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Mertoauueckue yka3zaHusi pa3pabOTaHbl B COOTBETCTBHUM C TPEOOBAHUSIMU
®I'OC BO u paboueil mporpaMMbl JUCHUIUIUHBI « DKOJIOTHYECKask O€30MIaCHOCTh MPU
MPOCKTUPOBAHUM TEXHOJIOTUYECKOTO O0OpYIOBaHMSIY». YKa3zaHHUs MpeIHa3HAYEHbI
JUIsL CTYJEHTOB OYHOI/3a04HOM (opMbI OOyuUeHUs HaNpaBieHUsS MOATOTOBKU
15.04.02 TexHomornueckrue MaluHbl 1 000PyIOBaHUE.

ConepkaT OCHOBHBIE pa3/eiibl M3Yy4aeMOro TEOPETUYECKOro MaTepuala,
NEepPeUYeHb BOMPOCOB HEOOXOMUMBIX JJisi MPOpabOTKH, a TaKXKe CIHUCOK
PEKOMEH1yEMOU JTUTEPATYPHI.

Cocmasumenu



Conepxkanue

Tema 1 OCHOBBI TEXHOJIOTMYECKOT0 MPOEKTUPOBAHUS CUCTEM ra3004MCTKH
[TpakTuueckoe 3anstue Ne 1. Buabl u mapameTpsl BO3ACHCTBHS 3arps3HSIONINX BEIIECTB Ha
OKPY’KaIOLIyI0 Cpely Ha OCHOBAaHUHU TEXHOJIOTUYECKOT0 IIPoLiecca IPOU3BOJACTBA U
OKPYXaroUIEn 3aCTPOUKHU.

IIpakTnueckoe 3ansatue Ne 2. Kpurepnn OLeHKM BO3IEUCTBUS OCHOBHBIX KOMIIOHEHTOB
3arpsA3HEHHN Ha OKPYIKAIOUIYIO CPENy.

[Tpaktuueckoe 3anarue Ne 3. CucremMbl HOpMaIU3alMy BO3yXa MOMEIICHUH.
[TpakTuyeckoe 3anstue Ne 4, CUCTEMBI OUUCTKY TPOMBIIIIJIEHHBIX BEIOPOCOB.
[Ipaktuueckoe 3anstre Ne 5. CucTeMbl OUMCTKH MPOMBIIIIIEHHBIX BEIOPOCOB.

Tema 2 OCHOBBI TEXHOJIOTHYECKOT0 MPOEKTUPOBAHUA CHCTEM OYMCTKH CTOYHBIX BOJI
[TpakTuueckoe 3anstre Ne 6. CucTemMbl OYUCTKH CTOUYHBIX BOJ.

Tema 3 OCHOBBI TEXHOJIOTMYECKOT0 NMPOEKTUPOBAHUSA CUCTEM MHKEHEPHOM 3a1UTHI
Jurochepbl

[Ipaktiueckoe 3amstue Ne 7. OOpaimieHue ¢ OTXOJaMU MPOU3BOJCTBA W MOTpPEOJICHUS.
Cucrembl 00€3BpeXUBaHUS U IEPEPAOOTKU TBEPABIX OTXOJIOB.



BBenenue

Pemenne skomornueckux mpobdieM B COBPEMEHHOM MHPE HEBO3MOXKHO 0e3
NOHUMAHUSI OOBEKTUBHBIX 3aKOHOB PAa3BUTHUSL MPUPOABI U TEXHUKU. JUcHUIUIMHA
U3ydaeT A3TU 3aKOHBI, KOTOpPbIC JAIOT KUY K YIPABICHUIO B SKOJOTMYECKOU
0€30MacHOCTH.

dopMHUpOBaHUE FKOJIOTMIECKOT0 MUPOBO33PEHUS M CITIOCOOHOCTh aHAJIM3UPOBATh
MOCJICICTBUS aHTPOIIOTCHHOM JEATEILHOCTH TTOMOTAIOT PaIlMOHAIBLHO MCIIOJIH30BATh
OPUPOAHBIE PECYpPChl U  pa3pabaThiBaTh MEPONPHUATHS IO  DKOJIOTHYECKOM
0€30IaCHOCTH.

JlucruminHa OTHOCUTCA K JUCHUIUIMHE 4YacTH, OPPMHUPYEeMON ydYacTHHKA
oOpa3oBaTenbHbIX  OTHolIeHWW. OHa  HampaBieHa  Ha  (OpPMUpPOBaHUE
npo(ecCHOHaNbHBIX KOMIETEHIMN, 00y4YaloluXcsl B MPOIIECCE BBINOJHEHUS padoT,
onpeneneHusix ®I'OC BO.

Mertoauyeckne yka3zaHHMsl COCTaBJICHBl Ha COBPEMEHHOM HAyYHOM YPOBHE U
paccuMTaHbl Ha CTYJICHTOB, 1o HampaByieHuto 15.04.02 TexHosornyeckue MaluHbl 1
obopyI0BaHuE.

[TocnenoBaTenbHOCTH TEM  COOTBETCTBYET JIOTMYECKOW CTPYKType €€
npoxoxaeHusa. l[Ipemnaraemple METOAMYECKHE YKa3aHUS COJEpXkKaT MaTepuall,
KOTOPBI  PEKOMEHAYETCSl  UCMOJb30BaTh  CTyJACHTaM MpH  MOATOTOBKE K
MPAKTUYECKUM 3aHATHSIM.

JIns MOATOTOBKM K MPAKTHUYECKHUM 3aHATHSAM CTYACHT JIODKEH H3Yy4YUTh
MaTepuall M0 COOTBETCTBYIOIIEH TEME, MCIIOJb3Yysl OCHOBHYIO U JIOMOJHUTEIbHYIO
JUTEpaTypy, a TaK K€ UCMOJb3ys nepuoandeckue ndganus CMU.



Tema 1 OCHOBBI TEXHOJIOTHYECKOI0 MPOCKTHUPOBAHUSA CUCTEM I'a300YUCTKHU

IIpakTuueckoe 3ansaTue Ne 1. Buabl 1 mapameTpsbl Bo3/1eiicTBHA 3arpA3HAIOINX
BELIECTB HA OKPYKAOIIYIO CPeAYy HAa OCHOBAHUM TEXHOJIOITMYECKOro nmpoiecca
NMPOU3BOJACTBA U OKPYKAKOLIEH 3aCTPONKH.

Heab 3anATHA: PacCMOTPETH OCHOBHBIE MOJIOKEHUS 10 TEME.

Ocy1ecTBIIsisi IPUPOIOTIONH30BAHKE, YEIIOBEK U3MEHIET OKPY KAIOIIYIO CPEy,
OKa3bIBaeT BIMSHUE HA €CTECTBEHHBIN IMPOIECC KPyroooOpoTa U OOMEH BEIECTB B
npupoze. HeraTuBHbIE TOCIEACTBUS TAaKOTO BO3JCHCTBHS YIPOXKAIOT HAPYIICHHUIO
npupoIHOTO OanaHca, paBHOBecwio Owochepsl W uenoBeka. [loaromy Hapsmy c
UCIIOJIb30BAaHUEM TPHUPOABl OOBEKTHBHO HEOOXOAMMOUN (opMoOil B3auMOJECHCTBUSA
oOIecTBa W TPHUPOABI CTAHOBUTCA €€ oxpaHa. VMMeHHO MoATOMYy TeMa BechMa
aKTyaJibHa.

Teopernveckass 4acTb

OCHOBHBIMM  HAaNpaBICHUSMU HHYKEHEPHOH 3alIMTHI  OKPYKAKIIei
NPUPOIHOM CpeAbl OT 3arpsA3HEHMS U IPYTHX BUIOB AHTPOIIOI€HHBIX BO3JIECUCTBUUI
SABJISIIOTCS BHEAPEHUE PECYpCHOM TEXHOJOTHHM, OWOTEXHOJOTWMH, YTWIM3AUUU U
JNETOKCUKAllMM OTXOJIOB, @ TJABHOE - SKOJOTM3alMs BCEro IPOU3BOJCTBA, MpHU
KOTOpOM oOecneunBajioch Obl BKJIIOUEHHE BCEX BHUJOB B3aUMOJCHCTBUS C
OKpYJKaloIlled Cpeoii B €CTECTBEHHBIC LMKJIBI KPYroBOpOTa BELIECTB. OTH
IPUHIUIINAIGHBIE HANpPaBICHUS OCHOBAHBI HA IUKIWYHOCTH MaTEPHAIBHBIX
PECYpCOB M 3aMMCTBOBAHbI y NPUPOABL, T11€, KAK U3BECTHO, JEHCTBYIOT 3aMKHYTBIE
LIUKJIMYECKHAE MPOLECCHl. TEXHOJIOTMYECKHE MPOLECCHI, B KOTOPHIX B IOJIHOW Mepe
YUYUTBIBAIOTCS BCE B3aMMOJCUCTBHS C OKPYKAKOLIEH CPENOM M NPHUHATH MEpbI K
IIPEAOTBPALICHUIO OTPULIATENBHBIX MOCIEACTBUM, HA3bIBAIOT 3KOJIOTU3UPOBAHHBIMU.
[Tono6HO 110001 PKOJOTMYECKOM CUCTEME, Il BEIIECTBO M DHEPrUsl PacXOAyIOTCs
DKOHOMHO M OTXOJIbI OJTHUX OPraHW3MOB CIIY’KaT BaKHBIM YCIOBHEM CYILECTBOBAHHUS
IpYyTUX, TIPOU3BOJCTBEHHBIM  3KOJIOTHU3UPOBAHHBIA  IPOLECC,  YIPABISAEMBIN
YeJIOBEKOM, JIOJDKEH ClIeIoBaTh OMOCc(epHBbIM 3aKOHAM, U B MIEPBYIO OUEPEab 3aKOHY
KpyTrOBOpPOTa BEILIECTB.

