HAIIOHAJIbHUN IEXHIQHHﬁ YHIBEPCUTET YKPAIHU
«KUIBCbKUU MOJITEXHIYHUU IHCTUTY T»
[HCTUTYT eHepro30epeKeHHS Ta CHEPrOMEHEIKMEHTY

METOJWYHI PEKOMEHIAITI
111010 BUKOHAHHS PO3PAXYHKOBOI POBOTH
3 IMCUMILJIIHUA «<HOPYBAHHSI AHTPOIIOTEHHOT'O
HABAHTAKEHHS HA HABKOJIMIITHE CEPEJOBUILE»

HarpsaM miarotoBku 6.040106 «IxxeHepHa ekoJoris Ta
pecypco30epeKeHHSD

Kwuis
HTVYY «KIII»
2016



HAIIOHAJIbHUN IEXHIQHHﬁ YHIBEPCUTET YKPAIHU
«KUIBCbKUU MOJITEXHIYHUU IHCTUTY T»
[HCTUTYT eHepro30epeKeHHS Ta CHEPrOMEHEIKMEHTY

METOJWYHI PEKOMEHIAITI
111010 BUKOHAHHS PO3PAXYHKOBOI POBOTH
3 IMCUMILJIIHUA «<HOPYBAHHSI AHTPOIIOTEHHOT'O
HABAHTAKEHHS HA HABKOJIMIITHE CEPEJOBUILE»

HarpsaM miarotoBku 6.040106 «IxxeHepHa ekoJoris Ta
pecypco30epeKeHHSD

Kuis
HTVYY «KIIl»
2016



MeTtonnuHi pekOMeHfaIlli MOoA0 BUKOHAHHS PO3pPaxyHKOBOi poOOTH 3
muciuIulian - «HopMyBaHHSIT aHTPOIMOTEHHOTO HABAHTAKEHHS Ha MPUPOTHE
CEpeNoBHUINE» JJIA CTYACHTIB 3a HampsMoMm miarotoBku 6.040106 «Exomoris,
OXOpOHA HaBKOJIMIITHBOTO CepeIoBHIIA Ta 30aIaHCcOBaHe
npuponokopuctyBanus» / Ykmagadi: T.B. I'pebentok, O.I'. Jlememiko, JI.A.
Cepb6inoBa — K.: HTYYVY «KIll», 2016. — 26 c.

MeTtonuuHl  peKOMEHJalli BHM3HAYalOTh BUMOTH /IO BUKOHAHHSA
pPO3paxyHKOBOi POOOTH, BUMOTU LIOJO CTPYKTYpH Ta O(OPMIICHHS; MICTATH
KpUTEpii OLIHIOBAaHHS poOOTH. 3alpolOHOBAaHO PEKOMEHJI0BAaHO 0a30BYy

JiTeparypy.

HaBuanbhe BUJIAaHHA

METOJNYHI PEKOMEH/IALT
11[0J10 BUKOHAHHSI PO3PAXYHKOBOI POBOTH
3 IUCLUTUITHA « HOPMYBAHHS AHTPOIIOTEHHOT'O
HABAHTAXEHHS HA HABKOJIMIITHE CEPEJIOBUIIIE»

VYknanaui: I'pebeniox Temsana Bonooumupiena, Kau., TEXH., HAYK
Cepbinosa Jlapuca Anamoniiéna, Kau., TEXH., HAYK
Jlemewrxo Okcana I 'enadiiena, aCUCTEHT

3a penakiiiero ykiagaqiB



3MICT

B T VIt b ettt nes 4
1 BATAJIBHI TTIOJIOXKEHHS ... 7
2 OIIITHIOBAHHS CTAHY HOBITPSIHOI'O BACEHHY ........covvvveveren. 9
2.1 Cymapna nonmyctuMa KOHIICHTpAIlsl 3a0pyAHIOIOYHX PEUOBHH. .............. 10
2.2 Po3paxyHOK MOTY>KHOCTI BUKH/IIB Ta KOHIICHTpaIlii 3a0pyAHEHb ............ 11

2.3 Po3paxyHOK 04iKyBaHOT MaKCUMAaJIbHOI KOHIIEHTpaIlli 3a0py/IHIOBaHb

(Cyaxe » MI/M) 1110J10 BUKHIB Fapsiy0i ra30BO1 CyMillll 3 OJUHUYHOTO JKEpena

.......................................................................................................................... 12
2.4 Po3paxyHOK MaKCUMAaJIbHOI KOHIIEHTpallli 3a0pyAHEHb B IPU3EMHOMY
A1 MPU XOTIOJIHUX BUKHIIAX ...vveenvveenreessreessneessseeasnesassneessneessnessnsessnsessssesssnes 14
2.5 Busnauenns Biactani (X, M) 10 MICIIs, 1€ OYIKYE€ThCSI MaKCUMaJIbHA
KOHITCHTPAITI Ciagc. +eeerrrrresrsrnresnsumeesssnresssesssnsseessssesssssesssssssssnssesssnssesessssessnnns 15

2.6 Po3paxyHok HeOe3IeuHoi mBUAKOCTI BiTpy Um (Mm/c), ipu sikiit

JOCSITAIOTHCSI 3HAUCHHS TPU3EMHOT KOHLIEHTPALIIT IKIJTUBUX PEYOBUH Cpapc

.......................................................................................................................... 15
2.7 Po3paxyHok rpaHudHO A0IMYCTUMHUX BUKHIIB (I'JIB)....cccovviviiiiiiiiiiiiinns 16
2.8 Bu3HaueHHs BUTPATH ra30BUX BUKHIIB, 110 YTBOPIOIOTHCS TIPH
CTTQTFOBAHHI TTATTHIBA ... vveesteessteessseeesseeessseessseesssessssessnbesassessnbeessseeessseessneessneens 16
2.9 BcranoBneHHS KaTeropii HeOEe3MeYHOCTI MiAMPUEMCTBA Ta YTOYHEHHS
PO3MIPIB CAHITAPHO-3AXHCHOT 30HH 1..vvvveesrrrreeisrireesssreesssnsesssseeessssessssssesesnsees 18
D (@ 1 72 N0 1 N PRSPPSO 22
CITUCOK JIITEPATYPH ...ttt 26



BCTYII

B ycix cdepax mpupoaoKopucTyBaHHSI, aHTPOTIOTEHHI HABAaHTAXEHHS Ha
HABKOJIUIITHE TPUPOJIHE CEPENOBUINE TOBUHHI 3a0e3reuyBaTd  Oe3MeKy
CEpeIOBUILA MEIIKAHHA JIIOJUHU 1 HE MPU3BOJUTH JI0 JAETpajallii MpUpOIHUX
exocucreM. OIiHKa HABKOJIHUITHHOTO CEPEIOBUIIA MPUITYCKAE MTOPIBHIHHS HOTO
CTaHy 3 BH3HauyeHUMHU HopMmamu. KpurepisiMu MOXKyTb BUCTYNATH MOKA3HUKHU
MIPUPOJHOrO HEMOPYIIEHOTO0 CTaHy MPUPOJHHUX KOMIUIEKCIB abo (OHOBI
napamMeTpH CepeOBHIIIA.

