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) [ecoo6paSEo o[Ho-
sOIITI?IKOB C IIO-

teM ttaa3eMEof

lllaaa 7

AHATOMO-MOPOOJION4qECK'ii H3MEHEHI4fl 3APOtrbIIIIA
I,'I SHAOCIIEPMA B NPOUECCE CTPATI4OI4KAUIZI4

B ltprpoEe c)rulecrBye, 6or6ruaf, r.pyffra pacreElrfi, orEocrritrix(
38 ceMetcrBaM, c rreaopasBl{TbrM 3apoabrureM (Ipyuertlxui, 19€
CeMeHa llx B rIerIoM IirccrreaoBatbr orreHb Marro. O66.gcEqercg oT(
rrTo [poueccbr pa3BIrT'I{s oapoaEtua B oIIaBrIIeM c MaTep{IrcKoI\o pr

flI{g ceMel l o66r.rflo IIe liSyqarcTcg aM6p[o[oraMlr, oHl' orpaHl-rrryB
xccrreaoBaEueM ararroB gM6puoteEe3a rllrrorE ao co3peBaflEs ceM
fla pacrerl'ru. Mopoononr [ccneaytor, KaK rrpaBl4Jro, ara[6! MopQor
HAr{ErIA.g C EpopacTarrus ceweru (ifpyuraruK[fi, ]-960). IloaToMy
cTaBIIseT€q rlllaepecEblM IlpocneguaE xapaKTep paSBaTus SapoaEMa
aocrrepMa c Ileplroaa oTAeIIeIrEq ceMeEn oT MaTeplHcKoro pacreEltc
ero 3pelocTlt Il lpopacraEE I B rroqBe. HeIopaSBLTue llposBtlqercq E

6oM &flLr IIoIIHoM orcyllaB[tr gn$rfepenu}raut-ru oapoabrua B neplloa c(
Barr[s ll[oaa. Bce ceMefla c lreAopasBtT6tM SapoablueM I{MeroT pga (

'repT B cBoefi 6IIoIIonlII{: rrorpe6lrocrt arrltTeJlE llofi crpaflr$[Kaulzr,
TaKXe rroTpe6lIocTb B nepuoae, B xoae KoTopofg sgpoalrur yarml{t
I{IrOnAa D AeCSTKII pa3, yBeIrII{trBAeT CBOfi O6!eM B COTHI,T pA3 L )

o6psraer rnnuquyto Mopdolonrrecryro a anarowmecryp lrl++eper
uno (fp}'lrrBnur.Eft, 1960)' Ans na4cHefiuerp pa3Blrrllg Tarq.re ci
Tpe6yror Kanoto-flI6o c[oco6a sapyureHlrg IIoKog c troMorrtblo xI{M
cKlt( Iirlrr otrel{lrecrgx Bo.3aeicaBlrfi, aocrarp'rEo [oEpo6Eo orE cBi
rrsnoxeBbr e ,,cnpaao.rnrne IIo Epopa!flrBarll{Io rroKoglurxcg ceMgrr/
KoraeDa I{ ap., 19a5), IlpeacraB[rrrclreM lrepByro B Mnpe cBo[K;
oco6euEocrrrx lpopacraHrs rroKornquxcq cevrur SOOO BI,IaoB pacr]

+nop paem{qrbrx reorpaourrecKlx 3oH seMEor-o uapa. CeMefla c r
pasBuTbrM 3apoabr[reM Mofyr coxpaE rTb ]q{slrecnoco6Hocrb B Teg

arytTenblrono EpeMelru 6e3 llpopacTaltll'I, qTo ltpeacTaBJlseT co6o
oqeHb Bg)Klioe npEclroco6tlrerbroe cBotcTBo pacrerflfi u coSager
Bus Arrq coxpaueEria oraa (Hurconaeea, 1967). B IIpaKTE.recKo*
6ore atrs BbrEoaa ceMtu uo cocroru {s c[oxiHor\o MopoodEsEoJlor.}]
cKoto IIoKoSr Epexae Bcero Heo6xoarrMo aeficrBue lIIISKnx reMrlep
c paSrIlltIItbIM peXUMOM }!X CMeH!,I [pII AOcTaToqIIOM yBIIaXlIeffU,
BmtglflteM 9Tr-IX yorroBl-rfi [poficxotsr c]auecrBellltbre (bu3r-rotrol.tllleq

Ir arraToMo{4op+o[orlFrecKle lrsMeHelrtrtt - lospeBar e noKoguel\o
eapOAI'IllJA ceMeH[, [epeXOA IIIITaTeIbII!'D! BerrIeCTB 9HAOCIIepMA B

rr].ro arrs ycooerrrs 3apoablrueM Sopvy ( Kpoxep, Eaprofl, 1955).
CxagaEEoe B6!ne B IlorrHoft Mepe oruoclrrcg K ceMeEaM 6opu€

Korop!,re, rro aarrHblut psaa rrccneaoBare[efi (stokes, 1953a;
lroBa, 1966, 1971; Morceee u ap., 1975; CKynqeHI(o, Molc(
1976; Cs!6mepoBa, 1984), tMeror Heaopa3Br{TEre 3apoa6rurl,I, IIl
uraeca a rny6orov cflo)KEoM Mop+o+Ir3[olorrqecxow nonoe. Ilprs
aaffErfi TI{II rloKog rlpeAqraBJrrer Ha[6olErxlre rpyA]roci'Ir Errg ero
oaorre!fig, [oct(oJrlJKy ibr3[olloffrecKl{fi MexaHu3M TopMoxeH]rlg Ko

