX OCTEOCUHTE3a U paspaboTku HOBbLIX BUOMEXaHUYECKUX CUCTEM (MMMNIAHTaTOB NOPUCTON
CTPYKTYpbl), 3ameLyaromx hyHKUUK OTAENbHBIX 3NEMEHTOB ONOpHO-ABUraTenbHoro annapara
YenoBeka.

7. NpeumyllecTsa nepes U3BECTHbBIMW aHanoramu;

MeTopz no3BonseT uccneaoBaTh BAMSHWE aMNMUTYAbI U YACTOThl BHELLHENR CUMbl HA MPOLIECC
NEPECTPOIIKA 1 pereHepaLu KOCTHOM TKaHU NOCNE NeperioMa npy Hanu4my NoprucToro UMMNIaHTara u
annapara BHeLWHe dukcauuu. MpuknagbiBaemas Harpyska MOXET pacCMaTpUBAaTLCS B BUAE CYMMb
CTaTUYECKOI U ANHAMUYECKON rapMOHUYECKO COCTaBISAIOLEN, YTO OTCYTCTBYET B U3BECTHLIX
UCTOYHUKAX.

8. Obnactbs(n) NnpUMEHeHUs:

PerenepaTuBHas nepcoHanuMsupoBaHHas MeauunHa, TkaHeBasa WHXUHWPUSA, TRaBMaronorna ans
COKpaLLIeHWs1 CPOKOB 1 ONTUMKU3ALUK OrepaLUu OCTEOCUHTE3E KOCTHOW TKaHW




9. MNpaBoBas 3awura:

O6vekT aBTOpCKOro nNpaea:;

e OtyeT 0 Hay4YHo-UccneaoBaTensckon pabote «PaspaboTka MaTeMaTUYeckux anropuTMos U
KOMMNblOTEPHOE MOAENUPOBaHUE pEreHepaLmmy KOCTHON TKaHW B YCINOBUSIX OCTEOCUHTE3ay,
BbINOSHAEMOIA B pamkax 3afaHusa Ha BhINoNHEHUe rocyAapcTeeHHbIX paboT B cchepe Hay4Holk
[enaTenbHoCTH B pamkax 6a3oBoii YacTu rocyaapcteeHHoro 3agaHus MuHoGpHayku Poccuu, npoekT
Ne 2,7557.2017/BM (3akntoumTenbHelin ot4eT 3a 2019 roa)

10. CTapusa roTOBHOCTU K NPaKTUYECKOMY UCMOJb30BAHUIO;

CopnepxaHue MoAenu AoKnNaabiBanoch Ha MeXayHapoaHbIX U BCEPOCCUUCKUX KOHMEpeHLUsIX 1

onyGnuKoBaHo B XypHanax u marepuanax KoHthepeHLuii:

* Macnos J1.6. BuomexaHudeckasi MoAernb U YUCNEHHbI aHanua pereHepauun TkaHu B o6beme
nopuctoro uMmnnadrara // MpuknagHaa maremaTtuka u mexanuka, — 2019. — T. 83, — Buin. 5. - C.
692-718.

o lliyna E.E., Maslov L.B., Sabaneev N.A. Influence of mechanical impact on bone tissue regeneration
in porous scaffold // IOP Conf. Series: Materials Science and Engineering 489 (2019) 012046.

e MaTemaruyeckoe moaenvposaHue n GruoMexaHuka B COBPEMEHHOM YHUBEPCUTETE: TE3UChI
poknapoe XIV Beepoccuiickoit Wwkonkl (¢. uBHomopckoe, 27-31 masa 2019 r.).

o Xl Beepoccuitckuii cvesn no dyHaameHTanbHbiM npobnemMam TEOPEeTUHECKO U NPUKNaaHOIA
MexaHuku. AHHoTauuu goknagos. 19-24 aerycra 2019 r., r. Ydba.

11. ABTOpbI:

| Macnos J1.6., Unbuna E.3.

3amecTtutens pykoBoguTENs By3a (opraHusaum) A a (¢.1.0.)
no HayuHoi pabote (n’@‘nﬁé{a}




1. HaumeHoBaHue pesynetara:

Hoebie MeTogbl MogerinpoBaHuA, pacyeTa U ONTUMMU3ALWKM IHEProTeXHoNTorHyeckux npoueccoB B
LUUPKYNALWOHHOM KWNALLEM crnoe

2. PesynbTar Hay4HbIX uccnegoBanwii n paspaboTtok (BbiGpath oguH U3 n. 2.1 unu n. 2.2)
2.1. PesynbTaTt byHOaMeHTanbHbIX 2.2, PesynbTaTt npuknagHsIX Hay4HbIX UCCnenoBaHui
Hay4HbIX nccnepoBaHuil 1 3KCNepUMeHTanbHbIX paspaboTok

- TEOpUs! - METOAWKA, anropuTM

- MeTof + - TeXHONorus

- runoresa - YCTPOWCTBO, YCTaHOBKA, MPUBOP, MEeXaHW3M

- Apyroe (pacwudposats): - BELLECTBO, Marepwuar, npoaykT

| - WTaMMbl MUKPOOPraHM3MoB, KynbTypbl KNETOK

- cucTema (ynpaBneHusi, perynupoBaHusi, KOHTPOss,
NPOEKTUPOBaHNS, UHDOPMaLIMOHHAS)

- NporpaMMHoe cpeacTso, 6asa AaHHbIX
- Apyroe (pacwwcposars):

3. PesynbTar nony4yeH rnpu BeINOMNHEHWM HAYYHbIX UCCNefoBaHWA v paspaboTok No TeMaTHke,
COOTBETCTBYIOLEN [PUOPUTETHBIM HaNpaBneHUsIM pa3BUTUA HaYKK, TEXHONOTUA N TEXHUKU
B Poccuiickoin epepayuu;

