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IHosicHUTEbLHAA 3alIHCKa

Metoanueckue YKa3aHuA npcaHasHav4YCHbl JJIA o6yqalonmxc;1, H3ydarouux yqe6Hy}0 JAUCHUTIIIMHY
DKojorus Ha JKCIIC3HOAOPOKHOM TPAHCIIOPTE

Lenblo METONUYECKUX YyKa3aHWHU SIBISETCS METOIUYECKOE COMPOBOXKICHHE OOYYAIOUIMXCS HpU
BBITIOJIHEHUN TIPAKTHYECKOH paboTEHI.

BrinonHeHre 00y4JaronMMHCs MTPAKTHUECKUX paboT CrIOCOOCTBYET:

— (opMupoBaHUIO OOMKX U TPOPECCHOHATHHBIX KOMITETCHIIHA;

— (GOpMUPOBAHMIO TMPAKTUYECKUX YMEHHUH B COOTBETCTBHM C TpPEOOBAaHUSMHU K
YPOBHIO MTOATOTOBKH 00YYaOIINXCsl, yCTAHOBJIEHHBIMU pabouell mporpaMMmoii;

— o0oOmieHue, cucteMaTH3alus, yriryojaeHue, 3aKperieHue MoJIy4eHHbIX 3HaHUM;

— COBEpUICHCTBOBAHHWE YMEHHUH IPUMEHSATH IOJIY4YEHHbIE 3HAHHUA Ha THPAKTHKE,
peanr3annio €IMHCTBA MHTEIUNIEKTYJIbHOM M TPAKTHYECKON NEATEIbHOCTH.

KpI/ITepI/II/I OLICHOK €IWHBI JIA BBIITOJHCHUS BCEX NPAKTUYCCKHUX pa60T 10 AUCIUIIIINHE SKOHOFHH
Ot1merka "5"
[IpakTuyeckass paOoTa BBIMOJHEHA B IOJHOM OObEME C COOJIIOJACHHEM HEOOXOIUMOM TIOCIIC0BATEILHOCTH.
OOyuatoruiecst padOTaIN MOJHOCTHEO CAMOCTOSTEIBHO: TIOA00pa HEOOXOIUMBIC JJIsl BBITOJHECHUS TIPeiaracMbIX
pa60T HUCTOYHUKU 3HaHHﬁ, ITOKa3ajn HGO6XO}II/IMBIG JJIA TIPOBEACHUA MPAKTUYCCKUX U CaMOCTOATECIBbHBIX pa60T
TCOPETUUCCKUE 3HaHWus, MpaKTU4YCCKUEC YMEHUA nu HaBBbIKHU.
Pabora oopmiieHa aKKypaTHO, B ONITHMAJIBLHOMN 151 (PUKCAIMH PEe3y/IbTaTOB (hopMe.
Otmerka "4"
[IpakThueckas WM CaMOCTOSITENIbHAs padoTa BBINOJIHEHA CTYJCHTAMH B IIOJHOM OOBEME M CaMOCTOSITEIIBHO.
Jlonyckaercsi OTKIIOHEHHE OT HEOOXOIMMOM MOCIIeJ0BATEIbHOCTH BBIITOJIHCHUS, HE BIMSIOUICE HAa TPABUIBHOCTD
KOHEYHOTrO pe3yiibTata (MepecTaHOBKa IYHKTOB THIIOBOIO ILJIaHA, MOCJIEJI0BATEIILHOCTh BBIIOJIHSIEMbIX 3aJlaHuil,
OTBETHI Ha BONPOCHI). MCIonb30BaHbl yKa3aHHbIE HMCTOYHUKM 3HaHMK. PaboTa Tmokazajiia 3HaHHE OCHOBHOTO
TEOPETHUYECKOT0 MaTepralia U OBJIAJCHHE YMEHUSIMH, HEOOXOJUMBIMH JUIsS CAMOCTOSITEIILHOT'O BBITOJIHEHHS PAOOTBHI.
JlomycKaroTcst HETOYHOCTH ¥ HEOPEKHOCTh B 0hOPMIICHUH PE3YJIbTATOB PA0OTHIL.
Otmerka "3"
[Ipaktuueckas padota BbIojHEHa 1 0(OPMIICHA C MTOMOIIBIO TIpenoaBarelisi. Ha BoinonHeHne paboThl 3aTpaueHo
MHOTO BpEMEHH (JlaHa BO3MOXKHOCTH JOAeNaTh paboTy aoma). OOydaromuiics Mmokaszajd 3HAHUS TEOPETHYECKOTO
MaTepHala, HO UCIIBITBIBAIIN 3aTPYAHEHUS [IPU CAMOCTOSITEIbHON paboTe CO CTATUCTUUECKUMH MaTepPUaJIaMU.
OTtmerka "2"
BeicraBnsieTcss B TOM cliydyae, KOTJia 00y4aroIIiicss OKa3alicsi He TOATOTOBIEHHBIMU K BBITOJHEHHUIO 3TOH paboOThI.
[Mony4eHHbIe Pe3yNbTaThl HE MO3BOJISIOT CAEIATh MPABUIIBHBIX BBIBOJIOB U MOIHOCTHIO PACXOJISITCS C TOCTABICHHOM
nenbio. OOHAPYIKEHO TUI0X0E 3HAHHE TEOPETUIECKOr0 MaTeprala U OTCYTCTBHE HEOOXOUMbBIX YMEHHUIA.

IIpaBuia BbINOJHEHUS] MPAKTHYECKUX 32/ 1aHUii
[MoaroroBka K MpakTHYECKUM padOTaM 3aKIFOYaTcs B CAMOCTOSITEIIBHOM HM3YYEHHH TEOPHU TI0 PEKOMEH]IyeMOi
JITEpaType, MpeayCMOTpeHHON pabodel mporpamMmoi. BrIoiHeHHe 3alaHuil TIPOU3BOIUTCS WHAWBHIYAIBHO B
Yachl, MPEIYCMOTPEHHBIC PACIIHCAHUEM 3aHSTUI B COOTBETCTBHU C METOJMUYSCKUMH yKa3aHHMSIMHU K MPAKTUYECKUM
paboraM. OTUeT MO0 MPAKTHYECKOW paboTe KaX/Iblii CTYJICHT BBIMOIHSIET UHIMBUYAIBLHO C YUETOM PEKOMEH AN
110 0(hOPMIICHHIO.
Otyer BBINOJHSETCS B paboyell TeTpajau, CAAeTCs IMPENoJaBaTelli0 M0 OKOHYAHHWIO 3aHSITHUS WM B Havaje
cieyroero 3austus. OT4eT JI0JDKEH BKIFOUATh MTyHKTHI:
- Ha3BaHHUE MPAKTUUECKOI pabOThI
- 11eTh paboThHI
- OCHAIIIEHHE
- 3aJ1aHne
- TIOPSZIOK PaOOTHI
- pelIeHue, pa3BepHYTHI OTBET, TA0IMIA, OTBETHI HA KOHTPOIBHBIC BOIIPOCHI (B 3aBUCHMOCTH OT 33 JaHUS)
- BBIBO/I ITO paboTe
[IpakTrueckas paboTa cYUTACTCS BHITOTHEHHOMN, €CIT OHA COOTBETCTBYET KPUTEPHUSIM, YKa3aHHBIM B MTPAKTUYECCKOM
pabote. Ecimit CTyAEHT MMEET IPOITYCKHU MPAKTHYSCKUX 3aHATHH 110 YBKUTEIHHON W HEYBAKUTEIFHON TPUIHHE,
TO BBIMOJHSET PA0OTY BO BpeMsl KOHCYJIbTAIINI OTBEJCHHBIX IPYIIIE M0 JAHHOW JUCIHUIUINHE.

IpakTuyeckoe 3ansiTue Nel



OHCHKa COCTOSAHUA Oprxca}omeﬁ Cpeabl Ha TPOU3BOJACTBCHHOM 00beKTe

Llenb pabomol: oOllEHKa COBPEMEHHOTO COCTOSHHS OKpY)KAIOIIEH cpenbl IOJ BO3/ACHCTBHEM aHTPOIIOTECHHON
Harpy3Kd Ha IPOU3BOJICTBEHHOM PEATIPHITHH JKEIIC3HOIOPOKHOTO TPAHCIIOPTA.

Topsiook evinonnenus pabomol

1) mpopaboTaTh TEOpETHYECKHH MaTepHall: W3yUYeHHWE MCTOYHUKOB 3arpsi3HEHHS] O0OBbEKTaMU JKEJIE3HOIOPOMKHOTO
TPaHCIIOPTA M ONUCATh OCHOBHBIE 3arps3HSIOIINE BEIIECTBA.

