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2420-551904EA/081
CIIOCOB M3TOTOBJIEHMS BYMAXHOT'O MBIEJNMSI, ABCOPBUPYIONNNA
LIEJUJIIONOBHEM JIMCT, TMOJIYUEHHBM TAKMM CIOCOBOM, BYMAT'OIEJATEJBHAS
MAIIMHA ¥ CIIOCOE COIPEJIEJIEHVA XAPAKTEPUCTUK TKAHM (BAPHAHTHI) .

YPOBEeHE TEeXHUKU

O6JjlacTh TEeXHUKM, K KOTOPOM OTHOCUTCS MBoOpeTeHMe

[0001] HacTosamee wus30bpeTeHMe HOpenjaraeT OyMaXxHHEe W3OeJIMsd,
TakKue Kak abcopbupynomye [IOJIOTEHIla oJjis PYK. HacTosdmee
nzobpeTeHMe TakxXe TIpelJjalaeT CIHOCOOE M3TOTOBJEHMS OyMaXHEIX
usneJauy, TakKux kKak adcopbupynmye IIOJIOTeHlla IJS PYK.

OnmcaHMe NPemeCTBYIEIO YPOBHSI TEXHUKU

[0002] Ij14  MHOITMX TMIIOB OYMaXHHX M3IOEJIMM OKas3HBaeTCcd
XeJlaTeJlbHBIM HaJmume pasHooBpa3HEX CBOMCTB. Hanpumep,
abcopbupynoume OyMaXHEIEe U3neJInsa IOJDKHEL MMETH CIIOCODHOCTB
abcopbumy XUOKOCTEeM B OOJIBNMX KOJMUeCTBax, IOpexne ueM HaCTYIUT
HacHmMeHre. B KadecTBe cCcJenoyomero OpuMepa, O OoTpeburejen
BeCbMa IIPENINOUTUTEJILHEIMM OKa3HBawTCA abcopbupyromye OyMaXHBE
MU3OeJusd, KOTOPHEe HABJARTCHS MATKMMM [OIPM T[IPUKOCHOBeHMM. OOHAaKO
abcopbupynmas CIOCOOHOCTb M MATKOCTL IPedCTaBJIALT coB®o¥ B3aMMHO
IpOoTHBOpEUamMe CBOMCTBA, KOT'Da peubs umgeT 060 M3TOTOBJIEHUU
OyMaXHEIe U3OeJIUA. BOJIBIMHCTEBO TeXHOJIOTUN oJis YBEJIMYEeHU I
abcopbupynmen CcrnocoBHoCcTM OyMaXHHX M3OeJMM Takke I[IPpOMB3BOOAT
20PeKT YyMEeHBIIEeHUS OMylaeMOoy MATKOCTU M3mesui. C OpyToM CTOPOHH,
BOJILIMIMHCTBO TEeXHOJIOTUNM OJg YBeJIMUeHUS MIATKOCTUM OyMaXHHX W3IOeJIUM
OpOUBBOOAT 2bdeKT yMeHbIleHMS abcopbupynmel CIOCODHOCTY MUI3IOESJIUM.
HampuMmep, KaJlaHOPUMPOBaHME IIOOJIOKEK, KOTOPHE COCTAaBJIAKRT OyMaXHHE
n3neams, MOXET YBEJINYVBATh MATKOCTB u3nemun. OmHako
KaJlJaHOPpMPOBaHME TaKXe I[POM3BOOUT 530QeKT YMeHBIEeHUS  TOJIIMHE
MIONJIOXKEK . Kpome TOTO, [IOCKOJIBKY abcopbupyrmas CIOCODHOCTD
OYMaXHEIX M3IeJMM, Kak [IpaBWUJIo, IPOIOoplLMOHAaJIbHAa TOJMMHE W3IeJuN,
KaJlJaHOpMPOBaHME TIOOJIOKEK TakKXe IIPOU3BOOUT 320PeKT YMeHBIIeHUA
abcopbupynmel CHOCOOHOCTM UM3IOeJaui. JVCIoJb30BaHMe IIOJMMEPOB,
[IOBHIIAKIMX [IPOYHOCTE BO BJIAXHOM M CYXOM COCTOSHUM, IIPelCTaBJIsgeT
cobom IpuMep  aJlbTepHATUBHOM  TexXHOJOTUH, KOTOopad YyJydlaeT
CBOMCTBa OyMaxXHBX U3OeJIUN. Takve  IIOJIMMEPH  HOOAaBJLAKTCS B

KOMITIO3MIIMIO, MWMCIIOJIBE3YyEMYID B TIIpolecce HM3TOTOBJIEHUA OyMarm, " STHU



[IOJIMMEPH IIPOM3BOIOAT sbdexrT yBeJMUeHU S 3arac IIPOYHOCTHU
IOJIydaeMBEX B pe3yJbTaTe 0OyMaxXHHX WM3IOeJUM, HalpyuMep, IIPOYHOCTU
U3O0eJuy BO BJAXHOM COCTOSHMM IIPM PacTSXKeHUMM B IIOIIepeduHOM
MallMHHOMY HalpaBJjeHur (CD) wmiaM B MallMHHOEe HallpaBJjeHue (MD).
OOHakKO IIOJIMMEPH, IOBHIIAKIME TIIPOYHOCTL BO BJIAXHOM WM CYXOM
COCTOSAHUM, Takxe TIPOMBBOOAT HexeJaTeJbHEM 20heKT YMeHbIIeHUS
omymaeMo¥ MSATKOCTHM IIOJIyUdaeMbX B pPesyjlbTaTe M3OeJIUM.

[0003] Eme opmHa opobJjeMa B M3TOTORJIEHUM OYyMaXHBX W3OeJIUM
3akjoyaeTca B TOM, UTO IIPOM3BOICTBO OyMaruM IIpeOcTaBJisgeT Ccobou
oTpacJlb C OTHOCHUTEJILHO  HUM3KOM peHTabelJIbHOCTLIO, u, TaKUM
obpasoM, CYyIlecTBYeT IIOCTOAHHAS IMHOTPpeBHOCTL HaxXxoxXmeHus ©OoJiee
SKOHOMUUHEIX U3neJmmn u crioco6oB. uro KacaeTcsa n3neJyni,
[IOBEepPXHOCTHAaS IIJIOTHOCTE WIn IyXJIOCThb OYMaXKHEIX U3neJInm
opencTaBJgioT coboM  CBOMCTERA, KOTOPEE UYacTO MCCIeOyinTCcad B
[IOIIETKE paspaboTKu BoJiee SKOHOMUUHEIX M3OeJInn. CymecTByeT
IIOCTOSHHaAg TOoTpebHOCTL B OyMaXHHX MU3IOeJMAX, KOTOPHE UMeT
IIOHMXEHHYID IIOBEPXHOCTHYI IIJIOTHOCTEL WMJIM IIOBHIMEHHYID IYXJIOCTL, HO
BCe Xe TIPOABJIAT COINOCTaBMMHE CBOMCTBA BO BCexX OCTaJIbHHX
acrexkTax.

CymHOCTE MBOoOpeTeHUs

[0004] CorjacHO OJIHOMY AacCIeKTy HacTodmero u3obpeTeHud,
npenjaraerca abcopbupyommyi  LeJIJIIOJIOBHEM  JIMCT. OaHHBIM  JIUCT
BRJIIOUAET TIIEPBHM CJIOM, oO0pasyommi I[IepPBYD IIOBEPXHOCTL JIMCTa, WU
BTOPOM CJIOM, oO0palyolui BTOPYI IOBEPXHOCTL JIMCTa, IpUUeM BTOPOM
CJIOM HeIOCPeNCTBEHHO IMNIPUCOeIMHSIeTCd K IIepBOMYy CJIo. JIMCT MMeeT
TOJIIMMHY, COCTAaBJIAKIYI, IO MeHblley Mepe, OpubIM3uTesIbHO 255
MrJl/8 JmcToB (809, 625 MKM/JIMCT), U JMCT UMMeeT abCopOMpPYIOIYI
CIIOCOBHOCTL, COCTAaBJAKNIYID, II0 MeHbIleM Mepe, OpUOIMU3UTeJLHO 650
T/M2.

[0005] CorJjilacHO eme OIHOMY AacCIleKTy HacTOoAmero M300peTeHUd,
npenjaraeTca adcopbupylmui  LeJJIOJIOBHHM — JIMCT. OaHHEIML  JIUCT
BKJIIOUAET TIEePBHM CJIOM, oO0Opasyolui I[IepBY I[IOBEPXHOCTL JMCTa, WU
BTOpOM cCJioM, ofpal3yomui BTOPYKHD IIOBEPXHOCTL JHMCTa. JIMCT HuMeeT
COOTHOIIEeHMe IMIPOYHOCTM IIPM PacCTSXeHUM, COCTaBJidlIee MeHee UeM
npmbiu3uTesabHo 1,0, ¥ JUCT MMeeT TOJIIMHY, COCTaBJILKRIYyl, IIO

MeHBIIeM  Mepe, OPUOIIUBUTEJIEHO 255 M1/ 8 JIMCTOB (809,625



MKM/JIMCT) .

[0006] CormjyacHO cJelyrleMy acleKTy HaCTOAMero M300peTeHUuH,
npenjaraeTrca adcopbupylmui  LeJJIOJIO3HHM — JIMCT. ODaHHBEL  JIMCT
BKJIIOUAET TIIEPBHM CJIOM, oO0Opasyomul I[IepBYK I[IOBEPXHOCTE JIMCTa, WU
BTOPOM cCJIOM, of0pa3yllui BTOPYK I[IOBEPXHOCTL JMCTa. JIMCT KUMeeT
COOTHOIIEHME IIPOYHOCTM IIPM PaCTSKEeHMM, COCTaBJIAKIEEe MeHee UeM
npubiau3urejgbHo 1,0, wm JmucT uMeeT abcopbupyrlyl CIOCOOHOCTH,
COCTaBJIAMYD, I[I0 MeHbIIelM Mepe, OPpUMOIU3KUTEJILHO 675 1/MZ2.

[0007] CoryjacHO cJelyKleMy acleKTy HacTOoAmero mM300peTeHNd,
openjaraeTcsa CcrIoco® M3TOTOBRJIeHUMS OyMaXHOTO U3OeJusa. TaHHBM
crioco® BKJOUaeT Q(opMOBaHMEe BJIAXHOTO LeJJIOJIO3HOTO IIOJIOTHA Ha
CTPYKTYPUPYRIEeY TKaHM B OyMarolejlaTelJIbHOM MamrHe, O0e3BOXMBAaHUE
Bes VIJIOTHEHMSA LeJJIJIO3HOTO IIOJIOTHAa Ha CTPYKTypUpyoIeM TKaHU,
BHICYIIMBaHME  LeJJIJIO3HOTO IIOJIOTHa UM  M3TOTOBJIeHMe OyMaXHOTO
uzneansa. YacTb CTPYKTYypUpYIIEM TKaHM, Ha KOTOPOM OCYMecTBJISeTCA
bopMoOBaHMe LEJUIJIOBHOTO IIOJIOTHa, MMeeT IIJIOCKOCTHOW OOBLeMHEM
VMHIEeKC, COCTAaBJAKMNMM, I[I0 MeHbLIIeM Mepe, OpUbIM3UTebHO 26.

[0008] CorjyacHO clelyrleMy acleKTy HaCTOAMero M300peTeHUuH,
openjaraeTcsa crnoco® mM3TOTORJIeHMS OyMaXHOTO M3Oeausa. HaHHBM
crioco® BKJ0UaeT OQOPMOBaHME BJAXHOTO LEJJIJIO3HOTO IIOJIOTHA Ha
CTPYKTYPUPYWIMEN TkaHM B OyMaromejaTeJIbHOM MamuHe, o00e3BOXMBaHME
Be3 YIUIOTHEHMS LeJJIJO3HOTO II0JIOTHAa Ha CTPYKTypHpyomelr TKaHu, U
BHICYIIMBAHME  LEJJIOJIOSHOTO IIOJIOTHaA M  M3TOTOBRJIeHMe OyMaXHOTO
usneamusa. 4YacTb CTPYKTYyPUPYIIEeM TKaHM, Ha KOTOPOM OCYIeCTBJISeTCS
bopMOBaHMe LEJUIOJIOBHOTO IIOJIOTHAa, MMeeT IIJIOCKOCTHOW OOBLeMHEM
MHIEeKC, COCTAaBJIALIMM, 10 MeHbIeM Mepe, OPpUbIM3UTeJILHO 26 (i) B
TeueHMe HauvaJlbHOT'O IIepuola, B KOTOPOM OCYIecTBJIIeTCcsa (opMOBaHMe
LeJJII0JIOBHOTO IIOJIOTHAa Ha CTPYKTYPHPYKIeM TkaHu OyMarolesaTesbHOM
MamyHeE, ¥ (ii1) nocye paBoTH CTPYKTypUpYIIEeM TKaHM B TeUueHUe
npudbams3uresbsHo 950000 OMKIOB BSKCIJIyaTaluumM ©OyMaroliesaTeJbHOM
MallMHEH .

[0009] CoryacHO clelyrlmeMy acleKTy HaCTOAMero M300peTeHUH,
npenjaraeTca OyMaromesaTeslbHas MallMHa IOJIS M3TOTOBRJIEHUMS OyMaXHBIX
ns3neamnmn c VICIIOJIbL 30BaHMEM criocoba CKBO3HOTO BHICYIIMBAHUSA
BO3IOyxOM. [aHHasa OyMaromejylaTelJibHasd MallMHa BKJIOUaeT HaIlOPHEM 0ak

OJIA4 I[IoImauM KOMIIO3UIMM. ByMarojejiaTelJibHad MallMHa TakxXxe BKJIoUaeT



CTPYKTYPUPRYIITYO TKaHb, VIMEITYIO [IOBEPXHOCTH C KOHTAaKTHOM
[JIocAanbn, IIpUUYEeM CTPYKTYpUpyRIasd TKaHb I[IpedHa3HadaeTCcHd, UYTOOH
(1) HDPMHMMATL KOMIIO3MIIMIO M3 HalopHOTOo ©Oaka Ha IIOBEPXHOCTL U B
pesyJjbTarTe 2TOT0 QOPMOBATE LEJJIJIO3HOE IIOJIOTHO M3 KOMIIO3ULIUU U
(ii) obes3BoxmBaTL 0Oes3 VIJIOTHEHMS LeJJInJIO3HOe II0JIOTHO. YacTb
CTPYKTYPUPYIMEN TKaHM, Ha KOTOPOM ocymecTBiIsgeTcd dopMoBaHMe
LIeJJIIJIOBHOTO  IIOJIOTHA, uMeeT IDIOCKOCTHOM  OOBEeMHHI  MHIEKC,
COCTaBJIAKINMY, I1I0 MeHbIeM Mepe, NPUOJIU3UTEJIEHO 26.

[0010] CoryjacHO cJenyKlmeMy acleKTy HacTOAmero mM300peTeHNd,
npenjaraeTcs adcopbupynmmil  LeJIJIOJIO3HEM — JIMCT. OaHHEIM  JIUCT
MU3TOTaBJIMBaAETCA CIOCODOM, KOTOPHM BKIILUaeT G(GopMOBaHME BJIAXKHOTO
L EJJIIJIO3HOTO IOJIOTHA Ha CTPYKTYPUPYIOMEn TKAHU B
ByMaromejylaTesbHOM MaluvHe, 06e3BOXMBaHNKE tes YILJIOTHEHU A
LeJJII0JIOBHOTO IIOJIOTHAa Ha CTPYKTYPpUpYKIelM TKaHM, BHCYMMBaHUE
LEeJUIIJIO3HOTO IIOJIOTHa M (QOpMOBaHMe abcopOMpynmero LeJIJIJIIO3HOTO
JucTa. UYacTb CTPYKTYPUPYIIEV TKaHM, Ha KOTOPOW OCYmecTBJISeTCA
bopMOBaHMe LEJUIJIOBHOTO IIOJIOTHa, MMeeT IIJIOCKOCTHOW OOBLEeMHEM’
VMHIEeKC, COCTAaBJAKINMM, I[I0 MeHLIIeM Mepe, OpUbIN3UTeLHO 26.

KpaTxkoe ommcaHmMe uepTexen

[0011] dur. 1 npencraejgaeT cXeMaTUuudeCcKYyo orarpavMmy
KOHOUIT'Ypaluun ByMaromesiaTesIbHOM MallHHL, KOoTOpasd MOXeT
MCIIOJIE30BaATLCA B COUeTaHMM C HACTOLANMM M300peTeHMeM.

[0012] dmr. 2A m 2B nOpelcTaBJART QoTorpadrM KOHTAKTUPYIOMMX
C IIOJIOTHOM IIOBEPXHOCTEM CTPYKTYPUPYINUX CETOK.

[0013] Qur. 3 1mOpelcTaBJaAeT BUI CBepxXy CTPYKTypUpYyIen
TKaHM OJIS UM3TOTOBRJIEHUS M3OeJIMM COIJIACHO HaCcToAlleMy M300peTeHUO.

[0014] O®mr. 4A m 4B mOpelcTaBJIART M300paXeHMS IIedaTallero
YCTPOMCTBA IJIS KOHTAKTHHX I[IOBEPXHOCTEM.

[0015] Qmr. 5 mpemcTaBJgeT NOOPOoBHOe M300paxeHMe IPVKUMHOM
CeKLUMM IedvaTanmero VYCTpoMcTBa IJI KOHTAKTHEIX IIOBEepPXHOCTeM,
NIPOUMJJIDCTPUPOBAHHOTO Ha ¢our. 4A m 4B.

[0016] dur. 6A-6D npencTaBJgnT IpUMEPEL OTIIEUaTKOB
CTPYKTYPURYRIIMX CETOK.

[0017] OQur. 7T7A-7E OpemncTaBJAKRT CTalIuM IIOCTPOEHUS CUCTEMH
KOOpIOMHAT Ha OTIeduaTKe CTPYKTYPHUPYKMel TKaHM’.

[0018] OQur. 8A-8C mOpenCTaBRJIAKT OPMMEeHEeHMEe aHaJIUTUUIEeCKOM



TeXHOJIOTMM COIJIACHO HacCTodleMy M300peTeHMK I[I0 OTHOMEeHUM K
boTorpaduM BHEHCTYIIOB CTPYKTYPUPYKMEN TKaHM’.

[0019] dur. 9A u 9B npencTaBjgnT aJIb TEePHATUBHYIO
QHAJIMTUUYECKYI TEXHOJIOTUKL, IIpUMeHAeMy®l K QoToIpadmu U OTIeUuaTKy
BHICTYIIOB CTPYKTYPUPYIIMEN TKaHN.

[0020] dur. 10 n1npemncTaBJfgeT IIpUMEeHeHUe AHAJIUTHUUYECKOM
TeXHOJIOTUM IOJIS olpelejieHra yIJIyOJieHMHa, OKPYXKeHHOT'O BECTyIIaMM, B
CTPYKTYPUPYIEY TKaHM, IPOMJLJINCTPUPOBaHHOM Ha ¢our. 3.

[0021] dur. 11 npencrTapjgeT IIPUMeHeHUe aHaJIUTUUYEeCKOM
TexXHOJIOTUA oJs omnpeleJleHUa TJIy OMHEL yTuy6JeHnsd,
NPOMJJIIOCTPUPOBAHHOTO Ha o¢our. 10.

[0022] dur. 12A-12D mHOpeXICTaBJAKRT IIJIOCKOCTHHE OOBEMHEE
VMHIEKCH OJS CTPYKTypUpYIIeM TKaHM, KoTopas MOXeT MCIIOJL30BaThLCA
B  M3TOTOBJEHMM M3OeJIMM COTJIACHO HacTodAmeMy Mu300peTeHuo, U
[IJIOCKOCTHEE OOBEMHHE WMHIEKCH IJIS CPaBHUTEJBHEX CTPYKTYPUPYINX
CeToK.

[0023] dur. 13 npencraBjigeT rpadux, WMIJTIOC TPUP YU
B3aMMOCBA3b T OJIMMHEL 17 abcopbupynmen CIIOCOOHOCTU o4
SKCIEePUMEHTAJILHEX M3OeJIMM COIJIaCHO HacToAmeMy M300peTeHMI0 M OJIA
CPaBHUTEJILHHX M3OeJIUN.

[0024] dur. 14 opencraBJigeT rpadmk, VJLJIIOC TPUP YoM
B3aMMOCBA3b COOTHOUWEHUSA IIPOUHOCTHU [IPU PacCTAXKEHUM M TOJIUVHEL IJIA
SKCIIEPUMEHTAJILHEX M3OeJIUMM COIJIaCcHO HacToAmeMy M300peTeHMi0 U IJIS

CPaBHUTEJIEHEIX U3OeJIUN .

[0025] dur. 15 IpencTaBjideT rpadux, WJJIIOC TPUP YOI/
B3aMMOCBSA3b COOTHOIEHU I [IPOYHOCTHU npu pacTsaXeHUN u
abcopbupynmein criocobHoOCTH oI DKCIIEPUMEHTAJIb HEIX n3neJmm

COIJIaCHO HacTodlleMy MBO@peTeHMIO M IOJIA CPaBHUMTEJIBHEX U3OeJun.

[0026] Qdur. 16 IpencTaBjideT rpadux, WIJTIIOC TPUPYIOIMUMA
B3aMMOCBSA3b COOTHOIEHU I DebopMalum npu pacTsaxeHUN u
abcopbupynmen CcriocobHOCTH oJisa DKCIIEPUMEHTAJIbHEIX U3neJmm

COTJIaCHO HacToOfAlleMy M300peTeHMIO M IJIS CPAaBHUTEJILHBX M3OeJIUM.
[0027] dur. 17 npencTaBjigdeT rpadux, WMIJTIOC TPUPYIOIUMA

B3aMMOCBA3b COOTHOWEHUA IedopMalrM IIPpU PaCTIKEHUM UM TOJIIVHBEL IJI4

SKCIIEPMMEHTAJIbHEX M3OeJIMM COIJIACHO HacTodAlleMy M300peTeHMI M IJId

CPaBHUMTEJIEHEX U3OeJIUn .



HNompoBHoOe omMcauMe u300peTeHUSI

[0028] HacTosmee wm300peTeHMe IHOpenjaraeT abcopbupyromue
OyMaXHEle MU3OeJIMA M CIOCOOH M3TOTOBJIEHMA alCcopOMUMpymMx OyMaXHBIX
nsmenui. Abcopbupyimye OyMaXHEE M3OeJMa COIJIaCHO HacCToAlleMy
1n300peTeHND NPOABJIIAT 3aMeuaTesIbHEEe coueTaHmsAa CBOMCTB n
IPeBOCXOOAT OpyIuMe  OyMaxXxHble M30eJMAd, KOTOPEHE  M3BECTHH B
TexXxHMKe. COIUIaCHO HEeKOTOPHM KOHKPEeTHEM BapMaHTaM OCylleCTBJIEHUSA
HacToAmero mu300peTeHMd, OyMaXHHEe U3OeJIMA IIPOABJIAIT COUeTaHUA
CBOMCTB, KOTOPHE MABJIAKNTCA OCODEHHO XOpPOMOo MHNPUITOIOHHEMU B CJydae

abcopbupyrnmmx IIOJIOTEeHell OJS PYK.

[0029] TepMmmuH "OyMaxkHoe wus3meue”, KOTOPHIM MCIOJIL3YEeTCI B
HacTodAmeM OOKyMeHTe, o6o3HauaeT Jiboe «U3OEIMe, BRJIOUAKIEe
cocTaBJgomMe OyMarl'y BOJIOKHa, coIepXxalre LeJJInJjIo3y B KauecTBe
OCHOBHOTO KOMIIOHeHTa. OHM MOT'YT IPeOCTaBJATL coboM, HalpuMep,
usneamsa, IOpodaBaeMeHe Kak OyMaxHbe II0JIOTeHlla, TyaJjleTHasd OymMmara,
KocMeTuueckue cajaperkuy u T. »n. CocTaBadpmye 0OyMarly BOJIOKHA
IpenCcTaBJIAT coboy  BOJIOKHa M3 HeobpaboTaHHOM (IepBUYHOM)
LeJIJII0JIOBE, WM BOJIOKHa M3 o00pa®oTaHHOM (BTOPWUUHOM) LEJLJIJIOSH,
MM CMEeCH BOJIOKOH, B KOTOPHX CoOIepXaTcd LeJJI0JIO3HEE BOJIOKHA.
IpeBecHEe BOJIOKHa BKJIOUAKT, HalpMMep, BOJIOKHa, IIOJIyUeHHEe U3
JVMCTBEHHEIX U XBOWHHX IepeBLeRB, BRJIOUAS  XBOMHHE IpPEeBeCHHE
BOJIOKHa, TakMe KaK BOJIOKHa M3 HebeJleHOM CyJlbbaTHOM 1eJJII0J03H
CEeBEPHEIX U IOKHBIX XBOMWMHEIX IepeBbLEeB, a TakKXe BOJIOKHA JIMCTBEHHHX
IepeBLEB, TakMX Kak SBKaJMIT, KJeH, 0Oepe3a, OCMHA M T. I.
[IpuMepH BOJIOKOH, IMNOOXOOAMMX OJS M3ITOTORBJIEHUS UIIOEJUM COIJIacHO
HacToAmeMy M300peTeHMr, NPeOCTaBJAlT coboM HeIpeBeCHHEe BOJIOKHA,
TakMe KaK BOJIOKHA M3 XJOIKa WJIM OPOM3BOIOHEIX XJIONKa, abaka
(MaHMIIBLCKAasa IIeHbKa), KeHad (1y6aHoe  BOJIOKHO), TpaBa cabam
(sBJAJMOIICKC) , JeH, TpaBa 5SCIapTo (KOBHJIL TAHYIIMMCS), COJIOMa,

IXyT, KOHOILILZ, Oaracca, MOJIoUalM BeHUMKOBMIHEIM M JIMCTLS aHaHaca.

[0030] TepmuH "xoMnosmuuma” M aHaJOTUUHLHE TEPMMHE O3HAUAT
BOIHHEE KOMIIO3ZUIIMUM, KOTOPHE COIepXkaT COCTaBJdnmue OyMary BOJIOKHA
1, HeoO43aTeJIbHO, I[IOJIMMEpPH, OpUIallMe I[IPOUYHOCTL BO  BJIAXHOM
COCTOSHUM, PaSPHXJIUTEIM ¥ IpyIMe nob®aBKM M OPYMMEHSITCS OJId

M3TOTOBJIEHUA OyMaXHEIX usneaui. CoTJlaCHO BaplMaHTaM OCymeCTBJIEHUA



HacTOAmMETO M300peTeHusd, MOTYT MCIIOJIB30BaThLCA pasHooOpa3HEe
KOMITO 3ULIUMA . CorJjiacHO HEKOTOPEM BapMaHTaM OCYIeCTBJIEHUS,
VCIIOJIE3YITCHA  KOMIIO3MLMM, KOTOPBEE OIMCAaHE B IaTeHTe CIA N
8080130 (maHHOe oIMCaHMe BO BCeM CBOEM IIOJIHOTE BKJIOUAeTCS B
HacTOAmMY  IOOKYMEHT IIOCPEeICTBOM  CCHUIKM) . OnmcaHHEHE B DTOM
[IaTeHTe KOMIIO3MIUMM COLOEepXaT, IIOMMMO IIPOUMX KOMIIOHEHTOB, IJIMHHEE
LeJIJIIOJIOBHEE BOJIOKHA, MMemMe JIMHEeMHYIO IIJIOTHOCTL, COCTAaBJISOIYIO,
10 MeHbIeW Mepe, npubarsurenasHo 15,5 wmMr/100 wmMm. IIpUMepH
KOMIIOBUIIMM TakKxXe IIpeldcTaBJIeHE HWXe B OOCYXKIEHUM [IPUMEPHHX
nu3neJmn.

[0031] [lp yYIOOMMHAHMM B HACTOdMleM IOKYMeHTe MCXooHad
CMECEk, KOTOpasd COOEpPXMT BOJOKHO M XMIOKOCTE U BHCYIMBaeTCH,

obpas3ysd TOTOBOE M3meJMe B OyMaroZejlaTeJIbHOM IIPOM3BOICTRBE,
Has3LHBaeTCs TEPMUHOM "nojioTHO" u/Um "CBEXEeN3TOTOBJIEHHOE
rnoJjioTHO” . BrICymeHHOe OIOHOCJIOMHOE usnenmue, [IOJTydeHHOe B

fyMaromejlaTeJIbHOM IIPOM3BOICTBe, Ha3HBaeTCcd TepMrHOM “momioxka’.

Kpowme TOTO, mnsnoejme, IIOJIY4YEeHHOe B OyMaromejiaTeJJbHOM

NPOMBBOACTBE, MOXET HABHBAaTLCHA TepMyHOM "abcopbupyomuit jguct’. B
IaHHOM  OTHOWEeHMY  abcopbupylmmi  JUCT  MOXeT COCTOSATL U3
eOVMHCTBEHHOM IIOIJIOXKM. B KauecTBe aJlbTePHATUBHE, abCcopOupyommi
JUCT MOXeT BKJIOUATHL MHOXECTBO IIOIJIOXKEK, MMes MHOTOCJIOMHYI
CTPYKTYPY. KpoMe Toro, abcopbupylmmii JMUCT MOXeT IIOIBepTaTbCsd
TOTIOJIHUTEJIb HOM obpaboTke rocye BEICYIMBAHU A B npoliecce
bopMOBaHMS MCXOOHOM MHOINJIOXKM B ILeJSxX IIOJYUYeHMS KOHEUHOTO
OYMaxXHOIT'O n3OeJInsa ns3 obpaboTaHHOM [IOOJIOXKH . TepMrH
"abcopbupyommiz  JucT”  pacopocTpaHdeTcd Ha ~TOBapHHE M3IOeJud,
npolaBaeMele, HaIPVMeEpP, Kak IOJIOTEeHIla IJIS PYyK.

[0032] TepMuH "HeNOCPeNCTBEHHO MNPUCOEIMHEHHH", KOTOPHI
UCIIOJIL3YEeTCS B OTHONMEHMM IIepPBOTO CJIOA M BTOPOTO CJIOA U3OeNul,
O3HavaeT, UTO OBa CJOA MNPUCOEIVHALTCA IPYyT kK IpyTy 0e3 KakoTo-
MO  MOPOMEeXyTOUHOTO CJIOS. B pes3yJbTaTe STOTO IIePBHM  CJION
oBpaszyeT TIepBYyl IIOBEPXHOCTHL JMCTa, a BTOPOM CJOM ofpasyer
BTOPYH I[IOBEPXHOCTL JIMCTa. B ITaHHOM OTHOmMeHMM TepMmuH “cion”
O3HavaeT JMCTOBYK CTPYKTYPY, KOTOpyln o0O0pas3ylT COCTaBJIALINME

oymMary BOJIOKHa, cojepxamme LI eJJIIJIO3Y B KauecTBe OCHOBHOTI'O



KOMIIOHEHTa, IIpMUeM IJII HelOoCPeOCTBEHHOTO COeIMHEeHMS IOBYX CJOEB
IpyD C IOpYyI'OM 3OeChb OTCYTCTBYeT, HalpuMep, KJjaen. CroeumajJmucTaM B
OaHHOM 00JaCTM TexXHMKM M3IBECTHH MHOTOUMCJIEHHEEe TeXHOJOTUM IOJIA
CoOeIMHEHMS OpyD' C IOpyI'oM IBYX MIM OOJbIIeT0 UYMcJa CJOoEeB,
obpalzynnux OyMaxHOoe Wu3Ieliune.

[0033] [lpr omMCaHMM HacToAmeIro mU300peTeHMA B OaHHOM

IOKYMEHTe TepMMHE 'MamMHHOe HallpabBJjeHue” (MD) wu "momnepeuHoe

MamMHHOMY HamnpabJeHre” (CD) MCHOJBL3YITCS B COOTBETCTBUMM C UX
XOpOWO M3BECTHEIMM 3HadeHMAMM B TexHuke. TO eCThb MallMHHOE
HalnpaBJleHMe TKaHM WM OPYTOo¥ CTPYKTYPH O3HauaeT HalpaBJIeHVE, B
KOTOPOM CTPYKTypa IepeMemaeTca B OyMaromejlaTeJIbHOM MallMHe B
opolecce M3TOTOBJIeHMsa OyMalu, B TO BpeMs Kak IIOIlepedHoe
HallpaBJIeHMe O3HauaeT HallpaBJieHUe, IIepPIeHIUKYJISPHOE MallMHHOMY
HallpaBJIEHVK  CTPYKTYDEHL. AHaJIoOTUUHEIM  00pasoM, Ipu  OIIMCaHUU
OyMaXHEIX U3Oedny  MallMHHOe HallpaBJIeHUe OyMaXHOT'O n3nejmsa
O3HauvaeT HallpaBJIeHME B MU3ITeJMM, B KOTOPOM U3IeJIMe llepeMellaeTCHd
B OyMaToIejlaTeJIbHOM MallMHe B IIPOlLleCCe M3TOTORJeHMA OyMaru, a
[IOIIepeYHoe HallpaBJIeHKE nsneamsa O3HauvaeT HallpaBJIeHUE,
[IePIeHOUKYJIAPHOe MallMHHOMY HalpaBJIEeHUD M3OeJIUA.

