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ON THE LATE HYDROTHERMAL REARRANGEMENT
OF ORE MATTER
IN COPPER-NICEL ORES OF THE VARVARINSKOE DEPOSIT

Abstract. The information on the late hydrothermal rearrangement of ore matter, known in the pyrite ores of
the Altai, Ural, Mugodzhar and in the copper-porphyry deposits of Kazakhstan, is systematized.

Information on the disulphidization of pyrrhotite and pyritization of chalcopyrite is supplemented with new data
established in the copper-nickel type of ores of the complex Varvarinskoye deposit in the Kostanai region. Here is
also recorded the pyritization of gersdorffit. In all cases, the porous fine-grained, sometimes collomorphic aggregates
of the newly formed pyrite appear on the site of primary sulphides. Diffusive from chalcopyrite copper is taken out,
nickel from gersdorffite, and due to the remaining iron and sulfur, iron disulphides are formed (mainly pyrite,
sometimes marcasite). All transformations occur without the addition of ore.

The newly formed pyrite is stable with respect to quartz and carbonates completing the ore process, and remains
unchanged in them. This leads to a local, and sometimes to a significant change in the composition of the initial ores
and their texture-structural features.

Key words: disulfidization of pyrrhotine,pyritization of chalcopyrir and gersdorftite,pyrite ores, copper-nickel
ores.

VK 553.43+553.481(574.4)

3. H. I1aBaoBa, K. P. ILnexoBa, B. JI. JleBun, Il. E. KoTteibHuKOB

Wuctutyt reonorndeckux Hayk uM. K. W. CarnaeBa, Yausepcurer CarnaeBa, Anmatsl, Kazaxcran

O MO3JHETUAPOTEPMAJIbHON NEPEIPYIIIIMPOBKE
PYJHOT' O BEHIECTBA B MEJJHO-HUKEJIEBBIX PYJJAX
BAPBAPUHCKOI'O MECTOPOXIAEHUSA

AnHotanusi. CUCTEeMaTH3UPOBAHBI CBEJCHUSA O MO3IHETHAPOTEPMATBHON MEPerpymiupoBKe PYJIHOTO Belle-
CTBa, M3BECTHBIE B KOJYENAHHBIX pynax Aujras, Ypana, Myrampkap U B MeIHO-IOP(GHPOBBIX MECTOPOXKICHUIX
Kasaxcrana.

CeneHus 0 AUCYIb(QUIU3ANNKA MUPPOTHHA M MUPUTH3AIMH XaTbKOIHMPHUTA JOMOJHEHB HOBBIMHU JIaHHBIMU,
YCTaHOBIICHHBIMH B MEIHO-HHKEIIEBOM THIIEC PyJ KOMIDIEKCHOT0 BapBapuHCckoro mecropoxaeHus B Kocranaiickoi
oOxactu. 31echk ke 3aUKCUPOBaHA eIlie U MAPUTU3AIUs repcaopdura. Bo Becex cirydasx Ha MecTe IEPBUYHBIX CYJIb-
(GUI0B BO3HHMKAIOT MOPUCTHIE TOHKO3EPHUCTHIC, WHOTAA KOJUIOMOPGHbBIE, arperatbl HOBOOOPAa30BAaHHOTO MHPHTA.
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Juddy3rnoHHBIM IyTeM U3 XaJIBKOTIMPUTA BEIHOCUTCS MEJlb, U3 Tepcaop(hUTa HUKETb, a 32 CUET OCTABILINXCS XKee3a
U cepbl 00pa3yroTcs AUCYIbQUIB Kele3a (B OCHOBHOM NHPHUT, MHOTOA Mapka3ut). Bece mpeoOpazoBaHus mpowc-
XOAAT 0€3 MPUBHOCA PYAHOTO BEIIECTBA.

HoBooOpa3oBaHHbIN MUPUT YCTOHYUB MO OTHOILICHUIO K KBaplly M KapOOHATaM, 3aBEpIIAIOIIUMH PYIHbIH
MPOLIECC U COXPAHSETCS B HUX 0€3 U3MEHEHMH. DTO MPUBOAUT K JIOKAJIbHOMY, a MHOTIa M CYLIIECTBEHHOMY M3MEHe-
HHIO COCTaBa MEPBOHAYAIBHBIX PYA U X TEKCTYPHO-CTPYKTYPHBIX OCOOEHHOCTEHA.

