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l'eoxinniqna xapaKTepncrura ei4rnagie
cepegHuol (npogyKrltBuoi) roel4i HeoreHoeoT
MopcbKo'i uepeoHoKoni pno -repmrenm oi
cy6$opnnaUii flepeRKapnarcbKoro npornHy

Ito*tnaueqa ,f.C.
h+cmumgm zeonoaivullr H.aAK HAH Vrcpaiuu, Ituie, Vrcpaina

Ieoxinri'rxi goc.nilmenxn sigrcra4iB cepeAubol (upogyrcrurnol) rosrui seoreEoeol nopcrrcol
'repnonorcoaipgo-Tep[reunor cy6$opmaqil llepe4rapnarcbroro trporuny rrpoBo.fJr.Trcs Ha fiaai ;rironoro-
Saqialrnoro aua.rriay. Blrsna.reno nruicr ruigi ra 1'l eueueuria-cynyrurrcin 1 tropo.rl\ piarioro rr4ny ra
$aqiauluol npuna.nexnocri cepeAnrol ronuli qiel cy6{opnraqi'f B ypaxIBarrar}r Sislcio-ximivnr,rx
oco6.rrrasoctefi $opruynaHxfl lry4x aiArcua4in. Ha qir? ocnosi BcraHoBJreHo rorosai aaxononipaocri poano4iuy
rwirpoeueuentir y ni4nna4ax qiel ronuli, BrrflBJreHo xaparcrepni acoqiaqil e;reuesris-c1'n1-ruxnir rai4i s
reBHlrx rlttrax nopig i ftaqifi. Haruiqeni rex4erqil pocnogiry rvri4i ra II e;reuex'rig-c1 n1-lxrrie sgsga.regi
nito.xori'rnrau ra Saqia.nbnr,IM ql4ngrdnamn, gri e nigo6pancenxflM ocnoBHoro qr{r{Hrtria - reriroxiqroro.

Ilpono4nvu BtIBTIeHIIfl posnoginy migi ra ii e.neuenrin-cynyrn;rxls 3 :r:aJ:,BIrx roBrrlax
oco6nuuy yBary goc.rti4unnu upu4inrrcrb Br4BqeHHro reoximii rerepofe.i{ii-ir-\ {igtsc.{onofiipnux
Soprvraqifixl4x oAI4HtIqb, B fliivrmv nos'gBanr{ft nesHrfr KoMrrJrenc KoprtcHrlr H[:e:;lji. Oco6nfierarl
inrepec BoHI4 BtIKJIIlKaIorb B Torrnl{ aopy ix naigenocrocri, ocninrrr4 npoMrlc.-rise 3ra{€HHn ui4nnx
crparra$opMnl4x poAoBI4Iq, noB'ffBaHfix g rrepBononofiipnranau ni4rcna4arran, BrtLll-,{H3 Be.-ur}re.

O6'err 4oc;ri4aceub - Mopcbfta r{epBoHoKoripHo-reprrenna cy6SopMal::,q ,'::ed,HirulKa cnira),
ffKa HaJIeficI,ITb Ao xuxfirloulioqenonoi Hr{rrcHboMoJracosoi coJrenocHo-raJroreHHo-:en;llennoi $oprvraqii
flepegrcapna"cbnoro npou,ruy, cSopnnooauoi y urouy Ha paHHbooporeHnoMy e:a*i rr,:-:s;:lxv Kapnar.
3 ocraHsin'r noB'EaaHo $opuynanna BHyrpiuinroi aonn llepegnapnarcblcoro rp,rt,r!:j-. {a Sopmaqia
poBBI4HeHa n pianNx crpynrypHo-renroniquux oAr{Hr4rlffx BHyrpiruuroi aon;:: n 5cn;:c;:ascuco-flo-
ryrcrnili i n Carvr6ipcsrcili ni4aonax; cre6urdr{bna rrepBoHorcoripHo-reprreirna c;.-6T,opuaui.q poaBr{-
Hyra B Melrcax Cau6ipcucoi nigaonu.

B ytnopeuHi vepsouononipno-tepnrenHoi cyb$opuaqii ronosua poJb Ha-:e:ia-ra reprrenxifi
ceAtIMeHTaIIii. Ha npoqec repilrenuoro ocaA$onarpoMa,q?Kenns HarJraAaJracb xeuoiei{Ha (xap6oHarna)
ceAumentaqir, EIca MaJIa ni4neme aHaaleuHfl. Jlona.ursuft po3Br,rroK l(aB p.v;rilrfi npoqec
ocaAKoHarpoMaAllceHHff. Saratou, y cre6ruaqlnirZ csiri nepeBalrcarcTb r.lrrrHxcri i almuasi aJreBprdro-
niulauo-rmuucri nopogN. Iligaerre BHar{eHHE Marorb nicnoarnr, noAeKyAJ4 Bvcrprqa}or;c.a rpaaenirx
i rconrnonaeparu. 9epnonononipue oaOapnnenua (nopogu $opnrryearucs B oxr{crrrBa.'rbHr{x ymonax)
xapaKrepHe nJd,s, rJr,/,H, pi4rue - ,trJlff uopi,q slaiuaHoro cr"[aAy. ,{na y;rar,ritoeux nopig i 6imruoi
tlacrrHl4 gtrliruannx BoHo He rrrroBe. IIi sigrcraXu c$opnayaaJrrrcfl, roJroBHHM rilrHol{, v ei4uonHorvry
cepeAoBI4IrIi i uarcrr cipononipne aa6apnneuua. Ilopo4r n rift qu inruifi niipi e6ara.reni itap6ouaraur
(rnnicr CaO ronilsaerbcfi B sHaqHr4x Melr(ax: ni4 B 4o lg Vo).

9epnonononipna ronqa cte6nuqmoi cnirv $opuyna;ract s aHa'rHilt aa posnipanr uinlcono,qnifi
rvropclnifi aaroqi - cxi4ne si4ranymenna l{enrpaJrbHoro llaparerucy. B nrrxuifi ninaoiii cy6tirc-
pa;rlnoi 3oHI4 llboro Oacefiny ai4rra4a.rrcfl ocaAnr,r sonr4 Mopcbxfix re.{irZ i :vrirxoso4uo-Mopcbnr,tx
$aqifi (nepenaxno), y aepxnifi ui4eoni cy6niropa.nrnoi aonr - ocaAHH nprt6epexHo-Mopcb6rrx,
AeJlbroBr{x (ni4sognoi vactraHu) Saqift i $aqirU ni4no4Hnx rconycin Br4Hocy i2, 6] Qaqii niropani,
naaenasoi qacrl,IHt{ AeJIbr ne giaruocroaano, BoHr4 nepe$puri ei4rcta4auu Eopuc;:aeclrco-fioxyrernoi
uiAacnx. Bignna4n HaaeMnoi rlacrr4Hn AeJrbr oxaparcrepnaonaHi B npaqax A.M. Arcpauxo,q)fiaeBa,
B.A.Fa6a4arrrr4 ra in. [1].
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Feoxiu'{Ha xapaKrepucrr,rxa pi,qxnaAie cepegnuoi (npo4yxrmenoi} roerqi neorexopo'i uopcuxoi cy6eopuaqiT.."

