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OB OIIEHKE BbBIBPOCOB B ATMOC®EPY OT ®YHKIIMOHUPOBAHUA BYAYIIEI'O
IHEPMCKOI'O 300IIAPKA

Wznokena oleHka 3arps3HeHUs aTMOc(epHOro Bo3ayxa ot Oymymiero Ilepmckoro 3oomapka. OueHka
BEITIOJTHEHA ITyTEM TEOPETHYECKOro pacdéTa ¢ pSIOM [OMyIIeHHH Ha OCHOBE METOINUK pacdéra,
HOPMHUPOBaHUS M KOHTPOJISI BBIOPOCOB 3arps3HSIOIIMX BEHIECTB B atMocdepy. JlomymieHuss BBOASTCS B
CBSI3H C OTCYTCTBUEM CIICIIUATBHON METOJUKH OIICHKH BEIOPOCOB OT (DyHKIIMOHUPOBAHMSI 30011aPKOB.

KirroueBsie cioBa: atmocdepa, MOITHOCTh BRIOPOCOB, 300ITapK, pacueT PacCeHBaHMS.

Heyruxatomue criopsl o Mecte pazmenieHus Oymymiero [lepMckoro 30omapka BBI3BIBAIOT BOIIPOC O TOM,
KaKas MOLIHOCTb BBIJCTICHNUS 3arPSI3HSIOIIMX BEILECTB OKUAACTCA IpU (PYHKIIMOHUPOBAHUH 300I1apKa.

OneHka BBIOpOCOB B aTMoc(epy OT UCTOUHHKOB OyIyIIero 300MapKa BHIIOIHEHA aBTOPAMHU HACTOSILEH
CTaThU MyTEM TEOPETHUECKOI'O pacyeTa C PsAIOM JOMYIIEHUH, TaKk KaK TOYHbIE pacdyeThl MOXHO MPOBECTH
TOJILKO Ha OCHOBE T'OTOBOW MPOEKTHOHM NOKyMeHTaluu. TeXHHYeckoil MH(pOpMAallUu MO MPOEKTYy HOBOTO
300MapKa ¥ JOCTyIa K MPOEKTHOM JOKYMEHTAalHUU aBTOpbl HE UMeroT. [Ipesenranusa «llepmckuil 300mapk»,
Haxonsmascs Ha oO(QUIMAIbHOM caiite aaMuUHMCTpauuu ropona Ilepmu, mpu Bceil KpacuBocTH,
HEOOXOIMMOHN TeXHHYECKOH MH(GOpPMALMU AJIsl BBIIONHEHHS pacueToB He HeceT [1]. TloaToMy s omeHKH
BBIOPOCOB B aTMocdepy, CBA3aHHBIX C COACPKAHMEM >KMBOTHBIX 300MapKa, BBHIOpaHa METOJOJIOIHS,
OCHOBaHHas Ha IPUMEHEHHWH pacueTa IO JACHCTBYIOIMM METOJUKAM pacueTa, NPHUBEACHHBIM Ha
opummansHoM caiite OAO «HUU «Atmocdepa», 0 HCXOAHBIM JaHHBIM O BHAAX U KOJIMYECTBE 0COOECH
XKHUBOTHBIX [lepMcKoro 3oomapka, yka3aHHBIX Ha OQHUIMAIEHOM caiTe 300mapka [2], ¢ psaoM JomylnieHnH,
000CHOBaHNE KOTOPBIX MPUBEICHO JAJIee.

1.B nmepeune Meromuk, Ucmoyib3yeMbix B 2014 1. mis pacuera, HOPMUPOBAHUS M KOHTPOJIS BHIOPOCOB
3arpsI3HSIONIMX BEIIECTB B aTMOC(EpHBIH BO3AyX [3], crenuanbHas METOAMKA JJISl OICHKH BBIOPOCOB OT
(YHKIMOHUPOBAaHUS 300MapKoOB oOTCyTcTBYyeT. OpmHako B pasgen «Cenbckoe XO3SICTBO» BKIIIOUYEHBI
CJICAYIOIINE METOJMYECKHE JOKYMEHTHI [yl pacdyera BEIOPOCOB OT COAEPKaHHS KUBOTHBIX:

— Meroanyeckne peKOMEHIAIMK I10 TPOBECHUIO WHBEHTAPH3AIMM W HOPMHUPOBAHUIO BBIOPOCOB B
armocepy O mpexnpuATHi nTuLeBomueckoro HampapieHus. CII6., 1994 (i oumeHku BBIOPOCOB
3arpsI3HAIONINX BEIIECTB OT NThIehaObprK, BBEAEHHBIX B dKCIDTyartarmto 10 2000 r.) [3].

— BpemeHHbIE peKOMEHAIMK 110 pacueTy BHIOPOCOB 3arpsi3HSIONIMX BEHIECTB B aTMOCQEPHBIA BO3AYX OT
00BEKTOB KUBOTHOBOICTBA U ntuiieBoacTa. CII6., 2013[3].

