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TEXHO/IOT'HYECKHE 3AAYH KO/IOHKOBOI'O
BYPEHHA AEKOPATHUBHOI O INTPHPOAHOI'O KAMHHA

PaccMotpeHbl 0cO6eHHOCTH KO/IOHKOBOTO GYpeHHs ropHbIX roposa. OnpesesneHbl Tex-
HO/IOTHYecKHe 3a7a4i KO/IOHKOBOIO OYpeHHS CKBaXKHH OO/IbIIOTO AHaMeTpa rpH A06bI-
ye 6/I0KOB /IeKOPAaTHBHOIO IPHPOAHOIO KaMHS.

KrroueBble c/10Ba: ropHbie Mopo/bl, MPHPOAHBIH KaMeHb, KO/IOHKOBoe 6ypeHie, 6ypo-
Basi KOPOHKa, KepH, TeXHO/IOTHYeCKHe 3a/layH.

K ONIOHKOBOe BGypeHre - Bpalla-
TenbHOe OGypeHHe, MpH KOTO-

POM paspyiiieHre MopPOoAbl OCYIIeCTB/s-
ercs He Mo Bcel I7iomaau 3abos, a o
KO/IBIly C COXpaHeHWeM BHYTpeHHe!
YyacTy IMOpozbl B BHAE KepHa (PHUCYHOK).
KoroHkoBoe 6ypeHre oCyIlecTB/ISeTCs
OYpPOBBIMH  YCTAHOBKaMU, C TIOMOIIBIO
KOTOPBIX MPOU3BOAATCS CITYCK U TIOABEM
HMHCTpYMeHTa, BpallleHre U Mosada 6y-
POBOrO CHapsiza ¥ Ap. orepauuu [5,6].
[lo HacToslIlero BpeMeHH KO/TOHKOBOE
OypeHue ropHbIX MOPOA MPHUMeHseTcs B
OCHOBHOM TIpU TPOBeJeHUN TeOo/I0ro-
pa3BelouHbIX, CEeMCMUYECKUX, UHXKe-
HEpPHO-TEO/IOTMYECKUX,  THAPOTreo/10rH-
YEeCKUX CKBaKIH.

[lpu KOMOHKOBOM OYpeHHH YaCTULIbI
pa3pyIleHHON [OpoAbl YAa/IAIOTCH U3
32608 M BBIHOCATCH Ha TMOBEPXHOCTD
ITPOMBIBOYHON  KMIKOCTBIO, HarHeTae-
Mol GYpPOBBIM HAacOCOM B KO/IOHHY Oy-
PUAbHBIX TPYO. BeIOGYpeHHbIN KepH BXO-
[IUT B KO/IOHKOBYIO TPYOY U MO Mepe yr-
nybneHUs CKBaXKMHBI  3arofHACT  eé.
KepH mneproanuecky 3akAMHUBAIOT, OT-
PBIBAIOT OT 3a60s U MOAHMMAIOT Ha I10-
BEpPXHOCTb.

PasHooGpa3re reooruyeckux Ycio-
BHIM, B KOTOPBIX MPUXOAUTCH OTOUPATh
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KepH, 00YC/IOBH/IO BO/IBIIOE KOMMUECTBO
PA3HOBUAHOCTEM KO/IOHKOBOTO HHCTPY-
MeHTa.

[To cxeme u criocoGy co3maHus LIMp-
KY/ISILWKM TIPOMBIBOUHOIO areHTa Bce HX
MOXHO TOApa3AenTh Ha TPU Kraacca —
6ypeHye C MpsaMOoi, 0bpaTHON U MpU3a-
OoMHOM MMPOMBIBKOM, B KakaoM Kmacce
crenyeT TaKXKe BbUICNWTb  HECKO/IBKO
Pa3HOBUAHOCTEN IO IPHHLIMITHMA/ILHON
KOHCTPYKTMBHOM CxeMe U  CIocoby
rnoabeMa KepHa Ha MOBEpXHOCTb. Yem
TpyaHee yaepKaTh, COXPAHUTh KepHO-
BbIIf MaTepHasl NPy ero BhIOYpPUBAHUM U
rnombeMe Ha T[IOBEepXHOCTb, TeM Tila-
Te/lbHee HYXKHO paspabaThiBaTh TEXHO-
AoTvIo BYpeHUst U CoXKHee KOHCTPYK-
LMK TIPYIMEHSIeMOrO KO/IOHKOBOTO HHCT-
pPYyMeHTa

