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1. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110
AUCHOUIVIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMHU PE3YJIbTATAMUA
OCBOEHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBbI

BI/I}I AeATCIbHOCTH BBINIYCKHUKA

I[I/ICI_II/IHJII/IHa OXBAaTbIBACT KpyT BOIIPOCOB, OTHOCAIIUXCA MMPOU3BOACTBCHHO-
TCXHOJIOTHUYCCKOMY U HAYYHO-HCCICAOBATCILCKOMY BHIY HpO(bGCCI/IOHaJIBHOf/'I JACATCIIbHOCTH
BBIITYCKHHKA B COOTBCTCTBHUU C KOMIICTCHIUAMU U BUAAMU ACATCIBHOCTH, YKA3aHHBIMHA B yqe6-
HOM IIJIaHC.

eabr0 IUCHUIIIHHBI

dbopMupOBaHHE Y O0YYaIONIMXCS IETOCTHOTO IMPEACTABICHUS O METOJaX U MpHeMax HOp-
MUPOBAHUS, CHIDKEHHUSI M KOHTPOJISI BBIOPOCOB U COPOCOB 3arps3HSIIONIMX BEIIECTB B OKPYIKAIO-
LIyI0 Cpeny.

3amaun IUCIUILTUHBI

COCTOAT B TOM, YTOOBI OOYYHTh CTYACHTOB:

- IPUHLIUTIIAM HOPMHUPOBAHHS BEIOPOCOB 1 COPOCOB 3arps3HSIONINX BEIIECTB;

- METOJaM IIJIAHWPOBAHUS CHUKECHUS YPOBHS 3arpsi3HEHUS OKPYKAIOIIEH Cpeibl.

Kon Coaepxanne Ilepedyenn miIaHMpyeMbIX pe3yJIbTATOB 00y4e-
KOMIIeTCHIIUH KOMIIeTeHIUH HHS 10 JTUCHHUILINHE
OK-7 CIOCOOHOCTBIO K cCaMoOp- | 3HATh:
raHu3aluu U camoo0paso- — COJEprKaHUE MPOLIECCOB CAMOOPraHU3aluu U
BaHHUIO caM000pa30BaHMs U TEXHOJIOTHH UX pPeaTn3alluy,
UCXO0/ U3 1eieil yueOHOM e TeIbHOCTH;
yMeTh:

— TUIAHUPOBATH IEJIM U yCTaHABIUBATH MPUO-
PUTETHI IPU BEIOOPE CITOCOOOB OCYIIECTBICHUS
y4e0HOU AESITeNTbHOCTU C YYETOM JTHYHOCTHBIX
BO3MOXKHOCTEI;

— peanan30BBIBATH JUYHOCTHBIE CIIOCOOHOCTH B
Pa3IMYHBIX BUJAX y4eOHOU e TebHOCTH;
BJIA/IETh:

— cnocobaMu TTAaHUPOBAHMSI, OpTraHU3aAINH,
CaMOKOHTPOJISI 1 CAMOOIICHKH PE3YJIbTATOB y4eO-
HOM JIesTeIbHOCTH;

OIIK-4 BJaJcHUEM 0a30BbIMU 00- 3HATh:
enpoecCHOHATBHBIMU — TEOPETHUYECKHE OCHOBBI OOIIIEH KOJIOTHH,
(OOIIIEIKOIOTMIECCKUMU ) T€0DKOJIOTHH, DKOJIOTHH Y€eJIOBEKA, COLMAILHON

MPEJICTABJICHUSIMH O TCOPE- | HKOJIOTUH, OXPAHbI OKPY’KAIOLEN CPEbl;
THUYECKUX OCHOBAaX OOLIEH | yMeThb:
9KOJIOTHH, TCOIKOJIOTHH, — J1aBaTh OOIIYI0 XapaKTePUCTUKY TPUPOJIHOTO
9KOJIOTUH YEJIOBEKA, COLU- | 00BbEKTa U IPUPOTHO-TIIPOMBIIITIEHHON CUCTEMBI 110
aTbHOM KOJIOTUH, OXPAHBL | 3a1aHHBIM napameTpam, KpUTCPHUIM,
OKpYKaIOWEH cpeibl — OIPEIENATh B KOHKPETHBIX CUTYaLMX MIPO-
SIBJICHUSI IPUHLIUIIOB YCTOMYNBOCTH NPUPOIAHBIX
CHCTEM M UX aCCUMUIIUPYIOIIUX CBOMCTB;
BJIAJETh:

— crocob6aMu 000CHOBAHUS TPEAETIOB yCTOM-
YUBOCTU IPUPOJHBIX CUCTEM;

OIIK-8 BJIaJICHUEM 3HAHUSIMU O 3HATh:
TEOPETUUYECKUX OCHOBAX — CMBICII U 3HaucHHE 0a3UCHBIX MOHSATHH U Ka-
DKOJIOTMYECKOIO0 MOHHUTO- | TETOPHIi;




pUHTa, HOPMUPOBAHUS U
CHUKEHUS 3arpsI3HEHUS
OKpY>Karolleu cpenbl, TeX-
HOTEHHBIX CCTEM U JKOJIO-
TMYECKOT0 PUCKA, CTIOCO0-
HOCTBIO K MCIOJIb30BaHUIO
TEOPETUUYECKUX 3HAHUN B
MPAKTUYECKOU IESATEIBHO-
CTH

— CYILHOCTb COBPEMEHHBIX ITOAXOI0B K HOP-
MHPOBAHUIO aHTPOIIOT€HHBIX BO3JAEHCTBUM;

— MPUHIUIBI YCTAHOBJIEHUS SKOJIOTUYECKUX
HOPMAaTHBOB;

— METO/Ibl U CPEJICTBA CHIKEHUSI 3arPSI3HEHUS
OKpY>Karolleu Cpenbl;

YMeTh:

— paccUMTHIBaTh pacceMBaHue B aTMochepe
BPEIHBIX IPUMECEH, COMIepPKAIINXCs B BEIOpOCax
MIPOMBIILIIEHHBIX TPEANPUATHIH;

— PaccUMUTHIBATH HOPMATUBHI MPEIETBHO-
JOMyCTUMOT'0 BBIOpOCa U IOIYCTHUMOTO cOpoca;
BJIA/IETh:

— METOJIaMH MoKcKa 1 0OMeHa HHpopMauuei B
npodeccuoHanbHOU cdepe;

— METOJaMH MPOTHO3UPOBAHMS 3arPSI3HEHUS
00BEKTOB OKPYIKAIOIIEH Cpebl HA OCHOBE JICH-
CTBYIOIIUX TUTUEHUYECKUX HOPMATHUBOB;

I1K-3

BJIAJICHHEM HaBBIKAMH DKC-
MJTyaTaly OYUCTHBIX
YCTaHOBOK, OUUCTHBIX CO-
OpPY’KE€HHI U NIOJINTOHOB U
JIPYTUX MPOU3BOICTBEHHBIX
KOMILJIEKCOB B 00JIaCTH
OXpaHbl OKpYyXKarolen cpe-
JIbl U CHUYKEHUS YPOBHS
HEraTMBHOI'O BO3/ICHCTBHS
XO3SMCTBEHHOM AeATElIb-
HOCTHU

3HATH:

— OCHOBHBIE TPEOOBaHMUS, IPEABSBIISIEMBIC K
MIPUPOAOOXPAHHBIM MTPOU3BOACTBEHHBIM KOMILICK-
caM (OYMCTHBIM YCTAaHOBKAM, OUYHUCTHBIM COOPYIKe-
HUSM, ITOJUTOHAM U Jp.);

YMeTh:

— MOJIB30BaThCS AKTYaJIbHBIMU METOAUKAMU
OILICHKH COCTOSIHUSI TPUPOIHBIX CUCTEM U BBIPAOOT-
KU HOPMAaTUBOB IPEAEIbHO-I0IYCTUMBIX aHTPOIIO-
TCHHBIX BO3JCHCTBUM;

BJIA/IETh:

— HABBIKAMH COCTABJICHHS KOMILIEKCA JOKY-
MEHTAlWH 10 HOPMUPOBAHUIO AHTPOIIOTEHHBIX
BO3ACUCTBUI I XO3AUCTBYIOIUX CYOHEKTOB.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

Juctunnuna b1.5.25 HopMmupoBanue U CHM)XEHHME 3arps3HEHUs OKPY’KaIOIIEH Cpenbl OT-

- Yuenue 06 atmocdepe;
- Yuenwue o rugpocadepe;
- OCHOBBI IPUPOIONIOJIB30BaHUS.
Jucuunnuna HopMupoBaHue U CHUKEHHUE 3arpPsI3HEHUs OKPYXKAIOLIEH Cpeibl PEACTaBIsAET

HOcUTCS K 0a30Boi yactu. JucuuminHa OazupyeTcs Ha 3HAHUAX, MMOJYUYEHHBIX NMPU U3yUCHHH
JUCLIUTIINH:

c000¥1 OCHOBY AJIsi U3YYCHHUS B MOCIIEAYIOIIEM AUCIIUILIUH:

- OLieHKa BO3JICHCTBUS Ha OKPYIKAIOLIYIO CPEAY;
- OxpaHa OKpy»Karollen cpeibl.
Takoe cucTeMHOE MEXIUCIUIUIMHAPHOE U3yUeHHE HAIpaBJICHO Ha JOCTIXKEHHE TpeOyemo-

ro ®I'OC ypoBHS MOATOTOBKY MO KBanU(pUKanuu Oakaiasp.

3. PACITPEJEJEHUE OBFBEMA JTUCHHUIIVINHBI

3.1. Pacnpenenenne o0beMa JMCOHMIIMHBI 0 opMaM 00yUeHH st




Tpyooemkocme oucyuniunsl 6 uacax
g s 3 Buo
S . . S npomesicy-
Dopma : '§ 2 S Kypcosas mounou
00yueHus S § S $ § paboma ammec-
S T o S
g 3 §~ s § ; § § s mayuu
Q S N S S| &3 LS S §
Sl 8] $ ) =) 818§ &% | 8%
OO A T 8RRy RS © ]
1 2 3 4 5 6 7 8 9 10 11

Ounas 3 6 | 216 | 68 4 - 34 121 KP 9K3aMeH

3aounas - - - - - - - - -

3aounas (ycko- - - - - - - - - -
peHHoe o0yde-

HUE)

O4Ho-3204Has - - - - - - - - -
3.2. Pacnpenenenne o0beMa JMCUMIIMHBI IO BUJAM YUeOHbBIX 3aHATHH 1
TPYAOEMKOCTH

6 m.\. 6 uH- Pacnpeoenenue
mepaxkmueg- no cemecmpam, uac
Tpyoo- | noii, akmue-
Buo yueonwvix sanamuii eMKocmb | HOll, UHHOG6A-
(uac.) UUUOHHOU 6
dopmax,
(uac.)
1 2 3 4
I. KonTakTHast paGoTa o0y4aronuxcs ¢ npe-

nojaBartejeM (BCero) 68 24 68
Jlexumu (JIx) 34 12 34
[Ipaktuueckue 3ansatus (113) 34 12 34

Kypcosas padora + + +

II.CamocTosiTeIbHASA padoTa 00yyAIOIINXCS
121 - 121
(CP)

IMoaroroBka K MpakTUYECKUM 3aHITUSIM 51 - 51
[MoaroroBka K 3k3aMeHy B TEUCHUE cEMECTPa 27 - 27
Brimonnenne KypcoBoii paboTh 43 - 43
I11. ITpoMeKyTOUHAS aTTECTAIIMA  DK3aMCH 27 - 27
OG1mast TpyI0EMKOCTb AUCHUIUTHHBL 216 yac. 216 - 216

3a4. efl. 6 - 6




4. COAEP)KAHUE JUCIIUITJIMHbI

4.1. Pacnpenesienue pa3iesioB IHCHUIUIMHBI 0 BHAAM Y4eOHBIX 3aHATHH VI OYHOM
¢popmbI 00yueHus:

Mo Buowt yueonwvix 3anamuit, éxnrouan
- camocmoamenvHyo pabomy ooy-
pas- Tpyoo- yauwuxca u mpyooemKoCmy;
Oe- Haumenosanue ) (uac.)
em
aau pazoena u Kocmp, yuedHble 3AHAMUA camocmo-
me mema OUCYUNIUHD (wac.) amensHas
Mbl npakmuvieckKue paﬁoma
aAeKuuu 3anamusn o0Gyuaio-
wuxcs
1 2 3 4 5 6
1. | IIpaBoBbIe OCHOBBI IKOJOTHYECKOT 0 44 10 4 30
HOPMHPOBAaHHS U CTAHAAPTH3ALUHA
1.1. | 3akoHOAATENBCTBO U KOHTPOJIb B 00J1a- 25 6 4 15
CTH HOPMHUPOBAHMsI KaueCTBa OKpYyXkKa-
IOLLEH cpefibl
1.2. | CrpykTypa 1 MEXaHU3Mbl HOPMHUPOBa- 19 4 - 15
HUS KayecTBa OKPY’KaIOLIEN cpesbl
2. | CaHMTApHO-TUTHEHHYECKOE HOPMH- 42 8 4 30
poBaHue
2.1. | IIpenenpHO nOMyCTUMAasi KOHLIEHTPALHsI 19 4 - 15
(ITIIK) BpenHoro BemiecTna.
2.2. | IIpenenbHO AOMyCTUMBIE YPOBHH 23 4 4 15
(ITAY) Bpenubix (Qu3uvecKux BO3/CH-
CTBHI
3. | Okoaornyeckoe HOPMHUPOBAHHE 58 8 20 30
3.1. | HopmupoBaHnue BEIOPOCOB U cOPOCOB 46 6 20 20
BpPEAHBIX BEILLECTB.
3.2. | HopmupoBaHue B 00acTi oOpamieHus 12 2 - 10
C OTXO0JIaMH NPOU3BOCTBA U MOTpedIIe-
HUSL.
4. | Crpateruu u criocoObl CHIYKEHUS 3a- 45 8 6 31
I'PA3HEHMSI OKPYIKAIOLIEH cpebl Ha Oc-
HOBE HOPMHUPOBAHUS
4.1. | MeToapl CHI)KEHHS 3arps3HEHUS OKPY- 24 4 4 16
YKAIOUIEN CpeEbI
4.2. | CpencrBa CHIKEHUS 3arpsi3HEHUS 21 4 2 15
OKpYKarOILEH cpepbl
UTOro 189 34 34 121

4.2. Conep:xaHue JMCHUILIMHBI, CTPDYKTYPHPOBaHHOE 0 pa3iejiaM u TeMaM

Buo
No 3aHAmMUA 6
pasoe- Haumenosanue UHMEPARMUG-
aa . HOIl, aKMug-
" paszoena u memwl oucyu- Cooepiicanue 1eKYUOHHBIX 3AHAMUTL ol
me y
Mbl TUIHHbL UHHOBAUUOH-
Hoil hopmax,
(uac.)
1 2 3 4
1. IlpaBoBbIe OCHOBBI IKOJIOTHYECKOT0 HOPMHUPOBAHMS M CTAHAAPTU3AIUH 3
1.1. | 3aKOHOAATEILCTBO U OOBeKT U mpeIMeT HOpMHUPOBaHUS. Bompockl JCKIUSI-
KOHTPOJIb B 00JIACTH HOPMHPOBAHHUS KaU4eCTBA OKPYKAIOIIEH CPeIb Oecena




HOPMHUPOBAHUS KaueCTBA
OKpYKaroIleH cpeabl

B (eiepalibHBIX 3aKOHAX, TTOCTAHOBJICHUSX
IIPAaBUTEILCTBA U UHBIX HOPMATUBHO-IIPABOBBIX
aktax Poccuiickoii @enepanuu. Cucrema npu-
PONOOXPAaHHBIX CTAHIAPTOB.

DKOJIOrM4eCKUH y4eT U KOHTpoJb. OTUETHOCTH
NPENpUsATHIA B 00J1aCTH YCTOHYHUBOTO pa3BU-
THS.

['ocynapcTBeHHBIN, BETOMCTBEHHBIN, MyHULIU-
MATbHBIN, OOIIECTBEHHBIN U IPOU3BOJICTBEH-
HBIN 3KOJIOTMYECKUN KOHTPOJIb. BBl KOH-
TPOJISi: UHCHEKIIMOHHBIN, aHAJTUTUYECKUI, UH-
CTpyMEHTaNbHBIM. CTaguu KOHTPOJIS — Ipe-
NYTPEIUTEIbHBIN, TEKYIIUN U TIOCIIECTYOLIUH.
®opMbI KOHTPOJISE — MH(OOPMAITMOHHBIN U Ka-
paTeIbHBIN.

(1,5 gac.)

1.2.

CrpyKTypa 1 MEXaHU3MBI
HOPMHUPOBAHMUS

CrpyKTypa HOPMHUPOBAHMSI: CAHUTAPHO-
TUTHEHNYECKOE, IPON3BOACTBEHHO-PECYPCHOE,
9KOCUCTEMHOE.

OCHOBHBIE MEXaHU3Mbl HOPMUPOBAHUS: JIUMHU-
TUPOBAHKE, IACTIOPTU3ALMS, TULIEH3UPOBAHNE,
cepTU(HKAINS, TUIATHOCTH IPHPOJIOTIONIE30Ba-
HUS.

[IpenensHo nonmycrumast Harpyska (ITJIH) na
skocucreMy. HopMupoBaHue rokasareneu Ka-
yecTBa KOMIIOHEHTOB OKPYKaIOUIE cpeabl:
uHeKc 3arpssHenHus armochepst (M3A), kom-
TUIEKCHBIN TTOKa3aTesb 3arps3HeHus: aTMocdep-
Horo Bo3nyxa (P), unaekc 3arpsisHeHUs: BOAbBI
(M3B), noka3aTenb CyMMapHOTO 3arps3HEHUS
1o4B (Zc).

JIEKIUS-
Oecena
(1,5 gac.)

2. CaHMTapHO-THTHEHNYeCKOe HOPMHPOBaHHUE

3

2.1.

[IpenensHO nOomycTUMAast
konuentpauus (I11K)
BpPEHOTO BELIECTBA

ITopsanox ycranosnenus I1/1K BpenHoro Bene-
CTBa B aTMOC(EpHOM BO3AyXe. MakCHUMaIbHO
pazoBas (IIJJIKm.p.) u cpennecyrounas
(ITIKc.c.) npenenbHO JoMycTUMAasi KOHIEHTpa-
L1Y.

[TpuHIMIIBI pa3/ieIbHONO HOPMUPOBAHHUS 3a-
IPA3HSIONIMX BEILIECTB B BO3yXE.

ITopsanox ycranosnenus I1/1K BpenHoro Bene-
CTBa B BOJIE XO3HCTBEHHO-TTUTHEBOT'O U PHIOO-
XO3SIIICTBEHHOI'O Ha3HAYEHMS.

[Ipenenbuo nomycrumast koHenTpauus (ILJIK)
BpPEIHOIO BEIIECTBA B [TOYBE.

JIEKIUS-
Oecena
(1,5 gac.)

2.2.

IIpenensbHO nOMyCcTHMBIE
ypoBHu (I1/1Y) Bpeansix
(bu3nUecKux BO3/ei-
CTBHI

HopmupoBanue BpeqHbIX (U3NYECKUX BO3CH-
CTBUM: TEIJIOBOTO, LIIyMOBOT'O, JIEKTPOMAr-
HUTHOTO, PaJHALIMOHHOTO.

JIEKIUS-
Oecena
(1,5 gac.)

3. Dkon0rnyecKkoe HOPMMPOBAHHE

3




3.1.

DKOJI0rM4ecKoe HOpMu-
POBaHMUE BO3/ICHCTBHI HA
atMochepy u runpocde-
py

Knaccugukaius HCTOUHUKOB 3arps3HEHUS aT-
Moc(hepHOro Bo3ryxa. 3aKOHOMEPHOCTH pacce-
WBaHUs BEIOPOCOB B aTMocdepe.

Crpykrypa u conepxanue npoekra [1/[B. Un-
BEHTAapHU3aIHsl BHIOPOCOB BPEIHBIX BEILECTB.
YcraHoBiieHHE HOPMATHBA MIPEEIIBHO J0IY-
ctumoro Beiopoca (I1JIB) BpeaHoro BemiecTna:
o0IIKe MPUHIIMITEI U TIPAaBUIIA.

CtpykTypa 1 coaepKaHue MpoeKTa HOpMaTH-
BOB normyctumoro copoca (HJIC). MuBenTapu-
3a1usi COPOCOB BPEIIHBIX BELIECTB. Y CTAHOBJIE-
HHUe HopMaTHBa gomyctumoro copoca (HJC)
BPEIIHBIX BEIECTB: OOIIME MPUHIUIIBI U TPABU-
na. O6ocHOBaHUE BHIOOPA KOHTPOJIBHOTO CTBO-
pa BOJAHOTO OOBEKTA.

JIEKIUH-
Oecena
(1,5 gac.)

3.2.

DKOJ0rM4ecKoe HOpMu-
poBaHue B chepe 3emiie-
MOJIb30BaHUS U o0parie-
HUS C OTXOJaMHU

VYpaBieHue 0TX01aMu KaK OJHO U3 BaXKHEM-
IIUX HAIPAaBJICHUN NIPUPOIONOIIb30BaHus. Pas-
paboTka ImpoeKTa HOpMaTHBOB 00PAa30BaHUS
OTXOJIOB U JIMMUTOB UX pa3MeLICHUS
(ITHOOJIP).

JIEKIUS-
Oecena
(1,5 gac.)

4. Ctpateruu M cnoco0bl CHMKeHHUSsI 3arPsI3HEHNUs OKPY KalolIeil cpeabl Ha ocC-
HOBE HOPMHMPOBAHMS

4.1.

Crpareruu CHUKEHUS
3arpsi3HEHUS! OKPYKaro-
LIEen cpeibl

CHmxeHue 3arpsisHeHHs: aTMOC(EPHOTO BO3/Y-
Xa: abCOJIIOTHOE, OTHOCUTENHHOE U JIOKAJIBHOE.
PerynupoBanue BEIOPOCOB B 1epHoj HebIaro-
IIPUATHBIX METEOPOJIOTHUECKUX YCIIOBUM.
IIpoBeneHue apXUTEKTYPHO — IJIAHUPOBOYHBIX
MEpOIPHUATHI. Y CTPOMCTBO CAHUTAPHO — 3a-
IIUTHBIX 30H. TpeOoBaHUs K CAHUTAPHO-
3alIUTHBIM 30HaM U CAHUTapHas KJIacCU(HKa-
IUS] IPEANIPUATUH, COOPYKEHUH U UHBIX 00B-
€KTOB.

CHuxeHue TeioBoro, yMoBOI0, 3JIEKTPO-
MAarHuTHOTO, PaJIUallMOHHOTO BO3ICHCTBUA.

JIEKIUH-
Oecena
(1,5 gac.)

4.2.

CrniocoObl CHUXKEHUS 3a-
IPSI3HEHUS OKPYKAIOLIEH
Cpenbl

CoBepIiieHCTBOBaHHME TEXHOJIOTHIECKHX TPO-
rieccoB. CHIDKEHHUE OMACHOCTA MYCOPOCKHUTA-
TeNnbHBIX 3aBO70B (MC3).

Hcrnonp30BaHMEe SKOJOTHUSCKH 0€30MacHbIX
HMCTOYHUKOB YHEPTHH. 3aMEHA TPAIUIIUOHHBIX
TOTUIMB Ha Ta3 U JeCyIb(hapru30BaHHOE TOTLIH-
BO. [loBbIIIIEHNE POJTH HETPATUITUOHHBIX HC-
TOYHUKOB SHEPTHUHU.

JIEKIUS-
Oecena
(1,5 gac.)

