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Penen3zusa

Ha METOJAMYECKUE YKa3aHUA MO0 NPAKTUYECKUM 3aHATHSM MO JUCIUTUIMHE
«IKOJIOTHS Ha KEJIE3HOIOPOKHOM TPAHCIIOPTEe», pa3paboTaHHbIC HA OCHOBE
IPUMEPHOI TTporpaMMbl yUeOHOM TUCIMIUIMHBI, JJIs TPO¢ECCUOHATTBHBIX
oOpaszoBaTeIbHBIX OpraHu3amui, no cneruaibHoctu 11.02.06 Texunueckast
IKCILIYATAIMSA TPAHCIIOPTHOIO PAJN03JIEKTPOHHOI0 000py/1I0BaHu4 (110 BUAAM
TPAHCIIOPTA)

JUis  3aKperuieHusT 3HAaHUW W TPHOOPETEHUS MPAKTHYCCKHX HABBIKOB TIO
TUCIUIUTNHE «DKOJIOTHS Ha JKEJIC3HOMOPOKHOM TPAHCIOPTE» IMPEIyCMOTPEHBI
PAKTHYCCKHUEC 3aHSTHS.

B MeTOIWYeCKHX YyKa3aHHSAX I10 BBIMOJHCHUIO MPAKTHYCCKHX 3aHATHH I10
JTUCIMIUTAHE «DKOJIOTHS Ha JKEJIC3HOIOPOKHOM TPAHCIIOPTE», YeTKO U KOHKPETHO
IPOCIICKUBAIOTCS BOTPOCHI M3y4aeMOro MaTtepHuaia, HeOOXOJMMOro ISl BIIaJICHHS
KOHKPETHBIMHU 3HAHUSMU TI0 JAHHON JTUCIUTUINHE.

OOy4aromuiics, B pe3yJIbTaTe OCBOCHHUS Kypca M BBITOJHCHUU TPAKTHYESCKUX
3aHATUN, CMOXET CAMOCTOSTEIHHO:

— aHaJM3UPOBATh U MPOTHO3MPOBATH IKOJOTHUCCKUE TIOCICICTBUS Pa3TUIHBIX
BUJIOB IMPOM3BOJICTBEHHOM JIEATCIIBHOCTH,

— aHaJM3UPOBATh TMPUYMHBI BO3HUKHOBCHMS OKOJOTMUCCKHX aBapuil U
Karactpod;

— BBIOMpATh METOMBI, TEXHOJOTMHM U almaparbl yTHIW3AalUA Ta30BbIX
BBEIOPOCOB, CTOKOB, TBEPJIBIX OTXOJIOB;

— ONPEIENIATh KOJIOTHUECKYIO IIPUTOITHOCTD BBIITYCKAeMOW TPOAYKIIHH;

— OIICHWBaTh  COCTOSIHUE  ODKOJIOTMM  OKpYXaromed  cpeasl  Ha
IIPON3BOJICTBEHHOM.

ConmepkaHHe METOAMYCCKHX PEKOMCHIAIMN IO JUCIUIUINHE «DKOJOTUS Ha

KEJIE3HOJAOPOKHOM  TPAHCIIOPTE» o0OecrieuynBaeT peaan3aluid  OCHOBHBIX
TpeboBanmii DeaepadbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa
CpEeIHEro o0IIero o0pa3oBaHusl U MOKET ObITh PEKOMEHI0OBAHA JJI UCIIOJIb30BaHMS
B y4eOHOM TIpoliecce.

Peuensenr: Kecreposa H./I., npenonaBarens TTXKT -
¢bummana PI'VIIC




Penenzusn

Ha METOJIMYECKHUE YKa3aHUS MO MPAKTUYECKUM 3aHSITUSIM 110 JTUCHUTLINHE
«IKOJIOTHS Ha KEJIE3HOIOPOKHOM TPAHCIIOPTE», pa3paboTaHHBIE HA OCHOBE
IPUMEPHOI TTporpaMMbl y4eOHOM TUCIMUIUIMHBI, JJIs TPO¢eCCUOHATBHBIX
oOpazoBaTeIbHBIX OpraHu3amui, mo cnenuaibHoctu 11.02.06 Texnnueckast
IKCILIyATAIMS TPAHCIIOPTHOIO PAHO3JIEKTPOHHOI0 000pyA0BaHus (110 BUIAM
TPAHCIIOPTA)

B Meroanueckux ykKazaHHUSX IO BBIMOJIHEHUIO MPAKTUYECKUX 3aHSATUU IO
JUCHUTUIMHE «JKOJIOTUS Ha >KENE3HOJOPOXKHOM TpaHCIopTe»  cHopMUpOBaHbI
OCHOBHBIE TIPEJICTABIICHUS B 00JIACTU JKOJIOTUH, KakK O crenuduieckoit odnactu
3HAHMM, O IKOJIOTHUECKUX 3aKOHAX U MOHATHUSX.

B MeTommyecknx yKazaHHWSAX 110 BBINOJHEHUIO TPAKTHYECKUX 3aHATHN
MPETYCMOTPEHO H3YUYCHHE CICAYIOIINX BOMPOCOB: MPHUHITUIBI B3aUMOJCHCTBUS
oOmiecTBa W TPUPOABI, HETATUBHBIE  IOCICJACTBHS  HEKOHTPOIHPYEMOM
XO3SUCTBEHHOM  JIEATEILHOCTH  YEJIOBEKa, TMPUBOJAIIME K  HAPYIICHHUIO
CTaOMJIBHOCTH  DKOCHUCTEM; OPUHIMIBL W METOABl  PalMOHAIBHOTO
MPUPOOTIOIB30BaHUS, TTPOOIEMBI COXPAHEHUSI TPUPOJOPECYPCHOTO MOTEHIINANIA, B
TOM YHCIIE 0CO00 OXPaHSIEMBIX MPUPOJHBIX TEPPUTOPHI.

3aTpoHYTHI MPOOJIEMBI pa3MEIIeHUs TPOU3BOICTB U OIICHKH MTOCICACTBUI UX
BO3JICHCTBHSI HAa OKPYKAMOIIYI0 CpeAy. BBITIONIHEHHE TPaKTHUUECKUX 3aHITHHA
CrOCOOCTBYIOT (DOPMUPOBAHUIO Y OOYUAIOIIMXCS YKOJOTHYECKOTO MUPOBO33PEHHUS
U CIIOCOOHOCTEH OIEHKM MPO(PECCUOHAIBHON NEATEIbHOCTH C MO3UIUUA  OXPaHbI
OKPY>KAIOIIEH CPEBI.

B meromuueckwe — ykazaHuMs 1O JUCHUIUIMHE  «OJKOJOTHUS  Ha
YKEJIC3HOJAOPOKHOM TPAHCIIOPTE» BKIIOYEHBI MaTEpHAIbl HEOOXOAWMBIC IS
NPUMEHEHUS WX B TPAKTUYCCKON MEATCIBHOCTH W M3YYCHHS JPYTUX YYIeOHBIX
JTUCITUTIITHH.

Penensenr: Bapuakuna O. A., mpenoaBarens uiuaia
OI'bOY BO "Kybanckuil rocyaapcTBEHHBIM
YHUBEPCUTET B I'. TUxopenke
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BBEJAEHHUE

Meroguyecke pEKOMEHJAUU IO BBIMNOJHEHUIO MPAKTUYECKUX 3aHITUI
COCTaBJICHBI B COOTBETCTBUU ¢ DemepanbHBIM roCy1apCTBEHHBIM 00pa30BaTEeIbLHBIM
CTaHJAPTOM  cpeaHero MpodeCCHOHAIILHOTO  O00pa3oBaHMs W NPUMEPHOMN
nporpaMmoii. J[aHHbIE pPEKOMEHAAIMU COJEPKAT HEOOXOIUMBIM TEOPETUUYECKUI
MaTepHua Jjisl paboTHl.

[IpakTyeckue 3aHSITUS BBINOJHAIOTCA B COOTBETCTBUM C  OOIIMMH
TpeOOBAHMSIMHU: COCTOMT W3 PACUCTOB C HEOOXOAWMMBIMH OOOCHOBAHHSIMH,
MOSCHEHUSIMA MO MNPUHATBIM PEHIEHUSAM W CChUIKAMM Ha HCHOJIb30BAHHBIC
VCTOYHHKH.

[lenp METONMYECKUX YKA3AHUN:

- IOMOYb CTYACHTaM 3aKpENUTh MOJIHBIM KypC TEOPETUYECKOr0 00YUYEHUs IO
JUCLUIUINHE «DKOJIOTUS Ha KEJIE3HOJOPOKHOM TPAHCIIOPTEY;

- MOATOTOBUTHCS K AU PEpEeHIIMPOBAHHOMY 3aU€Ty WM 3a4ETy;

- TIOArOTOBKAa K CaMOCTOSITEIBHOMY PELICHUIO CIOKHBIX KOHCTPYKTOPCKHUX
3a1ad.



IIpakTHuyeckoe 3ansaTue 1

Pacyer pa3zMepoB He(TeI0BYLIKH, HCIOJb3YyeMON B KauyecTBe IEpPBOH
CTYIIEHH OYHUCTKH BOABI B 000POTHOM cHCTeMe BOJOCHAOKEHUS IPOMBbIBOYHO-
NPONAPOYHOM CTAHLMH.