Exonoriyune HOpMyBaHHSI € €TaloOM CTpaTerii peryyroBaHHS SKOCTI
HaBKOJIMIITHROTO  TPHPOAHOTO  cepenoBuima. CuctemMa HOPMYBaHHA €
IHCTPYMEHTOM JIEp>KaBHOI TOJITUKKH B 00JacTi TPUPOJAOKOPUCTYBAHHS 1
OXOPOHHU HABKOJIMITHBOTO CEPEIOBHUIIIA.

[Tin HOpMYBaHHSIM aHTPOMOTCHHOTO HABAHTAKCHHS Ha HABKOJUIITHE
CEepPEIOBHUIIE PO3YMIETHCI: JISJIBHOCTh, CIpsMOBaHAa Ha 30epekKeHHS 1
MOJIIMIIEHHSI SKOCTI HAaBKOJMIIHBOIO CEPEOBUINA Ta OXOPOHH 3/I0POB's
JIIOJMHY BiI HETATUBHOTO BILIMBY HOTO 3a0pyTHEHHS.

BianoBigHO 10 MpUpOI0OXOPOHHOTO 3aKOHOIaBCTBA HOPMYBAHHS SIKOCTI
HaBKOJIUIITHROTO  MPUPOJHOTO  CEPENOBUINA  3MIMCHIOETBCA 3  METOO
BCTAHOBJICHHS TPAaHUYHO JOMYCTUMHX HOPM BIUIMBY, $Ki 3a0€3Me4yIOTh
palioHajibHe BHKOPUCTAHHS 1 BIATBOPEHHS MPUPOJHUX PECYPCIB B YMOBAX
CTIMKOTO PO3BUTKY T'OCIOAAPCHKOT TISUTBHOCTI.

Buxoasun 3 1mporo, HOPMYBaHHS AHTPONMOTEHHOTO HABAHTAXKECHHS Ha
HABKOJIMIITHE CEPEJIOBUIIIE CTAaBUTH Mepe]l COOO0 HACTYITHI OCHOBHI 3aj1aui:

- BU3HAYSHHS IIKIJUTMBUX TSI TOBKUJLIS BHIIB aHTPOTIOTCHHOI JIISUTBHOCTI;

-HOPMYBaHHSI KIJTBKOCTI WIKIJJIMBUX PEYOBUH, IO BUKUIAIOTHCA B
MOBITPS, TPYHT ¥ BOJOMMHMIIIA BCIMa TUMAMU 3a0pyHIOBAYIB;

- TIOCTIAHMA KOHTPOJIb IITKIIJIMBUX BUKHUIIB IIPOMHCIIOBUX, BINCHKOBHX Ta

CLITBCBKOTOCIIOIAPCHKUX 00'€KTIB;



-TPOTHO3YBaHHS  €KOJOTIYHOTO CTaHy JIOBKULIS Ta MPUHHATTS
BIIMOBIAHUX CAHKIN ¥ pillleHb 100 TMOPYIIHUKIB 3aKOHIB IPO OXOPOHY
MIPUPOIH;

- pO3paxyHOK TMOKA3HUKIB IIKOAM, CIPUYMHEHOT 3a0pyaHEHHSIM Uu
HEraTUBHUMU 3MIHAMU IPUPOJAHOTO CEPEIOBUIIIA:

- BU3HAYCHHS €KOJIOT0-C€KOHOMIYHUX napameTpiB MIPUPOTHOTO
CepeIOBHUIIA.

Hucuumnina «HopmyBaHHS ~ aHTPONOTEHHOTO  HAaBaHTAKEHHS  Ha
HABKOJIMIITHE CEPEOBUILIE» O0a3yeThcsl HAa 3HAHHIX CTYACHTIB, SIKl OJepKaHl
Opy BUBYEHHI pANy (PYHIaMEHTAIBHUX 1 CHEMIJIbHUX JAUCIUILIIH: OCHOBHU
3arajbHOI €KOJIOTii, 010J10Tisl, EKOHOMIKAa MPUPOJOKOPHUCTYBAHHS, MOHITOPUHT
HaBKOJIMILIHBOTO CEPE0BHUIIIA, EKOJIOTTYHE MPaBO.

[Ticns  BuBueHHs  aucuuiuiiHd  «HOpMyBaHHS  aHTPOIIOTEHHOIO
HAaBAHTAKECHHS HA HaBKOJIMILIHE CEPEIOBULIEY CTYACHT MOBUHEH:

- 3HATH CHUCTEMHU YMPABIIHHA SKICTIO TPHUPOJHOTO CEPEIOBUIIA,
€KOJIOTIYHOTO HOPMYBAaHHSI AHTPONOIe€HHUX 3a0pyIHEHb, (OpPMU 1 METOAU
OIIIHOK $IKOCTI MPUPOAHOTO CEPE/IOBUINA, EKOJOTIUHI CTaHJIApTH, METOJU
BU3HAYCHHS €KOJIOTTYHUX HABAHTAXKEHb;

-ymitn  BusHauutd ['JIK, TJIB, xopucTyBatucsi HOPMaTUBHUMU
JIOKyMEHTaMu TpU BUKOHAHHI €KOJIOTIYHHUX OIIHOK Ta E€KCIepTU3, CKJIaJaTu
BIJIMOBIAHI aKTH 1 3BITH, NPUMATH y4acTh y BJOCKOHAJEHHI 1 TMOHOBJICHHI
€KOJIOTIYHUX HOPMATUBHUX JIOKYMEHTIB.