4.3. JlabopaTopHbIe padoThI
Y4eOHBIM MJIaHOM HE MPETYyCMOTPEHO




4.4. llpakTH4yeckne 3aHATHSA

Buo
3aHAMUA 6 UH-
No | Homep Haumenosanue mem cemunapos / mepaxkmuenoil,
n | P asoena HPAKMUYECKUX 3aHAMUN Otven AKmMuGHou,
p | Omcun- (uac) UHHOBAUUOHHOT
nauHbL
opmax,
(uac.)
1 1. Cucrema nprupoJ0OXpaHHBIX CTAaHIaPTOB 2 Huckyccus
(2 yac.)
2 3. Pacuer makcuManbHOM NPU3EMHON KOHLEHTPALIUU -
BPEJIHOTO BEIIECTBA, COJIEPIKAILErocs B BHIOpocax 2
OJIMHOYHOT'O UCTOYHHKA
3 3. Pacuer paccenBaHMs BpeJTHOTO BEILLIECTBA, COAEPKA- -
IIerocsi B BBIOPOCAX OAMHOYHOTO HCTOYHHKA 4
4 3. VYder penbeda MECTHOCTH U (POHOBBIX KOHIICHTPA- -
LU [IpH pacyeTe 3arpsi3HeHus atMochepsl BBIOPO- 2
caMM OJIMHOYHOT'O MCTOYHHUKA
5 3. Onpenenenne 30Hbl BIUSHUS BPEIHOIO BEILIECTBA, 4 -
coJiepKalierocs B BBIOpocax OJJUHOYHOTO UCTOYHH-
Ka
6 3. PazpaboTka HOpMaTHBOB MPEAETHHO-T0ITYCTHMbIX 2 Huckyccus ¢
BBIOPOCOB JIsl CTALIMOHAPHBIX UCTOYHUKOB TEKYILUM
KOHTpOJIEM
(2 yac.)
7 3. Pacuer nomycTuMoro BeIOpoca BpeJHOTO BEIIECTBA B -
aTMocdepy U orpeeseHne TpedyeMoii CTerneHu 2
OYHMCTKH
8 3. Pacyet o6beMa ABIMOBBIX Ta30B, 00PA3YIOMIUXCS TPU -
C)KUTaHUU TOIUINBA, 110 €0 COCTaBY 2
9 3. Pacuer HOpMaTHBa OMyCTUMOTO cOpOCca BPEJHOTO -
BEIIIECTBA U ONpe/ieeHne TpeOyeMoil KpaTHOCTH 2
pazbaBieHus
10 1. KonTtpoms B 061acTi 0XpaHbl OKpY>KaloIIen cpeabl 2 Huckyccus
(2 yac.)
11 4. CHmkeHue BIOPOCOB 3arpsI3HAIONINX BEIIECTB B aT- Huckyccus
Mocdepy MyTeM COBEPIICHCTBOBAHUS TEXHOJIOTHYE- 2 (2 gac.)
CKHUX IPOLIECCOB
12 4. CHmxeHre BIOPOCOB 3arps3HSONINX BEIIECTB B aT- Huckyccus ¢
Mocdepy MmyTeM UCTIOIb30BaHUS IKOJIOTUIECKHU 0e3- 4 TEeKYILIUM
OTAaCHBIX MCTOYHUKOB SHEPTUHU KOHTpOJIEM
(2 yac.)
13 2. HopmupoBanue BpeqHbIX (PU3NYECKUX BO3JICHCTBUMA: Huckyccus
TEIIOBOTO, LIIyMOBOTI'O, 3JICKTPOMAarHUTHOTO, pana- 4 (2 gac.)
IIUOHHOTO
UTOIro | 34 12




4.5. KoHTpo/1bHBIC MEPONIPUATHSA: KypcoBasi padora

[lenb KypcoBOil pabOTHI - YIiayOJieHHE TEOPETHUECKUX 3HAHUWA M Pa3BUTHE MPAKTUYECKHUX

YMEHUH CTYIEHTOB IO CAMOCTOSTEIIbHOMY M TPAMOTHOMY PEIIEHUIO HAyYHO-TEXHUYECKUX 3a/1a4
B 00J1aCTH HOPMHUPOBAHUS BHIOPOCOB U COPOCOB 3arps3HSIOIINX BEUIECTB B OKPYKAIOLIYIO CPEIy
C HCII0JIb30BAHUEM PACUYETHBIX METOJOB IO ycTaHOBJIeHMIO nx HopMatusoB (IIZIB u HIC), a
TaKXe KOHTPOJISI M CHI)KEHUS 3arpsi3HEHMUS.

TemaTunka KypcoBbIX paboT:

1. HopMmupoBaHHe U CHHXEHHE BPEIHBIX BEIOPOCOB TEIUIO3HEPTETHKH.

2. HopmupoBaHHe U CHUXEHHE BBIOPOCOB AJIEKTPOIM3HOTO MPOU3BOACTBA AIFOMUHHUSL.

3. OpraHu3oBaHHBIC U HEOPTraHU30BAaHHBIC BHIOPOCHI ATFOMUHHEBOTO 3aBOJa M1 OCHOBHBIC MyTH
UX CHUKEHUS.

4. CHWKeHHE BPeIHBIX BHIOPOCOB B TUTEHHOM IIPOU3BOJICTBE.

5. MeponpusTus 10 peryJIMpoBaHUIO BHIOPOCOB B MEPUOJI HEOIATONPUATHBIX METEOPOJIOTHYE-
CKHX yCJIOBUM Ha bpaTckoM alfOMUHUEBOM 3aBOJIE.

6. OpraHu3oBaHHBIC M HEOPTaHU30BAHHbBIE BHIOPOCHI MPOU3BO/ICTBA EIUTIOJIO3BI: IIYTH CHUXKE-
HUSL.

7. MeponpusThs 1O PeryJIMpoBaHUIO BHIOPOCOB B MEPUOJ HEOIATONPUATHBIX METEOPOJIOTHYE-
CKUX ycloBHU Ha BpaTckoM IemTion03H0-KapTOHHOM KOMOMHATE.

8. BbIOpoCHI BpeIHBIX BelecTB (heppOCIUIABHOTO MPOU3BOACTBA M UX CHUIKECHUE.

9. BriOpocel B aTMochepy BpeAHBIX BEIIECTB MPH UYPE3BBIYAWHBIX CUTYaLUSAX TEXHOTEHHOTO
Xapakrepa.

10. CHmxeHMEe 0aCHOCTH MyCOpoCKUrarouux 3asogos (MC3).

11. BeiOpochl aBTOMOOMIIBHOTO TPAHCTIOPTa U BO3MOYKHBIE HAIIPABICHHS UX CHU)KEHUSI.

12. BIOpochl BO3YUTHOTO TPAHCIIOPTa U OCHOBHBIE HAMIPABICHUS X CHUDKECHUSI.

13. CamxeHue 3arpsisHeHHe aTMOC(EPHOT0 BO3yXa MPH IKCIUTyaTallud MOPCKHUX CY/I0B.

14. Tlorck MeXaHU3MOB CHM)KEHUSI BBIOPOCOB MAapHUKOBBIX Tra3oB B paMkax Kuorckoro mporo-
KOJIa.

15. Pecypcocbheperatoliyie TeXHOIOTHH MepepabOoTKH TBEPIBIX OTXOJI0OB

16. HopmupoBaHue 1 CHH)KEHUE cOPOCOB BPEIHBIX BELIECTB MPOU3BOJICTBA LIEIUTIONO3bI.

17. HopmupoBaHue 1 CHUXEHUE COPOCOB BPEIHBIX BEIIECTB ABTOTPAHCIOPTHBIX MPEAIPUATUH.

18. HopmupoBanue u CHHXKEHHE COPOCOB BPEIHBIX BELIECTB MPEANPUATHH TEIIOIHEPTeTHKH,
paboTaroumx Ha XKUIKOM TOIUIUBE.

19. IlpuMeHeHne OYUIIEHHBIX TOPOJACKUX CTOYHBIX BOJ HAa IPOMBIIIIEHHBIX IPEATIPUATHAX.

20. CoBpeMEHHOE HAMPABJICHHE B MPOCKTHPOBAHUH CHCTEM BOJIOCHAOKEHUS M BOJJOOTBEICHHS.

21. PanmoHanbHOE UCIIOJIB30BAHUE TOUYMILEHHBIX CTOYHBIX BOJI.

22. KadecTBO BOJIbI BOJIOEMOB U €T0 HOPMUPOBAHUE.

23. IIporuo3 kauecTBa BOJbI BOJOEMOB — IPUEMHUKOB CTOYHBIX BO/I.

24. Xumudeckre 1 (pU3NKO-XUMHUYECKHE aCTIeKThl CAMOOYHIIIEHHUS BOIbI BOJIOEMOB.

25. CHIWKeHHe 3arps3HEHUs BOJ B BOJOEMAaX ITyTeM JOMOJHHUTEIBHOTO pa30aBlIeHUs] U a3pUpo-
BaHUS.

26. CHIWKeHHE 3arps3HEHHs] OKPY’KAIOMIeW Cpeibl MyTeM HCIOJIb30BAHUS JKOJIOTHYECKH Oe3-
OIACHBIX MCTOYHUKOB 3HEPIHUH.

27. CHmwkeHre (U3NUECKUX BO3ACHCTBHI — TEIIOBOTO, IIYMOBOTO M 3JIEKTPOMAarHUTHOTO Ha
QIFOMUHHEBOM 3aBO/JIE.

Brinaua 3amanus u 3amurta KP mpoBoauTCst B COOTBETCTBUH C KaJIeHAapHBIM Y4eOHBIM Ipa-

buxom.
Ouenka Kpurepun oneHkn KypcoBoii padoTsl
OtnnuHO OOyuaromnuiicsi CaMOCTOSATENILHO C(OPMYIIHPOBAT LIEIh U 337]a4l KypPCOBOI

paboThI, U3YYNIT U PABUIIBHO MPEJICTABHI HEOOXOJUMBII TEOPETHUUECKHMA
MaTcpuraj, CaMOCTOATCIBbHO BBIITOJHUII NPAKTUYICCKYTO YaCTh B ITOJIHOM 00B-
eMe ¢ COOJII0JIeHHEeM HEOOXO0IMMOM TOCIIEI0BATEIbHOCTH MPOBEACHHS MTPU-
KJIaJIHBIX MCCJIEIOBAHUM, YTO 00ECTICYHIIO MTOJIYYCHHE NPABUIIBHBIX PE3yJib-
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taToB. JIuTepaTypa npodeccuoHaIbHON HANPaBIEHHOCTH UCIIOIb30BaHa Tpa-
BUJILHO, K TJIaBaM MIPUBEICHBI BBIBOBI U 0000mIeHHs. PaboTa akkypaTHO
oopmIieHa, pe3ynbTaThl pacueToB 00paboTaHbl HA KOMIIBIOTEpE.

Ha my6nuunoii 3ammre 00y4aromuiicst TOCTOMHO MPeICTaBUI OCHOBHBIE T10-
JIOKEHUS UHANBUIYAIbHON KypcOBOW pabOTHI C HCIIOIB30BAaHUEM IPE3eHTa-
UM (WK HAaTJIATHBIX TOCOOUH Ha OyMa)KHOM HOCHTEJIE), OTBETHJI Ha BCE 3a-
JAHHBIE BOTPOCHI

Xopoo

BrinonHens! Bce TpeOOBaHUS ISt OLEHKU «OTIMYHOY», HO OBLIO OMYIIEHO
1IBA - TPH HEJ0UeTa, He OoJee OHON HerpyOoii OIMOKH.

Ha ny6nuunoii 3ammre 00y4aromuiicst XOpoIIo MpeacTaBUJl OCHOBHBIE T10-
JIOKEHUS UHANBUIYAIbHON KypcOBOW pabOTHI C HCIIOIBb30BAaHUEM IPE3EHTa-
UM (WK HATJIATHBIX TOCOOUH Ha OyMa)KHOM HOCHTEJIE), OTBETHI Ha BCE 3a-
JTAaHHBIE BOIIPOCHI

Y noBnerBo-
pUTEIBHO

KypcoBast paboTta BbINoJIHEHA HE TIOJIHOCTHIO, HO 00bEM BBIIIOJIHEHHOH ee
YaCTH MO3BOJIAET MOIYYUTh MPABUIIbHBIEC BBIBOIBI.

Ha my6nuunoii 3ammre 00yJaromuiics y10BI€TBOPUTEIHHO PEACTABUI OC-
HOBHBIE TOJIOKEHHSI HHAMBHYaJIbHON KYpCOBOM pabOThI ¢ UCIIOIBb30BaHUEM
Npe3eHTaMK (MM HArJIIHBIX TOcOOni Ha OyMa>kHOM HOCHTEIIE), OTBETUI
HE Ha BCE 3a/IaHHBIE BOIIPOCHI.

Heynosnerso-
PUTEIBHO

KypcoBast paboTta BbIIoJIIHEHA HE TIOJTHOCTHIO U 00BbEM BBIITOJIHEHHOHN YacTh
paboThI HE TIO3BOJISIET ClIENaTh MPaBUIIbHBIE BBIBOBI. PaboTa Bo3Bparaercs
Ha opaboTky. HazHauatoTcst AaThl JOMOJTHUTEIHHON KOHCYIbTAllUs H 3a-
LIUTBL.
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5. MATPUIIA COOTHECEHUS PA3IEJOB YUEBHOM JUCHUILIMHBI K ®OPMUPYEMBIM B HUX
KOMIIETEHIUAM U OINEHKE PE3YJIBTATOB OCBOEHUSA JUCIIUITJIMHbI

Komnemenuyuu Komnemenyuu
Kon-60 z Buo Oyenxa
Ne, naumenosanue wacoe OK OIIK IIK KOMIL Lep, wac| yuebnoupa- | pesynymamos
pazoenoe oucyunaiuHsl 7 4 3 oomut
1 2 3 4 5 6 7 8 9 10

- + + + +
1. HopmartuBHO NpaBoBoe obecrieucHue 44 1 11,0 JIk, I13, CP, KP, sksamen
KauecTBa OKPYXalolen cpeibl KP
2. CaHUTapHO-TUTUEHUYECKOE HOPMHUPO- 42 + + + + 1 10.5 JIk, I13, CP, | KP, sx3amen
BaHUE ’ KP

+ + + +
3. DKOJIIOTHYECKOEe HOPMHUPOBAHHUE 58 ! 14,5 gg’ 113, CP, | KP, sksamen
4. Metopl U cpeACTBA CHUKEHUS 3a- 45 + + + + 1 11.25 JIk, I13, CP, | KP, sx3amen
IPSI3HEHHUsSL OKPYKAKOLIEH CPeJIbl ' KP
6cezo uacoe 189 47,25 | 47,25 | 47,25 | 47,25 4 47,25
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2. Bappansn M.A. HopmupoBanue BbIOPOCOB :

3.

6. IEPEYEHb YYEBHO-METOJANUYECKOI'O OBECIHHEYEHMUA J1JIsA

CAMOCTOSTEJABHOM PABOTHI OBYUAIOIIUXCS MO JUCIHUIIJINHE

1. BapnansH M. A. HopmupoBaHu€e U CHI)KEHUE 3arpsiI3HEHUS OKpy Karolien cpensl : Ipak-

TUKYM. - bpatck : U3n-Bo bpl'Y, 2016. - 148 c.

MpaKkTU4YeCcKuX padoT. - bparck : M3n-Bo bpl'Y, 2012. - 104 c.

MCTOANYCCKUC YKA3aHUSA K BBIITOJHCHHIO

Bapnansa M.A. HopmupoBaHue U MmiiaHUPOBAHUE CHIKEHHUSI BBIOPOCOB. - MeToauue-

CKHE YKa3aHUs K BBIIIOJHEHUIO KypcoBoi paboThl. - bparck : U3a-Bo bpl'Y, 2012. - 46 c.

7. 1IEPEYEHD OgHOBHOﬁ M JJONOJIHUTEJbHOM JJUTEPATYPBI,
HEOBXOJINMOMU 1JIsA OCBOEHUA JUCIHUITJINHBI

Buo Kon-60 Obecne-
Ne Haumenosanue uzoanusn yueonoii | IK3. 6 Ouo- yen-
paéombl | Juomexe, HOocmb
IT.
1 2 3 4 5
OcHoBHasi IuTEpaTYpa

1 | Penuna M. M. HopMupoBaHue 1 CHUKEHHE 3arps3HEHNN JIk, 113, 5 0,5
OKpY>KaroIIel cpeibl : yueOHUK s OakanaBpoB / M. M. KP, CP
Penuna, A. I1. Xayctos. - M. : U3natensctBo FOpaiit, 2015.
- 431 c. - Cepus : bakanasp. ba3zoBslii kypc.

2 | ®punnang C.B. [Ipomeinnennas sxonorus. OcHoBsl uaxe- | JIk, 113, 15 1
HepHbIX pacuetoB/ C.B. ®pumnang, JI.B. Pamucosa, H.P. KP, CP
Crpensiosa, P.H. 3ustaunos. - M.: KonocC, 2008. -176 c.

3 | Kyxun ILII. Ouenka Bo3aeiicTBus Ha okpyskatoutyto cpeny. | JIk, 113, 15 1
OkcrepTr3a 0€30MaCHOCTH ;| YUYeOHUK U PAKTUKYM JIjs Oa- KP, CP
kanaBpuara u maructparypst / I1. I1. Kykun, E. FO. Konec-
HukoB, T. M. KonecnukoBa. - Mocksa : IOpaiit, 2016. - 453
c. - (bakanaBp u MarucTp. AKaJleMUIECKUN KypcC)

4 | MacnennukoBa 1. C. DKOIOTUYECKUit MEHEPKMEHT 1 JIk, 113, 6 0,5
ayJUT : YIeOHUK U MPAKTUKYM JJIs aKaJeMHYECKOro OaKa- KP, CP
naspuara / Y. C. MacnennukoBa, JI. M. Ky3snrernos ; C.-
[letep®. roc. skoH. yH-T. - Mocksa : FOpaiir, 2016. - 328 c. -
(bakanaBp. AkageMuYecKHid Kypc)

JlonmosHUTEILHAS JIUTEPATypPa

5 | Bapnansa M. A. HopmupoBanue u cumkenue 3arpszaenns | 13, KP, 1(BY) 1
okpy>xaromeit cpeasl : [Ipaktukym. — bpatck : 3a-Bo CP
Bbpl'Y, 2016.— 148 c.
http://ecat.brstu.ru/catalog/Yue6ub1%201%20y4e6HO-
METOoJInYe-
ckne%20nocoous/Xumus/Bapaausua%20M.A.%20Hopmup
oBa-
H1e%20u%20cHmxkxenne%203arpa3neHusn %2 0okpysxaromieit
%20cpensr.[pakTrkym.2016.pdf

6 | Bapmansa M.A. HopmupoBanue BbiOpocoB : metoandeckue | I13, KP, 1(QY) 1
yKa3aHUs K BBIMIOJIHEHUIO MPAKTUIECKUX paboT. — bpartck : CP
Wzn-Bo bpI'Y, 2012. — 104 c.
http://ecat.brstu.ru/catalog/Yueonn1e%201%20y4e6HO-
MeTonuieckne%?20mocoous/Xumust/Bapnanaa%20
M.A.HopmupoBanne%20B616pocoB.MY.2012.pdf

7 | Bapmansa M.A. HopmupoBaHue U IITaHUPOBAHHUE CHIDKE- KP, CP 1(QY) 1

HUS BRIOPOCOB. — MeToanuecKue yKa3aHus K BBITIOTHEHUIO
KypcoBoii pabotel — bparck : M3n-Bo bpl'Y, 2012. — 46c¢.
http://ecat.brstu.ru/catalog/Yueounre%201n%20yueoHo-
Meroauueckne% 20mocobus/ Xumus/Bapaansu%
20M.A.%20HopmupoBanne%20nu% 20mianupoBanne
%20cumkenna1%208610pocoB.MY.2012.pdf




TexHUKa U TEXHOJIOTHS 3aIUTHI BO3YITHON Cpepl: Yueo. KP, CP 16 1
noco6wue i By30B.- B.B. FOmmn, B.M. [Tomos, ITI1. Kykun BKJTIOYAS
u 1ap. — M.: Beicm. mik., 2008. —399 c. AHAJIOT

Koncrantunos, B. M. Dkonorudeckue OCHOBBI PUPOI0- KP, CP 20 1
noJbp30BaHus : yued. mocobue / B. M. Koncrantunos, 1O .b.
Yenunze. - 5-¢ u3f., crepeotuil. - Mocksa : Akagemus,
2006. - 208 c.

10

Ponuonos, A.W. 3amura 6uochepsl OT IPOMBITILICH- KP, CP 50 1
HBIX BEIOPOCOB. OCHOBBI MPOSKTUPOBAHUS TEXHOIOTHYEC-
CKHUX TIPOLIECCOB : yueOHoe mocoOue i By30B / A.

U. Poauonos, 1O. I1. Ky3unenos, I'. C. ConoBbes. - Mockaa :
Xumus, KonocC, 2005. - 392 c.

11

PecypcocOeperaroniye TeXHOIOTHH MTePepadOTKU TBEP- KP, CP 15 1
JIBIX OTXO/I0B KMIIMIIHO-KOMMYHAJIBHOTO X031~

CTBa, 0OecreunBaromue 0e30MacHOCTb KU3HEACATEILHO-
ctu Meranonuca : MmoHorpagus / B. C. Apramonos, I'. K.
Ueaxnrok , B. B. XKypkosuu u ap. - Cankr-Ilerepoypr : I'y-
manuctuka, 2008. - 192 c.

12

WnxeHepHast 5KOJIOTHS U KOJIOTHYECKUI MEHEeHDKMEHT/ KP, CP 15 1
M.B.byropuna u np.: Ilox pen. H.W.1BanoBa. — 2-e u3n.,
nepepad. u gon. — M.: Jloroc, 2006. — 520 c.

8.

MEPEYEHB PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAITMOHHOM

CETU «<MHTEPHET», HEOBXO/JIUMBbIX )11 OCBOEHUA JTUCHHUITJIMHBI

8.

MEPEYEHB PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAITMOHHOM

CETU «<MHTEPHET», HEOBXOJIUMBbIX JJI1 OCBOEHUA JUCHUITJIMHBI

1.

10.

11.

12.

DJIeKTPOHHBIN KaTtajnor 0udauorexku bpl'y

http://irbis.brstu.ru/CGl/irbis64r _15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BO
OK&P21DBN=BOOK&S21CNR=&Z211D=.

JiieKTpoHHasi onbamorexa bpI'yY
http://ecat.brstu.ru/catalog .

DJIEKTPOHHO-0MOINOTEeYHAs] CHCTeMAa «Y HUBepCcuTeTcKasi 0ndauorexa online»
http://biblioclub.ru .

JIeKTPOHHO-0nOanoTeuHasi cucrema «znarenberso «Jlanb»
http://e.Janbook.com .

Nudopmanuonnas cucrema "EquHoe okHO 10cTyna K 00pa3oBaTebHBIM pecyp-
cam"
http://window.edu.ru .

Hayunas 31ekTpoHHas Ou0noTeKa
eLIBRARY.RU http://elibrary.ru .

Yuusepcurerckasi uHpopmanuonnas cucrema POCCUA (YUC POCCHUA)
https://uisrussia.msu.ru/ .

HanuonanbHas 3j1ekTpoHHas oudauorexka HOb
http://xn--90ax2c.xn--plai/how-to-search /.

CnpaBouHo-npaBoBas cucrema «KoncyastantlLiroc»
http://www.consultant.ru/

HNHdpopManMOHHO-NIPAaBOBOM NOPTAJI
http://www.garant.ru/

Caiit MuHHCTEepCcTBa NPHPOJHBIX pecypcoB U 3koaoruu Poccuiickoii genepannu
https://www.mnr.gov.ru/

®eaepanas cayxbda mo Haazopy B cdepe nmpupoomnosab3oBanusi (Pocnpupon-
HaJ130p)
http://ecobez.narod.ru/ecosafety.html
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13. UHopManimoOHHbIEe MATEPHAJIBI 110 IKOJIOTHYECKOMY CONPOBOKACHHIO X0351iICTBEH-
HOM 1eATeIbHOCTH
www.dist-cons.ru/modules/Ecology

14. Caiit Oxpana o3epa Bbaiikan
http://geol.irk.ru/baikal/

15. Becepoceniickuii 9K0JI0rH4eCKuii MopTasn
http://ecoportal.su/

16. HayyHo-npaKkTH4YecKHil :KypHAJI « IKOJIOTHS POU3BOACTBA)
http://www.ecoindustry.ru/

9. METOJUUYECKHUE YKA3AHUS JJIS1 OBYYAIOIIUXCSI IO OCBOEHUIO
TACIATITAHBI

IIpu npenogaBaHuy AUCHUIUIMHBI HOpMUpPOBaHKME U CHUKEHUE 3arpsI3HEHUs OKPYIKAIOLIECH
cpeabl IpeayCcMaTpUBaeTCs IIMPOKOE UCTIOIb30BAHUEM aKTHBHBIX U HHTEPAKTUBHBIX (OPM Mpo-
BEJICHUS 3aHATUI B COUYETAHUU C BHEAYIAUTOPHON pabOTOM:

* JleKkyusi, TIPOBEJICHUE KOTOPOIl OCHOBBIBAETCS Ha aKTUBHOM METO/e O0y4YeHHMS, IPU KOTO-
pOi1 ydaluecs: He IIaCCUBHBIC CIIYIIATENH, 4 aKTUBHBIC YYACTHUKM 3aHATHs, OTBEYAOILME HA BO-
IIPOCHI Tpenojasaress. Bonpockl npenoaasaTens HAaleJIeHbl Had aKTUBU3ALMIO IIPOLECCOB YCBO-
eHus marepuana. lIpenogasarens 3apaHee HaMedaeT CIUCOK BOIPOCOB, CTUMYJIMPYIOIIUX acCo-
LIMAaTHBHOE MBIIUICHUE U YCTAaHOBJICHUE CBA3EH C paHee OCBOCHHBIM MATEPUAIIOM.

* npakxmuyeckoe 3aHsmue, HalEJIeHHOE Ha 3(P(PEKTUBHYIO OTpaOOTKY 3HAHWU CTYAEHTOB,
TPEHUPOBKY YMEHUS IPOBOJUTH PACYEThl U IPUMEHEHMS TCOPETUYECKUX 3HAHUM B PEILICHUU
KOHKPETHBIX 3a7a4.