Lean padoThI:

1. ocBOHTH METOHIBI OIIEHKM DSKOJOTHYECKOro yiepda myTeM pacueTa
TUTaTeXei 3a 3arpsA3HeHNne BOJ0EMOB MPU cOPOCE CTOUHBIX BOJ;

2. O3HAKOMHTCS C TPHUHIIMIAMU OYUCTKA CTOYHBIX BOJ M OCHOBHBIMH
MpUMepaMH UX KOHCTPYKTUBHOU peanu3aiuu;

3. OMpeNeIuTh OCHOBHBIE XaPAKTEPUCTUKH BOJOCHAOXKEHHS MPOMBIBOYHO-
MPONapPOYHOM CTaHIINH;

4. 3HAKOMCTBO C METOJIOM TOJYyYEHUS] KOMIUIEKCHOM MPOU3BOJCTBEHHOMN
JEATEIIbHOCTH MPEINPUATHS HA BOJHBIE PECYPCHI.

OO6opynoBanue: yueOHUKH, CXEMBbI, TAOIUIbI, pa3/IaTOYHbIA MaTEpHUal.

CoxkpaieHusi CJIOB:

[TpombiBouHO-TIponiapounsbie ctanuuu (I1I1C);

[[Inanonponurounsie 3aBosl (I1II13),

Je3undexunonHo-npombiBounble cTanimu (JII1C);

[Ipoune npennpustus (aBrobassl, BIIK — Onoxumuueckas (Ouonormyeckas)
MOTPEOHOCTh B KUCIOPOJIE;

Konnentpamust BIIK — xoHIeHTpanust KUciopoaa, HeoOXoaumas IJisi TIOJTHOTO
Pa3IoKEHUs] OPraHWYECKHX BEIIECTB, MOMABIIMX B CTOYHBIE BOJBI CO CTOKaMH
PEANPUATHSL.

Xoa padoThI:
1. OsmakoMutcs ¢ mnpUHOUIAMH PaOOTHl HE(PTEIOBYIIKM M 3apPHUCOBATH
PUCYHOK 1.
2. OTMETUTh Ha3HAUYCHUE M MeCTa pasmemienusa [IIIC. YkazaTe OCHOBHBIE
BEIIIECTBA, 3arps3Hsmonne ctounbie Bosl IT1C.
3. TlpuBectr pacyer 00bEMA CTOYHBIX BOJ 00Pa3yIOIMXCS HA IPEANPUITUH.
4. CnenaTh BBIBOJBI.

HedreynoBurenn wnu  HedTETOBYIIKHM MPETHA3HAYEHBI I OYHCTKH
JIOKJEBBIX, TaJbIX U TEXHUYECKUX BOJ C TEPPUTOPUN, HA KOTOPBIX CYIIECTBYET
yrpo3a 3arpsi3HeHus Hedrenpoaykramu. OTO 00OpYyJOBaHUE SIBISETCS Tak
HAa3bIBAEMBIM IIPOTOYHBIM, T.€. BO BPEMS ITPOXO0KAECHUS CTOYHBIX BOJ YEPE3 JAHHOE
000pyZI0BaHUE MPOUCXOIUT MEXAHUUYECKOE OTIEICHIE CBOOOIHBIX MACeNl M CPEIHE
- CTaOWJIBHBIX AMYJIBCUNA OT OCTAIBHBIX CYOCTaHIIUM.



HedreyaoBurenns (HedTe10BYyIIKA)
[TpousBoautenbHOCTh: 1,5 - 500 51/C

Jmuaa: 1600 - 9000 Mmm

[upuna: 1000 - 1850 MM

Bricora: 1080 - 2120 Mmm

Cremnienp ouncTku: 0,3 Mr/m (cOpoc B KaHATU3AITUIO)
JIOTIOTHUTETHHO TTOCTABJISIOTCS

HancraBka 360 mm

Curnanuzarop ypoBHs (pUCyHOK 1,2)

Coremuas Ceremuas Benrtunauna Ceemuas
Hancraska Hancraeka \ HagcTaexka /. KonTponbHoia
e & knanau (orvGop
eI 1 f | ! R : I'X] X npo6)
W\b‘ CopSbunmorHas
OvcronHnk I & kamepa
Cenaparvop

Puc 1. HedreynoBurenn

[Ipennaraemsie He(TETOBYIIKH
BBITIOJTHEHBI u3 MOJIUATUIICHA. Onu \ \
000pyZI0BaHbl BCTPOCHHOW KaMepou i cOOpa . |
ocaaka. B mporiecce cenapaluy UCHOIb3YETCS ﬁ
Pa3HMIIA TIOTHOCTH HE(TENPOLYKTOB H BOIBI B '
IIPOIIECCE TPABUTALIMOHHOTO PACCIOCHHS TOTOKA
yepes HePTeyIOBUTEb.

B KOAJIUCIEHTHBIX cenaparopax
HCIIOJB3YIOTCSl TAK)KE MOBEPXHOCTHBIC SBJICHUS,

IIPOUCXOJAIINE B KOWIUCIEHTHOM KacceTe, Puc 2. HedreynaBnuBorens
Korjaa MUKPO-Karjiu He(TEPOTyKTOB
oOpa3zyloT 0oJiee KpymHbIE€ Karui, 0oJiee yIo0HbIe ISl CeapupOBaAHUS.

OTH YaCcTHYKH TOJHUMAIOTCS Ha TIOBEPXHOCTh, WX CIJIOH TOCTOSHHO
YBEIMYMBACTCS M €ro HEOOXOJMMO PEeTyJIsIpHO YAAIATh. TspKenble CyOCTaHIIUU
omajaloT Ha JHO cemaparopa, oOpasys ocanok. st yBenuueHus 3pHEKTUBHOCTH
paboThI yCTPOMCTBA, €ro HE0OX0AMMO 000PYI0BATh KaMepou sl cOopa OCaIKOB.

3akoHonaTenbcTBO Poccun TpeabsBisieT OYEeHb BBICOKME TpeOOBaHUS
MPOU3BOJAMUTEINISAM OYUCTHOTO O0OpY/AOBaHMsS, B YacCTHOCTU B cdepe OXpaHbl
IPYHTOBBIX BoJA. HedTenpoayKThl MpeacTaBisioT cO00 OYEHb CEPbE3HYIO YIpo3y
JUJISL OKPY’KAIOIIEH Cpebl.

Heo6xonumo mpaBUIbHO MOAOUPATH MPOU3BOIUTEILHOCTh HEPTEYIOBUTENS B
3aBUCUMOCTH OT 00BEMA 3arpsi3HEHHBIX CTOKOB. HedTenoBymku mpeaHazHaAYSHBI
JUTSI OYUCTKHA CTOYHBIX BOJI, TP HOMUHAJILHOM TIOTOKe OT 1,5 10 600 n1/cexk.


http://vseslav-eco.ru/

[IpaBuIbHBIN BHIOOP HEPTEIOBYIIKU JI1 KOHKPETHOTO O0OBEKTA OYEHb BaXKEH.
Cemapatop HE MOXET OBITh CIHILIKOM
MAaJICHbKHM, TaK KaK CJIMIIKOM CJIA0BIA MOTOK
HEe  MO3BOJUT  MONYYMTh  NPABUILHBIE =
napaMeTpbl OUUCTKHU, & TAKKE HE MOXKET OBbITh
CJIUIIIKOM OOIBITTIM o YHCTO
HKOHOMHYECKHUM COOOPaKCHHSIM.

Hopmsl, COTJIACHO KOTOPBIM
MPOU3BOJIATCS HaIlu cenapaTopbl
He(TETIPOTYKTOB, YETKO OmpeeIsieT
AJIEMEHTHI, KOTOPbhle HEOOXOAUMO YUHUTHIBAThH
npu 1oadope HeDTENOBYIIKUA MJii OYUCTKHA CTOYHBIX BOJ OT HE(TENpOmyKTOB:
OCaJIK; TEXHUYECKHE BOJbI, MCIOJB30BABUIMECS B IPOU3BOJICTBE; THUI
YTJIEBOJIOPOHOM COCTABIISIFOLLICH.

YKPYIIHEHHASI OIEHKA YHIEPBOB OT 3AI'PA3HEHUA
BOJOEMOB OFBEKTAMM KEJIE3HOJOPOKHOI'O TPAHCIIOPTA.

JKOJIOTHYECKHIl ymepd — »dTO TMOHWXKEHHE KadecTBa (IOJE3HOCTH)
OKpY’Karolen cpejibl BCICACTBUE €€ 3arpsi3HCHHUS.

VYiep6 Boipaxaercs CyMMOM JOMOJHUTENbHBIX 3aTpaT M0 BOCIIPOU3BOJICTBY U
BOCCTAHOBJICHUIO Ka4e€CTBa MPUPOJHBIX PECYpPCOB B JAHHOM PETHMOHE JO YPOBHS,
MPEIIECTBYIONIETO OCYIIECTBICHUIO 3arPSI3HEHUS OT paccMaTpUBaeMOro 0ObEKTa.

B pesynbTaTe nponu3BOACTBEHHON AESITEIBHOCTH OOBEKTHI KEJIE3HOI0POKHOTO
TpaHCIopTa (Jerno, pEMOHTHBIE 3aBOIbI, TPOMBIBOUHOIIPONIAPOYHBIE CTAHIIUU U Ap.)
cOpachIBAIOT CTOYHBIC BOJIbI, PA3JIMUHBIC IO CTPYKTYpE U MPOUCXOKICHUIO U
MOJIeKAIINE OYUCTKE OT MPUMECEH.

Bujabl CTOYHBIX BOA:

A. BboITOBBIE (TyaneTsl, AYIIEBHIE, CTOJOBBIC, MPAYCUHbIE, MBIThE) COICpPKAT
oko0J10 60 % oprannueckux u 40 % MUHEpaIbHBIX IPUMECE.

b. AtmocdepHbie (MOBEpXHOCTHBIE) CTOYHBIE BOJBI (POPMUPYIOTCS B
pe3yabTaTe BBINAJACHUA OCAIKOB. Jl0KIE€BOW, Tallol WA TOJWBOYHOW BOJIOU
BpE/IHbIE BEIIECTBA CMBIBAIOTCS C TEPPUTOPUU MPEANPUITHN U KPBIII 3aHUM, a
TaKXe C TOJIBUKHOTO COCTaBa.

