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A0 OHIHKH BILIMBY CE30OHHOCTI HA PIBHI CIIOXKHBAHHS
EJEKTPUYHOI EHEPI'TI I BEMHUM 3AJII3OPYJIHUM
KOMBIHATOM

B cmammi 0osedena npaxmuuHa 3HAYUMICb 6NIUBY CE30HHUX 3MIH HA
CHOJCUBAHHS eJleKmpOeHep2ii ma Ha GUMPAMU CHONCUBAHHS eleKMpPOeHepaii 3
Memoio  3abe3neuenHs — e()eKmMueHO20  YNPAGNIHHA — 3ANI30PYOHUMU
NIONPUEMCTNBEAMU.

B cmamve Odokazana npaxkmuyeckas 3HAYUMOCMb GIUAHUSL CE30HHbIX U3-
MeHeHUull Ha nompebaeHue IeKMPOIHEPSUU U HA PAcX00bl NOMpeOeHUs JleK-
MposHepeuu ¢ yeavio obecneyerus 3QpGexmusHo20 ynpasieHus rcene3opyo-
HbIMU NPEONPUSAMUIMU.

The well-proven practical meaningfulness of influence of seasonal
changes is on the consumption of electric power and influence of seasonality on
the charges of consumption of electric power in the article. A research aim is
providing of effective management iron-ore enterprises.

IIpo0OJiema Ta ii 3B 130K 3 HAYKOBMMH Ta NPAKTUYHUMHU 3aBJIAHHSIMU.
[Npaudo-MeranypriiHa TPOMUCIIOBICTh YKpaiHU HIOPIYHO CIOKUBAE OLIbIIE
30% Bi BChOTO 3arajibHOCIIOKHBAEMOTO 0o0csTy enekTpuuHoi eneprii (EE) [3].
Mix TuM, BaxJIUBUM (PaKTOpOM, KOTPUH HEOOX1THO OLIHUTH Ta BpaxyBaTH SIK
MIPOTHO3, 1€ KOJIMBaHHs 00csATiB criokuBaHHs EE B 3a5e:KHOCTI BiJ] C€30HHOCTI
POKY.

AHaJi3 aochaigxeHb Ta myOJikamiii. Ce30HHI KOJMBAaHHS - CE30HHUM
KOMITOHEHT 9acOBOTO STy, KM 9acTO HAKIATAETHCS HA OCHOBHY TCHJICHIIIIO,
3MIHU MMOKA3HMKIB, SKI MTOBTOPIOIOTHCS 3 POKY B PIK Y TMEBHI MPOMIKKH Yacy.
Crnocrepiraioun ix OpOTATOM pALY POKIB Yy KOKHOMY KBapTall YW MICSI],
MOJKHA BU3HAYMTH BIJIMIOBI/IHI Cepe/iHI BEJIMYMHU (ME/iaHu), sKi € XapaKTepu-
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CTUKaMU CE30HHUX KOJIMBaHb. BOHM XapaKTepU3yIOTbCS TaKUMHU HOHSTTIMH,
SIK JIOBTOCTPOKOBICTh TIEPioTy KOJIMBaHb (BIIPI30K Yacy MiXk CYCIHIMU TOUYKa-
MU MaKCHUMyMYy 1 MiHIMyMY), CIIEKTPaJIbHUI aHaTi3 Ta aMILTITYa (PI3HULIS MiXK
MaKCUMaJbHUMHU T4 MiHIMAJIbHUMHU 3HAYCHHSIMH MMOKA3HUKA). 3aJIe)KHE Bijl BHU-
Iy CE30HHOCTI BUKOPHUCTOBYIOTHCSA PI13HI METOAM JJIsi BU3HAUCHHSI CE30HHUX
KOJIMBaHb, HaWOUIbII TOLIMPEH] Cepel SIKUX - IHJIEKCH CE30HHOCTI, CE30HHA
XBUJISL Ta CIEKTPAIbHUI aHami3. [HAEKCH CE30HHOCTI XapaKTEepU3YIOTh PIUHY
JUHAMIKY SIBUINA, BUCTYNAIOTh MOKA3HUKAMU 1HTEHCHUBHOCTI. CE30HHUX KOJIH-
BaHb 1 BH3HAUYAIOTHCS B TMPOLEHTAaX (K BIIHOIICHHS KOXXHOTO PIiBHS STy
JTUHAMIKA Y BUTJISIII IIOMICSYHUX JaHUX 0 JESKOro TEOpEeTUYHOTO abo cepe/-
HBOTO pIiBHS, IO TpuiiMaeThcs sk 0Oa3za nanmx). Ce30HHA XBWISI — 1€
CYKYIHICTh OOYHMCICHOTO IS KOXHOTO MICSI)l PIYHOTO IIUKITY 1HJICKCIB
CE30HHOCTI. J[711 BUMIpPY CE30HHOI XBWIII BUKOPHUCTOBYETHCS P METOMIB, SKi
0a3yroThCS Ha CEpPeAHbOMY apU(PMETUYHOMY, BIJHOCHHUX BEJIMYMHAX,
MEXaHIYHOMY BUPiBHIOBaHHI. CIIEKTpaJbHUM aHaJI3 sIBJsi€e COO0I0 MaTeMaTHy-
HUI anapart JoCHiKEeHHS MPOIIECiB SIK IeTEPMIHOBAHUX, TaK 1 BUMIAJIKOBUX.

