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1 JIabopaTtopnasi padora Ne 1. YnpaB/jieHue ypoBHeM 3arpsi3HCHHS
BOJIbI B peKe

eab paGoTbl: BEIOOP ONTHUMAIBHBIX MMapaMeTPOB (PYHKITMOHUPOBAHUS TPH-
POJHO-XO3SIMCTBEHHOW CUCTEMBI, COUETAIOLIUX MOJyYeHUE MPUOBLIN OT BEJEHUS XO-
3SIUCTBEHHOM  JIESITEIBHOCTH UM COOJIIOJICHUST HOPMATHUBOB KAayecTBa  OKPY-
YKAIOLLIEN CpEeIbl.

1.1 Teopemuueckas yacmo

[Iporpamma «Manass peka» wmoaenupyeT GyHKIUOHUPOBAHUE MPUPOTHO-
X03STUCTBEHHOM cucTeMbl. Llenb mporpamMMel — mosiydeHUE MaKCUMAJIbHON TPHOBLTH
OoT (DYHKIIMOHUPOBAHUS TIPEANPUATHSA, (PEPMBI U BBIPAIIMBAHUS CEITbCKOXO03MCTBEH-
HOUM mpoxykiuu. MToroBas mpuObLIb MpeEACcTaBiIseT COOO0W pa3HUIy MEXKIY MOIy-
YEHHBIMU JOXOJAMU OT OCYIIECTBIICHHS XO3SIMCTBEHHOU JIEITEIIbHOCTH U 3aTpaTaMu
Ha TIPUPOJIOOXPAHHBIE MEPONPUSITHS, a TAKXKE yillepOa, BEIUYMHA KOTOPOro OIpese-
JSIeTCSl YPOBHEM 3arpsi3HEHUs1 BOAbI B peke. Takum 00pa3om, OCHOBHAs 3ajaya — I0-
Jy4YeHUE MaKCUMaJIbHOU MPUOBLIN 0€3 3arpsi3HEHUS PEKU.

Onucanue 3J1eMEHTOB NIPUPOTHO-X03SIIICTBEHHOM CHCTEMBI.

Yuacmoxk pexu nnunoi 8640 m, mupunoit 10 M, riryOuHo 3 M, cpeiHel CKopo-
CTBIO T€UeHUs 6 M/C.

IIpomvluinennoe npedonpuamue, pacroaoKeHHOE Ha Oepery peKu Ha pacCTOSIHUU
1800 m oT Havayia yyacTka, 3arpsi3HSIONIEE BOAY PEKH CTOKAMH, COJIEPHKAUUMHU Op-
ranndeckoe 3arpsizusroniee BemiecTBo (mo bIIKs — buonocuueckoe nompebnenue xuc-
nopooa). KonuuecTBO CTOYHBIX BOJI 3aBUCUT OT MHTECHCUBHOCTH paOOThI MpEpHs-
TUsI, KOTOpas MOKeT u3MeHsaThes ot 0 mo 150 yen. en. mpoaykuuu B cyTku. [Ipous-
BOZCTBO €JMHULLI NpoAyKiuu gaet 0,1 M> CTOKOB ¢ KOHIIEHTPAIMER OpPraHuIecKoro
3arpsizHsironiero Bemiectsa mo bITKs 2000 mr/m.

Kueomnosoodueckuil komniekc, paclioOKEHHBIM Ha Oepery peku Ha paccrosi-
Huu 5400 M OT Havasla y4acTka, HA KOTOPOM MOXHO BbIpalllMBaTh CBUHEHN (KOoJuye-
ctBo oT 0 10 2000 rosioB) wiu KpynHbii poratsiii ckoT (0T 0 10 1000). Ha sxuBoTHO-
BOJYECKOM KOMIUIEKCE B CYTKHM Ha CBUHBIO 00pa3yetrcs 4,5 1 HAaBO3HOM XKUKHU C
BIIKs — 6000 mr/n, Ha kopoBy 14 1 ¢ BIIKs — 8000 mr/i.

CenbckoxosaiicmeerHvle y200bs, HA KOTOPHIX MOXKHO BBIpAIIUBATh MIICHUILY,
POXb, TUMEHB, KYKYpY3y, KapTodens. /s moBbIIeHUsT yPOKaHHOCTH €CTh BO3MOXK-
HOCTh BHECEHHS a30THBIX, KAIUUHBIX, POCHOPHBIX, OPraHMUECKUX yA0O0pEeHUH, n3-
BECTKOBAHHE MOYBBI, MPUMEHEHHUS SIOXUMHUKATOB: MeTaoca — st 60psOBI ¢ Bpea-
HBIMH HAaCEKOMBIMHU (MHCEKTHIINI), IMHe0a — sl O0phOBI ¢ OOJIC3HAMH pPaCTCHUI
(ynrunmn), arpasuna — st 60pb0bI ¢ copHsikamu (Tepourun). [Ipu ncnonp3oBaHun
SIOXUMUKATOB U YA0OpEHU HEOOXOANUMO YUUTHIBATD:

— JIOK/ICBbIE U MAaBOAKOBBIE CTOKU OyAyT 3arpsi3HITh BOJYy PEKH TEM CHIIbHEE,
4yeM 0O0JIbIlIe BHECEHO YA0OPEHUN U SI10XUMUKATOB;

— HAKOIUUIEHUE BEUIECTB, HEYCBOCHHBIX PACTEHUSMH, B TIOUBE BIIUSIET HA BEJU-
YUHY 3arpsi3HEHUS PEKH;



— CYIIIECTBEHHOE BIIMSIHUE Ha KQYECTBO BOJIbI OKA3bIBAIOT JOHHBIE OCAXKICHHS.

JKunoti nocenok 3abupaeT BOJy PeKH JJisg cBouX HYk1. Eciu Bosa B peke He J0-
CTaTOYHO YHCTAasl, TO 3aTPAYMBAIOTCS CPEACTBA HA €€ OYUCTKY. B Mozenn ycrtaHoBiie-
ubl [TJIK mo:

— KHUCJIOpOay — He MeHee 4 Mr/;

— BIIKs — He Oonee 6 mr/m;

— aTpa3uHy — He 6oxee 0,005 mr/i;
— wmeTadocy — He Ooiee 0,02 mr/m;
— uuHedy — He Oonee 0,03 mr/m.

llepeosuoicnas cmanyusi KOHTPOJSL KadyecTBa BOJbl aHAIU3UPYET COAEpKaHUE
kucnopopa, bIIKS, atpasuna, metadoca, nnneda B Bojie B 11000M BRIOpDAHHOM MECTE.

YupasieHue NpUpPOAHO-X03AMCTBEHHOW CUCTEMOM.

VYnpagisioiee BO3IeHCTBUE OCYIIECTBIISIETCS] B TEUEHHE MATH TOAOBBIX ITUKIIOB.
[Tox yrpaBisromuM BO3A€UCTBUEM ITOHUMAETCS:

— BBIOOP HHTEHCUBHOCTH Pa0OTHI TPOMBIIINICHHOTO MIPEANPUITHS;

— BBIOOp KOJIMUECTBA T'OJIOB CKOTA IS BbIpalluBaHus Ha ¢epMme (CBUHBU WIIU
KpPYHHBIA POraThlil CKOT);

— BBIOOpP METOJIOB OYHMCTKH CTOYHBIX BOJI MPOMBIIUICHHOTO MPEANPHUITHS U
bepMbI;

— BBIOOP CEITbCKOXO3SMCTBEHHBIX KYJIBTYP JJIS BhIpallliBaHUS B OacCeiiHE PEKH;

— BBIOODP KOJIMYECTBA MPUMEHAECMBIX YI0OPEHUH U STOXUMHUKATOB;

— pa3MelieHue ePeIBIKHON CTAaHIIMU KOHTPOJISl KaueCTBa BOJIBI,

— BBIOOP MEPONPUATHH IO OXpaHE YUCTOTHI PEKH.

[TpuObLTE OT BeneHUs! XO3SUCTBEHHOW NEATEIHHOCTH CKIIAIBIBACTCS M3 CIEAY-
IOIINX AJIEMEHTOB:

— IpUOBLTH, TTOJTYYSHHOUW OT peaTM3aliy YCIOBHOU MPOXYKIIHH TIPETPHUSITHS;

— MPUOBLIH, MTOJYYSHHOHN OT >KMBOTHOBOJYECKOTO KOMIJICKCA;

— IpHOBLTH OT YPO’Kasi CEIbCKOXO03IUCTBECHHBIX KYJIBTYP.

3arpaThl CKIAQJBIBAIOTCS U3 3aTpaT Ha OCYIISCTBICHHE MPUPOJOOXPAHHBIX Me-
POTIPUSATHIA U 3aTpaT Ha BHECCHHUE YAOOPCHUH U SITTOXUMHUKATOB.

DKOHOMHUYECKHM yIIepO 3aBUCUT OT KayecTBa BOJABI B PEKE M CKJIA/IbIBACTCA U3
MOTEpPb, CBA3AHHBIX C YXyHAIIEHWEM (YHKIIMOHMPOBAHUS OCHOBHBIX (DOHIOB IPO-
MBIIIJIEHHOTO MPEANPUATHS; JOTIOTHUTEIBHBIX 3aTpaT HA OYUCTKY BOJABI JJISl KHUIIOTO
MOCeJIKa; TOTepPh M3-3a 3a00JEBAEMOCTH HACEJICHHSI; 3aTPaT YUPEKIACHUS 3PaBO-
OXpaHEHUS B CBSI3U C 3a00JICBAEMOCTHIO HACETICHUS; COOCTBEHHBIX 3aTpaT HACEIICHMUS,
CBSI3aHHBIX C TIOE3]IKaMH Ha OT/BIX B IPYTHE MECTA.

Pabora ¢ nporpammoii.

Ilomousp — iMeeTcst TOMEHIO:

npaeuna — mpasuia paboThl ¢ MporpaMMon (Ha SKpaH BbIAACTCS HHPOPMAIHS O
MOJICTTHPYEMOM IKOJIIOTUYECKOHN CHCTEME, O IIEIH UTPHI, 0 BO3MOXKHBIX yIPaBIISIONINX
BO3JICHCTBHSIX HA CUCTEMY, O CTOMMOCTH MTPUPOTOOXPAHHBIX MEPOTIPUATHH U T. 11.);

cxema — cxeMma B3auMOJICHCTBHSI OJIOKOB CHCTEMBI (T. €. rpaduueckoe u3odpa-
KEHUE CBS3CH, MOJICTMPYEMBIX B IPOTpaMMe);

npUpoO0oXpanHvie mMeponpusmusi — UHPOPMaILUS O TPUPOJOOXPAHHBIX MEPO-
MPUSATUSIX, MOJICTTUPYEMBIX B Mporpamme (T. €. uHpopmaiusa o0 dpdekTuBHOCTH pas-



HBbIX METOJIOB OYMCTKU CTOUYHBIX BOJI, O BIMSHUMU Pa3HbIX BUJIOB BCIAIIEK HA YMEHb-
IIEHHE J10KI€BOT0 CTOKA, O BIMSHUU JIECOIOJIOCHI M HCKYCCTBEHHOM a’palun);

meKyujas. oyeHKa — OlleHKa JEeATeIbHOCTH 00y4aeMoro o Typam (Jaetcsi cooo-
IICHHUE O MOJYyYCHHON MPUOBLIN U YKOHOMHUYECKOM yIIepOe 3a MpoIIenIue Typhl pa-
OOTHI C IPOTPAMMON).

Ynpaenenue — nmeercs nogmento:

npednpusimue — 3aJaI0TCS HWHTCHCUBHOCTH paboThl mpeanpusatus (0—150)
U CIIOCO0 OYMCTKH CTOYHBIX BOJI;

¢epma — 3a1a10TCS IOTOJIOBbE CKOTA (CBUHBU WJIM KPYMHBIN pOraThiii CKOT) JJIS
BbIpaliMBaHus Ha hepMe U METOJT OUYMCTKH CTOYHBIX BOJI;

Ypooicaii — BBIOUPAIOTCA CETbCKOX03SMCTBEHHASI KYJIbTYpa JIJIsl BEIpAIIMBAHUS Ha
MOJIAX U 03Bl IPUMEHSEMBIX YA0OPEHUH U MECTUIINIOB;

ecnawika — BbIOMpPAeTCs BUJI BCIAILKY;

Jleconoioca — BRIOMPAETCS MUPUHA 3aTUTHOM JIECOTIONOCH;

aspayus — BEIOUPAETCs MECTO UCKYCCTBEHHOM a’paliuu;

cuem — BBIYMCIIEHUS! KOHLIEHTpauuid kuciopoaa, bIIKs, arpazuna, unneda u me-
tadoca o mMecsiiaM B TeueHue roja. [lepen stum npemsiaraercsi BHIOpATh pacrolio-
KEHUE MEePEBUKHON CTAaHIIMK KOHTPOJISI KaueCTBa BOAbI (KJIABUIIM «BJIEBOY, «BIIpa-
Bo» U «Entery).

«Esc» — BBIXO/ B ONEPAIMOHHYIO CUCTEMY.

[Tocne okoH4YaHUs 5 JET UTPOBOTO BPEMEHHU MPOrpaMMa JAET OLICHKY JIeATeNb-
HOCTH 00y4aeMoro.

C momompio porpammbel « MAJIAS PEKA» MoxHO HaOIIOIATh Psij TpOIEC-

COB U peuiaTh pa3inyHble 3a7aud. MOXHO KaXKIbli o/ 3a7aBaTh pa3HbIe MPUPOJIO-
OXpaHHbIE MEPOINPUITHS (HAPUMEP, TOOUYEPETHO 33a/1aBaTh METOAbl OUYUCTKU CTOY-
HBIX BOJI: IEPBBIN roJl OMOJIOTrHYecKas ¢ JOOUYUCTKOW, BTOPOUM roja — OMojioruyeckas,
TPETHIl rOJl — MEXaHUYeCKas OYMCTKA, YETBEPThIM — 0€3 OUMCTKH), OCTaBJIss Oe3 u3-
MEHEHHH JIpyTrue ynpaBistolire BO3ACHCTBYS, U HAOII0JaTh U3MEHEHUSI KOHIIEHTpa-
IIUU BEILLECTB B PEKE U SKOHOMUYECKHE XapaKTePUCTUKH. MOXKHO 3aJ1aBaTh pa3HbIC
J03bl YIOOpEeHUI W SIIOXMMMKATOB, M HAOJI0JaTh 3a W3MEHECHHSIMU YPOKAWHOCTHU
CEJILCKOXO3SIMCTBEHHBIX KYJIBTYP U YPOBHSMH 3arpsi3HEHUs BOABI B peke. MOXKHO B
NEPBBIA IO/ MOCATUThH JIECOMOJIOCY, BHECTH B MOYBY YAOOPEHUS U SIOXHUMHUKATHI,
a 3aTeM HaOJII0aTh KaK U3MEHSIOTCS KOHIEHTPAIMH 3arps3HSIONINX BEIIECTB U DKO-
HOMHYECKUH yIiepd OT 3arpsi3HeHus BOjbl. Jl03bl BelIeCTB, BHOCHMBIX B IOYBY,
HE JIOJDKHBI OBITH OOJIBIIMMHU, YTOOBI HE BHI3BATH BTOPUYHOTO 3arPSI3HCHHUS.

1.2 Ilpakmuueckan yacmp

BriOop onTuManbHbIX NapameTpoB (PYHKIMOHUPOBAHUS HPHUPOIHO-XO3SHUCT-
BEHHOU cucteMbl. HeoOXoanumMo paccMOTpeTh HECKOJBKO CTpaTeruil (yHKIIMOHUPO-
BaHUS CUCTEMBI.

llepsviii yuka. 3aBUCUMOCTDb NMPUOBUIA U YPOBHS 3arpsA3HEHUs] OT BUJA MPUPO-
JOOXPAaHHBIX MEPONPHUATUN (B IMHMKJIAX YIPABJISIONIMX BO3JICHCTBUM H3MEHSETCS
TOJIBKO BUJ OYUCTKUA CTOUYHBIX BOJI).

Pesynbratel opopmute B Buae Tadbauusl 1.1, crienaiite BBIBOI.
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Tabmuua 1.1 — Pe3ynbraTsl GyHKIHOHUPOBAHUS MPUPOTHO-XO3IUCTBEHHON CUCTEMBbI

Ilepeiii | Bropoi | Tperuit | YerBepreiii | IlaTeiid
roj rof roj roJ rojn

Ilokasarenn Cymma

[Tpu6bLIH

DKOHOMUYECKH yIiepo

Orenka aeicTBuil 00y4aemMoro

Bmopou yuxn. 3aBUcUMOCTb NPUOBUIM U YPOBHS 3arpsi3HEHUS OT Pa3IUYHbIX
BUJIOB CEJIbCKOXO3WCTBEHHBIX KYJIbTYp U 03 YA0OpEHUH.

Pesynbpratel ohopmute B Buae Tabauusl 1.1, caenaiite BBIBOI.

Tpemuti yuxn. IlonOop onTUMaNbHBIX MMapaMeTpoB (YHKIIMOHUPOBAHUS CHUCTE-
Mbl. Pesynbrarel opopmute B Buje Tabnuusl 1.1, caenaiite BbIBOA.

Konmponwvnwie éonpocut

1 OT Kakux napaMeTpOB 3aBUCHT 3arpsI3HEHUE BOJABI B peKe?

2 Kakme BHIOBI OYMCTKH CTOYHBIX BOJ BBHI 3HaeTe? Kakue M3 HHX SBISIOTCS
HauoOosee 3PHEKTUBHBIMU?

3 Kakue Buabl Bcamku npuMeHstoTcs? Kakoe BinusiHue BUJI BCHAIKA OKa3bl-
BACT HA YPOBEHb 3arpA3HEHUS BOJbI B peKe?

2 JlabopatopHasi padora Ne 2. OnpenesieHue MHAMBHUAYAJIbHBIX
PHCKOB 3/I0POBBI0 HACEJIEHUS

Heab padoThl: M3y4yUTh METOABI OLEHKU CIEIUAIbHBIX MOKa3aTeleil pucka
3I0pOBbIO0 HACEJICHHSI B PE3yJIbTaTe 3arpsA3HEHUs] OKPYXAroLEH Cpelbl WU 100po-
BOJIbHBIX ()aKTOPOB PHCKA; BBHIMOJHUTH OIICHKY PHUCKA BO3HUKHOBEHWMS 3a00JICBAHUIMA
BCJIC/ICTBUE BO3ACHCTBHS (PAKTOPOB pUCKA.

2.1 Teopemuueckasa uacmo

Hacenenue 3annmaer oco00e MECTO cpei 0ObEKTOB SKOJIOTMUECKUX aHaIU3a U
OLIEHKU. Bo-1IepBBIX, COCTOSIHUE 3/10pOBbsl HACEJIEHUS U IPOAOJIKUTENBHOCTD KU3HU
YeJI0BEKa pacCMaTpUBAIOTCS KaK BaKHEHIIME KPUTEPUHU YPOBHS pa3BUTHUS OOLIECTBA.
Bo-BTOpBIX, pocT 3a007€Ba€MOCTH U CMEPTHOCTH HACENEHUS BEIET K POCTY IKOHO-
MHUYECKHX IMOTEeph I'OCyIapcTBa U OOIEMY CHM)KEHHUIO YPOBHS KH3HU. B-TpeThux,
HACEJIEHUE U I0KAa3aTelu €ro 3J0pPOBbS CAMM SBIISIFOTCS WHAMKATOPAMH KayecTBa
OKPYXaroIIEn Cpeibl.

PocT 3abosieBaeMOCTHM M CMEPTHOCTH HACEJIEHHUS MOXET OBITh 00YCIOBJIEH
BHEIIHUMU NIPUYMHAMHU, CBA3aHHBIMU C YXYAIICHHEM KauyecTBa OKPY>KAIOIIE Cpeibl,
U J10OpOBOJBHBIMU (DaKTOpaMH PHUCKA, CBS3aHHBIMH C yHOTPEOJCHHEM aKOTOJI,
Ta0aKOKypeHHs, HAPKOTUYECKHUX, ICUXOTPOMHBIX U IPYTUX CPEJCTB.

J171s1 OLIEHKM PUCKOB MPOSIBJICHUS 3a00JI€BaHUM, COKPAILEHUS MPOAOTKUTENBHO-
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CTH XU3HU U IOBBILIECHNS CMEPTHOCTH BCIIEICTBUE 3arpsA3HEHUs OKPYKAIOLIEH cpe-
Ibl U TOOPOBOJIBHBIX (PAKTOPOB PUCKA B HKOJIOIMU UCHOJB3YIOTCS Pa3IMyHbIE MOKa-
3aTEIU UHAUBUAYAJIBHBIX PUCKOB U METOJBI UX pacyera.

KaHneporeHHsle 1 HEKAHIEPOTECHHBIE BO3JEUCTBHS OLIEHUBAIOTCS C IMOMOIIBIO
Pa3INYHBIX METOLOB.

B ciiydyae kaH1lepOreHHbIX BO3JIEUCTBUIM PUCK BBIPAXKAETCSI BEPOSITHOCTHIO 3a00-
JIEBaHUs 3JI0KAYECTBEHHBIMU ONYyXOJIAMU B TEYEHHUE CPEIHENPOAOJIKUTEIBLHOIO IIe-
puoja xu3nHH (70 jer) BCIeaCTBUE BO3ACHCTBHS KaHIIEPOT€HOB:

Risk = I'SF, 2.1)

rae [ — XpoHMYECKas JHEBHAas J03a, ycpeaHeHHas K 70-J1eTHeMy mnepuony,
MT/(KT*J1H. );

SF — k03 GHUIMERT NPOIOPIUOHATBLHOCTH, MI/(Kr au.) .

JI1si HeKaHIEPOTeHHBIX BO3JEHCTBUN MEpOW AJi BBIpAKEHHS 3a00J€BaEMOCTH
ABJISIETCS TaK HA3bIBAEMBIN MHIEKC PHUCKA:

HI = I/R/D, 2.2)

riae [ — ycpeaHeHHas 103a BO3EHCTBUS, MI/(KI/IH. );
RfD — noporosas n03a, Mr/(kr-an.) .

Wunexkc pucka sBiseTCs MOPSAKOBOM (paHKUPOBAHHOM) XapaKTEPUCTUKOU
OKHUJIaeMOM 3a00JIEBA€MOCTH, €r0 HEJb3sl MHTEPIPETUPOBATh KaK CTATUCTUYECKYIO
WIH BEPOSITHOCTHYIO XapaKTepucTuky. OHAKO, 4YeM OJIMKE pacCUMTAaHHBIA MHIEKC
pucka kx 1,0, TeM BblIllle BEpPOATHOCTb 3a00J1€BAEMOCTH.

