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AkmyansHocmb npoeedeHHbIX uccriedoeaHuli 06y crioenueaemcsi HE06x00UMOCMbIO OUEHKU yKe U38ECMHbIX U 8bIsI8/1eHUSsI HOBbIX
MecmopoxdeHull u nposieneHuli 06/1UY080YHbIX U M00esI04HbIX KaMHeli BocmoyHozo Kazaxcmara. [Toamomy uesnibio cmambu siensie-
mcs1 aHanu3 pa3meuweHUsi MeCmopoXxoeHull u nposiesieHull 06/1UL0804YHbIX U MOOesI0YHbIX KaMHeli GaHHO20 pe2uoHa Ha OCHoge cmpy-
KmYypPHbIX U (hopMayUOHHBIX CONocmassieHull, ¢ y4emom ocobeHHocmeli pazsumusi cknadyamocmu, MacMamu3ma, Memamopghusma u
2ny6buHHbIx pa3niomos. [lpueedeHo kpamkoe onucaHue nepcriekmueHbIx 30H (Benoy6buHcko-HOxHo-Anmalickasi, PydHo-Anmalickas,
Hpmbiwckas, 3anadHo-Kan6uHckasi, BocmoyHo-YuHau3ckasi) U nepcrnekmueHbIX y4acmkos (28 y4acmkos) Ha pa3uyHble mumnbi 061u-
40BOYHbIX U M0OGe/I0YHbIX KaMHel (2a66poudbl, 2paHUMOUObI, MPaMoOpbl U MPaMOpPU308aHHbIE U38E€CMHSIKU, K8apUUumhbl, 8YJIKAHO2EH-
Hble Mopoobl), U30XeHbl pe3ybmambl aHaIumu4yecKux uccriedosaHull mopoo.

CdenaH ebig00 o nNpuypoyeHHOCMU MecmopodeHull u nposiesieHull 06/1UY080YHbIX U M0OeI0YHbIX KaMHel K 30HaM pa3eu-
musi cknad4amabix CmMpyKmyp, Komophble UuMerom cr1oxHyto dy2onodo6Hyro ¢hopmy. [[pocmpaHcmeeHHoe pa3mMeweHue Mecmopo-
JOeHuli u nposiesieHuli Hocum JsuUHeliHo-2pynnoeoli xapakmep OMHOCUMEesIbHO OCHOBHbLIX CIMPYKMYPHbIX 3/1leMeHmoe8 ckao-
Yambix Oy2, Kpaeebix npo2u6oe u nozpaHUYHbIX Pa3sioMo8, NMOOYUHSIAICL HanpaesieHuUto cknadYamsbix nosicoe Kazaxcmana.
Ipynnbi mecmoposxdeHull u nposiesieHull 0671UY080YHbLIX U M0AeI0YHbIX KaMHel NpuypoYeHbl K CmMpyKmypam pa3iuyHbIX 3Mox
KoHconudayuu. Tak, nposiesieHusi MazmMamu4ecKux nopod om Kucsio2o o 0CHO8HO20 cocmaea cesi3aHbl ¢ pazsumuem 3MeuHo-
2opckoz2o u KanbuHcko20 UuHmMpy3ueHbIX KOMIeKcoe (8epxHull Kap6oH-nepmb). MecmopoxdeHus1 u NPosiesIeHUs1 MPamopoe msi-
2omeem K oceebIM YacmsM MOUWHbIX CKlad4yambix cmpykmyp, 20e kap6oHamHble monawu npemepnenu 3HayumesnbHbil Mema-
mopagpusm. [epcnekmuesHblie NPosiesIeHUs1 Kap6OHaMHbIX MOPOO 80 8HYMPEHHUX 30HaxX cKadyambiXx CMPYKMyp, cesi3aHbl C 2ep-
YuHcKol u 6onee no3dHeli akmueu3ayuell KOHCOIUOUPOBaHHbIX obnacmel.

PexomeHdogaH KommnneKkc uccriedogaHull, KOmMoOpbIl Kpome HerocpedcmeeHHbIX 2eoslo2opa3eedoyHbix pabom ekmrovyaem
coepeMeHHble Memodbl MPO2HO3HO-Memasio2eHU4ecKkux pabom, UHhOPMayUOHHBIX U KOMIbIOMEPHbLIX mexHosnozaul. [lpednazae-
mcs nposedeHue 2e0/1020-2eHeMUYeCK020 MOOesIUPo8aHUsi Memarssio2eHU4ecKux 30H, pyOHbIX nosel u MecmopoxdeHuli obnu-
L0BOYHBIX U M0AesI0YHbIX KaMHell C ebisie/leHUEM 2eHemu4ecKoli cesi3u opydeHeHUsl C 2e0/102u4eCcKUMU ghopmMayusiMu onpedesieH-
HbIX 2e00UHaMu4YecKux o6¢cmaHo8oK. PekomeHAyemcsi nposedeHue aHanumu4ecKux ucciedosaHuli mopod U MUHepanoe Mecmopo-
XOeHull u nposierieHull 061Uy 080YHbIX, MOOGE/I0YHbIX U Gpa2oyeHHbIX kamHeli Bocmoy4Hoz2o KazaxcmaHa.

Knroyeenlie cnoea: OGﬂUl{OSO‘leIe KaMHU, nodesio4YHble KaMHU, ioeenupHo-nodenquble KaMHU, OUeHKa rnepcriekmue Mecimopoix-

deHuli, Hoeble mexHosio2uu, BocmoyHbili KazaxcmaH.

MocTaHoBKa Npo6nemMbl. Y4nTbiBas BO3POCLUNIA UHTE-
pec K 06rMLUOBOYHbIM, NOAENOYHbBIM, U IOBENUPHO-NOAENO-
YHbIM KamMHsiM, B BocTouHom KasaxcTtaHe cTouT 3agava pa-
3BUTUSI MMHEPAIbHO-CbIPLEBON OTPACnM 3a CYET BOBreYe-
HUSI B 3KCMyaTauuio M3BECTHLIX OOBHEKTOB W BbISIBNIEHUS
HOBbIX MECTOPOXAEHUN HA OCHOBE KOMMJEKCA HOBbIX TEX-
HOMorM M MeTodoB. 3TO 0OYyCrOBNMBAaET akTyarbHOCTb
NpoBeAEHHbIX NCCMNef0BaHUN.

AHanus npegbiaywmx uccnegoBaHun. O6nMUOBOYHbIE,
NOAENOYHbIE U HOBEMNMUPHO-TNIOLENOYHBIE KAMHWN M3BECTHBI Ye-
NOBEYECTBY C APEBHENLLNX BPEMEH 1 MHOTVE Beka Obinm rno-
KazaTtenem boraTtcTBa M cunbl paboBnagensyeckux u eona-
NbHbIX rOCYApCTB U UX Bnactutenein. Benuka nx ponb 1 B Ha-
YYHO-TEXHUYECKOM Pas3BUTAM YenoBeyecTBa: WX [[obblya
cTarna ogHMM 13 NepBbIX FOpHbIX NpoMbIcnos [4—7, 8—12]. O6-
TNMLOBOYHbBIE, NMOAENOYHBIE U HOBENMUPHO-NOAENOYHbIE KaMHM
BocTouHoro KasaxctaHa nsgaBHa CrnaBsTCA CBOEW KPaCOTOMW.
Oco6o crnenyet OTMETUTDL anTanckue siLLMbl, KpacoTy KOTOPbIX
oTmeuan ewle akagemuk A.E. depcmaH B kHure "[paroueHHble
1 uBeTHble kamHu Poccun" (1922 r.) (MmectopoxaeHus Mane-
Boe 1 Pupnepckas bpekuns).

MepBble cBeaeHMs 0 AeKopaTUMBHbIX KaMHAX AnTast oT-
HocaTca K koHuy XVIll-Hauvany XIX BB. B atoT nepuopg Ha-
Yyano pasBuBaTbCA rpaHUIIbHOE Aeno Ha JIOKTeBCKOW Linu-
doBanbHoi dabpuke. C 1802 r. ueHTpom 0bpaboTkn pas-
NNYHBIX AeKopaTMBHbLIX kKamHen ctana KonbiBaHckas Linu-
oBanbHas abpuka, UCNonb3oBaBLIas B CBOMX U3AENUSX
onansl Hukonaesckoro, ameTuctbsl CONOMOHOBCKOTO, ame-
TUCTBI 1 NAnuc-nasypb MuxannoBckoro pyaHukoB. N3genus
13 anTanckux camoLBETOB 3KCTMIOHMPOBANUCh Ha MeXayHa-
pofHbIX BbicTaBkax B JloHgoHe B 1851 n 1862 rr., xpaHAaTca
B Bepcane n n3BecTHbl Bcemy mMupy.

C Hayana 60-x rogoB n3yyeHnem cbipbeBoi 6a3bl LBET-
HbIX KamHen KasaxctaHa 3aHumanuce M.B. puroposumy,
B.C. MeTpos, 3.A. ArouapsH, E.®. KyunHckas, J1.A. MNonyra-
eBa 1 MHorve gpyrue. B 1971-73 rr. BKI'TY npousBegeHa
reonoro-3KOHOMM4Yeckas OLeHKa MHOTMX MECTOPOXAEHUIA 1
nposiBNEeHUN LBETHbIX kamHeln BoctoyHoro KasaxcrtaHa
(FO.M. MacekosB, A.A.Xykoea, A.l'. Anekcees, E.JI. Ap-
TembeBa 1 ap.). B 60—70-e rogpl npoLunoro cToneTuns aKcne-
auumert Ne 113 BbINOMHANUCL PEBU3NOHHO-OLEHOYHbIE pa-
0OTbl Ha NbE30ONTMYECKOE Chipbe, AEKOPATMBHbBIE ALLUMbI, Xa-
NuUenoH, aratbl U apyrue UBeTHble kamHu (B.T. MXToOBHMKOB,
M.B. Camopogos, B.B. lNueoBapos, B.A. KopmyLumH,
E.®. Knumosuukas n gp.). B 1973 r. B.T. [MXTOBHUKOBbLIM 1
M.B. OcunoBbiM NpoBeaeHbl NoMckoBble paboTbl Ha tOBENW-
PHO-MOAENOYHOE Chipbe B HapckoM ynbTpaba3vToBom nosce.

