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COBPEMEHHBLIE 9KOJIOTI'O-9KOHOMHNYECKHUE ACIHEKTbBI
COCTOAHUA CUCTEMBI «OBIHIECTBO ITPUPOIA»

JIynesa O.B., Matnak E.C.

JIoHEeUKnid HATMOHAJIBHBIN TEXHUYECKUI YHUBEPCUTET

CoBpeMEHHYI0 OCHOBY >KM3HEIESATEIbHOCTH OO0IIecTBa 00pa3yrloT JBa

(dbyHIaMEHTaNbHBIX TPOTUBOPEUMBBIX (PakTOpa:

o MaTepualibHble TOTPEOHOCTH OOIIECTBA, KOTOphIE OE€3rpaHUYHBI U
HEYTOJINMBI;
o MIPUPOJIHBIE PECYPCHI KaK CPEACTBA YOBIECTBOPEHHUS NOTPEOHOCTEM

o0111ecTBa, KOTOPbIE OTPAHUYEHBI U PEJKH.

HanoxxeHue 3THX NPOTUBOPEUYUBHIX (PAKTOPOB OOECNEUMBAET C OJHOMU
CTOPOHBI TECHYIO CBA3b DKOHOMHUKM M SKOJIOTHH, & C JPYTOW MOPOXKAAET
po0JieMbl Ha UX CTHIKE.

O0ecreyeHHOCTh SKOHOMHUKH MPUPOAHBIMU PECYPCAMH JIOJTOE BpEMS HE
BOCHPUHUMAJIACh KaK 3aBUCUMOCTH OT 3aKOHOB 3KoJjiormu. Ho mo meHe pocta
MPOU3BOJICTBA, B XOJI€ TEXHOJOTUYECKUX PEBOJIOIUNA — HEOJUTUUYECKOU
(CenbCKOXO3UCTBEHHOM),  NpOMBINUICHHBIH (AHriausi, 18-if Bek), KoTopas
npuBelia K CO3JaHUI0 «UHAYCTPUAILHOTO OO0mIecTBa» (TEMIBI pocTa
npousBoAcTBa 3% B roxa), u HakoHell HTP (cepenuna 20-ro Beka, TEMIIBI pocTa
pou3BoOJCTBa Oosee 5%) 3aBUCUMOCTb SKOHOMHUKH OT SKOCUCTEMHBIX 3aKOHOB
cTaja IpOSIBIISITHCA Yallle U MacliTabHee.

ITo BeIpaxkenuro akagemuka B.M. BepHaackoro «4enoBedyecTBoO, B3ATOE B
1[EJIOM, CTAaHOBUTCA MOIIHOM Te0JOTUYECKON CHIION, mTpeoOpas3yrolen JHnK
3emiu, U nepes €€ HaTUCKOM HE YCTOUT HUYTO». [Ipu 3TOM OHO BBIXOAUT HU3-
1o OMOJIOTUYECKOTO KOHTPOJISI HPUPOIBI.

CoBpeMeHHOE B3aMMOJICUCTBUE OCHOBHBIX (AKTOPOB B CHUCTEME
«Oo0IIecTBO - TpUpOAHAs cpeaa» mMoka3zaHo Ha pwuc.l.] BumHo, 4to Ha
MHTEHCUBHOCTh HCIOJb30BaHHS MPUPOIHBIX PECYPCOB M TECHO CBS3aHHOE C
HEI0 COCTOSIHHE OKpY>Karollled Cpeabl B COBPEMEHHYIO 3I0XY OOBEKTHBHO
BIIMAIOT JIBE€ TpyHmbl (DAKTOPOB: nepeas- HAYYHO-TEXHUYECKash PEBOJIIOIUS
(HTP) u eé mposiBieHuss B NPOU3BOACTBEHHOM AEATEILHOCTU YEIIOBEUECKOTO



obmiecTBa; 6mopas -nemorpaduueckue  pakToppl (POCT  UYHUCICHHOCTH
HaceneHusi, ypOanuszauusi). OOe rpymmbl (aKTOPOB B3aUMOOOYCIOBJIEHBI U

00pa3yroT ABE MOACUCTEMBI:

o COIMATbHO-9KOHOMUYECKYIO (BEPXHSIs MOJTOBUHKA PUCYHKA);
o MPUPOJIHO-PECYPCHYIO (HUKHSSA YaCTh PUCYHKA).
Hayuno- P Poct uncnennocry,
TexHudeckas | HapOJOHACEIICHUS,
PEBOIIONHS > ypOanu3anus
.| IIpomsBogurenbHbIE |
CHJTBI -
A
IIpuponHsie
pecypcsl
A 4 A\ 4
Hcromenue R 3arpsi3HeHHE
[IPUPOIHBIX OKpYXKarolen
pecypcoB . cpepl

A A

OxpaHa okpy»Karouiei
> cpensl

A

Puc. 1.1 — BzanmoaeiicTBHe 0OCHOBHBIX (JaKTOPOB B cUCTEMe

«00111eCTBO —TPHPOAHAS Cpeaay

3navenue HTP, wnu nayuno-texuuueckoro nporpecca (HTII), orpomuo.
VY He€ ecTh nenu ¥ 3QPEeKTUBHBIE PE3YAbTAThI B UX JOCTHIKCHHH.
OddextuBHocth HTII — 310 cremens nmoctmkeHus ero 1enud. OnHa

U3MEpSieTCd OTHOIICHUEM BeMWuuHbl 3(dekTa K 3aTpaTtaM, KOTOpbIE €ro

00yCIOBINBAIOT.
[lo conepxanuto BeiaenstoT cienyromue 3 dextst HTII:
l. MH(POPMAIIMOHHBIN (CBSI3aH C HAKOIUICHWEM HOBBIX 3HAHUM,

nepeaoBOro TCXHUYCCKOTO0 U OPraHn3allMOHHOTO OIIbITa U TPYAOBBIX HABBLIKOB.



OH pa3BuUBaeT Hay4yHbIM, HAyYHO-TEXHHUUYECKUA ¢ HWHTEIUIEKTYyaJbHbIN
MOTEHIMAM 00111eCTBA, OTACIBbHBIX TPYIOBBIX KOJUIEKTUBOB U PETHUOHOB );
2. DKOHOMHUYECKHUH (CBsA3aH C HCIOJB30BAHHMEM MHHOBAIlUN W

WHBECTUIIMHN, BBIPAXKAETCA B IPUPOCTE BAJIOBOTO BHyTpeHHero npoaykra-BBII);

3. peCypCHBIN (CBSI3aH C UCMOJIb30BaHUEM MPUPOAHBIX pecypcoB (I1P),
UX BOCCTAHOBJICHUEM );

4. skonornueckuit (u3menenus B OIIC );

5. COLIMANIbHBIN (co3aaHue Oosee OJaronpusiTHBIX YCIOBUW KU3HU

JUJIS1 YEJIOBEKA).

Bcé Oombliiee 3HaueHHME HA COBPEMEHHOM JTalle >KH3HEACATECIbHOCTH
oO1iecTBa MprOOpETAET peCypCHbIi 1 3kosnornyeckuit a¢pdextsr HTII.

[ToBbienue 3naunMoctu pecypcuoro 3¢ dexra HTII cBsizbiBaeTcst co Bce
BO3pPACTAIONIMM  MOTPEOJICHUEM  MPUPOJHBIX  PECYPCOB VI HYX]
MIPOMBIIJIEHHOCTH U OAHOBPEMEHHO ucToleHueM nociegnux B OIIC.

Pacuersl mOKa3bIBAIOT, YTO B CIIy4ae IPOJOJDKAIOIIETOC CTAMOHAPHOTO
AKCIOHEHIIMATBHOTO NOTPEOICHUS PUPOIHBIX PECYPCOB MHOTHE U3 HUX YK€ B
XXI Beke OynyT wucdepnasbl, a Jerpajganus I0YB, H3MEHEHHE KIMMaTa,
3arpsi3HEHUE BOJI U T.Jl. CTAHYT HEOOPATUMBIMHU

OCHOBHOM MNPUYMHOW  CKJIAJBIBAIOIICHCS  YIPOXKAIOIMIEW CUTyaluuu
ABJISICTCS IECTBUE MEXAHU3MA KIIACCUYECKOW MOJENN PBIHOYHOW YKOHOMMKH,
MPEICTABICHHON B Tpyaax Anama CMUTa U APYTrUX S3KOHOMHUCTOB. JTa MOJIEIb
uMena 1eJIbl0 MAaKCUMM3alUI0 MPUObUTM Y YYUThIBAjJa JIUIIL JBa MEPBUYHBIX
JTUMUTHPYIOMUX (haKTopa:

®3=F (L, K),
rae L- TpynoBeie pecypcesl;
K — xanura.

[Toutn 300 neT Takasi SKOHOMHKa sIBIsIach «ppoHTanbHoi » (DPI) mo
OTHOILIEHHUIO K OKpyxkatouied npupoaHoit cpeae (OIIC), T.e. paspymiaroniuii
OIIC mo BceM HampaBJICHHSIM, TaK KaK HUKAKUE IKOJOTHYCCKUE OTPaHUUYCHUS
HE YYUTHIBAJIUCH, TPUPOTHBIC PECYPCHI, IKOJIOTHIECKUE CUCTEMBI M TEPPUTOPHH
CUMTAIIUCh HEOTPAHWYEHHBIMH W HEHCTOmUMBIMH, a wu3MeHenus OIIC
paccMaTpUBaNINCh KaKk MOOOYHBIA 3(DPEKT HAyYHO-TEXHUUYECKOro Mporpecca —

HEeXeJlaTenbHbIi, HO Hen30exHbId. [Ipm 3TOM cuuTanoCh, 4TO 3KOHOMHUKY



MOXKHO KOODJIMHUPOBAaTh «HEBUAMUMOW pYKO», T.€. CHUCTEMON LEH, C
JIOCTAaTOYHO OIYTUMBIMH MOJOKUTEIBLHBIMU PE3YIbTATAMH.

OpnHako, COBEPUIEHHO OYEBUAHO, YTO MOJEJIHA DPBIHOYHOM 3IKOHOMHUKH
oOpasna JByX-, TPEXCOTJIIETHEH NTaBHOCTU HE MOTYT 3(PPeKTUBHO paboTaTh Ha
COBPEMEHHOM 3Tare 3KOHOMHYECKOr'0 Pa3BUTHS OOLIECTBA. DTO OCOOEHHO SIPKO
nposiBusiock B 3noxy HTII, xoTtopeiit compoBoxkaaercs aemMorpaduueckum
B3pIBOM Ha IulaHeTre. Ha npoTsSKEeHUM TMOCIEIHUX CTOJIETUM MHUPOBOE
HACEJICHUE YBEIWYMBAJIOCH MPUMEPHO HA 2 % B roJ, YABAUBAIOCH KaXAble 35
JeT, MUPOBOE ToTpebdieHne ToBapoB — Ha 4% B roj] ¢ yaBoeHueM Kaxjnie 17-18
JeT, a J00bIYa MOJIE3HBIX MCKOMAeMbIX Ha KaXKJIOTO KUTENs 3eMJIU — MOYTH Ha
10% B rox ¢ ynBoenueM kaxnapie 9-10 mer. CinegoBaTenbHO, HMEET MECTO
CTPEMUTENBHOE YBEIMUYCHUE «UYEIIOBEYECKOM AKTMBHOCTH», KOTOPAsl BKIIFOYAET

«BCEY

o noTpebieHre MPUPOTHBIX PECYPCOB;
o BBIXOJ1 YUCTOU MPOIYKIUY;

o HaKOIIJIEHUE OTXO/IOB;

° 3arpsisHeHue u ucromenue OIIC.

OHa (aKTUBHOCTb) XapaKTEPU3YETCS CBOEH «HEMPOMOPIIMOHATBLHOCTHION.
Tak, pacdeTsl MOKa3bIBAIOT, YTO TPHU YBEIWYCHUN YHUCICHHOCTH HACEJICHHS B
7IBa Ppa3a, ypOBEHb «UEJIOBEUYECKON aKTUBHOCTU» BO3pacTaeT B 3-5 pas.

Takum oOpa3oM, pacTymiasi YUCICHHOCTh HAcCeNeHUsI MpeBpaTUiach B
CYILIECTBEHHBIA JIOMOJHUTENbHBIN (akTop JnaBieHuss Ha Ouocdepy c eé
OTPaHUYCHHBIMU MTPUPOTHBIMHA PECYPCAMH.

B ycnoBusix Bcex Bo3pacTaromux MaciTtaboB MOTpeOJIeHHs] MPUPOTHBIX
PECYpPCOB, PE3KOT0 YCIOXHEHHsI TMpolecca B3aUMOJCUCTBUS NPUPOILI U
oOlecTBa, HUHTEHCU(UKAMU W  paclidpeHus  cepbl  IPOSIBICHUS
crnenupuyeckux MPUPOTHO-aHTPOMOTEHHBIX MPOIECCOB, KOTOPhIE BO3HUKAIOT
BCJICJICTBUE TEXHOTCHHOTO BO3JCHCTBUS Ha TPHUPOAY «HEBUAUMAS PYyKa»
(cucrteMa 1IeH) He JeWCTBYeT, MO0 B OCHOBY KOHIENIMU (HPOHTATBLHOU
HSKOHOMUKHU TIOJIOKEH PACXOJHBIM MeXaHu3M. VIMEHHO OTClo/la MPOUCTEKAIOT
oyt 90% 3K0NOrHYecCKuX yrpo3 Ha IUIAHETE.

[Ipu 5TOM BO3HUKAET MapajoKcalbHasi CUTYyallusi: HAllMOHATbHBINA JTOXO]T
rocyJapcTBa MOXET BO3pacTaTh, a HalMOHAJIbHBIE OoraTrcTBa (NMPUPOJHBIC

pecypchl) YMEHBIIIAIOTCH.



PEOPT'AHU3BAIIUA I'PYIHIIBI ITIOPOJHBIX OTBAJIOB JAJISA
®OPMHUPOBAHUA PEKPEALIMOHHBIX 30H

Psacusiackas A.C.,Apramonos B.H.

JIoHEen KM HallMOHAJIbHBIM TEXHUYECKUN YHUBEPCUTET

IIpoananuszupoeana OuHamuka npobaemvl peopeaHu3ayuu NOPOOHLIX OMEAN08 Ol
Gopmuposanus  peKpeayuoHHuIX  30H,  NPEONONHCeH  GAPUAHM  peuleHuss  dMou
npooIEMbL, PACCMOMPEHBIOCHOBHbIE  NPUHYUNBL  OP2AHU3AYUU U NPOEKMUPOBAHUs
DPEKPeayuOHHbIX 30H.

OnHoii w3 Hambosiee aKkTyaldbHBIX TIpobsem Jlonbacca sBisieTCS
He0JIaromnoayyHas 3KOJOorhyeckass OOCTAHOBKA, OOOCTPHUBIIASICA B CBS3U C
IIUPOKOMACIITA0OHON  pecTpyKTypuU3alMel yriieno0bIBAIOIIETO KOMIUIEKCa,
MpoOBOAMMON 31ech, © JukBuganuei Oonee 40 yrompHbix 1maxt. Ha
3HAUYUTEJIbHOM 4YacTH JAaHHOW TEppUTOpUH, O0mIeH Iuiomaabio okono 10 Teic.
KM, HapyllIeHO €CTeCTBEHHOE cocTosHue JnaHamadta. B 30He BIusHUS
yTI1e100bIBAIOIIETO KOMIUIEKCa ChOPMUPOBATIUCH cIEU(PUUECKHE, B TOM YHUCIIE
HETaTUBHbBIE B DKOJOTMYECKOM OTHOIIECHHUM MPOLECCHl U SBJICHUS, CBSI3aHHBIC C
00pa3oBaHUEM IIAXTHBIX OTBAJIOB U JIPYTMMHU MPUUYUHAMH ITPOU3BOJCTBEHHOTO
XapakTepa.

JlukBunanusa maxrt Ha Tepputopun Jlonbacca nmpuBena K BO3HUKHOBEHUIO
U Pa3BUTUIO «BTOPUYHBIX» TEXHOTEHHBIX MPOIECCOB, OOYCIOBICHHBIX
3aKOHOMEPHBIMU  TEHJCHUUSIMHU CpeAbl 1O JIOCTUXKEHUS PABHOBECHOTO
COCTOSIHHMSI B YCIIOBHUSIX OCTAaBJICHHE MOPOAHBIX OTBajOB W T.m. [l]. Pemenue
ATOUN MpoOIEeMbl HAXOJIUT CBOE MECTO B OOpa30BaHMU HA TAKUX TEPPUTOPHUAX
30H pekpearuu. PEKPEAIIUSA (nmonbck. rekreacja - oTasix, oT aaT.Recreatio -
BOCCTAHOBJICHHE) - OTJbIX W BOCCTAHOBIICHHE CHUJI YEJIOBEKA, KOTOPbIC ObLIN
MOTEPSHBI B MPOIECCE €ro TPYAOBOU AesATENbHOCTU. B 3TOM cMbICiEe TepMUH
ynotpebnsiercss ¢ 1960-x rogoB B JHUTEpaType B CBSI3U C IIUPOKUMH
npoOjieMaMu OpraHu3aliy OTAbIXa HACEJICHHUS.

Ha pa3BuTue Takux peKpeanMOHHBIX PAlOHOB CYIIECTBEHHOE BIIUSIHUE
OKa3bIBaIOT MHOTHE (DAKTOPHI, HAPUMEP: YPOBEHb SKOHOMHUYECKOT'O Pa3BUTHUS
TEPPUTOPUM;,  TPAHCHOPTHAsE  JIOCTYNHOCTb  TEPPUTOPUU B  Mpeaenax
corokynbTypHot cuctembl (CKC); Hamuume J0CTAaTOYHOIO KOJHUYECTBA
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TPYAOBBIX PECYPCOB; CYIIECTBOBAHHUS CUCTEMBl PACCEJICHUS. DTO pealbHbIC
(haKTOPBI KOHKPETHOTO MPOIIECCa Pa3BUTHS PEKPEAIIMOHHOTO paioHa.

Puc.1.1 - Teppuxon maxtbl uMeHu 60-1eTust CoBeTCKOM YKpaUHbI
(obiBIIasE «BocTouHas»)

C npyroil CTOpOHBI, UX OTCYTCTBHUE HE UTPAET CTOJb YK CYIIECTBEHHOU
poIM W HE CHUMAaeT 3aJayd OCBOCHHUS ONPEACIECHHOrO pailloHa Kak
pekpearninoHHoro.OcHOBHOE B 3TOM mpoiiecce - nmorpedHocts CKC B ocBoeHHH
TOM WIM WHOM TEPpUTOPUU, U €CIM OHAa HAYMHAET OCBaMBAThCS Kak
PEKpEAlMOHHBIM paiioH, TO MPOOJIEMbl PEIIAIOTCS HE3aBUCUMO OT TOrO,
HACKOJIbKO OJyaronpusiTHble YyKa3zaHHbie Bbilie (akropslllens u  3amaun
WCIIOJIb30BaHUsl TEXHOTC€HHO HApPYLIEHHBIX 3€MENib MOPOJAHBIMU OTBajlaMU C
LHENBI0  peKpealuu pa3padoTaTh HSKOJOT0-3KOHOMUYECKHE U  COILHUAJIbHbBIC
TpeOOBaHUs K CO3JJaHUI0 KOMILJIEKCA PEKPEAIMOHHBIX 30H [2].

B cinywae ¢ pekpeallMOHHBIM palloOHOOOpa30BaHUEM HMEET MECTO
CTaHJApTHAasT CX€Ma: CYIIECTBYET OIPEACICHHAas] TEPPUTOPHUS, KOTOPOU
npeAcTouT ObITh ocBoeHHOU B pamkax CKC; ecnu ee moTeHIMan cnocoOCTByeT
Pa3BUTHUIO PEKPEALMHU, TO MPOLECC HAYMHAETCSA - U HE TIOTOMY, YTO BO3HHKAET
ocTpasi HEOOXOAMMOCTh OTAbIXaTh UMEHHO B JIAHHOM pPaillOHE U UMEHHO TaKUM
o0pa3oM , KOTOpBIM Tpeajaraer d3ToT paioH. [Ipomecc pexpeanmoHHOTO
OCBOCHHUSI HAYMHAETCS M PA3BUBACTCS TOJBKO IMOTOMY, UYTO MPHUIILIO BpeMs
OCBOCHHS Tepputopuu. BeIOOp K€ KOHKPETHOM JOpOrH, JACHCTBUTEIBHO,
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YaCTUYHO 3aBUCHUT OT €€ MOoTeHuuana. Mtorom mporiecca OCBOCHHUS SIBIASETCS
COOTBETCTBYIOIIIEE PA3BUTHE TEPPUTOPUU KaK MPOMBIIIIEHHOTO, CTOJIUYHOTO
WU peKpealoHHoro paiona. [locie mMpoxoxkaeHus HEKOTOpOro  IHKa
HacTymaeTr cTaOWinu3alus OCBOEHHUS B HM30paHHOM HAMPABICHUU: CTOJUIIA
MOXET OBITh TMepeHeceHa B JPYyrod ToOpojJi; HHTEHCHUBHOE pa3BUTHUE
MPOMBINIJIEHHOCTH UCTOIIAET PECYPChl TEPPUTOPUHU, TOPOKIAET PETUOHATBHYIO
AKOJIOTUUECKUN KPU3UC U TEPSET TEMIIbI U MEPCIEKTUBBI;, peKpealrs BHITECHSIET
peKpeanuio u3-3a pocTa MOJU(DYHKIIMOHATBHOCTH M  HECTaOWJIBHOCTH
peruona.|3]

Pexpeannonnoe pailoHooOpazoBaHue Oasupyercs Ha IPUPOTHOMN
ocHoBe. OTHAKO MPUPOJHAS OCHOBA JIOCTATOYHO M3OBITOYHAS, & BO3MOXKHOCTU
U MOTPEOHOCTU PEKpEaIllMOHHBIX pallOHOB BechbMa orpaHuyeHbl. ITorom 3toro
MIPOTUBOPEUHSI SBIISIETCS TO, YTO BHIOOP KOHKPETHOTO pailOHa B PEKpPEallMOHHOM
OCBOGHMUM BO MHOIOM OIpEAEIseTCs] MNOTPEOHOCTSIMHU COLUOKYJIBTYPHOTO
OocBOEHUsI TeppuTopuu. KaHaumaToB Ha pEKpPealiOHHOE pa3BUTHUE CPEIU
Pa3IUYHBIX PAlOHOB 3HAYUTEIHHO OOJIBIIE, YEM pPEaIbHbIX BO3MOXHOCTEH UX
OCBOCHUS. DTO KacaeTcsi KaK HaYaJlbHBIX CTaJul OCBOCHUS TEPPUTOPUU B
PEKpEAMOHHBIX IENsIX, TaK W d3Tamna MNOJJAepKaHUs JOCTUTHYTOTO YPOBHS
pPEKpealioHHOW  OCBOEHHOCTHU. ExxeromgHasi ~ pekpealuoHHas  aKTUBHOCTD
Hacenenuas CKC - pecypc  BecbMa  OrpaHWYCHHBIM,  KOTOPBIU
nepepacnpeaessieTcss B 3aBUCUMOCTH OT MOTPEOHOCTEN 3TON COLIMOKYJIbTYPHOU
cucteMbl. Bo MHOTOM mpornecc pekpealmoHHOTO OCBOCHUSI TEPPUTOPUM, MYCTh
Jaxe  JCUCTBUTENBHO  YHUKAIbHBIX,  OMNpENENseTCs  OCOOCHHOCTSAMHU
CKC. OcBoeHne 1O  ONpPEACIEHHBIM  COLUMOKYJBbTYPHBIM  CTaHAApPTaM
0€3yCJI0BHO Ha IEPBOM MECTE.

OcCHOBHbIE MIPUHIIMIBI OPTAHU3ALNU U TPOCKTUPOBAHUS PEKPEAIMOHHBIX
30H 3aKJIIOYAIOTCS B CJICAYIOIIEM:

* nmaamapT HE  JOJDKEH ObITh  OJAHOOOpa3HbIM. BHyTpeHHS S
pazHooOpasue JnaHamadTa COOTBETCTBYET BaKHEHIIMM  YCIOBHUSIM €O
YCTOMYMBOCTH, IKOJTOTUYECKUM U ICTETUUECKUM TpeOOBAHUSM, XOTsI HE BCEraa
COOTBETCTBYET OJIIDKAaWIIMM  YKOHOMHUYECKMM HHTepecaMm. YepenoBaHue
HEOOJBIINX yYaCTKOB MACTOHII, KyCTapHUKOB, JIECOB, POII, BOJOEMOB, 00JIOT
BCETJIa HKOJIOTUUECKH 11eJIec000pa3Ho;

* U3 BCEX BHUJIOB PEKOHCTPYKIUU 3€MeNib MNPHOPUTET HAAO OTIATh
3€JICHOMY MTOKPOBY, YUUTHIBAs €ro crabunuzupyromniue GyHkiuu B Janamadre;
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* U4 TOro, 4YToOBl TMOJJAEp)KAaTh ECTECTBEHHOE paBHOBECHE,
1esecoo0pasHo SKCTCHCUBHO, "mpucnocabiauBas” HCTIOJIb30BATh
3emud. [IpupoHbie 11€HO3bI MOJIHEE UCTIOJIB3YIOT COTHEYHYIO YHEPTUIO U BOAY,
YeM KyJIbTYypHbBIEC LIEHO3bI, U JIsl YCIOBHUU MO CO3JaHUIO0 PEKPEALIMOHHON 30HHBI,
oHu 6osee 3 PEeKTUBHBI;

* BAXHOW 3ajayuedl sBJISETCS CHIDKCHHE 3aTpaT IIEHHBIX OMOTEHHBIX
9JIEMEHTOB MHHEPAJIBHOTO TMHTAaHWUS W3 IIOYBBI MATEPUHCKOM IMOPOJIHI,
MHTeHCUUKaus OHOJOTMYECKOTO KPYyroBOpoTa, a, CIeJ0BaTelbHO, W
MOBBIIIEHUE OMOJIOTMYECKON MPOAYKTUBHOCTH.

PactutenbHOCTh cOCOOHA NEPEXBATHIBATh TAKUE PJIEMEHTHI HA MYTSIX UX
MHUTpAIlMK, Wrpas poJib BaKHEHIIero OMOreoXMMHYecKoro Oapbepa.
PexomenayeTcss pa3Melmiath Takue Oapbepbl C BBICOKOIMPOU3BOJIUTEILHON
pPacCTUTEIBLHOCTHIO B BBIEMKaX M JoJuHax. Bomoembl MoOriam OBl CIYXKUTh
F€OXMMHYECKUMH JIOBYIIKAMHU IS TOW 4YacTh OWOJOTHYECKH BaXHBIX
AJIEMEHTOB, KOTOPbIE HE YAAJIOCh 3a/iepKaTh 3eleHbIMU Oapbepamu. Heyroaps
(KOTJI0OBaHBI, HACHINIA, KaHaBbl, JaMOBI M T.M.) CO3JAIOT MPEAMOCBUIKA IS
dbopMHUpOBaHUS  €CTECTBEHHOM CHCTEMBI ¢  OOJBIIMM  pa3zHOOOpa3HeM
COCTaBJIIIOMMX €€ MOPQOJOTHUYECKHX €IMHHUIl, KOTOphble 00pa30BaIUCh
BCJICICTBHE MPUCITOCOOICHHS KaXKI0TO BUAA K «CBOe» (popme penbeda.

OO0mMu  3aadyaMM = TIPOEKTa IUJIAHUPOBKM  PEKPEAIlMOHHOW  30HBI
SIBJISTFOTCS :

* KOPPEKTUPOBKA TPAHUI] 30HbI;

* YTOUYHECHHUE (PYHKIIMOHATIBLHOTO POGUIISI M PEKPEAIMOHHON POTPaMMBI;

* 30HUPOBAHUS TEPPUTOPUH;

* pa3paboTka NPEeJIOKEHUN MO KOMIUIEKCHOW OpraHu3alli U OXpaHe
MIPUPOTHOTO U AaHTPOTIOTEHHOTO JIaHAImadTa;

* YTOUHEHHUE CETH U (DYHKIIUM TEPPUTOPUN HE PEKPEAIIMOHHOTO MpOoduiIs,
yBsI3Ka C MOTPEOHOCTSAMH PEKpEaITHH.

OO0s3aTebHO JOJDKHBI YUYHUTHIBATHCS W OTOOpaXaThbCsl BCE OCHOBHBIC
AJIEMEHTHI MPOCTPAHCTBA, BIHUSIOMIME HA OOIIYI0 IJIAHUPOBOYHYIO CTPYKTYPY
JAHHOTO paiioHa.[4]

TakuMm 00pa3omM, MOHUTOPHUHT OKPYKAIOIIEH TPUPOTHON CPEIbl B 30HE BIUSHUS
MTOPOJHOTO OTBAJIa 3aKJIIOYAECTCSA B TOM, YTO HEOOXOUMO:

-TacIopTHU3aIIHs TTOPOJHOTO OTBaa;

-000CHOBaHHUsI HAMPABICHUM UCIIOIB30BAHMS TOPOJHOTO OTBAJA;
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-TYLIEHUE TOPSIIUX TOPOJIHBIX OTBAJIOB;
-TeXHUYECKas U OMOJIOTUYECKasl PEeKyJIbTUBAIIUS;
-03€JICHEHUE W HCHOJIb30BAaHWE B KAYECTBE JOMOJHUTEIBHBIX 3JIEMEHTOB
DKOCETH
BrinosiHEHNE BBIIENIEPEUHNCIEHHBIX MEPONPUSATHN MO3BOJISIET OCYIIECTBUTH
YCTOMYMBOE NPUPOJOMNOJIB30BAHUE B PETHMOHE U CO3/1aTh OJaromnpusiTHbIC
YCJIOBUS JJIs1 Pa3BUTHUSI OUOTHI.
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YTUIM3ALIMA TBEPIABIX BBITOBbBIX OTXO/J0B HA OCHOBE
BBICOKOTEMIIEPATYPHOI'O IITUPOJIM3A

Yyouenxo B.B., /Iynesa O.B.
Jloneyxuti HayUOHANLHBIU MEXHUYECKUL YHUBEPCUMEN

B cmamve npeonoscern cnocob ymunuzayuu meepovix Oblmoevix omxo0os.
Ipoananuzuposanvi 0CHOBHbIE MEXHOI02UYECKUEe NPOYECChbl, NPOUCXOOAWUe NO
gvicome paboye20 NPOCMPAHCMBA PeaKmopa.

[lo Macmitaly OTpULATENbHBIX BO3JACHUCTBUM Ha  OKPYXKAIOUIYIO
MPUPOJIHYIO Cpelly BaKHEHIIee MECTO 3aHHMAIOT TBEPJIbIE OBITOBBIE OTXOJIbI
(TBO), xoTopble NPEACTABISAIOT COOOW HEOAHOPOIHBIE U HECTAOWJIBHBIE IO
CBOEMY COCTaBYy CMECH OTXOJIOB, MOCTYyHAalOIIMX U3 JKWIOIO CEKTOopa,
Mara3uHOB, OOJIbHUI], KOMMYHAJIbHBIX CIIY>K0 U yUpexKICHUH.
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TBO onmacHBbI Kak Il OKPYKarolel MPUPOTHOW CPelibl, TAK U JJISI BCETO
YeJoBeYeCTBA M3-3a IMPOILIECCOB  OKHUCJIEHUS, THUEHUS M  BO3ACHCTBHUS
atMocepHbIX ocankoB. UToObl HeWTpanu3oBaTh BpenHoe BozzaeiictBue ThO
HEOOXO0MMO UX 00E€3BPEXKUBATH U YTUIU3UPOBaTh. B CBs3u ¢ 3TUM mpobiaema
yaaienuss u oOe3BpexkuBaHus ThO mpeBpamaercss B SKOJOTHMYECKYIO
npobsemy [1]. Ona siBhsieTcsl OJHOM M3 CaMbIX OCTPBIX M TPYJHOPEIIAEMBIX
AKOJIOTMUECKUX 3aJlad BO BCEX TocyJapcTBax IUIaHeThl. KapauHanbHBIM
pellIeHrueM ITOM 3a7aun cuuTaeTcss Tepmuueckas oopadotka ThO. B mocnennee
BpeMsi B  MHPOBOM TNpPaKTUKE TOBBIIIEHHOE BHUMaHHE  YIEJSETCSA
TepMOXUMHUYECKUM MeToAaMm yTwim3auun ThO — nuponusy, kak HauOoiee
COBEPIICHHOMY TEXHUYECKU U 0€30MacHOMY SKOJIOTUYECKH.

B 3aBucumocTH OT TemmepaTypbl Ipollecca CYIIECTBYIOT HHU3KO- (0
550°C), cpemane- (mo 800°C) u BwicokoTemmeparypubiii (Bbiie 800°C) Buabl
MUPOJIN3a.

[lepcrieKTUBHBIMHM B HACTOSIIEE BpEeMsl SBISIOTCS BBICOKOTEMIIEpaTypHbIE
MUPOJIM3HBIE YCTAHOBKH, TJI€ B KAUECTBE CTAOWIM3UPYIOILIErO TEIIOTeHepaTopa
BBICTYIIAET MIJJAKOBO-KOKCOBBIM CJIOM, HArpEeBaeMbIii 3a cUeT [[oyneBoro temia
MOCPEJICTBOM  TMPOXOXKAECHUSI Yepe3 HEro »HJIEKTPUYECKOro Toka [2-3].
[lpunuunuanbHass  cXema  MPOIECCOB,  MPOUCXOMASIIMX B pPEaKTope
BbICOKOTEMIIEpaTypHOro nuponusza ThO, npencrasnena Ha puc.1.1.

Becy pabGouunii 00bEM peakTopa MOXKHO YCIOBHO pa3OUTh Ha
TEXHOJIOTUYECKHE 30HBbI, MPUBEACHHBIE CIpaBa OT puUCYHKAa. Paccmorpum
OCHOBHBIE TEXHOJIOTMYECKHE MPOILIECChl, TPOUCXOISAIIUE MO BBICOTE pabOYero
MPOCTPAHCTBA PEAKTOPA:

- B BEpXHEH 30HE (30HA CYIIKHU) MPH TEeMIEpaTypax HE MPEBBIIIAIOIINX
200°C, TpPOMCXOMUT OCHOBHOE wHcmapeHme Biard u3 TBO, W HAaYHHAIOTCS
XUMUYECKUE PEaKIMU pa3JIOKEHUs] OpraHuveckux cocrtapisitomux ThO u
oOpazoBanus jerkux yriesoaoposios (CH,, CHy). [lap u yrneBomopo/ibl u3 3Toi
30HBI CMEIIIUBAIOTCA B 33JIaHHOU MPOIOPIIUU C aTMOC(EPHBIM BO3yXOM U Yepe3
GbypMbl BAyBaloTCs B 30HY ropenus TBepaoro octatka ThO (momykokc);

- B cieaywmomnield 30He (30Ha BblAeneHUa Jeryuux u3 ThO) mnpu
TeMIeparypax 400°-600°C TPOMCXOMMUT BBIICICHHE OKCHIOB yraepona (CO,
CO,) 3a cuer cBa3anHoro kucjopoga ThO, a Takxke HcCMapeHHE THKEIBIX
YIJIEBOJOPOJIOB M CMOJI. B 3TOl 30HE HAET aKTUBHOE OOpa30BaHUE JIETKUX
yraeBonoposioB (CH,, CHy). JleTyune u3 30HBI KOKCOBAHUS MPAKTUYECKU HE
MOCTYNal0OT B BEPXHIOI0 30HY peakTopa 3a CYeT BOJSHOIO 3amopa,
oOpasyromierocs npu ucnapenun Biaru ThO. OcHOBHasi 4YacTh JETY4YHX
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ra3000pa3HbIX BEIIECTB M3 ATOM 30HBI MOJAETCS HENOCPEICTBEHHO B 30HY
TOPEHUs, OCTaJIbHAS YACTh JIETYUYHX MOCTYIAET B 30HY TOPEHUS, IPOXOAS YEPE3
CJIOM pacKaJ€HHOI'0 MOJIYKOKCA, W MPHU 3TOM IOJ ACHCTBUEM TEMIIEPATYPHI U
OCTaTKOB CBSI3aHHOIO KHCIIOpOJAa M BJIATM TOABEPraercs JalbHEHUIIEMY

MMAPOIU3Y.
K TBC 30Ha CyIIKu
l 1 100°-200°C
8 ) 2
¢ O O 3oHa BbLAeneHus getyuux u3z TbhO
< 106 =200 CO 400°-600°C
3
uap 400 - 600 l N
O O O O O ¢ 3ona xokcoBanus ThO
00 1200 800°-1200°C
el 4oo 1600 cO 4 |
30Ha I 3ona
BO3IyX 1
6 5 aKTUBHOTO | o6pa3oBanus
TOPEHUS | PEHEPATOPHOIO
\ 1600 - 1800 C QQ KOKCOBOTO | Tasa
7 SRS ocrarka TBO ; 1400°-1200°C
|
f/ff//f/{//fm 1400°-1600°C
KUIKHHN DUIaK
30Ha AIIEKTPOHArpeBa MIJIaKoOBO-
KOKCOBOT'O CJIOA Y BBIITYCKA IIJIaKa
1600°-1800°C
Puc. 1.1 — IIpuHuunuagbHas cxema padoThl peakTopa
1 — peaxrop; 5 — TpyOOIpOBOJI XOJIOJHOTO Ta3a;
2 - ThO; 6 — 3JIEKTPONPOBOAHBIN CIOM;
3 — TpyOOnpOBO/I TOPSIYETO Ta3a; 7 — 3IIEKTPOAbI;

4 — BuxpeBas TpyOa ¢ KOMIIPECCOPOM; 8 — PEeryisaTop napa.
VYcraHOBKa COOTBETCTBYIOIIMX CHCTEM Ta3004YUCTKM B Ta30BOM TpPAKTe

IIOJAYM JIETYYMX M3 JAaHHOW 30HBI B 30HY TOpeHHs TBephoro ocratka ThbO
ITO3BOJIIET OYMCTUTD I'a3bl OT XUMHUUECKUX COEIUHEHNN, CONEPKAIUX IaJIOTCHBI
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u cepy (HCI, HF, H,S, SO,, SO;, MeCl,, MeS, MeF,) u yvactu oprannyeckux
coenuHeHui. Takast cuctemMa ra3004MCTKHU MO3BOJISIET 3HAYUTEILHO YMEHBIITUTD
KOJMYECTBO CEPOCOJAEPKAIUX M TaJIOr€HOCOJEPKAIUX Ta30B B COCTaBe
MOJIy4a€MOro B JajdbHEWIIEeM MUPOJIM3HOTO raza. BojHas mysbia U3 CUCTEMBI
ra3004KMCTKUA SIBJISIETCS HUCXOJHBIM MAaTEpHAIOM JUIsl TIOJYYEHUS IBETHBIX
MetaiioB (Zn, Pb, Sn, Cu u apyrux) u opraHu4ecKuX COCIMHEHUU (CHUPTOB,
CMOJI, aJIbJICTUJIOB U T.1.);

- B 30HE KOKCOBAHHUs IIPpU TEMIIEpaTypax 800°-1200°C 3akanumBaercs
BBIJICJICHUE JIETY4YHX U 00pa3yeTcsi TBEPAbIA YIIepOaUCThI OCTATOK (IMOTYKOKC)
¢ MuHepanbHbIMU ocTaTkamu THO (301a, MeTaibl);

- B 30HE TOpeHHus (TemmepaTypa TMOBBIIAETCA [0 1400°-1600°C)
IIPOMCXOIUT AKTHBHOE OKHCIEHHE yriepoaucroro ocrarka TbO 3a cuer
BJIyBa€MOM Mapo-BO3YIIHON CMECH U Tra3000pa3HbIX JeTyuux. ['a3oo0pa3Hbie
npoayktsl roperust (CO,, H,O), mpoxoas yepe3 cioil 00pa30BaBIIETOCs] KOKCa
n3 TBO (30Ha reHepauuu rasa - Temmeparypa 1400°-1000°C), maxcumaibHO
BoccTtaHaBiuBarorcs 10 CO, H, u yaanstoTcs U3 peakropa BUIE€ CUHTEe3-ra3a. B
30HaX TOPEHHS U TEeHepaluu MPOUCXOAUT (POPMHUPOBAHUE NUIAKA U
BOCCTAHOBJICHUE METAIJIOB M3 MHHEpanbHbIX OCTaTKOB THO. IlomydeHHslit
CUHTE3-Ta3 B CMECHU C Ta3000pa3HBIMU CMOJIAMU U TSKEIBIMU YTJIEBOJAOPOAAMU
MOCTYMAaeT Ha OUYUCTKY OT IbLIH;

- B HIDKHEW 30HE MPOUCXOAUT MPUHYIUTEILHOE HarpeBaHUE IIUIaKa C
OCTaTKaMM TIOJIYKOKCa TMPOIMYCKaHUEM IIEPEMEHHOI0 JJIEKTPUYECKOrO0 TOKa
yepe3 CIoM nuiaka. Takke B OTOM 30HE NPOUCXOAUT  KOATYJSILUSA
MEJIKOJIMUCTIEPCUOHHBIX PACIIaBICHHBIX MUHEpaabHbIX ocTaTKOB ThO. Kuakuii
[UIAK 10 MEPE HAKOIUICHHS BBIMYCKAETCS W3 PEakTopa B BHUJE OTBAJILHOIO
nutaka. MeTanabl CKalJMBAalOTCd B HUXKHEM 4YacTU UIIIAKOBOW BaHHBI —
KOMWJIBHUKE METAJUIOB M TaKXKe MO Mepe HAKOIUICHUS BBIYCKAIOTCA U3
peakropa.

30Ha NPUHYAUTEIBHOTO AJIEKTPUYECKOTO HarpeBa IIJIAKOBOTO clos [4]
SABJIAETCSA OCHOBHOM B MIPUBEAECHHOU TEXHOJOTUYECKOMN cxeme
BbICOKOTEeMIIeparypHoro nuponu3a ThO, T.k. mpenompenensier NpoTEKaHUE
BCEro TEMIOBOro rmpoiecca nepepadbotku ThHO ¢ yderoM HecTaOUIBLHOCTHU
HCXOJIHOT'O COCTaBa U CBOMCTB OTXO/OB:

- HU3Kas TernoTBopHas crnocoOHOCTH(800-1400 kkan/Kr) Hepas3aeseHHbIX
TBO;

- Ce30HHBIE KoyeOaHWs (3UMA-JIETO), CBA3AHHBIE C HM3MEHEHUE
MOP(OIOrHYecKoro cocrara u Biaxxuoctu ThO;
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- BBICOKME TEMIEPATYPHI IJIABIEHUS] MUHEPAIbHBIX OCTaTKOB THO (1400O -
1700°C).

Jlnst obecrieueHusi CTaOUIIBHOCTH aBTOT€HHOTO Mpoliecca HEOOXOIUMBbI
CTOPOHHUE UCTOYHUKH TEIlIa, KOTOPbIE HE 3aBUCSAT HU OT MOP(OIOTHYECKOTO
COCTaBa, HU OT DJJIEMEHTApPHOTO cocTaBa W BiaaxHoctu T1bO. Takum
CTAaOMIM3UPYIOIIUM  MCTOYHHKOM,  KOMIIEHCHUPYIOIIUM  MHEPHOJIMYECKUN
HEJIOCTATOK COOCTBEHHBIX TeEMmIOBBIX pecypcoB TbBO mns pabotel B
aBTOTEPMUYECKOM PEXKUME, SIBIIICTCS DJIEKTPOHArPEB HUKHEU 30HBI PEaKTopa,
UCIIOIB3YEeMbIA, Kak JUIsl TMOJACPKaHUS CTOMKOTO TOPEHHS YIIIEPOIUCTHIX
OCTaTKOB TMpU 3aJaHHOW TeMmIlepaTtype, Tak u s OecrnepeOoiHOro
pacIiaBlieHUs] U yAAJCHHS MUHEpalbHbIX cocTaBisitomux ThO (3078,
METAJIJIOB) M3 HIKHEW 30HBI peakTopa. CTaOWUIU3HPYIOMMUA 3JIEKTPOHATPEB
MO3BOJIIET MAKCUMAIbHO 3 (PEKTUBHO YNPABISTH TEMIIEPATYPOI TPOTEKAIOIINX
AHJI0- AK30TEPMHUUYECKUX PEAKIUUA B3aUMOJIEUCTBUS TBEPIOTrO YIJIEPOIUCTOTO
octatka THO (MOJMyKOKC) C mapo-BO3AYIIHONW CMECHIO, CTPEMSICh IEPEBECTH UX
B aBTOTE€HHBIN PEXKUM, T.€. 32 CUET BRICBOOOXKIeHUs BHYyTpeHHeH sHeprun ThO.

[lonyueHHbI Ta3 HaNpaBISETCS U3 PeakTopa Ha BUXPEBYIO TpyOy, B
KOTOPOM MPOUCXOIUT pa3esiCHUE MOTOKOB ra3a Ha XOJIOAHBIM W ropsuuid. Ha
BBIXOJI€ O0Opa3zyeTcsl MOTOK OXJIaXJACHHOTO ras3a, KOTOPBIM HampaBisieTcs IO
TpyOOIPOBOAY XOJOJHOrO Tra3a K MOTPeOUTeNssM, a MOTOK TOpSYUX Ta30B
HaIpaBJgeTCsl O TPyOONMPOBOJY TOPSYETro rasa CHOBA B 30HY MHUPOJIM3A, TEM
caMbIM, TIOBBIIIAsE TEMIIEPATypy IMpoIecca. 3a CYET HTOro TMOBBIIIAETCS
KOA(DPUIIUEHT TMOJE3HOr0 JEHUCTBUS MpollecCa U SKOHOMUTCS BJIEKTPUUECKUN
TOK.

Takum oOpa3oM, BBICOKasi TeMmIepaTypa MNPOTEKAIOUUX MPOIECCOB
MOBBIIIAET IKOJOTHUECKYI0 0€30macHOCTh U 3G (PEKTUBHOCTH JAHHOTO criocoba
YTUIN3AUU  OTXOAOB, B KOTOPOM TIIYTEM BBEICHHUS JOMOJHUTEIbHBIX
KOHCTPYKTHBHBIX TPU3HAKOB OO0€CIeUnBaeTCsl CTAaOWIBHOCTH Mpoliecca M
CBEJICHA K MHUHUMYMY BO3MOXHOCTh BO3HUKHOBEHHUS BBICOKOTOKCHUYHBIX
BEILIECTB, KOTOPbIE 00JaJal0T CTOMKOCTHIO U CIIOCOOHOCTHIO K HAaKOIUICHUIO B
opranu3me uenoBeka. Kpome 3Toro, mnoiaydyeHHe HKOJIOTHYECKU YHUCTOTO,
npakThuuecku Oe3 OayulacTHBIX MpPUMECEH rasza, a Takke Oe3BpPEJHOTO IaKa,
YTUIN3UPYEMBIX B HAPOJHOM XO3SMCTBE, OTBEUAECT KPUTEPUSM OE30TXOIHOIO
MPOU3BOJCTBA M YMEHBIIAET CTOUMOCTh MpOlecca OYUCTKH MUPOTUZHBIX
razos [5].
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®OPMHUPOBAHUE YKOJOI' MYECKOMN BE3OIACHOCTHU B
30HE BJIMAHMUSA I'OPAILINX ITIOPOJHBIX OTBAJIOB

LerensHuk A.A., Apramonos B.H.

JloHenKuii HallMOHAJIbHBINA TEXHUYECKUN YHUBEPCUTET

Paboma nocesiwena anaiusy IKONO2UYECKOL cumyayuu 6 30HE 6AUAHUS COPAWUX
nopodelx omeanoes, 000CHOBAHUIO MEXHON02UU mywernus u noC1e0068ameslbHOCMU 6e0eHUs

pabom.

OnHOM W3 OCHOBHBIX OTpaciied MPOMBIIIJICHHOCTH B YKpauHE SIBIISIETCS
ropHogoObiBatomas. [locneacTBreM AesTeIbHOCTH IAXT sIBJIsIeTCSl 00pa3oBaHue
rOpAIIKUX MOPOJHBIX OTBAJIOB, KOTOPbIE HETaTUBHO BJIUSIIOT Ha OKPYKAIOUIYIO
cpeny. B mpoiiecce ropeHuss OTBajJOB HAHOCUTCS HEBOCHOJHUMBINA yIIepO
3[I0POBBIO JIIOJEH H3-32 BbIACICHUS B aTMocdepy OOJBIIOr0 KOJIUYECTBA
TOKCHYHBIX Ta30B U MbUIH, 3arPsI3HEHUS IOBEPXHOCTHBIX M MOJ3EMHBIX BOa [1].

CamoBO3ropaHue OTBAJIOB 3aBUCUT OT COBMECTHOT'O BJIMSIHUS LIEJIOTO psia
(aKkTOpOB: HAJIMYUSI TOPIOYMX MATEpPUATIOB B OTBAJIILHOW Macce; CKJIOHHOCTH
yIJis K CaMOBO3TOPaHUIO; MOCTYIUICHHUS! BO3/lyXa BHYTPh OTBaja; aKKyMYJISILUU

TCIIIa OKUCICHUA, KIIMMATHYCCKHUX (l)aKTOPOB.
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[IpoOnema TylleHHs] TOPOJHBIX OTBAjJOB B HACTOSIIEE BpEeMs SBISIETCS
BeChbMa aKTyaJIbHOM I BCeX MPEANpUATHM oOTpacid, B TOM YHCIE
JTUKBUAUPOBaHHBIX. Pemenue npobiembl 3PGEeKTUBHBIMU U 0O€30MACHBIMHU
croco0aMu U IMpUEMaMH JIOJHKHO OOEeCreurBaThCs MPU ATOM MUHHMAaTbHBIMU
3aTpaTtami.

B ouarax ropenust HaOJIIOAAETCS BBIXOJ HA MOBEPXHOCTh TOPSAYUX Ta30B U
IbIMa C PE3KUM 3alaxoM, KOTOPBIM MPOUCXOAUT MO TPEIIMHAM M KaHajlaM,
BBIXOJISIIIIMM Ha MOBEPXHOCTh. BONM3M BBIXOJA TOpAYMX ra3oB HAOIIOAAETCS
CKOILJICHUSI JIEMEHTHOM CEpbl XapaKTEPHOTO SIPKO->KEJITOTO 1IBETA.

lopsimue  oTBasibl  SIBAAIOTCA ~ OJHOM M3  OCHOBHBIX  IpoOjeM
yIIeq00bIBaoOUX paiioHOB. ['OpeHue OTBajJOB MPOJOJIKAETCS B TEUCHUH
HECKOJIBKHUX JIET. DTO BEJIET K 3arpsA3HEHUI0 aTMOC(hepbl MPOAYyKTaMU TOPEHUS U
OCaXKJICHUS WX Ha MOBEpXHOCTU 3eMiu. [Ipu cropanuu 1Kr mopobl IPOUCXOIUT
3arpsi3HEHHE 10 OMAacHOro mpexena ot 6,7 mo 8,7 MiIH. M° aTMOChEpPHOro
Bo3ayxa. M3 ropsmux oTBaioB B aTMOC(EpPyY BBIACISIETCS OKOJO JBYX JECATKOB
BpPEJIHbIX BEMIECTB: OKCHJ yIJepojaa, YIVICKUCIBIA Ta3, CEpPHUCTHINA ras,
CEPHUCTBIN aHTUIPHUA, CEPOBOJAOPO, CEPOYIIIEPOJ], CEPOOKCHI Yriepoja,
OKCHU/IbI a30Ta, CEpHAsi KUCIOTa, IMAaHBOAOPOJI, AMMUAK, [IUAHU/IbI, THOLIMAHATHI
u ap.