[Tpu HOplBHHHHl KBAPTAJIbHUX 1 MICAYHUX JaHUX BHUKOPUCTAHHSA
CJIEKTPOEHEPrii YacTO BUSIBISIFOTHCS MEPIOAMYHI KOJIMBAHHS, IO BUHUKAIOTH
miJ] BIJTMBOM 3MIiHU Tip POKy. BoHM € pe3ynpTaToM BIUIMBY HPHUPOIHO-
KJIIMaTUYHUX YMOB, 3araJIbHUX €KOHOMIYHHMX (DAKTOpIB, a TAKOXK YHMCIECHHUX 1
PI3HOMaHITHUX (aKTOPIB, K1 YACTO € PEryJIbOBAHUMU.

Benuke npakTU4HE 3HAYEHHS CTATUCTUYHOIO BHBYEHHSI CE30HHUX KOJIM-
BaHb MOJIATAE B TOMY, IO OJIEP>KYyBaHI MPH aHaji3l PsiAiB BHYTPIUTHROPIYHOI
JUHAMIKM KUIBKICHI XapaKTePUCTHUKU BiJ0OpakaroTh CHEHU(IKY PO3BUTKY
JOCIIKYBAHUX SIBUILl IO MICSIISX 1 KBapTajax piyHoro nukiy. Lle HeoOxinHo
JUIS ~ TI3HAHHA  3aKOHOMIPHOCTEW  BUKOPHUCTAaHHS  €JIEKTPOCHEeprii y
BHYTPIITHBOPIYHOI JUHAMIIN, MPOTHO3YBaHHS Ta PO3POOJICHHS OIEepPaTHBHUX
3aXO07IiB 11010 KBaTi(hiKOBAHOTO YIIPaBJIiHHS PO3BUTKOM Yy Yaci.

[loBcsikIEHHAa  JISIBHICTH — 3alI30PYJHUX  MIANPUEMCTB B  yMOBax
NEepioIMYHOl  3MIHIOBAHOCTI  CE30HIB  CYNPOBOMKYETHCS  CHELU(PIYHUMHU
3MIHAMHM  1HTEHCUBHOCTI JIMHAMIKU  CIO>KMBaHHS eﬂeKTpoeHepru 110
MPOSIBIIIETHCA Y BUTIISIL BHyTplIJ_IHBOpquI/IX YepryBaHb IiTHOMIB 1 CHaiB
CMIOKMBAaHHI €Heprii.. 3 UM TOB'sI3aH1 HEPIBHOMIPHICTh pOOOTH 3a130PYTHUX
TTPUEMCTB.

VY nesxkux poboTax 3 TE€Opii CTATUCTUKU MOKHA 3yCTPITU OJTHOCTOPOHHE
TJIyMa4eHHSI METH BUBUYCHHS CE30HHUX KOJIMBaHb [4-7]. OCKUIbKH CE30HHI Cria-
a1 0OYMOBITIOIOTH PsJT HETaTHUBHUX HACHIJIKIB, TO OCHOBHA METa BHUBUCHHSI
pSAAIB  BHYTPIIIHBOPIYHOI JAMHAMIKK TIONSATa€E B PO3poOIl 3axXO0JiB II0JI0
JiKBijaLii a00 MOM'AKIIEHHS] CE30HHUX KOJUBAHb.