BblaeneHne HepelleHHbIX paHee YyacTten obLien npo-
6nembl. HekoTopble BONPOCHI 3aKOHOMEPHOCTEN pasMeLle-
HUS1 Y MOMCKOBbIX KPUTEPUEB MECTOPOXAEHUIA APAroLEeHHbIX U
noaenoyHbIX kamHen BoctouHoro KasaxcraHa yxe nogHuma-
nnCb B NpeabiayLmx ctatbax aBTopos [13, 14]. OgHako, ocTta-
BariCs HepeLleHHbIM BOMPOC MPOCTPAHCTBEHHOIO pa3mMelle-
HUS1 MECTOPOXAEHWIA U NPOSIBIIEHNIA AparoLeHHbIX 1 NogenoY-
HbIX KAMHEW 3TOr0 PerMoHa B 3aBUCUMOCTM OT CTPYKTYpPHO-Te-
KTOHMNYECKNX OCOBEHHOCTEN ero Tepputopum, He Beinm onpe-
[eneHbl 3a4ayn No AarnbHEeNLWMM reorioropa3seaoyHbIM pado-
Tam, Mo NX NoOMCKaM U OLIEHKE.

Llenblo cTaTby sSIBNSIETCS aHanu3 pasMeLleHnsl Mecrto-
POXAEHWIN N NPosBReHnn obnMLOBOYHbIX KaMHen BocTou-
Horo KasaxctaHa Ha OCHOBe CTPYKTYpPHbIX M dopma-
LIMOHHBIX COMOCTaBMEHU, C Y4€TOM O0COBEHHOCTEN pa3Bu-
TWS CKNag4aTocTu, Marmatuama, Mmetamopguama u rnyomH-
HbIX pa3nomos (puc. 1).

© YepHeHko 3., MusepHasa M., Teyt E., 2017
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KAPTA
PAIMELLEHUA MECTOPOMAEHWA NOAENOUHbLIX W APArOLEHHBIX KAMHER
BOCTONHO-KASAXCTAHCKOH OBNACTHA
(MO MATEPHAMNAM 6.4 IbAYKOBA)

_Yenoshbie 0B0IHaNEHUs
(1) - Aunea( Puanep-Coxaruion)
(2] - Ksapu (Mipoxamuoi Benox)
[P ee———
(0(D)- vayapya, sear, Gepunn (Rensdereed)
- Mpawop (Hoso-Tayewcxoe)

6 |- Mopruit xpycTan { Aswainmy)

s L

Puc. 1. PasmelleHne mecTopoXAeHU NOAENOYHbIX U AparoueHHbIX kamHenBocTo4yHoro Kasaxcrana

M3noxeHne ocHoBHOro martepuana. B BocTtoyHo-Ka-
3axcTaHckon obnactu (BKO), koTopas xapakrtepusyetcs
CMOXHbIM U HEOOHOPOAHBIM TEKTOHUYECKUM CTPOEHMEM,
BblAeNeH psi NepCnekTMBHblE 30H M Y4acTKOB Ha obnu-
LIOBOYHBIN MaTepuman [1, 2, 13, 14].

lMepcnekmueHble 30HbI:

1. benoybuHcko-tOxHo-Anmalickasi 30Ha B CEBEPO-BOC-
TouHoM Yactn BKO cnoxeHa rpaHutTamu, BbiCOkogekopaTu-
BHbIMU AWwMamu, nabpagoputamu, o6ragarolLMMyM XOpo-
LWMMKU OeKopaTUBHbIMU CBoMCTBamMu (puc. 2). Vx nporHo-
3Hble 3anachl npesbiwaT 100 MnH M3.

Puc. 2. Benoy6uHcko-lOxxHo-AnTanckasa 30Ha: rpaHUThbI, silLuMa, naépagopuT

2. B PydHo-Anmalickol cmpykmypHo-gayuanbHol
30HE N3BECTHbI MECTOPOXAEHUS N NPOSIBIIEHUSI BbICOKOAE-
KOpaTMBHbIX Tydonec4YaHnKoB, MpamMOpPU30BaHHbIX N3BECT-
HsKoB, AWM (puc. 3). [porHo3Hble 3anackl 0OMMLOBOYHbIX
KaMHeW 3To 30Hbl gocturatoT 30 MiH M2,

3. Mpmebiwickas cmpykmypHo-ghayuarbHass 30Ha Crno-
XeHa Kpuctannn4eckmmu crnaHuamu, FHeﬁcaMVI, nec4yaHu-
KaMmu, MpamopamMn U MpamMopu3oBaHHbIMU U3BECTHAKAMW,

3HauMTenbHas YacTb KOTOpPbIX obnagaeT BbICOKMMWU AeKOo-
paTuBHbLIMK cBOMCTBaMU (puc. 4). 3a4ecb U3BECTHLI MECTO-
poxaeHus MpamopHoe, AnekceeBckoe 1 ap., KOTopble npu-
YPOYeHbI K Nayke MpamopoB N MPaMOPM30BaHHbIX U3BECT-
HAKkoB 0 200 M MOLLHOCTM U NPOTSKEHHOCTbIO 40 10 KM,
NPOrHO3NPyeTCs OTKPbITUE HOBLIX MECTOPOXAEHWN.

Puc. 3. PyaHo-AnTanckas cTpykTypHo-haumnanbHas 30oHa:

TycdponecyaHuK, MpaMOpM30BaHHbIN

U3BECTHSAK, BbICOKOAEKOPAaTUBHbDbIE SALLUMbI

Puc. 4. UpTbilicKas CTPYKTypHO-thaumnanbHas 30Ha:

4. MposiBneHusa 3anadHo-KanbuHckol 30HbI NpeacTaB-
neHbl UBETHbIMW, MECTPOOKPALLEHHBbIMW aneBponuTamu,

Kpuctannuyeckue cnaHubl, rHEeUCbl, NeCYaHuK, Mpamop

KBapuuMTamu, SWMamu, W3BECTHAKaMW, MMELUMMKN Kpa-
CVBBIN LiBET U PUCYHOK (puc. 5). X NporHo3Hble 3anackl A0-
cTuraT 5 MnH M3,
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5. Bocmo4Ho-HuHeausckasi 30Ha pacnonaraeTcsi B Horo-
3anagHon 4actu pervoHa. Hanbonblinin nHTepec kak ob-
NLIOBOYHOE Cbipbe NpeacTaBnsaoT kapboHoBLIE N NepM-

CKMe rpaHuToMabl — cepble, po3oBaTble, MMOTHbIE, KO-
TOopble MPUHMMAlOT MOMUPOBKY XOPOLLEro KayecTsa
(puc. 6). TporHo3Hble 3anacbl 0GMMLOBOYHBLIX KaMHEN

30HbI gocturaoT 30 MrH M8,
77 SEPE

iy~

. aneBpoOsiNTbl, KBapuuTbl, U3BECTHAKUN

Puc. 6. BocTouHo-YuHrnsckas 3oHa: Kap60HOBble U nepMcCKue rpaHUTongHblie UHTPY3UU

lepcnekmueHble y4acmku npeacTaBneHbl NPOsiBIEHU-
AamMy rabbpounaos, rpaHUTOMOOB, MPaMOpPOB M MpPaMopu3o-
BaHHbIX N3BECTHSIKOB, KBApPLMTOB, BYIIKAHOrEHHbIX MOPOA.

Fa66poudsi pa3BuThbl LUMPOKO, CraratoT MHOTOYUCHEH-
Hble MHTPY3VBHbIE Temna, B TOM 4Yucrne KpynHble. Boamox-
HOCTb MCMoNb3oBaHMsA rabbponaoB Ana nonyyYeHuss obnu-
LIOBOYHbIX KAMHEI onpeaensieTcst yCrnoBusiMm CTaHOBINEHUSI
rabOponaHbIX MHTPY3NBOB N MX COXPAHHOCTLIO MpU anure-
HeTu4yeckmx npeobpasoBaHusax. OxapakTtepusyem Hambo-
rnee NepcrneKkTUBHbIE YYaCTKM:

1. Abnakemckud y4acmok (BKO, B6nm3su r. Yctb-KameHo-
ropcka) pacrnonoxeH B Npefenax OgHOMMEHHOIO UHTPY3NB-
Horo maccuBa. CrnoxeH mMeTaMopdr30BaHHbIMK rabbpo u
rabbpo-gnabasamy 4YepHOro, TEMHO-3EEHOr0 LiBETA Maccu-
BHOW WNM MONOCYaTON TEKCTYpbl, Pa3HO3EPHUCTON CTPYK-
Typbl. PcyHok rab6po To4eYHO-MO3anyHbIiA, NNOTHOCTb Mo-
wapok Ha KWT pocratouHo Bbicokast (0,5%1 M, 1,5%x2 M un
Ap.). MporHoaHble 3anackl — HECKOMbLKO MITH M3. PekomeHay-
eTcsi Ans BHeLWHNX obnvuoBoK dacaos 3aanHun. Mpeanara-
€TCsi MOCTaHOBKa MOWMCKOBO-OLEHOYHBLIX paboT C Bblaene-
HMEeM y4acTKOB AeTan13aumnoHHbIX paboT Ang nocneayowen
pasBeaKku 1 IKcnyaTaumm.