Cpenu (daxTopoB, HampsIMyH0 BIHUAIONIMX Ha OMACHOCTh BO3TOPAHUS
MOPOJIHBIX OTBAJIOB, BBIICIIHM:

— JIOCTYII IOCTOPOHHUX JIUI] HA MMOPOJIHbIE OTBAJIBI;

— merporpaduueckuii ¥ XUMHUYECKHIl COCTaB OTBAJIBHBIX MOPOJ]
(HanuuMe YriIUCTBIX MOPOJ HHM3KOM cTaaiuu MeTramopdu3Ma Mpu 307IbHOCTH
MeHee 95 %, cyapduaHble MOpPOABI C cojaepkaHHeM cepbl Oomee 12 %,
MUPUTHBIE U MAPKU3UTHBIC IPUMECH B IOPOJIAX U T. 11.);

— BBICOKAsI PhIXJIOCTh OTBAJIBHBIX MOPO/I, HATMYUE TPEIINH B OTBAJAX;

— KJIUMaTU4YEeCKHE O0COOEHHOCTH MECTHOCTH, BKJIIOYAst
TEMIEPATYPHBIA PEXUM, KOJIUYECTBO COJHEUYHBIX JHEH UM HWHTEHCUBHOCTD
COJIHEUHOM paJhallni;

— PacmoJIOXKEHUE OTBAJIOB HA MOJIBETPEHHOM CTOPOHE MECTHOCTH;

— YBJQXHEHHWE OTBaJOB aTMOC(EpPHBIMH OCaJKaMU U BOJOTOKAMH
MECTHOCTH;

— JJIHUTCIIBHOC CTOAHHEC OTBAJIOB 0c3 OOHOBJICHHS U PCKYJIbTUBAIIUM,
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— IJiomaab yY4YaCTKOB MacCChBa OTBaJiaA,

CIO0XKCHHOI'O IIOpOAaMHU,

CKJIOHHBIMH K CaMOBO3IropaHuIO, HAXOJAAIMNMUCA B KOHTAKTC C aTMOCCI)CpOfI.

Tabnuma .1.1 — OcHOBHBIE MepONPUATHS 110 OOpHOE C BO3rOpaHUEM MOPOHBIX

OTBAJIOB

‘ HanpaB.neHue NpeaynpeKacHust u 60[)])651 C BO3ropaHueM MNopoaAHbIX 0TBAJI0B

OpraHu3aIoHHEIC

Texnonornueckue

Texunaeckue

PazpaboTka MmeponpusTHii 11O mpe-
JIYIPEKACHUIO 0XKAPOB U UX
TYILIEHHIO.

Br160p pacrnonoxeHus 0TBAJIOB Ha
MECTHOCTH.

MuHUMHA3aLMS TOTEPh YIIIS U Py
TIIPY BEJICHUH TOPHBIX PadoT.
IoBbI1IEHNE N3BIICUEHHUS TTOJIE3HO-
T'O KOMITOHEHTa IIpH 00O0TaleHHUH.
MunnmMuszanys aehopMaoOHHBIX

Bypenne ckBakuH U1t MOHUTOPH-
Hra ¥ OOpBOBI C ToKapamu.
Hanecenune naeptHoro Marepuaia
JUISl OTPaHNYCHHUS TOCTYTIa
BO3JyXa.

MOHI/ITOpI/IHF COCTOsAHHA OTBAJIOB. MpO1ECCOB. Harumeranne I/IHFI/I6I/ITOpOB (FaBOB nu

Ol"paHI/I‘leHI/IC JA0CTyIa MoCTOPOH- OTBOIL WJIA ITOABOL BOAOTOKOB )I(HHKOCTeﬁ) B MaCCHB.

HHUX JIUI] K OTBaJilaM. MECTHOCTH K OTBaJIaM. Vmoraenue mopoJa OTBaJioB.

IMepeBasnka OTBAIOB. Harneranue BOJbI HA Y4aCTKH I'O-
PEHUSI U CaMOHArpeBa JIJIsl OXJIAK-
JICHUSI TTOPOJI.

CBOEBpEeMEHHAs PEKYIIbTHBAIHS
OTBAJIOB.

[TepepaboTka OTBAIBHBIX TIOPO/I.

Hampumep, aig UHIYIUPOBAHUS OKHUCIUTEIBHBIX IPOILIECCOB OOJIBIIOE
BIIMSIHUE UMEET JOCTYI KHUCJIOpOJa K MOBEPXHOCTH OKHUCISIEMOTO MaTepuala,
YTO ONpEAeseTcs Kak TMOpSAKOM (QOPMHPOBAHHUS OTBAJIOB, TaK H
KOHCHUCTCHIIMEH TMOpOJ M WX IUJIOTHOCTBIO. Tak, pBIXJIbIE IMOPOJIbLI, HMes
OOJIBIIYIO TUIOIIA/b KOHTAKTa C KUCIOPOJOM, XapaKTepHU3YIOTCS MOBBIIIEHHON
MHTEHCHUBHOCTBIO MPOIIECCOB OKUCICHHUS.

AHanu3 OCHOBHBIX MEPONPHUATHH 1O OOphOE C BO3rOpaHUEM IOPOIHBIX
OTBAJIOB OTpakeH B Tadi. 1 [2].

TouHas JoKaNIM3aIMs 0YaroB CaMOHArpeBa U TOPEHHUS MO3BOJISET OLICHUTH
MacmTaObl MPOOJEMbl W BHIOpaTh ONTHUMAILHOE HAMpPaBICHHE JTHUKBHUIAIIUU
noxkapa.

B naunbosnee oOmiem BHJE TOCIEAOBATEIHHOCTD BBISABICHUS W TYIICHUS

CKPBITOTO TIOXKapa npuBeeHa Ha puc 1.1
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T'azoBas chemMKa 1 HU3MEPCHUC
TEMIICPATYPHI IO CIIOEM MacCHUBa
OTBaJIa: TOYHAA JIOKAJIU3alus I'paHul]
ToKapa 1 €ro MHTCHCUBHOCTU

Pa3paborka nacropra
OypeHUs CKBa>KUH

[
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Puc. 1.1 - ITocienoBaTe IbHOCTH BHISIBJICHUS H TYHICHUA CKPLITOI'O IoKapa

Cne,uyeT OTMCTUTDH, YTO K&)KHBIﬁ N3 H3BCCTHBIX MCTOJ0B 60pb6bl C

MMOKapoM XapakKTCpulyeTCa CBOMMH JOCTOMHCTBAMHU W HCAOCTAaTKaMU (CM.

mab6n. 2). [1oaToMy 4acTO ONTUMaIbHBIM SBIISIETCS UCTOI30BaHNE KOMOMHAIIUN

pPa3IU4YHbBIX MCTOAOB, BBI6paHHBIX B 3aBHUCHMMOCTH OT THIIA IIOPOM, YCJIOBI/Iﬁ

MPOTEKaHUsI IPOLIECCOB TOPEHUS U MacIITaboB Moxapa. [2]

Tabnuma 1.2 — JlocTtonHcTBa ¥ HEAOCTATKUA METO/I0B OOPHOBI U MPOPUITAKTUKH

MO’KapoB
Meton
MIpEeAYIPEK ICHUS
JlocTonHCTBa Henocratku
1 60pbOBI C TOpeHHEM
OTBaJIOB
1 2 3

Hanecenue nzonupyromiero
Marepuala

[IpenoTBpaleHue 1ocTyna Kucaopoaa
IIPY CHIXKEHUU UHTEHCUBHOCTU
TOPEHUs.

Beicokuii ypoBeHb 0€30NaCHOCTH.
MunrMu3anus BbIAEIECHUS BPEAHBIX
BELIECTB MPH TYLICHUH HOXKapa

Tpebyercst 4OCTaTOYHO OOINBIIOE
KOITMIECTBO OYIThI03EpHON 1
AKCKaBaTOPHOHN TEXHUKH.
Tpebyercst 60IBIIOE KOTHYECTBO
WHEPTHOTO MaTepHaa.
M3onaupoBaHHbINA y4acTOK OTBaja
HAXOJUTCSI BPEMECHHO B HepabodeM
COCTOSIHUY.

OtcytcTBHE rapaHTHil OBICTPOH
JIMKBUIAINH [0XKapa
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YacTuyHas WK IOJTHAS
nepeBajika OTBAJIOB

Hawnbomnee a¢dexTuBHBI MeTO TyIIE-
HUS TIOXKapOB.

MuHNMaIbHOE KOJIMYECTBO CIeHalH-
3MPOBAHHOI0 00OPYAOBaHUS U
TEXHHUKH

JlonosHUTeNbHASL HATPY3Ka Ha OKpY-
XKAIOIIYIO Cpey: BBIOPOCHL, MbLIb,
3aJIbIMIICHUE.

Tpedyercst moctaTouHO OOIBIIOE KO-
JIMYECTBO OYJIbI03EPHON H IKCKaBa-
TOPHOM TEXHUKHU.

OTuyKIeHUE JOTOTHUTEIBHBIX 3€-
MEJBHBIX TUIOMaCH.

VY CII0)KHEHHE YCIOBUI TP/ H TIOBBI-
LICHHAS TPABMOOIIACHOCTH (BBIOPOCHI
ra30B, YTp03a B3PHIBOB U T.I.).

Ha nepuox paboT oTBasl HAXOAUTCS B
Hepabo4YeM COCTOSTHUH

Harumeranne JKHUJIKHUX
I/IHFI/I6I/ITOpOB B MaCCHB
OTBajia

YMeHblIeHne 10CTyna KUCIOpOoa.
CHIKeHus TeMIepaTypbl IOPOa U
MHTEHCUBHOCTH FOPEHUSI.

3anoyiHeHHUEe MyCTOT B MACCUBE OTBAJIa

D QeKTUBEH TOIBKO MPH U3BECTHOM
pacIioNoXXEeHNN oYara HarpeBa u ro-
PEHUS TOPOI.

Tpedyercs 6ypenue 60IbIIOro
KOJIMYECTBA CKBAXKMH.

Tpedyercs crienrexHuka u 060pyI0Ba-
HHE.

BeIcokwue 3aTpaThl X OTCYTCTBUH T'a-
PaHTHY JUKBUIALUH TT0XKAPA.

Ha ygacrtke pa®oT oTBax HaXOqHUTCS
BPEMEHHO B HEpaOOUeM COCTOSHHUN

Harmeranne HWHCPTHBIX
ra30B B MaCCHB OTBaJia

CHmxkaer PUCKH B3PbIBOB I'a30BbIX CKO-
IUICHUM B MacCHBE OTBAlIa.
HesnaunrenbHOE CHIDKCHHE HHTSHCHB-
HOCTHU T'OPpCHUA

Hespicokast 3 ()eKTHUBHOCTH CHIKE-
HUSI HHTCHCUBHOCTH TOPEHHSL.
Tpebyercs 6ompIION 00bEM UHEPTHO-
ro raza.

Tpebyercs crieriobopyioBaHue.

Ha ydactke paboT 0TBaj HAXOIUTCS
BPEMEHHO B HepabO4eM COCTOSTHHU

Harneranne BOJIBI B MaCCUB
OTBaJia

BeicokoahexTrBeH Ha HEOOIBIINX 110
00beMy OTBaJIaX.
OTHOCHUTEIBHO HEOOIBIIINE 3aTPATHI

Tpedyercs 60IbIIIOE KOTUIECTBO BO-
I

BrIMbIBaHUE MONOCTEN, TPELLIMH U

e opMaIy OTBAIOB.

BriMbIBaHNE BpETHBIX BEIICCTB.
OnacHOCTh 00pa30BaHUs U BEIOPOCOB
napa (1700 kpaTHbIil 00beM).
TpeOyroTcst TOTTOTHUTEEHBIE MEPO-
TIPUATHS U OTPAHUICHUS TOCTYTIA
KHCIIOpO/a.

[Ipu HemocTaTOYHOM 0OBEME BOZIA
MOJKET BBICTYTIATh B KQYECTBE OJTHOTO
n3 (paKTOPOB YCHIIMBAIOMINX TOPEHHE.
Ha ydacTke paGoT 0TBalm HAXOAUTCS
BO BPEMEHHO HepabOYeM COCTOSHUHN

[epepaboTka OTBATBHEIX
opox

[Nonnas nim yacTuyHasi rapaHTHst OT-
CYTCTBUSI IT0XKapoB (B 3aBUCHMOCTH OT
TIOJTHOTHI TIEPEPAOOTKH).

TpebyroTcs mocTaTo9HO OONBIITIE
KaluTaJIbHBIC 3aTPaThl HA CTPOUTE-
JIECTBO TepepadaTHIBAIOIICTO MIPOH3-
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[Nonmy4yenne MpUOBLTH OT pean3auu BOJICTBA.

MIPOIYKTOB TIEPEPaAOOTKH. He Bo Bcex crmygasx oOecrieunBaeTcs
YMeHbIIICHHE THIOMAIU OTIYKIAEMbIX | PEHTa0CIEHOCTE OT peaM3aiiy MMpo-
3eMeTb. JTYKITAA

YMeHbIIIeHHe 3aTpaT Ha 0TBAI000pa30-
BaHUE.

VYMeHbIIIEHHE YKOJIOMMYECKUX IIaTe-
JKEH.

[NoBrIIeHNEe 6E30MACHOCTH TIPOU3BO/I-
CTBa.

YMeHbIIIeHrE 3aTpaT Ha PEeKyIbTHBA-
LIHIO.

VY iryunieHne UMAIKa HEIPOIIOIb30Ba-
Tens

B nacrosimee Bpems IMC Montan npoBeno ucciieioBaHWE€ BO3MOKHOCTHU
MCIIOIb30BaHUsl OTXOA0B 00OTaIeHns OJHOM U3 POCCUMCKUX O0OTraTUTENIbHBIX
(habpuk, mepepabarpiBarommx aHTpanuTbl [2]. HMccnenoBanus (comep:kaHue
rOpIOYMX KOMIIOHEHTOB, COJEPKAaHUE BPEIHBIX MPUMECEH, OJHOPOIHOCTD
cocTaBa, (PpakUMOHHBIA COCTaB W Mpouee) MOJATBEPIUIN MNEPCHEKTUBHOCTD
UCIIOJb30BaHUsl OTXOJOB OOOTAIllEHUS B KauyecTBe J00ABKU B IIUXTY s
MPOU3BOJICTBA JINTEMHOTO YyryHa, a TaKXKe CXKHUraHus B kursiiem cioe. [lo
MIPOBEJICHHBIM OIIEHKaM, UCIO0JIb30BaHHE OTXOAO0B YIrieoOoramieHus B Ka4ecTBe
ucroyHuka toruBa TOC, CIpOEKTUPOBAHHON MO TEXHOJIOTMHU KHUIISIIETO CIOs,
MO3BOJIUT MPAKTUYECKU MOJHOCTHIO YIAOBJIECTBOPUTH BHYTPEHHUE MOTPEOHOCTU
B 3JIEKTPOIHEPTHH KPYITHOTO TOPHOA0O0BIBAIOIIETO MPEANPUATHS.

[logoOHbIE MO3UTUBHBIE MNPUMEPHI MEPEePaOOTKU OTBAJIBHBIX TOPOJ HE
€MHUYHBI, XOTS U HE BHEJIPEHBI HA JOCTATOYHOM YPOBHE, YEMY CIIOCOOCTBYET
CKETCUC MEHEP)KMEHTa KOMIIAHUM, HEIOCTAaTOYHO OCO3HArOmUX 3(PheKTuB-
HOCTh ITPOEKTA MO NepepadoTKe «IYCTHIX» MOPOJI.

BeiBoabl. dopMupoBanue SKOJOTMUECKOM O€30MacHOCTH B paloHe
BIIMSIHUS IOPOJIHBIX OTBAJIOB JIOCTUTAETCS:

1) HEOOXOJMMO MPOBOAUTH BBIABICHUE U TYILICHHE MOXKapa JIOKHO
BBITIOJTHATCS B ONPEICTICHHOMN MOCIEA0BATEILHOCTH PUCYHOK 1.

2) Bce paboThl cBsA3aHHBIE C TYIIEHUEM JOJIKHBI OBITH OPOPMIICHBI B
COOTBETCTBUHU MPaBUI 0€30MACHOCTU U TEXHUUYECKOU SKCILTyaTaluu.

3) MEPCIEKTUBHBIM cienyer MpU3HaTh UCIIOIb30BaHUE

cuHepreTudyeckoro dddexra OT MNOMydYeHUs TOBAPHOM MPOAYKIUU MpHU
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nepepaboTKe OTBAIBHBIX MOPOJI U SKOHOMHUU CPEACTB HAa OTBAIOOOPA30BAHUE U
CBSI3aHHBIC C HUM MPOLIECCHI, BKIIOYasi 00phOy ¢ MoxkapaMu Ha OTBaJax.

IlepeyeHb cCBLIOK:
1. H.A. Cronsposa, FO.IO. UmsbixanoBa, TexHOJOrus TYyIIEHHUsS MOPOAHBIX OTBAJIOB Ha
raxrax. — ABTOMOOMIIbHO-A0POKHbIH HHCTUTYT ' BY3 «/loHHTY»
2. A A. Tepnos, A.b. SInoBckuii, C.b. Hukumnyes, [Ipodunaktuka u TUKBUIAIUS TOPEHUS
NOPOJHBIX 0TBaNOB. — M. «Yrome», C—3...6 /2010 .

BOCCTAHOBJIEHUE BUOJIOTHTYECKOI'O PASHOOBPA3UA B
BBIPABOTAHHOM INTPOCTPAHCTBE AMBPOCHUEBCKOI'O KAPBEPA

Yemak O.I1., 3asesanona E.JI., Koctenko B.K.
JloHekuii HallMOHAJTbHBIN TEXHUYECKUN YHUBEPCUTET

IIpeonooicern cnocob no360aaOWULL  YCKOPUMb  B80CCMAHOGIEHUE OUOIOSULECKO2O
PA3HO00pA3Us 8 BLIPAOOMAHHBIX NPOCMPAHCIBAX KAPbEPO8 NYMeEM OYUCIKU AmMOchepbl U
auopocgepul, 803podicoenus Giopvl U GayHbl HA OCHOBe KPY2l0200UUHO20 VAPAGIEeHUs

COCMOAHUEM NOonioOKO6 KapbePHblx 600 34 cuem UCNONIb306aAHUSL 2€Om€pMa]ZbHOIZ IHEp2UU.

NunycTtpuss mo mpou3BOACTBY IIEMEHTa JaeT BKJIaJ B OOIIEMUPOBYIO
smuccuio CO,, BRI3BaHHYIO aHTPOIOT€HHBIMU (pakTopamu, B pazmepe 5%. IT1o
onpenensieT HEOOXOAUMOCTh OCYIECTBICHUS MEPOINPUATUM MO COKPAIICHUIO
BBIOPOCOB TMAPHUKOBBIX Ta30B B OKpyXkawiyw cpeay. Kpome Toro,
MPOU3BOJICTBO IIEMEHTA COMPSDKEHO C BBIACICHHUEM TPOMAIHOTO O0beMa
a’po30JIEH U 3arpsA3HEHUEM CTOYHBIX BOJI.

brnarogapst ~ 3HauWTENBbHBIM ~ 3amacaM  MOJIE3HBIX  HCKOIMAEMbIX,
PACIOJIOKEHHBIX OJMM3KO K JHEBHOW MOBEPXHOCTH, PA3BUTONM MHAYCTPUAIBHOM
0aze Ha OOJNBIIMHCTBE MPEANPUATHH  [IEMEHTHOM  MPOMBIIIJIEHHOCTH
UCIIONB3YIOT OTKPBITBIA CIOCOO pa3pabOTKM TMOJE3HBIX HCKomaembix. OH
ABJISIETCS HauOoJee MEPCIEeKTUBHBIM B TEXHOJOTMYECKOM U SKOHOMHUYECKOM
OTHOILIIEHUSIX. BMecTe ¢ TeM Ha yKpPaWHCKUX U 3apyOeHbIX MPEAIPUSTUIX
HEJJOCTATOYEH  YPOBEHb  MPUPOJAOOXPAHHBIX U  pecypcocOeperarmmx
TexHosioruid. OcTaroluecs: mocjie BBIEMKH HCXOJHOTO ChIPbs, HAllpUMEp, Meia
WM Mepresisi, BIpaOOTaHHbIE MPOCTPAHCTBA MPEACTABISIOT COOOU «IyHHBIN

OC3KM3HCHHBIA TCH3a)X — JHUIICHHBIC IMIOJOPOJHOIO ITOYBCHHOI'O CJIOA
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BIIAJIMHBl CO  CKJIOHHBIMH K 3PO3MOHHOMY  pa3pylIEHUI0  OOpTaMH.
Camomnpou3BoibHOE BOCCTaHOBIEHUE (DIIOpPHI U (PayHBI HA ATUX TEPPUTOPHUAX
3aHUMAEeT COTHU JIET, @ UHOT/1a OCTAETCSI HEBO3MOXKHBIM.

HeobxonuMa TeXHOIOTHS MHTEHCUBHOTO BOCCTAHOBJICHHUS, @ BO3MOXKHO
YIYUYIIEHUS TO CPAaBHEHHUIO C MEPBOHAYAIBLHBIM COCTOSHUEM OMOJIOTMYECKOTO
pazHooOpa3usi Ha OCTAlIIMUXCSA MOCIE BBIEMKH IIOJE3HOTO HMCKOMAeMOro
tepputopusix. C Ipyroil CTOpPOHBI, 3Ta TEXHOJOTHUS JOJI)KHA COOTBETCTBOBATH
TpeOOBaHUAM MaJIOW 3aTPATHOCTH U, MO BO3MOKHOCTH, XOTSI Obl YaCTUYHOM
OKYMaeMOCTH.

AKTyaJIbHBIMU ~ TIPEACTABISAIOTCA  CIAEAylOlMe Lelb W 3aJadd
HCCIIEJOBAHNN.

Heab: YckopeHHOE BOCCTaHOBJIEHUE OHMOJOTMYECKOrO pa3sHOOOpas3us B
BBIPAOOTAHHBIX MPOCTPAHCTBAX KapbhbepoOB IMyTEM OUYHUCTKA aTMochepbl Hu
ruapochepsl, Bo3poxkacHUsT (Gaopsl U (ayHbl Ha OCHOBE KPYTJIOTOJUYHOTO
yIOpaBJEHUS COCTOSIHUEM TMOTOKOB KapbepHBIX BOJ 3a CUET HCIOJIb30BaHUS
reOTEPMAIIBHON YHEPTUU.

OcHoBHbIE 3agauM: oOecreYeHUue KPYrJIOTOJUYHOTO YMEHbBIICHUS
HETaTUBHOTO BO3JCUCTBUS MPEANPUIATANA LIEMEHTHOM NPOMBIIUICHHOCTH HA
OKPYXalOLlyl0 Cpely, M COXpPaHEHHME U pa3BUTUE OHOJOTUYECKOTO
pazHooOpa3us B BBIPaOOTaHHBIX MPOCTPAHCTBAX KAPbEPOB MYTEM CTAOMIU3ALINU
TEIUIOBOTO pexuMa ux ruapochepsl U oOecriedeHus: MO3UTUBHBIX YCIOBHIA

CYIIIECTBOBAHMS OHMOTHI.
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Puc. 1.1 Cxema COOPYIKEHMSA IJId OYUCTKH BOAbI Kapbepa C
HCIIOJIB30BaAaHUEM FeOTepMaﬂbHOﬁ IHECPrumn
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1- ocHOBHass mamOa; 2- HONOJHHMTENIbHBIE JaMOBI; 3- oTcTOMHHK Nel; 4-
pyciio; 5 - OCHOBHOM OTCTOMHUK; 6 - Hacoc; 7 - TpyOa AJisi OTKaYMBaHUS BOJBI; 8
— Bbe3AHas moayTpaniies; 9- Bomomputok; 10 - OopT Kapwepa; 11 —
BEPTUKAIBHBIN CKBAaXXUHHBIM KOJUIEKTOP «Tpyba B TpyOe»; 12 — CKBakKUHBI,
3aIl0JIHEHHBIC TEIJIONPOBOJHON CMECHIO.

JIng O4MCTKU 3arpsi3HEHHBIX BOJ AMBPOCHUEBCKOTO Kapbepa aBTOpaMU
MPEUIOKEHO CIEAYIoIIee TEXHUYECKoe pemieHue. [ KpyriioroandHoro
yVOpaBJi€HUs TOTOKAMU KapbepHBIX BOJ MPEAJaraeTcsi YCOBEPILIECHCTBOBATH
croco0 OMOJIOTMYECKON OYMCTKH KapbepHBIX BOJ PACTEHUSIMHU C YBEJIMYECHHEM
JUIMHBI MapuIpyTa ¥ MPOJOKUTEIBHOCTH OYUCTKH MYyTeM CTaOWIn3aluu
TEMIEpaTyphl, MNPOTEKAIOUEH MO pyCIy BOJbI, 3a CYET HCMIOJIb30BAHUS
reoTepMaiibHOM Hepruu (puc.l.1).

Bo/10HOCHBII TOPU3OHT, C KOTOPOrO MPOUCXOJUT OCHOBHOW BOJIOMPUTOK
B Kapbep, MOKa3aH C JIeBOro Oopra kaphepa. BripaboTaHHOE MPOCTPaAHCTBO
CXeMaTUYHO MPEACTABICHO B BUJIC MPSIMOYTOIbHUKA. B 1IeHTpe BhIpabOTaHHOTO
MPOCTPAHCTBA PACIOAracTcsi OCHOBHas qam0a, coopykaemasi U3 kele300eToHa
WU HAChIMHAs, U3 HE CKJIOHHBIX K PAa3MOKAaHHIO MaTepuaoB, HAlpuUMeEp W3
KYCKOB TI€CYaHUKa, W3BECTHSKA, OTPA0OTaHHBIX aBTOMOOWJIBHBIX CKATOB,
CTPOUTEIbHBIX WU APYTUX OTXOJ0B UETBEPTOrO Kilacca.

OcHoBHas (QyHKIUs naMObl — pa3ieluTh JHO Kapbepa sl IpUAaHus
KPYrOBOTO JBUXEHHUS BOJHOMY IOTOKY, TEM CaMbIM YBEIUYUB PACCTOSHUE
TEUEHUSI BOJbI U O0OECHEYUB MPOJOJDKUTENBHOCTh €€ (Quanueckol u
OMOJIOTHYECKON OUHCTKHU.

JIist yBenmuyeHus JIUTEIBbHOCTH MPOXOXKICHUS BOJABI Ye€pe3 Kapbep, TeM
CaMbIM YBEJIMYECHUS CTEMEHH OYHMCTKH BOJbI, CO3JaHbl BCIIOMOTAaTEJIbHbIC
1aMOBbI, pa3JIesoNIe BEPXHIO U HIDKHIO 4acTh Kaphepa. BcomorarenbHbie
JaMOBbI PacIiOIOKEHbI B IIIAXMATHOM Topsiike. B obnactsax pacnonoxeHus namo
MPOEKTUPYETCS oOpa3zoBaHue 00J0TUCTOM Cpensl c OOMJIbHOM
pacTuTenbHOCThI0. OCHOBOM JaMObI OYIyT CIIyXKUTh OETOHHBIE OJIOKM WIH
KAMEHUCTBIE HACBHIIM U3 HE CKJIOHHBIX K Pa3MOKAaHUIO TOPHBIX MOPOI,
MEPEKPHIThIE CI0EM 4YepHOo3éMa. [l MHUHUMU3AIMU SPO3UUM U BBIMBIBAHUS
MOYBBI MOBEPXHOCTU 1aMO 3acCesHbl PACTCHUSIMHU.

JInst KpyriaoroAu4HOM OYMCTKH BOJBI IO PYCIy BOJOTOKA CIpaBa U CIEBa
OT BCIOMOTATENbHBIX JaM0 MpeajaraeTcsa MNpoOypUTh CKBAXKHUHBI TIIYOMHOU
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50...100m, pacnosiaras B HUX BEPTUKAIbHBIN CKBAXXUHHBIA KOJUJIEKTOP «TpyoOa B
TpyOe». B 3TOoM ciyuae muactukoBas TpyOa (nuamerpom 32—50 MM) NpoOXOIUT
nmo ocu craibHOM (muamerpom 100-120 mwm), 3aBapenHoit BHU3Y. Boma u3
BOJOHOCHOIO TOPH30HTa uepe3 KOHQy30p IMomagaer B MEXTPyOHOE
IIPOCTPAHCTBO M 32 CYET CKOPOCTHOTO HaIopa JBHKETCA BHU3 1o TpyoOe. Ilo
Mepe MPOABUKEHUS MPOUCXOAUT TEIIOOOMEH MEXIY CTEHKON MEeTaLNTNYeCKOU
TpyOBI C TeMIepaTypoi BMEIIAIOIIUX MOPOJ U BOJHBIM MOTOKOM, B PE3yJIbTaTe
4Yero Temreparypa BOJbI MOBbIIAeTCA. B HIbKHEN yacTu TpyObl MOTOK 3a CUeT
CKOPOCTHOI'O Halopa W Pa3sHOCTH IUIOTHOCTEH HArpeTol W XOJOJHOW BOJBI
MeHsieT Hampasjienue Ha 180° M MoJHMMAETCs 1O BHYTPEHHEH IUIACTUKOBOM
TpyOe Ha MOBEPXHOCTh. PaccTosiHue MeXIy CKBaXKMHAMH JOJIKHO OBITh HE
Menbe 10—15 M. Takasg KOHCTPYKLHS YCHEIIHO CONMPOTHUBISAETCS MOJBUKKAM

IpyHTa U 00€CIIeunBaeT XOPOIIYIO Temionepenayy (puc.2).

-
TBbIX -

‘ :'EFTBX
1 234 5
9 ==
a §)

Puc.1.2. - Cxema padoThbl BepTHKAJIBbHOI0 CKBA)KHHHOI'0 KOJLJIEKTOPA
«Tpyda B TpyOE»

a — BEpTUKAJIbHBIN pa3pe3; O — monepeyHoe ceyeHue; 1 - MacCUB TOPHBIX
MopoJI; 2 — MeTajuInyeckas Tpyoa; 3 — MOTOK MOCTYMAOIIeH X0JI0HON BObL; 4
— IUIACTUKOBAsl BHYTPEHHsIA TpyOa; 5 — moTok HarpeTod Boabl, T, Te, Taux —
TeMIIepaTypa, COOTBETCTBEHHO, MAaCCHBA, BXOIAIIECH B KOJJIEKTOP U BBIXOAIICH

W3 HETO BOJBI.
TemnepaTypy Ha rinyOuHax 6osiee 15 M IPUHATO CYUTATH MOCTOSIHHOM.

Hns  ycnoBuii [lonbacca ona coctaBusier, B cpeanem +15°C.  C

YBCIIMYCHUCM FJ'IY6I/IHI>I Ha KaXXAbIC 33 m IMPOUCXOAUT ITOCTCIICHHOC IMOBLIIICHUC
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temneparypsl Ha 1°C, T.e. Ha 100M, oHa Moxer goctuyp +16...18°C.
CpennerozoBas TeMIeparypa Ha IOBepXHOCTH cocrtaBiuser +10,1°C mpu
nuanasoHe Kosiebanuit ot -25 10 +45 °C. IToCKOJIBKY MOPOJIBI, MOACTHIIAIOIINE
Mepreiu, Ha OOJbIIed YacTh MECTOPOXKICHUS MPEICTABICHbl NMECYaHUKAMU U
aprujuiuTaMu kapOoHa, cpeaHui Ko3(P(UIIMEHT TEIIOMPOBOJIHOCTH KOTOPBIX
COCTaBIsIET Ay = 3,4 BT/(M rpan), TO yIeNbHBIA TEIUIOCHEM MJisl MEeCUaHHKa
coctaBuT g=17 Bm/m.

Jlist yBenuyeHus yIEeNbHOrO TEIJIOCheMa MPEAsiaraeTcs MPOCTPAHCTBO
MEXJy CTEHKOM CKBaXMHbI W BEPTUKAJIBHBIM KOJUJIEKTOPOM 3aMOJHUTH
COCTaBOM,  TEIUIONPOBOAHOCTH  KOTOPOTO  BBII€  TEIJIOMPOBOJHOCTHU
BMEIIAIONIMX KOJIJIEKTOp MOopoj. B kadecTBe TEMIONpOBOJHONW cMecHu Oblia
BbIOpaHa rnHO-rpaduToBasi cMech ¢ conaepxanuem rpadura 50% Bec. u3-3a
CBOUX HCKIIOYUTENbHBIX TEIUIONPOBOAHBIX CBOMCTB U OTHOCHUTEIIBHOM HU3KOU
CTOUMOCTH
(Aeyw = 15,89 Bt/(M rpan)) [1]. HUcnonb3oBaHue TIUHOTPAPUTHOH CMeECHU
MO3BOJIUT YBEIIUYNUTH YACIbHBIN TETIOCheM Oojiee ueM B Spas (¢.,,=95,4 Bm/m).

B orcroiiHukax juisi mOAOTpeBa BOJBI 3a CYET T'€OTEPMAJIbHOW SHEPrUuU
HEOOXOJUMO  Pa3MECTUTh CKBaXXMHBI, 3alOJHEHHbIC  TEIUIONPOBOJAHBIM
COCTaBOM, B KauyeCTBE KOTOPOrO TAaKKe MOXET OBbITh HMCIOJIb30BaHA TJIMHO-
rpaguTHas cMmech. B pe3ynbrare B XOJOAHBIM MEpUOJ TOoJda Boja Oyner
MOJAOTPEBATHCS 33 CUET reOTEPMATBHOM SHEPTUH, A B )KAPKUN OXJIAKIATHCS.

Harpes Bomel 10 HeoOxomumoit temmeparypsl  (10...16°C) wu
MOJAJIep>KaHUe 3TOM TeMIepaTypbl KPYIJIblid TOJ] MO3BOJIUT CO31aTh KOM(POPTHbBIE
YCIOBUSL JJISl KU3HEACATEIbHOCTU TUJIPOOMOHTOB KPYTIOrOJIUYHO, MOCKOJBKY
CE30HHbIC TeMIepaTypHble KOoJeOaHUs, KaK HarpeB, TaKk U OXJaXJACHUE BOJbI
CcrocOOCTBYIOT TU0Oenu NCUXpouiioB U TepMOPUIOB, YUACTBYIOIIUX B OUUCTKHU
BOJI Kapbepa.

Conepxamuiics B OYHUCTHOM COOPYXKEHHHM pecypc BOAbl Oyaer
BBITIOJIHATh ~ KPYTJOTOJUYHO  (PYHKIHMIO  OYUCTKM  atMocepbl  IMyTeM
pacTBOpPEHUS TUOKCHUAA YIIIepoda U JAPYTHX ra3oB € MOCIEAYIONUM YCBOECHUEM
WX PACTEHUSAMHM JJIsl CTPOCHUS U MUTaHUs KJIETOK. Kpome Toro, Ha moBEepXHOCTH
BOJIbI OCEJIAI0T a3P030JI1, KOJIMYECTBO KOTOPHIX B OKOJIO3aBOJICKOM BO3yX€ MPHU
MIPOU3BOJICTBE LIEMEHTA BECbMa BEJIHUKO.

OtcyTcTBHE TpPOMEpP3aHUSI MEIKOBOJHBIX IMOTOKOB B 3UMHEE BpeMs
MO3BOJIUT TPEAOTBPATUTH 3aMOpP PBIObI, THOEIh BOAOPOCIEH U MOJUTIOCKOB.
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Heszamep3aromuii BogoeM MOXKET OBbITh HCMOJB30BAaH BOJIOIIJIABAIOIIUMHU
NTUIIAMA KaK MECTO 3WMOBKH. B JETHHWII mepwon B pe3ysibTaTe OXJITaKICHUS
BOJABl B MEJKOBOJAHOW 4YAaCTH Kaphepa TaKKe YIIydIlaTcs YCIOBUS IS
KU3HENIEATSTLHOCTH THAPOOMOHTOB. Kpome TOro, CHIKEHHE TeMITepaTyphl
Oyler cnocoOCTBOBATh al’palliy BOJbI, YTO TOJIOXKUTEIBHO CKaXXeTCs Ha
YCIIOBUSIX KU3HU OUOTHI.

Takum o00pa3om, OyleT MNPOUCXOAUTh YCKOPEHHOE BOCCTAaHOBJICHUE
OMOJIOTUYECKOTO pa3zHooOpazus B BBIPAa0OOTAaHHOM MIPOCTPAHCTBE
AMBPOCHEBCKOI0 Kapbepa.

IlepeyeHb cCBLIOK:
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HOA3EMHASA I'ASUOUKAIUA YIJIA B YKPAUHE

HuakoBckas A.E., Martnak E.C.

JloHe1kui HallMOHAJBHBIN TEXHUYECKUN YHUBEPCUTET

B oannoii cmamve paccmompena mexHonocus 000blYU CUHUE3-2A3a C NOMOWbIO
MEeXHONI02UU NOO3EMHOU 2a3upuKrayuy yens, a maxK dHce HeoOXo0UMoCms eé npuMeHeHus: KaxK
anbmepHamugy UMNOPMHOMY HPUPOOHOMY 2A3Y UNU HENOCPEOCMBEHHOMY CHCULAHUIO VeI,

Ha ceropnsimiHuii eHb, BONMPOC MOMCKA aJIbTEPHATHUBHBIX HUCTOUYHHKOB
SHEPrMd B MHpE, OYeHb BaxkeH. J[11 YKpauHbl, B CBSI3U C CEpPbE3HOU
3aBUCUMOCTBIO OT MMIIOPTHBIX TIOCTaBOK He)TH U Traza, M[oJ3eMHas
razudukarnus yris (III'Y), morna Obl cTaTh pelieHrueM 3Toi TPOOIEMBI.

[Mazudukanuio yrist MOKHO TPOBOJIUTH U HAa MOBEPXHOCTHU, U3 TOOBITOTO
B IIaXT€ YIJI, HO KaK OTMEYAIOT CIECIHAINUCTBI, CEO0ECTOMMOCTD N00BIYM YIS B
ctpane Onu3ka Kk 200 mosui./ToHH, a sl mofdydeHus: 1 Miapa KyO. M rasa Hy>KHO

ra3uuuupoBaTh OT 2 10 2,4 MIIH TOHH yTJi — 3TO 3HAYUT, YTO SIKOHOMUYECKHU

30



BbITOIHEE CTpouTh 3aBoibl [II'Y, a He xoMmruiekcel Tuma  Jlyranckoro.
OkymaemMocTh e Ta3u(PUKAIMOHHBIX MPEINPUATHI 3aBUCUT OT MHOXKECTBA
MEPEMEHHBIX: OT CTOMMOCTH TMOJ3€MHON rasuduKanuu, IEHbl MOTy4yaeMOou
AIEKTPOSHEPTUU U TIp. [1]

[logzemuas razudukanus MO3BOJUT peaTnu30BaTh MMOTEHUHAN YIJIEH,
n00bIYa KOTOPBIX HEIOCTYMHA TPAJUIMOHHBIM IIAXTHBIM METOJIOM, WM HE
peHTabenbHa. ba3oBbIll IpolLecc NOA3eMHONM ra3u(uKanuu Yyriisi, COCTOUT W3
OypeHus JBYX SKCIUIYyaTalMOHHBIX CKBaXKWH, MEPBas U3 KOTOPBIX CIYXKUT HJIs
3aKa4yKW KUCJIOPOJa B YrOJIbHBIA IUIACT, BTOPAas — JUIsl BBIBEIEHUS TOPIOYErO
ra3za Ha moBepxHOCTb. (Puc.1)

[TomyyaeMblii CHHTETUUECKUN T'a3 MOKET OBITh UCIOJIB30BaH B KAYECTBE
CBIPbsSI JJIsl TPOU3BOJICTBA XUMUKATOB, KUJAKUX TOIUIUB, a TAKXKe JIJIs1 BBIPAOOTKU
ANEKTPOdHEeprun. TeXHonorus NOA3EMHOM TazuuKanuu  MOAXOAUT  JJis
YTOJBHBIX IJIACTOB, KOTOPHIE 3aJIETAIOT CIUIIKOM TIIyOOKO Nijisi pazpadbotku. I1o
CPaBHEHHUIO C TpPaJMLHMOHHBIMU CIIOCOOAMM JOOBIYM YIS, IOA3E€MHAs
razuQukaius IpuINHSIET ropa3 0 MEHbIINN yIIepO OKpyx)aroIiei cpee.

[Ipu razudukanuu, yrojib CXHUraroT npu Temneparype cabime 1000
IpaaycoB U B YCIOBUAX AeduiuTa Kuciopona. B pesynbrare odpaszyercs Tak
HAa3bIBAEMBI CHHTE3-Ta3, COCTOSIIAA B OCHOBHOM M3 BOJAOpPOJAa U OKHUCH

yriaepona.

Mopgaya sosgyxa Brixon raza

YpoBeHE IeMnN

MonzemMHLIE
Bo0kLl
I SIBJISIETCSL
KOHKYpe€ s1 KOTOpOU
IIPOU3BO )JMYECTBO U
MHOXEC sUpUKaus
YT HE OCHOBHBIM
MOJIOKU' 1 witbrbiv  paniupum  auia  wuapanunna  unpymarmvigen  oPEIbl, B

MPOTUBOMOJIOAKHOCTh BOJOEMKHUM TMpoIEeccaM J00bIuM, NepepaboTKH YIs U
IIOJIyYEHUS DJIEKTPOIHEPIruu Ha yroiabHbx TOC.

[logzemuas rasudukanust yris BbITOJHA Ha TE€X YrOJBHBIX IUIacTax,
KOTOPBIE YIOBJIETBOPSIOT CICIYIOMIUM KPUTEPUSIM

- [Inact nomxen nexats Ha riryoune ot 30 1o 800 m;

- MomHOCTb (TOJIIMHA) UTacTa JOJbKHA OBITH Oosee 5 M;
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- 30IbHOCTB YTJIS HE JOJKHA NPEeBBIaTh 45%;

- [Inact nomkeH MEeTh MUHUMAJIbHBIEC PA3PbIBBL;

- Pagom He MOKHO OBITH BOAOEMOB, YTOOBI MCKIIIOUUTH 3arps3HEHUE
MMATHEBOU BOABL. [2]

CrenuanucThl CXOIATCS BO MHEHUH, YTO Pa3BUTHE Ta3u(PUKAIIUA MOXKET
MPUBECTH K POCTY €XKETOJHOTO BHYTpPEHHEro mnotpebneHust yris Ha 10 miH
TOHH, YTO OJHOBPEMEHHO JaT CTpaHe 3KOHOMHUIO 10 6 MIpa KyO. M/roA
npupoaHoTro raza (uiau npuMmepHo 10% coBpeMEHHOT0 T'0I0BOTO MOTPEOICHMS).

HATOK u aBctpanuiickas komnanus Linc Energy B 2013 rony Hauyanu
coTpyaHudecTBo B oonactu [1T'Y.

B xomnanuu JITOK o0OBSCHSIOT, 4YTO B J[JaHHOM BapUaHTE Yrojb
npeoOpa3yeTcsi B rOproYUe rasbl C MOMOIIbI0 CBOOOJHOIO WM CBS3aHHOTO
KHCJIOPO/Ia HEMOCPEACTBEHHO IOJ 3€MJIeH, MOoJydyaeMoe TOIUIMBO 00JiaiaeT
JIOCTAaTOYHO BBICOKOW KaJOPUUHOCTHIO M OJIM3KO MO KA4eCTBY K MPUPOJAHOMY
raszy (HO ero TeIIOTBOPHOCTH B 1,5 paza HukKe). IKOJIOTHUECKH YUCTHIN CII0C00
MOJIYYEHUsS] CHHTE3-ra3a TIO3BOJISIET 3a/IeMCTBOBATh  YIOJbHBIC — 3aJICKH,
OecnepCrneKTUBHbIE I pa3pabOTKU TPAJULIUOHHBIM IIAXTHBIM METOJIOM,
MPUYEM MOIYYAEMbId MPOAYKT MOKHO MCIIOIb30BAaTh HE TOJIBKO B SHEPIEeTHUKE,
HO U B TPOU3BOJICTBE MOTOPHOTO TOIUIMBA, Macel, YI0OpeHHH,
(dhapMalleBTUYECKMX KOMMOHEHTOB. [lo olleHKamM aHaNIUTHUKOB, CEOECTOMMOCTD
MOA3EMHOTO CUHTE3-Ta3a HUXKE YeM CJIAHIIEBOTO, M OJIM3Ka K COOTBETCTBYIOLIUM
MOKAa3aTeJIsIM JIJIsI OT€YE€CTBEHHOTO IMPUPOTHOTO Tra3a. [3]

K ToMy e rasudukaius yrisg SKOJOTMYECKH BbirojgHa. CuHTE3-ra3
MOHO OYHUCTUTH OT CEPbl, OOJBIIMHCTBA TOKCUYHBIX OKHUCEH a30Ta, TAKEIbIX
METAJIJIOB M YaCTHI], YTO TOpa3/lo0 TPYJHEE OCYIIECTBUTHh B JILIMOBBIX TpyOax,
KOrJla yTrojb CKUTaroT Ha OOBIYHBIX AJIEKTPOCTaHIUAX. KOIM4ecTBO OTXO0/0B
MIPU 3TOM HE3HAYMTENIbHO U MX TaK)K€ MOKHO MCIIOIb30BaTh B MPOMBIIICHHBIX
MpoIIECCax.

bosee Toro, mpucoeqMHUBIINCHL K EBpONEHCKOMY 3HEPrEeTHYECKOMY
cooOuecTBy, YKkpanHa oOsizanack K 2018 roay B 20 pa3 cokpaTUTh BBIOPOCHI
BpPEJHBIX BelIeCTB B aTMocepy u 31ech razudukanus yris MOXKET CTaTh
XOpOIIMM TEXHHYECKMM pemieHrneM. OHa HCHOJIB3yeT SHEpruto Oolee
3¢ PexkTuBHO, UYEeM OOBbIUHASL HJIEKTPOCTAHLUS CO CHXKUTAaHUEM YIis, W
BbiOpaceiBaeT MeHbiie CO, Ha TO K€ KOJUYECTBO MPOU3BEJICHHOM
AIEKTPOIHEPTUH.
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3.

JloObIBaTh MPUPOAHBIN Ta3 MPOIIE U JACIIEBIE, YeM CTPOUTH 3aBOJ MO
nepepaboTKe yrisi, KOTOpbId mpumepHo Ha 20% 10poxke B CTPOUTENLCTBE U
skcmutyatauuu o0piuHOM TOC mpu mepecyeTe Ha €AMHUILY MPOU3BEICHHOU
aneKkTpodHeprun. Kpome Toro, oOMMM HETOCTAaTKOM BCEX TEXHOJIOTHM
ra3uuKauu yris SBJISIOTCS BBICOKHME 3aTpaThl Ha YTHIM3ALUI OTBOAUMOTO
YTIIEKUCIIOTO Ta3a U IPYrux NOOOYHBIX Ta30B.

O6pasyromuecs: B mpoiiecce ra3udukanuu yrisi, ra3bl HaXOJATCS MO
OOJIBIIMM JaBJICHUEM U JIETKO Pa3/elIUMbl, TO €CTh TEXHOJIOTUS Ta3u(uKanuu
yrias sBigeTcs 00jiee 3KOJOTMYECKH YUCTOH. DTOT MPOLECC MO3BOJIAET JIETKO
OTHENATh U YJABIUBATh YTJEKHUCHBIA a3 U OTBOJUTH €r0 B 30HY XpaHEHUs -
noazemubie xpanuwnuiia (IIXI') unu 3akaunBaTh B ucTOLIatomuecs: HEQTIHBIC
JIACThI, BMECTO TOTO, YTOOBI BEIOpACHIBaTh B aTMOChEpY.

BoiBoabl. Takum o0pa3oM, BBICOKHE 3aTpaThl HA YTHIIM3ALUIO Ta3a —
OCHOBHOU Oapbep Uisi IIMPOKOTO paclpOCTpaHEHHUs Ipoliecca razugpukaiuu
VIJI U BBIPAOOTKU M3 HETO JIEKTPOIHEPTUU. DIEKTPOIHEPTHs, Moaydaemas 1o
TexHosorun rasudukanuu yrias Bce eme Ha 10%-20% nopoxe, yeM mpu
TpAAUIMOHHON  TexHojorun. Ho i  HOCTHXKEHHSI  SHEPreTUUYECKOM
HE3aBUCHUMOCTH YKpauWHbl OT BHEIIHUX I[OCTaBIIUKOB, MPU HEJOCTATOUHOM
KOJIMYECTBE COOCTBEHHBIX Ta30BBIX MECTOPOXKICHUN, CHUHTE3-Ta3 BBICTYIAET

HpHeMHeMOfI aHBTepHaTHBOﬁ CJIaHIICBOMY TIa3y, WA IIPAMOMY CKHUT'aHUIO.

IlepeyeHb cCHLIOK:
http://inpress.ua/ru/economics/23361-sintezgaz-dlya-ukrainy-pomosch-kitaya-i-mirovye-

tekhnologii
http://finance.obozrevatel.com/analytics-and-forecasts/83065-gazifikatsiya-uglya-

pomozhet-ukraine-stat-energonezavisimoj.htm
http://www.dtek.com/

CHUHTE3-I'A3 KAK AJIbTEPHATHUBA ITPUPO/THOMY I'A3Y

Juaxosckas A.E.,Apramonos B.H
JIoHEUKNd HAIMOHAJIBHBIN TEXHUYECKUI YHUBEPCUTET

B oannou cmamve paccmompena 603MONCHOCMb 000blYU cuHme3-2a3d 8 YKkpawe c
9KOHOMUYECKOU U IKOJO2UHECKOU MOYKU 3PEHUS, C YENbl0 CHUNCEHUS SHEP203aABUCUMOCTIU
Ykpaunw.
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B ycrnoBusix 3sHEpPreTHYecKol 3aBUCUMOCTH YKpaWHbl OT HUMIIOPTHOTO
MPUPOJIHOTO Ta3a M TMOCTOSHHO pAacTyIlledl IeHbl, BO3HUKAET BCE OOJIbIE
HEOOXOJUMOCTHU B AIbTEPHATUBHBIX HICTOYHUKAX TOIUIMBA U SHEPTUHU.

B nmocnegHue TOABI KECTKHM PEXHM DKOHOMHUU HHEPrOpPECypcoB U
3aMelIeHrue JOPOroCTOAIIETO MPUPOJHOTO Ta3a YIJeM CTald OCHOBHBIMH
MPUOPUTETAMU HHEPTeTUUYECKON MOMUTUKU YKpauHbl. OTKa3 OT MPUPOJHOTO
roay0oro TOIUIMBA YKPAaUHCKUMH TEIJIOBBIMH  3nekTpoctaHuusmMu (TOC),
aKTUBHO TMEPEBOJUMBIMU Ha YroJib TeriodiekTpouentpaneid (TOLI), nemarotcs
MONBITKA COKPAaTUTh HCIOJIb30BAaHHWE Ta3a B METAJUIypruu, SBISIOLIEHCS
OCHOBHBIM €T0 MOTPEOUTENEM.

['ocynapcTBeHHass MOJMUTHUKA DHEProcOepekeHus Jana BO3MOXKHOCTh
COKpaTuTh razomoTpeOnenue. Tak, B sHBape-Hos0pe 2013 roma YkpaumHa
orpanmumiack 40,6 MIpa M°, 63 yueTa TexHoIorndeckoro rasa. (Puc. 1.1)

Inpress.ua I lNotpebneHye rasa B YkpauHe 8 2008-2013 (mnpa. m3)
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2013*

0 10 20 30 40 50 60 70 80

Memounuk: oghutjuansHele danrHeie, CMH; *npoeHo3

Puc. 1.1 — Ilorpebdienne raza B Ykpaune B 2008-2013 romax

Hapsany c ra3zoBoii 3xkoHOMHEN YKpaumHE NPULLIOCH MOTPATUTh HEMAaJbIe
CpeAcTBa, 4YTOOBI HApPacTUTh JOOBIYY yrias JUIsi BO3PACTAIONIUX HYX]
SKOHOMHUKHU. 3a TMOCIEJHUE MATh JIET TOCYAapCTBO BBIJAEIUIO YIOJbHOM
orpaciu 6onee 60 mupa rpH. B udactHocTH, 3a siHBaph-HOsO0pH 2013 roma us
rOCyJJapCTBEHHOr0  Oro/KeTa TMOCTymwio 12,2  Mapa TpH HA  YacTUYHOE
MOKPBITUE  PAcCXOJ0B MO  ce0ECTOMMOCTH  YIrOJbHOW  MPOAYKIIUH.