Jpyroi 1myTh, HampuMep CO3JAaHUE BCEBO3MOXHBIX, JaXe CaMbIX
COBEPILEHHBIX OYUCTHBIX COOPYKEHUM, HE pelIaeT mpolaemMy, Tak Kak 3To 6oprda co



CIIEICTBUEM, a HE C MpUuuHON. OCHOBHAs MpPUYHMHA 3arpsi3HEHUs 6uocdepsl - 3TO
PECYPCOEMKHE U 3arpsI3HSIONINE TEXHOJIOTHH MepepabOTKU U UCTIONb30BAHUSI CHIPHSI.
ViMeHHO 3TH Tak Ha3bIBaeMble TPAAUIIMOHHBIC TEXHOJOTHH MPUBOASIT K OTPOMHOMY
HAKOTUICHHUIO OTXOJOB M K HEOOXOJUMOCTH OYHMCTKH CTOYHBIX BOJ W YTHIW3ALNU
TBEPJBIX OTXOJIOB.

Hogelimuii BUJ MHAKEHEPHON 3aIIUTHI - 3TO BHEAPEHHE OMOTEXHOJIOTUYECKUX
IPOLIECCOB, OCHOBAHHBIX HAa CO3JaHUM HEOOXOIMMBIX Ui YeJOBEKa IMPOIYKTOB,
SBNIEHUN U 3(P(PEKTOB C MOMOIIBI0 MHUKPOOPraHU3MOB. buoTexHojOrus Hamuia
IIMPOKOE MPHUMEHEHHE B OXpaHE MPUPOIHON Cpenbl, B YACTHOCTH IPH PEIICHUU
CIIEIYIOIINX NPHUKJIAJTHBIX BONPOCOB:

1) yrunuzanuu TBepAor (a3bl CTOYHBIX BOJ U TBEPABIX OBITOBBIX OTXOIIOB C
MOMOILBIO AHA3POOHOT0 COpaKUBAHUS;

2) OMOJOTUYECKON OYHCTKU MPUPOJHBIX U CTOYHBIX BOJ OT OPraHUYECKHUX H
HEOPTraHUYECKUX COCTUHEHUN;

3) MUKPOOHOM  BOCCTAHOBJIGHMM  3arpsi3HEHHBIX  IIOYB, IOJYyYEHUU
MHUKPOOPTraHU3MOB, CIOCOOHBIX HEWTPaIu30BaTh TsDKEIblE METAUIbl B OCAJKax
CTOYHBIX BOJI;

4) KOMIIOCTUPOBaHUH;

5) co3gaHuu OMOJOTMYECKH AaKTUBHOTO COpPOMPYIOIIEro Mmartepuana Juis
OUYHMCTKH 3arpsSI3HEHHOTO BO3TyXa.

NnxenepHas 3amura atMoc(epHOTO BO3/AyXa MpelycMaTpPUBAET MPUMEHEHUE
Ha MPEANPUITUSAX CYXUX IbUICYJIOBUTENICH - IUKIOHOB, MbUICOCATUTEIBHBIX KaMep
WIN MOKPBIX TIBIICYJIOBUTENEH - CKpyOOEepoB, a Takke (QWIBTPOB - TKAHEBBIX,
3€pHUCTHIX WU BEICOKO3(P(HEKTHBHBIX AIEKTPO(YHIBTPOB.

Bonpocel u 3axanus:
ba30BbIi1 YpOBEHb

1. Ilomcucrempl BO3AECUCTBHS 3arpsA3HEHUM Ha OKPYKAWOIIYyK Cpeay, HX

KOMITOHEHTBI, BUJIbl U TapaMeTphI?

2. HazoBHTe€ MCTOYHMKM 3arpsi3HEHHsI OKpYXKAlOLEed TOPOJICKOW Cpensl,

MPUBEIUTE X KJIACCU(PUKALKIO B 3aBUCUMOCTH OT Pa3IMYHBIX (PaKTOPOB?

3. ChopmynupyiTe COCTaB IKOJOTHUECKON YaCTH MPEANPUITUS OTPACITH?

4.  Onummre  CUCTEMY  BBISBIEHUS  DKOJOTMYECKHX ITOCJIEICTBUM

(GYyHKUIMOHUPOBAHMS POU3BOJICTBA?

5. OKOJOTMYEeCKUH aHaIu3 TEXHOJOTMYECKOr0 IpOoLecca IPOEKTUPYEMOTO

oOBeKTa?

6. Ilepeuncnure cnocoObl HHKEHEPHOU 3alIUTHI OKPY’KaIOLIEH cpeibl?
[ToBbIIEHHBIN YPOBEHB

1. BiustHue okpy»karomei 3acTporiKu Ha PyHKIIMOHUPOBAHUE TIPEANPUATHSA?



Cnucok TUTepaTypbl, PEKOMEHIYEMBIN K UCIOJIB30BAHUIO 110 TAHHOUN TeMe

IlepeyeHb OCHOBHOII JTUTEPATYPHI:
1.DKoJIoTHs M 5KOHOMUKA MPUPOAONOIb30BaHus noj pea. J. B. 'upycosa. - 4-e u3g.,
nepepab. u gon. - M.: IOHUTU-JIAHA, 2012. - 607 ¢
2. A.M. IlpoTtaceBuu. DHeprocOepexeHne B CUCTEMAaX TEIJIOTa30CHA0KEHHU S, BEHTUIISIIIUU
Y KOHAUIIMOHUPOBaHUA Bo3ayxa: Yu. nmoc- M.: HUIl Mudpa-M; Mu.: HoB.3nanue, 2012

IlepeyeHb 10NOJHUTEILHOM JIUTEPATYPbI:

1. TexHHKA U TEXHOJIOTHUS 3aIIUTHI BO3IYIIHOM cpeabl: Yuebd. mocobue 11 By30B/
B.B. IOmun, B.M. Ilonos, IL.I1. Kykun u ap. —M.: Bercur. mk., 2005. 391 c.: ni.

2. Cmetanun B.U. 3amuTa okpyskaroniei cpeibl OT OTX0JI0B IPOU3BOJICTBA U
notpednenus. —M.: Komoc, 2000. —232c.: .

3. UmxeHepHas 3aIiMTa MOBEPXHOCTHBIX BOJ OT MIPOMBIIIJICHHBIX CTOKOB: Y4eO0.
nocooue nyst By30B/ JI.A. Kpusomeun, [1.I1.Kykun, B.JI. Jlanun u np.— M.: Beici. k.,
2003. -344 c.: un.

4. Bapdonomees HO.M., Opros B.A. CanurapHo-TexHu4ueckoe 000pya0BaHUE
3gaHui. Yueonuk — M.: MH®PA -M, 2012.-249c.

IIpakTnuyeckoe 3anaTue Ne 2. Kpurepun oneHKH BO3IeHCTBUA OCHOBHBIX
KOMIIOHECHTOB 3arpsi3HEHUI HA OKPYKAIOLLYIO Cpeay.
Leab 3anaTHA: PacCMOTpPETh OCHOBHBIE MOJIOKEHUS IO TEME.

Ocy1ecTBiIssl IPUPOAOIIONIB30BAHUE, YEIOBEK U3MEHSIET OKPYXKAIOLLYI0 Cpeay,
OKa3bIBaeT BIMSHUE HA €CTECTBEHHBIN IMpoliecc Kpyroodopora U OOMEH BELIECTB B
npupozae. HeraTuBHbIE MOCHEACTBUS TAaKOrO BO3JEHCTBHSI YIpOXKarT HapyLIEHUIO
npupoAaHoro OanaHca, paBHOBecwio Owochepsl m yenoBeka. [losromy Hapsmy ¢
UCTIOJBb30BAaHUEM TPUPOABl OOBEKTUBHO HE0OX0auMoil (HOpMOi B3aUMOJEHCTBUS
oOlecTsa W NPUPOABI CTAHOBUTCA €€ oxpaHa. VMIMEeHHO Mmo3TOMy TeMa BechbMa
aKTyaJIbHA.

Teopernueckasi 4acThb
K HOpMaTnBaMm KadecTBa OKPYKAOUIEN CPEIbl OTHOCATCA:
HOPMAaTHUBbI, YCTAaHOBJICHHBIE B COOTBETCTBUM C XMMHUYECKMMH ITOKA3ATEISIMU
COCTOSIHMSI OKPY KarOLEN Cpelbl, B TOM YHCIE HOPMATHUBBI NIPEACIBHO JOIYCTUMBIX
KOHLIEHTpalUil XUMUYECKUX BEIIECTB, BKIKOYas PaJHOAKTHUBHBIEC BEILIECTBA;



HOPMATHBBI, YCTAHOBJICHHBIE B COOTBETCTBHH C (PU3MUECKUMH IMOKA3ATEISIMU
COCTOSIHMSL OKDPYJKAIOIIEW CpeAapl, B TOM YHUCIE C [IOKa3aTeas MU ypPOBHEU
PaIMOAKTUBHOCTH U TEILIA;

HOPMAaTHUBbI, YCTAHOBJIEHHbIE B  COOTBETCTBUU C  OHOJOTMYECKUMHU
MOKa3aTesIMU COCTOSIHUSI OKPY’Kalolllell CpeAbl, B TOM 4YHWCIE€ BHUIAOB W TPYIII
pacTEeHMi, KMBOTHBIX M JPYTUX OPraHW3MOB, HCIOJIB3YEMBIX KaK HWHJIHUKATOPbI
KAuecTBa OKpYXaIoIlIel Cpeabl, a TakKe HOPMATHUBBI NPEACIBHO JOMYCTUMBIX
KOHIIEHTPAIIMii MUKPOOPTaHU3MOB;

VHBIE HOPMATUBBI KAY€CTBA OKPYKAIOWIECH CPEIbI.