E lpyeT rre To'lbKo Irpopacrgrrue ceMeE[, uo u !,opa3Bl-rTtre s4poabi



ceMesE, oTleiletlrroM oT MaTepIrEcKoI\o pacTerrl_ig ( Huronaeaa, 1 g6 7 ).
O6pa6orKa cewan ru66epenaoBoii KEcnoroft II K{IlerIrIloM rre BblBoaur
trx l-ro cocrosHE nonoa ( Pdeywoaa, 1978). flpl,I aecenuev noceee
raKne ceMerra Bcxoaoa r{e o6pasyror. crorc (stokes, ag52a, Lg53a,
1 I 5 3 b ) r{syqa[a pasBtrrr{e upopacraouers ceMer t 6opueBl,rKa r_r B!,r:-gclllllta Sust-rorotuqecKylo c1'turrocr.b ceMrs c HeAopasB TbrM sapoAr,1l'lreM,
Ile [popacTaroul]rM 6e3 cTpam{bl4r€{Br, B pe3ynEraTe KoTopofi cTaHoBsT_
cq EocTytIIIbtMII sallac!,t 9l{aocJrepMa atrg pacT)4uerc Sapoabr[ra,

Ceveua 6opueouxa c neAopaeB{T6tr{ 3apoA6rueM xapa(Teptsyprcrr
III{3KOft aI(TI4BHocTrJo AbxaTerr!,sbrx I' r[ApOmtTErreCKLtX ibep\4esTlB E
IIE3IIAqIiTETbHbIM COAEPMAIIEEM SZEUONONN'IECKI,I AKT?IBHbIX BEIIIECTB. B
npo[ecce xonoAnoi ctparu$uralrlr B ceMesax sa6tuo[aerc, ],Berfi{rreElre
aKarfBalllfi o(I-Icfll'TettErrErx fllApoJrlfrrgecKuK +epMesTos (Haatoea,
1966, 1971).

CBeae$ug 06 aHaroMo-Mo@roruqecK[x E crpyKTypEo+],t Ku oHatrE_
III'IX l43MeHerr[sx qacTelz 9apoa6rrira LI rKaHn grraoctrepMa ceMs.H 6opueB[_
Ka B [porlecce capaTl]+I-rKauuE Mafioql,Ic'leElir,r. I4eyqegl,Ie gT].tx acrreKToB
IIpeAcTaBIIseT 6OnUruOfi f nrepec [rrr BErscael'l'q MexaE]I3MOD AospeBarryrs
u [popacTarIls ceMqH c geaopagBltTbrM sapoa6rureM Ir seo6xo[IlMo ans
ceMeHoBoAcrBa oTofi Kynr,T,?r,r. C ueIIcIo asrgcHeErs crpyKT)?tro_OyHr_
{Eorra[6gbtx upeo6pasoBar ft ceMsg 6oprqeBlrxa CocrloBc&oro npn Iroarp_
TOBKe K ITpOpACTAt{[rO BbmOIIIIeIrO I1ECTOnO!aI_I9eCKOe Ii III{TOJTOI1I-ITIeCKOe
uccIleaoBafllIe sapoablrua Ir glraocllepMa B lrpouecce cTpaTl{sxKaulil{.

7.1. .CTpoeFIze sapolbrirra Il gHAocrrepMa sperroro ceMeHIi
(ao crparugnrauuu )

fluoa 6opuesnKa - KotlollKoBr,lt BllcnornotrEtrx, apo6Ebrfi, a AorM, na
Koropbre oII pac[aaaercs, - MepIrKapIMIi. nmlaa eapoflr,uref cewall
qerrTpalbrioFo sorrrurKa K MoMeltry rlolulor! cospeBaFllrl Kole6nercn or
1,2 Eo I.4 MM Ir cocTaBrrser 1970 oT AnuHbr ceMeHL (Ta6rr._BKn.
x1y, A).

3apoqru HeqopaeBllr, npgMofi, c orret6 MeruqrMll cna6opa3BlrrBrMlr
ceMsaoIlfl\41{, OaqaTI(aMII cTe6[eBorc AIIeKCa, ruIroKoTl{rreM, KopeurKoM.
flo ([accudr.rKaquu, Ilpe[roxellfiofi I,{.A, l4BaroBofi ( 1969), oapoaErrr
6opuleBuKa MoxtEo oTrrecTltr Ko sTopofi cTaAItIr ,/TopIreAbI,,, itro coo,roer_
cTByeT Bemlqrlle ceMsaofleil, cocTaBrlsrcul]Ix 50% oT aIII_IlIEr sapoabruJa,
u oopMrpoBa.nElo cre6neBoro aFeKca, ryEororltJrg, KoptreBor\o atreKca I{
Kop8eBor-o qexn rKa; B ceMgEorlsx u r'ltTtoKorlrre lla6rloAalorcg upoKaM_
6nallbflbte rsxu. CeMgao:Ttr ysKlre, )r[roureEr.rbre, aJrrrHofi 5ZO vt(]a, .r,ro
cocTaBrrteT 4O.Bo/o o't Aru{gbr Bcel\o aapolbrua. 3apoArnu a oHAocIIepMe
pacEo[oxes raK, qTo ocfloBagEe ceMsAo[efi ne)Klrr fla mrHI4E, r!ep[eE_
AlrKyJrspHofr rrjrocKocrrr yIInoIIleIIIIs cewesa, flpr crparudrrau{B opraeH_
TA{I{g ero He MellteTcg: TaKoe llollo)l{eElre Sapoa!,rua, [o-BIraI_I\4oMy,
HaCJIeACTBeHIIOq'I O6eCEeS{BaeT 6llarcIlpusTElre ycrroBtrs Ang EpO[BlI-
xteHllg Il [IocKocTHoro pocTa ceMsIoJlet B sHAocIIepMe B Epoqecce
aopa3Bl{TEq.
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CeMsaotm E oclroBatrull uMeror C-o6pasnoe ceqeHrire, rro roIrI[IrHe Ir
urrplrue p€Brrbr coorBercaEeuuo 26 lt 92 vrv (ra6n.-or<n, XyII, B).
Ha ocegov [poaonblroM cpese o6HapyxlrBaerctr pacullper 4e eeMraore*y ocrroBanErr. OIIIi au@epeurupoeatrEr sa olaocltotft,rfi ofl{AepMlc I,t
IilMuuanbubre clrolr Me3o(bllnlra. nocJreaflrfi npeacraBrreu MlroForpaurrbrMrr
{3OAIAMC'IPEqECKI,IM}I KTIETKAME AIIAMETPOM 1O,2 MKM. I'Ig I'IiIIOKOTV'IS
B CeMsIlOmI OTXOA'TT IrO Tp}I EpOBAeI(yfiqpEbD( q/arKa, KoTopSIe B cpea$efr
.racrr-r ceMqAorefi BeTtssr€rr, npolrugrrBat MesoSLrII[ B Eo[eperrlroM Ha-
IrpaBrreErrl{. lmroKoruln, IltrlrEuApurrecKlrft, oKpyf,norg ceqeulrrl, artaMerpoM
57 .6-67 .2 v.rcM..

