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,'l.t'6urrtt ..1.,,1. Jlccuits ro/lcl'HJrKit KaK K()Mttotte,t't'

Boc'roKa Yxparrr.rsr H n,rpucrloBbrx JrccoB Mrlrr,lagulr;
l7 c.
()p'roc i[.('. XNt"tur rlo,to. M.: Ml'y, 1985. 376 c.
'[-purt.tt:ec A.fi. B'tauu<)/leilcrBr{e pflcru'rcJnruocru c flortBaMlr B recill,lx 6uorcotteno3ax uactorulux
crerre lr Vrpanur,r u M<u/ranuu: AalopeQ. /tHc. ... l-pa 6uo;t. llayK. -- il., 1972. 49 c.

O 2004 Hec'r'op O.0.*, flpnrnnro B.B.**, CueraHa O.M.*
* KputtopitbKuii meil tiqrtuir ytt i6epcume nl

* * Kp ua o p i 3 b K u it d c 1t,xc uo r t u ii n e i u xt t i tt t t u it )) t t i s e pc u m e n't

MAKPOMOPOOJTOI-I tI H I OCOEJI HBOCTI TPYIITI B tI I BHI tI HOTO FIPH HTIO'
llEAt'Atl y IIAJI t, H O I'O KOM 6 I H ATy

f{ocrritrxynutacb Milr(por\rop(ro:ror i.rui oco6;lrrsoc.ri rpy ulie ilisHi,tuor o [ 3K. Y cx;ra,ti t-pytrl()rr()r'o

noKpltBv ei.llNri,reHi lexuorerttri rrprrwri'r'r.ruui rap6orra-rrri Ip\nru. Oco6,rusocrsltr r't reHc3ncy c (lopir,lyeattun

lerel'rrurlix ropl.r:oH'ria Bnac.niAox t-rci.'rarurr lcxHorc-uu()ro rap6ottarttoro rrti-'r\. rtnrittllI ttny

r pv rioy'TBopeHr{, trepe3't'parc(topua ttixr 1'rcxrt rt'}Bo.ii()xe rt ttr.

Bcrylr. Mop(ro:ror i.uri o'lrraxn tp\Hr) ni-to6piixaK)T'b r"ro[o tiny't'piutHi r]JIactHt]oc't'i.

rroxoltxeHrrlt 'l'a ic roltiut po'iBu r K_\ . I] Ip\ ur o'luanc'tui ().:luui\t il 6irtitsltx Mct'o,litt c
NtopOoiroli.lnHii \ret'o.:1. ,{xlrLl rrtl.'r,{r a( \ Il}rntrcni rp1rr ria I' ix npllpo.i(tt()Nty 'll.i,'tflratllli

trrJrrlxot\r ogHcaHrrq i'x oprilrro-rerr'r rrrrrrux <.l3HaK. Ilefi \leroA Ao'tBoJIse (ra yMoBll

rrpod)ccifiHot o 3acroc) Baulrr ra 3nanru xope-rruii \{ix 3oBHituHiMH o:}HaKatvlH 'ril

nrry'rpiurr{iMt.r BJrac'r'HBoc'r'rNr}r) Bxe \ rtojri BI{r{BItrut'l IIeBHo}o vipoto Ha6iIt{xcrtHfl I'etle3llo

rpyH'ry i uepe46auuln i{c)ro ocrroBHi rpirrruui la rirti.ttti BracruBocti, a'raxox oco6rnuocri
i.ioro reHe3Hcy (/{o6pono:rLCr,K}r}-r. 1976'. [-epacirroa. l'ra:oscsra. 1960). l'pyrrru

-rarrArrra(bTr{o-TexHoreHlrHx cHc'rerr Kpnaopixx, e \{aloBHBttettHMH, e JIHIIIe rry6lirartii
('.1{. IOutyrca rrpo oco6.iranocri rrirpoSl'.toBIr lerK}lx rpyHris allrpororett}to-3MiHetlHx
6ioreor(erro:iB periouy (lOru1'x. I982). \'leroro ItartoT po6o'rn 6yno BlIsB,'IellHfl

MaKpotv{opdituoriunnx ocoS,ruBocret"r rp1 nr ig flisHiqttoro riprruuo-r6aI'atlyBaJILIIol'o
rcoHr6i Haly (II i nn t-3K).