[0034] dur. 1 mpelcTaBJgeT IpuMep OyMaromejaTeJIbHOM MallMHEL
10, xoTopas MOXeT MCIOJL30BaATLCA NOJS M3TOTOBRJIEHUSA OyMaxXHEBIX
U3OeJM¥  COIJIaCHO  HacTodAmeMy M3008peTeHMD. BymaronesaTejsbHaA
MammrHa 10 m[OpemHaz3HadvaeTcsa OJA crnocoba M3TOTOBJeHMsa OyMmaru,
BKJIDUAKIMETO CKBO3HOE BHCYMMBaHMe Boz3OyxXxoM (CBB), B KOTOPOM
CTPpYKTypUpyKIas TKaHb 48 MCHOJb3yeTcd OJd QOpMOBaHUA OyMaXHOTO
U30eJMs, UMEeKIel'0 TPexXMepHYI CTPYKTypy. B Haudajle »TOI'O IIpoliecca
KOMIIO3UIMSA, TIOCTylakimas uepes HalopHueM ©Oak 20, HaOpaBJIgeTCHdS B
BUIEe CTPYM B y3KOe MNPOCTPaHCTBO, oOOpa30BaHHOEe MeXIOy OGOPMOBOUHOM
TKaHbl 24 U TPaHCIOPTUPOBOUHOM TKaHbL 28. ®OpMOBOUHaS TKaHb 24
M TPaHCIOPTHMPOBOUYHAS TKaHb 28 IIPOXOOAT MeXOy (QOPMOBOUHEM BaJIKOM
32 ¥ OOKOBHM BaJIKOM 36, a 3aTeM pacxomOATCHA IIOCJe IIPOXOXIeHM
MeXny GQOPMOBOUHEIM BaJIKOM 32 ¥ OOKOBEM BaJIKOM 36. Ilpu »ToM
IPOUCXOOUT bopMoOBaHME KOMIIO 3L, " obpaszyeTcd
CBEXeM3TOTORJIEHHOE IIOJIOTHO Ha TPaHCIOPTUPOBOUHOM TkKaHM 28.

TPaHCIOPTUPOBOUHA A TKaHbL 28 3aTeM  [IPOXOOUT Jyepes 30HY



obes3BoXxMBaHMA 40, B KOTOPOM OTCacCHBaKmue AMMKM 44 ynaJjigioT BJIaTy
M3 IIOJIOTHA UM TPAaHCHOPTMPOBOUHOM TKaHM 28, M B pe3yJjbTaTe 3TOTO
yBeJIMUeHue [JIOTHOCTHU [IOJIOTHA cCoCcTaBJIgeT, HalpuMep, oT
opuban3nuTesibHO 10% Do NOpuOIM3UTEJIBHO 25% Iepeld I[IepeMelleHreM
[IOJIOTHA Ha CTPYKTypUpyoIyln TKaHb 48. B HEeKOTOPHX CJydasax
OKa3EBaeTCHd IIOJIE3HEIM IIPMMEeHeHMe BakKyyMa I[IOCPeICTBOM BaKyyMHEX
amukoB 52 B mnepexomHOM B0He 56, B UYaCTHOCTM, KoI'Ia IIOJIOTHO B
3HAUUTEJILHOM CTelleHu nooRepraeTcs KpenmMpoBaHUD TKAHBIO B
mepexonHoM 30He 56 mnocperncTBOM OLHICTPOTO IIepeMelleHMs, B KOTOPOM
TPaHCIOPTUPOBOUHA A TKaHBb 28 OBIVDKETCH BrICTpEE, yeM
CTPpYKTypUpyKmLas TkaHb 48.

[0035] IIOCKOJIBKY IIOJIOTHO no-npexHeMy uMeeT BHICOKOE
BJIaTOCOIEepPXaHMe, KOT'Ia OHO IIePeHOCUTCS Ha CTPYKTYPUPYKRIYK TKaHb
48, TIOJIOTHO MOXeT »OedopMMpPOBaThLCA TakuM oO6pa3oM, UYTO 4YacTu
[IOJIOTHA MOTYT BTATI'MBATBCA B YIUIyOJIeHUS, KOTOphHEe o0O0pas3yrnTcHd
MeXIy HUT MU, COCTaBJIARIMMHN CTPYKTYPUPYIIYIO TKaHb 48.
(YriyBJieHrMd B CTPYKTYPUPYRIIMX TKaHAX OyIoyT TIMOOPOOHO OIMCAaHE
Hxe.) Korma cCTpyKTypupyKlas TKaHb 48 M[IpoxXoouT BOKPYID CYIIMIIOK
60 m 64, yBeJMUeHME ILJIOTHOCTM IIOJIOTHA COCTaBJIAET, HallpuUMep, OT
OpubInU3nUTeJIbHO 603 no npmubamsuTesbHo 90%. B pesysbTaTe 53TOTO
IIOJIOTHO B OOJIbIlel WM MeHbIIeM CcTeleHM IoaBepraeTcsa GOopMOBaHMIO
CTPYKTYypHUpYyIen TKaHBIO 48, KOoTOpad BKJIOUAET BOTHYTOCTH,
obpalynmMecsa B TexX MecTax, I'Ie IIOJIOTHO BTATIMBaeTCsa B yIUIlyOJeHUSA
CTPYKTypUupyomey TraHu 48. TakuM oBpal3oM, CTPYKTYypUPYKIas TKaHb
48 mnpumaeT IIOJOTHY TpexXMepHy© (opMy, ¥ B pesyJbTaTe 2TOTO
nmojiyyaeTcsa OyMaxHoe WM3IOesre, MMellee KYIIoJIooOpasHHE CTPYKTYPH.

[0036] B KOHIle TIIpollecca M3TOTOBRJEHMS OyMalM IIOJIOTHO
[IEPEHOCUTCH  CO CTPYKTYpUpYyme  TkaHu 48 Ha  aMepUKaHCKUN
CYIIMIJILHEM OapadaH ©68. 3ToT IIepeHOC MOXeT OCYmMecTBJIATLCA 0es
3HAUUTEJILHOTO YXYOMNeHMSI CBOMCTE I[IOJIOTHAa IIOCPeldCTBOM KOHTAaKTa
IOJIOTHA co CBA3YKIMM  BEeNEeCTBOM, KOTOpoe PacCHBIISeTCA Ha
aMepUKaHCKUY CYIMJIbHEM OapabaH 68. Ilocjle TOTO, KakK KOHCUCTeHUMA
[IOJIOTHA COCTaBJIAET IMIPUOIUBUTEJIEHO 96% uiam 6oJiee, OCYINECTBIIAETCH
OOIIOJIHUTEJIbHOE KpenmMpoBaHMe B LEeJIax CHATHUS [IOJIOTHA C
aMEPMKAHCKOT'O CymMJIIbHOTO OapabaHa 68, a 3aTeM IIOJIOTHO IIOCTYIIaeT

Ha KkaTyumky 70. CkopocTs KaTyuwku 70 MOXHO PeryJMpoBaTh IIO
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OTHOMEHNK K CKOPOCTM aMepPMKaHCKOI'O CyIMJIbHOTO OapabaHa 68,
yTOOE M3MeHATH KpelouMpoBaHMe, KOTOopoe BO3IeMCTBYeT Ha II0JIOTHO,
KOT'Ia OHO YyIalIfeTCHd C aMEPMKaHCKOI'O CymmJbHOT'O OapabaHa 68.

[0037] TlomiyoxkM Ha KaTymke 70 MOT'YyT 3aTeM I[IOoOBepraThbCsHd
OOMOJIHUTEJILHOY oBpaboTke, KOTOpasd fABJSEeTCS MB3BECTHOM B TexXHUKeE,
B LeJigxX IIpeBpalleHMd IIOIJIOKEK B KOHKPEeTHHEe K3nejiuda. Hanpumep,
IIOOJIOXKM MOTYT IOIOBEepraTbCsa THUCHEHMID, M IBe IIOIJIOXKM MOTYT
COeIUHATLCHI, 00pas’ys MHOTOCJOMHEHE U3TeJMd. IIoOpoOHOCTM TaKoITo
IpeBRpameHusda ofOCyXIalnTCsa HIMXKe BMeCTe C KOHKPETHHMM [IPMMEPHBMNU
DKCIIEPUMEHTAJIBHEMY M3OeJMAMM COTJIACHO HACTOANEeMy M300peTeHNo.

[0038] Xora our. 1 @»OeMOHCTPMPYET OIMH Tun crnocoba, B
KOTOPOM VCIIOJIb3YETCH CTPYKTYpPHUPYRIa g TKaHb, npuiawnima s
TPpeXMEPHYK O¢opMy OyMaXHOMy W3IeJIMKD, CyMeCTBYKRT MHOTOUMCIJIEHHHE
aJIb TEPHATMBHEE CITOCOOEH M3TOTOBJIEHUA Bymaru, B KOTOPHBIX
VICIIOJIE3YETCH CTPYKTypUpyKIlasd TKaHb. HalpuMep, CTPpYKTypUpYyKIasd
TKaHb MOXET MCIOJIB30BaThbCAad B ClIocofe M3TOTOBJIeHMA OymMaru, B
KOTOPOM He IIPMMEHSEeTCS CKBO3HOe BHCYINIMBaHMEe BO3OyxoMm (CBRB).
[lpuMep Takoro crnocoba, He BrJwpUawnmero CBB, omnmcaH B naTeHTe CIA
N 7494563, TnpuyeM HaHHOe ONMCaHMe BO BCeM CBOEeM IIOJIHOTE
BKJIIOUAETCH B HACTOAMMM OOKYMEHT I[OCPEeOCTBOM CCBUIKM. KakK OOJDKHEL
IIOHVMAaThL CHelMaJMCTH B IOaHHOM o6JlacTu  TeXHUKU, HacTodlee
n3obpeTeHue, KOTOpOe  OIMCHBaeTCAa B OaHHOM HOOKYMEHTe, He
06sa3aTeJIbHO IOOJDKHO OTPaHUUYMBATLCHA KaKuM—-JInoo KOHKPE& THHM
crnoco®oM M3TOTOBJIeHMS OyMaru.

[0039] Oour. 2A m 2B HOpelCcTaBJALT YBeJIMUeHHBEE OQoTorpaduu
CTPYKTYPUPYIRIMX CEeTOK TaKoI'0 TUlla, KOTOPHM MOXeT MCIOJIb30BATLCH
B KauecTBe CTPYKTypupvilmel TkaHu 48 B OyMaromesjaTeJIbHOM MalKrHe
10, OpOMJIIIOCTPUMPOBAHHOM Ha ¢ouUIr. 1. D2OTHU UYepPTeXu IIPeICTaBJIST
[IOBEPXHOCTM CETOK, KOTOPHE HaxXoOATCd B KOHTaAKTe C IIOJIOTHOM B
opollecce M3TOTOBJIEHUA OyMalM. dur. 2A  m 2B T1pencTaBJIgRT
TPalMIMOHHEE CTPYKTYPUPYKIIME TKaHM, KOTOPHEE [ABJISAKTCS XOPOIMO
V3BECTHEIMM B  TEXHUKE. OCHOBHBEIE ¥  YTOUYHBEE HUTH, KOTOPHE
COCTaBJIAOT KOPIYyC CTPYKTYPUPYKIMX CETOK, MOXHO HabjmoiaTk Ha
bur. 2A u 2B.

[0040] dur. 3 npencTaBpJjgnT IOOPOOHEM uepTex yacTu

KOHTaKTMpyIOH.[eﬁ C ITOJIOTHOM CTOPOHEI CprKTprpyIOH_Ieﬁ TKaHM1,
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KOoTOpad npelHas3HadyaeTcsd oJis bopMOBaHMSA usneamnn COTJIaCHO
HacToAlleMy M300peTeHND. TkaHb BKJIOYUaeT OCHOBHHEHEe HuTHM 202,
KOTOPHE IPOXOOAT B MallMHHOM HalpabkJieHuM (MD), Kor'ma TKaHb
VCIIOJIE3YETCSA B CIocofe M3TOTORJIEHMA OyMaru, UM YTOuHHe HUTH 204,
KOTOpPHE NPOXOOAT B IIOINEPedHOM MallMHHOMY HalpaBJeHum (CD), korma
TKaHb MCIOJIb3YeTCHd B ClHocoBe M3TOTOBJeHMA OyMaru. OCHOBHHE U
YyTOuUHEEe HUTM 202 wm 204 mneperierapTcsa OpyD! C IpyI'OM TaKMUM
oBbpa3oM, UYTO OHM 00pal3ylnT KOpIyCc TkaHu. daKTHuecKas KOHTAKTHAaA
[IOBEPXHOCTL TKaHM oOpa3zyeTcsa BHCTyIamMu 206, KOTOPHE QOPMUPYITCSHA
Ha OCHOBHEIX HUTAX 202, HO He QOpPMMPYITCS Ha YTOUHEX HUTAX 204.
TakuMm oOpasoM, BHCTYNE 206 HaxomaATcsa B IIJIOCKOCTM, KoTopas
cocTaBJIsgeT KOHTAaKTHYIO MIOBEPXHOCTD TKaHM . YrayOJeHnsa 210
(MPOUJLIIC TPUPOBaHHEE Kak oDBeIeHHEEe obrnacTu Ha our. 3)
OTIPelelIalTCa B oOJlacTaAxX MexXOy BHCTynaMu 206. B TeueHMe mpoliecca
V3T OTOBJIEHNA fyMaru JacTu [IOJIOTHA MOTYT BTATUBATECH B
yruy6iygennda 210, M MMEHHO 3TM YacCTM IIOJIOTHa, KOTOPHE BTATMBAKTCH
B yoIuyOjenus 210, obpasywT Ky[IooJlooOpasHHE CTPYKTYPH, KOTOPHE
IPUCYTCTBYIT B IIOJIydaeMoOM B pesyJjbTaTe OyMaXHOM W3OeJMM, Kak
OIIMCAaHO BHIIE .

[0041] Kpowme TOT'O, Kak ONIMCaHO BHIIE, MATKOCTE,
abcopbupynmasa CIHOCOOHOCTL ¥ TOJIIMHAa IIPedCcTaBJIgT CcoOoM Tpu
BaXHBIX CBOMCTBA oJisa adbcopbupynmmx OyMaXHEIX nU3nean
MHOTOUMCJIEHHEIX TUIIOB. ABTOPH OOHAPYXWMIIM, UYTO Ha BCe TPpU U3 DTUX
CBOMCTB MOXeT BO3IEMNCTBOBATEH KOHQUITYpaluMs CTPYKTYpPUPYIOIEN
TKaHM, MCIOJb3yeMOV B Ipollecce G(oOpMOBaHMSA MHOAHHEIX M3OeJuy. B
YaCTHOCTM, aBTOPH OOHaApPyXWUJIM, UYTO Ha MATKOCTh, abcopdbMpyoIyo
CIIOCOBHOCTL ¥ TOJIMMHY abcopbupyilmx OyMaXHHX M3OeJUM MOXeT
BIMATL BeJMUMHA KOHTaKTHOM ILJIomanM CTPYKTypUpyoIel TKaHM, TO
eCcThb obiyacTu, KOTOPY oBpa3zynT BEHICTYIIEL  Ha [IOBEPXHOCTAX
CTPYKTYpUPYRIEe TKaHU, M KOTOpas HaxXxOoOIUTCad B KOHTaAKTe C
[TOJIOTHOM B npoliecce M3TOTOBJIEHUA BymMarm. Ha MATKOCTB,
adbcopbupyrnIyrn CIOCODHOCTL WM TOJIMHY TI[IOJIyUaeMbBIX B pesyJbTaTe
OYMaXHEIX M3OeJIMV MOXeT TaKXe BJMATE pas3Mep yIJyOJeHuM Mexnoy
BHICTyIlaMM B CTPYKTypUPpYKIEeN TKaHM. I[IpMHMMAas BO BHUMMaHME DTHU
baxTH, aBTOPH OOHAPYXWMIM, UTO BecbMa 5OOeKTHBHEM IIapaMeTp,

XapaKTepn3yommi CTPYKTYPUPRYIOMYIO TKaHb, TakKyio Kak TKaHU,
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IPOMJIIDCTPUPOBAaHHEE Ha our. 2A, 2B, u 3, I[OpencTaBJigeT codomn

"IJIOCKOCTHOM 00BeMHBlM uHOekc”. IIJIOCKOCTHOM OOBLEeMHEI MHIEKC
COCTaBJIAT OBa llapaMeTpa: OTHOCUTeJIbHasd KOHTaKTHas ILJIomalb
(OKII) u 20DpeKTUBHE o0ObeM YyIUIyOJIeHUS (50Y). OrHOCHUTeJIbHAaS
KOHTAaKTHasa ILJIomalb olpelejiseTcd KaK COOTHOIeHMe KOHTAaKTHOM
Jjomanm, oBpas30BaHHOM BEHICTYIlaMU, u OTKPETOM Jiomanm Ha
KOHTaKTUPYIen C TIIOJIOTHOM CTOPOHEe CTPYKTYPUPYOIE  TKaHMU.
ObPerTUBHEM o0O0BeM YIVIYOJIEHMS OollpeleligdeTcs Kak cpeOHur obbneMm
yTUTYy OJ1e HUM B CTPYKTYPUPYOIMEN TKaHU, B KOTOPHE MOTYT
[IepeMemaTbCsa LeJJIJIO3HEE BOJIOKHA IIOJIOTHa B TedeHMe I[Ipollecca
M3TOTORJIeHUI OyMaru. IIJJOCKOCTHOM OOBEeMHHM MHIEeKC olIpenesideTcs
KaK OTHOCUTeJIbHad KOHTaKTHas ILJIomalb (OKII), yMHOXeHHasd Ha

20beKTUBHEM 00BbeM YyIJIyOJleHMs (90YV) U yMHOXeHHasd Ha CToO, T. e.

OKIIT x 30¥ x 100. Kak OyneTr ©OoJee mnonpoBHO oOCyXIaTbCd HMXe,
CTPYKTYPUPYKIIME TKaHW, MCIOJbE3YEMHE OIS GQOPMOBaHMA M300peTeHHBX
usneamun " [IPVMEH SEMEIE oJis NIpakKTUUYECKOT O OCYIECTBJIEHNA
n300peTEeHHBX crioco6oB, KOTOPHE OTIMCHBAKTCH B HacCTO4IeM
OOKYMEHTE, VMET 3HAauMTeJIbHO  OOJIbIMM  IIJIOCKOCTHOM  OOBLEeMHHM
VMHIOEKC, UYeM OpyIMe TKaHM, M3BECTHEE B TeXHMKE.

[0042] IJId  BBHUMCJIIEHMA IIJIOCKOCTHOTO OBOBEMHOT'O  MHIEKCa
CTPYKTYypPUpYyIen TKaHM  OOJIDKHEL  OHTH M3MEepEeHE  OTHOCUTeJIbHAaA
KOHTAaKTHasa IJomanb U 5b0bekTUMBHEM o00BeM YIUIyOJeHus. CoeunaliMCTH
B IaHHOM 0B6JlacTM TeXHUKM IIOHMMAT, UYUTO MOTYT MCIOJbL30BATHLCSH
pasJIMUHEE TeXHOJIOTUN oJis U3MEpPEeHUs napaMeTpoOB, KOTOPHE
COCTAaBJIAIT ILJIOCKOCTHOM OOBEMHHEM MHOEKC CTPYKTYypHPpYyoIel TKaHU.
Dajlee OyOYyT OINMCAHH IIPUMEPH KOHKPETHHX TexXHOJIOTHM, KOTOopHe OBJINU
MCIIOJIL30BAHE aBTOopaMM IJIS BHUMCIJIEHMSA OTHOCUTEJILHOM KOHTaKTHOM
moman M 500eKTUBHOTO Oo0BLeMa YIUIYOJIeHUMSA CTPYKTYPUPYINX CETOK.

[0043] KoHTakTHas Iomalb TKaHM  MOXeT OHITE  M3MepeHa
COoTJIaCHO TexXHOJIOTMM, OIMCaHHOM Hmke. Jaljlee OyIOyT OpelcTaBJIeHEH
IOOIOJIHUTEJIbHEE IIOOPOOHOCTM TEXHOJIOTUM, KOTOPYK TaKXe OIIMCHBAKT
OyOJMKaALMM [IaTeHTHEX 3agpok CIA NN 2014/0133734, 2014/0130996 u
2014/0254885, omnmMcaHMsa KOTOPHEIX BO BCEW CBOEM IIOJIHOTE BKJIOUAKTCSH
B HaACTOAMMUNM IOOKYMEHT IIOCPEeICTBOM CCHUJIKM.

[0044] NzMepeHMe OTHOCUTEJILHOM KOHTAaKTHOM rJIoua om
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HauyHaeTCcsa C OGOpMMPORaHMA IMIPeNCTaBJIeHUS BHCTYIIOR U YyIUIyOJeHUM
KOHTaAKTUPYKRIEN C IIOJJOTHOM CTOPOHH CTPYKTypUpyKImel TKaHM. OIHUM
TUIIOM TaKOTO IIpeICTaBJIEHUS HABJISETCSA OTIEeYaTOK CTPYKTYpUPpYKRIen
TKaHM. B OaHHOM  OTHOWIEHWHN, YCTPOMCTBO WM  TeXHOJIOTMA  IOJI4
bopMMpoBaHMSA OTIeUYaTKa KOHTAKTHOM IIOBEPXHOCTHM, KOTOPYK 00pa3yilT
BEICTYIIEL TKaHM, IPpOMJIJIOCTPUpOBaHel Ha o¢ur. 4A um 4B. our. 4A
npencTapJigeT BUI cOOKY revaTanmero YCTPOMCTRA 300 oJisa
KOHTAKTHHX IIOBepxHOCTeM, u oéur. 4B npedcTaBJIgeT BUI CIepenu
NedaTanmero ycTporcTBa 300 OJjsg KOHTAKTHHX IIOBepxHOCTeM. [JaHHOe
neuvaTanmee ycTporcTeo 300 BrImUaeT C-obpa3Hyin pamy 302, MMeOIyio
IepBEM ¥ BTOpOW KpoHmTeVHH 303 m 305. Ilepras miauTa 304 TOOOBMXHO
IOOOEePXMBAETCSa IIepBEM KpoHmTelrHoM 303, a HeNoOBWXHas BTOpad
mnTa 306 HOoomepXMBaeTCsa BTOPEM KpoHmTelHOoM 305. OTneuaTok
BEHICTYIIOB TKaHM QOpMMPYEeTCHa MeXIOy I[IepBo¥ M BTopo¥ mauTamm 304 u
306, kak OyIeT NoIpoOHO ONMCAaHO HWXE.

[0045] lepBasa IuTa 304 HaxoOMUTCd B TEeXHOJIOTUUECKOM
COeIMHEHNM C PYYHBEIM TIHUIOIpaBJIMUYeCKMM HacocoMm 308, KOTOPHM
IPUBOOUT B IOBWXEHMe IepByKL IIIUTY 304 00 HalOpaBJIeHUMI KO BTOPOMU
mauTe 306. Hacoc 308 mMMeeT BHIIYCKHOM KJallaH, KOTOPHM II0O3BOJISET
OTOOBUIATE IepBy LINTYy 304 oT BTOpoM mMUTH 306. OmHako Hacoc
308 MoOxeT IMIPUCYTCTBOBATL B IOpyIo¥ M3 MHOXeCcTBa GopM TakKuM
obpasoM, UTOOH OCYmEeCTBJIAJIOCH IOBMXeHMe TIepBo¥ I1mamuTe 304. K
Hacocy 308 MOTyT HOpMCOENMHATHLCSA IIpeobpaszoBaTellb M MHAOMKaTOop 310
npeobpasoBaTesid IJIS U3MEPeHUsa IaBJIeHUd, KOTOpoe IIpuilaraeT HacocC
308 x nepBou numuTe 304, kxorma Inepkas mauTa 304 OpuxmMMaeTCsdS KO
BTOpOM 1mmuTe 306. B KauecTBe KOHKPETHOTO TIIpMUMepa, MOXHO
MCIIOJIL30BATHECSA TUIPABJIVMYECKUN PYUHOM Hacoc ENERPAC® momesm CST-
18381 oT kommaHuMm Auctuant Corp. (MmMJIyoxmM, mTaT BMCKOHCHUH,
CIIA) . B kauecTBe KOHKPEeTHOI'O IIpuMepa IIpeobpasoBaTeJid OaBJIEHUS,
MOXXHO MCIIOJIE30BATLCA IOMHAMOMETPUMUECKUN OpeobpasoBaTeslb MOIeNU
DSM-5K C COOTBETCTBYKIVM MWHIOIMKATOPOM, WMI3TOTOBJIEHHEM KOMIIaHMEMN
Transducer Technologies, Inc. (Temekrkylna, mraT KamudbopuHmsa, CIA).
PasymMeeTCcsd, COIJIaCHO IPYI'MM BapMaHTaM OCyMeCTBJIeHUs, Hacoc 308,
npeobpasoBaTeJib OabBJIeHMA UM MHOIMKaTOp 310 npeobpas3oBaTelid MOITYT

00BenMHATLCSA, 00pa3ysa eIMHBM OJIOK.



14

[0046] Pama 302 neuarawnmero ycTpo¥cTBa 300 OJ8 KOHTAKTHHIX
IIOBEPXHOCTENM BKJIOUaeT koJjeca 311 BOIMBM T[epedHeT'O0 Kpas paMe
302, a Takxe KpellleHMe 313, KOTOpPOe MOXET MCIOJB30BATLCH IJIS
yIoepXxrBaHMsa Hacoca 308 wu/miam wumHIiukatopa 310 npeobpas3oBaTeid.
OOHO WMJIM HECKOJBbKO KkoJjiec 311, VYyCTaHOBJIEHHHX Ha pame 302,

yIpomanT »OBMXKeHMe paMbl 302. CoIJlacHO BapMaHTaM OCyleCTBJIeHNU S

HacToAmeTro n3obpeTeHns, [10JIe 3HHIM OTJINYNT eJIb HEIM IpM3HaK
revaTanmero YCTPOMCTBA 300 oJjis KOHTAaKTHHX [IOBEepPXHOCTEN
opencraBjgeT coboM ero IIOPTaTUBHOCTDL. Hampumep, B Takou
KOHQUIT'Ypaluuy, KoTopasd IOIpOoWJLInCTpMpoBaHa Ha our. 4A wu 4B,

neuvaTawnmee ycTporcTeo 300 MOXeT JIeTKO IIepeMemaThbCd OTHOCUTEJLHO
CeKIMM TKaHM, KOTOPHE YCTAaHOBJIEHH Ha OyMaronejaTeJIbHOWM MallHe.
Kakx CTaHOBUTCH JIETKO MNOHSATHHM IJIS CIeUMaJlMCTOB B IaHHOM oBJacTu
TeXHUKH, CIIOCOBHOCTE bopMUpPOBAHNSA OTIIEUATKOB KOHTaKTHOM
IIOBEPXHOCTM TKaHM, KOTIa TKaHb YCTaHOBJIeHa Ha OyMarolnejlaTelIbHOM
MallMHe, u, TaKUM obpasomM, nccJenoeaHue TKaHU COTIJIaCHO
TeXHOJIOTUAM, KOTOPEHE ONMCHBAKTCA HUXe, IpenoCTaBJIART
MHOTOUMCJIEHHEIE BEIOIB. B KadecTBe JMIL ONOHOT'O IIpMMepa, W3HOC
TKaHM Ha OyMaroZejlaTeJIbHOM  MallMHe  MOXHO JIeTkKOo HabJjmonaThb
IIOCPENCTBOM  MCIIOJIb30OBaHMA IedaTaplero yCTpoMCTBa 300 oJid
KOHTAKTHEIX IIOBEPXHOCTEM, KOTOpOe CHMMaeT OTIeUYaTKM BHCTYIIOB
TKaHM II0CJIe Pa3JIMUHHX I[IepPMONOB BKCIJIyaTaluuy OyMaronejiaTeJbHOM
Mall/IHH .

[0047] XoTs neuarTawnmee ycrpoycTrBo 300 O KOHTAKTHHX
I[IOBepxXHOCTEN, KOTOpOe IPOMJUIRCTPUMPOBAHO Ha  Qur. 4A m 4B
BKJIOUAET pPaMOUHy KOHCTpykLMio 302, KoTOopasd COelMHSIEeT IIePBYyKR U
BTOPYIO TLJINTH 304 u 3006, COTJIaCHO OOy TMM BapMaHTaM
oCVyecTBJIEHUS, revaTaniee YCTPOMCTBO 300 oJida KOHTaKTHHEX
IIOBEPXHOCTEeNM He 0043aTeJIbHO HOOJDKHO BKJKYATE Takyl eOVHY
pPaMOUHyK KOHCTpykUumin 302. B kKauecTBe aJlbTEepHATHUBE, IlepBas U
BTOpasd miauTe 304 m 306 MOTYT TINPenCcTaBJIATL Co0O0M pasIelIbHEE
KOHCTPYKLUUM, KOTOpPEHE VMHIOVBUOYAJIEHO OPUEHTUPYITCH, obpasy4d
OTIIeYaTOK TKaHM. COoIJlaCHO CJelyK MM BapMaHTaM OoOCyeCTBJIeHUd,
mnTe 304 m 306 MOTYT NOPMHMMATE QOPME, KOTOPHE B 3HAUUTEJBLHOMU
CTelleHM OTJIMYaKnTCAa OT QOpM, IIPOWIJIOCTPMPOBAHHEX Ha our. 4A u

4B. Hampumep, omHa u3 mwuT 304 m 306 wmMOoxeT wuMMeTh OQopMy C
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pe@pMCTOﬁ IIOBEPXHOCTEID, B TO BpeMA KakK IOpyIr'ad IIJIMTa IrMeeT @opMy

KpyTJIon KOHCTPYKIINHA, KoTopasd CBEPTHEBAETCH 1o pebpucTon

IoBepxXHOCTK. TepMmmH "mamuTa”, KOTOPHNM MCHOJL3YEeTCS B HACTOAIeM
OOKYMEHTe, MMeeT MIMPOKMM CMEICJI M paclpoCTpaHdaeTCcsa Ha JIooywn
KOHCTPYKLMUIO, OOCTATOUHYIO B nejgax KOHTaKTa W/ Ui OIIOPH
KOMIIOHEHTOB IJId M3TOTOBJIEHMA OTIedaTKa TkKaHM. KpoMe TOro, Kak
YeTKO IIOKa3EBaeT npencraiBJIeHHOE BHIIE onucaHue BHIIE,
OTHOCHUTEJIbHOEe IBMXeHMue IepBoM M BTopo¥ mauT 304 m 306 coTJiacHO
JOOMY BapMaHTy OCYIMEeCTBJIeHMS MOXeT OHTb O0paTUMMEM, TaKUM
obpasoM, UTO BTopas mmnTa 306 CTaHOBMTCSA TOOBMXHOM, B TO BpeMs
Kak repBasa mianTa 304 OKa3HBaeTCH HEIOOBMXHOM.

[0048] Odur. 5 OpencTarBJgeT IIOOPOOHOe M300paXeHMe CeKUUU
NedaTanmero ycTporcTBa 300 OJd KOHTAKTHHX IIOBEPXHOCTEM, KOTOpoe
NIPOUIIJIIOC TPUPOBAHO Ha pur. 44, npuueM  ITaHHOEe IleyvaTaKnimee

yCTpOﬁCTBO 300 YCTaHOBJIEHO HIJIA MI3IT'OTOBJIEHIMA OTIIedaTKa CeKIOMM

CTPYKTYypUPpYIIEeNn TKaHU 312. CTpyKTYpUpPYRIla g TKaHb 312
pacnojiaraeTcsa MEeXIoy [T aMu 304 " 306, nu [IOJIOCKaA
CaMOIIPUKJIIeUBaKIeNC A [IJIE€HKHU 314 pacrojiaraeTcsa HaAIpOTUB

CTPYKTypUpYylIey TkaHu 312. MexOy CaMOIPUKJIeMBaKIeNCcsad IIJIeHKOM
314 m neprom muuTo¥ 304 noMemawT OIMH WM HEeCKOJIBKO JIMCTOB
BymMaru 316. Mexny CTPYKTypHpyomer TkaHbio 31 M BTOpoM mymTon 306
HaxXoOMTCHad KayuykKoBas IIOJIOCKa 318.

