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BBenenue

Pemenne skonornyeckux mpobieM B COBPEMEHHOM MHUpPE HEBO3MOXKHO 0Oe€3 MOHHMaHUs
OOBEKTUBHBIX 3aKOHOB Pa3BUTHS MPUPOABI U 001ecTBa. «[IpoMbIlIIEHHAs SKOJIOTHS» U3YYaeT 3TU
3aKOHBI, KOTOPBIE JTAI0T KITI0Y K YIIPABJICHUIO B 00JIACTH OXPaHbI OKPYKAIo 1IEH cpebl.

DopMHUpPOBaHUE IKOJIIOTUYECKOTO MUPOBO33PEHHS M CIIOCOOHOCTh aHATU3UPOBATH MOCIIEICTBHUS
AQHTPOIIOTCHHOM AESTENbHOCTH TOMOTAaIT PAIMOHAIBHO HCIONB30BaTh MPUPOAHBIE PECYpChl U
pa3pabaTrbiBaTh MEPOTIPUATHUS IO OXPaHE MPUPOIBI M IKOJOTHIECKON OE30MaCHOCTH.

Hucuurnnuna «IpoMbIlIeHHAsT 3KOJIOTHS» OTHOCUTCS K JAUCHUIUIMHE 0a30Boil yactu. OHa
HampaBieHa Ha (opMupoBaHHE NPOPECCHOHATBHBIX KOMIETEHLMH OOy4aromuxcs B Ipolecce
BBITIOJTHEHUS paboT, onpeaeneHubix GI'OC BO.

MeTtoauueckre ykazaHUsl COCTaBIIEHbl HA COBPEMEHHOM HayYHOM YPOBHE M PacCUMTaHbI Ha
CTYIEHTOB, 110 HampasieHuto 15.03.02 TexHoiornyeckue MalvHbl 1 000pyAOBaHUE.

[TocnenoBaTenbHOCTE TEM COOTBETCTBYET JIOTHYECKOW CTPYKType €€ MPOXOKICHHS.
[IpemyiaraemMble METOOMYECKHE YKa3aHHUS COJAEPKAT MaTepuay, KOTOPbIH pPEKOMEHAYeTCs
WCIIO0Ib30BaTh CTYICHTAM IPU MOATOTOBKE K MPAKTUYECKUM 3aHSATHSIM.

Jns MOArOTOBKM K MPAKTHUYECKUM 3aHITHSM CTYIEHT JOJDKEH HW3Yy4YUTh MaTrepuai Io
COOTBETCTBYIOIICH TeMe, HUCIOJIb3ysl OCHOBHYIO U JIOMOJHHUTEIBbHYIO JHUTEPATypy, a TaK K€
UCIIONB3ys nepuoandeckue n3ganuss CMU.



TEMA 2. ITIPOMBIIIJIEHHBIE DKOCUCTEMBI.

HPAKTHYECKOE 3AHSATHE 1. PACYET BBIBPOCOB BPE/IHBIX
BEHIECTB, OBPA3YIOHIUXCS ITPU CO)KUT'AHUHU TBEPJ1OI'O,
AKUAKOI'O U T'A3OOBPA3HOTI'O TOIIVIMBA

Leab 3aHaTHA: 1- MO3HAKOMUTHCS C COCTABOM BBIOPOCOB IPH CKUTAHUU TOTLIMBA.
2 - paccuuTaTh BEIOPOCHI MPEANPUATHUS (BapUaHT BHIOMPAET CaM CTY/CHT).

3- BbIOpaTh MOAXOASIIYI0 Ha Bai B3risa cucteMy O4MCTKH Ta30B AJIS MPEAIpUiTUs
U, 3Hasi CTENIEHb OUMCTKHU, PACCYUTATh BHIOPOC M1OCIIE OUNCTKH.

3HaHUA U yMeHHs, NpUoOpeTaeMble CTYACHTOM B pe3yJbTaTe OCBOCHUS

TEMbI

3HaTBh: METO/ABI KOHTPOJIS KauecTBa U3AeIui 1 00bEKTOB B chepe npodeccuoHanbHON

JesITeIbHOCTH, OCHOBBI aHAJIM3a IPUYMH HapyILIEHUH TEXHOJIOTMYECKUX MPOI[ECCOB U pa3pabOTKU

MEPOIPUATHH 110 UX TIPETYNPEXKIECHUIO

3HaTh: OCHOBBI POBEICHUS MEPONPUATHIH 10 COOIIOIEHUE FKOJIOTHYECKOM 6€301acHOCTH

MPOBOJIUMBIX paboT

YMeTh: NPUMEHATh METO/IbI KOHTPOJIS KaueCcTBa U3/1eIMi U 00BEKTOB B chepe npodeccnoHaIbHON

JEeSITeIbHOCTH, IPOBOAUTH aHAIN3 MPUYMH HAPYLIIEHUI TEXHOJIOTMYECKUX IIPOLECCOB U

pa3pabaTbIBaTh MEPONPUATHS 10 UX MPETYNPEKACHUIO

YMeTb: KOHTPOJIUPOBATH COONIIOIEHNUE IKOJIIOTUYECKON 0€30I1aCHOCTH MPOBOIUMBIX PabOT
HanmenoBanune ¢GopMHpYEeMBIX KOMITETCHIIUH

Nunexe DopMyIIHpPOBKA:

ITK-9 YMEHHEM MPUMEHSITh METObI KOHTPOJISI KAueCTBa U3JEIUN U OOBHEKTOB B
chepe mpodeccroHaNTbHON AESTENHHOCTH, TPOBOIUTH aHAIIN3 IPUYUH
HApYIICHUN TEXHOJIOTHYECKUX MPOIIECCOB U pa3padaThiBaTh MEPOIPUITUS
110 UX NPEAYIPEXKIECHUIO

[IK -14 YMEHHMEM MPOBOJUTH MEPONPUATHUS 110 MPODUIAKTUKE TPOU3BOICTBEHHOTO
TpaBMaTU3Ma U popeCCUOHATBHBIX 3a00J€BaHUN, KOHTPOJIUPOBATh
coOJII0ICHHE IKOJIOTMUECKON 0€3011aCHOCTH IPOBOIUMBIX paboT

CoBpeMeHHass 3KoJoruueckass OoOCTAaHOBKA TakKOBa, YTO IEpe] BCEMHU KTO
OCYLIECTBJISIET HAYYHO — TEXHUYECKUI MPOrpecc M HCIONBb3YET €ro JOCTHXKECHMS,
BCTAJO HEOTJOXKHOE OOBEKTUBHOE TpeOOBAaHME: CTPOr0 YUHUTHIBATH PAHUMOCTH
OpUPOABI, HE IOMYCKaTh MPEBBILICHUS MPEIEIOB BO3MOXKHOCTH BOCCTAHOBJICHUS
OPUPOAHBIX TPOIECCOB, BCECTOPOHHE U TIJIy0Xe H3ydaTb U 3HATh CIIOXKHBIE,
TMATEKTUYECKH B3aMMOCBSI3aHHbIE TIPUPOJHbBIE SIBJICHUS, HE 00OCTPSTh HEraTUBHBIC
IPOTUBOPEUYUS] C €CTECTBEHHBIMM 3aKOHOMEPHOCTSIMH, UTOObI HE BBI3BATh
HEeoOpaTUMBIX MPOLECCOB B OKpYXKaloIlIeH cpeae, HUMEHHO I[O3TOMY BeChbMa
aKTyaJIbHa.

Teoperuyeckasi 4acThb

[Tpu coxuraHum pazIUYHBIX BUAOB TBEPAOTO TOTUIMBA B aTMOC(Epy MOCTyIaeT
3HAYUTETFHOE KOJIMYECTBO TBEP/IBIX YaCTHII (3071, TbLUIb, CaXka), OKUCIOB cephl (SO



u SO3), okucnoB azota (NO u NO; ), okucu yraepoma (CO u COy), a Takxe
ABJICTUBI U OPTAaHUICCKUE KUCIIOTHI.

Oxono 60 % o061iero KoIM4YecTBa a’po30JieH, MOMaaoIIuX B aTMOC(EpHBIi
BO3AYX, COCTaBJISIIOT TBEPAbIC YacTUIbl (TJIaBHBIM 00pa3oM, MbUIb M 30J1a),
oOpa3oBaBIIMECS] TPU CKUTAHUM YIIIS. BBIOpOC 30561 TpW CXKUTAaHUU TBEPAOTO
TOIUTMBA 3aBHCHUT OT COCTaBa €ro MUHEPAIbHOW YaCTH, THUIIA TOMIOYHOTO YCTPOKCTBA
1 3QPEKTUBHOCTH PabOTHI MBUICYIABINBAIOIINX YCTaHOBOK.

[Ipu cxuranum yrisi ¢ COAEpXKaHUEM MUHEPAIbHOW 4acTH B pabouell macce
TOIUBA Apys = 16-20 % B KaMEpHBIX TONKAX BBIHOC TBEPABIX YACTHUI] 3a MPEAEIIbI
TOMIOYHOM 4YacTH MOXeT cocTaBisATh 10 20 % oT Macchl TOIUIMBA, MPUYEM
coJiepKaHue 30JIbl B yHOCE (OCTaJIbHAsI 30712 YAAISIETCS CO IIJIAKOM) COCTaBIISIET IS
MBUICYTOJIBHBIX TOMOK C CYXUM HulakoynaieHueM 85-93 %. Ilpu orcyTcTBUU cucTeM
NBUICYJIABIIUBAHUS CKUTAHUE TBEPJAOrO TOIUIMBA (YrJiisl) MOCTaBJsieT B aTMocepy B
10-20 pa3 Gosbliie TBEPAbIX YACTHI], YEM MTPU CKUTAHUU KHUJIKOTO TOILIHBA.

Br16poc okucu yriiepoma KOTEIbHBIMH YCTAaHOBKAMHU 3aBUCHUT B OCHOBHOM OT
HEY/IOBIIETBOPUTEIIBHOTO PETYJIMPOBAHUS MPOIECCOB TOpeHUs. Tak, MpHU CKUTAHUH
TOTUTMBAa B HEOOJBIINX TOIUIMBHBIX YCTAaHOBKaX BBIOPOC ABYOKHCH YIJIepoja
coctaBisieT 2 % u 6oJiee OT Macchl TOIIMBA.

Hawnbonee 3HaYNTEIBLHBIMH 1O O0OBEMY M TPYIHO TMOIJAIOIIAMHUCS OYHCTKE
3arpsI3HUTEIISIMEA aTMOC(HEPHI SIBIISIIOTCS OKUCITBI CEPBI.

60-80 % exxerogHOTO BHIOPOCA OKHUCIIOB CePhbl B aTMOC(hepy BHIOpACHIBACTCS C
POJYKTAaMU CrOpaHus OT KOTJIOB WM medeld. [Ipu cxuranuu TOIIMBa B KaMEpPHBIX
TOTIKaX TMPAKTHYECKH BCS Cepa TMEPEXOJUT B CEPHUCTBIA aHTUIPHUA, TPUIEM
coJiepKaHUE OKUCHU CEPHl B JBIMOBBIX T'a3aX HE 3aBUCUT OT OpPraHU3AIMHU TOMOYHBIX
IIPOLIECCOB U MPAKTUYECKU OMPENIETIAETCS KOHIIEHTPAIUEH CEPhl B TOTLIMBE.

bonee 90 % ot 0611ero KoJM4yecTBa BEHIOPOCOB a30Ta B aTMOC(EPY MPUXOIUTCS
Ha TIPOYKTHI CTOPAaHUS TBEPIOTO U KHJIKOTO TOILJIMBA U Ta3a. B razoxoaax koTiioB 1-
5 % ot 0011ero KoJu4ecTBa OKUCH a30Ta BMECTE C TIPOTYKTAMU CTOPAHUS YAAISIOTCS
yepe3 AbIMOBbIE TPYObI B aTMOChEpY.

K guciy mocTaTouHO XOpOIIIO M3yYEHHBIX KAHIIEPOTCHHBIX BEIIECTB CIICIYET
OTHECTH B MEPBYI0 ouepenb Oenz-a-nmupeH (CyoHi2), KoTOphIN 00pa3yeTcs B mpoliecce
NHpONU3a yIis M YIJIEBOJOPOAHBIX TOIUIMB IpH Temmeparype Oonee 600°C wu
oOHapy>XKHUBaeTCs B Cake, ILIMOBBIX Tra3ax. OOpa3oBaHue OCH3-a-TTUPEHA 3aBUCUT OT
peKrMa TOPEHUS U, PEXKJIE BCETO, OT KOJUYECTBA KUCIOPOAa M TEMIIEPATYyPHI.

Coxuranme MaszyTa W MPUPOJIHOTO Trasa, TaK XK€ KaK U CKUTAHUE TBEPIOTO
TOTUIMBA, COMPOBOXKIAETCS BBIICIICHUEM pPa3IUYHBIX BPEIHBIX BEIMIECTB (OKHCH
yTIIepo/ia, OKMCIIOB a30Ta, CEPhl M CEPHUCTOTO aHTUIPHUA, JICTYYHX YTJIEBOIOPOIOB,
30J1bI ¥ TIBLIIN).

[Ipy cxuraHUM KUAKOTO TOIUTMBA BBIJAEISACTCS MEJIKOIUCIIEPCHAsS Caxa,
oOnanaromas OOJIBIIOM TOKCUYHOCTBIO, YeM OOBIYHas IIbIJIb, M OKa3bIBAIOIIAs
HEOJIaronpuaATHOS BIMSHUE Ha TPO3PavyHOCTh atMocdepsl. KommdecTBO TBEpIbIX
4acTHI] BbIOpackIBa€MbIX B aTMoc(epy IpH cropanuu mazyta, cocrasiser 110 0,5 % o
MaccChl TOTIJIBA.



OOpa3zoBaHue OKHUCJIOB a30Ta B TOMNKAX IPOUCXOAUT IJIaBHBIM OOpa3oM B
pe3ynbTaTe OKUCJIEHHMS a30Ta BO3/AyXa IPH BBICOKMX TEMIIEpATypax, a TaKXe IpH
Pa3IOKEHUH M OKHUCJIEHUM a30TCOACPKALIIMX COCIMHEHHUW, BXOASAIIMX B COCTaB
tornBa. KoHueHTpanusi OeH3-a-nupeHa B MPOAYKTaxX CrOpaHHs ra3a HEBEJIMKA, a
pAIe CIly4aeB JaKe HUXKE, YEM B OKPY>KAIOLIEM BO3yXE.

Bonpocs! u 3a1anus:
Pacuem 6v16pocos meepowvix wacmuy

KonmdecTBO 30J1b1 1 HEIOTOPEBIIIETO TOIUIMBA, BHIOpPACKIBAEMOW B aTMoc]epy
C JIBIMOBBIMHU ra3aMH KaXKIOTO KOTJoarperara 3a roj, Mpyu CKUTAaHUHM TBEPIOrO U

KUJIKOTO TOIUIMBA, PACCUUTHIBAECTCS 110 (hopMyIie:
Bx A4

) s
100-G,,

rae B — pacxon TomnuBa, T/Tox;

A pus - 30JIBHOCTH TOIUIMBA Ha pabouyro Maccy, T/TOJ;

ayy — J10JIS 30J1bI TOIUIMBA B YHOCE;

17 soms — JIOJIST TBEPIBIX YACTHII, YJIABIMBAEMBIX B 30JI0YJIOBUTEIISAX

G - CoJIep)KaHHME TOPIOUMX BEIIECTB B yHOce, %; MNpHU OTCYTCTBUU

AKCIUTyaTAIlMOHHBIX JaHHBIX IO COJICP)KAHHMIO TOPIOYMX BEIIECTB B YHOCE 3HAYCHUC

G yu IPUHUMAIOT B COOTBETCTBUU C s, TO€ Js — MOTEPS TeIJIa OT MEXaHUYECKOU

HETIOJTHOTHI CTOPAHMSI TOTLINBA, %o (MPUHUMAETCS 0 HOPMaM TEITIOBOTO pacyera).

3HaueHus Apws U Gyy U @y, 17, IPUHUMAIOTCA N0 (DAKTUYECKUM CPEITHUM MOKa3aTeNsIM

xa,(l-n,)  T/rog

pM3

3a TOJl WJIK 0 HOpMaM TEIIOBOTO pacyeTa.
Pacuem 6v16pocoé okucnos cepwvi

KomnuectBo oxuciaoB cepel SO, m SOz B mepecuere Ha SO, (T/TON),
BbIOpachIBaeMbIX B aTMOC(epy C JIBIMOBBIMH Ta3aMH KOTJoarperara 3a roj Ipu
C)KMTaHUHU TBEPJOTO WJIM JKUIKOTO TOIUIMBA, BEIYMCIIACTCS 10 Cleayroliei Gopmye:

M (s02) = 0,02 xB xS, x(l—ng)x(l—ngl ),
rae B — pacxon TorumBa, T/To;
Sp - comeprkaHue cephl B TOIUIMBE Ha pabodyio Maccy, %o;
Tso, ~ AOJISL OKUCIIOB CePbl, CBS3AHHBIX JIETYUCH 301101 B KOTIIE;

771802 - O0JI1 OKHCJIOB CCPbI, YIIABJIMBACMBIX B 30JIOYJIOBUTCIIC.

Jlonst OKHMCIIOB cepbl, CBSI3aHHBIX JIETYY€W 30JI0M, 3aBUCHUT OT 30JIbHOCTHU
TOTUIUBA M COJIEP>KaHUsI CBOOOHOM IIEIOYH B JIETYYEH 3071€.
OpHEHTHPOBOYHO 3HAYECHHSI 77's0, TIPH CIKUTAHUN PA3IMYHBIX BUIOB TOILIUBA!

CJIQHIIBI - 0,5
YN - 0,02
MasyT = 0.02

ras - 0,0



Pacuem ev16pocos oxucu yenepooa

KommdectBo oxucu yraepoma (T/rom), BblOpackiBaeMoe B aTMochepy ¢
JTBIMOBBIMHU Ta3aMU KOTJIOArPETaToOB 3a TOJ MPU CKUTAHUH OPTaHWUYECKOTO TOTUINBA,
BBIYHCIISIOT TI0 (popmyie:

M = 0,001xC,xBxy, x[ —&j,

100

rae C, — koapuimenT, XapakTepu3yIOMUA BBIXO OKHCH YTIIEpOaa MPU CKUTAHUH
TBEPJOTO, KUIKOTO U ra3000pa3HOro, KI/T WX KI/TBIC M3,
B — pacxox TomnmBa (TBEPAOTO, JKHUAKOTO U ra3000pa3HoOro), T/TO WK ThIC. M/TO;
y,- TIONPABOYHBIA KOA(P(UIIMEHT, YYUTHIBAIOIIMKA BIUSHHEC PEKMMa TOPCHHS Ha
BBIXOJI OKHCH YTJIEpPOJIa;
gs - TIOTEpSI TEIIa OT MEXaHMYECKOHN HETIOTHOTHI CTOPaHUs TOTUINBA, % (IPHHUMAOT
110 HOpMaM TETUIOBOTO pacyiera).

[Ipy HOpMaNBHOW OKCIUTyaTalldd KOTJa W HOPMATHBHBIX 3HAYCHUSX
ko3 duirieHTa n30bITKa BO3/TyXa Ha BBIXOJIE U3 TONKH (ar ), KO3PhUIeHT
7,= 1. Ecnu dakTudeckoe 3HaueHUE ar MEHbIIIE HOPMATUBHOTO, TO YKa3aHHOE BBIIIE

3HAYEHHUE ¥, HEOOXOJIMMO YMHOXXHUTh Ha OTHOIIECHHUE HOPMATHUBHOTO 3HAYEHHS ar K
dakTuyeckomy. B ciyuae, korna ¢pakTHyeckoe 3HaUCHUE ap OOJIbIlIe HOPMATHUBHOTO,
T0 K03 unment y, = 0.

Pacuem svibpocos oxucios azoma

KonuuectBo okucioB azota B nepecuere Ha NO; (T/r0o1), BEIOpackiBaeMbIX B
atMocdepy C IBIMOBBIMH Ta3aMU KOTJIOarperara 3a TOJ PacCUUTHIBACTCS TIO
caenyroiei hopmye:

|\/|NO2 =0143x10"° x K x D><Q~(1—lgT40Jxﬂl'(1_ﬂzx r)'ﬂsi

rae K — koadduiment, xapakTepu3yronuii BbIX0I OKUCIOB a30Ta, KI/T YCJIOBHOTO
TOTUINBA;

Q — TemoTa CropaHus HaTypajIbHOIO TBEPAOIO, XKHUJIKOIO U ra3000pa3HOro TOIUIMBA,
KKQJI/KT WIH KKAJI/M,

gs— MOTEPH TEILJIa OT MEXAHUYECKOM HETOJIHOTHI Cropanusi, %;

f, - IONPABOYHBIN KOY(PPUITUEHT, YIUTHIBAIOIINI BIMSHUE HA BHIXOJ OKHCIIOB a30Ta
KauecTBa CXKHUraemMoro TomimBa (comepkanue azora Ny) ©u  crmoco6oB
IIJTAKOYJATCHUS;

B, - K03 pUIIEeHT, XapaKkTepru3yrumn 3 (HEKTUBHOCTH BO3JECHCTBUSA

PELUPKYIUPYIOLIMX Ta30B B 3aBUCUMOCTHU OT YCJIOBUI MOJIa4U UX B TOIKY, %0;

I — CTENEeHb PELUPKYJISIIUU JbIMOBBIX Ia30B, %o;
By - KOO(PPUIIUEHT, YIUTHIBAIONUN KOHCTPYKIIHIO TOPEJIOK (IIs1 BUXPEBBIX TOPEIIOK

B:= 1, nns npsimorounsix = (,85).

K — koapdunuent K nas koTnoarpratoB naponpou3BOIUTENBHOCTRIO Ooniee 70 T/4
OpU CXKUTAHWM Ta3a M Ma3yTa BO BCEM [IMAllO30HE HArpy3oK, a Takke IMpH



BBICOKOTEMIIEPATYPHOM CXUTAHWW TBEPJOTO TOIUIMBA C Harpy3kamu Bbime 75 %
HOMMHAJILHOM ompezensercs no gpopmye:
@)
200+ /1
rne [l u [y - HOMuHanpHas U (pakTUyecKas MPOU3BOJUTEIBLHOCTh KOTIA WU €ro
KopIyca, T/4.

JJ1s KOTJI0arperaToB Naponponu3BOAUTEILHOCTEIO MeHee 70 T/4:

25Q, (®)
20+Q
rne Q u Qq — HoMHHANBbHAA U (aKTHUECKask TEIUIOBask MPOU3BOAMUTEIBHOCTh KOTIIA
['kan/4.

[Ipy BBICOKOTEMIEPATYPHOM C)KMTAaHUU TBEPJIOTO TOIUIMBA C HAarpy3kamu
koTiia Huxke 75 % HomuHampHOW B Qopmynsl (a) u (B) Bmecto gy u Qg
noncrasistores 0,75/ u 0,75 Q, HuzkoremmnepatypHoM — ] u Q.

K =% . dnsa Bogorpennsix KoTiioB K

Coz[epn(aHHe BPCAHBIX BCHOICCTB B CIrOPpacMOM TOIIJIMBC

HanmenoBanune Copepxanne BpeIHBIX BemiecTB B | Q
TOILJINBA TomuBe, % OT MaccChl TEIUIOTa
CO |SO; |NO; |IIpms | 30oma | cropaHus

KKaJ/KT,
KKa/M>

Cpennsis o yrsim | 75,2 | 2,5 1,8 54 35 8000

CraHnsl 73,5 3,9 0,3 - 53,5 | 8200

Topd kyckoBoii 57,8 10,3 2,5 3,3 11 7850

I'a3 12,9 |- 0,023 | - 8250

Masyt

BBICOKOCEepHHUCTHIN | 86,2 | 3,0 0,5 0,06 |0,3 9500

JpoBa 51 - 06 |- 1,0 |4510

O} dexTuBHOCTH anmapaToB ra300YUCTKU U TBUICYIABIMBAHUS

Amnrmapat, ycTaHOBKa OddexkTuBHOCTD, %0

TBepable niu I"a3000pa3zoBanue
XKUIKWAC YaCTHUIBI | TPUMECH

3070y10BUTENHN Kado3uitHoro Trma | 50

['pynroBbie nukions! [[H-15 70-85

MoKpOnpyTKOBBIE 30J10YJIOBUTEIH 90-92

[1bu1eBBIE KaMEPBI 45-50

IleHHbIe anmapathl 75-95

I{ukI0H ¢ BOASHOMN INICHKOM 85-90

30JI0yJIOBUTEJIM OCAJOYHOTO THUIA 30

YCTaHOBKM OYHMCTKM OT OKMCIJIOB

a30Ta Ha OTepaIrsIX TPABJICHUS 65-90

['uppoduneTper: GopcyHouHBIE 87-94 -




KaCKaHbIC 86-92 30-40
O6apOoTaxKkHO- 90-92 45-50
BHUXPEBBIC
3naucnue kodphuipenT (C,;) KI/T MM KI/THIC.M>
Bunx Tonok Kamennsie | Cnanust | Topd Mazyr |I'a3
yIIu IPUPOHBIN
Kamepuble ¢ TBepAbIM
NUIAKOYAAJICHUEM IS
KOTJIOarperaToB
MIPOU3BOAUTEIILHOCTHIO,
T/a 25 13 54 4,1
35 13 54 4,1
50 13 5,4 4,1
Kamepnsie aiis
KOTJIOArperaToB
MOU3BOIUTEIBHOCTHIO,
T/Ta
Ho 75 19,4 17,9
75u> 9,6° 9,3
CinoeBble
MEXaHU3UPOBAHHBIE
TOIIKHU 25,7 31,0 16,0

3Hauenue kodpduimenTa £, , Ipu CKUTAHUU TBEPAOTO TOIUTMBA (CpeaHee)

Tormnmso Conepxanue [Ipu TBEpIOI [Ipwn xuaxkom
azora, % cpenHee | cpeaHeun NUIAKOYTAJICHU U
UIAKOYTAJICHUE cpenHee
Vrons 15 0,913 1,05
ITpupoanblii ra3 | - 0,85
Maszyt 0,75

5. VYaenbHbIE MOKa3aTeIW BHIOPOCOB BPEAHBIX BEIIECTB OT TOIUIMBA, CTOPAEMOTO B

KOTJIoarperarax
V nenpHBIE TOKA3aTENN B T/T
TBepabie Cepnuctsiii | CO  okuch | OKucisl
YaCTHUILIBI aHTUAPUI | yIJiepoJia azora NOy
SO,
Y1 (cpennee 1o 5) 0,0676 0,0191 0,0423 0,00153
Topd 0,0326 0,0018 0,024 0,00125
Masyt
BBICOKOCEPHUCTHIN 0,006 0,0549 0,0377 0,00257
I'a3 (ma 1000 m°) 0,000024 - 0,0129 0,00215




[Tpou3BOAUTENBHOCTh HCIOJB3YEMBIX COBPEMEHHBIX KOTJIOArperaroB s
CKUTaHUSI TBEPJOTO, KUIKOTO U Ta3000pa3HOTO TOIIMBA COCTABIISIET OT 1o 4
— 180 I'kan/g (Q) wm 4,65 no 210 MBT. KIIJI yrombapIx KoTi0B coctaBmsier 90,5 —
92,4 %. llpomsBomutensHOCTh KOTNOB, T/4: 30-75; 75-100; 160-210; 320,
KO3 GUIIUEHT penupKysauu ra3oB (I ) — 5-20 %. YnajaeHwe 307561 B MPOJYKTAX
cropanus 3-5 %.

[ToTepu Temna (gs) ¢ MEXaHUYECKUM HeoKkoroMm, mipu ar = 1,15-1,20:

1. Yrmu. [otepu Teruta B cpeaeM HaxoasTes Ha ypoBHe 2,5 - 3,0 %, Topd — 0,75 %,
ciagusl — 0,5 %.

2. Maszyrt. Ilotepu tema (g4) mipu 3arpy3ke npu ar = 1,02 — 1,03. Ilpu 3arpyske
kotia Ha 100 % mortepu temna cocrapmstor 1,5 - 0,2 %, 70 — 100 % - 0,2 — 0,25 %,
menee 70 % - 0,4- 0,5 %.

3. T'az. Ilotepu terna mpu ar 0,03 — 1,05 u ipu 100 % 3arpy3ke kotia paBubl 0,05 —
0,07 %, 70 - 100 % - 0,05 — 0,1, menee 70 % - 0,1 -0,15 %.

ba3oBblli ypOBEHB

[IpousBecTu pacyeT BHIOPOCOB TBEP/IBIX YACTHUL, OKHCIIOB CEPhI, OKHCH YIJIepOaa
OpU CXKUTAHUM Pa3IMYHOTO BUJA TOIUIMB IO BBIJAHHBIM IpPENOJaBaTEIEM
BapHaHTaM.

[ToBBIIIEHHBIN YPOBEHD

[IpousBecTu pacyeT BHIOPOCOB OKUCIIOB a30Ta MPU CKUTAHUU PA3IMYHOTO BHUIA
TOTUIUB TI0 BBIJJAHHBIM TPETOAaBaTEIeM BapHaHTaM.

