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((OpOeKmDucmBeHHUQa)) 1. 
neKmpOHHO-MUKpOCOnUqeCKUe 

uccnegooaHuH aHamOMUqe K020 mpoeHUH 
gpeoecuHbl nucmoeHHuqbl,I 

3. 11 . AK~ M , 11 . K. MonOTKOB, 

H. H. C anpbI K~H a , M. B. KOBaneHKO, 

10. r. MaHApe, 11 . r. M axoT~Ha, 

A.A. Cep reeB, H. B. B ~Ho rpaAoB 

B 1950-e rr. ronu n p o wn oro aexa 
geTanbHbl e I1CCflegosaHl11l f1I1CTSeHHl1l.\bl 

6blnl1 npoeeneu u H. ~ . H~K~T~HbIM 11 

e ra wK onolii [1,2 ]. Bnocnenyio uiae ronu 
6blno o n y6n l1KOBa HO MHo )t(eCTSO pa 60T 

n o Xl1Ml14eCKo MY cocrasy f1I1CTSeHH~l.\b l , 

113Y4eHl11O e e KOMnOHeHTOS 11 S0 3MO)t(­

Hbl X nyrnx I1X 113Bne4 eHl11l 11 I1Cn Onb 30 ­

BaHl11l [3- 14] . npl1 3TOM, cnuaso. npa«­
Tl14eC KI-1 OTcy TCTsy lOT Cl1CTe MaTl14e CKl1e 

3neKTpO HHO-MI1KpOCKo nI14eCKl1e I1CCfle­

gOBaHl11l MopcjJon Orl14eC Kl1X oc06eHHo ­

CTelii gpeSeC I1Hbl nl1CTBeHHl1l.\bl . Og HaK o 

gnll pa3pa60TKl1 11 peanl13al.\l11ii npo ­

MblwneHHo lii TeXHOflOrl111 He06xogl1Mbi 

g eTanbHble I1CCne goBaH111l MopcjJoflOrl1­

4ecKOIii crpyxrypu gpeSeCI1H bl nI1 CTBeH­

Hl1l.\bl 11 e e Kanl1nnllpH o - n op l1CToro CTpO­

eHl1e, a TaK)t(e 11 I1X 11 3MeHeHl11ii Ha scex 

CTagl1 1lX Te XHOn Orl1 4e CKOro npouecca. 
llens patioru - 3neKTpOHHO -MI1Kp O­

CKOn l14eCK l1e I1CCflegosaHl11l a HaTOMI1­

-recxoro CTpOeHl11l gpeBeCI1Hbl nI1CTBeH­

Hl1l.\bl. Otipasuu gn ll I1CCneAOB aHl11ii aHa­

TOMl14ecKoro CTp Oe Hl11l gpe SeCI1Hbl nl1 ­

CTBeHHl1l.\bl6blnl1 orotipauu a ~PKYTCK OIii 

06na CTl1 11 3 csexecpyoneu uoro xnucra, 
B 3 11~l H I1 Iii nepaon Ha BepXHeM cxnane, B 

npouecce era pa 3gen Kl1 Ha COpTI1MeHTbl 

( nl1nOB0 4HI1 K, 6 ana HCOBail npesecwa a). 
OT06p aHHbie otipasua S BI1Ae walii 6bl 

6 bln l1 Bblnl1neHbl Ha SblCOTe 8 ~\eTpOB or 
KOMnll 11 xapaxrepaaoaanu SepWI1HHbl1ii 

rcpeu nl1n OS04Hl1Ka 11 KOMneBylO 4a CTb 

6aflaH COBolii gpeSeC I1Hbl . 06pa 31.\bl6blfl l1 

nOMel1\eH bl B n OnI13TI1f1eHOBbllii MeW OK 11 

gOCTaBneH S CIl6 m Pfl . 
A l1a Me Tp aarorosneaaoro 0 6pa31.\a 

p aBHIlflCIl194 MM. Al1aMeTp IlgpoBolii 4a ­

CTI1 - 1 62 MM. YI1CflO rogl14HbiX cnoes y 

IlgpoB olii 4aCTl1 - 68, Y 3a 60n OHl1 - 29 . 

Otiuiee 4l1CnO r o g l14H biX CJlOeB - 9 7. 

0 6beM IlgpoBolii 4aCTl1 COCTaB l1n 70 %. 
Ofipasus: Anll I1ccn ego saH l11ii SblKa ­

nueanncs 11 3 walii 6bl , cornacuo npunara­
eM olii cxene (p~c. 1), Ta KI1M 0 6pa30M, 

4T 06bl B0 3 MO)t( HO 6blno p a c c worper s 

CTp OeHl1e gpeBe CI1Hbl B ropuesoa nnoc­
KOCTI1, B pagl1anb HOM 11 raureuransuo» 
Ha n p a Bfl e Hl1ll X (pac. 2). Topuesas n o ­

sepxuocrs 06pa31.\0 B nonrorasnw eanacs 
n p l1 n OMOl1\11 o nacHolii 6 PI1TBbl. Pagl1anb­

Hy lO 11 TaHreHTaflbHYIO n OBe p XHOCTI1 06­

pa 31.\0B nony-rana nyre« paCKaflbl BaHI1Il . 