[IpsiMoe ucronb30BaHuE YIIisi TPO3UT IKOJIOTHYECKON KaTacTpodoil, T.K. pU
€ro C)KUTraHUU 00Pa3yrTCs ABYOKHUCH CEPBI U OKUCH a30Ta, KOTOPbIE MPUBOJIAT K

KHCJIOTHBIM OOXKIAM H CHOC06CTBYIOT O6p830BaHI/IIO TOKCHUYHBIX BCIICCTB THIIA
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pTyTd U aByokucu yriepoaa (CO2) — mapHHKOBOIO rasa, a OKHCH yriiepojaa
BBIJICJISIETCSA MPUMEPHO B JIBa pa3a 0oJibllle, UeM MPU C)KUTAHUU rasa.

VYUTH OT ATUX HETAaTUBOB KakK pa3 W MO3BOJSAET Trazudukaiusi, CKUraHue
yriied Opu BBICOKUX TeMmIepaTypax U AePUIUTE KUCIOopoja ¢ oOpa3oBaHUEM
TaK Ha3bIBAEMOr0 CHHTe3-raza — cmecu roprooumx razoB CO, H2 u CH,
OUMUILIEHHAS] OT 30JIbl YIJISl U arpeCCUBHBIX COEAUHEHUM, YTO HEOOXOUMO st
3aIUTHl TEXHOJIOTUYECKOT0 000py0BaHuUs. [1]

Ceroans cymecTByOT TPH OCHOBHBIX MeTO/1a MOJIy4YeHHsI CHHTEe3-ra3a.

1. lasudukarus yrad. JlaHHbId TpollecC OCHOBaH Ha B3aUMOJCHCTBHU

KaMEHHOTO YIJIS C BOJSIHBIM ITAPOM M MPOUCXOIUT 1O hopmyJie:
C + H20 — H2 + CO.
C+1/202 — CO.
2. KonBepcus MmeraHa. /[aHHasg peakius B3aMMOJCHUCTBUA BOJASHOTO Mapa U

MeTaHa TPOBOAMUTCS Mpu moBhimeHHOW Temmneparype (800-900 rpamycoB) u
JABJICHUU TPU MPUCYTCTBUM HHUKENIEBBIX KaTtanu3aTopoB (Ni-Al203). ®opmyna
JTAHHOTO TpoIecca:

CH4 + H20 — CO + 3H2 .

Taxke B KauecTBE ChIPhS B JAaHHOM CIIOCOO€ BMECTO METaHa MOXKHO
UCII0Ib30BATh JIIOOOE ChIPbE, COAEpKalllee YIIeBOIOPOI.

3. TlapumanpHO€ OKWCIEHHE VYIIIEBOAOPOAOB. JlaHHBIM  mpouecc,
npoucxonsamuii npu temneparypax Bbime 1300 rpamycoB 3akitrodaeTrcss B
TEPMUAYECKOM OKHUCIICHUHU YIiIeBOAOpoA0B. Dopmyra NaHHOU peakivu:

CnH2n +2 + 1/2n02 —- nCO + (n+ 1)H2 .

JlanHbiii  crmoco® OpUMEHMM K JIIOOOMY  CBIpBIO,  COJEpIKalleMy
YIIEBOAOPOAbl HO HamboJiee YacTO HCIOJIb3YETCsl BBICOKOKHMIAIIAs (pakuus
HeTH - Ma3yT. [2]

IIpumeHeHUe cMHTE3-Tra3a

CuHTEe3-Ta3 UCHOJIB3YETCS B XUMUYECKON MPOMBIIIICHHOCTH ISl TOJTyYEHUS
pa3In4HOrO ChIphA. KpoMe 5TOro, OH TakKe HCHOJB3YETCI B KayeCTBE
AKOJIOTMYECKHU YHCTOTO UCTOYHHKA TEIUIA U SHEPTUH.

[lomumo cuHTE3-ra3a, npu ra3uuUKaly MOJYyYalOT TEIUIOBYIO IHEPTUIO,
KOTOpasi TaKXE MOMKET HCIOJIb30BaThbCsl B TypOWMHAxX JJid MPOU3BOJICTBA
AIEKTPUYECTBA.

HNTOK wu aBcrpammiickas kommanua Linc  Energy aHoHcupoBaiu
naptHepctBo. lLlenp — peanuzanms NoTeHUMana yried, Jo0blda KOTOPBIX
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HEJIOCTYHA  TPAJUIMOHHBIM  IMAXTHBIM  METOJOM, g  OOecreyYeHus
ASHEPreTUYECKONM HE3aBUCHUMOCTH YKpauWHbl OT HECTAaOWIbHBIX U JOPOTHX
HMMITIOPTHBIX MOCTABOK YHEpPropecypcoB (HedTH, raza).

CebectoumocTh 00BN yriisg B crpaHe Onuska k 200 mosi./ToHH, a Juist
nonyyeHus 1 mupa kyO. M raza HyXHO ra3upuuupoBats oT 2 10 2,4 MJIH TOHH
YIJISL — 3TO 3HAYUT, YTO SKOHOMHUYECKHU BBIrOAHEE CTpouTh 3aBoabl 1Y, a He
KOMIUIEKCHI THIa 'myraHckoro'. Bwmecrte ¢ TeM IpUMEHEHHWE TaHHOU
TEXHOJIOTUU Ha KOTEJbHBIX, KaK 3TO jJenaerca B Jlyrancke, mo3BoiHUT ObICTpee
HapacTUTh COBIT YKPAaMHCKOTO YIJisl, ¢ KOTOpbIM B Hadasie 2013 roja BO3HUKIH
npoOseMbl. OKynaeMOCTh € Ta3u(UKAIUOHHBIX MNPEANPUSITHI 3aBUCUT OT
MHOXECTBA TEPEMEHHBIX: OT CTOMMOCTH TMOJ3EMHOM Tra3uduKanuu, IEHBI
MOJYy4aeMOM 3JIEKTPOIHEPTUH U TIP.

CrenuanucTel CXOASATCSA BO MHEHHH, YTO Pa3BUTHE Ta3u(UKAIIMU MOXKET
MPUBECTH K POCTY €XKETOJHOTO BHYTpPEHHEro mnotpebsieHust yrias Ha 10 miH
TOHH, YTO OJHOBPEMEHHO JaT CTpaHe 3KOHOMHUIO 70 6 MIpa Ky0. M/ToA
npupoiHoro raza (i npumepHo 10% coBpeMEHHOro roJIoBOro MOTpeOIeHHS ).
N neiictBuTENnbHO, ONIpeAEaeHHas cTaBka aenaercs Ha [1TY.

bosee TOro, mnpucoenMHUBIINCH K EBpPONEUCKOMY 3HEPreTUYECKOMY
cooOuecTBy, YKkpanHa oOsi3anack Kk 2018 roay B 20 pa3 cokpaTUTh BBIOPOCHI
BpPEJIHbIX BelIeCTB B aTMocepy u 31ech razudukanus yris MOXKET CTaTh
XOpOIIMM TEXHHYECKMM pemieHrneM. OHa HCHOJIB3yeT SHEpruto Oolee
3¢ PexTuBHO, UYeM OOBIYHAS AJIEKTPOCTAHLUSI CO CHKUTAaHUEM YIS, W
BbIOpackiBaeT MeHbiie CO2 Ha TO K€ KOJMYECTBO MPOU3BEICHHOM
AIEKTPOIHEPTUH.

JoObIBaTh OPUPOJHBIN Tra3 MOpolle W JACHICBIE, YeM CTPOUTH 3aBOJ IO
nepepaboTke yrisi, KOTOpblM mpumepHo Ha 20% J0poikKe B CTPOUTEILCTBE U
skcmutyatauun o0piuHOM TOC mpu mepecdyeTe Ha €IUHUILY MPOU3BEICHHOU
anekTpodHeprun. Kpome Toro, oOMKMM HEJOCTATKOM BCEX TEXHOJIOTHU
ra3uuKaly yris SBJISIOTCS BBICOKHUE 3aTpaThl HAa YTHIM3ALUI OTBOJAUMOTO
YTIEKUCIIOTO Ta3a U JPYruX NOOOYHBIX ra30B.

BoiBoabl. TakuM 00pa3oM, yxe 4epe3 HECKOJIbKO JIET B CTpPaHE MOXKET
MOSIBUTHCSL 11e7lasi HoBasi mojoTpacib rasuduxanumu yris. [lpu coxpeiicTBum
ATOK u apyrux KpynHbIX 3HEPTETHYECKUX OINEPATOPOB, 3AMHTEPECOBAHHBIX B
pPa3BUTUU  JAHHOTO  HAMNpaBJeHUST U O0JAaJaloUUX  JOCTATOUYHBIMU
VHBECTUIIMOHHBIMH PECYPCAMHM, a TaK K€ IMOJJCPKKU TOCydapcTBa, Y KpanHa
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MOXCET IHOJYYUTh YaCTUYHYIO SHEPTCTUUYCCKYIO HE3aBUCUMOCTb OT MMIIOPTHBIX
IIOCTAaBIINKOB, qTo 6HaFOHpI/I5{THO ITOBJIUACT Ha 9KOHOMHNYCCKOC )51
9KOJOIrH4CCKOC ITOJIOKCHUEC B CTPAHC

IlepedyeHb cCbLIOK
1. http://inpress.ua/ru/economics/23361-sintezgaz-dlya-ukrainy-pomosch-kitaya-

1-mirovye-tekhnologii

2. http://hvylya.org/analytics/economics/proekt-podzemnoy-gazifikatsii-uglya-
dtek-i-linc-energy-est-li-smyisl. html
3. http://ztbo.ru/o-tbo/stati/gaz/sintez-gaz-sposobi-polucheniya-proizvodstvo-

sostav-i-primenenie
4. http://www.dtek.com/

ONPEJEJEHUE XUMUWYECKOW AKTUBHOCTH YI'JIsl
IIJIACTA m; AIl «KITAXTA UM. A.®. 3ACAABKO»

3yopuiuna 1O. YO., 3aBesnosa E. JIL., Jlyranckuii A. M.
JIOHEKHI HAITMOHAIBHBIN TEXHUYECKUI YHUBEPCUTET

Paccmompenwvt 6onpocwi 603HUKHOBEHUS IHOOLEHHBIX NONHCAPOSE 8 V2OIbHLIX WAXMAX.
Buvidenenvi ocnogHble npuuuHbl U YCI08UL cAM0O80320panus yeasa. Onpedenena Xumuueckas
axmuernocmy yensa naacma mz [IAT «llaxma um. A.@. 3acaovkoy.

B HacTosimiee BpeMsi CyIIECTBYET MHOXKECTBO MpoOJeM TOILTMBHO-
JHEepreTudeckoro kKomiuiekca Jlonbacca. OpHON W3  HUX  SBISIETCS
CaMOBO3TrOpPaHUE YrOJbHBIX IJIACTOB.

Bricoknii ypOBEHb SHJIOTEHHOW MOKAPOOIMACHOCTH HA YTrOJBHBIX IIaXTax
CO3J1a€T yrpo3y 3/I0pOBbI0O U >KU3HU TOPHOPAOOUYMX, BJIEYET 3a COOOM
3HAYUTEJIbHBIE MaTEpPUANIbHBIC 3aTpaTbl M MNPUBOJAUT K CHUIKECHHUIO TEMIIOB
yraea00bIuH.

B nocnemHue rOoABl B YrOJBHOM MPOMBINIJICHHOCTH OTMEUYAETCS
TEHJCHIMS K YBEJIMYEHHIO Pa3MEPOB BBIEMOYHBIX YYACTKOB M TMOBBIIICHUIO
Harpy3kd Ha OYMCTHOM 3a00il 3a CUeT OCHAIIEHUS HX JOPOTrOCTOSIIUMU
MEXaHU3UPOBAHHBIMH KOMIUIEKCAMH. DKOHOMHUYECKHM YIIEepO OT H3OJSIUU

TaKOr0 y4yacTKa Mpu SHAOreHHOM noxape aocturaet 300 Thic. TpuBeH U OoJee.
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Csbiie 70% SHIOTEHHBIX MOKAPOB M30JIMPYIOTCA C OTEPEN HA JOJITOE BpEMS
MOATOTOBJICHHBIX 3aMACOB YIJISl U JOPOTOCTOAIIETO 00OPY/I0BaHHUS.

XapakTepHbIMH MECTaMH, B KOTOPBIX BO3HHKAIOT SHJIOTEHHBIE MOXKaphI,
SIBJISTFOTCS :

—  BbIpaOOTaHHBIE MPOCTPAHCTBA JACHCTBYIOIIUX OYHUCTHBIX 3a00€B
(25 %);

—  otrpaboTanHble u3oaupoBanubie yuactku (30...40 %);

—  oTpaboTaHHbIE Hen3oJupoBaHHbIe yyacTku (12...37 %);

—  KaluTaJIbHbIE U MOATrOTOBUTENbHBIE BBIpabOoTKH (30...40 %).

IIpr »TOM dYacTOTa SHIAOTEHHBIX IIOXKAPOB B PA3IWYHBIX BBIPAOOTKAX
3aBUCUT OT TOPHO-TE€OJOTUUYECKUX YCIOBUU MECTOPOXKJICHHS, CBOEBPEMEHHOCTH
M KadecTBa H3OJIAIMM, a TaKke o0beMa MPOBOJUMBIX MPOPUIAKTHIECKUX
MEPOIPHUSITHH.

DHJOTeHHBIE TOXapbl B BHIPAOOTAHHOM IIPOCTPAHCTBE JCUCTBYIOIIUX
BBIEMOYHBIX TI0JI€H BO3HHUKAIOT OT CaMOBO3TOpPaHUs OCTAaBJICHHBIX B HEM
LETUKOB YIS, U3MEILYEHHOTO YIUIs, Pa3pylIeHHON KpaeBOM 4YacTH IEIuKa.
VYcmoBus il caMOBO3TOpPaHMs YIJISl OJIArONPUSTHBI B 30HAaX T'€OJOTHYECKHX
HApYIIEHHWI BCJIEACTBUE HEYCTOMYMBOCTH M 3HAYUTEIBHOW TPEIIMHOBATOCTH
yIJig, TOBBIIEHUS €ro XMMHYECKOM akTuBHOCTU. lIpenmoTBpaiienue
CaMOBO3rOpaHus YIJII B BBIPAOOTAaHHOM MPOCTPAHCTBE JACHCTBYIOIIUX
OUYHCTHBIX 3a00€B 3aTPYAHEHO B CBSA3U CO CIOKHOCTHIO U30JIALIMU OCTABICHHOIO
VTJIs OT yTEUEK BO3/1yXa.

DHJIOTeHHBIE TOXKaphl BO3HUKAIOT B IPOBOJIMMBIX IMOJTOTOBHTEIBLHBIX
BBIpAa0OTKaX B 30HaX T'€OJIOTHUYECKHWX HApYIIEHWM, B MyCTOTaxX 3a KPEMbIo, a
TaKKe MOCJIe BHE3AITHBIX BHIOPOCOB.

B nelicTByrommx moAroTOBUTEIBHBIX BRIPAOOTKAX CaMOBO3TOPAHHUE YIJIS
HMEET MECTO B IYCTOTaX, 0Opa30BaBIIUXCS MPU IPOBEIACHUU BBIPAOOTOK B
pa3AaBICHHBIX MO IEUCTBUEM TOPHOTO JABJICHUS IIEIMKaX YIJIA.

Takum 00pa3oM, yCIIOBUS CaMOBO3TOpPaHUS YIJISI BeChbMa Pa3HOOOpa3HBI.
OHu  00yCHOBJEHBI  MHOTOYHMCICHHBIMH  (haKTOpaMU: TIeO0JOTHYECKUMHU
OCOOCHHOCTSIMH, CIOCOOAMU  TOATOTOBKM U CHUCTEMaMH  pa3pabOTKu;
MHTEHCHUBHOCTBIO BEJICHUS OYMCTHBIX Pa0OT, PEKMMOM M CXeMaMU BEHTHIISINH,
CIIOCOOOM  yMIpaBIICHUSI KPOBJICH, HAJIEKHOCTHIO H3OJAIUN BBIPAaOOTAaHHBIX
nmpocTpaHcTB W Ap. HecMoTps Ha pasHooOpaswe YCIOBUM BO3HUKHOBEHUS

OHAOTCHHBIX ITOXKApOB, OHH OIPCACIIAIOTCA TPCMA (1)I/I3I/IqCCKI/IMI/I INpUYMHAMMU :
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XUMUYECKOU aKTUBHOCTHIO OKHUCIISIIONIETOCS YIJIsl; IPUTOKOM K HEMY BO3/yXa U
MOBBIIIICHUEM  TEeMIepaTypbl BCIEJICTBUE HAKOIUICHUS TEIJia, KOTOPOe
oOpasyetcst B pe3yibTaTe OKucieHus [1].

CoBpeMeHHBIE MEPOTIPHUATHS IO MPEIYIPEKIACHUIO CAMOBO3TOPAHHUS YIS
HEe 00ecne4YnBalOT CYIIECTBEHHOE CHIDKEHHE pHUCKAa  BO3HUKHOBEHUS
AHJOTEHHBIX TMOXapOB B BBIPaOOTKaxX JOOBIYHBIX Yy4yacTkoB. [lpuuem
aKTyaJlbHOM 3aJaueil SBIAETCS HE TOJBKO pa3pabOTKa HOBBIX CIOCOOOB
npopUIAKTUKA CAaMOBO3TOpaHUsl YIJIs, HO U CBOEBPEMEHHAas OIIEHKa pHUCKa
BO3HUKHOBEHUS MOXKapa.

OnuuM U3 (akTOPOB pUCKA BOSHUKHOBEHHUSI OYara caMOBO3TOpAHUS YTJis
SABIIETCS €r0 XMMHUYECKash aKTUBHOCTb, KoTopas onpenensercas B HUUIL [
«PecniupaTop» B COOTBETCTBUM C YTBEPKICHHON METOIMKOM [2].

Jlnst vccnenoBanuil ObUIM TIPEAOCTAaBICHBI 00pa3ibl yriis miacta mz All
«axta um. A.®. 3acaapKo».

[lepBbIM 1IarOM B ONpPEEICHUN XUMUYECKOW aKTUBHOCTU YTJISL SABJISIETCS
onpeieNIeHue ero APOOMMOCTH MO CIAEAYIONIEH METOUKE.

Bonbuime xycku yrist apoOsT u orOuparoT (pakuuio ¢ pazmepom 10-20
MM. B mapoByro menbHULIly 3arpyxkaroT 0,3 Kr Takoro yrig BMecTe ¢ 16
dhapdopoBsIMU HIapamMu AHaMETpoM 35 MM. MeabHHIA PUBOIUTCS B ACHCTBHE
Ha 6 MUH, MOCJE YEro yrojib pacceuBaeTcs Mmo GpakiusM, Kaxaas U3 KOTOPbIX
B3BEIIMBACTCH.

BHemiHsst mOBEpPXHOCTh 4YacTHIl, OOpa30BaBIIMXCS MOCJE H3MEIbUYCHUS
yIJis, OTHECEHHas K MOBEPXHOCTU HCXOAHBIX YACTHUIl YIJISI, SIBISETCS MEpOi

JIpOOMMOCTH, KOTOpasi pacCYUTHIBAaETCs MO PopMyie:

n
AN a;
D=—) —
alad,
i=1
rje d - CpeAHul JuaMeTp UCXOIHBIX YaCTHI] YTJIs, MM;
a - ICXoHasa Macca yrj.

PesynbpraTel onpenenenus napodumoctu yris miacta m; All «Illaxta um.
A.®. 3acsanbpko» cBeaeHbl B Ta0m. 1.1.

Tabnuma 1.1 - Pe3ynabratsl onpenenenus ApoduMoctu yris miacta mz All
«Iaxta um. A.D. 3acaIbKO»
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[TopsinkoBbIf Jnamerp Cpennuit Macca p
HOMEp dbpakiuu yris IUaMETP bpakiuu yris d_l
dbpakiun d;, MM YacTHIl d;, MM a;, KT l
1 20,0-10,0 15,0 37,35 2.49
2 10,0-5,0 7,5 31,65 4,22
3 5,0-2,5 3,75 26,25 7
4 2,5-1,0 1,75 142,2 81,26
5 1,0-0,5 0,75 27,15 32,2
6 0,5-0,25 0,375 20,9 55,73
7 0,25-0 0,125 14,5 116

Jlig uceneayemMoro yrist ApoouMocTs coctaBuia 15,1.

Jlanee mpoBoauTcsl razoxpomMarorpaduueckuit ananus. s cpaBHeHUS
pe3ysbTaTOB aHanu3upyem Tpu mpoObl. llepBas mnpoba Haxoawiachk IMOA
BaKyyMoM, 0e3 JocTyna BO3ayXa 3 HeJend; BTopas npoOa Haxoaujaach B
nabopaTtopuu C JOCTYIIOM BO3AyXa, Takke 3 HeIenu; TpeTbd npobda Oblia
«CBEXeEW», TO €cTh, B3fATa M3 MaTepuana MPEJOCTABICHHOIO IIaXTOU
HEIMOCPEJICTBEHHO NIEpe ra30XpoMaTorpauuecKuM aHAJIU30M.
aHaJM3a  JICKUT

ra30XpoMaTorpapuaeckoro

B ocHoBe IIPUHLATL

razoaJicopOIMOHHON XpomaTorpaduu ¢ oOmpeacieHHeM OOBEMHOU JOJIH

HETPOpPEarupoBaBIIeTo  C JIETEKTOPOM IO

yriaeM  KUCIopoja |
TETJIONPOBOIHOCTH [2].

KoHcTaHTa CKOpOCTH peakIny OKUCICHHS YTIIS MU KaXJI0W TeMIepaType
paccuuTbiBaeTcs no gopmyre (tadin. 1.2):
_ D-107%- U,UﬁlrlnS;Z 0,946

Ty,q ¥ SDE

Ti

rae D - npoduMocTs yris;
Y - INIOTHOCTb YTJIA, KF/M3;
Sn2'? - cpenHee 3HaYEHUE IUIOIIAAH [TMKA a30Ta IIPH IPaJyHpPOBKE, MZ;
So2 - cpenHee 3HAYEHHWE IUIOMIAAM KHUCIOPOAA, HE BCTYHHUBIIErO BO
B3aUMOJICCTBUE C YTIIEM, MZ;
Tyx- IPOJOIKUTENILHOCTD yIepKaHUs KHCIIOPOa.
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Tabnuma 1.2 - Pe3ynabTaThl onpeaeieHus XUMUYECKOW aKTUBHOCTH YTJIsl TJIacTa
m;s All «Illaxta um. A.D. 3acsiabko»

Temneparypa | KoncTanTa cKOpOCTU peakIluu OKUCIICHUS yTJs, k, M°/(MOTIB*C)
0
yras, C 1 mpoba 2 npoba 3 npoba
30 2,057--107 1,073--107 1,732--107
50 2,15--107 1,682--107 2,192--107
70 3,159--107 2,025--107 2,797--107
90 4,649--107 2,880--107 3,657--107
110 6,450--107 3,947--107 5,678--107
130 10,635--107 6,791--107 9,679--107
140 15,596:-107 8,756--107 12,802--107

Kpurnueckas temneparypa onpejensiercs no rpaduky, IOCTpPOEHHOMY B
appEHNYCOBCKUX KOOpAMHATAaX (3aBUCUMOCTH JioraprdMa KOHCTAHThI CKOPOCTHU
OKHUcIeHus /n k To oOpaTHOU Temrepatypsl 1° !). poekuust TOUKHN HepecedeHus
JBYX MPSIMBIX Ha OCh a0OCIMCC MOKAa3bIBAET TEMIEpaTypy, KOTOpas U SIBISETCA
KPUTUYECKOU ISl HCCIIEIYEMOTO YIJIsl.

Pe3ynbTaThl OnpeAesieHus KpUTHUYECKOM TeMIEePaTyphl U KOHCTAHTHI

CKOPOCTH PEaKIIUK1 OKUCJICHUS YIJIs Mpe/icTaBiIeHbI B Ta0u. 1.3

Tabnuia 1.3 - Pe3ynabTathl onpeneneHusi KpUTUUECKON TeMIiepaTyphl U
KOHCTAaHTBI CKOpOCTH peakuuu okuciieHus yrisa All «Illaxta umenn
A.®.3acanbpko»

[TapameTtpsbl 1 mpoba 2 npoba 3 npoba
Tep 383 378 370
Ko 6,44:107 3,44-107 3,83:107

YBelInueHHe MOYTH BJIBOE€ KOHCTAHTHI CKOPOCTH PEAKIHH OKHCICHUS
MPEIBAPUTEITLHO OTBAaKYYMHUPOBAHHOTO VIJISE OOBSCHSACTCS yBEIMYCHHEM
YACTLHON PEaKIMOHHOW TOBEPXHOCTH TIOCIEIHETO BCIICJCTBHAE IPOIECCOB
necopOIuy MeTaHa.
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-17,8

-18
-18,2
-18,4
-18,6
-18,8

-19
-19,2
19,4

# 1npoba (Bakyym)

M2 npoba
-19,6

-19,8
-20
-20,2

3npoba (4ncTbli yrone)

-20,4

-20,6
-20,8

-21

0,0023 0,0024 0,0025 0,0026 0,0027 0,0028 0,0029 0,003 0,0031 0,0032 0,0033 0,0034
1T

Puc. 1.1 - 3aBHCHMOCTH KOHCTAHTBI CKOPOCTH OKHMCJICHHUS yIJIs
miaacra mz All «llaxTra umenn A.®D.3acsA1bK0» OT TeMIIEPATYPHI B
apPEeHNYCOBCKUX KOOPAMHATAX
1- cBekMM yronsp; 2 — yroiab, HAXOAUBLIUMNCS B TEYEHUN 3-X HENIEIIb MO
BAKYYMOM; 3 — yroJjb, HAXOAUBIIMICS B TEUEHUM 3-X HEEIb HA BO3YXE.

IlepeyeHb cCBLIOK:

1. [Ipenynpexnenue ¥ TyIIEHHE TOJ3EMHBIX HHIOTEHHX MOXapoB B
tpyaHopoctynabix Mectax/ [Kocrenko B.K., Bynrakos HO.®., [loakonaeB C.B., 3aBbsiioBa
E.JL, Kocrenko T.B. u ap.]; mox o6mr. pea. B.K. Kocrenko. — [Joneuk: M3a-so «Hoymmmk»
(moneukoe otaenenue), 2010. — 253 c.

2. CKJIOHHOCTh K CaMOBO3TOPAaHMIO YIUIEH, IIAXTHBIX IIOPOJ M OTXOJOB
yrneo6oramenus: K/ 11.01.04.009- 2000: yrB. MunTOIHEPro YKpauHsl 1 BBOJI. B JIeCTBUE
26.09.2000. — Honeux: HUUI'/, 2000. —28 c. — (HopmaTtuBHbIi JOKyMEHT MUHTON?HEPTO
VYkpaunbl. MeToiuKa ornpezesneHus. )

MNPOBJEMM i NEPEAYMOBH BIJIPOI)KEHHS ITAJIUBHO-
EHEPTETUYHOI'O KOMILIEKCY YKPAITHU

[uno E.E., Epumos B.T.

JloHenKuii HallMOHAJIBHBIA TEXHUYECKUN YHUBEPCUTET
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Cmamms 6uaeisie€ NpuyuHU, WO NPUGeIU NATUBHO-EHEPLeMUUHUL KOMNIEKC 00
CYYACHO20 CMAHY, OYIHIOE CMYNeHb ix 6naugy Ha pieenv egpexmusnocmi IIEK i obipynmogye
HanpamMu 1020 po36UMKY, peanizayis AKUX 2apaHmye 6UCOKY pecypcHy 3abe3neueHicmb
eHepeemuyHoi be3nexku Kpaiuu.

3abe3neueHHs] eHepreTUYHoi Oe3leKu YKpaiHu 0arato B 4OMY 3aJI€KUTh
B1Jl €(p)EKTUBHOIO YIPABIIHHS MaJUBHO-CHEPIeTUYHUM KOMIUIEKCOM. 3 OIJISAY
Ha 11€ HaraJIbHUM MUTAHHSAM MOJITUKHU HAIIO1 JEPKaBU € CbOTOAH1 BIAPOIHKEHHS
NAJUBHO-CHEPreTUYHOIO KOMIUIEKCY KpaiHM ¢ BpaxyBaHHS 3arajJbHUX
TEHJEHUIA PO3BUTKY MaJUBHO-CHEPreTUYHUX KOMIUIEKCIB Yy Jep>KaBaxX CBITY
npu popMyBaHHI HOBOI CUCTEMH PECYPCHOTO 3a0€3MEUCHHSI €eHEPTeTUKU KpaiHU
3 MiHIMI3ali€0 1 JAuBepcU(IKallier0 3aKOpJIOHHUX TOCTaBOK MajuBa.
AKTHBI3allisl TIPOIECiB 3a0€3MeUeHHs BIACHUMHU €HEPropecypcaMu CIpHUsi€ HE
TUIbKU eHeprodesmeni i eneproe)eKTUBHOCTI KpaiHu, a I eHepro30epeKeHHIO
Ta €KOJIOTIYHIA TrapMOHI3alli pO3BUTKY CYCIHUIBHOIO BHPOOHMIITBA, W10
0OyMOBITIOE aKTYaJdbHICTh JOCHIIIKEHHS OKpPECICHHX MHUTaHb, MpoOseM 1
NEPCHEKTUB BIIPOKEHHS MAJIMBHO-EHEPIE€TUYHOIO KOMIUIEKCY YKpaiHu.

[lin nmepenxymoBamMH BIAPOXKEHHSI TMATWBHO-EHEPreTUYHOTO KOMILIEKCY
(mam IIEK) VYkpainu B maHiii cTaTTI pO3YMIEThCS BUSBJICHHS MPUYMUH, IO
IPUBEIM HOro A0 Cy4acHOro CTaHy, OLIHKA CTYHEHs iX BIJIUBY Ha pPIBEHb
edextuBHOCTI [IEK 1 00rpyHTYBaHHS HanpsiMiB HOTO PO3BUTKY, peaizallis SKuX
rapaHTy€ BUCOKY peCypCHY 3a0€3IeUeHICTh EHEPreTUYHOI 0€3MeKH KpaiHu.

CpOrojiHi NaJMBHO-CHEPreTUYHUA KOMIUIEKC KpaiHU BKIIIOYAa€ aTOMHY 1
BYT'UIbHY IIPOMUCJIOBICTb, Ia30BHI Ta HA()TOBUN CEKTOPH, CIUIBHO 13 3ac00aMu
TPaH3UTYy €HEPTrOHOCIIB, BIACHE eleKTporeHepyroul mianpuemctsa - TEC, AEC,
TELL

dakTUYHA CTPYKTypa CYKYIHOTO CIIOKMBAaHHS TIEPBUHHOI €HEprii B
VkpaiHi 3a poku ii CTAHOBIEHHS SK HE3aJIEKHOI JEpKaBU CKJajgacs TaKUM
YUHOM: IpUpoaHoro rasy - 41%, naptu - 19%, Byruus - 19%, ypany - 17%,
riIpOpecypciB Ta IHIIUX MOHOBIIOBAHUX Jxepel - 4%. PazoM 3 TuMm, sk mokazye
aHaJi3 TeHACHIIH PO3BUTKY CBITOBOI EHEPT€THKH, B CTPYKTYpPI1 CBITOBHX 3amaciB
OpraHiYyHOTO MajiBa Ha Byruuig npunaaae 67%, na Hadry - 18% 1 Ha raz - 15%.

B Vkpaini 111 noKa3HUKH CKJIaar0Th BiAmoBigHO 95,4; 2.0 Ta 2,6%.
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VY HallOnmxuuil yac 1 Ha JaJIbHIO IEPCIEKTUBY TOJOBHOK cki1agoBoro [TEK
3QJIMIIATUMETHCA BYTULIA, sIKe YKpaiHa Mae B oOcArax, MOTEHIIMHO JTOCTAaTHIX
JUTSL TPAaKTUYHO TTOBHOTO 3a0€3MeUeHHs MOTpeO HAIllOHAILHOTO TOCTIOIapCTRA.

3rigHo 3 mocTtaHoBo0 BepxoBHoi Pagu Ykpainu Big 16 6epesnsa 2005 p. 3a
HacligkaMu 3BiTYy MIiHICTEpCTBAa mMajluMBa 1 €HEPreTUKU YKpaiHu 1O
peopranizamii 1i€i rany3i, po3poOiieHa KOHUEMIS PO3BUTKY BYTUIbHOT
IIPOMHUCIIOBOCT], OCHOBHI IOJIOKEHHSI fAKOI BHUKIAJeHI B po3aurl ~’ByriibHa
npomucioBicTh Enepreruunoi ctparerii Ykpainu 1o 2030 p. 3anponoHoBaHa
70 peaitizaili KOHLENIsl pO3BUTKY BYT'UIbHOI TPOMHUCIOBOCTI, IK BU3HAYAJIBHO1
rany3l IIEKy kpaiHu, € BaxJIMBOIO CKJIaJ0BOK0 YAaCTUHOK OOIPYHTOBAHOT
HayKOBOi KOHIIETIIIi peCypCHOTO 3a0e3MeUeHHs] eHEPTeTUUHOI Oe3MeKn YKpaiHu
B IUJIOMY, a 1ii BJIOCKOHAJIEHHS 1 peami3allisi CHOPUATUMYTh IBUJIKOMY
JOCSITHEHHIO €KOHOMIYHOT HE3aJIEKHOCTI YKPaiHChKO1 Jep>KaBU BiJ 30BHIIMIHIX
MOCTa4yaHb EHEPrOHOCIIB.

O1uiHIOI0UY pe3yabTaTH aHaI13y MIKHApOAHOTO nocBiny (Bennkobpuranii,
[lonbmii, Pocii) Tpanchopmalii Ta PO3BUTKY MNaTUBHO-CHEPTETUUHOIO
KOMILIEKCY Ta MOTrO OCHOBHOI CKJIAJO0BOi JIAHKU - BYTLJIBHOI IPOMMCIIOBOCTI,
B1JI3HAYUMO, 110 JIJIsl YKpaiHU 3 HAIlIOi TOUKU 30py B MEPITY Yepry HEOOX1aHO:

*JacTKOBE 30€peKECHHS JEp)KaBHOTO KOHTPOJIO HaM III€I0 TIPHUYOIO
rajgy33i0 MPOMUCIOBOCTI, SIKUM TIOBUHEH TIPOSIBISATUCS B  CTBOPEHHI
MpUBAaOIUBUX YMOB MJIsi PO3BUTKY IMIAMPUEMCTB I[I€i Taly31 i B3a€MO3B’SI3KIB,
B3a€EMOJIl Ta B3a€EMOPO3YMIHHSI MDK IEHTPAaJbHUMH OpTraHaMu YMPaBIIIHHS
JIepKaBu ¥ BUPOOHMKAMM TajuBa 1 €HEpPrii, a TaKoX HaJaHHSI HEOOXITHOT
(GiHAaHCOBOI MIATPUMKHU JJIs BUPINICHHS 1HBECTHUI[INHO-IHHOBALIMHUX Ta
COIllaJbHUX MUTAHb;

* CTBOPEHHSI HOBUX BEJIMKUX CTPYKTYPHUX TOCIOJAPIOIOYNX CYO’ €KTIB, 110
3aiiMalOThCs PO3BIAKOI0, BHAOOYTKOM 1 30aradye€HHsIM TOPIOYUX KOPUCHHX
KOMAaJIMH, 1XHbOI JHUBEPCU(PIKOBAHICTIO W BHUKOPUCTAHHAM Yy BHIJISII
KOpIopailii, acorfiaiii, XOJIMHTIB, aKI[IOHEPHUX TOBAPUCTB, 3aCHOBAHUX HAa
pe3yibTaTax MpOBEJEHHS MOBHOT MpUBAaTHU3allll HUHI JIIOUYUX MiAMPUEMCTB L€l
ray3i 13 BKIIFOUCHHSIM Y iXHIM CKJIaJl K OpTraHi3alliil, 10 CIOXUBAIOTh MAJIUBO U
€HEepriro, TaKk 1 THUX, $AKI CTBOPIOIOTH TIPHUYO-IIAXTHE YCTaTKyBaHHS,
MeTanonpokaTr Ta iHm Mmatepianu. [lpu npomy ¢iHaHCYBaHHS IHHOBAIIMHUX

IIPOLIECIB €KOHOMIYHO JOLIbHE B pAMKaX €IMHOIO IUIAHY TEXHIYHOTO PO3BUTKY
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KOPIIOPATUBHOI'O YTBOPEHHS 3a PAaXyHOK CHUCTEMHOro €(eKTy - MPUPOCTY
npuOyTKy, OACP>KYBAaHOTO 3a JOIMOMOIOI0 30CEPEKEHHS KOIITIB Yy TOJOBHIM
KOMMaHii, Ta IXHBOTO ONTUMAIBLHOTO MEPEPO3MOAUTY MIK MIANPUEMCTBAMHU
yTBOpeHHsA. [lomiOHui po3noain mpuOYTKYy MIDK €JIEeMEHTaMHU I1HTErpoBaHO1
€HEPreTUYHOI CTPYKTYPH JOIIIBHO 31MCHIOBATU 3a JOJAHUM HPUOYTKOM JUist
MIJBUIICHHS €KOHOMIYHOT 3aI[IKaBJIEHOCTI MIAMPUEMCTB YTBOPEHHSI B y4acTl y
3araibHO(IPMOBIM IHHOBAIIMHIN AISUTBHOCTI.

Takuit METOIOIOTTYHUN MIAX1A A0 BUKOPUCTAHHS BUSIBICHUX TEHACHIIIHN 3
OMOpOI0 HAa BJACHI TOPIOYl KOPUCHI KOMAJIWHM AOUUIBHUM JUisl peani3ailii B
VYkpaiHi, TOMy IO MPOBEAECHA PECTPYKTypHu3allis BYTUIbHOI Tajy3i B KpaiHi,
0o0OyMOBJIEHa OCOOJIMBOCTSIMU €KOHOMIKM, HE€ TMpu3Belia [0 IMiJBUIICHHS
€(heKTUBHOCTI BYTUJILHUX MIJMPUEMCTB 1, SIK HACIIJIOK, HE CTBOpHJIA MEPEyMOB
BIIPOPKEHHSI MAJTMBHO-CHEPIETUYHOTO KOMIUIEKCY YKpaiHu, He 3abe3neuunsia
MIJBUIIICHHS PIBHS TApaHTOBAHOI €HEPTreTUUHOI O€3MEKH JIEPHKABH.

OuikyeTbes, 10 peanizaiis ExkoHoMIuHOT cTparterii YkpaiHu Ha nepiof 10
2030 p. B mOBHOMY 00Cs31 COPUSITUME HE TUIBKU MIABUIICHHIO €HEPreTUYHOI
Oesriekn YKpaiHu, a ¥ po3BUTKY ii ekoHoMmiku B muiomy: ~“Jlo 2030 p.
nependavyaeTbcsi 30UTbIIEHHsT 00csAry BupoOHuuTBa BBII maitke B 3 pasu®.
[lepenbauaeTncst 3HMKEHHS eHeproemHocti BBII 3 0,5 kr ymoBHOTO nanuBa Ha
1 rpu y 2005 p. no 0,24 xr ymoBHOro nasimea Ha 1 rpH B 2030 p.

VY Toit ke uyac pe3ynbTaTh aHajdizy NOPUUHATOI B KpaiHl MOporpamu
”Enepretuuna ctpateris Ykpainu Ha nepion a0 2030 poky* cBigyath mpo Te,
10 B HIM HE BPAxXOBAaHO PSJ MOTCHIIMHUX MOKJIHWBOCTEH IIJIBHUIICHHS PIBHSA
pecypcHoOi 3a0e3MeueHOCT] eHepreTuyHoi Oe3neku Kpainu. Tak, He B3SITO 10
yBaru Tou ¢akT, [0 BUKOPUCTAHHS PO3BIAAHUX Yy JAHUM Yac 3amaciB KOPUCHUX
rOpIOYMX KONA&JIMH, 30KpemMa BYIruUIA, MpU iX HAYKOBO OOIPYHTOBaHI
TEXHOJIOT1i BUAOOYTKY, 30aradeHHsi, mepepoOKH 1 3aCTOCYBaHHS OTPUMaHOTO
najauBa M eHeprii AaayTh 3MOTY MIJIBUIIUTH €HEPreTUYHy Oe3neKy Kpainu 0e3
3aJlydeHHs 3apyODKHHX €HepropecypciB. 30KpeMa B HaMIYeHIM cTparerii
nepeadayeHo MOCTIHHO 3pOCTalduil IMOOPT ByTruWisA, mo aocsirae B 2030 p.
14,6 mMaa. T Ha pik. KpiM TOro, (axTuuHO BIACYTHI MNPOMO3HUIIT MO0
BJIOCKOHAJICHHS JIEPKABHOTO MEXaHI3MY yIpaBIIHHSA PECYPCHOIO
3a0€3MEUEHICTIO E€HEePreTUYHOI Oe3NMeKH KpaiHu, SKud OM IpYHTYyBaBCs Ha
pe3yibTaTax B3a€MOJIil 1 B3a€EMOJIONIOBHEHHS JAEpKaBH, 1i [IEHTPaJIbHUX OpPraHiB
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1 MIANPUEMHUIBKUX CTPYKTYp, TOOTO HE BHUKOPUCTOBYIOTHCSI PUHKOBI
MexaHi3MU. Hemae TakoX 4iTKOCTI B CcTpaTerii moAo (piHaHCOBUX JHKEpeIT s
peanizaiii 3amporOHOBAHUX PEKOMEHAAIll; BIJICYTHI TEXHIKO-€KOHOMIUYHUM
aHal3 JOIUILHOCTI epepoOKH BYT1JUIS B PIAKI BYTJEBOHI 1 JUHAMIKA MPOIIECY.

Kputnunuii anani3 crparerii nokasas, 110 IPOLEC BUBOIY 3 €KCIUTyaTalli
HepeHTa0enbHUX 1 0€3MEePCHEKTUBHUX BYTUIbHUX IIAXT y HIA HE MOB’A3aHUM 3
TEpMIHOM OYAIBHUIITBA Ta BBEJCHHS B JIII0 HOBUX BYTUIBHUX MiANPUEMCTB. 3
METOI0 TOTNEPEHKCHHSI HETaTUBHUX €KOHOMIYHMX 1 COIIIbHUX HACIIAKIB JIJIS
CyCcHuUIbCTBA OYAIBHUIITBO HOBHUX IIAXT MOBUHHO BUIEPEIKATH BUBEICHHS 3
ekcrutyartaiii (Qi3M4HO Ta MOPAIBHO 3HOIIEHUX BYTIIBHUX HIAMNPUEMCTB. Y
CTpaTerii TakoXX He 3po0JIEHO HAJIEKHOTO aKIEHTY Ha AuBepcudikailii majinsa
K CTIOCO0Y BUPIIICHHS MUTAHHS 3aMIHUA ASDIIUTHUX TPUPOTHOIO a3y 1 HadTH
B YMOBax 3pOCTAK4Y0Oro 00csAry BUAOOYTKY KaM STHOTO BYTUUIS. 3 L€l TOYKH
30py Y TakoMy BaXJMBOMY CTpaTeriyHOMY JIOKYMEHTI, sk ,,EHepretndyHa
cTpareriss Ykpainu Ha nepioa g0 2030 poky”, KOpucHO Oyno O PpO3KpUTH
MOXJIMBOCTI PECTPYKTYpHU3alli BYTUIbHUX MIANPUEMCTB, iX NpUBaTH3AIli 1
BJIOCKOHAJICHHSI CTPYKTypu (OpPMYBaHHS BEIUKUX BUPOOHUYO-()IHAHCOBUX
00’ e€THaHb pI3HUX POPM yTpaBIiHHS (AEp>KaBHOI, TPUBATHOI, 3MIIIAHOT).

TakuMm YWMHOM, aHali3 OCHOBHHUX IOJOXKEHb Hporpamu , EHeprernuHa
cTpateris Ykpainu Ha mnepiog a0 2030 poky” moka3zye MOMXIHUBOCTI ii
MOJAJIBIIIOT0 BJIOCKOHAJIGHHS 3a PaxyHOK TMPOMO3UIN I[IOA0 aKTUBI3aIlil
pPO3BIAKM 1 BHUAOOYTKY BITUM3HSHUX TOPIOYMX KOPUCHHUX KOMAJIMH, iX
30araueHHs, AuBepcu(dikailii 1 BAKOPUCTAHHS OTPUMAHOTO MajiiBa, a TaKOX 3a
JOTIOMOTOI0  PO3pOOKKM 1  peanizalii peKoMeHJalid IOA0 PO3BUTKY
B3a€MO3B’SI3KIB Ta B3a€MO3AIIKABICHOCT] JAEpKaBU, MIAMPUEMIIIB 1 HAWHITUX
pPOOITHUKIB BYTUIbHOI Taly3l B pO3IMIMUPEHHI BUKOPUCTAHHS BITUU3HAHUX
E€HEPreTUYHUX PECYPCIB JJIS MIABUIIECHHS PIBHS €HEPreTUYHOI OE3MEeKU KpaiHu.
[Ipu 1bOMY MEpPCHEKTUBU NOAAIBIIUX JOCHIKEHb Y JaHOMY HaNpsIMKY
MOJISITAIOTh caMe€ y BU3HAYEHHI J1MOBUX MEXaHI13MIB, IHCTPYMEHTIB Ta HAMPSIMIB
MIJBUIIICHHS MOTEHIIHHUX MOKJIMBOCTEH €HEPreTUYHUX PECYpPCIB Y KOHTEKCTI

3a0€e3MeUeHHs €HEPTeTUUHOT OE3MEKU JIEPHKABH.

IlepeyeHb cCBLIOK:
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INPOCTPAHCTBEHHO - BPEMEHHASA TPAHC®OPMALIUA
MPUPOJIHO-XO3AMCTBEHHOK CUCTEMbBI TEXHOTEHHOI'O
JAOHBACCA

[Tumenos K.1O., IIpuxoapko C.1O.
JloHenkuii HalMOHATBHBIN TEXHUYECKUI YHUBEPCUTET

Onvim 9K01020-2e0u3UYeCcKUX UCCIe008AHUL 2€0102ULECKOU CPeodbl 8 OMOeNbHbIX
Pe2GUOHAX NO380JAem COeNamy psao NPAKMUYECKUX U MeMOOON0SULECKUX 8bl80008, BANCHBIX
npu u3yvyeHuu aoowix ypoOaHU3UpOBAHHBIX MEPPUMOPUIL.

Tpanchopmanus SIBJISIETCSA YHUBEPCAIbHOU XapaKTEPUCTUKOM,
CBOWMCTBEHHOU HE TOJBKO MPUPOJHO-ITPOMBIIUIEHHBIM CUCTEMaM, HO U MAaTEpHUU
B 11esioM. TpaHcdopManiusi XapaKTEepU3yeTCsl MOCTOSIHHBIM M3MEHEHHEM CBSI3el U
B3aMMOJICUCTBUI B MAaTEpHAIbHBIX CHCTEMAax, KOTOpPbIE MPeoOpas3yloT HX
COCTaB, CTPYKTypy W ¢yHKUMH. V3ydeHrne OCOOCHHOCTEH U 3aKOHOMEPHOCTEM
MPOCTPAHCTBEHHO-BPEMEHHON TpaHchopMani OCOOCHHO AaKTyaJllbHO JJif
WCCIIEIOBAHUS U MPOTHO3UPOBAHUS IPUPOIHO-ITPOMBIIUIEHHBIX IPOLIECCOB.

KayectBO  permoHanbHOr0  MPOCTPAHCTBA  SIBISIETCA  PE3YJIBTATOM
MPOCTPAHCTBEHHO-BPEMEHHOM TpaHcopMaliu  OPUPOTHO-XO3STHCTBEHHOM
cuctembl. CTpaTerusi perHOHANIBHOTO PAa3BUTHS, B CBSI3U C 3THUM, MPEACTAET KaK
nesneBasl TpaHcpopMalus Mpolecca Co3JaHusl HOBOTO KauecTBa PErMOHAIIBHOIO
MPOCTPAHCTBA, KOTOpasl JIOJDKHA OBITh 3ajlaHa  MOCPEACTBOM CHUCTEMBbI
MOKa3aTesed MPOCTPAHCTBEHHOTO PAa3BUTHS, JTOCTATOYHO IMOJHO OTPAXKAIOIIUX
aJIEKBaTHOE, KOMIUIEKCHOE M KOMIUIEMEHTAPHOE COCTOSIHHE HCIOJIb3YyEMOTO
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IIPOCTPAHCTBA PETHOHA.

[IpocTpaHCTBEHHO-BPEMEHHONW  acmekT  TpaHchopMaluuu  OPUPOTHO-
XO3SIUCTBEHHBIX CHUCTEM IOKa HEJAOCTaTOYHO pa3padOoTaH TEOPETHUUYECKHU.
OTCyTCTBYIOT ~ TEOpETUYECKHE  paboThl,  CHEUUATBLHO  IOCBSIICHHBIC
MPOCTPAHCTBEHHON-BPEMEHHON TpaHChOpMallui HEPABHOBECHBIX CHUCTEM H, B
YAaCTHOCTH, PETMOHAIBHBIX MPUPOJHO-XO35IMCTBEHHBIX CHUCTEM, OMOCPEAYIOIIUX
MPOIIECC B3aUMOJEHUCTBUSI TPUPOJBI U TMPOUZBOAMTENBHBIX CHJI O0OIEeCTBa.
OTnenpHbIE aceKThl MPOOJIEMbI MPUCYTCTBYIOT B Psi/ie UCCIEAOBAHUMN, OJHAKO
HA B OJHOM OHM HE OBLIM OMNpENETeHbl B KauecTBe OOBEKTAa WIIU IpeaMETa
uccnegoBanuil. Llens u 3amaun uccnenoBanus TpaHC(HOPMALIMOHHBIX MPOIECCOB
MOTryT OBITb OMNpeNeieHbl KaK HCCJeJ0BaHUE JUHAMHUKA IPUPOHO-
XO3SIUCTBEHHOM CHUCTEMBI BO B3aUMOCBSI3U €€ BO3MOXHBIX (POPM, BBISIBIICHUE
HANpaBJICHHUS KAYECTBEHHBIX HM3MEHCHUNM B CHUCTEME B XOAE pealu3aluu
HCXOIHBIX WMIIYJIbCOB €€ pa3BUTUA. B CBA3M C OTUM, CHUCTEMHBIH,
CUHEPreTUYEeCKUA ¥  SBOJIONMOHHBIA TMOAXOJbI TMPEACTABISIIOTCS HauboJee
MEPCIEKTUBHBIMU B PEIIEHUH ITOCTABJICHHBIX 33]1a4.

AKTyanbHOCTb MPEAITPUHATOrO HCCIIETOBAHUS OOBsCHSIETCS
HEOOXOJUMOCTBIO YTIIYOJICHUSI TEOPETHUUECKUX HCCIEOBAHUNA PETHOHAIBHBIX
MPUPOAHO-XO3AMCTBEHHBIX ~ CHUCTEM, MEXaHU3Ma MX  IPOCTPAHCTBEHHO-
BpPEMEHHOW TpaHchOopMalllK, C OJHON CTOPOHBI, U Pa3pabOTKU METOJUYECKUX
OCHOBaHMM ISl JAJbHEWIIET0 COBEPUICHCTBOBAHUS CHUCTEM MOHUTOPUHIA
MIPOCTPAHCTBEHHOTO Pa3BUTHUS PETMOHA — C APYTOM.

B mnpouecce wu3ydeHuss NpOCTPaAaHCTBEHHO-BPEMEHHOW TpaHcHopMaluu
MPUPOAHO-XO3SIMCTBEHHBIX CUCTEM PETHMOHAIBHOIO YPOBHSA MPEACTABISIECTCS
BOKHBIM HAWTH OTBET HA PAJi BOIPOCOB O COJIEPXKAHHUHM, OOBEKTE, MEXAHU3ME
MPOCTPAHCTBEHHO-BPEMEHHON TpaHCPOpMAlIMM CHUCTEMbI, O MPUHIUIAX U
MOAXOJAaX B OpPraHM3allMd MOHUTOPHUHTa MOPOCTPAHCTBEHHO-BPEMEHHOU
Tpanchopmanuu odecrieunBaronX 3HHEKTUBHOCTh MPUHATHS YIPABICHUECKUX
PELICHUI B PETHOHE.

