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OBILIAA XAPAKTEPUCTHUKA PABOTbBI

AKTYaJIbHOCTH Pa0oThI. 3a MOCIEAHUE TOJIbI B HALLIEH CTpaHE 3Ha-
YUTEJIIBHO BO3POCIO MOTpeOIeHNE Msica U MSICHBIX poaykToB. Ho Tak kak
COBPEMEHHOE CEJIbCKOE XO3SIIICTBO, B YACTHOCTH KUBOTHOBOJICTBO, UCIIBI-
THIBA€T TPYAHOCTH Pa3BUTHs, TO M B MscomepepadbaThIBaIONIel oTpaciu
BO3HUKAIOT CEPbE3HBIC MPOOJIEMBI C )KUBOTHBIM ChIPbEM. DTO HE MOXKET HE
CKa3aThCsl HA KAYECTBE MSICHOW MPOAYKIMH, BBITYCKAEMOM MpPEIIPUITHS-
Mu. O4YeHb 4acTo, CTapasCh NOJYUYUTh NPOLYKT C HU3KON CEOECTOMMOCTBIO
U YJIOBJIETBOPUTEIBHBIMU MNOTPEOUTEILCKUMHU XAPAKTEPUCTUKAMU (BKYC,
L[BET, ApOMAaT, CPOKH XPAHEHMSI), IPOU3BOJIUTEIN HAYMHAIOT HUCIOJb30BATh
B peLENTypax HEKaYeCTBEHHOE MSICHOE ChIPbE (IJIUTENbHBIX CPOKOB XOJIO-
JUIBHOTO XPAaHEHUs) WM BOBCE MPOU3BOIUTH YACTUYHYIO 3aMEHY MSCHOTO
CBIPbSl KOMIUIEKCHBIMUA CMECSMHU C UCHOJIb30BAaHUEM COU U )KMBOTHBIX O€JI-
koB. [Ipu 3TOM npousBouTENs HAYMHAET 3a0BIBATH O BAXKHOM POJIM CaMOit
MBIIIIEYHOUN TKaHH.

Bonbmioil Bkinaa B pa3pabOTKy METOIWYECKUX OCHOB M MPOOJIEMBI
UCCJIEJOBaHMSI MBIIIEUHBIX CTPYKTYp, NUIIEBONH U OMOJIOrMYECKON LEHHO-
CTU MBIIICUHON TKAHH, BHECIM POCCUUCKHUE U 3apyOekHble yueHbie: beno-
ycoB A.A., Bep6osiosuu I1.A., I'ayposun @., XKapunos A.U., XKypapckas
H.K., 3ab6amra A.I'., Kenapsto JIx., Kysneuosa T.I'., Kyapsmos JI.C.,
[Mucmenckas B.H., [Tepyriy M., ConosseB B.U., XBouist C.1., Danchev S.,
Kuschfeld R., Hofmann K., Prandl O. u apyrue. B ux paborax moka3aHo
BBICOKOE 3HAYEHUE MBILIEYHOTO TKAaHU JJI YeJIOBEKa, pa3padoTaHbl METO-
JIbI BBISIBIICHUS (hanmbcuUKauyd MPOIyKIIMUA, HECOOTBETCTBUS HOPMATHB-
HBIM JOKYMEHTaM.

MpimieyHasi TKaHb — BajKHEHIIIas W3 THCTOJIOTMYSCKUX TKaHEH, 00-
pPa3yroLIKUX MACO KakK IUILIEBOM NPOAYKT. be3 MbIIIEYHON TKaHU IpEICTaB-
JIEHUE O MSCE HEMBICIMMO. MSCO CIyKHUT MCTOYHUKOM IOJHOLICHHBIX
OENKOB, JKUpa, MUHEPAIbHBIX M DKCTPAKTUBHBIX BEIIECTB, HEKOTOPHIX BU-
TaMUHOB, TOTPEOJICHHE KOTOPBIX SIBISIETCS HEOOXOAMMBIM JIJIi HOPMallb-
HOTO (PYHKLIMOHUPOBAHUS OPraHU3Ma.

B cBsi3u ¢ 3THM crietyeT npu3HaTh HEOOXOAUMBIM pa3padoTaTh OOBEK-
TUBHBIA KOMIUIEKC METOJOB MO OMPEAENICHUIO COJIEPKaHUs MBIIICYHON
TKaHU B MSICHOM CBIPb€ U TOTOBOM MPOAYKIIUH.

Haunbosiee mepcrneKTUBHBIM JI ONpPENESICHUs MbIIIEYHOW TKaHU B
MSICE€ M MSICONPOAYKTAX SIBISIETCS TMCTOXUMHYECKUI METOJ] B COUETAHUH C
MOpP(HOMETPUYECKUM aHAIM30M, KOTOpPbIE MO3BOJAT OOBEAUHUTH U TUCTO-
JIOTUYECKUNA U XUMHUYECKHE METOJbI JJIsi KOJMYECTBEHHOTO BBISBICHUS
YKUBOTHBIX O€JIKOB M MBIIIICYHON TKAHH B MSCHOM CHIPhE€ M TOTOBOM MPO-

JTYKIUU.



Heab u 3apaun ucciaenoBanms. Llenpro quccepTaliuOHHONW PabOTHI
SBJISIIACh pa3padOTKa KOJIMYECTBEHHOTO METOJIa ONMpPEIeNICHUs] MBIIIICUHON
TKaHU B MSCHOM ChIPb€ U BbIpa0aThIBAEMOI U3 HETO MPOIYKIIMK Ha OCHOBE
UX KOMIUIEKCHOTO HCCIIEIOBAaHUS XMMHUYECKUMU U MUKPOCTPYKTYPHBIMU
METOJIAMH, a TaK K€ CO3/JaHUE KOJWYECTBCHHOM T'MCTOJOTMYECKON METO-
JUKH OTIPEIEICHUS KUBOTHBIX KOMIIOHEHTOB C IMIOMOIIIBIO MOphoMETpHYe-
CKOTO aHaJIH3a.

B cooTBeTcTBHM C MOCTaBIICHHOHW IEIBIO0 PEIIAH CIICTYIONIHE OC-
HOBHBIC 3a]a9H:

— pa3paboTaTh KOHTPOJIBHYIO MOJEIBbHYIO MSICHYI) CHCTEMY U H3Y-
YUTH €€ MOP(HOMETPUUECKUE U XUMUUECKHUE TTOKa3aTeNu;

— pa3paboTaTh METO/I MOATOTOBKU FUCTOJIOTUYECKHUX MPENapaToB sl
MUKPOCTPYKTYPHBIX UCCJICIOBAHUIA;

— pa3paboTaTh METOJUKY MHUKPOCTPYKTYPHOT'O BBISIBJICHHS MHUOTJIO-
OvHa B COMAaTUYECKON MBIIIIEUHON TKaHU U MPOBECTH CPABHUTEIIHHBIN aHa-
JIN3 €ro COACPIKAHUA B CHIPhE U TOTOBBIX MPOAYKTAX;

— OMNPENEIUTh COCTAaB PA3UYHBIX BUJOB MSICHBIX MPOJYKTOB MOP-
bOMETPUIESCKIMHU U XUMHIECKIMHU METOJIAMU;

— pa3paboTaTh TUCTOJOTHUYCCKHI METOJ KOJWYECTBEHHOTO OIpeje-
JICHUSI MBIIIEYHOW TKAHU B MSCHOM CHIPhE U TOTOBBIX MPOJYKTaX, MPOBEC-
TH €T0 aJalTalldio Ha TPYIIax MPOAYKTOB U ONMPEIACTUTh YKOHOMUIECKYIO
3 PEeKTUBHOCTD €ro MPUMEHEHHS.

Hayuynasi HoBH3HA paOOTHI COCTOWT B CIICAYIOIICM.

Omnpenenenbl 0COOEHHOCTH (HOPMBI YACTHUI] MAPKUPYIOIIMX MHUOTJIO-
OWH B MPOAYKTaX C BUIUMOM MBIIIEUHON CTPYKTYpO#l (TaOYKu, TpaHyJIbl)
U JUIS SMYJIBTMPOBAHHBIX MSICHBIX TPOJIYKTOB (3BE30UYKH, WUTOJIOYKH).
YcoBepieHCTBOBaHA METO/IMKA 00paOOTKH TMCTOJIOTMYECKUX MPETapaToB
3a CUeT OKpacKH peakTuBOM bysHa Jj1s1 BBISIBIIEHUS MHOTJIOOMHA B COMATH-
YECKOM MBILIEYHOU TKaHU.

JIJisi 3aMOPOKEHHOTO MsiCa YCTaHOBJICH BBIXOJ MHUOTJIOOMHA uepes
CapKOJIEMMY M3 MBIIIICYHOTO BOJIOKHA B MEKKJIETOYHOE MPOCTPAHCTBO, YTO
CBUJIETEIBCTBYET O MEPBUYHOM HAPYIIEHWU KJIETOYHON MemOpaHsbl. JlaH-
Has 3aBHCHUMOCTH BBIXOJIa MHOTJIOOHMHA B 3aMOPOKEHHOM MSICE, TIO3BOJISCT
OTIPEICTUTh PAa3INYHOC TEPMHUUECKOE COCTOSTHHE MscCa, a TaK JK€ Ha paHHUX
CTaJMSIX MMPOM3BOCTBA OTICIUTH 3aMOPOKEHHOE MSICO OT OXJIAXKICHHOTO.

IIpakTHyeckas 3HaYMMOCTh Pa3paboTaHa THCTOIOTHYECKAs METO-
JTMKa KOJIMYECTBEHHOTO OMPENEICHUSI COACPKAHUS MBIIIICYHON TKAHHU B
MSICHBIX MOJTy(pabprkaTax v MPOIyKTax U3 Msca.

Pazpaboran Meron ¢uxcaruu marepuana Juisi MUKPOCTPYKTYPHBIX
WCCJICIOBAHUM, TIO3BOJISIFOIINI COKPATUTh BpeMsi 00paOOTKHU U CYIIECTBEH-
HO YJIYUIIUTh KA4ECTBO MOTYy4aeMbIX TUCTOJIOTHYECKUX MPENapaToB.



Co3znan MeTo/ OKpacKu MpenaparoB s MOJy4YeHHUs] MaKCUMAJIbHOTO
KOHTpacTa NpH BBISIBICHUH MHUOTJIOOMHA B MBIIIEYHON TKAHW U MSICHBIX
MPOTYKTaX.