KaroueBble cioBa: nucyinbpuansanys NUppoTHHA, MTUPUTH3ALMS XaJIbKOIUPHUTA U repclopPuT, KoTueIaHHbIe
pYyAbl, MEIHO-HUKEIIEBBIE PY/IBI.

SIBIIeHMSI THIIOTEHHOTO MpeoOpa3oBaHus MUPPOTHHA B MUPHUT, U3BECTHBIC 0] Ha3BAHUEM «AUCYJIIb-
¢buan3anus», ONMCaHbl B KOMYEJAHHBIX MECTOPOXIeHUsIX PymHoro Anras, Myramkap U JpyTrux paiio-
HOB [1-6].

Ha 3akirounTenbHbIX CTagusX THAPOTEPMAIBHOTO MpOIlecca B CBS3H C IMOBBIIICHHEM OKHCIUTENb-
HOro MOTEHIMana M aKTUBHU3alMEH YIie- U KPEMHEKHCIIOT MUPPOTHUH CTAaHOBUTCS HEYCTOWYMBBIM U
HEPEeIKO TpeBpaIaeTcss B TOHKO3EPHHUCTHIE MTOPUCTHIE arperatsl nuputa. [losiBieHue mop o0yciIoBIeHO,
no H. B. benoBy [7], BemrpeiieM o0beMa B CBA3M C BBIHOCOM YacTH JKEJ€3a M3 PEIIETKH NUPPOTHHA U
YKOPOUEHHEM PACCTOSHUS MEK/y KaTHOHOM M aHMoHOM (¢ 2,45 A B muppotune j10 2,26 As MUPUTE).

Hupumuszayus xanekonupuma yCTaHOBJI€HAa HaMHM Ha J[P)KUJIAaHAMHCKOM MECTOPOXKICHUHM KOI4Ye-
IaHHBIX pyn B Myromkapax [8]. Pymer JDKumanmbl XapakTepu3yIOTCsS Ype3BEITafHON TOHKO3EPHUCTOCTHIO
U TIOBCEMECTHOM 3allbJIEHHOCTBIO XaJIBKOMUPUTA YJIBTPAMUKPOCKONMMYECKUM mNupuToM. Kak mokaszano
JIeTalbHOE MHUKPOCKOIUYECKOE H3YUYEHHE, TOHKO3EPHUCTOCTh PYA SIBISETCS CIEICTBUEM LIUPOKO IMPO-
MIeAIeHd perpecCUBHON MEePEKPUCTALTH3ANNHA — (POPMUPOBAHHUS MENBUANTIINX HOBOOOPA30BaHUH MHpPUTA
M0 XaJIbKOMUPHUTY IO/ BO3JCHCTBHEM TO3IHETUAPOTEPMAIbHBIX KPEMHEKHCIBIX pacTBOPOB [8].

HoBooGpazoBanus nupuTa BOSHUKAIOT B XAIbKOIUPHUTE, KaK MPaBUIIO, HETIOCPEICTBEHHO MO TPaHHLIE
C 3aMeIIaIIUM ero KBapIeM v Boum3u Hee. OHM 00pa3yIoT B XallbKOITUPUTE KpaeBble KaeMKH, MUKPO-
MeTNIH, 00JIaYHble CKOIUICHHS. Y CTAHOBJIEHBI Ja)K€ KBapI-MUPUTOBBIE TCEBIOMOPGO3BI MO KpHCTaiiaM
xanpkonupura [9].

XanpKOMUPUT MPHU BO3AECUCTBUUA HA HETO KPEMHEKUCIBIX PACTBOPOB, AKTUBU3UPYIOIIUXCS B KOHIIE
TUAPOTEPMAIIBHOTO 3Tana, CTAHOBHUTCS HEYCTOMYMBBIM. B Takux yCIIOBUSX, COTJIACHO JAHHBIM AMMO-
Xokpam u zip. [10], sKCIepUMEHTAIBHO M3YYaBIIUX MOBEACHHUE XaJTbKOIMUPUTA B KHCIOM pacTBOpE MpHU
25-75 °C (npu HOPMATBHOM JABJICHHH) U3 XaIbKOIMMPHUTA, Cllle 0 €ro PACTBOPEHHS, HAYMHACTCS BHIHOC
Mean A Py3MOHHBIM ITyTeM, YTO CO3AaeT MPEANOCHUIKH I METAaCOMATHYECKOTO POCTa B HEM HOBO-
oOpazoBaHuil JuCylbQUIA Kee3a 3a CUET OCTABIIUXCS XKelie3a M cepbl. B pe3yibraTe XalbKOIHPHUT
3aMeIaeTcss KBapU-MHPUTOBBIM arperaroM, B KOTOPOM MaTepHalioM Ul HOBOOOpa3oBaHUHM MNHpHUTA
CIIY>KaT >KeJIe30 U cepa XaJlbKOIHUPUTA.