* camocmoamenvHas paboma, HalpaBleHHas Ha yriayOJieHHe M 3aKperyieHHe 3HaHWH, a
TaK)K€ pa3BUTHE NPAKTHUECKUX YMEHUI, 3aKJII0OUaeTCsl B pabOTE CTYJEHTOB C JIEKLIMOHHBIM Ma-
TEpUAJIOM, IIOUCKE U AHAJIM3E MATEPUAIOB U3 JIMTEPATYPHBIX U JJIEKTPOHHBIX UCTOYHUKOB HH-
¢dbopmanuu 1o 3aJaHHON TeMe, U3yUYeHHH TeM, BEHIHECEHHBIX Ha CAMOCTOSTEIBHYIO MPOpadoTKy,
M3Y4YEHUU MaTepuaia K IPaKTUYECKUM 3aHATUSAM.

* meKywuti KOHmMpOoib YIeOHBIX JOCTHKEHUNA 00yJarOUINXCsl MPOBOIUTCS HA MPAKTHUECKUX
3aHATHUAX B IIPOLIECCE JUCKYCCUM, BBIIIOJIHEHUS 3aJaHUI B MaJIbIX IPyIIax, 3alIUThl OTYETOB.

* KOHcynbmayuu. B ciydae 3aTpyAHEHUH NpH M3YYEHHH Kypca clieayeT oOpamaTbes 3a
IIMCbMEHHOW KOHCYJbTALMEN K CBOEMY Npernojasarento. KoHCyapTalum MOKHO MOJYYUTh T10
BOIPOCAM OpPTraHM3alMM  CAMOCTOSITENFHOW paboTbl M 1O JPYyrUM  OpraHU3alMOHHO-
METOANYECKUM BOIIPOCAM.

* sk3amen. K cnade sk3aMeHa JIOITyCKAOTCS CTYJIEHTHI, KOTOPbIE BBINOJIHWIN MPAaKTUYECKNE
PabOTHI U 3aLIUTHIM OTYETHI IO HUM.

B pamkax y4eOHOro Kypca HCIOJIB3YIOTCSI COBPEMEHHbBIE TEXHOJIIOTUU U (POpMBI OpraHu3a-
UM y4eOHOro mpoliecca, Takue Kak Jexyuu-oeceovl, BCTPEUH C MPEICTABUTEISIMU MEPEIBIKHOM
HKOJIOTHYECKOM J1abOpaToOpuu, aKKpeIUTOBAHHON Ha OCYIIECTBICHUE JEATEIBHOCTH B O0JIACTH
OXpaHbl OKPY>KAIOLIEH CPEIbl, a TAKXKE JJ1IeKMPOHHbIE YieOHble NOCOoOUs, UHMEPHeM-PecypChl.

CryneHTaM peKOMEHIYETCsl HauMHATh M3ydaTh AUCUUIUIMHY HopMupoBaHME M CHM)KEHUE
3arpsAA3HEHUS OKPYXKAIOLEH Cpelbl 10 pa3jenam, NpeaBapuTeIbHO 03HAKOMUBIINCH C COACPIKa-
HUEM KaxJ0oro nu3 HuX. OMH pa3jen AUCUUIIMHBI MOXET BKIIIOUATh HECKOJIBKO TeM. Pacrosno-
’KEHHE MaTepHaa Kypca B IporpaMMe He BCEIZia COBIAIAeT C PACIIONOXKEHHEM ero B ydeOHuke. [1pu
MIEPBOM YTEHHH PEKOMEH/IYETCs HE 3aJIeP)KUBAThCS HA MATEMATHYECKUX BBIBOJIaX, HEOOXOMMO CTa-
paThes MOTYYUTh OOIIIee MPeICTaBIeHNE 00 N3/IaraéMbIX BOIPOCAX, a TAKKE OTMEYATh TPYIHbIC WIIH
HESICHBIE MECTa.

IIpy OBTOPHOM M3yUYEHHUU TEMBI BAKHO YCBOUTH BCE TEOPETUYECKUE TIOTI0KEHUS, MaTeMaTHYe-
CKHE 3aBUCHUMOCTH U MX BBIBOJIbL. PeKOMEHAyeTCA Cleayoas MoCaeq0BaTeIbHOCTb JEHCTBHMN:

— COCTaBJICHUE MIPOCTOTO WJIM CJIOXHOTO IUIaHA MIPOYUTAHHBIX Maparpados, 00beIMHEHHBIX
OJIHUM pa3lieiioM;

— COCTaBJIGHUE KPATKUX MU Pa3BEPHYTHIX TE3HCOB, JIOTUYECKU CBA3aHHBIX U OOBEIUHEH-
HBIX OOIIlEH TEMOIA;
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— OCBOCHHE OCHOBHBIX TCOPETUYECKHMX IIOJIOKEHHM, MAaTEMaTUYECKUX 3aBUCUMOCTEH, a
TaK>Ke IPUHLIUIIOB COCTABIICHUS CXEM U MOJEIIEH;

— (uKcanys B NaMATH TI1aBHOTO U CYLIECTBEHHOTO.

N3yyeHue Kypca TOJDKHO 0053aTeIbHO COIMPOBOXKAATHCS BBHIMOJIHEHHEM 3a/IaHUI M PelIeHHU-
eM 3a1ad. PemeHue 3a1a4 — OIMH U3 JIyYIIUX METOJOB IIPOYHOI'O YCBOCHUS, IIPOBEPKU U 3aKpETI-
JICHUSI TEOPETUYECKOrO MaTepUaa.

9.1. MeToanueckne yKa3aHus 11 00y4AIOIIUXCH 110 BHINOJTHEHUI0 NPAKTHYECKHUX
pador

Ilenvro npakmuueckux 3auamui 10 nucuuiuiniae HopmupoBaHue u CHUKEHUE 3arpsi3He-
HUS OKpYXKarolled cpeabl sBisieTcst (opMUpOBaHUE MPAKTUYECKUX YMEHUI M HaBBIKOB pelIaTh
pa3HOro poja 3aaauu, CBSI3aHHBIE C BOIPOCAMH 3arps3HEHUS OKPYKAroIIei Cpeabl U TPaMOTHBIM
HCII0JIb30BAaHNEM IIPUPOIHBIX PECYPCOB.

Ha mpakTrdeckux 3aHATHSIX 00ydalolIrecs OCBaMBalOT METOJIMKU pacyeTa 3arpsi3HeHus at-
Moc(hepsl U BOJHBIX 0OBEKTOB BPEIHBIMU BEIIECTBAMH, COJEPKAIIUMUCS B OTXOMAIIMX ra3ax H
cOpocax MPOMBIIUICHHBIX MPEINPUATHH, BHITIOIHAIOT PacyeThl 3arpsi3HeHHs aTMoc(epsl U CTpo-
AT COOTBETCTBYIOIIME TpadUuecKue 3aBHUCUMOCTH, pabOTAlOT CO CHPAaBOYHBIM MaTEpUalIoOM,
ydaTcst pa3padaTbiBaTh MEPONPUSATHS 110 CHIKEHHIO 3arpsi3HEHUST OKPY Kalollel cpeibl, U, B TOM
qucie, pU3nIecKoro — To eCTh 00yYaroluecs: OBJIaeBalOT MPOCTEHIINMU YMEHUSIMH U HaBbI-
KaMH, KOTOpbIE B JalbHEHIIeM OyayT WCHOJIB30BAaHbI B MPOIECCEe KypPCOBOTO MPOEKTUPOBAHHH,
yueOHO 1 IPOU3BOJCTBEHHON NPaKTUK, TPOPECCHOHATBHOMN NEATETbHOCTH.

Hapsany ¢ ¢dopmupoBaHreM yMEHHUI U HaBBIKOB Ha MPAKTHUECKUX 3aHATHAX 0000IIatoTcs,
CHCTEMaTH3UPYIOTCS, YITyONISI0TCS M KOHKPETU3UPYIOTCS TEOPETHUECKUE 3HAHUS 00YyJaromuX-
cs1, BBIpabaThIBaeTCsi CHOCOOHOCTh M TOTOBHOCTh MCIIOJIb30BAaTh TEOPETHUECKUE 3HAHUS HA TPaK-
TUKE, pa3BUBAIOTCS] MHTEIJICKTYaIbHbIE YMEHUSI.

@DopMbI OpraHu3aK 00YJarOIUXCs Ha MPAKTUYECKUX 3aHATUAX 110 XUMHUU: (PpOHTaNIbHAS,
rpynmnoBas U uHAMBUAyanbHas. [lpu ¢poHTaIBHON PopMe opraHM3aluy 3aHATHN Bce 00ydaro-
IIMECs BBIMOIHAIOT OJHOBPEMEHHO OJIHY M Ty ke padoty. [Ipu rpynmnoBoii ¢popme opranuzanuu
3aHATHI OJlHA U Ta k€ paboTa BBINOJIHACTCS Opuragamu o 2 yenoBeka. [Ipu MHIMBUAYyaIbHOM
(dopme opraHu3anny 3aHITUN KaXKIbIA CTYACHT BBHIIOIHIECT HHAWBUAYAIbHOE 33 JaHHE.

Iloozomogka Kk npaxmuueckomy 3anamuio. 1Ipu NOArOTOBKE K 3aHATUIO O0y4aroIMMCs
PEKOMEHAYETCS MPUACPKHUBATHCS CIICAYIOIIETO TUIaHa!

— TIPOYMTATh HA3BaHUE PAOOTHI, YSACHUTD LIEJIb Pa0OThI U KAKHE TEOPETUYECKHUE MOJIOKEHUS
U3Yy4aroTcs B HEW;

— TMOBTOPUTH COOTBETCTBYIOIIUN TEOPETHUUECKUN MaTepuas, HAaUTH OTBETHl Ha BOIIPOCHI,
NIPUBE/ICHHBIC B HaUajle ONUCaHus paboThbl, COCTAaBUTh UX KPATKUI KOHCIIEKT;

— BBINOJIHUTG 3a/1aHUS 11 CAMOKOHTPOJIS, IPUBEICHHBIC B KOHIIE OMMCAaHUs paboThI;

— TIpoayMatb, KaKoil OKOHUATENbHBIN Pe3yJIbTaT U BBIBOJ JIOJKEH OBITh MOJTYYEH B JaHHOM
MPAaKTUYECKOH padoTe.

@opma omuema no npakmuueckou padome. I1lpaBuiabHO 0)OPMIICHHBIA OTUYET MO MpPaK-
TUYECKOI paboTe HOJKEH ObITh MpEACTaBICH Ha JucTax Gopmara A4 U comepkarh CIeayIoNue
pas3aensl:

1. mumynvueiti 1ucm, Ha KOTOPOM HEOOXOIUMO yKa3aTh HOMep TPAKTUYECKON paboThl U ee
noNHoe Ha36anue, a TAKKE 2pynny U Gamuiuio cmyoeHma, BHIIOIHUBILETO OTYET;

2. Ha BTOpOW CTpaHMIIEC YKa3bIBACTCS yelb PabOTHI, 3a0anue N UCXOOHble OaHHble JUTS pac-
geTa (WIM BOIPOCHI [yl MOATOTOBKH K TUCKYCCHH);

3. kpamxyio meopemuueckylo 4acmb — KOHCHEKT OCHOBHBIX TEOPETUYECKHUX IOJI0KECHUH,
PaCKpBIBAIOIIUX CYTh JAHHOU PabOTHI;

4. npaxmuueckylo yacmv, B KOTOPOI IPUBOIATCS MOPSIOK IPOBEAEHUS PAcYeTOB, OCHOB-
HbIe (POPMYIIBI C MOCIEAYIOel pacinppoBKOil BCeX COCTABIISAIONINX BEUYMH U UX pPa3MEpHO-
CTH, a TaK)Ke PEe3yJIbTaThl PACYETOB 110 HUM U rpaduyeckre 3aBUCUMOCTH. Bce Tabmuib! u rpa-
¢buKu DOIKHBI OBITH POHYMEPOBAHBI U O3ariaBieHbl. [t nuckyceuit [lpakmuueckyro yacmo
pexoMeHayeTcss OpOpMIISTh MMCBMEHHO B BHJIE PAa3BEPHYTHIX OTBETOB Ha BOIPOCHI, 00CYXk/1ae-
MBIX Ha JUCKYCCHH.
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5. 6b1600bl, B KOTOPBIX HEOOXOAUMO MPOAHAIM3HPOBATH MOTYYCHHBIE PE3yIbTaThl U 000C-
HOBATh UX C TOYKH 3PCHUS TEOPETUICCKIX 3aKOHOMEPHOCTEH.

['oToBBIN OTYET HEOOXOAMMO CIIATh HA MPOBEPKY MPEIONABATEIIO He NO30Hee 0OHOU Hedelu
MOCJIE BBIMIOTHEHUS MTPAKTUIECKON PabOTHI.

IIpakTyeckoe 3ansaTHe Nel. CucreMa NpUpPOAOOXPAHHBIX CTAHAAPTOB (AUCKYCCHS)

EGHL [23.6OTI>II 3aKpCIUICHUC 3HAHUM O MpUPOJOOXPAHHOM 3aKOHOAATCIILCTBE U CUCTEMC IIPUPO-
AOOXPAaHHBIX CTAHAAPTOB.

3ananue: [Tpy moAroToBKE K AMCKYCCHUU N3YYUTh OCHOBHBIE TEOPETUUECKUE CBECHUS C HCIIONb-
30BaHueM Jutepatypsl [1 - 4] uz n.7. IloaroToBUTH OTBETHI HA CIIEAYIOUTUE BOIPOCHI:

1. Bompocsl HOpMUPOBaHUS KauyecTBa OKpy»Xarouieil cpeasl B PenepanbHbIX 3akoHax, [1o-
CTaHOBJICHUAX IIPABUTENILCTBA U UHBIX HOPMATUBHO-IIPAaBOBLIX akTax Poccuiickoit dene-
panuu.

2. OcHoBHOe copepkanue riaBel V @DenepanbHoro 3akoHa Poccuiickoit ®denepauuu
ot 10.01.02 Ne 7-®@3 «O06 oxpaHe OKpYyKaOIIEH CPEIb».

3. «Cucrema ctaHiapToB B 00JaCTH OXpaHbI MPUPOJIBI M YIYUIISHUS UCIIOIb30BaHUS TPU-
poaubsix pecypcoB 'OCT 17.0.0.01-76»: cTtpykTypa 0003Hau€HH U Ha3BaHUs CTaHIAp-
TOB B 001actu oxpansl npupoasl (CCOII).

4. Copepxanue neporo oreuectBeHHoro cranaapra ISO cepun 14000 — I'OCT P UCO
14001-98 «Cuctemsl ynpasieHus: oKpyskatomien cpefoil. TpeGoBaHus U pyKOBOJICTBO IO
npuMeHeHn0». Kak u a1 4ero oH co3nasaincs?

5. B 4eM coCTOAT CII0KHOCTH BHEAPEHUS CTAHIAPTOB AKOJIOTMUYECKOTr0 MeHekMeHTa [SO
14000 Ha poccuiickuX NpeaIpUATUIX?

[opsinok BeimonHeHus: [lpu mpoBeneHNHM AMCKYCCHM PEKOMEHIyeTCsl OOpaTHTh BHHUMAaHUE Ha
CJIEIYIOLLHE BOIIPOCHL.

1100 oxpanoii okpycaroweli cpedvl TTOHUMAIOT AEATEIBHOCTh OPIaHOB TOCYNAapPCTBEHHON
Biactu Poccuiickoii @enepanuu, opraHoB rocyJapCTBEHHOM BiacTh cyObekToB Poccuiickoii
denepary, OpraHoB MECTHOT'O CaMOYIpPAaBJICHHUs, OOLIECTBEHHBIX M MHBIX HEKOMMEpPUYECKHX
00bETMHEHUH, IOPUINYECKUX U (PU3MUYECKUX JIUI], HAPABJICHHYIO Ha COXpAaHEHHE M BOCCTAHOB-
JIEHUE NPUPOJHOMN Cpelbl, pallMOHAIBHOE UCIIOJIB30BAaHUE U BOCIPOU3BOACTBO IPUPOAHBIX pe-
CypCOB, IPEAOTBPALIEHUE HETAaTUBHOTO BO3JCHCTBHS XO3AMCTBEHHON M MHOM JEATEIBHOCTH HA
OKPY’KaIOILYIO CpeNy U JTUKBUAALMIO €€ IIOCIECICTBUM.

OCHOBHBIM JIOKYMEHTOM B OOJIACTH OXpaHbl OKpYy»Xaromeil cpensl siBisiercs denepanbHbIi
3akoH oT 10.01.2002 Ne 7-®3 «O06 oxpaHe OKpyKaroliei cpeab».

['maBa 5 yka3aHHOrO 3aKOHAa TOCBSIIEHA BOIPOCAM HOPMHUPOBAHHUS B OOJACTH OXPaHBI
OKpY>Karolleu Cpenbl:

Cmamuws 19. Ocrogbl HOpMUPOBAHUSL 8 OOIACIU OXPAHBL OKPYIHCAIOUfeli Cpeobl.

1. HopmupoBaHnue B 00;1aCTH OXpaHbl OKPYKArOIIEH Cpebl OCYLIECTBISETCS B LENAX TOCY-
JApPCTBEHHOI'0 PEryJIMPOBAHUs BO3JCUCTBUSA XO35MCTBEHHON U UHOU JEATEIbHOCTH HAa OKpYKa-
IOLIYIO Cpelly, FapaHTUPYIOLIET0 COXpaHEeHUe OJIaronpusATHON OKpy Karolel cpesl U odecreye-
HUE SKOJIOTHYECKO 0€30MacHOCTH.

2. HopmupoBaHue B 00JIaCTH OXpaHbl OKPYXKAIOIIEH Cpebl 3aKII0UacTCs B YCTaHOBICHUH
HOpMAmueos Kauecmea OKpydcarowel cpedvl, HOPMAaTUBOB IOIYCTUMOIO BO3JEHCTBUS Ha
OKPY>KaIOILILYIO CPENY IIPU OCYLIECTBICHUHN XO3AMCTBEHHOW U MHOW JESATEIbHOCTH, UHBIX HOpMa-
THUBOB B O0JIACTH OXPaHbI OKPY’KaIOLIeH Cpefbl, a TAK)KE HOPMATHBHBIX JIOKYMEHTOB B 00JIACTH
OXpaHbl OKpy>karolei cpensl (B pen. @enepanpHoro 3akoHa ot 19.07.2011 Ne 248-D3).

ITox xauecTBOM OKpY KaroLel Cpelibl IOHMMAIOT COCTOSIHUE OKPYXKAIOLIEH Cpe/ibl, KOTOPOe
XapakTepusyercss (pU3NYECKUMU, XUMUYECKUMHU, OMOJIOTHYECKUMHU M MHBIMU TMOKa3aTeNsIMH U
(W1M) X COBOKYMHOCTHIO.

HopmaTuBbl 1 HOpMaTHUBHBIE JOKYMEHTHI B 00J1aCTH OXPaHbl OKpYXKaroleil cpebl pazpada-
TBIBAIOTCS, YTBEPKIAIOTCS U BBOAATCS B IEHCTBUE HA OCHOBE COBPEMEHHBIX JOCTHKEHUM HAYKH
U TEXHUKH C yYETOM MEXAYHapOIHBIX MPABUJI U CTAaHAAPTOB B 00JIACTU OXPAHBI OKPY’KarOIEH
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cpeasl. HopMupoBanue B 001acTH OXpaHbl OKpY’KaloIIeld Cpeabl OCYLIECTBISETCS B MOPSJIKE,
ycranosiieHHOM [IpaBurensctBoM Poccuniickoit denepanun.

Cmamws 20. Tpebosanus K pazpabomke HOPMAMUBOE 8 0OIACU OXPAHBL OKPYICaAroujeli
cpeowl. Pa3zpaboTka HOPMAaTUBOB B 00JaCTH OXpaHbl OKPY>KAIOIIEH Cpebl BKIIOUACT B ceO:

— IIpOBe/IeHUE HAy4YHO-UCCIIEA0BATENLCKUX paboT M0 000CHOBAHMIO HOPMATHBOB B 00JacTH
OXpaHbl OKPY>KaIOLIeH Cpebl;

— MPOBECHUE IKCIIEPTU3bI, YTBEPKACHUE U ONyOIMKOBaHNE HOPMATHBOB B O0JIACTH OXpa-
HBI OKPY>KaIOIIeH Cpe/ibl B YCTAaHOBICHHOM MOPSIKE;

— YCTaHOBJICHHE OCHOBaHUH pa3pabOTKU WM MEepecCMOTpa HOPMATUBOB B 00JaCTH OXpaHbI
OKpY>KarollIeu Cpenbl;

— OCYIIECTBJIICHHE KOHTPOJIS 32 NMPUMEHEHHUEM U COOJIOJIEHHEM HOPMAaTHBOB B 00JacTu
OXpaHbl OKPY>KaIOLIeH CpeIbl;

— (hopMUpOBaHME U BECHUE €MHON MHPOPMALMOHHONW 0a3bl JaHHBIX HOPMAaTUBOB B 00J1a-
CTH OXPaHBI OKPY>KaIOLIeH Cpe/Ibl;

— OLIEHKY M NMPOTHO3UPOBAHUE IKOJIOTMUYECKHUX, COLUATBHBIX, SKOHOMUYECKUX TTOCIIEICTBUN
NPUMEHEHHUS HOPMATHUBOB B 00JIACTH OXPAHBI OKPY>KAIOLIEH CPEIbI.

Cmamuws 21. Hopmamugul kayecmaa okpyicaroujeri cpeovl.

1. HopmaTuBbl KadecTBa OKpY>KaloIIeld Cpeibl YCTaHABIMBAIOTCS JAJIS OLEHKH COCTOSHHSA
OKpY’KaloIIel Cpe/bl B LENIX COXPAHEHHS €CTECTBEHHBIX 3KOJIOIMYECKHX CUCTEM, T€HETHYECKO-
ro ¢poHa pacTeHH, )KUBOTHBIX U IPYTHX OPraHU3MOB.

2. K HopMaTuBaM KauecTBa OKPY>KaroILEel Cpeibl OTHOCATCS:

— HOPMaTHBBI, YCTAHOBJIEHHBIC B COOTBETCTBUU C XMMUYECKHMMHM MOKA3aTEISIMU COCTOSHUS
OKpY’Kalollel Cpeibl, B TOM YHCIe HOPMATHBBI MPEAEIbHO JOMYCTUMbIX KOHLIEHTPAIIMH XHUMHU-
YECKHX BEIECTB, BKIIOYAs PaJHOAKTUBHBIC BEIIECTBA,

— HOPMAaTHUBBI, YCTAHOBJICHHBIE B COOTBETCTBUH C (PM3NUECKUMHU TOKA3ATEISIMUA COCTOSHUS
OKpY’KaloIIel Cpebl, B TOM YHCIIe ¢ TIOKa3aTeIsIMU YPOBHEH paOaKTUBHOCTH U TeIlIa;

— HOPMAaTHBBI, YCTAHOBJICHHBIC B COOTBETCTBUH C OMOJOTHYECKUMH MOKA3aTeIsIMH COCTOS-
HUSI OKpY’KalOIIel Cpelbl, B TOM YMCIIE BUJOB U T'PYMIl PACTEHUH, )KUBOTHBIX U APYTUX Opra-
HU3MOB, HUCIOJIb3YyEMBIX KaK MHAWKATOPBI KAYECTBAa OKPY’KAIOLIEH Cpelibl, a TaKK€ HOPMATUBBI
MPEJeNbHO JOMYCTUMBIX KOHIICHTPALUH MUKPOOPTaHU3MOB;

— MHbIE HOPMATHBbI KAUueCTBa OKPY>KAIOLIEH CPeIbl.

3. Ilpu ycTaHOBJIEHMH HOPMAaTHBOB KayeCTBA OKPY’KAIOIIEH CpeIbl YUUTHIBAIOTCS MPUPO-
HbIe OCOOCHHOCTH TEPPUTOPUIN M aKBATOPHM, Ha3HAUEHHE MPUPOIHBIX OOBEKTOB M MPUPOIHO-
AHTPOIIOTEHHBIX 0OBEKTOB, 0CO00 OXPaHAEMBIX TEPPUTOPHIl, B TOM YHCJIE 0CO00 OXpaHIEMbIX
MPUPOIHBIX TEPPUTOPUHA, a TAKXKE MPUPOIHBIX JaHAMAPTOB, UMEIOMIUX 0c000€ MPUPOTOOXPaH-
HOE 3HaYCHHE.

