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pa3Mepbl BBICTYIIOB U yIIyOICeHHIA Ha MOBEPXHOCTU TKAHH U SIBIISCTCS OJJHUM U3 OTIIEYaTKa MOBEPXHOCTH
TKaHU ¥ (oTorpaduyl MOBEPXHOCTH TKAHHU, CO3JAI0T M300paKCHHE YacTH MOBEPXHOCTH TKAHW Ha
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Ha JKpaHe KOMIIBIOTEpa, OMPECISIOT pa3Mepbl U MECTOIMOJIOKEHHSI BBICTYIIOB HA OTOOPAXKEHHH IO
MEHBIIICH Mepe YacTH H300paKeHUs], OMPENCISIIOT pa3Mepbl U MECTONONOKCHHS YIIyOICHUH Ha
OTOOpaKEHUH YacTH M300paXKEHHsI, CTPOAT IEMEHTAPHYIO SUEHKY JUIS YacTH MOBEPXHOCTU TKaHU Ha
BBIBEJICHHOM HM300paXXCHUM, MPUYEM dJIEMEHTapHas siueiika o0pa3yercsl HANpPaBISIOIIUMU JTHHUSIMU,
KOTOPBIC MPOXOAAT Yepe3 ICHTPHI BBICTYIOB M 00pa3yroT ()OPMBI, KOTOPHIC OKPYKAIOT ILIONIAIU
M300pakeHns, COOTBETCTBYIOLIME MECTaM, B KOTOPBIX MEXIY BBICTYIIaMH 00pa3oBaHbl yriyOleHUs,
U BBIYHCIISIOT OOBEMHBIA MHJEKC TKAHM HA OCHOBE CBOMCTB 3JIEMEHTApHON sSYEHKH, 00pa30BaHHOM
HAMPABIIAIONIMMU JTHHUASMU, TIPH 3TOM HATIPABJISIONINE TUHUH CTPOST C HCIIOIH30BAHUEM MPOTPAMMBI JIsI
aHaJM3a U300pKECHUIT, KOTOpast XPAHUTCS Ha TIOCTOSIHHOM MAalllHHOYMTAeMOM HOCHTEIIE.
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YpoBeHb TeXHUKH
O0J1acTh TEXHHKH, K KOTOPOi OTHOCHTCS M300peTeHne

N3o0perenune npeayiaraet OyMakHble M3JENUs, TakKhue Kak abcopOupyromIye moyioTeHna it pyk. Hacros-
mee U300peTeHre TaKkKe IpeIaracT CocoObl N3TOTOBIIEHUST OYMaKHBIX M3JICTHH, TaKuX Kak abcopOupyromme
TIOJIOTEHIIA AJIS PYK.

Onucanne npeanecTBYIONIEro YPOBHSA TeXHUKHU

Jnsa MHOTHMX THTIOB OYMa)KHBIX H3/CIHHA OKA3bIBACTCS KEJIATeIHHBIM HAJTMYHe PasHOOOPa3HBIX CBOMCTB.
Hampumep, abcopOupyromue OyMakHble U3IETUI JOJHKHBI HIMETh CIIOCOOHOCTD abCOpOITMH KUAKOCTEH B OOIh-
MIUX KOJIMYECTBaX, IPEKIE YeM HACTYIHUT HachlleHHE. B kauecTBe ciemyromero npuMepa, Uil moTpeduTenei
BECHbMa IMPEIIOYTHTENLHBIMA OKa3bIBAIOTCS a0copOUpyromre OyMakHble H3IEIHsL, KOTOPBIE SBIIOTCS MSATKUMH
npyu npuKocHoBeHHH. OHaKo abcopOupyromas crocoOHOCTh U MATKOCTh MPENCTABIAIOT cO00H B3aMMHO IIPO-
THUBOpEYAIlNEe CBOMCTBA, KOT/a pedyb MJET 00 M3rOTOBJICHUM OyMakKHbIE M3JeHsi. BOJIBIIMHCTBO TEXHOJIOTHI
JUISL yBEJIMYEHNUsT abcopOupyromel crocoOHOCTH OyMasKHBIX M3JENHH TakKe TpOn3BOIAT 3PdekT yMeHbIICHUS
oulymaeMoi Msrkoctd uzzenuit. C 1pyroil cTOpOHBI, OOJNBIIMHCTBO TEXHOJOTHH JUIS YBEIWYEHHS MSTKOCTH
OyMaKHBIX W3IENHUNA MPOU3BOMAT dPGEKT YMEHbIICHUs abcopOMpyrome crocoOHoCcTH u3nenuii. Hampumep,
KaJaHJIPUPOBaHHUE MOJIOKEK, KOTOPBIE COCTABISIOT OyMa)KHBIE W3ICNUS, MOXKET YBEIIMIHBATH MIATKOCTH M37e-
. OJHAKO KaJlaHIPHPOBAaHUE TAKKE MPOU3BOAUT APQPEKT yMEHBIIESHUS TONIIUHBI MOIoKeK. Kpome Toro,
MTOCKOJIbKY abcopOupyromas crmocoOHOCTh OYMa)XHBIX M3JIETHH, KaK MPaBUIIO, MPOIIOPIIMOHAIEHA TOJIIMHE W3-
JIeNTHHA, KaJJaHAPUPOBAHUE IMOJIOKEK TaKke MPOM3BOIUT d(P(HEKT YMEHBIICHUS aOCOpOUPYIONIeH cITocoOHOCTH
n3nenuil. Mcronp3oBaHre NOIMMEPOB, MOBBIIIAIONINX IPOYHOCTh BO BIAXKHOM M CYXOM COCTOSIHHH, NIPEICTaB-
JsieT co0OH npuMep albTEpPHATHBHOM TEXHOJIOTHH, KOTOpas yJydllaeT CBOMCTBa OyMaKHBIX m3nenuid. Takue
MOJIUMEPBI T0OABISIFOTCS. B KOMITIO3UIIMIO, HCIIOJIB3YEMYIO B ITPOIIECCE M3TOTOBICHUS OyMart, ¥ 3TH MOJIMMEpHI
Npon3BOIAT (D (PEKT YBEIMUCHHS 3amac IPOYHOCTH MOTYYaeMbIX B Pe3ysibTaTe OyMakKHBIX M3/, HarpuMmep,
MPOYHOCTH M3AEIHUH BO BIAXKHOM COCTOSHHHM IIPH PAcTSDKEHUU B ITONIEPEYHOM MammHHOMY Hampasienun (CD)
WM B MamuHHOe HarpasieHne (MD). Oagnako mogmMepbl, MOBBIIIAIONINE TPOYHOCT BO BIaKHOM M CyXOM CO-
CTOSIHUH, TAaK)Ke IPOU3BOAAT HEXeNATeIbHBIN 3((EeKT YMEHBIICHHUS ONTYIIaeMONH MATKOCTH HOITY4aeMBIX B pe-
3yJIbTaTe U3ACIIHUM.

Eme omHa mpobiema B H3rOTOBICHUH OYMa)KHBIX M3/ICITHNA 3aKIFOYAETCS B TOM, YTO IIPOU3BOACTBO OyMaru
MPEICTaBISIET COOOH OTPacib C OTHOCHTEIHHO HU3KOH PEHTa0eNbHOCTBIO, U, TAKUM 00pa3oM, CyIIECTBYET IO-
CTOSIHHASI TIOTPEOHOCTh HAXOXKACHUS 00Jiee SKOHOMUYHBIX M3IENHUN W crocoboB. UTo KacaeTcss M3IENUi, MO-
BEPXHOCTHAS IUIOTHOCTh WJIHM MYXJIOCTH OyMaXHBIX H3JEIHU MPEICTAaBISIOT cO00# CBOWCTBA, KOTOPHIE YacTO
HCCIEYIOTCS B MOIBITKE pa3paboTku Oojiee SKOHOMHUYHBIX n3neiauid. CymiecTByeT MOCTOSHHAS MOTPEOHOCTH B
OyMaXXHBIX M3JIENIUSIX, KOTOPbIE NMEIOT TIOHMKEHHYIO TIOBEPXHOCTHYIO IUIOTHOCTh MJIM MOBBIIIEHHYIO ITyXJIOCTB,
HO BCE )K€ MPOSIBIISTIOT COMIOCTaBUMBIE CBOWCTBA BO BCEX OCTAJILHBIX aCHEKTax.

CymHocTb n300pereHns

CornacHO OIHOMY acCIHeKTy HacTOsIIero n300peTeHus, mpemiaraercs abCoOpOMPYIOMIUH IEeIUTIOIO3HbIH
nucT. JIaHHBIN JUCT BKITIOYAET MEPBBIN CIIOH, 00pa3ylonIuii MepBYIO ITOBEPXHOCTH JINCTA, U BTOPOM CIloif, oOpa-
3YIOIIMHA BTOPYIO MOBEPXHOCTH JIMICTA, IPUYEM BTOPOH CIIOW HENOCPEACTBEHHO TNPHCOEHMHSICTCS K IEPBOMY
cioto. JIMCT UMeeT TOMIIHUHY, COCTABJISIONIYIO, IO MEHBIIEH Mepe, Tpuomm3uTensHo 255 Mun/8 muctoB (809,625
MKM/JIUCT), ¥ JIUCT UMeeT aOCOPOUPYIONIYIO CIIOCOOHOCTD, COCTABIISIIONIYIO, TI0 MEHBIIEH Mepe, IPHOITH3UTEIh-
HO 650 /M.

CorJiacHo e1le OJJHOMY acTIeKTy HACTOSIIETO U300pETeHNSI, TIpeaaraeTcst abcopOUpyOMUi TEIITIOI03HBIH
nucT. JIaHHBIN JTUCT BKITIOYAET MEPBBIN CII0H, 00pa3ylonuii MepBYIO TOBEPXHOCTH JINCTA, U BTOPOH CIloif, oOpa-
3YIOIIUI BTOPYIO MMOBEPXHOCTH JIKCTA. JINCT MMEET COOTHOIICHHE MPOYHOCTHU MPU PACTSKEHUH, COCTaBIISIONIEE
MeHee 4yeM NpuOnu3nTensbHo 1,0, 1 IMCT MMEeT TONIIMHY, COCTaBIISIONLYIO, TI0 MEHbIIEH Mepe, NPUOIN3UTEIHHO
255 mun/8 mucros (809,625 MKM/THCT).

CornacHO clieyloneMy acleKTy HacTOSIIEro M300peTeHus, IpearaeTcs abcopOonpyonmi HesuToI03-
HBII JUCT. JIaHHBIN JIMCT BKIIIOYAET MEPBBIN €0, 00pa3yIomuii epBy0 HOBEPXHOCTh JHCTA, U BTOPOH CIIOH,
o0pa3yromuid BTOPYIO IMOBEPXHOCTH JIMCTA. JINCT MMEEeT COOTHOIICHWE MPOYHOCTH MPU PACTSDKECHHH, COCTAB-
Jsonee MeHee ueM Mpuoau3nuTeabHo 1,0, U JuCcT uMeeT abCcopOMPYIONMIYIO CIIOCOOHOCTD, COCTABIISIONIYIO, TIO
MEHBIICH Mepe, IPUOIH3UTEIBHO 675 I/M°.

CoriacHO CJIeIyIONIeMYy acleKTy HACTOSIIET0 U300pETeHsI, IPEIaracTcs Crocod N3rOTOBIECHUS OyMaK-
HorO m3enus. JJaHHbI croco0 BKiIOYaeT (OpMOBAaHHE BIAKHOTO IIEJUTIOIO3HOTO MOJOTHA Ha CTPYKTYPHPYIO-
meld TKaHuM B OyMmarofenaTelbHON MaminHe, 00e3BOKMBaHHME O€3 YIUIOTHEHHS IICJUTIOJIO3HOTO IOJOTHA Ha
CTPYKTYPHPYIOIEH TKaHH, BHICYIIMBAHNE [IEJUIIOJIO3HOTO MOJIOTHA M N3rOTOBJICHHE OyMa)kHOTO m3nenus. YacTb
CTPYKTYPHPYIOIIEH TKaHHU, Ha KOTOPOIl ocymiecTBisieTcsl (POPMOBAHUE IEIUTIONIO3HOTO MOJIOTHA, UMEET III0CKO-
CTHOW 0OBEMHBINH HHAEKC, COCTABIISIONIH, IT0 MEHBIIEH Mepe, MPUOIH3UTENBHO 20.

CornacHoO clielylolieMy acleKTy HacTOSIIEro U300peTeH s, MpeaiaraeTcst crnocod N3roTOBICHHS OyMaK-
HOTO m3zenus. J{aHHbIH croco0 BKIIIOYaeT (JOPMOBAHHE BIAXKHOTO LEJUTIOIO3HOTO MOJOTHA HA CTPYKTYPHPYIO-
meil TkaHM B OymarojenaTeNbHOW MaminHe, 00e3BOXKMBaHME O€3 YIIOTHEHHs IIeJUIIOJNIO3HOTO IOJIOTHA Ha
CTPYKTYPHUPYIOIIEH TKaHH, ¥ BBICYIIMBAHHE IIEJUTIOJIO3HOTO TIOJOTHA M HM3TOTOBJICHHE OYMa)KHOTO W3IENHS.
Yacte cTpyKTypHpYIOIIe TKaHU, Ha KOTOPOIl OcymiecTBiseTcsl (JOpPMOBAHUE LEIUIIONO3HOTO TIOJOTHA, UMEET
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TUIOCKOCTHOIM OOBEMHBIN WHJIEKC, COCTAaBIISIOIINM, 110 MEHbIIEH Mepe, MPHOIM3UTENEHO 26 (1) B TeUeHHE Ha-
YaIlbHOTO MEPHOJa, B KOTOPOM OCYILECTBIIICTCS (POPMOBAHHE IIECJUTIOJIO3HOTO IOJIOTHA HA CTPYKTYPHPYIOLICH
TKaHH OymarojenaTeIbHONH ManiuHbl, U (ii) mociie paboThl CTPYKTYPHUPYIOIICH TKAaH! B TCUSHUE TTPHOIU3UTENb-
HO 950000 HKIIOB SKCIUTYaTAIlMK OyMaroaeiaaTebHON MalTuHbI.

CornacHo CIeAyIOMeMy acleKTy HAaCTOAIIETO M300peTeHus, mpeiaraeTcst OymaroaenaTebHas MalliHa
JUTS M3TOTOBJICHUS! OyMa)KHBIX M3JIENHN C MCIIONB30BAHUEM CII0C00a CKBO3HOTO BHICYIIMBAHHS BO3IyXoM. [laH-
Hast OymaroenaTtesibHasi MallliHa BKIIOYAeT HAIOPHBIM Oak Ay moJadn KOMIO3WIWH. bymaronenarensHas mMa-
[IMHA TaKKe BKIIFOYAET CTPYKTYPHPYIONIYIO TKaHb, HMEIOIIYIO IOBEPXHOCTh C KOHTAKTHOW IIIOMIABIO0, TIPHIEM
CTPYKTYPHUPYIOIIasi TKaHb MpeIHa3HAYaeTCs, yToObI (i) MPUHMMATh KOMIIO3HMIIMIO M3 HAMOPHOTO Oaka Ha MO-
BEPXHOCTh U B PE3YJIbTATE 3TOT0 (JOPMOBATH LEILTFOIO3HOE TIOJIOTHO M3 KOMIO3HIUH H (ii) 00e3BOKHUBaThH Oe3
VILUTOTHEHHUS I[CIUTIONIO3HOE MOJOTHO. YacTh CTPYKTYPHUPYIOMICH TKaHHU, Ha KOTOPOU ocymiecTBisieTcs: popMoBa-
HUE [IEJUTIOIO3HOTO MMOJIOTHA, IMEET ITOCKOCTHOM 0OBhEMHBIN MHIICKC, COCTABISIONINMI, TI0 MEHBIIICH Mepe, MpH-
Omu3UTEeNHHO 26.

CornacHo CIICAYIOIIEMY acleKTy HACTOSIIEr0 W300peTeHHs, MpeaiaracTcs adbCcopOUpYIOMIUI [EILTF0I03-
HBIA TUCT. JIaHHBIN JIMCT W3TOTABIMBAETCS CIIOCOOOM, KOTOPBIA BKIIIOYAET (OPMOBAHHUE BJIAYKHOTO IIEIUTIOJIO3-
HOTO TIOJIOTHA HA CTPYKTYpPHUPYIOIIEH TKaHW B OyMmarojenaTenbHOW MalinHe, 00e3BoXKMBaHUE 0€3 yIIIOTHEHUS
[EJUTI0JIO3HOTO TIOJIOTHA Ha CTPYKTYPUPYIOMIEH TKaHH, BHICYIIMBAHHE LEIIIIOIO3HOTO MOJOTHA B (hOpMOBaHNE
abcopOHMPYIONIETO MEJUTIONO3HOTO JHcTa. YacTh CTPYKTYpHpYIOMEH TKaHH, Ha KOTOPOH OCYIIECTBIIIETCS (op-
MOBaHHE TIEJITIOI03HOTO MOJI0THA, UMEET TUNIOCKOCTHON 00BEMHBIM MHJIEKC, COCTABIISIFOIINM, IT0 MEHBIIIEH Mepe,
MPUOIM3UTEIEHO 26.

Kpartkoe onucanne yepre:xei

@wr. 1 mpeacTaBiIseT CXEMaTHYSCKYIO TUarpaMMy KOH(GUTYpauu OyMaroaeaaTelbHON MaIIHHEL, KOTOPas
MOJKET UCIOIB30BATHCSI B COUCTAHUU C HACTOSIIUM H300pETCHUECM.

@ur. 2A u 2B npencraBmsaior GoTorpaduu KOHTAKTHPYIOIIMX C ITOJOTHOM ITOBEPXHOCTEH CTPYKTYpH-
PYIOIIMX CETOK.

@ur. 3 mpeAcTaBIsIeT BUI CBEPXY CTPYKTYPHPYIONIEH TKaHW AJIi M3TOTOBJICHHUS W3IENUN COTIaCHO Ha-
CTOSIIIIEMY H300PETESHHUIO.

Owur. 4A u 4B npeaCTaBIAIOT H300paKEHUS TIEUaTAIONIETO YCTPOUCTBA Il KOHTAKTHBIX TIOBEPXHOCTEH.

®dwur. 5 npeacTasisgeT NoapPoOHOE N300paKeHNE TPKUMHOM CEKITUU TeYaTaroero yCTpoiucTBa s KOH-
TaKTHBIX MMOBEPXHOCTEH, MPOMIIIOCTPUPOBAHHOTO Ha Gur. 4A u 4B.

®dwur. 6A-6D npeacTaBIAIOT IPUMEPHI OTIIEUYATKOB CTPYKTYPHUPYIONTUX CETOK.

Our. 7A-7E npeacTaBisioT CTaluW MOCTPOEHUS CHUCTEMBI KOOPAMHAT Ha OTIEUYATKE CTPYKTYpHUpYIOLIeit
TKaHU.

@ur. 8A-8C mpeacTaBIAIOT MPUMCHEHUEC aHATUTHYCCKON TEXHOJOTHH COTJIACHO HACTOSIIEMY H300peTe-
HUIO 110 OTHOIICHUH K (POTOTpaduu BBICTYIIOB CTPYKTYPUPYIOIICH TKaHU.

@ur. 9A u 9B npeACTaBISIOT ANTBTECPHATUBHYIO aHATUTHYCCKYIO TEXHOJIOTHUIO, IPUMEHIEMYIO K (hoTorpa-
(huu ¥ 0TIEYaTKy BBICTYIIOB CTPYKTYPUPYIOIICH TKaHH.

@ur. 10 mpencraBnseT MpUMEHEHHE aHATUTHYECKON TEXHOJOTHH IS ONpEHeTCHUs YTiTyOleHus, OKpy-
JKEHHOTO BBICTYIIAMH, B CTPYKTYPHPYIOIIEH TKaHH, MPOMLTIOCTPHPOBaHHON Ha ur. 3.

@ur. 11 mpencrapusgeT MpUMEHEHHE aHATUTHYECKON TEXHOIOTHH IS OIIPEeICHIS TITyOUHBI YTITyOJIeHHS,
MPOMJLTIOCTPUpPOBaHHOTO Ha (hur. 10.

®Owur. 12A-12D npeacTaBisioT TUIOCKOCTHBIE 00bEMHBIE MHACKCH ISl CTPYKTYPHPYIOIISH TKaHH, KOTOpast
MOJKET HMCIOJB30BATHCS B M3TOTOBICHUU U3JICIUI COTJIACHO HACTOSIIEMY W300PETCHHIO, M IUIOCKOCTHBIC 00B-
EMHBIC HHICKCHI JUISI CPABHUTENIFHBIX CTPYKTYPHPYIONIUX CETOK.

@wr. 13 npencrapnseT rpaduk, WLTIOCTPUPYIOIINI B3aUMOCBA3b TOJIIUHBI U a0COpOHUPYIOMIEH CITOCOOHO-
CTH JUTS SKCTIEPUMEHTAIBHBIX U3/ICNIUH COTIACHO HACTOSIIEMY N300PETCHUIO | JJIs CPAaBHUTCIBHBIX H3ICIHA.

@wr. 14 npeacrasisier rpaduK, WLTIOCTPUPYIOIIAN B3aHMOCBSI3b COOTHOIIICHUS IPOYHOCTH MPU PACTSIKE-
HUH U TOJIIUHEI JUTSI SKCIICPUMEHTATBHBIX U3/ICIHA COTJIACHO HACTOSIIEMY H300PETCHHIO U JIIS CPABHUTEIBHBIX
W3JIEIHH.

@wur. 15 mpencrapnser rpaduk, WILTIOCTPUPYIONINNA B3aNMOCBSI3b COOTHOIICHHUS POYHOCTH TIPH PacTsiKe-
HUU B a0COpOUpYIOIIel CTIOCOOHOCTH IS SKCIIEPUMEHTAIBHBIX M3/ COTIIaCHO HACTOSAIIEMY U300pETESHHUIO
W JUTSI CPAaBHUTENIBHBIX U3JICITUH.

@wur. 16 npencraBisieT TpauK, WLTIOCTPUPYIOMNN B3aNMOCBSI3b COOTHOIICHHS Ae(opMaIiiui Ipu pacTs-
JKEHUH U abcopOupyromel CioCOOHOCTH ISl SKCIIEPUMEHTAILHBIX W3S COTIIACHO HACTOSIIEMY M300peTe-
HUFO | JJIS1 CPABHUTEIBHBIX M3 ICIIHA.

®ur. 17 npeacraBisieT TpaQuk, WLTIOCTPUPYIOIINN B3aUMOCBSI3b COOTHOIICHHS Ac(hOopMaIuu pu pacTsi-
JKCHHUHU W TOJIIUHEI JJIs1 SKCTICPUMCHTABHBIX H3/ICIHIA COTIIACHO HACTOSIIEMY HU300PETCHUIO U JIISI CPABHUTEIb-
HBIX U3JENUH.

IHonpo6Hoe onncanne u3o0peTeHUs!

Hacrosiee nzo0pereHue npemiaract abcopOupyromue OyMaKHbIC U3JCITUS U CIIOCOOBI U3TOTOBICHHS a0-
copOupyromux OyMakKHbIX m3aenuil. A6copOupyromue OyMaKHbIE M3CIHs COTJIACHO HACTOSIIEMY H300peTe-
HUIO TIPOSIBIIOT 3aMeYaTeIbHBIC COYCTaHUs CBOWCTB U MPEBOCXOAAT IpyTrrue OyMajkHbIC M3AEIH, KOTOPBIE H3-
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BECTHBI B TexHUKe. COTJIaCHO HEKOTOPHIM KOHKPETHBIM BapHaHTaM OCYIIECTBIICHHS HACTOSILETO M300peTeHMS,
OyMaXHBIE W3/ENUs MPOSBIISIOT COYETAHHUS CBONCTB, KOTOPBIE SIBISIOTCS OCOOCHHO XOpOIIO MPHUTOIHBIMHU B
cirydae abCopOMPYIOMIMX MOJIOTESHEI IS PYK.

Tepmun "OymakHoe m3aenue"”, KOTOPBIA UCTIONB3YETCS B HACTOSIIEM JOKYMEHTE, 0003HaYaeT JI000e 13-
Jienne, BKITIOYAroIiee COCTABIIIONINE OyMary BOJIOKHA, COJEPIKAIIHE [EJUTI0N03Y B KA4eCTBE OCHOBHOTO KOMIIO-
HeHTa. OHH MOTYT TPEACTAaBIATE COOOW, HApUMEp, U3AETH, MPoJaBaeMble Kak OyMa)kKHBIE MOJIOTEHIA, Tya-
neTHas Oymara, kocMetnieckue canderku u 1.7. CocTaBisomuye OyMary BOJOKHA TPEACTABISIOT COO0M BOJOK-
Ha W3 HeoOpaboTaHHOW (TIEpPBUYHON) IIEIIJTIOIO03bI, MM BOJOKHA W3 00paboTaHHOW (BTOPUYHON) IEJLTIONO3HI,
WIIM CMECH BOJIOKOH, B KOTOPBIX CO/IEPIKATCS IEJUTIOI03HbIE BOJIOKHA. J[peBecHbIe BOJIOKHA BKIIIOYAIOT, HAIIPHU-
Mep, BOJIOKHA, MTOJIy4E€HHbIE M3 JIMCTBEHHBIX U XBOMHBIX JIEPEBbEB, BKIIOYask XBOWHBIC APEBECHbIE BOJIOKHA, Ta-
KHe€ KaK BOJIOKHA M3 HeOeJIeHOH cylb(paTHOH IEeUTI0N03bl CEBEPHBIX U I0KHBIX XBOWHBIX JEPEBBEB, a TAKIKE BO-
JIOKHa JIMCTBEHHBIX JEPEBbEB, TAKMX KaK SBKAIMNT, KJIEH, Oepe3a, oCMHA M T.1. [IpuMephl BOJIOKOH, MOAXO0s-
WX JUIS U3TOTOBJIICHUSI M3JENUI COTIACHO HACTOSIIEMY H300pETEHHIO, NMPEACTABISAIOT COOOH HeIpeBecHbBIE
BOJIOKHA, TAaKUE KaK BOJOKHA M3 XJIOIKA WIIM MIPOU3BOIHBIX XJIOMKA, a0aka (MaHWIbCKas MeHbKa), keHad (J1yOs-
HOE BOJIOKHO), TpaBa caban (IBIAIMOIICHC), JICH, TpaBa 3cnapTo (KOBBUIb TAHYIIUANCS), COJIOMA, JUKYT, KOHOTLISA,
baracca, MOJIOYai BEHYNKOBHIHBIM M JINCThS aHaHAaca.

TepmuH "KOMIO3UIMSA" U aHAJIOTHYHBIE TEPMUHBI 03HAYAIOT BOJAHBIE KOMIIO3UIINH, KOTOPBIE COJIEPIKAT CO-
CTaBIAIOMKE OyMary BOJIOKHA U, HEOOs3aTE€IbHO, IOJIMMEPHI, IPUAIONIHE IPOYHOCTH BO BIAKHOM COCTOSTHHH,
Pa3pBIXIIUTENN U APYTHE JOOABKH M MPUMEHSIOTCS U U3TOTOBJICHUS OyMaKHBIX m3aenmid. CoryiacHO BapHaH-
TaM OCYIIECTBICHUS HACTOAIIETO N300pETEHHsI, MOTYT HCIIONB30BAThCS pa3zHooOpa3Hble Kommo3unuu. Cormac-
HO HEKOTOPHIM BapHaHTaM OCYLIECTBIICHHS, HCIOJIb3YIOTCS KOMIIO3MIMHM, KOTOpble onucansl B nartenre CIIIA
Ne 8080130 (maHHOE ommcaHWe BO BCEH CBOEH IMOJHOTE BKIIOYAETCS B HACTOSIIMI JOKYMEHT IMOCPEACTBOM
ccputkn). OnMcaHHbIe B ATOM MAaTeHTE KOMIIO3UIIMU COJEPXKAT, IOMUMO MPOYNX KOMIIOHEHTOB, JUTMHHBIC LEl-
JIFOJIO3HBIE BOJIOKHA, MMEIOIIUE JIMHEHHYIO IUIOTHOCTh, COCTABIIAIONIYIO, TTI0 MEHBIIEH Mepe, MPUOIM3UTEIHHO
15,5 mr/100 mm. ITpuMepbl KOMITO3UIINIA TaK>Ke MPEACTABICHBI HIDKE B 00CYKASHUH IPUMEPHBIX U3/ICIHH.