Pemenue 0003HaueHHBIX 3a/1ad BO3MOKHO Ha OCHOBE PACCMOTPEHHMS yKe
CYHIECTBYIOIIUX YYECHUW, TEOPUM M KOHUENIMH, B TOM WIM HWHOU Mepe
OTpaXKaIOIIUX MpeJIIaraeMbie K 00CYKI€HUIO BOTPOCHI.

["'opHO-100BIBaIOIIAsT MPOMBIIUIEHHOCTh 3aHUMAET JOMUHUPYIOIIEE MECTO
B NPUPOJHO-TIIPOMBIIIJIEHHOW CUCTEME PETHMOHA M €€ BO3JCHCTBHE HA TOPHBIN
MacCHB OMNpeNeNsieT JUHAMUKY €r0 TpaHCcpopMalluu U BO3JICUCTBUE HA JAPYrue
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KOMIIOHEHTBI OKpPY>KaroIliei cpenbl - armocdepy u ruapocdepy.

[ToTpeOHOCTP B CHCTEMHBIX  HCCIEIOBAHUAX  TOPHOJAOOBIBAIOIINX
MPEANpPUITUN BBI3BaHA, C OJHOM CTOPOHBI, CUCTEMHBIM XapaKTepOM T'OPHOTO
MPOU3BOJICTBA U, C JPYroil CTOPOHBI, HEOOXOJMMOCTHIO HCIOJIb30BAaHUS B
UCCIIEIOBAHUAX PAa3NIMYHBIX OoTpacieil Hayku. [IpakTudeckas 11elb COCTOUT B
BBISIBJICHUHM TTOTEHIIMAIBHBIX BO3MOXHOCTEH OCBOEHMS MHHEPaIbHO-CHIPHEBBIX
pPECYpPCOB, KOTOpbIE CKIAJBIBAIOTCA TOJl BO3ACHCTBUEM CIEAYIOIMIMUX JTUMUTOB:
TEOJIOTUYECKOTO, TEeXHUYECKOr0, TEXHOJIOTHMYECKOr0, HSKOJOTHYECKOTO |
AKOHOMHYECKOTO. VX B3aUMOCBS3b OMpeAeNsieT CUCTEMHBIN XapaKTep aHaJIM3a.
Mertonndeckas 1eidb COCTOUT B MPEACTABICHWHU TOPHOTO MPOM3BOJICTBA KakK
Pa3BUBAIONICHCA CUCTEMBI, C BO3MOXKHOCTBIO MOJICIUPOBAHUSI OTANOB €€
pa3Butus. [loctaHoBka 3TOH 1eau 00ycloBieHa TeM (PaKTOM, YTO B YCIOBHUSIX
MHOTOBApPHMAHTHOCTH  Pa3BUTHSl  TMPOM3BOACTBA, MHOXECTBEHHOCTH  €T0
AJIEMEHTOB, HEOIPEACICHHOCTH COCTOSHUS W  ITIOBEJACHHUS CHUCTEMBI B
MEPCIEKTUB, TMpPU YyuyeTe BCEX aTpuOyTOB CIOKHOW CHUCTEMbl MPUHSITUE
O00OOCHOBAaHHBIX pEHICHUN IIeJecCOO00pa3HO Ha OCHOBE KOMIIBIOTEPHOIO
MOJICTTUPOBAHUS OOBEKTOB U IIPOIIECCOB TOPHOM TEXHOJIOTHH.

BoiBoabl. OmNBIT 3KO0JIOTO-T€OPU3UIECKUX HCCICIOBAHUN T€OJIOTHUYECKOMN
Cpeabl B OTHAEIBHBIX PETHOHAX IIO3BOJSET CHACIaTh PsA MPAKTHYECKUX W
METOI0JIOTHIECKUX BBIBO/IOB, BAKHBIX pu M3y4YCHUU J00BIX
ypOaHU3UPOBAHHBIX TEPPUTOPHIA.

IIpexxme Bcero CTAHOBUTCS OYEBHIHBIM, YTO JOCTATOYHO IIOJHOE HX
o0clieTOBaHUE MOKET OBITh OCYIIECTBICHO TOJBKO HAa OCHOBE CHCTEMHOTO
MOJX0/1a K M3y4aeMbIM 00bekTaM. [Ipu 3TOM MOKHBI IPUMEHSATHCS Pa3IMYHBIC
MaciTadbl MCCIENOBAaHUS, pa3sHOOOpa3Hble MeToAsl W TexHojoruu, [UC-
TEXHOJOTUH, dA(PDEKTHUBHBIE  CHOCOOBI  KOMIUIEKCHOM  00paboOTKH |

HHTCPIPCTAINHU IIOJTYyHIaCMbIX JaHHBIX.
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KEY PROBLEMS OF THE FUEL AND ENERGY

Shylo Y., Efimov V., Artamonov V.
Donetsk National Technical University

Proceeding from Ukraine's fuel and energy complex performance in 1990-2010, this
article presents the main weak points (problem areas) that exist or aggravate in the energy
sector.

The situation that emerged in Ukraine's fuel and energy complex over the
last ten or fifteen years can be viewed as a serious threat to Ukraine's national
security. Despite the potent fuel and energy complex, power supply in the
country is limited, which leads to disconnection of hundreds of enterprises and
transport facilities. The main consequence, however, is that millions of
Ukrainian citizens are not guaranteed even elementary living conditions:
electricity and gas are regularly cut off, their homes are poorly heated.

The deepening of negative processes in the fuel and energy complex is
mainly conditioned by the emergence of the following problem areas.

v Non-payment for consumed fuel and energy resources and
rapid deterioration of the financial standing of enterprises of the fuel and
energy complex. The main reasons include the crisis of non-payments due to
the continued practice of free consumption of fuel and energy resources, the
repressive character of the tax system, low effectiveness of production and non-
competitiveness of the majority of enterprises.

v An increasing gap between the available funds and credit
resources and the needs of production in the fuel and energy complex. The
unbalanced national financial system made branches of the fuel and energy
complex the largest creditors and donors of the national economy through
actually "interest-free crediting" by fuel and energy companies of separate
branches of economy, non-competitive enterprises and, partly, the population.
Aggravation of the financial crisis brings about non-payments for fuel and
energy, and the spread of barter. The lack of circulating assets at fuel and energy
complex enterprises and consequent shortage of fuel, in their turn, lead to mass
power cuts for consumers, resulting in huge economic losses, deterioration of
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the quality of life of the population, negative consequences in the environment
protection and defense sectors.

v Excessive energy consumption in the economy. The main reasons
are: power-consuming structure of industry; technical backwardness of energy-
consuming industries and excessive losses at all stages of production;
mismanagement; existence of the "shadow" economy; direct theft.

v Imperfect legislation. Legislation governing the fuel and energy
complex is imperfect, fragmentary and, therefore, insufficient for the effective
regulation of market relations in the sector. This led, among other things, to a
sharp decline in the collection of fees for consumed electricity. The fundamental
law for oil and gas complex has not been adopted yet, the Law of Ukraine "On
Production Sharing Agreements" does not work. The rights of energy
consumers, even those who regularly pay, are not protected, since consumers
have no effective instruments of influence on suppliers that do not perform their
contractual commitments.

v A real threat of collapse of Ukraine's integral energy system
(danger of a systemic power engineering accident), in the result of deficit of
power generation due to the lack of fuel, work on low frequencies (49.1-49.3
Hz) and non-restriction of consumer supplies by Oblenergos. This is a result of
the critical state of power engineering in the country caused by: insufficient
capacity of hydroelectric power plants; complexity of power regulation
conditioned by the fact that the main load of Ukraine's integral energy system is
born by NPPs and coal-set units of thermal power plants, which regulation
capacity is very low; economically ungrounded use of powerful thermal electric
power plants in a shunting mode; overtime operation of hydroelectric power
plants leading to wear and tear of equipment and consumption of water in excess
of environmental standards, etc.

v An increasing lag in the development of sources of raw
materials in extractive industries of the fuel and energy complex, first of all
— in oil and gas sector. The intensity of deep drilling and seismic prospecting
fells; growth of explored reserves does not even make up for their current
extraction.

v Large debts for imported energy resources. As of March, 2014,
Ukraine's debt for the Russian gas made up approximately $1.8 billion.

v Tough administration in the fuel and energy complex by the
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Government. The practice of "manual" control of cash flow continues. This is
evidenced by constant changes of the algorithm of distribution of funds on the
wholesale market of electric power by Government directives, as a result of
periodical declaration of the state of emergency on that market.

v Critical dependence of the national fuel and energy complex on
supplies of energy resources from one country — Russia, fraught with the
threat of monopoly dictates of energy resource prices and terms of their supply
on the part of the Russian Federation.

v A chronic deficit of investments in all branches of the fuel and
energy complex. The volume of investments into the basic branches of the fuel
and energy complex is not enough to compensate decommissioned production
capacities.

v Wear and tear of fixed production assets. According to expert
estimates, in all branches of the fuel and energy complex it makes up close to
60% and has turned into a threatening factor.

v Ukraine's non-compliance to its international counterparts. For
instance, some projects in power engineering (with participation of the World
Bank, the EBRD and German commercial banks) have been suspended, since
Ukraine does not fulfil its own commitments of their finding. The practice of
delayed payments for imported energy resources and unauthorized.

v A deepening scientific and technical lag in all branches of the
fuel and energy complex. Lack of infrastructure for scientific, engineering and
technical support and maintenance of sophisticated equipment of branches of the
fuel and energy complex has turned into an acute problem; production facilities
of the fuel and energy complex, power consuming units, the majority of models
of new domestic-made equipment have a low technological (technical) level that
in no way can provide for steady economic growth.

v A low level of environmental safety at the fuel and energy
complex enterprises. The fuel and energy complex is responsible for air
pollution and polluted water discharge into surface water reservoirs, solid waste
and pollution of greenhouse gases. The level of nuclear power plant operation
safety is insufficient.

v A significant lag in the pace of privatisation in the fuel and
energy complex as compared with other sectors of the economy.
Privatisation in the fuel and energy complex is accompanied with covert
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division of former state property (Oblenergo privatisation by offshore
companies at understated prices can be cited as an example here).

v The low level of social protection and labour safety at
enterprises of the fuel and energy complex. The level of deadly injuries at
Ukrainian mines exceeds the U.S. level 100 times: in Ukraine, 25 million tons of
extracted coal on the average involve 100 deaths of miners, against one in the
U.S.

v An unrealistic policy for medium term planning and forecasting
in the fuel and energy complex. The overwhelming majority of targets of
approved national programmes have never been attained; no branch or national
energy programme has been realised in its entirety. In fact, there is no
systematic national energy policy in Ukraine.

v Insufficient readiness of branches and enterprises of the fuel
and energy complex to adopt norms and standards of the European Union.
Even specialists do not understand the essence of reforms to be made by the
countries that aspire to join the EU. For the time being, this thing does not
hamper the work and development of Ukraine's fuel and energy complex, but
can hinder the fulfilment of the EU requirements in the future.

There are also separate important issues that require immediate resolution:
imperfection of the national price, tax and tariff policies in the energy sector,
which prevents branches of the fuel and energy complex from real self-
sustainability; immaturity of the competitive energy market and corresponding
market infrastructure; non-transparency of business activity of natural
monopolies, that hinders the development of competition.

The number of unresolved problems in the fuel and energy complex is
reaching a critical limit and creating a real threat to energy security, and
therefore Ukraine's national security.

Inability of the fuel and energy complex to meet the demand of Ukraine's
economy and population in fuel and energy, accumulation of enormous debts for
the consumed energy resources, further stockpiling of unresolved problems in
the energy sector can undermine the fundamentals of economic security and
bring about social destabilisation in Ukraine.

Resolution of the problems of the fuel and energy complex operation and
development is hampered by the excessive politicising of the energy sector, and
the struggle of influential political forces, finance and industrial structures and
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criminal groups for this critical sector and for the control over multibillion cash
flows in the fuel and energy complex.

References:
1. National Security and Defence magazine by Ukrainian centre for economic and
political studies named after Olexander Razumkov, Ne2 (14), 2001
2. Ukraine Oil & Gas Sector Energy Policy, Laws and Regulations Handbook
3. http://www.vz.ru/news/2014/3/19/678016.html

INPOMBIIIVIEHHASA TOBbIYA METAHA U3 YI'OJIBHBIX
IIJIACTOB

CrapocoraukoBa 1.C. Apramonos B.H.

JIoHEeUKnid HATMOHAJIBHBIN TEXHUYECKUI YHUBEPCUTET

Paboma nocesdwerna eonpocam 000bIuU Y20/1bHOCO MemdaHa uepe3 CKBAJCURbL,
l’lp06yp€HHbl€ C NOBEPXHOCNIU. Omo cetiuac AKmyalbHO, MAaK KaK MHO2Uue y4eHvle He 6epsim,
Unio U3 HepascpyrHCEeHHbIX Y2O0/IbHbLX NIACNIO6 603MOMNCHA NPOMbBICI06A5 000blua MemaHna.

AKTYaJbHOCTh MPO0JeMbL e U 3a1auH. B Heapax ocBanBaeMbIX U
MEPCIIEKTUBHBIX YTOJbHBIX 0ACCEMHOB COCPEAOTOUYEHA HE TOJILKO 3HAUUTEIbHAs
4acTh MHUPOBBIX PECYpCOB yrieil, HO U UX CIYTHHKAa — METaHa, MacCIITaObI
pPECYPCOB  KOTOPOTO COM3MEpPHUMBI C pecypcaMd ras3a TpaJUIMOHHBIX
MecTopoxkaeHuii mupa. KonieHTpaiuss mMeTaHa B CMECH MPUPOAHBIX Ta30B
YTOJBHBIX IUIacTOB cocTaBisaeT 80—-98%.

Hayyno oOocHOBaHHas OIIEHKa pOJM  YrOJbHBIX IUJIACTOB  Kak
KPYIMHEUIIIUX MECT HAaKOIUICHUSI METaHa B 3E€MHOW KOpE OTKPHIBA€T HOBBIEC
OoJbllIMEe TEPCHEKTHBBI B YBEIMYEHUU PECYPCOB YIVIEBOAOPOAHBIX Ta30B.
MertaH, KOTOPBIN sIBIIIETCS HAauOOJiee OMACHBIM CIYTHUKOM YIJISl, CTAHOBUTCSA
IEHHBIM  TOJIE3HBIM  HMCKOIMAeMbIM,  MOJUICXKAIIUM  CaMOCTOSITEIbHOM
MPOMBICIIOBOM  J100bIYE€ WM TMOMYTHOMY M3BJIICUCHHIO B IIAXTax IMpHU
KOMILJIEKCHOM MOA3TANHOMN AKCILTYaTalu ra30HOCHBIX YTOJBHBIX
MECTOPOXICHUM [1].

MupoBble 3amackl MeTaHa YroJIbHBIX IUIACTOB MPEBBIIIAIOT 3arachl
MPUPOJIHOTO Ta3a u olleHUBarOTcs B 260 TpaH ky0. M. Haubosnee 3HaunTenbHbIC
pecypcenl cocpenoroueHbl B Kurae, Poccuun, CIIA, Acrpanmuu, FOAP, Unaun,
[lonbmie, I'epmanuu, BenukoOputanuum u YkpaumHe. MacmtaOHas ao0brda
MmetaHa Yyxke Benercs B CIIIA, rme co3maHa w JEWCTBYeT Ienas OTPaCib
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MPOMBIIIEHHOCTH 1O 100OBIYE Ta3a U3 YIOJIbHBIX IJIACTOB. 3a nocieanue 10 net
n00bl4a yroJAbHOTO METaHa W3 CHEUUAbHBIX CKBAXKUH Bo3pocia a0 60 mipa
Ky0. m/roa. B artoit oTpaciu pabotaer okono 200 amepukaHckux (upm. B
MOCJIEHUE TOJbl HAuyaThl MHTEHCHUBHBIE pPaOOTHl MO HM3BJICUCHHIO METaHa B
Agcrtpanun, Kurae, Kanane, [lonpiie, 'epmanun n Benukooputanum.

[lenb pabOTHI - COCTOUT B MPOBEJAECHUH I€OJIOTO-MPOMBIIUIEHHON OLIEHKU
PECYpCOB M€TaHa YroJIbHBIX 0AacCCEMHOB U HAYyYHO-TEXHUYECKOM OOOCHOBAHUHU
MEPCIEeKTUB HX W3BICYEHUS U HCIOJIb30BAaHMS, KAaK HETPAJUIMOHHOIO
HMCTOYHUKA YTJI€BOJAOPOJTHOTO CHIPbSI.

3agayu:

* Oco0EHHOCTh pa3pabOTKU METAHOYTOJbHBIX MECTOPOKICHHUI;

* Jlerazanms maxr;

* [loacy€T mepcHeKTUBHBIX, MPOTHO3HBIX W MPOMBIIIJIEHHBIX PECYPCOB
MeTaHa Ha BEIOPAHHBIX 00BEKTAX;

Ucnoab3oBanue, aHaau3, peuieHue npodjaem. HWnes yrunuzanuu
MeTaHa, B M300WIMM TPUCYTCTBYIOIIETO B YTOJbHBIX IIacTax YKpauHbI,
BO3HUKJIa 0KoJo 50 ner Hazan. Ee peanusanus moria Obl peniuTh cpasy JBe
BAOXKHEHIINE 3amaud: 00€30MacuTh MpOLEcC A00bUM YIias U MPEeAOCTaBUTH
JOTOJHUTEIbHBIA UICTOYHUK SHEpProHocutene. OQHaKo 10 HETaBHETO BPEMEHU
3Ta uAes HE TMOJy4yuja NPaKTUUYECKOTO BOIUIOMICHUS B MPOMBIIUICHHBIX
Maciitabax. XoTs, Mo pa3HbIM olieHKaM, B JlonOacce 3aneraet 14-22 TpaH KyO
M METaHa, JHIIb HEMHOTHUE NPEANpPUSITUS HUCIOJb3YIOT €ro B KOTEIbHBIX,
OTAIUIMBAIOIINX IIAXTHBIE MOMEIICHUS, WU sl BHIPAOOTKHU 3JIEKTPOIHEPTHUHU.
IIpaBna, koe-rae mosiBUMCh A3C s 3ampaBKd aBTOTPAHCIOPTA IMIAXTHBIM
METaHOM [2].

[lepBast u3 >TUX 3a7a4 ObLIa aKTyaJlbHOM BCErJa: Jerazamus maxT — 3TO
Ha CErOJIHAIIHUN JIeHb, (PAKTUYECKH, €IMHCTBEHHBIA clIOCO0 00€301acuTh TPy
maxTepoB. M3 3Tux cooOpakeHWH OTKauyKe rasa M3 IUIACTOB C MOBBIIICHHBIM
COJIEp’)KaHMEM METaHa BCerlla CTapaliuCh YIENsATh cepbe3Hoe BHuMaHue. Ilo
JAHHBIM ~ MakeeBCKOro  Hay4YyHO-HCCJIEAOBATEIbCKOTO  HHCTUTYTa IO
O0e3onacHocTd paboT B ropHoil mpombiinieHHocTd (MakHUUM), B 1990 r. B
Jlonbacce 3Ta mporeaypa NpUMEHsiach Ha 92 maxTtax, HO MO MeEpe HX
JUKBUJIAIMH, 3TO YHCIIO COKpAaTHiIOCh 10 43 (puc.1.1).
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Puc.1.1 - Texnosorust noa3eMHou razuuKanuu yris ¢

OTHOBpPEMEHHOM 100bIYeil MeTaHa

Bbimu MOMBITKH PEMIUTh U BTOPYIO 3aJlayy — HMCIOJIb30BAHUE JOOBITOIO
MetaHa. Tak, Ha maxte wuM.I'oppkoro (ceiluac HaxXOQUTCS Ha CTaaUU
MOATOTOBKM K JHMKBUAANMU) B 80-X 3TUM Tra3oM HarpeBalii BOAY A
maxtepckoit 6anu. B konne 90-x B mocenke Yrieaap HNOCTPOWIIU MEPBYIO B
PETMOHE Ta30HAIOJIHUTEIIBHYI0 aBTOCTAHIIMIO, HA KOTOPYIO IOJaBajyd METaH,
NOOBITHIN B OPSIAKE MOJATOTOBKHU K pa3pab0TKe HOBBIX YroyibHBIX noseil. Ho Bce
3T0 — Karis B mope... B 2001 r. B YkpanHy NpUIIUTA WHOCTPAHHBIE KOMIIAHUH,
KOTOpBIC OBUTH TOTOBBI MHBECTUPOBaTh (0K00 $180 MiH) B 100BIYy MeTaHa.
NHBecTOpBl yTBEpKAAIM, YTO pEAIM3AlUs WX IMPOEKTOB JACT BO3MOXKHOCTH
€XKEeroJHo N00bIBaTh Oonee ero 12 miapa kyO M. DTOT ra3 MOXHO ObUIO Obl
UCIIOIB30BaTh MO0 MJi1 HYXKJ peruoHa (aMEepUKaHCKOE MpPeasIOKEHHUE), Iu0o
JUTSI TPOU3BOICTBA 3/3 HA SKCHOPT (SMOHCKUM MPOEKT).

OnHako TIpPEUIOKEHHBIE HUMHU YCJIOBUSL HE TOHPABUIUCH MECTHBIM
BrnactaMm. [losToMy mepBblii B YKpawHe MPOEKT MMOJTHOMACIITa0OHOIO
MPOMBIIIJIEHHOT'O UCIIOJIb30BaHUs IIAXTHOTO METaHa ObLI peaJin30BaH ropaszio
MO3’Ke, Ha MIAXTe UM.3acsAbKO, TJ€ P TPUOOPECTH MOAYIbHYIO CTAHITUIO
YTAJIA3alMM METaHa aBCTPO-aMEPUKAHCKOrO mpou3BojacTBa. Ceidac 3TOT ras
UCTIONBb3YeTCsl JUIsl BBIPAOOTKH 3/3, OTOIUIEHUS M 3alpaBKu TPY30BOTO
aBTOTpaHcnoprTa [2].
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TeMm He MeHee, MUPOKOMACIITAOHOE BHEPEHUE MOJOOHBIX TEXHOJIOTHUI B
MPOMBINLJIEHHOCTb 3aJIepKUTCS, CKOpee Bcero, Hanonro. Ecam cocroutcs
BooOmie. Ilpexxage Bcero, Kkak TOKa3zaJl OMNBIT IHMaxXThl WM.3acsSIbKO,
ce0eCTOMMOCTh IIAXTHOTO METaHa — C Y4YeTOM 3aTpaT Ha OOCIy>KUBaHUE
MHOTOUYUCIICHHBIX  JIPEHAXXHBIX CKBAXXUH U  KOMIBIOTEPHON  CHUCTEMBI
yIOpaBieHUs 3aCJIOHKAMM, a TaKXe€ aMOPTHU3alMU YHHKAJIbHOIO O0OpYIOBaHUS
— BTpOE€ MPEBBINIACT IEHY HMIOPTHOrO mnpupomHoro raza. llostomy Bce
3aBUCUT OT lened. Eciu peub uier o Jerasaiu yroJibHbIX IJIACTOB C IEJBIO
o0e30macuTh TPy IIAXTEPOB, TO HCIOJb30BAHUE JOOBITOTO raza 00ecreuuT
OMpENECNICHHYI0 JYKOHOMHUIO 3aTpaT Ha JATU JKU3HEHHO HEOOXOJUMbIe
MEpOIPUSITHSL.

Ecau ke wuckaTh albTEpHATUBY POCCUUCKOMY MPUPOJHOMY rasy, TO
YKPAWHCKUN IIAXTHBIA METaH BPsI/ JIM CIOCOOEH AOCTOMHO BBICTYNATh B 3TOM
kauecTtBe. [IpuueM A€o He TONBKO B BBICOKOM CE0ECTOMMOCTH — €€ MOXHO
ObI0 OBl yMEHBIIUTH 3a CYET DSKOHOMHM Ha MaciTabax, paciupss
MPOMBINIJIEHHYIO ~ J0OBIMYy  M€TaHa UM pa3BuBas  MOTPEOJISIIOLIY IO
uHpactpyktypy. [7nmaBHas mpobOiemMa — Te0JOTUYECKHE OCOOEHHOCTH
JIOHEIIKOr0 pEerroHa W CBS3aHHBIE C HUMH (PU3UYECKUE XapPaKTEPUCTUKU
yroiabHbix T1iactoB. [IpaBma, BO MHOTMX CTpaHaxX MNpPOMBIIUIEHHAs 100bYa
IaXTHOTO METaHa pacTeT. Bompoc B TOM, IPUTOJHBI JIW UCIIOJIB3yEMbIE B 3THX
CTpaHax TEXHOJIOTUM JJIs1 YCIOBUM Y KpauHbI [2].

Oco0eHHOCTh Pa3padOTKKU METAHOYTOJIbHBIX MECTOPOXKICHUH.

CyliecTBYIOT JIBa MPUHIMIHATBHO Pa3HBIX CIOCO0a OOBIYM yTrOIBLHOTO
MeTaHa: MAaXTHBIN (HA MOJISIX IEUCTBYIOIIUX IIAXT) U CKBAKUHHBIM.

[[TaxTHBIE crocOO SBJISIETCS HEOTHEMJIEMOW YaCThIO TEXHOJIOTHUU
NOoA3eMHOM A00bIYM yrisg — aerazauur. OObEMbl MOTYy4aeMOro MeTaHa IMpU
ATOM HEBEJIUKH, U a3 UCIOJb3yeTCs, B OCHOBHOM, Jii COOCTBEHHBIX HYK]I
yTIe100bIBAIOIINX MIPEANPUSTUN HETIOCPEICTBEHHO B palloHe yriaea00bIvn.

CKBa)XMHHBIN cIOCOO 100OBIUU SIBISIETCSI TPOMBIIITIEHHBIM (puc.2). MeTtan
IIPU 3TOM PacCMaTPUBAETCS YK€ HE KaK MOIMYTHBIN MPOAYKT IpHU 100bIUE YT,
a KaK caMOCTOSITEIbHOE MOJIe3HOE HCKomaemoe. Pa3paboTka METaHOYTOJIbHBIX
MECTOPOXKJIEHH C J00blYeil MeTaHa B MPOMBIIUICHHBIX —MaciiTadbax
MPOU3BOJIUTCS C MPUMEHEHUEM CIEIHUATbHBIX TEXHOJOTHM WHTEHCH(UKAIUU
ra3ooT/Jauy IJIaCTOB (CaMble PaCIpOCTPAHEHHBIE BapUAHTBl — THUAPOPA3PHIB
MJ1acTa, 3aKayka depe3 CKBaKMHY BO3JyXa WU BO3AyX0-BClenyeT OTMETUTb,
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YTO I JOOBIYM METaHA MPUTOAHBI JAIEKO HE BCE yIiu. Tak, MECTOPOXKICHHUS
JUIMHHOIUIAMEHHBIX OYphIX yrieil OemnHbl MeTaHOM. BBICOKOW KOHIIEHTpauueu
raza OTJIM4aeTCs YyroJb-aHTPALUT, HO €ro HEBO3MOYKHO M3BJIEYb M3-32 BBICOKOU
IJIOTHOCTA W YPE3BBIYAWMHO HHU3KOM NPOHUIAEMOCTH 3anexu. CaMbpiMu
NEPCHEKTUBHBIMUA 11 JOOBIYM METaHa CUYUTAIOTCS YIVIM, 3aHUMAIOIIHNeE

MPOMEKYTOYHOE MOJI0KEHHE MEKIY OYpbIMU YIIIIMUA U aHTPALUTOM. [3,4]

KOHCTpYKLMA CKBa#MHBLI ¥ M 5.4 Cnyckasmoe B CKBaMMHY
no AgotbMe MmeTaHa |3 YronbHbIX NnacTos oSopygoBaHue
o iy
! - 1 HacocHo-koMnNpeccopHeie TPyDe '—4—C: | _J
= DoHTaIHHaA apMmaTypa
s0 1 SDHCMyaTaUWMoHHAA KONOHHS E
i
—_— ]
- Ko KTO|
150 L‘ ’J HIOY P
Hacoc

350 Masoewsi cenapaTop

HMuTepeans

S NpoAYKTHUBHEL i MMy SHMHHBLIA OaTYMK
405 nnacTos

%A &R
A=S IS e =

400

450

LIna cpaenenun, soicoma B 500 400
Ocmarkuncod G

cocmasmasm 540 s

550 =i MasoeLs cenaparTop

600 H | SHE5 M 360 crEAMMH

Puc. 1.2 — KoHCTPpYKIUSI CKBAKMHBI 110 100bIYe METAHA U3 YIOJbHbIX
IJIACTOB

dopmupoBaHUE CKOIUICHHS] METaHa B IJIACTE - 3TO MPUPOJIHOE siBJicHUE. B
HACTOsIIEE BpeMs SIBIISETCS OOIIENpPU3HAHHBIM, YTO BCE MHOTOOOpasue yriew,
BCTpEUAIOIINXCSI B TNPUPOJAE, SIBISETCS  PE3yAbTaTOM  pa3HOoOpa3us
OpraHWYeCKOro Marepuala, TIeoJIOTO-TeHETUUYECKUX YCIOBUM U (DU3UKO-
XUMHUYECKUX MPOIIECCOB BO BpeMsi TOppoHaKomieHus. B komIuiekce Bce 3TO
MpeAoNpeIeTUI0 00pa3oBaHUE PA3TUYHON CTPYKTYpPhl YTOJIBHOTO BEIIECTBA H,
caMO€ OCHOBHOE, HEpaBHOMEPHOCTh pacIpe/ejeHUs METaHa B IJIaCTax yrJisl.

Opranuyeckue BelecTBa B mpolecce TOpGHOHAKOIUICHHSI B 3aBUCUMOCTHU
OT JIOKQJIbHBIX YCJIOBUW TMPONUIM CIEAYIOIIHE MPOLECChl  PA3TOKECHHUS :
ryMuQuKanuio, remupukanuo, ONTyMHU3auio, (Pr03eHU3aUI0 WX JII0OBUALIUIO.
CdopmupoBaBiieecss  yrojlbHO€  BEHIECTBO  XapaKTEpU3yeTCs  YPOBHEM
opranuzanuu. Pa3znuyaioT nBa ypoOBHS OpraHW3allMi: MUKPOKOMIIOHEHTHI U
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UHTPEAUEHThl  yriedl. YTOoJbHbIE TUJIACThl  SIBISIFOTCS ~ MHOTOCJIOMHBIMH
00pa3oBaHUSAMM, COCTOSIIIIMMU W3 TMEpecliauBaHusl yried pa3iudHbIX THUIIOB U
MOPOJHBIX  MPOCIOWKOB.  MHrpenueHTsl  0OYyCIOBIMBAIOT  Makpo- W
MHUKPOIIOJIOCYATYIO TEKCTYPY YIJIe. YTOJNbHBIE IIACTHI COCTOST U3 PA3IUUYHBIX
UHTpeAneHTOB. VHrpeAneHThl, ColiepKaHUe KOTOPBIX HAXOJIUTCS OOJblIe Ha
JOKAJIBHBIX YYaCTKax IUIACTa, W OINPEAENSIOT PACCESHHYI0 METAaHOHOCHOCTH
YTOJBHOTO BEIIECTBA, XUMHUKO-TEXHOJOTUYECKHE U (U3UKO-MEXaHUUECKUE
cBoiicTBa miacta [1].

Takum 00pa3oM, Bce 3TO HEOOXOJIUMO YUHMTHIBATh MPU HUJICHTHU(PUKAIUU
Y4aCTKOB IUIaCTa C IOBBIIICHHONM NPUPOJHONM METAHOHOCHOCTBIO, a 3aTeM
OCYIIECTBJISITh OypeHHe CKBaXXUH U pa3pabarbiBaTh A3(PEKTUBHBIE TEXHOJIOTUU
M3BJICYCHUS] METaHA.

OOGecrieueHrue METaHOOE30MAaCHOCTH B TOPHBIX BBIpAaOOTKaxX MpuU
MOA3EMHOM pa3pabOTKe YroNbHBIX MJIACTOB.

Ha yyacTkax yrojpHbIX IIJJACTOB C BBICOKOM NPUPOJHONM METAaHO-
HOCHOCTBIO BBIICJIMBIIMNCA METaH co3/aeT JiBe npobaeMbl. [lepBas mpobnema:
JTOCTHDKCHHE TaKOW XK€ Harpy3ku Ha 3a00M, Kak W Ha IUIacTaX MEHBIIEH
METaHOHOCHOCTHU. BTopas mpobiema: obGecrieueHre OE30MACHBIX YCIOBUU IS
moaer. OmacHOCTh MPOSIBISIETCS B BOSTOPAHUSAX M B3PhIBAX METAHOBO3AYIIHOU
CMeCH, BO BHE3AITHOM BBIOpOCE METaHa U Pa3pyIIEHHOTO YT B BBIPAOOTKY BO
BpeMsl BBINIOJIHEHUSI JIIOJBMU MPOU3BOJICTBEHHBIX mpolieccoB. [loka obe 3tu
poOJieMbl HE PElICHbl HA METAaHOHOCHBIX IIacTax [3].

[IpompblilIEeHHOE U3BJICUEHHE METaHa Yepe3 CKBAXKUHBI C TOBEPXHOCTH HE
pemuT 3Ty 3aaady. OnbIT MOA3EMHON pa3pabOTKHU IUIACTOB IMOKAa3bIBAET, UYTO
pasMepbl Y4YacTKOB C TOBBIIMIEHHOM MPUPOAHONM METAHOHOCHOCTBIO HE
onuHaKoOBbl.  Takue  y4yacTKM  OTAEJNEHBl  ydyacTKaMH  C  HHU3KOHU
ra3onpoOHUIIAEMOCTBIO.

Jlnst perieHust mpoOJieM MOBBINICHUST HArpy3Kd Ha OYMCTHOM 3a00il u
oOecrieueHUs]  METaHOOE30MACHOCTH  HEOOXOAUMO  yCTpaHuTh  (akTop
«BHE3AITHOCTU» METaHONpPOsBiAeHUM. OTCYyTCTBHE JOCTOBEPHBIX JAHHBIX O
MPUPOJIHOM METAaHOHOCHOCTH YTOJBHOIO IJIacTa HE MO3BOISET OOBEKTUBHO
OLIeHUTh 3(P(HEKTUBHOCTH JIera3alluy, TaK KaK Ha MPAKTHUKE YacTO MPOUCXOJSAT
BHE3aIHbIC BHIOPOCHI ME€TaHa W3 LEIUKOB YIJISl IIUPUHOU 1.5 M MexXay IByMs

CMEKHBIMU JICTA3aI[MOHHBIMH CKBaXUHaMU [3,5].
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BoiBoabl.PeHTabenbHOCTh TPOMBIIITIEHHOW TOOBIYM METaHa U3 YTOIbHBIX
IJIACTOB 3aBUCHUT OT 3 (HEKTUBHOCTH PAOOTHI KAXKI0H MPOOYPEHHON CKBAKUHBI.
YuuThiBasg OMNBIT APYTUX CTPaH, MHPOMBIIUJIEHHON J00BIYE€ METaHa MJOJIKHA
MpEAIIeCTBOBATh HACHTU(DUKALNS BBHICOKOMPOAYKTUBHBIX YYaCTKOB ILJIACTA,
OCHOBaHHas Ha 3HAHUM 3aKOHOMEPHOCTEN (HOPMUPOBAHUSI METAHOHOCHOCTH BO
BpeMsi TOPPOOTIOKEHU M yriieoOpazoBaHus.MeToq HICHTHU(PUKAIUA MEHEe
3aTpateH U Oojiee HAAEKEH IO CPAaBHEHUIO C OypeHUEM JOPOrOCTOSIIHX
Pa3BEJOYHBIX WM TECTOBBIX CKBAXXUH, KOTOPbIE MOTYT OBITh MPOOYPEHBI MEKY
BBICOKONPOAYKTUBHBIMH YUaCTKAMHU.

2. PacnpocTpaHeHHOE TMpEICTaBICHUE O METAaHOHOCHOCTH YTOJIbHBIX
IJIaCTOB M UX CTPYKType TMPEMATCTBYET BHEAPEHHI0 HOBBIX CIIOCOOOB
MpEeAOTBPAICHUSI BHE3AMHBIX BEIOPOCOB METaHA U YIJIsl, BHE3AMHBIX BBIJICICHUM
MeTaHa B TOPHbIE BHIPAOOTKHU.

3. Jns obecnieyeHus MPOMBIIUICHHOW MOOBIYM METaHa CKBaXXUHAMHU C
MOBEPXHOCTH W  METaHOOE30MaCHOCTHM MpU MOA3EMHOM  J100ObIYE  YIUIA
HEOOXOJMMO TPOU3BOJIUTH UICHTU(PUKAIINIO YYACTKOB IJIACTa C MOBBIIICHHOM
MIPUPOJAHON METAHO-HOCHOCTBHIO.
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6. WHCTpyKIMS 1O ONMPEIENICHHIO U MPOrHO3Y Ta30HOCHOCTH YTOJIBHBIX IJIACTOB
¥ BMEIIAIOIINX MTOPOJI IIPU T'€0JIoropa3BeouHbIX padoTax. M.: Henpa. 1977.

IKOJOT0-DKOHOMUYECKOE OBOCHOBAHME BBIFOPA
TEXHOJOTMYECKOW CXEMBI PA3PABOTKH YTOJIbHOI'O
LEJUKA

[omumyk T.JI. IlladhopoctoBa M.H.

JIoHEeUKNid HATMOHAJIBHBIN TEXHUYECKUI YHUBEPCUTET

IIposeden cpasHumenvHblll AHANU3 MEXHOIOSUYECKUX CXeM O00bluU CHUCAHHBbIX 6
nomepu 3anacog yens (paspabomku yeauxa. Ha ocrnoge pacuema cebecmoumocmu 000viuu
Yyels N0 PAasHblM MeXHONo2UAM 000CHO8aH 6blOOp  Haubolee hekmusHol ¢ 3K01020-
IKOHOMUUECKOU MOYUKU 3PEHUSL.

Ha nporskennn MHorux net JloHenkas o0nacTh sBisIach JUIAEPOM B
obnactu A00OBIYM U MEepepadOTKH TMOJIE3HBIX HCKomaeMbiX. YUTo 00yCIOBUIO
OBICTpBIE TEMIIbl MPOMBIIIIEHHOTO POCTa M BCE OOJbllIed WHTEHCU(PUKAIUU
notpebsienust npupoaHsix pecypcoB. Ho yxe x 2000-M rogam OOJBIIMHCTBO
MPOMBINLJIEHHBIX 3anacoB JloHelkoro OacceiiHa, HaXOASIIIUXCsl Ha HEOOJIBIINX
rIyOMHax 3ajeraHusi, ObUIM OTpabOTaHbl. DTO Jajl0 CTUMYJ K HEPECMOTPY
roCyJJapCTBEHHOW MOJIUTUKHU B chepe NO0OBIYM IPUPOIHBIX PECYPCOB B LIEJIOM, U
VI B YacTHOCTU. Tak mMOsIBUNACh HJES «PECTPYKTYpHU3aALUU» YrOJIbHOM
MIPOMBIIIJIEHHOCTH B YKpauHe. 3aKphiBasi WK NepeaBasi YOBITOUHbBIE IIaXThl B
YaCTHbIE PYKH TOCYJApCTBO, peIlaeT ABE TJIaBHbIE MPOOJIEMbI: MPEKpaIlaeT
JIOTAIlMOHHOE (PMHAHCHUPOBAHUE 3aKPBITHIX IIAXT © CHUMAeT C ceds
OTBETCTBEHHOCThH 3a MEPEJAaHHbIE B YACTHBIC PYKU FOCYAapCTBEHHbIC IIaXThl. B
pe3yibTaTe 3aKpBITHS  YrOJBHBIX MPEANPUSTHNA, CTal0  YBEJIMYUBATHCS
KOJIMYECTBO JICTIPECCHOHHBIX peruoHoB JloHenkoit oOnactu. UYTo B CBOIO
ouepeb TSAHET 3a cOO0W JierpaJalvio HACEJICHUS B JAHHBIX PETHOHAX.

OcHOBHBIM  (DaKTOpPOM, KOTOPBIM BIMSIET Ha pEUICHHE O 3aKPbITUU
VTOJbHOM IIAXThl, SIBISIETCS MCTOIIEHUE €€ MPOMBIIUICHHBIX 3alacoB, HO
UCXOJI U3 TOTO, YTO MPU OTPAOOTKE YTrONbHBIX MJIACTOB OCTAIOTCS CIIUCAHHBIC B
MOTEPH 3amachl yrisi, B BUAE IECIUKOB, MPEANPUATUE MOXKET YBEIUYUTH CPOK

CBOEH cTyKOBbI 32 CUET X OTPAOOTKH.
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Hanuuue uenukoB B IMIAXTHOM TIOJIE PA3IMYHOrO MpPEIHA3HAYCHUS B
OCHOBHOM OOYCIIaBJIMBAE€TCS  OCOOCHHOCTSIMU COBPEMEHHBIX TEXHOJIOTUI
OTpaOOTKM  YTrOJIbHBIX  3allacoB M BBICOKOM  CTEMEHbI  3aCTPOUKHU
noApadaThIBAEMbIX TEPPUTOPHUIL.

Hemnonnasi BhleMKa 3amacoB BEJET K HE PalMOHAIBLHOMY HMCIOJIb30BAHUIO
none3noro  uckonaemoro  (K,;<0,6) wu 3HAYUTEIBHOMY  IPAMOMY
AKOHOMUYECKOMY YIepOy, 3aKIrovaroleMycss B YBEJIMUYEHHHM 3aTtpaT Ha 1 T
M3BJIEKAEMBIX 3alacoB 3a CUET pOCTa HEMPOU3BOJUTENIBHBIX 3aTpaT Ha
reoJIOropa3BeIOuHble PadOThl, MPOEKTUPOBAHHE U CTPOUTEIHCTBO IIAXTHI,
MIPOBEJICHUE U MOJAEP>KaHUE TOPHBIX BBIPAOOTOK U JIp.

ChnucanHble B TOTEpUM 3amachl BBI3BIBAIOT OCOOBIM  HMHTEpPEC C
TEXHOJIOTHYECKOM, SIKOHOMUYECKOW M 3KOJOTHYECKOW TOYEK 3PEHMS, TaK Kak
OHM SIBJISIIOTCSI TIOJTHOCTBIO BCKPBHITHIMU HEOOXOJUMON TOMOJOTHUYECKON CEThIO
BBIPA0OTOK  OONICIIAXTHOW  MH(PPACTPYKTYpbl H  ABJISIOTCS  YaCTUYHO
MOATOTOBJIEHHBIMUA K OYUCTHOM BbleMKe. UTO /1aeT BO3MOXKHOCTH OTPaOOTKH
VTOJBHBIX IIEIMKOB C Y€ BBIPAOOTAHHBIX YYAaCTKOB, MYTEM MEPEKPEIICHUS
TOPHBIX BBIPAOOTOK.

CymiecTByeT METOJOJIOTHYECKAass U TEXHOJIOrMYeckas  0as3pl ISt
MPOBEICHUS MMPOLIECCOB PALIMOHAIN3AIMA YTOIBHOW OTPacin Y KpPauHBbI.

Pazpabotanbl cuctemMbl OTpaOOTKHU YTOJIbHBIX IJIACTOB ¢ MHUHUMU3AIUEH
MOTEPH B LIEJIUKAX, PA3TUYHOTO Ha3HAYEHUSI, HO OHH, KaK MPABUIIO, TPUMEHHUMBI
JIUIIB AJ1s1 BCKPBITUS HOBBIX YTOJIBHBIX TOPU30HTOB.

Cnoco0Obl U3BJICUECHHS LIETMKOB Ha OTPA0OTAaHHBIX IUIacTax, KaK MPaBuIIO,
CBOJSITCA K BOCCTAaHOBJIEHHUIO BBIPA0OTOK, UX TNEPEKPEIUICHUIO, WU
MPOBEJCHUIO HENOCTAONINX, W TOCTENEHHOMY W3BJIICUCHHUIO IOJIE3HOTO
HCKOMAeMOTO C MPUMEHEHUEM Pa3IMYHOTO 000pYyAOBaAHUS.

B pabote paccMOTpeHBI CIIeYIOIINEe CXeMbI T0OBIYN YIS

®[ICPEKPEIUICHUE TOPHOW BBIPAOOTKM C TMOIMYTHBIM M3BJICUCHUEM YIJIS
OypoInrHeKoBou yctaHoBKoM BYI'-2;

®[ICPEKPEIUICHUE TOPHOW BHIPAOOTKM C TMOIMYTHBIM W3BJICUCHUEM YIJIS
OTOOMHBIMU MOJIOTKAMH.

Bbi00Op TEXHOJOrMYECKOro pelieHusi A0ObIYM CIUCAHHBIX B MOTEpPHU
3aMacoB YIJisl, BO MHOTOM OIpeAeNsieT 00beM MPOBEACHUS U MOJJEpKaHUs
YYaCTKOBBIX BBIPAOOTOK, 00BEM IKCILTyaTAlIMOHHBIX U KAMUTAIbHBIX BIOXKEHUM

n T.AO. Tak xe YUYUTBIBACTCA MOIINHOCTL IIJIaCTa, Yyrojg IIaacHUA, CTOMKOCTh
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BMEIIAIOUIUX MOPOJI, CTPYKTypa IJIACTOB, TyOMHa pa3pabOTKU, BOJOHOCHOCTD
MECTOPOXKJICHUS U AP.

K TexHonmornueckuM penieHusM NpeabsBiIsSIOTCS CIAEAYIONIe TpeOOBaHU

®B TEXHHYECKOM OTHOIIEHWHM TEXHOJIOTUYECKass cXema JIOJbKHa
oOecrnieurBaTh ~ MEXaHU3alUMi0  pPabOT, BBICOKYKO  MPOAYKTUBHOCTH U
($hoHI000€CTIeUeHHOCTh TPY/la pabOTHUKA HA Y4acTKe, a TakK K€ MUHUMAaJIbHbIC
MOTEPH YTJIsl B HEeJlpax U o0ecreueHre 0e30MacHbIX YCIOBUM TpyAa;

®B DKOHOMUYECKOM OTHOIICHHH TEXHOJIOTMYECKash CXeMa JI0JHKHA UMETh
MUHHMAaJbHbIE CYMMapHbIE KalUTaJIbHbIE BIIOXKEHUS M JKCIUIyaTallMOHHbIE
pacxolbl 1O W3BJICUCHUIO YIS, MNPOBEACHUI0O U TMOJJAEPKAHUIO TOPHBIX
BBIPA0OTOK, TPAHCHOPTUPOBAHUIO VYIJIA B TpelesiaX BBIEMOYHOTO YYacTKa,
MOTEPSIM, IPOBETPUBAHUIO U T.]I.

PaccmaTpuBaeMble JBa TEXHOJOTHMYECKUX PEIICHHS, MPETyCMaTPUBAIOT
N00bI4y  MOJE3HOI0  HMCKOMAaeMOro ¢  IOMOLpl0  ycTaHoBKH  BYI'-3
(TexHosornueckas cxema Ne 2), u OTOOMKY yriisi — OTOOMHBIMH MOJOTKaMHU
(TexHonoruueckue cxeMol Ne 1).

Briemka 1one3Horo uCKornaemMoro oTOOMHBIMU MOJIOTKAMU TIPOUCXOJUT B 8
IMKJIOB, B KAl M3 KOTOPBIX BXOAUT OTOOMKa YIjsi OJHUM TOPHOPaOOYUM
IM® uenMKa W HOrpy3Ka OTOHTOTO MOJNE3HOTO HMCKOMAEMOr0 Ha JICHTOUHBIH
KOHBEWEpP, MO0 KOTOPOMY YIOJIb TPAHCIIOPTUPYETCS HA TJIABHBIM OTKATOYHBIN
HITPEK.

TexHonornueckass cxeMa BBIEMKH IOJIE3HOTO HCKOIMAEMOIO C IMOMOIIBIO
ycranoBku bYI'-3, npenycmarpuBaer pazaeneHue mnpoiecca Ha 10 1ukioB, B
KaXXJIbIM U3 [IUKJIOB MPOUCXOJIUT BhIEMKA YTJIsl U MEPEBUKKA YCTAHOBKH Ha IIar
pPaBHBIN 1IATy CKBaKUHBI, B 3TO BpeMs B 3200€ JIOJKHO HAXOAUTHCS 3 ueloBeKa.
JIO0OBITHIN U3 CKBAXXUHBI YTOJIb TIEPECHINMACTCS HA JIABHBIN KOHBEHEP C TOMOIIBIO
nepechina, HAXOASIIErocsi Ha YCTAaHOBKE, M Jajee TPAHCIOPTHUPYETCs Ha
TJIABHBIA OTKATOYHBIN LITPEK.

Kpurepuem BbIOOpa pallMoOHaIbHOIO BapHUAHTA TEXHOJIOTHYECKOU CXEMBbl
OTpaOOTKH CHUCAHHBIX B MOTEPH 3aMacoB YIJIs, SIBISAETCS MHUHUMYM 3aTpaT Ha
u3BjeYeHue 1 T 3amacoB yriig Ha BBIEMOYHOM ydacTke. PacyeTHble naHHbBIE
MpUBEJICHbI B Ta0M.1.

AHanu3 OLEHKU pe3yJIbTATOB MCCIIEIOBAHUN TO3BOJSIET CAENATh BBIBOI:
ce0ECTOMMOCTh YIJISI TPU TMPUMEHEHUU NEPBOM CXEMBbI C HCIOJIB30BAHHEM

oTOOMHOrO0 MOJIOTKa, Oojiee yemM B 2-a pasza Oouibllie, 4eM BO BTOpoH. UTo
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00yCIJIOBJIEHO 3aTpaTaMu Ha 3apa0OTHYIO IUIaTy, OOJIbIIEMY KOJUYECTBY JIFOJIEH.
Tak B mepBoii cxeme JOOBIYM IOJIE3HOTO HCKONAEMOro, HEMOCPEACTBEHHO B
JaB€ HAxoIATCs 8 YeIOBEK: YeThbIpe Ha OTOOMHBIX MOJIOTKaX M YEThIpE Ha
NOTrpy3KH OTOMTOrO YISl Ha JIaBHBIM KOHBEWep, a BO BTOpOMl — 3 denmoBeka
(ropHbIf MacTep, OYpUIBIIMK, MOMONIHUK Oypuibiiuka). VMcxons u3 Bblie
NEPEUYNCIEHHOT0, BUIUM, YTO MEpBas cxeMa JOObIYM YIJIA MMEET OONbIINN
ColManbHbIN U sKojoruueckui 3pdexr. Counanbubiii 3PPeKT 3axkaoyaeTcs B
[IPEIOCTABIECHUU OOJBIIEMY KOJUYECTBY JIIOJE€H pabOThl, TEM CAMBIM YIIy4dIlast
0JIarOCOCTOSIHUE HACEJIEHMs], @ DKOJIOrMYeCKUid — B 00Jiee TIOJHOM HU3BJICUYEHUHU
noJsie3Horo uckomnaemoro. Ilorepu yris mpu 3ToMm crnocode cocTaBsT Bcero 5%,
YTO SIBJISIETCS HOPMATHUBHBIM MOKA3aTEJIEM.