2) BHIOpaTh OOBEKT JKEJE3HOJOPOKHOTO TPAHCIOPTAa W OMNKHCAaTh €ro KIMMaTH4YeCKyH, THAPaBIMYECKYIO
XapaKTePUCTHKH, OIPEJENUTh COCTOSIHUE ITOYBEHHOTO TIIOKpPOBa, C(OpPMYIMpOBaTh  IPHPOJOOXPAHHBIE
OTpPaHUYCHUS, 3aIIOJTHUB cXeMy |

3) OLICHUTH CTENEHb BO3EHCTBUS HCCIIETyEMOr0 0OBEKTa Ha COCTOSIHUE aTMOC(epbl, THApPOcdepbl, TOYBEI;

4) Cnenath BBIBOJIBL

[Ipumeps! pereHus:

O6mwexr: HII13

Buniel 3arps3HEHUS: 3arpsI3HEHUS MMOYBBI, AaTMOC(HEPHI, BOJIBI

W cTOYHMKY 3arpsi3HEHUS: TPOMUTOYHBINA IFUTMHAP B IEPUOJT OTKAYKH aHTHCENTH-Ka, IINaIbI B poIecce
TPaHCIIOPTHUPOBKH, CKJIA]L

3arpsi3HsIoIIMe BellecTBa (KJIMMaTHiecKkue): HadTalnrH, aTpalieH, aneHadTeH, OEH30I, TOIYOJ, KCHUIIOJ

Knacc omacHocTH — 2

['mapaBnrueckue 3arps3HSIONIME BEIecTBa — cMoJia, eHOI

Koumponvhuie 6onpocul.

1. UTo BXOUT B MOHATHE SKOJIOTHUYECKOTO COCTOSHUS OKPYKAIOLIEeH cpepl?

2. Ha kakue knaccudukaiyu JensTcs 3arpsi3sHeHIs OKpYKaroIeil cpeibl )KeJIe3H0-10POKHBIM TPAHCTIOPTOM?

3. HazoBute HanOosee YacThie HCTOYHMKH 3arpsI3HEHHS U 3arpsI3HSIONIME BEIecTBA HA 00bEeKTax
HKEJIE3HOIOPOIKHOTO TPAHCTIOPTA.

Cooepoicanue omuema BKIIOYAET B ce0sl BBIBOJIBI 110 MTPOJICIIAHHON paboTe, PUCYHOK, OTBETHI HAa KOHTPOJIbHBIC
BOTIPOCHI

IIpakTHyeckoe 3anaTHE Ne2

Pacuer MaccooOMeHa OCHOBHBIX BHJOB CBHIpbSi W TOTOBOW MPOAYKUMM B O€30TXOAHBIX M MAaJIOOTXOAHBIX
TEXHOJIOTHAX IPOU3BOCTBEHHBIX MTPOIIECCOB Ha 00BEKTAX JKEIC3HOIOPOKHOTO TPAHCIIOPTA

Ilens paGoOTHI: U3yYNTH METOJIBI OIIEHKH 3KOJOTHIECKOTO yIIepOa mpru 6€30TXOAHBIX U MATOOTXOHBIX
TEXHOJIOTHSX, 03HAKOMHUTHCS C UX MPUHITUTIAMHA

BezorxomHas TexHOMOrHs OOECIIeUMBACT TEXHHYECKH IOCTH)KMMBIA MHUHH- MyM TBEpIBIX,
KUJKHUX, Ta3000pa3HBIX OTXOMOB (BHIOPOCOB, CTOKOB). Be30TXOAHOCTH HCIIONB30BAHUS CHIPBS MOXKHO
JOCTUTHYTH B TOM CJydae, KOTJa OTXOABI OJHOTO IIPOM3BOJACTBA SBIISIFOTCS CBIPEEM [UISL JIPYTOTO.
Be3oTxonHas TeXHONOTHs IpeIyCMAaTPUBACT yJIaBIMBAaHHE MOJE3HBIX BELIECTB B CTOKaX M BBHIOpOcax C
T0- CJIEAYIOIUM HX HUCIIOIb30BaHUEM IS HY K MPEIPUSATHS WM peanu3ai. KpoMe OCHOBHOTO CHIPhs
B NPOM3BOJCTBE HCIIOJB3YIOTCS BCIIOMOTATENbHBIE MPUPOIHBIE pecypchl (BOAa, BO3AYX, TOILUIMBO). B
0€30TXOHBIX TEXHOJIOTUSIX MacCOOMEH OCHOBHBIX BHIOB CHIPbSl 1 TOTOBOM MPOIYKIMH XapaKTepH3yeTCs
YpaBHEHHEM:

Mc =Y Mmi

rme Mc —Macca OCHOBHOTO CBHIphst; Mrni — Macca i-it rotoBoit ipoaykimm; N
— YHCII0 BUJIOB MTPOYKIINH, M3TOTABINBAEMOM U3 CHIPbS i-TO BH/IA.

B cOBpeMEHHBIX TEXHOJOTHUIX MOJHOE HCIOIb30BAHUE ChIPhS MPAKTHYECKA HEBO3MOXKHO KPOME
Toro 3to mpoTtuBopeunt Il 3aKoHY TepMOIMHAMUKA. MaJoOTXOmHAs TEXHOJIOTHS XapaKTephU3yeTcs
MTOJTy9eHHEM TOTOBOW MPOAYKIMH TPH TEXHUYECKOM MHHUMYME TBEPHBIX, JXHIKHUX, Ta3000pa3HBIX
0TX0JI0B (CTOKOB, BEIOPOCOB). MalloOTXOMHBIE TEXHOJIOTUU MPEIYyCMATPUBAIOT PabOTHI MO MepepaboTKe
OTXOJIOB, X WCIOIH30BAHHUE I M3TOTOBJICHHUS HOBBIX BHJIOB MPOAYKIIUH U TOBAPOB HEOOXOIUMBIX IS
HaceJleHWs. MaloOTXOMHAs TEXHOJOTHS TII03BOJISIET YBEIHMYUTh OOBEM BBIMYCKAEMOW MPOMXYKITHIH,
COKpATHTh PacXo] MPHUPOTHBIX PECYPCOB, YMEHBIINTH 3arps3HEHUS OKpYXKaromeidl cpeabl. MaccoOMeH
OCHOBHBIX BUJIOB CHI- Pbsl B MAJIOOTXOHBIX ITPOIIECCAX:

Mc =3 Mrni + Motx



rae MoTx — Macca BellecTBa B 0TX0JaX, BEIOpocax, ctokax (MoTx — min)

OTKpBITBI TIPOLIECC XapaKTEPU3YETCsl HCIOJIB30BAHUEM CBIPbSl TOJBKO JAJS OCHOBHOM
npoxykuuu. Ilone3Hple BemecTBa B OTXOJax (BbIOpocax, CTOKaXx) B OT- KpPBITOM IIporiecce He
YIIABJIMBAIOTCS, @ TOJIBKO 3arps3HSIOT OKPYXKaroulyto cpery. MaccoOMeH B OTKPBITOM IpoLiecce:

Mc = Mrn + Motx + MBbIOp + McT

rac MBH6p u Mct — Mmacca BCIICCTBA OT HUCIIOJB3YEMOI'O ChIPpbA COOTBET- CTBCHHO B BLIGpOC&X n
CTOKax.

Jnsi  KOMMYECTBEHHOW OIIGHKH HCIONB3yeMOTO ChIpbS B TEXHOJNOTHYECKHX IMpOIeccax
HCHONIB3YIOT Oe3pa3mepHbiii kodddurment Ke, xapakrepusyronmii 6e30TXOAHOCT WIH MaJIOOTXOHOCTh
nporiecca:

Kc =3 Mrni/ Mc

Ecmu x = 1, To TexHOJOTHYUCECKHUI Tporiecc cunTaetcst 6e3otxonubiM; K = 0,9-1 mporecc moutu
6e3otxoausIif; k = 0,5-0,9 nmporiecc MaTOOTXOAHBIH; K < 0,5 MPOIlecc OTXOHBIH.

Hcxoonbie oannvie:

i HrpeIreHThI 3arpsi3HEHHS Mi, Ho:1.1, py0./T ITi, TeIC.py6./TOA
T/T0A
Ma3yT

1 | 3oma 0,36 8,25 0,374
2 | Oxcun yrnepoma (CO) 30,182 0,005 0,019
3 | Oxkcumsr azora (NOX) 10,267 0,42 0,543
4 | Oxcuusl cepsl (SOX) 157,44 0,33 6,546
5 | Iaruoxuce Banams (V205) 122,949 8,25 127,805

Hroro 321,198 135,287

TIpumep pewenus.:

BanoBsIii BEIOPOC TBEPABIX YacTHIL (30JIbI) B TBIMOBBIX Ta3aX KOTEIbHBIX qr = 0,1%;
m=

2400

T, f=

0,01;

Lt=0,85.




oo e

Mrg = 0,1x2400%0,01x(1- 0,85) = 0,36,
BaoBsrii BBIOpOC okcuia yraepoaa ql =
0,5%,;

g2 = 0,5%;

R =0,65;

Qi" = 38,89 M/ x/xr,

Cco =0,5%0,65%38,89 = 12,639 (xr/T)

Mco = 0,5%x2400x%(1- 0,01x0,5)x103=30,182;
BanoBeliii BBIOpoc okcu1oB a3ota Knoz2 =

0,11,

b=0.

Moz = 2400x 38,89 x0,11x(1-0)x10°=10,267 (1/ron)

BaJioBbIii BBIOPOC OKCHIOB CEPbI

S'=

4,1 %;

T]‘soz =

0,2;

T]Hsoz =0.

MSO2 = 0,02x2400%4,1x(1-0,2)x(1-0) = 157,44 (1/rox)

Bri6poc msatrnokucu Banaaus B’=2400 T;
Juist Mazyta ¢ Sr > 0,4% onpenensitot 1o hopmyoie:

Cuaos = 95.4% 4,1 - 31,6 = 359,54 (1/1).
Noc= 0,05,

n: = 0,85.

