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BCTYII

VY cBITOBOMY ABUT'YHOOYyBaHHI Ha OJHOMY 13 EPIIMX MICT MOCTa€ npodiaemMa eHep-
roeeKTUBHOCTI, U0 BUHUKAE NpHU ekcrutyarauii J[B3. Bigomo, 110 y npoMuciIoBoMy eHe-
pretuyHoMy Oananci po3BUHYTUX KpaiH 70-90% BupoOsieHOi eHeprii MpUXOAUTHCS Ha
JAB3, ski noTpeOsi0Th OCHOBHY YaCTMHY Ha(TOBOIrO MajiiBa, BUKUAAIOTH B aTtMochepy
3HAYHY KUIbKICTh HEBUKOPHUCTAHOI TEIUIOTH Ta 3a0pYyJHIOIOTH aTtMoc(epy TOKCHUYHUMHU
pedoBuHaMHu BifmpaiboBanux raszis (BI'). Tomy 1061 3axoau cupsiMOBaHi Ha eHEprosoe-
PEXEHHS, TOMIMIICHHS €KOJOTIYHUX MOKa3HUKIB, MIABUIIECHHS TEXHIYHOTO PIBHS JBUTY-
HIB 1 YCTAaHOBOK 3 JBUTYHAMH MalOTh BHHSTKOBY aKTyaJbHICTh. 3HAYHE MicIle MpoOiemi
eneproedextuBHocTi y JIB3 HagaeThcs 3akoHamMu YKpaiHu.

[Ipu po3pobii 3axoAiB, K1 CHpsiMOBaHI Ha eHeproszoepexeHHs B J(B3 HeoOxigHO
YMITH JIaTW OLIHKY piBHIO mIKiMBUM BukujaaM (IIP), sixki HaaXoasiTh B HABKOJIUILHE Ce-
penosuie 3 BI', Ta 3HaTH NPUHIIUIIN PO3PAXyHKY MMUTOMUX BUKHIIB 32 JIFOYMMH HOpMa-
TUBAMH JUTSl IBUTYHIB PI3HOTO NMPU3HAYCHHS.

HaykoBi ocHOBH 3a0e3meueHHs eHeproe(EeKTUBHOCTI JBUTYHAMH BHYTPIIIIHBOTO 3T0-
psiHHS pa3oM 3 KypcoM «Eneprozbepexxenns B JIB3» 3akiamaioTbesi MpakTUYHO yciMa
dbyHIaMEeHTaTbHUMH, 3arajbHO-1HXEHEPHUMH Ta CHellaJbHUMH Kypcamu. [IpoBigH1 1o-
3UIT TyT HaJleXaTh AWCIUIUIiHAM «TepmoauHaMikay, «Teopis IBUTYHIB BHYTPIIIHBOTO
3ropsHHs Y, «KOHCTpyKIIig Ta MMHAMIKa TBUTYHIB BHYTPILIHBOTO 3ropsiHHsA», «['a30Ba au-
HaMiKa Ta arperaTd HajgAyBy», «CHCTEMHU NBUTYHIB BHYTPILIIHBOTO 3TOpsHHSY», «Bumpo-
oyBanHs JIB3». PazoMm 3 iHmMMHU, 111 TUCHMUIUTIHU JO3BOJSIOTH C(hOPMYBaTH OCHOBU 3HAHb
PO 3arajibHi MpooOJIeMu eHepro30epeKeHHs Y IBUTYHOOYIyBaHHI, a TAaKOXK IUISIXU iX BHU-
pIIIIEHHS.

IIpu BUKOHAHHI IPAKTUYHUX 3aHATH Nepe] MaOyTHIMH CIeliaJicTaMu 1 MaricTpamMmu
CTAaBUTHCS METa 3aKPIMUTHU 3HAHHS, K1 BOHU OTPUMAJIH MPU BUBYCHHI JIEKI[IHHOTO KypCy
«Eneprozoepexenns B JIB3», 1 oTpuMaTii HABUYKHW y BUPIIMICHH] TaKUX 3a/1a4:

— mo0y/10Ba 30BHINIHKOT MIBUJKICHOT XapaKTEPUCTHUIIl aBTOTPAKTOPHOTO AM3ENs Ta
BHU3HAYCHHS PEKUMIB, 32 SIKUMH IIPOBOJIUTHCS OIliIHKA HOTro pOOOTH B €KCILIyaTaIlii;

— omiHka AUMHOCTI BI' aBTOTpakTOpHHX AM3ENiB HA CTAIIOHAPHUX PEXUMaX 1 MPHU
3MiHI HaBaHTa)XEHHS 3T1THO 3 HOPMATUBHUMH JIOKYMEHTaMHU, SIKi JIIFOTh B KpaiHax €Bpo-
COI03y Ta B YKpaiHi;

— BU3HaueHHs1 muToMux BUKHiB IIIP BigmpamboBaHMX Tra3iB aBTOTPAKTOPHUX JIH3E-
JIB 3TiJHO 3 HOPMAaTUBHUMH JIOKYMEHTaMH, K1 A1IOTh B KpaiHax €Bpocoro3y Ta B YKpaiHi.

JIist moCATHEHHS 11i€T METH CTYJIEHT MOBUHEH O3HAMOMUTHUCS 3 IUMU METOJIMYHUMU
BKa31BKaMH, MaTH YiTKi YSBJIEHHS MPO TEOPETHYHI OCHOBU Kypcy «EHeprozoepexeHHs B
JIB3», 3HaTH MPaKTUYHI MUIAXHU 1 Cy4acHi 3ac00M BUPIMICHHS Po0iaeM eHeproedeKTHBHO-
CTI 1 3BMEHIIICHHS BUKH/IIB TOKCHYHUX PEYOBHH 3 BiJIpanboBanuMu razamu /[B3, Bomoaitu
METOJIMKOIO TPOBEACHHS JOCIIHPKCHb 3 BU3HAYCHHS €KOJIOTIYHUX TMOKA3HUKIB, OCOOUCTO
BUKOHYBATU PO3PAXyHKH, MPOBOJAUTH aHANI3 OJEPKAHUX PE3YyJIbTATIB Ta BMITH 3pOOUTH
BHCHOBKH.

BukoHnaHi npakThyHi 3aBIaHHs 0QOPMITIOIOTECS Y BIAMOBIAHOCTI 3 BUMOraMu CTaH-
naptiB HTY «XIIl», pe3ynbTaTu po3paxyHKiB 0pOpMITIOIOTHCS Yy BUA1 TAOIHIb 1 TpadiKiB.



IIpakTuyne 3anaTTa Ne 1
ITo0ynoBa 30BHIIIHBOI IIBUAKICHOI XaPAKTEPUCTHKH ABTOTPAKTOPHOI0 AM3€EJIs

Linb po6bomu: noOynoBa 30BHIMIHIN MBUAKICHIA XapaKTEPUCTUKU aBTOTPAKTOPHOTO
Iu3ensl 3 BUKOPUCTAHHSAM BUXIJHI JaHMX: HOMIHAJbHA MOTYKHICTh, YaCTOTa OOEpPTaHHS
KOJIIHYATOI0 Bajla IPU HOMIHAJIbHIM MOTY>KHOCTI, KOe(DILIEHT 3aacy KpyTHOTO MOMEHTY.

Teopemuuni ocnosu. 30BHIIIHS MIBUJKICHA XapakTepuctuka J[B3 sBisie coboro 3a-
JEXKHICTh €(EKTUBHOI MOTYKHOCTI 1 KPyTHOTO MOMEHTY BiJl YaCTOTH OOepTaHHs KOJiHYa-
toro Bana (Ne, My, = f(n)) 3a ymoBu moBHOT mojadi manuBa. Kpim Toro, Ha 30BHIIIHIN
MIBUAKICHIA XapaKTepUCTHULIl MOXKYTh OyTH MpEJCTaBICHI 1 3aJI€KHOCTI OKA3HUKIB NaIH-
BHO1 €KOHOMIYHOCTI, TUMHOCTI 1 TokcuyHOCT1 BI' ABUryHa. ®OpMYy€ETHCS 30BHIIIHS XapaK-
TEPUCTHUKA PETYJIIOBAHHIM MaJMBHOI anapaTypy BiJIOBIAHO A0 BUMOT HAHOUIbII ePeKTH-
BHOi pOOOTH YCTaHOBKH, Ha SIKIi 3aCTOCOBYEThCS IU3€ib, Ta 3a0e3nedueHHs] 0€3B1IMOBHO-
CT1 floro poOOTH B eKCILTyaTallii.

BignoBigHO 10 0COOIMBOCTEH peryimroBaHHS IMKJIOBOI MMO/Iayi MajuBa HAa 30BHINIHIN
MIBUAKICHIA XapaKTEPUCTHII BUIUISIOTH /1Bl 30HU: PETYJIATOPHA Ta KOPEKTOpHA. Y pery-
JSTOPHINA 30HI Bi/I3HAYAETHCA 3HAYHE Ta JIHIAHE 3pOCTAHHS KPYTHOIO MOMEHTY Bij HYJIS
710 HOMiHaJabHOTO 1 HeBenuKa (0m3pK0 5... 10%) 3MiHa yacToTH 00EepTaHHS KOJIHYATOIO
Baja, sIKa XapaKTepU3YEThCS CTYMEHEM HEPIBHOMIPHOCTI peryisaTopa. B kopekTopHiil 30-
Hi, 3MiHa KPyTHOI'O MOMEHTY BigHOCHO HeBenuka (He Oinmbrne 20 ... 25%). Tomy miaBu-
IIEHHs 30BHIIIHHOTO HABAHTAXKEHHSI MPU3BOJUTH J0 CYTTEBOI'O 3MEHIIEHHS YacTOTH 00e-
pTaHHA (11 aBTOTPAKTOPHUX au3eiiB Big 45 1o 50% Bix HOMIHAJIBHOT YaCTOTI 0OepTaHHS
KOJIIHYATOIO Baja).

KopekropHa 30Ha B CBOIO UEpry CKJIQJA€THCS 13 30HU MO3UTUBHOTO KOPEKTYBAHHS,
Je Wae 3pOCTaHHS KPYTHOIO MOMEHTY Bill HOMIHATBHOTO (Mipuow.) 10 MaKCHMAaIbHOTO
(Mip.max.), Ta 13 30HM HEraTUBHOTO KOPEKTYBaHHs, B SKO1 KPYTHHH MOMEHT BiJi MaKCHMa-
JHHOTO 3MEHIIYEThCSA. B CydacHMX aBTOTPAKTOPHHUX AM3ENSAX 3MEHIIEHHS KPYTHOTO MO-
MEHTY y 30H1 HEraTUBHOTO KOPEKTYBaHHS IO 30BHINIHIN MBUIKICHIN XapaKTEPUCTHII W
1o pias 0,9...1,0 Big HOMIHAJILHOTO KPYTHOTO MOMEHTY.

[TnomwuHa, mo oOMekeHa BICCIO aOCHHC, PETYIATOPHOIO 1 KOPEKTOPHOIO 30HOI0 Ta
BICCIO OpAMHAT BU3HAYA€ 00JIaCTh MOKIIMBUX PEKUMIB pOOOTH TU3€IIS B €KCIUTyaTallii.