IIpy KOMIUIEKCHOM BO3JEUCTBUU 3arpsi3HSIOIIMX BEIIECTB, a TAKXKE IPU pas-
JUYHBIX IIYTAX 3TOTO BO3JACHUCTBUSA CYMMAapHBIE OLICHKU PUCKA PACCUUTBHIBAIOTCS KaK
aJAUTUBHAS CyMMAa YaCTHBIX PUCKOB:

Risk, = ZRiskl. _ (2.3)
i=1

prGI[HeHHaH J03a BOSILGﬁCTBPIH XUMHNYCCKOTO BCIICCTBA, ITOIMAJAa0ICIoO B Op-
TaHU3M, OMMPCACIIACTCS BBIPAKCHUCM

;_p-CR-EFD
BW - AT

) (2.4)

rae [ — no3a, mr/(kr-aH.);

p — KOHIIEHTPAIMs XUMUYECKOTO BEIIECTBA B CPEJIC;

CR — 00BbeM HOCHUTEJISI XMMHUYECKOTO BEIIECTBA, KOHTAKTUPYIOIIETO ¢ OpraHu3-
MOM 4eJIOBEKa B TCUCHHUE JTHA;

EFD — npo0JKUTENIBHOCTD TIEPUOAA KOHTAKTA, JIET;

BW — Bec Tena, Kr;
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AT — npOoJOIKUTENIBHOCTh YCPEIHEHHOTO IEPUO/IA, JTH.
[IpomomkuTenbHOCTh TIEpHOJa KOHTakTa FEFD OOBIYHO pPAaCCUUTHIBACTCS B
COOTBETCTBHHU C BBIPAKECHUEM

EFD =EF -ED, (2.5)

rae EF —dactora BO3ACHCTBUS, IH./TOL;

ED — ipoI0KUTENBHOCTHA BO3AEHCTBHS.

JI71 OIEHOK [103bI BEIIECTBA, IOIMABIIETO0 B OPraHU3M YEJIOBEKA MPHU JIBIXAHUH,
VCTIOJIB3YIOT BBIPAXKEHHUE

p-IR-EFD
I= , (2.6)
BW - AT
rae IR — o0beM BIBIXaeMOTO BO3/1yXa B TEYECHHUE Yaca, M3/,
B ciiyuae moTpebiienus 3arpsi3sHeHHON BOJIbI hopMyJia MPpUOOpeTaeT BU/I:
CW -IR - EFD
I= , (2.7)

BW - AT

rae CW — KoHIIEHTpalus 3arpsa3HSIONIEro BEIIECTBA B BOJIE, MI/JI;

IR — XOJIMYECTBO BOJIBI, BEITMBAEMOM B TEUEHUE JTHS, JI/TH.

JIns olleHKH KOJIMYecTBa 3arpsi3Hsroniero Beumiectsa (3B), monasiiero B opra-
HU3M 4YeJIOBEKa BMECTE C MUIIEH, UCTIOIb3yeTcs hopmyia

I CF-IR-FI-EF-ED

BW - AT (2.8)
rae CF — xonueHntpanus 3B B nuiie, Mr/kr;

IR — ycpeTHEHHOE KOJIMYECTBO MUIIH, CheJacMOe 3a OJIUH pa3, Kr/pas;

FI — xapakTepHUCTHKa AaCCUMWJISIIIAY TTHLLH;

EF —ygacrtoTta nipuemMa nuiiu, pa3 B ToJ;

ED — npo10IKUTENbHOCTh BO3JCUCTBUSA, JIET.

[Ipr MaccOBBIX KOHTAKTAX JIFOJEH C 3arpSI3HEHHOW CPEION B MPAKTUYECKUX pac-
yeTax MCHOJB3YIOT YCpPEIHEHHbIe xapakrepuctuku: BW = 70 kr; ED = 70 ner;
AT =25550 gn.

B tabnuie 2.1 npeacrapieHa 1mKana OUEHKH PUCKOB.
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Tabnuma 2.1 — OueHka cTeneHu pucka

Kanneporennsiii puck Risk Crenens pucka Hexanueporenusiii puck HI
Risk<1-10° He3nauntensHbII HI<0,3
1-10° < Risk<1-107 JonmycTuMbli 0,3 <HI<0,7
Risk >1-107 HeomycTuMblii HI >0.7

2.2 IIpakmuueckasa uacmso

3aoaua 1. OnieHuTe BEPOSATHOCTh BO3HUKHOBEHHMS 3JI0KaUY€CTBEHHOT'O HOBOOO-
pa3oBaHUA y YEJIOBEKA MPHU YMOTPEOICHUN BOJBI M3 KOJIOAIA, COAepKaIleii OeH30I1
(Tabnuia 2.2). B pacyerax ucnonap3oBaTh POpMYJIbI B CIEAYIONICH MOCIEA0BATENb-
Hoctu: (2.5), (2.7), (2.1).

SF 6ensona = 0,029 mr/(xr-gn.) !, EF =70 gu./ron; IR = 2 n/nn.

Ta6muma 2.2 — Coneprxkanue 6eH3051a B TpoOax BOJIbI

Bapuant CW GeHnzona Bapuant CW GeHnzona Bapuant CW GeHnzona
1 0,00108 11 0,0063 21 0,0085
2 0,00115 12 0,0051 22 0,0091
3 0,0071 13 0,00076 23 0,00104
4 0,00225 14 0,00054 24 0,0039
5 0,0033 15 0,00037 25 0,000925
6 0,0026 16 0,00046 26 0,000975
7 0,0094 17 0,0028 27 0,0081
8 0,0078 18 0,0017 28 0,0096
9 0,0068 19 0,000825 29 0,0042
10 0,0059 20 0,000875 30 0,0067

3aoaua 2. OueHUTe PUCK HEKAHIEPOTEHHOTO BO3JICMCTBUS HA YEJIOBEKA BOIBI
U3 KOJIOJIA, cojepxanied (peHos, HUTPOOEH30J U LIMaHU IIPU €XKETHEBHOM €€ I0-
tpebnenuu (EF = 365 nu./rox). ConepkaHue 3arpsi3HAIONINX BEIIECTB MPEICTABICHO
B Tabnune 2.3. B pacyerax ucnoias3oBaTh GOPMYIbI B CIEAYIOMIEH MOCIEA0BATEb-
HocTH: (2.5), (2.7), (2.2).

RfDgenon = 0,6 Mr/(xr- 11.)™!, RfDsurposenson = 0,0005 mr/(kr-an.) ™,

RfDuyarna = 0,002 mr/(xr-gu.) ' IR = 2 n/nn.

3aoaua 3. OueHUTE PUCK BOSHUKHOBEHHUS paka JIETKUX Yy KYPHUJIbIIHUKA, BBIKY-
PHUBAIOIIEr0 MavyKy cUrapet Kaxawlil aeHb (EF = 365 an./ron). ConepkaHue sJ10BU-
THIX BEIIIECTB B cUrapeTrax JiaHo B Tabnuie 2.4. B pacdyeTax ucmnoib30BaTh (OPMYIIbI
B CIEYIOLIEN nmocaeaoBarenbHoctu: (2.5), (2.6), (2.1), (2.3).

SF (Cd) = 1,810 mr/(xr-mun.)!, SF (Ni)=2,6:10"* mr/(xr-am.) ",

SF (Pb) = 1,210 mr/(xr-mu.)!; IR =450 .
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Tabmuua 2.3 — CoaeprkaHue 3arpsi3HAIOIINX BEIIECTB B BOJIE

cw CW nutpo- cw cw CW nutpo- cw
Bapuant | ¢enomna, OeH3oa, nvanuna, | BapuwanTt | ¢enona, | OeH3ona, |HWaHHUIA,
MT/J1 MT/J1 MT/J1 MT/J1 MT/J1 MT/J1
1 33 0,0033 0,0103 16 4,5 0,0073 0,0808
2 3,5 0,0035 0,0105 17 3,5 0,00071 0,0238
3 3,7 0,0037 0,0107 18 33 0,00074 0,0302
4 3,9 0,0031 0,0104 19 3,8 0,00067 0,0235
5 4,1 0,0029 0,0101 20 4,5 0,00072 0,0242
6 4,3 0,0034 0,0099 21 3,5 0,0098 0,001
7 4,5 0,0028 0,0097 22 3.3 0,0102 0,003
8 4,7 0,0026 0,0109 23 3.8 0,0095 0,00194
9 3,5 0,0035 0,082 24 4,5 0,0105 0,0035
10 3.3 0,0038 0,085 25 3,1 0,0055 0,0852
11 3.8 0,0033 0,096 26 3,7 0,0078 0,075
12 4,5 0,0036 0,088 27 4,8 0,00062 0,0252
13 3,5 0,0071 0,0806 28 2,7 0,0088 0,0017
14 33 0,0075 0,08 29 2,3 0,0112 0,0033
15 3,8 0,0068 0,0812 30 4,9 0,0045 0,00954
Tabnuna 2.4 — ConepkaHue SIOBUTHIX BEIIECTB B CUTapeTax
Bapuant p (Cd), mr/mauka p (Ni) , Mmr/mauka p (Pb) , mr/mayka ED, ner
1 2 3 4 5
1 0,035 0,1 0,3 37
2 0,03 0,11 0,28 40
3 0,04 0,09 0,31 35
4 0,037 0,105 0,29 40
5 0,032 0,12 0,33 32
6 0,034 0,14 0,32 20
7 0,038 0,13 0,35 20
8 0,042 0,08 0,39 15
9 0,045 0,21 0,3 20
10 0,037 0,31 0,28 20
11 0,024 0,19 0,31 9
12 0,031 0,175 0,29 10
13 0,052 0,18 0,33 8
14 0,064 0,34 0,32 10
15 0,058 0,23 0,34 10
16 0,022 0,18 0,29 5
17 0,015 0,31 0,3 7
18 0,041 0,18 0,38 5
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Oxonyuanue Ta0oauns! 2.4

1 2 3 4 5
19 0,054 0,29 0,31
20 0,067 0,17 0,29 5
21 0,038 0,42 0,33 15
22 0,044 0,19 0,32 40
23 0,0138 0,33 0,35 25
24 0,0482 0,48 0,41 40
25 0,075 0,5 0,3 27
26 0,063 0,21 0,28 40
27 0,054 0,24 0,21 20
28 0,047 0,38 0,29 20
29 0,022 0,17 0,43 15
30 0,064 0,32 0,22 25

3aoaua 4. OueHruTe KaHIIEPOTCHHBIE U HEKAHIIEPOTE€HHbIE PUCKU MPU YIIOTPEO-
JeHuu B nuiry kaprodens, coaepxkaiero ceunen (Pb) u JJAT (tabauua 2.5). B pac-
yeTax HCIOIb30BaTh (POpMyJibl B Cleayrollel mnocienoBarenbHocTu: (2.8), (2.1),
(2.3), (2.2). Haiitu cymmy HI.

SFpy = 1,2:107° mr/(xr-gu.)"!, SFyar = 1,2-10° mr/(xr-gn.);

RfDpy = 7,85-10” mr/(xr-mn.)!, RfDpar = 5-10"* mr/(xr-an.);

FI=0,8; IR=0,35 xr/pas.

Tabmuna 2.5 — ConepkaHne XUMUYECKUX BEIIECTB B KapTodemne

Bapuanr CF (Pb), (ﬂ%{}) EF, Bapuant CF (Pb), |CF (OJT), EF,
MI/KT e/ ’ JIH./TOJT MI/KT MT/KT JIH./TO
1 0,000765 0,00002 240 16 0,0077 0,065 200
2 0,00072 0,000025 300 17 0,0099 0,067 240
3 0,00079 0,000015 365 18 0,00576 0,061 300
4 0,00075 0,000023 120 19 0,00444 0,001 365
5 0,00068 0,000034 200 20 0,0039 0,019 120
6 0,00124 0,000042 240 21 0,00124 0,0089 200
7 0,00431 0,000073 300 22 0,00199 0,00449 240
8 0,00287 0,000085 365 23 0,00282 0,0064 300
9 0,00787 0,002 120 24 0,01122 0,064 365
10 0,00765 0,022 120 25 0,02464 0,0192 100
11 0,00668 0,024 200 26 0,0088 0,0255 100
12 0,00775 0,028 240 27 0,0056 0,0383 100
13 0,00717 0,026 300 28 0,0048 0,0222 320
14 0,009 0,006 365 29 0,00937 0,02 320
15 0,0078 0,068 120 30 0,00765 0,048 120
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KOHmpo./leble eonpocol

1 B dem 3akirouaercsd crnenuduka HACENCHUs] KaK O0BEKTa 3KOJIOTHYECKOTro
AHAJIN3a U OLICHKU?
2 Yto 03HaYaeT KaHIIEPOTEHHOE U HEKAHIIEPOT€HHOE BO3/IeCTBUE?

3 JlaGoparopunas padora Ne 3. OnpeaejieHHe KHCJIOTHOCTH
pacTBOpoB ¢ nomMombio pH-MeTpa

eab padoThl: U3yYUTh BIUSHUE YBEIMYEHUS] KMCIOTHOCTH HA KOMITIOHEHTHI
OKpY aroIIel Cpeibl; MPOBECTU U3MEPEHHUSI KUCIIOTHOCTH BOJIbI K PACTBOPOB.

3.1 Teopemuueckasn yacmo

Jlnst ynobctBa 0TOOpaXKeHUsT YPOBHS KHUCIOTHOCTH BOJBI ObUT BBEICH CIICIH-
aNbHBIN MMOKa3aTesb, Ha3BaHHbIN pH 1 npeacrasistonuii co0oit orapudm KoHIIEH-
TpaIii HOHOB BOJIOPO/IA, B3ATHII ¢ 0OpaTHBIM 3HaKoM, T. €. pH = —log[H"].

Bennunna pH omnpenensercss KOMMYECTBEHHBIM COOTHOIIEHWEM B BOJE MOHOB
H" u OH", o0pa3yroumxcst mpyu AMCCOLMAIMN BObI. ECIM B BOJE MOHMKEHHOE CO-
Jep>kaHue cBOOOIHBIX HOHOB Bojaopona (pH > 7) mo cpaBHenuto ¢ nonamu OH™, To
BOJIa OyJICT UMETh MICTOYHYIO PEaKIHIO, & IPU MOBBIIIEHHOM COJepKaHuu HOHOB H
(pH < 7) — xucnyro. B uaeanbHO 4YUCTON NUCTUIUIMPOBAHHOM BOJIE OTH MOHBI OYyIyT
YPaBHOBELINUBATH IPyT Apyra. B Takux ciaydasx Boja HeurTpanbHa u pH = 7.

[lIxana pH umeet npenensl ot 0 1o 14. Cpenusas Touka Ha mkaine — cemb. [lpu
BenmurHe pH, paBHOU ceMu, cpena He sBJISETCS HU KHCIIOW, HU LIEI04HOM. Bcee
nu(pel MEHBIIIE CEMU MOKa3bIBAIOT, YTO cpeAa Kucias, a Bce HUQpbl OONbIIe CEMU
CBHUJIETEJILCTBYIOT O LIEJIOYHOCTH CPEBI.

B 3aBucumoctu ot ypoBHsA pH BOABI MOKHO YCIOBHO Pa3Ae€iuTh HA HECKOJBKO
rpynn (tabmauna 3.1).

Ta6mmma 3.1 — I'pynmsl B 3aBUCUMOCTH OT YpoBHS pH BoIbI

I'pynna Bennunna pH
CHILHOKHUCIBIE BOIBI <3
Kucasie Boab 3...5
CnaOoKHCIBIE BOALI 5...6,5
Heirpanbabie BOAbI 6,5...7,5
Cna0oleno4Ysble BObI 7,5...8,5
[llenounbie BOABI 8,5...9,5
CHJIBHOIIETIOYHBIE BOJEI >95

pH Boabl — OUH W3 BaXHEHWIIMX pabOyYMX IMOKa3aTeslel KayecTBa BOJIbI, BO
MHOTOM ONPENETAIONINX XapaKTep XUMUYECKUX U OMOJOTMYECKHUX IMPOLIECCOB, MPO-
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UCXOosIKX B Bojae. B 3aBucumoctu oT BennuuHbl pH MOXET U3MEHATHCSI CKOPOCTh
INPOTEKAaHHUsI XUMHUYECKUX PEaKUUl, CTENEHb KOPPO3MOHHON arpecCUBHOCTH BO/IBI,
TOKCUYHOCTb 3arpsi3HSIONIMX BEHIeCTB U T. 1. KonTposib ypoBHs pH ocoOeHHO BaxeH
Ha BCEX CTaJUSAX BOJOOYHUCTKH, T. K. €r0 «yXOA» B Ty WM UHYIO CTOPOHY MOXKET HE
TOJILKO CYIIECTBEHHO CKa3aThCA Ha 3araxe, MPUBKYCE W BHEIIHEM BHJIE BOJbI, HO U
NOBJUATH HAa 3P(HEKTUBHOCTH BOJOOYUCTHBIX MEPOTIPUSITHH.

OO6w1uHO ypoBeHb pH HaxoauTcs B mpejenax, Ipu KOTOPhIX OH HEMOCPEICTBEH-
HO HE BIIMSET HA MOTPEeOUTEIHCKHUE KauecTBa BOMBI. Tak, B peuHbIX Bojax pH 0ObIdHO
HaxoJMTCS B Mpeaenax 6,5...8,5, B armocdepHbix ocankax — 4,6...6,1, B 6onorax —
5,5...6,0, B Mopckux Bogax — 7,9...8,3.

Bcemupnas opranmzanus 3apaBooxpanenust (BO3) He mpemnaraer kakoi-im0o
PEKOMEHIyeMOM 10 MEIUIIMHCKUM IOKa3aTessiM BenuyuHbl 1is pH Boasl. OxgHako
JUISl TIMTHEBOM U XO3SMCTBEHHO-OBITOBOW BOJBI ONTUMAIBHBIM CUHUTAETCS YPOBEHBb
pH B nnanazone ot 6 10 9.

KoHTponbs kauecTBa BOJABI MPEAyCMaTPUBAET KOHTPOJIb YPOBHSI KUCIOTHOCTH
BoAbl. Hopmbl npenensHo gomyctumoil konuentpanuu ([IK) nias ypoBHsS KuCTOT-
HOCTH B pa3HbIX CTPaHaX MPeICTaBIICHbI B TabuuLe 3.2.

Kuc/oTHbI 10KIb — BCE BUABI METEOPOJIOTMYECKUX OCAJKOB (II0XKIb, CHET,
rpaji, TyMaH, J0XIb CO CHETOM), IIPH KOTOPBIX HaOmo1aeTcs noumxenue pH noxe-
BBIX OCAJIKOB M3-3a 3arpS3HECHUN BO3/lyXa KUCIOTHBIMU OKcHAaMUu (OOBIYHO — OKCH-
JaMU cepbl, oKkcuaamu a3zota). [Ipobiiema KHUCIOTHBIX OCAJKOB W acuAu(puUKanuu
OKpY>KaloIlel Cpeibl SIBISIETCS OTHOM M3 TTI00abHBIX 9KOJIOTUYECKHUX MPoOIIeM, CBsI-
3aHHBIX C 3arPS3HEHUEM OKPY>KalOIIEH CpeIbl.

Tabnuua 3.2 — YcranoBnenHsle wiu pekomenayemsie [1JIK pH

AHanusupyemas cpena 3nauenue pH
Bona nuteeBas 6,5...8,5 (Pb)
6,5...9,2 (MeXIyHapOAHBIA CTAHIAPT)
7,0...8,5 (eBpomnelckuii CTaHAApT)
Bona BogonpoBoaHas 6,0...8,5 (CIA)
Bomoemsr 6,5...8,5 (Pb)
6,0...9,0 (CIIIA)
CtouHbI€ BOJBI 6,5...9,0 (CIIIA)
6,0...9,0 (BenukobpuTanus)
Bona mwis c.-X. UCIIOIb30BaHNsA 4,5...9,0 (CIIA)
Boga /U1 TEXHOIOIMYECKUX LIeJIei Pa3HBIX IPOU3BOJICTB 6,5...7,0
Bona a1t nuiieBsIx MpOU3BOICTB 6,5...8,5
Bopna nis:
KOTJIOB 3JIEKTPOCTAHIIUI 8,0...9,6
METaJTypruueCcKUX IMPOU3BOICTB 6,8...7,0
BUCKO3bI 7,8...8,3
nyONeHUs KOXK 6,0...8,0
MpavYevHbIX 6,0...6,8
XUMHUYECKUX TIPOU3BOJICTB 6,2...8,7
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Oxonuanue Tadaune! 3.2

AHanuzupyemas cpena 3unauenue pH
LEMEHTHBIX 7,0
He(TEXUMHUYECKUX TPOU3BOICTB 6,0...9,0
KOHJIUTEPCKUX 7,0
Monoxko 6,68...6,7

Acuaudukaius — 3TO MPOIECC MOBBIIICHUS KUCIOTHOW PEaKIIMu KOMIIOHEHTOB
OKpYy»Karolen cpeapl (aTMocdepsl, ruAPochepsl U TUTOCPEPHI), @ TAKKE YCHICHUS
BO3/ICVCTBUS MOBBIIICHHOW KUCTOTHOCTH Ha PAa3JIUYHbIE NPUPOIHBIE SIBIICHHUS.

B ecrecTBeHHBIX YCIOBHSIX aTMOC(hEpHbIE OCaJKH OOBIYHO UMEIOT HEUTpalb-
nyto (pH = 7) wnu cnabokucnyto (pH = 5,6) peakunto. IT0 MPOUCXOIUT BCIEICTBUE
TOTO, YTO MPHUPOJIHBIE BEMIECTBA aTMOC(Ephl, TAKMUE KaK YIIIEKUCIBIN Ta3, BCTYMAIOT
B PEAKLHUIO C JOXKICBOM BOLOM. B peabHOM XKHU3HU MOKA3aTENb KUCIOTHOCTHU JOXK/IE-
BOM BOJIbI B OJJTHOM MECTHOCTH MOXET OTINYATHCS OT MOKa3aTesiss KUCIOTHOCTH J10XK-
JI€BOYM BOJIBI B PYTOM MECTHOCTH.

KucnoTHeIMH OCalkaMH CUMTAIOT TaKUE OCAAKU, pH KOTOpPBIX paBeH 5 U MeHee.
Kucnotnsie ocagku ObIBalOT JBYX THIIOB: CyXHe, OOBIYHO BBIMAAArONIe BOJIMU3U UC-
TOYHHUKA UX MOCTYIUIEHUS B aTMOc(epy; BIaxHbIE (J0K/b, CHET U TIp.).

OCHOBHBIMHM KOMITOHEHTAMH KHCIIOTHBIX OCAJIKOB SIBJISIFOTCS a3p030JId aMMHaKa,
OKCHJIBI CEphl U a30Ta, KOTOPbIE MPHU B3aUMOJICUCTBUU ¢ aTMoc(epHOit, ruapochep-
HOM WJIM MOYBEHHOU Biaroi oOpa3yroT CEpHYIO, a30THYIO M Jpyrue Kuciotsl. Mc-
TOYHUKAMU AHTPONOTEHHBIX KHUCJIOTHBIX OCAJKOB SIBIISIIOTCS MPOLIECCHI COKUTAHUS
ToruuBa — yriis, HedTu, Mazyta B TOC, KOTEIbHBIX, METAILTYpruM, HepTexumuye-
CKOU MPOMBIIICHHOCTH, Ha TPAHCIIOPTE U TIp.

CeBepHas Amepuka u EBpomna BeiOpackiBatoT B atmochepy okoino 70 % oOre-
MHUPOBOT0 00beMa KUCIO0TOOOpa3yromux BeniecTB. OCHOBHBIMH O0JIACTSIMU PaCIpo-
CTPaHEHUS KHCJIOTHBIX OCAJKOB SBJISIOTCA MPOMBIIUIEHHbIE palioHbl CeBepHON AMe-
puku, 3anaadoit EBpornbl, Anonuu, Kopeu, Kutas u Poccun.

