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CHUCTEMA BEHTHJISIII TACAXHPCHKOI'QO BATOHA
METPO

Bunano BiamosinHo 1o 3akoHy Ykpainu "TIpo 0X0opoHy IpaB Ha BUHAXOIM
1 KopucHi Mozeni".

3apeectpoBaHo B Jlep)KaBHOMY PEECTpi MaTEHTiB YKpaiHH Ha KOPHCHi
mozerni 27.08.2019.
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(21) Howmep 3anBku: u 2019 03007 (72) BunaxigHuku:
TonkyHoB Irop
(22) [ata nopaHHs 3asBKU: 27.03.2019 OnekcanapoBuy, UA,
. MonoB Makcum AHpgpiioBUY,
(24) [ara, 3 AKOT € YUHHUMU 27.08.2019 UA,

MpaBa Ha KopUCHy Moaene: TonkyHoBa Banepis IropiBHa,

(46) [Hata ny6nikauii BigomocTei 27.08.2019, U
npo BUaYy NaTeHTy Ta Bion. Ne 16 BonpapeHko Irop
HOMep BloneTeHs: Mukonaiosuy, UA,

Minka Cepriui BiktopoBuy, UA,
Monos IBaH IBaHOBUY, UA

(73) BnacHuk:
HALIOHATNBHUA
YHIBEPCUTET UMBINIbHOIO
3AXUCTY YKPAIHMU,
Byn. YepHuwescbka, 94, M.
Xapkis, 61023, UA

(54) Hasea kopucHoi mogeni:

CUCTEMA BEHTUNALITI MACAXWUPCbKOIO BATOHA METPO

(57) Popmyna KOpuUCHOI Moaeni:

Cuctema BEHTUNSALLT NAcaXuUPCbKOro BaroHa METPO, sika BUKOHAHa SiK cucTemMa MpunnuBHOI MeXaHiYHoi BeHTUNsLT,
WO MICTUTb NPUHAWMHI OAWH BEHTUNALIHWIA arperat, BUKOHAHUN i3 MOXNMBICTIO 3abesneyveHHst 3Bykoisonsauii i
OYMLLEHHSI MOBITPS, Ta NPUHANMHI OAWH BEHTUNSAUWHWIA KaHan Ans nojadi TEennoro i OXOMNOAXEHOro MOoBITPS,
YTBOPEHWIA B NPOCTOPI MK BHYTPILUHbOK MOBEPXHEI Aaxy i 30BHILUHLOK MOBEPXHEID CTeni BaroHa, BUKOHAHOW 3
nepemiHHoOlO nepdopadieto 3i 3GINbLUEHHAM KinNbKOCTi OTBOPIB Y HanpsMy pyxy MOBITPSHOrO MOTOKY, sika
BiAPI3HAETLCA TUM, LLO Yy BEHTUNALINHOMY KaHani Ha 11oro BXOZi BCTAaHOBIEHUI NPUCTPI ANSA LWTYYHOT YHINONSAPHOT
iOHi3aLlii NOBITPSA, SKUIA BUKOHAHWIA 3 TBEPAOrO AieNeKTPUMYHOro MaTepiany y BUrMsAi NOCKOro Kopnycy npuaMaTuyHol
opMu, B SIKOMY BCTAHOBIEHO MPUHaMHI OfHa Napa 3 ron4yacToro KOpoHyBarnbHOro Ta LMNiHAPUYHOTO BigBUBHOTO
ernekTpoziB, sikWiA Mae OTBIp AN BUXOZY aEPOIOHIB i PO3MILLYETLCS Tak, LU0 MOTIK aepoioHIB, SKUN YTBOPKETHCS
NPUCTPOEM, CTIPSIMOBAHUI MOMEPEK HAMPsiMy PyXy MPUMAMBHOIO MOBITPS Y BEHTUMSILIIiHOMY KaHari.
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[epxxaBHe nignpMemMcTso
«YKpaiHCbKUI IHCTUTYT iIHTENeKTyarnbHoi BMacHOCTI»
(YkpnateHT)

