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[(57) 1 EnponpoTez kynewWwoBoro cyrnoba, QkuA
MICTWTE 3'efHaHl Mik cobolo, AK egnHe Line, KynboBy
rONOBKY, WHAKY TA HIXKY, @ TAKON NOPWCTHA Nnpowa-
pOK, PO3TALIOBAHWA Ha HIXYl, AKWA BiAPISHAETLCA
TUM, LLC NOPUCTUA NpPOWAPCK BUKOHAHUA ¥y BMMMAAI

Habopy NPYXHUX NETENb, 3AKPINMNEHUX OfHUM KIHLEM
Ha 30BHIWHIA NOBEPXHI HIMKA Y AeKinNeka psgKIe
B340BX TBIPHUX 3a3HAYEHOI NOBEPXHI

2 EngonpoTes kynbwoeoro cyrmoba 3a n 1, AKMA
BiAPISHAETLCA THM, WO NPYXHI NETMNI OAHOIO PAAKa
SMILEHI NG TBIPHIA 30BHILLHBOI MOBEPXHI HIXKY BIAHO-
CHO NeTenb IHWOMo Nopyd po3TALOBAHOMO PARKA

3 EngonpoTtes kynewoeore cyrmoba 3a nn 1-2, akvid
BiAPISHAETBCA TUM, WO 3MIWEHHS NeTens OFHOMC
PAAKa BIAHOCHO [HLWOMC NOPYY POSTALIOBAHOIC PAAKA
BUKOHEHO 33 BEMWYMHOK, LLO AGPIBHKE MONGEWHI
BIACTEHI MIX NETNAMM B OAHOMY 3 PAJIKIB, A 3a3HAYe-
Ha BICTaHb MIX NETNAMU NPY UBOMY AOPIBHIOE NO-
FOBWHI BUCOTH NeT

4 EngonpoTes kynbwoeore cymoba 3a nn 1-2, Akvi
BiAPISHAETLCA TUM, WO MNPYXKH NETN BWKOHAHI 3
BI0/HEPTHOTO NPYXHOTO APCTY

BuHaxi BIAHOCUTRCA A0 MeAWLMHMW, 8 came Ao
TpaBMaTonori Ta opTonegll

BigomMui eHgonpotes kynbwosoro cyrmoba, Ak
MICTWTE HDKKY, WWARy Ta ronisky (ac CCCP Ne
1424 828, AB1F2/28, 1988) Hepgonikom Us0ro eHgo-
npoTesy € HeoBXIAHICTE BUKOPUCTAHHA AN KPINNEHHS
HIKKM 3 KICTHOK UemeHTHol mack Lle ycknagHwoe
NpoUec MPOTE3YBAHHA, @ BUKOPUCTAHHA LEMEHTHOI
MacW, WO MICTMTE KOMMNOHEHTH, AK NPUBOAATL AC
po3irpiBy mack go B0 - 70°C, BUKNVKAE HEKpPO3 KICT-
KOBOI TKEHWHW | NMOraHe NpWXUBNAHHA eHA0NpoTesyY

BigomuiA eHponpoTes KynblWOBOro cyrnoba, Ha
HIKLI SKOF0 BUKOHaHI NpotbiNEHI T NONEPeUH! KaHa-
nw, Ak cnyxate ob'emaMu gnA po3MILLEHHA ¥ HMX
KICTKOBO-MOSKOBOI TEAHWUHW TNICNA 1| NPOPOCTAHHA
(ac CCCP Ne 1159567, AG1F2/22, 1985) QgHak
BKA3aHI KAHAMW 3HUXYKOTL MOMNEPeuHNA nepeTiH
HBKKYM Ta 3MEHWYIOTh, TaKAM YHHOM, MEXaHIuHYy
MILHICTL NROTE32