Cnucok uTepaTypbl, peKOMEHAyeMbIH K UCI0JIb30BAHUIO 110 IAHHOU Teme

IlepeyeHb OCHOBHOM JIMTEPATYPHI:
1. Tanpbnay0, O. A. IlpombiniuieHHas skonorus : yuedHoe nocodue /O.A. 'anp6nay0, V.I'. laiixues,
C.B. ®punnang ; MunmucrepctBo obpa3oBanus U Hayku Poccun ; denepanbHoe rocy1apcTBEHHOE
010/KETHOE 00pa30BaTEIFHOE YUpPEkKICHUE BhICIIETro oOpa3zoBanus «Ka3zaHckuil HalmOHAIBHBIN
MCCJIE0BATEIbCKAN TEXHOIOTMYECKUH yHUBepcuTeT». - Kazans : U3znatenscteo KHUTY, 2017. - 120 c. :
wi. - http://biblioclub.ru/. - bubauorp.: c. 117. - ISBN 978-5-7882-2322-3
2. I'pumpn, T.E. [IpombliieHHas 3Ko0THs DIEKTPOHHBIHN pecypce :yueOHoe nocodue / T.E. I'pumain /
b.P. Annen6u ; pen. 3.B. I'upycos ; nep. 3.B. I'upycos. - [IpoMblnnenHast skosiorus, - Mocksa :
IOHUTU JAHA, 2017. - 526 c. - ISBN 5-238-00620-9

Ilepeyenb NONMOTHUTENLHOM JTUTEPATYPDI:

1 Crapoctuna, U.B. [IpoMblnneHHast 5koJa0rust IeKTPOHHBIN pecypce : yueOHoe mocodue / C.B.
Cgeprysona / JI.M. Cmonenckas / 1.B. Ctapoctuna. - benropon : benropoackuii rocyaapcTBEeHHBIN
TexHosornueckuit yausepcuter um. B.I'. lllyxosa, 9bC ACB, 2015. - 288 c

2 MsicoenoBa, T. H. [IpoMbItimieHHas 3KOJIOTHsT DICKTPOHHBINA pecype : YueOHnoe mocodue / T. H.

MsicoenoBa. - Poctos-Ha-/lony, Taranpor : M3narensctBo KOxHOTO (heepaabHOrO yHUBEPCUTETA,
2017. - 89 c. - ISBN 978-5-9275-2720-5



TEMA 2. [IPOMBIIIJIEHHBIE DKOCUCTEMBI.

NMPAKTUYECKOE 3AHATHE 2. PACYET YKOJIOTMYECKOM
BE3OITACHOCTHU BUOCPEPBI

Heas 3aHaTHA: npuoOpeTeHHWE  HABBIKA  pacueTa  dKOJIOTHYECKON
6e3omacHoctu 6uocheps
3HaHUA U yMeHHs, MpuodpeTaeMble CTYJIEHTOM B pe3yJIbTaTe OCBOEHMS

TEMbI

3HaTh: METO/bl KOHTPOJIS KauecTBa U3/ U 00bEKTOB B chepe npodeccuOHATbHON

JeSITeIbHOCTH, OCHOBBI aHAJIM3a IPUYUH HAPYILIEHUI TEXHOJOTMYECKUX ITPOLIECCOB U Pa3pabOTKU

MEPONPUATHH MO UX NPEAYIPEKICHUIO

3HaTBh: OCHOBBI IPOBEJECHUS MEPONPUATUH MO COOIIOAEHHUE IKOJIOIMUECKOI 0e30I1acHOCTH

IIPOBOJIUMBIX paboT

YMeTh: MPUMEHATH METO/IbI KOHTPOJIS Ka4eCTBa M3/ICIHI U 00BEKTOB B chepe npodeccnoHaTbHON

NesITeIbHOCTH, IPOBOJUTD aHAJIN3 IPUYHUH HApYLUIEHUH TEXHOIOIMYECKHUX MPOLIECCOB U

pa3padaTbIBaTh MEPONPUATHS IO UX MPETYTPEKICHUIO

YMeTb: KOHTPOJIHMPOBATH COOIIOACHUE SKOIOIMYECKOH 0€30MacHOCTH MPOBOAUMBIX pabOT
HaumenoBanue (GpopMupyeMbIX KOMIIETEHLUH

HNupexe DopmyIINpPOBKA:

I1K-9 YMEHHUEM MPUMEHSTh METO/IbI KOHTPOJISI Ka4eCTBa M3/ICIHii U OObEKTOB B
chepe nmpodeccroHanbHON ASATENHHOCTH, TPOBOIUTH aHATN3 IPUYUH
HapYIICHUN TEXHOJIOTHYECKUX MPOIIECCOB U pa3padaThiBaTh MEPOIPUITUS
110 UX NPEAYIPEXKIECHUIO

IIK -14 YMEHHUEM MPOBOIUTH MEPOIIPHUATHS IO NPOPHIAKTHKE MPOU3BOJCTBEHHOTO
TpaBMaTH3Ma U MpoPecCUOHAIbHBIX 3a00JIeBaHNM, KOHTPOJIUPOBAThH
cO0JII0JICHHE HKOJIOTHYECKOM 6€30MacHOCTH MPOBOAUMBIX paboT

CoBpeMeHHas JKoOJIOTHYECKasi OOCTaHOBKa TaKOBa, 4YTO IMeEped BCEMH KTO
OCYILIECTBJISIET HAYYHO — TEXHUYECKUN MPOTPEcC M HCHOJIb3YET €ro IOCTHKEHHUS,
BCTaJO HEOTJOXKHOE OOBEKTUBHOE TpeOOBaHME: CTPOrO YYHUTHIBATH PAHUMOCTH
MPUPOJIbI, HE JOIMYCKAaTh MPEBBINICHUS MPEAEIOB BO3MOXXHOCTH BOCCTAHOBJICHHS
MPUPOJIHBIX TPOIECCOB, BCECTOPOHHE U TIyOXKe H3y4aTh M 3HATh CJIOXHBIE,
JUAJIEKTUYECKU B3aMMOCBSI3aHHbIC NMPUPOIHBIC SIBIICHUS, HE 00OCTPSITh HETaTUBHBIC
IPOTUBOPEUMUS] C €CTECTBEHHBIMH 3aKOHOMEPHOCTSIMH, UTOObI HE BBI3BATH
HEOOpaTUMBIX TIPOIIECCOB B OKPYXAIOMIEH cpele, WMEHHO I0ITOMY BeChMa
aKTyajJbHA.

Teoperuyeckas 4acThb
Crenenb 3arpsi3HeHUsT aTMOC(EPHOTO BO3JlyXa YCTAaHABIMBAIOT MO KPATHOCTH
npesbiieHus [IJIK ¢ ydeTom Kkjacca ONacHOCTH, CyMMALMM OHOJOTHYECKOIO
JNEUCTBUSA 3arpsA3HEHNN BO3yXa U yacTtoThl npesbienus [1JIK.
KpaTHOCTh peBBILIIEHHS] pACCUUTHIBACTCS 110 CIEAYIOLIEH popMmyiie:



rie Cgs — 3HaUCHHE KOHLIEHTPALIMM BPEAHOTO BEIIECTBA C YPOBHEM
JTOCTOBEPHOCTH 95 %;
[TJK — npenenbHO AOMYCTUMBbIE KOHIEHTPALIMHA BPEAHOTO BEILIECTBA.
JlonmycTUMOCTh BO3JICUCTBUS OIICHUBAETCS MYTEM CPABHEHUS MAaKCUMAaIIbHO
pa3oBbIX (Mpy) u cpennecyTounble (Ce) KoHIIEHTpanuu ¢ cooTBeTcTByomumMu 111K
BPEIHBIX BEUIECTB 10 COOTHOLICHHUIO :
CMp = Cq, SHI[K,
rae Cy — (hoHOBast KOHLIEHTpALMSI TOTO K€ BPEIHOTO BEIIECTBA B BO3IyXE.
JInst BpemHBIX BeIIECTB, OOJAMAIOMIMX CyMMalMeld BpEeAHOTO JEUCTBUS,
JOMYCTUMOCTb BO3/ICCTBUI OLIEHUBAETCS 10 CyMME 0€3MEPHBIX KOHIIEHTPAIUA:
G +C, N G, +C, - C,+C, <1
1K, 1K, I/[K
Hanpumep, cymMManiMoOHHOE BO3JICMCTBHUE MPOSBISIOT OKHCIBI a30Ta, CEPhbl U
cepoBogopoaa (NO,, HyS, SO,), a Taxke muHepanbHbie KucaoTel (H2SO4, HNOg,
HCI); stuien, nponwieH, aHWINH; 030H, JHOKCH]T a30Ta, (hOpMajIbJICTH .

n

[IpenenbHO MOMYyCTHMBIE KOHIIGHTPAIIMU BPEAHBIX BEIISCTB B aTMOC(HEpPHOM
BO3JyX€ CETUTEOHOMN 30HbI

3arpsa3HAONIU Knacc TTJK, mr/m®

€ BEIeCTBa OTMIACHOCTH

M p3 C cc

[Tb116

HETOKCUYHAS 3 0,5 0,15
NO; 2 0,085 0,04
SO, 3 0,5 0,05
CO, 4 5,0 3.0
beusun 4 5 15

Bonpoce! u 3aganus:

Pacuem KOHueHmpaquZ epedﬂbzx eeujecmse, 6bl6pdCbl€d€Mle
6 Cll’i’lMOC¢€py om 00UHAKOBO20 CMayuoOHApHO2O UCMOYHUKA

CranmoHapHbIMM MCTOYHUKAMHU BBIOPOCOB BPEAHBIX BEIIECTB B aTMochepy
CUUTAIOTCS KOTEJIbHBIC, O00CCIEUMBAIOIINE HACEICHUE U MPEANPUITHS TEIUIOM, a
takxke TOL n TOC, npous3BOASIIME HE TOJBKO TEIJIO, HO M 3JIEKTPOIHEpruro. B
JAHHOM CJlyyae BaXKHBIMU (DAKTOpamMu JJii YMEHBIICHHS KOHIIEHTpAIUi BPETHBIX
BEILIECTB SIBJISIOTCS: CKUTAa€MOE ChIPhE, BBICOTA TPYOBI, OTBOSIINE Ta3bl U CKOPOCTh
nepeMeIleHns] BO3AYIIHBIX Macc B aTMoc(depe, a TakKe CKOPOCTh BhIOPACHIBAEMBIX
ra3oB uepe3 yCThe TPYOBbI.

B 3aBucumocTH OT BBICOTBI BBIOpOCAa Ta30B HaJ ypPOBHEM 3E€MHOM
MMOBEPXHOCTH, TPYOBI TOAPA3IETISIOT HA:




Bricokue > H = 50 ; cpeaneit Beicorel H = 10-50: vuszkue H = 2-10; H = 2-10 u
Ha3eMHBIC 10 2 M.

PacnipocTpaneHre TPOMBITIUICHHBIX BBIOPOCOB B aTMocdepe IMOTIHHSICTCS
3aKOHOM TypOyneHTHoU nuddy3un. ['opu3oHTANBHOE TEpEMEICHUE Ta30B 3aBUCUT B
OCHOBHOM OT CKOPOCTH BETpa, BEPTUKAIBLHOE K€ TMEPEMEIICHUE 3aBUCHUT OT
TeMIIepaTypbl W IUIOTHOCTH Ta30B, pacHpeeieHUs TEMIIepaTyp II0 BBICOTE

AT AT AT
(uHBEpCcUHn Ahg >0, H30TepMUH Ahg =0, KOHBCHIUH Ahg <O, rTme AT,-

TeMmrepaTrypa aTMOC(hEpHOTo Bo3ayxa, A h).

CkopocTh BeTpa OKa3bIBaeT HE OJHO3HAYHOE BIMSHUE Ha paccerBaHUE
BpeaHbix BemiecTB. C  OgHOM  CTOpPOHBI, €€  yBEIMYEHHE CIOCOOCTBYET
TypOYJEHTHOMY [EpEMEIIMBAHUIO 3arpsA3HSIONIMX BELIECTB C OKPYXaOUIUM
BO3JYXOM U CHHWXEHHIO MX KOHLEeHTpauuid. C Ipyroil CTOPOHBI, BETEP yMEHBIIAET
BBICOTY BBIOpOCa ra3oB HaJ YCTbeM TpyObl, Mporudas K IMOBEPXHOCTH 3EMIIH,
CHOCOOCTBYSl TOBBIIIEHWIO KOHIEHTpamuu. CKOpPOCTh BeTpa, NpU KOTOPOH
MpU3EMHBbIC KOHIIGHTPAIIMU TPU TMPOUYUX PABHBIX YCIOBUSX HMEIOT HaWOOJbIINE
3HAYEHHUS, Ha3bIBAETCS OMACHOM CKOPOCTHIO BETPa
(Vos).

30Hy 3aJBIMJICHHS C MaKCHUMAaJbHBIM COJCpPKAHHEM BpPEIHBIX BEIIECTB,
KOTOpasi pacrpocTpanserca Ha paccrosHuu 10-50 BbICOT TpyOBl, HCKIIOYAIOT W3
cenuTeOHON (3KUIT0i) 3aCTPONKH.

Kak ’xe npousBoauTcs pacueT MaKCUMaJbHOIO 3HAYEHHs] KOHLIEHTPALUU
BpenHoro BemiectBa (C,) u paccrosiHue (Xp),Ha KOTOpPOM OyJIeT JOCTUTHYTO
3HaueHue C, TOpU HEOJArONPHUATHBIX METEOYCIOBUAX MCUUCISIETCS MO BBIIIE
HaAIMCaHHOU (opmyIie:

_AxM xFxmxnxn
Cu=

H?2 x%/Vg xdT
rnie A — xodhduimMeHT, 3aBUCANIMHA OT TEMIIEpATypHOH CTpaTUPUKAIIH
(paccmoenus) armochepsi (140, 200, 240);
M — Macca BpeHOTO BelleCTBa, BEIOpAChIBAEMOTO B aTMOCchepy B €IMHUILY BpPEMEHH,
r/c;
F — koadpuimeHT, yauThIBatonInii CKOPOCTh OCEIaHUsI BPEIHBIX BEILIECTB;
M 1 N — K0 (PUIMEHTHI YUNUTHIBAIOIINE YCIOBHUS BBIXO/1a Ta30B U3 YCThSl HCTOUHUKA;
n - KO3(pPUIUMEHT, YyYUThIBAIOUUMN BIUSHUE pelibeda MecTHOCTU (IpH Mepemnaje

BoICOT MeHee 50 M Ha 1 kM junHbI (7= 1);
H — BbicoTa ncTouHnKa BeIOpOCa HaJ YPOBHEM 3€MITH, M;
AT — pa3HOCTh Temmeparyp MeXIy TeMmIiiepaTypoi BelOpachiBaeMbiXx ra3oB (Tr) u
okpyxkatoniei cpenst B °C, (Ts)
AT =T, =T,

rae T, — TemIeparypa cropaeMbIX ra3oB Ha BBIXOJE U3 yCThs TpyObL,°C.

U3 ypasuenns V. = 0,785x/1?xW, BBIBOZUM CKOPOCTh BBIOPOCA Ta30B U3
YCTbsl TPYOBI:
\Y

Wo= — Ve
0 0,785x J1°



rae JI — BHyTpeHHUI TuaMeTp TpyObl, M;
W) — ckopocTh BbIOpOCca ra3oB U3 YCThS, M/C.

Haxonum onacHyro ckopocTh Bo3aymHbix Mace (W,,) Ha ypoBHE ¢urorepa. 1o
HEOOXOIUMO 3HATh JUIA CpaBHUBAHUS CKOPOCTH BBIOpOCA M CHOCA Ta30B H
BO3MOXKHOE MPUTHOAaHNE UX 3eMJI€.

W, = 0,65x3 /V" T_|AT

[Tocne npoBeeHNs pacyeToB JBYX CKOPOCTEW CPABHUTH UX U J1aTh MOSICHEHUE
OTHOCUTCS JIM HApYy)KHAsi CKOPOCTb JIBMJKEHHSI BO3IYIIHBIX MAacC K OMNACHBIM I10
OTHOIIICHHUIO K CKOPOCTHU BBIOpPOCA Ta30B U YCThsI TPYOBI.

Pacuer BpeaHOro BeliecTBa Npou3BOAUM 1O (popmyie:

_AxM xFxmxnx

Cy (502) =227 n,
H* x 3\/V2 x AT

Pacuer Cy ayist BTOPOrO M MOCIEAYIOIIHUX 3arps3HEHUNA MOYKHO YIIPOCTHUTb,
UCIIOJIb3YsI BBIPAXKEHUE:

_ M.,
Cwm (noz2) = Cm (S02) x M o

xF, .

2

M
C - C SO 307161 F .
M (SOHBI) M ( 2) x Mg (SOZ) x 307161

Onpenenuts [1/]B 1 MUHUMaNTbHYIO BEICOTY UCTOUYHHKA BEIOPOCOB?

Ecnu paccenBaroTcs BemiecTBa, 00JaJaroile CyMMalii BpeaHOro JAelCTBuS,
B pacyeTax cjleayeT NpHUBEACHHbIE MAacChl BEHIOPOCOB M M (DOHOBBIX KOHIIEHTpPALIMIA
Cy. Ilocnennue onpenensorcs UCXoAs U3 POPMYJIbL:

1K, " K,
chc = Cq,ﬁ' C(Jpz X HﬂKl +--- 4+ Hﬂ[(l )
IJIK, IJIK,
rac Cq) c 1 C‘b 1 — (bOHOBBIe KOHLCHTPpAIMN 3arpA3HAOININX BCIICCTB, o6naz[a}om1/1x

OJIHOHAIPABJIEHHBIM JCHCTBUEM.
Ecnu nBa BemecTBa 00/1a0at0T OAHOHANPABIEHHBIM AEHCTBUEM,TO MOJICTaBUM
JaHHBIE 3aaHUs B (POPMYJIbI:

7K
M.~M;+M L-M M. (NO
1 2 X TIK, 1(s0,) + M,(NG,) TIIK

ITo atoii xe Gpopmyne onpenensieM Cy .

IJIK
C(pc: Cq)c(802) + Cq)C(NOg) 17;;&.

MakcuMalbHY!0 BBICOTY HMCTOYHHKAa BBIOPOCOB MOXKHO PACCUHMTATh I10
dbopmyie:

TAK, ,,(s0,)
(NO,)’

2mp

2MpNO

— AxM_ xFxn
H, = £ .
(ILK - C,) <3N, x AT




[TockonbKy OJHOHANPABICHHBIM JACHCTBHEM, SPHEKTOM CyMMaIH 00JIaaaloT
SO, u NO; , TO 3HaueHHME MaKCHUMalbHOW KOHIEHTpanuu mnpuBeneM SO, u
paccunTaeM ero mo Gpopmyie:

Cuie = Cu + Cup x K, < TP
I, TIK,
M (so
Cymc= Cmso2 + Cumno x »(80)

MpS(NOZ) ’
[IpumeM, 4TO 1O MPOBENCHHBIM pacueram My u N1 = 1,31 u 1,47,

Mou Ng = 1.
m, x n
Orcroma, Hp = Hy x |2
m, x N,

Bricoty Tpy6s! (Hz) onpenensitor 11t mosiHOro paccenBanus BeiOpocoB NO; u
SO;, Tak KaKk Mpy MEHBIIEH BHICOTE 3TH 3HAYEHUS MOTYT nipeBbimaTh [1J]B.
[1/IB onpenensercs cienyomum oopa3om:
IJJK - C,)x H?
IJIB . ( s0) = LAK—C0)
AxFxmxnxn
Takum >xe o6pazoM HaxoauM [1JIB 301161, HO TOJIBKO BMecTO Fr = 1 moacraBum
F3OJ'ILI = 215'
M, II]IB,

M3 cooTHOIIEHUT — =
M, 1B,

x3[ V. x AT .

MOYKHO BBIPA3UTh
_ M,

B, =1II[1B1 x =X #, MIOACTAaBUB MOJIYYUM YPaBHCHUE
M

T/IB: = IJIB . — [T1Byx M2 , TAK:

M, IIK,
OTCIOI[a MOJKHO paCCUUTATh KaXKA0I'O BCIIICCTBA:
_ 1B,
I1JIB; = A
M, IIJIK,

Takum oOpazom, npenensHo gomyctumblii BeiOpoc (IIAB) mns razos mpu H
paBHbIM 40 M

Pacctostnue (X,) OT HMCTOYHHUKA BBIOPOCOB, MPHU KOTOPOM MaKCHUMAaJIbHOE
3HaueHue KoHueHtpauuu (Cy) onpeaensercs 1no BbIpakeHUIO:

Xy = % d-H,

rae d — Ge3pasmepubiii ko3 dunueHT u Haxoautces npu AT > O. B namem ciaydae
OyneM cuuTaTh, 4TO OH paBeH ot 6,920 mo 8,678.

B cnydae, ecnyu KOHILIEHTpalusi BPEAHBIX BEIIECTB MPEBBIMIAET MPEIEITbHO
JIOTTYCTUMBIE YPOBHH, TO HEOOXOUMO YBEIUYUThH BBICOTY TPYOBI IO TOM BEJIMYWHEI,
Korja OyeT MPOUCXOAUTh pa30aBiICHUE BPEIHBIX BEMIECTB 10 O€30MacHOTO YPOBHSI.

ba3oBeIi1 ypoBeHb
HcxonHble TaHHbBIE U pEUICHUS 3a1a4U



HanmenoBanue O6o3nauenn | Pasmeprocts | 3HaueHHe
e
[IpunsiTast BICOTa JHIMOBOM H M 40-50
TpyOsl
Pacxon BeIOpachIiBaeMbIX V. M/c 1,906-5,766
POAYKTOB CTOPAHHMSI
Macca BpeIHBIX BEIIIECTB, M r/c
BBIOpachIBa€MbIX B aTMOC(hepy:
nuokcus cepbl (SO,) 11,5-13,6
3ona 5,944-6,255
JIMOKCHI a30Ta 0,267-0,301
CreneHb OYUCTKU MPOAYKTOB 7 % 75-90
Cropanust OT 30J1bI
JlnameTp ycThsl TpyOBI | M 0,9-1,2
Temmneparypa npoJIyKTOB T: oC 138-145
Cropanus
Temmeparypa OKpyKaroIIero Ts °C - 10
BO3/AyXa (31Ma)
Temneparypa okpyxaromero | T, °C +20
BO3/ayXa (JI€TO)
Koaddumment m 1,250-1,260
Koadpdhumment n 1,290-1,306
3naueHue F 115 BpeqHbIx F rasos 1,0
I'azoB
JIJ1s1 BTN ¥ 307161 TIPH Faom 2,5-3,0
1= 15% - 90%
®oHoBbIe KOHIIEHTpanuy BemecTB B | Cy mr/m3
atMocdepe:
nauokcuz cepbl (SO,) 0,2
3oia 0,2
muokcug azota (NO,) 0,04
bespasmepnbiii  ko3pdunment d, [ d 6,925-7,088

KOTOpbIi HaxoAsaT npu AT >0

Chnucok JUTEPATYPHI, peKOMeHIlyeMbIﬁ K HCII0JIb30BAHUIO 110 JAHHON TeMe

ITepeyenb OCHOBHOI TUTEPATYPBI:

1. Tanpbnay0, O. A. IlpomsbiniuienHas skonorus : yuedHoe nocooue /O.A. 'anp6nay0, W.I'. [laiixues,

C.B. ®punnann ; MunucrepctBo obpazoBanusi U Hayku Poccun ; @enepanbHOE TOCYJapCTBEHHOE
010/KETHOE 00pa30BaTEIHFHOE YUPEKIECHUE BhICIIET0 oOpa3oBanus «Ka3zaHCKu HAIMOHAIBHBIN

MCCIIE0BATEIbCKUN TEXHOIOTMYECKUN yHUBepcuTeT». - Kazans : U3natenscteo KHUTY, 2017. - 120 c. :

ui. - http://biblioclub.ru/. - bu6muorp.: c. 117. - ISBN 978-5-7882-2322-3

2. T'pumn, T.E. IIpomblinuieHHas: 3KOIOTHS DIEKTPOHHBIN pecypc :yueOHnoe nocodue / T.E. I'puman /

Bb.P. Annen6u ; pen. 3.B. I'upycos ; nep. 2.B. I'upycos. - [IpombinieHHas 3xKonorus, - Mocksa :




IOHUTHU JAHA, 2017. - 526 c. - ISBN 5-238-00620-9

Hepeqeﬂb JIOIOJTHUTEJIbHOM JUTEPATYPhbI:

1 Crapoctuna, U.B. [IpoMeblneHHast 3K0Ja0rust DJISKTPOHHBIN pecypce : yueOHoe mocodue / C.B.
Cgeprysona / JI.M. Cmonenckas / 1.B. Crapoctuna. - benropon : benropoickuii rocynapcTBeHHBIN
TexHosornueckuit yausepcuretr um. B.I'. Illyxosa, ObC ACB, 2015. - 288 c

2 Mscoenosa, T. H. [IpombinieHHast 3K0I0THs DIEKTPOHHBIN pecypc : YueoHoe nocooue / T. H.

MsicoenoBa. - Poctos-Ha-/lony, Taranpor : M3xarensctBo KOxHOTO (heepaabHOrO yHUBEPCUTETA,
2017. -89 c. - ISBN 978-5-9275-2720-5

TEMA 2. TPOMbBIIINJIEHHBIE O9KOCUCTEMBI.

MNPAKTUYECKOE 3AHATHE 3. OHEHKA JOITYCTUMOI'O
BO3JIEUCTBUS HA TUAPOC®EPY

Heab 3aHATHA: IPUOOPETCHUE HABBIKOB OIEHKH JIOIMYCTUMOTO BO3ACHCTBHS

Ha Tuspocdepy.
3HaHHUA ¥ yMeHHsl, IpuodpeTaeMble CTYJAEHTOM B pe3yJbTaTe OCBOECHUS

TEMBbI

3HaTBh: METO/ABI KOHTPOJIS KauecTBa U3Aeui 1 00bEKTOB B chepe npodeccuoHanbHON

JesITeIbHOCTH, OCHOBBI aHAIM3a IPUYMH HAPYILIEHUH TEXHOJOTHUECKUX MPOLIECCOB U Pa3paboOTKH

MEPOTIPUSATHIA MO UX MPEIYIPEKICHUIO

3HaTh: OCHOBBI POBEICHHS MEPONPUATHI MO COOIIOIEHNE IKOJIOTHYECKOM 6€301MacHOCTH

MIPOBOAUMBIX pabOT

YMeTh: NPUMEHATh METO/IbI KOHTPOJIS KauecTBa U3/1eIHii U 00beKTOB B chepe mpodeccuoHanbHON

JESITeTbHOCTH, TIPOBOJUTH aHAJIN3 TIPUYHH HAPYIICHUH TEXHOJIOTHYECKUX MPOIIECCOB U

pa3padaTbIBaTh MEPOTIPUATHSI IO UX MPETYTPEKICHUIO

YMeTb: KOHTPOJIHMPOBATH COOIOAECHUE SKOIOINYECKOH 0€30MacHOCTH MPOBOAUMBIX padbOT
HaumenoBanue (GpopMHUpyeMBbIX KOMIIETEHIUH

HNunexc DopMyIIHpPOBKA:

ITK-9 YMEHHEM MPUMEHITh METOABI KOHTPOJIS KaueCTBa U3/ENIUi U OOHEKTOB B
chepe nmpodeccroHaTbHON AESTENHFHOCTH, TPOBOIUTH aHAIIN3 IPUIUH
HAPYIICHUN TEXHOJIOTHYECKUX MPOIECCOB U pa3padaThiBaTh MEPOIPUITUS
110 UX NPEAYIPERKICHUIO

[IK -14 YMEHHEM MTPOBOJIUTH MEPONPUATHUS MO MPOPUIAKTUKE TPOU3BOJICTBEHHOTO
TpaBMaTU3Ma U popeCCUOHATBLHBIX 3a00JI€BaHUN, KOHTPOJIUPOBATh
coOJII0ICHHE IKOJIOTHUECKON 0€30MacCHOCTH MPOBOIUMBIX paboT

CoBpeMeHHass 3KoJormueckass OOCTaHOBKAa TakKOBa, YTO MEpe] BCEMHU KTO
OCYLIECTBJISIET HAYYHO — TEXHUYECKUU NPOrpecCc M HCIOJIb3YET €ro JOCTHKECHHS,
BCTaJO HEOTJOXKHOE OOBEKTUBHOE TpeOOBAaHME: CTPOr0 YYHUTHIBATH PAHUMOCTH
OPUPOJIbl, HE JONYCKATh IPEBBIIIEHUS IPEAEIOB BO3MOXHOCTH BOCCTAaHOBJICHUS



OPUPOAHBIX TMPOIECCOB, BCECTOPOHHE M TJy0Xe H3ydyaTb W 3HATh CJOXKHBIE,
JUATIEKTUYECKA B3aMMOCBS3aHHbBIC MPUPOIHBIC SIBIICHUS, HE 00OCTPSITh HETaTUBHBIC
MPOTUBOPEYMSI C ECTECTBEHHBIMU 3aKOHOMEPHOCTSIMH, UTOObI HE BBI3BATH
HEOOpaTUMBIX IIPOLIECCOB B OKPYXAIOLIEW Cpelle, HWMEHHO II03TOMY BEChbMa
aKTyaJbHA.