2. Yuacmok Kywb6apnbik (BKO) pacnonoxeH B YnaHc-
KOM parioHe, B 35 KM toxHee r. YcTb-KameHoropcka, mexay
noc. bectepek 1 Touka. 3geck Ha rpebHe Conku NPOCNeXu-
BaeTCsa KpynHoe AarikoobpasHoe Teno amcumbonutnsmpo-
BaHHbIX rabbpongos (pasmepbl 1500%x50 m) kapabuptokc-
koro komnnekca (Cz-3). FTabbpounapl YepHo-3eneHoro LBeTa,
MEJIKO3EPHUCTON U CpeaHE3EPHUCTON CTPYKTYpbl, nopdu-
poBuaHbIe Ha ydacTkax amdubonuTnsaumm. PUCyHOK mo-
3aMYHbIN, NNOTHOCTb BbICOKas, BrOYHOCTL cpeHssa (pas-
mMepbl 6rokoB Ao 0,5x0,5 m). MNMporHo3Hele 3anacbl — COTHU
ThiCc. M3. PeKkoMeHOyTCA ANs BHELHMX 0BGMLIOBOK 3aaHui
N COOpYXeHUN. Ha nepBom 3Tane npepgnaraloTcsi peBu-
3MOHHO-OLIeHOYHbIe paboTbl ¢ uenbio Bbibopa nnowaaok
ANsi pa3BefoYHbIX U 3KCMIyaTaunoHHbIX paboT.

3. Nemponaenosckuti y4acmok (CemunanatuHckas o6-
nactb, YKapMHCKWiA parnoH, B 3 kKM ceBepHee noc. [eTtponas-
rnoska) NpeacTasneH HebonbLWMMM MaccuBaMu 1 gankoobpa-
3HbIMK Teramu rabbpo, rabopo-anopunToB 1 rabbpo-gnabasos
(maccuBbl MNeTponaBnoBckuiA, 30CMMOBCKMIA 1 Ap.). Pazmepsbl
WHTPY3UBHbIX TEN BapbUPYOT OT COTEH METPOB A0 2—3 KM B
LWMpUHY 1 8o 3-5 km B AnvHy. Ha yyacTke pa3suTbl KpynHo3e-
PHUCTbIE NEerMaTonaHbIe pasHOCTH rabbpo YepHO-3eneHoro n
YepHo-6enoro UBeTa ¢ KpacBbiM MO3au4HO-NMOPUPOBUAHBIM

pvicyHkom. Mopoapl NNOTHbIE, NPUHUMAKOT MOMMPOBKY BbICO-
KOro knacca, GnoYHOCTb UX He onpegensinacb, PEKOMEH-
OylTCA AN BHELUHEW OOnULIOBKM 30aHWIA.

4. 3esakuHckul yyacmok (BKO un npuneratowas 4actb
CemunanaTtuHckon obnactu, panoHsl cen bepesoska, 3e-
BakuHo, lMbsAHbIN Ap). 3gecb WHTPY3um rabb6po, rab6po-
nnabasos, anabasos, rabbpo-agnoputos, rabbpo-nermaTu-
TOB cnaratoT MoJiocy ceBepo-3anagHoro npoctupanus. lMo-
poAbl TEMHO-3eMeHble, MOYTU YepHble, MAacCUBHOW, pexe
TaKCUTOBOW M MOSIOCHaTON TEKCTYP, pABHOMEPHO- U pa3Ho-
3€pHUCTLIE (OT NIOTHBIX TOHKO3EPHUCTLIX 10 KPYMHO- U rpy-
G03epHNCTLIX), OOHOTOHHbIE, MoslocHaTble, MNATHUCTLIE.
BnoyHocTb nopopg Bbicokas (ot 0,5%0,5 go 1,5%x2 m n 60-
nee). MporHosHble 3anacbi— A0 AecATKoB MiH M3, Mopoabl
pekoMeHaylTCs Ans obnMuoBOYHbIX paboT, Kak BHELLIHUX,
Tak M BHyTpeHHuX. NpeanaraeTcs noctaHoBKa MOWCKOBO-
OLEHOYHbIX paboT ¢ BbIDOPOM y4acCTKOB AN nocrnenyoLlemn
pasBeaKu 1 aKcrnyaTauumn.

5. Yuacmok Akmobe-)Kepzosasi (BKO, Taspuueckui
panoH, nesobepexbe p.pTbiw) aHanorndyeH 3eBakuH-
CKOMY Yy4yacTKy Mo cocTaBy M 06nuky rabbpomngos, nx npo-
rHO3HbIM 3anacam. PekomeHaytoTcs Te e Buabl paborT.

6. bedapesckuli yyacmok (BKO, 3bipsHOBCKMIA palioH,
ceno bepapeska—ropa Kpyrnas). Ha yyactke pa3suThl be-
napeBckuii rabbpongHbIi MaccMB M HECKOrNbKo rabbpou-
AHbix Ten Ha r. Kpyrmon. OHn cnoxeHbl rabbpo, rabbpo-
avnoputamu, rabbpo-gnabasamu u gp. MNopoasl npevmyLle-
CTBEHHO MaCCUBHbIE, OT TOHKO- O CpeHe- U KPYNHO3epHU-
CTbIX, OT O4HOPOAHbIX A0 NATHUCTLIX. [MpeobnagaT TeMHO-
3erieHble 1 3ereHOBaTo-Cepble Pa3HOCTM 40 NOYTU YEPHbIX.
BroyHocTb nopog ot 0,5 oo 1,5 M. MNporHo3Hble 3anackl —
munnvoHsl M3, Mopodbl pekomeHayTea Ons o6nmnLoBoY-
HblX paboT. NpeagnaraeTcs NOCTaHOBKA MOUCKOBO-OLEHOY-
HbIX paboT ¢ BbIGOPOM y4acTKOB AN1s1 NOCNeayoLen pa3se-
OKM 1 3KcnnyaTauuu.

7. Cusosepckuli maccus (BKO, 3bipsHOBCKUIA palioH, npa-
Bobepexbe p. Byxtapmbl, Hwke c.JlecHas [lpucTaHb).
MaccuB umeeT cnoxHoe cTpoeHue. B ero coctaBe rab-
Opounabl ucnbiTanu rpaHuTu3aumio. McxogHsle pasHocTu
(rab6bpo-amopuTbl, rabbpo-nopdupuTel 1 Ap.) — TOHKO-Cpea-
He3epHUCTbIEe, NMOTHbIE, OAHOPOAHbIE, MHOTAA C XOPOLLIO 3a-
METHbIMW Ha TEMHOM (DOHE CBETNBLIMU KpUcTannamu nnaru-
oknasa. [paHUTU3MpOBaHHbIE Pa3HOCTM MSTHUCTbIE, MO-
nocyaTtble C pa3HOObOpasHbIM TEKCTYPHbIM PUCYHKOM. [pa-
HUTOMAbI NPeAcTaBieHbl POroBOOOMaHKOBBIMU FPaHOANOPU-
Tamy CpeaHe3epHUCTbIMM, C XOpOLUO 3aMETHbIMU KpWUC-
Tannamu poroBon 06MaHk1 TEMHO-3€M1EHOrO LBETA, B LIENOM
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ofHopoaHble, HO B6nM3n rabbponaoB oboralleHHble poro-
BOW 0OMaHKON, MPEnMyLLECTBEHHO MACCUBHbIE, ECTb FTHENCO-
BUOHbIE pa3HOCTU. Ba3utoBble Aalku CroXeHbl NIOTHLIMU
MaCCVBHbIMU NMOPOAaMN TEMHO-3€/1EHOIO U 3ereHoBaTo-Te-
MHO-CEepOro LiBeTa, 4acTo C MepLaloLWwuMm Kpuctannamm po-
roBon obmMaHku. lMopogpbl NpurogHbl Anst 06rMLOBOYHBIX Ma-
TepuanoB. briouHocTb nopopa Bbicokas (o 1x2 M n Gonee).
3anachb! KamHs — [ECATKM MITH M3. PekomeHayeTcsa noctaHo-
BKa MOMCKOBO-OLEHOYHbIX paboT Ans Bblbopa y4acTkoB, Npu-
roAHbIX ANs nocrneayoLlen pasBeakm 1 akcnnyaTauuu.

8. lllebHiowuHckul maccus (BKO, 3bipsiHoBCKuUI palioH,
15-20 km Kk ceBepo-3anagy ot c. Kytuxu). Maccus rab6po-
rpaHuTongHbIi. B ero coctaBe LWMpoOKO pasBuTbl rab-
6povabl, cpeaun KOTOpbIX pasnuyatoTcs: 1) ncxogHsle rab-
Opouapbl, Mernko3epHucTble rabbpo, rabbpo-nopdupuTsl,
rab6po-guabasel, rabbpo-guopuTbl 1 Ap.; 2) MeTacomaTtu-
Yyecku nepepaboTaHHble (rpaHUTU3MPOBaHHbIE) rabbpounapl
— cpegHe-KpynHO3epHUCTbIe rabbpo-anopuTbl, OUOPUTLI U
ap. MNepBble NpenmyLecTBEHHO OAHOPOAHbIE, NMOTHbIE,
MacCUBHbIE, BTOpble NATHUCTBIE, MofiocyaTtbie, C pa3Hoob-
pa3sHbIM TEKCTYPHBLIM pUCyHKOM. Te 1 Apyrne npeacTaBnsoT
coboii xopolwmin 06NMLIOBOYHLI MaTepuan. bnoyHocTb
BbicOoKas (4o 2—3 m n 6onee). PekomeHayeTcs npoBeaeHne
NMOMCKOBO-OLIEHOYHBIX paboT C BblAeneHneM y4acTkoB Ansi
nocnepnyoLLen pa3seakm 1 akcnnyataumm.

