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(57) OspopoB4YO-BiQHOBMIOBaNbHUIA  annikaTop, WO
MIiCTUTb 3aXUCHUIA 3aKPINMEHNA KOXYX, KU OXONI0E

HENTPani3ylyMn €enemeHT, WO BKIOYaE PEYOBUHY
nam'ati Nons, sSIKUN BiAPI3ZHAETbLCA TUM, LLIO HEWUTpa-
Ni3ylounii enemMeHT BUKOHaHWA y BUIMAAI NacTUHA 3
GiononimepHoi NNiBKK1, Ha BEPXHIO MOBEPXHIO SKOI 3a
creujianbHOK TEXHOSOrNE HAHECEHUI LLap PEYOBUHU
nam'aTi nonsa y Burnagi 6ionorivHo akTUBHUX KOMIMO-
HEHTIB NiKapCbKUX POCMMWH, MPU LbOMY HWKHS YacTu-
Ha 3axMCHOrO KOXyxa BWKOHaHa y BUMMsSAi MeTaniso-
BaHOi MMiBKN, @ BEPXHA - 3 ABOBGIYHOrO MonNiMepHoOro
CKOTYa Ans NpYKNeloBaHHS 4o 6yab-Akoro ob'ekTa.

KopucHa mogenb BiAHOCUTbCSH A0 MeOUYHOI Tex-
HikW, a came, 4O NPUCTPOIB 3axUCTy NMIOAUHU Bifd He-
raTMBHWX BMUBIB MPUPOAHNUX (reonaToreHnx) n Tex-
HOreHHMX BMNPOMIiHIOBaHb NOOYTOBOI Ta MPOMMCIOBOI
TEXHIKW.

Bigomo GaraTto npucTpoiB, siki 3axualoTb Noau-
HY Bid 30BHILIHIX HeraTMBHWX BUMPOMIHIOBaHb, SKi
CTBOPIOIOTLCA NOMAMYM 3 NiBOIO Nonsipusauieto Npoc-
Topy (mateHTn Pocincbkoi Pepepadii Ne 2177343,
MIK A 61N1/16, 2001; Ne 2259215, MINK A61N1/16,
2006; nateHTn YkpaiHm Ne 72135, MIMK A61N1/61,
2005; Ne 19795, MINK A61N1/61, 2006). 3aranb y umx
NPUCTPOAX € BUKOPUCTaHHA NNOCKOI ABOMiPHOI nnac-
TUHU 3 HaGHECEHHSIM Ha Hei pi3HUX Qiryp 3 enekTpo-
NpOBIAHOrO MaTtepiany Ans CTBOPEHHSI CTaTW4HOro
(OpMOBOro Mof TPbOXMIPHOI CTPYKTYpWU 3 MpaBolo
nonspusauieto NPoCcTopy, sike KoMMNeHcye BionorivyHmn
BMNVB Ha MI0AMHY NOMs 3 MiBO0 Nonspusadieto.

3aranbH1UM HeJonikoM BiJOMUX MPUCTPOIB € He-
JocTaTHs eeKTUMBHICTb HeWTpanisauii HeraTuBHUX
noni., KpiM TOro, LUTYYHO CTBOpeHe hopmoBe none 3
npaBol0 Nondpusauield Npu 3Ha4yHOI MOro iHTEHCUB-
HOCTi MOXe MpUBECTU OO0 po3nagy ajantauiiHux me-
iMyHHOI cuctemu.

Hanbinbw 6nmM3bkum no cyTi Ta OTPUMaHOMy
TEXHIYHOMY pe3ynbTaTy € BioOMWUA MPUCTPIN ANs Hen-
Tpani3auii xBopoOoTBOpPHMX BiONONBLOBMX 30H B Opra-
Hi3aMi moguHn  (nateHT YkpaiHu Ne 1408, MIIK
A61N1/40, 2002), WO MICTUTb 3aXUCHWIA 3aKPINIeHUi
KOXYX, LLO OXOMNMI0E HENTParni3yloumn ernemeHT, Bu-
KOHaHWI i3 GaBOBHSAHOI TKaHWHU, Ha SIKy HaHeceHa
peyvoBMHa nam'ati nons.

Heponikom BiJOMOro npucTpolo € OBMEXEHHS
Moro yHKLiOHanNbHMX MOXNMBOCTEN TOMY, LLO BiH
HenTparnisye TiNbKW BHYTPILLUHI HEraTuBHI Nons B op-
raHiami noguHn.