30BHIIIHIO MIBUJIKICHY XapaKTEPUCTUKY TU3ENsl OJEP>KYIOTh NMPU CTEHJOBUX BUIIPO-
OyBaHHSIX, aJie PY MPOCKTYBaHHI Ta MPOBEJCHHI TECOPETUYHUX JOCIIIKEHb 30BHIIIHS Xa-
paKkTepUCTHKa MOKe OyTH OTpMMaHa rpadiyHUM MUITXOM 200, SKIO € BUMOTH JO0 BU3HA-
YEHHS 0COOJIMBOCTEH ii IepeOiry, MO TyIFOBAaHHSIM.

Jlyist BU3HAYCHHS HABAaHTA)XYBAJIBHUX 1 MIBUAKICHUX PEXHUMIB, 32 SKUMH IMPOBOIUTH-
Cs OIIHKA €KOJIOT1YHMX IMOKAa3HWKIB aBTOTPAKTOPHOTO JW3ENs, SIKIIO BiOMi HOMIHAIbHI
MOTYXKHICTh 1 4acTOTa 00EpTaHHS KOJIHYATOrO Bajia, KOe(ILieHT 3amacy KpyTHOTO MOMe-
HTY Ta 4acToTa OOE€pTaHHS KOJIHYATOrO Bala, MPHU IKOMY BiH 3a0€3MeuyeThCs, MPOMYyCTH-
MO 3aCTOCYBaHHS rpaiyHOTO METOY MOOYJ0BU 30BHINIHBOI IIBUJIKICHOI XapaKTepUCTH-
KH.
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Ha puc. 1 y BiAHOCHOMY BH/Il HaBe/JE€HA y3araJbHEHa 3MIHa KPYTHOI'O MOMEHTY Ha
30BHILIHIA BUJKICHIN XapaKTepUCTHULl aBTOTpAaKTOpHOro nu3end. [lpu moOyaoBi xapak-
TEPUCTUKU IIPUNHATO:

— 3HAYEHHA 4acTOTH 00epTaHHS KOJIHYATOrO Baja 1 KpyTHOTO MOMEHTY NMpU HOMIHA-
JBHIA TOTYKHOCTI (Myom 1 Mipmnon) JOPIBHIOE 1, a 3amac kpyTHOro MOMEHTY (K wpw. =
Mip.mi max / Mipanon) CKIaAA€ 1,2, pu 4acToTi 00epTaHHs KOMIHYATOro Bada 0,7 Auow;

— MIHIMaJIbHA 4acTOTa 0OEpTAaHHS KOJIIHYATOrO Bajla HAa 30BHILNIHIA XapaKTEPHUCTUII
yin JOPIBHIOE 0,5 BiJ Myom, @ KDYTHUM MOMEHT IIPU LILOMY TaKUU Ke K 1 Mip m.uom;

— MakCHMajbHa 4YacTOTa OOEpTaHHS KOJIHYATOIO Balad Myax HAa XOJOCTOMY XOII
(M =0) cxnanae 1,1 nyoy;

— Ha mWBHUJKICHOMY pexuMi 0,6 7yom KpyTHHI MOMEHT ckiagae 1,15 Myp. uow, HA IIBU-
akicHomy pexumi 0,8 nuow KpyTHHI MOMEHT ckianae 1,18 Myp, o 1 Ha HIBUAKICHOMY pe-
#KuM1 0,9 nyon KpyTHUN MOMEHT ckaagae 1,1 Mg, wow.

M

Kp
1,2 )/‘{ >\(
1,0 ¢ \'

KopekTopHa 30Ha
0,8
0,6
PerynsropHa 30Ha
0,4
0,2
O
0,5 0,6 0,7 0,8 0,9 1,0 1,1 n

Pucynox 1 — 3miHa KpyTHOrO MOMEHTY Ha 30BHILIHIN MIBUKICHIA XapaKTepUCTHUII
aBTOTPAKTOPHOTO JTU3€JIs y BITHOCHOMY BH /I

Buxioni oawni nis moOyq0BU 30BHINTHBOT MIBUIKICHOT XapaKTEPUCTHKNA aBTOTPAKTOP-
HOT'O IM3€eJIs HaBeneHl B Ta0. 8.

llopsook euxkonanua npakmuuyno2o 3ausimms. Pe3ynbTaTu po3paxyHKIB 30BHINIHIN
MIBUAKICHIA XapaKTEPUCTUKH BIAMOBIAHO A0 BUXITHUX JAaHUX HABOJUMO B TAOIUYHOMY 1
rpadiunomy BuAl. KpytHuit MoMmeHT nuzens Mip wow B H'M, ko Bitomi Ne wou B KBT Ta
Nuow B XB™, 3HAX0AMMO 10 hOpMyITi
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M (1)
MakcuMallbHUI KPYTHUH MOMEHT JAOPIBHIOE Mip wimax = 1,2 Micp nom-
JIiist moOy10BY 30BHIMIHBOI MIBUJIKICHOT XapaKTEPUCTUKHU BU3HAYAEMO, SIK 1 MPHU TO-
OyZI0B1 XapaKTepUCTUKH, MPUBEIEHOT HA PUC.1, Mipu wax, Py max » Py Mip TIPH Py,
Myax, Mip Ha IBUAKICHUX pexxuMax 0,6 nuou, 0,8 #uom 10,9 Myou

Ilumanns 0o npaxmuunozo 3ansmms 1:

1. o siBsie coOOIO 30BHIIIHA MIBUJIKICHA XapakTepuctuka JIB3?

2. Bumoru 10 opmyBaHHS 30BHIIIHBOI NIBUAKICHOT XapakTepuctuili JB3.

3. 30HU, K1 BUAULIIOTH HA 30BHINIHIA MIBUJKICHIM XapaKTEPHUCTHIll BIJIMOBIIHO 0
0COOJMBOCTEN perysitoBaHHs IUKJIOBOI Mmojayi nanupa. OcoOJIMBOCTI 3MIHU ITUX 30H.

4. OcobauBocTi nepediry KOpeKTOpHOi 30HM Ha 30BHIIIHIN MIBUIAKICHIN XapakTepuc-
TUIll ABUTYHA. [0 SIKOTO PiBHS 3MEHIIYETHCA KPYTHUH MOMEHT y 30H1 HEraTUBHOT'O KOpe-
KTYBaHHS B CY4aCHUX aBTOTPAKTOPHUX JU3EISIX?

5. Sk MOokHa OTpUMAaTH 30BHIIIHIO IIBUAKICHY XapakTepuctuky /IB3?

6. Axi BuxigH1 AaH1 HEOOXIMH1 /U1 MOOYIOBH 30BHINIHBOT MIBUJKICHOI XapaKTepHC-
TUKU TU3€Is rpa@iuHUM METO0M?

7. BuzHaunTh 00JaCTh MOXJIMBUX PEKUMIB pOOOTH U3 B €KCILTyaTallii.

8. SIki nani moBWHHI OYTH BiJIOMI IS BUBHAYEHHSI KPYTHOTO MOMEHTY ?

IIpakTuyne 3aHATTS Ne 2

Ouinka JUMHOCTI BilIPpaubOBAaHUX r'a3iB AaBTOMOOJIBHOI0 AM3eJI
no metoauui [Ipasun €EEK OOH Ne 24-03

Linb po6omu: o3nantomutucs 3 meroaunkoro [Ipasun €EEK OOH Ne 24-03, sxa npus-
HauyeHa JiyIs OI[iIHKYM JUMHOCTI BiJIITPalibOBaHUX T'a31B aBTOMOOUTBHUX JTU3EIiB

Teopemuyni ocnosu. JJUMHICTH — 11e ONTHYHA HETPO30picTh BI', sika BukIMKaHa Has-
BHICTIO B HUX YaCTHHOK CaXl, HE3rOPUINX YaCTUHOK TaJMBa 1 Macja Ta IHIINX PEYOBHH.
OCHOBHUM TMOKa3HUKOM, IO XapakTepusye AUMHICTH BI' € HaTypanbHUl OKa3HHUK Ocla-
OJIEHHS CBiTIIOBOrO MOTOKY K, M, piBHUIA 3B0pOTHINM BenuuuHi ToBIMAK wapy BI', mpo-
XOJSTYM SIKW, CBITJIOBUN TOTIK BIJ JKEpENia CBITIA MOCIA0IIOETHCS B € pa3iB. 3HAUYCHHS
K, BU3Ha4a€eThCs TUTBKU ONTUYHUMH BJIACTUBOCTSIMU MMOTOKY Ta3y 1 HE 3aJI€KUTh BiJl KOH-
CTPYKIIil mpuOOopy, IKUM BiH BUMIPIOETHCS (TUMOMIpa).

JIoTIOMI>KHUM HOPMOBAaHUM TIOKA3HHKOM, IO XapakTepuszye nuMHICTh Bl € koedirri-
€HT OCTA0JICHHS CBITJIOBOTO MOTOKY N, MpuBeeHUH 10 €PEeKTUBHOI ONTUYHOT 0a3u BUMI-
proBanHsa aumomipa L= 0,43 M (came Taki IMMOMIpPH B OCHOBHOMY BHUITYCKarOThCS MPO-
MHUCIIOBICTIO). Lleit mapaMeTp BU3HauYa€e CTYMiHb OCIa0JIEHHS CBITJIOBOTO MOTOKY MPH MPO-
XOJIKE€HH]1 iM po00oU0i TpyOu TUMOMipa YHACHIIOK MOTJIMHAHHS 1 pO3CIIOBAaHHS CBITJIa BiJI-
npanboBaHUMU razamu. B3aemo3s's130k K 1 N; BCTaHOBIIOETHCS 32 GopMyIaMu
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3rigno 3 npaBwiamu €EK OOH Ne 24-03, numuicts BI' aBTOMOO1UIEHOTO TU3€Ms BU-
3HAYAETHCS HA YCTAJICHUX PEXUMax IpH MOBHIN MMoAayl NajuBa 1 B peKMMI1 BUIBHOTO TIPH-
CKOPEHHS.

BunpoOyBaHHs Ha yCTaJIeHUX peXUMax MpU MOBHIN MOJayl MajuBa MPOBOJUTHCS 32
IIicThbMa peXUMaMH 30BHIIIHBOT IIBUKICHOT XapaKTEepPUCTUKH Y J11alla30H1 B/l HOMiHAb-
HO1 J10 MIHIMaJbHOI PO3paxXyHKOBOI 4aCTOT 0O€pTaHHS KOJIIHUATOro Baja. Pexxumu BuOuU-
paroThbcs PIBHOMIPHO 3 BU3HAYEHOTrO J1ala3oHy 4yacToT obepranHs. [lpu mpomy oauH 13
MIBUJKICHUX PEKUMIB OOOBSI3KOBO BIAMOBIAA€ HOMIHAJIBHIN MOTY)XHOCTI, a I1I€ OJUH —
MaKCHUMaJIbHOMY KpYTHOMY MOMEHTY. MiHIMaJIbHa pO3paxyHKOBA YaCTOTa OOEpPTaHHS KO-
JTIHYACTOTO Bajla BU3HAYAETHCA K OLTbIIA 3 1BOX: 0,45 Bl Nyow 2060 1000 xBL.