~ c cn ego B aHI1Il 3arOT OBneHHbiX 06 ­

pa31.\0B gpeSe CI1Hbl n p OBo gl1n l1Cb Hd CKa­

Hl1pylOl1\eM 3J1eKTpOHHOM MI1Kp OCKOne 

SUPRA 55VP- 3 2-49 cjJl1PMbl « Ca rl Zeiss» 

S ~ HCTI1 TY Te BblCoKoMofleKynllpHbl x co ­

egl1H eHl11ii PA H. Ilonrorosxa 06pa31.\0B 

ocyutecrsnnnacs cneAYIO l1\I1M 0 6 pa 30 M: 

s bl pe 3a HHbie B onpeneneuao» Hanpasfle­

HI1I1 otipasuu gpeBecl-1 Hbl n p l1Kfl e l1San l1 

roxonpoeonauraa KfleeM Ha nogfl o )t(Ky . 

An ll CHIlTMIl CTaTl14eCK Ora aapsna noaep­
XHOCTb 0 6pa 31.\0B Han bln lln l-1 30nOTOM 

MeTogoM KaTogHor o HanblneHMIl (5­

10 HM) 11 3aTe M Ha 6f1lOganl1 B 3f1eKTpOH­

HOM MI1KpOCKone . HI1 )t(e npl1 Beg eHbl 

3n eKTpOHHO-M I1KpOCKon 114eCKl1e cjJ OTO­

r p acjJl-1l1 rpex Ce4e Hl11ii gp eS eC I1Hbl npl1 

p a3nl14H OM ys enl14eHl1l1l1 o n l-1Ca Hl1e no­

f1Y4e HHbIX 11306pa)t(eHI1Iii . C H~l 

1.\ 11~ 

'Ilpoexr « Pa3pa 6 0 TKa I1HHOsa l.\l10HHOlii TeXHOfl Or l-1 M KOMnfleK CHolii nepepatiorxa gpeSeCI1Hbl nMCTBeHHl1l.\bl (c BblB OAOM Ha MMpO­ Hbl 

Sble pbl HKI1 uoaorc SI1Aa Tos apH olii uenmono su)» - suuren n 06egMTefle M orxpuroro ny 6 f11-14 Horo KOHKyp ca n o orfiopy oprannaa­ Hl-1 f 

1.\1-11ii Ha npaso n OflY4e Hl11l cy 6 Cl1g l-1 1ii Ha pean11 3al.\M10 KOMnfleKCHblX npcexr oe no c03gaHl11O SbiCOKOTeXHOnOrl1 4 HOro nponaaoncrsa HeK 

S uenax ro cy g a pCTse HHo lii noggep)t(KI1 pa3Bl1Tl11l soonepauan POCCI1IiiCKI1 X BblCWI1X Y4e 6Hb iX 3a seg e HMIii 11 opra Hl13a l.\l11ii peansuo­ Mn Ji 

ro cexropa 3 KOHOMI1KI-1 . ~Hl1 l.\l1aTOpOM n p oe xra «n I1CTBe HHI1Lja» eu cryn ano OAO «Ipynna « ~ n I1 M », COSMeCTHO C «Ca uxr-Ilere p­ np] 

6y p r CKl1M rocygapCTBeHHb lM TeXHOflOrl14 e CKl1MYHI-1B epcl-1TeToM pacnrrensuu x nonunepcs » Ilpoekr ocyurecr snaercs n pl1 cjJ l1Ha H­
o 
"'. cosoa nonnepxue MI1HI1CTepCTSa 06pa3 0BaHMil M Hay KI-1 Poc cMliicKOIii <lJ ege paLj I-1 I1 ( MI-1H 0 6p Hay KI1 POCCI-1I(1) [1 5] . po; 
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Hexoropsre 06'beKTbl, In M3Y'leHHbIX, rpex Ce'leHHH ApeBecHHbl IlMCTBeHHMltbl 

N~ MeCTopaCnOIlO)l(eH ~e A~ an a 3 0H YBen ~4eH ~~ Am npenapar o s 

p~ cYH Ka npenapara ApeBe C~H bl Iopuesos P aA~ aJlbHbl~ Ta Hre H T a Jlb H b l~ 

n~CT B eHH~l.lbl cpes paspes (cxon) paapes (CKOll) 

3a6olloHb 

3 100
 
4 600
u 5 100
 
6 1000
 
7 3860
 
8 4010
 
9 200
 

p~ c. 1. Cxena 3arOTOB K~ 06pa 311 0B	 10 500
 
11 500
 I1flH ~ccflego BaH~f1 ~ 3 Wa f16 bl 
12	 2000
 

._-1- ---- .	 CpeAHllI1 'laCTb IIApa CTBOlla 

«n pers 13 100
 
14 500
~ nn oc ­

15 100
ranbHOM 
16	 500


!BaH no ­
17	 1000
 

i1BanaCb 
LleHTpallbHall 'laCTb IIApa OKOIlO CepAlteBHHbl CTBOlla 

a l1 ~ an b ­

18 100
 
19 200
 

cern 06 ­

bI B a H ~ B. 
20	 500
 

HblX 06 ­
21	 501
 

b Hac Ka­ 22	 2000
 
pocxone 23 5030
 

24 200
 .r! Zeiss»
 
~ H b I X co ­ P~ C. 2.Cxena gpe B e c~Hbl CTBOll a 25 500
 

26 2010
 p pa3ljO B fl~ CT B eHH~l1bl: 

!6pa30M: A- non epe4Hbl f1 pa 3p e 3;
 

snpaane­ 6- pag ~a flbH blf1 pa3pe3 ;
 

;n e ~ Ball ~ B- TaHr eHTallbHblf1 p a3p e 3; C~H bl B r pex OCHOBHbl X Ce4eHIi1il X (TOp­ 1. Topuesoa cpea (pac. 3-4; 13-14;
 

111Il0}l(KY· 1 - paHHBB g p e B ec ~ Ha ; 2 - n0 3gH BB l1eB OM, pa g li1 a Jl b HO M ~ r a u r e u r an s ­ 18-20).
 