AHoOTAaLIA

B ocnogy nopmysanHs anmponozeHH020 HABAHMANCEHHS HA HABKOIUUHE
cepedoguuje - HNOKIAOCHO €eKONO02IiuHe HOPMYBAHHA BCIX 3a0pyOHI068auié HA
ocnoei eusnauenns [J[K y pisnux cepedosuwax, sxKe IPYHMYEMbCA HA
CAHIMAPHO - 2I2IEHIYHUX HOPMAX.

Knrouosi cnosa: Exonociune HOpMY6aHHs, HOPMYBAHHS AHMPONO2EHHO20

HA8aHMadicenus, 2eparnuyno oonycmumi Kouwyenmpayii (I /[K),nopmysanns,



iHOexc 3abpyonennsi ammocghepu (I34), opicnmosno Oe3neuni pigHi 6nIUBY

(ObPB), maxcumanono oOonycmumi pisni (MIP), Oonycmumi 3a1uuxosi

kinoxocmi(/[3K).

B ocnoey HOpmuposanusi aHmpono2eHHOU HASPY3KU HA OKPYHCAIOUWVIO
cpedy - NOJNONCEHO IKOJ02UYecKoe HOPMUPOBAHUe 6CeX 3dcpssHumenei Ha
ocnoge onpedenenus IJ[K 6 pasnuunvix cpedax, 0CHOBAHHOE HA CAHUMAPHO -
eueUeHU4ecKumM HOpMam.

Knouesvie cnosa: Oxonocuueckoe Hopmuposauue, HOPMUPOBAHUE
AHMPONO2EHHOU Ha2py3Ku, npedeibHo oonycmumvle Kounyenmpayuu (I1/[K),
HOpMUPOBaHUs, UHOeKC 3acpsasHenus ammocgepvi (M3A4), opuenmupoeouro
besonacHwvie yposHu o3oeticmsus (OBYB), makcumanvHo donycmumvle ypoGHU

(M]]Y), oonycmumsie ocmamoynsie koauvecmsa (I 3K).

The basis of valuation of anthropogenic impact on the environment -
Environmental regulation put all contaminants by determining the MAC in
different environments, based on sanitary - hygienic norms.

Keywords: Environmental regulation, regulation of anthropogenic load,
the maximum permissible concentration (MPC), rationing, air pollution index
(ISA), tentatively safe level of exposure (OBRV), the maximum permissible level

(MRL) allowed the remaining amount (SLC).



1 3AT'AJIBHI NTOJIO’)KEHHSA

Mera po00oTHM - BIOCKOHAJIECHHS TEOPETUYHHMX 3HAHb Ta MpPHUI0AHHS
MPAKTUYHUX HABUYOK EKCIEPTU3UM TMPOCKTHUX PIIIEHb MO0 OXOPOHHU
aTMOoc(epHOro MOBITPSI.

Jlyis BU3HAYEHHS BIUTUBY BUKHU/IB IIKIUIMBUX PEUOBUH Ha 3a0pyIHEHHS
OPU3EMHOTO 1apy atMochepH, a TaKoXXK 3 METOI BHU3HAUEHHS iX KUIbKICHHX
XapaKTEePUCTHK, Y MPOEKTHUX MaTepianax HaBOJIATH PO3PAXYHKH 3a0pyTHEHHS
atMocdepu.

HopmyBaHHsI — 1Lie JISUIBHICTH 3 BCTAHOBJICHHS TPaHUYHOJOIYCTHUMHX
BIUIMBIB JIIOJJUHU HA TIPUPOJTY.

OCHOBHMM  3aBJaHHSIM HOPMYBAaHHS € po3poOKa  HOpPMAaTHBIB.
HopmatuBu 1nexaTh B OCHOBI BUMIPDIOBaHHS OallaHCy €KOJIOTIYHHMX 1
€KOHOMIYHMX 1HTEpECiB JIOAWHU. BoOHM HEOOXimHI 11  CTBOPEHHS
TAPMOHIYHUX €KOJIOTO-€KOHOMIUYHUX CHCTEM.

B OCHOBiI CydacHOro 3aKOHOJABCTBAa pI3HUX KpaiH, y TOMY YHCII
Ykpainu, 1o peryiroe aHTPOTIOTeHHI HABaHTAKEHHS Ha HABKOJIMIIIHE MTPUPOIHE
ceperoBuIlle Ta 3abe3reuye Oe3MeKy CepeloBHINA IS JIFOAWUHHU, JICKUTH
CUCTEMa HOpPMYBaHHSA PIBHIB KOHIIEHTpalid 3a0pyIHIOIOYUX PEYOBHH 3
BUKOPHUCTAHHSM CTaHAAPTIB AOMYCTUMUX KOHIIEHTpPAIIiii:

-rpanu4yHo jgonyctuMux KoHueHtpauiid (I'IK) mkigimBux pedoBHH Y
aTMOC()EpHOMY TOBITPi, y TMOBEPXHEBUX Ta MIA3€MHHUX BOJAAX, TIPYHTaX,
01000'eKTax Ta iH.;

- MaKCUMaJIbHO AonycTuMux piBHiB (M/IP):

- rpanu4HO gomyctumux piBHIB (I'JIP) akycTHYHOTO, €J1eKTPOMArHiTHOTO,
10HI3YIOUOTO Ta 1HIIOTO MIKIJIUBOTO (hI3UYHOTO Ta O10JIOTIYHOTO BILUIUBIB:

- OpieHTOBHO Oe3neuHux piBHIB BIIMBY (OBPB);

- IOMyCTUMUX 3aHIIKOBUX KinbkocTel (JI3K) Ta iH.



HopMmaTtuBu ekonoriunoi 0e3mekd TaKoXX BKJIIOYAIOTh PO3paxoBaHl Ha
ocHoBl I'JIK rpannuno momyctumi Bukuau (I'JIB) Ta TMM4acoBO MOTo/KeHi
Bukuan (TTIB) 3a0pynHioBaIbHUX PEYOBHH y aTMOC(EPHE MOBITPS, TPAHUIHO
nomyctumi  ckumgu  (I'JIC) Ta TmmuacoBo moromkeni ckuau  (TIIC)
3a0pyJHIOBATIbHUX PEUYOBMH Yy BoAHI 00'exktu. Ilpmkimamom BkazaHHX
HOPMAaTUBIB MOXYTb OyTH HOpPMAaTHBU €KOJOTI4HOI Oe3neku arMochepHOro

MOBITPAI.