JIJIst KO’KHOTO 3 IIECTH IIBUAKICHUX PEXUMIB pO3paxoOBYIOTh YMOBHY BUTpary Bl y
am3/c 3a hopMyIIoo

Qbr- m ’ (4)
30-t
le Z— 4ucio LUIiHapiB, Vi — pobounii 06’ eM Huiinapa, aAMS, N — 4acToTa 00epTaHHS KO-
NiHYATOrO Baja HA BiJNOBIJHOMY IBUAKICHOMY PEXUMI, XB, T — TaKTHICTH AU3EN.
Ha puc. 2 naBenena xapakTepHa BiTHOCHA 3MiHa KoediliEHTYy OclIa0JIeHHs CBITIOBO-
ro moToKy Ny 1Mo 30BHINTHIM MIBUJKICHIM XapaKTEPUCTUIII aBTOTPAKTOPHOTO JU3ENS s
BU3HAYeHUX BiANOBIAHO 10 BUMOT npaBmi EEK OOH Ne 24-03 ycraneHUX MIECTH PEXKU-

MiB BUMIiprOBaHHs JUMHOCTI BI'.

N 3
N
2
1
0,5 Nuom 0,6 Nuom 0,7 Nuom 0,8 Nuom 019 Nyom Nyom n
(nMiH p03p.) (nxp. M Max)

Pucynox 2 — BinHocHa 3MiHa Koe(illeHTy OClIabIeHHsI CBITJIIOBOTO MOTOKY Ny IO 30BHIMIHIHN
XapaKTEepUCTHULlI aBTOTPAKTOPHOTO JU3€lIsl IPU MOBHIHN MoJjaui najauBa

BBaxaetbes, mo au3ens Bianosigae [Ipapunam €EK OOH Ne 24-03, gxmio BUKOHY-
IOThCSl HOPMATHBHI BUMOTH Ha KOXKHOMY 3 IIBUAKICHUX PEXKUMIB 30BHIIIHBOI XapaKTepH-
cTtuku. JlomycTUMHUI HAaTypaldbHUN MOKAa3HUK OCJIA0JEHHS CBITIOBOro MOTOKy K, 3ale-
’KUTh Bix ymoBHOI BuTpatu BI' (Qpr) i 3Haxoauthes y mMexax 1,065...2,26 m%, npu Bu-
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tpati BI momax 200 am3/c Ta KomM BUTpaTa CTAHOBUTH MeHIIE abo mopiBHIOE 42 mmi/c,
BIAMOBIAHO, (qUB. TaOIUIIEO 1).

BunpoOyBaHHs y pescumi 8in1bHo20 npuckopents IPOBOASATHCS 0€3 30BHIIIHBOIO Ha-
BaHTa)KCHHS Jn3els (Ha XOJIOCTOMY XOJ1) IMPH 3MiHI YaCTOTH 0OEPTaHHS KOJIHYATOTO Ba-
Ja BiJl MIHIMAJIbHOI JO0 MakcuMmainbHOi. Lleil pexxum 31CHIOBATHCS HE MEHII HIXK 3 IIIec-
TUPA30BUM MOBTOPEHHSIM. 32 OCHOBY MPUUMAETHCS CEPEHE 3HAUEHHSI HATYPAJIBbHOTO MO-
Ka3HUKa 0CIabJIEHHS CBITJIOBOIO IMOTOKY 3a OCTaHHI YOTHPHU MPOIECH PO3TOHY, KOJIU HOT0
3HAYECHHS CTAOlIi3yBanucs i BiPi3HAIOTHCSA Mixk co60r0 He 6inbm Hixk Ha 0,25 M.

Homnyctume 3HaueHHs K sl 1U3€IIB 3 Ta30TYpOIHHUM HAJAyBOM y PEKHUMI BUIbHO-
T'0 NPMCKOPEHHS HE MOBMHHO MEPEBMINYBAaTH Oinbiie sk Ha 0,5 M 3HaUeHHS MakcHMAallb-
HOro K, , BAMIPSIHOTO MPY BUNPOOYBAHHIX HA YCTAICHOMY PEKUMI.

Tabmuis 1 — Hopmu quMHOCTI BiANIpaIibOBaHUX T'a31B aBTOMOOUTEHUX JTU3EITIB
BianosinHo 110 paBui EEK OOH Ne 24-03

YMOBHa Harypanbauii mokasHuk YMoOBHa HarypanbHuii nokasHuk
Butpara BI', nocnabyieHHsI CBITOBOTO Butpara BI', nocyabJieHHsI CBITOBOIO
(mv3/c) notoky, Ky (Mm?1) (mm3/c) noroky, K, (Mm?)
Jlo 42 BKIIIOYHO 2,26 130 1,32

60 1,90 140 1,27
70 1,775 150 1,225
80 1,665 160 1,19
90 1,575 170 1,155
100 1,495 180 1,125
110 1,425 190 1,095
120 1,37 200 1 6inbLIe 1,065

Buxioni oani ona pospaxynxie HaBeneHi B Taba. 1, 8 1 Ha puc. 2. Po3paxyHKH BUKO-
HytOThCs 11 au3enss 6UH12/14 (xunpkicTh MUIIHAPIB — 6, AiameTp nmiaiHapa — 120 mw,
xin mopmrHsa — 140 mm).

Ilopsook npoeedents po3paxyHKia:

1. BusHayaemo IIICTh MIBUAKICHUX YCTAJICHUX PEXHUMIB IO 30BHIIIHIN XapaKTepuc-
THIIl, Ha AKUX OyaeMo oIliHoBaTH AuMHICTh BI' mu3ens Binmosigao npaBmiam €EK OOH
Ne 24-03. BukopuctoByroun Gopmyiy (4) i Tabn. 1 HaxoquMo TpaHWYHI 3HAYCHHS HATY-
PaIbHOTO MOKAa3HUKA OCIa0JIEHHS CBITIOBOro MOTOKy K, B M s ymoBHuX BHTpar BI
Ha KOXXHOTO IIBHJKICHOTO pexumy. Po3paxoByemMo KOe]iIi€eHT OCIAOJICHHS CBITIIOBOTO
oToKy Ny B % JUIsl KO)KHOTO MIBHIKICHOTO pexumy (dhopmyina 3).

2. BukopucToBytouu 3Ha4eHHS KOS(DIIiEHTY 0CIa0IeHHS CBITIOBOTO MOTOKY N /st
PEXUMY Mip. wow 1 BITHOCHY 3MIHY KOE(ILIEHTY OCHIa0JIEHHs CBITIIOBOTO NOTOKY N, 1Mo 30-
BHIIIIHII XapaKTEpUCTHUIIl TaHOTO AU3ENs TPH MOBHIM mojavi nanusa (puc. 2) HaX0AUMO
3HaueHHs! N, 1711 KO)KHOTrO MBUAKICHUX pexkumy. Po3paxoByeMo koedilieHT ocinabieHHs
CBITIIOBOTO MOTOKY K B M JUIsl KOSKHOTO IIBHKICHOTO peskuMy (popmyna 2).
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3. [lopiBHIOEMO TpaHUYHI 3HAYEHHS HATYPAJIbHOTO MOKAa3HUKA OCJIa0JIeHHs CBITIOBO-
ro MOTOKY 1 BU3HAYEH1 3HAYEHHS Ta POOMMO BUCHOBOK PO B1JIMOBIIAJIBHICTh aBTOMOO1-
apHOTO nu3enst 6UH12/14 sumoram Ipasun €EK OOH Ne 24-03. Pe3ynbTaTu npoBese-
HUX PO3pPaxyHKOBHX JOCIIKEHb OPOPMITIOEMO B BU1 TAOJULB 1 FPpadiKiB.

Ilumanns 0o npakmuuno2o 3aHaAmms 2.

1. JlaiiTe Bu3HaueHHSA TUMHOCTI BI'.

2. IIlo € OCHOBHMM MOKA3HUKOM ISl XapaKTepUCTHUKU JuMHOCTI BI'™?

3. Ilo € 1OMOMIXHUM MOKa3HUKOM JIJISl XapaKTePUCTUKUA JuMHOCTI BI'?

4. Sk BU3HAYA€ETHCS B3a€MO3B'SI30K MK OCHOBHHMM 1 IONOMKHUM MOKa3HUKaMHU, 1110
XapaKTepU3yrTh JUMHICTE BI'™?

5. Ha sikux pesxxumax BUMIPIOEThCS AUMHICTH BI' aBTOMOO1IBHOTO AM3ENS 3T1AHO 3
npaswiamu €EEK OOH Ne 24-03?

6. SIk 1 1711 YOro BU3HAYAETHCS YMOBHA BUTpATa BiMIpal[bOBaHUX ra3iB?

7. OcobnmBOCTI BUMPOOYBaHb 1 BUMIpIOBaHb TuMHOCTI BI' Ha pesxumi BIIbHOTO TIpH-
CKOpeHHs. Sk BH3HAYa€ThCs AOMYCTUMHUM piBeHb TUMHOCTI BI' mis nuzeniB 3 razoryp-
OIHHUM HaJyBOM y PEXKHUMI BUTLHOTO MIPUCKOPEHHS ?

IIpakTuyne 3aHaTT Ne 3

OuniHka JUMHOCTI BiANPanbOBAHUX ra3iB aBTOMOOIJIbHOI0 AU3eJs
no meroauui Ilpasun EEK OOH ERL

Line poobomu: oznaitomutucs 3 meroaukoro [Ipasun €EK OOH ERL, sika npusHaue-
Ha JUIS OI[IHKY JTUMHOCTI1 BIIIpaIllbOBAaHUX Ira3iB aBTOMOOLIBHUX JU3EITIB.

Teopemuuni ochogu. OCTaHHIM YacCOM HOPMYBAHHS 1 OIlIHKA JUMHOCTI JU3EIIIB BaH-
TaXHUX aBTOMOOUIIB MpoBoAAThCs 3a MeTtoaukoro [Tpasun EEK OOH ELR. 3rigno 1o mi-
€1 METOJIMKH JTU3€eIIl BUIPOOYIOThCS 3a crerianbuumM nukiaoM. [uxn ELR — €Bponelicbkuii
HaBaHTaxyBanbHUI 1TUKI (European Load Response Test) — mpoBoauThCs mpu TuHAMIY-
HOMY HaBaHTa)XEHHI NTU3€NiI HAa TPHOX YACTOTaX OOepTaHHs KojiH4YaToro Baja. Ha kox-
HOMY IIBHAKICHOMY PEXHUMI IU3Eb HaBaHTaXYeThes Biax 10 % 10 MOBHOTO HaBaHTaKeH-
Hs. [Ipy 11bOMy BH3HAYAETHCS MaKCUMaJIbHA JUMHICTh Ha KOXKHOMY PEXHMI, a TIOTIM — ce-
penHe ii 3HAaYCHHS N1l BC1X MIBUAKICHUX PEXKUMIB, SK1 1 TOPIBHIOIOTH 13 HOPMATHBOM.