Mvzos = 359,5 4 x2400%(1-0,05)x(1-0,85)x 10°=122,949 (se oTHOCHTCS K 6€30T-

XOJTHBIM)

Topsiook gvinoanenus pabomot

1. TIO3HAKOMHUTBECA C IMPUHIUIIAMUA pa60TI>I 6630TXOHHLIX M MaJOOTXOIHBIX TSXHOJIOTHH Ha

KeJIe3HOZOPOKHOM TPAHCIIOPTE;

2 . paccHuTathb MaccoOMeH OCHOBHBIX BHUJIOB CBIPbS,

3. CJIEJIaTh BBIBOJIBIL.

Konmponvhbvie sonpocul.

Kakue OpEANpUATHA Ha3bIBAIOTCA MAJIOOTXOAHBIMU U 6630TXO,Z[HLIMI/I?

Yro Takoe 0TX0apI?
KakoBBbI METO/IbI MIX yTHIIM3AIMN?

HazoBute n3BecTHBIC BaM Knaccn(bmcaunn OTXOO0B.

Cooepoicanue omuema BKIIOYAET B ceOst BBIBOJIBI 110 TPOICIIAHHONW paboTe, OTBETHI HA



KOHTPOJIbHBIC BOIIPOCHI.

MpakTnyeckoe 3ansTue Ne3

Pacuer mmarexeii 3a 3arps3HCHUC aTMOC(i)epI)I MNEPEABUIKHBIMU UCTOYHUKAMU HaA KCJIIC3HOAOPOKHOM TPAHCIIOPTE

Llenv pabomwei: M3y4UTh METONMKHM pacyeTa IUIaTeXeH 3a 3arps3HeHue aTtMoc(epsl NepeIBHKHBIMH
WCTOYHHKAMH; BBIOJHUTh XapaKTEPHBIA UIS pEajbHBIX YCIOBHH pabOTHl MPEMIPHITHH JKEe3HOAOPOIKHOTO
TpaHCIOPTa pacyeT IUIaTeXeH.

[IDK — myHKT 3KOJIOTHYECKOTO KOHTPOJSI OOBIYHO CO3JAFOTCS MPH JIOKOMOTHBHBIX JEMO U
UCTIOJIB3YIOTCS JUISl KOHTPOJS BBIOPOCOB TemioBo30B. OOIias HOpMAaTHBHAs IUlaTa 3a BBIOPOCHI
3arps3HAIONMX — BEIIECTB OT  IMEPEABMIKHBIX HMCTOYHHKOB B  3aBUCHMOCTH OT  KOJHWYECTBA
M3PacX0I0BAaHHOTO TOILIHMBA (TIepBas METO/ Ka) ompeersieTcs no Gopmye:

IT u.tpanc = VeTe Ka.atm Ku, e = n (4.1),

rac € — BUJ TOIINIMBA, Ve — yAaeibHasd 1Jjiata 3a JOIyCTUMBIC BLI6pOCBI 3a- I'PA3HAIOIINX BEUICCTB,
o0pasyronmxcs IpU HUCIOJIL30BaHUM €-TO BHUJA TOIUIMBA; 1€ — KOJNMYECTBO €-TO BHJA TOIUIMBA,
N3paCXOJ0BAHHOI0 MNEPCABUKHBIMU HCTOYHUKAMHW 3arpsA3HCHUSA 3a OTUYCTHBIN nepuon, Ka.atm—
K03(HUIMEHT SKOJIOTHYECKON CUTYaIlMH M AKOJIOTHYECKOH 3HAUMMOCTH aTMOC(Epbl B JAHHOM PETHOHE.
Ku
— ko3 punmenT nHaeKkcanuy (yTBepiKaaeTcs o KaxaoMy roqy Munnpupoasl Poccuu o cornacoBaHuio
¢ Mundunom u Munskonomuku Poccun).

B mpakruueckoit padore npunumaercss Ku = 94. CraBku 1iathl 3a BBIOPOCHI 3arpsi3HSIIOIIMX
BEIECTB, oOpasylommxcsa npu cropanuud 1 T win 1 M3 pasmuusbix. IIpy OTCYTCTBHMM IJaHHBIX O
KOJIMYECTBE M3PacXOJOBaHHOTO TOILUIMBA IUIATa 3@ BbI- OPOCHI 3arPsI3HAIONIMX BEIIECTB OT IIEPEIABIKHBIX
HCTOYHHMKOB ONPEENACTCS B 3aBUCHMOCTH OT KOJIMYECTBA TPAHCIIOPTHBIX CPEACTB (BTOpast METOMKA) TI0
¢bop- myue:

IT m.tpanc = nmu.i [Tmu.i Ks.atm K u,

rae 1 =1 n (4.2) rae nmnu.i — KOJMMYECTBO MEePEIBHKHBIX HCTOYHUKOB i-T0 TH- 1a; [Tnun.1 — rogoBas
UIaTa 3a MePeABMKHOM HCTOYHHK i-TO THIA, PYyO.

[Tnata 3a TpeBbINICHUE TOMYCTHMBIX BBIOPOCOB 3arps3HSIONIMX BEMIECTB OT IMEPEIBHKHBIX
HCTOYHUKOB OTIPEIEIACTCS M0 POpMYyIIe:

Icu.tpasc =51 H. j j,

I'me j= n I'me Iln.j — mmata 3a HOMyCTHMBIE BBIOPOCHI 3arps3HSIONIMX BEIIECTB OT j-TO THIIA
TPAaHCIIOPTHOTO CPEICTBa; j — MOONS TPAHCIOPTHBIX CPEACTB j- TO THIIA, HE COOTBETCTBYIOLINX
crangapram. Omnpenernsercss KaK COOTHOIICHHWE KOJWYECTBA TPAHCIIOPTHBIX CPENCTB, HE OTBEYAIOIIMX
TpeOOBaHHUSAM CTaHIAPTOB, K OOLIEMY KOJMYECTBY TPAHCIIOPTHBIX cpeacTB. [lmara 3a mpeBblIeHHE
JOIYCTUMBIX BBIOPOCOB HAYMCILIETCS TEPPUTOPHAIBHBIME opranamMu MuHnpupoasl Poc- cuu 1o
pe3ylbTaTaM ~ KOHTPOJSL ~ COOTBETCTBHS  TPAHCIIOPTHBIX  CPENCTB  TpeOOBaHUSAM  CTaHIAPTOB,
pErJIaMeHTHPYIOIMX COJACP)KaHUE 3arps3HSIONIMX BEIIECTB B OT- Pa0OTaBIIMX Tra3aX B YCIOBHSX
sKcIUTyaTanud. [Ipy mpoBeieHUH pacyeToB MO TPETheil METOAMKE IPEkKIe BCEro HEOOXOIUMO IPOBECTH
3aMepbl BHIOPOCOB ¢ OTPabOTABIIMMH Ta3aMu AW3elNiell TEIUIOBO30B M peprikepaTOPHOTO ITOIBHIKHOTO
co- crasa (PIIC) na IIOK. 3ameps! mpon3BoasaTcst Ha 5 pexxumax (xomoctoit xox XX, 25 %, 50 %, 75 %,
100 % ot MakcuManbHOW MOIIHOCTH). Pacuer BenwdmH (haKTUIECKHMX BBIOPOCOB MPOHU3BOAWTCS IO

dhopmye:
miamnm=gikk TKfKB,

rne k=nI'ne gik — ynenpHBII BEIOpOC i-TO 3arps3HSIONIETO BEMIECTBA MTPpU paboTe ABUTATENS Ha
k-oMm pexxume, Kr/4; n — YnCIO PEKUMOB pabOTHI qBUTATENs; K — OIS BpeMeHH paboThl ABUTraTeNs Ha k-
oM pexume; T — cymmapHOe BpeMst paboThI An3els MOABMKHOTO cocTaBa; npuauMaeM T = 1000 u/rom; Kf
— KO3 PUITMEHT BIUAHHS TEXHUYECKOTO COCTOSIHUS U3€JIel Ha BEIMUMHY BIOPOCOB B aTMochepy.

[TpuanMaetcs paBHBIM 1 1uist au3eneil co cpokoM CiryObl 10 2-X et u 1,2 — cBblme 2-X JeT
(mocnenHee mpuHATH NpH pacderax); KB — xoadduuenT, y4uThBaIOMMK pealibHOe BpeMsi paboThl
Ju3enell MoJBMKHOTO cocTaBa; uist TenioBo3oB U PIIC npunsare coorBeTcTBEHHO 8,5 1 1,3.

