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OBILIAA XAPAKTEPUCTUKA PABOTbBI

AKTYyaJIbHOCTH TeMbl HMccjenoBaHus. Kak mnokasan aHaim3 1OpuUYvH
BO3HUKHOBEHHSI MHUKPOTPaBM M MPOQPECCHOHANIBHBIX 3a00JIeBaHUN TOPHOPAOOUUX
YTOJIBHBIX NPEANPUITUHI, IPUMEHEHNE CIIELIOAEHKbI I03BOJISIET CHU3UTD, a4 B OTAEIBHBIX
ClIy4asX, YCTPAHWTb PHUCK BO3IAEHUCTBHUSA OIIACHBIX M BPEAHBIX NPOU3BOIACTBEHHBIX
dakropoB (OBII®) Ha Hux. B Toxke Bpemsi, B mpoliecce dKCIuTyaTauu, 3G exTuBHOCTD
€€ 3alIUTHBIX, Y)PTOHOMUYECKUX U SKCILTyaTallMOHHBIX CBOMCTB 3HAYUTEIBbHO CHIKAETCS
B 3aBUCMMOCTH OT YCJIOBUM TpyJda 3a CUET HHTEHCUBHOrO H3HOca. BiusHue
MexaHn4eckuX (hakTopoB (TpeHHE, pa3pbIBHbIC HArpy3KH, MPOKOJIBI U Ap.), a TaKXKe
HEOJIaronpuUsTHBIA MUKPOKJIMMAT, 3albJIEHHOCTh FOPHBIX BhIPAOOTOK, OakTepuaibHas
00CeMEHEHHOCTh IIAXTHOM Cpebl, BO3JEUCTBHE Macell, MOBEPXHOCTHO-aKTHUBHBIX
BEIIECTB CHMIKAET M3HOCOCTOMKOCTH TKaHU CIELONEKIAbl M  YXYALIACT UX
AKCIUTYyaTallMOHHBIE U TUTUEHUYECKUE CBOKCTBA.

AHaJIN3 HaAyYHBIX UCCIIETOBAHUM, IPOBEACHHBIX B JAHHOM HAIIPABJICHUM MOKA3al,
YTO OTCYTCTBYIOT HAy4YHO OOOCHOBAHHBIE MOJIXO/IbI K YCTAHOBJICHUIO 3aKOHOMEPHOCTEN
M3MEHEHHMS CBOMCTB CIENOEK/IBI, B 3aBUCHMOCTH OT HOMEHKJIATYPbl, HHTEHCUBHOCTH U
JUIMTENIBHOCTH Bo3aecTBUsL Ha Hux OBII®, B CBI3M ¢ 4yeM HE NOpPEACTaBISIETCA
BO3MOYKHBIM YCTaHOBJICHHE JOIYCTUMBIX CPOKOB €€ CIIyKObI IpHU padOTEe B Pa3IUUHBIX
yCIIOBUAX YrOJbHBIX IMaxT. HegoctaroyHo 00OCHOBaHAa METOAOJIOTHS HWCIIBITAaHUS
CHELOJEK/IbI B TAOOPATOPHBIX YCIOBUSIX MO OKA3aTENIIM U3HOCOCTOMKOCTH, YTO JIeaeT
3aTPYAHUTEIIBHBIM OLICHKY ITOKA3aTeIeH dKCILTYaTallMOHHBIX CBOMCTB CIELOAEHK/IbI [IpU
€e NPUMEHEHNUN B Pa3JIMYHBIX YCIOBUAX Tpyaa. Jlo HacTosAlero BpeMeHU HE CO3/aHa
npubopHas 6a3a, mpeIHa3HAYCHHAs JIJIsl UCTIBITAHHS TKaHEH Ha CTOMKOCTh K UCTUPAHUIO
no OoJbIION TUIOCKOCTH, YTO TMO3BOJMJIO Obl OIEHUTh CTENEHb HN3MEHEHUs
AKCIUTYaTallMOHHBIX U TUTUEHUYECKUX XaPAKTEPUCTUK CIIEII0JI€KIbI.

B cBs3u ¢ M3NOXKEHHBIM, OOOCHOBaHME MAapaMETPOB H3HOCOCTOMKOCTH
IAXTEPCKOM CIEUOJAEKAbl B 3aBUCHMOCTH OT YCJIOBHW TpyJAa IIAXTEPOB, IIyTEM
YCTAHOBJICHHS 3aKOHOMEPHOCTEN BIUsiHUA KoMIuiekca OBII® Ha BeIMYMHY CHUKEHUA
3AIUTHBIX U THTUEHUYECKUX CBOMCTB CIIEIIOICKbI, TPEACTABIISAET aKTYaJIbHYIO HAYYHO-
TEXHUYECKYIO 33/1a4y.

Crenenb pa3padoTaHHOCTH TeMbl. B nuTepaType u3ydanoch HeOIaronpusTHOE
Boznetictere OBII® Ha ropHOpabOoYnX, KOTOPOE MOKET OBITh CHMYKEHO CHEI0IeHKI0N
IAXTEPCKOM; MPOBOJUJICS aHAJINU3 HKCIUTYyaTAlMOHHBIX 3AIMTHBIX W TUTUEHUYECKUX
CBOMCTB TKaHEW, MPUMEHSIOUIMXCS A M3TOTOBJICHUS CIIELOACKIbl TOPHOPAOOUMX
VIOJBHBIX MIaxXT. B pemenne »5Toit TpoOieMbl BHECIM 3HAYUTENBHBIA BKIJIAJ
OTEUECTBEHHBIC U 3apy0OekHbie yuenbie Bedctep P., Bopoowses B.JI., lomxkenkos A. @.,
Utkun M.3., Konocanuenko M.B., Mapuituyk U.®., Mpruko A.A., ®on-I'upke X.0.,
Heikun C.U., FOpuenko B.I1. u npyrue.

OpaHako B JaHHBIX UCCIIEIOBAHUAX OTCYTCTBYIOT HAYYHO 0OOCHOBAHHBIE MOAXObI
K YCTaHOBJICHUIO 3aKOHOMEPHOCTEH M3MEHEHUSI CBOMCTB CHELOMAEHKBI, B 3aBUCUMOCTH
OT HOMEHKJIaTypbl, HHTCHCUBHOCTH W IJIUTEJIBHOCTU Bo3AechcTBUA Ha Hux OBIIOD.
Bomnpoc omnpenenenus 3(QPEKTUBHOCTH TKaHEW, MPUMEHSEMBIX ISl H3TOTOBJICHUS
CHEOICK/Ibl TOPHOPAOOUHUX, MO apaMEeTPaM U3HOCOCTOMKOCTH U3Y4YE€H HEAOCTATOUHO,
YTO CYLIECTBEHHO BIIMSIET HA €€ 3allUTHBIE M DJKCIUTyaTallHOHHBIE CBOMCTBA B
3aBUCHMOCTH OT YCJIOBUM TPYJa IIAXTEPOB.



Hear u 3agaum wucciaegoBanuii. llenpro pabGoTwl sBIAETCS 0OOOCHOBAHME
3aIIUTHBIX CBOMCTB CIIEIOJEK bl TOPHOPAOOUYNX B 3aBUCHUMOCTH OT YCJIOBUU Tpynaa B
Pa3IMYHBIX TOPHO-TEOJIOTHYECKUX U TOPHOTEXHUYECKUX YCIOBUSX.

JIns TOCTHKEHNsI TOCTABICHHOM LIEJH OIIPEIEIICHBI U PELIEHBI CIIEAYIOIIME 3a4a4H
HCCIIETOBAHMM:

- BBIOJTHUTH aHaiu3 OBII® maxTHO# cpepl, BIUSIOMINX Ha 3alIUTHbIE CBOMCTBA
CHELOIEK/bI IIAXTEPCKON B 3aBUCHMOCTH OT CPOKOB €€ 3KCIUTyaTallud U 000CHOBAaTh
TpeOOBaHUS K ’TUM CBONCTBaM;

- YCTAaHOBUTH 3aBUCHMOCTH CTEIIEHU CHIKCHHUS 3alIUTHBIX XapaKTEPUCTHUK
CIIELOAEHK bl OT BEJIMYMHBI €€ U3HOCA;

- pa3paboTaThb METOJbl KOMIUIEKCHOM OLIEHKHM W3HOCOCTOMKOCTH CIIEIIOECHKIbI
IaXTEPCKOM B 3aBUCHUMOCTH OT CpPOKOB JKCIUIyaTallud UIg yCTaHOBJICHUSA
palMOHAJIBHOTO  JMana3oHa  3allUThl  AHATOMO-TOMOTpadUuUecKuX 30H  Tela
rOpHOPa0OYHX.

- pa3paboTaTh U U3rOTOBUTH TPUOOP ISl UCCIEAOBAHUS U3HOCOCTOMKOCTH TKaHE!
no  OOJIBIION  IUJIOCKOCTH,  IO3BOJSIOIIMKA  OLIEHUTh  CTENEHb  W3MEHEHUS
AKCIUTYaTallMOHHBIX U TUTUEHUYECKUX CBOMCTB TKaHEH B TaOOPATOPHBIX YCIOBUSX.

O0bexT uccsenoBanus. Crienoexaa maxrepeKkas s yroJbHbIX IIaXT.

IIpeamer wucciaenoBanusi. V3MeHEHHE 3alUTHBIX CBOWMCTB  CHEIOACKIBI
IAXTEPCKOM B Pa3IMYHbBIX YCIOBUAX TPYa.

HayuyHast HOBU3HA NOJYYEHHbBIX Pe3YJbTATOB 3aKJIFOYACTCS B TOM, UYTO:

1. YcraHoBiEeHBI 3aBUCUMOCTH MPOYHOCTHBIX XapaKTEPUCTUK CIELOJEKIbl OT
MOTEPHU MACChl TKAHU, BPEMEHU U YCIOBUM TPYIa, & TAKXKE 3aLUTHBIX XapaKTEPUCTUK OT
IIOTEPU MACCHI TKAHU U UCTUPAHUS BO BPEMEHU.

2. Tlomy4yeH WHTErpajibHBIM KOMILICKCHBIA TMOKa3aTeNlb JJI OIEHKH 3allMTHBIX
CBONCTB CIELOACHKIBI.

Teopernueckasi 3HAYMMOCTH PadOTHI.