Pa3paborana metoauka nepeBojia U3 0OOBEMHBIX MPOLEHTOB B Mac-
COBYIO JIOJIFO KOJIMYECTBA MBIIIEYHOU, COCTUHUTEIHLHON U KUPOBON TKaHHU,
a Tak K€ JPYTruX KOMIIOHEHTOB BXOJAIIMX B MPOAYKT MO KOMIUIEKCY JTaH-
HBIX MOP(OMETPUUYECKOTO aHaih3a COBMECTHO C COJACpXaHHEM BJard u
KHUpa.

DOxoHoMuueckass d(PPEKTUBHOCTh MPUMEHEHUS THCTOJIOTHYECKOTO
METOJIa KOJIMYECTBEHHOI'O OMNpPEEICHUS COJICPKAHUSI MBIIIIEYHON TKaHU B
MSCHOM ChIpbe, MonaydadpuKaTax U TOTOBBIX MPOAYKTaX W3 Msica COCTaB-
JsieT B cpenneM 82,5 Thic. pyOneit (B nenax 2010 r).

Anpo6anusi pa6oTbl. OCHOBHBIE Pe3yJIbTaThl PA0OTHI OBLIN MPEACTaB-
aeusl Ha 10-i1 (2007), 11-it (2008) u 12-if MeXayHapOJHBIX HAy4HO-
MpaKkTUUECKUX KoH(epeHuusix namstu Bacunus Marseesuua ["'opb6aroBa, Mo-
ckBa, BHUVMII; MexayHapoHbIX HAyYHO-TIPAKTUYECKUX KOH(EPEHIUsX,
Bosrorpaza, 2008, Yrimu, 2008, 2009; VI (2007), VII (2008) u VIII (2009)
MesxyHapoTHBIX HAYYHBIX KOH(EPEHIUSX CTYIECHTOB M MOJIOJBIX YUEHBIX,
Mocksa, MI'VIIb.

Iy6auxanuu. [To Matepuanam auccepramnyu omy6imkoBaHo 16 nmevar-
HBIX pabOT, B TOM UHKCIie 4 CTaThbu B KypHaIax, pekoMeHa0BaHHBIX BAK.

O0bem u cTpykTypa auccepramum. /[uccepramnrionHas pabora co-
CTOMUT W3 BBEJEHHUSA, 0030pa HAYYHO-TEXHUYECKOW JTUTEpaTyphl, XapaKTe-
PUCTUKHA OOBEKTOB M METOJOB MCCIIEIOBAHUS, PE3YJIbTATOB UCCIEAOBAHUS
C UX 00CYXJIEHHUEM, BBIBOJIOB, CITUCKA UCTOYHUKOB UCIOJIb30BAHHOM JIUTE-
paTypsl U nipriioxkeHusi. Pabora uznoxkena Ha 125 cTpaHuIiax MalIMHOIKC-
HOTO TeKCTa, cofepkut 43 pucyHka, 11 tabmui u 2 npunoxenus. budmmo-
rpadus BritoyaeT 137 UCTOUYHUKOB, B TOM yucie 36, MpUHAAJIEKAIINX 3a-
pYOEKHBIM aBTOpPAM.

COJIEP)KAHUE JIUCCEPTAIIMOHHOM PABOTBI

Bo BBeneHuM 000CHOBaHa AKTYyaJIbHOCTh TEMbI JIUCCEPTALMOHHOM
paboThI.

B rnaBe 1 npuBeneH aHAIUTUYECKUM 0030p HAYyYHO-TEXHHMUYECKHX
nyOJuKaluii, MOCBSIICHHBIX BONPOCAM CTPOEHHUS W COCTaBa MBIIIECUYHOMH,
COCIMHUTEIILHON W UPOBOW TKaHEH. YKa3aHbl XapaKTEPUCTUKHU OEJIKOB
MBIILIEYHON TKaHHU, 0oJiee MOJIPOOHO PacCMOTPEHBI OCOOEHHOCTH MHOTIIO-
OMHa W TMpUBEJIEHBl OCHOBHBIE METOJIbI OMpENEICHHUs OCNKOB MBIIIEYHON
TkaHu. OG0CHOBaHA HEOOXOIUMOCTh OoJiee TIIyOOKOTrO MCCIIeI0OBaHUS BO-
IIPOCOB 110 METOJIOJIOTHUH BBISBJICHUS MBIILIEYHON TKAaHU B MSCHOM CBIPBE U



I'OTOBBIX IIPOAYKTAaxX. AHanu3 coCTOSHUS BOIIPOCa IMO3BOJIMII OIIPCACIINTD
Ociab U C(I)OpMYJII/IpOBaTB 3aJa4n UCCICAO0OBaHUA.

I'nasa 2. Opranuszanus 3xcnepumMerTa. O0beKThI 1 METOAbI
HCCJIeI0BAHMS.

[IpoBeneHre nccnenoBaHuid OCYIIECTBIBIIM B HECKOJIBKO 3TarioB B CO-
OTBETCTBHUH CO CXEMOM, MpeJICTaBIeHHON Ha puc. 1. OObeKkTaMu HCCIeI0OBaHUS
SIBJISUTUCH:

- MSICO MITUIIBI MEXAHUYECKON 00BAJIKH;

- OXJIQKJICHHAsl CBUHUHA (BBIPE3Ka);

- OXJI&KJICHHAS TOBSIIMHA (ITOJTYCYXO0KUIbHAS MBIIIIIA), 3aMOPOKEH-
Has CBUHHMHA (JJIMHHEHIIAs MBIIIA CIMHBI); KPOBsSHAsA KoJjibaca; CBUHOE
CYXO0XKHIIbE; CepJIIIE JIa0OPATOPHBIX )KUBOTHBIX (KpbICA);

- nonydadpukaTtel: KOTaeThl «JI» mo TY, kotnersl «CI'» o TV,
koTieTsl «C» mo TY; meneMenu «Y» u3 oTtOopHOM roBsauHbl mo TV,
neasMeHu «K» mo TY, nenbMenu «3» mo TY;

[Tpu BbIIOTHEHNMU PabOTHI UCMOIB30BAIN: CTAHIAPTU30BAHHBIE METOIBI
TUCTOJIOTUYECKOr0 UcclieioBaHus MsCHBIX MpoaykToB — o ['OCT P 51604 —
2000, T'OCT P52480-2005; moMuMoO CTaHAAPTH30BAaHHOTO THCTOJIOTHYE-
CKOTO METOJla MPUMEHSIM TakKe€ XUMHUUYECKHE METOJbl MCCIICIOBAHUS:
maccoBas noiis Biara — mo ['OCT 9793 — 74 | xupa — mo ['OCT 23042 —
86, xnopuna Hatpus — o 'OCT 26186 — 84, aurputa vatpus —nmo ['OCT
8558.1 — 78, 6enka — mo 'OCT 25011 — 81.

N3ydeHune THCTOJIOrMYECKUX MpenapaTtoB U ux QororpadupoBaHue
OCYIIECTBIISUIM Ha CBETOBOM MHuKpockone «Axiolmaiger Al (Carl Zeiss,
['epmanusi) ¢ MOMOIIBIO MOAKIOYCHHONW Buaeokamepnl «AxioCam MRc
5». O6paboTKy M300pakeHHl U MpoBeaeHHE MOPHOMETPUUECKUX HUCCIe-
JIOBAaHUI MPOU3BOAMIA C TPUMEHEHHEM KOMITBIOTEPHON CUCTEMbI aHaIu3a
uzoopaxenuii AxioVision 4.7.1.0, aganTUpOBaHHOM AJI THCTOJOTHYECKUX
VCCIIEIOBAaHUM.

MopdomeTrpruyeckne UCCIeI0BaHUS MPOBOJIUIN B COOTBETCTBUH C
MPUHIUIIAMU CUCTEMHOI'0 KOJHWYECTBEHHOTO aHanu3a. JJis mpoBeneHus
KOJIMYECTBEHHBIX HW3MEPEHUN 3aJaBajyd TapaMeTphl aHaidu3a OOBEKTa
(momazs). IlodydeHHBIE SKCIIEPUMEHTAIbHBIC JaHHbIE 00pabaThIBad C
HCIIOJI30BaHUEM CTAaHJIAPTHBIX MaTEMAaTUYECKUX METOJIOB Ha MEPCOHAIb-
HOM KOMITbIOTE€pPE MIPHU MOMOIIM MPOTPAMMHBIX CPEACTB. Y POBEHB JOBEPH-
TeJbHOU BeposiTHOCTH 0,95 NMpUMEHSIICS NMPU MPOBEPKE CTATUCTUUECKUX
TUIIOTES.



AHanutuueckuil 0030p Hay4YHO-TEXHUYECKOU JIUTEPATYPHI.
Omnpenenenue uenel u 3a7a4 UCCIEIOBAHUS

v

Pa3paboTka KOHTPOIBLHOTO 00pa3iia MOICTHHOM MICHOW CUCTEMBI U

HN3YUCHUEC €€ MOp(i)OMeTpI/I‘ieCKI/IX M XUMHYECKHUX ITOKa3aTeliei
[2,7]

'

Pa3paboTka MeTo/a MOAroTOBKYM TMCTOJIOTMYECKUX IIPENapaToB
JUT1 MUKPOCTPYKTYPHBIX HccienoBanuii [1]

v

Pa3paboTka METOIMKM MUKPOCTPYKTYPHOTO BBISIBIICHUSI MHOTJIOOMHA B
COMAaTHYECKON MBIIIEYHOM TKAaHU U MPOBEJICHNE CPABHUTEIHLHOTO
aHaJIM3a ero COJCPIKaHUs B ChIPhE U TOTOBBIX MPOYyKTax [8]

v

Omnpenenenue cocraBa pa3jaMYHbIX BUJOB
MSICHBIX TPOAYKTOB MOP(HOMETPUYECKIMH U XUMHUECKUMH METOIaMH

[1,2,3,4,5,67]

v

PazpaboTka KOIMYECTBEHHOTO METOA OTIPEICICHUS MBIIICYHON TKAHH
B MSICHOM CBIPb€ U TOTOBBIX NMPOIYKTaX

v

ArmpoOarus pa3paboTaHHOTO METO/1a TP UCCIIEI0OBAHUU
FOTOBOM MPOAYKIIUU

PacueT sxoHOMU4eckoi 3¢h(peKTHBHOCTH PUMEHEHUS
KOJIMYECTBEHHOT'O METO/1a ONPEENIEHUS MBIIIEYHON TKAaHU
B MSICHOM CBIPbE U TOTOBOW MPOTYKIIUU

Puc.1. Cxema npoBeneHus1 UCCIEAOBAHUIN

TUCTOJIOTMUECKHUE UCCIIEIOBAHUS MICHBIX MTPOJIYKTOB;
ONpeeICHuE MacCOBOM 10U BJIAry;

onpeJIeJIeHue MaCCOBOM JI0JIH JKUPA;

oTpe/ieJICHUE MaCCOBOM JIOJTH XJIOpU/Ia HATPHS;
onpeIeJIeHUE MaCCOBOM J10JIM HUTPUTA HATPUS;
oTmpeieJIieHue MacCOBOM 101 Oenka,
Mop(domMeTpuuecKoe uccae10BaHue;

TUCTOXMMHUYECKOE UCCIIEOBAHUE COJIEP KAHUS MUOTJIO-
OuHa.