AHaNoOTHYHBIE SBICHUS TO3THETHAPOTEPMATBFHOW AUCYNbOUAN3ANA THPPOTHHA, HHPUTHIAINH
XaJBKOMUPUTA, a TaKKe elle U cdajepuTa yCTaHOBJICHBI Ha MEIHO-NOPPHUPOBHIX MecTopoxaeHusx Ka-
3axcraHa. OcoOeHHO MHTEHCUBHO OHH TpOsABIeHBI Ha bomekyne u Axrtorae [11]. 3xech, mucynbpumn-
3anus CBs3aHa ¢ KapOOHATHM3almWel W IeoNnTH3anueil (Mpu MoAYMHEHHOM KOJMYeCTBE KBapIia) MOpoI U
pyJl Ha 3aBeplIaroleM 3Tare pyaoo0pa3oBaHus. B pe3yibprare BO3HUKIA MO3AHETHIPOTEpMaIbHAsI KBapII-
KapOOHATHO-MapKa3UT-IIMPUTOBAss MUHEpallbHas acconmaius. [IposBieHa OHAa Ha Pa3IUYHBIX TITyOHHAX
(mo 600 m). ITupuTH3aIK TOABEPTINCH KaK CAMOCTOSTEIBHBIC BBIJICICHIS XAIbKOIMPUTA, TAK U MHUKPO-
BKITIOUEHUsI ero B panHeM nupute-1. HoBooOpazoBanus muputa B chanepure pa3BUBAIOTCS KaK 110 3MYJIb-
CHH XaJIbKOITUPUTA B canepuTe, Tak U Mo caaepuToBOi MaTpuUIe.

JlokanmpHBIE TPOSIBICHUS TUCYIHPUAN3ANNN MHUPPOTHHA M MUPUTU3AIUHN XalbKOMHPUTA yCTaHOB-
JIEHBI TEIEph €lle U B MEAHO-HUKEIEBOM THUIE Py KOMILIEKCHOIO BapBapMHCKOrO MECTOPOXKICHHUS B
Kocranaiickoit oomactu. Kpome Toro, 31ech 3apuKcHpoBaHbl HEM3BECTHBIC PaHEE SBICHUS RUPUMUIAYUL
eepcoopguma.

CTpyKTypa arperaroB HOBOOOpa30BaHHOT'O MUPUTA TI0 TUPPOTHHY COBEPIIIEHHO aHAJIOTHYHA TOH, YTO
HaOJI0aNack B KOJYeNaHHBIX pyaax. OHU MpeaCcTaBlIeHbl YPE3BBIYaHO TOHKO3EPHUCTHIMU MOPUCTHIMHU
CKOIUIEHUSIMHU Cpeqy IMUppoTHHA. [Ipy 3TOM HEM3MEHEHHBIMH OCTAIOTCS BKIIOYEHMS KPYIMHO3EpHHCTOIO
paHHEro MUpPHUTa B MUPPOTHHE (PUCYHOK 1).

[Ipyn mupuTH3alUN XaTbKONUPUTA BO3HUKAIOT UYPE3BBIUAHHO TOHKO3EPHUCTBIE MHKPOIOPHCTHIE
arperarbl KOJJIOMOP(HOH CTPYKTYPBI, CPEAN KOTOPBIX COXPAHSIOTCSA PEIUKTHI XaJIbKOIUPHUTA.
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Pucynok 1 — Jlokansnas nucyiabdunusanus nuppotusa. O6p. Ne 13545, ysen. 100.

1 — paHHHMH MUPHUT C THPPOTHHOM IO TPAHUIAM 3€PEeH; 2 — XaIbKOIUPHT B ACCOLHMAINH C IIPEHUTOM; 3 — HEHM3MEHEHHBII
HMHUPPOTHH; 4 — TOHKO-3€PHIUCTHIE HOPUCTHIC arperaTbl HOBOOOPa30BaHUH MUPUTA 110 MHPPOTHHY.

