
Mo c KoecK afl f o cy AapcrBeHHa.a aKaAeMI{t

6uorexuoJlorl4l4 - MBA uttt't.

BerepnHapuoil MeAI{III4HbI

K.IrL Cxps6una

Pexrop O|EOY BO MIABM

(YTBEPXIAIO)

rcpr6raH 1s.Fr., npoSeccop

[oss6uH C.B.

l, )) 2021 r.

OTqET

rro r4ccJreAoBaHr41o 6uocoeNaecrltMocrl4 n cuoco6Hocrl{ K l{HTerparJr4vt c

poroBlrueil peqnnaeHTa Marepvaxa Anq KeparorlJlacrl4Kta <<KopHeorr.lracr)).

[4ccne4oe aHWe orHoc rlrcq K orIeHKe rQQexrI4BHo crt4 n 6esotracHo crl4

MeAr4ur{HcKoro rr3AeJrr4r, rrpeAcraBnrroulero co6ofi AeBlalarv3llpoBaHHyIo

$lrxc ra p o eaH Hyro M eroAoM Kpo ocn 14 H KI'{H rtl po roBpl tly. Ha6op

6nolexgoJloruqecKvtx v cpvtzvKo-x14Mr4LIecKflx npt4eMoB Ilo3BoJllln yMeHbul4Tb

6uo.noruqeci(yro peaKrlnlo Ha r4MrrJraHTar Ao ypoBHq nyqtuux rlon?lMepHblx

o6pa:r1oe c coxpaHeHr{eM cuoco6uocrr4 l4HTerpllpoBarlc-s e 6uororl,IqecKyro

clpy rilypy poroBl4rlbl, n pa KTI'{qecK t4 6e: n orep t'f ocHoBHslx c eofic.re,

rro3BoJrr Fou1r,rx o cyue clBJrrlb t:e o c H oB H ur e Qyn xuuu. C oorBerc'rBye'r TY
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Sxclepr,rveHTbr npoBoAt4Jl14cb rra 6a':e Mocrcoecron rocyAapcreeuuoil ar<aneMrvr

Berepr.rHapHoil MeAuur4Hur n 6uorexHolorr,u4 unr. K.Z. Crcoq6LIHa rz [eHrpa

B erepI,IH apuofi o $ran; na o n orr4vr Ao KTo p a A. f. IlIul Kvr*a

SxcnepnveHT crpolr rcs, Ha ocHoBe v3yqeHwfl 6uonauxpocKortt4qecxotZ xaprnHrt,

orrrnqecKoil xolepeuruo'ir ronaot-pacphn BbrcoKol'o pa3pelt-telr4l t,I rl{croJlorn'{ecKofi

n z 6,-if



Kaprr.rHbr poroBnrlbr sKcrrepr4MeHraJlbHblx KponI4KoB (I - IV rpyura: Bcero 6ruo

r{ccneAoBaHo B rua:), KoropbrM 6rrr vruuaHTzpoBaH Marepnan Kopueolnacr

(.qaree Marepual).

I4urnlaHraq:an Marephana BbrrrorrHrnacb B Tpex xt4pyprl4llecKI4x BapI,IaHTax:

l) I rpynna: cKBo3Hat Keparonrlacrl4Ka (l rna:);

2) II rpynra'. vllrpanaMenn-apHat nocJlofi:nas. KeparonnacruKa (1 uae);

3) If l rpynna nepeAHtt no.crofisaq Keparonrlacrl4Ka (4 rnasa).

B xa.{ecree KoHTponr r4crroJrb3oBanh r.rHTaKTHbIe Kponl4r{bLt flra3a (IV rpyuna: 2

rnasa).

