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Meronuueckue yka3aHUsi pa3pabOTaHbl B COOTBETCTBUU C TPEOOBAHHUSIMU
®I'OC BO u paboueit mporpaMmbl TUCIUTITUHBI « DKOJIOTHYECKasi 0€30MacHOCTh MpU
MPOCKTUPOBAHUHA TEXHOJIOTHYECKOTO OOOpYyJOBaHMS». YKa3aHWs MPEIHA3HAYCHBI
JUIS  CTYJEHTOB OYHOI/3a0uHOM (opMbl OOy4YeHHS HampaBiICHUS MOATOTOBKU
15.04.02 TexHOJIIOrMYECKHUE MAIIMHBI K 000PYIOBaHHUE.

CopepkaT OCHOBHBIE pa3/ielibl HM3Yy4YaeMOI'o TEOPETUYECKOTro MaTepuala,
NEepeUYeHb BONPOCOB HEOOXOAUMBIX JJs MpPOpabOTKH, a TaKXKe CIHUCOK
PEKOMEH1yEeMOU JIUTEPaTyphl.

Cocmasumenu Cuinko K.C.



CoaepxxaHnue

[Tpaktuueckoe 3ansatue Ne 1. Buasl 1 napaMeTpbl BO3ICUCTBUS 3arpsI3HAIONIMX BEILIECTB
HA OKPY>KAIOIIYIO CpeAy Ha OCHOBAHMH TEXHOJOTMYECKOr0 Mporecca Mporu3BOACTBA U
OKPY’KaIOIIEH 3aCTPOVKH.

[TpakTueckoe 3anstue Ne 2. Kputepuu oneHKH BO3IEUCTBUS OCHOBHBIX KOMIIOHEHTOB
3arpsI3HEHUN Ha OKPYKAIOUIYIO Cpeny.

[Ipaktrueckoe 3anstue Ne 3. CructemMbl HOpMaIU3aluy BO34yXa MOMEIIEHUM.
[Tpaktuueckoe 3anstre Ne 4. CUCTEMBI OYMCTKH MTPOMBIIIUICHHBIX BRIOPOCOB.
[Tpaktuueckoe 3anstre Ne 5. CUCTEMBI OYMCTKH MTPOMBIIIUICHHBIX BRIOPOCOB.
[IpakTrueckoe 3anstue Ne 6. CuctemMbl OYUCTKH CTOYHBIX BOJI.

[Ipaktuueckoe 3anstre Ne 7. OOpalieHue ¢ 0TX0JaMu TPOU3BOICTBA U MOTPEOICHNUS.
CucreMbl 00€3BpEeKUBAHUS U TIEPEPAOOTKU TBEPABIX OTXOIOB.



BBenenue

Pemenue skonormyeckux mMpoOJeM B COBPEMEHHOM MHpPE HEBO3MOXXHO 0e€3
MOHUMAaHUSI OOBEKTHUBHBIX 3aKOHOB PAa3BUTHA TMPHUPOJLI M TEXHUKH. JlMCHUIUIMHA
M3y4aeT A3TU 3aKOHbI, KOTOpPbIE AAIOT KIHY K YMOPABICHUIO B 3KOJIOTHYECKOU
0€30MacCHOCTH.

dopmMupoBaHUE HKOJTOTHIECKOTO MUPOBO33PEHUS M CLIOCOOHOCTh aHAIM3UPOBATH
MOCJIEACTBUS AHTPOIIOTC€HHOM JESTEIbHOCTH MOMOTAIOT PallMOHAIBLHO MCIOJIb30BATh
NPUPOJIHBIE pPECypCchl U pa3padaThiBaTh MEPONPUSATUS IO  DKOJOTUYECKOU
0€30MacHOCTH.

JlucuumiinHa OTHOCUTCS K JUCIUIUIMHE YacTh, OPPMUPYEMOU ydacTHUKA
oOpa3zoBaTeibHbIX  OTHomieHui. OHa  HampaBiieHa  Ha  (GOPMUPOBAHUE
po¢eCCUOHANIBHBIX KOMIIETEHIINM, 00yUYaloIIMXcsl B MPOIIECCe BBIMIOJHEHUS padoT,
onpexaeneHubix @I'OC BO.

Meroauyeckne yka3aHHsl COCTaBJICHbl HA COBPEMEHHOM HAayYHOM YPOBHE U
paccuuTaHbl Ha CTYJAEHTOB, 1O HampasiieHnio 15.04.02 TexHoOrn4eckre MalluHbl U
o0opy10BaHHE.

[TocnenoBaTenbHOCTh TEM  COOTBETCTBYET JIOTMUECKON CTPYKType €€
npoxoxaeHud. IlpennmaraeMble METOJIMYECKHE YKa3aHHMsSl COAEpP)KAT MaTepuad,
KOTOPBI ~ PEKOMEHAYETCSI  HKCIOJb30BaTh  CTYJIEHTaM TMpU  MOATOTOBKE K
MPAKTUYECKUM 3aHATHSIM.

JIns MOATOTOBKM K NPAKTUUECKUM 3aHSITHUSIM CTYACHT JIOJDKEH HW3YYUTh
MaTepuall Mo COOTBETCTBYIOIICH TeMe, MCIOJb3YysI OCHOBHYIO U JIOMOJTHUTEILHYIO
JUTEPATYpPY, a TaK ke UCMOJIb3ys nepuoandeckue niganus CMIU.



IpakTuyeckoe 3anaTue Ne 1. Buabl 1 napaMeTpbl BO3ACHCTBUSA 3ar PA3HAIOLIMX
BELECTB HA OKPYKAIOUIYI0 CPeAy HA OCHOBAHMHU TEXHOJIOIHYECKOro npoiuecca
MPOM3BOJACTBA U OKPYXKAKIIEH 3aCTPOMKH.

Heuab 3ausiTHsA: PaccMOTpPETh OCHOBHBIE MOJOKEHUS IO TEME.

OcymiecTBIsAs MPUPOAOIIOIH30BaHNE, YETIOBEK U3MEHSET OKPYKAIOIIYIO CpPey,
OKa3bIBACT BIMSIHME HA €CTECTBEHHBIN MPOIECC KPyroodopoTra m oOMEH BEIIECTB B
npupone. HeraTuBHBIE TIOCIEACTBHS TAaKOTO BO3JCHUCTBHUS YTPOXKAIOT HAPYIICHUIO
npupoaHoro OanaHca, paBHOBecuro Ouochepsl u dyenoBeka. [losTomy Hapsgy c
WCIIOJIb30BAaHUEM TIPUPOABl OOBEKTUBHO HEOOXOAMMOU (HOpMOM B3aUMOJCUCTBUS
oOIIlecCTBa W TPUPOJABI CTAHOBUTCA €€ oxpaHa. MIMEHHO MO3TOMYy Tema BechbMa
aKTyaJbHa.

TeopeTuveckast 4acTh

OCHOBHBIMM  HANPABJICHUSMH HHIKEHEPHON  3alIUTBI  OKpY Karomien
NPUPOAHOI CpeAbl OT 3arpsA3HEHUS U JIPYTUX BUIOB AHTPOIIOI€HHBIX BO3JECUCTBUI
SBIIIOTCS. BHEJIPEHUE PECYPCHOM TEXHOJOTMU, OMOTEXHOJIOTHM, YTWIM3alUUU U
JNETOKCUKAIMM OTXOJOB, a IVIABHOE - DKOJIOTM3allUs BCEro IPOU3BOJICTBA, IIPH
KOTOpOM oOecreunBajioch Obl BKJIIOUEHHE BCEX BHUJAOB B3aUMOJAEWUCTBUA C
OKpYXarolllell Cpefod B ECTECTBEHHBIE LUKIBI KpPYyroBOpPOTa BEIIECTB. OTH
IIPUHLUANKAIBHBIE HAIPABJIICHUS OCHOBAHbl HA I[MKIWYHOCTH MaTEpHaAIbHBIX
pECYpPCOB U 3aMMCTBOBAHBI y IIPUPOJIBI, IIE€, KaK U3BECTHO, JECHUCTBYIOT 3aMKHYTBIC
LAKJIMYECKHE MPOLECCHl. TEXHOIOTHYECKUE NPOLECCHl, B KOTOPBIX B IOJIHOU MeEpe
YUYUTBIBAIOTCSI BCE B3AMMOJECUCTBHS C OKPYKAIOLIEH CPEAOW W NPHUHATHI MEPBHI K
IIPEAOTBPAILCHUIO OTPULIATENBHBIX IMOCIEACTBHM, HA3bIBAIOT 3KOJIOTU3UPOBAHHBIMHU.
[Tono6HO 1000 KOJOTMYECKON CUCTEME, /i€ BEIIECTBO M SHEPIHsl PacXOIyHTCs
DKOHOMHO U OTXOJbI OJJHUX OPTaHU3MOB CIIY’KaT BaXKHBIM YCJIOBHUEM CYILIECTBOBAHUS
JIpYyTUX, IPOU3BOJCTBEHHBIM  JKOJIOTM3UPOBAHHBIA  IIPOLECC,  YIPABIISEMbIN
YeJIOBEKOM, JOJDKEH CJeI0BaTh OMOC(EpHBIM 3aKOHAM, U B NIEPBYIO OYEPE]lb 3aKOHY
KpyTrOBOPOTa BEIIECTB.