[0049] CaMoIpUKJIIeUBaKnasaca IIJIeHKa npencTapJigeT cobom
MaTepuralJl, KOTOPHM MMeeT TaKyl CTPYKTYPY, UYTO OPUIIOXEeHMEe YCUIINUS
K IIJIeHKe BHI3HIBAET paspylleHre MUMKPOKAaIICyJ B ILJIeHKe, IIPOM3BOOA
MOMEHTAaJIbHOe ¥ IIOCTOSHHOEe M300paXeHMe BLHICOKOTO paspelleHus B
KOHTAaKTHOM of0JlacTM IIJIeHKM. IIpuMep TakKoM CcaMOIIpUKJIIeMBallelcs
IJIeHKM IOpencTaBJgeT cobo¥ TI[JeHkKa Prescale, KOTOpyl OpodaeT
koMmnaHmMsa FujiFilm Holdings Corporation (Toxmo, AnoHusa) . Eme
OOVH IpUMep CaMOIpPHMKJIeMBalmMeNMcsa IJIeHKM [OpelcTaBjsgeT cobon
JIeHKa Pressure-micro® oT komnadum Sensor Products, Inc.
(MsoucoH, mTaT Hbo-IIxepcu, CIA). CHeuraJMCTEH B IaHHOM o00JacTu
TexXHUKM IIOHMMAaKT, UTO CaMOIPpUKJIeMBaKmMecsd ILJIeHKM IPYTUX THUIIOB
MOTYT TakKXe MCIOJBb30BATHCA B II€UATHHX TEexXHOJOTMAX, OIMCAHHHX B

HacTodlumeM IOOKYMeHTe. B IOaHHOM OTHOIEeHWM, cJienoyeT OTMeTUTL, UTO
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nJis aHAJIUTUUYECKUX TexXHOJIOTUN, KOTOPHE OTIMCAaHE HIWXE,
CaMOIIpUKJIeMBaKIasaCcsa IIJIeHka He o0d3aTeJIbHO OoJDKHa OoO0eclleuMBaTh
[IoKaszaHusgd QaKTUUECKOT'O HOaBJIeHUS, IIpujlaraeMoI'0 TKaHBI K ILJIEHKe.
BmecTO 2TOTO caMOIIpUKJIIeUBawasac g [IJIeHKa OOJDKHA TOJIBKO
oBecrieurBaTh IIedyaTHOe MU300paXeHUe, IpelcTabJidpllee KOHTAKTHYIO
[IOBEPXHOCTL, KOTOPYK 00pas3ylT BECTYIE TKaHM.

[0050] [IamBjyeHue, TIpujaraeMoe Kk TIepBo¥ 1mauTe 304 1pu
bopMMpPOBaHUM OTIIeUaTka TKaHM 312 Ha CcaMOoIpuKJIeMBawmeMcsa IIJIeHKe
314, MOXeT  BHOMpaTbCA TakKuM ofOpasoM, UTOOH  MOIEJIMPOBAThH
OaBJIeHMe, KOTOpOe puiaraeTcsd K IIOJIOTHY CO CTOPOHH TKaHM 312 B
dbaKkTUMUECKOM IIpOollecce UM3TOTOBJEeHMA OyMaru. To ecTb MOXeT
MCIOJIL30BATHLCA Hacoc 308, uTo®H co3HaBaTh Ha IIepBoM auTe 304
naeJieHUe (n3MepsgeMoe IpeobpaszoBaTeieM) , KOTOpOe MOoIOeJiMpyeT
oaBJIeHMe, KOTOpOe MpuiiaraeTcsd K IIOJIOTHY CO CTOPOHH TKaHM 312 B
Ipollecce M3TOTOBJEeHMA OyMarmM. B mnpollecce M3TOTOBJIeHMA OyMarwu,
KOTOPHM ONMCHBAaeTCd BHIME CO CCHJKOM Ha our. 1, MoIeJMpyeMoe
IoaBJleHMe TIpencTaBjisgeT coboM IaBJeHMe, KOTOpoe IIpuiaraeTcd K
[IOJIOTHY CO CTOPOHH TKaHM 48 B aMepMKaHCKOM CYyIMJIEHOM OapabGaHe
68. B HeKOTOpHX cHIocofax M3TOTOBJeHUdA OymMaru, TakKMxX Kak
CIIOCOOEI, OIMCAaHHBE B BHIIEYIIOMAHYTOM TIaTeHTe CIIA N 7494563,
IoaBJieHMe, IIpuWjlaraeMoe K TIIOJIOTHY CO CTOPOHH TkKaHM 48, Kkak
NpaBUJIO, CcoCTaBjgeT nOpubinsuresbHo 600 GYHTOB Ha KBaIpaTHHEM
moM (4,137 MIla). COOTBETCTBEHHO, UYTOOH MOOEJIMPOBATEL STOT
crioco® WM3TOTORBRJIeHMS ©OyMaTlM, »aBJieHMe, cocTabjawomee 600 (oyHTOB
Ha KBaIpaTHEM mwouM (4,137 Mla), »OpuilaraeTcsa IHUIPaBJIMUYECKUM
HacocoM 308 x mepBou mymuTe 304, xorma OGopMUpyeTCcs M300paxeHUe
BEHICTYIIOB TkaHM 312 B caMoOIpMKJIIeMBawmeVcsa 1JeHke 314. Brulo
oBHapyXeHO, UTO oJs Taxkom oriepaluuu CpenHee OaBJIeHUE,
cocraragomee oT 10 mo 50 Mlla, wu3MepeHHOe ILJIeHKOM Prescale oT
KoMmaHuy FujiFilm, MOXeT ofecrneumMBaTE Xopollee M300paxeHMUe
BHICTYIIOB CTPYKTYPUPYKMEe TKaHM’.

[0051] CHoBa paccMmoTpuMm ¢ur. 5, rme Oymara 316 IelcTBYeT B
KauecTBe aMopTH3aTopa, UYTOOH YJIYUlMTE OTIIedaTOK TKaHu 312,
bopMMpyIIIMMCA Ha CcaMoIpMuKJeuBawmencs jeHke 314. To ecTp ByMmara

316 obecrieumMBaeT CXIVMaeMOCTDb " IJIaIIKYO ITIOBEPXHOCTE, TaKVM
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oBpasoM, yTo BRIC TYTIE TKaHU 312 MOTYT "morpyxarbcsa”’ B
CaMOIIpUKJIeMBaKIylCsa IJIeHKy 314, KOTOpasd, B CBOK OUepens,
bopMUpPYeT MMeKIlee BEHCOKOe paspelleHre Ku3o0paXeHue BHCTYIIOB Ha
caMOIIpUKJIeMBawmecsa IJieHke 314, CTpOUTeJIBHEM KapTOH U kKpadbT-
ByMara IOpelcTaBJIAT CcoOoM MIpMMepH TUIOB OyMary, KOTOopas MOXeT
MCIIOJIL30BATHECA  OJid ILJIeHkm 314, uTOOH  OB0ecleuMBaJiiCh 2TU
CBOMCTBA.

[0052] KayuykoBasg TIIOJIOCKa 318 co3maeT POBHYK KOHTAKTHYIO
[IOBEPXHOCTD oJsa OTIOPEH TKaHU 312. CorJjiacHO BapraHTaM
OCVyIeCcTBJIEHUS HacToOAmeIo n300peTeHUd, [IJINTEL 304 " 306
M3TOTOBJIEHH M3 METAJJIMUeCKOTO MaTepualla, TaKoI'o KaK CTalb.
HamboJjiee BepOATHO, UYTO CTajlbHaAd IJIMTa COIEPXUT HepOBHOCTH,
KOTOPHE yXyImamnT KadyecTBO OTIeYaTKa  BHCTYIIOB TkaHM 312,
CchoOpMMPOBAHHOTO IIOCPeICTBOM cCcaMolIpMuKJeuBawmencs Oymaru 316.
OmHako Oymara 316 ¥ Kayuyk 318, KOTOPHE MWCHOJNB3YITCS MexXIy
mmmravm 304 m 306, a Takxe cCcaMOIpPMKJIeMBawmasacsa IJleHka 314 wu
TKaHbk 312 obecrneumBapT OOJIee POBHYK KOHTAKTHYK IIOBEPXHOCTHL, UeM
[IOBEPXHOCTM MeTajummueckux mauT 304 m 306, M B pe3ylbTaTe 3TOTO
YJIIyUlle HHEE n3o00paxeHmns bopMUpPYIOTCH Ha CaMOIIPUKJIEMBAKMENC A
IeHke 314. CoelUMaJIMCTH B HOaHHOM oOOJIaCTM TEeXHMKM IIOHMMAKT, YTO,
B KauecTBe aJlIb TepHaTUBH], MOTYT MCIIOJIE30BaTLCHA opyrue
KOHCTPYKLUMOHHEE MaTepHraJlel BMecTo Oymaru 316 u kaydyka 318,
uyTOOHE OO0ecCleuMBaThb POBHEE IIOBEPXHOCTM Mexny Imrtamm 304 um 306
neuvaTammero ycrponcrea 300.

[0053] CorJylacHO IOpyI'MM BapMaHTaM OCYIEeCTBJIEHMS, OTIIeUaTOoK

BEICTYIIOB TKaHM IIoJjiyyaeTcd Ha MaTeprnalax, KOTOPEE He
IIpenCTaBJIART cobomn CaMOIIPpMRKJIIEMBaKMaAaACHd IIJIEHKY . Eme OIIMH
HpMMepHBIﬁ MaTepHral, KOTOpBIIZ MOXeT MCIIOJIE30BaTbECA IJI4d

bopMUPOBaAHUSA  OTIIEYAaTKOB  TKaHU, OpencraBJgeT coboM  BomeHasd
Bymara. OTIedyaTOK KOHTAKTHOM IOBEPXHOCTM TKaHM MOXeT OHTh
V3T OTOBJIEH Ha BOIleHOM [IOBEPXHOCTHU [IOCPenCcTBOM pVXKa T A
KOHTAKTHOM IIOBEPXHOCTM TKaHM K BomeHow OyMare. OTIedyaToOkK Ha
BomeHOM OyMare MOXeT OHTL MITOTOBJIEH C MCIOJIbE30BaHMeM I1mT 304
n 306 B mneuarTawmeM ycTpo¥cTBe 300, KOTOpOe OINMCAHO BHIIE, WJIU C

VCIIOJIE3OBaHMEM IJINT B OIPYITHUX KOH(]_)I/II‘ypaLU/[HX . OTreuyaToK Ha
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BomeHOM OyMaTre MOXHO 3aTeM aHaJIM3MPOBaThL TakuM Xe crnocoboM, Kak
OTIIeYaTOK Ha CaMOIpMKJIeMBaKIeNcsa IIJIeHke, kKak OyIeT OIMCaHO
HWXE .

[0054] dur. 6A-6D NIpencTaBJIAgAnT [IPMMEPEL OTIIEYaTKOB
BEHICTYIIOB, CcOOPMMPOBAHHEIX  Ha CaMOIIpPUKJIIeMBAKIMENCs  IIJIeHKe c
MCIIOJIb30BaHMEeM IIedaTakmero YCTPOoMCTBAa 300 OJIS  KOHTaKTHHX
IoBepxHoCTeM. Ha DTHUX OTIeuaTKax MOXHO Ha®JIoIaTh OTJIUMUMTEJIbLHBE

@OpMH M PUCYHKM BEICTYIIOB TKaHM. Kak obcyxmaeTcsd BBIIe, BHCTYIIE

O@paBYDT KOHTAaKTHYIO TIIOBEPXHOCTDb IOJI4d TKaHIM. CiiemoBaTeJIbBHO,
MeKnmme BEICOKOE€E pPaspelmeHe OTIIeYaTKM BEICTYIIOB Ha
CaMOHpMKﬂeMBaDmeﬁCH IIJIEHKE, Tarue Kak OTIIeYaTKIl,

OPOMJIIIOCTPUPOBAHHEE Ha OuUIr. 6A-6D, ob6eclneuMBanT IIPEeBOCXOIOHOE
npencTaBJIeHMe KOHTAKTHOM IMNOBEPXHOCTUM TKaHMU.

[0055] Iajee OyImeT oIMcaHa CcHCTeMa IOJd aHaJlM3a OTIedaTKOB
BHICTYIIOB, TakKMX KaK OTIeduaTKM, IPOMJLINCTPUPOBaHHEHE Ha ¢our. O6A-
6D. B @OaHHHEX YCJIOBUAX TIpadruecKMi aHaJIM3 OCyMecTBJISeTCcda Ha
TPaIMLMOHHOY KOMILIOTEPHOW cucTeMe. Takasg KOMIbTepHas CcUucTeMa
BKJIIOUAET XOPOMO M3BECTHHE KOMIIOHEHTEH, TaKue Kak, II0 MeHbIlen
Mepe, OIMH KOMILIOTEPHH IIpolleccop (HampuMep, OJOK LeHTPpaJIbHOTO
opolieccopa WJIM  MHOXecTBO OJIOKOB  IIpolleccopa), K KOTOpOMY
IpUCOEeNVHAETCSA KOMMYHMKAaIMOHHA A MHOpaCcTPpyKTypa (Hampumep,
KOMMYHUKALMOHHAA MMMHa, I[IepeKpecTHOe JIMHeVHOe VYCTPOMCTBO WM
cerh) . Clenyomui KOMIIOHEHT KOMILIOTEPHOM CHUCTeMH IIpelcTaBJigeT
cofo¥ IOUCIJIEVMHEM MHTepderc (MaM OpyToM BHXOOHOM MHTepdemc),
KOTOPHM HaIpaBJigeT BUIeoIpaduUuecKre, TEeKCTOBHE U IpYyI'Me OaHHBE
0JIS IOeMOHCTpaluM Ha IUCILJIeMHHM SkpaH. KoMobioTepHas CcuUcTeMa
MOXEeT HOOIOJIHMTEJIbHO BKJIOUATL TakKMe OOLBUHEEe KOMIIOHEeHTH, Kak
KJIaBMaTypa, KOMIIbIOTEePpHAa A MBINE , ollepaTUBHOE 3aroMMHaKIee
YCTPOMCTBO, XeCTKMM OMCK, CMeHHOe 3aloMuHaplee YCTPOMCTBO,
CeTeBOM MHTepdeVc M T. I.

[0056] Ha mepBOM cCTaIuMM aHaJlMsza OTIedaToK KOHTaKTHOM
Jiomanm BHICTYTIOB TKaHU npeobpasyeTcsa B MallHOUMTaeMoe
nzobpaxeHre C MUCHOJIL30BaHMeM (QoTocKaHepa. PoTocCKaHep J0OOOTO
TUIIa MOXeET VICIIOJIL30BATHLCH 0JIs CoBIaHug MallMHOUMTaeMOT' O
nz3o0bpaxeHrsa; OOHAKO OBJIO OOHapyXeHO, UTO (QOTOCKaHep, Y KOTOpOTO

paz3pemeHre COCTaBJIAeT, II0 MeHblmeM Mepe, 2400 Touek Ha oM (94
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TOUKM Ha 1 MM), OOecClleuMBaeT XOopollee M300paxeHMe IJIA aHajlu3a.
Ij1a DaHHOTO pa3pelleHUsa IIpM CKaHMPOBaHUM M300paXeHUd IIpolpaMMa
aHaJmsza n300paxeHUN MOXET [IPUMEHATE TOUHHM Macmrad K
n300paXxeHnn, ¥ OyIeT MCIOJILE30BaTLCA TOUHOE CKaHMPOBaHME IJiA
BEUMCJIEHUS IIOBEPXHOCTHHX XapaKTepUCTUK CTPYKTypUpyllel TKaHU
(kak OymeT OIMCaHO HIXe) .

[0057] CkaHupoOBaHHOEe WM300paxXeHMe MOXeT COXPaHATbCS Ha

IIOCTOAHHOM MallMHOUMTaeMOM HOCHUTeJIe B ILeJIdX YIIPOIeHMA aHall3a,

ONMMCAHHOTO HWXe. TepMuH "MNOCTOAHHHN MallMHOUMTAEMHN HOCUTEJL”,
KOTOPHIM  MCIOJb3YEeTCsS B HaCTOAMEeM IOKYMeHTe, BKJIOUAeT BCe
MallMHOUM T a EMEE HOCUTEJIN, 3a UCKJIIOUeHVIEM [IepexoOHOTO
pacrnpoCTpaHAnIe0Cs cuTHaJa. [TpUMepHEE [IOCTO AHHEIE
MallMHOUMTAaEeMEEe HOCUTEJM NPelCTaBJgloT CcoO0M XeCTKUM IOUCK ¥/Wianu
CMeHHOEe 3aloMMHaKIee YCTPOMCTBO, B KauyeCcTBe KOTOPOTO
MCIIOJIL3YEeTCI MATHUTHEY IMCK, MAaTHMTHAaA JIeHTa, ONTUUYECKUN IVCK U
T. IO.

[0058] CkaHMpOBaHHOe M300paxXxeHMe, a TakXe XapaKTepUCTUKU
CKaHMPOBAHHOTO M300paxeHMs KOHTAKTHOM IIOBEPXHOCTM,  KOTOPHE

OoIipeneJiAnTCA C HMCIIOJIE3OBaHMEM TeXHOHOPMﬁ, OIIMCAaHHEIX HMXe, MOI'yT

OLITL CBA3aHEl C 0a30¥ m»aHHHEX. TepMuH "6asza  »aHHBEX', KOTOPHI
UCIOJIb3YyEeTCs B HaCToAmeM IOOKyMeHTe, O3HauaeT CcoOpaHHEE IaHHBE,
OpTaHM3OBaHHEHE TakyM o00pa30M, UYTO KOMILITepHas IpoTpaMMa MOXeT
OLICTPO BHOMPATL XeJjlaTeJIbHEEe MHOOPMALMOHHEE SJIEMEHTH, KOTOpPHE
cocTaBasgT 0as3y @OaHHHX. [IpyMep [OpencTaBiseT coboi cucrTeMa
bopMUpOBaAHUA bansos. CorJjiacHO HEKOTOPEM BapMaHTaM

OCYIIeCTBJIEHNI, TepMuH "Hasa HaHHHX” MOXeT MUCIOJL30BATLCS B

KaueCTBe COKpalleHMd TepMMHa 'cucTeMa yIpaBlieHMs 0as0yM HaHHBX .
[0059] B 1mesgdax ocyiecTBJIEHMA KOJIMUeCTBEHHOTO aHaJiM3a
CKaHMPOBAHHOT'O II€YaTHOT'O M300paXeHMA MCIOJb3yeTCd Ipol'paMMa IJid
aHalM3a UM300paXeHMM B  OTHOUWEHMM CKaHMPOBAHHEIX M300paXeHUN
BEHICTYIIOB  TKaHWU. Takasg OpoT'paMMa IOJS aHajlu3a M300paXeHUM
pa3paboTaHa, HalpuMep, C KOMIBKTEPHEM IIPOTpaMMHBEM ODeClledueHMEM,
KOTOpoe oOpabaTeBaeT Tpaduueckre M300paxeHMs. OIMH IPUMEpP TaKoM

pPaspaboTKM KOMIIBITEPHOTO MIPOTPaMMHOTO ofecledueHMs IIpeIncTaBJIsgeT

cobort MATHEMATICA® ot xomnaHum Wolfram Research, Inc. (llamMnemnH,
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mraT WianuHovc, CIIA). Kak ©OyIeT oOIMCaHO HWXe, IOpoTrpaMMa OJIid
aHalMza M300paXeHuM MCIOJB3YeTCsa IJId ONpellel]IeHHOW MIOeHTUOMKAaLUU
BEHICTYIIOB B TKaHM Ha [IeYaTHOM M300paXeHUM CTPYKTYPUPYKRIENW TKaHU,
M IOPpU M3BECTHOM MacCHITabOMPOBAHMM IIeUaTHOTO M300paXeHMd TKaHMU C
IIOMOIILID MHpOTpaMMH IJIS aHajlu3a MK300paXeHUM MOXHO  BHUMUCIATH
pasMepH BEHCTYIIOB U OLIeHMBATL pPa3Mephl yIUlyOJIeHUN.

[0060] TIlpm aHaJdM3e CKaHMPOBAHHOTO M300paxeHMsa oOJIacThb
JI060T0 pasMepa, KoTOopad BKJIOUAET MHOXECTBO BHICTYIIOB u
yIIIyOJeHu, MOXeT MCIOJB30BaTLCA B 1LeJaxX aHalu3a, OIMCAaHHOTO

HIDKE . CorJlacHO KOHKPETHBEM BapuaHTam OCyIeCTBJIEHUL, OBLJIO
oOHapyXeHO, UTO HuMekmas pasMeps 1,25 movMva x 1,25 monMma (31,75

MM X 31,75 mMm) ob6inacTe u300paXeHMHA TKaHM OODeClleuMBaeT XOPOUY
OlleHKY CBOMCTB, TaKMX Kak pasMepH YyIJIyOJeHMM, C MCIOJb30BaHMEM
TexXHOJIOTUM, OIMCAHHHX B HacCTOAmeM IOKyMeHTe. B uWacTHOCTM, OBUIO
OoOHapyXeHO, uTo Korma bopMupyeTCda n3obpaxeHne, VMepiee
paspemenue 2400 Touexk Ha movM (94 ToukM Ha 1 MM), KOTOpoe
obcyxImaeTCcsda BHIle, M OJ4 aHalM3a MCIOJIbE3YyeTCsa MMeKrllas pas3MepH
1,25 moMma x 1,25 gorMa (31,75 MM x 31,75 wmM) obJjlacTb
n3o0paxeHus, MOXeT OBITB OCyIeCTBJIEHO Xopolee onmcaHue
KOHTAKTHOM IIOBEPXHOCTM. PasyMeeTcsd, IOpyToM BHOOP paspelleHUd
u/ Ui obJlacTU MOXeT Takxke o00eClleuMBaTh XOpPOolMe pes3yJbTaTH.
[0061] dur. TA-TE  WLIOCTPUPYIT cramuy  UOeHTUOUKaLUM
BHICTYTIOB B YBeJIMUeHHOM yacTu CKaHMPOBAHHOTO n300paxeHnH
oTIedvaTKa C MCIOJbB30BaHMEM IMOIPOTpaMMH MOJIS aHaJlM3a M300paxeHUl.
CHavaJla, KaK I[OIpOWJJINCTPUMPOBaHO Ha ¢our. 7A, yBeJMUeHHasd UYacThb
n300paxeHns 600 paccMaTpMBaeTCH Ha OVCIJIEeMHOM SKpaHe
KOMIILIOTEePHOM CUCTEMEH, B KOTOpOM paboTaeT aHaJIMTHU4YeCKasd
nporpamMMma. M3o0paxeHne 600, KOTOpoe MOXeT QOPMUPOBATHCSA C
VICTIOJIE 30BaHUEM neyaTHOM TexXHOJIOTUN, OIIMCaHHOM’ BHIIE,
opencTaBJgeT BHEHCTYOH 602. Hapsanoy ¢ MCIOJNb30BaHMeM Hu300paxeHUd
600 B aHaJIMTUUECKOM MIpoTIpaMMe, B aHaJUTHUUECKYID OpoTpaMMy MOXHO
BBOINUTL MacmTabupoBaHue uszsodpaxeHms 600. MoxHO BBOIMUTL, Takoe
MacmrabupoBaHMe, COCTaBJdKMee, HalpuMmep, Kak 2400 Touek Ha OOUM
(94 Touxkm Ha 1 MM), IO KOTOPOMY aHallMTHUUeCcKas IIpol'paMMa MOXeT

IpMMeHAThL MacmTad (SC) K uszoOpaxeHur  600. AHanmuruueckKasd
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nporpaMMa 3aTeM MCIOJb3yeT BTOT MacmTad® OJIS BHUMCIIEHMS pPasMepOoB
Y IIOJIOXEHWM BECTYIIOB, Kak OINIMCAaHO HMXe.

[0062] Qur. 7B wmu 7C OpencTaBJfgnT CTaluM UWIEeHTUOUKALIUNA
KOHKPETHOTO BEICTYTIIa 602A c VCIIOJIE 30BaHUEM aHaJUTUUECKOM
oporpaMMel. BreicTyn 602A [nepBOHaAuUalJlbHO BHOMpPaeTCcs Ha OCHOBe
CBOEI'O IIOJIOXEeHMSA B LeHTpe O0O0JIaCTU YBeJIMUeHHOTO M3obpaxeHusa 600.
Ha sToM cTamuu, IOIpUMeHIeTCs OPUOMKeHHHM KOHTYP BHCTyIna 602A.
IPSIMOYTOJIBHEIM KOHTYP 604, KOTOPHM MOXEeT COXPaHATb (QopMy B
aHaJIMTUUECKOM TIpoTpaMMe, IIepBOHAUAJIBHO CTPOMTCS BOKPYI BHCTYIIA
602A, dYTOOB HayvaThk IpPOLEecC UIeHTHUIUKALMM BHCTYINa. JVcxooHasd
bopMa MOpPAMOYTOJIBHOTO  KOHTypPa 604 mMoxeT 3aTeM IIOCTEIIeHHO
YTOUHATLECH, UYTOOH COOTBETCTBOBATH (opMe BEHCTymna 602A, Kak
NIPOMJJIDCTPUMPOBaHO Ha ¢ur. 7C. B »ToM ciydae KOHUE 606 m 608
V3MEHART QOpMY, CTaHOBACE OKPYIJIEIMM, M, TaKuMM oO0Opas30M, OHUu
TOUHEE COOTBETCTBYOT KOHIIaM  BHCTYIIa 602A. XoTd ®»TO  He
OPOMJIIOCTPMPOBAHO Ha UepTexe, MOXHO [IPOM3BOOUTL IaJlbHeumue
YTOUHEHUS KOHTypa BeHCTyna 602A @©§o Tex IoOp, IoKa He OyIerT
[IOJIYYEHO  JOCTAaTOUHOE COOTBETCTBUE. Takre  yTOUYHEHMS  MOXHO
OCYMEeCTBJIATEL I[IOCPEICTBOM HOaJIbHEeMmeIo YBeJIMUeHMsa U300paxeHUd
600.

[0063] Kak HOpOMJLIIOCTPUPOBaHO Ha o¢ur. 7D, I[IOcCJe TOoIro, Kak
BHICTYIlI 602A omHpenejiseTcd KOHTYPOM, CTPOATCHA HalpaBJidolMe JIMHUU
610 m 612. Kaxmas M3 HaOpaBJagomMx JuHUM 610 m 612 cTpouTcHd
TakuM o006pasoM, UTO OHa I[IPOXOIMUT uUepes3 LeHTp BeHCTyHna 602A wu
najee IOPAMOJIMHEMHO IIPOXOIUT uUepes LeHTPH IOPpYIMX BHCTYIIOB.
CilenyeT OTMETUTH, UTO HalpabJdwomme JuHMM 610 m 612 Takxe
IIPOBOOATCA TakKuMM o0pa30M, UYTO OHM He IepecekaknT objlacTM, T'Ie B
TKaHU obpas3ywnTcsa y1oJIyBJeHu4d, KOTOPHE, Kak M3BECTHO,
COOTBEeTCTBYHT ofOJlacTaM MexIny TIpylllaMu BHCTyNOB. Korma cCcTpodTcs
NpaMele HalOpaBJgwomue JmHMM 610 m 612 Mexnoy ILeHTpaMM BHCTYIIOB,
5TY HallpaBJjdomme JmHMM 610 m 612 He HepecekawT 00JacTb
YTUIyOJIeHUY, KOTOpHe o00pas’yiTcd MexXIy BHCTYIIaMM.

[0064] TlocJye HOCTpOeHMSA HalOpabJasommx JuHuy 610 m 612, Kak
IPOUJUJIOCTPUPOBAHO Ha o¢our. 7E, cCcTpodTcsda Clelyllre HallpaBJIgolMe
JMHUM . OSTM HalpaBJIdOIMEe JIMHUM CTPOATCA TaKuMM Xe ofpasoM, Kak

Halpabkjawomye JurHMM 610 m 612, T. e. OHM I[IPOXONAT UYepe3s LEHTPEH
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BHICTYIIOB M He I[IPpOXOOAT dYepe3 o0JlaCcTM, B KOTOPHX 00pa3ynTcd
yIIyOJeHnd. UTOOH CONEeMCTBOBATE npolieccy IIOCTPOEeHUA
HaNOpapBJAgRIUX JIMHUM, MOXHO MCIOJIBE30BaTLCA MeHbllee YBeJIMUeHUE.
[locpencTBOM HalpaBJAOIMX JIMHUM, I[I0 CYNEeCcTBY, YyCTaHaBJIMBaeTCHd
CUCTeMa KOOPIMHAT IJid IIOJIOXeHUM BHCTYIIOB. TakuM of6pas3oM,
aHaJIMTHUUYeCKasa IIporpaMMa, MOXET Telepb OINpemNelIATh pas3sMep UM QopMy
BHICTYIIOB Ha OCHOBe KOHTypa M MOXET OIpeleliAiTh IIOJIOXEHUHA
BHICTYIIOB KaK 3aJaHHBEIX TOouKaMu, I'IOe IIepeceKalnTCsa HallpaBJigolye
JuHum . KpoMe TOTO, B aHaJUTHMUECKYK IIpoTl'paMMy BBOIOUTCS MacmTad
SC wm3obpaxeHua 600. CiemoBaTeJIbHO, aHaJUTHMUeCKas IIpol'paMMa
MOXEeT IIPMMEHATH Macmrad® K KOHTYpPY BHCTyla 602A M K IIOJIOXEHUK
BHICTYIIA, UTOOE  BHUMCJIATE  QaKTUUYeCKMe  pasMepbl BHCTYIIOB U
paccTosaHMsa MexOy HuMM. Kpome TOro, CcJjlegyeT OTMeTUTL, UYTOo
aHaJluTH4UeCcKas IIpol'paMMa MOXeT BHUMUCIATE UYacTOTy HallpaBJIAKRIINX
JIVTHUM Kak UMCJIO nepeceyeHUn HanpaBJgapmen JIVTHUW 610
HallpaBJARLIYMKY JIMHKMAMM 612 Ha eIMHUIY IJMHEL. 4YacToTa KaXIoI'o
MHOXeCTBa HalpaBJagomMx JuHUM 610 m 612 0OyHmeT MCHOJB30BaTHLCH B
BHUMCJIEHMAX CBOMCTB TKaHM M B OPYI'MX aclekKTaxX HacCTodmeTo
n300peTeHMd, Kak OyIeT OIMCaHO HUXe.

[0065] CiemyeT OTMETUTHL, UYTO, KaK IIPOWJUILCTPUPOBAHO Ha
bur. 7D m T7E, BCe BHCTYIH UMeET NPUOIU3UTEJEHO OOVMHAKOBEIM
pasMep, M BCe OHM MMEeT NPUOJIM3UTEJIBHO OOMHAKOBYH QOopMy, IpHUeM
BHICTYTIEL PasIesIgiTCcad PeTyJAPHEMM MHTepBallaMM BIOOJIB HallpaBJIAKIIMX
JVHUM . 2TO He [ABJISAETCS HEeOXMIOAaHHBM, I[IOCKOJIBKY OOJIBIMMHCTBO CETOK
0Jd OyMaronejlaTelJIbHHEX MallMH M3TO0TaBJIMBAKTCSA C BHCOKOPEIYJISPHBMU
PUCYHKaMM HMUTEeM, UM B pe3yJbTaTe 3TOTO IIoJydaeTCsad OUeHb BHCOKOE
CoTJlaCcOBaHMEe  pas3MepoB U IIOJIOXKEHMM  BHCTYIIOB. CorJyiacoBaHue
pa3MepoB, OGQOPMEL M IIOJIOXEHMS BHCTYIIOB OOeclleuMBaeT TOUHHE OLEeHKU
pasMepoBR U GOpM BCexX BHCTYIOB Ha KOHTAKTHOM IIOBEPXHOCTM TKaHU
Ha OCHOBEe eIOMHCTBEHHOI'O BHOPaHHOI'O BHCTyIla MWMJIM Ha OCHOBe
OT'PaHMUEeHHOT'O UYMCJla OlpeleJIeHHHX BHCTYIIOB, W TOUHad OLeHKa
pPasMepoB UM TIOJIOXEHUM  BHCTYIIOB MOXeT OHBTL IOOCTUIHyTa 0e3
onpenejieHUsa KaXOoI'0 BHCTyIa. PasyMeeTcsd, IOJd IOOCTWXEeHUA OoJiee
BEHICOKOM TOYHOCTM MOXHO MISHTHUOUUIMPOBATE O0Jiee UeM OIOMH BEHCTYII,
¥ KOHTYPH M HalpabBJidolMe JIMHUM MOXHO CTPOMTL B PAa3JIMUHEIX YacTaX

Mn300paxeHmd.
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[0066] Kak OpowJuiloCcTpUMpOBaHO Ha o¢our. 7E, HampaBJjdomue
JuHuM 610 wm 612 omopenesgrT MHOXECTBO DJIEMEHTapHBEX A4YeeK.
KoHkpeTHasa »JeMeHTapHasa fAYerka 613 [OpoMJJIoCTpMpOBaHa Mexnoy
oTpe3kKaMy HalpabBJjgomyx JuHuMM 610A, 610B, 612A, wu 612B. Ilo
CymecTBY, BJIeMeHTapHas suedka 613, IeMOHCTPUPYET MMHMUMAJILHBIN
IOBTOPAKMUNCS PUCYHOK TKaHM ¥ MaKCUMAJILHBM IONYCTUMHM pPasMep
yIJIyBJIeHn g . Ciemyer OTMETUTE, uTo, XOTSA TKaHb,
IPOMJIJIDCTPUPOBaHHaa Ha o¢ur. 7A-7E, uMeeT NOpuUOIM3UTEJIBHO OIVH
OCHOBHOM BEHCTYII Ha DJIeMeHTapHyl fuelky, IpyTMe TKaHM MOTYyT
MMeThL 0OoJiee uYeM OIOMH OCHOBHOM BHCTYI uW/MaM ©0oJiee UYeM OOUH
YVTOUHHEM  BEICTYII Ha  DJIeMeHTapHyl  AYelKy. HpyrMm  CJIOBaMu,
sJIeMeHTapHHe SYelKM, OolIpedeJleHHHe PHMCYHKaMM BHCTYIIOB, OyOyT
pasindyaTbCsa OJIS Pas3JIMUHBEIX PUCYHKOB TKaHM.