OpuriHanom LUbOro [OKYMEHTA € EeneKTPOHHWA [OKYMEHT 3  BignoBigHUMK
pekBiauTamu, y TOMY 4MUCMi 3 HaKNageHUM enekTPoOHHUM LM@pPOoBUM Mignnucom
ynoBHOBaxeHoi ocobu MiHicTepcTBa €KOHOMIYHOro PO3BWUTKY i TopriBni YkpaiHn Ta
chopMOBaHOO MO3HAYKOK Yacy.

laeHTndikaTop enekTpoHHoro gokymeHTa 4748220819.
[Ina oTpumaHHs opuriHany AokyMeHTa HeobXigHo:

1. 3anmm go 10C «CtaH ginoBoAacTBa 3a 3asiBKaMu Ha BWHAXOAM Ta KOPUCHI
MoZeni», sika po3TalloBaHa Ha cTopiHLi http://base.uipv.org/searchinvStat/.

2. BUKOHaT¥ MOLLUYK 3@ HOMEPOM 3asBKU.

3. Y posgini «[JokymeHTn YKpnaTeHTy» nopyd 3 peecTpauiiHiM HOMepoM
[OKYMEHTa HaTUCHYTU KHOMKY «3aBaHTaxuTu opwriHan» Ta BBECTU iAeHTudikaTop
€IeKTPOHHOro AOKYMEHTa.

|AEHTUYHWIA 32 LOKYMEHTapPHO iHDOPMAaL|ieto Ta peKBiauTamy naneposuii
NPUMIPHUK LibOro JOKYMEHTa MICTUTb 2 apk., siki TPOHYMepoBaHi Ta NpoLUuTi
MeTaneBMMm nioBepcamu.

YnoBHoBaxeHa ocoba YkpnaTeHTy 1.€. MaTyceBuy

27.08.2019,
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MIHICTEPCTBO
EKOHOMIYHOIo
PO3BUTKY | TOPTIBIII
YKPAIHU

(12) ONMUC OO NATEHTY HA KOPUCHY MOMEIb

(21) Homep 3assku: u 2019 03007 (72) BuHaxigHuk(u):
(22) [Hara nopanHs 3assku: 27.03.2019 EOHKYH;IB Irop ?A"eKCEHFlPOB("‘* ()UA):
" onoB Makcum AHppiiosuy (UA),

(24) Esgsvaaﬂgkfo':m‘;:;”””" 27.08.2019 TonkyHoBsa Banepis IropisHa (UA),

Moaent: BoHpapeHko Irop Mukonaiiosuy (UA),
— o Minka Cepriii Biktoposuu (UA),

(46) Epygr;ﬁ::fyar:g:z;c;eu 27.08.2019, Bron.Ne 16 Monoe IsaH IsaHoBmy (UA)

(73) BnacHuk(u): .
HALIIOHANBHUA YHIBEPCUTET
LIMBINBHOI O 3AXUCTY YKPAIHU,
Byn. YepHuwescbka, 94, M. Xapkis, 61023
(UA)

(54) CUCTEMA BEHTUMALII MACAXWUPCbKOIrO BAFOHA METPO

(57) Pecpepar:

Cuctema BEHTUNALT NacaxmnpcbKoro BaroHa METPO BUKOHAHa SK cUCTeMa MPUNIMBHOI MeXaHiYHoT
BEHTUNALUIT MICTUTb NPUHAWMHI  OAWH BEHTUNAUIAHWIA arperat, BUKOHaHWIA i3  MOXIMBICTIO
3abe3neyeHHs 3BYKOI30NALIT | OYNLUEHHA NOBITPSA, Ta NPUHANMHI OAWH BEHTWUNAUIAHWA KaHan Ans
nogadi Tennoro i OXoNoAXKeHOro NOBITPS, YTBOPEHUIA B MPOCTOPI MiXk BHYTPILLHBOKO NMOBEPXHELD Aaxy i
30BHILLHLOKO MOBEPXHEK CTEeni BaroHa, BUKOHAHOK 3 mepemiHHol nepdopauieto 3i 36inblUeHHAM
KINbKOCTI OTBOPIB Y HanpsiMy pyxy MOBITPSHOrO MOTOKY. Y BEHTURSLIAHOMY KaHani Ha oro BXoAi
BCTaHOBMIEHUI NPUCTPIA ANA LUTYYHOT YHINONAPHOI iOHI3auil NoBITPSA, SKUA BUKOHaHWA 3 TBEpAOro
[fienekTpuyHOro marepiany y BArnsAi NNOCKOro Kopnycy NpuamMaTuyHoi opmu, B SKOMY BCTAHOBIIEHO
NPpUHaNMHI OfHa napa 3 ron4yacTtoro KOPOHYBarbHOMO Ta LMIIHAPUYHOrO BiAOUBHOrO enekTpoais,
AKUA Mae OTBIpP ANA BUXOAY aepOiOHIB i PO3MILLYETLCS Tak, L0 MOTiK aepOiOHIB, SKWiA yTBOPIOETLCS
NPUCTPOEM, CMIPSMOBaHWIA NOMNepek HanpsaMy pyxXy NPUMIIMBHOTO NOBITPS Y BEHTUNALINHOMY KaHani.
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KopucHa mofenb HanexuTb O TEXHIKM BeHTUNAUii Ta KOHAWLIOHYBaHHA MOBITPS PerkoBUX
TpaHCnopTHUX 3acobiB, 30kpema [0 CUCTEMM BEHTUNALi MacaXMpCbKUX BaroHiB MeTPOMomniTeHy, i
Moxe ByTu BUKOpUCTaHa ANA CTBOPEHHS! KOM(POPTHUX YMOB B CarloHax BaroHiB npu nepeBeseHHi
nacaxupis.

Macaxupcbkuit BaroH MpuU3Ha4YeHuidr [Ans PO3MILLEHHS nacaxupiB npu ix nepeBeseHHi i3
3abe3neyeHHsIM HeobXigHOro PiBHS KOMOPTY, AKWA 3anexuTb, B 3HAYHIA Mipi, Big edekTUBHOCTI
dyHKUiOHYyBaHHS KniMaTM4yHOro obnagHaHHs, 3okpema, CUCTeMU BEHTUNALIT NoBiTps BaroHa. Bigomi
CcUCTEMU BEHTUNALII Ta KOHAMLIOHYBaHHA MOBITPS Nacaxwupcbkux BaroHie [1, 2], aki 3abeanevyoTb
[ONYCTUMUIA HOPMaTMBHUA piBeHb yMOB nepebyBaHHA nacaxvpiB B canoHax BaroHiB npu ix
nepeseseHi, ane iX TeXHI4YHI MOXNMUBOCTI He [O3BONSOTb CTBOPUTW YMOBU 3 ypaxyBaHHAM BinbLuocTi
eKonoriYHMx hakTopis, O NPUTaMaHHi NPUPOLHOMY CepefoBULLY MeLLKaHHS noguHn. Ocobnusoro
3HayeHHs Le HabyBae B yMOBax, KOMW NMPUNWB 30BHILLUHBOrO NOBITPS 3AIACHIOETECS 3 0OGMEXEHOro
npocTopy, a came npu 3HaXOfKeHHi Cknaay 3 BaroHamu B TYHenNi METPONONITEHY.