Anerc cre6ns r{Meer al-raMerp ocrroBarflirr I24,O MKlv- (ra6n._sKrr.
Xly, E). OopMa efo B 3Tor lrepriroa l/rrrrourenHas, IiMeelcr Ee6o.rbuoe
BO3BLIIIeEIIe E IIeLrTpanbEOii 'racTr, noBepxlIocTb el\o nJlalKajr. KIeTKII
T)'rrIrKn KpynHbre, pasMepoM I4.a-I7,6 MKM, c 6orrbul,!\rlr sapaMrr,

KopeIIb gapoabtrtra cospeBurerp c€MeHlI flptMorrr{Hefisrd, onpyrnoro
ceqeHag, Hal{6olrbrrJee .cyxeHfie xopeiurra na6nrolaeTcrl oT ceDeausr,r B.
cropony lrex[llra (ra6n.-arl. XY, A). Tr<arr6 KopeuKa a1l@pegq1apo-
Baflbr Ea uepBlIqrryIo Kopy E ueETpallbrr6rfi [Enrnap. 3IIraepM c cacTor_rT
{3 nnorEo coMKItyTLx KIIeTOK IIptrMO]T$tIbsOrp ceileEfig, Br,rTrrltyTblx B
IIanpaBrreEIiI4 ocl{ Kopeu(a, c n<isQftmrrenror..r llposeflxllr\.tllocTl{ oKoIo
2.3, Ilepaavnaa Kopa rolrrurrro* 80 wxv, cnoxexa 9-1O cnoar,ar upa_
MoyforlbllbDa KIreToK, HeKOTOpLTe BEtTsHyTbr B paffalrblJoM llaflpaBjteu]ln,
c lrpgoerixuMrrocrclo 1.3. Kllerrax Kopbl MeHee tllIporfiEo(bnrtbEbt, .'eM
KIIeTKI{ aml[epMltCa I{ (eltTpAllbrrofp UIJILIITApA. nocJleml{fi Ct'cTlrBJrseT
25.1% ntouraan [onepeirHor! ceqellurr. sapoabqlleBo!! KopelrKa, KrIerKu
erp BErTtrIIl.TEr llaparlEe'Ibgo oqr I<opE r II Merlbl[e no pasMepy, qeM E
Kope. KopfleBofi sexmtK B oceBoM troMepeEfiu KopHs cnoxes 1l-1g' CIIO9MI4 KIIETOK.

B $ecrparutbIlll,tpogaurroM ceMerryr Klterrlr Ba cpesax, caerargbrx B
IlepEdepnfiHoit lracrlr arraocrrepMa, Eeo[EopoaHbr no cBoeii crpy&T].pe.
B vrrpomrnapuofi 3orre, onpJa(aroueft 3apoaEtr[, o6fiapyxenbr KJrerK]r c
rycroil El{polrl{IrolbEnr,Eofi rurorr[asMofr. Bo MrrorII)( KlerKax aHAocIIeF
Ma Bcrpesarorcs Kptrcra,[rrbr oKcaJrara raasuug (ra6n.-grn. XVII, A,E).

Ha npesl'Ile c aapoAbtrjreM KnerKn glllocnepNra @aep)Kar no 10-12
6o[ee MerrKlrx Kptrcralr[oB (p,/.c. L4, A), rrew o rrrerKax uerrrDalrbHot
ll rrep$+epr recKot 'racrefi. guAocrrepMa, Cnea]er orMerI.rrb, trro c
yBeJII{tIem{eM pa3MepoB KpIicTaIIloB M o6uee qucllo B KIIeTKe }'},teHb_
ruaerca. Kpllcraanlr rlpeacraBJlelrEr B ocuoBtroM B BI{Ae lpys csepn.ae-
cKofi QopMbI, Iro flspear€ BcTpetIaIoTc'I Il oAtrIloilH6le npI43MaT"I{lIecKIiIe
CTIIIOIIAbJ.

B 6oxoorrx, [eflTpanrubx I{ B xarras&lrbrrErx qacrrrx gnAocnep\4a co_.
aepxuTcf HesfiaqlreJrblroe (oJrtqecrBo mport,rrodrlrrbgbtx Klerox. Ednb_
uag 'lacrb I4x ItMeer cJla6ooKpalllrgalolltrIficrr ocrroBllblMn Kpacl,lrergMlr
rlporolr[acr, Eoqru llpooF|arrrEr[, c BErcoKLrM KqaSdErDeEToM lrpenoMnee.
H}Ig CBETA.