3a nitrnienru enieni4uorueHHnllr *aqilZ i, ei4nonigao, runie nopi4, y arepBouorconipno-repu-
reanifi cy6$oprtaqii argineno rpr roeuli: Hi,ifl{Hro, cepeAuro i aepxnro. Hrmnn i nepxna roaqi no4i6Hi
ea csoihd Saqianuurvr i uopogHrlu cK-laAoM i npegcranuerd nepenaxno uinrcoeo4no- ra npuseperrcgo-
Mopcbl{I,rMi4 ai4xna4auu. Vrnopeunfi neptuoro $aqiarunoro rr,rny s roxnirZ ia eN4i.nenlrx roBrrl B
cepe.qnboMy crcJra,{arorb 51 Vo i* o6'€*ry, Apyroro - 45 7a.

Cepegua roBIrIa aa cnoit{ $aqia.nnnunn i uopognuu cKJraAoM cyrreBo eigpianaertca ni4
nxrxsnoi ra Bepxuboi, B poapiei qiei roeqi BaraJroM nepeBalrcarcrl npn6eperfiHo-Mopcbrci (4o 6A Vo)
si4nna4n, *lianonogno-mopcrxi c(;raAarorb npiaonzaxo 20 Vo, rur{poHo posroBcroAxeHi ni4aoAxo-
4enrroei nigxnagn (6i"rrn 20 7t roeui).

Hassuicrl y poapisi alepBoHonoiripHo-repureuHoi cy6$opmaqii rpbox roBrrl B pieuuu rcinrnicnltu
cninni4noruennrrM rrnie nopig i $aqifi cni4w,mr upo re, ulo B eBoirroqii cre6nr,rqbr[oro ceArrMenTa-
qifruoro 6acelZxy npocrelrcyBar'iocff rpx erarril.,{nr pauirmro i nisntoro eranis poaBrrrny 6acelZliy ce4u-
rraentaqii xaparcTepHe HaKonL{r{eHHs 6i.nrru ToHr$aepnr4crux i 6inrur rfiil6orcosoAnux ocagniB rrpt4-
6epexuo- i lrlinxoro4Ho-MopcbrcHx $aqirZ, ani ni4o6palrcaJrr4 eran nignocnoi cra6i;riaaqii re$roniqHr4x
pyxie n o6nacri sHocy ni4 .rac poarxi4peHHa annampii 6acefiuy i ni4nocnifi fioro ruu6onoaognocri s He-
KOMIIeHCOBaHI4M OCaAKoHarpOMaAlrceHHflM. ,{nn cepe4nboro erarry xaparcrepHe HarpoMaA}rcenna oinrur
$pynHmepHrtcrwx ocaAxis nplr6epexHo-MopcbKt{x i genrronrx SaqirZ; oca,4rcrd ruiuroro,4uo-MopcbKfix
Saqifi MeHIu poseunyri. CcagrcoxarpoMaAlrceHxfi Ha rlboMy erani npoxoAr4Jro ua SoHi nyrbc5ftoqr{x
ni4xarr s o6nacri BHocy Ba yMoB cxopor{eHHs anraropii dacefiny i sHaqHoro lioro o6rvri.nimrs.

Taxrna ql,rHoM, e*riHa $aqiarrbHr{x yrron i cn"natry oca4rcir y cre6uuqrronay bacefini anyiuynnqii
BtISHaaIeHo anninaulr na,rleorenroHi'{Hr4x ynnon, arci Ha notrarKoeovry i ninqenouy eranax non'sgani a
iiirpecieio mopa i BaHypeHH.EM 6aceiZny ea ni4HocHoi cradinieaqii o6yracri BHocy. Ha cepe4Hlomy erani -
s ni,Auarram o6;:acii 3Hocy (Kapnar), sne cynpoBo.qrrcyBa.[ocl a6inrurenssu rci.nrnocri ra sMiuoro
cKJIaAy yJIaMKoBoro lrarepiany, qo HaAxoAIltB, npu o,qHorracHoMy s6inuueHHi KoMneHc)rBaHHfl
ocaAlcoHarpoMaIxteHHa. o6r"ri"riHus*r i 4ennnm cnopoqeHnarvr annaropii 6aceftuy. IIpr qroirry, uepepo6na
ocaAoBoro rrlarepia"ry e 6aceizui ceAI4MeHTarIii 6yna, cropirue Ba Bce, HeinreHcfisHoro, tqo rroffcn6lerbcfl
Btlcoftolo urelt4rictro ocaAKoHarpoMaArdeHHfl ra uonnipuoro rigpo4rnaMi.rHoro arcri,rsHicrrc 6acefiny.

OcHoeunM IXepeJIoM yJiaMrioBoro i r.runucroro marepiany 6ynu $niuroni ni4rnagr Itapuar
(npefi4a na"leoreH), Hl4)IcHboMoJraconi nigtnaAr{ [oJrffHxrpnoi csirr i. Boporr4rrleHerroi cepii
flepegrapnarcblcoto npon4Hy. a ranoln n4eso-KarZHoaoficrni nigrc.na4vt nin4enxo-aaxi4noro cxr{Jry
Cxi4Ho-enponelZclrcoi n;ratSoprralt. Vrnopenna Saxi4no-enponeficrnoi nnar$opnru nigirpananlt
HegHaqHy poJlb y nocra.iaHxi oca,qoBoro uarepiany. ,{xepe.nou nni4i, nalZiuonipuirue, 6y;lu ocagoni ra
rvreraruop$ivrii yreopenH.fl cxr'IaAr{acroi cnopy4u flinniunoro ,{o6pyA}rcfi, npr4Jreruroi 4o ninHi.tro-
cxi4rioi qacrttHlr yrcpaincrrcoro ceKropy 6acefiHy ocaArcoHarpoMaAxceHHfl, Ae BocepeAlrceHa ocHoBHa
r{acrr4Ha ui4nux pyAonposein.

MiAHi pyAonposBx ;roraaiayrorlcn y oi4rcna4ax cre6nnqnrcoi cniru, srci c$opmynanNcr
nepeaancHo Ha cepeAHborvly erani posBr4Trcy 6acefiuy ce,4r4MeHTar{ii, ueaxavna qacruHa - s rciuqi
paHrlboro i sa noqarrcy uianroro eranis. V poepisax cepe4nroi ronuli nr4i"neuo nepesarfiHo ro oAHoMy
ui4enocuouy ropl4aoury, inogi - no ABa, srci aansrarcru na piaurx pinHax. OcrosHa qacrr4ua ui4nl,rx
py4onpoanin ai4ui'rena B AeJrbroBr{x $aqiax, HegHarrna - y npu6epexno-uimcoBoAHr4x ra uinroaog-
Ho-Mopcblcl4x. V silrfiaAax AeJrbr lvri4na uixepaniaarlia norcanioyerbcfl, nepeBarfiHo, n cipolcouipnux
4pi6noaepul4crttx nicrconunax, HeBHar{Ha rinrrcicrr - y ciponoaipnrx grt{iuaHrax [opo4ax ra rJrrri{ax; B

npu6epexno-Mopcbxl,fl( - y ciporconipnnx ropoAax aMiuauom cKJraAy (nepeeaxcno) i n rrutrax, a B

uilrcono4uo-Mopcbnl4x - y ciporofiipHrx rJrr,rHax (uepenaxno) i uopo4ax aMiuraHoro cnraAy. Xapanrep
poano4iny ldli B pospisi rrepBoHonoripno-reprrenuoi cy6$oprvraqii (ere6nuqrra crira) npeAcraB-
neHufr Ha pl4e. l. SrvIina cepeArrboro nrvricry migi anuay Bmpy sa poapisom cre6uuqunoi ceitla 4oroni
pianonanpaBJlena. ffnno onuxeni nouqenrpaqii nai4i B ocnoBrrrlx rffnax nopig (an s nicftosunax, rarc i
ruIl,inax, u{o *opMytsaJrl4cs r pianrx $ianrco-xiui.{Hrx o6cranosnax) ni4rr,ri.rarorbcs B nuxnilZ'{acrr4Hi
pospiay cy6$opuaqii (n numuift roerqi). Vropy aa poapisoM rrpocrelrcyerbc.ff BHaqHe niAsuulenns vriAi
r 4ononi sHarrnouy inrepnad cBirr4 (B cepegnifi roefiIi). 3a no4axtruoro pyxy Bropy aa poapiaou
si&Iltiqaerrca cytrcwrft cnag Korri{eurpaqii rui4i ar y nicnoeunax, rarc i y r"'u,ruax (nepxlra roarqa).
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Ili croetrnrt ci poJton ipni l-nrnxrn: a), - qqpasHorqofiipHi,

