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AHOTAIIA
BruiuB oCHOBHMX TeXHOreHHHUX 00’¢kTiB IIpuaHIMPOBCHKOI 3adi3HULI HAa
CTaH CKJIaa0BuX A0BKi/LIsA. JILA. OKyHeBa

Axmyanvuicms memu 0ocnioxcenus. JI)KepelaMu TOpPYIIEHHI €KOJOTTYHOT
pPIBHOBaru € CKJIAJIOB1 3aJli3HUYHOTO TPAHCIOPTY, a TOMY OIlIHKAa BIUIMBY
OCHOBHHMX TEXHOTCHHHX OO0’€KTIB OKpPEMHUX 3aJi3HMII Ha CTaH CKJIAJO0BHX
JOBKLUIJISL € aKTyaJIbHOIO MPOOIIEMOTO.

Mema i 3a0aui oocnioxcenns. Memorw pobomu € OILIHKA BIUIMBY Ha
CKJIAJIOBl  JTOBKIJUIS OCHOBHHX TEXHOTEHHUX 00 €KTIB (M AmpUEMCTB)
[TpunHinpoBcbKoi 3ami3HuLi. [Jig JOCATHEHHS MOCTaBICHOT METH c(hOpPMYIIbOBaHI
Ta BHPILNICH] HACTYIMHI 3a0ayi: TPOAHAII3yBaTH OCOOJMBOCTI  TEXHOTEHHOTO
BITUBY MiANPUEMCTB  3QI3HUYHOTO TPAHCHOPTY HAa JIOBKULISA;, HAJIATH BIUIUBY
OCHOBHHUX HIJMPUEMCTB-3a0pyIHIOBauIB [IpuaHITPOBCHKOT 3aT13HUII HA JOBKULIA
3a JJOTIOMOTO0 TIPOTPaMHOTO KOMITIEKCY «EKoTpaHCy; HamaTu OIIIHKY
NOPIBHSUIBHY ~ XAapaKTepUCTHMKA  WIKIJJMBUX  BUKUIIB  CIYXO0  3alli3HULI,
3alpONOHYBAaTH  E€KOHOMIYHI  MIAXOAM WIOJO0 3MEHIIEHHS TEXHOT'€HHOIO
HaBaHTAXEHHS HAa OKPEeMi CKJIaJIOB1 JIOBKIJIS.

06’exm OocniodicenHs: — BIUIUB TIANPUEMCTB 3aJ13HUYHOTO TPAHCIOPTY Ha
NOBKULIA. [IpeOmemom OocniddcenHs € OLIHKA BIUTUBY Ha CKJIAJOB1 JTOBKIJUISA
OCHOBHUX TEXHOTe€HHHX 00’€KTiB (mianpueMcTB) [IpuaHinmpoBChKOi 3aii3HHUIIL.

Mamepianu i memoou docnioxcennsa. OUiHKa BIUIMBY Ha CKJIAJO0B1 JOBKIUILISA
OCHOBHUX TEXHOT€HHUX 00’€kTiB (miampueMcTB) [IpuaHINpoBCHKOI 3ali3HMIIL
0a3yeThcs Ha omyOsikoBaH1 Ta GpoH0B1 MaTepianu. OIiHKa BIUIUBY M1IPUEMCTB-
3a0pynnroBayiB [IpuaHITTPOBCHKOI 3alli3HUIN HA JOBKLUIS JaHa 3a JOIOMOTOIO
nporpaMHOro KoMmiiekcy «Ekorpanc». Pesynpraté mociimkeHb y3araibHEHI y
BUTJISAY TaOJUIIb, sIKi OOy IOBaHi 3 BUKoprcTaHHsAM nporpamu Excel. Kpim toro,
BUKOPHUCTOBYBAJIUCS METOJIM CTATUCTUYHOTO aHal13y iHGopMaIlii.

Pesynomamu oocniooicenns. IlpoBenennit y naHiii poOOTI aHali3 BUKHUIIB 1
piBHIB 3a0pyJHEHHs1 aTMOcepHOro nopitps Ha [IpuaHINIPOBCHKIN 3aMi3HULI 3a
HaWOUIBII MOIMIMPEHUMH PEYOBHHAMM (JIIOKCHJ a30Ty, MIOKCHJ CIPKH, OKCH/]I
BYTJICII0, MWJI) TOKa3aB, IO BHKUA IMX pPEYOBMH 3MeHIUBcA. Kommeke
MPUPOJOOXOPOHHUX 3aXOMIB 1 EKOJOTIYHUX TIporpaM Mae, TIepil 3a Bce,
BIJIMOBIATH 1HTEpPECaM OXOPOHHU JOBKULIA 1 37J0pOB’S JIOJUHM Ta 3a0e3euyBaTu
MaKCHMAaJIbHUI 3araJlbHOCKOHOMIYHUN €(EKT, CKIaJOBUMHU SKOTO € €KOJOTIYHUN
Ta COIIaIbHO-EKOHOMIYHUHN PiBHI TPUPOJOOXOPOHHOI TISITHHOCTI.

Cmpykmypa ma obcse pobomu. bakamaBpcbka KBamidikariiitHa poOoTta
CKJIQIA€ThCS 13 BCTYIy, YOTHUPHOX  PO3JALUIIB, BUCHOBKIB, MEPENIKy MOCUIAHb
(12 wnaiimenyBanb). Po6ora mictuth 20 Tabmuub | 9 pucyHKiB. 3arajibHui 00csT
pobotu - 66 CTOPIHOK.

Kniwwuosi cnosa:  3ami3HUYHUN TpaHCHOPT, 3a0pyJHEHHS, BIUIUB Ha
JOBKULJIS,, IPOTPAaMHUM KOMILJIEKC.
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BI" — BianpanpoBaHi rasu;
BM — Baxkki meTanu;

JIB3 — ABUTyHH BHYTPIIIHBOTO 3rOpPaHHS;

JIBHEILY - JlHinponeTpOBChKOE BIJIUICHHS HAIIOHAIBLHOTO EKOJIOTIYHOTO
LIEHTPY YKpaiHy,
JATY3T -  JIHIOpONETPOBCHKUH  JACPKABHOTO  TEXHIYHUW  YHIBEPCHUTET

3aJI3HUYHOTO TPAHCIIOPTY;

3P — 3a0pyIHIOI0Y1 PEUOBUHY;

HIT — nadronpoaykru;

HIIC — HaBKOJIMIITHE IPUPOJHE CEPEAOBHUIIIE;
HC — naBkonuillHE cepeIOBUILIE;

[1K — nepcoHaIbHUI KOMIT IOTEP;

[IM — mporpamMHi MOJTyi;

[1IIM — makeT nmporpaMHHUX MOJTYJIB;

[IP — mKiyMBi pEYOBUHU,

[IIOM — mebeHeoUrCHA MaIlIMHA,;



BCTVII

[ToripiieHHs: €KOJOTiuHOI CUTYaIlll Ha PErioHaIbHOMY, HAIlIOHAJILHOMY Ta
1J100aJbHOMY PIBHSX € OJIHIEIO 13 HAWBAXKJIMBIIIUX Ta HAHO1IBII TOCTPUX IPOOIeM
cyuyacHocTi. [locTiiiHO 3pocTatoya IHTEHCHUBHICTh MPOMHCIOBOTO, €HEPTETUYHOTO
Ta CUIbCHKOTOCIOAAPCHKOT0 BUPOOHUIITBA MNPU3BOAUTH [0 IJIOOAIBHUX 3MiH,
HACJIJKM SIKUX JJIsI HAIloi IJIaHeTH abo 1 OKpPeMHUX PETriOHIB Ba)XKKO HE JIMIIIE
noOOpoTH, ajie HaBiTh HAAINHO crnporHo3yBaTH. llopyd 13 TeXHOr€HHUMHU
00’€KTaMU TEIUIOCHEPTreTUKH, METaIypriiiHOi, TIpHUYOJ00YBHOI Ta XIMIYHOI
IPOMHUCIIOBOCTI, JDKEpeJaMH TOPYILIEHHI €KOJOTIYHOI PIBHOBAarM € CKJIaJ0BI
3aJI3HUYHOTO TPAHCIIOPTY.

B armocdepHe mMOBITpA MIANPUEMCTBAMHU 3alli3HUIL CTAI[lOHAPHUMU
JDKepelaMH LIOPIYHO BUKHIA€ThCS Oubiie 50 Tuc. T 3a0pyAHIOIOYHMX PEYOBHH
(3P), 3 SKMX BHWJIOBIIOETHCS Ta 3HEHIKO/UKYyeTbes Jmmie 30%. 30inabInniachk
KUTBKICTh BUTIAJIKIB MOTPAIUISIHHSA y HaBKoJuliHe npupoaHe cepeporuie (HIIC)
3P mnpu nepeBe3eHH! iX 3aM13HUYHUM TPAHCIIOPTOM.

3a OoCTaHHIM 4Yac Ha 3aMI3HMINX YKpaiHUM aKTUBI3yBajach poOoTa II0JI0
3HWKEHHS HEraTHBHOTO BIUIUBY JOBKULISA, TIOKpaIllaHHS BUKOPHCTAHHS
NPUPOIHUX PECYPCIB, NOTPUMaHHS MPUPOJOOXOPOHHOIO 3aKOHOAABCTBA. Alle
po6ota 3 oxoponu HIIC He BimoBigae y MOBHIM Mipl Cy4YaCHUM BUMOTAM.

Jlnst  ycminmmHOro BHUPIMIEHHS €KOJIOTIYHMX MpoOJieM HeoOXigHa diTKa
oprasizaiiisi IPUPOJOOXOPOHHOI JISIIBHOCTI Ha yCIX AUISHKAX ramysi. OnHi€wo 13
HaWBAKJIMBIIINX 33]1a4 I[LOTO HAIIPSIMKY € OpTaHi3allis KOHTPOJIIO 32 BUKujaamu 3P
y HIIC, ctBopenHs iHbopMartiiitHoro 0aHky JaHHUX IIOJ0 €KOJOTIYHOI CUTYaIlii Ha
3QII3HUISX, MOJKJIIMBICTh OINEPATUBHOIO aHali3y Ta OOpOOKM OTpUMAHOI
1H(Dopmarrii.

Memoto pobomu € OIlIHKA BIUIMBY Ha CKJAJOBI JOBKULIA OCHOBHHUX
TEXHOTreHHUX 00’eKTIB (mianpueMcTB) [IpuaHITPOBCHKOI 3aII3HULL.

JIJist mOCATHEHHS MOCTaBICHOI MeTH C(OPMYIIHOBaHI Ta BUPIIIEHI HACTYITHI
3a0aui: 1) mpoaHani3yBaTW OCOOJMBOCTI TEXHOT€HHOTO BIUIMBY MiAIPUEMCTB

3aJI3HUYHOTO TPAHCIOPTY Ha JOBKUUISA, 2) HaJaTd BIUIMBY OCHOBHHX



HiANPUEMCTB-3a0pyAHIOBauiB  [IpuAHINPOBCHKOT 3adi3HUII HA JOBKULIA 32
JIOTIOMOT'O0 TIPOTPAMHOT0 KOMILIEKCY « EKOTpaHCy; 3) HaJaTH OIIIHKY
MOPIBHSUIBHY ~ XapaKTepUCTUKA  IIKIJJIWBUX  BHKUIIB  CIYXKO  3ai3HMIN,
4) 3ampomoHyBaTH €KOHOMIYHI MIAXOAW IIOJA0 3MEHIIEHHS TEXHOTCHHOTO
HaBaHTAXEHHS Ha OKPEeMi CKJIaJIOB1 JIOBKIJIIA.

06’exm OocniodicenHs: — BIUIUB TIANPUEMCTB 3aJ13HUYHOTO TPAHCIOPTY Ha
JTOBKLJLJIA.

Ilpeomemom oOocnioxcenns € OIIIHKA  BIUIMBY Ha CKJIAJOBI JIOBKIJIIS
OCHOBHUX TEXHOT€HHHX 00’€KTiB (mianpueMcTB) [IpuaHinmpoBCchbKOi 3aii3HHUILIL.

Mamepianu | memoou docnioxcennsi. OLiHKA BIUTUBY Ha CKJIQJIOBI JOBKIJUIS
OCHOBHUX TEXHOT€HHHMX 00’€KTiB (migmpuemcTB) [IpuaHINIPOBCHKOI 3ali3HUII
0a3yeThcs Ha omyOsikoBaH1 Ta poH0B1 MaTepianu. OIiHKa BIUIUBY M1IPUEMCTB-
3a0pyaHIoBayiB [IpuaHIIPOBCHKOT 3alli3HUIII Ha JOBKULISA JlaHA 3a JOIMOMOTOIO
nporpaMHOro KoMmiiekcy «Ekorpanc». PesynbpTaté mociimkeHb y3araibHEHI y
BUTJISIAY TaOMUIIb, sIKi OOy I0BaHi 3 BUKOpHcTaHH:AM nporpamu Excel. Kpim toro,
BUKOPHUCTOBYBAJIUCS METOJIM CTATUCTUYHOTO aHaj13y iHGopMaIlii.

Ilpaxmuyne 3HaueHHA OMpUMAHUX pe3yIbmamié TOJSIrae y BHECKY B
3a0pyJIHEHHsI CKJIQJIOBUX JOBKUUIS OIIIHKY  OKPEMHX TEXHOT€HHUX 00’ €KTIB
(mianpuemctB) [IpuIHITPOBCHKOI 3aT13HUILI.

Ocobucmuii 6necox 3000yéaua. ABTOpOM CaMOCTIHHO BUKOHAHI BCI €Taru
OakanaBpchKkoi KBajiikaiiiitHoi poOOTH — BiJ 300py, y3arajibHEHHS 1 0OpOOKHU
1H(popMalii 10 GopMyTIOBaHHS OCHOBHUX IOJIOKEHb T4 BUCHOBKIB.

Cmpykmypa ma obcse pobomu. bakamaBpcbka KBamidikariitHa poOoTta
CKJIAJIA€ThCS 13 BCTYITY, YOTUPHOX  PO3MALIIB, BUCHOBKIB, MEPENIKY IOCUJIAHb
(12 wnaiimenyBanb). Po6ora mictute 20 Tabmuub | 9 pucyHKiB. 3aranbHuiA 00CsT

pobotu - 66 CTOPIHOK.



1 OCOBJIMBOCTI BIUIMBY IIIAITPUEMCTB 3AJII3HUYHOI'O
TPAHCIIOPTY HA JOBKIJIJIA

OcHo6HI  YUHHUKU, WO  00YMOGIWIOMb  6NJIAUE  NIONPUEMCHIE
3AMI3HUYHO20 MPAHCNOPpMY HA 006Kinaa. BIUMB 3alI3HUYHOTO TPAHCIOPTY
00yMOBJICHMI HACTYITHUMH YAHHUKAMHU:

1) crio>kuBaHHS HE BiTHOBIIOBAHUX MPUPOJHUX PECYpPCiB HA €KCILTyaTaIliio
3QJII3HUYHOT0 TpaHCHOPTy (MaJIMBO, Macjo, BOja, MOBITPs, METal, JCpEBHHA Ta
1H.) y 2-2,5 pa3iB Oujbllle, HIXXK Y PO3BUHEHUX KpaiHax CBITY;

2) HU3bKa NaJMBHA €KOHOMIYHICTb, BEJIMKHUI OOCAT CIOKMBAHHS MAJIMBHO-
CHEePreTUYHUX PECYPCiB;

3) BUKOPHUCTAaHHA IMiJ JAOPOTH, CTOSHKH, MIANPUEMCTBA BEIMKOI KIIBKOCTI
3eMellb;

4) 3a0pynHeHHs aTMOC(EpPHOTO TOBITPS, BOJHUX OO €KTIB Ta TPYHTIB
TOKCUYHUMH BUKHUJAMU Y PE3YNIbTAT] €KCILTyaTallii pyxXoMOro CKIIamy;

5) 3abpynuennss HIIC pi3HOMaHITHUMHU CHUMYYMMHM BaHTaXKaMH Mij 4ac
3aBaHTAXCHHS, BUBAHTAXKCHHS, CMITTSAM Ta BIAXOAaMH MIAIPUEMCTB 3aJI13HUYHOTO
TPaHCHOPTY;

6) 3a0pyAaHEHHsS BOJHHMX OO’€KTIB CTOKaMHU TMIANPUEMCTB, IO MICTAThH
Hadronpoayktu (HII), denonn, coni Baxkux meraniB (BM) ta inmri 3abpyaHioroUi
pedoBunu (3P);

7) HeratuBHUi BrumB 3P Ha ckitaoBi 0101I€HO31B;

8) TmToripuieHHs CTaHy 3JI0pOB’Sl HacCeJCHHS yepe3 3a0pyaHEHHS
IPUPOIHOTO CepeIOBUIIA, 3MIHY MYTallITHUX MPOLIECIB Y dKUBUX OPTaHi3MiB.

[lepemiueni Buimie (GakTopu OOYMOBIIOIOTH 3MICT €KOJOTIYHUX MPOOsIeM,
pO3B’sA3aHHS SKUX MOTpeOye MaTepiaibHUX, (DIHAHCOBHX Ta TPYIOBUX PECYpCIB.
O1iHKa cTaHy JOBKIUIA — 1€ aHAJITUYHUN MPOLIEC, 110 3a0e3neuye CUCTEMaTHYHY
NePEeBIPKY MOKIIUBUX HACIIJIKIB aHTPOIMOTEHHOI JISIIbHOCTI, aBapiiHUX CHUTYAIlii,
peaiizaili HOBUX TEXHOJIOTIH 3MEHIIECHHS HETaTUBHOTO THUCKY Ha HaBKOJUIITHE

IPUPOJHE CEPENOBUIIIE.
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3ani3HULIl CYTTEBO BIUTMBAIOTH HA SIKICTH aTMOC(EpHOro MOBITPs. Y AaHOMY
pO3aUT po3rIAgalThesl Xapakrepuctuku BukuaiB I[P B atmocdepy mxepenamu
nianpueMcTB  [IpuaHIIPOBCHKOI  3aii3HMIN, 3a3HAY€H1  IHTPEIIEHTH, IO
NOTPAaIUIAIOTh B aTtMocdepy, TEHJEHIl iX BIUIMBY Ha TMOBITPSHUN OaceiiH.
Hudepentianis BukuaiB 3P B atmochepy OCHOBHUMHM MiAPO3AiaMu 3a113HUYHOTO
TpaHCIIOPTY YKpaiHM HaBejeHa y Taou. 1.1, a y Tabn. 1.2 nmpuBeneHi 00’emu

BUKU/IIB 3a0pYyTHIOIOYNX PEYOBHH B aTMOC(epy 3aTi3HUISIMU Y KpaiHU.

Tabmums 1.1- Iudepenuianist BUKUAIB 3a0pyAHIOIOYHX PEUYOBHUH B
aTMoc(epy OCHOBHUMH MIPO3I1IIaMH 3aJI13HUYHOTO TPAHCIIOPTY Y KpaiHu

HasBa minpo3ainiB ramysi KinbKicTh MIKIIJIMBUX PEUOBUH, SIKI BUKHIAIOTHCS yCiMa
JoKepenaMu 3a0pyaHeHHs, %
BCHOT'O TBEp/i ra3omnoioHi Ta piJKi
Barousi gemno 16,3 10,7 17,9
JIoKOMOTHBHI HEMI0 18,5 12,3 20,3
3aBoaU 3 PEMOHTY 31,3 14,9 36,3

PYXOMOTO CKJIaIy Ta
3AII3HUYHOI TEXHIKHA

[NocrogapcTBO IUBLTBHUX 24,1 29,1 22,6
Cropynt
[mamonpocovyBabHi 0,2 0,2 0,3
3aBOIU
[Ile6eneni 3aBoau 9,6 32,8 2,6

Tabmums 2.2 — O6’emu BUKHUIIB 3a0pYIHIOIOUHX PEYOBUH B aTMOCc(hepy
3aI3HUALIIMA Y Kpaiau npotsiroM 2017 poky

O6actpb O06’emMu BUKHTIB 3a0PYIHIOIOYMX PEYOBUH B aTMOC]EpY, T
JloHeIbKa 3aTi3HULS 8393,835
JIbBIBCHKA 3ATI3HALA 1518,121
OnecbKa 3aIi3HULIT 2191,666
[TiBaeHHa 3aTi3HHAIISA 1815,549
[MiBnenHO-3axiMHa 3aI13HULA 2373,095
[TpugHinpoBCchKa 3aTi3HUI 1925,371
Bceboro 18217,637

Bnaue mexmnozennux 00’°ckmig¢ 3ani3HUYHO20 MPAHCROPMY HA CMAH
nogimpano2o cepedosuuia. 3 METOIO 3MeHIIEHHS HaBaHTakeHHs Ha HIIC, y Tomy
yucyl 3HwkeHHs BukuaiB IIIP B armocdepy, niaBuiieHHs: €heKTUBHOCTI poOOTH
NUJIOra3004MCHOTO OO0JIagHaHHs, po3pobJiieHa raixy3eBa IporpaMa 3 OXOPOHHU

IPUPOJTHOTO CEPEJOBUILA HA 3aI3HUYHOMY TPAHCIOPTI, KA MICTUTh PO3ALI
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«OxopoHa aTMOC(EpHOTO MOBITPS», 1€ nepeadadeHH psi MOBITPSIHO-0XOPOHHUX
3axO0/I1B.