Ha@6inew Brnu3bkMM 3a TEXHIMHOK CYTTIO Ta pe-
SYNETETY, AKWA AOCATAsTbCH, AC 3ANPONOHOBAHOMO
TEXHIYHOTO PILLEHHA € EHFCNPOTes KyNbLIOBOTO Cyr-
noba, AKMA MICTUTE 3'egHaHHI MIX cobol Ak eguHe
Line KyneoBy rofiBKy, WWIAKY Ta HIMKY, & TAKOX NOpu-
CTUA NpOWAaPoK, posTallcBaHni Ha HIXY (3aAea EMNB
Ne 0234388, AB1F2/28, ABTF2/37, 1987) lMpowapok

¥ BIAOMOMY €HAONPOTE3! BUKOHAHWRA Y BUIMAAI NNOC-
KOI CITKW, SIKa OXONMKe MedlaneHui BYSeKUFA BIK HIXKKA
I CYXWTE NIACTABOK ANA BRPOCTAHHA AQ HEl KICTKOBOI
TKAHWHW Ta 3'€fHaHHA, TAKMM YAHOM, HIKKM EHAONPO-
Tesa 3 KaHanoM KICTKM, AKa MpoTe3yeTbCA SanMLIKe-
Ba YACTWHA 30BHILWHBOI NOBEPXHI HIXKKKM EHFONpoTesa
BHMKOHaHa mMagkow | 6es npowapky

K Npaewno, KICTKOBO-MOSKOBWMHA KaHam, B AKWA
BCTAHOBMIOIOTL HKKY EHACNPOTE3A NPY NPOTE3YBaHHI
cyrnoba, Mae y NOMNepevyHoMy ClYeHHI HeBIPHY Arue-
enaHy abo osankHy hopMy Tomy NOBEPXHA KOHTAKTY
CITUACTOI AINFAHKM HIXKW NPOTE3a 3 KICTKOK HEeZHAYHA,
TaK fIK MK BINbLICK HACTUHOK BHYTPILHBOI NOBEPXHI
KaHany Ta HKKOW ICHYE 3Ha4YHWFA NPOMIKOK, HEe3anos-
HEHVWA CITKOK  (HANOBHKBAMBHAM  MNPOWEPKOM)
MIYHICTE 3'€QHEHHA 33 PaxyHCK UbOMO HW3bKA, WO
SHWKYE edEeKTWBHICTE BUKCPUCTAHHS BIOMOTO 8HFO-
npoTesa Npu NPoTe3yBaHHI

Sagada UbOro BMHaxoAy MOMArac y CTBOPEHHI
eHAonpoTesa Kynbwosoro cyrnoba, AKMA NiABULLYE
3aranbHy NIOWYy KOHTAKTY WOMQ HIXKW 3 BHYTRIWHBOK
NOBEPXHEH KICTKOBO-MO3KOBOIC KaHany cyrmoba, wo
NpoTe3yeTeCs, 3, OAXe, MexaHo-BIoNorYHy MILHICTE
BKA33HOTO 3'€fHaHHS Ta HAZIAHICTE NPOTE3yBaHHSA

MocTaeneHa sagada BUPIWYETECA TMM, WO B €H-
JonpoTeal KynbWoBoro cyrmoba, wo MICTUTe 3'ed-
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HaHHI MBK cofolo, AK e4WHEe Uine, KyNbOBY TOMIBKY,
WWIAKY Ta HIKKY, @ TakO¥ MOPUCTWA NpOoWapoK, pos-
TalOBAHUA Ha HIXLI, BIANOBIAHO [0 BUHAXOAY NOpU-
CTWIA NPOLAPOK BUKOHAHWA ¥ BArNAAI HaBopy npyx-
HUX NeTenb, 3aKPINNeHWX OgHWUM KIHYEM Ha 3OBHILLHIA
NOBEPXHI HBKKK ¥ ASKINbKa PAJKE BAOBXK YTEBOPHOK-
YMX 3a3HaMEHO! NosepxHl [pyXHI NeTr 0gHoro pag-
K3 NP UbOMY 3MIWEH! NO YTEOPMOMIA 30BHIWHBOI
NoBepPxHI LIWAKW BIHOCHO NETEeMb IHWCro, NOPYY po3-
TaWOBAHOIO psSgKa 3MILEeHHS NeTenk O4HOro psigka
BIAHOCHO NeTenb IHWOro, NopyY PosTAllOBaHOMC pAj-
K&, BAKOHEHO 38 BEMWYMHONK, WO ACPIBHIOE NOMOBHHI
BIACTAHI MIX¥ NETNAMW B OQHOMY 3 PAAKIB, a 3a3Haude-
Ha BIACTAHb MUK MNETNAMU MPU UbOMY AOPIBHIOE MNO-
NOBWHI BMCOTW NeTni [pyXHI NeTni Npy UBOMY BWKO-
HaHI 3 BI0IHEPTHOTO NpyXHOro ApoTyY