B. IlpowmbinuieHHsie (IPOU3BOACTBEHHBIE) CTOKM OOpa3yloTcs B JIETIO U Ha
JIPYTUX PEMOHTHBIX MPEANPUATUAX B pe3ysibTaTe OOMBIBKH MOJABUKHOIO COCTaBa U
€ro JieTajei, a TakKe MpU IPYTrux MPOU3BOICTBEHHBIX ONEpaInsX.

JIJISl OYMCTKH CTOYHBIX BOJ OT 3arpsi3HeHUIl MPUMEHSIIOTCS TeXHUYeCKHue
cpeacTBa.

[IpakTH4ecKku BCE BEIIECTBA, MPUCYTCTBYIOIINE B CTOKAaX, OTHOCATCS K YUCIY
BPEIHBIX, ¥ TIOATOMY JIOJKHBI OBITh YJAJICHBI U3 HUX.

KoHkpeTHble yCOBHS JjIsi BBIOOpAa OYHCTHBIX COOPYKEHUN OIMPEACNISIIOTCS
JUACHEPCHBIM COCTABOM M KOHLIEHTPAUMEW 3arps3HEHUM, BUIAAMH [PUMECEH,
00BeMOM CTOYHBIX BOJ. [lokazaTensiMu KauecTBa BOJIBI — HECYIIIEH Cpeabl COPOCOB
— SIBJISIFOTCS 3HAYEHUSI KOHLIEHTPALM B HEW BPETHBIX BEIIECTB.




B3BelieHHble BemecTBa W JIPYTHE TBEPAbIC MIPUMECH  OCEHNAIOT B
[JIaMOCOOpPHUK, OTKYyJa IO MEpEe HAaKOIUICHUS MNEePUOANYECKU YAAIAIOTCS IS
YTUIN3ALUU WIH 3aXOPOHEHHUS.

OuwieHHast CTOYHAs BOJa Oru0aeT MeperopoiKy U rnepearBaeTcs B MPUEMHbBIN
0ak, OTKyJa 1o TpyoompoBoay Mmoaaércss Ha cOpoc, MOBTOPHOE HCIOIb30BaHUE WIIH
JOTOJTHUTENBHYIO 00paboTKY.

MeTtonom 030HUPOBaHHs, KOTOPBIM MOYKHO OYMINATH CTOKH, COAEp KaIlUe
¢denonsr B koHueHtpauuud 10 1000 mr/mn. KoHeyHbIMH TPOAYKTAaMHU OKHCICHHS
deHona SBIAIOTCS yriaeKUcHbld ra3 W Bojga. C yBenuueHue temmeparypbl u pH
CKOpPOCTb UM TOJIHOTa OKHUCJICHUS (DEHOJBHBIX COCOUHEHHM 3HAYUTEIHHO
Bo3pacTaroT. JlanpHelmas ~ OuoslorMueckass  O4YMCTKAa  IPOU3BOAMTCS  Ha
onoduibTpax.

BOJOOYUCTHBIE COOPYXEHUA IIIIC.

HedrenoBymku, wucnonbp3dyemMoir B 000poTHOH cucTeMe I[IpoMBIBOUHO-
nponapoynble craHuuu (IIIIC) mnpenHa3HaueHbl JUIsi OYUCTKM U MOWKH
HepTeOben3nHoBbix muctepH. IIIIC pa3menieHsl B 30HaX MAacCOBOM MOTPY3KH H
BBITPY3KU HE(PTEMPOIYKTOB HA CHELMAIBHO OTBEACHHBIX TEPPUTOPHSIX, UMEIOLINX
COOTBETCTBYIOILIEE TyTEBOE PAa3BUTUE U 00OpPYAOBaHKE I MOUWKHU. B psane ciydaes
[IIIC  pacnosararoTcsi Ha  OJHOM  TEPPUTOPUHM C  BAarOHHBIM  JIETIO,
CHEHHATA3UPYIOIIUMCS HA PEMOHTE ITUCTEPH.

[MuctepHsl MO HEPTEOPOAYKTHI B3aMMO3aMEHSEMbl JUJISl PA3IMYHBIX, HO
Omm3kux 10  coctaBy npoayktoB. [IIIC  3arpsi3HSOT  CTOYHBIE  BOJIBI
He(TEenpoayKTaMH, B3BEILIEHHBIMU BEILIECTBAMHU, KUCJIOTaMU, LIeJI0YaMHU U APYTUMH
xumukatamu (0osiee 130 KOMITOHEHTOB).

O4YKCTKY CTOKOB OT MEXaHWYECKHX NPHUMECEH NMPOU3BOIAT B IECKOJIOBKAX,
OTCTOMHUKAX, THIPOLIMKIOHAX.

Hedrtsapie mnpumecu BbIAEHSIOT B HEPTEIOBYHMIKAX U (PIOTAIMOHHBIX
YCTaHOBKAaX, KUCJIOTHI U IIEJ0YN MTOJABEPrar0T HEUTPATU3ALUU.

Hcxoanbie 1aHHBIE.

Bapuant Ne 1 2 3 4 5 6 7 8 9 10

KonunyectBo obOpaba- | 180 | 182 | 184 |186 |188 |190 |192 |194 | 196 | 198
THIBACMBIX  IIUCTEPH B
cytku N, mrT.

Pacxox Bomasl Ha mpo- | 18 18 18 18 18 18 18 18 18 18
MBIBKY OJHOW IIMCTEPHBI
Py, M

CkopocThb nswxenns | 0,01 0,01 |0,01 |0,01 |0,01 {0,001 |0,01 |0,01 |0,01 |0O,01
BOIBI B OTCTOMHOM 30HE
HedrenoByky, Vi, M/C

['mybuna MPOTOYHOM | 2,8 2.8 2.8 2,8 2,8 2,8 2,8 2,8 2,8 2,8
YacTU OTCTONHOI 30HBI
HedTenoBymku H,m

Haumenbimmii pasmep | 80 80 80 80 80 80 80 80 80 80
yJIaBIMBAaCMbIX  YaCTHIL
HEPTENPOIYKTOB B
CTOYHOM Boze 4,10 ,m
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HauvansHas xoHueHt- | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100
pauusi HeTEnPOIYKTOB B
ounmaemorn Bome Cy,
/M

Koadpdumment  yacosoii | 1,5 15 15 15 15 15 15 15 15 15
HEPaBHOMEPHOCTHU 1o-
CTYIUICHHS  OYHIIACMOU
BOJBI Ky,

Yucio CEeKLIUIA B|3 3 3 3 3 3 3 3 3 3
He(TenoByIIKe 7

Jonycrumast 150 | 150 |150 |150 |150 |150 |150 |150 |150 | 150
KOHIICHTPALHS

HeTepOIyKTOB Ha

BbIXozie HedrenoBymku C

«T/MC,

Temmneparypa  obopotHoii | 20 20 20 20 20 20 20 20 20 20
BOJIBI, TogaBacMom B
HedTenoBymiky, °C

Heo0xonumo:
OnpeneauM MaKCHMalbHBIA CEKYHIHBIA pPacXol BOABL, MS/C 4epe3 OIHy
CEKIHUIO HEe(TEIOBYIIKH 1O (GopMyJIe: Q max= Ky_P, N
=Ky Pu N
n 24 3600
OnpenenuMm TpeOyemyro WUPUHY B, M, KaXIO0W CEKIHH HE(TEIOBYIIKU W3
ycIoBus pomnycka Qmg, o Gopmysie: B = Q max
Vs H

Jlis  mpenBapUTENbHOTO pacdyeTra pa3MepoB HEPTENOBYIUKU MPHUHSTH
JAMUHAPHBIA XapAKTep MOTOKAa BOALI B OTCTOMHOM 30HE TMPHU MOCTOSHHBIX
CKOPOCTSAX JBHUXKEHUS BOJbI VB M BCIUIBITUS YacTUll HePpTenpoayKToB Vy. CKOpOCTb
BCIUIBITHSL 4YacTUll HePTenpoAykToB V,, M/C, HalileM U3 YCIOBHS PABEHCTBA
BBITAJIKMBAIOIIEH apXHMMEIOBOM CUJIBI M CHJIbl BSI3KOTO CONPOTUBIIEHUS BOJBI IO

bopmyie:

V. = 2-g-rq2 Py
q
97  ps

rie g — yCKOpPEHHE CBOOOIHOro maneHus, 9,8 m/c?;

Iy — panuyc (pa3mep) yJaaBiIMBaeMbIX YaCTHUI] HEPTETIPOIYKTOB, M;

Pu, Po — COOTBETCTBEHHO, IUNIOTHOCTH YaCTUIl HEPTEMPOAYKTOB U BOJIbI, KI/M°
(800 1 1000 COOTBETCTBEHHO);

Y — KMHEMAaTHYeCKas BA3KOCTh BOJBI, M2/C, 3aBUCAILAS OT TEMIIEPATYPHI,

11a 20 °C y=10° m?/c

JlniiHa OTCTOWHOM 30HBI HeTENOBYIIKM L, M, ompenensierca W3 YCIOBUSA
paBeHCTBa BpPEMEHM BCIUIBITUS HE(PTEUacTHl] Ha TOBEPXHOCTh W BpPEMEHU
IIPOXOKJICHUS ITIOTOKA BOJbI B OTCTOMHOM 30HE: L=V g