1. Pa3paboTaH UHTErpaJibHbI KOMIUJIEKCHBIN MOKA3aTelb 10 KPUTEPHUSIM OLIEHKH
MarepuaioB (pa3auparolledl W pa3pbIBHOM Harpyskam, BO3IyXONPOHULIAEMOCTH,
MBUICTPOHUIIAEMOCTH, TUTPOCKOITUYHOCTH, BOAOYIIOPHOCTH, CTOMKOCTH K UCTUPAHUIO),
KOTOPBI TMO3BOJIWJI OOOCHOBAaTh TPEOOBaHUS K CIHELOACKAE, MPUMEHAEMOW MpHU
paboTax B pa3IMUHBIX YCIOBUSIX TpyAa (BEChbMa TOHKHX, TOHKHX, KPYTOIAaJIaroIInX
MJIacCTOB) M pa3paboTarh TpeOOBaHUS K HEH. YCTAaHOBJICHO, YTO HAUXYAIIAMHU
cBoiicTBamu oOsanaet Tkanb «lllaxtepy, B 4,7 paza myurie Tkanb «I'opu30HT» U B 5,4 —
«YTOJIEeK».

2. IlonydeHnsl ypaBHEHHUSI PErpeCcCUU, ONKUCHIBAIOIINE 3aBUCHUMOCTh H3MEHEHUS
BEJIMYMH  MBUICIIPOHUIAEMOCTH,  BO3AYyXONPOHUIAEMOCTH,  TUTPOCKOMUYHOCTH,
BOJIOYIIOPHOCTH, Pa3pbIBHOW WU Pa3qUpAIONIECH HATPY3KH TKAHEH, MPUMEHSEMBIX IS
M3TOTOBJIEHUS CHEUOACHK/bI MIAXTEPCKOU OT CTENEHU €€ MCTUPAEMOCTH, BBIPAXKEHHOU
MOKa3aTe MU TOBEPXHOCTHOW IUIOTHOCTH TKaHu. Koadduiument koppensuuu
npesbiaet 90 %, 4To CBUIETEIBCTBYET O HAIMYUHN CHJIBHOM CBSI3M MEXK]y 0a30BbIM U
MEPEMEHHBIMU MTOKA3aTEISIMH.

3. YCTaHOBJEHbl 3aKOHOMEPHOCTH CHHKEHHSI IPOYHOCTHBIX XapaKTEPUCTHUK
CIIELOAEK bl B MECTAX, IMOJIBEPTAIOIINXCSI MAKCUMAJIBHBIM MEXaHUYECKUM Harpy3kam B
3aBUCHUMOCTH OT YCJIOBHM TpyJa, YTO ITO3BOJIMJIO BBIAEIUTH 30HBI TE€Ja IIAXTEPOB,
Tpedyromux audhepeHIMPOBAaHHON 3aIUTH OT TPEHUS MYTEeM, pacdyeTa COOTHOIICHUS



HaTypaJbHbIX U CUHTETUYECKUX BOJIOKOH B CTPYKTYpPE TKaHH, TEM CAMbIM, YBEITUYUB HX
3alIUTYy OT MEXaHUYECKUX BO3/ICUCTBUM.

IIpakTueckass 3HAYMMOCTL PadOTBI COCTOUT B TOM, UTO PE3YIbTaThI
HCCIIETOBAaHHUM UCTIOJIB30BaHbI KAaK METOAMUECKAst OCHOBA JUISI pa3pabOTKH HOPMATHUBHBIX
JOKYyMEHTOB,  TIO3BOJIAIOIIMX  MOBBICUTh  3(PGEKTUBHOCTh  3alUTHBIX  CBOMWCTB
CHEIOJCKIbl IIaXTepoB, MNpU pa3paboTke TpeOOBaHUI K €€ AKCIUTyaTal[MOHHBIM
XapakTepucTUKaM Tpu  paboTax B Pa3IMYHBIX  TOPHO-TEOJOTMUYECKUX U
TOPHOTEXHUYECKUX YCIIOBHSIX.

N3roToBnen mnpuOOp A UCHBITAaHUH TKaHU Ha CTOMKOCTh K MCTHUPAHUIO U
pa3paboTaHbl CJIEYIONME HOPMATUBHBIE IOKYMEHTHI, COTJIACOBAHHBIC U YTBEPKICHHbBIC
B YCTAHOBJICHHOM TOPSIKE:

1. TexHuueckoe 3a/laHue Ha U3rOTOBJIEHUE PUOOpa JIJIsl ONpeeIICHUs] UCTUPAHUS
Tkanu (ytBepxkaeHo MaxkHNM 28.07.2015 r., cormacoBano ¢ [0 «MakeeBckuii
peMoHTHO-Mexannueckuit 3aBoa» I'Tl «MakeeByromnb» 17.07.2015 r.);

2. UHCTpyKIUA 10 3KCIUTyaTaluu, (GopMyJisip, METOUKA UCTIBITAHUM.

3. Ilpoekt otpacneBoro cranmapra «Hopmbl OecriaTHON BbIJaYu CPEICTB
WHIUBUAYJIbHOU 3aIIUTHI JIJIs1 pa0OTHUKOB MPEANPUATUN YTOTBHON MPOMBIIIICHHOCTH
(cornmacoBano ¢ ['ocymapctBenHbiM kKomuTeToM ['oprexnanzopa JHP (mucemo Ne(2-
4/346 ot 20.03.2017 r.).

MeToa010rusi 1 METOAbI MCCJIEIOBAHUS — JIJISI PEUICHUS IMOCTABJICHHBIX 3a7a4
MCIIOJB30BAIM CIEAYIOLINE METOAbl HAYYHBIX UCCIEAOBAHUMN: aHATIU3, METOJ HAYYHOTO
0000IIeHnsT W CTaTUCTUYEeCKas o0paboTKa HSKCIEPUMEHTANIbHBIX PE3YJIbTATOB;
1a60paTOPHBIE U TPOMBITIICHHBIE UCTIBITAHUS CIIEIOICK/ b AXTEPCKOM, €€ 3alUTHBIX,
TUTUEHUYECKUX U AKCIUTYaTallHOHHBIX XapaKTEPUCTHK C UCIIOJIb30BAHUEM TEXHUYECKHUX
CPEACTB U3MEPEHUM; MOJECIUPOBAHUE 3aBUCUMOCTEM MEXKIYy MOKa3aTelsiMu
TpaBMatu3Ma (3a00J7€Ba€MOCTH) U IMMapaMeTpaMu YCJIOBHH TpyJa C HUCIOJIb30BAaHUEM
MOJENIM MHOTO(AaKTOPHOTO PErpecCHOHHOTO aHalu3a [JIsl OMNpPEACNICHHUsS] CTENEHU
BiusHUS Komiuiekca OBII® nHa opraHu3sM MmIaXTEPOB; OLEHKA HCIOIb3YEMOTO
ACCOPTUMEHTA IIAXTEPCKOW CMELOJEKIbl HA OCHOBE KBAIMMETPUYECKOIO MOAXOAA U
OIICHKM WHIMBHUIYaJbHOTO PUCKA, PACCUUTHIBAJIACH dKOHOMHUYECKas 3()PEKTUBHOCTH
pe3yNbTaTOB BHEAPEHHUS pa3padOTOK.

IHon0:xeHus1, BLIHOCUMbIE HA 3aIUTY, U UX HOBU3HA 3aKJIIOYAETCS B TOM, YTO
BIIEPBBIE:

1. Teoperndyeckn W HKCIEPUMEHTATHLHO TMOATBEPKICHB MHOTO(AKTOPHBIC
3aBUCHUMOCTH U3HOCOCTOMKOCTH CHELOACHK bl OT MPOYHOCTHBIX XapAKTEPUCTUK TKAHEH.
VY cTaHOBIIEHO, YTO pa3pbIBHASA HArpy3Ka MO OCHOBE U YTKY IIPU CHUKEHUH MAacCChl TKaHU
10 250 r/m? crmxaercs B 1,5 pasa, o 100 r/m? — B 4,5 pasa, a pa3auparomas Harpyska
MIPY aHAJIOTHYHBIX OTEPsiX Macchl B 1,4 1 3,5 paza COOTBETCTBEHHO.

2. OKCNEpUMEHTAIBHO  TMOJIYyd€HbBI ~ MHOTO(AKTOPHBIE  3aBUCHUMOCTH
3alIUTHBIX CBOMCTB CHEIOAEXKAbl OT CTENEHU UCTUPAEMOCTH TKaHEW. Y CTaHOBJICHO,
4TO IPH MOKa3aTelsx Macchl HOBOH Tkanu «lopu3onT» 430+0,5 r/m?2 morteps ee 10
nokasareneii  170+0,5 r1/M%, yBenMumBaeT  BO3JYXONPOHUIAEMOCTh  TKAHH
IPaKTHYECKH BABOE, IpH oTepsx 10 100 r/M? — B Tpoe, 4TO 0OBACHAETCS CHUKEHUEM
MAacCbl TKaHU M YJAJICHUEM BJArOCTOMKOM M TNPOTUBOTHWIOCTHOW IPOINHUTKHU B
npouecce ucTHpanus. Iloteps wmaccel Tkamm g0 100 r1/M?  yBenuuuBaer



MBUIEIPOHUIIAEMOCTh U CHHM)XA€T TMI'POCKONUYHOCTh B 2,6 pa3a, a BOJOYIOPHOCTh
CHMXaet B 3,7 pasa.

CreneHb [JOCTOBEPHOCTH Pe3YyJbTATOB IOATBEP)KIEHA: CTAaTUCTUYECKU
3HaYUMBIM 00BEMOM MH(POPMAITUHN 00 YCTOBHUIX TPYAa B YTOJIBHBIX IIIAXTaX U CBOMCTBAX
CHELOJEKbl IIAXTEPOB; KOPPEKTHBIM IPUMEHEHUEM METOJAOB MaTEMaTUYECKON
CTaTUCTUKH TIpU OlEeHKe J((YEKTUBHOCTH 3aAIIMTHBIX M  AKCIUTyaTallMOHHBIX
XapaKTEPUCTHK  CIEUOACK]bl; IPEACTaBUTEIIBHOCTBIO M PENPE3EHTATHBHOCTHIO
CTaTUCTUYECKUX  JAHHBIX HKCIEPUMEHTAJBHBIX  HCCIEAOBAHUI  XapaKTEPUCTUK
CHeNoAeXKpl  ImaxTtepckod 3a 10  ;er;  koadUIMEHTOM  KOppesuu
anmpOKCUMUPYIOIIUX YpaBHEHUM, KOTOPbIN mpeBbimaet 90%.