On ep ar1nr4 [po B oA r4rrrr B ycn o B nrx Berep?IHapuofr MI,IKp oxl4pyprnue c roil

onepaqn oH nofi c r4cn orrb3oBaHr4 eM B Hyrp 14 Beu H ofi npeMeAI{K a\r4w 14 ra3o Boro

Macor{Hofo HapKo3a noA orrepaur4oHHbIM MI4KpocKonoM. Bo scex cnyq€rx

Har{aJlbHbre 3TaIIbr BMeIrIareJIbcrBa 6gn,t oAI4HaKoBE'I: fIocJIe npoBeAeHnfl HapKo3a,

r H?KJrSAbrBaJracb cTepunL,Har od)ra,rbMoJlofllqecKat can$erxa, 6:re$apocrar. Ha

Bep xH ro rc rpr Myro Mbrrxqy H aKnaAbr Baru Ixo B -Aep xanKy. Keparo n nacruue cxuit

Marepuan fv4purvrpoBaJr14 B crepr4nbHoM c6anaHcl,IpoBarlHoM QrzsuonorhqecKoM

pacrBope B TeqeHlte l5-30 Mr4Hyr. f,a:ree nplrBeneHlt oco6eHHocrl{ Kax(Aoro

BMClUATCJIbCTBA

CxeorH afl Kep aro rlJracrr{Ka

B poroenqe pequnr{eHra, B UeHrpe, TpenaHoM AI4aMeTpou 6,0ntlt cpopltt'tpoBaIwr

cKBo3Hoe orBepcrr4e. TeHa )r(e rpenaHoM BbIKpaABaJ-It4 N4arepnan e $oprrae AI4cKa.

BsrxpoeHHtrrl Ar.rcrc $nrccrzpoeanyt 4-vn uBaMri-Aepx{anKaMI4 c I4cnonb3oBaH14 eM

rxeJIKa 8-0 (pnc.l ). llo Kpyry y3noBbIML{ IrIBaMu repMerl'I3rlpoBann

r.{MrrJraHTr4poeauHtrfr Ar4cr( r,r3 Marepr4ana B rna3y xl4BorHoro c zcnoJIb3oBaHI4eM

ueil.uoHa 1 0-0 (puc.2).



Puc.1. 3ran orepaqul4 cxeosHofr

Kep aro nn aQTrrKvr Marep I4 an oM

Kopueonracr. Halo)KeHlre IIBoB-

AepxanoK

Pvc.2. TpaHc[naHTar v3 Marepl{ana

3afepeMT[3I4poBaH I 6-ro rIBaM14

Hefilou l0-0.

flo cn ofr u aq u HTp ar aMeJlJrfl p Hafl Kep arorIJI a cru Ka

Poroelr.{HbrM paccnar4BareJreM B poroBl4ue xLIBorHoro QoprrahpoBanl4 TyHHenb

sa l12 uy6l,rHrr no $oprue BbIKpoeHHoro Marepwara. Tpenanov Al4aMerpona 6,0

MM BbrKpavrBarrv Marepr{an e $opue AucKa. fuctty c rloMoulblo HoxHI{II npprAanlr

oBanbHyro Sopry. Marepuan fioMerqanr4 B noAroroBJleHHuil rynueJ'Ib, rlocJle qero

TyHHenb repeMerl,I3l'tpoBanl4 AByMfl IrrBaMIl Hefrlou I 0-0.

flepe4Haq noc,'Iofr H aq Keparoflrrl acrn Ka

Tpenauou AltaMeTpona 5,0 MM BbIKpa:zBanr MaTepl4an e Qoptlte AI'IcKa.

TpenaHona AnaMerporu 5,0 MM npoBo4.Anrr HenpoHl4Karouee KpyroBoe [pope3aHl4e

poroBr4rlbr. ArNragHbrM Hox{oM orcerapoBblBanl{ nepeAHl4e cJlou poroBl4lbr B

HecKo-lrbKo npl4eMoB, IIo cTeIIeHHo Qopvllpyt TpaHcnnaHTaUI4oHHoe :roxe

r,'ry6nnofr 250-300 MKM. tr4: reparonracrr4qecKofo Marephara BblKpal4Ba|fil nocKyr

Ar4aMerponr 5,0 MM, yKJraAbrBanr4 B TpaHcnnaHTaIInoHHoe Jloxe n $uxcupoBaJln

BoceMblo ilpepblBHblMu y3noBbIMI4 lrIBaMI4 Hefinon 8-0.