TeopeanecKaﬂ qacTb

KauecTBO BOIBI pek, 03€p, BOAOXpAaHWIML] HOpMHpyeTcs «CaHUTapHBIMU
MpaBUJIaMu U HOPMaMU OXPaHbI IOBEPXHOCTHBIX BOJ 3arpsi3HeHuid» 1991 r. mu xe
YCTaHaBJIMBAIOTCS JIBE KATETOPUU BOJOEMOB:

1- s — BOIOEMBI XO35MCTBEHHO-IIUTHEBOIO U  KYJBTYPHO-OBITOBOIO
Ha3HAYCHHUS;

2- 51- BOJOEMbI pbI00X031ICTBEHHOTO HA3HAUYEHUSI.

Hopmupyrores cinenyromue nmapaMeTpsl BOJBI:

P> coaep)kaHue TBEPIBIX B3BECEH;

» 3anax, remneparypa, pH, XbK u BIIK;

» coctaB u [I/IK BpegHbIX BEMIECTB U T.1.

Hopmamu ycranosnensl IIJIK g 400 BpeaHbIXx BEHIECTB JJIA
KYJbTYpHO-ObITOBOTO HazHaueHus 1 6osee 100 ppi00X03iCTBEHHBIX BOJOEMOB.

OueHka AOMYCTUMOCTH BO3JEHCTBUS Ha THApPOCHEPY MPOU3BOIUTCA C
nomoutpto II/IK 3arps3Henus u ero koHueHTpauuu C, ONpeneeHHOM B PaCYE€THOM
CTBOpE, KOTOpas HE JOJKHA MPEBHIIIATh YCTAHOBJIEHHBIE 3HAUYECHUS U BbIpAXKaETCA

<1.

dbopmyoi: ¢
IIK

[Ipy HamMuuM BpEAHBIX BEUIECTB CAHUTAPHOE COCTOSIHUE BOJOEMA
OTBEYAET HOPMaM, €CJIU BBITIOJIHSAETCS COOTHOIIEHUE:
K C

= K,
rae Ci — KoHueHTpaius | —ro BemecTBa B pacCueTHOM CTBOPE BOJOEMA;
ITJIK; — mpeneapbHO TOMyCTHMast KOHIICHTPAIIUs I-TO BEIIECTBA;
K — kommuectBo BemectB. Umeromux onnHakosbii JIIB.
Mertoauka pacuera JOMYCTUMOCTH BEIMYMH COPOCOB CTOYHBIX BOJ B
BOJIOEM OCHOBAHA Ha CIEAYIOIINX JTOMYIICHUSX:
@ pedHOM MOTOK CUYUTACTCS OC3rpaHUYHBIM;
@ 30Ha HaYaJILHOTO pa30aBIEHUS OTCYTCTBYET;
@ BBIMYCK CTOYHBIX BOJI COCPEIOTOYEHHBIMN.
Konuenrpanusa BpeaHbIX BEIIECTB, MOCTYNUBIIMX B BOJOEM CO
CTOYHBIMU BOJAMH, IO MeEpe yAalleHus UX MecTa cOpoca ymeHbIaeTcs (s
BEIIECTB, KOTOPBIE HA3BIBAIOT KOHCEPBATUBHBIMHM, KOHLEHTPAUUs HN3MEHSIETCA
TOJIbKO BCJICICTBUE pa30aBIICHUs).
KoHuenTpanuo  KOHCEpPBAaTHBHBIX  BEIIECTB B MAaKCUMAJIBHO
3arpsI3HEHHOW YaCTH CTPYH TOCIIE TIEPEMENIMBAHUS MOYKHO OTIPEIETUTh TT0 (JopMyIIe:



C:C + (CO_Cqb)
¢ K '

P

rae Cy— (pOHOBask KOHLEHTPALUS BPEIHBIX BEIIECTB B BOJE, MI/JI;
Co— KOHILIEHTpAalMs BPEJHOTO BELIECTBA B CTOYHBIX BOAAX, MI/J;
K, — kxpaTtHOCTB paz0aBieHus.

Ky=1+me x \\//:8 ,
rae me— 0,276; V,— 42 m°/c ; Ve — 1,235 M°/c.
OnpenenuTs paccTOSHUE OT CTBOPa MNPAKTUYECKH JIO MOJHOIO
CMeIlIeHNs 110 cleayomei Gpopmyie:

3
Lic=| L« In[v—“ - 0’9XV8J

K 01xV,,

HaumenoBanue 0O6o3HaYcHNE PasmepHocTh 3HaueHue

Pacxo/ CTOYHBIX BOI Ves M/c 1,235

KoHnnentpanus Co MI/7T 23,5
He(PTEMPOAYKTOB B CTOYHBIX BOJAX

Pacxo/ BOJBI B PeKe Vs M3/c 42

Koaddumuent cmenieHust mec 0,276

KoHnnentpanus Co MI/71 0,05

He(TENPOAYKTOB B BOAAX 10 MeCTa
cOpoca CTOYHBIX BOJ

Kosddunuenr, k 0,228
XapaKTEePU3YIOWHi THAPABIMYCCKUE
YCIOBHS CMEIIHBAHHS

Bonpocs! u 3a1anus:
ba3oBblli ypOBEHB

OueHuTp JOMYCTUMOE BO3ACHCTBME Ha THUApochepy 1O  3aJaHHBIM
IIPEnoaaBaTeeM BapUaHTaM.

[ToBBIIIEHHBIN YPOBEHD
OxapakTepu3yiiTe HOpMaTUBbI KAU€CTBA OKPYKAIOLIEH CPEbI

Cnucok uTepaTypbl, peKOMEHAyeMbIH K UCII0Jb30BAHUIO 110 IAHHOM Teme

IlepeyeHb OCHOBHOM JINTEPATYPHI:
1. Tanpbnay6, O. A. [IpomblinieHHas sxoorus : yueonoe nocooue /O.A. I'anpomnay0, N.I'. [Haiixues,
C.B. ®punnana ; MurucrepctBo oopazoBaHust U Hayku Poccun ; @enepaibHOE rOCy1apCTBEHHOE
Oro/KeTHOEe 00pa30BaTENIbHOE YUpEeXkIeHUE BhICIIEro oopazoBanus «Ka3zaHCKUI HallMOHAIBHBIN
UCCIIEIOBATEIILCKUI TEXHOJIOTHIECKUN yHUBEpcuTeT. - Kazans : U3matensctBo KHUTY, 2017. - 120 ¢. :
wi. - http://biblioclub.ru/. - bubauorp.: c. 117. - ISBN 978-5-7882-2322-3
2. T'pwmn, T.E. [IpombiniuieHHAs 2KOJIOTHS DIEKTPOHHBIN pecypce :yaeOnoe mocodue / T.E. I'puman /
B.P. Annen6u ; pen. 2.B. I'upycos ; nep. 3.B. ['upycos. - [IpomMbiniuienHas skonorus, - Mocksa :
IOHUTU JAHA, 2017. - 526 c. - ISBN 5-238-00620-9

Ilepeyenb NONMOTHUTENLHOM JTUTEPATYPDI:

1 Crapoctuna, U.B. [IpombiniuieHHast 3K0J10TUsE DNEKTPOHHBIN pecypc : yuebHoe nocodue / C.B.
Cgeprysona / JI.M. Cmonenckas / 1.B. Ctapoctuna. - benropon : benropoackuii rocyaapcTBeHHBIN
TexHosornueckuit yausepcuretr um. B.I'. Illyxosa, 9bC ACB, 2015. - 288 c



2 Mscoenosa, T. H. [IpombinieHHast 3K0I0THs DIEKTPOHHBIN pecypce : YueoHnoe mocooue / T. H.
Msicoenona. - Poctos-Ha-/lony, Taranpor : M3xarensctBo KOxHOTO (heaepanbHOrO yHUBEPCUTETA,
2017. -89 c. - ISBN 978-5-9275-2720-5

TEMA 2. [IPOMBIIIJIEHHBIE DKOCUCTEMBI.

INPAKTUYECKOE 3AHATHE 4. ABTOTPAHCIIOPTHOE
SAT'PABHEHHUE OKPYZKAIOINEHW CPEJIBI U BIMSTHUE
3AT'PA3ZHUTEJIEN HA 31OPOBBE YEJIOBEKA

Henanr 3ansitusi: O3HAKOMUTBCA C BHUAAMH aBTOTPAHCHOPTHOTO 3arps3HEHUs
aTMoc(epHOro Bo3ayXa OKOJIO aBTOMAarucTpaieid TaKUMH BPEIHBIMU COCAMHEHUSIMH,
KaK OKCHJIbl YIVIEpOAA, a30Ta M CBHUHLA, AHTUAPHUIBI CEPBI,  YIIEBOJAOPOABI U
OpraHuYyecKas MblIb.

3HaHUA U yMeHHs, NpUoOpeTaeMble CTYACHTOM B pe3yJbTaTe OCBOCHUS

TEMBI

3HaTBh: METO/ABI KOHTPOJIS KauecTBa U3AeIui 1 00bEKTOB B chepe npodeccuoHanbHON

JesITeIbHOCTH, OCHOBBI aHAIM3a IPUYMH HApYILIEHUH TEXHOJOTHUECKUX MPOLIECCOB U Pa3paboTKU

MEPOIPUATHH 110 UX IPETYNPEXKICHUIO

3HaTh: OCHOBBI POBEICHHS MEPONPUATHI 1O COOIIOIEHNE IKOJIOTHYECKOI 0€301MacHOCTH

MIPOBOJIUMBIX paboT

YMeThb: NPUMEHATh METO/IbI KOHTPOJIS KauecTBa U3/1eIMi U 00bEKTOB B chepe NpodeccnoHaIbHON

NeSITeIbHOCTH, TPOBOAUTH aHAIN3 MPUYNH HApYIIEHUH TEXHOJIOTMYECKUX MPOIECCOB U

pa3pabaTbIBaTh MEPONPHUATHS IO UX MPETYNPEKACHUIO

YMeTb: KOHTPOJIMPOBATH COOIOICHNE IKOJIOTUYECKON 0€30I1aCHOCTH MPOBOIUMBIX pabOT
HaumenoBanue ¢opmupyeMbIx KOMIIETEHIUI

HNunexc DopmMyIIHpPOBKA:

I1K-9 YMEHHMEM MPUMEHITh METOAbl KOHTPOJISI KauecTBa U3/EJINN U OOBEKTOB B
cdepe npodeccuoHanbHOM e TeTbHOCTH, TPOBOIUTH aHAIN3 TPUYUH
HapyIIEHUH TEXHOJIOTHYECKUX MPOIIECCOB U pa3padaTbiBaTh MEPOIPUSTHS
110 UX NPEAYIPEKICHUIO

[IK -14 YMEHHMEM MPOBOJUTH MEPONPUATHUS IO MPO(PUIAKTUKE TPOU3BOJICTBEHHOTO
TpaBMaTU3Ma U po(peCCUOHATBLHBIX 3a00JI€BaHUN, KOHTPOJIUPOBATh
coOJI0ZICHHE IKOJIOTHUECKON 0€30MacHOCTH MPOBOAUMBIX paboT

CoBpeMeHHass 3KoJormueckass OoOCTaHOBKAa TaKOBa, YTO NEpe] BCEMHU KTO
OCYUIECTBJISIET HAYYHO — TEXHUYECKUU MPOrpecc M HCIMOJIb3YET €ro JOCTHXKEHHS,
BCTaJO HEOTJOKHOE OOBEKTUBHOE TpeOOBAaHME: CTPOr0 YYHUTHIBATH PAHUMOCTD
OpUPOABI, HE JOMYCKaTh MPEBBIMICHUS MPEIEIOB BO3MOKHOCTH BOCCTAHOBJICHUS
OPUPOAHBIX TPOIECCOB, BCECTOPOHHE U TIJIy0Xe H3ydaTb U 3HATh CIIOXKHBIE,
IUAIEKTUYECKN B3aMMOCBSI3aHHbIEC MPUPOJHBIE SIBJICHUSI, HE 000CTPSITh HETaTUBHBIC
IPOTUBOPEUYUS] C €CTECTBEHHBIMM 3aKOHOMEPHOCTSIMH, UTOObI HE BBI3BATh
HEOOpaTUMBIX IPOLIECCOB B OKPYXAlOLIEW Cpelle, HUMEHHO II03TOMY BEChbMa
aKTyaJIbHa.



TeopeanecKaﬂ qacTb

MupoBoii aBTOMOOMIIBHBIHN MapK M0 HEKOTOPBIM JaHHBIM cocTaBisgeT 800 MiH
en. B PO nva 1997 r. on coorBeTcTBOBaN 22,5 MIH . JloJis aBTOMOOMIIBHOTO TMapkKa
B 3arpsizsHeHun 6uocdepsl B PO pasHa 14 % ot obmiero BeiOpoca, CIIIA — 55. B
MEraroJiucax BbIOpOCHI 3arps3HSIONINX BellecTB HaxosaTcss Ha ypoBHe 70 — 80 % ot
oOmero od0beMa BeIOpocoB. Kpome TOro, aBTOTPaHCIOPT — OCHOBHOW HCTOYHHUK
aKyCTHYECKOTO 3arps3HeHust okpyxatouiei cpessl (75 — 95 %). B kpynHbIX ropogax
YpOBEHb IllyMa OT paboThl aBTOTpaHcnopta gocturaer 70 — 75 nbA, uro npesbiiiaer
JIOITYCTUMBIE HOPMBI. Y CTAaHOBJICHO, UYTO Ha CXKUTaHWE | Kr OEH3WHA COBPEMCHHBIN
aBTOMOOMIb pacxoxyer 12 M3 atmocdepHoro Boszmyxa (mm 250 J1 B KHCIOPOIHOM
SKBUBAIICHTE), YEJIOBEK JKE 3a CYTKH Ha JIbIXaHUe MoTpedseT Bo3ayxa -15,5 M3,

B Tabn. 20 nepeuyucieHbl HEKOTOPHIE BpPEIHBIE BEIIECTBA OTPHUIATEIILHO
BO3JICHCTBYIOIINE HA 3/I0POBbE YETIOBEKA.

Biinsinue BBIXJIONHBIX I'A30B aBTOMOOWIIEH Ha 310POBbe YeJIOBEKA

Bpenueie [TocnencTBrst BO3ACHMCTBUS HA OPTaHU3M YEJIOBEKA

BEII[ECTBA

Oxuch [IpensTcTBYET ancopOMpPOBAaHUIO KPOBBIO KHUCIOPOAQ, YTO

yriepojia OCJIa0JISIET MBICTUTENbHBIE CIIOCOOHOCTH, 3aMeUIsieT pedIeKChl,

(CO) BBI3bIBAET COHJIMBOCTh M MOXKET CTaTh MPUYMHON MOTEPU CO3HAHMUS
U JIETAJILHOTO MCX0J1a

Oxwucibt YBenmuunBaT BOCIPUUMYMBOCTH OpPTaHW3Ma K BHUPYCHBIM

azoTa 3a0oneBaHusIM (TUNA TPUIIA), pa3lIpa)karoT JIETKUE, BBI3bIBAIOT

(NxOx) OpOHXWT M MTHEBMOHHMIO, OTEK JIETKUX

CepHHUCTBIN Pazapaxaer ciau3ucTyl0 OO0OJIOYKY OpraHOB JbIXaHUA,

AHTUJPUT BBI3BIBACT  Kalllelb, Hapymaer paboTy JIETKHX; CHIDKaeT

(SOy) CONPOTHUBIIIEMOCTh K  TIPOCTYAHBIM  3a00JICBaHHSIM; MOXET
000CTPHUTH XPOHHUYECKHUE 3a00JICBaHUS CEP/Illa, a TAKKE BHI3BIBACT
OpPOHXHUT

Csunen CnocoOcTByeT MMOSIBJICHUIO OTKJIOHECHUH B

(Pb) (YHKIIMOHUPOBAHUM  TIOJIOBOM  CHCTEMBI,  JEPEKTOB Yy

HOBOPOXJICHHBIX, 3aMEJYICHUIO Pa3BUTHUA JETEH C CaMOro paHHEro
BO3pacTa, BBI3bIBAET OECIUIONME, CIOHTaHHbIE a0OPThI U JPyrue
HapyuIeHus

Bonpoce! u 3aganus:

JIist  BBITIOJTHEHWS 3TOTO 3aJaHusl HEOOXOJWMO BBIOpPATh YYaCTOK JOPOTH
nHO# 500 — 1000 M 1 Ha 3TOM OTpE3KEe OMPEEIUTh KOJUYECTBO aBTOTPAHCIIOPTA,
npoxojsmero 3a 20 MUH M B TedeHHE | 4 B 00OMX HANpaBICHUSX IBIKCHHS I10
aBTOMAruCTpay.

B Tabn. nmaHbl BBIOPOCHI HEKOTOPBIX BPEAHBIX BELIECTB MpHU cropaHur 1 T

TOILJINBA.



3nauyenue ko3¢gdunuentos (K), onpenensiromux BbIOPOC
BpeaHbIX BewiecTB (BB) npoxoasmum aBTOTPaHCIIOPTOM
B 3aBHCHMOCTH OT BH/1a TOIJINBA

Bup TornuBa 3nadenne kodpdurmenton (K), kr/T
CO SO, NO Pb Ch I1
2 Hn 13013
bensun 395 1,6 20, 0,7 34 2,
0 0 0
Jn3TOmmBo 9,0 6,0 33, — 20 1
0 0 6,0
WcxomHble 3HaYeHUS 1)1 pacIeTOB pacxo/ia TOIUIMBA 3alMCaHbI B Ta0.
Hopma pacxoaa TonjimBa
Tum aBTOTpancnopra Hopwma pacxona, VY nenpHbII
1/100 km (Q) pacxon
TOIUIMBA, J1 /KM
(@)
JlerkoBoi 8—14
I'py3oBoii 26 — 28
ABTOOYCHI 30-32
Jn3enbHbIHN 24 — 26

PacyeT coX’KEeHHOro TOIUIMBA ONpeAeIsieTcs o (hopMyie

Q=q-l

CTyneHT NOJKEH 3amojiHUTh Tabn. 1 ucxois M3 AAaHHBIX, MOJYYEHHBIX TNPHU
[0JICYETE aBTOTPAHCIIOPTA HA aBTOMArUCTPAJIH.

Tabnuua 1 Yyer aBTOTpaHCHIOPTA U pacyeT 001IEro MyTu

Tun [Ipoexano [Ipoexano OOmwmii myTs,
aBTOTpAHCIIOPTa | aBTOMOOUJIEH 3a aBTOMOOMJIEeH 3a 1 | mpoMICHHBIH
20 muH, e 4, e] 001IMM

KOJIMYECTBOM
aBTOMalMH 3a |
g, kM (1)

JlerkoBou

I'py3oBoii

ABTOOYCHI

JIn3enbHbIN

aBTOTPAHCIIOPT




OO6mwmit 1yTh, MOPONJEHHBIM BBISBJICHHBIM KOJIMYECTBOM aBTOTPAHCIIOPTA

KaXJI0TO THMA 32 | 4, ompenensiercs o Gpopmyie, KM:
IT= N, I,

riae [1 — paccrostaue, mpoiAeHHOE KaKIBIM THIIOM aBTOMOOHIICH, KM;

N, — KOJIM4ecTBO aBTOTPAHCIOPTA, YUTEHHOTO B TeueHue 1 u;

| — nmna yuetHoro ygacrtka (500 — 1000 m), kM.

Heobxonumo paccuutaTh pacxo]i TOIUIMBA KaXKJIbIM BHUJIOM aBTOTPAHCIOPTa U
3amucath B TaOJI. 2.

Tabnuma 2 Pacxoa TomiuBa, Ji

Tumn aBTOTpancnopTa Q
ben3un JIN3TOTIINBO

Jlerxkosoit

I'py3oBoii

ABTOOYCHI

Jn3enbHbIi

Bcero:

Bce nonmydenHble pacyeTHbIE MOKA3aTeM JOJDKHBI OBITh 3alIMCaHbl B UTOTOBYIO
Ta01.

KonuuectBo  BBIOPOCOB  BPEAHBIX BEIHIECTB JJII  3J0pPOBbSl  YEIOBEKA,
MOCTYNAaKIMUX B aTMoc(epy mpHu CropaHUM TOIUIMBA B JBUraTeNsIX aBTOMOOUIIEH
OIICHUBAETCSl PACYETHBIM METOOM.

PaccunTtaTh Maccy BbIIETUBIIMXCS BPEIHBIX BEMIECTB (M, T) o popmyrie
m=0Q - Ky P,

r7ie M — macca BbIJICMBIIETOCS BPEIHOTO BEIIECTBA, T;

Q — pacxoj TOIIuBa, KT

Kis — KOIMYecTBO BpeHOIO BEIleCTBA B 1 KT TOIUIMBA, T;

P — mnorrocth TormmmBa 0,8-0,85 JIT u 087 — 0,93 kr/n 6ersua Au-80 u Au -

93;
WIIN m=YM
224

rJie M — Macca BBIJCIUBIIETOCS BPSIHOTO BEIIECTBA, T;

M — MozekyIisipHas Macca BEILECTBa;

V (g) — yaenbHBIN Bec pacxojia TOTUIUBA, JI/KM.

Atomapnas macca SO, — 64,06; O, — 32; CO —28,1; CO, —44,01;

NO, — 46,01, NO — 30,01, C — 12,01, Pb — 207,19, CxH1, (6en3(a)mupen)- 252.
Pacuer Ko1MYeCcTBA YHCTOr0 BO31yXa, HEOOXOAUMOrO s pa3daBieHust
ONACHOI KOHIEHTPAUMH HA YYETHOH TEPPUTOPHH /I0 CAHUTAPHBIX HOPM

Bpennoe Komuuect | Macca O6bem | Beibpoc | O6bem | 3HaueHue

BemecTBo BO (m) ydeTHOU | BpeaHbix | Bo3ayxa | [TJK,
BPEIIHOTO | BPEIHOTO | TEPPUTO | BEIIECTB |, mr/m®
BEIECTBA | BEIIECTBA | PUM, M° | Ha HeoOxo- | (cpeaHe-
B 1 xr|B o6mewm | (WQ) YUETHYIO | IUMBIA | CyTOYHOE)

TOIUINBA, I | KOJIMYCCT TCPPUTODP | AJIA




BC 171008 pa3baBn
TOILINBA, mr/m> eHus, M°
r (W)
b
CO 1,0
AT
b
SO, 0,06
AT
b
NO, 0,05
AT
Pd b 0,005
b
CnHn 0,4
AT
b
ITe116 0,15
AT

Jlnst  ompenmeneHuss BbIOpOCa BpPEIHBIX BEIIECTB HA YYETHOW TEPPUTOPUHU
HEO00XOJIUMO OTPEETUTh UX Maccy (00IIyI0 MacCcy Mo BUAAaM) U ONPEASTUuTh 00beM
BO3ayXa 1o dhopmyIie:

W, =L -1I-H,

rae L — paccrosiaue, B3sitoe aiis yuera Tpancnopta, M (500 — 1000 m);

[T — mupuHa Tpoe3)Keun 4acTu JOPOTH, M;

H — BrIcoTa, paBHas pocTy 4enoseka, M (1,8 — 2,0 m);

W, — 00beM BO3yXa Ha YYETHOM TEPPUTOPUH, M.

O0bem BO3ayxa, HEOOXOAMMBINA g pa3daBieHus (mpu OE3BETPUU) OMACHOM
KOHLIEHTPALMHU JI0 CAHUTAPHBIX HOPM ONPEAENAETCA CACAYIOIUM 00pa3om, M.

W,= m /IIIK.

» OrnpenenuTs coAep)kaHHe KuciIopojaa B %, coaepikarieecs B MPU3EMHOM
cioe arMoc(epHOro Bo3ayxa B pailOHE pa3MEILIEHUsT aBTOMArucTpaiu (T.e. B TOM
o0beMe BO3/yXxa, B KOTOPOM OMpEeIeNsijIcs BbIOPOC BPEAHBIX BEUIECTB), €CIM Ha
cxuranue | xr tomnnmBa pacxoayercs npumepHo 1,388 kr kucinopona. HauanpHas
KoHIleHTpanus kuciopoza (O2) B Bo3ayxe paBHa 20,8 %.

CrenaiiTe BBIBOJIBI MO MOJYYEHHBIM JTaHHBIM.

Bamu npeioxkeHus 1o CHKEHUIO YPOBHS aTMOC(HEPHOT0 3arpsi3HEHUsI.

» Kakoe xommuectBo cBuHIA (PD) mocTynuT B OpraHu3M 4elioBeKa 3a JICTHHMA
nepuoi, eciau K03 PHUIMEHT BbIBECHHU CBUHIIA U3 opranu3ma He npesbimaet 0,01



mr. O0beM BO3/1yXa, MOMJIONIAEMbI YEJIOBEKOM ONPEENseTCs, CIeAYIOINUM 00pa3oM
(7 mecsueB):
Vo = V"f'd‘tl'tz'tg'h,

rae V — cpennuii 00beM Jerkux 4enoBeka (4 i);

f — cpennsis wacrora npixanus 30 BIOXOB/MHUH;

d — cpennmii korpdunmeHT ooMeHa Bo3ayxa B jierkux (0,3);

t1 - KOJIMYECTBO MUHYT B 4ace;

t2 - KOJIMYECTBO YacOB B CYyTKAX;

{3 — KOJM4YeCcTBO JIHEW B MECHIIE;

4 — KOTMYECTBO YUUTHIBAEMbIX MecsleB (7).

CrnenoBaTesibHO, 32 JAaHHBIN MepUo BPEMEHH B OpraHU3ME YeIOBEKAa HAKOTIUTCS
COCIMHEHU CBUHIIA!

Mpp, = (C—-a:C) -V,
rae C — KOHIIEHTpaIus apoB CBUHIIA B BO3/IyXe (OHA OIpeiesieHa paHee);
a ko3 dunment BeiBeaeHus Pb u3 opranmsma (0,01).

» Ouenute, yeMy paBHa JOJS SHEPrUH, MPOU3BOAMMOM B MHUpE OT BCeH
sHeprun CoJHIa, JOCTUTAIOIIENH 36MHOM NMOBEPXHOCTH, ecnu B mupe B 2005 rony
obut0  mpomssegeHo  1,12:10'2  kB-u  smeprum. ConHeyHas — IIOCTOSIHHas,
XapaKTEPHU3YIOIIas MOJHBINA IMOTOK SHEPTHUH. MMOCTYMAIONICH B €IWHUIYY BPEMECHH Ha
eAUHUITYy TUIomanu. [lepneHIuKyasIpHO HaNpaBICHUIO COJHEYHBIX JIydeu, 3a
npenenamu arMocdepsl, pasaa 8,17 Jlx/ (cm? Mun). CpeHee KOIMYECTBO PaNALHH.
[Toctynatomee B BepxHue ciou armochepsl or Comnia, coctaBiser 1050 x/[x/
(cm?-ron) (Q). U3 sToro xomuecto paguauuu — 30 % orpaxkaercss atMocdepoit u
3eMHOM TMOBEPXHOCThIO (mosisi atmocdepbr (di1) 10 %, 25 % mnornomaercs
atmocdepoit. 45 5 mornomaercs 3emiien.

Pemenue.
Hons seprun ot ConHIla, ToCTHTaroMIel moBepxHocTy 3emun, paHo: J = Q -

(di+dy) = ? xJIx /(cm? o) mmm kJ[x / (km?- rox). 1 km®= 100 ra.

['ne di u dz — moys SHEpTUM OTpaXkaeMas U morJjoniaeMast atmocepoit B morsix
(0,1 u 0,25);

Qn — IIIOTHOCTH MOTOKA COJHEYHOTO U3JIyUYEHHUs 3a MpeiejaMu aTMochephl.

[TomHBIA TIOTOK COJHEYHOW SHEPTrUM. JOCTUTAKOIICH IMOBEPXHOCTH 3E€MIIH,
paBeH:

Qu=S-JI=4-nR*- ]| kJIx /ro.

S=4nR*],
rae R? — paguyc 3emiu.
Konu4ecTBo Mpou3BeIcHHON sHeprur B Mupe 3a rox cooTBeTcTByeT 1,12-10%2
kBT'u/ rom, a Tak kak 1 kBT 9 = 3600 xJx. To Quex = 4,0-10%®° xJx/rox.
CnenoBatenbHO. J{0J1 SHEPruM NPOU3BOAUMON MUPOBBIM COOOIIECTBOM PABHA:



I, = Qe 2xJIx/ron unu -1,9-1072 %.

ba3oBblil ypoBEHB

Onpenenuts 00bEM AaBTOTPAHCIIOPTHOTO 3arpsi3HEHUS OKPYXKAIOIIEH Ccpelpl U
BJIMSIHUE 3arpsi3HUTENICH Ha 3/I0pPOBbE YEJIOBEKA B pailoHe aBTOMAarucTpaliy.