VY CTaHOBIIEHUE BBILIENIEPEUNCICHHBIX HOPMATHUBOB KauecTBa OKpPY’KaroOUIEH
Cpelbl, COIepKAIINX COOTBETCTBYIONINE TPeOOBAaHUS U HOPMBI HE HUKE TPEOOBAHMIA
U HOPM, YCTAHOBJEHHBIX Ha ¢eJepaTbHOM YpPOBHE BXOIUT B KOMIIETEHIIUIO
MHUHUCTEPCTBA  MPUPOJAHBIX PECYpPCOB W  OXPaHBl  OKPYXKAIOWIEH  CPesbl
CTaBpoOnoabCKOro Kpas.

[Ipu yCTaHOBIIEHUH HOPMATUBOB KAUYE€CTBA OKPYXKAIOUIEH CPEAbl YUUTHIBAKOTCS
OPUPOAHBIE OCOOEHHOCTH TEPPUTOPUNA U aKBATOPUM, HA3HAYEHUE MPUPOIHBIX
00BEKTOB U MPUPOJIHO-AaHTPOMOTEHHBIX 00BEKTOB, 0CO00 OXPAHIEMBIX TEPPUTOPHIA,
B TOM YHCIE 0CO00 OXpaHSEMBIX MPUPOJIHBIX TEPPUTOPHUHN, a TaKKe MPUPOJHBIX
JaHImadToOB, UMEIOMIUX 0C000e IPUPOI0OXPAHHOE 3HAUCHHE.

HopmaTtuBbl 10myCcTHMOTO BO3JACHUCTBHS HA OKPYXAKIIYID Cpely — 3TO
KOJIMYECTBEHHBIC OTPAHUUYCHUS XUMHUECKUX, (PU3NUECKUX, OMOJIOTHYECKUX U HUHBIX
BO3JICUCTBUI HAa OKPYKAlOU[YI0 CPely CO CTOPOHbI CyOBEKTOB XO3SIMCTBEHHOW H
WHOHN JIeSITEeIbHOCTH, TIPU COOJIOJICHUM KOTOPBIX HE HAPYIIAIOTCS YCTAaHOBJICHHBIE
JUISl JAHHOM MECTHOCTH HOPMATHUBBI KAYECTBA OKPYKAIOIIEH CPEIBI.

B nensix npenoTBpanieHrs HEraTUBHOTO BO3JICMCTBUS HA OKPYKAIOIIYIO CPETY
XO3SUCTBEHHOW M WHOW JESITEIbHOCTH IJisl IOPUANYECKUX W (U3HUECKUX JIHI —
pUpOAOIIoIb30BaTeseii, deaepanbHbM 3akoHOM "O0 0XpaHe OKpyKaromen cpebl”
(ct. 22), yCTaHOBJEHBI CJIEAYIOUIME HOPMATHBBI JIOMYCTUMOIO BO3JCHCTBUS Ha
OKpY>KalOIyI0 Cpeny:

HOPMAaTHUBBI JIOMTYCTUMBIX BBIOPOCOB U COPOCOB BEIIECTB U MUKPOOPTAHU3MOB;

HOPMATHUBBI 00OPA30BaHUsI OTXOI0B IMPOU3BOCTB U MOTPEOICHUS U JIUMUTHI Ha
UX pa3MELICHUE;

HOPMATHBBl MHOTO JIOIMYCTUMOI'O BO3JECHCTBUS HA OKPYXAIOIIYIO Cpeay HpHu
OCYILIECTBIEHUN XO3AWCTBEHHOM W WHOM JAEATEIbHOCTH, YCTaHABIMBAEMBIE
3akoHosaTenbcTBaMu Poccuiickoit denepanuu M 3aKOHOJIATEIBLCTBOM CYyOBEKTOB
Poccuiickon @enepanuu B UEIAX OXpaHbl OKPYKAOLIEN CPEIbI.

HopmatuBbl 10yCTUMOIrO BO3JEHCTBUS HAa OKPYKAIOLIYIO CpPENy AOJKHBI
o0ecreunBaTh COOMIOJEHUE HOPMATHBOB KAu€CTBA OKPYXAIOLIEH CpeAbl C YYETOM
IPUPOIAHBIX OCOOEHHOCTEN TEPPUTOPUI U aKBATOPHUH.



HopmaTtuBel 10mMycTUMBIX BBIOPOCOB W COPOCOB 3arpsi3HSIONIMX BEIIECTB
YCTAaHABJIMBAIOTCS JUISl CTAllUOHAPHBIX, MEPEABUAKHBIX M HMHBIX HCTOYHUKOB
BO3JICUCTBUSI HA OKPYXKAIOUIYI0 Cpeay CyObeKTaMH XO3SIMCTBEHHOM U HWHOM
NESATeIbHOCTH UCXOJs M3 HOPMATHUBOB JIONMYCTUMOW AaHTPONOTCHHOW HAarpy3Ku Ha
OKPY’KaIOIIlyI0 Cpelly, HOPMAaTHBOB KauecTBa OKPY’KAIOIIEW Cpelbl, a TaKkxKe
TEXHOJIOTUYECKUX HOPMATHUBOB.

JluMUT Ha pa3MEIIEHUE OTXOJI0B — 3TO MPEAEIBHO AOIYCTUMOE KOJIUYECTBO
OTXOJIOB KOHKPETHOTO BHJA, KOTOPbIE pa3pemiaercs pa3MellaTb ONpeAeTICHHBIM
CIIOCOOOM Ha YCTAHOBJICHHBIM CPOK B OOBEKTaX pa3sMEUIEHUS OTXOJIOB C YYETOM
HKOJIOTUYECKON 0OOCTAHOBKU JIAHHOU TEPPUTOPUH.

BenuunHbel HOPMATUBOB JOMYCTUMBIX BBIOPOCOB M COPOCOB 3arps3HSIONIUX
BEIIECTB B OKPY’KAIOIIYIO CpEy, TUMUTOB Ha Pa3MEIIEHUE OTXOJ0B YTBEPKIAAIOTCS
CIENYIOIIMMU pa3pelIuTeNIbHBIMUA JIOKYMEHTaMU: pPa3pelleHueM Ha BBIOPOCHI
3arpsI3HSIIONIMX  BEIIECTB B aTMOC(EPHBIM BO3AYyX, pa3pelieHHeM Ha COpOChI
3arpsi3HSIIONIMX  BEIIECTB B  OKPYXKAIOUIYIO0 Cpely, JHMHUTaMU Ha pa3MEIICHHE
OTXOJIOB.

TpeboBanus 0 HEOOXOIUMOCTHU HaJINYHUS BBIIIETIEPEYNCIEHHBIX
pa3peLIUTENbHBIX JIOKYMEHTOB, MPEAbSIBISAEMbIE K IOPUIUYECKUM JIULIAM U
WHJMBUAYAJIbHBIM MPEIIPUHUMATEISIM, perycMoTpeHbl dDenepanbHbIMU 3aKOHAMMU:
cT. 23,24 "O6 oxpane okpyxarmieit cpeasl" ot 10.01.2002 Ne 7-®3, ct. 14 "O6
oxpane armocdepnoro Bozayxa" ot 04.05.1999 Ne 96-®3, cr.18 "OO6 oTxomax
npousBojicTBa U moTpedsenus” ot 24..06.1998 Ne §9-D3.

Bonpocel u 3axanus:

ba30BbIil ypOBEHb

1. [ToxkoMIOHEHTHBIE HOPMATHUBBI B Chepe OXPaHbI OKPYIKAIOLIEH Cpe/ibl.

2. CrangapTbl, HOpPMATUBBI U JINIMHUTHI, IPUMEHSIEMBIE IPU OLIEHKE BO3/ICUCTBUS

3arpsA3HEHUN Ha OKPYIKAIOLIYIO CPENy.

3. OCHOBHBIE HAIPABJIEHUS PA3BUTHUS YKOJIOTUYECKUX HOPMATHUBOB.
[1oBBIIEHHBIN YPOBEHB
1. [Ipoananu3upyiTe HAy4YHYIO JUTEPATYPY B 00JIaCTH COBEPILICHCTBOBAHUS
HOPMAaTUBHBIX MOKA3aTENEN MAaKCUMAIbHOTO 3arpsI3HEHNS OKPYKAIOIIEH CPEbI.

Cnucok Jureparypsbl, peKOMEHyeMblil K MCII0JIb30BAHUIO 110 TAHHO Teme

IlepeyeHb OCHOBHOM JIUTEPATYPHI:
1.9KoJI0THs ¥ 5KOHOMHUKA MPUPOAOTIOIb30BaHus 1Mo pea. J. B. 'mpycoga. - 4-¢ u3s.,
nepepad. u jpor. - M.: KOHUTU-JTAHA, 2012. - 607 ¢
2. A.M. TlpoTtaceBuu. HeprocoepekeHre B CUCTEMaX TEIIOra30CHA0KEeHMS, BEHTHIIALINH
1 KOHJIUIIMOHUPOBaHUs Bo3ayxa: Yu. moc- M.: HULl Uudpa-M; MH.: Ho.3nanue, 2012



IIepeyeHb NOMOTHUTENBHOM JIUTEPATYPHI:

1. TexHHKa ¥ TEXHOJOTHS 3aLIUTHI BO3YIIIHOU cpeibl: Yueb. mocodue /st By30B/
B.B. IOmun, B.M. ITonos, IL.I1. Kykun u ap. —M.: Beicur. mk., 2005. 391 c.: ni.