ONoGaRwWdE




JIJiss TTOJTydeHUsT TOCTOBEPHBIX PE3YJIbTATOB IKCIIEPUMEHTHI MOBTO-
psinu He MeHee 3-X pa3 mpH 3 — 5-KpaTHO#M MOBTOPHOCTH aHATHM30B KaXI0-
ro U3 o0pa3noB MO BCeM U3ydaeMmbIM mapamerpam. C 1eabio coO0IeHUs
PENPE3eHTaTUBHOCTH BBIOOPKH, OTOOP Mp0oO Isl KAYECTBEHHOTO U KOJIHYe-
CTBEHHOTO MUKPOCTPYKTYPHOTO aHAJIM3a TPOBOIIA U3 PAa3HBIX y4aCTKOB
aHaJU3UpPyeMoro oopasiia.

OCHOBHBIE PE3YJIbTATHI UCCJAEJOBAHUN

Pa3paboTka KOHTPOJBHOI0 00pa3ua MoeJIbLHOM MSICHOI CHCTEMBbI H
U3y4YeHHre ee MOP(PpoOMETPHIECCKUX U XUMHUYECKHUX MMOKa3aTesen

[Ipu pa3paboTke KOHTPOJILHOW MSCHOM CHUCTEMBbI ObUIO OTOOpaHO
JIecsiTh 00pa3IoB BBIPE3KU CBUHUHBI uepe3 48 4yacoB mociie yoos U3 pa3HbIX
dbepmepckux xo3aicTB Poccun. Kaxapiii u3 necsatu oOpasiioB MoABEpraiu
JKUJIOBKE. 3aTeM TMOJIy4eHHbIe 00pasilbl MBIIICUYHON, COCAMHUTEIBHOU U
JKAPOBOM TKaHEW B3BELIMBAJIM HAa aHAINTHYECKUX Becax. llocie vero atu
o0pa3Iipl MoMeNai B CTEKISIHHYIO Tapy oobemom 1000 eM® 1 MOJIBEPTaAIIH
W3MENIbYCHUI0 OJICHIAEpPOM 10 KOHCHUCTEeHIMH (apimia. Takyro mporeaypy
MPOJICNIBIBAIIA C KaXAbIM M3 JECATU 00pa3lioB. 3aTeM MOJy4YeHHbIE 00pa3-
bl apiia uccienoBagu Mo MOPHOMETPUUECKHUM U XUMUYECKUM (Macco-
Basl JIOJIS BJIard) IMOKa3aTesIsM.

B pesynpraTe mpoBEeNEHHBIX MOP(YOMETPUUYECKUX HCCIEIOBAHUN
OBLJIO BBISIBJIEHO, YTO BCE JIECSITH 0OPA3IOB MO CBOUM MOP(POMETPUUECKUM
MOKAa3aTeNIIM MPAKTUYECKU CXOKHU, OCHOBHASI YaCTh MX MBIIICUHBIX BOJIO-
KOH TOJIMTOHAIBHOU (DopMmBl. SAnpa oBajgbHOM (OPMBI, XOPOIIO OKpPAIIU-
BAIOTCSl U PACIOJIOKEHBI 10 BCeMy 00BbEeMYy MBIIIEYHOTO BOJOKHA. ['paHu-
IIbI MEXAY OTICIbHBIMA MBIIIEYHBIMU BOJOKHAMHU OTYETJIMBO BBISBIISIIOT-
csi. Tak ke ObUTO YCTaHOBJIEHO, YTO MUHUMAJILHOE COJIEPKAHUE MBIIICY-
HOM TKaHU cojepkayioch B oopasie Ne4 u cocraBuio 75,07 06.%, a mak-
cuMasibHoe B oOpasiie Nel — 80,82 00.%. B cBoto ouepear MUHMMAILHOE U
MaKCHUMaJIbHOE COJICP’)KaHUE COCAMHUTEIBHOW TKAaHU COJEPXkKAIOCh B 00-
pazuax Nel u Ned, u coctaBmiio 12,45 06.% u 16,7 06.%. MunumanbHoe U
MaKCHUMAJIbHOE COJIepKaHUE >KUPOBOM TKaHU ObLIo B oOpasiax NelO — 4,69
00.%, No2 — 8,38 00.%. MccnemoBanuss MaccoOBOM JIOJIM BJIard ITOKa3aliH,
YTO MUHUMAJILHOE COJCpKaHWe HaXOAWIOCh B oOpasiie No7 u COCTaBUIIO
69,8%, a MakcumanbpHOE B oOpasie Ne2 — 70,9%.

JIyist mosrydeHusi KOHTPOJIBHOTO o0pasiia MmojgydeHHbIe dapim mnepe-
MEIIMBAJIA MEXKAY COOOM, U MOJIyYeHHBIM KOHTPOJIbHBIN 00pasel uccieno-



BaJI 110 MOP(HOMETPUUECKUM U XMMUYECKUM (MaccoBast 10JIsl Baru) rmoka-
3aTeIIsIM.

B pesynbTaTe mnpoBeneHHBIX MOP(YOMETPUUYECKUX MCCIEeI0BAHUN
KOHTPOJIbHBIN 00pasel] UMeeT CIIEAYIONINe MOKa3aTen: COACPKAHUE MbI-
meyHou Tkanu — 78,5 00.%, coenuHUTENRHON TKaHU — 14,9 00.%, *Kupo-
BOIl TKaHM — 6,4 00.%. [IpoBeaeHNe XUMIUUECKOTO UCCIIEIOBAHUS BBISIBIIIO,
YTO COZACpIKaHWE BJIard B KOHTPOJIBLHOM 00pa3siie coctarsieT — 70,4%.

Pa3paboTka MeToaa MOATOTOBKH r'HCTOJIOTMYECKHUX NPenapaToB s
MHKPOCTPYKTYPHBIX HCCJIeI0BAHUI

W3 TpaaiWUIMOHHBIX METOMOB (PMKCALlUKM HambOosee LIUPOKO MpUMe-
HUMBIM (PUKCHUPYIOIUM CPEJICTBOM sBIIsieTC popManuH. OgHAKO CilexyeT
INOMHUTH O TOM, YTO 3TOT METOJ JOBOJBHO MPOJOJIKUTENEH: BpeMs (UK-
caly Matepuana B (opMajlHe OT CYTOK JI0 JBYX, 3a 3TO BPEMs B pacTBO-
pax ¢opMaiMHa YaCTUYHO PACTBOPSIOTCS HYKIEHMHOBBIE KUCIOThI, HEKOTO-
pble O€NKHU, TUMHIbI, THAKTUBUPYIOTCS O€IKOBbIE ()YHKIIMOHAJIBLHBIE TPYII-
Ibl. 3aTeM MPOMBIBKA MaTeprajga OT HECKOJIBKHMX 4acoB 0 cyTok. Cie-
QYIOIIMM 3TanoM, KOTOPBIM HEOOXOIUM JJisl OCYIIECTBIIEHUs Ooyee Kaye-
CTBEHHBIX CPE30B HA MUKPOTOME, SIBJISIETCS] PONUTKA PACTBOPOM >KEJIATH-
Ha B Tepmocrtare mpu 35°C, KOTOpas 3aHMMacT OKOJO BOCBMH 4YacoB. U,
HECMOTpsI Ha BCE MOTPAYEHHOE BPEMSI, CPE3bI, NOJIy4aeMble HA MUKPOTOME,
MOTYT OBITh JAOBOJBHO HHM3KOIO KauecTBa. B TOM umMcie KpOIIUTHCS WU
JIOMAaThCsl, @ BO BPEMSI OKpalllMBaHUS TEPSTh CBOIO MEPBOHAYAIbHYIO (POp-
My, YIUIbIBaTh, pa3pyllaThCs, CMOPIIMBATHCS NPHU 3aKIIOUYEHHHM B TIIMLE-
PUH-KEJIATUH. DTO HEPEIKO NPUBOJIUT K HEBO3MOXXHOCTHU MOJTYYEHUS TOJI-
HOILICHHBIX THCTOJIOTMYECKUX IpEenapaToB JUisl JaJdbHEHIIEro HCCIeq0Ba-
HusA. OHOM M3 MPUYMH HU3KOTO KadyecTBa MPENapaToB SBISIETCS UX MOJ-
ChIXaHUE BO BpPEMS NPOIUTKH KEJIATUHOM B TEPMOCTATE, a TaK *Ke& KpH-
CTaJIIM3ALMS BOJBI, OCTABIIEHCS NOCIIE MPOMBIBKHM B TKaHU, IPU OXJIAXKIE-
HUU MaTepuajia B MUKPOTOME.

Jlnst Toro 4toObl cienaTh BO3MOKHBIM MPOBEICHUE CTATUCTUYECKU
JIOCTOBEPHBIX KOJIMYECTBEHHBIX MCCIEIOBAHUNA MSCHBIX MPOIYKTOB, OYEHb
Ba)KHO IMOJYYUTh BHICOKOKAUE€CTBEHHbIE THCTOJIOTMYECKUE MpenapaThl, 4To
HE yJlaeTCi C MOMOILBIO CYUIECTBYIOUIUX TPAJUIIMOHHBIX METOJIOB 00Opa-
00TKH 00pa3IoB.