MerortH. Oclrogl+rilr \rero.IO\r .toc-ri.fxeHb 5yg MeroA rronboBoi rial-lloc'l'HKH

r pylrriB 'ra MaKpoMttp(lo;tori.utttx oIIllcis (Kos-ta. I 973).

Pely.il s'ra'ru Aoc;r iJIxe tt s.

Porpir 29.
Jlicoraxucl{e HacaAxer*r, B par"roui O.gK-i tlieul-3K. /{epenHufi flpyc npe/tc'raRrertlri'i

aKarlierc 6ilolo. KJreHoNt larapcbKHrvr. l'loro :iltxHyric'tb claHoBu'rb 0,4. 'l'paa'lrluii xpyc

y'rBoproe rrupiii lrou'-ryulrfi. npocKr'IrBHe rloKpl.trr, ,{Koto cKr]aAae rIpH6JIH3llo 90o .

Ho 0 - 0,5 cM. /{noruapoua rriilcru,rra 3 noBepxHi npounraHa cre6JIaMH IIHpilo.

CrlaAaet'uc.s is :lpriruaHr{x Ma,lo po3K.[areHHx peuroK cre6lus ra JIHc'rfl nl.rpixl ra Mafixe

rroBHic'rlo ryr'rirpirconar{Hx t|lpalnen'r'ia rHcroBHX n.racrnHoK AepeBHHx rtopiA. IIepexiA r Il1
nocryrroeufi, noquHaerbc, 't 4 ci\r i clae nol{iTHHIvt JIHLTe no t6ilrtttetturo qacl'KH

n i uepa"luuoi rlparuii.
H I 5 - 7 cu. tlopru.rii, cBixyga'r'Hfi Ao sonororo. 3eprrHcro-rpy/lKyBaro-flopotttncruil,
arpera'rx uenpovui, :oolernroi rlpHpoAH, rycro npol{H3aHHii api6Hnrr,r KopiHt{rIM rpaB 'ra

r'lepeB. puxrnii, cyrJIHt{Hclrfi. 6yprro cKHnae si,l I0% tlCl.
Hp 7 *. l0 q.,,t. Ei"rrsur cBirtrufi. Ao naneBoro. nepexi ruruit rap6ona'ruuir ropvrtoltl. 6i"nrttl

rrtirur-roi 6yAooN, rpyAr(yBaroi c'rpyxlyptt, arpera'ru 6insur uituti, ttepexoAe B P*'1i1'6o 'ro

KO.'rbopoM.

ec'r'ec'rBer{nbrx JlecHbrx 6lroleouertoJoB r()r()-

Anrope$. /urc. KaH/1. 6uolr. uayr. ll.,1972.

t0.
ll.
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P* 10 - l5 crr,t. flanesfifi aec, cnixyaatuir, uapyBaro-rrJracrr.rHqacroi crpyrrypn, 6ypHo
cr<unae siry l}yo HCl,.{irro nepexoAe 3a KonbopoM s II Hr.
II Hr 15 26 cM. r{opunfi, cnixynatnfi, api6uonpasruatu.rHr.rfi, arperaru ruiqui,
rocrporpauui, ua rpisi *rarorb xapaKTepnrafi 6rucx - xeMoreuui arperaru, rqilrHufi, n

nr.rxnifi qacurHi ropn3oHTy ulinrsicrr 3HaqHo 3pocrae, rycro nponurauufi rcpynHuM
rcopiHuru AepeB, He cKr{nae sia l0% HCl.
II Hp 26 - 45 cu. Teuno-cipnfi (n HuxHifi qacruni Ao rilrboBo-cr{Hboro), cyxynarnfi,
npLI3MarLIqHufi, qiruuufi, n HnxHifi qacului 6inuu critroro KoJrbopy, cxrnae siA HCI s