2. Cmeranun B.1. 3amuTa okpyskaronen cpeisl OT 0TXO0I0B TPOU3BOICTBA U
notpebnenus. —M.: Komoc, 2000. —232c.: u.

3. MnxeHepHas 3a1uTa HOBEPXHOCTHBIX BOJ OT MPOMBIIIEHHBIX CTOKOB: Y4eo.
nocobue ans By30B8/ JI.A. Kpusomeun, I1.I1.Kykun, B.JI. Jlanun u np.— M.: Beicu. mik.,
2003. -344 c.: n.

4. Bapdomomees HO.M., Opros B.A. CaaurapHo-TeXxHUYECKOE 000pyA0BaHHE
3pannil. YueOHuk — M.: UHOPA -M, 2012.-249c.

IIpakTuyeckoe 3ansitue Ne 3. CucTeMbl HOPMAJU3ANUN BO3AyXa
MOMeLIEeHU.
Heab 3anaTHsA: PaccCMOTpETh OCHOBHBIE MOJI0KEHUS IO TEME.

Ocy1ecTBiIsisl IPUPOAOIIOIB30BAHUE, YEIIOBEK U3MEHSIET OKPYXKAIOLLYIO CpeNy,
OKa3bIBaeT BIMSHUE HAa €CTECTBEHHBIN IMpoliecc Kpyrooobopora U OOMEH BELIECTB B
npupose. HeraTuBHbIe MOCIEACTBHS TAaKOTO BO3ACUCTBUS YTPOXKAIOT HAPYIICHUIO
npupoaHoro OanaHca, paBHOBecuto Ouocdepsl U yenoBeka. [loaToMy Hapsiay c
UCIIOJIb30BAaHUEM NPHUPOABI OOBEKTHBHO HEOOXOAMMOUW (opMOil B3auMOIEHCTBUSA
oOlecTsa W MPUPOABl CTAHOBUTCA €€ oxpaHa. VMIMeHHO Mo’TOMYy TeMa BechMa
aKTyasbHa.

Teopernyeckasi 4acTb

KparHocts Bo3myxooOMeHa (aHri. air exchange rate) — 3TO MHTEHCUBHOCTH
oOMeHa BO3/yXa, KOTOpas ONpENeseTCs YUCIOM OOMEHOB BO3JyXa 3a €IUHHUILY
BpeMeHH. OHa paBHAETCS OTHOLICHHIO 00beMa BO3/yXa, YTO IMOJAETCS B €AUHHUILY
BpEMEHH, K 00beMy MOMEIICHUS, KyJa OH MOJaeTCs.

PacueT Bo3ayx000OMeHa KpaTHOCTH

Kak yxe ynoMHMHaJIOCh, MpPU YCIOBHM KOIZa BpEIHBIE IPUMECU HE
OPUHUMAIOTCA BO BHHMaHHE, TO 3HAYEHUE BO3AYXOOOMEHa BBIYHMCISAIOT IIO
HOPMaTHUBHOU KPaTHOCTH. bynb TO OBITOBOE [IOMEILICHUE SR8
IPOU3BOJACTBEHHOE TMoOMenieHue, Qopmyna Juisi pacyeta BO3AYXOOOMEHa IO
KpaTHOCTH Oy/eT OAMHAKOBOM:

L=Vnom - Kp (M*/u),

rze Vnom — o0BbeM MOMEIIEHUS, M”;
Kp — HOpMaTuBHas KpaTHOCTh BO3AyX000MeHa, 1/4.



OO6beM MoMeInIeHNs T0JKEH ObITh U3BECTEH, B TO BPEMsI KaK YHUCIIO KPATHOCTH
periamentupyercss HopMamu. K HuUM oTHOcsTCs cTpoutenbHble HopMbl (CHull
2.08.01-89), caHUTapHO-TUTUEHUYECKUE HOPMBI U JIpYTHE.

Bonpocs! u 3aganus:
ba30BbI1l ypOBEHB
1. VcTounuku BhIJIETICHUS] BPEAHOCTEHN B pabOUUX MOMEIIEHUSIX U METOJIUKA UX
pacuera?
2.YTo Takoe KpaTHOCTh BO31yX000MeHa?
3. Onpenenenue pacxoia BO3ayxa 0 KPaTHOCTH M BPEAHOCTSIM B TOMELIEHUU ?
4. Mertoauka a3pOJMHAMUYECKOTO pacyeTa CUCTEMBI
BeHTWIISIUK? 5.beckaHaILHBIE U KaHAJIbHBIE CUCTEMBI €CTECTBEHHOMN
BEHTHUJIALIN?
6. CoBpeMEHHBIE KIIMMATUYECKUE CUCTEMBI?
[1oBBILIEHHBIN YPOBEHB
1. CucTteMbl MECTHOI BEHTHIISLINH.
2. O6opynoBaHUE MPUMEHSIEMOE B CUCTEMAaX MPUTOYHON BEHTHIISIIHH.
3. O0opynoBaHue AJi HarpeBa MPUTOYHOTO BO3/IyXa B CUCTEMAX BEHTUJISLIUU.
4. CucTeMbl KOHAUIIMOHUPOBAHUS BO3AyXa.

Cnucok Jiureparypsbl, peKOMEH1yeMblil K MCII0JIb30BAHUIO 110 JTAHHOH Teme

IlepeyeHb OCHOBHOM JIUTEPATYPHI:
1.2xo0n0rus ¥ 5KOHOMUKA MPUPOJIONIOIB30BaHus 1o pea. 3. B. ['upycosa. - 4-e us.,
nepepad. u jporm. - M.: KOHUTU-ITAHA, 2012. - 607 ¢
2. A.M. IlporaceBuu. JHeprocoOepekeHre B CUCTEMaX TEIIOra30CHA0KEH!S, BEHTHIIALINH
Y KOHJUIIMOHUPOBaHUA Bo3ayxa: Yu. moc- M.: HUIl Uudpa-M; Mu.: Hos.3nanue, 2012

IlepeyeHb JOMOJHUTEIbHOU JIUTEPATYPHI:

1. TexHuKa U TEXHOJIOTHUS 3aLIUTHI BO3IYIIIHON Cpeibl: Yuel. mocodue st By30B/
B.B. IOmun, B.M. ITonos, IL.I1. Kykun u ap. —M.: Beicul. mik., 2005. =391 c.: ui.

2. CmeranuH B.U. 3ammuTa okpyskaroniei cpeibl OT 0TXO0/I0B TPOU3BOJICTBA U
notpednenus. —M.: Konoc, 2000. —232c.: uin.

3. MnxenepHas 3aniuTa NOBEPXHOCTHBIX BOJI OT MPOMBIIIIIEHHBIX CTOKOB: Yueo.
noco6ue mis By308/ [I.A. Kpusomeun, [1.I1.Kykun, B.JI. Jlanun u np.— M.: Beicm. mik.,
2003. -344 c.: un.

4. Bapdonomees F0.M., OpnoB B.A. CanutapHo-TeXHHUUECKOE 000PYI0BaHKE
3gaHui. Yueonuk — M.: MHOPA -M, 2012.-249c.

IIpakTuueckoe 3ansitue Ne 4. CucreMbl OYMCTKH TNPOMBIILIEHHBIX
BbIOPOCOB.


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

ean 3ansaTHsA: PacCMOTPETh OCHOBHBIE TTOJI0KEHUS 110 TEME.

Ocy1ecTBIIsisl NPUPOAOIIOIB30BAHUE, YEIOBEK U3MEHSIET OKPYKAIOLIYIO Cpeay,
OKa3bIBAET BJIMSHUE HA €CTECTBEHHBIN MpOIECC KPyroodopoTa U OOMEH BEILECTB B
npupoae. HeraTuBHble MOCHEACTBUS TAaKOrO BO3JEHUCTBHS YrpOXkKarOT HapyLIEHUIO
npupoAHoro OanaHca, paBHOBecuio Ouochepbl u yenoreka. [losromy Hapsgy c
UCIIOJIb30BAaHUEM TPUPOABl OOBEKTHUBHO HEOOXOAMMOUN (opMoil B3aUMOIEHCTBUSA
oOIecTBa W TPUPOABI CTAHOBUTCA €€ oxpaHa. VMMeHHO MoATOMYy TeMa BechMa
aKTyaJibHa.

Teopernveckast 4acTb

OuncTka BbIOpackiBa€MOro B aTMocdepy BO3ayXa OT MbUIM U APYTHX BUIOB
IIPOMBILJIEHHBIX a3P030JIEN SBJSETCS BAXHOM COCTABIAIOIIECH MEpPONPHUITUNA IO
OXpaHe OKpY)KAroIIe Cpeabl, KOTOpbIe 00s3aHbl OCYIIECTBIATh MPEANPUATHS BCEX
oTpacieit. [IpaBuibHBIN BbIOOp 000pYyAOBaHUS Il OUYUCTKHA BO3AYyXa OT MbUIA C
y4eTOM pa3Mmepa, MIOTHOCTH, adpa3uBHOCTH, CMAYMBAEMOCTH, JUCIIEPCHOTO COCTaBa
U JPYyruxX XapakTepUCTUK 00pa3yrommx €€ 4YacTull — CJOXKHas 3ajada, KOTOPYIO
NPEACTaBUTENIM MNPEANPUITHI JODKHBI pEIIaTh COBMECTHO € MNPOGUIBHBIMU
CIIELMAJIMCTaMU.

