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(57) 1. MNpoHvkHa ONst Napy Ta BOAOHENPOHWKHA Mi-
JOLWBa AnA B3yTTs, 30Kpema (ane He BUHATKOBO) A
BiJKpUTOro B3YTTs, Takoro sk caHganii, cabo ToLlo,
sika Mae Taky KOMbiHaLlilo enemMeHTiB:

HWXHIK enemeHT (11, 111, 211, 311), go sikoro nigme-
TkOBa yactuHa (12, 112) nigowswu NpUegHaHa y HUX-
Hi 30Hi, KU aBnsie coboo abo enemMeHT, SAKU €
NPOHVKHUM O115 Napy LWOHaNMeHLLe Yy BEPXHiN YacTu-
Hi, a0 nepcopoBaHuii eNEMeHT;

BEPXHi NPOHWKHUIA Ans napu Ta/abo nepdgoposaHmii
enemeHT (13, 113);

NPOHWKHY AN napy Ta HENpPOHWKHY Ans BOAW MeM-
6paHy (16, 116, 216, 316), po3mMilLeHy MK 3ragaHum
HWXHIM enemeHTom (11, 111, 211, 311) Ta 3ragaHum
BepxHiM enemeHTtom (13, 113), npuyomy 3ragaHi
MembpaHa, HwkHin enemeHT (11, 111, 211, 311) Ta
BepxHin enemeHT (13, 113) repmeTnyHO 3'edHaHi
B340BX NepuMeTpa 30HU B3aEMHOTO KOHTaKTY;

sika BiApPI3HAETLCA TUM, LWIO 3rafaHuin BEpXHin erne-
MeHT (13, 113) Bknovae nepumi wap (13a) AN KoH-
TaKTyBaHHS 3 MigOLBOK HOMW, WO CTOSATMME Ha ni-
[OOLUBI, BUTOTOBMEHUI 3 MPOHUKHOTO Ans napuv Ta/abo
nepcopoBaHoro marepiany, Apyrvi wap, yTBOpeHUi
LLIOHaNMeHLLEe OOHUM MPOHWKHUM AN napu Komdop-
THUM Wwapom (14, 114), posTraoBaHnM nig 3ragaHnM
nepwum wapom (13a) Ta BUroToBreHNM 3 06'€eMHOI
TKaQHUHW, TakK WO HUM YTBOPKETLCHA BEHTUNAUIMHWUIA
npowapok (19, 119), i Tpetii wap (20), nepenbaye-

HWI Nig 3ragaHyuM NPOHUKHUM A5s napy KOMOPTHUM
wapowm (14, 114).

2. Mipowsa aonga B3yTTA 3a N. 1, Aka BiApPi3HAETLCA
TUM, WO 3ragaHun TpeTin wap (20) mae aHaTOMiYHY
dopmy, Aka BignoBidae NiAOLWWBI HOMM, Ta € NPOHWK-
HUM anst napy Ta/abo nepdopoBaHuM, NpuyYoMy 3ra-
OaHUA NMPOHUKHUIA Ana napy komdcopTHuiA wap (14,
114) Mae MeHLi po3Mipu y NnaHi, HiX 3ragaHui Tpe-
Ti wap (20), i po3TalloBaHWin BCepeaurHi BignoBigHOT
Hernubokoi 3arnnbuHy, YTBOPEHOI B LEHTparnbHin
YacTUHI BEPXHbOI MOBEPXHi 3rafaHoro TPeTbOoro Lwapy
(20).

3. Migowsa aonga B3yTTA 3a N. 2, AKa BiApi3HAETLCA
TUM, WO nig 3ragaHum TpeTiMm wapom (20) nependa-
YeHUn 4eTBepTU nepcopoBaHMin abo NPOHUKHWIA
anst napu wap (21) onsa perynioBaHHA TBEPAOCTI 3ra-
[aHoi nigoLwBsun.

4. Nigowsa onsa B3yTTs 32 ogHMM abo BinbLie 3 no-
nepegHix NyHKTIB, sika BiAPi3HAETbLCA TUM, LUO BKIIO-
Yae ABa NPOHUKHUX Ansi napy KOMGOpTHMX wapw (14,
114), po3TalloBaHi NOCNiAOBHO OOMH 32 OOHWM.

5. MipowBa ans B3yTTs 3a 04HUM abo BinbLue 3 nn. 2-
4, qka Bigpi3HAETbLCA TUM, WO 3ragaHuin nepLinmn
wap (13a) BUroToBNEHM 3 NepopOBaHOr0 PEMEHIO.
6. Migowma ans B3yTTs 3a 04HUM abo BinbLue 3 nn. 2-
5, gka Bigpi3HAETbCA TUM, LLO 3rajaHuin TPETin wap
(20) BuroToBneHun 3i cniHeHoro maTepiany, nepdo-
pOBaHOro Mig 3aranom NpPAMUMM KyTaMu A0 NIOLWUHN
3ragaHoi NigoLwBsu.

7. Mipowsa ans B3yTTs 3a oAHUM abo BinbLue 3 nn. 2-
6, ska BiApPI3HAETbLCA TUM, WO 3rafjaHUi nepLummn
wap (13a) 3arHyT1in Ha30BHi TakMM YMHOM, Lo obrop-
TaEeTbCSl HABKOJIO Kpato 3ragaHoro apyroro wapy (14).
8. MipowBa ans B3yTTs 32 ogHUM abo BinbLue 3 nn. 2-
6, ska BiApi3HAETbLCA TUM, WO 3rafjaHui NepLUnn
wap (13a) 3arHyTin Ha30BHI TakuM YMHOM, Lo obrop-
Tae 6okoBMI Kpaw 3ragaHoro TpeTboro wapy (20).

9. Migowsa onsa B3yTTA 3a ogHUM abo Ginblue 3 no-
nepegHix MyHKTIB, sika BiApPi3HAETbCA TUM, LLO 3ra-
AaHa ob'eMHa TkaHWHa € NoAibHO A0 BEHTUNSAUINHOI
CiTKW.

10. Nigowsa ans B3yTTA 32 ogHMM abo BinbLue 3 no-
nepegHix MNyHKTIB, sika BiApPi3HAETbCA TUM, LUO 3ra-
AaHa o6'eMHa TKaHWHA € rofnikonpoOMBHOIO HETKAHOTO
™™ny.
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11. Nigowsa anst B3yTTA 32 0AHMM abo GinbLue 3 no-
nepenHix MyHKTIB, sKa BiApPI3HAETbLCA TUM, WO Y
NNOWMHI  BEPXHLOI YacCTUHW HWXKHLOTO erneMmeHTa
(111) e vactuHa (117, 217, 317), wo Mae GivHi BeH-
TUnAUiviHi enemenTn (106, 206) Mix 30BHILLHIM GOKOM
3ragaHoi nigowsu (100, 100a, 200, 300, 400, 500,
600) Ta BHyTpiwHIM O0kOM 3ragaHoi YactuHu (117,
217, 317), dyHKuioHanbHO 3'egHaHi 3i 3ragaHor
membpaHoto (116, 216, 316).