3a0pyaHeHHs TOBITpsiHOro OaceiiHy Bukugamu 3P € ojHiero 3
HaWBAKIUBIMNX MPoOJIeM Ha 3aii3HuYHOMY TpaHcmopTi. [l{opiuro B atMochepy
MOTparuisie 3HauHa KUIbKICTh PI3HOMAaHITHUX 3P, Ko)kHa 3 SIKMX MEBHOIO MIPOIO €
IIKIJIMBOKO JJISL JKUBHX OPraHi3MiB, 1HXEHEPHO-TEXHIYHUX CIHOPY, 1CTOPUYHO
apxXiTEKTypHUX TMaM’STOK Tomo. AtMocdepa 3a0pyaHIOETHCS MPOAYKTaMHU
3TOPSIHHSA OPTaHIYHOTO TIAJIMBA, BYIJICBOAHSIMH, CIOJYyKaMH BaXKUX METAIB,
aepo30JIsIMU KHCIIOT, JIYTiB, apO ToIIO.

Piuynuit cymapuuii Bukug 3P B atmocdepy 00’exkTamMu 3alIi3HHYHOTO
TpaHcnopty Ykpaiau ckinagae npubauzno 300 tuc. T 6e3 ypaxyBaHHS 3allUJICHHS
CUIYYHMMH BaHTaXXaMH IPH IEPEBE3CHHI.

3HauHa dYacThHa BUKHUIIB (Omu3bko 85%) yYTBOPIOETHCA 3a paxyHOK
3TOPSIHHS TIajiiBa Ta TEXHOJIOTIl eKCIUTyaTallli JU3eJIbHOTO MariCTpaJlbHOTO Ta
MaHEBPOBOTO PYXOMOTO CKJady; Ha JOJI0 CTAlllOHApHUX JIKEpeN HaJeXHUTh
npu6sm3HO 15% BanoBoro 06’eMy BUKHIIB.

HaiiGinpmr  BakJIMBUMH  JDKEpenaMu  3a0pyJaHEHHs aTtMocdhepu cepen
CTaIllOHAPHUX JDKEpPEeN € JIOKOMOTHBHI Ta BaroHHi JEMO, 3aBOJM 3 PEMOHTY
PYXOMOT0 CKJIaqy Ta 3aJli3HUYHOI TEXHIKH, TOCMOJIapCTBa ITUBUIBHUX CIHOPY/I
(KOoTeNbHI).

90% BanoBoro 06’emy 3P, 0 BUKUIAIOTHCS B aTMOC(EpY CTallilOHAPHUMU
JDKepenaMH, BiTHOCHTBCA 1O KOTENbHHX, 5% — 10 OCTaHHIX TeIUIoarperariB
(koBadbChKi TOpHHW, TeYi s CYHIEHHS Ta TepMOOOpoOKkM Ta iH.), sKi
BUKOPHUCTOBYIOTh TBEPJE Ta pijike manuBo. [Ipu mpoMy B aTMOCchepy BUKUIAETHCS
Omu3bko 50 TUC. T 30JM, CaXki, OKCUJIIB a30Ty, CIpKH, Ta ByrJewo. [HII BUKUIN
(6mm3pk0 5%) MOB’sI3aH1 3 TAKUMHU TEXHOJIOTITYHUMH TMpoliecaMmu, sk (hapOyBaHHS,
MexaHiuHa oOpoOKa, 3BapIOBaHHS METAJlIB, XIMYHCTKA, 3apsjika aKyMyJSTOpIB,
BUMPOOYBAaHHS  amapaTypud, HAHECEHHS  TalbBaHIYHUX  TOKPUTH  TOIMIO.

TexHoyOr1YHI MpollecH, IO 3a0pYyIHIOIOTh aTMOc(epHe NOBITPs, HaBEJEHI Y

tabm. 1.3.
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Tabmung 1.3 — Jxepena BUAUICHHS Ta CKJIAJl MIKIJIMBUX PEUOBUH B
BUKHU/JIaX MIMPUEMCTB 3aT13HUYHOTO TPAHCIIOPTY

Jlxepeno (BUpOOHUIITBO, TIEX,
BIJIJTIJICHHS )

TexHoMOT14HMI TTpOTIEC

3a0pyaHIOI0Yl PEYOBHHHU

Jlokomomueni oeno

KorenpHi Ta 1HIII1

TEIIOCUJIOBI arperaTu

Bukopucranns nanvsa

3oyia, caxka, OKCHIM a3oTy,
CIpKH, BYTJICLIIO

Jlxepeno (BUpOOHUIITBO, TIEX,
BIJIJTIJICHHS )

TexHomOT14HMI TTPOTIEC

3a0pyaHIOI0Yl PEYOBHHHU

[TanuBHe Ta QIIBTpYBAJIbHE
BIJUTIIEHHS

BunpoOyBanus MaJUBHOI
amaparypu, Muiika, Cymka i
300pka GuIBTPIB

Jn3enpHe majuBo, KEPOCUH

3BaproBalIbHI OCTH 3BapioBaHHS ~ Ta  pi3aHHA | 3BapIOBAIbHUN aepo30Jb,
neTajaein dbTopucTHii BOACHB, OKCHUIU
a30Ty, CIIOJIYKM MapraHilio,
XpoMy , 3ajiza Ta IHIIUX
METAJIiB
[IpocouyyBabHO-CYIIMIIbHE [Tokpurts 1307IHHUMHE | Aepo30odTi bapo, JIeTKI
BIJUTIIEHHS JaKaMU Ta €HaIMA OOMOTOK | OpTraHiuHI PO3UMHHUKU
SIKOPIB, KOTYIIOK  IOJIOCIB

CJICKTPUYHUX MAIIUH

[TickocymunbHE BIIIIICHHS

Cknaa micKy Ta TPUMILIEHHS
JUISL KMOTO CYLUKH

IIun, 1m0 MICTHTL IIOKCHL
KPEMHII0, TPOAYKTH 3TOPSHHS
najnBa

AKyMyYJSTOPHI BIJIUICHHS

PemoHT Ta 3apsiaKa
aKyMyJISITOPIB  BIZMIOBITHOTO
THUITY

Aepo30iTi KUCTIOT Ta JIYTiB

MexaHiuHe BigAUICHHS

3arouyBalibHi Ta NUTIQYBaIbHI
pobotu

MertaneBuii Ta aOpa3uBHUIA
TIHIT

3anuBanbHE BIUIUICHHS 3anuBKa 6abiToM | BucokoTokcnyHi CIIOJTYKH
MIIIIANHUKIB TATOBUX | CBUHI[IO
eJIEKTPOABHUTYHIB

lanpBaHiuHe BiAIUICHHS XpoMmyBaHHS, HikemoBaHHs, | CIONyKH — XpoMy,  HIKeNo,

IIMHKYBaHHS Ta 1HIIIE

IIMHKY, MiJi, OJIOBA Ta 1HIIUX
METAIIIB

Manspcbka AUISTHKAa Ta MUWHI
BIJUTIIEHHS

Mansipceki poboTu

Aepo3onp (apOu, opraniuHi
PO3YMHHUKH, a€PO30JIh JIyT

Jlxepeno (BUpOOHUIITBO, IIEX,
BIJIJTIJICHHS )

TexHomOT14HMI TTpOIIEC

3a0pyaHIOI0Yl PEYOBHHHU

BignineHHs XiMUYUCTKH XiMUYHCTKA [Tapu TpuxgopeTHUIcHY
JlepeBooOpoOHMit PemonT KUTIIOBUX Ta | JlepeBHUI U
(O6yniBenpHUI) 11EX BHPOOHUIHX OymiBenb,

BUTOTOBJICHHSI  JIEPEB’SIH-UX

KOHCTPYKIIH, PO3NUITIOBAHHS

Bazonne oeno

KoTtenpHni Bukopucranns nanvsa 3oya, caxka, OKCHAM a30Ty,
CIpKH, BYTJICLIIO
30upanbHUi 1IeX Carocapi, CTOJIpHI, | 3BaprOBATILHHM aepo30Jib,
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3BapIOBAJIbHI, MaJIsIpHi | aOpa3uBHUIA Ta  METAJICBHI
poboTtu I, napu OpraHiuHuX
PO3YMHHUKIB, aepo3oii ¢hapo,
OKCUJHM METalliB, BYIJICIIO,
a3ory
Ilex pemonTy aBro3uenHoro | Enekrpo3BapioBanbHi po6oTH | OKcuaum MeTaiiB, BYTJICIIO,

oOJtagHaHHS

3BapIOBAJILHUI a€p030Jib

KoBanbcbko-MexaHiqHU M
BO30BUH IIEX

Ta

BuroroBnenHs Ta  peMOHT
JeTane  BI3KIB,  yaapHO-
TATOBUX NpUOOpIB 1 jaeraneit
TaJIbMOBOTO TT1ABIIITYBaHHS

3oma, caxka, OKCHUAM a3oTy,
CIpKH, BYTJICIIIO

Komnicuuii nex

OOMuBaHHs  netaneit  3a
JONIOMOT0K0 MMHMHUX MallluH
(J1y>)KHUJ MUMHUHN PO3YMH)

Aepo3oib 1yru

laneBa”igHMI 11EX

[TomipyBanss, HaHECEHHS
raJbBaHOMOKPUTTIB
(XpomyBaHHS ) Ha eTaji

Aepo30ii  KHUCIOT,
BaOKKHX METAJIiB

CIOJTyKHU

JIxepeno (BUpOOHHIITBO, IIEX,
BIJIJTIJICHHS )

TexHoMOTIYHUHN TpoIIeC

3a0pyaHIO0Ul PEYOBUHU

ITponosxenns tabmui 1.3

JlepeBooOpoOHUI 11eX BuroroBnenns  pgeraneit 3 | [Ilun nepeBuHM
JIepeBa  IUIIXOM  O0OpoOKH
JIePEBUHU Ha
JEPEBOOOPOOHUX CTAaHKAX

Enextpuunuii nex PeMoHT i 3apsiKeHHS | Aepo30J1i KUCIIOT 1 JIYTiB
aKyMYJISITOPiB

BiggineHHs XIMUYUCTKH

XiMUYHUCTKA OJISATY

[Tapu TpuxiopeTuieHy

Jlucmanyii yusinoHux cnopyo

KorenbHi

Bukopucranns nanvisa

3oma, caxa, OKCHAM a30Ty,
CIpKH, BYTJICIIIO

CronsipHi MaiicTepHi

JlepeBooOpoOHi CTaHKU

[Iun nepeBunu

MexaHiuHi MaiicTepHi

3BaproBaJIbHUN ITOCT

3BaproBaJIbHUI aepo30.ib,
CIIOJIYKH MAapTaHIfio, JT10KCH]
KPEMHIIO,

dbropunu,pTOpUCTHil  BOJEHB,
OKCHJIH a30Ty

["apaxi, CTOSTHKH s | JIBurynu BHYTPIIIHBOTO | OKCHAM  a30Ty,  BYTJEIO,
aBTOMAIIIMH 1 TPAKTOPIB 3TOpPSHHS BYTJIEBOJIHI
Po3unHOo-6eTOHHI By3/IH beronomimanku I{lemMeHTHHMIT TVUT

YTBOpeHi pu Pi3HOMAHITHUX MPOIIECcaX IIKIJTHBI PEUOBUHUA BUKUAAIOTHCS

CUCTEMaMM  BEHTWJIALIT

B arMmocdepy,

3a0pyIHIOIOYHN

MPU3EMHUN  1IAp

MOBITPSAHOTO OaceiHy. 3Ha4yHa KiJIbKICTh BEHTUIALIIMHUX YCTAHOBOK HE OCHAIleHa

CHUCTCMaMHU OYHNIIICHHAA BI/IKI/II[iB; CKCHHyaTaHiH HasiBHUX CHCTCM OYHMIICHHA Ta

KOHTPOJIb 3a iX pOOOTOI0 3IIMCHIOETHCS HAa HU3bKOMY TEXHIYHOMY pIBHI Ta HE

BIJINIOBIIa€ Cyd4acHUM BHMoOraMm. SIK pe3yibTar, 3a0pyIHEHICTh MOBITPS Y MICIISIX

pO3TaITyBaHHS BEJIMKUX MIAMPUEMCTB 3aT13HUII HaI3BUYAITHO BHCOKA.
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Jicepena naxonuuenna 6i0x00i6 Ha NIONPUEMCMEAX 3ATMIZHUYHO20
mpaucnopmy, ix ckiao0 ma moxcaueocmi ymunizayii. Benuki TpaHCHOpPTHI
NIIIPUEMCTBA, SK TMPABWIO, CTBOPIOIOTh Ta HAKOMWYYIOTh TBEpPIl MOOYTOBI
Binxonau (TTIB), siki 3aliMarOTh BEIHKI TEPUTOPII.

[IpuunHOIO 3a0pyAHEHHS TEPUTOPINA 3aTI3HUYHOI KOJii Ta MIANPUEMCTB €
MOTPAIUIIHHA HA(PTONMPOIYKTIB 3 ITMCTEPH HA KOJIi MiJ 4Yac MHepeBe3eHb uepes
HECMPABHICTh KOTJIB, 3JMBHUX MPHUCTPOIB, HENIUIBHOCTI JIOKIB LHCTEPH,
MOMNaJaHHs 3MallyBaJbHUX MaTepiajiB ITiJl 4ac 3alpaBKyd OYKC KOJICHUX Map Ha
MYHKTaX MpUHOMY 1 BIAMPABKHU €KIMIPOBKH, MOTPAIISHHS Macjia MpH eKiIipoBIii
JOKOMOTHBIB, TMOMaJaHHsA Ha()TONPOAYKTIB Ha TEPUTOpIi CKIAaLy MaJIUBHO-
MacTWJIBHUX MatepiaiiB. Ha mimanonpocodyBaiibHiI 3aBOJIM 3aBOJaX OCHOBHUMU
3a0pyJHIOBaYaMH € CJIAHIIEBl Ta KaMiHHO-BYTUJIbHI Macia, IKi MICTSATh Y CBOEMY
ckianl genonu. Y Taba. 1.4 HaBemeHiI cepellHI CIIBBIHOIICHHS MK 00’ €MOM

3arajibHOI Ta 3a0PYIHEHOI TEPUTOPIT OCHOBHUX BHJIIB 3aJII3HUYHUX IT1IIPUEMCTB.

Tabmums 1.4 — Xapakrepuctuka 00’ eMy 3a0pyIHEHHS TEPUTOPi
3aJII3HUYHOTO TPAHCTIOPTY

HasBa nianpuemcTBa ITnoma 3a6pyaHeHoi TepuTopii,%
CranIiii Ta MyHKTH 00CITyrOBYBaHHsI BaroHiB 10
[ImamonpocovyyBasibHI 3aBOJN 24
ITpoMUBHO-TIpOTIApIOBAJIbHI CTAHIT 25
JlokoMOTHBHI A€EI0 20
BaronHi neno 20
PedpmxepaTopHi nemno 10
[TyHKTH NiATOTOBKY MAaCa)KUPCHKUX BaroHiB 3
ITyHKTH TIATOTOBKYM BAaHTAXKHUX BAroHIB 5

Ha Tteputopii mianpueMcTB 3alli3HUII HAKOIMUYYETHCS 3HAYHA KiIBKICTh
IPOMUCIIOBUX TBEPANX BIIXOIIB.

3a cknady npomucnosi 8ioxoou 1e: JoM (CTpy>KKa ) YOPHHUX METajiB; JIOM
(CTpyXKa) KOJbOPOBUX METaJiB; BIAXOIW JCPEBUHU; IMANEpPOBi BIAXOJU, KapTOH;
BIANPALlbOBaHI aKyMyJIATOPH; BIANpPAllbOBaHI €JIEKTPOJITH; BiAMpalbOBaHI
HaQTOMPOMYKTH; IIJIAK KOTEIbHUX; BIAMPAI[bOBaHI MIMHU 3 METAJOKOPAOM Ta 0e3
METAJIOKOP/y; BIAIpPalbOBaHl PTYTHI JIAMIHU; BIIXOAU XIMYMCTKH; 3aMa3y4deHH
I'PYHTH, KapOiJl Kajlbllif0;  MOOYTOBE Ta OYy/IIBEIbHE CMITTS; POMHUCIOBE CMITTS;

raHyip’si; CMITTS TICJIsl IPOMUBKHU Ta OYMIICHHS BaroHiB; MacisiHi (QUIbTPH.




15

Ha mignpwemcTBax  3a/i3HUYHOTO  TPAHCIOPTY  YTBOPIOIOTHCS  Ta
HAKOMHMYYIOTHCSl TPOMMCIIOB] BIIXOAU PI3HOTO CTYNEHIO TOKCHMYHOCTI. OCHOBHA
YacTUHA MIANPUEMCTB MAIOTh JACPKABHY CTATUCTUYHY 3BITHICTh IO HAKOIIMYEHHIO
Ta PO3MIILIEHHIO BIJXO/A1B MiAMPUEMCTBA.

[HCTpYKINIST 3 HAKOMWYEHHS TOKCHYHUX BIJIXOJIB 3a3Hayae, 10 JIMITyr4a
KUTBKICTh BIIXOA1B Ha TEPUTOPIi BU3HAYAETHCA MIAIPUEMCTBOM 3T1HO 3 OpraHaMu
Ta yCTAaHOBAMH CaHITaApPHO-EMiEMI0JIOTIYHOI CTy»KOu Ta MiHeKkoOe3 ek Ha OCHOBI
kyacudikarii BiIX0/IIB: 3T1JTHO KJIacy HeOE3MeUHOCTI PEYOBHH, iX (HI3UKO-XIMIYHUX
BJIACTUBOCTEH Ta iH.

JlimiTyroya KUIBKICTh BIIXOJIB Ha MIAMPUEMCTBI - 1€ KITBKICTh BITXO/IIB,
Ky JO3BOJSIETBCS PO3MINIyBAaTH HA TEPUTOPii TPOMHUCIOBOI TUIOMIAIKUA Y
3aKpPUTOMY UM BIIKpDUTOMY BUTJISII 32 YMOBHU MOXJIMBOCTI BUAUICHHS IIKIIJTMBUX
PEUYOBHH Yy MOBITPSHE CEPEAOBUIIE TEPUTOPIT MIATPUEMCTBA Y KOHIICHTpAIIISAX, 110
He niepeBuIyroTh 30% ['JIK moBiTpst po60ou0i 30HH, Ta BIACYTHOCTI 3a0pyaHEHHS
TPYHTIB Ta BOJHUX OO’€KTIB y KUIBKOCTAX, IO MPU3BOIATH 10 TMEPEBUINCHHS
CaHITapHUX HOPM.

B 3anexxHOCTI BiJ TOKCHMKOJOTIYHOI Ta (hi3UKO-XIMIYHOI XapaKTEPUCTHKHU
BIJIXO/IB Ta 1X KOMIIOHEHTIB BIJIXOJH JONMYCKAEThCS THMYAcoBO 30epiratu: 1) y
npomucioBoMy (1eX, IIJISHKA) YM JOMOMDKHOMY (CKJIaa) TPUMIIICHHI; 2) Y
TUMYaCOBOMY HECTaI[lOHAPHOMY CKJIai; 3) Ha BIIKPUTIH IUIOIIA/III.

Cnoci6 TuMuyacoBoro 30epiraHHsi BIJXO/AIB  BU3HAYAETHCA  KJIACOM
HEOE3MEeYHOCTI PEUOBUH-KOMITOHEHTIB BiX0/1B. [Ipy HassBHOCTI y CKJIaal BIIXOIB
PEUYOBUH pI3HMX KJIAciB HEOE3MEYHOCTI, JIMITyI0ua KUIbKICTh HAKOIMUYEHHS, Yac
Ta crociod 30epiraHHs BU3HAYAIOTHCS HAABHICTIO HAWO1IbII HEOE3MEUHUX PEUOBHUH.

JxepenaMy HAaKONWYEHHS BIAXOJIB Ha MIANPUEMCTBAX 3aJI3HUYHOTO
TPAHCIIOPTY € BiAIpaIlbOBaH1 JYXKHI Ta KUCIOTHI aKyMyJSATOPH, JIOMIHECIIEHTHI
nmamru, ski mictate Ni, Pb, Ag (1-ii wmac HeOe3nmewHOCTi), BiANpamboBaHi
CJICKTPOJITH, Maciia PI3HOMaHITHMX MapoK BiJl pyXoMoro ckmamy (2-ii kiac

He0e3MeYHOCTI ).
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[Tig yac peMOHTY JOKOMOTHBIB HAKOMHUYYIOThCS Ha(TOILIAMH, BiIXOIH
bap6, mun (3-i1 kimac HebesmewyHocTi). Bimxomm 3 kmacy HeOGe3MEdHOCTI
YTBOPIOIOTHCS TAKOXK y XIMUYHCTKAaX, MPH 3BapIOBAILHUX pOOOTAX TOIIIO.

VY BEeNUKUX KUIBKOCTSAX YTBOPIOIOTHCS BIAXOMM 4 Kilacy HEOE3MEeUHOCTI: JIOM
Ta CTPY)KKa YOPHUX Ta KOJHOPOBHUX METaJiB, HUIAMH XiMBOJOOYUCTKH Ta

MEXaHIYHOTO OYMIICHHS CTIYHUX BOJ, KapOIAHUU MyJ, IUJIaMH KOTECJIbHUX Ta

Ky3€Hb, TAIbBAaHIYHUX I€XIB, BIAXOAM JACPECBUHH, CMITTS BiJ] OYUIICHHS BaroHiB.

MaroThcs 1HEpTHI BIJIXOJIH.