B noctymiennn Ha tepputopuio benapycu cepbl U OKMCIEHHOTO a30Ta OCHOB-
Has JI0JIsl IPUHAJIEXKUT cTpaHaM-cocensaM — [lonpme, 'epmanun, Ykpanne. CpenHss
KHCIIOTHOCTh OcaakoB B benmapycu konednercs ot 5,1 10 6,2.

[Ipu olleHKE peanbHOTO BO3JECUCTBUS KHCIOTHBIX OCaJKOB HAa KOMIIOHEHTHI
nanamadra HeoOXOAMMO YUYHUTHIBATh XMMUYECKUN COCTAB MOYB U MX CIHOCOOHOCTH
IPOTHUBOCTOSITh BHEIIHUM BO3AEHCTBUSAM (OydepHas cnocoOHOCTh mouB). B 30Hax
JIOCTaTOYHOTO W HU30BITOYHOTO YBJIQKHEHHS, K KOTOPHIM OTHOCUTCS U TEPPUTOPHUS
benapycu, Bo3ieicTBHE KHUCIOTHBIX OCAJKOB Ha IMOYBHI, JIECA M BOJHBIE OOBEKTHI
CKaspIBaeTcs HanboJjiee HeOIaronpuATHEIM 00pa3oM.

Baxnblit pakTop, KOTOPHIi clielyeT TPUHUMAaTh BO BHUMAHUE MPU OIIEHKE MOY-
BbI, 9T0 BennunHa pH. Tak, mouBbI MOTYT OBITh:

— cwibHOKHUCHbIE (3...4 pH);

— kucneie (4...5 pH);

— cinabokucinsie (5...6 pH);

— HeuTpanbHbie (6...7 pH);
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— tmenounsie (7...8 pH);

— cunpHomienounbie (8...9 pH).

Benunuuna pH moser ObITh MOKa3aTeaeM ONpeneeHHON HeynopsaI04eHHOCTH B
XUMUYECKOM OaniaHce MOYBbI, KHCIOTHO-LIEJIOYHOM pPABHOBECHH, OKAa3bIBAIOIIEM
BJIMSIHME HA CIIOCOOHOCTh PAaCTEHMH IMOTJIOATh YIOOPEHUsS U IPYTUe MUTATEIbHbIE
BelleCTBa U3 MOYBBL. 110 MHOrOYHMCIIEHHBIM HaOJIOJEHUSAM, PACTEHUS Pa3BUBAIOTCS
Jdy4uie Bcero, korna pH nmoussl HaxoauTcs B mmpeaeinax ot 6,5 no 7,0.

3.2 IIpakmuueckasa uacmeo

Jns w3mepenuss pH pacTBOpOB HCHOJB3YIOTCS J1a0OpATOpPHBIE HOHOME-
pe1 U-160.1MI1, nHacTpoeHHsbIe, COrsIacHO PykoBOACTBA IO dKCIUTyaTaluu, Ui U3Me-
penust pH. IIpubGop cocrout u3 npeoOpazoBaTens U mTaTuBa. B kaduecTBe u3Mepu-
TEIBHOTO 3JIEKTPOAa HCHOJb3yeTcs KOMOMHUpoBaHHBIA 3nekTpon DCKII-08M.1.
JIns  wu3MepeHHs TemIepaTypbl HCIOJIB3YIOT TEPMOKOMIIEHCATOpP AaBTOMATHU-
yeckuii TKA-7.3.

[Tpubop mpeaHazHayeH Juisi MPpUMEHEHUs1 Ha 0O0OBEKTaX 3KCIUlyaTaluu, B jabo-
paToOpUsAX NPEANPUITUN U HAYUHO-UCCIIEIOBATEIILCKUX YUPEKICHUN pa3IMYHbIX OT-
pacieil HapoJHOTO X035MCTBA, B TOM YHKCIIE B 00JIACTH OXPaHbl OKPY>KAIOIIEH Cpeibl.
AHanuzupyemasi cpefia — BOJHbBIE PACTBOPbI HEOPraHUYECKUX M OPraHUYECKUX CO-
€IMHEHUH, TEXHOJIOTUYECKUE PAaCTBOPHI, HE 00pa3ylolie MJIEHOK U OCaJKOB Ha MO-
BEPXHOCTH AJIEKTPOJA, IPUPOIHBIE U CTOYHBIE BOJBI U JIp.

Ipunuun pa6orsl npudopa. B ocHoBY paboThl mpubopa MOJI0kKEH MOTEHIIHO-
Metpuueckuit Meron uzmepenust pX (pH) u Eh koutponupyemoro pactsopa.

DNeKTpoaHAsl CUCTEMA IIPHU NOTPYKEHUH B KOHTPOJIUPYEMBIl pacTBOp pa3BHUBa-
et DJ1C, nMHENHO 3aBUCSIILYI0 OT aKTUBHOCTH MOHOB U TEMIIEPATYPhI pacTBOPA.

DNEKTPOJIUTUYECKUI KOHTAaKT KOMOMHUPOBAHHOTO 3JIEKTPOAA C KOHTPOIHUpYe-
MBIM PACTBOPOM OCYILECTBISETCSA C TOMOLIBIO 3JIEKTPOIUTHUECKOTO KItoua, odecre-
YMBAIOILIETO MCTEUEHHUE HAChIIEHHOro pactBopa xjopuctoro kamus (KCI) u3 nmono-
CTH 3JEKTpoaa B aHanusupyeMblii pactBop. PactBop KCI, HenmpepsIBHO mpocadnBa-
ACh Yepe3 AIEKTPOJIUTHUECKUNA KITHOY, IPEAOTBPAIIAECT IPOHUKHOBEHUE U3 aHAIU3U-
pPYyEMOro pacTBopa B CUCTEMY KOMOMHUPOBAHHOTO 3JIEKTPOAa MOCTOPOHHUX HOHOB,
KOTOpbIE MOTJIM Obl U3MEHUTH BEJIMYMHY MOTeHIMana sekrpoaa. IC anekTpoaHoit
CHCTEMBI ITPeo0pa3yeTcss U CYUTHIBaeTCs Ha IudpoBoM Tab10 mpudopa.

B pexnme pX n3MepeHHOE 3HaUYE€HUE TEMIIEPATypPhl PACTBOPA MOKET UCIIOJIb30-
BaThCS ISl KOMIIEHCALMU MTOTPEIIHOCTH U3MEPEHU, 00YCIOBICHHON 3aBUCUMOCTBIO
OJC »nexTpoAHOM CUCTEMBI OT TeMIlepaTyphl (naiee — TepMokomIiieHcarus). s
M3MEPEHUS TEMIIEPATYPBI UCIIOIB3YETCSI TEPMOJATYUK, KOTOPBIA TOMENIAETCS B aHa-
mu3upyemsblii pactBop. IIpeoOpazoBarens H3MepsSeT BEIUYHMHY CONPOTHBICHUS U
PacCUUTHIBAET TEMIIEPATYPY PAaCTBOpA.

KoncTpykuusi npudopa. O61muii Buj npeodpa3zoBarelisi U 3JIEMEHTHI €ro KOH-
CTPYKLMH TOKa3aHbl Ha pucyHke 3.1. OpraHbl onepaTuBHOW HACTPOWKHU M BBIOOpA
pekruMa U3MepeHus, a Takxke UGPOBOM TUCIIICH BEIHECEHBI HA TIEPEIHIO0 MaHEh.
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I — udpoBoit aucruielt; 2 — opraHsl ynpaBJieHUs

Pucynoxk 3.1 — Monomep N-160.1MII (mpeobpazoBatenb u3mMepeHuit)

Ha 3agHeit manenu mpeoOpa3oBaTessi PacloIOKEHbI: BBIKIIOYATEIb CETEBOTO
nuTanust [, MHYp IJis MOJKJIIOYEHUS CETH 7, pa3beM JJIsi MOAKIIOUCHUS U3MEpH-
TeJbHOrO 3JiekTpoaa M3M 4, rHe3no [yl MOAKIIOYEHUS BCIOMOTATEIBHOIO 3JIEK-
tpona BCII 3, passembl mia nogkimodueHuss tepmokomieHcatopa TKA 5, pazpemsl
BBIXO/l u USB 6, 2 njist nOAKJIIOYEHUS] UCIIOJTHUTENIBHBIX YCTPOUCTB U MIEPCOHAIIb-
HOTO KOMIbIOTepa (PUCYHOK 3.2).

Pucynok 3.2 — 3anHss maHenb npeodpa3oBaTelis

IIpoBenenune usmMepeHuu.

1 [ToaroroBka npudopa kK padboTe MPOBOJUTCS B COOTBETCTBUU C HHCTPYKIIHEH.

[lepen norpykeHueM B aHAIU3UPYEMYIO CpeAy IPH MEPEMEIICHUN U3 pacTBOpa
0oJee BHICOKOM KOHIICHTPAIIMKM B MEHEE KOHIICHTPUPOBAHHBIN pacTBOp (C OoJiee BbI-
COKHMM 3Hauy€HHEM pX) BJIEKTPOAHAs CHCTEMa JOJKHA MPOMBIBATHCA IUCTUILIAPO-
BaHHOM BOJIOM U (KenaTeIbHO) aHAIM3UPYEMBIM PACTBOPOM.

[Tpu u3mMepeHussx HeOOXOAMMO YUUTHIBATH, YTO BPEMsI YCTAHOBJICHHS ITOTEHITHU-
aja M3MEPUTEIIBHOTO 3JIEKTPOJa M HHEPIIMOHHOCTh TepMokomiieHcaTtopa TKA-7.3
0OBIYHO HE MPEBBIIIAIOT 3 MUH C MOMEHTA MOTPY>KEHHUS B aHATM3UPYEMYIO CPEITy.
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2 TlpoBectn mu3MepeHus: mpoO BOABI M MPUTOTOBIECHHBIX PACTBOPOB (2-TIPOIICHT-
HBIW pacTBOP HATPUS THIPOKapOOHaTa M 3-MPOLIEHTHBIN PACTBOP YKCYCHOM KUCIIOTHI).

Ilopsook npogedenus uzmepeHuiL.

— KOMOWHUPOBAHHBIA U3MEPUTEIBHBIA JIEKTPOJ 3aKPEMUTh B IITATUBE U TIOJI-
KIIIOUUTH K THe3ay U3M;

— aBTOMATHYECKUN TEPMOKOMIIEHCATOP 3aKPENUTh B IITATUBE U MOJKIIOUUTH K
Bxony TKA;

— MOHOMEP BKJIFOYUTH B CETh U MPOrPETh B TeUeHUe 15 MuH;

— MPOMBITH JJIEKTPOJ AUCTUUIMPOBAHHON BOJIOW W yAaJIUTh OCTATKH BOJbI
bunpTpOBAILHON OyMaroii;

— IIPOMBITh JIEKTPOJI U3MEPSAEMBIM PACTBOPOM;

— MOTPY3UTh JIEKTPOJ U TEPMOKOMIIEHCATOP B UBMEPSIEMBIN PacTBOD;

— Haxartb knaBuiny CETh. Ha qucninee otpaxkaercst 3nHauenue pH pactopa;

— u3MepeHus nmposectd 3 paza. OKOHYATEIbHOE 3HAYEHUE U3MEPEHHOUN BEJINYU-
HBI — CpeliHee apu(hMETUUECKOe U3 MOTYyUYEHHBIX 3HAUCHUI;

— CpaBHUTH noaydeHHble 3HaueHus ¢ [1/IK u3 tabnuust 3.2 u caenats BBIBOA O
KaueCTBE BOJIbI U IPYTUX MPOAYKTOB;

— B IPOMEXYTKAX MEXKJIY U3MEPEHUSMH JJICKTPOJ XPAHUTh B JUCTUILIIMPOBAH-
HOM BOJE.

3 Pesynbrarel uamepenuit pH odpopmute B Buae tabauusl 3.3, cienaiiTe BIBO/I.

Ta6muma 3.3 — Pe3ynpTaThl U3MEpEHUS

HaumenoBanue N3mepennoe Homyctumoe
[Tokazarens
oOpa3sia 3HAUCHUE 3HAYCHUE

Konmponvnvie éonpocut

1 Yro npencrasnser coboii mkana pH?

2 Tlonarue acunuduKanuy OKpy>KaroIIe Cpepbl.
3 IlocneacTBust KUCIOTHBIX OCAJKOB.

4 IlpuHuun paboTsl HOHOMEPA.
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4 JlaGopaTopHasi padora Ne 4. YnpaB/jieHue YypOBHeM 3arps3HeHHsA
BO/bI B 03€epe

Ileab padoThl: BEIBECTH BOAOEM M3 3ayNICHHOTO COCTOSIHUSI U 3aTE€M TOJIep-
’KUBaTh Ka4eCTBO BOJBI B BOJOEME HAa YPOBHE MPEACIbHO TOMYCTUMON KOHIICHTpA-
uuu (I1K).

4.1 Teopemuueckasn yacmo

4.1.1 Obwue mpebosanus.

VYnpasnsemas sxonorundeckas cuctema « O3EPO» BkitouaeT B ce0s cieayroriee.

1 Bonoém cpenHux pasMepoB B 4epTe ropojia, pa3oMThIi Ha TPU 30HBI — IPOMBIILI-
JICHHY10, CPEJIHIOI0 U KYJIbTYpHYI0. B Wrpe ycraHoBjeH mpeen JOIMyCTUMBIX KOHIIEH-
tpaumii (ITJK) B MuyuurpaMmax Ha JUTp MO KUCIOPOY, OPraHUKE M HEOpraHUKe st
KaKJI0M 30Hbl. HOpMaJIbHBIM CUMTAETCSI YPOBEHB BOJIBI B 03epe 9,8...10,2 M.

2 Tlpubpexubsie npeanpusTus (3aBon, (abpuka, 0asza), UCTHOJB3YIOIUINE BOIY
o3epa JJIsi CBOUX TEXHOJOTHYECKUX IMPOIIECCOB, 3arps3Hsis €€ OpraHukor u Heopra-
HuKOW. KOHIIeHTpaly OpraHuKy U HEOPraHWKHU B COpachiBaeMOW BOJE MOTYT Me-
HATBHCA YEPE3 KAKIYIO0 JAeKaLdy.

3 T'mapomerciyx0y, 0OecrneynBaIOUIyl0 KpPaTKOCPOUHBIM NMPOrHO3 (Temimepa-
Typa BO3/lyXa U BOJbl, OCaJKH, JABJICHUE U CHUJIA BETPA).

4 ]JIBe cTalMOHApHBIE CTAHLIUU €KEIHEBHOTO B3STHS MPOO BOJBI B IPOMBIIILICH-
HOW M CpefHeH 30HaX U OAHY MEPEeABIKHYIO — AJIs B3ATUS IPOO BOABI IO HEOOXOH-
MOCTH B KyJIbTYPHOH 30HE.

5 Cnyx0y ynpaBiieHUsI KAYECTBOM BOJbI: MOJKAYKY YMCTON BOABI B MPOMBIIII-
JI€HHY10 30HY — P, OTKauKy BOJIbI U3 KYJbTYpPHOU 30HBI S, HICKYCCTBEHHYIO a’paluio
BOoJ cpenHel Al u KynbTypHOU A2 30H.

6 duHaHCUPYIOLIUK OPTaH.

VYrpaBieHue 3KOCUCTEMOM: IIUKINYECKOE.

B nauane xaxaoro nukia o0ydyaeMblii OLICHUBAET:

— COCTOSIHHE 03€pa — KaueCTBO BOJIbI B KX I0W 30HE 03€pa, YPOBEHb BOJIbI;

— IIPOrHO3 TIOT0/1bl HA TEKYIIYIO JIeKaly;

— MPOTHO3 ACSITEIbHOCTU MPUOPEKHBIX MPEANPUATHH 110 00bEMY UCOIb3yeMON
BOJBI M KOHLEHTPALUsIM OPTaHUKH U HEOPTaHUKHU B CTOYHBIX BOJAX;

— UMEIOILYIOCS B €r0 PaclopsKEHUU JEHEXHYI0 CyMMY JUIS pacxoja Ha mepe-
KauyKy BOJIbI U a3PaLIMIO.

4.1.2 Ilooknouenue Kkomnviomepa u 3anycK Npocpammoi.

[TpousBecTr MOJKIIIOUEHHE MYyTEM Ha)KaTHs COOTBETCTBYIOIIMX KHOMOK (PyHK-
IIMOHAIBHBIX OJIOKOB B CJIEAYIOIICH MOCIEI0BATEIbHOCTH: CUCTEMHBIN, JUCTUICH.

Jlst 3amycka mporpamMmbl Beiienute KypcopoM (aitn «Lake.exe» m HaxmuTe
kinasuiry «Enter» (BBO/).

[Tocme 3amycka mporpaMmbl Ha 3KpaHE IOSIBUTCS 3aCTaBKa 03€pa M CTPOYKaA
MEHIO BBepxy 3kpaHna. [{ns Toro yroObl BOMTH B MEHIO HEOOXOJMMO HAXKATh KJla-
Buiily «Ecs». [Iis1 BIOOpa OTHOTO U3 PEKUMOB, YKa3aHHBIX B MEHIO HEOOXOAUMO HC-
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M0JIL30BaTh KJIABHUIIIK Kypcopa:
CTpeJIKa BIIpaBO [—>], cTpenka BIE€BO [<——I.

Jlnst pukcannu BBIOpaHHOTO pexuMa HeoOX0AMMO HaxaTh KiaBuiny «Enter».

Pexxumpl, Bxoasimue B cocraB MeHlo.

[TOMOIIIb — BbI1a4a Ha 3KpaH UHCTPYKIIMH MO pabOTe C IPOTrpaMMON.

O3EPO. (ITpu ureHnr MHCTPYKIMHU JBUTaTh TEKCT HA SKpaHE MOXKHO MpH IO-
momu knaBmu Page Up u Page Down.)

VIIPABJIEHUE — 3aganuie napaMeTpoB (IIpU 33JJaHUU NTapaMEeTPOB UCIOIb30BATh
KJIABUIIIM CTPEJIKA BIPABO, CTPEJIKA BJIEBO, CTPEJIKA BBEPX, CTPEIIKA BHU3).

COCTOSAHHE — noka3bpIlBaeT COCTOSHUE SKOCUCTEMbBI HA ONIPEAECIEHHYIO ATy .

PABOTA — 3amyck cucTeMbl Ha BEIOpAHHBIN ITUKIL.

[TPOI'HO3 — moka3pIiBaeT MpOrHO3 MOroAbl Ha BBIOPAHHYIO JIEKaIy, IPOTHO3
JNEATEIbHOCTH NPEANPUATHI HA TEKYUIYIO IEKay.

JI1s BBIXOJ1a M3 MpOrpamMMbl HYKHO UCIIOJIb30BaTh KiaBuiry [F10].

KpaTkoe pykoBoacTBo mo padore ¢ mporpammoii. OOydaemblii B UTPE BbI-
IIOJIHAET POJb AUCIIETYEPA IO YIPABICHUIO DKOJIOIMYECKOM cucreMou. Ero 3amada
COCTOUT B TOM, YTOOBI B TEUEHHE TIEPBOTO MECSIIA YIIPABJICHHS BBIBECTH 03€pO U3 3a-
NYIIEHHOTO COCTOSIHUS JI0 YPOBHS IpenenbHO nonycTumbix kKoHueHtparuil (IT1K)
110 KUCIJIOPOJly, OPTaHUKE U HEOPTaHUKE, @ B TEUEHHE BTOPOr0 MeCALA MOIICPKUBATH
B 03epe KauecTBO BOoAbl HAa ypoBHe II/IK. /Ins ycnemHoro yrmpasiieHus OH JIOJKEH
YCBOUTH 3aKOHOMEPHOCTH, JIEKAIINE€ B OCHOBE BOJHOTO OaslaHca, MPEBPAIICHHUN U
JNECTPYKUHUH BEUIECTB, HACBIIIECHUS BOABI KUCIOPOIOM, BIMSIHUSI METEOYCIIOBHI Ha
AKOJIOTMYECKHE MPOLIECChI; €My HEOOXOAMMO HAYYUTHCSI ONTUMAIBHOMY IIJIaHUPOBA-
HUIO HECKOJIBKHX B3aMMOCBSI3aHHBIX MapaMETPOB YMNPABJICHUS B YCIOBHUSX OrpaHU-
YEHHS] CYMMapHOM CTOMMOCTH Pacxo0B.

[Tocne aToro 3amaueii 00y4yaemMoro oka3blBaeTCs BHIOOD:

— MPOJIOJKUTEIBLHOCTH ouepeHoro nukia (ot 3 go 10 cyr);

— MOIIHOCTH MOJKAYKH YUCTOU U OTKAUKH 3arPS3HEHHON BO/IbI;

— UHTEHCUBHOCTHU UCKYCCTBEHHOW a’paliyu.

[Tocne BBOAa 3TUX JaHHbIX B OBM Monenupyercss €CTECTBEHHOE ITOBEIICHHE
HKOJIOTMYECKON CUCTEMBI B T€UEHHUE JUIUTETbHOCTH BEIOPAHHOTO ITUKJIA.

Bech nporiecc B 11e510M UMEET clieytone oco0eHHOCTH. Eciii ypoBeHb BObI B
03€pe BBIXOJUT 32 MPEEIIbl JTOMYCTUMBIX HOPM, TO Ha OJHU CYTKM CTaHUUU Tepe-
KAuKu BOJbI NIEPEBOJIATCS AaBTOMATUYECKU HA PEKUM IMOJbEMA YPOBHS WIH €r0 CHU-
xeHus. Ecnu BblJieNieHHas Ha yIpaBJ€HUE JCHEXKHAas CyMMa OKa3bIBAae€TCs M3PAcXo-
JIOBAaHHOW paHbIIE IBYXMECSYHOTO CPOKa, TO OOy4aeMbIil B OCTABIIMECS JHU HE MO-
KET BO3JIEUCTBOBATh HA CUCTEMY (IKOCHCTEMA PA3BUBAETCS C OTKIIOUEHHBIMU CTaH-
UMM TEPEeKayKu BOJbI U ee a’panuu). HaumHas co BTOporo mecsiia yrnpaBlICHHs
AKOCUCTEMOM 00y4aeMOMY HAYUCISIOTCS MITpadHbIe OB IO OJHOMY 32 KaXKJIbIH
JIeHb, Korjga He Obulo oOecredeHo KayecTBO BOJbl. OOyyaeMblil OTCTpaHsSeTCsl OT
JTOJDKHOCTHU JIMCTIeTYepa mnocie noxyyenus 16-ro mrpaduoro Oannia.

OOBIYHBIN UTPOBOM IUKI COCTOUT M3 MOCIIENOBATEIHLHOCTH OOpallleHui K pe-
*umaM B TakoM nopsiike: Cocrosinue — [Iporuos — Ynpasnenue — Pabora.

B TeueHMM HIOHA, NTOKA WUTPOK BBIBOAUT 03€PO U3 3aIYLIEHHOTO COCTOSHMS,
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mrpadHpie 0amibl HE HAYUCISIOTCA. B TedeHunm wrons oOydaeMoMy HAYUCISIOTCS
mrpadubie 0aIbl — IO OJTHOMY 3a KaXKIIbIH JIeHb, KOT/Ia He ObUTO 00eCTieueHo Kade-
CTBO BOJBI B JTIFOOOH 30HE.