12. Nigowsa anga B3yTTd 3a n. 11, sika BiApi3HAETLCA
TUM, WO 3ragaHa YacTtuHa (117) mae y CBOIN LieHTpa-
NbHIN AinsHUi NopoXHUCTY 3oHy (117a, 217a), ska
obmexeHa B300BX nepumeTpa kpasmu (117b), i 3ra-
AaHi 6iyHi BeHTUNAUINHI enemeHTn (106, 206) BUMKO-
HaHi y 3ragaHux kpasix (117b) Ta saBnsawTe coboro
HacKpi3Hi BeHTUNAUinHI kaHanu (107) gna dyHKuio-
HanbHOro 3'€4HaHHA CepeavHU 3ragaHoi NOPOXHWC-
TOi 30HM (1173, 217a) i3 30BHiWHIM GokOM 3ragaHoi
nigowsw (100, 100a, 200, 300, 400, 500, 600).

13. Nigowsa anga B3yTTd 3a N. 12, sika BiApi3HAETLCA
TMM, WO YycepeauHi 3ragaHol MOPOXHUCTOI 30HU
(117a) posTawoBaHWii LWAPONOAIOHUIA peLliTYacTui
enemeHT (120), AkuiA yTBOPIOE MOPOXHUHU Ta € nep-
dopoBaHUM Mig 3aranoM npsAMMMKU KyTamu Ao nio-
LWMHW NiJOLLBK.

14. Nigowsa aonga B3yTTd 3a N. 12, sika BiApi3HAETLCA
TUM, WO Mae NPOHWKHWIA Ans napu enemeHT (120a),
po3TalloBaHUA ycepeauHi  3ragaHoi  NOPOXHMUCTOI
30HK (117a).

15. MNigowsa onga B3yTTd 3a N. 12, sika BiApi3HAETLCA
TAM, WO 3cepeavHu 3ragaHoi MOPOXHUCTOI 30HU
(217a) nig 3aranoMm NpsAMUMK KyTamy OO NIOLMUHU
nigowswn (200) npocTsrawTeca BucTynu (220a), siki
YTBOPIOKOTb PELLITYACTy CTPYKTYpPY, sika yTBOPIOE MNO-
POXHUHW, NpuYoMy 3ragaHi BucTynu (220a) marTb
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BMCOTY, LU0 3aranom AOpiBHIOE rMUOWHI 3ragaHoi no-
POXHUCTOI 30HM (217a).

16. MNigowsa onga B3yTTd 3a nN. 12, sika BiApi3HAETLCA
TUM, WO 3rajaHa BepxHs yactuHa (317) 3ragaHoro
HWkKHbOro enemenTa (311) cknagaeTbcs 3 BigMNOBIA-
HOro MPOHWMKHOTO Ansi Mapu LaponogibHoro enemeH-
Ta 320, KM NPOCTAraeTbCA Mo BCi NOMepeYHin npo-
TSDKHOCTI 3rafjaHoi BepxHbOi YacTuHm (317).

17. Migowsa gns B3yTTs 3a Oyab-sIKMM 3 nonepeHix
NYHKTIB, sIka Bigpi3HAETbCA TUM, WO 3ragaHuii HUX-
Hin enemeHT (11, 111, 211, 311) Mae MHOXWHY Ha-
ckpi3Hunx oteopiB (15, 415, 515, 615), Wo npoxoasTb
3aranoM MnepneHauKynsapHO A0 MIOWMHU 3ragaHoi
nigowsu.

18. Migowsa aons B3yTTs 3a Oyab-sIKMM 3 NonepeHix
NYHKTIB, sika BiApi3HAETbLCA TUM, WO A0 3ragaHol
membpanun (16, 116, 216, 316) no noBepxHi, obepHe-
Hill 0O 3ragaHoro HkHboro enemenTa (11, 111, 211,
311), npukpinneHun 3axucHun enemeHt (18, 118,
218, 318), akun aBnse coboto wap matepiany, SKun €
CTiNKMM [0 rigponi3y, BOOOBiALWTOBXYBanbHUM, NpPO-
HUKHUM Ons napy abo nepdopoBaHNM, NpUYOMy 3ra-
OaHun 3axucHun enemenT (18, 118, 218, 318) mae Ti
cami po3mipy y nnaHi, Wwo " 3ragaHa memb6paHa (16,
116, 216, 316).

19. Migowsa aons B3yTTs 3a Oyab-sIKMM 3 NonepenHix
NYHKTIB, sIka Bigpi3HAETbCA TUM, L0 3ragaHuii HUX-
Hin enemeHT (11, 111, 211, 311) Ta 3ragaHuii BEPXHIN
enemeHT (13, 113) 3'egHaHi TOYKOBUM CKIEHOBaHHSM
abo cknetoBaHHAM B3[I0BX NEpPUMETpa Pi3HMX LLapiB,
O € X CKNagoBUMU.

20. B3ayTTsa, 30Kkpema (ane He BUHSITKOBO) BigkpuTe
B3YyTTs, Take K caHganii, cabo ToLLo, ske Bigpi3HA-
€TbCA TUM, WO Mae Nigowsy 3a Oyab-SkuM 3 norne-
peaHiX NyHKTIB.

["any3b TexHiku

BuHaxig cTocyeTbcsi NPOHUKHOI Ana napw Ta BO-
AOHENPOHMKHOI NiJOLWBW ANs B3yTTs, 30Kpema, ane
He BUKIIOYHO, NS BiAKPUTOro B3YyTTs, TAKOro K CaH-
panii, cabo ToLLo.

PiBeHb TexHikn

BuHaxig Takox CTOCYeTbCs B3YTTS 3 Takow Mi-
AOLLBOIO.

Bigomo, o KOM(OpPTHICTL B3yTTS MOB'A3aHa He
TiNbKM 3 HaNeXHOK aHaTOMIYHO BiANOBIAHICTIO, ane
TakoX 3 HanexHuM BUBEOEHHSIM Ha30BHi BOASAHOI
napu, Lo YTBOPIOETLCA BCEPEaUHi B3YTTA BHACNOOK
NOTOBUAINEHHS, ANS YHUKHEHHS ABMLa "BONOruX Hir".

OpHak ue NPOHWKHEHHS1 BOASHOT Mapu He MOBUWH-
HO noriplwyBaT BOOOHENPOHUKHICTb B3YTTS, | TOMY
Oynu npoaHani3oBaHi pilleHHs, ki 3abe3nevyoTb
NMPOHWKHEHHS Napu 4o Bepxy B3yTTsi abo A0 MigoLwBu.

CTOCOBHO Bepxy, iCHylOTb BUAMN B3YTTH 3 BEPXOM,
BWUIOTOBMIEHVM i3 MPOHWMKHUX ANsi Mapu Ta BOAOHen-
POHUKHUX MaTepianiB.

OpHak uev TMn B3yTTA He BuWpillye npobnemy
NPOHUKHEHHST Napu edekTuBHO: nNpobnema "Bonorux
Hir" BMHMKaE 3 TOro, IO NPOTArOM NOTOBUAINEHHS NiT
BUMapOBYETLCA 3 MOBEPXHi CTOMW Ta OXOMNOAXye Il.
AKWwo BvNapoByBaHHA He BigbyBaeTbCs, MIT KOHAEH-
CYeTbCA Ta pobuTb HOrM BOMOTMMW.