Ta6muna 1.1 — CpaBHUTENBHBIN aHAIN3 OCHOBHBIX 9KOHOMHYECKUX

roKasaTesnen
MokasaTen . . Texnonmornueckas Texnonornueckas
cxema Ne | cxema Neo2
3apaboTHas miaTa | TpH/IUKII 350000 124708
Hauucnenus na
3apaboOTHYIO TPH/ITAKIT 131635 49903
miaTy
Marepuansl TPH/ITUKIT 138813 93109
AMMopTH3anus | TPH/IUKI 3959,8 4267
Bcero 3arpar IPH/IUKIT 624407,8 271987
Y nenbHast
ce0ecCTOMMOCTb | TPH/T 578 241
VTS 32 UK

C SKOHOMHMYECKOHM TOYKM 3peHus Oojee mpuemieMa  BTOpas
TEXHOJIOTUYECKAasl CXemMa, B BHJY HAaUMEHBIIMX 3aTpaT Ha IOJHBIN
TEXHOJIOTUYECKH mporecc. B pe3ynbrare BHEIpEHUs JaHHOW CXEMBI,
npeanpustue OyaeT uMeTh 0ojee HU3KYI CeOECTOMMOCTh JTOOBIUM TMOJIE3HOTO
HCKOIIAEMOT0, HO IIPX 3TOM BO3HHUKAIOT NOTEPH Y 10 35%, 4TO HE MO3BOJIAET
rOBOPUTH OO0 BKOJOTHMYEeCKOM A(DPEKTUBHOCTU BHEAPEHUS TEXHOJIOTHYECKOM

cxeMbl No 2.
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Takum oOpa3oMm, cuMTaeT palMOHAIbHBIM BHEAPEHUE B SKCIUTyaTalHUIo
TexHoJornyeckoi cxembl Ne 1 BBHIy ee 0oJjiee BBICOKOW 3KOJIOIMYECKOM
3(PEeKTUBHOCTH.

IlepeyeHb cCBLIOK:

1. AcrtaxoB A.C. , MansimieB FO.H., ITyukoB JI.A., Xapuenko B.A. «Qkonorus:
TOpHOE JIeJI0 ¥ TpupoIHas cpena» Yueo. s By3oB. — M.: M3naTenscTBO AKaIeMUN TOPHBIX
Hayk, 1999. — 367c.: nn.

2. B.M. ApramonoB, [.M. Ky3uk i np. «BunoOyTok crnucaHux 3amaciB BYTULIsS
IS TTIBUIICHHS €()EeKTUBHOCTI HAAPOKOPUCTYBAaHH» YTOJIb YKpauHsl, aBryct, 2008

3. OCHOBBI ~ NPOCKTHUPOBAHUS  TEXHOJOTMHM  OE3MIOAHONM  BBIEMKH  YIJISL:
Yue6.nmocobue/ K.®@. Canurkuii, B.Jl. Mopo3. — K.:YMK BO. 1991. — 132c.

4. CnpaBoyHuk MamuHel 1 000pyIOBaHME Ui YrOJBHBIX IIAXT noj. pea. B.H.
Xopuna B.H. - M.: Heagpa 1987. —424 c.

AHAJII3 CTAHY TA BUKOPUCTAHHSA BOJAHUX PECYPCIB B
JIOHEIIBKIN OBJACTI HA IIAXTI IM. M.LLKAJITHIHA

Manaxosa K.B., JIyasoBa O.B.

JloHEeNbKiM HaIllOHATBHIN TEXHIYHUM YHIBEPCUTET

Y oawniti cmammi npoananizosano cman 600HUX pecypcie [loneyvkoi obaacmi,
30Kpema 3poOieHO aHaNi3 BUKOPUCMAHHA Waxmuoi eo0u Ha waxmi im. Kaninina.
3anpononosani 3axo0u 3 ouuweHHs 800U | HABeOeHA OUHAMIKA B800O0CHONCUBAHHA MA

6000810600).

['onoBHOIO mpoOnemoro JloHenpkoi o0nacTi € 3a0pyIHEHHS BOJHHUX
pPECYpCiB 1 K HACTIAOK AC(DILUT YUCTOI MUTHOI BOJIH.

Bonui pecypcu o6macti (GopMyrOThCsl 3a paXyHOK TPaH3UTHOI MPUTOKHU
noBepxHeBuXx Boj mo p.CiBepchkuil JloHelb, MICIIEBOIO PIYKOBOIO CTOKY, IO
dbopMyeThbCcsl B Mekax 00JIaCTI, CTIYHUX, IIAXTHUX 1 Kap'€pHUX BOJ, a TaKOX
eKCIUTyaTallliHUX 3alaciB IMIJA3€MHUX BOJ, TOTY)XHICTh SKUX B JIOHEIbKIN

. : : 3
o0J1acTi 3aTBEPIKEHO 1 3apeecTpoBaHo Outbie 1,0 MitH. M/ 1100Y.
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OkpiM peryidiii piYKOBOTO CTOKY BOJOCXOBHUIIAMH Ta CTaBKaMu,
OpuUpoHU JedilUT BOAM TOKPUBAETHCI 3a paxyHOK kaHany CiBepChbKuUid
Hounenp-JlonOac, sikuii Ha 80% 3a0e3neuye 00J1aCTh MUTHUM BOJONOCTAYaHHSIM.

[To Teputopii obnacTi npotikae 246 pidok noBxkuHow Ouibmie 10 kM. Lle
Bchboro nwuiie 1% Bi 3aradbHOi KUIBKOCTI PIYOK YKpaiHu. 3 HUX, 3TIAHO
kiacudikamii BogHOro kojekcy, ychboro oOfHa BIIHOCHUTBHCS 1O BEIUKUX —
CiBepcekit Jloneus, BiciMm — 10 cepeaHix — Kazennmit Topeup, Jlyrassb,
Kansmiyc, Miyc, Kpunka, Camapa, BoBua Tta Mokpi Snu. Pemra piuok
BITHOCHUTBCS JI0 KaTeropii MajuXx.

Bonozabe3neueHicTh MICIIEBUM MPUPOJAHUM PIYKOBUM CTOKOM Ha OJHOTO
MeEIIKaHI 00JacTi B 5-6 pa3iB MEHIA, HIXK y cepeaHboMy 1o YkpaiHi. O0'em
CTIYHUX BOJ| 00Js1acTi nepesuinye 1,6 MIpAM /piK, 3 sKux Gimst 40% 3a0pyaHEeH1
(He B1AMOBIAIOTh BCTAHOBJIEHUM BUMOTaM).

3a6ip Boau 1m0 obmacti B 2012 poui ckiaas 2093 miH. M, mo Ha 100 MIH.
M Merme, unM B 201lpomi. B Tomy umemi 6ymo 3abpano 377,9 MiH.
M’ Ti3eMHO] BOJM, 110 Ha 60,4 MIIH. M MeHiIe, yuM B 201 1porri. 3a octanni 10
POKiB 3a6ip Boxu 10 06acTi 3MeHmMBCs Maibke Ha 500 M. M (16 %) [1]. Le,
HacaMIlepe/1, MOB'I3aHO 3 MIJABUILECHHSM BapTOCTI BOAM 1, SIK, HACHIAOK, 3 i
O1IbIII EKOHOMHUM BUKOPUCTAHHSIM.

VY 2012 p. B obnacti O6yno Bukopuctano 1417,8 muiH. M° B, (B TOMY
qrCITi MOPCBHKOT — 635,7 MiTH. M), w0 Ha 104 mutH. M’ MeHe, Hix B 2011 p.

Hlaxta M. M. HW. KaniHiHa noOynoBaHa MO MPOEKTY IHCTUTYTY
JloHrinpomaxT 1 BBeJAeHa B eKcIUTyaTamiro B 1961 pomi 3 NTPOEKTHOIO
notyxHicTio 1200 Tuc. TOHH Byruwisi B pik. OCHOBHE BUPOOHHULTBO —
BUJI00YTOK KOKcyrouoro Byruuist Mapku OC. 3amacu maxTh BCKPUTI Ha 00pisix
229 M, 758 m 1 1070 M. B et yac, ocHoBHUM 00pieM € rop.1070 M, Ha sKOMY
po3kpurti mapu h7, h8, h10. Ha nupomy oOpii BianpamroByBanus 1mapiB h7 i h8
3aKOHCepBOBaHe. BeaeTbes BiANpaboBYBaHHs TUIbKY 11apy hl10.

Bononoctauanns maxtu iM. Kaninina 1 conchepu (M. JloHEUbK) TUTHOIO
BO/IOIO, 3IMCHIOETHCS BiJI BOJIONIPOBOTHAX MeEpex KII
«/lonenpkmicbkBOgOKaHAMY. OOdiK 3a00py MHUTHOI BOAM, IO HAAXOAUThH 3
Mepex KIT «/lonenbkMichbKBOIOKaHATY, 3M1HCHIOETHCA 110 Bogomipy CTB-80.

[luTHa BOJla BUTpAaYa€ThCsl HA TOCIOAAPCHKO-MIUTHI 1 BUPOOHUY1 OTpeOuU

IIIAXTH, a caMe:
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— BUKOPUCTaHHS MHUTHOI BOJAM Ha JYUIOBI, TMpaHHS OUIU3HH,
NpuOUpaHHs MPUMIIIEHb, BUKOPUCTAHHS TUTHOI BOAM B Tyajuerax 1
BMUBAJIbHUKAX;

— BUKOPHUCTaHHS MUTHOI BOJAW Ha BUPOOHHMYI MOTPEOU: KOTEIbHS,
KOMIIPECOPHA 3 TPaJUpHEI0, BAKYyM-HACOCHY.

[luTHa BOAAa BUTpavaeThCs HA TOCHOAAPCHKO-MUTHI MOTpedu coucdepu,
sKa po3TamoBaHa y M. JIOHEUbK.

[ITaxTHa BOJAa BUTpPAYAETHCA HA BUPOOHUYI MOTPEOM MIANPUEMCTBA, a
caMe — mnwio3ariymieHHs. Jlus BiAKaukd BOJAM 13 IIAXTU JIIOTh YOTHUPHU
BOJOBI/IJIUBHI YCTaHOBKH.

[IMaxTHa Boma 3 BogoBimMBa ropuszoHta 1250 M, nHacocamu I[HC
300240 (1 mT), nepekauyeTbcs B BOA030ipHUKH TopuzoHTal070 M. 3
ropuzoHTa 1070 M maxtHa Boja BijkauyeTbesi 1Boma Hacocamu [ITHC-300%480
1 mo Tpyb6onpoBoay @ 200 MM mepekauyeThbcs Ha ropu3oHT 758 M. Jlami 3a
nornomororo Hacocis [THC 300x600 (2 wmr), mo Tpyb6ompoBony @ 250 mm,
maxTHa BOJIa TMepekauyyeTbcsi Ha ropu3zoHT 229 M. Ha ropusonti 229 ™
B110yBa€ThCsl BOA03a0Ip IMIAXTHOI BOJAU JIJISl MOJANBIIOrO ii BUKOPUCTAHHS Ha
MUJI03arTyIIeHHS.

B tabnuui 1.1 HaBegeHa quHaMika BOJOCIIOXKUBAHHS 1 BOJOBIABEICHHS 32
2010 -2013pp.

TexHosoriss OUMILEHHS IIAXTHOI BOAM BKIIOYAE OYHUIIEHHS BIJ
MEXaHIYHUX JIOMIIIOK. J[ai maxTHa BoJia XJIOPYETHCS 1 BIAKAUYETHCSI B CTABOK-
OCBIT/IIOBaY, sSKHM mepeOyBae Ha OallaHCi BIJOKPEMIIEHOTO MIAPO3ALTY
«/loHenbke ympaBiiHHSA MO TaciHHIO, NPOQUIAKTUI]I MOPOAHUX BIABANIIB,
pexynbtuBaiii zemensy» 11 «/ IBEK». [lani ouuninena maxTHa BoJa CKUIAEThCA
B Oanky IrHaTheBChKa.

BiaBenenHs 371MBOBHX BOJI, TMicis OJNOKY OYHMCHUX CHOPY/KEHb,
3niiicHIOeTbesl B Kanbmiychke BojiocxoBulle. Ha meit vac, cxema OYHMIIEHHS
JIOIIOBUX BOJI 3JIHCHIOETHCS TaKUM CIIOCOOOM: JOLIOBI BOAM HAAXOIATH Yy
pe3epByap HAKOMUYyBay, /i€ BIACTOIOIOTHCSA, MICHIS YOTO IMEPEeKAYyHThCA IO
HaropHomy TpyOompoBoay (@ 100 mMm) y kanamizamiiauii kojektop (O 250
MM), PO3TAllIOBAaHUN Ha TEPUTOPIi aBTOKOOINEpaTuBy « TOpHeao» 1 CaMOILIMBOM

HaaxonaTh y KanbMiycbke BogoiMuile.
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Tabmums 1.1 — JIlmHaMika BOJOCHIOKUBAHHS 1 BOJOBIABEACHHS IIAXTH 1M.

Kamninina 3a nepiog 2010-2013pp.

IToxa3zaukn 2010 2011 2012 2013

1.3a0paHo BOM BCHOT'0,B TOMY 1633,6 1728,3 1698,3 1749,89

YHCIII:

MMUTHOT 87,7 92,4 110,6 129,29
KII 87,5 92,3 110,4 129,19
«JlOHEeTIbKMICHKBOJOKAHA
Mapiynonbchkuit 0,2 0,1 0,2 0,1
«MICBEKBOIOKaHAI)

IIaXTHO1 1545,9 1635,9 1587,7 1620,6

2.Bukopucrano Ha BJIacH1 769.,4 776,3 795.,4 624,68

noTpedu, BChOTO:

[TutHO1 80,2 83,4 101,8 119,24
Ha rocniogapcbko-nuTtHi 34,9 59,7 67,7 80,0
oTpeou
Ha BupoOH1Y1 motpedu 45,3 23,7 34,1 39,24

[IaxTHOI 689,2 692,9 693.,6 505,44
Ha rocnogapcbKo-nuTHI1 _
noTpeou

3.060poTHE BOJOMOCTAYaHHS 3967,0 3967,0 3967,0 2506,0

4.TlepenaHo 1HIITUM,BCHOTO 94,9 101,2 119,2 111,3

MMUTHOT 7,5 9,0 8,8 10,054
KII 7,3 8,9 8,6 9,954
«J1oHEeTTbKMICHKBOJOKAHA
Mapiynonbcbkuit 0,2 0,1 0,2 0,1
«MicbKOIOKaHAT)

B mepexi kanamizamii 87,6 92,3 110,6 129,29
KII 87,4 92,2 110,4 129,19
«J10HEIILKMICHEKBOIOKAHAIDY
SnTuHChKOMY KOMOIHATY 0,2 0,1 0,2 0,1
KOMYHAJIbHUX MIINPUEMCTB

5.CKuaHHs 3JIMBOBUX BOJ Y 859,8 946,4 895,6 1083,3

BOJIHI 00’ €KTH,B TOMY YHCJII:

be3 ouncrtku _ _ _ .
HenocTtaTHRO OUHMIIICHUX 10 859.,8 946,4 895,6 1123,26

BHITYCKaM:
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Bunyck Ne 1 (ckup B 0. 856,7 943.,0 894,1 1115,16
IrnaTbeBCHKA)

Bunyck Ne2 (ckun B 3,1 3.4 1,5 8,1
KasipM1yCbhKEBOIOCXOBHILE)

HopMartuBHO-uncTHX (HE
NOTpeOYIOTh OUUCTKH)

HopMmaTtuBHO-0OUIIIEHHUX

Ha puc. 1.1 naBenena auHamika BOJOCHOXXHMBaHHS Imaxtu M. KamiHina
3a nepiox 2010-2012 pp.

12031¢-M3

1083

1000

800 - BnacHi
norpebu

600 - MepepaHo
iHWKUM

400 - CknaaHHa

BOA,

200 ~

2010 2011 2012 2013

Puc. 1.1 - lunamika Bogocno:xxuBanus 3a 2010-2012 pp.

[IpoananizyBaBmu puc. 1.1 BUAHO, 1110 BOAM Ha BIAcHI NOTPEOM IIaxTa 3a
2010-2013 pp. BUKOPUCTOBYE MPUOIU3HO OJHAKOBY KUIBKICTh, @ CKUJIAHHS BOJ
B IIPUPOAH1 00’ €KTHU 3 KOKHUM POKOM 3POCTAE.

B tabn. 1.2 npeacrasieHa sKiCHa XapaKTEPUCTHKA CTIYHUX BOJ IAXTH 1M.

Kamninina

Tabmuusg 1.2 SkicHa xapakTepHCcTUKa CTIYHUX BOA axTH M. KaniHina

- 3
No HaiimenyBanHs KonuenTparis, Mr/am

/I peaOBHHA CKHUJ B OaJIKy | cxun B Kanpmiychke
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IrnaTbeBChKa, OaceiiH BOJIOCXOBHUIIIE
piuku KanbMmiyc
1. | 3aBucal pe4OBUHU 20,0 15,0
2. | XCK 25,5 25,0
3. | BCK; 6,0 4,5
4. | A30T aMOHIMHHH 0,5 0,5
5. | Hitputu 0,5 0,2
6. | Hitpatu 5,0 1,0
7. | Xnopuau 350 350
8. | 3ami3o (3aranpHe) 0,3 0,3
g, | Cyxuil sammitiok 1500 1500
(MiHepanizailis)
10. | Cynpdaru 500 500
11. | Hadrommponykru 0,3 0,3
12. | ®ochatu 1,0 1,0

AHanizu npo0 maxTHOi BOAM 3a OaKTEpIOJOTIUHMMH IMOKa3HUKAMU,
BUKOHaH1 JIOHEIBPKOIO CaHITapHO-CMIAEMIOJOTIHHOK CTaHIIEI0. AHAMI3H TPOoO
IAXTHOI BOJM, TMOKa3ye€, IIO0 SIKICTh CTIYHUX BOJ IICJSI OYMCTKHU BIJINOBIIA€

Canllin 4630-88 «OxopoHa MOBEpXHEBUX BOJI BiJ] 3a0pyTHEHHS»

Iepenik mocunanb:
1. 3akoH Ykpainu «IIpo 0XopoHy HaBKOJMIIHBOIO IPUPOJIHOTO CEPEAOBUIIAN.
2. BonHuii koekc Ykpainu.
3. [TocranoBa KMV Bix 13.03.2002 p. Ne 321 “IIpo 3atBepmxkenHs [lopsaxy

Y3TOJDKEHHS Ta BU1a4i J03BOJIIB Ha CIelliadbHe BOJOKOPHUCTYBAHHSY;

4. [HCTpYKIIT TPO TOPSAIOK Y3rOJDKEHHS W BHIA4l JO3BOJIIB Ha CIEIiaIbHE
BoJokopuctyBanHs. HBH 33-5.1.02-83;

5. Jlo3Bin Ha choemiagbHe BOJOKOPUCTYBaHHS1 HOPMATHBH — TI'PaHUYHO—
JOMYCTUMUX CKHUJIIB 3a0pYJHIOIOUYHMX PEUOBHH i3 3BOPOTHUMH BOJAMHU JUIS JEP’KaBHOTO
nianpueMcTBa «JloHelpka ByrilbHa €HEpreTMYHa KOMMaHis» BIJOKPEMIIEHHHH Migpo3ia

«uraxra iM. M.1.Kamiaiga»

TEXHOJOI'MYECKUE PEHIEHUA 110
NCCIIOJIb3OBAHMUIO ITOPO/JbI, IIPU PAIIMOHAJIBHOM
HPUPOJOITIOJNB30OBAHUNU
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[Tonumyxk T.JI. ApramonoB B.H. Ky3six 1.H.

JIoHEeUKNi HAIMOHAJIBbHBIN TEXHUYECKUI YHUBEPCUTET

Ha ocnosanuu ananuza memooog 000bluU U UCNONb308AHUSA, CNUCAHHLIX 8 NOMepu
3anacoe yens, OblLIO0 pAccMOMPeHO U 0OOCHOBAHHO NpUMeHeHUe CHocobos ompabomku
V2ONbHO2O Yenuka, ¢ nociedyroujeli 3akaiaoKkoll 8blpabomanHo20 NPOCMpPanHcmea nopooot,
npu nepekpenieHul 20pHbIX 8blpabomox.

OcHoBoOIONaralONIMe  HAMpPaBJICHUS  MOBBIIMICHUS  HKOHOMUYHOCTHU
OPEANPUATUNA  YTrOJAbHOM MNPOMBIIUIEHHOCTH HAaXOAST CBOE BBIPAXKEHUE B
MPUHIMIIAX PAIMOHAIBHOTO MPUPOJIONOIL30BaHUSA: TOBBIIICHUE TOJHOTHI
W3BJICYCHHS, KOMIUIEKCHOTO M PAalMOHAJIBHOIO WCIIOJb30BAHUS 3alacoB
YTOJIBHOTO MECTOPOKICHUS.

[lepenoBbie MIaXThl C BBICOKOW CTENEHbIO TEXHOJOTMYHOCTH BEACHUS
paboT, Kak MpaBUII0, HE TPEOYIOT BHICOKUX KAaMHUTAIbHBIX 3aTPAT HA BHEAPEHUE
TEXHOJIOTUYECKUX TMPOIECCOB, OOecneunBaOmMuX 0o0Jiee MOJTHOE H3BICUCHUE
MOJIE3HOTO UCKOIAEMOTO.

AHanmu3 TMOKa3bIBA€T, 4YTO MPUMEHSEMble TEXHUKAa U TEXHOJOTHUS
yIIeq00bIud, Kak MpaBWiio, OOYyCNABIMBAIM 3HAYUTEIbHBIE MOTEPU YIJIA IO
IJIOIA 1M, MOUTHOCTH TIJIacTa M 3HAYUTENbHBIMU ObUIM MOTEPU MPHU pa3paboTKe
MJIACTOB, HAXOJIAIIMXCS B 30HE M BHE 30HBI BIUSIHUS OYUCTHBIX padoT [1].

OCHOBHBIMH TOKA3aTENIAMHU , XapaKTePU3YIOUIUMH TOJTHOTY W3BJICUYCHUS
MOJIE3HOI'0 UCKOMAaeMOoro: K03 PUIMEHT U3BJICUEHHUS 3aM1acOB U MOTEPH,%%.

Kia = 1
HCII Zﬁ; ( )
TI..
K, =— 2
= @
ne D_, — KOIMYECTBO JOOBITOrO TOJE3HOTO HCKONAeMOro Ha

OTIPEJICIICHHOM yYaCTKE 3a ONPEICICHHBIN MePUOI, T;
7.0.3 — 00beM IToranieHHbBIX 0aJIaHCOBBIX 3aI1acOB, T;
XI1 6.3 — cymmapHbie moTepu 0aJaHCOBBIX 3aMacoB,T.
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[lotepu  OanmaHCOBBIX  3amacoB B oTpaciax  AoObIBaroIen
MPOMBINLJIEHHOCTH, KOJIEOIIOTCS B IIMPOKUX Mpeenax, u3MeHssach ot 2 10 50%
u Oonee. OHM 3aBUCAT OT BUJA MECTOPOXKIACHUS, MPUMEHSAEMBIX CIIOCOOOB U
cCUCTEM pa3pabOTKH, IIEHHOCTU CHIPhS, TOPHO-TEOJIOTHYECKUX U UHBIX YCIOBUU
skcrutyatauuv.  OCHOBHBIE  HUCTOYHUKM M TNPUYUHBI  BO3HHUKAIOIIUX
HEOOOCHOBaHHBIX TMOTEPh BEChbMa pPa3HOOOpa3HbI, OCHOBHBIE U3 HHUX
MpeacTaBiIeHbl Ha puc. 1.1

[Ipu omnpeneneHun MOTEeph MOCIEAHHE MOTYT XapaKTEpPU30BaThCsA Kak
0€3BO3BpaTHbIE (3abanaHcoBbIe), MPOEKTHHIE u CBEPXIIPOCKTHBIE
(meHopMupoBaHHbIe). Ecau mepBwIi BUI TOTEPh CBSI3aH C OOBEKTHBHBIMU
MOKa3aTeIsIMH, XapaKTePU3YIOIIUMU KAueCTBO U MOIIHOCTh NMPUHUMAEMBIX K
OTpabOTKE  YroJIbHBIX  IJACTOB, a  TMOCIHEAHUNA  TMpenonpeaeisieTcs
CTOXAaCTUYECKUMH TMPUYMHAMH, BO3HUKAIOIMIMMHU B MPOIECCE SKCIUTyaTaluu
MECTOPOXKJICHHS, TO MPOEKTHBIE MOTEPU HOPMUPYIOTCS PETIAMEHTUPYIOIUMHU
JOKYyMEHTaMM ©U  TOpU  JOCTAaTOYHOM  OOOCHOBAaHMU  MOTYT  OBITh
CKOppeKTUpoBaHbl. K 3TUM moTepsM OTHOCSTCS MOTEpU B OapbepHBIX (y TpaHULl
[IAXTHBIX TI0JIeH, OJIOKOB) M MPEJOXPAHUTENBbHBIX (IJI1 OXpaHbl CTBOJOB H
BBIPA0OTOK C, JJIUTEIbHBIM CPOKOM: CIY>KObI) MLEIHUKaX, Yy Te0JOTHYECKUX
HapylleHud, B  OXpaHHbIX (MOJl €CTECTBEHHBIMH U  HHXXECHEPHBIMHU
COOPY)KCHUSIMH Ha TOBEPXHOCTH) IIEIMKAX, IUIAHOBBIE HSKCIUTyaTallMOHHbIC
NnoTepH (B 3aBUCUMOCTHU OT MOIIIHOCTH, CUCTEMBI Pa3pab0OTKU U MOJATOTOBKH).

[lenpto maHHOW pabOTHI SABIAETCS BHIOOP U OOOCHOBAHHME HKOJOTHMYECKHU
0€30MacHbIX TEXHOJIOTMYECKUX PEIICHUI U3BJICUCHUS 1IETTMKA U UCIIOJIb30BAHUS
MCKYCCTBEHHBIX COOPYKEHUM M3 BMEMIAIOIIUX MOPOJ B IIAXTE JJI JOCTHXKECHUS
MaKCUMAJIbHBIX 3KOJIOTHYECKUX, SKOHOMHUYECKUX M O€30MacHBIX Pe3yJIbTaTOB
MpU UX IPUMEHEHUHU.

Hanuuue 1enukoB B IIAXTHOM TMOJi€ Pa3JIMYHOTO MpEJHA3HAYCHUS B
OCHOBHOM O0OYCIIaBJIMBAE€TCSI  OCOOCHHOCTSIMU COBPEMEHHBIX TEXHOJIOTUI
OTpaOOTKH  YrOJBHBIX  3allaCOB M BBICOKOH  CTEMEHBIO  3aCTPOUKHU

noApadaThIBAEMBIX TEPPUTOPHUA.
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OcHOBHbIE€ HICTOYHUKH U MTPUYMHBI BOSHUKHOBEHUS
HE00O0CHOBAHBIX MOTEDHL

Ha craguu reoyioropa3BeiouHbIX padoOT

OTcyTCcTBHE MOTHOTO ¥ KQYE€CTBEHHOTO MPOBEICHUS PAa3BEIKU U
00paboTKH ee pe3yabTaToB

L HCCOBepH_IeHHBIC MCTOABI MOACYECTA KOHI[I/II_II/II\/'1

ITpu npoekTupoBanuu

] OTCYTCTBI/IC KOMIIIICKCHOI'O IOAX04a K OCBOCHHUIO MCCTOPO)KI[CHI/Iﬁ

(0)1137 ()47 IIpH ONPCACICHUHU LCIUKOB Pa3IMYHOI0 Ha3HAYCHU,
nopsaKa U HalrpaBJICHUA BEACHUS TOPHBIX pa60T

HecooTBeTcTBHE IMPHUHATBIX IPOCKTHBIX peH_IeHI/Iﬁ n ux
mapaMETpOB rOpHO-TCOJIOTUICCKUM YCIIOBUAM pa3pa60TKH

Ha ctaguu moagroTroBKU MECTOPOKICHUS

L OTCTYHJ'ICHI/IC OT MPOCKTA WJIN IIJIaHa TOPHBIX pa60T

Bo BpeMs 100BIYM ITOIE3HOI0 NCKOIIAEMOT'0

HecooTBeTcTBHE BEIEMOYHBIX MEXaHHU3MOB TOPHO-TCOJIOTUICCKUM
YCJIOBHAM y4aCTKa

— Pa3OpocanHOCTh TOpHBIX paboT

HCCBOGBpeMeHHOC IMPUHATUC MCP, TPCAOTBpAIIaOIIUX BBI6POCBI

VIJIS ¥ Ta30B, TOPHE VIapbl, CaMOBO3roOpaHue, OOpyIIeHUs U T.JI.

Puc.1.1 — OcHOBHbBIE HCTOYHUKH U MPUYNHBI HEOOOCHOBAHHBIX MOTEPH
HA YIrOJIbHOM NpeANpPpUsTHH

Hemnonnas BeieMKa 3amacoB BEJIET K HE pallMOHATBLHOMY HCIOJIb30BAHUIO
none3Horo  uckomaemMoro  (Ku;<0,6) wu 3HAYUTEIBHOMY  IPAMOMY
AKOHOMUYECKOMY YIepOy, 3aKIrovaroleMycsi B yBEJIMUYEHHHM 3aTtpaT Ha 1 T
M3BJICKAa€MBIX 3aIllacOB 3a CYET pPOCTa HEMPOM3BOJAUTEIBHBIX 3aTpaT Ha
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re0JIOropa3Be/IOuHbIe PadOThl, MPOCKTUPOBAHHE U CTPOUTEIHCTBO IIAXTHI,
MIPOBEJICHUE U MOJAEP>KaHUE TOPHBIX BBIPaOOTOK U JIp.

CnucanHble B TMOTEpU 3amachl BBI3BIBAIOT OCOOBIA HMHTEpEC C
TEXHOJIOTHYECKON, SKOHOMUYECKOW M 3KOJOTHYECKOW TOYEK 3PEHUS, TaK Kak
OHM SIBJISIFOTCSI TIOJTHOCTBIO BCKPBITHIMU HEOOXOJUMON TOMOJOTHUUECKON CEThIO
BBIPA0OTOK  OONICIIAXTHOW  MH(PPACTPYKTYpbl H  SABJISIOTCS  YaCTUYHO
MOATOTOBJIEHHBIMUA K OYUCTHOM BbleMKe. UTO /1aeT BO3MOXKHOCTH OTPaOOTKH
VTOJBHBIX IIEIMKOB C YX€ BBIPAOOTAHHBIX YYAaCTKOB, MYTEM MEPEKpEIICHUS
TOPHBIX BBIPAOOTOK [2].

CymiecTByeT METON0JIOTHYECKAs W TeXHoJorumyeckas Oas3pl s
MPOBEJICHUS MPOIECCOB PAllMOHANIM3AIMN YTOJIbHON OTpaciii Y KpauHbI.

Pazpabotansl cuctemMbl OTPaOOTKH YrOJIbHBIX IJIACTOB C MUHUMM3ALIUEH
MOTEPH B LIEJIUKAX, PA3TUYHOTO Ha3HAYEHUSI, HO OHU, KaK MPaBUIIO, TPUMEHUMBI
JIUIIB JJ1s1 BCKPBITUS HOBBIX YTOJIBHBIX TOPU30HTOB.

Cnoco0Obl U3BJICUYEHUS 1IEIUKOB HAa OTPA0OTaHHBIX IJIacTax, KaK MpaBUIIo,
CBOJSITCA K BOCCTAaHOBJIEHUIO BBIPAOOTOK, UX TNEPEKPEIUICHUIO, WU
MPOBEJCHUIO HENOCTAIOMINX, W TOCTENEHHOMY M3BJIICUCHHUIO IOJIE3HOTO
HCKOIIaeMOTO ¢ MPUMEHEHUEM Pa3IunyHOro ooopyaoBaHusi[3].

Jnst  oTpaboTkM B MEpBYHO ouepedb OepyT MENHKH, KOTOpPbIE
UCIIOIB3YIOTCS JUIsl OXPaHbl YYaCTKOBBIX TOPHBIX BBIPAOOTOK. BO BpeMs BhieMKH
LeJIMKa, OKa3bIBA€TCsl OrPOMHOE BIIMSHUE HA YK€ YCTAHOBMBIIEECS TOPHOE
JaBJICHHUE, 3aCTaBlisisi €ro BHOBb IEpepaclpenieNsiTbCcsi, YTO HEceT B cede
OMAacCHOCTh Pa3pylIeHUsi TOPHOTO MAaCCHBA, MPUIIECTAIOIINX TOPHBIX BHIPAOOTOK,
U KpaitHe omacHo it pabouux. Jjist u3beranusi JaHHOUM CUTYyalluu, HEOOXOIUMO
npeaycMaTpuBaTh CrOCOObI yNpaBieHUs TOPHBIM JaBieHueM. Beibop crocoda
BO MHOIOM 3aBUCUT OT TOPHO-T€OJOTUYECKUX XapaKTEPUCTUK 3ajeraHus
J1acTa, crnocoda v CUCTEMbl pa3pabOTKH, 000PYJOBAaHHEM OYUCTHOTO 3a00s U
T.1.

B nannoit pabote OyAeT pacCMOTPEHO HECKOIBKO CIIOCOO0OB OTPaOOTKU U
3aKJIaJKd OTPA0OTAHHOTO  YroJIbHOro Ienuka. OOnme HCXOAHBbIE JAaHHBIE,
MPUHATOTO K pa3pabdoTKe yyacTKa, pacCMOTpeHbl B Tabiune 1.1

Tabnuma 1.1 — O61ue ucXoHbIe JaHHBIE, IPUHITOTO K pa3padoTKe IeInKa

Ne HaumenoBanue nmokasareinsa En. Yucnosoe

/T W3MEpPEHUS | 3HAUCHUE
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1 [Tnact - ks'

2 Cpennsis MOITHOCTB IUTacTa M 0,67

3 Yron nageHus miaacra 0 3

4 Mapka yris - I1C

5 [TapameTps! uenrka
Pa3zmep no nagenuro M 110
Pa3zmep no npoctupanuro M 45
[Tnomane nennka M > 4950
O0BeM 1enuKa M 4477,3
JlmuHa 0YKMCTHOTO 320051 M 110

Wcxonast u3 naHHbIX TpUBEJEHHBIX B Tabnuue 1.1, npennaraercs
UCIIOJIB30BATh CIEAYIONINE TEXHOIOTHUYECKHE CXEMBbI:
® [IepeKpeIUieHue TOPHON BHIPAOOTKM C TONYTHBIM W3BJICUCHUEM YIS
OypomHekoBoi ycrtaHoBkoM BYI'-2 u 3aknaaka npoOypeHHBIX CKBaXKUH
MHEeBMOYCTaHOBKOU «Tutany, (puc.1.2);

ﬁ?

g

1
g"i

N4

X

Puc.1.2 — Texnosornueckaa cxema Nel

® [IEpEeKpEIUICHUE TOPHON BHIPAOOTKM C TONYTHBIM M3BIICUCHHUEM YIS
OTOOMHBIMH MOJIOTKAMM M 3aKJajJKa BBIPAa0OTAHHOTO IPOCTPAHCTBA
MHeBMOYcTaHOBKOU «Tutan» (puc.1.3);

® [IepeKpeIUICeHuEe TOPHON BHIPAOOTKM C TONMYTHBIM M3BIICUCHHUEM YIS
OTOOMHBIMH MOJIOTKAMM M 3aKJajJKa BBIPAa0OTAHHOTO IPOCTPAHCTBA
MoAyJiaMH U3 OyTocToek (puc.l.4).
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Puc.1.4 — Texnosornueckas cxema Ne3

QITANYEXA

B pe3yiibTaTe 3KCHCpTHOI71 OICHKHU IMOJIYUCHBI JaHHBIC IMPCACTABJICHHBIC B

tabmure 1.2.

Tabmuma 1.2 — OCHOBHBIE XapaKTEPUCTUKU OTPAOOTKHU YrOJBHOIO IEJIHKA U

napaMeTphl 3aKJIaJIKi BHIpaOOTAaHHOTO MTPOCTPAHCTBA.

KoanuectBo 3amacoB

TexHnonoruueckas TexHnonoruueckas Texnonoruueckas
ITokazarenu
cxema Nel cxema Ne2 cxema Ne3
44773
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3
yrijisd B LCJIIUKE, M

ITorepu none3noro
HCKOIIAEMOT0 IIpH €T0 35% 5% 5%
J0OBIYN

JlnvHa ouncTHOTO
110
32005

[Torepu npu
Ppa3sMCIICHUH ITIOPOJLI B 35% 5% 15%

BBIPaOOTaHHOM

IIPOCTPAHCTBE

B
pemst 0TpaboTKH 55 6 6
LEJINKa, CYT

KonunuecTBo nopost
PASMETHACNION B 2910 4253 4 3805.7

BBIPaOOTaHHOM

POCTPAHCTBE,M

B pesynbrate npoBeeHHBIX UCCIIEIOBAHUI BBISBICHO:

®yTO HaWOOJBIIME TOTEPH yrisg  OyayT HUMEThb MECTO B MEpPBOI
TEXHOJIOTUYECKOU CXEeME, B MPOCIONKAX MEXKy TPOOYPEHHBIMU CKBAXKUHAMHU, Y
KpOBIIM W TMOYBBl IulacTa. B JABYyX JApyrux cxeMax NOTepH CBEAECTCA K
HOPMUPOBAHHBIM 5%, B OCHOBHOM 3a CUET CKJIAJUPOBAHUS MbUIA HA CTCHKAX U
MOYBE BHIPAOOTKE.

®IIpU 3aKJIAJKE BHIPAOOTAHHOTO MPOCTPAHCTBA C MCIOJIB30BAHUEM OOLIETO
o0beMa mopoAbl, MOTEPU MPH MEPBOIl cxeme cocTaBaT 16% u3 oliiero oobeMa
BBIPA0OTAHHOTO MPOCTPAHCTBA, KOTOPOE 3aHUMAET OCTaBIIUicA yroab. llpu
MPUMEHEHUN BTOPON TEXHOJOTMUYECKONW CXEMbl OCTaHYTCSI HOPMUPOBAHHBIC
notepu B pazmepe 5% - uU3-3a HE IJIOTHOCTHU Pa3MEIIECHUsI TOPOJIbl B MACCUBE.
35% - cocTtaBAT mOTepU NPU 3aKIaJAKE BbIPAOOTAHHOTO MPOCTPAHCTBA
AleMEHTaMH U3 OyTO — CTOEK.

eBpeMsi OTPaOOTKM OJHOTO IIeJIMKa MpU JaHHBIX CIOC00ax, Tak Ke
oTinyaetca. B cxeme Nel oHO cocTaBuio 55 mHEH, B IBYX CICAYIONIUX CXEMax
mo 62 nHs, 4TOo OOYCJIOBICHO MeXaHHu3almew ma00eun. B mepBom ciydae
OoTpabOTKa BEAETCS C MOMOIIBIO OypO - IIIHEKOBOW YCTAHOBKH, B JIPYTHX XK€,
LEJTUK 0TpabaThIBA€TCAd MPOXOJIYUKAMU HA OTOOMHBIX MOJOTKAX.

HOJ’Iy‘-IeHBI 9KOJIOI'O-3KOHOMHWYCCKHUC PC3YIIbTATHI:
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®CHIDKCHUE BPEIHOTO BIHUSHHUS MOPOJHOIO OTBajla, MCIOIB3YEeMOr0o Kak
MCTOYHUK CBIPbS, HA OKPYXAIOLLYI0 IPUPOJHYIO CPELY.

®CHIDKCHUE OKOJIOTMYECKMX IUlaTeXed 3a pa3MelleHHEe TBEPHAbIX
MIPOMBIIIJIEHHBIX OTXO/OB.

Bo3moxkHOE pa3BUTHE NENPECCUBHBIX PETHMOHOB 3a CYET PA3BUTHUS CETU
HOBBIX  YIJIEMOOBIBAIOMIMX — MPEANPUSATUNA, OCHOBHBIM  TEXHOJOTHUYECKUM

IMPOLCCCOM KOTOPLBIX, ABJIACTCA I[O6blqa CIIMCAHHBIX B ITOTCPHU 3aI1aCOB YIJIA.

IlepeyeHb cCBLIOK:

1. AcraxoB A.C. , Mansime HO.H., IlyukoB JI.A., Xapuenko B.A. «Oxonorus:
TOpHOE JIeJI0 ¥ TpupoIHas cpena» Yueo. s By3oB. — M.: M3naTenscTBO AKaneMUN TOPHBIX
Hayk, 1999. —367c.: un.

2. B.M. Apramonos, [.M. Ky3uk i np. «BunoOyTok crnucaHux 3amaciB BT
JUIS TiIBULIICHHS €()eKTUBHOCTI HaZPOKOPUCTYBAHHA» YTOJb YKpauHsl, aBryct, 2008

3. OcHOBBI MPOEKTUPOBAHUS TEXHOJIOTUU OE3/IOHON BBIEMKH yriis: Yueb.nmocobue/
K.®. Canuukuii, B.JI. Mopos. — K.:YMK BO. 1991. — 132c.

OILHEHKA 1 AHAJIN3 TEXHOJIOI'MYECKHUX ITPOLHECCOB IIPH
JAOBBIYE YIJIA HPUBOAALIUX K IIBIIEOBPA3OBAHUIO

Apramonos B.H., Ky3sik 1. H., Kamy3 A.M., I1aBnrouenko M. A.
JloHeKui HallMOHAJbHBIN TEXHUYECKUN YHUBEPCUTET

Ha ocrnosanuu OYEHKU U aHaauza mexnolocuvecKux npoyeccos npu 000Oblue Yeaus
YCcCmaHoBJIeHbl Haubonee OndacHbwvle, npu@odﬂmue K l’lbl]l@O6pd308(lHulO, COBEPULEHCMBOBAHUA
npedcmaeﬂeHuﬁ 0 Mexanusme U IKOA02UUEeCKOl ONACHOCU .

Kniouesvie crosa: OYEHKAQ, aHaius, npoyeccasl nblﬂ€06pa306aHMﬂ, MeXaAHU3M

l’lblﬂ€06pa30861Huﬂ, IKOJ1I02U4ecKasl OnacHoCm»s.

CoBpeMeHHOE yIiIenOObIBAKOIICe MPEANpPUATHE — IaXTa, KpPYyIMHOE
npeanpusiTue ¢ 00JIbIIUM 00BEMOM JTOOBIBAEMBIX MPUPOJIHBIX pecypcoB (yriis,
MOpPOJIbl, Ta3za, BOJbI), C KCHOJB30BAHUEM TEXHOJOTHMUECKUX MPOIIECCOB,
KOTOPbI€ OKa3blBAIOT HETAaTUBHBIE BIUAHUS Ha OKPYXKAWOIIYI Cpexay.
3arps3HeHne aTMOC(EpHOro BO3/AyXa MbUIBIO SBJISIETCS OJHUM U3 MAaKCUMaJIbHO
omacHbIX (DaKTOPOB MPU KUZHEACATEIBHOCTU 4YesnoBeka. Pemienue mpoOiem
CHUKEHHUS TMbLICOOpa30BaHMsl HA OCHOBE aHAJIM3a HKOJOTUYECKOW CHUTyaluu,
BBISIBJICHUS] HAW0O0JIe€ OMACHBIX TEXHOJIOTHUYECKUX MPOLIECCOB U CBOEBPEMEHHBIX
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NPUHATUN KOMILJIEKCA MEpPONPUSATUM 10 OOECIEUEeHHI0 CAaHUTApPHO-
TUTUEHUYECKUX HOPM, SIBJISIFOTCS] AKTyaJlbHOW U CBOEBPEMEHHOM.

OCHOBHOM LENBIO SIBISICTCSI CHUKEHHUE MbLIC- U Ta30BBIACICHUNA 0
JIOMYCTUMBIX CAaHUTAPHBIMU HOpMaMH. OMBIT psjia YTOJIbHBIX NEATPUATUN,
MPOBEICHHBIX JKCIIEPUMEHTOB, MOKa3aJl YTO NpPU KOMIUIEKCHOM
UCIIOJIb30BAaHUU  BBIMMYCKAEMBIX CPEACTB OOphOBI € TMBHUIBID U U
COOJIIOICHUEM 3a UX HCIOJb30BaHUEM B paboyell 30HE MOXKET OBITh
CHIW)KEHa J10 3HaueHui, cootrBercTBytommM IIJIK u oOecrneuntsb
JNOCTAaTOYHBIE YCIOBHUS ISl dKU3HEIEITEIbHOCTH TPAXKIAH.

3agauu paboTHI:

-IIPOBECTH aHAJIM3 UCCIEIOBAaHNM B 00JIACTH TBIJIETa30110/1aBICHUM;

-IIPOAHATIM3UPOBATH 3KOJOTHYECKYI0 CUTYallUI0 U TEXHOJOTUYECKHUE
pemenus o cHmkenuto [11'B;

-OLIEHUTh PE3YyJIbTATBl MNPUMEHEHUS CPEACTB MbUICTIOAABICHUS
(TEXHOJIOTUYECKUE,IKOJIOTUUECKUE, SKOHOMUYECKUE).

B3pbIBUATOCTh YrOABHOW MBUIM 33aBUCUT OT COAEPKAHUS B HEM
JETYy4YUX BEIIECTB, 30JbHOCTH, BJIAXXHOCTH, TOHKOCTH W KOHUEHTpPAIUU
nbutd. B3peiBUaTOil cunMtaercs yroyibHas MbUib, coAepxkamuii 6onee 10%
JETYy4YUX, UMEET 30JIbHOCTh WU BIIAXHOCTh MeHee 40%, pa3mep 4acTul
menee 0,1 MM 1 koHmenTparus 10-3000r/m’. [2]

OnacHOCTh B3pbIBa YTOJIBHOM MBLIX 3aBUCUT OT CICAYIOMINX YCIOBHIM:

-HaJIU4us B BO3JYyX€ B3PHIBOOMIACHOW KOHUECHTPAMU YTOJbHOW IBLUIN,
a TaK>K€ MbUIM OCEBIICH HAa MOBEPXHOCTH;

-BO3MOKHOCTH CHWKE€HUS MpEJesia B3PbIBYATOCTH YTOJbHOW MbLUIH
MIpY CKOIJICHUSIX METaHa B TOPHBIX BBIPAOOTKAX;

-HEYJOBJICTBOPUTEIILHOM MMPOBETPHUBAHNU TOPHBIX BEIPAOOTOK;

- HaJIM4M€ NOTEHUIHAIBHOIO UCTOYHHUKA BOCIJIAMEHEHHUS MbLIETa30BOM
CMECH TpU HAPYIICHUU MpPaBUI OE30MaCHOCTH pPabdOT M TEXHUYECKOU
AKCILTyaTaluu 000PyI0BAHMUS.

[Topaskatoiye CBOMCTBA MBLIN 3aBUCAT OT €€ JUCIIEPCHOCTHU (pa3Mepbl
MBIJIEBBIX YAaCTHUII), UX (DOPMBI U TBEPAOCTH, yACIbHON MOBEPXHOCTH H JIp.
[4]

Ha npumepe mopomgHoro ortBaima maxthl «TpymaoBckas», KOTOPBIN
XapaKTEepU3yeTCs CICAYIOIIMMHU MTapaMeTpaMu: BbICOTa BEpIIKH: 94 u 47 M
; Ilmomaae ocHoBanmsa: 290000 M2; O6beM oTx010B: 10000 ThIC. M’ ;
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KomuectBo orxonoB: 18000 thic. T ;DOpMa OoTBaa: IJIOCKUHM C 3amaja W ABE
BEpIIMHBI C BOCTOKA; [opsAlmuii, NEWCTBYIOIIMNA, MOHO CHEJIaTh B3BOJX 00
akTUBHOM HeraTuBHOM BiusiHUM Ha OIIC. B 30HE BIMSIHUS HAXOIATHCS 3/IaHUS

U COOPYKEHUA C MPUCYTCTBUEM JTtojie (puc.1.1)

8 Google satellite

Cax*xB

+ O E

AT67'09.77N 37°32°34.3

Google

Puc.1.1- Ilopoanslii orBaua maxrel Ne 5-0uc «Tpynosckas» (oHenk)

[Ibu1eBBIACIEHUE COMPOBOXKIAAETCA MPAKTUYECKU BCE MPOU3BOJICTBEHHBIC
MPOIIECChl B YTOJBHBIX MIAXTax: OTOOWKa, HaBajlKa M TPAHCIOPTUPOBAHUE
MOJIE3HOTO HMCKOMAEMOr0 W TMOPOJbI, YIPABIEHUE KPOBIECH, MPOXOAKa U
MepEKPEIUICHHE BHIPAOOTOK, EPEMEIIEHNUE PA3TUYHBIX MAIIMH U MEXaHU3MOB,
ocliaHIleBaHHE BBIPaOOTOK [2]. YacTh MbUIM BBIAEISETCS B BO3QYIIHBIA MOTOK
MpU YBEJIUYEHUH CKOPOCTH JIBUKEHHUS, BO3JlyXa B TOPHBIX BbIpaOoOTKax (mpu
MPOXOXKJAECHUU COCTABOB BAaroHETOK, YBEJIMYEHUU pacxoja BoO3AyXa U T.1.),
BCJICJICTBE€ B3METHIBAHUSI MBUIEBBIX YaCTHUIl, OTJIOKUBIIMXCS Ha CTEHKax
BBIPAOOTOK.

OCHOBHBIMM MeTOJaMH OOpBOBI C TBUIBIO TPH OTBAIOOOPA30BAHUU
SABJISIETCS YBJIAXKHEHUE OTOUTON TOPHOW MacChl- OHO MOXET OCYILECTBISATHCS
MyTEM TOBEPXHOCTHOTO OpOIIEHUS C TOMOIIBIO MOJKIIOYAEMbIX K
BOJIOIIPOBOJIY CTBOJIOB.DKCIIEPUMEHTAIBHO YCTAHOBJIEHO YTO MAaKCHMAaJbHbBIN
s dekT npuIenogaBIeHUs ¢ TOBEPXHOCTH MOPOJHOTO OTBaja JOCTUTAETCsS MpHU
OpOIIEHUH €€ BOJHBIMU PACTBOPAMHU IMOBEPXHOCTHO-AaKTUHBIX BEIIECTB [4].

BeiBoabi:Ha ocHOBaHMM aHanm3a TEXHOJOTMYECKUX MPOLECCOB  IPHU
J00bIYEe YIUIsI MPUBOISIIMX K MbUICOOPA30BAHUIO, MOXHO CJeJaTh BBIBOJA O
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1enecooOpa3HOTH  MPUMEHEHHS MEXaHW3MOB CHHXKAIOIIUM BpPEIHOE
BO3JICHCTBHE HA OKpY’Karollyto cpeay. g 37oro HeoOXo1uMmo:

-IIPOBECTH  KOMIUIEKCHYIO OIIEHKY CHUTyallid Ha KOHKPETHOM
YTOJIBHOM MPEANPUSATHH;

-CIIPOTHO3UPOBATH MOBEJECHUE BHIOPAHHOTO 00BEKTA;

- MPOBECTH aHAJIN3 BHIOPAHHON CXEMbI CHUKEHUS TTbLIC00pPa30BaHMUS;
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AHAJII3 CTAHY TA BUKOPUCTAHHS BOJHUX PECYPCIB
JOHEILKOT OBJIACTI

Jlxumxunaa A.T., JlyaeoBa O.B.

JloHe1pKiil HalllOHATbHIN TEXHIYHUI YHIBEPCUTET

B Oauiti cmammi npoananizogano cmaum ma GUKOPUCMAHHA BOOHUX pecypcie
Honeywvkoi obracmi. Ilokazano OuHamixy ckudy cmiyHux 600 y npupooHi 6odotmu JJoneyvkoi

obaacmi. Ilpoananizosano 0CHOBHI NOKA3HUKU GUKOPUCMAHHS 600U 8 [oHeybKill obaacmi.

BonHe rocmomapcTBO € CKIAIOBOIO YAaCTUHOK EKOHOMIKU JIepiKaBH,
o0nacTti, OKpemoro perioHy abo mignpuemctBa. ['ojoBHa ioro 3amaya —
3a0€e3IeYnTH CIIOKUBaY1B BOJOIO B HEOOXIAHIN KIJILKOCTI Ta HEOOX1IHOI IKOCTI.
OCHOBOIO BOTHOTO TOCIIOIaPCTBA € PECYPCH NMTOBEPXHEBUX Ta MiA3eMHUX BOJI. 1X
palioHaJbHEe BUKOPUCTAHHS Ta OXOpOHA BiJ 3a0pyAHEHHS Ta BHCHAKEHHS

PETyJIIOITHCS 3aKOHOJABYMMHU 1 HOPMATHBHUMHU aKTaMH, sKi oO'€lHaHI B
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CUCTEMY BOJHOIO 3aKOHOJABCTBA Ta OOYMOBIIOIOTH YIPABIIHHS BOJHUMHU
pecypcamu SIK €IMHUM MEXaH13MOM.

