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OKOJIOI'O-5KOHOMUYECKHUE 1 COLUAJIBHBIE ITOCJIIEACTBYA BHEIPEHIA
TEXHOJIOI'MN UCITOJIb3OBAHMA ITOPO/IbI B IITAXTAX

N. H. Ky3bik, B. H. Apramonos, A. M. Kamy3 (JlonHTY, [lonenk, YkpauHna)

Ha ocnoge sneopenus mexnonozuii no UCnoIb308AHUI0 NOPOObL 8 ULAXMAX PACCHUMAHbI
9KON020-IKOHOMUYECKUE U COYUATbHBIE NOCAEOCMEUS U NOKA3AHO GIUIHUE HA OKPYIHCAIOWYIO
NPUPOOHYIO CPedy HA NpuMepe CYUeCmEyroUWUX Waxm.

Ha npoTsikeHnn MHOTHX JIET IPpU pa3paboTKe YTOJIbHBIX MeCTOpoXxaeHui B JJonbacce
chopMupoBaH JaHaAmaPT, HEOTHEMIIEMON YacTbI0 KOTOPOT'O SBISIOTCS MOPOIHBIE OTBAJIBI.
BiusiHue nopoiHBIX OTBAJIOB HA OKPYXKAIOIIYIO IPUPOJHYIO CPEYy BECbMA BEITUKO, OCOOEHHO
3TO KacaeTcsl ropsALIMX NOPOJHBIX OTBAJIOB, a MX 0K0J10 30 % [1]. B 3aBUCMMOCTH OT COCTOSIHUS
OTBAJIOB OHU BBHIOPACHIBAIOT B OKPYXKAIOIIYIO CPEAY MPOYKTHI TOPEHHUS, Ta3bl, MbLIb,
OTPAaBJISIONINE BEIIECTBA U TSHKEIbIE METAJUIBI OCaIKaMU BBIMBIBAIOTCS B BOJY U 3eMiIi0. B
BO3yX MOJHUMAIOTCSI BPEIHBIE Ta3bl U MbUIb, 00pa3ys nuiei( 3arpsa3HeHs 3eMIIH U aTMOC(EpHI
Ha OOJIbIIINE PACCTOSIHUSL, YEMY CIIOCOOCTBYIOT BETPHI, CKOPOCTh KOTOPBIX YBEINYMBACTCS B
HECKOJIBKO pa3 [0 CPABHEHUIO CO CKOPOCTHIO B IIPU3EMHOM CJIO€. 3EMIJIU, TIOJIBEP>KEHHBIE
3arpsiI3HEHUIO IPOAYKTAMU JAESITeIbHOCTU MOPOIHBIX OTBAJIOB, IETPAAUPYIOT U HE MOTYT
MCIIOJIB30BATHCA B CEITbCKOXO3SIICTBEHHOM M COLIMAIbHOM Ha3HaueHud [2; 3]. B coorBeTcTBUUM
CO CTENEHBIO HAPYIICHHUS U 3arPSI3HEHHS OKPY>KAIOIIEH MPUPOTHON Cpe/ibl IIaXThl IIATSIT
Oonpe mrpadbl, KOTOPBIE JIOKATCS OIIYTHMBIM OpeMeHeM Ha ce0eCTOMMOCTD YTJIs, Jejast
paboTy maxTel HepeHTadenbHON. OJTHUM U3 OCHOBHBIX HAMpaBICHUI 10 CHUKEHUIO Bpea,
HAHECEHHOT'0 OKPY)Karolllel MPUPOIHOI cpesie, SABISETCs] OCTaBICHHE BCEH MOTyYEHHOM MOPOIbI
B LIAXTE U, 10 BO3MOXXHOCTH, UCIIOIb30BAHUE MMOPO/IbI OTBAJIOB JJISI HYXJ XO3SIIICTBA MIAXTHI.
Jlnst o6ocHOBaHMS pa3pabOTKU TEXHOJIOTMUECKUX PEIICHUH [0 OCTaBJICHUIO MTOPObI B IIaXTe
HE00XO0/IMMO OLIEHUTb:

- 00BbEMBI U3BJIEKAEMOM MOPOBI 10 IIaXTaMm;

- 00BEMBI UCIIOJIB30BAaHHOM MOPOABI B IIAXTaX;
- 00BEMBI CKIIAIUPYEMOI OPO/IbI B OTBAJIAX;

- I1aTy 3a pa3MelleHue OTXO0/I0B.

