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BIIVIMB TEXHIYHOI'O CTAHY JIBUI'YHIB BHYTPIIIHBOI'O
3I'OPAHHSA HA ITAVIMBHY EKOHOMIYHICTD I EKOJIOT'TYHY
BE3IIEKY

B crarTi po3risiiaeTbes 3a7€KHICTh €KOJIOTTYHOT O€3MEKH Bil TEXHIYHOTO CTaHy JIBUTYHIB BHYTPILIHBOTO
3rOpsiHHA. 3arpoNOHOBAHO MUTOMUM IHTErPAIbHUM MOKA3HUK €KOJIOro-XIMIYHOT HEOe3MeKH Ta KpuTepii
BINOBIIHOCTI ILOT'O NOKAa3HUKA MDKHAPOJIHUM HOPMAaM.

KirouoBi ci10Ba: 1BUTYHU BHYTPILIHBOTO 3TOPSHHS, €KOJIOTIYHA Oe3reKa.

B crarbe paccmaTrpuBaeTcs 3aBUCUMOCTb HKOJIOTMUECKOW OE30IaCHOCTH OT TEXHHUYECKOIO COCTOSHMS
JBUTATeNICl BHYTPEHHEro cropaHus. lIpeano’keHo yAenbHBIA HHTETPAIbHBIA I10KA3aTeNlb SKOJIOIO-
XHUMHAYECKOW OIMACHOCTU U KPUTEPHUM COOTBETCTBHS 3TOTO MOKA3aTEI MEKYHAPOIHBIM HOPMAaM.
KroueBble ciioBa: 1BUraTe BHYTPEHHETO CrOPaHUs, SKOJIOTHUECKasi O€3011acCHOCTb.

In the article dependence of ecological safety is examined on the technical state of combustion engines.
There are proposed the specific integral index environmental and chemical hazards and criteria for
correspondence this indicator with international standards.
Key words: combustion engines, environmental safety.

1. Beryn

TexHiuHMM cTaH ABUTYHIB BHYTPIIIHBOTO 3TOPSTHHSI OLIIHIOETHCS TOUHICTIO JIHIMHUX
po3MipiB, (OpMHU 1 B3aEMHOTO PO3TAIlyBaHHsS MOBEPXOHb, 1110 € 3arajibHUM SIK Ui THX
aBTOMOOLTIB, II0 BUIYCKAIOTbCSA, TaK 1 TUX, 110 3HAXOJAThCS B EKCIUTyaTamii, 1 iX
CKJIa0BUX YacTHH. Lle mommproeTscsi Ha OCBOIOBaH1 BUPOOU Ha €Tarnax iX MpOeKTYBaHHS,
JIOBEICHHS 1 IOCBITYEHOT'0 BUITYCKY.

BinnoBigHo 40 3araJbHONPUIHATOI TEPMIHOJIOTTI BHKOPUCTOBYETHCSI TOHATTS
TEXHOJIOTIYHOTO TOKa3HUKA SIKOCTI, MiJ SIKUM pPO3YMIEThCS KUIbKICHA XapaKTEpPUCTHKA
BJIACTUBOCTEH, OOYMOBJIEHMX BHMOraMH JO TEXHOJOIll BHUIOTOBJICHHS, TEXHIYHOMY
0o0CIyroByBaHHIO a00 peMOHTY. ToMy SKIIO mMpare3gaTHICTh BUPOOIB BU3HAYAETHCS
PI3HUMH BHUJIaMHU 1 CTYIEHEM IOIIKOJXYBAHOCTI KOHCTPYKTHUBHHUX €JIE€MEHTIB, TO, SK
HACJTIJIOK, 1€ MOPOKYE BIIMOBIIHI BUXIAHI NapaMeTpu (MaJruBHA €KOHOMIYHICTb, BMICT 1
o0CSAT BUKHMIY IUKIUIMBUX PEYOBHH, IIyM, BiOpallis, 3HUKEHHS MPOAYKTUBHOCTI,
Koe(iIieHT KOPUCHOI i 1 1H.). L{i mapameTpu BU3HAYAIOTh JUHAMIYHUHN CTaH BUPOOY.

2. ITocTanoBKa 3aBIaHHA

BceraHoBneHHS B3a€EMO3B’S3KY MUK TEXHOJIOTTYHMMU TOKAa3HMKAMU  SKOCTI 1
BUXITHUMHU TapaMeTpaMyd. 3 1MI€0 METOI0 BHUKOPHUCTOBYIOTHCS METOIU  aHANII3y
BUIAJKOBUX IMPOIIECIB Ta PO3KPUTTA (PI3UKH BIAMOBJIEHB. [[Is1 pillIeHHS MOCTaBICHOL
3aJ1a4l BUKOPUCTOBYIOTHCS TEXHIKO-€KOHOMIYH1, TEXHOJIOTTYHI i €KOJIOT14H1 KPUTEPIi.