BinbLWicTb NOTY CTONW YTBOPIOETLCA Ha MEXi MiX
NiJOLIBOK HOMU Ta NiAOLIBOK B3YTTH. Y LbOMY BUna-
OKY O4YeBMAHO, WO MiT, SKUA YTBOPIOETLCH TYT, He
MOX€e BMMApOBYBATUCH | KOHOEHCYETLCS Ha MigoLOoB-
HOMY €erieMeHTi, Ha AKUM cnupaeTbes cTona. Tinbku
HeBernuKa YacTuHa MnoTy BUMNapOBYETLCA Yepes Bepx
B3yTTH, OCOBNMBO SAKLLO 3rafaHunii BEpX € 3MEHLLEHUM
00 MiHIMyMy.

PiweHHs uiei npobnemn 3abesnevyoTbCs LMSA-
XOM CTBOPEHHS MPOHWKHUX AN napu Ta BOAOHENpPo-
HUKHMX NiJOLWOB, $Ki YMOXIUBAOTL BignoBigHe
NPOHWKHEHHS MOTY, LLO YTBOPOETLCH Ha MigoLWwBi Ho-
.

OpHo 3 umMx pilleHb onucaHe B gokymeHTax US-
5,044,096 ta EP-0382 904 uboro X 3asiBHMKa Ta Mno-
ndarae y nofineHHi NigowsmM Ha ABa LWapu 3 Hackpis-
H/MKW OTBOpPaMM Ta y po3TallyBaHHi M HAMW MeM-
6paHn, Lo € HENMPOHMKHOI Afs BOAW Ta MPOHMKHOO
ANsA napv i repMeTUYHO NpUEfHaHa B3[0BX nepume-
Tpa A0 LMX ABOX LUApIB.

BapiaHTn uporo pilleHHa onucaHi y nepenivyeHux
HWDKYe naTeHTax, Wo yci matoTb y 6yab-AkoMy BUnNag-
Ky MemOpaHy, po3MilLieHy Y LIeHTpi Ha po3gini nigow-
BM Ha [ABa Llapw, WO € HEeMpPOHMKHOW Ans BoAU Ta
NMPOHWKHOIO ANs napu.

3Baxaloum Ha Te, WO GinblicTe NOTYy Ha cToni
YTBOPIOETLCA HA MeXi MiXK NiJOLWBOIO HOMM Ta NigoLL-
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BOK B3yTTs, npobnema "BONOrMX Hir' € BaXMMBOIO
HaBiTb ONA BiAKPUTOro B3YTTHA, TaKoro siK caHganii,
cabo, NNsHKHI Kanuj Ta iHLLi.

Li Buanm Bigkputoro B3yTTs 3BMYAMHO CcKnaja-
10TbCS 3 BEPXY, SIKMI TiflbKM 4acTKOBO OropTae BCTaB-
NeHy OinsHKy ctonu, Ta 6aratowapoBoi NigoLWwBM.

Paxytoun 3Bepxy AoHu3y, Taka HGaratowwaposa ni-
JoLlBa BkMoyae B cebe nepwumn wap, skui nepeby-
Bae y 6e3nocepegHbOMY KOHTaKTi 3i CTOMOK Ta 3BU-
YaHO BWrOTOBMNEHWUIA 3i LIKIpU abo CUMHTETUYHOrO
MaTepiany.

AKwo Takun Wwap BUroTOBMEHWUI 3 HENPOHUKHOTO
Ana napu matepiany (Takoro sk, Hanpuknag, 4ns
NASDKHUX KanuiB), MiT KOHAEHCYETbCA HEramHo, BUKIU-
Kalouum Marmke HeramHe Big4yTTS BOMOrOCTi Hir.

Axkwo X uen wap BUrOTOBMAEHUA 3 MPOHUKHOrO
Ans napu marepiany, SKMi Mae NeBHY NOrMUHanbHy
30aTHICTb, CTOMa 3aruLIAaETbCA CyXOl [[OTH, OOKU
Takvi Wwap He 6yae HacM4eHWn NOTOM.

Hwxye upOoro nepLuoro wapy 3HaxoauTbCs Apy-
i wap, SKMn 3Bu4aiHO Mae aHaToMiyHy copMy Ta
3BMYaNHO BUIOTOBIIEHWUI 3i criiHeHOro abo LWinbHOro
marepiany, Takoro sik moniypeTaH, kopa npobkoBoro
JepeBa, AepeBuHa, cniHeHa ryma Ta iHLui.

HacawmkiHeUp, nigowsa Mae nigMeTKoBY YacTUHY,
LLIO KOHTAKTYE i3 3eMreto i Moxe ByTn BUKOHaHO i3
CUHTETUYHOro Matepiany (pesuHu, noniypeTaHy),
npupogHux MartepianiB (wkipa), abo KoMOGIHOBaHMX
mMartepianis.

Pi3gHi wapwn 3'egHytoTbCcs 3a [ONOMOrOK KNENKNX
pe4oBuH, abo, sK anbTepHaTMBa, MOCNIJOBHUM Ha-
LapyBaHHSM Pi3HUX NoniMepHNX Matepianis LUNSXOM
ANTTSA Nig TUCKOM.

Mig opyrMm wapom, siKWO BiH BUIOTOBMEHWUN 3
M'dAkoro matepiany abo Takoro, WO Mae HU3bKY ryc-
TUHY, BUKOHYETHCSH OMOPHWUIA AP TakMM YMHOM, LLIOG
HaJaBaTu XXOPCTKICTb Ta TBEPAICTb, WO YMOXITUBIIOE
NPUKNeoBaHHA KnanaHiB Bepxy B3yTTs MiX nigMeTKo-
BOI YaCTVMHOIO NiJOWBWU Ta 3ragaHnM OMOPHWMM Lua-
pom.

Onsa BigKpuTOro B3yTTH, WO NOBWHHO 3abe3nevy-
BaTU MOTPIOHY KOMCOPTHICTL, BaXNMBO, LWOO onop-
HWUIA NigOLIOBHMIA enemeHT (abo ycrTinka) 6y gocrar-
HbO M'SIKMM Ta MaB aHaTOMiUHYy bopMy.

Lle Bene go HeoOXigHOCTI 3acTocyBaHHSA AN
Apyroro wapy (Ta dakynbTaTUBHO TaKoX Ans TPETbO-
ro wapy), M'skux martepianis, Takmx siKk "MopucTi ma-
Tepiann" abo imM nogibHi, ons po3MilleHHst cTonu Ta
OTOYEHHS Ti NiaoLBN.

OpfHak ue OTOYeHHS 3aBaXae NpaBWUMbHIN LMPKY-
nAuii NoBITPA MK LWKipOO CTONM Ta MigoWOBHUM
efleMeHTOM, Ha SIKU CNMPaETbCH CTona, Lo Npu3Bo-
OWTb OO Mavbke HeramHoOro yTBOPEHHS KOHAeHcaTy,
KU HE MOXXe po3citoBaTUCA Yepes NigoLLBY.