B xayecTBe mpumepa npuBeIeHbl COOTBETCTBYIOIINE NaHHbIE N0 maxTe «YkpanHa» [ XK
«CemuaoByroiiby. O0beMbI U3BIECKaEMOMN TTOPOIBI U €€ UCITOIH30BaHUSI MPECTaBICHBI HA pUC. 1.
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Pruc .1 — To0p4a, HCIOIB30BaHHe U Puc. 2 —Inara 3a ymeps, HaHeCeHHBIH
CKIIAMHPOBAHIE MOPOJ B OTBAT II0 IIaxTe OKpYyKarolliell IPHPOIHOM cpere

«B-’Iq)alma» pasMeEIeHHEM IIOPOIEI B OTBATIE



PaccmarpuBasi pe3ynbTaThl, IPUBEACHHBIE HA pUC. 1, 2, MOKHO CIEIaTh BBIBOJA O TCHICHLIUU
pocTa BbIAAYM NTOPOJIbI U3 LIAXTHI U, COOTBETCTBEHHO, IUIATHI 3a yiiepo 1o rogam. B naHHom ciydae
opoja B IaxTe «YKpauHa) IPAKTUYECKH HE HCIOJIb3YETCS M, COOTBETCTBEHHO, YMEHBIICHUS
IUIATHI 332 Pa3MEILLEHUE NTOPOIbI HA TOBEPXHOCTU HAOMI0AThCs HE OyaeT.

PaccmarpuBast pe3ynbTaTsl, IPUBEACHHBIE HA PUC. 1, 2, MOXKHO CIeIaTh BBIBOJ O TEHACHLUU
pocTa BbIAAYM NOPOJIbI U3 LIAXTHI U, COOTBETCTBEHHO, IUIATHI 3a yiiep0 1o rojam. B nanHoMm cityuae
NOpoJa B IIaxTe «YKpauHa» IPAKTHUYECKH HE HCIIONIB3YEeTCS U, COOTBETCTBEHHO, YMEHBIICHHUS
IUIATHI 32 pa3MEIEHUE TOPOIbl Ha TOBEPXHOCTU HAOII0AThCs He OyeT.

MO’XHO CIIPOrHO3MPOBATh CUTYALUIO KaK KPUTHUYECKYIO - IOPOJA B OTBaJIbl OyAET MOCTyNaTh,
CKJIaJUPOBATHCS M 3arPSA3HATH OKPYKAIOLIYIO IPUPOJHYIO CpPELy.

OcraBrieHre NOPO/ibl B IIAXTE€ HEOOXOAUMO HE TOJIBKO IO IKOJIOIMYECKUM COOOPaKEHUSIM, HO
U CBs3aHO C o0ecrnedyeHueM O€30MaCHOCTH INpH BEIEHUM TOpPHbIX pPadOT A YIpaBICHUA U
HOJ/Iep’KaHKs KPOBIH. 3aKjiaika BbIpaOOTaHHOIO NPOCTPAHCTBA MOPOAOH OJIAarONpUATHO CKAaXKeTCs
Ha MMHUMH3AIMHU [IPOLIECCOB CIIBUKEHUS IIOPOAHOTO MAacCUBa M 00eclieYeHUs] COXpPaHHOCTHU 3JJaHUH
U coopyxkeHuil r. YkpauHcka. Benp maxra siBiseTcst rpagoo0pasyrollluM NpearpusTHeM, U ee
yclieliHas paboTa HaIllpsIMYyIO CBsI3aHa C AEATEJBHOCTBIO TOPOJACKUX HHPACTPyKTYp. Pazmemienue
HOPOJIBl B IIAXTE HANpPSMYIO CBS3aHA C MpoleccaMu 1o0brun yrid. Kiaccuukanus TexHoiaorui ¢
INPUMEHEHUEM NTOPOJIbl IPU CO3JaHUU UCKYCCTBEHHBIX COOPYKEHUI IIPECTaBIeHA Ha pHC. 3.
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Puc. 3 - Kimaccudukanus HanpaBIeHHA 1Mo FICTIOJTB30BAHHIO MOPO/JIBI B IIAXTE