Tabnunsg 2 — Hopmu numuocti Bl qu3eniB BaHTa)KHUX aBTOMOO1TIB pH
ButpoOyBanHax o metoauili [Ipasun EEK OOH ERL

Crangaptu Humnicts, M7, Ky
€Bpo-1 (10 01.10.1995 p.) —
€Bpo-2 (301.10.1995 p.) —
€Bpo-3 (301.10.2000 p.) 0,8
€Bpo-4 (3 2005 p.) 0,5
€Bpo-5 (32008 p.) 0,5
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Yactotu oOepTaHHs KOJIHYATOTO Baja JM3ENs, Ha SIKUX BU3HAYA€ThCS AUMHICTH BI
YMOBHO 00 03HauYarOThCA Na, N, Nc. 7151 BUBHAUECHHS IIUX YAaCTOT HEOOXITHO MOOyAyBaTH
3aJICKHICTh €)EKTUBHOT OTY)KHOCTI BiJl 4acTOTH 0oOepTaHHs KojiHdaroro Baia Ne = f (n)
3a YMOBHM MOBHOT M0/1a4i MaJIUBa.

Ha puc. 3 y BinHOCHOMY BH/II HaBeieHa y3arajibHeHa 3MiHA €()EKTUBHOI MOTYKHOCTI1
Ha 30BHILIHIA IBUJKICHIN XapaKTepUCTHUILl aBTOMOOUTBHOTO JU3€esl TP BUKOHAHHI YMOB,
NPUIHATUX NPU TOOY0B1 XapaKTEPUCTUKH Y TPAKTUYHOMY 3aBnanHi Ne 1 (puc. 1).

r €H
// l 0,8
< N,=0,7 N,
// \\ 06
7<= \ NC =0,5 N, ...
0,4
0,2
( Yy 10
0,5 0,6 0,7 0,8 0,9 1,0 n

(nMiH posp.) (nKp Max) ( n HOM)

Pucynok 3 — 3MiHna eheKTUBHOT TOTYKHOCTI O 30BHINIHIN MBUAKICHIA XapaKTEPUCTHIL
ABTOMOOUTEHOTO TU3€JIS Y BITHOCHOMY BHU/II

3HaueHHS 9acTOT OOEPTaHHS KOJIIHYATOrO Bajia u3ens Na, Ng, Nc, HA SIKUX BU3HAYa-
eTbcst TuMHICTB BI 3rimao meroaumi [Ipasun €EK OOH ERL, 3HaxoasThes Tak:

1. I3 30BHIMNIHINA XapaKTEPUCTUKH JTU3EISI BU3HAYAETHCS OUTbINA 32 3HAYCHHSIM 4acTo-
Ta 00epTaHHs Ny, sKa BianoBigae moTy>kHOCTI 0,7 Ne yoy. Ha 30BHIIIHIN mBUAKICHIN Xapa-
krepuctuili (puc. 3) Ny gopiBHIOE MPUOTU3HO 1,02 Nyoy.

2. I3 30BHINIHIN XapaKTEPUCTUKU TU3EJIS BU3HAYAETHCS MEHINA 32 3HAYCHHSIM 4acTo-
Ta oOepTaHHs Nj, sika Bignosimae motyxHocTi 0,5 Ne nwov. Ha 30BHIMHIN XapakTepucTuili
(puc.3) n;i gopiBHIOE PUOIM3HO 0,5 Nyou

3. Po3paxoByIOThCS 3HaYCHHS YaCTOT OOEPTaHHS KOJIHYATOrO Bajia IU3eis Na, N, Nc
3a popmynamu:

Na =N+ 0,25 (Nn— Ny) (5)

ng = ni+ 0,50 (Np—n;) (6)
nc = n; + 0,75 (np— n;) (7
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Buxioni oani onsa pospaxynxie HaBeneHi B Tadauisx 2, 8, Ha puc.1, 2,3.

llopsiook nposedenHs: po3paxyHKia:

1. BUKOpPHUCTOBYIOUH 30BHIIIHIO IIBHJIKICHY XapaKTepUCTHKY (puc.l), BUXIIHI JaHI
(Ne som 1 Nuow) Ta opmyny 8 Bu3HAUaEMO €(PEKTHBHY MOTYXHICTh JU3EJs MO 30BHIIIHIN
HIBUAKICHIA XapaKTepUCTHII IIPU YacToTax o0epTaHHs KOIIHYATOro Basa 0,5 7uom 0,6 Mo,
0,7 nuom 0,8 11om 1 0,9 Myom.

M _ -n
Ne = (8)
9550

Bbynyemo B TabnuyHoMy 1 rpadiyHOMY BHUA1 HIBUAKICHY XapaKTEPUCTUKY AM3ENS 3a
yMoBH noBHOI nojaavi manuea Ne = f (N) npu aGcomoTHOMY 3HAUCHH] BEJIMYHMH BiIMOBIIHO
710 BUXITHUX JaHuX. BU3HauaeMo 3HaueHHs Ny 1 N;.

2.Kopucryrouncs popmynamu 5, 6, 7 1 puc. 3 BU3BHaAYaEMO YacCTOTU OOEPTAHHS KOJIi-
HYaTOro Baja Jau3ens Na, Ng, Nc 3TiJHO HUKIY BUMPOoOYyBaHb 3a MetoAaukoro [Ipasun €EK
OOH ERL.

3. Kopuctyrounch ofepxaHiii Ipu BUKOHAHHI TPAKTUYHOTO 3aBaaHHs Ne 2 3anex-
HICTIO 3MiHHM KOe(DIlIEHTY OcNabyeHHs CBITIOBOrO MOTOKY N, MO 30BHINIHIN XapakTepH-
CTHIII TU3eJIs TP MOBHIHM Moaadl najarBa, HaX0JUMO 3Ha4eHHs AuMHOCTI BI' pu noBHiiH
noJlayl majvBa AJis MIBUAKICHUX PEXUMIB Na, N, Nc (puc. 2). [Ipu 3MiHI HaBaHTaKEHHA
B 10 % mo makcumanbsHOTO BinnoBimHo nukiny ELR mumuicTe BI' BimHOCHO MakcuMa-
JHLHOTO 3HAYEHHS Koe(DilieHTYy ocliabieHHs CBITIOBOrO MOTOKY B % 3poctae B 1,3 pasu
IUI IIBUJKICHOTO PEXUMY Na, B 1,2 pasu i mBHIKICHOTO pexxuMy Ng 1B 1,1 pa3u quis
IIBUJIKICHOTO pexumy Nc.

4. Po3paxoByeMO 3a 10OMOTroro Gopmyiu (2) 3HaueHHs K, 1 poOMMO BUCHOBOK IPO
BifnoBiaHicTh Au3ens Bumoram [Ipasuin €EEK OOH ELR (ta6u. 2).

Iumanns 0o npaxmuunozo 3auamms 3.

1. OcobmmBoCcTi METOIUKHN BUIIPOOYBaHb /IS BU3HAauYeHHS TUMHOCTI BI' nusens Bas-
TaxkHoro aBTomo0Ou1s 3a [IpaBunamu €EK OOH ELR.

2. PiBensb koe(illieHTy ocnabiaeHHs CBITI0BOro notoky K, B Mt aus nopm €BPO.

3. SIxk po3paxoBYIOThCS 3HAUEHHSI YaCTOT OOEPTaHHS KOJIHYATOTO Bajia, Ha SIKUX BU-
3HauaeThest AUMHICTG BI 3riqno metoguii [Ipasun €EK OOH ERL.

4. Sk pospaxoByeThes 3HaueHHs auMHOCTI BI' 3rimao IlpaBun €EK OOH ELR mis
BU3HAYCHHS BIJTIOBITHOCTI aBTOMOOUIHHOTO JAM3ENS I[bOMY HOPMATHUBY?

IIpakTuune 3aHaTTH Ne 4

Po3paxyHok BUKM/IiB TBePAUX YACTHHOK 32 pe3yJbTaTaMU BUMIP IOBaHb
ra3onogiOHuX BYIJIeBOJHIB Ta JUMHOCTI BiANpanbLOBAHUX ra3iB

Line pobomu: onepkaHHs MPAKTUYHUX HABUKIB PO3PAXYHKY BHUKHUIIB TBEPAUX yac-
THUHOK 3 BIMPallbOBAaHUMHU ra3aMu JTA3EIsl.

Teopemuuni ocnosu. MacoBuil BUKU]I TBepaAuX 4acTUHOK (TY) BU3HAUa€ThCs, TOJIOB-
HUM YMHOM, HasBHICTIO Yy BI' IBUTYyHIB pO3UMHHUX YaCTUHOK BYIJIEBOJIHIB Y PiJIKii 1 TBe-
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paii (azax 1 HEPO3UYMHHUX YACTHUHOK caxi. JIJisl yHUKHEHHSI BUTPATHHUX 1 CKJIAJJHUX BUMI-
piB eMicii TYU BUKOPHCTOBYIOTh METO/, 1110 MOJATAE Y PO3PAXyHKy MacoBoro Bukuay TU
3a pe3yJibTaTaMu BUMIPIOBaHHS KOHIEHTpallli razonoi0Hux ByrieBoAHIB (ChHm) y Bl 1
aumHocTi (N,) BI'. ITpu upoMy npuiiMaroTh Taki JOMYILEHHS:

— nquMHICTh BI', 1110 BUMIPIOETHCSI ONITUYHUM METOJ0M, BUBHAYAETHCS EMICIEI0 Caxi i
HITUX HEPO3YMHHUX YaCTUHOK (CYIb(iIiB, OKCUJIIB METAIIIB, TIHITY, 30J1);

— BIJHOCHA YacTKa Tra3o0moJI0HUX BYIJIEBOJHIB, IO BHUMIPIOIOTHCS IMOJIYM'SHO-
10HI3alUIHHUM aHaii3atopoM npu Temnepatypi >190°C ta TpanchopmMyeThCs 3 ra3omnomio-
HOTO y piAKUi 1 TBepAui cTaHu npu Temmnepatypi 52°C (TeMmmepaTypa peectpalii iX Ha
(GinbTpax), 3aTUIIAETHCS MTOCTIHHOTO.

3anexnocti emicii TH Big aumuocti BI' 1 po3unnaux TY Bix cymapHUX ra3omnojio-
HUX BYTJIEBOJIHIB, K1 0JiepkKaHl 00poOKOI0 pe3yibTaTiB nocmixeHHs auzens 6UH 12/14,
HaBeJIeH1 Ha puc. 4.

Crup, 0,04

r/me

0,03 ~
e ’
N e d 0,02 //
011 // //
- 0,01 -
0 0
0 10 20 30 40 Ng % 0 0,04 0,08 0,12 Wengm, r/m®

CTLal., 013

/M3

Pucynoxk 4 — 3anexxnocti BUkuAiB Hepo3unHHUX TU Big numuocTi BT 1 po3unaanx TY Bix
KOHIICHTpAIlil CyMapHUX Ta3010110HuX ByriaeBoaHIB y BI' ms quzens 6UH12/14

ExcniepumenTanbHa 3aleXHICTh KOHIEHTpalii Hepo3unHHux TY Big aumuocti BIT
aIPOKCHUMYETHCS ITOJIIHOMOM JIPYTOro CTYIICHS:

Cruwp = (0,0023 Ny + 0,00005 N2), (9)

e Cry yp — KoHneHTpanis Heposunaaux TU y BIC B r/M%; Ny — mumnicts By Bincorkax.
3anexHICTh KOHIEHTpalii po3unHHUX TU Bim CyMapHUX ra3omoniOHHUX CyMapHHX
BYTJICBOJHIB TAaKOXK allPOKCUMYETHCS TIOJIHOMOM JIPYTOTO CTYIICHS:

Crup = (0,145 Ccnam + 0,33 Contim?), (10)

e Cry p — KOHIIEHTpAaLis pO3YMHHUX TBepAuX dacTHHOK y BI' r/m%; Ccnum — KoHIEHTpa-
11is1 ra30MmoiOHUX ByraeBoaHiB y BI" B r/M°.