- BeaonacHoCTb U NPOTUMBOAEWCTBIE TEPPOPUSMY

- HaycTpusa HaHocucTeM

- HtbopmaLMOHHO-TENEKOMMYHUKALMOHHbIE CUCTEMBI

- Hayku o )u3Hu

- MepcnekTUBHLIE BUAbI BOOPYXKEHUS, BOBHHON U CNeLUanbHOi TEXHUKNA

- PauvoHanbHoe npupoaonos3oBaHue

- TpaHcrnopTHLIE M KOCMUYECKUE CUCTEMBI

- SHeproathheKkTUBHOCTb, 3HeprocGepexeHne, aaepHas aHepreTuka *
4. Kogbl TPHTU: | 44.31.35
5. HasHayeHve:

WHHOBaLIMOHHbIE CPEACTBa KOMMLIOTEPHON NOALEPXKKA MOAENUPOBAHUA, pacHeTa 1 onTUMU3aLmvu
NPOLIECCOB B LIMPKYSISILIMOHHOM KUMNSALLEM croe

6. Onucanue, XxapakTepuUcTUKK:

HoBblit MeToq paccMaTpUBaeT LUPKYNALMOHHBIA KUNALWA CrON Kak e[UHY0 CUCTEMY, COCTOSILLYIO U3
NOACUCTEM: peakTopa KUNSLLEro Cnos, KOHLUEBOro knaccudukaTopa U KOHTYpa LIMPKYNALUMY, ©
CYLLIECTBEHHbIM B3aUMHLIM BNUSHUEM XapaKTepucTUK NOACUCTEM APYr Ha ApYra, YTO CYLLECTBEHHO
NoBbILLAET aeKBaTHOCTb ONUCAHKA NpoLecca U NPOrHocTUYEcKUe BOSMOXHOCTH MeToaa. Ha ocHose
YUCTIEHHBIX AKCMEPUMEHTOB BbIABMNEHbI HETPUBUANBHbBIE NYTU ONTUMUSALIWA LIMPKYNALMOHHOIO KUNALWEro
Cros, peanuayemblie B HOBbIX KOHCTPYKLUAX 0BOpYyAOBaHUA 1 NOATBEPXKAEHHbIE B NaGopaTopHbIX
YCTaHOBKaXx.

7. MpenmMyLlecTsa nepea M3BECTHLIMIU aHanoramu:

| Awxanoros HeT |
8. Obnactb(M) NPUMEHEHNS;

| TeepnoronnueHas aHepreTuka, XMMUHECKVE TEXHOMOrUN, NPOU3BOACTBO CTPOUTESbHBLIX MaTepuaros |
9. lNpaBoBagd 3alyuTa;

| FoToesTcs 3aBKM Ha pervcTpaLMio UHTENNEKTYaNbHOW COBCTBEHHOCTY |
10. CTapgus roToBHOCTU K NPaKTUYECKOMY UCMOMb30BaHUIO:

| SaperucTpuposaHHbie paHee nporpamMmbl Anst SBM UCNonbayloTes B pAAE Hay4YHbIX OPraHN3aLIuii. |
11. ATOpSI:

| Musoros B.E., Mutpodaros A.B., LyuHa E.A. |

3amecTuTenb pyKOBOAUTENS By3a (4 (©.1.0.)
Mo Hay4Hoit paboTe /" (noarucs)



1. HanmeHoBaHWe pesynbTara:

PaspaboTka 1 MUKpONpOLIECCOPHas peanusaLys CUcTeM pobacTHOro, CenekTUBHO-UHBAPUAHTHOMO W
21anTUBHOrO YNPaBIIEHNS MEXATPOHHBIMW CUCTEMaMM.

2. PesynbTaT Hay4HbIX uccneqosaHuii u paspaboTok (BeiGpaTte oguH U3 n. 2.1 unu n. 2.2)
2.1. PesynbTat tbyHOAMEHTanNbHbIX 2.2. PesynbTat npuknagHeIX Hay4HeIX UccnenoBaHuii
Hay4HbIX UCCNeaoBaHui 1 3KCNEpUMeHTarbHLIX pa3paboTok
- TEOpUA - METOAWKA, anropuTm s
- MeTop - TEXHOMNOrns
- rMnoTesa - YCTPOWCTBO, YCTaHOBKa, Npubop, MexaHusm
- Apyroe (pacwudposats): - BELL|eCTBO, Matepuan, Npoaykr

| - LUTaMMbl MUKPOOPraHU3MORB, KynbTypbl KNEeToK

- cUcTeMa (ynpaBneHus!, peryniMpoBaHus, KOHTpons,
NPOEKTUPOBAHUSA, UH(OPMALIMOHHAS)

- NporpaMmMHoe cpeacTso, 6asa AaHHbIX +

- Apyroe (pacwudposats):

3. PesynbTar nony4eH npv BbINOMHEHUW HAY4HbIX UCCneaoBaHuii U paspaboTok No TemaTuke, COOTBET-
cTytoweit MpuopuUTETHEIM HaNpaBNeHUsIM PasBUTUS HayKW, TEXHOMOTWIA U TEXHUKKU B Poccuiickoi
depepauuu:

- BesonacHocTb 1 NPOTUBOAENCTBME TEPPOPUSMY

- UHaycTpus HaHocHcTeM

- MHtbopMauuoHHO-TENEKOMMYHUKALWUOHHEIE CUCTEMBI

- Hayku 0 xusHu

- [lepcnekTueHble BUAbI BOOPYXEHWUA, BOEHHOW 1 CneLunanbHo TEXHUKM

- PaunorancHoe npu pogononb3oBaHue

- TPaHCMNOPTHLIE U KOCMUYECKIE CUCTEMBI

- HeproadhheKTUBHOCTL, 3HeprocBepexeHue, snepHan sHepreTuka +

4. Kogel TPHTW: | 28.15, 50.03, 50.43

5. HasHaueHue:

lMoBbileHNe Ka4yecTBa yNpaBneHus aNeKTPONpPUBOAaMMU NPYU HANUYAN BHELUHWUX rapMOHUYECKUX 1
BHYTPEHHUX NapaMETPUYECKUX BO3MYLLEHMIA.