— Mertonuka pacuéra BblIeNeHUH (BBIOPOCOB) 3arpsI3HAIOIIMX BELIECTB B aTMOC(EPY OT )KUBOTHOBOAYECKHX
KOMIUIEKCOB U 3BepodepM (10 BEIMUYMHAM YACIbHBIX IMOKaszaTesaed) (I OIEHKH BBIOPOCOB 3arps3HSIOIINX
BEIIIECTB OT dKMBOTHOBOTYECKHX KOMILJIEKCOB, BBEAEHHBIX B dKcInTyararmto 10 2002 r.) CI16. 1999 [4].

CpaBHUTENBHBIN aHATN3 YKa3aHHBIX TOKYMEHTOB I10Ka3ajl, YTO MEPBBIC /1Ba JOKYMEHTA MpeIHa3HAYCHBI
JUIl pacyeTra BBIOPOCOB OT JOCTATOYHO KPYIHBIX NTHULEBOAYECKHX W IKHUBOTHOBOJUECKUX XO3SHCTB,
HaIlEJICHHBIX Ha TPOMBIIUICHHOE B3palllMBaHUE M COJEp)KaHUE [OMAIHUX NTHII U KUBOTHBIX. Llenmb
COJIEpKaHUsI M BUABI KMBOTHBIX TaKUX XO3SMCTB OTIIMYAIOTCS OT NPOXKUBAIOIIMX BUAOB M, IVIABHOE, OT
npenHa3HadeHus: 3oomapka. lloaTomy mpuemsieMblM [Uid HacTosuield paOoThl SBIAETCS TMOCIETHUNA W3
HOPMATHBHBIX JIOKYMEHTOB [4], TaKk Kak OH TO3BOJIAECT ONPEACIIUTh MOIIHOCTH BEIOPOCOB OT COACPKAHUS
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KUBOTHBIX B 3aBUCMOCTH OT €AMHUYHON WJIM CyMMapHOH Macchl 0coOel 0JJHOTrO BHa KIMEHHO 3BepodepM,
T. €. OT )KUBOTHBIX, OTHOCSIIUXCS K IUKUM BHUIAM.

OnHako yzenbHbIE BBIOPOCHI OT COAEPXaHUS KMBOTHBIX Ha 3BepodepMax, YKa3aHHbIC B €IUHCTBCHHOM
MOCBALICHHONW TUKUM JKMBOTHBIM TaOs. 5.9 — «YcpeaHeHHbIE 3a ToJl BEIHMYUHBI YJENbHBIX BBIICICHHI
3arps3HSAIONMX BEIIECTB HEMOCPEACTBEHHO OT XMBOTHBIX (x10® r/c X 1 HeHTHep MBOi Macchl, KpoMme
MHUKPOOPTaHU3MOB), YCTAHOBJIEHHBIE Ul IIPOLIECCOB BBIPAIIMBAHMS M COAEP)KAHMA ITyIIHBIX 3BEpei B
KJIeTKax» [4], IpuBeneHb! A1l BECbMa OrPaHUUYEHHOI0 IIEPEUHs BUAOB )KUBOTHBIX: TPABOSIHBIX — KPOJIMKOB
W HYTPHIA; TUIOTOSIAHBIX — JIUCHL, COOOJIEH, HOPOK U MECIIOB.

IIpu 3TOM, COTNIACHO CHUCTEMAaTHYECKOMY CIIMCKY ITO3BOHOYHBIX JXMBOTHBIX [lepMckoro 3oomapka Ha
10.01.2014 1.[2], B 300mapke comepxutcs 222 Buma peid (Bcero 1402 ocobeit); omHa 0co0b, OTHOCSIIIASCS K
Buay ampubuii (Ykpamennas poratka — Ceratophrys ornate); 97 ocobeit 30 BunoB pentuiunii; 587 ocobeit
86 BuoB nrutr;, 349 ocobeit 63 BUIOB MIEKOIIUTAIOIINX.

CoBepIiIeHHO OYEBHIHO, 4YTO pPa3HOOOpa3ue >XMBOTHBIX llepMckoro 3oomapka U OTPaHUYEHHOCTD
uHdopmanmu B Tabn. 5.9 [4] BbI3BIBaIOT HEOOXOMMMOCTH BBECTH IepBoe jomyuieHue. Jlomymienue
3aKIII0YaeTCsl B TOM, 4YTO PacdeThl BBHIOPOCOB OT COJIEPKAaHUS BCEX BHIOB MIICKONMUTAIOIINX, H3-32
OTCYTCTBHS KOHKPETHBIX TaONWYHBIX 3HAUYEHHH MO KaxIoMy BHAY B [4], HE0OXOIMMO BBIIOJHATH IO
CPEIHMM PAaCUYECTHBIM 3HAYCHUSIM YACIbHBIX BHIOPOCOB OT COIEPKAHUS MIEKOMHUTAIOIINX B 3aBUCUMOCTH OT
BUJA MUTaHUS KUBOTHBIX — IUIOTOSIIHBIX WM TPABOSAHBIX, NMPHUBEJACHHBIX B Tabm. 5.9 [4]. Beibpocsl ot
XKHUBOTHBIX, KOTOPBIE, XOTS U OTHOCSTCSA K XUIIHUKAaM (IUIOTOSAHBIM), OMHAKO MUTAIOTCS HE TOJIBKO MSCOM,
HO W IPYrO¥ MHIIEH, JOHKHBI OBITh BBIACICHBI B OTICIBHYIO TPYIITY «BCESIHbIE», KOTOpas B Tabm. 5.9 [4]
OTCYTCTBYET. YIeNbHbIe BBIOPOCHI OT COJACP)KaHMS BCESIHBIX J>KUBOTHBIX PAacCUMTAHBl aBTOpaMH Kak
cpeaHue apupMeTHIEeCKUe 3HAYCHHS OT BEIOPOCOB MJIOTOSAHBIX U TpaBOAAHBIX. B rpadax 4, 9 u 10 taba. 1,
o0pa3oBaHHOIl Ha OCHOBe TaOu. 5.9 [4], mpuBeAeHBI pacueTHbIE 3HAYCHHS /IS BBHIYHCICHHS MOITHOCTH
BEIOpOCOB B arMocepy HENOCPeACTBEHHO OT COJACPKAHHS TPABOSIHBIX, IJIOTOSIHBIX M BCESIHBIX
XKHUBOTHBIX. TO €cTh pacueT BBIOpOCOB B arMocdepy MO CPEAHUM YIEeNbHBIM 3HAYEHUSM BBIOPOCOB OT
IUIOTOSIAHBIX U TPAaBOSAHBIX XKUBOTHBIX, @ TAKXKE MO PACUETHBIM YIEJIBHBIM IOKA3aTeJsIM, BBIYHCICHHBIM
JUIS1 BCESITHBIX )KMBOTHBIX, SIBJISIETCS IEPBBIM JOITYLICHUEM.