V nincymky, o6'emHa konuentpauis 7Y (r/m®) y B nusens BU3HaYaTUMEThCS ajld-
TUBHOKO (PYHKITI€rO TBOX MOJIiHOMIB japyroro crymneHs (9 i 10):

Cry = (0,0023 Ny + 0,00005 Nz?) + (0,145 Ccnim + 0,33 Cennm?). (11)

J{ns Toro 106 oaepkaTy 00'€eMHY KOHIICHTPAIIIIO Ta30M01I0HMX BYTJICBOIHIB Y BIM-
palbOBaHUX Ia3ax B I/M3, AKIIO BiZloMa KOHILIEHTpALlis B MJIH Y, HEOOXiHO CIIOYATKY PO3-
paxyBaTH MacOBU BUKH/] I'a301I01I0HUX BYTJIEBOAHIB (I/T0Ox):
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Gentim =0,000478 W - (G, + G, ). (12)
ne Wennm — KOHIIEHTpaLis ra30noAi0HUX ByriaeBoAHIB B MIH Y, Gy i Gpop — BUTpaTa NajiuBa
1 BUTpaTa MOBITPsl IBUT'YHOM Ha BIMOBITHOMY PEXUMI POOOTH B KI/TOJ.

[ToTim BU3HayaeThCcsl 00'eMHa BUTpaTa ABUTYHOM cyxux BI' Ha BiOBITHOMY pexXH-
mi po6oru (M3/rox)

(13)

Vpr =22,4- (0,03465- G,., — M‘:’J ,

I
1 a1l 3HaXoIUMO 00'€eMHY KOHIIEHTpAIlil0 ra30omoi0HuX ByrieBojHIB y BI' aBuryHa Ha
BianoBigHOMY pesxumi podotu (r/m3)

G
CenHm = \(/ZnHm : (14)

Bl
Skmio Tpeba 3HaiTH MacoBuii BUKUA TU (r/roj), To BUKOPUCTOBYIOTh KOHIIEHTpPA-
uiro TU (r/m®), BusHaueny 3a dpopmysoro (11), i 3HaueHHs 06'emnoi Butpatn BI', onepia-
He 3a ¢opmyitoro (13),

Gry= Cry’ Var. (15)
Buxioni oani ons pospaxynxie HaBeqeHi B Tada. 8, Ha puc. 4 1 B popmymax (11-15).

Ilopsiook nposedenHs: po3paxyHKis

Pospaxynok BukuaiB TU 3a pe3yiabTaramMu BUMIpPY Tra3omnoiOHMX BYTJICBOJHIB Ta
aumuocTi BI' mpoBogumo 1t peskuMy (Ne o).

Busnauaemo macoBuii BUKH/ ra30moi0HKX BYIJIeBOAHIB (r/rox) 3a gopmyiaoro (12),
BianoBinHi 3HaYeHHS Wennm, Gn 1 Gros OepeMo 3 Tabmuiii 8. Busnagaemo 06'eMHy BUTpaTy
BifnpanpoBanux rasis (M%ron) 3a gopmynoro (13) i 3HAX0MMMO 06'€MHY KOHIIEHTPALIiIO
razonoibHux ByrineBoaHiB y BI” nsuryna (r/m®)3a gpopmymoro (14).

Buznauaemo 00'eMHY KOHIIEHTpallif0 TBepAMX 4YacTHHOK y BI' gusens Ha pexumi
HOMiHaJIbHOT epeKTUBHOT NOTykHOCTi (r/M%), BUKOpHCTOBYIOUM 3HaYeHHs quMHOCTI BI i3
BUXITHUX NaHuX (Tadmuis 8) ta popmyny (11).

Ilumanns 0o npakmuynoco sansamms Ne 4

1. SIx Bu3HavaeThcs MacoBuid BUKU TY y BiAMpamb0BaHUX razax JIu3eiiB?

2. SIxi pe4yOBUHHU BXOJATH JIO CKJIAly HEPOIUYMHEHUX TBEPIUX YACTHHOK?

3. SIki peyoBHHM BXOJATH JI0 CKJIAy PO3YMHECHHUX TBEPAUX YACTHHOK?

4. Slkmit BUrIAa Mae rpadiku 3aexxHocTi emicii Hepo3unHHMX 1Y Big numHOCTI BIT
Ta 3aJeKHOCTI eMicii po3unHHUX 7Y BiJ CyMapHHUX Ta30MOI0OHIX BYTJICBOIHIB?

5. 3a saxoro popMyoro Bu3HadaeThess KoHmeHTtpaiis 749 y BI' nuzenis?
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IIpakTnune 3anarTs Ne 5

Ouinka BUKUAIB HIKIVIMBUX PEYOBHUH 3 BillIpallbOBAHUMH ra3aMu
TpakTopHoOro ausess no meroauui lpasuia EEK OOH Ne 96

Line pobomu. o3Hariomutucs 3 Meroaukoro I[Ipasun €EEK OOH Ne 96, sika npusHa-
YeHa ISl OLIHKK BUKHU/IIB IIKIJIMBUX PEUOBHH 3 BIAMPAIlbOBAHUMHM ra3aMu CLIbCHKOTOC-
MOAapChKUX MAIIIMH Ta MO3AIUIIX0BIM TEXHII.

Teopemuuni ocnosu. OuiHKy BUKUAIB K1MBUX pedoBuH (IIIP) 3 BI' cinbebkoroc-
NOJIapChKUX MAIIMH (TPaKkTOpPiB, 3€pHO30UPATBHUX 1 KOPMO3OUpaTbHUX KOMOaiiHiB, TO-
1110) Ta MO3ANLISAXOBIA TEeXHIKU MPOBOAATH 3rimHO MeToauku [IpaBun €EK OOH Ne 96.

Binnosinuo no Ilpasun €EK OOH Ne 96 BunpoOyBaHHS MPOBOJAATHCS HA BOCHMHU
YCTAJIEHUX PEeKUMaX poOOTH AU3Es, KU BCTAHOBJIEHO Ha TraJlbMIiBHOMY CTeH[1. Pexxumu
UKy BUIIPOOYBaHb HaBeJeH1 B Ta0I. 3.

BunpoOyBaHHs qu3esns IpOBOASATh, HA HOMIHAJIBHOMY IIBUIKICHOMY PEXUMI MPU Ha-
BaHTaxkeHHsAx auzens 100, 75, 50 1 10 %, Ha MPOMDKHOMY IIBUIKICHOMY PEXUMI, SKUN
BIJINOBIZA€ IIBUJIKICHOMY DPEXHUMY MaKCHUMAJIbHOTO KPYTHOIO MOMEHTY, NpU HaBaHTa-
xenusax auzens 100, 75, 50 % ta Ha peuMi MIHIMAIBHOTO XOJIOCTOTO XOAY — Nyx min. Ko-
KHOMY 3 BOCBMHU PEXKHMIB HaJlaHWK KOe(]iI[lEHT BaroMocCTi 3TiJHO MOKJIMBOTO BILIMBY
[[LOTO PEKMMY Ha HAaBKOJUIITHE CEPEOBUIIE 32 PaXyHOK BUKHUJIB HIKIUTMBUX PEUOBUH 3
BI" ipu po0oTi qu3ens B eKCIuTyaraitii.

o nHopmoBanux 1P 3rigro IIpaun €EK OOH Ne 96 BimHeceH1 OKCHUIU a30Ty, OK-
CHJ] BYIJICI[I0, CYMapHi Ta30M0A10H1 BYTJ€BO/IHI 1 TBEpIU YacTHHKA. HOopMHU BUKHIIB MIKi-
JUTMBUX PEYOBHH BCTAaHOBJIOIOTHCS BIJHOCHO OJHMHMIII BUKOHAHOI JuW3elieM poOOTH 3a
YCEPETHEHOIO 3a IIUKJI BEIMYMHOI0 BUKHUAY B I/(KBT-TON).

Tabnuns 3 — Pesxxumu nuxity BuripoOyBansb 3rinHo [Ipasun €EK OOH Ne 96
Howmep YacroTta HaganTaxenus, Baromicts
PEXUMY 00epTiB % PEXKUMY

1 HOMIHAJIbHA 100 0,15
2 —r 75 0,15
3 —r 50 0,15
4 _n__ 10 0,1
5 IPOMDKHA 100 0,1
6 _n__ 75 0,1
7 —r 50 0,1
8 Nxx min 0 0,15

PesynbTaTi BUnpoOyBaHb € MIHCHUMU SIKIIIO MPOBOJATHCS 32 YMOBAaMU HaBKOJMIII-
HBOT'O CEPE/IOBHUINA, SIKI HE BUXOMSTH 3a BIAMOBIIHI MeXk1. [I0ka3HUK CTaHy HaBKOJIHUIIHBLO-
ro cepenonuia Fa mosunen Oytu y miamazoHi 0,98 < Fa < 1,02. Akmio nmokasHuk Fa BuU-
XOJIUTh 3a e J1ara30H BUMIPOOYBAHHS € HEIIMCHUMU.
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Tabnuis 4 — €Bporneiicbki HOpMH €MICIH MO3aNUITXOBUX 3aC001B 3 AU3EIIMU

[MoTyxHicts | /laTa BBeaeHHS Buxuu, r/(kBt-rom)
ausensd, KBt |y it HOpM CO | CnHm ‘ NOx | T4
Eran 1 (Stage I)
130-560 01.1999 5,0 13 9,2 0,54
75-130 01.1999 5,0 1,3 9,2 0,70
37-75 04.1999 6,5 1,3 9,2 0,85
Etan 2 (Stage II)
130-560 01.2002 3,5 1,0 6,0 0,2
75-130 01.2003 5,0 1,0 6,0 0,3
37-75 01.2004 5,0 1,3 7,0 0,4
18-37 01.2001 6,5 1,5 8,0 0,8
Etan 3A (Stage I11A)
NOx + CnHm CO T4
130-560 01.2006 4,0 3,5 0,2
75-130 01.2007 4,0 5,0 0,3
37-75 01.2008 4,7 5,0 0,4
19-37 01.2007 7,5 55 0,6
Eran 3B (Stage I1IB)
CnHnm NOx Co T4
130-560 01.2011 0,19 2,0 3,5 0,025
75-130 01.2012 0,19 3,3 5,0 0,025
56-75 01.2012 0,19 3,3 5,0 0,025
37-56 01.2013 NOx + ChHm=4,7 5,0 0,025
Eram 4 (Stage 1V)
130-560 01.2014 0,19 0,4 3,5 0,025
56-130 10.2014 0,19 0,4 5,0 0,025

[Toka3HUK HABKOJUITHBOTO CEPEIOBUIIA BU3ZHAYAEMO 33 (POPMYIIOIO

99) (T, }*
FA:(EJ-(Z%J | (16)

ne B, =B,-001-o,-P,. Tyt B, T,, ¢,— BignosigHo tuck B klla, remneparypa B K, Bo-

JIOTICTh HABKOJHUIIIHHOTO TOBITPSI B %, a Ps — mapIiiianbHUi TUCK HACHYEHOTO BOJISHOTO
napy npu pasii 7, klla. ITpu po3paxynkax npuitmaemo Ps=3 klla.