B ocHoBy kopucHOI mMofeni nocTtaeneHo 3agadvy
YAOCKOHamneHHs1 KOHCTPYKLii 3aXMCHOro MpUCTPOIO
LLNSXOM BMOOPY onTuMarnbHUX hOpM MOro OKpemmx
KOMTMOHEHTIB Ta BUKOPUCTaHHSA TakMx maTepianis And
iX BWrOTOBMEHHS, ki 3abe3nevyloTb 3aXUCHUN Ta
030pOBYO0-BiAHOBMIOBANbHUA BNNBU Ha OpraHiam
TNOANHN.

MocTtaBneHa 3agadva [oOcAracTbCs TUM, WO Yy
0340poBYO-BigHOBMOBanNsHOMY annikatopi «WAT -
MOBWJT», Wo MICTUTb 3aXUCHWI 3aKPIMNEHNIN KOXYX,
AKUA OXOMIIIOE HENTPani3yloumMn enemMeHT BKIoYaro-
YU pPeyoBUHY MaM'saTi NOns,3rigHO KOPUCHOI Moaeni,
HEeWTpani3ylunin enemeHT, BWKOHaHWA y BUrnsAi
nnacTvHu 3 GiononiMepHoi NMiBKWA, HA BEPXHIO NOBEP-
XHIO SKOI HaHeceHM 3a chneuianbHOK TEeXHOMOorien
Wap peyvoBUHW Yy BUrMsAAi GionoriyHo akTUBHMX KOM-
MOHEHTIB MiKapCbKMX POCWH, NPX LbOMY, HUXHS Yac-
TUHA 3aXMCHOrO KOXYXY BWKOHaHa y BUrMsAAi meTani-
30BaHOi NoniMepHOi NniBkW, a BEPXHS - 3 ABOBIYHOrO
noniMepHoOro ckotya, KU cam kneiteca Ao 6yab
sIKOro 00'eKTy.

Take BUWKOHAHHS KOPWCHOI Mopferi cyTTeBe no-
LLUMPIOE (PYHKLIIOHaMNbLHI MOXNMBOCTI annikaTopa i fo-
3BOMAE peanidyBaTV BMUCOKI 3aXMCHi i 0300pPOBMHOOYI
BMacTMBOCTi OAHOYaCHO.

[oCArHyTMN TexHiYHWA pesynbTaT peanisyeTbcs
LUNSXOM CTBOPEHHS HaBKpyr anmnikatopa CTaTU4HOro
nons TPbOXMIPHOI CTPYKTYpW 3 NpaBoto nonspianisa-
uieto. Lle mMoxnuBo TOMy, WO Yy BCIX XMBUX iCTOT,
BKJ10MAOUM POCNMHK, NpuTamaHHa Bygosa Gionoriy-
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HUX MOMeKyn Mae npaBoobepTanbHy MONSAPM3aLiio
(BepHapcbkun B.U. PaswmbiwneHus HaTypanucTa.
[MpocTpaHCTBO 1M BpeMs B HEXMBOW U XMBOW MPUpPO-
ae. Mocksa, Hayka, 1975 r.). lNpn HaxogXeHHi noaun-
HW B Moni 3 MpPaBolo Monspu3auieto npocTopy opbiTu
€NeKTPOHIB aTOMiB PE4OBUH OpraHiamMy 3cyBaloTbCsl y
6ik HagnWWKy eHeprii. [nsa Toro, Wob yTpumaTtucst Ha
cTauioHapHoi opbiTW, enekTpoHW NiKBiAYHTb HaANW-
LLIOK CBOEI eHepril 3a paxyHoK nepefadi YacTuHu i€l
eHepril XXMBIN KNITUHW opraHiamy noguHW. B Hacnigok
yboro GionoriyHa eHepris y opraHiaMi noguHU 3poc-
Tae. OgHaKoBO B MPOLECi XUTTEQIANBHOCTI NOAMHA
3HaxoauTbCs Yy eHeproiHdopmauinHoMy noni, sike
MOXe MaTu MiBy Monspu3auiio NpocTopy, TOMy LWO
CTBOPIOETLCA B pe3ynbTaTi ckrnagaHHs nonis Bif pis-
HUX Jkepen (eneKkTpoMarHiTHoro, KocMidHoro, 6iorno-
riyHoro, reonaTtoreHHoro). [pu niBoi nonapu3sadii
npoctopy 6ioeHepreTMyHUI noTeHuian nmoanHn 3me-
HLUYETLCS.