B KkpaeBbIX 4acTAX ITHX arperaToB MHOTAA MOSBISIOTCS KaeMKH M3 OYCHb MEIKHX KPHUCTAUIUKOB
HOBOOOpa30BaHHOTO MUPHUTA (pUCYHOK 2). [To JaHHBIM MHUKPO3OHIOBBIX aHAIHM30B JJISI arperatoB HOBO-
00pa30BaHHOTO MHPUTA XapaKTepHa MPHUMECh KPEMHHS M KHUCIOPO/a, YTO YKa3bIBAET HA HAIMYHE B HHUX
kBapia (tadmuna 1).

Pucynok 2 — [Mupurnzanus xanskonupura. O6p. Ne17400, ysen. 200.

1 — XaJIbKONIMPUT HEM3MEHEHHBIH (PEJIUKTEL); 2 — KOJUIOMOpGHEIE HOBOOOPa30BaHUS MUPHTA 110 XAITBKOIUPHTY; 3 — KaeMKa
U3 MEJIKUX KPHCTAJUTMKOB HOBOOOPA30BAaHHOTO ITHPHUTA Ha OBEPXHOCTH KOJUIOMOP(HHBIX MPOIYKTOB MUPUTU3ALUH.
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Ta6nuua 1 — CocTaB XanbKONMUPUTa U IPOAYKTOB ero nuputusauuu. O6paser 17400*

AH. Munepaibt S Fe Cu (0] Si Mg Al Ca As
1 XanpbKOMUPUT HEN3MEHEHHBIN 33,36 | 28,97 | 32,43 - - - - - -
2 | - 32,38 | 29,86 | 3341 | - - - - - -
3 Iuput — kotoMopdHbIe HOBOOOPa30BaHHUS 43,87 | 42,55 0,25 421 | 1,18 | 0,38 | 0,25 | 0,16 -
4 10 XaJIbKOITMPUTY 42,69 | 41,18 3,39 5,89 | 1,04 | 0,38 | 0,38 | 0,19 —
5 Kpucrammku HOBOOOpa30BaHHOTO MHPHUTA 50,65 | 44,31 - - - - - - 0,95
6 Ha KOJUTOMOP(HBIX arperarax 5124 | 4427 _ _ _ _ _ _ _

* AHanu3bl BbIMOJMHEHBI Ha Mukpo3oHne JCXA-733. Anamutuku: B. JI. Jleeun u I1. E. KorenbHukoB. Bce nanHbie
cocTaBa — B BECOBBIX IIPOLICHTAX.

T'epcoopghum NiAsS oObIUHO BCTpeuyaeTcs B CPOCTKAX € XalIbKONHUPUTOM. COCTaB €ro HEeMOCTOSHEH.
Copnepxanue HHUKens konebnercss B mpenenax 16-31 %. B mepeMeHHBIX KOMMUYECTBAaX MPHUCYTCTBYIOT
xene3o (2,5-8,5 %) u xobanbst (1-10 %), nzomopdHsie ¢ HEKeneM. KonnyecTBo MBIIIbIKa BapbUPYET OT
42,5 mo 51,8%. CooTBEeTCTBEHHO cojiepkaHue cepbl MeHseTcs oT 19 1o 10 % (Tabnuma 2).

Tabmuna 2 — CoctaB repcaophura u MpoayKToB ero muputuzanuu. Odpasern 11441%

AH. MuHepaib S Fe Co Ni Cu As (0] Mg Al Si
1 10,60 | 3,02 | 1,18 | 27,43 - 51,78 - - - -
2 T'epcropdur 18,93 2,56 0,35 | 31,70 — 42,59 - - - -
3 19,19 | 8,55 | 9,81 | 16,17 - 44,13 - - - -
4 | Iuput HOBOOGPa3OBaHHbI 45,32 | 4042 - 1,40 - 1,51 544 | 1,20 | 0,15 | 1,80
5 1o reperophuTy 39,34 | 35,67 - 1,21 - 1,43 13,08 | 2,95 | 0,45 | 4,31
6 ??g;é‘;’gggﬁo‘ifp"me 33,80 | 2939 | - - 3302 - - N

* AHanu3bl BbimoiHeHbl Ha Mukpo3oHae JCXA-733. Auamutuku: B. JI. JleBun u II. E. KorenpHukoB. Bce manHbIe
COCTaBa — B BECOBBIX IIPOLICHTAX.