Oco6nuBe 3HaueHHs MpobaeMa palioHATLHOIO BUKOPUCTAHHS 1 OXOPOHU
BOJHUX pECyYpCiB Ma€e B yMOBax MasioBojiHOi JloHerpkoi oOmacti. JloHenbka
obnacTh OfHA 13 HaiiMeHII 3a0e3NMeYeHUX BOJAHUMHU pecypcamMu B YKpaiHi.
[Tpuponnuii cTik pidokK, sikui GopMyeThCA B Mekax obacTi, ckiagae oust 250 -
900 MTH.M y piK, 1110 6 pa3iB MEHIIIE, YUM y CEPEIHOMY B KpaiHi.

CepenHe BOZOCIOKUBAHHS oGmacTi ckimagae 1,8 mupam®. CKui CTIYHHX
BOJ 10 BOJHHX 00’€KTIB ckiamae Oursg 1,5 MJIpI[.M3, 3 sxkux 800 wuH. M> —
TeriooOMiHHa Mopckka Boaa Bim MMK «AzoBcrtanby. IloctauanHs Boau 10
o0iacTi 3a1McHIOEThCS KaHaiaoM 3 p.CiBepchbkuid JIoHeIIb.

B o6nacTi 611b1IICTh PIYOK BIAHOCATHCS 10 TphoX OacelHiB p.CiBepChKUii
Houens, p.Kansmiyc, p.Jainpo. (8 cepennix piuok, 237 Manux piyok). 3riHO
kiacugikanli BogHoro konekcy, ychOoro OAHa BIIHOCUTHCA A0 BEIUKHX —
CiBepcekiit Jlonenn, BiciM — 10 cepeaHix — Kazennuit topeis, Jlyraus,
Kanbmiyc, Miyc, Kpunka, Camapa, BoBua Ta Mokpi mu. Pemra piuok
BIJIHOCUTBCS 0 KaTeropii Manux. [IpoTsxkHICTh pidoK 1mo TepuTopii JJoHenbkoi
obnacti cknagae 15990 xm. Ilpupomuuii CTik piuoK, SIKUM (GOPMYETHCS Y
MexKax 00J1acTi, perymtoerbcsi 157 BOAOCXOBHINIAMHU 3arajibHUM 00'eMOM Ous
886 MiH. M3 i 1565 cTaBKamu 3aranpHEM 06'eMoM Gimbire 200 M. M[1].

OcTaHHI  JECATHIITTS  XapaKTEPU3YIOThCA  PI3KUM  MOCHIICHHSIM
AHTPOIOT€HHOI'0 HABAHTAXXEHHSI Ha BOJOWMHU Ta BOJOTOKU. 3 KOXKHUM POKOM
Mporpecye MOTIPUIEHHS SKOCTI BOJHOTO cepenoBuiia B VYkpaiHi Ha ogHOTO
JKUTEIS IPUMafae 1 THC. M’ MiCIIEBHX pecypciB piYKOBOTO CTOKY.

Skicte Bogu OOYMOBIEHO SIK MNPUPOJHUMH, TAaK 1 AHTPOINOTEHHUMU
YUHHUKAMU. Y pe3yJbTaTi 1HTEHCUBHOTO BHKOPHUCTAaHHS BOJHHUX pECYpCIB
3MIHIOIOTECS SKICTH 1 KUIBKICTH Boau. Ha AKICHI Ta KUIBKICHI 3MIHHM BOJHHUX
pecypciB  BIUIMBAIOTh TakKi OCHOBHI BHUAM TOCHOAAPCHKOI  AISTIBHOCTI:
BUKOPHUCTaHHS BOJAM Ha TMPOMHUCIOBI 1 KOMYHaldbHI TOTpeOH, CKUIAHHS
BUKOPUCTAaHUX BOJ, ypOaHi3allis, CTBOPEHHS BOJOCXOBHII, 3pOIICHHS Ta
OCYUIEHHS 3€MeJlb, arpoMeniopaTMBHI 3axoad Ta 1HmL. Tomy, 1pu
BOJIOTOCIIOAAPChKOMY IIJIAHYBAHHI Ta PETYIIOBaHHI SKOCTI BOJAM HEOOXIHO

Opatu 10 yBaru BILJIUB KOXKHOTO 3 UX (DAaKTOPIB OKPEMO 1 B CYKYMHOCTI.
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Bonni pecypcu B JloHe1nbkiit 001aCTi BUKOPUCTOBYIOTHCSI HEPaAILliOHAIBHO
1 IHTEHCUBHO 3a0pyAHIOIOThCS. Y 3aHEeN0aHOMY CTaHl nepedyBaroTh OUIBIIICTD
piyoK 1 BOJOMM. BukopucTaHHs BeTUKHX OOCSTIB BOJHHMX pECypCciB Ha
BUPOOHWY1 TOTpeOUN, 3a0pyNAHEHHS TMOBEPXHEBUX 1 MIA3EMHUX JDHKEpe
MPOMUCIIOBUMH 1  CUIBCBKOTOCIIOAAPCHKUMHM ~ CTOKaMHM Ta  BIIXOJaMHU
BUPOOHUIITBA MPUHOCUTH BETMYE3HY LIKOY BOAHUM peECypcam.

Hacnigku 3a0pynHEeHHS BOJHOTO CepeoBUIla HAWOLIbIT HEOE3MeuH1 s
JIOJUHU 1 B TOM K€ 4Yac OCHOBHHM (haKTOpOM 3a0pyAHEHHS € NISUTBHICTD
MOIUHUA. PO3pI3HAIOTH MPUPOJHI 1 aHTPOMNOTEHH1 JKepesia 3a0pyIHEHHS BOJ.
[lepuri Ha BiAMIHY BiA APYruX 30alaHCOBaHI MPOLECAMU CAMOOYMILIEHHS BOJ 32
PaxyHOK iX Kpyroo0iry B mpupoi. AHTpornoreHHe 3a0pyaHeHHs (010J0T14HHM,
XIMIYHUK, (HI3UYHUNA) BOJ MOB'S3aHE 3 T'OCHOJAPCHKOIO MISIBHICTIO JIOJUHU.
SIkicTh BOAM OLIBIIOCTI BOAHUX 00'€EKTIB HE BIAMOBIa€ HOPMAaTHBHUM BUMOT'aM.

Cran BOJHUX JDKEpENl 1 CUCTEM IEHTPaIi30BaHOTO BOJIOMOCTAYaHHS HE
MOXKE TapaHTyBaTH HEOOXIAHOT SKOCTI MUTHOI BOJAU, a B PSAMl MICT Il cTaH
csirae HEOE3MEeYHOro piBHA s 3A0poB'a jdroauHu. Ciyx0u caHiTapHO-
€MiZIEMIOJIOTIYHOr0 HAMISIAY TOCTIMHO BiJA3HAYalOTh BHUCOKE 3a0pyIHEHHS
noBepxHeBUX BoA. biusbsko 1/3 Bciei Macu 3a0pyAHIOIOUMX PEYOBUH BHOCUTHCS
70 BOJOJIKEpENia 3 MOBEPXHEBUM 1 3JIMBOBUM CTOKOM 3 TEPUTOPIN CaHITapHO
HEBMOPSAKOBAHUX MICIlb, CUTbCHKOTOCTIOAPCHKUX 00'€KTIB 1 yTijib, IO BIUIMBAE
Ha CE30HHE, y MepioJl BECHSHOIO MABOJKY, MOTIPIICHHS SIKOCTI MUTHOI BOAM,
HIOPIYHO  BIA3HAYA€ThCSl B MicTax. Y 3BSI3KY 3 IIMM IPOBOJUTHCA
rinepxJopyBaHHS BOJIH, 1110, Y CBOIO YEPry HEOE3MEeUHO /JIs 3JJ0POB'st HACEICHHS
y 3B'SI3KYy 3 YTBOPEHHSIM XJIOPOPTaHIYHUX CIIOJIYK.

Cepen MOpoOAYyKTIB MPOMHUCIOBOTO BHUPOOHUIITBA OCOOJMBE MicIe IO
CBOEMY HETaTMBHOMY BIUIMBY Ha BOJIHE CEpPEJOBUILIE 1 JKHBI OpraHi3Mu
3aiiMal0Th TOKCUYHI CHHTETUYHI peuOBUHU. BOHM 3HaX0ASTh BCe OUIBII HIUPOKE
3aCTOCYBaHHS B IPOMHCJIOBOCTI, HAa TPAHCIOPTI, B KOMYHaJIbHO-IOOYTOBOMY
rocriofgapctBi. KoHueHTpaliss LHMX CHONYK y CTIYHMX BOJAAX, SIK IPaBHIIO,
cTtaHoOBUTH 5-15mr / 1 pu ['IK - 0,1 Mr / 7.

HailiGinpi nomupeHumMu 3a0pyAHIOIOYUMH PEUOBHHAMU B MOBEPXHEBUX
BOJaX € (DEHONH, JIETKO OKHUCIIOIOTHCA OpraHiuyHI PEYOBHUHH, CIIOIYKH Miji,
IMHKY, (QopManbiaerii Ta iH. Benude3Ha KUIBKICTh 3a0pyAHIOIOYUX PEUYOBUH

BHOCUTHCSI B TOBEPXHEBI BOAM 31 CTIYHUMM BOJAaMU MIAMPHUEMCTB YOPHOI 1
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KOJLOPOBOI ~ MeTanyprii, XiMiuyHOi, HadTOXIMIYHOI, Ta30BOi, BYTUIbHOI
MIPOMUCIIOBOCTI, MIAMPUEMCTB CLIBCHKOTO Ta KOMYHAJIBHOTO TOCIOJApCTBa,
MMOBEPXHEBUM CTOKOM 3 MPUIIETINX TEPUTOPIH.

Posmmpene BupoOHUNITBO (0€3 OUYMCHHMX CIOPYA) Ta 3acCTOCYBaHHS
OTPYTOXIMIKATIB Ha TMOJISIX MPU3BOMASTH JO CUJIBHOIO 3a0pyAHEHHS BOJIONM
IIKIIJTMBUMU CIIOJTyKaMu. 3a0pyJHEHHsI BOJHOTO CEPEJOBHINA BiJOYBAETHCS B
pe3yabTaTi MNPSIMOTO BHECEHHS OTPYTOXIMIKATIB MpU OOpoOIll BOAOWM MJis
00pOTHOM 3 IIKITHUKAMU, HAJXOIKEHHS Y BOJOMMH BOJIM, IO CTIKA€ 3 NOBEPXHI
00p00JIEHNX CLILCHKOTOCIOAAPCHKUX YT1/ib, IPU CKUJAHHI Y BOJIOMMHU BI1IXO1B
MIIIPUEMCTB-BUPOOHUKIB, @ TAKOX B PE3yJbTaTi BTpAT MpPHU TPAHCIOPTYBaHHI,
30epiraHHi 1 4aCTKOBO 3 aTMOC(EPHUMHU OMaJAMH.

[Topsia 3 oTpyTOXiMIKaTaMU CUILCHKOTOCIIOAAPCHKI CTOKU MICTAThH 3HAUHY
KUIbKICTh 3QJIUIIKIB J0OpUB (a30Ty, dhochopy, Kallito), BHECEHUX Ha noJig. Kpim
TOTO, BEJIMKI KIJTBKOCTI OPraHIYHUX CHOJIYK a30Ty Ta (ochopy moTparisoTh 31
CTOKaMH BiJ] TBAPMHHUIILKUX (PepM, a TAKOXK 3 KaHAII3aI[IHHUMHU CTOKAMH.

OnnuM 3 BU3HAYaIbHUX (DAKTOPIB SIKOCTI BOAM Yy pIUKax 1 BOJOHMax €
KUIBKICTh 1 SIKICTh CKHJAIOTHCS JO HHUX CTIYHMX BOJ. BumiistoTs moOyToBi,
maxTtHi 1 kap'epsi cTiudi Boau. CKUAAHHS CTIYHUX BOA Yy piuku JlOHEIbKOi
o0nacTi MPU3BOAUTH JO iX 3a0pyIHEHHS TaKUMU pPEYOBHHAMHU, SIK a30T
aMOHIMHMM Ta HiTpaTHUM, (deHonu Ta dopmanbaeriiu, HaQTOMPOAYKTH 1
cynbdatu 1 T.1. B pe3ynbrari cnoctepiraeThCsi MOTIPIICHHS SIKOCTI BOAM JHXKEepell
MUATHOTO BOJIONOCTa4aHHsI MO MiHepati3ailli, cyilbdaram 1 xopcTkocTi. CTiuHi
BOJI TPAHCTIOPTHUX MIAMPUEMCTB 3a0pyAHEHI HAPTOTPOYKTaMHU.

TexHOreHHOMY BIUIMBY MiJJIalOThCSl BEJIMYE3HI TEpUTOPii - Big JloHY 110
JlHimpa, Ha SKUX pO3TalloBaHO OuIbIle COTHI ByruibHUX maxT. lllopiuHo BoHM
CKUIa0Th 0113bk0 500 MiTH. Ky0. M IIAaXTHUX BOJ, 3a0pyJHEHUX MIHEPaJIbHUMHU
COJISIMU, 3B&KCHUMHU PEYOBMHAMHM 1 OaKTEplalbHUMU JIOMIIIKaMU. Y Malll piuKku
Honenpkoi 1 JIyrancekoi 001acTi MOPIYHO HAAXOAUTH ONMM3bKO 1,5 MIIH. TOHH
COJIEH, 11e IPU3BEJIO 10 OOMUIIHHSA PIYOK 32 OCTaHHI POKU Ha OJuH MeTp. Tomy
Jy>K€ TOCTPOIO 3aHIIAETHCSA MPoOIeMa SIKOCTI BOJIU, KA BUKOPUCTOBYETHCS Ha
rocrnoJlapchko-nmUTHI  moTpedu. Yepe3 aBapiiiHi cutTyanii Ha 00'ekTax
KaHaI3aliifHOr0 Trocho/IapcTBa, MOCTIWHI CKUIM MPOMUCIOBHUX MIANPUEMCTB
CaHITapHO - E€MIJEMIYHUN CTaH BOJHHUX OO'€KTIB 3HAXOIUTHCA B KPUTUYHOMY

CTaHI.
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JlocnipkeHHsT CTaHy BOJOWM Yy MICHAX BOA03a0O0piB [JIs HACEICHHS
MoKa3ajau, 0 HOPMaTHBaM 3a CaHITapHO - XIMIYHUMU TIOKa3HUKAMU HeE
BignoBiganu 42% AoCHiMKEHUX MPoO0, 3a MIKPOOIOJIOTIYHMMHU TMOKAa3HUKAMHU -
KOKHa u4eTBepTa mnpobOa. Boma kmacudikyerbcss sSK 3a0pynHeHa W ayxke
3abpyaHeHa [V - V piBus sikocTi [2].

[lin caHITapHO-TITIEHIYHUMH TOKAa3HUKAMHU SIKOCTI BOAU PO3YMIIOTHCS
XapaKTEPUCTUKU ii CKJIaNy 1 BIACTUBOCTEH, 0 BU3HAYAIOTh MPUAATHICTh BOJIU
JUIsT BUKOPUCTAHHS JIIOAUHOIO a00 B SIKOCTI CepeoBHUINA JUIsl MPOXKUBAHHS
JesKUX BUAIB payHH (HacamIiepel, MPOMUCIOBUX puo).

e ripme cnpaBu HWayTh Ha JloHewunHi. CBIXY BOIY BHKOPHCTOBYIOTH
MIIPUEMCTBA  METANYPrifiHOI, BYTrUIBHOI MPOMUCIOBOCTI, E€HEPrEeTUKH,
KOMYHAJIbHOTO Ta CUIBCHKOTO TOCMOJApCTBA. A OCHOBHUMHU 3a0pyJHIOBauYaMH

BOJIHUX OO'€KTIB € MIAMPUEMCTBA TIPHUYOI Ta METATYPriliHOT TPOMUCIOBOCTI.

Tabmuus 1.1 - JluHamika CKMOy CTIYHHUX BOJ| y TMPUPOAHI BOJOMMU
Jlorenpkoi o6macti 3a 2011-2012 pp (MiH. M/pik)

No HaitmMenyBaHHS OKa3HUKA 2011 p 2012 p.

CKHHYTO B MOBEpPXHEBi BOAOWMH, MJIH. M3/piK

1 BCHOT'O 1526 1414

2 HOPMAaTHBHO YHCTHX 0€3 OUHILECHHS 761,1 663,7
3 HOPMATHUBHO OYHIICHUX 210,9 192,8
4 HeJOCTaTHHO OUMIIICHUX 514,7 546,2
5 HEOYHMILICHUX 12,46 11,53

KomMyHaibHUMH NiANPUEMCTBAMH, MJIH. M3/piK

1 BCHOTO 201,4 193,6

2 HOPMAaTHBHO YHCTHX 0€3 OUHILCHHS - -

3 HOPMAaTHUBHO OYHIIEHUX 166,2 150,6
4 HEJIOCTATHLO OYHIIEHUX 35,21 43,03
5 HEOYHUIICHUX 0,008 0,003
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B Tabn. 1.1 ta 1.2 mnpenacraBieHO NUHAMIKY CKUJY CTIYHUX BOJA Yy
npupoiHi Bogokimu Jlonerpkoi odnacti 3a 2011-2012 pp Ta canitapHuiil Harsn

3a CTAHOM MOBEPXHEBUX BOoMM B JloHenbkii obmacti [3].

Tabmuns 1.2 - CaniTapHU# Harjs1 3a CTAHOM TTOBEPXHEBUX BOJIOMM

No HaimMenyBaHHS 1MOKa3HUKA 2011p [2012p
1.IlocTiitHI CTBOpPH CIIOCTEpEXKEHHSA 3a SKICTIO BOJAH | 26 26
BojioiM I-1 kateropii
2.11pobu 3 Bomoitm II -i kareropii, mo He BiAmoBiganu | 26 26
CaHITapHO-TIT€HIYHUM HOpMaTHUBaM
3a CaHITapHO-XIMIYHUMU MOKa3HUKAMHU 12 % 21,2 %
3a MIKpOO10JIOTTYHUMHU MMOKa3HUKAMHU 5,7 % 6,5 %
3 IIpo6u 3 Bogoiim III -1 kareropii, mo He BianoBigau | 26 26
CaHITapHO-TIN€HIYHUM HOpMaTUBaAM
3a CaHITapPHO-XIMIYHUMH MTOKa3HUKAMU 57,3 % | 68,3 %
3a MIKpOO10JIOTTYHUMH MMOKa3HUKAMHU 5,7 % 6,5 %

Tabmuma 1.3 - OCHOBHI MOKa3HUKHW BUKOPHCTaHHS BOAW B JloHelbKiit

o6macri 3a mepiog 2000- 2010 pp (MiTH.M’)

Pix 2000 2005 2010
3a0ip BOAM 3 TPUPOJAHUX BOJHHUX 0O0'€KTIB:
BCHOT'O 2446 2223 1958
3a01p 3 MA3EeMHUX JHKEpel 528 489 370
3a01p 3 MOBEPXHEBUX JHKEPEI: 1918 1734 1588
- TIPICHOT BOJIH 1134 942 811
- MOPCBKO1 BOAHU 784 792 777
I3 3araspHOro o0OcCAry B34TO BOAW IS
BUKOPUCTAHHA - YChOIO: 1293 1191 1113
- Y pO3paxyHKy Ha OJHY JIOJUHY, M 263 256 248
- BTpaTH BOJAM MPU TPAHCIIOPTYBaHHI1 263 325 311
Bukopuctanns cBixoi Boau  (Bkirouarouu | 1751 1508 1346
MOPCBKY):
- Ha TOCMOAapChKO-MIUTHI MOTPEOHU 461 320 234
- Y PO3paxyHKy Ha OJIHY JIIOJINHY, M 94 69 70

86




- Ha BUPOOHMYI OTPEOn 1190 1132 1052
- Ha 3pOLIECHHSA 54 21 16

- Ha CUIbCHKOT'OCIIO/IAPCHKI MOTPEOU 21 11 8

ExoHoMist 3a60py BOJiU 3a paXyHOK 000pOTHOro 1| 7838 7745 6797

MOCIIJOBHOTO BOIOCIOKUBAHHSA

YacTka 3BOPOTHOI Ta MOCHIZIOBHO BHUKOPHUCTAHOI | 87 87 87

BOJIM B 3arajJbHOMYy 0OCSI31 BUKOPUCTAHHS BOJU

Ha BUPOOHUY1 TOTpedH, %o

Hes3Baxaroum Ha 3MEHIIEHHS OOCATIB BOJOCIOXHBaHHS (Ta6:m.1.3),
IHTEHCUBHICTb BHKOPHUCTaHHA BOJHUX pecypciB y JloHemnpkili o0xacTi
3QJIMIIAE€THCS HAUOUIBIIOK Mo YKpaiHi. Y 3B'3Ky 3 UM 00JacTh 3aliMae mepiiie
Miclle B KpaiHi 1 MO CKUJAHHIO 3a0pYJHEHHX CTIYHUX BOJA. TOMy HEOOXITHO
MPOBOJIUTH 3aX0JU 1O OOPOTHOI1 13 3a0pyTHEHHSIM BOAOUM: OYIBHUIITBO HOBUX
OYHMCHHUX CHOPYJ; BIOCKOHAJICHHS TEXHOJOTIYHHUX MPOIIECIB, 3a JOIMOMOIOIO
AKUX MOHA YacCTKOBO a00 TMOBHICTIO BUKIIOYUTH CKUIAHHSA 3a0pyIHEHUX
CTOKIB.

['onoBHUMM  3a0pyAHIOBaYaMu BOJHUX OO0'€KTIB, SK 1 paHille,
3QJIMIIAIOTHCA MIAIPUEMCTBA METANYPriiiHOT Ta KOKCOXIMIYHOI MPOMHUCIOBOCTI
(3aBonu Mapiynonsi, €nHakieBa, MakiiBku, ABAliBkH, JlOHeIbKa), BYTUIbHOI
rajiy3i Ta €HepreTUKH.

[lopsin 31 cTiuHMMHU BoAamMu y BoaouMu JloHenbKoi 00JacTi HAAXOAUTh
BeJIMKa KUIBKICTh 3a0pyaHiotounx pedoBuH. B 2008 pomi Oyno ckunyto 357
TUC. T cynbdaris, 165 Tuc. T xmopuais, 11 tuc. T HiTpatiB, 84 T HAQTONPOAYKTIB
Ta IHIIUX WIKJIMBUX PEYOBUH. B pe3ynbrari npboro OUIBLIICTH PIYOK 00JaCTi
BIJIHOCATHCS JI0 KaTeropii OpynHUX i ayxe OpyaHuX. Y BoJaxX Maile BCiX PIUOK
00J1aCTi CIOCTEPITaETHCS BUCOKA KOHIIEHTpALliS COJIeH, OJIHIEI0 3 MPUYUH I[HOTO
- CKHUJAHHS BHCOKOMIHEpATI30BaHUX IIAXTHUX BOJ, 3 SKUMHU HAJAXOIUTH
013bK0 1 MITH. T pi3HUX couieil (0e3 ypaxyBaHHS MOPCHKOI BOJIN).

3BUYaliHO, CTI4YHI BOJAU MEpea CKUJAAHHSAM Yy BOJOWMY MiIJalOThCS
OUHUILEHHIO (MexaHI4yHOi, (I13UKO-XIMIYHOI abo OlojoriuHoi). Aje uyepes
HE3aJI0BUIbHUN TEXHIYHMM CTaH OYHUCHHUX CIHOpPYJ, 1X MepeBaHTaXEHHS,

BIICYTHICTh CHENIaIbHUX OY/IBEIbHUX Ta PEMOHTHHUX MiAPO3JAUIIB, a TaKOX
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HEJIOCTATHHOrO (DIHAHCYBAHHS CTIYHI BOJU HEAOCTATHHO OUMILAIOTHCS, IO
MPU3BOJIUTH 10 3a0pyHEHHS BOJHUX PECYPCIB.

Ha >xanb, BeIUKHil MOTEHIIA)T YNPABIIHCHKUX, BUPOOHUYMX, HAYKOBUX 1
MPOEKTHUX MIAPO3ALIIB Ji€ B 3HAYHIA Mipl PO3PI3HEHO, LiHHA 1HOpMAIlis
0arato B YoMy HE BPaXOBYEThCS 1 HE y3arajbHIOEThCS, HE JOBOJMUTH JI0 BiJloMa
Ta BUKOPUCTAHHS 3aIl[iIKaBJICHWMH OpraHi3alisiMH Ta MiJANPUEMCTBAMH, IIO HE
cupusic e€(EeKTUBHOMY BHUPIIICHHIO MHUTaHb OXOPOHM Ta PallOHATBLHOIO
BUKOPHUCTAHHS BOJHUX PECYPCIB.

ExoHoMiuHi Tpo0JsieMH BOJIHUX PECYPCIB CBIAYATh MPO T€, 0 HEOOX1THO
BUPIIIATA 0€3]1i4 MUTaHb KOMIUIEKCHOTO BUKOPUCTAHHS BOJHUX PECYpPCIB:
BIIPOBA/PKEHHSI  ONTUMAJIbHUX  HOPM  BHUTPAaTU  BOJU,  BIPOBAKEHHS
MPOTPECUBHUX TEXHOJOTIM MpOIECciB BUPOOHUIITBA 1 MPOTPECHUBHUX CHUCTEM
OUMILIEHHS CTIYHUX BOJI, OMPICHEHHS MIHEpPaNi30BaHUX BOJ, BIATBOPEHHS
3amnaciB MPICHUX MIA3€MHUX BOJI, BUIYYCHHS! KOPUCHUX KOMIIOHEHTIB 3 CTIUHHX
BOJI Ta Psijl IHIIUX MUTaHb €(DEKTUBHOTO BUKOPUCTAHHS BOJIHUX PECYPCIB.

VY 3B'I3Ky 3 €KOJIOTIYHOK CHUTYyall€0 B 00JacTi, Ta ¥ B LUIOMY IO
VYkpaiHi, NOpIOPUTETHUMH HAOpsIMKaMU MI0JI0 TOJIMNIICHHS CTaHy BOJHHUX
pecypciB JloHenpkoi 001acTi €:

- 3anm00iraHHsl HETraTUBHUX HACIIAKIB MiJ] Yac 3aKpUTTS IIAXT, a TaKOX
(bibTparlii MKIJJIUBUX PEUOBUH B /10U IAXTH;

- OyZIBHUIITBO HOBUX, PO3MIMPEHHS Ta PEKOHCTPYKIlS TIFOYUX CHCTEM
rocrnojilapcbko-nmo0yToBoi kanamizanii (binozepcbke, ApTemiBebk, JloOpomnimis,
MakiiBka, Mapiynosb Ta iHIII1);

- OyAIBHULTBO Ta PEKOHCTPYKIISI CHCTEM OYHUILEHHS 1 0OOPOTHOTO
BOJIOTIOCTAYaHHS! BUPOOHUYUX CTIYHUX BO/I;

- IeMIHepaTi3aIlisl MaXTHUX BOJ;

- OyIIBHUITBO CHCTEM 3JMBOBOi KaHami3alii 3  OYHUIIEHHSIM
MOBEPXHEBOIO CTOKY 3 TEPUTOpii MICT 1 BHUPOOHHUYUX TMPOMHUCIOBUX
MalTaHYMKIB;

- PO3YHMUIIEHHS MajuX PIYOK 1 BOAOWM OOJACTi, YHOPSAAKYBAHHS BOJO-

OXOPOHHHX 30H 1 NPUOEPEIKHUX 3aXUCHUX CMYT.

IlepeJsik mocu/jiansb:
1. 3akoH Ykpainu «IIpo 0XopoHy HaBKOJUIIHBOIO IPUPOJIHOTO CEPEAOBUIIAN.
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Boanuii kogekc Ykpainu

3. CraructuuHuil WopiuHUK YKpainu 3a 2012 pik.

THE ALTERNATIVE APPROACH TO THE ISSUE OF
DEMINERALIZATIONS OF MINE WATERS

LUNOVA O.

Donetsk National Technical University

In article the hard situation with potable water in Donbass is analyzed. The features
of re-structuring of Ukraine economy on the basis of market relations are considered. The
positive experience of the rebuilding of economics of the industrially developed countries is
systemized. The authors prove the alternative approach of potable and technical water
extraction by the use of the mine water.

Formulation of the problem. Due to the closing of the mines a problem
of mine’s water demineralization in recent decades is escalated. In accordance
with the requirements of sanitary inspection the salt content in mine waters must
not exceed 1 g/litre [1]. The projects of the mine closure must include activities
of demineralization of pumped water. Based on the requirements of the Water
Code of Ukraine (Article 72) to the enterprise that pumped from the depths of
mine water must implement efficient technologies that reduce the level of their
natural salinity before being discharged into water bodies. However, due to the
high cost of desalination this kind of activity often not considered at all.
Ministry of Fuel and Energy of Ukraine with reference to the results of
"Ukrainian Mining Invest Experise" concluded that demineralization of mine
water must be solved by each mine individually (letter CM / 19-217 of
04.02.02). However, the state sanitary-hygienic department of Donetsk regional
sanitary-epidemiological station of the Health Ministry, this approach does not
allow (eg, mine "Lesnaya", "Rossypnyanskaya Ne2", etc.) and requires in the
projects of mine liquidation some solutions of demineralization to have. At the
same time, this problem is under the supervision of environmental prosecutors.
Consequently, there is a contradiction that requires a decision. It is especially
evident when considering projects of mine closure which have relations to
drinkable water facilities. A striking example is a situation with the state
Olhovsky reservoir.
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Olkhovsky dam was been commissioned in 1938. 15 companies dropped
mine water into it. Because of the small depth of the mines the level of salinity
of groundwater was relatively low. For example, in 1947 the total amount of
water was about 650m’/h and the salt concentration did not exceed 0.7 g/litre.

At the moment about 25 mines shed mine water into Olkhovsky reservoir
(six of which are closed, "Lesnaya", "Rassypnyanskaya Ne 2", "Donetskaya",
"Kirovskaya", etc.).

The total amount of mine water increased and reached 5840 m’/h and the
salt concentration is increased to 1.8 - 1.9 g/litre, ie exceeds the normal values
almost in two times. Despite to such significant variations in water quality
Olkhovsky reservoir feeds the city Khartsyzsk, Thorez, Zhdanovka, Snejnoe etc.
Water treatment for these cities performed at the filter plant. It includes cleaning
of suspended substances, disinfection and reduction of salinity by diluting it to
the station channel water from the canal Seversky Donets - Donbas. The
technical condition of the channel at the moment requires a repair.

The dispute around the Olhovsky reservoir situation was temporarily
resolved by agreement of construction some equipment of demineralization
which is located within the filter plant. This solving was made by Ministry of
Health. The purpose of this equipment is to desalination of the amount of water
that goes to the city, after mixing with the rest of the volume of filtered water, ie
there will be a change of channel water desalination.

The construction of such a facility will allow for the study of both
technical and medical-biological characteristics. This will enable to the
appropriate supervision Service and Ukrainian Ministry of Health to estimate the
possibility of using mine water for the water supply of towns. At the same time
men will consider the possibility of utilization of salt rest that we can get from
the desalination process. As a temporary scenario considered the option to
transfer the salt water to the thermal power Zugres (3 km) to create a last-
sodium ionite filters at the preparation process. However, in this case the value
of technology of demineralization rapidly increases, which is displayed in the
article [2].

Due to the high seriousness of the problem of mine water
demineralization (technical complexity and the extremely high-cost) and taking
into account the conclusions of the extraordinary predictive difficulties of its
decision by the coal industry may be concluded that the public has to realize the
depth of the coal industry crisis and seek new approaches to the problem of mine
water demineralization.
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Presentation of the material and results. An alternative solution to the
problem of mine water demineralization is the question of a possible change of
discharged water quality standards in terms of "salt content" (dry basis) in the
direction of reducing its size to actual environmental conditions in the Donetsk
region. This idea was first put forward in the course of Donetsk National
Technical University research project: N-6-99 "Study of environmental aspects
of the problem and develop recommendations for the protection of the
environment in the restructuring of the coal industry in the territories of priority
development of the Donetsk-Makeyevka region of Donbass". [3] In general this
idea 1s supported in JSC “Donetsk State Institute of Mine Design” by S.A.
Sinyavsky. [2] The concept of improving the ecological condition of the mining
regions of Ukraine as one of the main principles of the state system of subsoil
estimated realistic environmental requirements and noted that unrealistic and
outdated guidelines should be replaced with more advanced [4].

Such an approach fits well in the concept of other countries, including
Russia, where in recent years the priorities of environmental policy based on the
account MPC, MPD, MPE and other rules and regulations impacts on nature are
reviewed. The reason: the low efficiency of the normative approach because of
the possibility of the subjective approach to "normal" and the manipulation of
the concept. Therefore, to the base on the state of environmental policy in the
progressive contamination of the environment is gradually laid the concept of
environmental risk. Under the environmental risk (R) is the probability (p) of the
appearance of negative changes in the environment induced or otherwise
influence. Under the environmental risk is also a probability measure risk of
harm to the environment, the population in the form of potential losses (y) for
some time.

RZZ”” (1.1)

The risk estimation can not be exact because of environmental hazards
due to a number of reasons inherent stochasticity (uncertainty). In discussing the
problem of environmental risk, as a rule, a man has keep in mind the
consequences of anthropogenic impacts on the environment and on people. It is
important to consider the following:

The cumulative effect of any long-term effects to the natural objects
(organisms, ecosystems, etc.), ie a significant increase in the accumulation of
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actions over time, often leading to sharp qualitative changes by adding weak
quantitative shifts.

Nonlinearity of the dose effects of impacts to living organisms, which is
expressed in the form of a disproportionately strong biological effects of low-
dose exposure, which is associated with increased sensitivity to weak
(information) influences.

Synergistic (joint) effect of various environmental factors on living,
which often leads to unexpected effects, which is not the sum of the answers to
have an effect, the effect of one factor can both strengthen and weaken, or
qualitatively change the effects of other influences.

Substantial individual differences of living beings (including humans) in
sensitivity to environmental factors, and adverse changes in resistance (in fact,
there are mechanisms of natural selection, the force is many times higher in the
age of technological changes in the environment).

The delayed nature of the changes in population characteristics of the
person. For example, the analysis of the consequences of the Chernobyl disaster
showed no border between the effects of radiation and chemical injury, as well
as on the definition of the threshold and tolerance doses, because the
environment is impossible to isolate the effect of any one factor.

Consequently, regulation of environmental risks and hazards whould be
based of both factors: an assessment of the sourses of danger and the study of
sustainability and environmental capacity of natural ecosystems as well as on
the definition of "safety margin of the human body" - the capacity for
homeostatic regulation.

Changing the rules of the salt content in the water surface water suggests,
in our opinion, mitigation and non-uniform rule salt content of not more than 1
g/litre. When mine water desalination is advisable to leave this rule only in the
case of use of mine water for drinking purposes. Thus, it is proposed to develop
regional standards. This proposal is supported by the following considerations.

Among the objective reasons for the critical situation of drinking water in
Donbass, 1s the lowest natural water quality (especially groundwater) in
Donbass compared with other regions of Ukraine. It is caused by the presence of
various types of rocks and minerals in the interior of the region, which are the
source of groundwater contamination with mineral salts, heavy metals from
liquid infiltration of fluids in the rock mass. These are often fed by groundwater,
surface water flows, which are used for watering plants in the fields, as well as a
population of domestic and drinking purposes.
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Thus, in the area of the mine "Zaperevalnaya Ne2" groundwater salinity
ranges from 0.5 to 5 g/litre, while in mine waters, it is 2-4 g/litre.

In the area of the mine "Yuzhnodonbasskaya" -3 salt content in mine
waters are, respectively, 2,6 g/litre and 4 g/litre, while in the drinking water
wells of the village Andreyevka it is 6-8 g/litre.

Another example is the high content of salt in r.Solenaya (district
Selidovo) is 5-6 g/litre, which was celebrated in this watercourse back in 1890
(hence the name Salt River).

Does it make sense to improve the natural (background) the salt content in
the hydrosphere Donbass? After all, the desire to dump mine water, which in its
genesis are underground, with a salt concentration at the surface of the natural
background, really means improving the natural hydrochemical situation
compared to its historical natural existence.

Bonpoc MoxHO paccMarpuBaTh M B JApyroi miockoctu. JlonbOacc
oMbIBaeTcsi A30BCKUM MopeM. Eciu OBl maXxTHBIE BOJBI YpE3MEPHO 3aCOTOHSITH
PEKH PETHOHA, TO 3TO, BEPOATHO, CKAa3ajJoch Obl HA M3MEHEHHH COJEHOCTH
A3oBckoro Mopsi B TeueHue noutu 200-n1eTHel pa3pabOTKu YroibHBIX IIACTOB.
[Tocnennee moutu He HabmoaeTcs (Aake B YCIOBHIX pa300pa MPeCcHBIX BOA U3
pexk CeBepckuit Jlonen, JloH, W JAp. Ha XO3AMCTBEHHO-IIUTHEBBIE W
CEeNIbCKOXO3SIICTBEHHbIE HYXXIbI). MOXHO NpeAnoiaoxkuTh, uro B JloHOacce
UMEET MECTO E€CTECTBEHHBIN KpPYTrOBOPOT BOJ: A30BCKOE MOpE MOAMHUTHIBACT
JIoHeKUi TOPHBI MacCHB, a OTKAQYMBAaE€MBIC IIAXTaMU COJICHBIE BOJIBI BHOBb
NOCTYyHaroT B Mope. Takum 00pa3oM, MOANEPKUBAETCSA CTAOMIBHO-TIOABUKHOE
paBHOBecHe B rujipocepe pernona (romeocras).

The question can be looked from another aspect. Donbass is washed by
the Azov Sea. If mine water excessively salted the rivers of the region, this is
likely to be affected by changes in the salinity of the Azov Sea for almost 200
years of the development of coal seams. The last one is hardly observed (even in
the parsing of fresh water from the rivers Seversky Donets, Don, and others for
drinking and agricultural purposes). We can assume that in the Donbass is a
natural cycle of water: The Sea of Azov is fueling Donetsk mountain range, and
the mines pumped salt water into the sea again. Thus, the steady-supported
mobile balance of the region in the hydrosphere (homeostasis).

So the idea of demineralization of mine water must undergo changes,
namely in the direction of:

e change (decrease) of the limits of salinity of mine water;
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e mine water accumulation in the special reservoirs, diluting their
precipitation and subsequent discharge during the spring floods in
the river.

According to the second concept of a foreign and domestic experience:

e Polish coal mines discharging water accumulated in a career where
they infiltrate and then (during the flood) in the Vistula River;

e mine "Krsnoarmeyskaya-Zapadnaya", where instead
demineralization installation built storage pond;

e ordinary clarifiers ponds in which the water is diluted by
precipitation.

Deep mine water desalination has an ecological sense only if from mine
water must receive water of drinking quality. Moreover it is advisable to carry
out the latter especially in remote towns where the water lines are not stretched
regional fresh water.

New approaches to solve the problem of mine water demineralization,
improve water Donbass advisable to continue with the position of the positive
experience of the world ecological and economic development of industrialized
countries with market economies. Experience of developed countries shows that
since the late 70's - mid 80's, these countries with a high level of technological
and social progress, had to start the restructuring of their economies.
Restructuring due to the fact that the development of production in these
countries has come up against the limitations of natural resources. In a society
have come to realize the existing catastrophe such as "front" of the economy,
which views nature as "exhaust" pipe, capable of infinite assimilate any waste,
we realized the finiteness of natural resources and interdependence of ecological
and economic processes in noobiosfere. It was the reason for developing a new
concept of global economic development, taking into account environmental
constraints, ie the concept of sustainable ecological and economic development
in the economic well-being of society. Its overriding principle is to ensure a
balance between economic, social and environmental components of
development that is achieved reasonable satisfaction of basic needs of people
living today as well as future generations. It is in the framework of sustainable
development in industrialized countries have made some positive changes and
restructuring of their economies. In the face of the deteriorating environmental
issues one of the motivators for companies, firms to sustainable management
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and reconciliation of the interests of business to address environmental problems
are market-operating in these economies.

Business need has given rise to the concept of "green image", which is
pushing the countries, enterprises perform their economic policies based on
environmentally balanced objectives, "to look far ahead," to protect his business,
which for example, is particularly important in light of the possible privatization
of the coal enterprises of Ukraine.

Many Western companies have realized that the modern approach of
environmentally based policy in business is a kind of investment, aimed, among
other things, to conquer the vast market.

Thus, in the world of economic development a new modern ideology of
nature is appeared. It implies a certain sequence of actions priorities green
economy and environmental issues:

e alternative solutions to environmental problems (economic
restructuring, changes in export policy, conversion);

e development of low-and resource-saving  technologies,
technological change;

e used as the final link of direct environmental measures
(construction of various treatment facilities, land reclamation, etc.).

This scheme of priorities indicates that immediate direct environmental
measures that dominate at present, should be implemented only if you can not
solve environmental problems through alternative or low-waste and non-waste
technologies.

Analyzing given priorities, we can conclude that a separate but closely
related to the free production process is the use (or processing) of associated
wastes. They are incidentally - extracted mine water, the use of which is
therefore a priority for a green economy.

Global experience also shows that the problems of sustainable economic
and environmental development is especially important for those regions where
acute deep pressing problems of protection of natural resources and ecosystems.
The Donbas region of Ukraine which has strong features of the territorial-
industrial complex (TIC) with infrastructure management is the one. It is the
presence of well-developed infrastructure TIC are the best opportunities for the
development of low-waste and non-waste production, including the use of
produced mine water. In the TIC at enterprises is always a demand for incidental
waste from other industries, which corresponds to the Mendeleev formula: "In
industry, there is no waste, there is a raw material for other industries."
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Practical intent to move towards sustainable development demonstrated
Donetsk. This city was the first in the Donetsk region and seventh in the
Ukraine, joined October 20, 2000 to the Aalborg Charter of European cities for
sustainable development. Signing the charter means that the economic
development of the city, social protection and preservation of OPS is now
viewed as a single concept - sustainable development. Providing it - the problem
of the city authorities and the committee for sustainable urban development.

Conclusions. Contained (in a critical situation with drinking water in the
Donbass, especially the economic restructuring of Ukraine on the basis of
market relations, the positive experience of the restructuring of the economy of
the industrialized countries, held by them in the framework of sustainable
environmental development) leads to the conclusion that the objectives should
be addressed primarily based on the "market" approach, ie, commercial
necessity in relation to water management Donetsk TIC. Formulated an
approach is cost-effective in today's economic environment Donbass.

First, the justification of the approach to observe the basic market
conditions: in the region (as shown above) is great demand for drinking water. A
specific feature of Donbass is that there was a paradoxical situation: the region
suffers from a lack of drinking water and of produced in a large quantity of
water is not used mine to overcome it and cause significant adverse
environmental effects in the hydrographic network. Moreover, the value of
pumped mine water is not only to use them as a resource to overcome the
shortage of drinking water, but also in the fact that in the process of
demineralization produced brines can be regarded as a comprehensive source of
raw materials not only common, ie common salt (such as NaCI, Na,SO,, etc.),
but also valuable rare and dispersed chemical elements.

The greatest ability to accumulate in the water have trace elements with
strong anionic and cationic properties, which include, for example, lithium,
rubidium, cesium, strontium and iodine, bromine, boron. Their concentrations
can reach industrial values. By now it is known that mine water has a higher
content of strontium, titanium and nickel. Evaluation of mine water in their
content of other (rare) items is yet preliminary, since made on the basis of
individual data and analyzes of samples of water. In this connection it is
necessary to continue to monitor the composition of the mine water,
representing at the same time that in the event of positive results in the future
may have a considerable profit.
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Secondly, with a total lack of drinking water in the region, much of it after
buying the company spent last ineffective, ie for technical purposes, recharge
water supplies, etc. Due to the high cost and inefficient use of water, paying for
it has become a financial burden for most businesses. Therefore, they are not
only interested in the stabilization of prices for receiving water, but above all in
their decline. This is possible only when a regional alternative and cheaper
sources of water.

Thus, it can be said that, compared with other regions of Ukraine (who
have large resources of natural water of acceptable quality, and are characterized
by relatively low prices for drinking water and fresh technical) in the Donbas are
favorable economic conditions (lack of water and its high cost) to solve the
problem of drinking and process water through the use of mine water. At the
same time, to some extent will be decided and environmental challenge of
improving the state of water resources in the region.

Accurate analysis of the current situation in the region suggests that the
search strategy of getting out of it is to be rational and to appear in the solution
of two simultaneous tasks:

e protection of local water resources from pollution by cleaning up
mine water based on adjusted discharged water quality standards;

e rational use of treated mine water as a resource, industrial water
supply in the region.
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YMATI'YEHUE IHAXTHBIX BO/I C UCIIOJIb30BAHUEM
BOJIOKHUCTbBIX HACAJOK

A.A. CrenanoBa, H.II. Omenwsuenko, JI.M. KoBanenko
Jlonbacckast HalMoHaIbHAs aKaJeMUsI CTPOUTENLCTBA U apXUTEKTYPbI

(IoHHACA), Joneukuit HainoHaNbHbIN TexHuueckuit yausepcuret (JonHTY)

PaCCMOI’I’lpeHCl npo6ﬂeMa CHUDICEHUSL HCECMKOCMU UAXIHBIX 800 npu Nn0020MoBKe Ux
Ol MEeXHUYecKko20 B000CHADICEHUSL. Hpedﬂoofceﬂo ucnojib3zoeambv peaeeHmelﬁ Memoo

YMASHUEHUS C NPpOMEKARUEM peakuuﬁ 6 BOJIOKHUCMbBIX HACAOKAX EMECMO 836CULCHHO20 CIIOSL.

B ManoBogHOM perumone, koTopbiM siBiseTcss JlonOacc, CyiiecTBYIOT
MPEANOCHUIKY JUIsl UCTIOJIb30BAHUSI IAXTHBIX BOJ B KQUE€CTBE JIOMOJIHUTEIBHOTO
BOJIOMCTOYHHKA ISl TEXHUYECKOT'O BOJIOCHAOKEHUSI. BONBIIMHCTBO BOJJOEMKHUX
MPOU3BOJICTB MPEIBSBISAIOT TPeOOBAHUS MO OTPAHUUECHUIO KECTKOCTH BOJBI.
Tak, oOmasi >KeCTKOCTh BOJIbI ISl OXJIAXKJEHUS OOOPYIOBAHUS U MOJMUTKU
0GOPOTHBIX [UKIOB HE MOKHA IPEBBIMATE 7 MI-MOJB/IM’, IS OXIAKICHHUS
TEII000MEHHBIX anmnapaToB — He Oosiee 5 MT-MOJIB/IM, JUISI KOKCOXHMHUYECKOTO
MPOU3BOACTBA — 10 2 MT-MOJIB/IIM” . JInst BOABI, MOIaBa€MON Ha BOJOTPEMHBIE
KOTJIBI, 00II1as ’KECTKOCTh BOJBI HE JOJKHA mpeBbimath 0,03 Mr-MoJIB/IM’. B 1O
)K€ BpeMs OOJIBIIMHCTBO INaxTHBIX Boja JloHOacca uMeeT MOBBINIEHHYIO
KecTKocTb (Gomee 7 Mr-Mosis/M’, 10 30 Mr-MOJB/IM 1 BBILIE).

Taxkum 00pa3oM, akTyaibHOM MPOOIEMOil SIBISIETCA yMITYeHUE (CHIKEHUE
KECTKOCTH) WIAXTHBIX BOJA JUIsl TOCIEAYIONIEr0 WX HCIOJIb30BaHUSA IS
TeXHU4YecKuX HYXJ. CylIeCTBYIOIIME TEXHOJOTMU HETIyOOKOTO YMSTYeHUS
BOJIbI, 3aTPSI3HEHHON TaKe B3BEHICHHBIMU BEIIECTBaMH (KaK Yy IIAXTHBIX BOJ),
npeaycMaTpUBAIOT UCIOJIb30BAHUE PEAreHTHOTO U3BECTKOBO-COIOBOTO METO/IA.
Takast TeXHOJOTUS YAOBIETBOPSIET OOJBIIMHCTBO MOTPEOUTENECH yMATYEeHHOU
BOJIbI (KpOM€ BOJIOMOATOTOBKU JJISI KOTEJBHBIX, T/I€ TPEOyeTCs] HOHOOOMEHHBIM
Meton). Ilpu oOpaGoTKe BOJBI HM3BECTBIO M COJIOM MPOTEKAIOT PEaKIUU
MepeBoJila MOHOB KallbliMsl U MarHusi, oOyCJIaBIMBAIOLIUX YECTKOCTh BOJbI, B
HEPACTBOPUMBIE COEUHEHUS MO CIETYIOUIUM HOHHBIM (pOopMyiam:

Ca® +CO;" =CaCO0;|; Mg*" +20H = Mg(OH),|.
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B pesynbTaTte 00pa3yrorcs NpoayKThl peakliMi — KapOOHAT KalIbLUs B BUJIE
KPUCTAJVIOB M THUAPOKCUJ MarHus B BHJE XJONbeB. (s ynaneHus u3 BOJbI
IPOAYKTOB  pEaKkIMH BMECT€ CO  B3BEIICHHBIMH  BELIECTBAMH  OHA
oOpabaTbhIBaeTCsl KOAryJassHTOM (KaK MPaBUJIO CEPHOKHUCIBIM xene3oM FeSOy) u
IIPOITYCKAaeTCAd CHU3Y BBEPX Yepe3 CIIOM B3BELIEHHOro ocajka. Ha Beixone u3
OCBETJIUTENSl CO B3BEIICHHBIM CIIOEM OCaJKa IO0JIy4yaeM OCBETJICHHYIO (10
MYTHOCTH OK0sO 20 MI/AM’) ¥ 9aCTHYHO YMATYEHHYIO (10 KECTKOCTH OKOMO |
Mr-MOJTB/M’). JIIsl TIPOTEKAHMS 3THX MPOLECCOB PEKOMEHIYIOTCS TPOMO3IKHE
noporocrosiue coopyxenus (ocsernurenu tuna BTU wiu [THUNU MIIC),
KOTOpbI€  3aTPYJHUTENbHO  NOPUMEHSTh [ yMSIT4YUTeNedl  Mayoi
IPOU3BOJAUTENBLHOCTH. Kpome TOro M3BECTHBI TaKME€ HEJOCTATKH TEXHOJOTUH
B3BEIICHHOIO CJIOS, Kak JUIMTENBbHOCTh 3alycka B paloTy, pa3pylIeHHe
B3BEIICHHOIO CJIOS MPU H3MEHEHUH CKOPOCTEH BOCXOJSILEr0 IOTOKA H
TEMIIepaTypbl yMSr4aeMoil BOJbBI, BBIHOC YaCTUI[ CJOA IMy3bIpbKaMH Ta30B,
CJIE)KMBAEMOCTb OTJIEIBHBIX O0BEMOB CJIOS M JABUKEHUE BOJBI MO MPOTOKAM C
HEIOJIHBIM HCII0JIb30BaHUEM 3aJI€P/KUBAIOIIEN CIOCOOHOCTH B3BELIEHHOTO CIOA
U JpyTHE.

B To xe Bpems Ha kadenpax «BomocHaOxeHue, BOJIOOTBEICHUE U OXpaHa
BOAHBIX pecypcoB» JloHOacckoil HaIlMOHANBHON akKaJeMUU CTPOMTENbCTBA U
apXUTEKTYPbI u «IIpuponooxpanHas NEeATEIbHOCTDY JloHeukoro
HAIlMOHAJIBHOTO TEXHUYECKOT0 YHHUBEPCUTETA pa3pabOTaHbl HOBbIE TEXHOJIOTHH
U anmnapatbl I8 OCBETJIEHHWS LIAXTHBIX BOJ C HMCIOJIb30BAHUEM BOJOKHUCTBIX
HacaJlok [1]. BonokHucTeie Hacaku U3 MOJUA(PUPHBIX BOJOKOH B (popMe epiieit
NPEACTABIAIOT CO00M 3(PPEKTUBHYIO KOHTAKTHYIO CpPEeNy AJIs U3BITHS U3 BOABI
B3BCIICHHBIX U KOJOWAHBIX MpuUMecell, 00pabOTaHHBIX KoaryisHTamu [2].
Takyro cpeay OTIMYAIOT BBICOKAs MOPUCTOCTh (cBbImie 99%), BBICOKas
yaelnbHasi moBepxHOCTh (1o 1500 M° Ha | M 0ObeMa KOHTAKTHOH cpesbl),
XUMHYECKasi CTOMKOCTh M  MEXaHWu4eckas MpoYHOCTb.  Perenepaums
BOJIOKHUCTOM HAacaJKd OT 3aJE€p’KaHHbIX 3arpsi3HEHU MPOU3BOAMUTCS €€
IPOYBKOM B 3aTOIJIEHHOM COCTOSIHUM MYy3bIPbKAMH C)KaTOI'O BO3/YyXa.