2 OLITHIOBAHHSI CTAHY ITOBITPSIHOI'O BACEMHY

JIst OIiHIOBaHHSI CTaHY TOBITPSHOTO CEPEIOBHUINA B IIJIOMY 3aIpoIio-
HOBAaHO HU3KY KOMIUIEKCHUX TOKA3HHKIB 3a0pyaHeHHsT aTMochepu (CyMicHO 3
KUIbKOMa 3a0pyJIHIOIOUMMHM pedoBHHAMHU). HalmommpeHimmM €  1HJIeKCC
3a0pynuaenns atmochepu (I3A).

[3A KUIBKICHO XapaKTepu3ye piBeHb 3a0pyIHEHHS OKPEMOIO JIOMIIIKOIO
(3a0pyIHIOIOYOI0 PEYOBUHOIO), 1[0 BPAXOBYE PI3HUIIIO B MIBUIKOCTI 3pOCTAHHS
CTYNEHs IIKIJJIUBOCTI PEYOBHH, NPHUBEACHOTO 1O CTYINEHsS UIIKIJJIUBOCTI

TIOKCUTY CIpKH, 31 3pocTanHsIM niepesuienns ['JIK.
Ci
TAK;

I3A = (—>)&

ne C; - cepeHst KOHIIEHTpAIIisl B IOBITPI 1-01 pEYOBUHH;

['/IK; - rpannuHO nonmycTHMa cepeaHbOI000Ba KOHIIEHTpaLis s 1-01
PEYOBUHU;

K;- 0e3p0o3MipHa KOHCTaHTa MPUBEACHHS CTYNEHs LIKIJIMBOCTI 1-0i pevyo-
BUHU JI0 LIKIJJIMBOCTI AIOKCUAY CIPKH, KA 3aJIEKUTh BIJ TOTO, 10 AKOTO KJIacy
He0e3MeYHOCTI HAJICKUTh 3a0pyAHIOI0YA PEUOBHUHA.

Jns po3paxyHKy KOMIUIEKCHOTO I[3A SK MpaBuiIO BUKOPHUCTOBYIOTh

3Ha4yeHHs [3A 1’ATH peyoBUH:
Gi
3A; = (=)
VY

i=1

VYc¢i HOpMOBaHI pPEYOBMHHM TIOMUICHI Ha Kjacu HeOe3meyHOCTi (JuB.

Tabs. 1)



Taomung 1

Knacu nebe3neynocTi HOPMOBAHHUX PCUOBHUH

Knac ' _ MT
. Cryninp mebesneunocti | TJAK, ™5 5 K;
HeOe3IIeYHOCT1
| Han3suyaiino Hebe3neuni <0,1 1,7
1 Bucoxko Hebesneuni 0,1-1,0 1,3
i [TomipHO HEOe3MeUHi 1,0- 10,0 1,0
AV Maito HeOe3neuHi >10 0,9

2.1 CymapHa 10nycTUMa KOHUEHTPaulis 3a0py/IHIOI0YNX PEYOBHH

VY pasi HasgBHOCTI B aTMOc(epHOMY MOBITPl KUIBKOX 3a0pyIHIOIOYHMX
PEYOBHH, IO MAlOTh 3JATHICTh JO CyMapHOi [li, iX CyMapHO JAOINyCTUMa

KOHIICHTpAIIisl Ma€ BiATIOBIIaTH YMOBI.

=E S B
TAK, | TJK, K,

ne Cq, Cy, C,, — dakTHUHA KOHIIEHTpAIliSI PEYOBUH B aTMOCHEPHOMY

MOBITPi MPH OAHOYACHOMY BifGHMpaHHi Mpo6 B OxHiH MicmeBocTi, MI/ M°;
I'AK,, TAK,, TAK,, - rpannyHO 1OmycTUMI KOHIIEHTpAIlli [IMX PEYOBUH B
aTMocdepHOMY TTOBITPi, MI/M°.
VY tabn. 2 naBeneno I'JIK neskux HaMMOMMPEHIIMX MIKIITUBUX PEUOBUH
B aTMOC(EepHOMY MOBITPI.
Tabani 2
['paHr4HO JOMYCTUMI KOHIIEHTpAIlli JeIKUX IIKIIJTUBUX PEYOBUH Y

MOBITPi HACETEHHUX MYHKTIB, MI/M>

PeuoBuna K, F[[KMp a
TBepai peyoBUHU (T1H1) 0,15 0,2 3
J[BOOKHMC CipKHU 0,05 0,5 1,0
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JIBOOKHC a30Ty 0,04 0,085 0,8
Oxkcup azory 0,06 0,4 1,2
Okcuj ByTJIeIo 3,0 50 60
Awmiax 0,04 0,2 0,8
XJopucTuil BOJEHb 0,2 0,2 40
[lianucTuii BOJCHDb 0,01 - 0,2
Oxcu KaaMiro 0,001 - 0,02
CBuHelb 0,0003 0,03 0,005
CipkoBO/ICHb 0,005 0,03 0,1
bens(a)mipen 0,000001 - 0,00002
®denomn 0,003 0,01 0,06
dopmaibaeria 0,003 0,035 0,06
DTOPUCTUIN BOJACHD 0,005 0,2 0,1

2.2 Po3paxyHOK NOTY:KHOCTi BUKHM/IiB Ta KOHIIEHTPaWii 3a0pyJAHeHb

Ha nmepmiomy erami poOOTH HEOOXIIHO  BH3HAYUTH  BUTpATy
ra3onoBITPsiHOI cymimni npu Temrepatypl Bukuay (Tg), Bkazaniii B gon. l.
Butpaty Bu3HauaoTh 3a GOpMYJIIOIO:

-D?

3
2 ,M”/c

JIe 9 — MIBUJKICTh PyXY I'a30BOi CyMillli,M/C,

Vg = oy

D — niameTp ycTs JKepesa BUKUIY.
[Ticns uporo Bu3HayalOTh BUTpary rasie npu t'C, 3 ypaxyBaHHSIM
TEMIIEpaTypHOI 3MiHH 00’ €My Ta3y:
B 273
273 + (T, — 20)

V20 V1B, M3/C

3HatouM BUTpaTy Tra30BOi CyMmilll TOpW MEBHIA TeMiepaTypi Ta

KOHIEHTpallli JOMIIIOK BH3HAYAIOTh TMOTYKHICTh BHKUAY 334 KOXXKHUM

11



KOMITOHEHTOM 32 (hOpPMYJIOTO:

M = V,4-qz0,T/C

Buxozasun 3 MOTYXHOCTI BHKHJIY Ta 3 BUTpPATH Ta3iB IpU TEMIIEpaTypi
BUKHUJY, BH3HAUYAIOTh pealibHy KOHIICHTPAIi0 3a0pyJIHEHb MPH TeMIepaTypi
BHUKHUY 32 (opMyIIotO:

M

qrs = @,F/M

3

OpneprkaHi pe3yiabTaTH 3BOJAUMO B TAOJIHITIO 3.