[Ipu ynmoMrHaHMH B HACTOSIIEM TOKYMEHTE MCXOIHAS CMECh, KOTOPAas COAEP)KUT BOJIOKHO M JKHIKOCThH H
BBICYIITUBAETCS, 00pa3ysl TOTOBOE HM3/elue B OyMaroielnaTeIbHOM MPOU3BOJICTBE, HA3BIBAETCS TEPMHHOM ''TIO-
JOTHO" W/MITH " CBE)KEU3TOTOBJICHHOE TOJIOTHO" . BBICyIIeHHOE OTHOCTIOWHOE M3/eie, TIOTydeHHOe B Oymaroe-
JIaTeIbHOM TIPOM3BOJICTBE, Ha3bIBaeTCs TepMUHOM 'moioxka". Kpome Toro, uznenue, moinydeHHoe B Oymaro-
JIeaTeIbHOM TPOW3BOJICTBE, MOXKET HA3BIBATHCS TEPMHUHOM "abcopOupyromuii muct". B maHHOM OTHOIICHHUH
a0bCcopOMPYIOMUN JTHCT MOYKET COCTOSTh W3 €JMHCTBEHHOW MOJJIOKKHA. B KauecTBe anbTepHATHBBI, abcopOun-
PYIOIINH JINCT MOXKET BKJIIOYATh MHOXKECTBO ITOJIOXKEK, MMEsl MHOTOCIIOHHY0 CTpyKTYypy. Kpome Toro, abcop-
OMPYIOIIHIA JINCT MOXKET MOJBEPraThes JIOMOJHUTENBLHOM 00paboTKe Tocie BEICYIIMBaHKS B mporecce (hopmo-
BaHMs UCXOJHOM IMOJUIOKKH B LEISAX MOTYYEHHS KOHEYHOTO0 OyMa)KHOTO M3/esus U3 00pab0oTaHHOW MOJUIONKKH.
Tepmun "abcopOupyromyii JUCT" pacpOCTPaHsIeTCsl Ha TOBApHBIE M3/ENHs, poJaBaeMble, HaIpUMep, Kak Mo-
JOTEHNA AJIs PYK.

TepMuH "HemOCPEACTBEHHO NMPHCOEAWHEHHBIN", KOTOPBII HCHONB3YeTCS B OTHOLIEHUH IEPBOrO CIOS U
BTOPOTO CJIOSl M3ICIHH, 03HAYALT, YTO JBA CIIOS MPUCOCTUHSIIOTCS APYT K ApYTy 6e3 KaKoro-mubo MpoMeKyTod-
HOTO cJiosl. B pe3ynmbTaTe 3TOTO MEpBhIi col oOpa3yeT MepBYIO MOBEPXHOCTD JIMCTA, a BTOPOU CJIOH 00paszyeT
BTOPYIO TIOBEPXHOCTH JINCTA. B TaHHOM OTHOIIEHUHM TepMHUH "CJI0H" O3HAYAeT JMCTOBYIO CTPYKTYPY, KOTOPYIO
00pa3yIoT COCTABISIONINE OyMary BOJIOKHA, COJEPIKAIIIE [EJUTI0N03Y B KA4eCTBE OCHOBHOTO KOMITOHEHTA, IPH-
YeM U1 HEeIOCPEACTBEHHOTO COCIMHEHHS IBYX CIOEB APYT C OPYTOM 31I€Ch OTCYTCTBYET, HAaIPHMep, KIEi.
CrneunanucraM B JaHHON 00JIACTH TEXHUKH M3BECTHBI MHOTOUYMCIICHHBIC TEXHOJOTUH JUIS COSAWHEHUS JIPYT C
JPYroM JIBYX WM OOJIBIIET0 YMCiIa CII0EB, 00pa3ylomux OyMakHOE H3/IeITHeE.

[Tpn ommcaHmmM HACTOSIIETO M300pETEHMs B JAHHOM JOKYMEHTE TEPMHUHBI "MallMHHOE HampasieHHe'
(MD) un "nonepeunoe MammHHOMY Hanpasienne" (CD) BCnonb3yroTcsi B COOTBETCTBHU C MX XOPOILIO M3BECT-
HBIMH 3HAYCHUSIMH B TEXHUKE. TO eCTh MallMHHOE HAINPaBIICHHE TKAHU WU JPYTOH CTPYKTYpPHI O3HAYACT Ha-
IpaBJICHHE, B KOTOPOM CTPYKTypa IiepeMeniaercst B OymarojenarelbHONH MalldHE B MPOLECCE M3TOTOBJICHHSA
Oymaru, B TO BpeMs Kak IOIEpEYIHOE HAIlpaBJCHHE O3HAYAET HAIpaBJICHUE, NEPICHINUKYIIPHOEC MAITHHHOMY
HAIPaBJICHUIO CTPYKTYPHl. AHAJOTHYHBIM 00pa3oM, IIPH ONHCAHUN OyMajKHBIX H3/CIHHA MAIIMHHOE HaIpaBe-
HHEe OyMa)XHOTO M3ZCTHs O3HAaYaeT HAIpaBJICHHE B U3ACIHH, B KOTOPOM H3JeNHe IIepeMeniaeTcss B Oymaroaena-
TEJNbHOW MAaIlIMHE B MPOIIECCEe M3TOTOBICHUS OyMary, a IMoNepevyHoe HAMpaBICHUE W3NS O3HaYaeT HaIlpaBe-
HHE, IePICHINKYIIPHOE MAIIMHHOMY HaIPaBICHUIO M3IEIH.

@wur. 1 mpeacTaBiseT mpuMep OymaroaenaTelbHON MamuHbl 10, KOTOpast MOKET HCITOJIb30BAThCS JIIS H3-
TOTOBJICHHSI OyMa)kKHBIX M3JIENUI COTTIaCHO HAcToseMy M3o0pereHuo. bymaronenarensnas mammna 10 npen-
Ha3HavaeTcs Ul crocoba M3roTOBJIEHHMS OyMard, BKIIIOYAIOIIEr0 CKBO3HOE BBICYIIMBaHKe Bo3nyxoM (CBB), B
KOTOPOM CTPYKTypHpYIoIas TKaHb 48 ucronb3yeTcs U1 (OpMOBaHUsI OyMa)KHOTO 3]SI, IMEIOIIETO TpeX-
MEpHYIO CTPYKTYpy. B Hauaie aToro mpouecca KOMIO3HUIMS, TOCTYIAONMIast Yepe3 HaropHbIi 6ak 20, HanpaBis-
eTcsl B BHJIE CTPYH B y3KO€ NPOCTPAHCTBO, 00pa30BaHHOE MEXIY (OPMOBOYHON TKaHbIO 24 W TPaHCIIOPTHPO-
BOYHOM TKaHbIo 28. dopMOBOYHAs TKaHb 24 ¥ TPAHCIIOPTHPOBOYHAS TKaHb 28 MPOXOST MEXAY (POPMOBOUHBIM
BaKOM 32 1 OOKOBBIM BajKoM 36, a 3aTeM pacXOAATCs MOCie TMPOXOXKACHUS MEXTy (OPMOBOYHBIM BaJIKOM 32
1 00KOBBIM BajikoM 36. [Ipu 3ToM mpoucxonuT GopMoBaHHE KOMIIO3HUIINH, B 00pa3yeTcsl CBEKEU3TOTOBICHHOE
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MOJIOTHO Ha TPaHCTIOPTHPOBOYHOW TKaHU 28. TpaHCcHOpTHPOBOYHASI TKaHb 28 3aTeM MPOXOMT Yepe3 30Hy 00e3-
BoxkuBaHus 40, B KOTOPOii oTcackiBaromne SIUKU 44 yaansioT Biary u3 NoJ0THA U TPAHCIOPTUPOBOYHOM TKa-
HU 28, 1 B pe3ynbTaTe 3TOr0 YBEIUUEHHUE ITIOTHOCTH TTOJIOTHA COCTABIISIET, HAIpUMep, OT mpuomu3uTensHo 10%
JI0 IpUOIM3UTENBHO 25% Tepes nepeMenieHreM MOJIOTHA Ha CTPYKTYPHUPYIONIYIo TKaHb 48. B HEKOTOPHIX CiTy-
Yasx OKa3bIBACTCS MOJIE3HBIM IIPUMEHEHHE BaKyyMa ITOCPEICTBOM BaKyyMHBIX SIIMKOB 52 B MEpeXOJHOW 30HE
56, B 4aCTHOCTH, KOT/Ia TIOJIOTHO B 3HAYUTENHEHON CTETIEHU TOABEPTaeTCs] KPEMHUPOBAHNIO TKAHBIO B IIEPEXOTHON
30HE 56 TTOCPEACTBOM OBICTPOTO TIEpEMENICHHS, B KOTOPOM TPaHCIIOPTUPOBOYHAS TKaHb 28 JBIDKETCS OBICTpee,
4eM CTPYKTypHUpYIOIIas TKaHb 48.

[TockonbKy HMONOTHO MO-TIPEKHEMY MMEET BBICOKOE BIIAr0CoJIep KaHue, KOrjia OHO IEPEeHOCUTCSI Ha CTPYK-
TYPUPYIOIIYIO TKaHb 48, TIOJOTHO MOXKET Ae(OpMUPOBATECS TAKMM 00pPa30M, YTO YACTHU MOJIOTHA MOTYT BTSATH-
BaThCsl B YIUIYOJCHUS, KOTOPHIC 00OPa3yrOTCsS MEXKIY HUTSIMHE, COCTABISIONUME CTPYKTYPUPYIOIIYIO TKaHb 48.
(YryOsneHus B CTPYKTYPUPYIOMIMX TKaHIX OyIyT MOAPOOHO omucaHbl HIke.) Korna cTpykTypupyromas TKaHb
48 MpoXOoaUT BOKPYT Cymuiok 60 u 64, yBeIMYEHUE TUIOTHOCTH TIOJOTHA COCTABIISICT, HAIPUMEP, OT MPUOITH3U-
tensHO 60% mo npubimnznTensHo 90%. B pesynabpraTe 3TOro MONIOTHO B OOJBIIEH MJIM MEHBIICH CTENEHHU IOJI-
Bepraercss JOPMOBAHHIO CTPYKTYPHPYIOIIECH TKaHbIO 48, KOTOpas BKIIOYaeT BOTHYTOCTH, 0Opa3yrommecs B TexX
MeCTaxX, TJ¢ TOJIOTHO BTATHUBACTCS B YIIIyOJICHUs CTPYKTypupyromieil Tkanu 48. Takum oOpa3oM, CTPYKTypH-
pyroimas TkaHb 48 TpUIaeT MOJIOTHY TPEXMEPHYIO (GOpMy, U B pe3ybTaTe dTOro IMoJydaeTcs OyMakHOe H37e-
JIe, IMerolee Kynoiaoo0pa3Hble CTPYKTYPHI.

B xoHIIE TIpomecca U3rOTOBJICHUS OyMaru MMoJIOTHO IMIEPEHOCHUTCS CO CTPYKTypHUpyIomieii Tkannu 48 Ha ame-
PUKaHCKHUIA CYIIWIBHBIN OapabaH 68. DTOT MEPEHOC MOXKET OCYIIECTBIATHCSA 0€3 3HAYUTENHHOTO YXYIIICHHUS
CBOMCTB TI0JIOTHA TIOCPE/ICTBOM KOHTAaKTa IOJIOTHA CO CBS3YIOIIMM BEIIECTBOM, KOTOPOE paclblIseTCs Ha aMe-
PUKAHCKHUI CymIMIBHBIA Oapaban 68. Ilocrme TOro, kak KOHCHCTCHIIMS ITOJIOTHA COCTABIIACT MPHOIH3UTEIBHO
96% i OoJee, OCYIIECTBISICTCS! JOMOJIHUTEIBHOE KPEIMPOBAaHNE B IIEJISIX CHSTHS MOJIOTHA C aMEPUKAaHCKOTO
CymmIbHOTO O6apabaHa 68, a 3aTeM IOJIOTHO HocTynaeT Ha KaTyiky 70. CkopocTh KaTymku 70 MOXKHO perynu-
pOBAaTh MO OTHOIICHHIO K CKOPOCTH aMEPUKAHCKOTO CYITMIFHOTO OapabaHa 68, 4TOOBI H3MEHATHh KPEITHPOBAHUE,
KOTOpOE BO3JICHCTBYET Ha TIOJIOTHO, KOT/Ia OHO yIAJSIETCS ¢ aMEPUKAHCKOTO CYIIMIILHOTO OapabaHa 68.

Mommoxkum Ha kKaTymke 70 MOTYT 3aT€M IIOABEPTaThCS AOMOIHHUTEIBHOW 00paboTKe, KOTOpas SBISETCA
W3BECTHOH B TEXHHKE, B LEJAX MIPEBpAIEHIs MOI0KEK B KOHKPETHBIC m31enna. Hampumep, mOATI0KKHA MOTYT
MOJBEPraThCsl THCHEHUIO, M IBE TOJJIOKKH MOTYT COEAMHATHCS, 00pa3ysh MHOTOCIOWHBIEe m3aenus. [loapobHo-
CTH TaKOTO TPEBPalICHHs OOCYXKIAIOTCS HIKE BMECTE C KOHKPETHBIMH NPHMEPHBIMH SKCIEPUMEHTAIBHBIMU
W3CTUSIMHE COTJIACHO HACTOSIIEMY H300PETEHHIO.

Xotst dur. 1 IEeMOHCTpUPYET OAWH THII CHOCO0a, B KOTOPOM HCIONB3YETCA CTPYKTYPHUPYIOIIAs TKaHb,
NpUAArONIas TPEXMEPHYIO GopMy OYMakHOMY H3[EIHUIO0, CYMICCTBYIOT MHOTOYHCIICHHBIC allbTCPHATUBHBIC CITO-
cOOBI U3TOTOBJICHUS OyMaru, B KOTOPBIX HMCIOJIB3YETCs CTPYKTYpHUpYOIas TKaHb. HampumMep, CTpYKTYpHPYIO-
masi TKaHb MOXKET HCIIOJIb30BaThCS B CIIOCOOE M3TOTOBICHUSI OymMard, B KOTOPOM HE NMPUMEHSETCS CKBO3HOE
BeIcymMBaHue Bo3ayxoM (CBB). IIpumep Takoro cniocoba, He Brmovatomero CBB, onucan B nmarenre CILIA Ne
7494563, npudeM JaHHOE OMMCAHKE BO BCEH CBOEH MOTHOTE BKIIOUAETCS B HACTOAMIMN JOKYMEHT HOCPEICTBOM
ccputkH. Kak OIKHBI TOHUMATH CIICIHAJIICTEL B JAHHOM 00acTH TEXHUKH, HAacTosIee H300peTeHre, KOTopoe
OTIMCBHIBACTCS B TAHHOM JTOKYMEHTE, He 00s3aTeNbHO TOJDKHO OTPAHWYMBATHCSA KAKUM-THOO KOHKPETHBIM CIIO-
c0o00M M3rOTOBJICHUST OyMarm.

Owur. 2A u 2B npencTaBisioT yBeNndeHHbIE (GoTorpadun CTPYKTYPHUPYIOMIMX CETOK TaKOTO THIA, KOTO-
PBI MOKET HCIONIL30BAaThCS B KaUeCTBE CTPYKTYpHUpYIomiel Tkann 48 B OymarozenarenbHor mamuae 10, mpo-
WLTIOCTPUPOBAHHOW Ha (GUr. 1. ITH YSPTEKU MPEICTABISIFOT MOBEPXHOCTH CETOK, KOTOPHIC HAXOMSATCS B KOH-
TaKTE C MMOJIOTHOM B TpOIecce U3roToBlcHus Oymaru. @ur. 2A u 2B npecTaBisIOT TpaIUIIMOHHBIC CTPYKTYPH-
PYIOIUE TKaHW, KOTOPBIC SBIITIOTCS XOPOIIO M3BECTHHIMU B TexHHMKE. OCHOBHBIC W YTOYHBIC HHUTHU, KOTOPHIC
COCTABIISIIOT KOPIYC CTPYKTYPUPYIOIIHUX CETOK, MOXHO HaOMoaaTh Ha ¢ur. 2A u 2B.

@ur. 3 mpeacTaBISAIOT MOAPOOHBIN YEPTEK YACTH KOHTAKTUPYIOIICH C MOJOTHOM CTOPOHBI CTPYKTYPH-
pyIoIIeH TKaHU, KOTOpas MpeiHa3HadaeTcs IS (OPMOBAHUS HM3ICIHN COTIACHO HACTOSIIEMY H300pCTCHUIO.
TkaHp BKIIOYaeT OCHOBHBIE HUTH 202, KOTOPHIE MPOXOAAT B MAIIMHHOM Harpasiennu (MD), xorma TkaHb Hc-
TOJIL3YETCS B CITOCOOE M3TOTOBJICHHU OymMaru, U yTouHble HUTH 204, KOTOpbIE MPOXOAST B TIOTIEPEYHOM MAaIIHH-
Homy HampasieHun (CD), korna TKaHb UCMOJB3YETCS B CITOCO0E M3roToBICHUS OyMaru. OCHOBHBIE W yTOYHBIE
HuTH 202 1 204 meperieTaroTcs IpyT ¢ IPYroM TakuM o0pa3oM, 4To OHH 00pa3yroT Kopiyc TKaHd. dakTude-
CKasi KOHTaKTHas MMOBEPXHOCTh TKaHU 00pasyeTcs BeicTynamu 206, KoTopbie GOPMHUPYIOTCS HA OCHOBHBIX HHUTSX
202, HO He (opMHUPYIOTCS HAa YTOUHBIX HUTSIX 204. Takum oOpa3om, BEICTYIEI 206 HaXOAATCS B TUIOCKOCTH, KO-
TOpasi COCTABIISICT KOHTAKTHYIO IMOBEPXHOCTh TKaHU. YTuryOnenus 210 (mpomLIFoCTpHpOBaHHBIE KaK OOBEIICH-
Hble 001acTH Ha (Qur. 3) onpenessroTcs B 001acTsIX Mex1y BeicTynamu 206. B TeueHne nporecca H3roTOBICHHS
OyMaru 4acTd IOJIOTHA MOTYT BTSATHBAThCS B yriyoneHus 210, 1 IMEHHO 3TH YacTH IMOJIOTHA, KOTOPBIC BTATH-
BaroTcs B yrayoneHust 210, 00pa3yroT KymojooOpa3Hble CTPYKTYPBI, KOTOPhIE MPUCYTCTBYIOT B IMOIy9aeMOM B
pe3yipTaTe OyMa>KHOM H3JEIIHH, KaK OIMCAHO BEIIIIC.

Kpome Toro, xak onmcaHo BBIIIE, MATKOCTh, a0COpOMpYIOIIasi CIOCOOHOCTH M TOJIIMHA HPEICTABISIOT CO-
00l TpU BaKHBIX CBOKCTBA ISl aOCOPOMPYIOMNX OYMaXKHBIX WU3/IETMH MHOTOYUCIICHHBIX THIIOB. ABTOPHI OOHA-
PYXIIH, YTO HAa BCE TPHU M3 3THUX CBOMCTB MOXKET BO3ICHCTBOBATH KOHPUTYpalys CTPYKTYPHUPYIOIIEH TKaHH,
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UCIIONIb3YEMOl B Tpoliecce ()OpMOBaHUS JAaHHBIX M3AENHH. B yacTHOCTH, aBTOpBI OOHApPYXXHJIH, YTO Ha MSr-
KOCTb, a0COpPOHMPYIOIIYIO CIIOCOOHOCTD M TOJIIUHY a0COpONPYIONINX OYyMaXKHBIX W3IEIMH MOXKET BIHUATH BEJH-
YMHA KOHTAKTHOU IUTOMIAIN CTPYKTYPUPYIOIIEH TKaHU, TO €CTh 00JacTH, KOTOPYIO0 00pa3yroT BEICTYIEI HA II0-
BEPXHOCTSIX CTPYKTYPUPYIOIIEH TKaHHW, M KOTOpas HAXOAUTCS B KOHTAKTE C IIOJIOTHOM B IIpOIlecCce M3TOTOBJIE-
Hus Oymarn. Ha mMsarkocTh, abcopOUpYIONIyI0 CIIOCOOHOCTh M TOJIIIMHY MOJMYy4aeMbIX B pe3yabTaTe OyMaKHBIX
M3IETTUI MOXKET TakXKe BIUATH pa3Mep YIIyOJIeHIH MEXIy BBICTYIIaMH B CTPYKTYypHpYIomIel Tkanu. [Ipuanmas
BO BHUMaHHE 3TH ()aKThl, aBTOPHl OOHAPYXWIIM, YTO BechbMa 3(PQPEKTUBHBIA IMapameTp, XapaKTepHU3YIOIH
CTPYKTYPHUPYIOIIYIO TKaHb, TAKyI0 KaK TKaHH, MPOWLIIOCTPUPOBaHHbIE Ha Gur. 2A, 2B, u 3, npencrasiser co-
6011 "mmockocTHOM 00BeMHBIH HHAEKC". [IITOCKOCTHON 00BEMHBIN MHIIEKC COCTaBIISIOT /1BA IIapaMeTpa: OTHOCHU-
TenbHast KoHTakTHas miomans (OKII) u apdexrusnsiii 06bem yriayonenus (30Y). OTHOCHTeNbHAS KOHTaKTHAS
IUIOIIAJb OIpEAeNsIeTCs KaK COOTHOIICHHE KOHTAaKTHOHM IUIomany, oOpa3oBaHHON BBICTYNAaMH, M OTKPHITOH
U0 Ha KOHTAKTUPYIOLIEH C MOJIOTHOM CTOPOHE CTPYKTYpUpYOLIeH TKaHU. D(PPEKTUBHBIA 00beM yriryo-
JICHUsI OTIpeIeNsieTCsT KaK CpeJHNil 00beM yriryOneHni B CTPYKTYPHUPYIOIIEH TKaHU, B KOTOPbIE MOTYT IlepeMe-
IIaThCs LEJUTION03HbIE BOJIOKHA TIOJIOTHA B TEUEHHUE TIpoliecca M3rotosneHust Oymaru. [lnockoctHON 00beMHBIH
WHJICKC OTIPEACIIIEeTCSI KaKk OTHOCHTENNbHAs KoHTakTHAs Turomans (OKIT), ymHOXkeHHas Ha 3G (HEeKTUBHBIH 00heM
yriry6nenus (30Y) n ymMHOXeHHast Ha cTo, T.e. OKII x 30V x 100. Kak O0yner 6onee nmonpoOHO oOCykaaThcs
HIDKE, CTPYKTYPHPYIOIIUE TKaHH, UCIIOJNb3yeMble Ui (OPMOBaHUS M300PETEHHBIX W3IENUI W NPUMEHSEMBIC
JUTS TIPAKTHYECKOTO OCYIIECTBICHUS N300PETEHHBIX CIIOCO00B, KOTOPHIE ONMUCHIBAIOTCS B HACTOAIIEM TOKYMEH-
T€, IMEIOT 3HAYUTEIHHO OONBIINI TNIOCKOCTHON 00BEMHBIN HHAEKC, YeM IPYTHe TKaHH, M3BECTHBIC B TEXHUKE.

Jl BEIMHCIIEHUS TUIOCKOCTHOTO OOBEMHOTO MHIIEKCA CTPYKTYPHUPYIOMIEH TKaH! JOJDKHBI OBITH H3MEPEHBI
OTHOCHUTEIIbHAS KOHTAKTHAS TUIOMIAIs U dPQPEKTUBHBIN 00beM yriayonernus. CrnenualucTsl B TaHHOW 00iacTh
TEXHUKH HOHMMAIOT, YTO MOTYT MCIIOJIb30BAThHCS PA3IMYHbIE TEXHOJIOTHH IJIsl H3MEPEHHS [TapaMeTpOB, KOTOPHIE
COCTAaBJIAIOT IUNIOCKOCTHOH OOBEMHBIH MHIIEKC CTPYKTYpUpyomel TkaHu. Jlanee OynyT onmucaHbl MpUMeph! KOH-
KPETHBIX TEXHOJIOTHH, KOTOpPBIE OBUIN MCHOJIB30BaHbl aBTOPAMH /IS BBIYHCICHUS OTHOCHTEIILHON KOHTaKTHOM
wiomaay ¥ 3pPEKTUBHOTO 00beMa yriTyOIeHHs CTPYKTYPHUPYIOIIUX CETOK.

KonrakTHas ruomaas TKaHW MOKET OBITh U3MEPEHA COTTIACHO TEXHOJIOIMH, ONMcaHHOW Huxke. lanee Oy-
YT TPE/ICTAaBICHBI IOMOIHNUTEIbHBIE TOJPOOHOCTH TEXHOJIOTHH, KOTOPYIO TaKXKe OIHMCBHIBAIOT ITyOJIMKAIMH T1a-
TeHTHBIX 3assBOoK CIIIA NeNe 2014/0133734, 2014/0130996 u 2014/0254885, onvcanust KOTOPHIX BO BCEH CBOEH
MIOJTHOTE BKJTFOYAIOTCS B HACTOSIIIINI JOKYMEHT IIOCPEICTBOM CCHUIKH.

W3MepeHne OTHOCUTENbHON KOHTAKTHOH IJIOIIAaN HAYMHAETCS ¢ (POPMHUPOBAHUS MPEICTABICHUS BBICTY-
TOB U yIIIyOJNeHWH KOHTAKTHUPYIOIIEH C IMOJIOTHOM CTOPOHBI CTPYKTYpHpYIOUmieH TKaHH. OJHUM THIIOM TaKOTO
TIPEICTABICHHUS SBISIETCS OTIEYATOK CTPYKTYPHUPYIOUIeH TKaHu. B TaHHOM OTHOIICHHH, YCTPOMCTBO U TEXHOJIO-
rust 11 popMUpoOBaHUS OTIEYaTKa KOHTAKTHON MOBEPXHOCTH, KOTOPYIO 00pa3yroT BBICTYIIB TKaHHU, TPOMILIIO-
cTpupoBanbl Ha ¢ur. 4A u 4B. Our. 4A npexacrasiser Bua cOOKy revartaroniero ycrporictsa 300 s KOHTaKT-
HBIX MTOBEPXHOCTEH, U Gur. 4B npepcTaBisieT BUI Cliepean nedaTaromero ycrpoicrsa 300 st KOHTaKTHBIX HO-
BepxHocTel. JlanHoe mnewaratomee ycrpoiicTBo 300 Bruimowaer C-o6pazHyro pamy 302, MMEIONIYIO MEPBHIH H
BTOpoi kpoHmrTeiHs! 303 u 305. IlepBas mura 304 noABMXKHO MOJAEP KUBAETCs MEePBBIM KpoHITeitHOM 303, a
HENoABMIKHasE BTopas mnura 306 moanep:kuBaeTcst BTOPbIM KpoHIITeHHOM 305. OTmedaTok BBICTYNOB TKAaHU
dhopmupyercs Mexay nepBoii 1 BTopoit tumntamu 304 u 306, kak OyIeT moApoOHO OMUCAHO HUXKE.