CrovatKky po3paxoBYIOThCSI MacOBiI BUKUAYU IIKiJIMBUX PEUYOBUH Y T/TOJl HA KOXKHO-
MY peXUMi BUIPOOYBaHb:

Gnoxi =0,001587-Wy oy - Foxi '(Gni +Gn013i); (17)
Geoi =0,000966- W, - Feo; '(Gni +Gn013i); (18)
Genhmi =0,000478 Wy ‘(Gni + G0 ) (19)

ne Wnoxi, Weoi, Wenhimi — BU3Ha4€H1 171 BIATIOBITHOTO PEXXUMY BHUIIPOOYBaHb 00'€MH1 KOH-
LIEHTpAILlii OKCHJIIB a30Ty, OKCHy BYTJIEIIO i CyMapHUX ByreBoaHiB B Bl B min. ™, Fyq,; i
Feoi MOmpaBoYH1 KOE(IIEHTH HA BOJIOTICTB IUIA OKCHIIB a30Ty 1 OKCHUAY BYIJICLIO, SKI
po3paxoBytoThes 1o hopmynam (20 i 21) ayis BigmoBigHOTO peXuMy BUTIPOoOyBaHb, G —
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BUTpaTa NajuBa ABUTYHOM Ha BIIMOBITHOMY peXUMI poOOTH B KI/To1; Gues — BUTpATA MO-
BITPSl ABUT'YHOM Ha BIAMOBIAHOMY PEXHM1 pOOOTH B KI/TOI.
[TonpaBkoBuiA KOE()IIIEHT HA BOJOTICTh JJIs1 OKCUAIB a30Ty

-1
FNM{1{%—0,0038)(7o|—75)+(0,0053—0116G lex(T 302)} ., (20)

moBi HOBI
ae d — 3MICT BOASIHUX MapiB B MOBITPI HA BXOJi B IPUCTPIH JUIsi BUMIPIOBAHHS BUTPATH
MOBITPSI, I/KT, 3HAXOAUTHCS 1O (POpPMYJIi:
6,21-¢, - P
B,-001-¢, P
[TonpaBkoBuiA KOE(DIIIEHT HA BOJOTICTh JIJISI OKCUAY BYTJICLIIO

. Gni

Feoi = (21)
moBi

[Tutomi Bukuau mkimmBux pedoBuH BI' gusens y r/(kBrron) 3naxonsars mo dop-
MyJIaMm:

NOXI )

(22)

JUTISL OKCHUJIIB a30TY Onoxi =

JUTSE OKCUY BYTJICIIO Jeoj = — ; (23)

Zj:(GCnHmu ) )
Zj:(Nei 'RBi)

IUISL CYMAapHUX BYTJIEBOIHIB Jcppmi = (24)

H[/\—gm
()

JUTSL TBEPJUX YACTUHOK Ory =3 . (25)

Z(Nei ’RBi)

1

BusnadueHHs MacoBOT0 BUKHIY TBEPAMX YaCTHMHOK HA BIATIOBIIHOMY PEKHUMI BHIIPO-

OyBaHb TIPOBOJIUTHCS 3TITHO METOMMINI, KA BUKJIAJICHA Y MPAKTHIHOMY 3aHATTI No 4 3a
[IUMHA METOJMYHUMU BKa31BKAMHU.

Buxioni oani ons pospaxyuxis HaBeneHi B Tabiuigx 3, 4, 8 i Ha puc 1.

Ilopsook npoeedenus po3paxyHKia:
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1. BuzHayaemMo TOKa3HMK HaBKOJIMIITHLOTO cepenoBuina 3a popmynoro (16) i podu-
MO BUCHOBOK IpO JIACHICTh MPOBEACHUX NOCTIIKEeHb. BUXIIHI HaH1 I pPO3paXyHKY MO-
Ka3HUKa HABKOJIMIIIHLOTO cepeoBuIla 6epemo 3 Tabnuili 8.

2. BuzHayaeMo KpYTHUH MOMEHT MpPU HOMIHAJIBHOI HOTYXHOCTI Ju3eNsd Mip wom

9550-N : .
n

HOM

(M Kp HOM =
BaJly JJI PEKUMY MAKCUMaJIbHOIO KPYTHOIO MOMEHTY (IIPOMIKHA) JOPIBHIOE NMMip wmax =
0,7 Nyow, MiHIMAJIbHA YaCTOTA OOEPTAHHS HA XOJOCTOMY X0y — Ngx min = 0,35 Nyom. 32 10-
NOMOIo10 TabJl. 3 PO3pPaxOBYEMO PEXKUMHU HaBaHTaKEHHS Au3ens M 1 3a J0MOMOTOIO

M, -n,

9550

3. 3 ypaxyBaHHSM BIAOMHX BUXIJTHUX JAHUX JJI PEKUMY HOMIHAJIBHOI MOTYKHOCTI,
BUKOPUCTOBYIOYM rpadiuHi 3aJIe)KHOCTI HaBejeHl Ha puc. 5, 6, 7, 8, 91 10 ans Binnosia-
HOTO PSKMMY HaBaHTa)XKCHHS HAXOJHMMO BITHOCHE i aOCONFOTHE 3HAYEHHS T'OJWHHOI BH-
TpaTHU MaJluBa y KI/TOJ, TOAMHHOI BUTPATH MOBITPA Y KI/TOJA, 00'€MHUX KOHUEHTpAId y
BiJIIPallbOBAHUX Ta3aX OKCHIB a30Ty, OKCHy BYIJIEIIO0, CYMAPHUX BYIJIEBOJHIB y MIIH. ™,
JUMHOCTI BiAMpaIibOBaHuX ra3iB y %.

4. JInsg pexuMy MIiHIMaJIBHOTO XOJOCTOTO XOJla TOJAMHHA BHTpaTa IajuBa OepeThes
K 0,06 Gy, (Ne nou) Kr/ro1; roguna ButpaTa moBIiTPs — 0,2 Gros (Ne now); KOHIIEHTpAILLISA Y BI
okcuiB a30Ty — 0,1 Wnox (Ne now); okcuay Byritemnto — 1,6 Weo (Ne wov); CYMapHHX ByTIIE-
BOJHIB — 3,0 Wentm (Ne now); aumMHICTE BI' — 0,2 Ny (Ne sowm);

5. O6’eM BiampamnboOBaHUX ra3iB 3HaXOAUTHCS 3a Ghopmyiioro (13)

6. BusHagaemo momnpaBo4Hi KOe]iIlieHTH Ha BOJOTICTh IS OKCHIIB a30Ty 1 OKCHIY
BYIJICIIO /IS BIAMIOBIIHOTO PEXKMMY BUIIPOOYBaHb 3a popmynamu (20 i 21).

7.3HaxoAuMO IS BIATIOBITHOTO PEKUMY HaBaHTa)KEHb MAaCOBHUM BHKHU/L y T/TOJ OK-
CHJIB a30Ty, OKCHJY BYTJICIIO, CYMapHUX BYTJIEBOJHIB BUKOPUCTOBYIOUU dopmynu (17,
18, 19) i TBepAMX YaCTUHOK BUKOpHCTOBYIOUM hopmynu (11, 12, 13, 14, 15).

8. BuznauaeMo nmuTOMi BUKHIM MIKIMBUX pedoBuH BI' 3a 1iuki1 BUnmpoOyBaHb 1 po-

OMMO BHCHOBOK IPO BIAMOBIMIHICTH aBTOMOOUIEHOTO Au3ens 10 BuMor [Ipasun €EK OOH
Ne 96.

dopmyinn Ne; = epexTrBHY MOTYXKHICTb (Ne;) U151 KOXKHOTO PEKHUMY.

Ilumanua 0o npakmuunozo 3anamms 7:

1. JIns axux 3a MpU3HAYEHHSM OHU3ENiB BiaHOCUThCA MeTtoauka Ilpasun €EEK OOH
Ne 967

2. SIxi pexxuMu BXOJSTh 10 MUKITY BUTIPoOyBaHb 3rigHo 3 [IpaBumamu €EK OOH Neo
96, 3arajibHa KUIBKICTB IUX PEKUMIB ?

3. Sxuii piBeHb KoedimieHTIB BaroMocTi pexxumiB 3rigHo 3 [Ipasunamu €EK OOH
Ne 967

4. SIxi mKignuBi pe4oBuH HOpMytoThCst 3rinHO [Ipasun €EK OOH Ne 967

5. SIx BU3HAYAIOTHCS TUTOMI BUKUIW TIKIJJIMBUX PEYOBUH BiIPaIlbOBAaHUX Ta3iB JTH-
3eu1s1?
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IIpakTnuHe 3aHATTA Ne 6

Ouinka BUKUAIB HIKIVIMBUX PEYOBHUH 3 BillIpallbOBAHUMH ra3aMu
aBTOMOOIbHOrO0 au3ess no Meroauui [Ipasun €EEK OOH Ne 49

Linb po6omu: O3naitomutucs 3 meroaukoro Ilpasun €EK OOH Ne 49, ska npuzHa-
YyeHa /I OL[IHKA BUKHUJIB LIKIIJUBUX PEUOBUH 3 BIANPALbOBAHUMH T'a3aMU aBTOMOOUIb-
HOTO JTU3EJIs.

Teopemuuni ocnosu. Ouinky Bukuais 1P 3 BigmpanboBaHUMU razaMu aBTOMOOLIb-
HUX Au3ediB MpoBoaaTh 3rigiHo MeToauku [IpaBun €EK OOH Ne 49. 111 meroauka € HOp-
MATUBHUM JIOKYMEHTOM JJIsl IM3EI1B, SIKI BCTAHOBIIIOIOTHCSI HA TPAHCIIOPTHI 3aCO0M KaTe-
ropii M2, M3, N3. SIk 1 iHII11 HOpMATUBHI IOKYMEHTH, 1110 00YMOBIIOIOTh METOH OLIIHKU
BukuAiB IIIP 3 BinnmpanpoBanumu razamu /B3, BoHa BU3HAYae yMOBH BUIIPOOYBaHb JBU-
T'YHIB, MIEpENIK, METOJIM BUMIPIOBaHb 1 po3paxyHKiB noka3HukiB Bukuay LIIP 3 BI' Ta uac
111 HOpPMATUBHOT'O TOKYMEHTA.

3rigHo 3 [IpaBunamu €EK OOH Ne 49 BumnpoOyBaHHS IPOBOJATHCS HA OJUHAILATH
YCTAJICHUX PeXXUMAaX JIU3€elis, SIKUii BCTAHOBJICHO Ha TraJibMiBHOMY cTeHal. OuH 3 ux pe-
KHUMIB — PEXKHM MIHIMAIBLHOTO X0JI0CTOr0 X0y (Nxx min) 32 LUK BUMPOOYBAHb TPHUI I10-
BTOPIOEThCS, TOMY BurnpoOyBanHs 3a [IpaBunamu €EK OOH Ne 49 HocsTh Ha3By TpuHa-
TATACTYIIIHYACTOTO IUKITY. Pexxumu mukiny 3rigHo 3 [IpaBunamu €EEK OOH Ne 49 nage-
el B Ta0mi 5.