3. AnaJji3 myOJikanin

3a3HaueHa npobiieMaTuka BigoOpakeHa B poOOTax TaKUX BUEHUX Ta CHEIIAIICTIB
ak: Kasrapanze [[.M., Kanuno I[1.M., JlaBpuk A.M., Abpamuyk @.1., Kynenko A.C.,
Jlymma A.l. Ta iH.
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Ha mizmcraBi aHamizy cTaHy NHWTaHHS MOXKHA CKaszaTH, IO JI0 JIHCHOTO dacy
pilleHHa 1€ NOpoOseMW HOCUTh NPHUBATHUN XapakTep. Hampukman, mokmagHo
JOCHTI/DKEHI TUTAaHHS OOIPYHTYBaHHsS MapameTpiB 1 iX HOPMATHUBHMX 3HA4€Hb s
BCTAHOBIICHHS TEXHOJOTTYHUX 1 JIIArHOCTUYHUX (BUXITHMX) TMOKa3HUKIB. OnHak
HEBUPILIEHOIO € 33j7]aya BCTAHOBJICHHA B3a€MO3B’SI3KYy MDK 3aKOHOMIPHOCTSIMU 3MiHU
TEXHOJIOTTYHUX MTOKa3HUKIB, TOKA3HUKAMHU BUXIJTHUX MAapaMeTpiB 1 HAIIHHICTIO BUPOOY.

4. OcHOBHA YacTHHA

3MiHa BUXIJIHOTO MapaMeTpa He 3aBXKIU BiAMOBIAAE TUMUYACOBINA 3aJIEKHOCTI 3MIHU
TEXHOJIOTIYHOIO TMOKa3HWKa. Hanpuknaz, NiHIMHUN XapakTep 3MIHM TEXHOJOTIYHOTO
MOKa3HUKA MOKE MPUBECTH JI0 HEIIHIMHOT 3MIHU BUXIJTHOT'O TIapameTpa.

BukopucroByroun BuxiJiHy 1H(GOpPMAIIIO, 1110 MICTUThCS B CYKYIMHOCTI OJMHUYHHUX
peasizaliif, 1Mo BIIOMUM METOJMKAaM BU3HAYAETHCS CTATUCTHKA MOMEHTHHMX (DYHKIIIH.
Jjis 1bOr0 BU3HAYAIOTHCS BIATOBIHI 3HAYEHHS OL[IHOK 3MIHM MaTeMaTHYHUX OYIKYBaHb
U(L) i gucnepciit S; (L), 0 BUKOPUCTOBYIOTh METO/ HAHMEHIIHMX KBaApaTiB, MOXKYTh

OyTH anpOKCUMOBAaHI 3aJIeKHOCTSIMU BUJTY, BIATIOBITHO:

U(L)=U,+V-L, (1)
U(L)=U,+V-I*, ()
U(L)=(4-Uy-a-L)/(4-L), 3)
S}(L)=a+a,-L, )
S (L) =82 e, )

e a, a,, V —napaMmerpu Gopmyi, 110 MiISTaloTh BU3HAUESHHIO.

YMoOBa BH3HAUEHHS 3HAYEHHS TEXHOJOTIYHOrO TOKa3HMKA, IO JIOMYCKAEThCS,
noJisirae B 3a0€3MeueHH1 HaIitHOCTI TOCITIKYBaHOTO BUPOOY, 1110 BU3HAYAETHLCS 3aracoM
Mpale3aTHOCTI MEXaHI3MY AL .

3araipbHUM BUMAJAKOM € CHUTYyallis, KOJIHM SIKICThb BHUPOOY OIIIHIOETHCS HE OJHUM, a
JEKUTbKOMa TEXHOJIOTTYHUMHU TOKa3HWKaMu. KpiM 1bOro, HE BCl TEXHOJOT1YHI
MOKa3HUKU B OJHAKOBIA MIpi HecyTh 1HQOpMalio Mmpo ctaH BupoOy. Ilpu pimeHHi
3aja4di, BaroMicTb KOXXHOTO 3 TMIOKa3HUKIB BHU3HAYAETHCS IPOBEACHHSIM OJOKOBOTO
EKCIIEPUMEHTY, METOJIOM BHITQJIKOBOTO OajgaHcy abo IUTaHOM TOBHO(AKTOPHOTO
eKcriepuMeHTy. /{1 mpoBeeHHs JOCTIIKEHHS BUOUPAIOTh TEXHOJIOTTYHHUIA MOKA3HUK, 1110
JIMITYE, a JUISl IHIIMX YCTAHOBJTIOIOTHCSI MOXKIIMBI IOITYCKOBI 00JIACT1 iX ICHYBaHHS.