ITepras umrta 304 HAXOAUTCS B TEXHOJIOTHUECKOM COCIMHEHUH C PYYHBIM THAPABINIECKUM HacocoM 308,
KOTOPBIA MPUBOINT B IBMXKEHHE TIepByIo TuMTy 304 mo HampaBieHuio ko Bropoit maute 306. Hacoc 308 nmeer
BBIITYCKHOH KJIallaH, KOTOPBIA TIO3BOJISIET OTOABUTATH MepBYyIo miuTy 304 ot Bropo# mimtel 306. OqHako Hacoc
308 MOKeT MPHUCYTCTBOBATH B APYTOM U3 MHOXKECTBA JOPM TaKUM 00pa3oM, YTOOBI OCYIIECTBIISIIOCH IBIKEHUE
nepBoid uThl 304. K Hacocy 308 MoryT mpucoenHAThCs TpeoOpazoBatenb U nHAuKaTop 310 nmpeobpazosare-
I U1 U3MEpEHUs JaBleHus, koTopoe mpuiaraetT Hacoc 308 k mepsoit miute 304, xoraa nepsast minta 304
HpYKUMaeTcs Ko BTopoit mmure 306. B kauecTBe KOHKPETHOTO MPUMEPa, MOKHO HCIIOJIb30BAThCS THpaBIINYC-
ckmii pyanoit Hacoc ENERPAC® monemun CST-18381 ot kommannu Auctuant Corp. (Munyokwn, mrtaT BuckoH-
cuH, CIIIA). B xauecTBe KOHKPETHOTO IpUMepa Ipeodpa3oBaTes JaBJICHNs, MOXHO UCIIOJIb30BAThCSl JHHAMO-
MeTpHUYecKuil mpeoOpa3oBatess Moaean DSM-5K ¢ COOTBETCTBYIOIIMM HHAMKATOPOM, H3TOTOBICHHEIN KOMITa-
Huedl Transducer Technologies, Inc. (Temekyna, mrar Kamugopuus, CIIA). Pasymeercs, cornacHo npyrum
BapuaHTaM ocyllecTBieHus, Hacoc 308, mpeoOpaszoBarens AaBieHust 1 vHANKATOp 310 mpeoOpaszoBaresss MOTYT
00BeAMHSTHCS, 00pa3ys eMUHBIN OJIOK.

Pama 302 meuaratomero ycrpoiictBa 300 st KOHTAaKTHBIX ITOBEPXHOCTEH BKIIOYaeT kKojeca 311 BOm3m
nepenHero kpas pambl 302, a Takke kperuienne 313, KoTopoe MOXKeT UCTIONB30BaThLCS TS YACPKUBAHUS Hacoca
308 w/mmu naauKaTopa 310 mpeobpaszoBatens. OaHO WM HECKOIbKO Kojec 311, ycraHoBineHHBIX Ha pame 302,
ynpormiarT nBmwkeHue pambl 302. CornacHO BapwaHTaM OCYIIECTBIICHUS HACTOSIIETO W300peTEHUs, TOJIC3HBIH
OTIMYHUTEIHHBIA MPHU3HAK TieuaTtatoniero ycrpoicTsa 300 Ui KOHTAKTHBIX TIOBEPXHOCTEH MPENCTaBIsAeT coO0i
€ro MmopTaTUBHOCTH. Hampumep, B Takoi KOH(UTYypaluy, KOTopas IpOWIIIOCTpUpoBaHa Ha ¢ur. 4A u 4B, neya-
Taromiee yctpoiictBo 300 MOXKeET JIETKO IepeMeIiaThcsi OTHOCUTEIBHO CEKIMH TKaHHW, KOTOPbIE YCTAHOBJICHBI Ha
OymarozenaTenbHOM MamyHe. Kak cTaHOBUTCS JIETKO TIOHATHBIM Ul CIIELHAINCTOB B IAHHOW 00JIacTH TEXHHU-
KH, CIIOCOOHOCTH ()OPMHMPOBAHUS OTIIEYATKOB KOHTAKTHOH IOBEPXHOCTH TKaHHM, KOT/Ia TKaHb yCTaHOBJICHA Ha
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OymarozenaTenbHOM MallvHe, W, TaKUM 00pa3oM, UCCIIE0BaHNE TKaHU COTJIACHO TEXHOJIOTHSAM, KOTOpBIE OIH-
CBIBAIOTCS HIDKE, TPEJOCTABIISIIOT MHOTOUMCIICHHBIE BBITOBI. B KauecTBe JHIb OAHOTO NMpHMepa, H3HOC TKaHH
Ha OyMmarojenaTeIbHOW MalllMHE MOXHO JIETKO HaOII0JaTh IMOCPEICTBOM HCIHOJIB30BAHUS IEUATAIOIIEro yCT-
potictBa 300 17151 KOHTAKTHBIX MTOBEPXHOCTEH, KOTOPOE CHUMAET OTIEYATKH BBICTYIIOB TKaHHU MOCJIE PAa3THIHBIX
MIEPHOI0B IKCIUTyaTalliy OyMaroaenaTeIbHOH MAIIUHBI.

Xots meuataroriee yctporctBo 300 ISl KOHTAKTHBIX MOBEPXHOCTEH, KOTOPOE MPOMJLTIOCTPUPOBAHO Ha
¢ur. 4A u 4B BKIIOYAET PaMOYHYIO KOHCTPYKIHIO 302, KOTOpas COCMUHAET MEPBYIO M BTOPYIO TWINTHI 304 u
306, cormacHO APYTrUM BapHaHTaM OCYIIECTBICHWUs, Mevararomee ycTporucTBo 300 Il KOHTAKTHBIX TTOBEPXHO-
cTeil He 00s13aTeNbHO IOJDKHO BKIIIOYATh TaKylo €IMHYIO0 paMOouHylo KoHcTpykimio 302. B xauecTBe anbTepHa-
THUBBI, TIepBasi ¥ BTopast TUTH 304 1 306 MOTYT IpenCcTaBIATh CO00H pasnenbHbIe KOHCTPYKIIMU, KOTOPBIE MH-
JIMBHAYaJIbHO OPHEHTHPYIOTCS, 00pa3ys oTredaTok TKaHW. COTiacHO CIIEAYIONIMM BapHaHTaM OCYLIECTBIICHHS,
wimtel 304 1 306 MoryT NpUHUMATH (OPMBI, KOTOPHIE B 3HAYUTEIHHOM CTEIIEHN OTJIMYAIOTCS OT (popM, IIPouII-
JrocTpupoBaHHBIX Ha ¢ur. 4A u 4B. Hanpumep, ogna u3 mmt 304 n 306 MoxeT umMets GpopMy ¢ pedpHucTOi
MIOBEPXHOCTBIO, B TO BpeMsl Kak Apyras IJIuTa uMeeT GopMy Kpyriol KOHCTPYKIMH, KOTOpasi CBEPTHIBAETCS T10
pebpucToii moBepxHOCTH. TepMuH "tummTa", KOTOPBIA HCIIOIB3YETCs B HACTOSIIEM JOKYMEHTE, HMEET IMTUPOKHMA
CMBICII M PacIpOCTpPaHAETCA Ha T00YI0 KOHCTPYKIHIO, JOCTATOYHYIO B IENSIX KOHTAKTa M/MIM OMOPHI KOMIIO-
HEHTOB JUI M3TOTOBJIEHUS OTIEYaTKa TKaHU. Kpome Toro, Kak 4eTKO MOKa3bIBAaeT NMPEICTABICHHOE BBIIIE OIHU-
CaHMe BBIINIE, OTHOCUTENLHOE JBIDKEHUE TiepBoi U BTopoi mt 304 u 306 coriacHo TF000MY BapHaHTy OCYIIIe-
CTBJICHHSI MOKET OBITH OOPATHMBIM, TAKUM 00pa3oM, 4To BTopas miuTa 306 CTAHOBHUTCS TOJBHYKHOM, B TO Bpe-
Ms Kak repBas rmTa 304 oka3pIBacTCs HETMOIBIKHOM.

@ur. 5 npencrasiser noapoOHOe N300pakeHNE CEKIMH IevaTaroniero ycrpoicrsa 300 1t KOHTaKTHBIX
MOBEPXHOCTEH, KOTOPOE MPOMILTIOCTPUPOBAHO Ha (ur. 4A, mpuyueM JlaHHOE nevaratomee ycrpoicrso 300 ycra-
HOBJICHO AJSl U3TOTOBJICHUS OTIEuYaTKa CEKIMU CTPyKTypupyromel Tkanu 312. Ctpykrypupyromas TkaHb 312
pacnonaraercs mexay niauramu 304 u 306, u monocka caMoIpuKIeHBarolielics mieHku 314 pacnonaraercs Ha-
IPOTUB CTPYKTypupytomei Tkanu 312. Mexnay camonpukienBaromeics mienkoil 314 u nepsoit miauroit 304
MTOMEIIAIOT OJWH I HECKOJIBKO JINCTOB OyMaru 316. Mexay CTpyKTypupyommeld Tkanbio 31 1 BTOPOH IITUTOH
306 HaxomuTCs KaydykoBas mojiocka 318.

CaMONpUKIICHBAIONIASACS TIIIEHKA MPEACTaBIIIET CO00M MaTepual, KOTOPBI UMEET TaKyl0 CTPYKTYpY, UTO
NPUIIOKEHUE YCHINS K IUICHKE BBI3BIBACT Pa3pyLICHHE MHUKPOKAICYJ B IJIEHKE, MPOU3BOJS MOMEHTAIBHOE U
MOCTOSIHHOE M300pa)KCHHE BBICOKOTO Pa3pelIeHHs B KOHTAKTHOM o6iacTu IuleHKH. [Ipumep Takoi camompu-
KIIEUBAIOMIEHCS TIICHKH MPEACTaBIsIeT co0ol mieHka Prescale, koTopyto npomaer kommanust FujiFilm Holdings
Corporation (Tokwno, SImonust). Eme oqun npumep caMONpHKIEHBAIOMIEHCS TUICHKH TIPEICTABISIET COOO0M IIeH-
ka Pressure-micro® ot kommanuu Sensor Products, Inc. (Maaucon, mrat Heio-/xxepcu, CIITA). CienmamucTs
B JIaHHOHM 00JIaCTH TEXHUKHU ITOHMUMAIOT, YTO CaMONPHKJICUBAIONINECS TUICHKH JPYTHX TUIOB MOTYT TaKKe HC-
TMIOJIB30BATHCS B MIEYATHBIX TEXHOJIOTHX, ONIMCAHHBIX B HACTOSIIIEM JIOKYMEHTE. B 1aHHOM OTHOIIEHWH, CleayeT
OTMETHUTH, YTO JUIS aHAJTUTHYECKUX TEXHOJIOTMH, KOTOPbIE OIMCAaHbl HM)KE, CAMOIPHKIICHBAIOIIASCS TUICHKA HE
00s13aTeNbHO JIOJDKHA O0ecIieunBaTh MOKazaHWs (DAaKTHYECKOTO NABJICHMS, IPHJIAraéMoro TKaHbIO K IUICHKE.
BwMmecTto 3Toro camomnpukienBaromasics IIeHKa J0JDKHA TOJBKO oOecrieunBarh MedyaTHOe n300pakeHue, Ipel-
CTaBJIAIONIEE KOHTAKTHYIO IOBEPXHOCTh, KOTOPYIO 00pa3yioT BBICTYIIBI TKAHU.

JlaBnenue, npunaraeMoe K mepBoil mute 304 mpu GopMUpOBaHWUHW OTIEYaTKa TKaHW 312 Ha camompu-
KIIeuBaromeics 1uieHke 314, MoKeT BBIOMPAThCS TaKMM O0pa3oM, 4TOOBI MOJETHPOBATH JaBIIEHUE, KOTOPOE
TIpIJIaraeTcs K MOJOTHY CO CTOPOHBI TKaHU 312 B (akTHUIECKOM Tpollecce U3roToBieHus Oymaru. To ecTh Mo-
JKET MCIOIb30BaThes Hacoc 308, uToObl co3maBath Ha miepBoi mnte 304 maBieHue (M3MepsieMoe nmpeobdpa3oBa-
TeNeM), KOTOpOe MOAEIUPYET AaBJIEHHE, KOTOPOE MPHIAraeTcsi K MOJOTHY CO CTOPOHBI TKaHU 312 B mporecce
M3roToBIeHMs Oymaru. B mpomuecce M3rorosieHus: ymard, KOTOPBIi ONHMCHIBAETCS BBIIIE CO CCHUIKOH Ha ur. 1,
MOJIETIMPYEMOE JIaBJICHHE NPEICTaBISICT COO0H JaBiIeHre, KOTOPOE NpHIaraeTcs K MOJOTHY CO CTOPOHBI TKaHH
48 B aMepUKaHCKOM CYIIWILHOM OapabaHe 68. B HEeKOTOpHIX criocobax M3roTOBJIEHUsI OyMaru, TaKMX Kak CHO-
co0bl, onMcanHble B BhIeynoMsiHyToM natente CIIIA Ne 7494563, naBnenue, npuiaraeMoe K IHOJIOTHY CO CTO-
pOHBI TKaHU 48, KaK MpaBUIIo, cocTaBisieT npuoam3uTensHo 600 GyHTOB Ha KBaapaTHbIH oM (4,137 MIla).
CoO0TBETCTBEHHO, YTOOBI MOJEIMPOBATH TOT CIOCOO HM3TOTOBJIECHWS OyMaru, naBieHHe, cocraBiisitomee 600
(hyHTOB Ha KBampaTHbIi qoiM (4,137 MIla), npunaraercs ruapaBiarndeckuM HacocoMm 308 k mepBoit e 304,
Korna GpopmMupyeTcst n300pakeHre BHICTYNOB TKaHu 312 B camomnpukienBaroieiics mienke 314. beuto o6Hapy-
JKEHO, YTO JIJISl TAaKOHM oIepaluu cpenHee JaBieHue, coctaBisomee oT 10 mo 50 Mlla, u3mMepeHHOE MIICHKOM
Prescale ot xomnanmm FujiFilm, MoxkeT obGecnieunBaTh Xopoliee H300paKeHHe BHICTYIIOB CTPYKTYPHPYIOIICH
TKaHH.

CHoBa paccMoTpuM ¢ur. 5, rae Oymara 316 neifcTByeT B KadyecTBe aMOPTH3aToOpa, YTOOB! YIy4IIUTh OTIIE-
yaTok TkaHu 312, Gpopmupytromuiicss Ha camonpukiensatonieiicst mienke 314. To ects Oymara 316 obecneunBa-
€T C)KHMAaeMOCTh U TJIAJIKYIO TIOBEPXHOCTh, TAKUM 00pa3oM, YTO BBICTYIBI TKaHM 312 MoryT "morpyxatbcs’ B
CaMOIIPHKJICHBAIOINYIOCS IJIEHKY 314, KoTopas, B CBOIO ouyepesb, (POPMHUPYET MMEIOIIee BEICOKOE pa3peleHue
M300pakeHNE BBICTYIIOB Ha caMoIlpHKiIenBatomeiics menke 314. CTpouTenbHBIH KapToH M KpadT-Oymara
MPE/ICTABISIIOT OO0 MPUMEpPHI TUIIOB OyMaru, KOTopasi MOXKET MCIIOJIb30BaThesl Uil TuIeHKH 314, uTo0bI 06ec-
MEYUBAJINCH 3TU CBOMCTBA.
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KayuyxoBas nmonocka 318 co3gaeT poBHYI0 KOHTAKTHYIO MOBEPXHOCTH Il onopsl TkaHu 312. CormacHo
BapHaHTaM OCYIICCTBICHHUS HACTOSIIEro n3o0pereHus, mwiuThl 304 u 306 U3rOTOBJICHBI 3 METAJUTUYECKOTO Ma-
Tepuania, Takoro kKak craigb. Hambonee BepoATHO, UTO CTadbHAs IJIMTA COAEPIKUT HEPOBHOCTHU, KOTOPHIE YXYA-
IAf0T Ka4eCTBO OTIIEYaTKa BBICTYIOB TKaHH 312, cOpMHPOBAHHOTO TIOCPEICTBOM CaMOMPUKICHBAIOMIEHCS
oymaru 316. Onnako Oymara 316 u kaydyk 318, KoTopble HCTIONB3YIOTCA MexIy mutamu 304 u 306, a Takxke
camornpuKIenBaronascs mieHka 314 u Tkanp 312 obecneunBaroT 60s1ee POBHYIO KOHTAKTHYIO TIOBEPXHOCTD, YEM
MOBEPXHOCTH MeTaymraeckux T 304 u 306, u B pe3ysibTare 3TOro yIydIieHHbIe H300paxeHus GopMHUpPYIOTCS
Ha camoTnpukienBaromieics mienke 3 14. CrienuanucTsl B JAHHON 0071aCTH TEXHUKH TOHUMAIOT, YTO, B KAUECTBE
ANBTCPHATHBBI, MOTYT HCIOJB30BAThCS JPYTUE KOHCTPYKIIMOHHBIC MaTepHaibl BMecTo Oymaru 316 u kaydyka
318, uToOBI 0OecieunBaTh POBHBIE MOBEPXHOCTH MexX Ay mutamu 304 n 306 nevatatomero ycrpoiictsa 300.

CornacHo IpyruM BapUaHTaM OCYIIECTBIICHUS, OTIICYATOK BBHICTYIIOB TKAHU IOJIyYaeTCcs HA MaTepHaiax,
KOTOPBIC HE MPEJCTABISIIOT CO00I CaMOTPUKIICHBAIOIIAsACS TUICHKY. Erlle 0IMH NpUMepHBIN MaTepHal, KOTOPBIH
MOJKET MCIOIB30BaThC Ui (POPMUPOBAHHS OTIICYATKOB TKAHH, NMPEICTABIICT cO00i BomieHas Oymara. OTre-
YaTOK KOHTAKTHOM MOBEPXHOCTH TKAHW MOXKET OBITh M3TOTOBJICH HA BOIICHOW MMOBEPXHOCTH IMOCPEACTBOM IIPU-
JKaTUSl KOHTAKTHOW MOBEPXHOCTH TKAHU K BOIeHOM Oymare. OTHeuaToK Ha BOIIEHOW Oymare MOXKeT OBITh U3ro-
TOBJICH ¢ Ucnoib3oBanueM mT 304 u 306 B mevararomeM yctpoiictBe 300, KOTOpOE OMUCAHO BHINIE, WIH C
WCIIOJIb30BAaHUEM IUINT B APYTUX KoHGHUrypammsax. OTIedaTok Ha BOIIEHONH Oymare MOXKHO 3aTeM aHaIH3HPO-
BaTh TAKMM JK€ CIIOCOOOM, KaK OTIIEYaTOK Ha CAaMOIPHKIICHBAOIICHCS TUIEHKE, KaK OyIeT OMICaHO HIDKE.

®ur. 6A-6D mpencTaBiSAIOT MPUMEPHI OTIEYATKOB BBICTYIIOB, COPMUPOBAHHBIX Ha CaMOTIPHUKIICHBAIO-
Ieics TUIeHKE C UCTIONIb30BaHueM Iedararomero ycrpoicTsa 300 st KOHTaKTHBIX MmoBepxHocTel. Ha aTux ot-
MeYaTKkaX MOYKHO HaOJIOaTh OTIMYUTEIBHBIC (POPMBI U PHCYHKH BBICTYIOB TKaHH. Kak 0OCyXHmaeTcs BBIIIE,
BBICTYIIBI 00Pa3yIOT KOHTAKTHYIO MMOBEPXHOCTH s TKaHU. CJeIOBaTEbHO, UMEIONINE BBICOKOE pa3pellIcHHE
OTIICYATKU BBICTYIIOB Ha CAMOIIPHKIICHBAIOIICHCS TUICHKE, TAKWE KaK OTICYATKH, MPOMLIIOCTPUPOBAHHEIC HA
¢ur. 6A-6D, obecrieunBaIOT MPEBOCXOTHOC MPECTABICHAC KOHTAKTHOMH MMOBEPXHOCTH TKAHH.

Jaiee Oynmet omucana cucTeMa JUis aHAlIN3a OTIICYAaTKOB BBICTYIIOB, TAKAX KaK OTIICYATKHU, IPOHUILIFOCTPHU-
poBaHHbBIe Ha pur. 6A-6D. B maHHBIX YCIOBUAX TpadUdecKuii aHaIN3 OCYIIECTBISCTCS Ha TPAIUIIMOHHON KOM-
MBIOTEpHON cucTeMe. Takast KOMIIBIOTEpHAsE CHCTEMa BKITFOYAET XOPOIIIO H3BECTHRIE KOMIIOHEHTHI, TaKHe Kak, 10
MEHBIIEH Mepe, OINH KOMITBIOTEPHBIN Mporieccop (HarmpuMep, OJI0K MEHTPaIbHOTO MPOIIECCOpa W MHOKECTBO
0JIOKOB TIpoIIeccopa), K KOTOPOMY MPUCOETUHSASTCS KOMMYHUKAIMOHHASI HHAPACTPYKTypa (Harmpumep, KOMMY-
HUKaIMOHHASI IIMHA, TIEPEKPECTHOE TMHEHHOE YCTPOHUCTBO WK ceTh). Clieaytomuii KOMIIOHEHT KOMITBIOTEPHOH
CHUCTEMBI MPEJICTABISAET COOOM MUCIUICHHBIN nHTepdelic (Wi Ipyrol BEIXOAHOW HHTEPQEC), KOTOPHIM HampaB-
nseT BHIeorpadUuecKre, TCKCTOBBIC U JPYTUE JaHHBIC UL JEMOHCTpAIMU HA JUCIUICHHBIA dKpaH. Kommbro-
TEpHas CHCTEMa MOXET JOMOJTHHUTEILHO BKJIFOYATh TAKUE OOBIYHBIC KOMIIOHEHTHI, KaK KJIaBHATYypa, KOMIBIOTEP-
Hasl MBIIIb, ONCPATHBHOE 3alTOMUHAIOIIEE YCTPOHCTBO, )KECTKUHN JHCK, CMEHHOE 3alIOMHHAIONIEE YCTPOUCTBO,
ceTeBOd MHTEepdENC U T.1.

Ha mepBoii cTanuu aHanm3a OTIeYaTOK KOHTAKTHOW IUIOINAM BBICTYIIOB TKAaHH MPEoOpa3yeTcs B MaITHHO-
YUTaeMOe M300paKeHUE C MCIOJIb30BaHUEM (oTockaHepa. DoToCcKaHep JOOOr0 THUITA MOXKET UCIIOIB30BAThCS
JUTSL CO3TaHUS MAIIHHOYNTAEMOTO U300paKeHHST;, OJTHAKO OBIJI0 0OHAPYKEHO, UTO (HhOTOCKaHEp, Y KOTOPOTO pa3-
pelIeHrne COoCTaBIsAeT, o MeHbiel Mepe, 2400 Todyek Ha mroiiMm (94 Todyku Ha 1 MM), obecriednBaeT XOpoIiee
n3o00pakeHne il aHayim3a. s TaHHOTO pa3pemieHus IpH CKaHMPOBAHMHU M300pa)KCHHS MpoTpaMMa aHalln3a
M300paXeHU MOXET MPUMEHATh TOYHBIA MacImTad K U300paKeHHI0, H OyIeT MCIOIh30BaThCS TOUHOE CKAHM-
pOBaHHUE IS BBIYHCICHUS TTOBEPXHOCTHBIX XapaKTEPHUCTHK CTPYKTYPHUPYIOMEei TKaHU (Kak OyAeT OmicaHo HH-
xKe).

CkaHHpOBaHHOE M300paKEHUE MOXKET COXPAHATHCS Ha TOCTOSHHOM MAIIMHOYMTAEMOM HOCHTEIEC B IIEIISX
YOPOLICHHS aHalIM3a, OMUCAHHOTO HibKe. TepMUH "MOCTOSHHBIA MAlIMHOYUTAEMBIM HOCHUTENB", KOTOPBIA HUC-
MOJIB3YETCsl B HACTOSIIEM TOKYMCHTE, BKIIFOYACT BCE MAIIMHOYHTACMBIC HOCHTEIH, 32 UCKIFOUCHUEM MEPEXO0/I-
HOTO PACIpPOCTPAHSIONICTOCS CUTHala. [I[puMepHBIC MOCTOSHHBIC MAIIMHOYHTAEMBIC HOCHTEIIH TPEACTABIISIOT
co00 KECTKUH AUCK W/WIA CMEHHOE 3aIIOMHHAIONICE YCTPOUCTBO, B KAYECTBE KOTOPOTO MCIOJIB3yETCs MarHUT-
HBIH IUCK, MATHATHAS JICHTA, ONTHYECKUH IHCK U T.1.

CxaHrpoBaHHOE N300paKeHHE, a TAKXKE XapaKTEPUCTUKU CKAaHMPOBAHHOTO M300pakeHUsI KOHTAaKTHOM I10-
BEPXHOCTH, KOTOPBIC ONPEIEIIAIOTCS C UCTIOIF30BaHIEM TEXHOJOTHH, OIMCAHHBIX HUXKE, MOTYT OBITh CBSI3aHBI C
6a3oit manHBIX. TepmuH "06a3a JaHHBIX", KOTOPHIH HCIIOIB3YETCS B HACTOSAIIEM JTOKYMEHTE, O3HaYaeT cOOpaHHbIS
JaHHbIC, OPTaHM30BAaHHBIC TAKHUM OOpa30M, YTO KOMITBIOTEpHAs MpOTrpaMMa MOKET OBICTPO BBHIOMpATh XKela-
TeNbHBIe HH(OPMAIIMOHHEIE JIEMEHTHI, KOTOPBIE COCTABIIIOT 0a3y HaHHBIX. [Ipumep mpencrtasiseT coboit cuc-
TeMa QopmupoBaHus (aioB. CorliacHO HEKOTOPHIM BapHaHTaM OCYIICCTBIICHUS, TSPMUH "0a3a MaHHBIX" MO-
JKET UCTIOJIb30BaThCsI B KAYECTBE COKPAIICHHS TepMUHA ""CHCTeMa YIIpaBIICHHUs 0a301 JaHHBIX".

B mensix ocyiecTBICHHS KOJIMYSCTBEHHOT'O aHAIN3a CKAaHUPOBAHHOTO MEYaTHOTO M300pakKeHUs HCIIOIb-
3yeTcs mporpamMma JJis aHajin3a H300pakCHUIl B OTHOIICHUH CKAaHHPOBAHHBIX M300paKCHUH BBICTYIIOB TKaHHU.
Taxkas mporpaMMa Jjisl aHaTu3a U300paKCHUH pa3paboTaHa, HAPUMED, C KOMITBIOTEPHBIM IIPOrPAMMHEIM 00ec-
MeYeHUEM, KoTopoe oOpadartbeiBaeT rpadudeckre uzodpaxenus. OQUH mpuUMep Takol pa3pabOTKH KOMITBIOTEP-
HOTO TporpaMMHOro obecredenus npeacrapiser coooit MATHEMATICA® or komnannu Wolfram Research,
Inc. (INammeiin, mrar Mmmmaotic, CIIIA). Kak Oymer omucano HHXe, MporpamMMma JUis aHaln3a u300paskeHuir
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UCTIONB3YETCS JUIS ONpEIeIeHHOM UIeHTU(UKALNK BEICTYIIOB B TKAHU Ha MEYaTHOM M300paXEHUH CTPYKTYpH-
pyloIieit TKaHu, U ITPYU W3BECTHOM MacIITaOMPOBAHUH IT€YATHOTO M300paKEHUs TKAHH C MIOMOIIBIO IIPOrPaMMBI
JUTS aHaJI3a U300pakeHUi MOYKHO BBIYUCIIATH pa3Mephl BRICTYIIOB M OIICHUBAThH pa3Mephl YTITyOICHHH.