MOPIBHAHHA NPOMNOHYSMOrO EHRoNpoTe3a KyTb-
woBorc cyrnoba 3 BIGOMUM [MPOTOTUNOM) NOKA3YE,
L0 HOBUMW 3HAYHUMU O3HAKAMU TYT € HACTYNHI

1 BukoHaHHS MOPWUCTOrO Mpolapry y Burnaal
Habopy NpyXHUX NeTenb, 3aKpINNeHux OAHUM KIHUEM
Ha 30BHIWHIA NOBEPXHI HIBKKM ¥ ASKINBKa PARKIE No-
B3A40BK YTBOPKIYHX 3A3HAYEHO! NOBEPXHI

2 Po3TawyBaHHA NpyXHAX NeTenb 0gHOro

paAka 31 3MILLEHHSM X NO YTBOPKOKUIA 30BHILHLCI
NOBEPXHI HIKKA BIAHOCHO MEeTerns IHWOrO, Nopyd pos-
TAWOBAHOIO PALKA, NPU LbOMY BEMWYHUHA BKA3AHOMO
3MILLLEHHA PO3TallYBaHHA NETENL ACQPIBHIOE NOMOBHHI
BIACTAHI MK NETNAMKN, PO3TALICBAHWMW B O4HOMY 3
PAAKIB, & 3a3HAYEHA BIACTaHb MK NETAAMU NpU Lbo-
MY AOPIBHKOE NMOMOBWHI BUCOTH NETTI

3 BuKoHaHHA NpyxHWX netene 3 SlolHepTHOrO
NpyxHoro ApcTy BukoHaHHA nopwucToro npowapky y
BUMAAl HAOoPY NPYXKHWX NETENb, 3RKPINISHUX OgHNM
KIHUEM Ha 3OBHILHIA NOBEPXHI HIKKW ¥ AeKIbKa
PAAKIB MOB3OBXK YTBOPIOKUKUX 3a3HAYEHO! MOBEPXHI
NpW BCTAHOBMEHHI HIKKW €HAOoNpoTe3a Y KICTKOBO-
MO3KOBUA KaHaM KICTKW 3a paxyHok gedopmayl ne-
TelNb ¥ NONEPEYHOMY Ta BHMIMHY IX ¥ NO340BAHBOMY
HanpaMmkax  3abesnedye  yTBopeHHA  of0'emHOl
CITYACTO!l CTPYETYPU ¥ MPOMIXKKY MIK HEe3alHATOK
HIKKOK 30HW KICTKOBO-MO3KOBOTO KaHany KIcku [lpu
LbOMY BPOCTaHHSA KICTROBO! TKaHWHW BIAGyBacThCA Ha
3Ha4yHo BINBWIA NNow, no KN:UeBOMY MNEPUMETPY
333HAYEHOTO NMPOMIKKY, WO 30INbWYE, TAKWM YMHOM,
3aranbHy MOl KOHTAKTY B33AEMOAIl HIXKM 3 KaHa-
FNOM, SIKWIA NPOTE3YETLCA, Yepes NOPUCTUH NPOLIAPoK