CBsi3b paboOThl C Hay4YHBIMHM IUIAaHAMM, IMporpamMMamMu, TeMamu. Jluccepranus
BBITIOJIHEHA B COOTBETCTBUMU C HAy4YHOM TeMaTWkoW ['ocymapCTBEHHOro yudpexaeHHs
«MakeeBCKUI HayYHO-UCCIIEI0BATEIbCKUIA HHCTUTYT IO 0€30IaCHOCTH paboT B TOPHOU
npombinuieHHoctT» MOH JIHP, B pamkax Hay4HO-MCCIENOBAaTEIbCKUX pPaboT:
«O00CHOBaHKE MapaMETPOB HA/ICKHOCTH IAXTEPCKON CIENOAEHK bl B 3aBUCUMOCTH OT
€€ AKCIUTyaTallii B Pa3IMYHbIX TOPHO-TEOJIOTHYECKUX U TOPHOTEXHUYECKHUX YCIOBHIX)
(NeTP0117D000134 ot 15.02.2017 1.); «IlepepaboTka oTpacieBoro cranaapra « Hopmsl
OecrulaTHOM BBIJIaYU CPEJACTB MHAMBUIAYATBHOM 3alIUTHI IS MPEANPUATHA YTOIBHOU
MIPOMBIIIJICHHOCTHY | BBeaeHHe B faeiicTBuey (Nel'P 0117D000151 ot 15.02.2017 r.), B
KauyecTBE PyKOBOJIUTEINS paboT.

JInunblii BrJIAA couckaresasi. Bkiang aBTopa B paboOThl, BBINOJHEHHBIE B
COaBTOPCTBE, COCTOUT B (OPMUPOBAHMU HANpPABICHUM HCCIIEIOBaHUNA, OOOCHOBAaHUU
aKTyaJlbHOCTH paboThl, (HOPMYIMPOBKE LEIM M TOCTAHOBKE 3aJau HCCIEIOBaHUIA,
MOCTaHOBKE M MPOBEACHUM 3KCIEPUMEHTAIbHBIX HCCIEN0BaHUN, 00paboTKe, aHaIu3e,
CUCTEMAaTU3ALNU U UHTEPIPETUPOBAHUY MTOJTYUYECHHBIX PE3YIIHTATOB.

Bce pe3ynbrarhbl, NOJY4EHHBIE NPHU PEIIEHUU IOCTABJIECHHBIX B JIUCCEPTALUU
3a/1a4, BBIMOJIHEHBI aBTOPOM CaMOCTOSITENIbHO. B HayuHbIX paboTax, OnmyOJMKOBaHHBIX B
COaBTOPCTBE, aBTOPY NpuHaAIeKaT: [1] — ucciienoBanue, aHam3 U OIICHKA MTOKa3aTeNeH
MOPAKEHHOCTH aHATOMO-TOMOrpaUYecKuXx 30H TOPHOPAOOYMX MNHOJECPMUTAMU U
MUKPOTpaBMaMu; [2] — aHanu3 3aKOHONATENLHBIX M HOPMATHBHBIX aKTOB IO OICHKE
3¢ (PEKTUBHOCTU CHENOAEKbl MAXTEPCKOW Ha YriaeA0ObIBAIOIIUX MPEANPUATUAX MpU
obecnieueHnr 0e30macHBIX yCIOBUH Tpyaa; [5] — pa3paboTka CTaTUCTHYECKUX MOJICIICH
3aBHCHMOCTH 3a00JIEBAEMOCTH TOPHOPAOOUYUX OT YCIOBHM TPy/a U SKCIUTyaTallHOHHBIX
XapaKTEPUCTHK CHEHOJAEKIbl, a TaKXKe I0Tepell Maccbl TKaHW M €€ BO3AyXO-,
IBUICTIPOHUIIAEMOCTEIO; [/] — 00OCHOBaHHME NPUMEHEHHS KOMIUIEKCHBIX METOJIOB
OLIEHKH 0€30MacHOCTH M KauecTBa CHEI0eK bl IIaXTEPCKOM.

OnbITHO-TIPOMBIIIJIEHHAsT anmpoOalust ¥ BHEAPEHHE pe3ysbTaToB  paboTh
IIPOXOJIMJIM TIOJT PYKOBOJICTBOM M IIPU HEMOCPEACTBEHHOM YYacTHH aBTOpA.

Anpobauusi pe3yabTartoB padoTbl. OCHOBHBIE MOJIOKEHHUS HCCEPTALMU HaA
OTZIEJIbHBIX ATanax €€ BHIMOIHEHUS U B LIEJIOM, JIOKIAAbIBAIUCH U MOTYYHIH 0J00peHue
Ha YueHom coBere MakHHUUN r. MakeeBka-2017/ u Hay4YHO-NPAKTUYECKHUX
KoH(pepeHuusax: MexayHapoaHONH HAay4YHO-TIPAKTUYECKON KOH(pEpeHIMN «AKTyallbHbIE
npoOiemMbl  3alIUThl  OKpYXKarouled cpeabl U TexHochepHoil Oe30MacHOCTH B
MEHSIIOIIMXCSl aHTPOTIOTEHHBIX YCIoBUsIX» — «benble Houn-2014» — (r. I'po3nbii, 1-3
utoHs 2014 r.); MexayHapoIHONH HayYHO-TIPAKTHYECKON KOH(DEPECHIIMU « DKOHOMHUKA U
MpaBO: CTaHOBIJICHUE, pa3BuUTHE, TpaHchopMmanus» B 3-x T. T.3 — MakeeBka: MOI'U,



2017; Xl MexnaynaponHass Hay4yHO-TIpakTHueckass KoHpepenius «be3omnacHocTs
KUZHENICATCILHOCTH  TPEANPUSATANH B MPOMBINIJICHHO-PA3BUTBIX  PETHOHAX». -
Ky36acckuii HarimoHanbHBIN TeXHUYEeCKHi yHUBepcuteT. — Kemeposo, 2017.

Hyoaukanumu. Hayynpie u  npuxnagHele  pe3yabTaTbl — AUCCEPTALUU
OMmyOIMKOBaHbI B 9 HAYUHBIX TPY/Iax: 5 cTaTel - B CIENUATbHBIX HAYYHBIX KypHAJIaX U
coopHHKax (4 — caMOCTOATENHHO), 4 - B IOKJIa/1aX U Te3Ucax KOH(epeHIHil.

Crpykrypa u 00béM padoThl. /[ucceprannsi COCTOUT U3 BBEACHUS, 5 Pa3/IeioB,
3aKJIIOYEHUS, CIHCKA HCIOJIb30BaHHBIX MaTepuanoB u3 94 HaummeHoBaHud Ha 11
cTpaHuIlax, / mpuioxkeHui Ha 36 crpanuiax. O0bEM nuccepranuu 6e3 npuiaoxkeHui 166
CTpaHHUII, U3 HUX OCHOBHOM TeKCT 149 cTpaHuIiipl, pucyHkoB 27, Tabsuir 32.

OCHOBHOE COJAEPXAHUME PABOTbI

Bo BBegeHMu 000CHOBAaHA aKTyaJbHOCTh pabOTHI, ONPEEIICHA €€ LEeb, 3a0auH,
U3JI0)KEHbl OCHOBHBIE HAyYHBIE IOJIOKEHUS U PEe3yJbTaThl, BBIHOCUMbIE Ha 3allIUTY.
[loka3aHpl UX HOBU3HA U MPAKTUYECKOE 3HAYEHUE PE3yJIbTaTOB padoThl. IlpuBeneHbl
cBelieHHs 00 anpoOaiuu padoThl U MyOJIMKALIMK MaTEPUAIOB UCCIIEIOBAHUS.

B mepBom paspene «CocmosiHue eonpoca, yeab u 3a0ayu UCCAE00BAHULY
npoBeeH aHanu3 HoMmeHkiIaTypel OB®II, ypoBeHb HEONIarompusITHOTO BO3AECUCTBHS
KOTOPBIX Ha TOPHOPAOOYMX, MOXKET OBITh CHUKEH 3allUTHBIMU U TUTHEHUYECKUMU
CBOMCTBAMH CIICLIOACK/IBl IIAXTEPCKOM; aHAIM3 HKCIUIyaTal[MOHHBIX 3alIUTHBIX U
TMTHEHUYECKUX CBOWCTB TKaHEH, MPUMEHSIOIUXCS Il U3TOTOBJICHHS CIIELIOJEHKIbI
rOpHOPabOYMX YrOJbHBIX IIAXT.

B pesynbprare NpoBEAEHHOrO aHajau3a YCTAHOBJIEHO, YTO BOIIPOC ONPEACIICHHUS
3¢ (HEKTUBHOCTH TKaHEH, MPUMEHSIEMbIX JJISl U3TOTOBJIEHUS CHEIOJEXK bl IIIAXTEPOB, 110
rapamMeTpaM U3HOCOCTOMKOCTH M3YyYEH HEAOCTATOYHO, YTO CYLIECTBEHHO BIIMSET Ha €€
AKCIUTyaTallMOHHbIE XapaKTepuCTUKU. [IpuHsATas B OTpaciu cucTeMa OLEHKH CTENEeHU
3alIMATHl IIAXTEPOB OT KOMIUIEKCAa IMPOU3BOJCTBEHHBIX (PAKTOPOB IIAXTHOM CpeJbl
CHELOEKI0ON MO mapamMeTpaM SKCIUTyaTallMOHHBIX XapaKTepUCTUK Manod(d(eKTuBHa,
TaK KaK He IM03BOJISIET OMPEACIIUTD B TOJIHOM 00bEME HAJIEKHOCTD €€ 3alIUTHBIX CBOMCTB.
OtcyTcTByeT HaydyHOe OOOCHOBaHHME acCOPTHMEHTa TKaHEH, KOTOpble IO BCEMY
KOMILJIEKCY CBOMCTB B HauOOJIbIIEH CTENEHW COOTBETCTBOBAIM Obl YCIOBHIM
AKCIUTyaTal[H CIIELOIEXkK bl B TOA3EMHBIX BHIPA0OTKaX yrojibHbIX maxT. He paspaboran
METOJI KOJMYECTBEHHOW OLECHKH W3HOCOCTOMKOCTH TKaHEH, NPUMEHSIOUMXCA U
PEKOMEH/IOBAaHHBIX ISl CIELOACKIbl TOPHOPaOOYMX, YTO HE MO3BOJISIET MPOBECTH
TEXHUKO-D)KOHOMHYECKYIO OLIEHKY 3TUX TKaHed. Bce mpuBeneHHbIE BBILIE HETOCTATKH,
HE TO3BOJISIIOT 000CHOBAaTh TPEOOBAHMS K 3aIUTHBIM XapaKTEPUCTUKAM CHELOEK/IbI
[IAXTEPCKOMU, B 3aBUCUMOCTHU OT CPOKOB IKCILTyaTalluy IpU paboTax B pa3InYHBIX TOPHO-
re0JIOTUYECKUX U TOPHOTEXHUYECKUX YCIOBUAX

BollensnoxkeHHble  pe3yJabTaThl  MO3BOJWJIM  OOOCHOBaTh, aKTyaJIbHOCTh
UCCIIeI0BaHMM, cPOPMUPOBATH 1IEJIb U 33a/1a4 AUCCEPTALMOHHON paboTHI.