[Ipu aHanm3e CKaHMPOBAHHOTO M300pakeHUs 00NACTh JIOOOTO pasMepa, KOTopasl BKIIOUAET MHOXKECTBO
BBICTYTIOB W YTIIyOJICHHH, MOXET HCIIOJB30BATHCS B MEJSIX aHAN3a, ONMMCAHHOTO HIDKe. COrIacHO KOHKPETHBIM
BapuaHTaM OCYILIECTBJICHHs, ObUI0 OOHApYKEHO, YTO MMelommas pasmeps! 1,25 mroiima x 1,25 moiima (31,75 MM
x 31,75 MM) oOnacTb n300pakeHHsT TKAaHW 00ECIEYNBAET XOPOIIYIO OLIEHKY CBOMCTB, TAaKUX KaK pa3sMephl yr-
TyOJIeHHH, ¢ UCIIOTIB30BAHNEM TEXHOJIOTHH, ONIMCAHHBIX B HACTOSIIEM JOKyMeHTe. B wactHOCTH, OBITIO 0OHApY-
JKEHO, 9TO KoTzia GopMupyeTcs uzodpaxenue, umeromiee paspemenne 2400 Touek Ha aroiM (94 Touku Ha 1 MM),
KOTOpoe 00CyXIaeTcsl BhIIIE, M AJISI aHalM3a HCIOJb3yeTcs MMeromas pasMepsl 1,25 mroiima x 1,25 mroiima
(31,75 mm x 31,75 mm) 001acTh M300paKeHHSI, MOKET OBITH OCYIIECTBICHO XOPOIIEe OMHCAHHEC KOHTAKTHON
MTOBEPXHOCTH. PazymeeTcs, pyroi BEIOOP pa3pemieHus] /WM 00JaCTH MOXKET TakkKe 00ecreurnBaTh XOPOIIUe
pe3yIbTaTHL

®ur. 7A-7E WIMIOCTPUPYIOT CTaIUH UACHTU()HUKAIIMKM BBICTYIIOB B YBEJIMYCHHOW YaCTH CKaHWPOBAHHOTO
M300paKEHHS OTIIEYaTKa C MCIOIB30BaHUEM NPOTpaMMBI Vsl aHaiIu3a M300pakennii. CHavama, KaK MpOMILIIO-
CTpHpOBaHO Ha dur. 7A, yBennueHHas 4acTb n3o0paxenus 600 paccmaTpuBaeTcsl Ha JUCIUICHHOM SKpaHe KOM-
NBIOTEPHON CHCTEMBI, B KOTOPO# paboTaeT aHamuTHdecKas nporpamma. M3obpaxkenne 600, koTopoe MOXET
(hopMHpPOBATECS C UCIIOIB30BAHUEM II€YATHOW TEXHOJIOTMH, ONMCAHHOW BBIIIE, NPECTABISCT BHICTYIBI 602.
Hapsiny ¢ ucnonb3oBannem n3oOpaxkeHus 600 B aHATUTHYECKOW MporpaMMe, B aHAIUTHYECKYIO MPOTpamMmy
MOXHO BBOJIUTH MacuitabupoBanue nzoOpaxenus 600. MoXHO BBOJMTH, Takoe MacIITaOMpOBaHHE, COCTaB-
nsroniee, HarpuMep, kak 2400 todek Ha monM (94 Toukn Ha 1 MM), IO KOTOPOMY aHAITUTHYECKas MporpamMma
MokeT mpuMeHATh MacmTad (SC) k m3o0pakeHnto 600. AHaiMTHYECKas MporpamMma 3aTeM HCTOJIb3YeT 3TOT
MacmTal s BEIYHUCICHUS pa3MEpOB U MOJIOKESHNH BBICTYIIOB, KaK OIMMCAHO HIXKE.

®ur. 7B u 7C npeacTaBisioT cTaauu WACHTH()HUKAIIMN KOHKPETHOTO BBICTyma 602A C MCHOIB30BaHUEM
AHATMTUIECKOW MporpaMMbl. BeicTym 602A mepBoHAYaIbLHO BHIOMPAETCS HA OCHOBE CBOETO IMOJIOKECHUS B IICH-
Tpe obyiacTu yBenuaeHHoro uzoopaxenns 600. Ha 3Toit craguu, mpuMeHsIeTCsl MPUOINKESHHBIH KOHTYD BBICTYIIA
602A. IpsAMOYTOJIBHBII KOHTYp 604, KOTOPBIIT MOXET COXpaHATh (OPMY B aHAIIUTHYECKOH IporpaMme, IepBo-
HayallbHO CTPOUTCSI BOKPYT BhIcTyna 602A, 4yToObl HavyaTh npouecc uaeHTH(uKauy Beictyna. Mcexonnas ¢op-
Ma IPSMOYTOJIBHOTO KOHTypa 604 MOXeET 3aTeM MOCTENEHHO YTOYHSATHCS, YTOOBI COOTBETCTBOBATH (hOPME BBHI-
cryna 602A, kak npowutntoctTpuposaHo Ha ¢ur. 7C. B aTom ciyuae koHus! 606 u 608 nzmensoT popmy, craHo-
BSICh OKPYTJIBIMHM, M, TAKUM 00pa3oM, OHM TOYHEE COOTBETCTBYIOT KOHIIaM BbIcTyna 602A. XoTs 3TO He IpowI-
JFOCTPUPOBAHO HA YEpTEKEe, MOKHO MTPOU3BOIUTH JANbHEHIINE yTOYHEHHSI KOHTYpa BbicTyma 602A 1o Tex mop,
MOKa He OyJeT MOJIydeHO TOCTAaTOYHOE COOTBETCTBHE. Takwe yTOYHEHHS MOXKHO OCYIIECTBIIATH MOCPEICTBOM
JATBHEHUIIETO yBeTnIeHHs n3o0pakeHus 600.

Kax npounmmoctpupoBano Ha ¢ur. 7D, mocie Toro, kak BeICTyn 602A omnpeensercss KOHTYPOM, CTPOSITCS
Hanpasiittomye auHur 610 u 612. Kaxknas n3 Hanpapnstonux JUHAKR 610 u 612 cTpouTCcs TakuM 00pa3oM, 4TO
OHa MIPOXOJHUT Yepe3 HEeHTP BrIcTyna 602A 1 nanee mpSAMOJMHEHHO TPOXOJHUT Yepe3 LEHTPHI APYTUX BEICTYIIOB.
Crnenyer OTMETHTh, YTO HampaBsrone JHHUK 610 1 612 Takke MPOBOAATCSA TAKMM 00pa30M, YTO OHH HE Iepe-
CeKaroT 00JIacTu, T1e B TKaHU 00pa3yloTcs yriryOieHus, KOTOpble, KaK N3BECTHO, COOTBETCTBYIOT 00JIACTSIM Me-
KAy TpynnaMHu BeIcTynoB. Koraa ctposites mpsiMble Hanpasisttomue JuHuy 610 u 612 Mexxay eHTpaMu BBICTY-
TIOB, 3TH Harpasistronme JuHun 610 1 612 He mepecekaroT 001acTh YIriIyOJIeHHUH, KOTOpble 00pa3yloTCsl MKy
BBICTYIIaMH.

[Mocne noctpoenus Hanpapistonwx JuHud 610 u 612, kak npowuIocTprpoBaHo Ha ¢ur. 7E, cTposrcs
CIIEIYIOIINE HAIIPABIIONINE JIUHUU. DTH HAIPaBIAIOMINE JIMHUHM CTPOSITCA TaKMM Xe o0pa3oM, Kak Halpas-
nsrronie TuHu 610 1 612, T.e. OHU POXOJAT Yepe3 IIEHTPHI BHICTYIIOB M HE MPOXOJIAT Yepe3 00JacTH, B KOTO-
pBIX 00pasyroTcs yriayoneHus. YToObI comeiicTBOBATh MPOIECCY MOCTPOCHUS HAINPABISAIONIMX JHHAN, MOXKHO
WCIIONIB30BaThCSI MEHbIIIee yBenmdeHue. IlocpeicTBoM HampaBIsIOMNX JIMHUHM, O CYIIECTBY, YCTAHABIMBACTCS
cucTeMa KOOPAWHAT JJISl TIOJIOKEHUH BBICTYNOB. Takum o0Opa3oMm, aHaJHTHYECKas MporpaMMma, MOXET Tereph
oTpeneNATh pa3Mep U GOpMy BEICTYIIOB Ha OCHOBE KOHTYPa W MOJKET OTPEACTIATH IOJIOKEHHS BBICTYIIOB Kak
3aJJaHHBIX TOYKAMH, TJIe TEPECceKaloTCs HaNpaBiLIoNe JUHUKA. KpoMe TOro, B aHAIMTHYECKYIO NPOrpamMmy
BBoauTcs Macimtad SC m3o0paxenus 600. CremoBaTelnbHO, aHAUTHYECKAs MPOrpaMma MOXKET HPUMCHSTH
MacmTad K KOHTYpY BbIcTyna 602A W K IOJIOKEHHUIO BBICTYIA, YTOOBI BBIYHUCIATH (paKTHUECKHE pa3Mephl BbI-
CTYIOB UM pacCTOSHUs Mexay HumH. Kpome Toro, cieayer OTMETUTh, UTO aHANUTUYECKas MporpaMma MOXKET
BBIYHCIIATh YaCTOTY HANPABIIOIINX JIMHUNA KaK YHCIIO IepeceucHnil Hanpasisiomeil muanu 610 Hanpasisio-
UMY JTUHUSAMY 612 Ha eIMHAIY ITUHBL YacToTa Ka)KA0ro MHOYKECTBA HANPABIIOMUX JuHUH 610 1 612 Oyner
WCIIONIB30BaThCSI B BBIYHMCIICHUSAX CBOWCTB TKaHM M B JPYTUX acleKTaX HACTOSIIETO M300peTeHus, Kak Oyaer
OTIMICaHO HHXKE.

Creyer OTMETHTD, 9TO, KaK MPOWLTIOCTprpoBaHo Ha ¢ur. 7D u 7E, Bce BBICTYIBI HIMEIOT TPUOITH3UTEIh-
HO OJTMHAKOBBIA pa3Mep, U BCE OHM MMEIOT MPUOIU3UTEIHHO OJHHAKOBYIO (hOpMY, TIPHUEM BBICTYIIBI pa3elis-
FOTCSl PETYIIAPHBIME WHTEPBAJIAMH BIIOJb HAINPABIAIOMNX JHHAN. DTO HE SBIAETCS HEOKUAAHHBIM, ITOCKOJIBKY
OOJIBIIMHCTBO CETOK ISl OyMarojenaresbHbIX MAaIlMH H3TOTAaBIMBAIOTCS C BBICOKOPETYJISIPHBIMH PHCYHKAaMH
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HHUTEH, U B pe3yJbTaTe 3TOTO IOJYYaeTCsi OUYCHb BBHICOKOE COTVIACOBAHHME PAa3MEPOB M IOJIOKCHHH BBICTYIIOB.
CoryacoBanne pa3MepoB, (OPMBI M TIOJIOKEHHs BBICTYIIOB OOeclieuMBaeT TOYHBIE OICHKU pa3MepoB U (opm
BCEX BBICTYIIOB Ha KOHTAaKTHOW MOBEPXHOCTH TKAHW HA OCHOBE €JMHCTBEHHOTO BBIOPAHHOTO BBHICTYIIA WJIM Ha
OCHOBE OTPAHMYEHHOTO YHCIIA ONPENCIICHHBIX BBICTYTIOB, U TOYHAS OICHKA Pa3MEepOB W TOJO0XKEHUH BBICTYIIOB
MOJKET OBITh JOCTUTHYTa 0€3 OmpenesieHus] KaXI0ro BBICTyHa. Pasymeercs, A JOCTIDKEHHS OoJjiee BBICOKOH
TOYHOCTH MOXXHO WICHTH(QHUIHPOBATH O0Jiee 4eM OAWH BBICTYI, U KOHTYPHI M HAIPABISAIONINE JIMTHUHA MOKHO
CTPOWTH B PA3IMYHBIX YACTAX N300pasKEHIS.

Kax mpowmumoctpupoBano Ha ¢ur. 7E, Hampasisromue TuHUA 610 1 612 onpenenssroT MHOKECTBO dJie-
MEHTapHbIX siyeek. KoHKpeTHast aieMeHTapHas siueiika 613 MpomuTiocTpupoBaHa MEXIY OTpe3KaMH Halpas-
msromux nuHU 610A, 610B, 612A, u 612B. Ilo cymecTBy, anemMeHTapHas s4eiika 613, 1eMOHCTpHpPYeT MUHU-
MaJIbHBIH MOBTOPSIOIINICS PUCYHOK TKAaHH U MaKCUMAJIbHBIN TOIyCTHUMBIN pasMep yriuyonenuns. Ciexyer oTMe-
THUTH, YTO, XOTS TKaHb, IPOMILUTIOCTPUpOBaHHas Ha ¢ur. 7A-7E, nmeer npuOIM3UTENLHO OANH OCHOBHOM BBICTYI
Ha JJIEMEHTAapHYIO SUCHKY, Ipyrue TKaHH MOTYT MMEThb Oojiee 4eM OAWH OCHOBHOM BBEICTYI M/MJM OoJiee yeM
OJIMH YTOYHBIH BBICTYIl Ha JIEMEHTapHYIO S4YeiKy. Jpyrumu cioBamH, dJeMEHTapHbIE SYEeHKH, ONpeaeIeHHbIC
PHCYHKaMH BBICTYTIOB, OyIyT pa3IHyaThCs IS Pa3IMIHBIX PUCYHKOB TKAaHHU.

Kak MOryT 51lerko MmoHWMAaTh CIICIHATUCTHI B JAHHOW 00JIACTH TEXHUKH, HEKOTOPHIE WIJIM BCE U3 CTAaIui,
KOTOpBIE€ MPOMJUTIOCTPUPOBaHbI Ha GuUr. 7A-7E, MOTYT OCYIIECTBISATHCS MMOJIH30BATENIEM Ha TUCIUICHHOM 3Kpa-
HE, WIH, B KaYeCTBE aJIbTCPHATHUBBI, OHU MOTYT OBITh aBTOMATH3UPOBAHBI TAKUM 00pa30M, YTO OHH OCYIIECTB-
JISIFOTCS TIPU BBIITOJIHEHUH aHAINTHYECKOH mporpaMMBl. To ecTh aHaTHTHYeCKas IporpaMMa MOXKET MpeIHa3Ha-
4aThCs, YTOOBI aBTOMATHYECKH MACHTH(HUIINPOBATh BBICTYIIBI, KaK 3aTeMHEHHBIE 00J1acTH M300paXeHUH, CTPo-
UTH KOHTYPHI BBICTYIIOB, @ 3aT€M CTPOWTH HAINPaBJISIONINE JIMHUM Ha OCHOBE MACHTHU(HINPOBAHHBIX BBHICTYIIOB
TaKUM 00pa3oM, KaKk ONMCAHO BHIIIIE.

[Mocne Toro, kKak nAEHTH(UIHUPYETCS BHIOPAHHBIHN BBICTYII, ¥ IIOCJIE TOTO, KaK HANPABIISIOIINE JIMHAH TIPO-
BOJIATCSL Uepe3 BHICTYIBI, MOKHO BBIYHCIISATH Pa3HOOOpa3HbIE CBOWCTBA TKaHU C MCIOJIb30BaHHUEM Pa3MEpOB U
TIOJIO)KCHUH BBICTYIIOB, OIPEAEIECHHBIX aHATMTHYECKOH HporpamMMmoil. /Iy BBINOJIHEHHS TAaKUX BBIYUCICHUH
JaHHBIC O pa3Mepax M IMOJIOKEHHUAX BBICTYIIOB MOXHO IEPEHOCHUTH M3 aHAIUTHYECKOHW IMPOTpaMMBI B TPaJHITH-
OHHYIO TIPOTPaMMy TaOJIMYHBIX BBIYHCICHHN, YTOOBI BBIUMCIATH CBOWCTBA TKaHU. [IpuMepHBIE OmpeneneHus,
BBITTOJIHEHHBIE aHATUTUYIECKON MPOTrPaMMOii, M BEIYHUCIICHHUS, KOTOPBIE CIEAYIOT M3 TaKUX ONpPEACTICHUN MPOMII-
JIOCTPUPOBAHHBI B TAOM. 1.

Tabmmma 1

KapaKTepUCTHKA TKaHK

(B}

OnpepeneHne/BHUMCIEHNE

IoMHa BHICTYTIA onpemnendeTcs Ha OCHOBE KOHTYPa MIASHTMOMUMPOBEHHOTO
OCHOBHOTO BHICTYNa MM MOEHTUOMUMPOBAHHOTO YTOYHOTO

BHICTYTIA

bpuia BecTyna (IIB) ONpemeNseTCs Ha OCHOBE KOHTYP MAEHTMOMLMPOBaHHOTO
OCHOBHOTO BHCTYNA MIM MOEHTUAMUUPOBAHHOTO YTOUHOTO

BRICTYTIA

YacToTa HaNpaBJISomMX | OMpenesseTcs Ha OCHOBE HaNpaBJISomx JIMHNM,

JIHMIT

(£)

MpPOBENeHHEX Yepes BEICTYIIE

JacToTa l=uacToTa ONHOT'O MHOXECTBa MNapaulesibHBEX

JMHMM (Ha OoMM WM CaHTUMEeTP)

JacToTa 2=4yacToTa HAPYTOTC MHOXeCTBAa NapallesibHBEX

JIMHMM (Ha OoMM WM CaHTUMEeTP)

Pammyc
(r)

3aKPYTIVIEHNUA

onpenesyseTcs Ha OCHOBE& KOHTYP MﬂeHTM@MuMpOBaHHOPO
OCHOBHOTO BHCTYMa 11/MIV MASHTUAMIMPOBAHHOTO yTOTHOTO
BHCTYNA; pamMyc SaxpyTIeHns NpeAcTaBiger coBoli Mepy

BaKpyTIeHnus, KoTopas npuMeHsaeTCS X yrmaMm

NPAMOYTONBHLX IpeIMeToR

[IOTHOCTE BHCTYNOB Ha
BIIEMEHTAPHYI

(mB34)

AYenKy
(uncio
BEICTYIIOB Ha

SIIEMEHTAPHYIO SYEHKY)

onpefensercs Ha OCHOBE UMCHa OCHOBHHX MJIM yTOYHHIX

BHICTYNOB, MOEHTMOUUMPOBAHHEX B Npelesiax sSuelKn

nomans BEICTYIIOB B

sieMeHTapHOlt  Aueiixe

([IB35T)

TIB3S OCHOBHHX HMTeN=IIB OCHOBHHX HMTeN X JB OCHOBHBIX

Huret - ((2 X r OCHOBHHX HMTelM)? -~ T(r OCHOBHHX

HUTEN) ?)
NB38 yTounsx HuTel=lIB yToumbx HMUTeld X B yTOYHEIX
HUTEN —

((2 x r yTouHHxX HuTei)? ¢(r yTouHbX HMTeN)?)

IoTHOCTE BHCTYNOB

(1B)

F=uacroTa 1 x wacrora 2
TIB OCHOBHHX HMTel=F x IIB3S OCHOBHEIX HMUTEN

IIB yTOUHHX HUTEeN=F x 1B YTOWUHHX HMUTEl

MosHaa KOHTAKTHAad

nIomane BHCTYNOB
OCHOBHBIX WM yTOUHHX

(%)

HuTe

Iomamnb BEHCTYIIOB OCHOBHHIX HMTel %$=[[B OCHOBHHEX HMUTeN
X TIB3Sl OCHOBHEIX HHUTEN
IIOmanb BEICTYNOB YTOYHHIX HMTel %=IIB YTOUHHX HMTEN X

NIB3A OCHOBHBHIX HUTeN

OTHOCHTEJbHAA
KOHTaKTHadg nncmans
(KOHTAKTHAS  IUIOWANb

BEICTYIOB B IIJIOCKOCTH

OKII=rromanb BEICTYTIOB OCHOBHHEIX  HUTEN 3+ITomans

BHCTYNOB yTouHHE HUTEH %
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[0 OTHOWNEHMIO K IOJHOM

romanm %)

[poLeHTHAS mons | I OCHOBHEIX Hureli 3=[IB3A ocHoBHEx Humren /(B384
nyomann (M) OCHOBHHX HUTeN+IIB3S yrounnx nuTeit)] x 100
J  yrounmx wHuredt 3=[IB3 yTounwx Hurelt /(IB34

OCHOBHHX HMTeN+IIBIA yrounbx HuTelt)] x 100

OueHKa nomami | ofy=(1/ (dacTora 1 x vacrora 2)) - (IIB3 OCHOBHBIX HUTEN

yruyGrenua  (OIY) x TB3f ocHOBHHX nuTelt) - (IIB38 yroummx nureit x B3
YTOYHEIX HUTE)

[DIOTHOCTE  YTUIyOseHmit | Iy=uacrora 1 X wacTora 2

(v} (amcio

VIIIyBIeHnn Ha

KBAZpATHENL oM v

caHTUMeTp)

Tkanb, A1 KOTOpOH OBbUIO Mony4eHo m3oOpaxeHue 600, BKIIOYATa TOJIBKO BBICTYIHBI 602 Ha OCHOBHBIX
HUTAX. OQHAKO Apyrue TKaHW MOTYT BKJIIOYATh BBICTYIBI HA YTOYHBIX HHUTAX, TaKWe KaK TKaHH, U KOTOPBIX
ObUTH TIONTy4YeHBI oTeyaTku Ha ¢ur. 6B u 6D. Jlns TakuxX CeTOK, BBICTYIIBI HA YTOYHBIX HUTSIX MOKHO HICHTH-
(UIIpOBaTH C MCIONB30BAaHUEM KOHTYPHOW TEXHOJIOTHH, OTIMCAHHOH BBHIIIC, M HANPABIAIOMINE JTHHUH MOXKHO
TIPOBOIUTD Yepe3 YTOUHBIE BEICTYIIBI, HCIOIB3Ys TEXHOJIOTHIO, OTIMCAHHYIO BBIIIIE.

XOTA KOHTAaKTHAas MOBEPXHOCTh TKAaHW MOJXKET OBITH ONMHMCaHa C HMCIOJIB30BAHHWEM OTICUaTKa BBICTYIIOB
TKaHHU, KOTOPBIM MPOU3BOANTCS, HAPUMEp, NedaTaromuM ycrpoiictBoM 300 mi1si KOHTAaKTHBIX MOBEPXHOCTEIH,
COTJIaCHO JPYr'MM BapuaHTaM OCYILIECTBICHHS, M300pakeHHE KOHTAKTHOW MOBEPXHOCTH TKaHH MOET OBITH
MOJIY4EHO JPYTHM CIIOCOOOM. AJIFTEpPHATHUBY M3TOTOBJICHHUIO OTIIEYATKa BHICTYIIOB TKaHH IPEACTaBIISIET COOOM
(ororpadupoBaHne BHICTYIIOB TKaHH M MOCJIEAYIONIEE NCIIOJIb30BaHIE ONMCAHHBIX BBILIE MPOLEAYP U TEXHOJIO-
TH{ ISl aHaJM3a M300paskeHns], ToJydeHHOoro Ha ¢ororpaduu. B maHHOM OTHOUIEHUH OBIIIO 0OHApYXKEHO, YTO
paspemenne hororpaduu, cocraristtoniee 2400 Touek Ha AroiM (94 Touku Ha 1 MM), SBISIETCS JOCTATOYHO BBI-
COKHM, YTOOBI €r0 MOXHO OBIJIO aHAJIM3UPOBATh C UCIIOIH30BAHUEM TEXHOJIOTHH, OMUCAHHBIX B HACTOAIIEM J0-
KyMCHTE.

IIpumepnas dotorpadus 700 gactn OymarojenareabHOW TKaHW C BBICTYIAMH TPOWIIIOCTPUPOBAHA Ha
¢ur. 8A, a pe3ynbTaTsl IPUMEHEHHS OTIMCAHHOM BBIIIEC aHATUTHYECKON TEXHOJIOTHH K N300paKeHHIO, TTOTyUICH-
HoMmy Ha (otorpadum 700, mpommttocTpupoBansl Ha (ur. 8B u 8C. dotorpadus 700 na ur. 8A npeacrapuseT
Tkaub 701 psmom ¢ muneitkort R. Korma dororpadus 700 npeBparmiaercss B M300paxKeHue AJIs1 HCIIOIb30BAHHS B
aHAJIMTHYECKOH mporpammMe, Macmrad s n3oopaxkennss 700A MOKHO BBOAUTH Ha OCHOBe cdoTorpaduposaH-
HoH nuHeiiku R. To ects nmHelika R Ha ¢ororpadus 700 oGecrieunBaeT HCXOIHYIO HHPOPMAIHMIO, HA OCHOBA-
HUM KOTOPOHM aHAJUTHUYECKasl MporpaMMa MOXET IIPUMEHATh MaciuTad K n3oOpaxenuro. BeiBenenHoe n3zobpa-
xenue 700A Bmecte ¢ macmtabom SC npomutocTprupoBaHo Ha ¢ur. 8B.

UroObl onpenesuTh pa3Mephl U IMOJIOKEHHUs. BBICTYNOB Ha M300paKeHHH, MOJIYYEHHOM U3 QoTorpaduu
TKaHH, TaKHE K€ TEXHOJIOTMH, KOTOPbIE OMHCAHBI BBIIIE C WCIOJIH30BAHHEM H300paKEHHs OTIIEYaTKa TKaHH,
MOTYT HCIIOJIb30BaThCs U B ciaydae ¢ororpaduu. Hanmpumep, oOBeneHHbI KOHTYpoM BhICTym 702A U Hampas-
nstrorue Jimanr 710 1 712 npowmsutroctpupoBanbl Ha m3o0pakennn 700A Ha ¢ur. 8C. Mmes manHbIe 0 pazMepax
1 TIOJIOKCHUAX BBICTYIIOB U3 aHAJTUTUYECKOH MPOTpaMMBbI, MOKHO OCYIIECTBIISITh BCE W3 OMMCAHHBIX BBIIIE BBI-
YUCJICHNH, 9TOOBI OMTUCaTh KOHTAKTHYIO MMOBEPXHOCTh TKaHU, KOTOpast Obl1a coTorpadupoBaHa.

OmnmcaHHBIE BBHIINIE TEXHOJOTHH OOECIIEYMBAIOT XOPOIIYI0 OLEHKY CBOMCTB TKaHH, B YAaCTHOCTH, KOTIa
(hOpMBI 2TIEeMEHTapHBIX SYEeK, 00Pa30BAaHHBIX OTPE3KaMU HAINPABIIOMINX JIMHUH, SBIIOTCS MPAKTHICCKH HPs-
MoOyroibHeIME. OJTHAKO B TEX CIydasx, Korna (opmbl 3JeMEHTapHBIX sSUeeK, 00pa30BaHHBIX HAMPABIISIOMINMHE
JIMHUSIMH, TIPEACTABISIOT COO0I HEMPSIMOYTOJIbHBIC MapauIeIorPaMMbl, MOXKHO HCIIONIB30BAThCSl aJIbTePHATHB-
Hasl TEXHOJIOTHsI, KoTopast o0ecrieunuBaeT 0ojiee TOUHBIE OILIEHKN CBOMCTB ceToK. [IprMep Takoii anbTepHaTHBHOM
TEXHOJIOTUH IPOWJLTIOCTPUPOBaH Ha (Ur. 9A, KOTOpHIN MpecTaBIsieT H300paXKeHue, IMoJIydeHHoe u3 GoTorpa-
(MM TOBEPXHOCTH TKaHM C HCIIOJH30BAaHMEM OMNMCAHHOW BBIIIE NPOTpaMMBI U aHajdu3a u3o0pakeHnil. Ha
JAaHHOM uepTexe JIeMEeHTapHas sdelika 8§13 ompenensierca oTpe3kamu Hampasistomux auHuid §10A, 810B,
812A u 812B. DnementapHas sueiika 813, koTopyro o0pa3yroT oTpe3ku Hampasisonux JuHuil 810A, 810B,
812A u 812B, nmeer hopMy MpakTUIECKH HENMPSIMOYTOJBHOTO MapajuiesiorpamMmma. B 3ToM mapamienorpamme
yron 0 ompenenseTcs y yria A, rie mepeceKarTcs oTpe3ku Hampapisttonmx auauid 810A u §12B, u Takoit xe
yroia O onpenensiercst y yria B, rae nepecekatorcst orpe3ku Hanpasistronux guHuid 810B u 812A. DtoT yron 6
MOJKHO JIETKO OIPENeIIsATh, UCTIONb3Ys MpOorpaMMy JJIs aHalIn3a M300paXCHHWH, Ha OCHOBE Pa3IMYHBIX YTIIOB
OpHMEHTAINH HampaBIAonx JuHui. Kpome Toro, mporpamma [yt aHaiau3a W300pa’keHUH MOXKET TaroKe OIpe-
JISISATh pacCTOsIHUE MEXITy oTpeskamu Hampasistomux Juauid §810A u 810B ("pacctosnue 1") m paccTosHue
MEXTy OTpe3kaMu Hampasisromux TuHui 812A u 812B ("paccrosinue 2") Ha ocHOBe MaciiTada H300paKeHus,
Kak MpaBMIIO, TAKUM 00pa3oM, KaK OINMCaHO BbIIIE. 3Hast ONpEeeTIeHHBIH yron nepeceueHus 9, paccrosuue 1 u
paccrostHue 2, TuIoniaab eMeHTapHo saeiiku (I1951) MOKHO BBIYMCIHNTE C MCIIOIb30BAaHUEM JIIO00H M3 (op-
myisl (1) u popmyast (2):

[I25=(paccrosaue 1/sin 9) x paccrostane 2 (1);
II951=(paccrosiaue 2/sin 9) x paccrosiame 1 (2).
®opmynst (1) u (2) BEIBECHBI U3 CTAaHIAPTHOH (POPMYIIBI [J1s1 BBIYMCICHUS IIOIIAAN TTapajuiesiorpaMMa, a
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MMEHHO: IJIOMIaIb = JJIMHA OCHOBAHUS X BBICOTA, TJ€ pAacCTOSHHE | WM paccTOSHUE 2 UCTIONB3YeTCsS KaK BBICO-
Ta TapajuielIorpaMMa, M TOT/Ia JJIMHA OCHOBAHHUS BBIYHCIIAETCS 10 CHHYCY yriia O W Ipyromy u3 paccTtosHus |
WM PAcCTOSHUS 2.