3 HaBCACHHUX JOaHHUX MOXHAa H063‘-II/ITI/I, oo JMme HCE3Ha4YHa 4YaCTHHa

BIJIXOJIIB TMEPEpOOSETHCS HA CBOIX ab0 creriagi3oBaHMX MiAMPUEMCTBAX ado

3HUIIY€EThCS. 3arajibHa TaOauIIsl BIIXO/IB HaBeIeHa y Tao. 1.5,

Tabmuns 1.5 — Metoau yTuiizaiiii mpoOMHUCIOBUX BIJXOIiB

HazsBa Bigxomis

PexomenoBani MeToIM yTHITI3AITIT,
3HENIKOPKCHHSI, 3aXOPOHEHHS

MertaneBuii OpyXT YOPHHX METAJIIB

3nada y Bropuepmer

MertaneBuii OpyXT KOJIbOPOBHUX METAIIB

3nava y Bropuepmer

BinmparpoBani Macia, majanBo

3maya Ha nNANMBHY 0a3y Ui pereHepartii.
Buxopucranss Ha i IPUEMCTBAX y
TEXHOJIOTIYHHX TpoIiecax abo AJisl OmaeHHS

[Inak ByriapHUN

BukopucTtanss miInpueMcTBOM

Binxonu nepeBunu

Buxkopucranus Ha i IPUEMCTBI TUTSE

cnaroBaHHs. Peaizariss HaceJIeHHIO

IIam BiJf MEXBOLOOYHNILIEHHS

Bukopucranus Juis TadMBHUX TMOTped Ha
nignpuemMcTBi. Crepwmisaiis 3 HACTYITHUM
BUKOPHUCTAHHSM JUIsI TOOPUB

CkJ1001#

3mava Ha cremiaTbHUN TPUHOMHUN TTYHKT IS
peatizanii mianprueMcTBaM abo yTuIizamii

BinmpariboBani aBTOMOOTbHI MIUHA

3/1aya Ha HaBapKy a0o K YTUIHCUPOBUHY

BinmparpoBani 1amMmnu, o MiCTATh PTYTh

3mava y croerianbHi NPUHOMHI TYHKTH 7S
JIeMepKypizaii

BianmpanboBani akymyasTopu

31a4ya CBUHIIEBUX IUTacTMH y BropuBermer
icCJIsl HONEePEHbOI PO3POOKH Ta MPOMUBKH

3ama3ydeHi IpyHTH

Metoau yTumizaiiii, o po3poOstoThCs

[TobyToBe, OyniBenbHE Ta MPOMHUCIOBE CMITTS

CopryBaHHs,  BIJOKpEMJICHHS ~ MarHiTHHUX
MarepiamiB, ckia. CHamdroBaHHS CMITTS, IO
3aJMIIMIOCS, TEPEeTBOPEHHS HAa CHHTETHYHE
naguBO. BUKOpHCTaHHS 307U Ta [UIAKIB MPH

BUTOTOBJICHHI ~ OyJiBeIbHUX  OJIOKIB  SIK
HAITOBHIOBAY1
Bigxonu perenepaiii eMYJIbCiit Ta | TepMiuHe 3HEMIKO/PKEHHS Ha  MOJIrOHAX

3MalyBaJIbHO-0X0JIO/KYIOUUX PIANH

MIPOMHMCIIOBUX BiJIXO/IiB
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Po3pizHeHiCTh 3aMi3HUYHUX MiINPUEMCTB, HAsSBHICTh BEIUYE3HOI MEpexi
MaJMX Ta CEPeIHIX MiAPO3AUIIB YCKJIAJHIOE: MO-TIepIle, 3aCTOCYBAaHHS HOBOIO
TE€XHOJIOT1YHOTO 00JIaHAHHS, 1110 3MEHIIIY€ BIUIMB HA MPUPOJIHE CEPENIOBHUILIE, Ta,
MO-JIpyre, YTUI3AIlii0 TPOMHCIIOBUAX BIJXO/IIB.

HaifObnkuuM yacoM TIANPUEMCTBO IMOBUHHO OyTH 3alliKaBJICHUM Y
3MEHIIICHHI YTBOPIOBAaHUX BIAXOJIB, Yy 3HIKEHHI IX KJIacy He0e3NMeYHOCTi
(HampuKIIa[l, HEUTpai3ailis KHCIUX Ta JIY)KHUX CTOKH). Lle M103BOINTh 3MEHITUTH
CyMy IJIaTEXIB 32 OXOPOHY MPUPOIH.

Buecox pyxomozo cknady y 3a0pyonenns ammocgepnozo noeimps.
KomiitHa TexHika Ta pyXOMHUH CKJaJ, Y TOMY UYHCII TEMJIOBO3H, BITHOCITHCS O
nepecyBHUX Jikepes 3a0pynHeHHs atMocdepu. OJMH TEIMJIOBO3 3a LIKIJIMBUMU
BUKHUAaMU € ekBiBajieHTHUM 10-15 aBToMOOUISIM. BiH cTBOpIOE NTOKaNbHY 00J1aCTh
JTy)Ke 3a0pyJIHEHOrOo TIIOBITPS Ha TEPUTOPIAX 3alli3HUYHUX BY3JIB, JEIO,
COPTYBAJIbHUX CTAHIINA Ta IHIIMX MiANpueMcTB. IIIKIIMBI BUKUAM BiJ] TEIJIOBO3a
HNOTPAIUIAIOTh y aTMOc(epy 3 BUXJIOMHUMH Ta3aMH MPHU CHATIOBAHHI JU3EIHHOTO
NajgbHOTO.

OCHOBHMMH TOKCHYHHUMH pPEUOBHMHAMH BiampanpoBaHux rasiB (BI)
TEIUIOBO31B € OKCHUIU CIPKHM, a30Ty Ta BYIJICIIO, BYIJICBOJHI, aibjaeriad. B
atmMocdepre noBiTps 97-98% 3P, 110 yTBOPIOIOTHCS MPH CIHATIOBAHHS MaJbHOTO,
NOTPAIUIAIOTh 13 BUXJONMHUMHU Tazamu, 2-3% 3P BUAUIAIOTBCA 3 KapTEpPHUMHU
ra3aMyd Ta NpU BUNAPIOBaHHs TNanbHOro. IloBiTpst y KaOiHax TEMIOBO31B TaKOX
3a0pYyIHIOETHCS BIANPALlbOBAHUMHU Ta3aMH, MapaMd KEPOCHHY Ta JIU3EIHHOIrO
naigpHOro. Ckitan BI' 3HaUHOIO MIpOIO 3aJIeKUTh BiJl TUITY JABUTYHA Ta PEKHUMY
Horo excrutyarari.

Y t1abn. 1.6 HaBeneHi o6’emu BukuAiB 3P au3enbHUMHM ABUTYHAMH
TEIJIOBO31B Y PEKMMI XOJIOCTOTO X0y Ta MPU MAaKCUMAaJIbHOMY HaBaHTa)KEHHI.

Ha 3ami3HuuHUX OianpueMCTBaX Ta B ACMO SK JOMOMDKHHUM TPaHCIOPT
BUKOPHUCTOBYIOTh aBTOMOOLII 13 OCH3MHOBUMH Ta AU3EIbHUMU JIBUTYHAMH, SIKI €

JI0JIATKOBUMU JIKepenamMu 3a0pyIHEeHHs aTMochepHu.
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Tabmuis 1.6 — Bukuau 3a0pyIHIOI0YHUX PEUYOBUH
JU3EIIbHAUMH JIBUTYHAMH TCIUIOBO31B

Ha3zpa pedoBuHu BHKMIM IIKiJZTHBHX PEUOBHH, MI/M°
XomocTui Xifg MakcumanbHe HaBaHTaKEHHS

Okcuan a3ory 121-208 291-421
OKcu BYTJICITIO 56-114 71-318
CipuucTHii aHTiIpu 1,7-3,5 2,5-82
dopMabaeria 1,15 1,94
Aneranpaeria 1,0 0,92
AKponein 1,73 3,41
ApomaTuyHi ByTJIeBOJHI 8,33 12,50
Caxa 120 84

TokcMuHMMHU BUKHIAMU JABUTYHIB BHYTpimHbOro 3ropsHHs  ([IB3) €
BI/IMpaIlbOBaHI Ta KapTEpHi rasu, Mmapu MajbHOIo 13 KapOropaTopa Ta MaJMBHOIO
O0aky. OCHOBHa YHMCTHHAa TOKCUYHHUX JIOMIIIOK HaaxoAauTh y atmocdepy BI'. I3
KapTepHUMH Ta3aMH Ta MapamMH NaJbHOTO B aTMoc(hepy HaaXOAsITh BYIJIEBOJHI Y
KUTBKOCTI 710 45% BiJ] 3arajJbHOrO BUKHTY.

Y Tabn. 1.7 naBemenuit cknaag BI' nBUTYHIB BHYTpIIIHBOTO 3TOPSHHS.
Hali611b111 TOKCUYHUM € BUXJION KapOHOpaTOPHOro JBUTYHA 32 PAXYHOK BEIUKOIO
Bukuay CO, NO, Ta ByrieBojHIB. JlM3eidbHI JBUTYHH BUKHAAIOTH Y BEITUKHUX
KUTBKOCTSIX Ca)Xy, YaCTUHKH $KOI MOXYTh MICTHTH aJCcOpOOBaHI TOKCHYHI

PEUYOBHHHU, Y TOMY UHCIIl KaHIleporeHHi 3P.

Tabmums 1.7 — Ckian BianmpanbOBaHUX ra3iB
JIBUTYHIB BHYTPILIHHOTO 3TrOPSIHHSA

KomnonenTtun O06’emHa yacTtka, %

KapGroparopsi /[B3 JuzenwHi /1B3

Hemoxkcuuni komnonenmu :

N2 74-77 76-78

02 0,3-8 2-18

H20 (napu) 3,0-5,5 0,5-4

CO2 5,0-12 1,0-10,0

TokcuyHi KOMnOHEHMU

CO 0,5-12 0,01-0,5

NOy y nepepaxynxy na N 20s 10 0,8 0,0002-0,5

Byenesooni 0,2-3,0 0,009-0,5

Anvoeziou 10 0,2 mr/n 0,001-0,09 mr/n

Caorca 0-0,4 r/nm® 0,01-1,1 r/m®

bensz(a)nipen 10-20 mkr/m® 10 10 Mxr/m®
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Bnnue ¢hizuunux paxmopie: oxcepena wiymy ma eiopauii, ioHizy0u020
BUNDPOMIHIOBAHHSA, €/ICKMPOMACHIMH020 eunpomintoeanns. lllyMoM Ha3uBarOTh
OyIb-5IKi 3BYKH, 1110 MOAPA3HIOIOYE AII0Th Ha JIIOJIUHY Ta 3aBaXXAIOTh CIHPUUHSIITTIO
KOPUCHUX CUTHANIB a00 MopymryroTh Tuiry. OCHOBHHMH JDKEpellaMd IIyMy Ha
3QII3HUYHOMY TPAHCIOPTI € PYXOMI MOTATH, KOJNIMHI MallduHU Ta BUPOOHUYE
00J1aTHaHHS T1IPUEMCTB.

[HTeHCHBHMI pyX MOTAriB MOOJM3y HACENEHUX IyHKTIB, y MICTax Ta
CEeJMINAX MOMITHO MOTIPIIye aKyCTUUHUN KIIIMAT HACEJIEHUX MYHKTIB Ta MKUJIMX
npuminieHb. OAHUM 13 OCHOBHHUX JIKEPENl IIyMYy Y PyXOMOMY TOT#31 € JIOKOMOTHB.
3aranbHUM [IyM JU3€IbHOIO JBUTYHA TEIUIOBO3y Ha BiacTani 0.5 M Bin iioro
KOPITYCYy Ta aepOJIMHAMIYHUI [ITyM BUXJIOMY Ha BIJICTaHI 1M BUXJIOITHOTO MaTPyOKy
nocsarae 120nb. Haitbinpm 3HauHMi aKyCTUYHUNA TUCKOMGPOPT BUHUKAE y pailoHi
COPTYBAJIBHUX CTaHIIM. [HOMII CTBOPIOETHCS BUKIIOYHO BAXKKWNA aKyCTUYHUU
KJIIMAT, MOB’SI3aHUM 13 HeOaKaHUM TMOEHAHHAM I0i3HOTO Ta CTAHIIIHHOIO IITyMiB.
JlxepenaMy 1HTEHCHUBHOTO IIIyMy € TaKOX JIOKOMOTHBHI, BaroHHi Jero,
JJIOKOMOTHBHI Ta BaroOHOPEMOHTHI1 3aBOJIY, 3aBOJIM 3a11300€TOHHUX KOHCTPYKIIIH,
nieOeHeB1 3aBOIM, PEMOHTHI MalCTepH1 Ta peHKO3BaPIOBAIIbHI OTATH TOIIO.

[IIlymMr TEXHOJOTIYHOTO OOJaJHAHHSA MOXXHA OPIEHTOBHO MOJUJIUTU Ha TPHU
kareropii: 1) nomipno wiymni 3 cyMapHuUM piBHEM 3BYKy He Oinbiie 751b; 2)
wymni - 75-1000b; 3) ocobruso wymmui 3 piBHem Oumbme 100 gb. OcoGimBo
IIYMHE YCTaTKyBaHHS HECHPUSTIMBO BIUIMBAE€ HA OPraHi3M JIIOAUHHU. Y IbOMY
BUIAJIKYy 3aXOJW TIO0 3HIKCHHIO IIIyMy € TEpPIIOYeProBUMHU TaKOX 1 TIO
BIJTHOIICHHIO 70 ITyMHOTO Ta MOMIPHO NTyMHOTO O0JIaTHaHHS.

PoOiTHMKM  3aM3HUYHOTO TPAHCIOPTY TMPU BUKOHAHHI  CIIYKOOBUX
000B’SI3KIB MOCTIHHO 3HAXOMATHCA Wi €0 1HTEHCHUBHOTO IIYMY, SKHH OKpIM
IIKiIMBOI  1ii, Mackye iHQopmarliiiini 3BykoBi curHaiau. lle yckmagHioe
CIOPUMHATTS 3BYKOBUX CHUTHAJIB, IO TMOJAIOThCS PYXOMHM CKJIaJOM Ta
MOBIJJOMJICHB JTUCIIETYEPA Ta MIIBUIIYE HEOC3MEUHICTh BAPOOHUIOTO MPOTIECY.

[Ipu TpuBanomy nepeOyBaHHI JIOAMHUM B yMOBax HiABUIICHOTO MIYMY

3HWKY€EThCS MPaIE3JaTHICTh 32 PaxyHOK IiJICBIIOMUX BHUTpPAT €HEPrii B SIKOCTI
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3aXMCHOI peakiii opraHizmy (mepma (a3a HEraTMBHOTO BIUIMBY Iiymy). Jpyra
daza BiIoOpaKyeThCS Y HECTIPUATIMBHUX 3MIHAX CEPIIEBOI AiSIIBHOCTI, JUXAaHHS Ta
KpOoBOOOITYy. 3’SBIS€TbCS TiJBUILICHA JIPATIBIMBICTh, JEIMpecisi Ta IMacUBHE
BIJHOLIEHHS A0 pobotu. Tpers ¢dasa BIIIMBY HIyMy XapaKTepHU3yeThCs
NOPYIICHHSIMU CIIyXY, IIYMOM Y ByXax, O€3COHHSM Ta MOXIJIMBOI HYAOTOIO.
3asBIISIETHCS TTOraHUN HACTPIM, HE3TOBIPIMBICTH Ta HABIThH BOPOKE BIIHOIICHHS 10
OTOYYIOYHX.

Jlxepenamu BiOpallii Ha 3aJI3HUYHOMY TPAHCIOPTI € TakKi TEXHOJIOT1YH1
IpoLECH, K yKJIaaka OCTOHHUX cyMiliei, (opMOBKa 3ali3HUYHUX BUPOOIB Ha
BIOpOIUIONIaAKax Ta BUPOOHUIITBO KPYMHO-TIAHETbHUX KOHCTpYKIi. Lli BiOparii
gyepe3 (QyHIaMEHT NepealoThCsl y HABKOJMIITHE CEPEIOBHIIIE.

Jbxepenamu BiOpallii € TakoX PyXxOMi MOTSTH, MEXaHIYHI KOJIMBAHHSA, fKI
BOHHU 30YKYIOTh, OCOOJIMBO 3HAYHI MPU PYCl MO TyHEISAX Ta IMITYYHUM CIIOPYJIaM.
Tak, pu ciiyBaHHI MOTATY Y€pe3 MICT, BiOpallisl IepelaeThCs Yepe3 HOro OCHOBY
Ha pIYKy Ta 00’ €KTH, IO 3HAXOAATHCS opyd. [Ipu pyci moizay MeTpo mo TyHemto
MUJIKOTO 3aKJIaJIcHHs BiOpallisl BIIUYBAETHCS Y MOPYY PO3MIIIICHUX OYJIMHKAX.

JlxkepenamMu  3Ha4YHMX BIOpamiii € KONIMHI ~MalluHW, HaIpPHUKIaI,
mebereourcHa MamuHa ([IJOM) Ta iHmi. PoGoTa 1ux MaimH CynpoOBOJKYEThCS
IHTEHCUBHUM IIIyMOM Ta 3HAYHUMH B1OpaIlisSIMH.

[oHi3ytoue  BUIPOMIHIOBaHHS — TOTOKM YacTMHOK Ta  KBAHTIB
CJICKTPOMArHiTHOTO BHIIPOMIHIOBAaHHS, IPOXO/DKCHHS SKUX 4Yepe3 PEUYOBHHY
MPU3BOUTH JO ii 10H13a11iil Ta 30y PKEHHIO 11 aTOMiB Ta MoJiekyil. Ha 3amizananomy
TPAHCHOPTI  JDKEpelIaMy  10HI3YIOUOTO  BUIIPOMIHIOBaHHS €  IEPEBE3EHHS
PaZlOaKTUBHUX BAaHTAXIB Ta OY/IBEJIbHUX MaTtepiaiiB 3 MIABULIEHUM pPIBHEM
pamiariii, HanpyKIaa, TPAHITY.

3riIHO JIF0YUX CTaHAApTIB piBEHb pajiallii BBAXKAEThCS OE3MEUHUM, KOJIU
moauHa oTpumye 3a pik g0 170 wmbOep. Taka mo3a 10HI3yrO4Ool pasiamii
npuiiMaeTbcsi 3a OesneuHy. bionoriuHuii BIUIMB pPI3HUX 03 HaBeAcHA Y

Tabymi 1.8.
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Tabmuig 1.8 — BruuB 1031 BUIPOMIHIOBAHHS HA OpraHi3M JIHOIUHU
Jo3a, 6ep bBiomoriunuii BINMB
0-25 Brutus He criocTepiraerscs
25-50 HeBenuke 3HIKEHHS KiNBKOCTI OUTUX KPOB’SIHUX

TiNeub(JICHKOUTIB) y KPOBi, 3MEHILIEHHS CTIHKOCTI
oprasizmy a0 iHbexin

50-100 [TomiTHE 3MEHINEHHSA KIIBKOCTI JICHKOLUTIB Yy
KpOBI

100-200 Hynora, OmroBoTa, BUMAIiHHS BOJIOC. 3aruoOeb
KIJIITHH KPOBI

200-300 Kpogsoreua, s3BH, CMEPTh

300-500 loctpa mpomeneBa xBopoba: 50%  xBopux
MOMUPAIOTh Y MEPIIHI THKICHD

750 CMepTHICTh ypakeHnX HabmmxyeToest 1o 100%

[TpumycTiMi  HOPMH  BIUIMBY  INTYYHUX  JDKEpENl  10HI3YKOUOTO
BUMPOMIHIOBaHHS Ha HACEJICHHS Ta JOBKULIS BU3HAUYCHI HOPMaMH paaialiiifHOi
oe3nexu HPB-76/78.

Ha 3aii3HM4YHOMY TPaHCIIOPTI ICHYE Pl CUCTEM Ta 00’ €KTIB, SIK1 BIUTMBAIOTh
Ha JOBKUUIS Ta >KUTTE3AATHICTH JIIOACH 4Yepe3 eleKTpoMmarHiTHi mois. Jlo Hux
BigHOCATh: cuctemu JIEIL, Ta Mepexi TATOBOTO €NEKTPUYHE OCHAIICHHS MpU
CJIEKTPOTSA31 MOCTIMHOTO Ta MEPEeMIHHOTO CTPYMIB, TATOBI Ta TpaHc(opMaTopHI
MIJCTAHIi, TOCTH CEKI[IOHYBaHHS, JiHII TMOB3JOBXHBOTO  EICKTPUIHOTO
ocHamieHHs Hanpyroto Bing 0,25 nmo 35 kB, GaratompodinbHi JiHIT 3B’S3Ky Ta
TEJIeMEXaHIKU, CHUCTEMHU E€JEKTPUYHOTO OCHAIIEHHS Ha pyxoMomy ckianai. Kpim
TOTO, PENKU KOJIH, SIKI € 3BOPOTHHUMH MPOBIJTHUKAMU TSATOBOTO CTPyMY, €

JIKEPEJIOM BUITPOMIHIOBAHHS €JIEKTPOMAarHiTHUX IOJIIB.
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2 AHAJII3 BIUTMBY OCHOBHUX IIJIITPUEMCTB-3ABPY THIOBAUIB
TIPUHITIPOBCHKOT 3AJII3HULI HA JOBKIIJIS 3A JIOTIOMOT OO
[IPOT'PAMHOI'O KOMIUJIEKCY «<EKOTPAHC»

2.1 Ilpu3HayeHHs Ta 3aa4l MPOTrpaMHOTo KoMIuiekcy «EkoTpaHcy

Jlns  ycmimmHOro BHPIIICHHS €KOJOTIYHMX TpoOJjieM HeoOXiJaHa 4YiTKa
oprasizaiisi MpUPOJOOXOPOHHOI JISUTBHOCTI HA yCIX MiNsSHKax ramysi. OnHiero 13
HaWBaXUIMBIIIMX 3a/1ad [OTO HAIPSMKY € OpraHi3allisi KOHTPOJIIO 3a BUKHIAMU
MIKIJJIMBUX PEYOBHH Yy HABKOJMILIHE CEpPEAOBHILE, CTBOPEHHS 1H(POpMAIiITHOTO
O0aHKy JaHUX MO0 €KOJIOTIYHOI CHUTyalli Ha 3aJi3HUISNX, MOXKIUBICTh
OMEPATUBHOTO MEPErIsiAy Ta 00poOKH OTpUMAaHOI 1H(POpMAIIii.