B cBsizu ¢ aTuM OblIa pazpaboTaHa HoBas MOAUDUKALIUSI METOJIa
¢uKcauu roTOBOT0 TMCTOJIOTMUYECKOTO cpe3a (popMalMHOM, KOTOpas Mo-
3BOJISIET COXPAHUTH ITPU OKPACKE IIEJIOCTHOCTh MOJy4aeMbIX CPE30B.

Monudukanus MeToga cocTouT B ciemyromemM. CHavana ucciemye-
MBIl IPOAYKT PEXYT HA 3aMOPaKUBAIOLLEM MUKPOTOME IIPU TEMIIEPATYPE
-25°C, mony4ast cpe3sl TOMmuHON 20 MKM, KOTOPBIE 3aTeM IMOMEIIAI0T Ha
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npeaMmeTHoe creko. [locie 3Toro mpemnapaTsl BBIHUMAIOT U3 MUKPOTOMA,
BBIKJIQJIBIBAIOT Ha PabO4YMil CTOJ M TMOJIHOCTHIO MOKPBHIBAIOT PacTBOPOM
dbopmaniuna npumepHo Ha 15 — 30 muHyT. @OpMaNUH rOTOBAT, pa3Bels B
cootHomenuu 1:8 (100 ma 37% p-pa popmansaeruna pazpoast B 800 mu
JTUCTUIUIMpOBaHHOW Bozbl). [lpm Takoil KoHUEHTpauuu (opmanuHa a0-
BOJIbHO OBICTPO MPOUCXOIUT (PUKCAIMs cpe3a Ha CTEKJe, MEHbBIIUE KOH-
IEHTPAIMK HE AT kemaeMoro 3ddexTa 1 IpUBOIAT K AedopMaiuu cpe-
3a TIPU OKpAIIUBaHUH. 3aT€M CPe3bl MPOMBIBAIOT OT (hOpMaIMHA B BAHHOY-
K€ C JUCTUJUTMPOBAHHOM BOJION OKOJIO 2 MUHYT, MEHSSI BOAY MOCIJE K10~
ro oopasna. Ilocae 3To cpe3am HarOT NOJACOXHYTh NPU KOMHATHOM TEMIIE-
paType 0 HOJHOTO UCHApEeHMs KUJIKOCTH, OCTABIIEKCS MOCIE MPOMBIBKH,
WJIU MX TOJICYIIMBAIOT HA HArpEeBaTEIbHOM CTOJIMKE MPU TEMIIEpATypax HE
oimie 50°C, HO B 3TOM Cilydae HA{O HE NOMYCTUThH HX IepechxaHms. Te-
1epb, MOKHO MPUCTYIATh K OKPACKE CPE30B T€MATOKCHIMHOM U 303UHOM,
COKpaTHB IIPU 3TOM BpeMs OKpamuBaHus cpe3a ¢ 10 MuUHyT 10 5 — 7 MUHYT
(B 3aBHCHUMOCTHU OT CBEXKECTHU KPACKH).

[Tocne Takoit ¢pukcamu cpe3oB OKpacka rpenapara npoxouT o6osee
PaBHOMEPHO, CPE3 HE TEPSET CBOIO MEPBOHAYAIBbHYIO (POPMY, HE CMOPILIH-
BaeTCs, HE YIUIBIBAET CO CTEKJIA B BAHHOUYKY MOCIIE TPOMBIBKH OT KPacokK, U
YTO OYEHb BaXKHO, OH HE AedopMupyercs npu 1udpepeHunanud Kpacku 1
HE PACIUIBIBAETCS MTPU MOCIEAYIOIIEM 3aKII0OUYEHNUN B MIHLIEPUH-KETaTHH.

MoaudunmpoBaHHbIII METOJ TTO3BOJIIET HAMHOTO YIYUYIIUTh Kade-
CTBO MOJIy4aeMbIX MpenapaToB M, YTO BeChMa CYIIIECTBEHHO, COKPATUTb
BpeMsi 00pabOTKHM M, BCJIEACTBUE YBEIMYEHUS pa3Mepa MOIydyaeMoro o0-
pasia, CpoKOB IOCEAYIOIIETo uccieaoBanus (puc. 3). DTOT METOHd TpH-
MEHUM HE TOJBKO JIJISI 3aMOPOKEHHOTO CBIPhS, HO W JJISl JTFOOBIX MSCHBIX
MPOJYKTOB: KOJI0AC, COCUCOK, MOTy(PadpUKaTOB U KOHCEPBOB.

e S

A

Puc. 2. 'ucTomornueckue npemnaparsl, MOJTyICHHBIE ¢ TTIOMOIIBIO MO-
Tu(UIIMPOBAHHOTO METO1a (CIeBa) M 0OBIYHOM 00paboTKH (cIipaBa).
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Takum oOpaszom, paspaboraHHass MoaudUKaIMI MEeTo/la (PUKCAITUH
TOTOBOTO THCTOJIOTUYECKOTO Cpe3a Ha CTeKiIe (JOpMaTUHOM TO3BOJISET TO-
JYYUTH JTy4IIHe Pe3yJabTaThl, IO CPABHEHHUIO C TPAJAUIIMOHHBIMU TIOIXO0a-
mu. [Ipu >TOM HE0OXOUMO MEepPEHECTH dTan (PUKCAIIMN ¢ Ha4aJlbHOH CTa-
UM Ha CTaJuio Tiepe] okpammBaHueMm. Hanbomnee 3¢ dexTHBHO MCTONB30-
BaHME METOJa MPHU MPOBEACHUH PA0OT ¢ MPUMEHEHUEM COBPEMEHHOTO 3a-
MOPaXHBAIOIIETO TUCTOIOTHIECKOTO 000PYA0OBAHHUS.

Pa3paﬁoTKa METOAUKHU MUKPOCTPYKTYPHOI'O BbISIBJICHUA MUOI-
JIOOMHA B COMATHYECKOI MBIIIEYHOM TKAHU M NMpoBE€ACHUE CPpaBHU-
TCJIBHOT0 aHAJU3a €10 CoACPRKaHUA B ChIPbE U I'OTOBLIX MPOAYKTAaX

[TepBbIM 3Tanom Jyisi CO3/IaHHUSI METOJMKU MUKPOCTPYKTYPHOT'O BBI-
SIBJICHUSI MUOTJIOOMHA B COMAaTHYECKOM MBIIIEYHON TKaHH, a TaK ke ChIPhs
¥ TOTOBBIX MSICHBIX MPOAYKTOB, ObLIO BBISBICHUE pa3IUuuil B opMe MU-
orjo0vHa U remorjoOuHa. M3 nurepaTypHbIX UCTOYHUKOB M3BECTHO, UTO
MUOTJIOOMH OKpAIlIMBAETCS B Pa3jM4HbIe OTTEHKA KOPUYHEBOTO IIBETA U
UMEET XapaKTep 3€PHUCTBHIX OTIIOXKEHHM, a TEMOIJIOOMH B CBOIO OYEpelb
BBISIBJISIETCS B BUJIE KOPUYHEBBIX UTOJIbYATHIX 00pa30BaHUIA.

BtopbiM 3Tanom ObUIO TPOBEJEHUE HUCCICAOBAHUM HAa MBIIICYHOM
TKaHH B3SITOTO 32 OCHOBY TMCTOXMMHUYECKOTO METOJA BBIABICHUS MHUOLJIO-
OuHa B cepAcdHOM MbIe nmo metony BepOenoBuua. J[aHHBIM MeTOn
BKJIIOYaJ B ce0si: Pukcaruio o0pas3oB B )KUAKOCTH bekkepa - Tpoe CYTOK,
IIPUTOTOBJICHUE CPE30B HA 3aMOPAKHUBAIOIIEM MUKPOTOME, OKpacKa Cpe30B
Ha MUOTJIOOUH OeH3UIMHOBBIM peakTuBoM 10 [1.A. BepOonoBuuy.

[Ipu mpoBeneHUM NaHHBIX HCCIENOBAHUN OOHAPYKHIOCH, YTO (PUK-
calus JKHIKOCThIO bekepa mpuMeHsiemas B JaHHOM METOJE, HE MOAXOIUT
JUTSl MICTIONIB30BAHMS CUCTEMBI aHalM3a U300pakeHus, KOTOPOil HEOOXO01-
Ma (JOHOBAsI KOHTPACTHOCTD MpernapaTa Jjisl YeTKOTO Pa3Inyus SJIEMEHTOB.
B cBs3u ¢ aTUM OecuBETHYIO KHAKOCTh bekepa 3aMeHHIIM Ha KUAKOCTh
bysHa, KOTOpas OKpalnBaeT Cpe3 B KEJITHIA LBET, a IIPU B3aUMOJICHCTBUU
C OCH3UJIMHOBBIM PEAKTHUBOM MPHUIAET CPE3y JKEJITO-3€JICHbIM OTTEHOK, Ha
(dhoHE KOTOPOro OKpallleHHbIE B KOPUYHEBBINH IIBET 3JIEMEHTHI OTIMYHO
BU/JIHBI.

[Ipu uccrnenoBaHuM HA MUOTVIOOMH OXJIAXKJIEHHOW TOBSJIUHBI (TIONTY-
CYXOXXUJIbHOW MBIIIIIBI) Ha0II0/1aeTCsl BBITIAJICHUE KOPUUHEBBIX 36PHUCTHIX
rpaHyJsl TOJbKO Ha MBIIIEYHOM BOJIOKHE, B MEKKJIETOYHOM IMPOCTPAHCTBE
JaHHas peakiys He oOHapyxwuBaercs (puc. 3, A). Ilpu uccinenoBanuu Ha
MUOTJIOOWH 3aMOPO’KCHHOW CBHUHUHBI (IJTMHHEHIIEH MBITIIBI CIIUHBI) Ha-
OroaeTcs BHIMAJCHHE KOPUYHEBBIX 3EPHHUCTHIX TPaHYl HE TOJBKO Ha
MBIILIEYHOM BOJIOKHE, HO U B MEKKJIETOYHOM ITPOCTPAHCTBE, YTO CBHUJIEC-
TEIBCTBYET O PAHHEM PA3PYIICHUU CAPKOJIEMMBbI U BBIXOJE MbIIIEYHBIX
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OETKOB B MEXKJIETOYHOE MPOCTPAHCTBO. Tak k€ B MEKKIETOYHOM TIPO-
CTpaHCTBE OOHAPYKUBACTCS MPUCYTCTBHE UTOJIOUEK M 3BE3/I0YEK, UTO 00h-
SICHSACTCSI TIPUCYTCTBHEM T€MOTTIOOMHA B MBIIIICYHOW TKAHU M3-3a HATUUHSI
MHO’KECTBa KalWIISIPOB BOJIM3H MBIIIEYHBIX BOJIOKOH, KOTOPBIE TTOBPEXK-
JAIOTCS TIPY 3aMOPAKMBAHWU MBIIICYHON TKaHU M T€MOTJIIO0MH pacmpese-
JISIETCS 1O MACHOU cTpykType. OOpa3oBaHue 3B€310YEK MOKHO OOBSICHUTH
HaJI0KEHWEM WTOJIOK 1 majouek (puc. 3, b).