Bo BTOpOM pasnene «Memoovl u 06vem ucciedo8anuily W3JI0KEHBI METObI
OILIEHKH MPOCTHIX CBOMCTB TKAHEN U CHENOIEKIbI, XaPAKTEPU3YIOIINX U3AEIHUE B LIETOM.
OO0ocHOBaHA METOJOJIOTHSl KOMIUJIEKCHOM OIEHKU d3(PPEKTUBHOCTH TKaHEH ISl
CIELOACKIbl IIAXTEPCKOW HA OCHOBE YCTAHOBJICHHS 3aKOHOMEPHOCTEM pHCKa
nopaxenust ropHopabounx OBII®. Ha mnepBom »srame Obula mTpoBencHa



auddepeHnranbHas OLIEHKa CBOWCTB CIELOACKIBI, IpeoOpa3oBaHHAs 3aTeM B
OTHOCUTEJIbHBIC TIOKA3aTeld, MPEACTaBIAOmMMUe (YHKIHUIO JBYX a0COFOTHBIX
nokasareiel — W3MepeHHOro u 0a30BOro. MoOJenWpoBaHHE 3aBUCHUMOCTEH MEXIY
ypoBHsiMu OBII®, neiicTByOMMMU Ha MIaxTepa OO0 U MOCJE 3allUThl CIELOACKIO0M,
OIICHUBAEMBIX [0 BeIUYUHE (DAKTOpa, OMPEACNSIONIETO BEPOSITHOCTh MOJIYYCHUS
MUKPOTPABMbI WJIM TUOJAEPMHUTOB, BBIMOJHEHO C UCHOJb30BAHUEM KOPPEISIUOHHOTO U
MHOTO(aKTOPHOTO PErpecCMOHHOTO aHanu3a. Ha cremyromiem srtame sl Kaxa0ro
3HaueHUs (haKTopa OINpPEACNSIA IJIEMEHT PHUCKA MO KaXXIOMY 3alIUTHOMY CBOMCTBY C
MOCJIEYIONIeH OLIEHKOM CYMMApHOTO 3HAUY€HUS HMHTETPAIbHOTO KOMIUIEKCHOTO
MOKa3aTeJis 11 KOMIUIEKCHOM OLIEHKU CIIeloAeK/Ibl. [loydeHHbIN pe3yabTaT MO3BOISET
IIPOBECTHU CPABHUTEIHLHYIO KOMILJIEKCHYIO OLIEHKY HECKOJIbKMX BHUJIOB TKAHEW U OIEHUTH
HAJICKHOCTb 3aIUTHI KQXKIO0W U3 HUX OMPEAEIECHHOMN 30HbI. 3allliTa BCETO TEJa I1axrepa
paccMaTpHUBaIv KaK CyMMY 3aIlIUThI PA3JIMYHBIX 30H.

Tpernii pa3ges MNOCBAIICH meopemuyecKuM UCCIe008AHUAM NoKasameneu
IKCNIYAMAYUOHHBIX C8OUCME cneyooexcovl uiaxmepos. CHopMUpOBaHa HOMEHKIIATypa
OMAacHbIX W BpeAHBIX (akTopoB mmaxTHoW cpeanl (Tabnuua 1), ub€ BoO3AciCTBHE Ha
FOPHOPAOOUYETO MOXKET CHHUXAThCA CPEJICTBAMU WHIWBUAYAJIbHOW 3alllUThl, OICHEH
XapakTep MX BO3JCUCTBUS M TIOKAa3aTeIW 3allUTHBIX CBOWCTB MAaTE€pUaIOB W
KOHCTPYKIIUN CPEACTB MHIUBUIYATIbHOU 3aIUTHI.

Tabnuna 1 — Homenknatypa (pakTopoB MIaxTHON Cpelibl, UYb€ BO3/ICUCTBUE MOXKET
PEryJIMPOBATHCS CHELOAEHKION IAXTEPOB

Iloxa3arenu 3alIUTHEIX CBOMCTB

Howmenknarypa gaxTopoB o
MaTepUaIoB U KOHCTPYKIUHN

Xapakrep BO3IEUCTBUSA

MCXaHUYCCKasA MPOYHOCTD, H

yaap MeXaHU4YecKas YHeprus amMopTH3alusl MaTepuana u
KOHCTpYKLUH, Yo
TpEHHE CWJIa TPEHHUS CTOMKOCTb K HCTUPAHUIO, IUKJIBI
IIPOKOJI [IpokanbiBanue CTOMKOCTB K Ipokoiy, H/em
— KOHLIEHTpaLUs IbLIU B MBUIENPOHHUIIAEMOCTD, T/M?,
BO3/yX€ TIBLIEEMKOCTh T/CM?,

TEMIICPpATypa NOHWKCHUSA

YCUWJICHHAA TCIJIOOTAA4a

TEIIONPOBOAHOCTh, BT/MK

TEMIIEpaTypa MOBBIIICHUS

3aACPXKKa TCIIJIOOTAAYN

BO3/LyXOIPOHMIIAEMOCTb, IM/M>C

BJIA)KHOCTD

Bnaronoriomienue

Biarootaauya, %

CKOpOCTb JBHXKEHUS BO3yXa
MpY MOHWKEHHON WU
MOBBIIEHHOW TeMIIEpaType

CKOPOCTb OXJIAXACHHUS
MIOJI0ICKHOT0 MPOCTPAHCTBA
110 KaTaTepPMOMETPY

BO3yXOIIPOHUIIACMOCTD, ,[[M/ MZC

MecCTHasi BUOpanus

KoJjiebaTenbHasi CKOPOCTh

BHUOponorjoneHue, %

CTaTHUYCCKOC DJICKTPUICCTBO

HaIps’KCHHOCTb
SJICKTPOCTATHUYCCKOI'O ITOJIA

IIOBEPXHOCTHOE
3JIEKTPOCONPOTUBICHUE, OM

BOJIa, aTPECCUBHBIC KUIKOCTU
(BomoMacsTHbIC SMYJIBCHH,
TUDIIEKTPUIECKHE
KUJKOCTH U JIP.)

Hamoxkaemoctb

BOJJOYHOPHOCTb, MM.BOJI.CT.

Macia

3aCaJliBaHUC TKaHU U
KOXXHBIX ITOKPOBOB

MacJIOCTOMKOCTh, OalI

MaTOIrCHHBIC OPTraHU3MbI

KOHI[EHTPAIUs
MHUKPOOPTaHHW3MOB

MUKPOOHAast IPOHHUIIAEMOCTh




[TyTem KnacTepHOro aHajau3a yCTaHOBJIEHA cTeneHb BiusHuga OBII® Ha anatoMo-
Tonorpaduyeckre 30HbI Tella MIaXTePOB PA3IUIHBIX TPOdECcCuii, KOTOPbIE OIICHUBAIIU 110
MOKa3aTesIM MUKPOTPABM KOXKM M NHOJEPMHUTOB, YTO MO3BOJHIO OOOCHOBATh
TpeOOBaHUS K 30HAIBHOM 3aluTe Teia IMaxTepoB. DPGEKTUBHOCTh PAIMOHATBHON
3aIIMATHl IIaxXTepa B LEJOM pacCMAaTpUBAIM KAaK CyMMa HEOOXOJUMOM 3aluThl
OTIENBHBIX 30H. bbulo ompezneneHo 18 30H, HyXZAaOIMXCS B JIOKAJbHOM 3alllUTE.
YCcTaHOBIEHO, YTO MEXaHW3M BO3ACWUCTBUA (DAaKTOPOB MPOU3BOACTBEHHOW Cpeibl Ha
yKa3aHHbI€ 30Hbl HEOJUHAKOB M OIPENEISACTCS BBIHYKIECHHBIMM pPaOOYMMM I103aMHU
IaXTEPOB, 00YCIIOBIEHHBIX TOPHO-TE€0JIOTMYECKUMHU U TOPHOTEXHUYECKUMU YCIOBUSIMM.

Pa3paboTaHa mepapxusi 3alIMTHBIX CBOMCTB crienionex /b maxrepos (Tabnuma 2),
NO3BOJISIIOIIASL IETAIM3UPOBATh IOCIECAOBATEIBHOCTh IIPOBENCHUSI UX KOMIUIEKCHOM
OLICHKU.

Tabmuma 2 - Mepapxust 3aIIUTHBIX CBOMCTB CIIEIIOICHKIBI MMAXTEPOB

YpoBH . N
u Wepapxusi 3aIUTHBIX CBOMCTB CITCIIOICHKIBI IIAXTEPCKON
4 KommiekcHas 3ammura
3 3amuTa OT BO3ACHCTBUS Ha 3amuTa OT OOIIMX U CMEIIaHHBIX
aHATOMO-TONOTpaIECKHe 30HBI MEXaHH3MOB BO3JICHCTBUS
3amura ot 3ammra oT
m Hl OnekTp | 3ammra OT |3aIIMTa OT IBUIN 3amura ot
MEXaHWYECKU | arpeCCUBHBIX U . .
2 03aIlIMT | BO3JCHCTBUI | (TbUICHpOHUIIAE | OMOIOTHUYECKUX
X HEearpecCUBHBIX
a  |MHKpOKJIMMATa MOCTb ) (hakTOpOB
(hakTopoB cpen
aMOPTH3aIUs | BOJIOYITOPHOCTH Tennonposoan
P yrop OCTh MUKpOOHas
. BO3/TyXO- MBUIEEMKOCTh | OOCEMEHEHOCTh
CTOMKOCTE K cTaTv- |IPOHUIIAEMOCT
a3au BOJIONIPOHUIIAEMO
pasitupy A pCTB H 94EeCcKoe b
1 CTOMKOCTB K AJIEKT- | BJAroIpo-
HCTUPAHUIO pude- | HHUIIAEMOCTh
CTOHUKOCTBH K CTBO OBUIEIPOHU- |3apakeHue
pa3phIBY . 1IaeMOCTh  |rprOKaMu
= MacCJIOCTOMKOCTh BJIAarOEMKOCTh
CTOHUKOCTB K
TPOKOITY

Jns perieHus 3a1ayd MO OLEHKE CTETNIEHU HAJICKHOCTH 3alllUTHI IIAXTEPOB OT
OBII® B pabGore pa3paboTaHa IoOdTamHas METOJWKA KOMILICKCHON OIICHKH
(b ()EKTUBHOCTH CHEIOCHKIbI, TIO3BOJISIONIAS OLICHUTh YPOBEHb 3AIIUTHI MIAXTEPOB U
CTaTh OCHOBOM JJI pa3pabOTKU BHICOKOI(PPEKTUBHBIX CPEICTB 3AIIUTHI.