B 3aBrcHMOCTH OT Kpernocty 1 abpa-
3MBHBIX CBOMCTB FOPHBIX IOpoa a1a 6y-
PeHUsl HUCIO/b3YIOTCH OYPOBbIe KOPOHKU
PA3/IHUUHBIX THIOB. Ko/OHKOBBIM Gype-
HHMeM TIPOXOAAT BepTHKa/lbHble, Ha-
K/IOHHBIe, BOCCTalOIlIe, MHOro3aborHbIe
CKBaKMHbI B MOPOJaxX C CaMbIMM Pa3HO-
o6 pa3HbIMU PUBHKO-TEXHUUECKHMU
cBovictBamu [3, 4, 9].

B saBucuMOCTM OT (DH3HKO-TEXHH-
YeCKHX CBOWCTB Iopos, AhaMeTpa U THIa
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[locne Toro Kak KO/IOHKOBasi
TpyGa  HarOMHWUTCH  KEpPHOM,
MIPHCTYIIAIOT K TOABEMY MHCTPY-
MeHTa Ha IoBepxHocTh. [lepen
Haya/IoM TIolbeMa KepH A0MKeH
ObITb HaMeKHO 3aK/IVHEeH B
HWKHEM 4aCcTh  KO/TOHKOBOTO
cHapsina ¥ copsaH. [locne 3a-
KIMHWBAHUA KepHa HacoC BbI-
K/IOYaloT, UM OYpoBOI CHapsa
Mpy  TIOMOILIM 1eGeqKU  TTOAHU-
MalOT Ha MOBEPXHOCTb.

[locne wsBneyeHus: KOMOHKO-
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H‘“i:f BOTO CHapsiZa Ha MOBEpPXHOCTb
e, KOPOHKY  OTBUHYMBAIOT, KepH
- ~

o V3B/ICKAIOT M3 KO/IOHKOBOW TpPY-
:__x:“‘u: . =" 6bl, UHCTPYMEHT BHOBb COGHpa-
S, IOT, OIYCKAIOT B CKBAXWHY U
:‘E'_x 6ypenre rmpoaomkaioT. [Ipu
e mem— = & KaxKIOM IoabeMe KOPOHKY OcC-
B, = MaTpHBAIOT U B C/ydae H3HOCa
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CxeMa KO/IOHKOBOro 6ypeHus: 1 — 6ypoBas KOpPOH-
Ka; 2 — KepH; 3 — KOMoHKOBasi TpyGa; 4 — nepexos-
HUK; 5 — KOMMOHHA BYPH/IBHBIX TPYO /7151 TTOauu TIPOMBI-
BOYHOM XUIKOCTU K 3a0010, BpallleHus] KOPOHKH U Tiepe-

[lauv OCeBOM Harpy3Ky Ha Heé

OYpOBOI KOPOHKH MLIMHHAEMO U Oypo-
BOMY CHapfAay COOOMIAIOT TY WM HHYIO
YacTOTy BpallleHusl M TPU TOMOIIM pe-
ryasaTopa MoJadyd CO34aloT HeobXoau-
MYIO OCEBYIO Harpy3Ky Ha KOPOHKY.
UactoTa BpallleHHss MHCTPYMEHTa TO/-
OvpaeTcs B 3aBUCHMOCTH OT THIa KO-
POHKM, ee avaMeTpa U I/YOUHBI CKBa-
)uHbl. Peryasatop mnomaun mo3Bossier
cosaaBaTh HeoOGXoaMMOe AaB/lAeHUe TIo-
PONOPa3PYIIAIIIMX 3/IEMEHTOB KOPOH-
KM Ha nopoay 3abosi, He3aBUCHMO OT
Beca KO/OHHBI OYpumbHBIX Tpy6. Bpa-
IIasACh U BHeAPSAACh B MOPOAY, KOPOHKa
BbIOYpPUBAET KO/bLIeBOM 3ab0M, hopMu-
pya kepH. [lo Mepe yraybreHus ckga-
JKMHBI KepH 3arlo/HAeT KO/IOHKOBYIO

Tpyoy.