BcraHoBneHHs 3anexHOCTI w (L), sfKa XapaKTepus3ye BIUIMB 3MiHM BHXiTHHX

napaMeTpiB ABUT'YHA BHYTPIIIHBOTO 3rOPSIHHS B 3aJIEKHOCTI B1J HAPOOITKY, IPEIACTABIISE
CKJIaJIHy HAYKOBO-IOCIIIHY M 1HXEHEpHY 3a7auy, PIIICHHS SIKOI MOXe OyTH 3/1HCHEHe
IUIIXOM YCTaHOBJICHHSI B3a€EMO3B 13Ky MK y Ta U NUIIXOM MPOBEIEHHS CTEHIOBHX
ICIIUTIB, SIK HAWOLUIbII OMEPaTUBHUM, MEHII TPYIOMICTKHM, OUIbII 1H(HOPMATUBHUM 1
JOCTOBIPHMUM METO/IOM. 3 Ili€l0 MeTOI0 (HOPMYETbCS MATPHUI AUHAMIYHOTO CTaHY
JBUT'YHA BHYTPILIHBOI'O 3TOPSIHHS, SKa XapaKTepU3ye€ TEXHOJIOTTYHI1 MOKAa3HUKHU SKOCTI,
10 BPaxoBYIOThCA. SIK BUX1/IHI TapaMeTpy MpUHHATA MMTOMA e(peKTUBHA BUTpaTa MaauBa
(rpynma TEXHIKO-€KOHOMIYHMX KpUTEpiiB), piBEeHb BiOpalii, MmyMy 1 JUMHOCTI
BIANpAIlbOBAaHUX Ta3iB  (Tpyma  eKOJOTiYHMX  KpuTepiiB). 3a  pe3yibTaTaMu
EKCIIEPUMEHTAIBHUX JTOCIIIPKEHb BCTAHOBIIOIOTHCS IIIYKaH1 3aJIEKHOCTI:

AL <AL, (6)

28



ne AL Ta AL' — 3amac Tpane3aTHOCTI MEXaHi3My 3a KpPUTEPIEM BUXIJTHOTO
napameTpa 1 TEXHOJIOTTUHOTO TTOKa3HUKA BIATIOBIIHO.

Oco0auBO 3HAYUMUM € TTUTaHHS PO POJIb BIUIUBY PErIAMEHTOBAHUX TOKCUYHUX
irpenientie (CO, CH, NO,, TY), a Takok cyMapHOi KaHIIEPOI€HHOCTI
BiampaipoBanux raszie [IB3 Ha iX iHTerpajibHy e€KoJOro-xiMiuHy HebOe3rneky ado,
TOYHIIIIE, Ha X eKoJIOT1uHY Oe3meky [1-5].

Jlist y3aranbHEHHS TEOPETUYHUX 1 EKCIEPUMEHTANBbHUX JaHUX MPONOHYETHCS
IMTOMHMK 1HTETPAJbHUM IIOKAa3HMK €KOJOro-XiMi4HOi HeOesmeku (EXH )j JBUTYHIB
BHYTPILIHBOIO 3rOPSIHHS; MOKAa3HUK, AKMI HOPMAaTHBHO IONYCKAa€Thes [EXH] , a TAKOK
—  KpUTepil  BIIMOBIIHOCTI  IHTEIPAJBHOTO  €KOJOTOo-XIMIYHOIO  MOKa3HHKa
TPAHCIIOPTHOI'O 3aCO0y MIKHAPOJHUM HOpMaM K

n m..
EXH) =103y bk —~L 1, 7
( ) Z, AR L, (7)
2 [m].
EXH] =10°0Y k —=L ¢, 8
[EXH], Z Tk L )

K, =EXH,/[EXH]

)

ne [IK].,, — cepenHbop060Bi rPaHUYHO JOMYCTUMI KOHUEHTpALii KOMIIOHEHTIB

j)

BI' B aTMocdepHOMY TIOBITpi, Mr/m (Tabmuis 1);

n — KUIBKICTh KOMITOHEHTIB BIIANpalboBaHuX raszis JAB3, ski BpaxoByOTbca Npu
OI[IHI{I €KOJIOT0-XIMIYHOI HEOC3IICKH;

Jj — nnsa JIB3, obnagHaHuX MOPIIHEBUMH JBUTYHAMU 3 IPUMYCOBUM 3alaj€HHSIM
nanbHoi cymii — (Bb), ms auzensaux B3 — ([);

m;, [m,] — BIIIOBIHO MUTOMI peabHi 1 JIOMYCTUMI PiBHI BUKMJIB i-X IIKIJUIMBHX
pPEYOBMH 13 BiAmpanboBaHuMu Tazamu JIB3 mpu iX icnuTi y BiANOBIAHOCTI M0
MibxHapogHux Bumor (m,: CO, CH, NO,, T4, BIl, SO,), r/kBrrox (r/km — mis
TPaHCHOPTHUX 3ac001B, 1110 MPONIIIN ICTIUT 3a I3J0BUM IIUKIIOM);