Vu
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C yderoM pealbHbIX TYpOYJEHTHBIX IPOILECCOB, TMPOUCXOISAIIUX B
HeTEeNOBYIIKE, JEMCTBUTENIbHAS CKOPOCTh BCIUIBITUS HeTeuacTull Oy1eT paBHa:

V, =V, —W

rie W — BepTUKaJbHasg TypOyJEeHTHAs COCTaBJSIOMIAs CKOPOCTH, M/C; C
JIOCTaTOYHOM JIIsl PAKTUKH TOYHOCTBEO MOKET OBbITh puHsATa paBHOU 0,04V,

O¢ddexTuBHOCTE PabOThl HEPTETOBYIIKM MO YMEHBUICHHIO KOHIEHTpPAIUU
He(PTENPOAYKTOB B OUHUIIIAEMOM BOJIE OTIPEAETUM 1O hopMyIie:

Boruricnum  pakTHUeCKyl0 KOHIICHTpAIMIO HE(TENpOayKTOB Ha BBIXOE
nedrenopymky, r/m®:  Cy = Cy(1-n)

CpaBaute Cj; c¢ pomyctumoil mo ycnoBusaMm 3agaun C,, U ONPEICIUM
MPEBBINIAET WIM HET KOJUYECTBO BHIOPOCOB, CIIPABIISIETCS WM HET, HE(DTEIOBYIIIKA
C O4YMCTKOH BOABI B OOOpPOTHOM cHucTeMe BOJOCHAOXKEHUS IMPOMBIBOUYHO-
npornapodyHor craniuu. Heobxoaumo ouuiarh (1a WM HET) HEPTEIOBYIIKY H
OTCTOMHUKHM PETYJIAPHO HE pexe OJHOro paza B 5-7 paHeil. B ¢uibtpo-
HEUTpaM3aTOpax CHUCTEMaTHYECKH JOJDKEH (Ja WIM  HET) 3aMEHATHCS
(GUIBTPYIOWKIA MaTepual.

IIpakTH4yeckoe 3ansiTue 2

Onpenenenue BeauuuHbl gomycTumoro BbiOpoca (IIIB) HecropeBmmx
MEJIKMX YAaCTHUIl TOIUIMBA (Ca’M), BbIOpachbiBaeMbIX W3 TPYObl KOTEJIbLHOM.
Pacuer MakcMMAaJIbHO TONMYCTUMON KOHIEHTPAIUH CA%KH OKO0JI0 YCThs TPYObI.

Leab padoThi:
1. OcBOUTH METOJBI OIICHKU JKOJIOTMUECKOTO yiiepOa MpH CrOpaHUU MEJIKHX
YaCTHI] TOTLJIMBA (CaXkH), BHIOPACHIBAEMBIX U3 TPYObI KOTEIHHOM.

OGopynoBaHue: y4eOHUKH, CXEMbI, TAOJIUIIBI, pa3IaTOYHBIN MaTepHall.

Xoa padoThbI:

1. O3naxomurcs ¢ TIIB u ITJIK.

2.PaccuuTaTh MaKCHMAIbHO JOMYCTUMOI KOHIEHTPALMHU CAXKH OKOJIO YCThS
TPYOBI.

3.Cnenatb BBIBOJIBI.

IIIK - »5T0 MakcuMajibHas KOHIIGHTpauus mpumeceid B arMmocdepe,
OTHECEHHAs K OMPEICIICHHOMY BPEMEHHOMY OTPE3KY, KOTOpasi MPU NEPUOTUUECKOM
BO3JCHCTBUM WJIM HA MPOTSHKEHUM BCEH KU3HU UYEJIOBEKA HE CKA3bIBACTCA HU HA
HEM, HU Ha OKpYKaIOIIEH Cpelie C TOUYKU 3peHusd BpeaHoro BoszaeucTeus. IT/IK
ornpenensieTcss B Mr/m3.
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Paznuuator cpenHecyrounyro BenumuuHy I[IJIK m MakcumanbHO-pa3oBylo.
[locnennsis He [OHKHA NPEBBIIATh TPEXPA30BOE 3HAUCHHE CPEIHECYTOYHOMN
BenuuuHbl [1/IK Ha npoTsokeHun He 6osiee 20 MUHYT.

Uucnennple 3Hauenuss [IJIK  amg  kaxaoro  BpEeOHOrO  BEUIECTBA,
BBEIOpAchIBAEMOTO B aTMOC(EPY 3aBHCUT OT TOKCHYHOCTH JAaHHOTO BEIECTBA WM
KJIacca OMACHOCTH.

MakcumanbHasi KOHUEHTpalus TOTO WJIM WHOTO BPEIHOTO BENIECTBA B
MIPU3EMHOM CJI0€ aTMOcdephl HE JODKHA MPEBHIIATh BEIMUYUHBI CPETHECYTOYHOTO
3HaueHus [1/IK, a B reuenne 20 MUHYT MakcuManbHO pa3oBoro 3HaueHus [1JIK.

B T0 ke Bpems mpu OJHOBPEMEHHOM MPHUCYTCTBUU B aTMOC(hepe HECKOIbKUX
BpPE/IHBIX  BELIECTB, O00JaAalOMIUX OJHOHAMNPABICHHBIMU  JEHCTBUSIMHU, T.C.
BIIMAIONIMX HA OJHU M TE€ JK€ OpraHbl OpraHM3Ma YeJIOBEKa, UX CyMMapHas
KOHIICHTpAIMsl JOJDKHA  OINPENENATbCS B BUAE CYMMBI  OTHOCHTEJIBHBIX
KOHIICHTpAIUi, TPUBEICHHBIX K COOTBETCTBYIOIIMM 3HaueHusaM [1J1K.

Pacuer IIJIB mpou3BoauTCs B TOHHax B TOJ, U MPEACTABISIET KOJIMYECTBO
BPEHOTO BEIIECTBa, IPEBBIINICHUE BBHIOPOCOB KOTOPOTO B armocdepy He
paspeaercs.

[I/IB 3amaeTcsi Mo KaXXIOMy BpPEIHOMY BEIIECTBY, BBIOPACHIBAEMOTO OT
UCTOYHMKA 3arpsizHeHus B atmocoepy. Ilpu ompenenenuun I1JIB ot pacueTHOro
MCTOYHUKA HEOOXOAMMO YUUTHIBATh COJACP)KAHME KaXKJIOIO BPEIHOrO BEIIESCTBAa B
atMocdepe, OOyCIIOBIEHHOE BBIOPOCAMU OT JAPYTHX HCTOYHUKOB. CymMapHbIe
BBIOPOCHI OT Y€ JIEUCTBYIOUIUX UCTOYHUKOB 00pa3yroT (POHOBYIO KOHIIEHTPALIUIO
Ka)XJI0ro BpegHOro BemiecTBa B atMocdepe. [1o3ToMy OCHOBHBIM YCJIOBHEM MpHU
onpeaenenun 1I/IB mis pacyeTHOro, BBOAMMOTO B CTPOM WM JEHCTBYIOIIETO
MCTOYHMKA, YTOOBI KOHIIGHTpAIlMsi BPEIHOTO BEIIECTBA B MPHU3EMHOM CJIOE
aTMocdepsl ¢ yuetoM (poHOBOM KoHIeHTpanuu He mpeBbimana [1JIK mo manHomy
BEILIECTBY.

JIsi HeopraHW30BaHHBIX BBIOPOCOB OT COBOKYITHOCTH MEJKHX OJMHOYHBIX
UCTOYHUKOB ycTaHaBiauBaercsi cymmapHoe II[J[B. 3rto xapaktepHo st
BEHTWISIIIUOHHBIX BBHIOPOCOB B KOMMYHAJIbHO-OBITOBOM XO3SHCTBE Tropoja, s
MEJIKUX KOTEJIbHBIX W JPYTMX YCTAHOBOK, COKMTAIOIIMX OPraHMYECKOE TOIIUBO.
Cymmapnoe IIJIB ompenensiercs w3 yciaoBus, 4ToObl (POHOBasS KOHIICHTPALIMS
BpeaHbIX BemiecTB He npebimana [1/IK. IIpu atoM BeIOpOCH B aTMocdepy ropoja
MOKHO MPHUBECTH K OJHOMY IIOKa3aTeI0 M MO HEMY OLIEHUBATh JOMYCTHUMBbIC
BBIOPOCHI BCEX BPEIHBIX BelIeCTB. Tak, B YACTHOCTH, MPHU OILICHKE 3arps3HCHUS
atMocepbl OT TPAHCHOPTHBIX JBUTaTeled, pacueT U OKCIEepUMEHTAJIbHAs
npoBepka mnpoBoauTcs Ha conaepxkanne CO. OpUEHTHpPYSACh Ha KOHIEHTpAIMs
OKHCH yriepoja B aTMochepe MOXKHO BBOJIUTH OTPAaHUYCHUS U TIO JIPYyTUM
BBIOpOCaM.

Ecnu Ha maHHOM TpEeANpUSTHH WIA TPYIIE OOBEKTOB, PACIOIOKEHHBIX B
OJIHOM paiioHe, 3Ha4eHHs ycTaHOBIEeHHBIX [IJ][B mo oOBEKTMBHBIM MpUYWHAM HE
MOTYT OBITh JOCTUTHYTHI B HACTOSIIEE BPEMs, TO MO COTJIACOBAHHUIO C OpraHaMu
["ockoMITpUPOIbI IOMYyCKAETCS MIAHUPOBAHUE MOATAMMHOTO CHUXKEHUSI BBIOPOCOB 10
TpeOyeMOl BEJIIMYMHBI C YKa3aHUEM MPOJOJIKUTEIBHOCTA Ka)XA0ro ATama 0 TOro
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MOMEHTa, NToKa He OyayT obecneuensl TpedboBanust HopM [IJIK. IIpu 3TOM BBOASITCS
Ha ONPEACIICHHBIE BPEMEHHBIE OTPE3KHM BPEMEHHBIC IPEAECIBHO JIOMYCTHUMBIC
BbIOpockl win cOpocsl [IJIB wnum ITJC. OHu ke MOTyT HOCUTH Ha3BaHHE Kak
JMMUTHBIE HOPMBI BbIOpOCa B aTMOc(hepy Uiu copoca B BOJOEMBI.