3aMeHSHIOT HOBOM.

[lpu 6ypeHun B Kpenkux H
abpasuBHBIX TOPHBIX IOPOAAX
VMHOIZIa TMPHXOAWTCH  Iperpa-
math OypeHue W TPHUCTYIaTh K
rnoabeMy  HHCTpPYMEHTa  H3-3a
3HAUWUTE/bHOTO CHUKEHUS] CKO-
pocth OypeHus BCeACTBHE 3a-
TYI/ZIHHS Pe3lOB KOPOHKU WU
M3-3a CAMO3aK/IWHMWBAHHA KepHa B KO-
NMOHKOBOM cHapsine. [lostomy cosnaHue
OITHMA/IbHOM TeOMEeTPHH KO/TOHKOBOTO
WHCTPYMEHTa, INpH KOTOPOH UMeeT Me-
CTO ero Hauborbllasg CTOMKOCTb, Ipes-
CTaB/sieT COOOM BaKHYIO, aKTYa/lbHYIO
HayJHYIO 3a7a4y.

['ny6UHBI KOTOHKOBBIX CKBaXKWH ObI-
BalOT pas3/IWyHble - OT HeCKO/TbKHUX MeT-
POB 0 HECKO/bKUX ThICAY METPOB.
[liaMeTphbl KO/TOHKOBBIX CKBAKMH 3aBU-
CAT OT Lle/Iell MX TIPOXOJAKU W OT THIa
[IOPOAOPA3PYIIAONIero  MHCTPYMEHTa.
[lpu anmasHOM criocobe CKBaxKHWHBI GY-
PATCS B OCHOBHOM KOPOHKaMM AHaMerT-
pom 76, 59 u 46 mm. [lpu TBepmo-
CI/TaBHOM OYypeHHM Yallle MPHUMEHSIOT
KOPOHKH avameTpoM 92, 76, 59 mm,
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Pemaroiiee BausiHve Ha 3¢dPeKTHB-
HOCTh GypeHHsi ¢ OTOOPOM KepHa OKa-
3blBaeT KOHCTPYKLIMA KO/IOHKOBOIO MH-
CTPYMeHTa, Ipexkzae Bcero ropoaopas-
pYIIAOIIEro U KepHoob6pasyrollero, T. e.
OypoBOM KOPOHKH. B cootBercTtBHU C
XapakTepoM TPOXOAMMBIX TMOPOA MOI'YT
ObITb MCMO/Bb30BaHbl  TBEPAOCII/IaBHbIC
WY anMasHbie OYpOBbie KOPOHKH.

B npoliecce sKcrepyUMeHTanbHbIX KIC-
cnenoBaHUM (PUKCUPOBa/IA: OCEBYIO Ha-
IPYysKy Ha 3aboM, CKOPOCTb BpallleHHs
OYPWU/IBHOM  TO/IOBKH, MeXaHHUeCKYIO
CKOPOCTb TPOXOAKH, A/VMHY TTOAHATOrO
KepHa, U3HOC BYPOBOM KOPOHKH IO Ha-
PYXKHOMY UM BHYTpPEHHeMY /uaMeTpaM,
pacuMpuresiel ¥ LIeHTPaTOpPOB U Cpa-
OOTRY [PYrX 3/IeMEHTOB KO/IOHKOBOTO
mHCTpyMeHTa. Onpenensnm Takxe pacxoa
MPOMBIBOUHOMN XKUAKOCTH, IOTepH [aB/ie-
HYS B LIMPKY/IALIMOHHOM CUCTeMe, a B ps-
e PericoB KO/IOHKOBOT'O HWHCTPYMeHTa—
MOMEHT Ha Ba/1y [MPHUBO/Ia BpalleHV.

Vimerommecs noctvkeHns B pac-
cMaTpuBaeMor 0671acTH — pe3y/IbTatr
Hay4yHO-MCC/1eIoBaTe/lbCKUX, KOHCTPYK-
TOPCKMX U TMPOM3BOACTBEHHBIX paspa-
OOTOK, BBIMIO/THEHHBIX MHOTUMH  Yyueb-
HBIMU W Hay4YHO-UCC/1eI0BaTe/IbCKUMU
VIHCTUTYTaM{, OpPraHU3allMAMH W Ipes-
MPUATHUAMH.