Puc. 3. VccnenoBanue MBIIIICYHOW TKaHW Ha MUOTJIOOMH: A — oXJa-
KneHHas roBsauHa. PeaktuB bysna ¢ 6ensuaunom (06. 20x); b — 3amopo-
JKeHHas cBUHMHA. PeakTuB bysna ¢ 6eH3uauaoM (00. 43X);

IIpn wmccnenoBaHMM MACHBIX NPOAYKTOB IPUCYTCTBHE KPACHUTEII
ObLTO OOHApY)KEHO HA BCeX KOMIOHEHTaxX (puc. 4, A), TakuX Kak Kpaxmall,
COsl, KOJUIar€eHOBBIE BOJIOKHA U MyKa. [Ipn aHanu3e akTHBHOCTH B YHUCTOM
COCJIMHUTEIFHON TKAaHM Kakas-TuOO0 peakuusl C MOSBJICHHEM KpacuTelss
MOJIHOCTBIO OTCYTCTBYET (puc.4, B). Mcxons u3 3Toro, MokeM yTBepKIaTh,
YTO 3JIEMEHTOB, OKUCISAIOMMX OeH3UAMH TaMm HeT. ClenoBaTeabHO, MOsIB-
JICHUE OKPAIIEHHBIX 3JIEMEHTOB OBLJIO BBI3BAHO MEXaHUYECKUM MOBPEKIEC-
HUEM MBIIIEYHBIX BOJIOKOH MIPU TEXHOJIOTHYECKO 00paboTKe MPOIYKTOB U
JNAJbHEUIIINM UX PACIPENEIEHUEM 10 BCEN CTPYKTYpE.

B mukpockon HaOM0Nal0TCA 3JEMEHTHI, OKpalleHHbIE B KOpUYHE-
BbIM 1BET. JlaHHBIE 3JIEMEHTBI HAXOMIITCA KAK HA MBIMICYHBIX BOJIOKHAX,
TaK U 3a UX INpelejaMi, a TaKXKe Ha APYIruX KOMIIOHEHTaxX MSCHBIX IPO-
IYKTOB (KOJUTAr€HOBBIE BOJIOKHA, COsl, Kpaxmall, Myka). Tak, Harpumep, B
1oJie 3peHHs Mbl HaOII0AaeM IPaHyJIbl, MaJOYKU, UTOJIKH, 3BE€3/JOUKH.
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b)

Puc. 3. UccnenoBanue MICHBIX MPOAYKTOB HA MUOTJIOOWH: A — KOJI-
baca «Pycckas». PeaktuB bysna ¢ NaOH u 6ensumunom (06. 20x); b —
CBUHOE cyxoxkuiibe. PeakTuB bysna ¢ 0enzuanHom (00. 20x)

[Ipu mpoBeneHUM NaHHBIX HMCCIEA0BaHUM Oblia mojgoOpaHa MOAXO-
nsmias GUKCUPYIOLIas KUAKOCTD JIJIs OJTydyeHus: 00Jjiee KOHTPACTHBIX cpe-
30B. OKOHYAaTeNbHAsI METOAMKA JIJISl BBISIBJICHUS] MUOTJIOOMHA B MBIIIEYHOM
TKaHU W MSICHBIX MPOJYKTaX BKJIIOYAET CIEAYIOLIME ATambl: 00paboTKy
*)uakocTeio bekepa, 3atem NaOH pH=10 n GeH3MAMHOBBIM PEAKTUBOM I10
Bep6enosuuy.

[Ipn npoBeaeHUM HCCIENOBAHUN 3aMOPOKEHHOM MBIIIEYHON TKaHU
ObLJI YCTAHOBJIEH BBIXOJI MUOTJIOOHMHA Yepe3 CAPKOJIEMMY W3 MbBIIIEYHOIO
BOJIOKHA B MEXKJIETOYHOE MPOCTPAHCTBO, YTO CBUIETEIBCTBYET O MEPBUY-
HOM HapyIIeHUU KJIETOYHOM MeMOpaHbl. A MpU UCCIEAOBAHNUN OXJIaXICH-
HOT'O MSCHOTO CBHIPbsI BBIXOJ] MUOIJIOOMHA B MEKKJIETOUHOE MPOCTPAHCTBO
HE YCTaHOBJIEH, YTO CBHJETEIBCTBYET O LEJIOCTHOCTH CapPKOJIEMMBbI MbI-
IIEYHOT0 BOJIOKHA. J[aHHAsi 3aBUCUMOCTh BBIXOJla MUOTJIOOMHA B 3aMOpO-
YKEHHOM MsC€, ITO3BOJISIET ONPEAEINUTD PAa3INYHOE TEPMHUUECKOE COCTOSTHUE
Msica, a TaK e Ha paHHUX CTaJUsAX MPOU3BOJACTBA nuddepeHpoBaTh 3a-
MOPOXKEHHOE MSICO OT OXJIaXKIEHHOTO.
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OmnpenesieHue cocTaBa pa3jJiMYHbIX BUI0B MSCHBIX NPOAYKTOB
MOp(poOMeTpHUYECKUMH MeTOIaMH

IIposedenue mopgomempuueckux ucciredosanuil noaygdadbpukamos

[TomuMo MOPGOJIOTMUECKON OLIEHKH COCTaBa U XapaKTEPUCTHK MsiC-
HOT'O MPOJYKTAa C MOMOIIBI0 METOJIOB TMCTOJOTMYECKOTO aHAIN3a MOYXKHO
OCYIIECTBIIATh OIpPEAEIICHHe COJEpKaHMsl OOJIBITMHCTBA KOMITOHEHTOB.
[IpencraBieHne 3TUX MaHHBIX MOXKET OBITH PEAJM30BAHO B MpOCTEHIIeH
dbopMe Kak CIIOBECHas XapakTEPUCTHKAa M B CTPOTOM MaTeMaTHYECKOU
dbopme, B 00bEMHBIX MPOIEHTAX ¢ YKa3aHUEM BCEX HEOOXOIMMBIX U JOCTa-
TOYHBIX CTATUCTUYECKUX MMAPaMETPOB.

KonuvectBeHHble uccheqoBaHusl Moy(haOprKaTOB MPOBOIUINCH B
CpPaBHEHHHM C KOHTPOJIbHON MSCHOW CHUCTEMOM, KOTOpas conepxana 78,5
00.% — MpImeyHoi Tkanu, 14,9 00.% — coequHuTENEHOM TKaHHU U 6,4 00.%
— JKApPOBOM TKaHU. B pesysnbTaTe MpPOBEACHHBIX HUCCIEAOBAHUN OBLUIN IMO-
Jy4EHBbI CIIEYIOIINE pe3ynbTaThl. [IpM KOJMYECTBEHHOM HCCIEIOBAaHUU
KOTJET «/J]» ObLIO yCTAaHOBJIEHO COEp)KaHUE TKaHEH B 0ObEMHBIX MPOLICH-
Tax: MBIIICUHON TKaHU cocTaBujio — 37,97%; cOeqUHUTENHLHON TKaHU —
20,88%; >xupooii Tkanu — 10,05%; Tekctypara coeBoro 6enka — 31,02%.
B xotnerax «CI'» yCTaHOBIIEHO COEpKaHUE TKaHEH B OObEMHBIX IPOLIEH-
Tax: MbIlIeYHON TKaHu — 33,58%; coeaunutenbHOM TKaHu — 14,56%:; xu-
poBoii Tkaam — 17,88%; Tekctypara coeBoro Oenka — 21,71%; kpaxmana —
2,25%. Ilpu uccnenoBannu KOTIET «C» YCTAaHOBIICHO COACPKAHUE TKAHEU
B O0BEMHBIX MPOIEHTAX: MBIIIEYHOU TKaHU — 56,28%; COCTMHUTEIHHOM
TKaHu — 25,24%; sxupoBoii Tkauu — 18,48% (puc.5).
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Konunuectso KomnoHeHTa 06.%

KOHTPOAbHbIN koTneto "A4" kotnetbl "CI" kotnetbl "C"
obpasey

B mbilleYyHaa TKaHb M coegnHUTeIbHaA TKaHb MUpoBad TKaHb M TekcTypaT M Kpaxman

Puc. 5. CopepkaHue BHIa TKaHEH U PACTUTEIHLHBIX KOMIIOHEHTOB B
KoTieTax (00.%)
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[Ipy KOIMYECTBEHHOM HCCJIEAOBAHUU MelbMeHel «Y» yCTaHOBJIEHO
cojiepkaHue: MblmeuHo Tkanu — 39,45%; coeauHUTENbHOW TKaHU —
18,37%; »xupoBoit Tkauu — 14,56%; Tekctypara coeBoro oenka — 27,42%.