HccnenoBanne  CTPYKTypbl — 3arpsi3HEHHS  aTMOCQepbl  CTallMOHAPHBIMA ~ MCTOYHHKAMHU



JKEJIE3HOIOPOXKHOTO TpPAHCIOPTa IOKa3bIBaeT, uTo mopsaka 90 % BaioBoro oObeMa 3arpsiHSIOIINX
BEIIECTB, BBIOpachiBaeMbIX B arMoc(epy JHMHEH- HBIMA MPEANPUSTASIMH, HPUXOJUTCS Ha IOJIO
SHEPreTHYECKUX TEIJI0arperaToB KOTEIBHBIX, OKOJO 5 % 3arps3HSIOIINX BEIIECTB BHIOpAchIBacTCS B
atMocepy TmpH paboTe HHEPrOTEXHWYECKUX TeryloarperaTtoB (Ky3HEUHBIX IIedel, arperaTtoB
TEepMHUYECKOH 00pabOTKM M3AENi, CYNIMIBHBIX YCTaHOBOK M T.J.), MCITOJIB3YIOUINX TBEPAOE, )KUAKOE 1
razoo0Opa3Hoe TOImMBO. [IpHONMM3UTENHHO TaKOe K€ KOJMYECTBO 3arpsi3HSIONIMX BEIIECTB IONANAeT B
aTMoc(epy OT TEeXHOJOTMYECKHX arperatoB (CTAaHKOB, MOEUHBIX BaHH, OKPACOYHBIX KaMep, CBAPOUYHBIX
moctoB u T.4.) Kommoarperarbl KOTENBHBIX Pa0OTAlOT Ha pPa3IMYHBIX BUAAX TOIUIMBA, M BHIOPOCHI
3arps3HSIOMIMX BEIECTB 3aBUCAT KaK OT KOIMYECTBAa M BHJAA TOIJIMBA, TaK U OT BUAA TeIioarperara.
VY4uThIBAEMBIMU 3arps3HAIOIIMMY BEIECTBAMH, BBIACISIIOIIUMUCS MPH CTOPAaHUM TOIUIMBA, SBISIOTCS:
TBEPbIC YaCTHIIBI (30J1a), OK- CHJ| YTIIEPOIa, OKCUIBI a30Ta, OKCUIBI CEPBI, TISITHOKUCH BaHa IMs. BanoBbiii
BBIOPOC TBEPABIX YACTHII (30JIbI) B IHIMOBBIX Ta3aX KOTEJBHBIX ONPENEISeTCs 10 GopMyIie:

MTB = qrmf (1 L),

rJie (T — 30JIbHOCTh TOILUIMBA, %; M — KOJHMYECTBO M3PACXOJIOBAHHOTO TOIUIMBA 3a Trof, T; f —
0e3pa3MepHbIid KO3 GHUIIUEHT, 3aBUCSIINN OT THIA TONKH M TOIJIMBA;, JUIS KOTEJIBHBIX, PAOOTAIOIIMX Ha
masyre, npunsate f = 0,01; ma yrme f = 0,0023; LT — addektuBHOCTS 30JI0yIOBUTENCH; TNpH
UCTOJIb30BaHUY IUKJIOHA JIJISI OYUCTKH OTXOMASAINIMX ra3oB koteapHol L1 = 0,85. BayioBblit BIOpOC OKCcHIa
yIJie- Pojia PacCUUTHIBACTCS MO hopMyJie:

MCO = CCOm(1 0,01q1)103,

rae - ql moTepu TEIUIOTHI BCIENCTBHE MEXaHMUYECKOH HEMOJHOTHI CrOpaHus TOIUIMBA, Y%0; IUIs
mazyta ql = 0,5, ms yros ql = 5,5; CCO — BbIXOJ] OKUCH yTIie- poja P CKUTaHuK TorumBa, kr/T: CCO
= q2RQir, (2.3) rre q2 — NOTEpH TEIUIO- Thl BCIEICTBHE XUMHYECKOW HENOJHOTHI CropaHus, %; Iuis
KOTEJIbHBIX MPENPHUATHIA JKeJIE3HOAOPOKHOTo TpaHcmnopTa npuHuMaercs q2 = 0,5; R — xoadduiment,
YUUTHIBAIOUIMI JIONIO MOTEPU TEIUIOTHI BCIIEACTBHE XMMHYECKOW HEMOJHOTHI cropaHus: R = 1 aus
tBepmoro TommBa, R = 0,5 mis raza; R = 0,65 mis maszyra;, Qir — Hu3mas TemoTa CropaHus
HaTypaJibHOTo TorumBa, MJIx/kr. BanoBsiii BHIOPOC OKCHIOB a30Ta, T/TOJI, ONpenessieTcs o popmylie:

MNO2 = m Qir KNO2(1)103,

rae KNO2 — napameTp, XapakTepu3yIOIHii KOJMYECTBO OKHCIIOB a30Ta, o0pasyrommxcst Ha 1
I'Tx rerna, xr/I'JDx 1ns pa3iuuHbBIX BUIOB TOIUIMBA B 3aBHCUMOCTH OT IIPOW3BOJHUTENBHOCTH
koTnoarperara; s mMazyra KNO2 = 0,11; mns yrs KNO2 = 0,23; Koaddunuenrt, 3aBucsimuii ot
CTETIEHH CHIKCHHSA BBIOPOCOB OKCHIA a30Ta B pe3yjbTaTe NPHMEHEHHs TeXHHYeCKuX pereHuil. s
KOT- JIOB IPOU3BOIUTENBHOCTHIO 110 30 T/9ac = 0.

BasnoBeiii BEIOPOC OKCHAOB CEpBI, T/TO/, OMPENEISETCS TOJBKO JUIS TBEPIOTO M IKHKOTO
TOIUIMBA TI0 (popmyre:

MSO2 = 0,02mSr(1S02)(1S02),

rae Sr — colepKaHue cepsl B TommBe, %; SO2 — Hois OKCHIOB CEephl, CBSI3BIBAEMBIX JIETyUeH
30708 TormBa. Js yrieit Kancko-AumHackoro OacceitHa mpuHIMaeTcs: paBHOH 0,2, 3KHOacTy3CKuX —
0,02, mpounx yriei - 0,1; mazyra — 0,2; SO2 — o1t OKCHIOB cepbl, yaBIuBaeMasl B 30110ysoButene. s
CYXHX 30JI0yJIOBUTeINeH mpuHrMaeTcs paBHo# 0. PacdeT BEIOPOCOB MATHOKKCH BaHAINS, IOCTYIIAIOMIEH B
aTMoc(epy ¢ JbIMOBEIMH T'a3aMH ITPU CYKUTAHUH YKUAKOTO TOIUIMBA, BBIOJHAECTCS 110 opMyIte:

MV205 = CV205B(10C)(171)103,

rae B - Komm4ecTBO M3pacxoJ0BAaHHOTO MasyTa 3a ron, T; CV205 — comepkaHue MATHOKHCH
BaHA/MsI B XKUIKOM TOIUTUBE, I/T; TP OTCYTCTBUH PE3YJIBTATOB aHAIN3a TOILUIMBA Tt MasyTa ¢ 3r>0,4%
ompenessirot o ¢popmyne; OC — k03P PUIIMEHT oceaHus AT OKICH BaHAMsI Ha MIOBEPXHOCTHA HArpeBa
komioB: 0,07 — I KOTIOB ¢ IPOMEXKYTOYHBIMH NTapOHATrPEBATENISIMU, OYHCTKAa IOBEPXHOCTEH Harpesa
KOTOPBIX TPOHM3BOIUTCS B OCTaHOBIEHHOM coctosHu; 0,05 — mi1s KoTiaoB 0e3 NMpoMeXyTOYHBIX
TapoHarpeBaTeseld MpH TeX K€ YCIOBHAX OYMCTKH; 0 — JUIS OCTAJIbHBIX CIIydaeB; T — JOJIS TBEPHABIX
YacTHIl B NMPOAYKTAX CrOpPaHMS >KHJIKOTO TOIUIMBA, YJIABIMBAEMBIX B yCTPOWCTBAX IUISi OYMCTKU Ta3oB
Ma3yTHBIX KOTJIOB. B mpaktuueckoii pabore npuanmaercst T = 0,85. g kakaoro MCTOYHMKA 3arpszHe-
HUSl BO3AYIIHOM CpeAbl yCTaHABIMBAIOTCS HOPMATHBHI NPEAEIBbHO- JOMyCTHMBIX BbIOpocoB (I1/1B)
3arps3HAIONMX BemecTB B atmMocdepy. [1/IB ycranasnuBatores ¢ ydetom [1JIK 3arps3Hsronmx BemiecTs,
YpOBHA HMX (DOHOBBIX KOHLEHTpPAIMH, THAPOJIOTHYECKHX, T'MIPOXMMHYECKHX, KINMAaTOJIOTHIECKHUX,
reopU3NYeCKUX XapaKTepUCTUK TEPPUTOPUH M MpUpOAHBIX 00bekToB. CymiHocTs BHeApenus I1/IB —
OTpaHWYEHHE Pa3oBBIX BbIOpocoB. IlpenenbHO-momyctumeni BeiOpoc (I1/IB) — macca 3arpsiHSIOMNX
BEIIECTB, BHIOPOIICHHAS B BO3/YIIHBIH OACCEHH B €AMHUILY BPEMEHH, KOTOpast HE CO3/1aeT B IPU3EMHOM
IIPOCTPAHCTBE YPOBEHbB 3arps3Henns Boie, yeM [1/1K. [Tnatexu npeanpusTrs 32 HOPMaTHBHBIN BBIOPOC
3arps3HSIO- IUX BEIIECTB B aTMocdepy, ThIC. py0./To, ONpeaensoTcsl 3aBUCHMOCTBIO:



I =Tlyn.w.iM i 10 i = n mpu MiMII/IBi,

I'ne Ilyn.Hi — craBKa miiatel 3a BEIOpoC 1 T i-ro 3arpsBHsIOMEro BemlecTBa B npexaenax [1/1B,
py0.; Mi — (akTudeckas Macca BBIOpoca i-TO 3arpsi3HSOMETro BemiecTBa, T/Tom; MIIJIBi — macca
MIpeeIbHO-I0IyCTUMOT0 BBIOpOca i-ro 3arpsi3Hstoniero BemiectBa, T/Ton. CraBka miatel, pyO./T, 3a
HOPMATHBHBEIM BBIOPOC 1-TO 3arps3HSIONICTO BemlecTBa ompenersiercs no Qopmyne: IlynHi =
Ho6m.iK»3.atMKu ['neHO.1 6a30BBI HOPMATHB TUIATHI 32 BBIOPOC 1-TO 3arPsA3HSIONICTO BEIIeCTBa, PyO./T;
Ka.atM — KO3 PUITUCHT SKOJOTHYSCKON CUTYallul U IKOJIOTHIECKOM 3HaYMMOcTH atMocdepsl; C Helbo
CHIDKEHHUSI BPEIHBIX BBIOPOCOB B arMocdepy, BO3HHMKAIOMIMX TIPH CKWUTaHUM TOIUIMBA B TOIKax
KOTEJIbHBIX, a TAKXKE B JIPYTUX TEXHOJIOTMYECKHX MpoLeccax cielyeT NMPUMEHITh TEXHUYECKUE CPEe/ICTBA
OYKCTKH T'a30B. DTH TEXHUYECKHE CPEJCTBA PEANN3YIOT OrpaHMUYCHHBIH HAOOp Pa3IMYHBIX MPUHIIUIIOB
nevictBust (3QQEKToB ocaxIeHHs): TPaBUTAIMOHHBIA, HHEPIIMOHHBIM, TOBEPXHOCTHOE B3aUMOJCHCTBHE,
COpOIMOHHBIN, XMMUYECKHA, DJIEKTPOOCAXKICHHE W P APYyrux. B pamkax J000ro M3 HUX CO3JaHBI
pa3HooOpa3Hble 0 KOHCTPYKTHBHOMY DEIICHHIO YCTPOWCTBA, OTBEYAIOIINE TPEOOBAHUSIM KOHKPETHOTO
IPOU3BO/ICTBA, 3()(PEKTUBHOCTH, TEXHHUECKOH ICTETUKH U T.JI.

Tops0ok svinonnenus pabomol

OMpeaACINTG HOPMATUBHBIC IJIATCIKU 3a 3arpsASHCHUEC aTMOCd)epI)I NEPEABNMIKHBIMH UCTOYHUKAMU TP HAJIMYINU

JaHHBIX O KOJIMYECTBE TOIJIMBA, U3PACX0JOBAHHOT'O 3a HpOHICJlIHI/Iﬁ KBapTajl Ha NpCANPUATUN UK B JICTIO,
pyO./kBapTai;

OIIPEJICTINTH [UIAHUPYEMBIE TIaTeXkH (HOPMaTHBHBIE) 32 3arpsi3HeHHe aTMoc(ephl B TEYEHUE To/1a ePeBUKHBIMU

UCTOYHHMKaMH, paOOTAIOIIMMY B IOAIpa3 iesieHnu nanHoro npeanpustus (Ha I[1TO), py6./rox;

ONpeACINTh I'OAOBBIE HOPMATUBHBIC IUIATCKH 3a 3arpA3HCHUC aTMOC(bepI)I 3alaH- HBIM THUIIOM IIOJABHXHOI'O

COCTaBa 10 JAHHBIM O (paKTHUECKHUX Maccax BEIOPOCOB, py0./rox;

IIpUBECTU METOAUKU pacueTa IUIaTeXEH 3a BI:-I6POCI:-I BPCAHBIX BEIIECTB ME€PE- ABUKHBIMU HCTOYHHKaMH B
3aBUCHUMOCTHU OT KOJIMYECTBA U3PACXOJOBAHHOTO TOII- JIMBA U NIEPEABUKHBIX HCTOYHUKOB;

Ha OCHOBE BBIITOJIHEHHBIX pacyeTOB CAEJaTh BBIBOJ O pa3sMepax IUIaTeXkel 3a 3arpsA3HeHne aTMochepbl
HepeBHKHBIMU HCTOYHUKAMH, a Takoke 00 ymiepoe, HAHOCUMOM OKpY KaloIIel cpefe JaHHBIM THIIOM

IIOJABHUXXHOI'O COCTaBa.

Hcxoonwie oannvie:

ik/mi f
Pexum K B 1omsax ot Prax gik/mik X
CcO NO, C %orT 4/rox
0,26 0,29 0,83 62 620
XX
161,2 179,8 514,6
5,47 14,367 2,39 9,7 97
0,25
530,59 1393,599 231,83
5,65 27,32 4,54 11,8 118
0,5
666,7 3223,76 535,72




34,4 40,1 3,41 11 110
0,75
3784 4411 375,1
73,11 67,88 3,22 55 55
1,0
4 37334 177,1
021,05
9
mix Ks x Kg, T/ron 347 132 18,71 S244,18
Hs.i, py0./T 0,005 0,42 0,33
IT, py6./ron 61,5 7296,12 812,55 S8170,18
Hcxoanbie JaHHBIC
[otpebienue ToILMBa B
JIeTIo, T/KBapTa
Ne Bapu-
aHTa
Al-93 A-76
(eor.) | (meor.) | AT
2 - 16 240

2. Uro TaKoe YKOHOMUHUECKHi ymep6?

1. Hasosure neTouHMKM 3arps3HEHNS OKPYKAIOMIEH CPEIbl OGBEKTAM HKE/E3HOIO0POKHOIO TPAHCIIOPTA;

3. Kaxkue BuanI ITOIBHKHOTO COCTaBa YKOJIOTHICCKHI Ooiee H66JIaI‘OHpI/IHTHLI n HO‘ICMY?

ConepkaHue 0T4eTa BKIFOYACT B ceOs BBIBOBI MO MPOJICIAHHON paboTe, pacyeTbl, OTBETbI Ha

KOHTPO/IbHbl€ BOMPOCHbI.

IpakTHyeckoe 3ansaTue Ne 4

((BI)I60p MECTOJ0B TEXHOJIOTUH U armapaToB IO yTHJIN3allun BLI6pOCOB, CTOKOB U TBECPJAbIX OTXO10B»

Kpartknii Teoperruecknii MaTeprai o TeMe MpaKTHIecKoil paboThl

Hcmounuku mexnozenHo20 8030eltiCMBUs HA OKPYICAIOUI0 CPedy

L[em;: U3YyYUTb METOAbI, TCXHOJIOTHU U alllIapAThI IO YTUJIN3 AN BI>I6pOCOB, CTOKOB U TBCPJbIX OTXOJ0B




Bce MHOr00Opa3ue TeXHOTEHHBIX HCTOYHHKOB MOKHO CTPYIIIIHPOBATh CIIEIYIONM 00pa3oM:
1) Ha3eMHBII ¥ BO3/IyIIHBIA TPAHCIIOPT;
2) noObr4a 1 nepepadoTKa MOJIE3HBIX HCKOITAEMBIX;
3) NpOMBIIIIIEHHOE TPOXU3BOJICTBO Pa3HbIX OTpaciaell HHAYCTPUAIBLHOM JIeSITEeNbHOCTH;
4) cenbCKOX03sHCTBEHHOE ITPOU3BOJICTBO;
5) CTPOHUTENBCTBO MHKEHEPHBIX 00BEKTOB PAa3HOTO Ha3HAYCHHS! (TOPOJICKHUX U CEIbCKUX TTOCETICHUH );
6) KOMMYHaJIbHO-OBITOBOE XO3SHCTBO.

W3 3THX MCTOYHUKOB B JIAHA(THI MOCTYIAIOT COTHH Pa3JIMUHBIX [0 COCTABY M CBOWCTBAM BEIECTB, B TOM YHCJIE
KUCJIOTBI, HIEJIOYH, COJIM, MPOIYKTHI CKUTAHUS YIS, He()Th U MPOAYKTHI €€ MepepabOTKH, MECTUIM/IbI, MOIOIIHE
cpezcTBa, (peHOIbI, a9PO30IIH, MMbLIb, PaTHOHYKIHIbI, OKUCIBI CEPBI, a30Ta, YIIIEBOI0PO/IbI, METAILIBI, IJIaCTMACCHI,
30J1a, W1, TIECOK | JIp.

Bce BUIbI HCTOUHUKOB COAEPKAT JOBOJIBHO IIMPOKYIO I'PYIITY 3arps3HAOLIMX BeleCTB. TeXHONeHHOE BO3IEHCTBUE
Ha  OKpPYXalolU[yl0  Cpely  OCYUIECTBISETCA W3  HECKOJbKMX  HMCTOYHUKOB,  CIEJOBATEJbHO,  OHO
SABJIACTCS KOMIIJICKCHBIM ITO COCTaBy Sar‘pHSHﬂ}OH_II/IX BCIICCTB U MOIIHBIM II0 HEIraTHUBHBIM IIOCJIICACTBUAM 3STOI'O
BO3/ICHCTBHS.