B Meanlantrr,rx cpegax MrrKporulrtpuo* soE6r aEloclepMa ao crpa-
Tl{oruraulll{ ceMelllil Tar(xe o6Eapy'fEBaeTct 6onEruoe nomrrreqreo TeMuo-
OKpaIIeEIIEIX KIIeTOI(r SAIIOIIIeEELIX Ee3Eaql{Tellt)lrbrM KOII,flTeCTBOM KpII-
cranrroB. Ha cpesax lleFm&epEjifloi, EnE 6oKoBoti, qacTtr aH,qocEepMa

c-
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70 MKM

Puc. 14, Yvactu cpeeoo ariloctrepMa ceMenn ao crparlr+nrauzu,

A - rnerrr Mr.mpornrlspEofi u B - rrerru [ep[diepmecKoft 3ot rroBepx_
rrocrHbD( cpe3oB, E - K[erKr MlrKpomfispHof u | - xreryu lleplr&epll_
qecKofi 3ou MeAlrasl.r6rx cpe3oB. x, r - xlrpoBEre Karlm{, K. o, r _
KpllcTalrrbr oKcarraTa Katr6ql{s, o - o6onoqKa, rld - frfrpqr godllncrlEre
KIIETKtr, g - qAPO.

o6aaplanrpaerca uIIpoKIai cJlofi mposruro&urEsbrx rlrle,roK c peAKo Bcrpe_
rlalorunMllcs s nrx rpr,rcraanar',ru (p[c. 14, B, f ). B KJreTrax uenrpalE_
Hofr }I xa,rasa[bHofi 'racTefi oHAoclrepMa KDrrcrarurfir n.'rrrn oa.ld
Hapsry c rmpo,,lno&u'rbEbtrlnr -:l:ffi :tl;ffi;'l'H#:f;:,#l;
KJrerKI{ c KaulrsMl{ xrpa B rlfi,tprrrrasMe (puc. 14, E, f),

Mexly cpenrnq-r sflaareulrtrMu Euouaaef cegetllrs nf]ororrJracroB I{
&IIeroK BMecre c o6oro.rKa\du MiKpollfinsprofi D lleE1.pafiblroft soH Me_
auaHIIbD( cpeeroB ycTluroBIeHa aocToBepEag paonrua. rorlala cereuua
Ilrlero$ MtKpollfillsptlofi qacr]r, HelrocpeacrBerruo oKpyxarcuuti 3apoabnrr,
nat6otrurag. Ctre[yer orMer.rrb, qro rrttqrr r Me![auflbD( cpe3oB aslo-
c[epMa rvit4KponllfispEoft, [eETpaflbHofi tr xanaoallbHofi rracTe* IlaMnoro
KplTrHee KrreroK rroEepxBocrrrBrx cIIoeB gTlrx eoII, Kuerl{u 6oKoBofi qac_
TI{ nOBepXflOCBI6Dt 14 MeAlrqIIIlbr( CpesoB se oTru.{aloTcg IIO DA3MeDAM
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prc, ,< ?J*oo*ur"" ),

(Ta6[. 13). ffapa a .eage.1511511.p..or 
""oo"o.p^,, ^G;;;;.ffffii.y"ff H:il.""TTff T;fflaloTcg ToTIEKO B I{JIeTKAJi C aJ(

..^ ^ 33."o*.''""*;rua;;flffji#'##g :n:H':HIo*"".
;"nfiilffi;if "jI:T',"1T;:^ "-r(rle*a)c pasnrq,&,;;; ;;;;n.p'".
srraocnepMa o*paurrBaprc, *oJ: -:-u:ilp" 

ceMerIE Ee(oropble xfle?,.s
pouorurft r, ..*r;;;;;;;; 

*dnEIM QvKcEHoM B posoBbli, reMqo-
roBr,Erreruroro Ko[arecrBa 6.n*o11- 1rc ctltatrtn"cruyer o rlallrrtll{u
rreM'ono. ocfioB'as Macca 

'rx 
n-lll "-o-"1n""t"*' Ho raxnx Krlerox

o*luT. jl_:tn'""J ;;;;; ;;:'"JTffi ff *T;:*.ffi ;f. *'
u'"l"#n:'#:;',;l;T"]];L:T+^"po"*'o*'"'"'i';;;'o'"
ycr'aroBrreg''re r."ato*r""r""r,o 

tlte BeIIIecrBa' B Yacrlrocl'E xltDbr,
psay. c xupaMr riM.,-;;;;;;'#ffiT,ll;"Xff ffi?,:H:Xr:-cnepMa ceMsli 6opuleD[Ka KpaxMana He o6HapyxeEo (pearqr.s J_KJ).

? n.A. CKynre$ko
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7.2. llel'i,ette:aus sapoaslrra { grAoclrepMa B rrrjorleccecrparEd.I{KaIIur.

r\ak JroKaSAIIE HAJII{ [ccletroBErr{,

llj'up""y'oo, o-, 6-o-:;6:';T'6_:J."T#', ::|ff fffu?:Tff :-,prr{(}IBalolcs sHarrl?ITerrElr6re c

;1;*rlT1tr;!f Htr;i]ir,fitr'1ift.j"J,j:#Ji:,,"j""il1;
31L1*g'""n^"'-"'i'";;'#Jrrf,"H:,;"u.'J,,?,'"J;ot"3ore,."ff ff :-
lll;,i+Xli;Tii"f#io?l,"jj f jl*"'o oo"."..n a5;;':? *,"u,
*."133_ 

. .!*oi;'J.;;ffTffiffiT ;3.?xgff6re oreMet*Br
!r.o BpeMs crparudufiaqEE

Ta'.xe yBeJu.rqesle r* or^"u.lltl^1.Ye3o0,'Itula 
ae,Isrce, trpo[cxo[rrr

o6vcuoaareaer il;;;;;:T ,' -ru-ao^2s wtw (ra6a. i+), =-
arr"rirBrroe llapacraHue o6r.I4ut1Y119n"t'.. 