I1oBBIIIEHHBIN YPOBEHD

Kakve Buabpl BpeAHBIX BEIIECTB BBHIOPACHIBAIOTCA B arMocdepy MpU CTOpAHHH
TOILJIMBA B JIBUTATEJIC aBTOMOOMIIS M YE€M 3aKJII0YAETCSl OMACHOCTh 3TUX BEIIECTB IS
3J10pOBbS YEIIOBEKA ?

Cnucok aureparypbl, peKOMEHAYeMbIi K HCI0Jb30BAHHUIO 10 TAHHOH TeMe

IlepeyeHb 0CHOBHOI JIUTEPaTypPBbI:
1. T'anpbnay0, O. A. IlpombinuienHas skonorus : yuebHoe nmocoodue /O.A. 'anpbnay0, .I'. laiixues,
C.B. ®punnana ; MunucrepctBo oopazoBanust U Hayku Poccun ; @eepanbHOE TOCY1apCTBEHHOE
OromxeTHOE 00pa3oBaTeNbHOE YUPEXkKACHHE BhIcIIero oopazoBanus «Ka3zanckuii HalMOHaIbHBIN
HCCJIEI0BATEIbCKUN TEXHOIOTMUeCcKUil yHuBepcuTeT». - Kazans : MU3znarenscteo KHUTY, 2017. - 120 c. :
ui. - http://biblioclub.ru/. - Bubmuorp.: c. 117. - ISBN 978-5-7882-2322-3
2. T'pumon, T.E. [IpombIuieHHAs 3KOJIOTHS DIEKTPOHHBIN pecypc :yueoHoe mocodue / T.E. T'pumain /
b.P. Annen6u ; pen. 9.B. I'upycos ; nep. 2.B. I'upycos. - [IpoMbiniuienHast skonorus, - Mocksa :
FOHUTU JAHA, 2017. - 526 c. - ISBN 5-238-00620-9

Hepeqem, JIOIOJTHUTEIbLHOM’ JUTEPATYPhbI:

1 Crapoctuna, 1.B. IIpomMebltiuieHHas 5K0JI0THS DIEKTPOHHBINA pecypce : yuebHoe nocodue / C.B.
Caeprysosa / JI.M. Cmonenckas / U.B. Ctapoctuna. - benropoa : benropoackuii rocynapcTBeHHbIH
TexHonornueckuil yausepcutet um. B.I'. lllyxosa, 35C ACB, 2015. - 288 ¢

2 MsicoenoBa, T. H. IIpoMblnuienHas 3Konorus JJIeKTpOHHBIN pecypc : YueOHoe nocobue / T. H.
MsicoenoBa. - PocroB-Ha-/lony, Taranpor : U3narensctBo KOxHOro denepanbHOro yHUBEpCUTETA,
2017. - 89 c. - ISBN 978-5-9275-2720-5

TEMA 2. ITIPOMBIIIJIEHHBIE DKOCUCTEMBI.

IHNPAKTHYECKOE 3AHATHE 5. BATPA3HEHUE BUOC®EPHI ITPU
BBIPABOTKE JIEKTPOHEPI'YMM IIPU C’KUT'AHUU
OPITAHUYECKHUX SHEPT'OPECYPCOB.

Henanb 3aHATHA: HAYyYUTHCS MPOU3BOAUTH PACUEThl BHIOpOCA 3arpsI3HAIOMINX
BELIECTB B aTMoc(epy npu cxuranuu torursa Ha TOC.

3HaHua u ymenus, npnoﬁpeTaeMLIe CTYA€HTOM B pe€3yJibTarTe¢ OCBOCHHUA
TEMBbI



3HaTh: METObI KOHTPOJISI Ka4eCTBa U3/IEINi M1 00BEKTOB B cpepe mpodeccCuoHaIbHON

JesTeIbHOCTH, OCHOBBI aHAIM3a MIPUYMH HAPYIICHHH TEXHOJIOTHUECKUX MPOIIECCOB U Pa3paboOTKH

MEPOTPUSATHIA MO UX MPEIYIPEKICHUIO

3HaTB: OCHOBBI IPOBEJCHUSI MEPOTIPUATHH IO COOTIOACHHIE IKOJIOTHUECKOM 0e30MmacHOCTH

MIPOBOJIUMBIX paboT

YMeTh: MPUMEHATH METOBI KOHTPOJIS KauyeCcTBa U3ACIUN 1 00bEeKTOB B chepe nmpodeccnoHaIbHON

JESITeTbHOCTH, TIPOBOJIMTH aHAJIN3 IIPUYHUH HAPYIICHUH TEXHOJOTHYECKUX TPOIIECCOB U

pa3padaTbIBaTh MEPONPHUATHS IO UX MPETYPEHKACHUIO

YMeTh: KOHTPOJMPOBAThH COOJIOACHUE KOIOTHYECKON 0€30MacCHOCTH MPOBOAMMBIX padOT
HanmeHnoBanune (GpopMHPYEMBIX KOMITETCHIIUH

Nunexe DopmyIIHpPOBKA:

I1K-9 yYMEHHEM MPUMEHSITh METO/IbI KOHTPOJIS KAueCcTBa M3/CINiI U 00bEKTOB B
cdepe npodeccnoHABHON 1eATeTHbHOCTH, POBOIUTH AHAIIN3 TPHYUH
HapYIICHHH TEXHOJIOTHYECKHX MPOIECCOB U pa3pabaThiBaTh MEPOIPUSATHSI
110 UX IPEAYNPEKICHUIO

IIK -14 YMEHHEM MPOBOJIUTH MEPOTPHUATHUS MO MPO(PUIAKTUKE TPOU3BOICTBEHHOTO
TpaBMaTU3Ma 1 MPOo(eCCHOHATBHBIX 3a00JI€BaHUI, KOHTPOJIUPOBATH
COOJII0OZICHHE IKOJIOTHUECKON 06€30MacCHOCTH MPOBOAUMBIX paboT

CoBpeMeHHas 3KoJoruueckas OOCTaHOBKAa TaKOBa, 4YTO MeEpel BCEMH KTO
OCYILIECTBIISIET HAYYHO — TEXHUYECKUN MPOTPECC M HCHOJIb3YET €ro IOCTHKEHHS,
BCTAJI0 HEOTJOXXHOE€ OOBEKTHBHOE TpeOOBaHWE: CTPOr0 YUYUTHIBATh PaHUMOCTH
MPUPOIbI, HE JIOMYCKAaTh MPEBBIINICHUS MPEACIOB BO3MOMXKHOCTH BOCCTAaHOBIICHUS
MPUPOJHBIX TIPOLIECCOB, BCECTOPOHHE U TUIyOXe u3y4aTb W 3HATh CIIOXKHBIE,
JUAJIEKTUYECKA B3aMMOCBSI3aHHbIC MPUPOJAHBIC SIBJICHUS, HE O0OCTPSATh HETaTHUBHbBIC
IPOTHUBOPEYMSI C €CTCCTBCHHBIMM 3aKOHOMEPHOCTSIMH, YTOObI HE BBI3BATH
HEOOpaTUMBIX TIPOILIECCOB B OKpYXalolled cpele, WMEHHO I03TOMY BechMa
aKTyaJibHa.

Teopernueckast 4acTb

[Ipu cobuparenbcTBE U TEPBOOBITHOM PBIOOJOBCTBE UEIOBEK 3aTpayuBall
SHEPrur Ha nuTaHue MolHOCThI0O 140 BT, moace4yHO-OTHEBOM 3eMJICNICIUM U
nepBoOBITHOM cKOTOBOACTBE — 250 — 300 BT, TpaaIulMOHHOM 3eMIIEIEINN — YXKe
oxosio 500 Br.

3a mocnegnue 200 JseTr u3-3a JIOMOJHUTEIBHOTO KCIOJIb30BAHHS SHEPTUU
YPOKaMHOCTh BO3/JIETBIBAEMBIX KYJIBTYpP Ha MAaxXxOTHBIX 3€MJISIX BhIpocia B 3 pasa, ux
IJIOIIA/Ib YBEJIMYMIIACh B 2 pa3a, a YUCJICHHOCTh HACEJICHUS Ha MIAHETE — B S pas.

B coBpeMeHHOM Mupe pacxoayemasi MOUIHOCTh 3Hepruu coctaBisier 13,2 TBrt
wm 13,2-10%? Br. DTO 3HAYUTEIBHO BBIIIE MOIIHOCTH BO300HOBISIEMBIX
O6uochepHbIX UCTOUYHUKOB HEpruu 3emu. Ha ayiry HaceneHusi MpUXOIUTCS OKOJIO
2,5 kBT 31eKTposHEpTruM B JI€Hb, a MPU3HAHHAsI HOPMa KadyecTBa >KU3HHU UeIOBEKa
xapakTepuzyercss MoOmHOCThIO 10 KBT'4, 4TO JOCTUTHYTO JUIIL B HEMHOTHUX
pa3BUTHIX cTpaHax. Tak, Hampumep, Ha Jymry HaceneHus Hopperuss B 101
notpebiser 26 Teic. KBT 4, [lIBerus — 16 TeIC. KBT 4, CIIIA — 12 TBIC.



kBT'4, Poccus — okono 6,7 kBt-u, ®pannus — 6 teic. KBT 4, UTanus — 3 teic. KBT 4,
banrmagemn — 46 kBt 4.

N3BecTHO, 9TO CYMIECTBYIOIINE TEXHOJIOTHH SHEPTETUKHU Ha yTIie, HePTH HAHOCIT
BpeJl MPUPOJIE U YEIOBEKY BCJIEACTBUE BBIOPOCOB JETy4Uei 30JIbl, COJACPKAIIUX
HEKOTOpBhIE OMNACHBIE TSKEJbIE METaJUIbl, CEPHUCTOrO Tras3a, OKCHUJIOB a30Ta,
YIJIEBOJIOPOAOB U Jpyrue. [IpupoaHbiil ra3 mpu cropanuu o0pa3yeT OKCHJbI a30Ta,
CEephl U MbLIU U T.1.

Ha cerognsmHMii geHh 10T B 3arpsi3HEHUH OWocdepbl  MeATeTbHOCTBIO,
CBSI3aHHOM C HEPreTUKOH, cocTaBisieT 27 % oT 001mux BEIOPOCOB, B ToM uuncie 60 %
OKCHIO0B a3oTa u 45 % OKCUIOB CEpHI.

Kpome Ttoro, mpu cxuranuu yris 30ja B CBOEM COCTABE COJCPKHUT TaKOe
KOJMYECTBO METAJNIOB, KOTOPOE MPEBBIMIACT 00beM J0OBIYN U3 HEAp 3eMJIU TAaHHOTO
BHJIa MPUPOJIHBIX pecypcoB. Tak, Hanmpumep, MarHus B 30Ji€ HaxoauTcs B 1,5 pasza
BBIIIIE, YeM JOOBIBACTCS B YMCTOM BHUJIC, MOJIMOACHA — B 3, MBIIIbsIKA — B 7, PTYTH — B
50, ypana u tutana — B 10, amomuHus, Woxa, kobanbTa — B 15, nuTHs, BaHaaus,
cTpoHUus, beprius, uupkonust — B 100, ramus, repmanus — B 1000 pas.

Conepsxanue B 3051€ CTpOHLMS-90 BBI3BIBAET MOBBIIIEHHE (DOHOBOTO COJIEPKAHUS
PaIMOaKTUBHBIX 3JIEMEHTOB HE TOJBKO BOJIM3U 30JI00TBAJIOB, HO U HA YJAJ€HHBIX
TEPPUTOPUSIX MPHU BBIYBAHUM CYXOH 30J1bI BO3IYIIHBIMU MOTOKaMU. BbIxos 30161 1
nutaka Ha TOC mpesbimaer 100 MuIH T B TOJI, MOJ 30JI00TBajlaMU HaxOAUTCsE OoJiee
300 ThIC. KM? 3€M€JIb, YaCTO OYEHb LIEHHBIX JUIS IIPOM3BOJICTBA MPOIYKTOB TUTAHHUSI.

BriOpoc okcumoB a3oTa M cepbl MPUBOAUT K BBITIAJICHUIO KUCIOTHBIX JOXKIEH, a
3HAYMUT, K OKUCJICHUIO TOYB M MPECHOBOJHBIX BOJOEMOB, ruOeny 4dactu (Jophl U
daynbl. OKHCIIBI a30Ta OYCHb OMACHBI M IS YeJOBeKa — MPH BIABIXAaHUH OHH
00pa3ylOT B JIETKMX KHCJOTBI, OTPHIIATCIbHO BIHAIONIME Ha 370pOBbE M
OTHOCSIIMECS KO 2 KJIACcCy OMAaCHOCTH.

JIns CHWXKEHHUS MOITHOCTH BBIOPOCOB XHMHUYECKHUX IIpUMecei B armocdepy
HIUPOKO UCIIOIB3YIOT CIICIYIOIINE METOIbI:

- 3aMEHY JKOJIOTMYECKU BPEIHOTO TOILJIMBA KOJIOTUYHBIM,

- CKUTaHHE TOILIMBA IO CTICIIHAIbHON TEXHOJIOTHH,

- OYHCTKY BBIOPOCOB.

Bonpocel u 3aganus:

Pemenue. [lepBoHayaibHO pacueT Mpyaa-oXJIAAUTENS HEOOXOIUMO BBIMTOTHUTH
Ha IMBT ycranoBnennoit momHoctu (W). T'ogoBoii ¢houa pabodero BpeMeHU st
o100HBIX 00beKTOB paBeH 8760 u (1), a KO3 GHUIMEHT UCTIOIB30BAHUS MOITHOCTH K
= 0,5 - 0,9 (ana pacyera npuHATH cpeaHee 3HaueHue K, paBuoe 0,7). I'omoBoe
MIPOU3BOJICTBO 3JIEKTPOIHEPTUU COCTABUT:

Qo = W t-k.

TennoBeie oTx0b1 cOpackiBaembie ¢ ADC B BOJy 3a TOJI:

QOTX = Qan 'kT = ? KKaJI,

unu 3a | gac

Q=Qox/t = ? xxan/u.

[Tnomane npyaa-oxiaaauTesns HAX0IUM U3 BbIPAKEHUS



Sp1=Q/q-AT=  ?ra/MBr,

rae AT — rpaueHT TeMIepaTypbl OXJIAXKIAOIIEH BOJIbI, ISl IETHETO Mepruoja OH
He npessbimaet 70 °C.

Son = Sp1:3000 MBt=  ?ra.

ba3oBblli ypOBEHB

Paccuntate 00beM BBIOPOCOB 3arps3HSAIONIMX BEHIECTB TMpPH MPOU3BOICTBE
AJIEKTPOIHEPIUH.

1. OOmiee mMpOW3BOACTBO ANEKTpodHEprHH B PD B roa cocTaBisieT MPUMEPHO
1000 mapx kBt 4. Ha nymy HacenmeHust npuxoaurcest npuMepHo  kKBT'u mimum 1 Ty.T.
(nacenenne P® no nocnennelt nepenucu cooTBeTcTBYET 145,167 MIIH 4enOBeK).

2. Ha mpousBoactBo 1 kBT'u nsnekTpo3Hepruu 3aTpauMBacTcs CIEAyIOLIEe
KOJIMYECTBO MCKOIIAEMOI0 TOIUIMBA!

kameHHoro yris — 0,6 Kr,

HedTu-mazyra — 0,3 kr,

npupoanoro raza — 1 M3, mmm 0,3 xr y.T.

Onpenenuth, CKOJIBKO TPeOyeTCs TOIUIMBA ISl BBIPAOOTKU 3JIEKTPOIHEPrUU Ha
nyury HaceseHus (T) ?

3. Homsa TomnMBa MpU  MPOM3BOJACTBE  DJIEKTPOIHEPTUU  COOTBETCTBYET
CIEAYIOIIUM IMPOUEHTHBIM COOTHOIIEHUSIM: KaMeHHOTO yrisa — 15 %, npupoaHoro
rasza — 28 %, Heptu-mazyra — 27 %.

4. PaccuutaTh NOTpPEOHOCTh B TOIUIMBE /I MPOU3BOJICTBA 3JIEKTPOIHEPTUU
3aJIaHHOTO PETHOHA B JJ0JIEBOM COOTHOIICHHH.

5. PaccumutaTh BBIOpPOC 3arpsi3HSIIONIMX BEIIECTB B OMOC(epy MO BUAAM TOIUIMBA
UCXOJAsl W3 YIEIbHOro BbIOpOca MpH BbIpaboTKe 3jekTposHeprun Ha TOC 3a
KBapTaJ, roj.

HcxonHple  3HAUEHHs  3arpsA3HAIOIIMX  BEIIECTB  IIPU  HPOM3BOJICTBE
AJIEKTPOIHEPTUH JIaHbI B Ta0I. 32.

6. Paccuurarh miaTy 3a BRIOpOC 3arps3HSIONIMX BellecTB B atMocdepy (rae 60
% BeIOpOCca cootBeTcTBYET I1/IB, ocranbHas yacte Boime [1/IB B 1,15 — 1,2 paza).

7. Tlpom3BecT pacueT IJIaThl 3a XpaHEHUWE TBEPJBIX OTXOI0B (30JIbI) Ha
MOBEPXHOCTH MOYBHI (MPUHSTH BBIXOA 30J6I 60 — 70 % OT 0OBbeMa MCIOIB30BAHUS
TBEPAOTO TOIUIUBA).

8. OmnpenenuTh pacxoJl KUCIOPOAA MPH BbIPAOOTKE 3IEKTPOIHEPTHH, €CIHU MPHU
CKUTaHUU | KT KaMEHHOTO YIJIsI, Ma3yTa U IPUPOIHOIO ra3a pacxoayeTcs OKoJo 2,2
KT KMCJIopoa (Tociie pacyeTa MepeBeCcTH B KyOUUECKUE METPHI).

9. Paccumtarh “BKJIa7’ pEerroHa MO BBIOPOCY YTIEKHCIOro rasa B arMochepy
P TIPOU3BOJCTBE AIEKTPOIHEPIHM ([IaHHBIE IO YIJIEKHCIOMY Ta3y NpPHUBEACHBI B
Tabma. 32).

10. Onpenenuth, HA CKOJBKO TPaayCcoOB MOAHUMETCS TemIepaTypa IpHu
BBIOpOCE YTJIEKHCIIOTO Ta3a B arMmocdepy, ecid mnpu BbiOpoce 1 mupa T oHa
nogaumaetcst Ha 0,0464 °C.



YaeabHblii BHIOPOC 3arps3HAIOIIMX BellleCTB IPH BHIPA00OTKe
jektpodHepruu Ha TIAC, r/ kBt u

3arps3HSIOIINE BEIIeCTBA TomnuBo
Yronb Ma3zyt [Ipupoanslii ra3
CO (okuch yrnepoza) 0,3-1,0 0,1-05 -
NOy (oxkHCITBI a30Ta) 30-75 24-3,0 19-24
SO2 (auokcu cepol) 6,0-125 42-75 0,02
ITeu1b 04-14 0,2-0,7 0,05
CO» (muokcup yriepoaa) 9-10 5,4 1,29
Ilnara 3a BblﬁpOC 3arpASHAKIINX BCIICCTB
3arps3HSIONINE BEIIeCTBA [Tnara 3a 1 1/py0.
B npenenax ycraHOBIEHHBIX CBepx JTUMUTOB
HOPMAaTUBOB BHIOPOCOB BEIOPOCOB
CO (okcun yriepona) 0,6 3,0
NO (okcua azora) 32 175
NO; (nrokcua azora) 52 260
ITbu1h 14 69
3omna, M3/py6. 103 515

[1oBBIIEHHBIN YPOBEHB

e [Ipu npoussoactee | kBt 4 anekrposneprun Ha ADC TEII0BbIE OTXOIBI B BUJIE
HarpeTor BOAbl cOpachIBalOTCA B BOAY NPYJa-OXJAAUTENs, KOTOpas UCIOJIb3yeTCs
JUTSL OXJIKIEHUs1 000pyI0BaHus U OHU cocTaBsAOT 1900 kkan/ kBt u.

HeoOxoaumo paccunTtaTh, 4ueMy J0JIKHA ObITh paBHA IUIOIIA/b IPYAa-OXJIaqUuTeNs
s coBpeMeHHo ADC momHocthio 3000 MBT, eciu oxiakaaromias CrmocoOHOCTh
Bozbl =10 kxan (M?-4-Tpan).

Cnucok siurepaTypbl, peKOMEHAyeMbIi K UCII0JIb30BAHUIO 110 TAHHOM TeMe

IlepeyeHb 0OCHOBHOIi JTUTEPATYPHI:
1. Tanpbnay6, O. A. IlpomslinieHHas sxosorus : yuebnoe nocooue /O.A. I'anp6may0, N.I'. llaiixues,
C.B. ®punnana ; MuaucrepctBo odpazoBaHust U Hayku Poccun ; @enepaibHOE roCy1apCTBEHHOE
Oro/KeTHOEe 00pa30BaTEIbHOE YUpEeXkIeHUE BhICIIEro oopazoBanus «Ka3zaHCKUI HallMOHAIBHBIN
MCCIIEI0BATENBbCKUI TEXHOJIOTMYECKUI YyHUBepcuTeT». - Kazanb : U3parensctBo KHUTY, 2017. - 120 c. :
wi. - http://biblioclub.ru/. - bubauorp.: c. 117. - ISBN 978-5-7882-2322-3
2. T'pwmon, T.E. [IpombiniuieHHAs 2KOJIOTHS DIEKTPOHHBIN pecypce :yaeOnoe mocodue / T.E. I'puman /

b.P. Anen6u ; pen. 9.B. I'upycos ; nep. 2.B. I'upycos. - [IpoMbiniuienHast skonorus, - Mocksa :
IOHUTU JAHA, 2017. - 526 c. - ISBN 5-238-00620-9

Ilepeyenb 1ONOTHUTEIbHOH JIUTEPATYPHI:

1 Crapoctuna, U.B. [IpoMblnneHHast 5koJa0rust IeKTPOHHBIN pecypce : yueOHoe mocodue / C.B.
CsepryzoBa / JI.M. Cmonenckas / U1.B. Crapoctuna. - benropoz : benropoackuii rocy1apcTBeHHbIN
TexHosornueckuit yausepcurer um. B.I'. Illyxosa, 95C ACB, 2015. - 288 c

2 MsicoenoBa, T. H. [IpoMbItiieHHas 3K0J0THsL DIEKTPOHHBIN pecype : YuebHnoe mocobue / T. H.

MsicoenoBa. - PocroB-na-Jlony, Taranpor : U3narensctBo FOxxHOTO (henepanbHOTO yHUBEPCUTETA,
2017. - 89 c. - ISBN 978-5-9275-2720-5



TEMA 2. [IPOMBIIIJIEHHBIE DKOCUCTEMBI.

HNPAKTUYECKOE 3AHATHE 6. ONPEAEJIEHUE IIJIOLIAAN
JIECHBIX HACAKJIEHUU JIS1 BOCITPOU3BOACTBA KUCJIOPOJA

Heas 3aHATHA:  HAYYUTBCS  PACCUMTHIBATH  TMOTPEOHOCTH  JIPEBECHO-
KyCTapHUKOBOHM PaCTUTEIBHOCTH JIJIsl BBIPAOOTKH KHCIIOPOa Ha IbIXaHHE YEIIOBEKA U
paboThl aBTOTpAHCHIOPTA.

3HaHUS M yMeHUsi, mpuodpeTaeMble CTYAEHTOM B pe3yJibTarTe OCBOCHHSA

TEMbI

3HaTh: METO/bl KOHTPOJIS KauecTBa U3/ U 00bEKTOB B chepe npodeccuOHATbHON

NeSITeIbHOCTH, OCHOBBI aHAJIM3a IPUYUH HAPYILIEHUI TEXHOJOTMYECKUX MTPOLIECCOB U Pa3pabOTKU

MEPONPUATHH MO UX NPELYIPEKIECHUIO

3HaTBh: OCHOBBI IPOBEJCHUS MEPONPUATUH MO COOIIOAEHHUE IKOJIOIMUECKOI 0e3011acHOCTH

IIPOBOJIUMBIX paboT

YMeTh: MPUMEHATH METO/IbI KOHTPOJIS Ka4eCTBa U3/ICIHI U 00BEKTOB B chepe mpodeccnoHaIbHON

NesITeIbHOCTH, IPOBOJUTH aHAJIN3 IIPUYHH HAPYIIEHUH TEXHOIOIMYECKUX IPOLIECCOB U

pa3padaTbIBaTh MEPONPHUATHS IO UX MPETYTPEKICHUIO

YMeThb: KOHTPOJIMPOBATH COOIIOACHUE SKOIOIMYECKOH 0€30MacHOCTH MPOBOAUMBIX padbOT
HaumenoBanue (GpopMupyeMbIX KOMIIETEHLIUH

HNunexc DopMyIIHpPOBKA:

ITK-9 YMEHHEM MPUMEHITh METOIbl KOHTPOJIS KauecTBa U3 1 OOHEKTOB B
chepe mpodeccroHaNTbHON AESTENHPHOCTH, TPOBOIUTH aHAIIN3 IPUYUH
HapYIICHUN TEXHOJIOTHYECKUX MPOIIECCOB U pa3padaThiBaTh MEPOIPUITUS
110 UX OPEAYIPEKIECHUIO

IIK -14 YMEHHUEM MPOBOIUTH MEPOIIPHUATHS IO NPOPHIAKTUKE POU3BOJCTBEHHOTO
TpaBMaTH3Ma U MpoPecCUOHANBHBIX 3a00JI€BaHNUN, KOHTPOJIUPOBATH
cO0JII0JIEHHE PKOJIOTHYECKOM 0€30MacHOCTH MPOBOJAUMBIX pabOT

CoBpeMeHHas JKOJIOTHYECKasi OOCTaHOBKa TaKOBa, 4YTO IMEped BCEMH KTO
OCYILIECTBJISIET HAYYHO — TEXHUYECKUN MPOTPEcC M HCHOJIb3YET €ro IOCTHKEHHS,
BCTAJO0 HEOTJOXKHOE OOBEKTUBHOE TPEOOBAHME: CTPOTO YYHUTHIBATH PAHUMOCTH
MPUPOIbI, HE JIONMYCKATh MPEBBIIMICHUS MPEACIOB BO3MOMXKHOCTH BOCCTAHOBIICHUS
MPUPOJIHBIX TPOIECCOB, BCECTOPOHHE U TIIyOKe H3ydaTh M 3HATh CJIOXHBIC,
JTUAJIEKTUYECKA B3aMMOCBSI3aHHbBIC MPUPOIHBIC SIBIICHUS, HE 00OCTPSITh HETaTUBHBIC
NPOTUBOPEUMS] C €CTECTBEHHBIMM 3aKOHOMEPHOCTSIMH, UTOObI HE BBI3BAThH
HEOOpaTUMBIX TIPOIIECCOB B OKPYXAIOMIEH Cpele, HWMEHHO II09TOMY BeChMa
aKTyajJbHa.

Teoperuyeckas 4acThb

Jlec — D3TO COBOKYNHOCTb 3€MJIM, JPEBECHOM, KYCTaPHUKOBOM, TPABAHOMU
pPaCTUTENIBHOCTH, JKMBOTHBIX, MHKPOOPTaHU3MOB M  JAPYIMX KOMIIOHEHTOB



OKpYXalollel cpe/ibl, OMOJIOTUYECKH B3aUMOCBSI3aHHbBIX U BIUAIONIMX JIPYT HA ApyTa
B CBOEM Pa3BUTHUH.

Jlec BxoauT B cdepy BBICIICTO YPOBHS MHTETPAIIMU JKUBOW MaTEPUU HE TOJHKO
KaK CUCTEMa TeHETUYECKasi U HE MPOCTO KAK ClIaraéMoe MPUPOHON Cpelibl, HO U KaK
AKOJIOTMYECKast CUCTEMA, KaK HOCUTEIb KOJIOCCAIbHOW SHEPTUH.

ITo psimy BaXHBIX J1J1s1 YETOBEYECTBA CBOMCTB JIEC BIIOJHE COMOCTABUM C MUPOBBIM
okeaHoM. Jlec 3HAYMTENBHO BIUSET HA DHEPro- U MaccooOMeH B Omocdepe, Ha ee
byHKIIMOHUpPOBaHUE, (HOPMUPOBAHKHE MPUPOTHON OOCTAHOBKH, TpaHCHOPMAITUIO
TUAPOJIOTHYECKUX, TEOXMMHYECKUX U JApyrux (akropos. CyMmmapHas MupoBas
O6uomacca jecoB oreHuBaerca npumepHo B 200 mupna 1. Joas ceBepHBIX XBOWHBIX
necoB (B ocHoBHOM P®, Kanana u CILIA) cocraBnsier 14 — 15 %, Tponuyeckux — 55
— 60 %. JlecHple mmIOIAAM W PECYpChbl JPEBECHHBbI HA JIyUly HAceJleHUs
COOTBETCTBEHHO paBHBI : B Kanane — 9,4 ra u 815 m°, Poccun — 5,2 ra u 560 M5,
Gunnaamm —4,9raun 351 M3, Iserum — 2,5 rau 313 M3, CIIIA — 0,9 ra u 88 m°.

