
YTBEP)K)J;AIO: 

3AKJI 

3KCTpaKQHOHHOM a nna p aTe BToporo noKoJieHHH Mo,11;eJIH K3A-2-0,5» 

no 0020eopy Me:J1Coy <f>I'EHY «CaxHHPO» u 000 «J{uew1-<f>apM Caxanw-1» om Ml 04- 7512017 
om 22.08.2017 2. 

B pe3yJibTaTe 11ccne,LJ;osamdi rrpe,D;cTaBJieHHbIX 3aKa31IHKOM JJ:Byx o6pa3UOB 

reneo6pa3HOM cycrreH3HM caxapHHbl 51I10HCKOM (naMHHapHH RIIOHCKOH) TeXHOJIOrH'IeCKH 

o6pa6oTaHHOro CJIOeBHIIJ;a JiaMMHapMH MeTOJJ:OM 3aKa31IMKa Ha KaBHTaUHOHH0-

3KCTpaKUHOHHOM arrrrapaTe BTG1j oro rroKonemrn MO,LJ;eJIH K3A-2-0,5, o6Hapy)KeHo 

CJie,LJ;yIOrn;ee. 06pa3Ubl BO,D;OpOCJIH rrpe,D;CTaBJieHbI reneo6pa3HOH cycrreH3HeH c 

BKJIIO'IeHMRMH MeJib'IaH:urnx cpparMeHTOB BO,D;OpOCJIH. <I>parMeHTbI CJIOeBHIIJ;a 

BOJJ:OpOCJIH, coxpaHHBIIme UeJIOCTHOCTb KJieTOK, rrpe,D;CTaBJieHbI 

rrpeHMyrn;ecTBeHHO Hapy)KHOH KOpbI, a TaK)Ke IIOBpe)KJ:(eHHbIMH o60JI01IKaMH KJieTOK 

rrpoMe)KyTO'IHOH KOpbI, KJieTKaMH cep,D;UeBHHbI TannoMa H KJieTKaMH crropaHrHeB. B 

HeKOTOpblX cpparMeHTaX BOJJ:OpOCJIH HapyweHa ueJIOCTHOCTb o6oJI01IeK KJieTOK CJI051 

KOpbI, rrpoMe)KyTo'IHoro cnoR H cepJJ:UeBHHbI, co):(ep)KHMOe BHYTPH 6oJibIIIHHCTBa 3THX 

KJieTOK OTCYTCTByeT. )J;OJIR UeJIOCTHbIX KJieTOK TKaHeH BOJJ:OpOCJIM COCTaBJIReT 7-23 ,5% 

OT o6rn;ero o6'beMa 06pa3~a. 

OcHOBHOH COCTaB o6pa3~('B JiaMMHapHM (caxapHHbI) RIIOHCKOH, TeXHOJIOrn'IeCKH 

o6pa6oTaHHOH Ha KaBHTa~HOHH0-3KCTpaKUMOHHOM arrrrapaTe BToporo IIOKOJieHHR 

MOJJ:eJIH K3A-2-0,5, rrpeJJ:CTaBJieH JJ:O 76,5-93% reneo6pa3Hoii cycrreH3HH . 

0T'-leT c MHKpocpoTOrpaqnrnMH rrpmrnraeTC51. 

HaqaJibHHK OHCMAB, K.6.H. 

OrneTCTBeHHblH 11cnonmnenb: 

ttay'-!HblH coTpy.UHHK CHMC 011CMAB 
MornnbHHKOBa TaTbHHa AneKcatt.upoatta, 

Ka6. 307, Ten . 45-67-64 

~ E. M. JiaTKOBCKaR 



MeTonIIKa pa6oT 

06pa3U:hI aHaJIII3IIpoBrurn non CBeTOBhIMII MHKpocKorraMH Leica DM LS2 H 

Nikon Eclipse Ni. ITpocMoTp o6pa3U:OB BhHIOJIH.srJic.sr Ha rrpenMeTHOM CTeKJie c 

pa3JIIIHOBaHHOH Jia3epOM IIOBepXHOCThlO Ha KBanpaThl lxl MM (rrpOH3BO):{CTBa qmpMhl 

«RIGO», 5IrrOHII5I). ITonrrpo6a o6pa3u:a BonopocJIII, ofrheMOM 0,055 MJI, IlOMern:aJiaCh Ha 

rrpenMeTHOe CTeKJIO, HaKphIBaJiaCh IlOKpOBHhIM CTeKJIOM 1,8xl,8 CM c Ha)l(aTHeM 

rrperrapOBaJihHOH Hr JIOH no pacrrpeneneHII5I MaTepHaJia TOHKIIM CJIOeM. ITpocMaTpHBaJIC5I 

MaTepHaJI B 30 110JI5IX 3peHH5I (30 KBanparnx lxl MM) rrpH yBeJIIIqeHHH 100 - 400 pa3. 