Memoo ouucmku cmo4nvix 600

B KOMIJIEKC OYHCTHBIX COOPYKEHHUU BXOJAT COOPYKEHUS MEXaHWYECKOW OYHMCTKU. B 3aBUCMMOCTH OT
TpeOyeMoii CTerneH: OYNCTKH OHH MOTYT JIOMOJHATBCS COOPYKEHUSIMUA OMOJIOTHYECKOW JIM00 (PHU3NKO-XUMUYECKON
OYKMCTKH, a MpU OoJiee BBICOKUX TPeOOBaHHUSIX B COCTAB OYMCTHBIX COOPYKCHHH BKJIIOYAIOTCS COOPYKEHHSI
riry6okoii ounctku. [lepen cOpocoM B BOJOEM OUMILCHHBIE CTOUHBIE BOJIbI 00€33apaKUBAIOTCS, 00Pa3yIOIIUiics Ha
BCEX CTAJUSIX OYMCTKH OCAJOK MM M30BbITOYHAs Ouomacca MOCTYIAaeT Ha COOpPYXKEeHHUs 1o 0o0paboTke ocajka.
OuullieHHbIE CTOYHBIE BOJBI MOTYT HAIPABISTHCS B OOOPOTHBIE CHCTEMBI BOJOOOECTICYEHHsS MPOMBIILICHHBIX
MIPEMPUATHI, Ha CEIbCKOXO3SHCTBEHHbBIE HYX/bl MJM cOpachiBaThcsi B BojgoeM. OOpabOTaHHBIH 0CaI0K MOXKET
YTUIH3UPOBATHCS, YHUUYTOXKATHCS WA CKJIaTUPOBATHCS.
Mexanuueckas ouucmxa IPUMEHSIETCS UIA BBIACICHUS W3 CTOYHBIX BOJ] HEPACTBOPEHHBIX MHHEPAIBHBIX U
OpraHnyeckux mnpumeceidl. B cocraB coopykeHUMN MEXaHUYECKOW OYMCTKU BXOJSAT PEIIETKH, Pa3jIuyHOro BHAA
YIIOBUTENH, OTCTOWHUKH, GHUILTPBL [IeCKONIOBKM TPUMEHSIIOTCS JUIs BBIJCJCHUS W3 CTOYHBIX BOJ| TSDKEIBIX
MHHEPaTBHBIX TIpUMecei (B OCHOBHOM Tecka).
buonocuueckaa ouucmka. B ero ocHOBE JEKHUT MPOIECC OMOIOTUYECKOTO OKHCIEHUSI OPTaHHMYECKUX COCIMHEHHH,
COJZIEPIKAIIIXCS B CTOYHBIX BOAAX. bromormdeckoe OKUCICHHE OCYIIECTBIISIETCS COOOMECTBOM MUKPOOPTAaHU3MOB,
BKJTFOYAIOIIAM MHOKECTBO Pa3NIMYHBIX OaKTEepHi, MPOCTEHIINX U P OoJiee BEICOKOOPTAaHW30BAHHBIX OPTaHU3MOB-
BOJIOPOCTIEH, rpuboB " T. .
Xumuyeckue u  Qusuko-xumuueckue MemoOsbl OUNCTKA UTPAIOT 3HAYUTENBHYIO pPOJb TMpH  00paboTKe
MIPOM3BOICTBEHHBIX CTOYHBIX BOJ. OHU MPIMEHSIOTCS KaK CAMOCTOSITEIIFHBIC, TAaK M B COYCTAHUN C MEXaHUIECKUMHU
1 OMOJIOTMYECKMMH MeTomaMmu. HeWTpamm3amms mpuMeHseTcs! Al 00paOOTKU MPOU3BOACTBEHHBIX CTOYHBIX BOJT
MHOTHX OTpaciieil MPOMBIIUIEHHOCTH, COACPKAIMX INeJIOYM W KUCJIOTHL. HeWTpanmms3amus CTOYHBIX BOJ
OCYIIECTBIISICTCSI C TIENBI0 TPEAYIPEKACHUS KOPPO3HHM MATEepPHaJioB BOMOOTBOIIINX CETEH M OYHCTHBIX
COOpPY)KEHUI, HApyIICHNS ONOXUMHIIECKUX TIPOIIECCOB B OMOIOTHYECKUX OKUCIUTEISIX M BOJOEMaX.

Memoowl ouucmku 2a306

MexaHnveckast OYMCTKa Ta30B OPHEHTHPOBAHA Ha 3aJiepyKaHre TBEPBIX KPYIMHBIX dacThil. Cyxo# crocod
ra3004YMCTKH OCHOBAaH HA YCTaHOBKE B TpyOax GpuiibTpoB. B ocHOBE MOKporo criocoba — B3anMoaeiicTBIE C BOJOH 1
rocieayromee ocaxaeHue mpumecei. [lomyuamno pacmpocTpanenne (UIBTPOBaHHWE Ui YIABIMBAHUS TOHKHUX
KOMIOHEHTOB.

Cyxue crocoObl ouMcTKH Ta3oB. Hanbomee pacrmpocTpaHeHbI yJIOBHTENM, B KOTOPBIX OCAX/ICHWE TBEPABIX HIIH
KUJKUX YaCTUI] MPOHCXOIAUT BCIEACTBUE PE3KOr0 M3MEHEHMs HAIPABICHUS MM CKOPOCTH Ta30BOr0 MOTOKA
(armapater Thma "B3I1", "Lukmnonsl", mbuieocamuTenbHble Kamepbl). Cpean 3THX amnmapaToB Ta3004YHCTKH,
TIPUMEHSIEMBIX, KaK IPaBHJII0, TOJIBKO JUISl YIaBIMBAHHSI CPABHUTEIBHO KPYIHBIX YacTHI] (= 5 MKM), MaKCUMaJIbHOMN



3¢ (heKTUBHOCTHIO 00JIAAFOT anmapaThl OYMCTKU Ta30B OT mbuicH Tuma «B3ID» (BcTpeuHblie 3aKpyUCHHEIC TOTOKH) C
3((HeKTUBHOCTHIO OYHUCTKH 10 99%.

MOKpLIe cr1oco0bI OYHCTKH Ta30B. OCHOBAaHBI Ha KOHTAKTE I'a30BOI0 IOTOKA C HpOMBIBHOfI KUIKOCTBIO (O6LI‘IHO
BOI[Oﬁ). BonpmmHCTBO cXeM ra300YHCTKA HMEIOT 060p0THO€ BOZ[OCHa6)KeHI/IeZ KHUJIKOCTh BMECTE C HIJIaMOM H3
Fa30HpOMBIBaTeJ'IeI71 HaITpaBJIAAIOT B OTCTOMHHUKH JJI1 OTACIICHUA OT TBépZ[LIX YacTUll U MMOBTOPHOI'O HUCITIOJIb30BAHUA;
Opyu HaJIWYMKW B OUIAMC IEHHBIX BCHICCTB €TI0 0663B0)KI/IBaIOT, a YJIOBJICHHBIC ILCHHBIC TBEP/JAbIC BCIICCTBA
HCIIOJIB3YIOT. MeTOI[ HCHOJIB3YIOT IJIA YJIaBJIMBAHUA TOHKOAUCIICPCHBIX IIbUICH MITH TYMaHOB.

@OunbrpoBanue. [Ipi 3ToM crmocobe Ta3004YMCTKU Ta30BBIE MOTOKH IMPOXOJT Yepe3 MOPUCThIe (QMIBTpYIONIHe
CUCTEMBI, IIPOIYCKAIOLIME a3, HO 3aAepKUBAIOIINE TBepAble YacTULIBL. DHIIBTPHI CIyXkKaT JUlsl yJIaBIMBaHUSA BECbMa
TOHKUX (pakiuid Ut (MeHee | MKM) M XapaKTepU3yHOTCS BBICOKOH S((MEKTUBHOCTHIO MPHU OYHCTKE I'a30B,
OJTHAaKO, TPeOYIOT YacTOW 3aMEHBI MJIH OYHCTKH (PUIIBTPYIOIIMX MaTepUalioB

SHCKTpI/I‘IeCKaH ounctka ra3oB. OCHOBaHa Ha HNOHU3AIINNU BJICKTPUUYCCKUM 3apsaoM IMOJ ﬂeﬁCTBHeM MMOCTOSAHHOI'O
QJICKTPHUYCCKOI'0 TOKa (HaHpH)KeHI/IEM J0 90 KB) B3BCIICHHLIX B I'a3daxX TBCP/JbIX U KUJAKHUX HYaCTUI] C TOCICAYIOIINM
OCAXJICHUEM HX Ha JJICKTpOAax.

OuncTKa ra3zoB OCYHIECTBIIACTCA, B YaCTHOCTU, C LCIIBIO TEXHOJIOTUUECKOM IOATOTOBKH I'a30B, I'a30BbIX cMmecelt u
M3BJICYCHUA M3 HUX HCHHBIX BCIICCTB, a TAKXKE UIA NPECAOTBPAIICHHUA 3arpsa3HCHUA aTMOC(l)epHOFO BO3ayXa
BPEAHBIMH OTXOAaMU.

Memoowbr ouucmru meepovix omxo008

B HacToAIEeEe BpEMSA U 110 MaCIJ_ITa6aM HaAKOIUICHUA, W II0 CTCIICHHM HCIraTUBHOI'O BOSHCﬁCTBHﬂ Ha
OKPYXKAIOIIYI0 Cpe/ly JKOJIOIMYECKOH MpoOJieMOoil BeKa CTaju TBepJble OTXojbl. [loaTomy mx cOop, ynaneHue,
JICTOKCUKAIMS, IepepadoTKa U YTHIM3ALHsI — OJHA U3 TIABHEHIINX 3a/1a4 WHIKCHEPHOM 3al[UThl OKPYKAIOUIEH MpHu-
ponHoii cpenpl. Baxkna 3ammTa cpeipl oOMTaHHMS M OT OOBIYHBIX, T.€. HETOKCHYHBIX OTX010B. Ha ypOaHum-
3UPOBAHHBIX TEPPUTOPUSAX pa3MeEIIeHHEe OTXOAOB YXKe ceiyac MMeeT MEePBOCTEIICHHOE 3HAYEHUE CpPeIu
9KOJIOTHYECKUX TpoOsieM. PerieHne 3TOro Bompoca perjamMeHTHpyercss 3akoHoM Poccuiickoit ®epepaiuu 00
OXpaHe OKPYXAaoLeH MPUPOAHON cpedbl. Y TUIIM3AlHs OTXOI0B— BOBJICYEHHE OTXOJ0OB B HOBBIC TEXHOJOTHUCCKUE
LUKIBl M JalbHEeHIIee WX XO3SHMCTBEHHOE WCIOJIB30BaHUE, YTWIM3ALUSA IMIPOMBIIUIEHHBIX OTXOIOB — WX
WCIIOJIb30BaHUE B KAUECTBE BTOPHYHOTO CBIPbSI, TOIUINBA, YIOOPSHUH U T. II..