9. bec-byeuHckuli maccus (BKO, MapkakynbCkuii pamoH,
B6nun3mn cen lNMpupeyHoe n MNopHoe). MaccnB umeeT crnoxHoe
cTpoeHue. B ero coctae npeobnagatot rabbpovabl — rab6po,
rabopo-guopuTbl, ANOpPUTLI, rabbpo-aHOPTO3UTLI, aHOPTO-
3UTbl, ONIMBMHOBbLIE HOPWUTLI, rabbpo-nermatutbl 1 gp. lNo-
poabl MPEUMYLLECTBEHHO MaCCUBHbIE, OQHOPOAHbIE, pexe
NSTHUCTbIE U MosiocYaTble, TEMHO-3eMEHbIe A0 MOYTU Yep-
HbIX. BriouHocTe nopog ot 0,5-1,0 go 2—-3 n 6onee. B nogum-
HEHHOM KONMUYECTBE pa3BWTbl FPaHUTOMAbLI — OT NelnKorpa-
HUTOB [0 rPaHOAMOPUTOB, MAacCUBHbIE U THENCOBUOHbIE Me-
NKO-CpedHe3epHUCTbIe, MHOrAa KpyrnHosepHuctble. [ab-
Opovabl NpeacTaBnsalnT cobon XOPOLLNA OBNMLOBOYHBIN Ma-
Tepuan. O6bEM nx — OeCcATKM, A0 coTeH MrH M2, [MonyTHO Mo-
XHO oTpabartbiBaTb rpaHutTouabl. [NpepnaraeTtcs npoeege-
HMEe MOWMCKOBO-OLEHOYHbIX paboT ¢ BbIGOPOM y4acTKoB Ansi
pasBeaKku 1 aKcniyaTaumm.

paHumoudsi B BocToyHo-KaszaxctaHckon n Cemuna-
naTuHCKoW obnacTtax pa3suTbl BECbMa LUMPOKo. Cpean HMX
npeobnagatoT GMOTUTOBbLIE W ABYCMNIOAAHLIE TPAHUTBLI U
nnarmorpaHnTbl, UM 3HaYUTENBbHO YCTYNatoT No 06BLEMY po-
roBoo6MaHKOBbIE rPaHOAMOPUTHI 1 KBapLEeBble AuopuThl [3,
14]. Kak 06n1UoBOYHbIV MaTepuan rpaHuTonabl N3yyYeHbl B
uenom cnabo. M3 macc1BoB, rae pa3suthbl B 6onbLUnX obbe-
Max MPUrofHble Ans 06rMUOBOYHBLIX paboT poroBoobGMaH-
KOBble FpaHMTOMAbl, MOXHO HasBaTb Nub KpacHoluemo-
HaMXMHCKUIA. [MepcneKTUBHBIMM NPEACTaBMATCA Y4acTKu
Capblosek, [envbereTerickuin, burad, maccmebl 6GUOTK-
TOBbIX FPaHUTOB-NNarnorpaHnToB bonblueHapbiMckuin, Ke-
mup-KanHckmin, Koktacckuii n ap.

1. KpacHowemoHauxuHckuli maccue (BKO, LLlemoHanxu-
HckupanoH, 8 km k CB ot r. LemoHnanxn). Maccus umeet
CrnoxHoe cTpoeHune. [ocnoacTeyloLLee pa3BuTME B €ro Coc-
TaBe nony4mnu GMoTUTOBbIE MMArMOrpaHnUTbl, MEHbLUEe —
poroBoo6MaHKOBbIE FpaHUThLI U KBapLieBble AnopuThl. B ka-
yecTBe 06NMLOBOYHOrO MaTepuana HanbonbLni NHTEpeC
npeacTaBnsalT poroBoobMaHKoBbIE rpaHuToMabl. ATO cpe-
OHE3epHUCTbIE NOPOoabl CBETMO-CEPOro LBeTa C KPYNHbIMA
(mo 0,5-0,7 cm) kpucTannamm poroBon 06MaHKn, UMetoLLLEn
TeMHO-3ereHyo  okpacky. Kpuctannel poroBoi obmaHku
npuaarT nopoge "nectpbii” obnuk. PacnpeaeneHsl OHU B
nopoge 4acto HepaBHOMEPHO C 06pa3oBaHMEM CKOMMEHWH,
BMMOTb A0 WNMPOoBbLIX 060co6neHuin. MNopoay MOXHO peko-
MeHAoBaTb Ansi 00NMUOBOYHbLIX Lenen. bnoyHocTs B oTae-
TNbHbIX OBHaXeHUsAX AocTaToyHOo Bbicokas — oT 0,5-1,0 oo
1,5-2,0 m 1 6onee. MNpegnaraeTca npoBeaeHNe NOUCKOBO-

OLEHOYHbIX paboT C BbigeneHvem B npefenax maccusa
Yy4YacTKOB MOA, pa3BeKy v NOCMNeayoLLY0 3KCnyaTaumio.

2. Yyacmok Capsbio3sek (BKO, YnaHckun paioH, B 20 km Ha
ceBepo-3anag oT c. HukutuHka). Pasvelwaetcs B Kanba-
Hapbimckon  30He, npeacTtaBneH KpynHbIM - MHTPY3VMBHBIM
MacCUBOM MNarMorpaHMToB KyHyLLKoro kommnekca (Cs). MNna-
TMOrpPaHUTbI CIIOXKEHbI MPEUMYLLIECTBEHHO GenbIM Mnarvokna-
30M, KBApLEM M YepHbIMK MracTvHkamMu GuoTuTa, UBET WX
CBETIO-Cepbivi 1 Benbiit, CTeneHb NOMMPOBKN BbicoKas, 6noy-
HOCTb He onpegensnack. [MporHosHble 3anackl — nepBble
mnH M3, MNpegnaraeTcs NPoBeAeHNe PEBU3NOHHO-OLIEHOUYHBIX
paboT ansi BbiGopa Havbornee NepCrnekTUBHbIX Y4acTKOB Ast
nocneayLLe pa3Beaku 1 SKcnnyaTauum.

3. Yuacmok [enbbezemeltickuli (CemunanaTuHckas
0o6n., Yapckuii panoH, B 15 km Ha 3anag ot noc. Manble Ka-
pacy). PacnonoxeH B 3anafHOM 3HOOKOHTAKTE OOHOUMEH-
HOro rpaHUTHOro Maccuea (panoH r. KoHcap). pebHeBnaHas
KPYTOCKMOHHAas Comnka CrnoXeHa cpefHe3epHUCTbIMU POroBo-
0O6MaHKOBO-OMOTUTOBLIMU  TPAHOCUEHUTaMM  pO30BaTo-Ce-
poro LBeTa, 04eHb NIIOTHLIMW U Kpenkumu. [MopogoCcTonKoCTb
BbicOKasl, 6rioyHOCTb He MeHee 20%, 3anacbl — HECKONBbKO
MH M3, PekoMeHayoTca ans BHeLHen 0BN1LOBKU 30aHN,
CcTyneHen n napanetoB. [NpeanaraldTCs NMOUCKOBO-OLIEHOY-
Hble paboTbl C LEenbi YTOYHEHUSI HanpaBneHns nocrneayto-
LLUMX pa3BefoYHble paborT.

4. Yyacmok Bueay (CemunanatuHckast obn., Koknen-
TUHCKMI panoH, B 30 kM Ha toro-3anag ot noc. KoknekTsl).
MpencraBneH cyOLUMPOTHBIM MOSICOM AAaeK rPaHOCUEHUT-
nopdupoB AnvHon 6onee 6 kM, wWupmHon 1,5 kM. B Hanbo-
nee KpynHbix fankoobpasHbix Tenax (MoLHocTbo 6onee 5—
10 M) rpaHoCUEHUT-NOPUPLI NMEIOT KpacKByO po30BaTo-
Cepyto OKpacKy CO LMMpaMuM U CrycTKaMu YepHbIX Tewm-
HOLIBETHBLIX MUHEpPAnoB (POroBoi 06MaHku n 6uotmTa), Xo-
poLUO pacKkpucTannm3oBaHbl. B pgavikax nposieneHa BepTtu-
KanbHas OTAENbHOCTb, pa3buBaoLLas UX HA ECTECTBEHHbIE
nnuTbl TonwuHon 6onee 20-30 cm, npurogHble Ans obnu-
LOBKW 30aHun u 6oparopos, cTyneHen. Ha nepsom sTtane
npegnaraeTcs NpoBegeHne PeBMU3NOHHO-OLEHOYHbIX paboT
C uenbto Bbibopa Hanbornee nepcnekTUBHbIX Aaek s Noc-
nepnyoLLen pa3Beaku 1 aKkcnnyaTaumm.

5. BonbweHapbivckull  maccug (BKO, BonblieHa-
pbIMCKuMI paiioH, 5—10 kM k ¢ CB oT c. bonblueHapbiMckoe).
MaccuB cnoxeH nopdupoBMAHBIMU BUOTUTOBBLIMK FPaHU-
Tamu CBETIO-CEPOro LBeTa, MacCUMBHbIMU, C MaTpaleBua-
HOM oTAenbHOCTbio. OBHaXeHHOCTb Ha OGonbluen 4YacTu
nnoLiagm MaccuBa CToMpoLUeHTHas. 3anackl rpaHvTa orpo-
MHble (LECATKU U aaxke coTHU MiH M3). BriouHocTb nopog
Bbicokas (oT 1-2 go 10-15 m u 6onee). MNopoabl pekoMeH-
OyloTCA AN BHELWHMX 06nuuUoBOYHBLIX paboT. MNMpeanarae-
TCA npoBedeHMe MOMCKOBO-OLEHOYHbIX paboT C uenbto
BblIbOpa y4acTKoB AN pa3Beaku U aKcnryaTauun.