[To kmaccudpyKalMsaM KO/TOHKOBOTO
OypeHys, BCce TOpHbIe MOPOAbl [0 TPY-
HOCTH TO/IYYeHUs KepHa MoApas/ae/ieHbl
Ha HeCKO/IbKO KaTeropuii. B ocHoBy se-
7IeHVfl TOPHBIX TOPO/A TO/I0XKeHbl TaKkve
MpH3HAKH, KaK IMPOUHOCTb M CTabu/Ib-
HOCTb BHYTPEHHUX CBf3el B FOPHOM IO-
pozde, CTelleHb ee HapylleHHOCTH, VC-
TOMUUBOCTb TOPHOM IIOPOAbl TPOTHB
BUOpallMii U  3PO3HMOHHOTO  /eVCTBUSA
IMPOMBIBOYHOM KHMIKOCTH, PaCTBOPHUMOCTD
ropHo# nopoasl. OTHeceHHe rOpHOW T1o-
poabl K TOM WX WHOM KaTeropuu I10-
3BO/IAET TMPaBUW/IBHO BHIOpaATh Crocod
TO/IyYeHNsl KepHa, TUIl KO/IOHKOBOT'O
HMHCTPYMeHTa W Hanboriee INoAXOAAIIMIA
TeXHO/IOTMYECKHH pekuM OypeHus.
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[leKOpaTHBHBIM TPHUPOAHBIA KaMeHb
OTHOCHTCS K TOPHBIM [OpoaaM, ob/a-
[AIOLUIMM  AIOCTAaTOYHOM TIPOYHOCTRIO MU
CTaBOW/bHOCTBIO  BHYTPEHHHX  CBSfA3EH,
HU3KOM CTereHblo HapyIeHHOCTH U YC-
TOMUMBOCTBIO TTPOTHB BHUOPALMEM U 3pO-
3MOHHOTO  [eWCTBUSA  IPOMBIBOYHOU
JKUAKOCTU, U TIO3BO/AIONMINM  MO/IYYaTh
LieflbHBIe KepHbI OO/BIIOrO AvaMeTpa U
[AMWHBL.

HecmoTpss Ha uMeromyocs HOMEHK-
maTypy 6ypoBoro oboOpyAOBaHHHA, KO-
MOHKOBOTO  MHCTPYMEHTa, IPOO/IeMbl
TOBBILIeHUs] KayecTBa KepHOBOIO Marte-
pUazia akTya/tbHBI Y 4719 KOHCTPYKTOPOB
— co3AaTe/iel HOBOM TeXHWKU, U /s
TeXHO/IOTOB Ha Ipou3BozacTBe. Bospac-
TaloT U TpeboBaHUs K KayecTBY U pas-
MepaM KepHOBOro MaTepuaria, 0CoOeH-
HO TIPU M3rOTOB/ICHHN XYAOXKECTBEHHbBIX
Y3aenvii U3 AeKOPaTHBHOIO TMPUPOAHO-
ro KaMHs ¢ popMoti Tern BpaiieHus. Bee
3TO 3aCTaB/sfeT HelpepblBHO COBEpIleH-
CTBOBaTb TeXHWYECKHWe CpeacTBa A/
oTbOpa KepHa U TeXHO/OTHIO ero Ioy-
YeHHs.