Cucrema 1H(GOpMaILIHHOTO CYMPOBOAY MPHUPOJOOXOPOHHOI IISUIBHOCTI Ha
3II3HUYHOMY TPaAHCIOPTI po3po0sieHa CIIBPOOITHUKAMH JIHIIPOMETPOBCHKOTO
JIEP’KaBHOTO TEXHIYHOTO YHIBEpCUTETy 3aii3HU4HOro Ttpancnopty (AATY3T),
JIHITTPOTIETPOBCHLKOTO BIIIIJICHHSI HAI[IOHAIILHOTO €KOJOTIYHOTO LEHTPY YKpaiHu
(ABHELLY), HauionansHoro Texniunoro yHiBepcuteTy « KITI» m. Kuis ( KIII).

[Tporpamuuii kommuiekc JIBHEILY «Exorpancy mpusnadeHuit 1j1s aHamizy
Ta KOHTpOJI0 1HGopMallli Mpo TOKA3HUKU 3a0pyJHEHHS HaBKOJUIIHBOTO
CepeOBHINA Ta PAIiOHATHFHOTO BUKOPUCTAHHS IPUPOTHUX PECypCiB MiAMPHUEMCTB,
CITyx0, MUPEKINiH 1 mopir y uutomy. Po3pobnenuit komrieke iHGOpMATHBHUH 1
NpOCTUH B OOCIYroBYyBaHHI, 10 POOUTH HMOr0 JOCTYITHUM JJis ONEPATHUBHOI
poOOTH BIAMIOBITHUX CITYXKO.

[ligmpuemMcTBa 3aIi3HUYHOTO TPAHCIIOPTY PETYJSIPHO 3BITYIOTH PO
MOKa3HUKH 3a0py/THEHHS HAaBKOJMIIHBOTO CEPEIOBHINA 1 IUIaTeXaX Ha OXOPOHY
IPUPOJIH.

30KkpeMa, CTPYKTYpHI HiAPO3ILIM JOPIT IMOPIYHO HAMAIOTh 3BITH: 1) mpo
OXOPOHY aTMOC(EPHOTO MOBITPsT; 2) PO BUKOPUCTAHHS BOJU; 3) TPO YTBOPEHHS,
BUKOPWCTAHHS Ta 3HUIICHHS TOKCHYHUX BIIXO/IIB; 4) IPO €KOJIOT14H1 300pH, TIIaTy

3a MPUPOJIHI PECYPCHU 1 TOTOYHUX BUTPAT HA OXOPOHY HPUPOJIH.
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[Ipu  Benmukiii  KUIBKOCTI ~ MTIANPUEMCTB  MOpPOOJIEMYy  CTAHOBHTD:
1) ynopsAKyBaHHS Ta aHaji3 MPEACTABICHOI MiANMPUEMCTBAMH iH(OpPMAIT;
2) KOHTPOJb MpaBHILHOCTI iH(popMallii (y Ti 4YacTHHI, ¢ BOHA IIOB'sA3aHa 3
pPO3paxyHKaMH).

3 ypaxyBaHHSM IIbOTO 1 PO3pOOJIEHI TporpaMHi 3aco0M aBTOMAaTH3AIlil
00OpOOKHM 1 KOHTPOJIIO JaHUX, IO JOAAIOThCS JIHIMHUMHU  TIANPUEMCTBAMU
3aJ1I3HUYHOTO TPAHCIIOPTY B paMKaX €KOJIOTT4HOI 3BITHOCTI.

OcHOBHa ifesl TOJATaE B CTBOPEHHI MPOTPAMHOTO KOMIUIEKCY, SIKHM
703BOJIMB OM BBOJAUTH B mam'siTh nepcoHanbHoro komm'torepa (I1IK) Ha piBHI
CTPYKTYPHOTO TMIiJIPO3AUTY BIAOMOCTI 3 JOKYMEHTIB €KOJIOTIYHOI 3BITHOCTI,
BUKOHYBaTH pPO3PaxyHKH, IO JIO3BOJSIOTH KOHTPOJIOBATH JOCTOBIPHICTH
MIPEICTABJICHUX JaHUX, 1 BAKOHYBATH aHAJII3 IUX JaHUX.

Jns ananizy iHdopMaiiii i3 3BITIB MANPHUEMCTB HEOOXIHO TepeadadyuTH
MOXJIUBICTb:

—  pO3paxyHKy TiJICYMKOBUX IIOKa3HUKIB 3BITHOCTI 3a KaTeropisiMu
M1IPUEMCTB;

— BEJICHHS HOPMATUBHO-JOBIKOBOI iH(popMaIlii (IOBITHUKA TiAIPUEMCTB,
3a0pyIHIOIOYMX PEYOBHUH, TOKCHUHUX BIJXO/IIB);

— ¢opMyBaHHS Ta BUAa4l pi3HOro BUAY Ipadikis, 0 BiJ0OpakaloTh PiBEHb
€KOJIOTTYHOTO 3a0py/THCHHS;

- dbopMyBaHHS Ta BiOOpaX€HHS Ha KOJbOPOBIA CXEMl JOpPOTH
chOpMOBaHOI €KOJIOTIYHOT CUTYAIIii.

BaxBoro BUMOTrorw 70 po3po0JIFoBaHMX 3aCO0IB € 3pYYHICTh BBEACHHS 1
nepersiay aanux. J{ns fioro 3abe3neueHHs He0OX1THO MepeI0aunTH:

—  BIAMNOBIZHICTH €KpaHHUX (OpM JJIsi BBEICHHS 1 MEpPerisay JTaHuX
3aTBEPIHKEHUMHU (POpMaMU CTaTUCTUYHOI 3BITHOCTI,

— TPHUCKOPEHHS Ta MiABUIICHHS JOCTOBIPHOCTI BBEJCHHS TEKCTOBUX JAHUX
3a paXyHOK BUKOPHCTAaHHS CTaHAAPTHUX CIHCKIB PEYOBUH - 3a0pyJHIOBAUiB ,

BIJIXO/IIB;
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— MOXJIMBICTb BUOOPY JTaHUX IS MEPEriany 3a paxyHOK BHUKOPHUCTAHHS
JIEPEBOBUIHUX JJOBIIHUKIB MIANPUEMCTB;

—  po3paxyHOK 1 BioOpakeHHS TMOKa3HUKIB O€3MOCEPEHbO TI0 XOIy
BBEJICHHSI JIaHUX.

CyuacHuil piBeHb TEXHIYHHUX 1 nporpamHux 3aco6iB 1K xapakrepusyerbcs
HACTYITHUMU NTapaMETPaAMHU :

— npouecop [1K ne nuxue P-166, onepatuBHa nam'stb He MeH1Ie 32 MO;

— omeparriina cuctema Windows - 95 OSR2, 98, ME, NT4 + SP5, 2000.

Ile n03BOJIsIE BUKOPUCTOBYBATH Cy4acCHI BUCOKOE(EKTHBHI 1IHCTPYMEHTAIbHI
3aco0u, po3pooku iHGopMaIiiHuX cucTeM. OJHUM 3 HaOUIbII MOTYXHUX TaKUX
3ac00iB € Ha chorojHimHIN AeHb nakeT Delphi ¢gipmu Borland. ¥ mporpamuomy
3a0e3MeyeHHl BUKOpPUCTaHa KIII€HT-cepBepHa TexHojoris. KiienTcbka yacThHa
Harmucana Ha Delphi 5.0, B sxocti CYB]] BukopucroByethes Interbase. Tomy miis
poOOTH mporpaMHOTO KOMIUIEKCY «EkoTpaHc» HeoOXximHo BcTaHoBUTH Ha [IK
CVYB]I Interbase 6.01 a6o FireBird.

B ocnogi Delphi nexuts moBa TypOo-Ilackans. PazoM 3 TUM makeT Hajae
KOIITH aBTOMAaTH3allli CTBOPEHHsS €KpaHHUX (OpM BBOIy-Neperisay naHux. [lo
nepesar Delphi BigHOCSTBCS:

— BHUCOKHM piBEHb aBTOMATH3allli CTBOPEHHS €KpaHHUX (POpM, 1110 JO3BOJISIE
CKOPOTHUTH Yac po3poOKHU Iporpam;

— HasABHICTh 3aco0iB poOOTH 3 PI3HUMHU ICHYIOUMMH CTaHJIapTaMu
pensiiHuX 0a3 JaHuX, IO Ja€ MOXKJIUBICTh BUIBHO BHKOPHUCTOBYBATH ILIEH
edeKTUBHUIN anapar yrnopsAKyBaHHS Ta MOLIYKY 1H(opmallii;

— BHUCOKa HAJIHHICTb.

Po3pob6ienuii mporpaMHuil KOMIUIEKC peaiizye Taki 3aBJIaHHS:

— ¢opMyBaHHs 3B€ICHOTO 3BITY MPO OXOPOHY aTMOCHEPHOTO MOBITPSI;

— (hopMyBaHHs 3BE€JICHOTO 3BITY PO BUKOPUCTAHHS BOJIH;

— ¢opMyBaHHS 3BEJIEHOTO 3BITYy II0JO0 YTBOPEHHS, BUKOPUCTAaHHS 1

3HHIIIEHHS TOKCUYHHUX B1IXO/IIB;
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—  (QopmyBaHHSA 3BEJEHUX 3BITIB JOPOTHM 1 3BITIB IO KOHKPETHOMY
H1ATPUEMCTBY

Bci nepepaxoBaHi 3aBaHHs peajii3oBaHl Ha 3arajbHUX MPUHIMIAX 1 MAIOTh
noAiOHUN  KOPUCTYBaJIbHUIIBKMM  1HTepdeiic. BoHUM  XapakTepu3yroThCs
0COOJIMBOCTSIMH, SIK1 TIEPEPAXOBYIOTHCS HIXKYE.

B ocHOBI 00poOKM 3BITHOCTI JIeKaTh pEJSIidHI 0a3u JaHUX MICTATh
iH(pOpMaLlI0 MPO TMOKAa3HUKH 3a0pyJHEHHS CepeAOoBUINA 1 MPO BUKOPUCTAHHS
MPUPOIHUX PECYPCIB, SKa BMOPSAIKOBAHA IO MIANMPUEMCTBAX (3 ypaxyBaHHSIM
KaTeropid MiANPUEMCTB) 1 MO pokax. BukopucTaHHs amapaTy pesmiiiHux 0a3
J03BOJIIE BHUKOHYBaTH INBHJIKUM 1 3pyYHHM MONIYK HEOOXITHUX JIaHUX
(HampuKJIa, BIIOMOCTEHN I10J10 KOHKPETHOTO MiANPUEMCTBA 3a JIaHWK MepioJl ) Ta
iX y3arajabHEHHs (30KpeMa, MiAPaxyHOK MiJCYMKOBHUX IOKa3HUKIB 3a TpylaMH
TiAITPUEMCTB 200 BCIM IMiAMPUEMCTBAM OKPEMO).

Jns BBedAeHHS 1 Tepenisily BHUXIIHMX 1 y3arajbHEHUX  JIaHUX
BUKOPHCTOBYIOTBCS OJIHI ¥ Ti X €KpaHHI (OpMH, CTBOpPEeHI 3aco0aMu TakeTa
Delphi, sixi 3a cBO€rO CTPYKTYPOIO BIATIOBIIalOTh CTAHAAPTHUM OJJAaHKAM 3BITHOCTI.
Biapasy micns 3amycKy nmporpamu 3'siBISIETbCS 1i TOJIOBHE BIKHO, K€ CKIIAAETHCS 3
3aroJioBKa, TOJIOBHOTO 1 MIKTOTrpahiyHOTO MEHIO 1 CMyTH KOHTEKCTHOT IMiIKa3KH.

B pamkax craHmaptHOro iHTepdeiicy KOpHUCTyBau Ma€ MOKIIUBICTh
BUKOHYBAaTH HACTYIHI JIIi:

— BUOUpaTH JJIs BBEACHHS 1 NMEPETyIsay TaHUX KOHKPETHE MiAMPUEMCTBO 3
ICHYIOYOTO JEPEBOBUAHOIO CHUCKY (y SKOMY HIANPUEMCTBA PO3MILIEHI 10
KaTeropisiM) 3 ypaxyBaHHSM POKY 1 KBapTally 3BITHOCTI (mpu poOOTi 3 OJaHKOM
po BUKOpHUCTaHHS Boau). Komu miampuemMcTBO 1 3BITHHUW piK 3a7aHi, abo Ha
€KpaHi BiOOpaKkarOThCS paHille BBEACHI AaHi, a00 TOTYeTbCS 4YKMCTa E€KpaHHA
dbopma myis BBENEHHSA JaHUX. Y MIpYy BBEIEHHS BUXIIHUX JaHUX OOYMCIIIOBaHI
noist 1 panku  (GopmMu  mepepaxoBYIOTbCS ABTOMATU4YHO, IO  JI03BOJISIE
KOHTPOJIIOBaTH MPaBUJIbHICTh 3alIOBHEHHSI 3BITY;

— 3a/JaBaTM pPEXHUM BHUBEJEHHSA MIJCYMKOBOi 1HoOpMalii uisl Tpynu

H1AIPUEMCTB 200 BCIX MIJIPUEMCTB;
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— TeperisiIaTi 1 KOpUryBaTH HOPMATHBHO-/IOBIIKOBY 1H(OpMaIlio, a came:
JIOBIIHUK MIANPUEMCTB, TOBIIHUK 3a0pYyHIOIOUNX aTMOc(hepy PEUOBUH, JOBITHUK
3a0pyAHIOIOYUX BOJY PEYOBHUH, JOBITHUK TOKCUYHUX BIJIXOJIB;

- dbopmyBatn Tpadiku, IO BiIOOPaKAIOTh PIBEHh EKOJOTTYHOTO
3a0pyHEHHS ;

— meperisaaTi cpOopMOBaHy €KOJIOTIYHY CUTYallil0 Ha KapTi IOPOTH;

— 30epiratv 1 BIHOBIIOBATH 3 OOpaHOi TEMATHUKH 3a 3aJaHUN MEPIO
3BITHOCTI 10 KOHKPETHOMY MIAIPUEMCTBY a00 MO rpymi MiMPUEMCTB.

Jlis BU3HAYEHHS €KOJOTIYHOTO 30MTKY Bl 3a0pyIHEHHS HABKOJIHMIIHBOTO
CepellOBUILA MIANPUEMCTBAMHU 3aI3HUYHOTO TPAHCHOPTY po3podJieHa mporpama
KITII.

AJTOpUTM pO3paxyHKy €KOJOTIYHOIrO 30UTKY MpU3HAUYEHUHN ISl HallMCaHHS
nporpamMu B OyAb-sIKOMY CEpEIOBHUIIl MPOrpaMyBaHHs, sKa po3paxoBaHa Ha
BUKOpucTaHHA nepcoHanpHux EOM kmacy IBM PC. Anroput™ po3paxyHKY
€KOJIOTTYHOT0 30MTKY CTBOPEHHH BIJMOBIAHO /10 Hakasy MiHICTEpCTBa OXOPOHU
HaBKOJIMIITHROTO CEPEJIOBUINA Ta sJIepHOI Oe3neku YKpaiHu, a Takox JlepkaBHOI
nojnaTtkoBoi anMiHicTpamii Ykpainu Big 19.07.99 p. Ne 162/379 «IIpo
3aTBEP)KEHHST 1HCTPYKII Mpo TOPSAOK OOYMCICHHS Ta CIUlaThd 300py 3a
3a0pyAHEHHS IPUPOJAHOTO CEPETOBHILAY.

[Iporpama po3paxyHKy Npu3HauY€Ha AJ1s1 0OUKCIIeHHs 300py 3a 3a0py/IHEHHS
HABKOJIUIITHBOTO IPUPOIHOTO cepeloBHUIlA BCIMa cyO'ekTamu
MPUPOJOKOPUCTYBAHHS, B TOMY YHCI, 1 MIAMPUEMCTBAMH 3aJII3HUYHOTO
TPAHCTIOPTY, SIKi HAAAIOTh Oy/Ib-IKYy aHTPONOTEHHE HABAaHTAKEHHS HA HABKOJIUIITHE
CepeIOBHILIE.

AJTOpUTM PpO3paxyHKy EKOJIOTTUHOTO 30UTKY OyIyeTbcs 3a MOIYJIbHUM
MPUHIMIIOM 1 CKJIaAaeTbes 3 5 nporpaMHux moaymaiB ( [IM), o BUKOHYIOThH Takxi
GyHKIIT:

— IIM «Bukunu B atmocdepy 3a0pyIHIOIOUUX PEYOBHH CTalllOHAPHUMU
JOKepenaMu» - BUKOHYE pO3paxyHOK 300py, SKUH HEOOXIHO CIUIATUTH

CTaIllOHAPHOTO JHKEepelia 32 BUKUIU B aTMOCheEpy;
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— IIM «Bukuaun B armocdepy 3a0pyAHIOIOUUX PEUYOBUH NEPECYBHUMHU
JUKEpellaMu» - po3paxoBye 30ip, SKUH HEOOXIMHO CIUIATUTH 34 BHUKUAU B
aTMocdepy nepecyBHUMHU JKEpesiaMH - aBTOMOOUIBHUH 1 3aJII3HUYHUNA TPAHCIIOPT.

— IIM - «Ckuau 3a0pyJHIOIOYHMX PEYOBHH O€3M0CEPEAHBO Yy BOJHHMA
00'eKT».

— [IM «Po3MimeHHs BiIXO/IIB» - pO3paxoBye 30ip 3a pO3MIIICHHS BiIXO/IiB
y 3aJIe)KHOCTI Bij 1X 30epiranHi ( Miclis 1 XapakTepy CKJIalyBaHHS).

— IIM - «bopmyBaHHS JOKyMEHTa». Y IbOMY MOMYJIl MPOBOJIUTHCS
PO3paxyHOK 3arajibHOTO 300py 3a 3a0pyJHEHHsS HAaBKOJUIIHBOTO CEPEOBHILA, a
TaKO0XX YaCTUH 300py, 110 UayTh 10 Jlep:kOrKeTy Ta MiCIIeBUX OFOJIKETIB.

[To 3akiH4eHHI PO3PaxyHKY B IOMY K MOJIYJI 31HCHIOETHCS (OPMYBAHHS
BUXIJTHOTO JOKYMEHTa, CKJIQJCHOTO BIAMOBIAHO 3 IHCTpYKIlieo «IIpo mopsmok
oOUYHCIIeHHsT Ta cIulaTh 300py 3a 3a0pYyJHEHHS HABKOJUIIHBOTO MPHUPOIHOTO
CepEeIOBUILIAY.

briok-cxema anroputmMy po3paxyHKy IpejcTaBiieHa Ha puc. 2.1,

[Taker mnporpamuux wMoaymB (IT[IM) po3paxoBaHuii Ha CTBOPEHHS
IPYXKHBOTO 1HTepdeiicy, Mo 3abe3nedye HaIiiHy poOOTy KOPHUCTYBauyeBi.
Bizyanizaris naHux 3 SKUMM TMPAIO€ KOPUCTYBay, CIUIAHOBaHI B 3pY4YHIN A
HBOTO (hopMmi (II71s1 pOOOTH 3 TAKETOM HE BUMATAETHCS TOMEPEIHBOT MATOTOBKH).

[IpakTyHO 711 BBEJACHHS KOPHCTYBaueM HEOOXITHOI ISl pPO3paxyHKY
300py iH(popmallli - 1e 3HaHHS 1 BBeJACHHS a00 3 eKpaHy B TaOJIMIIl 3py4Hl AJis
KOPUCTYBaHHS) KUTBKOCTEH 3a0pyJHIOIOYMX PEUYOBWH, BIAMOBITHUX I1XHBOI
HAsBHOCTI Ha KOXXHOMY KOHKPETHOMY HIANPHEMCTBI 4K oprasizauii. pyre, mo
HEOOX1IHO 3pOOUTH KOPUCTYBAueBl, 11€ BIJ3HAYUTH 0 SIKOMY pErioHy, Oaceiny,
MICIIIO 1 XapakTepoM 30epiraHHs, 3a3HAUYCHUX Y TEBHUX TAOJUIAX, BiIAMOBIIHHX
MOJYJIIB, BIIHOCHUTBCS 3a0pyJHIOIOUMM 00'€KT, 3a0pyIaHIOEThCS OaceilH 1

PO3MIIIYIOTHCS BIIXO/IH.
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Bribop noab3oBarenem
HyxkHoro [IM

Bribpocw B Copocsr Bribpocer B
arMocde 3ArpA3HAIOLLIUX atmocde
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3arpA3HIIOIIIX BCIICCTB 3arPSI3HAONIHX U
TXOJ0B
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KOITUYECTBA KOJTHICCTRA
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BhIOpOCOB Oacceiina
A A
Pacuer cbopa 3a
BBIﬁpOCII)?; Pacuer cbopa Beoxa Bsox
3a cbpoc B KOITMYECTBA KOJIMYECTBA
amvocepy B Eblﬁ TPSI3H WX TPA3HAIONIHX
CTAUMOHAPHBIMH v 3arpASHAOI 3arpASHAIOIM
00beKT BEIIECTB BEIIECTB
HUCTOYHHKAMU

L

Pacuer obuero
cbopan 4—@

'

Puc. 2.1 — biiok-cxema anropurmy po3paxyHky.