~ nosep­ apeeecaaa: 3 - Cep A l1e BIi1 HHblf1 JlY4 ; HOM) , B p a 3Jlli14H biX MeCT a x paa ayca r OA Ii14Hbie CIlO Ii1 Bbl p a >t< eH bl OT4eT­


~on OTO M 4 - Be pT ~ Kall bHbl f1 CMOIlB HOf1 Ka Hall; non epesu oro Ce 4e HIi1B CTBOlla COCTa B­ 1I1i1BO, ga>t<e B nepuonu pesxoro y r He­


j H ~ B (5 ­ 5 - ro p~30 H Ta ll b Hb lf1 CMOJlBHOf1 xa uan . JleH O o n ~ c a H ~e ee a H a T O M ~ 4eC K o r o TeH~ B pOCTa nepesa. rpaH~l1a Me>t<gy
 

nesrpou­ CTpo eH~ B. pa H HIi1 M ~ Ii1 n0 3 gHIi1 M ~ Tpa xe~ga M ~ B
 

1Beg e Hbl A p e Be CIi1 Ha CTBOJla Jl Ii1 CTBe HHli1l1bl CMe>t< HbIX r OAIi14HbiX CJlOilX sce rna pes­

~e (jlOTO­ 06 l4 ~e xapasrepacraxa uekoropu x CcjJO p Mli1pOBa Ha Tp a Xeli1AaJl bH bl MIi1 BO­ KaB . B npeaen ax onuoro r o g li14H o r o
 

11Hbl npn 06beKT OB ~ 3 Y4eH Ii1B n pli1Beg e Hbl B C enos xapakrep n epexoga ~ rpa ­
nOK HaM ~, p a H H~ M~ TOHKOCTeHH bIM~	 pa H H x 

'a H ~ e no- Ta6fl. 1. (~CTe M aT Ii13a l1 ~ B nOJlY4 eHHbi x 60JlbW 0f1 nOIlO CTblO ~ n03AHIi1M Ii1 TOIl ­ xe li1 g B nosnuue 3a B ~ C ~ T OT MeCTa ~ x 

CH~ I·'K OB ccyutect ananacs no noxan asa ­ CTOCTeHHbIM~ C OBaJlbHOf1 Ii1JlIi1 lJ.j eJle­ pacnonoxeuas B CTBOJle . B ueur pans­
l1 ~ ~ 06beKTa, rpe« Ce4e HIi1BM npeaecu­ BIi1AHOf1 n OJlOCTblO . B 06beMe CTBOlla HOf1 4a CTIi1 npa 06pa30BaHIi11i1 rpaxeun 

/j a M ~ P O­ Hbl fl~cTBeHH~l1 bl ~ Kpa THoCT ~ yBell1i14e­ rpaxe anu 3 a H~ MaIOT OKOJlO 93 %. (e p ­ MOIl OgblMIi1 Ka M6 1i1a ll b H b l M ~ Klle T K a M ~, 

prasvaa­ H~H - OT 60 go, KaK n pasano. 5000 pa s. B gl\e B~HHble IlY4~, COCTOB lJ.j li1 e ~ 3 OA HO­ n ep e xog paHHIi1 X rpaxeun B n 0 3gH~ e 

aoncraa HeKoTopblX cn y-r aax - go 100 TbICB4 . A Il B r o runa Kll e TOK, B 0 6beMe CTBOlla 3a ­ n OCTen eHH bl f1. ( YBe JlIi1 4e Hli1eM B0 3pa c ­

, eaflbHO­ illlmoerpa T ~ B H OCT Ii1 pB gO M co CHIi1 MKa MIi1 HIi1 MalOT OKOIlO 6,5 %. (M OJlB Hble Ka Ha­ r a npesecwnu CIlOf1 n po Me >t<YT0 4 Hb1X n o 

-Ilerep­ np~ BegeH M 1Hef1Hblf1 MacwTa6 . Jlbl C o K p y>t< a lO lJ.j ~ M ~ Ii1 X na p eH x~ ~1Hbl­ TOIl lJ.j ~ H e 0 6 0 1l0 4e K ~ pa an e p y nOJlO C­

I (jl~H aH - Ha OC HO B a H ~ ~ ~ C CJl egoBaH~f1 M~ K­ MIi1 Klle T Ka MIi1 3 aH~MaIOT ~1 eH e e 1 % Te f1 r paxeun n OCTeneHHO cokpa ui a e rca 

pocrpy xry p u Il ~CTBe H H~4 H 0 f1 gpe Be- 0 6 b e Ma gpe Becli1H bl.	 g o OgHOf1 KneTK~. 