B Hacrosiee Bpems B MockoBckoM
rocylapCTBEHHOM TOPHOM YHHBEpCHTe-
Te Toa PYKOBOACTBOM /.T.H., Mpodpec-
copa A.Il. BepxaHckoro mnpoBoaarcs
HayJHO-MCC/Ie0BaTe/IbCKUe W 3KCIIepH-
MeHTa/IbHble PaboThl MO CO3AAHHIO OY-
POBOTO OOOPYAOBAHUS U MHCTPYMEHTA,
a Takke pa3paboTKe TexXHO/IOTUU [10-
ObluM  O/I0KOB  BBICOKOICKOPATUBHOIO
MPUPOAHOTO KaMH#A C NpYMeHeHUeM Ko-
MTOHKOBOTI'O GYpeHHs CKBakWH OO/IBbIIOrO
avametpa. [lpuMenenue storo obopy-
[IOBaHWA, WHCTPYMEHTa M TeXHO/IOTUU
obecrieunT CHIKeHHe 3HeproeMKOCTH U
ce6ecTOMMOCTU A0OBIUM, a TakK xKe I1o-
Tepb LIGHHOTO KaMHs, BC/e/CTBHE IIO-
ITYTHOM BbIEMKU KEPHOB, WCIIO/b3YeMbIX
MPY M3TOTOB/ECHHUH U3aenvi ¢ dpopMort
Ten BpalleHuss (GasiCUHBI, KO/IOHHHI,
IIOACTaBKY, Ba3bl U T.I1.).

Ha ocHoBe aHanm3za cyIecTBYIOMKX
TeXHO/OTUM A00hUM G/I0KOB IeKOopa-



THBHOTO MNPUPOIHOTO KaMHS, TeXHO/IO-
Tt KOZIOHKOBOIO OYpeHUsi TOPHBIX T10-
poa, 6GypoBoro o6opyaoBaHHS M HHCT-
pyMenTa (1, 2, 7 u ap.] npu nposene-
HUM Hay4HO-KMCCeA0BaTeIbCKUX W 3KC-
[epUMEHTa/IbHbIX PabOT OblIM [OCTaB-
MIeHBI Y PellaloTCs CIeayiolire 3a1aquu:

- omnpeaeneHre 0COBeHHOCTel Mexa-
HY3Ma pa3pylleHys MPUPOAHOrO KaMHS
eIMHWYHBIM a/IMa3HbIM 3epPHOM M [1e3-
BUMHBIM 3/IMEHTOM KOPOHKU IIPH KO-
MTOHKOBOM GYpeHUH;

- pa3paboTKa METOAWKU A1  OIlpe-
fle/leHUsl  PaLMOHA/IbHBIX — TapaMeTpPOoB
pexriMa KO/IOHKOBOTO OYpeHHsi B 3aBU-
CUMOCTM  OT  (PUBMKO-TEXHUUECKHX
CBOVCTB /1€KOPATUBHOTO [IPUPOAHOrO
KaMHA M IapaMeTpoB OYpOBOrO HHCT-
PYMEHTa;

- onpeneneHve ob61acT pallOHab-
HbIX TApaMeTpPOB WHCTPYMEHTa /s
CIVIOIIHOTO Y KO/IOHKOBOTO OypeHus B
3aBHCUMOCTU OT (PH3HMKO-TEXHHUUECKUX
CBOMCTB KaMHs4;

- pa3paboTKa M CO3[aHWe HHCTPY-
MeHTa 75 KO/IOHKOBOTO OypeHHs KaM-
HA, obecreyrBaiollero  ToBbIlIeHNe
[IPOM3BOAMTENBHOCTA M KadecTBa Kep-
HOB OO/IBIIOrO AWaMeTpa IIpH MHHU-
Ma/IbHOM 3HepProéMKOCTH Mpoliecca Oy-
peHus;

- olpeneneHue pallMOHa/IbHBIX Tla-
paMeTpoB OYpPOBOM KOMOHKH, obecre-
UMBAIOIIMX 3aZaHHbI TeXHO/IOTMUeCKUn
PEeXrM KO/MOHKOBOrO BypeHus U Kaue-
CTBO KepHa;

- paspaboTKa U co3aaHue obopyao-
BaHMs CIVIOMHOIO KO/IOHKOBOTO Oype-
HUSl KaMHA 4715 A00biUM G/I0KOB U Kep-
HOB /IGKOPATHBHOIO MPUPOAHOTO KaM-
HS;

)

- paspaboTka criocoba OTAeneHus
OI0KOB ~ [IGKOPATHUBHOTO  [IPUPOAHOTO
KaMHS OT MacCHMBa C TpUMEHeHHeM
CTI/IONIHOTO KO/IOHKOBOTO BYpeHust;

- pa3paboTKa criocoGa BbIeMKU Kep-
HOB OO/BIIOTO AWaMeTpa IpH CIVIONI-
HOM KO/TOHKOBOM OYpEeHHM C MNpUMeHe-
HHeM a/IMa3HO-KaHaTHOTO TH/IeHMs;

- pa3paboTKa KOMOHMHHPOBAHHOM
TeXHO/OTUKY A0ObIUK  6/I0KOB  [eKOopa-
THMBHOTO TPUPOHOTO KaMHs C MpUMe-
HeHHeM CIVIOLUIHOTO KO/IOHKOBOTO Oype-
HHUSA ¥ a/IMA3HO-KaHATHOTO TMW/ICHHS.