CyMMapHBIi pUCK YTPAThI 3I0POBbS MIAXTEPOB OMPEACIISIICS TT0 POopMYyJIE:

R=f12.P: Pi(t)], ()
i=1

roe: Pj, Pi () — wunTeHCHMBHOCTP M Bpems BosaciictBus i-ro OBII® Ha
rOpHOPab0oYero, COOTBETCTBEHHO.

B pabore wucciemoBaHbl IOKa3aTeIM IPOCTHIX 3allUTHBIX CBOWMCTB TKaHEH,
NPUMEHSIONIMXCS  JUIi ~ M3TOTOBJICHWSI  IIAXTEPCKOW  crenoaexkanl.  Kaxapiid
onpenensempii nokazatenb OBII® npeobpa3oBbsiBaiu B TpeOOBAHUE K KOHKPETHOMY
3alUTHOMY CBOMCTBY. IlonmyueHHoe 3Hauenwe pucka (R.) wucnonbp3oBav s
000CHOBaHMSI TOKa3aTelie 3allldTHBIX CBOWMCTB MAaTepuajoB U  KOHCTPYKIUN



CIIELIOAEKbI IIAXTEPCKOM, IyTEM CONOCTABJIEHUS MX CO 3HAYEHUEM CHW)KEHUS PHUCKA
BO3HUKHOBEHHs YTpaTbl 310pOBbS. YKAa3aHHOE CHWKEHHME PHUCKA MOYKHO BBIPA3HUTh
HEKOTOpOW (YHKIMEH, XapaKTepU3ylolled HX 3allUTHbIE CBOWCTBA, HO TOJBKO OT

BCKTOpPAa MapaMeTpOB CIICHOACIKIBI - n; :
Rc:f (ﬁ. ) (2)

[Io 1maHHBIM XPOHOMETPAXKHBIX HCCJICIOBAaHWM, IIPOBEICHHBIX B paMKax
HACTOSIIIICH pabOThI, U3yUCHA IMPOJTOKUTEIIBHOCTh MEXaHHYECKUX BO3JICHCTBHUI HA TEJIO
IIAXTEPOB OCHOBHBIX TpodeccHii B 3aBHCUMOCTH OT MOIIHOCTH IUIacTa M
OTHOCHUTEJILHOTO BPEMCHH pa0OThI B BBIHYKJCHHBIX paOOYMX I103aX, YKa3aHHBIX B
TaoOmure 3.

Tabmuma 3 — IIpoAOmKUTENBPHOCTh MEXaHWYECKUX BO3JECHCTBHNA Ha TEJO
IIAXTEPOB OCHOBHBIX Mpodeccuidi B 3aBUCUMOCTH OT MOIIHOCTH IUlacTa M
OTHOCHUTEJILHOTO BPEMEHH paOOThI B BBIHYKACHHBIX pabo4mX Mo3ax

Pabouue no3ssl, BeicoTa Bpems paboThl B BBIHYK/IEHHBIX 103aX KO BCEMY
00yCIIOBIICHHBIE pabouei pabouemy Bpemenu (%) TopHOPaOOUNX OCHOBHBIX
BBITIOJTHCHHEM 103, M npodeccuit
MIPOU3BOJICTBEHHBIX ['PO3 |mpoXoauuK |2/1eTpo- |MAalIMHUCT | JOCTABIIUK-
orepanui cliecapb |dJIEKTPOBO3a |TaKeJTaKHUK
CT0sl COTHYBIINCE I | 4 6.9 68 | g 72,2 31,2 20,2 53,6
BBINPSIMHUBIINCH
Ha xonensix: ¢ onopoit
Ha KUCTH WM TISATKH, 0,6-1,2 71,8 49 39,9 10,3 41,3
COTHYBIIINCH
Ha kopToukax 11 0 5,0 23,5 0 51
Cups 52 myssTOM 14 0 17,9 0 69,5 0
yIpaBJICHUS
Onopa ra enpo n 0,82-1,08 | 11,6 0 0 0 0
rOJICHb
Jlexxa Ha OOKY ¥ JKUBOTE 0,42-0,44 | 16,6 0 5,4 0 0

B d4erBépTrOoM pazuene «IKkcnepumeHmanivbHvle UCCAE008AHUS MKAHEU U
cneyooedcovbl 8 1adOPamopHuIX YCI08UAX U npoyecce ee IKCHLyamayuuy TPOBEICHO
HCCIICIOBAaHUE BJIUSHUS CBOMCTB TKaHe Ha A()PQPEKTUBHOCTH IKCILTyaTallUOHHBIX,
TUTUEHUYECKUX U 3alUTHBIX XapaKTEPUCTUK CIECIIOACHKIbI.

[Ipy mnnaHUpPOBAHMM DKCIEPUMEHTA, C IEIbI0 OMNpEeIeCHUs JTOCTOBEPHOCTH
BBIOOPKM OBLJIO pAacCUMTAHO CpeJHEE KBAAPATHUYECKOE OTKIOHEHUE IO psay
MOKa3aTeyiel, XapakTEepU3YIOIIMX TKaHb. YCTaHOBIEHO, 4Tto 95,5% Bcex BapuaHT
HaxoJATCsA B npenenax M12c, T. €., cpeiHssl BEJIMUMHA XapaKTepHa JJisl TaHHOTO psiia U
He TpeOyeTcsl YBEIMYMBATh YMCIIO HAOIIOAEHUNA B COBOKYMHOCTH. UMCIIO HAOIIOICHUIM
(N) HEOOXOIUMBIX JJIS TIOJYUEHHUS JOCTOBEPHBIX BEJIMUMH ONPEACIISIN 110 popMyJie:

t’.o

2
o (3)
[IpoBeneHHbBIE pacyeThl MO3BOJUIN YCTAHOBUTH, UTO 17 M3MEPEHHI JOCTATOYHBI

JUISL TIOJTYYEHUS! TOCTOBEPHBIX JAHHBIX U JIOCTUXKEHHUS LIENIM TAaHHOTO HCCIIEIOBAHUS C
BEPOSITHOCTHIO 0€301IMO0YHOT0 ITPOrHo3a p=99%.

n=




OmnpeneneHsl 10BEPUTENIbHBIE TPAHULIBI CPEAHEN BEJIMUMHBI MacChl TKaHel (M2) B
TeHEPAIbHON COBOKYITHOCTH, BBIXOJ[ 3a TPEAENIbl KOTOPBIX BCIEIACTBUE CIyYalHBIX
KOJIeOaHWI MMEET HE3HAYUTEIbHYIO BEPOATHOCTh. Y CTAHOBJICHO, YTO C BEPOSITHOCTHIO
6e30mub0YHOr0 mporuo3za p=95% Macca TKaHH B TeHEPaJbHOW COBOKYIMHOCTH HE
npesbiaet 424,82 r. u He Huxke 424,42 r., ipu p=99% - 425,32 1 424,28, a npu p=99,9%
- 425,52 1. 1 424,08 T. COOTBETCTBEHHO.

B pesynbrare mccrnemoBaHuil MOTyYeHBl YPaBHEHUS PErPECCHH, OMUCHIBAIOIINE:
3aBUCUMOCTH CHIKEHUSI MMOBEPXHOCTHOM IUIOTHOCTH TKaHed (u3HOC) «['Opu30HT» U
«IIlaxtep» oT crteneHu ux wuctupaemoctd (PucyHok 1), 3aBUCUMOCTh H3MEHEHUS
BEIMYMH Bo3ayxonpoHunaemoctu (Pucynok 2), meuienponuniaemoctu (Pucynok 3),
rurpockonuaHocTH (Pucynok 4), BogoynopHoctu (Pucynox 5), pa3zpsiBHoi (PrcyHoK 6,
7) u pazmuparomeit (Pucynok 8, 9) Harpy3ku TKaHH OT CTCIICHH €€ HUCTHPACMOCTH,
BBIPOKEHHOMW MOKA3aTeNIIMHU MIOBEPXHOCTHOM TUIOTHOCTH TKaHHU.
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CTOIAKOCTb K UCTUPAHUIO, LIUK/bI

O TKaHb "TopmsoHT" O TKaHb "LWaxTep"

Pucynoxk 1 — 3aBUCMMOCTB IOTEPU MACChl TKAHEH OT UX UCTUPAEMOCTH.

Pacuer koaddurmenToB gerepmMunanuu (KBaapat Ko3QpGUIMEHTa KOPPEISITIHN) 10
otuM TKaHsM (PUCyHOK 1), CBHIETEIbCTBYET O CHIIBHOW CBSI3U MEKAYy Oa30BBIMH U
3aBHCHMBIMU OT HUX IIEPEMEHHBIMH 10 IPUBEICHHBIM ITOKA3aTENsAM, XapaKTePU3YIOIINM
CBOWCTBA TKAHMU.

Pacuer BennumHbl n3HOCa TKaHe# (Pucynok 1) mokasan, uro mocie nepsoix 1000
[UKJIOB UCTUPAHUI MOTEPS TUIOTHOCTHU 0 ABYM TKaHSIM cocTaBuiia 6-6,5 %, mocie 6000
UKJIOB - /7-78,9 %. Hapactanue nporeHTa u3Hoca OOBSICHSIETCS U3BHOCOM CTPYKTYPbI
TKaHW, CHIOKEHHUEM MacCOBOM JOJM MPOMUTKHU (BIAroCTOMKON, MPOTUBOTHUIOCTHON U
T.J1.), YTO CBHJIETEIBCTBYET 00 YXYAIICHUN TUTUEHUIECKIX MTOKa3aTeNe TKaHeH.

Kak BugHo wu3 rpadukoB, mpeAcTaBIeHHBIX Ha PucyHke 2, moka3zartenu
BO3yXOMPOHHUIIAEMOCTH TKaHU «l OpHU30HTY» HM3HAYAIHHO 3HAYMUTEIHHO BBIIIE, YEM Yy
Tkanu «lllaxTep» u c moTepeit Macchl BO3pacTaeT 3HAUUTEIbHO MHTEHCUBHEE, TPEBBIIIAs
Ha TOCJIETHUX IMKJIaX HMCTUpaHus Oojee yem B 2 pasa. [lomyueHHble ypaBHEHUS
perpeccu 1 KO3(P(GUIUEHTH JETEPMUHAIIMU CBUICTEILCTBYIOT O HAJIWYUU CUIIBHON
OoOpaTHOM CBA3UM MEXAYy BO3IYXONPOHHUIIAEMOCTBIO M TOTEpel Macchl TKaHH,
MPOMOPLUHOHATIEHON KOJMYECTBY LIMKJIOB €€ HCTUPAHHUSL.
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< TkaHb fopm3oHT O TkaHb LWWaxTep

Pucynok 2 — 3aBUCHUMOCTh U3MEHEHUSI YPOBHEW BO3IYXOIPOHHUIIAEMOCTH TKaHEMN
«l'opuzonT» u «lllaxTep» oT morepu ee Maccel.