27 '. '.,' :1<' llenmonoaa 5yMara KapToH 
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n on ep e4 H o e Ce 4e H ~ e p aHH~ X 

r pa xe a n y u eurp a CTBOfla B MOflO AO fi 

A p eB e CI1 He ( n o B03p aCT Y Ka M6 l1a fl b­

H bl X Kne r 0 K) 11 Me e T, B 0 CHOB HOM, 

q, OpM y We CTl1rp aH HI1Ka, n OA0 6H O c e­

4e H~1O il4 e e K COT y n4 en (caxas :lKO ­

H O ~\~4H a il q, opM a n o pacxony Ma Te­

paa n a n pl1 CTpO I1Te n bCTBe CMe)\{ HbIX 

crpykrvp.) C YBenl14eH I1eM B03paCTa 

A pe Be CI1 Hbl q, o p Ma Ce4 e HI1il p a HHI1X 

rpaxean CTaHOB I1TCil npilMoyron bH ofi , 

p eA KO - OBa nbHofi, BblTil HYTOfi B pa ­

A~aflbH O M H an p aBn eH~ ~ . 

n on e p e4 Ho e ce4e H~e n 03AH~ x 

rpaxean Oye Hb pa 3Ho 06p a 3HO (oxpyr­
nee. npswoyronsu oe, n ilT~yr onbH o e ). 

y 60 nb WI1HCTB a n 03 AHI1X rpaxe­
I1A W~ pl1H a B Ta Hr eHTanb HOM Ha ­

np aBn eH ~~ 60 fl b we, 4eM B pa A ~a n b­

HOM. Il o n o c r a n 0 3AHl1 X r p a xe an 

o Ban b Hbl e 11 n l1 l.l.\ e ne s 11 A Hbl e . 0 C0 ­

6 e HHO O H ~ Y3K I1e Ha CMe)\{ HOfi r p a ­

H l1l.\e C p a H H ~ M ~ Tp ax el1 AaMI1 cne ny­

o uiero r OAI1 YHOr o cno a . 

PilAbl n0 3AH ~ x rpaxeun ilB n illO TCil 

n p OAOn )\{eH l1e M PilA OB p aHH~ x rpaxe­
I1A B p a A ~an b HOM H an paBn eH ~ I1. Me)\{ ­

AY HeK o TOpblMI1 p ilA aMI1 n 0 3AH I1 X rpa­
x e~ A n OilBnillOTCil HOBbi e psnu. KOTO­

pue B CMe)\{ HOM r OAI1YHOM cnoe n po­

AOn )\{a IOTCil y)\{e B B ~Ae pa H H~X r pa­
xe~ A. 1i1 3 :l TOrO cnenyer. 4TO ysena­
4e Hl1e A l1a MeTp a crsona nepesa H a 4~ ­

Ha eT Cil C Y Be fl~ 4 e H l1 eM P il AOB n o­

3A HI1X rp axeun . 

KOn ~YeCTBO paH HI1X rpaxeun B ps­
aax 3 a B~ C~T OT W~P I1Hbl r OA~ YH Or o 

eno s. a B npenenax o TAe n bHblx r OA~ Y­

HblX cnce s KOn l1y eCTBO I1X n 04TI1 n o­

CTOil HHO. 

K On l1y eCT BO n 03AHl1X t paxe ua B 

psn ax rO AI1YH Or O cnoa MeHe e no CTO­

ilHH O, y e M KO fl ~ YeCTBO pa H H~x . P a 3 ­

H~l.\ a B ~ x Ko n ~ 4eCTBe A O CT ~r a eT 

30 %. A 6 c o n IOTHo e I1X Ko n ~ 4eCTB O B 

pan a x oTA enbHbl x r OA~ 4HbI X cn o e s 

CBil 3aHO C I1X w~pI1H o fi. 

CO Ae p )\{a H ~ e n 03AH efi Ap eB ec~Hbl 

B o TAe n bHblx rOA~ YH b I X cnoax 3Ha 411­

TenbH O Ko ne6fle Tc il . OK on o l.\eHTp a 

crsona ee Kon~4eCTBO M~ H ~Man b HO (y 

I1CCneAOBaHH oro 06pa3 1.\a ee KOfl114e­

Uenmonooa 6yMara KapTOtI ., •. ,. ." , 28 
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PHC. 5. Patl HaJlbHblH paspea. 3 a6 0JlOHb. 

Macurrafi: - 100 ""M 

P HC. 7. Pail l1allbHblH pmpes. 3a 60J IOHb. 