BukopucTaHHs nnacTuHM 3 GiononimepHoi NNiBku,
SIK OCHOBW anrikaTtopa, JO3BOMAE CTBOPUTU CTaTUYHE
rnorne TPbOXMIPHOI CTPYKTYpW 3a npaBoobepTaribHOo
nonsgpusauieto (lwnos I.N., Teopusa dwnsuueckoro
Bakyyma, M.; HI_ ueHTtp, 1993 r.). HwkHa yacTuHa
KOXyXa, slIka BUKOHaHa 3 MeTani3oBaHoi nosiMepHol
NNiBKK, TakoXX CTBOPIOE JodaTkoBe hopmMoBe nore 3
npasoto nonsipusadieto. BeBegeHHam 0o cknagy anni-
KaTtopa wapy 3 O6ionoriyHO aKTMBHMX KOMMOHEHTIB
NiKapCbKNX POCIUH, KOXHa MOIeKyna SiKux CTBOPHOE
OKpeme Mo3uTMBHE Morie aganTtoBaHe OO MO0 fito-
OVIHW, J03BOMSE annikaTopy Aisatu, sk 6iokoppekTopy,
SKUA MPU3HAYEHUI Ans NOHOBMEHHs Gionons noaw-
HW.

Yci ui nons ogHo4YacHO CMiBiCHYOTb B OOHOMY i
TOMY e NpOCTOpi i MO3UTMBHO BNMMBalOTb Ha opra-
Hi3M MOAMHK, SiKa 3HaX0AUTbLCS Y LiboMy npocTopi. Lle
30inblUye 3axWCHI SIKOCTI annikatopa i BMKMHOYaloTb
MOXMMBICTb HEraTMBHOIO BNMBY Ha NOAMHY HaBiTb
npu 3Ha4HOMY NiABULLIEHHI, IHTEHCUBHOCTI MO0, sika
Moxe OyTu OoTpMMaHa npu BUKOpUCTaHi 6aTapei anni-
kaTopis. Annikatop Moxe 34ilNcCHIOBaTU TepanesBTuy-
HAM BANKWB LUMSIXOM KOMMEHcalii 30H 3 MiBOl0 nons-
pusauielo  ycepeamHi  OpraHiamy Ta MOHOBMEHHS
romeoctasy NoAnHW.

[IBOCTOPOHHI CKOTY, 3 SIKOrO BMKOHAHa BEPXHS
YacTUHa KOXyxa, o4HOYacHO 3axviae biononiMmepHy
nnacTuHy i wap 6ionoriYyHO akTMBHMX KOMMOHEHTIB
nikapcbkUx POCAWH Bif nonajaHHs Bonoru Ta Heba-
KaHoro 3abpydHeHHs, Ta BMKOPUCTOBYETbCH SK 3a-
KPiNMeHN enemMeHT, SKUN MoXe Kneituca Habyab
AKWUN 06'eKT.

KopucHa Mofenb MOSICHIETLCS iMOCTPaTUBHUM
MaTepianom. Ha ¢ir. 1 npeacrasneHo 3aransHUin BUA
annikatopa (Bug 360ky), Ha dir. 2,3,4 - kipniaH 30-
OpaKeHHs BUMPOMIHIOBAHHA ManbLuiB MOAVHU B Ha-
YarnbHOMY CTaHi, Mig BNAMBOM A3BOHWKIB MOOINbHOIO
TenedoHy 6e3 annikaTopa, Ta 3 ansnikaTopoMm, Bigno-
BigHO. AnnikaTop (dir. 1) mictutb GiononimepHy nna-
CTUHY 1, Ha sIKy HaHeceHui Wwap 6ionoriYHO aKTUBHUX
KOMMOHEHTIB NiKapCbKUX POCINNH 2, CKOTY ABOCTOPOH-
Hi 3, MeTanizoBaHa nonimepHa nniska A.

3asaBneHVn annikatop nNpautoe Takum YMHOM.

AnnikaTop po3sTaLloByloTb NOBNM3y mKepena He-
raTUBHOIO BMMPOMIHIOBAHHS, LUMISIXOM MPUKMIEoBaHHS
3a JOMOMOrol ABOCTOPOHHBOro ckotya. [pu Lupomy
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KOHTPOIOITE €(PEKTUBHICTL 3axMCTy 3 AOMNOMOro0
GionokauinHMX MNpPUCTPOIB TakMx $K, MasTHUK abo
KnacudHi pamku. lMpu HeoOXigHOCTI BCTaHOBMIOKTH
JopaTkoBi  annikatopy anst 3abesneqeHHst MOBHOI
HelTpanisauii 6ionatoreHHoro BNNMBY.