Jpyroii 1myTh, HampuMep CO3JaHUE BCEBO3MOXKHBIX, JaXe  CaMBIX
COBEPIIIEHHBIX OYUCTHBIX COOPY’KEHUM, HE PENIaeT MpodeMy, Tak Kak 3To 00pbbda co



CJIE/ICTBUEM, a HE ¢ MpuunHOil. OCHOBHAs MpPUYWHA 3arpsi3HEHUs Ouocdepsl - 3TO
pECypCOeMKHEe U 3arpsA3HSIONME TEXHOJIOTUH NIEPepadOTKU U UCTIOIB30BAHUS ChIPbSI.
VIMEHHO 3TH Tak Ha3bIBAEMBbIE TPAJULMOHHBIE TEXHOJIOIMH NPHUBOIAT K OTPOMHOMY
HAKOIUIEHUIO OTXOJOB M K HEOOXOJUMOCTU OYMCTKHM CTOYHBIX BOJ W YTHIU3aLUU
TBEPABIX OTXOJIOB.

Hogefimuit Buj MHXCHEPHOHN 3alIUTHI - 9TO BHEAPEHNE OMOTEXHOJIOTHYECCKUX
IIPOLIECCOB, OCHOBAaHHBIX HA CO3/IaHUM HEOOXOJMMBIX JUIsl YEJIOBEKa IPOAYKTOB,
ABIIEHUA U 3(P(EKTOB C IMOMOILBI0 MHUKPOOPIaHM3MOB. BHOTEXHOJOrMs Hanuia
HIMPOKOE NPUMEHEHUE B OXPaHE IMPUPOJHON Cpelbl, B YACTHOCTH IPHU PELICHUU
CIIETyIOUX MPHKJIATHBIX BOIIPOCOB:

1) yrunuzauuu TBepaoil (a3bl CTOYHBIX BOJ U TBEPHABIX OBITOBBIX OTXOJIOB C
MOMOIIBIO AaHA3POOHOTO COpaKUBAHUS;

2) OMOJOTUYECKON OYHMCTKM MPUPOJHBIX U CTOYHBIX BOJ OT OPraHUYECKUX H
HEOPraHUYECKUX COCAUHEHUIA;

3) MUKPOOHOM  BOCCTAHOBJICHMM  3arps3HEHHBIX  IOYB,  IOJYYEHUH
MUKPOOPTraHU3MOB, CIOCOOHBIX HEWTpadu30BaTh TSDKEIblE METAIBl B OCajJKax
CTOYHBIX BOJ;

4) KOMIIOCTUPOBAHUHU,

5) co3maHuu OMONOTMYECKH AaKTUBHOTO COpPOMPYIOIIEr0 MaTepuana Jjs
OUYHMCTKH 3arpsI3HEHHOTO BO3AyXa.

NuxenepHas 3amura aTMOc(epHOro Bo3ayXa MpeaycMaTpUBaeT NPUMEHEHHE
Ha MPEIIPUATUAX CYyXUX MbUICYJIOBUTENEH - HUKIOHOB, MbUICOCAAUTENbHBIX KaMep
WIM MOKpBIX TbUICYJOBUTENEH - CKpyOOepoB, a Takke (UIBTPOB - TKAHEBBIX,
3€pHUCTBIX WU BHICOKOI(PPEKTUBHBIX IJIEKTPODOUIBTPOB.

Bonpocel u 3a1aHus:
ba30BbIi1 ypOBEHB

1. Ilogcucrembl BO3AECUCTBUSA 3arpsA3HEHUM HAa OKPYXKAIOUIYI0 Cpeay, HX

KOMIIOHEHTBI, BUJbI U TApaMETPbI?

2. HazoBuTe UCTOYHMKH 3arpsi3HEHUS OKpYKalollled TOPOJICKOM  Cpelbl,

MPUBEANTE MX KJIACCU(DHUKAINIO B 3aBUCUMOCTH OT PA3IUIHBIX (haKTOPOB?

3. ChopmynupyiTe cOCTaB SKOJIOTHYECKON YaCTU MPEANPUATHS OTpacin?

4. Onumure CUCTEMY  BBISBIICHUSA DKOJIOTUYECKUX  TOCIEICTBUN

(yHKUIMOHUPOBAHUS MPOU3BOICTBA?

5. DKOJIOTUYECKHM aHaJIN3 TEXHOJOTMYECKOTO MPOIECca MNPOEKTUPYEMOTO

o0bekTa?

6. [lepeunciure crnocoObl HHXEHEPHOH 3alIUThI OKPY>KAIOIIEeH cpe/bl?
[ToBbILIIEHHBI YPOBEHB

1. Bniusinure okpy>karorieit 3acTporku Ha (PyHKIIMOHUPOBAHUE TIPETPUSITHS?



Crucok JIUTCPATYPhI, pGKOMGH,Z[yeMHﬁ K UCIIOJIb30BaHHIO 110 ,HaHHOﬁ TCMC

IlepeyeHb OCHOBHOI JIUTEPATYPBbI:
1.9KkoJorHs ¥ IKOHOMHUKA IPUPOIOTI0NIB30BaHus 1o pea. J. B. I'upycoga. - 4-e u3n.,
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IlepevyeHb 1OMOJTHUTEIBHOM JIUTEPATYPHI:

1. TexHHKa U TEXHOJIOTHUS 3aIIUTHI BO3AYLIHON cpe/pl: Yuel. mocodue /s By30B/
B.B. IOmun, B.M. Ilonog, ILII. Kykun u ap. —M.: Beicui. mk., 2005. —391 c.: u.

2. Cmeranun B.W. 3amura okpyKarouiei Cpeapl OT OTXOI0B MPOU3BOJICTBA U
notpedsenus. —M.: Konoc, 2000. —232c.: uin.

3. MnxenepHas 3aniuTa NOBEPXHOCTHBIX BOJI OT MPOMBIIIIJIEHHBIX CTOKOB: Y4eO.
nocobue asa By3os/ JI.A. Kpusomeun, IL.I1.Kykun, B.JI. Jlanun u ap.— M.: Beici. 1ik.,
2003. -344 c.: um.

4. Bapdomomees FO.M., OpsioB B.A. CanutapHO-TEXHHYECKOE 000PYyI0BaHHE
s3pannii. Yueonuk — M.: UHOPA -M, 2012.-249c¢.

IpakTuyeckoe 3ansitue Ne 2. Kpurepumn oueHKH BO3AeMCTBUA OCHOBHBIX
KOMIIOHEHTOB 3arpsi3HEHU HA OKPYKAIOLILYIO CPeay.
eab 3ansTHsA: PacCMOTpETh OCHOBHBIE MOJIOKEHHUS 110 TEME.

OcymiecTBIss MPUPOAOIIOIHE30BaHNE, YETIOBEK U3MEHSET OKPYKAIOIIYIO Cpey,
OKa3bIBACT BIIMSIHME HA €CTECTBEHHBIN MPOIECC KPyroodopoTra m oOMEH BEIIECTB B
npupone. HeraTuBHBIE TOCIEACTBHS TAaKOTO BO3JCUCTBHUS YTPOXKAIOT HAPYIICHUIO
npupoaHoro OanaHca, paBHOBecuro Ouochepsl u dyenoBeka. [losTomy Hapsigy ¢
UCIIOJIb30BAaHUEM TIPUPOABl OOBEKTUBHO HEOOXOAMMOU (HOpMOM B3aUMOJCUCTBUS
oOIIlecCTBa W TPUPOJABI CTAHOBUTCA €€ oxpaHa. MIMEHHO MoO3TOMYy Tema BechbMa
aKTyaJbHa.

Teopernueckas yactb
K HOpMaTHBaM KadyecTBa OKPYKarOLIEH Cpeibl OTHOCSTCS:
HOPMAaTHUBBI, YCTAaHOBJICHHBIE B COOTBETCTBUU C XMMHUYECKUMHU MOKA3aTENISIMU
COCTOSIHUSI OKPYXKAIOIIEHW Cpelbl, B TOM YUCJIE HOPMATUBBI MPEAEIbHO AOIYCTUMBIX
KOHIICHTPALIMH XUMUYECKUX BELIECTB, BKIIOYAsl paJMOAKTUBHBIE BEILIECTBA;



HOPMATHUBBI, YCTAHOBJICHHBIE B COOTBETCTBUU C (PU3NYECKUMH TMOKA3ATEIIMHU
COCTOSIHUSI OKpYy>Karollled cpefpl, B TOM YHCJIE C [OKa3aTelsiMU YpPOBHEU
PaaMOaKTUBHOCTHU U TEILIA;

HOPMATUBBI, YCTAHOBJCHHBIE B  COOTBETCTBUU C  OHOJOTUYECKUMHU
MOKA3aTeNsIMU COCTOSIHUSL OKPY’KAIOLIEW Cpeabl, B TOM YHUCIE BHJOB W TPYIII
pacTE€HU, MKUBOTHBIX W JPYTUX OPraHU3MOB, HCMOJB3YEMbIX KaK HHAUKATOPBI
Ka4yeCTBa OKPYXKAIOLIECH Cpeapl, a TAKXKE€ HOPMATHUBBI IMPEICIBHO JOMYCTUMbIX
KOHIEHTPALIMA MUKPOOPTAHU3MOB;

VMHBIC HOPMATUBbI KAYECTBA OKPYIKAIOILIEH CPEBI.

YcTaHOBIICHUE BBIIICTIEPEUHNCIEHHBIX HOPMAaTHUBOB Kadye€CTBA OKPYKarollei
Cpeibl, CoJIepKaIIUX COOTBETCTBYIOIIUE TPeOOBaHUS U HOPMbBI HE HIXKE TpeOOBaHUM
U HOPM, YCTAHOBJICHHBIX Ha (elepaJbHOM YpPOBHE BXOJUT B KOMIICTCHIIUIO
MHUHHCTEPCTBA  NPUPOJHBIX PECYPCOB W OXpaHbl  OKPYXAIIEH  Ccpemsl
CTaBpoOnoabCKOro Kpas.