IMocranoBka 3aBaanHs. OlliHKaA PIBHS BIUIMBY CE30HHOCTI HA PiBHI CIIO-
’KUBAaHHS CJIEKTPUYHOI CHEPrii 3aIi30pyJHUMH ITiAMPUEMCTBAMHU 3 ITiI3EMHUM
BUJI00YTKOM KOPUCHUX KOTIAJIHH.

BukiagenHss marepiajiB Ta pe3yJbTaTiB A0CHiIKeHb. BaxmupicTb
3MIIACHEHHS 3aXO0/lIB II0JI0 YCYHEHHSI HETaTUBHUX HACIIAKIB CE30HHOCTI Oe3re-
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peyHa. AJje peajdbHl YMOBH, PO3BUTKY BHUPOOHHUIITBA, CIOXUBAHHS
€JIEKTPOCHEPrii TMOKAa3ylTh Ha HEAOCTATHICTh TaKOl MOCTAHOBKM METHU
nocmkeHas. [IpakTuyHa MisUTBHICT HE HAJa€e 3MOTH 3MIHIOBATH Yac HACTaH-
HS 1 TPUBAJIICTh HECTIPUATIUBUX ce30HIB. Came 111 BaXKJIMBI 0OCTaBUHU BUPOO-
HUIITBA € YTOYHIOIYMMH MOTHBAMHU METHU BUBUYEHHS PSJIIB BHYTPIITHLOPIYHOI
quHaMIKd. Skmio gist 6e3nepeOitHOro XoAy BIATBOPEHHSI CE30HHI CHajau
MOBHUHHI IO MOJIMBOCTI YCYBAaTHCS, TO CE30HHI MIIAOMHU IUX MPOIIECIB
MOBUHHI PO3TJSIATUCA SK BaXKIUBI (PAKTOPH, SIKI CHOPUSIOTh HAPOULyBaHHIO
€KOHOMIYHOT'O TOTEHIAITY.

Ha 3amizopyaHux mignpueMCTBax 4yac BUPOOHHUIITBA BKJIIOUYAE MEPIOJ, KO-
JM Ha BUTpaTH €JIEKTPOEHEPrii BIUIMBAIOTh NpHUPOAHI (akropu. | yum Oinbiua
PI3HHIIT MDK dYacoM BHPOOHHIITBA 1 pPOOOYMM IEpIOAOM, THUM OLIBITY
3aJIC)KHICTH B IPUPOTHO-KIIMATUIHAX YMOB Ma€ KIHIICBUN PE3yIbTaT.

Ce30HHICTh - SABHINE HETATUBHE, aJ)K€ BOHA 0OYMOBIIIOE€ HEPIBHOMIPHICTh
3IMCHEHHSI BUPOOHUYHUX TIPOIIECIB, TPU3BOAUTD 10 3HUKEHHS MPOTYKTUBHOCTI
mpari Ta miABUIIEHHS CO0IBapTOCTI BUPOOHUIITBA MPOAYKILi. TOMy Mmoo IaHHs
CE30HHOCTI € BaXJIMBUM PE3€PBOM MIJBUILEHHS €KOHOMIYHOI €()EeKTHUBHOCTI
BUPOOHUIITBA. 3BIJICK BUIUIMBAE TMHTAHHSI TIPO HEOOXITHICTH BUBYEHHS
CE30HHOCTI Ta KIJIbKICHOTO BUMIPY C€30HHUX KOJIMBaHb, 110 € OJHUM 13 BaXKJIH-
BUX 3aBJlaHb aHAJI3Y PSIB TUHAMIKH.

31 3pocTaHHSIM 1 BJOCKOHAJICHHSM BHUPOOHUIITBA, MOJIMIIECHHAM
MaTeplaibHO-TEXHIYHOI 0a3u CTBOPIOIOTHCA YMOBHM JUISl  3IJIQJKyBaHHS
HEPIBHOMIPHOCTI Yy BHYTPIIIHBOPIYHOI JAMHAMII TpU  BUKOPUCTaHHI
eleKTpoeHeprii. AJie JKBiAaIlis CE30HHUX KOJWBaHh B  CIOXKHBaHHI
enexkTpoeHeprii Oyna 6 HenpaBuiIbHOIO. Lle 00yMOBIIOETECS PsAJIOM OOCTaBUH,
B TOMY YHCII 1 (paKTOpaMu TEXHOJOTIYHOTO Ta €KOHOMIYHOTO mopsaky. Ciina
TaKOX OpaTH 10 yBaru 1 YNHHUKHA CYTO €KOHOMIYHOTO Ta TEXHOJOTIYHOIO Xa-
pakrepy.