[0067] Kak MOTYT JIeT'KO IIOHMMATEL CIelUMaJIMCTE B OaHHOM
oBygacTu TEeXHUKH, HEKOTOPEE Wi  BCe n3 cTamuu, KOTOPHE
NIPOUJITIOC TPUP OB aHEI Ha our. TA-TE, MOTYT OCYmMECTBJIATHCSA
[IOJIE30BAaTEJIEM Ha OMCIIJIeVHOM DKpaHe, VI, B KauecTBe
aJlb TEPHATMBE, OHM MOI'yT OHTE aBTOMATU3MPOBAHH TakKMM 0O0pas30oM,
UTO OHM OCYIMECTBJIATCHA I[IPM BHIIOJHEHUM aHaJIUTUUEeCKOM IIPpOTPaMME.
To ecTb aHaJdUMTHMUeCcKasd IIpolpaMMa MOXeT IIpeldHa3HadvaTbCsa, UYTOOH
aBTOMATUUECKM UIOeHTUOUUMPOBATE BECTYIIH, KaK 3aTeMHeHHEe o0JacTu
nzo0paxeHul, CTPOUTHL KOHTYPEL BEICTYIIOB, a 3aTeM CTPOUTH
HalpaBJgoIMe JIMHMM Ha OCHOBE MISHTUOUUUPOBAHHHX BHCTYIIOB TaKMM
oBpa30oM, kKak OIMCAaHO BHIIE.

[0068] TIlocJyle TOTO, Kak MISHTHUOUMUUPYETCS BHOPAHHBI BHCTYII,
M TIOCJIE TOTO, Kak HalpaBJIAKMMe JIMHUM IIPOBOOATCH Uepes BHCTYIIH,
MOXHO BHUMCJIATL Pal3HoOOpas3HEle CBOMCTBAa TKaHM C MCIOJbL30BaHMEM
pa3sMepoB U IIOJIOXEHWMM  BHCTYIIOB, onpeneJIeHHHX  aHaJIUTHUUeCKOM
oporpaMMoM. IJIS BHIIOJIHEHUMS TaKMX BHUMCJEHMM OaHHHEe O pas3Mepax U
IIOJIOXEHVAX BEICTYIIOB MOXHO II€PeHOCUTL M3 aHaJUTUUEeCKOM IPOTPaMME
B TPaIMIMOHHYI IpoTpaMMy TabJIMUHBIX BHUMCJIEHUM, UYTOOHB BHUMCIATDH
CBOMCTBa TKAHU . [TpMMepHEIE orpeleJleHNHd, BHIIOJIHEHHHE
aHaAJIMTUUECKOM MNporpaMMOM, ¥ BHUMCIEHMS, KOTOpHEe CJedylnT U3

TakMx ONpelelIeHUM NPpOUJIIOCTPUPOBaHH B Tabjauie 1.
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Tabauiia 1

XapaKTepuCcTUKa TKaHU

OnpeneneHme/BqumcneHme

OnuHa BeicTyna (IB) ompenesyiseTcs Ha OCHOBE KOHTypa MUIEeHTUOMLUMPOBAHHOTO
OCHOBHOTO BHCTYNa MUIM MUISHTUIUMUMPOBAHHOTO YTOUHOTO
BHICTYIIa

ImpmHa BRICTyHna (IB) ompenesiieTCcss Ha OCHOBE KOHTYP MUISHTUOMLUMPOBAHHOTO

OCHOBHOTI'O BEHICTYIIa MWJIMN M,HeH'I‘M@I/ILLI/IpOBaHHOI‘O YTOUYHOTI'O

BHICTYIIA
YJacToTa HaOpaBJgomMUX | onpelesiseTcs Ha OCHOBe HalpaBJI SR JIMHWM ,
smHaum () IPOBEIEHHEIX UYepes BHECTYIIH
yacToTa l=yacToTa OIOHOTO MHOXECTBa I[apaJljielibHBIX
JMHMI (Ha OOUM MJIM CaHTUMeTpP )
YyacToTa 2=4yacToTa OPpyTroTo MHOXECTBa I[apajljiesibHBIX
JMHMI (Ha OOUM MJIM CaHTUMeTp )
Paguyc BaKpyIJIEHUS | onpelesiseTcss Ha OCHOBE KOHTYP MIOeHTUOMUMPOBAHHOTO
(r) OCHOBHOTO BHICTYIIA n/ UOeHTUOMUIMPOBAHHOTO
YTOUHOTO BEICTYIA; pPaIuyC SaKpyIJIeHUS [IpeOCTaBIISeT
coBol Mepy BaKpyIJleHMs, KOoTopas NpMMeHSeTCs K yIJlaM
OPAMOYT'OJIbLHEIX IIpeOMeTOB
[IJIOTHOCTH BHICTYIIOB | OIpenesiseTcs Ha OCHOBEe uMcjla OCHOBHEIX MM YTOYHHX
Ha BJIEMEHTAPHYIO | BEICTYIIOBR, MISHTUOMUMPOBAHHBIX B IIpelejax SYenKu
guemnky (IIB3S) (umcio
BHICTYIIOB Ha

BJIEMEHTAPHY SUelKy)

[nomanb BHICTYIIOB B | [IBOS OCHOBHEIX HUTeMN=IIB OCHOBHHX HUTel X B OCHOBHHX
BJIEMEHTaPHOM agevKe HMTell - ((2 X r OCHOBHEX HUTeM)?2 - T7T(r OCHOBHHX
(IB34) HHUTEeN) 2)
[IB3 yTouHBEX HUTeN=[IB VYTOUHHX HUTelM X JIB yTOUYHHX
HUTem - ((2 X r VYTOUHHX HUTel)?2 T(r YTOUHHX
HUTel) 2)
[lmoTHOCTD BBEICTYIIOB | F=yacTtoTa 1 X uwacToTa 2
(IIB) [IB OCHOBHHIX HUTeM=F x [IB3 OCHOBHHX HUTEMN
[IB yTOUHEIX HUTelN=F x [IB3f yYTOUHHX HMUTEN
[TonHasa KOHTAKTHAS | [JIomalb BHEICTYIOB OCHOBHBIX HUTeNM $%$=[IB OCHOBHHBX HUTEN
rJomanb BEICTYIIOB | x [IB3S OCHOBHEIX HMUTEMN

OCHOBHBIX MWMJIM YTOUYHBIX

[JIOMAalb BEICTYIIOB YTOUHHX HUTEN $=[IB yTOUHBIX HUTEN X

muTent (%) B3 OCHOBHEIX HUTEMN

OTHOCHTEeJNIbHAaA OKII=mnmnomanb BHICTYIIOB OCHOBHEIX HUTeNn %+mJomanb
KOHTaKTHasa Iomanb | BEICTYIIOB YTOUHEIX HUTEM $%

(KOHTaKTHada mJomanb
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BEICTYIIOB B IIJIOCKOCTU
I10 OTHOIEHNMIO K

Q

[IOJIHOM IjIomanu %)

Q

[lpoueHTHaA gosiga | Ol OCHOBHHIX HMTell $%=[IIBBS ocHoBHHX Huren / (IIB34
omany (JOII) OCHOBHBIX HUTeN+IIBOS yTouHBXx HMTel)] Xx 100

O  yTouHBIX HuUTel $%=[IB38 yTouHnx Huteir / (IIB34

OCHOBHHIX HUTeN+IIB3 yTouHHX HMTel)] x 100
OueHka moman | QIy=(1/ (uactora 1 x wuacTtora 2)) - (IIB34 OCHOBHBIX
yrayGnennsa (OIY) HuTen X [IB5 ocHOBHBEIX HuTelM) - (I[IB38 yTOUHBIX HUTEM X

1B yTOUHHBIX HUTEN)

[moTHOCTL yTUIyOJIeHnl | [[y=uacToTa 1 X yacroTa 2

(IIy) (uncio
YTy BJie HUM Ha
KBaIpaTHEI HOUM WJIMU

CaHTUMETP)

[0069] TxkaHB, OJI4 KOTOPOM OBUIO IIOJYyUYeHO wu30O0paxeHue 600,
BKJIOUAJIa TOJIBKO BECTYIH 602 Ha OCHOBHHX HUTAX. OIHakKO IOpyITue
TKaHM MOTYT BKJIOUATE BECTYIIEI Ha YTOUHEIX HUTHAX, TaKKe KaK TKaHWH,
IOJIS KOTOPHEIX OBUIM IIOJIYUEHB OTIedaTKM Ha ¢(ur. 6B m 6D. g TaKux
CeTOK, BECTYIIEI Ha YTOUHHEX HUTAX MOXHO MWIOSHTUOMUIMPOBATE C
VICIIOJIE 30BaHUEM KOHTYPHOM TeXHOJIOTUHA, OIMCaHHOM BHIIE, u
HalpaBJdgolMe JIMHMM MOXHO IIPOBOIOMTE Uepes YTOUHBEE  BHCTYIIH,
VCIIOJIE3Y A TEeXHOJIOTUI, OIMCAaHHYI BHIIE.

[0070] XoTd KOHTakKTHafd I[IOBEPXHOCTb TKaHM MOXeT  OHTb
omMcaHa C MCIOJb30BaHMEM OTIIeuaTKa BHCTYIIOB TKaHM, KOTOPHM
IIPOU3BOIUTCH, HalprMep, reyaTanM YCTPOMCTBOM 300 oJis
KOHTaKTHBIX IIOBepxHOCTEN, COTJIaCcHO OIpYyTUM BapraHTaM
OCYyMeCTBJIEHUS, M30DpaxeHMe KOHTAKTHOM IMIOBEPXHOCTM TKaHM MOXET
OBITH [IOJIYUYEeHO IPpYyIT'UM CIIOCODOM. AJIbTEPHATURY  M3TOTOBJIEHUIO
OTIIeYaTKa BEICTYIIOB TKaHM IpeIdcTaBjgeT coboy odoTorpadupoBanue
BHICTYIIOB TKaHM U [IOCJeOyKlee MCIOJE30BaHME OINMCAHHBEIX  BHIIE
opolelyp ¥ TexXHOJOTMM IJS aHalu3a M300paxkeHMs, IIO0JIYUeHHOT'O Ha
poTorpadmm. B IOAHHOM OTHOIWEHUM OBUJIO OOHAPYXEHO, UTO pa3pelleHue
boTorpadum, cocrTargagimee 2400 Touek Ha OouM (94 Toukm Ha 1 MM),
ABJISETCH HOOCTATOYHO BECOKMM, UYTOOH €TI0 MOXHO OBJIO aHaJIu3MpPOBaATH
C MCIOJIb30BaHMEM TeXHOJIOTMM, OINMCaHHBEX B HaCTOAMNEM OOKYyMeHTe.

[0071] TIlpuMepHasa o¢oTorpadmsa 700 yacTm OyMaronesiaTesIbHOMU
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TKaHM C BHCTYIIaMM OPOMIIJIOCTPpUpOBaHa Ha ¢ur. B8A, a pe3yJbTaTH
[IpVMEeHEeHM A OIIMCaHHOM’ BHIIE aHaJIUTUUYECKOM TEeXHOJIOTUN K
N300paXeHnn, I[IOJIydeHHOMY Ha ¢oTorpadmm 700, IpOMIIIIOCTPUPOBAHEL
Ha o¢ur. 8B m 8C. dororpadua 700 Ha oOour. SBA INpencTaBJIgIeT TKaHb
701 psapom c JuHeMkow R. Korma o¢oTorpadmsa 700 mnpeBpamaeTcs B
nz3o0paxeHre  OJ4d  MCIOJb30BaHMA B aHAJIMTUYUECKON  IIpoTpaMMe,
MacmTad oJisg n300paxeHns 700A  MOXHO BBOOUTHL Ha OCHOBE
choTorpadrporaHHOM JMHelkM R. To ecTb JuHelVka R Ha odoTorpadus
700 oBecrneumMBaeT MCXOOHYI MHOOPMAlMIO, Ha OCHOBAHMM KOTOPOM
aHaJlMTH4YeCKas IIpoI'paMMa MOXeT IIPpMMeHSAThH MacliTad® K M300paXeHMUD.
BriBemeHHOE n3o0paxeHme 700A BMeCTe C MacmTadoM SC
NPOMJUIIOCTPUPOBAHO Ha o¢our. 8B.

[0072] UToOH ONpelelIMTh pPa3Mephl M I[IOJIOKEHMS BHCTYIIOB Ha
n300paxeHnn, [IOJIY4YEeHHOM ns boTOoTpadUM TKaHU, TaKue xe
TeXHOJIOTMM, KOTOPHE OIMCAHH BHIE C MCIOJb30BaHMeM KN300paXeHUd
OoTIleyaTKa TKaHM, MOI'YT MCIOJB30BATLCA M B Cjydae ¢QoTorpadmn.
HanpuMmep, oOBeOeHHEM KOHTYPOM BHCTyI 702A ¥ HalOpaBJIgOMMe JMHUU
710 m 712 OpoWJUIRCTPUPOBaHEL Ha wM3oOpaxeHmn 700A Ha o¢ur. 8C.
VIMes @»aHHEE O pasMepax M IIOJIOXEHMSAX BHCTYIIOB M3 aHaJUTUUECKOM
OpOTPaMMEl, MOXHO OCYIECTBJIATL BCe M3 OIMCAHHHEX BHIIE BHUMCJIEHUN,
UTOOH ONMCaTh KOHTAKTHYK I[IOBEPXHOCTL  TKaHWU, KoTopada Ovula
choTorpadmporaHa.

[0073] OmnMcaHHEE BHIIE TEXHOJOTUM OOeCleuMBaKnT XOPOolYI
OlleHKY CBOMCTB TKaHM, B UYacCTHOCTM, KoTI'Ia O(QOPMHE 5BJIeMeHTAaPHEBIX
Ayeek, 0OpasOBAaHHHEX OTPpe3KaMM HaNpaBJIAOMUX  JIMHUM,  ABJISIOTCSH
IpakKTUUECKM IMNIPpAMOYTOJBHEMM. OIDHAKO B Tex CcJydasax, KkKorga OQOpME
BJIEMeHTapPHEX A4eex, oBpa30BaHHHX HallpaBJISRIVMA JIMHU IMU ,
IpenCcTaBJIbaRT cobon HeIlpAMOYT'OJILHEE napaJjuiiejiorpaMMel, MOXHO
MCIIOJIE30BATHCA aJIbTepHaTMBHAA TeXHOJIOIMA, KoTopas ofecleduBaeT
BoJjiee TOUHHE OIlleHKUM CBOWMCTE CeTOK. IIpuMep TaKOoW aJlbTepPHaTHUBHOM
TeXHOJIOTUM [IPOMJJINCTPUPOBaH Ha o¢uI. 8A, KOTOPHM OpedcTaBJgeT
n30obpaxeHre, IIOJIydeHHOe M3 (QoToI'padum I[IOBEPXHOCTM TKaHU C
MCIIOJIE 30BaHUEM ONMCAaHHOM BHIIE PO TP aMMEL 0JIs aHaJmsza
n300paxeHnn . Ha OaHHOM  UepTexe BJIeMeHTapHada aueMkKa 813
omnpeneyigeTcs OTpes3kKaMM HalpaBJadiommx JuHum 810A, 810B, 812A wu

812B. JJleMeHTapHada quemnka 813, KOTOPYI obpasynT OTpesKU
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HaOpaBagwomux JuHuit  810A, 810B, 812A wm 812B, wumMeeT QopMy

IIPakKTN4YEeCRKNA HeIlIpAMOYTIT'OJIBEHOT'O ITapaJjljiejiorpamMMa . B STOM
ITapajijiejiorpamMMe YyI'OJI 0 ollpemesideTcda y yIUula A, TIe IIepeceKalnTcd

OTPes3KM HalpabBJgommx JuHMi 810A u 812B, m Takoi xe yrojg 6
onpenejyigeTcda Yy yIJyla B, TI'Ie IepecekKawTCd OTPe3KM HalpaBJIAKIUX
JguHMiz  810B m  812A. SroT yroJs 60 MOXHO JIEIKO OIpenesaTh,
VICIIOJIbL3Y A nporpaMMy oJis aHaJmM3a n3obpaxeHu, Ha OCHOBE
Pa3JIMUHEIX YITJIOB OPMEeHTaluuM HalpaBJsgommux JMHMM. Kpome ToOTO,
oporpaMMa mOJIS aHajlu3a M300paxeHuM MOXeT Takke OIpenelisaThb
paccTogHMe MexIy OoTpe3kKaMM HalpaBJagomux JuHui 810A wm  810B

("paccTogume 1”) M paccTosHME MeXOy OTpe3KaMM HalpaBJIAOIUX JIMH/NT

812A m 812B ("paccroguue 2") Ha ocHOBe MacmTaba M300paxeHMd, Kak

OpaBUJIO, TakuM oO0pa30M, KakK ONMCAaHO BHIMe. 3Had OIpelelJIeHHBM
YyTOJI TIepeceueHus O, paccrogHuMe 1 U paccTogHMe 2, ILJOmanb
3JIeMeHTapHOM sgueMky  (II94) MOXHO BHUMCIMUTE C MCIIOJIb30BaHUEM
Jodon 3 dopMmyJH (1) M QopMyJIH (2) :

[158= (paccTogume 1/sin 0) x paccrosgHue 2 (1)

[158= (paccTosgume 2/sin 0) x paccrosHume 1 (2)

OopmyJiel (1) m  (2) BHBeOeHH M3 CTaHOAPTHOM OQOPMYJIE IJIA
BHUMCJIEHMSA IJIoManM IapajulejiorpaMMa, a MMeHHO: IJlomanb=IJIMHa
OCHOBaHMSA X BEHCOTa, Ioe paccTodHMe 1 WM paccTosgHue 2

MCIIOJIE3YyeTCA KakK BEICOTA IIapaJijiejiorpamMmMa, u TOT'oa OJIMHa

OCHOBAHUS BHUMCIIAETCA I[I0 CHMHYCY yIJla 0 um mpyroMy M3 pacCcTOSHUL
1 min paccTodHuUA 2.

[0074] Tabnuiia 2 OpencTaBjigeT [IPMMEPEL onpeneJIeHNUN,
BHIIOJIHEHHEIX aHaJUTUUYECKOM TIpOoTpaMMOM, ¥ BHUMCIEHWUM, KOTOpPHE
CJlenylT M3 TaKMxX OoNpeleJiIeHUM, KoTIa MCIOJbL3yeTCsd ajlbTepHaTMBHASA
TEeXHOJIOTMS Ha OCHOBEe BHUMCIEHMS IUJIOmManM >JIeMeHTapHOM SUelKU,
VMepmel QOopMy HeNpSAMOYI'OJIBHOTO IapalijieljijoIpaMMa .

Tabauiia 2

XapaKTepMCTI/IKa TKaHM OnpeneneHme/BqumcneHme

InrHa BecTyna (IB) onpenesisieTCcs Ha OCHOBE KOHTYP MIOSHTUOMUMPOBAHHOTO
OCHOBHOT'O BEHICTYIa WM UIOESHTUOUMUMPOBAHHOTO YTOUHOTO

BBICTYIIa

ImpmHa BeEICTyHDa (IIB) onpenesseTcs Ha OCHOBe KOHTYP MUISHTUOMLUMPOBAHHOIO
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OCHOBHOTI'O BRBICTYIIa WMJIN I/I,HeHTI/I(_}L)I/ILU/IpOBaHHOI‘O YTOYHOTI'O

BEICTYIIA
JacToTa HaNpaBJISOIKUX | onpeneigeTcsd Ha OCHOBE HaNpaBJISoOLNX JIMHUM,
gmuaun  (£) IPOBEIEHHBX Yepes BECTYIIH
yacToTa l=yacToTa I[IepBOTO MHOXECTBA IlapaJljielibHbIX
JIMHMM (Ha OOUM MJIM CaHTUMEeTp)
YacToTa 2=4acToTa BTOPOTO MHOXECTBAa IlapaJljelibHBIX
JMHMI (Ha OOMM MJIM CaHTUMEeTpP )
Yrosa nepeceueHmus | onpenendgercs Ha OCHOBEe HalpaBJISOMUX JIMHUM,
HaTpaBJI S0 X JIMHUM | IpOBEmeHHHX uUepes BBICTYIIH
(6) Ol=yros opueHTallUM MNEePBOTO MHOXECTBa [apalljlelibHBIX
JMHMI (TpadycoB)
02=yros opHeHTalMM BTOPOTO MHOXECTBa [IapallilelibHBIX
JMHMI (TpanycoB)
O=RAbs (61 - 02): yros mnepecedyeHud MexXIy IOBYMS
MHOXEeCTBAMM HaNpPaBJISOMMX JIMHANI
Pamuyc 3aKpYIVIEHUS | onlpenesigseTcd Ha OCHOBe KOHTYP MUISHTUOMUMPOBAHHOTO
(r) OCHOBHOTO BHICTYIIA n/ UOeHTUOMUMPOBAHHOTO
YTOUHOTO BHCTYIAa; pPaguyC SakpyIJIeHUS I[IpeOcTaBJSeT
coBol Mepy BaKpyIJleHMs, KOTopasd IpMMeHSeTcsd K yIJlaM
NP AMOYTOJIbHEX [IpelIMeTORB
[IJIOTHOCTD BEICTYIIOB | ollpemesiseTcsd Ha OCHOBE UMCJIa OCHOBHBIX MJIM YTOUHBIX
Ha BJIEMEHTAPHYK | BHICTYINIOB, MIOEHTUOMUMPOBAHHEIK B Ipenejiax Suyelku
guemnky (I[IB3S) (umcio
BEICTYIIOB Ha

BJIEMEHTAPHY SUelKy)

[lmomans  BEICTYIOB B | [IBSS] OCHOBHEIX HuTel=IIB OCHOBHEIX HMTe}l X OCHOBHOI IB
BJIEMEHTapPHOMN agevike | _ ((2 X r OCHOBHEIX HUTel)?2 — W(r OCHOBHBIX HUTeN)?2)
(IIB341) . .
IIB35 yToOuHBIX HUTeM=IB yTOUHBEIX HMUTel X B yTOUHBEIX
HuTem - ((2 X r YTOUHHEX HHMUTel)?2 - 7(r yTOUHHX
HUTel) 2)
[lmoTHOCTD BEICTYIIOB | [IB OCHOBHEIX HMUTeN=IIY X [IB35 OCHOBHHEX HMUTelN
(IIB) [IB yTOUHEIX HUTel =IIY x I[IB3{ yTOUHHX HUTEN
IlosHasa KOHTAaKTHAasd | [Jiomanb BHCTYIIOB OCHOBHBIX HMTeNM 3%=IIB OCHOBHHX HUTEeN
riomanb BRICTYIIOB | x [IB3S OCHOBHEIX HMUTEMN

OCHOBHBIX MWMJIM YTOUYHBIX

(%)

HUTEen

JIOMAalb BEICTYIIOB YTOUHHBX HUTENM $=[IB yTOUHBX HUTEN X

[IB3S yTOUHHIX HUTEN

KoHTakTHaga IJiomanb
BEICTYIIOB B IIJIOCKOCTMU
I10 OTHOIEHNMIO K

Q

[IOJIHOM IJIomanu %

OKIl=mjiomanb BHICTYIIOB OCHOBHEIX HUTEeNn $+mnJomanb

Q

BBEICTYIIOB YTOUWHBIX HUTEM %
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[lpoueHTHaA nosig | Ol OCHOBHHIX HMTell %=[IIBBS ocHoBHHX Huren / (IIB34
mmomany  (JII) OCHOBHBIX HUTeN+IIBOS yTouHEIXx HMTelt)] x 100

O yTouHHX HuUTel %=[[IB3 yTouHmx Huren / (IIB34

OCHOBHBEIX HUTeM+IIB3S yTouHEX HMTel)] x 100
OueHka mwIomany | OIy=(1/ (IIy) - (IIB9S OCHOBHHX HUTell X IIB3 OCHOBHHX
yrayGnennsa  (OIY) HuTern) - (B3 yTouHEIX HUTEeN X I[IB3 yTOUHHBIX HMUTEN)

[ImoTHOCTL yTulyBGseHui | [[y=uacrora 1 X [uacToTa 2 X sin 0]

(TIY) (umciio
YUy BJie HUM Ha
KBaIpaTHEI OOUM MWJIM

CaHTUMETP)

[0075] CilenyerT OTMETUTE, yTo, XOTH HEKOTOPHE nus3
XapaKTepUCTUK B Tabiulle 2 ONpenesidlTCad WM BHUMUCIAKRTCHA TaKKM Xe
crmocofboM, KakK XapaKTepUMCTHUKM, OIMCAHHEE Bhme B Tabauue 1,
XapaKTepUCTUKY IIJIOTHOCTM BHECTYIIOB, IIOJIHOM KOHTaKTHOM ILJomalu
BEHICTYIIOB OCHOBHEX M VYTOUHEX HMUTeM, OTHOCUTEJILHOM KOHTAaKTHOM
Jomany, TI[IPOLEeHTHOM OoJM ILJIomanaM, OLeHKM ILJIomalu YyIJyOJIeHUS
(IIY) ™ IIJIOTHOCTU VYVIUIYyOJIeHUM BHUMCIISTCS B Tabjauile 2 MHBEM
oBbpazoM, ueM B Tabimie 1. C yueToM OQOPMH BSJIEMEHTAPHHEX S4YeeK,
opencraBijdmerr coboM HeNpAMOYTOJILHEM IIapalljieJioTpaMM, D2TU MHEBE
BHUMCJIEHUA ofOecneuuBanT 0oJiee  TOUHEE OLEHKM XapaKTepUCTUK
TKaHU, KoTOopad uMeeT BJIEMEeHTapHEE SUYEeMKU B dbopwme
HENpSAMOYTOJIBHOTO IlapaJuiejiorpaMMa .

[0076] IDajiee dynmeT onmcaHa TeXHOJIOTUSA BHUMCJIEHNU A
20PeKTUBHOTO obweMa yIJIY BJIe HUM CTPYKTYPUPYIIOIEN TKAaHN.
SbPerTUBHEM o0O0BbeM YIJYOJIeHMS IMIpelcTaBJisgseT coboM IIpoM3BeIeHUre
Jiocmann TMIOIIEPEYHOT O ceueHMs yIIIyOJIeHM Ha [IOBEPXHOCTHU
CTPYKTYpUPYRIEeY TKaHM (T. €. MeXIOy IIO0BEePXHOCTAMM BHCTYIIOB) U
TJIyOMHE yTUlyOJIeHMd, B KOTOPOEe ILeJUINJIO3HEE BOJIOKHA B IIOJIOTHE
MOTYT TII€EPEMEmMAaTLECAS B TEUeHMe IIpollecca WM3TOTOBJeHMa OyMaru.
[IJomalb IIOINepedHOTO CeueHMsa VYIJIYOJIeHMA IpedcTaBJgeT coBoM To Xxe
camMoe, KaK OlleHKa IJIicmany YyIulyOJeHMsa, KaK OIIMCaHO BHIIE B
Tabmmuax 1 m 2. TuybuHa yTJyOJeHUM CTPYKTYypPUPYIIEeN TKaHM MOXeT
ONIpelelIAThECA CJelynuM ofpas3oM.

[0077] dur. 10 opencraejgaeT YBEJIMUEHHYIO doTorpadmo
CTPYKTYypUPYIIEN TKaHU . C [IOMOIIEL 0 DTON doTorpadum u c

MCIIOJIE3OBaHMEM IIpoI'paMMEL IOJIA aHaJinsa MBO@paKeHMﬁ, ROTOpad
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ONMCaHa BHIIe, OIpelelIATCs YeTHpe BHCTyna Kl1-K4. Ilapajuesor'paMu
CTPOUTCHA TakuM o0Opa30oM, UTO OH COeOMHAeT BHCTyNH Kl1-K4, npuuem
CTOPOHEL IapaJjuiesiorpaMMa IIpOoBemeHE TakK, UYWTO OHM He IIPOXOOAT
dUepes o0OJacTe ymayoOJieHMda, KoTopad ofpasyeTcd MexXOy BECTyIIaMu
K1-K4. B TIOCTPOeHHOM IapajuiejilorpaMMe MOXeT OBTb I[IpOoBeIeHa
npoduiibHad HalpaBbJjdomad JaMHuAa PL, KoTopasa IIPOXOOMT OT BHCTYIIA
K1 yepes LIEeHTP yIUIyOJIeHU g 0o BEICTYIIA K3. [podmiibHasa
HamopabBJjggawomasa JuHuga PL  OyOoeT UCIOJbL30BaThbCA OJIA OlpelelieHUA
TJIYyOMHEL yTJIYOJIEHMA C MCIOJIb30BaHMeEM LMPPOBOTIO MUKPOCKOIa, Kak
ONIMCaHO Huxe. CllenyeT OTMETUTL, UTO NpodMIbHad HalpaBJIgnlad
JuHusa PL or BeCTyna Kl @mo BrHCTyna K3 OpoxoOuT uYepes3s LEeHTP
YIUIYyOJIEHUA . Kak oymetT OIIMCAaHo HUXe, TJIyOmrHa yIUIyOJIeHU A
CTPYKTYPUPYKIEN TKaHU ONpenesifeTcsa KaK TUIyOMHa B yTJIyOJeHUM, IO
KOTOpOU LIeJIJII0JIO 3HEIE BOJIOKHa MOTYT [IPOHUKATE B npolecce
WU3TOTOBJIeHUa OyMaru. B ciydae TKaHM, OPOMJJIOCTPUPOBAHHOM Ha
¢ur. 10, maxkcuMalJibHad IJIyOMHa I[IPOHMKHOBEHMSA BOJIOKOH HabJIaeTcsd
B LeHTpe yrjayOsieHud. CJemgoBaTeJIbHO, NpoduIibHad HalpaBJIgolad
JIMHVA MOXeT, B KadeCTBe ajIbTePHATMBE, IPOBOOMUTLCHA OT BEHCTyNa K2
0O BHCTyIa K4, npoxona depes LeHTp YIUIyOJeHUs, U ajJlbTepHaTUBHAaLA
npodmibHasa HalnpaBJigoma g JIMHU A MOXeT MCIIOJIE30BaATECHA oj4a
omnpenejieHUda IJIYOMHE yIUIyOJIeHMA, KaK ONMCaHO Humke. CHeluMaJIMCTHEL B
OaHHOM obJjacTu TEeXHUKNU TakKxe I[IOHMMAT, uTo pasJiMyHbe
CTPYKTYpUPYIIE TKaHU OyOoyT  UMEThb pasJIMUHEEe KOHOUIT'YpalLuUn
BEHICTYIIOB M YyTUIyOJIeHUM, HO NpoduJibHasa HalpaBJjfgwomas JMHUS MOXeT
OBITE JIETKO OolpeleljieHa IJIA Pas3JIMUHEIX CTPYKTYPUPYIMX CEeTOK TaKKM
Xe CIocofOoM, KaK IIpoouiibHad HalpabJidpllad JIMHUA OIpelelideTcsda Ha
¢ur. 10.

[0078] Qur. 11 npencraBJageT coboM Us0OpaxeHMe DKpaHa
OpOTpPaMMEl, MCIOJIBE3YyeMOW NJIS ONpeleJIeHVsa HOpoduid yIJIyOJIeHUd
CTPYKTYypUpPYKIen TKAHU IPOUJILIIIC TPUP OB aHHHM Ha bur. 10.
Vso0paxeHue »5sKpaHa OBJIO IIOJYYEeHO C MCIOJIB30BAHMEM LHUOPOBOTO
MMKPOCKOIIa VHX-1000, M3TOTOBJIEHHOT'O KOMIlaHMeM Keyence
Corporation (Ocaka, fAnoHmuda). Ha MHKpockolle OBJIO YCTaHOBJIEHO
OpUKJIagHOe IIporpaMMHOe oObecleueHMe VHX-H3M, Takxe [IOCTaBJISAEeMOe
koMIlaHuenn Keyence Corporation. MuKpoCKOOMUeCKOoe U300paxeHUe

YyIUIyOJIeHMa NIPOMJLIRCTPUPOBAHO B BepxHeM dYacTu omr. 11. Ha sToMm
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U300paXxeHnUM MOXHO JIeTKO BUIeTh BHCTYIH K1 m K'3 u yraydieHue
MeXIOy BHICTyIamMM. Omnpenejgomas 1JIyOuHy JmHMSA DL OpoBeleHa OT

ToukM D mo Toukm C, OpuueM oOlpenendnmas IUIyOuHy JmHMA DL

npoxXoouT uYepe3 BHCTYIH K1 um K3 u uepes uUeHTp yIayOJeHUS.
Onpenerngawnmas JIyOMHY JmMHMA DL OpoBemeHa TaK, UYTO OHa TeCHO
nIpmubInxaeTCAa K onpenesdgwmen nIpoduiib JIMHUU PL, KoTOopad
OpouJIIoCTpUpoBaHa Ha ¢ur. 10. To ecTb Ha OCHOBe HabJoIeHUA
olpenejyigomey TJIyOMHY JMHMM DL, TI[OJYUYEHHOM C MCIIOJIb30BaHMEM
n300paxeHrss BHCTYIIOB M YIVIYOJIEHUMM, KOTOopoe MNPOMJIJINCTPUPOBAHO Ha
our. 10, moap30BaTEJIE MOXET IIPOBECTHU ONpemeIAnmyl IJIYOMHY JIMHMA
DL. Ha MMKPOCKOIMYECKOM M300paXeHUM, IPOMUIJIJINCTPUPOBAHHOM Ha OuUI.
11, IprdeM olpenejdpmasa ITJIyOMHY JMHMA DL [OIpoXoOuT 4Yepes
oBJacTM, KOTOPHM COOTBETCTBYIOT BHCTYNH K3 m K'l u leHTpajbHad
yacThk YIUIyOJIeHUS.