[Ipu ycTaHOBIIEHMM HOPMATUBOB KAUueCTBA OKPYKAIOIIEH CPeabl YUUTHIBAIOTCS
IPUPOJHBIE OCOOCHHOCTH TEPPUTOPUNA U aKBATOPHM, Ha3HAYEHHE MPUPOJIHBIX
O0OBEKTOB U MPUPOTHO-AHTPOTIOTEHHBIX 00OBEKTOB, 0CO00 OXPaHSIEMBIX TEPPUTOPHIA,
B TOM YHCJIE 0CO00 OXpaHSEMBIX MPUPOJHBIX TEPPUTOPHH, a TAKKE MPUPOTHBIX
JaHAma(TOB, UMEIOIIMX 0CO00€ MPUPOTOOXPAHHOE 3HAUCHHE.

HopMatuBbl JOMyCTUMOrO BO3ACHCTBUS HA OKPYKAWOIIYIO Cpeay — 3TO
KOJIMYECTBEHHBIC OTPAHUUYCHUS] XUMUUYECKUX, (PU3NUYECKUX, OMOJIOTUUYECKUX U MHBIX
BO3JICHCTBUI Ha OKPYKAIOUIYI0 CpPEay CO CTOPOHBI CyOBEKTOB XO3SMCTBEHHOW U
WHOW JIeSITEIbHOCTH, TIPU COOJIFOJIEHUH KOTOPBIX HE HAPYIIAIOTCS YCTAHOBJICHHBIC
JUISL TAaHHOM MECTHOCTH HOPMATUBbBI KAUECTBA OKPYKAIOIIEN CPEIbI.

B nensx npegorBpalieHus HETaTUBHOTO BO3JICUCTBUS HA OKPYKAIOILYIO CPELY
XO3SIUCTBEHHON M WHOM NEATETbHOCTH ISl IOPUIMYECKUX U (PU3UYECKUX Ul —
npupoomnoiab3oBareseii, denepanbHbM 3akoHOM "O0 0XpaHe OKpyXk aroien cpesnr"
(cT. 22), yCcTaHOBJICHBI CIEIYIOIIME HOPMATHUBBLI JIOMMYCTUMOI'O BO3JICUCTBUS Ha
OKPYXaUIYI0 Cpeay:

HOPMATHUBBI JJOIMTYCTUMBIX BHIOPOCOB U COPOCOB BEIIECTB U MUKPOOPTAHU3MOB;

HOPMAaTUBBI 00Opa30BaHUsl OTXOJO0B MPOU3BOACTB U MOTPEOJICHHS U JIMMUTHI Ha
MX Pa3MElICHHUE;

HOPMATHBBl MHOTO JIOIMYCTUMOI'O BO3JCHCTBUSI Ha OKPYXKAIOUIYIO Cpely IpH
OCYLIECTBIICHUA XO3SIMCTBEHHOM M HWHOM JEATEIbHOCTH, YCTAHABIMBAECMBIC
3aKoHOAaTeNbcTBaMU Poccuiickoit ®enepaliuu M 3aKOHOJATEIIBCTBOM CYOBEKTOB
Poccuiickon @enepanuu B HENAX OXPAHbI OKPYKAIOIIEH CPEbI.

HopmaTuBbl JOMyCTUMOIO BO3ACHCTBHUS Ha OKPYKAKOLIYI0 CpPENy IOJKHBI
o0ecreynBaTh COONIOJCHNE HOPMAaTHBOB KAayeCTBA OKPYKAIOMIICH Cpellbl C y4eToOM
MPUPOIHBIX OCOOEHHOCTEHM TEPPUTOPUI U AaKBATOPHIA.



HopmatuBbl JOMyCTUMBIX BBIOPOCOB M COpPOCOB 3arpsi3HSIONIMX BEIIECTB
YCTAaHABIMBAKOTCS JUISI CTAllMOHAPHBIX, TMEPEIBMXXHBIX W HHBIX HCTOYHUKOB
BO3JICHCTBUSI HAa OKPYXAIOIIYIO Cpely CyObEeKTaMu XO3SHUCTBEHHOW U HMHOU
JNEATEeIbHOCTH HUCXOAS M3 HOPMATHMBOB JIONMYCTUMOW AHTPONOT€HHOW HArpy3ku Ha
OKPY’XKAIOLIYI0 Cpeay, HOPMAaTHBOB KauecTBa OKPYXKAaWIIEH Ccpeapl, a Takke
TEXHOJIOTUYECKUX HOPMATUBOB.

JIumMuT Ha pazMeleHUue OTXOAO0B — 3TO MPEAEIbHO JOMYCTHMOE KOJIUYECTBO
OTXOJIOB KOHKPETHOIO BHJA, KOTOpPbIE pa3peuiaeTcsi pa3MellaTh OIpPEAeSIEHHBIM
CIIOCOOOM Ha YCTAHOBJIEHHBIM CPOK B OOBEKTaxX pa3MELIEHUs OTXOJOB C yYE€TOM
HKOJIOTMYECKON 0OCTaHOBKU JAHHON TEPPUTOPHUHU.

BenuuuHbl HOPMATHUBOB JIOMYCTUMBIX BBIOPOCOB U COPOCOB 3arpsi3HSIONIMX
BEIIECTB B OKPYKAIOIIYIO CpEy, TJMMUTOB Ha Pa3MEIIEeHUE OTXOJO0B YTBEPKIAAIOTCS
CIIEIyIOUUMHU  Pa3pelIUTEIbHBIMU  JTOKYMEHTAMU: pa3pelieHueM Ha BBIOPOCHI
3arpsi3HSIONIMX BEHIECTB B aTMOC(EpHBI BO3IyX, pa3pelieHHneM Ha CcOpOCh
3arps3HSAIONIMX BEHIECTB B OKPYXKAKOIIYIO Cpeay, JUMUTaMH Ha pa3MEIICHHE
OTXOJIOB.

TpeboBanus 0 HEO0OXOIMMOCTH HaJIn4us BBIIIENIEPEYNCICHHBIX
pa3peLIUTENbHBIX JOKYMEHTOB, NPEABSIBISEMblE K HOPUAUYECKAM JHUIAM U
WHIMBUAYaJbHBIM MPEAIPUHUMATEIISIM, MPEeycCMOTpeHbl DeiepaibHbIMUA 3aKOHAMU:
cT. 23,24 "O06 oxpane okpyxatomeit cpeapl" ot 10.01.2002 No 7-@3, ct. 14 "O6
oxpane arMmocepnoro Bozayxa" or 04.05.1999 Ne 96-®3, ct.18 "OO6 oTxomax
npousBojacTBa U notpedseHus” ot 24..06.1998 Ne §9-D3.

Bonpocs! u 3axanus:
ba3oBbIli ypOBEHB

1. ITokoMIIOHEHTHBIE HOPMATHUBBI B C(hepe OXpaHbl OKPYKAIOIIEH Cpebl.

2. CranaapThl, HOPMaTUBbI U JUMUTBI, IPUMEHSIEMBIE IIPU OLICHKE BO3JEHCTBHUS

3arpsA3HEHUN Ha OKPYIKAIOLIYIO CpEeLy.

3. OCHOBHBIE HAIIPABJICHMSI PA3BUTHUS SKOJIOTHYECKUX HOPMATHUBOB.
I1oBBIIEHHBIN YPOBEHB

1. IIpoananu3upyiTe Hay4YHYIO JUTEPATYPY B 00JIACTU COBEPIICHCTBOBAHUS
HOPMAaTUBHBIX ITOKA3aTEIEH MAKCUMAJIBHOTO 3arPsI3HEHUS OKPYKAIOIIEN CPEIbl.

Cnucok qurepaTypbl, peKOMEHIyeMbIi K UCII0JIb30BAHUIO 110 JAHHOW TeMe

IlepeyeHb OCHOBHOI JIMTEPATYPBHI:
1.2kosorust 1 ’JKOHOMUKa IPUPOAONOJIb30BaHus oA pea. 3. B. I'upycosa. - 4-e u3.,
nepepab. u nom. - M.: KOHUTU-JIAHA, 2012. - 607 c
2. A.M. IIporaceBuu. DHeprocOepekeHHE B CUCTEMaX TEIJIOra30CHA0KEHUS, BEHTUIISIIUU
U KOHAMIIMOHUPOBaHUs Bo3nyxa: Yu. noc- M.: HULl Uudpa-M; MHu.: Hos.3Hanue, 2012
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B.B. IOmun, B.M. Tlonos, ILII. Kykun u ap. —M.: Beicui. mk., 2005. —391 c.: u.

2. CmetanuH B.W. 3ammuTa okpy»Karoiien cpeasl OT OTXOA0B MPOU3BOJICTBA U
notpebnenus. —M.: Konoc, 2000. —232c.: ui.

3. MmxenepHas 3anuTa NOBEPXHOCTHBIX BOJI OT MPOMBIIIJIEHHBIX CTOKOB: Y4eO.
nocoowue mis By30B/ [[.A. Kpuomenn, I1.I1.Kykun, B.JI. Jlanun u ap.— M.: Beicir. mik.,
2003. -344 c.: u.