Tomy Tak Ba)JIMBO BUPIIIUTH MPOOJIEMYy palliOHAILHOTO TMOEAHAHHS Y
4yaci mepiojy MacoBOIO BUPOOHUIITBA, 4YaCy CIOKHUBAHHS EJIEKTPOEHEpPrii, a
TaKOX BIUTMB BUTIAJKOBUX (PaKTOPIB.

[Ipu craTucTHUHOMY BUBYEHHI B psAaxX BHYTPIIIHHOPIYHOI TWHAMIKH Ce-
30HHHX KOJIUBaHb PO3B'SI3YIOTHCS TaKi JBa B3a€MOIIOB'S3aH1 3aBIaHHS. BUSIB-
JeHHs cnenu@iKu PO3BUTKY AOCIIKYBAHOTO SIBHILA Y BHYTPILIHBOPIUYHOT
JIMHAMII[l; BUMIp CE30HHMX KOJIMBaHb JIOCIIPKYBAHOTO SIBUINA 3 MOOY/I0BOIO
MOJIEJIl CE30HHO1 XBHJIL.

Ha crrenmdiky 3MiHM piBHIB PSAAIB BHYTPITHBOPIYHOI TUHAMIKA MOXYTh
BIUIMBATH $K (DAKTOPH, IO YTBOPIOIOTH IX CKJIaJ0BI KOMIIOHCHTH (TpeH,
NEepiOANYHI KOJMBAHHS, BHIAIKOBI BIAXWJICHHS), TaK 1 30BHIIIHI MPUYHHH,
3YMOBJICHI XapaKTepoM 300py Ta 00poOKH BUX1AHOT 1H(OpMAIT].

CraTucTU4HI pSIIyd BHYTPIIIHBOPIYHOI JUHAMIKHA 3a3BHUYail CKIIAIAIOThCA
3a MaTepiaramMu MOTOYHOI 3BITHOCTI. OJIHIEI0 3 HEOJAMIHHUX YMOB CTaTHCTHY-
HOTO BHBYCHHS CE30HHUX KOJIMBaHbL € Te, M0 PAIU AUHAMIKH MalOTh OyTH
MpUBEJICHI /10 TOpiBHSAHHOI Baru. Ilpu 1mpomy Tpeba maTu Ha yBasi, IO
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PI3HOBENUKI 3a TPUBAIICTIO MICALI 1 KBapTajd PIYHUX MEPIOJIB € OJHIEIO 3
IPUYMH, 110 BIUIMBAIOTh HA 3MIHU PIBHIB PAJIB BHYTPIUIHBOPIYHOI TUHAMIKH.
Jlnst ycyHeHHs 11i€l TpUYMHA 00'€MHI BEIMYMHU TEPEPaxoBYIOTHCA B CEpeHl
BEJIMYMHHM, IO XapaAKTEPU3YIOTh IHTEHCHUBHICTH PO3BUTKY JIOCIHIKYBAHOTO
SBUIIA B OJUHUINO yacy. L{e Mae BaxxuBe 3HaYEHHS AJIs M1JIBUILIEHHS TOYHOCTI
NOKA3HUKIB CE30HHUX KOJINBAHb.

Y cydacHii mpakTUill HAWOUIbII MOUWIMPEH]I CTATUCTUYHI METOJU
JTOCHIPKEHHSI CE30HHUX KOJIUBaHb. Y CTAaTUCTHII ICHYE Psii METO/IIB BUBYCHHS
1 BUMIPIOBaHHS CE30HHUX KoJiMBaHb. Haiimpocrtimmii mossrae B 1moOyAoBi
CHeliaibHUX TMOKA3HUKIB, Kl Ha3WBaIOTh 1HJEKCaMU Cce30HHOCTI. CyKymHICTh
IIMX TTOKAa3HUKIB B1JI0OpaKae CE30HHY XBUIIIO.