Taomung 3

[ToTy>HICTh BUKUIIB Ta KOHIIEHTpAIlil 3a0py/IHEHb MTPH TEMIEpaTypi

BUKH]TY °C, WIBUJKOCTI pPyXy rasiB M/C, TlaMeTpy ycTd M

Konuenrparis,

, Butpara, M°/c
/M

[ToTyxHIiCTbH

npu ___"C| pu 20°C BUKHLY, M, I/M°
npu__°C (Vy) |ipu 20°C (V1p)
(020) (drs)

KommoueHnt

ra3oBoi CyMiIi

co,

S0,

I1un

2.3 Po3paxyHoK 04iKyBaHOI MAKCMMAJIbHOI KOHIIEHTPAaIlii
3a0pyaHoBaHb (C, . MF/MS) 1010 BUKHU/IIB rapsiuoi ra3oBoi cymiuuii

3 OAMHHMYHOIO [KepeJia
3HauYeHHs] MAaKCUMAaJbHOI MPU3EMHOI KOHIEHTpAILl MPsSMO MPOMNOpLIAHE

0 00CsATy BHUKHUIIB 3 JUKepesa 1 00EpHEHO MpOMOopIiiHe KBaApaTy BUCOTHU

JoKepena BUKUAY (TpyOum) Ham 3emiero. [limiioM rapsdymx MOTOKIB Maixke

12




MOBHICTIO 3yMOBJICHUW TIJHOMHOIO CHJIOIO Ta3iB, IO MAalwTh BHIIY
TEeMIIEPaTypy, H’>K HABKOJIMIITHHOTO TTOBITPSI.
. . 3
OudikyBaHa MaKCHMaJlbHa KOHIICHTpallis 3a0pyaHtoBaHb (Cue , MI/M’)
1010 BUKH/IIB Tapsiu0i ra30Boi CyMillli BU3HAYAETHCS 32 PIBHSAHHSM:
A-M-F-m-n-n
HZ.-° V- AT

Cmakc =

ne A - Koe(illeHT , KU 3aJ€XUTh Bl TEMIIEPATypHOiI CTpaTH(ikaiii
aTMocdepH BpaxoBy€e YACTOTY TEMIIEpaTypHUX 1HBEPCIH;

M - maca mIKiIJIUBOI PEYOBUHHM, BUKMHYTOI B aTMOC(Epy 3a OJUHUIIO
yacy, r/c;

F - Ge3po3mipHuil KOe(DIIiEHT, SIKUWA ypaxoBY€ MIBUJKICTh OCIIaHHS
3a0pyaHIOBaya y armocdepi;

h - 0e3po3mipHuii KoedillieHT, SKUH ypaxoBye BIUIHB penbedy
MICIICBOCTI, SIKIIO MICIIEBICT, piBHA ab0 3 mepenagoM BHCOT, SKI HE
nepeBuyoTh 50 M Ha 1 kM, h=1;

V, - BUTparta ra3onoBiTPsIHOI CyMillll, IKY BU3HAYAIOTh 32 (DOPMYJIOIO:

_ m-D*-W,
!

ne Wy - cepenHs BUAKICTh BUXOY Ta3iB 3 TPyOH, M/cC;

D - niametp TpyOH, ™.

M - 0Ge3po3MipHUi KOE(ILIEHT, KU ypaxoBye YMOBU BHUXOAY ra3iB 3

TpyOHu:

1
m = — p—
0.67-0.1 FO+0.34°f

ne H - Bucora TpyOu Haj 3eMIIet0, M;
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AT - pi3HHIE MDK TEMIIEpAaTypol0 Ta30IMOBITPSIHOI CyMili, 10
Bukugaerbest (T,) 1TemmepaTyporo HaBKOJUIIHBOIO aTMOC(HEPHOTO IOBITPS
(Ty), °C.

N - 6e3pO3MIpHUI KOSPIIIEHT, IKUI 3aJIEKUTh BiJ apameTpa V.

3 V- AT
H

Vi = 0.65

gk V,<0,3;n=3

ako V,,>2;n=1

akao 2>Vm>03: n=3—- V=03 -(436—-Vy)

Jau1 11t po3paxyHKy HaBeJIeHI B IOJATKY 2.

2.4 Po3paxyHOK MaKCHUMAJIbHOI KOHLIEHTPAaWii 3a0pyAHeHb B

NPU3eMHOMY IIAPi NPHU XO0J0IHUX BUKUAAX

f, = 800- (V)?

B Tux BUmankax, KOJau BUKUIW X0JI0H1, ToOTO KO AT=0, mpu £>100 Ta
V’>0.5 npu po3paxyHKy MAaKCUMAaIbHOI TPU3EMHOI KOHIICHTpallii MpHu
HECIIPUATIMBUX METCOPOJIOTIYHUX YMOBAaX BUKOPHUCTOBYIOTH (hOPMYITY:
_A-M-F-K-n-n
= e

m

D 1
e K = =
8'V1 7.1 Ao 'V1

Koedimientu ta Beauunnu M, A, F, n, n, H 11 x, o 1 B 2.3.
KoedimieHT n po3paxoByeThes 1o hopmysax:

npu Vi, '>2, n=1

npu 0,5<V,'<2, n=0,532- (Vi,')*+2,13 - Vj,'+3,13

14



npu Vy'<0,5, n=4,4+V/,,'

Buxinni n1aHi HaBeIeH1 B J0JIaTKy 3.

2.5 Buznavenns Bincrani (X, M) 10 Micls, e 049iKy€ThCs

MaKCUMAJIbHA KOHIEHTpalif C, .