4. Bapdonomees F0.M., Opnos B.A. CanutapHo-TeXHUYECKOE 000pYJOBAHUE
3ganui. Yueounuk — M.: UHOPA -M, 2012.-249c¢.

IIpakTuyeckoe 3ansatue Ne 3. Cucrembl HOPMAJM3ALUM BO3AYyXa
MOMelleHH .
Heab 3ansaTHsA: PacCMOTpPETh OCHOBHBIE MOJIOAKEHHUS 110 TEME.

OcymiecTBisis NpUPOAONOJIb30BAHUE, YETOBEK U3MEHSET OKPYKAIOIILYIO CPEdy,
OKa3bIBAET BJIMSHUE Ha €CTECTBEHHBIN Mpoliecc Kpyroodopora u oOMEH BEIIECTB B
npupoje. HeratuBHble MOCIEICTBUS TAKOrO BO3JEHCTBUSL YIPOXKAIOT HAPYIIECHUIO
npupoaHoro OanaHca, paBHOBecuro Ouochepsl u denoBeka. [losTomy Hapsgy ¢
WCIIOJIb30BAaHUEM TPHUPOABl OOBEKTHBHO HEOOXOoAMMOU (opmMoil B3aUMOACHCTBUS
oOlllecTBa U TPUPOJIBI CTAHOBUTCSL €€ OxpaHa. MIMEHHO MOATOMY TeMa BechbMa
aKTyaJbHa.

Teopernyeckasi yacrTb

KpatHocth Bo3myxooOMeHa (aHri. air exchange rate) — 3TO MHTEHCHUBHOCTH
oOMeHa BO3AyXa, KOTOpas OIpenessieTcss YMCIOM OOMEHOB BO3[AyXa 3a CIUHHILY
BpeMeHu. OHa paBHSETCS OTHOUICHUIO 00bEeMa BO3/yXa, YTO MOAAETCS B €IUHHUILY
BpEMEHH, K 00beMy MTOMEIIECHHUS], KyJla OH TOJJaeTCsl.

Pacuet B0o31yX000M€EHA KPaTHOCTHU

Kak yxe ymnoMuHamoch, TpPH YCIOBHUM KOTJA BPEJHBIE IPUMECH HE
OPUHUMAIOTCA BO BHHMMAaHHE, TO 3HAUYE€HHE BO3JyXOOOMEHa BBIYUCIAIOT IO
HOPMAaTUBHOU KpPaTHOCTH. bynan TO ObITOBOE MOMEIIEHUE 17001
IPOM3BOJICTBEHHOE NIOMEIIIEHHe, (opMyna s pacueTa BO3AyXO0OOMeHa 10
KpaTHOCTH OyAeT OJMHAKOBOM:

L =Vnom - Kp (m'/9),

rae Viiom — 00BeM IIOMEIICHMS, M’;
Kp — HOpMaTuBHast KpaTHOCTh BO31yX000MeHa, 1/4.



O6beM noMeleHust 0HKeH ObITh U3BECTEH, B TO BPEMS KaK YMCIIO KPaTHOCTU
pernamentupyercss HopMamu. K HUM oTHOcsTCs cTpouTenbHbie HopMbl (CHull
2.08.01-89), canuTapHO-rUTMEHUYECKUE HOPMBI U JIPYTHE.

Bonpocs! u 3a1anus:
ba3oBb1l1 ypOBEHB
1. MlctouHuKH BBIIEIEHUS BPEAHOCTENW B pabOYMX MOMEIICHUSX U METOJUKA HX
pacuera?
2.YT0 Takoe KpaTHOCTb BO3AyX000MeHa?
3.0npeneneHue pacxoaa BO3AyXa M0 KPATHOCTH M BPETHOCTSIM B TOMEILICHUN?
4 MetoiMKa a3pOoIMHAMHAYECKOT0 pacyeTa CUCTEMbl BEHTUJIALIUN?
S.beckaHabHBIE U KAHAJIBHBIE CUCTEMBI €CTECTBEHHON BEHTUIISALIM ?
6. CoBpeMEHHBIEC KJIMMATHYECKUE CUCTEMBI?
[ToBbIIIEHHBIN YPOBEHB
1. CucrteMbl MECTHON BEHTHIISIIINH.
2. O0opya0BaHUE MPUMEHIEMOE B CHCTEMaX MPUTOYHON BEHTUIISAIUH.

3. ObopynoBaHue JjIs HarpeBa MPUTOYHOTO BO3/yXa B CUCTEMAX BEHTUJIALIUU.
4. CucteMbl KOHAUIIMOHUPOBAHUSI BO3/TyXa.

Cnucok JauTeparypbl, peKOMeH1yeMblii K HCI0JIb30BAHUIO 110 TAHHOU TeMe
IlepeyeHb OCHOBHOI JIMTEPATYPHI:
1.Dkonorust 1 PJKOHOMUKA TPUPOAONOJIb30BaHus oA pea. J. B. I'mpycosa. - 4-e u3g.,
nepepad. u jporm. - M.: KOHUTU-ITAHA, 2012. - 607 ¢
2. A.M. IIporaceBrud. DHEprocoOEpeKeHUE B CUCTEMAX TEIUIOra30CHAOKEHUS, BEHTWISIIUU
U KOHJIMIIMOHUPOBaHUS Bo3ayxa: Yu. noc- M.: HULl Uudpa-M; Mu.: Hos.3nanue, 2012

IlepeyeHb 10NMOTHUTENLHON JTUTEPATYPHI:

1. TexHHKa ¥ TEXHOJIOTHUS 3allIUThI BO3AYIIHON cpeibl: Yueb. mocooue st By30B/
B.B. IOmmH, B.M. Ilonos, IL.I1. Kykun u ap. —M.: Beicu. mik., 2005. =391 c.: ni.
2. CmerannH B.U. 3anura okpy:karoliei cpeaibl OT 0TXO0/I0B POU3BOJICTBA U

notpebnenus. —M.: Konoc, 2000. —232c.: u.
3. UnxxeHepHas 3amuTa MOBEPXHOCTHBIX BOJ OT MPOMBIIIICHHBIX CTOKOB: YueO.

noco6ue s By308/ JI.A. Kpuomenn, [L.I1.Kykun, B.JI. Jlanun u ap.— M.: Beicu. 1ik.,

2003. -344 c.: .
4. Bapdonomees FO.M., Opnos B.A. CanutapHo-TeXHUYECKOE 000pyA0BaHUE

3pannii. Yueonuk — M.: UHOPA -M, 2012.-249c¢.

IIpakTnueckoe 3ansitue Ne 4. CucreMbl OYHUCTKH TPOMBIIJIEHHBIX

BbBIOPOCOB.


http://airducts.ru/kratnost-po-snipam-v-tablicax/

I.Ie.m; 3aAaHATHA: PaCCMOTpeTI) OCHOBHBIC ITOJIOKCHUS 110 TCMC.

Ocy1ecTBisAs NPUPOIONOJIB30BAHUE, YETOBEK U3MEHSET OKPYKAIOIIYIO CPENy,
OKa3bIBa€T BIMSIHME HAa €CTECTBEHHBIN MpOIEcC Kpyroobopora U oOMEH BELIECTB B
npupoae. HeraTuBHblE MOCIEACTBUS TAaKOrO BO3JEHCTBHS YIPOXKAKOT HapyLIEHUIO
npupoAHoro OajaHca, paBHOBecHIO Ouocdepbl u uenoBeka. [loaromy Hapsny c
UCIIOJIb30BAaHUEM NPHUPOABI OOBEKTHBHO HEOOXOAMMOU (POpMOIl B3auMOAECHCTBUS
oOlIecTBa M MNPHUPOJABl CTAHOBUTCA €€ oXxpaHa. VIMEHHO Mo3TOMy Tema BechbMa
aKTyaJbHa.

Teopernyeckasi yacTb

OuricTka BeIOpaceiBaeMOro B armoc(epy Bo3Ayxa OT HbUIM U JIPYTUX BHUJIOB
MIPOMBIIJIEHHBIX a’3P0O30JIe SBISAETCS Ba)XHOM COCTABISIOLIEH MEpPOIMPUSATHA IO
OXpaHE OKpYKallel cpeibl, KOTOpble 00s3aHbl OCYIIECTBIATh MPEANPHUATHS BCEX
orpacieil. [IpaBunbHbIil BBIOOp 000pYIOBaHUS JUISI OYMCTKH BO3yXa OT MBUIM C
y4eToOM pa3Mmepa, MIOTHOCTH, aOpa3uBHOCTH, CMAUMBAEMOCTH, JUCIIEPCHOTO COCTaBa
U JPYTUX XapakTEpUCTUK 0O0paszyrounmx e€ 4acThll — CJIOXKHas 3ajada, KOTOPYIO
NOPEICTaBUTENN TPEINPUITUA JOJDKHBI peliaTb COBMECTHO C NpOQUIbHBIMU
CHEIHUAINCTAMM.

K uumcny 3amgad, KOTOpbIE MpPU3BAaHBl PEUIATH COBPEMEHHBIE YCTPOMCTBA W
CUCTEMBI IbUICYJIABIIMBAHNS, OTHOCATCS:

3amura arMmocepbl OT 3arpsi3HEHUS  MEJIKOAMCIEPCHBIMU  TBEPIBIMU
YacTUIIAMHU MbUIM, JbIMa © JAPYIHMX NOOOYHBIX MPOAYKTOB MMPOMBIIUIEHHOTO
MIPOUCXOKICHUS.

TexHoyoru4yeckass MOATOTOBKA TIa30B, HCIOIb3YEMbIX HA OTBETCTBEHHBIX
y4acTKax MPOU3BOJICTBA.