Omutata BEIOpOCcOB min cOpocoB cBepx npenycmorpernsix [1/1B unu T1C, HO
B mpenenax I[I/IB wumu BIIJIC npousBomuTcss B MSITUKPATHOM pa3Mmepe Mo
CPaBHEHMIO C OIUIATOM B mpenesnax HopM. Eciam ke npeanpustve npoOU3BOIUT
BBIOPOCHI WM COPOCHI CBEPX YCTAHOBJICHHBIX BPEMEHHBIMH HOPMaMH BEJIHYHH, T.C.
MPOU3BOJIUT CBEPXJIMMHUTHBIE BBIOPOCHI, TO 3a CBEPXJIMMHUTHBIA BBIOPOC oOILIaTa
MOBBIIIAETCA B 25 pa3 MO CPaBHEHUIO ¢ HOpMUpyeMoH orutarod. Hopmer I1/1B nnu
[TAC nomxHbI IEpecMaTPUBATBCA B CTOPOHY YKECTOUEHHUS HE pexe, YeM depes S
JIeT.

HcxoaHble JaHHBIE.

Bapuant Ne 1 2 3 4 5 6 7 8 9 10

doHoBas koHueHTpanus caxu B | 0,01 | 0,02 | 0,03 | 0,04 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09 | 0,1
npuzeMHOM Bo3zayxe, Cy, Mr/m>

Macca caxwu, BbiOpaceiBaemort B | 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1
atMocdepy, M, 1/c

O0beM razoBo3mymHoM cmecu, | 52 | 52 |52 |52 |52 |52 |52 |52 |52 |52
BEIOpaceiBaeMoil u3 TpyOBI, Q,

m3/c
Pasznocts Mexay temmeparypoit | 54 54 54 54 54 54 54 54 54 54
BEIOpachIBaeMoit cMecH u

TEMIEPaTypoil  OKPYKAIOLIETO
Bo3ayxa, AT,°C

Bricora Tpy6s1 H, M 28 27 26 25 24 23 22 21 20 19
Huametp ycThs TpyOsI D, M 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1
Heo0xoaumo:
OnpenenuTs BEJIMYMHY MpelnelbHO  jgomyctumoro  BeiOpoca  (ILJIB)
HECTOPEBIIUX MEJIKUX  YacTUI[ TOIUIMBa  (CaXkH), BBIOpPaChIBAEMBIX u3

TpyOBl ~ KOTenbHOW. Paccumtarh MakcMMajabHO JOMYCTUMYIO KOHIICHTPAIHIO
CaXM OKOJIO YCThbSl TPYOBIL.
Paccunraem cpeHiol0 CKOpPOCTb Wp, M/C, BBIXOJ@ T'a30BO3AYIIHOW CMECH M3
YCThsl ICTOYHHKKA BBIOpOCA:
"= o
3HaueHHsT KOAPPHUIIUCHTOB 7 U 1 ONIPEACIAM B 3aBUCUMOCTH OT rapamerpoB f

u Vy, M/c:
2 . D

f =1000- 0 =
HZ AT

V,, =0,65 3/Q’AT
H

[IpenensHO Aomyctumeblii BeIOpoc T1JIB, r/c, HarpeToro BpemHOro BeliecTBa U3
TpyObl B arMocdepy, Tpyd KOTOPOM COAEP)KaHHE €ro B TMPU3EMHOM CJIO€ HE
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npeBbIIaeT mpeaenbHo gomyctumoi konueHTpanuu (I11K), ompepensercs mo
bopmyie:

(IIAK-C,)-H? 3[0-AT

1JIB =
ﬂ A.F.m.n.n

rae IIJIK — makcumanbpHast pa3oBas NPEAENbHO JOIMYCTHMAas KOHILIEHTpALus,
mr/m3, (0,15 mr/m3), n/m =1;

F — xos¢dduimenT, yduThIBaromuid CKOPOCTh OCENAaHUSI BPEIHBIX BEILECTB B
aTMoc(epHOM BO3IlyXe (Il KpyIMTHOAUCIEPCHOM mbutu F = 2,5).

JInsi BO3MOXKHOCTH CpaBHEHHSI € (pakTU4YeCcKOl (u3mepsieMoil mpubopamn)
paccuuTaeM BEIMYUHY MAKCUMAaJIbHO JOIMYCTUMOW KOHLIEHTpAIMU CaXXH B BbIOpOcax
OKOJIO YCTbS TPYOBI, I/M°:

c, =148
Q

Cpasnaum I1/IB c 3apannsiM BeiOpocom nibuir M: (ITJIB > M).

Macca caxu, BbIOpachiBaeMOW B aTMOC(epy HE MPEBBIMIAET / MPEBBIIIAET
YCTAHOBJICHHBIA MPEIEIbHO JOMYCTUMBIA BBIOPOC, 3HAYUT paboTa KOTEJIbHOU HE
yXyJmaet \ yXyAmaeT 3K0JIOTHIECKY0 00CTaHOBKY PErvoHa.

IIpakTuyeckoe 3ansitue 3

OmnpenesieHue MaKCHMAJIBbHON KOHIEHTPALMH BPEIHOr0 BellecTBa Yy
3eMHOM IOBEPXHOCTH, MNpPUHJIEralmedn K NPOMBINIICEHHOMY HpeInpusITHIO
PaCIoOJI0KEHHOMY HA POBHOM MOBEPXHOCTH, NIPU BbIOpOCe U3 TPYObI HArpeToi
ra3oBO31yLIHON CMeCH.

ean padoThI:

1. onpeenUTh KOHIIEHTPAIMIO BPETHOIO BEIIECTBA Y 3€MHOW MOBEPXHOCTH,
Mpujeraromeid K MpOMBIIUICHHOMY TPEANPUSATHIO PACIONIOKEHHOMY Ha POBHOMU
MOBEPXHOCTH.

2. paccudTaTh KOHIICHTPAIIUIO BPEIHOTO BEIIECTBA Y 36MHON MTOBEPXHOCTH.

OO6opynoBanue: yueOHUKH, CXEMBbI, TAOIUIIbI, pa3/IaTOYHBIA MaTepHUal.

Xoa padoThI:

1. PaccunraTh BeMMUMHY MaKCUMAJIbHOM KOHIEHTPALUH BPEIHOIO BEIECTBA Y
36MHOM TOBEPXHOCTH, MPUIIETAONIE K MPOMBIIUICHHOMY MPEANPUSITHIO,
pacrojoKEeHHOMY Ha pPOBHOM MECTHOCTH, NpU BbIOpoce U3 TpPyObl HAarperoit
ra3oBO3AYIIHON CMECH.

2.0mnpenenuth  (aKTHYECKYI0 KOHLEHTPALMIO BPEIHONO  BEIIECTBA Y
MOBEPXHOCTH 3€MJIH C y4€TOM (POHOBOTO 3arpsi3HEHUS BO3IyXa.
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3. JlaTh OLIEHKY PACCYUTAHHOIO YPOBHS 3arpsA3HEHMS BO3[yXa B IPU3EMHOM
CJI0€ TPOMBIIUICHHBIMU BBIOpOCAMU MYTEM CpPAaBHEHHUS CO CPEAHECYTOYHOU
npenenpbHo gonyctuMoin konnentparuent (IT1K).

4. Cnenath BBIBOJIBI.

Heo0xoaumo:

Paccuntarh  BeIMYMHY  MAaKCUMaJbHOW  KOHLIEHTPAlMM  BPEIHOIO
BELIECTBA Yy 3E€MHOU OBEPXHOCTH, IpUIIeTaroei K
IPOMBILIIEHHOMY OPEANPUITHIO, PACIOJIOKEHHOMY Ha pPOBHOM
MECTHOCTH, TPHU BbIOpOCE W3 TPyOBl HAarpeTol ra30BO3YIIHON CMECH.

JlaTh OIIEHKY pAacCUMTAHHOTO YPOBHS 3arps3HEHUs BO3[AyXa B MPU3EMHOM
CIO€ TMPOMBINIJICHHBIMU BBIOpOCAMH ITYTEM CpPaBHEHHUS CO CPEAHECYTOYHOM
npeaenbHo gonyctuMmoin koHuentpanuen (I11K).

I/ICXOIIHBIC JaHHbIC.