K Hanbonee mMpoKo NpUMEHAEMBIM B IIIAXTaX UCKYCCTBEHHBIM COOPYKEHHUSAM OTHOCATCS [4]:

- JIUTBIE TIOJIOCHI M3 OBICTPOTBEPJACIONIMX MAaTEpHUANOB Ha OCHOBE IleMeHTa, (ocdorurca,
HNPUPOAHOTO AaHTUAPUAA;

- )K€JI€300€TOHHbIE TyMOBI;

- OpraHHasi JepeBsiHHasl KPETlb;

- KOCTpBI U3 LINAJIBHOIO Opyca;

OYTOKOCTpBI;

- KOCTpPBI U3 KPYIJIOro Jieca;

- OyToBBIC (TIOPOTHBIC) TTOTOCHI.

HcKyCCTBEHHBIE COOPYXKEHMSI pPa3IMyaroT: JKECTKME M TNojaTiuBble. Bce coopyxkenus,
KOTOpBIE OCHOBaHbl HAa IMPUMEHEHHHM IOPOJABI KaK 3aKJIaJOYHOIO MaTepuasna, OTHECEHbl K
nojatiauBbIM. [loaToMy Hamm JanpHEHIIMe HccieAoBaHUS OyayT HampaBlieHbl Ha paclIMpeHHe
00/1aCTH NPUMEHEHHs] TEXHOJIOTUI BO3BEJIEHMsI MCKYCCTBEHHBIX COOPYXEHUH C HCIIOJIb30BaHHEM



MOPOJIbI, @ UMEHHO: OYTOBBIX IMOJIOC U OyTOBBIX KOCTPOB. M TONBKO 3aTEM - YaCTHYHAS WJIM TIOJTHAs
3aKiaJKka Kak Crnocod MaKCHUMalbHOTO HCIOJIb30BaHUsl mopoabl [5]. Ilpomecchl KpemsieHUs
yIpaBieHHUs] KPOBJEH B OYMCTHOM 3a00€ OTHECEHbI K OCHOBHBIM M HUX U3MEHEHUE MOXKET ObITh
TOJBKO B YCTQHOBJICHHOM TMOPSIKE C pa3pabOTKOW Macrmopra BEISHHS OYUCTHBIX pPadoOT H
COOTBCTCTBYIOIIMMHU YTBECPXKACHUAMN OTBECTCTBCHHBIMU JIMLIAMU. BCC, qTO IMPOBOAUTCA B OYUCTHOM
3a00e, TOJDKHO 00ecIeuynBaTh MOJHYO 3alUTY PabOTAIOIINUX B IIAXTE ¢ COOJIIOJICHHEM BCEX MEp 10
OXpaHe Tpyaa.

AHanu3upys CUTYaIlMio MPH BEICHWU OYUCTHBIX pa0OT, MOXKHO YCTaHOBUTH, YTO B IIAXTe
MPAKTHYECKA HE WCIONB3YIOTCS TEXHOJIOTHHM TI0 BO3BEIECHUIO COOPY)KCHHH €3 TIOPOIbI, M
TEXHOJIOTHUYECKask CXeMa, HCIIOJIb3yeMasi B 3TOM Cilydae, clieAyromas (puc. 4a).
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Puc. 4 - TexHonoruueckue cXeMbl KpEIUIeHHUs B OYMCTHOM 3a00€: a - UCIoJIb3yeMasi Ha
maxre «YKkpanHa»; 0 - peKoMeH0BaHHasl K IPUMEHEHUIO (BapuaHT 1); B -
PEKOMEHIOBaHHAsI K MPUMEHEHUIO (BapUaHT 2)