Jleca 0Opa3yroT Ha 3emiie camble KPYIMHbIE IKOCUCTEMBI. B HUX akKyMyiaupyeTcs
OoJiblllasi 4YacTh OPraHMYECKOrO BEIIECTBA IUIAHETHI, UCIOIB3YEMOr0 3aTeM
YeJIOBEKOM Kak JUisi COOCTBEHHOTO MOTpeOJieHHs, TaK U BOCCTAHOBJICHUS
HCUE3al0IIUX B MPOIECCE XO3SIMCTBEHHOU IESITEIbHOCTH KOMIIOHEHTOB OHOC(EpHI.

Jleca akTUBHO MpPeoOpPa3OBBIBAIOT XHUMHYECKHME aTMOC(hepHbIE 3arpsi3HEHUS,
OCOOCHHO Ta3000pa3Hble, MNpUYEM HaWOOJBIIEH OKHUCISAIOMIEH CIOCOOHOCTHIO
o0nazaroT XBOWHBIE HACAXJCHMs, a TakKe€ HEKOTOpBIE MOPOJbI JHI, BepoO, Oepes.
Kpome Toro, nec cnocobGeH moriomars OTAEIbHbIE KOMIOHEHTHI MPOMBIIUICHHBIX
3arps3HCHUN.

Pactenus B mporecce poTocuHTE3a pacIeIUISIOT YIJIEKUCIBINA ra3, 6epyT U3 HEro
yrAEpoI, HEOOXOIUMBIHN 111 (POPMUPOBAHKS OPTraHUYECKOTO BEIIECTBA, a KUCIOPOJ
BbIIenseTcs B atMocdepy. K mpumepy, 1 ra xoporiero jgeca morjiomaeTr exXeroaHo
10 6,5 T yriepojaa M BBIICIAET IMPU 3TOM OKOJIO 5 T Kuciaoponaa. Ha ydactkax co
CpPEIHUM JIPEBOCTOEM MOTJIONIAETCS COOTBETCTBEHHO yriepona 4,1 T u BblaenseTCs
3,2 T Oy. B necy paananimoHHblii GoH B J1Ba paza HUXKE, YEM B FOPOJIC, U BIAXKHOCTD
OoJbLIE HA 15 —-20 %.

Ha nuctoBO#l MOBEPXHOCTH OJHOTO B3POCIOTO JIEPEBA OCAKIACTCA 3a JICTHUN
MEPHOJI TBUIH, (J10) KT: BSI3b ILIEPOXOBATHIM 23, TONOJb KaHaJACKUM -34,Bs3b EPUCTO-
BETBUCTHIN -18, cupenb — 0,6, scenb — 27, uBa — 38, kien — 33, akarus 6emnas — 0,2,
JIOX y3KOJUCTHBIN — 2.

XopomuMy TOTJIOTUTEISIMUA CBUHIIA O OOOYMHAM JOPOT CUHMTAIOTCA Oeas
akaiusi, CHpeHb, Oepe3a 00opoaBuaTas, JIOX yY3KOJIUCTHBIN, OapOapuc u ap.

B mpomecce ¢oTocuHTe3a MHOTHE JPEBECHBIC, KYCTApPHUKOBBIC pPACTCHUS
BBIJICISIIOT  OCOOBIE XMMHYECKHE COSAUHCHHMS, KOTOphIe 00JIaafoT OOJIBIION
AKTUBHOCTBIO.

Brissieno 6onee 300 pa3iuyHbIX apOMaTUYECKUX COCMUHEHUM, dI(UPHBIX Macell,
cojiepKaluxcs B Bo3ayxe Jieca. Tak, Hampumep, 1 ra JUCTBEHHOTO Jieca BBIICISACT
TaKHUX BEIIECTB OKOJIO 2 KI', XBOMHOI'O — 0 5 KT.

Jlec, 0cOOEHHO XBOWHBINM, BBIACISIET (PUTOHIUILI, KOTOpPhIE YOWUBAIOT MHOTHMX
00JIe3HETBOPHBIX MUKPOOOB, 03/10PABIMBAIOT BO3/IYX.



B ompenenennbix q03ax GUTOHIMIBI OJAarOTBOPHO BIUSIOT HA HEPBHYIO CUCTEMY
YeJIOBeKa, YCUJIMBAIOT JIBUTATEIBHYI0 aAKTHBHOCTH, CEKPETOPHYIO (YHKIIUIO
KEJTYJI0YHO-KUILIEYHOTO TPaKTa, CHOCOOCTBYIOT VYJIYUYIIEHHIO OOMEHa BEIECTB.
duToHIMIBI 00JAAA0T IIEHHSUITUMU MPOPUITAKTHIECCKIUME CBOMicTBaMu. Hampumep,
(UTOHITMIBI TIOYEK TOIIOJS, AHTOHOBCKUX SIOJIOK, IBKAJIUNTA TyOUTEITHHO JEHCTBYIOT
Ha BUPYC TpHUMIa, (QUTOHIMIBI KamyCcThl 3aJep>KMBAOT pocT majouku Koxa,
(UTOHITMIBI YECHOKA M YEPEMIIH YOUBAIOT KaK T, TaK U APYTHE.

Kpome npesecunsl sieca Poccum naroT 2 MIIH T B IO KEIPOBOTO Opexa, 2 MIIH T
OpycHuku, 1,5 MaH T yepHuku, 0,3 MJIH T KIIOKBBI U 0KOJi0 0,8 MJIIH T CheIOOHBIX
rpuooB.

Bonpoce! u 3aganus:
AJNTOPHATM pELICHUS

1. Omnpenenuth, CKOJBKO aTMOC(HEpPHOro BO3AyXa CPEIHECTATUCTUUECKUN

YeJI0BEK MPOIMYCKAET Yepe3 CBOM JIETKUE MO caeaytomiei hopmye:
V, =Vd-F-t;-t, - tg,

rae Vi — o0muii 00beM Bo3ayxa, MPOMYIIEHHBIN YeIOBEKOM Yepe3 CBOM JIETKHE 3a
rof;

V'’ — 00beM JIETKUX CPEIHECTATUCTUYECKOTO YEIOBEKa;

d — koaddurreHT ooOMeHa Bo3ayxa B Jierkux deiaoseka (0,3);

F — Komu4ecTBO BIOXOB M BBIIOXOB B MUHYTY;

t; — MuHYT B Yace; t, — 4acoB B CyTKH ; t3 — CyTOk B rofay; npousseacuue V’-d —
aKTUBHAsI EMKOCTb JIETKHX.

2. OnpenenuTh KOJIMYECTBO YUCTOTO KUCIOPOa B 3TOM 00BbEME U MPOMYIIEHHOTO
yepe3 JIETKUE YEJIOBEKa, MCIOJIb3YS I 3TOr0 JAHHBIE COAEpkKaHUA KHUCIOPOoJa B
atMocheproMm Bo3ayxe (20,8 %).

3. OnpenenuTs  OPOLEHTHOE  COOTHOILIEHHE  KHUCIOpOJa,  KOTOPOE
HETMOCPEACTBEHHO HCIOJb3YEeTCSl OPraHu3MOM [JISl MPOXOXKIAEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUN.

4. Omnpegenuth 00II€€ KOJIMYECTBO KHUCIOPOJAA, MOTPEOJIECHHOTO IS
KU3HEOOECIIEUeHHs] B T€UEHUE ToJla, OT OOIIEro ero o0bema, KOTOPBIA MPOMycKal
YeJIOBEK 4Yepe3 CBOM [bIXaTEeNbHBIM armapar M B I€JIOM HaceJIeHHWEeM JaHHOTO
peruoHa.

5. HeoGxoaumo paccunTarh KOJMYECTBO JIEPEBHEB COOTBETCTBYIOIIUX MOPOJ (Ha
BBIOOP), HEOOXOAUMBIX [JIsi MPOIYIUPOBAHMS KHUCIOpOJa s OOecrieueHusl UM B
TE€UEHUE BCEro roja.

6. OmnpenenuTh, CKOJIBKO MOTPEOYyETCS TIIIOMIANCH JICCHBIX HACAKICHUW IS
oOecrieueHns HACEJICHUS PEeTHOHAIBHOTO Meramojuca Kuciopomaom. Ilnomans mox
OJIHMM B3POCJIBIM JIEPEBOM COCTABJIAET IIPUMEPHO 8,5 M? (IIPU MIIOTHOCTH JPEBOCTOS
1000 — 1200 m1/ra).

7. BpHCIHTL HEOOXOAWMOCTH JOMOJHUTEIBLHON ITOCAIKH Jieca Ha pPacxoj
KHCJIOPOJIa aBTOMOOWJIBHBIM TPAHCIOPTOM, €CIIM TPU CXKUTAaHWUU | Kr TOIUIMBA
pacxoayercs 1,338 xr kucinopona (Hacenenue P®D cocraBnser 145,167 MaH ueun,



obiee konmuecTBo aBrorpancmnopra — 23000000 en., cpeaHuii mpoder aBTOMOOMIIS —
20 TeIC. KM). OnpenenuTb cpeHee KOIMYECTBO E€ANMHUI] aBTOTPAHCIIOPTA HA PETHOH.

8. Kakyro oO0mIyro ImJiomaas JIECHBIX HACWKICHUA HEOOXOJAMMO HWMETh IS
YIOBJIETBOPEHUS MOTPEOHOCTH HACEICHUS B KHCIOpoae?

9. Paccuntarh KOJIWYECTBO BBHIPAOATHIBAEMOIO KHCIOPOAAa B T'OJl BCEM JIECHBIM
MaccuBoM P®, miomans KOTOpPOro cocraBisieT npudnausutenbHo 880 MiH ra,
yuutsiBas, yTo 1000 ra neca execyrouno nmpousBoaut 10 — 12 T kucmopona.

10. Onpenenuth KOJWYECTBO KUCIOPOJA, TEPSIEMOro (HEIOMOIy4aeMoro) m3-3a
KUCIIOTHBIX MOJeH. Exeroqno kucnoTHsle 10au yHuuToxaroT 10 — 15 % necHoro
donma Poccun. Kakomy KoJIMyecTBY JIt0Jiel XBaTUIO Obl JJISl JbIXaHUS KUCIOPOJA,
IPOYLIMPOBAHHOTO C ATOU IJIOIIAIH.

HcxonHuble maHHBIE 10 TNPOAYLIHMPOBAHUIO KHUCIOpPOAA U
YTIEKUCIIOTO Ta3a Pa3HbIMU JIEPEBbSIMU MPUBEICHBI B TA0JI.

IIOTJIOIICHHUIO

IIpoayunupoBaHue KMCJI0OPOAA T MOIJIONIEHHE TUOKCHIA YIJIEPOaa
JIECHBIM MACCHBOM ILIOIIA/1bI0 1 ra 3a BereTalfMOHHbII Mepuo/I

ITopoanslit cocra necHoro HacaxxaeHust | Ilormomenue CO2, | IIpogynupoBaHue Iornomenne COgz, | IIpoayuupoBanue
T Oz, T M3 02, M°
Enb 6,6 50
CocHa 11,0 9,0
JIuna 16,5 12,5
y6 29,7 22,5
Tomous 46,2 349
CMenraHHplii ¢ XOPOIIUM JAPEBOCTOCM 18,9 16,7
IToceBbl KyKypy3bl 18,6 15,0
TToceBbI sIPOBOTO parica 10,0 7,5

[pumeuanue. Ilnotaocts: Op — 1,429 kr/m® ; CO, — 1,977 kr/M3. 1 1 0Obema
COOTBETCTBYET | IM° Ha cxuraHue 1 KT TOIUINBA pacxoayercs 1,388 kr Oo.

o OueHUTe CPOK MCYE3HOBEHUS JIECHBIX MACCHBOB Ha IUIaHeTe (IUIOMaab CyIIU
cocrapiser 15-107 xm?, neca 3aHMMarOT okomo 25 % IUIOmAmU CyInH), €CIH
eXKEeCEKYHIHO BhIpybaercs 1 ra. Bo30OHOBIEHHE JIECOB B CPEAHEM HE MpeBbImaeT 10
%.

Onummre OCHOBHBIE (YHKLIUM JIECOB M TOCHEACTBUS HX HHTEHCHBHOIO
YHHYTOKEHHUS.

Pemenne

HJ’IOIHa)IB BBIpy6J'ICHHBIX JECOB B TCEUYCHHME Troga C Y4YE€TOM BO300HOBJICHUSA
COCTaBJAACT S = (Ssmp(l,o) - S 303(011)'tCeK/qac' tLlac/cyT' tCyT/FO)I = ? KMZ/FOI[
WJIN Ta/To/I.

Scyl.um “Sneca _

S

t= ?, 51eT (TofIbl). SpecB ﬂonﬂx% =0,25.

ba3oBblli ypOBEHB
Onpenenenre MIOWEAAN 3€JE€HOM 30HbI BOKPYT KPYITHBIX METraroJIiCOoB.



HcxoaHble JaHHbIE

OO0beM JIeTKUX CpelIHEeCTaTUCTHUYECKOTO YeloBeKa cocTaBisieT 4 1. YenoBek B
COCTOSIHMU IIOKOSI B MUHYTY JenaeTr 25 — 30 BbIIOXOB, IIPU CPEIHEN HArpy3Ke — J10
50. Conepxanue kuciaopoja B Bo3ayxe npussath 20,8 %. KonudecTBo xuteneil B
perrnoHansHOM Topojne coctaBisier 70 — 75 % oT oO0Imero KoiaudecTBa HaCEICHUS
pervoHa. [Ipu BbIIOXE cOAEp:KaHHE KHUCIOpPOJAa B BO3Ayxe cooTBercTByeT 16,4 %.
Hekortopsie ucxoansie 3HaueHus B Tabn. CpenHss IUIOMIAIb 3€MJIM, 3aHMMaeMas
OJIHMM B3POCJIBIM JIEPEBOM, PaBHA IPUMEPHO 8,3 M? MCXOJS U3 CPEHEN IIOTHOCTH 1
ra B3pocioro jeca uz 1200 nepeBbeB.

[ToBBIIIEHHBIN YPOBEHD

o B HEeKoTopol NOmyisuuy MCXOAHAs YMCICHHOCTb HACEJIEHHSI COCTaBIIECT 2
yesioBeka (ceMbsi) (IEepBO€ TMOKOJEHHWE). Y poauTenei ( B KaXIOH ceMbe) B ITOU
MOMYJISILIMA BCErJla POXKIACTCS MO YETBEpO JeTed. B KakIoM IMOKOJEHHWU NBOE W3
YeThIpeX JAETEeH YMHUPAIOT O JOCTUKEHUS MOJOBOM 3pPEIOCTH, a B3POCIOE HACEJIEHUE
MIPEIbIIYIIEr0 NOKOJEHU yMupaeT. Kakoe KoJM4ecTBO Yel0BEK FeHEpUpPyeT UCXOIHAS
CEMbS B 6-M ITOKOJICHUN?

m [lapa u3 aByX ocoOell momajaeT B HE3aHATYI0 TEPPUTOPUI0 M TEM CaMbIM
o0Opa3yeT HEKOTOPYIO MOMYJISIIHI0 OCOOeM Ha JaHHOW TeppuUTOpUH. Y poauTeneit (
KaXO0W Tapbl) B ATOW MOMYJSIUM POXKAAETCS MO YETBEPO JIETCHBIIIEH, U BCE OHU
JOXKHUBAIOT J0 TOJIOBOM 3pENIOCTH M 003aBOJATCS MOTOMCTBOM, a B3pOCIbIE OCOOM
OPEBIIYIIEr0 NOKOJEHHs MPU MOSBJIEHUM HOBOTO MOKOJEHHA yMHUParOT. CKOJBKO
oco0ell B 6—M I11€CTOM MOKOJICHUN Oy/1eT HACUUTHIBATh TaHHAS OIS ?

o OueHure, yepes3, CKOJIBKO JIET MOTYT MOJIHOCTBIO UCYE3HYTh JIECHBIE MACCHUBBI
B PD, eciiu exxerogHo BeIpyOaeTcss o opuuuaibHbIM AaHHBIM 2,0 — 2,5 MIIH ra, a
(hakTHYECKH MOKHO YBEJIIMYUTH 3TH IJIoWaau B 2 — 3 pa3a. Bo3oOHOBIeHHE neca Ha
tepputropun PO cornacHo opunmanbHbix 1aHHbIX cocTaBiseT 20 - 25 % ot oobema
BBIPYOKH JIECOB 32 TO/I.

Chnucok JUTEPATYPHI, peKOMeHI[yeMbIﬁ K HCII0JIb30BAHUIO 110 JAHHOI TeMe

IlepeuyeHb OCHOBHOIi JTUTEPATYPHI:
1. Tanpbnay0, O. A. IlpombiniuienHas skonorus : yaedHoe nocodue /O.A. N'anp6nay0, W.I'. Ilaiixues,
C.B. ®punnann ; MunmncrepctBo obpa3oBanus U Hayku Poccun ; denepanbHoe rocy1apcTBEHHOE
O10/KETHOE 00pa30BaTEIHFHOE YUPEKICHUE BhICIIET0 oOpa3oBanus «Ka3zaHCkuil HaIMOHAIBHBIN
MCCJIE0BATEIbCKUN TEXHOIOTMYeCKU yHUBepcuTeT». - Kazans : U3znatenscteo KHUTY, 2017. - 120 c. :
wi. - http://biblioclub.ru/. - bubauorp.: c. 117. - ISBN 978-5-7882-2322-3
2. TI'puman, T.E. [IpombliieHHas 3Ko0THs DIEKTPOHHBIHN pecypce :yueOHoe nocodue / T.E. I'pumain /
b.P. Annen6u ; pen. 3.B. I'upycos ; nep. 3.B. I'upycos. - [IpoMblnnenHast skosiorus, - Mocksa :
IOHUTU JAHA, 2017. - 526 c. - ISBN 5-238-00620-9

IlepeyeHb 1ONMOTHUTEIBHOM JTUTEPATYPBI:

1 Crapoctuna, 1.B. IIpoMbItiuieHHas 3K0JIOTHS DJIESKTPOHHBINA pecypc : yueOHoe nocodue / C.B.
Caeprysosa / JI.M. Cmonenckas / U.B. Ctapoctuna. - benropon : benropoackuii rocynapcTBeHHbIH



texHonornueckuii yausepcutet uMm. B.I'. lllyxoBa, ObC ACB, 2015. - 288 ¢

2 MsicoenoBa, T. H. [IpoMbIimieHHas 3KOJIOTHsL DIEKTPOHHBIN pecype : YuebHnoe mocobue / T. H.

MscoenoBa. - PocroB-na-Jlony, Taranpor : 3narensctBo FOxxHOTO (henepanbHOTO yHUBEPCUTETA,
2017. - 89 c. - ISBN 978-5-9275-2720-5

TEMA 2. [IPOMBIIIJIEHHBIE DKOCUCTEMBI.

INNPAKTUYECKOE 3AHSATHUE 7. BBIBOP U PACYET CPEACTB 11O
IIBIVIETA3OOYUCTKE BO3YXA

Leny 3aHATHA: HAYYUThCS BBIOMPATh H  PAcCUMTHIBATH  OCHOBHOE
obopyioBaHUE.
3HaHUsSI M YMEHHsl, MpHOOpeTaeMble CTYA€HTOM B pe3yJbTaTe OCBOCHHS

TEMBI

3HaTBh: METO/AbI KOHTPOJIS KauecTBa U3AeIui U 00bEKTOB B chepe npodeccuoHanbHON

JesITeIbHOCTH, OCHOBBI aHAJIM3a IPUYMH HapyILIEHUH TEXHOJIOTMYECKUX MPOLECCOB U pa3padoTKu

MEPOIPUATHH 110 UX IPETYNPEXKICHUIO

3HaTh: OCHOBBI IPOBEICHHS MEPONIPUATHI IO COOIIOIEHNE IKOJIOTHYECKOM 6€301MacHOCTH

MIPOBOJIUMBIX paboT

YMeThb: NPUMEHATh METO/IbI KOHTPOJIS KaueCcTBa U3/eIMi U 00bEKTOB B chepe npodeccnoHaIbHON

NESITeIbHOCTH, IPOBOAUTH aHAIN3 IPUYMH HAPYLIICHUH TEXHOJIOTMYECKUX IPOLECCOB U

pa3pabaTbIBaTh MEPONPUATHS 10 UX MPETYNPEKACHUIO

YMeTb: KOHTPOJIUPOBATH COONIIOEHNUE IKOJIIOTUYECKON 0€30I1aCHOCTH MPOBOIUMBIX PabOT
HaumenoBanue ¢opmupyeMbIx KOMIIETEHIUI

HNunexc DopmMyIIHpPOBKA:

I1K-9 YMEHHMEM MIPUMEHITh METOAbl KOHTPOJISI KauecTBa U3/EJINN U OOBEKTOB B
cdepe npodeccuoHanbHOM NesSTeTbHOCTH, IPOBOJUTH aHAIN3 IPUIHH
HapyIIEHUH TEXHOJIOTHYECKUX MPOIIECCOB U pa3padaTbiBaTh MEPOIPUSTHS
110 UX NPEAYIPEKICHUIO

[IK -14 YMEHHMEM MPOBOJAUTH MEPONPUATHUS 11O MPODUIAKTUKE TPOU3BOJICTBEHHOTO
TpaBMaTU3Ma U po(peCCUOHATBLHBIX 3a00JI€BaHUN, KOHTPOJIUPOBATh
coOJII0ICHHE IKOJIOTMUECKON 0€3011aCHOCTH IPOBOIUMBIX paboT

CoBpeMeHHas JKoOJIOTHYECKasi OOCTaHOBKAa TaKOBa, 4YTO IMeEped BCEMH KTO
OCYILIECTBIISIET HAyYHO — TEXHUUYECKUH TPOTPEcC M UCMOJB3YEeT €ro JOCTHKECHHUS,
BCTAJI0 HEOTJOXXHOE€ OOBEKTHBHOE TpeOOBaHUE: CTPOr0 YUUTHIBATH PAHUMOCTH
IPUPOJIbI, HE JIONMYCKATh MPEBBIMICHUS MPEACIIOB BO3MOKHOCTH BOCCTAHOBJICHUS
MPUPOJHBIX TIPOIECCOB, BCECTOPOHHE W THyO)Ke M3y4aTh W 3HATH CIIOXKHBIE,
JTUATICKTUYECKH B3aMMOCBSI3aHHBIC TIPUPOIHBIC SIBICHUS, HE 00OCTPSITh HETaTUBHBIC
MPOTUBOPEYHMST C ECTECTBEHHBIMH 3aKOHOMEPHOCTSIMH, 4YTOOBI HE BBI3BATH
HEOOpaTUMBIX TIPOIIECCOB B OKPYXAIOMIEH Cpele, HWMEHHO II03TOMY BeChMa
aKTyaJIbHA.

Teopernueckast 4acTb



OCHOBHBIE THUIIBI, KOHCTPYKLMM W KPUTEPUU IPUMEHEHHsS CPEACTB IO
IBUIETA300YNCTKE BO3yXad, U3TOTOBISEMBIX CEPUMHO HA OTEYECTBEHHBIX 3aBOJAX,
U3JI0KEHBbI B ydeOHMKe. [Ipu pemeHuii KOHKpETHOM MPOM3BOACTBEHHOM 3a7auu
HEO0OXOAMMO W3 MpejIaraéMon 3aBOJaMH-H3TOTOBUTEISIMUA HOMEHKIIATYPbI U3EIU
noo0paTh Hauboee MOAXOAAIIEE IO CBOUM ITapaMeTpaM JJIs JAaHHOTO Ciiydas» JTO
JNOCTHUTalOT PACYETHBIM IIyTEM IO IPUBEICHHBIM HUKE METOIUKAM.

MeTosza pacde€ToB NUKJIOHA

[{uKI0HBI MpeIHAa3HAYEHBl JJISI CyXOHM OYHMCTKHA Tra30B OT IbUIM CO CPEIHUM
pasmepom vactui] 6oxee 10...20 Mmkm. Bee mpakTtuueckue 3aauu 1Mo OYMCTKE ra3oB
OT MBUIM € ycrexoM pemarorces nuukinonamu HUMOI'A3a: nuimvHIpuYecCKUMU CEPUU
[HH u xonmueckumu cepun CK. M30bITOUHOE AaBl€HHUE Tra3oB, MOCTYIAIOIIUX B
IUKJIOHBI, HEe NoJbkHO mpeBbimath 2500 ITa. TemmepaTypa ra3zoB Bo u30exaHue
KOHJIEHCAIlMU NapoB kUIKocTH BeiOMpaeTcs Ha 30...50°C Bblle TeMneparypbl TOUKU
pOCBI, a 10 YCIOBHSIM HPOYHOCTH KOHCTpykuuss - He Boime 400°C.
[Ipon3BOUTENBHOCTD IIUKJIOHA 3aBUCUT OT €T0 JIMAaMETPA, YBEIUUYMUBASICh C POCTOM
nocinennero. [lunuanpuueckne uwmkiaoHel cepun  [IH npennasHaueHsl i
yJIaBIMBAHUS CyXOW TMbUIM AacClUpPAUUOHHBIX cuUcTeM. WX pexkoMeHmyercs
WCIIOJIb30BaTh I MPEABAPUTEIBbHON OUYUCTKU T'a30B IIPU HAYAJIBHOW 3albUICHHOCTH
10 400 r/m* 1 ycTanaBaMBaTh nepes GUILTPAMHU M 3JIEKTPOPUILTPAMU.

Konnueckue nmukiionsl cepun CK, npeaHasHayeHHbIE ISl OYUCTKU ra30B OT CaXkH,
00Ja1at0T MOBBINIEHHOHN 3(()EKTUBHOCTHIO M0 CPaBHEHUIO C IuKIoHamu Tuna [[H 3a
cdeT OOJIBIIIETO TUIPABINYECKOTO COMPOTUBIICHUS. BXOMHASI KOHIIEHTpAIIMSI CaXKH HE
JOJbKHA npeBbimaTh 50 /M3,

s pacyeToB LMKIOHOB HEOOXOJIUMBI MCXOJIHbIE JaHHBIC: OOBEM OUYHUIIAEMOTO
raza Q, M%/c; MIOTHOCTB Ta3a NpH paboOYMX YCIOBUAX O, KI/M°, BA3KOCTb Ta3a NpH
paboueit Temmneparype 4, [la*c;

JUaMETP U TUCTIEPCHBIN cocTaB IbLIu dn u g ;; BXOqHAS KOHIICHTPAIHS ITBUTH Cpy,
/M3, IIIOTHOCTh 9aCTHILL IBLIH, O, , KI/M3; TpeOyemast 5p()EeKTUBHOCTH OYHUCTKY Ta3a
.

Pacuer 1MKIOHOB BEAETCS METOJIOM TIOCIEIOBATEIbHBIX MPUOIMKEHUN B
CIIEAYIOLIEM TTOPSAKE:

1. 3agaBUIKCh TUIIOM LUKJIOHA, ONPEETSAIOT ONTUMAIBHYIO0 CKOpOCTh Taza WonT B
CEUYEHUH LIUKJIOHA AuamMeTpoMm /I 1Mo cleayronuM TaHHbIM:

Tumn nukinona I1[H-24 ITH-15 ITH-11 CKI-11H-33 CK-1IH-
34  CK-IIH-34M

Wonm, m/c 45 35 35 20 1,7 2,0

2. Onpenensitor AuameTp nukiona /I, m, mo ¢popmyse

E= \N4Q /T Wonr

[TomyyenHnoe 3HadeHue JI OKpYMISIOT 70 ONMXKAMIIEro THUIOBOTO 3HAYEHUS
BHYTPEHHET0 AvaMeTpa UUKIOHA. Eciy pacueTHbIl AuaMeTp LHUKIOHA MPEBBIIACT
€ro MakCHUMajbHOE JOMYCTUMOE 3HA4Y€HHE, TO HEOOXOIUMO TPUMEHSTH JBa WM
OoJiee MapauiebHO YCTAaHOBJIEHHBIX LMKIOHOB. B P® s UMKIOHOB NpPUHAT
CIeayIomui psa BHyTpeHHux nuamerpos [, mm: 200, 300, 400, 500. 600, 700, 800,



900, 1000, 1200, 1400, 1600, 1800, 2000, 2400 1 3000.

3. Ilo BeIOpaHHOMY JUaMETPy LMKIOHA HAaXOJAT ACHCTBUTENBHYIO CKOPOCTh Ta3a
B IIUKJIOHE, M/C, IO (hopmye:

W = 4Q/(r*n*]12)

rae N - 4Kucio UMKIOHOB. JleHCTBUTENbHAST CKOPOCTh B IIMKIOHE HE JIOJDKHA
OTJINYATHCS OT ONTUMAJIbHON Oosiee yeM Ha 15%.