Kpim TOro, 3i ctonn nepegaeTbcs Tenno Ao oTo-
Yylo4oro il MaTepiarny, KM 3aTpUMye NOro Ta BUKIKU-
Kae edekT "HabpsikaHHA", WO cnpusie neperpisy cTo-
nu.

Akwo 3acTocoBaHUM  KOPCTKUMA  NiQOLUOBHUIA
efieMeHT, CToNa Mae MeHLUe TOYOK KOHTaKTy 3i 3raga-
HUM MiJOLLIOBHUM E€NEMEHTOM, LU0 YMOXITUBIIOE Kpa-
Ly BEHTUNALI0 Ta ONTUMalibHE OXONOMKEHHS CTOMM.

TakMM YMHOM, SIKLLO >XOPCTKICTb LbOro MigoLLoB-
HOro enemeHTa 3pocTtae (i ToMy KOMOPTHICTb B3YyTTH
NOripLwyeTbCs), BiQYyTTA CBKOCTI cTonW 36iMbLUyeThb-
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cqa. HaBnaky, 4nuMm HuK4Ye >XOPCTKICTb Ta TBepaiCTb
NiJOLOBHOrO enemeHTa (i, TakuM YMHOM, YMM BMLLA
CTYMiHb KOM(POPTHOCTI  B3yTTs), TUM CUIbHILLNIA
edpekT "niTHOI cTonn".

Kpim TOro, sk BXe 3ragyBanocsi, HegocTaTHS
MPOHWKHICTb N5 Napu Lwapis B3yTTH, WO po3TalloBa-
Hi nig cTonoto, NPU3BOANTbL OO0 Mabke HeramHoi KOH-
AeHcadil Ha nigowsi Horu. Lia HegocTaTHA NPOHKUK-
HiCTb iCHye BHacnigok €K Tuny 3acTOCOBaHWUX
MaTepianis (3okpema, AN MiAMETKOBOI YaCTUHW Mi-
OOLLBW), TaK i NEBHMX LUAPIB MMiBKN KNENKUX PEYOBUH,
LLO 3'€QHYIOTh Pi3Hi LWapw.

TakMm 4mnHOM, npudMHK edpekTy "miTHOI cTtonn”
ANs BIOKPUTOrO B3YTTH, WO Mae aHaToMiuHy dopmy
M'AKOro MidOLLIOBHOTO efnemeHTa, MoXyTb OyTu 3Be-
AeHi O TPbOX acnekTiB: OTOYEHHsI CTOMW LIapoM, LUO
Ma€e aHaToMiYHy popMy i 3aBaxae MpaBUNbHIN LYp-
Kynsidii noBiTps MK MiQOLIBOK HOMM Ta NigOLIOBHUM
enemeHToM; edekT "HabpsikaHHA", BUKMMKaHWUIA 3ra-
AaHVM OTOYEHHSM; @ TaKoX HedOoCTaTHS NPOHWKHICTb
noTy y HanpPsMKY NigMETKOBOI YaCTUHM MiJOLLUBW.

Po3kputTs cyTi BUHaxoay

MeTolo BMHaxody € CTBOPEHHSI NMPOHWKHOI ANS
napv Ta BOGOHENPOHVKHOI NiZOLWBW A8 B3YTTS, 30K-
pema, ane He BWKIOYHO, ANSA BiAKPUTOro B3yTT, Ta-
Koro sik caHganii, cabo ToLo, sika YMOXMBIIIOE YCY-
BaHHS HedonikiB NigoLWOB BigOMUX TUMIB.

Y Mmexax uiel MetTn BaXnuBoK 3agadeto BUHaxXo-
Oy € CTBOPEHHS MPOHWKHOI AN napu 1a BOAOHENpO-
HWKHOI NigOLWBKW ANs B3yTTs, 30KpeMa, ane He BUKIIo-
YHO, ONS BiAKPUTOro B3yTTs, TAKOro sk caHgarnii, cabo
TOLLO, SIKa € KOMPOPTHOK K 3 TOYKN 30py aHaTOMiY-
HOI BiAMNOBIAHOCTI, TaK i NPOHUKHEHHS Napu 3 NigoLWBN
HOrW.

IHWoOlO BaxnVBOKW 3ajadelo BUHaxody € CTBO-
pPEeHHS1 MPOHUKHOT AN napu Ta BOOOHENPOHWUKHOI Mi-
OOLIBW ONs B3yTTH, 30KpeMa, ane He BUKIIOYHO, ANs
BiOKPUTOro B3yTTHA, Takoro sik caHganii, cabo ToLuo,
sika 30epiratoun xapaKTepucTUkM KOMAOPTHOCTI Anst
cTonu, nocnabnioe edekT HabpsikaHHS CTOCOBHO HO-
.

IHWOolO 3ajaveto BUHaxody € CTBOPEHHSI NMPOHWUK-
HOI Ons napy Ta BOOOHENPOHWKHOI MigowBu Ans
B3YTTH, 30KpeMa, ane He BUKMIOYHO, ANS BigKPUTOro
B3YTTs1, TaKOro sk caHganii, cabo ToLlo, ska yMoXnu-
BMIOE MpaBuUNbHY LMPKYNAL0 NOBITPSA MiXK LLKIPOO
NiJOLLBW HOMY Ta ONOPHUM MiAOLLIOBHUM €flEMEHTOM.

IHWoOO0 3afa4eto BMHAxXoay € CTBOPEHHS B3YTTA 3
MPOHMKHOIO Afsi Mapy Ta BOAOHENPOHWKHOK MigoLu-
BOIO, 30KpeEMa, ane He BMKITIOYHO, BiOKPUTOro B3yTTS,
Takoro sk caHganii, cabo Towo, sika € KOMOPTHO
K 3 TOYKM 30py aHaTOMiYHOi BiAMOBIAHOCTI, TakK i
NMPOHWKHEHHS Napu 3 MiJOLLBM HOTW.