Bapuant Ne 1 2 3 4 5 6 7 8 9 10
doHoBas 0.01 {0.02 |0.03 |0.04 |0.05 |0.06 |[0.07 |0.08 |0.09 |0.1
KOHIICHTpaIus
BPEIHOTO BEIIECTBA B
MpPE3eMHOM  BO3AyXe,

Cd

Macca Bpenuoro | 0.7 | 0.6 0.5 0.4 0.3 0.2 0.1 0.8 0.9 0.71
BEIECTBA B

atmocdepe, M

O66bem 29 |29 29 (29 |29 |29 |29 |29 |29 |29
ra3oBO3JYyIIHON

cMecH,

BBHIOpaceiBaeMol U3

TpyOHI, Q

Temneparypa, DT 1.3 |13 13 |13 |13 |13 |13 |13 |13 |13
Bricora Tpy6s1, H 24 |21 22 23 25 26 27 28 29 20
Huametp tpyOs1, D 0.9 |0.9 09 |09 (09 |09 |09 |09 |09 |09
Bpennbie Beniectna NO | NO NO |NO |NO |NO [NO |NO |[NO |NO
Koa¢ppunment 200 | 200 200 | 200 | 200 |200 |200 |200 |200 |200
pacceBaHUsT BPEIHBIX

BEIIECTB, A

Cxopoctb ocemanus | 1 |1 1 1 1 1 1 1 1 1
BpPEIHBIX BENIECTB,F

Bnusinue penbeda,h 1 |1 1 1 1 1 1 1 1 1
ITJK cpennecyrounoe | 0.06 | 0.06 |0.06 |0.06 |0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06
Koaddunuent m 0.78 |0.79 |0.77 [0.78 |0.76 | 0.75 | 0.74 | 0.73 | 0.72 | 0.71
Kosddunuent n 182|183 |184 |185 186 |1.87 |1.88 |[1.89 |1.81 |1.9

MakcuManbHOE 3HAUYCHHE MNPU3EMHOW KOHIICHTPAIIMU BPEIHOTO BEIIECTBA
CiM wmr/m3 , npu BbIOpOCE HArperod ra3oBO3JYIIHOW CMECH U3 OJMHOYHOIO
MCTOYHHUKA TPHU HEOIArONPUSITHBIX METEOPOJIOTMUECKUX YCIOBUAX OIMPEACIISIEM IO

bopmyie:
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CAM-F-m-n-n
i = H?.3[0 AT

Hna onpeneneHHA C,‘M HeOX0IHMO

1) PacCHIHTaTh CPRETHHOHY CKOPOCTE WO. M/C, BBIXOJA I'II'SCI-BO'S,I[}-'].U}ICI-ﬁ CMECH H3 YVCThA HCTOYTHHEA B]}Iﬁl)CI'CIIZ

_ 4
7D ()

Wy

2) sHaUeHHA Ko3(){HIHEeHTOR M H 12 OMNpelefHIb B 2aBHCHM [poB fH Vo MiC
2
wy - D

=1000 —2—
4 H?.AT.

2. OmpenemiM (aKTIMeCKYI) KOHIEHTPALTE0 BpEIHOT0
(DOHOBOTO 3aTPAIHEHHA BOBIYXA:

cC =C, +C, .
M il hakT
CM — MAKCHMAIEHOE 3HATeHIe l'[]J'II?EPrl]-IL‘I'ﬁ KOHLIEHTPAITHIH BPETHOTO BEMIECTRA,

C - (DOHOBAS KOHIIEHTPAITHA BPEJHOTO BEMIECTBA B MPH3EMHOM BO3IVXE,

Torma C - = C.‘M -C ¥

B coorBerctBum ¢ I'OCTom [ KaXOOro NPOECKTUPYEMOTO H
JNEHUCTBYIOLIETO MPOMBIIUIEHHOTO NpeanpusaTus ycraHasiupaeTcs [IBJl BpemaHbix
BEILECTB B aTrMoc(epy Mpu yCIOBHUH, YTO BHIOPOCHI BPEIHBIX BEIIECTB OT JAHHOTO
UCTOYHUKA B COBOKYIIHOCTH C JPYTMMH HWCTOYHMKAMH HE  CO3JanyT
MIPU3EMHYIO0 KOHIIEHTpauuto, npepsimaronyro [I/1K.

Cm + Coakt <IIJIK

Bb10pochl BpeqHBIX BEIIECTB OT JaHHOTO HCTOYHUKA B COBOKYIHOCTHU C
APYTMMM MCTOYHHMKAMM CO3JAK0T IPU3EMHYK0 KOHILIEHTPALMIO, ITPEBBIIIAOIIYIO
[TIK. Heob6xomuMo  cHuXaTh 3arps3HeHUs arMochepsl  OT
IPOMBIIIIEHHBIX BBIOPOCOB MyTEM:

- COBEPUICHCTBOBAHUS TEXHOJIOTMYECKUX MPOLIECCOB;

- OCYILIECTBJICHUS T€pMETU3AIMU TEXHOJIOTHYECKOT0 000PYJ0BaHMUS;

- IPUMEHEHHS THEBMOTPAHCIOPTA;

- CTPOMTENBCTBA PA3JINYHBIX OUYUCTHBIX COOPYKEHUMU.

IIpakTuyeckoe 3ansitue 4

Pacuér maccooOMeHa OCHOBHBIX BHM/IOB ChIPbSl M T'OTOBOM NPOAYKUHMU B
0€30TXOAHBIX M MAJIOOTXOJHBIX TEXHOJOIMAX MPOM3BOACTBEHHBIX INPOLECCOB
HA 00beKTAaXx ’eJIe3HOAOPOKHOI0 TPAHCIIOPTA.

Leab padoThi:

1. ocBOMTH METOJbI OLIEHKH 3KOJOTHYECKOro yiiepbda mpu OE30TXOTHBIX U
MaJIOOTXOJHBIX TEXHOJIOTHUSX.
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2. 03HAaKOMUTCSI C IPUHLMIIAMU O€30TXOIHBIX U MAJIOOTXOIHBIX TEXHOJIOTUH.
OOopynoBaHue: ydeOHUKH, CXEMbI, TAOIMIIbI, PAa31aTOYHBIN MaTEepHUal.
Xoa padoTsbI:

1.0O3HakoMuTCA ¢ OPUHOUIAMU PaOOTHI 0E30TXOMHBIX M MAIOOTXOJHBIX
TEXHOJIOTHUSX Ha KEJIE3HOIOPOKHOM TPAHCIIOPTE.

2.PaccunTaTh MaccooOMEH OCHOBHBIX BHJIOB CHIPbSl M TOTOBOM ITPOYKLIUH.
3. CrmenaTh BHIBOJIHI.

be3oTxoaHas TexHONOTUST 00€CIIeUYNBAECT TEXHUUYECKU JOCTUKUMBI MUHUMYM
TBEPJBIX, JKUJKHX, Tra3000pa3HbIX OTXOJI0OB (BBIOPOCOB, CTOKOB). be30TX0MHOCTH
WCIIOJIb30BaHUS ChIPbS MOKHO JOCTUTHYTH B TOM CIIy4ae, KOTJAa OTXOAbl OJHOTO
MPOU3BOJICTBA SBJISIIOTCS  CBIPbEM 1L Jpyroro. be3oTxogHas TEXHOJIOTHS
npeaycMaTpuBaeT YJIaBIMBAHHUE IIOJIE3HBIX BEIIECTB B CTOKaX W BBIOpocax cC
MOCJICTYIONTUM UX UCTIOJIb30BAHUEM JIJISI HY K] IPEANPHUSATHS WU peaTU3alliH.

OTKpBITBIN TPOIECC XapaKTEPU3IYETCS HMCIOJIB30BAHUEM ChIPhSI TOJBKO IS
ocHOBHOUM mpoaykuuu. Ilone3nbie BelrecTBa B 0TX0Jax (BhIOpocax, CTOKax) B
OTKPBITOM MPOILIECCE HE YIABIMBAIOTCS, a TOJIBKO 3arpsI3HSIOT OKPYKAIOIIYIO CPEIY.

B 0€30Tx0HOM MpPOU3BOJCTBE Ba)XHOE 3HAYCHUE HMEET HE MepepadoTKa
OTXOZ0OB, @ OpraHu3alus MPOU3BOJICTBA, TaKUM 00pa3oMm, yT00BI B
caMOM TIpoliecce nepepadboTKu CBIPbSl  HCIOJB30BAIHUCH BCE €ro
KOMITOHEHTHI. KOJIMYEeCTBEHHBIMH  OIIEHKAMH  OE€30TXOJHOCTH  IPOU3BOACTBA
ABJISIETCA CTENEHb HCIIOJIb30BaHUA B TEXHOJOTMYECKUX MPOIECCAaX  ChIPbs
U MaTepuasos.

Takum oOpazoM paccuuTaiiTe MacCOOOMEH OCHOBHBIX BHJIOB CHIPbS M TOTOBOM
MPOJYKIIMA TPOU3BOJMMON Ha OOBEKTaX >KEJIE3HOJOPOKHOTO TpaHCIOPTa Ha
mpuUMeEpe JKUIKUX OTXOJOB 00pa3yeMblX B pe3yJibTaTe MPOMBIBKH ITUCTEpH. B
MIPOMBITINICHHOCTH BBEJICH KO PUITMEeHT 0€30TX0AHOCTH TTpon3BoacTBa (%0):

K6 =f* Km +K»5 +Ka,

rje:

K6 — koappunment 6e3oTxoqHocT, 6e3pasmepHas BenmunHa 0<K<I;

f - K03 PHUIIMEHT MPOMOPINOHATIEHOCTH, ONPEACIIIEMbIH SMITUPHUCCKH;

Km - kospdunmeHT noJHOTH UCIIOJIH30BaHUE MAaTEPUATIbHBIX PECYPCOB;

K5 — k03¢ puLiveHT ncnonb30BaHus SHEPTETUYECKUX PECYPCOB;

Ka — xoadpuirieHT coOTBETCTBUS SKOJOTUIECKUM TPEOOBAHUSIM.

Eciau k = 1, TO TEXHOJIIOTMYESCKHI TIPOIIECC cunTaeTcs 6e30TXoaHbIM; K = 0,9-1
mporecc moutu Oe3orxonubeiid; Kk = 0,5-0,9 mpomecc mamoorxomHsii; k < 0,5
ITPOLIECC OTXOHBIN.