k, — 6e3p03MipHI MOKAa3HUKU MOCUJICHHS CIOIYYEHOI 11 0COO0IMBO HEOE3MeUHUX

TOKCUYHUX 1 KaHIIEPOT€HHUX PEYOBUH Ha JIIOJUHY B YMOBaxX MICBKOTo cepefoBuiia (y
TOMY YHCJ1 3 ypaxyBaHHSIM SIBHUII CHUHEpru3Ma — YTBOPEHHS HITPOKAHUEPOTEHIB 1
MyTareHiB, MPOMOTYBAaHHS JIPIOHOIUCIIEPCHUMU TBEPAUMHU YACTKAMU KAHIIEPOT€HHOI
arpecuBHocTi BI', nookucnenns NO y NO,, miaBuIeHHS KUCJIOTHOCTI CEpeOBHIIA,
TOWIO): kyo =33 kyy =5.2; kg = 1,35 kpy =2,4.

Tabnuus 1.CepeaHb01000B1 rpaHUYHO JAOMYCTUMI KOHUEHTpAIli ASSTKUX
KOMITOHEHTIB BiJinpanboBanux raszis JIB3 B atmochepHoMy OBITP1

PeuoBuHa [I4K]., > mr/ M PeuoBuna [I4K]., > mr/ M
Okcup Byrienro 3 Caxa 0,05
ByrinesoaHi )
(HeKzHueporeHHi) 1,5 Jliokcup a3ory 0,04
Okcup a3oty 0,06 dopmanberia 0,003
Jliokcun cipku 0,05 bens(a)nupen 0,000001
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IToxasnuk (EXH) XapakTepusye IMUTOMY KpaTHICTh po3seneHHs Bl umctum

J
NOBITPSIM ~ (MUTOMUM  HOPMOOOMIH) [0 TpaHUYHO O€3MeYHUX JJs  JIIOJAUHU
KOHIICHTpAI1}! IIKIIJTMBUX PEYOBHH.

[Ipu npomy nonyctumi piBHi BUkuAiB bII 13 BinnparsoBanumu razamu (B3 [m,m]j
MOXXYTb OyTH BH3HA4€H1 3 TpaHu4HUX yMOB st HOpMoBaHUX NOy (NO ~ 90%, NO, ~
10%) 3a 3a5exKHICTIO:

N 0.9:-Imo ], Ollmo ), ], (10)
[NOl;, — [NO,ly [T ]cy

a TpaHWUYHI1 PiBHI [msoz ]j — 3 BUIMOBIAHUX MDKHAPOJHUX IMOETATHUX BHUMOT 10

BMicTy cipkn B mamuBi ([Cg]: 0,1; 0,05 i 0,02%) i oOumcieHi 3 BUKOPHCTaHHAM
3aJIeAKHOCT1:

[msoz]jzo,oz[cs]-gr, (11)

1€ g, — BUTpaTa najuBa Ha 1 KM mpoOiry TpaHCIOPTHOrO 3ac00y Mpu WOro iCIUTI

3a €BpONEHCHKUM MICBKUM 3JJ0BUM ITUKJIOM, T/KM.

B pobGorax [1, 4, 6, 7] npu BHU3HAYEHHI MNPUBEAEHOI MacH PIYHUX BHUKHU/IIB
IIKIJIJTMBUX PEYOBUH BiJl JHKEpeJia, HaNpUKIaa TPAHCIOPTHOTO 3acoly, B aTMochepy
MPOIMOHYETHCSI METOAMKA OLIHKK (PAKTOPHUX KOE(ILIEHTIB MiJICUICHHS MIKIJIUBOTO
BIUIMBY JIJIS PSIIY TOKCUYHUX 1 KAHIIEPOTC€HHUX IHIPEAIEHTIB (JI0JJaTKOBO J0 BITHOCHUX
HOKa3HUKIB [/ /1K ,] - [17IK, ] ¢7) 1 3B’sI3aHHX, HANpPUKIAN, 3 YMOBaMM CKCIUTyaralii

TPAHCIIOPTHUX 3acO0IB y MicTaX. 3HAY€HHsI CKJIAJ0BUX KOE(QILIEHTIB MiJACUICHHS
HETaTUBHOTO BIUIMBY PSNY IIKIIJIMBUX PEUOBHH, 110 BUKUIAIOTHCS 3 BiANPAIlbOBAHUMU
razamu JIB3, npuBeneHi B Tabnuii 2 [8].