[na Toro 4robbl YBemuThCs, Ha-
CKO/IbKO  C/IOXKHBIA ~ XapakKTep HOCHT
Mpoliecc KOIOHKOBOTO OYpeHusi, A0CTa-
TOYHO OOPATUTBCA /UMb K ero COCTaB-
ASifolllelt — MPOLIeCCY PaspyIleHHs MpH
B3aMMOEHCTBUN UHCTPYMEHTa C FOPHOM
nopoao. IdpdeKTUBHOCTb Mpoliecca
3aBMCHUT OT BO/BIIOrO UMC/a B3aUMOCBS-
3aHHBIX (PAKTOPOB — COCTOSIHUS pPado-
YMX 3/IEMEHTOB TOPOAOPA3PYIIAIOIIEro
HMHCTPYMEHTa, PUBMKO-TEeXHUUCCKHX
CBOWCTB IIOPOAbl, PEXHUMHBIX [TapaMer-
OB, CTerneHy OYMCTKU 3abosi OT IlziaMa
U T. [., TIpyuyeM OO/BIIMHCTBO U3 3THX
akTOPOB M3MEHSIOTCA B IpoLecce 6y-
penus [5].

Bcé 310 moapasymeBaeT KOMIIIGKC-
HbIA [IOAXO[ PellleHHsl [TOCTaB/IeHHBIX
3az7a4, B OCHOBY KOTOPOIO TMOCTOSHHBIM
YUET M BAWsHME B3aWMOCBSI3aHHBIX TIa-
paMeTpoB U (PaKTOPOB: TeXHOMOrUye-
CKHX TapaMeTpoB pexrMa OypeHus B
3aBHCUMOCTU OT (PU3HMKO-TEXHHUUECKUX
CBOVCTB TIPUPOAHOTO KaMHA U IOPOAO-
pa3pyIlalonMX 3/1eMEeHTOB UHCTPYMEHTa,
reoMeTpPHM M MPOYHOCTHRIX CBOMCTB OV-
POBOrO CHapsiga (KOPOHKU, KO/IOHKOBOM
TPYOBI, MepexoaHKKa U ap.).
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MECTOPO2K/IEHHA MHPA

KpynHeiimve ypaHOBble MECTOPOKACHUSA

(c sammacamu ot 20 Thic. T 10 100 ThHIC. T U 60r1CE)

Omumnuk-/Ism (OlympicDam), Ascrpanus (BHP Billiton)

Poccunr (Rossing), Hamu6us (Rio Tinto)

MaxrAptyp-Pusep (McArthur River), Kanaaa (Cameco)
Mukatt (Inkai), Kasaxcran (Cameco, Uranium One)

[omunnon Dominion, KOAP (Uranium One)

Peinxep Ranger, Ascrpanus (Rio-Tinto)

Xapacan Harasan, Kasaxcran (Kasatomripom)

MbeiHryayk (Mynluduk), Kazaxcran (Kazatommpom)

Mounkym (Moynkum), Kazaxcran (Kasatomrpom, AREVA)
Hmypapet (Imuraren), Hurep (AREVA) — nnanupyetcs
[xabunyka (Jabiluka), ABctpamus (Rio Tinto) — nmanupyetcs
Curap /leik (Cigar Lake), Kanaaa (Cameco) — crpoutcs

HoBokoHrcraHTMHOBCKOE — CTPOUTCA

[pyxHoe, DrnbKoHCKUH p-H, Poccus (APM3) — nanupyetcst
Hratas/Canra Kutepus (ltataia/Santa Quiteria), Bpasunus — nianvpyercs
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