6} - sf'PottorliPHi

r - Bi,risf migi e ro{*a( uiAltoi rilis,epanisaqif

,{na pygonpoanin xapanTepna HeBeJrrrna noryxcxicrr pyAHr{x ri.w (n cepeAHboMy 0,8 rra),

nnoulunnuft poeuo4il pyAnr4x ri.n ne a'ficosano. Brvricr uigi tcomanaerbcs si{0,004 4o 2,58 Vo, Aocfrtae
inogi 15,9 /e, aa cepe4nsoro nuicry 0,68 !o" Ocuoenraft pyAHI{ft nrrinepan - xaJrbroaun [6]. Brainslorbcfi
pi lZoro renepaqii. Xanrroaun nepuroi renepaqii yrBoploe enparurenicrb y lleMerri nicnonrrcin,

aliiruanrx nopi4 Ta B ocuosniri nfiaci rJrr4nucrr{x nopig, B sRI4x ni4uiveno ui4nulqenufi elvlicr

syuesixonaurtx pocJrrdurrnx perrrrorc. Xamnosnn 4pyroi renepaqii aauiroeye rpilqunr, yrBoploe

rnieAa ra uinao'rnu n oprani'mux perurrax. Ino4i B xaJrbrcos!{ui aycrpi'ra€Tbca uiput (rno6y;rnpni i
nceuorvropSHi yrnopeuxa). ,{ocurr qacro rro xaJrbrco3r{Hy posBl4Baerbcff 4urenir. Ha nonranri gureairy

i xa.Eulcosr{ny naaeni ronrci eonoconoXi6ni yrBopellns ra BnpanJlerrHff caMopo4noi mid. B Heanaqxifi

rcitucocri npucyrni Kyfipr{T.i rmrenin, arc! eauiulylorb xaJlblcoaun. Sirccylorbcfi rooAl{nord aepna

xanaxoniprry, nroninriry, cmatru,ray, caMopogxoro aoJlora. ,{nn uopi4, stti utictsru uiHepanr *rigi,

xapanrepui [puMasnr,r i m:rlci unisxr uaraxity, u{o yrBopaerbcs snacnigott ix otcxcrennn.
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Feoxiu'{aa xapaKrepEcrrxa alAxnaAie cepe4xsoT (npogyrrrenol} roer4i xeoreroaol uopcuxoi cy6oopuau,ii...

Crparia$opMHi pyAoilponen migi, aoita;:iaoeaHi y eignxaAax cy6$opMaqii, HaJrerrcarb Ao
uepnioi reHernqHoi rpynl4 [5] - ocaao'{ei. sxi rpafir;,rrruo ne ni44aaar"c" erri.""er[.rgift nepepo6qi
(nig vac nonepe4uix dronori'Iulax Aoc.'riAxeHl [6] ecranoBJreHo, rqo uocr4iarenerra,rHi ,rpor1a.r y ur*
riAnna4ax 6ynu oCuexesi ra icroruo He BrrJHHyJrr4 Ha nepepoenogin nri4i ra inurtx enenaeurin).

V piaHi poxl.'l dronoro-reoxitvtiqxi oco6,Trgocri uopig erebHrqucoi csirr Br,rBqaw{.{.n. Xpyuloe,
I.C' Kouuaneql [6], I.C. KorranaHeur, ]I.C. Konansvyrc, Jtr.I. KoucraHrrrnen$o ra in. [B].

OcHosHa mera gocniAficelrb aB?opa - Aarrt reoxiui.ixy xaparcrepr4crrrcy ni4rcla4in cepe4uroi
(npo4yrcrNsrioi) rorqi Heoreuonoi nopcaxoi qepBouorofiipHo-reprarenrioi cy6$opnraqii llepe4rcap-
narcbftoro nporruy.

Ieoxirrai'rHi goc;ri4xcenaa eigtaaAin cepe4nnoi rosuqi rrpoBoArrJr]rcb Ha 6aai .nironoro-
$aqianlnoro ananiay. OlHiero ia ocHoeHfix BaAaq [poBeAeHrlx reoxirwi.{Hrax 4ocnigmeHr e oqiana
auicry uiltpoeneuenrie y nopo.Eax pianoro rr4ny ra $arlia.urnoi npr4HaJre,ftHocri cepe4uroi ronuli a
BpaxyBaHHaM $iauno-xilwi'iH;tx oco6"tlrsocreri $opnaynanua qfix ei4naa4in. IIe yMorrcJrr{Br{Jro
BcraHoBJIeHHs ocHoBHJ'Ix 3aiioHor'lipuocreft poeno4iny uirpoenenreHrin y Hux ra, BpaxoByrcqn
iHreHcueHictr as'aaity vix anaqeHH.EMX nuicry nri4i ra inruux xirvriqHrax efieMenrin, Bvtfr,,nru
xapanrepHi acoqiaqii e:reneHris-cynyrnunie nai4i s neBHnx rr4nax nopi4 i SaqirZ.

,{na nrpirueHH.fi nocraa,reuoi aa4avi 6yno nponeAeuo MareMarr,ftro-crarr4crr{rrHy o6po6rcy pe-
eynlrarin c[eKTpaJibHoro ana.risy nopi4 cepegnroi ronqi, lrlo BicflroqaJra Br4aHar{eHH.fl Tanr{x napaMer-
pin: cepegHe 3Har{eHHfl elticry eneMeHrie (c), rvre4iairue BHar{eHHff (Me), cepe4uborcBaAparr4trne (cran-
4aprue) ei4xr.nerun Be.tirqr{Hr{ c (o), nolcaaHun actrMerpii (A), nonasHrrn erecqecy (E), rcoe$iqienr
eapiaqii (v, %), BepxHff :vrexa $oiry (BMO), Hr{rrcHfi Me}rca aHouanii (HMA). Crarltcrr,r.{Hi napauerpr
poanoginy rrti4i ra inruux e;:ennentin poapaxoBano 4na nopi4 pianoro rr,rny, BpaxoByror{M ix eaqianrgy
fipl4HaJlelrcHicrn, a ranoiit re cepeAoBrrrqe (orucnrcBaJrbne .rr ni4HoaHe), n anouy noHr Sopnny"uo"ao.

Kope;raqiirxlrir auaria, st<uit Aae nronc.nreicrr rtufrBr/rrrr nnipy an'aany rrri6 o$peMrrMr{
eJIeMeHTaMI4, B IaHoMy BunaAKy nrixc rrnig4ro ra ii elemeuTaMrr-cynyrHrrnaM[ y ai4nnagax, ulo
Aocnigucyrorbcfi. npoBeAeuxlz Ba AonoMororc nporpaMHoro nanery STATISTIKA-6.