Brree4euve v3 HapKo3a ocyulecrBrrflnv B ycnoBuflx AHeBHoro Berepl4HapHoro

craufioHapa. Bo Bcex cnyqa.flx noc,reonepaut4oHHafl pealvnuratl4fl BKJltoqaJIa:

Supoc|,roKcatlhH 2,5o (Bafrrpran) nolrcoxuo. I pa: B AeHb B relleHl4e J lueit;
Me,toxcuAun lepopanbHo B TeL]eHr4e 3 aueil; To6pexc, rJla3Hbie Ka[JII{, 3 pa:a n

AeHb B TerreHr{e 14 mefi; Kopnepererrb, flla3Hofr le,tr, 3 pasa B AeHb e re'{eHlae l4

rHefr.



Puc.3. flePerte cYrKIl rlocJle

ofiepaqlrn cKeosHoil [M[naHTaunn
Marepl{ ana KoPueorlJlacr

Pnc.5. Mecqu nocJle cKeosHofi

r4MrrJI aHTauI'I I'I M aTepvarta

KopueonJlacr'

Pvc.4. Helens nocne onepaufiI4

c KeogHoft I4M[JIaHTauI4I4 Marepvana

KoPueoulacr

Pvc.6.3 Mecqua rocne
I{MTIJI aHTaIIUT{ MaTe pvana

KoPueouJIacr.



Puc.7 . 6 uecsrleB rrocJre uMrrJraHTarlr4u Mare pvana Kopneonnacl
yBenr4r{r4Baercr rrpo3paqHocrb r4MurraHTara, ua uepz$epvkr efo orqerJlt4Bo

rrpocMrrrpvrBaercfl peQnexc c rrra3Horo AHa, fpaHuua c poroBl4llefi pequnueHTa

He o[peAen.feTct

[auuue np[x{t{3Heu ofi onrl4qecKoil xorepeuruofr ronaorpa$nu'

Prc.8. 6 Hrec. ttocJle cxeo:Hofr
r4MrrJraHTarlr4u Mare pvana. CpeAnm

nepraS epu.f, 14 MrJIaHTara. Orcyrcreyer
fpaHHrla fiepexoAa cJIoeB BoJIoKoH

l'lMrrJraHTara B cJIoI4 poroButllbr. (Jlenrrfr
xpail)

Pvtc.9.6 naec. rrocne cxsosuoz
h M nraHTarrt,tr4 Mare pnana. Cpe4Haa

nepr.r$epnt I4MrJIaHrara. Orcyrcrnyer
fpaHurla [epexoAa cJIoeB BoJIoKoH

lrMrIJIaHTara B CJIOI4 pOTOBZUbI.

(flpaeufi xpafi)



Pvtc.l4.lnas rponplKa qepe3 1 vrecqlt

rrocJle Hapyx(Hofi noclofiuofr
I.T MTIIAHTAUI'I14

Prac. l 5.Porosplua 3roro x(e KpoJII4Ka

na OKT ronorpaMMe

flo cne Hapy>tuoil n o cnofi sofi nrr'tu aHT aIgvr MaTepI4 aJIa p oroB HUa Kp oJII'lKa

nor{Tt,t [po3par{Ha, rloBepxHocrb poBHaq, rpaHuIIbI Me}(Ay:4opoeofi TKaHb}o 14

'rpaucunaHraroM He orrpeAer.rrlorc.s (pnc.14). Ha OKT (pt'rc.15) rarNe rpaHI4Ua

Me)KAy poroBr4uefr peur,rnraeHTa 14 TpaHc[naHTaroM He Bll3yan]I3trpyercs' Cnofr

3[UTerr4q ].tMeeT HopManbHyro TonuraHy. PoroBhIIa coxpaHteT cJIOI4CTOe

crpoeHl're. 3nAorel uil coxPaHeH.