6. Kemup-KauHckuti maccus (BKO, Kypuymckuin n Map-
KaKonbCKUN  panoHbl, OKpecTHocTu c. KanuHuHo). B
MaccuBe pa3BuTbl OMOTUTOBbLIE NOPPMPOBUAHBIE TPAHUTBI U
nnaruorpaHnTbl, MacCUBHbIE OOHOPOAHbIE CBETO-CEPOro
uBeTa Cc MaTpaLeBuaHON OTAENbHOCTLI. BriovHocTb nopon
Bbicokasi — oT 1-2 o 10-15 m 1 6onee). MNopoakl pekoMeH-
OyloTCA AN BHELWHMX 06nuuoBOYHbLIX paboT. MNMpeanarae-
TCS1 NpOBEAEHME MOUCKOBO-0OLIEHOYHbIX paboT ans Bbibopa
yyacTka ansi pasBegkv 1 akcnnyarauum.

7. Kokmacckuti maccus (BKO, MapkakonbCkuii panoH, 5—
7 kM K ceBepy oT c. AnekceeBku). Maccus crioxeH nopcupo-
BMOHLIMW OWOTUTOBBIMW TpaHWTaMn (CM. puc.2) 1 nna-
rMorpaHMTamMmm MacCVMBHBIMU CBETIIO-CEPbIMW, C MaTpaLeBu-
[OHOW oTAenbHOCTbI0. OBHaXeHHOCTb O4eHb xopoluasi. broy-
HOCTb nopog Bbicokast (0T 2—3 go 10-15 m 1 6onee). MNMopoabl
pekoMeHAYHTCS AN BHELLHUX 06NMLOBOYHbIX paboT. MNpea-
naraeTcsa npoBedeHne NoMCKOBO-OLEHOYHbIX PaboT € Lenbio
BblIOOpa y4acTKOB AN pa3BeaKy U aKCryaTaumu.
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Mpamop u mMpamopu3oeaHHble u3eecmHsKuU. bonb-
LIasi YacTb MECTOPOXAEHUI BbICOKOAEKOPaTUBHBIX MPaMo-
pOB TArOTEET K OCEBbIM 4acTAM MOLLHbIX KaneAoHCKMX
cknapyaTtbIX CTPYKTYp, rae kapboHaTHble TOnwm npetep-
nenu aHaunTenbHbIN MeTamopduram. [NepcnekTnBHble, HO, K
COXarneHuo, HeJOCTaTOYHO U3YYeHHble NMPOSIBNEHNS HEKO-
TOpbIX TUMOB KapOOHAaTHbIX MOPOA BO BHYTPEHHMX 30HaXx
cKknap4aTtbIX CTPYKTYP CBA3aHbl C repuuHCKon n 6onee nos-
OHel akTUBM3aLmeln KOHCONMANpPoBaHHbIX obnacten [7, 13].
Bce Tvnbl Mpamopu3oBaHHbLIX U3BECTHAKOB XOPOLUO MNOA-
AaloTCA pacnuioBke U NpekpacHo nonupytotcs. Hanbonee
nepcrneKkTUBHBIMU SABMATCSA CreayoLme y4acTKu:

1. BykoHbckuli yyacmok (BKO, YnaHckuin panoH, B 30 km
IOro-BOCTOYHEE Moc. HUKMTWHKA). PacnonoxeH B BEPXOBbSIX
p. Bon. BykoHb. MNpuypoyeH K CeBepO-BOCTOMHOMY KPbiny
BanbypuHCKON CUHKMUHANW, CrOXEHHOW W3BECTHSKaMu U
anesponuTamu apkanbikcko cBuTbl (C1 v2:3) U MONMMUK-
TOBbIMW NecYaHWkaMmn araHakTuHckom csutbl (Ci1 s). Mpega-
CTaBfneH MpamopaMmn 1 MPaMopu30BaHHBIMU U3BECTHSAKaMM,
NpUrogHLIMK ANs 06nmnLoBoYHbLIX nsgenuin. Kak Bbicokogeko-
paTWBHbI 0B6MMLIOBOYHBIN MaTepuan ocobbin HTepec nNpea-
CTaBMsAlOT TEMHO-Cepble, YepHble, y4yacTkamu pPO30Bble U
6enble MpamMopbl M U3BECTHAKN C NATHUCTLIM U y30p4aTbiM
PUCYHKOM, a TakkKe KPUHOMAHbIE N3BECTHSKN YEepHOro LBeTa
C BKparnneHHoCTbo 6enbix KprHonaen. Bece Tvnbl Mpamopos
1 MpPamMopK30BaHHbIX M3BECTHAKOB XOPOLLO NOAAATCH pac-
NUIOBKE M NPEKPACHO NOMUPYIOTCS, MMEIDT XOpoLUMe AeKO-
paTyBHO-06MMLIOBOYHbIE CBOWCTBA, YCTOMYMBBLI K (PU3MKO-
MexaHU4eCcKOMy BbIBETpMBaHWO. [pOrHosHble 3amackl Ka-
MEHHOro MaTepuana BecbMa 3HauuTenbHbl (Gomnee
1 MiH m%). OnpeaeneHHbIM 3aTpyaHEHUEM SIBMSIETCA 3aKap-
CTOBAHHOCTb M3BECTHAKOB Ha OTAENbHbIX y4acTkax, nroxas
NPOXOAMMOCTb AOPOr B BECEHHE-OCEHHEEe BPeMsi Ha OTPeske
oT obbekTa k noc. Anrabac unu Cextalw. Mpegnaraetcs npo-
BeJeH1e NoMCKOBO-OLEHOYHbIX paboT ¢ Lenbio Bbibopa Hau-
Bonee nepcneKkTyBHLIX AeTarnbHbIX Y4acTKOB A nocneayto-
LLer pa3Beaky 1 aKkcnnyatauum.

2. Yyacmok balibypa pacnonoxeH B 3anagHor Kanbe B
40 kM toro-3anagHee c. TaprbiH B BEpX0OBbsAX pekn bonbLuas
BykoHb, Ha rpaHuue YnaHckoro n Camapckoro panoHos BKO
n KoknektuHckoro parioHa CemunanaTvHcKonM obnacTu.
3peck BblAeneHbl Tpy NOWAAN PasBUTUS Pas3fMYHbIX MO
TUMY PUCYHKa MPaMOPU30BaHHbIX M3BECTHSIKOB, MPUIO4HbIX B
KayecTBe 0BNMLOBOYHBIX U NOAENOYHbBIX KAMHEW.

3. Yuacmok  Tpouukut  (CemunanaTuHckas  o6n.,
Yapckuin paiioH, B 15 kM Ha ceBepo-BOCTOK OT /4 cT. Yap-
ckas). lNpeactaBneH MPaMOpU30BaHHBIMU M3BECTHSAKaMM
MaccmMBHOro obnuka, yvacTkamu paccraHLOBaHHbIMU U
6pekunpoBaHHbIMK. LiBET cepblii, BCTpevaloTcs necTpoo-
KpalLeHHble pa3HOCTN N3BECTHHAKOB (PO30Bble, KPEMOBbIE,
po3oBaTo-6ypble, KMpnuyHO-cypry4Hele). [opoael [0BO-
NbHO MPOYHbIE, CYLLEECTBEHHO KanbLmToBOro coctasa. Obpa-
3yl0T NMH3000pasHble Tena anuHon 750 m. Oxuaaemblie 3a-
nacel 6onee 500 Tbic. M3. MoONMPOBaHHbIE MMNTHI NPUIOAHI
ANs BHYTPeHHe obnunuoBku 3gaHnini. PekomeHayeTcs npose-
AEHWe MOVCKOBO-OLIEHOYHbIX paboT Ans obocHoBaHWA pa-
3BEAOYHbIX W 3KCMIyaTaumMOHHbIX paboT.

4. Yyacmok Kapamacckuli (CemunanatuHckas obrn.,
Yapckuin paiioH, B 4 KM K ceBepo-3anagy oT x/g cT. Cyykoy-
nak). Mpamopsl 6enoro LBeTa, BCTpeyalTcs nonocyaTble
pa3HOCTM C TOHKO3ePHWUCTOW CTPYyKTypow. [MpeacTasneHsbi
NNH30BUAHLIMU Tenamu anvHon Ao 150 M npy MoLLHOCTU
7-30 M. Mpamopbl BbICOKOAEKOpPaTMBHbLIE, XOPOLUO MU-
NATCA, NPMHMMAIOT NOMUPOBKY BbICOKOrO knacca. lMonupo-
BaHHbIE NAWTblI NPUIOAHbI AN BHYTPEHHMX OTAENOK CTeH
30aHUA N COOPYXXEHWUW, PasfnnyYHbIX OAeKopaTUBHbLIX Moge-
nok. Ha nepeom aTane npegnaraeTcs npoBegeHne no-
NCKOBO-OLIEHOYHbIX paboT.