KpiM Nyx min BUIpOOYBaHHS JU3€Nsl MPOBOJATH HA HOMIHAJIBHOMY IIBHJIKICHOMY pe-
KUMI Ta Ha MPOMDKHOMY IIBUAKICHOMY PEXHMI, SKUH BIAMOBIIA€ MIBUIKICHOMY PEXKUMY
MaKCHMAaJIbHOTO KPYTHOT'O MOMEHTY, NMpHU HaBaHTaxeHHsAX nuzens 10, 25, 50, 75 1 100 %
JUTISL KOYKHOTO IMIBUAKICHOTO pekuMy. KoskHOMY 3 TpUHAIIATH PeKUMIB HalaHUH KoediIli-
€HT BaroMOCTI 3T1IHO MOXJIMBOTO BILUTMBY BUKUAIB [IIP Ha HaBKkonuIIHE cepeoBUIle MTPU
poOOTI TU3eIs Ha IbOMY PEKHUMI B eKCILTyaTaIllii.

Tabnuns 5 — Pesxxumu nuxity BuripoOyBansb 3rinHo [Ipasun €EK OOH Ne 49
Howmep YacroTta HaganTaxenus, Barowmicts
pPEXUMY 00epTiB HwMm PEXUMY
1 Nxx min 0 0,25 /3
2 MIPOMDKHA 0,10 Myp wax 0,08
3 —r 0,25 Mxp max 0,08
4 —r 0,50 Mxp max 0,08
5 —r 0,75 Mxp max 0,08
6 —r Mip max 0,25
7 Nixx min 0 0,25/3
8 HOMiHaIIbHA M o 0,10
9 —r 0,75 Mxp nowm 0,02
10 —r 0,50 Mxp nowm 0,02
11 —r 0,25 Mxp nowm 0,02
12 —r 0,10 Mxp nowm 0,02
13 Nxx min 0 0,25/3
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o nopmoBanux 1P 3rigHo [IpaBun €EK OOH Ne 49, sk i y IIpasunax €EK OOH
Ne 96, BigHECEH1 OKCHIM @30Ty, OKCHJ BYIJIELIO, CyMapHi ra30no/110H1 ByrjaeBOAHI 1 TBe-
PAY YaCTUHKH.

HopMu BUKHIIB HIKIJIMBUX PEYOBUH BCTAHOBIIIOIOTHCSA BIAHOCHO OJMHMIII BUKOHA-
HOI Ju3esieM poOOTH 3a YCEPEAHEHOO 3a IIUKJI BETMYMHOI0 BUKUAY B I/(KBT TO).

Tabnuus 6 — Hopmu BUKH[IIB IIKIIJIMBUX PEUOBUH 3 BIANPAllbOBAHUMHU ra3aMu
aBToMoOUIbHUX nu3eniB 3rigHo [Ipasun EEK OOH

Cranpgaptu [TuToMi BUKHIM LIKIIJTMBUX PEYOBUH, JIMMHICTB,
(r/(kBt-rom) Mt
NOx CO ChHm T Kj,
€Bpo-1 (10 01.10.1995 p.) 8,0 49 1,23 0,40 -
€Bpo-2 (301.10.1995 p.) 7,0 4,0 1,10 0,25 -
€Bpo-3 (3 01.10.2000 p.) 50 2,1 0,66 0,13 0,8
€Bpo-4 (32005 p.) 3,5 15 0,46 0,02 0,5
€Bpo-5 (32008 p.) 2,0 15 0,25 0,02 0,5
€Bpo-6 (3 2013 p., IPOEKT) 0,5 1,5 0,13 0,01 —

Pe3ynpTaTt BUIIPOOYBaHb € MIHCHUMH SIKIIO MPOBOJATHCS 32 YMOBAaMHU HAaBKOJIMIII-
HBOTO CEPEJIOBHUINIA, SIKI HE BUXOISTH 32 BIAMOBITHI MeXi. [Ioka3HUK cTaHy HAaBKOJIMIITHBO-
ro cepenoBuia Fa mopunen 0ytu y miama3oni 0,98 < Fa < 1,02.

ANTopUTM PO3paxyHKIB MATOMUX BHKHUIB IIKIJIMBUX PEYOBUH BiANpallbOBaHUX ra-
31B 3a IIUKJI BUIIPOOYBaHb TAKUH ke K 1 B MPAKTHIHOMY 3aHATTI Ne 5.

Buxioni oani ons pospaxynxie HaBeneHi B Tabauigx 5, 6, 8 1 Ha puc 1.

Ilopsiook nposeodenHs: po3paxyHKia:

1. BuzHaeMo 1MOKa3HUK HAaBKOJHUIITHBOTO cepenoBuia 3a dopmyior (16) i pobumo
BHUCHOBOK IO JIACHICTh MPOBEACHUX JOCIIKECHb.

2. 3a nonoMororo Tabiu. 5 BuOrupaemMo pexuMu HaBaHTaKeHb. PexuMu Ne wom, Mip max

1 Nyx min @HAJIOTTYHO 710 MpakTuyHOro 3aBaaHHs Ne 5. Po3paxoByemo My 1 Ne; pu BUTIpO-

OyBaHHSIX Ha HOMIHAJIBHIN Ta MPOMDKHIN YacTOTaxX KOJiHYATOro Baja. EQekTuBHY MOTY-

Mi-n

9550

3. 3 ypaxyBaHHSAM BIJOMHUX BUXITHUX JAHUX I PEKAMY HOMIHAIBHOI MOTYKHOCTI,
BHKOPHMCTOBYIOUYH rpadivHi 3aJIE)KHOCTI HaBeJeHI Ha puc. 5, 6, 7, 8, 9 1 10 mis BiamoBia-
HOTO PEXUMY HAaBAaHTAXEHHS HAXOAMMO BITHOCHE 1 aOCOIOTHE 3HAYCHHS TOJWHHOI BU-
TpaTu MajiuBa y KI/TOJ, TOJAUHHOI BUTPATH MOBITPsl y KI/TojA, 00'€eMHUX KOHLEHTpAIil y
BiIIIPalbOBaHUX Ta3aX OKCHIIB a30Ty, OKCHY BYIJIELIO, CyMapHUX BYIJI€BOAHIB y MJIH. .,
JTMMHOCTI BIATIpaIibOBaHUX rasiB y %.

4. JInist pexXuMy Nyx min 3HAYEHHS MOKA3HUKIB O€peMO aHAJIOTIYHO MPAKTUYHOMY 3a-
BraHHIO Ne 5.

5. O0’eM BignpanboBaHUX ra3iB 3HAXOAUMO 3a (hopmyioro (13).

: i
KHICTb, KBT 17151 KOKHOTO peXUMY 3HaXOIHUMO 3a JO0NOMOror Gopmynn Ne; =
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6. Busnauaemo nomnpaBouHi KO€(QILIEHTH HA BOJOTICTh NIl OKCUJIB a30TY 1 OKCHIY
BYIJICIIIO JJISl BIATIOBIAHOTO PEXXUMY BUIIPOOYBaHb 3a Gpopmynamu (20 i 21).

7. 3HaxoAMMO IS BIJIMOBIIHOTO PEXUMY HaBaHTa)XE€Hb MACOBUM BUKHUJ Y T/TOJ OK-
CUJIB a30Ty, OKCHUJy BYIJICLIO, CyYMapHHUX BYIJIEBOJHIB BUKOPUCTOBYIOUM Gopmynu (17,
18, 19) i TBepAKMX YACTHHOK BUKOpUCTOBYIouM dopmynu (11, 12, 13, 14, 15).

8. Buznauaemo nuromi Bukuau P 3a nukn BunpoOyBaHb 1 pOOMMO BUCHOBOK IPO
BIIMOBIAHICTH aBTOMOOUTbHOTO nu3eist Bumoram [pasun €EEK OOH Ne 49.

Ilumanns 0o npaxmuunoz2o sauamms 6:

1. Jlnga skux KaTeropii TpaHCHOPTHUX 3aco0iB Npu3HadaeTbcs MeTonuka [IpaBun
€EK OOH Ne 49?

2. SIki pexxuMu BXOAATH 10 LIUKITY BUIIPpoOyBaHb 3rigHo 3 [IpaBunamu €EK OOH Ne
49, 3aranbHa KUIBKICTh LIUX PEKUMIB?

3. lllo xapakTepusye koediliEHT BArOMOCT1 PeKUMY?

4. Sxi mkinauBi peuoBUHU HOpMYIOThCs 3riHO [IpaBun €EEK OOH Ne 49?

5. 1715t 4OTO BU3HAYAETHCS MOKA3HUK HABKOJUIITHBOTO CepeloBUIIa?

6. SIK BU3HAYAIOTHCS] MUTOM1 BUKU]IM IIKIATUBUX peyoBuH Bl nuzens?

IIpakTuune 3aHaTTa Ne /

Ouninka BUKHIIB IKIVIMBUX PEYOBHUH 3 BiANPAllbOBAHUMH ra3amMu
aBTOMOOIbHOTO0 Tu3ess 3a MeTtoaukamu Ilpasun EEK OOH ESC

Lino pooomu: O3naitomutucs 3 metoaukoro [Ipasun €EK OOH ESC, ska mpusna-
yeHa JuIs omiHky BUKuAiB 1P 3 BigmparoBaHUMH Ta3aMHi aBTOMOOUTBHUX JTU3ETIB.

Teopemuuni ocnogu. OCTaHHIM YacoOM JI0 TIPOLIEyPU HOPMYBAHHS MOKa3HUKIB JTHU3e-
JIiB BaHTOXXKHUX aBTOMOOLIIB BHECEHO JI€SKI MOMPABKH. 3T1IHO 3 ITUMHU TOMPABKAMHU IS
Bu3HaYeHHs BUKUAIB I[P nu3eniB BaHTa)XHUX aBTOMOOLIIB BUIIPOOYBaHHS MPOBOISTHCS
3a rukiioM HaBaHTaxkeHb ESC. [ukn ESC — €Bponelicbkuil cTanioHapHU BUIPOOYBaIhb-
uuit nuka (European Steady State Cycle), nyke 61u3bKHil 10 HABECHOTO B MPAKTUYHOMY
3aHATTI Ne 6 TpHHAAIATUCTYIIIHYATOTO IMKITY HaBaHTaXeHb. B To# ke yac [ukn ESC 6i-
JBIIOI0 MIPOI0 BPAaXOBYE pealibHI YMOBH €KCIUTyaTallii U3elliB BaHTAKHUX aBTOMOOLIIB
00 BKJIIOYA€E peXUMHU BUMPOOYBaHb HA TPHOX YACTOTaxX OOEpTaHHS KOJIHYACTOTO Baly,
3MIMEHUX y 01K HU3bKUX YaCTOT, MPH YOTUPHOX PIBHAX KPYTHOTO MOMEHTY. BChOTO MK
ESC Bxitouae Takox TPUHAAIATH PEKUMIB — JIBAHAIIATH PEXKUMIB POOOTH IH3ENS 3 Ha-
BAaHTAXXEHHSM 1 PEKUM XOJIOCTOTO XOAY IMPU MiHIMAJIbHINA 4aCTOTi 00epTaHHS KOJIIHYACTO-
ro Baiy. [lopiBasiHO 3 uKiIoM 3a [IpaBunamu EEK OOH Ne 49 3mineni 1 koedirieHTn Ba-
TOMOCTI PEKHUMIB.