<l>parMeHThl BO):{OpocJIH H3MepeHhl c IlOMOW:hfO OKymrpHOH JIHHeHKH l1 MHKpOBIIHTa 

MHKpOCKOIIa, u:eHa neJieHII5I 5 MKM rrpH yBeJIHqeHHH B 100 pa3 H 1,3 MKM rrpII 

yBeJIHqeHHH B 400 pa3. KoJIHqecrno H3MepeHHhIX cpparMeHTOB sonopocnH B Ka)l(noti: 

rrpo6e - 26- 30 lllT. MHKpocpoTOrpacpHH BhIITOJIHeHhl c IIOMOW:hfO Haca):{OK Ha 

MHKpocKOllhI U:Hcpposoti: KaMephI :UC 300F H U:HcpposoM. KaMepnI Nikon DS Ri 1. 

AHaJIH3 pe3yJinTaTOB H TeXHHqecKoe ocpopMJieHHe oTqeTa BhIITOJIHeHo c 

rroMOW:hfO ITK II crnHnapTHhIX rrporpaMM MSOffice. 

Pe3yJihTanr. 

B 06pa3u:e N2 l o6Hapy)l(eHa reJieo6pa3Ha.sr cycrreH3II.sr c MeJIKHMH cpparMeHTaMH 

CJIOeBIIW:a JiaMHHapHII, KJieToqHhie o6oJIOqKH 6e3 conep)l(IIMOro, coxpaHHBlllHe 

CTPYKTYPY H 6e3 coxpatteHII5I CTPYKTYPhI TKaHH, on11Hoqtth1e 6yJiasosttnHnie KJieTKH 

crropaHrnti: ( cpoTO 1 ). <l>parMeHThl JIHCTOBHnttoM. rrJiaCTHHhl JiaMHHapHH HMeJIH 

He60JihlllHe pa3Mepnl: CTOpOHhl OT 50 no 4500 MKM (B cpenHeM 400 MKM), BhICOTY OT 25 

no 70 MKM (B cpenHeM 40 MKM). Pa3Mepbl 6yJiaBOBHnHhIX KJieTOK crropaHrnes - ):{HaMeTp 

5,3 MKM, .nmrna 49 MKM, ofo,.._ M 464 MKM
3

. <l>parMeHTbI CJIOeBttm;a OTHOC5ITC5I, B 

OCHOBHOM, K OCTaTKaM Hapy)l(HOH KOpbl (CM. cpoTO 4, 5, 10). 06Hapy)l(eHhl OCTaTKH 

KJieToqHhIX o6oJioqeK KOphl H cepnu:eBHHhl CJIOeBHm;a, He HMefOillHX KJieToqHoro 

conep)l(HMoro (cpOTo. 3, 6, 9). B reneo6pa3HOH cycrreH3HI1 rrpHcyTcrnosam1 

6yJiasosHnttnre crropattrnH, HMe10rn:He u:eJihie H rrospe)l(neHHhie KJieTKII ( cpoTO. 7, 8, 10). 

06beM o6Hapy)l(eHHbIX cpparMeHTOB c u:eJIOCTHhlMH KJieTKaMH CJIOeBHW:a JiaMHHapHH 

cocrnsmreT 17-23% OT o6beMa 06pa3u:a 11 77- 83% reJieo6pa3HOti: cycrreH3HH, 

COOTBeTCTBeHHO .. 

B o6pa3u:e N2 2 o6Hapy:>KeHa reneo6pa3Ha.sr cycrreH3H5I c MeJIKIIMH cpparMeHTaMH 

cnoesIIrn:a naM11Hap11II, KJieToqHbie o6onoqKH 6e3 conep)l(11Moro, coxpaHHBrn11e 



cTpyKTYPY 11 6e3 coxpaHeHH.sr cTpyKTypbI TKaHH, o,n:11HoqHbie 6y rraBOBH,[(Hbie KJieTKH 

crropaHrnH ( cpoTO 2). <DparMeHTbl JIHCTOBH,UHOH rrrraCTHHbl rraM1rnapm1 HMeJIH 

He6oJibIIIHe pa3MepbI: CTOpOHbl OT 25-1250 MKM (B cpe,n:HeM 286 MKM), BbICOTY OT 28 .n:o 