Tabnuus 2. 3HaueHHs CKJIAJOBUX MPU BU3ZHAYEHH1 KOE(ILI€HTIB MiICUIICHHS
HEraTUBHOTO BIUIMBY PAY IIKIATMBUX PEUOBUH, 10 BUKUAAIOTHCS 3 BIANPAllbOBAHUMU
razamu JIB3 B yMoBax MiChbKOTO C€peIOBUIIA

Komnonent BI' Koediientu

ai ﬁi 51' kl'
Oxcup Byriento 1 Jierki (HeKaHIepOTreHH]1) 1 1 1 1
BYTJICBOHI
Okcuam azoty | 2 1,5 3
Jliokcun cipku 1 1 2
bens(a)cupen 2 2 1 4
TBepni (CaXkHUCTI) YACTKH 2 | 1,2 2,4

B rtabmuui: k,=a,-B,-6,; o — TONpaBKHU, SKI BpPaXOBYIOTh WMOBIPHICTh

HarpoMaJKeHHs ra30MnoAi0HOT JOMIIMIKK i aepo30JliB Y KOMIIOHEHTaX HaBKOJIUIIHHOTO
cepelloBUIa W Yy JaHIlorax XapuyBaHHS, a TaKOX HAJXO/KEHHS Ta30noaiOHuX
JOMIIIOK 1 a8pO30JIiB 0 OPraHi3My JIIOJIMHUA HEIHTAISALIMHUM HUIIXOM; [, — MONPaBKU
Ha MMOBIPHICTh YTBOPEHHS MPHU y4acTi BUXIAHUX ra30M0110HUX JTOMIIIOK 1 aepo30JIiB,
0 BUKUJAIOTHCS B arMmocdepy, HIIMX 3a0pyaHIOBaviB (SBHILA CHUHEPri3My) OLIbII
HeOe3MeuyHuX, HiK BUXIJHI; &, — IOMPABKH, 110 BPaXOBYIOTh A0 Ha Pi3HI PELMIIEHTH,

KpiM JiroauHu. BpaxoBytouu, 110 ZKA(BF) =1,3-my,; , IOKAa3HUK k,, =13, -k, =5,2.
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[Ipu Bukopuctanui 3anexuocreit (10) 1 (11) Oynu po3paxoBaHi rpaHUYHI PiBHI
[my;] 1 [msoz] , @ TAKOXK 1HTErPajbHi OKA3HUKK [EXH] U TPaHCIIOPTHUX 3aC00IB 3

nopumiHeBUMU  OeHzuHoBuMHu (B) 1 nusenbHumu  (Zl) OBUTYyHaMH CTOCOBHO [0
MDKHApOIHUX HOPM: «EBp0o-2», «EBpo-3», «EBpo-4» (Tadm. 3).

Y3aranpHeHi NOKa3sHUKM (EXH ) , K, =(EXH), /[EXH]|, HOpMu €BpO-2, a TAKOK —
YacTKOBAa y4YacTh i-X [IIKUIMBUX PEYOBMH Yy €KOJIOrO-XIMIYHIA  HeOe3merri

TpaHCHOPTHUX 3ac001B, 00nagHanux /B3 13 mpuMycoBHUM 3amajaeHHsIM MalbHOI CyMillll
(b) 1 nmpu BukopucTaHHI HaQTOBUX MAIUB, IPEICTaBIEHI B Tabuuili 4 1 Ha puc. 1.

Tabmuis 3. Po3paxyHKoBI 3HAaUEHHS TPAHUYHUX MOKA3HUKIB
eKoJioro-ximiuHoi Hebesneku JIB3

[EXH] 107, M /xm / [m ] -10°, r/kM
Tun nBurysna !
«EBpO-2» «EBpo-3» «EBpo-4»
b 27/2,5 17/1,5 9/0,8
| 75/6 58/4 29/2,5
[m, ], T/kM 0,2 0,1 0,04

Tabmuis 4. Po3paxyHKOBI JJaHi 32 €KOJIOT0-XIMIYHUMH MOKa3HUKAMHU
TPaHCIOPTHUX 3aC001B MPU BUKOPUCTAHHI HAPTOBUX MAJIUB

Tun B3 | (ExH), 107, K, (EXH,) /(EXH),, %
M/KM CO + CH NO, BI1
1 170 6,3 2.5 70 27,5
2 146 5,4 2,0 75 23
3 67 2.5 2,0 89 9,0
4 56 2,1 3,0 89 8,0
5 118 4.4 1,0 97 2,0
6 36 1,3 1,0 96 3,0
7 51 1,9 1,0 97 2,0
8 9 0,3 2,0 57 41
9 17 0,6 5,0 73 22
10 12 0,45 3,0 64 33
11 24 0,9 4,0 71 25
3 oTpUMaHMX pe3yIbTaTIB MOXHA [ |
3poOuTH ]:II;CHOBOK, m%: ’ [Mél; B