Bridop Buja

JOTIONTHATEbHEIE peruona
OTUHACIIEHHS HCIIOJIB30BAHUS
dopmMUpoBaHUe Pacuer cbopa 3a
JOKYMEHTa BBIOPOCH B arMOChepy
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MonynbHa CTPyKTypa alropuTMy MPOTPAMHOTO MPOAYKTY J1a€ MOKJIHMBICTb

3MIHIOBaTH KOHQIrypariiio makera, J0JaBaTh OKpeMi MOAYJl 1 JIETKO BUPOOJIATH

OyIb-AKl MAaHIMyJAIi 3 TaKeToM Yy pas3l JOMOBHEHb JIO BHIIE3a3HAYCHUX
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IHCTPYKLINA, a TakoX OyAb-IKHMX 3MIH B PO3paxyHKaX, SIKI MOXYTb BBOJMUTHUCS
BUIIECTOSUIMMH  AJMIHICTPaTUBHUMHU OpraHaMu, TOOTO poOUTH MPOAYKT
MOOUTLHUM SIK B CTPYKTYp1 TaK 1 B 4acl.

[Taker mnporpamuux wmoxayniB (IIIIM) po3paxoBaHuii Ha CTBOPEHHS
JIPY>KHBOTO 1HTEepdelicy, 1o 3abe3neuye HaIIiHY poOOTYy KOPHUCTYyBayeBi.
Bizyamizaris gaHux 3 SIKUMHU TMpaIoe€ KOPUCTyBay, CIUIAHOBaHA B 3pY4YHIN s
HHOTO (GopMi (711 pOOOTH 3 NMAKETOM HE BUMAraeThCs MOMEPEIHBOI IiATOTOBKH).
[IpakTU4HO JJI1 BBEACHHS KOPUCTYBa4eM HEOOX1HOT /ISl pO3paxyHKy 1H(popmarrii
- 11€ 3HaHHA 1 BB1JI, 800 3 €KpaHy B TAOJIHUIIl) JAaHUX MPO KUIBKICTh 3a0pyAHIOI0YNX
pPEUOBMH HAa KOXHOMY KOHKPETHOMY MiINMPHEMCTBI 4M opranizauii. Jpyre, mio
HEOOX1THO 3pOOUTH KOPHUCTYBAueBl, 1I€ BIJ3HAYUTH y SKOMY pErioHi, OacelHi,
MicIl 1 XapakTepy 30epiraHHs, 3a3Ha4eHHMX Y IMEBHHUX TaOIMISIX, BiAMOBIIHUX
MOJYJIIB, BITHOCUTBCS 00'eKT 1 OaceilH, 1m0 3a0pyAHIOIOTHCS, a TaKOX
PO3MINITYIOTHCS BIJIXOJIH.

MonynbHa CTpyKTypa alrOpuTMy MPOTPAMHOTO MPOAYKTY J1a€ MOKJIHMBICTb
3MIHIOBaTH KOHQIrypariiio makera, 10JaBaTH OKpeMi MOAYJl 1 JIETKO BUPOOJIATH
OyAb-Kl MaHINyNAlli 3 MakeToM Yy pas3l JOMOBHEHb /O BHUIIE3a3HAYCHUX
IHCTPYKIIIM, a TakoX OyIb-sIKUX 3MIH B pO3paxyHKaX, sIKi MOXXYTb BBOJUTHUCS
BUILIECTOSIIIMMHU  aMIHICTPATUBHUMH OpraHamM, TOOTO pPOOUTH MPOIYKT
MOOIJTBHUM SIK B CTPYKTYp1 TakK 1 B 4aci.

[Iporpama Mae iHTEpaKTUBHUN ApYykHIN 1HTepdelic. Bona po3paxoBaHa Ha
poboty B cuctemi Windows-95 1 peanizoBana Ha moBi Delphi.

[Iporpama gyxe mpocta y BUKOpHUCTaHHI. [IpakTU4HO BCi mapameTpH, siKi
HEOOX1HI IS pO3paxyHKy, 3HaxoAsAThCSI Ha eKpaHi MoHITOpa abo B
IHTEPaKTUBHOMY CTaHI.

Jns mouyatky poOOTH MporpamMu HeoOXigHO YBIATH B cucteMy Windows,
MIJIBECTH CTPLUIOUKY Ha kiaBimy «Ilyck» 1 HATUCHYTH JIiBY KHOIIKY MHUIIII.

VYcraHoBka mnporpamMHoro 3a0e3leueHHs Ha KOMM'IOTEp MPOBOJUTHCS

IHCTAJIAIIEID TIPOTpaMu 3a JOIMOMOI0I0 JIBOX JUCKET HACTYITHUM YHHOM:
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— 3amyctutu ¢ain Setup.exe 3 muckeru Ne 1. Ha expani moniTopa
3'aBUTHCS opma BHOOPY KaTalory, B sikii Bu xoTiiau 0 3anmucaTu nporpamy.

— Haruckannsm kHonkn «Browse» Mo>kHa 3MIHUTH JUCK 1 MIJISIX YCTAHOBKH
KaTaJory Mporpamu, B sSKUW OyayTh 3amucaHi HEOOXITHI JjIi pOOOTH IporpamMu
daiinm.

— Jns xomiroBaHHS |- IUCKETH HATUCHYTH KHOMKY «INexty.

— Ilicns 3aBepIeHHs KOMiIOBaHHS 1-ro quCKa Ha €KpaHi 3'SBUTHCS A1aJior
3aMMUTy HACTYMHOro aucka. BeraButu nuckety Ne 2 1 HatucHytu «Ox». TpuBae
KOIIIOBAaHHS 3aluimummcs (aiiyliB Ta HAIAMTYyBaHHS CHUCTEMH JIOJaBaHHS
MOCUJIaHb, HACTAHOBHMX KJIIOYIB JI0 PEECTPY HACTPOMKH MEHIO, 1KOHOK). Ilicisa
3aBEpPIICHHS HAJAIMTYBaHHS TMPOTpaMy pO3PaxXyHKy MOXHA 3alyCTUTH SIK
OIMHMCYBAJIOCS BUIIE, Yepe3 KHOMKY «IIyck».

TakuM YWHOM, KOMIT'IOTEpPHA CHCTEMa EKOJOTIYHOTO MOHITOPUHTY
MIIIPUEMCTB  3QJII3HUYHOTO TpaHCopTy «EkoTpaHCc» M03BOJIsIE MPOBOAUTH
0araToCTOpOHHIA  OMEpaTUBHMM  aHaMI3 CUTyallli, BH3HAYaTH JUHAMIKY
€KOJIOTTYHMX MMOKa3HUKIB, BUABIIATH CIa0K1 MICIS Ta BUTIAJKOBI Pe3yIbTaTH Ta T.II.
Ta po3po0JISATH Ha OCHOBI I[LOTO HAYKOBO OOTPYHTOBAHI 3aXOJH IIOJ0 3MEHIIICHHS

HEraTUBHOTO BIUIMBY TPAHCIIOPTHUX TEXHOJOT1 Ha JOBKULIS.

2.2 IlopiBHSIHHS BILUTMBY HAHOUIBIIKMX MIANPUEMCTB-3a0pyAHIOBAYIB

Ha CTaH HaBKOJUIITHHOTO MPUPOTHOTO CEPEIOBHIIA

Jlokomomuene 2ocnooapcmeo € OAHUM 3 HAWBAXIIMBIIIUX KOMIIOHEHTIB y
rajxysi 3ali3HUYHOrO TpaHcrmopTy. Ha #oro nmomto npunagae 17% OCHOBHHX
¢donnis ta mpubamuzHo 40% ekcruryataliiHUX BUTPAT 3a113HUL.

['onoBHa ¢yHKINS JTOKOMOTHBHOTO TOCIOJAPCTBA — 3aBJSIKM BUKOHAHHIO
KOMITJIEKCY TIOTNEPEKYBATLHOTO TEXHIYHOTO OOCIIYyTOBYBaHHS Ta PEMOHTY
HiATPUMYBAaTH HA HOPMATUBHOMY TEXHIYHOMY PiBHI CTaH PyXOMOTO CKJIaay.

Haii0inipil  akKTUBHUMM  JDKEpeIaMyd BUKHUIIB IIKIIJMBUX PEYOBUH B

atmocdepy €:
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1) mpocodyBambHO-CYIIWIBHE BIMUICHHS, J€ BHKOHYETHCS MOKPUTTS
130JLIMHUMH JTaKaMU Ta eMajisiMU KOTYIIOK IOJIOCIB €JIEKTPUYHUX MAIIuH (Tpu
IIbOMY B aTMOoc(hepy BUKUAAIOTHCS BYTJICBOHI, KCHUIIOJN, TOIYOJ);

2) BIIOUICHHS PEMOHTY CEKIiil XOJIOAWJIbHHKIB, J€ BHUKOHYIOTHCS
3BaproBajIbHI pOOOTH (BUKUIAMH € MapraHeilb, GTOPUCTUHN BOJ€Hb, CBUHEIID);

3) mantorpadHa JUISHKA, J€ OCHOBHOK 3a0pyAHIOIOYOI) PEUYOBHHOIO €
rpaditoBuit mu;

4) akyMyJsATOpPHE BUIJUICHHS, 110 BHUKOHYE PEMOHT Ta 3apsaaKy
aKyMyJISITOpiB (OCHOBHUMU 3a0pyTHIOBAYaMU € MapH KUCJIOT Ta JIYTiB);

5) MexaHIYHE BIAJIIJICHHS, IIKIUIMB1 JOMIIIKH — METaJeBUil Ta abpa3uBHUIA
AT,

6) TepmiuHe BiAIIICHHS Ta Ky3HI, 3a0pyIHeHHS aTMoc(epu BinOyBaeTbCs
3a paxyHOK CIaJEHHS NPUPOJHOrO MajuBa y HarpiBajJbHUX Ie€4yax Ta ropHax (B
aTMoc(hepy BUKHIAIOThCS CIPUMCTUI aHTiIPH/I, OKHCH a30Ty, BYTJICIIO, CaKa);

7) 3aIUBHE BIIJIIJICHHS, HOTO BUKHJIA HAHO1IBIN HEOE3MNEUHl - 11e CBUHEIID,
KaJIbIIH;

8) 3BaproBajbHE BIIIJICHHS — JOMIINIKK MapraHifo, (TOpHCTOro BOJHIO,
3BapIOBAIBHOTO aepO30JII0;

9) rasbBaHIYHE BIIIIJICHHSA, B TOBITPS BUKHUAAIOTHCS TBEPJl YACTHUHKHU
XpOMY, HIKEJTI0, IIMHKY, MiJl, 0OJIOBA Ta 1HIIIMX METaIB;

10) wmansgpHa aAUIIHKAa Ta MHUWHI  BIGAUIGHHS (IJI  IUX  JUISTHOK
XapaKTEPHUMH € BUKUM BYTJICBOIHIB);

11) nomimepHe BiAAUIEHHA, BUAUIGHHS B  atMmocdepy  (eHo-
dbopManpaeriTHUX JOMIIIOK.

Bioxoou nionpuemcme nokomomushux oeno:.

[TigmpuemMcTBa TOKOMOTUBHHX JEMO XapaKTEPU3YIOThCS PI3HUMH BIIX0JaMHU
Ta PI3HUMHU LUISIXAMHM 1X yTHIII3aIi:

— CTpy)XKa Ta OpyXT YOpPHHMX Ta KOJHOPOBHUX METaJliB yTBOPIOETHCS Ha
JUISTHKaX METajgo00poOKH Ta pEMOHTY JJOKOMOTHUBIB (1€l BHJ B1AXO/1B MOBHICTIO

3maeTbest y Bropuepmer ta Bropisermer);
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— CTpPYXXKa JEPEBUHHM OUIBIIOK YACTHHOIO peajli3ye€ThbCsl HACeJeHHIO abo
CHAIOETHCS Y TOIKAX;

— BIANpanboBaHi Macia Ta HAPTOMPOIYKTH MICHS 3aMiHU y TEIJIOBO3aX Ta
aBTOMOO1JISIX TTOBHICTIO 3/1aI0THCS HAa YTUJII3AIlIIO0;

— HadToILIaMH TiCTs HAQTOJIOBYIIOK, 3aMa3yudeHl IPYHTH a00 MepeaaroThCsl
Ha pereHepariito abo CramolThes (3aMa3ydyeHi IPYHTH YaCTKOBO BHBO3SITHCS Ha
3BAJIUIIIE);

— aKyMYJISITOpHI 0aTapei mepenaroThCsl YaCTKOBO Ha YTHIII3allil0, YaCTKOBO
30epiraroThbcs Ha MANPUEMCTBAX;

— BQIMIIKA TPUXJIOPETUJICHY Yy BHUIIANI TAcTH, 1o Mictuth 10 40%
TPUXJIOPETUIICHY — BIJXOIy XIMYUCTOK — 30€pIratoThCsl Ha IMiINMPUEMCTBAX;

— [UIaKU KOTENbHUX, JIMBApPHE BUPOOHMIITBA YACTKOBO YTHIII3YIOTHCS Y
OyniBeTbHOMY BUPOOHUIITBI, YACTKOBO BUBO3SITHCSI HAa 3BAIUIIIE;

— BIOOparbOBaHi JIFOMiHECHIEHTHI jamnu (BMicT pryTti B omniid 0,03 1)
30epiratoThCs Ha MIAMPUEMCTBAX a00 BIIAIOTHCS €KOJOTIUHUM OpTaHi3aIlisaM s
3HETIIKOKEHHS;

— MpomaciieHe TaHyip’st ab0 cnaimoeTbes a00 BUBO3UTHCSA HA CMITHHK;

— oOyTOBE CMITTSI BUBO3UTHCS Ha 3Banuile (momiron) TTIB.

Bazonni deno, sixi € BAXIIMBOIO CKJIQI0BOIO 3aTI3HUII , TOAUISIOTHCS HA TPU
OCHOBHI THIH: BaHTaXHI, MAaCAKHUPCHhKI Ta pedprokepatopHi. BoHu 3m1iCHIOIOTH
JICTIOBCHKUI Ta KalliTaJbHUM PEMOHT BaroHiB, a TaKOX MIATOTOBKY iX 10
eKCIUTyaTarii.

TexHomoTiuHUI MpOIIeC BATOHHUX JICTIO 3A1MCHIOETHCS Y HACTYITHUX IeXax:

30ipHOMY, 3BapIOBAIBHOMY, PEMOHTY aBTO3YCIUICHb, MEXaHIYHOMY,
BI3KOBOMY, KOJIICHOMY, THTAaHOBOMY, rajbBaHIYHOMY, J€PEBO-00pPOOIIOBAIBLHOMY,
eJICKTpOIIEeXI.

[Tpu 3xilicHEHHI TEXHOJIOTIYHOTO MPOLECY Y BCIX IMEPEPaxOBaHUX IIeXax

3MIMCHIOIOTHCS] BUKUAW 3a0pyAHIOIYNX PEYOBHH B aTMOChepy:
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1) y 30ipHOMY IieXy: 3BaprOBaJIbHHKA aepo30Jib, OKUC BYIJICIIO, OKHCH
metaniB (Mn, Fe), a Takox aOpa3uBHUI Ta METaJIeBUI MU, aepo30ib (ap0d, mapu
OpraHiYHUX PO3YNHHUKIB (KCUJIIOJI, TOIYOJ, all€TOH, YaUT-CITIPIT TOLIO);

2) y 3BapIOBAILHOMY II€XY: OKHC BYTJICITIO, 3BaPIOBATBHUN a€p030Jb, OKHCH
METAJIIB;

3) y MEXaHIYHOMY IIeXy: Ca)ka, OKHC BYTJICIIO, CIpPYMCTUN aHTiIPH]I, OKHCH
a30Ty Ta 3BaKCH1 PEUOBUHU;

4) y KOJICHOMY IIeXy: I1apH JIyTiB;

5) y THUTaHOBOMY BIJJIUICHHI: OKHCIIM METaliB, Maph KHUCIOT, Mapu
OpraHiuHuX (IIOCiB;

6) y raibBaHIYHOMY II€XY: a€p030Jii KHCJIOT, CIIOJIYKH XPOMY, HIKEITIO;

7) y nepeBo-00poOIIOBAIEHOMY TIEXY: I ICPEBUHH;
8) y enekTpolexi: aepo30J1i KUCJIOT, JIYTiB, BOAHIO;

9)  y KOTeJbHHX: Ca)ka, 3BaXKCHI PEUOBHMHHU, OKHC BYIJICIIO, OKUCH a30TYy,
CIpYMCTHUN aHTIIPHULI;

10) y XiMYHCTIII: TPUXJIOPETHIICH.

3HauHy YacCTHHY PIIKUX Ta Ta30moi0HWX BUKHUIIB CKIIQJAIOTh CIpYUCTUI
aHTIIPUJI, OKUC BYTJICIIO, BYTJIEBOAHI Ta OKUCH a30Ty. OCHOBHMMH JDKepernaMu
IUX HAJI3BUYANHO IIKIIJIMBUX PEYOBHH € , TOJJOBHUM YHMHOM, KoTelbHi. Kpim Toro,
3HAYHUA BKJAQJ BHOCATH Ky3HI, TOpPHH, EJIEKTPO3BApIOBalbHI  POOOTH,
aBTOTPAHCIIOPT.

Bioxoou éazonnux oeno:

[Ile omHi€l0 BaXJIMBOIO MPOOJIEMOIO BaroHHWX JEMO € YTWJIi3aIis
HACTYITHUX BIJAXOJIB: BIAXOAMU JAEPEBUHU, JHKEPEIIO — JEpeBO-00pOOIIOBATIBHI
CTaHKH, JICONWIKH; PTYTb, JUKEPEJIO - JIOMIHECIEHTHI JIaMIU; METaloOpyXT
YOPHUX METAJiB, JDKEPENIO - CTPY>KKa BlJI METAJIO-PIKYUYMX CTAHKIB MPHU PEMOHTI
BaroHiB; METaJIOOPYXT KOJIbOPOBHX METaNliB, JKEpesio - 0abiToBa CTpYXKKa Bij
pPO3TOYYBaJIBLHUX CTAHKIB; IUIAKK B XIMYUCTKH; HAQTONPOMYKTH, JKEpEIo -
PEMOHT BaroHiB, CTIYHI BOJIM; TBEP/1 3aJUIIKU, JHKEPETO - OYUIIECHHS BOJI MiCJIs

IIPOMHUBKU BaroHiB; KapTOH, Mamip, JHDKEPEIO - Tapa MICIS OYMIIEHHS KPHUTHX
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BaroHiB; NUIAK B1J KOTEJbHUX; Macja 1HIyCTpiajibHi, BIANpPaIbOBaHi, JKEPENO -
aBTOTPAHCIIOPT; aKyMYJATOpHI OaTapei, mKepero - aBTOMOOLTI; BiamparboBaHi
IIMHU, JKEPEIo - aBTOMOOI; MOOYTOBE Ta BUPOOHWYE CMITTS; TEXHOJOTIYHUN
MyJI, IpOMAacIieHe TaHyip s, JXKepelo - MUKa, OUYUIICHHS, TPOTUPKA JIETaJICH.

[leBHa rpyma BIAXOJIB BAaroHHMX JENO peaji3yeTbcsi abo MepeaaeThes
IIPOMHUCIIOBUM TIAMPUEMCTBAM, a TaKOX HaceJeHHo. Jlesiki BiXOAM BHUBO3ATHCA
Ha MichKe 3Banuie, Bropusermer, Bropuepmer, HadhTo6a3y.

Cayscoa Konii: wnanonpocouyeanvti ma uiedenesi 3a800u.

['010BHUM BHPOOHWYHMM MPOIECOM HIMNAIONPOCOYYBAIBHUX 3aBOMIB €
CYLIIHHS JIEPEeBUHHU Ha BIJIKPUTOMY IOBITP1 Ta HACTYIHE MPOCOYYBAHHS BHUPOOIB
AHTHUCETITUKOM Y CHEel1aIbHOMY TEXHOJIOTITYHOMY 00JIaIHaHHI.

VY 1abx. 2.1 HaBeneH1 BUKUIU LIKIJIMBUX PEUOBUH LIMATIONPOCOUYBAIBHUX

3aBOJIIB B aTMOChepy.

Tabmuis 2.1 — Bukuan mkiJiIMBIX PEUOBUH IIMATIOMPOCOUYBATbHUX
3aBOJIiB B aTMOCchepy

Ha3spa pedyoBunu I'JIK.» a60 OBPB, mr/m® Knac ne6esneunocri O6’em BUKUAY

PEYOBHHH, T/PiK
3BakeHl peUOBUHU (TTHIT 0,500 3 0,919

JIEPEBUHN)

AHTpaneH - - 1,531
Bbens(a)nipen - - 0,864
Benzon 1,500 2 0,017
Hadranin 0,003 4 0,369
Tosyon 0,600 3 0,0061
PnyopaHTEH - - 0,949
Byrneronni - - 3,759

OCHOBHMMH JKEpeaMy MUJIO-Ta30BUX BUKHUIIB Ha IIEOCHEBHX 3aBOAAX €
acmipaliiiHi yCTaHOBKHM, BCTAHOBJIEHI Ha CTaJisiX I'POXOUYEHHS, MEpPEBaHTAKEHHS
TIpChKOi Macu Ta ApoOiHHA, TpyOa KOTEJIbHOI Ta HEOPTraHi30BaH1 BUKUIU Bl MICIIb
NEpPEeBaHTAXKEHHS,  BUOYXOBUX  poOIT,  HAaBaHTAXYBAJIbHUX  BY3JiB  Ta
aBroTpaHcropty. OcHoBHUMHM 3a0pynHiorounmu pedoBuHamu € SOz, CO, NO,,
C,H,, TBepai Ta 1HIII .

Jlis 3HWKEHHA KUIBKOCTI MUy Yy Ta3oBid (a3l Ha meOeHeBUX 3aBOjax

JOLIBHUM € BIPOBAKEHHS 3pOIIYBaJIbHUX YCTAHOBOK 200 MPUCTPOIB.
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KinpkicHi maHi TIOI0 BHUKHUIIB OCHOBHUX 3a0pyJHIOIOUMX pPEYOBHH B

atMocepy IiAnprueMCTBaMU CITy:KO0HU KoJlii HaBeaeH1 y Tabm. 2.2.