[0079] MWcnoJnp3ysd TIPOBEINEHHYK OIpelelidnmyln TUJIyOMHY JIMHUAD
DL, MOXHO 3anporpaMMMpOBaTh HudpoBOM MUKPOCKOTI B LeJjax
BEIUMCJIEHUA IpodUIIb TJIY OMHEL YIUIyBJIeHU A BIOOJIb omnpenesgomen
TIIyOuHy JuHUM DL, Kak NPOUJIJIOCTPUPOBAHO B HMWXHeM dvacTu our. 11.
[Mpodusie yrayoOJieHMA MMeeT HaMOOJIbIIYyID BECOTY B 00JlaCTAX, KOTOPHM
COOTBETCTBYIT BHCTYNH K'3 u K'l, u npodusar omoycKaeTcsda OO CBOeM
MMHMMAJILHOY BHCOTH B lLeHTpe VYVIUIyOJeHus. IuyOuHa yIUIyOJeHUs
OIpelleligeTCa M3 OaHHOTO NpodUIId UM M3MepSaeTCsda OT YPOBHHA BECTYIIOB
K'3 m K'l, KOTOpHII OTMeuUeH JMHMEelM Ha Opoduie IJIyOMHE. Kak U B
ciydae JoOHX IOBYX BHCTYIIOB CTPYKTYPUPYRMEM TKaHM, W3MEPEeHHHX C
TaKoOM CTeleHbL TouHocTM, BeHcTynsl K3 m K1 He uMenT TOYHO
OOMHaKOBYK BHCOTY. COOTBEeTCTBEHHO, BHCOTa A OIpeleysgeTcsd Kak
cpeIHee 3HaueHMe MeXxOy BHCOTaMM MOBYX BHCTynoB K3 u K'1.
HakoHelr, JIyOMHa YIIJIYOJIeHU A onpenesseTcd B TOUKE
HENOCPeOCTBEeHHO Hal HauboJiee HUBKUM YPOBHeM IIpoduisa TUIyOuHH,
KOTOPHM OTMeuaeT JMHMA B Ha Opoduie TIHAyOuHE. Kak  OOJDKHE
I[IOHMMATb crielraJiC TH B OaHHOM obJjlacTuH TeXHUKH, TJIyOMHa
yIJIyBJeHrsa OT JIMHUMM A 10O JMHMM B OpuOIM3UTEJBEHO COOTBETCTBYET
YPOBHK YIJIYOJIEHMSA, IO KOTOPOIO LIEJJIJIO3HEE BOJIOKHAa B IIOJIOTHE
MOTYT  IIPOHMKATH B IIpollecce M3TOTOBJIEHUA fymMarm. Ciiemyer

OTMETUTL, UTO OOCYyXIaeMoOe BHIIe [IpoTl'paMMHOe oOO0eclneueHre VHX-H3M
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bopMMpyeT IOJIHHM OIPpOoOUJIb TJIYOMHEL M3 MHOXeCTBa Cpe30OB B
HalpaBJIEHMM TOJIIMHE TkKaHM. KpoMe Toro, cCjenyerT OTMEeTUTL, UTO
oJIa GopMHMPOBAHMA HNPOoOMIIA TUIYOMHEL IpOoTpaMMHOe ofbecredueHue VHX-
H3M wmcnojesyeT OQYHKUMID OUIBTpaluuy, UYTOOH CIJIaXMBaTh IIPpOQUIIb
TJIYOUHE, 00pas3ylomuicsa M3 CPe30B B HalpaBJIEHUM TOJIIVHE .

[0080] CiuenmyeT OTMETUTHL, UYTO M3MepeHHad IJIyOMHa yTJlyOJieHUA
OynmeT HEe3HaAUUTEJILHO U3MEHATHCHA npu rnepexone oT OIOHOTO
yIIIyOJeHMsa TKaHM K »OpyromMy. OODHakKo aBTOPH OOHAPYXMUIIM, UTO
CpeIHee 3HaAUeHME Pe3VYJILTATOB NATHM MBMEPEeHMM IJIYOMHH YIJIYOJIeHUS
IJISI CTPYKTYPHUPYRIel TKaHM obecleumBaeT Xopollee OIMcCaHue IJIYOMHE
YIUIYyOJIEHUA . CoOOTBETCTBEHHO, M3MepeHMa TUIYOMHB YIUIYOJIeHUMS B
HaCcToOAmMeM OOKYMeHTe U M3MepeHMsa, KOTOpHEe IIoJIyJalnTCsd Ha OCHOBe
U3MepeHuM TJIyOMHE YIJIYOJIeHMa, TakMe KaK IIJIOCKOCTHOM OOBeMHHM
MHIEeKC, IIPeOCTaBJAT cobolM cpelHMe 3HaueHUd pe3yJLTaToB IJA
IATY M3MEPEeHHHX YIUIYyOJIeHUM CTPYKTYypUpYIIel TKaHU.

[0081] C MCIIOJIbL 30BaHUEM BEIIEYIIOMAHY TEIX TeXHOJIOT UM
IJIOCKOCTHOV OOBEMHEM MWHIOEKC IJ4 CTPYKTYPUPYIIMX CEeTOK MOXEeT
JIETKO BHUMUCIATBCSH KakK OTHOCUTEJIEHas KOHTaKTHasd I[uomans (OKII),
YMHOXeHHasI Ha 520PeKTHMBHEM o00beM yIJjyOJjeHus (B50Y) M yMHOXeHHAas
Ha cCcTo, Ime 30V mOpencTapJigseT CcOOOM MNPOMUBBENeHMEe OlleHKM ILJIomaln
yoayoaenusa (OIIY) B TIpuUBeIeHHOM Bbie Tabiuile 1 ¥ M3MepeHHOM
TayOuHa yoayoGieHusa. Kpome ToOTro, IIJIOCKOCTHOM OOBEMHEM MHIEKC
HeNpAMOYT'OJIBHOTO napajujiejyiorpamMMa MOXeT BEUMCJIATELCSA Kak
OTHOCUTEJILHAA KOHTakKTHad JIomanb (OKII) , YMHOXEHHAad Ha
50bekTUBHEIM o00BbeM YIUIyOJeHusa (30Y) M YMHOXeHHas Ha CTo, IIe
3HaueHmud OKII m 350Y BHUUCIAKRTCA C MCIOJB30BaHME TeXHOJIOTUN
BHUMCJIEHMA ILJIOMAanM SJIeMeHTapHOM AYelKM, OpeIcTaBjgwnmer cobom
HeOpAMOYTOJILHEM IapajijiejiorpaMM, OpuueM 350Y BHUMCJISETCI Kak
IpOM3BeIeHMe OlleHKa Iuomanu yryojsenHusa (OIIY) B Tabiuile 2 BHIIE U
V3MEepeHHOW TJIYOMHHE YIUIyOJeHMsa. Himke OYIOyT OINMCAHH IIJIOCKOCTHOM
0OBEeMHEM MHOEKC M IIJIOCKOCTHOM OOBEeMHBEM MHIOEKC HelpAMOYTOJIBHOTO
napajiejiorpaMMa  OJ4 CTPYKTYPUPYKRIIMX  CEeTOK, MCIIOJIE3YEMEIX B
bopMoBaHMM abcopdbupyiommx OYMaXHHEX WM3OeJIMM COIJIaCHO HacCToAmeMy
N300peTeHN. Kpowme TOTO, HIDKE OynoyT ONMCAaHE ILJIOCKOCTHOM
OOBEMHE MHOEKC M IIJIOCKOCTHOM OOBEeMHBM MHIOEKC HelpAMOYT'OJIBHOTO

INapajiyiejiorpaMMa HJIA CPABHUMTEJIBEHEX CTPYKTYPUMPYKINMX CeTOK.
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[0082] [OOJTOBEUYHOCTEL TIpencTaBjigeT coboM eme OOMH BaXHHM
acriekT, KOTOPHM XapaKTepusyeT CTPYKTYPUPYIIYIO TKaHb,
MCIIOJIE3YEMYyK B IIpollecce M3TOTOBJIeHMHA OyMaruM. B  4YacTHOCTH,
KOHTaKTUpyKllasd C I[IOJIOTHOM I[IOBEPXHOCTL, KOTOPYK 00pa3ylnT BHCTYIIE
B CTPYKTYpPUpYmen TKaHU, rnonoBepraeTcs M3HOCY, KoT'ma
CTPYKTYypUpYyMas TKaHb MCIOJb3yeTcda B OyMaronesjlaTesIbHOM MallMHe.
V3HOC HOpoM3BOOUT »0deKT yBeJIMUeHMSI pas3Mep BHCTYIIOB, KOTOpoe, B
CBOI ouepelb, IIPOMBBOIUT 20PeKT YyBeJIMUeHUS KOHTAKTHOM ILJIomann
CTPYKTYypUPpYIEey TKaHM. B TO Xe camMoe BpeMsa, M3HOC TakKxe
OIPOM3BOIUT HOOeKT yMeHBIleHUsa of0beMa VYIUVIYOJIeHUI T[IOCPenCcTBOM
yMeHbleHVd TJIyOMHa yIuyoOJjeHusa. CJjemoBaTeJIbHO, KoT'la KOHTaKTHad
Jiocmanib YBeJINUYMBaeTCH, a JIyOrMHa — yIJIy©OJIeHMda  yMeHbIaeTCHd,
V3MEHHAITCH IIJIOCKOCTHOM 0O BLeMHBI VHIOEKC u VCIIpaBJIEeHHEMN
IJIOCKOCTHOM OOBEeMHBEI MHIeKC OJg CTPYKTypUpyolmeX TKaHu. OTU
V3MEHEHUS  ILJIOCKOCTHOTO 0BBEMHOTO VMHIOEeKCa ¥  MCIPaBJIEHHOTO
[IJIOCKOCTHOTO O0O0BeMHOTO MHIOeKca OyIyT BO3IEeMCTBOBATL Ha CBOMCTBAa
IoJIydaeMBEX B pe3yJibTaTe OyMaXHBEIX M3OeJUy, HalpuMep, IOCPeIaCTBOM
VM3MEHEHUSI pa3Mepa KYIoJIoODpasHHX CTPYKTYP, KOTOpPHE O00pa3ylnTCs B
[IOJIydyaeMblx OYMaXHEIX M3OeJIMAX .

[0083] ObpaboTka HaxXmadHOM OyMaTo¥ KOHTaKTHOM I[IOBEPXHOCTHU
CTPYKTYPUPYIMEN TKaHM OpencTaBjsgeT codbor 20QeKTUBHEM CIOCOoD
MOIeJIMPOBaHMUA MU3HOCa, KOTOPBIM IPOUCXOOUT Ha [IOBEPXHOCTHA
CTPYKTYPUPYIEY TKaHM B TeueHMe IIpollecca M3TOTOBJIeHUI OyMaru.
OmnpeneJieHHHE IJIOMANNM KOHTAKTHOM IIOBEPXHOCTM MOXHO oOpabaTHBaTb
HaxgauHoM OyMaroM B LeJIdxX MOIeJIMPOBaHMSA M3HOCAa Ha IIOBEPXHOCTHU
CTPYKTYpUPYOIEen TKaHU rmocye pa3JnyHOM IIPOOOJIKUTEJIBEHOCTHA
DKCIUIyaTaluuy  Ha fymMaromesaTeJIbHOM  MallMHe. SKCIIEPUMEHT  IIO
00paboTKe HaxIaudHOV OyMarol OPOBOOMIIM, MCIOJL3YS TKaHb, KOTopasd
NIPOMJJIDCTPMPOBaHa Ha our. 3, 4YTOOH MOIEJMPOBaTh WM3HOC TKaHWU.
Tabauua 3 T[pelCTaBJIAeT pPes3VyJILTaTe BDKCIepMMeHTa I10 obBpaboTke
HaxgauHot OyMaToM, IeMOHCTPMPYS CBOMCTBA CTPYKTYPUPYIIEM TKaHU,
opuyeM IaHHHE CBOMCTBa OBJIM oOlIpeleJieHH COTJIaCHO OIMCAHHEM BHIIE
TEeXHOJIOTMSAM, B YaCTHOCTM, TEXHOJOIMAM, OIMCAHHEM B Tabjauie 1.
Bojlee KOHKpPETHO, Tabamuua 3 OpencTaBJigeT CBOMCTBAa MCXOOHOM
TKaHM, He o00pab®oTaHHOM HaXOauyHOM OyMaro¥ M IPOMJLJIOCTPUPOBAHHOM

Ha oéur. 3, KoTopasd IOpencTaBjdgeT cobom obpaszen, TkaHu A. B
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obpaslle TkKaHM B 0,109 MM KOHTAKTHOM TIOBEPXHOCTM yIaJIAJIM
mocpeIncTBOM 00pa®oTKM HaxmadHow Oymarol; B obpasue TkaHu C
0,139 MM KOHTAKTHOWM IIOBEPXHOCTM YIaJIAJIM I[IOCPeOCTBOM o0O0paboTKu
Bymaroyu; B ob6pas3ue TkaHu D 0,178 MM KOHTAKTHOM IIOBEPXHOCTHU

YIOaJIsaaM IOCPeICTBOM 00paboTKM HaXIauHoW OyMaroi.

Tabmuia 3
CBOMCTBO Eomuuue | OBpasel | Obpasen | OBpasel OBpasel
TKaHu A | TkaHuM B TkaHu C TKaHu D

I'ny6uHa yaoaJeHusd | MM HeT 0,109 0,139 0,178
KOHTaKTHOM IIOBEPXHOCTU
OcHOBHBIe HMTH | IJIMHa MM 1,68 1,88 2,03 2,18
B ILJIOCKOCTM KOHTaKTa

IpuHa MM 0,48 0,48 0,52 0,51

KOHTaKTa

I[nomanb % 22,7 25,5 29,8 31,6

BHICTYIIOB

OCHOBHBIX

HUTEN
YTouHBElEe HUTHU | JIMHAa MM 0,03 0,03 0,03 0,03
B IIJIOCKOCTM KOHTaKTa

rpuHa MM 0,03 0,03 0,03 0,03

KOHTaKTa

[Tomanb % 0,0 0,0 0,0 0,0

BLICTYIIOB

OCHOBHBIX

HUTEN
OTHOCKUTeJIbHAa 4 % 22,7 25,0 29,8 31,7
KOHTaKTHas I[JIomalb
CooTHomeHNe [nomanb % 1,0 1,0 1,0 1,0
OCHOBHBIX ¥ | BEICTYIIOB
YTOUHEIX HUTEM | OCHOBHEIX

HUTEN

I[nomanb % 0,0 0,0 0,0 0,0

BHICTYIIOB

YTOUHBIX

HUTEN
[IJIOTHOCTL YTUIyBJIeHUN 1/cMm? 29,9 29,8 29,8 30,0
OnpenesieHue YacToTa 1/cMm 6,4 6,4 6,4 6,4
AYeMKM TKaHU R

Yroua T'panyc 163,5 164,5 164,5 165

YacToTa 1/cMm 4,7 4,7 4,7 4,7
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B
Yroon T'panyc 228 230 229 230
T'my®uHa yrayoOiieHUs MxM 494,2 477,9 425,3 363,8

[0084] Kak MOXHO BMIETH Ha OCHOBaHMM ITaHHEX B Tabiuie 3,
KOHTaKTHas Iomanb He VYBeJMuMBaJach B SHAUMTEJILHOM CTelleHU,
KOoT'Ia CTPYKTypupyolas TKaHb IoABeprajack ofpaboTke HaXIadyHOM
ByMaTou. He OTPaHUUMBAACDH Teopuen, aBTOPH CUumMTanT, UTo
OTHOCUTEJIbHO TIIOCTOSAHHAaA KOHTaKTHasda IJlomaldb MOXeT BO3HMKATHL B
pe3yJbTare TOT'O, YTO OCHOBHHE HUTK CTPYKTYPUPYOIEV TKaHM MMelT
IpakKTUUEeCKMY IIJIOCKYID (QOopMy, UTO MMeeT MeCTO B cJydae KOHKPEeTHOMU
MccJieIOBaHHOM  TKaHM, OpencraBJieHHoOM B Tabiuue 3. JaHHHe,
NIPOMJJIOCTPUMPOBAaHHEIE B Tabjauie 2, TakXe »OEeMOHCTPUPYRT, YTO
TyIyBuHa YyIJIyOJIeHMSa He yMeHblaJlack B 3HAUMTEJILHOM CTeleHM, KoTroa
KOHTAaKTHasa I[IOBEepPXHOCTL TKaHM IIoOBeprajlack obpaboTke HaXIauHOMU
BymMaroi. IIOCKOJBbKY KOHTAKTHad ILJlomanbk M TJAyOuHa YIJIyOJIeHUd
OCTaBaJIUCh OTHOCUTEJILHO IIOCTOSHHHMM, CJeIOBaTeJIbHO, IIJIOCKOCTHOM
0OBEeMHEM MHIEKC TaKXe OCTaBaJiICd OTHOCUTEJILHO IIOCTOSHHHM IO Mepe
TOT'O, KakK TKaHb I[IoIBeprajlack JaJibHeumer o00paboTke HaxXIauHOM
ByMaroy. I[IOCTOSHHBEM IIJIOCKOCTHOM OOBEeMHBM MHIOEKC IIOKa3hHBaeT, YTO
ns3 TKaHM  MOXHO OyneT M3TOTaBJIMBATH OyMaXHEle  UM3OeJUd c
[IOCTO AHHEIMMA CBOMCTBaMM B TeueHME CpoKa CITY XOBL TKaHU
ByMaromejaTeJIbHOM MamMHe. KpoMe Toro, OBUIO OOHapyXeHO, UTO
TayBbuHa ynajeHusda 0,109 MM NOBEPXHOCTHOTO CJIOS B SKCIEPUMMEHTe IIO
00paboTke HaxmauHoM OyMmarol mjas ofpasla TKaHM B CcooTBeTCTBYyeT
SKCIUIyaTaluy B TedeHMre OpubiausuresibHO 950000 UumMkJIOB B IIpollecce
CBB Ha 0OymMmaromejlaTeJIbHOM MallMHe, MMekllel KoHOUIypalui, KoTopasd
NIPpOMJIJIDCTPUMPOBaHa Ha ¢our. 1 m omnomMcaHa Beme. OTHOCUTEJIBHO
HeBoJIbIIMe WM3MEeHEeHMSA KOHTAKTHOWM IIJIomaly ¥ TUIYyOMHE yITJIyOJIeHUS B
CTPYKTYPUPYRIEY TKaHM IIocJie SKCIJIyaTaluM B TeueHMe TaKoT'o uUMucia
LIMKJIOB MMelT OOJIBIIOE 3HaAUEHME.

[0085] CilegyetT OTMETUTE, qTo XOTHA He obpaboTaHHada
HaxgauHou OyMaro¥ TKaHb, OPOWJIJIOCTPUMPOBaHHas Ha oour. 3 u
oBo3HauUeHHad Kak obpaseln TKaHM A B Tabnlle 3, nMeeT
IPEeBOCXOIHHE CBOMCTBa, TakMe Kak IIJJOCKOCTHOM OOBeMHHM MHIEeKC,
3avacTyld BCe Xe OKa3HBaeTCsa XeJjlaTeJIbHOM o00paboTka HaxXIauHOM

6ymaroﬁ KOHTAKTHMPYKIa A C ITOJIOTHOM ITIOBEPXHOCTB TKRaHM rnepen
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VCIIOJIE30BaHMEM TKaHM B IIPOLIeCCe M3TOTOBJIeHMHA Oymarm. Hamnpumep,
obpaboTka HaxIaudHOM OyMaro¥ MOXHO MCIOJbL30BATbLCHA, UYTOOH cOejaThb
KOHTAKTHYID IIOBEpPXHOCTEL TKaHM ©OoJiee IIJIOCKOM Iepel HauaJioM ee

MCIIOJIB30BAHMS B Ipollecce UITOTOBJeHMS Oymaru. Kpome TOTO,

cjlenyeT OTMETUTL, UYTO TepMrH "o0paboTka HaxmauHoW Oymaroin”,
KOTOPHI MCIIOJb3YEeTCS B HacCTodlmeM OOKYyMeHTe, MpelcTaBjgeT cobol
OBmMIA TEePMMH, MCIOJb3YyeMEl g oBo3HaueHMsS yOaJleHMS HeBOJIBIIOTO

KoJIMUeCcTBa MaTepualjla C IIOBepPXHOCTM TKaHu. TepMuH "oBpadoTKa

HaxpgauyHol Oymaroi” He HompasyMeBaeT OTI'PaHMUeHMS KaKoM—-Jmbo
KOHKPETHOM  TexXHOJIOTMEeM OJ4 VyIaJleHusd  MaTepuasia. Hampumep,
00paboTka HaxmauHOM OyMaToM BKJOUaeT olepalliM, KOTOPHEe MOTYT
Takke HasHBaTbLCS TepMMHaMmy "nosupoBanHue”, "mamnboranme”  wiIM
MNONOOHEMM TEPM/HAMH .

[0086] BrUMCJIEe HHEIA IIJIOCKOCTHOM 0D BEeMHEBI MHIEKC u
IIJIOCKOCTHOM OOBEMHEM MHIOEKC HeOpAMOYIOJILHOTO IIapalliejiorpaMMa
nJis CTPYKTYypUpYIIEeNn TKaHU B oBpaz3uax TKaHU A-D
OPOMJLIIOCTPUPOBAHE Ha o¢ur. 12A. IIJIOCKOCTHOM OOBEMHEM MHIEKC U
[IJIOCKOCTHOM OOBEMHEM MHIOEKC HeOpAMOYTOJBLHOTO IapalljiejioTpaMMa
IOJIS CPaBHUTEJILHEIX CeTOK TaKXe NIPpOMJJInCTpUMpOBaHH Ha our. 12A, a
Takxe Ha o¢ur. 12B-12D. CpaBHUTeJLHBE TKaHM IPeNCcTaBJIsgilT cobon
CTPYKTYypUPpYIMe TKaHM, KOTOPHE ABJAKOTCA M3BECTHBEMU B TeXHUKE.
OTrevyaTkuU TKaHU, npencTaBJIdrne CTPYKTYPY BHICTYTIOB u
YIUIyOJIeHUY, TakKxXe IIPOMJIJINCTPUPOBAaHE Ha ¢ur. 12A-12D.

[0087] [HOauHHBHEe Ha ©omr. 12A-12D [DOKa3LIBAT CylleCTBEHHEE
pasiInumMsa MexOy IIJIOCKOCTHHMM OOBEMHEIMM MHIEKCaMM B CTPYKType
oBpa3uoB ceToK A-D ¥ CpaBHUTEJNBHEX ceTok 1-10. IIJIOCKOCTHEE
0BBEMHEIE VHIEKCH B oBpa3uax TKaHU A-D cCoCTaBJIAIN oT
OpUOIU3UTEJIEHO 26 Do OpubimsuresbsHO 30, B TO BpeMd Kak
[JIOCKOCTHEE OOBEMHEE MHIEKCEH B CPaBHUTEJIBHHX TKaHbxX 1-10 Obvumm
3HAUUTEJILHO MEHBIe. AHAJIOTMUYHEM o0O0pasoM, ILJIOCKOCTHEE OOBEMHEE
VHIOEKCH HENPAMOYTOJIBHEX IIapaliJIeJJoTpaMMOB B oOpaslax TkKaHuM A-D
COCTaBJIAIM OT MNPpUOIM3UTEJBHO 27 no npubimsuressHo 31,5, B TO
BpeMsa KakK [IJIOCKOCTHEE O0BBEMHEIE VIHIOEKCH HENPAMOY I'OJIb HEIX
napajiiejiorpaMMOB B CpPaBHUTEJIBHEIX TKaHbX 1-10 ObUIM 3HAUUTEJIBHO

MeHblle. CHelMaJMCTH B OaHHOM o00JaCTM TeXHMKM IOOJDKHH IIOHMMATb
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MHOTOUMCJIEHHEE IIPeMMylleCTBa CcoueTaHMA OTHOCUTEJIbLHOM KOHTaKTHOM
mwiomany M obbeMa YIUIyOJeHMM, KOTOPHE KOJMUECTBEHHO BHpaxainTCd
[JIOCKOCTHEIM OOBEMHBIM MHIOEKCOM U IIJIOCKOCTHHM OOBEMHEM MHIEKCOM
HENPSIMOY I'OJIb HEIX napajijiejiorpaMMOB CTPYKTYPUPYIIEN TKaHU B
obpasuax TrKaHM A-D. Hanpumep, YBeJMUeHMEe KOHTAKTHOM ILJIomann
ofecrieunMBaeT YBeJMUEHMEe OIOPHOM IIOBEPXHOCTM IJiS IIOJIOTHA B
TeueHMe IIpollecca WMBTOTOBRJeHMsa OyMaru, I[IO CYIecTBY, co3OaBasd
[IOUTKM JIeHTOoOOpa3HYyKn QOPMOBOUHYK IIOBEPXHOCTE. B KauecTBe elle
OOHOTO TIIpMMepa, VYBeJuueHMe TUIyOMHHE yIJyOJleHusa ofecrneumBaeT
DKCIUIyaTaluuiln TKaHM B TeueHMe 00Jiee IIPOOOJIKMTEJIBHOTO IIE€PUOTL
BpeMeHM Iepel TeM, KaK OHa CTaHOBMTCSA UPEe3MepPHO M3HOMEeHHOW IJId
50PeKTUBHOTO IIPMMeHeHMA. ToO ecTb MCXOOHO TUIyOoKMe yIUulyOJIeHUA
BCe Xe OynoyT UuMeThb 30PeKTHUBHYK IJIYOMHY Iaxe IIOCJIe TOoI'0, Kak
KOHTaKTHas TIIOBEPXHOCTH CTAHOBUTCSH B CYIIeCTBEHHOV  CTelleHU’
M3HOMEHHOW B TeueHMe IIpollecca M3TOTOBJIeHMs OyMaru. Kpome ToTO,
TayBokme  yIaoyOJeHusda MOTYT ofecHeuMBaTh  (QOPMOBaHME  M3OeJIUM
YBeJIMUeHHOM TOJIIMHEL. BoJlee KOHKPeTHO, TOJMHa I[IoJydyaeMoro B
pesyJbsTare U3neJms YaCTUYHO oByCJIOBJIEHA KyII0JIOOOpa3HEIMU
CTPYKTypaMu U3OeJusd, KOTOpPHE QOPMUPYITCSA YacTaMM IIOJIOTHA,
KOTOPHE repeMemanTCcs B YTJIyBJIeHU A B TeueHUe npolecca
M3TOTOBRJIeHMA OyMaruM. 3a cueT cosmaHusa 0oJjiee TUIyOOKUX YyTUIyOJIeHUM
CTPYKTypMpyKIasa TKaHb B ofpas3uax TKaHu A-D ofOechneuumBaeT OoJee
KpYIIHHE KyIoJIoOOpasHEe CTPYKTYPE, KOTOPHE, B CBOK ouepelb,
obecneurBanT YBeJMUEHMEe TOJIMHE KOHeUHOoTo OyMaXHOTO M3mesmsa. He
OTPaHMUMBASACL TeopMuel, aBTOPH CUMTAT, YUTO STU acCIeKTH, KOTOpPHEe
oByCcJaBJIMBaKRT IJIOCKOCTHEIE 0BBEMHEIE VHOEKCH ¥  ILJIOCKOCTHEE
O0BBeMHEIe MHIEKCH HENPAMOYT'OJIE HEIX napajijieJioTpaMMOB
CTPYKTYypUPYIIEe TKaHuM o00pasloB TKaHu A-D, OpencTaBJsgoT cobol,
10 MeHblel Mepe, YaCTHMUHO, IIPUUMHY IIPEeBOCXOIHEIX CBOMCTB M3IeJIUN
COTJIaCHO HaCTOAMeMy MW300peTeHMK, KOTOpPHE IMIOOPOOHO ONMCHBAKTCH
HIXe .

[0088] CJjemyeT OTMETMUTL, UYUTO IIJIOCKOCTHEE OOBLeMHBEe MHIEKCH
M IIJIOCKOCTHEE OOBEMHEE MHIOEKCH HENPAMOYT'OJIBHEIX IIapaJljleJIopaMMOB
oJId TKaHM B ofOpasluax TkKaHM A-D HaxomATCda B Y3KMX UWHTepBalax,
KOTOPHE OIMCHBAKTCA BHIIe. Kak o0OCyXIDaeTcCsd BHIle, oOpas3lb TKaHU

A-D MO IOeJIMpYyr T M3HOC TKaHUM B TedeHNre ee SKCIIyaTalurmn Ha



38

OyMaroIeslaTeJIbHOM MamKrHe, KaK IPpOWJIJICTPUPpOBaHO Ha our. 1, wu
OBJIO OOHapyXeHO, UTO ofpasell TKaHM B COOTBeTCTBYET SKCIJIyaTalud
B TeueHMe npubiams3uresbHo 950000 uMrIOB Ha OyMaromejlaTeJbHOMU
MallMHe . TaxkuMm obpasomM, Koroma TKaHb o0pasLoB TKaHU A-D
MCIIOJIE3YEeTCHd B IIpollecCe M3TOTOBJIeHMS OyMalu, KaK OINMCaHO BHIIE,
BKJIOUAA O0e3BOXMBaHMe 0Oe3 YIUIOTHEHUA U BHCYIIMBAHUA LEJIJI0JIOS3HOTO
[IOJIOTHA Ha CTPYKTypUpYyomel  TKaHM, 2Ta TKaHb OyIoeT UMMeThb
[IJIOCKOCTHOV OOBEeMHEM MHIEKC, COCTAaBJIAMMIM, 10 MeHbIleM Mepe,
OpUBIN3UTEJILHO 26, M HEeNPAMOYTOJILHHM IIapaJulesiorpaMM IIJIOCKOCTHOM
0OBLEeMHBEM MHOEKC, COCTAaBJIAKIMI, I[I0 MeHbllel Mepe, OPpUBIM3UTEIILHO
27, 1mocJe BKCIJIyaTaluy B TeueHMe NOpubamzamresbHo 950000 OMKIIOB
Ha OyMaronejaTeJIbHOM MalKuHe.

[0089] TkaHb, KOTOpad NPOMJUIOCTPMPOBaAHA M OIMCaHa Ha our.
3 uw 12A m B Tabimue 3, MOXEeT MCIOJNBL30BATHLCA IJA QOPMOBAaHMA
OyMaXHEIX  U3OeJIUN, TakKMx Kak abcopbupynmue JMUCTE B dopMe
[IOJIOTEHEN IJIAd PyK. ABTOPH OOHapyXWJIM, UYTO TakKue OyMaXHHEe
U30eJnsa, W3TOTOBJIEHHHEE C TIIOMOMBID CTPYKTYypUpPpYIIMEeM TKaHM, WMelT
IPpeBOCXOIHOE cCcoueTaHMe CRBOMCTB. Jajlee OymeT MNpMBeOeHO OIMCaHUue
STUX CBOMCTB, 3a KOTOPHM CJIeOYIT KOHKPETHEE [IPpUMEepPH W30eJui,
M3TOTOBJIEHHEIX C IIOMOUWBI CTPYKTYPUPYIIEN TKaHMU.

[0090] Kax B uejJoM O00OCyXIaeTCs BHIIe, OIMH 3HAUUTEJILHLM
acrnekT Jpodoro OyMaXHOTO M3OeJHMsa OpedcTaBjsgeT cofo¥ TOoJMmMHAa
u3nejgmusa. BoobOme roBops, ueM OoJiblle TOJIIMHAa, TeM JIydlle M3Oesue.
CorJjiacHO HEKOTOPEM BapMaHTaM OCYIIEeCTBJIEHU A HacToAmeIro
nz3obpeTeHud, OIBYXCJIOMHEE OyMaXHEIe n3neams, TakKue Kak
abcopbupynmye JMCTH, MUMET TOJMMHY, COCTAaBJIANIYID, 10 MeHbIek
Mepe, npubiansuresbHO 255 Mmin/8  JMcTOB (809,625 wMxM/JMCT) .
CorJjiacHO CJIe IYIIMM BapMaHTaM OCYIEeCTBJIEHUA HaCTOAMETO
nzobpeTeHusd, OIBYXCJIOVHEE OyMaXHEIe U3neJus  VMeT TOJIMUHY ,
COCTaBJIANMY, I[IO MEHbIel Mepe, OPUOIUIUTEJLHO 260 MMII/8 JIMCTOB
(825,5 wMxM/JucCT), M, KpOMe TOTO, IBYXCJIOMHHE MU3OEJUI UMET
TOJIMMHY, COCTAaBJAKIYH, IO MeHblley Mepe, OpUOIM3UTEJILHO 265
Muii/ 8 JsmmmcTtor (841,375 MmxM/JjmcT) . ClemyeT OTMETUTL, UYTO IOBa CJIOHA
STUX UBIeJMM HEeNOoCPpeICTBeHHO IMIPUMCOeIMHATCHA IpyD kK IOpyry ©6es
IPOMEeXyTOUHOTO CJIOSA, Kak ofOcyxmaeTcsd Beme. CHelMaJIMCTH B OaHHOMU

obJjlacTu TeXHMKM IIOHMMakT, uTo ,JIByXCJ'IOTZHBIe mnas3neiim4a, MeKmye
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TaKyrn TOJIMHY, caMu IO cebe ABJAKRTCH IPEeBOCXOIHBIMMA.