[Ipu uccnenoBanuu neabMeHei «K» yCTaHOBIEHO COJACp)KaHHUE: MbI-
meyHol TkaHu — 56,18%; coenuHutTenbHOM TKanu — 17,64%; >xupoBoi
Tkanu — 14,78%; xapparunana — 11,4%. [Ipu uccienoBanuu neabMeHeEH
«3» YyCTaHOBJICHO COZCpKaHNE KOMITOHEHTOB: MBIIIIEYHON TKaHU — 66,23%);
COCTUHUTENbHOM TKaH! — 18,68%; sxupoBoii Tkanu — 15,06% (puc.6).
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KonunuecBTo KOMNOHeHTa 06.%

KOHTPO/bHbIN nenbmenn "y" nenabmenn "K" neabmenHn "3"
obpazel

M mbllWeYHan TKaHe B coegrHUTENbHAA TKaHb MMPOBaA TKaHb M TeKcTypar M Kpaxman

Puc. 6. Cogep:xanve BHIa TKAHEW M PAaCTUTEIBHBEIX KOMIIOHEHTOB B
nenbMeHsx (00.%)

B pesynbrare npoBeneHHBIX MCCICAOBAHUN BBISBICHO, YTO CpEIHEE
coJiep)KaHHE MBIIIICYHOM TKaHU B MCCJIEAYEMBIX 00pa3liax Mo CPaBHEHHIO C
KOHTPOJBHBIM 00pa3oM B 00beMHBIX % cocTaBuiio: mis kotiet — 42,5%,
yTo Ha — 36% MeHbllle YeM B KOHTPOJILHOM oOpasiie; 1S MeJbMEHEN co-

JICp)KaHUE MBIIICYHOW TKAHW 10 CPAaBHCHHIO ¢ KOHTPOJIEM MEHBIIEC HA —
24,6% u cocraBuiio — 53,9%.

KauecTBeHHBIE M KOJIMYECTBEHHbIE XapAKTEPUCTHKH Msica
MeXaHN4eCKOoi 00BaJIKH

beutn npoBeaeHsl MopdomeTprudeckue uccienoBanus (apiiei msca
NTUIBI MEXAHWUYECKOW OOBaJIKM, B CBSI3U C TE€M, YTO B TOCJICTHUE TOJIbI
3HAYUTEIBHO BO3POCIIO MPOU3BOJICTBO MPOAYKTOB C UCIOIB30BAHUEM ITO-
ro Buja msca. [IpoBeneHue MaHHOTO MCCIIEIOBAHUS TO3BOJIMIIO OMpEie-
JUTh PA3IUYHBIC TUIIBI MsCA MTUIBI MEXaHUYECKON OOBAJIIKM M YCIOBHO
pa3aeauTh Ha YeThIpe IPymIibl (puc. 7).
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Il 1l v
HauMeHOBaHWe rpynnbl

B mblLIEYHas TKaHb H KupoBas TKaHb coegMHUTENBHAA TKaHb

B MeaKo3epHMCTasn macca W pacTuTeNbHble KOMNOHEHTbI

Puc. 7. CoctaB Msaca MeXaHUYECKON 00BaIKU IITHIII

K | rpynne oTHecIn Msco MEXaHMYECKOM 0OBAJIKM MTHUIBI BEICOKOTO
KauecTBa, TJIe COACPKAHNE MBIIICYHON TKaHU, HanOOJIee IICHHOW B THIIEC-
BOM M TE€XHOJOTMYECKOM OTHOIIECHHHU, COCTaBHJIO OKOJO 65 00. %, coenn-
HUTEIBHOU U kUpoBOH 10 12 06. % u 15 006. % cOOTBETCTBEHHO, a B CBOIO
ouepeab MENKO3epHUCTas OeslkoBas Macca coctaBuia 8 00. %.

Ko II u III rpynnaM oTHecan HamOoJiee 4YacTO BCTPEUAIOIIMICS Ba-
pHUaHT, T/€ COJIepKaHUs MBIIIEYHON TKaHU B mpenenax ot 35 no 45 06.%,
COCTMHUTEILHON TKaHU B mpeaenax oT 20 mo 25 00.%, KUpoBOM TKaHU -
ot 15 10 30 06.%. A coaepkaHHE MEIKO3EPHUCTOM MacChl KOJIEOIETCS OT
12 1o 15 06.%.

K IV rpymnmne oTHecnu MSCO MTULIBI MEXaHUYECKOW 00BAJIKM HU3KOTO
KauecTBa, T/Ie CoJepX)aHuEe Hanbojee IIEHHOTO B IMHUIIEBOM OTHOIICHHUH
KOMITOHEHTA MBIIIEYHOM TKaHU He npeBbiano 10 06.%, a cogepxkanue co-
CAMHUTEIIbHON TKaHU OBLJIO MPEBBIIICHO B JBa pas3a M0 CPaBHEHUIO C JIPY-
TUMU TpynnaMu U coctaBuiio okojio 40 00. %. XKupoBasi TKaHb U MEJIKO-
3epHHUCTAas Macca COCTaBWIA coOTBETCTBEHHO 25 U 10 06.%. B 1O ke Bpe-
Ms Tpeo0JIaaroM KOMIIOHEHTOM CTAHOBSTCSI PACTHTEIIbHBIC JOOABKH -
Kpaxmas 1 MyKa.

['ucronornyeckuii aHaanu3 ¢ MOCIEAYIOIEN KOJIMYECTBEHHOM OLECH-
KOH BXOJIAIIMX B €r0 COCTaB TKAHEBBIX KOMIIOHEHTOB IO3BOJIHII OTMpEIe-
JIUTH Pa3IMYHBIC TUIBI U clydan (haabCu(DUKAIIMN Msica MTULIBI MEXaHWY e-
CKOM OOBaJIKH.

B Msce nTuibl MeXaHMYECKOH OOBAJIKM BBICOKOTO KadyecTBa COJIEP-
YKaHWE MBIIIICYHON TKaHH, HanbOoJjiee IIEHHOW B MHUIIIEBOM U TEXHOJOTHUYE-
CKOM OTHOIIIEHUH YaCTH, MOKET COCTaBIATh 10 65 00.%. B 10 ke Bpems B
Clly4ae HHU3KOTO KayecTBa 3TOrO BHJA ChIphbs (momydabpukara) mpeodia-
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JAfOIMM KOMIIOHEHTOM CT@HOBUTCSI COCIMHUTEIbHAS U JKUPOBAs TKAHH.
COOTBETCTBEHHO 3HAYUTEIHFHO CHI)KEHO COZep KaHne HanboJiee IIEHHOTO B
NUIIEBOM OTHOIIEHHH KOMIIOHEHTa — MbIIeyHOi Tkanu 10 10 06.%. Bos-
MOXHBI ¥ TPOMEXYTOYHBIC BAapHAHTBI COJICPKAHUSI MBIIICYHON TKaHHU,
HanOoJIee e 4acTo COJIEPKAHNE MBIIICYHON TKAaHH HAXOIUTCS B Mpeeiax
35 — 45 00BEMHBIX MPOLICHTOB.

Pa3paﬁoTKa KOJINMYECTBCHHOI'0O ME€TOAA OIPEACJICHUSA MbIIIEYHOM
TKAHM B MJCHOM CbIPbLE M TOTOBBIX IMIPOAYKTaX

MopdomeTpruyeckne HCCIeOBaHUS MBIIMICUYHON, COCTUHUTEIHHOM,
YKUPOBOW TKAaHEW U JAPYTUX KOMIIOHEHTOB BXOJAIIUX B MPOAYKT, TPOBOJIST
nocyie uX MOPQOJIOTUYECKOr0 aHaju3a Ha TMCTOJIOTMYECKUX Mpernaparax.
C moMoIupbi0 OKYyJISAp-MUKPOMETpa HWIJIM CHUCTEMbl aHaIN3a H300pakKeHHs
PacCUMTHIBAIOT BCIO IUIOINIA/Ib Cpe3a Ha MperapaTax, BKIOYas Y4acTKU He-
3aHSThIC TKAHSIMHU.

N3mepenne pasMepoB CTPYKTYPhI MPOBOAST B HECKOJIBKO 3TaroB. B
MMEIOIIEMCsI T10JI€ 3PEHUS MPOU3BOJIBHO BBIACIAIOT KBAJpaT, COCTABIISIO-
M OKOJIO TPETHEW YaCTHU BCEW IUJIONMIAAM MOJISA, U U3MEPSIIOT €ro JMHEH-
HbIC pa3Mephl. [locie mpou3BOAST M3MEPEHHE BCEX YACTHII, BXOMSIINX B
kBagpat. [Ipu panpHelmel cratucTudeckoi oO0pabOTKe pe3ysIbTaTOB W3-
MEpEHHUH MPOM3BOIUTCS CHadaja Mo3TamHoe u3MepeHue Bcex auddepeH-
IIUPYEMBIX COCTAaBHBIX KOMIIOHCHTOB, BXOJAIIMX B COCTaB MPOIYKTa. 3a-
TEM TIPOU3BOJUTCS CYMMHPOBAHHUE OOIIETO KOJWYECTBA MBIMICYHBIX BOJIO-
KOH, COCIMHUTEILHON TKaHU, )KUPOBOM TKaHU, a TaK K€ J0OABOK, YUUTHI-
Bas JIMHEWHbIE pa3Mepsl mossi. CTaTUCTUYECKYI0 00pabOTKYy JTaHHBIX MPO-
BOJIAT B PEKUME KOMIBIOTEPHBIX mporpammam Tuma Excel. JlanbHelinmas
00paboTKa JTaHHBIX U TMEepPeBOJ UX M3 00.% B MacCOBBIC 3HAUCHUS OCYIIE-
CTBJISIETCS IO (POpMyJiaM BPYYHYIO WUJTU K€ aBTOMATUUYECKH Yepe3 CO37aH-
Hyt0 TabauIly B mporpamme Excel.

B mobom wucciemyemoMm 00pasiie BO3MOXKHO H3MEPUTH MAacCOBYIO
101110 Biaru (%) — pga, U3 KOTOPOTO MBI onpeenseM KO3 (HULUEHT BiIaru —

Me;
pE;’[%

"~ 100%

3Has k03 (UIIMEHT BJIard B UCCIEAyEeMOM 00paslie [, U Maccy HcC-
CJIEyeMOTro cpe3a — My, Mbl ONPEAEIISIEM MacCy BCeX TKaHEW — My, B HC-
CJIElyEMOM CpE3E;

mBT = mI/IC - mB
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r7e M, — Macca BJard B UCCIEAYEMOM Cpe3e, KOTOpas HaXOAUTCS 110

bopmyie:
Mg = My - Hs

Torga dopmyna nist onpeneraeHus MacChl BCEX TKaHEH B Ucciemye-

MOM cpe3e OyIET ClIeyIONIero BUa:
Mgy = My X (1 - HB);

MeTonoM U3MEpeHUsl TKAHEN B HUCCIEAYEMOM CPE3E MbI ONPEAEISIEM

uX 00BbeMHBIE JJOJHU B polde — (py;%), U3 ITOTO MBI MOTydaeM KOIPPHUIu-

eHT J1I000M TKaHU B UCCIIETYEMOM MPOOE — Vyy,
_ P

Y T 100%

[Toce 3TOro Mbl MOKE€M paccYUTaTh Maccy JI000N TKaHU WIIH pac-

TUTEJILHOTO KOMIIOHEHTa — My, B UCCIEayeMOoil mpobe 1o dhopmyiie:
Myr = Mgy X Vxy

Takum 0OpazoM, 3HasE COOTHOIICHHE MACChl MBITIICYHON TKAHU B HC-
clIemyeMoi mpobe K Macce MCCIEeIyeMOTO MPOAyKTa MOXKHO OIPEICIHUTh
KOJIMYECTBEHHO MaccCy JIF0OOM TKaHU B UCCIEAYEMOM O0Opa3Iie:

M, =M X My, [ My, rne M - macca Bcero oopasia (T).