Sxmio f < 100, To rapsdi BUKHIN

sakmo F <2, To Xm = dH;

G
4

.d-H

gkmo F 2 2,10 Xy, =

3HadeHHsT O0e3po3MipHOTo mapamerpa d 3alieXuTh Bl mapamerpa V ,
1oro 3Haxoa4Th 3a popmyrnamu (npu f < 100):

V, <05, 10 d=248-(14+0,28° f)

05<V,<2,tod =495- (140,28 f)

V,>2,10d =7 Vy-(1+0,28°f)

[MTpu >100 abo AT~0 3Ha4YeHHS 3HAXOAATH 1O HOPMYyJIaMm:

d=5,7mopu V,;, >0,5

d=11,4-V,, npu 0,5< V' < 2

d=16- V), npu V), >2

2.6 Po3paxyHok HeOe3nmeuHoi IBUAKOCTI BiTpy UM (M/c), npu ki
AOCATATHCH 3HAYCHHS NPU3EeMHOI KOHIEHTPAaLil IIKIJJIUBHUX

peuoBuH C, 5

BuznadueHHs: IpOBOUTECS (hOpPMYTIaMu:
Un=0,5 opu V,, <0,5
Un=V,,ipu 0,5<V, <2

Un=V, (1+ 0,12«5), npu V,, > 2
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2.7 Po3paxyHok rpann4Ho gonycrumux Bukuais (I'1B)

['/IB BU3HA4aeThCS JUIsl KOYKHOI 3a0pyIHIOI0YOI PEYOBHHH OKPEMO, MpHU
BcTaHoBIEeHHI I'J[B ypaxoByeTbcsi (oHOBa KoHueHTpauis Cg Ii€i pe4oBUHH
(Tabm.4).

Taomung 4

®onosi (Cy) Ta rpannyuHo pomyctumi konnentpauii (I'J1K)

3a0pyaHIOBAYiB
Konuenrparris TTAJT SO, CO
Cd, mr/m3
I'’IK, mr/m3 0,15 0,5 5,0

3nauenns I'IB (r/c) mna oguHouHOro mkepena y Bunagkax Cy < I'IK

BHU3HAYAETHCS 32 (HOPMYIIOHO:

2.8 BuzHaueHHs1 BUTPATH ra30BHX BUKH/IIB, III0 YTBOPIOKOTHCS MPH

CHAJIOBAHHI MTAJUBA

O06’eMHu Ta30BUX BUKHIIB, IPU PO3POOIIl MPOEKTIB IPAHUYHOJOMYCTUMHUX
BUKHUJIB, TNPUUMAIOTHCS HA OCHOBI pEAIbHUX 3aMipiB, IO pe3yJbTarax
pPO3paxyHKy 00’ €My MPOJIYKTIB 3ropaHHs najauBa ( 3 ypaxyBaHHSIM BTATYBaHHS
MOBITPSI) Ta OPIEHTOBHIM OIlIHINI 00’€MIB Ta30MOBITPSHUX CYMIIIEH, IO
MOCTYMalTh B arMocdepy BiJg HEOPraHi30BaHMUX JKEPEN 3a0pyAHIOIOUNX
PEYOBHH.

Burpara rasoBux BHKAiB (M>/C) Big HPOAYKTIB 3rOpaHHS TaTHBA

PO3paxoByIOTH 10 (popMyIi:

16



GV K
3600

ne V — BuTpara JMMOBHX TrasiB, M3/C,

G — BuTpara nmajauBa, KI/Tof,

V, — BUTpaTa MPOIYKTIB 3rOpaHHs Ha OJUHHIIIO Macu abo 00’eMy, 11O
3ropae, M?’/c,

K — xoeditieHT BTATYBaHHS MOBITPS [0 TPAKTY.

BrsryBaHHs TOBITpS MO TPaKTy IS LETJISTHUX OOpPOBIB MPUHMAIOTh B
00’emi 5 % Ha 10 M TpakTy. [y medel 3 KOTJIaMU yTHIII3aTOpaMHU NP JOBXKHHI
TpakTiB (00poBiB) Ouabie 15-20 M BUKOPUCTOBYIOTH METajleBl OOpoBa, 110 HE
BTATYIOTh TOBITps. Konu meui MaroTh HeBenuky BuTpary naiuBa (g0 10
MJIx/T), B psiAl BUMAJKIB KOTJIM-YTHII13aTOPU HE BCTAHOBIOIOTH. [Ipu npomy
OXOJIOJIPKEHHS TMMOBHUX Ta3iB BIOYBA€THCS 32 PAXYHOK IITyYHOTO BTSTyBaHHS
noBiTps (npu neriasHux Tpyoax no 700 “C, mpu MeTaneBux AMMOBHUX TpyOax 10
40+500 °C).

[Tpu BU3HAUYEHH1 BUTPAT MPOIYKTIB 3rOpaHHs M0 (HopMysax MPUBEICHUX
B Ta01.5, BpaxoBYIOTh BEIWYMHY BCMOKTYBaHHS TMOBITpS Ha TOPIHHS O.
BcemokTyBaHHS NOBITps (KOe(ILIEHT o) HA TOPIHHS B HAarpiBalOYMX MNPUCTPOSIX,
JUIS IKUX HEOOX1HE HarpiBaHHs BEIMKUX MOBEPXOHb, HAIIPUKIIAJ B KOTJIOBUX
OaTapesx Ta HarpiBadax MOBITPsI IOMEHHUX MeUYei, 32 BIACYTHOCTI (PaKTHUHUX
naHuX ab0 TEXHOJIOTIYHUX JaHUX NpuiiMaeTbcs piBHUM 1,2. B HarpiBaroumx
neyax BeJIMYMHA KOE(IIIEHTy, II0 BpaxOBy€ BCMOKTYBaHHS MOBITPSA
npuiiMaeTbest piBHOWO 1,05+1,1. B Tux Bumaakax, Kojau BiOYBa€ThCs CyIIKa
MarepiaiiB, HalpUKIaJ B CyIIapKax, BeIUYHHA KOE(DIIIEHTY BCMOKTYBaHHS

HOBITPsI MOXKe focsratu 1,6.
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Po3paxyHKOBI XapaKTepUCTUKH MaJliBa

Tabnuusa 5

Terutora Cxknan, %
Bun nanusa, paiion Ta | Mapka ta OO6’eM MpoOAYKTIB
3rOpaHHsA 5
POJIOBHIIIE copT 3rOpaHHs, M°/c
MJLx/kr | 3ona | Cipka
Byrimns:
JIbBIBCHKO-BOJIMHCHKHI
i 20.3 196 | 46 5.86+5.44(a-1)
Oaceiin
JloHenpkuit Oacein r 24.7 158 | 33 5.48+5.07(0-1)
Masyr:
ManocipurcTuii ---- 39.0 0.3 0.5 6.36+6.00(0-1)
BucokocipuncTuit ---- 38.4 0.3 2.9 11.08-10.4(a-1)
[Ipupoanuii ra3
JlanraBchbKui ---- 35.7 - | - 10.64+9.36(a-1)
CTaBpomnoabChbKuit ---- 355 —m=m | =me- 10.49+9.49(a-1)
[1leGenmmHCHKMI ---- 355 e 10.46+9.52(a-1)
JlomeHHuit ra3 ---- 4.0 e 1.64+0.79(a-1)
KokcoBnii ra3 ---- 16.6 ——m | e 4.67+3.99(a-1)

Buxigni gani mis po3paxyHKy BHTpPAT Ta30BUX BHUKHIIB IOJAHO B

noaatky 4.