B oreuecTBeHHOW W MHUPOBOH MpakTHKe HauOOJblIee PACIPOCTPAHEHHE IMONYYHIH CICSIYIOIINE METOJIbI
repepabOTKu TBEPbIX OBITOBBIX 0TX010B (THO):

— CTPOMTENILCTBO MOJIUIOHOB JUISI 3aXOPOHEHUS U MX YaCTHYHOM MepepaboTKu;

— YHHUYTOXKEHHE HA MyCOPOCIKUTAIOIINX 3aBOJIAX;

— KOMITOCTHPOBaHUE (C IMOTYYSHHEM IIEHHOTO a30THOTO YI00PEHHS W OMOTOILINBA ),

— (hepmenTanus (MoaydeHne OMoraza U3 JKUBOTHOBOAUYECKHUX CTOKOB H JIp.);

— TIpeIBAPUTENbHASI COPTUPOBKA, YTUIM3AIMS U PEYTHIM3AIHSI [IEHHBIX KOMIIOHEHTOB;

— IUpoIu3 (BBICOKOMOJIEKYIIIPHBIN HarpeB 0e3 poctyna Bo3ayxa) ThO mpu temmneparype 1700 °C.

Bomnpocs! s 3aKkperuieHns TEOPETHIECKOr0 MaTepraia K MPaKTHIECKOMY 3aHSTHIO:

1. TlepeuncnuTh TEXHOT€HHBIE HCTOYHMUKHM BO3JCHCTBUS HA OKPY)KAIOIIYIO CPEy.

2.  TlepednciiTh M JaTh XapaKTEPHCTUKY METOIOB OYMCTKH CTOYHBIX BOJI.

3. OxapakTepH30BaTh METOJbI OUMCTKHU Ta30B

4.  TlepeuncnuTh M KPaTKO OXapaKTEPU30BATh METO/IBI IIEPEPabOTKH TBEPIBIX OTXO/IOB.
3amaHus U IPAKTUIECKOTO 3aHATHS:

3aganue Nel. OTBETUTH Ha BONPOCHI.



BerecTBa, KOTOPHIMH TPAHCIIOPT 3arpsi3HSET MPUPOY: YrapHbBIA ra3, pe3nHOBasi MbUIb, Caka, OKCHIBI a30Ta,
CBHHEII, cepa.

Pacrmionmoxute ux B opAaAKE CTCIICHU BPECAHOCTH IS Opr)KaIOHIefI CpCabl. HpoaHaHH3prﬁTe, B pE3yJibTaTC 4€TO
O6p33yIOTC$I YKa3aHHBIC 3arpA3HAIOIINC BGIIICCTBEI? Kak YMEHBIINUTD CTCIICHD 3arpA3HCHUSA Opr)KaIOIIIeﬁ CpCILLI?

3amanue Ne2. 3amosHUTH TabIHIy «MeToIbl IepepadOTKH TBEPIBIX OTXOJIOB)

Mertonsl  mepepaboTku | XapaKTepHCTHKa METO/a [Tpenmy1ecTsa MeToaa
TBEPJBIX OTXOJIOB

CTPOUTCIILCTBO
ITOJIMT'OHOB

KOMIIOCTUPOBAHUE

MUPOJIU3

WHCTpyKIKS MO BHITOTHEHUIO IPAKTUYECKOM paboThI
1. [IpounTaiite KpaTKUii TEOPETHUECKUI MaTepUal 110 TeMe PAKTUYECKOH paboThI;
2.0TBeThTE Ha BOIIPOCHI JUIsl 3aKPEIICHUS] TCOPETUUECKOTO MaTepuaia K IMPaKTUIeCKOMY 3aHSTHUIO;
3.BuumatensHo npounTaiite 3amanreNel. OGOCHOBaHHO OTBEThTE Ha BOMPOC 3aTaHUS;

4. BunmatenpHO npounTaiiTe 3amanneNe2. OxapakTepu3ylTe METOJbI MepepabOTKH TBEPIBIX OTXOIOB.

Crrcok peKOMEeHIyeMO TnTepaTypbl © HOPMaTUBHBIX aKTOB!

1.ApyctamoB D.B. Dkonoruueckre 0CHOBBI IIPUPOIONOIL30BAHUS: S-¢ U3AaHHE ITIepepadbOTaHHOE H

monostHeHHOE, M.: M3matensckmii Jlom «Jlamkos u Ky, 2012;

2. KorncraatraOB B.M. DKONOrHYecKkre OCHOBHI IpHpoIonoab3oBanud. M.; Akamemus, HMIL] CIIO, 2012.

3. 3akoH Poccuiickoit @enepamun «O06 oxpaHe OKpysKaroliel IPpUPOIHON CpeIbhy

IpakTyeckoe 3ansaTue Ne 5
«O11eHKa COCTOSHUSA 3KOJIOTHH OKPY>KAIOIIEH Cpeabl Ha MPOU3BOACTBEHHOM 00BEKTE

Llenp: HAYIUTHCS JABATh OLICHKY COCTOSHUS KOJIOTHH OKPYIKAIOIIEH Cpeabl Ha MIPOM3BOJCTBEHHOM O0BEKTE.

KpaTkuii TeopeTHUeCKUi MaTepHal 1o TeMe MPaKTHISCKOH pPadoThI

B coorBerctBun ¢ TpeboBanusiMu O3 «O06 oxpaHe OKpPYKAIOIICH Cpeibly, MPHUPOAONOIb30BATENH 00sS3aHbI
OPraHU30BaTh MPOU3BOJICTBEHHBI IKOJIOTHYECKHil KOHTPOJIb. CBeieHNs 00 OpraHu3auy KOHTPOJIS IPUPOONONIB30BaTe b
MIPEZICTABIISIET B OPraHbl HCIIOMHUTENBHOM BIACTH, OCYHIECTBILIOIIME TOCYIaPCTBEHHBINA JKOIOTMUECKHI KOHTPOJIb.

OOmmue TpeOOBaHMS K OpPraHMW3alMH IPOU3BOJCTBEHHOIO SKOJOTMYECKOr0 KOHTPOJS OIpeseneHsl B 3akoHe «O0
OXpaHe OKpYKalolleH cpeaph», CIeluanbHble TpeOoBaHHs ycTaHaBimBaioTcs BomusiM Kogekcom PO u denepanbHbIMEI
3akoHamu «O0 oxpane atMoc(hepHOro Bozayxa» u «O0 0TXomax MPOU3BOJCTBA U HOTPEOICHUD

[IpeampusiTis, MMEIONME NCTOYHUKN BEIOPOCOB B aTMoc(epy 00s3aHBI OCYIIECTBITH IPOU3BOCTBEHHBII KOHTPOIIb
3a OXpaHoH aTMOC(epHOro Bo3ayxa. [Ist 3Toro Ha3HAYAIOT OTBETCTBEHHBIX JIUIl M OPTraHU3YIOT SKOJIOTHIECKHE CITY>KOBL.



KOHTpOHB 3a COACPIKAHHUCM 3arpsA3HAOIUX BCHIECTB B IPOMBINUICHHBIX BI)I6p0C3X NpOBOAUTCA II0 YTBEPKACHHBIM
CTaHIAPTHBIM METOAUKAaM C 3aZ[aHHOﬁ NEPUOJNIHOCTBIO KOHTPOJIA. Pe3yHBTaTI)I MPOU3BOACTBEHHOI'O KOHTPOJIA 3aHOCAT B IInan-
l"pa(i)I/IK KOHTPOJIA 3a CO6J'IIOII€HI/ICM HOpMAaTUBOB HIIB Ha UICTOYHHKaxX BBI6pOCOB 1 Ha KOHTPOJIbHBIX TOYKaXx.

KoHTponbHbIE 3HAUCHHS TPU3EMHBIX KOHIICHTPAIMH 3arps3HSIONIMX BEIIECTB BKIOYAIOT B TAOJHILy, WX HCIOIB3YIOT JUIS
koHTpoJist Hopmatusos [1/IB (BCB).

ABTOTPAHCIIOPTHBIE ¥ JIPyTHe MPEANPUSTHS, HMEore Ha OanaHce aBTOTPAHCIIOPTHBIE CPEACTBa 00s3aHbI 00eCIeIHTh
BEITTOJTHEHHE YKOJIOTMYECKUX TPeOOBAaHUH IPH MX HKCIUTyaTaIlld ¥ PEMOHTE.