Pucynok 3 — INuputnsauus repcaopoura. O6p. Ne 11441, ysen. 200.
1 — xanbkonupuT; 2 — Ni-repcqopGHUT ¢ MOBBILICHHBIM COACPKAHHEM MBbIIIbSIKA M MOHIKEHHBIM COJICPIKAHHEM CEpBI;
3 — Ni-repcaopour; 4 — Fe-Co-Ni-repcropdur; 5 u 6 — TOHKO3EPHHCTBIE IOPUCTBIC arperaTsl MUPUTA, BO3HUKIIHE IIO

Fe-Co-Ni-repcnopdury
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[MupuTH3aunu noaBepkeH repcaopdUT C HMOBBILICHHBIM colepXaHue xeie3a (pucyHok 3). Ha ero
MECT€ BO3HUKAIOT TOHKO3EPHHUCTBIC IOPUCTHIE arperaTsl HOBOOOPA30BaHHOI'O IHMPHUTA, OOBIYHO COIPO-
BOXKJTa€MbI€ KBapIeM (CyAs 10 aHaJIM3aM). DTO MOATBEP)KIAET MPEACTABICHNUS O IPUYUHAX MTUPUTHU3ALIUU
KaK XaJIbKONMPHTA, TaK U repcaopduta. [lon Bo3aelcTBHEM MO3THUX KPEMHEKHUCIBIX PACTBOPOB paHee
00pa3oBaHHBIE XaJbKOIUPUT M TepcAopdUT paspyllaroTcsa, Melb M HUKEIb BBIHOCITCSA, a >KEJe30
COEIMHSETCA C Cepoil, Co3/aBasi TOHKO3E€PHUCThIE HOBOOOPA30BAHUS IUPUTA.

Bce Tunbl mo3gHErnapoTepMaiIbHEIX MPEeoOpa3oBaHU MPOUCXOAAT METACOMATHYECKUM IyTeM 0e3
MIPUBHOCA PYJIHOrO BellecTBa. Bo Bcex cinyyasX MPAaKTHUYECKH E€IWHCTBEHHBIM MHHEPAJIOM, BO3HHKAO-
IIMM B Ka4eCTBE HOBOOOPA30BaHUIl IO MUPPOTUHY, XAJIBKOIUPUTY, CHAJEPUTY U TepcaopPUTy SBIACTCS
TUCYIbGUI Kelle3a — nuputT (MHOrIa Mapkasut). Pasmepsr ero 3epen cocrapisior ot 0,00n mo 0,01 mm.
OOBIYHO 3TO MOPHCTBIE arperarsl, MHOTAa KoJutoMopdHoro crtpoeHus. Cpeam HUX OOHApPYKUBAIOTCA
PEJINKTHI IEPBOHAYAIIBHBIX MHHEPAJIOB.

B HOBOOOpa3oBaHuAX nHpHTa (M MapKa3uTa) CBS3BIBAIOTCS JKEJNE30 U cepa 3aMellaeMbIX MHUHEPAJIOB.
HoBooOpa3oBaHHBIN MUPHUT YCTOWYMB MO OTHOIICHHUIO K KBaplly U KapOoHaTaM, 3aBEpLIAIOIIUM PYIHbIH
MIPOLIECC U COXPAHSIOTCA B HUX 0e3 m3MeHeHHH. Hem3aMeHeHHBIM OcTaeTcs W paHHUU OOBIYHO KPYITHO-
3€pPHUCTBIN MTUPUT.

[puurHbl HEOOBIYANHON CTOHKOCTH MUPUTA PACKPHIBAIOTCS OIBITAMH 10 M3YYECHHUIO €ro 3JEKTPO-
XUMHYECKUX cBOUCTB [12, 13]. YcTaHOBIEHO, YTO MUPHUT B Tape CO MHOTUMHU U3 CYIb(HIOB BCETa HMEET
OoJiee BBICOKHUH AJICKTPOTHBIA MOTEHITHAN, YeM KOHTAKTHPYIOMHUNA ¢ HUM MuHepal. IMeHHO MMo3ToOMy B
raJbBaHUYECKUX Mapax MHHEPAJOB NHUPUT YCTOMYMBO 3aHMMAaeT MECTO KaTroja MU, CIeJ0BaTelbHO,
3alIUIIEH OT pa3pyLIeHHUs.