2. Tak xak B [4] He mMpHBEICHBI yAENbHBIE BBIOPOCHI OT COJEPXKAaHUS PENTHINH, TO BBEJCHO BTOPOE
nonyuieHue. Y3-3a OTHOCUTENbHO HEOOIBIIOrO KOJUYECTBA BUAOB U 0CO0EH penTHiINi OyaeM CUuTaTh, ITO
BBIOPOCHI HETOCPEACTBEHHO OT COACP)KAaHUs PENTWIMH He TNpeBbICAT 2% OT 3HAa4YeHUH BBIOPOCOB
MiIekonuTaromux. [Ipu 5TOM OCHOBHOI cOCTaB 3arps3HSIONIMX BEIIECTB OCTaHETCsl 0e3 M3MEHEHHUs] KpoMme
BEIIEeCTBa MBUIb MEXOBas (LIEPCTSHAs, ITyXOBas), OJ] KOTOPbIM OyZeM MOHUMATh BBIOPOCHI OPOTOBEBIIMX
YaCTUYEK KOKHU, MAaHUUPS U T.II., KOTOPBIE BBLACISIIOTCS IIPH COIEPKAHUN PENTUINH.

3.Tak Kak comepkaHue pbIO BBIOpOCAMH, MPAKTHUECKH, HE CONPOBOXKIAETCS (BHIOPOCHI BO3MOXHBI OT
THHEHUsI OTXOJOB TPH YHCTKE aKBAPUYMOB U OT JIOKAIBHOW OYHCTKH M CAHAI[MH CTOKOB, — KOHKPETHOH
nHOpMaLMe aBTOPBI HE PACIIONaraioT), TO IPH HACTOSIINX pacyeTax 3arps3HeHHs aTMOC(HEpHOro BO3LyXa
BBIOPOCHI OT COZlEpXKaHUs PhIO HE YUUTBHIBAIOTCS, YTO SIBISIETCS TPETHUM JIOMYILICHUEM.

4. Kak yka3zaHo B pazzaene 5.4. 3sepodepMbl B [4]: «OCHOBHBIMUA MCTOYHUKAMU 3arpsi3HEHUS aTMOCHEPhI
Ha 3Bepodepmax SIBISIOTCS [eX 110 MPUTOTOBIECHHIO KOPMOB U 3KCKpeMeHThl. OpHEHTHPOBOYHBIC TAHHBIE 10
BEJIMYMHAM YJENbHBIX BBIIEJICHUH 3arps3HSIOIMX BELIECTB HEMOCPEACTBEHHO OT MYIIHBIX 3Bepei
npeacTaBieHbl B Tabn. 5.9 Hacrosmeld MeTOAWKU. BenmuuuHBl yJeNbHBIX BBIICICHUH 3arps3HSIONINX
aTMoc(epy BEIIeCTB OT MOYHM, IKCKPEMEHTOB, HaBo3a, roMera B 10-200 pa3 MOTYT MpEBBIMIATh BEJIMYHUHBI
VAENBbHBIX BBIJCIECHUA COOTBETCTBYIOUIMX 3arpsi3HSIOIIMX BELIECTB, BBIICIAIOMIMXCS B aTMocdepy
HETNOCPEACTBEHHO OT IyLIHBIX 3Beped, W YTOUYHSAIOTCS HMHCTPYMEHTaJbHbIMU 3amepamu. [lng pacuera
BBIJICJICHUI OT 1IeXa 0 MPUTOTOBJIEHUIO KOPMOB CIIEIyeT PYKOBOJCTBOBATHCS [5]».