CylecTBylOT — pa3iuMYHble  TEXHOJIOTMYECKUE CXEMbl INPUMEHEHHsS  HCKYCCTBEHHBIX
COOpY)KEHHMH ¢ MCIOJIb30BaHUEM mopojsl [6; 7]. Hapsaay ¢ 3TuM aBTOpamu MpeaararoTcsi HOBbIE
TEXHOJIOTUUECKHE PELIEHHs 0 CO3JaHHI0 OYTOCTOEK C MCIOJIb30BAHHEM B KAadeCTBE OCHOBHOIO
OINOPHOTO 3JIEMEHTA JAEPEeBSHHOW CTOMKM M MOJATIMBONW KOHCTPYKIMH M3 MEIIKOB C IMOPOAOIi,
BBUIOXKEHHBIX B BUE KoJo1a (puc. 5).

ITpu pacmmpennn o61acTu NPUMEHEHHsI CXeMBbI (puc. 46, B) MOXKHO CJIeNaTh BBIBOJL O TOM,
YTO 3TH CXEMbI 00ecrieuaT MaKCUMaJIbHOE UCIIOJIb30BaHUE ITOPO/IbI HA IIEPBOM JTare U
MO3BOJIAT MOJIYYUTH ONPEIEIICHHBIE SKOJIOT0-9KOHOMUYECKHE MTOKA3aTEeIH.

Puc. 5 - Texnomornueckas cxema KperjieHUs ¢ UCTIOJIb30BaHUeEM: a - OyToopranku bOKA-a; 6 -
oyrocroitku BCKA-1; B - monocs 6yrokoctpoB BKKA-a KonndecTBo nopo/ipl, He00X0AMMOM
JUISpA3IMYHbIX CXeM KpeIuleHus Ha 1 M moaBuranus 3a00s mpuBeieHo B Taduuue 1.



Tao5. 1 - KoanyecTBo mopoasl Ha 1 M moaBuranus 3a00s

Ne TexHomornuyeckas cxema Bun monenu kpermienns | KommuectBo | Bceero,
n/n TIOPOJIBL, M° M
1 | Texuomormueckas cxema Kpemu OO6brunbIit OyToKOCcTEp BK 0,53 1,78
C UCTOJIb30BaHUEM OOBIYHOTO Byromonoca 1,25 0
oyrokoctpa BK u 6yronomocst
2 | TexHoyoruyeckasi cxeMa Kpemnu Byroopranka BOKA-a 0,075 1,57
C HCTIOJIb30BaHUEM OYTOOpPraHKU Byrocroiika BCKA-1 0,15 5
BOKA-a, 6yroctoitkubCKA-1 n [Tomoca GyToKOCTpOB 1,35
nostockl OyTokocTpoB BKKA-a BKKA-a
3 | TexHonoruueckas cxema Kpenu Byroopranka BOKA-a 0,075 1,54
C MCIIOJIb30BAaHUEM OYTOOPTaHKH Byrokoctep BKKA-6 0,12 5
BOKA-a, 6yrokoctpa BKKA-6 u [Tommoca GyToKOCTpOB 1,35
nosiockl 6yTokoctpoB BKKA-a BKKA-a
4 | TexHONOrHMYECKas CXeMa Kperu Bbyroopranka BOKA-6 0,15 2,10
C UCIIOJIb30BAHNUEM OYTOOpPTaHKH byrokocrep BKKA-a 0,6 0
BOKA-6, 6yroxoctpa BKKA-a n ITonoca GyrokocTpoB 1,35
nostocsl OyTokocTpoB BKKA-a BKKA-a
5 | TexHoyornyeckas cxema Kperu Bbyroopranka BOKA-6 0,15 1,06
C UCIIOJIb30BAHNUEM OYTOOPraHKH Bbyrokoctep BKKA-6 0,12 5
BOKA-6, 6yroxoctpa BKKA-6 B ITonoca GyrokocTpoB 0,795
HIaXMATHOM IIOPSAKE U IIOJIOCHI BbKKA-a (B maxmaTHOM
6yroxoctpoB BKKA-a HOPSIZIKE)