M acurrafi; - - 10 M "M . : l; j 
. 1 

9. Ta HreHTa,1bHb1H pasp ca. 3 a60110Hb. 

Macurrafi: - 100 M I<M 

CTBO - 14 %). B cpe AHe fi 4a CTI1 snpa 

(P I1C. 13, 14) OHO AOCTl1r aeT Ma KCI1­

Man bHbl X Benl1411H ( AO 50 %) H e3 aB~­

C ~ MO OT Wl1 pl1 Hbl r OA~ 4H or o cn o s 

(0 ,17 MM - 40 %,0,3 1 MM - 50 %) . 
[locne 50 ner B ilAPOBofi Ya CT~ ~ 3a­

60flO HI1 conepxa uae n 03AH efi npes e-

C ~ H b l B r OA~4HbI X cnc nx ~ 3M eH il eT Cil B ».tpa c . 

npenenax 30-40 %. 
CepAl\eBI1HHbl e n Y4 11 0 AHOp il AHble If 0,04 A 

COCTOilT 11 3 BblT ilH YTblX B pa Al1 an bH OI~ Aflil BC 

H anp a BneHI1~ KneT OK. Pa CCTOilHl1e BeC ~ Ht 

Me)\{AY Cep A l.\e BI1 H HbI M~ n Y4 aMI1 He no­ Be 
CTOilHH O ~ xone onerc s B npeaenax OT BO U IO 

PHC. 6. Pa;1HaJlbHbIH paspea. 3 a6onoHb. 

Macurr ao : - 10\1"'1 

PHC. 10. TaHreHTall bHblH paspca. 3a 6 0JlOHb 

M aCLUTa6 : ­ 20 M"" 
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PlIC, 17, Paillia:l1> llbIHpas pca. Cpe;lHRR -racrs 

2 TC~ B s.ipa CIBO!la, M aCIlJTa6: -10 MK " 

PHC, II. Ta Jl r ~HT a J lb Hb I H paapes. 3a60!JoHb, 
\olaclIn a6: - 20 MKM 

PHC. 12. T aHr elm wlbfl blH paspes. 3a6onoHb. 
Macurrao: - 10 "'K ~I 

Hble VI 0,04 go 0,24 MM, COCTaBn ~il B cpeAHeM 

n bHOM An~ scexaccnenosa uuux Ceye HVlH Ape ­

)~HVle BeCH Hbl 0,13 MM. 

e no­ B e p T ~Kallb Hble C M on ~ Hb le Ka Ha nbl, 

ax OT BOCHOBHOM, OA~ HOYHble, p e A KO - CABO­

PHC. 18. TOPUC"OH ~pCJ . Il ernpansa as yaCTb 
RJWa O KO .~O ccpnuenua u CTOO.na. 
Macurrafi: - 200 MKM 

eHH~~ ManOY~Cne H H~~ He p a BHOMe p ­

HO pacnonoxe uu B rOAVlYH blX C IlO~ X, B 

OCHOBHOM, cpeA~ n 0 3AH~x r paxean ~ 

p eA KO - ua rpaH~l1 e p aHHeH ~ n0 3AH e H 

npe s e t auu, n p~ M b I K a ~ K c e pnuesaa -

Hbl M nyYaM. Pa 3Mepbl cxonsuoro xaaa ­

na: MaKCVlManbHblH A Vl a MeTp 0,065 MM, 

a M H HHMa nbHbl~ - 0,047 MM . 

2. PaAl1anbHbli1 paapes. 
2.1. 3a6onoHb (pa c. 5-8). 
H a 060n OYKa X rpaxeun pauaero enos 

o6HnHe oKa~M ne H Hb l x n ap, xoro pue p ae­

nonox eau B OAH H H A Ba pana H H a xOA~T­

e~ no B ee~ ~X An~He, HO 3Ha Y ~ Tellb H O 

yaU1e - Ha KOHl1aX Tp a xe~A. 

H a 0 6 0 n OYKa X rpaxeun nosnue rc 
enos OKaHMne HHble nopu pacnonox euu 
peAKO H HMelOT 3Ha YHTenb HO Me Hb Wl-1e 

pa3Mep bl OKa~MlleH~~ 1-1 Hapy}f{ HOrO OT­

BepCT~ ~ . ClJ op~1a OK a ~ Mn eH~~ ~ OTBep­

CTI-1 ~ nopu okpyrnas. 
BH y Tpl-1 nopu H a xO A I-1 Te ~ ropyc (xna­

nau) B ep e AHe M n On O}f{eHI-1H. OH, KaK 6 bl, 

Bl-1el-1T Ha T~}f{aX 1-13 MaKp ocjJl-16pl-1nn . Bee 

nopu OTKpbITbl . Crpy xrypa ropyca anop­
cjJH a ~ . Beposruo. OH eOCTOHT 1-13 neKTI-1­

HOBbl X BeU1eCTB. 

Ce pAl1eB H H H ~enYYl-1eOeTO~T H 30A­

HOTl-1nHbl X KlleTOK OAI-1HaKOBblX no Bbl­

COTe 1-1 B~ T~ H YT~X B p a Al-1 anbHOM Ha­

n p a Bll e HI-1 I-1 . 

H a nepeCeyeHl-11-1 Kn eTOK CepAl1eBI-1H­

HblX nyYeH C pa HHHM H H n 03AHH MH rpa­
Xe l-1 Aa MI-1 Ha xOA~TC~ oxpyrnue C uiene­
BVlAH b l~'VI OTB e p CT VI~ MVI xynpeccoanuue 
nopu VI MellK Vl e npocrue nopu C oxpyr­
IlblM OTBe p CTVl e M. B ce nopu OTKpbITbl . 

ClJH 6 p H n n ~ p Ha~ cr pyxry pa BHyT­

peuuer o CIl O~ paHHI-1 X 1-1 n 0 3AHVlX r pa­
x e Vl A XOPO WO s upaxe ua, 1-1 OH HVlyeM 

He nOK p blT. 