- yactka CO 1 CH B iHTerpajipHOMY 6 1
€KoJIOro-XiMIYyHOMY  TokazHuky  JIB3
ckinagae He Outbil 5% (B OoCHOBHOMY 1-
3%) 1 Opu OIlIHII E€KOJOT14HOi Oe3neKu
aBTOMOOLIIB  3a3HAa4y€Hl  IHIPEJIEHTHU Lozos 3 4 76
IPAKTHYHO MOXKYTh HE BPAXOBYBATHUCH. Puc. 1. BiiloBigHICTh IHTErpAILHUX
Cnin  3a3Ha4yuTH, 10O aHall3 pIBHIB €KOJIOr0-XIMIYHMX NMOKa3HUKIB /B3
sukuais CO i CH 3 BignpanpoBaHumu  MDKHapOIHOMY cTaHaapry «CBpo-ID»,
razamu /IB3 BaxxnuBuii npu KWW NPUHAHATO B YKpaiHi

/
/-
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BiIMpalbOBYBaHHI ¥ yJAOCKOHAIIOBaHHI poOounx mporeciB JIB3 3 meroro miHiMizamii
MUTOMUX €KCIUTyaTallliHUX BUTPAT MAJIUB;

- eKoJIoro-ximMiyHa HeOe3mneka (6esrneka) qociimkennx JIB3 B ocHoBHOMY (Ha 95%
1 OUIbllle) BU3HAYAETHCA PIBHAMHM BUKUAIB 3 BianpauboBaHuMu razamu NOy 1
KaHIeporeHHux ByriaeBoaHiB (bI);

- 3HaYuMe 3HIKEeHHs piBHIB BUKHUAIB NOy 3 BiampamboBaHumu razamu JIB3 npu
BUKOPHUCTaHHI Ha()TOBUX MaJIUB 3a0€3MEUYYIOThCA: 3aCTOCYBAaHHAM (POPKAMEPHO-
(dakenbHOro 3amnajeHHs 301THEHUX OEH3OMOBITPSHUX CYyMIIlIeH; BUKOPUCTAHHSM SIK
najguBo mponaH-OyTaHy ¥ ocobnuBo npu obmamryBanHi [IB3 0idyHKUMIHATBHUMU
cucremamu Heutpamizamii BI' (BCHBI'). BukopucranHs BHCOKOapOMaTH30BaHUX
Ha(QTOBUX MaJMB MPU3BOAUTH 1O pocTy piBHIB BUKUIIB Ak NO, Tak 1 KB 3
BiAnpanboBaHuMu razamu [IB3;

- icToTHEe (HAa TOPSAAOK 1 OUIbLIE) 3HMKEHHS CyYMapHOi KaHIEPOre€HHOCTI
BinmpanpoBanux raszis /B3 (piBuiB BukuniB KB) 3a0e3neuyeThcsi: npu BUKOPUCTAHHI
dbopkamepHO-(hakeTbHOTO  3amajeHHss 30iTHeHMX OCH3O0MOBITPSHUX  CYMIIICH;
3aCTOCYBaHHSM SIK MaJMBO MpomnaH-OyTaHy i ocoOnuBo mpu oOnamrtyBaHHl B3, sk
OKHUCHUMH, Tak 1 OidpyHKIIOHaNIbHUMH cucteMamu HeWtpamizanii BI. Towmy,
yctaTtkyBanHs /(B3 HaBitb ~ OCHBI, 0CcO0JIMBO IIpU BUKOPHUCTaHHI
BHCOKOAapPOMATU30BaHUX HA()TOBHUX MaJIMB, MPEACTABISETHCSA TPAHUYHO BAKIUBUM IS
3HIKEHHS KaHIIEPOreHHOr0 3a0pyAHEHHsI aTMOChEpH MICT;

- HOpPMAaTHMBHUM BHUMOram «ECBpo-2», fKi [iI0Th HAa JaHUW 4Yac B YKpaiHi,
BianoBigaTh JIB3 Ne8-Nel 1, neurynu sixi o6sagHan1 61 yHKIIOHATbHUMU CUCTEMAMHU
HeWTpasizallii Binpab0BaHUX rasis.

JlocnimpKkyBaHUM TpaHCIOPTHUN 3acid 3 JM3ENeM XapaKTepU3YEThCS OUIBII
BUCOKUMHU piBHSAMU BUKUIIB KB, a Takoxx — HasgBHicTIO y BI' 1ocuth BUCOKUX PIBHIB
TBEPAUX YaCTOK (my, =0,82/km) 1 OKCHUAIB CipKH (mg, =0,62/xm). Ilpu ubomy,

(EXH), = 329-10° M/xM i [EXH], = 75-10° M>/kM (IL[0ZO HOPMATHBHHX BHMOT «EBPO-
2», a TaKoX — PO3PaxXyHKOBUX TpaHMuHMX yMoB no BII i SO, a K, =4,4, T00TO

3aznavyeHuit JIB3 3 nuzenem nmepeBuiye HopMu «EBpo-2» Ounbl, HIK Y 4 pazu. Ciia
3a3Ha4uTH, o yacTka KB B [ EXH | I JIB3, obnaguanoro guseneM I'A3-560, 3aitmae

npudmmzuo 50%, NO, — 30%, T4 — © ¢
12%, SO, - 8%. Tomy mmupoxka 5 &
au3eni3allis — TPAaHCHOPTHUX  3aco0iB, 4
0co0JIMBO Tpu 30UTbLIEHOMY BMICTI AB .