6. OnucaHue, xapakrepucTuKu:

MpomebiwneHHoe npuMeHerue peaynetatoB HWOKP nossonut obecnevnts NoBbILLUEHWE KaYecTBa
BbIMyCKaeMON NPOAYyKUMK (u3genuii MetTannoobpaboTku, ONTUYECKUX CBETOBOLOB, CBEPXMPOYHbIX
BOMOKOH, CneLunanbHeIX NMeHOK, KPUCTannos, KOMMNO3UTHBLIX U3LEnuiA U Ap.), @ TaloKke NPOU3BOAN-
TENbHOCTU TaKUX TEXHONMOrMYECKUX MaLUWH, KaK CTaHKU U CTAHOYHbLIE KOMMMEKCH, poBoToTEXHUYECKUE
YyCTaHOBKW pa3nu4Horo npumeHeHus (cbopka, ceapka, peska, rpysonepemMerleHie u T.n.).

7. MpeumyLyecTea nepen U3BECTHLIMU aHanoramu:

KomnnekcHeId Noaxon K CUHTE3Y CUCTEM aBTOMaTUYECKOro YNpaBneHus npu Hanmumum BHELWHUX
MEX3HWYECKUX U BHYTPEHHWUX NapameTpuYeckux BO3MYyLUEHWI.

8. O6nacti(1) NpUMEHEHUS:

ABTOMATM3aL1sI TEXHOMOrMYECKUX NPOLIECCOB B XMMUYECKON, BymarofenatensHoi, TEKCTUNbHOM
NPOMBILUNEHHOCTA U METANYPriu.

9. lNpaBoBas sawura:

«lporpamma oLeHKU YCTORHMBOCTU CUCTEM aBTOMaTYeCcKoro ynpasneHus «SkyStab» CeuaetenscTso o
peructpauuv nporpamm ana IBM Ne2019661727 ot 05.09.2019.
MporpammMa cuHTe3a NofIMHOMUaNbHBIX PETYNATOPOB ANs CUCTEM 3afaHHO TouHocTh. CBUAETENLCTBO O
pervuctpauuv nporpamm ansa 9BM Ne2019618152 ot 26.06.2019.

10. Ctagusa roToOBHOCTU K NPaKTUYECKOMY UCMNOMb30BaHWUIO:

PaspaboTaHbl 1 MPOrpamMmmMHO peaniaoBaHbl METOAb! U anropuTMbl aBTOMAaTU3UPOBAHHOMO CTPYKTYPHO-
napameTPUHECKOro CUHTE3a U aBTOMATMYECKON HACTPOKU YNPaBMSoLLMX YCTPOHCTB MEXaTPOHHbIX
CUCTEM B YCNOBUAX PEasbHOro NPOMbILLNEHHOrO 060pyAoBaHus.

11. ABTOpbI:

TapapbikuH C.B., Tiotukos B.B., AHucumos A.A., Tepexos A.W., Konbirjosa J1.I"., AnonoHckuii B.B.,
Tuxomuposa W.A., BynayksaH I".A.,Jleanos B.C.,Mo3gHskos J1.C.,CmupHos A.AL PoluH I".H.,Cokornos K.E.

/

3amecTuTenb pyKOBOAUTENS BY3a / (¢.1.0))
no HayuHoi paboTe " (noancs)




1. HaumeHoBanrue pesynbsTara:

WHbopmaLmorHas crucTema Ha ocHoBe LnthpOoBbIX TPAHCOPMATOPOB TOKA U HANPSHXKEHWA AN nepexoaa
K MHTEINeKTyanbHOi MeKTPOIHEPreTUYECKO CUCTEME C aKTUBHO-8AaNTUBHON CETHIO

2. PesynbTat Hay4HbIX uccnenosaHuil u paspaboTok (BeibpaTe oauH ua n. 2.1 unu n. 2.2)

2.1. PesynbTaT hyHAaMEHTaNbHbIX 2.2. PesynbTar npuknagHbixX Hay4YHbIX NCCNeaoBaHuUiA
Hay4HbIX nccnegoBaHui W aKCnepuMeHTanbHbIX paspaboTok

- TEOpUA - METOAMKA, anropuTM

- MeTo - TeXHOMorusi

- runoTesa - YCTPOWCTBO, YCTaHOoBKa, Npubop, MexaHu3m

- Apyroe (pacwucposats): - BELL|IECTBO, Marepuan, npogykT

I - lWWTaMMbl MUKDOOPraHU3MOB, KYNbTYpPbl KNETOK

- cucTema (YnpaeneHus, perynupoBaHiis, KOHTPOns,
NPOEKTUPOBaHUS, NHDOPMaLIMOHHAS)

- NporpaMMHOE CpeacTBo, 6a3a AaHHbIX

- Apyroe (pacwudgposats):