Tabn. 2 mpeacraBisieT MPUMEPBI ONIPEICIICHHA, BHIOJHCHHBIX aHATUTUYCCKOW MPOrpaMMOM, ¥ BEIUUCIIC-
HUH, KOTOPBIE CIEIYIOT U3 TAKUX OINpEAeNIeHUH, KOraa UCIOIb3yeTCs adbTepHATUBHAS TEXHOJOTUS Ha OCHOBE
BBIYUCIICHIS TUIOIIAH HIEMEHTAPHOH SUeHKH, UMeroeil GopMy HENPSMOYTOJIEHOTO MapajuiesiorpaMMa.

Tabmuma 2

XapaKTepuCTUKa TKaHMU

Onpepesnenne/ BEUKCIISHNIE

Inuua BeICTyna (IB) OImpeneseTCHs Ha OCHOBE KOHTYP MISHTMOMUMPOBAHHOTO
OCHOBHOT'O BHICTYINa MM MAOSHTUOMUMPOBAHHOTO YTOUHOTO
BEICTYIIA

IMpuHa BHCTyna (IB) ompeneiseTcsd Ha OCHOBE KOHTYP MIOEHTUOUMLMPOBAHHOTO

OCHOBHOT'O BBICTYIla MWJIM MUIAEHTUOUUMPOBAHHOTO YTOUHOTO

BHICTYIlA
JacToTa HaMpaBJIARIMXK | ONpeneseTCs Ha OCHOBE HaIpaBJISoIIK JIHVIA ,
et (f) NPOBENEHHEX Yepes BECTYIIE
vacrora l=uacroTa NEPBOTOC MHOXECTBA I[IAPAJIIEJIbHBIX
JMHMI (Ha OOMAM MJIM CaHTHMETP)
yacToTa 2=4YacTOTa BTOPOINO MHOXKECTBA I[apaJsilelibHBIX
JIMHMI (Ha OOMM MM CaHTHMETP)
Yron nepeceyeHns | oNpeneseTcs Ha OCHOBE HarpasJIaoIMK JIMHMIA,
HanpaBJISRLNMK JIMHMIL | IPOBEHEHHBX Yepes BECTYIIE
(0) Ol=yros opMeHTALMM [EPBOTO MHOXECTBA NapaJllesbHLIX
JIMHUIA (TpamycoB)
02=yros opMeHTaLMM BTOPOTO MHOXECTBA NapaJllesbHbIX
JIMHUI (TpaIdycor)
O=Abs (01 - 62): yro;m HepeceueHUS MexTy OBYMS
MHOXECTBaMM HAMPABISOUNK JIMHUI
Pammyc 3aKpYTJIEHUS | ONpeflesideTcss Ha OCHOBE KOHTYP MWIEHTUOULMPOBAHHOTO
(r) OCHOBHOTO BHICTYNa M/MJIM MOSHTUIMUMPOBAHHOTIO yTOYHOT'O

BRHICTYIA; PamuNyC SaKpyIJIEHMS NpPeNCcTaBisgeT coboll Mepy

SaKpyIJIeHns, KoTopas IpMMeHaeTCa K yIoJaM

NPSAMOYTOJIbHBEIX NpelMeTOB

IJIOTHOCTH BBHICTYIIOB Ha

ompefendeTcsa Ha OCHOBE UYMCJla OCHOBHHX WMJM YTOYHBIX

B2JIEMEHTAPHYIO quﬁxy BBICTYIIOB, MHeHTM@VIHV[pOBaHHMX B npenenax AYENKN
(IIB25) (umcio
BHICTYIIOB Ha

BJIEMEeHTapHyl SYelKy)

Momane  BEICTYIOB B | B3 OCHOBHHX HMUTel=IIB OCHOBHHIX HMUTEN X OCHOBHOM 1B
SJIEMEHTAPHOM Aueiixe | _ ((2 X r OCHOBHHIX HMTENM)? - TW(r OCHOBHBIX HMTEN)?)
(IIB3ST) o o
IIBSd yTouHHxX HMTeN=IIB yTOUHBEIX HMUTeM x I[IB yTOUHHX
uuren — ((2 X r yTouHHX HuUTeM)? — T (r YTOUHBIX HUTe)?)
NaoTHOCTE BEICTYIIOB | [IB OCHOBHEIX HMTeM=IIY x IIBSSl OCHOBHLIX HMUTEN
(1IB) I[IB yTouHHX HMTeln =Y x [IB32f yTOUYHHEX HMUTEN
TonHas KOHTaKTHas | IJIoWanb BHCTYINOB OCHOBHHIX HMUTEN $=IIB OCHOBHBIX HMTEN
omans BBEICTYIORB | x [IB3Y OCHOBHEIX HMUTEN

OCHOBHBIX MJIM YTOUHBIX

Iomanb BHICTYIOB YTOUHEIXK HMUTeN 3=[IB YyTOYHBIX HUTEMN X

Hurent (%) IIB3S] yTOUHHX HUTEN
KoHTakTHaa wiomans | OKMI=ruiomank BHICTYIIOB OCHOBHHX HUTEN S+mmomans
BEICTYIOB B IUIOCKOCTM | BRICTYIIOB YTOUYHBIX HMUTEN %
0 OTHOWEHUIO K IIOJIHOM
womaan %
IllpoueHTHaA mossa | Ol ocHOBHEX HuTel $%$=[IIB34 ocHoBHEX HuTelr / (IIB34
nyomanmu (IIT) OCHOBHBEIX HMTeN+IB3S yTouHEx HMTel)] x 100
I yTouHHX HuTel %=[IIB34 yTouHex HuTed / (IIB34
OCHOBHBIX HUTeM+IIB35] yTouHelx HuTel)] x 100
OueHka mwromany | Oy=(1/ (II¥) - (IIB351 oOCHOBHHX HMUTel x I[IB3S OCHOBHHX
yray6aerns (OIY) HuTel) - (IIBDA yTOUHHIX HMTell X I[IBDfl YyTOUHHX HMUTeN)
[I0THOCTE yTUIyBneHw | [[V=yacToTa 1 X ["acTora 2 X sin 0]
(IIY) (umcio
yIITy BJ1e Hmi Ha

KBaOpaTHBIT MmOMM MM

CaHTHMeTp)
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CrenyeT OTMETHUTH, YTO, XOTSI HEKOTOPHIE M3 XapaKTEPUCTUK B TaOJI. 2 ONPEACISIOTCS WM BBIYHCISIOTCS
TaKUM e CIIOCOO0M, KaK XapaKTepPUCTHKH, OIIMCaHHBIE BBIIIE B Ta0M. 1, XapaKTepHCTHKH IUIOTHOCTH BHICTYIIOB,
MIOJIHOM KOHTaKTHOM IUIOIIAIM BBICTYIIOB OCHOBHBIX M YTOYHBIX HUTEH, OTHOCUTEJIBHON KOHTAaKTHOM ILUIOIIAAH,
TIPOIICHTHON JOJH IUIOMIaad, OUeHKHU Iuromanu yriyomenus (IIY) u mioTHOCTH yriyONeHUH BBIYHCISIOTCS B
Taby. 2 WHBEIM oOpa3om, deM B Tabia. 1. C yderom (GOpMEI dJIEMEHTAPHBIX SUYEEK, MPEACTABISAIOMENH co0oi He-
MPSAMOYTONBHBIA MapajuieorpaMM, 3TH HUHBIE BBIYUCICHHUS 00ECIIEYHBAIOT 0OJie€ TOYHBIE OIEHKH XapaKTepH-
CTHK TKaHHU, KOTOpasi UMEET AJIEeMEHTAPHbIEC TIYCHKH B (hopMe HENPSIMOYTOJIEHOTO MapaiesiorpaMMa.

Jlanee OymeT omucaHa TEXHOJOTHUS BhIYHUCICHUS 3PPEKTHUBHOTO 00beMa YIIyOJICHUH CTPYKTYPHPYIOIICH
TKaHH. D(PPEKTUBHBIN 00beM yriTyOIeHHs MIPeACTaBIseT COO0H POU3BEICHHE TUIOMIAH MTOTIEPEYHOTO CCUCHUS
yriryOneHus Ha TIOBEPXHOCTH CTPYKTYpUpYyoLlel TKaHH (T.e. MEXIy MOBEPXHOCTSIMH BBICTYIIOB) U TIIyOHHEI
yriryGneHus, B KOTOpOE IEJUTION03HBIC BOJIOKHA B MOJIOTHE MOTYT IIEPEMENIaThCsl B TEUEHHUE MPOIIecca H3TOTOB-
nenust Oymaru. Ilnomans momnepeyHoro cedeHus yriryOJeHHs NpeiCcTaBisieT coOoi To ke caMoe, Kak OIeHKa
TUTOINAM YTITyONeHus, Kak ONMMcaHo BhIme B Ta0n. 1 u 2. [iyOuHa yrinyOneHuid CTpyKTypUpPYIOIIEH TKaHU MO-
JKET OIPENENATHCS CIIeTYIONIM 00pa3oM.

@Owur. 10 mpeacTaBiseT yBeIHYEHHYI0 GOTOTpadHuio CTPYKTypHpylomeid TkaHu. C MoMOIsI0 3Toi ¢oTo-
rpaduy U ¢ UCIIOIF30BAaHUEM IPOTPAMMBI JJIs aHAIN3a H300pakeHUi, KOTOpasi OMICaHa BBIIIE, OIPEACIIIIOTCS
geThpe BeicTyna K1-K4. [lapannenorpaMM cTponTCs TaKHM 00pa3oM, 4TO OH coeauHseT BEICTyIbI K1-K4, mpu-
YeM CTOPOHBI IapajuiesiorpaMMa IPOBEICHBI TaK, YTO OHHM HE MPOXOAAT yepe3 o0JacTh yriryOJeHHs, KOTopas
obpasyetcs Mexay BeicTynamu K1-K4. B moctpoeHHOM mapaiienorpaMMe MOKET OBITh TIPOBEACHA MPOQIIThH-
Has Hampasistomas auHus PL, xotopast mpoxoaut oT Beictyna K1 depe3 nenTp yriryoneHus ao BeicTyma K3.
IpodwmnpHas Hampapistomas auHAsS PL OyneT ucnonbp30BaThCs U ONPEACICHUS TIyOUHBI YTITyOJICHUS ¢ UC-
MOJIb30BaHNEM HU(PPOBOTO MUKPOCKONA, Kak omucaHo Hmwxe. CleayeT OTMETHTh, YTO NpoQriIbHast HalpaBIIsIoO-
mas smHug PL ot Beictyna K1 o Beictyna K3 npoxonur yepes nentp yrimy6onenus. Kak Oyzner onncano Huxe,
riryOMHa yriayOJeHus! CTPYKTYPUPYIOLIeH TKaH! ONpeeNseTcs Kak INyOnHa B YIiTyOJIeHUH, 10 KOTOPOH LeuTo-
JIO3HBIE BOJIOKHA MOTYT NPOHHUKATh B IPOIecCe M3TOTOBIEHHUS Oymaru. B ciydae TKaHU, MpOMILIIOCTPUPOBAH-
Hoi Ha Qur. 10, MakcuMabpHas TITyOMHA IPOHUKHOBEHUS BOJIOKOH HabMomaeTcst B IieHTpe yrayonenns. Creno-
BaTENBFHO, MPOQIITHLHAS HAIPABIAIONIAS JTMHAS MOXKET, B KAUeCTBE allbTCPHATHBEI, IPOBOANTRCS OT BhIcTyma K2
1o BeicTyna K4, mpoxons depe3 1eHTp yriryOiaeHus,  albTepHAaTHBHAS MPOQIITbHAS HAIPABISIOMIAS JTMHAS MO-
JKEeT MCIIONB30BAThCS I ONpPEACTICHNS TITyOUHBI YTIIyOJIeH!s, KaK onrcaHo Hipke. CIIeIuaaucThl B JaHHOM 00-
JIACTH TEXHUKH TAaK)Ke MOHMMAIOT, YTO PasIMYHBIC CTPYKTYPUPYIOIINE TKAaHU OYIyT MMETh pa3IWIHbIC KOH(H-
Typanuy BEICTYIIOB U YIIyOJICHHUH, HO MpOQIIEHAS HAPABIIIONIAS JIMHUS MOXKET OBITH JITKO ONpeAeIeHa IS
Pa3IHYHBIX CTPYKTYPUPYIOIIUX CETOK TAKUM K€ CIIOCOO0OM, KaK MpOQUIbHAS HAMPABIISIONMAS JIMHUS OTIPEIeIisi-
ercs Ha ¢ur. 10.

@ur. 11 npencrasnser coboil n3o0pakeHHe IKpaHa MPOTPAMMBI, HCIOIB3YEMON ISl ONpPEACIEHHs Mpo-
¢uns yrmyOneHust CTpYKTYPHPYIOIIEH TKaH! MPOMILTIOCTpUpOoBaHHbIl Ha ¢ur. 10. M300paxenue sxkpana ObLIO
MOJIYYeHO C HCTOJIb30BaHNeM nudpoBoro mukpockona VHX-1000, nzrotoBnennoro komnanueid Keyernce Cor-
poration (Ocaxka, SImonus). Ha Mukpockone ObUIO YCTaHOBJICHO MPHKIIAJHOE MporpaMmMHoe obecniedenne VHX-
H3M, taxxe mocraBisieMoe komnanueir Keyerice Corporation. MUKpocKommmieckoe n300pakeHne yriyOJIeHus
MIPOMJUTIOCTPUPOBAHO B BepxHer vacTu ¢ur. 11. Ha aToM m300paskeHUH MOXKHO JIETKO BHIETh BhICTyNbI K'l 1
K'3 u yrnybnenune mexnay BeicTymamu. Omnpenensiomnias rimyouny muaus DL npoBeaena ot Touku D mo Touku C,
nmpudeM ompeaenstomas rmyouny amuaus DL npoxonut depes BeIcTynbI K'l 1 K'3 u uepe3 nieHtp yriyOneHus.
Omnpenenstomias rmyouny auaus DL mpoBeaeHa Tak, 4TO OHA TECHO TPHOJIIKAETCS K Ompeelstoneii mpoduin
muaun PL, kotopast mpowsuttoctpupoBana Ha ¢ur. 10. To ecTs Ha 0CHOBE HAOJIONCHHUS ONIPEACIAIONIEH TITyOuHy
muann DL, moy4eHHO# ¢ ncnosib30BaHeM N300paKeHHs BEICTYIIOB U yIIIyOJICHHH, KOTOPOE TPOUILTIOCTPUPO-
BaHo Ha ¢ur. 10, monb30BaTeh MOXKET MIPOBECTH ONPENEIISIONTYI0 ITyOuHy nuHuI0 DL Ha Mukpockonuyeckom
N300paKeHNH, TPOWILTIOCTPUPOBaHHOM Ha ¢ur. 11, npuuem omnpeznenstomas riryouny juaus DL npoxoauT de-
pe3 06aacTH, KOTOPEIM cOOTBETCTBYIOT BEICTYNBI K'3 1 K'l 1 ieHTpanbHast 9acTh yriryOyieHusI.

Hcnonp3yst IpoBeACHHYIO ONPENEIIONyI0 TiyonHy muHuio DL, MOXXHO 3amporpaMMHpOBaTh HU(PPOBOH
MHKPOCKOTI B HENAX BBIYHUCICHUS NPOQIIIH TIYOHHBI YIIyOJIeHHs BIOJB ONpenelsonei riryouny muaun DL,
KaK MPOWITIOCTPUPOBAHO B HWKHeH dactu ¢ur. 11. [Ipoduns yriayOnenns nMeeT HanOOIBITYIO BBICOTY B 00-
JIACTSIX, KOTOPBIM COOTBETCTBYIOT BhICTYNHI K'3 1 K'l, 1 mpodmib omyckaeTcst 10 CBOSH MUHIUMAILHOW BBICOTHI
B IIeHTpe yrayoneHus. [ryOuHa yriryOiaeHns onpeaesseTcs U3 JaHHOTO MPOMUIL M U3MEPSAETCS OT YPOBHS BBI-
crynoB K'3 n K'l, koTopslii oTMeUeH TuHHEH Ha mpodwiie rryounsl. Kak u B ciiydae JOOBIX ABYX BBICTYITOB
CTPYKTYpHUPYIOIIEH TKaHH, M3MEPEHHBIX C TaKOH cTeneHb TOYHOCTH, BHICTYNHI K'3 1 K'l He uMmeroT TouHo onu-
HaKoBYIO BbICOTY. COOTBETCTBEHHO, BHICOTAa A OIpEEIsIETCs] KaK CpeAHee 3HAYCHHE MEXKAY BBICOTAMHU JBYX
BeicTynoB K'3 u K'l. Hakonen, rimyOnna yriryOieHus omnpenensercss B TOUKe HEMOCPEACTBEHHO HaJl Hanboliee
HU3KAM YPOBHEM MpPOGWIS TIYyOHHBI, KOTOPEIA OTMeYaeT JHHUA B Ha mpoduiie riryounsl. Kak TOJKHBI TOHH-
MaTh CIICIUAIUCTEI B JAHHOW O0JIACTH TEXHUKU, TITyOUHA YTIyOJICHUS OT JIMHUU A 10 TuHUU B npubimsurens-
HO COOTBETCTBYET YPOBHIO YIIIyOJIEHUs, 10 KOTOPOTO IIEJUTIOJIO3HBIE BOJIOKHA B TMOJIOTHE MOTYT NPOHUKATH B
npouecce M3roToBieHuss Oymaru. CriemyeT OTMETHUTh, YTO OOCY)XKIaeMoe BBILIE NPOTrpaMMHOE oOecreyeHue
VHX-H3M ¢opmupyeT mosHbIH Tpoduibh TIyOHMHBI W3 MHOXECTBA CPE30B B HAINPABJIICHWH TOJIIWHBI TKAHM.
Kpome Toro, creayeT OTMETUTD, YTO TSI GOPMUPOBAHUS MPOQPHUIIS TITyOHHBI IporpaMMHuoe obecrieuenne VHX-
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H3M wucnons3yet QyHKIUIO QUILTPALUK, YTOOBI CTIIaXXKHBATh NPOMMIIb TIIyOHHBI, 00Pa3YIONIIUICS U3 CPE30B B
HarpaBJIeHUH TOJIIHHBI.

CrnenmyeTr OTMETHTH, YTO U3MEPEHHas TIyOnHa yriayOieHus OyaeT He3HAUYUTEeNFHO U3MEHAThCS TPH Tepe-
X0JIe OT OJJHOTO YIIIyOJIeHus TKaHH K Apyromy. OZHAKO aBTOPHI OOHAPYKIIIH, YTO CPEeJHEE 3HAUCHUE Pe3ybTa-
TOB TISITH W3MEPEHUH TIyOMHBI yriryOJIeHus Ui CTPYKTYPHPYIOMIeH TKaHW 00eCIeurBaeT XOpOoIlee ONICaHHe
rryouHbl yray6aeHus. COOTBETCTBEHHO, M3MEPEHHS TITyOWHBI YIITyOJICHUST B HACTOSIIEM TOKYMEHTE W U3Mepe-
HUS, KOTOPBIE MOJYYarOTCsS Ha OCHOBE M3MEPEHHH IITyOWHBI YIriyOJIeHUs, Takue KaK IUIOCKOCTHON O0OBEeMHBIN
WHJIEKC, MIPEJCTABIAIOT COOON cpelHue 3HAUCeHUs Pe3yIbTATOB /IS MATH M3MEPEHHBIX YTITyONneHuil CTpyKTypH-
pyroLeil TkaHu.

C HCIOJb30BaHUEM BBIICYITOMSHYTBIX TEXHOJOTHH IUIOCKOCTHOH OOBEMHBIM MHIEKC M CTPYKTYpPH-
PYIOIINX CETOK MOXKET JIETKO BBIYMCIIATHCS KaK OTHOCHTENbHast KoHTakTHas ruomans (OKII), ymHOKeHHas Ha
3¢ dexTuBHbI 00beM yrayoneHus (D0Y) u yMHOKEeHHas Ha cTo, rae DOV mpencraBiseT co0o0il mpousBeIcHIe
oueHkH rwrontany yryosienus (OI1Y) B npuBenenHoi BblIe Tabaune 1 1 M3MepeHHOH IryOMHa YriyOJIeHus.
Kpome Toro, miockocTHOW 00bEMHBIH HHAEKC HENPSMOYTOJIBFHOTO MapajuleiorpaMMa MOXKET BBIYHCIATHCS Kak
OTHOCHUTeNIbHAsT KoHTakTHas Turtomans (OKIT), ymHOokeHHas Ha dQexTuBHBINA 00beM yrimyosenus (O0Y) u ym-
HOXeHHas Ha cTo, rae 3HadeHus OKII u DOV BBMUHCISAIOTCS ¢ UCIIONB30BAHNE TEXHOJOTUH BBIYHCICHUS IIIO-
maand 3JIEMEHTApHON sSUeHKH, TPENCTaBIIIONe cO00W HENpSMOYTOJNBHBIN MapaienorpamM, npuaem D0V
BBIYHCIISIETCS Kak MPOU3BEAcHIE olleHKa romaan yriryonerus (OITY) B Tabu. 2 Bbillie U U3MEPEHHON TITyOMHBI
yray6nenus. Huke OyayT onmucaHbl TUIOCKOCTHONW OOBEMHBIH MHIEKC M TUIOCKOCTHOW OOBEMHBINH HHIEKC He-
IPSAMOYTOJIEHOTO MapajuiesiorpaMMa IS CTPYKTYPHUPYIOIINX CETOK, MCIONb3YeMBIX B (hOpMOBaHUH abcopOH-
pyromux OyMaKHBIX M3/IEJUI COIIacHO HacToseMy H300pereHuio. Kpome Toro, Hke OyayT ONMCaHBI ILIO-
CKOCTHOW OOBEMHBIH WMHIIEKC M IUIOCKOCTHOH OOBEMHBIH MHAEKC HENPSMOYTOJbHOIO MHapajulesiorpamMMa JIs
CPaBHHTEIBHBIX CTPYKTYPUPYIOIINX CETOK.

JloNroBEeYHOCTh MPEICTAaBISIET COOOM elle OAWH BaXKHBIM aCIEKT, KOTOPBIH XapaKTepH3yeT CTPYKTYpH-
PYIOIIYIO TKaHb, HCIOJIB3YEMYIO B TIpOIecce M3rOTOBICHHs OyMaru. B yacTHOCTH, KOHTaKTUpYIOIIasl C MOJIOT-
HOM ITOBEPXHOCTH, KOTOPYIO OOpa3yiOT BBICTYIBI B CTPYKTYPHPYIOLICH TKaHH, IOABEPraeTcs HW3HOCY, KOT/a
CTPYKTYPHUPYIOIIas TKaHb HUCIIONB3yeTca B OyMarojenaTeinbHoi MamuHe. M3HOC pon3BoanT 3G ¢eKT yBermnde-
HHUS pa3Mep BBICTYIIOB, KOTOpPOE, B CBOIO OdYepenb, MPOM3BOAUT I(PGPEKT yBEIMUCHHUS KOHTAKTHOHM IUTOMIAnN
CTPYKTYPHUPYIOIIEH TKaHU. B TO ke camoe BpeMsi, H3HOC TakKe MPOM3BOIUT dPPEKT YMEHBIICHUS 00beMa yT-
JyOJIeHHS TOCPEICTBOM YMEHBIICHHUS ITyOnHa yrayoneHus. CieoBaTeNbHO, KOTIa KOHTAKTHAs IJIONIAb YBe-
JMYUBACTCA, a TIyOMHA YIriyOJIeHUS] YMEHBIIAETCs, U3MEHSIIOTCS TIOCKOCTHOM OOBEMHBIM MHIEKC W HCIIPAB-
JICHHBIH TIOCKOCTHOW OOBEMHBIH MHIECKC ISl CTPYKTYPUPYIOLIEH TKaHW. DTH M3MEHEHUs INIOCKOCTHOTO 00b-
€MHOT0 MHJIEKCa M HCIIPABJICHHOTO INIOCKOCTHOTO 00BEMHOT0 MHEKca OyayT BO3JEHCTBOBATh HA CBOMCTBA MO-
JydaeMbIX B pe3yibTare OyMakKHBIX W3AEIHH, HalpHMeEp, IOCPEICTBOM W3MEHEHHS pa3Mepa KyNoIooOpa3HbIX
CTPYKTYp, KOTOpBbIE 00pa3yloTCsl B IOIyYaeMbIX OYMaXKHbBIX M3EITHSIX.