IIi4 vac rpoBerenHs crarucrl4arHoi o6po6nu ,qaHrax crrenTpaJrbuoro ana.uiey, B nepmy qepry
B.ilsH'a9.I nv 3axoHi{ poano4iny sHaqeHb nmicry uigi i uepenipnnu ni4nosi4uicrs nninr ix SanrlrvHunn
poano4inou ra ;ioraplr$uivrio-nopmaJrbnr4M Bar{oHoM [4, 7] sa AonoMororc noSygosn KyMyJrnrxBHr,rx
rpa$ircir (norcaalrorr crvninl o4uopiguocri posno4iny Br,rrraAlcoBrrx BeJrr4rrl{n) poauogiry sgatregb
nuiery mi4i n ocHoBHHX rxnax nopi4 pianoi SaqianrHoi upuHanexcnocri cepegHroi ronrqi na
fimoniprioc*rx tpa$aperax y norapr$rrnivuorry (noraprsmz Br4rcoprrcroByBaJrrrcb 4noivHi) uacura6i.
Ha ftmonipHocHoMy rpaSaperi (ua ocnoni ra6.nlrqr inrepeania rpyrryBaHnfi sHaareub rvli4i n nopoAax
piannx runis i Saqia;uioi rpI{HaJre}rcHocri) no oci op4uHar HaHocxJrr{ qacrrcy BHaqeHb nri4i y
eiAcorrcax AJrfl KolrcHoro ia en4l'reHr4x no oci a6cqnc inrepraain rpynyBanHfl suaqeHb nniai (prc. 2).

Ilo-Apyre, no6y4yea-'lr ricrorpanaz (a6o rpNni Haronffrr)Baunn) crarrdcrrrr{Horo poano4i;ry
sHaqeHb nuicry nrigi e ocHoBHI4x rr4rrax nopi4 pianoi $aqiaarHoi upruanexsocri cepe4nmi rorr4i
(ricrorpaun 6y4yea.un Ba crarl{cru'ttwMtr. pflAaMr poauo4iny BnaareHb nrrricry rvli4i r qux nopogax).
IIpu rpouy, uo oci opAI4Har ricrorpau nignnagaru niurricrl Bnarreub auicry ui4i, a no oci a6cqrc -
intepnanu rpynyBaHns stvticry uigi nn n uorapu$nniuuolry uacrurabi (log2(Cg, 1000), ran i y
ri4cornax (Ccu, 7o). BepxHa r{acrrrHa RoHTypy uo6y4onauux ricrorpam-siAo-6pa*cae rqi.urnicrr
rracrorHoro poano4i.ny nuicry r'ri4i a rifi qu inurift nopogi oAnoro $aqiantHoro rrrily.

IlobyAoeani ricrorpalvrx crarl4crtlcrl,Irlnoro poauo4iuy gnarrenb rrvlicry nri4i s niucosr4xax pianoi
$aqiamnoi npl4naJlerftHocri cepegnroi ronqi cai4.rarr, rqo nafi6inrtrra neoArropignicm n poanogini
mi4i anacruBa AeJlbroButvt uicrcoeurcau (arc HepypruM, ran i ui4l,rcrvtn, puc.3). Snavenua urricry uigi
B ,qeJlbroBl4x nienoetdlcax lcoJll4Baerbcfl B Aylrce urr4por{r4x MeECax: ni4 0,0005 Xo 0,1 Vo.

V 4enrtonux HepyAntlx nicnoennax BaBAffnu crarr4crr4arHift o6po6qi peaynrrariB cnenrpaJrbuo-
ro ana;liay aa o,quopi4uictro ana.{enl suicry nrigi uu4ineno gni ui4nr,l6iprN" B nepurifi (l/2 ana.reHr)
sHarIeHHs unricry uini (ta6n. l) rconuaaeroca ei4 0,0005 (n 1,8 paaie MeHrrre eig rurapreoaoro er,aiery) go
0,00162 Va (s 7,8 paain 6i.nlure), n cepeguboMy c"anonnrr 0,00083 Vo, ryo 4opinruoe KrraprcoBoMy sruicry
uigi a nicnosNlcax. Ide nafinraxfie cepe4He BHaqeHHff n:rnicty nni4i n nicnoeu$ax cre6nnqrnoi csirx.

E$$N k07S-SS6X. lloeuyxoffi& ra exumsrEEma resximFs. €S1ffi" NET{$ffi}" 4ffi
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Puc. 2. Itg*t:gllnrnuswi epe#ittu ctnemucrnuan+o-

ec pss?? o}i,a,y aH,aarc?{b B&4icmy miAi {nn eopugotlxna.nuud{t

aci, * d,w,mepewlu apAnAg&?tttfr, art&a&T{u a&i,crng mi#i, no
sepmuue{Lbtri1& t+&KonwetLe xaemama): 1 wl,oqltu
rwiyAosu apo$dwte, ai}noeilwi ewuqewr{fr,rvL Ha,Kon&r+ewoi
q{rcwl,ornu; 2 - npo6u s eudulwCIIo miwepaniaauriao ni6i;
3 - rnaantw rzoAing awflapor {A npfl,"i'toltymu,uue# nil H,u-

etw - ei,Snaei,Awi im srL&qeuna, emi,cmq miAi. He eopusou-
msrluwi"& oci {n' 70-3 Yo}}. Pumcwatmu qu$par*u y
wpy$ffi&x w& epo$i"rteff norH,&atew,o rLo"ftxepu wifiea6opol+

V rgpyrift nigBrifilput Bt{t,tr t{:; }l -',1;s6aeTbcr{ siru

S,00162 Ao 0,S1 7c (e 1i. n Eas-= i;,:-e eig KiTapKo*

Boro Bmicry, ra6,n. 1 j, +-:+;r F *::; :, sirn'{i'ialsrbe ffi

nafiararo Be{ffi{i n}raa{enFif, u-; ,rl '{1." (r $ixnrue y
111 penin); cepeAHiIX Bhticr lr:; rran,lEtrIrb *,006S Yo,

il{c B 7,7 pana nepeBI{Il-i}-e inep};
qi ni4rcna4la (iafr.r" i r ;,f,a:a'{eni (onepyce{o

KJrapKoBr,rNr BMieroM xll*ri*riilrx e;ehfeiirrn y nirqarxrax

nopogex) elr4epo{iimi{irn{ii t.text.r:al'ril: cyrrens I\Ti

(y 5 paain 6innrue nig x.rienn,c,3,,l,ir: B$Iicr)' ileputa

-: ***-A:^*'? , Y !2,5 paeia fr,n;- -= 3^J K"iopgctsorilrrrA.rsvrurIJrl,a

nnricry - Apyra niAnndi.pxa r i , Cc ')- +5 paaie Gixnme

eig HJrapHoBoFCI emicry), E':$r-qasrbcn ni4exqeu;4ft
nnricr NICI {y 5 pasie 6i"lnu:e BL: t:epxceot"o ennicty;