3. PesynibTar nony4eH npu BbINOMHEHUM HAYYHbIX UCCNEAOBaAHUI 1 pa3paGoToK No TEMaTUKe,
cooTeeTcTBYOLWEen MNpUoPUTETHLIM HAaNPaBNEHUAM Pa3BUTWA HAYKK, TEXHOMOMMIA 1 TEXHWUKM
B Poccuiickoii degepauum:

- besonacHoCTb U NPOTUBOAENCTBUE TEPPOPUIMY

- MH.H,YCTPVIH HaHOCUCTEM

= WHCIDO[JMSL[,HOHHO-TEHGKOMMYH MKaUWMOHHbIE CUCTEMBI

- Haykw 0 XusHu

- MNepcneKkTuBHbie BUAbI BOOPY>KEHWS, BOEHHOW W CneunanbHOn TEXHUKN

- PauvoHanbHoe npupogonone3oBaHue

= TpaHCNOPTHLIE 1 KOCMUYECKUE CUCTEMBI

- OHeproathpekTUBHOCTL, aHeprocGepexeHune, saepHas dHepreTuka +

4. Koasl TPHTU: | 45.33, 90.27, 50.41

5. HaszHayeHue:

OpraHu3saumns UHTENNEeKTyanbHoN aNeKTPOIHEPreTUYECKON CUCTEMEI C aKTUBHO-aAanTUBHOMN CEeTbIO Ha
6a3e LntpoBbIX TPaHCHOPMATOPOB TOKa W HaNPsKeHUs!

6. OnuncaHne, XxapakTepucTUKK:;

MHdopmaumoHHas cuctema npeaHasHayeHa ansg AuarHoCTUKU LMEpOBLIX U3MEPUTENbHBIX
TpaHcopMaTopOoB TOKa U HANPSXKEHWUS, KOMMEPYECKOTO YYeTa 3NeKTPOIHEPrun 1 ONpeaeneHns MecT
nospexaeHuii. HthopmaLWoHHas cucTeMa AuarHocTUpyeT TENNoBoe COCTOSIHIUE, 3arpssHeHe u
COCTOSIHVE WU30MALNY, a TaIoKe METPONOTMYECKUE XapakTepUCTUKM NepBUYHbIX NpecBpasosaTeneit
undpposoro TpaHchopmaTopa Toka U LM poBoro TpaHcdopmaTopa HanpseHUs HenpephIsHO B
HOPMarbHbIX 1 aBapUiiHbIX pexumMax paboTel. MHpopMaUmMoHHas CUCTEMa YacTUYHO UHTErpUPOBaHa B
ANeKTPOHHbIE BokK LiMcpoBbIX TPAHCGOPMATOPOB TOKA U HANPSKEHUS!, YTO NO3BONSET YMEHbLIUTL
ce6ecToMMOCTb OpraH13aLni KOMMEPYECKOrO YYETa NEKTPOSHEPTUN, ONPEAEneHUs MECT NOBPEXAEHMS
W caenath LMdpoBble TpaHCHopMaTopbl CaMOANArHOCTUPYEMbLIMI B COOTBETCTBUM C KOHLIENLMEN
WHTENNEKTYanbHON ANEKTPOSHEPTETUYECKON CUCTEMBI C AKTUBHO-8AaNTUBHON CETbIO.

¥ Hpewmymecrsa nepen U3BECTHbIMW aHanoraMmu:

aHanoroe HeT

8. OBnacTb(1) NnpUMeEHEHUS:

ONEKTPO3HEPreTUka

9. MNpaeoras sawura:;

1. CBupetenscTBO Ha nporpammy ans IBM Ne 2019616137 «MporpamMma Ans ANCTaHLMOHHOrO
onpegesnieHns Mecta noBpexaeHust Npu 04HOCTOPOHHEM 3aMepe NapaMeTpoB 3NeKTPosHepruny». fara
peructpauuu: 17.05.2019.

2. CeupertenbcTBO Ha nporpammy ans IBM Ne 2019616136 «Mporpamma Ans AMarHoOCTUKA HacbILLEHUs
¥ OCTaTo4YHOW HamarHuyeHHocTU manorabapuTHoro TpaHcdopMaTopa Toka Lndposoro
TpaHchopmarTopax. [lata peructpauuu: 17.05.2019.




10. Ctagusa roToBHOCTH K NpakTUY4ECKOMY WUCMONb30BaHUIO:

PaspaboTaHbl 1 uccrneaoBaHbl anropuTMbl AUArHOCTUKW, KOMMEPYECKOro YUYeTa U AUCTaHLIMOHHOTO
onpeAeneHusl MecT noBpeXaeHus, Co3iaHbl U NPOTECTUPOBaHb! ANIEMEHTLI paspabaTiBaeMoil
MHDOPMaLMOHHOR CUCTEMBI

11. ABTOpBbI:

Abnokos A.A., Tumocbees A.C., LLiapeiruH [1.C.

lNpopekTop no Hay4Holt paboTe " TroTukos B.B.




1. HaumeHoBaHWe pesyneTara;

MeTtoauka n anropuTMm ONTUManbHOro ynpaeneHus SJ'IBKTDOI'IOTPEﬁJ'IBHHeM nuTaTerbHbIX HACOCOB
naporasosoro aHeprobnoka npu perynupoBaHuy ux ruapomMydramm

2. PesynbTaT Hay4HbIX UccnenoBaHnii u paspabotok (Bbibpate oauH us n. 2.1 unu n. 2.2)
2.1. PesynbTaT yHAaMEHTamNbHbIX 2.2. PesynbTar NpuUKnagHbIX Hay4YHbIX UCCNeaoBaHuii
Hay4HbIX MCCNeaoBaHui 1 3KCnepuUMeHTanbHbIX paspaboTok
- Teopust - METOAWKE, anropuTM +
- METOA - TEXHOMOrus
- runoTesa - YCTPOWCTBO, YCTaHOBKa, NpMoop, MexaH1am
- ApYroe (pacwucposats): - BELLeCTBO, Marepwuar, npoaykT

| = WTaMMbl MUKPOOPraHU3MoB, KYyNbTYpPbl KINETOK

- cUCTEMa (YNpaBneHus!, peryniposaxinsi, KOHTpons,
NPOEKTUPOBaHUS, UHOPMaLIMOHHAS)