2.2. llAPoBall 4aCTb crsona (PI1C. 

15-17,21 -23) . 
B l1eHTpallbHoH ( p a HHe H n o otipaso­

Ba H VlIO) yaCT VI CTBOll a oKaH Mll e HHble 

nopu pacnoncxeuu, B OCHOB HOM, Ha 

KOHl1a X rpaxenn. B ocnee n03AHI-1X cno­
sx ~APO BO H yaCTI-1 crsona oKaHMne HHble 

nopu B 0 601l0Y Ka X rpaxenn pacnonoxe­
Hbl Ta K}f{e, KaK 1-1 B 3a 6 01l0H I-1 . 

B npesecuue snpa OTBepCT I-1~ oxaji ­
~1neHHbI X nop nepekpuru TOp yCOM. Topyc 

npuacar K O AHO~ cropo ue oKa~M lle HI-1~ 

nopu . C AP yro~ CTOpOHbl o Ka ~ M ll e H I-1 ~ 

oraepcrne nopu OTKpbITO . 

B c peAH e ~ VI nepVlcjJ e p Vl i:iHo H YaCT~ X 

snpa nosepxu ocn, oKaHMneHVI~ 1-1 TOPYC 
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nopu noxpurst aMOp<p HbIM Bell(eCTBOM. 

AMOP<P HbIM Bell(eCTBOM nOKpblTbl raiose 
Hapylt<H ble ~ BH YT p eHH~e c no~, r p aH~4a­

ll(~ e CnOn OCTblO, 06 0n0 4K ~ pa H H ~ X rpa­
x e ~ A ~ BHYT peH H~i'i cnoi'i n 0 3AH~ X rpa­
Xe~ A, TaK KaK <p~6p~ nnilp Hal' 1 crpyxrypa 
~X He npocaarpasaerca. 

B l.\eHTpanbHoi'i (paHHei'i no 06pa30 ­

BaH~IO) 4aCT~ ilApa Ha BHyTpeHH ei'i no ­
Be pXH O CT~ nonocrea rpaxeun crnoxe ­
H~ il Ka Ko ro-n~ 60 Bell(eCTBa OTCyTCTBy IOT, 

TaKKaKXOPO WO 3aMeTHa ~X <p~6p~nnilp ­

Hail CTpYKTypa. 

B HY TP~ nonocreti rpaxeun BCTpe4a­
IOTCil ura poaanuue r paHynbl aMop<pHoi'i 
crpyxrypu . 

Ha nonsx nepekpecr a KneTO K cepn­
l\e B~HHbI X ny4e i'i Crpaxennaaa . B ue«r­
panbHoi'i ~ cpeAHei'i 4aCT~ ilApa BCTpe­
4alOTCil KaK orxpurue. TaK ~ aaxpurue 
aMopljl HblM Bell(eCTBOM nopu , 

B n e p ~ ljl e p ~ i'iH b I X cnosx snpa ace PHC. 2 1. PaJ\Hanb HblH paspes. Llearpansuaa !' HC. 22. Pa.aHaJlh HhlH paspea. Ilearpansua» 
nopu Ha nonsx nepexpecra OTKp bITbl . 4aCTh• npa OKOJlO cepnueuunu CTBOHa. 4aCTb• npa oxorro cepnueea nu cr sona. 

3. TaHreHTaJlbHbl~ paapes. Macurr ao: -20 MKM	 MaCllITa6: - 10MKM 

3.1. 3a6oJlOHb (9-12). 

Ha raareirransuux paapesax paHHei'i 

~ n03AH ei'i A pe B ec~Hbl ~MeeTCil MHoro 

0AHOPilAHbIX CepAl\eB~ H H b I X ny4ei'i, co­
croauinx ~ 3 1-18 KneTOK . [peA H~e pas­

/·\epbl napeHx~MHb lX KneTOK: BblCOTa ­
0,020 MM, w~ p~H a - 0,0094 MM . B 06be­

Me ApeB e C~ H bl CepA l\eB~ HHb l e nY4~ aa­
H~MaIOT - 6,5 %. 

Ha r aureuransuax CTe HKa x KneTOK 

Cep A l\eB ~ H Hb I X ny4 ei'i pac nOnOlt<eHbl 
npocru e oxpyrnue nopbl (2-8) . Bce OT ­

aepcrus nop OTKpbITbl. 

Melt<AY CTeH Ka ~i~ rpaxeun ~ KJleTOK cep­

Al\eB~HH b I X ny4ei'i pacnonoxeau ~\elt< KJl e­

T04Hbie nonocrn. n on o CT ~ cB060AHbl . 

B OCHOBHOM cnoe n 03AH ~X ~ pa H H ~x 

r.	 rpaxean Ha TaHreHTanbHblXCTeHKax nopu 
OTCyrCTBylOT . B nepexoAHoi'i 30He Melt< ­

AY paH H~M ~ ~ n 0 3AH~M ~ T p axe ~Aa M~ Hd 

TaHreHTanbHblX CTeHKax BonOKOH pacno ­

nOlt<eHbl B OA ~H pan Ha pacCToilH~~ APyr 

OT npyra B cpeAHeM 0,027 MM oxpyrnae 
r, Cll(eneB ~AH bI M orsepcrne« xynpeccoan­
~ I 

n;	 Hble ~, 04eHb peAKO, oxpyrnue npocru e 
nopu . OT Be pCT~ il nop orxpuru, 

o rO p ~ 3 0 HTan b H b l e CMonil Hble Ka Han bl 
>K peAKO BCTpe4alOTCil Ha cpe3ax. 