B.:racale qrpartr4nKaum [aer
+t ,n. opo,n"roar. ;;;;;;; "*ty*aefi' K roauv ee t raetra,. w.uo-
aerre'6r''ep-aBrroM"o,"-;;';:#"H:f :Hff :?:?ff ::.J#*BegrpanEHot oEIr Kpyruee E I'< 6ofilrue.
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Ta6nE{a 14
l,lsMenesfie JrErerbsD( paoMepoB (MKM) ctp]'Kt]T pa3BuBabluer\ocs

CpoKE {bsl(callln! CeMcaolrbtllle fllcr69 I!rloKorErIE AIIeKc

AiI@AAIIllIiA EoltePeqlloe ceqeEse AIIItlA aEaMefp

IlrEPUIia

CeMeHa ao ctpa-
TtriurKauEfi
Ilocle crparaon-
I(aIItrE:

20 cyr

60"
ao"

110 "
KparEoerb )ts€rn-
qeHEa qaeTetl 3&-
poAarrra, E liFO[oC(
qrpata$xKarrEa

67a.3

!471,3
1662.6
6240.O

>10-9

92.4

644,O
9A,.4

1096.!
>11.4

26.4

164.O
262,4

>9.9

67.2

ao.o

102.O
137.6
204.o

>3.9

323.2

400.o

495.O
445.O

>2.L

26,4

35,2

64.O
724.O
t44.O

rorcg IIo Eparue, B Irefr Ha6ruoAaro/rc't KoMrrllel(c6l no 2-5 KIeroK. flo
lErrr{srM M.M. floanznofi (1966; floaKr&a u Lp.' L97LI' aHarlol"I{qlrble

KoMIrJreKcbI KneroK fla6flIoaaflIrc!, B rlepBll!tliofi (ope KopeuKoB sapoAbl-

ueh KJIeIIa rarapcKoro u y 6epecKrera eBpo[eiicKoro. CaeayeT orwe-
TIiTb, AITO KJIETKI{ EEPBIiqIlOfi KOP6I IIPIMOYTOIIbHEIE II I'IMClo4 TEIIAEIiIIIIIIO

K )'Berrrlenllro rlo anuse c 16.08 ao 25.O vrv. B ron[e crparlt+u-
KalIllI4 oHIr l-IMeror o.regt, KpynHEIe g[pa u s[pEnxKLL Knerrn roplr, rar
xe Kar{ lI ltJrefKE Me3o+IItlJIa ceM.tlaoJlbBoro lIlIcTa, salrorureHbl KpaxMaIIE '
rtblMl{ 3epHaMr4. B ueriT panalrou uu[IiHApe Ha6[IoaaFTcs I€MeHer'Ig,
asarroruarrr6re fiepBla.ruoi Kope: altaMerp eno. yBelrlltllrBaercg co 150'0
ao 214,0.wxw, IJunwrap cnoxea tlo al4aMerpy 25-26 oceer&fl{ cnog-
MI,I KJIETOK.

KopEeBofi qexJIIrK y Hecrparl-I+ElupoBarlllHor\o 3apoa6rua EElcorofi

64,0 vrv, .repe3 20 cyr crparu+r-rKaurll oH ]'Bem{qEBaerctl ao

92.8 vrw. B npenenax [ocJleauer\o paoMepa:rex[IlK ocraerct ao KoIr-

ua crparlr$uKa[riE, ne o6EapyxlaBas ll3MelteflIiq i{rc[a Klerotrgblx cIIoeB

(ra6n.-axn. XX1' A, E).
I4Ta|<, paccMorpeEHblfi IIpoIIecc BHyrprceMeHHoao pasBl-rrl-rs 3apoalr-

ua 6opleBfiKa Cocuoscroro cBr'raereJrEcrByer o slraqllTerlbuoM pocre

ero B gTor lrepuoa, conpoBoNnalo[leMcs my6oKofi EuiaroMo-Mopibolo-

r.recKoit [epecTpofi Koi, Agaaor'tqusre cBeaelflrg [ottyrellbl npu uccfls-
aoBalluu BJIITItIHI{s EI4sKllX IlollotKlI?erlb!{r'Ix TeMlrepaTyp lra gM6pltosaiTblroe

pgsDtlTue ceMsE 6opueBIIKa HeracleLrm sphondylium, y Koroporo

nocne g neaeng crpaflr+EKauu[ Macca sapoabrlxa ]rBerTliq{IracE' a 25 pae

IIo cpaBHeHl4ro c IlepBosa'{an-E Eoti (51okes, L952a) '
@opvzpoeanne eaAocrlepMa solrrl{tllrblx, a raxxe cutrre3 u HaKo[rle-

Irtle B ero KIIeTKA). 3allltcHblx mTaTerlbHblx BellecTB u3]rrlaJryIcb Mllo-
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36poa6 reBErfi KopeHE

A'IEIA ABAMEI?
KOpHe-

rIEXIIEIGEOA rB-
[ot(u!!-

a.c€Fear-
Be r@P!s

B Prss

tsrQpHs

rIepBtrll-
HOg Kopr,r

IIEE1l!.

to qn-
IIl|Irapa

r24.O

772.8-
145.6

160,O
737.2

355.2-
384.O

434.4
1235.2

>3.3

323.2

403.2

444.4
448.O

>1.3

310.4

479,2

524.4
524,8

>7.7

274.4

254.4

920.O
420.o

> 1,5

ao.o

112.O

140.4
150.4

>1.9

744,O-
160.O

77 2.4

176.O
274.4

>7.4

64.O

92.7

92.6
92.4

>1.5

.oapoAbrllla B [po[ecce crpaTuol,IKaqtrt

rMr{ aBropaMr.r (Xyrsr, 1963, 1966; Kopnrow, 1966, 1962).
Vcranooaeao, qro oalractbre miaareJlbrrble BelrecrBa B gtrr.ocfiepMe
rlpeAcraBrrerGt xr{paM{ }r 6elKaM E oopMe arefipoEoBbrx sepefl lByx
rrnOg: I TIl[ - aleif]OrroBr,re sepHa c KpIicTaIrIrAMIi OKcaIaTA Karrbrll's,
II TEII - alefipoHoDbre oepria c rrlo6oMaMrr.