4. Bpluucnstior Ko3(QQUUUEHT THIPABIMYECKOTO CONPOTUBIEHUS OJUHOYHOIO
IIUKJIOHA TI0 popmyIie

& =K1*K2*Es00

rjae K; - monpaBounbiii K03 GUIIMEHT HA AMaAMETp ITUKIIOHA (Tabn);

K, - mompaBouHblli KO3(hGUIMEHT Ha 3albLICHHOCTh Ta3a (Tabim. ); E&spo -

KOO PHUIMEHT THAPABINYECKOTO COMPOTUBICHUS OAMHOYHOIO HAKIOHA JTHAMETPOM
500 MM (Taba.).

Tab6nuna. [TonpaBouHblil K03 GUIMEHT HA AUAMETP UKIOHA

Tum nmukIioHa Ruagenuve K. nog JT wwm
150 200| 300| 45| >=
11H-11 0,9 0,9 0,9 0, 1,
11H-15, I1H-24 0,8 0,9 0,9 1, 1,
[ 2 13 ] a [5 Ts
1,00 1,00 1,00 1,00 1,00

CIK-UH-33, CK-IH-34,
CII%I:{-IH‘I-W

Tadimng 2.2, Hoopasounuil kos(fmiMeHT Ha 3AUHJISHEOCTS Iasa

T 3uaverme K, mpm Csx, r/m®
IkJIoHa 010 | 20 40 | 80 120 150
IH-11 T 0,% 0,% 0,92 0,90 0,87 -
H-I15 1 0,93 0,92 0,91 0,90 0,87 0,86
1H-24 1 0,9 0,93 0,92 0,90 0,87 0,86
CIK~1H-33 1 0,81 0,785 0,78 0,77 8,76 0,745
CE~{H~34 1 0,98 0,%47 0,93 0,915 0,91 0,90
CK-H-3M 1 0,99 0,9 0,95 - - -

Tagmaa 2.3. Koa@dmimeHT TRIDPABIMYECKOTO
COMPOTHBJBHEA UXRJIOHA ImaMerpoM 500 mm

Y

Tan DURIOHA
Sratome ¥ s IH-1T [[H-15] [(H~24 |CHK~LH~33 | CK~1H~34 |CK~LH~34M
{lpn suxuone B 245 I35 75 520 1050 -
amiochepy
llpn Bwiome B 250 163 80 600 1150 2000

CeTh

5. OnpenensiroT ruApaBINIecKoe CONpoTUBIIeHUE UKIoHa. [1a, mo hopmye
Ap=E*p*W?/2 (2.4) rae =pu W - COOTBETCTBEHHO IJIOTHOCTh U CKOPOCTh
rasa B paC4eTHOM CEUCHUU IHKJIOHA;
& - koA PUITMEHT TUIPABINYECKOTO COTPOTHBIICHHS.
6. ITo Tabmn. 2.4 HaxoaaT 3Ha4eHus napamerpos e d'sy u 1go;, 1 BeIGpaHHOTO
TUIA [IUKJIOHA.



r
Tadmma 2.4, 3HAYGHHA HApaMeTpOB ITHIM czgpn %;{52

Tun mpryora |JH~24 |IH-15]1H-11 |CEK~{H-33 |CK~I[H~34 | CK~lIH~341

s ,vEM 8,5 4,5 3,65 2,31 1,95 1,3
Z;@ 0,308 0,352 0,352 0,364 0,308 0,340

7. Buay Ttoro, uro 3Hauenus d'sp,, mpuBeneHnsie B Tabn. 2.4, onpeneeHsl 1o
ycnoBusaM paboTel Thnosoro muknona (JIr= 0,6 m; p=1930 xr/m® ; u=22,2x10"°
[Ta*c; W7= 3,5 m/c), He0OXOIMMO YUYECTh BIUSHUE OTKIOHEHHH YCIOBHI pabOThI OT
THUIOBBIX Ha BeTMUUHY Os0, MKM, 110 popmyIie:

Oy Clag W)+ ! o) (e | ) (/2.

8. PaccuyuTHBART DapameTp X Ho fopMyns

X = t%?(6267/622v)/vv;é?%%? + €§?26;, '

a mo Tabu. HaxonAat napametp D(x).

Tabnuna 3naueHus napamerpa O(x)

x| - | -] - -] -T7T-T-7T -08
o | 00 o 00 o] 00 01 o] 021
x| - | -1 -1 o] o2 04 o] o8
| 02| o 04] o] o5 06/ 0] 078
x | 10] 1| 14] 1, | 18 20[ 2

o o8l o1 o9l o1 o9l 09 o

9. OnpenensitoT 3PEeKTUBHOCTH OUUCTKU ra3a B IUKIJIOHE 1O (popMmyie

n=0.5(1 + O(x)). rie O(x) - TtabauuHas
GYyHKIIUS OT mapaMeTpa X, pacCCUMTaHHOTO 10 dhopmyrie (2.6).

10. Ecu pacueTHOe 3HAUEHHE 1| OKAXETCS MEHBIIE HEOOXOJUMOro MO yCIOBUSIM
JOMYCTUMOTI0 BBIOpOCa MbLIK B aTMOC(hepy, TO HY>KHO BbIOpaTh APYron TUI LUKIOHA
c OoaplIMM 3Ha4YeHHEM KOA(P(ULHMEHTa TUIPABIMYECKOTrO CONpOoTUBIeHUs. s
OPUEHTUPOBOYHBIX PACUETOB MOXKHO MOJIb30BaATHCS POPMYIION

fo _ ~ 2 wy . 7
Lo-ff o4

/1€ UHACKCHI 1 ¥ 2 COOTBETCTBYIOT ABYM Pa3HBIM IIUKJIOHAM.
Metoauka pacuera ckpyo0epa Bentypu

Ckpy06epb1 BenTypu Haiia HauOoJibliiee MPUMEHEHHUE CPEIU anmapaToB MOKPOU
OYMCTKHU Tra30B C OCAXKACHUEM YACTHI] IIbUIA Ha TOBEPXHOCTh KaMeb XUAKOCTU. OHH
obecrieunBaroT 3G HekTUBHOCTH 0uncTKH (,96...0,98 Ha TBLTH CO CPETHUM pPa3MEPOM
gactul] |...2 MKM Tpu HadaJibHOW KOHIEHTpamuu mnbuid g0 100 /M3, Y enbHbIH
pacxo BOIbI Ha opoureHue npu 3toM cocrassier 0,4...0,6 1/,

Jns pacuetoB 3()PEKTUBHOCTH OYMCTKU OT MBUIM MPOU3BOJICTBEHHBIX BHIOPOCOB
ckpy0Oepom BeHTypu HEOOXOIMMBI CIEAYIOIIME UCXOAHBIE IaHHbIE: MJIOTHOCTh rasa
B FOPJIOBUHE O, KI/M°; CKOPOCTh ra3a B ropaosune Wr , M/c; MaccoBbIii pacxo rasa
My, Kr/c; MaccoBBId pacxoji OpPOIIArOIIEeH KUIKOCTU My, KI/C; yAENbHBIH pacxon
JKUJIKOCTU M, J1/M>; TaBJIEHHE KUIKOCTH Py , K[1a; INIOTHOCTB XKUIKOCTH Oy , KI/M3,

Pacuer BegeTcs B cienyromeM nopsijike:



1. OnpenensroT TUAPABIMYECKOE CONPOTUBJIECHUE CyXOM TpyObl Bentypn, H/Mm?,
o popMmyiie

Apc=<Ec™ FZ*,OF/ 2

rae &c - KOdDPUIMEHT THUAPABIMYECKOrO0 COMPOTHBIEHUS cyXol TpyObr; Wr -
CKOPOCTB ra3a B TOPJIOBMHE, M/C; Or - ILIOTHOCTB Ia3a B TOPJIOBHHE, KI/M,

2. PaccunThIBalOT TUAPABINYECKOE COMPOTHBICHHE, OOYCIOBICHHOE BBEICHHEM
opomaronieil xuakocta, H/M?, no gopmyie

APx=Ex*W P> pod 2 rae Ex -
KOd(PUITMEHT TUAPABIMYECKOTO CONMPOTUBICHUS TPYOBI, OOYCIOBIICHHBIN BBOIOM
JKUJIKOCTH; O - TUIOTHOCTb >KMIAKOCTH, KI/M°, M - yIeIbHBIA PAacXoJ KUIKOCTH Ha
opouienue, 1/m>,

[Tpu aTtom BenuuuHa &y onpeensieTcs: U3 COOTHOIICHUS

Ex &= 0,63 (Max / Mr s pr/py)°3

rae Mok u Mr - MaccoBbIe pacxo/Ibl )KUJIKOCTH U Ta3a, KI/c.

3. HaxogaT rupaBiIndecKoe conpoTusienue Tpyost Bentypu, H/M? no popmyie

Ap = Apct+Apx

4. HaxoasaT cymmapHyto sHepruto conpotusienus K, Ila, mo popmyne

Kt=Ap+px(Vx / Vr)

r7ie Px - JaBJICHUE PACIIbUIIEMOM KUJIKOCTH Ha BXOJIe B MbUICYJIOBUTEND, [1a; Vi,
VI COOTBETCTBEHHO, 00BEMHBIE PACXOBI JKMAKOCTH U rasa, M>/c.

5. OnpenenstoT 3¢ dHeKTUBHOCTH CKpyOOepa Bentypu o dopmysie

_pxi il
C=1-"7,

rae Kt - cymmapnas sHeprus conpotuiieHus, [1a; B v n - KOHCTaHTBI, 3aBUCAILINAEC
OT (PU3UKO-XMMUYECKUX CBOMCTB U IUCIIEPCHOTO COCTaBa MbUIH (CM. Tad. 2.6).

Tagmmna 2.6, 3na9sHEs B n 2

] 3arpMIHUTEh B /-
1 KoHBGDTODHAR MHIG 9,88-10°" 0,4663
2 BarpazowHad mHJB 1,355:10%  0,6210
3 MapreHoBcked b 1,95-10%  0,5688
4 Cama 10°° 1,36
5 Tyman GocgopHof FRCJOTH 1,34-10" 0,6312

MeTtoauka pacuera ajacopoepa

MeTton amcopOrum ocHOBaH Ha (PU3UYCCKUX CBOMCTBAX HEKOTOPHIX TBEPABIX TEI C
YIIBTPAMUKPOCKOITMYECKON CTPYKTYpPOH CEJICKTUBHO HM3BJICKATh M KOHIIECHTPUPOBATH
Ha CBOCHW MOBEPXHOCTH OTIECIIbHBIE KOMIIOHEHTBI M3 Ta30BOM cpeapl. VcxonHbie
JTaHHBIC IS pacyeTa - POJ MOTJOTHTENS W TOTJIOMAEMOTO BEIIECTBA; KOJUYECTBO
ounimaemoro rasza G, Kr/c; KOHIIGHTpalus TOTJIOIIAeMOTO BEIIecTBA Ha BXOJC B
ancopbep Co, kr/m®. Kpome TOro, Hy)HO 3HaTh (PM3MKO-XMMHUYECKHE KOHCTAHTBI
MOTJIOTUTENII ¥ TOTJIONIAEMOT0 BEIIECTBA M HWMETh HW30TEPMY  aJCOpOIHH
MOTJIONIAEMOr0 BeIlecTBa B moriotutese, Pacder agcopOepa BeayT B ClemyromeM
MOPSIZIKE:

1. Boibuparor tun copOenta u pabouyro Temmneparypy. ias yBennyeHUs €ro



PMKOCTH  pabouas ~ Temrmeparypa  BbIOMpaercs

(o, 2/k2 o
AHAMaJbHO BO3MOXHOU. M30Tepma ancopOiuu mapos
EOH- 3
A 'MJIOBOTO CIIMPTA HA aKTUBUPOBAHHOM yrJie nipu 20 °C
#o ] yefcTaBiieHa Ha puc. 2.1. [lo uzorepme agcopOunu u
w JAHHOM BeJIMYMHE Co I/M°, HAXOIAT CTAaTHYECKYIO
v, TKOCTh COpOCHTA a,, I/KT.
bt L 112, OnpenenstoT BECOBOE KOJIMYECTBO OYMILAEMOIO
VT 11 3a, G-, Kr/C, U3 BBIpAXCHUS
? d Y G =Ly prl3600
—Lym" por )

Pac. 2.1, Hzorepma 1apos e |y - NpoOM3BOAUTENLHOCTh MECTHOI'O OTCOCA OT
mnz;’;ﬁzgzmcym;ﬁangi 20% IapOBO3IYIIHON CMECH, M>/4;
Or - TUWIOTHOCTB TTAPOBO3LYIIHON CMECH, KI/M>,

3. IlepeBoumsAT BECOBYIO CTaTHYECKYIO €MKOCTb
copOeHTa a,, B 00BeMHYIO a’,, KI/M°, IO
bopmyie:

a’, = ap *op/1000.
TJI€ Py - HACBIIHAS IIOTHOCTh BHIOMPAEMOro copOeHTa, Kr/m>,
4. OnpenensoT Maccy copOeHTa, KT, 110 hopMmyIie
m=K*G*1/a’g

rae K=1,1... 1,2 - koo dunmenT 3anaca;

7 - IPOAOJDKUTEIHHOCTH TIpOIecca COpOIuH, C;

G - BecoBO€ KOJIMYECTBO OYMILIAEMOT0 Ta3a, Kr/c;

Co - KOHILIEHTpALKS TIOTJIONIAEMOr0 BEIECTBA Ha BXOJE B a1copoOep, Kr/m>;

a’, - CTaTUYECKask EMKOCTB azicopbepa, Kr/me,

5. BoeiOupator ckopocTh moToka raza B aacopoepe W, m/c. OObuHO (DUKTUBHAs
CKOPOCTh MApOBO3AYIIHONW CMECH WM CKOPOCTh, pACCUMTAaHHAs Ha MOJHOE CEUYCHUE
cnosi, BeiOupaetcs B mpeaenax 0,1...0,25 m/c.

6. OmpenensitoT  reoMeTpudyeckue  pasmepbl  aacopOepa. Tak,  mns
HMJIMHAPUYECKOro annapara nuametp Jla, M, u JuiMHy (BBICOTY) ciost aacopoeHTa La

, M, TIOJICYMTBIBAIOT 11O (popMyIam:
7

Ta = \[7% ‘
Lo=meW /6 .

7. Haxonat mopuctocTs copOeHTa mo gopmyiie

H“JOA’ Sw
=

T7I€ Pk U Py - KAKYIIAsiCAd U HACBIMHAS TIJIOTHOCTD copbenTa, Kr/m>
8. PaccunThIBalOT HKBUBAJICHTHBIN JUAMETp 3epHa  copOeHTa, M, o Gopmyiie
s _ ZARA '
(1-1) (/) 2+8)
rae d u | - TuameTp U AMHA 3epHA COpPOCHTA, M.
9. KoaddurmeHt TpeHuss A HaAXOIAT B 3aBUCUMOCTH OT XapakTepa JBHXEHUS IO
BBIPKECHUIO

npu Re<50 1 =220/Re;




npu Re>=50 A\ =11,6 /Re®%,

rae Re = W*d,/(V*I1) - xpurepuii PeliHonmbaca; v - KMHEMaTH4YecKash BS3KOCTh
rasa, M/c.

10. OmnpenensitoT THIPABIMYECKOE COMPOTHUBIECHUE, OKa3blBAEMOE CJIOEM
3€pHUCTOTO MOTJIOTUTENS TPU MPOXOKICHUH Yepe3 Haro MOTOKa OYMINAEMOTo ras3a
Ap, 11a, mo popmyne

3 La  Pr- (1 1) W?2
Ap = v A f{l’fﬁs L '

rae ®= 0,9 - koadpurmeHT hopMmeI.

11. Ompenensaror k03hOUIHEHT MOJEKYIIpHOU nuddy3un mapoB ITHIOBOTO
CIMPTa B BO3/yX€ NpH 3a1aHubIX ycnoBusx T u P o popmyie

=)
rae Jlo = 0,101 10 npu To = 273°K u atmocdeprom nasnenuu Po = 9,8*10% IMa.
12. Haxonsar auddy3nonnsiil kputepuii [Ipantis no popmyie
Pr = v/I. (2.26)
13. Jlng 3agaHHOTO pEeKUMa TedeHHs ra3a (ompenensercss 3HauceHHeM Re)
BBIYHCTISIOT BEUYUHY KOYPQPUIIMEHTa Maccolepenayd Uisi eAUHUYHON yIeabHOU
MTOBEPXHOCTHU. M/C:

mpr  Ae < 30 ﬁ: 0,833'(/%)%?( % )Q3€ﬂ /%
mu Re>30 g=0,5- (RN BM L /el

14. ITo uzorepme ancop6biuu (cM. puc. 2.1 HaXOJAT BEIIMYUHY -
KOJIMYECTBO BEILLECTBA, goo/2 MAKCHUMAIBHO COPTHUPYEMOE MOTJIOTUTENIEM
MpU TaHHOM TeMIepaType, U BEIMYMHY KOHUEHTpPALMH MOTJIONIAEMOT0 BEIIECTBA Ha

BxoJ€e B afcopoep CX, COOTBETCTBYIOLLYIO BETMUNHE

)aoo

15. PacCUuTBIBAIOT yEIBHYIO ITOBEPXHOCTB ancopOenta f m? /m® o opmyre:

/- AF (£ ),

16. OnpenensitoT KOHUEHTPALIMIO TAPOB ATUJIOBOTO  CHOUPTAa HAa  BBIXOAE U3
armapara, /M3, 1o popmyiie

CK:CO(l-T])

rjae 77 - 3pPEeKTUBHOCTH MPOIECCa OUUCTKH.

17. HaxomsaT mnpoaoHKUTEILHOCTh 3alllMTHOTO JACHCTBHS ajacopOepa, C, MO
dbopmye:

2= it o [l - - f

18. Ecin mosiywyaemoe Bpemsi 3aIMTHOTO JAEHCTBUS ajacopOepa OTIHyYaeTcs OT
3aIaHHOTO Ha BEJIMYMHY A7, TO U3MEHSeM JMJIMHY (BBICOTY) ClOs cOopOeHTa Ha
Benuuuny ALa, M, onpeaensemyto no hopmyie

AlLags= G g AT ,
Pn-Fag



rae F - miomans nonepeyHoro ceyeHus ciios aacopoeHTa, M2,

KoHCTpyKTHBHO ammapaThl aacopOIMy BBHITIOJHAIOTCS B BUIA BEPTUKAIBHBIX,
TOPU30HTAJBHBIX WM KOJIBIIEBBIX €MKOCTEH, 3allOTHEHHBIX MOPUCTHIM COPOCHTOM,
gepe3 KOTOPBIN (PUIBTPYETCS TOTOK OYUIIIAEMOTO BO3AyXa.

Bomnpoce! u 3a5aHus:
ba3oBblli ypOBEHB

3anganue Ne 1. [Togobpath HUKIIOH, 00ECTIEUNBAIOIINM cTeneHb Y(PGEKTUBHOCTH
OYHCTKH rasza oT nputi He MeHee N=0,87, mo qanubeiM Ta0:1. 2.7. [Ipu 3TOM NPUHATHI
claeayoImue 0003HAYEHHs U HEKOTOPhIE 3HaueHus: Q, M%/c - KOJIMYECTBO
ounmaemoro rasa;p = 0,89 kr/m* - IIOTHOCTH Ta3a U PabOUUX YCIOBHSIX;

i =22,2-10% H*c/M? - BA3KOCTB rasa; pri, KI/M° - IIIOTHOCTh YaCTHI] IBUIH,
nuamertp dr, MkMm n gucniepcHocTs lgon, Cay, I/M3 - BXOHAS KOHIIEHTPALUS MBLIH.
JlaTh yepTex 1Mo 100paHHOTO IIUKJIOHA.

BapHaHT R | dr | % G C4r

1 1,2 1930 20 0,5 10
2 1,5 1800 25 0,6 20
3 1,8 1870 15 0,5 40
4 1,0 1000 10 0,5 40
5 1,4 1950 80 0,4 25
6 1,3 1900 30 0,7 80
7 1,1 1300 40 0,5 30
8 1,6 1450 50 0,4 120
9 1,7 1560 35 0,3 180

10 1,5 1920 45 0,5 120

11 1,2 1200 15 0,6 20

12 1,1 1500 50 0,4 30

13 1,6 1870 20 0,6 40

14 1,8 1970 8 0,6 120

15 1,5 1860 44 0,7 160

i6 1,4 1750 25 0,6 80

17 1,3 1680 45 0,7 150

18 1,2 1950 K’ 0,5 120

19 1,1 1380 50 0,6 40

20 1,5 1830 40 0,5 20

21 1,3 1750 20 0,4 80

22 1,2 1930 15 0,5 120

23 1,5 1950 30 0,5 40

24 1,4 1880 40 0,4 20

25 1,3 1100 20 0,5 40

3amanue Ne 2. Paccuntats 3¢(HEeKTUBHOCTH MpUMEHEHHS CKpyOOepa Bentypu st
OYMCTKH OT TBUIN TTPOU3BOICTBEHHBIX BEIOPOCOB 10 aHHBIM Tab. 2.8. Ilpu sTom
MIPUHSTHI CIEAYIONINE 0003HAYCHUSI M HEKOTOPBIE 3HAYCHUS: TUIOTHOCTH T'a3a B
ropaosuHe pr = 0,9 kr/m3; ckopocTs rasa a ropnosune Wr |, M/C; MacCOBBII pacxon
raza Mr, Kr/c; MacCOBBIM pacxo;] OpoIIaroIeH >KuaKocTH My, Kr/c; yaeIbHBIMI
pacxon xuakoctu M, /M3, napnenne Px=300 kIla, mI0THOCTB XKUAKOCTH Py = 1000
Kr/M>; K03 (GULUEHT TUIPABIMYECKOTO CONPOTHBIIEHUS CyX0ii Tpy6sI £=0,15;
TpeOyemas 3(hPeKTUBHOCTh OUUCTKH OT blia He MeHee 0,9. J[aTh uepTexx NpUuHATOro
ckpy060Oepa Bentypnu.




Bp-emmmnla W e |
7 2 3 4 5 6
1 1 0,4 60 0,8 0,800
2 2 0,5 65 0,9 0,851
3 3 0,6 70 1,0 0,883
4 4 0,7 75 1,1 0,895
5 5 0,8 80 1,2 0,992
6 1 0,9 85 1,3 1,000
7 2 1,0 o0 1,4 1,102
8 3 1,1 95 1,5 1,125
9 4 1,2 100 1,4 1,111
10 5 1,3 105 1,3 1,102
11 1 1,4 110 1,2 1,000
12 2 1,5 115 1,1 0,998
13 3 1,6 120 1,0 0,895
14 4 1,7 125 0,9 0,889
15 5 1,6 130 0,8 0,850
16 1 1,5 135 0,9 0,865
17 2 1,4 140 1,0 0,889
18 3 1,3 145 1,1 0,89
19 4 1,2 150 1,2 1,000
20 5 1,1 55 1,3 1,102
21 1 1,0 160 1,4 1,115
22 2 0,9 165 1,5 1,125
23 3 0,8 110 1,4 1,102
24 4 0,7 105 1,3 1,000
25 5 0,6 100 1,0 0,885

IToBBIIIEHHBIN YPOBEHD

3aganue Ne 1. Onpenenuts pa3Mepsbl, SHEPro3aTpaThl U BpEMs 3allIUTHOTO JEHCTBUS
azcopOepa JIsl ylIaBJIMBaHUS APOB ATHUIIOBOTO CIIUPTA, yAAJISEMbIX MECTHBIM
OTCOCOM OT YCTAaHOBKU 00€3KUPUBAHUS IPHU YCIOBUH HEMPEPHIBHOU pabOTHI B
TedeHue 8 4. Pacuer BBIMOIHUTH 1O AaHHBIM Ta0. 2.9. [Ipu 3TOM MpUHSATSI
cienyromue 0003HaueHNUS U UCXOIHbIE 3HAYEHUST; TPOU3BOAUTEIILHOCTh MECTHOTO
orcoca Lm , M%/4; Hauansnas xonnentpanus coupra Co, r/m%; Temmneparypa B
ancopbepe t, = 20°C u masienue P = 9,8*10* H/ M?;m1oTHOCTS MapOBO3LYIIHOM
cmecu pr= 1,2 kr/m® u ee Baskocts v = 0,15-10" M%/c; nuameTp TpaHyII MOTTIOTUTENS
(akTUBUPOBAHHBIN yroJib) 0=3 MM; JUIMHA TpaHyJibl =5 MM; HACBITIHAS TNIOTHOCTh
pn = 500 xr/m3; kaxymascs mioTHOCTh Pk = 800 kr/m®; a3 dexTUBHOCTE IpoLecca
ounctku 1 = 0,99. [IpencTaBuTh yepTekK pacCUMTaHHOTO aacopoepa.




Homep mapmanra| 1 2 3 4 5 6 7 8 9

Lo, ¥3/4 100 | 110 |120 {130 |140 {150 {160 | 170 |180
Co o T/M3 5|6 |7 |8 |9 |10 14| 12|13

Homep Bapmamgra| 10| 17 | 12| 13| 14| 15| 16 | 17 | 18

Lp, /o | 190|200 |210 | 220 {230 {240 |250 | 260 | 270
Co » T/M° 5{6 [7 18 |9 l10]11]12]13

Homep Bapmanra | 19 | 20 | 20 | 22 | 23 | 24 | 25

L a, M3/2 | 280 [290 [300 |3I0 {320 |330 |340
Co, /@ | 5 |6 |7 |8 |9 |10|11

Cnucok JATEPaATyphbl, peKOMeHﬂyeMblﬁ K HCII0JIB30BaHUIO 110 l[aHHOﬁ TEME

IlepeyeHb OCHOBHOM JINTEPATYPHI:
1. Tanpbnay6, O. A. [Ipomsinmennas xoorus : yaeonoe mocoodue /O.A. 'anp6may0, N.I'. llaiixues,
C.B. ®punnann ; MunucrepctBo obpazoBanus U Hayku Poccun ; @enepanbHOe TOCYyJapCTBEHHOE
OroKeTHOE 00pa3oBaTEIbHOE YUPEKICHHE BEICIIIEro oOpa3zoBanus «Ka3zaHCkuii HAalMOHATBHBIN
MCCJIEeI0BATENbCKUI TEXHOJIOTMYECKU YyHUBepcuTeT». - Kazanp : U3narensctBo KHUTY, 2017. - 120 c. :
ui. - http://biblioclub.ru/. - bubmuorp.: c. 117. - ISBN 978-5-7882-2322-3
2. I'pumpn, T.E. IIpombliuieHHas 3K010Tus DIEKTPOHHBIH pecypc :yueOHoe nocodue / T.E. I'puman /
b.P. Annen6u ; pen. 3.B. I'upycos ; nep. 3.B. 'upycos. - [IpoMblnnennast skoiorus, - Mocksa :
FOHUTU JAHA, 2017. - 526 c. - ISBN 5-238-00620-9

IlepeueHnb 10MOJHUTEIbHOI JTUTEPATYPHI:

1 Crapoctuna, U.B. [IpombinuieHHast 3K0s10rust DNEeKTPOHHBIN pecypc : yuebHoe nocobue / C.B.
Cgeprysona / JI.M. Cmonenckas / 1.B. Ctapoctuna. - benropon : benropoackuii rocyaapcTBEeHHBIH
TexHosornueckuit yausepcuretr um. B.I'. Illyxosa, 9bC ACB, 2015. - 288 c

2 MsicoenoBa, T. H. [IpoMbItimieHHast 3KOJIOTHsT DICKTPOHHBINA pecype : YuebHnoe mocodue / T. H.
MsicoenoBa. - PoctoB-Ha-/{ony, Taranpor : U3narensctBo FOxkHOTO eiepaibHOTO YHUBEPCHUTETA,
2017. -89 c. - ISBN 978-5-9275-2720-5

TEMA 2. ITPOMbBIINJIEHHBIE 9 KOCUCTEMBI.