M3Bnedenne U3 OTXOMALIETO BO3AyXa JKU3HEHACATEIBHOCTU IPEAIPUATUN
LIEHHBIX IIPOYKTOB.

CBONCTBEHHAs] TOJIBKO YCTPOMCTBaM MOKPOW OYHMCTKM BO3JyXa OT IbUIH
JOTOJHUTENbHAS ~ CIIOCOOHOCTh  OXJIAXKIEHUS  OTXOJAUIMX  Ta30B  TOpSYUX
IIPOU3BOJICTB.

@OyHKIMM OYMCTKA Ta30B OT  B3BEIIEHHBIX YACTUL  BBIOJHSAIOTCS
IIBUICYJIOBUTENIIMH,  BCTPOCHHBIMM  HEIMOCPEACTBEHHO B TEXHOJOTHYECKOE
000pyZi0BaHUE, JTMOO BBHIMOJHEHHBIMA B BHUJE OTIECIbHBIX CHEIUATU3UPOBAHHBIX
YCTPOMCTB.

Komrmeke TeXHUYEeCKUX CpeACTB, CIOCOOHBIX pelaTh JaHHbIE 3aJlayH,
BKJIIOYAET KOHCTPYKLHH, HWCIOIb3YIOIIUE PA3JIMYHBIE METOABl OYHUCTKU Ta30B OT
MEXaHUUYECKUX IIPUMECEH IIyTeM OTHEICHUS U OCAXIACHUA B3BCIICHHBIX B



OTXOJSIIIIEM BO3AyXE TPOMBIIUICHHOTO OOOpYJOBaHUS TBEPABIX dYacTHil. B
3aBHCHUMOCTH OT TOTO, Ha OCHOBE KAaKOTO M3 TPEX OCHOBHBIX IMPUMEHSFOIIUXCS
METOJ/IOB OTJIEJICHUSI TMbUIM W3 TOTOKA TOJJIEKAIIEed OYMCTKE BO3MYIIHOW CpEiIbl
GYHKIMOHUPYET TO WM HHOE 000pyA0BaHKE, PA3TUYAIOT:

. YcraHoBku
YcrpoticTBa ArperaTbl MOKPOTO
. . AIEKTPHUUYECKOTO
CyXOH MeXaHW4YECKOH MEXaHUYECKOTO
cnocoba OTIEJICHUSA

OYMCTKH. IIBUICYJIaBJINBAHUA.
IIBLIIX

B nmpouiecce paboTsl 11000T0 YCTPONCTBA OUYUCTKH BO3IYITHO-TA30BBIX CpeJl Ha
B3BCIIICHHBIC YaCTHUIIBI JIEHCTBYET pPa3HO BEKTOPHBI KOMIUIEKC CHJI TPaBHTAIIWH,
WHEPLUU U JAPYTuX (PU3UUIECKHX BO3MYIICHUH, 00SCTICUNBAIONINX UX OCAXJICHHUE Ha
MpelHa3HAYeHHbIE JUISI 9TOT0 BHYTPEHHHME DJEMEHThl KOHCTpyKuuu. Jls
oOecrieyeHus BBICOKOW CTENEHU OYHCTKM BO3JyXa OT MBUIM HYXHO 00€CIeYuTh
YCJIOBHSI, KOT/Ia BCE aKTyaJIbHbIE MEXaHM3Mbl OCAXKJICHUS TBEPABIX YACTHUI[ OyAyT
pabortats Hanbosee A (HEKTUBHO.

Bonpocs! 1 3a1aHus:
ba3oBbI1il ypOBEHB

1. Ilepeuncnure METOABI OYUCTKH MPOMBIIUIEHHBIX BHIOPOCOB OT ra3000pa3HbIX
3arpsA3HUTENIEH U JAUTE UX KPATKYH0 XapaKTEPUCTUKY?

2. IlosicHuTe, YTO 3HAUUT LEHTPOOEKHOE IMbLICYJIABIUBAHUE, TPUBEIUTE CXEMY
anmnapata paboTarolero Ha 3TOM NpUHIUIE?

3. Ykaxure NpUHLUI pabOThl BUXPEBBIX MbUICYJIOBUTENEH M HMX OTIMYUE OT
LMKJIOHOB, IOCTOMHCTBA U HEJIOCTATKU?

Crnucok JJuTepaTypbl, peKOMeHAyeMbIi K UCI0JIb30BAHUIO 110 TAHHOI TeMe

IlepeyeHb OCHOBHOI JIMTEPaTyPHI:
1.Okonorust 1 3KOHOMHUKA IPUPOI0NI0JIb30BaHus o ped. J. B. I'upycosa. - 4-e u3n.,
nepepad. u gon. - M.: IOHUTU-JTAHA, 2012. - 607 ¢
2. AM. IIpotaceBuy. DHEProcOEPEKEHUE B CUCTEMAX TETIOra30CHAOKEHUS, BEeHTUIISIINU
Y KOHJUIIMOHUPOBaHUA Bo3ayxa: Yu. noc- M.: HUIl Mudpa-M; Mu.: Hos.3nanue, 2012

IlepeyeHb 10MOJHUTEIBHO JIUTEPATYPHI:

1. TexHuKa ¥ TEXHOJOTHS 3aIUTHI BO3IYIIHON Cpenbl: Yued. mocoOue s By30B/
B.B. IOmmn, B.M. Ilonos, ILII. Kykun u ap. —M.: Beicu. mik., 2005. =391 c.: un.

2. Cmetanun B.U. 3amura okpyskaroieid cpeibl OT OTXO0I0B IIPOU3BOJICTBA U
notpebnenus. —M.: Konoc, 2000. —232c.: ui.



3. MmxenepHas 3anuTa NOBEPXHOCTHBIX BOJI OT MPOMBIIIIJIEHHBIX CTOKOB: Y4eO.
nocobue ais By3os/ JI.A. Kpuommeun, [1.I1.Kykun, B.JI. Jlanun u ap.— M.: Beicmi. mik.,
2003. 344 c.: un.

4. Bapdonomees F0.M., Opnos B.A. CanutapHO-TeXHUYECKOE 000pY0BAHUE
3ganui. Yueonuk — M.: UHOPA -M, 2012.-249c¢.

IIpakTnueckoe 3ansitue Ne 5. CucreMbl OYHUCTKH IPOMBINJICHHBIX
BbIOPOCOB.
Heab 3ausiTHA: PaccMOTpPETh OCHOBHBIE MOJOKEHUS IO TEME.

OcymiecTBisis NpUPOAONOJIb30BAHUE, YETOBEK U3MEHSET OKPYKAIOIILYIO CPEdy,
OKa3bIBAET BJIMSHUE HAa €CTECTBEHHBIN Mpoliecc KPpyroodopora u oOMEH BEIIECTB B
npupose. HeratuBHble MOCIENCTBUS TAKOrO BO3JAEHCTBUSL YIPOXKAIOT HAPYIIECHUIO
npupoaHoro OanaHca, paBHOBecuro Ouochepsl u denoBeka. [losTomy Hapsgy c
WCIIOJIb30BAaHUEM TPHUPOABI OOBEKTHBHO HEOOXOoAMMOU (opmMoil B3aUMOACHCTBUS
oOlllecTBa U TPUPOJBI CTAHOBUTCS €€ OxXxpaHa. MIMEHHO MOATOMYy TeMa BechbMa
aKTyaJbHa.

Teopernyeckass yacTb

OWIBTPYIONTUE IEMEHTHI (PHIIBTPA MOTYT OBITh BBITIOJHEHBI B BHJIC TKAHEBBIX
PYKaBOB, MEIIKOB, IOJIOTCH. 3ambLICHHBIA Ta3 MPOIyCKaeTcsl 4Yepe3 TKaHb, B
pe3yJIbTaTe 4ero Ha IMOBEPXHOCTH TKAaHHW M B €€ IMOpax ocakiaaeTcs mbutb. [1o mepe
YBEJIMYEHHS TOJIIIUHBI CJIOS MBUIM BO3PACTaeT CONMPOTHUBICHHE (UIBTPA, MOITOMY
OCEBIIIYIO Ha TKaHH MbLIb IEPUOTUICCKU yAATSIOT.

[Ipomuiecc guibTparuu raza 3aBUCUT OT THUIA TKAaHU W BUJA TbUTK. [ najgkue u
HEBOPCHUCTHIC TKAHM CPaBHUTEIHHO JIETKO MPOIYCKAIOT 3amblICHHBIA ra3. B mopax
TaKUX TKaHEH 3aJIep>KUBAIOTCS TOJIBKO KPYITHBIC YaCcTUIIBI NMbUTH. DUIHTP HAUMHAET
XOpOIIIO 33/IEPKUBATh MEJKYIO IMBUTb TOJBKO ITOCJIE€ HAKOIUICHUS HA IOBEPXHOCTH
GUIBTPYIOMUX DJIEMEHTOB CJIOS MBUTA. J[1s1 BOPCHICTBIX, IIEPCTSHBIX TKaHEH C
MEJKAMH TIOpaMHU BIUSHUC HA4YalbHOTO CJIOS THUIM MEHEe 3aMeTHO. BopcucTthbie
TKaHM IIeJIeCO00pa3HO MPUMEHATh NMPH YJIABIWBAHUM 3EPHHUCTON TIAJIKOW ITBUIH, a
IIPY YJIaBJIMBAHUN BOJIOKHUCTOM IMBUTH — JIyYIIE TJIAJKUE TKaHH.