Tabmuus 2.2 — Bukuau 0oCHOBHUX 3a0pyAHIOIOUHUX PEUOBHH B aTMOC(hepy
HiAIPUEMCTBAMU CITYy>KOU KO, T

3abpyn | Beporo | Tepmi | I'az-mi, | Cipumcr | Oxuc Oxkucu | Byrme- | JIOC [T

HIOBaui piaki ui aH- | Byrie- | a3ory BOJHI
rigpug | mo
Im4-1 2,238 0,899 1,488 0,504 0,566 0,038 0,380
I14-2 25,742 | 7,645 18,097 | 10,148 | 7,296 0,653 0,0003

IT4-3 3,060 1,755 1,305 0,983 0,223 0,043 0,056

14-4 1,317 0,290 1,027 0,492 0,351 0,027 0,015 0,142

I14-5 1,427 0,688 0,739 0,293 0,411 0,035 0

I14-6 2,084 0,859 1,289 0,907 0,259 0,058 0,064 0,0006

I4-7 9,867 6,518 3,349 1,83 1,364 0,154 0,001

I14-8 1,104 0,367 0,737 0,270 0,409 0,023 0,003 0,032

114-9 5,108 2,564 2,544 0,454 1,226 0,116 0,526 0,221
M4-10 | 14,03 7,463 6,565 4,452 1,367 0,301 0,439 0,005 0,0005
M4-11 | 6,453 2,310 4,142 2,326 1,599 0,215 0,0006
m4-12 | 9,528 3,110 6,418 3,526 1,427 0,103 1,247 0,115
Im4-13 | 7,803 2,533 5,270 3,526 0,844 0,894 0,001 0 0

M4-14 | 1,154 0,441 0,713 0,540 0,136 0,037

M4-15 | 27,94 11,144 | 16,796 | 15490 | 0,655 0,558 0,014 0,078 0,0001

nm4-16 12,329 (0606 |1,723 0,844 0,802 |0,054 0,021 0,002
Im4-17 | 34,821 | 13,916 | 20,905 | 19,163 | 1,040 | 0,699 0,003
IIMC6 | 49,181 | 4,764 |44,417 [332,87 | 8,090 |2304 [0,239 |0,911

OImMC | 0,580 (0,224 |0,3% |0,161 |0,156 |0,006 |0,031 0,002
80

IMC

136

IIMC 31,397 |9,1614 | 22,236 | 16,454 | 3,996 |1,619 | 0,144 0,021
137

IMC 8,017 | 2,062 1,728 | 3,464 |0,751 0,011
237

IIMC 0,663 |0,464 | 0,198 0,0001 | 0,198

273

Im4J1-1 | 0,478 0,478 10,083 |0,374 |0,045

IM4JI1-2 | 0,005 | 0,0005

IT4J1-3 0,514 0,162

mai4 11203 0459 (0,744 (0554 (0,339 |[0,019

PCIT39 | 7,416 0,133 |7,283 [2,129 |4345 [0,6/0 |O 0,138 | 0,001

PII3tp | 6,64 4,78 3,71 0,371 | 0,51 0,18 0,0001 | 0,01

11 5200 |[1625 |357/5 |0,046 |0963 |[1,692 |0,745 |0,104 |0,025

PI13ep |22,723 19,751 | 2972 [0,286 |1411 |0,552 0,447 10,276

MCIT | 034 0321 |0613 |019 |0,364 |0,020 |0,004 |0,029
57
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3ag00u 3 pemonmy pyxomoz2o ckiaoy, 20Cno0apcmeo WueLIbHUX CROPYO.

Ha tepuropii Ykpainu npaittorots 31 3aBoj 3 peMOHTY PYXOMOTO CKJIaay Ta
3QJII3HUYHOI TEXHIKM. 3 HHMX MO 8§ BaroHO- Ta TEIUIOBO3OPEMOHTHUX, 7 —
MEXaHIYHUX Ta 8 3aBOJIIB €IEKTPOTEXHIYHOTO 00IaHAHHS.

B armocdhepHe mMOBITpS 3ali3HUYHMMHU MIJANPUEMCTBAMU 3 PEMOHTY
PYXOMOT0 CKJIaay TUTBKH 13 CTalllOHAPHHUX JHKEpeNl BUKUIAAEThCA IopiuHo 12293
TOHH WIKIJJIMBUX pe4YoBHH. Ha 3aBomax BIIOBIIOIOTHCS B OCHOBHOMY TBEP/II
JIOMIIIKH, THJI, caXka, 30J1a. HalOuIbI MIKIVIMBUMHU € Ta30M0A10H1 3a0pyaHIOBayi
HOBITPsSIHOTO Oaceiiny: cipuuctuii ra3 (SO,), waguuii ra3 (CO), okucu azoty (NO,),
Ta etk opranivyHi cnonyku (JIOC).

MaiictepHi QuCTaHIlll [UBUIBHUX CIIOPYJ MPU3HAYEHI I YTPUMaHHS Ta
NOTOYHOTO PEMOHTY ICHYIOYMX OyJiBenb Ta crnopyd. Ha teputopii auctanmii
pO3TalloBaHi, sIK MpaBUJIO, CIIOCAPChKA MalCTepHA, Ky3Hs, 3BapIOBAJIbLHUI MICT,
JepEBO-00pOOTIOBAIBHUHN 11€X, Tapak Ta BIAKpPUTA CTOSTHKA JJIi aBTOMAIIIUH Ta
TPAKTOPiB, KOTEJbHS Ta CKJIa U CUITYYHX MaTepiaiB.

[lepenik HeOE3MEUHNX PEUOBUH, 1110 BUKUIAIOTHCSA B aTMOC(hepy, HaBeACHUI

y Tabm. 2.3.

Tabnug 2.3 — HeGe3neuyHi pe4oBUHH, 1110 BUKUJIAIOTHCS B aTMOChepy
TOCTIOJAPCTBOM IHUBIIBHUX CIIOPY/I, T

Ha3Ba peuoBuHH ['1Bcep. Kinac webGesneunocTi Icayrounii BUKu,
T/piK

NO> 0,085 2 0,33852
NO 0,4 3 0,15210
SO, 0,5 3 0,00900
Arneranpaerifg 0,01 3 0,19400
[Tun HeopraHiyHUHT 0,5 3 0,52650
MnO: 0,01 1 0,00081
Llement 0,3 3 0,00970
CO 5, 4 3,29510
DTOpUCTHI BOIEHB 0,02 2 0,00050
dTopuy po3UNHHI 0,03 2 0,00070
CBuHEIb 0,003 1 0,00046
3aiiza OKuc 0,4 3 0,15970
[Tomin Byrisis 0,3 - -

[Tun nepeBuHM 0,1 3 1,69960
PA3OM 6,23400
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2.3 3axoau MmIOAO0 OXOPOHHM TMOBITPSHOTO OaceilHy Ha MIANPUEMCTBAX
[TpuaHIMPOBCHKOI 3a113HUII

AHani3 CBITOBOTO Ta BITYM3HSIHOTO JIOCBITY JTO3BOJISIE 3pOOWUTH BHUCHOBOK,
10 HAaBiTh 3aCTOCYBaHHS €KOJIOTTYHO YHCTUX TEXHOJIOTi HE JT03BOJISIE TIOBHICTIO
YHUKHYTH BHUKHUIB IIKIIJUBUX PEUYOBHH B atmocdepy. Tomy misi 3MEHIIICHHS
3a0pyaHeHHsT atMochepH JOIUIBHO MPOBOAUTH MPHUPOJOOXOPOHHI 3aX0IU Y
MepIly 4epry Ha HauOUIbII MOTYKHUX JDKepesiax BUKHIIB y atMocdepy. Jo Hux
BITHOCSTH KOTEJbHI, Ky3Hi, 3BaproBajibHi, papOyBaibH1 BiAIEHHS JOKOMOTHBHUX
1 Baronnux aeno, HI'Y ta 1H.

JIst 3HVOKEHHST BUKUIIB IIKIIJTMBUX PEYOBHH B aTMOchepy MiAIpPUEMCTBAMU
3aJI3HULb, @ OTXKE, 1 3MEHIICHHS €KOJIOTTYHUX 30UTKIB, IPOMOHYIOTHCS HACTYIIHI
MIPUPOIOOXOPOHHI Ta OpraHi3alliiHi 3axoau: 1) nepeBeeHHs KOTEIbHUX Ha OUIBII
EKOJIOT1YH1 JDKepesa eHeprii; 2) BCTAaHOBJCHHS KATATITHYHUX CHUCTEM
BJIOBIIIOBAHHSI OKHCJIIB a30Ty Ha ICHYIOYHMX Ta30BHX KOTEJIBHHX; 3) JIIKBiJaIlis
OpiOHUX KOTENbHHMX; 4) TMOIIYyK pE3epBiB CKOHOMIi MaJIMBHHUX PECYpCIB;
5) 3acTocyBaHHS aHTUTOKCHYHUX MPUCAIOK; 6) MiIKIIOUEHHS CIIOKMBAYiB TEIUIa
70 LEHTPAIi30BaHUX MICHKHX OMNAIOBAIbHUX MEpEX; /) 3aMiHa CHEPrOHOCIIB Y
Ky3HSX Ta TOpHax (ras, eJIeKTpoeHepris); 8) mepeBeleHHs OINajCHHS BaroHIB Ha
TUTOIIA/IKaX BIZICTOI0 Ha EJIEKTPOCHEPTir0; 9) BCTAHOBJICHHS CHUCTEM JIOCTIAJICHHS
JIETKMX OPTaHIYHMX CIOJYK, IO HAaAXOAATh BiJ ¢apOyBalbHUX IIEXIB Ta IIEXIB
peMoHTy BaroHiB, 10) BCTAHOBJIICHHS CHCTEM XEMOCOPOIli IO BJIOBIIOBAHHS
TPUXJIOPETHIICHY, 10 BHKHJIAEThCS araparaMu XiMUUCTKH; 11) BBeCTH KaceTHy
CHUCTEMY OYHIICHHS IIOBITPS BiJl OPraHiYHUX JOMIIMIOK; 12) BCTaHOBJICHHS

IMUJIOBJIOBJIFOIOYHNX anapaTiB.
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3 NTOPIBHAJIBHA XAPAKTEPUCTUKA HIKIJJIMBUX BUKWUIIB
CJIYXD 3AJIBHULI 3A ITPUBEAEHOIO MACOIO

3.1 Meronu cymarii TOKCHKAHTIB, TIOHSATTS MPUBEICHOT Macu Ta
KoeQilieHTa NIpUBEICHHS

JlepaBHa CTaTUCTUKA 3 OXOPOHU aTMochepHOro moBiTps chopmyBanach B
cepenuni 1970-x pokiB Ta OXOIUIIOE PiBHI 3BITHOCTI BiJl OKPEMHX MIANPUEMCTB 10
HapoOJAHOIO TOCHoJapcTBa B LiIoMy. TumoBy ¢(opMmy 3BITY 3 OXOpPOHHU
atMocepHoro moBiTpst Ne2-tr (ToBITpsi) Oyi0 pO3pOOJIEHO 1 3aTBEP/KEHO 1€ B
1977 p.

[IpuponHo, 1moO MO Mipi HAKONMUYEHHS TNPAKTUKH TMPOTHO3YBaHHS Ta
IUIaHYBaHHS AISUTBHOCTI 3 OXOPOHU MOBITPSl Ta OCOOJIMBO MPH peastizallii MIaHOBUX
Ta MPOTHO3HUX MOJEIIEH , IO BiOOpaX)aroTh BEJIUKY KIJTbKICTh aCIIEKTIB 3aX0/IIB 3
PO3BUTKY BUPOOHHUIITBA Ta OXOPOHM MOBITPSIHOTO OaceiiHy Ta BHCYBaIOTh CYBOPI
BUMOTM 710 O00’eMy Ta CTPYKTYpM BHUXIAHOI  1H(oOpMalii, [OBHHHA
YIOCKOHAJTFOBATHUCS 1 CTATUCTUYHA 3BITHICTb.

3BICHO, 32 Bechb Lie yac Oynu geski 3MiHM y ¢dopmi Ne2-Tm, aje BOHa
3QJIMINAETHCS HEIOCKOHAIOK. AJKe BCl HEOE3MEeUHI PEYOBUHU MMiJICYMOBYIOTHCS
0e3 ypaxyBaHHS CTYNEHIO MOJIMBUX HETaTUBHUX HACIIAKIB BiJi MPUCYTHOCTI
KOHKpeTHOro 3al0pynHioBaya B artmocdepi. Takum uymHOM, Ay TOro mo0
00’€KTUBHO OL[IHUTH CTYIiHb HETAaTUBHOT'O BIUIMBY KOHKPETHOTO MiANPUEMCTBA HA
JOBKULJISL, HEOOXITHO TIPH CyMmallii BpaxoByBaTH TokcuuHicTh 3P. Hanpuknan, Ham
HEOOXI1JTHO MOPIBHATU BUKUIM ABOX HignpueMmctB. Kopuctyrwouucs hopmoro 2-Ti
(MOBITPsA) 1€ 3pOOUTH HEMOXJIHBO, TOMY IO OJHE MIANMPUEMCTBO BUKHIIAE,
ckaximo, 10 T/pik okcuay Byrjieio, a iHme 11/pik Oen3(a)mipeny. He moxHa
NOPIBHIOBAaTH MIANPUEMCTBA, IO BUKUIAIOTh PEUYOBHMHHU IMEPILIOrO YU JPYroro
KJ1acy HeOe3MeKH, 3 TUMH, 10 BUKUAAIOTh TaKy K KUIbKICTh PEUOBUH YETBEPTOIO
abo TpeThoro kiaciB. OKpiM I1bOTO, JJIsI O0’€KTUBHOI MOPIBHSIBHOI OLIIHKU
CTYNEHI0 HETaTUBHOTO BIUIMBY TMIAMPUEMCTBA HEOOXITHO BpaxoBYBaTU WOTO

maciura0.
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Posrnsinemo  fesiki  MeToau  cymarlii Ta OIHKA CTYNEHIO BIUIUBY
MIPOMHUCIIOBUX 00’ €KTIB HA JJOBKUILJIS.

Cyma npuBeneHux Mac BUKUIIB 3P (M, ) po3paxoByeThes 3a (hOpMyIIoro:

Miyp. = M (3.1)

ne M .p,; — IpuBeAeHa Maca BUKU/IB KOHKPETHOI i-TO1 3a0py/HIOI0YO1
PEUYOBHHH, BIJ] YCIX CTAI[IOHAPHUX JKEPET B IIJIOMY 110

HiANPUEMCTBY, 32 YMOBH, HIO:

M upj = K mp X M (3.2)

ne M; — maca BUKuAIB L€l 3a0pyAHIOOYOI PEYOBUHHU B1J] CTAIL[IOHAPHUX
JOKEpEI B IIIJIOMY 10 TANPUEMCTBY, T/PiK,
Ky — xoedilieHT npuBeAeHHs Ui L€l 3a0pyIHIOIOUYOi PEUOBUHM, SAKUN

BpPaxoOBY€E CTYIHb HEOE3MEYHOCTI 1€ PEYOBUHHU.

Kup= 1/T 1K (3.3)

ne [/[K., — cepenHbo000Ba TPAaHUYHO IOMYCTHMa KOHIEHTpAIis i-TOi

PCUOBHHU.

3.2 Amnam3 BHUKUAIB B arMmocepy MIANPUEMCTB CIyxkOH Komii 3
ypaxyBaHHSAM KOe(iIli€eHTa TPUBEACHHS

Y nanomy MmiApoO3AUlT HABOAATHCA TMOPIBHSUIBHI po3paxyHku mac 3P, mio
BUKHJIAIOTbCA B arMocdepy MiANPUEMCTBAMM CIyXOM Koumii. 3a J0mOMOroro
eIeKTpOoHHMX Tabmuib Excel mnpoBoauThcs cymariis  (pakTHUYHMX — Mac
3a0pyIHIOBAYiB Ta MPHUBEACHUX Mac IIUX CaMUX PEYOBHH. Po3paxyHKH BUKOHAHI Y
HarJISAIHIA Ta 3py4Hid ¢dopmi, MO AO03BOJIIE TMOOAYUTH PIZHUIIO  KITBKICHHX

3HAUCHDb ITPUBCACHUX Ta (baKTI/I‘IHI/IX Mac.
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Ta6mung 3.1 — [opiBHsIIbHA XapakTepUCTUKa (PaKTUYHUX Ta MPUBEIACHUX
Mac BUKHJIIB 3a0pyAHIOIYMX PEUOBUH MIAMPUEMCTBAMH CIIYKOU KOJIii

PeyoBuna Kon Knp 1141 4?2

M Mnp M Mnp
Kucnora cipuana 322 10,0 0,58 58 0
A30TY OKCHT 304 16,7 0,15 2,5 0,563 9,383
AHTIIpU] CIPUUCTHIA 111 20,0 2,5 50 8,726 175
CycrieH10BaHi peYOBHHHU #Hi# 6,7 0,056 0,373 6,544 43,63
ByrneBoani HacHYeHI1 Cl2-| ### 1,0 0 0,0009 9E-04
C19(pozunnnuk PIIK-265 II Ta
iH(popMartis.)
ByrneBonni HenudepeHniiioBani 3a|  ### 1,0 0 0
CKJIQJIOM
Byrunertto oxcun 337 0,3 0,58 0,193 6,292 2,097
Maprasenp Ta HOTO CITOTYKH 143 1000,0| 0,005 5 0,0001 0,1
Oxcup 3amiza 123 25,0 0,02 0,5 0
CBuHeIb Ta HOTO CHOIYKH 184 | 3300,0 0 0 0
Pazom 3,891 117 22,13 230

PeuoBuna Kon Knp 1143 1194

M Mnp M Mnp
A30Ty mioKCH] 301 25,0 0,08 2
A30Ty OKCHT 304 16,7 0,02 0,333 0,021 0,35
AHTIIpU] CIPUUCTHIA 111 20,0 2,27 45,4 0,49 9,84
bens3un nadroBmit #Hi# 0,7 0 0,074 0,049
CycneHnoBaHi pe4OBHHH H#Hi# 6,7 4,174 27,83
ByrneBoani HenudepeHmiiioBani 3a|  ### 1,0 0,05 0,05 0 0
CKJIaJIOM
Byrnerto okcug 337 0,3 0,481 0,16 0,22 0,073
Kcumon 616 5,0 0 0,013 0,065
Maprasenp Ta HOTO CITOTYKH 143 1000,0 | 0,001 1 0,001 1
Oxcup 3amiza 123 25,0 0,015 0,375 0
[Tun abpa3zuBHO-MeTaNeBUI HHHH 2,5 0 0,024 0,06
[Mun nepeBunan HHHH 10,0 0 0,009 0,09
Aepo307b 3BaproBaIbHUI 222 1,0 0,01 0,01
IMTun neoprauiunauii ( 70-20% SiO2) 10,0 0 0,231 2,31
CipuaHna KucioTa 322 10,0 0 0 0
ConbBeHT HaTa #Hi# 5,0 0 0,04 0,2
VYaiit — ciiput HitH 1,0 0 0,013 0,013
Pazom 7.092 77,17 1,148 14,06




41

PeyoBuna Kon Knp 11495 46
M Mnp M Mnp
A3oTy TioKCUA 301 25,0 0,015 0,375 0,049 1,225
AHTIIpUA CIpYUCTUI 111 20,0 0,086 1,72 0,528 10,56
CycrieH10BaHi peYOBHHHU it 6,7 0 0,688 4,587
ByrneBoani HacUYeHI Cl12-| ## 1,0 0 0,064 0,064
C19(pozunnnuk PIIK-265 II Ta
1H(opMartis.)
Byrnemto oxcun 337 0,3 0 0,179 0,06
Maprasenp Ta HOTO CITOTYKH 143 1 000,0 0,001 1 7TE-04 0,66
Aepo30I1b 3BaproBaIbHUN 222 1,0 0 0 0
Hatp inkwmii( Hatpito rigpookwuc,| 150 100,0 0 3E-04 0,032
€0J1a KayCTUYHA)
Okcuj 3amiza 123 25,0 0 0,005 0,118
[Tun ByrinmbHUMA it 20,0 0,217 4,34 0
Byrimns niokcuna 333 1,0 0,77 0,77 0
[Tun nepeBuHN it 10,0 0,337 3,37 0
[Tut veopraniunuii ( 70-20% SiO2) 10,0 0,078 0,78 0
Pazom 1,51 12,4 1,51 17,3
PeuoBuna Kon Knp 147 1148
M Mnp M Mnp
A30TYy niOKCH 301 25,0 0 0,024 0,6
A30Ty OKCHT 304 16,7 0,186 3,1 0
AHTIIpUA CIpYUCTUH it 20,0 2,092 41,8 0,27 5,4
CycrieH10BaHi peYOBHHHU it 6,7 3,43 22,87 0,367 2,447
ByrneBonHi HenudepeHiiiioBani 3a| ### 1,0 0,002 0,002 0,036 0,036
CKJIQJIOM
Byrnemto oxcun 337 0,3 1,492 0,497 0,409 0,136
3oa ByriibpHA 194 50,0 13,866 | 693,3 0
[Tun abpa3uBHO-MeTaNeBUI HiH# 2,5 0,027 0,068 0
[Mun nepeBunan HiH# 10,0 0,022 0,22 0
Pazom 21,117 762 1,11 8,62
PeyoBuna Kon Knp 17499 410
M Mnp M Mnp
Aepozons JIOM 444 1 0,02 0,02
A30Ty AioKCH] 301 25,0 0,028 0,7 0,24 6
A30Ty OKCHT 304 16,7 0,072 1,2 0,06 1
AHTIIpU] CIPUUCTHIA HiH# 20,0 0,454 9,08 4,453 89,06
AtnieToH HitH 2,9 0,016 0,046 0
bens3un nadroBmit it 0,7 0,031 0,021 0
benson 602 10,0 0 0,002 0,02
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byrunanerar it 10,0 0,023 0,23 0
CycneHnnoBaHi pe4OBHHH H#Htt 6,7 0 7,462 49,75
ByrneBoani HenudepeHmiiioBani 3a| ### 1,0 0,282 0,282 0,445 0,445
CKJIaJIOM
Byrnemto oxcun 337 0,3 1,426 0,475 1,367 0,456
EtunuenoconsB (eTwiioBuil  edip| #HH# 1,4 0,018 0,026 0
€TUJICHTJIIKOJTI0, 2 — €TOKCHETaHO)
Kcumon 616 5,0 0 0,001 0,005
Maprasens Ta HOoro CroJxyKu 143 1000,0 | 0,001 1 0
[Tut veopraniunuii ( 70-20% SiO2) 10,0 0,608 6,08 0
[Tun nepeBuHU it 10,0 1,425 14,25
CrupT eTunoBHii (€TaHOM) HitH 0,2 0,035 0,007 0
Croupt H-OyTrioBuii(OyraHoi-1) HiH# 10,0 0,03 0,3 0
Tonyon 621 1,7 0,109 0,182 0,002 0,003
denon Hitt 330,0 0,26 85,8 0
Pazom 4,84 120 14 147
PeyoBuna Kon Knp 411 412