PosTallyBaHHA NpyXHUX NeTerk ogHoro pagka 3i
3MILLLEHHAM X MO YTBOPHKIOYMMA 30BHIWHBOI NOBEPXHI
HIKEM ¥ BIAHOCHO NETENb |HWOrC, NCPYyY pOsTalosa-
HOMO PAMKA, 3 BENWYWHOK 3MILLEHHA, WO AOPIBHIOE
MNOMOBUHI BIACTAHI MK NETNAMY, POSTALIOBAHWMU B
OOHOMY 3 PAAKIE | BUKOHAHHS 333HAYEHO! BIgCTaHI
MDK NEeTRAMM, WO AOPIBHIOE MONOBWHI BUCOTU NETTI,
MNIABWLLYE PIBHOMIPHICTE 3ANCBHEHHA NPOMIKKY MK
HIKKOK EHACNPOTE3aA | CTIHKOK KaHany KICTKW nepe-
NNeTeHNMH MK coBOK NPYEHWMK NETNAMN Ta Crpu-
SI€, TAKMM YMHOM, PIBHOMIPHOCT! 3YENMEHHS KICTKOBOI
TKAHWHW 3 eHJoNpPoTE3OM

BukoHaHHA NpyXHWX NeTenks 3 6io/HepTHOro npy-
XHOMO gpoTy 3ancbirae xmakyBaHHO 1X ¥ Oyab-akui
30HI KaHany, |, AK Crifl, TAKOX CNPWUAE PIBHOMIPHOCTI
Ta MI4HOCTI 34ENNEeHHsT BHYTPIWHLOI NOBEPXHI KICTKM 3
EHAOMPOTE30M

B npouecl naTeHTHo-IHGOPMALIAHOMQ NOWYKY
aHanorYHWX pPIleHb 3 NOgIDHWMKY O3HaKaMKY He BUAB-
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neHo Lle Bkasye Ha Te, WO TEXHINHE PILWEHHA, AKe
NPOMNOHYETHCH, € HOBUM, KIIHIYHE KOPWUCHAM | Mac
BUHAXIAHWA PIBEHb

BuHaxi NOACHOETLCA KpecneHHAMU, ae Ha dir 1
cxemaTuuHo 30B6paXeHo eHACNpoTe3 KyMNELOBOMD
cyrnoBa, AKWIA NPONOHYETECA, Ha Ir 2 - nonepeqMHUR
NepeTuH HUKKW BHAONPOTE3a NPW POITALWYBaHHI i Y
KaHan KICTkW, Ha ¢ir 3 - posropTka 30BHILWHBOI NO-
BEPXHI HIXKW 3 3aKpINANeHVWMW HAa HIA NeTNAMU, Ha
dir 4 - nonepeYHUiA NEpeTH OQHOrC 3 PAAKIB NeTenb
A-A Ha dir3, Ha durS - nonepeyHwid nepeTuH B-B
HIKKY €HAONPOTESY

EHfonpoTes MICTWTE 3'€gHaHl MiX coboro, Ak
equHe Lne, ronisky 1, WWAKY 2 Ta HIKKY 3, 2 Takox
NOpWCTUFA NpoOLWAapoK, PpOSTAWOBAHWUA Ha Hxy 3
Mpowapok BUKCHaAHWA ¥y BWMALKI Habopy NPyHHUX
netenc 4, 3aKPINNEHWX OAHMM KIHUEM H& 3J0BHIWHIA
NoBEpPxXHI 5 B AeKnbka pagkiB Ny, Nz, N3 Np B3Z0BHK
YTBOPIOOUMX BKA3AHOI NOBEPXHI [pyxH neTtni 4 Bu-
KOHaHI 3 BIOIHEPTHOIC NPYXHOMO ApOTY | PO3TALIOBAHI
Tak, Wo NeTnl ofHoro psigka, Hanpuknag pagka M,
3MILLEHI MO YTBORIOIOUIA 30BHIWHEO!I NOBEPXHI 5 HIXKK
BIAHOCHO NETENb IHWOIQ PAAKA, HENpUMKNag nz, npw
LbOMY BKa3aHE 3MILLEHHA BUKOHAHO 33 BENUYWHOK
"a", lWo [opIBHIOE NONOBUHI BIACTAHI "b" MIX NeTNAMM
B OAHOMY PsIfKY, & 3a3HaqYeHa BIACTaHb MIXK NETNAMM
"b" gopiBHIOE NonoewHI BucoTu netn "h"