K d4nenmy 3amay, KOoTOpble IpHU3BaHBl pelIaTh COBPEMEHHBIE YCTPOWCTBA M
CHCTEMBI IbUICYJIABIMBAHUS, OTHOCATCS:

3amura armocepbl OT 3arpsi3HEHHUs] MEJIKOAMCHEPCHBIMU  TBEPIBIMHU
YacTUI[AMU MbUIM, JbIMa MU JAPYrMX MNOOOYHBIX MNPOAYKTOB MPOMBILIIEHHOTO
IIPOUCXOKICHHUS.

TexHoyornyeckass MOATOTOBKA Ta30B, HCIOJIb3YEMbIX Ha OTBETCTBEHHBIX
y4acTKax IIPOU3BOJICTBA.

N3Bneuenne wu3 OTXOMSIIETO BO3AyXa JKU3HEAEATEIBHOCTH HNPEANPUITHI
LIEHHBIX IIPOYKTOB.

CBOMCTBEHHass TOJIBKO YCTPOMCTBAM MOKPOW OYMCTKHM BO3AyXa OT IBUIX
JOTIOJTHUTENbHAS. ~ CIIOCOOHOCTh  OXJIAKJEHUS  OTXOJALIMX  Ta30B  TOpAYUX
IIPOU3BOJICTB.

OyHKIMM OYKMCTKA Ta30B OT B3BEUICHHBIX YaCTULl  BBINOJHSIOTCS
IIBUICYJIOBUTENIAMH,  BCTPOCHHBIMU  HEINOCPEACTBEHHO B TEXHOJOTMYECKOE
o0opynoBaHue, JUOO BBHIMOTHEHHBIMA B BHJE OTAEIBHBIX CIICIUATU3UPOBAHHBIX
YCTPOMCTB.

KoMmiekc TeXHMYECKMX CpEeICTB, CIOCOOHBIX pellaTh JaHHbIE 3a/ayH,
BKJIIOYAET KOHCTPYKLMH, HCIIOJIB3YIOUIME PA3IUYHBIE METOJbl OYUCTKH Ta30B OT
MEXaHUYECKUX TPHUMECEH TNyTEM OTHEICHHUS M OCAXKICHUA B3BCIICHHBIX B



OTXOJIIIEM BO3AYyXEe MPOMBILIUIEHHOTO O00OpyJOBaHUSA TBEpPABIX dacTul. B
3aBUCUMOCTH OT TOI'O, HA OCHOBE KAaKOr0 M3 TPEX OCHOBHBIX MPUMEHSIOLINXCS
METOJIOB OTIEJEHHUS MbUIM W3 TNOTOKA NOMAJEXAlled OYMCTKE BO3IYIIHOW CpE.bl
(GYHKUMOHUPYET TO WM HHOE 000pYAOBaHUE, PAa3INYaIOT:

. YcTaHOBKH
YerpoiictBa Arperatbl MOKpOTo
. . AJIEKTPUUECKOTO
CyXOil MEXaHWYEeCKOH MEXaHUYECKOT O
croco0a OTIENICHUS
OYHUCTKH. NbLICYJIaBIMBAHUS.

IIBIJIN

B nportecce paboThl 11000T0 yCTPOMCTBA OUMCTKU BO3IYIIHO-TA30BbIX CpeJl Ha
B3BCIICHHBIC YaCTHUIBI JICHCTBYET Pa3HO BEKTOPHBIH KOMIUICKC CHJI TpaBUTAIIWH,
WHEPIUU U JAPYTruX PU3NIECKUX BO3MYIICHHN, 00SCIICUMBAIOIINX UX OCAKICHUC HA
npeaHa3HAYCHHBIE JUII JTOTO BHYTPEHHHE OSJEMEHTBI KOHCTPYKIMH. Jlis
oOecrieyeHHsT BBICOKOH CTENEHHM OYMCTKH BO3AyXa OT IMbLUIM HYKHO O0OECIEYHTH
YCIIOBUS, KOT/Ia BCE aKTyaJbHBIE MEXaHHW3MBI OCAXIACHHUS TBEPIbIX YACTHUI] OYyIyT
paboTaTh Haubonee 3 HEKTUBHO.

Bonpocel u 3axanus:
ba3oBblii ypOBEHB

1. [lepeunciure METOABI OUUCTKH MPOMBIILIEHHBIX BHIOPOCOB OT ra3000pa3HbIX
3arpsA3HUTENEH U JAWTE UX KPATKYIO XapaKTepUCTHUKY?

2. IlosicHUTE, YTO 3HAUUT HEHTPOOEIKHOE MbIICYIABIUBAHNE, IPUBEIUTE CXEMY
anmapara padoTaroIIero Ha 3TOM PHUHIIUIIE?

3. VYkaxuTe nmpuHIUN PaOOThl BUXPEBBIX MBLICYJIOBUTEICH U MX OTIUYUE OT
LIUKJIOHOB, JIOCTOMHCTBA U HEAOCTATKU?

Cnucoxk JUTEpPaTyphbl, peKOMeHHyeMblﬁ K UCIIOJIB30BaHHIO 110 IlaHHOﬁ TEME

IlepeyeHb OCHOBHOI JINTEPATYPHI:
1.2K0JIOTHS U 5KOHOMHKA MPUPOIONIOIB30Banus oA pea. . B. ['mpycosa. - 4-e u3.,
nepepad. u gon. - M.: OHUTU-ITAHA, 2012. - 607 ¢
2. A.M. IIportaceBud. DHEeprocoOepexeHne B CUCTEMAaX TEIJIOTa30CHA0KEHH S, BEHTHIISIIIUN
Y KOHJIUIIMOHUPOBaHUs Bo3ayxa: Yu. moc- M.: HUIl Mudpa-M; MH.: Ho.3nanue, 2012

IlepedeHb JOMOJHUTENbHOM JTUTEPATYPDI:

1. TexHuKa U TEXHOJOTHS 3aLIUTHI BO3IYIIHOM cpeibl: Yueb. mocodue /st By30B/
B.B. IOmun, B.M. ITonos, IL.I1. Kykun u ap. —M.: Beicur. mik., 2005. =391 c.: ui.

2. Cmeranun B.W. 3ammTa okpyx’arnien cpeaibl OT OTXOA0B TPOU3BOACTBA U
notpebnenus. —M.: Konoc, 2000. —232c.: u.



3. nxeHepHas 3ammTa NOBEPXHOCTHBIX BOJ] OT MPOMBIIIUICHHBIX CTOKOB: Y4e0.
noco6wue st By3oB/ JI.A. Kpusomeun, [1.I1.Kykun, B.JI. Jlanun u np.— M.: Beicm. mik.,
2003. -344 c.: nn.

4. Bapdonomees HO.M., Opros B.A. CanurapHo-TexHU4YECKOE 000pyA0BaHHUE
3pannii. YueOnuk — M.: UHOPA -M, 2012.-249c.

IIpakTnueckoe 3ansitue Ne 5. CucTeMbl OYHMCTKHM NPOMBIIVICHHBIX
BBIOPOCOB.
Heuab 3anaTus: PaccMOTpETh OCHOBHBIE MOJI0KEHUS IO TEME.

Ocy1ecTBiIsisl IpUPOAOIIOJIB30BAHUE, YEIIOBEK U3MEHSIET OKPYXKAIOLLYI0 CpeNy,
OKa3bIBaeT BIMSHUE HAa €CTECTBEHHBIN IMpoliecc Kpyroodbopora U OOMEH BELIECTB B
npupoje. HeraTuBHble MOCIEACTBHS TAKOTO BO3ACUCTBUS YTPOXKAIOT HAPYIICHUIO
npupogHoro OanaHca, paBHOBecuto Ouocdepsl U yenoBeka. [loaToMy Hapsiay c
UCIIOJIb30BaHUEM NPHUPOABI OOBEKTHUBHO HEOOXOAMMOUN (opMOil B3auMOIEHCTBUSA
oOlecTBa W MPUPOABl CTAHOBUTCA €€ oxpaHa. VMIMeHHO MOo’TOMYy TeMa BechMa
aKTyasbHa.

Teopernyeckasi 4acTb

dunpTpyroume 31eMeHThl PUIBTPA MOTYT OBITh BBIIIOJIHEHBI B BUJE TKAHEBBIX
PYKaBOB, MEIIKOB, IIOJIOTEH. 3albUICHHBIM TIa3 IMpPOMYCKAaeTCsl 4Yepe3 TKaHb, B
pe3yibTaTe 4ero Ha MOBEPXHOCTU TKaHU U B €€ Mopax ocaxkaaercs neuib. [lo mepe
YBEJIMYEHUS TOJIIMHBI CJOS MBUIM BO3PACTa€T COMPOTUBJICHHE (PHIBTPA, MOITOMY
OCEBIIYIO Ha TKaHU MbLIb NEPUOJUYECKU yAAISIIOT.

[Ipouecc punbTpanuu raza 3aBUCUT OT THUNA TKAaHW U BUJAA MbUIM. [ naakue u
HEBOPCHUCTbIE TKAaHM CPAaBHUTEIBHO JIETKO MPOMYCKAIOT 3albUIeHHBIN ra3. B mopax
TaKUX TKaHEH 3aJep’KUBAIOTCS TOJIBKO KpyIHbIE YacTHULbI IblIU. OunbTp HaumHaeT
XOpOLIO 33JCpPKUBATh MENKYIO IbLIb TOJBKO IOCJIE HAKOIUIEHHS HAa MOBEPXHOCTH
(GUIBTPYIOMIKUX 3JIEMEHTOB CJIOSI TBUIM. J[1s1 BOPCUCTBIX, WIEPCTAHBIX TKaHEH ¢
MEJKMMH [OpaMU BIMSHHE HA4YaJbHOTO CJIOA MbUIM MEHee 3aMeTHO. Bopcucteie
TKaHU 1eJIECO00pPa3HO MPUMEHSATh MPHU YJIABIUBAHUM 3€PHUCTON TIaAKON NbUIH, a
IpU yJIaBJIMBAHUU BOJOKHUCTOM MBUIH — JIyYILIE TJIaJIKHE TKaHU.