M Mnp M Mnp
A3oTy TioKCUA 301 25,0 0 0,262 6,55
A3oTy OKCuJ 304 16,7 0,288 4,8 0
AHTIIpUA CIpYUCTUI 5001 20,0 3,1 62 1,55 31
AneToH 1401 2,9 0 0,056 0,16
byrunanerar 1210 10,0 0 0,056 0,56
CycrieH10BaHi peYOBHHHU 2902 6,7 1,192 7,947 1,916 12,77
ByrneBoani HenudepenuiiioBani 3a| 10741 1,0 0 0
CKJIaJIOM
Byrnemto oxcun 337 0,3 2,132 0,711 2,145 0,715
EtunnenoconsB  (erwnoBuii  edip| 1246 1,4 0 0,056 0,08
ETUJICHTJIIKOJIII0, 2 — €TOKCHETaHO)
Oxcup 3amiza 123 25,0 0,764 19,1 0,001 0,025
[Inn nepeBuHM 10293 10,0 0,124 1,24 0
IMTun neoprauiunauii ( 70-20% SiO2) 10,0 0,74 7,4 0
CrupT eTunoBHii (€TaHOM) 1061 0,2 0 0,15 0,03
Crupt H-OyTrnoBuii(0yraHoi-1) 1042 10,0 0 0,112 1,12
Tonyon 621 1,7 0 0,319 0,532
denon 1071 330,0 0,26 85,8 0
Pazom 8,6 189 6,62 53,5

PeuoBuna Kon Knp 11413 114914

M Mnp M Mnp
Aepo301b 3BaproBaTbHUN it 1 0 0,023 0,02
A30Ty OKCH 304 16,7 0,431 7,183 0,037 0,617
AHTIIpUA CIpYUCTUI it 20,0 3,93 78,7 0,54 10,8
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CycrieH10BaHi peYOBHHHU it 6,7 2,738 18,25 0
ByrneBonHi HenmudepenmiioBani  [### 1,0 0,004 0,004 0,018 0,018
Byrnerio okcu 337 0,3 0,922 0,307 0,255 0,085
Maprasenp Ta HOTO CIIOTYKH 143 1 000,0 0 0,0015 15
[Tun abpa3zuBHO-METANIEBUH it 2,5 0 0,048 0,12
[Tun ByrinmbHUMA it 20,0 0 0,048 0,96
[un nepeBuan HiH# 10,0 0 0,113 1,13
IMTun neoprauiunuii ( 70-20% SiO2) 10,0 0 0,253 2,53
CipyaHa KHCIIOTa 322 10,0 0 0,0006 0,006
Pazom 8,03 104 1,337 17,8

PeuoBuna Kon Knp 11415 114916

M Mnp M Mnp

Aepo30I1b 3BaproBaIbHUMN H#Htt 1 0,01 0,01
A30TYy nioKCH ] 301 25,0 0,558 0,558 0,06 1,5
AHTIIpUA CIpYUCTUI it 20,0 15,6 312 0,397 7,94
Bensun HadroBuit HiH# 0,7 0,079 0,053 0
benzon 602 10,0 0 0 0
CycrieH10BaHi peYOBHHHU it 6,7 0 1,028 6,853
ByrneBoani HenudepeHmiiioBani 3a| ### 1,0 0,01 0,01 0,038 0,038
CKJIQJIOM
Byrnerio okcu 337 0,3 0,62 0,207 0,433 0,144
Maprasens Ta HOoro CroixyKu 143 1 000,0 0 0 0,001 1
Mini okcua 146 500,0 0,001 0,5 0
Hikens meTanesuit 163 1 000,0 0,001 1 0
Oxkcup 3aiza 123 25,0 0 0,003 0,075
[Tun abpa3uBHO-METANICBUH it 2,5 0 0 0
[un nepeBunn HiH# 10,0 0,003 0,03 0
IMTun neoprauiunuii ( 70-20% SiO2) 10,0 11,48 114,8 0
[Tun micky it 10,0 0 0 0
PryTh MeTaneBa it 10,0 0,001 0,01 0
Pazom 28,4 429 1,96 17,6

PeyoBuna Kon Knp 417 IIMC6

M Mnp M Mnp

ApceH Ta Oro CHOIYKH 666 330 0,02 5,94
A3oTy IioKCUA 301 25,0 0 1,018 25,45
A3oTy OKCH 304 16,7 0,713 11,88 0,254 4,233
AnieToH HitH 2,9 0 0,148 0,423
byrunanerar it 10,0 0 0,043 0,43
CycrieH10BaHi peYOBHHHU it 6,7 13,92 92,81 2,025 13,5




44

ByrneBonHi HenudepeniiiioBani 3a| ### 1,0 13,64 13,64 14,397 14,4
CKJIQJIOM
Byrnerio okcu 337 0,3 0,736 0,245 3,922 1,307
Mizi okcu 146 500,0 0,024 12 0
Hikens MeTaneBuit 163 1 000,0 0,022 22 0
Oxkcup 3amiza 123 25,0 0,065 1,625 0,01 0,25
Caxa 328 20,0 0 0,085 1,7
CBuHeIb Ta HOTO CIIOJIYKH 184 3300,0 0,012 39,6 0
Tonyon 621 1,7 0 0,34 0,567
XpoM IIECTUBAJICHTHUI 203 667,0 0,04 26,68 0
Huuk 777 200,0 0,03 6 0
Pazom 29,2 232 22,24 62,3
PeuoBuna Kon Knp OIIMC80 1IMC137
M Mnp M Mnp
A30Ty Ai0KCH] 301 25,0 0 0
A30TYy OKCHJT 304 16,7 0,009 0,15 1,355 22,58
AHTIIpU] CIPUUCTHIA HiH 20,0 0,261 5,22 13,662 273,2
CycneHnoBaHi pe4OBHHH HitH 6,7 0,584 3,893 7,776 51,84
ByrneBonni HenudepenmiioBani 3a| ### 1,0 0 0,144 0,144
CKJIQJIOM
Byrnertto oxcug 337 0,3 0,254 0,085 4,019 1,34
Maprasenp Ta HOTO CITOTYKH 143 1 000,0 0 0,02 20
Oxkcuz 3amisza 123 25,0 0 0 0
Pazom 1,108 9,35 26,976 369
PeyoBuna Kon Knp IIMC202 IIMC237
M Mnp M Mnp
A3oTy IioKCUA 301 25,0 3,925 98,13
A3oTy OKCH 304 16,7 0 0,752 12,53
AHTIAPU CIPYUCTHIA HitH 20,0 6,091 121,8 1,728 34,56
CycrieH10BaHi peYOBHHHU it 6,7 8,3 55,33 0 0
ByrneBoani HenudepeHmiiioBani 3a| ### 1,0 0,005 0,005 0
CKJIQJIOM
Byrnerio okcu 337 0,3 10,34 3,447 3,464 1,155
Maprasers Ta HOro CroayKH 143 1000,0 0,001 1 0,012 12
Okxkcup 3amiza 123 25,0 0,008 0,2 0,364 9,1
[Tun BamHa. HitH 2,5 0 0,052 0,13
[Twn rincoBuit it 20,0 0 0,116 2,32
[Tun Heopraniunumii (< 20% S102) 0 1,524 0
Pazom 28,67 279,9 8,01 71,8
PeuoBuna Kon Knp 1111 PCII39
M Mup M Mup
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A30TY iOKCH 301 25,0 0 0,535 13,38
A30Ty OKCHUJ 304 16,7 1,732 28,87 0,135 2,25
AHTIIpU] CIPUUCTHIA HiH# 20,0 0,04 0,8 2,129 42,58
benzon 602 10,0 0,084 0,84 0
CycrieH10BaHi pEYOBHHHU it 6,7 1,395 9,3 0,662 4,413
ByrneBonHi HenudepeHiiiioBani 3a| ### 1,0 0,724 0,724 0,138 0,138
CKJIQJIOM
Byrnemto oxcun 337 0,3 0,986 0,329 4,345 1,448
Maprasenp Ta HOro CrioixyKu 143 1 000,0 0 0,002 2
Oxcup 3amiza 123 25,0 0 0,051 1,275
Caxa 328 20,0 0,015 0,3 0,175 3,5
CBuHeIb Ta HOTO CIIOJIYKH 184 3300,0 0 0 0
Crupon 620 500,0 0 0,001 0,5
denon HiH# 330,0 0,09 29,7 0
Pazom 5,066 70,86 8,173 71,48
PeuoBuna Kon Knp MCII57 PI13ep

M Mnp M Mnp
A30TY iOKCH 301 25,0 0,01009 | 0,01009 0,079 1,975
A30Ty OKCH] 304 16,7 0,00009 | 0,0015 0,004 0,067
AHTIIpU] CIPUUCTHIA HiH# 20,0 0,196 3,92 0
CycneHnioBaHi pe4OBHHH HitH 6,7 0,025 |0,166667 15,91 106
ByrneBoani HenudepeHmiiioBani 3a| ### 1,0 0,082 0,082 0,05 0,05
CKJIaJIOM
Byrnemto oxcun 337 0,3 0,057 0,019 0
Maprasens Ta Horo CroIyKu 143 1000,0 {0,000003| 0,003 0,004 4

PedoBuna Kon Knp MCII57 PIl3ep

M Mnp M Mnp
Macno MiHepanbHe HaQTOBE HiH# 20,0 0,007 0,14 0
Mini okeup 146 500,0 |0,00002| 0,01 0
Hikenp MeTaneBmii 163 1000,0 {0,000006| 0,006 0
Oxcup 3amiza 123 25,0 0,00002 | 0,0005 0,067 1,675
PtyTs MeTaneBa 183 3300,0 |0,000000{0,00132 0

4
CBuHeIb Ta HOTO CIOJIYKH 184 3300,0 |0,000006( 0,0198 0
denon HiH# 330,0 0,26 85,8 0
dropu aTIOMIHIIO Ta KaIbLIiI0 344 33,0 0,00012 | 0,00396 0
XpoM IIeCTUBAJICHTHUIN 203 667,0 |0,00002 | 0,01334 0
[k 666 200,0 ]0,000018| 0,0036 0
Pazom 0,63739 | 90,2008 16,1 114
PeuoBuna Kon Knp 1411 PII3mp

M Mnp M Mnp




A30TYy OKCHJT 304 16,7 0 0,397 6,63
AHTIIpU] CIPUUCTHIA 5001 20 0 1,04 20,8
CycrieH10BaHi peYOBHHHU 2902 6,7 0 0,704 4717
ByrneBoani negudepenuiiiorani 3a | 10741 1 0,039 0,039 0,037 0,037
CKJIQJIOM
Byrnertto okcug 337 0,3 0 14,9 4,47
Maprasens Ta HOro CroixyKu 143 HiHHH 0,001 1 0,002 2
Okcuj 3amiza 123 25 0,007 0,175 0
Pazom 0,047 1,214 17,1 38,7
PeyoBuna Kon Knp g2 43
M Mnp M Mnp
Aepo301b 3BaproBaIbHUN it 1 9E-05 |9,00E-05 0,004 0
A30TYy OKCHJT 304 16,7 0 0,0245 0,408
AHTIIpUA CIpYUCTUH it 20,0 0 0
bens3un nadroBmit it 0,7 0 0
CycneHnoBaHi pe4OBHHH HHHH 6,7 0 0,4757 3,171
Byrnemto oxcun 337 0,3 0 0,1376 0,046
3oa ByriibpHA 194 50,0 0 0
Maprasenp Ta HOTO CITOTYKH 143 1 000,0 0 0,0005 0,48
Oxkcur 3amisza 123 25,0 0 0
[Tun abpa3uBHO-MeTaNeBUI HiH# 2,5 0 0,031 0,078
[Tun nepeBunun H#Htt 10,0 0 0,441 4,41
Caxa 328 20,0 0 0,042 0,84
Pazom 9E-05 | 0,00009 1,156 9,44
PeyoBuna Kon Knp 14714

M Mnp
A3oTy OKCH 304 16,7 0,007 0,11667
AHTIIpUA CIpYUCTUI it 20,0 0,488 9,76
bens3un nadroBmit it 0,7 0,039 0,026
Byrnemto oxcun 337 0,3 0,283 0,09433
3oa ByriibpHA 194 50,0 0,059 2,95
Mapranens  Ta  Horo| 143 1 000,0 0,001 1
CIIOJTYKH
Okxkcup 3amiza 123 25,0 0,009 0,225
Pazom 0,886 14,172
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Amnani3 cymapuux BukuiB 3P mo rocnogapcTaM mnokasye, 1o HalOUIbIINiA
BKJIAJT B 3aTaJIbHY KUTBKICTh BUKHUIIB BiJ MANPUEMCTB [IpUIHIMPOBCHKOT 3aT13HUIII
BHOCUTh ciy’)k0a BMEC (36%), a Bxke moTiM JiokoMOoTHBHE (26%) Ta BaroHHe
rocrioaapctBo (20%). Mosxna mo6aunT, 10 y OUIBLIOCTI BUMAJAKIB (paKTUUHA
Maca BUKHU[IB 3HAYHO MEHIIE, HIK NpHUBEeAeHa Maca. A 1€ O3Hayae, 110 BIUIMB
00’€KTIB 3aJII3HUYHOTO TPAHCIIOPTY Ha HABKOJIMIIHE CEPEJIOBUIIE OIIIHIOETHCS HE
00’€KTUBHO. 3a 3arajbHOI0 MAacOl0 BHKHUIIB HEMOXIIHUBO CYIUTH, SKE CaMme
roCIoJIapCTBO BIUIMBAE Ha JOBKULIA HaicuibHime. Bei 3P migcymoByroThest 6€3
ypaxyBaHHS iX TOKCUYHOCTI.

Jlis 00’€KTUBHOI OIIIHKM CTYIEHIO HETaTUBHOTO BIUIMBY MiANPUEMCTB Ha
aTMocepHe TIOBITPsI pO3paxoBaHO JJIsi KOXXHOTO TOCTOJApCTBa MPUBEIACHY Macy
BUKH/IIB 3 YpaxyBaHHIM TOKCUYHOCTI okpeMux 3P.

[TopiBHSHHS (QaKTUYHUX Ta MPUBEICHUX Mac BUKHUIIB MO KOXKHIA CITykO1
3MIHIOE KapTUHY 110JI0 BETMYMHU HEraTUBHOT'O BILJIMBY BUKHUJIB BiJl PI3HUX CIIYKO
Ha CTaH aTMOC(EpPHOTO MOBITPSI.

Jlerko OauuTH, 1O HAWUOUIBIIMK HETaTUBHUU BIUIMB Ha aTtMochepy
CIOPUYMHSIE JIOKOMOTHBHE rocmomapcTBo. Ile o3Hawae, 1O B BHKHAAX
JJOKOMOTHUBHHMX JICTIO MICTUThCA OlIbllle HeOe3NMeYHUX peuoBHH 1-2 KjaciB
HEOE3MEeYHOCTI 3 BHUCOKOI TOKCHYHICTIO (ra3omoaiOHi (TOPUCTI CHOJIYKH,
1’ ITHOKCHUJ] BaHAJTI10, OKCHUJ M1, CIIOJIYKH HIKEII0, CBUHITIO, XPOMY Ta MAapTraHITIO
— Kip BCix mux pedoBuH KonuBaeThes B Mexax Bl 200 no 3300), B Toi yac sk
BUKHaX mianpuemcTs ciyx0u BMEC nepeBakaioTh cycrieHI0BaHI pedoBUHU (3
ki1ac, Ky, = 6,7) ta CO (4 xmac, Ky, = 0,3). Cnig TakoX Big3HAYWTH, IO B
MOPIBHSIHO HEBEJIMKIA 3arajibHiii Maci BUKHIY MO CIYXKOl elIeKTpOorocCTadaHHs
IPUCYTHI Taki BUCoko HeOe3neuHi 3P, sk cnomykn maprauiyo, cipkoBoaeHs (Kyp =
125), dopmanpaerig (K, = 330), pTOpHUCTI CHOMYKH SIK Ta30M0110H1 Tak 1 IOTaHO-
pPO3UMHHI, MO ¥ BiAOWIOCS B 301IbIIEHHI MUTOMOTO BKJIAIy B 3a0pyIHEHHS

aTMOoC(epH 0 I1iH CITykOi.
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4 EKOHOMIYHUI MEXAHI3M CTUMYJIIOBAHHS OXOPOHU
HABKOJIMIITHBOT'O CEPE/JOBHUILIA

4.1 EKOHOMIYHI METOAM PETYJIIOBAaHHS OXOPOHHU JOBKIJIIS

ExoHoMiuHi MeTonu (CTUMYJH), SKI MOIVIM O 3MYCHUTH MiANPUEMCTBA 1
CYCIILIBCTBO B IIIJIOMY MIKIYBAaTHUCh MPO OXOPOHY HABKOJUIIHHOTO MPUPOIHOTO
CEpeOBHINA 1 3MEHIICHHs 30WUTKIB, TIOKH 110 BUKOPHCTOBYIOTHCS HEIOCTATHBO.
Tak, w©Hampukmam, Ti Mi3epHI KOINTH, M0 BHAUISIOTHCS [JIs  3A1MCHEHHS
IPUPOIOOXOPOHHUX 3aXOJIB, MIJMPUEMCTBAM HE BHIIJHO CIPSMOBYBATH Ha
OXOpPOHY JOBKIJUIA, OCKUIBKM B PE3yJdbTaTi MPOBEACHHS MPHUPOIOOXOPOHHHUX
3ax0/liB MiJIBUIY€ETHCS COOIBAPTICTh MPOAYKIIii, 3pOCTa€ 0OCIT OCHOBHUX (DOH/IIB
(MpUPOTOOXOPOHHOIO IMPH3HAYEHHSI) Ta 30UIBIIYEThCS MOTpeba B OOIrOBHX
KOIIITaXx.

HaiironoBHimor nepeayMoBoi0 €(heKTUBHOIO BUKOPUCTAHHS €KOHOMIYHUX
BaXKEJIIB CTUMYJTFOBAHHS MPUPOJO00XOPOHHOT ISTTLHOCTI € TOH (paKT, 110 pe3ynbTar
HEraTUBHOTO AaHTPOIMOTEHHOTO BIUIMBY Ha CTaH IPUPOJIHOTO CEPEIOBHINA Ma€e
€KOHOMIYHI HACIIJIKU JIJI1 OCHOBHO1 TOCIIOAAPCHKOI JIsITIbHOCTI. MK ITMMH JBOMA
npoiiecamMu  (IPUPOJTOOXOPOHHA 1 TOCIOJApPChbKA JisIbHICTH) ICHYE MpsMa Ta
3BOPOTHA 3aJIEKHOCTI. TWM caMuM OOuABa pe3yabTaTH — EKOJOTIYHUN Ta
€KOHOMIYHMM — BIJIOMBAIOThCS Ha MpUOyTKAaX MIANPUEMCTBA 1 BIUIMBAIOTH Ha
po3Mipu BUPOOHUYHX Ta MPUPOJAOOXOPOHHHUX (OHIIIB CyO €KTIB TOCIOAAPIOBAHHSA
1, BJacHE KaXydd, € JBOMa CTOPOHAMHU OJIHOTO TIPOIleCYy BUPOOHHUYOI Ta
rOCMoJIapChKOT A1STILHOCTI.

3a BUKOPHCTaHHS PECypCiB, SIK MPABUJIO, BCTAHOBIIOETHCS IJIaTa, pO3MIpH
skoi BU3Ha4eHi Tapudamu. Takok BCTaHOBIIOIOTHCS 300pH 3a 3a0pyIHEHHS, IO
3HIMAIOTBCS 3 MIANPUEMCTB-3a0pyAHIOBAYIB HABKOJIMIMHLOTO cepeaopuia. Lli
CTSTHEHHS 3a CBOEIO CYTHICTIO HOCSTH MOJATKOBHM XapakTep 1 MOBHHHI OyTH
TaKUMHU, 00 CIIOHYKaTH CyO’€KT TOCTIOJAPIOBAaHHS 0 BUKOPUCTAHHS KOINTIB Ha
BITPOBAKEHHSI MPUPOJOOXOPOHHUX 3aX0/11B, 3aMICTh TOTO, 100 MIATUTH MTpadu.

3MeHIIeHHs 3a0pY/IHeHHS JIOBKIJUISI MOBUHHO OYyTH BUTITHUM MiJANPUEMCTBY 10O
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TOTO 4Yacy, MOKH MPUPOTOOXOPOHHI BUTpaTH OyayTh MEHIIMMHU BiJ TUJIATH 3a
3a0pyTHCHHS.