=
N
o

IRy
o
o

75,429 y =-0,189x + 99,654

s
>
8
S 80 R2=0,9885
s
Q
S 60 71,82 1,678
T < 40,154 33,408 27,405
S 40 y=-0,1617x+ 86,849 47,79 o ‘29,754 26,1
§ R? = 0,8955 36.45

0

0 100 200 300 400 500

MoBepxHOCTHaA NAOTHOCTb, /m?
O TkaHb NlopusonT O TkaHb Waxtep

Pucynok 3 — 3aBHCHMMOCTh W3MEHEHHs YpPOBHS IBUICTIPOHUIIAEMOCTH TKAaHEH
«l"opuzonT» 1 «lllaxTep» OT MoTepu MaCCHI.

Kak cnenyeT u3 rpadukoB, mpeACcTaBIeHHbIX HAa PucyHke 3, MbIIeNPOHUIIAEMOCTh
o0enx TKaHel MpUOIUZUTENIHHO OJMHAKOBA, W Pa3HMIIA B POCTE €€ IMoKa3arejed co
CHIDKEHMEM MacChl TKaHEW pa3juvaeTcsi HECYIIeCTBEHHO. B To e Bpems, poct
MBUICTPOHUIIAEMOCTH € TIOTEpPEN MacChl TKaHEH B pe3yJbTaTe €€ UCTUPAEMOCTH BEChbMa
cymectBeHeH (0T 27 /M2 Ipy NOBEPXHOCTHOM mtotHocTH Gonee 400 r/m?2, 1o 72 r/M? ipu
IOBEPXHOCTHOM minoTHOCTH Gosee 100 r/m2). IloaydeHHBIE YpaBHEHHUS PEIPECCUH U
K02 PUITMEHTHI TeTEPMUHAIIUNA CBUIETEIHCTBYET O HAJTMYUH CUILHOW 0OpaTHOU CBSI3U
MEXK]ly MbUICHIPOHUIIAEMOCTbI0O H MOTEpEe Macchl TKaHU, MNPONOPLIMOHAIBHOM
KOJINYECTBY LIUKJIOB €€ UCTUPAHUSI.

BonozamuTHeie  CBOMCTBAa  CHEUOACKAbl, B OCHOBHOM, ONPEACIISIOTCS
TUTPOCKONMUYHOCTHIO U BOJIOYTIOPHOCTHIO TKAHHU.
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S y =0,0141x+0,76

0 R?=0,9521
00O
0 50 100 150 200 250 300 350 400 450
MosepxHOCTHaA NAOTHOCTb, /M2
< TkaHb lopmsoHT O TkKaHb WWaxtep
Pucynox 4 — 3aBUCMMOCTh HM3MEHEHHS YPOBHS TMIPOCKONMHYHOCTH TKaHEU

«l"opuzoHT» M «lllaxTep» OT MoTEepH €€ MACCHI.

['UrpoCKONMYHOCTh TKAHEW XapaKTepU3yeT UX CIIOCOOHOCTH IMOTJIOMIATh BOJISHBIE
nmapbl U3 OKpPYXKalIIEHd cpelnbl M OTAaBaThb WX NpPHU BhICylIMBaHUU. McciaemoBanue
npoiieccoB Biarootnauu (%) mokasano, 4TO y TKaHEH ¢ CUHTETUYECKUMH BOJIOKHAMU
MOKA3aTEeJU BBIIIE, YEM y TKAHEH U3 HATypaJbHBIX BOJIOKOH. Y HCCIIEIOBAHHBIX TKAaHEU
TUTPOCKOMUYHOCTD Kosebsercs ot 1,914 no 1,59 (M=1,77) ans TkaHei U3 HATypaibHBIX
BOJIOKOH 1 OT 1,99 5o 1,1 (M= 1,54) nns cMemaHHbIX TKaHeH. [{1s cMeImaHHbIX TKaHEH
Biarootaada kojeoaercs ot 10,4 no 19,5 (M=15,3), a ans HaTypanbHbIXx — oT 11,4 10
13,4 (M=12,2).

BoaoynopHocTh onpenesnseTr BOJ03alIUTHbIE CBOMCTBA TKaHU. YeM OHa BBIILIE, TEM
BBIIIIE BOJO3ALIUTHBIE CBOMCTBA crenojexkabl. Kak mOKa3bIBalOT pe3yibTaThl
HCCIICIOBAHNM, NpHUBEAcHHbIE Ha PucyHkax 4 wu 5, mMeercs cuibHas npsMas
3aBUCUMOCTh MEXIY CTEMEHbIO M3HOCA TKAaHU U MOKA3aTEIsIMU BOJO3aLUIUTHBIX CBOMCTB
Tkanu. Kak crnenyer w3 rpadukoB, BOJO3AIIUTHBIE CBOMCTBA 00€UMX TKaHEU
MpUOJIM3UTENBHO OJIMHAKOBA, U PA3HUIIA B POCTE €€ MOKa3aTeNe CO CHUKEHUEM MacChl
TKaHEN HECYIIECTBECHHA.

250 y=0,5848x - 8,9256
500 R? = 0,9891

150

34,67 160,8
100

y =0,4673x + 11,477
R?=0,9877

50 100 150 200 250 300 350 400 450
MoBepXHOCTHAA NAOTHOCTb, I/ m?

BopoynopHOCTb, MM.BOA,.CT.
(O]
o

< TkaHb lopusoHT O TkaHb Laxtep

PucyHok 5 — 3aBUCHMOCTb H3MEHEHHUS YPOBHS BOJIOYIIOPHOCTH TKaHU «[ Opru30HT»
OT IIOTEPU €€ MACCBL.
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[Tpo4HOCTH TKAHKW HA Pa3pbiB M Pa3aup, KaK MPABUJIO, OMPEACISIOTCS IO JBYM
napamMmeTpam — 10 OCHOBE U yTKY (PucyHok 6 u 7).

- 1200
g 1000 y= 2'2972)( +59,921 © Pa3spblBHaA Harpyska
% 800 R®=0,987 OcHoBa
2 600 O Pa3pbiBHaA Harpy3ka, H
S YTOK
T 400 y=1,6169%x+ 75,165
i R2=09681 —— InHeliHas (Pa3pbiBHasA
& 200 1 Har 0]
) py3Ka OcHoBa)
a
oo —— /InHelHas (Pa3pbiBHas
0 100 200 300 400 500 Harpy3ka, H YToK)
MoBepxHOCTHaA NAIOTHOCTb, r/m?
Pucynok 6 — 3aBUCHMMOCTH BENWYMHBI PAa3pbIBHOM HATPY3KH CHEIOEHKIbI

IAXTEPCKOM U3 TKaHU «['OpU30HT» OT IMOTEPHU €€ MACCHI.

2000

PaspbiBHaA Harpyska, H

1500

1000

y = 3,898x + 200,63
R*=0,9551

<
<

< Pa3pblBHaA Harpyska
OcHoBa

O Pa3spbiBHaA Harpys3ka, H
YTOK

500 y =1,9006x + 97,821 —— InHeinHas (PaspbliBHas
R?=0,9551 Harpyska OcHoBa)
00 —— /InHeiHan (Pa3pbiBHas
0 100 200 300 400 500 Harpyska, H YToK)
MoBepxHOCTHaA NNIOTHOCTb, I/ m?
PI/ICYHOK 7 — 3aBUCUMOCTH BEJIUYUHBI paBPBIBHOﬁ HAarpy3kKu CICHOACKIbI

maxtepckon n3 Tkanu «lllaxTep» oT moTepu ee Macchl.

0
o O o O

= N W D U O N
o O O

Paspgupatowasn Harpyska, H
o

o
o 0O

y=0,1546x+5,6194
R?=0,9762

<

y =0,1338x + 4,8645
R?=0,9762

100 200 300 400

MoBepXHOCTHAA NAOTHOCTb, I/ m?

500

< Paspuparowana Harpyska
no ocHoBe

O Pa3pguparowana Harpyska
no yTKy
—— /InHenHan (Pasgupatowas
Harpyska no ocHose)

—— /InHeiHan (Pasaunpatowas
HarpysKa no yTky)

Pucynox 8 — 3aBUCHMOCTh BEIMYHMHBI Pa3IUPAIOLIEH HArpy3Kd CHEIOAEKIbI
IAXTEPCKOM M3 TKaHU «['OpH30HT» OT MOTEPHU €€ MaCCHI.
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160
T
g 140 V=0,825x¥13,529 ¢ Pasaupatouias Harpyska no
9 120 R2=0,9654 < AnpatoLy py
2 100 ocHose, H
2
= 80 O Pasaupatowasn Harpyska no
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g 60 yTKY, H
8 40 y=0,1718x + 7,1512 NunHeinHas (Pasaunpatowan
% 20 R2=0,9654 Harpyska rno ocHose, H)
& o0 JNuHeiiHan (Pasgupatoluan

0 100 200 300 400 500 Harpyska no yTky, H)

MoBepXxHOCTHaA NAOTHOCTb, r/m?

Pucynok 9 — 3aBUCHMOCTh BETMYMHBI pPa3AUpArONIed HArpy3KH CHEIOECHKIbI
maxrtepckor u3 Tkanu «llaxrep» oT morepu ee maccel.

Kak mnoka3pIBalOT pe3yibTaTbl HCCIEIOBAHUN, HWMEETCS CUJbHAsg IpsMas
3aBUCHUMOCTh MEXKJy CTENEHbI0 HM3HOCA TKAHU U €€ MPOYHOCTHBIMHU MOKA3aTEIISIMH.
KoaddurmenT koppensiiuu Bo Bcex MPOBEACHHBIX HccaenoBaHusaX mpessimaeT 90%.

[Ipu »sKcmyaTanMd CHEUOACKIbl B IIAXTHBIX YCJIOBHUSAX, PaBHOMEPHOE €€
HUCTUPAHHUE IO BCEM €€ MOBEPXHOCTU HEBO3MOXKHO, B CHJIy TOTO, YTO H3HOC HOCHUT
JIOKAJIbHBIA 30HHBIM XapakTep. B CBsI3U ¢ 3TUM, HaMH OBLIO MPOBEACHO HCCIIECIOBaHUE
M3HOCOCTOMKOCTH CIIELIOJICKIbI IIAXTEPCKOM, M3TOTOBJIEHHOW U3 TKaHU «I OpU30HT» NpH
Pa3IMUHBIX YCIOBHUSIX €€ JKCIUTyaTaluuud (MaJIOMOUIHBIE, KPYTOIMAJAIOUIUe IJIaCThI
pPa3IUYHOM MOIIHOCTH, C Pa3IMYHBIM YPOBHEM OOBOJHEHHOCTH U CTEIECHBIO
MexaHu3auun). MccnenoBannsi ”3HOCOCTOMKOCTH TKaHU MPOBOAMIIMCH MO PE3yJIbTaTaM
HOCKH CTEIOJIeXk bl HA MaJOMOIIHBIX TUIaCTax B 00JIACTH KOJIEHA U TIPH paboTe ¢ ormopou
Ha Oe/IpO U TOJICHbD.