Hait6inbl 6nm3bkuM aHanorom € npuMycoBa CUCTEMa BEHTUIALUI BaroHa MeTpo, sika MiCTUTb
npuHaiMHi OAWH BEHTUNAUINHUA arperat, BUKOHAHWIA i3 MOXNMBICTIO 3abe3neyeHHs 3Bykoizonauii i
OYULLEHHS MOBITPSA, Ta NPUHANMHI OANH BEHTUNALUIAHWA KaHan ANs noAadi TEensoro i OXonoAXeHoro
noBITPS, YTBOPEHUA B NPOCTOPI MiXK BHYTPILLHBLOK MOBEPXHED Aaxy i 30BHILLHLOIO NOBEPXHEe cTeni
BaroHa i posgineHwii enemMeHToMm, SKUW AiNUTb BEHTUNSUIRHUA KaHan Ha ABi YacTUHW 3MiHHOrO
KOHGPY30pHOro NPOQinio 3 MOXMMBICTIO 3AIACHEHHS OBMiHYy MOBITPA MK HUMW, @ CTens BaroHa
BWKOHaHa 3 nepemiHHOW nepdoopauieto 3i 36iNbLIEHHAM KiNbKOCTI OTBOPIB Yy Hanpsmy pyxy
nosiTpsiHoro notoky [3]. Lia cuctema BeHTUnAUil [o3Bonsie NiATPUMYBaTM B carnoHi BaroHa
BCTaHOBIEHI 3HAYEHHS MIKPOKMNIMaTUYHUX NapaMeTpiB Ta 3aA0BiNbHWIA Po3nogin nosiTps B pobouii
30HI canoHy BaroHa. Hepfonikom 3asHayeHoi CUCTEMU MPUNAMBHOI MEXaHiYHOl BeHTUnsuil
nacaxupcbKoro BaroHa MeTpo, AK i CUCTeM BEHTUNSLi aHanoriyHoro NpUsHayYeHHs, € HefoCTaTHS
eheKTUBHICTb, Lo 06YMOBNEHO BiACYTHICTIO MOXIMBOCTI peanisauii B noBHOMY o6csasi dakTopis, ski
BU3HaYalOTb PiBEHb KOMMOPTHUX YMOB MEPEBE3EHHS MNacaxupiB, 30KPeMa aepoiOHHOro PEeXUmMy
MOBITPSIHOrO CepeaoBuULLAa B CanoHi BaroHa. Y TOil e Yac YMCENbHUMU [OCMIAKEHHAMU [OBEAEHO
NO3UTMBHUIA BMAMB YHINOMNAPHOI HEraTMBHOI iOHi3auii NOBITPA Ha 340pOB'S Ta CamonouyTTs
noavHu [4].

B ocHoBy kopucHOi Moaeni noctaeneHa 3ajaya niaBuLLEeHHst edeKTUBHOCTI CUCTEMU BEHTURSALIT
NnacaXupcbKoro BaroHa METPO, sika BUKOHaHa $IK cUCTEMa MPUMNMMBHOI MeXaHiYHoi BeHTUnsuil,
LUMSXOM LUTYYHO! YHINONSIPHOI iOHi3auii NpunanBHOro noBiTPS, WO HaAxoAuTb OO pobo4yoi 30HU B
canoHi BaroHa.

MocTaBneHa 3ajaya BUPILLYETLCS TUM, LLO B CUCTEMi BEHTURALIT NacaXupcbKoro BaroHa MeTpo,
fika BUKOHAHa $IK cCUCTEMa MNPUMAWBHOI MexXaHiYHOi BeHTUNAUil Ta MICTUTb NPUHaWMHI OAMH
BEHTUNALINHUIA arperaT, BUKOHAHWIA i3 MOXIUBICTIO 3abe3neyeHHs 3BYKOI3oNsLil i OUNLLEHHS NOBITPS,
Ta NpWHaMHi OAUH BEHTUMNSLINHUA KaHan Ans nodavi TeNnoro i OXONoAXEHOro NoBITPs, yTBOPEHU B
NMPOCTOPi MK BHYTPILLHBOK MOBEPXHEID Aaxy i 30BHILLUHbOK MOBEPXHEI CTeNi BaroHa, BUKOHAHOW 3
nepemiHHoto nepdopadieto 3i 36iNbLUEHHAM KinbKOCTi OTBOPIB Y HaNpsiMy pyxy MOBITPSHOrO MOTOKY,
3rifHO 3 KOPUCHO MOoZEennto, A0AaTKOBO y BEHTUMSAUINHOMY KaHani Ha Moro BXOAi BCTaHOBNEHWUN
NPUCTPI ANS WTYYHO! YHINONAPHOI ioHi3aLii NOBITPS, AKWA BUKOHAHWIA 3 TBEPAOro AieneKTPUYHOro
marepiany y BUrnsgi Nnockoro Kopnycy npuaMaTtuyHoi popmu, B IKOMy BCTaHOBMNEHO NPUHANMHI O4HY
napy 3 ron4yacToro KOpOHYBanbHOrO Ta LMIMIHAPUYHOrO BiABUBHOIO eneKkTpoAiB, SkUl Mae oTBIp Ans
BUXO/ly aepOIOHIB Ta PO3MILLYETLCA Tak, LLO NOTiK aepoioHIB Yepes Liei OTBIp CNPSIMOBaHUI ynonepek
HanpsiMy pyxy NPUNIYBHOrO NOBITPS Y BEHTUNSALINHOMY KaHani.