5. Anekceesckuli yyacmok (BKO, Mapkakonbckui
palioH, B 6 KM K CEBEpPO-BOCTOKY OT C. AnekceeBka). Yyac-
TOK CroXeH Mpamopamu 6enoro u cBeTno-ceporo LUBeTa,

TOHKO3EPHWCTOW CTPYKTYpbI, MHOr4a NONoc4YaTon TEKCTYPbI.
OTMeyvaloTCs KpynHble 6rioku pasmepom 2—-3 m3. [lekopatu-
BHble KayecTBa Mpamopa xopowuue. NMporHosHble 3anachbl
aHauuTenbHble (Gonee 1 MnH m3). MoxeT MCMonb3oBaTLCA
KaKk OpHaMEHTOBOYHbIN, CTaTyapHbIN 1 NOAENOYHbIN MaTe-
pvan. MNMpegnaralTca NOUCKOBO-OLEHOYHbIE paboThl C Le-
nbio BbIbOpa nNepBooYepenHbIX y4acTKOB AN MOCTaHOBKM
pa3BefoYHbIX paboT.

6. AkKmacmuHcKul y4acmoK KpUnTonaHbIX Mpamopu3o-
BaHHbIX U3BECTHAKOB pacnonioxeH B 750 M toro-3anagHee
ycTbs p. AKTacTbl Ha nnowaam 0,5 km?. MpamopusoBaHHble
W3BECTHSAKN Cepble, MNMOTHbIE, MacCUBHblE, UMET Kpa-
CVBbI CBOE0ODOpasHbIn pucyHok. Ha cepom coHe KoHTpac-
THO BbIZENSATCA Pa3nNnNYHO OPUEHTUPOBAHHbIE, XOPOLLIO CO-
XpaHuBLUMeCs 6enble YNEHUKN MOPCKUX NUBHEN.

7. Kapcmosbili yyacmok Mpamopr30BaHHbIX N3BECTHSAKOB
HaxoauTbes B 750 M toxHee ydacTka AKTaCTUHCKUA, 3aHMMaeT
nrowaab 0,2 km?. 3aecb o6HapyXeHbl MacCUBHbIE Kperkue
NATHACTbIE MPaMOPWU30BaHHbIE M3BECTHSIKM C KOHTPACTHbIM
3aMbICIIOBaTLIM PUCYHKOM, 06pa3oBaHHbIM CIIOXHbLIM Yepeao-
BaHWEM TEMHBIX U CBETIbIX MATEH HENMPaBUIbHOW POpMbI.

Kpome Toro, B BocToyHo-KasaxctaHckon obnactm
N3BECTHbI MecTopoxaeHus (BenokameHHoe, MNMpearopHeH-
ckoe, AnTtanckoe, Koponesckoe, KapenuHckoe, benonyros-
ckoe) n nposierieHnst (CmetaHuHckoe, Apoxosbl Conku, Kpa-
cHo-lNaxapoBckoe, YepemiwiaHckoe, benonopoxHoe, Epmo-
naeBCcKoe 1 Ap.) N3BECTHSIKOB, C OFPOMHbBIMU 3anacamu, HO
B GonbLlUMHCTBE cny4vaeB cnabo nay4veHHble. Lienecoobpa-
3HO MPOBECTM KOMIMIIEKCHOE U3YYEeHWE 3TUX W3BECTHSIKOB
ONns onpegeneHns nx NpUrogHoCTy Ans obrnmuUOoBOYHBIX pa-
60T, B kayecTBe OnOCOB ONA MeTannypruyeckoro npowu-
3BOACTBaA U ANA Apyrux Lenen.

Keapyumsi. V13 kBapumnToB A1 06NULIOBOYHBIX U, MOXET
ObITb, NOAENOYHBLIX paboT MOXHO pPekOMeHOOoBaTh Criefyto-
Lume maccuBbl: B panoHe c. 3aBogHuku (BKO, r. CepebpsHck,
r. AbnakeTka); MNepeopoccurckuin (BKO, B6nusm c. MNepso-
poccuiickoro); Manas KpemeHnioxa (BKO, 3bipsiHoBckuin
palioH, B parioHe cen Hukonbckoe n AnTtaika). 3Tu KBapumTbl
U3yyeHbl HeJOCTaTOYHO, HEe peLLeH BONpPOC O BO3MOXHOCTM
WX UCMONb30BaHWA Anst 06NMLoBOYHbIX Lernen. OTpbIBOYHbIE
HabnoaeHNsa CBMOETENbCTBYIOT O TOM, YTO KBapUMTLI UMEOT
npuenekaTenbHbI 06MMK, pa3HOOOpa3Hyto OKpackKy B cepbiX,
WHOTZa B PO30BbIX TOHAX, XapakTepU3ytoTCs XOpoLLen 6roy-
HOCTbIO 1 BoMbLUMMK 3anacamn. ATO NO3BONAET PEKOMEHA0-
BaTb UX AnA 06nmuoBoYHbIX paboT. MNpeanaraeTtcs nposeae-
HMEe MOUCKOBO-OLIEHOYHbIX paboT Ha MaccyBax KBapLMTOB C
uenbto Beibopa Hanbonee NOAXOASALLMX y4aCTKOB ANs pa3Be-
0K 1 nocrneayioLwen akennyaTauum.

ByrnikaHo2eHHble nopodbl. K HWM OTHOCATCS puonu-
ToBble Nopdmpbl, OpekureBnaHble nopdupbl, enbL3uT-nop-
hupbl, NopchupnTel 1 apyrve nopoae! addy3mBHOro obnuka.
M3 MHOroumMcneHHbIX y4acTKOB Pa3BMTUS 3TUX NOPOA NEPBOO-
YepedHOro BHMaHNS 3acnyXuBatoT criegytoLume:

1. Kamon-Kapaeatickuti ydyacmok (BKO, KaToH-Kaparai-
CKWI panoH, B 15 KM Ha ceBepo-BOCTOK OT c. KaToH-Kapa-
ran). PacnonoxeH B npegenax cybsynkaHa CapTtbl-[pok.
lMpencraeneH cybsynkaHnyeckummn Tenamm ens3nT-nop-
dupos, TydhonaBamu n Tycpamm pyonmMToBOro 1 4auuToOBOrO
cocTaBa, 4YacTo bpekyneBMaHON TeKCTypbl. [lopoabl oYeHb
Kpenkue, BsA3kue. VIMelT po3oBaTo-Cepyd, KOPUYHEBYHD
oKpacky ¢ obromkamMu nopog BULLHEBOrO, PO30BOrO, 3ere-
HOro 1 apyrux uBeToB. NPOrHo3Hble 3anackl KaMHS He orpa-
HWMYeHbl. [puroaHsl Ans o6nMUOBKM 30aHUIA, KOMOHH 1 Apy-
rmx coopyxeHui. [MpegycmatpuBaeTcs MpoBedeHne no-
MCKOBO-OLIEHOYHbIX paboT Ansi BblGopa NepCneKTUBHBLIX
y4acTKOB AN NOCMeAyoLLen pa3seikm.

2. bpekcuHckuli yuacmok (BKO, 'my6oKoBCKMIA panoH, K
CeBepOo-BOCTOKY OT T. JleHnHoropcka, B OKpecTHOCTSAX C. Jlu-
BMHO). Ha yuyacTke pasBuTbl: a) GpekyneBmaHble nopgmpsl
"OGPEKCUHCKOro Tuna", crnoXeHHble Hebonblwmmm (0o 2—3 cm,



ISSN 1728-2713

FEONOrIS. 2(77)/2017

~ 33 ~

pexe 6onee) obnomkamu CTeknoBaTbix NTOPUPOBLIX PUONU-
TOB, CBETNO-CEPbIMU, CEPbIMU, 3EMIEHOBATLIMU, peXe po3o-
BaTbIMW, MOrPYXeHHbIMW B Oonee TeMHbIN 3eneHoBaTo-
Cepbli PUONUTOBbLIN U PUOLAALMTOBBIV LIEMEHT; NOPOAbl Xa-
pakTepusylTca pasHOOOpa3HbIM TEKCTYPHBLIM PUCYHKOM U
pasnuyHoun pacLBeTKon (nepuopunyeckn paspa-
6aTbiBatoTCs); 6) dontongansHele 1 rpybononocyaTtbie nop-
vpbl C peakuMu BkpanseHHukamu nnarmoknasa. [op-
upbl NpUrogHbl Ans obrMUoBOYHbBIX paboT, a nx bpek4ym-
€BWAHbIE Pa3HOCTU MOXHO MCMONb30BaTh ANS PasfnYHbIX
nogenok. bnokosocTtb nopcumpos ot 0,3-0,5 go 2—3 m n 60-
nee. Kpome nopdmpoB, Ha y4acTke eCcTb nopdupuThl (ropa
Cepno v gp.) — ogHOpoAdHbIE NMAOTHbIE MacCUBHbIE (Mec-
Tamu paccrnaHuoBaHHbIE) MOPOAbI  3ereHOBaTo-Ceporo
uBeTa ¢ xopowen 6rnovHocTbio (o1 0,3-0,5 go 1,5-2,0 M un
6onee), npurogHele Ans 06MMLOBOYHBIX M NOAENOYHbBIX pa-
60T. Ha yyactke pekomeHayeTcsi NPOBECTM NOMCKOBO-OLIe-
HOYHbIe PaboTbl C BbISBNEHNEM NEePCNeKTUBHbIX NNoLwaaen
ANsi pasBefKky 1 aKkcnnyatauum nopcrpos u NopupmToB.
3. TuwuHckul y4yacmok (BKO, [nyOOKOBCKMIA paioH,
BONM3n r. JleHnHoropcka). 3aeck pasBuThbl: a) adumpoBble U
cnabo nopdupoBble CTEKNOBATble PasHOCTW PUOMUTOB MO-
nocyaron (nongansHoON) TEKCTYPbl, MECTaMm nepexoasLime
B GpekumeBnaHbIe pa3HOCTH; Te U ApYr1e UMEIOT KpacuBbIN Te-
KCTYPHbIV PUCYHOK, OKpacka OT TEMHO-CEPOW C 3eneHoBaTbIM
OTTEHKOM, MIOTHble; 6) cTeknoBaTble OpekuneBugHblE NOp-
rpbl BPEKCUHCKOro TWNa; B) MOPUPOBLIE PUONUTHLI C KPYr-
HbIMM XOPOLLIO 3aMeTHbIMW BKpanneHHrkamm keapua (o 0,5—
0,7 cm), MaccuBHbIE O4HOPOAHbBIE, 3€MEHOBATO-CBETIIOCEPOro
LBeTa (No3HoBanoBCkWiA TuM). Bce pasHoBmaHocTM nopdupos
npurogHbl Ans obnMuoBOYHBIX paboT, HEKOTOpblE Pa3HOCTU
ansi nogernok. MNMopoabl NNoTHbIE, kpenkue. brioyHocTs oT 0,5~
07 po 1,5-2,0 m n 6onee. 3anackl orpoMHble. PekoMmeHayeTcs

npoBedeHNe MOMCKOBO-OLIEHOYHbIE paboT ¢ BbIGOPOM nno-
Lafaen onsi pasBeaky 1 aKkcnyaTaumm.