TkaHeBble QUIBTPHI MPUMEHSIOTCS JIJII OYUCTKU OONBIIMX 00BEMOB BO3ayXa
CO 3HAUMUTEIBHOW KOHLEHTpauued mnpuin Ha Bxoae (mo 60 r/m3). B kauectBe
(GUIBTPYIOIIMX 3JIEMEHTOB B JTHX anlaparax YacTO MHCIOJIb3YIOTCS TKaHEBBIE
pykaBa, KOTOpble 00€CIeYMBAalOT TOHKYK) OYHMCTKY BO3[yXa OT MbUIEBBIX 4YaCTHIL,
UMEIIUX pa3Mep MeHee 1 MkM. M3BecTHBI BcachIBalOIME€ M HAarHETaTEIbHBIE
pyKaBHBIE (DUIBTPHI.



BcaceiBarommue (GuiabTpsl yCTaHABIMBAIOTCS 110 BEHTWIATOpA, T. €. Ha €ro
BCACBIBAIOIIICH JINHWUW, HAarHETaTeJIbHbIE — HA HArHeTaTeIbHOW JMHUU. Bo3nyx,
OUMIIICHHBIN B pyKaBaxX HarHeTaTeJbHBIX (PUIBTPOB, MOCTYMAET HEMOCPEACTBEHHO B
MOMEIIEHUE, II€ YCTAHOBJICHBI (PUIIBTPHI.

B nHacTosiiee BpeMs BBIITYCKAETCS U AKCIUTYaTUPYETCS MHOTO Pa3HOOOPa3HBIX
KOHCTPYKIIMH TKaHEBBIX (uibTpoB. [lo Qopme QuIbTpOBAIBHBIX 3JIEMEHTOB U
TKaHed OHM MOTYT OBITh PYKaBHBIC U TUIOCKHE (ITOJOTHSHBIE), TIO BHUJY OIOPHBIX
YCTPOMCTB — KapKacHbIC, paMHbIE W T.I1., IO HAJUYUI0 Kopiyca W ero dopme
UIMHAPUIECKAEC, TPSIMOYTOIBHBIC, OTKPBITHIE (OECKaMEpHBIE), TI0 YHCITY CeKITUIH —
OJIHO- M MHOTOCEKIIMOHHBbIE. DUIBTPHl MOTYT TaKXE€ pa3IMYaThCs MO CHOCOOY
pereHepanuu (YUCTKU) U Py APYTUX TPU3HAKOB.

Bonpocs! u 3aganus:
ba3oBbIl ypOBEHB
1. [lepeuncante TOCTOMHCTBA U HEAOCTATKU TKAHEBBIX (DPMIBTPOB HCIIOIb3yEMbIX
JUISL OYMCTKH BO3/1yXa OT IbLUIN?

2. Oxapakrepusyite (PU3NKO-XMMUYECKHE OCHOBBI KaTaIUTHUYECKOTO METO]a
OYMCTKH, JOCTOMHCTBA, HETOCTATKHU ?

I1OBBILIEHHBIN YPOBEHD
1. IIpuBeiuTe HOBBIE METO/IbI OYMCTKH ITPOMBIIIJIEHHBIX BHIOPOCOB?
Cnmcok muTepaTypsbl, pEKOMEHyeMblil K HCII0JIB30BAHUIO 110 JAHHOH TeMe

IlepeyeHb OCHOBHOM JIMTEPATYPbI:
1.Dkonorust ¥ 5KOHOMHUKA MPUPOIONOIb30BaHus o pen. 3. B. 'upycosa. - 4-e uzj.,
nepepad. u pom. - M.: KOHUTU-ITAHA, 2012. - 607 ¢
2. A.M. IIporaceBud. DHEprocoOepeKeHNE B CUCTEMAaX TEIJIOTa30CHA0KEHNS, BEHTHIISIIUN
¥ KOHJUITMOHUPOBaHUA Bo3ayxa: Yd. moc- M.: HUIl Uuadpa-M; Mu.: Hos.3nanue, 2012

IlepevyeHb TONOJHUTENBHON JTUTEPATYPHI:

1. TexHrKa ¥ TEXHOJIOTHS 3aIUTHI BO3AYIIHON Cpeibl: Yuel. mocoOue s By30B/
B.B. IOmun, B.M. Ilonos, IL.I1. Kykun u ap. —M.: Beicur. mik., 2005. =391 c.: ui.

2. Cmeranun B.M. 3ammuTa okpysKaroIieit cpesibl OT 0TX0JI0B ITPOU3BOJICTBA U
notpedsenus. —M.: Konoc, 2000. —232c.: un.

3. UmxeHepHas 3ammmTa MOBEPXHOCTHBIX BOJ OT MPOMBIIIUICHHBIX CTOKOB: Y4eO.
nocoowue s By3oB/ JI.A. Kpusomenn, I1.I1.Kykun, B.JI. Jlanun u np.— M.: Beicm. mik.,
2003. -344 c.: um.

4. Bapdonomees F0.M., OpnoB B.A. CanutapHo-TeXHHUUECKOE 000PY/I0BaHHE
3naHui. Yueonuk — M.: MH®OPA -M, 2012.-249c.



Tema 2 OCHOBBI TEXHOJIOTMYECKOT0 MPOEKTUPOBAHUSA CUCTEM
OYHMCTKH CTOYHBIX BOJ

IIpakTuyeckoe 3ansiTue Ne 6. CucreMbl 0OUMCTKH CTOYHBIX BOJ.
ean 3ansaTHsA: PacCMOTPETH OCHOBHBIE TTOJIOKEHUS 1O TEME.

OcymiecTBIisisi IPUPOIOTIOIH30BAHNE, YEIIOBEK NU3MEHSIET OKPYKAIOITYIO CPEy,
OKa3bIBAaCT BJIIMSHUE HA E€CTECTBEHHBIN MPOIECC KPyroobopoTa U OOMEH BEIIECTB B
npupozae. HeraTuBHbIE TOCIEACTBUS TAaKOTO BO3ICHCTBHS YIPOXKAIOT HAPYIICHUIO
npupoHOro OanaHca, paBHOBecuto Ouocdepnl U yenoBeka. [loaToMy Hapsiay c
WCIIOJIb30BAaHUEM TPHPOABI OOBEKTHBHO HEOOXOAMMOW (opMOIl B3aMMOICHCTBUS
oOIecTBa W TPHUPOJBI CTAaHOBUTCS €€ oxpaHa. VIMEHHO MO3TOMYy TeMa BechMa
aKTyaJbHa.

Teopernveckast 4acTb

OuncTKa CTOYHBIX BOJ MPEACTABISIET COOON IIENBbIA KOMIUIEKC MEPONpPHUSTHI
MIPOBOJIUMBIX C IEJIBIO YAAJICHUS 3arpsA3HEHUN, COJIEPXKAIINUXCS KaK B OBITOBBIX, TaK U
B TIPOMBINUICHHBIX CTOYHBIX Bojax. OObdHO Takas ouucTka mpoBoauTcs B KOC
YCTaHOBKaXx.

OuunieHue NPoOBOAUTCS B HECKOJIBKO 3TAIOB:

* MCXaHUYECKUIA;

* (PU3UKO-XUMUYECKUIL;

* OMOJIOTHUYCCKHI;

* Ie3uH(EKINs CTOYHBIX BO/I.

MexaHWn4eCKU 3Tarl

Ha »tom »Tane mnpoBOAuTCS MpeABapUTENIbHAs OYMCTKA CTOYHBIX BOJI,
CTEKAIOIIUX Ha OYHUCTHBIE COOpPYKEHMs. [Ipu 3TOM MNPOUCXOIUT HE TOJIBKO HUX
MOATOTOBKAa K OWOJIOTMYECKOM OYMUCTKE, HO U 3aJepKaHue  Pa3IMIHbIX
HEPACTBOPUMBIX ITPUMECEH.

K coopyxeHusiM, KOTOpbIE€ HCIOJB3YIOTCS MPU MEXAHUYECKOW OUYUCTKE
CTOYHBIX BOJI, OTHOCSIT:

* PEILIETKH U CUTA,

* IEPBUYHBIC OTCTOMHUKHU;

* IECKOJIOBKH;

* CCNTUKU;

* MEMOpPaHHBIE PJIEMEHTHI.

Jns 3amepkaHus KaKUX-JTMOO KPYIHBIX 3arpsi3HEHUN MHUHEpPaJIbHOTO U
OpraHUYEeCKOTO TMPOUCXOKACHUS, MPEXKAE BCEro MNPUMEHSIOT PpEUIETKH, a TpH
HEOOXOMMMOCTH 0oJiee TIOJIHOTO  BBIJACICHUS PA3NIMYHBIX TPyOOAMCIEPCHBIX
pUMECEe HCMONB3YIOT CcUTa. MakcumanbHas IIMPUHA KaXXIO0ro0 M3 MPO30POB
pemeTkn He mpeBbimaetT 16 MmMm. OTOpochl, 00pa3oBaBIIMECS HA peEIIeTKax, JMOO



IPOOSITCS W HANPABISIIOTCS C OCTAIBLHBIMU OCAJKAMU OYUCTHBIX COOPYKEHHUH IS
COBMECTHON mepepadOTKu, JHOO0 BBIBO3ATCS B  CIELHAIBHBIE MeECTa, I/
OCYLIECTBISETCS 00padOTKa MPOMBIIUIEHHBIX U TBEPABIX OBITOBBIX OTXOOB.