Ipouzeoocmeennvlilt. KOHMpPoOb 3a cobmodenuem nopmamueog IJJC

C mensio cobmronenus HopmatuBoB IIJIC paspabareiBaeTcst M coryacyercs cxeMa-rpauk MpOW3BOICTBEHHOIO
AQHAJIMTHYIECKOTO KOHTPOJII 3a paboTOH OUYMCTHBIX COOPY)KEHHH, COONIOJJCHMEM HOPMAaTHBOB JIOMYCTUMBIX COpOCOB
3arpsI3HSAIONIMX BEIIECTB B OKPYIXKAIOMIYIO CPeAy CO CTOYHBIMH BOJaMH M BIMSHHEM HX Ha BOJHBIE 0O0BeKTH. [lpn
IIPOU3BOICTBEHHOM KOHTpOJIC HAOJIFO/ICHHS BEyTCs 3a:

- pacxoJoM, COCTaBOM H CBOWMCTBAMH CTOYHBIX BOJIT Ha OT/JCJIBHBIX 3BCHBAX TEXHOJIOTMYECKOW CXEMbI OUYHUCTKH W WX
COOTBETCTBH YCTAHOBJICHHBIM PETIJIAMEHTAM;

- PacxooM, COCTAaBOM M CBOMCTBAMH CTOYHBIX BOJI, COpachIBaCMbIX B BOJHBIC OOBEKTHI, H MX COOTBETCTBUEM YCTAHOBJICHHBIM
Hopmarusam [1J1C;

- pacxodgoMm, COCTaBOM U CBOWCTBAMHM BOI B MECTax COOCTBEHHBIX 301103a60p013, (,JpOHOBBIX 1 KOHTPOJIBHBIX CTBOpPAax BO/IHBIX
06’BGKTOB, TIPUHUMArONINX CTOYHbIC BOABI, 1 CO6JT}OI[€HI/IGM HOPM KadecCcTBa BOJIbl B KOHTPOJIbHBIX CTBOpaXx.

VI3mMepenue pacxosoB BO/IbI IIPOU3BOAUTCS B IMyHKTAaX y4eTa Ha KaXO0M B0J103a00pe U BBIITyCKE BO3BPATHBIX BOJ, a TAKKE
B CHCTEMax OOOPOTHOTO BOJOCHAO)KEHHMsS M TOYKaX INEepeladyd BOABI APYruM NoTpeOHuTessiM. BbiOop BOIOM3MEPUTENBHBIX
YCTPOICTB M NPHOOPOB OMNpENENseTcs MX HA3HAYEHHEM, BEIMYMHON HM3MEPACMBIX PACXOIOB BOJBI, MPOU3BOJUTEIEHOCTHIO
B0J103a00pPHBIX ¥ BOAOCOOPHBIX COOPYHKEHHUH.

HepequL HUCTOYHUKOB MPOU3BOJACTBEHHBIX CTOYHBIX BOJ M COACPKAIIMUXCA B HHUX 3arpAa3HAOIUX BCLICCTB,
TEXHOJIOTHYCCKHUE CXEMBI 1JIs1 OYHUCTKU U O6e3Bpe)KI/IBaHI/I$[, 00beM 1 NEPUOANIHOCTD XUMHUYECKOI'0 KOHTPOJIA ONPEACIIAOTCSA Ha
OCHOBAHUHU HOPMATHUBHO-TCXHUYECKUX IOKYMCHTOB I10 INPOCKTUPOBAHHUIO M IKCIUIyaTallMu TEXHOJIOITHYECKOro O60pyLlOBaHI/Iﬂ.
CocTaB ¥ CBOMCTBA CTOYHBIX BO3BPATHBIX BOA OIPEACIIAOTCA Ha BbIIIYCKaX UX B BOIHBIC O0OBEKTHI.

Hapsmy ¢ orGopom mpo0O CTOYHBIX BO3BPAaTHBIX BOJ JOJDKEH IIPOBOJMTHECS OTOOpP MPOO HMCXOAHOM BOJIBI
BOJIOMCTOYHHUKA JUIsl ompezieneHus: (POHOBBIX MMOKa3aTeleH, a Takxke nMpo0 BOJbI MOCIE €€ CMELICHHs C BO3BPAaTHBIMH BOJIAMHU B
KOHTPOJIBHOM CTBOPE B COOTBETCTBUH ¢ rpadukoMm. B cimyuae mpepbimeHust [IJIC B pesynpTaTte yXyalleHHS KadecTBa
BO3BPATHBIX BOJ IPOW3BOCTBEHHBIC IOJPA3/CICHUS MPEINPUITHS C HPHUBICYCHUEM XHMHYECKOW J1IabOopaTOpUU JIOKHBI
OIPEICIUTh UCTOYHKK 3aTrPSI3HEHUS ITyTeM 00CIIeIOBaHUsI OTACIBHBIX TOTOKOB M YCTPAHUTh HapYIICHHE.

Topsiaok mpenocTaBiaeHuss HHGOPMALKMK O cOpocax 3arpsA3HSIONIMX BEIIECTB BOIHBIC OOBEKTHI BOJIOIMOJIB30BATEIb
COTJIACOBBIBAET C OPraHaMH TOCYJAPCTBEHHOIO SKOJOIMYECKOro KOHTPOJs. IIpu pa3paboTKe CHCTEMbI KOHTPOJS BO3BPATHBIX
CTOYHBIX BOJI HIPEANPUATHS TAHHBIC PA3INYHbIX (JOPM OTUETHOCTHU JOJIKHBI OBbITH CBECHBI B €IMHBINA OaHK JaHHBIX.

TIpouzeo0cmeenHbiil KOHMPOL 8 00IACHU 0OPAUEHUS C OMXOOAMU

B coorBerctBHM ¢ (enepanbHbIM 3aKOHOM «OO 0TXOJaX IPOM3BOJACTBA M MHOTPEOJNICHUS» NPEANPHATH,
OCYIIECTBIAIOIINE JICATEIBHOCTh B 00JAaCTH OOpalIeHHst ¢ OTXO/aMH, OPraHM3yIOT W OCYIIECTBIISIOT IPOM3BOJACTBEHHBIN
KOHTPOITh 3a cOOITI0/IeHneM TpeboBaHuit 3akoHOMaTebeTBa PO B 06macti oOpallieHust ¢ 0TX01aMHu.

Jlnst yaera 0TX0/I0B OOBIYHO BEAYTCs COOTBETCTBYoMIME Tabnuipl. Ha ocHoBanuu nx ananusa opopmisiercst [lepeuern
OTXO/IOB OOpa3yIOIIMXCS Ha MPEANPUSITHN. YUeT OTXOJIOB BEAETCS C HCIONb30BaHHEM (heaepalbHOro KiacCH(UKAUOHHOTO
KaTajora OTXO0/I0B.

3amanue Nel. BriOpaTh npaBuIIbHBIN OTBET.



OueHUTh CaHWUTAPHOE COCTOSHWE BO3MyXa, yunThiBas dpdekr cymmammnu (Ci+Cot+ ...+ Cn< 1). B Bo3zmyxe

OAHOBPEMCHHO TMPUCYTCTBYIOT Iapbl (beHona " alicTOHA B KOHLCHTPAIUAX:

Cden = 0,008 mr/m3, Camer = 0,334 mr/m3, cootBetctBytomme [TJIK = 0,01mr/m3, TIJIK = 0,35 mr/m3.

Bri0epu paBUIIbHBII OTBET:

a) COCTOSIHHEC oxpyxcaromeﬁ CpCabI OIMTACHO IJIA 310POBbs YECJIIOBCKA.

6) COCTOSAAHHEC oxpymaromeﬁ Cpeabl HE BJIIUACT HA 3/I0POBLE YCTIOBEKA

3ananue Ne2. OTBETUTH Ha BOIPOCHI.

MHorue MpoMBIIUIEHHBIE TPEITPHUSITUS CTPOST BHICOKHE ABIMOBBIE TPYOBI JJIsl pacCEMBaHMUs BPEIHBIX BelecTB. Tak
npu Bbicote TpyObl 100M. BemiectBa paccenBatorcss Ha 20kM., a mpu Bbicote 250 M. Ha 75 kM. Ilouemy
CHELHUATIMCTHl HE PEKOMEHIYIOT coopykaTh TpyOb! Bbimie 150M. ITouemy BBIOpPOCHI OKCHIOB cepbl B aTMochepy
BbI3bIBAIOT rubenb JyiecoB? Ilouemy BBIOPOCHI cepbl B aTMocdepy HEe TOJIbKO SKOJIOTMYECKH OMNAacHBbI, HO H

OKOHOMMHYCCKH HC B])IFO}]H])I?

Crcok peKOMEeHIyeMOi IuTepaTypbl U HOPMaTUBHBIX aKTOB!

1.ApyctamoB 3.B. Dxojornyeckre 0CHOBBI IPHPOJIONIONIB30BAHUS: S-€ U3AaHue epepaboTaHHOe |
npononHeHHoe, M.: Msnatenbckuii oM «Jlamkos u K», 2020;2. KonctantuaoB B.M. Dkonorudeckue
OCHOBBI Ipupotonoib3oBanus. M.; Akanemus, HMI] CIIO, 2020.3. 3akous PO «O06 oxpane
OKpY’Karomiei mpupoaHoi cpens», «O0 oxpaHe atMmocdepHoro Bozayxa» u «O0 0TXoax NPOU3BOACTBA U

noTpebnenus» 4. Bomubii Konexc PO.