- NporpaMMHOe CpeacTBo, 6asa OaHHbIX
- Apyroe (paciwudposats):

3. PesynbTar nony4yeH npu BeINOMHERUN HAYYHBIX UCCNERoBaHUi U paspaboToK Mo TemaTuke,
cooTBeTCcTBYoLLel NpUoOpUTETHLIM HarNpaBneHUsaM pasBuTUA HayKK, TEXHOMOTUIA U TEXHUKK
B Poccuiickoin depepauyuu;

- besonacHoCcTe U NPOTUBOAENCTBIUE TEPPOPUIMY

- UIHaycTpua HaHocucTem

- HgopMaLMOHHO-TENEKOMMYHMKALMOHHbIE CUCTEMBI

- Hayku 0 xusHu

- [lepcnekTuBHbIE BUABI BOOPYXKEHWUS, BOBHHOMN U CreuuanbHoi TEXHUKA
- PaynoHansHoe npvpoaononb30BaHue

- TpaHcnopTHLIE U KOCMUYECKUE CUCTEMBI

- SHeproapPeKTUBHOCTb, 3HEprocbepexeHue, aaepHas sHepreTuka +

4. Kopwi TPHTW: [ 44.31 |
5. HasHaveHue:

| CHuxeHve pacxoaa anekTpoaHeprin Ha coBCTBEHHbIE HYX/abl Naporasosoro sHeprobnoka TAL |
6. OnucaHue, xapaKkTepucTUKu:

PaspaGoraHa yHuBepcanbHas METOAMUKA PerynmpoBaHns NuTaTenbHbIX HACOCOB rmapomydTamu,
npumeHumas gnsa nobbix naporasosbiX sHeprobnokos T3 n TSC. Ha ocHoBaHUU METOAWKA
paspaboTtaH anroputm peryrMpoBaHus YacToTbl BpaLUeHWsl NUTaTenbHbIX HACOCOB rMapoMyhTamu.

7. MpeumyLiecTsa nepep W3BECTHLIMU aHanoramu;

MeToauka nossonAeT Nony4nTe AONONHUTENBHOE CHUKEHME ANeKTPonoTpebneHns nuTaTenbHbIX
HacocoB npv paboTe NaporasoBoro 3Heprobrnoka B NEPEXOAHLIX PEXUMAX U PEXUMEX C NOHIDKEHHOM
Harpyskoi. /i3BecTHbIe METOAbLI perynupoBaHnsa (aHamnoru) He No3BoNANY B NOMHOW MEPE UCNONb30BaTh
3Heprocbeperarowuii NoTeHUKWan, 3anoXeHHbI B rugpoMydrax.

8. O6nacTb(1) NpUMEHEHUS:
| Maporasossie sHeprobnoku TAL v TAC
9. lNpaBoBas 3awura:

MonyyeH lMNateHT Ha nonesHyo mogenb Ne 190611 ot 04.07.2019 «YCTPONCTEO ynpaeneHus
NUTaTENbHLIMIU HACOCAMM C r’MAPOMyhTamK AnA NaporasoBbiX YCTAHOBOK»

10. Ctaaus rOTOBHOCTM K NPaKTU4ECKOMY MCMOMbL30BaHUIO:

| PaspaboTaHHbiii anroputm anpobuposaH v BHeapeH B MTK ACY TI naporasosoro aHepro6noka TIL |
11. ABTOpbI:

| Apynun C.H., HukoHopos A.H., ApyHuHa H.H. ! |

3amecrTuTens pyKOBOQUTENS By3a (OpraHuaaLum) A f (0.1.0.)
no Hay4yHoi paboTe




1. HaumeHoBaHue pesynbrara:

MynbTrbyHKUMOHANbHas CUCTEMa Ha OCHOBE LuchpOoBbIX TPAHCHOPMaTOPOB TOKa W HanpsiKeHus Ans
LMpOBbIX NOACTAHUWA

2. PesynbTaT Hay4HbIx uccnegoBaHnii u paspabotok (Bbibpate oguH us n. 2.1 unu n. 2.2)
2.1. PesynbTaT dyHAAMEHTaNbHbIX 2.2. PeaynbTar NpUKnagHelX Hay4HbiX NCCnenoBaHui
Hay4HbIX UCCneaoBaHui W 3KCMepUMeHTarbHbLIX paspaboTok
- TEOpUs! - METOAMKA, anroputm
- METOZ - TEXHONOrUA +
- runoresa - YCTPOWCTBO, ycTaHOBKA, Npubop, MeXaHW3m
- Apyroe (pacwucposats). - BELLECTBO, Marepuarn, NpogyKT

I - WTaMMbl MUKPOOPraHW3MOB, KYNbTYpbl KINETOK

- cucTeMa (ynpaBneHus, perynupoBaHus, KOHTPOrs,
NpOEKTUPOBaHUA, MHOPMALIMOHHES)

- NIPOrpaMMHOE CPefCTBO, 6a3a faHHbIX

- Apyroe (pacwudposats):

3. PesynbTat nony4eH npu BbINOMHEHUM HayYHbIX UCCNEaoBaHuii u pa3paboTok No TemaTuke,
cooTseTcTBytoLel MPUOPUTETHBIM HANPaBNEHUAM Pa3BUTUS HAYKN, TEXHOMOTMIA N TEXHUKN
B Poccuiickon denepaumn:

- BesonacHocTk ¥ NpoTUBOAEACTBUE TEPPOPUSMY

- MHaycTpua HaHocucTem

- HthopMaLMOHHO-TENEKOMMYHUKALWOHHbLIE CUCTEMBI

- Hayku 0 XnsHu

o nepCI'IEKTHBHbIe BUbl BOOPY)KEHWUS, BOBHHOM U cneunanbHoi TeXHUKW

- PauvoHanbHoe npupogononb3ocBaHue

- TpaHCnopTHEIE U KOCMUYECKUE CUCTEMbI

- QHeproadppeKkTUBHOCTL, SHEProcBepexeHe, AAepHas 3HepreTuka +

4. Kogbl TPHTW: | 45.33, 50.41, 92.27

5. Ha3zHayeHue:

M®C Ha ocHOBe HH(POBEIX TpaHCHOPMATOPOB TOKA H HATIPSDKEHUSA NPeHA3HAYEHA TS HCTIONB30BAHHUA
Ha 3JIEKTPOIHEPreTHUECKUX 00BEKTaX, ANEKTPHYECKUX CTAHLIMAX U MO/CTAHIHSAX.

IIpaxTuyeckoe BHeApeHHe pa3pabaTEIBaeMOii CHCTEeMEI TIO3BOJTHT CYLIECTBEHHBIM 00pa3oM YBEHYHUTh
Ha/IeKHOCT PabOTEI 3IEKTPOIHEPreTHUECKOro 000pYIOBaHUS H SJIEKTPOIHEPreTHIECKHX CHCTEM B
LIEJTOM.

6. OnucaHue, XxapaKkTepuUCTUKN:

1. Paspaborana konuemnus M®C 11 akTHBHO-aJalITUBHOM CETH Ha OCHOBE LIU(POBOro H3MEPHTEIBEHOIO
Tpancdopmatopa. Ipemioxkennas MP®C nossonser ocyuectsuts Gyukuuu KY, I, P3A B kommiekce
YCTPOHCTR, MO3BOISIOMINX MTOBLICHTE CTENIEHh ABTOMATH3AI[MY U HaOJIIOIaeMOCTH CETH, a TAaKiKe ee
HajiekHOCTh. KoHLeNMA npensioxeHa BIEPBhIE U ONMHChIBaeT HHTEPdelichl i crnocobbl CBA3K BXOAALIMX
B MOC dyHkuuii, a Taioke UX pacnpeeneHue no GU3HIecKUM YCTpOHCTBaM,

2. [Tpumenennste npu paspabotke MOC anropurmser KV, [, P3A 06nagaroT Hay4HOMH HOBU3HOI, T.K.
COZIEePKaT HOBBIE PACUETHbIE BEIPAYKEHHS, HOBbIE MOJIENH (HalpUMep, UMUTALIMOHHBIE MATEMATHYECKUE
MOJIENM TEIUTOBBIX H 3JIEKTPOMAarHUTHBIX Tofiel). BriepBble MpoBeieHE! HeCleA0BaHUS TIPUMEHEHHS
LM(POBBIX H3MEPHUTEIBHEIX TpaHchopmaropos s neneit KV, JI, P3A. Hayunas u mpakTuyeckas
HOBM3HA IOATBEPIKIAETCS HATMIMeM MyOnuKauuii B pelieH3upyeMbIX HKypHANaX, HATHYUEM TOTy4YeHHBIX
IIATEHTOB, a TAKXKE MCIIOIE30BaHHEM PE3yJIbTATOB MCCACAOBAHMS B KaHIHIATCKOH AUCcepTalvu.

3. Usrorornennsiii o6pasen ITTK KY cootBercTByet xiaccy TouHoctd 0.5S u npenHa3sHaveH it
HCIIONB30BAHMA ¢ LU(DPOBEIM M3MEPUTEILHEIM TPaHC(HOPMATOPOM /171 AKTHBHO-aJaNTUBHBIX CETEH.

4. UsrorosnenHslit o6pasen [1TK I BeimossseT GYHKIUHA ONpeeeH|He HaChIeHH MarHUTOIPOBOa
ManomaccorabapuTHOro TpaHcopMaTopa ToKa; JMarHOCTHKH TEMJIOBOTO COCTOSHUSA /IEMEHTOB
MepPBUYHBIX MpeoOpa3zoBaTenel ToKa U HanpsHkeHHs LM(pPOBOro TpaHcgopMaTopa; qHarHOCTHUKH
3JIEKTPOHHBIX 6JI0KOB U(POBOTo TpaHC(HOpPMATOpa; THATHOCTHKH COCTOSHHUA

n30nauuK; QyHKIHOHAIBHOE U (PU3HYecKoe pe3epBUpOBaHUE. '

5. Wsrorosnennsrit o6pasen IITK P3A obecnieunBaeT ocHOBHEIE TpeboBaHUA K ycTpolicTam P3A -




CENIEKTHBHOCTB, OBICTpO/IEiCTBIE, HAIE)KHOCTD, YYBCTBHTETEHOCT.

6. BeimonHeHE! ocTaBeHHbIe 3a1a4u npoekTa. ObecrneunBaiotes TpeGoBaHKMs K pa3paboTaHHBIM
anroputMam GyHKUEoHUpoBanus U obpasuam ITTK u coorsercTytomemy I10.