Lia meTa, a Takox BKasaHi Ta iHWIi 3agadi, SKi no-
SICHIOIOTBCA  HWKYe, JocAralTbCs Ta BUPILYOTLCS
LUNISIXOM CTBOPEHHS NPOHWKHOI ANsi Napu Ta BOZOHe-
NPOHMKHOI MiOWBWN Ans B3yTTs, 30Kpema, ane He
BMKIMIOYHO, NS BiAKPUTOrO B3YyTTA, TAKOro ik caHga-
nii, cabo Towo, fka BiAPI3HAETLCS TUM, LLO BKIOYaE
B cebe Taky koMOiHaLit0 enemMeHTiB:

- HWXHIN enemMeHT, [0 SKOro Y HWKHIN 30Hi npue-
AHaHa MigMeTKoBa YacTuHa NigoLWBMW, 4O TOro X 3ra-
[aHUI HWXKHIN eneMeHT saBnsie coboo abo enemenT,
KU € MPOHUKHUM A8 Napy LWOoHaNMeHLUEe Y BEPXHin
YacTuHi, abo € NnepdopoBaHNM ENEMEHTOM;
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- BEPXHil NPOHMKHWI ANns napu Ta/abo nepdopo-
BaHUI EJIEMEHT;

- MPOHWKHY ANS Napu Ta HEMPOHWKHY ANs BoAU
MeMOpaHy, po3TalloBaHy MK 3ragaHum  HUKHIM
eneMeHToOM Ta 3ragaHuM BEepXHiM ernemeHTOM, A0
TOro X 3rajaHa memb6paHa, 3rafaHi HWKHIA Ta Bepx-
Hil enemMeHTn repMeTuYHO 3'eAHaHi B3JOBX nepume-
Tpa 30HW B3AEMHOIO KOHTaKTY,

- WoHaMMeHLle OAVH NPOHWKHUIA AN napu KOM-
OpTHUI LWap BXOAWTb OO CKNagy 3ragaHoro HWx-
HbOro enemeHTa Ta/abo 3ragaHoro BEepxHLOro ene-
MeHTa | BUrOTOBIIEHUA 3 00'€EMHOI TKaHWHKU, a TakoX
YTBOPIOE BEHTUNALINHUA NPOLLAPOK.

3a BapiaHTOM, sSiIKOMY BigfalTb nepesary, BuHa-
Xi Takox Bkrtovae B cebe B3yTTa 3i 3ragaHolo ni-
[OOLLBOIO.

KopoTkun onuc KkpecneHb

MopanbLi o3Haku i nepeBary BUHaxody CTaHyTb
GinbLl OY4EBUOHMMM 3 OMUCY KiNlbKOX BapiaHTIB MOro
30INCHEHHS, SKUM BigdaloTb nepesary, ane sk He €
BUKIIOYHUMU Ta EAUHO MOXITUBUMM, iNOCTPOBAHUX Y
BUMMAAi NpyKnagiB, siki He 0bMeXxylTb 00cary BuUHa-
xo4y, CynpoBiOHUMYW KPECIIEHHSIMU, HA AKUX:

dir.1 aBnse coboro NO3O0BXHIN Po3pi3 BiOKPUTO-
ro B3yTTsl TUMY caHAaniv i3 3acTocyBaHHAM MepLIoro
BapiaHTa 34iMCHEHHS NigOLWBU 32 UMM BUHAXO4O0M;

dir.2 asnsge coboto MicueBuii BUA 300paKeHHs 3
®ir.1 y 36inbweHomMy MacLuTabi;

Pir.3 aBnse coboro NonepeyHnn pospia BigKPUTO-
ro B3yTTd Y BiANOBIAHOCTI 3 APYrMM BapiaHTOM 3filc-
HEeHHS MigOLIBM 3a LM BUHAxX040M;

dir.4 asnse coboto MicLEBUIA NonepeyHuii po3pi3
BiKPMTOro B3yTTH, WO € Pi3HOBUAOM [pYroro BapiaH-
Ta 34ifcHeHHs nigowswu, 306paxkeHoi Ha Pir.3;

Pir.5 asnse coboto MicLEeBUIA nonepeyHuii po3pi3
BiOKPUTOro B3YTTA 3a TPeTiM BapiaHTOM 3AiNCHEHHS
niaoLwWwBsy y BiAMNOBIAHOCTI 3 BUHAXOAO0M;

Pir.6 asnse coboto MicLEBUIA NonepeyHuii po3pi3
BiOKPUTOro B3YyTTA 3a 4YeTBepTMM BapiaHTOM 3fjlc-
HEeHHS NigOoLBW Y BiANOBIAHOCTI 3 BUHAXOA0M;

ir.7, dir.8 ta dir.9 asnsoTe coboo MicLeBi Mo-
nepeyHi po3pisn BapiaHTiB BiAKPUTOro B3YyTTS Ha OC-
HOBI TKX, LLLO NOKa3aHi Ha 3ragaHux dirypax.

LLnsxv BUKOHaHHS BUHaxoay

Ha kpecneHHAX nepluvmn BapiaHT 34INCHEHHSA Ni-
OOLBM 3@ UMM BMHAxXo4OM B LifIOMYy MO3Ha4YeHo Mo-
3uuieto 10.

3ragaHa nigowsa 10 BkMo4yae B cebe HWKHIN
erieMeHT 11, 0O SKOro y HWKHIM 30HI NpueaHaHa nig-
MeTKOBa YacTuHa 12 nigowsu Ans KOHTaKTy 3 3eMm-
neto, a TakoX BepxHin enemeHT 13, skuA y LbOMY
BapiaHTi 30iCHEHHs1 CKNadaeTbCa 3 MPOHUKHUX ANng
napw wapis Ta nepcdopoBaHmnxX LWapis, WO cTae BinbL
o4yeBMAHUM Oani.

MpoHUKHMI Ang napu koMdopTHUIA wap 14, Bu-
roToBrneHn 3 06'€MHOI TKaHMHW, WO [OOoKMNagHiwe
onucaHa gani, nepegbayeHnii Mk 3ragaHuMm NPoHU-
KHUMW AN napy wapamu Ta 3ragaHumu nepdoposa-
HVMU LLIapamu.

HwxHin enemeHT 11 y uboMmy BapiaHTi 34ilCHEH-
HA Mae YUCIeHHi HacKpi3Hi oTBopu 15, WO € no cyTi
nepneHAnKYNapHUMN 40 NOLMHM 3ragaHol MigoLwBM.

HenpoHukHa Ans BoAu Ta MPOHMKHA Ans napwu
MembpaHa 16 posTalloBaHa MiXK HVDKHIM erneMeHTOM
11 Ta BepxHim enemeHToM 13.
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Lisa membpaHa 16, HWxHin enemeHT 11 Ta BepXHin
enemeHT 13 repMeTUYHO 3'€QHaHi B3O0BX nepumeTpa
30HM B32EMHOIO KOHTaKTY MO CyTi BiAOMMM CMOCOGOM.

30Kpema, Ha BEPXHil YaCTUHI HWKHBOTO ernemMeH-
Ta 11 nepegbayeHo no cyTi nnocke micue 17, Bcepe-
AVHi SKOro BCTaHoBreHa MembpaHa 16.

3axucHuii enemeHT 18, WO cknagaeTbCca 3 Wwapy
MaTepiany, SKui € CTilkum o rigponisy, BOAOBIALL-
TOBXyBalbHUM, MPOHUKHWUM ANns napu abo nepdopo-
BaHUM, NPUKPINAEHUA 0O 3ragaHoi MembpaHu no no-
BEPXHi, Aka 06epHeHa [0 HWKHBbOrO enemeHTa 11.

3ragaHun 3axvcHuin enemeHT 18 mae Ti cami po-
3Mipu y nnaHi, Wwo 1 membpaHa 16.

30Ha, AKy 3anMmae y nnaHi membpaHa 16, siBnse
cobol Ty camy 30Hy, Y siKill pO3TalLOBaHi HaCKpi3Hi
OTBOpPU, BUKOHaHI Y HWKHbOMY ernieMeHTi 11 Ta Bepx-
HbOMY enemMeHTi 13.