Hapylt<Hble ~ B Hyrpe H H~e cnoa 060­

n04eKrpaxean He nOKpblTbl KaK~M -n~60 

aMopljlHblM aeuiecraon. 
3.2. HAPOBafl 4aCTb CTBOJla 

(pac. 24-26). 

OCHoBHoe OTn~4~e ilAPosoi'i ApeBe­
C~Hb l OT 3a60noHHoi'i ua TaHreHTanbH OM 

cpese COCTO l.n BTOM, 4TO4aCTb Melt<Kne­
T04HbiX nonocrea ~ 4aCTb npocru x nop 

Ha TaHreHTanbHblX CTeHKax KneTOK cep­

A l\ eS ~ HH bIX ny 4ei'i 3 aKynb M aT~ pOB a Hb l 

a M OP <PH bl~\ Bell(eCTBO M. 

3axn 104eH t-1e 

n p~ BeAeHH b l e ssuueonucauae aH aTO ­

M ~ 4 e C K oro crpoeuaa ~ T~n"4Hble 3neKT­

POHHO-M~KpOCKOnI14eCK"e ljlo To rpa ljl~" , 

xapaKTep"3YIOU\"e Mop ljlo no r " 4ecK ~e 

oc06eH HoCT~ Apesec"H bl n"cTBeHH" l.\bl, 
n03S0nil IOT nepei'iT~ K aHan~3Y S03M Olt<­
HOi'i nOKan ~3a l\~ ~ apa 6 ~ Ho rana KTa Ha s 

CTpYKType ApeBec"H bl. 3T ~ AaHHbi e MOryr 
ssnsr sca OCHOBOi'i Anil pa3pa60TK~ Hay4­

Ho-060cHoBa HHoi'iTeXH On Orl1 ~ , KaK nepe­

pa60TK ~ nI1 CTSeHHI1l\bl, TaK ~ ~3sne4eH~il 

~3 Hee apa6~HOranaKTaHa . B C04eTaH "~ 

C KO Hl.\enl\"ei'i 06 onpenenstouiesi ponn 
penaKCa l\ "OHHO ro COCTOilH" 1l n on~ Me p­

HblXKOM nOH eHTOB npesecas u, 3T" pesyns­
TaTbl3neKTpOHHO -M~KpOCKo n~ 4eCK ~ X ~c­

cneAosa H ~i'i ~lOp<pono r ~ 4ecKoi'i CTpyKTy­

pbl ApeseC" Hbl n ~ CT seHH ~l\b l " ee Kan"n­
nilpHo-nop~CToi'i crpyxrypu (KnC) n03BO ­

nar npegnOlt< "Tb n p ~Hl\ ~n bl M a KC~Man b­

Ho-n onHoro ~3Bne4e H ~il apa6" HoranaK­

raaa ~3 Ka n"n nilp Ho- nop~CToi'i CTpyKTy ­

pu Apese C ~ H bl n ~ CTSeHH ~l\bl. OH ~ raxxe 
Moryr 6blTb I1cnonb30saHbi npa aaanuae 
ponu reouerpa a ApesecHoi'i ll(enbl. 
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tionbwe JKugKocmu 
la:JbHa5l 

W B e H ll a pCK~~ r~ r aHT-npO~3BOA~Tellb KapToHH o ~ y na K o B K ~ ~ npOAYKTOB n~T aH~ ~ SIG Cornbibloc C0 0 6U1~11 0 CBO~ X nnasa x BTeyeHHe .ia, 

CJ:eAYIOU\HXrpex ner BABoe YBellH4HTb TeppHTopHIO cooero 3aBOAa no npOH3BoACTOy lKHAKHXnponyxros nHTaHH ~ BBeIlHK0 6pHTaHH~. YnpaB­
nRIOU\11H AHpeKTOp qJHPMbl ManbKonbM AnnyM (Malcolm Allum) cnenan 3TOco06U\eHHe cpasy nocne roro, KaK 15 asrycra K O Mn aHH~ O<jJH llH­
an bHO orpunaCBOH HOBbie O<jJHCbl B oxpyre AapeM, nauier Upakovano.ru CO CCbIIl K O~ Ha packagingnews.co.uk . 

BneY e H~R 
OH OmeTllll, 4TO OCH OB 'Ha~ 4aCTb 6pHTaHcKoro 6H 3Heca SIG OCH OBaHa Hdpuukax COKa HMOIlOKa. TeM He MeH ee,aa nocnensae -ierupe rona 

O Y eTaH ~~ a Espone KOMna H H~ TaKlKe sourna B xareropaa 6060BbiX H 3epH 06060BbiX Kyll bTyp, cynos H TOMaTHblX COyCOB . 5pHTaHCKH MH npOAYKTaMH, 
I\efi P OIl~ KOTOpbleYlKe yna KOB bJ Ba lOTC~ Bxaprcnaue Kop06KH OT SIGCorn bibloc, ~ B Il R IOTC~ KOHcepBHpOBaHHble 606bJAsda, py61leHHbie TOMaTblSa insbury's 
n o n~Mep ­ ~ ropsaua Ambrosia. 