Pa3zoM 3 TUM HOpPMHU Ha BUKHAMW MIKIJIUBUX pedoBUH 3 BI' aBTOMOOLTBHUX IU3EIB
npu BUMpoOyBaHHAX 1Mo 1ukiy ESC Taki k sk mpu BUMPOOYBaHHIX 3a MUKIOM [IpaBu
EEK OOH Ne 49 (nuB. Tabm. Ne 6).

YacTotn 0OepTaHHs KOJIIHYATOrO Bajla Au3eds Na, Ng, Nc o metoauui [IpaBun €EK
OOH ESC Bu3Hau4arTHCS 13 30BHIMIHBOI MIBUIKICHOI XapaKTEPUCTUKH K 1 IO METOMITI
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[MpaBun €EK OOH ERL (npaktuune 3austTst Ne 3). Anroput™M po3paxyHKiB TUTOMHX BHU-
KHJIIB MIKIJUIMBUX peuyoBUH BI' 3a iUk BUMpoOyBaHb Tak e sIK 1 B IPAKTUYHOMY 3aHSTT1
Ne 5.

Tabmuis 7 — Pexxumu BunpoOyBanb nukiay ESC

Howmep Yacrorta HaBanraxxenns, Barowmicts

pexKUMy 00epTiB % peXKUMY
1 Nxx min O 0,15
2 NA 100 0,08
3 N 50 0,10
4 N 75 0,10
5 NA 50 0,05
6 NA 75 0,05
7 NA 25 0,05
8 N 100 0,09
9 N 25 0,10
10 Nc 100 0,08
11 Nc 25 0,05
12 Nc 75 0,05
13 Nc 50 0,05

Buxioni oani ons pospaxynxie HaBeleH1 B Ta0IuIIX 5, 7, 8, Ha puc. 3.

Ilopsiook nposedenHs: po3paxyHKia:

1. Kopucrytouuce dpopmynamu 5, 6, 7 1 puc. 3 BU3HaYa€EMO YaCTOTH OOEpPTaHHS KOJIi-
HYATOTO Baja JU3eNs Na, Ng, Nc 3TiAHO UKy BUMPOOyBaHb 3a MeToukoro IIpaBun €EK
OOH ESC.

2. 3a gonmomororo Tabauill 7 1 puc. 3 BUOMPAEMO PEKUMH HaBaHTA)KCHb Ha 30BHIIII-
Hil XapakTepHUCTHULl 1 HA YaCTKOBUX HaBaHTakeHHSAX. Bubip pexumiB Ne wow, Mip max » 1
Nxx min @HAJIOTTYHO MPAKTUYHOMY 3aBaaHHIO Ne 5. Po3paxoByemMo My 1 Ne; Tipu BUIpoOy-
BaHHSX Ha BUOMpPAHUX PEKUMaAX HABAHTAKCHb.

3. 3 ypaxyBaHHSM BiJOMUX BUXITHUX JAHUX ISl PEKUMY HOMIHAIBHOT MOTY>KHOCTI,
BUKOPHCTOBYIOUH rpadivHi 3aJIe)KHOCTI HaBeleHi Ha puc. 5, 6, 7, 8, 9 1 10 mis BiAmOBI-
HOTO PESXKMMY HaBaHTa)KEHHS HAXOJIHWMO BITHOCHE 1 aOCOJIIOTHE 3HAYEHHS TOAWHHOI BH-
TpaTH MaJliBa y KI/TOJ, TOJWHHOI BUTPATH TOBITPA y KI/TofA, 00'€MHUX KOHIICHTpAIlId Y
BiIIIPalbOBaHUX Ta3aX OKCUJIIB a30Ty, OKCHY BYIJICLIO, CYMAPHHMX BYIJIE€BOAHIB y MIH. .,
JTUMHOCTI BiIMpamboBaHUX Ta3iB y %o.

4. Jlna pexxumMy MIHIMaTbHOTO XOJIOCTOTO XOJa 3HAYCHHS MOKa3HHUKIB OepeMo aHajo-
T1YHO PAKTUIHOMY 3aBIAaHHIO Ne 5.

5. BuzHayaemo nomnpaBodHi Koe]illieHTH Ha BOJOTICTh JUIS OKCHIIB a30Ty 1 OKCHIY
BYTJICIIIO JIJISl BIZTIOBITHOTO peXXMMY BUIIPOOYBaHb 3a Gpopmyramu (20 i 21).

6. O0’em BiAmpaIbOBaHUX T'a3iB 3HAXOTUTHCS 32 hopmyioro (13)

7. 3HaX0AMMO [IJIA BIATOBIJHOTO PEXUMY HAaBaHTA)KCHb MACOBUW BUKH] Y T/TOJ OK-
CUJIB a30Ty, OKCUJY BYIJICI[}0, CYMapHUX BYTJIEBOJHIB BUKOpUCTOBYIOuUU dhopmynu (17,
18, 19) i TBepaMX YacTHHOK BUKOpHCTOBYIOUM hopmynwm (11, 12, 13, 14, 15).
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8. Buznauaemo nuromi Bukuau 1IP BianpanpoBaHuX ras3iB 3a LUKJI BUIPOOYBAHb 1
pOOUMO BHCHOBOK O BimoBiaHOCTI nu3eins Bumoram [Ipasmt €EEK OOH ESC).

Ilumanns 0o npaxmuunozo 3ansmmsi 1:

1. Yum Binpizustotecs Metoauku [IpaBun €EK OOH Ne 49 1 ESC?

2. SIK BU3HAYAIOTHCS YaCTOTH OOEPTAHHS KOJIHYATOTO Baya Ju3eiist Na, N, Nc 3TiIHO
meroauui [Ipasun €EEK OOH ESC?

3. SIki pe’xuMM 3a HaBaHTAXXEHHSIM BXOJSTH J0 IIUKIY BUIPOOYBaHb 3rimHo 3 Ilpa-
Bunamu €EK OOH ESC, 3aranibHa KUIBKICTh HUX PEXKUMIB ?

4. Sxnii piBeHb KoedilieHTIB BaroMocTi pexumiB 3rigHo 3 [Ipasunamu €EK OOH

ESC?

Tabnuus 8 — BuxinHi qaHi 1uist po3paxyHKiB y MPAKTUYHUX 3aBIaHHSIX

. Bo, To, ®o, Niow, | Newow, | G, Guos, | Wnox, | Weo, | Wen, N,
BAPIAHT | (17, K % xBt kBt | kr/rox | kr/rox | muat | mua?t | moma? %
1 101,3| 298 60 | 2000 | 200 | 43,0 | 1180 | 630 | 290 | 150 11
2 101,1| 297 64 | 2100 | 220 | 47,3 | 1340 | 540 | 350 | 120 12
3 99,9 | 295 68 | 2200 | 240 | 51,6 | 1410 | 710 | 400 | 170 10
4 99,9 | 294 | 72 | 2000 | 190 | 42,6 | 1270 | 770 | 370 | 145 3)
5 101,1| 292 76 | 2100 | 240 | 49,2 | 1390 | 700 | 280 | 130 14
6 101,3| 292 80 | 2200 | 210 | 46,0 | 1300 | 450 | 290 | 110
7 101,5| 292 84 | 2000 | 230 | 50,0 | 1400 | 500 | 340 | 165 7
8 101,7| 294 | 86 | 2100 | 200 | 48,0 | 1280 | 480 | 390 | 120 9
9 101,5| 296 84 | 2200 | 200 | 45,0 | 1360 | 575 | 330 | 160 11
10 |101,3| 300 80 | 2000 | 180 | 39,6 | 1090 | 525 | 320 | 130 6
11 | 101,1| 302 75 | 2100 | 190 | 47,5 | 1320 | 650 | 250 | 130 10
12 1100,9| 302 70 | 2200 | 220 | 48,8 | 1360 | 415 | 200 | 100 9
13 ]100,7| 301 65 | 2000 | 220 | 47,5 | 1300 | 550 | 390 | 140 8
14 | 100,6| 300 55 | 2100 | 210 | 44,2 | 1370 | 450 | 350 | 125 10
15 |100,4| 298 60 | 2200 | 250 | 53,0 | 1450 | 750 | 410 | 155 12
16 | 100,2| 296 70 | 2000 | 210 | 43,4 | 1250 | 600 | 470 | 125 8
17 100 | 294 71 | 2100 | 230 | 47,8 | 1430 | 730 | 400 | 135 13
18 99,8 | 296 78 | 2200 | 230 | 52,0 | 1440 | 560 | 300 | 115 12
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Pucynok 5 — 3MiHa TOAWHHOI BHTpaTH MaJliBa aBTOTPAKTOPHOTO U3EIIS
6UH 12/14 Bin HaBaHTa)XEHHS 1 YaCTOTH OOEpTaHHS KOJIiHYA-
CTOTO Bajla y BITHOCHOMY BUTJISI1
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Pucynox 6 — 3miHa TOIWHHOI BUTpPATH TOBITPS aBTOTPAKTOPHOTO TH3EIISI
6UH 12/14 Big HaBaHTa)KEHHS 1 4YaCTOTU OOEPTAHHS KOJIHYA-
CTOTO Bajla y BITHOCHOMY BUTJISI1
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Pucynok 7 — 3mina 00'eMHOT KOHIICHTpAIlli y BiANpallbOBaHUX ra3ax aBTOTpa-
kropHoro au3ens 6UH 12/14 oxcuniB a30Ty Bij HaBaHTaXKEHHS 1
4acTOTH OOEpPTaHHsI KOJIIHYACTOTO Bajia Y BIIHOCHOMY BUTJISAII
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Pucynok 8 — 3mina 00'eMHOT KOHIIEHTpAIIil y BiIIparibOBaHUX Ta3aXx aBTOTPAK-
topHoro auzens 6UH 12/14 oxcuny Byrieto BiJi HABaHTaXKEHHS 1
4acTOTH OOEpPTaHHS KOJIIHYACTOTO BaJjia Y BIIIHOCHOMY BUTJISAII
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Pucynok 9 — 3mina 06'eMHOT KOHIIEHTpAIlii y BIAIpaIbOBaHUX T'a3aX aBTOTPaK-
TopHoro auzens 6UH 12/14 cymapHUX BYIJIEBOAHIB BiJ] HaBaHTa-
KEHHS 1 4acTOTH 00epTaHHS KOJIHYACTOTO BaJia Y BIIHOCHOMY BHU-
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Pucynox 10 — 3miHa 3Hau€Hb TUMHOCTI BiIIPAIIbOBAHUX Ta3iB aBTOTPAKTOPHO-
ro auzenss 6UH 12/14 Bin HaBaHTa)K€HHSI 1 4aCTOTU OOEPTaHHS
KOJIIHYaCTOI0 BaJia Y BIIHOCHOMY BUTJISII
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