[0091] Kpome TOTO, BHIe oOCyXIDaeTCsa BaXHOCTbL abcopbupynomen
criocobHoCTM OyMaXHHX W3OeJduM, B UYaCcTHOCTM, TakKuUX MIOeJIuM, Kak
abcopbupynlMe IIOJIOTEHLla OJIS PyK. ByMaxdHble WM3OeJIMd COIJIaCHO
HacTodmeMy  M300peTeHMI  MMeT VCKJIIOUUTEJIBHYIO adbcopbupynlyn
CIIOCOOHOCTEL, KOTOpad KOJUUECTBEHHO OIpelelidseTCsa KaK CIOCOOHOCTH
abcopbunmM OO HachHmeHMd. Adcopdbupynlasd CIOCOOHOCTL U3MepSAeTcd
IPOCTHIM TIpUOOPOM IJIA M3MepeHMA adcopbupylmel CcrIocofHoCTM. [Jd
DAaHHOTO M3MepeHUsa MuccJemyeMbsl ofpasell, Y KOTOpPOI'O IuaMeTp
cocrarager 2,0 movMa (5,08 cM), YyCcTaHaBJIMBAETCHa MeXIy BepxHeM
IJIOCKOM IIJIaCTMAaCCOBOV KPHINIKOM M HWXHeM pudJIeHOM IIJIMTOM MOJId
obpazua. O0paz3ell yIepXMUBaeTCHd Ha MeCTe 3a OKPYXHYKD OQJIaHIEeBY
ofJjacTy mmMpuHOM 1/8 moiMma (3,175 wMMm) . O6pasel He CXMMaeTCHd
mepxaTeyeM. JIeMOHM3VPOBAHHAS BOIa MIpY TeMmrepaType 73°F (22,8°C)
BBOIUTCA B obpa3ell B LeHTpe HWKHeM IIJIUTHE IJ9 obpa3lla uepes
KaHaJl OMaMeTpoM 3 MM. 39Ta BOIa HaxXOIUTCH IIPpYM I'MIOPOCTATUUYECKOM
oaBJIeHMM MMHYC 5 MM. IIOTOK HauMHaeT MMIIYJIBC, BBOIMME B Haudalle
VN3MEPEHUS MexXaHMU3MOM Ipubtopa. Taxkumm obpasoM, BOIa BIMTHBAETCH
ofBpaszloM M3 2TOM LEeHTpalJlbHOM TOUKM BBOIA HapPyXy OO IOeMCTBUEM
KalWJIJIAPHEX CuJI. Kor'a CKOPOCTH BIMTHBaAHMUSA BOIOH YMEHLIIAETCH
Huxe ypoBHA 0,005 ©m BOOH 3a 5 CeKyHI, MCCJelOOBaHMe 3aBeplaeTCcH.
KojmuecTBO BOXOH, BHBEIEHHOM U3 pe3epByapa U abdcopbupoBaHHOM
oBpas31oM, B3BeIMBaAeTCHd M IIepeCuMTHBaeTCHa B UMCJIO I'PaMMOB BOIH
Ha TI'paMM oOpa3sla WM Ha KBaIpaTHHEM MeTp ofbpasla. M3MepeHHOEe Kak
norepd MaccCH abcopbMpoBaHHOE KOJUMUECTBO (T'/M?2) MCIOJbL3YeTCd IJId
eJe¥ BHUMCJeHUS abcopbupyimel crnocodHocTu. Korma wuccilemyeTcd
IIOIJIOXKA IOJIS MHOTOCJIOMHOTO IIOJIOTEeHIla, MCCIeIVITCS CJIOM, KOTOpPHEe
COCTaBJIALT IIOJIOTeHlle. HamnpuMmep, IBa CJO0A IIOIJIOXKM YKJIAIHBAaKTCH
IpyTD Ha OpyTra M MCCJIeOyoTcsd, a 3aTeM CPaBHMBAKLTCHA C IBYXCJIOMHBM
TOTOBBEIM n3neJmeM, 3T OTORBJIEHHEM ns3 IO NJIOXKM/ nJisg eJjen
omnpenejieHusa abcopbupyomel CIOCOOHOCTM IIyTeM IepecueTa II0Tepu
MacCcCe. Ha [OpakKTHMKe MCIOJBb3YyeTCHS I'pPaBMMETpPUUECKasd CHUCTeMa IJId
uccJenopaHua adcopbupynme’ CIoCcOo®HOCTHM, MITOTOBJIEHHAS KOMIaHUEN
M/K Systems Inc. (DenBepc, mraT MaccauyceTc, CIIA) .

Bomoabcopbupynimasa CIOCODHOCTD (SAT) PaKTHUUECKM OlpenejyigeTcd
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caMyM HOpubopoM. AbcopdbupyKmas CIOCODHOCTL OIpelesideTCcsa Kak

TOUKa, B KOTOpOﬁ I‘pa(l)MK 3aBUMCHMMOCTHM MaCCE OT BpeMeHM VMeeT

"uysnesont”  HaKJIOH, T. e. abcopbumua oOpas3loM IIpekpamaeTcd.
KprTepuil IIpeKpalleHrs MCCJeIOoBaHMsa BHpaXaeTcd KaK MaKCUMaJlbHOe
M3MeHeHVe MaCCH abCopOMPOBAHHOM BOOH B TeueHMe (QUKCUPOBAHHOTO
Iepron BpeMeHM. B OCHOBHOM, MUCIOJL3YyeTCd OlleHKa I[I0 HYJeBOMY
HaKJIOHY Tpaduka BaBUCUMOCTM MaCChH OT BpPeMeHM. B IporpaMMme
MCIIOJIL3YyeTCs MU3MeHeHHne, cOoCTaBJIAKLIEe 0,005 T B TeueHMe

IIATUCeRYHIHOTI'O MHTepBalla, Kak KpMTepMIZ IIpeKpalleHN A

MCCJIedOBaHMg, ecJM He onpelejsdercd "MemnjieHHas adcopbuudg”’, u B
TakoM cJiydyae KPUTepuy IIpekpalleHMa MCCJIeloBaHMsa cocTaBjgeT 1 MT
B TeueHMe 25 cekyHI.

[0092] CorJlacHO BapraHTaMm oCymeCcTBJIEHUS HacToAamero
n300peTeHsa, OBYXCJOMHHe OyMaxHbe MW3OeJIUsa UuMelT adcopdbUpyoIyo
CrIoCOBHOCTL, COCTAaBJLAINYID, I[10 MeHbIleM Mepe, OpUbIM3UTeJLHO 650
/M2, CoOIJIaCHO CJIeOYyKIMM BapraHTaM OCYIIeCTBJIEHMS HaCTOAmeTo
n300peTeHsa, OBYXCJOMHHEe OyMaxHBe MW3OeIUsa UuMelT abcopdbUpyoIyo
CrioCOBHOCTL, COCTAaBJAKINYID, I1I0 MeHbIeM Mepe, OpPUOIM3UTEJILHO 675
/M2, [lpM TaKOM TOJIMHE OBYXCJIOMHEX WM3OeJUM, KoTopas OoIxcaHa
BHIIE, DSTM 3HaueHMA adcopbupynmel CIHOCOOHOCTM IJS OBYXCJIOMHEX
ByMaxHEIX M3OeJIul camu 10 cebe  ABJIAOTCA IPEeBOCXOOHEMM. IO
CylLleCTRY, KakK OyImeT IIPOODEeMOHCTPMPOBAHO C IIOMOIBLI KOHKPETHEHX
IPMMEPOB, KOTOPHE OIMCAaHE HIMXe, Takoe CcodeTaHue TOJIMHE U’
abcopbupynmel CHOCOOHOCTM OJIS IOBYXCJIOMHBEIX OYMAaXHBIX M3OeJIUM
COTJIacHO HacToOAmeMy n300peTeHnn He OBHapPyXMBaKTCA N
TPAIULMOHHEX OYyMaXHBX M3ISJIUMN.

[0093] Eme oIMH 3SHAUMUTEJILHHEIM AaclIekKT OyMaxXHBX M3OeJIUN
CoTJlaCcHO HacToAmeMy M300peTeHM NpelcTaBJigeT coBoM COOTHOIeHUEe
IPOUYHOCTM U »OedpopMallMM MOPpM PaCTIKEeHUM U3OeJuy. IIpOYHOCTE B
CYyXOM COCTOSHMM TIIPpM pPacTSXKEeHMM B MallMHHOM HallpaBJIEHUM U
[IOIIEPEYHOM  HallpaBJIEHUHU, a TaKxe pacTsaKeHre IpM  pa3pHBE
V3MEPAITCH c VICIIOJIb 30BaHMEM CTaHIapTHOTO V3MEPUTEJIEHOTO
ycrporicTBa Instron® wmaM Ipyroro HOOXOOAmeTo YCTPOMCTBa MIJd
VccyelnopaHud nedpopMallMM I[IPpUM pPacTSaXEeHUM, KOTOpoe MOXeT MMEeThb

PasJIMYHEE KOH@MI‘ypaLU/H/I, KakK I1paBMJIo, C MCIIOJIEB3OBaHMEM IIOJIOCOK
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ByMaryM MM IIOJIOTeHell mupuHoM 3 mioorMma (76,2 MMm) miaum 1 momMm (25, 4
MM) , BHIEPXMBAEMHX B aTMochepe B YCIOBUAX TeMIepaTyps 23°+1°C

(73, 4°+1°F) ¥ OTHOCUTEJILHEI BJAXHOCTM 50% B TeueHMe OBYX UYacCOB.
VccienoraHue npu pacTaXeHUn OCYIECTRBJIAETCHA npu CKOPOCTHU
TpaBepCH  CcocTaBJjdwomen 2 oiorMa B MUMHYTY (50,8 ™MM/MMH) .
CoOTHOIIEHUE IIPOYHOCTH npu pacTaXeHUN OYyMaXHOT'O U3nejns
npencraBiygeT coBo¥ COOTHOmEHME IIPOUYHOCTM IIPM PAaCTIXESHUM U3IeJIMI
B MalIMHHOM HalpaBJIEeHMM U3IOeJIMA ¥ [OIPOUYHOCTM I[IPM PacCTIXKEeHUU
n30eJnsa B [IOIIEPEYHOM HalpaBJIEHUM . AHAJIOTMUHBEM obpa3oM,
COOTHOIIEeHNE nedbopMallm npu pacTaXeHUN ByMaxHOT O U3
opencrTaBJgeT coOOM COOTHOmMEeHMe PpacTsSKeHUSa IIPpU pas3pbHBe U3IeJUd
IpM ero pacTaXeHUMM B MallMHHOM HalpaBJIeHMM UM B IIOIIEPEYHOM
HalpaBJIEHUM .

[0094] CorJjlacHO BapuUaHTaMm oCymeCcTBJIEHUS HacToAmero
nzobpeTeHus, npemjiaranTcd OyMaXHBHE  M3OeJIMA, KOTOPHE MMEKT
COOTHOIIEHME TIIPOYHOCTM IIpPUM pPacCTIKeHUM, COCTaBJIAKIES MEHEEe UeM
OPpUOIIN3UTEJIEHO 1,1, " COTJIaCHO cJIeOVIIoIMM BapMaHTaMm
OCYIIECTRBJIEHNA, IpenjaramnTcsa OyMaxXHble WM3OeJMd, KOTOPHEE MWMEKT
COOTHOIIEHME IIPOYHOCTHU IIpU pPacTIKeHUM, COCTaBJIAKIlEe MEHee UeM
npubams3uressHo 1,0. Kak »OOJDKHEL INOHMMATH CHelUMaJIMCTH B HOaHHOMU
oBJlacTU TeXHUKM, DTU COOTHOIEHMe I[IPOYHOCTM IIpM pPacTIKeHUN
COCTaBJIAT MeHee UeM COOTHOWEeHMA I[IPOUYHOCTM IIPU pacTSXeHUM OJId
IPYITUX UBOeJUM, KOTOPHEe WMB3BEeCTHH B TexHMKe. CllegoBaTeJIbHO,
OyMaXxHEIe M3OeJMS COIJIACHO HacCTodleMy M300peTeHUu MIPOABJIIST
BoJee BEICOKYIO IIPOYHOCTD nopu pacTaXeHUM B IIoIIepeyHOM
HalpaBJIEHWM, 4YeM Opyrure OyMaXHHEe M3OeJMsa, M3IBECTHHEHE B TeXHUKeE.
PesyJpTaT 3BakjJoyaeTcd B TOM, 4YTO OyMaxXHbe WM3Oerd COTJIAaCHO
HacToAmeMYy M300peTeHM© MMelT 0oJiee TIOCTOAHHYK IIPOYHOCTB IIpHU
PacTsSXKeHMM BO BCeX HalpaBJIEHMAX, T. €. IIPOYHOCTL IIPU PaCTSXKEHUU
ABJIAeTCHa OPUOIM3UTEJILHO OIOMHAKOBOM B MAaMMHHOM HalpaBJIeHUMM U B
[IOIIepeyYHOM HalpaBJIeHUN U3IeJIUMN.

[0095] IloMmuMO TOJMMHEL, abcopbupyomer CIoCoOHOCTM M CBOMCTB
IpU PacTSXeHUM, CYMecTBYT UM OpyITMe CBOMCTBa, KOTOPHE MMET
foJipmoe 3HaAUEeHue oJis OyMaXHBIX U3neJmn. Hanpumep, Kak

obcyxnaeTcsa BHIIIE , B BEICOKOM CTelleHM ABJIAETCA xeJlaTeJIbHOM



42

omymaeMas MATKOCTEL OYyMaXHBEIX W3OeJuM, TaKux KkKak abcopbupyomyue
[IOJIOTEHIIa IJIE pPyK. HOo B TO Xe cCcaMoe BpeMs MATKOCTB OOBUYHO
oBpaTHO MIPONIOPLMOHalIbHa abcopbupyomel CHOCOOHOCTM WM TOJIIMHE
OYMaXHEIX WM3OeJuM. XoTa OyMaXHbBe M3IeJMsa COIJIACHO HacTodleMy
n300peTeHUD UMelT O00Jiee BHCOKYKD afcopOUMpyKRIyl CIOCOOHOCTL U
TOJIIMHY YeM CpPpaBHUTEeJIbHEEe OyMaxHbHe U3OeJINd, 5T OyMaXHble
U3OeJMsa He OEeMOHCTPUMPYIT 3HauMTeJIbHOEe YMeHblleHMe MATKOCTU II0
CpaBHEHMIOD C IpyI'MMM OyMaxXHBEMM WM3OeJIMAMM. O3OTO MOXHO HabJmonIaTb
npu IpOBeOeHUNn nccJenoBaHum ourymaeMom MATKOCTHU OyMaXHBIX
usneauyi. OmymaeMas MATKOCTb OYMaXHHX M3IOeJMM MOXeT OIpelelIaThCs
C yuyacTueM TPYINE IOOTOTOBJIEHHEX MCIHTAaTeJIeM IPpY MCCJIeOOBaHUM B
YCJIOBUAX, MOPedyCMOTPEeHHHEX CcTaHmapTaMyM TexXHMUeCKOM accolMalluu
LIeJIJIIJIO 3HO - By MaXXHOM IPOMBIIJIEHHOCTHU (TAPPI), BKJIIOU AOMMX
TeMnepatypy oT 71,2°F @mo 74,8°F (or 21,8°C mo 23,8°C) wu
OTHOCUTEJIbLHYID  BJIAXHOCTb oT 48% pife) 52%. OueHka  MAT'KOCTH
OCYIECTRBJISETCS Ha OCHOBAaHMM CPABHEHMSA C PAIOOM MMEKIMX 3alaHHHE
3HAUEHMSI MATKOCTM STaJIOHHBIX MaTepMalJioB, KOTOPHEE BCeTla HABJIAKTCSH
OOCTYIHEMM IOJIS KaXOOoT'o M3 IOATOTOBJIEHHHEX MCIHTATEJIEM BO BpeMd
[IPOBEOEeHUSA MUCCJIeNOBaHUA . CLZ| [IOOT'OTOBJIEHHHE UCIIEITaTeJIn
HEIOCPEeOCTBEHHO CpaBHUBAKT MHCCJlenyeMbe o0O0pas3lUb C BDTaJIOHHBEMU
MaTepualiaMu, UyTOOE  OIPelelIaATh YPOBHM MATKOCTU  MCCJEeOYeMEBIX
oBpas3uoB. [IoOTOTORJIEHHBEE MCIEITATEJM 3aTeM OIpenNelidiT UMCIIeHHBE
OLIEHKM KOHKPETHBX OYMaXHHX M3OeJuy, IpuueM uyeM Oo0Jiblle 5Ta
uycJIeHHasa  OlleHka  OmMylaeMoy  MSITKOCTH, TeM BHIIE  OllyllaeMasd
MATKOCTBb. Kak OyIoeT [NPOIeMOHCTPUPOBAHO B KOHKPETHHX IIpUMepax
OYMaXHEIX UBIeJMM COIJIACHO HacTodgleMy M300peTeHUo, KOTOPHE
ONMCAaHB HIMXe, ollymaeMas MATKOCTb OYMaXHBEIX M3OeJUy COoIJIacHO
HacToAmeMy M300peTeHMI0 ABJISEeTCHA OUeHb XOopollel, IaXe HecMOTps Ha
TO, UYTO WM3IOeJIMa COIJIaCHO HacTodmeMy Mu300peTeHMK MMelT O0oJiee
BHICOKME 3HaAUEeHMS TOJIMMHH U abcopbupylme crIocoBHoOCTH, yeM
IpyTMe M3BEeCTHHE OyMaXHBE M3NEeJINA.

[0096] CrneumaJMCTH B IaHHOM 06JlacTM TexXHMKM IIOHMMAT, UYTO
CYmeCcTBYIT WM IOpyI'Me pa3HooOpasHbe BaXHbEe CBOMCTBa OYMaXHHX
usneamnn, TakKye KaK I[IOBEPXHOCTHAad ILJIOTHOCTB MJM IIyXJIOCTh,

IIPOUYHOCTB Inprn pacTAXeHN !, MOIOYJIb YIIPYTOCTU IIpm  pacTAXeHWNM,
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abcopbupynmas  CIOCOBOHOCTE, cpenHme TeOMeTpUUEeCKre  3HaueHud
PacTsSXKeHMd IIPpYM pPa3pHBE M MOOYJS YIPYTIOCTM I[IPUM PaCTIXKEeHUMM U T.
Io. B YacTHOCTHM, DKOHOMMUECKOE 3HaueHMe IIOBEPXHOCTHOWM IIJIOTHOCTHU
WM OyXJIOCTM OJIA I[IPOM3BOLCTBa OyMarm oOCyXODaeTcda Breile. [HdpyTue
CBOMCTBa OyMaXHHX M3IOeJIMM COIJIACHO HAaCTOofAmeMy M300peTeHU0
IpenCcTaBJIEHE B KOHKPETHHX IIpUMepax, KOTOPHE OIMCaHB HUXE.

[0097] UToBOH OPOIEeMOHCTPUMPOBATEH IIPEeBOCXOOHEE  CBOMCTBA
OyMaXHEIX nU3neani COTJIaCHO HacCTOAlleMy n300peTEeHND, OBLIIU
[IPOBeIeHH BSKCIEPUMMEHTH, B KOTOPHX OBJIM WM3TOTOBJIEHBE M3OeJIUS C
MCIIOJIb30BaHMeM Ipollecca CBB  Ha ByMaromelaTeJIbHOM  MallMHe,
uMenmey ofmyiln KOoHQUTYypallMio, KoTopasd IPOMJLInCTpUpoBaHa Ha o¢ur. 1
M ONMCaHa BHIIe. B 2THUX BKCIepUMeHTax B OyMaroIejlaTeJIbHOM MallMHe
OpIa MCIIOJIE30BaHa CTPYKTYpUpyKRIlasgd TKaHb, IPOWMJUJIOCTPMPOBaHHAaSA Ha
bur. 3 um wuMewnmas CBOMCTBa, IOpelOcTaBJiIeHHEle Ha o6our. 12A u B
Tabjulle 3. KoHkpeTHEE DKCIIEPUMEHTAJIbHEE YCJIOBUSA DTUX

MCCJIeNOBAaHUY NPOMJUIOCTPUPOBAHE B Tabjuile 4.
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Tabauiia 4

SKCIEePMMEeHTH A

SKCIepPMMeHTH B

SkcrnepuMeHTH C

SKcrepuMeHTH D

SKcCIeprMeHTH E

CocTasp 60% Bl6, 60% Bl6, 60% Bl6, 60¢% Blo, 60% Bleo,
40% B1O, 40% B1O, 40% B1O, 40¢% B1O, 40% B1O,
ByMaxHEI Bpak | ByMaxHbL Bpak | ByMaxHBI Bpak | BymMaxHuIM Bpak | ByMaxHEI Bpak
OpY HaJIUINM; [IpY HaJIUINM; [IpY HaJIUaINM; [Py HaJIMYEnU ; IpY HaJIUYNA ;
Cron Cront Cront Cioit Ciyont
aMeprKaHCKOT'O aMeprKaHCKOTO aMeprKaHCKOTO aMepMKaHCKOT'O aMepPMKaHCKOTO
CYNMJIBHOT'O CYWUJIE HOT'O CYWUJIE HOT'O CYWMJIBHOTO CYWMIJIBHOT'O
Bapabana 100% Bapabana 100% Bapabana 100% Bapabana 100% Bapabana 100%
Bl6 Blé Bl6 B16 B16

JlaBopaTopHad [MOBEPXHOCTHadA I[UJIOTHOCTE B [ > 14,8 14,7 14,8 13,9 14,8

cyxoM cocTosaHur (byHTos/500 nmucToB)

JlaBopaTopHasa MNOBEPXHOCTHAA IUIOTHOCTb 0pH | > 15,3 15,1 15,3 14,3 15,3

BJarocomepxaHun 3% (byHrTor/500 mmcrToB)

CoOTHOWEHME CKOPOCTEN [IOJIOTHA UM TKaHM 1,08 1,08 1,08 1,08 1,08

[ToTOK n3 HaropHOT'O Baka (DpasoH B | 163 163 163 163 163

MMHYTY/ OI07M )

KpenupoBaHMe TKaHU < 22% 12% 23% 12% 23%

KpenupoBaHMe KaTyLKMN 0% 1% 1% 13 1%

Iram mpu GroTauMy PacTBOPEHHHM BO3IYXOM KanammsaunonHsn | KaHamsaunonHet | KaHammsaumonHet | KaHanmmsaumoHHEN | KaHaIMsaUMOHHBI

IBa paduHepa JIaMMHAaPHOTO nnoroka, | Perymmpyercsa no | Perymupyercsa no | Perymupyercs no | Perynupyercs no | PerynupyeTcs Mo
JomanguHas cuJia—-CcyTKM/ TOHHA Mepe Mepe Mepe Mepe Mepe

HeoBbxXoOuMMO CTHU HeoBXoouMO CTHU HeoBXoOuMo CTHr HeoBXOoOMMOC TU HeoBXoOMMOC TH
PaduHMpyiowa g KOHMYEeCKad MenbHMULA, | Perymupyercs no | Perymupyercs no | Perymupyercs no | Perymupyercs no | Perymupyercs o
JomangMHas cuiia—-cyTKM/ TOHHA Mepe Mepe Mepe Mepe Mepe

HeoBxXoOMMO CTH HeoBX0oOMMO CTU HeoBX0oOMMO CTU HeoBXOOMMOC T HeOoBXOOMMOC TH
PadrHupyomaa KOHMYecKasa MeJIbHM LA, Bosoyx Bosoyx Bosgoyx Bosoyx Bosoyx
HanpaBJIeHUe CJIos
CkopocCThb aAMEPUKAHCKOT'O cymmyipHoro | 3850 4000 4000 4000 4000
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BapabaHa (dyToB B MUHYTY)

Burnyck CBB (M1/m?) 65 65 65 65 65

[[poYHOCTL MOJIMMEpa BO BJAaXHOM cocrosgHuu | 16,0 oyHr/r wu | 13,0 dyur/Tr n | 16,0 odbyur/v wm | 15,0 oyHr/Tr wu | 19,0 odyHT/T ™

no rnpubopy Amrez 100 HP oT KoMIaHuM | perynmMpyeTcsd [0 | PErYyJMPYeTCcsa [0 | PEryMpyeTcs [0 | PEerynMpyeTcs [0 | PeryamMpyeTcs [0

Georgia Pacific (dyHT/TOHHA) Mepe Mepe Mepe Mepe Mepe
HeoB®xXoOMMOCTHN HeoBXoOMMOCTHU HeoBXo oMo CTHU HeoBxXoOMMoC T HeOoBXoOMMOC TU

KapBokcume Tuiuesunoiosa (GyHT/ ToOHHA) 5,5 oéyur/T wu| 3,0 oyur/tr wu|5,5 oynr/r wu |50 dyar/r wu| 8,5 odbyHr/T u

peryampyercsa I10

perynmupyercda IO

perynmpyercda I10

perynmpyeTrcsda I10

perynmpyercda I1o

Mepe Mepe Mepe Mepe Mepe
HeoBxoIMMOCTHU HeoBxXoIMMOCTHU HeoBxXoIMMOCTHU HeoBXOoOMMOC TN HeoBXoOMMOC TN
[loJIHAS [JIOTHOCTL I[IOKPHTUSA Ha aMepukaHckom | 30 Mr/M? u | 30 Mr/M? u | 30 Mr/m? u | 30 M1/ M? u | 30 Mr/ M2 u

cymnnbHoM GapabaHe (Mr/m?) perymmpyeTcs IO | perymmupyeTcs IO | perymmMpyeTcs [0 | perynupyeTcs [0 | perynupyeTcs 1o
Mepe Mepe Mepe Mepe Mepe
HeoBxXoIMMOCTHU HeoBxXoIMMOCTHU HeoBxXoIMMOCTHU HeoBXoOMMOC TN HeoBXoOMMOC TN

Paspuxiauresb (GyHT/TOHHA) 0 0 0 0 0

CooTHOWEHNE [IOJIMBUHUIIOBOT'O crnnpTa n | 56%/44% 56%/44% 56%/44% 56%/44% 56%/44%

[IoJIMaM1 - 3NUKIJIOPTUAPMHA

Mommbuxarop (mMr/m?) 1,1 1,1 1,1 1,1 1,1

Yron ckoca Kpenupymoumero JieseBus (T'palycoB) 20 20 20 20 20

BrnarocomepxaHue nociye CBB2 18,0% 18,0% 18,0% 18, 0% 18, 0%

Oaenenre B 3asope CBBl (moiiMor BomsHoro | 0,2 0,2 0,2 0,2 0,2

crosba)

Barpyska HaropHOT'O Baka (mi1/10 My | or O mo -0,5 or 0 mo -0,5 or O mo -0,5 or 0 mo -0,5 or 0 mo -0,5

obpasua)

BrnarocomepxaHMue B KaTyllKe 3,0% 3,0% 3,0% 3,0% 3,0%

Pasmenenne kapBokKcuMe TUILeIoIo3a/npounsnt | 35/30/35 35/30/35 35/30/35 35/30/35 35/30/35

BO BJIAXHOM COCTOSHMM HoJimMep (Y/M/A)

dusudeckue CBOMCTBA [IOHJIOXKM

[loBepxHOCTHAS [JIOTHOCTL I[IOCJIe BHCYNMBaHUSI

(dbynToB/500 smcTOB) 15,3(2) 15,1 15,3 14,3 15,3
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TonmumHa (MMIJI/8 JIMCTOB)

[I[poYHOCTB pm pacTIXeHNN B MallIHHOM
HanpasJeHun (r/3 monMa)
[[pOYHOCTL MNPU PACTSKEHUM B I[IOINEePEeUYHOM
HanpasJeHur (r/3 mOoiMa)
OedopmMaumsa NOpM PaACTIKEHMM B MAalIMHHOM

HanpaBJgeHur (%)

[[poYHOCTH BO BJIAXHOM COCTOSHUN npu
pacTaXeHUM B [IONEPEeYHOM HamnpasjeHuu (r/3
mioriMa )
CooTHOWEHME [IPOYHOCTM OIPM PaCTIKEHUM B
[IorepeyvHoM HalpabBJIeHMM BO BJIAXHOM M CYXOM
cocTOogHUM (%)
Iea padurHepa

JIaMMHAapHOTI'O [IOTOKAa,

JiomangmHada CI/[J'[a—CyTKI/[/ TOHHAa

16, 3 (2A)
~140

1350

1350
21

405

30,0
>1,0/1,0

128

1430

1430
15

390

27,0
PeryampyeTcs IO
Mepe

HeoBxXoIMMOCTHU

155

1430

1430
22

400

28,0
Peryiampyercs IO
Mepe

HeoBxXoIMMOCTHU

129

1430

1430
15

400

28,0
PerynupyeTcd o
Mepe

HeoBXoOMMOC TN

150

1430

1430
22

400

28,0
PerynmupyeTcs IO
Mepe

HeoBXoOMMOC TN
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[0098] ITOOJIOXKM , M3TOTOBJIEHHEE B DKCIIEPUMEeHTAax A-E,
Iperpamaim B OIBYXCJIOVHEE abcopbupyrmme JIMCTHI, VCIIOJIb3Y A
CTaHODapTHOe obopynoBaHMe OJd o00paboTKM. [lpouiecc oOpaboTKU

BKJIOUAJI THUCHEHME C MCIOJIb30BaHMEM PUCYHKAa, OIMCaHHOT'O B IIaTeHTe
Ha IpOMBILJIEHHE oOpaszeln CIMA N 648137 (maHHOe OIMCaHMEe BO BCel
CBOEM IIOJIHOTEe BKJIOUAETCH B HaCcTOAmMY HOKYMEeHT I[IOCPeICTBOM
CCBEUIKM) . Tuy®MHa T[POHMKHOBEHUSA IIPM THUCHeHUM cocTaBjajga 0,075
morMa (1,905 MM) 10JIS HEKOTOPHX 5sKchnepmuMeHTorB 0,120 momMma (3,038
MM) oJId IOPpYyTMX  BKCIEePVMMEHTOB. KoHkpeTHEE TeXHOJIOTUUYEeCKME

napaMeTpr O00pafOoTKM NPOUJIJIOCTPUPOBAHE B Tabjule 5.

Tabmimuiia 5
[TlapameTp SHaueHMre
PucyHOK THMCHeHMUHA [laTeHT Ha OPOMBIJIEeHHBED OBpaseln CIA N
648137

0,075 morma (1,905 mMm) m 0,120 moiMa

(3,038 mm)
OvaMeTp BaJiKka IJIS TUCHEHUS 20 momMorB (508 mmMm)
TBepIOCThb KayuyKOBOT'O onopHoro | IopoMeTp 55 no mkajne llopa (Shore) A

BaJiIKa

IraMeTp KaydyKOBOI'O OIOPHOI'O BaJika 20 moorMoB (508 mm)

TosmMHa KaydyKOBOI'O IIOKPBITMSA BaJiKa 0,625 momMa (15,875 mm)

IraMeTp CONPSKEeHHOT'O BaJika 14 miomiMor (355,6 Mmm)

TBepOOCTE CONPAXEHHOI'O BaJiKa HOopoMeTp 93 no mkajse lopa A
Bas0p nojammero BaJKa 0,030 morima (0,762 MMm)
CKOpPOCTL JIMHMU ([IEePEeMOTKM) 850 ¢dyToB B MMHYTY (4,318 M/c)

[0099] OO6paboTaHHHEe IBYXCJIOMHBEE adcopbupyomue JIUMCTH U3
HEKOTOPHX DKCIEPMMEHTOB 3aTeM MWCCJemoBal, UYTOOH OIPemelIuTh
XapaKTepUCTUKN DTUX JIUCTOB, TaxKue KakK abcopbupynma g
CIIOCOOHOCTL, TOJIIMHA, COOTHOWeHMe IIPOYHOCTM IIPM pPacCTsIXKeHUN,
COOTHOIeHVe OedopMaluM IIpU pPacCTSXeHUM W ollyllaeMasd MAT'KOCTE.