BepxHin enemeHT 13 poamilLeHuii No cyTi noHag
MembpaHoto 16 Ta cknagaeTbCsl 3 YACMEHHMX LiapiB,
O YCi € NPOHMKHMMK ANnst napu abo nepdopoBaHu-
MW, SIK onncaHo garni.

BepxHin wap 3ragaHoro BepxHboro ernemeHta 13
BKkNoyae B cebe nepwmn wap 13a, BUTOTOBMEHWI 3
NPOHWKHOro Ans napu Ta/abo nepdoposaHoro mare-
piany, Takoro sk, Harnpuknag, nepdgopoBaHa LUKipa.

MNig 3ragaHvm nepwum wapom 13a nepegbade-
HUA OpYrui wap, SKUin cymiweHui i3 wapom 14 abo
SIK Takuh sBnsie cobolo BUrOTOBMEHWI 3 06'eMHOI TKa-
HUHW Wwap 14 i3 BMCOKOK MPOHUKHICTIO Ans napw,
KM 3abe3nevye KOMPOPTHICTb HOCIHHS.

3ragaHa ob'emMHa TKaHVWHa YTBOPKOE BEHTUNALIN-
HUIA npowapok 19, SKUN nuwe 4acTkoBo Aedopmy-
€TbCA Nif Barolw MOANHW, ane MOBHICTIO He 3MUHa-
€TbCA i, TaKMM YnHOM, 3aBxaun 3b6epirae npocTip Ans
BEHTUNALLT.

AXYpHi TKaHUHM y Nogobi CiTKW, BiZOMI NPOCTO SAK
"CiTKM" Ha >XaproHi B3yTTApIB, BUrOTOBMIOOTLCA Ta
3aCTOCOBYIOTbCH SK MPOHUKHWUI ANA Napy BepX B3yTTA
abo BHYTpILLHI NigKMagku, 30KpeMa, Yy CropTUBHOMY
B3YTTi.

TkaHWHW, SKi NOEAHYIOTE FONKONPOOUBHUI HeTKa-
HWA €eneMeHT i3 CiTYaCTOl TKaHMHOK Ta BiAOMI K
"BEHTUNALINHA CiTKa", BiAOMI K MOXiAHI TKAHWHW 3ra-
AaHWX CITYACTUX TKaHWH.

Y upboMy BapiaHTi 34ilCHEHHS o0'eMHa TkaHWHa
3ragaHoro NPOHVKHOro ANsi napu KOMJOPTHOTO Lwapy
14, € nopibHo BeHTUNAUINHIA ciTui abo X y Byab-
SAKOMY BUNagKy sBnse coboto ronkonpobuBHUIA He-
TKaHW MaTepian npuaaTHOI MILHOCTI.

Mig 3ragaHMm NPOHWKHUM Ans napw, abo gpyrum
KOMOopTHMM Lwapom 14, nepenbaveHnin TPETIN wap
20, akMn Mae aHaToMivyHy chopMy, LWO Bignosigae
NiJOLWBI HOTKW, Ta BUKOHAHWI, Hanpuknag, 3i cniHeHoro
mMaTepiany, Wo € nepdopoBaHMM Mo CyTi Nig NpsAMu-
MU KyTamu 4o NnowmHM 3ragaHoi nigowsu 10.

3oKkpema, MNPOHUKHWA ANsi napy KoMdOPTHUA
wap 14, Mae MeHLi po3Mipn y nnaxi, HiX 3ragaHun
TpeTin wap 20, i po3TalloBaHUin BcepeanHi BianoBia-
HOI HernnboKoi 3arnMbuHKN, YTBOPEHOI B LIEHTparbHil
YaCTUHI BEPXHLOI MOBEPXHi 3ragaHoro TPeTboro Lia-
py.

Y uboMy BapiaHTi 34iMCHEHHs YeTBepTUi wap 21
nepegbadeHun nig Tpetim wapom 20 i nepdoposa-
HWA MO CyTi Nig4 NPAMUMU KyTamun 40 NAOLWLUHN NigoLw-
BW: 3rafjaHuii 4eTBepTui Wwap 21 € HeobxigHUM ToAj,
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KON BEPXHi Lapu He MOXYTb 3abe3neuyBaTu Bigno-
BiJHOI >XOpCTKOCTi abo TBepAOoCTi BCbOro BEPXHLOMO
enemeHTa 13, i MOXe TakMM YnHOM OyTW dhakynbTa-
TUBHUM Y iHLUMX BapiaHTaXx 34iNCHEHHS.

Y pi3HMX BapiaHTax 34iNCHEHHS (He NoKa3aHux Ha
KPECNEHHSX), 3ragaHui 4eTBepTuMi Wwap 21 Moxe
OyTV NPOHWMKHUM ANst napu, a He nepdgopoBaHMM, a
TaKoX MOXe OyTu po3TalioBaHUM Y iHWKX MiCUsiX,
Hanpwvknag, MiXX OPYrMM NPOHWKHUM AnS napu KoM-
¢opTHUM wapom 14 Ta TpeTim wapom 20.

Kpim Toro, siKWwo 3ragjaHui yetBepTun wap 21
pO3TalLOBaHUA TakMM YMHOM, O BMCTYNAaE BiAHOCHO
apyroro wapy 14 Tta Tpetboro wapy 20, BiH MoOxe
OyTV 3acTOCOBaHWM ANs TOro, WOo6 yMOXNMBUTA BU-
KOHaHHS! NEBHMX 30BHILUHIX 3LLUMBHUX LUBIB.

PemiHb nmepuioro wapy 13a BMBEAEHUA Ha30BHI
TakUM YMHOM, LWO6 MPMKPINMoBaTV MiJOLWBY LUMSXOM
obropTtaHHsi HaBKono kpato gpyroro wapy 14 abo
haKynbTaTUBHO TaKOX LUMSAXOM OBropTaHHsA HaBKOMO
6okoBoro kpato TpeTboro wapy 20, sk y BUNagky Tak
3BaHNX "yCTiNKOBUX" MiQOLOBHUX €NEMEHTIB.

Opyrun BapiaHT 34iMCHEHHS NiJOLWBKW 3a UMM BU-
HaxoO4oMm nokasaHur Ha Pir.3; BiH NO3HA4YeHUn No3un-
uieto 100.

MopibHO Ao neplioro onucaHoro BapiaHTa 34jinc-
HeHHs1, 3ragaHa nigowsa 100 Bknovae B cebe HMXKHIN
enemeHT 111, go gkoro nigmeTkoBa 4YactuHa 112
NiJOLWBM AN KOHTAKTY i3 3eMnelo npueaHaHa B HUX-
Hil 30Hi, a TakoX BepxHin enemeHT 113.

3rapaHun BepxHin enemeHT 113 cknapaetbcs 3
YMCNEHHMX LWapiB nodibHo Ao nigowswu 10 i3 nepLuoro
BapiaHTa 34iMCHEHHS.