TexHiYHWA pe3ynbTaT, SKUN 3abe3neyyeTbCA HaBeAEeHOK CYKYMHICTIO O3HaK KOPUCHOI Mogeni,
nonsrae y MOXMUBOCTI NiABULLEHHS eMEKTUBHOCTI CUCTEMU BEHTUNSALil MacaXxupcbKoro BaroHa
METPO, ika BUKOHaHa siKk CUCTEMA MPUMNIMBHOT MEXaHiYHOT BEHTUNSALT, LUMSXOM LUTYYHOI YHINONSpHOI
ioHi3auii NPUNNUBHOrO MOBITPS, WO NPU3BOAWUTL 3 MIHIMANbHUMKU EHEPreTUYHUMKU BUTPaTamu A0
noninweHHs ymoB nepebyBaHHs nacaxupis B CaroHi BaroHa.

Ha opir. 1 nokasaHuil 3aranbHWiA BUA BaroHa METPO 3 MICLIEBUM PO3Pi30OM BEpXy, A€ CXeMaTU4YHO
306paxeHo PO3MILLEHHS €NeMEeHTIB CUCTEMU BEeHTUNAUil NacaxmupcbKoro BaroHa, WO BUKOHaHa K
cucteMa NPUNIMBHOI MexaHiuHoi BeHTUnsuii i obnagHaHa npUCTPOEM ANs LUTYYHO! YHINONSPHOT
aepoioHisalii, Ta NOTOKW MPWUNMMBHOrO MOBITPS; Ha ir. 2 - NPUCTPIR ANS LUTYYHOI YHINONSPHOT
ioHizauii noBsiTps, isomeTpis; Ha dir. 3 - pospia 3a A - A dir. 2.

Cuctema BeHTUNSALI Nacaxupcbkoro BaroHa 1 METPo, WO BUKOHAHa SIK cUCTeMa MpUNAUBHOI
MeXaHi4HOi BEeHTUNAUil, po3milieHa nig Aaxom 2 BaroHa 1 i cknajaeTbcs Mo XoAy pyxy noToky 3
NPUNAWBHOTO MOBITPS i3 MOBITPO3abipHMX BIKOH 4, BEHTWUNsUiAHOrO arperaty 5, BUKOHaHOro i3
MOXNUBICTIO 3a6e3neyeHHs 3BYKOI30NALIT i O4YULLEHHS! NOBITPS, FTHYy4YKUX naTpyokie 6 Ta yTBOpEHoro B
NPOCTOPI MiX BHYTPILUHBbOK MOBEPXHED Aaxy 2 i 30BHILLUHbOI NOBEPXHEt cTeni 7 canoHy 8 BaroHa 1
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BeHTUNAUiINHOro kanany 9. Ctens 7 BUKOHaHa 3 nepeMiHHO nepdopauicto 3i 3GinbLIEHHAM KinbKocTi
otsopiB 10 y HanpsMy pyxy noToky 11 npunnWBHOro iOHI30BAHOrO MOBITPS Y BEHTUNAUINHOMY KaHani
9. Y BEHTUNAUIAHOMY KaHani 9 Ha Moro BXOfi BCTAHOBMEHUI NpUCTpid 12 Ans LWTY4YHO! yHinonspHoi
ioHizauii nosiTps, skuin yTBOptoE noTik 13 aepoioHiB (dir. 1). MpucTpit 12 Ans WTYYHOI yHINoNsipHoOi
ioHizauii nosiTps (dhir. 2) BUKOHaHWIA y BUrNsAI Nnockoro kopnycy 14 npuamatuyHoi hopmMu 3 TBEPAOrO
AienekTpuyHoro marepiany i3 otsopom 15 ans suxoay notoky 13 aepoioHiB Ta BCTAHOBMNEHWI Tak,
Wo6 3abesneunTtn MiHiManbHWi onip MOTOKYy 3 MPUAWBHOrO MOBITPS y BEHTUNAUINHOMY kaHani 9, a
notik 13 aepoioHiB 4epea oTeip 15 Gy 6uM cCnpsMoOBaHM ynomnepek HanpsMmy pyxy MoToky 3
MPUNMUBHOIO MOBITPS Yy BeHTUNAUINHOMY kaHani 9. B kopnyci 14 npuctpoto 12 gns wTyyHol
YHINONSIPHOI ioHi3aLii NoeiTpA BCTaHoBNeHa cuctema enektpogis (cpir. 3), WO cknaaaeTbecs 3 OfHiel
abo GinbLue, y 4aHOMY Npuknagai ABOX Nap eNeKTpoLiB, KoXHa 3 kopoHyBanbHoro 16 Ta sigbusHoro 17
enekTpogis, $Ki 3'€fHaHi 3 [XepenoMm MOCTIAHOI BWCOKOI Hampyr HeraTMBHOI MOMSIPHOCTI.
KopoHyBanbHi enektpoan 16 matoTb ronyacty ¢opmy Ta BCTaHOBreEHi Gesnocepeatbo Gins oTsopy
15 TaK, wo ix BicTpa cnpsmosaHi y Oik Buxoay 3 kopnycy 14. BinbusHi enektpogu 17 mawoTb
LmMniHAPUYHY hopMy Ta BCTAHOBNEH KOHLEHTPUYHO ronyacTM KOPOHYBanbHUM enekTpogam 16.