4. YwmobuHckuli yyacmok (BKO, BonblueHapbIHCKWIA
panoH, 5-6 km K toro-zanagy ot c. HoBo-bepe3oBka, Ha
rope Yw-Tobe). Ha aTom y4acTke LIMPOKO pasBuUThbl Nop-
dupbl 3¢hdy3mMBHOro 06nmMka acpupoBblE MacCUMBHbIE Of-
HOpoAHble OpekyneBnaHbIE U britonaansHbie, OT CBETIO-
ceporo Ao TeMHo-ceporo useTa. [lopoabl Kpenkue, umetoT
xopoLy 6ro4HocTb (4o 1-2 M n 6onee), NpurogHel Ang
00MMLOBOYHBIX, YaCTbo AN NOAENoYHbIX paboT. Ha yya-
CTKE pEeKoMeHOyeTCs NpoBeAeHMEe MOUCKOBO-OLEHOYHbIX
paboT c BbligeneHvem nnowlagen Ans pasBenku U noc-
neayowen akennyartaum nopgupos.

5. KaneymuwHckuli y4acmok (BKO, Mapkakonbckun
parioH, 15-20 km ot c. KanryTel). 3gecb pa3BuTbl TEMHO-
cepble NopdUpPOBbLIE PUONUTLI U pUoAALIMTLI C BKpanneHHK-
KaMn KBapua, MHorga nnarvoknasa nnoTHble MacCUBHbIE
ofHOpoAHble, pedko crnabo OpekyneBugHble. BrovHOCTbL
nopog xopouwas (go 2,0-2,5 m); nopoabl npurogHebl Ans 06-
nMuoBOYHbIX paboT. Pekomenayetcs npoBefeHve no-
WCKOBO-OLIEHOYHbIX paboT C BbiAerneHvem nnowanen ans
pasBefkv 1 nocneayoLen akennyaTtaumm nopdunpos.

Ananutuyeckne nccnepgosaHusn. B nabopatopun umH-
XeHepHoro npocuns "IPFETAC" BKI'TY Ha macc-CnekTpo-
meTpe ICP-MS u pacTpoBOM 3neKTPOHHOM MWKpPOCKOMe
ISM-6390 c aHepreTU4eckon npPUCTaBKOW MpPOBEAEHbI
uccnegoBaHus MpaMopoB, BbIMOJTHEH aHanm3 nopogoobpa-
3yloLmx anemeHToB (Tabn. 1), pegkux 3emens 1 6naropoa-
HbIX MeTannoB. Mpamopbl XapaKTepu3ylTCsl 3HaYUTElb-
HbIMU cofepaHusimu ceuHua (puc. 7), O, Fe, Ca (puc. 8).
Mony4eHsl POM-n3obpaxeHns MUKPOBKIHOYEHUA Mpamopa
CO 3HauuTenbHbiMK copepxaHuammn Ca (puc. 9). Mpamop
TakKe XapakTepuaylTCs MHOUKATOPHLIMWU NpU3HaKamu pe-
[KOMETanbHOro opyaeHeHUs.

Ta6nuya 1. CopepxaHua nopoAoobpa3yoWwmnx aneMeHToB B Mpamopax (%)

Cnektp B crar. (o) Al Si Ca Fe UTtoro
Cnektp 1 Oa 52,05 - - 47 95 -
Cnektp 2 Oa 57,48 0,30 - 34.99 7,23 100,0
Cnektp 3 Oa 50,13 - 0,26 30,33 19,28 100,0
Cnektp 4 [a 57,71 - - 45,29 100,0
Makc. 57,48 0,30 0,26 47,29 19,28
MwuH. 50,13 0,30 0,26 30,33 7,23
Mpamop
200,00 a1 Mpamop 1,83 0,32
27,991400 58612776
150,00 727,0689 50770011,80
102,2 9,45 138,4 780,20
100,00 85804,90 13,4822,6
169,02,51 0,45 6,07
50,00 155,80 11,53 147,50
10,570,581,130,16
0,00 0,03 1,652,62 0,14
rfT T /T rfr rfT /T rfT 326,40 2,94 5,09 0,88
Au  Hg | TI | Pb | B | Th| U 2,57 2,130,75 1,89...

Puc. 7. CopepxxaHue peakux 3emesnb U 611aropoaHbIX MeTanioB

Touem

E P P —

[
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Momvisa weans 3453 in. Kypeop: 2008 (124w ) [

Puc. 8. MakcumanbHble cogepXaHUA afileMeHTOB B Mpamopax Ha POM-usobpaxeHusax
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BbiBogbl n pekomeHpauum. Ha Tepputopum BocTtou-
Horo KasaxcTtaHa M3BeCTHO 3Ha4YMUTENbHOE KONMMYECTBO Mec-
TOPOXAEHWNIA U MPOSIBNEHNA OONMLOBOYHBLIX M MNOAEMNOYHbIX
KaMHel, B HacTosilLee BPEMSI HEAOCTATOMHO M3YYEHHbIX U
OLUeHeHHbIX. OHM CKOHLIEHTPUPOBAaHbI B Npeaenax nepcnek-
TUBHbIX 30H, pasMeLLeHne KOTopbiX, UX hopMa u pasmepbl
KOHTPONMUPYETCSt pErMOHanbHbIMU TEKTOHUYECKUMU CTPYKTY-

R r
o IneTporoe MoSpITEme 1

pamu TeppuTopumn. B nx npeaenax BbiaeneHo HECKOMNbKO Ae-
CSITKOB MEPCNEKTMBHBLIX Y4aCTKOB Ha pasHble BuAbl 00nu-
LOBOYHOrO M MOAENOYHOro Cbipbsi (rabbpouabl, rpa-
HUTOMAbI, MPaMOPbl U MPaMOpPU30BaHHbIE U3BECTHSIKU, KBa-
pUUTBI, BYJIKAHOTEHHbIE MOPOAbI), 4TS KaXO0ro U3 KOTOpbIX
pekoMeHaoBaHa NOCTaHOBKA KOMMeKca AeTannaauMoHHbIX
nccnegoBaHun.

Mot weana 4115 min. Kypoop: 5650 (35mm) K

Puc. 9. POM-u3obpaxeHusi Mpamopa

MokasaHo, 4YTo NpeobnagatoLlee KONMYECTBO MECTOPO-
XOEHUA UM NPOSIBNEHUNA €CTECTBEHHbIX OBMMLOBOYHbIX
KaMHeW TAroTeeT K 30HaM pa3BUTUS CKINagdaTbiX CTPYKTYP,
KOTOpble WMMEIT CroXHYK ayronogobHyto dopmy. [Mpo-
CTPaHCTBEHHOE pa3MeLleHne MECTOPOXAEHUIA U NposiBre-
HUIM OBNNLOBOYHBLIX M NOAEITOYHbIX KAMHEN HOCUT NNHENHO-
rpynmnoBON XapakTep OTHOCUTENbHO OCHOBHbIX CTPYKTYp-
HbIX 3MTEMEHTOB CKMnag4vaTbiX Ayr, KpaeBblX NPoOrnbdoB 1 nor-
paHWYHbBIX Pa3noMOB, MNOAYMHSASICH HaMpaBreHuo cknag-
yaTtblx nosicoB KasaxctaHa. ['pynnbl MECTOPOXAEHUI U NPO-
SIBNEHWIN OEKOPATMBHBIX KAMHEN MPUYPOYEHbI K CTPYKTYpam
pasnuyHbIX 3NOX KoHconuaauuu. Tak, NposiBNeHns mMarma-
TWUYECKMX MOpPOZ, OT KACIOro 0 OCHOBHOMO COCTaBa CBsI3aHbl
c pa3BuTreM 3menHoropckoro 1 KanGuHckoro MHTpY3uBHbIX
KOMMNNEKCOB (BEPXHUI KapOOH-MepMb).

Bonbluas YacTe MECTOPOXAEHWI BbICOKOOEKOPATUBHBIX
MPaMOpOB TArOTEET K OCEBbIM HaCTAM MOLLIHbIX CKragyaThiX
CTPYKTYP, rAe kapboHaTHbIe TOMNLWM NpeTepneny 3HaunTernb-
HbI MeTaMopdmr3m. [epcnekTrBHbIE, HO, K COXaneHuto, He-
[OCTaTOYHO U3YYEHHbIE NPOSIBNEHNS KapOOHATHBLIX MOPOA BO
BHYTPEHHMX 30HaX CKrnag4aTtbIX CTPYKTYp, CBSI3aHbl C repuu-
HCKOW 1 B6ornee No3HeN akTUBU3aLmMen KOHCONMANPOBAHHbIX
obnacten. Tak, Mpamopbl MecTopoxaeHuii benoycosckoro,
BpaxunxuHckoro, Anekceesckoro, KazaxcraHckue MuHkn oT-
MeYeHbl B JEBOHE 1 pacnonararTcs B COCEAHUX MEXOy COo-
6o 30Hax. Cioga e TAroTerT 3HaMeHUTbIE U3gaBHa MeCTo-
poXxaeHus AWMOoBUAHbIX nopoa — Pruaaepckas kKaMeHONoOMHSA
n Monesoe. Bce mecTopoxaeHms Hapckoro CUMHKITMHOPWSE NOo-
KanusyeTcs B HXXHEM oTaene kapboHa.