43 cu.
II HP 40 - 68 cu. flareno-cipuft, cyxynarufi, 3epHl{cro-rpyAr(yBarufi, Mexru rqfurrnr.rfi nix
nouepe4Hift, nepexoge B Hacrynuufi za rqiarnicto ra KonbopoM, cKunae ni.q HCI
II hP 68 - 78 crr,t. flarennft, a cipnr'r ei,(riHxol{. qinsnrnfi, rap6oHaruo-uiqenspruvrit
topH3oHT, cruft nrasHo rrepexoAurr s P*.

II P*r,ir,78 crta naresufi necoBHAHHft rap6oHaruuft cyuuuox.

flpur"rirnaur,rfi uecQopr*ronaHufi TexHoreHHnft xap6oHa'rr.uit rpyHT Ha noxoBaHoMy
uopuoaeui geu.raftuoMy si nropaHHHM oconoHrlroBaHHrM. flpurr.rirr.raHi lpyHru yreopeHi Ha

urryrrHoMy HaHeceHoMy neci 3a paxyHor ociAaHnfl TexHoreHnoro rap6oHarHoro nuny ra
rpyHToyrBopeHH, sa gN{iuraHHM THnoM (aepuonr.rfi ra niActaro.urufi).

Porpir 30.
PosraruosaHnfi uix qexaMn OOK-3 flinnf3K. Poc"nunHufi norpun yrnopeHafi nupiertr
[oB3yqr{M, ro6o4oro rarapcbr(oro, au6posierc noluuoJlllcrHolo , ocoroM ropoAniu,
xyrr6a6oro nirapcrxoro. IIpoemHBHe roKpHTrf, cma€ 55 - 60%.
fpyHronufi npoQi.rrs cQopuonauufi ryMycoBolo 6yporo Macolo, ffKa repeMexa€rbcrl
cMyraMH is 6imu reMHoro pyAHoro KoHrIeHTpary. Iloryxuicrr rpyHTy csrae 26 eu.
Cxunae sia HCl6ypHo 3 roBepxHi. fopr.rsontn snuri,6eacr"pyrtypni, rrabrpi.

fliAmnnarorscr rap6oHarHnM JrecoM, sr\.r i uran aru s 6y,uinenrH upt cuirrsu.
flpurtrirnnni rexHoreHHi 6ararouraponi rap6onarHi rpyHru, B flKHx xoxHufi 3HoB

cSopraoaauufi ryuiQixoaaHnfi ropH3oHr neperpHBaerbc, nurloBrIM tuapolu pyAHoro
KOHUeHTpaT)',.

Porpir 31.
Po:raruosanafi Ha ssarr.Iqi rrreruo6pyxry IIinHI-3K. B pocJIHHHoMy noxpuni
nepeBaxarorb nnpift nonsyvrlfi, 6oacx cirqacrufi, arra6posir noJIHHoJIHcrHa. I'loro
lpoeKTIrBHe noKpHTTfl craHoBI{T s 20Yo.

flpocrexeuufi lo 20 cu i npe4cranrre:auit yJIaMKaMIT sarisnctux ruapunTin, posrvriporra I -
l5 cu. flporr,rixxu luix suua sacunaHi nr.rJroM pyAHoro KoHqeHTpary. Bypup cxunae aiA

HCI.
flpn r*,r irun Hu fi Qparrra eHrapu u fi Tex H o reH H u ft rcap6ou aruufr. rpyHT.