MapameTpn 3asBreHoro anmikatopa BU3Haya-
NUCb eKcnepyMeHTanbHO 3a JOMOoMOorolo dasoaypo-
meTpa Ta biomasitTHuka. OTpuMaHi pesynbTaTh noka-
3anu, Wo annikatop edgeKTMBHO HeuTpanisye Ta
nocnabnioe HeraTvBHI BUNPOMIHIOBAHHS i BiQHOBIIOE
KOHQpirypaujto 6ionons niognHun fo Biactaxi 1 metpa.

EdexkTnBHiCTb 3asBneHoro annikatopa nigreep-
OXXEHOro HaCTYMHUMMU [OCHIMKEHHSIMK, SKi SBNAIOTb
KOHKpEeTHI npuknagu peanisauii KOpUCHOI Moaeri.
DocnigpkeHHs 6ynn npoBefeHi B ymoBax MeaW4HOro
LeHTpy Ha 35 go6poBonbLUIB.

Mpuknag 1.

3asaBneHun annikatop 6yB BUKOHaHWIA y BUMMAAI
GiononimepHoi mnacTuHu po3mipom 20x20 MM, ska
BMKOHaHa 3 GiononimepHoi NNiBKK Ta MOKpUTa LLApOM
6i0aKTUBHNX KOMMOHEHTIB 3 20 niKapCbKUX POCIVH.
AnnikaTtop 3akpinnosany 3a JONOMOrol CKoT4a Ha
naHeni MoHITOpy koMn'toTepa 3 po3MipoM ekpaHy 15".

EdexkTuBHiCTb Aii annikaTtopa nepeBipsnu LWNs-
XOM [JOCHiHKEHHA 3MiHM CTaHy GionoriyHO aKTUBHKX
Touok (BAT) onepatopa 3a OOMOMOroK eneKkTpoaky-
NYHKTYPHOI AjarHOCTUMKM 3a METOAOM Pe30HAaHCHOro
TECTyBaHHS.

AHani3 oTpyMaHnx gaHux nokasas, WO nicrs po-
60T 3 KOMM'toTEPOM NPOTAroM 60 XBUMMH aKTUBHICTb
BAT onepatopa 3Hwkyetbca Ha 15-30 %, B nopis-
HSHHI 3 MOYaTKOBMM CTaHOM, a MpW BUKOPWUCTaHHI
annikatopa crnocTepiranocb 3pOCTaHHA aKTMBHOCTI
BAT Ha 5-10 % nicna 10 XBUNMH HaOXOMKEHHS one-
paTtopa 6inst MoHITopy.

Mpuknag 2.

BurkopucToByBanv ymoBu nonepeaHboro npukna-
Ay, ane 3asiBNeHUI annikaTop npuknetoBanu Ha 60-
KOBIl, abo Ha nepegHin YacTuHi MoHiTopy. OTpumanu
pe3ynbTaTti aHanoriyHi pesynbTatam npuknagy 1.

Mpuknapg 3.

BukopucTtoByBanu anmnikatop CTBOPEHUIN MO YMO-
Bam npuknagy 1. EpekTuBHICTb 3axucTy MoavHu Big
BMNMBY MOBINbHOrO TenedoHy BU3HAYanu MeTogoM
rasopospsigHol Bidyanisauii KipriaH - BUNPOMiHIOBaH-
HA NanbuiB pyK NIOAWHW Ha PEHreHOBCHbKIA MIiBKU.
3obpaxeHHs nanbuiB 060x pyk NoanHu dikcysanucs
y novaTkoBOMY cTaHi (cpir. 2), micns BNAnBY 43BOHWKIB
MobinbHoro TenedgoHy npoTtaroM Big 1 0o 6 XBWUMWH
6e3 annikaTtopa (dir. 3), noTim 3 annikatopom (dir. 4).
AHania oTpumaHux pesynbTaTiB AOBIB, L0 BUKOPUC-
TaHHS MoOinbHoro TenedoHy (npotarom Big 1 Ao 6
XBWUMUH) 30iMblUye eHepreTuyHe HaBaHTaXEeHHs Ha
opraHiam MioavHW, WO Bege A0 3HWKEeHHs1 BGionoTeH-
uianis nNanbuiB pyK i, BiANOBIOHO, 3MEHLUYETLCS LUK-
pVHa KifbLsi KOPOHM ra30PO3PSAAHOr0 BUMPOMIHIOBaH-
HS HaBKpyr nanbuiB (dir. 3) Npu MOPIBHAHHI 3
no4yaTKoBUM cTaHoM (dpir. 2). MNpu BUKOpUCTaHHI anni-
KaTopa Lei HeraTuBHUA epekT BiACYTHIN, i Mae Micue
NONINLWeHHs1 eHepreTUYHUX NOTOKIB Yy OpraHiami mo-
OVHK, WO Beae 00 HopMmarisauii (hopMu KOPoHU (doir.
4), Wwo BU3Ha4YaE NOHOBMEHHSI FOMeoCTasy MoAVHWN.