Cmamuws 22. Hopmamugvl 00nyCmumozo 8030eUCmaust Ha OKPYAHCAIOUIo cpeody

1. B nenax npenoTBpallleHuss HETAaTUBHOIO BO3JEHUCTBUS Ha OKPYIKAIOLIYIO CpEAy XO3sM-
CTBEHHOM M MHOM AEATENbHOCTH IS IOPUANYECKUX M (PU3NYECKHUX JIUI] — IPUPOJIOIIOIB30BaTEe-
JIe yCTaHaBJIMBAIOTCS CIEAYIOIINE HOPMATHBBI JOMYCTUMOIO BO3JEHCTBHS Ha OKPYXKAIOIIYIO
cpeny:

— HOPMAaTHUBBI JOIYCTUMBIX BEIOPOCOB 1 COPOCOB BELIECTB U MUKPOOPTaHU3MOB;

— HOpPMAaTUBBI 00pa30BaHUs OTXOJOB NMPOU3BOJACTBA U MOTPEOICHUS U JIUMHUTHI Ha UX pa3-
MEIlEeHHE;

— HOPMATHUBBI JOITYCTUMBIX (PU3UUECKUX BO3ACHCTBUIN (KOJMUYECTBO TeIia, YPOBHH IIyMa,
BUOpAINH, WOHU3UPYIOLIETO H3IIyYeHUs], HAPSHKEHHOCTH 3JIEKTPOMArHUTHBIX TOJIEH M MHBIX
¢bu3nUecKux BO3aeHCTBUN);

— HOPMAaTHUBBI JOIYCTUMOI'O U3bATUSI KOMIIOHEHTOB IIPUPOTHON CPEbI;

— HOPMAaTHUBBI JOIYCTUMOM aHTPOIOT'C€HHOM HAarpy3KH Ha OKPY’KAIOIIYIO Cpeay;

— HOPMAaTHBbI HHOTO JIOIYCTHMOT'O BO3/ICHCTBHS Ha OKPYXKAIOILYIO CpeAy MPU OCYIIECTBIIE-
HUU XO3AMCTBEHHOM U MHOM JEATEIbHOCTH, YCTaHABIMBACMBIE 3aKOHOAATENLCTBOM Pocculickoi
denepany ¥ 3aKOHOJATEILCTBOM cyOBekTOB Poccuiickoit dexepannu B HENsSX OXpaHbl OKPY-
YKAKOWIEN CPEBI.

2. HopMaTHBBI JOITyCTUMOTO BO3JCHCTBUSL HA OKPY>KAIOLIYIO Cpely JOJDKHBI 00eCrieunBaTh
cO0JII0/ICHNEe HOPMATHUBOB KAaueCTBA OKPY’KAIOIIEH Cpeibl C YYETOM MPHPOIHBIX OCOOCHHOCTEH
TEPPUTOPUIN U aKBATOPUH.
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3. 3a mpeBbIIIeHNE YCTAaHOBICHHBIX HOPMATHUBOB JOITyCTUMOTO BO3/ACUCTBHS HA OKPYXKaro-
HIYIO cpely CyOBEKThI X03iCTBEHHON U MHOM JEeSTEIbHOCTH B 3aBUCUMOCTU OT MPUYHMHEHHOTO
OKpY’KalollIel cpesie Bpesla HECYT OTBETCTBEHHOCTh B COOTBETCTBUH C 3aKOHOJATEIbCTBOM.

Cmamusa 23. Hopmamugsl 0onycmumsix 610p0oco8 u coOpocos eewecms u MUKpOOP2aHu3MO8

1. HopMaTuBel JOMyCTUMBIX BHIOPOCOB U COPOCOB BELIECTB U MHUKPOOPTaHU3MOB yCTaHaB-
JMBAIOTCA Ul CTAllMOHAPHBIX, MEPEIABIKHBIX M MHBIX HCTOUHUKOB BO3JIEHCTBHS HA OKpY’Kalo-
HIyI0 cpeny CyObeKTaMM XO3sIMCTBEHHOW M MHOHM JEATENIbHOCTH MCXOJS U3 HOPMATHBOB JOITY-
CTHUMOM aHTPOIIOT€HHOM HArpy3Kd Ha OKPYXKAIOIIyI0 Cpely, HOPMAaTHBOB KauecTBa OKpY>Karo-
el Cpebl, a TAK)XKe TeXHOJOTHUECKUX HOPMATHUBOB.

2. TexHOIOTMYECKHE HOPMATHUBBI yCTAHABIMBAIOTCS ISl CTAIIMOHAPHBIX, MEPEIBUKHBIX U
MHBIX UCTOYHMKOB Ha OCHOBE HMCIIOJIb30BAaHUS HAWIYYIINX CYIIECTBYIOIIUX TEXHOJOTHH C yue-
TOM SKOHOMHUYECKUX U COLIMATBLHBIX (DaKTOPOB.

3. Ilpu HEBO3MOXXHOCTH COOJIOIEHUS] HOPMAaTHUBOB JIONMYCTUMBIX BBIOPOCOB U COPOCOB Be-
IIECTB U MUKPOOPTaHU3MOB MOTYT YCTaHABIMBATHCS JTUMHUTHI Ha BBIOPOCHI U COPOCHI HA OCHOBE
paspeleHui, JeUCTBYIOINX TOJIBKO B IEPUOJ MPOBEACHUS MEPOIPUATHI 110 OXpaHE OKpyXKa-
IOLIeH Cpebl, BHEIPECHUS HAMTYYIINX CYIIECTBYIONUIMX TEXHOJIOTHHA U (MIIN) peaau3au Jpyrux
IPUPOJOO0XPAHHBIX MPOEKTOB C YUYETOM IOATAIMHOTO JOCTH)KEHHUS! YCTAHOBJIEHHBIX HOPMAaTHBOB
JOMYyCTUMBIX BEIOPOCOB U COPOCOB BELIECTB U MUKPOOPTaHU3MOB.

YcTaHoBIIEHUE JIMMUTOB Ha BBIOPOCHI U COPOCHI AOMYCKAETCS TOJBKO MPH HAJTUYUU TUIAHOB
CHIDKEHHSI BBIOPOCOB M COpPOCOB, COTJIACOBAHHBIX C OpraHaMH HCIOJIHHUTEIBHOM BIAcTH, OCY-
IIECTBIISIIOIMME FOCYIapCTBEHHOE YIIPAaBICHHE B 00IACTH OXPaHbl OKPYKAIOIIEH Cpe/ibl.

4. BoIOpochl U cOpOCHI XUMHUYECKUX BEIIECTB, B TOM YUCIIE PATUOAKTUBHBIX, HHBIX BEIECTB
U MHUKpPOOPTaHM3MOB B OKPY’KAalOIIyI0 Cpely B IpeaesiaX yCTaHOBJICHHBIX HOPMATHUBOB JOITY-
CTUMBIX BBIOPOCOB M COPOCOB BELIECTB M MUKPOOPTaHU3MOB, JUMUTOB Ha BBIOPOCHI U COPOCHI
JOMYCKAIOTCS Ha OCHOBAHUU Pa3pelleHUH, BBIIAaHHBIX OpraHaMU UCIIOJIHUTENBHOM BIIACTH, OCY-
IIECTBIISIIOIMME FOCYIapCTBEHHOE YIIPAaBICHHE B 00IACTH OXPaHbl OKPYKAIOIIEH Cpe/ibl.

3a BBIZauy pa3penieHuii Ha BBIOPOCHI U COPOCHI BEIIECTB U MUKPOOPTaHU3MOB B OKpY Kato-
IIYI0 Cpely YIUIAYMBaeTCsl TOCYAApCTBEHHAs MOUUIMHA B pa3Mepax U MOpsKe, KOTOphIe ycTa-
HOBJICHBI 3aKOHOAATENLCTBOM Poccuiickoit @eneparuu o Hanmorax u cbopax (a63ar BBeaen De-
JepajgbHbIM 3aKOHOM OT 27.12.2009 Ne 374-D@3).

Cmamus 24. Hopmamuewl 06pazosanus omxo006 npouseo0cmea u hompeoieHus u TuMumbl
HA Ux pasmeujenue

1. HopmaTtuBsl 00pa3oBaHHs OTXOO0B MPOU3BOJCTBA M MOTPEOICHUS U JIMMUTHI HAa UX pa3-
MEIIIEHUE YCTaHABIMBAIOTCS B IIENAX MPEIOTBPALCHHUS WX HEraTUBHOTO BO3ACUCTBUS HA OKpY-
KAIOIIYIO CPeNly B COOTBETCTBUU C 3aKOHOATEIHCTBOM.

2. 3a BbIa4y JOKyMEHTa 00 YTBEpXJIECHUH HOPMAaTHBOB OOpa30BaHUS OTXOJOB IMPOH3BO/I-
CTBa U NOTPEOJICHUS ¥ TMMHUTOB Ha UX pa3MeICHHE yIJIaunBaeTCs rOCy1apCTBEHHAs MMONUIMHA B
pasMepax M MOpsAKe, KOTOpPbIE YCTaHOBIIEHBI 3aKOHOAATENLCTBOM Poccuiickonn denepanuu o
Hasiorax u coopax (ab3an BBeaeH denepanbHbIM 3akoHOM 0T 27.12.2009 Ne 374-D3).

Cmamuws 25. Hopmamugol 00nycmumblx puzuyeckux 6030eUcmsull Ha OKPYylcarouyro cpeoy

HopmaTuBbl 0NMyCTUMBIX (PU3UUECKUX BO3JEHCTBHI Ha OKPY)KAIOLIYIO CPEly yCTaHaBIIHU-
BAIOTCS JUIA KaXJIOTO MCTOYHHKA TAKOTO BO3JEHCTBUSA MCXOJS U3 HOPMATUBOB JIOIMyCTUMOM aH-
TPONOTCHHOM HArpy3ku Ha OKpPYXKalOIIyl0 Cpeay, HOPMAaTHBOB KadyecTBa OKpY’Karollen
Cpeabl M ¢ YYETOM BIUSHHS JPYTUX UCTOYHUKOB (PU3NYECKUX BO3ACHCTBU.

Cmamuws 26. Hopmamugvl 00nycmumozo uzbsamusi KOMNOHEHNO8 NPUPOOHOT Cpedbl

1. HopmaTuBbl JOMyCTUMOTO H3BATHS KOMIIOHEHTOB INPHPOJHOW CpeIbl — HOPMATHBBHI,
YCTQHOBJICHHbIE B COOTBETCTBUH C OTPAaHMYCHHUAMHU OOBEMa UX U3BATHS B IIENAX COXPAHCHHS
IPUPOIHBIX U MPUPOTHO-AaHTPOIIOTEHHBIX 0OBEKTOB, 00ECIICUEHUS] YCTOMYMBOTO (DYHKITHOHUPO-
BaHUS €CTECTBEHHBIX SKOJIOTMYECKHX CHCTEM U MPEJOTBPALICHUS UX JEeTPaJaluu.

2. HopmatuBbl JOMyCTUMOTO HU3BATHA KOMIIOHEHTOB NPHUPOIHONW Cpelbl M TMOPSAIOK HX
YCTAQHOBJICHHS OIIPEIENIAIOTCS 3aKOHOIaTEIbCTBOM O HEJlPax, 3eMEJIbHBIM, BOJIHBIM, JIECHBIM 3a-
KOHOJIaTeIbCTBOM, 3aKOHOATEILCTBOM O XKMBOTHOM MHpPE M MHBIM 3aKOHOJATEIbCTBOM B 00Ja-
CTH OXpPaHBbI OKPY)KAIOLIEH Cpelbl, IPUPOAONOIb30BAHUS M B COOTBETCTBUU C TPeOOBaHUAMU B
00JIaCTH OXpaHbl OKPYXKAIOIEH Cpebl, OXPaHbl M BOCIIPOM3BOCTBA OT/IEIbHBIX BUJOB MPUPO/I-
HBIX PECYPCOB, YCTAaHOBJICHHBIMU HacTosmuM DenepanbHbIM 3aKOHOM, APYTUMH (eaepaibHbl-
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MU 3aKOHAMHU ¥ MHBIMH HOPMAaTHBHBIMH NPaBOBBIMH akTaMu Poccuiickoit @enepanun B 001acTH
OXpPaHbI OKPY>KAIOILIEN CPEJIbI.

Cmamuws 27. Hopmamugol 00nycmumol aHmpono2eHHol HA2PY3KU HA OKPYICAIOULYIO cpedy

1. HopmaTuBbl 1OITyCTUMOM aHTPOIIONE€HHON HAarpy3KH Ha OKPY’KaloLIYI0 Cpely yCTaHaBIIU-
BAIOTCS JJIS1 CyOBEKTOB XO3IHCTBEHHON M MHOW JESATEIBHOCTH B LIEJISX OLCHKH U PEeryIupoBa-
HUS BO3JEHCTBUSI BCEX CTALMOHAPHBIX, MEPEIBMKHBIX U MHBIX MCTOYHUKOB BO3JEHCTBUS Ha
OKPY’KAIOIIYIO0 CpEeNy, PACIIONOKEHHBIX B IIpeeaax KOHKPETHBIX TEPPUTOPUM U (MIIM) aKBaTO-
pHId.

2. HopmatuBbl AOITyCTUMOM aHTPOIION€HHON Harpy3KH Ha OKPY’KaIOLIYI0 Cpelly yCTaHaBIIU-
BAIOTCS IO Ka)XXKIOMYy BHUAY BO3JIEHUCTBUS XO3SIMCTBEHHOM W MHOM JEATEIBHOCTH HA OKPYXKaro-
LIIYI0 CpeAy U COBOKYIIHOMY BO3JEHCTBHUIO BCEX MWCTOYHUKOB, HAXOAIIMXCS HA ITHX
TEPPUTOPUSX U (WIN) aKBATOPHUSX.

3. Ilpu ycTaHOBIEHMH HOPMAaTUBOB JOIYCTUMOW aHTPONOI'€HHOM Harpy3KH Ha OKpY’Karo-
IIYIO CPEey YUUTBIBAIOTCS MPUPOHBIE OCOOCHHOCTH KOHKPETHBIX TEPPUTOPHUI U (MIJIM) aKBaToO-
pHId.

Cmamuws 28. Huvie Hopmamussl 8 061acmu 0Xpanvl OKpyscaroujeli cpeovl

B nensix rocygapcTBEHHOrO peryjaupOBaHMs BO3ACUCTBUA XO3IMCTBEHHOU U UHOU J1EATEIlb-
HOCTH Ha OKPY’KaIOIIyK Cpely, OLEHKHM KadecTBa OKPY’KaloLIEH Cpelbl B COOTBETCTBUU C
HactosmuM DenepanbHbIM 3aKOHOM, APYTUMH (herepanbHbIMUA 3aKOHAMH U MHBIMH HOPMaTHB-
HBIMU IIpaBOBbIMU akTamu Poccuiickoir denepanuu, 3aKOHAMU M UHBIMU HOPMATHBHBIMM IIpa-
BOBBIMHU aKkTaMH cyObekToB Poccuiickoit @enepannu MOTYT yCTaHABIMBATHCS MHBIE HOPMATUBBI
B 00JIaCTH OXpaHbl OKPYKAIOIIEH Cpe/ibl.

Cmamuws 29. Hopmamuernvie 00KyMenmsl 8 001acmu 0XpaHvl oKpydcaiowel cpedst (B pel.
®enepanbHoro 3akoHa ot 19.07.2011 Ne 248-D3)

1. HopMaTuBHBIMU JJOKYMEHTaMH B 00JIACTH OXpaHbl OKPY’KaIOIIeH Cpe/bl yCTaHABINBAIOT-
cs1 00s13aTeNbHBIC I COOTIOIEHUS TIPH OCYIIECTBICHUH XO35HCTBEHHOW U MHOM JeSITeIbHOCTH:

— TpeboBaHMs B 00JacTH OXpaHbl OKpY’KaIOIIeW cpelpl K paboTam, yciayraM U COOTBET-
CTBYIOIIIM METOJIaM KOHTPOJIS;

— OIPaHUYCHUS U YCIIOBUS XO3AHCTBEHHOW U MHOM JEATEIbHOCTH, OKa3bIBAIOIICH HETaTUB-
HO€ BO3JICHCTBUE HAa OKPYIKAIOLIYIO CPEAY;

— TOPSIIOK OpraHU3alMy JCSITEeIbHOCTH B 001aCTH OXpaHbl OKPY’KAIOIMIEH Cpelbl U YIpaB-
JICHUSI TAKOU JEATEIbHOCTBIO.

2. HopMaTuBHBIE JOKYMEHTHI B 00J1aCTH OXpaHbl OKPYKAIOILIEH Cpebl pa3padaTbIBatoTCs C
YUETOM HayYHO-TEXHHUUYECKUX JOCTHKCHHN M TPEOOBAaHUIM MEXKIYHAPOAHBIX MPABHI U CTAHAAP-
TOB.

3. HopmatuBHBIE JOKYMEHTHI B 00JacTH OXpaHbl OKPYKAIOUIEH Cpelbl YTBEPKIAIOTCSA B
nopsiike, ycranosieHHoM IIpaBurensctBoMm Pocculickont @enepanum.

Hapsny ¢ ®enepansabimM 3akoHoM 0T 10.01.2002 Ne 7-d3 «O06 oxpaHe OKpyKaromiei cpe-
IBD» BaXXHOE 3HAYCHHE B OOJIACTH OXPAaHBbI OKPY)KAIOILIEH Cpeabl UMEIOT CIEAYIOUINE 3aKOHO a-
TEJIbHBIC AKTHI:

— Mepnepanbhbiii 3ak0H 0T 04.05.1999 Ne 96-D3 «O06 oxpane aTMOCPEpHOTO BO3AyXa»;

— Boansiit koaexc Poccutickoit @enepanuu ot 16.11.1995 Ne 167-D3;

— I'panoctpoutensHslii kogeke Poceuiickoit @enepanuu ot 29.12.2004 Ne 190-D3.

[Tox sKomOrMYecKkoil crangapTH3alMell MOHUMAETCS YCTAaHOBJICHUE €IMHOTO M 00s3aTelNb-
HOTO JUIsl BCeX 0OBEKTOB TAHHOTO YPOBHSI CUCTEMBI YIIPABJICHUS SKOJIOTHIYECKUX HOPM M Tpebo-
BaHUMU.

Crangapt — 3TO HOPMaTUBHO-TEXHUYECKUNA JOKYMEHT, KOTOPbIN YCTaHaBIMBAET KOMILIEKC
HOPM, IIPaBUJI, TPEOOBAaHUH, 00A3aTEIBHBIX JJIS UCIIOTHEHHUS.

['eHepaJIbHBIM CTaHAAPTOM [UIsl MPUPOAOOXPAHUTENbHOU AesrenbHocTH siBasieTcss ['OCT
17.0.0.01-76 «Cuctema ctannapToB B 001aCTH OXpaHbl IPUPOJIBI U YIIYULICHUS UCTIOIH30BAHUS
IIPUPOJIHBIX PECYPCOB» (BBEAEH B AciicTBue B 1977 1).

Cucrtema crannaproB B obsnactu oxpanbl npuponsl (CCOII), koTopoii mpucBOeH OOLIHiA
HoMmep 17, BKJIIOYAET cheayromiue noacucteMsl (rpyirbl): O — OCHOBHBIE MOJOXKEHUs; 1 — ruj-
pocdepa; 2 — atmocdepa; 3 — nouBsl; 4 — 3emin; 5 — diopa; 6 — dayna; 7 — nenpa. Hanpumep,
17.1 o3nauaer «Oxpana npuponsl. ['unpocdepar, a rpynmna 17.2 — «Oxpana npupoasl. ATMo-
cdepay, U T.1. ITOT CTAHIAPT PETYIUPYET Pa3IUUHBIC CTOPOHBI ACATEIBHOCTH MPEIIPUATHH 110
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3alIUTe BOJIHBIX M BO3AYIIHBIX PECYpPCOB, BIUIOTHh 1O TpeOOBaHUil K ammaparype Juis Hablo/e-
HUS 32 KAUECTBOM BO3/lyXa U BOJBI.

B 3aBucuMocTH OT HampaBiIeHUs! JEUCTBUS TOCYJapCTBEHHBIE CTaHIAPTBHI CUCTEMbI OXPaHBbI
NPUPOJIBI TOAPA3ICTISIOTCS Ha CIIEAYIOMINE BUIBL: | — TEpMUHBI, KJIacCU(PHUKALINH, OTIPEIeICHNs; 2
— HOPMBI U METOIbI U3MEPEHHH 3arps3HSIONIMX BEIOPOCOB U COPOCOB, MHTEHCUBHOCTD MCIOJIb30-
BaHUs NIPUPOJHBIX PECYPCOB; 3 — IpaBUiIa OXpaHbl MPUPOJIBI U PALIMOHATIBHOIO HCIOIb30BAHUS
MIPUPOJIHBIX PECYPCOB; 4 — METO/IbI ONIPEENICHNS TApaMETPOB COCTOSIHUSI IPUPOTHBIX O0BEKTOB U
WHTCHCUBHOCTH XO3SWCTBEHHOTO BO3ACUCTBUS; 5, 6 — TpeOOBaHUS K CPEICTBAM KOHTPOJS U 3a-
LIUTBI OKPYKAKOLIEH cpenbl; 7 — IpOYne CTaHJaPTHI.

B monnoe o6o3nauenne crangapra CCOII Bxonsat unaekc (I'OCT), Homep cuctemsr (17),
HOMEp CTaHJapTa U roa u3aanus. Ecnu, Hanpumep, HEOOXOIUMO MOIYYUTh HHPOPMALIUIO O CY-
IIECTBYIOIMX HOPMaxX M METOJIaX U3MEPEHHS BHIOPOCOB BPEIIHBIX BEIIECTB B OTPabOTABIINX ra-
3ax TPAaKTOPHBIX JBUraTenel, ciemayeT B 3ToM ciydae ooparuthest kK [OCT 17.2.2.05-86. 3aech
«17» — HOMEp cucTeMsl, 2 — HOMep TpymIisl (aTMocdepa), cieayromas nudpa 2 — BUa cranaapra
(HOpMBI ¥ MeTOABI U3MepeHuit), 05 — Homep cTangapTa u 86 — roj U3AAHUS.

['OCT 17.00.04-90 «Cucrema ctaHiapToB B 00JaCTH OXpaHbl MPUPOABI U YIYUIIECHHUS HC-
I10JIb30BAHUS NIPUPOAHBIX PECYPCOB. DKOJIOTMUYECKUIN NACHOPT MPOMBILUIEHHOTO HPEAIPUATHS.
OcHoBHbIE TOJIOKEHU», BBeeHHBIH 01.07.1990, 3akperuisieT OCHOBHBIE MOJIOKEHHS IKOJIOTH-
YECKOI0 MacropTa IpeanpHsITHS.

DKOJIOTUYECKH MAcTopT MPEANPHUATHS COCTABISIETCS B 005S3aTEIILHOM MOPSAKE B UHTEpe-
cax OXpaHbl NPHUPOABI, PALUOHAIBHOTO HCIOJIb30BAaHUS IMPHUPOIHBIX PECYPCOB, U YIIyUILEHUS
3JI0pOBbs uesoBeKa. ba3oii 11t pa3paboTKH SKOJIOTUYECKOTO MAcIopTa SBJSIOTCS OCHOBHBIE T10-
Kas3aTesu IIPOU3BOJCTBA, poeKThl pacuetoB [1/1B, HIC, pa3pemenue Ha npupoaonoib30BaHueE,
[IacropTa ra3o- U BOJOOYUCTHBIX COOPY’KEHUI U YCTAaHOBOK MO YTUJIM3ALUU U UCIOJIb30BAHUIO
OTXOZOB, (POPMBI T'OCYJApPCTBEHHOM CTATHCTUYECKOH OTYETHOCTH M JpPyrue HOPMATHBHBIC U
HOPMAaTHUBHO-TEXHUYECKHUE JJOKYMEHTHI.

Cranpaptsl, nomumo rocynapcrBeHHbIXx (I'OCT), moryt ObiTh oTpacineBsiMu (OCT) u 3a-
BoAcKUMH. [IoMUMO HUX BBIITYCKAIOTCS Pa3IMYHbIE [TPaBUIIa, HOPMBbI, UHCTPYKLIUH.

®opma otuetHocTr: OTUET MO BhIMIENpHUBEAeHHON Popme (1. 9.1)

PexoMeH1yeMble HCTOUHUKH:
1. ®enepanbHslii 3akoH «O0 oxpane okpyskatomien cpeas» ot 10.01.2002 Ne 7-®3 (pen. ot
29.07.2017)
2. ®epepanbHblii 3ak0oH «O0 oxpane armochepHoro Bozmayxa» oT 04.05.1999 Ne 96-D3
(pen. ot 13.07.2015)
3. Bogansiit kogekce Poccuiickoit @eneparuu ot 16.11.1995 Ne 167-®3 (pen. ot 31.12.2015)
4. T'pamoctpoutenbHbiii Kojneke Poccuiickoit deneparuu ot 29.12.2004 Ne 190-D3
(pen. ot 29.07.2017) (c u3M. u pom., BcTyi. B cuity ¢ 30.09.2017)

OcHoBHas JuTeparypa

1. Penuna M. M. HopMupoBaHue U CHIDKEHHUE 3arpsA3HEHUI OKpYXKaroIei cpeibl | yueOHUK
st 6akanaBpoB / M. M. Penuna, A. I1. Xayctos. - M. : U3narensctBo IOpaiit, 2014. - 431 c. -
Cepus : bakanasp. ba3oBblii Kypc.

2. @puanann C.B. IIpombinuienHas sxkonorus. OCHOBBI MH)KeHepHBIX pacueTo/ C.B.
Opunnang, JI.B. Psnoucosa, H.P. Ctpenbuosa, P.H. 3ustaunos. - M.: KonocC, 2008. -176 c.