P e :yl sr ar bI r I{ c r oJI o r Ir q e c K o ro I'I c c Jr eA o B a H I'I fl

B rpynne CxeO:uofr KepaTonnacTt'lKll nO eceil nOBepXHOcTI'I pOroBI4UEI,

BKJI Foqafl O6lacrr TpaHcrln aHTaTa CSOpttlltpoBaHa paBHoMepHafl Ha BceM

nporflxeHuu 6azatrcHa.s MeM6paHa. Cnofr 6asarburlx KrIeroK srrvreII4fl. u 6olee

uOBepXHOCTHrIX CnOeB CQOprr,rupoBaH, paBHOMepeH n He I4MeeT BnAI'IMLIx ouuquil

HaA uHTaxruofi crporuofr u o6lacrrrc I'{MIIJIaHThpoBaHHoro MaTepVaIa'

Bocna,rnreJlbHble KJI9TKI{ BO BceX cJlo.tlX I4HTaKTHofr pOroenUbl I'r

14MrrJraHTHpoBaHHoro MaTephana oTcy'tcTBytoT. Or'r6pO6nacTbl (xeparOUrarur)

pacilono)KeHbl B cTpoMe poroBl4ubl I,I 14 MnIaHTUpOBaHHO|O MaTepl4ana

napannenbHo. B KSJIUqeCTBeHHoM OTHO[ISHI414 HeT paZwnvit' B I4HTaKTHOfi

pOroBI4Ue II I{MrJIaHTI4poBaHHoM MaTep]u,alre. tr4ltnlanrnpoBaHHbtit valepuatt

r4MeeT cnOZCToe cTpOeHI4e noAo6Hoe cTpoeHI4lo HopManbHOfi pOrOenUbI rlpl4 ?TOM

i,ron poroBl4Ubt 6es ettA7voil norpaunqHofr 3oHbl fiepexoAtT B cJlol4

lrMfr.uaHTupoBaHHoro Marepl4ara, cocraBITflfl eAI4Hoe Uenoe o6pasoeaurae' Cnofr

3HAOT9JII4aJIbHbIX KJIeTOK IIpUCyTCTByeT Ha BCeM IIpOT{X{eHI',In [pe[apaTa' B TOM



qlrcne p aBHOM ep H o B E ICTI,InaeT BHyTp e HH ro ro II oB epxHo cTb I'IMIIJIaHTI{p OB aHHOIO

MaTepr4ana (pnc. 16,17). B nranrsalsHofr 3oHe OTCyrcTByIOr BOCraJII4reJIbHbIe

KreTKu, oTMeqaeTcq HeKoToplrfr n:6llToK TKaHeil cocyAncTblx o6pasona:nvtfi" 6eZ

rrpr43HaKoB BocraJluTenbHofr peaKIII4I4. B rxauut paAyx(KI4 kr lJlznu'apHoro reJla

oTcyTcTByroT Bocfra,qr4TerbHbre KJISTKI'1 (pnc.l8,l9). Cocylu He yBenl4r{eHbl B

pa3Mepax uX KoJI}IqecTBo TaKXe He yBenl4qeHo I,I cooTBeTcTByeT TaKoBoMy B

KOHTponbHbIX fJIa3aX.

Puc. 16. 3osa repexoAa Marepl4ana B

pofoBI4IIy peuvIIHeHTa' cnou
Marepl4ana 6e: nepepblBa 14

p a3fp aHI{r{I{Te,rIE,Ho il luutltz n ep exoAtr

B CJIOI4 pOfoBI4UbI pequl1l4eHTa'

Orcpacr<a reMaroKcl4rluH-?o3uHoNr' Ve'

x40

Pnc.1J . Cttott Marepl4ana no4obuu

cJIOtM poroBllubl pequnueHTa'

3ac eJIeHbI KepaToIIVT aMI,j'

SHAore,rnalssltfi 14 3rII4TeJIuaJIbHbIe

cJrot{ s o6racrll Mareprana 6eg

oco6enuocreil, HerlpepblBun. Oxpacxa

reMaroKcLrJII4H-o3l{HoNl' Ve. X400



P trc. 26.PaAylI(Ka KoHrponbHoro
rJra3a, cnoxofrsa, cocyAbl He

yBenilqeHrt. OxpacKa reMaroKcHJII4H-

3o3pIHoM. Vs. X40

Pwc.28. fnoilna.q s3Ba poroBr{ubl c

yrpoaofr nepQopauvlr L't ilorepr4 rna3a.

Pvc.27 .I]anuapnoe reno n
rr.t u6arruaq 30Ha KoHTponbHoro.