MpoHUKHMI Ans napu koMmgopTHUIN wap 114, ne-
penbayeHnin Mk 3ragaHuMy LapaMu Ta BUroToBne-
HWIA 3 06'EMHOI TKaHWHMW, LLO YTBOPIOE BEHTUMNALIHWIA
npowapok 119, sk nuwe 4acTkoBo AedopMyeETLCA
nif Barolo NMOAWHW, ane MOoBHICTIO HEe 3MUHAETLCS i,
TakuM YMHOM, 3aBXau 30epirae nNpocTip ANs BEHTU-
nauir.

TakoX y UbOMY BapiaHTi 34iiCHEHHS 3ragaHa ob'-
€MHa TKaHMHa € NoAibHO BEHTUNAUINHIN ciTui abo x
y 6yab-gkoMy BuMagky sBnsie coboto ronkonpobus-
HUIM HETKaHWU MaTepian.

HenpoHukHa Ans BoAu Ta MPOHMKHA Ans napwu
MembpaHa 116 posTalloBaHa MiXK HWKHIM enemeH-
ToM 111 Ta BepxHiMm enemeHToM 113, a Takox repme-
TUYHO MpuedHaHa B3OOBX MepuMeTpa A0 MiJoLwBU
100.

Y upoMy Opyromy BapiaHTi 34QiMCHEHHS, Y NNoLLu-
Hi BEPXHbLOI YaCTUHN HUXHBLOTO enemMeHTa 111 € yac-
TnHa 117, aka mae OiuHi BeHTUNAUilHI enemeHTn 106,
MiXK 30BHiLWIHIM Gokom nigowsu 100 Ta BHYTPILIHIM
6okom YacTnHmn 117.

3ragaHi 6iyHi BeHTUNAUINHI enemeHTn 106 dyHK-
LioHanbHO 3'egHaHi 3 MmembpaHoto 116.

3okpema, y UbOMy APYromy BapiaHTi 34ilCHEHHS
3ragaHa 4YactuHa 117 Mae y CBOIN LeHTpanbHin aing-
HUi NOPOXHMCTY 30HY 117a, gka obmexeHa B3LOBX
nepumetpa kpasmu 117b, Ha sikux nepenbadeHi 3ra-
AaHi 6i4Hi BeHTUNAUiNHI enemeHTn 106; 3ragaHi BeH-
TUNAUIMHI eneMeHTU BUKOHaHI Yy BUIMAAI HACKPi3HUX
BEHTUNAUIMHNX KaHaniB 107, ski  yHKUiOHaNbHO
3'edHYI0Tb cepeanHy NOpPOXHUCTOI 30HU 117a i3 30B-
HilHiM 6okom nmigowswu 100.
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LaponogibHuin  pewityactun  enemeHTt  (120)
YTBOPIOE NOPOXHUHW Ta € nepdopoBaHuM No cyTi Nig
NpPSMUMW KyTamu A0 NAOWMHM 3radaHol MigowBu i
po3TalloBaHUA ycepeauHi  3ragaHoi  NOPOXHMUCTOI
30HK 117a.

PisHoBMA 3ragaHoro Apyroro BapiaHTa 34iNCHeH-
Ha 100, nokasaHun Ha dir.4 Ta no3Ha4YeHUn NO3nLED
100a, mae npoHukHWU Ans napu enemeHT 120a 3a-
MiCTb LaponogibHoro pelwityactoro enemeHTa 120.

TpeTii BapiaHT 34iMCHEHHS MiQOWBKM 33 UUM BU-
Haxo[oM, WO € Pi3HOBMOOM 3rajjaHoro Apyroro sapi-
aHTa 34iNCHEHHs1, Noka3aHuh Ha Pir.5 Ta no3HayeHun
noauuieto 200.

Y 3ragaHoMy TpeTbOMy BapiaHTi 34iNCHEHHS BU-
ctynu 220a npocTaraTbCsa MO CyTi Nig NPSMUMA Ky-
Tamy O NOLMHM MigOLWBMN 3CepeAnHM NMOPOXHUCTOI
30HM (TYT MO3HA4eHoi nosuuieto 217a), yTBOPEHOI y
LeHTpanbHIin AinsHui BEpXHbOI YacTUHU 217 HWKHbO-
ro enemeHta 211, Ta yTBOpIOIOTb peLLiTYaCTy CTPyK-
TYpY, Sika B CBOIO Yepry Mae NopOXHUHU.

3ragaHi BucTynu 220a MaloTb BMUCOTY, LLO MO CYTi
[OPIBHIOE MWOUHI 3ragaHoi MOPOXHUCTOI 30HM 217a.

3axucHuii enemeHT 218 NpOHUKHOI ANst napu Ta
BOOOHENPOHMKHOI MembpaHn 216 po3TalloBaHui
TakvM YYMHOM, Lo CnnpaeTbesa Ha BUCTYnu 220a.

UeTBepTuin BapiaHT 34iMCHEHHS NiAOLWBY 3a LM
BMHAxXO[OM, LWO € Pi3HOBWOOM 3ragaHoro Apyroro
BapiaHTa 34iNCHEHHS, nNoka3aHun Ha Pir.6 Ta nosHa-
YeHun noaudieto 300.

Y UbOMYy YeTBepTOMY BapiaHTi 34iCHEHHST BEpX-
HS1 YacTuHa (TyT no3HayeHa nosuuieto 317) HUKHBLOIO
eriemeHTa 311 cknagaetbca 3 BiAMNOBIQHOMO MPOHUK-
HOro Ans napw waponogibHoro enemeHTta 320, skun
po3TalloBaHWU MO YCi MONepeYHin NPOTSAXHOCTI BEp-
XHbOI YacTuHK 317; y upbomy BUNaaKy GivHi BeHTUNS-
LifHI enemMeHTN YTBOPEHi LM MPOHUKHUM O napwu
waponogibHum enemeHToM 320 HaneXHWM YUHOM
(enemeHT 320 € NPOHMKHUM AN Napu K y BepTuKa-
NbHOMY, TaK i y FOPU3OHTarbHOMY HaNpPsSIMKY ).

MoHaa NPOHUKHWMM AN napu LwapyBaTuM eneme-
HTom 320, po3TtawoBaHa MembpaHa 316 i3 3axucHum
enemeHTom 318.

PisHi BapiaHTu 3giicHeHHs nigowos 100, 200,
300 nosHayeHi Ha Pir.7, ®ir.8 Ta OIr.9 nosuuigamm
400, 500, 600 BignosigHo. Lli dirypn aemoHcTpytoTh
KOMOiHaUjlo GiYHMX BEHTUNAUIHUX enemeHTiB 406,
506, 606 (ski € pisHMMK 3anexHOo Big BapiaHTa) Ta
otBopiB 415, 515, 615 BignosigHo, ki NpoxoasaTb
Yyepes NigMETKOBY YacTMHY NigOLLBW.