Crnenyer oTMeTHUTh, 4YTO B [5] pacyeT MOIIHOCTH BBIOPOCOB MPOBOAMTCS HEMOCPEICTBEHHO OT
KOHKPETHOT'O YCTaHOBJIEHHOTO 00OpPYIOBaHUS, MPOLECCOB, CHIPhS, TEXHUYECKUMH CBEIACHUSAMH O KOTOPBIX
aBTOPBHI HE PacIoJIararoT, MIO3TOMY TIPU BBITOJHEHUH PACUYETOB MOIIHOCTH BBHIOPOCOB M MPH BBHIIOJTHEHUH
pacueToB paccerBaHHUs BBIOPOCHI OT IieXa 10 MPHUTOTOBJICHUIO IMHUINM HE YYTCHBI, OJHAKO MpPU aHalln3e
pe3yIbTaTOB PacyeToB paccerBaHus (akT HEydeTa IieXa MPHUTOTOBJICHUS KOPMOB PACCMOTPEH OTENBHO.
OTO0 4eTBepTOE AOIyIIECHHE.

5. VTouHHTH BBIOpOCHI OT emE HE IOCTPOSHHOTO 300MapKa HATypHBIMH 3aMepaMH, Kak 3TO
pexoMeHnnayercs B [4], HeBO3MOKHO. [Ipr 3TOM OCHOBHOH MPHUHIMIT HOPMUPOBAHHSA M OLIEHKHA HETaTUBHOI'O
BO3JCUCTBHS 3aKIIOYaeTCs B TOM, YTO CIEAyeT paccMaTpuBaTh HaMXYALIMH BapuHaHT — HaboJiblIee
BO3MOXKHOE 3HaUCHHE MOIIHOCTH BBIOPOCOB M MX HauXyjllee paccemBanue B atMmocdepe. [ToaTomy BBesieHO
[TOE JIONMYLIEHWE, KOTOPOE COCTOMT B TOM, YTO BBIJEICHHE 3arps3HsIOMIMX BEUIECTB OT MOYH,
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9KCKPEMEHTOB, HaBO3a, IOMETa B HACTOSIIECH padoTe pacCUNTaHO IyTeM YMHOKEHHS 3HAYCHUH MOIIHOCTH
BBIOpPOCA HEMOCPEICTBEHHO OT COJEPIKaHMs JKUBOTHBIX Ha Kod(dduiineHT 200, Kak 3T0 yKa3aHo B [4].

Pacuer MoImHOCTH BBIIETICHUS 3arPSI3HSIOIINX BELIECTB OT COACPIKaHMS )KUBOTHBIX 300I1apKa BBIOJIHEH
o popmyne u3 [4]: _ _

Mn' = Vn*N*q, r/c, Q)
Mn' = K*Yn*n*q, 1/rox, )
rae M — MOIIHOCTD BBIIENCHHUS 3arPSI3HSIOILETO BELIECTRA;

N — ycnoBHOe 0003HaYEHKE IPYIIIBI JKUBOTHBIX OJJHOTO BUJIA, coziepkaluxcs B IlepMckoM 300mapke;

V' — yenbHbIi BEIOPOC i-T0 3arps3HSAIONIETO BENIECTBRA;

N — KoJIM4ecTBO )XKMBOTHBIX BUJA N, coAepkamuxcs B Ilepmckom 300mapke;

g — cpedHsis Macca >KUBOTHOTO BHJA N, 11,

K — xoaddunuenT nepecuera ceKyHAHBIX BLIOPOCOB, T/TOJI.

3nauenue Y' Ipu pacuerax BHIOMpanoch u3 Tadid. 1, B OCHOBY KOTOpOH nerna Tabn. 5.9 [4], 3HaueHue q
JUIL KaXZOTO0 BHIAA MIICKONUTAOIINX, PENTHINA W NTHL, coiepkammxcs B IlepMckoM 300mapke,
BBIOMpanoch Mo nHpopmanuu u3 cetu MutepHeT. IlepeueHs BUIOB )KUBOTHBIX U UX KOJTUYECTBO OBLITH B3SITHI
¢ o¢ummaneHOrO caiita Ilepmckoro 3oomapka [2]. Jlms pacdera MOITHOCTH BBIICTICHUS 3arpsi3HIIOMIAX
BEIIECTB B aTMoc(epy OT COAEp)KaHMs PENTHINN W NTULl ObUTM COCTABJICHBI U 3aIIOJHEHBI IBE PacUeTHBIC
TaOJIMIIBI, CONIEPIKAIME CIeAyIInue Tpadbl: HAUMEHOBAHWE BUJAA, KOJIMYECTBO OCOOCH, CpEIHMIA Bec
eAVHUIBI, o0muil Bec. /[ MileKonmuMTarommx B pacueTHylo Tabmmiy Obputa mobaBieHa rpada «Bug
nuTaHus». PacueTsl 3HaueHWH CyMMapHOrO TOJOBOTO M MAaKCUMAalbHOTO CEKYHAHOTO BBIACICHUS
3arpsI3HSIONIMX BEIIECTB BBIMIOJHEHBl C YYETOM BHAA MUTAHMS MIEKonuTaromux. s ompeneneHus
BBIJICJICHHSI 3arpS3HSIONINX BEIIECTB OT MOYH, IKCKPEMEHTOB, HaBO3a MpuMeHeH pasaen 5.4 u3 [4] (cm.
JonyuieHue 5). 3HaueHus1 pacCUMTaHbl yTEM YBEIWYCHHUS 3HAUCHUN BBIACICHUS OT COJEPXKAaHUS )KUBOTHBIX
B 200 pa3. Jlamee 3HaueHUs BBLAEICHUM OT COAEPXKAHUS *KUBOTHBIX M OT MOYH, S9KCKPEMEHTOB M HaBO3a
CyMMHpOBAaJHCh (cM. Tadi. 2 u 3).