CocyAucrble crpyKrypbl He

paclxnpeHbl, Boc[alrrreJlbHble KJIeTKH

orcyrcrByror. Oxp acKa reMaroKc zJIr{H-

3o3r4HoM. Ye. X400 rJla3a.

P trc.29 . Xo4 onep a\wvr:
14 M fIJ'IaHTaUUt M aTep[Aila nyTe M

HaJrox(eHl{t y3noBbIX ITIBOB

Pe:y,rurarr,r rroKpbrrr,rfl ocrpbrx ruofrttutx r3B y coOarc

B c e onep arJvw Bbrflor Hqrr4 rro oJre HeyAar{Horo [pr.IMeHeHI4t 3 aMopox{eHsofr

ceraHofi poroBr4rlbr, Koropar noABepr Jlacb pacrnaBl eHl{ro (pnc. 2 8 ). -fl :na

rroJrHocrblo noKpbrBaJracb B npeAenax 3AopoBbtx rxariefr MarepzaJloM

Kopueonnacr c Sr,rxcaqr,refi y:nonrrMlr urBaMr.{ (pnc.29). O5nacru rHoilHofr t3BbI



riocJre noKpbrrr4tr MarepuaJroM Kopueonnacr ocMarpvrBanv qepe3 3 ue4eln, IIocJ]e

o[epaq]In [pI4 cHqTI,Iu IIIBoB rapsopaS?Il4 c oAHoMOMeHTHIIM yAaneHI4eM

Qnxcr.rpyrouux TpaHcfrJraHTaT uBoB. orveqaru BbIpa)KeHHyro

HeoBacKynflpu3arlnTo rroBepxHocTu MaTepvaLa 6es npusuaKoB pacnraB'JleHu.t.

r{epe: 3 HeAelu orMeqa,qacb [o,'rHarr 3nr4TeJII43al\vn noBepxHocrl4 poroBl{llbl

peuunr4eHra r,r rpaHcrrJr aHrara. M arepraan 14 Hrerp upoBaH c petru nHeHroM (pnc.3 0).

gepe: Mecqq nocne cHflTt4fl rrrBoB (pnc.3l) orrvreuaercfl tloJlHat I'IHTerpar\vrfl

Marepgana . HeoBacKynrpn3arrr4q yMeHblII4rI acb. OrNte'{aercq trurMeHT aWA

TpaHclnaHTaTa no nepn$ epvvr. Poroenqa peLII4IITeHra cnoKofrHa.

Buzyattvtzl4pylorcs uydxene)Kau1r4e orAenbt rJla3a: poroBI4IIa 14 xpycranl4K. B

fpynne cpaBHeHr4q onpeAenreTcf, BbrpaxeHHat BocrlaJIuTeJIbHaq peaKIII4q

pofoB 14 UbI peIII4rII{eHTa, Ao HopcKaq QBLiHafl poro B I4Ua oTer{ H a, MyTHafl (pv'c'32)'

Pnc.30. qepe3 2 ueperut nocne

oneparlhl4 npol43BeAeHO CH.srl4e

rap3opasl4l4 14 y3noBblx

fepMeTe3npyrouLIX IxBoB

Puc.3 l. 9epe: Mecflu rlocne cHrrrlrfl

LrrBoB, yMepeHH aq BacKynfl pIBaIJVrfl

TpaHcnnaHTaTa B noBepxHocTHbIX

cno.nx. Poroenqa peuI4rII4eHTa

ilpo3paqHa.



I{epe: I Ntecqq rrocJle Crso:Hofi uMTIIIaHTaUuI'I MaTep]/'ana KopueoulaCT Ha

aepvvt oIITUqeCKI,IX I(OfepeHTHbIX TOMOI-paMM CJIOU pOfoBI4IIbI [IepexoAflT Ha

14MUIaHTnpoeaHHulil MaTepnan. B o6,racTh nepexoAa cJIoh HeflpepblBHbl h

fiepexoAHar 3OHa He Br.r3yanu3r4pyeTcs. cnon pofoBl4l-lbl pequnl4eHTa flepexoA,f,T B

cJror4 MaTept4ana, COCTaB1fl.fl C HI4MI4 eAI4HOe Uenoe. MarepuaJl B HeKOTOpbIX 3OHaX