Hcxoanble fjaHHBIE:

Bapuant Ne 1 2 3 4 5 6 7 8 9 10
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K6—ko3¢purment 0,01 0,02 |0,03|0,040,05|0,06 0,07 0,08|0,09]0,1
6e30TxoaHOCTH, Oe3pazmepHas
penmumHa 0<K<1;

f-koapunment 1 1 1 1 1 1 1 1 1 1
IIPONIOPLIMOHAIBHOCTH,
OIPEJEISAEMBbII SMIIMPUYECKH;

Km - xoaddumment monanotst | 5,2 |52 |52 |52 |52 |52 |52 |52 |52 |52
HCITOIb30BaHHE
MaTepHAIbHBIX PECYPCOB;

Ks—xko3¢pdunuent 20 |30 |40 |50 |60 |70 |80 |90 |100 |10
UCITOJIb30BaAHUSI
YHEPTETHYECKUX PECYPCOB;

Ka—koaddurpent 20 {20 |20 |20 |20 |20 |20 |20 |20 |20
COOTBETCTBUS IKOJOTUYECKHM
TpeOOBAHUSM.

Co3aanue Ma100TXOAHBIX IPOU3BOJACTB NPelyCMaTPUBaeT cJIeAyoLee:

1. OcHoBaHHE U BBIOOP CBHIPbS,, KOTOpOE OOECHEUMBAET HAACKHOCTh U
KaueCcTBO MPOAYKIMM M B TO € BpeMs OKa3bIBa€T MUHHMMAJILHOE BIIMSHHE Ha
IPUPOAHYIO CPENY;

2. Ob6ocHOBaHME U BBIOOP crioco0a MOTy4eHHUS TPOAYKIIMH, KOTOPHI CBSI3aH C
HAaUMEHBIITUM PACXO0JIOM CHIPhS;

3. O6ocHOBaHMEe W BBIOOp cmoco0a TMOMYYeHHs] MPOAYKIMH, KOTOPBIA
oOecrieynBaeT HaMMEHbIIEE 3arpsiI3HEHNE TPUPOAHON Cpelibl BEIOpOCaMu, CTOKAMH,
OTXOJIaMH;

4. Coznanne »(@PEKTUBHBIX TMPOILIECCOB W YCTPOMCTB OYUCTKU OTXOJIOB,
BBIOPOCOB M CTOKOB C YBEJTUUEHUEM LIEHHBIX BEILECTB;

5. Cozmanne  3(GEeKTUBHBIX  IPOIIECCOB  HMCIOJB30BAHHE OTXOJOB W
WU3rOTOBJIICHHE W3  HHUX  COIYTCTBYIOLIEH  NPOAYKUMH, T.€.  CO3JAHHE
MHOT'OCTaJAMMHOTO UCIIOJIb30BaHUS ChIPhS U OTXO/IOB;

6. CokpaiieHue  MOTEPh  JKCIUTyaTallUOHHBIX ~ MaTepuajoB  3a  CYET
ONTHUMM3ALUN TEXHOJIOTUYECKUX MPOLECCOB M COBEPUICHCTBOBAHUS CHUCTEMBI
TEXHUYECKOTO 00CITy)KUBaHMUSL.

ManooTxoaHbie IPOU3BOICTBA MOTYT OBITh peann30BaHbI B
MaIllMHOCTPOUTEILHOM, JIepeBo0OpadaThIBatOIeH, MSCHOM, MOJIOYHONW M JPYTUX
OTpacisiX MNPOMBINIIEHHOCTH. K HUM OTHOCATCA: MCMOJIb30BaHHE METAIIOIOMA
nocJyie 00pabOTKU Ha CHEUATbHBIX 000TaTUTENbHBIX MPEANPUITHUIX; YIOTpEOIeHUE
JIOMEHHBIX IIJIAKOB B MPOLECCE CTPOUTEIBHBIX MAaTEpPUANIOB; IPUMEHEHHUE OTXOJOB
CTEKJIa; CUHTE3 aMMHUaKa MO 3aMKHYTOMY IMKITy, MOJIYYEHUE CEPHOM KHUCIOTHI U3
OTXOJIOB  MpeAnpusTHii 1BeTHOW Metamutypruv. OnHo U3  3((PEeKTUBHBIX
HampaBlieHU  OE30TXOJHOTO  TMPOM3BOJACTBA  BTOPUYHOTO  HCIIOJIBH30BAHMS
PHEPreTHUECKUX PECYpCOB B CUCTEMax TEIUIOCHAOKEHUs, HampuMep sl odorpena
Terull. BakHoe HampaBieHHE — CHIDKCHHE MaTEePHATIOEMKOCTH BBITYCKAEMOU
IPOAYKLNH, YMEHBIIEHHE OTXO/I0B IPOU3BOICTBA, IPEAYCMAaTPUBAEMBIE HA CTaJHH
MIPOCKTUPOBAHUSI POMBINIJIEHHBIX U3/ICTTUH.
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IIpakTHyeckoe 3aHsITHE D

Pacuér mnuarekeid 3a 3arpsizHeHMe aTMocdepbl, NepeIBUKHBIMH
HCTOYHUKAMU HA JKeJIE3HOAOPOKHOM TPaHCHOPTe.

Leab padoThi:

1. U3yunTh METOAMKH pacyeTa IUIaTeXel 3a 3arps3HeHue aTMocQepsl
NEepEABUKHBIMA UICTOYHUKAMH.

2. BBITIOJTHUTH XapaKTEPHBIM ISl pealbHBIX YCIOBUN DPAOOTHI MPEANpUATHN
JKEJIE3HOAOPOKHOIO TPAHCIIOPTA PACUET ILUIATEKEH.

O6opynoBanue: yueOHUKH, CXEMBbI, TAOIUIbI, pa3/IaTOYHbIA MaTepHUall.
Xoa padoThI:

1. OnpenenuTh HOPMATUBHYIO IJIaTy 3a BBIOpOCHl B aTMOChEpHbBIH
BO3/IyX  3arps3HSIONIMX  BEHIECTB  MEPEABMKHBIMU ~ HUCTOYHHKAMU  (Id
pPa3IMYHBIX BUJOB TOIUIMBA).

2. OnpenennTts TOAOBYKO IJIaTy 3a TPAHCIOPTHOE CPEICTBO MU JpYyTHe
nepeaBKHbIE HCTOYHUKH (B THIC.pY0./T0J 3a 1 TpaHCIIOPTHOE CPENICTBO).

3. Ha ocCHOBE BBINOJHEHHBIX pAacyYETOB CHEJNATh BBIBOJ, 3arpsA3HSACT JIU
NPEANPUATHE KEIE3HOJOPOKHOIO  TpaHCHOpTa aTMOC(HEpHBIM BO3AYX WM HET.
Kakue mepsl cieyer npearnpuHsTh.

IIDK — DnOyHKT O3KOJOTMYECKOrO0 KOHTPOJSI OOBIYHO CO3JAl0TCS  MpHU
JOKOMOTHBHBIX J€NO M HCIOJB3YIOTCA /Al KOHTPOJIS BBIOPOCOB TEIJIOBO30B.
OO11ast HopMaTUBHAS IUIaTa 3a BBIOPOCHI 3arpsi3HAIOIINX BEIIECTB OT NEPEIBUKHbBIX
UCTOYHUKOB B 3aBHCHUMOCTH OT KOJIMYECTBA M3PacXOJ0BAaHHOTO TOIUIMBA (IepBas
METOJIMKa) oTpeaesseTcs no popMmyIe:

HccnenoBaHue CTPYKTypbl 3arpsi3HeHUst atMocdepbl  CTallMOHAPHBIMU
MCTOYHUKAMHU KEJIE3HOJOPOKHOIO0 TPAHCHOpPTa IMOKa3bIBaeT, 4yTo mopsiaka 90 %
BaJIOBOT0 OOBEMa 3arpsi3HSIONIMX BEIIECTB, BBHIOpAchiBa€MbIX B arMmocdepy
JUHEHHBIMU — TPENNPHUATHSIMH, TNPUXOAUTCS  HA  JONK0  DHEPreTHUYECKUX
TEIJI0ArPEraToB KOTEJIbHBIX, OKOJIO 5 % 3arps3HsIOIINX BEIIECTB BHIOPACHIBAETCS B
atMocdepy Tpu paboTe IHEPrOTEXHUUECKUX TeIIoarperatoB (Ky3HEUHBIX TeueH,
arperaToB TEpPMHUYECKOW OOpabOTKM H3JENHM, CYIIMIbHBIX YCTAaHOBOK M T.I.),
UCIIOJIB3YIOMIMX TBEPAOE, KUAKOE U razoolOpazHoe TormBo. I[lpubnusurensHo
TAaKO€ >K€ KOJIMYECTBO 3arps3HSIONIMX BEIIECTB IIOMagaeT B aTMocdepy OT
TEXHOJOTMYECKUX arperaroB (CTaHKOB, MOEYHBIX BaHH, OKpPAaCOYHBIX Kamep,
CBapOYHBIX MOCTOB U T.H.). KoTioarperarbl KOTEIbHBIX pa0OTalOT Ha Pa3IMYHbBIX
BUJIaX TOIUIMBA, U BHIOPOCHI 3arpsI3HAIONINX BEIIECTB 3aBUCAT KaK OT KOJUYECTBA U
BUJa TOIUIMBA, TaK M OT BHJA TeIUloarperara. YUYHUTHIBAEMBIMU 3arpsA3HSIOUIMMHU
BEIIECTBAMH, BBIICISIOINIMMUCS TPU CTOPAHUU TOIUIMBA, SBIAIOTCS: TBEpIbIE
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yacTUlbl (3071a), OKCHJ YIJIEepoJaa, OKCHIbl a30Ta, OKCHIbl CEpbl, NATHOKHCH
BaHaUs.