Ji1st MoAenMpOoBaHUs 3arps3HEHHUS aTMOC(EPHOT0 BO3AyXa TEPPUTOPHS 300I1apKa HHTEPIIPETUPOBAHA KaK
IUIOMIaTHOW UCTOYHHK BBIOpoca pasmepom 500 M X 300 m (Hamboiee «HArpyXeHHAsD TEPPUTOPHUS C TOUKH
3peHHsl BBIOPOCOB B aTMocdepy), ¢ MOIIHOCTBIO BBIOpOCA, PABHOW CyMME BBIIEICHUS OT COJEpIKaHUS
XKHUBOTHBIX, IIJTFOC BBIJEIICHUS OT MOYH, S3KCKPEMEHTOB U HaBO3a, a TAK)Ke OT aBTOCTOSHKU Ha 20 JIETKOBBIX
MAallliH ¢ MaKCHUMAJIbHBIM YaCOBBIM BBI€3JIOM IISITH aBTOMOOMJIEH NPU OTCYTCTBUM OJHOBPEMEHHOCTH HMX
BhIE3/1a.

Pacuer pacceuBanus BbIOpOCOB B arMmocepe BBIIOJIHEH Oe3 ydera ¢oHa wH3-3a CHEUPUKA
3arpsI3HSIONINX BellecTB. PacueTHas momanka Juis pacueTa paccenBaHus BeiOpana pazmepom 2500 mX2500
M C T€M, YTOObl MMETb BO3MOKHOCTH B3SITh PAacUETHBIE TOYKHM Ha I'PAaHUIE PEKOMEHIYEMOW CaHHUTapHO-
3amuTHOM 30HBI (C33) — 300 M (kak s 3Bepodepm [7]) OT KpaeB IJIOHIAJHOTO UCTOYHUKA — TEPPUTOPHUU
300I1apKa.

PesynpTathl pacuera pacceuBaHMs OKa3aIH CICAYIOLIEE.

Kak BumHO W3 Tabn. 4, MOJECIUPYIOTCS MPEBBIIICHHS TUTHEHHYECKHX HOPMATHBOB MO BELIECTBAM:
rekcanoBas kucinora (kucinoTta kamponoBas) (1,53 IIJIK), aumerwnamun (2,31 ITAK), meute mexoBas
(mepcrsanas, myxosas) (7,11 [11K).

B Tabun. 5 npuBesieH nepeveHb 3arpsA3HSIONIAX BEIIECTB, JUISI KOTOPBIX pacdeT PacCeHBaHUs OKa3aJics He

1enecoo0pa3HeIM MPU KpUTepuH 1iesecoodpasHoctu pacuera E3=0,1.
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Tab6muma 1

Pacuer CpeaHuX 3HAYEeHMH YCPECAHCHHBIX 3a I'0A YACJbHbIX BblJIeJIeHu i 3arpsasHAIOIIUX BEHIECTB HEINMOCPEACTBCHHO OT KUBOTHBIX B 3AaBUCHMOCTH OT

Tina mutanns (x10° r/c x 1 LIEHTHEeP KUBOIl Macchl)

3acpazusiowee eewecmeo Hcmounuxu svidenenus 3a2pa3HAIOWUX 6ewecms
Tpasosionvie Inomosonvie Bceaouwvie**
Kpoauku* Hympuu* Cpeonee aucuyl* cobonu™ Hopku* necyur* Cpeonee Cpeonee
3HaueHue** 3Hauenue** 3Hauenue**
Mukpoopranu3mMs (KIeTok/c Ha 1 1.K.M 68,0 65,0 66,5 82,0 78,0 85,0 70,0 78,750 72,625
¢ mepecdeToM 110 [7] Ha r/c u 1/To7 )
Ammuak 17,0 15,0 16,0 21,0 19,0 16,0 17,0 18,250 17,125
CepoBogopo 0,7 0,6 0,7 3,2 3,0 2,8 2,9 2,975 1,813
deHon 0,070 0,060 0,065 0,3 0,350 0,280 0,260 0,298 0,181
AJpaeru IpornrOHOBbIH 0,7 0,8 0,8 2,7 2,5 2,2 2,3 2,425 1,588
KanponoBas kuciora 13,0 12,0 12,5 3,1 3,0 2,6 2,7 2,850 7,675
MeTuaMepKamnTan 0,07 0,06 0,07 0,35 0,50 0,28 0,40 0,383 0,224
Jumernicynb hua 0,27 0,30 0,29 1,40 1,42 1,12 1,60 1,385 0,835
JumeTnnaMuH 5,30 5,40 5,35 8,70 8,50 8,00 8,20 8,350 6,850
ITeuie MexoBast (LIepcsiHAsl, MyXOBas, 120,0 90,0 105,0 145,0 135,0 150,0 140,0 142,500 123,750
KOYXH M T.I1.)
[Mpumeuanue: * — 3HaueHus B rpade B3AThI U3 Tabu. 5.9 [4];** — pacueTHbIe 3HaYCHUS (BBIACICHBI IIPUPTOM)
Tabauna 2
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PacyeTHble CYMMAapHbI€ BbIACJICHUS OT COACPKAHUA KUBOTHBIX B HepMCKOM 300MapKe, BBIYUCJICHHbIC HCX0AH U3 cpezmeifl MacCChbl )KUBOTHOI'O U
KOJIHYeCTBA 0co0ei Ka>K101r0o Bujaa