3. Kykun ILIT. OneHnka Bo3ACHCTBUS Ha OKPYIKAIOIIYIO Cpey. DKCIepTru3a 0€30IMacHOCTH :
y4eOHUK U MPaKTUKyM i OakanaBpuarta u maructpartypsl / [1. I1. Kykun, E. 0. KonecHukos,
T. M. Konecnukosa. - Mocksa : }Opaiir, 2016. - 453 c. - (bakanaBp u maructp. AkaJeMu4ecKuil
Kypc)

4. MacnennukoBa M. C. Dkonorudueckuii MEHEPKMEHT U ayJHT : y4eOHUK U MPAKTHKYM JJIs
akagemudeckoro Oakamaspuata / M. C. Macnennukosa, JI. M. Ky3nenos; C.-Iletep0. roc. skoH.
yH-T. - Mocksa : FOpaiit, 2016. - 328 c. - (bakanaBp. AkageMuueckuii Kypc)

JononHurenbHas IuTeparypa
1. BapnansH M. A. HopmupoBaHue U CHU)KEHHE 3arpsi3HEHMS OKpyskarolei cpeasl : [Ipaktu-
kyM. — bpatck : U3a-Bo bpl'Y, 2016. — 148 c.
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KoHTpobHbBIE BONPOCHI 11 CAMOIIPOBEPKH

1. KakoBbl COBpeMEHHBIE HANPABIEHNSI HOPMUPOBAHUS U BUJIbI SKOJIOTMUYECKUX HOPMATUBOB?

2. Kakwue 3Tansl 0TE4eCTBEHHOTO U 3apy0eKHOTO OIBITa CO3JJaHUs SKOJIOTHIECKUX HOPMATHBOB
BbI 3HaeTe?

3. B 4eMm MOryT BbIpakaThCsl M HPOSIBIATHCS NPU3HAKU YCTOMYHMBOCTH 3KOCHCTEM U TEPPUTO-
pHil K BHEIIHUM BO3JEHCTBUAM?

4. Ha uyem ocHOBaHa Hay4Has 0a3a CaHHUTApHO-TUTMEHUYECKOro HopmupoBaHus Poccun? Ka-
KUM 00pa3oM MPOU3BOJIUTCS U3MEPEHUE HKOJIOTHUYECKUX HArpy30K Ha TEPPUTOPHH U IKOCH-
CTEMBI?

5. Ha ocHOBaHMM KakuX AaHHBIX U JUIS KaKMX LI€JI€H yCTaHABINBAIOTCS NPEICIbHBIE 3HAUCHUS
BO3JCHCTBUI HA TEPPUTOPUU U SKOCUCTEMBI?

IIpakTnyeckoe 3ansaTHe Ne2. PacueT MaKCHMAJIBbHOM NPU3eMHON KOHLIEHTPALMHU
BPE/IHOI'0 BellecTBA, COAEPKAIIErocsi B BbIOPOCaxX OANHOYHOI0 HCTOYHUKA

[{enb paOoThI: MPHOOpPETEHNE HABBIKOB OIPEICIICHUS] MAKCUMAaIbHOM MPU3EMHON KOHLIEHTPAIH
BPEIIHOTO BEIIECTBA, CONEPIKAIIErocs B BHIOPOCAX OJAMHOYHOIO TOYEYHOTO MCTOYHHUKA, pacueT-
HBIM METOJIOM.

3apanue: [Ipyn mOArOTOBKE K MPAKTUYECKOMY 3aHATHIO OOYYaIOLUIMMCS PEKOMEHIYETCsl IOBTO-
PUTH CIICAYIONIME TOHATH: HEeOJIaronpHsITHbIE METEOPOJOTHYECKUE YCIIOBHS, MaKCHMaJbHAs
IpU3eMHasi KOHLEHTpalus, Ko3dduiuent crpatudurannu arMmochepsl; HICTOUHUK 3arpsi3HEHUS
aTMocdepsl. MI3yuuTh OCHOBHBIE TEOPETUUECKHUE CBEICHUS C HCIOIB30BAHUEM JINTEPATYpHI [2]
[5] m3 m.7.

Buinoanums cnedyrowee 3adanue:

1. OnpenenuTh MakCUMaJbHOE 3HAUYEHHUE MPHU3EMHOM KOHIIGHTPALUU 3arpsi3HSIONIETO Be-
mectBa atMocdepe Cy, MI/M>) pU BBEIOPOCE MBLIETA30BOM CMECH M3 MCTOYHHUKA 3arPA3HEHHs
atMocdepsl (M3A) ¢ KpyribIM ycTheM MpHU HEOIAronpUATHBIX METEOPOJIOTHYECKUX YCIOBUAX U
JIBYX CKOPOCTSIX BeTpa: onacHoi Uy 1 oTinuyaromieiics ot onacHoi — U (M/c).

2. Onpenenutsb paccTostHUS Xy U Xyu (M), HA KOTOPBIX JOCTUIAETCsS MaKCUMAaJIbHOE 3Hayde-
HME NPHU3EMHON KOHIIEHTPAIUK 3arpssHsomero semecrsa armocdepe Cy u Cyy (Mr/m3) mpu
HEOIAronpHUsTHBIX METEOPOJIOTHUYECKUX YCIOBHIX U JIBYX CKOPOCTSAX BeTpa: omacHoi Uy U OT-
nuyaroniercs ot onacuoi — U (m/c).

3. CpaBauth Cy ¢ Cyuu, Xu ¢ Xuv.

4. Cnenatb KpaTKU€ BBIBOJIBI.

BapuanTsl 3ajaHuii 17151 BBIIOJTHEHUST PacYeTOB MpHUBeIeHbI B Tabnue 2.1.

Tabauya 2.1
BapuanTsl 3aganuii 115 npakTHUecKoi paboTer Ne2
No BapH- N, H’ " wo, Tr’ oC TB’ o D, " F MSOZ, MNO‘, MSOH])I’ 4 .
aHTa IIT. M/C r/c r/c r/c
1 1 35 7,0 125 25 1,4 1 12,0 0,20 2,6 180 1
2 1 40 6,8 123 23 1,5 1 12,5 0,25 3,0 200 1
3 1 35 6,9 122 23 1,3 1 11,9 0,27 3,2 220 1
4 1 40 7.1 125 23 1.4 1 124 | 021 2.9 180 | 1
5 1 35 7,2 122 25 1,6 1 12,3 0,30 3,1 200 1
6 1 45 7,8 123 24 1,5 1 12,5 0,26 2,7 200 1
7 1 40 7,0 125 25 1,3 1 12,1 0,31 2,8 160 1
8 1 35 7,2 123 25 1,2 1 12,0 0,22 3,0 180 1
9 1 40 7,0 125 23 1,6 1 12,2 0,26 2,6 200 1
10 1 45 7,4 124 23 1,2 1 12,1 0,32 2.4 180 1
11 1 35 7,1 122 26 1,5 1 12,1 0,20 2,9 180 1
12 1 50 6,9 125 24 1,5 1 11,8 0,24 2.3 160 1
13 1 40 6,9 125 25 1,6 1 12,1 0,25 2,8 160 1
14 1 45 7,0 123 24 1,5 1 12,5 0,28 2,9 180 1
15 1 50 7,1 125 25 1,6 1 11,9 0,29 3,0 200 1
16 1 35 7,2 125 22 1,5 1 12,4 0,24 2,6 160 1
17 1 35 6,8 122 24 1,3 1 12,3 0,23 2,8 180 1
18 1 40 7,0 124 25 1,2 1 12,5 0,25 2,9 200 1
19 1 45 7,2 123 24 1,6 1 12,5 0,29 3,0 200 1
20 1 50 7,0 123 23 1,4 1 12,6 0,30 3,2 200 1

Tlops1oK BLINOJHEHU:
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B ocHOBY MeTOAMKHM pacyeTa KOHIICHTpAIWii B aTMOC(EPHOM BO3IyXe BPEIHBIX BEIIECTB,
COJIEp>KalINXCsl B BEIOpOCax MPEANPUATHH, MOJO0KEHO YCIOBHE, MIPH KOTOPOM CyMMapHasi KOH-
LEHTpalusl KaXJI0ro BPeJHOr0 BEUIECTBA HE JOJHKHA MPEBBIIIATh MAKCUMAJIBHO Pa30OBYIO IIpe-
nenbHo nonycrumyro kKoHmeHtparuo (I11Ky p) manHoro BemecTsa B aTMOCHEPHOM BO3IyXE.

MaxkcuMaIbHOE 3HaYE€HHE TIPM3EMHOM KOHIIEHTpAUK BpeqHoro Bemectsa Cy (Mr/m3), mpu
BBIOpOCE 2opsuell TAa30BO3AYIIHOW CMECH W3 OAMHOYHOTO TOYEYHOTO HMCTOYHHKA C KPYTJIBIM
YCThEM JIOCTUTAET MPHU HEOMATOMPHUITHBIX METEOYCIOBUSIX HA PACCTOSHUM Xy (M) OT UCTOYHUKA
U ompeaensieTcs mo GopMmyie:

C, = AM-F-m-n-n

H> 3V AT

rae A, F, m, n, n — 6e3pasmepubie kodpdunmentsr; M (T/c) — Macca BpeIHOTO BEIIECTBA,

2.1)

BBIOPACKIBAEMOTO B arMocdepy B eauHuIly Bpemenu; H (M) — BeicoTa ucTouHuka; Vi (M>/c) —
o0beM BbIOpachiBaeMoil razoBo3aymHoi cmec; AT (°C) — pa3HOCTh MEX]y TeMIepaTypoil Bbl-
OpacbIBaeMO# ra30BO3YLIHON cMecH Tr U TeMIEepaTypoil OKpy Karoero arMoc(epHoro Bo3ay-
xa Ts.

Koadduuuent crparudpukamun atMmocdepsl 4 yIUTHIBACT pacCcEeMBAIOIINE CBOMCTBA aTMO-
cdeprl. OH 3aBUCHT OT TEMIIEPATYpPHOTO TPaJMEHTa M OINpENeNsieT YCIOBHs BEPTUKAIHHOTO U
TOPU30HTAJIFHOT'O paccenBaHus BEIOPOCOB. 3HaueHUs kKo3(duunenta 4 Uit pa3IUUHBIX Teorpa-
¢uueckux paitoHoB Poccun, cooTBeTCTBYIOIIME HEOIATOMPUATHBIM METEOPOJIOTUYECKUM YCIIO-
BUSIM, NIPH KOTOPBIX KOHIIGHTPALMsl BPEIHBIX BEIIECTB B aTMOC(EPHOM BO3/AyXe MaKCHUMaJbHa,
MIpUBE/ICHBI B Ta0muiie 2.2.

Tabauya 2.2
3HayeHus ko3 duumenta 4 s pa3nuyHbIX reorpaduyeckux paitonoB Poccun
o 3HaueHue
Ieorpaduueckue paitoHbI
KO3 pUIIeHTa
(xynmMarmyeckne 30H6 Pocenn) A
Bypsitus, Untunckast o0actb 250

EBporneiickas reppuropus (paiionsr PO 1oxHee

50° c.m1., pationsl Huxaero [ToBomkest n KaBkasa), lamsHuid
Bocrok n ocranensie Tepputopun Cubupu 1oxuee 50° c.1. 200
( ucrounuku BeIcoTON MeHee 200 M)

EBporeiickas reppuropus u Ypai ot 50° mo 52° c.or. (uc-

TOYHUKH BbIcOTOM MeHee 200 m) 180
EBporeiickas Teppuropus u Ypain ceBepree 52° c.mr. (3a 160
HCKJIIOUYeHNeM neHTpa EBporneiickoii yactn)

Mockosckasi, Tynbckas, Pszanckast, Bnagumupckas, Kamyx- 140

CKasl, BanoBckast obacTu

BenmuunHa M, MOXET OIpEeneNsaTbCs pacdeTOM B TEXHOJIOTMYECKOM YacTH IPOEKTa WU
IIPUHUMATHCA B COOTBETCTBUHU C JEHCTBYIOIIMMHM JJIsi JAHHOIO NMPOM3BOACTBA WM Ipoliecca
HOpMaTUBaMH.

BbespasmepHsblil KOAQGUIUEHT F yUUTHIBAET CKOPOCTh OCEaHMs BPEIHBIX BEIIECTB B aTMO-
chepHom Bo3xyxe. s BpemHBIX ra3zo00pa3HBIX BEIIECTB U MEJIKOIMCIIEPCHBIX a’3po30Jiel
(BB, 3071a U T.I1.), CKOPOCTH YHOPSAOYEHHOIO OCEJaHUsI KOTOPHIX MPAKTUUYECKH paBHA HYJIIO,
F=1. Jlna MenKoOUCIEPCHBIX a’p030Jei (KpoMe yKazaHHBIX BbIIE), IpU 3(P(HEKTUBHOCTH
O4YHMCTKH BbIOpOCOB He MeHee 90 %, F'=2; ot 75...90 % F =2,5; menee 75 % u nipu OTCYTCTBUU
OUUCTKHU F' = 3.

BbespaszmepHslif k03 puueHT 1 yYUTHIBaeT BIMSHUE pelbeda MECTHOCTU Ha pacCerBaHUE

IIPUMECEH.
O0beM (pacxo/) BRIOpackIBAEMOI Ta30BO3AYIIHON cMecH Vi onpenenseTcs no ¢popmyie:
n-D?
Vi= 2 W, . (2.2)

3HaueHUs K03()(HULMEHTOB m U 1 3aBUCAT OT NapameTpoB f, Vy, V' f,:
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3 Wo2 -D
f=10——,
H"-AT
TJIe Wo— CpeIHsIsl CKOPOCTh BBIXOJa Ta30B U3 YCThsl HCTOUYHUKA BBIOpOCa, M/c; D — muameTp
YCThSl HCTOYHHKA BBIOpOCA, M;

Vi = 0,65;/% : (2.4)

= 13902 (2.5)

(2.3)

_ 3
f,=800-(V)". (2.6)
KoaduimeHTsl m 4 n yIUTHIBAIOT YCIOBUS BBIXOJA Ta30BO3IYIIHOW CMECH M3 YCThS HC-
TOYHHUKA BBIOpOCA.

Koadduuument m onpenensercs B 3aBUCUMOCTH OT MapaMmerpa [ 1o Gpopmyniam:
1
m =
0,67 +0,13/f +0,343[f
1,47
m=
Jr

Koadduuuent » npu f <100 onpexnensiercss B 3aBUCKMOCTH OT napameTpa Vy 1o Gpopmynam:

npu f< 100; (2.7a)

npu [ >100. (2.76)

npu Vy <0,5 n=44Vy; (2.8a)
npu 0,5< Vu<2 n=0,532-V\> 2,13 -Vu+3,13; (2.80)
npu Vy =2 n=1. (2.88)

[Mpu f>100 wmu AT = 0 xo3ddunuent »n Berauciusiercs mo popmynam (2.8a), (2.86), (2.88)
pu V= V.

BeicoTa (M) OIMHOYHOTO UCTOYHUKA / — 3TO BBHICOTA UCTOYHMKA HAJl YPOBHEM 3€MIIM, IIPH
KoTopoM oOecrieunBaercs He mnpesblimatoniee [1/IK 3HaueHne MakcUManbHOM NMPU3EMHON KOH-
LIEHTPALlUU BPEIHbIX BeulecTB. /|1l Ha3eMHBIX HCTOUHUKOB IPUHUMAIOT [ = 2 M.

Temmeparypy OKpyXaroIero arMocepHoro Bo3ayxa /s IpUHUMAIOT PaBHOM CpeHel Mak-
CUMaJIbHOM TeMIepaTrype HapyXHOTO BO3Ayxa HamOozee jkapkoro mecsna roga mo CHull
2.01.01-82, a Temmeparypy BblIOpachiBaeMOi B armocepy ra3oBo3aymiHOW cmecu Tr —
10 JIEHCTBYIOIIMM Ul JAHHOTO ITPOU3BOJICTBA TEXHOJIOTUYECKUM HOPMATHBaM.

JUis KOTeNbHBIX, pabOTAIOIIUX MO OTONHUTEIBHOMY TpadHKy, JAOMYCKAeTCs MPH pacyeTax
IIPUHUMATh 3HA4eHMsI 1 paBHBIM CPEJHUM TEMIIEpAaTypaM Hapy>KHOTI'O BO3/yXa 3a CaMblil XO-
noauslil Mecar; mo CHull 2.01.01-82.

[Tpu BBIOpOCE M3 OJJMHOYHOTO TOUEYHOTO HCTOUHUKA C KPYTIIBIM YCTHEM X0J100HOU Ta30BO3-
IOYLIHOW CMECH, MAKCUMAaJIbHOE 3HAUYE€HHE NPU3EMHON KOHIEHTpauuu BpeaHoro BemecTBa Cy
(Mr/M®), mpu  HEOGIArONMPHUATHBIX METEOPOJIOTHYECKUX YCIOBUSAX Ha paccTosHud Xy (M)
OT UCTOYHHUKA U OompeAaesseTcs no popmyre:

Cu = f'[m ; (2.9)
rae K — ko3 duiuent, onpeaensemMslii mo Gopmyre:
D 1
= npu f>100u V'v>0,5, 2.10
RN pu f (2.10)

npudeM Ko3QQHUIHUEHT 71 ONpeensieTcs Mo BbleyKa3aHHbIM (popmynam npu Vy = V.

Amnanornuno, npu f <100 u Vy <0,5 wnmm £ >100 u Vv <0,5 (cmyyan mpenensHO MallbIx
OTaCHBIX CKOpOCTel BeTpa), pacueT Cy MPOU3BOAUTCS 1O PopMyJIe:

_AM-F-m'n
CM—TJ(, (2.11)
rone m'=2,86m, mpu f <100, V, <0,5; (2.12a)
m'=0,9 npu f >100, V', <0,5. (2.120)

Pacctosiane Xy (M) OT MCTOYHHMKa BBIOPOCOB, Ha KOTOPOM INpH3eMHas KoHueHTpauus C
(Mr/m?), pu HEGIArONPUATHBIX METEOPOJIOTHYECKUX YCIOBHUSX JIOCTUTAeT MAKCUMAJIbHOTO 3Ha-
gerust Cy, onpeensercs no Gopmye:
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Xy = %-d-H, 2.13)

rae d — 6e3pa3MepHbIil KO3 UIHEHT, 3HAUYCHHE KOTOPOTo OnpeesnseTcs mo Gopmynam:
npu f <100

d=2,481+0283) mpuVu<0,5; (2.14a)
d=4,95V,(1+0283[f) mpu0,5<V,<2; (2.146)
d=1JV, (1+0283f) npu Vi>2; (2.14B)

npu f>100 (mmu AT = 0)

d=15)7 npu V'y <0,5; (2.15a)
d=114V" mpu 0,5 < V'y <2; (2.156)
d=16.v! pu V' > 2. (2.15B)

3HaueHue omacHoi ckopoctu BeTpa Uy (M/c) Ha ypoBHe ¢urrorepa (00br9HO 10 M METpPOB OT
YPOBHS 3€MJIH), TIPH KOTOPOH MOCTUTAeTCs] HAuOOJbIllee 3HAYCHHE TMPU3EMHON KOHIICHTPAINH
BpeaHbIX BemecTB Cy, onpeensercs mo Gopmynam:

npu f <100

Uu=0,5 mpu Vu<0,5; (2.16a)
Uv=Vu mpu 0,5< Vu<2;  (2.166)
Us=Vu(1+0,12,/f) 1pn Vi>2; (2.16B)
npu /2100 umun AT =~ 0

Uu=0,5 tpu V' <0.5; (2.17a)

Uw= V' 1ipu 0,5 < V'y<2; (2.176)
Us=22V%  1pu Vi >2. 2.(178)

MakcumanbHOE 3HaU€HHE MTPU3EMHOM KOHIIEHTPALMKU BpeaHOro BemecTBa Cyu (mr/m?) npu
HEOJIaronpHUsTHBIX METEOPOJIOTUIECKUX YCIOBUSAX H CKOPOCTH BeTpa u (M/C), OTIMYAIOLICHCS OT
OIaCHOM CKOPOCTH BETpa iy (M/c), onpeaensiercs no popmyre

Cuu=r"Cy, (2.18)

U

rac r — 6e3pa3MepHa;1 BCJIMYHHA, OompcaciisicMasa B 3aBUCHMMOCTU OT OTHOIICHUA U_ 110

M

puc. 1 nnu no ¢popmynam:

2 3
_0.67U U | _134 U v <1
r 0,67UM+1,67[UMJ 1,34(UJ mpu & <1;  (2.19a)
30,
r= u mpu Y (2.196)

vY _(u v,
u
() (&)

[Ipu npoBeneHNH pacyeToOB HE MCIONB3YIOTCS 3HA4YeHUsi ckopocteid Betpa U < 0,5 m/c, a
Takxke ckopoctu Berpa U > U*, tne U* — 3HaueHHne CKOPOCTH BETpa, MPEBHIIIAEMOE B JaHHOU
MECTHOCTU B CPEJAHEM MHOTOJIETHEM pexume B 5 % ciydaeB. DTO 3HaUEHHUE OIPENEISAETCS 10
KJIMMaTU4YECKOMY CIIPAaBOYHHUKY.

Paccrostaie ot uctouHmnka BeiOpoca Xyu (M), Ha KOTOpOM Mpu ckopocTu BeTpa U u HeOna-
TOIPHUATHBIX METEOPOJOTUYECKUX YCIOBUIX MPU3EMHAsI KOHIEHTPALUS BPEIHBIX BELIECTB J0-
CTUraeT MakCUMaIbHOro 3Ha4enus Cyy (Mr/m?), onpenensercs no Gopmye:

o o U
rae p — 6e3pa3MepHbId KOIPDUITUEHT, ONPEACTIIeMbIi B 3aBUCHMOCTH OT OTHOIIIEHUS ——
M

o puc. 2.1
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0 1 72 3 4 5§ 6 7 & 9

Puc. 2.1
Wi 1o Gpopmyam:
npn Ui <025 p=3; (2.21a)
5
U U
0,25<«— <1 =843|1-— | +1; 2.216
I )
U U
—>1 =0,32 — +0,68. 2.21
P p U (2.218)

®opma otuerHocTH: OTUeT 1O BHIIETIpUBEACHHON (opme (1. 9.1). JOMOTHUTENBHO OH JOJHKEH
coJiepkaTh cpaBHUTENbHBIN aHAIN3 Cy U Cuu; Xu 1 Xuv.

OcHoBHAas JIUTEPATYPA
1. ®punnann C.B. ITlpombimuienHas skojorusi. OcHOBBI WHXKeHepHBIX pacueros/ C.B.
Opunnang, JI.B. Psnoucosa, H.P. Ctpenbuosa, P.H. 3ustaunos. — M.: KonocC, 2008. — 176 c.

JononHurenbHas IMTeparypa
1. BapnansH M. A. HopmupoBaHu€e U CHIKEHUE 3arpsiI3HEHUS OKpy Karolien cpensl : Ipak-
TukyM. — bparck : M3a-Bo bpI'VY, 2016. — 148 c.

KoHTposbHbIe 3a1aHNs JUIS CAMOIIPOBEPKH

1. Vkaxure Qopmyny s pacueTa MaKCUMaJIbHOW MPU3EMHOM KOHIICHTPALUHU BpPEIHOMN
MIPUMECH, CO3/1aBaeMOM B IIPU3EMHOM CJIO€ aTMOC(EPBI: a) TOpSINM; 0) XOIOAHBIM HCTOYHUKOM.

2. Yro nokas3pIBaIOT apamMeTpsl m u n?

3. Yto noka3bIBaeT KO3 PUIHUEHT cTpaTuukanun armocheps A?

4. Yemy paBeH ko3¢ ueHt F ist: a) ra3000pa3HbIX BEUIECTB; 0) MENKOAUCIIEPCHBIX a3po-
30ei?

5. Ykaxute popMyiy Uil pacdyera BBICOTHI TPYObI, BBIOPOC U3 KOTOPOW CO3JaeT B MPU3EM-
HOM cJi0€e aTMOC(hepbl MAKCUMAJIbHYIO PU3EMHYIO KOHLIEHTPAIUIO BpeaHO# npumec Cy.

IMpakTuueckoe 3ansiTue Ne3. Pacuer pacceMBaHusI BpeJHOTO BelleCTBAa, COAEPKALIETOCH B
BBIOpOCAX OJIMHOYHOT0 HCTOYHHKA

[{enp paGoOThI: MPUOOPETEHNE HABBIKOB OIMPEICICHHS MPU3EMHBIX KOHIICHTPAIIUH BPEIHOTO Be-
IIeCTBa, COJEPIKAIIET0ocsl B BRIOPOCAaX OJMHOYHOTO MCTOYHHUKA, MO OCH (pakena BeIOpoca U 1O
MEPICHIUKYISIPY K HEMY PaCueTHBIM METOJIOM.