[TnaTexi 3a 3a0pyAHEHHS JOBKIUISI BUKOHYIOTh Taki QyHKIII:

1) nmepeHeceHHS EKOHOMIYHOTO TsAraps 30WTKIB, TOB’sI3aHUX 13
3a0pyIHEHHSIM HABKOJMIIHBOIO MPUPOAHOTO CEPEAOBHINA, Ha Ti CyO €KTU
rOCIOJIapIOBaHHS, 110 CHPUYUHSAIOTH 111 30MTKU (BWJIYYEHHS YaCTUHHM TPHUOYTKY,
AKUM OTPUMAaHO 3aBASKM eKCIUTyaTallll HaBKOJMIIHBOTO CEpeAOBMINA, 1
KOMIIEHCallisl 30MTKIB, 10 3aBIAIOTHCS IIEI0 EKCILTyaTaIl€ro);

2) y3roJUKeHHsSI po3MipiB MpHOYTKIB 1 (pOHMIB MaTepiaTbHOTO 3a0XOYCHHS 3
e(EKTUBHICTIO IPUPOTOO0XOPOHHOI JiSITBHOCTI;

3) CHoHyKaHHS IiJIPHEMCTBA JIO 3HIKCHHS 30MTKIB (@ BIANOBIAHO 1
HEraTUBHOTO TEXHOTEHHOTO HAaBaHTAKEHHS HA MPUPOJHE CEPEIOBHINE) ILITXOM
€¢()eKTUBHOTO OCBO€HHS KOIITIB Ha CIHOPY/DKEHHS 1 OOCIyroByBaHHs
IPUPOJOOXOPOHHUX OO0 ’€KTIB, Ha MpuAOaHHS OOJIafHAHHSA Ta MPUIAAIB IO
3HEIIKOKEHHIO 3a0pYIHIOIOUUX PEUOBHUH.

[Ilo6 3abe3neunTy €(EKTUBHICTh MPUPOJOOXOPOHHOI TMOJITUKH, OLIBIIY
yBary Ciiji MPUIUIATA OpPI€HTaIlli eKOHOMIYHUX IHTEPECIB MPUPOJOKOPUCTYBAUIB
Ha OXOPOHY 1 pallioHaJIbHE BUKOPUCTAHHS IPUPOJHUX peCypciB. Y 1IbOMY BUIAJIKY
YCYBA€ETHCSI CYNEPEUHICTh MIXK BIIOMYUMHU MIAXOAAMU OKPEMUX MIAMPUEMCTB Ta
IHTEepeCcaMu PENITH CYCIUILCTBA. AJle YMHHI TIPABOBI HOPMH OXOPOHU CEPEIOBHINA
HE BIJMOBIIAIOTH CydyacHUM BuMoraMm. Hampuknan, mrpadHi caHKIii He
BUPIIIYIOTh 3a3HA4YEHOI MpoOJieMH — MiANPUEMCTBAM Ha CHOTOJIHI BUTIIHIIIE
IIATUTH Tpadu, HK CIOPYKYBAaTH OYKMCHI CIOPYAH, OCKUTBKK CyMU mTpadiB
HIDKY1, HIXK 3aTpaTv Ha IPUPOOOXOPOHHI 3aXO0H.

[tpad — e mokapaHHs BUHHOTO, a HE BIAIIKOAyBaHHS 30MTKIB, 3aBIaHUX
npupogHoMmy cepeaoBuily. CyTTEBUM HENOJIKOM IITpadHUX CAHKIIN € TaKoxX
00OMEeKEeHHX Xapakrep ix aii. 3armiaTuB mwrpad pas, a HOpYLUIEHHS HABKOJIMIIHbOTO
IPUPOJTHOTO CEPENOBHUIIA MPOIOBKYIOTHCA.

Ha cydyacHomy eTami po3BUTKY €KOHOMIKH MOXHa BUIIJIUTH TaKl €JIEMEHTHU

EKOHOMIYHOTO MEXaHI3MYy PETyJIIOBaHHS MPUPOJOOXOPOHHOI AiSITLHOCTI: IJIaTa 3a
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IPUPOIOKOPUCTYBAHHS; cucTema €KOHOMIYHOTO CTUMYJTFOBAHHS
MPUPOJOOXOPOHHOI MISUTBHOCTI; TJIaTa 3a 3a0pyIHEHHS MPUPOTHOTO CEPEAOBHINA
Ta PO3MIIICHHS BIJIXO/IB; CTBOPEHHS PUHKY NMPUPOIHUX PECYPCIB; YIOCKOHAJICHHS
CHUCTEMH IIHOYTBOPEHHS 3 YpaxyBaHHSIM EKOJOTIYHHX (haKTOpiB, OCOOJIMBO Ha
NPOAYKIIIO  MPHUPOJOCKCIUTYaTyIOUMX  Tally3edl  HapoJHOTO  TOCIOAAapCTBa;
CTBOPEHHS €KOJIOTIYHUX (DOH/IIB; €KOJIOTIYHE TMpOorpaMyBaHHsI; TOPTIBIIS

JIIEH31IMU; TIaTeX1 3a 3aCTaBy; €KOJOTIYHE CTpaxyBaHHSI.

4.2 TlpuHuunu BU3HAYCHHs IUIATH 3a 3a0pyIHEHHS MOBITPSAHOTO Oacelny

3riIHO BUKJIQJCHOI HIKYE METOJAWKA BU3HAYAIOTHCS CYMH 300piB, SKi
CTATYIOTBCS 3a BUKHIM B aTMocepHe TMOBITPS 3a0pyIHIOIOYHMX PEYOBHUH
CTalllOHAPHUMHU JKEepeJlaMi BUKHUIIB.

HopmatuBu  300piB 32 3a0pyIHEHHS  MOBITPSAHOrO  OaceiHy
BCTAHOBIIOIOTHCS, SK (PIKCOBaHI CyMH Yy TPHBHSAX 32 OJMHHIIKO OCHOBHHX
3a0pyIHIOIOUUX PEUYOBUH, MEpPEiK AKUX HaBeJAeHU! y Tadi. 4.1 — 4.2,

Cyma 300py, sika CTATYETbCA 3a BUKHUIU CTAIllOHAPHUMHU JKEpesiaMU
3abpyanenns (1), miApaxoByeThCS IUIATHUKAMH CAMOCTIHHO IIOKBApTAIbHO 3
MOYaTKy POKYy, BUXOASYU 3 (haKTUYHOTO 00'€My BUKHUIIB, HOPMATHBIB 300py Ta
KOPUTyIOUHMX Koe(]ili€eHTiB, HaBeAeHUX y Tabd. 4.3 - 4.4 Ta po3paxoBYyeThCS 3a
dbopmyoro:

Hec = Mﬂ *H6 >kI(Hac *Kgb ) (41)

ne M, — 06’em Bukuay i-Toi 3a0pyAHIOIOYOI PEUYOBHHH y TOHAX y Mexkax
JIMITY, T

H; — HOpMaTuB 300py 3a TOHHY i-TOi 3a0pyIHIOIOYOT pEYOBUHU, TPH./T;

Kiae — Kopuryrouuii koe(ilieHT, sSKUM BpaxoBy€ KUIbKICTh MEIIKAHIIB
HACEJICHOTO MYHKTY;

Ky - xopuryrouuii koedilieHT, SKHHA BpaxoBy€ HApOJHOTOCIOJAPCHKE

3HAUYCHH HACCJIICHOI'O ITYHKTY.
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Ta6mung 4.1- HopmaTtusu 300py, 1110 BUBHAYAKOTHCS 32 BUKUIA OCHOBHHX
3a0pyIHIOIOUMX PEUOBHH CTAI[IOHAPHUMH JIKEepesiaMu 3a0pyTHEHHS

HazBa 3a0pyiHI010901 peUOBHHU

Hopwmatus 360py, rpH./T

A30Ty OKCHUIHN 60
AMMiak 15
AHTIIpU CIpYUCTUI 80
AlleToH 30
bens(a)mipen 101807
Byrunanerar 18
Oxkcup Banaaio(V) 300
XII0pOBOJICHB 3
OxcuJ ByTJIeIio 3
ByrneBoni 45
I"a3ononi6HI GTOPUCTI CHOTYKH 198
TBepai peuoBUHU 3
Kanawmito cionyku 633
Maprasenp Ta Horo CioJxyKu 633
Hikenp Ta oro croiayku 3225
O30H 80
PtyTh Ta 1i cionyku 3390
CBuHeIb Ta HOTO CIOIYKH 3390
CipKOBOJICHb 257
CipKOByTJICIh 167
Crupt H-OyTHIIOBUI 80
Crupon 584
DenHon 363
dopMabaeria 198
XpoM Ta Horo CroJIyKu 2147

Ta6nuis 4.2 — HopmaTusu 300py, 1110 HAPaXOBYIOTHCS 32 BUKUIU
3a0pyIHIOIOUUX PEUOBUH CTAI[IOHAPHUMH JKeperaaMu 3a0pyTHEHHS
3TiTHO KJ1acy HeOe3MeuYHOCTI

Kitac HeOe3neynocri

Hopwmatus 360py, rpH./T

572

131

19.5

\

4.5

300pu, 110 3AIMCHIOIOTHCS 3a BUKHUIU

CTaHiOHapHI/IMI/I JOKCpEiiaMu

3a0pyJHEHHS y MeKax JIIMITIB, 3apaX0OBYIOTHCSl Ha BAJIOBI BUTPATH MiANPUEMCTBA.

[InatHuk — ¢i3uyHa ocoba, sAKa € cyd’€KTOM MiAMPUEMHHUIIBKOI TISIIBHOCTI,

BUTIIAYYE T1ei 301p 32 paXyHOK CBOTO JOXOJY.
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Tabmums 4.3 — KoedirtieHT, sskuii BpaxoBYy€e KIJIbKICTh MEIIKAHIIIB

HACEJICHOTO MYHKTY

YUuncenbHICTh HACEJICHHS, THC. YOJI. Koedirmient
1o 100 1,0
100 - 250 1,2
250 — 500 1,35
500 - 1000 1,55
Binsme 1000 1,8

Ta6muns 4.4 — KoediieHT, sKuii BpaxoBy€e HApOJHOTOCIIOAPChKE

SHAYCHHA HACCJICHOI'O ITYHKTY

Tum HaceaeHoro MyHKTY Koedirient
Oprasi3zaniifHo-rocrnoapchKi Ta KyIbTYpHO-1T0OOYTOBI HEHTPH MiCIIEBOTO 1,0
3HAYCHHS 3 IEPEBAKHO arpapHO-IPOMHUCIOBUMH (DYHKITISIMU
BararodyHkuioHanpHi LEHTPU, LHEHTPH 3 IEPEBaror0 MPOMHUCIOBHX Ta 1,25
TpaHCTIOpTHUX (YHKIIN (pecmyOnikaHChKI Ta OO0JacHI MEHTpH, MicTa
JICPIKaBHOTO, 00JIACHOTO 3HAYCHHSI)

HaceneHHi MyHKTH KypOpTHOi 30HH 1,65

4.3 BuszHaueHHsS CcymMu 300piB 3a BHKMIM B arMocdepHe MOBITPs
3a0pyIHIOIOYUX PEYOBUH JUIl HAMOUIBIIUX IMiANPUEMCTB-3a0pyAHIOBAUIB

CITY>KOHU KoJIii

3a HaBEJEHOI BHIIE METOJUKOK MiJpaxoBaHi

cymu 300piB, AKi

HAapaxoOBYIOTBCS 3a BUKHIM B aTMochepHE MOBITPS 3a0pyJAHIOIOUNX PEUYOBUH

HAaUOUIBIIMMH  MIIMPUEMCTBAMU-3a0pyIHIOBaYaMHU  CIIy>)KOM  KOJii.

Jlo Takux

nianpueMctB BimHocatbes [1Y-7 (ITaBmorpan), I14-15 (Ilomorwm), IIMC-137

(HosoomnekciiBka) Ta [IMC-202 (BepxiBuese).

Tabnuus 4.5 - Jlani 115 po3paxyHKy 300py 3a 3a0pyaHeHHs aTMochepu

nst [TY-7 (ITaBnorpan)

PeuoBuna M,t Hs, rpH./T Kiac Ky 11, TpH
A30TYy OKCHJT 0,186 60 1.35 1,25 18,83
AHTIApUT CIpYUCTHIA 2,092 80 1,35 1,25 282,42
CycneHnoBaHi pe4OBHHH 3,43 3 1,35 1,25 17,36
ByrneBonni 0,002 4,5 1,35 1,25 0,02
HeudepeHIiioBaHi 3a
CKJIAJIOM
Byrnemto oxcun 1,492 3 1,35 1,25 7,55
30712 ByTiJIbHA 13,866 3 1,35 1,25 70,19
[Tun abpa3zuBHO-METANIEBUH 0,027 3 1,35 1,25 0,13
[Mun nepeBuHM 0,022 3 1,35 1,25 0,11

Pazom: 21,117 396,61
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Tabmuus 4.6 - Jlani 1s po3paxyHKy 300py 3a 3a0pyaHeHHsS aTMochepu 1Jis
IT4-15 (TTosoru

PeuoBuna M, T Hs, rpH./T Kace Ky I, TpH.
Aepo30I1b 3BaproBaTbHUN 0,01 198 1 1 1,98
A30Ty Al0KCH] 0,558 80 1 1 44,64
AHTIIpU] CIpUUCTHIA 15,6 80 1 1 1248
bens3un nadroBmit 0,079 45 1 1 0,35
ByrneBoani 0,01 4,5 1 1 0,05
HeudepeHIiioBaHi
Byrnemro oxcun 0,62 3 1 1 1,86
Miji okcua 0,001 572 1 1 0,572
Hikenp meTaneBuit 0,001 3225 1 1 3,225
[Tun nepeBuHU 0,003 3 1 1 0,009
[Tun HeopraHiyHUH 11,48 3 1 1 34,44
( 70-20% SiO»)

PryTh MeTaneBa 0,001 3390 1 1 3,39
Paszowm: 28,4 1338,52

Ta6mug 4.7 - Jlani 1u1s1 po3paxyHKy 300py 3a 3a0pyaHeHHs aTMochepu s

I[IMC-137 (HoBoosekciiBka)

PeuoBnna M, T Hs, rpH./T Kiac Ky I, TPH.
A3oTy OKCug 1,335 80 1 1 106,8
AHTIIpU] CIPUUCTHIA 13,662 80 1 1 1092,96
CycrnieHi0BaH1 pe4OBUHH 7,776 3 1 1 23,33
Byrnesoai 1,144 4,5 1 1 5,148
HenugepeHiiioBani  3a
CKJIaJIOM
Byrnemto oxcun 4,019 3 12,057
Mapranens Ta  #oro 0,02 633 12,66
CIIOJIYKH

Pazom: 26,976 1252,96

Tabmuus 4.8 - Jlani 1ys po3paxyHKy 300py 3a 3a0pyaHeHHs aTMochepu
s [IMC-202 (BepxiBuese)

PeuoBuHa M, T Hs, Kiac Ky 11, TpH.
I'pH./T

A30Ty AlOoKCH 3,925 80 1 1 314

AHTIIpUA CIpYUCTUI 6,091 80 1 1 487,28

CycneHnoBaHi pe4OBHHH 3 1 1 24,9

ByrneBoani HenudepeHuiioBani 3a 0,005 4,5 1 1 0,02

CKJIAJIOM

Byrnemto oxcua 10,34 3 31,02

Maprasenp Ta HOoro CroIyKu 0,001 633 0,633

Oxkcurn 3amisza 0,008 3 0,024
28,67 857,88
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Kommuieke npupo100X0pOHHHUX 3aX0/iB 1 €KOJOTTYHUX MPOrpaM Mae, mepul
3a BCe, BIJMOBIAATH 1HTEpecaM OXOPOHH JOBKULISA 1 30pOB’Sl HaceJeHHs Ta
3a0e3nevyBaTl MaKCUMaJbHUN 3aralbHOCKOHOMIYHUM e(eKT, CKIaJOBUMHU SKOTO
€ EKOJIOTIYHUHN Ta COIliaJbHO-€KOHOMIUYHMM PIBHI MPUPOIOOXOPOHHOT JTISITBHOCTI.
To6T0, 0OAHOYACHO 3 EKOHOMIYHUM PE3yJIbTaTOM T'OCIOAaPIOBAHHS — 3a10BOJICHHS
noTped CycHibCTBa y TOBapax Ta IOCIyraX — OTPUMYETHCS 1 €KOJOTIYHUN
pe3yiabTaT — 3aJ0BOJIEHHS TOTped Jiofeil B yMOBax  SKUTTENISUIBHOCTI 1
3a0e3MeUeHHs]  HAJEeKHOTO  PIBHS ~ AKOCTI  HAaBKOJMIIHBOIO  MPUPOIHOTO
cepeloBUIla. A pa3oM BOHHM CHPUSTHUMYTh MiJABHILEHHIO HTTEBOTO PiBHA
HACEJICHHS, MIJABUIICHHIO €(PEeKTUBHOCTI CYCHUIBHOTO BUPOOHHUIITBA, 301IbIIEHHIO

100po0yTY 1 HAIlIOHAILHOTO OaraTcTBa KpaiHu.
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BHUCHOBKU

B pe3ynbrari mpoOBEACHOTO JOCHIDKEHHS MOXHA 3pOOMTH HACTYIIHI
BHUCHOBKH:

1. TlpoBenenuii y paniii poOOTI aHalli3 BUKHUAIB 1 PIBHIB 3a0pyIHEHHS
aTMOC(EpHOTr0  TMOBITPS Ha [IpuaHINPOBCHKIM 3ai3HMUIN 32 HAWUOUIBII
NOIIMPEHUMH PEUOBUHAMH (IIOKCUA a30Ty, AIOKCHJ CIPKH, OKCHJ BYTJICIIO, [H)
MOKa3aB, 1[0 BUKU] LIUX PEUOBUH 3MEHIIUBCS. [[pHUrMHOIO IbOTO 3HMKEHHS CTajo
CKOpPOYEHHSI 0OCSTIB BHUPOOHUIITBA 1 TMPOBEJEHHS MPUPOJOOXOPOHHUX 3aXOJIB
(mepeBig KOTENIEHb Ha €KOJIOTTYHO YMCTI JKepelia eHEprornocTayants, o0JaiHaHHs
KOTEJICHh aBTOMaTH30BAaHUMH CUCTEMaMH MPOIIECY TOPIHHSA 1 T.1.).

2. Ha »xanp, cydyacHMII MOHITOPHUHI YacTO HE 3aBEpPUIYETHCS HEOOXITHUM
aHaJII30M, 3 KO0 MO>KHA MOOAYUTH HeratTuBHI TeHaeHIll abo ix Hacaiaku. Cam
IpOLIEC MOHITOPUHTY YacTO BIJIPBAaHUU BiJ aHali3y Ta MPOTHO3Y, a TAKOX BiJ
oOrpyHTOBaHMX npomno3uiiid. Po3poOka HaAyKOBUX OCHOB 1 MPUHIIMITIB CUCTEMHOTO
MOHITOPHHTY JOBKIJUIA € BAXKJIMBUM CTAPTOBUM TOJIOKEHHSIM CTAJIOTO PO3BUTKY.

3. Jus edexkTHBHOro yNpaBiiHHA SKICTIO MOHITOPUHTY HEOOXIJIHO:
aJICKBaTHO HABUCHUU 1 JOCBIIUEHUH TMEPCOHAN; XOPOIIl MaTepiaibHI 3aco0H 1
YCTaTKyBaHHSA, aTE€CTOBaHI CTaHAAPTHI 3pa3Ku; pPEryJsipHe OOCIyroByBaHHS 1
KaiOpyBaHHS ~ BUKOPHCTOBYBAHHMX  TNPWIAJiB;, PO3YMHE  yMOPABIIHHS 1
BUKOPUCTAHHS MOBTOPHHUX aHaNi3iB. Y TOW Yac SIK yCl BOHU BaXKJIMBI, KOJIEH caM
1o co01 HE TapaHTy€e HAIIHHICTh MEPEBIPKU OTPUMAHUX JIaHUX.

Pe3tomyroun, MOKHA 3a3HAYUTH, 0 KOMILUIEKC MPUPOJOOXOPOHHUX 3aXO0/1B
1 eKOJIOTIYHUX MporpaM Mae, IMepIl 3a BCE, BIANOBIIATH IHTEpPECaM OXOPOHU
JOBKUUIA 1  370pOB’S  JIIOAMHM  Ta  3a0e3meuyBaTM  MaKCHUMAaJbHHUNA
3araJIbHOCKOHOMIYHUN €(eKT, CKIAJOBUMHU SIKOIO € €KOJOTIYHHHM Ta COIialbHO-
€KOHOMIYHHMI pIBHI MPUPOJOOXOPOHHOI IiNbHOCTI. To00TO, OJHOYACHO 3
€KOHOMIYHHM Pe3yJIbTaTOM T'OCIIOJAPIOBAHHS — 33/I0BOJICHHS MOTPEO CyCHiIbCTBA
y TOBapax Ta MOCIyTrax — OTPUMYETHCS 1 €KOJOTIUHUN Pe3yNbTaT — 3aJ0BOJICHHS

noTped JroJIe B yMOBax >KUTTEMISUIBHOCTI 1 3a0e3MedYeHHs HaJEKHOTO PIBHSA
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SIKOCT1 HaBKOJUIITHHOTO TPHUPOIHOTO CEPeIOBHUINA. A Pa3oM BOHHU CIPHUATUMYTH
MIBUIIEHHIO JKUTTEBOTO PIBHS  HACEJCHHS, TIJABUIICHHIO €(QEKTUBHOCTI
CYCHIJILHOTO BUPOOHHUIITBA, 301JIBIIEHHIO TOOpOOyTYy 1 HAIllOHAJIBHOTO OaraTcTBa

KpaiHu.
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