TxaneBbie QUIBTPHI MPUMEHSIOTCS JJISI OYUCTKH OOJNBIINX 00BEMOB BO3AyXa
CO 3HAYMTENBHOW KOHIIEHTpanued mbui Ha Bxoae (mo 60 1/M3). B kauectBe
GUIBTPYIOMIMX HJIEMEHTOB B JTHUX ammaparax dYacTO HCIOJIb3YIOTCS TKaHEBbIE
pyKaBa, KOTOpbIE OOECHEeYMBAIOT TOHKYIO OYHCTKY BO3AyXa OT MBLJIEBBIX YaCTHII,
uMermux pasMep MeHee 1 MkMm. HM3BecTHBI BcCachIBalOlM€ W HarHETATEIbHBIC
pYyKaBHbIE (QUITBTPHI.



BcacobiBaromue ¢GuabTpbl YCTaHABIMBAIOTCS [0 BEHTUJISATOpPA, T. €. Ha €ro
BCACHIBAIOIIEH JIMHUM, HarHeTaTellbHble — Ha HarHeTaTrelibHOM JWHUU. Bo3myx,
OYMILIEHHBIN B pyKaBax HarHeTaTeJbHBIX (PUIBTPOB, MOCTYNAET HEMOCPEACTBEHHO B
MOMEILEHUE, [7I€ YCTAHOBJICHBI (PUIIBTPHI.

B Hacrosiiee Bpems BBIITYCKAETCsl U HKCIUTYaTUPYETCsl MHOTO pa3HOOOpa3HbIX
KOHCTPYKIIUN TKaHEBbIX GuibTpoB. [lo dopme GUIBTPOBAIBHBIX 3IEMEHTOB U
TKaHel OHM MOTYT OBITh PYKaBHBIC U IJIOCKHE (MIOJIOTHSHBIC), IO BUIY OMOPHBIX
YCTPOMCTB — KapKacHble, paMHBIE W T.[., MO HaJU4YMIO KOpiyca M ero (Gopme
IWIMHIPUYECKUE, IPSIMOYTOIbHBIE, OTKPBITHIE (O€CKaMepHbIE), 0 YUCITY CeKIH —
OJHO- W MHOTOCEKIIMOHHbIE. DUIBTPHI MOTYT TakKe pa3inyaThCs MO CIocoly
perenepanuu (YMCTKU) U pALy IPYTUX NPU3HAKOB.

Bonpocekl u 3a1aHus:
ba3oBbIli ypOBEHB
1. Ilepeuncnure TOCTOMHCTBA U HEJOCTATKH TKAHEBBIX (DUILTPOB UCIIOJIb3YEMbBIX
JUISl OYUCTKHU BO3AYyXa OT MbLUINA?
2. OxapaktepusyiTe (PU3NKO-XHMHUYECKHE OCHOBBI KATAIMTHUYECKOTO METOJa
OYMCTKHU, TOCTOMHCTBA, HEJIOCTATKU?

[1oBBIIEHHBIN YPOBEHB
1. IlpuBeauTe HOBBIE METOBI OUMCTKU IIPOMBIIIEHHBIX BHIOPOCOB?
Cnucok jsurepaTypbl, peKOMEHIyeMbIi K UCII0JIb30BAHUIO 110 JAHHOW TeMe

IlepeyeHb OCHOBHOI JIMTEPATYPBHI:
1.2kosorust 1 ’JKOHOMUKA IPUPOAONOJIb30BaHus oA pea. 3. B. I'upycosa. - 4-e u3f.,
nepepab. u nom. - M.: KOHUTU-JIAHA, 2012. - 607 c
2. A.M. IIporaceBuu. DHeprocOepekeHHE B CUCTEMaX TEIJIOra30CHA0KEHUS, BEHTUIISIIUU
¥ KOHAMIIMOHUPOBaHUs Bo3nyxa: Yu. noc- M.: HULl Uudpa-M; MHu.: Hos.3nanue, 2012

IlepeyeHb 1OMOJIHUTEIBLHOM JUTEPATYPbI:

1. TexHMKa ¥ TEXHOJIOTHUS 3allIUThI BO3AYIIHON cpeibl: Yueb. mocooue 11t By30B/
B.B. IOmun, B.M. Ilonos, ILII. Kykun u np. —M.: Beicur. mk., 2005. —391 c.: un.

2. CmeranuH B.U. 3amuTa okpy:karoiiei cpeibl OT 0TXO0J/I0B MPOU3BOJICTBA U
notpebnenus. —M.: Konoc, 2000. —232c.: ui.

3. MmxeHepHas 3anuTa MOBEPXHOCTHBIX BOJI OT MPOMBIIIIJICHHBIX CTOKOB: Y4eO.
noco6bue ans By30B/ [{.A. Kpusomeun, I1.I1.Kykun, B.JI. Jlanun u ap.— M.: Beicul. mik.,
2003. —344 c.: n.

4. Bapdomomees FO.M., Opno B.A. CanutapHo-TeXHHYECKOE 000PYy10BaHNE
s3pannii. Yuebnuk — M.: UHOPA -M, 2012.-249c¢.



IIpakTuyeckoe 3ansitue Ne 6. CucreMbl OUHCTKH CTOYHBIX BOJI.
Hean 3ausiTus: PaccMOTpeTh OCHOBHBIC MOJIOKEHUS 10 TEME.

Ocy1ecTBiIsAs NPUPOIONOJIb30BAaHUE, YETOBEK H3MEHSET OKPYKAIOIIYIO CPEy,
OKa3bIBa€T BIMSIHME HA €CTECTBEHHBIN MpPOIECC Kpyroobopora u 0oOMEH BEILIECTB B
npupoje. HeraTuBHble MOCIEACTBUS TAaKOTO BO3AEUCTBUS YTPOXKAIOT HAPYLICHUIO
npupoaHOro OanaHca, paBHOBecuto Ouocdepsl u dyenoBeka. [losTomy Hapsgy c
UCIIOJIb30BAaHUEM NPHUPOABl OOBEKTHBHO HEOOXOAMMOW (opMOIl B3auMoOAEHCTBUS
oOlIecTBa M NPHUPOJABI CTAaHOBUTCA €€ oxpaHa. VIMEHHO MO3TOMy Tema BechbMa
aKTyajbHa.

Teopernveckasi yacTb

OuncTKa CTOYHBIX BOJI MPEJICTABISAET COOOM LENbIi KOMILIEKC MEpONpPUITUN
MIPOBOJIUMBIX C IIEJIBIO YAAJICHUS 3aTrPs3HEHUH, COJIEPIKAIUXCS KaK B OBITOBBIX, TaK U
B TIIPOMBINUIEHHBIX CTOYHBIX Bogax. OObIYHO Takas oumctka npoBoautcs B KOC
YCTaHOBKAaX.

OunnieHue NPoOBOAUTCS B HECKOIBKO ATAIOB:

* MECXaHUYECKUM;

* (PU3UKO-XMMUYECKU;

* OMOJIOTHYCCKHIA;

* 1e3UH(EKINS CTOUHBIX BOJI.

MexaHU4eCKui 3Tarl

Ha »stoM »3Tane mnpoBOAuTCA mMpeaBapuTebHAs OYMCTKA CTOYHBIX BOJ,
CTEKAIOIIUX Ha OYUCTHBIE COOpYyKeHHs. [Ipu 3TOM NPOUCXOIUT HE TOJIBKO HX
MOATOTOBKAa K OWOJIOTMYECKOM OYUCTKE, HO U 3aJepKaHhe  Pa3InYHBIX
HEPACTBOPUMBIX IIPUMECEH.

K coopyxeHusM, KOTOpbIE HCIOJB3YIOTCS TPU MEXAHHUYECKONM OYHUCTKE
CTOYHBIX BOJ, OTHOCHT:

* PEILLIETKHU U CUTA;

* IEPBUYHBIC OTCTOMHUKU;

* IECKOJIOBKH,;

* CCNTHUKY;

* MEMOpPaHHBIC DJIEMEHTHI.

Jns 3anepkaHus KaKUX-JIUMOO KPYIHBIX 3arps3HEHUM MHUHEPAIBHOTO M
OpraHUYEeCKOro MPOUCXOXKACHUS, MPEXKJE BCEr0 MPUMEHSIOT pPEHIeTKH, a MpH
HEOOXOAMMOCTH 0oJiee TOJHOTO BBIJACICHHS PA3IMYHBIX TPyOOJUCIIEPCHBIX
MpUMECel HCMONB3YIOT cUTa. MakcuMallbHas HIMPUHA KaXXJIOro U3 IMPO30pPOB
pemieTkn He mpeBbimaer 16 mm. OTOpockl, 0Opa3oBaBIIMecs Ha pelieTKax, JH0o



JIPOOSITCS W HANPABISIFOTCS C OCTAJbHBIMU OCAJKaMU OYHCTHBIX COOPYKEHHM s
COBMECTHOM mepepaboTKH, JMOO BBIBO3ATCA B CIHEUUAJIbHBIE MeCTa, TJe
OCYHIECTBIISIETCS] 00pabOTKa MPOMBIIIJICHHBIX U TBEPBIX OBITOBBIX OTXOJIOB.

3aTteM CTOUYHBIE BOJIbI MPOXOAST Uepe3 CHelHalIbHbIe TECKOJIOBKU, HA KOTOPBIX
MO/ JIEWCTBHEM CHJIBI TSHKECTH OCAXTAOTCS MENKHE YacTullbl (IUIaK, MEecoK, 0o
CTEKJIa U T.II.), U )KUPOJIOBKH, TJI€ C TOBEPXHOCTH BOJBI ITyTeM (PIIOTAIIMU yAATISIIOTCS
runpodobusie BemecTBa. Ilecok, oOpasyromuiics Ha TECKOJIOBKaX, OOBIYHO
CKJIaIMPYIOT WJIHM UCTIONB3YIOT B JOPOKHBIX paboTax.