3acpaznaowee seuwgecmso CymmapHoe svioeneHue om CymmapHoe gvloeneHue om CymmapHoe gvloeneHue om CymmapHoe Cymmapnoe
COOEPIAHCAHUST MACKONUMAIOUUX cooepoicanusi am@uouil u cooeparcanust nmuy MAKCUMATbHOE 200080¢
penmunuil CeKyHOHoe evloenenue om
ebloeseHUe om coOeporcanus
CcO0epIHCansL 6cex U006
6cex 8U008 JICUBOMHDIX,
IHCUBOMHDBIX, 2/C m/200
2/c m/200 2/c m/200 2/c m/200
Mukpoopranu3mMsl (KJIETOK/C 0,000000 1,68E-07 | 1,0653E-10 3,35945E-09 2,79874E-10 8,82611E-09 0,000000 0,0000002
Ha | mJK.M) C HepecueToM
no [7] Ha r/c u T/TO
AMMHaK 0,001577 0,0497289 | 3,1538E-05 0,000994578 3,19856E-05 0,001008698 0,001640 0,0517322
CepoBoopon 0,000144 0,0045477 | 2,8841E-06 9,09536E-05 8,79604E-06 0,000277392 0,000156 0,0049160
Denon 0,000014 0,0004548 | 2,8841E-07 9,09536E-06 7,9964E-07 2,52174E-05 0,000016 0,0004891
ATbJIETH]L TIPOTIHOHOBBIH 0,000130 0,0041071 | 2,6047E-06 8,21412E-05 4,39802E-06 0,000138696 0,000137 0,0043279
Kanponosas kuciora 0,000823 0,0259421 | 1,6452E-05 0,000518842 4,99775E-06 0,000157609 0,000844 0,0266185
Merunmepkanran 0,000017 0,000551 | 3,4941E-07 1,1019E-05 7,9964E-07 2,52174E-05 0,000019 0,0005872
Humeruncyns Gun 0,000066 0,0020852 | 1,3224E-06 4,17032E-05 7,59658E-06 0,000239566 0,000075 0,0023664
HMumerunamus 0,000608 0,0191715 | 1,2158E-05 0,000383429 1,75921E-05 0,000554784 0,000638 0,0201097
ITeute MexoBast (mepcsiHasi, 0,011164 0,3520713 | 0,00022328 0,007041425 0,000359838 0,011347851 0,011747 0,3704605
MyXOBast, KOXH U T.II. )
Bcero: 0,4816077
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PacuerHble 3HAYEHHS BbIJIEJIEHUA SarpASHAIONINX BeIIECCTB B aTMocq)epy