HMeeT He3H aquTenbHyro rrZneppe SJI eKTI4B HO cTb' HO C OXpaHteT CJI OI4cTO e

crpoeHl4e) xapaKTepHoe Ant crpoMbr pofoBl4l-lbl.

rlepe: 6 n,Iecsqee (puc.8.9)nocle oileparlr414 Ha Cepl'lrl orITt4qecKL{X KOfepeHTHbIX

ToMofpaMM orpeAefl-seTcf HopManbHblfr rto TonUIIIHe HenpepbIBHbIfi cnofr

3llrrreJrut, orMeqaercfl noJrHaq zHTerpar\r4fl Marepl{aJla c poroBrrr\efi peuI4[I{eHTa,

ruueppeQJreKTrrBHocrb yMeHbrrrrrlracb, coxpaHflerct cJlol4croe crpoeHl4e'

xapaKTepHoe An.s pofoBplqHoil rxaun.

[auHure 6nourrpocKontal4 nocne nOcnoiiHoil nurpanaMennspHoil

L{Mrrr aHTauu14 Marepl/,ajla.

Puc. I 0.Pe:ynsrarbt 14MnraHTal ll4 14

Marepr4ana B cnoll pofoBllubr. tlepe: 1

Nrec. n/o oTMeqaercq o6pa3oBaHl4e

,TIE|KO|O NAHHYC B HAPY)KHbIX CJIO'X

pofoBr,IrlHofo TyHHeJLfl, KaK peaKuu-fl Ha

xr4pypfur{ecKyro TpaBMy.

Pnc.1 L tlepe: 6 naec. I4MrIJIaHrar

npo3paqeH, ocTaroqurtfr naHHyc B

o6racrn Hapyx(HbIX orAeJIoB

orepaqnoHHofo ryHHent

B nepelre HeAeJrr{ rrocJre oleparlr4u $oprr,tnpyerc.x nerKraft cocyAnerbfiI' rraHHyc B

cropoHy c QoprrlnpoBaHHofo ryHHen fl

npaKTI4r{ecKI4 TIOJIHOCTbTO l{Cqe3aer K

c r4MrJIaHraroM (p"c. I 0), r<oropuIfr

cpoKaM e 6 t\aecqqeB r/o (pprc.11). Poroeuqa



peqr4rrr4eHTa Bo BCe cpoKl4 Ha6nroAeHl4t lpo3paqHa, IIpI43HaKOB Boglafll{TenbHofi

peaKIII4t4 B orBeT Ha uMrlJlaHraql4ro Marepuana He oTMeqeHo (ptc'1 0,1 I )'

flocne r4HTpanaMennrpHofi nocnofiHofr xeparon ralTvrKvr qepe3 6 Mecsqee F{a

orrrr4r{ecKofr rorepeHTHofr rorr,rorpa$ull o[peAenflerc.f, TpaHcrlnaHTar B Bvne

yqacrKa fI4IIeppeOJIeKTnBHofi rxaun (pnc.l'2), cnovt lIHTerpnpOBaHbI co crpovofr

poroBr4rlbr perlr4nr4eHra. Poroer4qa 3KcrrepplMeHTaJlbHoro xlrBorHoro B cpaBHeHlrl4

c KoHrponrHofi rpyunofi r4Meer HopManbHbre feoMeTpl4rlecKkte napaMerprr (puc.

13).

Pnc. 1 2. Kaprwrta uoclofiHofi
r4HTpanaMeulpuofr IIMTITIaHTaIIHI4

MarepI'IaJIa. Orueqaercs
BepereHoo6pasuar

rr.rneppe QJIeKTI4 BH at 3oH a,

cooTBercTBy roulafl [ono)I(e H ulo
MaTepuuua B pofoBt'Iqe peqnfl]IeHra.