B AefiKmx npo6ax - y 50), Sn 'f,ni'--e 
r,i"i lLrapnonorc

nmicry ygniui ra y 6 pa;;ts , Ha ta,lr inSopnnaqim

rqsgo e nisni4HolrleHHfl 3 Kr li Eii,i'ts;III sh{icros,I

eJreMeHTy SyRu rroAaFlo )" E;Itr.q:: cFiopoqeuoro

SAITme y 3A &OilOMOTOIO ena*intE

niraSinnumx eJIeMeHriE B []Ix rt F,r*r-rax liacrynsmfr:
BOHI4 Cyrretso n6ara.{eni }tn
ts 4,3; >ii,i j, B F{yIX eiAtuIi"{aerbcfi rlltsltu:eunfi nmicr
Ba (mnapm;

n6igrxeni nCIpoAld Zr (rmapiti. Ee ,i"i*r&p,K), Ga (rcxapm;

{< ts 2; K.rrapru}, Li (< B f .i:
3 xanbms#iJrbHr,rx eJIes[eFir-ts .]€;nrcei nicmoe],I*

Km eyrrflBo a6ara'{eHi Ag {> ts 1 I i, nigrrti.iaerbetr B

FIB{x nignmrqemmlt e},Iicr Pll ( > E i,4;
nonrdlrcenpelh V {:maprc;

,.{ocnmn o4uopignnli poano:ii }' .qeJlbronl,sx ruic*

Kotsr{Kax xapamrepnulZ A;:fi Co, La, Zr, Be, Yb, sa

BHaaIeHHfiMr{ nrvricry flKrrx B uIIx n"cnoetdnax am4ixeno

AJI.E Ko?*{Horo eJIeMeHTy rlo oli{lfi nrrfiiptli. HeogiropiR-
Ho poanogineni {nugiaeHo no sEi mEeu6ipnle} B qI{x
nigrena&ax I{i, NIo, Sn, Mn, Ba, Ga,Cr, Ti Y, Li, Nb.

II{innHi nopenaqilZHi 38'nsxrt (r
inrummru xinniqnvrwtr eJIeMeHTahrIf B .qeJlbroBvlx ilopo-

Aax He B?rflsneni. BctasoBxeHi rr-ruxx cnadni rcopeirff*

qifrui Bs'sBKu (r - 0,5-0,25) ntigi a I[n, i{b, Ni, Ayffie

\stS"lt!.fj

cna6ni (r - 0,25-0) - s Ba, Cr, V, Y, Ga, Yb, Sc, Pb (ra6.r. 2). Bi4'eunrft xope.raqirZHufi se'saon
ei4uivaerrcs uix Cu ra La, Co, Li, Ti, Zt, Ce.

B genrmnux nicnosu$ax B Br4AnMon nrinepauisaqien, srci uicrsrr poaciairy opraHi.nry pe-
rroBrrHy I rlrny * nyrwrcri qacrunn {, poano4in rvriAi 6imur o4Hopignuli, xix y 6eapy4lrNx AeJIbroBtIx
nicronnrcax (ra6n. 1, puc. 3). 3a o4nopi4lricrro BuarreHb nuicry rvri,qi s qxx nopoAax rafto?rc sugireuo
gsi ni$r6ipnu. V nepuift ni4nu6ipqi (ueauauxa rcimrcicrr airaueHs) eruicr Mi4i slvliHioetscs nig 0,003

7a (> s 3,3) go A,041 Yo (> r 45,5), B cepe/dHboMy cranoBI4rr 0,014 Vo, rsJo n 15,6 paair nepeBlllrly€

anavenrifi KJrapKy. V apyrilZ nigsilOipqi (ocroeriift) nrrricr *rigi KonnBaerbca si4 0,041 7a (> a 45,5) 4o
1,A 7a(> n 1111); eepeguifi sMicr crauoeuru 0,32 Vo,u\o n 356 paaie enI.Ite eiA sHarIeIIHfi I{JIapny.

Miruacri 4emroni nicxosurcil cyrreBo a6araqeld cugepo$i.nrlll4Mx eiIeMeHraMtI: Mo (> n 40), Co
(> s 39), Ni {> s 10,6).

4ffi E$$ru 2STS-$5SK. flwmy*enna rffi exssToriqma reoxin*in" 2*SS" Nstr{t$}"



Feoxiuqxa xapaKrepilcrlrxa aigxnagiE cepeAHboi (npogylclraHoi) roauri neorexosoi uopcuxol cy6Sopuaqii...

Tm6nww,n .i " Cepegmiff rurysicr ximiqnlrx eJremerruie s
qeptssru$nofifpno*repudrexruo'f cy6$cpmauii 3a Aar{pf,Rrgm

r.sicscmgsfr ssax pimcxrex fr an{ieJabs{Bfix yx,rssim

srxeFes'pa$e"Ef,srs axxa;xfey {cepegrxm xomxN4a}

E"rre-

MOF{T
fiiI

K.r{apKa
n&e > I\jlaBKa NTruM

&rapKe

i--*
I

Iitmnxp

I
I

l<

kttp*u
i
i

trTKB
r{apKa

Cepenmifi

Besier .qxs

niexona-

xns, fol*)*
Cei 0,0s i 35 >45 0.00 i 17 >39 fr,sOx 5 >5{} 0,0# I 

I =:3,3 S,0*2b >86,7 0,0sfi03
a-t"1\t 0,0s tr/s,s025 >5112,5 0.c01i 1 >i0,6 0,00297 >x4,4 *,{i{}5 ! >:S *.{}s34 r'$T

-, ll 0,s{}#2
Sn s,CI{i0?/s,s0s5 >2,21>5,6 s,0sCI2 >j? 0,S0fi3 [ o3,3 s,{}##{}x

hdo
t:1991i9:19 i 15rl5q 0.0008 >40 0,0ss 3 \q

t
t
it
i 0"fiscis >?5 s,s##s2

Mn : il,{]25i0,13&7 i>27 ,7 17 a,4'; {"}.03 i , >34,4 i {},fi 477 / J-,

t

fi,str j >3 1"i s,$3 >?t ? ff,0$ilx l

b{b g 0,s0*39/0,ss1 >4,3 Li .1

Cr i CI,t}0tr/G,0$45 
i 
.3,5,'t 1 .3 , 0.001 0.0046 i <3,5/>1,3 i CI,g;fiS31 >1,5 i S,i)l i >2.9 ; t},0fi4 l"l,i4

*,CI001 i >1.1 i O.oOol1g *,S0012 i ol,3 iO,O00:i"3,3

0,011/0,038 , >i.2 {"i i 0.013n,A45 >1,414,9

0,0i ll\,824 i =3,3r'8 s,sl l2 >3,7 : 0,fr08

0,s015

0,G011a,002 -t.s >1.3 i o,ooizg i oi,2 i *,**1510,*0g-l vx;l CI,0*3_ _-* t_A,A263 ' t 1", 1 O.*f :? S,fi,ugfi,0s82/s,[}35 i; <2,7l>X 
^6 S,0i]8 i *2,8

0,0aua.003? i <2 i.l i 0,0s3s4 i .1,3 0,cs3/s,0s45 i<1,31>!,x i *"s*3 i .1,3 i *,Orl:: i .1,?
0,00026 <i.5 i o,o00z+: i "tr,5 s,sfi016

0,00083r'0.0069i .i. 1 >7 ,7 i 0,0141 ff,32 > l5,tii356

0,0001 ; >11.i 10,0001/ii,0002it!1,11>22,2 fi,s*fi1 ! >ti,l
0,C0i;'0.0018 I >1,114 0.00205 fi,{}0 i 4g s,0#25i>3,6iCI,ftii*?
0,002i0.0019 i i|>2,45 ft,0s4,i{},fi*7? >5 | 0.CFCI37