3a BpeMs crpartrdr.rKaulfl{ rrpoucxoasr r[]6oKlre KatrecrBeuubte E Ko-
flFlecrBetH!,Ie l{sMeEell[tr B KrlerKax glragclrepMa 6opueB Ka. Mop&o-
METPEqECKI,IM ASAJII4EOM KIIETOK I4ACI'TIIIIIIbIX SOH EOBCPXIIOCTflbIX D ME-
aIIaHrrEDt cpe3oB grraocrrepMa ycraEoBrred l-Ix cueuu+FrecKnfi xapaKTep
npeo6paeoaanrr. TaIr, fia[pEuep, B MaKpoEl-urspuo* u 6oKoBoft sacrsx
IIOEepX-EOCTHbIX CpesOB EeCTpaTEiblnII,pOBaHIOIaO CeMer t KIreTKI,r I{MeloT
Ee6oIltuue pa3Mep6r, noclre Ha6yxaHM oHtr gl{aqlrrTerrbHo JaBelI{rI[BaoTcs
B o66eMe (pnc. 15, A-f; ra6[.-BKn. XX1, B, f). Kae*u ua cpeeax
IIeB,IpaItbHofi qacTu orraoc[epMa B [oBepxllocTlr!,Ix closx raroKe cufir,Ho
J.BemrtrtrBalorcs r 6O-v cyn<aw crparu+ru<aurlll.

Ans xatla3allbEofi qacru agaocnepMa- rloBepxtocrrrEtx cpeooB o6Ha-
pyxllBaeTcg III{ag saKosoMepHocTlr B lrsMel{ellufi pasMepoB KlIeToK IIO
cpaBseHuro c MuKpoElInspsoi, uerirpan!,Eoft l-I Iep:i+epu.recKofi .racTsMI
(puc, 16, A-l). 3geco KrrerKn Bsaqarre He6orrbtulie, a sareM ].Bemt-
qnBalotcg 3a cileT traKolrrlelIl,Is B sl4x IgIgcTLIqecKI{x EeruecrB, Irpea-
EASrraqeIIrEErx a[rr IIuTaIt{g sapoabllla Ba 3al(IllolrlrTerrbHoM oTatle pae-
BI4TIIrI, BO BpeMs IIpOpaCranIt CeMeE . K nocneunelry cpoKy ibl-IKcalm
OaII ItI,IeIoT Eall6ollbtulle pa3Mepbl. CleAyer OtveTlttb, rrTo y georpaTl4-
Quur4oeannoro ceMeHrr rJrerrlt Mealal iofi ooltr'r gl{AoclrepMa !{aMrroto
(pyruee KneToK IIoEepxHocTIttDt crroeB. K 6O-v cyrr<aw cTpa,r{dlKarla[
E Me[l-lasEofi 3oEe MllrporatrgpllEre KJIeTKI{ I]rMetor MaKc[M€irLHEre pae-
Mepr,r, a KrrerKr{ ueETpanbBoft qacr{ ocTarorcs 6es neMeueslIfi,
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PEc, 15. VuacBu cpeooa gHAocnepMa EocJre 20 cyr crparr$uraulru.

A - MIIKpomInspHag u B - flepr{+epu'recKas sorlbl lroBepxHoqrHblx cpe-
ooB, E - Eep[oepFrecKas n | - vlrrporxnapralr soHbt MenuaErlblx cpe-
3oB. 6. B - 6eflnoBr,re BK'IIoqeEEg. Ocralr"qEle o6osgaqetflrg I.e )Ke,
irro n Ea p:i/c, L4,

Hari6onb[ratr rorllluEa o6oloqeK K[eroK rra6ruo[a[acr, y llecrparn-
dr.trIl{poBarnlor\o ceMerru B MuKpollflfi.spllofr I{ [eHTpa[EHofi llacrtlx KaK

rloBepxEocrablx, TaK I{ Mea[alrabrx cpesoE, B npolecce crpaTl{ibIrI<aIIIlII

olttr craEoBgrcs rgllblrle. U1gaqe nfJol4cxoal]tr [peo6paSoBarrEe pasMepoB

o6o[o.{eK KrIergK B 6oroer,x u xaJlaSalrbnblx qacrtrx gHlocllepMa rlo-
BepxHocrrrbrx I{ MeaI{aHEED( CpeeoB' y flecaparuiblIllupoBalrsol\o ceMeHh

roluulta o6onoqen KleroK arm( 'racrefi Ee6o[!,uag, a K Korfiy crparlr-
(bnKaulllr oHa lrapgay c o66eMoM [porou[acra slrarrrrerlbllo Bo3pacraer.
KaK orMeqaer E.JI. KopaloM (1967), yromesnbte o6olorrru rneroK
arraocrlepMa SoHTIiIqgbDa ctnt]l<aT TaKXe MeCTOM OTTIOXe!iI]I'I sarlacfl6lx
BeulectD. OrMeqeEo cBeqeuve Krlerostitblx o6olloqel{ gHAoc[epMa B rlo-
nqp]-tsoBruuloM cEef e.

B Epouecce crparlIibrKaul{II 3ltaqlireErrrrEle noMelreulls rlpol4cxoaqr
Ir c KJrerolrHbrM.Itt BK[Icl'reIluSrMu . - 6elKaMn, rIIrIRAaMu, Kpl{crarrJraMll
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Prc. 15 (npogonxeHae),

olcalraTa Kan6uE'I. o po,Ir KpI{cTaJrIroB oKcalaTa Kalrbul{rr B pac.felInlt
cyurecTBytor pagJrlrqr{6le rorrK[ speHl{tr. OAHE aBropbr (Cae.reEKo u ap.,1962) c.ryTaror Kprcrarr[6! oxcalrara Karbulrs or6pocoM, o6pasyrourrv_cs B pesyJrETare llejiTpafil-rsalm lrsBecrbto ,rIloBl_rrofi A,Ig pacre$[s
IIlaBeJIeEOfi (EC'IOrbr, apytue llonafalor, qTo alts pacTeHl4s Bpeaerr LI3_
6LIaoK KaIbIIllq, KoTopr,ri B coeAlruellElr co lllaBerreBofi KficrloToil o6pa_
syeT coJ6 rqaBe[eEoKucflof IloBecTlI.