-
B JU3CIBHUX TaJduBaX, SAK OyIlo , \ \\
"""/’///////////////////////’/”’”/77/7/}?}”’””/////////

ITIOKa3aHO paHiHle, MOIKEC YCKJIaI[HI/ITI/I
. s

pilIeHHS €KOJIOTTYHUX npo0Jem, _
0COOJIMBO €KOJIOTTYHUX MPOOJIEM MICT. '
V3arajabHeH! TMOKAa3HUKM 1 YacTKOBa : * ° * 7
y4acThb i-X IIKIJUIMBUX pPEYOBHH B
exosioro-ximiyHi HeOesneni B3 mpu
BUKOPHUCTaHHI1 PI3HUX NajJuB
Mpe/cTaBlieHl B Ta0auIIl 5 1 Ha puc. 2.

A& "Cppo-I1", 4 - "Cppo-I1", 8 — "Cepo-IV"

Puc. 2. BianoBiAHICTh IHTETpaIbHUX
€KOJIOr0-XIMIYHMX IMOKa3HUKIB JIB3
MDKHApOJIHUM CTaHAapTaM
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Tabmuis 5. Po3paxyHKOBI JJaHi 32 €KOJIOT0-XIMIYHUMH nokasHukamu JIB3 mpu
BUKOPHCTAHHI aJJbTEPHATUBHUX 1 KOMIIO3UTHUX TAJIUB 3 MIABUIIIEHUM BMICTOM BOJIHIO

Tun | (ExH) 107, (EXH,) /(EXH), , % K,

/B3 M°/KM CO+CH | NOy BIl | €Bpo-2 | €Bpo-3 | €Bpo-4
13 47 7 87 7 1,75 2,79 5,26
14 23 5 91 5 0,85 1,34 2,54
15 18 5 87 7 0,66 1,05 1,98
16 14,5 4 89 7 0,54 0,86 1,62
17 10 0 100 0 0,38 0,61 1,15

3 OTpUMaHUX pe3yabTaTiB MOKHA 3pOOUTH BUCHOBOK, LIO:

— uvactka CO 1 CH B iHTerpajJlbHOMy €KOJOrO-XIMIYHOMY TIOKa3HHUKY
nocnimpkyBanux JIB3 npu BukoprcTaHH1 HATOBUX MaTUB CKiajae He Outbin 5%;

—  eKkosoro-ximMiyHa HeOe3mneka nociimkyBaHux JIB3 mnpu BHKOpHCTaHHI
aNbTEPHATUBHUX 1 KOMIIOBUTHHMX MajUB (3 MIJBULIICHUM BOJHEBUM IOKa3HUKOM) B
OCHOBHOMY BHM3HA4aeThcsl piBHAMHM BUKUAIB 3 BI' okcuaiB azory. Ilpu npomy yactka
piBHiB BukuiB KB 3 BianpausoBanumu razamu JIB3 He nepesuiye 10%;

—  HOpPMAaTUBHI BUMOTH «EBpO-2» BHUKOHYIOThCS HociijxyBanumu JIB3 mpu
BUKOPHUCTAHHI SIK MMaJMBO: MPUPOIHOTO razy, METaHOJy, BOJHIO, & TAKOX — 301THEHUX
O0eH30BOIHE-TIOBITPSIHUX cyMmilie. Hopmu «EBpo-3» GpakTUYHO BUKOHYIOTHCS TIIBKH
IIPU BUKOPUCTAHHI BOJIHIO B SIKOCTI, SIK OCHOBHOT'0, TaK 1 JOJJaTKOBOT'O €HEPTOHOCISI.

Crig 3a3HaYMTH, MO KOJIEH 3 JOCIIKYBAHUX TPAHCIOPTHUX 3aC001B MPAKTUYHO
HE BIJANOBIAAE CYYaCHUM HOPMATUBHUM BHUMoOraM «E€Bpo-4», a TUM Oublie «EBpo-5».
3a nuromumu Bukuaamu NOy 710 3a3HAYEHUX HOPMATHUBHUX PIBHIB HAOIMKAIOTHCS
tineku JIB3, obmagnani BCHBI'.