Jns ympaBieHus 3kocucTeMoM o3epa Ha 2 mecdana Beiaensercs 300 p. Otum
JEHbI'M PACXOJyIOTCS Ha NEPEKayKy BOJBI M HA UCKYCCTBEHHYIO a’pauuio. OTcyT-
CTBHE yuyeTa JICHEKHBIX PacXOJ0B OyJAEeT CO CTOPOHBI 00ydaeMoro OOJIbIIONW OLINO-
koi. Kak Tonbko BbIJIeJIeHHAas cyMMa OyAeT M3pacXo/I0BaHa, TaK B OCTABIIMECS JTHU
JKOJIOTMYecKas cuctemMa OyAeT pa3BUBAaThCS 0€3 BO3MOXKHOCTH YIPABICHHS CO
CTOPOHBI 00Y4ae€MOT0, UTO OYEHb OBICTPO MPUBENET K YXYLUIEHUIO KaueCTBA BOJIbI.

Takum oOpa3om, ISl YCTICIIHOTO YIPaBiICHUs] KaueCTBOM BOJIbI B 03epe HEOO-
XOJIMMO OCBOUTH 3aKOHOMEPHOCTH, JIeXKallllie B OCHOBE BOJIHOTO OajaHca mpeBpariie-
HUSL U JECTPYKIMH BELIECTB, HACBIIIEHUSI BOJbI KHCIOPOJOM, BIUSHUS METE0YCIO-
BUW Ha SKOJOTUYECKHUE TPOIIECCH: HEOOXOIUMO HAYYHTHCS ONTUMAJIHLHOMY IUTAHH-
POBaHHIO HECKOJIBKUX B3aMMOCBSI3aHHBIX [MAPAMETPOB YNPABJIECHUS B YCIOBUSAX Orpa-
HUYEHHUS CYMMapHOW CTOMMOCTH pacXOOB.

Jlnst ocBoeHMst pabdOThl ¢ MPOrpaMMOM B JHMAJIOTOBOM PEXHUME HE TpeOyeTcs
CHEIHNaTbHON TOArOTOBKM. 3HAKOMCTBO C YCIOBUSMHU pabOThl 3a TEPMHHAJIOM,
C DKOJIOTUYECKOM CUCTEMOM U €€ 3aKOHOMEPHOCTSIMH, C LIEIbI0 00YUEHHS M OLIEHKOU
JEeSATENbHOCTH 00y4aeMOro NpOU3BOJAUT CaMa MporpaMmma.

HToroBas orieHKa BbICTaBISETCS 00yd4aeMOMY TOJBKO 3a KOJIMYECTBO HaOpaH-
HBIX WTpadHbIX 0am10B. UTOroBBIMU MOTYT OBITH CIEAYIOIINE OLEHKHU:

— «OTJIMYHO» — HET MTpadHbIX 0AIIOB;

— «xopoioy» — mrpadHbIx 6amioB He 6onee 10;

— «YIIOBJIETBOPUTEIBbHOY» — mITpadHbIX 6amios ot 11 1o 15.

Ecnu oOyuaemblii mosydaet 16-i mrpadHOil 6ami, TO OH OTCTpPaHSAETCS OT
JOJKHOCTHU JucrieTdyepa (OleHKa «HEYI0BJIETBOPUTEIBLHO ).

4.2 Ilpakmuueckasn uacmeo

1 [Tomo6paTh onTUMAaTBbHBIE TTApAMETPHI PYHKIIMOHUPOBAHHUS CUCTEMBI.
2 B ordere mpeacTtaBUTh TAaOIUITy, OTPaXarONIyl0 TUHAMUKY U3MEHEHUS Tapa-
METPOB CHUCTEMBI 3a 1-i Mecsil paboTsl (Tabnwuia 4.1).

Ta6muma 4.1 — JlnHamMuka U3MEHEHHUs TapaMeTPOB CUCTEMBI

[Hara [IpombllneHHas 30Ha Cpennsist 30Ha

Mecsna Heoprauuka | Opranuka 02 Heoprauuka | Opranuka 02
1.06. 500 100 0,5 450 100 1,0
1.07.

3 IlpencraButh rpadguku cocTosHus o3epa ¢ 1 uroHs 1o 1 urons (pucyHok 4.1)
¢ yka3zanueM ypoBHen [TJ[K.
4 Cnenathb BBIBOJIBI IO pe3yJibTaTaM pabOThI 3a 2 Mecsla.
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Ozﬂ‘ Heopranunka ﬂi Opranuka 4

2 TIJIK 350 60 TIJIK

»
»

.06 1.07 T, cyt T, cyt

Pucynok 4.1 — JlunHamuka u3MEHEHUs IapaMeTPOB CUCTEMBI B IIPOMBIILIIEHHOMN 30HE

Konumponvnsie éonpocut

1 Ha uto pacxoyeTcs KUCIOpO B BOJIE U KaK MOMOJIHSIETCSA?

2 B cBs3u ¢ KakuMu (paKTOPAMH MOBBITIAETCS HACBIIIIEHNE BOBI KUCIOPOIOM?
3 OT 4ero 3aBUCUT CKOPOCTh Pa3I0KEHUsI OPraHUKU?

4 3a cyeT yero BO3pacTacT KOHUECHTPAIMd HEOPTaHUKHU B BOJIE?

5 JlaGoparopnas pabGora Ne 5. OmnpeaeineHue JA0MyCTHUMBIX
COpPOCOB CTOYHBIX BOJ

eab padoThl: U3yUYUTh METOJAUKY U MPOLEAYPY MPOBEACHUS U TPEACTABIECHUS
pe3ynbTaTOB pacuera U 000CHOBaHUS COPOCOB CTOYHBIX BOJ MPOMBIIIEHHOTO MPe/I-
IPUSTHS; BBITIOJHUTH PacuyeThl 1 000CHOBATh HOPMATUBBI COpOCA CTOYHBIX BOJI.

5.1 Teopemuueckasa uacmep

COpocC CTOUHBIX BOJ] B BOJHBIE OOBEKTHI SIBISECTCS OJTHUM U3 BUIOB BO3JICUCTBUS
Ha BOJIHbIE OOBEKTHI M OTHOCUTCS K CHEIMAJIbHOMY BOJIONOJIb30BaHUIO. [Ipeanpus-
THUS1, OCYLIECTBIISIONINE COPOCHI CTOYHBIX BOJ B BOAHBIE 0OBEKTHI, 00s13aHbI 0(POpM-
JSATHh pa3pelICHUE Ha CIEUAIbHOE BOJOMOIB30BAHUE, B KOTOPOM YCTAHABIUBAIOTCA
JOMYCTUMBIE KOHIIEHTPALIMKU U JIONTYCTUMBIE COPOCHI (BPEMEHHbBIE JOMYCTUMBIE KOH-
IEHTPAIMK ¥ BPEMEHHBIE JIOMYCTHUMBbIC COPOCHI) I YTBEPKIACHHOTO MEpeyHs 3a-
rpsa3Hsonmx BemecTs (3B).

3B, yka3aHHbIE B pa3pelICHUH Ha CIEHHAIBHOE BOJONOJIB30BAHUE, NEISTCA HA
Hopmupyemvle u koHmpoaupyemvole. Ilepeuenbr Hopmupyembix 3B B cocraBe ropo-
CKHMX CTOYHBIX BOJ| YCTaHABJIMBAETCS C yueToM crrcka 3B, oOpasyronmuxcs B pe3yib-
TaTe AESITEILHOCTU BCEX BOJOMOJIb30BATENEH, OTBOISAIIUX CTOYHBIE BOJIBI B CUCTEMBbI
ropojickoi kananm3anuu Ha ocHoBe TKII 17.06-08-2012. 3B, koHIIEHTpalUsi KOTO-
PBIX Ha BXOJ€ U BBIXOJIE U3 OYMCTHBIX coopyxeHus He npesbimaet [1JIK mis peido-
XO3SIMCTBEHHOT'O BOJIOIIOIB30BaHUS, BKIIFOUAIOTCS B CHIUCOK KOHTPOJUpyEMbIX 3B.

Llonycmumas koHyewmpayus — MakcUMalbHas KoHuUeHTpauus 3B B cocrase
CTOYHBIX BOJ, OTBOJIMMBIX B BOAHBIA OOBEKT, COONIOJEHUE KOTOPOW 00ecreuynBaeT
YCTaHOBJICHHBIE HOPMATUBBI Ka4eCTBa BOBI BOJHOTO O0BEKTa B KOHTPOIHLHOM CTBO-
pe. Honmyctumblie KoHUEHTpauuu 3B B cocTaBe CTOYHBIX BOJ YCTaHABIMBAIOTCS IS
Kaxxaoro 3B ¢ yueToM Tuma CTOYHBIX BOJ, HOPMATUBOB KauyecTBa BObl, (hOHOBOM
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KOHIIeHTparuu 3B, accummmpyromieit CnocoOHOCTH BOJTHOTO 00BEKTA.

IIpeodenvno oonycmumasn konyenmpayus (IIJ[K) 3B B Bome — MakcumaibHas
KOHLIEHTpalus 3B B Boje, MPEBBIIEHUE KOTOPOU MPUBOJIUT K HENIPUTOJHOCTH BOJIbI
JUIS1 OPENIEJIEHHOTO BUIA BOJOIOJIb30BAHMS.

Donosasa konyenmpayus 3B — oka3zaTenu KauecTBa BOJbI U KOHIEHTparui 3B
BBIIIIE 110 TEYCHUIO OT 00bEKTa BO3JACHCTBUSI.

Hopmamuewvr 0onycmumeix copocos 3B — makcumanbHO gomyctuMas macca 3B
B COCTaBE CTOYHBIX BOJl, OTBOJIMMbBIX B BOJIHBI OOBEKT, MPU YCTAHOBICHHOM PEKUME
BOJOOTBEICHUS, TIPH COPOCE KOTOPOH 00ECTICUNBAIOTCS HOPMATHBBI KAYECTBA BOJIBI
BOJITHOTO 00BbEKTa B KOHTPOJIBLHOM CTBOPE.

Bpemennvie nopmamueor oonycmumvix copocoé 3B — MakCUMajIbHO JTOMYCTH-
Mas Macca 3B B cocTaBe CTOYHBIX BOJ, OTBOJAMMBIX B BOJHBIM OOBEKT, MPU YCTAHOB-
JIEHHOM PEXHME€ BOJOOTBEACHUS Ha OTPAHUYCHHBIM MPOMEXKYTOK BPEMEHH, B TEUe-
HUE KOTOPOT'O BBIMOJHSIOTCS MEPONPUITHUS MO TOCTHKEHUI0 HOPMATUBOB JOMYCTH-
MBIX COpOCOB.

Konmponvnuiii cmeop — ycaoBHOE MOIMEPEYHOE CEYEHUE BOAHOIO 00BEKTA, B KO-
TOPOM MPOU3BOJAT KOMILUIEKC PabOT € LEbI0 OJIYYeHHs JaHHBIX O MMOKa3aTeNsIX Ka-
4yecTBa BOJIbl M KOHIIEHTpaluii 3B.

Pacuer u o6ocHOBaHMEe nomycTUMBIX cOpocoB 3B B cocTaBe CTOYHBIX BOJ MPO-
U3BOJUTCS B HECKOJIBKO JTAIIOB:

— OIpEeJEIICHNE JOMYCTUMBIX KOHIEHTpaui 3B;

— 000CHOBaHUE CIUCKA HOPMUPYEMBIX U KOHTPOJIUPYEMBIX BEIIECTB;

— ONpeieJIeHNEe BPEMEHHBIX HOPMAaTUBOB Ka4eCTBA BOJIbI (ITPU HEOOXOAUMOCTH);

— COCTABJICHHE TJIaHA BOJIOOXPAHHBIX MEPOTIPUSITUM.

Onpeodenenue donycmumvix KoHyeumpayuii 3B 6 cmounwvlx 800ax, omeoouMblx 8
800HbIU 0OBEKM.

[To Tabmune 5.1 ycraHaBnMMBAIOTCS TOMYCTHMbBIC KOHIICHTpAIUU I XUMUYE-
ckoro notpebsenust kuciopoaa (XIIK), Ouomornueckoro morpedieHus KUCIopoaa
3a 5 nueit (BIIKs), B3BeleHHBIM BelecTBaM, aMMOHHUI-HOHY, a30Ty oO1miemy, ¢oc-
¢dopy 00I1eMy B 3aBHCHMOCTH OT MAacChl OPTaHUYECKHX BEIIECTB, COACPKAIIUXCS B
CTOYHBIX BOJIaX W MOCTYIAIOIIMX HA OYHCTHBIC COOPYKCHHS, OMPECIISIEMON MO IK-
BUBAJICHTY HACEJICHHUS.

Ta6muma 5.1 — JlormycTumblie KOHIIEHTpau 3B B OUMIIIEHHBIX CTOYHBIX BOJIAX

SKBHBATCHT XTIK, BITK, B3Beuiennbie | AMMOHUI- A30Tv (Docq)(zp
Hacenenus Noks | MrO2/nm® | mrOz/nm? Bemecnza, HOH, 3 O6HH/H/I3’ 06HIHH3’
MI/ M MI/IM MI/ oM MI/oM
o 500 125 35 40 H/H* H/H H/H
501...2000 120 30 35 20 H/H H/H
2001...10000 100 25 30 15 H/H H/H
10001...100000 80 20 25 H/H 20 4,5
Bbonee 100000 70 15 20 H/H 15 2,0
Ilpumeuanue — * H/H — IOKa3aTeab HE HOPMUPYETCS
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DKBHUBAJICHT HACEJICHUS OIpeeisercs mo Gpopmyie

BIIK,

N, _ CHOCT 'QcyT

OKB g , (5.1)
ri€ a — KOJIHNYCCTBO 3B, BHOCHUMBIX OJHHM 4YCJIIOBCKOM B CTOYHBIC BOJBbI,

a = 60 r/(uyen.-cyr);
C2" — konneHTpanust 3B B CTOYHBIX BOJAX, MOCTYMAOIIAS HA OYHUCTHBIE CO-

OpyKeHus, olleHuBaeMas 1o nokasaremo BIIKs, mrO./mv’;
Qcyr — CYTOUHBIN PACXOJ] CTOUHBIX BOJ, M>/CYT.
JlonmycTUMBbIE KOHLIEHTPALMK JJIsI OCTAJIbHBIX 3B pacCunTHIBAIOTCSA C YUETOM
ACCUMUJIMPYIOIIEH CIIOCOOHOCTH BOJIHBIX 00BEKTOB 110 (hopMyJie

Cron =| (n=1)-(1K ~Cy ) |+ 11K | (5.2)

IJI€ 1 — KPaTHOCTh pa30aBieHUs] OTBOJUMBIX CTOUYHBIX BOJI;

IIJIK — npesienbHO onycTuMas KOHLeHTpanus 3B B Boge, Mr/am?’;

Cp — onoBas koH1eHTpauus 3B B Bojoeme, Ciay>KaleM NPUEMHUKOM CTOYHBIX
BOJ, MI/OM?;

KpaTHocTh pa3baBieHusi CTOUYHBIX BOJ paCCUUTHIBAETCS MO (popmyiie

+ ke
p=diou’s ;M < (5.3)

IJ€ ¢ — Pacxo OTBOAUMBIX CTOUHBIX BOJI, M>/C;

kcvm — KO3 OUIMEHT CMEIIEHNs CTOYHBIX BOJ ¢ MacCOi BOJOTOKa;

Q — pacxo/ BOJBI B BOJOTOKE, CIIyKALIEM TPUEMHMKOM CTOYHBIX BOJ, M>/C.

O06ocHOBaHME TOMYCTHMBIX KOHIIEHTPAIMH U COPOCOB B COCTAaBE CTOYHBIX BOJ
OCYIIECTBIISIETCS UCXOAS U3 CIEAYIOMINX YCIOBUM:

— JiUIS BEIIECTB, HOPMUPYEMBIX MO Tabnuie 5.1, JOMyCTUMBbIE KOHIIEHTpAIuu
YCTaHABJIMBAIOTCS IO COOTBETCTBYIOIIUM 3HAUYCHUSIM U3 TaOJIHUIIbBL;

— JIJIs1 OCTAJIbHBIX BELIECTB:

a) ecnu ¢akThueckas KOHILEHTpauus 3B B OUYHMIEHHBIX CTOYHBIX BOJAX
MeHbIIe (POHOBOW B BOJHOM OOBEKTE, BEIIECTBO MCKIIIOYAETCS U3 CHUCKAa HOPMHUPY-
€MBbIX BEUIECTB U CTAHOBUTCSA KOHTPOJIUPYEMBIM IIOKA3aTEIEM;

0) ecnu (akTuyeckas KOHIEHTpamnus 3B B OUMIEHHBIX CTOYHBIX BOJAX
6onpine Gonosoi, I1JIK u pacdeTHOro 3HadeHUs! OMYCTUMOW KOHIICHTPAIMH, TO
yCTaHABJIMBAETCS BPEMEHHAs JOIMYyCTUMAas KOHIICHTpalus B pa3Mepe (haKTHUIEeCKUX
KOHIIEHTPALIUK;

B) eciu (hakTHUecKash KOHIEHTpalus 3B B cocTaBe CTOYHBIX BOJ OOJBIIE
(hOHOBOIA, HO MEHBIIIE pacueTHON KOHIIeHTpauu 1 He npeBbimaet [1JIK pprooxosstii-
CTBEHHOI'0 BOJIONOJIB30BaHUs, TO B KAUYE€CTBE JOMYCTUMOMN KOHILIEHTPAllUM YCTAHAB-
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nuBaercs (poHoBas KoHIeHTpauu 3B B BOJHOM 00BEKTE;

r) ecnu (pakTudeckas koHmeHTpanus oonbine Gonosoi u [1/IK, Ho MeHbIIe
pPacyYeTHON, TO JOMYyCTUMAasi KOHIIEHTpAIUsl YCTAaHABIWUBACTCS 10 3HAYCHUIO pacyeT-
HOW KOHIICHTPAIUH.

Onpenenenne BPEMEHHBIX HOPMATHBOB KadyeCcTBa BOJBI — IO PE3yJIbTaTaMm
IpeabIAYIEero dTana u3 cnucka 3B, cOpackiBaeMbIX B BOJIHBIM OOBEKT, BBIICISIOTCS
T€, U1 KOTOPBIX YCTaHABINBAIOTCS BPEMEHHBIC JIONYCTUMbIC KOHIICHTPAIUH.

CocraBJjieHue MJIaHA BOJ0OXPAHHBIX MEPONPHUSITHIA.

Jlist BemiecTB, U1l KOTOPBIX YCTAHABIIMBAIOTCS BPEMEHHBIC TOMYCTHUMbBIC KOH-
LEHTPALMH, COCTABIISIETCS IJIaH MEPONPUITHI MO JOCTHKEHUIO HOPMATUBOB JIOMY-
CTUMBIX cOpocoB. BojmooxpaHHble MEpONpUATHS ACNITCS Ha OpraHU3AlMOHHBIE U
TexHoJoruueckue. Opeanuzayuonusie MEPOIIPUSATHS MOTYT BKIIIOUATh: Pa3pabOTKy U
pacnpocTpaHeHue WH()OPMAIMOHHBIX MATEPHANIOB, JOTOJHUTEIHHBIC MEPOTPUITHS
MOHHUTOPUHTA ¥ KOHTPOJIS,, HA3HAUYE€HNWE OTBETCTBEHHBIX JIMII U T. 1. TexHoocuuecKue
MEPOIPUATHS MOTYT 3aKJIFOYAaThCsl B MOJIEPHU3AIINH, CTPOUTEIHCTBE U (MJIM) PEKOH-
CTPYKIIMM OYHMCTHBIX COOPYKCHHIA, YCTAHOBIICHUN peXuMa cOpoca TPOU3BOICTBECH-
HBIX CTOYHBIX BOJ| B CHCTEMY KOMMYHAaJIbHOW KaHAIW3alluW;, CHWKEHWU Macchl 3B
B CTOYHBIX BOJaX, MOCTYMNAIONINX HA OYHUCTHEIE coopykeHus. Habop MeponpusaTuii u
MIOCJICIOBATEIPHOCTD UX PEATU3AIMK OMPEACIISIIOTCS UCXOA U3 (PAKTHISCKUX YCIIO-
BUM (HYHKIIMOHUPOBAHUS MPEINPUATHSA. Pe3yabTaToM OpraHu3aliMOHHBIX MEPOTIPHSI-
TUW SBIIACTCS YCUJICHHE KOHTPOJIS, TEXHOJOTHYECKUX — JAOCTHIKEHUE JOIYCTUMBIX
cOpocoB, onpeaeeHHbIX 1Mo Tabnuie 5.1 unu hopmyne (5.2).

5.2 Ilpakmuueckasn wacmo

JIist KOMMYHalIbHBIX O4MCTHBIX coopykeHuit MI'YII «Bogokanam» TpeOyeTcs
ONpEeNeIUTh HOPMATUBBI JIOMYCTUMBIX KOHIIEHTpalnii 3B B cocTaBe CTOUHBIX BOJ Ha
BBIXOJIE C OYMCTHBIX COOPYKEHUI OMOIOTMUecKoi ounucTku. Ha odncTHbIe coopyike-
HUS MOCTYHAIOT XO3AMCTBEHHO-OBITOBBIC (KaHAIM3ALUSI) CTOYHBIE BOJIBI OT >KHJIOTO
doHTa U OOBEKTOB COIMATBLHON CQEphl, a TAKKE CTOYHBIE BOJBI CTPOUTEIHHOTO
npeAnpusTUs. BelllyCck cTOUHBIX BOJ ocyuiecTBiisieTcs: B p. CepeOpsiHKy Ha paccTosi-
HUU 7 KM OT yCThsl. Beimyck ocymiectBisiercs ¢ 6epera. CTOUHbIE BOJIBI OTHOCATCS K
KaTEropuu CMEUIAHHBbIX. [ mpennpusTvsi ONpenesieH CleAyroluil nepedeHs 3B
st HopmupoBanus: bIIKs, XITK, B3BelieHHble BeliecTBa, aMMOHUN-UOH, (ochop
001U, XJIOpUI-UOH, Cyib(aT-uoH, MUHepanu3auusa (mo cyxomy octartky), CITIAB
(aHMOH), HEPTEPOAYKTHI ¥ (POPMAIIbIACTH/I.

Pe3ynbraThl pacueToB M O0OOCHOBAaHHME JOIMYCTUMBIX KOHILIEHTpAlUi MpeacTa-
BUTh B (hopMme Tabauubl 5.2, B KOTOPOH BBIIETUTH BEIIECTBA, KOTOPHIEC SIBISIOTCS
KOHTPOJIMPYEMBIMU U T€, 111 KOTOPBIX YCTAHABIMBAOTCS BPEMEHHBIE HOPMATUBBI.

HcxonHbie TaHHBIC 71 pacdyeTa MpUBeIeHBI B Tabmumax 5.3 u 5.4.