>11 t i
I

f3,SS tr

s,03

s,ss 1 i >11,tr #,ffiff#*x>tr 1,1 i

{},00*539 >5 C, 0.0005 84 
;

>5R 0,{}0s4? >4,7 if)"s*li>10 >,t _js,s$ 13 i m,#*tt t

fi,&*35

{},291 >1,9 fl 4 --R '"
i rf:'
r fii
d ar

I

0, tr/0,23 <1.5,'>1.5 0.15

$a

s,-tt

1i>5,1 s,s584

s,0il016 fi,*fis{}x

{}"03 >3 t i ft {'}E?q ;- u)u v-tvJ&J 
I

>5R"',* *,s#x

*"2 i tl,3 fi,15 i

>l,g 
I

0,*sg2 i

24, I *,s#3
Gai 0,00 1 i0.002 I >1.? c,00108 I <1,1 0,#s I 5 >tr 7q > tr,25 

i
s,0* 3 <1 ? #,{}i3l2

>z s,ss3 5

ft,0063 I <3,5 
i *,*22

fr,s{j{J4

Ilpunrirna: fI[ - uicxoeuxlt cipi Aeurroni, IIAP - nicrosurn cipi 4e.nrroni pyruu, nIIM - uicrconnrcu cipi
npu6epexcno-uopcrrd, IIIIMP - uicnonr,mra cipi npu6eper$Ho-Mopcbrci py4xi, nKB - uicrcoBnrcra cipi rcoxycin
Brurocy; * - Aani HaBeAeHo ea nydrircaqierc: Ttrekian tL Wedepohl K.N. Distribution of the elements in some
major unita of the earth's vust // Bull. GeoL Soc. of the A,mer. - 196l.- Tz, N z. - p. lz5-rg0.

Jliro$inlni eiIeMeHrI4 y III4X nignna4ax poeuo4ineui ranru qilHoM: c)rrreBo a6araqeui Mn (> s
34,4paav), ni4ui.raerlca ni4euulenzfi eMicr Nb (> e 6,9), sc (> r 5,8), Ba (ruraprc; > n b,1), Ce (> a
1,4;>a4,9),La(>n3,3; >e8),a6i4xeHiTi(nnaprc),Be(>n1,3),Cr(<nB,bl; )e1,1),Zr(<s
1,6), Y (< a 1,3), Ga (< e 1,1), Li (< n l,Z), Yb (< n 1,6).

,{elrroei ui4rcti nicnosulcl4 a6ara.reni xanrro$i.nnur{Mr4 eJreMeHraMu: cyrreBo - Ag (> n ll,1;
> y 22,2), y Hr4x ei4uiveno ni4nnuleny KoHqerirpaqin pb (> y 2,g), V (> s 2,86).

Poanogi"t enelreHris-cynyruunia y qilx uopoAax gononi o4nopi4nulZ; neo4nopi4Hnft xapanrep
poanoginy (ergiaeuo 3a auaqeHHauu auicry y qilx ropoAax 4ni ni4ara6ipni,r) xaparcrepnuli ri.rrunu
4ra Ba, Cr, La, Ce.

Illinrni nopennqifini ss'garcl4 (r > 0,?5) nni4i a inurxuu xilvri.rHraMr{ eJreMeHraMr y rui4ucrux
AeJIbroBI4x nicxoennax ralcoxc ni4cyrui BunsneHo nuure c.na6ni *ope;raqifiHi ae'sgrcfi (r - 0,b - 0,Zb)
Cu a Yb, Co, Pb; gyxe cna6ni (r - 0,2b - 0) - s V, Be, Cr, Ti, Ni,y (ra6n. 3).

Mix Cu ta Ba, Se, Zr, La, Nb, Ga, Mn, Ce, Li scraHoBrei{i nig'emri ropennqiftlri an'ssrcr4 (ra6* 3).
Tanuu tr{HoM, geartoni nic$oeN$m B Br{Ar4Moro miHepaaiaariien mi4i i ayrre$imonaHor,o

oprauiunon perloBt{Holo I eNny cyrr€Bo a6ara.reni nni4gro, roSro ii sMicr y qilX nopogi Gnuarnufi 4o
ii enrricry B KopI4cHI4x ItoIIaJIi4Hax! g fiKrrx qelZ eaeuenr Br4nfiyqaxlrb B nporvrr{cfioBo}o il{eror{ - ivrigr

G,0l 5/S,ii6 i 
>1,ti/>$,s >??

fr$Sru *#?S-#SSX" STmrugmo*a r# ew&trffir$u*ma rssx$MBffi. Effi'g#. F$st{3ffi}. 4v
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BHaxoAr,rrbcfl y KoHrIeHrpoBaHoMy crani. ,I[oroni pigno anouanrni noruprrpaqii ri,4t ni,a]riuaK]rbc8. B

niqcosr$ax inurux Saqia.ntnux wrnia (xapar{repr,rcrnfta poano4i.ry uiAi ra ii eaexerrria-eynyrnnrcie
y npnflepexno-Mopcbnr4x i writrnonoAHo-Mopcbrux mi4ucrux nicftoslficax BrorraAesa s rencri nuxcve).

V upn6epelnxo-Mopcbmx nicconunax (ra6n. 1, puc. 4) ncmum,rero 6i.uru o4nopi4nuft

poauo4in rrli4i, nixc y AeJrbroBr[x ni4r.ra,4ax 3a o4nopignicrro BHarIeItb aricry -im y qux ri$cnagax

(ni4 0,003 4o 0,008 Vo) euXtrre:rra Jrr4rre o4na nu6ipna. ,{yxce pigno y ryx simralax ri4uivarcmcn
aHaq5o Huxc'd (0,001 7o) i osa.rso eurqi (0,02 7o\ BHar{eHHfl uraicry uini Cepegdfi nnicr quoro

eJreMeH"y r nicnonunax 0,0055 Vo, tt\o repeBulqye rnapnonnfi sMicr uaiose y 6 paair.

IIi siAgraan afiaraqeni cr4epo$iJrbHr4Mu eJIeMeHraMtr: e)rrreBo Co (> r 50), Ni (> n 14,4),

ni4mi.raerrcg ni4nurqennfi srvricr Mo (> n 5); a6ignerd nopo4n Sn (> s Z,ZlPosnonin ;rimdpbrlnnx

eyreMenris y nicnomnax Ma€ raxvit xaparrep: cyrreBo a6araqeHi Mn (> n $3), Nb (> n 11,1);

oi4rvri'raesca ni4nrlqenuft slylict Sc (> n 4,?), Ba (> n 6,5), Ce (> n 1,6; n 6,5), La (> e 3,7), Li (rclaprc;

>a5,3); abiAneniCr(>e1,5),Ti(>n1,9),Be(>n1,3),Ga(>41,25),Zr(<n2,7;>r1,6),Y(<
n 1,3; ) n 1,1), Yb (< s 2; > n 1,1). V pianirl rvripi uopo4u a6araqeni xanroQimnr.rvil eJIeMeHraMI4:

cyrreBo Ag (> n 11,1), V (> s 2;> s 3,6), Pb (> n 2,1)'

PoeuoAiu eneMenris-eynynrunin rui4i y qux uicnosl4lcax Aosoni o4nopi4nufi. Binrur
neo4nopi4nrft xaparcrep poanoginy xapalcrepnuft Ans, Ce, Li, Sr, V, Yb.