O0paboTKka Ha)XXAAYHOW Oymaroil KOHTAKTHOM MOBEPXHOCTH CTPYKTYpHUPYIOIIEH TKaHU MPEACTaBIsEeT CO-
0011 3¢ eKTUBHBII cIT0COO MOAEINPOBAHUS M3HOCA, KOTOPBIH MIPOUCXOIUT Ha TIOBEPXHOCTH CTPYKTYPHPYIOIICH
TKaHU B TEUCHHE TpoIiecca N3roToBieHus Oymaru. OnpeneneHHbIe UIOMAIH KOHTAKTHON MTOBEPXHOCTH MOKHO
00pabaThIBaTh HAXKIAYHON OyMaroil B HesIX MOJASTUPOBAHMS H3HOCA Ha TIOBEPXHOCTH CTPYKTYPHPYIOIMIEH TKa-
HH TIOCNIE Pa3NIUIHON MPOTOIDKUTEIFHOCTH IKCIUTyaTalli Ha OyMaroAeiaTelbHON MamiinHe. JKCIIEPUMEHT 10
00paboTKe HaXIaIHOW OyMaroi MPOBOIWIN, UCTIONB3YS TKaHb, KOTOpas MPOMLIIOCTPUPOBaHa Ha (ur. 3, 9TOOBI
MOJICTTUPOBATh U3HOC TKaHW. TaOJ. 3 MpeacTaBiseT pe3yibTaThl dKCIIEpUMEHTa 10 00paboTKe HakIadHOU Oy-
Maroi, IeMOHCTPUPYS CBOWCTBA CTPYKTYPHUPYIOIIECH TKaHW, IpHYEM JaHHBIE CBOICTBa OBLIM OIpEAENeHBI CO-
TJIACHO ONMCAHHBIM BBIIE TEXHOJOTHSAM, B YACTHOCTH, TEXHOJIOTHSIM, OIMCAHHBIM B Tabi. 1. bojee koHKpeTHO,
TabJ. 3 MpeNCTaBIACT CBOMCTBA UCXOMHOW TKaHW, HE 00pab0OTaHHOW HaXKAaYHON OymMarod M MPOWILIFOCTPUPO-
BaHHOW Ha ¢ur. 3, KoTopas mpezcrapisier cobol obpaser Tkann A. B o6pasue tkanu B 0,109 MM KOHTaKTHOM
MOBEPXHOCTH yJAJISUIN TTOCPEICTBOM 00pabOTKH HakaadHOH Oymaroif; B oopasue Tkanu C 0,139 MM KOHTaKT-
HOHM MOBEPXHOCTH YAAJISIIM HOCPEACTBOM 00paboTKH Oymaroi; B oOpasue Tkauu D 0,178 MM KOHTakTHOW MO-
BEPXHOCTH YAAJISIIN IMOCPEICTBOM 00pabOTKH HAXTauHOW OyMarom.
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Tabmmma 3
CBOMCTBO EOMHMILIE OBpaser, Obpasel Obpaser, Obpasel
TKaHM A | TKaHM B TKaHm C TKaHM D

TuryBuHa yhoajienms | Mm HeT 0,109 0,139 0,178
KOHTAKTHOM [OBEPXHOCTU
OcHOBHEE HMUTHU | mHa Mm 1,68 1,88 2,03 2,18
B IJIOCKOCTH KOHTaKTa

ImprHa Mm 0,48 0,48 0,52 0,51

KOHTaKTa

Tomanb % 22,7 25,5 29,8 31,6

BEICTYIIOB

OCHOBHEIX

HUTEN
YrTouHele HUTHU | JnnHa Mm 0,03 0,03 0,03 0,03
B MJIOCKOCTM KOHTaKTa

IpuHa Mm 0,03 0,03 0,03 0,03

KOHTaKTa

Ilomanb % 0,0 0,0 0,0 0,0

BEICTYIIOB

OCHOBHBIX

HUTEN
OTHOCHKTENbHAST % 22,7 25,0 29,8 31,7
KOHTAaKTHaA IIoWamb
CooTHOWeHKe Ilnomans % 1,0 1,0 1,0 1,0
OCHOBHEBIX n BBICTYIIOB
YTOUHBIX HMTENM | OCHOBHHX

HUTEN

Iomanb % 0,0 0,0 0,0 0,0

BBEICTYIIOB

YTOUHBIX

HUTEN
IJIOTHOCTE YIUIyBJIeHMHA 1/cm? 29,9 29,8 29,8 30,0
OnpenerneHue YacToTa 1/cm 6,4 6,4 6,4 6,4
AYeNKM TKaHU R

Yron T'pamyc 163,5 164,5 164,5 165

Yacrora 1/cm 4,7 4,7 4,7 4,7

B

Yroa I'panyc 228 230 229 230
Tny6uHa yriayOieHus MrM 494,2 477,9 425,3 363,8

Kak MOxHO BHIETh Ha OCHOBAaHHMH JAAHHBIX B Ta0J. 3, KOHTAKTHAs IUIOMIaNs HE YBEIMYMBAIACh B 3HAUH-
TEJIHHOU CTETIeHH, KOT/Ia CTPYKTYPHUPYIOIIas TKaHb MOJBepraizach o0paboTke HaxmadHou Oymaroi. He orpanu-
YUBAsICh TEOPUEH, aBTOPHI CYUTAIOT, YTO OTHOCHTEIHEHO MOCTOSTHHAS KOHTAKTHAS ILIONIAlh MOKET BO3HUKATH B
pe3yipTaTe TOTO, YTO OCHOBHEIC HUTH CTPYKTYPUPVIOIICH TKaHH MMEIOT MPAKTUYECKH ILIOCKYIO (opmy, WTo
HUMEET MECTO B ClTyyac KOHKPETHOW HMCCIICAOBAHHON TKaHH, IPEACTABICHHOW B Tab. 3. JlaHHBIE, MPOMILITFOCTPH-
pOBaHHBIC B Ta0J. 2, TaKXKe ACMOHCTPHPYIOT, YTO [IyOWHA YTITyOJCHUS HE YMCHBIIAIACH B 3HAUUTCILHOU CTe-
TICHH, KOT/Ia KOHTaKTHAsi TOBEPXHOCTh TKAHHU IMOJIBEpPraiack 00paboTke HaxknauHou Oymaroi. [TocKOIbKY KOH-
TaKTHasl IUIOMIAh U TIyOWHA YrIIyOJEeHHs OCTaBAIUCh OTHOCHUTEIHHO MOCTOSHHBIMH, CIIEIOBATEIBHO, IIIOCKO-
CTHOI 00BEMHBIN MHIIEKC TAK)Ke OCTABAJICS OTHOCHTEIBHO ITOCTOSHHBIM II0 MEpE TOTO, KaK TKaHb IT0JIBEPraiach
JabHee# 00paboTke HakIauHoi Oymaroi. [1oCTOSHHBIN TUIOCKOCTHONH O0OBbEMHBIN WHICKC IMOKa3bIBAET, YTO
W3 TKaHH MOXHO OyIeT M3rOTaBIWBaTh OyMaKHBIC M3ACTHS C TOCTOSHHBIMH CBOMCTBaMH B TCUCHHE CpOKa
CIyx)0bl TKaHu OymarojenaTellbHOM MammHe. Kpome Toro, 6pu10 0O0Hapy»keHo, uyTo riayouHa ynmaienwus 0,109
MM TIOBEPXHOCTHOTO CIIOSI B AKCIIEPUMEHTE 10 00paboTke HakaauHoOW Oymaroit st oOpasia TkaHu B cooTBet-
CTBYET DKCIUTyaTallMi B TedeHue mpuoimsurenasbHo 950000 mukinoB B mpomecce CBB Ha OymaronenatenbHON
MallliHe, IMEIOIIeH KOH(PUTypaIuio, KOTopas MPOWLTIOCTPUPOBaHa Ha ¢ur. 1 u onvcana Beimie. OTHOCUTEIHHO
HEOOJBIINE U3MECHEHUSI KOHTAKTHOW TUIOMIAN U TIYOWHBI YIITYOJICHHS B CTPYKTYPHPYIONICH TKAHHU MOCIE 3KC-
TUTyaTalliy B TCUCHUE TAKOTO YKCIa UKIOB UMEIOT OOJIBIIOE 3HAUCHHE.

Crnenyer OTMETUTh, YTO XOTS He 00paOOTaHHAs Ha)XTA4HOH Oymarod TKaHb, IPOWUIFOCTPUPOBAHHAS HA
¢wur. 3 1 0603HaUCHHAs Kak oOpa3el] TkaHu A B Ta0i. 3, IMeeT MPEeBOCXOJHBIC CBOWCTBA, TAKHE KaK IIOCKOCT-
HOW O0OBEMHBII MHJICKC, 3a4aCTYIO BCE K€ OKa3bIBACTCS JKEJIATEIILHOW 00paboTKa HaKIauyHOU OyMaroil KOHTaK-
TUPYIOIIAs C TIOJIOTHOM ITOBEPXHOCTh TKAHHU IIEpE]l HCIOIH30BAHNEM TKAHH B IIPOLIECCE U3TOTOBJICHUS OyMarm.
Hampumep, o6padoTka HaxkgauHOH OyMaroi MOYKHO HUCIIOJIb30BAThCS, YTOOBI C/IeNIaTh KOHTAKTHYIO MTOBEPXHOCTh
TKaHU 0oJiee MIIOCKOM Tepes HayajloM ee MCIOJIB30BAaHUs B IpoIecce U3roToBieHus Oymaru. Kpome toro, cie-
JIyeT OTMETUTh, YTO TepMUH "00paboTka HaKIauHON OyMaroi", KOTOPBIN HCIOJB3YETCS B HACTOSIIEM JOKY-
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MEHTe, MPEACTaBIseT cO00H OOIINI TEPMUH, UCTIONB3YEMBIH It 0003HAYCHUS YAAJICHUsI HEOOJIBIIOTO KOJINYe-
CTBa MaTepHaia ¢ IIOBEPXHOCTH TKaHU. TepMuH "00paboTka HaXXIa4HOH Oymaroi" He moapasyMeBaeT OrpaHH-
YeHHUs KaKOW-THOO KOHKPETHON TEXHOJIOTHEW sl yJnaneHus marepuana. Hampumep, oOpaboTka Ha)XTadyHOM
OyMaroi BKITIOYAeT OIepaliiy, KOTOPhIe MOTYT TaK)Ke Ha3bIBaThCS TEPMHUHAMU '"mosimpoBanue"”, "mmudopanne”
WA TOTOOHBIMH TePMUHAMHU.

BrraucieHHbIi TIOCKOCTHOH OOBEMHBIN WHACKC W TUIOCKOCTHON OOBEMHBIM WHAEKC HEMPSIMOYTOJBHOTO
napajuresiorpaMma Jijisi CTpYKTYpUPYIOIIeld TKaHd B 00pasiax TkaHu A-D mponsumocTpupoBaHsl Ha Gur. 12A.
ITmockocTHOM 0OBEMHBIN MHAEKC U TNIOCKOCTHON 00BEMHBIN MHACKC HEMPSMOYTOJILHOTO MapauieiorpaMmMa Jist
CPaBHHTEIBHBIX CETOK TaKXKe IMPOWLIIOCTpUpPOBaHbl Ha ¢ur. 12A, a takxke Ha ur. 12B-12D. CpaBHHTEIBHEIC
TKaHM NPEICTABILIIOT CO00I CTPYKTYypHUpYIOIINE TKaHH, KOTOPBIE SIBIISIOTCS M3BECTHBIMU B TeXHUKE. OTIIEYaTKH
TKaHH, MIPEJICTABIIIONINE CTPYKTYPY BBICTYIIOB U YITyOJICHUH, TaK)Ke NPOMIIIIOCTPUPOBaHbI Ha ¢ur. 12A-12D.

Jannble Ha ¢ur. 12A-12D noka3plBalOT CyLIECTBEHHBIC Pa3NMyYUsl MEXKIY IUIOCKOCTHBIMH OOBEMHBIMHU
MHJIEKCaMH B CTPYKType 00pasioB ceTok A-D u cpaBHUTENBHBIX ceTOK 1-10. [InockocTHbIE 00bEMHbIE HHIEKCHI
B oOpasnax TkaHu A-D cocraBisum oT npuOau3uTessHo 26 10 npubianzutensHo 30, B TO BpeMsl Kak INIOCKOCT-
HBIe 00BEMHBIC MHIEKCHl B CPABHUTEIBHBIX TKAaHbX 1-10 ObUTH 3HAYUTENEHO MEHbIIE. AHAJOTHYHBIM 00pa3oM,
TUTOCKOCTHBIE 00BEMHBIE MHACKCH HEMPSIMOYTOIBHBIX IapajuieJIorpaMMoB B o0pa3max TkaHu A-D coctaBisuin
OT pUOMM3UTENHHO 27 10 puOIM3uTENbHO 31,5, B TO BpeMs KaK IIOCKOCTHBIE 00BEMHBIC HHIEKCHI HEIIPSIMO-
YTONBHBIX TApaJuICIOTPAMMOB B CPaBHHUTENBHBIX TKaHiX 1-10 ObUIH 3HaYMTENHHO MEHbIIE. CHeruaiuncTsl B
JAHHOM OONAaCTH TEXHHKH IOJDKHBI IMOHMMATh MHOTOYHCIICHHBIC MPEHMYIIECTBA COYETAHUS OTHOCHTEIBHOW
KOHTaKTHOM IIJIOMagN u 00beMa yriryOineHni, KOTOphIe KOIMIECTBEHHO BRIPAXKAIOTCS TUNIOCKOCTHBIM 00OBbEMHBIM
MHJIEKCOM M IUIOCKOCTHBIM OOBEMHBIM HHJIEKCOM HENPSIMOYTOJILHBIX MapajuiesIorpaMMOB CTPYKTYPHUPYIOIECH
TKaHM B 0Opasiax Tkanu A-D. Hampumep, yBenndeHne KOHTAaKTHOM IUTONa i 00eCIieYnBaeT yBeJIMIeHUE OIop-
HOH TTOBEPXHOCTH JJISI TTOJIOTHA B TEYEHHUE MTPOIIECCa N3TOTOBIICHNSI OyMary, 110 CyIIeCTBY, CO3/aBasi IIOUTH JIEH-
TO00Opa3Hy0 (POPMOBOYHYIO MOBEPXHOCTh. B KauecTBe emie ogHOro IpUMepa, YBeIUUCHHE TITyOUHbI yriryOie-
HUS o0ecIieunBaeT SKCIUTyaTalnio TKaHU B TeueHHe 0ojiee MpOoJOIDKUTENIFHOTO NEPUO ] BpEMEHH IIepe]] TeM, KaK
OHA CTAaHOBHTCS YPE3MEPHO M3HOIIECHHOW M 3P PEKTUBHOTO MpUMeHEeHHsI. To eCTh NCXOAHO TIIyOOKHe yTiy0-
JICHHS Bce Ke OyAyT MMeTh (P (PEKTHBHYIO INTyOMHY Jake MOCTe TOTO, KaK KOHTAKTHAs IOBEPXHOCTH CTAHOBUT-
Csl B CYIIECTBEHHOH CTETICHN M3HOIIEHHOH B TEUEHHE Mporecca n3rotosieHns oymaru. Kpome toro, riaybokune
YIIyOJIeHUsI MOTYT o0ecTiednBaTh (OPMOBAHIE M3ICIUI YBEINIEHHONW TONIIMHEL. boylee KOHKPETHO, TOIIINHA
MOJIy9aeMOT0 B pe3yibTaTe M3ACIHSI YACTUIHO OOYCIIOBIIEHA KYITOJIOOOPa3HBIMHU CTPYKTYypaMH H3IENHs, KOTO-
pBIe HOpMUPYIOTCA YaCTAMU MOJIOTHA, KOTOPHIEC MIEPEMEIIAIOTCS B YIITyOJIeHH B TEUEHHE MPOIIecca H3rOTOBIIC-
HUs Oymaru. 3a cueT co3faHus Oosee rTyOOKHMX YriyOJeHnH CTPYKTYpHpYIoIast TKaHb B 0Opa3uax TkaHu A-D
obecrieynBaeT OoJiee KpyMHbIE KyNOJI000pa3HbIe CTPYKTYPHI, KOTOpPBIE, B CBOIO 0Yepeib, 00ECIIEYNBAIOT YBEIHU-
YEeHUE TOJIIMHBI KOHEYHOTO OyMakHOTO M3nenust. He orpaHM4mMBasich Teopuei, aBTOpBl CUMTAIOT, YTO 3TH ac-
MEKTHI, KOTOPBIE 00YCIIaBINBAIOT IUNIOCKOCTHBIE 0OBEMHBIE MHIEKCH M INIOCKOCTHBIE 0OBEMHBIC MHIEKCHI He-
HPSIMOYTOJBHBIX MTApaUIEIOrPaMMOB CTPYKTYpUpYIOLIeH TKaH! 00pa3noB TkaHu A-D, npencraBisior co0oi, 1mo
MEHBIIIEH Mepe, YaCTUYHO, NMPUYMHY IPEBOCXOJHBIX CBOWCTB M3/EIMH COIJIACHO HACTOSIIEMY H300peTeHHIO,
KOTOPBIE ITOIPOOHO ONHCHIBAIOTCS HIDKE.

Crnemyet OTMETHUTD, YTO TUIOCKOCTHBIE 0ObeMHBIC HHIIEKCHI U TUIOCKOCTHBIE 00hEMHBIC WHACKCHI HETIPSIMO-
YTONBHBIX TApaJUIeIIOTPaMMOB U TKAaHU B oOpa3max TKaHH A-D HaXxomaTcs B Y3KHX HWHTEpBaNax, KOTOpEIC
ommcrBatoTcs Bhime. Kak oOcyxknmaercs Bblme, o0pasisl TKaHH A-D MomenupyroT W3HOC TKaHH B TEUCHHE ee
JKCIUTyaTallii Ha OyMaroJiejaTelIbHOW MallnHe, KaK MPOMLIIOCTPUPOBaHO Ha ¢ur. 1, u ObUT0 0OHAPYXKEHO, YTO
oOpasenr TkaHU B coOTBeTCTBYeT 3KcIUTyaTanus B TedeHue mpuonusutensHo 950000 nukioB Ha Oymaronena-
TenbHOM MammHe. Takum oOpa3oM, Korna TKaHb 00pa3oB TKaHU A-D Hcnonb3yercst B mpolecce U3roTOBICHUS
Oymaru, Kak OIHCaHO BBIIIE, BKJIIOYas 00e3BOXKHMBaHHE Oc3 YIUIOTHEHUS! M BBICYIIMBAHMS LEJUIIOIO3HOTO MO-
JIOTHA Ha CTPYKTYPUPYIOIIEH TKaHH, 3Ta TKaHb OyJeT UMETh IJIOCKOCTHOW 00BEMHBIN MHIEKC, COCTABIISIONIHT,
10 MEHBIIEH Mepe, MPHOIU3UTENHHO 26, U HENIPSIMOYTOJIBHBINA MapajuiesorpaMM TUIOCKOCTHON OOBeMHBIN HMH-
JIeKC, COCTABJIAIONINH, 110 MEHbIIEH Mepe, MPUOIM3UTENBHO 27, Mocie HKCINTyaTalluy B TeYEHUE TTPHOIIU3UTEIb-
HO 950000 nuKIT0B Ha OymaroaenaTeIbHON MalluHe.

Txkanb, KOTOpas MPOWJLTIOCTPUPOBaHa 1 onucana Ha ¢ur. 3 u 12A u B Tab. 3, MOKET UCIIOIB30BATHCS IS
(hopmoBaHUs OYMa)KHBIX M3IIEIHH, TAKMX KaK aOCOpOHMPYIOIIME JUCTHI B JopMe MOJOTCHEI JUIS PYK. ABTOPHI
O0OHApYXWIIM, 9TO Takue OyMa)kKHBIC HM3JICNHUs, M3TOTOBJICHHBIE C MOMOINBIO CTPYKTYPHPYIOMIEH TKaHU, HMEIOT
MIPEBOCXOHOE COYeTaHWe CBOWCTB. Jlanmee OyAeT MPUBEACHO OMHCAHHME 3TUX CBOWCTB, 32 KOTOPHIM CIEOYIOT
KOHKPETHBIC IPUMEPHI U3AEIHHA, H3TOTOBICHHBIX C TOMOIIBIO CTPYKTYPUPYIOIIEH TKaHH.

Kaxk B nesiom o0OcCykaercst BbIIE, OAWH 3HAYUTEIBLHBIN acEeKT JI000r0 OYMa)XXHOTO M3EIHsI TPEICTaBIIs-
eT coboif TomuuHa u3nenus. BooOuie roBops, yemM OoJiblle TOJNIIMHA, TeM Jydme u3aenue. CoriiacHo HEKOTO-
PBIM BapHaHTaM OCYILIECTBIICHHS HACTOSIIETO0 N300PETEHUsI, IBYXCIOWHbIE OyMa)KHbIE M3/IeNUs, TaKHe Kak ao-
COpOMpYIOIINE JIMCTHI, UMEIOT TONIIHMHY, COCTABIIAIONIYIO, IT0 MEHbIIEH Mepe, MPUOIU3UTENBHO 255 Mui/8 muc-
ToB (809,625 mMxm/mucT). CoritacHoO CIIeyIOIUM BapHaHTaM OCYIIECTBIICHUS! HACTOSIIEr0 M300peTeHus, AByX-
cJIoliHBIe OyMakKHBIE W3AEIHS MMEIOT TONIIMHY, COCTaBJISIOUIYIO, II0 MEHbIIEH Mepe, npuOmm3uTenasHo 260
Mm1/8 suctoB (825,5 MKM/ITUCT), M, KpOME TOTO, NBYXCIIOWHBIC U3JIEIHS UMEIOT TOJIIHUHY, COCTABIISIONIYIO, ITO
MEHBIIeH Mepe, MpHOIM3uTeNbHO 265 M/ muctoB (841,375 mxM/muct). CiaenyeT OTMETHTbh, 4TO JIBa CIIOS
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9THX M3JeJINI HEMOCPEACTBEHHO MPUCOEANHSIOTCS APYT K APYTY 0€3 MPOMEXYTOUHOTo CJIos, Kak 00CyxIaercs
BhIIe. CIelMaNCTBl B JaHHOW OOJNAacTH TEXHUKH MOHHMAIOT, YTO JBYXCJIOHHBIC M3IENHs, UMEIOIIUE TaKyIo
TOJIIINHY, CAMH TI0 ce0e SIBIISIOTCS MPEBOCXOTHBIMH.

Kpome Toro, BeIlie 00CYy»X)aaeTcss BaXXHOCTh abcopOupyromel CriocOOHOCTH OyMaXKHBIX W3JEIHN, B 9acT-
HOCTH, TaKUX M3IEIHNH, Kak abcopOHUpyIonIie MOJ0TeHNa I pyK. byMa)kHbIe M3/1eHs COTIIACHO HACTOSIIEMY
M300pETEHUIO UMEIOT UCKITIOUUTEIHLHYI0 aOCOPOUPYIONIYIO CIIOCOOHOCTh, KOTOpast KOJIWISCTBEHHO OIPEIESICT-
Csl KaK CIOCOOHOCTL abcopOIuu 10 HachlmeHus1. AGcopOupyromas crmocoOHOCTh U3MEPSETCST TIPOCTHIM MPUOO0-
poMm Tt m3MepeHust abcopOupytomeit criocodHocTr. [l JAHHOTO M3MEPEHUS UCCIeyeMbli 00pa3er], y KOTo-
poro auameTtp cocrtaBiseT 2,0 mroitma (5,08 cM), ycTaHaBIMBaeTCs MEXIY BEpXHEH IIOCKOM IIacTMaccoBOil
KPBIIIKOH M HIKHEH puduieHo manToi st oopasua. Obpaser yaepKUBaeTcs Ha MECTe 3a OKPYKHYIO (uiaHIe-
BYIO oOyacTh mupuHoii 1/8 mrorima (3,175 mm). OOpasen He cxkuMaeTcs nepxkateneM. [JeHoHn3upoBaHHAs BOJIA
npu temneparype 73°F (22,8°C) BBoauTcst B o0pasel] B LIEHTPE HWKHEH IUTUTHI 11 00pa3ia yepe3 KaHall Jaua-
MeTpoM 3 MM. DTa BOAa HAXOJHUTCS MPH THIPOCTAaTHIECKOM JaBIeHUH MUHYC 5 MM. [IoTOK HauMHAaET UMIYIbC,
BBOJMIMBI B Ha4aje U3MEPEHUs] MexaHH3MoM npubopa. Takum o0pa3oM, Boja BIUTHIBAETCS 00pa3loOM M3 ATOH
[EHTPAJFHON TOYKHM BBOJA HapyXKy IO JIeHCTBHEM KamMUIIPHBIX cuil. Korga cKOpOCTh BIHUTHIBAHUS BOJBI
ymenbIaercs Hiwke ypoBHsa 0,005 T Boapl 3a 5 ¢, ucciieoBanue 3aBeprraercs. KomuaecTBo BObI, BRIBEICHHOM
u3 pe3epByapa u abcopOMpoBaHHONW 00pa3IOM, B3BEIIMBACTCA U MEPECUUTHIBACTCA B YHCIO IPaMMOB BOJBI Ha
rpaMM oOpasiia WK Ha KBaJIpaTHBIN MeTp oOpasma. M3MepeHHoe Kak moTepsi Macchl abcopOMpoBaHHOE KOJIHYE-
CcTBO (I/M”) HCIIONB3YeTCs A Lefieil BhlarclIeHns aGcopOupyolei criocobHocTH. Korna necleayercst moanox-
Ka Ui MHOTOCJIOIHOTO TIOJIOTEHIIA, UCCIEIYIOTCA CIOM, KOTOPHIE COCTABIAIOT mojioTeHre. Hanpumep, nBa cios
MOJIOKKH YKJIAJbIBAIOTCS APYT Ha Jpyra ¥ HCCIEAYIOTCS, a 3aTeM CPaBHHUBAIOTCS C JBYXCIOWHBIM T'OTOBBIM
W3/IeJIMeM, N3TOTOBJICHHBIM U3 MOJJIOKKH JUIsl LieJIeH onpenesieHnst abcopOupyomiei criocoOHOCTH ITyTeM Iepe-
cueTa MOoTepH Macchl. Ha mpakTuke HMCHOJIB3yeTcsl TpaBHMETpHUYECKas CHCTeMa Ul HCCIeAO0BaHUS abcopOu-
pymoleit ciocodHoctr, usroroneHnas kommanueir M/K Systems Inc. (enBepe, mrat Maccauycerc, CILIA).
Bonoabcopbupyromas criocoOHocTs (SAT) ¢akTudeckn ompenensercss caMuMm npubopom. AbGcopOupyromas
CIOCOOHOCTH OTPENeTAETCS KaK TOYKa, B KOTOPOH rpaduK 3aBUCUMOCTH MacChl OT BpeMEHHU MMeeT "HyieBou"
HaKJIOH, T.e. abcopOrms oOpas3noM mpekpamaercs. Kpurepuil mpekpameHns HUCCIEAOBAHMS BBIpaXaeTcsl Kak
MaKCHUMaJbHOE M3MEHEHHE MacChl abCOpOMPOBAHHOW BOABI B TeUeHHE (HUKCHPOBAHHOTO INEPHON BpeMeHH. B
OCHOBHOM, HCIIONB3YyeTCsS OIEHKA 10 HYJIEBOMY HAKJOHY TpaduKa 3aBHCHMOCTH Macchl OT BpeMeHH. B mpo-
rpaMMe HCIOJB3yeTcsl m3MeHeHne, coctapistiomee 0,005 r B TedeHNe MATHCEKYHIHOTO WHTEpBasla, KaK KpUTe-
puil peKpaIeHus HCCIeI0BaHuUs, €CIIA He ONpeaesaeTcs "MeIeHHas abcopOIus'", ¥ B TAKOM ClIydae KpUTEpHU
MpeKpaIleHHs NCCIIEA0BaHUs COCTaBIsIeT 1 Mr B TeueHue 25 c.

CornacHO BapuaHTaM OCYIIECTBIICHUS HACTOSIIEro H300pETEHUs], IBYXCIOHHbIE OyMakKHBIC H3JEIHA
MMEIOT aGCOPOUPYIONIYIO CIOCOGHOCTh, COCTABISIONLYIO, IO MEHbIIEH Mepe, npubmm3uTensHo 650 r/m’. Co-
TJIACHO CIIETYIONIMM BapHaHTaM OCYLIECTBIICHHS HACTOSIIETO M300pETCHMS, ABYXCIOWHBIE OyMasKHbIE M3eIUs
MMEIOT aGCOPOHPYIOIIYIO CIIOCOGHOCT, COCTABIAIONIYIO, MO MEHbIIEH Mepe, Ipubam3uTensHo 675 r/m’. Tlpu
TaKOH TOJNIIMHE IBYXCIOHHBIX U3/IEJINI, KOTOpas OIMcaHa BBIIIE, 9TH 3HAaYeHHs abcopOUpyIolel cnocoOHOCTH
JUIA IBYXCJIOMHBIX OYMa)KHBIX HM3JIENHN caMU IO cebe SBIAIOTCA MPEeBOCXOAHBIMH. Ilo cymiecTBy, Kak OymeT
MIPOIEMOHCTPUPOBAHO C TOMOIIBI0 KOHKPETHBIX MIPUMEPOB, KOTOPHIC OMHCAHBI HIKE, TAKOE COYCTAHHE TOJIIIH-
HBI U aOCOpOMPYIONIEH CTOCOOHOCTH ISl IBYXCIOWHBIX OYMaXXHBIX HM3JIEIMI COTJIACHO HACTOSIIEMY H300peTe-
HHUIO He O0OHAPYKUBAIOTCA y TPATUIIHOHHBIX OYMa)KHBIX U3ICIUH.