VsMepeHHEEe XapaKTepPUCTUKU NPOMIJIIOCTPUPOBAHE B Tadauiax 6 u 7.
CillegyeT OTMEeTUTEL, UYTO O0O03HaueHue "H/0" B Tabjguuax 6 wu 7
IOKasHBaeT, UYUTO COOTBETCTBYKNMM IIapaMeTp He OHBJI oIpenesieH IJid

KOHKPETHOI'O DJSKCIIEPVMMEHTaA.
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Tabauia 6
=) 5 5 o S o § w N vy v 3 5 S m > m a = 5 >
) — 8 0 ~ o, 5 g 8 ~| m = m 0 5 o H o~ 3 3, B
I 0 E & R = T ¥ o o @ =T e L C o m U g & 0
~ 0 L - 0 3 S| o o o, > X B o & Ei
m B = B o x| o 5 n o 0] (] L T (]
0 3 g o 5 8| © o ° o 5 b 5og 8 b
3 s T © N Hl o o o o [ o o =
n B s 0, o o, = - o i E
B S 5 s <5 & S 8 @ < 5 Yoo
w = S m E = | & = g -3 5 8 o 5 =
B n s S ~| o s s S = ¢ 5 8 s
B B s S5 S S = sl A sl e 2 ) 5 § 85 § w = S S = S o
v U a = a S I a § 0 3 o S| 85 ¢ S Z| o 5§ § 0 I @ o9 § 06 & o ~
s o BT O BOZ @ oS ST - - T vl B § & & U =@ o £ 5 I m U I
S LU © U U & v U ¥ 8| w v Ul @ & u E|l v & © 5 &5 I 5 K 5 U 5 B I -
S, X o0 m| =m O ¥ @ ~/ o % 0 H|l & ¢ ®| & § % m| o & % o o 0 ~| o % ® 0 @ 0
v g, = ol § L oo o© | T oo QO r of & o o & ¢| £ o & o © o © of X B I & o © o «
| v B B H B‘BO..ZS‘E‘(UMEIS‘BBE E O..B‘BE!(DO..(DS’ZE(':QUBGJQ.GJS‘
0 m O O 5 o U B S| o U B ~| o o OV 3 —~ | © o 0O U LV B B S m S| o U B B S T
X O B =S| O 0O © ® Q| &% ® O k| O O ©| © do | @ | 9 O ®©® O ®©®@ O § Q| O O T O ®© O 5
o E B EB| & £ o = Bl &2 o8 -0 B ol @ | o oK|lE 0O o B X S & H|O @ m 0o B I N &
Nspenue 1 31,52 270,8 2448 2502 2475 24,7 10,7 619 24,7
Nspenue 2 31,95 259,06 2802 3049 2922 23,2 10,2 831 27,3
Nspenue 3 32,27 260,2 2823 3065 2941 23,4 10,1 829 27,0
Nspenue 4 31,94 266,06 2623 2694 2658 23,0 10,6 741 27,5
Nspenue 5 32,19 259,06 2775 3118 2941 24,0 10,2 889 28,5
spenue 6 31,94 263, 1 2673 2945 2805 23,2 10,3 847 28,8
Nspenue 7 31,54 262,8 2547 2742 2642 23,1 10,3 817 29,8
Nspenme 8 31,93 263,77 2406 2725 2560 23,7 10,1 777 28,5
Nspenue 9 32,00 262,9 2492 2967 2719 23,5 10,0 814 27,4
Nspenmue 10 27,73 229,06 2103 2176 2139 21,5 10,3 597 27,4
Nspenme 11 29,25 223,9 2794 2669 2730 15,2 8,06 723 27,1
Nspenue 12 30,92 235,3 3219 3097 3157 15,2 8,5 850 27,4
Nspenmue 13 31,33 216,2 3054 2863 2957 14,4 7,5 774 27,0
Nspenue 14 31,41 221,1 2901 3006 2953 14,3 7,6 789 26,3
Nspenue 15 30,28 221,0 2764 2810 2787 14,2 7,3 781 27,8
Vzpenmue 16 31,22 218,06 3143 3132 3138 14,8 8,0 804 25,7
Uspenue 17 30,95 216, 3 2727 2627 2676 15,2 8,0 659 25,1
Uzspenue 18 31,30 217,4 3033 2837 2933 16,5 8,1 767 27,0
Uspenue 19 31,15 219,9 3099 2921 3008 15,4 7,9 708 24,2
Nspenue 20 31,068 216,77 3111 3120 3115 15,9 8,1 781 25,0
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Nspenmue 21 31,56 222,5 2803 2619 2709 16,7 8,2 687 26,2
Nspenue 22 31,44 215,4 3031 2975 3003 15,6 7,8 779 26,2
Nspenue 23 31,54 222,5 3514 3168 3336 15,4 7,8 884 27,9
spenue 24 31,48 219,606 3403 3519 3460 15,3 7,8 948 26,9
Tabmnua 7
gooN ™M — — S s 00S ] s @ [is =
T 0 N~ Q e IS B H S % 0, 0,
SR = F o SR SR+ 5 -~ =] =]
— ~ ~ | [e) ~ [e) [0 I do
o [ 0 I . s OB % M ~ N
W — w — ~ S > S >
T © = X o, X o, H ©
H g 0 = ] — O g 0 O 2 O X [} = = (]
T < Q H S H O 5 M L e R 5 S S = s 2SS A A
o Q S > 0 > 0 S o 6 o Q, o° d w I S S L O & I s 5
3 B T o, 0 o, 0 a00S = Q, s ~ i} © Q o 4 ©m ¥ o0 T o 0o B I
S 0 ) S = s = B =0 1) =0 soo S H 5 © ¢ O | o § g5 0 0
0, O m & o~ O O 0 O [SIERT) S B a4 © S B a4 =B~ 0] 0 U O 8 &® T m O m o O =
] L &3 W © 0, 0 0, O o O I 0 B o L U & el o = g O L o ® I © O ®© L I
[t o9 HBHOOF o O o U o, 0 g 2 > g 2 > (= IR E g X BE O H S o 0 QO BHooo H
0 o m U S 0 0 0 0 o 0 o O H = 0 O H = ~| © g © > H o & U H O ©o & o O U
% 0 © © g O = 0 o % 0 0, U O QO 0o U O O Rk = H i g & O 0 ®© © ®© O o o ©
0] = 0 o H < 0 < €] (@] © (@] =1 = | @] =1 = o - = — @] O = (@] H o 3 I | I @] | 0,
Nspenue 1 582 679 13,2 0,27 152,7 41,7 4,96 11,9 5,8 2,31 0,981
Nspenue 2 752 708 13,6 0,34 189,8 59,6 4,94 11,6 5,5 2,27 0,92
Nspenue 3 784 705 13,4 0,39 189,3 60,3 4,94 12,0 5,3 2,30 0,92
Nspenue 4 698 706 13,6 0,37 169,8 50,0 4,98 10,8 5,9 2,17 0,97
Nspenue 5 7277 729 13,9 0,40 188,14 61,0 5,03 12,8 5,3 2,36 0,89
spenue 6 768 716 13,8 0,40 180, 6 55,8 5,01 11,4 5,3 2,24 0,91
Nspenue 7 664 730 14,2 0,40 171,3 50,8 5,02 11,4 5,7 2,24 0,93
Vspenne 8 698 716 13,8 0,39 165,5 52,9 5,03 10,6 5,8 2,35 0,88
Nspenue 9 680 726 13,9 0,40 177,0 52,3 5,06 11,3 5,65 2,34 0,84
Nspenmue 10 669 674 14,9 0,38 144,5 44,0 5,95 5,9 H/O 2,09 0,97
Nspenmue 11 674 629 13,2 0,27 238,1 63,2 4,79 12,9 H/O 1,77 1,05
Nspenue 12 834 598 11,9 0,30 277,5 63,9 5,35 12,4 5,2 834 H/O
Nspenmue 13 674 566 11,1 0,26 281,1 H/O H/O H/O 6,1 674 H/O
Uspenue 14 735 569 11,1 0,24 284,0 H/O H/O H/O 5,9 735 H/O
Uspenue 15 H/O 577 11,7 0,27 273,8 H/O H/O H/O 5,9 H/O H/O
Nspenmue 16 H/O 554 10,9 0,24 289,1 H/O H/O H/O 5,8 H/O H/O
Nspenue 17 H/O 571 11,3 0,26 243,1 H/O H/O H/O 6,06 H/O H/O
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Uspemme 18 | H/O 553 10,9 0,25 255,8 H/O H/O H/O 6,2 H/O H/O
Uspemme 19 | H/O 581 11,5 0,26 273,9 H/O H/O H/O 6,0 H/O H/O
Uspemme 20 | H/O 547 10,6 0,26 274,17 H/O H/O H/O 5,6 H/O H/O
Uspemme 21 | H/O 549 10,7 0,25 231,5 H/O H/O H/O 6,0 H/O H/O
Uspemme 22 | H/O 562 11,0 0,30 269,3 H/O H/O H/O 5,8 H/O H/O
Uspemme 23 | H/O 597 11,6 0,31 308,7 H/O H/O H/0 5,6 H/O H/O
Nspemme 24 | H/O 604 11,8 0,36 316,6 H/O H/O H/0 5,3 H/O H/O
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[00100] CoueTaHMe BHCOKOM TOJIMHH M Xopomel abcopbupynomen
criocobHoCTM OyMaxXHHX M3OeJMM COTJIACHO HacTodlleMy Mu300peTeHu He
OBHapyXMBaeTCd B IOPYIMX OyMaxXHBIX MBOEJIMAX, M3BECTHHX B TeXHUKE.
CBUOETeJILCTBO STOI'O MOXHO HaOjwonate Ha  ¢ur. 13, KOTOPHM
IpencTaBjisgeT abCcopbOUPYKRILyl CIOCOOHOCTE B 3aBUCUMMOCTM OT TOJIIMHE
UBIOeIn, M3TOTOBJIEHHHX COIJIACHO TEexXHOJIOTUAM, KOTOPHE OIIMCAaHH
Brllle. OuUIr. 13 Takxe IOIpelcTaBJigeT CPAaBHUTEJILHBEE OBYXCJIOVMHEE U
CPaBHUTEJILHEHE TPexXCJIOVHEe adcopbupynlmye M3OeJMI, W3TOTOBJIEHHLE
raTeHToobJjamaTesieM HacTodmen 3a4adBKU, a Takxe oYy IT'VIMA
IPOUBBOOAUTENIAMM . ITU CPaBHUTEJILHBEE IBYXCJIOMHEE U TPEexXCJIOMHEBE
V3OeJUsa BKIOUAKT M3OeJIMd, W3TOTORJIEHHHE B IIPOllecCe IIPOM3BOICTRBA
ByMaru C IIOMOmLI CTPYKTYPUPYIIMX CeTOK, a Takke OBYXCJOMHHE
M3OeJusa, WM3TOTOBJIEHHHE C IIOMOMBIK CTPYKTYPUPYRIMX JIEHT BMECTO
CTPYKTYPUPYRIIMX CeToK. Kak MOXHO BUIOETH M3 BTHUX HOaHHHX, BCe
DKCIIEPUMEHTaJIbHEE U3neJmns COTJIaCcHO HacToAmEMY  M300peTeHM
IEeMOHCTPUPYIOT IMIPeBOCXOIHOEe cCcoueTaHue TOJMMHE ¥ abcopbupyomen
criocoBGHOCTM. B YaCTHOCTM, IOBYXCIJIOMHHE DKCIepPMMeHTallbHHEe U3OeJINA
VMeJIM TOJIIMHY, COCTaBJAKINYID, IO MeHBIIeM Mepe, IpUbIM3UTEJIBHO
255 MM/ 8 JIMCTOB (809,625 MKM/JIMCT) , u abcopbUpP YOIy
CrIOCOBHOCTL, COCTAaBJAKIYID, I[1I0 MeHBbIIEM Mepe, OpUbIU3UTeJIEHO 650
/M2, KpoMe TOTO, HEKOTOPHE U3 SKCIEePUMMEeHTAJLHEX W3OeJUN VMeJIu
abcopbupynnyn CIOCOOHOCTL, CocTaBjgwomylo ©Oojiee uem 700 1v/M2, a
YeTHpe DSKCIEPMMEHTAJIBHEIX WM3OeJIMd MMeJIM TOJIIMHY, COCTAaBJISIY
Bojlee ueM 265 wmi/8 JgmcToB (841,375 wMrM/jaucT). C  OpyTou
CTOPOHE, HM OOHO U3 IOBYXCJIOMHEIX CPABHUTEJILHEIX W3IeJUM He MMeJIO
coueTaHMsa TOJIMMHEL ¥ abcopbupyomel  CIOCODHOCTM  OBYXCJIOMHEX
SKCIEePUMEHTAJIbHEX M3IesJMM. EIMHCTBEeHHOE HM3OeJIMe, KOTopoe MMeJIO
Takoe coueTaHMe abcopbupynmen CrIoCcoBHOCTH u TOJIIVHEL,
IpencTaBJIAJO cobomn TpexCcJIONHOe CpaBHUTEJILHOE n3nesme.
PasyMeeTCs, KaK OOJIKHBE IIOHMMATL CIelUMaJIUCTH B IaHHOM o08JacTu
TeXHUKMN, PaCXOIH, CBA3aHHHE c M3TOTOBJIIEHVEM TPEeXCJIOMHEX
u3OeJamuy, SHAUUTEJILHO IIPEeBHIAT COOTBETCTBYKIMME PAaCXOIH IJA
IBYXCJIOVMHBIX U3IEJIUM.

[00101] Kaxk nompofHO obcyxmaeTcs BHIIE, abcopbupyna g
CIIOCOOHOCTL M TOJMMHAa OYMaXHBEIX M3IOeJulM, KakK I[IPpaBWUJIO, HaxXOOATCH

B 0OpaTHOM COOTHOMEHMM C OIyMlaeMOM MATKOCTbI OyMaXHHX W3IeJINM.
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DaHHBE B Tabamiax 6 u 7 B COBOKYIIHOCTMU C OaHHBIMM,
OPOMJIIOCTPUPOBAHHEIMM Ha ¢ur. 13, »OeMOHCTPUPYEeT IIPeBOCXOOHOE
coueTaHue abcopbupynmer CIoCoBHOCTH, TOJIIVHEL ¥ MATKOCTU B
ciydae M3OeJMM COIJIacHO HacTodmeMy u300peTeHMIO. XOoTsa OyMaXHHE
U3OeJMsa COIJIaCHO HacTodAmeMy MK300peTeHMI OeMOHCTPUPYIT BECOKME
3HaueHusa adcopdupynmel CIOCOOHOCTUM U TOJMHE, MATKOCTH OyMaXHHIX
usneaun, KOTOPYI  IIOKAa3HBAaT 3HAUEeHMS  OWymaeMoM  MSI'KOCTH,
npencTraBJIeHHEE B Tabamiax 6 u 7, BCce  Xe OKa3HBaJlach
OTHOCUTEJILHO BRICOKOM . B KauecTBe CpaBHeHUSd, aHaJIOTUYHELIE
VMeomMecsa B IpoHaxe IIOJIOTeHLa IJS PYK MOTYT, KaK IPaBUJIO, UMEThH
omymaeMyl MATKOCTL, COCTaBJgomyn oT 5,1 mo 6,8.

[00102] dur. 14 npencrTaejgeT IOOIIOJIHUTEeJIb HEle CBOMCTBA
SKCIEePUMEHTAJIbHEX M3IOeJMM CcoIJlacHO HacToAmeMy Hu300peTeHMo, a
Takxe  OOMNOJHUTEJILHHE CBOMCTBa CPABHUTEJLHBEX  OBYXCIOMHHX U
TPexXCJIOMHEIX M3neJur. B uyacTHoCcTM, oO¢ur. 14 nOpencTaBiaseT B
CpaBHeHUM COOTHOIEeHMe I[IPOUYHOCTU IIPUM PaCTIKEeHUM ¥ TOJIMMHBE IJIA
SKCIEePUMEHTAJIbHEX UM3OeJUuV ¥ TaKMxX Xe CPpaBHUTEJbHHX W3O0eJIni,
KOTOpPHE MNPOMJLIIDCTPHPOBaH Ha o¢ur. 13. Bce »BKcIepuMeHTAaJIbHEE
usneamsa VIMeJIn COOTHOIIEeHK E IIPOYHOCTHU opu pacTsKeHUN,
cocTaBJdlee MeHee ueM NOpubauzsurensHo 1,00, u adbcopbupyolyil
CroCOBHOCTEL, COCTAaBJAKNIYI, II0 MeHbIlel Mepe, IPUOIU3UTESLHO 650
/M2, BoJjiee KOHKPETHO, SKCIIePUMEHTaJIbHEE nsneamsa VIMeJIu
COOTHOIIEeH E IIPOYHOCTHU npu pacTsSKeHUN, cocTaBJigomee oT
npubansuressHo 0,85 mo npubiams3uresbHo 1,0. C OpyToM CTOPOHHE, B
BOJILMMHCTBE CBOEM CPaBHUTEJILHHE U3OeJMS UMeJIM  COOTHOIEeHUEe
IIPOYHOCTM IIPpU pPacTSKeHMM, CcocTaBJdgomee 0O6oJjiee uyem 1,00. Kak
obcyxIaeTCcsd BHIIE, COOTHOMEeHMe IMIPOUHOCTM IIPU pPacTsSXKeHUM, KOTopoe
VMMEeIT BKCIepuMeHTaJlbHEe MW3OeJIMsa, IPUBOIUT K TOMY, UTO UM3OeJUd
VMeT foJjlee  YCTOMUMBYID  IIPOYHOCTDL BO BCex HalpaBJIeHUAX .
CpaBHUTeJILHEE WU3IeJMdI, VYV KOTOPHX COOTHONEeHMe IIPOYHOCTU IIpHU
pacTsSXeHUM COCTaBJIgeT 3HauuTellbHo ©OoJjiee ueMm 1,0, He o6JjamaoT
YCTOMUMBOM IPOYHOCTLIO BO BCeX HalpaBJIeHMAX ¥ BMECTO D2TOTO
OPOABJILIT SBHAUMUTEJbHO 0oJilee  BHCOKYK TIPOYHOCTL B MallMHHOM
HalpaBJIeHMM, UYeM B IIOIIepeduHOM HallpaBJIEHUM.

[00103] Crlepynoumue OTJMUMTEJIbHEE CBOMCTBA M3OeJIMM COIJIacHO

HacToAmeMy M300peTeHMI0 MOXHO HabjswomaTe Ha oour. 15-17. dur. 15



53

OEMOHCTPHUPYEeT adbCcopbUpynllyl CIOCOOHOCTE KaK (QYHKIMID COOTHOUWEHWI
IIPOUHOCTHM IIPU PAaCTSIKEHUM IOJIS SKCIepMMEHTAJILHHX M3OeJ MM COTJIaCcHO
HacTofAlleMy M300peTeHUId M IJS CPaBHUTEJBHEX OyMaXHBEX W3TeJINM.
Kak ob6cyxmaeTcsd BHIIe, »IOBYXCJIOMHEE BKCIEpPUMEeHTAaJIbHEE U3IeJINs
MeJl abcopbupynmyld CIOCOBHOCTL, COCTAaBJAKIYID, IO MeHbllel Mepe,
NPpUBJIM3UTEJIEHO 650 /M2, u COOTHOIIEeHKE IIPOYHOCTU npu
pacTaXeHUM, cocTaBJIgKIIee oT NPUOIIN3UTEJIBEHO 0,85 oo
npubamusuressHo 1, 0. Kak 04YeBMIOHO HOeMOHCTpupyeT our. 15, Takoe
coueTaHue abcopdbupynmel CIOCOOHOCTM UM COOTHOMEHMVS MIPOUYHOCTU IIPpU
pacTsaXeHMM IIO3BOJIAeT OTJIMYaTh HSKCIEepMMeHTAaJIbHEEe M3OeJiusa OT

IBYXCJIOMHEIX ¥ TPEeXCJOMHEX CPaBHUTENLHEX Uu3Oeauti. our. 16 m 17

NpencTaBJISgoT COOTHOIMEHUE oedpopMalmm pu pacTIXeHUN B
COMOCTaBJIEHUN c abcopbupynomen CIIOCOBOHOCTHIO u TOJIMUHOM,
COOTBETCTBEHHO, oJ1g SKCIEePUMEHTAaJIbHEX U3 eJINN COTJIaCHO

HacToAlleMy M300peTeHMI M CPaBHUTEJIBHHIX M3OeUM. VI B 5TOM cClydae
MOXHO  BMIOETL, UYTO SKCIepUMEHTAaJIbHEEe M3OeJNsa OeMOHCTPUPYIT
YVHMKAaJIBEHEIE COUeTaHMs CBOMCTB, KOTOPHE He OOHaApyXMBAKLTCA HU B
OIOHOM M3 CPaBHUTEJLHEIX M3IEJINUN.

[00104] XoT4d  IHOpencTaBJIeHHEE BHINE KOHKPEeTHEEe  [IPMMEPEH
U3Oenyl, KakK [OIpaBWJIO, UMenT Yy3KMe MHTepBaJlEl IapaMeTpOB, TaKUx
KaK IIOBEPXHOCTHAad ILJIOTHOCTL, abcopbupyKmas CIOCOBHOCTL, TOJIIMHA
M T. ILO., KOTOpPHE ABJAKTCA pPellallyMM/ IJIA KOHKPETHBX TOBapPHBIX
UBIOeIny, TaKMxX KakK IOoJIOTeHlla OJS PyK, IJ4 CIeuralUMcTOB B OaHHOM
00JIaCTU TexXHUKM SHABJSETCH OUYEBMIOHHM, UTO TEeXHOJOI'UMM U CIOCOOH,
ONMCaHHEE B HaCTOANleM HOOKyMeHTe MOI'YT MCIOJIB30BATHCSA  IJIA
IPOM3BOACTRBA Pa3HOOOpasHHX U3OeduM. UToOH OIPOOeMOHCTPUPOBATH
BoJIbImon oBBeM HaCTOAmEero nsobperTeHud, OB M3TOTOBJIEHE
pa3HoobpasHele IIOHOJIOXKM C MCIOJB30BaHMeM TexXHOJOIMM, KOTOpPHe
ONMCaHB BHIIe M BKJIOUalT Opollecc CBB, Ha ©OyMmMaromejaTeJbHOMU
MallMHe, ¥WMekllmel KOHOUTYypallril, KOoTopad NPpOMJIIICTpUpOBaHa Ha our.
1, M C IOpUMMeHeHMEeM CTPYKTYpUPYKIEe! TKaHM, T[IpelCcTaBJIEHHOM Ha
bur. 3 m 12A m B Tabguuax 3 m 4. CBOMCTBa 5STUX IIOIOJOXEK

NPOMJJIIOCTPUPOBAHE B Tabiuie 8.
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Tabmauiia 8
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1 17,4 158 1752 26,3 1835 0,96 514
2 15,7 158 1284 24,6 1415 0,91 416
3 15,7 164 1617 27,0 1292 1,26 398
4 14,5 143 1431 7,1 1397 1,03 418
5 13,5 138 1403 15,5 1285 1,09 406
6 12,6 134 1429 13,8 1338 1,07 420
7 12,7 117 1466 11,7 1447 1,02 403
8 12,9 114 1525 11,4 1447 1,06 432
9 13,1 133 1397 15,8 1456 0,96 419
10 12,3 122 1470 13,3 1440 1,02 423
11 23,3 159 2654 27,9 2593 1,02 660
12 23,3 162 3309 27,0 3158 1,05 898
13 25,0 160 2738 27,2 2772 0,99 661
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[00105] PesyJibTaTH, npencTabBJIeHHEE B TabJmile 8,
IEeMOHCTPUPYIOT MUPOKMM IMalasOoH CBOMCTB, BKJKUYAA I[IOBEPXHOCTHYIO
[LJIOTHOCTB, TOJIIMHY M IIPOYHOCTE BO  BJIAXHOM COCTOSHMM IIpHU
pacTsaXeHMM B IIOIIEPEUYHOM HallpaBJIEHMM, KOTOPHE MOXHO IIpMIaBaThb
U3OeJuaM COIJIaCHO HacCTodlleMy M300peTeHMI. He oOoI'paHMuMBasaCh
TeopMueMr, aBTOPH CUMTAT, YTO BSTU CBOMCTBa CTaHOBATCH, IIO
MeHbIelM Mepe, UYaCcTUUHO BOS3MOXHBMM OJlarolaps YHUKAJILHOM Ipupome
CTPYKTYPUPYIEY TKaHM, MCIOJb3YeMOoM moJga G(opMOBaHUS U3OeJIun.
HanpuMmep, Kak oOCyXOaeTcsa BHIIe, IIJIOCKOCTHOM OOBLEeMHHBV MHIEKC
CTPYKTYPUPYIEY TKaHM [IPOM3BOOUT 3BHAUKMTEJILHOEe BO3IOEMCTBME Ha
CBOVICTRBa M3OeJMM, U IIJIOCKOCTHOM OOBEMHEM MHIEKC CTPYKTYpUpYyKIen
TKaHM 3HAUMTEJIBHO OTJIMYUaeTCHd OT ILJJOCKOCTHEX OOBEMHHX WHIEKCOB
IPYTUX CTPYKTYPUPRYKIMX CEeTOK, KOTOPHE M3BECTHH B TEeXHUKE.

[00106] XoTs HacTodmee wu30OpeTeHMe OBJIO OINIMCAHO COTIJIACHO
HEKOTOPEM KOHKPE THHM [IPMMEPHEM BapMaHTaM OCYIEeCTBJIEHN S,
MHOT'OUMCJIEHHEIE IOOIOJIHUT EJIb HEE MOIVOUK AN n BUIOU3MEHEHN A
CTAaHOBATCSA OUEBUIOHHMU IJIS CIelMaJIMCTOB B ITaHHOM oOOJIacTM TexXHUKU
B CBeTe HacToAmero onucaHmda. TakuM o0pasoM, cCJjenyeT IIOHMMATh,
UTO HacTosdllee M300peTeHMe MOXHO [NIpaKTUUEeCKM OCYIEeCTBJISTH MHaue,
UueM IIpencTaBJISeT OaHHOE KOHKpPeTHOe OolMcaHue. [lonTOMYy IIPUMEPHEE
BapMaHTH OCYIeCTBJIEHU A HacToAmero nzobpeTeHmA cJlenyer
paccMaTpuBaTh BO BCeX OTHOIEHUAX Kak WILJTIOC TP aTUBHEE u
HeOoT'PaHUUUTEJILHEE, u oOBEeM HaCTOAmMETO n3o0bpeTeHnsa  OOJDKeH
omnpeneJyaThbCcsa  QOopMYJIOM M300peTeHMsI, OCHOBY KOTOPOWM COCTaBJISET
IOIaHHasg 3adBKa CO CBOMMM SKBMBAaJIEHTaMM, a He IMIpeldcTaBJIEHHOE BHIIE
onMcaHue.

[lpoMrOLIIEHHAST IIPMMEeHMMOCTb

[00107] HacTosamee wu300peTeHMe MOXET MCIOJb30BATLCH IJIA
M3TOTOBJIEHUA XeJlaTeJIbHHEX OyMaXHHX M3IeJMM, TakuxX Kak II0JIOTeHIla
nJjis PYK. TakuMm  oOpaszoM, HacToAlee nz3obpeTeHUe ABJISETCSH

IIPMT'OOHEIM IIJIA TIIPMMEHEHNVA B IIPOMI3IBOIOCTEE OYMaXHEBIX U3OeJIUn .
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$OPMYJIA N3OEBPE TEHNA

1. Crioco® M3TOTOBJIEHUSA BYyMaXHOT O usneams, COTJIaCHO
KOTOPOMY :

a) OoopMMPYIT BJIAXHOe LEeJJIJIOBHOE IIOJIOTHO Ha CTPYKTYpUPYImen
TKaHM B OyMaronesaTesIbHOM MallMHe ;

b) oBesBOoXMBaLT 0e3 VYIUIOTHEHUI LeJUIJIO3HOEe IIOJIOTHO Ha
CTPYKTYPUPYIEY TKaHW; U

c) BHICYIIMBAIOT LeJIJII0JIO 3HOoe IIOJIOTHO nJIs bopMUpOBaHMUSI
OYMaXxXHOT'O M3OEJIM,

IpM STOM YacTh CTPYKTYypUPpYIIMEeM TKaHM, Ha KOTOopoM (opMHUPYIOT
LEeJJIIJIO3HO e MOJIOTHO, uMeeT [IJIOCKOCTHOM 0O BLEeMHBIN VHIEeKC,
COCTAaBJIAIMNMY, 10 MEHBIIEW Mepe, NPUOIM3UTEJIEHO 26.

2. Cnoco6 mo 1m.l, coIJjlacHO KOTOPOMY ILJIOCKOCTHOM OOBEeMHEM
MHIOEeKC COoCTaBJigdeT OT IPpUOJIM3UTEJIBEHO 26 DO HNpubimsuTelibHO 30,5,

3. Cnoco6 mno m.l, CoOIJIacHO KOTOPOMY KOHTaKTHad ILJIomMalb
YacTu CTPYKTYypUPpYKIEeN TKaHM IIOJIHOCTLI ofpa30oBaHa BHCTyIaMM Ha
OCHOBHEIX HUTHAX CTPYKTYPHUPYKMEel TKaHM’.

4. Crioco® 1o m.1, COTJIacHO KOTOpPOMY OOTIOJIHUTEJILHO
MCIOJIbE3YIT  KOMIO3MLMILD IJA  (GOpMOBaAHMA  LEJJIJIO3HOTO  IIOJIOTHA,
OpuyeM KOMIIO3ULMA BKJIOUAET OJIMHHBEE ILIeJIJIIOJIO3HEE BOJIOKHA, MWMeK e
JIVHEMHYIO [IJIOTHOCTE, COCTaBJIAKRIYIO, 1o MeHbIIen Mepe,
npnbamsuresibHo 15,5 Mr/100 MM,

5. Cnoco® mo 1m.l, cCcoIJlJaCHO KOTOPOMYy UYacCThb CTPYKTypUpYyHIeHh
TKaHU, Ha KOTOpOM 00pasoBaHo LEeJIJIIJIO3HO e [IOJIOTHO, uMeeT
[JIOCKOCTHOM OOBEeMHEM MHIEKC, COCTaBJIAKMNMIM, II0 MeHbllel Mepe,
NPUOIIN3UTEJIEHO 26 (i) B HadvaJlb HOM nepuone, Ha KOTOPOM
LeJJII0JIOBHOEe IIOJIOTHO of6pasyeTcda B OyMaromejlaTeJIbHOM MallMHe, WU
(ii) mocJsie TOTO, Kak CTPYKTypMUpvImas TKaHb OpoumeT okojio 950000
IMKJIOB paboTH OyMaTroleslaTeJIbHOM MallMHH .

6. Cmoco® 1o 1m.5, CcoIJlaCHO KOTOPOMYy KOHTaKTHasd ILJIomalb
YacTu CTPYKTYypUPpYIEe TKaHM IIOJIHOCTLI ofpa3oBaHa BHCTyIaMM Ha
OCHOBHEIX HUTHAX CTPYKTYPHUPYKMel TKaHM’.

7. Crnoco®6 mo 1.5, CcoOIJIaCcHO KOTOPOMY ILJIOCKOCTHOM OOBLEeMHEN
MHIOEKC COCTaBJIgeT OT IIPpUOIM3UTEJBEHO 26 »no npubinsmurenabHo 30,5
(1) B HauvaJIbHOM IIepuone, Ha KOTOPOM LEJUJINJIO3HOE  IIOJIOTHO

obpasyeTca B OyMaromejlaTeJIbHOM MamllMHe, M (11) @nocJje TOTro, Kak
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CTPYKTYypUPpyKIa g TKaHb oponmeT OKOJIO 950000 LIVKJIOB pPaboTH

fyMaromeslaTeJIbHOM Mall/HEL.

8. Crioco6 10 m.b5, COIJIaCHO KOTOpOMYy JOIIOJIHMTEJIBEHO
MCIIOJIE3YKT KOMIIO 3MIIMIO, VICIIOJIE 3OBaHHYIO IOJIA bopMOBaHMUA
IeJIJIJIOSHOT'O IIOJIOTHa, InprnyuyeMm KOMIIO3MINMA BRJIOUaeT OJIVMTHHEIE

LeJJIIJIOB3HEE BOJIOKHA, MMekmye JMHEeMHYK IIJIOTHOCTL, COCTAaBJISKIYIO,
10 MeHbllel Mepe, OpubiausuTesbHO 15,5 Mr/100 MM.

9. Cnioco® mno 1m.l, cCoIJlaCHO KOTOPOMY IIJIOCKOCTHOM OOBEMHEM
MHIEeKC BKJIoUaeT B cebs OBa IIokas3aTesd: OTHOCUTEJILHYID KOHTAaKTHYIO
miomane (CAR) M 2@beKTUBHEM oO0beM yIUIydJeHusa (EPV).

10. Crioco® infe) 1.9, COTJIaCHO KOTOPOMY OTHOCHUTeJIbHAa4
KOHTaKTHAaA Jomanb onpenegeTcd Kak OTHOIIeHNE KOHTAaKTHOM
mwIomany, oBpa30BaHHOM BHCTYIaMM Ha CTPYKTypUpyoIelr TKaHM, K
OTKPHTOM Jiomann Ha CTOpPOHE CTPYKTYpUPYIEeNn TKaHU,
KOHTaAKTUPYIIEN C TIOJIOTHOM.