2.9 BcTaHoBJIeHHSI KaTeropii He0e3MeYHOCTI MiINPUEMCTBA Ta

YTOYHEHHS PO3MIpPiB CAHITAPHO-3aXUCHOI 30HH

Jlst BHU3HAYCHHS

Kareropii

HeOEe3IMEeYHOCT1

iAIpUEMCTBA

BUKOPHUCTOBYIOTh JJaH1 MPO BUKUAM 3a0pyAHIOIOYMX PEYOBHUH B aTMocdepy 3a
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dopmoro crtaructuynoi 3BiTHOCTI 2TII-moBiTps. Y uih ¢dopmi mae OyTu
po3mdpyBaHHs «BYTJIIEBOJAHIBY 1 HE TOBUHHO OyTH iHdOpMaIlii Ipo cymapHi
BUKH/IY MIKIJJIMBUX PEYOBHH B aTMOC(epy BijJ IpyHH MiAMPHEMCTB.
Kareropito ne6esneunocti mignpuemcts (KHII) oOuucmorors 3a
BUPA30M:
M, %
) [1K;

KHII =

i=

ne M - Maca BUKUJY 1-TOi pEUOBUHU, T/PIK;

I'JIK - mormycTtrMa KOHIIEHTpaIlis 1-TO1 peYOBUHH, MT/M3;

N - KUIBKICTh BUKMHYTHX MIANPUEMCTBOM MIKIJIMBUX PEYOBHUH, SKi
3a0pyaHIOIOTh aTMOchepy;

@; - 0e3po3MipHa KOHCTaHTa, fKa Ja€ 3MOTY TOpPIBHATH CTYIIIHb
IIKIJIJTMBOCTI 1-TOi PEYOBUHU 31 WIKIJJIUBICTIO CIPYUCTOrO Tra3y (BU3HAYAIOTh 32
Ta0J1. 6).

Tabmuus 6

3HaudeHHs a; U1l pEUYOBUH PI3HUX KJIACiB HEOE3MEeKH

Kiiac uebesnexu

Koncranra
| | Il v
a; 1,711,310 0,85

Hns po3paxynky KHII 3a BigcyTHOCTI cepennboao6oBux 3HadeHb ['JIK
BUKOPHCTOBYIOTh 3HaueHHsI MakcuMmaiibHO pa3oBux ['JIK, ObPB abo 3menmeHi
B AecsTh pa3iB 3HaueHHs [ JIK poOo40i 30HM 3a0pyIHIOIOYNX PEYOBHH.

3nauennss KHII nnst pewoBuH, mono sxkux Hemae iHpopmariii npo 'K
a6o OBPB, mpupiBHIOIOTH 10 MacH BUKHIIB JJaHUX PEYOBHH. 3a BEIMYHUHOIO

KHIT mignmpuemcTBa monuisitorb Ha 4 kareropii HeGesneuHocTi. ['paHuyHi
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YMOBH JJisl 3'sCyBaHHSI KaTeropii HeOEe3MeYHOCTI MiANPUEMCTBA HABEACHO B
TabI. /.
Tabmuus 7

['pannyHi yMOBH ISl BU3HAUYEHHS KaTeropii HeOe3MmeKH miAmprHeMCTBA.

Kareropist Hebe3nmeuHocTi
KHIT C33 (M)
HiAPHEMCTBA
1 >10° 1000 m
2 10*- 10° 500 m
3 10° - 10* 300 m
4 <10° 100 M

3anexuno Big KHII 3aiiicHIOIOTE 00K BUKHJIIB 3a0pyIHIOIOYUX PEYOBHUH B
atMochepy, 3ampoBaKYIOTh MEPIOAUYHICTE KOHTPOJIIO 33 BUKHUJAMU
MIANMPUEMCTB 1 BU3HAYAIOTh CaHiTapHO-3axMcHy 30HY (C33) Big mxepen
3a0pyIHEHb JI0 JKUTJIOBUX paloHIB. Y TakuX 30HAX PO3MIIIYIOTh
aJAMIHICTPaTUBHO-CIIY>KOOB1 MPUMILLIEHHS, CKJIAJ1, Fapaxi, 1ero TOLIO.

[IpuBoarMO po3paxyHKH [JIsi PIYHOTO BUKHUAY 1-TOT 3a0pyJIHIOIOYOi
PEYOBHHM 32 YMOBHU 8-TOJMHHOTO POOOYOTO JHS MIANPUEMCTBA MPOTATOM 365

JIHIB, 3aIIOBHIOEMO Ta0. 8

Ta6mmrs 8
Hasga, peu-au Mun | CO; SO,
[ JTK o, Mr/M° 0,15 5 0.5
Knac
‘ 3 4 3
HeOe3MeYHOCT]
Mi, T
Koncranra, a; 1.0 0.85 1.0

Po6uMo BHCHOBOK 11010 pO3MIpiB CaHITAPHOI 30HU, BUXOSYH 31 3HAYECHB

KHII.
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JTIOTATKHA

Joparok 1

Temmepatypa KonuenTparis 3a6pyanenns npu 20 °C, r/m’°
Ne /it IBuaKicTs pyxy rasis oo, M/c | liamerp ycri, M
BuKUIy, C

C02 SOZ ITun
1 250 20 0.50 0.30 1.20 0.045
) 200 20 0.30 0.40 1.25 0.034
3 175 15 0.40 0.50 1.34 0.021
4 220 12 0.30 0.20 1.18 0.011
. 310 18 0.75 0.15 0.95 0.012
6 280 22 0.80 0.25 1.79 0.017
; 290 23 0.70 0.27 1.78 0.018
8 330 19 0.70 0.26 1.63 0.019
9 315 14 0.50 0.29 1.54 0.068
195 12 0.55 0.11 1.29 0.075