Ermre oy 3HaYUTENBHBIA aCIEKT OYMa)kKHBIX H3/IEIHNA COTJIACHO HACTOSIIEMY H300PETCHHIO MIPEACTABISICT
€000} COOTHOIIEHHE TPOYHOCTH U Ie(OPMALIMH NIPH PACTSHKEHUH U3Aeni. [IpoyHOCTE B CyXOM COCTOSHUH NPH
PACTSDKCHHH B MAIIMHHOM HAIPaBIICHUH U TIOTIEPEYHOM HAIIPABIICHHUH, a TAKXKE PACTSIKCHHE MPH Pa3phiBE U3Me-
PSIOTCS C HCTIONIB30BaHUEM CTaHIAPTHOTO M3MEPHUTEIBHOTO ycTpoiicTBa Instron® mimm Ipyroro moaxonsIiero
YCTpOMCTBA st McCiIeAoBaHus nedopManuy Ipu pacTsDKEHUH, KOTOPOE MOXKET UMETh Pa3iIMYHble KOHpHUrypa-
IIMH, KaK MPaBWIO, C MCIOJIb30BaHUEM II0JIOCOK OyMarw Wi IIOJIOTEHel MUpHHOH 3 mroiiMa (76,2 Mm) wm 1
oM (25,4 MM), BeIIEpKHBaeMBIX B aTMochepe B ycioBusax Temmeparypbl 23°+1°C (73,4°£1°F) u oTtHOCH-
TEeNBHBIA BIaxHOCTH 50% B TeueHue NBYX yacoB. VcciaenoBaHue Npy pacTsHKEHUN OCYIIECTBISIETCS TPU CKOPO-
CTH TpaBepchl cocTamisiomei 2 nroiiMa B MuHYTY (50,8 MM/MuH). COOTHOIICHHE MTPOYHOCTH NPH PACTIKEHUH
OyMa)XHOTO M3JIENUs NPEJICTABISIET COOOH COOTHOLICHUE NPOYHOCTH IPH PACTSHKEHUU H3JCTHS B MalIMHHOM
HAIpaBJICHUHN W3ICIUS W MPOYHOCTH TPH PACTSDKEHUH W3ACTHS B MONEPEYHOM HANpaBICHHUH. AHAJIOTHYHBIM
obpa3om, cooTHOIIeHHE AehopMaIii TPU PACTSDKCHUH OyMasKHOTO W3JIENHs TPEACTABISIeT cOO0OH COOTHOIIIES-
HHUE PacTSHKEHHUS MPH Pa3phIBE M3ACIHS MIPH €0 PACTSHKEHHUH B MAITMHHOM HAIPABICHHH U B MOIIEPEYHOM Ha-
TPaBJICHUU.

CornacHO BapraHTaM OCYIIECTBICHUS HACTOSIIEr0 M300pETeHNs, IpeaiaraloTcsi OyMakHbIe H3IeNus, KO-
TOpBIC UMEIOT COOTHOIIEHUE NMPOYHOCTH MPHU PACTSHKEHUH, COCTABIIIONIee MeHee YyeM Nmpuonm3urensHo 1,1, u
COTJIACHO CJIEAYIOIINM BapHaHTaM OCYIIECTBJICHUS, MpeularaloTcs OyMaskHble U3/ENHsi, KOTOPbIe UMEIOT COOT-
HOIIIEHHE MPOYHOCTU IPH PACTSHKEHUH, COCTaBiIAIoNiee MeHee uyeM npuonusurensHo 1,0. Kak noimkHbI MOHH-
MaTh CHEUAIHNCTH B JaHHOM 00JacTH TEXHUKH, 3TH COOTHOIIEHHE MPOYHOCTH NPHU PACTSHKEHUH COCTABILIOT
MEHEEe 4YeM COOTHOIICHHS MPOYHOCTH NPH PACTSHKEHWH Ul JPYTHX W3JENNi, KOTOPble M3BECTHHI B TEXHHUKE.
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CrnenoBarenbHO, OYMa)kKHBIC MU3JICIUS COTJIACHO HACTOSIIEMY H300pPETCHHUIO MPOSBIIIOT 00JIee BBICOKYIO MPOY-
HOCTh MPH PACTSKCHUU B MOTIEPCYHOM HAIIPABICHUH, YeM JIPYTHe OyMaXKHBIC M3JICIHS, H3BCCTHBIC B TCXHHKE.
PesynbTaT 3aKiIro4yaeTcst B TOM, YTO OyMa)KHbIC HM3JENUsSl COTJIACHO HACTOSIIEMY H300PETEHUIO UMEIOT Oolee
MOCTOSIHHYIO MPOYHOCTh MPHU PACTSHKEHHH BO BCEX HANPABJICHUSIX, T.€. MPOYHOCTh MPHU PACTSIKEHHH SIBIISETCS
NPUOJIM3UTEIHHO OJIMHAKOBOI B MAIIMHHOM HAMPABIICHUH U B MONIEPEYHOM HAIPABICHUN H3EIHH.

IToMumo TOINIIKHBI, abcopOUpyoLIell CIIOCOOHOCTH U CBOMCTB MPHU PacTsHKEHHH, CYIIECTBYIOT U JIpyTHe
CBOMCTBa, KOTOPbIE UMEIOT OOJIBIIOE 3HAUEHHE ISl OyMakHBIX n3enunid. Hanpumep, kak oOCyxIaercst BbIILIE, B
BBICOKOIl CTENeHH SIBJISETCS JKEJIAaTeNIbHOM OllyliaemMas MSTKOCTh OyMaXKHBIX H3JENIUi, TaKHX Kak abcopOu-
pyrolye moioteHna st pyk. Ho B To e camoe BpeMst MATKOCTh OOBIYHO OOpaTHO MPOIIOPIIHOHAEHA abcopOu-
pyHoIIei CIOCOOHOCTH M TOJINUHE OYMaKHBIX U3ACTUil. XOTsS OyMakHBIC H3JICIHS COTIACHO HACTOSIIEMY H30-
OpeTeHUI0 UMEIOT O0JIee BEICOKYIO a0COPOHUPYIONIYIO CIIOCOOHOCT U TOJNIIMHY YeM CPaBHUTEIBHBIC OYMasKHBIC
U3JICTUS, 3T OYMa)KHBIC U3CIHS HE IEMOHCTPUPYIOT 3HAYUTEIHHOC YMCHBIIICHUE MSTKOCTU TI0 CPABHCHHUIO C
JPYTAMU OYMaXKHBIMH U3ICTUSIMH. DTO MOXXHO HAOJIOAATH TPU MPOBEIACHUN HCCIICOBAHUI OIYIIACMOM MsT-
KOCTH OyMaKHBIX u3menuit. OuryraeMas MATKOCTh OyMaj)XHBIX H3JACIHA MOXET ONpPEICNAThCS C y4aCTHEM
TPYIbI HOATOTOBICHHBIX HUCTIBITATEICH MPU UCCIICIOBAHUHU B YCIOBHSX, MIPEIYCMOTPEHHBIX cTanaapTamu Tex-
HUYECKOHW acCOIMAIliK IEJUTI0N03H0-0yMaxcHo mpombinuieHHocTH (TAPPI), BKimouaronux teMreparypy OT
71,2°F no 74,8°F (ot 21,8°C no 23,8°C) 1 OTHOCHTENBHYIO BIAXXHOCTB OT 48 10 52%. Omenka MITKOCTH OCy-
IECTBISIETCS] HA OCHOBAHUH CPABHEHUS C PSIOM MMEIOIIUX 33/IaHHbIC 3HAYSHHUSI MATKOCTH ATAJIOHHBIX MaTepHa-
JIOB, KOTOPBIE BCET/a SBJISIOTCS TOCTYIMHBIMHU ISl K&KAOTO U3 MOJArOTOBJICHHBIX HCIIBITATENICH BO BpeMs MPOBe-
JICHUS UCCIIeIOBaHKs. DTH MOATOTOBJICHHbBIC HCIIBITATENIN HEMOCPEICTBEHHO CPaBHUBAIOT HCCIeIyeMble 00pas-
Bl C ATAJOHHBIMH MaTEPHATaMU, YTOOBI OTPECIATh YPOBHHA MATKOCTH HCCIIEAYEeMBIX 00pasnoB. [loaroTosieH-
HBIC UCTIBITATEIIH 3aTEM OMPECIAIOT YHCICHHBIC OICHKH KOHKPETHBIX OyMajXKHBIX H3JICIHU, MPUICM Y4eM 00JIb-
I 3Ta YUCIICHHAs OIIEHKA ONIYIIaeMOW MSTKOCTH, TEM BBIIIC OMIyIacMasi MATKOCTh. Kak Oymer mpoaeMoHCT-
PUpPOBAHO B KOHKPETHBIX MpUMEpax OyMaKHBIX M3ICIUIl COTIACHO HACTOSINEMY M300pPETEHHUIO, KOTOPBIC OIH-
CaHBI HUXKE, OIIyIIaeMasi MITKOCTh OYMasKHBIX HM3JICJIHH COTJIACHO HACTOSIIEMY M300PCTCHHUIO SBISICTCS OYCHB
XOpOILIeH, Jake HECMOTPSl Ha TO, YTO M3JEIHs COTJIACHO HACTOSIIEMY H300pPETEHHIO MMEIOT 0oliee BBICOKHE
3HAYEHUS TOJIIMHBI B a0COPOUPYIOIIEH CTOCOOHOCTH, YeM APYTHe U3BECTHBIC OYMaXKHBIC U3IEITHSL.

CrienMaiucTel B JaHHOHM 001aCTH TEXHUKU MOHMMAIOT, YTO CYIIECTBYIOT U JPYTHe Pa3HOOOpa3HbIe Bax-
Hble CBOWCTBA OYMa)KHBIX M3JIENIUH, TaKWe KaK MIOBEPXHOCTHAS IUIOTHOCTh WM MYXJIOCTb, MPOYHOCTH HPH pac-
TSDKEHHMH, MOJIYJIb YIIPYTOCTH MPU PACTSDKEHUH, a0COpPOUPYIOIasi CIIOCOOHOCTD, CPETHUE TEOMETPUIECKHIE 3Ha-
YEHUsI pacTsDKEHHs TIPU pa3pbiBe M MOIYJIsl YIIPYTOCTH MPH PACTSHKSHUH U T.J. B 4acTHOCTH, SKOHOMHYECKOE
3HAYCHHE MOBEPXHOCTHOU IUIOTHOCTH WM IYXJIOCTH JJIsl MPOM3BOJCTBA OyMaru oOcykmaercs Belie. Jpyrue
CBOWCTBa OYMaXKHBIX HM3JICIAN COTJIACHO HACTOSIIEMY H300PETCHUIO MPEACTABICHBI B KOHKPETHBIX IPUMEpax,
KOTOPBIC OTIMCAHBI HIKE.

UToOBI MPOJCMOHCTPHPOBATEH MPEBOCXOTHBIC CBOWCTBA OYMaXKHBIX HM3JICIIHN COTJIACHO HACTOSINEMY H30-
OpeTeHuIo, OBLIH TMPOBEICHBI SKCIICPUMEHTHI, B KOTOPBIX OBUIM M3TOTOBIICHBI H3JICNIHS C UCIIOIB30BAaHUEM IIPO-
necca CBB Ha OymarozenatenbHO# MalIiuHEe, UIMEIOMICH 0OIyI0 KOH(PUTYpAIHIO0, KOTOpast MPOWLTIOCTPUPOBAaHA
Ha ¢ur. 1 u onmcana Beilie. B 3TUX 3KcrepuMeHTax B OymMarojenaresibHOi MalinHe Oblila HCIOIb30BaHa CTPYK-
TypUpyIOIas TKaHb, TPOWLIIOCTPUPOBaHHAs Ha (Hur. 3 U UMeromas CBONCTBA, peCTaBICHHbIE Ha (ur. 12A u
B Ta011. 3. KOHKpeTHbIE SKCTIepUMEHTAIBHBIC YCIOBUS ATHX UCCIICIOBAHMNA TPOUJLTIOCTPUPOBAHBI B Ta0I. 4.

Tabnmma 4

SKCHEPUMEHTH A | DKCMEp/MEHTH B | SKCHEDUMEHTH C | SKCHEDUMEHTH D | BKCHepAMeHTH E

Cocras 60% BlG, G0% BlS, 605 BlG, 60% BlG, G0% B16

40% B1O, 40% BLO, 405 B1O, 40% BlO, 40% BI1O
BymMamHiCt — Bpak | ByMmaxHeit  Goar | Bymaxusit  Opak | ByMaxHwii  Gpak | BymMasHeit  Opak
NpY HATAYAA OOM HATAIIN; NPy HaIuAM MOM HAMMUWH OpY HATMIAN
oot cnoit Croit croit Croit
AMEpUKaHCKOTO aMEDAUKAHCKOTO aMepUKaHCKOTO aMeDMKAHCKOTO aMEpUKAHCKOTO
cymmunsHoTo cymansHoTO cymmnsHoTo cywansHoTo cymnnsHoTo

Bapabana 100% Bapabana 100% Bapabana 100% Bapabana 100% Bapabana 100%

TaGopaTopHas HOBEDXHOCTHAA MIOTHOCTE B | = 14,8 14,7 14,8 13,9 14,8

cyxom coctommmi (dyHTos/500 mucTom

TlaBopaTopHan NOBEDXHOCTHAA MIOTHOCTE NDPX | = 15,3 15,1 15,3 14,3 15,3

snarocopepxanny 3% (pymroe/500 microm

CoOTHOWEHMe CKOPOCTeM [OJOTHA X TKAHM 1,08 1,08 1,08 1,08 1,08

loror n= HaMopHOTO Baka {rannon B | 1€3 163 1&3 163 1€3

MUHY T/ M)

KpenupopaHne TKaH# < 22% 12% 23% 12% 23%

Kpennposamie KaTymRA 0% 1% 1z 1% JE

llnamM npy QAOTALN DACTEODEHHEM BOSAYXOM KaHami=alAoHH: | KaHANNSALMOHHEI | KAHANNEAUAOHHM | KaHANNBALMOHHEN | KAHATMSaLA0HHEI

IlEa paduHepa NaMAHAPHOTO MOTOKA, JNOWAamKHAas | Perymipyercs no | Perymuioyercs mo | PerymupyeIcs 0o | Perymmpyercs no | Perymupyercs 0o
cnna-cyrin/ Tonna Mepe Mepe Mepe Mepe Mepe

HeoBxomuMoCTH HeobxomuMocTH HeoBxomuMMoCTH HeobxonuMocTA HeoBxomuMocTH

Pagunnpyomas KoHMIeCKan MenbHula, | PeIymipyeTcs N0 | PeTymMoyeTcs Mo | Perymupyercs Ho | FerymnpyeTca o | Perymipyercs mo
SoWamMHAR CUTa- CyTEA/ TOHHA Mepe Mepe Mepe Mepe Mepe

HeoBxomaMocT HeobxomuMocTn HeoBxomMMocTH HeobxonuMocTa HeoBxomuMocTn

Paguanpynman KOHIIECKaT Menenuna, | Bozmyx Bosnyx Bosmyx Bosmyx Bosmyx

HanpasJIeHNe CJIOA

CKOPOCTE aMepMKaHCKOTO cymmisHoro Bapabana | 3850 4000 4000 4000 4000

-17 -



038862

(pyror B MumyTY)

Bunyck CBB (mMp/m} 65 65 65 65 65

MPOYHOCTE MOJMMePa BO BJIAXHOM COCTosHMx no | 16,0 d¢yur/T wu | 13,0 ¢yar/Tr = | 16,0 dyur/T u | 15,0 ¢yar/v = | 19,0 dyur/T un

npxubopy Amrez 100 HP o koMnamuu Georgia | perymMpyercd Mo | perymmoyercs No | DerymmMpyercs 0O | DeryiaupyeTcd Mo | perymoyercs mo

Pacific (dyHr/ToHHA) Mepe Mepe Mepe Mepe Mepe
HeoBxomMOCTA HeoBxomMocTH HeoBxommMocT HeoBxommMocTA HeoBxomuMocTH

Kapbokcamerunuenmonos=a (¢yHT/ToHHa) 5,5 ¢yar/r wu|3,0 qysr/r = |55 gynr/r wu]|5,0 qyur/r u|8,5 gyar/r un
PeryJMpyeTca Mo | peryiMoyeTcd Ho | Pery/MpyeTcs Mo | DETYIMPYeTcs Mo | peryiuoyeTcs Mo
Mepe Mepe Mepe Mepe Mepe
HEeOoBXOMAMOCTA HeoBxomMoCTH HeoBxommMocTI HeoBXomMMOC T HeoBxomuMocTH

[oNHad MIOTHOCTH MOKPHTMS Ha aMEpUKaHCKOM | 30 ur/m? u |30 mr/n’ u | 30 Mr/m? u | 30 ur/i u | 30 mr/w’ "

cymnsHoM Bapabane (Mr/m?) perymMpyeTcs Mo | perysmpyeTca mo | perysmMpyercs MO | DErVAMpYeTCA Mo | perysimpyeTcs Mo
Mepe Mepe Mepe Mepe Mepe
HeoBXooMMO CTA HEOOXOOMMOCTI HeoBXOoaMO CTI HEOOXOAMMOCTA HeobXomMMOCTI

Paspeziirens (byHT/ToHHA) 0 0 0 0 0

CoOTHOWEHNe  NOMMBAHANOBOTO  COApTa o | 563/44% 565/44% 565/44% 56%/44% 565/44%

MOMMaMY I~ SIAXIOP THUADNHA

MomdnraTop (Mr/M%) 1,1 1,1 1,1 1,1 1,1

VIOl ckoCA KpelnMoyomero JesbAS (IDamycoB) | 20 20 20 20 20

EnarocomepxaHze nocie CBB2 18,0% 18,0% 18, 0% 18, 0% 18,0%

labnenne B sasope CBBl (amiiMoB BoAAHOTO | 0,2 0,2 0,2 0,2 0,2

cronbal

3arpyska HaIopHOT'O Gaka (M/10 v | or O mo -0,5 or 0 mo -0,5 or 0 mo -0,5 or 0 mo -9,5 or 0 mo -0,5

o6pasual

Brarocomepxarne B KaTylke 3,0% 3,0% 3,0% 3,0% 3,0%

Pasgenenue KapGOKCMME TMIILENIONOSa/NDO4uHEE | 35/30/35 35/30/35 35/30/35 35/30/35 35/30/35

BO BIIAXHOM COCTOSHMZA Mommep (Y/M/A}

@MSMUECKMe CBOJCTEA MOATOKKM

[OBEPXHOCTHAS MIIOTHOCTE MOC/E BHCYWMBAHAL

(¢ynToe/500 mucrom} 15,3(2) 15,1 15,3 14,3 15,3

Tomusa (MAs1/8 JTACTOB} 16,3 (2R) 128 155 129 150

[poUHOCTE  HPpM  pacTAxeHyy B MawxHHOM | ~140

Hanpaenenmu (/3 moima) 1430 1430 1430 1430

IPoYHOCTH MNpA  DACTAKEHM B MomepeuHoM | 1350

Hanpaenesmt (1/3 moima) 1430 1430 1430 1430

Je¢opMauMs MpM  pPACTAXEHAA B  MamdHHOM | 1350 15 22 15 22

HampaeneHms (%) 21

IPOYHOCTL  BO  BJAAKHOM  COCTOSHMM MDA 390 400 400 400

DacTaKeHMM B MomepedsoM Hampabnemyi (/3 | 405

moiMa) 27,0 28,0 28,0 28,0

COOTHONeHMe MPOYHOCTM NpXA pacTaxewy B | 30,0 Perymoyercd no | Perympyercs no | Perymupyercs no | Perymuoyerca no

HoMepevHOM HANpABNeHMM BO BJAXHOM M cyxom | >1,0/1,0 Mepe Mepe Mepe Mepe

cocrosHmm (%) HeoBxomMoCTH HeoBxomMOCTI HeoBXomMMOC T HeoBxomuMocTH

llBa papuHepa JaMMHADHOTO MOTOKA, JOWANMHAs

cuna-cyTrn/ TouHa

[Toanmosxkw, U3rOTOBJICHHBIE B AKCIIepUMeHTax A-E, mpeBpamany B IByXCIOWHbBIE a0COPOUPYIOIIHNE JTUCTHI,
UCIIONIB3Ys CTaHIapTHOEe 00opynoBaHue s 0OpaboTku. IIponecc 0OpabOTKH BKIIIOYAT THCHEHHE C MCIOIb30-
BaHMEM PHCYHKa, ONHCAHHOTO B MaTEHTE Ha MpoMbInuieHHBIH oOpaser; CLLIA Ne 648137 (nanHoe onmcaHue BO
BCEH CBOEH IOJIHOTE BKJIIOYAETCS B HACTOSIIIMH JTOKYMEHT MOCPEACTBOM CCBUIKH). [JyOMHA NMPOHMKHOBEHUS
npu THcHeHnH coctaisia 0,075 mrovima (1,905 mm) st HekoTopbIx dKcriepuMenToB 0,120 mrotima (3,038 mMm)
JUISL IPYTUX SKCHEpHUMEHTOB. KOHKpETHBIE TEXHOJIOTHYECKHE MapaMeTpbl 00pabOoTKH HPOWIIIIOCTPUPOBAHBI B

TabII. 5.

Tabmuma 5

[lapameTp

3HadeHue

PV[CyHOK TMCHEHNA

llaTeHT Ha [IPOMHIJIEHHENT ofpasel CIA N

648137

0,075 morma (1,905 mm) m 0,120 morMa
(3,038 mMm)

IuamMeTp BajiKa OJS TUCHEHUS 20 momMmoB (508 MmMm)

TBEepOOCTb Kay4yKOBOTO onopHoro | IwpoMeTp 55 mo mkane Illopa (Shore) A

BaJIKa

InamMeTp KaydyKOBOT'O OINOpHOTO Bajka | 20 moimMoB (508 mm)

TojmyHa KaydyKOBOI'O IIOKPHITUS Bajika 0,625 morma (15,875 mm)

InaMeTp COIHNPSXEHHOTO Bajika 14 moiMoB (355,6 MM)

TBepHOCTb COIIPAXEHHOT'O BaJlkKa

IiopomeTp 93 mo mkaje Ilopa A

3asop nomamwumero BaJika

0,030 moima (0,762 MM)

CKOPOCTb JMHMM ([IEPEMOTKM)

850 oyToB B MMHYTY (4,318 M/c)
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O0paboTaHHBIC ABYXCIOHHBIE a0COPOUPYIOIIKE JIUCTH U3 HEKOTOPBIX SKCICPUMCHTOB 3aTEM HCCIICI0BA-
JIY, 9TOOBI OTNIPENETNTh XapaKTEPUCTHKH ITHX JINCTOB, TaKe Kak abcopOupyromias crmocoOHOCTh, TONIUHA, CO-
OTHOIIICHHE TPOYHOCTH IMPU PACTSHKEHHH, COOTHOILICHHE AedopMaluy MPpU PACcTsHKEHUH U OIlyliaeMas Msir-
KOCTh. VMI3MepeHHbIe XapaKTePUCTUKH MTPOUJUTIOCTPUPOBAHBI B Ta0II. 6 1 7. ClleyeT OTMETHTh, 9TO 0003HAUCHNE
"H/O" B Tabi1. 6 1 7 IOKa3bIBAET, YTO COOTBETCTBYIONIMIA IMapaMeTp He ObUT ONpeNesIeH ISl KOHKPETHOTO dKCIIe-
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Tabmuma 6
2 35 = 5o~ woox [T [T 5 08 5 ow o= a 8 % 5 0
B - a9 O o o, O o ] 9, ~ ) = o o o 9, © (L] B o, O o
0 @ [E - gz 3 ¥ B ©wl| a3 & iz r B g oz U U < B Z oI
o o SRS 58 U g a8 o, o R HOE g o g 5o
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4 o B S o T O 5 © o o o ®| © 4l 8 0 @ © 9 R o o 3§ 9
@ = = = ST [SHER-T o B o a a aom o E| 5 0 o om B — O @ a o I B
Uzpnenne 1 31,52 270,8 24438 2502 2475 24,7 10,7 619 24,7
Uspenue 2 31,95 259,¢6 2802 3049 2922 23,2 10,2 83 27,3
Uspenue 3 32,27 260,2 2823 3065 2941 23,4 10,1 829 27,0
Uspgenue 4 31,94 266,6 2623 2694 2658 23,0 10,6 741 27,5
Uzpenune 5 32,19 259,86 2775 3118 2941 24,0 10,2 889 28,5
Uspenne & 31,94 2€3,1 2673 2945 2805 23,2 10,3 847 28,8
Uznenue 7 31, 54 262,8 2547 2742 2642 23,1 10,3 817 29,8
Uspenue 8 31,93 263, 2406 27725 2560 23,7 10,1 Il 28,5
Uspenne 9 32,00 262,9 2492 2967 2719 23,5 10,0 814 27,4
Usgenue 10 27,73 229,6 2103 2176 2139 21,5 10,3 587 27,4
Uzpenne 11 29,25 223,9 2794 2669 2730 15,2 8,6 723 27,1
Uspenue 12 30,92 235,3 3219 3097 3157 15,2 8,5 850 27,4
Uzpenue 13 31,33 216,2 3054 2863 2957 14,4 7,5 774 27,0
Uzpnenne 14 31,41 221,1 23901 3006 2953 14,3 7,6 789 26,3
Uspenue 15 30,28 221,0 2’764 2810 2787 14,2 7,3 /81 27,8
Usgenue 16 31,22 218,6 3143 3132 3138 14,8 8,0 804 25,7
Uzpenne 17 30,95 216,3 2727 2627 2676 15,2 8,0 659 25,1
Uspenue 18 31,30 217,4 3033 2837 2933 1€,5 8,1 767 27,0
Usgenue 19 31,15 219,9 3099 292 3008 15,4 7.9 708 24,2
Uzpnenue 20 31,68 216,7 3111 3120 3115 15,9 8,1 781 25,0
Hsmeme 21 31,56 222,5 2803 2619 2709 16,7 8,2 €87 26,
Hzmeme 22 31,44 215,4 3031 2975 3003 15,6 7,8 779 26,2
HNzsmeme 23 31,54 222,5 3514 3168 3336 15,4 7,8 884 27,9
Nzmeme 24 31,48 219,86 3403 3519 3460 15,3 7,8 948 26,9
Tabsmma 7
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Uspeme 1 582 €79 13,2 0,27 152,7 41,7 4,96 11,9 5,8 2,31 0,981
Nspeme 2 752 708 13,6 0,34 189,8 59,6 4,94 11,6 5,5 2,27 0,92
Uspemue 3 784 705 13,4 0,39 189,3 60,3 4,94 12,0 5,3 2,30 0,92
Uspeme 4 698 706 13,6 0,37 169,8 50,0 4,98 10,8 5,9 2,17 0,97
Uspeme 5 727 729 13,9 0,40 188,4 61,0 5,03 12,8 5,3 2,36 0,89
Uspeme & 768 716 13,8 0,40 180,86 55,8 5,01 11,4 5,3 2,24 0,91
Nspeme 7 664 730 14,2 0,40 171,3 50,8 5,02 11,4 5,7 2,24 0,93
Uspemue 8 698 716 13,8 0,39 165,5 52,9 5,03 10,6 5,8 2,35 0,88
Uspeme 9 680 726 13,9 0,40 177,0 52,3 5,06 11,3 5,65 2,34 0,84
Uspeyme 10 669 €74 14,9 0,38 144,5 44,0 5,95 5,9 H/O 2,09 0,97
Uspeme 11 674 629 13,2 0,27 238,1 63,2 4,79 12,9 H/O 1,77 1,05
Usmemte 12 | 834 598 11,9 0,30 277,5 63,9 5,35 | 12,4 | 5,2 834 H/0
Uspemue 13 674 566 11,1 0,26 281,1 H/O H/O H/O 6,1 674 H/O
UNspemme 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
Uspeme 16 H/O 554 10,9 0,24 289,1 H/O H/O H/O 5,8 H/O H/O
Uzpesme 17 H/O 571 11,3 0,26 243,1 H/O H/O H/O 6,6 H/O H/O
Uspemue 18 H/O 553 10,9 0,25 255,8 H/O H/O H/O 6,2 H/O H/O
Uspemue 19 H/O 581 11,5 0,26 273,9 H/O H/O H/O 6,0 H/O H/O
Uspemue 20 H/O 547 10, € 0,26 274,7 H/O H/O H/O 5,6 H/O H/O
Uspemue 21 H/O 549 10,7 0,25 231,5 H/O H/O H/O 6,0 H/O H/O
Uspenue 22 H/O 562 11,0 0,30 269,3 H/O H/O H/O 5,8 H/O H/O
Uspenue 23 H/O 597 11,¢ 0,31 308,7 H/O H/O H/O 5,6 H/O H/O
Uspemme 24 H/O 604 11,8 0,36 316,6 H/O H/O H/O 5,3 H/O H/O