7. PaspaGoTaHHEIe pelieHns COOTBETCTBYIOT MHPOBOMY YPOBHIO pasBuTHs TexHukH, HekoTopsie
PELICHHs HMEIOT HOBH3HY Ha MUPOBOM YPOBHE Pa3BHTHS TEXHHKH,

8. [okasana sxoHoMm4ecKas 5((GeKTUBHOCTE MOMYHeHHBIX pelueHuid. [locuuTans OCHOBHEIE
SKOHOMHHYECKHE nokasatesn MOC.,

7. lNpeumyLlecTBa nepen n3BeCTHbIMW aHanoramu:

1. Cokpalnenue kabembHOTO X03AHCTRA TO/ICTAHIIMH,

2.CoxpauieHue TpyIOEMKHX M HETEXHOJIOTHYHBIX BHAOB MOHTAXKHBIX U ITYCKO-HAIA0YHBIX PaboT

3. CokparieHne pacxo/ioB Ha o0ciIy)KHBaHHe 000pyI0BaHHS,

4. TIoBBIIIIEHHE 3/IEKTPOMArHUTHON COBMECTHMOCTH.

5. Uckioyenne BO3MOKHOCTH BBIHOCA BBICOKOTO MOTEHIHANA HA LIUT yHPaB/ICHHS.

6.Ilepexon ~ Ha  pabory  Ge3  OOCHYXHBAIOLIETO MEpCcOHaNa M COOBITMHHBIN  MeTon
obcmyxuBanus 060pyIOBaHHUS 3a cHeT aGCOMOTHON HAabII01aeMOCTH TEXHOIOTHYECKIX TIPOLIECCOB.

7. IoaxmoyueHne 0OJBLIOrO KOJIHYECTBA YCTPOUCTB.

8. Ynpoimesue MUKpPONPOLECCOPHBIX YCTPOUCTB U YMEHBIIEHHE HX CTOMMOCTH.

9.IloBblleHHe KOHTPONSA M AMATHOCTHKM 00OpYyHOBaHHMS ¥ KaHanoB cOopa, mepenaud HHGOPMAIUK U
YIIPaBIEHHS.

10. CoBmecTUMOCTS 060PYIOBaHHUS PA3HBIX MPOM3BOJUTENEH.

11, YMeHbIIeHHE 3aTpaT Ha MPOSKTHPOBaHKE, MOHTAXK U ITycKoHAnaaKy (mo 30%).

8. O6nactb(1) NnpUMeHeHUs:

Paspa6orannas M®OC sBisercs OCHOBOR aKTHBHO-aJaANTHBHEIX CeTel, MO3BONAET OPraHU30BATE HOBBIH
THN YNPABICHHS, 3aL0UTHl K aBTOMATH3aL[HH B 3JIEKTPOIHEPIeTHKE.

PaspaGotka BeI3BIBaeT MHTEpEC y 3apyGEKHBIX H OTEYeCTBEHHBIX KOMITAHHUI, MpopabaThiBaeTcs BOMPOC
COBMECTHOI'O MCIIONB30BaHNs LU(PPOBBIX TpaHchopmaTopos u / uiu yacteit MOC coBMecTHO ¢

1 POBBIMH YCTPOHCTBAMHU APYTHX HDUPM-TIPOU3BOJIATENEIH,

9. MNpaBoBas 3awnTa:;

Wsobperenue 3asska Ne2019139107 or 2.12.2019 "Crioco6 AMCTAHIMOHHOTO ONPEeIeH s MeCcTa
KOPOTKOTO 3aMBIKaHUS Ha JIMHUU 3IIeKTponepenayn",

Hzobperenue 3asska Ne2019127809 ot 3.09.2019 "Criocob onpeneneHus TEXHHUECKOTO COCTOSHUS
H30JIAMH LH(poBoro TpaHchopMaTopa 0 NapaMeTpaM YaCTHYHBIX pa3psios”.

Mzobperenne narenT Ne 2674580 ot 11.12.2018 «Crioco6 oripesieieHust HACHILUIEHHUS MATHHTONPOBOAA
TpaHchopMaTopa ToKay.

Hzo6perenne natent Ne2700368 ot 16.09.2019 "Croco6 onpemenieHrs TEXHUYECKOTO COCTOSHUS
urdpoBoro TpaHchopmaTopa 1o napaMeTpaM YaCTHYHBIX Pa3psfoB B H30MALHAA".

H3o6perenue natent Ne2700369 ot 16.09.2019 "VeTpolcTBO KOHTPOIIS TEXHUUECKOTO COCTOSHUA
ugpoBoro TpaHchopMaTOpa 1o MapamMeTpam YaCTHYHBIX PaspsazioB B H3OMALMK",

Hzobperenne narent Ne2700370 ot 16.09.2019 "Crioco6 ANCTaHUMOHHOTO ONpPENENeHNUS MECTa
KOPOTKOTO 3aMbIKaHHs",

10. CTagusa roTOBHOCTH K MPakTu4eCcKoMY UCNOMNb30BaHUIO!

1. MacmrrabHas koMMepIHaIM3alys MPOeKTa OCYILEeCTRISETCS HHAYCTPHAIBHBIMI napTHepamu MDY
(AO "MBH" 1 OO0 HIIO "LIHUT"). OcymecTBusiorcs paboTH 110 OCYLIECTRIEHHIO KOMMEPLMATH3ALHH
Pe3yJIbTATOB NPOEKTA, B TOM YHC/IE IIMPOKOE BHEPEHNHE LIM(DPOBBIX H3MEPHTEIBHBIX TpaHC(HOPMATOPOB.
B nacroammii MomeHT Ludpossie Tpanchopmartopsl npoussogerea OO0 HITO "LIAT" npoxoast
OMBITHYIO 3KCILTYaTalMIO Ha NeHCTBYIOIMX YHeprooGrekTax, B ToM urcie Ha [1C "Hsanosckas”
(r.hBanoso), B punnane Pasanssnepro (cosmectHo ¢ [ITK KY), B punnanax TromeHB3HEprO,
Kocrpomasuepro. :

2. Crparerus pa3sBHTHs M peasTH3aLIMi MPOEKTa MO CO3AaHMIO HHTEJUIEKTYATBHOM aKTHBHO-a[aNITUBHOM
cetu B Poccun obecrieunBaeTt mupoKuii peiHOK cOBITa pa3pabaThIBaeMbIX YCTPOHCTE.