PekomeHayeMbIi KOMNNEKC uccnenoBaHniA, KpOMe Hemno-
CpEeACTBEHHbIX reorioropassefoyHbIX paboT, JOMMKEH BKIHO-
YaTb COBPEMEHHbIE METOAbI MPOrHO3HO-METaNIOrEHNYECKNX
paboT, MH(OPMALIMOHHBIX M KOMMBIOTEPHBIX TEXHOMOTUIA.
MpepnaraeTca NpoBeAeHUE reonoro-reHeTM4ecKoro Moae-
NMPOBaHNA MEeTaNsIoreHNYecKMX 30H, pyaHbIX Nonen u mec-
TOPOXAEeHN 06NNLIOBOYHBIX Y NOAENOYHbIX KAMHEW C BbISIB-
NEHNEM reHeTUYECKON CBSA3W OPYAEHEHUS C reoNIormyeckmMm
dopmauusMn  onpegerneHHbIX reogMHaMuyecknx obcTaHo-
BOK. Kpome TOoro Heobxoaumo npoBefeHne aHanMTU4Yeckux
uccrnenoBaHuiA, B YacTHOCTM, aHanu3oB TOpHbIX Mopoa Ha
3neKkTpoHHOM mukpockone JEM-2100. na pa3bpakosku reo-
XUMUYECKUX aHOMAnuiA U BbISIBNEHNS SNEMEHTOB-UHAMKATO-
pOB pyOHOrO Mpouecca PeKkoMeHAyeTCs WCMonb3oBaHne
macc-cnektpomeTpa JCP-MS Agilest 7500cx. Ons n3yyeHus
NPUPOAHLIX MUKPO- U HAHOMUHEPANoB B PYAOHOCHbIX doroun-

Jax npegycMaTpuBaeTcsl UX aHanus ¢ NOMOLLBbI CKaHMPYHO-
LLIero anekTpoHHOro mukpockona JSM-6390 LV, a ana onpe-
OeneHns MuHeparnbHbIX QOPM — MPUMEHEHUE PEHTIEHOB-
ckoro cnektpomeTpa CPB-1M. Oxugaetcs, 4yto 6narogaps
NCMOMNb30BaHNIO NPELN3NOHHBIX aHaNMTUYeCKMX METOOO0B U
M30TOMHbIX MCCNeaoBaHui ByaeTt nonydeHa HoBasi MHAOpP-
MaLMs O FEOXMMUYECKON N MeTanmnoreHN4Yeckon cneumanu-
3aumm MarMaTUyecknx oopMaLuii, 1 CBSI3aHHbIX C HUMW NPOo-
SIBMEHUA  OBNULOBOYHBIX, MOAEMNOYHbIX W  AparoueHHbIX
KaMHeW; co3aHa reornoro-reHeTuyeckas mogens ux obpaso-
BaHusi; pa3paboTaHa TEXHOMOMMS NPOrHo3a M noucka Takmx
mMecTopoxaeHui BoctouHoro KasaxcraHa.
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SPATIAL LOCATIONS OF FACING AND ORNAMENTAL STONES DEPOSITS
AND OUTCROPS IN EAST KAZAKHSTAN

The topicality of carrying out the study gives rise to a need to assess already prospected deposits and locate new deposits and outcrops of
facing and ornamental stones in East Kazakhstan. The paper is dedicated to the analysis of these deposits and outcrops locations on the basis of
structural and formation comparison taking into account the peculiarities of the folds development, magmatism, metamorphism and deep-seated
faults. The authors give a short description of potentially productive zones (Beloubinsk-South Altai, Rudny Altai, Irtysh area, Kalbin area) and 28
potentially productive resource patches (gabbroids, granitoids, marble and marble limestone, quartzites, volcanogenic rocks) and provide with results
of the analytical studies of the rocks.

The article describes conclusions about association of facing and ornamental stones deposits and outcrops with curved complex fold zones.
Spatial locations of the deposits and outcrops have linear structural features when compared to the major structural elements of fold-arcs, fore deeps
and marginal faults of the Kazakhstan fold belts. Groups of facing and ornamental stones are associated with different epochs of consolidation. The
complex of studies, including exploratory geological surveys, metallogenic studies, is recommended to conduct.

Keywords: facing and ornamental stones, potentially productive zones, innovative technology, East Kazakhstan.
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NMPOCTOPOBE PO3MILEHHA POOOBMULL | MPOSABIB OBNULIIOBAIIBHOIO
TA BUPOBHOIO KAMIHHA (CXIAHUU KA3AXCTAH)

AkmyanbHicmb npoeedeHux AocidxeHb 06yMo8Il0eMbCS1 He06xiOHicmio oyiHKu exe eidoMux i susie/ieHHs1 HO8ux podosuw, ma nposiseie
o61uyroeanbHoO20 i aUPO6HO20 KamiHHSI CxiOHo20 KazaxcmaHy. ToMy Memoro cmammi € aHani3 po3mMiuwjeHHs podoeuu, 0eKkopamueHo20 KaMiHHSI
CxidHo20 KazaxcmaHy Ha ocHoei cmpykmypHux i gpopmayiliHux cniecmaeneHb 3 ypaxyeaHHsIM ocobnusocmeli po3eumky ckiadyacmocmi, Ma-
2Mamu3my, Memamopahiamy i 2nubuHHuUx posnomie. HaeedeHo cmucnuii onuc nepcnekmueHux 30H (benoy6iHcbko-lliedeHHo-Anmalickka, Py-
OHo-Anmalicbka, Ipmuwcbka,3axioHo-KanbiHcbka, CxiOHo-YiHzi3bka) i nepcnekmueHux OinsiHoK (28 OinsiHOK) Ha pi3Hi munu o6nuyroeanbHO20 i
8UpP06HO20 KaMiHHs (2abpoidu, epaHimoidu, MapMypu i MapMypu3oeaHi earnHsiKu, Keapyumu, eysikaHo2eHHi nopodu), HaeedeHi pe3ynbmamu
aHanimu4Hux docnidxeHb nopio.

3pobneHo eUCHOBOK NMPO NpuypoYeHicmb podosuwy i Nposigie o61uyo8anbHO20 i 8UPO6HO20 KaMiHHSI 00 30H PO38UMKY CKilad4acmux cmpykK-
myp, siki Maromb cknadHy dy2onodi6Hoi ¢popmy. lMpocmopoee po3miweHHs1 podoeuwy i nposigie Mae niHiliHo-2pynoesuli xapakmep w000 OCHOBHUX
CMpyKmMypHux esieMeHmie cknad4acmux Oye, kpaliosux fnpo2uHie i kpaliosux po3ssiomie, 8ionoeidHo HanpsIMKy cknadyacmux nosicie KazaxcmaHy.
Ipynu podoeuw i nposieie dekopamueHO20 KaMiHHSI MpuypoYeHi 00 cmpyKmyp pi3HUX ernox KoHconidayii. Tak, nposieu MazMamuy4yHux nopio eio
Kucso2o0 do ocHo8HO20 cknady noe'sizaHi 3 po3eumkom 3meiHozipcbkoz20 i KanbiHcbko20 iHmpy3ueHux komnnekcie (eepxHili kap6oH-nepm). Podo-
suwa i nposisu Mapmypie msixitomb 00 OCbOBUX YaCMUH MOMYXHUX CKiladyacmux cmpykmyp, 0e kap6oHamHi moewi 3a3Hanu 3Ha4YHO20 MemamMop-
oiamy. lMepcnekmueHi nposisu kap6oHamHux nopid y e HympiwHix 30Hax ckrad4acmux cmpykmyp, noe'si3aHi 3 2epYUHCbKO i 6inbW Ni3HLOI akK-
musi3ayicro kKoHcoslidoeaHux obsacmeli.

PekomendoeaHo komieKkc OocnioxeHb, sikull, KpiM 6e3nocepedHix 2eonozopo3eidyeanbHuUx pobim, ekro4ae cyyacHi Memoou npPo2Ho3HO-Me-
maisnozeHi4HuUx pobim, iHghopmauyiliHux ma Kkommn'romepHuUx mexHosioeil. [ponoHyembcsi NposedeHHs1 2e051020-2eHemu4YHo20 Modeslto8aHHs1 Mema-
J102eHiYHUX 30H, pyOHUX foie i podosulW 3 8USIBIIEHHSIM 2eHEeMU4YHO_20 383Ky 3pyOeHiHHSI 3 2e0s102i4HUMU ¢hopMayisiMu neeHUX 2e00UHaMiYHUX
ob6cmaHo8ok. PekoMeHOyembcsi npogedeHHs1 aHanimu4Hux docridxeHb nopio i miHepanie podosuw i Nposigie 0bnuyo8anbLHO20, 8UPO6HO20 i 00-
PO20UiHHO20 KaMiHHs1 CxidHo20 KasaxcmaHy.

Knroyoei cnoea: o6nuyroeanbHi, upo6Hi, roeesnipHo-eupobHi kKaMeHi, oyiHka nepcrnekmue podosuw, Hoei mexHosoezii, CxiOHuli KazaxcmaH.