Porpir 32.
Posrauosaswfi 6inn rpaaupui OOK-3 nisHI-3K. Pocrunuufi norpun yrBoplolorr aru6posie

roJruHoJrr.rcra, rypaft i6epiftcrxufi. IIpoertI,IBHe noKpt4Trfl cflrae 15 -20%.
fpyHrcnxfi npoQi"rrr yrnopeHnfi rHJroM pyAnoro KoHIreHTpary, txuin 6ypHo crunae niA

HCI 3 roBepxHi. Bia rpaHra ni4vynaeruc, 3anax ciprono4uro. B tosui rpyxry si.ql*{i.reHi

IrrMarKH AepeBlrHr{, pe3HHH, cKJra, sanisa rolqo. .{nQepeHqiauic ropusoHris He BupaxeHa,
xoqa noryxuic'rr npo$inro crrae 40 ora. {e syr,aouleHo [p]IcKopeHLIM oci4aHHru nuly
qepe3 BTJTHB BoAHo-KpaneJrbuoro ryMaHy aig rpa4upHi.
lpy nr $oprrayerrcr sa ri4por'rop$ H nrtr run oM.

flpururirr.r nun fi rexHoresnufi rap6ouarHufi rigporvrop$urafi rpyHr.
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Po rPi'r 33.
po.l.r.arrrosafiufi 6i:vt ccraKa/(H OOK.-3 Ilierrl'3K. Pocluttttufr ttorpHl] y'rBoplolo't'1, otlcpe'I

rrin/lerrrrr.lii'ra KylrHrtrrHK uarletvlHuii. l/loro 11poeK1HI][le IIoKpgl-1n crlra€' 55 - 60olt'

ip,"":rnurx ,,p*1rir,,, y'rnopcunfi py/lnHM Kot{ttetITpa-r'ornl. nrnfi rlepec}lllallnfi oxaTutraNt'l'

I,1or.r'r rrepe'it|oJloxeltllrt lyMollJlelIo c'roKoM 3 ec'raKililll 'ta po'lBillI'raxcll[l'M ltaii4iut'ttlrcy

nilCUrrrcr ora.rHruis. ['yruyconaurii IIIap ltop(loloriulttt t{c sHr'tiflsc'rsc'1. opl'atti'tna

perlorlhua filr<lniptrtl po3cepeAxeHa no tscloMy Irptltpilrrl'

Cy6clpar 3 oilIIaKAivlll rpyIl'roy'rBopcllIL'

Ilucuosru
y cK.,raili rpynroBor.o rroKpHBy I-liauiqrroro I'3K siarvriqerri TexHo[eHI'li npuivtl'rnnnt

rap6orra'rrri ,'pyH'rH: nec(lopirtosaHi. SparrvlerrTapui. 6at'a'roruaposi' ri/]tporvlop{rli' r

,()x()BarHMH qoprro3cNraMH .lRl.rqaiiuulru 'li a'roplrHHHM oco.ttoHutoBallHtlM 'r'a cy'6c'rpaTu :

o'ir rilKaMH I pylI'roy'r Bopclllts.
()cocl.;il.tBOC'r'rMu |eHC'tHCy tlrlx rp;-Hrirl e (ltlplul'nattttr fsHe'fHtltlHx l'opH30ltl.lB

Brrac:ri,,loK tlcijtatlttq lextlotcllltoro rap6orlal'llol'o IIII'rlY' 'trtiHt't THIIy I'pylIl'oy'l'Bopelltlfl

rrcpc.r rparrc(loprvrartir. pex,\r) 3Bo-roxer{}rr. I ti .rcxrrofeHrri rrportecn 'ricno

ireperr:ril ato.r-r,c, '] rrpl.rpo.(lrH\r rpyH'ro)','BOpellllnN't: ,'lcpHoll,M la tti'llct'l't.,Itl'tltult

I \,\,{vCoaKy\lyjl,{1.14t]Ill,t\l}l t.,IeeBll\t I]potleca\ttt 'ra ()cojI0lIItI0BatIlI,tM'

-'lll t-l'A ryPn
l. ,{\it1toct) ilt(.Kuu /}./1. ['eorparfrru rtova c octloBa\ltl tlotlr]ot]c,'te llll'l M" 1976:

2. [-e1tuc'tt.rtt,tt ll.ll.. l-.rtttrtt;cxru \1..1- OCuoet'r nO(l BOBelletltrl U |Co|pa()H'l I.lotl!r' M'' 1960;

l. k'oldtt lJ.,l. ooroer,l ),leHrlfl o rlc)tlBax.-- M.: Ha.r-xa. 1973. 446 C':