Tabiuua 3

Cymmapnoe Buibpocer om mouu, Cymmapnvie 6b16pocol om
sblOenenue om 9KCKPEMEHMO8, HABO3A COOEPIAHCAHUSL HCUBOMHBIX, d
CO0ePIACAHUSL BCEX (veenuuenue 6 200 pas) makdice om Mouu,
3azpasnsiowsee eeuecmso 6UO08 JICUBOTNHBIX IKCKPEMEHNO8 U HABO3A
(veenuuenue 8 200 pa3s)
e/c m/200 e/c m/200 e/e m/200
Muxkpoopranusmsl  (kiaerox/c Ha 1 | 0,000 0,000 0,000 0,000 0,000 0,000
II.JK.M) C TiepecdeToM 1o [7] Ha T/c u
T/TOJ
AMMHAK 0,002 0,052 0,328 10,346 0,330 10,398
Ceposoziopon 0,000 0,005 0,031 0,983 0,031 0,988
Deron 0,000 0,000 0,003 0,098 0,003 0,098
AJBJICTH TPOITHOHOBBIH 0,000 0,004 0,027 0,866 0,028 0,870
Kanponosas xuciora 0,001 0,027 0,169 5,324 0,170 5,350
Merunmepranran 0,000 0,001 0,004 0,117 0,004 0,118
Anmernicyin Gun 0,000 0,002 0,015 0,473 0,015 0,476
JlumeTnnamus 0,001 0,020 0,128 4,022 0,128 4,042
[Teu1h MexoBasi (IIepcsiHasi, MyXoBas, 0,012 0,370 2,349 74,092 2,361 74,463
KOJKH U T.I1.)
Hroro: 0,015 0,482 3,054 96,322 3,070 96,803
Tao6muma 4
PeSyJ'IBTaTbI pacueTra pacCeuBaHusl BblﬁpOCOB 0T 300MmapkKa
Ne Koo 3aepasusiowee geuecmeo, epynna cymmayuu Maxcumanvrnas
KOHYeHmpayus Ha
epanuye C33 oonu
K
1 | 0301 Asora muokeun (Aszor (IV) okcun) 0,0066
2 0303 AmMuak 0,15
3 0333 Juruapocynsdun (CepoBoaopo) 0,35
4 0337 Yruepoa okcu 0,008
5 1071 I'uapokcubenson (denor) 0,03
6 1314 [Iponanans 0,25
7 1531 I'excanoBas kuciota (Kucinora kampoHoBas) 1,53
8 1707 Jumernn cynpdun 0,02
9 1715 MeTtarTnon (MeTniMepKanTaH) 0,34
10 | 1819 JAumerunamux 2,31
11 | 2920 [Te11p MexoBast (1epcTsiHasl, MyXoBast) 7,11
12 | 6003 AMMUaK, cepoBOIOPO]] 0,50
13 | 6010 A30Ta TUOKCH, CepBI AUOKCHUJI, YTIIepoa OKCuI, (eHOT 0,04
14 | 6038 Cepbl tuokcH 1 (heHOT 0,03
15 | 6043 Cepbl TMOKCH]I U CEPOBOJIOPOJL 0,35
16 | 6204 A30Ta IMOKCH]I, CEPBl JUOKCH L 0,0044
17 | 9003 Muxkpooprasusmsl 0,02
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Tabnuna 5
BemrecTBa, pacuer paccenBaHusl sl KOTOPBIX He I1eJiec000pa3eH
Koo Bewecmso Cymma Cm/IIJ[IK
0304lA30T (1) okcua (A3oTta okcu) 0,0198655
0328Yrnepon (Caxa) 0,0308035
0330Cepa muokcuy (AHTUAPUI CCPHUCTHIN) 0,0169070
0415Cwmechk yriesomopo o mpeaensubix C1-C5 0,0000467
2704ben3un (HedTsIHOH, MaJIOCEPHUCTBHIH) (B IepecyeTe Ha yriiepon) 0,0268197
2732Kepocun 0,0322929

Kak mokazanm pacyer pacceMBaHUWs, IO 3arps3HSIIOIIMM BEIIECTBAM T'€KCaHOBas KHCJIOTa (KUCIOTa
KalpoOHOBasi), JTUMETWJIAMHH, TbUIb MeXOBas (IIepCTsHAs, IIyXOBas) MOJCIHUPYIOTCS IPEBBIIICHUS
TUTUCHUMIECKUX HOPMAaTHBOB KadecTBa aTMOC(EpPHOro BO3JyXa Ha TPAHUIE CAHWUTAPHO-3AIMUTHOW 30HHBI,
CJIeIOBATEIbHO, TPU (YHKIIMOHUPOBAHMM 300TMapKa OHU BO3MOXHBI. ClieyeT HallOMHHUTh, YTO, BBITIOJHSIS
pacdeT MOIIHOCTH BBIOPOCOB, MBI, HW3-32 OTCYTCTBUS KOHKPETHBIX CBEICHHMN 00 O0O0OpYJOBaHUM H
TEXHOJIOTHSIX, HE YWIH BBIOPOCHI OT MPHUIOTOBJICHHS KOPMOB M, BO3MOXHO, KaKHe-THOO emié OOBEKTHl W
TEXHOJIOTHH, KOHKPETHBIC CBEJICHHSI O KOTOPBIX TAKKE OTCYTCTBYIOT, HO KOTOPBIC, BO3MOXHO, OYJAyT UMETh
MECTO Ha TEPPUTOPHUH 300mapKa. [103ToMy BBIOPOCHI OT HUX CJIEAYET CUUTATh JOMOJHUTECIBHBIM «OOHYCOMY,
Crnenyer uMeTh B BUJY, YTO 3amax OT 300MapKa MPU COOTBETCTBYIOIIMX HAIMPABICHUSAX U CUIIC BETpa, BCE-
TaKd MOXKET Pa3HOCUTHCS M ONIYIIATHCS TOBOJBHO JTAICKO, TAK KaK BEIISCTBO METAHTHON (METHIIMEPKAIITaH)
(0,34 TIJIK na rpanuie C33) o6yagaeT OYCHb CHIBHBIM M HEMPUATHBIM 3alaxOM, MO3TOMY W OTHOCHUTCS K
YKUCIy OJIOPAHTOB JIJIsl MPUPOTHOTO Ta3a. B cBs3u ¢ 3TUM npu (YHKIIMOHUPOBAHUM 300IapKa HEOOXO0IUMO
NPaBWIBHO 00pamarkcs €O CHelU(PHUYSCKUMU OTXOJAMH: OKCKPEMEHTaMH, HABO30M, 3arpsA3HEHHOM
MOJICTHUIIKON B KJIETKaX M BoJbepax. [Ipw 3TOM clieayeT ydecTh, YTO B OJU30CTH OT IUIAHUPYEMOTI'O MeECTa
pacrnojioxkenus Oyaymiero 3oomapka B UepHseBckoM Jiecy [1] yKe OIIymIAIOTCS  HENPUSTHBIC
KaHAJIM3a[MOHHbBIC 3amaxH, WCTOYHHKH KOTOPHIX HEOOXOMUMO BBISBUThH, OOCIENOBATH M YYECTh IPH
OKOHYATEIILHOM BBHIOOPE MECTa PACIIONONKECHHUS 300MapKa.