JUIst KaXA0ro MUCTOYHMKA 3arpsi3HEHMsI BO3IAYIIHOM CpElbl YCTAaHABIIMBAKOTCS
HOpPMAaTHUBBI MPEENIbHO-I0MYCTUMBIX BbIOpocoB (I1/IB) 3arpsi3Hstomux BemecTs B
atmocdepy. IIJIB ycranaBnuBarotcs ¢ ydetom [IJIK 3arps3Hsiomuyx BEIIECTB,
ypOBHS UX (POHOBBIX KOHIIEHTPAIM, THAPOJOTUYECKUX, THIPOXUMHYECKHUX,
KJIUMATOJIOTHYECKUX, TCOPU3NUECKIX XapPaKTEPUCTUK TEPPUTOPHI U MPUPOIHBIX
o0bekToB. CymHocTh BHeapenus I[IJ[B — orpanmdeHune pa3oBbIX BBIOPOCOB.
[IpenensHo-nonyctumbiii  BeiOpoc (I1JIB) — wmacca 3arpssHsmonmx BENIECTB,
BBIOPOIIEHHAs B BO3AYLIHBIM OacceliH B €IMHUILY BPEMEHHU, KOTOPAsi HE CO3/AET B
IIPU3EMHOM IIPOCTPAHCTBE YPOBEHB 3arps3HeHus Boie, yeM [1/1K.

C uenpl0 CHIKEHHUS BPEIHBIX BBIOPOCOB B arMmoc(epy, BO3HHMKAIOUIMX IMpU
C)KUTaHWH TOIUIMBA B TOIIKAX KOTEJIBHBIX, @ TAKXKE B JPYTUX TEXHOJIOIMYECKUX
poleccax CleAyeT NPHUMEHSATh TEXHUYECKUE CpPEICTBA OYUCTKH Ta30B. OTH
TEXHUUYECKUE CPEJCTBA PEAN3yIOT OTpaHUYEHHBbIH HAOOp pa3iMyYHBIX MPUHLUIIOB
neiictBust  (3Q(DEKTOB  OCaXACHUSA): I'PAaBUTALMOHHBIA,  WHEPLMOHHBIN,
MOBEPXHOCTHOE B3aUMOJEICTBHE, COPOLIMOHHBIN, XUMUUECKHM, 3JIEKTPOOCAKICHUE
U pSII IPYTHUX.

HopmatuBel 1uatel 3a BBIOPOCHI B aTMOC(EpPHBIA BO3AYX  3arpsA3HSIOIIMX
BEILECTB nepeABUKHBIMU MCTOYHUKAMU JUIsL  pa3iu4HbBIX ~ BHJIOB
TOIUIMBA YTBEPKAEHBI ITocTaHoBIIeHHEM [IpaButensctBa PO ot 12.06.2003 Ne344.
[Inata 3a  3arpsi3HeHHEe aTMOC(HEPHOrO0 BO3AyXa IMEPEABUKHBIX HCTOYHUKOB
NoJpa3JeNsieTcs Ha: IUIaTy 3a JOIMYCTUMBbIE BBIOPOCHI W IUJIaTy 3a BBIOPOCHI,
IPEBBIIIAIOIINE JOMYCTUMBIE.

Tabmuma 1
HopmaTtuBel mnaTel 3a BBIOPOCHI B aTMOC(EpPHBINH BO3AYX
3arpsA3HSIOIUX BEIIECTB MEPEABUKHBIMU HCTOYHMKAMU (Ui Pa3Iu4HbIX BUIOB

TOILJIMBA)
Buja Tonsimsa Enununa usmepenusi | Ilnara 3a 1 exuauny w3mepenus, pyo.
bensun T 1,3
Jlu3enbHOE TOILTUBO T 2,5
Kepocun T 2,5
CoKM)KEHHBIM Ta3 T 0,9
CoxaThlil IPUPOIHBIN ra3 TBIC.KY0.M 0,7

[Inata 3a pgomycTUMbIE BBIOPOCHI 3arps3HSIONIMX BEIIECTB B armochepy
OT MEePEABUKHBIX UCTOYHUKOB OIpeesaeTcs 1o hopmysie:

ITu Tpanc = Ye *T e,

rae: [IH TpaHc — miaTta 3a JOMYCTUMBbIE BHIOPOCHI 3arps3HSIONIMX BEIECTB B
aTMocpepy OT MEpPEelBIKHBIX HCTOYHHKOB (pyo.); € — BHUJ ToIUIUBa (€ =
1,2,3...... r); Ye— ynenpHas IulaTa 3a JOIYCTHUMbIE BBIOPOCHI  3arpsA3HSIOLIMX
BEUIECTB NPU HUCMHOJIb30BaHUU | TOHHBI BUAA TomumBa (py0.); Te — KOIU4ecTBO
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BUJa TOIUIMBA, H3PACXOJOBAHHOTO  MEPEIBIKHBIM HMCTOYHHUKOM 3a OTYETHBIH
nepuona (T).

Ta0muma 2

['ogoBasi TuTata 3a TPAHCIOPTHOE CPEACTBO M JPYTUe TEPEIBHKHBIC

HUCTOYHUKH (B THIC.py0./TOJ 32 1 TpaHCIIOPTHOE CPENICTBO)

Bua TpaHcnmopTHOrO cpeacrsa I'onoBas miaTa B
ThIC.pYyO./Toa 3a 1
TPAHCIIOPTHOE CPEJICTBO

JlerkoBoii aBTOMOOUJIB 2,7
[TaccaxupCKuii TEIIOBO3 16,2
['py30B0i1 TEMIIOBO3 21,4
MaHeBpOBBII TEIIIOBO3 2,5

[InaTa 3a MpeBBINICHUE TOMYCTUMBIX BBIOPOCOB 3arps3HSIONIMX BEIIECTB OT
MEePEBIKHBIX UCTOYHUKOB OIpeensercs no Gpopmyne:

ITcu Tpanc =511 Hj* d ]

rae:  llcH Tpanc - mata 3a MPEBBINIEHUE JOMYCTUMBIX BBIOPOCOB
3arpsi3HSIIOUIMX BELIECTB  OT TMEPEABMKHBIX HMCTOYHUKOB (py0.); j — TUI
TpaHcnopTHoro cpenactea (j = 1,2,3.....p); Ilm j — mara 3a TpeBbIICHUE
JIOTIYyCTUMbIE€ BBIOPOCHI 3arps3HSIIONIMX BEIIECTB j-TO  THUNA TPAHCHOPTHOIO
cpeactBa (py6.); dj — J0Js  TPAaHCHOPTHBIX  CPEICTB -0 THMA, HE
COOTBETCTBYIOILIUX CTAaHAApPTaM.

[InaTa 3a IIPEBBILIEHNE JOMYCTUMBIX  BBIOPOCOB HauUCISAETCA
TEPPUTOPUAIBHBIMU OpraHamMu MuHnpupoasl Poccun o pesynbrataM — KOHTPOJIS
COOTBETCTBUS TPAHCIIOPTHBIX CPENCTB TpeOOBAHMSIM  CTaHJAPTOB.

KonnuecTBO TpaHCMOPTHBIX CPEACTB, TMOJABEPTraeMbIX KOHTPOJKO B BBIOOpPKE
(pa3genbHO TO BUJAM TOIUIMBA) AOJKHO COCTaBiATh He Menee: 100% - st
npeanpustuid ¢ yuciaom TC no 20 enunni; 50% - aius npegnpusituid ¢ yuciaom TC
1o 50 equnui; 30% - qs npeanpusatuii ¢ yuciaoM TC go 100 exunaui; 20% - gis
npeanpusituid ¢ yuciom TC o 500 equnun; 10% - nns npennpustuii ¢ unciom TC
cBeie 500 equHuIL.
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3akJIroueHue

Metoauueckast pa3pabOTKa IOCTPOEHA B COOTBETCTBUU C TpPEOOBAHUAMU
npuMepHoi mporpammbl. COrjlacCHO NPOrpaMMe HM3Y4YEHHE OOLIEIKOIOTHYECKUX
3aKOHOMEPHOCTEN CTPOUTCS MO YPOBHIM OPraHU3aLUU TPUPOIBIL.

MN3yyenue Marepuana HAayMHAETCSd C  B3aUMOOTHOUIEHHS  OTAEJIbHBIX
OpraHM3MOB  CO  Cpeaoil  oOMTaHMsIT W 3aKaHYMBAIOTCS  BOIIPOCAMH
3aMHTEPECOBAHHOCTH YUAIIUMUCS B OXPaHE PUPOIBIL.

Metoauueckast pa3paboTKa SBJISETCS PE3yJIbTaTOM PabOThI CO CTYAEHTAMH Ha
YpOKax U BO BHEYPOUHOE BPEMSI.

bonpmioe BHUMaHHME YJIENSAETCS PAa3BUTHUIO ITO3HABATEIIBHOM JIEATEIBHOCTH
y4Yaluxcs, JOTMKU MBIIUIEHUS, TPOOJIEMHOMY H3yUEHUIO.

[lenb sKo0OTMYECKOro 0Opa30BaHUSI COCTOUT B NPUOOIIEHUM YydalUXcs K
DKOJIOTUYECKOM KYJIBTYpE B paMKax ITI03HABATEIBHON JEATEIbHOCTH.

[TokxazarenemM SKOJOrMYECKOrOo 00pa3oBaHUs SIBJISETCS YMEHHUE Yydalluxcs
UCIIOJIb30BaTh CBOM 3HAHUS B Pa3HOOOPA3HBIX CUTYAIUSIX, B TOM YHCIIE TPEOYIOINX
UX TBOPUYECKOW MHTEpPIpETalMd WU NPUMEHEHHs, a TaK e IPUMEHEHUs Ha
IIPaKTHUKE.
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