3aTeM CTOYHBIE BOJBI ITPOXOJAT Yepe3 CIEHUAIBHBIE IECKOJIOBKHU, HA KOTOPBIX
MO/l JIEWCTBUEM CHJIbl TSDKECTH OCAXIAIOTCA MEJIKME YacTHIlbl (LUIaK, MEecoK, 0o
CTEKJIA U T.I1.), ¥ )KUPOJIOBKH, TJI€ C TOBEPXHOCTH BOJIBI ITyTeM (DIOTALIMH YIAJISIOTCS
runpodoOHbie  BemecTBa. [lecok, oOpa3yromuiics Ha MECKOJOBKax, OOBIYHO
CKJIQJIUPYIOT UITM UCTIONIB3YIOT B JOPOKHBIX padoTax.

MeMOpaHHasi TEXHOJIOTHS, KOTOpasi B TOCTEAHEE BpPEMs SBISICTCS HamOoJiee
NEPCHEKTUBHBIM CHOCOOOM JIJIi OYUCTKH CTOKOB, MPHUMEHSETCS KOMIUIEKCHO C
TPaAUIIMOHHBIMU CIOCOOAMU [IJII OYEHb TIYOOKOW OUYMCTKM CTOYHBIX BOJI M HX
BO3BpaTa B MPOU3BOJICTBEHHBIN LIUKII.

[Tocne Takoil OYMCTKHU AJISI MOCJIEYIOWIETO BBIACICHUS B3BEIICHHBIX BEILIECTB
BOJIbI TMOCTYMAaloT Ha nepBuyHble OTCTOMHUKU. [Ipu 3ToM BIIK cHmxaercs no 20-
40%.

B pesymprare NpoOBEAEHHOW  MEXAaHMYECKOW  OUYHMCTKH  KOJHYECTBO
MUHEpaJIbHBIX 3arpsi3HeHuid cHxkaerca Ha 60-70%, a BIIK — na 30%. Kpome Toro,
IIPOBEJEHNE JAHHOIO 3Tara OYUCTKU OYEHb BAKHO JUISl YCTAHOBJIEHUS PABHOMEPHOTO
JBIDKCHHUS CTOKOB (WX YCPEIHEHHs), YTO TO3BOJIAET H30€KaTh 3HAUYUTEIIHHBIX
KoJe0aHuii 00bemMa CTOYHBIX BOJ Ha CIEAYIOIIEM -OM0JIOrMYeCKOM JTarle.

Bonpocel u 3axanus:
ba3oBblii ypOBEHB

1. MeToapl OYUCTKHU CTOYHBIX BOJ?
2. [Tox6op u pacyer nmapamMeTpoB MECKOIOBKH?
3. Pacuer ycpegHuTenst u OTCTOMHUKA?
4. PacueT ruipoluKiIOHa?
[IoBBIIEHHBIN YPOBEHB
HoBble MeTOIbI OYUCTKU NPOMBIIIIIEHHBIX U KOMMYHaIbHBIX CTOKOB

Cnucok JUTEPaATyphbl, peKOMeHl[yeMblﬁ K UCIIOJIB30BaHHIO 110 IlaHHOﬁ TEME

IlepeyeHb OCHOBHOI JIUTEPATYPHI:
1.DK0JIOTHS 1 5KOHOMHKA MMPUPOIONIOIB30BaHus o pea. . B. ['mpycosa. - 4-e u3.,
nepepad. u pon. - M.: KOHUTU-ITAHA, 2012. - 607 ¢
2. A.M. IIportaceBud. DHEprocoOepexeHne B CUCTEMAaX TEIJIOTa30CHA0KEHH S, BEHTHIISIIIUN
Y KOHJIUIIMOHUPOBaHUs Bo3ayxa: Yu. moc- M.: HUIl Uudpa-M; MH.: Ho.3nanue, 2012

IlepeyeHb JONMOJIHUTEIbHOU JJUTEPATYPHI:

1. TexHHUKa ¥ TEXHOJOTHS 3aITUTHI BO3MYIIIHOM cpefibl: Yueb. mocodue ajis By30B/



B.B. IOmun, B.M. Ilonos, ILII. Kykun u ap. —M.: Beici. mik., 2005. —391 c.: un.

2. CmeranuH B.U. 3amuTa okpyxaromei cpeaibl 0T 0TXOI0B IPOU3BOJICTBA U
notpednenus. —M.: Komoc, 2000. —232c.: u.

3. UmxeHepHas 3aIIMTa MOBEPXHOCTHBIX BOJ OT IMIPOMBIIIJICHHBIX CTOKOB: Y4eO0.
noco6ue s By3oB/ JI.A. Kpusomeun, [1.I1.Kykun, B.JI. Jlanun u np.— M.: Beici. k.,
2003. -344 c.: n.

4. Bapdonomees FO.M., Opnos B.A. CanutapHO-TeXHHUUECKOE 000PYI0BaHHE
3gaHui. Yueonuk — M.: MH®OPA -M, 2012.-249c.

Tema 3 OCHOBBI TEXHOJIOrHYECKOT0 MPOCKTUPOBAHUA CUCTEM HHKCHEPHOM 3a1LHMThI
Jurochepsl

IpakTudeckoe 3ansiTue Ne 7. OOpaiueHne ¢ 0TX01aMM MMPOU3BOJCTBA U
norpedaeHusi. CucreMbl 00e3Bpe;KMBAHUS U MePePadOTKH TBEPAbIX 0TXO0/10B.
Heab 3anATHA: PacCMOTPETH OCHOBHBIE MOJIOKEHUS 10 TEME.

Ocy1ecTBIIsisi IPUPOIONOIH30BAHKE, YEIIOBEK U3MEHIET OKPY KAIOIIYIO CPEy,
OKa3bIBAaCT BJIMSHUE HA €CTECTBEHHBIN IMPOIECC KPyrooObOpoTa U OOMEH BEIECTB B
npupose. HeraTuBHBIE TOCTEACTBHS TAaKOTO BO3JCUCTBHUS YTPOXKAIOT HAPYIICHUIO
npupoIHOTO OanaHca, paBHOBecHio Owochepsl W uenoBeka. [loaromy Hapsmy c
UCIIOJIb30BAaHUEM TPHUPOABl OOBEKTHBHO HEOOXOAMMOU (opMoil B3aUMOJCHCTBUA
oOIecTBa W TPHUPOABI CTAHOBUTCA €€ oxpaHa. MMeHHO MOATOMYy TeMa BechMa
aKTyaJlbHa.

Teopernveckast 4acTb
l'uruennueckass kimaccu(ukanus 1O CTETIEHH TOKCHYHOCTH  OTXOJIOB

npoBoautrcss Ha ocHoBanum CII  2.1.7.1386-03 "CanuTapHble mpaBujia 1o
ONpEENCHUI0  KJIAcCa  OMACHOCTU _ TOKCHUYHBIX OTXOJIOB  MPOM3BOACTBA U
notpebeHus’".

OTxoapl MO CTENEHU BO3JECHCTBUS Ha Cpely OOMTaHUS U 370pPOBbE YEJIOBEKA
pacnpenesnsoTCs Ha YEThIpe KJIacca ONacHOCTH:

1 kyacc - ype3BbIYaHO OIMacHbIE;

2 KJIacC - BBICOKO OIACHbIE;

3 KJ1acC - YMEPEHHO OIACHBIE;

4 xnacc - Majo OIacHbIE.

Ora KjacCU(pUKalUs YUUTHIBACT SIIOBUTHIE CBOMCTBA IPOMBILUICHHBIX U
KOMMYHaJIBHBIX OTXOJ0B. Kilacc OmacHOCTM 1O TOKCHYHOCTH HE HMEET
IPAKTUYECKOIO MPUJIOKEHHS, KPOME YyKa3aHUs B NACHOPTE ONACHOCTH OTXOJa.
3aKOHOJIaTEIBCTBO HE YCTAHABIMBAET KAaKUX-JTHMOO OrpaHWYEHUH 1O 3TOU
KJIaCCU(PUKALIUU.

Knacc omacHocTH i OKpyXarolled cpenbl ycCTaHaBIMBAaeTCsd Ha

ocHoBaHuU "KpurepueB oTHeCeHUs 0TX0A0B K [ - V KjaccaM 0onacHOCTH 10 CTENEHU
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HEraTMBHOTO BO3JICHCTBHS HAa OKPYXKAKOIIYI0 cpeny', yrBepxkaeHHbIX [Iprukazom
MuHrCcTEpCTBA MPUPOJIHBIX pecypcoB M 3Koa0ruu PD ot 4 nekabps 2014 r. Ne 536.

Cama xiaccu¢ukanus ycraHoBieHa cratbedd 4.1.PenepanbHoro 3akoHa Ne89 "O6

oTX01ax IIPOU3BOJCTBA 51 norpedaeHus":

I xnacc - ype3BBIUAHO OMACHBIE OTXO/bL;

IT kirace - BBICOKOOITACHBIE OTXObI;

III k1acc - yMEepeHHO OIacHbIE OTXObI;

IV kiacc - manoonacHble OTXO/bI;

V KkIacc - IpakTH4eCKHA HEOTIACHBIE OTXO/BI.

ITo cBoeit cyTH, 3TO TOXKE KJIIACCU(PUKATOP 1O TOKCUIYHOCTU, HO UMEIOITUH TSI Th
KJIACCOB OIMACHOCTH BMeCTO ueThipex. OmHOMYy 00Ty M3BECTHO 3aueM MOHAT00MIHCH
JIBa TI0 CYTH OJIMHAKOBBIX KiIaccuukaTopa.