VY 3arajgbHOMYy BHWIVISIII BOHM BH3HAUYAIOTHCS CTABJIECHHSAM BHUXITHUX
(eMITipuYHUX) PIBHIB PsAy JAUHAMIKH JIO TEOPETUYHHUX (pO3paxyHKOBHM)
PIBHSM, 110 BUCTYIIA€ B IKOCTI 03U MOPIBHIHHS

i ==L, (1)
Yy

Came B pe3yibTaTri TOTO, IO B il (OpMyJIi BUMIp CE30HHHX KOJHBaHb
3MIMCHIOETHCST HA 0a3l BIATOBIIHUX TEOPETHUYHHMX PIBHIB TPEHAY, B OOUMCIIO-
BaHUX MPU I[HOMY IHAMBIAYyAIbHUX 1HAEKCAX CE30HHOCTI BIUIUB OCHOBHOI
TEHJICHII11 PO3BUTKY yCyBaeTbcsl. {51 Toro mo0 BUSIBUTH CTIHKY CE30HHY XBH-
10, Ha SAKIA HE BimoOpaxkamucs O BUIMAIKOBI YMOBH OJIHOTO POKY, 1HICKCH
CE30HHOCTI OOYHMCIIOIOTH 3a JaHWMU 3a KUIbKa POKIB, PO3MOIUICHHM IO
MICSLISIX.

OCKUTbKM Ha CE30HHI KOJWBAaHHA MOXYTh HaKIQJAaTHCS BHUIAIKOBI
BIIXWJICHHA, JUISI iX YCYHEHHS TPOBOJHTHCS YCEPETHCHHS 1HIWBITYaTBHUX
IHIEKCIB OJHOMMEHHUX BHYTPINTHBOPIYHUX TIEPIOJIIB aHATI30BAHOTO Py
auHaMiKd. ToMy IS KOXHOTO TIepIioAy pIYHOTO IHMKJIY BH3HAYAIOTHCS
y3arajbHEHI MOKa3HUKHU Y BUTJISIII CEPEIHIX 1HJIEKCIB CE30HHOCTI !

is, = y—y' . )

OOuwcieHi Ha OCHOBI Mi€l (GopMyJIH cepenHi iHAeKcH ce3oHHOCTI (i3 3a-
CTOCYBaHHSIM B SIKOCTI 0a3W IOPIBHSHHS BiJIOBIIHUX PIBHIB TPEHY) BUIbHI
BiJI BIUIMBY OCHOBHOI TCHJICHIIIT PO3BUTKY 1 BUNIAKOBHX BiIXUJICHb.

JI1s1 HAOYHOTO YSABJICHHS CE30HHOI XBUJII OOYMCIEH] 1HIEKCHU CE30HHOCTI
300paXyrOTh y BUTIIsiAL rpadika (JIiHIHHOT giarpamu).

Jlns Bu3HaueHHs: B (opmyii (1) TeopeTHUHUX PIBHIB TPEHIY BasKIMBO
MPaBWIBHO MIAIOpaT MaTeMaTU4yHy (PYHKIIIO, Yepe3 Ky 3A1HCHIOBATUMETHCS
aHaJIITUYHE BUPIBHIOBAHHS B aHAMI30BAaHOMY psany auHamikd. lle HaiO1abII
CKJIQMHMWH 1 BIANOBIJAJLHUM €Tall BUBYEHHS CE30HHUX KOJIMBAaHb. Bin
OOIPYHTOBAHOCTI MiAOOPY Ti€l UM 1HIIOI MaTEMATUYHOI PYHKIIT 6arato B yomy
3aNIeKUTh MPAKTUYHA 3HAUMMICTh OTPUMAHMX B aHATi31 1HJEKCIB CE30HHOCTI.
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[Ipu BUKOpHCTaHHI CIOCO0Y aHAIITUYHOTO BUPIBHIOBAHHSA X1J1 OOYHUCIIEHb
1HJICKC1B CE30HHOCTI HACTYITHUM:

- 3a BIANOBIJIHUM IIOJIHOMOM OOYHCIIIOIOTHCS JUIA KOXKHOTO MICSIIA
(xkBapTay) BUpIBHSIHI PiBHI HA MOMEHT Yacy t;

- BU3HAYAIOTHCS BiTHOMICHHS (PaKTUYHUX MICSYHUX (KBapTaIbHUX) TAHUX
710 BIJITIOBIIHUX BUPIBHIOETHCS JaHUMU (Y BIJICOTKAX);

- 3HAXOJATHCSA CepeAHi apudMeTHYHI 3 TPOIEHTHUX CIHIBBIIHOIICHS,
pO3paxoBaHUX 3a OJJHOMMEHHOIO TIepioaM y BiICOTKaX.