[To BewecTBam, WISl KOTOPBIX YCTAHOBJIEHBI BPEMEHHBIE HOPMATHUBBI, CTYIECHTHI
CaMOCTOSATEIILHO Pa3paldaThIBAIOT BOJOOXPAHHBIE MEPONPUATHS MO (GopMe Taliu-
bl 5.5. HeoOxoIuMoO yKa3zaThb CPOKM MCIOJHEHUS, OTBETCTBEHHOI'O HCIOJIHUTENS
(ykasbiBaeTcst nomkHocTh 1 OUO), mpeanonaraembie pe3yibTaThl BBIIIOJTHEHUS Me-
PONPUATUI U IOCTUTAEMBIE KOHICHTPAILUH.
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Tabmuua 5.2 — O60cHOBaHUE TOMYCTUMBIX KOHLIEHTPAIM U COPOCOB B COCTaBE CTOYHBIX BOJ

3HaueHue PacuetHoe
Konnentpa- ®doHoBas ITJIK pbi- IIpennara-
us 3B Ha KOHIIEHTpa- | 00X03si- AOITyCTH- sHatenne €MO€ 3Ha-
HanmenoBanme | b MO KOH- JIOTTYCTH-
BEIXOJIE C s 3B CTBEHHOTO . YeHHUE J10-
3arpsA3HIIOLIUX MEHTPAMK | MOM KOH- .
3B) OYHUCTHBIX B BOJHOM BOJIHOTO o TABI- HeHTpa- Iy CTHMOiA
BEIIECTS ( COOpyKe- 00BeKTeE, 00BeKTa, KOHIICHTpa-
9 3 3 3 ne 5.1, uy, 3
HHI, MI/ 1M MI/IM MI/IM 3 3 MU, MI/IM
Mr/am Mr/am
XIIK 30
BITKs 6,0
B3Bemennrie Cpt 0,25
BCIIECTBA
Munepanu3zanus 1000
(mo cyxomy
OCTAaTKY)
Xnopua-uoH 300
Cynbbar-non 100
AMMOHHUN-NOH 0,39
HedrenpoaykTsr 0,05
CIIAB (anuon) 0,1
dopmanbaeru 0,01
docdop ol 0,2

KOHmPOJleble eonpocaol

1 JlatiTe onpeneneHue GOHOBOW M MPEACIBHO JOIMYCTUMON KOHIICHTPAIIHH.

2 B xakoM cilydae yCTaHaBJIMBAIOTCS HOPMUPYEMbIE U KOHTPOJIUPYEMBbIE MMOKa-
3aTenu cOpoca CTOYHBIX BOJ?

3 B ueM 3aKiI04arOTCsl OpraHU3allMOHHbIE U TEXHOJIOTMYECKHUE BOJIOOXPAHHBIC
MEpONpUATUA?

4 B COOTBETCTBUHU C KaKUMH JIOKYMEHTAMU OCYIIECTBIISIETCS ONPEIECICHHE J10-
MyCTUMBIX KOHIEHTPAIMI B CTOYHBIX BOAax?
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Tabmuua 5.5 — [1nan MeponpusTHii O AOCTHKEHHIO HOPMATHBOB JOMYCTUMBIX COPOCOB

. [Inanupyemslii
. | JHocruraempii
HaumenoBanue Cpok OTBETCTBEHHBII C3VIILTAT HOpPMAaTHUB
MEPOTIPUSITHS BBITIOJIHEHUSI WCIIOTHUTEIIb pe3y JIOITY CTUMBIX
MEpONPUSITHS .
KOHLICHTpaLUH

OpraHuzanvoHHbIE MEPONIPUSTUS
1
2
TexHOoIornuecKue MepOpUATUS
1
2

6 JlaGoparopnas padora Ne 6. OmnpenesieHue coaepKaHus
HUTPATOB B NMPOAYKTAX MATAHUS

ue.]'lb paﬁoTbI: MMOJYYHUTDb NMPEACTABJICHUC O MCAUIMHCKUX ITOCJICACTBUAX, CBA-
3daHHBIX C 3arpsA3HCHUCM OpraHU3Ma HUTpATaMH; O3HAKOMHUTBLCA C MCTOAAMU CHHIKC-
HHA COACPIKAHUA HUTPATOB B ITHIICBLIX IIPOAYKTAX PACTUTCIBHOI'O IIPOUCXOXKIACHUA,
d TAKXKC C MCTOAAaMHU OIIPCACIICHUA HUTPATOB B BOAC U B IIPOAYKTAX IMHUTAHHA KU IIPO-
BCCTHU COOTBCTCTBYIOIUC N3MCPCHH.

6.1 Teopemuueckasn wacmeo

Hutpatbel — conu u »dupbl a3oTHOM KucioThl, Hampumep, NaNOsz, KNOs;,
NH4 NO3, Mg(NO3).. OHu ABISIFOTCS HOPMAJIBHBIMU MTPOJTyKTaMU 0OMEHA a30TUCTBIX
BELIECTB JIF000T0 )KUBOI'O OPraHU3Ma — PACTUTENBHOTO U KUBOTHOTO, IOITOMY «0€3-
HUTPATHBIX» MPOAYKTOB B MpUpoOjie HE ObIBaeT. Jlake B OpraHu3Me 4eloBeKa B CyTKU
oOpa3zyeTcsi U ucnolib3yercsi B 0OMeHHbIX nporieccax 100 mr u Oosiee HUTPATOB.

W3 HUTPaATOB, €KEIHEBHO MOMAJAIINX B OPraHU3M B3pociioro yenoseka, 70 %
noctynaet ¢ opouiamu, 20 % — ¢ Bozo#, 6 % — ¢ MSICOM U KOHCEpBUPOBAaHHBIMU IIPO-
nyktamu. HUTpaTel HE OTHOCATCS K SOBUTBHIM BEIIECTBAM, HO MPEJICTABISAIOT ONac-
HOCTh T€M, YTO M3 HUX 00pa3ylOTCs HUTPUTHI — COJU a30TUCTOM KUCIOTHL. MIMeHHO
HUTPUTBI MOT'YT OKa3bIBaTh TOKCUYECKOE JIEHCTBUE HA YEJIOBEKA, KaK MPSAMOE, TaK U
OMOCPEAOBAHHOE, Yepe3 00pa30BaHUE JIPYTUX BPEAHBIX BEIIECTB, HAIIPUMEP HUTPO-
3amuHOB. Hutputel onmacuen Hutpatos B 30 pa3. B opranusMe yenoBeka HUTPATHI U
HUTPUTBI OBICTPO BCACHIBAIOTCS B KEIYJOYHO-KUIIEYHOM TpakTte. Hurparel BbIBO-
JSTCS ¢ MOYOM M YaCTUYHO MPEBPALIAIOTCS B HUTPUTHI, @ HUTPUTHI, OCOOEHHO TPH
NOCTYIUJIEHUU B OOJIBIIUX KOJIMYECTBAX, PEArUPYIOT C FeMOITIOOMHOM KPOBH, 00pa3ys
€ro COeAMHEHUE — METreMOrI00MH. DTO BEIIECTBO HE MOXKET BBINOIHATH (QYHKIIHMH
NEPEHOCYUKA KHUCIOPOJa, KaK IeMOrJIOONH, YTO MPUBOJUT K TUIOKCUM (KHUCIOPO-
HOMY TOJIOJIaHMIO) TKaHed. B pe3ynbrare — yxyJllIeHue CaMO4YyBCTBHS, CHI)KEHHE
paborocnioco6HOCTH, 00IIas caabocTh. Y YeloBeKa B KPOBH B HOPME METTEeMOIJIO-
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OMH MOYET COCTaBJIATH 110 2 % OT 001ero koauyecTBa remorioodnHa. [IpexpacHbiM
AHTUAO0TOM (TMPOTUBOSIANEM) OT METT€MOTJIOOMHEMHUHN SIBIIAETCS OOBIYHAST acCKOpOH-
HoBas kucnota (ButamuH C). Ecnu copepkanune merremoriioonna pgocturier 10 %,
TO HaOmrogaeTcsi 0ECCUMNTOMHBIN IMHAHO3 (CHHIOMHOCTH), Tipu 20...50 % mosiBs-
I0TCSI BBIPQXKEHHBIC MPU3HAKUA TUTIOKCUU — OJIBINIKA, TAXUKAPUsS, TIOTEPS CO3HAHWS,
npu MeTreMoryioonnemuu cBoitie 50 % HacTymaeT cMepTb.

OpnHako HeraTHBHAs POJIb HUTPATOB SIBHO MpeyBeaudeHa. JlocTaTOuHO BCHIOM-
HUTh, KaK IIMPOKO MCIOJB3YETCS B KIMHUYCCKON MPAKTUKE HUTPOTIUICPHH U JIPY-
rue JIieKapCTBeHHbIE (hOPMBI HUTPATOB 0€3 BCAKUX OMACCHUI HUTPUTHOU MHTOKCHKA-
uu. [IpyunHa B TOM, 4TO y B3pOCIBIX JIIOAEH MOJ BO3JEHCTBUEM BOCCTAaHABIMBAIO-
KX (GEPMEHTHBIX CHUCTEM METIeMOTrJI00MH OBICTPO MPEBPALIAETCS B OKCUTEMOTJIO-
OuH (HACHIIEHHBIH KUCIOPOIOM reMorioorH). MiHoe feno — rpyaHbie JeTH, 0COOCH-
HO JI0 3-MECSYHOTO BO3pacTa, Y KOTOPHIX HYXHbIE (DEPMEHTHBIC CHCTEMBI €Ie HE
chopmupoBanbl. [loaToOMy B MHpe pEeruCTPHUPOBAIUCH OTACIBbHBIC CIIy4au OCTPBIX
OTpaBJIeHU! (METTEMOTIOOMHEMHH) MIIQ/ICHIIEB MMUTATEILHBIMU CMECSIMH, TIPUTOTOB-
JIEHHBIMU Ha BOJIE C BBICOKHMM COJIEP’KaHHEM HUTPATOB, a TAKXKE IMPU KOPMJIICHUH Ma-
JIBIIIEH TTIOpe U3 MIMUHATA, KOTOPBIM CHJIBHO HAKAIJIUBAeT HUTPATHI.

Hutpatsl comepkarcsi B TouBe, IPUPOAHBIX BOJAX, PACTUTEILHOM M KUBOTHOM
Marepuale, a Takke B aTMOChEepHOM BO3/lyXe (B HEBBICOKHMX KOHIEHTpALUSIX) MPHU
ero 3arpsisHeHuu. Pa3nokeHne opraHu4ecKuX OCTaTKOB (pPaCTeHUH, dKUBOTHBIX, MUK-
POOPraHU3MOB U JIp.) ¢ 00pa30BaHUEM COSAMHEHUN a30Ta, KOTOPbHIE, B CBOIO OYEPE/ib,
NOTPEOIISIIOTCS HOBBIMU PACTEHUSIMU, MUKPOOPTaHU3MAaMH U T. J., — 3TO CYIIHOCTb
KpyroBopoTa a3oTa B mpupojie. B pesynbrare AesITeNbHOCTH HUTPOOUIMPYIOUTUX
OaKkTepuil U3 HUTPATOB OOPA3YIOTCS HUTPUTHI, HO UX €CTECTBEHHAs] KOHIICHTpALUS B
BOJIC U PACTEHUSAX OOBIYHO OYEHb Maja.

[TomumMo TIpUPOTHOTO, UMEETCA M JIPYroll MCTOYHMK IMOMAJaHUS HUTPATOB H
HUTPHUTOB B TOYBY W TPYHTOBBIC BOJBI — AHTPOIOTCHHBIN, T. €. CBA3AHHBIA C Jes-
TEIHHOCTHIO YEJIOBEKA. DTO TOPOJCKHE OTOPOCHI, MPOMBIIIIICHHBIE OTXO/IbI, BHIXJIOI-
HbIE Ta3bl U, KOHEYHO K€, a30THBIC YJ100peHusi. B nmpoMeliniuieHHO# cdhepe Haubob-
€€ MOCTYIJICHUE B OKPY>KAIOIIYIO0 CPEAy CBSI3aHHOTO a30Ta JIal0T MPOU3BOACTBA IO
nepepadoTKe TOTUTMBA, MPEIMPUATHS MMUAIIEBON MPOMBIIUICHHOCTH, HedTemepepabda-
THIBAIOIIUE 3aBOJIBI.

ConepkaHue HUTPATOB B MOBEPXHOCTHBIX M TOJ3EMHBIX BOJIaX BapbUPYET B
IIUPOKUX TMpeJiesiaX B 3aBUCUMOCTH OT T€OXMMHUYECKUX YCIIOBUM, TPUMEHEHUS a30T-
HBIX yI0OpEHM, METOJ0B OYMCTKUA CTOYHBIX BOJ. B BOjie crCTeMBbI TOPOACKOTO BO-
NOCHAOXKEHHUs COJIep)KaHHE HUTPATOB OOBIYHO HEBBICOKOE. 3HAYUTENHHO OOJbIIHE
KOHIIEHTpAI[M HUTPATOB OOHAPY>KMUBAIOTCS B TPYHTOBBIX BOJIAX U KOJOJE3HOU BOJE
B CEJIbCKOM MECTHOCTH, OCOOCHHO B pallOHaX MHTEHCHUBHOTO 3eMJIEAENHs U BOJIU3U
YKUBOTHOBO/TYECKUX KOMIUIEKCOB. HUTpaThl, mocTymaromue B OpraHu3M 4YesioBeKa C
BOJIOW, UMEIOT 0co0O0€ 3Ha4YeHue, T. K. OHU B 1,25 pa3a TokcuyHee, YeM HUTPATHl B
NpOayKTax nutanus. HUTpaTel Jerko ycBauBaroTCA B OpraHU3ME 4Y€JIOBEKa, TJIe OHH
MOT'YT 00pa30BbIBATH TAKUE COCIUHEHUS, KAK HUTPUTHI, OKUCIIBI a30Ta, aMMHUAK.

OO0 ynoOpeHusx cieayeT cka3zaTb 0c000. B coBpeMeHHOM CelbCKOXO3SIHCTBEH-
HOM IIPOM3BOACTBE 03 HUX OOOMTHCH HENb3d. A30T — ATO TVIABHBIA IMHTATCIbHBIN
AJIEMEHT JUIsl paCTeHUM, U JJis O€THBIX a30TOM TOYB MPOCTO HEOOXOIUMO JOTOIHHU-
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TEJIbHOE BHECEHHE a30THBIX yaoOpeHuil. C qaBHUX MOpP B 3TOM KauecTBE MCIOJIb30-
BaJIUCh OpraHuyeckue yaoopenus (HaBo3, nTuanii momer). Ceityac B GOJIBIINX KOIH-
YeCcTBaxX IPUMEHAIOT MHUHEpPaJbHbIE yI0oOpeHus (MouyeBHHY M Jp.). M30bITOuHOE
IPUMEHEHUIO a30TCOAEPKAIIMX yIOOpPEHH, 0OCOOEHHO OPraHMYECKHX, IPUBOJIUT K
HAKOILJIEHUIO HUTPATOB B CEJIbCKOXO3SIIICTBEHHON MPOAYKIUH.

CrocoOHOCTh K HaKOIUIEHWIO HUTPATOB Y Pa3HBIX PACTEHUH CYUIECTBEHHO OT-
anyaercs. «YeMnuMoHOM» SIBJIsI€TCA IMUHAT. MHOIO HUTPATOB HAKaIUIMBAIOT CBEKJIA,
OakyakaHbl, perna, yKpoIl, HEMHOTO MEHbIIE — KaIllycTa, cajaT, NeTPYIIKa, MOPKOBb.
Kaprodenb, ToMaThl, Orypiisl, TOPOX YMEPEHHO aKKyMYJIHUPYIOT 3TH COEIUHEHMS,
a QPYKTBHI, ATOABI U 371aKH — c1a00. 13 (pyKTOB OTHOCUTEIBHO «HUTPATHBIMUY» 3ape-
KOMEHI0BaIu ce0s OaHaHbI U KITyOHUKA.

He Tonbko pa3Hble pacTeHHs, HO U OTAEIbHBIE YaCTU OJHOIO pacTeHHs oOua-
JA0T Pa3InYHON CIIOCOOHOCTHIO HaKalJIMBaTh HUTPAThl. B cTebie ykpona KOHIEH-
Tpalusi HUTPATOB TOpa3J0 BBILIE, YEM B MEJIKUX BETOUYKAX; B BEPXHUX JINCTHIX Ka-
IyCTHOTO KOYaHa — B JIBa pa3a OoJiblile, 4yeM BO BHYTpeHHHX. KamycTHas KouepblKKa,
CepILleBUHAa MOPKOBU, KOHYMKHU CBEKJIbI, PEAUCKH, [IOBEPXHOCTHBIE CIIOM KapTOdeis
Y OT'YypPLOB — MECTa HauOOJIBILIETO COJEPKAHMSI HUTPATOB. B MOJOYHBIX NpOAYKTaxX U
pbIOE HUTPATOB COBCEM MAJIO, B CBEKEM MSICE — TOJIBKO CJIE]IBI.

CopeprkaHrue HUTPATOB B OBOIIHOM MPOJIYKLIHMH KOHTPOJMPYETCS Ciyxk0oit I o-
CYJIapCTBEHHOI'O0 CaHUTAPHO-3IUJEMUYECKOI0 HaJ30pa, KOTOpas PYKOBOJCTBYETCS
HOpMaTHUBaMH, YTBEPkKACHHbIMU MuH31paBoM (Tabnuua 6.1).

Tabnuna 6.1 — I1JIK HUTpaToB B pacTUTENBHBIX MPOIYKTaX

PacTurenbHbIN MPOAYKT ConeprxaHue HUTPATOB, MI/KT

Kaprodens 150
Kamycra 6enokouyannasi, kabauku 400
MopxkoBb 200
Orypiibt 150
[Tomunopst 100
Csexna 140
JIyk penuartsiii (Tiepo) 80 (400)
ApOy3bl, I0J0KH, TPYIIH, BUHOTPAJ 60
JIuctoBble oBoOIM (canaT, METPYIIKA, YKPOII, IABEb) 1500
[lepen cnankwuii 200
Penuc 1500
bakmaxaHbl 300
Bona 45

JIist paHHUX OBOWIEH U (PPYKTOB, BHIPAIICHHBIX B 3AIUIIEHHOM I'PYHTE, HOpMa-
THBBI YBEJINYECHBI BJIBOE.
HuTputsl 00pa3yroTcsi U3 HUTPATOB HE TOJIBKO B IMOYBE U BOJE, HO U B IPOAYK-
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TaX PacTEHUEBOJICTBA B IMPOLIECCE UX XPaHEHUS U NepepabOTKU — Ha MOBEPXHOCTH
MOBPEKICHHBIX OBOIIEH, MPU UX W3MEIbUCHUU, TIPU BapKe MUIIM B aJTIOMUHHEBOU
nocyzae. Hampumep, npu XpaHeHUH CBEXETO IIMUHATA B XOJIOAWIFHUKE B HEM ME-
JICHHO YMEHBIIAE€TCA KOJIMYECTBO HUTPATOB, HO BO3PACTAECT KOJIWYECTBO HUTPUTOB,
nocturast 3600 Mr/kr cyxoil Maccel. Takoif e Impolecc HIeT Mpu XPaHEHUH OTKPbI-
ThIX 0QHOK KOHCEPBHPOBAHHOTO MIOPE M3 IIMMHATA, OCOOEHHO MPH KOMHATHOW TEM-
nepatype. BoT moyemy OBOIIHBIE COKH U MIOPE CIEAYET TOTOBUTH HETIOCPEICTBEHHO
nepes ynorpeoieHueM.

Hutputhbl TpaAuIIMOHHO UCHIONIB3YIOT KaK KOHCEPBAHT U CTaOMIM3aTOP PO30BO-
KpPacHOTO I[BETa B KOJIOACHBIX U3ENIUSIX, KOMMYEHOCTSIX, MSICHBIX KOHCEPBAX, IOITOMY
coliepKaHUE B HHUX HHUTPUTOB CaMO€ BBICOKOE, B OTJIMYME OT CBEKUX OBONICH U
(bPYKTOB, B KOTOPBIX ATUX COSTUHEHHUM MpaKTUUECKU HeT (Tabnuia 6.2). HeGomnbInoe
KOJINYECTBO HUTPUTOB OOHAPYKUBAETCS B ChIPE, T. K. UX JTOOABISAIOT B MOJIOKO AJIs
M10/JIaBJICHUS Ta3000pa3yroliei MUKPO(IIops! (BO M30€KaHME BCIIyUYUBAHUS ChIPA).

Tabnuna 6.2 — Conep:kaHue HUTPUTOB B HEKOTOPBIX MUIIEBBIX MPOJAYKTAX

IInmeBoi mpoyKT ConeprxaHue HUTPUTOB, MI/KT
Ogomu 0,2
OpyKThI 0,0
Mooko 0.4
CrIpbl 1,2
Myxka nieHndHast (p>kaHas) 1,2 (0,8)
Pr16a peunas (Mmopckast) 2,1 (0,7)
MsicHbIE KOHCEPBBI 10,0
Konbacel, komuéHocTr 16,5

Takum o0Opa3oM, OACHOCTh HUTPATOB IS 3J0POBBS ONPEAEISIETCS HE TOJBKO
UX KOHIIEHTpalWel B BOJE U MUIIE, HO U YCIOBUSAMHU, CIOCOOCTBYIOIIMMHU HUX TEpe-
X0y B HUTpUTHL. [locTyIieHne ke HUTPUTOB OIIEHUTh BOOOIIE OYEHb CJI0KHO BBUIY
MHOT000pa3usi yCIOBUM UX 00pa30BaHMUs.

Cepbe3HyI0 yrpo3y AJsl 340POBbs JIIOJIEH MPEACTABISIET IPyNna HUTPO30COEAH-
HEHUH, KOTOPbIE MOTYT COJIEPKAThCsl B HEKOTOPBIX MPOAYKTaX U 00pa30BhIBATHCS U3
HUTPUTOB YK€ B OpraHU3Me 4esioBeka. Cpenu 3THX BEIIECTB BBIICISAIOT JBa Kiacca
COEAMHEHUN C Pa3JIMYHBIMU CBOMCTBAMHM — HUTPO3AMHUIbI U HUTPO3aMUHBI. OKOJIO
80 % uccrneqoBaHHBIX HUTPO3aMHHOB M BCE€ HUTPO3aMUAbl OKA3aJUCh KaHIEPOTeHa-
MU U MyTareHaMu, a B OIbITaX Ha KUBOTHBIX JIOKA3aHO €IIe TEPATOreHHOE U dIMOpPH-
OTOKCHUYECKOE JEWCTBUE HUTPO3aMUIIOB. [IpuueM HUTpO3aMHHBI MPUBOIAT Yalle
BCETO K paKy IME€YEHU, MUILIECBOAA, AbIXaTCIbHON CUCTEMBI, TOYEK, & HUTPO3AMUIbI —
nepudeprueckoil U LEHTPATbHOW HEPBHON CHUCTEMbI, OPTaHOB MHUILIEBAPUTEIHHOTO
TpakTa. Kpome Toro, 3Tu BemiecTBa paspymiaioT BUTaMUHBI A, B, HapymamoT QyHK-
U0 IIIUTOBUIHOM JKEJIE3bI.
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HuTpo3aMuHbI MOTYT COAEPKATHCSA B CHIPOW M KOMYEHOU PhIOE, KOMYEHBIX KOJI-
0acax W Ipyrux NpoAyKTax *KUBOTHOTO NMPOUCXOKICHHS, COEBOM Maciie, BUHE, [1BE
U JJaXKe B MUThEBOU BOJIE. B orpeesieHHbIX YCI0BUSAX OHM CIIOCOOHBI 00pa30BbIBATH-
Csl B IPOAYKTAaX, a TAK)XKE MPSIMO B JKEIIyAKE YEIOBEKA U3 HEKAHLIEPOT€HHBIX Mpe/ie-
CTBEHHHUKOB — HUTPATOB U HUTPUTOB. HUTPUTHI B KUCIOW cpefie KelyaKa COeIHHS-
I0TCA C BTOPUYHBIMUA U TPETUYHBIMU aMUHAaMH (IIPOJYKTaMH HEMOJIHOTO paciierie-
HUsl OEJIKOB), B pe3yJibTaTe 4ero oopasyercs rpyima HUTpo3aMuHoB. HUTpUTOB, Kak
YKa3bIBAJIOCh paHee, Mbl IIOJy4aeM C MUUIEH HE TaK YK MHOI'0, HO B YCJIOBUSAX MOHU-
KEHHOW KUCJIOTHOCTH KEIYJOYHOTO COKa IMOJ BO3JAEHCTBUEM HUTPUDUIHMPYIOLIUX
OakTepuil U3 HUTPATOB OOpA3YyIOTCS HUTPUTHL. BOT MO Takoi lenovke W3 BIIOJIHE
0€3001IHbIX HUTPATOB 00Pa3yI0TCs CUIIbHEUIITNE KaHIIEPOT€HBbI.