B o0oux cucremax KiaccMpUKalMM OTXOJOB IO OMNACHOCTU (PUTYypHpPYET
HEKMH KO3(P(ULHUEHT OMAaCHOCTH, KOTOPBIM JODKEH HaXOAUThCA B MPSIMOU
3aBUCHUMOCTH OT CTEIEHH HETaTHUBHOI'O BO3JCHCTBHS Ha JKMBYIO MPUPOAY, B TOM
YHUCJIE U YEJIOBEKA, TOTO UM MHOTO BEIIECTBA.

"Koapumuent omnacHoctu" ¢GopMalbHO PpPACCUUTHIBACTCS UCXOAS U3
npenensHo-nonyctumont kounentpanuu (I1JIK), cnoco6HOCTH pacTBOPSATHCS B BOAC
U 10141 B 00mIel mMacce OTX0A0B. Brrumcnenue srtoro xo3dduimenta ocraercs 3a
paMKaMi TOHUMaHUs, 00 C OJHOM CTOPOHBI OHO YMIPOIIEHO N0 Oe300pasus, a ¢
JPYTrof CTOPOHBI HE YUMUTHIBAECT Psii IPYTUX OMACHBIX CBOMCTB BEIIECTB, HANPUMED,
OKHCIIIEMOCTb, OKAPOONACHOCTb.

Cama MeTOIIMKa BBIYMCIICHHS KJIacCa OMACHOCTHM HE YUUTHIBAET BO3MOKHBIC
TpaHchOopMaIiK BEIIECTB B MMPUPOTHOM Cpejie, MO/ BO3JACHCTBUEM OCAIKOB, COJIHIIA,
KHCJIOPO/Ia BO3IyXa U T.I.

Tem He MeHee, mpuUMeHEeHHE 000MX KIAaCCH(UKATOPOB HOCHUT 0O0S3aTEIbHBIN
XapakTep U C 3TUM NPUXOJUTHCS *KUThb, HECMOTpPS Ha Bce MX HegoctaTku. Kiacc
OMAaCHOCTU OTXOJIOB JJIsi OKPYXAalolel Cpelbl UMEET CYUIECTBEHHOE 3HAUYE€HHE IPU
ONpPENEIICHUN pa3Mepa IUIaTeX el 3a pa3MElICHHE OTXOAOB. YeM BbIlIE Kiacc
OMACHOCTU y OTXOJIOB, TeM OOJIbIlI€ MPUXOIUTHCSA TUIATUTH MPU UX Pa3MEIICHUH
(3axOpOHEHUN ).

Knaccuduxanus no Bumy otxoaa

Kpome knaccudukanuu, yduThIBaIOIIEH OIMACHBIE CBOMCTBA (TOKCHUYHOCTB),
OTXO/Ibl KJIACCU(UIUPYIOTCS MO0 BHUJIaM, KaK MPOIYKIUs KJIacCUPULIUPYETCS MO KOy

OKII. Jlms »Toro mnpemHazHaueH DenepandbHbI KIacCH(DUKAITMOHHBIA _KaTajaor
orxoJsioB" (DKKO).
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Co3pgaeTcs BIIeYaTIIEHHUE, UTO CO3AAaTEIN ITOH "CUCTEMBI HEOOBIATHOIO" MOILIN
0 IyTH OMOJIOTOB B UX cUCTeME Kiaccudukanuu BuaoB. Ho 3auem Takas noapoOHas
KJaccudukanusa oTxoa0B? UeM TakuM NPUHITUIIMATIBHBIM OTJIMYAETCs MaKyaaTypa u3
KBapTHUPBI U MaKyJlaTypa u3 oduca?

Hexotopast monb3za B DKKO Bcé-Taku ecth, Beap 11 nudpa B kojge o3HayaeT
KJIaCC OIIACHOCTH, KOTOpPBIA MPHUCBOEH OTXOIYy, IO CTEINEHH OTPULIATEIIBHOTO
BO3JICHCTBUSI Ha OKpykawllyio cpexy. OctaBUM 3a CKOOKaMH OCHOBaHUs, IIO
KOTOPBIM TIPUCBAMBAJICS KJIacC OMACHOCTH, MOO MO JIOTMKE BEIIEeH A3TO JOJKHO
o3Hauath, yTo koay PKKO Bcerma coOTBETCTBYET OJIMHAKOBBIA IO COCTAaBY BU]L
OTXO0JI0B. B mpuHIIHINE, 3TO HOHCEHC.

Hanpumep, Bozemem Boaky. Hecmotpst Ha To, uto Ha 40% OHa COCTOHUT W3
STUJIOBOIO CIUPTA, @ OCTAIBHOE BOJA, CYIIECTBEHHYIO POJb B (POPMUPOBAHUM BKyca
urparoT npumecu. Beero 2% "HenpaBWIBHBIX" MPUMECENH U MOXKHO OTPaBUTHCA. UTO
3TO O3HAYaeT?

DTO 03HAYaeT, YTO Ha3HA4YEeHHBI '"cBepXy' KJacc OMACHOCTH MOXKET Kak
3aBbIIIAaTh, TAK U MPUHMKATh TOKCUYHBIE CBOMCTBA PEAIbHBIX OTXO/IOB.

A Mexay Tem cymecTByeT uHas kinaccupukamus mo [OCT 30775-2001
"Pecypcocbepexenne. Obpamenue ¢ orxonamu. Knaccudukanus, uaeHtudukanus u

KOJIMpOBaHMWE 0TXx010B. OcHOBHbIC mnonoxkeHus". HomeHknaTtypa OTXOHOB 31€Ch

ropaszio JaKOHUYHEe, HO MOJHBINA KIacCU(pUKAIIMOHHBINA KO/ OTXO/J0B COCTOUT H3 11
0J10KOB!

Kaxnas rpymnma ob6o3HaueHa OyKBOW JATHHCKOTO an(aBuTa W OTHEJCHA
npoOenoM. [TomHbBIN KOA OTXOAOB BKJIIOYAET B €05 CIEMYIONME KOJOBBIC TPYTIIIHI
(61oKM):

1 - naumenoBanue (N);

2 - BUJI SKOHOMUYECKON JEATEIHLHOCTH, B PE3yJIbTaTe KOTOPOW 0O0pa30BAIHCH
otxozsl (P);

3 - mpeanpusTHE, HA KOTOPOM 00pa30BaIuch 0Tx0ab61 (M);

4 - opraHu3anus, B 4beil COOCTBEHHOCTH/BIAJCHUN HAXOMSITCS OTXOJbI B
HacTosui MOMeHT (B);

5 - konmmaecTBO 0Tx040B (K);

6 - TpUYMHBI IepeBoia Matepuana (uznenus) B otxon (Q);

7 - arperaTHoe cocTostHuEe 0TX00B (W);

8 - uaenTudukaTop kiacca onacHoctu orxoa0B (T);

9 - upentTudukarop onacHeIX cocrapisironux orxoA0B (C);

10 - cBolicTBa, onpeestonue onacHocTh 0Tx0/10B (H);

11 - peanuzoBaHHBIN crtoco6 oOpatieHus ¢ orxoaamu (D, R).

Bonpocel u 3axanus:
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bazoBblii ypOBEHB
1. Kitaccudukanust 0TX070B U Ompe/ieieHIE KiTacca UX OMacHOCTH?
2. CocraBieHHe MacrmopTa OMacHOTO OTXOJa W MHCTPYKIIMH MO OOpaIeHUIO C
HHUM?
3. Tepmuueckue METObI EPEPAOOTKU OTXOI0B?
4. 3aXOpOHEHUE OTXO/I0B HA CBAJIKAX W MOJMUTOHAX?
5. CBoMCTBa OTXOJ0B M UX DKOJIOTUYECKAS OIIaCHOCTE?
I1OBBILIEHHBIN YPOBEHD
MeTtonbl nepepaboTKH U yTUIIU3AIMU OTPAOOTAaHHOTO SIAEPHOTO TOILIIMBA

Cnucok Jureparypbl, peKOMEHIyeMblil K HCI0JIb30BAHHMIO 110 JAHHOW Teme
IlepeyeHb OCHOBHOM JIMTEPATYPbI:

1.2xon0rus ¥ PKOHOMUKA MPUPOJIOTNIOIB30BaHus 1o pea. J. B. ['upycosa. - 4-¢ uz.,

nepepad. u pom. - M.: KOHUTU-IIAHA, 2012. - 607 ¢
2. A.M. IIporaceBud. DHEprocoOepeKeHNE B CUCTEMAaX TEIJIOTa30CHA0KEHNS, BEHTHIISITUN

¥ KOHJUITMOHUPOBaHUS Bo3ayxa: Yd. moc- M.: HUIL Uadpa-M; Mu.: Hos.3Hanue, 2012

IIepeyeHb NOMOTHUTENBHOM JIUTEPATYPHI:

1. TexHHMKa ¥ TEXHOJOTHS 3alTUTHI BO3MYIITHON cpe/ibl: Yueb. mocodue Jjis By30B/
B.B. FOmun, B.M. Ilonos, ILII. Kykun u np. —M.: Beicu. mik., 2005. =391 c.: un.

2. CmeranuH B.U. 3ammra okpyskaronieii cpeibl OT OTXO0JI0B TPOU3BOICTBA U
notpednenus. —M.: Konoc, 2000. —232c.: un.

3. NmxenepHas 3anuTa NOBEPXHOCTHBIX BOJI OT MPOMBIIIIIEHHBIX CTOKOB: Yueo.
nocobue ms By308/ JI.A. Kpusomeun, I1.I1.Kykun, B.JI. Jlanuu u np.— M.: Beicm. mik.,
2003. -344 c.: un.

4. Bapdonomees F0.M., OpnoB B.A. CanutapHo-TeXHHUUECKOE 000PY/I0BaHHE
3gaHui. Yueonuk — M.: MH®PA -M, 2012.-249c.