Kak cnemyer u3z Pucynka 10, mpu paGoTe Ha MajJOMOIIHBIX IJIaCTaxX, M3HOC
CHENOEKIbI B 00JacTH KojieH (psan 1) Oosiee MHTEHCHBEH, 4eM B oOJacTu Oenpa u
rojieau (psig 2), 4TO BBI3BAHO, B OCHOBHOM, paclipe/ieJIeHHeM JaBJICHUs] MacChl Tea Ha
pa3JIMYHbIC TJIOIIAIN IIOBEPXHOCTHU CIIETI0ICK/IbI.

v
U O
o O
D
o
~N

407 g y = -52,474x + 472,12
TSN 366,3 R =0,9416

350 374,44 321,53

300 325,6 s

250 264,55 \l\l 216,78

200 187,20 R : 158,73 ¢ At

150 ' N—1 ’ W PAs2

= 61,98x + 493,01 ~—
100 . R = 0,9426 97,68 @ )

o T T T T T T T 1
0 1 2 3 4 5 6 7 8

CpOK HOCKM, mecALbl

P
o
o

MoBepXHOCTHaA NIOTHOCTb, r/m?

Pucynok 10 — 3aBHCHMOCTH CTEIICHN M3HOCA CIEIOJICHKIbI IIAXTEPCKON U3 TKaHH
«["opu3oHT» TpU paboTe Ha MAJIOMOITHBIX IJIACTaX OT CPOKa AKCILIyaTallid B 00JIACTH
KOJIeH, Oeipa v TOJICHH.
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HccnenoBanusiMu, MNPOBEAEHHBIMM B paMKax JUCCEPTALMOHHOM PpabOThI
YCTaHOBJICHO, YTO B 3aBHUCHUMOCTH OT MOIIHOCTH IIJJACTOB M MO3bI pPabOTaloLIero,
Harpy3Kka Ha KoJIeHHBIN cycTaB konebnercs ot 14,38 kr no 31,32-33,35 xr. [Ipu paborte
C ONOpo# Ha Oellpo U roJIeHb, CTENEHb U3HOCA CIELOAEKIbl HUKE. DTO CBA3AHO C TEM,
YTO XOTS Harpy3ka Ha OeJjpo U roJIeHb BHIIIIE, YEM Ha KOJICHHBIN cycTaB (50,42-57,14 kr),
HO IUIOIIAb COIPUKOCHOBEHUS C MOBEPXHOCTHIO MOUBBI 6oubie (0T 38 10 52 cm?). Kak
MIOKAa3bIBAIOT PE3YyJIbTaThl HCCIEAOBAHHMI, MMEETCA CUiIbHAs OOpaTHas 3aBUCHMOCTH
MEXKy CTENEHBIO U3HOCA TKAHU U CPOKAMM €€ IKCILTyaTalluH.

C uenpl0 MPOBENECHUS] KOMIUIEKCHOW OLEHKH, PACCUMTHIBAIIMCH HHTErPAJIbHBIN
KOMILUIEKCHBIN MOKa3aTelb TKAHEW ISl KOCTIOMOB IIaXTepckux. OHU ONpeneisianuch 1o
TPEM TKaHSIM [0 KPUTEPHUSM OLIEHKH MaTEpUajoB, IMOJYYECHHBIM II0 PE3yJbTaTaMm
1a60paTOPHBIX UCIIBITAHUM TKaHEH B paMKax HacTosiel padotel. CymMMapHOE 3HaUCHUE
AJIEMEHTa pUCKa (MHAEKC pPHUCKAa) MO KaXIOoMy M3 IoKaszareneil (N) ompenensuics 1o
KpurepusaM Jlannaca:

Ki:—Zri, (4)

rae. N - YucCjo0 UCIIBITBIBAEMBIX XapPAKTCPUCTHUK CIICLIOACKIBI,
i - TIIOKa3aTeJIM pHCKA, XapaKTCPpHU3YIOIIUE HAACKHOCTh 3alIUTHBIX
XapaKTCPUCTHUK CIICHOACIKIEI.
I[JBI KaXXI0T0 3HAUYCHUA KPHUTCPHUA OIIPCACIIAIICS ITOKA3aTCIb pUCKAa OTACIBHO IIO
KaXXIOMY BUAY TKaHU:

i = Emin) - Eusui. (5)

KomMinekcHast xapakTepucTHKa TKaHU YCTAHOBJIEHA MO CIIEAYIOLIMM MOKa3aTesIM:
pa3pbiBHass Harpy3ka 1mo ocHOBE (Kpuwo) U yTKY (Kpuy), CTOMKOCT K MCTHUPAHHIO IO
MJIOCKOCTH cepolnHeNnbHbIM CyKHOM (K,), paznupatomas Harpy3ka no ocHOBE (Kpuyo) U
VTKY (Kpmy), Bozayxomnponunaemocts (K;), Bogoynopaocts 10 ctupku (Kgye) 1 mocie
ctupku  (Kgye), meiienponunaeMocts (K;), 9TO Jermo B OCHOBY oOmpesesieHHs
MHTETPAJIbHOTO KOMIUIEKCHOTO Noka3aTesns Juist Tkanen (M) mo gpopmyie:

1

U= (6)

a Kpno - Kpny - Kcu - Kpono - Kpony - Ke - Keoc - Kenc - Kn '’

KoMriekcHast oleHKa, MpoOBEACHHAass 10 TPEM TKaHIM, IIOKaszaja, 4YTO
MHTErPaIbHBIA KOMIUIEKCHBIM IIOKaszaTtenb mii Tkanu «lllaxtep» pasen 1,8-1073
«CopuzonT» - 3,86-10* m «Yromek» - 3,35-10%. UeM MeHBbIIE OTHOCHUTENILHBIN
MoKa3aTellb, TEM HaJeKHee TKaHb. TakuMm 00pa3oM, YCTaHOBJIEHO, YTO HAUXYIIIUMU
nokasatesnsiMu oonanaet Tkanb «lllaxtepy, B 4,7 pa3a nydie Tkanb «['opuzonT» U B 5,4
— «Yromek». MOXHO caenarb BbIBOJ, YTO JJiE OCHOBHOW TKaHU CHELOJEHKIbI
IaXTEPCKON MO BBIIICYKA3aHHBIM KPUTEPHUSIM OLIEHKU dPPEeKTUBHEE NPUMEHSITh TKAaHU
«opu3oHT» U «YTOJEK», YTO MOATBEPKIAET NMPAKTUYECKHUE BBIBOABI MO JIAHHBIM
AKCTIEPUMEHTAIIbHBIX UCCIEAOBAHMIA.

Jliis onpeniesieHusi COOTBETCTBHSI PACUETHBIX JAHHBIX (DAKTHUECKHUM, OIpeIeICHbI
IIPOTHO3HBIE YPOBHU 3KCIUTYyaTallHOHHBIX, TUTUEHUYECKUX W 3AIIUTHBIX IOKa3zaTesein
TKaHel IyTeM NpUMeHeHHs: KpuTepus Ilupcona - xu-kBaapar (x2), HOIYYEHHOTrO MO

bopmyre:
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G =Y paes)”
XZ:Z Vs = Y pacu . (7)
Y pacy

[TonydeHHble 3HAYeHHs ¥, YCTAHABIMBAIONIME BEPOATHOCTh COOTBETCTBHS
pacyeTHBIX  JAHHBIX  (DaKTUUYECKUM, SIBIAIOTCS  JOCTOBEPHBIMHU.  Pe3ynbTaThl
INPOBEACHHBIX HCCIECIOBAHUM IO3BOJISIIOT IPOTHO3UPOBATH AKCIUTYyaTAIMOHHBIE U
TUTMEHUYECKUE CBOMCTBA TKAHEW M CPOKHM MX SKCIUTyaTallMu CHELHOAECKIbl B YCIOBUAX
OOJBIINX MEXaHUYECKUX HArpy30K.

B nstom pasgene «OcHogHble mexHuuecKue mpebo8aHUus K CHeyooexHcoe
waxmepos. Buedpenue u obocrnosanue sghghexmusnocmu pezyromamos pabomoly. Ha
OCHOBAaHWW IPOBEICHHBIX WCCICAOBAHUM  DKCIUIyaTAlMOHHBIX, 3allUTHBIX H
TUTUCHUYECKUX CBOMCTB CIIECHOAEKAbl IMIAXTEPCKOM M €€ TEXHUKO-3KOHOMHYECKOU
OIICHKH OIpEJEJIEH aCCOPTUMEHT TKAaHEH, KOTOphIE MOTYT ObITb PEKOMEHAOBAHBI JIJIs
M3TOTOBJICHUSI IIAXTEPCKOU CIEIOJICkK/Ibl, YCTAHOBJICHbI TEXHUUYECKHUE TpPEOOBaHUS K
HHUM U TIOPSAJIOK PAIMOHAIBHOTO MPUMEHEHUS CIICIIOACHKIbI.

Pa3paboTtansl  HOBBIE TMOJAXOJIBl B  HCCIEIOBAaHUU  AKCILTyaTallMOHHBIX
XapaKTEPUCTUK TKaHEH. B COOTBETCTBUM C TEXHUYECKUM 33JaHUEM, COTJIACOBAHHBIM U
YTBEP)KJICHHBIM B YCTAHOBJICHHOM IOPSIIKE, pa3pabOTaH W HM3TOTOBJIEH NMPUOOp AJis
UCTHpaHus TKaHel 1o Oonbmioi miockoctu ([TNUT), mpencraBnennsiii Ha Pucynke 11 u
METOJIMKA UCTIBITAHUN TKAHEN HA CTOMKOCTb K UCTUPAHUIO, YTO IIO3BOJIIET OLICHUTH CTEIICHD
M3MEHEHUS SKCIUTYaTallMOHHbBIX U THTUEHUYECKUX XaPAaKTEPUCTUK CIIEHOACHKIbI B 3aBUCIMOCTU
OT YCJIOBUHM ee IKCIUTyataiu. PazpaboTaHa MHCTpYKIMS 1O dKciutyatarmu mpudopa [TUT,
nporpaMma U METOAMKa aTTecTalliy Mpuoopa, Mo KOTOPOil OHA U MPOBEICHA.

7
S ST

""l,'{l'nl-jv

)

;

Pricynok 11 — Cxema nprioopa 1711 HCIIbITaH|H TKaH! Ha CTOMKOCTh K uctrpanuio (ITUT).