-1. l()u1.1,x. tr.il llexoropsre !l]\lcHeHHs nottB lloil .ltecttt'lii pac'rllTerbHocl brc B 1'extlol-ellllt'lx

.]rarr.trua(l.rax KpHaopoxcx()r-o xeirelop)J.Horo (racceiirra i/ IltloueHorlorHilecKtle licc"lelloBalltls

c.r.erul,rx jlecoB. rix o\paHa r{ parlroH&rbHoe }rcno-rrb'toBattHs. /{rrenporlerpoucx: IU-v' l9tl2'- c 9'5-

I 04.

.C 200{ @eroPuerlKo A'O'
3 uttrt\t i t t x tr i t ) e p.x<'urt t r tt ti .V t t i ce pc u mc m

MOXJIHBICTbBHKOPHCTAHH,IKOMAXy,IKOCTI
610l HAHKATOP I B ]AEPyXH EH H,{ IIA3EM HI',IX EKOCHCTEM

l(erxi uulu (l..atltru.s optarus. D()t'('(tdi()tl holtncric'cutn, lli.tter tluudrimttc'ulattr's\' ltxi y eenrtriil

riirrsx.c.r.i .ryc-r.pivaro,sc, v Bi,lHoctlo ex.ro.i'tHo qtlcrrtx loHax 'l' 3arropirrN'' ], Lpo*"iloair"l 
solri HC

.r_vcr.pi,raxr,scs toncir"t, ruo Ja€ MoxrrrBicrb polr.rr.lrrrrr ir urrx.prrclaHl* y nroc.i r,r"ris-6ioiH'qt'tra,opitt

-xt6pt';tttc t t tlR tlllt]KoJI H I II ll t)ot o ccpcjtoull IIta'

Bc.ryn. pieeHb .la6pyrHeHHs HaBKojrr.rurr{boro cepe/toBulrta n Vrcpaili .Jl,:lt.:.^-i:']

poKH ity)Ke tpic. 3arropi:sra o6;lac'rr, xapaK'repH3ye'l'bc'l 3l{aqHoo KlJlbKlcrlO

pi.ruouauir.rrHx npoMHcrroBHx niAnpneucTB, ,{KHX ',ri,qsxn y uic'ri 3anopixxs noua',t 130'

[].nn ulopiurro BHKg.rrarcTb B uaBKoJrnrrrHe ceperoBHrtte corllti 'roH tuKiAJIHBHx per{oBHII' qKi

rrefarHBHo BnJIHBaloTb IIa tla3eMHi erocucrerntu'

Me.ro,r ortiHXn a6iornqHnx i 6ioruqHux tlicttu MeIIIKaHH'I jzr llolloMorolo

6io.rlrriqsux cr4cTeM rlao1'o tla3gBaloTb 6ioinguxaUiexr (:rar" - indicare - tsKa3yBarn) [l I

Cyvacrri eTaII[l po3BH'rKy 6ioilUnxaUifiHr'rx Aoc'rtiANeHr s oclloBrloMy rton'slaui i
rotrrvKaMH ,,1ryr*,r* BHAi; - 6ioiulnraropia. f{a qsoNay lxnflxy c{opuynr'oBaHi l(pt'I'repii

ai:r6opy i upoae.aexi rrepuli ornsALI oKpeMHx r_pylr$aytru YrpaIHr [2].
''l'pyuroni, 

enireiisi ra rra3eMHi 6e:xpe6erHi cKnaAarcru 6i:tt ttly qacrHlly 
:.T::::.1

.no"up,[i.rHor.o cKraAy, qHceruuoc'ri i 6iorrracr.r rl]apHHIioro HaceJIeHIL cyxo'lllJIbrlHx

eKOCHc't'cM. riili|panTn rtponiTllly poJIL y 3oOI'el{HoMy Kpy10()6iry ener'ren'r'is i CIIonyK'
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