CAora poI'oBlIIIbI 6e: nepexoAuofi 3oHbI

uepexoAtr B cJroul MaTepl,lana,

3nnrennfi I4 3HAorerI vtatrcsstir clofi
coxpaHeHbl

Prac.13. Kaprnua OKT t<oHrpolruofi
poroBl4llbt. Ornteqaerc{ HarI4BHoe

0JIOIICTOe CTpOeHI,Ie I4 OrIpeAeJI.fl erct
cnofr 3rrr4TeJlnfl 14 3HAorenvn. O6a ctos
rro cBolIM napaMerpaM coorBercrByror
croqM B SKCnepuMeHTaJIbHbIX lJIa3aX

KaK rlpu noclofinofr rar< v ilPn
cxeosHofi 14 MIIJIaHTaIrlrrr Mare pvana



Pvc.22. 6 MecqqeB rIocJIe onepaul4l4.

Pa4yNua-s o6oro'{Ka lr tll4nl'rapHoe

TeJIo. floc,rofi Hafl uHTpanaMerrflpHafl
14MIIJIaHTaIIn'I MaTep14 ana.

B o cuannrerlbHlle KrIerKI{ orcyrcrBylor'
Or<pacrca reMaroKcLInr'IH-3o3[HoM. Vs'

x400

Pvc.23. 6 nlecsqeB rlocne orepaur{I4.

llnnt6antu as o6lacrl. llo c:ro fruas'

14 HTpan aM ennfl pHafl I4MIIJIaHTaII[t

Marepuana. B o cnalrrreJlbHr'Ie KJIeTKI{

orcyrcrByror. Or<p acKa reMaroKcI{JII{H-

3o3r{HoM. Ye' X400

Pv,c.24. KoHrPonrHr'rti rrtas'

Poroeuqa I4Meer cnol{croe crpoeHI4e,

KaK 14 B 3KC[epI4MeHTaJIbHOM fna3y.

Cnon 3acereHbr $n6Po6,qacraMH
(r<eparoquravz ). OrPacxa

feMaroKcr.{JrKH-?o3hHoM. Ve. X40

Pwc.25. KourPonruufi rrla3' 3oua

rrtt*r6a, qunl4apHoro reJla n paAyx{KI{'

Cocylst He PacIxl4PeHbl,
BO CrraJIUTeJIbHble KrlerK14 OTCyTCTByIOT'

Orpacxa reMaroKcI4JlI4H-3o3uHoNa. Ve.

x40



Pvc.20. 6 NrecsueB nocne orepaql4l4'

flo crofi H afl vrTqanaMenntpHat
r4MII JIaHTaIIZq Mare pvana. Cnoil

SnhTeJII4aJIbHblX KJIeTOK li :uAore:rnil
coxpaHHbl Ha BCeM npoTfl)I(eHl4l"l

np eflap ara. Orpacxa reMaroK cr4IrvH-

3o3t4HoM. Ve. X40

Pprc.2l. 6 nrecqqeB rIocJIe oflepalrl4l4'

flo c:r o fr u afl. vlnTqanaM ennqpHafl

I,IMnrI aHTauI4 r M are Pnana. Clora

Marep14ana I4HTefpI4poBaHbI CO CJIO'M14

poroBt{Irbl peqzilueHra' O6lacrr
nepexoAa He onpeAeJrtlercf, - Oxpacra

reMaroKcwlzrH- 3o3I4HoM. Ye. X40



Prac. I 8. 6 ru'recqueB tlocJle otrepaul414'

Pa4YxHaq o6oroqxa

3KCIrepuMeHTaJIbHOfO KponnKa' cocyAbl

He paC[I14peHbl, BO CIIaJII4TeIIbHI'le

KJIeTKI4 OToyrcrByror' oxpacxa

reMaroKchrll4H-?o3l4HoM' Ve' X40

Pnc.l9. 6 MecqueB rlocre onepauull'

I-lranrlapHoe reJro ll llruSalbHat

o6lacru' B ocnalurerlbHbie KJIeTKII

orcyrcrByror. OxpacKa reM^aroKchnl'IH -

3o3I4HoM' Ve' X400

gepes 6 r,aecqqeB nocJIe o[epaULII4 B rpyrfle ilocnofiHofi rarirpalaMennflpHoll

KepaTorrnacTr4Kr4 TaKxe no ecefr IIOBepxHocTI4 pol.oBl4Ubl', BKJIrcqafl o6:racrl

TpaHCnnaHTaTa, cso pnn npoBaHa paBH O IV e p Haf H a BC eM npoTfl )KeH Wt' 6azatauas'