3apanue: [Ipy MOArOTOBKE K MPakTHYECKOW paboTe 00ydaronMces peKOMEHIYETCsl H3yYUTh OC-
HOBHBIE TEOPETUUYECKUE CBEJICHUSI C UCTIOIb30BAHUEM JIUTEPATYyphI [2] u [5] u3 11.7.
Buinoanums cnedyrowee 3adanue:

1. Onpenenuts Npu3eMHBIE KOHIEHTPALMU 3arpssHsioniero emecrsa C (Mr/m*) mo ocu
¢akena BeIOpOCa Ha pa3IMYHBIX paccTOSHUAX X (M) MpH BBHIOpOCE Tra30BO3MYIIHOW CMECH M3
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N3A ¢ KpyriabIM yCTheM IpU HEOIAronpusITHBIX METEOPOIOTUYECKUX YCIOBUAX M OMACHON CKO-
poctu Betpa Uy (M/C).

2. Tloctpouts rpaduk pacmpeneneHuss KOHIeHTpauui mo ocu (akena BeiOpoca Cr = f(X)
VIS CeMYIONINX UHTepBanoB 3HaueHui X: 50 M mpu X/X\<1 u 200 m ipu X/X >1.

3. OnpenenuTsh IpU3EMHBIE KOHIIEHTPALUK 3arpssHstomero semectsa Cy, (Mr/mM°) 1o nepren-
TMKYJSIpY K ocu (pakena BbiOpoca U3A ¢ KpyriibIM yCThEM Ha Pa3iIMYHbBIX PACCTOSHUSX Y (M) HpH
HEOJIaroNpUSATHBIX METEOPOJIOTMYECKHX YCIOBHSAX M OMACHON cKOpocTH BeTpa Uy (M/C).

4. Iloctpouts rpaduk pacrnpeaeseHus KOHLUEHTpAIMHA M0 MEpIEeHANKYIApY K ocu (akena
BbIOpoca C, = f(Y) ans cnenyromux uHTepBaioB 3HaueHuit Y: 20, 40, 60, 80, 100 m.

BapuanTsl 3ajaHuii 17151 BBIIOJTHEHUSI PacYeTOB MpHUBeeHbI B Tabnue 3.1.

Tabauya 3.1
BapuanTsl 3aganuii a5 mpakTHueckoit paboter Ne3
No BapH- N, H’ " wo, Tr’ oC TB’ o D, " F MSOZ, MNO‘, MSOH])I’ 4 .
aHTa IIT. M/C r/c r/c r/c
1 1 35 7,0 125 25 1,4 1 12,0 0,20 2,6 180 1
2 1 40 6,8 123 23 1,5 1 12,5 0,25 3,0 200 1
3 1 35 6,9 122 23 1,3 1 11,9 0,27 3,2 220 1
4 1 40 7.1 125 23 1.4 1 124 | 021 2.9 180 | 1
5 1 35 7,2 122 25 1,6 1 12,3 0,30 3,1 200 1
6 1 45 7,8 123 24 1,5 1 12,5 0,26 2,7 200 1
7 1 40 7,0 125 25 1,3 1 12,1 0,31 2,8 160 1
8 1 35 7,2 123 25 1,2 1 12,0 0,22 3,0 180 1
9 1 40 7,0 125 23 1,6 1 12,2 0,26 2,6 200 1
10 1 45 7,4 124 23 1,2 1 12,1 0,32 2.4 180 1
11 1 35 7,1 122 26 1,5 1 12,1 0,20 2,9 180 1
12 1 50 6,9 125 24 1,5 1 11,8 0,24 2.3 160 1
13 1 40 6,9 125 25 1,6 1 12,1 0,25 2,8 160 1
14 1 45 7,0 123 24 1,5 1 12,5 0,28 2,9 180 1
15 1 50 7,1 125 25 1,6 1 11,9 0,29 3,0 200 1
16 1 35 7,2 125 22 1,5 1 12,4 0,24 2,6 160 1
17 1 35 6,8 122 24 1,3 1 12,3 0,23 2,8 180 1
18 1 40 7,0 124 25 1,2 1 12,5 0,25 2,9 200 1
19 1 45 7,2 123 24 1,6 1 12,5 0,29 3,0 200 1
20 1 50 7,0 123 23 1,4 1 12,6 0,30 3,2 200 1

I1opsAOK BBIOJHEHUS:

ITpu omacHo# ckopoctH BeTpa Uy NpU3eMHas KOHIEHTpalus BpeaHbix Bemects C (Mr/m°) B
atMocdepe 1o ocH ¢akena BbIOpoca Ha Pa3IMUHBIX PAcCTOSIHUAX X (M) OT MCTOYHMKA BBIOpOCa,
ompezensercs mno hopmye:

C=81"Cy, (3.1)

rae Cy (Mr/M?) — MakCHUMaJIbHOE 3HAUEHHUE NMPU3EMHON KOHIIEHTPALMU BPEIHOTO BELIECTBA
IpU BBEIOpOCE Ta30BO3AYIIHON CMECH U3 OJIMHOYHOTO UCTOYHMKA (3HaueHne Cy MPUHUMAETCS U3
MPaKTUYeCcKOi paboTsl Ne 2);

o o X
S1— 6e3pa3mMepHbIil KOAPHUITUESHT, ONPEISIISIEMbIN B 3aBUCHIMOCTH OT OTHOIICHHS] —— U KO-

M

s dunmenta F mo puc. 3.1

St s - 8
JAUS -
08
08
o6
2il T
04 -
0,4+ :
02
021
N I 1 1 1 J
I ! ! L ) ] | f ‘0 02 04 06 08 x/xy
0 1 2 3 4 | 7 x/xy B
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06 08 x/xy
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Puc. 3.1
WK 10 popMyTIam:
4 3 2
S1=3 [iJ 8 Lij + 6[£J mpn - <1; (3.2a)
si= B mpul<X <8,  (3.26)
X X,
0,13 — | +1
3
X
Si= _ npu F< 15 u X£>8; (3.28)
3,58()(] —35,2(X]+120 !
X, X
Si= ! npn F>1,5n —->8. (3.2r)

2
0,1 L] 42,47 X
X, X

XM
-17,8

. X
J1s1 HU3KUX U HAa3eMHBIX UCTOYHUKOB BbICOTOM (2<H <10), npu 3HaUYECHUSIX X—<l, BEJIU-

ypHa S1 B hopmyre (3.2) 3aMeHsieTcs Ha BENUUMHY S, , KOTopas ompezensercs no Gopmyie:

S;/=0,125(10 — H) + 0,125(H — 2)-S1. (3.3)
3Ha4yeHye NMPU3EMHOM KOHIEHTPAIMU BPeHbIX BemecTB B armocdepe C, (Mr/m®) Ha pac-

CyZSZ'C,

cTosiHUU Y (M) IO MePIEHAUKYISPY K ocH (hakena BeIOpoca ompeaensercs mo Gopmye:

(3.4)

rae S> — 6e3pazMepHbIil k03D PUIHEHT, ONpeeNsieMblid B 3aBUCUMOCTH OT CKOPOCTH BETpa

Y
U (M/c) 1 OTHOLIEHHS “y 110 3HAYEHHIO aPIyMEHTa 1y

2
th=——apu U<S;
x2

572
Ly =—2 npu U> 5,
X

(3.52)

(3.56)

o puc. 3.2 wim o Gopmyme

1

(3.6)

R TR T TSI
(+ y+ > y+ y+ > y)

28



L L L

0 0 02 73

Puc. 3.2

Pacuetsr 3arpsi3sHeHus atMocepsl Ipu BEIOpOcax ra3oBO3AYLIHONH CMECH W3 MCTOYHHKA C
IPSIMOYTOJBHBIM YCTheM (LIaXThl) MPOU3BOJUTCSA 110 PUBEACHHBIM BhIIIE (hOpMyJIaM TP Cpe-
HEN CKOPOCTH Wo, M/C ¥ 3Ha4enusix D =D, (M) u V1=V1, (M*/c).

CpenHsisi CKOPOCTh BBIXO/1a Ta30BO3AYIIHON CMECH Wo, M/C, OTIpelieNsIeTcs Mo Gpopmyie
S (3.7)

L-b
rae L — yMHa ycThs, M; b — IIUPHUHA YCThS, M.
O dexTuBHBIN AMaMeTp ycThs Ds, M, onpeenseTcs mo Gopmyie

2L-b
= . (3.8)
L+b
O¢ddexTuBHBINA pacxox BeIXoIAIIeH B arMocepy B €IUHHIy BPEMEHHM T'a30BO3AYIIHOM
cMmecu Vs, M3/c, onpenensiercs 1o Gopmyiie

2
Vip= " f’ Wy (3.9)

JJ11 ICTOYHUKOB C KBaJpaTHBIM ycTheM (L=b) 3¢ dexTuBHbIN auametp D, paBHSAETCA JJIMHE
CTOPOHBI KBajJpaTa. B OCTaJIbHOM pacdeT pacCeMBaHMUs BPEAHBIX BEILIECTB NPOU3BOIJUTCS KAK
1151 BBIOpocoB u3 U3 A ¢ KpyTriabIM YCThEM.

wo =

)

®opma otuerHOocTH: OTUEeT MO BHILIETIpHBENeHHON hopme (1. 9.1). JIoNOTHUTENBHO OTYET J0JI-
KEH COJICPXKATh:

— rpaduuecKue 3aBUCHMOCTH MTPU3EMHBIX KOHIICHTPALUI 3arpsA3HSIONINX IPUMECEeH OT paccTosi-
HUS OT UCTOYHHKA BBIOpoca 1o ocu ¢akena Beiopoca Cyr = f(X);

— rpaduuecKue 3aBUCUMOCTH MTPU3EMHBIX KOHIICHTPALUH 3arpsA3HSIONINX IPUMECEeH OT paccTosi-
HUS 110 TIEPIEHINKYJIIPY K ocH (pakena Beiopoca Cy, = fY);

— aHaJIM3 MONyYeHHbIX Tpaduueckux 3apucumocteit Cy = f(X) u C, = f(Y).

OcHoBHAas JIUTEPATYPA
1. ®punnann C.B. ITlpombimuienHas skojorusi. OcHOBBI WHXKeHepHBIX pacueros/ C.B.
Opunnang, JI.B. Psnoucosa, H.P. Ctpenbuosa, P.H. 3ustaunos. — M.: KonocC, 2008. — 176 c.

JononHurenbHas IMTEpaTypa
1. Bappansa M. A. HopMupoBaHue U CHUKEHUE 3arpsA3HEHMsI OKpy karoe cpensl : Ipak-
TukyM. — bparck : M3a-Bo bpI'VY, 2016. — 148 c.

KoHTponbHble 3a1aHKs JUIsl CaMOIPOBEPKU

1. JIns KakuX yCcIOBUN MPOU3BOJUTCS PAcUeT pacCEMBaHUS BEIOPOCOB MO OcH (hakena u 1o
NEPIEHIUKYISIPY K HEMY?

2. Vxaxure GopMyIty Ul pacyeTa IpU3eMHON KOHIIEHTPALUH BPEIHOM MTPUMECH, COJIep-
karmerics B Beiopocax M3A, o ocu daxemna Beiopoca?

3. Kakyro ¢popmy nmeeT rpadudeckast 3aBUCUMOCTD MPU3EMHON KOHLIEHTPAIMH BPeIHON
IIPUMECH OT PacCTOSIHUSA OT UCTOYHMKA BBIOpOCA M0 HAIIPABJICHUIO OCH €ro (akerna?

4. Kakyto ¢popmy umeer rpaduueckasi 3aBUICUMOCTb IPU3EMHON KOHIIEHTPALUN BPEIHOM
IIPUMECH OT PacCTOSIHUS OT UCTOYHMKA BBIOpOCA MO MEPIIEHANKYIAPY K ocH ero (akena?

5. YTo 03HayaeT TEPMHH «OIAaCHas» CKOPOCTh BeTpa?’
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IIpakTnyeckoe 3ansitue Ne4. Yuer pesabeda MeCTHOCTH M (POHOBBIX KOHLEHTPAUMI NpPH
pacdere 3arpsi3HeHHs aTMOc(epbl BLIOPOCAMH OIMHOYHOI0 MCTOYHMKA

[{enp paGoTHI: TPUOOPETEHIE HABBIKOB OMPEICICHUS MPU3EMHON KOHIICHTPAIIMH BPETHOTO Be-
IIECTBA, COACPKAIIETOCS B BHIOpOCAX OAMHOYHOT'O MCTOYHHKA, PACUETHBIM METOJOM C YYETOM
penbeda MecTHOCTH

3aganue: [Ipyn MOArOTOBKE K MPAKTUYECKOMY 3aHATHIO O0OYYaIOLUIMMCS PEKOMEHIYETCsl IOBTO-
PUTH COOTBETCTBYIOLIMI TEOPETUYECKUI MaTepuall o aureparype [2] u [5] u3 n.7.
Buinoanums cnedyrowee 3adanue:

1. OmpenenuTh NpU3EMHBIE KOHLEHTpAIMM 3arpsi3Hstomero BemiectBa arMmochepe Ci
(Mr/M®) 1o ocu (akena BEIOpPOCA Ha Pa3IUUHBIX PAcCTOSHMAX X (M) TIPU BBHIOPOCE MBLIEra3oBoi
CMECH U3 OJIMHOYHOT'O TOYEYHOTO MCTOYHHMKA C KPYIJIBIM YCThEM, PACIIONIOKEHHOTO Ha HEPOB-
HOW MECTHOCTH, NpPH HEOJAroNpHUATHBIX METEOPOJIOTHYECKUX YCIOBUSX M OMACHOW CKOPOCTH
Betpa U, (M/c).

2. Ioctpouts rpaduk pacupeneneHus KoHeHTpauuid Cx = f(X) Ans caenyromux HHTepBa-
noB 3Ha4eHu# X: 50 M ipu X/ Xy < 1 1 200 m ipu X/ Xy > 1.

3. CpaBHUTbH MOJTyUYCHHbIE PacUETHbIC 3HAYCHUS MPU3EMHBIX KOHIeHTpauui Cyx A mepe-
CEUEHHON MECTHOCTH C COOTBETCTBYIOIIMMHU 3HAUYEHUSIMH JIi POBHOH MECTHOCTH, TOJTY4YEHHBI-
MU B IIpaKTHUecKoil padore Ne 3.

4. Cnenatp BBIBOJ O BIUSHHU pelibeda Ha pacCerBaHUE 3arps3HSIONIMX BEIIECTB B aTMO-

chepe.

HcxonHble JaHHBIE NI BBIIOJIHEHUS 3aJaHuUs TPUBEeHBI B TabmuIe 4.1.

Tabauya 4.1
BapuanTsl 3a1anuii U1t mpakTudeckoi padboTsl Ned
Ne BapuanTa ho, M ao, M X0 Ne Bapuan- ho, M ao, M X0
Ta

1,6,11,19,20 70 600 200 6, 16 75 700 200
2,7,12,16 65 550 150 7,17 65 500 200
3,8,13,22 75 650 250 8, 18 55 500 150
4,9 14,17 70 650 200 9,19 70 550 150
5,10, 15,18 60 500 150 10, 20 75 600 200

I1opsAAOK BBINOJIHEHUS:

Bnusiaue penbeda MECTHOCTH Ha pacceMBaHHE BPEIHBIX NMpUMecell B aTMocdepe ycTaHaB-
JMBAETCS HA OCHOBE aHAIM3a KapTorpaduyeckoro mMaTepuaa, OCBEIIAIOUIEro penbed MecTHO-
cTu B paauyce 10 50 BICOT Hanbosee BEICOKOTO U3 pa3MeIlaeMbIX Ha MPOMBIIIICHHOHN TUIOMIa/I-
K€ UCTOYHUKA, HO HE MEHEE UEM /10 2 KM.

N3BecTHO, 4TO 1)1 OAMHOYHOI'O CTAllHOHAPHOIO TOYEYHOI'O UCTOYHUKA, B OKPECTHOCTHU KO-
TOPOTO MOYKHO BBIJCIUTH OTHEJIBHBIE HM30JUPOBAHHBIE IPEMATCTBUS, BBITSAHYTHIE B OJHOM
HanpaBJiIeHUu (Tpaay, rpedeHb, JIOKOMHY, YCTYI), MAaKCUMalbHOE 3HAYCHHE MPU3EMHON KOH-
neHTpanuu BpeaHoro BemectBa Cy (Mr/M®), comepikaierocs B BbIOPOCAx, ONPENENAETCS TI0
dopmyie (1):

c _AM-F-m-n-n

M
H?*. 3/[/1 AT
r7ie  — NOonpaBOYHbIN K03 (HUIIMEHT Ha pesibed) MECTHOCTH, OTpeAesieMblil o Gpopmyie:

n=l+o -, -1.
3Ha4yeHus1 1, ONpPENeNsoTCcs 1o Tabnuie 4.2 B 3aBUCUMOCTU OT (Gopm penbeda, ceuyeHHs

H a
KOTOPBIX MPEICTaBleHbI Ha puUC. 4.1, 1 Oe3pa3MEepHBIX BEIUYUH 7, =— W n, =—, IPUYEM 7
> 1 h 2 h > 1

0 0

onpeALCisICTCA € TOYHOCTBhIO OO0 ACCATBIX, 4 7, — C TOYHOCTBhIO OO LCIbIX; h() — 3TO BBICOTA HJIH

riyOuHa MPEnATCTBUS, do — MOIYIIUPUHA TPSIbI, X0JIMa, JIOKOMHBI MM MPOTSKEHHOCTh OOKO-
BOT'0 CKJIOHA YCTYTIa, X0 — PACCTOSHUE OT CEPEIUHBI MPETATCTBH (U TPSAbI U J0KOUHBI) U OT
BEpPXHEW KPOMKH CKJIOHA (JUIs YCTYTa) 10 UICTOYHMKA.
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Tabauya 4.2
3raueHust KOOPPUIMEHTA 7, B 3aBHCUMOCTH OT opM penbeda

ni JloxxOnHa (BnaimHa) | Yeryn I'psina (xomm)
n2
45 | 69 | 10-15 | 1620 | 45 | 69 | 10-15 | 1620 | 45 | 69 | 10-15 | 1620
Menee 0,5| 4,0 | 2,0 1,6 1,3 3,5 1,8 1,5 1,2 3,0 1,5 1.4 1,2
0,6...1,0 3,0 1,6 1,5 1,2 2,7 1,5 1,3 1,2 2,2 1,4 1,3 1,0
1,1...29 1,8 1,5 1,4 L1 1,6 1,4 1,2 L1 1,4 1,3 1,2 1,0
3...5 1,4 1,3 1,2 1,0 1,3 1,2 1,1 1,0 1,2 1,2 1,1 1,0
bonee 5 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
X,
3HavyeHre PyHKIUH @, ONPEAEsIeTCs B 3aBUCUMOCTH OT OTHOLICHHUS M no rpadukam Ha
a,

puc. 4.1. Eciu MCTOUHUK pacIoNoXeH Ha BEPXHEM IUIAaTO yCTyIa, B KadyecTBe aprymMeHnra (pyHk-

MU @, BMECTO m Il _ M
I pUHUMAETCS .
a

a
0 0
Ecnu mpensarcTBus MpeaCcTaBIsAIOT co00i Tpsabl (JI0)KOMHBI), BBITSHYTHIE B OJIHOM Harpas-
JICHUH, 3HAUYEHUS Ho U do OTIPEACTISIIOTCS JUTsl TIONEPEYHOr0 CEYCHUS, MEPIICHAUKYIIPHOTO STOMY
HaIlpaBJICHUIO.

Puc. 4.1. Ceuenue paznuunvix popm pervega:
a — eps0vl; 6 — XOAM UNU T0HCOUHA,; 6 — YCMYN

Ecnu m3onupoBaHHOE MPENATCTBHE MPEACTABIIET cO00M OTACNbHBINA XOJIM WM BIAIHHY,
TO /¢ BEIOMPAETCS] COOTBETCTBYIOIIMM MaKCHUMAaIbHOW (MHHHMAIBLHOW) OTMETKE MPEMATCTBUSA, a
12— MAKCUMAJIbHOW KPYTU3HE CKIIOHA, OOPAIICHHOTO K HCTOYHHUKY .

I[JISI NCTOYHHKA BI:I6pOC3, HaxoodAmerocda B 30HC BJIMUAHUA HCCKOJBKUX H30JIMPOBAHHBIX
HpeHHTCTBHﬁ, OMPCACIIAOTCA 3HAYCHUA M OJId KaXXJA0ro NpersTCTBUA, a B paCcuCTax HUCIIOJIb3Yy-
H0TCA MaKCUMaAJIbHOC U3 HUX.

Paccrostare Xy (M) OT HCTOYHHMKA BHIOPOCOB, HA KOTOPOM TPU HEOIATOMPHUATHBIX METEOPO-
JIOTHYECKUX YCIIOBUAX Mpu3eMHas KoHenrpanus C (Mr/mM>) 10CTUraeT MakCMMaabHOTO 3HAYe-
Hust Cy, onpenensiercs mno gpopmyre:

4

M

rze du— 6e3pa3MepHbIi KOAPPHUIHUEHT, OPEEIIEMbIH 10 COOTHOIICHUIO:
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L1

Jn+0,2°

Pacuer ko3¢ punmenta d npuseneH B mpakrudeckoi padote Ne 2.

Pacuer npuzeMHBIX KOHIEHTpAIMKA MO OocH (hakena Ha pa3IMYHBIX PACCTOSIHUAX OT MCTOY-
HUKa MIPOU3BOTUTCS 110 hopMyIIe:

C= Sl CM .

IIpu 3TOM 118 paccTOssHUM X OT UCTOYHUKA, YAOBIECTBOPAIOIINUX HEPABEHCTBY:

X <6,2x"n-1,

du=d- 4.1)

0 _

X
rae x, — 3HaueHue Xy npu m=I, OTHOIIEHUE A ONPEAENSAETCA C HCIOJIb30BAHUEM Xy,

M

BBIUMCIIEHHOTO T10 BBIIICYKAa3aHHOW (opmyne. A st O0NbIIMX 3HAYCHUNA X MPH BBIYUCICHUH

X
OTHOLICHHS —— HCNONB3YETCA SHaUeHHE Xu=Xx".

M

[Ipu Apyrux CKOPOCTSX BETPA PACUET MPOM3BOIUTCS aHATIOTUYHBIM 0OPa3oM, IIPUYEM BME-
cro X” ucnonb3yercs 3nauenne X)) BenuuuHbl Xyy, ONpEAEIseMOil IUisi POBHOM WM cliabo-

M

nepecedeHHON MECTHOCTH (CM. MPaKTHYECKYI0 padoty Ne 2).
Ecnu ucTouHUK BEIOPOCOB PacIioyiaraeTcs B A0JIMHE MUPUHON Lyox U €T0 BbICOTA H MEHbIIE
2/3 riryOuHBI TOMUHBI, TO pacueTsl 1o ¢opmyne C=S1-Cy. A7 HanpaBIeHUN BETpa BIOJb JOJH-

HBI IPOU3BOJATCS IO PACCTOSHUHN X, YIOBIETBOPSIOMUX YCIOBHIO X = Lyon /U , a A7 GONMBIIIX

. X
3Ha4eHU X QyHKIMA S| YMHOXKAETCS HA BEIUUUHY |—— .
LﬁOH\/ﬁ

Onpenenenne GOHOBOM KOHIIEHTPAIMU TPOU3BOANUTCS HA OCHOBAHUH JIAaHHBIX HAOIIOICHHUH
3a 3arps3HeHreM atMocdepsl. oHoBEIe KOHLIEHTpAKH — Cyp YCTaHABIMBAIOTCS MECTHBIMU Op-
ranamu ['mapomera 1o JaHHBIM PETYJISIPHBIX HAOJIIOAEHUI Ha CETH MOCTOB 32 3arpsA3HEHHOCTHIO
00BEKTOB MPUPOIHON CpeIbl WM IO JaHHBIM NOJ(paKeIbHBIX HAOIIOICHHH.

@oHOBasl KOHLIEHTpALMsl OTHOCUTCS K TOMY k€ MHTepBainy ocpennenus (20...30 Mun), uro
u MakcumanbHO paszosas [T/IK. ITo nanubsiM Habmronenuit Cyp onpenenseTcs Kak ypOBEHb KOH-
LEHTpaIUii, PEeBBIIaeMblii B 5 % HaOIr01eHUI 32 pa30BBIMH KOHIICHTPALIUSMHU.

@oHOBasE KOHLIEHTPAIMs yCTAaHABIMBACTCS JIMOO €IUHBIM 3HAYCHHEM II0 TOpoAay, Jubo, B
ClIyyae BBISBJICHUS CYIIECTBEHHON M3MEHUYMBOCTH, TU(P(HEPEHIIUPOBAHHO 110 TEPPUTOPUU TOPO-
1a (I10 1ocTam), a TAKXKe 110 rpajlaliusiM CKOPOCTH U HaIIPaBJICHUSIM BETpa.