50 MKM (B cpe,n:HeM 45 MKM). Pa3Mepbl 6yrraBOBH,[(HbIX KJieTOK crropaHrneB - ,[(HaMeTp 

5,4 MKM, ,[(JIHHa 44 MKM, o6'beM 189 MKM
3
. <DparMeHTbl crroeBHrn;a OTHOC5ITC51, B 

OCHOBHOM, K OCTaTKaM HappKHOI~ KOpbl BO,n:opoCJIH ( cpoTO 12, 14, 15, 17). 06Hapy)l(eHbI 

OCTaTKH KJieToqHbIX o6orroqeK KOpbl H cep.n:u:eBHHbl crroeBHrn;a BO,n:opoCJIH, He HMeIOllJ;HX 

KrrernqHoro co,n:ep)l(HMOro (cpoTo 11 , 13, 16). B rerreo6pa3HOH cycrreH3HH 

rrp11cyTCTBOBaJIH 6yrraBOBH.LJ;HbJe crropaHrHH, HMeIOrn;He u:eJibie H IlOBpe)l(,LJ;eHHbie KJieTKH 

( cpoTO 15, 17). 06neM o6Hapy)l(eHHbIX cpparMeHTOB c u:errocTHbIMH KJieTKaMH crroeBHrn;a 

BO.[(OpOCJIH B o6pa3u:e COCTaBJI5leT He 6orree 7-23 ,5% OT o6'beMa o6pa3u:a H 

rerreo6pa3HOH cycrreH3HH 76,5-93 , COOTBeTCTBeHHO. 

AHaJIH3 o6pa3U:OB IlOKa3arr, qTQ, Tpy.n;Hee BCero pa3pyrnaeTC5l u:errOCTHOCTb 

KJieTOK Hapy)l(HOH KOpbI H KJieTOK crropaHrHH. 

TaKHM o6pa3oM, B rrpe,n:cTaBJieHHbIX o6pa3u:ax crroeB11rn;a caxapHHbI (rraMHHapH11) 

5IIIOHCKOH TeXHorrornqecKH o11pa60TaHHOro Ha KaBHTaU:HOHH0-3KCTpaKUJ10HHOM 

arrrrapaTe Brnporo rroKorreHmI Mo,u:em1 K3A-2-0,5, HapyrueHa u:errocTHOCTb o6orroqeK 

KJieToK crro.sr KOpbI, rrpoMe)l(yToqHoro crro.sr 11 cep.n:u:eBHHbI, co.u:ep)fmMoe BHYTPH 

6orrbrnHHCTBa 3THX KrreroK orcyrcTByeT. <DparMeHTbI cnoeB11rn;a, coxpaHHBlIIHe 

L(eJIOCTHOCTb KJieTOK, rrpe,n:CTaBJieHbl KycoqKaMH Hapy)l(HOH KOpbl H rrpoMe)l(yTOqHo:H 

KOpbI H KJieTOK crropaHnleB. ,ll;on.sr L(eJIOCTHbIX KJieTOK TKaHe:H caxapHHbl (rraMHHapHH) 

.sIIlOHCKOH B o6pa3u:ax COCTaBJI.sreT OT 7 .n:o 23,5% OT o6rn;ero o6'beMa 06pa3u:a, 

COOTBeTCTBeHHO, rerreo6pa:rna.sr cycrreH3H.sI COCTaBmreT 76,5-93%. 



<l>oTO l. 06pa3eU l. CycrreH3m1 remi: c <PparMeHTaMH caxapHHbI (naMHHapHH) HIIOHCKOH. 
06ruHli BH.Il rrperraparn Ha cqeTHOM CTeKJie (ceTKa lxl MM). <l>ornarrrrapaT Canon (8.0 Mega 
pixels) MaKpocneMKa. 

<l>oTo 2. 06pa3eU 2. CycrreH3HH remi: c <PparMeHTaMH caxapHHbI (naMHHapmi:) HIIOHCKOH. 
06ruHli BH.Il rrperraparn Ha cqeTHOM cTeKJie (ceTKa lxl MM). <l>ornarrrrapaT Canon (8.0 Mega 
pixels), MaKpocneMKa. 



<I>oTO 3. 06pa.3eU 1. KneTKH cpe,L(HHHOro CITO.ff: BO,L(OpOCITH c ,L(ecpopMHpOBaHHbIMH CTeHKaMH 6e3 

co,L(ep)Kl{MOro. YBeITHl.JeHHe B 100 pa.3. 