UtoOsl y3HATh MPOLIEHTHOE CO/IEpKAHUE 000U TKaHU OT MACChl UC-

CICOAYCMOr'o IIpOAYKTA, IIPUMCHACM IMPUHIOUITI COOTHOIICHU !
M, x100%

KT
M

JIns MSCHBIX NPOAYKTOB C BUAMMBIMH MBILIEYHBIMU CTPYKTypaMu
TaKUX Kak: BapE€HO-KOMYEHbIE, ChIPOKOIMYEHbIE KOJIOAChI, BETYMHA, MONY-
(babpukaThl, KOHCEPBBI, MPHU ONMPEIACICHUH KOJIMYECTBA MBIIICUYHON TKaHU
HOIXOIUT (popMyna ¢ y4ETOM MAacCOBOM J0JIM Biaru. i aMyabrupoBaH-
HBIX MSICHBIX IPOAYKTOB ITOMHMO BJIATM YYWUTBHIBAETCS W MAacCOBas JOJSA
KHUpa.

x:

@ opMyJIbI VI SIMYJIBITHPOBAHHBIX MACHBIX MPOAYKTOB
B mo6om uccnenyemom oOpasiie BO3MOKHO H3MEPUTh TPOIIEHTHOE
coneprkanue Biard v xKupa (%) — Pgg, P, U3 KOTOPOT'O MBI ONIPENEIISAEM KO-
b OUIMEHT BJIATH U )KAPA — [y U [y

P _p%
T 100%; "= 100%

3Has KO3((OULIMEHT BJIarH [, ¥ )KUPa [l B UCCIEAYEMOM o0paslie U
Maccy UCCIENLyEMOro cpe3a — My, Mbl ONIpeaelsieM Macey (apma — My, B
HCCIIETyEMOM CPE3E;

Hen

My = My — M, - M,
rage m, — Macca Bjaru B HCCIICYCMOM CPE3C, KOTOPAA HAXOAUTCA 110 (I)Op-
MYIIC:
Mg = My - Hen
18



M, — Macca kKupa B UCCIeAYyEeMOM cpe3e, KOTopasi HAXOIUTCs 1o (hopMyIie:
My = My - M
Torma ¢popmyna s onpeneneHus ¢apiia B UCCISTyeMOM cpe3e 0y-
JIET CIEAYIONIETO BUAA:
m¢ = mnc x (1 - ulm - ”m)y
MeTonoM MOPPOMETPHUUECKOTO aHATH3a Mbl OIIPEENsieM 00bEMHYIO
JIOJTI0 T0OABOK B HCCIEAOBAaHHOM cpese — (p,%), TToCiIe 3TOTO MBI TIOJTyda-
eM k03 puimenT ar060# 100aBKU B UCCIETYEMOM CPE3e — Vyy.
P50
V= T 100%
[Tocme 3Toro MBI MOKEM PacCUMTATh MacCy J00aBOK — My, B HCCIIe-
JyeMoH cpese 1o GopmyJie:

My, = mq) X ¥y

Takum 00pa3om, 3Hasi COOTHOIIIEHHE MacChl 100aBOK K Macce (apia
UCCIIETyeMOT0 TMPOAYKTa, MOXHO OMPEACTUTh KOJUYECTBEHHO MaccCy J0-
0aBOK B uccieayeMoM o0Opasle:

My, =M xm,/ mg

rae M - macca Bcero oopasua (r);

Yro Obl y3HaTh NMPOLIEHTHOE COJAEpKaHHE J00aBOK K Macce Hcclie-
JyEMOT'0 IPOAYKTa, IPUMEHSEM IIPUHIIUIT COOTHOLLIEHUS:

M, X 100%
x= M

Taxkum o0Opaszom, Macca ynucToro ¢apima — Mgy, MOKET OBITH OmIpese-
JieHa 1o ciaeayoniei hopmye:

m,
Mgy =MXA—-p_ —p ——)
Mg

Obpabomka pe3yribmamos asmomamuyecky yepes mabauyy 8 npo-
epamme EXxcel.

Jlns aBTOMaTU4YeCcKo 00pabOTKH pe3ysbTaTOB HEOOXOAUMO 3arloJi-
HUTH JIMIIb TIEPBBIA CTONIOCI] TaOJIHUIIBI MUHYIO CTPOKY BBIICJICHHYIO Kpac-
HBIM 11BeTOM (Ta0x. 1, Tabin. 2), Bce ocTanbHbIC 3HAYCHHUS, BHIJICJICHHBIC B
TabNHIle pa3HbIMHU 1BETAMH, TOSIBISIOTCS aBTOMATHYECKU MPU 3aHECEHUU
MPEABIAYIUX TaHHBIX;

JI1st mosydeHust IOCTOBEPHBIX PE3YJIHTATOB HEOOXOIUMO HCCIIEO-
BaTh MO TPH Cpe3a U3 TpeX Mpod, OTOOpPaHHBIX OT Kaxaoro oopasma. s
3aMoJHEHUSI TIEPBOTO CTONONA TAaOIUIBI HEOOXOIUMO MPOU3BECTH JIEHCT-
BUs, KaK IMoKa3aHo Ha (puc. 8).
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OT100p M MOATroTOBKA NMPOO

B3Becuth mony4yeHHBIN

N

KosmyecTBeHHbIE HCCJICeaJ0BaHUuA

v

Cpe3 Ha aHATUTUYECKUX
Becax 0e3 ydyeTa MaccChl
PEIMETHOTO CTEKJIa

Mopdogornueckmne uccjae10BaHus

® perpe3eHTATUBHBIN 0TOOp MaTepuana;

® U3TOTOBJICHHC CPC30B

Ha 3aMOpa’XuBaromieM MUKPOTOME;

® OKpacCKa IIpCriapaToB;

4

AN

IS AIMYJIBTHPOBAHHBIX
MPOIYKTOB
® onpeoenenue
Macco8oul 00U e1acu
u dcupa

0J13 2UCH OXUMUYUECKO20
uccneoosanusn
(orcuoKocmo
bysua + benzuoun)

[Togxomut miis nuddepen-
[AAIMK MBIIICYHON TKaHH
(3epHUCTBIE OTIOXKEHUS KO-
PUYHEBOTO 1IBETA) U OIpeie-
JICHUS €€ TEPMUYCCKOTO
COCTOSIHHS

0J13 2UCM 0]102UYeCK020
uccnedoeanus

(ceMamoKCUunUH-303UH,)
[TonxonuT Asist BBISIBICHUS
MUKPOCTPYKTYPHBIX TOKa-
3aTesiel BeTa XapaKTepu-
3YIOMIMX KauyeCTBO MsCa H
MSICONPOAYKTOB Ha BCEX
JTanax TEXHOJIOTHYECKOM
o0paboTku

N

—

JJ1s1 MPOAYKTOB €
BHIUMBIMH
MBIIIEeYHbIMHU
CTPYKTypamMu
® onpeoenenue
Maccoeotl 00
enazu

7

—

PaGota Ha cucTeme aHain3a 1o U3MEPEHUIO TaPaAMETPOB,
CTPYKTYpP U KOMIIOHEHTOB BXO/SIIIIUX B COCTaB
AHAIM3UPYEMOTO MPOAYKTA.

Cratuctuueckas o

OpaboTKa TaHHBIX

A

y

Pa6ora ¢ popmynamu minum ¢ Tabnunamu nepesoja 00.%
B MaCCOBBIC IO IMOJYYCHHBIM IU(POBBIM 3HAUYCHUSM

Puc. 8. Cxema KOMIUIEKCHOTO BIOOpa METOJIOB MCCIIEIOBAaHUS 00pasia
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Tadomuma 1

Ta6J'II/IHa mepeBoaa U3 00.% B MacCcoBEIC AJIA MACHBIX ITPOOYKTOB C BUAMMBIMH MBIIICYHBIMU CTPYKTYpaMHU

Macca uccnegyemoro cpesa (r) 0,1 Macca Donesoe copep-
KonuyecreeHHoe
Maccosas gons snaru (%) 61,00% TKaHU YKaHue TKaHu B Macca copepKaHme
B cpese uccnegyemom ob- (r)
Macca cpesa 3a BblueToM Baaru (r) 0,039 (rx10°) pasue (%) TKaHm (r)
O6bemHoOe copeprkaHue MbllweyHo TKa- 61,00% 23.79 23.79% 95,16
HU (%)
O6bemHoe cogeprkaHue CoeguHUTENbHOM 24,00% 9,36 9,36% 37,44
TKaHu (%) 400,00
D6bemHoe coaeprkaHue Xuposoi Tkanum (%) 10,00% 3,90 3,90% 15,6
O6vemHoe cogepraHue [lo6aBku A (%) 3,00% 1,17 1,17% 4,68
O6vemHoe cogeprkaHue flobasku b (%) 2,00% 0,78 0,78% 3,12
Tabmuia 2
Tabnuma nepeBoja u3 00.% B MaccoBbI€ JJIsl TOMOT€HU3UPOBAHHOMN TIPOTYKIINI
Macca uccnegyemoro cpesa (r) 0,1
MaccoBas aonsa Bnaru (%) 56,00% Macca TkaHu fonesoe copepska- KonuuecrBeHHoe
Hue ¢apwa B Macca
Maccosas aons xupa (%) 13,00% B Cpe?f ( nccnepyemom (r) coaepraHue
Macca cpesa 3a Bbl(ll()aTOM BNIaru U Xupa 0,031 rx10~) o6pasue (%) TKaHu (r)
r

O6vemHoe copeprkaHue Papiua (%) 45,00% 13,950 13,950% 111,6
O6bvemHoe cogeprkaHue flob6aBku A (%) 24,50% 7,595 7,595% 800.00 60,76
O6bemHoe copeprkaHue flobaBku b (%) 13,50% 4,185 4,185% ’ 33,48
O6bvemHoe cogepraHue [lo6aBku C (%) 17,00% 5,270 5,270% 42,16
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Hcnonbs3oBaHue MPEITIOAKEHHON METOJAMKHA KOJIUYECTBEHHOTO OMpe-
JICJICHUSI MBIIIICYHON TKAHW B MSICHOM ChIph€ M FOTOBOW MPOAYKIIUM Ipe-
JIOCTaBJISIET BO3MOKHOCTE OIICHKH ITOKa3aTejiel MX KauecTBa, M BHIIBICHUS
danbcudukauu cocraBa. PazpaboTaHHBIT METOJl MO3BOJSET COCTABUTH
JIOCTOBEPHYIO KAPTUHY O KOJWYECTBEHHOM COACPKAHUM MBIIIEYHOM, CO-
€IMHUTEIBHON KUPOBOM TKAHEH, a TaK K€ JPYIrMX KOMIIOHEHTOB BXOHS-
IIMX B COCTaB MPOJYKTA.