AKTUBHBIM UHTHOMTOPOM IPOIIECCOB HUTPO3000pa30BaHUs SBJISETCS BCE TA XKe
ackopOMHOBasi KucI0Ta. VICTOUHUKOM BTOPUYHBIX aMHUHOB, KpOME OEIKOBBIX IPO-
IYKTOB (MsCO, pblOa, TBOPOT U JIp.), SBJISAIOTCS OBOLIM, GPYKTOBBIE COKH. B cpeanem
3a OJIMH MPUEM MUIIH YesIoBeK noiyyaeT 70 100 Mr BTOpUYHBIX aMUHOB.

Hutpo3ocoenunenns MoryT oOpa3oBbIBATHCS U3 HUTPUTOB U IPH JJIUTEIBHOM
XpaHEHHH, a TaK)K€ B MPOLIECCE MPUTOTOBICHUS MUIIM: )KapEHUH, BapKe, KOTUEHHH,
COJICHMH. DTO BIOJHE MOHSATHO: MPU MPUTOTOBIECHUH MSCHBIX OJIOA MPOUCXOAUT
pacriaji HeKOTOpOH 4acTu OEJIKOB ¢ 00pa30BaHUEM aMHUHOKHUCIIOT U aMHHOB, a J1allb-
e — LEMOYKa: HUTPUTHl + aMUHBI = HUTpOo3aMUHBL. OCOOEHHO AKTUBHO MpOLIECC
HUTPO3UPOBAHUS UJET MIPU KOIMUCHUH.

[ToBbIIEHHOMY 00pa30BaHUIO0 HUTPO3AMHHOB B OPraHU3ME YEJIOBEKa MPU COOT-
BETCTBYIOIEH heTe (OBOIIHbIE KOHCEPBBI, KOMMUEHOCTH U T. 11.) CIIOCOOCTBYET Kype-
HUE, a TAKXKE yNOTpeOJIeHHE psijia JIEKApCTB — aHAJIbIMHA, TeTPaIMKInHa, Teodeapu-
HA, AaHAPUIIMHA U HEKOTOPBIX IPYTHUX.

Kaxaplii 4emoBeK AOKEH, IO BO3MOXXKHOCTH, OIPaHWYMBATH KOJIMYECTBO IIO-
CTYMAIOLIMX B OPraHW3M HHUTPO3aMUHOB, HUTPATOB U HUTPUTOB. lIpexae Bcero cie-
IyeT BbIOMpaATh OBOIIM W (PPYKTHI C COJIEPKAHUEM HUTPATOB B Mpenesax JOIMyCTH-
MBIX HOpM. B Tex ciyuasx, Korja HeT MOJHOW YBEPEHHOCTH B KAYECTBE MPOAYKTOB,
MO>KHO HCIIOJIb30BaTh MPUEMBI, ITO3BOJIIOIIME YMEHBIIUTh COJAECPXKAHUE B HUX HUT-
paToB, — OTBApUBAaHUE, KBAILIEHHUE, 3aCOJKY, KOHCEPBUPOBaHHE. Tak, B KOHCEPBUPO-
BAaHHBIX OTYpLAX y>KE€ Ha BTOPBIE CyTKH COJEpKaHNE HUTPATOB CHUXkaeTrcs 110 21,6 %
OT UCXOJIHOTO YPOBHS, a Yepe3 HEeIEII0 UX HET BOBCE.

OyeHb BaXXHO XOPOLIO MPOMBIBATH CBEKKE MOJIOJbIE OBOLIM U MPABUIBHO UX
o0pabaTbiBaTh: CHUMATh BEPXHHE JIUCThSI U YAAISATh KOYEPBIKKY KalyCThl, CPE3aTh
KOHYMKHU PEIKCa, CBEKJIbI U APYTHX KOPHEIUIOIOB.

Henp3st yBiekaTbCs KOMYEHOCTSMM, MSCHBIMH KOHCEpPBAMHU, LIMIPOTAMH, a U
yacToe ynoTpediieHne BapeHbIX Koibac Bps JIM MPUHECET OOJIBIIYIO MOJb3Y 3/0pO-
BbI0. ['Opa3mo monesneit Oroa U3 CBEKEro Msca wid poiObl. HykHO 00s13aTenbHO
MCIIOJIb30BaTh B MUTAHUM MPOAYKTHI, OOraThle BUTAMUHAMU-aHTHOKCUIAHTAMU — A,
C, E, koTopsle MpenoTBpallaoT 00pa3oBaHe HUTPO3AMHUHOB.

[Ipu kunsiueHUn BOJBI HUTPATHI U3 HEE HE YIAJISIOTCH.

Ha npomblllZIeHHOM YpPOBHE BHEIPSIOTCS HOBBIE TEXHOJIOTMM HPHU MPOU3BOJ-
CTBE KOMUEHOCTEH M KOHCEPBOB, MPUMEHSIOTCSI OE3HUTPUTHBIE T0OABKH K KoJbacam,
MO3BOJISIOLIME COXPAHUTh UX TOBAPHBIN BU, HE YXYIIasi KAYeCTBa.
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Takum 06pa3zom, KOHTPOJIb XUMHYECKOTO COCTaBa MPUPOIHBIX BOJ U MPOIAYKTOB
MUTaHUS TPUOOPETACT MEPBOCTEIIEHHOE 3HAYCHUE.

6.2 IIpakmuueckasn uacmeo

JI7ist u3MepeHust HUTPaToOB B BOJIE M IPOIYKTaX MUTAHUS UCIIONIb3YIOTCS Jabopa-
TopHble HOHOMEpHI 1-160.1MI1, HacTpoeHHBIE, cornacHO PykoBoacTBa 1o skcmirya-
Talliy, Ha MU3MEpPEHUE KOHILIEHTPALUUU HUTPATOB B MUJUIMTPAMMax Ha KUJIOTPaMM.
[Ipubop coctout U3 npeodpaszoBarens U wrTaTuBa. g MpoBeAeHUSI U3MEPEHUI HC-
NOJIL3YIOT u3MepuTelbHbIN 31ekTpoa 3M-NO3-07CP, snekrpoa cpaBHenust OBJI-1M3.1
U TepMOKOMIIeHcaTop aBTomatuueckuiit TKA-7.3.

I[Ipunuun padorsl npudopa. B ocHoBY pabGoThl mpubopa MoNOKEH MOTEHIIUO-
meTrpudeckuit meton usmepenus pX (pH) u Eh konTponupyemoro pactsopa.

DJIEKTPOJIHASI CUCTEMA MPH MOTPYKEHUHU B KOHTPOJIMPYEMbIA PacTBOP pa3BUBa-
et D/1C, MMHEHO 3aBUCALLYI0 OT aKTUBHOCTH MOHOB NO3™ U TeMIiepaTyphl pacTBopa.

DJIEKTPOJIUTHYECKUN KOHTAKT BCIIOMOTATENBHOTO 3JIEKTPOJAa C KOHTPOJIHpYE-
MBIM PACTBOPOM OCYILECTBIISETCA C TOMOIIBIO JIEKTPOIUTHYECKOrO Kiltoua, odecre-
YUBAIOUIET0 UCTEYEHUE HACHIIEHHOr0 pacTBopa xjopuctoro kanus (KCI) u3 mono-
CTH 3JEKTpoaa B aHanuzupyeMblid pactBop. PactBop KCI, HenmpepsIBHO npocadnBa-
ACh Uepe3 AIEKTPOJUTUUYECKUN KIIIOY, MPEeJA0TBpallaeT MPOHUKHOBEHUE U3 aHAIU3U-
pyeMOro pactBopa B CHUCTEMY BCIOMOIaTEIbHOTO 3JEKTPOJA MOCTOPOHHUX HOHOB,
KOTOpbIE MOTJIM ObI U3MEHUTH BEIMYMHY MOTeHIMana 3ektpoaa. IC anekTpoaHoit
CUCTEMBI peodpaszyercs U CYUTHIBAETCS Ha UPPOBOM Tabsio prbdopa.

B npeobpasoBareine npeaycMOTpeHO MpeoOpa3oBaHUE HU3MEPSIEMON BEIMYMHBI
U3 €IMHUI] aKTUBHOCTH MOHOB B €JUHUIBI KOHUEHTpaluu. [IpeoOpa3zoBarens obec-
NEeYMBACT MHAUKALMIO MTOKa3aHU B pexxuMe CX ¢ TOUHOCTBIO + 5 % OT 3HaueHHusd
pX, BEIBOAMMOTO Ha jauciuiel. B ocHOBY paboThl mpubopa MoJ0KeH MOTEHIIMOMET-
puueckuit Mmeton uaMepenns. M3mepss D/1C E (yciaoBHOe 0003HaUCHHE U3MEPSEMOM
BEJIMYMHBI HA MHAMKATOpPE — mV) 3JIEKTPOJHOM CHUCTEMBI, MOKHO OIPEACIIUTh aK-
TUBHOCTH MOHOB NO3~ (yClIOBHOE 0003HAUCHHE U3MEPSIEMON BEJIMYMHBI Ha WHJMKA-
Tope — pX) U UX MAcCOBYIO KOHIEHTpaluio (ycIoBHOE 0003HAUCHHE H3MEPSEMOi
BEIMYMHBI Ha uHANKaTope — pg/kg, mg/kg, g/kg). ng uzmepenus E ucnosb3yercs
ANEKTPOJHASL CUCTEMA, KOTOPasi COCTOUT U3 U3MEPUTEIBHOTO 3JIEKTPOAA U DJIEKTpoAa
CpaBHEHUS. DJIEKTPOAHAs CUCTEMa IMPHU MOTPYKEHHH B KOHTPOJIUPYEMBIH PacTBOP
pa3BuBaeT £ B 001IeM ciiyyae JIMHEWHO, 3aBUCAILYI0 OT pX. DIEKTPOJ CpaBHEHHUS
oOecrieuynBaeT CTAOMIIbHBIN AIEKTPUUYECKUN KOHTAKT AJIEKTPOJHON CHUCTEMBI C 00-
IIUM [TPOBOJOM M3MEPUTEIBHOTO BX0/1a HUTPATOMEPA.

Touka, B xortopoir D/IC snekTpoaa HE 3aBUCUT OT TEMIIEPATYpPhI, Ha3bIBACTCS
usonomenyuanvHol. Bennunnel E; 1 pX; Ha3bIBAIOTCS KOOPAMHATAMH W30MOTEHIIU-
AJbHOU TOYKHU.

Koncrpyknusi npuéopa. O6muii Bua npeodpa3oBaresis U 3JIEMEHThHI €ro KOH-
CTPYKIIMH TOKa3aHbl Ha pucyHKkax 3.1 u 3.2 (cM. mabopaTtopryto padoty Ne 3).

IIpoBenenue u3mepeHuil.

1 [oaroroBka nmpudopa Kk paboTe MPOBOAUTCS B COOTBETCTBUH C HHCTPYKIIUEH.

[lepen morpyxeHueM B aHAIM3UPYEMYIO Cpely MpH MEePEMEILIEHUU U3 pacTBOpa
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0oJee BHICOKOM KOHIICHTPAIIMKM B MEHEE KOHIICHTPUPOBAHHBIN pacTBOp (C OoJiee BbI-
COKHMM 3Haue€HHEM pX) BJIEKTPOAHAs CHCTEMa JOJKHA MPOMBIBATHCA IUCTHUILIAPO-
BaHHOW BOJION.

[Tpu u3mMepeHns X He0OOXOAMMO YUUTHIBATh, UTO BPEMsI YCTAHOBJICHHSI TTOTEHITHU-
aja M3MEPUTENBHOIO 3JIEKTPOAAa W MHEPLHMOHHOCTh TepMokoMmiieHcatopa TKA-7.3
0OBIYHO HE MPEBBIMIAIOT 3 MUH C MOMEHTA MOTPYKEHHUS B aHATM3UPYEMYIO CPEIy.

llopsook npogedenus uzmepeHuli:

— n3MeputTenbHbii 3nekTpos 3M-NO3-07CP 3akpenuTh B IITaTUBE U MOAKIIO-
4YuTh K THe31y U3M;

— anekTpoa cpaBHeHus1 DBJI-1M3 3akpenuTh B IITaTUBE, BBIHYTh PE3HMHOBYIO
npoOKy B OOKOBOU CTEHKE JIEKTPOJa U JIEKTPO MOAKIIOYUTH K THE3/y MOAKII0Ye-
HUS BCIOMOTraresibHOro aekrpona BCII;

— aBTOMATHYECKUN TEPMOKOMIIEHCATOP 3aKPENUTh B IITATUBE U MOIAKIIOUHUTH K
Bxoay TKA;

— MOHOMEP BKIIFOUUTH B CETh U MPOrPETh B T€UEHUE 15 MUH;

— MPOMBITh JJIEKTPOJ AUCTUUIMPOBAHHON BOJIOM W YAAJIUTh OCTATKU BOJbI
¢unbpTpoBaTEHON OyMmaroii;

— MOTPY3UThH JIEKTPOJIbl U TEPMOKOMIIEHCATOP B U3MEPSIEMBII pacTBOD;

— Haxatp knaBuiry CETh. Ha nucniee oTpaxaercss KOHIIEHTpALUs pacTBOPA;

— U3MepeHUs poBecTr 3 pa3za. OKOHYATEIPHOE 3HAYCHUE U3MEPEHHOW BEJIUYHU-
HBI — cpe/iHee apu(PMeTHIeCKoe U3 MOJTYUYEHHBIX 3HAUYCHUM.

Iloocomosxa npob npodykxmos numanus Kk pabome.

1 Ha 20 r cBexxepa3mMoJIOThIX IJIOAOB WM oBoller HanmuBaroT 100 mu 1-mipo-
LIEHTHOIO0 pacTBOpa aJIOMOKAJIMEBBIX KBACLOB. AHAJIW3 MPOBOJAAT B CTaKaAHUYMKAX
Ha 150 M1, B30AJITHIBAIOT 3...5 MUH.

2 B cTakaH ¢ aHATM3UPYEMOi CPEAON MOMEMIAIOT JIEKTPOIBI IPUOOpa.

3 Pe3ynbrathl u3amMepeHuit opopMute B BUI€ TaOIHIIBI 6.3, cenanTe BEIBO.

4 B npoMexyTKax MExXIy U3MEPEHUSIMHU U3MEPUTENIbHBIA 3JIEKTPOJ XPaHUTh B
pacTBope Il BbIMauuBaHus, T. €. B pactBope KNO; ¢ konnenrpanuei 0,1 Moab/kr
H>0O. BciomoratennbHbIi 3JE€KTPOI MOYKHO XPAaHUTh B CYyXOM BHJIE€ C 3aKPBITOM IIPOO-
Kol 1100 B HackImeHHOM pacTBope KCl.

Tabnuua 6.3 — Pe3ynbraTsl H3MEpeHUst

HaunmenoBanue N3mepenHoe conmepxa- Jonyctumoe conepixa-

3aKIoueHHE
IPOAYKTa HHUE HUTPATOB, MI/KT HHUE HUTPATOB, MI/KT

KOHmPOJleble eonpocaol

1 Bo3aelicTBue HUTPATOB U HUTPUTOB HA OPraHU3M YEJIOBEKA.

2 BozneiicTBUE HUTPO3aMUHOB U HUTPO3aMUIOB HA OPTaHU3M YEJIOBEKA.
3 MeTo/ibl CHUKEHHUSI COJIEPKAHUSI HUTPATOB.

4 HazHaueHue 1 NpUHLIUN pabOThl HOHOMEPA.
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7 JladbopaTopHas padora Ne 7. U3mepeHue miyMoOBOIro 3arpsi3HeHUsA

Heab padoTbl: 0000IUTH CBEACHUS O IIyME, €ro BIUSHUUM HAa COCTOSHHE
OKPYXKAaIOLIEH Cpelbl U 30POBbE YEJIOBEKA; IPOBECTU HUCCIIEAOBAHUE IIYMOBOIO 3a-
Ipsi3HEHUs ONM3JIeKAIIUX K YHUBEPCUTETY TOPOJCKUX KBapTalax; CAesiaTh BHIBOJBI U
(mpy HEOOXOAMMOCTH) TIPETIOKUTD ITyTH CHUKEHUSI YPOBHEH IITyMa.

7.1 Teopemuueckasn wacmeo

Lllym — COBOKYITHOCTh 3BYKOB, Pa3JUYHBIX MO YACTOTE U UHTEHCUBHOCTH, BPE/I-
HO BJIMSIFOIIUX HA OpraHu3M 4enoBeka. C Qu3nyeckoil CTOPOHBI MIyM XapaKTepH3y-
€TCs 4YaCTOTOU KojeOaHui, 3BYKOBBIM JIaBJICHUEM, UHTCHCUBHOCTHIO WJIM CUJION 3BY-
Ka. YXO 4YesloBeKa CIIOCOOHO BOCHPHHHMMATh KaK CJBIIIMMBIE 3BYKOBbIE KOJIEOaHUs
BO31yXa ¢ yacTotol f ot 16 mo 20 000 I'm.

KonebGanust ¢ wactotoit Hmxke 16 Il HaspBawOTCA uH@pazgyKosvimu,
a cpoimie 20 000 I'u — yaempaszeyxkosvimu. IHGpa3ByK U yJIbTPa3BYK HE BBI3BIBAIOT
CIIyXOBBIX OIIYIIEHUH, HO OKa3bIBAlOT OMOJIOTMYECKOE JEHCTBHE HA OpraHU3M
YeJI0BeKa.

[ym knaccudumupyeTcst Mo pa3IuyHbIM MPU3HAKAM:

— IO CHEKTPY UIYyMbI MOPA3IEIAI0TCSA Ha CTAlIMOHAPHBIE U HECTAIMOHAPHBIE;

— MO0 XapaKTepy CIEKTpa LIyMbl JEISATCS Ha IIMPOKOMOJOCHBIN IIyM C HEIpe-
PBIBHBIM CIIEKTPOM IIUPUHOI 00Jiee OJHOM OKTAaBbl U TOHAJIBHBIM IIYyM, B CIEKTPE
KOTOPOTO UMEIOTCSI BBIPAKEHHBIE TOHA. BBIpaXKEHHBIM TOH CUUTAETCS, €CIU OJIHA U3
TPETh OKTABHBIX MOJIOC YACTOT MPEBBIIIAET OCTaJbHBIE HE MEHEee, ueM Ha 7 1b;

— TI0 YaCTOTHOW XapaKTEPUCTHUKE IIyMbl MOJPA3ICIAIOTCS Ha HU3KOYACTOTHBIE,
CPEIHEYaCTOTHbIE U BBICOKOYACTOTHBIE;

— 10 BPEMEHHBIM XapaKTEPUCTUKAM BBIJEISIOT IIYMbI TOCTOSIHHBIE U HETIOCTO-
SITHHBIE,

— M0 TPUPOJI€ BO3ZHUKHOBEHHS IIYMbl OBIBAIOT MEXaHWYECKUE, adpOJIMHAMUYE-
CKHE, TUAPABINYECKUE U AIEKTPOMATHUTHBIE.

[IIymoBoe 3arpsi3HEHUE B TOPOJIax MOYTH BCETJa UMEET JOKAIbHBIA XapaKkTep U
PEUMYIIECTBEHHO BbI3BIBAETCS CPEACTBAMH TPAHCIIOPTAa — FOPOJCKOTr0, KEIE3HOI0-
poxkHoro u aBuanuoHHoro — 80 % or obmiero myma. Ha rmaBHBIX MarucTpansx
KPYIIHBIX TOPOJIOB YPOBHU IIyMOB TipeBbimatoT 90 ab.

TpaHcnopT MOPOXKAAET UIYMbl PA3IMYHOIO MPOUCXOXKICHUS — MEXaHUYECKHUE,
a’pOJIMHAMUYECKHE, DJIEKTPOMArHuTHble. MexaHnyecKue UryMbl OPOXKIAIOTCS Tpe-
HUEM B COWJICHEHUSX JCTAJICH, MBIKCHUEM aBTOMOOWJICH, COyJapeHHEeM AeTalled H
Ip. A3pOAMHAMHUYECKUE IITyMbl SIBJISIOTCS TJIABHOM COCTABIISIONICH IIyMa JBUTATE-
Jeil BHYTPEHHETO CTOPaHUsl, BEHTHIIATOPOB, KOMIPECCOPOB U T. A. DIEKTPOMAarHUT-
HBIE IITyMbl BO3HUKAIOT B DJICKTPUYECKUX MAIIMHAX U 000pYIOBAHUH.

Eaununa ypoBHS rpoMKOCTH (MHTEHCUBHOCTH 3ByKa) — 0en (b). Yxo yenoBeka
pearupyeT Ha BeJMuuHY, B 10 pa3 menslryto, yeM 6ein (b), moaromy pacrpoctpaHne-
HUE TToTyunsia equHuia aenuoen (1b), pasnas 0,1 b.

Jloecapugpmuueckasn wxana B nenuodenax (0...140) mo3BossieT onpeaeaTuTh YUCTO
bu3MUECKyI0 XapaKTEepUCTUKY IIyMa HE3aBUCHUMO OT 4acToThl. HamOoinbmias dyB-
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CTBUTEJIBHOCTh CIIyXOBOTO allllapaTa YeJIOBEKa XapaKTepHa JIJIsi CPEAHUX U BBICOKUX
gacToT (800...1000 '), Haumenwinas — nis Hu3kux (20...100 I'm). ns Toro 4To0sI
NpUOIN3UTh PE3yJIbTaThl OOBEKTUBHBIX U3MEPEHUN K CYOBEKTUBHOMY BOCIPUSITHIO,
BBEJICHO NIOHITUE KOPPEKMUPOBAHHO20 YPOBHS 36YKOBO20 OABNEHUSL.