IHWi BapiaHTV (He nNokasaHi Ha KPEeCINeHHsIX) Mo-
XyTb BKMoYaTn B cebe iHWi NPOHWKHI Ans napy KOM-
hOPTHI Wapw, BUKOHaHi 3 06'EMHOI TKaHWHW, IO pO3-
MilleHi, Hanpuknag, ©OesnocepegHbO Mig  BXe
OMMCaHUM OCHOBHUM MPOHWKHUM A napu Komdop-
THUM WapomMm, abo skui Oyab-skomy BUNaaKy BignoB.i-
Aae BuMoram 3abesnevyeHHsi onTUMarnbHOI TBepPAOCTi
nigowsu.

Llen BuHaxig Takox nepegbavae B3yTTa 3 onuca-
HOHO MiJOLLBOIO.

HaBepeHi kpecrneHHs siBNsitoTb COOOK  pO3pi3n
B3yTTs y nogobi caHganin, e 3acTOCOBaHi OMUCaHI
NigOLBK; Ha LMX KPECreHHs, BepX B3yTTA Mo3Haye-
HuM nosuuismn 50, 150, 150a, 250, 350 BignosigHo.
KnanaHu 3ragaHux BapiaHTiB Bepxy B3YTTs NPUKpIn-
neHi BigomMnM crnocobom A0 BiANOBIAHMX MigOLLIOB.
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B3aeMHe MpuKpinneHHs pisHux wapis Ta eneme-
HTIB OMMCaHWX NigOLIOB MOXe BKMOYaTW TOYKOBE
3'eQHaHHA CKINEelBaHHSAM, LWOO YHUKHYTWU YTBOPEHHS
lWapiB KNemkoi pevyoBMHW Ha MPOHUKHWUX Afs napu
abo nepdopoBaHMX Lapax, o 3aaTHi 6nokysatu
BUMyCKaHHS MNOTy Ta Npoxig NoBiTpsi.

3ragaHe MpUKPINNEHHS Takox Moxe ByTn gocar-
HYTO LUMASXOM JMLUE CKMeloBaHHA B34OBX NepuMmerpa
(To6TO 32 Mexxamu 30HU, WO 3alHATa MembpaHoto Ta
Pi3HOMaHITHUMM OTBOPamu), 3a AOMOMOIO0 3LUMBHUX
WBIB, LUNAXOM TEpPMO3BaplBaHHA 3 TepModopMy-
BaHHAM abo iHWK1MKM BigOMMMK cnocobamu.

Ha npaktuui BuSABREHO, WO OnucaHun BUHaxig,
BUpiLLye NpobnemMun, 3a3HaveHi y BigOMMX Tunax npo-
HUKHUX ONS napu Ta BOAOHENPOHWKHUX MigoOLLIOB;
30Kpema, LUen BuHaxia nepenbayvae MPOHUKHY AN
napy Ta BOAOHENPOHWKHY MigOWBY ANA B3YTTH, 30K-
pema, ane He BUKIOYHO, ANS BiAKPUTOro B3yTTH, Ta-
KOro sik canganii, cabo ToLlo, sika YMOXIUBIIOE Of-
TMMarnbHy MPOHUWKHICTL ANS napu Big NigoLWBU HOrK
pa3oM i3 KOMCOPTHICTIO 3 TOYKU 30pYy aHaTOMIYHOI
BiQNOBIOHOCTI.

BuHaxig daktnyHo nepepbavae nigowwBy B3yTTH
3 M'AKMM MiJOLLOBHUM €MeMEHTOM, SIKUA YTBOPEHUN 3
00'eMHOI TKaHWHW, NOAIOHOT BEHTUNALIAHINA CiTUi, sika
YMOXIMBIIOE OMTUManbHY BEHTUMALI0 MK LUKIPOKO
nigOLWBK HOMY Ta MiJOLLIOBHVM €MEMEHTOM.

Kpim TOro, sragaHa o6G'emHa TkaHWHa YycyBae
edekT HabpsikaHHS, BUKIMKAHWA BMSIMBOM OTOYEHHS,
OCKiflbKN BOHa He yTpuMye Tenno. Takox us NPOHMK-
Ha AN napy CTPyKTypa YMOXMMBIOE edekTMBHe
NMPOHWKHEHHS Mapy Ta BEHTUNALI0 MOTY y HanpsiMKy
OOHM3Yy, Oe B3yTTs 3aKpuTe NiAMETKOBOK YaCTUHOMO
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nigoLWBY; HEMPOHWKHA NS BoAu MembpaHa 3anobirae
NPOHWKHEHHIO Bpyay Ta BOMOrM, HasBHMX Ha 3emni,
00 nigowBKu Horu, Ta B TOW CaMWUi Yac YMOXIUBIIOE
BMBeAEHHS NOTY 3aBASKN NPOHWKHOCTI ANsi napw.

Axwo nigowsa He € nepdopoBaHOIO BEPTUKAb-
Ho abo 3 6okiB, MOXMUBO CTBOPUTW MIAOLUBY, WO €
MPOHWKHOIO ANsi Napy y HampsiMKy AOHW3Y MPOCTO
3aBOSKM TOMY, WO HWKHIN enemMeHT MoXe matu y
BEPXHIA YaCTWHI NPOHUKHWUMA AN napu wap, posTa-
LIOBaHMM MiXX 3ragaHol NiAMETKOBOK YaCTMHOM ni-
[OOLLBY Ta HEMPOHUKHOIO AN BOAW Ta NPOHWKHOM Afs
napy MembpaHot. Y TakoMy BUMagKy BeHTUNALSA
3giNcHI0ETbCSl 3 BOKIB Yepes 3ragaHun MPOHUKHWNA
AN napu wap.

Ha npaktuui BeHTUnAUiA Mae Micue, OCKiNbKu
HWKHIN erneMeHT abo € NPOHWKHUM A5 Napw LoHaw-
MEHLLE Yy BEPXHii YacTuHi, abo € nepdopoBaHuM (a
TakoX (hakyNbTaTVBHO MPOHUKHWMM ONS napu) eneme-
HTOM.

TakuMm 4YMHOM, BMHaxig Oa€ MOXIMBICTb BWKO-
HaHHA YMCMEHHWX BAOCKOHAaNeHb Ta Pi3HOBUAIB, LUO
He BMXOOATb 3a Mexi obcsary HaBeneHoi dhopMynu
BMHaxody; YCi MOro enemMeHTn MOXyTb Takox OyTu
3aMiHEHUMW HLUMMU TEXHIYHO eKBiBaneHTHUMK ere-
MEHTaMu.

Ha npaktuui maTtepianu, 3a yMOBU LLO BOHU Bifd-
noBiAaloTb KOHKPETHOMY NPU3HAYEHHI0, a TaKoX po3-
Mipy MOXyTb ByTn Byab-AKMMK 3rigHO 3 NOCTaBleHM-
MU BUMOramu Ta piBHEM TEXHIKW.

3wmict naTeHTHol 3aABKM ITanii
NePD2002A000246, 3a skolo Us 3asiBka NpeTeHaye
Ha BWKOPWCTaHHSA MNPIOpPUTETY, HaBEAEHUA Y LbOMY
OMUCi LUMSAXOM MOCWMaHHSI.
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Komn’'toTepHa BepcTka J1.JIMTBUHEHKO MipnucHe Tupax 28 npum.

MiHicTepcTBO OCBITU | Hayku YkpaiHu
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