<t>oTO 4. 06pa.3eu 1. <I>parMeHT Hapy)l(HOH H BHYTpeHHefi KOpbl BO,L(OpOCJlH c ueJThIMH KJleTKaMH, 

3ailOITHeHHbie CO,L(ep)l(HMbIM H KJleTKH cpe,L(HHHOro CITO.ff: BO,L(OpOCJIH 6e3 CO,L(ep)Kl{MOro. 

y BeITHl.JeHHe B 200 pa.3. 



<l>orn 5. 06pa.3eU 1. <l>parMeHT so;::i;opocnn: KneTKH KOphI H crropaHmli. MHKpocKorr Nikon 
Eclipse Ni Y senHqeHHe B 200 pa.3. 
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<l>oTO 6. 06pa.3eU 1. renh Bo;::i;opocnH c OCTaTKaMH CTeHOK KneTOK H TPY60K. MHKpOCKOIT Nikon 
Eclipse Ni Y senHqeHHe B 200 pa.3. 



<!>OTO 7. 06pa.3eu; 1. feJib BO,Ll;OpOCJilf C OCTaTKa.MH co,n;ep)l(HMOfO KJieTOK cpe,n;HHHOro CJIO.sl . 
MHKpocKorr Nikon Eclipse Ni Ysem1qeHHe B 200 pa.3. 
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<!>OTO 8. 06pa.3eu; 1. feJib c cflparMeHTa.MII BO,Ll;OpOCJIH II u;eJibIMII KJieTKaMH, 3aIIOJIHeHHbie 
co.n:ep)l(HMbIM. M11KpocKorr Nikon Eclipse Ni YsenHqeHHe B 100 pa.3. 



,. 
<l>OTO 9. 06pa3eU 1. rem, Bo,nopocJill. BH,nHbI CTeHKH KJieTOK, qacTHqJJO coxpatteHa CTPYI<Typa 
pacnoJIO)[(eHHjl KJieToK, co,nep)[(HMoe oTcyTcrnyeT. MHKpocKon Nikon Eclipse Ni YseJIHqeHHe B 

100 pa3. 

<l>oTO I 0. 06pa3eu 1. <l>parMeHT BO,nopocJIH: KJieTKH KOpbI H c KJieTKaMH cnopaHrHR. 
MHKpocKon Nikon Eclipse Ni YseJIHqeHHe B 100 pa3. 



<l>OTO 11. 06pa3eu; 2. f eJib BO,ll;OpOCJIH c KJieTKaMH cpe,ll;HHHOro CJI051 6e3 CO,ll;ep:>KHMOro. 
MHKpocKorr Leica DM LS2 YaeJIHqeHHe B 200 pa3. 

<!>OTO 12. 06pa3eu; 2. feJib BO,ll;OpOCJIH c KJieTKaMH KOpbl H cpe,ll;HHHOro CJI051. MHKpOCKOII 
Nikon Eclipse Ni YaeJIHqeHHe B 200 pa3. 



<I>orn 13. 06pa.3eu 2. KrreTKH 80,nopoc1rn 6e3 co.nep)I(HMOro, coxpaHH8IIrne pacrrono:lKeHHe 8 
TKaHH. MHKpocKorr.Leica DM LS2. Y8eJIHqeHHe 8 600 pa.3. 

<l>oTO 14. 06pa.3eU 2. <I>parMeHT 80.llOpOCJIH c KJieTKaMH, coxpaHH8IIIHMH ueJIOCTHOCTh H 
co.nep:lKHMoe. MHKpocKorr Nikon Eclipse Ni. Y8eJIHqeHHe 8 100 pa.3 



<l>oTO 15. 06p33eU 2. <l>parMeHTbI so.z:i;opocm1: TKaHH KOpbI H I<JieTKH crropattrHH, rrycTbie 
KIIeTKH cpe,z:i;HHHoro cno~. MHKpocKorr Nikon Eclipse Ni Y senHqeHHe B 100 pa.3. 

<l>orn 16. 06p33eu 2. fenh so.z:i;opocnH c ocrnTKaMH cTeHOK KJieToK. MHKpocKorr Nikon Eclipse 
Ni YsenHqeHHe s 100 pa.3. 
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<l>oTo 17. 06pa3en: 2. <l>parMeHT so.n;opocm1: KJieTKH TKaHH H KJieTKH crropattrnH:. MHKpocKorr 
Nikon Eclipse Ni YsenHqeHHe B 100 pa3. 