-
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Ha  ocHoBanumum  pe3yiapbTaTOB  HWCCAEAOBaHWMN B JIAOOPATOPHBIX U
MPOM3BOJCTBEHHBIX YCJIOBHUSX KOMIUIEKCA CBOMCTB TKAHEW, MNPEAHA3HAYCHHBIX IS
M3TOTOBJICHHS CIIEHOJEKAbl IIAXTEPCKOM, IMPOBENECHA €€ TEXHUKO-DKOHOMHYECKAs
orneHKa. [IpOTHO3HBI JKOHOMHYECKHU OS(PPEKT OT BHEIPEHUS CHEIOACKIBI Ion
onpenensu 1mo GopmyIe:

Oon=lls + Cy, (8)
rae: /s - TONOJHUTENbHBIN 00bEM YHCTOM MPOIYKLHUHU 33 CUET COKPALIEHUS ITOTEPD
pabodero BpeMeHH u3-3a 00JIe3HEH,
Cy - I3BMEHEHHUE YIAEIbHOW CTOUMOCTH CIELOAEHKBI.

[IpoBeneHHBIN pacdeT BHEIPESHUS CIEIIOCHKIBI ISl TOPHOPAOOUIHX MaJTOMOITHBIX
IJIACTOB IO TIOKA3aTeNsIM YacTOThl 3a00JIEBAEMOCTH MPOCTYAHBIMH OOJIC3HSIMU U
MAOJCPMUTAMH TTOKA3bIBAET COIHMAIBHO-DKOHOMHYECKYI0 3HAYUMOCTh TPHUMEHEHUS
CPEICTB WHAWBHUAYAJIbHOW 3alUTBl HAa TMPEANPUITHIX YTOJbHON MPOMBIITUICHHOCTH.
DxoHOMUYECKHH A3(DPEKT I OTpACIU MPU MTOJIHOM 00BEME BHEIPEHUS CIISIIOACHKTBI JITISI
TOPHOPAOOYHUX MAJIOMOIIHBIX IIJIACTOB COCTABUT OoJjiee 25 MITH. pyo.

BbIBO/IbI

HuccepTanus sBISE€TCS 3aKOHUYEHHON HAy4YHO-HCCIEAOBATENIbCKOM pabOTOM, B
KOTOPOH JTaHO HOBOE PEIIICHHUE aKTyaIbHOW HAYYHOU 3a/a4i 0O0OCHOBAHME MapaMeTPOB
M3HOCOCTOMKOCTH IIAXTEPCKOM CIELIOAEKIbl B 3aBUCHUMOCTH OT YCIOBHH €€
AKCIUTyaTallu, MyTeM yCTAaHOBJIEHHUS 3aKOHOMEPHOCTEN BiusaHMs KoMmiuiekca OBIID na
BEJIMYMHY CHIKECHUS 3allUTHBIX, SKCIUIyaTallMOHHBIX W TUTHMEHUYECKHUX CBOWCTB
CITELIOJAEHKIBI.

OCHOBHBIE BBIBOJIbI, HAYUYHBIEC U MPAKTUYECKHUE PE3YJIbTATHI PAOOTHI:

1. BeinonHeH aHanu3 U cpopmupoBana HoMmeHknatypa OBII® maxtHo# cpensl,
BO3JCHCTBHE KOTOPBIX MOYKET PETYIMPOBATHCS crnenonexkaou. IlyreM kiactepHOro
aHanu3a ycraHoBiyieHa cteneHb BiausHUS OBII® Ha anatomo-tonorpaduyeckue 30HbI
TeJla IIaXTEPOB IO MOKA3aTENsIM MHUKPOTPAaBM M IHOAEPMUTOB B 3aBUCHMOCTH OT
pabouux 103, OOYCJOBJIEHHBIX TOPHO-T€OJIOTMYECKUMU H TOPHOTEXHUYECKUMU
YCJIOBUSIMH.

2. Pa3zpaboTana MeTo10I0THSI KOMIUJICKCHOM OLIEHKH 3(P(HEKTUBHOCTH TKaHEH
JUI  CIIEHOJNEXKJbl IIAXTEPOB HA OCHOBE YCTAHOBIICHUSI 3aKOHOMEPHOCTEW pHCKa
nmopakeHuss ropHopabounx OBII®, 4To MO3BOISET OICHHUTH HAIACKHOCTH 3aIUTHI
KaXJOM OIPENEIICHHOW 30HbI M CYMMBI 3allMThl Pa3JIMYHBIX 30H. MojenupoBaHue
3aBucuMocTel Mexay ypoBHsAMu OBII®, peiicTByronMmu Ha maxrtepa A0 W IOCIE
3aIIUTHl CIEHOACKION, OLUEHUBAEMBIX IO BEIMYMHE CYMMApHOTO 3HAYCHHS PHUCKA,
ONPEAETSAIONIETO BEPOSITHOCTh IOJYYEHUS MHUKPOTPABMbl WM  THOJCPMUTOB,
BBITMIOJIHEHO € UCTIOJIb30BAHUEM KOPPESALMOHHOTO U MHOTO(AKTOPHOT'O PErPECCUOHHOTO
aHanu3a.

3. Pa3pabotana wuepapxusi 3alllUTHBIX CBOMCTB CHEHOACKIbl IIAXTEPOB,
NO3BOJIAIOIIAsl JAETAIU3UPOBATH IOCIEA0BATEIBHOCTh MPOBEICHHUS HMX KOMIUIEKCHOU
OLICHKH.
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4. VccnenoBaHa MpPOAOTAKUTEILHOCTh MEXAaHMYECKUX BO3JIEUCTBUM HaA TENO
IaXTEPOB OCHOBHBIX Tpodeccwii B 3aBUCUMOCTH OT MOIIHOCTH TUTacTa |
OTHOCHUTEILHOTO BPEMEHHU paOOThI B BHIHYKJICHHBIX pabOUnX 1M0O3aX

5. OnpeniesicHbI TOBEPUTETbHBIC TPAHUIIBI CPETHEH BETMIHHBI Macchl TKaHeH (My)
B T'€HEPAJIbHON COBOKYIHOCTH, BBIXOJl 3a MPEIEbl, KOTOPHIX BCIEICTBUE CIy4YailHBIX
KOJe0aHU UMEeeT HE3HAYUTEIbHYI0 BEPOSATHOCTh. Y CTAHOBJIEHO, YTO C BEPOSITHOCTHIO
0e30mmn004YHOro mporuoza p=95% wmacca TKaHU B TE€HEPAIbHOW COBOKYIMHOCTH HE
npesbimacT 424,82 1. u He HUke 424,42 1., nipu p=99% - 425,32 u 424,28, a nipu
p=99,9% - 425,52 r. u 424,08 T. COOTBETCTBEHHO.

6. Pacder BenMurHBI U3HOCA TKAHEHN MOKa3aJl, YTO NOTEPS IJIOTHOCTH TKaHEU
nocie 6000 ukiioB cocraBuia 77-78,9 %. Hapacranue nmporieHTa n3Hoca oObICHSIETCS,
M3HOCOM CTPYKTYpbl TKaHU, CHUKEHHEM MAacCOBOM A0ju nponuTku. KosdduumeHt
nerepMuHanuu 1o TkaHu «I'opuzonT» R* =0,9647, no tkanu «IlaxTep» R*=0,9677, uto
CBUJIETEIBCTBYET O CUJIbHOM CBS3U MEXIY 0a30BOM MEPEMEHHON U 3aBUCUMBIMU OT HEE
MePEMEHHBIMH.

7. Tlomy4yeHsl ypaBHEHUS PETPECCUU, OIMUCHIBAIOIINE 3aBUCUMOCTh H3MEHEHUS
BEJIMYUH  TBUICIPOHUIIAEMOCTH,  BO3AYXONPOHUIIAEMOCTH,  TUTPOCKOMUYHOCTH,
BOJIOYTMIOPHOCTH, Pa3pbIBHOM M pa3auparoliedl Harpy3Kd TKaHU OT CTEIEHU €€
HUCTUPAEMOCTH, BBIPAXKEHHOM TOKA3aTEIsIMA IMOBEPXHOCTHOM IUIOTHOCTA TKAaHM.
Kosddumment xoppensiiiuu  npesbimatoT 90 %, 4TO CBUAETENHCTBYET O HAIMYUU
CUJILHOM CBSI3U MEXKy 0a30BbIM U NIEPEMEHHBIMH IMOKA3aTEISIMHU.

8. IlporHo3Hble ypOBHU DKCIUTyaTallUOHHBIX, TUTHEHUYECKUX U 3aIlIUTHBIX
[OKa3zaTejaed TKaHEW, IIOJy4YEeHHbIE INyTeM NpuMeHeHus Kpurepus I[lupcona,
YCTaHABJIMBAIOIINE BEPOSITHOCTh COOTBETCTBUS PACUETHBIX JAHHBIX C (PAaKTUUYECKUMH,
MO3BOJIMJIA TIPOTHO3UPOBATh M3MEHEHUE CBOMCTB TKaHEW B 3aBUCHUMOCTH OT CPOKOB
AKCIUTYaTalluK CIEOACHK bl B YCIOBUSIX OOJBIINX MEXAaHUYECKUX HATrPY30K.

9.Ha ocHOBaHMM TIPOBENEHHBIX  HCCIICJOBAaHWMA  OIpenesieH  MOPSAOK
pPallMOHAJIBHOTO MPUMEHEHUS CHELOACK bl IIaXTEPCKOM, YTO MO3BOJMIO YCTaHOBUTh
OCHOBHBIE TEXHHUYECKHE TPEOOBaHUS K HEHM i1 MaJOMOIIHBIX M KPYTOIAJIaroInX
TIJIACTOB.

10.  Pa3zpabotan u u3rorosien npubop [IUT, npeaHasHaueHHBINA 11 UCTIHITAHUS
TKaHEW Ha CTOMKOCTh K MCTUPAHUIO W TO3BOJSIIOLIMM OLICHUTHh CTENEHb W3MEHEHUS
AKCILTYaTallMOHHBIX U TUTUEHUYECKUX XAPAKTEPUCTHK CIELIONIEKbI, B 3aBUCUMOCTH OT CPOKOB
€€ IKCIUTyaTally, UHCTPYKIMS TI0 €0 3KCILTyaTalluK, TporpaMMa U METOIMKA aTTeCTalUu.

11. DOxoHomuueckuii 3PGEKT, paCCUUTAHHBIM TIO TOKa3aTeasiM YacTOThI
320071€Ba€MOCTH MPOCTYTHBIMU OOJIC3HSIMHU M TTHOJIEPMUTAMU ISl OTPACITH TPU TTOJTHOM
o0beMe BHEAPEHUSI CIIEIOICK/IbI IS TOPHOPAOOUYUX TOHKUX TIJIACTOB COCTABUT Ooiee 25
MJIH. PYO.
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