11. Crnoco6 mno .10, corjacHO KoTopoMy 20DeKTUBHHM oOBLEeM
YIUIYyOJIeHU A olpenejsideTcd KakK cpeInHeapudMe TUUECKUM obbeM
YIUIyOJIeHUV B CTPYKTYPUPYKRIEV TKaHM, B KOTOPHEe MOTYT IIepeMellaTbCHd
LeJIJII0JIO3HEE BOJIOKHA IIOJIOTHa MNpM OyMarolesiaHuM.

12. Cnoco® mno mn.ll, cCOIJIaCHO KOTOPOMY ILJIOCKOCTHOM OOBEMHEMN
MHIEKC OolpelesigseTcsa Kak I[IpoM3BemeHMe OTHOCUTEJILHOM KOHTAaKTHOM
minoman (CAR) u 3@dpekTMBHOTO obObeMa yIuyodJjeHusa (EPV), yYMHOXeHHOe
Ha CTO.

13. Cnoco® mo m.l, coIJlaCHO KOTOPOMY UYacCThb CTPYKTYypUpyKmen
TKaHU, Ha KOTOpOM 00pasoBaHo LeJJII0JIO3HOe IIOJIOTHO, VMeeT
KOPPEeKTUPOBAHHEM IIJIOCKOCTHOM OOBLEeMHHM MHIOEKC, COCTaBJILMUM, IIO
MeHbIIeV Mepe, OpUBIU3UTEILHO 27.

14, Cmoco® mno m.l13, COIIacHO KOTOPOMY KOPPEeKTUPOBAaHHLMN
[IJIOCKOCTHOW OOBEeMHHM MHIEKC COCTaBJIAeT OT OPpUOIM3UTEeJLHO 27 1o
npmbiams3nuTeasHo 31, 5.

15. Cnoco® mno mn.l3, coIJlaCHO KOTOPOMY KOHTaKTHad ILJIomalb
YacTu CTPYKTYypUpYRIel TKaHM IIOJIHOCTLI ofpa3oBaHa BHCTyIaMM Ha
OCHOBHEIX HUTHAX CTPYKTYPHUPYKMel TKaHM’.

lo. Crioco® 1o .13, COTJIACHO KOTOPOMY OOIIOJIHMTEeJILHO
MCIOJIbE3YIT  KOMIO3MLMILD 1OJS  (GOpMOBaAHMA  LEJJIJIO3HOTO  IIOJIOTHA,

InIprnmyeM KOMIIOSHMINMA BKJIOUWaeT OJIMHHEE LIeJIJIIDJIO3HBEIE BOJIOKHA, MMeEKIMe
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JIMHEMHYIO ILJIOTHOCTE, COCTAaRBJIALIY, 1o MeHbIIeN Mepe,
npubarsuTenasHo 15,5 Mr/100 mm.

17. Cnoco® mno mn.l3, COIJIACHO KOTOPOMY ILJIOCKOCTHOM OOBEMHEMN
MHIEKC BKJIOUaeT B ceOa IBa I[oKaszaTelJsd: OTHOCUTEJIBHYID KOHTAaKTHYIO
mwromank (CAR) U 20QeKTHMBHEM O00BeM yIJyOJjeHmsa (EPV).

18. Cmoco6 mno 1n.l7, COIJIaCHO KOTOPOMY KOPPeKTHUPOBAHHEIM
[IJIOCKOCTHOM  OOBEeMHHIM  MHIEKC onpenmensaeTcsd Kak Ipou3BemeHue
OTHOCHUTEJILHOM KOHTakTHOM T1uomanu (CAR) ¥ »dbexkTMBHOTO oOBeMa
YTy OJIeHu g (EPV), YMHOXeHHOEe Ha cTO, npu BHUMCJICHUNU c
MCIIOJIb30BaHMeM  criocoba 3JIeMeHTapHOM AYeUKH, uMmenmen  bopMmy
HenpAMOYTOJILHOTO IapalljiejiorpaMMa .

19. Cnoco® mno m.l, coIJlacHO KOTOPOMY UYacTh CTPYKTypUpyIen
TKaHU, Ha KOTOpOM COOPMMPOBAHO  LE&JIJINJIO3HOe  IIOJIOTHO, VMeeT
KOPPEeKTUMPOBAHHHY ILJIOCKOCTHOM OOBEeMHHEM MHOEKC, COCTaBJSIMM, TIO
MeHble¥ Mepe, OpUbIM3UTeJILHO 27, (i) B HauaJIbHOM IepuoIe, Ha
KOTOPOM LeJUIJIO3HOe TIIOJIOTHO obpas3yeTca B 2 OyMaTroleslaTelIbHOM
MallMHe, ¥ (11) ©nDocjie TOTO, Kak CTPYKTypuUpykmasa TKaHb IpouOeT
okoJio 950000 umkJIOoB pad®oTH OyMaronesaTeJIbHOM MallMHH.

20. Crooco6 no m.l9, coIJlacHO KOTOPOMY KOHTaKTHasd ILJIomalb
YacTM CTPYKTYPUPYKRIEN TKaHM I[IOJIJHOCTBID oOOpasoBaHa BEHCTyIlaMM Ha
OCHOBHEIX HUTAX CTPYKTYPUPYWOIMEeW TKaHN.

21. Crnoco6 no m.19, ComjacHO KOTOPOMY IIJIOCKOCTHOM OOBLEMHHM
MHIOEKC COCTaBJIgeT OT NPpUOIM3UTeJBHO 27 no npubiunsmuresbHo 30,5 B
TeueHMe (1) HavaJIbHOTO IIepuoIla, Ha KOTOPpOoM (OPMUPYIOT LeJIJIJIO3HOE
IIOJIOTHO Ha CTPYKTYypUpYKmen TKaHU, u (ii) rnocJe Pad®oTH
CTPYKTYPUPYKRIEN TKaHM B TedeHMe NOpubiamsuTesbHo 950000 UOMKIIOB
padboTH OyMaromesaTeJIbHOM MAallMHE .

22. Crioco® infe) .19, COTJIaCHO KOTOPOMY OOIIOJIHMTEJILHO
WCIOJBb3YT  KOMOO3MUIMIL OJIA  GopMOBaHMA  LEJJIJIO3HOTO  I[IOJIOTHA,
IpruyueM KOMIIO3UIMSA BKJIOUaAeT MOJIMHHHE 1eJIJIIJO3HEE BOJIOKHA, MMeKIue
JIVHEMHYIO ILJIOTHOCTE, COCTaRBJIAKNIYI, 1o MeHbIIeN Mepe,
npubar3snTenasHo 15,5 Mr/100 mm.

23. Abcopbupyomui LUeJJIIJIO3HHN JIMCT, [IOJYYeHHEM CIOoCOoOO0oM,
COIJIaCHO KOTOPOMY :

a) GopMMPYKRT BJI&XHOEe LeJIJIJIO3ZHOE IIOJIOTHO Ha CTPYKTypHUpyoIeh

TKaHM B 6yMaI‘O,]IeJ'IaTeJ'IbHOﬁ MalllllHeE ;
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b) oBbesBOoXMBaKT 0e3 VYIUIOTHEHUS LeJUJIJIO3HOE IIOJIOTHO Ha
CTPYKTYPUPYIIEN TKaHW; U

c) BEICYNIMBAIT LeJIJII0JIO3HOe TIOJIOTHO 0 bopMMpOBaHUSA
OYyMaXHOT'O M3OeJInd,

IpY STOM UYacTh CTPYKTYPUPYKIEY TKaHM, Ha KOTOPOM (GOopMMPYIOT
LEeJUJII0JIO3HO e IIOJIOTHO, UMeeT IIJIOCKOCTHOM 0O BEeMHEI VHIOEKC,
COoCTaBJIgOMUY, 10 MeHbllel Mepe, IPUOIUIUTEJILHO 26.

24 . Abcopbupyomuy LIeJJIOJIO3HEM  JIMCT IO II.23, B KOTOPOM
[JIOCKOCTHOV OOBEeMHHM MHIEKC COCTaBJISeT OT OPUOIM3UTEJIEHO 26 IO
npubiausureasHo 30, 5.

25. Abcopbupyiommui LUeJJIJIO3HEM JMCT [0 II.23, koTopmM (i)
ABJISEeTCA IOBYXCJIOMHEM, (11) MeeT TOJIIMHY, COCTAaBRJIANIYIO, infe)
MeHbIIel Mepe, OpubiausmuTesbHO 260 MuiI/8 JaucToB, ¥ (iii) B cyxom
COCTOAHUM MMeeT COOTHOIMeHMe PpacTAXeHMM B MallMHHOM HallpaBJIeHUNU
(MD) ¥ TIIOINepedYHOM MallMHHOMY  HallpaBJIeHUM (CD), cocTaBJdpmee
npmbim3nuTenabHo 1,0 MM MeHee.

26. AbOcopbupyomuUy LeJJIIJIO3HEM JIMCT o II.25, B KOTOPOM B
CYXOM COCTOSHUM COOTHOIMEeHMe pacTaXeHUM B MallMHHOM HallpaBJIeHUNU
(MD) ¥ T[IOINepeuHOM MallMHHOMY HallpaBJIeHUU (CD) cocTaBJIgeT OT
npmbimusuTesasHo 0,9 mo npubim3uressHo 1,0.

27. ABcopbupyomMi UeJJIOJO3HBM JMCT o 1I.25, B KOTOPOM
IIJIOCKOCTHOM OOBEeMHEM MHOEKC COCTaBJIAeT OT IIpUbIM3UTEJIEHO 26 IO
npubansuressHo 30,5, M B CYyXOM COCTOSHMM COOTHOMEHMVEe pPacTsXKeHUM
MD/CD cocTaBjigdeT OT NpudamusuresibHo 0,9 mo npubiamusmuressHo 1,0.

28. AOCOpPOUPYIMNM LeJJIOJIOBHENM JIMCT II0 II.23, KOTOPHM UMeeT
TOJIMMHY, COCTaBJIAKIYID, I[I0 MeHbIeld Mepe, IpUOIM3UTeLHO 260 Mmi/8
JUCTOB, W abcopbupyromy®n crnocobHocTs (SAT), cCcoCTaBJIAKIYK, IO
MeHbIIeW Mepe, OPpUOIM3UTEeJbHO 650 17/M2.

29. ABcopbupyomyi LeJIJIOJIO3HEM JMCT 10 I.23, B KOTOPOM UYacThb
CTPYKTYPUPYIIEY TKaHM IIOJIHOCTLI o0pasoBaHa BHCTyIIaMM Ha OCHOBHEX
HUTAX CTPYKTypUpYyIe TKaHM.

30. ABcopbupyomUM LeJIJIJO3HEM JIMCT IO I.23, KOTOPHM HUMeeT
VIOeJIbHEM Bec OpubiamusmuresbHO 52,1 1/M2 (32 dyHTa/cromy) .

31. AbGcopbupyommMi LeJJIOJIOB3HBM JIMCT IO .23, B KOTOPOM
BJIQXHOE LIeJIJIIJIO 3HOE [IOJIOTHO chOopMMPOBAHO C MCIIOJIb 30BaHMeEM

KOMITO 3L, KOTOpa#d COIOEepPXnT OJIVIHHEIE LI eJIJII0JIO SHEIE BOJIOKHa,
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VMemMe  JIMHEeMHY IIJIOTHOCTL, COCTaBJAKMYyo, IO MeHbllel Mepe,
npubarsuTenasHo 15,5 Mr/100 mm.

32. AbBcopbupynlMM LeJJIRJIO3HBM JIMCT I[IO0 I1.23, KOTOPHM BO
BJI&)XHOM COCTOSHUM MMeeT pacTsakeHue CD, cocTaBJdomee, II0 MeHbIeM
Mepe, OpUbIM3UTesbHO 620T/3 morMa.

33. AbGcopbupyomui LeJJIOJO3HENM JMCT IO II.23, B KOTOPOM
IJIOCKOCTHOY OBOBEeMHHM MHIEKC BKJIOUaeT B cebsg @OBa IokasaTesd:
OTHOCUTEJIbHYID KOHTAKTHYI IIJIomanb (CAR) u »0PeKTHUBHEM o0O0BeM
yoiydiiedus (EPV) .

34. Abcopbupyiommi LeJJIOJIOBHHM JMCT 10 .33, B KOTOPOM
OTHOCHTEJIbHAasA  KOHTAaKTHas  IIJomamnb ollpenejieHa Kak  OTHOIeHUe
KOHTAKTHOM ILJIomanyu, o6pal30BaHHOM BHCTYIIAMM Ha CTPYKTYPUPYIEen
TKaHM, K OTKPHTOM IIJIomalIX Ha CTOPOHe CTPYKTYypUpyIey TKaHM,
KOHTaKTUPYIIEeN C TIOJIOTHOM.

35. AbGcopbupyimmMi LeJJI0JIOBHHM JMCT 10 o.34, B KOTOPOM
20be K TUBHEIM oBweM YIJIYOJIeHU A OollpenejyideTcd Kak
cpenHeapudMeTUUeCKUM 00BLeM yTJyOJIeHUM B CTPYKTYpUPYKIel TKaHM, B
KOTOPHE MOTYT IIepeMemaThbCcsd LeJIJIOJIO3HEE BOJIOKHA IIOJIOTHa IIpU
dyMaromeJIaHum .

36. AbOcopbupynmmMM LeJJIOJIOSHBM JIMCT II0 O.35, B KOTOPOM
[IJIOCKOCTHOM  OOBEeMHHI  MHIEKC onpenensaeTcs Kak Ipou3BeleHNe
OTHOCHUTEJILHOM KOHTakTHOM 1mjomanu (CAR) ¥ »ddexTMBHOTO oO0BeMa
yoayogenusa (EPV), yMHOXeHHOe Ha CTO.

37. ABcopbupyomuUy LeJJIOJIOSHHM JIMCT IO I.23, B KOTOPOM UYacCTb
CTPYKTYPUPYIEY TKaHM, Ha KOTOpOoM CoopMMPOBAH LEJJIOJIO3HEM JIMCT,
uMeeT KOPPEeKTUPOBaHHLM [IJIOCKOCTHOM 0O BLeMHBIV VHIEeKC,
CcocTaBJIgRNMY, IO MeHblel Mepe, OPUOIU3UTEJILHO 27.

38. AbcopbupyimmMi LeJJIOJIOBHHM JMCcT 110 o.37, B KOTOPOM
KOPPEeKTUPOBAHHEM  IIJIOCKOCTHOM  OOBEeMHEM MHIEKC COCTaBJIgAeT OT
OPUOIU3UTEJIEHO 27 no npubjimsurelibHO 31, 5.

39. ABcopbupyomMUM LeJIJIJO3HEM JIMCT IO I.37, KOTOPHM UMeeT
TOJIMMHY, COCTaBJAKIYID, I[IO0 MeHbIel Mepe, IpUOIM3UTeJbHO 260 Mmi/8
JUCTOB, " abcopbupyKlyl CIOCOOHOCTE (SAT), COCTaBJAKMYK, IO
MeHbIIeN Mepe, OpUOIM3UTeJbHO 650 17/M2.

40. ABCopOHpYRIMM LeJIJIJO3HEM JIMCT IO .37, KOTOPHM MUMEeeT

yIeJIbHBM BecC MeHee, yeM NDPUOIINBUTEJIEHO 52,1 T /M2 (32
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byuTa/crTony) .

41, AGcopbupylmMy LUeJJIJO3HEM JMCT OO O.37, B KOTOPOM
[IJIOCKOCTHOM 0O BEeMHBIM VHIOEKC COOEPXUT oBa rnokasaTelid:
OTHOCUTEJIbHY KOHTAKTHYI ILJIomanb (CAR) n 50beKTUBHEM 0OBEM
yoayosaenmus (EPV) .

42. Abcopbupyomui LeJJIOJIO3HENM JMcT 0o .41, B  KOTOPOM
KOPPEKTUPOBAHHEM IIJIOCKOCTHOM OOBLEeMHHM MHIEeKC olIpelesigeTcsa Kak
IIpoU3BeIeHNe OTHOCUTEJILHOM KOHTaKTHOM rJioma gm (CAR) "
>0bekTMBHOTO oOOBeMa yIulyOJjenus (EPV), VyMHOXeHHOe Ha CTO, IIpH
BHUMCJIEHUM C MCIIOJIb30BaHMeM clocofa »JIeMeHTapHOM SUelKM, VMelen
bopMy HeNpAMOYTOJILHOTO IMapalljiejioTpaMMma .

43, ABCopOupyomMM LeJIJIJIO3HEM JMCT o o.37, KOTOopHM (1)
ABJISEeTCA IOBYXCJIOMHEM, (11) MeeT TOJIIMHY, COCTAaBRJIANIYIO, info)
MeHbIeV Mepe, Opubaus3uTelbHo 260 wmuia/8 Jsmcror, u (iii) wumeer
abcopbupynmyio crnocobHocTh (SAT), COCTaRJIAKIY, IO MeHbIeM Mepe,
npubam3auTenasHo 650 1/M2.

44, AbcopbupyommMM LeJJI0JIO3HHM JMCT I[I0 0.43, B  KOTOPOM
KOPPEeKTUPOBAHHEM  IIJIOCKOCTHOM  OOBLEeMHBM MHIEKC COCTaBJISeT OT
npmubim3nuTesasHo 27 mo 31,5.

45, AGcopbupymMl  LeJJIJIOBHEI  JIUCT 1o n.43, KOTOPHM
ABJISAETCH MHOT'OCJIOMHEIM u VIMeeT yOeJIbHHM BecC MeHee, ueM
npubansuTenasHo 52,1 /M2 (32 dyHTa/CcTomy) .

46. ABCOpPOUPYIMM LeJIJIJIO3HEM JIMCT 10 II.37, KOTopmm (1)
ABJISEeTCA OBYXCJIOMHEM, (11) MeeT TOJIIMHY, COCTAaRJIANIYIO, 110
MeHLIIen Mepe, NPUOIM3UTEJIBEHO 260 MU/ 8 JIMCTOBRB, (1ii) u
abcopbupynmyio crnocobHocTh (SAT), CcoCTaBJIAgKIY, 10 MeHbIeM Mepe,
OpubansurTeb-HOo 650 17/M2, U (iv) B CYXOM COCTOSHMM COOTHOMEHUE
pacTsSxeHUY B MallMHHOM HalpabkJjeHuu (MD) ¥ IIONepeyHOoM MAalMHHOMY
HanpaBJIeHUU (CD) cocTaBJIgeT oT OPpUOIIN3UTEJIEHO 0,9 0o
npmbim3nuTeasHo 1, 0.

47. AbcopbupyomMM LeJJI0JIOBHHM JMCT 10 0.46, B KOTOPOM
KOPPEeKTUPOBAHHEM  IIJIOCKOCTHOM  OOBLEeMHEM MHIEKC COCTaBJISeT OT
OPUOIU3UTEJIEHO 27 0o HNpubims3uresibHO 31, 5.

48. AGcopbupymMi  LeJJIJIOBHEI  JIUCT 1o n.43, KOTOPHM
ABJISETCH MHOT'OCJIOVHEIM u VMeeT yIeJlbHEM BecC MeHee, ueM

npubiausuresbHO 52,1 v/M2 (32 dyHTa/CcTomy) .
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49. ByMaronejaTeJlbHasd MallMHa OJS M3TOTOBJEHMSA  OyMaXHBX
U3OeJMy C MCHOOJIb30BaHMeM crnocoda CKBOBHOTO BHCYIMBAHUSA BO3IYXOM,
comepxamas :

a) HalopHEM Oak IJA IOoJ0auM BOOHOM KOMIIO3ULIWMN;

b) CTPpYKTYypUPYRIY TKaHb, KVMEKNylD IOBEPXHOCTHL C KOHTAKTHOM
IJIOMANbI0 ¥ BHIIOJHEHHYID C BOBMOXHOCTLI (1) pasMemeHMS KOMIIO3UIIUNA
M3 HaIOPHOTO ©OaKa Ha I[I0OBEPXHOCTU OJIS OQOPMUPOBAHMSA LIEJJINJIO3HOTO
[IOJIOTHA ™3 KOMIO3UUIUU U (idi) o6esBOXMBaHMA 06e3 YILJIOTHEHUS
LHEeJJIIJIO3HOTO IIOJIOTHAa; U

C) IO MeHbIelM Mepe, OIHY CKBO3HYID BO3OVIIHYID CYIMIKY IJA
BHICYIIMBAHUSA LEeJJINJIO3HOTO IIOJIOTHA Ha CTRPYKTYypUpYIeM TKaHH’,

IpUyueM JacThb CTPYKTYPUPYIIOME TKaHU, Ha KOTOpOM
OCYIMECTBJIAETCSA bopMOBaHME LEeJJIIJIO3HOTO [IOJIOTHA, VMeeT
IJIOCKOCTHOM OOBEeMHEM MHIEKC, COCTaBJAKMNMIM, II0 MeHbllel Mepe,
OPUOJIU3UTEJIEHO 26,

50. BymaromeJjiaTeJibHad MallMHa IO .49, B KOTOPOM IILJIOCKOCTHOM
0O BLEeMHEIN VIHIOEKC COCTaBJIIET oT NPUOIIN3UTEIJIBEHO 26 oo
npmubimsuTeasHo 30, 5.

51. BymarogmeJjaTeJibHasd MallMHa 1[I0 I1I.49, B KOTOPOWM KOHTAKTHAaLd
[JIomalb CTPYKTYPUPYKIEN TKaHM I[IOJIHOCTLEI ofpa30BaHa BHCTYIIaMM Ha
OCHOBHEIX HUTAX CTPYKTYPUPYWOIMEeW TKaHN.

52. BywmaromejaTejbHas MamMHa o0 .49, B KOTOPOM UYacThb
CTPYKTYPUPYOI e TKaHU, Ha KOTOpOM oBpa30BaHoO LeJJIJIO3HOe
[IOJIOTHO, UMeeT KOPPEeKTUPOBAHHEM IIJIOCKOCTHOM OOBEeMHHM MHIEeKC,
COCTaBJIAKINMY, 10 MeHbIeM Mepe, NPUOIU3UTEJIEHO 27.

53. ByMmaropmeJsiaTeJibHaAa MallHa 1o n.52, B KOTOpOM
KOPPEeKTUPOBAHHEM  IIJIOCKOCTHOM  OOBEeMHHEM MHIEKC  COCTaBJIgeT OT
OPpUOIU3UTEJIEHO 27 no npubjimsuresibHO 31, 5.

54. BymarogmeJjaTeJibHad MallMHa II0 II.52, B KOTOPOW KOHTAKTHAaL
rJicmanb JacTU CTPYKTYPUPYIMen TKaHU [IOJIHOCTBIO oBbpas3oBaHa

BEICTYIIaMlMM Ha OCHOBHEIX HUTAX CprKTprpyIOUleﬁ TKaHM.

55. Crioco® omnpenejeHmnsa XapaKTepucTUK TKaHM, COTJIaCHO
KOTOPOMY :

a) bopMUPYIOT npencTaBJIEHUE JyacTu CTPYKTYypUpYIEeNn
IIOBEPXHOCTU TKaHH, opuyeMm opencraBJeHue IIOKasHBaeT

MEeCTOIIOJIOXEHMA WM pPa3MEpPEl BECTYIIOB U yI‘J’[y@J’[eHMﬁ[ Ha ITIOBEPXHOCTU
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TKaHM ¥ ABJISeTCd OIHMM M3 (1) oTHnevaTkKa [IOBEepPXHOCTM TKaHM M (ii)
boTorpadum MOBEPXHOCTM TKaHWU,

b) cospanT Mz30OpaxeHMe UYaCTU IIOBEPXHOCTM TKaHM Ha OCHOBaHUMU
CchoOpMMPOBaAHHOTO HNpencTaBJIeHUd,

c) oToBpaxanT, 10 MeHbIle¥ Mepe, dYacTb Mu300paxeHMd Ha
PKpaHe, CBSA3aHHOM C KOMIILITEPOM, MMEKIMUM IIPpOolLeCCcop,

d) onpenesoT pasMep: u MECTOIIOJIOXKEHN I BEICTYTIOB Ha
oTo®paxeHuUM, II0 MeHblIlel Mepe, YacTu M300paxeHUd,

e) onpemesiglnT pa3Meph M MEeCTOIOJIOXeHMS  yIUIyOJieHUM  Ha
oToOpaxeHuUM, II0 MeHbllel Mepe, YacTu M300paxeHUd,

f) cTpoarT »JeMeHTapHVID SUelMKy OJIS YacTM IIOBEePXHOCTHM TKaHU
Ha BEHBeIeHHOM M300paxeHMUM, IIpMUeM B3JIeMeHTapHasd dduelika obpal3yeTcsd
HaOpaBJIAOIYMA  JIMHUAMHA, KOTOpPHE (1) IpoXomaT uUepes  ILeHTPH
BLHICTYIIOB MU (id) obpasynT  QOPMEH, KOTOpPHE OKpyXalT ILJIomanu
n3o0bpaxeHrss, COOTBETCTBYIIME MeCcTaM, B KOTOPHX MeXOy BHCTYIIaMu
o0pas0oBaHuE yIJyOJIeHuda, U

g) BBHUMCJAT IIJIOCKOCTHOM OOBEMHEM MHOEKC TKaHM Ha OCHOBe
CBOVICTE DJIEMEHTAapPHOM sUYelky, 00pa30BaHHOM HaNpPaBJISOIMMU JIMHUSIMU,

OpyM STOM  HalpaBRJIgKMMEe  JMHUM  CTPOAT C MCIOJIb30BaHMEM
IPOTPaMMEL OJIsg aHaamsza n3obpaxeHm, KoToOpasda XPaHUTCSA Ha
[IOCTOSHHOM MAallMHOUMTAEMOM HOCHUTEIE.

56. Cnoco6 mno 1.55, corjacHO KOTOPOMY TKaHb SABJISeTCSd TKaHBIO
oJs 6yMaromeJjlaHus .

57. Cnoco®6 mo 1m.55, corJjacHO KOTOPOMY IIJIOCKOCTHOM OOBLEeMHBI
MHIEeKC BKJoUaeT B cebsg OBa IIokas3aTesd: OTHOCUTEJILHYID KOHTAaKTHYIO
miomane (CAR) U 20dbeKRTUBHHENM oO0beM yIUIydJeHusa (EPV).

58. Crioco® infe) .57, COTJIaCHO KOTOPOMY OTHOCHUTEJIbHYIO
KOHTAKTHYI ILJIOmMAalb OINPpemelIfioT KaK OTHOmMeHMe KOHTAaKTHOM ILJIomanu,
00pas3oBaHHOM BHCTYIIAMM Ha CTPYKTYPUPYIIEeM TKaHM, K OTKPHTOM
IJomaly Ha CTOPOHEe CTPYKTYpHPYKIeM TKaHM, KOHTaKTUPYIel C
IIOJIOTHOM.

59. Cmoco6 mo 1r.58, corjacHo KoTopoMy 920OeKTHMBHEM OO0BLEeM
YTUIyOJIeHUa ONpelelidilT KaK cpelHeapudMeTHMUecKUM o0neM YIJIyOJeHUM
B CTPYKTYypUpYIEeNn TKaHU, B KOTOpPHE MOTYT IepeMemaTbCcsa
LeJIJII0JIO3HEE BOJIOKHA IIOJIOTHa MNpM OyMaroleJiaHuM.

60. Crnoco® mno m.59, corjacHO KOTOPOMY ILJIOCKOCTHOM OOBEMHEMN
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MHIOEKC COoCTaBJideT OT NPpUOJIM3UTEJIEHO 27 DO NpUbIIM3UTeJIbHO 31,5,

61. Croco® onpeleJleHMA  XapaKTepUCTHUK TKaHU, COTJIaCHO
KOTOPOMY :

a) GbopMMPYKRT NIpelcTaBJIeHMe YacTU IIOBEPXHOCTM TKaHMU, KOTOpOe
IIOKas3hBaeT MEeCTOIIOJIOKEHUSS U pasMepH BHCTYIOB UM yIJIyOJIeHUM Ha
IIOBEPXHOCTK TKaHM UM KOTOpoOe ABJAEeTCS OOHMM M3 (1) oTIedaTKa
IIOBEPXHOCTU TkKaHM M (ii) doTorpaduy MHNOBEPXHOCTU TKAaHU;

b) cozmanT uM30OpaxeHMe UYaCTM I[IOBEPXHOCTM TKaHM Ha OCHOBe
chopMMPOBAHHOTO MpPenNCcTaBJIeHU;

C) BHBOOAT, IO MeHBIEM Mepe, UYacTh M300paXxeHMsa Ha BKpaH,
CBA3aHHHEM C KOMIILITEPOM, MMEKIMM IPOolLleCcCop;

d) OTIPENENIAIT pasMepH u MECTOIIOJIOXEHN A BHICTYIIOB Ha
BHIBEIOEHHOV, II0 MeHBIIeM Mepe, YacCcTU M300paXeHUd;

e) OIpeleNIdlnT pPa3MepH ¥  MeCTONOJIOXKeHUS YIUIyOJIeHUM  Ha
BHIBEIOEHHOV, IIO0 MeHBIIeM Mepe, YacCTU M300paXeHUd;

f) cCTpoAT 3JIeMeHTapHyl sSUelKy IJS YacTy I[IOBEPXHOCTM TKaHU
Ha BEHBEIEHHOM n300paXeHUN, npruueM BJIeMeHTapHasa aJerka
OIpemelyigdeTCd HaIpPaBJIAKIMUMY JIMHUAMM, KOTOPEHEe (1) OpoxXoOaAT uepes
LIeHTPH BHCTYHIOB M (il1) ofpasynT GOPME, KOTOPHE OKpyXalT o6JacTu
nz3obpaxeHusd, COOTBETCTRYIINE MecTaMm, rIe MEeXIY BHICTYIlaMM
oBpa30BaHH yIUIyOJIeHUSA; U

g) BHUMUCIHIAOT KOPPEeKTUPOBAHHEI IIJIOCKOCTHOM OOBEMHE MHIEKC
TKaHM Ha OCHOBEe CBOMCTB SBJIeMeHTapHOM  guelku, oBpasoBaHHOM
HanpaBJISRIUMA JIMHUAMA,

Opy 5TOM HalpaeJgomMUe JMHUKM  CTPOAT C  MCIOJB30BaHMEM
PO TPaMMEL s aHaJusza nz300paxeHun, KoTopasa XPaHUTCSA Ha
IIOCTOSHHOM MallMHOUMTAEMOM HOCHUTEJIE.

62. Crnoco® no m.6l, COIJIaCHO KOTOPOMY OGQOPMEL IIpelcTaBJIAlT
cofbo¥ HeOpAMOYTOJIbHHE NapallielIoTPaMMH.

63. Crnoco® mo 1m.61, coIJlaCHO KOTOPOMYy TKaHb HABJSEeTCS TKaHbI
s OyMaroleslaHuA.

64. Cnoco® mo m.6l, COIJIaCHO KOTOPOMYy KOPPEKTUPOBAHHEM
IIJIOCKOCTHOM OOBEeMHEM MHIEKC BKJKUaeT B cebg »OBa [oKa3aTesd:
OTHOCHUTEJIEHYI KOHTAKTHYK IIJIomanb (CAR) u 20QeKTUBHEM OOBEM
yuydijgenusa (EPV) .

©65. Crioco® 1o n.o4, COTJIaCHO KOTOPOMY OTHOCHUTEJIbHYIO
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KOHTAKTHY ILJIOmMAaIb OINpemelIgfioT KaK OTHOmMeHMe KOHTAKTHOM ILJIomanu,
oBpas3oBaHHOM BHCTYIIAMM Ha CTPYKTYpPUPYKINEW TKaHM, K OTKPHTOM
IJomanX Ha CTOPOHEe CTPYKTYypUpyKIel  TKaHM, KOHTAKTUPYIMEN C
[IOJIOTHOM.

66. Crnoco6 1o 1.65, corjacHO KoTopoMy B5bOeKTHUBHEM o00BLeM
yIIIyOJeHrusa OoIpelelIainT Kak cpelHeapudMeTHMUeCKUr of0bheM YIUryOJeHUM
B CTPYKTYPUPYIOIENn TKAaHU, B KOTOpPHE MOT'YT rnepeMemaTsCs
LeJJIIJIO3HEIE BOJIOKHA II0OJIOTHa HIpM OyMaroleJlaHuM.

67. Crnoco® 1o m.66, COINIACHO KOTOPOMY ILJIOCKOCTHOM OOBEMHEM
MHIEeKC OIpeneIfsiT Kak IIpoU3BedeHMe OTHOCUTEJILHOM KOHTaKTHOM
moman (CAR) u »sddpexTMBHOTO oBbeMa YyIUIyOJjieHus (EPV), YMHOXeHHOe
Ha CTO.

©8. Crioco® info) I.o7, COTJIaCHO KOTOPOMY OTHOCUTEJIbHYIO
KOHTakTHYID Iomans (CAR) u 30PeKTUBHEIM o00BeM yIJIyOJjieHmsa (EPV)
BHUMCJIAT, MCIOJbL3YHA CIOCOD BDJeMeHTapHOM 4gUuelku, M’Menmel oopMy
HENPAMOYTOJIBHOTO TapaJljlejloTpaMMa .
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