11. ABTOpbI:

| NeGenes B.[., A6nokoB A.A. ) 2

3amecTuTenb pyKOBOAUTENSA BY3a (®.1.0.)

no HayuHoii pabote {.f (Moanua)




1. HaumeHoBaHue pesyneTara;
| PaspaGorka u BHEpEHTE TPEHAKEPOB NIAPOCHIOBOTO M N1apora3oBoro mukia miss TOC

2. PesynbTaT HayyHblX UCCNeaoBaHuil U paspaboTok (BbibpaTh oauH U3 n. 2.1 unw n. 2.2)
2.1. PesynbTat hyHAaMeHTanbHbIX 2.2. PesynbTaT NpuknagHbiX Hay4HbIX UccneaoBaHuii
Hay4HbIX MccneaoBaHuii W 3KCrepuMeHTanbHbIX paspaboTok
- TEOpUS - METOAMKA, anropuTM +
- MeTof - TeXHONorus +
- rnoTesa - YCTPOWCTBO, YCTaHOBKa, Npubop, Mexarusm
- Apyroe (pacwwdpoearts): - BELLIECTBO, Marepuvan, npogykr

| - LWUTaMMbl MUKPOOPraHU3MOB, KyNbTYpPbi KNETOK

- cucTema (ynpasneHus, perynupoBaHus, KOHTPOnNS,
MPOEKTUPOBaHNA, UHPOPMALIMOHHAS)

- NporpaMMHoe cpeacTBo, 6a3a AaHHbIX i
- Apyroe (pacwucposats);

3. PeaynsTtar nony4eH npu BbINOMHEHWUM HayYHbIX UCCNIeA0BaHWii U pa3paboToK No TEMaTHKeE,
cooTseTcTBYytoLei MNpUoOPUTETHLIM HanpaeneHnam pasBuTUsA HayKu, TEXHOMOTUIA 1 TEXHUKM
B Poccuiickoii degepauum:

- Be3onacHoCTb W NPOTUBOAECTBUE TEPPOPU3MY

- IHaycTpusa HaHocucTem

- NHhopMaLnoHHO-TeNeKOMMYHUKALIMOHHbLIE CUCTEMBI

- Hayku 0 Xu3Hu

- MNepcnekTuBHbIE BUABI BOOPYXEHWS, BOEHHOIN 1 CNeLuanbHoi TEXHWKN

- PauvoHansHoe npyupogononb3oBaxsue

- TpaHcrnopTHbIE 1 KOCMUYECKUE CUCTEMBI

- OHeproaeKkTUBHOCTb, aHEProcOepexeHne, saepHas aHepreTuka +
4. Kopbl TPHTU: | 44.01, 44.31
5. HazHaveHwe:

HayuHble uccnenosanus sphekTMBHOCTM paboTel 0G0PYA0BaHUA TENMNO- 3MEKTPOCTAHLMIA, NOArOTOBKa
nepcoxana

6. OnucaHue, XxapakTepuUCTUKU:

MaremaTudyeckue mogenu, onvcelsatolme paboty o6opyaosaHus u cuctem ACY Tl Bo Bcex pexumax

paboTel TOC

7. MNpeumyLlecTBa nepes U3BECTHEIMW aHanoramu:

| Het aHanoros |
8. ObnacTb(K) NpUMEeHeHNs:

| Onepretuka, Hayka, noaroToBka nepcoHana TAC v 0By4eHue CTYIeHTOB SHEPreTUYEcKUX HanpaBnerui |

9. MNpaeoras 3awura:;

1. CBupgeTenbCcTBO O rocynapcTBEHHONR perucTpauuy nporpammel anss 3BM Ne 2019663339 «CeteBoit

nporpammMHelii Komnnekc «Martemaruyeckas moaernb yana oceeTuTeneit aveproGnoka MY MowHoCTE

325 MBT»». [lata peructpauuu 15 oktabps 2019.

2. CBnaeTenbCTBO O rOCYAapCTBEHHOM perucTpauumn nporpammMel ansa SBM Ne 2019663340 «CeteBoi

nporpaMMHbli Komnneke «Maremartuyeckas mogens rasoeoi Typburel SGT-800»», [ata peructpauuu

15 okTabpa 2019.

3. CBypeTensCTBO O rOCYAapCTBEHHOM perncTpauum nporpammel gns 9BM Ne 2019663740

«[MporpamMmHbIv Komnneke « CeTeBo KOMMBITEPHLIA TPeHaXep napo-rasosoro aHeprobnoka MY 60 ¢

kotnom ytunusatopom SMA-006-KY, razosoil TypbuHoin SGT-800 n naposoil TypbuHoi SST — 300»».
[Jata peructpauuu 22 oktabpsa 2019.

10. Ctagus roTOBHOCTW K MPaKTUYECKOMY UCMONb30BaHMIO!

| roTos |
11. ABTOpSI: / | /

| BuHorpapos A.Jl., Kucenés A.W. ] |/ |
3amecTutenb pyKoBOAUTENS By3a A (¢.1N.0))

no Hay4Hoi pabote j{nom‘lkctn}