MeM6paHa. Cnoil 6a:a:rluux KJIeTOK srlI4TeJIHfl u 6o:ree noBepxHocTHbIX cJIoeB

cQoprr,lupoBaH,paBHoMepeH!{HeI4MeeTBI4AI4MbIXo].ttvtlMil,HaAnHTaxrgoit

crpouofi u o6lacrrFo uMfIJIaHTI4poBaHHOfo MaTepvala' BocualuTelfbHble KJIeTI(I4

Bo Bcex cJrorx r4HTaKTHoil poroerzqbr r.r r4MnJIaHTI4poBaHHoro Marepl4ara

orcyrcrByror. Qrz6pbSlacrlt (xepa1oun1ur) pacno:IOXeHbl B crpoMe pofoBullbl 14

IIM[naHTtlpoBaHHOfo MaTgpllana [apanJleJlbl{o' B t<olnqeCTBeHHOM OTHOIIIeHnI4

Her pa3nr4qnfr e nHTaKTHofr poroeraqe 14 I4M[JIaHTnpOBaHHOM MaTepl4ane (pnc'

20.2I)'orMe.{aercq6oIE,IIIaf,IUIOTHOcTbcJIoeBBI{MIIJIaHTIIpOBaHHOMMaTepVaIe)
qTooflpeAeJlfleTcqno6oleeI,IHTeHcI4BHofrorpacKeMaTepI4aIa,

l4uu aur.r4 poBaHHbtii nlarepra all I4M eeT cJ'lol4 cToe cTpoeHl4e noAo6uoe cTpoeHhFO

HopManbt,roil pOlOBI4Ubl npl4 3TOM c"lOl4 pOrOBhUbt 5e: era4uMo tlorpagltqHOi''t 3OHbI

[epexoAfTBcJlol{I4MnIaHTI4poBaHHofoMaTepI{aJIa,cocTaBJlflfleAI4HoeI]enoe

o6pa:oeanne. SnAOTeJII{aIIbnlrft c:rofr oflpeAenfleTcq Ha BCeM tIpoTflX(eHI{I4

[penapaTa. Pa4yxHas o6oIO'IKa i{ Lil4nl4apHOe reJIO 6e: npra:uaxoe nH$l{nbTpal]I4l4

BocrrarureJlbHbrM14 KrerKaMu (pvc.22.23) ra ilpaxrurlecKU, ?Tl4 C'rpyKType He

oTrrr4lrarcTgq or 3TI4X )Ke cTpyKTyp KoHTpo"ILHoro rJla3a (pnc'24 -27)'



P vc,32 .VM rrnaHrarlns 3a M opoxeu so fi poroBllllbt. Poroeuqa p e[I4rI weP'Ta

orer{Ha, ee 3nt4TeJrr,rfr yrolrueH, r,ry6xenexaull4e orAenbt He npocMarpl4Barorcq

Pe:ylsrarbr rhcroJrorr4qecKoro 14ccneAoBaHnt noATBepxAarcTctl nporoKonoM-

3aKlroqeHuev 6ltt OOO Anroc (npu"naraerc.r), rr3 KoToporo cneAyeT, r{To

Nrftrrepr,ran Kopneonnacr o6laAaer BbrcoKofr 6zocoBMecrl,IMocrbro c rKaH.gMu

pofoBr,rubr h He BbI3blBaeT peaKu[114 oTTopxeHnq.

3arclroqeHne. MarepuaJr <KopneorrJr acr)) [o3BoJlqer ncrloJrb3oBarb ero

AJrfl 3aMeuleHltfl pofoB[rrHofr rrcann trplr cKBo3HbIx, uHTpaJ'IaMeJIJrfl pHblx

noc,'Iofr u brx, H apyll(Hllx n oclofr ublx I{ MIIJI aHTaul{fl x I{ nocJrofr H uIx

[OKpt ITI{fl X IHOIIHT'IX q3B pOrOBIrUbI.

Perrop, A.B.H., npoQeccop flosq6laFl C.B.
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