V rlrx nigpuagax, nrc i s ,4eJrbroBux, ulirnni rcopenaqiftni ss'sBKI4 (r > 0,75) MiRi s inurmnr

uirpoeneuegraMr rigcyrni (ra6.u. 4). Bhrrri'{eno tinrrr cnaGni nopetaqiftni 3B'83Klt (r - 0,5 * 0'25)

rrrigi s Y, La, Zr, gyxe cna6ri (r - 0,25 - 0) - Cu e Se, Yb,Ti, Pb, Cr, V, Mn, Ga. Mix Cu i Ceo Ba,

Ni, Li, Be, Co BtIflBJIeHo ni4'euxufi rcopenaqiftnuli cs'saon
Crarileril.rHi uaparraerpu poanoginy ui4i ra iaiuux wtiltpoeneuesrir ne pffipaxoBano AJIS

npu$epexuo-Mopcbnr4x rrtigrcuu nicnonurcin, uiunono4uo-Mopcbnilx nicrconrrcin, uicnonuxin ronycis

4& l$$${ ZST$-SSSX. iloruyxona ra sxsflor!**ma reoxlafiis. 2S10. Ng"t{{0},



Tm#,n'aezgx 2" E€ope*suir'lui se'fiapiI{ B ilicstoffir,sr€&x cipmx. &*Jsb'pa irq}

Cu {+}
Cu-Mn- 0,38; Cu-M- 0,36; Cu-\i - 0.3.i; Cu-Ba- O,tf; Cu
Yb - 0,03; Cu-Sc - 0,02; Cu-Pb - 0.00

0r0 - 0,25: Cu-Ba - 0,13; Cu{r - 0.09: C,:-V - 6,9g;
- 0,00; 0,25 - 0,50: Cu-Mn - 0.-i"q: C,.r-\'b - 0.36, Cu-Ni- 0,34

ft-Li - -0,00; Cu-Ti - -0,08; Cu-Zr - -{,r, aua. -
0,0 - -0,25; gu-r, - -o.oo m2; cu{e - -0,rr, r,ru -ffi

Car {+}
(no rpynax

Cnr {*}

Ca: {-}
HO rpyrTex

-:

l'eoxiuqua xapaKrepucrrxa siAxnaAic cepegxuoi (npogyrruaxoi) roauli xeorenoaoi mopcrxoi cy6oopilraqil.,.

Tafurut4a 3. Ifope."rxqil"nri es'sanu n nicronunax ciprax py,qnnx, ge;rura (g)

H {+} ,0-0.25;Cu-Sc-0.21;Cu-Yb-0,21;Cu-Ti-0,2;Cu-pb-0,2;Cu{r-O,ta;Cu_V-O,fO; Cu_trAn_OrOf;i
ia - 0.01: 0.15 - 0.50: Cu-Y - 0,44; Cu-La - 0,31; Cu-Zr - 0,29(no rpynax)

u{e - -i.i: Cu-Ba - -0,03; Cu-Ni --0,09; Cu-Li--0,18; Cu-Be-4,22; Cu-Co--0,31
.0 - -{i.25: Cu{e - -0,1; Cu-Ba - *0,03; Cu-Ni - *0,09; 6u-l
0._r

BI4Hocy' qo. cnopaiJ{qHo sycrpi"{anmca y poapiai cepegHmi rogqi cre6nrqrnoi ceirr (r-reryrae
neo6xignoi AJff uboro tci;rlnocri BHaqeHb nuicry ruinpoe.neuenrir); ni4paxoBano Jrr{ue cepegnili nrvricr
ui4i ra inurtx viripoe.ler,leHrin. V uiArcrNx uplr6epemno-Mopcbnr4x nicnosrfiax cepe4rdft nuicr ui4i
craHoBr4rb 0,2 c" (> a 222, ra6n. 1).

I{i ei4x;razul a6ara'{e}ii cngepoSinrurdMx eJreMeHTaMrr: cyrreBo Co (> n 33,8) i Ni (> y 25),
nigmiveno niAsIarqeHrrfi eMicr Sn (> a 3,3). Poano4in niro$inanNx eneueuriB Mae ranuilr xapanTep:
cyrr€Bo a6ara"Ieni Mn (> n 11,1), Nb (> e ll,1), Sc (> a 10), uassnwilt ni4nunlenrl| sMicr Cr (> n
2,9), Ti (> n2,7), Be (> a 3,3), Ba (> n 3,3), ce (> a 3,3), La (> n2,T); a6igneni ilopoAr,r Ga (> n 1,2),
Li (> e 2), Zr (< e 2,8), Y (< e 1,3), Yb (nrapn).

flopoAu a6ara'IeHi xa;rsico$i.uaHr4Mr4 eJreMeHTaMr4: cymeno Ag (> n ll,1), BcraHoBJreHo
uigeuulenuft sMicr Pb (> e 4,3), V (> r b).

Milnoso4uo-uopcrxi nicnowrrclr 6i4xi na uip: cepe4nifi sMicr rvri,qi 0,0027c, rqo y 2,2 paara ne-
peBarr€e sHaqeHHs KJIapKy. El:tur aHarIHa KourleHrparlia ui4i BrdgHaqeHa a ui4rcrrx uinnono,qno-
MopcbKl4x nieKosurax - 0,2 70, Irlo n 220 paain nepeBuulye nmicr ntapny. Buicr inurux mixpo-
enennexrin ne 6ys oxapaKrepl{sosa*uia (nerraae neo6xi4iroi AJrff r{boro nitutocri Bnarreub ix nnnicry).

Poano4in rwi4i a niccosilicax rconycie Brrnocy ni4nocro o4uopi4uuft (0,002-0,003 7o), piggo
nigvri'raemcfl aHoMaJIbHrli sr,ricr uigi - 0,L /o (> r 11i). Cepe4nifi nrr,ricr nai4i cranoBnrb A,00ib To,
u1o y 2,8 paar4 nepeBnrqye rcrrapnosrafi nuicr (ra6n. 1).

I{i nignragl{ cyrreBo aCaraqeni cugepo$iatHprMrr e.rreMerrraMl4 Co (> r 86,?) i Ni (> a 1?}, IWo
(> r 25)' Poauo4il airo$inrnrax enemenriB y rlffx rignna4ax Mae ranr4rZ xaparcrep: cyrreBo s6ara.reni
Mn (> n 33,3), Nb (> n 11,1), Sc (> e 13), nannnuft ni4eNuleHraft suicr Ba (> n 5,8); nopollr4 abipHeni
Cr(>n1,14),Ti{>n1,3),Be(>s1,8},Y(<s1,2),Ga(<e1.,2),Yb(<n2,b),Zr(<n3,S).Cymeno
a6ara'ield ropoAl,{ Ag (> s 11,1), BcraHoBJreHo nigeilrqenillt emicr Pb (> n 3,6}, adiaserii V (> n 1,g).

flS$ru PST$-$SSX" $T*ruyxcffi& r& exos!{FrEqma nscxim$ffi* 3S"$S" ffis'fi{t*}. 4ffi
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Cu-Yb - 0,39; Cu-Co -- r:..1": Cu Pb - 0,
Cu-Y---0,02
0'0 * 0,25: cu-\'- ft. i9. cu-Be - 0,13; cu{r - 0,12; cu-Ti - 0,11; cu-Ni - o,oi; cu-v- -opa ops - 0,50: cu-
Yb - 0,39; Cu{o - C.-r-: Cu-Pb - 0,27