[IpeacraBneHabie TAOTUITHI TSI ABTOMAaTUYECKOTO TIepecyueTa mo3Bo-
JSIOT COKPATUTh BPEMS HCCIEIOBAHUS, a MCHOJb30BAHHBIN TEXHUYECKUU
npueM (UKCAIMU THCTOJOTUYECKOTO Cpe3a IOCiAe MOHTHPOBAHUS Ha
MPEIMETHOE CTEKJIO CYIIECTBEHHO YJIYUIIAET Ka4€CTBO.

IIpuMeHeHune pa3pabo0TaHHOIO METOIA NPH MCCJIETOBAHUM
rOTOBOM NMPOAYKIUH

B Teuenne 2008 — 2009 rr. mpoBOIUIN TUCTOIOTUYECKUM U KOJTHYE-
CTBEHHBIN aHAJU3, COCTaBa Moiry(dadpuKaToB KOTOPBIM MOKa3al, 4To B IO-
ciieqHee BpeMsi OOJIBIIOE YHCIIO MPOAYKLUUHU COJIEPKUT B CBOEM COCTaBE
pa3IUYHbIe KOMIIOHEHTHI PAaCTUTENBHOTO MPOUCXOXKICHUSA, KaK MPaBUIIO,
JaHHasi MPOIYKIMS BbITyckaeTcss mo TY pa3paOOTaHHBIM MPOU3BOIUTE-
jgeM. BBISBUTH Takue ciiydad BO3MOXKHO TOJBKO METOJAMH THUCTOJIOTHYE-
CKOTO aHaJlh3a C MCIOIh30BaHUEM KOJIMYECTBEHHOTO MeToa. JlanHas mpo-
0JieMa 0COOEHHO aKTyallbHa, TaK KaK MPU MCHOJb30BAHUM B IIPOU3BOJICTBE
banbcuGUIMPOBAHHOTO CHIPbS COCTaB TOTOBOTO MPOIYKTa TaKxke He Oyner
COOTBETCTBOBaTh peuentype. beuio ucciaenoano 150 momydabpuxaTos,
BbIpa0OTaHHBIX Ha 82 MmscorepepadaThIBAIOIIUX MPEANPUATHSIX, U TOJY-
YEHBI CIICAYIONIUE Pe3ysIbTathl (puc. 9).
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Uccnenoannbie nonyhaOpuKkaThl IpU CPABHEHUH C KOHTPOJIbHBIM
00pa31loM yCIIOBHO pa3AesIUiv Ha TPU OCHOBHBIE TPYIITIBI:
1) mosryaOpuKaThl ¢ BHICOKMM COZCpPKaHHUEM MBIIICUHOM TKaHu (Ooee

50%), 1 IOJTHBIM COOTBETCTBHEM COCTaBa 3asiBJICHHOTO Ha 3THKETKE;

2) mnonydhabpuKaThl CO CPEIHUM COJIEPIKAHUEM MBIIICUYHOM TKaHHU (HE
oosiee 50%), 1 HE COOTBETCTBHEM COCTaBa 3asABJICHHOTO Ha ATUKETKE

Ha 6%;

3) monyhabpuKaThl CO CPEIHUM COJCPKAHUEM MBINICUHOW TKaHH (HE
ooisiee 20%), 1 HE COOTBETCTBHEM COCTaBa 3asiBJICHHOTO Ha dTUKETKE

Ha 40%);

Kax noxkasamu uccnenoBanus nonydadpukaros | rpynmsl, comepxa-
HUE COCAUHUTEIBHOM M >XUpoBOM TKaHu 21% u 13% COOTBETCTBEHHO,
MOJIMEHA MSICHOTO CHIPhSl Ha OEJIKOBBIC W YTJIEBOJHBIE JOOABKU HE MPOUC-
X0uT. YHCIIO TaKWX MPOU3BOAMTENCH cocTaBuiao okono 20% oT oOriero
ux yucna. Bo |l rpynmne copepkanue COeTMHUTEILHON U JKUPOBOM TKaHEH
25% un 10%, cOOTBETCTBEHHO, OBLIO BBISIBJICHO HCIIOJIb30BAaHUE YTJIEBOI-
HBIX J100aBOK B KoyimyecTBe Okojio 17%. Takux mpousBoautTesneit ObLIO
oko1i0 25% ot obmiero ux uncna. B Il rpynne cogepxanue coequHuTEb-
HOM M )XHUPOBOU TKaHel 0ko0Jio 18%, COOTBETCTBEHHO, OBLIIO BBISIBJIEHO M C-
M0JIb30BAaHUE OEJIKOBBIX U YTIIEBOAHBIX JOOABOK B KOJMYECTBE OKOJIO 33%.
Takux npousBoauTenei ObII0 0K0JI0 55% OT 001LIEero X YKCIIa.

B xoxe mpoBeneHHBIX UCCIEAOBAHUN OBLUIO YCTaHOBJIEHO, YTO pas-
paboTaHHass METOAMKA KOJUYECTBEHHOTO OIpPECICHUS MBIIICUHOU TKaHU
B MSICHOM CBIPb€ M TOTOBOM MPOIYKIIMHU JAE€T BO3MOXKHOCTb OBICTPO U 00B-
€KTUBHO OIICHUTHh Ka4€CTBO U COCTaB TOTOBBIX MPOJIYKTOB, a TAK KE COOT-
BETCTBHE €ro (HhaKTHYECKOTO COCTaBa C JICUCTBYIONICH JOKyMEHTAIuen
(I'OCT, TY) u Ha >TUKETKE.

BriBoabI

1. Pa3paboTaHa KOHTpOJbHAS MOJEIbHAS MSCHAs CHCTeMa o0paslia,
MIO3BOJISIONIAST ONPEACIIUTh (PaKTHUYECKOE KOJIMYECTBO MBIMICYHOU, COCIU-
HUTEIIbHON U KUPOBOM TKAHEUW BXOMAIIUX B COCTAB NMPOAYKTA. M3yueHsl ee
MOP(POMETPUUIECKHUE U XUMUICCKHEC TTOKA3ATEIIH.

2. Pazpaboran MeTOJ IOATOTOBKH THCTOJIOTHYCCKHX ITpErapaToB
JUTST MUKPOCTPYKTYPHBIX HCCJIEIOBAaHUA C BO3MOXXHOCTBIO Oojee addek-
TUBHOTO TPOBEJCHHS KOJWYECTBEHHON OIICHKH COCTaBa aHAIU3UPYEMOTO
Martepuana.
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3. Pa3paborana mMeTo/lMKa TMCTOXMUMHYECKOTO BBISBICHUS MHUOTJIIO-
OMHa B COMaTUYECKOM MBIIIEYHON TKaHU U MPOBEJCH CPAaBHUTEIHHBIN aHa-
JIN3 €0 COJICPKAHUS B MICHOM ChIPhE U TOTOBBIX MPOAYKTaX. Y CTAaHOBIIEH
BBIXOJI MUOTJIOOMHA Yepe3 CAPKOJIEMMY M3 MBIIIEYHOTO BOJIOKHA B MEXK-
KJIETOYHOE MPOCTPAHCTBO AJI 3aMOPOKEHHOTO Msica, OJTHAKO IMPHU HCCIIe-
JIOBAaHUH OXJIKJIEHHOTO MsCa BBIXOJ]a MUOTJIOOMHA Yepe3 CapKOJIEeMMY H3
MBIIIIEYHOTO BOJIOKHA B MEKKJIETOYHOE MPOCTPAHCTBO HE HAOII0qa10Ch. B
CBSI3M C DTUM JaHHOE SIBJICHUE TIO3BOJISIET OMPEICIUTh PAa3IMIHOE TEPMHU-
YECKOE COCTOSIHUE Msica.

4 . OmpeneneH COCTaB Pa3MYHBIX BUAOB MSICHBIX MPOIYKTOB MpHU
CpPaBHEHUU MX C KOHTPOJBHBIM 00pa3iiom. OnpeneneHbl pa3audHbie TPyI-
bl MsCa MTHUIBI MEXaHUYECKON OOBAJIKK MPHU MPOBEACHUH MOPPOMETPHU-
YECKUX HCCIICIOBAHUMH.

5. Co3/1aH TUCTOJIOTUYECKUM METOJ] KOJIMYECTBEHHOTO OMpe/IeICHUS
CoJIep>KaHMsI MBIIIIEYHON TKaHW B MSCHBIX Mojy(adpukaTax v MpoayKTax
U3 MsCa OCHOBAaHHBIM Ha JaHHBIX XUMHUYECKUX (MaccoBas J0Jisi), TUCTOJO-
rMYeCcKuX U MOppoMeTprudecKux uccienoBanuid. [1pu npumeHeHnn rucTo-
JIOTUYECKOTO METOJIa KOJMYECTBEHHOTO OIPEACNICHUs COJICPKAHUS MbI-
IIICYHON TKaHW B MSCHOM CHIPhE W MPOIYKIIUU TOJ0Basi SKOHOMHMSI 3aTpaT
COCTaBUT B cpeaHeM 82,5 Teic. pydiseit (Ha 550 uccienoBanuii), B 1eHax
2010 ropa.
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