Havr ycranoeneao, qro ga BpeMs crparlltbtlra[I'I, rpl-Icrallnbri co_
aep)I(atlluecs B KIIeTKaX grraoc[epMa, ],EemttllIBaloTcs B pasMepax, Koml_qecrtso ltx EoSpacraeT ao oJrpeaerleEEoro uepro4a crparr.r$uKa{Iix. B
IIOBepXHocTItEIX Closx gHAocnepMa HecTpar[6ru[poBarrHor! ceMet'r{
TOJII'KO eA{H'IlIHbIe KneTKIt CoIep)rlAT KpMTaIIlIEr, nO p<e ,repeo 20 Cyr
BJraxEo-xoJroAoBoft o6pa6orKE ux KoJlrrgecrBo yBeJMiq{BaeTcq. B nnerraxqeHrpanbEoit, 6oKoBoft E xarrasajlt,Hofi r{acTet gHAoctrepMa IIoDepxI|ocT!
116r( cpe3oB o6sap,rKlrBaercg Mrror\o (ptrcrarroB, Ilo Merrblre, qeM E Ha_rralbsbrii nep}Iol o6pa6oTKE B MlrKpotMJrlrpHoft rracrli, Ilnub lrocle60 cyr crpar[+Iirarl{t]r Kolrar{ecrBo rrx [oc,rytlaer varc[Nryva. K [e_
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Prc. 16. qacrll [oBepxHoclrEorp cpega arr[ocllepMa IIocJre 11O cyr
crparr-r+uKaIIIlI{,

A - qenrpansnaa, E- nepu{eprrecras, B - MEKpomt rapnas, l-xa-
lasaJlrirarr. a, e - aleftpofloBble sepga c Kpl{crarraM[, an - alefipoHo-
Btre sepHa c pacTBopeaHl\rE KpucTaJIJr€MIt, M - MexKnerHI{!(, qp -
qapErurKE. Ocranggsre o6osnaqeH[s re )(e, qro u Ea plrc, 14.
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p[OAy MAKCLIUaIIEIIOFO rrtu(ottlreE}ls -KpI'cTaJt[OB KITeTKZ llpllo6peralorEau6onErulii o6ceM.

-MaccoBoe 
o6pasoBafiue KpucraIIJIoB B MetlratlHofr ooHe orHoclrrcqK OOflee rrosarreMy cpoKy, ireM Tar(oBoe B IroBepxHocTHErX Cllosx. _t{epes 80 cyr crparrr6rraurru. yBerfl{r{e'lle roar.recrea 

"p;;;;;"" "Kllerrax [poxotrEr B [oc[eaoBareJrrrt{ocm, coorBercrBytouef EoTpe6[e-

Prc. 16 ( lpoaonxeste ).
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HIITO COEepxlEMOIIO KJTeTOK OIrAOCIrepMa rIA nnTarlIe I,I pagDtrTlle 3AF
A6UUA. MO)!(EO IIPEAIIOIIO)(ETE, IITO B TIIETKAX AHAOCIIEPIUA 6OPEEBI,IXA
KpI{CTalUIEr OKCaJraAa rarlbUlq IIpeACTABIIqIOT CO6O* MeTa6olIFtecKI{e
ocTa.rru. flocKoarbKy IIsBecTHo, rITo KpucTa[Ilbr oKcluraTa r(arrbllng IIor
,{bIlgroTcg B KJrea&ax B Ilpouecce ml3l{ca ee uuToIIJIasMbr, T. e. Om
MOIryT gBUgThCtr IIOKA3aTe'IeM Aerpa!€Illftr UUr\orr'Ia3M6I, TO eCTeCTBeH-
EO rrpe[Iloflor{IrTb, qTo Ea a9ffofi (ba3e paSBIrTus sapoarru llon'Ior[aeT
META6O'I}ITbI II3 HI,IX.

I'trcroxl-rME recKas peaKqlls Ea 6eloK rro(aeala ara6yro orpaq(y
orlaocllgpMa IIecTpaTn+I4Ir-rpoBanHoFo ceMeflr. 3To MoxeT c6uIqTeJtb-
cTBOBATb O TOM, qTO.SaIIaCEi6Ie BemeoTBa y HeI\O Tpyaliolocll/[rrbr alrtr
pasBfiBaro(erocs aM6pl.roHa. B [poqecce crparu$ll(au'Ir KoJrFreqrEo
6eIIKoB yBellfiqgBaercs ri MaKclrMallfdroe IDa KoJIItqecrBo notrEflgercs K
6O-v cyrraw crparu$r.mauur.

Ha ocBoBe rEcroxlirMuqecKofi pearqEfi c qyAarroM lll ycrarroB[eHo!
qTo xllpbr B ceMeHax ao qrpaTuo[IcauEl,I coaepxaTcs E oTAeIbITED(
(rreTKax glt[oc[epMa. B mx KaIJILI xfipa paBlroMepno pac[pe[elleHbl B
EIIAe MerrKoar{cnepcHofi +palluru B urrlollrrasMe. Oro noA,rselDKraercg
Ha npl{Mepe apyrux [peacraBurefieft 3oETu.!rED( (Kopapv, 1967).
AaHEbrfi apracrl{.recKtr* Mareprratr BbrrB[Srerctr B [ocrarotrflo 6ot6ruoM
KOm{rIecTBe B KOHtle CTpaTn+rKeIIU[, IlprtleM EeOAEOBpeMerfiO B pas-
JItittIHbIX qacTrlx onaocllepMa. HarllInaeTcg oToT llpolecc KoHuettrpatlitlI
}Kl{poB B M:raKpo[lr[rpHof .racTfi }I pac[pocTpauqeTcs B HanpaBrrelllfn K
xarra3arbrrof soue q or nepuQeprm - K uegTpy, HaME Ea6ruoAarrocb,
trro xlrpbr - oaBepualouatr dopMa yrllnasa.uuu nIIactI,IEecKll'( BerqecTB
Kfleaor oH{ocllepMa. floEo6Eoe sBJIeIII{e orMeireuo y 6opEeB l<a Coc-
HoBcKorp I4.A. I4Ea[osofi .(1971). B KotIe.IuoM clcrortrttrtr rlnarca
KJIETOK XI'P KOI'UEHTPIIPYETCS 9 KANII}I B UEHTPE TIIETI(II, NPOtrCXOIUT
IIOITHa-g AeCTpyKrIIis ITF|oTOII'IaC?Aj KanIIE n(trpa B ggaoc[IepMat6uofi
ruapoElrSoBalrHofi sole Bxoatrf s Ee[ocpeacTBeBanlf KoHTaxT c aape.
AI,IIIIEM!