CyTbh KOppEKLMH — BBEEHUE 3aBHUCSIINX OT YACTOT 3BYKa MONPABOK K YPOBHIO
COOTBETCTBYIOIIEH BEJIMYMHBI. DTH MOMPABKU CTAaHAAPTU30BAHBI B MEKIyHAPOIHOM
macitade. Hanbonee ynorpedurtenbHa koppekius «A». KoppekTupoBaHHBIN ypo-
BEHb 3BYKOBOI'O JIABJICHUSI HA3bIBACTCS YPOBHEM 36VKa U U3MEPAETCS B Oeyubenax no
wrane A (nbA).

[Tpu uccnenoBaHUM IIYMOB BECh JMANa30H 4acTOT pa30HMBAIOT Ha IMOJIOCHI Ya-
CTOT U OMNPENENSI0T MOIIHOCTD IpoIiecca, MPUXOAIErocs Ha KaxIyto nosocy. Ya-
IIle BCErO UCIIONB3YIOT OKTaBHbIE (f2/fi = 2) n 1/3-oktaBHble (f/fi = 3/2) moxockl 4a-
CTOT, T/I€ f> U fi— BEpXHSA U HIKHSASI TPAaHUYHBIC YACTOTHI COOTBETCTBEHHO. [1pu 3TOM
B KaueCTBE YaCTOThI, XapaKTEpU3YIOLIEH MOJ0Cy B LIEJIOM, OEpeTcs CpeIHEreOMETPH-
yeckas yactora f. Hampumep, oktaBHyt0 mosiocy 22,4...45 ' BelpakaeT cpeaHereo-
metrpuueckass 4dactora 31,5 TI'm; 45..90 T'm — 63 T'm; 90...180 I'm — 125 T'm;
180...355 'y — 250 T'; 355...710 I'm — 500 I'u u 1. 0. B pe3yaprate chopmMupoBan
CTaHAAPTHBIN P U3 JAEBATU OKTABHBIX IMOJIOC CO CPEAHET€OMETPUUECKUMHU YacTOTa-
mu 31,5; 63; 125; 250; 500; 1000; 2000; 4000; 8000 I'w.

Pa3znpaxaroiee Bo3ielicTBHE 3ByKa (1IymMa) Ha YEJIOBEKA 3aBUCUT OT €r0 MHTEH-
CUBHOCTH, CHEKTPaJIbHOIO COCTaBa W MPOJOJIKUTENBbHOCTH Bo3nercTBus. lymel co
CIUIOLIHBIMH CIIEKTPAaMH MEHEE Pa3Apa’KUTEIbHbI, YEM LIyMbl Y3KOI'O MHTEpBaia 4a-
ctor. Haubonbiiee pasznpakeHWe BbI3BIBAET IIyM B JUANa3oHE  YacToT
3000...5000 I'. PaGoTa B yCIOBHSX MOBBIIICHHOTO IITyMa Ha TMEPBBIX MOpaxX BBI3bI-
BaeT OBICTPYIO YTOMJIIEMOCTh, OOOCTPSIET CIIyX Ha BBICOKMX YacCTOTaX. 3aTeM 4elo-
BEK KaK Obl IPUBBIKAET K IIyMY, YYBCTBUTEIBHOCTh K BHICOKUM YacTOTaM PE3KO IMa-
JaeT, HAYMHAETCS YXYIUIEHUE CllyXa, KOTOPOE IMOCTEINEHHO Pa3BUBAETCS B TYTO-
yXocTh U ryxoTy. [Ipu nnrencuBHoctu myma 145...150 nb Bo3HuKatoT BuOpaiuu B
MSTKAX TKaHSX HOCA W ropiia, a TaKXKe B KOCTSAX deperna M 3y0ax; eCciu WHTEHCUB-
HOCTh npeBbiaeT 149 nb, To HaunHaeT BUOPUPOBATH TPyAHAS KIETKA, MBIl PYK
U HOT, MOSBIIsIETCA OO0Jb B yIIaxX M rOJIOBE, KpailHAs yCTaJoCTh U Pa3ApaKUMOCTb.
IIpu Bo3xelicTBUM IIyMa BbICOKUX ypoBHeH (Ooisiee 140 n1b) Bo3moxkeH pa3peiB Oapa-
OaHHBIX TIEPETIOHOK, KOHTY3Hs, a IpH eié Oosee Bbicokux (6onee 160 n1b) u cmepTh.

HopmupoBaHnue mpoBoaAUTCS COOTBETCTBUU ¢ CaHUTApHBIMU HOpPMaMu, MpaBU-
namu «lllym Ha pabounx MecTax, B TPAHCHOPTHBIX CPEJICTBAX, B MOMEIIECHUAX KH-
JIBIX, OOIIECTBEHHBIX 3/IaHUN U HA TEPPUTOPUU KUJIOU 3acTpoiiku», yTB. [locTaHOB-
nenreM MunucrepctBa 3apaBooxpanerust Pb ot 16 Hosiopst 2011 r. Ne 115.

HopmupyembiMu napameTpaMy MOCTOSTHHOTO IyMa SBJISIFOTCS:

— YPOBHU 38YK08020 Oaénenus Lp, 1b, B OKTaBHBIX I10JIOCaX CO CPEHEr€OMETpHU-
yeckuMmu yactotamu 31,5; 63; 125; 250; 500; 1000; 2000; 4000; 8000 I'm;

— ypoeenw 38yka La, NBA.

JlommycTuMble YPOBHU IIyMa Ha pabouux MecTax MpeAcTaBieHbl B Tabnuie 7.1,
B JKUJIOM 30HE — B Tabnue 7.2.
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Tabmuua 7.1 — JlomycTumble ypOBHHM 3BYKOBOT'O JIaBJICHHUS, YPOBHM 3ByKa Ha paboumx
MeCTax, B IPOU3BOJCTBEHHBIX IOMELICHUAX U HA TEPPUTOPUH IIPEAIPUATAN

YpoBeHb 3ByKOBOIO 1aBJi€HUs, 1b, B OKTaBHBIX YpoBeHb
PaGouee mecto MIOJIOCAX CO CPEAHEreOMETPUUYECKUMH YacTOTaMu, [ 11 3BYKa,
63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 5000 nbA
[ToMernieHust KOHCTPYKTOP- 71 | 61 | 54 | 49 | 45 42 40 38 50
CKHX OI0pO, TabopaTopuid JIst
00pabOTKU IKCTIEPUMEHTAIIb-
HBIX JJAHHBIX
[Tomemienus ynpasnenus, pa- | 79 | 70 | 68 | 58 | 55 52 50 49 60
6oune koMHaThl (¢ [1K)
[Tomemenust naboparopuii st | 94 | 87 82 | 78 75 73 71 70 80
IIPOBEJIEHUS SKCIIEPUMEHTOB
[TocTostHubIe paboune mectau | 99 | 92 | 86 | 83 80 78 76 74 80
pabouue 30HBI B IPOU3BO/I-
CTBEHHBIX IOMEIIEHUAX U Ha
TEPPUTOPHUH IPEAIPUATUN

Tabnuna 7.2 — JlomycTuMble ypOBHU IIyMa JUIsl )KAION 30HBI

Hasnauenue paiioHa 3aCTpOMKH, TEPPUTOPUI

JlonycTumblil ypoBeHb 3BYyKa, 1BA

c7no234 c23 1074
Kunvle 30anus
XKunble KOMHATBI KBapTHP 40 30
JXuiibie KOMHATBI B OOIIEKUTHAX M TOCTHHULIAX 45 35
Teppuropuu Xuioil 3aCTPOUKHU B 2 M OT 3/1aHUS 55 45
Mecma omovixa
[Inomanku oTasixa B MUKpOpaoOHE, calpl, HapKU 45 -

CnopmusHvle coOpyH#ceHUsl 8 MUKPOPALIOHAX U NAPKAX

CropTHBHBIE ITOMAIKN 55 _
CrnopTHBHBIE 3JTbI 50 _
CranuoHbl 60 _

Yuebuwie 3asedenus, HUU, admunucmpamuervle 30anusl

Kondepenizansl, aymuropun

40

[TomereHus yrpaBiaeHHH U KOHCTPYKTOPCKUX O10pO

50

MeToabl ¥ CpeACTBAa CHHIKEHUS LIIyMa OT TPAHCIIOPTA:

— CHM)KEHUE COOCTBEHHBIX ILIyMOB TPAHCIIOPTHBIX CPEJICTB;

— IPUMEHEHHUE B 3aHUAX, BBIXOAAIIMX HAa HAan0OJIee 0KUBJIECHHBIE MAaruCTPaJy,
[IYMOIOTJIOIAIINX MaTEPUANIOB; CIEIMAIbHBIX apXUTEKTYPHBIX PEIICHHI (BBeze-
HUE apXUTEKTYPHBIX AJIEMEHTOB 3JaHHiIl, pacCEMBAIOIIMX 3BYK); MOCTPOMKA HOBBIX
3IaHUI HA 3HAYUTEIBHOM YJIAJICHUHU OT MarucCTpau;

— CTPOUTCIIBCTBO ITYMO3AIIUTHBIX 9KPAaHOB,

— BBICAJIKa ICPEBHEB BOJb JJOPOTH, BEPTUKAIHHOE 03€JICHEHUE IOMOB;
— TPOMHOE OCTEKJICHUE OKOH (C OJTHOBPEMEHHBIM MPUMEHEHUEM MPUHYIUTEIh-
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HOM BEHTWJISILINY ); TPUMEHEHHUE CIEHUATIbHBIX ITYMO3AUIUTHBIX CTEKJIONAKETOB;

— CIICLIMAJIbHBIC MPOEKTHBIE PEUIEHUS] CTPOUTEIBCTBA JAOPOT, UX IEPECECUCHHUS;
NPUMEHEHHUE CIEHHAIBHBIX JIOPOKHBIX MOKPBITUM, 00JIaIaI0NIUX IIYMOIOTJIOIIA0-
IIIUMH CBOHCTBaMH.

Eme cnocoOoM yMmeHbIIEHHUS IIyMa aBTOMOOMJIBHOTO TpPaHCIOpPTa SBISETCA
CHIDKEHUE MHTCHCHUBHOCTU JBHMXKEHUSI B PE3yJIbTAT€ CMEUICHUS] TPAHCIIOPTHOIO IO-
Toka. CyIIECTBEHHOTO CHIKEHHS IITyMa MOXHO JOOUTHCS MyTEM CO3JaHUsI 00BE3I-
HBIX IyTEeH, CHEIUaIbHO PACCUMTAHHBIX HA 3HAUYUTEIIbHYI0 MHTEHCHUBHOCTH JIBHXKE-
HUS U OCJHA0JICHUS] HANpPsHKEHHOCTH TPAHCIOPTHOM CETH, MPOHU3BIBAIOIIEH KUJIbIE
kBapTanbsl. Ha cHIKeHHME IymMa aBTOMOOWJIBHOTO TPAHCIIOPTa TaKXKE HaIMpaBiIeHO
OrpaHUYCHHE YHCIIA TSHKEIIBIX IPY30BbIX aBTOMOOUIIEH B TPAHCIIOPTHOM MOTOKE. DTH
Mepbl OOBIYHO NMPUHUMAIOT (HOpPMY 3alpeToB Ha BBE3Nl IPY30BBIX aBTOMOOMIEH B
OTIpe/IeTICHHBIN PaliOH WJIM Ha BHE3J B TOPOJ BCEX aBTOMOOWIICH BBIIIE OMPE/IEICH-
HOM Tpy30M0JAbEMHOCTH, a TAK)KE€ OTPAaHHYECHUI BbE3/la B OINPEIEICHHBIE MOMEHTHI
BpEMEHU, OOBIYHO B HOUHBIE YaChl, CyOOOTHHE U BOCKPECHBIE JTHH.

6.2 IIpakmuueckasn uacmeo

[IpoBecTr U3MepEeHUsE YPOBHS IIyMa B CIEAYIOIINX TOYKAX:

— 110 yJ1. JICHMHCKOM, Ha KpOMKE JIopore u Ha paccrogHuu 5, 10, 15 u 20 M no
psIMOM Ha OTKPBITOM Y4YacTKe, C 3a00pOM WM KyCTaPHUKOM;

— B ayJUTOPHUSX YHUBEPCUTETA, BBIXOIALIMX Ha Y. JIGHMHCKYO, Ha TEPBOM,
BTOPOM, YETBEPTOM U IATOM 3Ta)Kax MPHU OTKPHITOM U 3aKPBITOM OKHE U HAa Pa3HOM
PacCTOSIHUM OT HETO.

CpaBHUTH TOJYYEHHbIE PE3YJbTAThl C JOMYCTUMBIMU 3HAYCHUSIMU W3 TaOIH-
1l 7.1 u Tabnuner 7.2.

Cnenath BBIBOJI 00 M3MEHEHUHW YPOBHS IITyMa OT Pa3INUYHbBIX (PaKTOPOB.

KOHmPOJleble eonpocol

1 XapakTepruCcTHKHU IIymMa U €ro JeUCTBUE Ha OPTaHU3M YEJIOBEKa.

2 HopMmupoBaHue 1yMa U €AMHUIIBI u3MepeHus. UTo o3HavaeT o0l ypoBeHb
3ByKa B JIelioOenax 1o mikaine A?

3 Kaxkolt ypoBeHb 3ByKa JOMYCKAETCS B KUJIBIX MOMEIICHUSAX, B YUYCOHBIX IO-
MELICHUSAX U Ha yJuLe?

4 Kakue cyniecTBYyIOT OCHOBHBIE CPEICTBA U METO/bl CHH)KEHHUS IIyma?

5 Kakue cyniecTByrOT OCHOBHBIE CPEACTBA W METOIbI CHMIKEHHUS IIyMa OT
TPAHCIIOPTa C TOYKH 3PEHUS CHUIKEHUS ITPOECKTUPOBAHMS JOPOT, PALMOHAIBHON Op-
raHU3alyy JBUKEHUS TPAHCIIOPTHBIX CPEACTB?
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8 JlaGoparopHasi padora Ne 8. OnpeneseHue MJIOIIAAHA 3€JIEHBIX
HACAKIEHMH ISl BOCIIPOM3BO/ICTBA KUCJIOPOAa B ropoje

Leab padoThl: M3yYyUTh METOAUKY U pACCUUTATh MOTPEOHOCTH B IIIOIIAAN JIpe-
BECHO-KYCTapHUKOBOM PACTUTENBHOCTH ISl BRIPAOOTKM KUCIOpPOAA HA JIbIXaHUE Ye-
JI0BEKa U pabOThI aBTOTPAHCIIOPTA B FOPOJIAX.

8.1 Teopemuueckasa uacmep

3eseHble HACAXKIEHUS SIBJIIOTCS OPraHUYECKON YacThIO MIJIAHUPOBOYHOM CTPYK-
TYpbl COBPEMEHHOI'O TOPO/1a, BBINOJHSA CAHUTAPHO-TUTUEHUYECKUE U IEKOPATUBHO-
TUTAHUPOBOYHBIC (DYHKITHH.

K caHuTapHO-TUrHEHUYECKUM (DYHKIIUSIM OTHOCSATCS:

1 Cuuoicenue 3anvinennocmu 6030yxa. 3eJI€HbIE HACAXKACHUS OYMILAIOT TOPOJI-
CKOM BO3[yX OT MbUIM. DTOT MPOILECC MPOUCXOIUT CIEAYIOIUM 00pa3oM. 3arpss-
HEHHBIA BO3AYIIHBIN MOTOK, BCTPEYAIOUIUN HA CBOEM IIYTH 3€JICHBIM MACCHB, 3aMEJl-
JSI€T CKOPOCTh, B PE3YJIbTAaTE YEro moj BiUsHUEM Cuiibl TskecTH 60...70 % nbuin,
coJiepiKalleiicss B BO3JyXe, OCElaeT Ha JAEpeBbs M KyCTapHUKHU. PacmpocTpaHeHuto
WIM JIBJKEHUIO MBUIM NPENSATCTBYIOT HE TOJBKO JE€PEBbSl U KyCTAPHUKHU, HO U Ta30-
HbI, KOTOPBIE 3aJEP>KUBAIOT MOCTYIATEIbHOE ABUKECHHE MbLIU, MEPETOHIEMOMN BET-
poM u3 pa3HbIXx MecT. Cpenn 3eJeHbIX HacaXAECHUHN 3allbUIEHHOCTh BO3AyXa B 2—3 pa-
3a MEHbIIIE, YEM Ha OTKPBITBIX T'OPOACKHX TEPPUTOPHsX. JlpeBeCcHblE HacaXICHUS
YMEHBIIAIOT 3aMbUIEHHOCTh BO3yXa J1a)K€ MPU OTCYTCTBUU JIMCTBEHHOTO MTOKPOBA.

[Teute3anepKUBaOIINE CBOWCTBA PA3IMYHBIX MOPOJ JEPEBBEB M KYCTAPHUKOB
HEOJJMHAKOBBI U 3aBUCAT OT MOP(OJIOrHIECKUX 0COOEHHOCTEN HUCTheB. Jlydie Bce-
ro 33J€P>KUBAIOT MbLIb IEPLIABBIC JTUCThS U JIUCThS, TOBEPXHOCTh KOTOPBIX MOKPHITA
BOPCHHKAMM, KaK y CUpeHH. ECIM IPUHATH KOJIMYECTBO MBI, 3aepKuBaeMoii 1 cm?
NOBEPXHOCTH JIUCTA TOMOJIS 32 1, TO KOJIMYECTBO MBUIU, YIEPKUBAEMON TaKHM K€ T10
IJTOIIAM JTUCTOM KJIEHA OCTPOJIMCTHOIO, COCTaBUT 2, cUpeHu — 3, Bsiza — 6. Ha nu-
CTOBOM MOBEPXHOCTU OJIHOTO B3POCJIOrO JEpeBa OCAXKIACTCS 3a JIETHUM MEepUOJ Mbl-
JM: BSI3 LIEPOXOBATBIA — 10 23 KI, TOINOJb KaHAJACKUN — 10 34, B3 NEPUCTOBETBU-
cTeid — 10 18 xr, cupenb — g0 0,6 kr, siceHb — A0 27 Kr, uBa — 110 38 KI, KIIEH —
1o 33 kr, akanus Oemnas — g0 0,2 Kr.

2 CHudiceHue 3a2a308anHOCMU 6030YXa. 3€JCHbIE HACAKICHUS 3HAYUTEIHHO
YMEHBIIIAIOT BPEIHYI0 KOHUEHTPALHUIO HaxXOoAsIMXcs B Bo3Ayxe razos. Hampumep,
KOHIIEHTpAIUsl OKUCIIOB a30Ta, BHIOPACHIBAEMBIX TIPOMBIIIICHHBIMU MTPEATPUITHSIMH,
CHIDKAETCS Ha PacCTOsHUU 1 KM OT MecTa BbIOpocoB 10 0,7 Mr/mM°, a npv Haau4uu
3eneHbIX Hacaxaenui mo 0,13 mr/m°. Bpeassle rasbl HOIVIOMIAIOTCS PACTEHUSAMH,
a TBEPJIbIE YACTHIIBI a3PO30JIEN OCENAI0T HA JUCThIX, CTBOJAX U BETKaX PACTEHUM.

["a3o3amuTHAs posib 3€1EHBIX HACAKACHWNA BO MHOIOM OIPENENSIETCS CTENEHBIO
ux razoycroiunBocTd. K crabomnoBpexxaaeMbIM MOpoiaM OTHOCSATCS BsI3 (LLIEPIIABbIA 1
TJIQJIKUN), €1b KOJIoYasi, UBa JAPEBOBUIHAS, KIIEH SICEHEJIMCTBIM, OCHHA, TOMOJbL (Oep-
JIMHCKUH, 0ab3aMUYECKUM, KaHAJICKUN U YEPHBII), I0JIOHS CUOMPCKast, akalus JKeTas,
OOSIPBIIIIHUK CUOMPCKUM, BUIIHA JIMKas, KaluHa OOBIKHOBEHHAs, CMOPOAMHA YepHas,
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CUpeHb OOBIKHOBEHHAS; K CPEIHETIOBPEkKIaeMbIM — Oepe3a OopoaaBuaTas, €7b JHIellb-
MaHa, JJUCTBEHHUIIAa CUOMPCKast, pIOuHa OOBIKHOBEHHAS, NBA KOP3MHOYHAs, KJICH TaTap-
CKUi U T. . PacTeHus C MOBBIINIEHHON MHTEHCUBHOCTHIO (POTOCHMHTE3a UMEIOT MEHb-
IIYI0 YCTOMYMBOCTH K Ta3am. XOPOIIMMHU MOTJIOTUTEISIMU CBUHIIA IO 000YMHAM JOPOT
CUMTAIOTCS Oeas akaIysi, CUpeHb, Oepesa 6opoaaBuaTasi, 6apoapuc.

OCcOoOEHHOCTBIO 3€JIEHBIX HACAXKCHUN SBIIICTCS TaKXKe TO, UTO OHU B pe3yJibTa-
Te (POTOCHMHTE3a TMOTJIONIAIOT M3 BO3AYyXa YIVICKUCIBIN Ta3 W BBIACISIOT KUCIOPO/I.
B cpennem 1 ra xopoiiiero jieca morjoniaeT exeroaHo 10 6,5 T yriepoja u BbAeseT
IpU ATOM OKOJI0 5 T Kuciopoja. Ha yuacTkax co cpegHUM JIPEBOCTOEM IMOTJIO0MIAETCS
COOTBETCTBeHHO yriepoaa 4,1 T u Beyaensercs 3,2 T kuciopoja. PasHbie mopojs
JPEBECHO-KYCTAPHUKOBBIX pacTeHUH 0O0JaAar0T HEOJMHAKOBOW HWHTEHCHUBHOCTHIO
doToCHHTE3a M MOATOMY BBIJCISIOT Pa3IUYHOE KOJWYECTBO Kuciopona. JlepeBo ¢
OOJIbIIICH JTMCTBEHHON MacCOM BBIJICTSCT OOJIBIIIE KUCIOPO/IA.

3 QumonyuoHoe Oeticmaue. BOTBITMHCTBO PACTEHUI BBIIACIACT JIETy4Yle U He-
JIETy4He BEIIECTBA — umoHyuosl, 00J1aJarIIue ClIOCOOHOCThI0 YOMBATh BpEIHBIC
JUIsl 4esioBeka OOJIe3HETBOPHBIE OAKTEpUU WM TOPMO3UTh MX pa3Butue. Hampumep,
(GUTOHITMABI TyOOBOW JIMCTBBI YHUYTOXKAIOT BO3OYAUTENS AU3ECHTEPHUH, (HUTOHITUIBI
MOYEK TOIMOJS,, aHTOHOBCKUX $I0JIOK, ABKAJUIITa T'yOUTEIBHO JEHCTBYIOT Ha BUPYC
rpunna, GUTOHLMABI KamyCThl 3aJepKUBAOT pocT najtouku Koxa, puToHImMabl yec-
HOKAa U YepeMIlid yOUBAIOT KaK Te, TaK U JIPyTHE.