®yHKLiOHYE cucTema BEHTUNSLIT nacaXxupcbkoro BaroHa 1 MeTpo, sika BUKOHaHa sk cuctema
NPUNAMBHOI MEXaHiYHOi BEHTUNALI | fka poamilleHa nig Aaxom 2 BaroHa 1 Ta obnagHaHa npucTpoem
12 AN WTYYHOT YHINONAPHOT (HeraTWBHOI) ioHi3aLii NPUIMBHOrO NOBITPSt HACTYNHUM YUHOM. B pexumi
BeHTUNALiT NoTik 3 NOBITPS HAAXOAWUTL Yepes NoBiTPO3abipHi BikHa 4 Ta BEHTUNSALiHUM arperaTom 5
oyulleHe MOBITPS Yy KinbkocTi, WO noTpibHa AnA 3abe3nevyeHHs [ONYCTUMWUX HOPMAaTUBHUX
MiKpoKniMaTUYHUX NapameTpis i HeobXifAHOro Mianopy NoBiTPst B canoHi 8 BaroHy 1, CNpsIMOBYETLCS
yepes rHyyki natpybku 6 fo BeHTUnAUiiHOro kaHany 9. OgHoYacHO 3 UMM Ha KopoHyBanbHi 16 Ta
BinbueHi 17 enektpoan B kopnyci 14 npuctporo 12 AnNs WITYYHO! YHINONSpHOI ioHi3auii nosiTps
HagXoAUTb BWCOKA MOCTIMHA eneKkTpU4Ha Hanpyra HeraTWBHOI MOMSIPHOCTI  Big  cuUCTEMU
enekTpoxueneHHs saroHa 1. MNpu LbOMy Ha BICTPSIX KOPOHYBanbHUX enekTpoaiB 16 yTBOPIETbCS
KOPOHHWUI PO3psiA, SKUA NPU3BOAUTL A0 iOHI3auii mosiTps B kopnyci 14 npuctpoto 12. Mo3uTUBHI
aepoioHW, Lo YTBOPIOKOTHLCH, HEWTPaniayloTbCAa Ha BICTPAX KOPOHyBamnbHWX enekTpoaie 16, a
HeraTUBHIi @epoioHM 3a PaxyHOK Pi3HUL aBCOMIOTHOrO 3HAYEHHSI MOCTIWHOI BMCOKOT eneKkTpu4Hol
HanpyrM Ha KOpoHyBamnbHUX 16 Ta BiAGWMBHWX 17 enekTpofax yTBOPHWTb MOTiK 13 HeraTUBHUX
aepoioHiB Yepes oTeip 15 y kopnyci 14 npuctpoto 12. MoTik 13 HeraTUBHMX aepoioHiB noTpannse y
noTik 3 NpUNNUBHOrO MOBITPS Ta PasOM 3 HWUM YTBOPKOE Y BeHTUNAUiiHOMY kaHani 9 noTik 11
NPUNIMBHOIO iOHI30BaHOro MNOBITPS, kit Yepes otBopu 10 B cTeni 7 noTpannsie Jo canoHy 8 BaroHa
1, Ae oro npunnueHi CTpyMeHi 3abeanedvytoTb y NOBITPI POoBGOYOI 30HU cCanoHy 8 KOHUeHTpauito
aepoioHiB y BIANOBIAHOCTI A0 caHiTapHo-ririeHiYHUX BuUMmor. IMpu LbOMy HeobXigHa MPOAYKTUBHICTbL
npucTpoto 12 ANs LWTYYHO! YHINONSAPHOI ioHi3auii NoBiTPS 3 ypaxyBaHHSM BTpaTU BiANOBiAHOL
KifIbKOCTi @epoioHiB Nif Yac TPaHCMOPTYBaHHA y BeHTUNsAUiNHOMY kaHani 9 moxe 6yTu pospaxoBaHa
3a CniBBiJHOLIEHHSIM:

N=W-nggq (1)
Ae N - NPOAYKTUBHICTb MpuUCTpolo 12 ANA LUTYYHOI YHINONSPHOI ioHi3auii noBiTps, ioH/c; W -
NPOAYKTUBHICTb BEHTUNSLiINHOrO arperaty 5, m’/c; Npon -~ MakcumanbHo Aonyctvma KOHLEeHTpauis

HeraTMBHUX aepoioHis, ioH/m® [4].

MoTpibHa npoayKTWBHICTL npucTpold 12 ANA  LWTYYHOI YHINONAPHO! ioHi3auii nosiTpst 3
ypaxyBaHHSIM KOHCTPYKTUBHWUX ocobnueocTeit BaroHa 1 meTpo 3abesnevyeTbCsi BCTAHOBMEHHAM
BiANOBIAHNX 3HAYEHb BUCOKOI NOCTIAHOI HANpyru Ha KopoHyBanbHux 16 Ta BiAGWMBHUX 17 enekTpoaax
B kopnyci 14 npuctpoto 12 Ana WTy4yHOI YHINONAPHOI ioHi3auii NoBiTPA nif Yac Aoro MOHTaxy Ta
HanalTyBaHHi B CUCTEMI NPUNAUBHOI MEXaHIYHOI BEHTUNALIT nacaxupcbkoro BaroHa 1 meTpo.

BnKopUCTaHHA B CUCTEMI BEHTUNSALIT NacaXupcbkoro BaroHa MeTPO, LU0 BUKOHaHa sik cuctema
MPUNAXBHOI MEXaHIYHOI BEHTUNAUIl, NPUCTPOIB ANA LUTYYHOI YHINONSAPHOI ioHisauii npunnusHoro
MOBITPA A03BOMNAE NIABULLNTYA €(DEKTUBHICTb Ta eKCcniyaTauiiiHi MOXIMBOCTI CUCTEMU BEHTUNALIT Ta
NacaXmMpcbKoro BaroHa MeTpo B LinoMmy 6e3 BHECEHHSI CYTTEBUX TEXHIYHUX 3MiH B KOHCTPYKLito
BaroHa i Npu HesHa4yHUX eHepreTuyHUX (oauHuui BaTT) Ta maTepianbHux BUTPaTax ANs OTPUMAHHS
No3UTUBHOrO edheKkTy, SKWiA nonsrae y niaBuULLEHHI KOMPOPTHOCTI NOBITPSHOrO cepefoBuULLA B CamnoHi
BaroHa npu nepeBe3eHHi nacaxmpis.

[xepena iHdopmauii:

1. MaTeHT Ha kopucHy moaenb Ne 70622 UA, MIK (2012.01) B60H 1/00. Cuctema komdopTHOrO
KnimMaTy nacaxmupcbkoro BaroHy / XpuctsiH €.B., Mamnin C.B., Hosikoe M.M., Tpyaoe C.B., MabpiHeub
B.O., Tutapenko |.B.; 3asBHUK Ta naTeHToBNacHWK: [HINPOBCbKUI HaLiOHanbHUA yHiBEpCUTET
3anisHn4Horo TpaHcnopTy iM. Akagemika B. JlasapsHa. - Ne u201111933, 3ase. 11.10.2011; ony6n.
25.06.2012, Bron. Ne 12.
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2. MarteHT Ne 2592035 RU, MIK (2006.01) B61D 27/00, B60OH 1/00. Cuctema BeHTUNALUM
naccaxwupckoro BaroHa / KysbmuHckuit P.A., KabaHoBa W.A.; 3asBuTenb W nateHtoobrnapatenb:
defepanbHoe  rocyAapcTBeHHoe — GlopkeTHoe  obpasoBaTenbHoe — yuYpexaeHuWe  BbiCLIero
npodeccuoHanbHoro  obpasoBaHust  "MOCKOBCKWIA — rOCYAAPCTBEHHbIA  yHUBEpPCUTET — nyTeit
coobueHuns" - N2 2015115219/11, 3asasn. 22.04.2015; onybn. 20.07.2016, Bron. Ne 20.