TakuM YMHOM, BUKOPHMCTAHHS 3a3HAUYCHHUX albTEPHATUBHUX MalUB, y TMeEpIIy
Yyepry MpUpPOJHOIO razy, a TakoXX BOJHIO SIK JOJATKOBOTO €HEProHOCIs, € OJHUM 3
BOXJIMBUX HANPSIMKIB MO 3HMKEHHIO KaHIEPOT€HHOTO 3a0pyIHEHHS aTMOoc(epu MICT.
st 3HmkeHHsT piBHIB BUKHIIB NOyx HEOOXITHO TOJATKOBO 3aCTOCOBYBAaTH Cy4acHi
B1I0Y/TIOBHI HEHUTPaJi3aTOPH, Y TOMY YHCI1 HAKOMUYYBAJIBHOIO TUITY, TUIa3MEH1, TOLIO.
[Ipu upbOMy YITKO MOBMHHI BUKOHYBAaTUCS BUMOTH IIOJ0 MiHIMI3alli piBHIB 3MicTy AB
1 CIpKHU B IaJIMBaXx.

OTtpumaHni pe3yJbTaTH CBIAYATh, 1110 €KOJOr0o-XiMiuHa HeOe3neka (6e3neka) JIB3 3
MPUMYCOBUM 3alajieHHsIM NaJlbHUX CyMillIed MpU BUKOPUCTAHHI, SIK HAPTOBHUX, TaK i
aNbTEPHATUBHUX BYTJIEBOJHEBHUX MAJIUB B OCHOBHOMY (Ha 95% 1 O1iiblile) BU3ZHAYAETHCS
piBasamu BukuIiB NOy 1 KB. ToMy npeacTaBisieTbcsi MOKIMBUM BU3HAYATHU €KOJIOTO-
XIMIYHY HEOe3MeKy JIErKOBUX aBTOMOOLIIB 13 3a3HAYEHUMHU IBUTYHAMMU SIK:

m m
(EXH)y = kyo -—— pf o — B0 (11)
B NO [NOx]C)l KB [EH]C)I

A mrs JIB3 3 nusensaMu 3a3HaueHUM OKa3HUK MOJKE OI[IHIOBATHUCS SIK:

m m m
EXH), =k, ~—Nox g . o0 g T 12
( ) b NOx [ NOX ]czl KB [ EH]C}I T4 [ Tq]cgl ( )

ABTOopHu pobotu [4], MOKa3ylud BIUIMB MPOOIry TPaHCIOPTHUX 3aCO0IB THUITY
BA3-2105 Ha 3MiHy NUTOMHUX PIBHIB BUKUJY IIKIATUBUX peyoBuH 3 BI', mpononytoTh
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MIPU OLIIHIIl TOKa3HUKA €KOJOr0-XIMIYHOT O€3MeKH TPaHCTIOPTHUX 3aC001B BpaXOBYBAaTH
BITUB T€XHIYHOro ctany J[B3 Ha MacoBuil BUKU] i-01 IKIAJIUBOI pEYOBUHU, TOOTO:
Mi:mi'kj(m)) (13)

.. . o
IE Kypy — Koe(IIieHT, IKHI BpaxoBYye A

TfEmM

BILUIMB BEJIMYMHU IPOOIry TPaHCIOPTHOTO 12 co L1,
3aco0y 1 BIJAMOBIAHO TEXHIYHOTO CTaHy p
JIB3 Ha MmacoBuiMl piBEHb BHKHUIY i-01 T
IIKIJUIMBOT PEYOBUHH.
I'padik, moOymoBanuii Ha migcTasi A
EKCIIEpUMEHTAIBHUX HaHuX (puc. 3), OyB == 0
JIOTIOBHCHHH, IS HA0YHOCTI, oo 0 Lo
pPO3paxOBaHMMH 3HAYEHHSIMH KPHUTEPIIO Puc. 3. 3_aﬂe>KH1CTB CKOJIOTO-XIMITHHX
BiMOBITHOCTI  TpaHCTIOPTHHX  3acobip [OKA3HHUKIB TPAHCTIOPTHHX 3aco0iB Bif iX

MDKHApOJHUM BUMOraM «EBpo-4». npoobiry
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HEPCIIEKTUBU OTPUMAHHSA BA/L HA OCHOBI BIOMACH
CORIOLUS VERSICOLOR

PosrnsiHyra MoxnuBicTh BUKOpUCTaHHS Oilomacu OasumianbHoro rpuba Coriolus versicolor mist
ctBopeHHs: BAJ| nikyBanbHO-mpodiiakTHYHOro abo xap4yoBoro mnpusHaueHHsA. ONTUMIZ0BAHO
MOYKMBHE CEPEIOBHIIE Ta YMOBH KYJIbTUBYBAHHSI.

Kuouogi cioBa: 6iomaca, Coriolus versicolor, BAJ]

PaccmoTpeHa BO3MOKHOCTh UCHOJIb30BaHUs Oromacchl 6asuanaibHoro rpuda Coriolus versicolor mis
cozmanusa BAJl nexapcTeHHO-MPOGUIAKTUYECKOTO W THUIIEBOTO HazHaueHus. ONTUMH3UPOBAHBI
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