HI pe3yllb­ ,\\. Ai1nY I~ OTMeT~Il : «Mbl 061laAaeM 601l bW ~ M onuro« COTpYAH~4 eCTBa CKpynHblMH 6peHAaMH B Espone H AMep~Ke, HXOTHM, 4T06bl TaK 
6blno11BBemlK06pHTaHHH ». OH OlKHAa eT, 4TO sa clleAYIO U\He 3 rona PblHOK lKHAKHX npoAYKToB nHTaHH~ 6YAeT paCTH no rpen npH4HHaM : 
npllHHTHe xaprouuux Kop060K pHTeHllepaMH; peuraoensuocn. KapToHHoH Kopo6KH; pa3BHTHe HOBblXTeXHOIlOrHH . 

eC K ~X ~ c­

1CTpyKTy­
Upakovano.rueeKan ~ ll ­

IC) n03BO ­

KC ~ ,\ all b ­ KpU3UCnOM02? 
~ Ho rall a K-

CTpyKTy ­ «Mbl rOTOBH" HaCToHU\YIO peaomou-no Ha eBponeH cKoMpblHKe ynakoaovuux MaTepl<1aIlOB». 3T~ CIlOBa rnasu ~ cn aHcKoH rpynnu KOMna­

l H ~ TaK>Ke HI1H San Cayetano lIlpaHc~cKo )creBa - He npocras 6paBaAa. '1T06bl y 6eAl<1TbC~ B 3TOM, AOCTaTOYHO nOCMOTpeTb Ha lll<1<jJPbl 6yxrallTepCKHX 
OTyeTO S, nnurer ia3eTa (nOBO.

~ aHa@ 3e 
3a nO CJ1eA H ~ e 3 rona K OMnaHl<1~ anoxa na 32 MIl Heopo BCTp0l<1Tell bCTBo CBOl<1XHOB blX3aBOAOB BO</lpaHlll<1l<1, B eIlHK06pl<1T aHH~ H Iloru.ure,lnbl. 

B npouuox roAY <jJ~H aH C O BbJH 060pOT rpynnu aupoc AO 30 t~IlH espo, a np0l<13BOACTBeHHble r~OU\HO CTl<1 ABYX rnaeuux 3aBoAoB KOMnaHl<1l<1 B 
Aldeamayor l<1 San Martin (Bansnnonan) . YBell l<1 4 ~ Il ~C b B 2 para. 

O Te~ ceronusu nr ero ananensua KOMnaHHl<1, c03A aBw~H He6ollbwoe ceMeHHoe npennpwsrue no aunycxy ynaxoaovnux MaTepHalloB, Ha­
I~ Ap ese­ sepuoe He npennonaran, YTO nepenacr CblHY KOMnaHl<1 IO, crasur yo M~P OBbIM Ill<1AepOM no BblnycKy ynaKOBKl<1 An~ 3aMOp0)l{eHHbIX npoAyKTO B. 
P, M.-n ., ilAYUlYIO Ha war snepena B«pepe l<1HHoBalll<1H l<1 HOB blXpa3pa60TOKB3TOH «pepe. 

rnaBHoHHOBl<1HKOH, ua KOTOpylO nenaer CTaBKy PYKOBOACTBO KOMn aHl<1l<1, cran <jJopMOBaHHbIH KapTOH l<13 pacrarensuoro BonOKHa, KO TO PblH 
Om l14aeTCH BblCOKOH np04HO CTblO, BOAOHenpOHl<111aeM OCTb lO Hnerkoctuo. BTO lKeepena. ero np0l<1 3B OACTBO He3aTpaTHO, nOCKOllbKYero nena­

ApeBe c~ ­

lOT ~ J OTXO AOBAPyrHx np0l<1 3BOACTB.
(CCP, M.­

VI casoe masuoe- 3TO Ha 100% 3KOllo r l<1 4eCKl<1 4l<1 CTbIH MaTepl<1all, nocuonsxyOHnOIlHOCTblO l<1 04eHb 6blCTPOpaanaraercs nocne ucnons­
]OB aH~H. Ilnacruxoeu« ynaKoBKaM CTaKl<1MH >Ke xapaKTepHCTHKaM l<1 A Il ~ 3TOro rpeoyerca Ha r~eHee 400 ner. 

m Ho-6y ­ Ce ro AH~ y San Cayetano Ha C4l<1TbIB aeTC~ rionee 700 nO CTO~HHbI X KIl l<1 eHTOBB64-x crpauax Mflpa. KOM n a H l<1~ 

asovuue Kpv.3 11ce, Ha KO TOPblH xanyorcs MHOrl<1e KO HKypeHTbl. An~ San Cayetano KpH3l<1C orxpun HOBbie B 0 31~OlKHOCTl<1 

n6, mA, PYKOB OACTBOKOI·waHl<1l<1 H aAeeTC~ ycneTb cnenars MHoroe, noxa KPl<1 3~ C He 3aKOH4~Il C~ . 

He B ~A l<1 T 601l bW~ X npofine« B 
no p acw H pe H ~ 1O 6H3 Heca, ~ 

Unipack.ru 
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