MemOpaHHasi TEXHOJIOTHSA, KOTOpasi B TMOCIETHEE BpeMs sBJsieTcss HanOoliee
NEPCIIEKTUBHBIM CIIOCOOOM JUISI OYMCTKHA CTOKOB, MPUMEHSETCS KOMILJIEKCHO C
TPaIUIIMOHHBIMU CIOCOOAMH M7l OYeHb TIIyOOKOW OYHMCTKH CTOYHBIX BOJ M HX
BO3BpaTa B MPOU3BOJICTBEHHBIN IIUKIL.

[Tocne Takol OYMCTKH JJIs MOCJIEIYIOLIErO BhIJCICHUS B3BEIICHHBIX BEIIECTB
BOJbI MOCTYMAOT Ha NepBUYHbIE OTCTOMHUKHU. [Ipu srom BIIK cuumxaercs mgo 20-
40%.

B  pe3ynprare NpPOBENEHHOM  MEXAHWYECKOM  OYHUCTKA  KOJUYECTBO
MUHEPAJIbHBIX 3arpsi3HeHuil cHikaetTcs Ha 60-70%, a BIIK — na 30%. Kpome Toro,
MIPOBEICHHUE JTAHHOTO dTara OYUCTKA OYCHb BAYKHO ISl YCTAHOBJICHUSI PABHOMEPHOTO
JIBUKCHUSI CTOKOB (MX YCpPEOHEHMs), YTO TO3BOJISIET H30€XKaTh 3HAYUTEIbHBIX
KoJie0aHu 00beMa CTOYHBIX BOJI HA CIEAYIOIIEM -OMOJIOTHYECKOM dTare.

Bonpocs! u 3axanus:
ba3oBbIi1 ypOBEHD

1. MeTo1pl OUUCTKHU CTOYHBIX BOJ?
2. IlonGop u pacueT mapaMmeTpoOB MECKOTOBKH?
3. Pacuer ycpeaHUTENS U OTCTOMHUKA?
4. PacyeT ruApOLMKIIOHA?
IToBBILIEHHBIN YPOBEHB

HoBrie MCTOAbI OYHNCTKHU IIPOMBIIIJIICHHBIX 1 KOMMYHAJIBHBIX CTOKOB
Chnucok JUTEPATYPhI, peKOMeHI[yeMblﬁ K HCIIOJIB30BaHUIO 110 IlaHHOﬁ TEME

IlepeyeHb OCHOBHOI JIMTEPATyPHI:
1.Okonorust u 3KOHOMUKA IPUPOION0NIb30BaHus o pea. J. B. I'upycosa. - 4-e u3n.,
nepepad. u gon. - M.: KOHUTU-ITAHA, 2012. - 607 ¢
2. AM. IIpotaceBuy. DHEProcOEPEKEHUE B CUCTEMAX TEIUIOra30CHAOKEHUS, BEHTWIISIILIUU
Y KOHIUIIMOHUPOBaHUA Bo3ayxa: Yu. moc- M.: HUILl Mudpa-M; Mu.: HoB.3Hanue, 2012

HepequL IIOHOJIHHTeJIbHOﬁ JUTEepaTrypbl:

1. TexHHKa ¥ TEXHOJIOTHUS 3alIUThI BO3AYIIHON cpeibl: Yueb. mocodue st By30B/



B.B. IFOmun, B.M. Ilonos, ILII. Kykun u ap. —M.: Beicu. mik., 2005. =391 c.: uin.

2. CmeranuH B.M. 3amuTa okpy:Karouieil cpelibl OT OTX0/I0B MPOU3BOACTBA U
notpebnenus. —M.: Konoc, 2000. —232c.: ui.

3. MnxeHepHas 3a11uTa NOBEPXHOCTHBIX BOJI OT MPOMBIIIJIEHHBIX CTOKOB: Y4eO.
nocobue ais By3os/ JI.A. KpuBomenn, [1.I1.Kykun, B.JI. Jlanun u ap.— M.: Beicm. mik.,
2003. -344 c.: u.

4. Bapdonomees FO.M., Opnos B.A. CanutapHo-TeXHUYECKOE 000pyA0BaHUE
3gaHui. Yueonuk — M.: UH®OPA -M, 2012.-249c¢.

IIpakTuyeckoe 3ansiTue Ne 7. OOpaieHnue ¢ 0TX0aMH MPOU3BOJACTBA U
norpedsieHus. Cucrembl 00e3BpeKMBAHNUS U MePepadOTKH TBEPAbIX OTXO010B.
Heanb 3ansaTHsA: PacCMOTPETh OCHOBHBIE MTOJIOKEHUS 110 TEME.

Ocy1ecTBiIsAs NPUPOIONOJIb30BAHUE, YETOBEK H3MEHSET OKPYKAIOIIYIO CPENy,
OKa3bIBa€T BIMSIHME HAa €CTECTBEHHBIN MpPOIECC Kpyroobopora u oOMEH BELIECTB B
npupoje. HeraTuBHble MOCIEACTBUS TAaKOTO BO3AEUCTBUS YTPOXKAIOT HAPYIICHUIO
npupoaHOro OanaHca, paBHOBecuio Ouochepsl u dyenoBeka. [losTomy Hapsgy c
UCIIOJIb30BAaHUEM NPHUPOABI OOBEKTHUBHO HEOOXOAMMOW (opMOIl B3auMoOAEHCTBUS
oOliecTBa M NPHUPOJABI CTAHOBUTCA €€ oxpaHa. VIMEHHO MO3TOMy Tema BechbMa
aKTyajbHa.

Teopernveckass yacTb
['uruenvnueckass kimaccuuKamusi IO CTENEHH TOKCHYHOCTH  OTXOJIOB
npoBoauTcss Ha ocHoBanuu CIT  2.1.7.1386-03 "CaHuTapHble 1OpaBuia 10

ONPENICICHUIO __ KJIacCa _ OMACHOCTH _ TOKCHUYHBIX  OTXOJOB  IPOWU3BOJCTBA U
noTpebeHus".

OTXOonpl TO CTEMEHUW BO3JCHCTBUS HA Cpeay OOWTaHWS W 30pPOBbE YeIIOBEKa
pacrpeenstoTcs Ha YEThIpe Kilacca OMacHOCTH:

| xknacc - 4pe3BbIYANHO OIACHBIE;

2 KJIacC - BBICOKO OIIaCHBIC;

3 KJacc - yMEpEHHO OINIACHBIE;

4 Kjacc - MaJio OIlacHBIE.

Orta KiaccuuKaius YYUTHIBACT SJAOBUTHIC CBOWCTBA IPOMBIIUICHHBIX U
KOMMYHQJIBHBIX ~ OTX0A0B. Kilacc oOmacHOCTM 1O TOKCMYHOCTH HE HMEET
MPAKTUYECKOTO TPUJIOKEHUSI, KPOME YyKa3aHMsi B TACIOPTE€ OINACHOCTH OTXO/a.
3aKOHOJATEILCTBO HE YCTAHABJIMBAeT KaKUX-IMOO OrpaHUYCHUH 1O ITOM
KJ1accu(UKaIum.

Knacc omacHocTn st OKpy’KarolIeW Cpeapl yCTAaHABIMBACTCS HA
ocHoBaHuM "KputepreB oTHeceHMs OTX0J0B K [ - V kinaccaM omacHOCTH MO CTEIEHU
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HETaTUBHOT'O BO3JICUCTBUS HAa OKPYXKAIMIYIO cpeay", yTrBepxkaeHHbIX [Ipukazom
MuHKCTEPCTBA TPUPOIHBIX pecypcoB U 3koJoruu PD ot 4 nekabps 2014 r. No 536.

Cama xnaccudukaiusi ycraHoBieHa cratbein 4.1.DenepanpHoro 3akoHa Ne§9 "OG6

0TX01ax IPOU3BOJICTBA u norpeduenus":

I knacc - ype3BbIUaiHO OMACHBIE OTXOMBL;

II xmacc - BEBICOKOOTIACHBIE OTXO/IbI;

III kmacc - yMEpeHHO OIacHbIE OTXO/IBI;

IV knacc - MajoomnacHbI€ OTXOIBI;

V kiacc - NpakTUYEeCKU HEOMACHBIE OTXO/bI.

[To cBoeit cyTH, 3TO TOXKE KJIaCCU(PHUKATOP MO TOKCUYHOCTH, HO UMEIOIIHH TSI Th
KJIACCOB OMACHOCTU BMECTO yeThipex. OHOMY OOTy M3BECTHO 3a4eM MOHAI00MINCH
JIBa M0 CYTH OJIMHAKOBBIX KilaccudukaTopa.

B o0oux cucremax kiaccu(puKaIlid OTXOJIOB IO OIACHOCTH (DUTYpPUPYET
HEKMM KOI(P(GUIIMEHT OMACHOCTH, KOTOPBIM JIOJDKEH HAXOAWTHhCS B MPSMOUN
3aBUCUMOCTH OT CTEIEHH HETaTUBHOTO BO3JCUCTBUSA HA KUBYIO IPUPOIY, B TOM
YKCJI€ U YEJIOBEKA, TOTO UM MHOTO BEILIECTBA.