K guciy spko BeIpa)kKeHHBIX (PUTOHITUAHBIX JCPEBHEB U KYCTAPHUKOB OTHOCSTCS
oepesa, ny0, Tomonb, yepemyxa. M3pectHo Gosee 500 BUAOB JI€pEBHEB, UMEIOIIMX
dbuToHMAHBIE cBOKcTBA. OCOOEHHO MHOTO (PUTOHIUIOB O0pa3ylOT XBOWHBIE MOPO-
Ibl; 1 ra MooKeBeNbHUKA BbIJIEsAET B cyTkH 30 Kr jieTy4yux BeulecTB. bonbinoe ko-
andecTBO GUTOHIUIOB (20...25 Kr) BBIACISIOT COCHA U €1b. brarogapsi cnocoOHOCTH
pacTeHu BBIIETATH (UTOHIMABI BO3AyX MapkoB coiepkut B 200 pa3 meHbIe
OakTepuii, ueM BO3AyX YJuIl. B ompeneneHHBIX A03aX (PUTOHIUIBI OJIArOTBOPHO
BIUSIIOT HAa HEPBHYIO CHCTEMY 4YEJIOBEKAa, YCWJIMBAIOT JBUTATEIIbHYIO AKTHBHOCTD,
CEKPETOPHYI0 (YHKIMIO KEJIYJOYHO-KUIIIEYHOTO TPakKTa, CHOCOOCTBYIOT Yyiyudlle-
HUIO OOMEHAa BEUIECTB.

4 Bemposawuma. B npakTuke rpajoCTPOUTEIBLHOTO MPOEKTUPOBAHUS HEPEIKO
BO3HUKAET HEOOXOIMMOCTh 3aIIUTHhl TOPOJCKON 3aCTPOMKH OT HEOJIArOMpHUSTHBIX
BETPOB. B 3TOM ciiydae momnepexk OCHOBHOTO BETPOBOI'O MOTOKA YCTPAUBAIOT 3alUT-
HBIE TIOJIOCHI 3€JICHBIX HacCaXACHUW. 3aluTHAs POJb MOJOC 3€JICHBIX HACAKICHUI
oTmpeeNsieTcsl UX IIOTHOCTBIO M PACIIOIOKEHUEM, a TaKKe TUIIOM 3acTpoiiku. Ber-
PO3AIIMTHBIMU CBOMCTBAMH O0JIA/IalOT 3€JICHbIE HACAXKIACHUS AK€ CPaBHUTEIHHO
HEOOJBIION BBICOTHI M TUIOTHOCTH MOCAJKU. BeTpo3anmTHoe BIMSHHUE HEUIUPOKOM
3€JICHOM T0JIOCKI, COCTOSIIEN U3 BOCBMU PSJIOB JIEPEBbEB BbICOTOM 15...17 M, oT™Me-
yaeTrca Ha paccrosgauu 300...600 M. B 3ToOi 30HE CKOpOCTh BETpa COCTaBIIsi-
et 25...30 % nepBoHavansHOM. Hamnbomnee 3(h(pexkTUBHBI aXypHbIE 3alIUTHBIE TOJIO-
CBI, TIPOITyCKAaroIIre cKkBO3b cebs 10 40 % BeTpa BCero moToka.

5 Peeynayus memnepamypbsl u 61ai#CHOCMU 8030yxd. 3eJI€HbIE HACAXICHHUS, 3a-
UIIas MOYBY W MOBEPXHOCTH CTEH 3JaHUUM OT MPSIMOTO COJHEYHOI'O OOJydeHWUS,
MPEJOXPAHAIOT UX OT CHJIBHOTO MEepPEerpeBa U TEM CaMbIM OT MOBBIIIECHUS TEMIIEpaTy-
pel Bo3ayxa. Temmeparypa BO3yXa BHYTPH 3€JI€HOTO MacCHBa B CpeaHEM
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Ha 2...3 °C HmXKe, 4eM BHYTPH Tropojckoro kBaptana. Haubonee sapdexktuBHO CHU-
KAIOT TEMIIEpATypy PAaCTEHHUS C KPYIHBIMHU JIUCThSIMU, KOTOPbIE 3HAYHUTEIIbHYIO
YacTh HEPTUHU OTPAXKAIOT HE MOIJIONAs U TAKUM 00pa3oM CIIOCOOCTBYIOT CHUKEHUIO
KOJIMYECTBA COJIHEUHOU 7Hepruu. Ha creneHp cMsIrdeHus TeMIepaTypHOro pexxuma
Ha O3E€JICHEHHBIX YYacTKaX IO CPAaBHEHUIO C OTKPBITBIMU MPOCTPAHCTBAMU BIUSIOT
pasMepnl O3€JICHEHHOW TEPPUTOPHH, a TAKXKE IUIOTHOCTh MOCAJ0K JEPEBHEB U KY-
cTapHuKoB. HeOoublne 1iomany 3eIeHbIX HacaXJACHUW U pefKas JpeBecHas Io-
caJika HE3HAUUTEJIbHO CHIKAIOT TEMIIEPATypy BO3/yXa.

HarpeBasich, MOBEpXHOCTh JIUCTHEB JEPEBhEB M KYCTAPHUKOB HCIMApSIET B BO3-
IyX 0OJIbIIIOE KOJIMYECTBO Biaru. Tak, OIMH XOPOIIO pa3BUTHIM OyK UCTIApSET B ICHD
okoino 0,6 T Boabl. EciM NpPUHATH OTHOCHUTENIBHYIO BJIQXHOCTh Ha YJIULE, pPaB-
Hoit 100 %, TO B JKMJIOM KBapTaje C O3€JICHEHHUEM BIAXHOCTh OyJeT COCTaB-
stk 116 %, nHa OynbBape — 205 %, B mapke — 204 %. IloBbillieHHE BIAXHOCTH
Ha 15 % BocnmpuHUMAaeTCsi OpraHM3MOM Kak IMOHWXKEeHHE Temiieparypsl Ha 3,5 °C.
Jlaxe HEIHMpPOKHE IPEBECHO-KYCTapHHKOBbIE moJjiockl (10,5 M) yxke Ha paccrosi-
Hun 600 M yBEIWYMBAIOT BIAXKHOCTh BO3AyXa Ha 8 % IO CPABHEHHUIO C OTKPBITOU
IJIOMIAAbI0. BIaXXHOCTHBIN PEXKUM CPEAM 3€JICHBIX HACAKICHUW B KAPKYH MOTOMY
SBJISICTCSI OJIaTOMPUSATHBIM, CMATYCHHBIM U HE UMEET PE3KUX KoJieOaHUH, Kak Ha 00-
Jy4aeMbIX OTKPBITHIX y4acTKaX.

6 llymoszawuma. 3eneHble HACAKICHUS, paclojaraéMble MKy UCTOYHUKAMU
myMma (TpaHCHOPTHBIE MarucTpajiu, DJIEKTPomoe3ga W T. MI.) U KUIbIMH JOMaMH,
y4acTKaMH [Ji OTAbIXa M CHOPTUBHBIMHU IUIOLIAJKaMHU, CHUXKAIOT YPOBEHb LIyma
Ha 5...10 %. KpoHbl THUCTBEHHBIX AEPEBHEB MOTJIOMIAIOT 26 % majgaronieid Ha HUX
3BYKOBOW 3HEpPruu. XOpOIIO Pa3BUTHIE KYCTAPHUKOBBIE U JIPEBECHBIE TIOPOJBI C TY-
CTOM KpoHOM Ha yuacTke mupuHod B 30...40 M MOryT CHMXKATh YPOBHM IIyMa
Ha 17...23 nbA, HeGomnbiue CKBEphl U BHYTPUKBAPTAIBHBIC TIOCAJIKH C PEIKUMH JIe-
peBbsiMu — Ha 4...7 1BA. KpynHble JieCHbIE MaCCUBbI CHHXKAIOT YPOBHM IlIyMa aBHUa-
HUOHHBIX MOTOPOB Ha 22...56 % 10 CpPaBHEHUIO C OTKPBITHIM MECTOM Ha TOM XK€
paccrossuu. Hanuume TpaBSHOTO MOKPOBAa TaKXKE CIOCOOCTBYET YMEHBIIICHUIO
ypoBHS 3ByKa Ha 5...7 nBA.

8.2 Ilpakmuueckasn wacmo

3aodaua. OnpenennTs HEOOXOIUMYIO MJIOMIAb 3€JIEHBIX 30H B TOPOAaX U BOKPYT
TOpOJIOB JIJIs BOCHIIPOM3BOJCTBA KUCIOPOJa, PACXOAYEMOr0 B pe3ysibTaTe JbIXaHUs
JIOJIBMU U pabOThI JBUTaTeNIeld BHYTPEHHETO CTOPaHUs, a TAKXKE MAcCy IMOIJIOMAaeMO-
r0 YIJIEKUCIIOro ra3a 1 BhIICISIEMOr0 KUCIOpPO/Ia.

Hcxoonvle oannvie. O0bEM JIETKUX CPEAHECTATUCTHUYECKOTO YEJIOBEKa COCTaB-
asiet 2 1. YUenmoBek B CpelHEM B MUHYTY AenaeT F BoioxoB (Tabmuma 8.1). Comepika-
HUEe kuciaoposa B BO3yxe Cams., cocTaBisieT 20,8 %. [Ipu BbII0OXE COJECpKAHUE KHC-
aoposia B Bo3aAyxe, Ceuox, cOCTaBIsICT 16,4 %. Cpennss miomaab 3eMJid, 3aHUMae-
Masi OJJHUM B3POCIBIM JIEPEBOM, Siporal = 8,5 M?. CpemHuil pacxoj TOmMBa Vion,
npuHATh paBHEIM 10 /100 kM. KonudecTBo Kuciaopoaa, pacxoayemMoe Mpu CxKUra-
Hun 1 xr tormuBa, Koz = 2,9 kr. cxoaHbIe JaHHBIE MO BapuaHTaM IPUBEICHBI B
tabmunax 8.1 u 8.2.
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Memoouueckue ykazanus K 6bIn0JIHEHUIO 3a0auu

1 Onpenennts, CKOJIBKO aTMOC(EPHOTO BO3/1yXa CPEIHECTATUCTUUECKUI Yello-
BEK IPOITyCKAaeT uepe3 JIETKKE 3a ToJ] o ¢popMyie

Ve =VidFtitats, (8.1)

rae Ve — oOmuii 00beM BO31yXa, MPOMYIIEHHBIH YEJIOBEKOM Yepe3 CBOM JIETKUE 3a
roJl, JI/TON;

V1 — 00beM JIETKUX CPEeTHECTATUCTUYECKOTO YEIOBEKa, JI;

d — kodpunreHT oOMeHa Bo31yxa B JIErKUX 4enoBeka, d = 0,3;

F — Komm4ecTBO BJOXOB U BBIJIOXOB B MUHYTY;

!1 — MUHYT B 4ace;

!> —4acCoOB B CyTKaXx;

13 — CyTOK B roay.

2 PaccunTaTh KOJMYECTBO YUCTOTO KHUCIOpoAa Voz, 1/Toa, B o0beMe Mpomy-
IIEHHOTO 32 TOJ] BO3/lyXa, UCTIONb3Ys POpMyITy

V. =V CaTM.B. - CBr,mox W)
02~ 's 100 s ( . )

rae Carvs. — COCPIKAHKUE KUCIOPOJIa B aTMOCHEPHOM BO3yXe, %0;

Cerinox — COAEPKAHUE KUCIOPOA B BBIJIOXE YEJIOBEKA, Y0.

3 Omnpenenuth Maccy KUCIOpOJa, HEOOXOIUMOI0 OJJHOMY UYEJIOBEKY JJisl JbIXa-
HHUS B TOJ Mo21, KT/TOJ, €CIM ITIOTHOCTH KMcopoaa p = 1,429 xr/m*, no gpopmyie

Mo21 = Voz - p - 107, (8.3)

4 Haittu o0uryro maccy KUCIOpoja, HEOOXOAUMOro sl KM3HEOOEeCIeueHHs B
TEUYEHHE TOJ]a HaCEJICHHUEM BCETO TopoJia, Moz, T/TO, o Gpopmyie

Moz = Mo21 Ny, (8.4)

IA€ Nsur — YUCIEHHOCTh HACEJIEHUS TOPOJIA, Yell.

S Paccunrarh MNPOAYLIMPOBAHUE KHUCIOPOJA CYUIECTBYIOIIMMHU 3€JIEHBIMU
HaCaXXJICHUSIMHU ropoJia B TEUEHHUE ToJla Ha | ra JepeBbEB COOTBETCTBYIOUIUX MOPOJ
Roo, T/(ra-Ton), mo ¢popmyiie

Roy = Zcz’pi ) (8.5)

r7e ¢ — J0JIs IE€PEeBbEB i- MOPOJIbI,
pi — YIeIbHOE NMPOAYIIMPOBAHUE KUCIOPO/Ia IEPEBbIMH i-i MOPObI, T/Ta.
6 Onpenenuth HEOOXOAUMYIO TIIOIIAb 3€JIEHBIX HACAXKICHUN JJIs1 0OecTieUeHUs
HACEJICHUSI TOPOJ1a KUCTIOPOIOM Sy, T, TI0 (hopMyIIe



SI[LIX =7 - (8-6)

7 HaliTu KOJTMYECTBO JEPEBHEB, COOTBETCTBYIOMIUX HEOOXOIUMOM TIJIOMIATH 3€e-
JICHBIX HACXKJICHUH I 00eCIIeUeHHs] HAaCeICHUS Topoa KUCIOPOAOM Nyep smix, HIT.,

dbopmyie

S
N = X104, (8.7)

Jiep IBIX
S kponal

TA€ Skpona | — CPEIIHSIS TUIOIIAIb 3EMJIM, 3aHUMAEMasi OJTHUM B3POCIIBIM JEPEBOM.
8 PaccunTaTh KOJIMYECTBO aBTOMOOMIIEH B TOPOAE Mg, IIT., IO (hOpMYyJIe

N.
n, =—2>4L.f | 8.8

rae k. — xkonmuuectBo aBTomooOmieit Ha 1000 yenosek.
9 OnpenenuTh KOJIMYECTBO KUCIOPO/Ia, COKMUraeMOe OJTHOM MAalTuHON B TCUCHHE
rojia, mo2ia, KI/T01, Mo Gpopmyre

Vion
Mo21a = ch 'ﬁ “Promn * KOZ > (3.9)

rae Lep — cpeaHuii mpooer 0JHOTO aBTOMOOUIIS, KM;
Vionn — cpeaauit pacxos ToruuBa Ha 100 km mpobera, 1/100 kwm;
Pronn — KOG PHUITUEHT UCIIOTB30BAHUS KUCIOPOA, Prons = 0,8;
Koz — KOmu4ecTBO KUCIOPO/Ia, PACXOAYEeMOe IIPU CX)KUTAaHUU | KT TOTUIMBA, KT.
10 PaccuuTaTh KOJMYECTBO KHUCIOPOJ]A, PACXOIYyEeMOr0 BCEMHU aBTOMOOWIISIMU
ropoJa, mMo2a, T/TOM, 10 opmyIe

Mo2a = MO21a * Na, (8.10)

TJI€ 7y — KOJMYECTBO aBTOMOOMIIEH B TOPO/IE, IIIT.

11 Ompenenuts HEOOXOOUMYIO IUIOUIAAb Saer, I'd, 3€JCHBIX HACAXKIECHUH IS
KOMITEHCALIUH pacxo/ia KUCIOPO/ia MPU CKUTAHUM B JIBUTATENSIX BHYTPEHHErO Cropa-
Hus, 10 popmyiie

m
S, =22 (8.11)
aBT ROZ

12 Paccuutarh KOJIMYECTBO JEPEBBEB Njep asr, IIT., COOTBETCTBYIOIIUX HEOO-
XOAUMOM TUJIOIIAAM 3€JICHBIX HACAKICHUN JJIsl KOMIIEHCALIMU KUCIOPOAA NP CHKUTa-
HUU B JIBUTATEJISIX BHYTPEHHET0 cropaHus mno Gopmyiie
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SaBT

N = -10%. (8.12)

Jep aBT
KpoHal

13 OnpenenuTs CyMMapHYO MJIOLIAIb Sou, ', 3€JEHBIX HACAKIECHUHN, HEOOXO-
JTUMBIX JIJIsT KOMIICHCAIIMH pacXxoja KUCIOpoia IpH JbIXaHUH W CKUTAHWH B JIBUTATC-
JISIX BHYTPEHHETO CTOpaHus 1o popmyJie

S06H1 = Szu,lx + SaBT- (8 13)

14 Paccuutars nornomieHue CO; 3€JI€HbIMU HACAKICHUAMU TOPOJA C YUETOM
UX MOPOJHOTO cocTaBa Rcoz, T/(ra-ron), no popmyie

Reor = Z;Ci 8, (8.14)

r7e g — yAeJIbHOE MOTJIOIEHUE YTIJIEKUCIIOTO ra3a AepeBbsMHU i-if IOPOJIbI, T/Ta.
15 Onpenenuts maccy COz, KOTOpyto OyayT MOIJIOMIATh MOJYYEHHbBIE IO pac-
4eTy 3eJIeHble HaCaXIeHUs, mcoz, T/ToA, o hopMmyJe

Mco2 = Rcoz * Som. (8.15)
Ilpumep pewenusn 3a0auu ona eapuanma Ne 16 (2. Monooeuno)

1 Tlpumem, uto yenoBek B cpeaHeM aenaet 20 BnoxoB B MuHyTy (F). Omnpene-
JMM, CKOJIBKO aTMOC(EpPHOTr0 BO3yXa CPETHECTATUCTUYECKUI YEJIOBEK MPOIMyCKaeT
yepe3 yierkue 1mo dpopmyde (8.1):

Ve=VidFtit2t3=2-03-20-60-24-365=6307 200 .

2 Tak kak kuciopojaa Bo BasixaeMoM Boznyxe 20,8 %, a B BbiibixaemMom 16,4 %,
TO B TOJI YEJIOBEKY HYKHO KHUCIIOPO/1a

208-16,4 _

Vo2 = Ve Vs - 0,044 = 6307200 - 0,044 =277 517 n.

3 Macca kuciopoja, He0O0X0IMMOTO OJTHOMY YEJIOBEKY B TOJl, paBHa:
mo2i=Voz - p - 103 =277517 - 0,001429 = 396,6 «r.
4 Hacenenuto T. MosiofiedHo B roJi He0O0XoauMa cleyolias Macca Kucjaopoaa:
mo2= mo21* Nour = 396,6 - 95233 = 37766694 xr = 37767 T.

5 OtHOCUTENBbHOE MNPOAYLMPOBAHUE KHUCIOPOJa C YYE€TOM JOJEBOr0 COOT-
HOIIIEHUS JPEBECHBIX OPOJ BOKPYT 3aJJaHHOr0 ropojia Ha 1 ra:
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Rop =D .¢;p;=0,19-349+0,21 - 12,5+ 0,05 - 20,8 + 0,07 - 19,6 + 0,05 - 11,3 +

+0,08 - 22,5+ 0,06 - 21,2+ 0,13 - 9+ 0,16 - 5=17,3 1/(ra'ron).

6 HeoOxoauMmast Tuioiaib 3eJeHbIX HACaXICHUN 1711 00eCIeUeHUs] KUCIOPOA0M
HacCeJICHUsI TOpoJia:

¢ _Mo 37761

o =2183 ra.
Ry, 173

7 KonnyecTBO J€peBbEB, COOTBETCTBYIOIIMX HEOOXOIUMOMN TUIOMIATN 3EJIEHBIX
HACaXJISHUM NI 0OecTieueHrs KUCI0POI0M HaCeJIeHUsI TOPoia:

S
N =X 0% =2568235 .

Jiep JbIX

KpoHal
8 OmpezensgeM KOJIMYECTBO aBTOMOOUIIEH B TOpo/Ie:

= Nar 293233 558 31936 wr

n, = “Ma T
1000 1000
9 KonmuecTBO KHUCIOPOIa, CKUTAEMOE OAHOW MAllIMHOM B TEYEHUE ro/a,

V. 10

. _Tomn -Kn, =27000-——-0,8-2,9 = 6264 xr.
p 100 Promn * 02 100 &

mo21a= L,

10 KomnuecTBO KHCI0pOa, CKUTAEMOE BCEMH aBTOMOOMIISIMU TOpO/Ia,
Mo2a= Mo21a'Ma = 6264 - 31236 =195 662 304 xr = 195 662 1.

11 Heobxomaumasi miomiaab 3€JI€HBIX HACAXKIACHUHN NJIsi KOMIIEHCAIIUM pacxoja
KHUCJIOPOJIa MPH CKUTAHUM B JBUTATENSAX BHYTPEHHETO CTOPAHUS

§ Mo 195662 _ 00

TRy, 17,3

12 KonudecTBo JIepeBbeB, COOTBETCTBYIOIMIMX HEOOXOIUMOMN TUTOMIAIN 3ETICHBIX
HACAXJICHUW 11 KOMIICHCALIMU KUCJIOPO/ia MPH CKUTAHUM B JIBUTATEIISIX BHYTPECHHE-
o CrOpaHwus,

N =SSaBT -102@-10000:13300560 [IIT.

Jiep aBT

KpoHal >
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13 OOmrag mwromaasr He0OXOAUMBIX 3€JICHBIX HACAXKIECHUI COCTABIAET:
Soom = Saex T Sasr= 2183 + 11310 = 13493 ra.

14 OtHocurenbHoe mornomeHue COz ¢ y4eToM HOPOJHOrO COCTaBa 3€JIEHBIX
HacaKJIeHui Ha | ra:

Reoy = Y.¢,8,=0,19-46,2 + 0,21:16,5 + 0,05-24,2 + 0,07-24,5 + 0,05-15,7 +
+0,08-29,7 +0,06-26,3 + 0,13-11 + 0,16-6,6 = 22,4 T/(Tra-rox).
15 Torz{a Macca IOrJIOMCHHOTO YITICKUCIIOIO I'a3a

mco2= Rcoz * Sosm = 22,4 - 13493 =302 643 T.

KOHmPOJleble eonpocol

1 Kakum oOpa3oM 3ejeHble HACaXJIEHUSI CHUKAIOT 3albLIEHHOCTh aTMOC(eEphbl
ropoja?

2 Kak paznuyaroTcs MbUIe3aJep KUBAIOIINE CBOMCTBA PA3JIUYHBIX MOPOJ Jepe-
BbEB U KyCTapPHUKOB?

3 Kakum 00pa3om 3elieHble HACAXK/ICHUS BIUSAIOT Ha 3ara30BaHHOCThH FOPOACKO-
ro Bo3ayxa?

4 Ot yero 3aBUCHUT Tra3o3auIuTHas GYHKLHNS 3€JICHBIX HACAKICHUN?

5 Belgenenue KucaopoJa U NOTJIONIEHUE YIVIEKUCIIOrO Ta3a Pa3MYHbIX I1OPOJ]
3€JICHBIX HACAXKICHUI.

6 B ueMm 3axmtoyaercst GUTOHIIUAHOE JEHCTBUE PAaCTEHU?

7 Kakue mopombl nepeBbeB 001a1al0T Hanbosee SIPKO BBIPAKEHHBIMU (DUTOH-
UUAHBIMHA CBOKWCTBAMMU?

8 B yem 3akirouaercs BeTpo3alluTHas (PYHKIIHS 3€JIE€HbIX HAaCaXXICHUM?

9 KakuM 00pa3oM 3esieHble HaCaKICHUS PEryJUpYIOT TeMIIepaTypHBIH pexXUM
ropoja?

10 Kakum 00pa3oM 3efeHble HACakACHUS BIUSIOT HA OTHOCHTEIBHYIO BIIaXK-
HOCTb BO3/1yxa?

11 Kak BIustOT 3€JI€HbIE HACAXK/ICHUSI HA YPOBEHbB LIIyMa B ropoje?
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