MNPAKTUYECKOE 3AHSITHUE 8. PACYET TPEBYEMOM CTENEHU
OYUCTKHU NTPOU3BOACTBEHHBIX CTOKOB

He.]'lb SAHATHUA: U3YUCHUC paCYCTOB OUYUCTKHU IMPOU3BOACTBCHHLIX CTOKOB

3HaHua u ymenus, npnoﬁpeTaeMble CTYACHTOM B pP€3yJabTaTe¢ 0CBOCHUSA

TEMBbI

3HaTBh: METO/AbI KOHTPOJIS KauecTBa U3AeNuil 1 00bEKTOB B chepe npodeccuoHanbHON
JesITeIbHOCTH, OCHOBBI aHAIM3a MIPUYMH HAPYIIEHUH TEXHOJOTHUECKUX MPOIIECCOB U Pa3pabOTKH
MEPOTIPUSATHIA TTO WX TPEIYIPEKICHUIO

3HaTh: OCHOBBI IPOBEICHHS MEPONPUATHIH MO COOIIOIEHNE IKOJIIOTHIECKOM 0€301MacHOCTH
MIPOBOAMMBIX paboOT



YMeThb: NPUMEHATH METO/IbI KOHTPOJIS Ka4eCTBa U3/1€IMHA U 00BEKTOB B chepe NpodeccnoHaTIbHON

JEeSTEIbHOCTH, IPOBOAUTH aHAIN3 IPUYUH HAPYLIEHUHM TEXHOJIOTMYECKHUX IPOLECCOB U

pa3pabaTbIBaTh MEPONPUATHS 10 UX MPETYIPEKACHUIO

YMeTh: KOHTPOJIMPOBATH COOJIOACHUE KOJIOTMYECKON 0€30IacHOCTH POBOJUMBIX PadoT
HaumenoBanue ¢GopMHpYyeMBbIX KOMIIETCHIUH

HNunexc DopMyJIHPOBKA:

I1K-9 YMEHHMEM IIPUMEHITh METOAbI KOHTPOJISI KAUeCTBa U3/EJINN U OOBEKTOB B
cdepe npodeccuoHanbHOMN NesATeIbHOCTH, IPOBOIUTH aHAIN3 IPUUUH
HapyIIEHUHA TEXHOJOTHUECKUX MPOIIECCOB U pa3pabaThiBaTh MEPOIIPHUATHUS
110 UX NPENYIPEKICHUIO

[IK -14 YMEHHUEM MPOBOJAUTH MEPOTIPHSATHS 110 POPHIAKTHKE IPOU3BOJCTBEHHOTO
TpaBMaTU3Ma U PO ecCUOHATIbHBIX 3a00J1€BaHUN, KOHTPOJIUPOBATh
cOOJIIOJICHHE YKOJIOTUYECKOI 0€301MacHOCTH MPOBOJAUMBIX pabOT

CoBpeMeHHass 3KOJIOTMYecKasi OOCTaHOBKa TaKOBa, 4YTO IMEped BCEMH KTO
OCYUIECTBJISIET HAYYHO — TEXHUYECKUU MPOrpecc M HCMOJIb3YET €ro JOCTHXKECHHS,
BCTAJI0O HEOTJIO)KHOE OOBEKTUBHOE TPEOOBAHME: CTPOrO YUYHUTHIBATH PAHHUMOCTH
OPUPOABI, HE JOMYCKaTh IPEBBILIEHUS MPEIEIOB BO3MOKHOCTH BOCCTAHOBIICHUS
OPUPOJHBIX TPOILIECCOB, BCECTOPOHHE U TIIIyOKe€ M3yyaTh U 3HATh CJIOXKHBIE,
IUAJIEKTUYECKU B3aMMOCBSI3aHHBIEC MIPUPOJIHBIE SIBJICHUSI, HE 000CTPSITh HETaTUBHBIC
MPOTUBOPEYHUS] C E€CTECTBEHHBIMHU 3aKOHOMEPHOCTSIMH, 4YTOObI HE BBI3BATh
HEOOpaTUMBIX IIPOLIECCOB B OKpYXAlolled cpele, HUMEHHO I03TOMY BEChbMa
aKTyaJbHa.

Teoperuyeckasi 4acTh

. Meroauka pacuera

Onenka TpeOyemor ounctku cTouHbix Boja (CB) mo3Bonsier caenathb
00OCHOBaHHBIM BHIOOP THNA W MOITHOCTH OYHCTHBIX COOPYKCHHUH, BapHAHTOB
pa3MeIlleHHs OroJIOBKOB BbIMMycka (y Oepera widm B CTPEXEHb) M UX
KOHCTPYKTHUBHBIX OCOOCHHOCTEH. YYacTOK BOJ0Oe€Ma OT MECTa BBIIYCKa CTOKOB
YCIOBHO JENAT Ha 30HBI: 1) HavyampHOTO pa30aBieHUS, B KOTOPOH CKOPOCTH
UcTeueHHs CTOKOB ( V. ) CYIIECTBEHHO BBIIIE CKOPOCTH MOTOKa BOAbI ( Vi ); 2)
OCHOBHOTO pa3z0aBieHUs, B KoTopoil V. = V, U mepemMenmBaHne CTOKOB UIET 3a
cuet TypOysneHTHou auddy3un; 3) 30Ha CaMOOUHUIIIEHUS, KOTOPYIO B pacuerax He
yunThiBatoT. O0miee pa3zbasienne CB ompenensioT kak Mpou3BeIeHne KPaTKOCTH
HAYaJIbHOTO M OCHOBHOTO pa30aBieHUU ( ny U Mo ), SIBISIOMUXCS PE3YJIHTaTOM
nepeMeInmBanus cTokoB B 1 1 2 30Hax [ 9 ].

3HaueHUE 1y ONPEACIAIOT Mo popmyre

1y= 28 o2 8,12 ),

rme d — OTHOIIGHWE pPACYCTHOTO aUaMeTpa CTPYH K JAHAMETPY BBIMTYCKHBIX

OTBEpCTHIl; M - Oe3pa3MepHbId KOAG(UIIMEHT, BEIMYMHY KOTOPOTO HAXOJIST IO

bopmyie



me L. Lo,
P

Py 1 P, — MIIOTHOCTH COOTBETCTBEHHO MOTOKOB BObI 1 CB, npuHMMaeMbie 00BIYHO
PaBHBIMHU €IMHULIE.

3HaYCHUE 7, HAXOMIAT KaK OOpaTHYI BEIUYHHY KO3 HUIMEHTAa CMEIICHHS Y .
ompeensieMoro no Gopmyie
v N “—x - -
J - Loezo Ve _
1+ @/mm' ’xﬁ'
M

rne |y — paccrosiaue ot Beimycka CB 1o cTBopa Bomomnons30BaHus 1Mo ¢apsarepy,

KM; o - Oe3pa3MepHblii KOI(PGUIHUEHT, YUYUTHIBAIOUIMN TUAPOJIOTHYECKUE

OCOOCHHOCTH BOJIOEMA. 3HAYEHUE Ol HAXOJIAT 1o (hopMyie

13/__25__
=7/
L / Cowgee '’

rae T — Kod(pQGUIMEHT, YIUTHIBABIINN MECTO BBIMTyCKa (MPU BBITYCKE B CTPEIKEHD
t = 1,5,y 6epera — 1,0); | — KO3(pGUIMEHT M3BHIUCTOCTH, PABHBI OTHOILICHHUIO
paccTosiHMsS OT MeCTa BBIIYCKa JI0 CTBOpA BOJOIMOJIb30BAaHUS MO HpsMoit |, k
PACCTOSIHUIO MEX]Iy MECTOM BBIITYCKa M CTBOPOM BOJIONOJIB30BaHMs 110 (papBarepy —
l, 1 — koadpdument typOynenTHo# quddy3um.

s ycnoBwmit 3aanus [l 3a4ucisttoT mo Gpopmysie
I =Vy-h/200,

rae h.— roybouHa Bogoema, M.
Pacuetnyto konuenrpanuto 3B (C,, MI/J1) TIOCJE TOJHOTO TEePEeMEITUBAHUS
HaxoJT 1o opmyJie

Cp = Cncx / (nH * No )1

rae Cuex — KOHIeHTpalus 3B B HEOUHIleHHBIX CTOKax, MI/i. TpeOyemas cTerneHb
OYHCTKHU Do orpeaensercs mo Gpopmyne

Do = (Cp_ CHI[K) / Cp;
Cp
3unavenus [1JIK mis 3B Gepyr u3 coopuuka [ 4, 10 ], npu Hanmmuuu GoHOBOTO
3arpsisHeHUs Cpyc YMCHBIIACTCS HA BETMYMHY (DOHOBOM KOHIICHTpAIUU JaHHOTO 3B.
Ectu Cp < TIIK, 10 D0 He omnpenenswoT mno ¢opmyie (5.7) wuz-3a
HEIIeJIeCO00Pa3HOCTH OUMCTKH.

Bonpocel u 3aganus:
ba3oBeIi1 ypoBEeHb

3aganure Ne 1. [lo MCXOIHBIM NaHHBIM TaOJ. OMPENETUTh TPEOYEeMylO CTENeHb
OYUCTKH TPOU3BOJICTBEHHBIX CTOKOB C MAaKCUMAaJbHBIM  pacXoAoM  Qyaxc




cogepxanmx 3B ¢ koHuenTpamueit C,ex , IPU ABYX BapHaHTaxX BBITycKa — y Oepera
U B CTpeXeHb peku ¢ (oHoBbIM 3arpsizHeHueM 20% ot 11K 3B. I'mybuna pexu h ,
MUHHMAJIBHBIH pacxos BOABI Quun , CKOPOCTh MOTOKAa Vy , CKOPOCTh HCTCUCHHUS
cToKOB V. . CTBOp BOJONOJIB30BAHUS HAXOJUTCS OT MECTA BBIITYCKA HA PACCTOSHHU
|, mo mpsimoit u |y, mo dapsarepy. OTHOWmIEHHE pacUETHOTO IHaMeTpa CTPYH K
JMaMeTPy OTOJIOBKOB paBHO O , IMJIOTHOCTH CTOKOB W BOJIBl B IOTOKE PaBHBI
enuHuie. CTBOpP BOJONOJIb30BAHUS COBIANAET CO CTBOPOM IIOJIHOTO pa30aBICHMS.
JlaTh OIICHKY Ka)XJIOMy BapHaHTy BBIITyCKa M 00OCHOBATh WH)XCHEPHBIC PEIICHUS 110
3alIMTe BOJIOEMA OT 3arpsizHeHus, mpesbimatomniero [1/1K.

Ba~| Sarpasnmones Wt (| Ve, | Uy, | 4, | €4, | Ep|Crex o
| Pemectso w/eim3/e |Mc [We | M | kM | xMiMr/x
1 Mems i 100 2,5 0,35 3 2 3 150 2
2 Heseso 2 90 2,6 0,40 3,1 2 4 120 2,5
3 Ilnex 3 120 2,7 0,45 3,22,2 3 160 3
4 ZXpom (C27") 4 160 2,8 0,50 8,32,2 4 100 3,5
o Cepoyrmepor 1 150 2,9 0,55 3,4 2,4 3 80 4
6  AUsTOH < 440 3,0 0,60 3,52,4 4 200 4,5
7  BeHszox 3 1430 3,1 0,55 3,626 3 I00 5
8 AMMHaS( {mo 4 120 3,2 0,50 3,726 4 350 5,5
as30Ty
9 Amvomms cym- 1 110 3,3 0,45 3,82,8 6 I50 6
dar(no aszory)
10 Xexezo < 100 3,4 0,40 3,92,8 ¢ 100 5,5
11 Touyox 3 90 2,5 0,35 4,03,0 6 100 2
12 QSypdypoxn 4 100 2,6 0,40 4,1 3,0 4 740 2,5
13 Tmuepnsa 1 110 2,7 0,45 4,23,2 6 120 3
14 Cmpr mern~ 2 120 2,8 0,50 4,3 3,2 7 300 3,5
TIOBHH
15 Iponunen 3 130 2,9 0,55 4,43,4 6 8 4
i6 HnsggTH o 4 140 4,0 0,40 4,53,6 7 500 3,5
2
17 J¥rcycuan i 150 4,7 0,45 4,4 3,6 6 140 4
KUCTIOTA
18  Amovmunit 2 180 4,2 0,50 4,33,4 8 120 4,5
19 Kanpomaxraw 3 I70 4,3 0,45 4,23,4 6 200 5
20 lumr 4 10 3,0 0,60 4,1 3,2 8 150 4,5
21 Hexeso i 150 4,5 0,35 4,03,2 6 100 &
22 Mems 2 140 3,1 0,5 3,93, 5 120 5
23 Auerom 3 130 3,k 0,50 3,83, 6 300 5,5
24 llpomnrnen 4 120 3,3 0,45 3,73,0 5 I00 6
25 Cepoyrueponr, 1 110 3,4 0,40 3,6 3,0 6 150 5,5

I1oBBIIIEHHBIN YPOBEHD

Ha ocnoBanumn JAaHHBIX, ITOJYYCHHELIX B 3a/laHUC 1:

1) Be1GOpuTE MecTa copoca (y 6epera win B CTPEKEHb);

2) oLeHUTE 11e1ec000pa3HOCTh MPUMEHEHHUS PACCEUBAIOIIMX BBIITYCKOB IIPH
HenoJiHOM nepeMeruBanuy CB 10 cTBopa Bo10101b30BaHus (ONIpeaesIeTCs Mo
COOTHOILICHUIO MEKTy KPATHOCTHIO TIOJIHOTO pa30aBieHUs U YaCTHBIM OT JEJICHUS

QMI/IH Ha QMaKC) ;



3) BeIOOpETE M OOOCHYWTE METO/IbI U CPENICTAB OUMCTKHU AJIs 3aJaHHOro 3B
(aHAMM3UPYIOTCSI METOJIBI — 7COPOITUH, (IIOTAIINH, DIICKTPOXUMHUIECCKOUN H
OMOJIOTMYECKON OYMCTOK, a TAK)KE KOHKPETHBIE TEXHUUECKUE CPEICTBA —
MarHuTHBIE CEMApaTOPbl, 030HATOPHI U JIP.).

B UTOroBOM 3aKiIIOUEHUH 10 3aJaHUI0 IPUBOJAUTE PACYETHYIO KOHIIEHTPALMIO
3B u ero AMMHUTUPYIOMIMI TTOKA3aTENb BPEAHOCTH, TPEOYEMYIO CTEIIEHb OUYUCTKH, a
TaK)K€ PEKOMEHIyeMbI€ METObI U CPENCTBA I10 YMEHBIICHUIO 3arPsI3HEHHUS.

Cnmcok JuTepaTypbl, peKOMEeHIyeMblii K MCII0JIb30BAHUIO M0 JAHHOW Teme

IlepeyeHb OCHOBHOM JIUTEPATYPHI:
1. Tanpbnay6, O. A. [Ipombinennas sxonorus : yuebnoe nocooue /O.A. I'anp0nay06, W.I'. [aiixues,
C.B. ®punnana ; MunucrepcTBo oopazoBaHus U Hayku Poccun ; denepaibHOE rocy1apcTBEHHOE
OroKeTHOE 00pa3oBaTEIbHOE YUPEKICHHE BRICIIEro oOpa3zoBanus «Ka3zaHCkuii HAalMOHATBHBIN
HCCJIEeI0BATENbCKUI TEXHOJIOTMYECKU yHUBepcuTeT». - Kazanp : U3parensctBo KHUTY, 2017. - 120 c. :
ui. - http://biblioclub.ru/. - bubmuorp.: c. 117. - ISBN 978-5-7882-2322-3
2. I'pumpn, T.E. IIpombluieHHas 3K0I0Tus DIEKTPOHHBIH pecypc :yueOHoe nocodue / T.E. I'puman /
b.P. Annen6u ; pen. 3.B. I'upycos ; nep. 3.B. I'upycos. - [IpoMblnnenHast skosiorus, - Mocksa :
FOHUTU JAHA, 2017. - 526 c. - ISBN 5-238-00620-9

Ilepeyennb 10MOJHUTEIbHOI JTUTEPATYPHI:

1 Crapocrtuna, 1.B. [TpoMebIeHHast 3K0JI0TUsT DISKTPOHHBINA pecypce : yueoHoe mocodue / C.B.
Ceepryzosa / JI.M. Cmonenckas / U1.B. Crapoctuna. - benropon : benropoackuii rocy1apcTBeHHbIN
texHosnornueckuil yausepcutet um. B.I'. lllyxosa, O5C ACB, 2015. - 288 ¢

2 MsicoenoBa, T. H. [IpoMbInimieHHas 3K0JIOTHsT DICKTPOHHBINA pecype : YuebHnoe mocodbue / T. H.
MsicoenoBa. - PocroB-Ha-/{ony, Taraupor : U3narensctBo FOxkHOTO eiepabHOTO YHUBEPCHUTETA,
2017. - 89 c. - ISBN 978-5-9275-2720-5

TEMA 2. ITPOMBIIIJIEHHBIE 9 KOCUCTEMBI

MNPAKTUYECKOE 3AHSTHE 9. IIVIATA 3A 3ATPA3HEHUE
ATMOCO®EPBI BPE/IHBIMHY BEIIECTBAMUA

Heab 3aHATHA: U3yYUTh OCHOBBI pacueTa IJIaThl 3a 3arps3HEHUE aTMoc(epbl
BpPEIHBIMU BEIIECTBAMHU

3HaHUA U yMeHHs, NpUoOpeTaeMble CTYACHTOM B pe3yJbTaTe OCBOCHUS

TEMBbI

3HaTh: METO/bI KOHTPOJIS KauecTBa U3/1eIHi U 00bEKTOB B chepe mpodeccuoHaTbHON

JeSITeTbHOCTH, OCHOBBI aHAIM3a MTPUYNH HAPYIIEHUH TEXHOJIOTHIECKUX MPOIIECCOB M pa3padOTKU

MEPONPUATHHA MO UX MPETYIPEKICHUIO

3HaTh: OCHOBBI TPOBEICHNS MEPOIPUATHH 1O COOITIOICHNE SKOJIOTHYECKOH 6€30MacHOCTH

MPOBOJIUMBIX paboT

YMeTh: MPUMEHATH METO/IbI KOHTPOJISI KauecTBa M3/ U 00BEKTOB B chepe mpodeccnoHaThHON

JesITeIbHOCTH, IPOBOJUTH aHAJIU3 PUYMH HAPYLIICHUH TEXHOJOTHYECKUX MPOIIECCOB U

pa3padaTbIBaTh MEPOTIPUSATHSI IO UX MPETYTPEKIACHUIO

YMeTh: KOHTPOJIMPOBATH COOIIOACHUE SKOIOTUYECKOH 0€30MacHOCTH MPOBOAMMBIX PadOT
HaumeHnoBanue ¢GopMHpyeMbIX KOMIIETCHLIUH



HNupexe DopMyIIHpPOBKA:

I1K-9 YMEHHUEM MPUMEHSATh METO/IbI KOHTPOJIS Ka4eCTBa U3/EIHI U OOBEKTOB B
cdepe npodeccuoHanbHOMN NeATeIbHOCTH, IPOBOJUTH aHAIN3 IPUYMH
HapYyIIEHUHA TEXHOJOTHUECKUX MPOIIECCOB U pa3pabaThiBaTh MEPOIIPHUATHUS
110 UX NPEOYIPEKICHUIO

[IK -14 YMEHHUEM MPOBOAUTH MEPOTIPHUATHS IO TPOPHIAKTUKE TPOU3BOJICTBEHHOTO
TpaBMaTu3Ma 1 IpodecCHOHaNBHBIX 3a001€BaHM, KOHTPOIUPOBATH
COOJIIOJICHHE HKOJIOTHYECKOM 0€301MacHOCTH MPOBOAUMBIX pabOT

CoBpeMeHHass 3KOJoruveckass OOCTaHOBKa TaKOBa, YTO MEpe] BCEMHU KTO
OCYUIECTBJISIET HAYYHO — TEXHUYECKUU MPOrpecCc M HCIONBb3YET €ro JOCTHXKECHMS,
BCTaJO HEOTJOXXKHOE OOBEKTUBHOE TpeOOBaHME: CTPOrO YUUTHIBATH PAHUMOCTD
OPUPOABI, HE JOMYCKaTh IPEBBILIEHUS INPEIEIOB BO3MOKHOCTH BOCCTAHOBIICHUS
OPUPOJHBIX TPOILIECCOB, BCECTOPOHHE U TIIIyOKe€ H3yyaTh U 3HATh CJIOXKHBIE,
JIUAJIEKTUYECKN B3aMMOCBSI3aHHBIEC MIPUPOJIHBIE SIBJICHUSI, HE 00OCTPSITh HETaTUBHBIC
OPOTUBOPEUMsI C €CTECTBEHHBIMU 3aKOHOMEPHOCTSIMH, 4YTOOBI HE BBI3BaTh
HEOOpaTUMBIX IIPOLIECCOB B OKpYXAlolled cpele, HUMEHHO I03TOMY BeChbMa
aKTyaJbHa.

Teoperuyeckasi 4acThb

B cootBerctBuu ¢ nocranoienueM Coseta MunuctpoB PCOCP ot 9 guBaps
1991 1. Ne 13 mpennpusiTusi, pacnoJIOKEHHbIE HAa TeppuTtopuu Poccun, BnepBbie
ObUTM 00s3aHBI BHOCHUTH IUIATY 3a 3arpsi3HEHUE OKpyKarolie cpeanl. B HacTosiee
BpeMms JeiicTByeT noctaHoBiieHue Poccuiickonn @enepanun ot 12.06.2003 1. Ne 344
“O HOpMaTHBax IJIAThI 3@ BBIOPOCH B aTMOC(EPHBIN BO3AYX 3arpsi3HAIONINX BEIIECTB
CTAallMOHAPHBIMU U NEPENBMXKHBIMU UCTOYHUKAMH, COPOCHI 3arpsI3HAIONIMX BEIECTB
B TOBEPXHOCTHbIE M TMOJ3EMHbIE BOAHBIE OOBEKTHI, pPA3MELIEHUE OTXOJOB
MPOU3BOJACTBA W TMOTPEOJICHUs, IPYrue BHJBI BPEIHOTO BO3JECUCTBUS, COIJACHO
KOTOpPOMY IIJlJaTa B3MMAETCsl C NPEANpUATANA, OOBEAUHEHHH, KOONEPaTUBOB M
opranmzammii, CIIK, 3A0, OAO, yupexaeHuii, o0namamIMX MpaBaMu
IOpUANYECKOTO Jnia (nanee '"mpeanpuAtus'), BHE 3aBUCUMOCTH OT (opm
COOCTBEHHOCTH U OpraHU3allMU XO3SMCTBEHHON MAESTENIbHOCTH 3a 3arps3HeHHE
OKpY>Karolen cpepl".

TpeboBanusi oxpaHbl OKpYXarollel cpenbl OMpenessioTCs pa3pelIeHUsIMH Ha
MIPUPOIOTIOIH30BAHNE, BBHIIABAEMBIMH MECTHBIMU (peCnyOTUKAHCKUMU, KPAeBBIMH,
00JJaCTHBIMM) OpPraHaMH, COJIEpPKAIllUMH COOTBETCTBYIOIIME JIUMUTHI U HOPMATHUBBI,
HOpPMBI W TpaBuja. s Kaxaoro MNpeanpusTHs YCTAHABIMBAIOTCS MPEETbHO
JOIMYCTUMBIE HOPMAaTHBBI BBIOPOCOB (COpOCOB, pa3MeIleHHUs), 3arpA3HSIIOMINX
BELIECTB B OKPY’KAIOIILYIO CpELy.

Ha  nepuox  pocTwkeHuss  OpeleiabHO  JONYCTUMBIX  HOPMATHUBOB
YCTAHABIUBAIOTCS JIMMUTBHl MPUPOJIONOJB30BAHUS C YYETOM JKOJIOTHUYECKOU
0OCTaHOBKM B pEruoHe, BHUJOB UCIOJb3YEMOIO ChIPbS, MPUMEHIEMOTO
MPUPOJOOXPAHHOTO O0OPYIOBaHUS, MPOEKTHBIX MOKa3aTeael M OCOOEHHOCTEH



TEXHOJIOTUYECKOT0 peXuma pabdOoThl MPEANpPHUATHS, a TaKXKe YpOBHS (POHOBOIO
3arpsA3HEHUsl OKpyXawuen cpeapl. B cinydae noctwxkenus npeanpusrtuem [1/1B
(HAC, HopMaTMBOB pa3MENICHUSI OTXOJOB) JHMMHUTHI BBIOPOCOB  (COpPOCOB,
pa3MenIeHns) 3arps3HsIONINX BEIIECTB HA MOCIEAYIONIME TObl YCTaHABIMBAIOTCS Ha
ypoae IIJIB (HAC) m He MeHsIOTCA 110 HX oOuepegHoro mnepecMotpa. Jlis
MPOEKTUPYEMBIX U CTPOSIINXCS MPEANPUATUN TUMUTH YCTAHABINBAIOTCSA HA YPOBHE
ITIB (HAC) u npenensHOTO 00BEMa pa3MeIIeHUs OTXOIOB.

JIumuthl (KBOTHI) Ha MIPUPOJIONIOIB30BAHUE MPECTABISIIOT COOON YCTaHOBIICHHbBIC
NPEANpPUATAEM Ha ONPEEICHHBIA Mepruoa 00BbEMBI (PEXKUMBI U JPYTUE MapaMeTphl)
UCIIOJIb30BAHUS TPHUPOJHBIX PECYPCOB, BBIOPOCOB (COPOCOB) 3arpsI3HAIONINX
BEIIECTB B MPUPOIHYIO CPEY U pa3MEIICHUSI OTXO/I0B.

Cpoku TOCTHXEHUSI HOPMATUBHBIX YPOBHEW MPUPOJAONOIb30BaAHUS U JTUMUTHI
0 TOJaM OIPEACIIAIOTCS C YUYETOM peaan3alnu OOIIECOI03HOM, pecyOIMKAaHCKUX U
MECTHBIX IPUPOJOOXPAHHBIX MPOTPAMM.

Jlumutel  BbIOpOCcOB  (COpPOCOB) MO  3arpsi3HSIIONIMM  BEIIECTBaM,
OKa3bIBAIOIIMM BIHMsAHWE Ha rJoOajdbHblEe U3MEHEHUsT B Ouochepe wuIu
YYUTHIBAEMBIM B  TPAHCTPAaHUYHOM  (MEXKPErHOHaJIbHOM)  3arpsi3HCHUHU
OKpYyXalIlel Cpeapl, YCTAaHABIMBAKTCA Ha JOTOBOPHOW OCHOBE MEXIY
3aUHTEPECOBAHHBIMU CTOPOHAMU C YYETOM TMPHUHATBIX MEXIYHAPOIHBIX
00513aTEIbCTB U 3aTEM JIOBOJATCS O KpaeB, 00JIacTei, TOPOJAOB U MPEANPHUITUH.

HopMaTuBsl ycTaHaBIUBAIOT TUIATY:

-3a BBIOpOC B aTMOc(epy 3arps3HSAIOMINX BEIIECTB;

- cOpOC B BOJHBIE OOBEKTHI 3arpSI3HSIONINX BEIIECTB;

- pa3Mmenienne (XpaHeHune, 3aXOpOHEHUE) OTXO0A0B B MIPUPOTHOMN Cpeie.

3a BBIOpOCHI (COpPOCHI, pa3MEIIEHHUs) 3arps3HSIONIMX BEIIECTB B MPHUPOIHYIO
cpeny (B maimpHEHIeM "BRIOPOCH 3arpsA3HSAIONINX BEIISCTB") YCTAHABIUBAIOTCS JIBa
BUJ1a HOPMATHUBOB IIJIATHI:

- 32 YCTaHOBJICHHBIE JIMMUTHI BLIOPOCOB 3arpsI3HSIOIINX BEIIECTB;

- 32 MPEBBIIICHUE YCTAHOBJICHHBIX JIUMUTOB BHIOPOCOB 3arps3HSIONINX BEIIECTB.

VYcranaBnuBaeMble HOPMATHBBI IJIaThl HE PACHpPOCTPAHSIIOTCS Ha ClIydau
aBapUIHBIX M 3aJIMOBBIX BBIOPOCOB (COPOCOB) 3arps3HSIONIMX BEHIECTB. B 3THX
Claydasix MPEANnpUsiTUs BO3MEIIAIOT HAHECEHHBIM yIepO COrjlacHO HMCKOBOTO
3asBJICHHUS M0 PELICHUIO CY/a.

[InaTa 3a BBIOPOCHI 3arpsI3HSAIONIMX BEIIECTB SIBISETCS (HOPMOM KOMIICHCAITUU
yiiep0a, HAHOCHMMOTO 3arpsi3HEHHEM OKpyKaromiehd cpeapl. HopMmaTwBbI TIaThI
peKoMeHayeTcsl (B HACTOAIIEE BpeMsi TaK U €CTh) YCTAaHABJIMBAaTh HAa YPOBHE
pecnyOmuku, Kpasi (6e3 00JaCTHOTO JENCHHS) UCXOJs M3 OOIIeroCy1apCTBEHHBIX U
pecnyOIUKaHCKUX HOPMATHBHO-METOJUYECKUX JTOKYMEHTOB U nu(depeHIIupoBaTh ¢
Y4€TOM MECTHBIX YCJIOBHM, COCTaBa M CBOWCTB BBIOPACHIBAEMBIX 3arps3HSIONINX
BELLECTB.

[Inata 3a BBIOPOCHI 3arps3HSAIONIMX BEIIECTB B TMIpeAeiaX YCTAHOBJICHHBIX
JUMUTOB paccMaTpuBaeTCd Kak IjlaTa 3a HKCIOJIb30BaHHWE MPUPOJHOTO pecypca
(cmocoOHOCTH MPUPOIHOM Cpebl K HENTpaln3alluu BPeIHBIX BEUIECTB).