OpHo4vacHo y BCiX TpbOX BMNagkax BU3HA4amm
po3Mip Gionornto noauHK 3a gonomorot Asox I - no-
AibHux pamok. [licna Bnnvey npoTsirom Big 1 o 6
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XBUNVH O3BOHUKIB MOGinbHoro tenedoHy 6e3 annika-
Topa po3mip Gionomno 3MeHLyBanocb y 2 pasu, npu
BUKOPUCTaHHI MOGinbHoro TenedoHy 3 annikaTopom
Gionone He 3MeHLLYBanoch, a 3pocTano B 2-3 pasu B
3anexHocTi Big TepMiHy BAMNMBY annikatopa Ha nto-
OVHY.

Mpuknag 4.

BukopuctoByBanu anmnikatop CTBOPEHU MO yMo-
Bam npuknagy 1. EpekTuBHICTb 3axucTy NoavHu B
BMNMBY reonaTOreHHUX 30H MpOBOAMMN METOAOM
GionokauinHoi iHaukauii. MeonaTtoreHHa 3o0Ha Oyna
nornepeaHLo BusiBrieHa cpaxisuem no Gionokadii, sk
KOPUCTYBaBCS CPiOHMM MasTHUKOM JOBXMHOK 58 cMm i
knacudHum I - nogibHumMu pamkamu. Bumipn npoo-
AWnucb B ogHonosepxoBoMy OyaunHKy. B reonaToreH-
Hi 30Hi I - nopibHa pamka Bigxunsnacb BMiBO, ABi
paMkun po3xoamnucs. CpibHUI MasTHUK TaKoX XWUnuB-
cq BniBo. Pagiyc 30Hu cknagas 1 M. Annikatop pos-
MillyBanu B LEHTpi 30HW. [Mpn HegocTaTHOCTI HenT-
panisytodol Aii ogHoro annikatopa nopsg 3 HUM
po3TallyBanu HeoOXiAHY KiNbKiCTb iAEHTUYHMX anni-
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kaTopiB oo pocarHeHHs 100 % HewnTpanisauii reona-
TOrEHHOro BWMPOMIHIOBaHHS, NPU LbOMY, MasiTHUK U
paMKu 3anuanncb B HEPYXOMOMY CTaHi.

Ha nigctaBi ekcnepumeHTanbHUX BUNpoGyBaHb
OGyna BCTaAHOBIIEHA MOXMMBICTb BUMKOPUCTAHHA ansi-
KaTopa:

Onsa 3axXucTy Bif HEraTMBHUX BMNPOMIHIOBaHb pi-
3HOMO NMOXOMKEHHS;

Ansa nigBuWeHHs aganTauiiHuX pesepBiB opraHi-
3My Ta MOHOBJIEHHS IOrO rOMEOCTasy..

3a pesynbTaTamMu depxaBHOI caHiTapHOi enige-
MionoriyHoi ekcneptuan MiHicTepcTBa OXOpPOHU 3[0-
poB's YkpaiHu BucHoBok Ne 05.03.02-04/44629 Big
16.07.2008 p.) s3aaBneHuy annikatop Bignosigae
BCTAHOBMEHUM MeOMyHUM KpuTepism 6e3neku no
PiBHIO enekTpoMarHiTHMX BunpomiHioBaHb (FTOCT
12,1.006-84, ACH i N Ne 239-96).

Takum 4nHOM, 3asiBNeHWU annikaTop [03BOnse
HeWTpanisyBaTu LWKiANUBI BUNPOMIHIOBaHHSI pisHOMa-
HITHOI NpUpoaM Ta 0AHOYAaCHO MiaBuLYye aganTaLivHi
pe3epBu OpraHiaMy Ta MOHOBMIOE FOMEOCTa3 SIOANHN.

Komn’toTepHa BepcTka |.CkBopuoBa

Mignuc

He Tupax 28 npum.

MiHicTepcTBO OCBITU | Hayku YkpaiHu

[epxaBHWI enapTamMeHT iHTeneKTyanbHoi BNacHocTi, Byn. Ypuupbkoro, 45, m. Kuis, MCI1, 03680, YkpaiHa
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