3. MateHT Ha kopucHy mogens Ne 103719 UA, MIK (2015.01) B61D 27/00. BaroH meTpo 3
NpUMyCOBOI0 cucTemoro BeHTUnsLii / Myxudyk C.O., Conoseii B.C., Congatos B.O., Konsaexko B.1.,
Kytymos MM.B., MockaneHko B.O.; 3asBHWK Ta nateHToBnacHuk: MAT "KptokoBCbkuii BaroHoByAiBHWIA
3aBoA". - Ne u201506512, 3asBn. 02.07.2015; ony6n. 25.12.2015, Bion. Ne 24.

4.  CaHUTapHO-TUTMEHNYECKMe  HOpPMbl  [JOMYCTUMbIX  YPOBHE#  MOHM3auuMW  BO3Ayxa
NPOU3BOLCTBEHHbBIX U 0BLLECTBEHHBIX NoMeLleHuii: TOCT 0.03-3.06.80. - [[eicTayeT ¢ 1980-02-12] -
M.: UMK UspatenbctBo ctaHaapTos, 1980. - 4 .

SOPMYJIA KOPUCHOI MOAEN!I

Cuctema BEHTUNAUIT NacaXupcbkoro BaroHa METPO, fka BUKOHAHA $K CUCTEMA MPUNIUBHOL
MexaHiYHOi BEHTUNAUil, WO MICTUTb NpPUHaRMHI OAWH BEHTUNSAUiHWA arperat, BUKOHaHWIA i3
MOXITUBICTIO 3a6e3neyeHHsl 3BYKOI3oNALi i OYMLLEHHSA MOBITPS, Ta MPUHANMHI OAUH BEHTUMALIAHWIA
KaHan Ans noaadi TEennoro i OXONOAXEHOro MOBITPS, YTBOPEHUA B MPOCTOPI MK BHYTPILLUHBOK
MOBEPXHEKD Aaxy i 30BHILLHbOK MOBEPXHEK CTeSi BaroHa, BUKOHAHOM 3 NepeMiHHO nepdopauieto 3i
36inbLUEHHSIM KiNIbKOCTi OTBOPIB y Hanpsmy pyxy NOBITPSIHOrO MOTOKY, sika BiAPI3HAETLCA TUM, WO Y
BEHTUNSALUINHOMY KaHani Ha 1oro BXOAi BCTAHOBMEHUI NPUCTPIA ANS LUTYYHOT YHINONSPHOI ioHi3auii
NOBITPSA, SKMA BUKOHAHWA 3 TBEPAOro AieNneKTpUYHOro Mmartepiany y BUrMSAI NNOCKOro Kopnycy
npusMaTu4Hoi hopmMu, B IKOMy BCTAHOBIIEHO NMPUHAMHI OAHa napa 3 ron4acToro KopoHyBarnbHOMo Ta
LMNiHAPUYHOrO BiAGUBHOMO €NnekTpofiB, AkMA Mae OTBIp ANS BUXOAY aepoioHIB i PO3MILLYETLCA Tak,
WO NOTIK aepoioHiB, SKUA YTBOPIOETLCA MPUCTPOEM, CMPSIMOBAHW nonepek HanpsMy pyxy
NPUNIIMBHOIO NOBITPS Y BEHTUNALIAHOMY KaHani.
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Komn'ioTepHa Bepctka O. leprinb

MiticTepcTao ekoHomiuHOro poseuTky i Toprisni Ykpaitu, syr. M. Mpywescbkoro, 12/2, m. Kuis, 01008, Ykpaita

LM “YkpaiHCb kit IHCTUTYT iHTENekTyansHoi BnacHocTi”, Byn. MasyHoea, 1, M. Kuis — 42, 01601