HopmatuBbl mmatel 3a BBIOPOCHI - 3arpsi3HSIOLIMX BEIIECTB B Ipejaenax
YCTaHOBJICHHBIX JIMMUTOB OIPEACIIOT MCXOJAd M3 3aTrpaT B LEJIOM IO PErHOHY
(aBTOHOMHAs pecryOiuKa, Kpail 00J1acTh, KPYIHbIE TOpOa) Ha MPEAOTBpAIleHUuEe U
KOMIICHCALIMIO  yliep0a, HAHOCUMOIO  3arpsS3HEHUEM OKpPYXKAIoIIEW  Cpelbl,
MPELYCMOTPEHHBIX 3aMHTEPECOBAHHBIMU CTOpOHaMH U MECTHBIMHU
MPUPOOOXPAHHBIMH MPOTPaMMaMH, TlaHaMu (0e3 yuyeTa 3aTpaT Ha MEpONpPHSITHS,
OCYIIECTBIISIEMbIE MPEANPUATHSIMH 32 CUET COOCTBEHHBIX CPEZCTB).

[InaTa 3a BBIOPOCHI 3arpsA3HSIOIIMX BELIECTB CBEPX YCTAHOBJIEHHBIX JIMMUTOB
OPUMEHSAETCS B CIIy4asX HEBBIIOJIHEHUsS MPEANPUATUAIMU 00A3aTENbCTB IO
COOJIIOICHUIO COTJIACOBAHHBIX JIUMHUTOB BEIOPOCOB.

HopMatuBel 11aThl 3a NpeBbIIIEHUE JINMUTOB BEIOPOCOB 3arpsA3HSIONINX BEIIECTB
ONpEEISAIOTCA UCXOMAs U3 3aTpaT NPEANpUATHN Ha NpefoTBpalleHue yieplda u
B3UMAIOTCd B KpaTHOM pasMmepe, B Hacrosumiee BpemMs HOpPMAaTHBBI IUIATHI 32
IPEBBILIEHUE JIUMUTOB BBIOPOCOB MPEBBILIAIOT "MMMHUTHBIE HOPMATHUBHI' B 5 pa3.
Mexnay TeM pEeKOMEHIOBAHO OIPaHWYUTh pa3Mepbl B3MUMAeMOW IUIAThl 32
MPEBBIIICHUE JINMUTOB BHIOPOCOB HA MEPEXOJHBIN MEPUOJ K PHIHOYHONH SKOHOMUKE
HOpPMaTUBHBIMM akTaMu rocygapcts CHI, pemeHussMu OpraHoB MECTHOTO
camoynpasieHus Ha ypoBHe 10 % oT mpuObuiM, ocTarolielcs B pacloOpsKEHUU
MPEANPUATHS.

[Ipy BBeaeHMM TIaTBl 3@ BBIOPOCHI 3arpsi3HSIOUIMX BEHIECTB MECTHBIC
(pecnyOnuKaHCKUE, KpaeBble, 00JacTHBIE) OpPraHbl YIPAaBJIEHUS IO MPEICTABICHUIO
COOTBETCTBYIOIINX OPTraHOB YCTAHABJIMBAIOT U JOBOJAT 10 MPEATPUITHIA;

- TepeYeHb UHTPEIUEHTOB 3arpsI3HAIOIIMX BEIECTB (HOMEHKIIATYPy OTXO/I0B) s
pacuera JIUMUTa BEIOPOCOB 3arps3HSIONIMX BEUIECTB;

- JIMMUTHI BIOPOCOB 3arps3HAIOIINX BEIIECTB MO MPEANPUATHIM;

- HOPMAaTUBBI IUIAThl 32 YCTAHOBJICHHBIE JIMMUTHI BBIOPOCOB 3arps3HSIOLINX
BEIIECTB B aTMOC(EpHBIA BO3AYyX, COpPOCOB 3arpsA3HSIONIMX BEIIECTB B BOJHBIC
O0OBEKTHI U pa3MEUIEHUSI OTXOOB;

- HOPMATHBBI IUIaThl 3@ MPEBBIIIEHUWE YCTAHOBJICHHBIX JIMMHUTOB BBHIOPOCOB
3arpsA3HSIOIIUX BEIIECTB.

Ha ocHoBe 10BeAE€HHBIX HOPMATHUBOB U JIUMUTOB MPEANPUITHS CAMOCTOSTEIBHO
PACCUUTHIBAIOT U MPOEKTHBIE BEJIMYMHBI IJIAThI 32 BEIOPOCHI 3arpsi3HSIONIUX BEIIECTB
U TPEJCTaBIAIOT MX C COOTBETCTBYIOUIMMH OCHOBAHHUSIMHU Ha YTBEP)KICHUE B
MECTHBIE OPTI'aHbl CAMOYIIPABIICHUS.

[Tnatexu 3a BHIOPOCHI 3arpsI3HAIONIMX BEIIECTB HAIIPABIISIOTCS B MECTHBIC (DOHIBI
OXpaHbl TPHUPOJIbI, CO3/IaBa€Mble B COCTAaBE BHEOIOIKETHBIX CpPEJICTB OpPraHOB
MECTHOTO CaMOYIpaBJieHUsI Ha YpPOBHE KpaeB, obOiacted, Hambojee KpYIHBIX
rOpOJIOB C MLENAX HAKOIUIeHHs M 3(G(EKTUBHOIO HCIOIB30BAaHUS CPEICTB Ha
(uHaHCHpPOBaHHE MPUPOJAOOXPAHHBIX U 03J0POBUTEIBLHBIX MEPONPUATHUH,

[Tnarexu 3a yTBep>KACHHbIE TUMUTHI BEIOPOCOB MEPEUUCIISIOTCS MPEANPUATUIMU
€KEeKBapTaJIbHO (Ha OCHOBE JOTOBOPOB, 3aKJIF0YaEMBbIX MEXIY
OPEeANpUATASIMA U MECTHBIMH PECIyOJIMKAHCKUMH, KpaeBbIMU, OOJIACTHBIMHU) B
COOTBETCTBYIOIIME MECTHBbIE (OHABI OXpaHbl MpUPOAbl He mno3aHee 20-ro uucia
IEPBOr0 Mecsla KBapTaja, CIEAYIOLIETO 3a OTYETHBIM, B pasmepe 25 % miaHoBo



FOJOBOM  CyMMBbI  IUIATEXKEW, YCTAHOBIEHHOW MpeanpustusiM. B ciyuae
HECBOEBPEMEHHOTI'O TIEPEUNCIIEHUS CPEICTB PEKOMEHIYETCSl YCTAHABIUBATH IEHU B
MPOLIEHTHOM OTHOIIEHWH OT CYMMBbI IUIATE€Xa 33 KaXIbld HPOCPOUYCHHBIN JICHb.
[TnaTexxu 3a MpPEBBIIEHNWE JTUMUTOB BBIOPOCOB MEPEUHCISIOTCS B MECTHBIC (DOHIIBI
OXpaHbl Mpupoasl B TeueHue 10 mHEN mocrie ycTaHOBJICHHs (PakTa MPEBBIIICHUS
HOPMATUBOB 3arpsA3HCHUS MPUPOJOOXPAHHBIMUA OPraHAMMU.

B oTaenbHBIX Ciydasx 10 XO4ATalCTBY NPEANPUATUN U IIPEICTABICHUIO OPTaHOB
MWUHAKOJIOTUA MECTHBIE OpPraHbl YIIPABJICHUS MOTYT MPEIOCTaBIATH OTCPOUYKY B
NEPEYUCIIEHUN IUIATEXKENW 3a 3arpsA3HEHUE MPUPOJHOU Cpelbl. YBEOOMIIEHUE O
OPEAOCTABICHUN TMPEANPUATUIO OTCPOYKH HAIPABISIETCS COOTBETCTBYIOLIEMY
YUpEeKACHUIO OaHKa.

OTUM e TOCTAaHOBJICHUEM YCTAHOBJIEHBI 0a30Bble CTaBKM Iiarexei. [lmary 3a
3arpsi3HEHHE CPEJIbl OMPEENSIOT M0 BCEM BEIIECTBaM OOBIYHO 3a KBapTaj, a 3aTeM
cyMMHUpYIOT 3a roj. CTaBKM IUIaTHI 3a 3arpsA3HEHUE JaHbl B Tabd. 26,27,28. Pacuer
BEJIETCS IO CIIETYIOIIUM 0a30BbIM HOPMATUBAM:

p1 — 1-it 6a30BbIi HOPMATHUB IUIATHI 3a 3arpsi3HEHUS] B Mpejenax HOPMAaTHUBOB,
KOTJIa KOHUEHTpAlMU 3arps3Hsonmx BemectB He mnpesbimaeT [1/IK, a maccoBsie
pacxoabl BbIOpocoB U cTokoBble He mpeBbimarT I[1JIB, ITIAC (npenenbHO
JOITYCTUMBIX CTOKOB);

P2 — 2-ii 0a30BBIM HOpPMATHB IUTATHl 3a 3arps3HEHUS B TIpejAeiiax JIMMHUTOB,
BPEMEHHO COTJIACOBAHHBIX BHIOPOCOB, CTOKOB;

P3s — HOpPMATHUB IUIaThl 3a 3arPSI3HEHUS CBEPX JUMUTOB, KOTOPBIN MpEBBIIAET 2-i
0a30BbIil HOpMATHUB B 5 pas.

CraBku 11aThl 3a 3arps3HeHue 6rocdepsl 1aHbl B TaOIUIIAX.

ba3oBble miarexu aJjsi HECKOTOPLIX BUAOB 3aI‘pH3HeHI/Iﬁ

CraBku naTexei, py0./T
3arpsI3HUTEND [lepBbIil 0a30BbIN Bropoii 6a30Bb1it

HOPMATHB, p; ' HOPMATUB, Py
B3Bemennble TBEPABIC
HETOKCUYHBIE BEIIECTBA 13,7 68,5
3ona 103 515
NO, 52 260
NO 35 175
SO2 40 200
CBuHell 2755 13775
Caxa 41,0 205

CraBku 0230BbIX HOPMATHBHBIX IJIATEXKEH 32 CTOKH HEKOTOPBIX
BpPeIHbIX BELIECTB B BOJI0EMbI

CraBKu 1m1aTexei, pyo./T

3arpsi3HATEIb [TepBbIit 6a30BBIi Bropoii 6a30BbIi,
HOPMAaTHB, p1' HOPMAaTUB, P2’

A30T aMMOHUIHBIHI 689 3445




A30T HUTpaTHBIN 31 155
A3OT HUTPUTHBIN 13775 68875
buonornyeckass moTpeOHOCTH BOJBI B
kucyopose (BITK momn.) 91 455
B3emiennsie BeniecTBa (cBepx GoHa)
366 1830
HedrenponykTsl 5510 27550
docdop 1378 6890
CTaBKH HOPMATHBHBIX ILIaTeKel 3a pa3MellleHne TBEPAbIX 0TX0/10B
3arpsiI3HUTEIb CraBku miaTexen,
py0./T
Herokcuunble MpOMBINIIIEHHBIE OTXOIbI (TPaBHil) 0,4
ToxcuyHble 0TXObI UYpe3BbIUYaHO onacHbIe (1 Ki1acca) 1739,2
BricokoonacHsie (2-ro kiacca) 745,4
YMepenHo onacHble (3-T0 Kiacca) 497
Manoomnacusie (4-ro Kiacca) 248,4
[IpakTryecku HeomacHble OTXO0/bI (5-TO Kilacca):
JO0OBIBAIOIIIEH MTPOMBIITUIEHHOCTH 0,4 py6./T
nepepadaThIBaIONIEH TPOMBIIIEHHOCTH 15 py6./m°

Pacder miarexeit BeImoJHICTCS 110 hopMyJIe

P=k, Z [plI 'min{MCbaKTl; MI'I,EI,BI} + p2I '(min{McbaKTl _MI'I,D,BI}; max{0; MBCBI - MI'I,E[BI})"'

i=1
(1)
nm 11 1= Lj- K, My,

r7¢ M — KOJMYECTBO BRIOpAChIBAEMBIX CYOCTaHITHH;

K5 — k03 dunmeHT 3K010rn4eCcKOr CUTYaINH;

1] — 6a3oBas LeHa BeIOpoca 1 1/py6., M3/py6.;

Miy — KOJIM4Y€ECTBO BBIOPACHIBAEMBIX CYOCTaHIIUM.
min(a;b) = {

a,ecnu..a<b,
b,ecnn.b<a

max(a:b) = {a, ecnu...a > b,

b,ecnun..b > a.

+p3 - mMax{0; Mger' ~Macs'}]

JIJ1st MpaKTHYeCKUX PacyeToB IJIATEXKH Y00HEe pa3eIuTh Ha TPU YacTH:

P=Puy+Py+Pcy,

rae Py—cymma muiareska 3a BBIOPOCHI B IIpeiesiax HOpMaTUBa

m .
Py=Ks- D pi My s
i=1
M i _ Mq)ani,ecﬂVl..MqoaKT‘i < Ml_l,ﬂB-il
" MnﬂBl,eCﬂVL..M(baKTl > Mrl,U,BI'

(2)



rac P_]'[ — CyMMa IlIaTeXKa 3a BBI6POCBI B mpcaciax JIMMHTA, HO IIPCBBIIIAIOIIHEC
HOPMATHB:
m .
Pn=Ks- > P2 ‘Mg, (3)
i=1
0,ecn. Mypae' <Mrpg,
Mni _ M(ZbaKTi —MMBi, eCJ'll/l...Mruj'Bi < MQ)aKTi < MBCBi’

MBCBi —MrLuBi, eCnVl...Mq)aKTi > MBCBi'

Pcn— cymma maTexa 3a CBEpX JIUMHUTHBIE BEIOPOCHI:
L i 4
Pon =Ks - Y p3' -Mcn' ( )
i=1
M i O,GCHVL..MqDaKTi < MBCBii
H — i i i
Mgaxr —Mgca, €6 Mgz >Mpcg'

win [T = Ii- Ky Mpgi + 51 Ky - (Mi - Mmggi).

OtMetum, uto Ko3(duimeHT 3Koiorudeckoil cutyaruu (Ks) ycraHoBieH niis
Kaxaoro peruoHa. st LIeHTpaabHOTO SKOHOMHYECKOTO paiioHa OH paBeH i
BbIOpOCOB B armocdepy 1,9, CTOKOB B BOJOEMBI 1,17 (mnsa ViBaHOBCKOM,
Koctpomckoit, Brnamgumupckoit, OprnoBckoii, Psazanckoit obGmacrei), mouB — 1,6
(yuuThiBaeTCsl mpu pasMmenieHuu oTxozoB), CeBepo-3amajHOro 3KOHOMHYECKOTO
pationa — 1,5; 1,35; 1,3; LleaTpanpHo-UYepHO3eMHOTr0 SKOHOMHYECKOTO paiiona — 1,5;
1,4; 2,0; VYpanbckoro skoHoMuueckoro paitona — 2,0; 1,18; 1,17; IToBoskckoro
AKOHOMHUYECKOTO paitona — 1,4; 1,9; 1,1 u T.1.

Pacuer cyMMbl miiatexeil 3a CTOKM TMPOU3BOJUTCS aHAJIOTMYHO, TOJBKO BMECTO
Mmgs 1 Mgcp ucnonb3ytorest Mipgc 1 Mpec — Maccsl HOpPMAaTUBHBIX U BPEMEHHO
COTJIACOBAaHHBIX CTOKOB, T/TOJ, a Takxke K» — 17151 CTOKOB.

[Inata 3a pa3MelleHHE TBEPIbIX OTXOAOB MPOU3ZBOJUTCS MO JIBYXCTAaBOUHOMY
Tapu(y ¢ UCIOIH30BAaHUEM CTABKH P2 3a COIJIaCOBAHHOE pazmelieHue (Tadi. 28) u Ps
— 32 HECOTJIaCOBAaHHOE, HECAHKIIMOHUPOBAHHOE pa3MELIEHUE OTXOAO0B, TO €CTh B 5-
KpaTHOM pa3Mepe.

Bonpoce! u 3aganus:
IIpumep pacuera 1. Paccunrarh cymmy ruiatexkeid 3a BBIOPOCHI B aTMocdepy
koTenbHoM npu Ky = 1,9. Maccel BBIOPOCOB TPUBEEHBI B TaoJI.
dakTUYecKHe, HOPMATHUBHbIE 1 BPEMEHHO-COTJIACOBAHHBIE BHIOPOCHI
u BesimuuHbl My', Mca', M, T/ron

3aI‘p$[3HI/ITCJ'IB MdpaKT MH,Z[B MBCB MH M_]'[ MC 71
SO, 300 200 250 200 50 50
NO; S 6 6 3) 0 0
3omna 50 40 50 40 10 0




IIpumeuanne. Mgpaer — MOIYyYEHBI B pe3yiabrare 3aMepoB; Mmpms, Mgsce —
pacCUUTaHbl U 33/1aHbl KOHTPOJUPYIOIUMH opranaMu; My, My, Mcnr — paccunTtansl
110 Myaxr, M, Mace 1o popmynam (2), (3), (4).

Pemenne. Cymma 1uiatexa B Ipenaeiax HOpMatusa mo Gopmynie (2) ¢ yueTom
Tabn. 26.

Py=19-140-200+52-5+103-40]=23522 py0.

CymMa maTexa B mpejenax JumMuTa (o BTopoMy 6a30BomMy HOpMaTuBY) st SO;
¥ 307561, Tak kak NO; He npeBbimaeT HopMaTuB Mg (3).

Pr=1,9-1200 - (250 —200) + 515 - (50 — 40)] = 28785 pyOd.

CyMMa miaTexa 3a CBEpXJIMMHUTHBIE BEIOPOCHI (paccuuThIBaeTCs TOBKO it SOy,
TaK Kak Myar > Maca (4).

Pcp=1,9-5-200 - (300 —250) = 95000 py®.

IIpumep pacuera 2. Paccuurtarh cymmy Imiatexed 3a CTOKA B BOJOEM M 3a
pasmenienue otxoqoB mpu K = 1,16 (s crokoB), Ky = 1,6 (a1 mou). Maccsl
BEIIIECTB B CTOKAX M pa3MENIaeMbIX OTXO/aX B TaOJIHIIAX.

dakTHYeCKOe, HOPMATHBHOE U BPEMEHHO-COIJIaCOBAHHBbIE CTOKH, a TAKIKe

BeJn4rHbI Mu, Mca, M, T/TOJ

3arp$[3HI/IT CJIb MCbaKT MH JIC MBCC MH M b MC 71
A30T HUTPUTHBIN 1,3 0,2 0,7 0,2 0,5 0,6
B3BemenHbIe BemecTBa 5 4 6 4 1 0
Hedrenmponyktsl 10 11 11 10 0 0

dakTHUYeCcKHUe U coryiacoBanubie (Mc) Maccebl pa3MeniaeMbIX 0TX0/10B,

a tak:xke Mca m My, T/TOA1

3arpsA3HUTEIb Mpar | Mc | Mg | Mcn
KommyHanbsHo- 200 | 150 | 150 | 50
OBITOBBIE OTXOJBI, M°

Tokcuunele oTxXodnl 3-| 3 3 3 0
ro Kjacca, T/ToJ

Tokcuyuple OTXOOBLI 4- 2 3 2 0
ro Kjacca, T/ToJ

Pemenune. Maccel My, My, M1 y’ke paccuntansl U ipuBeieHbl B Ta0m. 31.

CymMmmMma mutaTeska 3a HOpMaTUBHBIE CTOKH (2) ¢ yueTom Taodu. 27:

Py =1,17- [13775-0,2+366-4+5510-10] =69403,23 pyO®.
CyMmMma muiaTesxa 3a BpeMEHHO-COTJIaCOBaHHbIE CTOKH (3):
Py =1,17- [68875-0,5+ 1830 1]=42432,98 pyo.

CyMmMma muiaTesxa 3a CBEpXJIMMUTHBIE CTOKH (4)

Pen=1,17- (5-68875-0,6)= 24175125 py®.

CyMma miarexxa 3a pa3MEIIEHHE COTrJIacOBAaHHOW (JIMMUTHPOBAHHOWM) MacChl
OTXOJI0OB C yuyeToM TadJ. 29:
Pp=1,6- [15-150+497 -3 +248,4 - 2] = 6780,48 py0.



CymMma mniateka 3a HECOTJIaCOBAHHOE pa3MelleHHE (B JAHHOM Cllydae TOJIbKO
KOMMYHaJIbHO-OBITOBBIX) OTXO/OB:

Per=1,6- (5-15-50) = 6000 py6.

ba3oBblli ypOBEHB

e (CorlacHO J0roBOpy Ha KOMIUIEKCHOE MPHUPOAOIOIb30BAHUE MPEANPUITHE
NBanoBcko# 001aCTH JOMKHO MEPEUUCTATh IUIaTy 3a BEIOpochkl B aTMochepy NO,
€KEeKBapTaJbHO. Y CTAHOBJIEHO: MPENEIbHO-TONYCTUMBIA BBIOpOC — 12 T/KBapradn,
TUMUT BBIOpocoB — 15 1/kBapTan. [IpennpusitueM ObuTM TIPOU3BEAEHBI BHIOPOCHI 15,
12, 20 u 13 T mnokBapTaidbHO. B KOHIIE Troja MNpeaNnpusATAE MEPEYUCTUIO 3a
3arpsizHeHue atmocdepsl 5928 py0. Kakue gonymiens! Hapymenus ? KakoBa momkHa
OBITH CyMMa TuTaTexa ?

e [Ipennpustue, pacnonaratomieecs B LleHTpaJbHOM 3KOHOMHUYECKOM pailoHe,
mpou3BOIUT BBIOpOoCckl B atmocdepy SO,. HopmatuBHas macca BBIOpOCOB — 55
T/ron1. Jlumut BBIOpOCOB 79 T/roa. DakTHuecKue BBIOPOCHI COCTABISIOT 95 T/rOA.
KakoBa cymma mnatexa 3a 2003 r., nepeunciisiemast NpearnpusaTHeM B TOCOIOKET ?

o Ilpenmpusitue SApocnaBckoil 00JACTH MPOU3BOAUT BBIOPOCHI BPEIHBIX
BELIECTB B aTMOC(EPY, IEPEUUCICHHBIX B IPUBEACHHON HUXKE TaOJIULIE.

BemectBo | @aktnueckue | Hopmarusnas | Jlumur
BBIOPOCHI, Macca BBIOPOCOB,
T/TON BBIOPOCOB, T/TON
T/TO]1
3om1a 105 80 110
CuHery 55 20 35
V05 100 40 60

KaxoBa nomkna ObITh cymMma 1utateka B 2003 r., nepeuucisiemasi IpeanpusiTieM
3a 3arpsi3HEHUE OKPY Karollen cpeibl ?

o [Ipennpusarue Koctpomckoit 001acTi MpOU3BOIUT BHIOPOCHI B aTMochepy
NO. IlpenenbHo-momyctumas macca BbeiOpoca — 40 T/rox. JlumMuT BBHIOPOCOB
coctaBisier 60 1/roa. daktuueckue BeIOpOCH! cocTaBisiroT 90 1/roa. KakoBa cymma
TIaTexa, mepeuncisieMast peAnpUsITHEM B BUE HAJIOTa B TOCOOKET ?

e [Ipeampusitue t. VBaHOBa MPOW3BOAMT BBHIOPOCHI CBHHIIA B aTMmocdepy.
KoHTponupyomuM opraHoM yCTaHOBJIEHO: HOpMaTHBHasi macca BBIOPOCOB — 35
T/TOJ, TUMUT BbIOPpOCOB — 45 T/ron. dakTUUecKrue BBIOPOCH COCTABISAIOT 45 T/TO/I.
KakoBa cymma marexa, mepeuucisiemMasl MPEANPUSTHEM B TOCOIOKET B  BHJIE
HaJlora 3a HEraTUBHOE BO3JIeHCTBUE ?

o [Ipenmpustue KocTtpoMckoit o0nactu mNpou3BOAUT cOpOoC B BOAOEM
ammonuiinoro azota. [IJIC coctasusietr 40 1/roa. B cuity onpeaeneHHbIX TPUYUH AJIs



npeanpustus Ha 2003 r. O6buta ycranosiena BCC — 45 1/ron. dakTuueckue
BBIOPOCHI paBHsUTHCH 65 T. KakoBa nepednciisiemast IpearnpusTieM cyMMa TiiaTexa B
rocOIO/KET B BUJE HAjora 3a HeTaTUBHOE BO3/EiCTBUE ?

o [Ipenmpustue r Ulyu B 2003 1. mpousseno BeiOpockl B atmochepy SOz u NO,
B KOJINYECTBAX, MPUBEJICHHBIX B HIDKECIIEAYIONIECH TaOIuIIe.

BemecTtBo PakTU4ECKHE HopmaruBhas JIumuT BHIOPOCOB,
BBIOPOCHI, T/TO] Macca BRIOpOCOB, | T/TOA
T/TON
SO, 97 65 77
NO, 106 57 68

KakoBa cymma 1iatexa 3a HEraTUBHOE BO3JICHCTBUE HA IPUPOAY ?

[1oBBIIIEHHBIN YPOBEHD

e [Ipennpusarre KOMMyHaJIbHOTO X035icTBa I. KMHEMIMBI TPOU3BOAUT BHIBO3 HA
MYCOPHYIO CBAJIKY TBEPBIX KOMMYHaJIbHO-OBITOBBIX OTXOJIOB. C
KOHTPOJIUPYIOIIMMH OpPraHaMU COTJIACOBAHO Pa3MEILECHUE 1009 m3/ron oTxom0B.
®daktuuecku 3a 2003 r. 6bu10 BBIBe3eHO 1260 T oTX0/10B. KakoBa cymma marexa 3a
HEraTUBHOE BO3JCHCTBUE ?

e PaccunTaTh pa3Mep IUIaThl 3a 3arpsisHeHHEe atMocdepHoro Bozayxa B 2005 T.
aBTOTpaHcropToM aBtoxossaiictBa Ne 1, pacnosnoxennoro B 1. lBaHOBe.
[Ipenmpusarne nmeet B cBoeM coctaBe S0 eIMHUL aBTOTPAHCIIOPTA:

— u3 Hux 20 KAMA3oB, paboTaromudx Ha IU3€IBHOM TOIUIMBE (M3 HHUX 8§ €.
o0opynoBaHbl HeWTpaiauzatopamu, a 25 % He COOTBETCTBYIOT TpeOOBaHUSIM
CTaHAapTOB);

— 15 enunuIl Tpy30BBIX aBTOMOOMIEH Kiacca 4,5 T rpy30noAbeMHOCTU (M3 HUX 5
00Opy/IOBaHbl HEWUTpATM3aTOpaMHu, OCTaJbHbIE HE COOTBETCTBYIOT TPEOOBAHUAM
CTaHJapTOB);

— 2 aBTOOycCa ¢ KapOIOPATOPHBIMU JIBUTATEISIMHU, paOOTAIOIIMMU Ha OEH3WHE, HO HE
cHaOKeHbl HEHTPaTU3aTOpaMU U HE COOTBETCTBYIOT SKOJIOIMUECKUM TPEOOBAHUAM
10 BEIOPOCY BPEIHBIX BEIIECTB;

— 5 JIeTKOBBIX aBTOMOOMIIEH, KOTOPBIE COOTBETCTBYIOT HKOJIOTMUECKUM CTaHIapTaM.

ExenneBusiii mpoder onmnoro KAMA3a pasen 450 — 500 k.

[IpoGer rpy3oBoro aBToMo0OMIIsI, paboTaroiiero Ha OeH3MHE, PaBEeH 350 — 400
KM.

ABTOOYC 32 cMeny mpoezxaeT 150 — 200 kM, nerkoBoit aBromoOuns — 120 — 150
kM. KonudecTBo pabouux aHEH B HEIEI0 — 5, B MECSI] — 20 nHewn.

JIJist aBTOTpaHCcnopTa MpejiaraeTcsi CYUTaTh 3arpsi3HEHHUE M0 U3PACXO0JOBAHHOMY
TOTUIUBY, MpHUyYeM 0a3oBas 1ieHa (HOPMATUB IJIAThI 3a 3arpsi3HEHUE) MPU CropaHuu 1
T STWIMPOBAHHOTO OeH3WHa — 2,2 py0., HedTHIMpPOBaHHOTO — 1,3 py0., AM3EIHHOTO
ToruBa — 2,5 py0., razoBoro — 1,2 py6. (KOJMYECTBO HEITUIMPOBAHHOTO OEH3MHA
coctaBsieT 20 % oT 00111ero KOJINYECTBA UCIOJIB3yEMOTO TOILIINBA).



OnpenenuTh MIIATeXKW MO BBIOpOCAM 3arpsi3HSIONIMX BEIIECTB B arMmochepy
(oTmenbHO 1O BEIOpOCaM U 001IuE).

[I/IB nia tpancnopTHbIX cpeAcTB ycTaHaBiauBaroTcss ['OCTamu u OCTamu
KaK B BHJIC BEJIMYMH BHIOPOCOB TSI JAHHOTO CTAaHAAPTHOTO UCIIBITAHUS TaK U B BUC
MPOOETOBBIX BEIOPOCOB Ha KuitoMeTp myTH (15 r/xm).

Cnmcok JuTepaTypbl, peKOMEeHIyeMblii K MCII0JIb30BAHUIO M0 JAHHON Teme
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