[IpennoxkeHo Al U3BATHA W3 BOABI NPOAYKTOB PEAKIMI PEareHTHOIro
YMSTUEHUS U KOAryJIslMi BMECTO KOHTAKTHOM Cpe/bl B BU/IE€ B3BEILIEHHOT'O CJIOS
OcaJiKa UCIOJIb30BaTh BOJIOKHUCTYIO KOHTAaKTHYIO cpelly. BonokHucras Hacaaka

JMIICHA OTMCYCHHBLIX BBIIIC HCAOCTATKOB, aIlllapaThbl AJIA (1)I/IJ'II)Tp0BaHI/I$I ucpes
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HacaJKy KOMIAKTHbI M  MOTYT OBITb  pacCuyMTaHbl Ha  JIOOYIO
MPOU3BOAUTEIBHOCTh. BHeApeHHE TakoW HMHHOBAIIMM B IMPOU3BOACTBO J1aCT
AKOHOMMIO KalUTaIbHBIX 3aTpar.

BoiBoabl. JIisi  TEXHUMYECKOrO BOJIOCHAOKEHMSI IIaXT W JPYrux
npeanpustuit Jlonbacca 1enecoo0pa3HO KCMONIB30BaTh MIAXTHYIO Boxay. llpu
HEOOXOJMMOCTU €€ HErIyOOKOro yMSITYeHHUsS MOKHO MPUMEHUTh PEeareHTHBIN
Metoa. JIns mpoTekaHus peakuuii yMAT4eHUs U KOAryJasiiuu PEKOMEHAYETCS
HCTIOJIb30BaTh (DMIBTPOBAIIbHBIC alapaThl ¢ BOJOKHHCTON HAacaakoW (BMECTO

ariIapaToB CO CJIOEM B3BCIICHHOI'O OC&I[Ka).
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IHPOLHECCBHI OKHCJIEHHUSA B 30HAX 9PO3UHU OTBAJIOB
YTI'OJIBHBIX HIAXT

Ko3sips [I.A., Kocrenko B.K.
JloHe1 ki HallMOHAJBHBIN TEXHUYECKUH YHUBEPCUTET

IIpo6iema u ee cBSI3b ¢ Ba)KHEHIIMMHU HAYYHBIMHM U NIPAKTHYECKUMHU
3agayamu. B JloHenkoit oGnactu cocpenoroueHbl Oonee 30% U €XEroaHo
oOpasyercst cBbillie 15% MPOMBINLIICHHBIX OMACHBIX OTXOA0B YKpauHbl. B
cpeaueMm B JloHenkoi oGnactu 3a roj oopasyercs 3038 MIH.T OTXOIOB, MPHU
ATOM OCHOBHAasl J0Jsi B 0OIIeM O0beMe NPUXOAUTCA Ha OTXOJbl YTrOJbHOMU
MPOMBIIIJIEHHOCTH, TJI€ OCHOBHBIM HCTOYHHKOM 3arpsi3HEHHUS aTMOC(EpPHI
ABJISIFOTCS FOPAIIKE NOPOJHbIE OTBaMBI [1].

B nacrosimee Bpemsi B Ykpaune HacuuThiBaeTcst Oosiee 1330 mopoaHbIx
oTBajioB, B ToM umcie B JloHemkoi oOmactu 6osee 600, m3 Hux okono 140
ropamux. CoenuanucTbl CYUTAIOT, YTO HE TOPSAIIME OTBAJIbl HE OKAa3bIBAIOT
CYILIECTBEHHOI'0 HEraTUBHOIO BIUSHUS Ha Ouocdepy, Tak Kak OKUCIUTEIbHbIC

IponecCbl B HHUX HC IIPOUCXOIAT. Fopﬂmne IMOPOAHBIC OTBAJbl CXKXCITOAHO
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BBIJIEIAIOT B arMocdepy okosno 300 TeICSY TOHH 3arps3HSAIONIMX BeilecTB. B
CpeOHEM 3a CYTKH OJIMH TOPSIIHAN MOPOJHBIA OTBAJ BBIACISIET: yrapHOTO rasa -
ot 1,5 no 2,8 1, cepuucroro anruapuaa - ot 1,5 mo 2,5 T, cepoBogopoaa - oT
0,34 mo 0,84 1, okcumoB azora - 0,02-0,035 T, mbUTM B BETPEHYIO MOrOAYy OT
HECKOJIbKUX JAECITKOB KMJIOTPAMMOB J0 HECKOJBbKHUX TOHH [1].

Haubonee mnoaBepxKeHbl CaMOBO3TOPAaHMIO KOHYCHBbIE OTBajibl. B HHUX
Haxoautcs okoso 80% obmiero oovemMa nopoasl. Konndeckas ¢popma mopoaHbIx
OTBaJIOB, OOJbIIas KPyTHU3HA HX CKJIOHOB ([0 45% CIIOCOOCTBYET aKTUBHBIM
3PO3UOHHBIM ITPOLECCAM, MPOUCXOASAIINM Ha IOBEPXHOCTU OTBAJIOB.

[logq CcoOBMECTHBIM JEHCTBHEM COJHEYHOM pajuanuu, BO3JECUCTBUS
OCaJIKOB W TEMIIEpAaTypHBIX KoJieOaHUM B MOBEPXHOCTHOM CIIO€ OTBAJIbHOMU
Macchbl MPOUCXOJAT 3PO3UOHHBIE MPOIECCHl, B pe3ylbTare uero oOpa3yroTcs
npoMouHbl. OHU TPEACTABISIOT COOOM BBIEMKH B MOBEPXHOCTH MOPOTHOTO
OTBaJia, PACIOJIararolIuecss OT BEPIIMHBI TOPOAHOTO OTBajla K €ro OCHOBAHHMIO.
Y OCHOBaHHS TIOPOJHOTO OTBaja IIMPUHA NPOMOUH MOXKET JOCTUTaTh
HECKOJIbKUX METPOB.

dopMHUpOBaHUE  HEONArONMPUATHOM  JKOJOTMYECKOW  CHUTyallMd  Ha
MpUJIETaloNIeN K MOPOAHBIM OTBaJIaM TEPPUTOPUH TTPOUCXOIUT B pe3yJibTaTe e
3arpsI3HEHUS OCEHAIOIIMMH MPOAYKTaMU BOJAHOM W BETPOBOUM 3PO3WH, B BUJE
CMBIBOB B rujpocdepy u BbIOpocoB mbui B atmochepy. M3yuenne Qusuko-
XUMHUYECKUX IPOIIECCOB, MPOUCXOISIINX HA MOBEPXHOCTU KaK TOPALIUX TaK U
HE TOPSILIUX OTBAJIOB, SIBJIACTCS aKTyaJlbHOM HAy4yHOM 3ajadyei, MO3BOJISIONICH
000cHOBaTh A(PGEKTUBHBIE MEpPHl MO COKPAIICHWI0 HETaTUBHOTO BJIUSHUS
3aCKJIAJUPOBAHHOM  OTBAaJlbHOM  MAacChl  YrOJIBHBIX  MPENNPUATHH  Ha
OKPYKaIOIIYIO CPENy.

AHaJIM3 MOCJIeIHUX HUCCJIeI0BaHui U myOaukanuii OTBaIbl YTOIbHBIX
IaxT OTPUIATEIbHO BIUSIOT Ha MpUJErariiue Tepputopur. B dvactHOCTH,
OPO3UOHHBIE  MPOLECChl HAa  MOPOAHBIX  OTBAJlaX  XAPAKTEPHU3YIOTCA
3HAUUTENbHBIMU MaciiTabamMu — 154 T/ra B roa [2], W NOpUBOAAT K
(hOpMHUPOBAHUIO OBPAKHO-0aJTOYHOM CHCTEMBI Ha OTBaJlaX. DTO UMEET JABOSKUU
AKOJIOTUYECKU HETATUBHBIN aCIEKT — C OAHOM CTOPOHBI, U3-3a MPEBPAIICHUS
B OBparu COKpallaeTcs IUIOIIAb 3€MeJib MPUTOJHBIX ISl PEKYJbTUBALUM, & C

I[perﬁ - BBIHOC BCIICCTB M3 TCJIa OTBAJIa Ha IIOBCPXHOCTb HHIKHETO sApYyCa
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NPUBOJAUT K JAErpajaliid HaXOAAIIMXCS B MPUPOJHOM COCTOSIHUU IIOYB
CaHUTAPHO-3AIUTHON 30HBI [5].

CMmbIBaeMas mopojia O4€Hb TOKCHMYHA, TaK KaK OKHUCICHUE TaKUX IOPOJT
KaKk MHUpUTAa CHOCOOCTBYET TOMY, UTO HEWTpajbHas MOpOJa TEPPUKOHOB C
TEUEHHUEM BPEMEHH CTAaHOBUTCS cepHOKUCIION. CepHasi KUCTI0Ta, 00pa3yromascs
B PE3YyJbTaTE OKHUCIICHUS MHPHUTA, PACTBOPSAET PA3IUYHBIE METAIJIbl, U OHHU
MHUTPUPYIOT Ha MPUJIETAIOIIE TEPPUTOPHUH.

JIns  moNydeHHsT  KOJMWYECTBEHHBIX  IOKA3aTelIe  AKOJIOTMYECKOU
OMAaCHOCTH TSIKEJBIX METaJUIOB, Cylb(aT- U BOJOPOJA-UOHOB OMPEACIICHO UX
COAEpKaHWE B TOPOJE€ U CJAENaHa OLEHKA WHTEHCUBHOCTH HPO3UOHHBIX
MPOLECCOB, MPOUCXOASIIMX HA MOBEPXHOCTH  OTBAJOB, IPOCIEKEHO
nepepacupeieieHne MPOAYKTOB BOAHOM 3pO3MM  HA IIYTH CJIEJOBAHUA
BPEMEHHBIX BOJIHBIX TOTOKOB TAJIBIX U JOXKIEBBIX BOJ [4].

Takxe uccae0BaHO BO3IECMUCTBUE BOJHOW 3PO3UU HA MOPOJHBIE OTBAJIbI,
OTChIIAEMBbIE  TMpPU  pa3pabOTKE  YroJibHBIX  MecTopoxiaeHuu. [lyrem
MOJIETUPOBAHUS TapaMeTPoB (HOPMUPYIOIIUXCS OBPAKHO-0AIOYHBIX CUCTEM Ha
TOPHOMPOMBINIJIEHHBIX ~ JaHAmadTax ObUl  CclellaH MPOrHO3 HapyIICHUs
IIEJIOCTHOCTH OTBAJbHBIX MAaCCHBOB O] BO3JCHCTBHEM MPUPOIHBIX (HDAKTOPOB
[3].

OCHOBHOE HETATUBHOE BO3JEHCTBUE HA OKPYIKAOIIYIO IPUPOIHYIO CPELY
OKa3bIBAIOT TMPOLECCHl TOPEHUsS NOPOJHBIX OTBAJIOB. ['OpeHHE NOPOIHBIX
OTBAJIOB MPUBOJUT K IOBBIIMICHUIO KOHIIEHTPAIIUM TAKUX TOKCHUYHBIX BEIIECTB
KakK OKCHJI YIJIepoaa, TUOKCUJ YIJIEpOa, OKCHJI a30Ta, JUOKCH] a30Ta, JUOKCU]
Cepbl, a TaKXKe TMOoJHApOMATUUECKnUe YyriaeBoaopoasl. [lopomHble OTBabI
BeiziensroT Topsiaka 500000 T/rom 3arps3HSAIOMIMX BEHIECTB B YKpawHEe H
nopsiaka 120000 1/rox 3arps3HsArONIMX BemecTs B Jlonenkoi oomactu [1].

Oxucnenue cynb(UIOB MOPOIHBIX OTBAJIOB C OOpa30BaHHEM CEPHOMU
KUCJIOTBI TPOUCXOJUT OO TEX MOpP, MOKa B IOBEPXHOCTHOM CJIO€ HMEIOTCS
3amachl HE OKHUCIEHHBIX coequHeHHi cepbl. CepHasi KHUCIOTa CIOCOOCTBYET
MOJIJICP’)KAaHUIKD BBICOKMX KOHIIEHTpallMd BOJOPACTBOPUMBIX COJEUH. ITO
MpOJOJKAETCS N0 TEX Iop, MOKa Ha MOBEPXHOCTU HE oOpaszyercss Ciou
MTOJTYBBIBETPEBIICHCS TOPOJBI, TAE COCAUHEHHS CEPbl YK€ OKHUCIEHBI U 3TOT
CJIOM HAJEKHO H30JUPYET TIIy0’Ke pacroiOKEHHBIE CIOH OT aTMOC(HEpPHOTO
kuciaopoga [6]. Ilpoueccsl BOOHOW M BETPOBOWM HPO3UHM BO3IAEHUCTBYIOT HA
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M30JIUpYIOUMNA ciiol, pazpymas ero. OgHako 00pa30oBaHUS XUMUYECKHX
PEaKTOpPOB MPHU 3TOM HE MPOUCXOAUT, HECMOTPS HAa BO3HUKHOBEHHUE YYacCTKOB
MOBEPXHOCTH C HE OKUCIEHHBIMU YYAaCTKaMU OTBAJIbHOU MAcCCHI.

IlocranoBka 3agaum wucciaegoBanmid. llenpio paboThl  sABAsETCA
AKCHEPUMEHTATLHOE  M3YYEHHUE  OKHUCIUTENBHBIX  HU3KOTEMIIEPATYPHBIX
MPOIIECCOB B 30HAX SPO3UH MOPOJAHBIX OTBAJIOB.

Metoauka ucciaenoBanuid. [[ns uccienoBanusi 3pO3UOHHBIX MPOIECCOB
Ha TOPSIIMX MOPOJHBIX OTBajax ObUIM MPOBEACHBI UCCIEAOBAHUS TEIJIOBOTO
COCTOSIHUS TIOPOJIHBIX OTBAJIOB C MTOMOIIIBIO TerioBu3opa Fluke Til25.

HccnenoBanusi mpoBOIUIUCH HA MOPOJHBIX OTBajax MmaxT JloHemkon
obnactu: «OkTs0pbckuil pynHuk», umeHu M. WU. Kanununa, umenu B. U.
Jlennna, 13-13 Owuc.

IIpy TOArOTOBKE K TEIUIOBU3UOHHOW CBEMKE IMOPOJHOIO OTBajia
onpenensauch Kod(POUIMEHTH HW3IYYEeHUS] U OTpakeHuss HUHPpakpacHOTO
u3NydeHus. [l OleHKH BO3ACHCTBUS BHEIIHMX (PAKTOPOB Ha pE3yJbTaThl
TEMIIEPATYPHOTO KOHTPOJISI BHEIMIHUX (HaKTOpoB (TypOYJEHTHOCTH BO3/yXa,
MpOMyCKaHWe  HWH(PPaKpacCHOro  W3JIyudeHHs  atrMocdepoil)  u3Mepsiach
OTHOCHUTEJIbHAsI BIAXXHOCTh BO3/lyXa, TeMIlEpaTypa OKpY>Kalollero BO3JyXa U
MPOBOJAUIOCH U3MEPEHUE CKOPOCTH BeTpa [2].

TennoBu3MOHHAS ChEMKa MOPOJHOTO OTBaJla MPOBOJUIACH C XBOCTOBOH,
JT0OHOW U TOPLEBBIX CTOPOH. B ciyuae 0onbIIMX pa3MepoB MOPOJHOIO OTBaIA
WJIU HaJW4usl MOCTOPOHHUX O0OBEKTOB, MEMIAIONIUX ChEMKE, OTBAJI CHUMAJICS 110
gacTsM.  JlomosHWTENbHO  HAa  MTOPOAHOM  OTBajJ€  OCMAaTPUBAIUCH
TOPU3OHTANIbHBIC TUIOMIAJIKK, KOTOPHIE HE MONalu B 00bEKTUB TerioBu30pa. Ha
TOPU3OHTAIBHBIX IUIOMIAJKAaX, KOTOPhIE HE MOMaiu B OOBEKTUB TEILIOBU30DA,
TaKkK€ TIPOBOJUTCS TEIUJIOBU3MOHHAs cheMka. [Ipu aHamm3ze mOIyYeHHBIX
JAHHBIX TETJIOBOM ChEMKH, BBISIBIISUTUCH YYACTKHA C aHOMAJIbHOW TeMIEepaTypoHu.

B xonme mpoBeneHusi uccienoBaHuM ObLIO OOHAPYXKEHO, YTO B MECTax
APO3UOHHBIX MPOIECCOB HA MOPOAHBIX OTBajax IOKa3aTelau TeMIEepaTyphbl
OoJbIlle YEM Ha MOBEPXHOCTU OTBajia (PUCYHOK 1). AHanu3 TEMIOBU3UOHHOMU
ChEMKHM MOPOJHOTO OTBajia MIaXThl 13-s OMC TMOKa3aja, YTO pa3HUllAa MEXIY
TEMIIEPATYpOil B o4are 3pO3UOHHBIX MPOIIECCOB U TEMIIEPATYPOM MOBEPXHOCTH
MOPOJHOTO OTBaJla, HE IMOJBEPKEHHOWU APO3UOHHBIM TporieccaM (AT = Top —
T ,OC) COCTaBIACT OT 1,980C hi (o) 4,840C. [Ipn aHanu3e TEIJIOBU3MOHHON ChEMKH
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IOpoJHOro oreasa maxrtel uM. B.M. Jlennna ycranoBneHo, 4to 47 cocTaBiseT
oT 0,990C 1o 6,1 loC, MPY aHAJIM3€ TETUIOBU3MOHHOM ChEMKH MOPOJHOrO OTBAJIA
maxTel uM. M.U. Kannauna ycranoBieHo, 4to A7 coCTaBisieT OT 0,930C hi (e}
2,59°C.

[loBblllIeHWE  TeMMepaTypbl OYaroB  3pO3UM  MOPOAHBIX  OTBAJOB

Ha6JIIOI[aJ'IOCB OT BCPHIMHBI ITIOPOJHOTO OTBAJIda K €0 OCHOBAHMUIO.

r425

=119

Puc. 1.1 - PacnipenesieHue Juamna3oHa TeMieparyp 33°C - 42°C (a), 35°C -

42°C (6) na MOBEPXHOCTH MOPOJIHOI0 OTBAJIA WAXTHI 13- Ouc

Heo0xonuMo oTMETHUTbH, YTO HOPOAHBIN OTBa maxTel UM M.U. Kanununa
ABJISIETCS TOPAIIMM M JEHUCTBYIOIIMM, NOPOAHBIM OTBaJ maxTel uM. B.M.
JleHnHa sBIIIETCS HE TOPAIIMM U JIEUCTBYIOIIMM, IOPOJHBIA OTBAJI MAXTHI 13-4
OuC He ropsAlui U HeleUCTBYIOMMMA. TerioBU3nOHHas CheMKa MoKa3ala, 4To B
MECTaX  JPO3MOHHBIX  IIPOLIECCOB  NOBBIIIEHWE  TEMIIEPATypbl  BCEX
PacCMOTPEHHBIX OTBaJOB cocrtasisier oT 0,93 °C mo 6,11 °C. Takum oOpazom
AKCIIEPUMEHTAIBHO YCTAHOBJIEHO, YTO OKUCJIIEHUE COEAUHEHUN cephl, (hocdopa,
JKeJe3a U APYTuX AJIEMEHTOB IPOUCXOAUT U HA HE TOPALIMX U HEAEHCTBYIOIMX
ITOPOJHBIX OTBAJIAX.

[Ipu paccMoTpeHUU pe3yabTATOB TEILIOBU3MOHHOM cheMKH (puc. 1.1) Oblina

paccyMTaHa OTHOCHUTENbHAS IUIOMIAb YYACTKOB C MOBBIIMICHHOW TEMIIEPATYpOH.
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Pacuersl mokaszanu, 4YTO IJIONIAJb YYaCTKOB C IOBBIIIEHHOW TeMIIepaTypoi
cocTasiseT okoJio 15...20%.

[loBblllIeHHBIE MOKa3aTeM TEMIEpPAaTypbl B oOYarax 3pPO3HUOHHBIX
MPOIIECCOB CBUJIETENILCTBYIOT O MPOIIECCAX OKHUCIEHUS COCIUHEHHUU Cephl,
dbocdopa, xenesa v Ipyrux 1EMEHTOB.

Bonnbie 1 BeTpoOBBI€ 3PO3UOHHBIEC MPOIECCHI ABISIOTCSA OJTHOW M3 MPUYHH
CaMOBO3TOpaHUsl MOPOJAHBIX OTBAIOB. OJHOW W3 OCHOBHOW MPUYHH,
CIOCOOCTBYIONIUMX AKTHUBHBIM 3PO3MOHHBIM MpOIECcaM, MPOUCXOMASIINM Ha
MMOBEPXHOCTH OTBAJOB, SBJISIETCS KOHWYECKas (opma MOPOJIHBIX OTBAJIOB, a
Takke 00JblIas KpyTU3HA UX CKIIOHOB (70 45"

JI7s1 BBISBIICHUS OYaroB CaMOHArpeBaHHUS M CBOCBPEMEHHOTO MPHHATHS
Mep MO MNPEayNpekICHUI0 CAaMOBO3TOpaHUs TOPOJA, AOMKEH MPOBOIUTHCS
MOHUTOPHUHT TEIUIOBOTO COCTOSIHUS OTBaJOB (pEeryyisipHas TeMIleparypHas
ChEMKA).

Bwvisooul.

- BnepBble 3KClepUMEHTaNIBHO YCTAHOBIEHO, YTO B MeECTaX 3PO3UU
MOBEPXHOCTH  MOPOAHBIX  OTBAJOB  YTOJBHBIX  IIAXT  HPOUCXOJIUT
HU3KOTEMIIEPATYPHOE OKUCIEHHUE OTBAIbHOM MacCHI.

- OkucrneHwe TMNPOUCXOJUT KaK Ha JCUCTBYIOIIMX, TaK U HE
AKCIUTYaTUPYEMBIX OTBaJIaX, KaK FOPSIIHNX, TaK U HE TOPSIIUX.

- Jluama3zoH TIOBBIIEHWS TeMIEpaTypbl B MeCTaX »JPO3UU Ha
oGcmenoBaHHbIX  oTBamax cocramanm 1...6°C, a mIOMm@agh YYacTKOB ¢
MOBBIIICHHON TeMIEpPaTypou cocTaBisieT 0koJio 20...25%.

- IlpoBenennnie uccleOBaHUS TOKa3aldd, YTO YYACTKU HPO3UU
MMOBEPXHOCTH TOPOJHBIX OTBAJIOB, BCJIEJACTBHME aKTHBHU3AIlMU B HHUX
OKHUCJIMTEIBHBIX TIPOIECCOB, TMPEACTABIAIOT COOOM MecTa IOBBIIICHHOTO
HETaTUBHOTO BO3JEUCTBUSL HA OKPYXKAIOUIYIO CpeAy Hu3-3a YCUJICHUS
00pa3oBaHUs BPEAHBIX Ta3000pa3HBIX, KUAKUX U TBEPIbIX BEIIECTB, a TaKKe
TETUIOBOTO 3arps3HEHUS.

- Ilpu nauTenbHOM CKIAQAUPOBAHUU IMYCTOM MOPOJBI YrOJbHBIX MIAXT
clieyeT B EPBYIO OUepeab MPeAycMaTpPUBATh BHITIOJIHEHUE TPOTBOIPO3ZHOHHBIX
MEpONPUITUIN Ha CKIOHAX OTBAJIOB, KaK MPEeABAPUTEIbHYIO, HAUAIbHYIO CTAIUIO

HX PCKYJIbTUBAIINH.
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MNPOBJEMMU MAJIMBHO-EHEPTETUYHOI'O KOMILJIEKCY YKPAIHU

Manumko J1.0., €Epimos B.T.
JloHenpbkuii HalllOHAIbHUIM TEXHIYHUN YHIBEPCUTET

Cmamms eusiensic npoonemu [IEKy Yrpainu ma monimopune 3a80aHb noOAIbUO20 POZGUMKY
eKOJI02TYHOI NOAIMUKU 8 OAHOMY KOMNAEKCI

[lanuBHo-eHepretuunuii  kommieke (IIEK) — omgna 3  HaliBaxiIMBIIIKAX
CTPYKTYpPHHUX CKJIaJIOBUX EKOHOMIKM YKpaiHu, KIOUOoBUM (akTop 3a0e3neueHHs
KUTTENISTBHOCT1 ICP)KaBHU.

Ho cxknany mignpuemcts [IEKy BxonsTh BYriuibHI IIaxXTH, HAQTOBI Ta ra3oBi
CBEpJUIOBUHH, EJIEKTPOCTAHIi, JiHIi elnexkTponepenaady. Bouu rpymyroThes y ramysi,
K1 BHCTYNalOTh OCHOBHHUMH ejeMeHTamMu rany3eBoi cTpykrypu IIEKy. Tlamysi
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KOMILJIEKCY TICHO OB sA3aH1 3 yciMa Tajly3sMH rOCIO1apCTBa.

[IEK mae Benuke palloHOYTBOPIOIOYE 3HAUYCHHS. BiH CTBOpIOE NEpeayMOBH st
PO3BUTKY MAaJTUBOEMHHX BUPOOHHUIITB 1 € 0a3010 1yt (POpMyBaHHS MPOMHUCIOBUX
KOMILUIEKCIB, Y TOMY YHCI1 HE TUIBKH €JIEKTPOCHEPTreTUYHUX, Ha(PTOXIMIYHUX,
BYIVIEXIMIYHUX, Ta30MPOMUCIOBUX, ajle ¥ METaNypriiHUX, XIMIYHUX, JIICOXIMIYHUX
TOILIO.

[lanuBO BUKOPHUCTOBYETHCS HE TIIBKM B €HEPreTHUIll, a ¥ € CUPOBUHOIO JIf
OJICpaHHSI PI3BHOMAHITHUX UIHHUX MPOAYKTIB. 3 HapTU OJEPKYIOTh, OKpIM
NMaJuBHUX MaTepilaiiB, pi3HI MOpemapaTH, BUIYyYalOTh CIpKy. Byrums € IiHHOIO
TEXHOJIOTIYHOI0O CHPOBHHOIO Yy YOPHIA MeETalyprii, IKepeaoMm s OJepKaHHS
macTMac, OCH3UHY Ta THIIUX MPOAYKTIB BUPOOHUIITBA.

Oco0JMBICTIO MATUBHO-CHEPreTUYHOr0 OanaHCcy YKpaiHM € BHCOKa IUTOMA
Bara BYT1JUIsl Ta aTOMHOI €HEprii 1 HE3HaUHa T1IpoeHeprii Ta HapTH.

ByrinpHa npoMHCIIOBICTh B YKpaiHi 3aliMae JOMIHYIOUE MICIE cepel TaTuBHUX
raimy3eil. Ykpaina mae Benuki 3anacu (10 200 mipA. T) BUCOKOSKICHOTO BYTULIS B
JHlon6aci, JIrBiBchKO-Bonmmuchkomy Ta IlpumgninpoBcekomy (Oype) Oacerinax. 75%
BYTUISI BUKOPUCTOBYEThCSA SIK ManuBo, 25% — SIK TEXHOJIOTIYHA CUPOBUHA s
YOPHOI METANyPrii, XIMIYHOT MPOMUCIIOBOCTI Ta JICSIKUX 1HIIUX Taly3ei.

Haii0inpmuM y kpaini paifoHoM BUA0OYTKY kam’siHoro Byruwisi € Jlonbac. Tyt
nie O6mmu3pko 270 maxT, Maike Ha TOJIOBHHI 3 AKHUX J0OYBalOTh BHUCOKOSKICHE
KOKCiBHE BYyruuisa. ByrnenocHi momil B Jlon6aci cranoBusaTs moHan 50 Twuc. KkM” i
30CepeKYIOTh OMmM3bko 98% 3amaciB Kam’sSHOTO BYriuis YKpainu. JloHelbke
BYTUJJISI MA€ BUCOKY COO1BapTICTh, IO MOB’S3aHO 3 HEBEIUKOIO MOTYkHICTIO (0,5-2
M) Ta TIIMOOKUM 3ayisiranHsaM IacTiB. [IlaxTtu noTpedyroTh CYTTEBOI PEKOHCTPYKIIIL
ta iHBectuliil. Ile 3ymMoBioe cepito3Hi (hiHaHCOBI 1 coliaiabHi npodiemu. bo 3
BYTUJIbHOIO MTPOMUCJIIOBICTIO TIOB’si3aHa A1sUIbHICTh Maiixke 40% MICBKOTO HaceIeHHS
Honenpkoi Ta Jlyrancbkoi o0nacTen.

JIbBiBCcbKO-BonuHCchkuit 0aceilH posramioBaHui Ha Teputopili BoiamHchkoOi Ta
JIpBiBCHKOI O6ITacTeit (Tmomma 6:1m3bKko 10 Tre. KMY). 3araibHi 3amacy BYTULISL TYT He
nepeBuIyoTh 1% Bia po3BimaHux y aepxasi, riuOuna 3amsraniHs — 300-650 w,
noTyHicTh 1actiB — 0,5-1,0 M, BugoOyBatots 14 muH. T Byruuis. TyT Hu3bKa
AKICTb BYTUUISl, MEHILA TEIUIOTBOPHICTh Ta OUIbII BUCOKAa 30JIbHICTh. 3HAYHY
YaCTUHY BYTULISA bOro OaceliHy BUKOPUCTOBYIOTh bypuituHcbka Ta J[oOpoTBipchKa
TEIJIOBI1 €JIEKTPOCTAHIIII.

OcHOBHMMH palioHaMH BUJ00YTKYy Oyporo Byruuwia € IIpuaHinmpoBchbKuit
OypoByruipbHuM Oacelin (momia monaa 100 tuc. KM, Ha SIKili BUSIBICHO 6Im3bK0 200
poJIoBHIIl Ta IPOABIB Oyporo Byriuist). CepelHsl NOTYKHICTh OYpOBYTUIbHUX IJIACTIB
y OaceitHi CTaHOBUTH 4-5 M, Csral0ud B OKpEMUX pojoBuInax g0 25 M. IlepeBaxHo
HErNIMOOKe 3ajsiraHHs BYIVIEHOCHUX HamapyBanb (Big 10 mo 150-200 m) mosBodisie
BUJI00yBaTU Oype BYriuulsl BIOAKpUTHM (Kap’epHUM) crocoOoMm. HaliOinmbpie Takux
ponosuil 'y KipoBorpancekiii (29), uinponerpoBebkit (19) ta YUepkacwkiit (5)
obnacTsx. 3a ocTaHHI POKU HOTro BUAOOYTOK nepedyBae B Mexax 4,0-4,5 MIH. T.
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Byrums Oaceliny 0e3 OpuUKeTyBaHHS HENpUIATHE I TPAHCHOPTYBaHHSA Ha
JaneKi BIJCTaHl, XapaKTEPU3YETbCS BHUCOKOK 30JBHICTIO, CIPUMCTICTIO Ta
BUKOPHUCTOBYETHCS 37€0UIBIIOTO A MicueBux notpe0d. [lpu 3actocyBaHH1 cydacHUX
TexHousiorid Oype Byruuia [IpuaHinmpoBChKOro OaceiiHy MOX»€ BUKOPUCTOBYBATHCH,
SK XIMIYHA CUPOBHUHA.

HadrtoBa npomuciioBicTs YKpaiHu XapaKTepHU3yeEThCS HU3LKUMU MOKa3HUKAMU.
Bona npencrasiena HadhTo00yBHOIO Ta HaTONEPEPOOHOIO TATY3SIMU.

Jominytouy posib 'y BumgoOytky Hadtu Biairpae JlHinmpoBcbko-JloHelbKka
npoBiHiis. Haitoinbmi pomosuma 3ocepemxeni B IlontaBebkiii, Cymchkii Ta
YepHiriebkiid o0nacTsax. Tyt BugoOyBaroTh 01u3bko 70% HadTu B YKpaiHi.

Hpyre micue - [Ipukapnarceka npoBiHilis (HaQpTOra3oBUI00yBH1 YIPaBIiHHS —
bopucnaBnadroras i1 Jonunonadroras). O0csaru BUIOOYTKY TYT HEBEIMKI 4epes
BUUEPIIHICTh 3amaciB, HEJAOCTATHI MAacIITabdW MOUIYKOBUX POOIT, BEJIUKY TIIIHOUHY
3aJISraHHs] TPOTHO3HUX 3amaciB HaTH.

[IpuyopHOMOpCHKO-A30BCbKa  MPOBIHIISA  oxomiwoe  [IpudopHOMOpPCHKY
3anaauHy, KepueHChbKy MPOTOKY, MIBHIYHO-3aX1IHY YACTUHY akBaTopii HopHOTro Ta
niBAeHHY A30BcbkOro MopiB. lleit palioH mepcnekTuBHUNA Ha HaQTOBUIOOYTOK:
OpI€HTOBHI 3anacu — 70 4-5 mupa. T HagTu. 3apa3 BunooyBaerbest 200 Tuc. T HadhTH
3 nokiaaiB “llItopmose” ta “Jlenndin” 3a yuactio kommanii “Shell”.

Buno6yra B VYkpaini HadTa Mae BIJHOCHO BHCOKY COOIBapTICTh uYepes
HEJIOCKOHAJI1 TEXHOJIOT1l BUJOOYTKY: BUAOOYTOK 1 HAUIPOTPEeCUBHIIIUM (POHTAHHUM
criocoOoM maiixke npunuHuBcs. [Ipu HeoOxigHux 40 MIIH. T cUpOi HAPTHU MIOPOKY HA
ChOTOJIHI BJIAcHUM BHUJIOOYTOK cTaHOBUTH 4-5 muH. T. ToMy VYkpaiHa € nocuTh
3HAYHUM IMIIOPTEPOM HapTH 1 HAPTOMPOIYKTIB.

Hadronepepobna MPOMUCIOBICTD Ykpainu MpECTABICHA cbOMa
HadTOnepepoOHMMU 3aBOIAMH, MEPEPOOHA MOTYKHICTh SKUX ckianae 80-90 MiH. T.
cupoi Haptum 1opoky. Ilepmi 3 Humx — JIbBiBChKO-/poroOuipkuii Ta
Hangipusacekuit  (Ilpukapnatts). HaykoBo-TexHIUHME — mporpec, MoOyJoBa
HaTOMpPOBOAIB Ta MOPCHKI  mepeBe3eHHs HapTu 3MiHWIM  reorpadiro
HaTonepepoOHOI rany3i. bynu mnoOymoBaHi HOBI 3aBoau y JIucuMyaHCBKY,
Kpemenuyui, Oneci, Xepconi, bepasHCbKy, skl 3apa3 € OCHOBHUMH LIEHTPAMH II1€1
rany3l B YkpaiHi. HemomikoM ramysi € 3actapiuli TEXHOJIOTIT Ta OOJaJHaHHS, IO
MPU3BOJIUTH 10 HenoBHOI nepepodku HadTu (50% mnopiBHsiHO 3 90% y pO3BUHEHUX

KpaiHax).
['a3oBa MPOMHCIOBICTh € JOCHTh MOJOJOK 1 TEPCIEKTUBHOI Taly33Io.
[Ipuponuuii ra3 — HaWOUIbII e(eKkTHBHA MalWBHA Ta XIMiyHa cupoBuHa. Ha

CHOTOIHIMIHIN JeHp BUI0OYBacThes 40 20 MIpA. M rasy, IO 3a[0BOIBHSE BIACHI
noTpebu B HhOMY Ha 20-25%. Bukopuctanss razy B 2 pa3u JEUIEBILIE MOPIBHSIHO 3
Ha(TOIO.

JHinpoBchko-JloHenbKkui HaQTOra30HOCHUU paiioH - 11e 94% BUI00YTKY razy
Kkpaini. OCHOBHI pPOJIOBHINIA MPUPOJHOTO Ta3zy pO3TalIOBaHl y XapKIiBChKIH,
CymMmcobkii, [TonTaBebkiil, J{HinponeTpoBebKii Ta YepHIriBCbKiM 001aCTAX.

108



Haii6inbuie 13 Hux — lllebennncrke (XapkiBcbka 00i1.), sike MicTUTh 80% ycix
3amaciB razy B YKpaiHi; HainpoxyktuBHime 3 1960p. — ['HiAMHIIBChKE
(YepHniriBcbka 001.).

Ha [IlIpukapnarceky HadTOrazoHocHy MpoBiHIi0 mnpunanae 3,1% ycboro
BUIOOYTKY razy B VYkpaiHi. ®axiBui BBaxamTh, 1o B [lpukapnarri MokHa
30UTBIIMTA BUAOOYTOK Ta3y, aje Juisl [bOro MOTPIOHO BIJTHOBUTH 3aHEA0aHi
CBEpMJIOBUHHU,  NOJIMIIUTH  SKICTh  MOLIYKOBO-PO3BINYBAJBHOTO  OYpIHHA,
3a0e3neunt  OypoBi opraHizaiii oOjnagHaHHSAM g OYpIHHS  CBEPAJIOBUH
3aBIVIMOIIKHU 5-7 TUC. M.

YkpaiHi mopidHo HOTPiOHO Maibke 85 MIpH. M’ rasy. [OJOBHHME pe3epBaMu
HapOIIyBaHHS Ta30BUI00YTKY B YKpaiHi € MOIIYKH MEPCIEKTUBHUX POJOBUII Ta
3aMpOBAJIKEHHS] HOBUX TEXHOJIOT'1H.

TopdoBa npoMHCIOBICTh y MaJWBHOMY OajaHCI BiAirpae W Temep HE3HAYHY
poJib. Pecypcu roprounx ciaHiliB B YKpaiHi He BUKOPUCTOBYIOThCS, 1 TOMY CJIaHIIEBa
MIPOMUCIIOBICTD BIACYTHSI.

OcnoBH1 popoBuiia Topdy 3ocepemxeni B Cymcekiid, YepHITIBCHKIMN,
Kuromupcebkiii, PiBHeHCHKIH Ta JIbBIBCHKIN 00J1aCTSIX.

Enextpoenepreruka € 6a30BOI0 rany33i0 HapOJIHOTOCHOIAPCHKOTO KOMIUIEKCY,
a BHUKOPHUCTaHHS €JIEKTPOCHEpPrii — pYIIIHHOI CWIOK HAayKOBO-TEXHIYHOTO
nporpecy. l'any3p BIUIMBae Ha TEPUTOPIAIbHY OpraHi3alil0 MPOJYKTHBHHUX CHII.
JlocTaTHS! KUTBKICTh €JIEKTPOCHEPrii Mae KOMILIEKCOPOPMYIOUE 3HAUEHHS 1 TPUTSATYE
10 ce0e MANPUEMCTBA Ta BUPOOHMIITBA, B SIKMX YAaCTKa €HEPTeTHUYHUX BUTPAT Yy
co01BapTOCTI TOTOBOi MPOJYKIli 3HAYHO OUIbIIA, MOPIBHAHO 3 TPATULIMHUMU
rajy3siMd MPOMHUCIOBOCTI. Y psi paiioniB Ykpainu (HonOac, [TpuaninpoB’s) BoHa
BH3HA4Ya€e BUPOOHMUUY CIIEIiai3allito, € OCHOBOIO (OpPMYBaHHSA TEPUTOPIATbHO-
BUPOOHUYUX KOMILIEKCIB.

Po3MmillieHHs €NEeKTPOEHEPTeTUKU 3aJeKUTh BiJl JBOX (DAaKTOpIB: HASIBHOCTI
MaJMBHO-CHEPIrEeTUYHUX PECYPCIB 1 CIIOKUBAYIB €JIEKTPOCHEPT1i.

VYci enekTpocTaHilii 3a eHepreTUYHUMHE PecypcaMu MOUISIOThCS Ha 4 BUAM:

— TEIUIOB1 €JIEKTPOCTAHIIII (TIPAIIOI0Th HA TBEPAOMY, PIAKOMY 1 ra30mnoioHOMY
MaJvBl);

— TiIpaBIlivyHi (BUKOPUCTOBYIOTh TAPOPECYPCH);

— aroMHI (K TAajJMBO BHUKOPUCTOBYIOTH 30araueHudl ypadn abo 1HIIl
pPaJl0aKTUBHI €JIEMEHTH);

— €JIEKTPOCTaHIIIi, [0 BUKOPUCTOBYIOTh HETPAAUIINHI JKEpena eHeprii (BiTep,
COHIIE).

[IpoBigHA pPOJb B EIEKTPOSHEPIreTHIl HAJEKUTh TEIJIOCIEKTPOCTAHIIAM —
JIPEC i TEC. Ix mons Bugo6yTKy-noHan 60% yciei enektpranoi eneprii. IlepeBaroro
TEC € BIIHOCHO BUIbHE PO3MIIICHHS, BABIYI JICIIEBIIA BAPTICTh KAMiTaIOBKJIACHb
nopiBHsHO 3 ['EC. Haiibinpma kinekicTh Benukux TemnoBux JIPEC y Jlon6aci:
Byrneripcbka, CrapobemriBebka, KypaxiBcbka, Cno’stHebka (JloHernpka 0011.) Ta
iHmi.  Hai6imemumu  JIPEC  Takoxxk €  KpuBopisbka-2, [IpugHinpoBcbka
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(IuninponerpoBcbka 001.), 3MmiiBchka (XapkiBchbka 001.), Bypmrtuncbka (IBaHO-
®pankiBcbka 0011.), 3anopizbka (3amnopizbka 00i1.), Jlaguxunceka (Binnuibka 00:1.),
Tpuninscka (KuiBcska 0011.), JJo6potBipchka (JIbBiBCbKa 00J1.) Ta 1HIII.

Jlenani Ginblmoro 3HaueHHs HaOyBalooTh Temoenekrpouentpani (TELL). Ix
Oylyt0Th MOOJU3Y CHOXKHBAYa, OCKUIBKU PaJilyC TPAHCIIOPTYBAHHS TeIla HEBEIIUKUN
(10-12 kM), npoTte Koe(dilIEHT KOPUCHOIO BUKOPUCTAHHS TEIUIa CTAHOBUTH Maiike
70%, Toxi sik Ha TEC — tinbku 30-35%. TEIL] o6irpiBatoTe moHaa 25 MIicT YKpainu.
Hait6inemni 3 Hux: KuiBcbki TEL-5 ta TEI[-6, Jlapaunbpka, XapkiBcbka TEILI-5,
Opnecbka, KpamaTopcbka Ta 1HIII.

ATOMHa eHepreTvka YKpaiHU MpeACTaBlIeHa TaKUMHU JIIOYMMH MOTYXKHUMH
aTOMHHMHU €JIEKTPOCTAHIIsIMU, SK 3amopi3bka, IliBaeHHOyKpaiHCchKa, PiBHEHCHKAa,
XmenbHulbka, YopHoOunbcbka. Ilig  THCKOM  TPOMajAChKOCTI  MPUIHMHEHO
oyniBauuTBo Kpumcekoi, Yurupuncebkoi, XapkiBcbkoi AEC Tta Onecbkoi aTOMHOL
TELI.

AEC opieHTOBaHI BHUHITKOBO Ha CIOXHKBadiB, OCOOJMBO Ha paloHH 3
oOMeXXeHUMHU pecypcamu mnaiuBa Ta eHeprii. Humu BupoOmserses Ot 35% yciei
€JIEKTPOEHEPT1i.

INppoenextpocranuii Ykpainm — KuiBcbka, KaniBcbka, Kpemenuyiibka,
Juinponzepxunceka, JHinporec, KaxoBcbka, JIHicTpoBcbka, Tepebne-Pinbka —
MasnoedekTuBHi (0co0auBo JIHICTPOBCHKOrO Kackaay) uepe3 3actapijie oOJagHaHHS
Ta piBHUHHUN xapaktep nonunu p. Juinpo. 'EC narote no 4,5% enexrpoeneprii
Vkpainu. Ycboro Ha Manux piukax jaie 55 riapoenekTpocraniiil. Hailoinbiun
e()eKTUBHI BOHU Ha T1PCHKUX pPIUKaX.

Paifonne 3HaueHHst MOXKyTh MaT coHsiuH1 (Kpum), BitpoBi (IToaimns, crenoBuii
Kpum), reorepmanshi (KapnaTtu) enekTpocTaHIii.

3a ocTaHHI POKM CyMapHa MOTYKHICTh €IEKTPOCTaHIIIi 3pocia 10 55 muH. kBT
TOJIMH, a UIOpIYHE BUPOOHUIITBO eyeKTpoeHeprii 3meHmuioch 3 300 mupa. kBt
ronud  go 150. Tloryxui JIEIl 3’ennytors eHepromepexi Ykpainu, Pocii.
Hali0inpliuM CroKMBadyeM €JIEKTPOEHEPTii € MpoMucioBicTh (65%), TpaHcmopt i
cuibcbke rocnoaapctBo (o 10%), iHi ramysi.

VY nanuit yac enekrtpoeHepretuka, sik 1 Becb [IEK Vkpainu, 3HaXoquTbes y
TIMOOKIHN KpH3I.

Ha cyyacHoMy erari €KOHOMIYHOTO PO3BUTKY roiioBHOIO mpobiemoro [1IEKy €
3aroCTPEHHs HEIJIATeX 1B 3a MajJuBO Ta €Heprito. TakoK MOripuIyloThCsl TIPHUYO-
reoJIOTiYHl yYMOBM BHAOOYTKY mnanuBa. He BHcTadae KOWITIB sl BiITBOPEHHS
OCHOBHUX BHUpPOOHHMYMX (POHAIB y Tramy3l. [, SIK HacliJIoK, MPOJIOBXKYETHCS CIaJl
BUPOOHUIITBA €HEPTOHOCIIB.

Cran 1 TexHiuHM# piBeHb Aitounx noryxHocted [IEKy B nmanmii yac crae
KPUTUYHUM. 3HOC 00s1alHaHHs fgocsrae noaekyau 10 80-90%!

BaxynuBuM 3aBIaHHAM NOAAIBIIOTO PO3BUTKY MaJIMBHOI Ta €HEPreTUYHOI
MPOMHUCIIOBOCTI B YyMOBaX CTAHOBJIEHHS 1 PO3BUTKY PHUHKOBUX BIJIHOCUH €
3M1MCHEHHS 3aXOJliB 3 OXOPOHH MPUPOAM 1 PalliIOHAIIBHOTO MPUPOJOKOPUCTYBAHHS.
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Ekonoriuna mojiTMka B JaHOMY KOMIUJIEKCI TOBUHHA CIPSMOBYBaTUCh Ha
HaBKOJIMINHIO npupoay. HuHi Ha ioro dactky mnpunagae Onu3bko 45% BUKUIIB
IIKIJIJTUBUX PEYOBUH B atMocdepy, Oubire 30% CTiuHOT BOJU 1 CTIIBKHU K TBEPAUX
B1IXOAIB BiJ YCIX 3a0pyAHIOBaYiB.

Ha nanomy etari BaXJIMBHUM € 3aBAaHHSI (OPMYBaHHSI MMaJMBHO-€HEPTrETUYHOIO
PUHKY, KOHTpOJIb HaJ SKUM 3J1ICHIOE JepxaBa 3a JOMOMOIOI0 IIHOBOI Ta
MOAATKOBOI TMOJITUKH, a TaKOX CTBOPEHHS KOHKYPEHTHOIO CEpe/lOBUIlA Ta
3aJIy4eHHs 1HBECTHUIIIH.

IlepeyeHb cCbLIOK:
1.I'opnenxo 1.O., Tapauryn JI.JI. Exonomiuni paitonn Ykpainu. — K., 2005. — 205 c.
2. JJoporyrmoB C.I., ®emopumeBa A.H. CTiiKICTh PO3BUTKY €KOJIOT0-€KOHOMIYHOTO
noteHuiany Ykpainu Ta ii perionis / / Ekonomika Ykpainu. - 2007. - Ne 7. - C. 17.

UCHOJIb30BAHUE '’EOTEPMAJIBHOM SHEPTUU 1151
OTOILIEHUS JO® KAPBEPA «(IIEHTPAJIBHBII» YAO
«TOKYYAEBCKHUM ®J1I0CO-JOJJOMUTHBIA KOMBUHAT»

Komeinos C./I., 3aBbsioBa E.JI.
JloHe1kuii HalMOHABHBIN TEXHUYECKUN YHUBEPCUTET

C yuemom 20pHO-2€0102UHeCKUX YCA08UL PACNOTIONCEHUS NPOMBIUIEHHOU NIOWAOKU
kapvepa «Lenmpanousitiy YAO  «/loxyyaesckuil  Paroco-00IOMUMHBIL  KOMOUHAMY
NPeoNoNHCeHO UCNONb308AHUE MENIOBbIX HACOCO8 MUNA «2PYHM-800a» Olsl nepesood
omonnenusi JJOD-1 ¢ y2onbHo20 Ha MeHee B8pPeOHblll C IKONOSUYECKOU MOUKU 3PeHus U
9KOHOMUYECKU 8bI20OHBIU CNOCOO OMONAEHUS C NOMOUWBIO MENLOBbIX MAULUH.

B nacrosiiee BpeMsi BOIIPOCaM UCMOJIb30BaHUS BO30OHOBIISEMbIX UCTOUHUKOB
SHEPrMHU  YHENSAETCS  CEPbE3HOE€  BHHUMAaHWE. OJTH  HWCTOYHUKU  DHEPruu
paccMaTpUBaIOTCS KaK CYIIECTBEHHOE JOTIOJHEHUE K TPAIUIIUOHHBIM.

B Hnamieit ctpane morpebnsiercs okono 20% Bcero MHpPOBOrO MPOU3BOJCTBA
MEPBUYHBIX JHEPrOPECypcoOB, OJIHAKO CEOECTOMMOCTh OPraHHYECKOTrO TOIUIMBA
pacTer, OOOCTPSIOTCS HKOJOTUYECKHEe MpoOJieMbl, CBSI3aHHBIE C 3arps3HEHHEM
OKpY’Karouiel cpelibl  TOIJIMBOUCIONB3YIONMMHU yCTaHOBKamMu. B cBsizm ¢
YKa3aHHBIMA TPOOJEeMaMH BO3MOXHOCTH HCIOJIb30BAHUSI SKOJOTHMUYECKH YHCTOU
MOBCEMECTHO JOCTYMHOM BO300OHOBIISIEMON SHEPrUU COJIHEUHOTO W3JIYUYEHUS,
TEIUTIOHACOCHBIX YCTAaHOBOK MPUBJIEKAIOT BCe OOJbIIee BHUMaHKE. B COOTBETCTBUH C
MPOTHO3aMHU YK€ B TeueHue Ommkaimux 15-20 jgeT BO300HOBIISIEMbIE MCTOYHUKHU
SHEPIUM JIOJHKHBI 3aHSATh 3aMETHOE MECTO B MHUPOBOM SHEpPreTUYEcKoM OalnaHce,
oOecrieurBas 3aMEIlEHHE HCIOJB3YIOMMXCS 3alacoB OPraHUYECKOrOo TOIUIMBA U
AKOJIOTUYECKOE 03I0POBICHHUE OKPYKAIOIIEH CPEIBL.