10
" 280 16 0.60 0.12 1.99 0.089
1 265 17 0.70 0.15 2.01 0.093
270 21 0.80 0.18 4.31 0.039

13
255 23 0.90 0.27 3.60 0.041

14
5 195 16 0.40 0.33 2.74 0.054
16 180 22 0.70 0.31 2.18 0.032
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170 11 0.30 0.34 2.10 0.031
17
165 10 0.25 0.35 2.13 0.067
18
315 9 0.25 0.27 2.14 0.064
19
293 27 1.00 0.24 2.41 0.085
20
261 13 0.60 0.18 2.52 0.074
21
275 11 0.50 0.14 3.01 0.063
22
190 14 0.40 0.12 4.06 0.058
23
187 18 0.45 0.31 5.11 0.061
24
Jdonarok 2.
Ne 3/m D, M A F Wy, M/c H, m M, r/c AT, °C
1 0,5 160 1 13 20 1 15
2 0,6 160 1 15 20 1 20
3 0,7 160 1 20 20 1 100
4 0,8 160 1 20 20 1 100
5 1,0 180 1 15 20 2 80
6 1,2 180 2 40 20 2 130
7 1,4 180 2 40 20 2 160
8 18 180 2 40 20 2 160
9 2,0 160 2 40 20 3 230
10 2,5 160 1 20 20 3 130
11 3,0 160 1 20 20 3 160
12 3,5 200 1 40 20 3 230
13 4,0 200 1 40 20 4 300
14 4,2 200 1 40 20 4 130
15 4,8 200 1 40 20 4 160
16 5,0 200 1 40 20 4 230
17 0,5 200 2 15 50 2 40
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18 0,6 160 2 15 50 2 60
19 0,7 160 2 15 50 2 80
20 0,8 160 1 20 50 2 130
21 0,9 180 1 40 30 2 40
22 3,0 160 1 20 50 2 60
23 2,5 200 1 15 40 3 80
24 1,8 180 1 20 20 3 100
25 2,0 160 2 15 50 2 60
Jlonarok 3
Ne i/t D, m A F Wy, M/C H, m M, r/c
1 0.5 160 1 5 20 1
2 0.6 180 1 5 20 1
3 0.7 200 2 5 20 1
4 0.8 160 1 10 20 1
5 0.9 160 1 10 20 2
6 1.0 180 1 10 20 2
7 12 200 1 10 50 3
8 14 200 1 10 50 3
9 1.6 180 2 8 50 4
10 1.8 180 1 8 50 4
11 2.0 160 1 8 50 5
12 25 160 1 7 75 6
13 3.0 200 25 7 75 7
14 35 200 1 7 75 7
15 4.0 160 1 7 75 8
16 4.2 160 1 10 100 9
17 4.8 160 1 10 100 10
18 5.0 160 1 10 100 11
19 6.0 160 1 10 100 12
20 6.5 180 1 12 100 12
21 7.0 180 1 12 150 14
22 8.0 160 1 12 150 14
23 8.4 160 1 12 150 15
24 9.0 160 1 12 150 16
25 10.0 160 1 12 150 16
Jlonarok 4
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Koediuient Koeoimient
Ne BTATYBaHHS BTATYBaHHS Burpara
/I Bx mameea (sapea) TOBITPS TIO TIOBITPS TS TanBa, T/TO
tpakty K TOPIiHHSA O
1 Byrims (/1) 10.5 1.20 1.0
2 Byrims (/) 1.05 1.10 2.3
3 Byrimns () 1.00 1.05 2.4
4 Byrimns () 1.05 1.20 1.8
5 Ma3yT (MaJo CipuucTuii) 1.00 1.05 3.4
6 MasyT (BHCOKO CipUHCTHIA) 1.00 1.10 4.2
7 MasyT (BUCOKO cipyHCTHiN) 1.00 1.20 5.6
8 MazyT (Mano cipuucTHii) 1.00 1.10 4.1
9 a3 (namaBChKuii) 1.05 1.05 15.0°
10 a3 (mamaBchKmin) 1.00 1.10 17.0°
11 I'a3 (urebenmMHChKMiA) 1.05 1.05 16.0°
12 I'a3 (urebenMHChKMiA) 1.00 1.10 20.0°
13 T'a3 (cTaBpOMOIbCHKHIA) 1.05 1.05 21.0°
14 a3 (cTaBpoMoIbCHKHA) 1.00 111 10.0°
15 JoMeHHuii ra3 1.00 1.40 18.0°
16 KoxcoBuii ra3 1.00 1.05 12.0°
17 Byrimns (1) 1.05 1.10 1.9
18 Byrimns () 1.00 1.15 3.7
19 Ma3zyT (MaJo CipuUCTHiA) 1.00 1.20 41
20 MasyT (BUCOKO cipuncTHii) 1.00 1.20 31
21 a3 (ebenuHChKuiN) 1.00 1.15 22.0°
22 I'a3 (marraBChKHiA) 1.00 1.10 23.0°
23 T'a3 (CTaBPOMOIbCHKHIA) 1.00 1.20 19.5°
24 JlomeHHuMit ra3 1.00 1.40 15.6'
25 KoxcoBnii ra3 1.00 1.05 144

25




CIIMCOK JIITEPATYPU

1. Meroauka pacuera KOHIICHTpAIMH B aTMOC(EpHOM BO3TyXE BEIIECTB,
conmepxkammxcs B BeiOpocax mpeanpusatuii / OHJI-86. - JI.: I'mapomereounsnar,
1987. - 127 c.

2. YKkazaHHUs K pacueTy pacceuBaHUs B aTMOc(epe BpEIHBIX BEIIECTB,
cozepxkammxcs B Beiopocax npenanpusituii / CH 369-74. - M.: Tlapnam. u3-TBo,
2009.-85c.

3. MHCTpyKIMs O MOpPSIIKE pacCMOTPEHUS, COTIACOBAHUS U IKCIIEPTHU3BI
BO3/lyXOOXPAaHHBIX MEPONPHUATANA U BBIIAYM Ppa3pelIeHuid Ha BbIOPOC
3arpsI3HSIONIMX BEIIECTB B aTMocdepy MO MPOEKTHBIM perneHusM. - JL.:

I'mapomereonsnat, 1984. — 148 c.

26