A:ramroupya'IsMerreulrrr, npoEcxoitq[e B sapoaErrrre H grraoqrepMe
6opureB[Ka, Mbr Brrolure pa.3AelseM wuerne M.l. HIIKoraeEofi (1967),
KOTOpas OTHOCTTT CeMeUa, [O[O6sbre 6op[eBrury, r ceMeHaM c rJry6o*
KnM oprauuqecrlrM noro_ew. CylecrooBaHl{e [oc?tealrer\o rocre co3pe-
EAsUrr ceMrrH na pacresrrtr olltrcaHo E pa6ore I4.A. I4BauoBof (1966,
1971), roropas orMe{aer Earuqte pa[uKallbsoi uepecrpofrl,I, [po-
IICXOAglteft B CeMeIl!|). IIOA AefiCTBUeM I -I3nO* TeMllepaTypbl, E ilact!
HOCTIZ yCUleHIIe rYApOlIr3a [pOtegEA aH[OCnepMa B aMmloK[ctoTbl,
rJIaBII6[,{ o6paooM B rmtrIEfi tr apl'urrlri, KgropEre reo6xoAr6,6r oapo-
a6!!y.

B upouecce crparuQuraunr B .ceMerrax 6opueBura npogcxoasr oaa-
!ryrreJlElrEre aHaroMlirrecKlte r $lreronorrrecxre toMeHerrrit gapoAbura
II OHAOCTIepMa: pa3paoTall[e sapoAbrulA nOE?E Ha BCIO q'IfiIIJr CeMeEI{,
yBelrrrrrerl}re KoperuKa B 3,3 pasa IIo arr]rge u E 1.5 pasa rro llraMe"py
r'[aBHbtl\{ o6pa3oM oa clleT pocTa lrepBu'fiof KopEr, yBe&freHlre EbIcoTbI
KopEeBoIg qexrrrKa B 1,5 pasa. CeMgIOrrbEbIe rrIIcTE r IIpE aToM yArr -
flqrorcq 6oree qeM B 10 pas oa crrer trelerrxs Ir laemrvexzs o6reva
KrreroK Meso{b[nlla, B ]rEx lrpogcxoal.IT HaxoIIIIeIlEe KpaxMatrEsED( sepeE,
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B CeMrraollqx pa3BuBaercq ceTs IrpoKaM6lrallbH6rx TtDKet c grIeMeHteMIr

KcI4treMEr, Arerc cre6ng ]aBe[[quBaercs B aIIIlIly 6otlee 'rew a 5 pae,

U flA IIEM 3AKIAAI,IBATOTCS EPIIMOPAIII EACTO'IIIT{X IIIICTbEB.

3a opewa crparuorKaual,I Ha6[Ioaaerct Stlarllrrerrbtloe ].BerIIIqeIIrie
r[eroK veso0fitrna ceMsaott6ll!,Ix tllrcrbep I'I sapoal'ruegoro Koprrg. fleF'
BoEarrajrrJEo ro[cr6re o6oloqKl{ KleroK ollAocrlepMa K Korl!(y crparRQu-
KarIElr cTaHoBrrTcs 3HaquTe'Ibl{o ToEbuIe. B KneTKax oHAoclepMa B

lpouecce cTpaTudltKalllItt Epol{cxo4'll }IeMerrelflIti 3allacllblx BelIecTB:

6e[KIr I-Is cara6opacrBop[Mblx BbIcoKoMoJIeKy[spIrbIx coear'Elellfii' clla6o-
rocry[Irbrx ajls pasBaBaiouerocg 0M6prioEa' [epgxoasr B pacrBopllMr,Ie

I{ rloABrtKrrbre rlpoayKTbl
K cepearrHe cpoKa crpar[+xKaurli Bo Ecex rracrqx gEAoc[epMa' 3a

IrrcKJrroqeEueM KJIeroK MlrKporruntpEoi solrbl, o6Eap)xnDaercs BEIcoI<Efi

ypoBeHb peaKulrlr lra 3aIIacIIlIe 6enrn, a r KoHuy crparlrolrKauvr 6efiKrd

o6raptr(e$6r rorr6Ko . B KrlerKax, tIaxoatlrullxcg B lteEocpeacrBelrsofi
6nneocru K pacrymeMy sapoaruryr ! K Sonuy crparu{urauuu s 6orrbliloM

KolnqecrBe HaKallJl}lBaro?cs laK'Ke x[pEI' Koroplle gBrlgloTcq' Bepotlrt'Io'

saBepuarcuefr ibopMoi yTLrIIE3AlIIiIi 3ar]oaEllleM 3allaclrblx Beulec,IB KIIe-
TOK aH[OCIIepMA. IlU3I{Cy KreroK sOIlbI OIrAOCrIepMa' D KOTOpOI EpOABII-

ifaercs pacryuEl sapoa!,M, [peaulecrByer HanoII[e$I,Ie 6olt'rxoFo Kor -
TIECTBA KPI,ICTAJIJTOB OKCAJIATA KA'IEUII'I.