Po3paxyHOK 3aKiHUy€ThCS TEPEBIPKOIO  TMPABWIBHOCTI  OOYHCIICHB
iHAekciB. Tak SIK cepeiHiil 1HAEKC CE30HHOCTI JJIsA BCIX MicsmiB (KBapTaiB)
noBuHeH O0ytu 100%.

Jlis  BUpIIIEHHS TUTaHHSA aJeKBAaTHOCTI BHUKOPUCTOBYIOTH KpHUTEpId
MIHIMaJIbHOT CTaHIaPTHOI MOXHOKH anmpoKCHUMAIii.

> (v, —¥i)?

n

(3)

O'y=

[IpoBeneHi po3paxyHKHM Yy BIAMOBIIHOCTI JI0 HABEACHOI METOJIUKHU
JIOCITIDKCHHS CE30HHKX KOJIMBaHb, MAIOTh HACTYITHI KUIbKiCHI 3HaYeHHsI (puc. 1).
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Puc. 1. Xeunsa cezonnocmi suxopucmarts eiekmpoenepeii Ha
1140 «Kpusopizvkuii 3a1i30pyOHULl KOMOIHAmM»

BucnoBkn. Ce30HHICTh 1 CE30HHI KOJIMBAHHS BHUKJIMKAIOTHCS PIZHUMU
OpUYUHAMH, ajle NpPHU CHOKMBAaHHI €JIEKTPOCHEPrii HEraTMBHO BIUIMBAE HA
e(deKTUBHICTh yNPaBIIHHA 3aTI30pYAHUMH TIANPUEMCTBAMH B IIIJIOMY, a 1€ B
CBOIO UEpry MPHU3BOJAUTH J0 3HUKEHHS MPOAYKTHBHOCTI Mpalll 1 MiJBUILECHHS
coOiBapTocTi mponaykuii. HepiBHOMIpHICTh CHOKMBAaHHS —E€JIEKTPOEHEPTIi
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OOyMOBJIIOE BIJINIOBIIHY HEPIBHOMIPHICTh BIUIMBY HAa BHUPOOHMIITBO. Alle He
BCAKA CE30HHICTh NepeOOpHa 1 HE BCSIKa CE30HHICTh BUMArae nojaojaHHs. I3
301TBIIICHHSM 1 PO3MIMPEHHAM BUPOOHMIITBA CIIOKHBAHHS €JIEKTpOEHEPrii 6e3-
MEePEYHO 30UIBIIYETHCS 1 MAE CEHC BU3HAYATH 3aTPATH CIOKUBAHHS Ha BUPOO-
HUIITBO Ta COOIBApTICTh 3 METO 3abe3nedeHHs e()EKTUBHOTO YIPABIIIHHS
3aJ1130pYyIHUMH MIJITPUEMCTBAMU.

Ce30HHI KOJIMBaHHsI, BifoOpaXkeH1 B psijax JUHAMIKH, HEOOX1THO BUBYATH
1 BUMIPIOBAaTH I OOJIIKY BH3HAYCHHS 3aXO0JiB , HEOOXITHUX JIJISI 3MCHIIICHHS
(abo 30iIbIIIEHHS) CE30HHUX KOJIUBaHb.
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I'MAPO'EOMEXAHUYECKHUE YCIOBUA  $®OPMHUPOBAHUA
BHYTPEHHEI'O OTBAJIA B 3ATOIVIEHHOM KAPBEPE

Onpeodenenvl ycao8us (opmuposanus npusmvl ONOJ3AHUS OOpma 6HYM-
PeHHe20 0meand, Omcbinaemo20 8 21y060K080OHbIU 3aMONIEHHbLI KAPbep.

Busnaueno ymosu ¢hopmysanns npusmu 3cysy 6opma eHympiuiHb020 6i0-
8a1y, 08I0CUNAEMO20 8 2TUDOKOBOOHULL 3aMONJIeHUL Kap'Ep

The conditions for the formation of the wedge warning board internal
dump backfilled into deep in the flooded pit.

IIpoOJsiema u €€ cBAA3b ¢ HAYYHBIMM U NMPAKTHYECKMMU 3ajayamMu. B
npoekte JukBuganuu kaprepa Nel 'OKa OAO "ApcenopMutran Kpusoii
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