Pe3ynbpTaThl pacueToB 1o onpeaeaeHno ce0ecTOMMOCTH | T yriis mpuBeieHs! B Ta0MI. 2.

Tabmn. 2 - CBCI[@HHaSI Ta6J'II/ILIa OKCILTYyaTallTMOHHBIX PACX010B

HaumeHoBaHMe pacxo10B BazoBas TexHuka HoBas texuuka
TPH./CYT. TPH./T TpH./CYT. TpH./T
3apaboTHas 1uiata 8274,7 41,4 12205,3 34,9
AMopTu3anus 3006,6 15,03 7544,2 21,56
Marepuaibl 1 HHCTPYMEHT 4373,53 21,87 5758,33 16,46
MoOHTaXHO-IeMOHTaXKHBIE PAaOOTHI 151,67 0,76 500,35 1,43
DNEeKTPO- ¥ MHEBMOIHEPTUS 38945 19,47 4185,8 11,96
Bcero 19701 98,53 30193,98 86,31

Kakue >xe pe3ynbraThl, MO HAIIEMy MHCHHIO, SIBIISIOTCS ONPEACISIONMMH TIPU aHAJIN3e
UCTIOJIb30BaHMSI KOJIOTUYECKUX TEXHOJIOTUYECKUX PEIICHHI MTPHU UCTIOIh30BAHUH TTOPOJIBI BO BPEMs
BO3BEJ/ICHUS HCKYCCTBEHHBIX COOPY>KEHHIA B IIAXTE:

1) cumxenue cedbectoumoct 1 T yriusa ¢ 98,53 rpu./T 10 86,31 rpH./T mpu 060CHOBAHHOM
yBenuueHuu 100bruu ¢ 200 1o 350 1/cyTKy;

2) pasMmeleHHe BCel BbIIaBACMOI MOPO/IbI B IIAXTE M JOCTHIKCHHE MUHUMAIIBHOM IIAThI 32
yiep0, HaHECEHHBI OKPYKAIOIIeH MPUPOTHON cpelie pa3MeIeHueM IOPO bl Ha IIOBEPXHOCTH;

3) ucnonb30BaHUE OCBOOOIMBIICHCS TPAHCIIOPTHOM IIETTOYKH (BbIJadya MOPOJBI M3 IAXThI)
JUISL BBIJAYH TIOJIE3HOTO MCKOTIAeMOrO0 (TIPH YBEITMUEHUH JOOBIUN).

B 1o xe BpeMs mpearaeMble TEXHOJIOTHUECKUE PEIICHUS] COMPOBOXKIAIOTCS COOPYKEHUEM
Y9aCTKOBOTO JIpOOMILHOTO KOMIUTeKkca (ombIT maxT uM. ['opskoro, «Komcomorer Jonbacca») u,



COOTBETCTBCHHO, KAaIMTAJIOBIOXKCHUSIMA Ha JpOoOWIbHOE oOopymoBaHue U 00OpymoBaHUE
TpaHcnopta B pazmepe 1110 Teic. rpH.

Henpsmoii sxonomuueckuii 3¢ ekt oT Bo3pacTaHus HArpy3KH Ha JaBy cocTaBiser E, = 745,6
TBIC. TPH. B TO, a skoHoMHueckuid 3pdext E = 12821,4 Teic. TpH. B ToA, aOCONIOTHAS COLUATBHO-
sKOHOMUYecKas 3PPEeKTUBHOCTH OE30TXOJHOTO MPOU3BOJCTBA 11 = 5,2 TPH./TPH.
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