"Koadpounument omacHoctu" (popMambHO pacCUUTHIBAETCS HUCXOAS U3
npenenbHo-nonyctumoit konuenTpauuu (I1IJIK), cnocobHocT pacTBOpSTHCS B BOJIE
U J0Jiu B 0OIIe macce 0TX0J.10B. Briuucienue 3toro kosdduiimenta ocraercs 3a
paMKaMy TOHHMMaHus, MO0 C OJIHOM CTOPOHBI OHO YIPOIIEHO a0 Oe300pasus, a ¢
JIPYrof CTOPOHBI HE YUMUTHIBACT Psii IPYTUX OMACHBIX CBOMCTB BEIIECTB, HAIIPUMED,
OKHUCJISIEMOCTb, TMOKAPOOIACHOCTb.

Cama MeTOJMKa BBIUMCICHUS KJIacca OMACHOCTH HE YUYHUTHIBAET BO3MOXKHBIC
TpaHchOopMaIMK BEIIECTB B MIPUPOTHON Cpeie, Mo BO3AEUCTBUEM OCAJIKOB, COJIHIIA,
KHCJIOPOJIa BO3lyXa U T.I.

Tem He MeHee, mpUMEHEHUE 000UX KIACCHU(PUKATOPOB HOCHUT 00S3aTEIbHBIM
XapakTep M C ATUM MPUXOIUTHCSA KUTh, HECMOTpPS Ha Bce mX HemocTtaTku. Kiacce
OIACHOCTU OTXOJIOB JUISl OKPY>KAIOLIEH Cpelbl UMEET CYIIECTBEHHOE 3HAYEHUE IPHU
ONpENEICHUH pa3Mepa IUIaTeXel 3a pasMelleHHe OTXO0AoB. Yem BhIlIEe Kiacc
OMAacCHOCTH y OTXOJIOB, TeéM OOJbllIe MPUXOJIUTHCS IUIATUTh MPU UX pPa3MELICHUU
(3aXOpOHEHHH).

Knaccuduxanus no Buay orxona

KpoMe knaccudukaiuu, y4uTHIBAIOIIEH OMAacHbIE CBOMCTBAa (TOKCHYHOCTH),
OTXO/IbI KJIACCU(UIIUPYIOTCS 110 BUAAM, KaK MPOIYKIHS KIACCUDUIIUPYETCS IO KOy

OKII. [ns »toro mnpenHa3zHaueH DenepanbHblil KiIaccH(UKAIIMOHHBIN _KaTaIoT
orx010B" (PKKO).



https://www.waste.ru/modules/documents/item.php?itemid=191
https://www.waste.ru/modules/documents/item.php?itemid=191
https://www.waste.ru/modules/documents/item.php?itemid=1
https://www.waste.ru/modules/documents/item.php?itemid=1
https://www.waste.ru/modules/documents/item.php?itemid=227
https://www.waste.ru/modules/documents/item.php?itemid=227

Cosznaercst BieyatjeHue, 4YTO CO3JaTENH 3TOHN ""CUCTEMbI HEOOBATHOTO" MOIIH
0 MyTH OMOJIOTOB B MX cucTeMe Kiaccudukanuu BuioB. Ho 3auem Takas noapoOHas
Kkiaccudukaius oTxo0B? YeM TakuM NPUHIUIHUAIIBHBIM OTJINYAETCs MaKyJjaTypa u3
KBapTUPBI U MaKyJaTypa u3 oduca?

Hekoropast monsza B8 PKKO Bcé-taku ecthb, Beap 11 nudpa B koge o3Havaer
KJIaCC OIACHOCTH, KOTOpPBIA MPUCBOEH OTXOJY, IO CTENEHHU OTPULATEIBHOrO
BO3JICHCTBUS Ha OKpyXKawllyro cpeay. OcrtaBuM 3a CKOOKaMH OCHOBAaHMS, IO
KOTOPBIM TPUCBAUBAJIICS KJIacC OMACHOCTH, MO0 MO JIOTUKE BELIEH ATO OJKHO
o3Hayath, yTo Kony PKKO Bcerma cOOTBETCTBYET OJMHAKOBBIM IO COCTaBY BHJ
OTXO0J0B. B npuHnuIie, 510 HOHCEHC.

Hanpumep, BoseMem Boaky. Hecmotpsa Ha TO, yTo Ha 40% OHaA COCTOUT M3
ATUJIOBOTO CHUPTA, & OCTAIIBHOE BOJIA, CYIIECTBEHHYIO POJib B (JOPMUPOBAHUHU BKycCa
urparot npumecu. Beero 2% "HenmpaBWIBHBIX' PUMECEN U MOKHO OTpaBUTHCS. UTO
3TO O3HAYaeT?

DTO O03HayaeT, YTO HA3HAYEHHBIM 'CBEpXYy'" KJIACC OMACHOCTM MOXKET Kak
3aBBIIIATh, TAK U IPUHUKATH TOKCUYHBIE CBOMCTBA PEAIBHBIX OTXOI0B.

A Mexay TeM cymectByeT uHas kiaaccudukarus mo OCT 30775-2001

"Pecypcocbepexenne. Obpamenne ¢ orxonamu. Knaccudukanms, nneHtndukanms u

KOJIMPOBaHWE 0TX010B. OcCHOBHbIE monoxeHus". HoMeHkiaTtypa OTXOIOB 34€Ch

ropaszio JaKOHUYHEE, HO MOJIHBIM KIIACCU(PUKALMOHHBIN KOJ OTXOJ0B COCTOUT U3 11
0JI0KOB!

Kaxmass rpynma o6o3HaueHa OyKBOW JIaTHHCKOTO andaBUTa W OTAENEHA
npo6enom. [TomHbI KOA OTXOMOB BKIIOYAET B ceOs CIEAYIOIINE KOJOBBIE TPYTIIBI
(6510KM):

1 - naumenosanue (N);

2 - BUJI 9KOHOMUYECKOHN JEeSATEIHHOCTH, B pe3yJbTaTe KOTOPOH 00pa3oBauCh
orxozsl (P);

3 - mpenmnpusiTue, Ha KOTOPOM 00pa3z0BaIUChH 0TXO0bI (M);

4 - opraHu3zanusg, B 4Ybei COOCTBEHHOCTH/BIAJCHUHM HAXOMISITCS OTXOJbI B
HacTosAui MOMEHT (B);

5 - konuuecTBO 0TX0/10B (K);

6 - IpUYMHBI IepeBoa MaTepuaia (u3aenus) B otxon (Q);

7 - arperatHoe coctosinre otxoA0B (W);

8 - uaentudukarop kiacca onacHoctu otxoa0B (T);

9 - uAEHTU(PUKATOP OMACHBIX COCTABIAOMUX 0TX0/10B (C);

10 - cBolicTBa, onpeestonue onacHocTh orxoA0B (H);

11 - peanin3oBaHHbIN crocob obparnienus ¢ orxoaamu (D, R).

Bonpocekl u 3a1anus:
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ba3oBbIli ypOBEHB
1. Kmaccudukanusi OTX00B U ONpe/iesieHne Kiiacca uX OMacHOCTH?
2. CocraBiieHre Macropra OMacHOr0 OTXO0Ja M MHCTPYKIMH MO OOpPAIICHUIO C
HUM?
3. TepMudeckue METOIbI IEpepadOTKH OTXO0I0B?
4. 3aXOopOHEHHE OTXOJ0B Ha CBaJKaX M MOJMTOHAX?
5. CBolicTBa OTXOJ0B M UX 3KOJIOTUYECKAS] OMACHOCTH?
[1oBBIIEHHBIN YPOBEHB
Mertobl nepepabOTKU U YTUIIU3AIMK OTPAOOTAHHOTO SIAEPHOTO TOTUIMBA

Cnucok aureparypbl, peKOMEHAyeMbIii K HCII0JIb30BAHMIO 110 JAHHOH TeMe
IlepeyeHb OCHOBHOM JIUTEPATYPHI:

1.2kosorust 1 PJKOHOMUKa IPUPOAONOJIb30BaHus o pea. J. B. ['upycosa. - 4-e u3f.,

nepepad. u gom. - M.: KOHUTU-ITAHA, 2012. - 607 ¢
2. A.M. IIporaceBruy. DHeprocOEpeKeHNE B CHCTEMaX TEIJIOra30CHA0KEHSI, BEHTUJISIIH

¥ KOHJAMIIMOHUPOBaHUs Bo3nyxa: Yu. noc- M.: HULl Uudpa-M; MHu.: Hos.3nanue, 2012

IlepeyeHb 1OMOJHUTEIBLHOM JIUTEPATYPbI:

1. TexHHKa U TEXHOJIOTHS 3alllUThl BO3AYIIHON cpenbl: Yueb. mocobue st By30B/
B.B. IOmun, B.M. Ilonos, ILII. Kykun u np. —M.: Beicur. mk., 2005. —391 c.: un.
2. CmeranuH B.UM. 3amura okpy:karomieil cpeapl OT OTX0/I0B TPOU3BOACTBA U

notpebnenus. —M.: Komnoc, 2000. —232c.: u.
3. mxeHepHas 3alUTa MOBEPXHOCTHBIX BOJI OT MTPOMBIIIJICHHBIX CTOKOB: Yueo.

nocooue mis By30B/ [{.A. Kpusomenn, I1.I1.Kykun, B.JI. Jlanun u ap.— M.: Beicul. mik.,

2003. -344 c.: un.
4. Bapdomomees FO.M., Opnos B.A. CanutapHO-TeXHHYECKOE 000PYy10BaHHE

3gaHui. Yueonuk — M.: UHOPA -M, 2012.-249c¢.
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