Pa3BuTHe TEMJIOHACOCHBIX YCTAHOBOK MPOUCXOAUT B HACTOAIIEE BpeMs
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CTPEMUTENbHO. TEIMIOHACOCHBIE CHUCTEMBbI TEIUIOCHAOXKEHUSI TEPCIEKTUBHBI B
KQueCTBE SKOJIOTMYECKU YHCTBIX U IHEPTOd(DPEKTUBHBIX TEMIOUCTOUHUKOB JIJIsi
JNEUEHTPATN30BAHHBIX MOTpeOuTenaed TermaoBod »Hepruu. OHHU HCHOJB3YIOT B
Ka4eCTBE MCTOYHHKA — HU3ZKONOTCHUUAIBHYIO DSHEPTUIO: TEIUIOTY TPYHTa,
TPYHTOBBIX BOJ, 0OpaTHYIO BOAY CUCTEM L[EHTPAIM30BAHHOIO TerjocHaO)eHus [1].
Nmeetcst MHOTO BO3MOXKHOCTEM MX 3(P(EKTUBHOTO MPUMEHEHHSI, B OCHOBHOM IS
YAaCTUYHOW 3aMEHBbl KOTEJBHBIX HAa OpPraHM4YeCKOM TOIUIMBE, a TaKke ¢
UCIIOJIb30BaHUEM COPOCHOTO TEIIa, TEOTEPMAIbHOTO WJIM COJTHEYHOTO TEIlIa.

YAO «JloxyuaeBckuil (pyiroco-a0I0MUTHBIA KOMOUHATY» - OJIHO U3 KPYMHEHIINX
TOPHO-O0OTaTUTENBHBIX MOPENNpUATHN YKpauHbl 1O J00blYe U 00paboTKe
(IIOCOBBIX HM3BECTHSAKOB M JOJIOMHUTOB, a TaKXKe - MO IPOU3BOJCTBY JOJIOMHUTA
000X KEHHOTO MeTayuryprudeckoro. Cpelu TOpHO-000raTUTENbHBIX MPEANPUITUN
YAO «/loxyuaeBckuil (PJIHOCO-TOTOMUTHBI KOMOMHAT» MPEIOCTABISIET CAMBIM
IIUPOKUHN BBIOOP BUAOB MPOU3BEACHHON MPOIYKIMH, O1aroaaps 4emy OTrpyKaeT ee
NPEANPUITUAM  METALTYPTUYECKOM,  CaxapHOM,  CTEKOJbHOW, XHMHUYECKOU
MIPOMBIIUIEHHOCTH, CTPOUTEIBHBIM U IEMEHTHBIM MPEANPUATHSIM.

YAO «JloxydaeBckuii (HIHOCO-TOJIOMUTHBIM KOMOHMHAT» - KpPYIHOE TOPHO-
o0oraTuUTeIbHOE NPEANPUITHE MO JA00bIYEe U TMPOU3BOJACTBY M3BECTHAKOB U
JOJIOMUTOB JIJII METAJTYPTrHU€CKON MPOMBIIILIEHHOCTH.

O6beM mpousBojicTBa ToBapHOW mpoaykuuu 3a 2004-i rox coctaBuil 7 MIIH.
643 TBIC.TOHH B T'OJl, B TOM YHCJIE JUISI HYkJ METAJUTyPru4eCcKOi MPOMBIIIIEHHOCTH 5
MiH. 829 teic.ToHH. [Ipoaykuus koMOuHata oTrpyxaercs 6onee 200 motpeOuTensm,
B TOM YHCJIE METAJUIyprHUYE€CKHM 3aBoJaM YKpauHbl: JloHenkomy, MakeeBckoMy,
Mapuynonsckum  Mnprua w A3zoBcranmb, 3anopoxkckomy, EHakneBckomy,
JlHenponeTpoBCKOMY U Jp., a TAK)KE CTPOUTEIBHBIM OpPraHU3alMsAM, PEANPUATHIM
caxapHOW, XMMUYECKOW, CTEKOJIbHON M IEMEHTHOM HpombliiieHHOCcTH. KoMOuHat
pa3pabatbiBaer EneHoBckoe u CTBUIBCKOE MECTOPOXKICHHUS U3BECTHAKOB W
JIOJIOMUTOB 4eThIpbMs Kapbepamu: "LlenTpanbnsiil”, "JlomomutHeiin", "BocTtounsii”
u "Creuibckuit”". IlepepaboTka MOJIE3HOTO HMCKOMAEMOTO OCYIIECTBISETCS Ha
IpoOmIbHO-000TaTuTeNbHBIX (padbpukax: JOD-1, HOD-2, HJOD-3, HUKINYHO-
notouHoi texHonoruueckoi nunuu (LIIITJI) na xapeepe "LleHTpanbHblid" U 11EXOM
oOxura nonomuta. KpoMe TOro mmeercss KOMIUIEKC BCIOMOTATENIbHBIX ILIEXOB U
ciyx6. Ha xoMOuHaTe HMMEIOTCS HWHXKEHEpPHbIE CeTU Juisi oOecredyeHusi Bcex
MPOU3BOJICTBEHHBIX U BCIOMOTATENIbHBIX OOBEKTOB BJIEKTPOIHEPruei, BOJOM,
TerioM, ra3oM. OOBEKTHl KOMOWHATa paCHOJIOKEHbl Ha 3€MEIbHOM OTBOJE
IUI0IIaIbI0 3,2 THIC.TA.

Lenpto paboTtsl siBisieTcst nepeBos otoruieHus JJO®D-1 ¢ yroapHOro Ha MeHee
BPEIHBII C JKOJOTMYECKOM TOYKH 3PEHUS] M SKOHOMHUYECKH BBITOJHBIN Croco0
OTOIUICHUS C MOMOIIBIO TEMJIOBBIX HACOCOB.

[IpyuMeHeHnEe TEIJIOBBIX HACOCOB TpeOyeT 3arpaT SHEPrud Ha NPUBOL U
JOTIOJTHUTEIIbHBIX VCTOYHHUKOB TEeIIa. OO611e10CTYITHBIM VCTOYHUKOM
HU3KOMOTEHIIMAIbHOW TEIJIOTHI SIBJIAETCS aTMOC(HEPHBI BO3yX, KOTOPBIA IIMPOKO
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UCIIONB3YIOT IS MajbIX TEIJIOHACOCHBIX YCTAaHOBOK. OJHaKO HM3KHE 3HAYCHUS
TEeMIEePaTyphbl BO3AyXa, TEINIOEMKOCTH U KO3 PUIIMEHTA TEIIO0TIa4u HE MO3BOJISIET
JOCTUYbh MPHEMJIEMBIX T[OKa3aTeliel »HepreTudeckoil 3(P(HEeKTUBHOCTH KPYIHBIX
YCTAHOBOK, B YAaCTHOCTH TEIUIOHACOCHBIX CTAHIMM, K HCHApPUTEISIM KOTOPBIX
TpeOyeTcsl MOABOAUTH OOJIbIIINE TEIIOBBIEC TIOTOKH.

Y4uThiBass TOPHO-T€OJOTMUECKHE YCIOBHS PACIOJI0XKEHUS MPOMBIIIJIEHHON
IJIOIIA/IKU, IPOEKTOM MPEyCMaTPUBAETCS UCIIOIB30BaHUE TEIIOBBIX HACOCOB THUIIA
IPYHT- BOJA.

TeopeTnyeckas OCHOBa TEIJIOBOTO HAacoca — 3TO TEPMOJIUHAMUYECKHUE ITUKIIBI —
KpPYTOBBI€ MPOLIECCHl B TEPMOJIMHAMUKE, T.€. TAKUE MPOIIECCHI, B KOTOPHIX HAYaJIbHBIC
M KOHEYHBIC MapaMeTpbl, OMPEICIAIONIME COCTOSHHE pabodero Teina (IaBieHUE,
00bEM, TemIleparypa, SHTpomus) coBmagarT [2]. TepMoaMHAMHYECKHE ITHKJIIBI
HCTIONIB3YIOTCS B TEIUIOBBIX MaIllMHAX JJIs MpPEBpaIlCHHUS TEIJIOBOW JHEPIHUU B
MEXaHUUYECKYyl0 palboTy, a Takke sl OXJIaKJCHUs/HarpeBa MpPH MCIOJb30BAHUU
obparHoro 1ukia. TemmoBas MalIMHA COCTOMT M3 pabodero Tena, KOTOpoe H
MPOXOJUT ITUKJ HarpeBaTeliss M XOJOJWJIbHHUKA (C TOMOIIBIO KOTOPBIX MEHSETCS
COCTOSIHUE pabouero Tena).

Puc. 1.1 — Cxema KOHTYPOB TeIJIOBOI'0 HAacoca

TerutoBolt HAacoC COCTOMT W3 TPEX KOHTYPOB: TaK HA3bIBAEMOTO 3E€MIISTHOTO
(rpyHTOBasi BOJa W3 CKBaXMH), BHYTPEHHETO W OTONMUTEIBHOTO. B 3eMisHOM
KOHTYpE€ MPOUCXOIUT OTOOp Teria, KOTOPOE BHYTPEHHUN KOHTYpP «IIEPEKAYHBACTY,
mpeBpaias ero Ha mojadye B OTOMUTEIHLHOM KOHTYpE B TEMIEpaTypy B TOTOK C
temmneparypoit 55-65 °C ¢ nomoiibio pabodero tena (XJialareHra).

Kpome Toro, BO BHYTpEHHEM KOHTYPE UMEETC:

- TEPMOPETYJIATOP, SBJISIONTUICS YIIPABIISIONIAM YCTPOUCTBOM;

-  XJAJareHT, IHUPKYIUPYIIHA B cuUcTeMe (Ta3 ¢  ONpeaeICHHBIMA
(U3UYECKUMU XapaKTEPUCTUKAMU).
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Puc 2.2 — Cxema TemsioBoro Hacoca: 1 — koHaeHcarop; 2 — 1poccesibHbIH
BEHTHWJIb; 3 — HCHIAPUTEJIb; 4 — KOMIIpeccop.

XJagareHT TOJA JaBJIGHHMEM uepe3 JIPOCCENIbHBIM BEHTWIb IOCTYIAeT B
UCIIApUTENb, TNI€ 32 CYET PE3KOr0 YMEHBIIEHUS JTaBICHUS MPOUCXOAUT UCIApPEHHUE.
[Ipu »TOM XJagareHT OTHUMAaET TEIJI0O Y BHYTPEHHHUX CTEHOK HCHapuTess, a
UCIIApUTENb, B CBOIO OYepe/lb, OTOMPAET TEIUIO Y 3€MJISTHOTO KOHTYpa, 3a CUET Yero
MIPOUCXOAUT €0 MOCTOSTHHOE OXJIaxkieHrue. Kommpeccop 3acacblBaeT U3 UCIApUTENS
XJIaJIar€HT, CXKUMaeT €ro, 3a Ccu€T 4Yero TeMmIlieparypa XjaJareHTa MOBBIIACTCS U
BBITAJIKUBAET B KOHJeHcaTop. Kpome Toro, B KOHIEHCATOpE HArPEThIM B pe3yabTare
cKaTusl XJaJareHT oTAaéT MOJydeHHOe Terio (Temmnepatypa nopsaka 85-125 °C) B
OTOIUTENIbHBIA KOHTYP U OKOHYATEIbHO MEPEXOAUT B XuAKoe cocTosiHue. [Iponece
MOBTOPsieTCA BHOBB. [Ipu qoCcTHKEHNN HEOOXOIUMOM TeMIIEpaTypbl TEPMOPETYISATOP
Pa3MBIKAET IEKTPUUYECKYIO 1IETb, K KOMIIpecCcop ocTaHaBluBaeTcs. [Ipu moHmwkeHuu
TEMIEpPaTypbl B OTOMNUTEIBHOM KOHTYpE TEPMOPETYJIATOpP BHOBb BKIIOYAET
KoMIpeccop. XJIaJareHT B TEIJIOBBIX Hacocax coBepiaeT oopatHbiid nukia Kapho.

B pabote npejaraercs MCMoab30BaTh TEIJIOBOM HACOCA TUIMA «TPYHT —BOJAN.
['pyHT — 3TO, MOXkanyil, HanboJee YHUBEPCAIbHBIM HCTOUHHK PACCESHHOrO TeIa.
OH aKKyMyJUpYeT COJIHEUHYIO SHEPrUI0 U MOJOTPEBACTCS H3HYTPU OT 3€MHOTO
anpa. Ilpu >ToM OH Bcerja «ImojJ HOTamMu» M CIOCOOEH OTJaBaTh TEIJIO BHE
3aBUCUMOCTH OT TIOTOJbl, Belb Ha IIyOuHe 5-7 M TeMmIeparypa MPaKTHUYECKU
MOCTOSIHHA B T€UEHHE BCETO roja.

HeoOxonumast sHeprusi coOupaeTcs TEIUIOOOMEHHHUKOM, 3arilyOJICHHBIM B
3eMJII0, U aKKyMYJHUPYETCS B HOCUTENE, KOTOPBIM 3aTeM HACOCOM IOJAeTCs B
MCIIapuTeNb U BO3BpaIllaeTcsl 00OpaTHO 32 HOBOM mopuuelt temia. B kauecTBe Takoro
MEePEHOCYMKA SHEPTUHU UCTIOIB3YIOT BOJY WJIM HE3aMeP3arollyI0 KHIKOCTh Ha OCHOBE
STUICHTJIUKOJISI WIIH TPOMUIICHTTUKOJIS.

CyuiecTByer JBa TUIMA KOJUIEKTOPOB: TPYHTOBBIN KOJUIEKTOP ¥ TPYHTOBBIN 30H]I.
Br100p 3aBUCHUT OT OCOOEHHOCTEM KaXKJ0r0 y4acTKa, €ro IUIOLIa 1, T€OJIOTUH U T.1.
['pyHTOBBIN KOMIEKTOP (FOPU30HTAIBHBIN) MPENICTABISIET COOOM MIMHHYIO TpPyoOy,
TOPU3OHTAIBHO YJI0KEHHYIO MOJI CIOEM TpyHTa. [ pyHTOBBIE 30H[IbI (BEpTUKAIbHBIC
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KOJUJIEKTOPBI) — 3TO CUCTEMBI JJIMHHBIX TPYO, OMYCKAEMBIX B TNIYOOKYIO CKBAXKHUHY
(50-150 m). 3aech HYKHO COBCEM HEMHOTO 3€MJIU, 3aTO TPEOYIOTCS JOPOTOCTOSIINE
OypuJIbHBIE PaOOTHI.

B cooTBeTCTBUM C TOpPHO-TEOJOTHUYECKUMH YCIOBHSIMH Ha Kapbepe
«lleHTpanbHbIil»  mpejaraeTcss  HUCHOJB30BAHHE TPYHTOBBIX  30HIOB.  OJTO
oOyciaBIuBaeTCsA TEM, UTO PAJIOM C Kaphepom mpoTekaeT peka Cyxas BomHoBaxa,
COOTBETCTBEHHO MPOUCXOAUT JOBOJBHO TaKW OOJIBIIONW MPUTOK BOABI B Kapbep, a
uMeHHo B cpeaHeM 1600 m3/dac. B cBsi3u ¢ 3TUM MPEIIOKEHO MNPOOYPUTH
JIpEHaKHbIE CKBOXXUHBI MEXAy OOpTOM Kapbhepa M PEKOH, TEM CaMbIM HE TOJBKO
UCIIOIb30BaTh BOAY JUIsl TEIJIOBOIO HACOCA, YTO BBITOJHO C SKOJOTMUYECKON TOUYKH
3peHHsl, HO U YMEHBIIHUTh MPUTOK BOJIBI B Kaphep, UYTO C IKOHOMHUYECKON TOUYKH
3peHHUsI BBITOJIHO, TaK Kak OyAeT MPOU3BOJUTHCS MEHBIIE 3aTPAT HA OTKAYKY BOJIBI.

[IpeumymiecTBa HMCMNONAB30BAaHUS OTOMMUTENBHBIX CUCTEM Ha 0asze
TEIJIOBBIX HACOCOB:

- BbICOKasT A(PEKTUBHOCTh MNpPeoOpa3OBaHUs JIICKTPOIHEPTUU IO
CPaBHEHHMIO C 3JIEKTPOHArPEeBATEIbHBIMU IPUOOPaMU;

- AKOJIOTUYECKHU YUCTasl TEXHOJIOTHUS;

- OTCYTCTBHE BBIODOCOB B aTMocepy BpEeIHbIX BEIIECTB U
YTJIEKUCIIOTHL;

- UCIIOIb30BaHUE 030HO0E30MacHOro Buaa (hpeoHa;

- HaJIe)KHasE aBTOMaTUYecKas padoTa yCTaHOBKH, He Tpelyroias
MOCTOSTHHOTO MPUCYTCTBHSI YEJIOBEKA;

- MUHHMMAaJIbHBIE SKCIUTyaTal[MOHHBIE pacXoAbl IO CPABHEHUIO C
JIPYTUMU OTOMUTEIbHBIMU CUCTEMAMHU;

- JUTUTEIBHBIN CPOK CIIY>KObI 0€3 KamuTaIbHOTO PEMOHTA;

- MaJible TabapuThl U BEC;

- B KAyeCcTBE  MCTOYHMKA  HHU3KOMOTCHIMATBHOW  TEIJIOTHI
MCII0JIb30BaThCS BOJIA.

Kenanue noaeit KUTh B KOMMDOPTHBIX YCIOBUSX U MOJb30BaTHCA BCEMHU
OjlaraMy  LIMBWJIM3AIMU  HEYAEPKUMO  pacTer, Kak U  CTOMMOCTH
ASHEProHOCUTENEH, O0ECIEeUUBAOIINX 3TH MOTPEOHOCTH, MOCKOJBKY 3aIachl
TPAAUIMOHHOTO TOIUIMBAa — He(TH, raza, yris, APEBECUHbl — HCTOLIAIOTCS.
Kpome Toro, mnorpebieHue MOPUPOAHBIX PECYPCOB B HEOIPAHUYECHHBIX
KOJIMYECTBaX (KaK 3TO MPOUCXOAUT celyac) rpo3UT YEJIOBEUYECTBY I100aNbHOM
sKkojoruueckot — karactpodoit. I[lo  3Tol  mpuYMHE  HMCHOJB30BAHUE
HU3KOMOTEHIIMAIbHOW SHEPTUU: TIOYBBI, BOJIbI, BO3/lyXa — 3TO OJUH U3 HanboJiee
3¢ PEeKTUBHBIX CIOCOOOB CHU3UTHh YPOBEHb TEIIOBOT'O 3arpsi3HEHUS IUIAHETHI U
NpeAoCcTaBUTh A(PPEKTUBHYIO SKOHOMUYHYIO aJIbTEPHATUBY TPAJULUOHHBIM
CUCTEMaM >KH3HeoOecleueHusl. JKOJOTHUYecKUil 3PQPEeKT OT MpeIoKEeHHOTO
cnoco0a HCHOJIb30BAaHUSI TE€OTEPMAJbHOW SHEPrUM  COCTOMT U3  JIBYX
COCTABJISIIOIINX, BO-MEPBBIX COKPALIAETCAd pPacXOJ0BaHHWE HEBOCIOJIHUMBIX
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AHEPIreTUYECKUX PECYPCOB, TAKUX KaK YroJib, IPUPOIHBIN ra3, Ma3yT U T.I., BO-
BTOPBIX CHIIKAETCS 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.
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COBEPIIEHCTBOBAHME TEXHOJIOI'MX U3BJEYEHUA TEIIJIA
HEJP B YCJIOBUAX TOHBACCA

MIunuka A.C, Ckpuneunkas 1.B., 3aBpsiioBa E.JL.
JloHe1kui HallMOHAJBHBIN TEXHUYECKUN YHUBEPCUTET

IIpeonoswcen cnocob uzeneuenus menia Heop 8 yciosusax J{onbacca, 8 Komopom 3a cuem
pazmewjenus epyHmogo20 KOJNeKMopa 6HYMpPU Clos CMecu, MenionposoOHOCHb KOMOpPOl
svlule, ueM mMenionpo8OOHOCMb 2pPYHMA, obecneuueaemcs yeenuveHue Kodppuyuenma
Menionpo8OOHOCIU  eMewaroujeli  KOJLIeKmop  cpedvbl, Ymo NO360JAem  YEeaudums
appexmusnocms nepedauu menia MenIOHOCUMENIO, 6 pe3yabmame 4Ye20 Npouzoudem
COKpawjenue KAnumMaibHblX 3ampam HA peanusayuio Ccnocooa u3-3a  yMeHbUleHUs
NPOMANCEHHOCIU MPYOONPOB00A U 00BEMA BLIHUMAEMOU NOYBHL.

3aBUCUMOCTh YKPAWHCKOW SKOHOMHUKH OT HMMIIOPTHBIX 3HEPropecypcoB
3aCTaBJISIET UCKATh BCE HOBBIEC MYTH CHUXEHUS 3aTpaT Ha OTOILUICHUE 3UMOU U
KOHJAUIMOHUPOBAHHUE JIETOM. B 3TOM CBSI3M 3HAYUTEIBHBIA HMHTEpEC
MpeACTaBisieT UHHOBAIMOHHAS TEXHOJIOTHsI, OCHOBAaHHAs HA UCIOJIb30BAHUM TaK
Ha3bIBA€MbIX TETUIOBBIX HACOCOB. [{aHHAsI TEXHOJOTHS MTPUBJIIEKATEIbHA XOTS OBl
C TOW TOYKHU 3PEHHUsI, UTO JJI BHIPAOOTKM OJHOTO M TOTO K€ KOJUYECTBA TEIlia
TEIJIOBOM Hacoc MoTpediisieT B 2,5...4,5 3JEKTPUUYECKON SHEPTHUH MEHBIIE YeM
000 APYTroil 3JIeKTPUUECKUN HarpeBaTeIbHbIN nprbdop.

[IpuBnekaTeabHBIM SIBISIETCA TaKKe TOT (PaKT, 4TO B JIaHHBI MOMEHT B
VYKkpanHe UMEeT MECTO HEKOTOpPbIM HM30BITOK 3JIeKTpudeckou sHepruu. Kpome
TOr0,  WCHOJIb30BAaHWE  TEIUIOBBIX  HACOCOB  JUIi  OTOIUIEHHS U
KOHJIUIMOHUPOBAHUSI  MPEUMYIIECTBEHHO B  HOYHOE BpEeMS  MO3BOJHUT
CYILIECTBEHHO Pa3rPy3UTh AJIECKTPUUECKUE CETHU U €IlI€ CUIIbHEE CHU3UTD 3aTPAThI
Ha ororieHue (B VYkpauHe "HOuHOU" Tapud SIEKTPUUYECKONM HHEPrUu

3HAYUTEJBbHO HIDKE "MHEBHOTO").
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Jna JlonOacca, B KOTOPOM OTCYTCTBYIOT HEINIyOOKO pPACIOJIOKEHHbBIE
BBICOKOTIOTEHITHAIILHBIE TEPMAJIbHBIE PECYPChI, TEPCIICKTUBHBIM  SIBIISICTCS
HCIIOJIb30BAaHNUE HHU3KOMOTCHIIMAIBHON TE€OTEPMAIBHONW JHEPTHU C TIOMOIIIBIO
TEIJIOBOTO HACOCA, MIPUHIIUI JACHCTBUS KOTOPOTO 3aKIIOYAETCS B TOM, YTO JIS
oborpeBa HEKOTOPOro 00beMa 3aHUS U3 ropa3ao O0JbIIero o0beMa OCHOBAHUS
3a0MpaeTcss HU3KOMOTEHIINAIBLHOE TETUIO TIOCPECTBOM TPYHTOBOTO KOJIJIEKTOPA,
B KOTOpoM Iupkynaupyer paccon (puc.l.l) [1]. Temmonocutens (paccon)
nepeaeT TeIi0 HeNp XJIAJareHTy B TEIUIOBOW MalllWHe, 3aTeM XJIaJarcHT
HarpeBaeTcs B Mpoliecce ero cxkatus U (pa3oBoro mepexoja (T.e. KOHICHCAIIUH )
B TEIJIOBOW MaIlIMHE, TEIUIOTA XJIaJareHTa mepeaacTcsl B TOMEIICHIE.

OcHoBHast mpoOJieMa HWCIOIH30BAHUS TETUIOBBIX HACOCOB B KadeCTBE
OTONMUTENbHOTO Tmpubopa U (WIM) YCTPOWCTBA M1 KOHJIUIIMOHUPOBAHUS
BO3/lyXa - HEOOXOJIMMOCTh BBIMIOJIHEHUSI OOJBIINX OOBEMOB 3EMIISTHBIX padoT
JUTSE TIPOKJIAJIKM TPYHTOBBIX KOJIJIEKTOPOB M KaK CIICJICTBHE - OTHOCHTEIIbHAS

JOPOTOBH3HA YKA3aHHOW OTONMUTEIBHOU CUCTEMBI.

t:-
t=+7 |H
R N
3
PI/IC. 1.1 - I/ICHOHL3OB3HI/IC FOpI/I3OHTaJILHOFO KOJI.]]CKTOpa OJIA

oborpeBa (cxema): 1 — obOorpeBaeMoe 3daHue; 2 — TEIUIOBas MallWHA; 3 —
TOPU3OHTANILHBIN KOJUIEKTOP; 4 — 000rpeBaTenbHbIN MPUOOp (MCIIapUTEND).

["'opu30oHTaNBHBIN TPYHTOBOM KOJIEKTOP MOAXOIUT OCOOEHHO JIsl IOMOB
C JIOCTaTOYHO OOJIBIIOW TUIOMIAJBI0 ydacTKa 3eMiau. Ero Hemb3si 3acTpanBaTh
(HampuMmep, rapax WiM Teppaca) , MOBEPXHOCTb HaJl 3€MJISTHBIM KOJUIEKTOPOM
HEJIb3s 3aKyIMOpHUBaTh (HaAmpUMEp , MOKPbIBaTh TPOTyapHOU MmiuTko#l ). Kpome
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TOro, mepeaada TeIja HeAp TEIUIOHOCUTENI0, LUPKYJIUPYIoleM B TpyOax,
3aBUCUT OT KOA(PUIMEHTa TEMIONPOBOJHOCTU TPYHTA, KOTOPBIM B CBOIO
ouepe/lb 3aBUCUT OT €r0 CBOMCTB: U€M BBIIIE BIAXKHOCTh, TEM OH BBINIE. DTO
00CTOATENCTBO B 3aCYNUIMBBIX PETHMOHAX WM MPU TUAPOU3OJIUPYIOIMIHUX
CBOMCTBaX MOYBBI MOXET MPUBECTH K CHUXKEHUIO A(PPEKTUBHOCTU PabOTHI
CUCTEMBbI TEIJIOCHAOKEHUSI.

Tak aHanu3 TeMOEpaTypHOTO pPEXHWMa Ha JHEBHOW IMOBEPXHOCTH U B
rNIyOMHE TPYHTOBOM TOJIIM [OKa3aj, YTO MHUHUMAaJbHas TIyOWMHA 3aKIajKu
kojuiektopa B r. Jlonemnke cocrasiser (H, m) 1,4 m (rpanuna mpomep3aHus
rpyHTa HaXoAUTCS Ha TiyouHe 1,2 M), a onTuManbHas ri1yOuWHA 3akiIajgku - 3,2
M. Ha »aT1oifi rnyOuHe TeMiepatypa NPUHHUMAET CTPOTO TMOJIOKUTEIbHbIC
3HA4YEeHUS, aMIUIUTY/Ia CPETHET0I0BBIX KOJIEOaHU TeMIiepaTyp MEHbIIe, YeM Ha
riyoune 1,4 M u cocrasisier ot 80C B mapre 10 18 oC B aBrycre. Bmemaromue
nopoasl Ha Tnyomne H = 3,2 M mpenactraBieHbl MECYHAHUKOM CO CPEIHUM
KO3(ppUIIMEeHTOM TemIoNpoBOAHOCTH ABI = 3,4 BT / (M rpax), ux temmneparypa
Ha rinyoune 3,2 M cocrtaBiuger 12,5 oC, cpenHerojgoBas TeMmIiieparypa Ha
noeepxHoctH coctasiser 10,1 oC .

Pa3nuna temmepaTyp Ha BXoJle M BhIXoje Koiuiekropa AT, kotopas
HEeoOXoauMa Jisl OompejesieHus: OOIero KOJMYeCcTBa IMOJYy4YeHHOro Teruia, B
pacyeTax sl TPYHTOBBIX KOJUIEKTOPOB OOBIYHO MpuHUMaeTcsi paBHoil 3 °C.
VY nenpHOE TEMIOChEM TaKOTO KOJIEKTOpa ONPEAEssuId o popmye:

q=A-AT Br/wm.

115 mecyanuka - q = 10,2 Bt/ m.

Tennonorpe6HOCTh KOTTEM KA Tomaaso 120 ... 240 M2 (B 3aBUCUMOCTHU
oT Temousoisuun) - 12 kBT , Temmeparypa BoAbl B CUCTEME OTOIUICHUS
noikHa ObITh 35 °C; MuHUMAanbHas TeMiieparypa Terionocurens - 7 © C. Jlns
oborpeBa 37aHHUS MOXET OBITH HCHOJB30BaH TeroBod Hacoc WPS 140-1
(Buderus) wmommnocthio 14,5 kBt (Onmxailmuil OoNbIIMK  TUIIOpa3MeEp),
pacxonyeMoi Ha HarpeB (¢peona 3,22 kBt. TemnoBas MOLIHOCTh , OJydaeMast
OT HU3KOIMOTEHIHAIbHOrO ucTouHuka (TpyHT) (Qo, KBT) paccunThiBaeTCs Kak
pa3HUIA MOJHON MOIIHOCTH TerioBoro Hacoca (Qwp, kBT) u anextpuueckoit
MOIIIHOCTH, pacxoayemoil Ha HarpeB ¢peona (P, kBT):

Qo=Qwp-P,xBr.
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Cymmaphnyto jyinHy Tpyo kosuiektopa (L, M) u oOuryto miomaas yyacTka
pa3menieHus (A, M2) pacCUMTBHIBAIM MO PopMysiaM :

L=Qo/q,(m);

A=Le+da,(M2),

rae q - yaenbHsiid (c 1 M TpyOBl ) TemnocheM; da - paccTosiHue MEXIy
Tpybamu (1ar yknaaku - He mesee 0,7 ... 0,8 m).

Takum  oOpa3om, TpU  UCHOJB30BAHMU  HW3BECTHOTO  crocola
WCIIOIB30BaHUSl TEOTEPMAIBHON JHEPrUu ISl TEIJIOCHAOXKEHUS! KOTTEIKa
miomansio  120...140 M2 HeoOxoamMmasl TEIJIOBash MOIIHOCTh KOJIJIEKTOpa
COCTABHUT:

Qo=14,5-3,22=11,28 xBT;

CyMMapHas JyIuHa Tpyo -

L=Qo/q=11,28/0,0102=1106 m.

[Ipu mare yxmanku 0,75 M HeoOxo1uMas TJIOIIA/Ib YYacTKa paBHa :

A=11100,75 =833 m2.

CxeMa pacnoyioxkeHust TpyO B TaKOM KOJUIEKTOPE MOXET cocTaBisTh 10
KOJICH UIMHOM 1o 111mMm.

VYyenbiMu J[OHENIKOrO HAIMOHAIBHOIO TEXHUYECKOTO YHHBEPCUTETA
MNpEJIOKEH CIMOCO0 W3BJICYEHUs Terula HeAp, MNO3BOJSIOMMM 3a cuer
yBenuueHuss K03 UIIMEeHTa TEeIIONPOBOJIHOCTH BMENIAIONIETO KOJUIEKTOP
IrpyHTa MWHTEHCUPUIMPOBATh IMpOIlECC TEIIOCheMa, a, CIeJ0BATEIbHO,
YMEHBIIUTh JJIMHY TPYHTOBOTO KOJUJIEKTOpa H IUIOMIAJb Yy4yacTKa UM
3aHMMAaeMOro.

VYkianky TpyO TPyHTOBOTO KOJUIEKTOpPA MPU 3TOM OCYIIECTBIISIIOT BHYTPb
CJIOSI CMECH, TEIUIONPOBOJAHOCTh KOTOPOM BBIIIE, YE€M TEIJIONPOBOJIHOCTh
MOYBBI, WU TOJIIMHA CJIOSA KOTOpPOM cocTaBisieT 3-5 JHUaMEeTpPOB TPYOHI

TPYHTOBOTO KoJiekTopa (puc. 1.2).
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t=-4

t=420 4

t=+20

Puc. 1.2 - IIpeasiaraemslii ¢cnocod MCnoJaIb30BAHUA TOPU30HTAJIBHOIO
KOJUIEKTOpA Uisl o0orpeBa (cxema): 1 — oborpeBaemoe 3/1anue; 2 — TEIIOBas
MaIlliHA; 3 — TOPU3OHTAIIBHBINA KOJUIEKTOP; 4 — 000rpeBaTeIbHbIN TPUOOP

(ucnapurtens); 5 — cI0#l TEIIONPOBOIHON CMECH.

B kauecTBe TemiompoBOJHOM cMecH Oblla BhIOpaHa riauHO-TpaduTOoBas
cMech c¢ conepkanueMm rpadura 50 % Bec. M3-3a CBOMX HMCKIIOYHTEIBHBIX

TETJIONPOBOIHBIX CBOMCTB [2] M OTHOCUTENILHOW HU3KOM cTouMocTH (Tadm. 1.1).

Tabmuma 1.1 - 3aBucuMocTtb K03 UIIEHTA TEIIONPOBOIHOCTH TIIUHO-
rpauUTHBIN CMECH OT MPOIIEHTHOIO coJiep KaHus rpadura

Coaepxanu Koedhpunment VYBenuuenue koedummenta
e rpadura B TETUIONPOBOTHOCTH CMECH, TETUIONPOBOTHOCTH CMECH,
CMECH, A, %
C., ,% Bec. Bt/(M-°C)
CYXOH BJIAKHOU CyXOH BIJIAXKHOMN
0 4,87 6,18 0 0
5 5,1 6,7 4,72 8,4
10 5,7 7,25 17,0 17,3
15 6,69 7,66 37,4 23,9
20 7,69 8,41 57,9 36,08
50 10,17 15,89 108,83 157,12
75 11,9 12,57 144,35 103,40
100 15,57 13,68 219,71 121,36

[Ipu 3TOM yJI€aBHBII TEIIOCHEM TAKOTO KOJUIEKTOPA COCTABHT :
q=10,17-3=30,5 Bt/ m;
CyMMapHas JIuHa Tpyo -

L=Q,/q=11,28/0,0305 =370 m.
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Jlns opraHu3any TaKOro KOJIJIEKTOpa JOCTATOYHO 4 KOJeHA JJIMHOM 10
100 m. [Ipu mare ykinanku 0,75 M HeoOXouMas IJI0IIA/1b Y4acTKa paBHa :

A =400 0,75 =300 m2.

TakuM oOpa3om, IpH pealn3aluy NpeaiaraeéMoro crnocoda HeoOxoaumast
JUTMHa TpyOOIpoBOJa YMEHbIIWIACH B 2,8 pasa, a, clieloBaTelbHO, B 2,8 pa3a
YMEHBITWICS 1 00hEM KalUTaIbHBIX 3aTparT.

Takum o0pa3om, UCIOIB30BAHKUE MPEJIAraeMoro crocoda odbecrneynBaeT
COBEPIIIEHCTBOBAHUE TEXHOJOTUU W3BICYCHHUS TeIJIa HEIpP B YCIOBUAX
Jlonbacca, B KOTOPOM 3a CYET pa3MEIIeHUsS TPYHTOBOIO KOJUIEKTOpa BHYTpHU
CJI0S CMECH, TEIJIOMPOBOAHOCTh KOTOPOM BBIIIE, HYEeM TEIJIOMPOBOIHOCTD
rpyHTa, oOecrneunBaeTcs YyBeJIHUYeHHE KOd(QPUIMEHTa TEerIonpPOBOAHOCTH
BMEIIAOMICH KOJJIEKTOP CPEAbl, YTO IMO3BOJSAET YBEIUYUTH 3PPEKTHBHOCTH
nepeayu Teria TEIJIOHOCUTEII0, B Pe3yJbTaTe uyero MpOoUu30MaeT COKpalleHue
KalNUTaJIbHBIX  3aTpaT Ha peaju3aluio crnocoda u3-3a  YMEHbBIICHUS

MPOTSHKEHHOCTH TPYOOIIpoBOAa M 00beMa BBIHUMAEMOM MOYBHI.

IlepeyeHb cCbLIOK:
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2. lumuka A.C., Ckpunenkas W.B., 3aBesnoBa E.JI. TloBeimenue 3¢ dekTuBHOCTH
MCTIOJIb30BAHUS TETJIONPOBOISAIINX

ankepoB/ «KomIuiekcHe BUKOPUCTAHHHS MPUPOJHUX pecypciB»: V perioHan. koHd., 6
rpyans 2012 p.: 36. nonoBiaeit

CTyzeHTiB Ta acnipanTiB. — Jloneusk: JouHTY, 2012. - C.23-28.

3. Ilarent na BuHaxig Nel02020 Vkpaina MIIK E21D 21/00, E21D/00. «Cmoci6
aHkepHoro KpirienHs BupoOku» Kocrenko B.K. . 3as'smosa O.J1., Canexupamxk C. Hlunuka
0.C., 3asBuuku 1 BnacHuku JJoHHTY. — No a 2011 12723; 3asBk.. 31.10.2011; my6m.,
27.05.2013 o6rom. Ne 10.

OBOCHOBAHME HEOBXOJAWUMOCTH UCTIOJIHL30BAHMUS
IIAXTHOT'O METAHA (B YCJIOBHUSIX IIAXTBI «OKTSIBPLCKHIA
PYIHUK»)

bannypko O. A., Apramonos B. H.
JloHenKkuii HallMOHAJIbHBIA TEXHUYECKUN YHUBEPCUTET

B oannoti pabome npouszsedenvt ucciedosanus 000bIYU UAXMHO20

memana 6 ycaosusax waxmsl «OKmAOpLCKUUL pPYOHUK», A MaKice e20
oanvHeuwe20 UCHOIL308AHUA... B peszynomame komopwix cmanosumcs
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0YEBUOHBIM HEOOX0OUMOCHIb €20 000bIYU U UCHONIL308AHUS, KAK AIbMEePHAMU8Y
MPAOUYUOHHOM)Y 2A3y, KOmMopas no3eoaula Owvl coeramv YKpauHwy MeHee
snepeoszasucumoti om Poccuu u opyeux cmparn CHI'.

CokparieHne BBIOPOCOB MeETaHa HECET B ceO€ MHOXKECTBO BaKHBIX
MOJIOKUTENbHBIX ()aKTOPOB, OHU MPECTaBICHbI HAa pUcyHKe 1.1.

TexHomorus COKpanieHust BLIOPOCOB

L A\

DKOJIOTUYECKHUE ConuaibHble

OKOHOMUYECKHUE TexXHOIOrn4ecKue

Puc. 1 - IlosoxuTebHbIC (PAKTOPHI COKPALIEHUSI BLIOPOCOB METAHA

Bo-nepBbiX, MeTaH SBJISETCS Ta30M, KOTOPBIM BBI3BIBAET CHIIBHBIN
MapHUKOBBIN 3(PEKT, ero HaxoxkJIeHne B aTMOc(hepe HOCUT KPaTKOBPEMEHHbBIN
XapakTep, MW COKpalllEHHE KOJIMYEeCTBa MeETaHa MOXET MPUBECTH K
3HAUYUTENIbHBIM pe3ysibTaTaM B caMoe Onmxkaiiee Bpems. Kpome Toro, meran
SIBJISIETCS. OCHOBHBIM 3JIEMEHTOM MPUPOIAHOTO ra3a, MO3TOMY cOOp U yTHIIM3ALIUS
MeTaHa JAa€T eme OAMH LEHHBIM, 4YUCTBIA (B mMpolecce CropaHus)
AHEPTrOHOCUTENb, CIIOCOOCTBYIOIIMI MOBBIIICHUIO KAaYECTBA JKU3HU B pailoHaX
npoxkuBaHus. [IpuMeHeHMe MeTaHa TMPUHOCUT JIOXOJ U  CIIOCOOCTBYET
MOBBIIICHUIO YPOBHS KW3HU. [IpOM3BOACTBO SHEPIUU W3 PEreHEPUPOBAHHOTO
METaHa MOMOTAET OTOWTH OT MPUMEHEHUS APYTUX SFHEPTOHOCUTENIEN C BHICOKOU
CTEINEHbIO BHIOPOCOB MPOIYKTOB CrOPaHUsI, TAKUX KaK JIEPEeBO, KAMEHHBIN yTOJIb
WA HE(Tb.

Meran 3aHMMaeT BTOPO€ MECTO TIOCJI€ YIJIEKHCIOro Tas3a Mo
3(PEeKTUBHOCTU TOTJIONIEHUS TEIUIOBOrO M3JIy4yeHus 3emiid. Bkian mertaHa B
co3laHue mapHUKoBOro 3ddexra coctaBiusgeT npumepHo 30 % OT BEIMYMHBI,
NPUHATON JJIsl yriiekucyioro raza. C pocToM CoAep:KaHUs METaHA MU3MEHSIIOTCS
XUMHUYECKHE MPOLECChl B arMoc(epe, UYTO MOXKET MHPUBECTU K YXYAIICHUIO
AKOJIOTHYECKOM cuTyannu Ha 3emiie.[1]

['maBHOE 3HaueHHWE TPUMEHEHUS JEra3alMOHHBIX YCTaHOBOK TSt
rocyJapcTBa M PErHMOHa 3aKJII0YaeTCs B COKPAIIEHUH BBIOPOCOB MapHUKOBBIX
razoB B armocdepy, IOBBIIICHHE O€30MacHOCTU BEICHUS TOPHBIX pPadoT,
MOJIYYEHUH SKOHOMUYECKUX TUBUIEHIOB OT UCIOJIB30BaHUs ra3a oT JAera3alui,
paHee BbIOpachIBajics 3psi B arMocdepy, yBeluueHue o0bEMOB MPOU3BOJICTBA,
YTO TAK)KE MOJIOKUTEIBHO JJIsl PETMOHA U rOCyAapcTBa. [2]

Oco0eHHO aKTyallbHO MaKCHMAaJIbHO MCIOJIb30BaTh Ta3 OT Jera3aiuu B
CBETE POCTa CTOMMOCTH IHEPIrOHOCUTEIIEH, B YACTHOCTH POCCUMCKOTO rasa.
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OO0bexktT wuccinenoBanuss - Imaxta «OKTAOPCKUU  PYIHUK», TIE
METAaHOHOCHOCTb IIJIACTOB XapaKTEepU3yeTCs KaK yMEpeHHas, Mepexojsuias B
BBICOKYI0, ¥ u3Mensiercs ot 10,4 no 24,7 M/T C.6.M..

[Ipu BCKpBHITUHN NTECYAHUKOB BO3MOHbBI UHTEHCUBHBIE METAHOBBIJICJICHUS B
MPOSIBJICHUH KUJIKUX YTJI€BOJAOPOIOB.

OtpaboTKa YroJbHBIX IIJJACTOB MOXET OCJIOXHATHCS  Pa3BUTHEM
Cy(QUIsIpHBIX Ta30MPOSIBIICHUN METaHa.

Cornacno IIb copepkanue MeTaHa B MCXOIAIIEH M3 OYMCTHOTO Y4YacTKa
CTpY€ BO3/yXa HE JIOJKHO MPEBBIIATH 10 00bEMY 1%.

KonnuectBo momaBaeMoro B JiaBy CBEXEro BO3[yXa OTPAHUYECHO
MaKCUMAaJIbHOW CKOPOCTBHIO JIBUKEHHUS BO3AyXa B MPU3a0OMHOM MPOCTPAHCTBE
naBbl, KoTopas cornacHa [1b He moikHA npeBhIaTh 4M/C.

[Ipu otpaboTke BocTOUHOM NaBbl 1. Ky ¢ nmpunsToil Harpy3koit 350 T/cyT
CpejHee METAHOBBIEICHIE [0 BEIEMOYHOMY YYaCTKy COCTAaBiseT 15 M°/MuH, B
B(gSMO)KHOC KOJIMYECTBO I10/IaBa€MOr0 Ha Y4YacTOK CBEkero Boszayxa - 1175
M’/MUH.

HpI/I TaKUX YCJIOBHAX OXHAACMasad KOHLOCHTPALKWA MCTaHa B HCXOI[?IHleﬁ ns3
1

11:5 X 100 =1,25% > 1%

W3 atoro cienyet, 4To KOHIIEHTpaIMs METaHa B UCXOISIICH U3 yyacTka
BEHTWISIIMOHHOM CTpye MPEBBIMIAET TOMYCTUMYIO 1O IIpaBuUjaM O€30MacHOCTH,
B 3TOM CJIy4ae HE JOCTATOYHO TOJBKO CPEICTB BEHTWISIUU [3].

[To aTuM (hakTOpam MOXKHO CAENATh BBIBOJ, YTO JIJIsl CO3/IaHUSI O€30MaCHBIX
C TOYKHU 3pEHUS Ta30BOM 0OCTAHOBKHU YCIOBUU paOOThl BHIEMOYHOTO Y4acTKa He
JOCTATOYHO MMEIOIIUXCSA CPEACTB BEHTWJISILIMM, CIEAYET pa3paboTaTh CUCTEMY
Jiera3aiyu, KOTopas yJaydllluT JaHHYI0 OOCTaHOBKY.

[lo cymecTBylOImMM METOAMYECKMM YKa3aHUAM IO  BBINOJHEHHIO
MpaKTUUYEeCKUX U KypcoBbiXx paboT «Texnomorii KBH - u. 3 — texHomorii
BUKOPHUCTaHHS MeTaHy ObUI MPOU3BEIECH MPOTHO3 Ta30HOCHOCTH IIAXThl
«OKTIOpbCKUN PYIHUK», pPACUYEThl OTHOCUTEIBHOTO METAHOBBIICICHUS U3
pa3pa-0aThIBAEMOro IJIaCTa, OTHOCUTEILHOTO METAaHOBBIACICHUS U3 IUIACTOB-
CIIyTHUKOB, OTHOCUTEJIbHOTO METAHOBBIJICJICHUS U3 BMEHIAIOIINX MOPOJI, pacueT
MaKCHMAaJbHO JIOMYCTUMOM 110 Ta30BOMY (haKTOPy Harpy3Kku Ha jiaBy. [3]

[lo pe3ynabTraTam KOTOPBIX ObUIa BbIOpaHa COOTBETCTBYIOIIAsi CHCTEMa
nerazanuu. B 1aHHOM cilyyae nmpUHsSITa KOMIUIEKCHAsI Jera3alus), COCTOsIIAas 13
croco0a jAerazanuu pa3padaThIBA€MOro IJIacTa CKBaXMHAMU, MPOOYPEHHBIMU
U3 TMOArOTOBUTENIBHBIX BBIPAOOTOK (Ku=0,3...0,5), um cmocoba pgerazamnuu
COJIMIKEHHBIX TUIACTOB, MPOOYPEHHBIMU M3 BHIPAOOTOK CONMIKEHHBIX ILJIACTOB
IpU TOTalllEHUH BBIPAOOTOK (Kuer=0,2...0,5). Ilocne ompenenwnu pacxon
METaHO-BO3AYIIHOW CMECH, U3BJIECKAEMOW HA ITOBEPXHOCTD.

['maBHO# 1enbl0 pa3pabOTKM MPOEKTa CHUCTEMBI Jera3allid Ha IIaxTe ¢
UCIIOJB30BAHUEM METaHa SBJISIETCS C OTBOJOM BCEro rasa OT Jera3aiud Ha

y4acTKa BEHTWISIHUOHHOW CTPYE COCTABUT:
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MOBEPXHOCTh M CTPOUTEIBCTBO KOTEHEPAIIMOHHOW AJIEKTPOCTAHIIUM KOTOpas
OylleT TPOM3BOJUTH TEIUIOBYI0 U DJJIEKTPUYECKYI0 DJHEPrUur0 3a CU€T
WCIOJB30BaHUsl IAXTHOTO MeTaHa. (CxeMa KOT€HEpaIllMOHHOW YCTaHOBKH
MpEJICTABICHA HA PUC. 2.

CoBpEeMEHHYIO TEXHOJIOTUUYECKYIO LIETIOYKY M3BJICUEHUS U UCIIOIb30BaHUS
YTOJBHOTO METaHa MOXKHO MPEJACTaBUTh COCTOAIIECH U3 ABYX MPOIIECCOB:

- TJIACTOBOM Jeraszaiuu (Moa3eMHON U (WJIM) HOBEPXHOCTHOM, 3JIEeMEHTaMU
KOTOPOM SIBJISIFOTCS CIIEIMANIbHBIE TOPHBIEC BBIPAOOTKH, CKBAXKUHBI Fa30MPOBO/IbI

ra

fﬁmm%

0 BT 8 D
S

g hegy§ oy

ERERESH

Lo b Ko

Puc. 2 - CxeMa KOreHepauMOHHOM YCTAHOBKH [ 3]

C 3alUTHBIMU  yCTpPOWCTBAaMM JUIsl BBIBOJIA Tra3a Ha IOBEPXHOCTb,
Jera3alMoHHbie BakyyM-HacocHble ctaniuu (BHC),
PETUCTPUPYIOIIAsl, PETYIUPYIOIIas U 3allUTHAS alaparypa);

- yTWwiM3auud (PHEPreTMYecKOM WM XUMHYECKON mepepabdoTKH)
W3BJICYEHHOTO rasa. [3]

MertaH U3BJIEUEHHBIA U3 YTOJIBHBIX MECTOPOKIECHUN MO3BOIUT 00ECIEYUTD
cleayoliee:

— albTEPHATUBHBIA HCTOYHUK TOIUIMBA, 4YTO CJENaeT YKpauHy
SHEPTOHE3aBUCHUMOM;

— VIYUYIIUTh JKOJOTMYECKYI0 CHUTYallMl0 B pEruoHe 3a CUéT
COKpaIIeH!s BRIOPOCOB MAPHUKOBOTO ra3a METaHA YKPAUHCKUMU [IAXTaMU;

- MOBBIIIIEHUE OE30MAaCHOCTH TpyJa MIAXTEPOB, 3a CUET 0OECIICUEHUS
ITJIK B mraxtHOM aTmMocdepe;

— CO3/IaHME HOBBIX PA0OYMX MECT, HEOOXOIMMBIX IS peaau3aliiu
MIPOEKTOB 10 AO0ObIYE U UCIOJIH30BAHUIO METAHA.

— YIIYUYIIEHUE UHBECTULIMOHHOTO KJIMMATa MPENPUITHS;

— CTUMYJIMPOBAHUE HAYYHO-TE€XHUUECKOTO MPOTpecca;

— COBBIIIEHUE  A(P(EKTUBHOCTH  HCMOJb30BAHUS  MPUPOJHBIX
pECYpCOB;
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B cBs3u ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH (PUHAHCHPOBAHHS MPOEKTOB
Mo YyTWIHW3AllMU METaHa, OTCYTCTBHUEM CIEIUAIUCTOB Ha YIJIeAOOBIBAIOIINX
MPEANPUITUIAX M HE3HAUYMTEIbHBIMH INTpadaMu 3a BBIOPOCHI, peaau3alius
JTAHHBIX MTPOEKTOB HIET HU3KUMH TEMIIaMH.

Ho Bce e, MpoekThl Mo yTWIN3alUK METaHa SBIISIIOTCS, NEPCIEKTUBHBIM
HalnpaBJICHUEM, TaK KaK CYIIECTBYET 3aMHTEPECOBAHHOCTh WHOCTPAHHBIX
WHBECTOPOB B IMOKYNKE YIIEPOJHBIX KBOT B PaMKaX MPOEKTOB COBMECTHOIO
OCyIIECTBIICHUS. [4]

B npunmune y Hac uMeeTcs MHOXECTBO BAapUAHTOB UCIIOJIb30BaHUS
MeTaHa, MOJYYEHUs] MPUOBUIM OT 3TOT0 M JAPYTUX MPEUMYIIECTB, HO a CaMoe
IJIaBHOE, B JJIOOOM Cilydae - y Hac yJIYUYIIUTCA HKOJOorhueckas oOCTaHOBKA B
peruoxe !
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	СОВРЕМЕННЫЕ ЭКОЛОГО-ЭКОНОМИЧЕСКИЕ АСПЕКТЫ СОСТОЯНИЯ СИСТЕМЫ «ОБЩЕСТВО ПРИРОДА»

	СИНТЕЗ-ГАЗ КАК АЛЬТЕРНАТИВА ПРИРОДНОМУ ГАЗУ
	В условиях энергетической зависимости Украины от импортного природного газа и постоянно растущей цены, возникает всё больше необходимости в альтернативных источниках  топлива и энергии.
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