®onoBas koHueHTpaus Cy UCIONB3YeTCs MPU pacyeTax 3arpsA3HeHui aTMOC(hEpHOro BO3-
JyXa COBOKYIMHOCTBIO MCTOYHUKOB BbIOpoca. Jlnsi omodenvnoeo MCTOUYHUKA BhIOpoca (oHOBaAS
KOHIICHTPALUsl XapaKTepU3yeT 3arpsA3HeHUuEe aTMOoc(epbl B HACEICHHOM ITyHKTE, CO3/1aBaeMOe
OPYTMMH UCTOYHUKAMHU, UCKIII0Yasl JAaHHBIM.

ITpu pacueTax JIsl OIHOTO AEHCTBYIOIIErO WM PEKOHCTPYMPYEMOIO UCTOUHMKA (TIPEAIpHU-
STHS) UCIIONIb3YyeTcsl 3HaueHue (GpoHoBoW KoHueHTpanuu C'p, peacTaBisionieit u3 ceds ¢oHo-
Byl0 KOoHIeHTpauuio Cy, U3 KOTOPOH HCKIKOYEH BKJIAJ paccMaTpUBAEMOIO MCTOYHHMKA (Mpea-
IIPUSITHS).

3nauenue C'yp BEIUUCISACTCS 110 PopMyIie:

Cly = Co(1 - 0,4C£), npi C<2Cy,
]
C'y = 0.2C;, npu C >2Cy.

rae C — MakcUMallbHasl pacyeTHasi KOHLEHTPALKs BEUIECTBA OT JAHHOTO MCTOYHHUKA B XKH-
JIOW 30HE, Ha KOTOPOH yCTaHaBIMBAaeTCs (OH.

JUis ipeinpusATUil paCCUUTHIBAIOTCS U 3HAYCHHS (POHOBBIX KOHLEHTpAuii C'y.n HA MOMEHT
JOCTHIKEHHS TIPEJIEIbHO JOITyCTUMBIX BBIOPOCOB (HA MEPCIEKTUBY ), IO (hOpMyJIIaMm:

C!
Cr z—le K’ HI/IC0+C’>H K,
[l C]$+C(; H p M [ H
Cy =HIK-C7, npu C +C, <IJK,
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IZIc MAaKCUMAaJIbHAsE KOHLEHTPALU BELIECTB OT COBOKYITHOCTH MUCTOYHUKOB pacCMaTpUBae-
MOro TipeanpusTis C. BBIYUCIAETCS N0 (GOopMysiaM IPAaKTUUECKOM paboThl Ne 2 npu 3HAYEHUSIX

MapaMeTpoB BBIOPOCA, OTHOCAIIUXCS K MEPUOy BPEMEHH, 32 KOTOPBIN ompeaensiach GoHOBas
koHueHntpauus C'y.

®opma otuerHocTH: OTUET N0 BHIIETIpUBEACHHON (opme (1. 9.1). JONMOTHUTENBHO OH JOJHKEH
COJEPIKATH!

— rpaduyecKyro 3aBUCUMOCTh HMPU3EMHBIX KOHIEHTPAIMHA 3arps3HAIONIMX BEIIECTB MO ocH (a-
kena BbiOpoca Cy= f(X) OT paccTOsIHMA OT UCTOYHUKA BBIOPOCA, PACHOJI0KEHHOTO HA HEPOBHOM
(mepeceueHHOl) MECTHOCTH,

— CpaBHHTEJBHBIN aHAIM3 3HAYCHHWH MPHU3EMHBIX KOHLEHTparuil Cy 3arpsA3HSIONINX BEILECTB,
COJIep KAIIMXCS B BBIOPOCAX MCTOYHMKA, PACTIONIOKEHHOTO Ha POBHOM U MEPECEYeHHON MECTHO-
CTH.

OcHoBHAas IUTEPATYPA
1. ®pugnann C.B. ITlpombiuienHas skojorusi. OcHOBBI WHkKeHepHBIX pacueros/ C.B.
O®puang, JI.B. Panucosa, H.P. Ctpensuosa, P.H. 3uaraunos. — M.: KonocC, 2008. — 176 c.

JononHurenbHas IMTepaTypa
1. BapnansH M. A. HopmupoBaHue U CHI)KEHUE 3arpsiI3HEHUS OKpy Karolien cpensl : Ipak-
TukyM. — bparck : M3a-Bo bpI'Y, 2016. — 148 c.

KoHTponbHbIE BONPOCHI 11 CAMOIIPOBEPKH

1. Kakas moacTunaromiasi TOBEpXHOCTh Ha3bIBACTCSA: ) POBHOI; 0) mepeceueHHOl?

2. Onumute 00pa3oBaHuEe MHBEPCUOHHOTO CJI0S B KOTJIOBUHAX U JIOJIMHAX.

3. [IpuBenuTe MpUMEpHI, MOKA3bIBAIOIINE BIUSIHUE 0COOEHHOCTEH CTPOEHUS MOACTUIAIOMIEH
MOBEPXHOCTHU Ha PacCEMBaHKE 3arps3HAIONINX IpUMecei B aTMOC(HEPHOM BO3IyXE.

4. Yto Takoe: a) MpU3eMHasi HHBEPCHsI; 0) MPUITOIHATAs] UHBEPCHs?

5. Onumure pa3pylieHue MHBEPCUOHHOIO CJIOS HaJ KOTJIOBHHOM B YTPEHHME 4Yachl I1OCIIE
BOCXOJa COJIHLIA.

IIpakTuyeckoe 3anaTue NeS. OnpeaesieHue 30HbI BJIUSTHUS BPETHOI0 BellleCTBA,
coJep:xkanierocss B BLIOPOCax OAUHOYHOT0 HCTOYHUKA

[{enb paboOThI: TpUOOPETEHHE HABBIKOB ONPEICICHHS 30HbI BIUSHUS BPEIHBIX BEUIECTB, COAEP-
KAIUXCs B BBIOPOCAX OJUHOYHOTO HCTOYHHUKA, PACYETHO-IPAQUUECKUM METO-
JIOM.

3apanue: 1. [Ipy moAroToBke K MPAaKTUYECKOMY 3aHATHIO OOYYaIOIIMMCS PEKOMEHIYETCs I0-
BTOPUTbH COOTBETCTBYIOIINN TEOPETUUECKUI MaTepual no aureparype [2] u [5] uz n.7.
Buinonnums cnedyrowee 3adanue:

1. Onpenenuthb 30HY BIUSHUS (M) OAMHOYHOTO UCTOYHHKA C KPYTJIBIM YCThEM IpH HeOa-
TOIPHUATHBIX METEOPOJIOTMUECKUX YCIOBUAX M OITaCHOW ckopocTu BeTpa Uy Ipu TeX ke napa-
MeTpax BBIOPOCOB, UTO U B IpaKTUUeCKUX padbotax Ne 2 u 3.

2. CpaBHUTH NOJYyYEHHOE 3HAUYEHUE 30HBI BIUSIHUS C Pa3MEPAMU CAHUTAPHO-3aILUTHOM
30HbI (C33) npennpusitus — 1000 m.

[opsinok BeimosnHeHUs: [t onpeaeneHus 30Hbl BIUSHUS MPEIIPUATHS paCUeTHBIM METO-
JIOM HEOOXOJMMO HCIIONIB30BaTh PE3yJIbTAaThl PACUETOB U3 MPAKTUYECKHX paboT Ne2 m Ne3, a
Takxe rpapudeckyio 3aBucuMocTb Cy = f{X) u3 nmpakrudeckoit padoTsl Ne3.

Pamuyc 30HBI BIUSHUS PACCUUTHIBACTCS KaK HAaMOOJIbIIEE U3 IBYX PACCTOSHUI OT UCTOYHU-
ka X1 u Xo, rae

X1 = 10Xy, (5.1)

a BeM4UMHa X2 onpezenseTcs Kak pacCTOSIHAE OT HCTOUYHUKA, HAYMHASL C KOTOPOTO
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C<0,05 TIIK . (5.2)

3HavyeHue X; IpU PyYHBIX pacdyeTax TakKe MOKHO HaiTH rpaduyecku ¢ momouibio puc. 3.1,
a, 6. Ha BeptukanpHoii ocu otkmnagsiBaercst Touka 0,0511/1K/Cy, depe3 KOTOpyro MpOBOIUTCA
napajjiesibHas TOPH3OHTAJIBHOW OCH JIMHUS [0 TepecedeHus ¢ TpapukoM QYHKIUH S
3a MakcUMyMoM. M3 Touku nepecedeHns OImycKaeTcsl NEPIEeHANKYJIISApP Ha TOPU30HTAIBHYIO OCb,
NOJIyYeHHOE 3HaueHue X/Xy yMHOXaeTcsi Ha Xy, B Pe3yJIbTaTe Yero onpenesseTcss HCKOMOe 3Ha-
yeHue Xa.

ITpu C\ < 0,05 TIAK 3HaueHue X2 NojaaraeTcsi paBHbIM HYJIIO.

JUis mpeAnpusATHR TaKkKe YCTaHABIMBAIOTCS 30HBI BIMSHUS, BKIIOYAIOIIUE B Ce0sl KPYTH
panuycom X1, IpOBEICHHBIE BOKPYT KaXI0W U3 TPYO MPEANPHUATHS, U yYACTKH MECTHOCTH, TJe
paccynTaHHOE CyMMapHOE 3arpsi3HeHHE aTMoc(epbl OT BCE COBOKYMHOCTH MCTOYHHKOB BbI-
Opoca TaHHOTO MPEINPUATHS, B TOM YHCIE HU3KUX U HEOPraHM30BAHHBIX BHIOPOCOB, MPEBHIIIA-
et 0,05I11K.

30HBI BIMSHUS UCTOYHMKOB M NPEINPUITHNA PACCUUTHIBAIOTCS IO Ka)XKIOMY BPEJHOMY Be-
mecTBy (KOMOMHAIIMY BEIIECTB C CyMMHUPYIOLIMMCS BPEIHBIM JICHCTBHEM) OTAEIBHO.

Jng npennpuaTHii U MCTOYHMKOB, 30HBI BJIMSHHSA KOTOPBIX LEIMKOM PpAacCIOJIOKEHBI B
ydacTKax ropoja, IZleé pacCUMTaHHAs CyMMapHas KOHLEHTpalus OT BCEX MCTOYHMKOB ropoja
¢ < IIIK, 3HaueHus: BLIOPOCOB, UCIIOIB30BAHHbIEC MPH YKa3aHHBIX pacueTax ¢ , IPUHUMAIOTCS B
kauectBe 11/1B.

Jlanee mpoBOAUTCS TEKYIIUH KOHTPOJIb Y4EOHBIX JOCTHXKEHUI 00yUYaIOMIMXCs ¢ MUCIIOJIb30-
BaHHEM 2-3 BOMPOCOB U3 CIAEAYIOIIETO MEPEUHS:
1. Yro Takoe npeaenpHo nomycrtumas Harpyska (IIJJH) na sxocucremy?

2. TlpuBenute nopsaok paspadbotku I1JIK BpenHbIX BeniecTB B aTMOC(HEPHOM BO3AYXE.

3. MakcumanbHo pazoBas npenenbHo pomycrtumas (IIJJKm.p.) m cpegHecyTouHas npenenbHO
nomyctumas (I1/1Kc.c.) koHIEeHTpanuu.

4. Yto Takoe NoAnOporosasi KOHIIEHTPALMsI BPEJHOIO BELIECTBa?

KaxoBbI IpUHILIKIIBI pa3eIbHOIO0 HOPMUPOBAHUS 3arps3HSIOLUINX BELIECTB B BO3aAyXe?

6. Yro Takoe OpMEHTUPOBOYHO Oe30macHbIil ypoBeHb Bo3aeiicTeus (OBYB), BpemenHo formy-
ctumas konuenrpauus (BJAK)?

7. Kax mpoBoautcs pa3zpadoTka [1JIK BpeqHbIX BemecTB B BOAE X03HUCTBEHHO-TUTHEBOTO U
PBIOOX03AUCTBEHHOTO Ha3HAYCHHUS?

8. IlpuBenure ocHOBHBIE TpeOOBaHUS, IPEABSIBISIEMbIE K 30HaM caHUTapHOH oxpaHbl (3CO)
MCTOYHHUKOB BOJOCHA0KEHHSI U BOJIOTIPOBO/IOB MMUTHEBOTO HA3HAUEHUSI.

9. Jlns 4ero Ciy’KUT CaHUTAPHO-3AIIUTHAS 30HA IPOMBILIUIEHHOTO MPEANPUATHUS, OCYILECTBI-
IOIIETO BBIOPOCHI B aTMOchepy?

10. Kak onpenenstoT 30Hy BIUSHUS MPEIIPUATH, OCYIIECTBIISIONIETO BEHIOPOCH B aTMOChepy?

N

®opma otuerHocTH: OTUeT N0 BHIIIENIpUBEACHHON (opme (1. 9.1). JONOTHUTENBHO OH JOIHKEH
COJIEp’KaTh CPAaBHUTENIbHBIN aHAJIN3 MOJYUYEHHBIX 3HAUEHUMN 30H BIMSHUS BPEIHBIX NIPUMECEN U
pa3zMepos C33 npeanpusarus.

OcHoBHAas IUTEPATYPA
1. ®punnann C.B. ITlpombimuienHas skojorusi. OcHOBBI WHXKeHepHBIX pacueros/ C.B.
O®puang, JI.B. Panucosa, H.P. Ctpensuosa, P.H. 3uaraunos. — M.: KonocC, 2008. — 176 c.

JlonosHUTENbHAS IUTEPATYPa
1. Bapnansa M.A. HopmupoBanue BBIOPOCOB : METOAWYECKHE YKa3aHUS K BBIMOJIHEHUIO
npakTudeckux padbot. — bpatck : U3n-Bo bpl'Y, 2012. — 104 c.

KoHTpobHbIE BONPOCHI 11 CAMOIIPOBEPKH

1. YkaxkuTe 0TIIMUus 30HBI BIUSHUS NPEANPUATUS OT CAHUTAPHO-3AILUTHOM 30HBI.

2. KakuMm HOpMaTHBHBIM JOKYMEHTOM periaaMeHTupyercs mupuna C33?

3. B xakux ciyvasx mupuna C33 MoxeT ObITh yBenuueHa?

4. IlpuBeaure koHcTpyKuKU C33, COOTBETCTBYIOIINE PA3IMUHOMY XapaKTepy pPO3bl BETPOB.
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5. Vkaxute MeponpusaTus no osesnenenuto C33.

IIpakTyeckoe 3ansitue Ne6. PazpadoTrka HOpMaTHBOB Npeae/bHO-I0NYCTHMBIX BHIOPOCOB
JJIS1 CTAMOHAPHBIX HCTOYHUKOB (IMCKYCCHA)

[lenb paGOTHI: 03HAKOMJICHHE C METOAOJIOTUEH Pa3paOOTKH HOPMATHUBOB IMPENEIbHO JOMYCTH-
MBIX M BPEMEHHO COTJIACOBAHHBIX (pa3pelICHHBIX) BBIOPOCOB 3arps3HSIOIIMX
BEIIECTB B aTMOC(EPHBII BO3IyX.

3apanue: IIpu moAroToBKe K MPaKTUYECKOMY 3aHSATHIO MOBTOPUTH COOTBETCTBYIOIINNA TEOPETH-
YeCKUI MaTepuall ¢ MCIOJIb30BaHUEM Jureparypsl [1] u [5] n3 1.7 U cocTaBUTh KOHCIIEKT IO
CJICAYIOIIMM BOIIPOCaM:

1. PernmameHnTanus BEIOPOCOB.

2. Metoposnorus pa3pab0oTKi HOpMaTHBA MPEEIBHO JOMYCTUMOTO BBIOpOCa.

3. IlocnenoBarenbHOCTH pabOT MpH pa3zpadoTke U coraacoBaHuu mpoekra [1/1B.

4. Conepxanue npoekra [1JIB.

5. HopmupoBaHue BEIOPOCOB 3arpsi3HAIONIMX BEIIECTB OT HEOPTaHU30BAHHBIX HCTOUHUKOB.

[opsnok BeimonHenus: [lpu mpoBeneHNM AMCKYCCHM PEKOMEHIyeTCs OOpaTHTh BHUMAaHUE Ha
CJIEIYIOLIHE KIIFOUE€BbIE MOMEHTHI.

Hopmamus npeodenvro-donycmumoeo eviopoca (I1/[B) BpemHoro BemectBa B atMocdepy
YCTAQHABJIMBACTCS /ISl KaXJIOTO MCTOYHHMKA 3arpsA3HEHUs aTMoc(hepbl TaKUM 00pa3oM, YTOOBI
BBIOPOCHI BPEIHBIX BEIIECTB OT AAHHOTO MCTOYHHUKA M OT COBOKYIHOCTHM MCTOYHHKOB TOpoOja
WIM IPYroro HacEJIEHHOIO MMyHKTa C yYETOM MEPCIEKTUBbI Pa3BUTHSI IPOMBIIIEHHBIX IPEIITPH-
ATUI U pacCeMBaHMsI BPEAHBIX BEIIECTB B aTMOC(epe HE CO3/1aBaIH MPU3EMHYIO KOHLIEHTPAIHIO,
npessimatontyro ux IIJIK mist HaceneHust, pacCTUTEIBLHOTO U )KUBOTHOTO MHpA.

3unauyenus [1/IB ycraHaBimBaioTcs HpU pa3pabOTKE BEAOMCTBEHHBIX MPEUIOKEHUH IO
HJIB, cBoaubix TomMOB «OxpaHa aTMocgepbl TopoJa W MpeaesibHO JOIMyCTUMBIH BBIOpOC
(ITAB)», moxpa3aenoB, KacaroluXcs 3alUIUThl aTMoc(hepsl OT 3arps3HeHus, B pasaene «Oxpana
OKpY’KaloIlled Cpeib» pa3iINYHbIX BHJIOB IPEANPOEKTHON M MpoekTHOW nokyMmeHTtanuu (I1I1]1)
Ha CTPOUTEIBCTBO HOBBIX U PEKOHCTPYKLHIO CYIIECTBYIOIIMX Npeanpustuii. OHNU yCTaHaBIM-
BaOTCA KaK JJIsl CTPOSIIIUXCS, TaK U JUI JEHCTBYIOIUX NPEATPUATUI.

VYcranosnenue I1/IB npousBoauTes ¢ NpUMEHEHHEM METOIOB pacdeTa 3arpsA3HEHUs aTMO-
cepbl MPOMBIIIICHHBIMU BHIOPOCAMU H € YUETOM IEPCIEKTHB Pa3BUTHS MPEANPUATHS, PU3HKO-
reorpauecKux M KIMMaTHYECKUX YCIOBUN MECTHOCTH, PACIIONOKEHHS MPOMBIIIICHHBIX IUIO-
IaJI0K U YYaCTKOB CYILECTBYIOLIECH U POCKTUPYEMOU JKUJIOU 3aCTPOMKH, CAHATOPUEB, 30H OT-
IbIXa TOPOJIOB, B3AaUMHOT'O PACIIONIOKEHHSI IPOMBIIIJICHHBIX IJIOMIA0K U CEIMTEOHBIX TEPPHUTO-
puil.

[TAB (1/c) ycraHaBiaMBaIOTCs AJS YCIOBHM MOJHON Harpy3Kd TEXHOJIOTHYECKOTO M Ta3o0-
OYHMCTHOTO 00OPYZOBaHUS U UX HOpMaibHOU paboTel. [1/IB He JOKHBI MPEBBIIATHCS B JIIOOOH
20-MUHYTHBIN IEPUOJ BPEMEHHU.

[T/IB (r/c) ycTaHaBAMBAIOTCS OTAETHHO ISl KaXKJIOTO MCTOYHUKA BBIOPOCA, HE SBIISIOIIETO-
csi MenKuM. JIJi1 MEeJIKUX MCTOYHHMKOB IienecooOpa3zHo ycranosieHue eaunbix I1/IB (r/c) ot ux
COBOKYITHOCTEH, C MpeABAPUTEIHHBIM 00BEINHEHHEM TPYIIIBI HICTOYHUKOB B 00Jiee MOIIHBIN (C
6onbuM 3HaYeHUEM Cy, UM Y OTJENIbHBIX HCTOYHUKOB) TUIOIIAHON MU YCIOBHBIA TOYSUHBIN
UCTOYHUK. HeopranunszoBaHHbIE BBIOPOCHI BCETO MPEANPHUATHS WM OTACIBHBIX YYacTKOB €Tro
MIPOMIUIOLIAIKM CBOJATCA K IUIOIIAJHBIM MCTOYHUKAM WIM K COBOKYIIHOCTH YCIOBHBIX TOYEY-
HBIX HCTOYHUKOB.

Hapsny c I1/IB 1 oqMHOYHBIX MCTOYHMKOB ycTtaHaBiuBaroTcs [I/IB s npennpusitus B
LIETIOM.

[Tpu mocTosiHCTBE BHIOPOCOB OHU HaxoATcs kak cymma [1/]1B OT 0JMHOYHBIX HICTOUHUKOB U
IPYIII MEJIKUX UCTOYHUKOB.

[Tpy HENOCTOSHCTBE BO BPEMEHH BHIOPOCOB OT OTHENbHBIX HCTOYHUKOB [1/1B npeanpustus
MeHble cymMmsl I1/IB OT OTAEIBHBIX HCTOYHUKOB U COOTBETCTBYET MAaKCHUMAJIBHO BO3MOXKHOMY
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CYMMapHOMY BBIOPOCY OT BCE€X MCTOYHUKOB MPEANPUATHS IPH HOPMAIBHON paboTe TEXHOIOTH-
YECKOT0 U Ta3009MCTHOTO 000PYI0OBAHUSI.

II/IB ompenensieTcss Il KaXAOr0 BEIIECTBA OTAEIBHO, B TOM YHUCJIE W B Cly4asx ydeTa
CyMMAIIM¥U BPEIHOIO ICWCTBUSI HECKOJIBKUX BEILIECTB.

IIpu ycranosnenuu I1JIB yuursiBarores ponosbie konuentpauun C,. Ilpu onpenenenun

[TJIB st AeMCTBYIOIIMX NPOU3BOJICTB C, 3aMeHsIeTCs Ha C[;.
3uauenue [1JIB (r/c) ais 01MHOYHOIO MCTOYHMKA C KPYTJIBIM YCTheM B cinydasx C, < IIJK

ompeaensercs mo Gopmye:
(MoK -c,)- 1’

3V, AT . (6.1a)
A-F-m-n-n

B ciiywae f>100 wmu AT ~0 I1]IB onpenensiercs o gpopmyie:

TJIB =

(K -c,)-#”
o) 8N (6.16)
A-Fnn D

/1B =

Ilpumeuanue. Ilpu Heobx00UMOCMU OOHOBPEMEHHO20 Yyyema 6AUAHUA — penveqha
u 3acmpotixu 8 gopmynax (6a), (60) 3a geruuuHy m HpPUHUMAEMCs NPOU3BeOeHUe NONPABOK K

MAKCUMATLHOU KOHYEHMPAayuu Ha peived u 3acmpouky.

3navenue [1/IB ans ucToyHuKa ¢ IPSMOYTOJNIBHBIM YCTHEM ONpeAessieTcs o TeM ke (Gop-
MyJaM, Ho ipu D=D u V, =V, .

3uauenue [1]IB mist cirydast BBIOPOCOB OT OMHOYHOTO adpallMOHHOTO (OHAPS OMPEIEIIsIeT-
cst o hopmyie:

1I1B
s = 248 (6.18)
SS
rae [1/IBo Haxoautcs o popmyne (40a) wim (406) npu V, =V,

1>

uD=D,,a S, onpenens-
ercs cornacHo 1. 3.1 OHJI-86.

[Tpu ycranosnenuu [1/1B a1 0IMHOYHOTO UCTOUYHUKA BHIOpPOCA CMECH TOCTOSIHHOTO COCTa-
Ba BELIECTB C CYMMUPYIOIMMCS BPEIHBIM JEHCTBUEM CHA4aJla ONPEIEIISIETCS BCIIOMOraTelIbHOE
3HaueHue cymmapHoro ITJIB=II/IB_, IpUBEICHHOrO K BEIOPOCY OXHOrO M3 BemecTB. [l 3TOro

B (hopmymax (6.1a), (6.16) ucnonssyercs I[IJIK nannoro Bemectsa u cymmaphsiii pou C, , mpu-

BEJICHHBIN K 3TOMY K€ BEILECTBY. 3aTeM C Yy4E€TOM cocTaBa BbIOpocoB ompexaenstorcs 1B oT-
JEIbHBIX BPEAHBIX BELIECTB.

[Tpy HanmU4YMK rpyNIbl U3 HECKOIBKUX UCTOYHUKOB BeIOpoca 3Hauenus [1/1B (I1JIB1, I1/1B>,
..., [IIJIBy) uist kaxxaoro (i-ro) MCTOYHUKA HaXOTUTCS TI0 (hopMyJIe:

ITAB; = M;, (6.1r)

rae M; (M1, Ma, ..., My) — Takue 3Ha4€HUS BRIOPOCA OT KaKJOTO UCTOYHHKA, KOTOPBIE MPH-
HATHI TIPU pacyeTax 3arps3HeHust aTMoc(epsl OT BCE COBOKYMHOCTH MCTOYHHKOB U MPHU KOTO-
pBIX MaKCHUMallbHas CyMMapHasi KOHIEHTpamus B atrmochepe Npu HeOIAaronmpusTHBIX
MeTeoposiorndeckux ycinosusx He npesbimaet (IIIK — Cy) nnm (0,8I11K — Cy) Ha Teppuropu-
X, TIOJJIekKAIIUX 0CO00H OXpaHe.