CoueraHne BEICOKOH TOJIIMHBI U Xopoulel abcopOupyroniel ciocoOHOCTH OyMakKHBIX M3JICITUH COTJIACHO
HaCTOSIIIEMY M300pETEHHIO He 00OHAPY)KMUBACTCS B IPYTUX OYMaXKHBIX M3/EIHAX, U3BECTHBIX B TexHHKe. CBuje-
TEJILCTBO 3TOT0 MOKHO HaOxronath Ha ¢ur. 13, KOTOpEIH IpeacTaBisieT abcopOUPyYIONIYI0 CIIOCOOHOCTD B 3aBH-
CHMOCTH OT TOJIIMHBI M3JECIUH, N3TOTOBJIECHHBIX COTJIACHO TEXHOJOTHSAM, KOTOpbIE OmucaHsl Beimre. Pur. 13
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TaKOKe TPEJICTABISICT CPABHUTENBHBIC IBYXCIIOHHbIE U CPaBHUTEIBHBIC TPEXCIOWHBIE a0COpONpYIOLIHE U3Aeus,
W3TOTOBJICHHBIC MMATEHTOOOJAATEIEM HACTOSINCH 3asBKH, a TAaKXKE JAPYTHMMH MPOU3BOIUTEIAMU. DTH CpPaBHHU-
TENbHBIC IBYXCIOMHBIE M TPEXCIOHHBIE W3IETH BKIIOYAIOT U3/IENHS, N3TOTOBJICHHEIE B MPOIecce MIPOU3BOJICT-
Ba OyMaru C IOMOMIBIO CTPYKTYPHPYIOIINX CETOK, a TAKKE ABYXCIOHHBIE M3ACTH, U3TOTOBJICHHBIE C TIOMOIIBIO
CTPYKTYPHUPYIOIIHX JIEHT BMECTO CTPYKTYPHUPYIOMHNX ceTOK. Kak MO>KHO BHIETh M3 3THX JAHHBIX, BCE SKCIIEPH-
MEHTAJIbHbIEC H3ACIH COTJIACHO HACTOSIIEMY H300PETEHUIO TEMOHCTPHPYIOT MPEBOCXOIHOE COYCTAHME TOJIIIH-
HBI 1 abcopOupytomeii crmocodHoCcTH. B wacTHOCTH, ABYXCIOWHBIE SKCIEPUMEHTAIbHBIC U3ACITHS UMETH TOJ-
IIMHY, COCTABJISIONIYIO, 10 MEHbIIIEH Mepe, MpuoIu3nuTenbHo 255 mmr/8 muctoB (809,625 Mxm/muct), n abcop-
OHPYIOIIYI0 CIIOCOOHOCTH, COCTABIIAIONIYIO, 10 MEHBIICH Mepe, MpUOTU3UTEIbHO 650 /v Kpowme Toro, Heko-
TOpBIC U3 IKCIICPUMCHTAIBHBIX U3JICITUI HMETH a0COPOUPYIOIIYI0 CIOCOOHOCTH, COCTABIAIONLYO OoJiee yem 700
/M, a YeThIpe IKCIEPHMEHTAIBHBIX M3/IEIHs MMEIH TOJIIMHY, COCTABIIIONIYI0 Goee ueM 265 MUI/8 THCTOB
(841,375 mxm/nuct). C Apyroit CTOpOHBI, HU OJTHO M3 JABYXCIIOWHBIX CPaBHUTEIBHBIX U3IEIMHA HE MMENO code-
TaHMS TOJIIMHBI M a0COPOMPYIOIIEH CIOCOOHOCTH JIBYXCIIOMHBIX 3KCIIEPUMEHTAIBHBIX H3/IeNuid. ETMHCTBEHHOE
U3JIeNTUE, KOTOPOE MMENIO TaKOe COYCTaHHEe abCOpOMPYIOIICH CIOCOOHOCTH M TOJIIMHBI, MPEICTABISIIO COOOU
TPEXCIOWHOE CpPaBHHUTENbHOE m3/enue. Pazymeercs, Kak JOJDKHBI MOHWMATh CIICHHAINCTH B JAHHOW 00JacTH
TEXHUKH, PaCXOJbI, CBSI3aHHBIC C M3TOTOBJICHUEM TPEXCIOWHBIX W3JCNHUi, 3HAYUTEIHHO MPEBIMAIOT COOTBETCT-
BYIOILIME PACXOJIbI AJI IBYXCIIOMHBIX U3IETHH.

Kax nmogpo6HO o0cyxmaeTcs BbIe, a0COpOUPYIONIasi CIOCOOHOCTh W TONIIWHA OYMaKHBIX M3JETUH, KaK
MPaBUJIO, HAXOOATCA B OOPaTHOM COOTHOIICHHH C OIIYIIAeMO MSATKOCTBIO OYMa)KHBIX M3AeHHH. JlaHHBIC B
Tab). 6 1 7 B COBOKYITHOCTH C JaHHBIMH, TIPOWLTIOCTPUPOBAHHBIMU Ha QUT. 13, TEMOHCTPUPYET MPEBOCXOTHOE
coderanue abcopOupyronield CriocoOHOCTH, TOJIIUHBI W MATKOCTH B CIIydae W3AEIHH COTJIacHO HACTOSIIEMY
n300peTeHno. XoTs OyMakKHbIE M3JENUsI COTJIACHO HACTOSIIEMY M300pPETCHHIO IEMOHCTPUPYIOT BHICOKHE 3HA-
YyeHust abcopOupyromel cnocOOHOCTH U TOJIIIMHBL, MATKOCTh OYMa)KHBIX M3/EJINH, KOTOPYIO ITOKa3bIBAIOT 3HA-
YeHUs! OLIyIaeMOl MSTKOCTH, IIPEJICTAaBICHHBIE B Ta0J. 6 1 7, BCe JK€ OKa3bIBaJlaCh OTHOCUTENBHO BEICOKOH. B
Ka4yeCcTBE CPABHCHUS, aHAJIOTHMYHBIC UMCIOIIUECS B MPOJAXKE IMOJIOTCHIA I PYK MOTYT, KaK MpPaBUJIO, UMETh
OIIYIIIaeMYIO MSTKOCTb, COCTaBIISIONTYIO OT 5,1 10 6,8.

®ur. 14 npencTaBisieT JOMOJHATEIbHBIE CBOMCTBA AKCIIEPUMEHTAILHBIX M3JCIUN COTIIACHO HACTOSIIEMY
M300pETEHUIO, & TAK)KE JOIMOJHUTEIbHBIE CBONCTBA CPABHUTEILHBIX JBYXCIOMHBIX W TPEXCIOWHBIX M3aenuii. B
YacTHOCTH, ¢Ur. 14 mpencTaBiseT B CPaBHEHHH COOTHOIIEHHE IMPOYHOCTH TPH PACTSHKCHUH M TOJIIUHBI I
SKCIEPUMEHTANBHBIX M3JENINN U TaKUX JK€ CPABHUTEIBHBIX M3AEIHH, KOTOPBIE MPOMLIIOCTPHPOBaH Ha dur. 13.
Bce skcniepuMeHTanbHBIC W3MIENNS UMENH COOTHOIICHHE NMPOYHOCTH TPH PACTSHKCHHUH, COCTABIAIONIEe MEHEE
yeM npuosmsutensHo 1,00, 1 abcopOHpyIONIyr0 ClIOCOOHOCTD, COCTABIISIIOIIYIO, 10 MEHBLIEH Mepe, MpUOIN3H-
TenbHO 650 /M. Bollee KOHKPETHO, IKCIIEPUMEHTAbHbIE H3/IC/THS MMETH COOTHOMIEHHE IPOYHOCTH MPH PacTs-
JKEHUH, cocTaBisironee oT npuommsurensHo 0,85 mo npudmusurensHo 1,0. C apyroii cTopoHbI, B OOJIBIINHCTBE
CBOEM CPaBHHTEJILHBIC M3/ICNINSI UMENH COOTHOIIEHHE MPOYHOCTH NP PACTSDKEHNH, COCTaBIIsIoNee 0ojee yeM
1,00. Kak o06cysknaeTcst BbIIIE, COOTHOIIEHHE TIPOYHOCTH IIPU PACTSHKEHHH, KOTOPOE UMEIOT SKCIIEPUMEHTaIIb-
HBIE M3JIEIHs, IPUBOANUT K TOMY, YTO M3/EJINS UMEIOT OoJiee YCTOMYHMBYIO NMPOYHOCTH BO BCEX HAIPABICHUSIX.
CpaBHHTENBHBIC H3/IENHSA, Y KOTOPBIX COOTHOIIEHNE MPOYHOCTH MPH PACTHKEHUH COCTABIICT 3HAYUTEIHHO 00-
nee yem 1,0, He 00a1AI0T YCTOWYMBON MPOYHOCTHIO BO BCEX HAMPABICHISIX M BMECTO 3TOTO MPOSBIIAIOT 3HAYH-
TENBHO 00JIee BRICOKYIO ITPOYHOCTH B MAITMHHOM HAIIPaBJICHUH, YEM B MIOTIEPEYHOM HAIIPABICHHUH.

Crnenyromue OTIMYNTEIbHBIC CBOHCTBA M3IEIUN COTIIACHO HACTOSIIEMY H300pETCHHIO MOKHO HAaOIIOIaTh
Ha ¢ur. 15-17. ®wur. 15 nemoHCTpHpPYET aOCOPOUPYIONIYIO CIIOCOOHOCTh KaK (YHKITMIO COOTHOIICHUS MPOYHO-
CTH NP PaCTSHKEHUH ISl SKCIICPUMEHTAIBHBIX M3JICIIMHA COTJIACHO HACTOSIIEMY M300pETEHUIO M ISl CPaBHU-
TENBHBIX OYMaKHBIX m3nenuid. Kak o0cyxmaeTcsl BhIIIE, ABYXCIONHBIC SKCIICPUMCHTAIBHBIC U3ACIHS UMEI a0-
COpOUPYIOIIYIO CIOCOGHOCTh, COCTABIIONIYIO, 10 MEHbIIEH Mepe, MPUOIH3UTENEHO 650 T/M°, H COOTHOIICHHE
MPOYHOCTH NP PACTSHKEHUH, COCTaBysironiee ot npudamsurensHo 0,85 no npubmmsntensuo 1,0. Kak oueBnano
JeMOHCTpHUpYeT ¢Gur. 15, Takoe codyeTanune abcopOUpyroMIeH CTOCOOHOCTH M COOTHOIICHUS MPOYHOCTH TIPHU pac-
TSHKCHUU TIO3BOJISIET OTINYATh YKCIIEPUMEHTAIBHBIC U3/ICNUS OT IBYXCIONHBIX U TPEXCIOWHBIX CPaBHUTCIBHBIX
n3nenwid. dur. 16 u 17 npeacTaBisioT COOTHOIIEHNE NedhOpMaIliH TIPH PACTSKEHUH B COTIOCTABICHUH ¢ abcop-
Oupyromieil crmoCOOHOCTBIO W TOJIIIMHOW, COOTBETCTBEHHO, ISl AKCIICPHUMEHTANBHBIX H3/ACIHHA COTJIACHO Ha-
CTOSIIEMY M300pPETEHUIO U CPAaBHUTEIBHBIX M3AENHil. M B 3TOM ciydae MOXKHO BHAETH, YTO SKCICPHUMEHTAIb-
HBIE M3JIENNS IEMOHCTPUPYIOT YHUKAJIBHBIE COYETAHHS CBOMCTB, KOTOPHIE HE OOHAPYKUBAIOTCS HHU B OJHOM U3
CPaBHUTEIBHBIX U3CITHI.

XOT4 NpeACTaBICHHBIC BhIIIE KOHKPETHBIC IPIMEPHI U3AEIH, KaK MPaBUIIO, UMEIOT Y3KHe HHTEPBAJIBI Ma-
paMeTpoB, TaKMX KakK MOBEPXHOCTHAs IUIOTHOCTH, adcopOupyromasi criocoOHOCTh, TOJIIMHA U T.J., KOTOPHIE SIB-
JISFOTCS PEIIAIOIIUMY JIUTsl KOHKPETHBIX TOBAPHBIX M3JICIIHMN, TAKUX KaK MOJOTCHIA IS PYK, JUIS CICIUAIUCTOB B
JTAaHHOW 00JIACTH TEXHUKH SIBJISCTCS OUYEBUIHBIM, YTO TEXHOJOTHH M CIIOCOOBI, ONIMCAHHBIC B HACTOSILEM JOKY-
MEHTE MOTYT HCIOJIb30BaThCs ISl MPOU3BOJICTBA Pa3HOOOPA3HBIX M3Aenuid. YTOOBI NMpOJEeMOHCTPUPOBATH
60JIbIION 00BEM HACTOSIETO M300pPETEHMS, OBUTH M3TOTOBJICHBI Pa3HOOOpa3HbIE MOJIOKKH C HCIIOIb30BaHUEM
TEXHOJIOTHH, KOTOPBIC OMKMCAHBI BBIIIE U BKJIIOYaIOT nporiecc CBB, Ha OymaronenarensHOl MammHe, UMEIOIIeH
KOH(HUTypanuio, KOTopasi MPOMIIIOCTPUPOBaHa Ha GUT. 1, U ¢ IPUMEHEHUEM CTPYKTYPHUPYIOUNIEH TKaHH, Tpea-
craBieHHOH Ha ¢ur. 3 u 12A u B Ta0i1. 3 1 4. CBOKCTBA 3THX TOJIOKEK POMILTIOCTPUPOBAHBI B Ta0II. 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 13397 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 3308 27,0 3158 1,05 898
13 25,0 160 2738 27,2 2772 0,99 661

Pesynbrathl, npencTaBieHHBIC B Ta0M. §, IEMOHCTPUPYIOT IIUPOKHUI TUATIA30H CBOWCTB, BKJIFOYAs TTOBEPX-
HOCTHYIO TJIOTHOCTH, TOJIIIMHY U MPOYHOCTH BO BJIAYKHOM COCTOSIHUH IMPH PACTSKEHUU B MOTIEPEYHOM Harpas-
JICHUH, KOTOPhIC MOKHO TPHUIaBaTh U3IACIUIM COTIACHO HacTosIeMy n300pereHui0. He orpannyuBasce Teopu-
eli, aBTOPBI CUYHMTAIOT, YTO ATH CBOWCTBA CTAHOBSTCS, M0 MEHBIICH Mepe, YaCTHYHO BO3MOXKHBIMHU Onarojaps
VHHUKAIbHOU TPUPOJIC CTPYKTYPUPYIOIICH TKaHH, MCIONB3yeMo# it ¢opMoBaHus m3aenmit. Hampumep, kak
00CyXmaeTcs BBIIIC, TUIOCKOCTHOH OOBEMHBIA HHACKC CTPYKTYPHPYIONICH TKAHW MPOU3BOIUT 3HAYUTEIHHOE
BO3JICHCTBHE Ha CBOMCTBA MU3/ENNMA, U TUNIOCKOCTHON 00BEMHBIA HHJIEKC CTPYKTYPHUPYIONICH TKAaHU 3HAYUTEIHHO
OTIMYAETCSA OT IUIOCKOCTHBIX OOBEMHBIX HHIEKCOB APYTHX CTPYKTYPHUPYIOIINX CETOK, KOTOPHIE W3BECTHHI B
TEXHUKE.

Xot4 HacTosIIee H300peTeHne OBUTO OMICAaHO COTIIACHO HEKOTOPHIM KOHKPETHBIM MPUMEPHBIM BapHaHTaM
OCYILECTBIICHHSI, MHOTOUHCIICHHBIE JOMTOTHUTEIbHBIC MOIU(DHUKAIINN W BUIOM3MECHEHUS CTAHOBSITCS OYCBHUIHBI-
MU JJI5 CIICIHAINCTOB B TaHHON OOJNIACTH TEXHWKH B CBETE HACTOSIIETro ONMHCaHWA. Takum o0pazoMm, ciexyer
MOHUMATh, YTO HACTOSIIEC N300PETCHUE MOKHO MPAKTHYCCKH OCYIICCTBIATh HHAYE, YEM MPEIICTABISCT NTaHHOE
KOHKpETHOEe omucaHue. [103ToMy NMpUMEepHBIC BapUAHTHI OCYIICCTBICHHS HACTOSIIETO U300pETEHHS CICIyeT
paccMaTpuBaTh BO BCEX OTHOIICHUSAX KaK MIUTIOCTPATUBHBIC M HEOTPAHUYHTEIBHBIC, H 00bEM HACTOSIIETO H30-
OpeTeHUs JOJDKCH OTPeACAThCS (HOPMYIION U300pETeHHS, OCHOBY KOTOPOIl COCTaBIISICT JaHHAS 3asBKa CO CBOM-
MU DKBUBAJICHTAMH, a HE MPEACTABICHHOE BhIIIE OMHICAHUE.

IIpoMbIlIeHHAS] IPUMEHUMOCTH

Hacrosmiee m300peTeHre MOKET HCIOIB30BATHCS ISl M3TOTOBJICHHUS JKEIAaTeNbHBIX OYMa)KHBIX H3JICNUH,
TaKWX Kak MOJIOTEHIA Uil pyK. Takum oOpazom, HacTosIiee H300pEeTCHHE SBISETCS MPUTOIHBIM IJIS IPHIMEHE-
HUS B IPOU3BOJICTBE OYMaKHBIX M3ICIIHIA.

DOOPMYVYIJIA N30BPETEHUA

1. Crmoco0 ompeneneHus XapakTePUCTHK TKaHU, COTIACHO KOTOPOMY:

a) GopMHUpPYIOT MpPEICTaBICHHUE YACTH CTPYKTYPUPYIOIICH MOBEPXHOCTH TKAHH, IMPUYEM IIPEICTABICHHUEC
MOKa3bIBACT MECTOTIOJOKEHUS M Pa3Mephl BBICTYIIOB U YTIYOJICHHI HAa MOBEPXHOCTH TKAHU W SBJISICTCS OIHUM
n3 (i) oTneyarka MoBEpXHOCTH TKaHU M (ii) ¢poTorpaduu MOBEpXHOCTH TKAHH,

b) coznmaroT n300pakeHne YaCcTH MOBEPXHOCTH TKAHU Ha OCHOBAaHHH C(HOPMHUPOBAHHOTO MIPEICTABICHHS,

¢) 0TOOpaXXKaroT 10 MEHBINIEH MEpe YacTh H300pKEHHUS Ha dKpaHe, CBI3aHHOM C KOMITBIOTEPOM, HMEIOIIIAM
mpo1ieccop,

d) ompenernsroT pasMepsl U MECTOIIONIOKEHHS BBICTYIIOB Ha OTOOpaKEHUH IO MEHBINEH Mepe YacTH H30-
OpaxeHus,

€) OIPEACTAIOT pa3Mephl M MECTOIOJIOKCHHS YTITyOIICHIH Ha OTOOpaXKEHUH 110 MECHBIIICH MEpe YacTh U30-
OpakeHwus,

f) cTposT 3neMeHTapHY0 SYCHKY IS YaCTH MOBEPXHOCTH TKAHHW HAa BBEIBEICHHOM H300paXCHUU, MPUICM
JJIeMEHTapHas sSYeiika 00pa3yeTcs HAIPABISIONUMHE JIMHUSIMH, KOTOPBIE (1) IPOXOIAT Yepe3 LECHTPHI BEICTYIIOB
1 (il) 0Opa3yroT (pOPMBI, KOTOPHIC OKPYXKAIOT ILIOMANNA U300paKCHHS, COOTBETCTBYIOIINE MECTaM, B KOTOPBIX
MEXTy BBICTYIIaMH 00pa30BaHbI YIITyOJIeHUS, 0

£) BBIYHCISAIOT 00bEMHBIN MHIEKC TKAHU Ha OCHOBE CBOWCTB JIEMEHTAPHOU MPSAMOYTOJIBHOW SYEHKH, 00-
Pa30BaHHOW HAPABIAIONIUMHY JTHHASMH, IPHYEM 00bEeMHBIN MHIEKC BKIIOYAET B ce0s 1Ba MTOKa3aTels: OTHOCH-
TeIbHYI0 KOHTakTHYI0 Turomans (CAR) u addextuBHbIl 00beM yriayonenus (EPV), mpudeM OTHOCHTENBHYIO
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KOHTaKTHYIO TUIOLIAJb OINPENEISIOT KaK OTHOIICHWE KOHTAKTHOHM IUIomany, o0pa30BaHHOHM BHICTYIIaMH Ha
CTPYKTYPHPYIOIEH TKaHH, K OTKPBITOH IUIOMIAAN Ha CTOPOHE CTPYKTYpHUPYIOIIEH TKaHW, KOHTAKTHPYIOIIEH C
TTOJIOTHOM, a 3Q(PEKTUBHBIN 00beM YIITyOJIeHHS ONPENeIAIoT Kak cpeqHeapudMeTndeckuii 00beM yriryolieHui B
CTPYKTYPHUPYIOIIEH TKaHH, B KOTOPBIE MEPEMEIIAOTCs IISJUTIONIO3HBIE BOJIOKHA ITOJIOTHA MpH OyMarojenaHuH,
npudeM OOBEMHBIH MHACKC OMPENEIIIOT KaK MPOW3BeNeHHe OTHOCHTENbHONW KoHTakTHOW momamu (CAR) u
3 dexTuBHOrO 00BEMa yriybnenus (EPV), yMHOKEHHOE Ha CTO, MPU 3TOM HATPABISAIONINE JHHUH CTPOST C
WCIIOJIb30BaHUEM TIPOTPaMMBI [UIS aHAH3a M300paKeHUH, KOTOpas XPaHUTCS Ha MOCTOSHHOM MaIlMHOYUTAe-
MOM HOCHTETIE.

2. Cnocob 1o 1.1, coriaacHo KOTOPOMY TKaHb SIBIISIETCS TKaHBIO JUIsl OyMaroiesiaHusl.

3. Cnoco6 1o 1.1, cornacHo KOTOPOMY OOBEMHBIN MHJEKC COCTABISIET OT NPUOIN3NUTENBHO 27 10 NPHOIH-
3uTeNbHO 31,5.

4. Cnocob ompezeneHus XapaKTepUCTUK TKaHH, COTJIACHO KOTOPOMY:

a) GOPMHUPYIOT MPEACTABICHNE YAaCTH MOBEPXHOCTH TKaHHU, KOTOPOE TIOKa3bIBAET MECTOIOJIOKEHUSI U pa3-
MepHI BBICTYIIOB U YIIIyOJICHHIT Ha OBEPXHOCTH TKaHU M KOTOPOE SIBISIETCS OAHUM M3 (1) OTIIedaTKa II0OBEpXHO-
¢t TKaHu H (ii) pororpaduu MOBEpXHOCTH TKAHH;

b) coznmarot n300paxkeHne YaCTH MOBEPXHOCTH TKAHW Ha OCHOBE CPOPMHUPOBAHHOTO MPEACTABICHUS;

C) BBIBOJAT IO MEHBIIEH Mepe YacTh W300pa’keHHs Ha SKPaH, CBSA3AHHBIM C KOMITBIOTEPOM, MMEIOLTIM
mpoIieccop;

d) ompenensioT pasMepsl H MECTOIOJIOKEHHS BBICTYIIOB Ha BBIBEICHHOM IO MEHBINEH Mepe YacTH H30-
OpakeHus;

€) OIIPEAEIAIOT pa3Mephl U MECTOIIOJI0KEHHS YIIyOJIeHNIT Ha BBIBEJICHHOM 10 MEHBLIEH Mepe 4acTH M30-
OpakeHus;

f) cTposiT a1eMeHTapHYIO SIMEHKY [UIS YacTH MOBEPXHOCTH TKAHW Ha BBIBEIICHHOM H300pa’KeHNH, IPHYEM
JJIEMEHTapHas sYeliKa ONpe/essieTcs] HaNpaBJsIOUIMMHI JTHHUSIMHU, KOTOpBIE (1) MPOXOIAT Yepe3 IEHTPHI BHICTY-
noB U (i) 06pa3yroT (HOpMbI, KOTOPEIE OKPYXAIOT 00JIaCTH U300pa’KeHMsI, COOTBETCTBYIOIIME MECTaM, IIe MEX-
Iy BBICTYTIaM1 00pa30BaHbl yTayOJICHUS, U

£) BBIYHUCIISIIOT KOPPEKTUPOBAHHBIA OOBEMHBIN MHIEKC TKAHH Ha OCHOBE CBOWCTB JJIECMEHTAPHOU SUCHKH
HETPSIMOYTOJIFHOTO TapajuiesiorpaMmma, 00pa3oBaHHON HaNpaBISIOMIUME JHHUASMH, TpHdeM 0O0BEMHBIH MHIICKC
BKITIOUAET B ceOsl IBa MOKa3aTelss: OTHOCUTENbHYI0 KOHTakTHYIO Tutomans (CAR) n addexTuBHBIN 00BEM yT-
nybnennst (EPV), mpudeM OTHOCHTENBHYIO KOHTAaKTHYIO TUIOIIANb OTPEICNISIOT KaK OTHOIICHHWE KOHTAKTHOM
TUTOIAIA, 00Pa30BaHHON BBICTYIIAMH HA CTPYKTYPUPYIOIMIEH TKAHH, K OTKPBITOH IIIOMIa i Ha CTOPOHE CTPYKTY-
pUpyIoIIeH TKaHH, KOHTAKTUPYIOLIEH ¢ MOJIOTHOM, a 3((EeKTHBHBINH 00beM yriTyOIeHHs ONPENEISIOT KaK Cpea-
Heapu(MeTH4ecKuii 00beM yriryOJIeHHH B CTPYKTYPHPYIOIIEH TKaHH, B KOTOPhIE NEPEMEIIAIOTCS LIEJUTIOI03HbIE
BOJIOKHA TIOJIOTHA TpU OymarojenaHuy, MpuieM OObEMHBIH MHAEKC ONPENEISIoT Kak MPOHU3BEIEHUE OTHOCH-
TenbHOM KoHTakTHOH Tomamy (CAR) u addexrusHoro oovema yriyonenus (EPV), ymHo)xeHHOE Ha cTO, IpU
9TOM HalpaBJIIONINe JIMHUKM CTPOST C WUCIIOJIL30BAaHMEM ITPOTPaMMBI JUIsl aHaJM3a U300paskeHni, KoTopas Xpa-
HUTCS Ha TTIOCTOSTHHOM MAIIMHOYUTAEMOM HOCHUTEIIE.

5. Crioco6 1o 1.4, coTIacHO KOTOPOMY TKaHb SIBJISIETCS TKaHBIO JIs1 OymMaroaenaHusl.

6. Cnoco6 1o 1.4, coryiacHO KOTOPOMY pacueT KOPPEKTHPOBAHHOTO 0OBEMHOTO WHACKCA TKAaHW Ha OCHOBE
CBOWCTB DJIEMEHTApHOHN SUYCHKH HETMPSIMOYTOJHLHOTO TapajuiesiorpaMMa, 0O0pa30BaHHOW HANPAaBIIIONIMMHE JIH-
HUSIMH BKJIFOYAaeT HCIIOJIB30BaHME Croco0a BRIYHCICHHS IUIOIMIAAM MJIEMEHTApPHOH sueiiku, nmeromei Gopmy
HETPSIMOYTOJIFHOTO TIapaiesiorpaMMa.
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