B Hacrosiiel craThe Mbl HE PacCMOTPEIIM BBIOPOCHI OT pabOThl TEXHUKH MPH CTPOMTEIBCTBE 300IapKa,
4yTO, 0€3yCcIOBHO, TpeOyeTcs Yy4YecThb NpU pa3pabOTKe TMPOEKTHOH mokyMmMeHTanuu. CTpPOUTEIhCTBO
COBPEMEHHOTO  300MapKa  MOpEANoJiaracT  Hajuyve  OOJBIIOrO  KOJMYECTBA  KOMMYHUKAIMH  —
JJIEKTPOCHAOKEHUS, TEIUIOCHAOXKEHHS, XOJIOJHOI'O W TOpSYero BOJAOCHAOXEHMsS, KaHAIM3AUUA M,
COOTBETCTBCHHO, COOPYXKEHMS JUII KOMMYHHUKAI[MH BHYTPHUIUIOIIAOYHBIX ceTed. [l CTpOMTENbHBIX U
TPaHIICHHBIX Pa0OT (MeTomaMy TPOKOJA WM TYHHEILHOW MPOXOAKH COOPYKEHHE BHYTPHILIONIAOYHBIX
ceTeil 0OBIYHO HE BBIMOJIHACTCS, @ B CJIy4ae BBITOJIHEHUS CTAHOBHUTCS «30JI0THIMY») HEOOXOJIUMO PACUUCTHUTh
CTPOHUTEIILHYIO IIOMIANKY OT JEPEBbEB U KYCTOB U OCYIIECTBUTH IUIAHUPOBKY OOJIBIICH YacTH TEPPUTOPHH.
ITosTOMY BBIOPOCHI OT PAOOTHI CTPOUTENBHOM TEXHUKH M TPAHCIIOPTA, & TAKXKE MbUICHHE OyIyT UMETh MECTO
BECh MEPHOJ CTPOUTENILCTBA 300MapKa BIUIOTh IO 3aBEPIICHUsS OJAroyCTPONCTBAa TEPPUTOPHUH U TMOABE3/A K
3001T1apKy.
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ABOUT AN ASSESSMENT OF EMISSIONS IN THE ATMOSPHERE FROM FUTURE PERM
Z00

Presented assessment of air pollution on the future of Perm Zoo. Assessment made by the theoretical
calculation with a number of assumptions based on the methods of calculation, regulation and control of
emissions of pollutants into the atmosphere. Assumptions are introduced in the absence of special methods for
estimating emissions from the operation of zoos.
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MEJIUKO-9KOI'EOXUMHNYECKAS OHEHKA AHTPOIIOI'EHHOI'O UBMEHEHUS
PABHUHHBIX JAHAIIA®TOB CEBEPO-BOCTOYHOT' O CKJIOHA BOJIBIIOT'O KABKA3A B
IPEJEJAX ABEPBAWI)KAHCKOM PECITYBJIUKU (HA IPUMEPE CAMYP-IUBUUNHCKOM

HU3MEHHOCTHN)

Wzyuenne BiausAHUS NaHAMIA(THO-3KOI€OXUMHUYECKHX YCJIOBHH Ha OKPYXKAIOLIYI0 Cpeay M COCTOSHUE
3/I0POBbS YEJIOBEKA MPECTABISIET OOJIBIION HAYYHO-TEOPETUUECKUI U TIPAKTHYECKHIA HHTEPEC.

B cratbe mpuBeneHbl pe3yJbTaThl MCCIENOBAaHUN AHTPOIIOIE€HHOTO BO3JEHCTBHUS Ha NPUPOJHYIO Cpedy
Camyp-/luBrnunHCKOW HU3MEHHOCTH. OmnpenereHa KOppeNsATHUBHAs CBA3b MEXAY KOHIICHTpaluen psna
XMUMUYECKUX DJIEMEHTOB C ONpE/IEIeHHBIMI OONE3HIMH YelIOBeKa M HAa OCHOBAHMH 3TOTO COCTABJIEHA MEAMKO-
OKOT'COXUMHUYCCKas HaHJIHIa(i)THaSI KapTocxe€éma, Ha KOTOpOI\/'I OTpPa’XCHbI HauOoJee XapaKTEPHBIC U3 HUX, a TAKKE
CTEllEHb PACIPOCTPaHEHUs] 3a00JEBaHWH, CBA3aHHBIX C AHOMAIBbHOM KOHLEHTpAalMeHd MHKPOIJIEMEHTOB B
pasnnusbx Janamagdrax Camyp-nBHUMHCKONW HU3MEHHOCTH.

KiroueBbie cioBa: TEOXUMHYECKHE YCIOBUS JIaHAMIA(TOB, SKOT€OXMMHYECKass OOCTAHOBKA, aKTUBHbBIC
MakpoO- U MUKPOIJIEMCHTBI, KOPPEIATUBHASA CBA3b, 60H€3HI/I, AHOMAJIBHBIC KOHICHTpAauu MUKPOIJIEMCHTOB.
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