[TozguernaporepmanpHas MEepPErpynIpoOBKa PyIHOTO BEIIECTBA KACAETCSA XOTA M HE B IIEJIOM PYyH, a
OTJIENBHBIX COCTABIIAIOUINX MX MUHEpAJIOB, MIPUBOJUT, TEM HE MEHEe, MHOTJa K CYIIECTBEHHOMY H3Me-
HEHHIO UX NEePBOHAYAILHOTO MUHEPATIbHOIO M XMMHUYECKOTO COCTaBa, a TAK)Ke TEKCTYPHO-CTPYKTYPHOTO
o0nrka. B OCHOBHOM 3TO KacaeTcsi KOMYENAHHBIX PyHd. B HHMX YacTHYHO WM HOJHOCTBIO HCYE3aI0T
MUPPOTHH U XAJIBKOIIUPHUT, HA MECTE KOTOPBIX BOSHUKAIOT MMUPUT, MapKa3WT, MHOT 1A TAKKE U MarHETHT.
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3. H. I[1aBaosa, K. P. IL1exoBa, B. JI. JleBu, I1. E. KoreabHukoB
K. H. CorbaeB aTbiHIaFbl TE€ONOTUSIIBIK FBUIbIMIAP HHCTUTYTHI, CoTOaeB yHuBepcureTi, AnMarsl, Kazakcran

BAPBAP/IbI KEH OPHBIHBIH MbIC HUKEJ/Ib KEHAEPIHAEI'T 3ATTbIH
KEII THAPOTEPMAJIAI KAUTA TOIITACTBIPYBI TYPAJIBI

Annotanusi. KazakcranHslH mopdupiii MbIc HbIcaHaapbl MeH Antaid, Ypan, Myrampkap KojquenaHusl pyJa-
JapbHia OeNTisii jkoHe pyza 3aTTapblH KEIIKITHAPOTepMasbJbl KaiiTa TONTACTHIPBUTYBI Typallbl MAJIIMETTEp XKYyie-
JCHIIPIITeH.

Kocranaii aiimarslHIarel KelleHIi BapBap KeHOpBIHIAFbl pyJaHbIH MbIC-HUKEIh TYPIHAErT NUPHUTTEIIHICH
XaIIbKOIMPUT IIeH AUCYTbQUATENIHICH THPPOTHH Typallbl MaFryMaTTap jkaHa OepiireH MoJliMETTepPMEH TOJIBIKTHI-
poutran. Tarelna ockl pyaafarbl repcZOpHTTIH NHPUTTENIHIeH aHBIKTANbIHBII TipKeniHreH. JKaHa NHpUTTIH
arperarTapbl,0apIbIK JKargaiaa cost OipiHin CyiabGUATTEpAIH OpBIHAAPHIHAA YCAK TYHIPLIIKTI CaHbLIAyJbl, Keine
KOJUIOMOP(THIK Typiepi Iaiiia OONFaHIBIFBl aHBIKTaIbIHFAH. JnGQy3HOHIBI XKOJIMEH XalbKONUPUTTEH MEIC,
repcaApUTTEH HHUKENb INBIFAJbl, all Kajblll KaJFaH TEMIPMEH KYKIpPTTIH eceOiHeH TeMipliH aucyibduai maiina
Oonanpl (keOiHece MUPUT, Kelikelae MapkasuT), bapiblk TypiieHIipyjulep pyla 3aTTapblH CHIPTKA LIbIFApMail ©3-
e37IcpiMCH OTe/Ii.

JKana naiina GonraH nMupUT KBapl IIeH KapOOHATTap MEH CaJBICTBIPFaH/Ia Pyia IPOLECCIHIH COHBIHAA OJI OHJa
TYpaKThlJla JKoHE e3repicci3 Kanaabl. by Gacrankel pynanapablH KYPaMbIHBIH JIOKAIb/l, Keiie alTapIibIKThl ©3re-
pYiHe, TEKCTYPabIK -KYpaMIbIK €PEKIIUTIKTepiHEe aIbll KeIeIi.

Tyiiin ce3aep: mucyIbPUATETIHIeH TUPPOTHH, MUPUTTEIIHTCH XaIBKOUPHUT TIeH TUCYIb(QUATETIHTeH THPPO-
THH, KOTYEIaH bl PyJajia, MbIC-HUKEIb pyAaap.
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