EHngnpotes npn npoTesysaHHI cyrnoba scTaHoB-
NIOOTE HEXKOK ¥ NonepefHeo obpobneHni KICTKoBO-
MO3KoBWA KkaHan 6 wictew 7 [lpd B3aemopnl 3
BHYTPIWHBOK MOBEPXHEKD KICTKU 7 netni 4 gedopmy-
KTLCA ¥ NONepeqHOMY | 3rMBalTeCs ¥ NOB3A0BMKHEO-
My HanpAmKax, Wo sabeanevye yTeopeHHA ob'emHOI
CITYaCTOl CTPYKTYPU ¥ BUIMAMI HAKN848HMX 04HA Ha
OfiHY NeTenb PIZHUX PASKIB N1, N2, N3 N ¥ NPOMIXKY
MI¥ HE3aRHATOK HIXKKOK 30HWM KICTKOBO-MO3KOBOMO
KaHany y KICTLl 3rogoM npW pereHepadll KIGTKOBOI
TkaHWHN BIFEYBAETLCA BPOCTAHHA 1| B YEPYHKM
CITYacToro NPOWAaPKY NO BCbOMY KUTbLEBOMY NepH-
METRY NPOMPKEY

MpU UbOMY 3BINbLUYETHCH MEXAHIUHE 3UenneHHs
HIXKKKW 3 3 KICTKOK 7 33 paxyHoK 3BINbWeHHs X KOH-
TakTy OfWH 3 OAHMM Jepes BRasaHWA crmYacTuii npo-
WapPOoK | YTBOPIETLCH MOHOMITHA CTPYKTYPa AINAHKK
KICTKM, AKa NPOTE3YETHOA, 3 HRKKOK eHACNpOTesa

Po3TallyBaHHA NPyXHWX NETENb OAHOro pafKa 31
SMILLEHHAM [X BIGHOGHO IHLUOrO, NOPYY PO3TaLUOBAHO-
ro paAka, Ha Benu4uHy "a", Wo [OPIBHIOE MOMOBWHI
BIACTaH! "b" MK NETNAMU, POITALLIOBAHUMKA B OfHOMY
3 PAAKIB N1, N2, N3 Np, NPY BIACTAHI M netnamMn "b",
Lo AOPIBHIOE NONOBWHI BUCOTW NeTnl "h", niasuuLye
PIBHOMIPHICTE 33NOBHEHHA 3A30PY MIX HIXKOK eHfo-
NpPOTE3a | KAHANOM KICTKH NepenneTeHUMK MIX coboto
NPYKHAMW NETRSMK 4 | CpUAE, TAKAM YUHOM, RIBHO-
MIPHOCTI 3JelieHHA PEereHepoBaHol Nicna onepaull
KICTKOBOI TKAHWHW 3 eHAoNpoTe3oM BukonaHnHa npy-
¥HWX NeTenk 3 BIOIHEPTHONC NPY:KHOro APOTY 3ancbi-
ras *XMaKyBaHHIO IX Ha Byfb-AKO! 3 BINSHOK KaHany, |,
AR Cnig, Tako¥ CNPWUAS PIBHOMIPHOCTI T& MILHOCTI
3YEMMSHHA Yepes3 KICTKOBY TKaHWHY, AKa pereHepys,
BHYTRILUHBOI NOBEPXHI KICTKK 7 3 HJ0NPCTE30M

HacTynHi cnoccTepexeHHs B NpoLUecl ekcnepu-
MEHTY Ha TBAPWUHAX, SIKUM BWKOHAHO EHAONPOTES3Y-
BaHHA KyNbWOBOro cyrnofa 3 BUKOPUCTAHHAM KOHCT-
pyrUll €HAONROTE3E, AKa NPOMNOHYETBECH, Nokasanw,
WO HEraTUBHWX HAcCIIZKIB He crnocTepiranock Cnpo-
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MOXHICTE CMIPUAMETI HOMIHANEH! HABAHTEXKEHHA AMA AI6 paHiWwe HIX 3 BIFOMUMU €HAQNPOTE3aMH
NPOTE30BAHWX CYMODIB NpPW UbOMY BUHWKaE Ha & - 10
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