La - -0,48; Cu-\-o - J-r.r0

-0,32; Cu-Zr - {t.:1 : Cu-La - -O.48; Cu-Nb - -0,50

cu {-"}

cu {-}
(uo rpyuax)

Tadnuqn 4, Itope.:xrlir"rni sn'sarcr,r n nicrcosurcax cipru npudepexno-Mopcbrcrrx (nru)

u-Y - 0.JJ: Cr-La - 0,31: Cu-Zr- 0,29; Cu-Sc - 0,21; Cu-yb - 0,21; Cu- Ti- 0,2; gu_pb _ 02; Cu{i_ 0Jg. 6,
- 0- I 0: Cu-\irr - 0.03; Cu-Ga - 0,02

{tro tpynax)
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runie cepe4ntoi rorqi AoBBonRe apo6uru nacrynui BficHoBI{I4'

fligrosrrr{ qiei roeqi s6araqeEi migAro i cpi6non. ITpil urcrr;"' i'::-:i:':;ii;ax 6ea euAuuoi

nniuepaniaaqii mid i ryrae$ircosaHoi opranivuoi peqOBI4HI4r IIo Qcr]1'-:3r1;::; "' eilnonHonny (6ea

cipnoro4nn) cepe4onnrqi, miln suaxo,4l'Irbcn y poaciauouy craui'

Cepegnift n*ricr rvliAi X qux si,4rcnaAax KoJll4Baerbcfi B raxr{x }lel+:ar: 3 - 'r -r 'ilr3 ao 0,0069 (Big

raKoro, Iqo 4opiruna *n"p*y - Ao y 7,7 p' B'{uIoIo ni4 H;oro) Ili;:'-:'x'"' :{'-Hueurpaqin miAi
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auinrcertcs eh 0,0025 Ao 0,0034 Vo, fi\o, 
"ignoeiAHo, 

y 12,5-1? paaie nepe;;1li:i'e ii'''IapKosrfi nuicr'

eMicr co - BiA 0,00135 go 0,0026 vo, y 45-8fl? paain Ywgmft ai4 tc"rapicecro euicry' Buicr rlux

eneMenris aarconouipno a6inrury€rbcn B pfiAy sicnonurcu Aenmoei norr6epexHo-rvlopclxi -
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nepeBr4rrlye uaprconurl), poanogin fioro y qux nigrlaAax pinnorvripwrit; BIlli'{rcqeHHfl * y AeflKfix

qacTr4Hax [eJrbTOBr,{x nicrosuKiS BeTaHoBJIeHo SHaqHo menuruft suict uuoro exeMeHTy'

v nicnosr$"* aap**"oi rcnrqi ni4rrtiueuo nilsuuieHufi aiuicr La, sc' Ba' ce' Br'ricr La y qux
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sMe'rrryerb"" 
" or*;;;;;,

sc n nicnoB'{Kax. 4ono'rri o4Hopi4Hrrfi {nepes;tu1y.: ";r rffrap}cy y +,r-s,ioll, Tr*ffi;:?ilH;
y:'l#r ffi'T*-::"ffri iil :""T#:*;:; ffi* :'T:.TI. sHa',eHH', nnapxv) Xapaxrep
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rlicnonurcu ncix $auia;ln;;x r'nie cyrr€Bo s6ara,{e*i 
{s tt Ba Krrap$ y ll,r p.), ni4rraivaerbcfi

3fi:ilT#ilJT'J;:f-';:'ffil::#f iry^::i:l,nr oo',oiA#-;;;o4in scra'oBrre'o Arrn
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KoHqearpauis rr:ri iervricr ui4i ro.n*a€rbcff B rnr4po*i.rx Meffiax: ni4 0,00b Va, r\o4opinnrceKrlapftoBoMy nnicrv' 'lo 0'0f iqo n 2,2 p' B.I{qe 
"ig 

nooro)'u ciporconipnu;;;;- piaHoi $aqianrnoi;#:#r"1Xffir::iil:il;:ffItaanonouipno'""*v"r-*o " 
poo, trrrr'w,4en*oni - npu6epen*ro-

V rwrurclir:
Bna.{Ha -""r".Tilitri,ilii:T"Bl4'ocv ei4uiveHo rcnaprconrfi euicr iui4i (0,004i yo).

Br4Ar'Moru n'riHepa.:i:auieio o,iisr^i ;"il:::": ,'"rHHrt!rF,.Tff.ril["1::*ffi:f*;;(ayruresixoBaHI{MI'lpocrtlH'r4Melperurxaruv). 
cepeg}drz aMicr nnini (sil 0,05 7o, u\on 11,1 p" snule ni4

ffiffJ;,T"?lflf;*:"".i?1ro_ l#o*" 
*'*ory) ranoxc aarcouonnipuo 

"""*yirbcn B ps*y ryrlr'rd
Poano4i;r 

"'"*.'o e'i*v rvrisi n 
":AH::"1?,ff;1'.H::: "ffiu0.*ro-*opcb*rrx i ruinroro*-Ho-Mopcbl{I^x $aqifi goao':i neo4xopi4nuia. Tan; np"6-;;rrcHo-Mopcb*rx ni4x.na.qax nuicr rvri4ir{oJl{Baerbcn ri4 0'001 T'' uto a 4,5 paar Hr4rrcqe, 4o 0,0r %, t\o 
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PEBKIME leoxr,rMn.recnue ,rccJre,q,oBagr4fl orJroircennfi cpeggefi (ullqErrrrnxofi) muqn neorenonofi
ruopcrcofi BpacxorlBerrro-reppfireHrrofi cy6Sopuaqnu llpe4rcaptrarfr€olo uporda trpoBoArrrrncr na 6aae

nuronoro-fraquaJrbrroro anaJrrraa. Onpegeneurr cogepficaHrre MeAn r e€ e,uererros-cnyrrulrcoB B rropoAax
paanoro rtrtra rr fraqnanrxoft [pnrraAJr$fnocrrr cpeAuefi ro.xrqlr aro* cy6{opraryo{ c yvEroru Suarrco-
xnMrrqecnnx oco6exnocrefi SopuupoBaxnr arrdx orJroilcenufr, rra ocxone rrero yqranoBJreHbr ocnoBHbre

BaKonoMepnocr!{ pac[peAeJreurrfl MrrrcpooJreuexToB B orJro]rcexrrflx cpegnefi !or[lg, BluBJrerrbr xaparcrepubre
accoquaqtrr DJTeMeHToB-cnyrH[rcoB MeAra B orIpeAeJIeIrHbIx rrt[ax tropoA r tatrl- Harreselrxbre TeHAeHIIlru
pac[pe4eneHm MeAn u ee aJreMexToB-cnyrHrrroB orrpeAenflxlTcn JlxtltrorrrrecanM u $aquarsnrru
Sarcropaun, flBJrflrorqnurrca oro6paxeurleM ocrroBxoro $anropa - TerTonrtrecrom.

SUMMARY. The geochemical Studies of the sediments of the middle (productive) strata of the
neogenian marine red-colour subformation of the Pre-Carpatian sag were coducted on the base of the
lito-facial analysis. The concentrations of copper and its elements-satellites in rocLs of different types and
facial accessory of the middle strata of this subformation with account of physico-chemical conditions of
the shaping of these sediments are defined; the main regularities of the misroelements distribution in the
strata are installed on this base, and the typical assotiations of copper elementes-satellites in certain types
of the roeks and facies are fetched out. The determined trends of the distribution of copper-and its ele-
mentes-satellites are caused by litological and facial factors, which are the image of the tectonical factor
to be main
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