[Tpu pazpabotke I1/IB 11 pekOHCTpyHpPYeMOro MpeanpusTHs PacdeThl BBHITOTHSIIOTCS Ha
(akTHUECKOE MOJIOKEHHE U HA IEPCIICKTHUBY.

Ilpumeuanus. 1. [lpeonazaemviii 6 kauecmae I1/[B eéapuanm 0ondxicen Obims ONMUMATLHBIM
N0 MeXHUKO-9KOHOMUYECKUM NOKA3AMENIM.
2. Ecnu 015 Kako2o-1ub0 8pedH020 8euecmsed 8biNOIHAEMCcs COOMHOuLeHUe

N
>C,, +C,< UK, (6.2)
i=l1

Mo 8 IMoM cayuae (npu Omcymcmeuu HeoOX0OUMOCMU yYyema CYMMAayuu 6peoHo2o Oeli-
CMBUsL HECKONbKUX 6eujecms) UCnoIb3068antvle npu paciemax 3uavenus M; mozym 6vimv npu-
Hamul 6 kauecmee I1/[B, 6e3 pacuemos cyMmMapHo20 3a2psA3HeHUs ammocgepbi.
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3. Ilpu onpedenenuu pazmepos 30Hbl GIUAHUS NPEONPUAMUSL PACYEMbl 3A2PAZHEHUS AMMO-
cghepvl Ha DBM Oonyckaemcs npubIUNCEHHO NPOU3BOOUMb MOJILKO Ol 00HO20 PACHemHO20
HanpaegieHus. eempa (om npeonpusimusi Ha YeHmp 20pooa), cpeoHe836eUeHHOU ONACHOU CKOPO-
cmu 6empa u =u,,., NpuYem pacuiemuas oo1acme Npeocmasisiemcs Ompe3KoM Mexcoy YeH-

MpPOM NPeONPUAMUSL U ePAHUYell 20P00a.

[Tpu pacuerax Ha (paKTHUECKOE IOJIOKEHUE HCIIONB3YIOTCS 3HaueHus M u V1 mo JaHHBIM
nocjeHe MHBEHTapU3alui BIOPOCOB C BHECEHHEM B CIy4dae HEOOXOAMMOCTHU JOMOTHHUTEIb-
HBIX YTOYHEHHM.

IIpu pacyerax Ha NEpPCHEKTUBY PacdeThbl MPOU3BOIATCS OTACIBHO JUIA KaXJAO0ro U3 HaMe-
YEHHBIX 3TAIlOB COKPAILICHUS BHIOPOCOB C UCMOIB30BaHUEM 3HAUeHUH M U V1, 0)KMIaeMbIX B pe-
3yJbTaTe peain3alui HaMEYEHHBIX MEPOIIPUATHMN.

VYceranosnenuto I1/IB 1 OTAENBbHONO UCTOYHUKA IIPEALIECTBYET ONPENECIICHUE €r0 30HbI
BIIASHUSL.

[Tpu neranuzanmu GoHa TOIBKO MO TEPPUTOPHH ropojia B kauectBe Gona Cy A Mpeanpu-
ATHA (UCTOYHMKA) IpH ycTaHoBieHUH [1/IB ncnonb3yercs ero MakCMMaJlbHOE 3HAUYE€HUE B 30HE
BJIMSIHUSL pacCMaTpUBAEMOro NpeanpusaTs (uctounuka). Ilocie aToro yuer ¢oHa npou3BOIUTCA
OOBIYHBIM 00pa3oOM.

Ecnu GoH B 30HE BIMsAHMSA AETANTM3UPOBAH T10 IByM Ipajanusm ckopoctu setpa (C, u C, )

TO Il OJMHOYHOI'O0 MCTOYHMKA CHAYaJIa ONPENEIISIIOTCS BCIIOMOTaTeIbHbIE 3HaUeHUs M; B Kax-
JIOW U3 Tpajaluii CKOPOCTH BETpa IO CIeIYIOIUM (OpMyIaM:

IAK —c, )-H?* -3V -AT
Ml.:( K -c,) ! npu /< 100, (6.3)
A.F.m.n.’r‘l.}:‘
(TAK - ¢ .)-H% 8y
M, = B 21 npu £ >100 wmm AT = 0. (6.4)

i A-F-n-m-r, D
3nech i = 1 unu 2, 6e3pa3MepHbIid KO3(GUIUEHT 7; M OCTaJIbHbIe 0003HAUYEHUSI AaHAJIOTUYHBI
BBEJICHHBIM B MpakTHUecKuX padotax Ne 2—-5. 3HayeHue i = 1 COOTBETCTBYET TOW rpajaluu CKO-
POCTH BETpa, B KOTOPYIO IONAAaeT onacHas ckopocTs Berpa U, . Jlis 3Toi rpajany mnojaraer-

cari=1.
Ecmn C,, <C, , To IIIB =M. Ecniu C; >C, , TO mpousBoauTcs pacder M, npuyeM npu

pacuete Oe3pazmMepHOro Ko UIMEHTa 72 UCHOIB3YETCsl CKOpOCTh U, COOTBETCTBYIONIAs cepe-
JUHE paccMaTpuBaeMoil rpafganuu. B nocnennem ciydae [1/IB paBeH MUHUMaIbHOMY 3HAYEHUIO
u3 M1 u Mo:

[TAB = min(M;, M>). (6.1m)

Eciun Cj >TIJIK, TO yBenMYEHHE MOLIHOCTH BBIOPOCA OT PEKOHCTPYHUPYEMBIX OOBEKTOB U

CTPOUTENILCTBO Ha MPEANPHUITUHA HOBBIX OOBEKTOB C BBIOPOCAMHU TEX )K€ BEIIECTB WJIU BEIECTB,
o0yafjaomux ¢ HUMHU CyMMalueill BpeIHOro AeUCTBUS (CM. MPHIL. 4), MOXET OBITh JOMYIICHO
TOJILKO TIPY OJTHOBPEMEHHOM OOECIIEUeHUH CHUYKEHUSI BEIOPOCOB BPEIHBIX BEILIECTB B aTMOC(e-
Py Ha OCTalNbHBIX OOBEKTaX PacCMATPUBACMOIO MPEANPHITHS WIM Ha JIPYTUX MPEANpUATHSIX
ropojaa, 000CHOBAHHOTO MPOEKTHBHIMH PEIICHHUSIMH.

Hapsany ¢ makcumanbsabiMu pa3oBbivu [1/IB (T/c) B onepaTHUBHBIX LENAX JUIS BBITOJIHEHUS
MPOEKTHBIX OLIEHOK TEMIIOB CHIIKEHHS BHIOPOCOB M BO3MOXHOCTEW YTHIIM3ALUU YHOCUMBIX Ta-
30BO3/IyIIHOW CMEChIO BPEIHBIX BEIIECTB YCTaHABIUBAIOTCS rofoBbie 3HaueHus [1/IBr (T/rom)
JUISL OTAENBHBIX UCTOYHHUKOB U MPEAIIPUATHUS B LIETIOM.

Jns otpensHOro (i-ro) uctoyHuka u3 N UCTOYHMKOB mpeanpusitust I1/IBr; Haxomutes c
Y4eTOM BpPEMEHHOH HEpaBHOMEPHOCTH BBHIOPOCOB, B TOM YMCJE 32 CUET IUIAHOBOI'O PEMOHTA
TEXHOJIOTUYECKOTO U Ta300YUCTHOTO 000y 10BaHHUA.

st nmpennpusitus B nenom [1/IB; HaxoquTcs mo ¢popmyiie:

T/1B,= ﬁ:nmsr_, . (6.1¢)

Jlnst TelCTBYIOIMX NPEANPUITUI, €CIIA B BO3AYX€E FOPOJIOB WM APYTUX HACEIECHHBIX ITyHK-
TOB KOHIEHTpAIMU BpeaHbIX BenlecTB npesbimatot [1JIK, a 3nauenus [1/IB B HacTosiiee Bpemst
HE MOTYT OBITh JOCTUTHYTBI, PEAYCMATPUBACTCS TOATATHOE, C YKa3aHUEM JUTUTEITLHOCTH KaX-
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JIOTO 3Tarna, CHIKEHHE BHIOPOCOB BPEAHBIX BellecTB A0 3HaueHuid 11JIB, obecrneunBaronmx 1o-
criwxenue [1JIK, wim 10 monHoro npeaoTBpaieHust BHIOPOCOB.

®opma otuetHocTr: OTUET MO BhIMIETpUBEAeHHON Popme (1. 9.1)

OcHoBHas auTepaTypa
1. Penuna M. M. HopMupoBaHue U CHI)KEHUE 3arpsi3HEHUH OKpY KaroIiel cpebl : y4eOHHK
s 6akanaBpoB / M. M. Penuna, A. I1. Xaycros. - M. : U3natensctBo FOpaiit, 2014. - 431 c. -
Cepus : bakanasp. ba3oBblii Kypc.

JononHurenpHas IuTeparypa
1. ®pumnana C.B. IlpombinuienHas skojorus. OcHOBBI MH)KeHepHbIX pacueros/ C.B.
Opunnang, JI.B. Psnucosa, H.P. Ctpenbuosa, P.H. 3ustaunos. — M.: KonocC, 2008.- 176 c.
2. Bappansa M. A. HopmupoBaHue u CHI)KEHHE 3arpsi3HEHUs OKpyXkatouieit cpeast : [Tpak-
TukyM. — bparck : M3a-Bo bpI'VY, 2016. — 148 c.

KoHTpobHbIE BONPOCHI 11 CAMOIIPOBEPKH

1. Ykaxute BepHOE yTBepKIeHHEe: HopMaTHB mpesenbHO JOMYCTUMOIO BBIOpOCa yCTaHABINBA-
€TCsl Ha OCHOBE:

a) HOpMaTuBa MPEEIbHO AOITYCTUMOMN KOHIIEHTpAlWH;

0) TEXHOJIOTMYECKOT0 HOPMATHBa BEIOpOCa;

B) MaKCUMaJIbHOM MPU3EMHON KOHIICHTPALIUH?

2. Kak ¥ Ha OCHOBAaHUH Yero MPOU3BOIUTCS HOPMUPOBAHUE BHIOPOCOB 3arpsA3HSAIONINX BELIECTB
B aTMOcdepy OT CTAIlMOHAPHOT'O UCTOYHUKA?

3. Kak mpoucxoauT OIEHKa YPOBHS 3arpsi3HEHHs aTMocdepbl KoMIuiekcoM npumeceir? Kakoe
000pyI0BaHUE U HOPMATHUBHBIE JOKYMEHTHI IIPU ATOM HCIIONB3YIOTCA?

4. Kakoe 3HaueHue (POHOBOM KOHIIEHTpPAILIMHN MUCTOIb3YyeTcs Npu ycraHoBienuu [1/1B s npen-
IpUsTHS?

5. Kak paccuuThIBaeTCs MOTEHIIMAI 3arpsi3HEHHs aTMochepbl?

IIpakTnyeckoe 3ansaTHe Ne7. PacyeT 10mycTHMOro BHIOpOCa BPeJHOI0 BellecTBa B
atMoc(epy u onpeneneHne TpedyeMoil CTeneHn OYNCTKHU

[{enb paboThl: mprobpeTeHne HaBbIKOB pacueTa [1/IB 3arps3Hsromux BenecTB ¢ yueTom (HoHo-
BOI KOHIICHTpALIUH, OIPEACTICHUIO TPEOYEeMOii CTETIEeHN OYMCTKU OTXOISIIUX Ta-
30B.

3aganue: [Ipy moAroToBKE K MPaKTUYECKOMY 3aHATHIO TOBTOPUTH COOTBETCTBYIOLIUN TEOPETHU-
YECKUI MaTepual ¢ UCHOJIb30BaHueEM JuTepatypsl [1] u [5] u3 n.7.
Buinoanums cnedyrowee 3adanue:

1. Onpenenurs HAUOOJBIIYIO OKMAAEMYIO0 KOHIEHTpalHio Cy (Mr/M®) BpeIHBIX BEIIECTB B
MPU3EMHOM CJI0€ aTMOC(hepsI TPH HEOIATOPUATHBIX METEOPOJIOTHIECKHIX YCIOBHSIX.

2. PaccunTath paccrostHue Xy (M) OT UCTOUYHUKA BHIOPOCOB, HA KOTOPOM INPHU3EMHAs KOH-
nenrparus C (Mr/m®) npu HeOIArOMPUATHBIX METEOPOIOIHYECKUX YCIOBUAX IOCTHIAET MAKCH-
ManbHOTO 3HauUeHUs Cy.

3. CpaBHHTH (aKTUYECKOE COJECp)KAHUE BPEAHBIX BEIIECTB B aTMOC(PEPHOM BO3IyXe
(CutCy) ¢ yuetoMm doHOBOM KoHIIEHTparu Cy ¢ canuTapHo-ruruenndeckumu Hopmamu (I1/1K),

ecn Cp°= 1,5 mr/v?; Cp% = 0,03 Mr/m’; %= 0,1 mr/v®; Cp»™= 1,5 mr/m?; TIJIK = 5 mr/m’;

IJIK" = 0,2 mr/v? 5 TIK®* = 0,5 mr/m®; TIIK™" = 0,5 mr/m*.

4. Paccuutats [1/IB oTnenbHO 1O KakI0MY BBEIOpACBIBAEMOMY BEIIECTBY C yueToM (poHO-
BBIX KOHIIEHTpaIui Co, Mr/M>.

5. Onpenenutb TpeOyeMyIo CTETIeHb OUYUCTKH M J1aTh PEKOMEHJIAIMH 110 CHIKEHHIO BBIOPO-
COB, eciH (hakTUUeCKUi BBHIOpOC M Kakoro-nubo BPEJHOTO BEIIECTBA MPEBBIIIACT PAaCUETHBIN
Hopmarus I1/IB.
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HcxonHble JaHHBIE 71 pacyeTOB MPHUBEACHBI B Ta0mumie 7.1.

Tabauya 7.1
BapuanTsl 3ajanuii 17151 mpakTHUECKOM padoThl Ne7
Ne Bapu- KommuectBo BeIOpocoB M, r/c H, D, w, T, Ts, 4
aHTa MCO MNO: MS0: Mo M M M/C °C °C
1 13,0 0,87 6,0 13,3 30 1,1 13,0 195 23,4 200
2 170,0 3,7 32,6 20,8 33 1,3 12,6 182 20,4 200
3 217,0 6,3 57,4 28,4 40 1,4 13,2 173 15,4 250
4 325,0 8,2 67,6 38,2 45 1,5 12,2 167 24,6 250
5 189,3 8,8 62,4 20,6 50 1,6 13,5 154 18,6 200
6 208,5 9,8 68,2 27,8 55 1,6 14,2 146 24,5 200
7 220,0 10,6 79,4 35,3 60 1,6 14,4 142 26,4 180
8 848,6 56 368 168 100 2,5 18,8 135 30,0 200
9 1200 84 478 206 110 2,8 20,6 130 28,5 250
10 1296 92 502 220 120 2,8 22,0 120 20,0 160
11 2 380 106 684 265 125 3,0 20,8 118 22,5 200
12 3050 127 805 297 130 3,0 21,4 115 24,8 200
13 4150 157 950 325 145 3,0 22,0 114 25,6 200
14 188 77 360 218 108 2,8 13,8 150 20,0 140
15 2400 135 7,5 6,5 105 43 13,0 118 22,0 200
16 908 171 720 180 150 2,38 23,0 180 21,5 200
17 405 88 175 160 20 5,0 28,0 170 22,0 200
18 158 75 700 105 200 5,0 35,0 200 20,0 180
19 75,6 15,8 108 300 50 1,6 13,5 154 18,6 200
20 28,0 13,0 51,4 99 45 1,5 12,2 167 24,6 160

I1opsAAOK BBINOJHEHHUS:

Jlis ra3oBBIX BBIOpOcOB £ = 1, st mbutn F = 3. Yucno apiMoBbIX TpyO N = 1.

Pacuer pexomeHIyeTcsl MPOBOAUTH C WCHOIb30BaHUEM (POPMYJ MpaKTUUEeCKOH paboTsr Ne2 B
CIIEyIOIIEH NOCIEA0BATEIbHOCTH:

1. Onpenenuts k03P PuuneHT f .

2. Onpenenuts 00beM V; (M3/4) BHIOpAachIBAEMBIX JIBIMOBBIX Ta30B.

3. Onpenenuts k03P PunmeHT m.

4. Onpenenuts napametp Vi .

5. Onpenenuts napameTp 7 .

6. Onpenennuts MaKCUMaJbHYIO (0KHIa€MYyI0) KOHLEHTPALMIO BPEAHOIO BEILECTBA B IPU3EM-
HoM cioe atmocdepst Cy (Mr/m?).

7. Onpenenuts napametp d .

8. Onpenenutsb paccTosiHUE Xy (M).

9. CpaBHUTH TNOJIyY€HHOE PAcCUETHBIM IyTeM (PaKTHUECKOe 3arps3HEeHue arMochepsl KakIbIM
BbIOpAChIBAEMbIM BEIIECTBOM (C yueTOM (DOHOBOI KOHIIEHTPAIMK) C CAHUTAPHO-TUTHEHUYECKIM
HOPMAaTUBOM.

10. Paccumtare I1/IB BpenHbIX BELIECTB C HMCIOIb30BaHHEM (OPMYI MPAKTUYECKONH pabOTHI
Neé.

11. IlpoBecTn aHaMU3 MOMYyYEHHBIX PE3yIbTaTOB, CPABHUB (haKTUUECKUN MacCOBBIN BEIOpoC M ¢
pacuetHbIM 3HaueHueM [1/IB. B cioywae nmpebimenus (t.e. M > I1/IB) pa3pabortars mMeponpusi-
THS TI0 CHHKEHHIO BEIOPOCOB ISl JOCTHXKEHHSI HOPMATHBA.

12. Ompenenute TpeOyeMyl0 CTENEHb OYMCTKH IbUICTa30BbIX BBIOPOCOB 10 (popmyiie:

g%:w.mo%

®opma otuerHocTH: OTUET N0 BHIIETIpUBEACHHON (opme (1. 9.1). JONOTHUTENBHO OH JOIHKEH
cozepkath cpaBHUTENbHBIN aHanu3 (Cy + Cp) u ITJK, a Taxke peKOMeHJAaIMKU MO CHUKEHUIO
BEIOpOCOB, eciiu M > [1]1B.

OcHoBHas auTepaTypa
1. Penuna M. M. HopMmupoBaHue U CHI)KEHUE 3arpsi3HEHUH OKpY KaroIiel cpebl ;| y4eOHHK
s 6akanaBpoB / M. M. Penuna, A. I1. Xaycros. - M. : U3natensctBo FOpaiit, 2014. - 431 c. -
Cepus : bakanasp. ba3oBblii Kypc.
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JononHurenpHas IuTeparypa
1. ®pumnann C.B. IlpombinutienHas skojorus. OcHOBBI HHKeHepHBbIX pacueros/ C.B.
Opunnang, JI.B. Psnucosa, H.P. Ctpenbuosa, P.H. 3ustaunos. — M.: KonocC, 2008.- 176 c.
2. Bapnansn M. A. HopmupoBaHue U CHWKEHUE 3arpsA3HEHUs OKpyXkaromien cpensl : ITpak-
TukyM. — bparck : M3a-Bo bpI'VY, 2016. — 148 c.

KoHTpobHbIE BONPOCHI 11l CAMOIIPOBEPKH

1. [Ipu xaKoM 3HaYEHUH MACCOBOTO BhIOpoca M BO3HHMKAaeT HEOOXOAUMOCTh YCTAaHOBKH IIbLIETa-
30yJIaBJIMBAIOLIUX allapaToB?

2. Yo Takoe «CyUIECTBYIOIIUN YPOBEHb 3arpsI3HEHUS BO3LyXa»?

3. YTo noKa3bIBaeT KOMIUIEKCHBIN TIOKA3aTeNb 3arpsA3HEHUsI aTMOC(EepHOTo Bo3ayxa?

4. Kak paccunTtbiBaeTcsi HHICKC 3arpsizHeHus atMocgepsl (M3A) u o kakuM BeriecTBam?

5. Kak npou3BouTCs peryanpoBaHre BBIOPOCOB IPU HEOIArONMPUATHBIX METEOYCIOBHAX ?

IIpakTyeckoe 3ansaTue Ne8. Pacuer 00beMa IbIMOBBIX I'a30B, 00pa3yloIIUXCcs NPH
C)KUTAHMH TOIUIMBA, 110 €ro COCTABY

[{enb paGoThl: MPUOOPETEHHE HABBIKOB pacdyeTra o0beMa JbIMOBBIX I'a30B, 00pa3yOIUXCs MpH
C)KUTaHUU TOIUINBA, 110 U3BECTHOMY €T0 COCTaBY.

3ananue: [Ipyu MOATOTOBKE K MPAKTUYECKOMY 3aHSTHIO IOBTOPUTH COOTBETCTBYIOIIHI TEOPETH-
YECKHUI MaTepuas ¢ UCHOJIb30BaHueEM JuTepatypsl [1] u [5] u3 m.7.
Buinonnums cnedyrowee 3adanue:

[TpoussecTn pacuer oObeMa ABIMOBBIX ra3oB V, (M>/4), 00pasyrommxcs npu CKUranuu Q
(xr/4) TorumBa, B coctaB Kotoporo B (% Macc.) Bxomsar C, H, O, S, ecniu u3BeCTHO 1O JaHHBIM
XpoMaTorpauyeckoro Win ra3oBOro aHajin3a cojepikaHue B AbIMOBBIX razax Nz, Oz, CO, COo,
H>0 [% (06.)]. 1nst momHOTO CoKUTaHUS HO0ABISIETCS ONMPEIEIICHHOE KOJIMYECTBO mapa m (Kr) Ha
1 Xr TOTUTMBA.

HcxonHble JaHHBIE 71 pacdeTOB MPHUBEACHHI B Ta0uie 8.1

Tabauya 8.1
BapuanTsl 3ajanuii A5t mpakTHUecKoi paboTbl Ne§
Ne Bapu- 0, Cocras Torumsa, % (Macc.) m, CocraB orpaboTaHHOrO rasa, % (00.)

anta K/ C H 0 S KI/KT TN, 0: CO | CO: | H0
1 7 86,0 14,0 — — — 75 7,0 7,8 7,5 3,0
2 10 86,0 14,0 — — — 74 6,0 8,6 6,8 3,4
3 20 85,3 14,6 — 0,10 — 78 10,5 1,8 6,4 2,6
4 25 85,0 14,5 0,3 0,15 — 78 8,2 0,8 8,8 2,3
5 100 85,5 13,6 0,5 0,20 0,2 77 8.8 0,6 9,4 2,8
6 125 85,0 13,2 0,8 0,30 0,2 77 8,4 0,5 8,6 3,0
7 150 85,5 12,5 1,0 0,35 0,3 76 8.8 0,5 9,2 32
8 175 85,0 12,5 1,0 0,40 0,3 78 8,6 0,4 8,8 3,7
9 200 84,6 13,0 1,2 0,40 0,4 78 9,0 0,5 9,0 2,8
10 250 85,0 12,5 1,5 0,45 0,5 79 8,2 0,4 8,2 32
11 300 85,0 12,5 1,5 0,45 0,5 80 8,6 0,3 6,8 3,5
12 350 85,0 12,5 1,5 0,45 0,5 80 8,0 0,4 7,5 3,0
13 15 85,0 14,6 — — — 78 8,2 0,8 8,8 2,3
14 140 85,5 12,5 1,0 0,35 0,3 77 8,4 0,5 8,6 3,0
15 160 85,0 12,5 1,0 0,40 0,3 79 8,2 0,4 8,2 32
16 180 84,6 13,0 1,2 0,40 0,4 78 9,0 0,5 9,0 2,8
17 220 86,0 14,0 — — — 74 6,0 8,6 6,8 3,4
18 270 85,0 12,5 1,5 0,45 0,5 79 8,2 0,4 8,2 32
19 190 85,3 14,6 — 0,10 — 78 10,5 1,8 6,4 2,6
20 100 85,5 13,6 0,5 0,20 0,2 76 8.8 0,5 9,2 32

ITopsAI0K BBINOJIHEHUSA:
1. OnpenenuTh KOIUYECTBO BO3ayXa Ly (KT), HEOOXOAMMOE IJIsl COKUTAaHUs | KT TOTUIHBA, 110

bopmyie
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B=2,67C+16H+S—O’ (8.1)
0,21-100

rae 2,67 =32/12; 16 = 32/2; (32 — momsipHas Macca Kuciaopoaa; 12 — atoMHas mMacca yrie-
pona; 2 — MoseKyJsipHas Macca Bogopona; 0,21 — MaccoBas 10151 KUCIOPOJa B BO3yX€E); COCTaB
TOILINBA, T.€. coaepxanue B HeM C, H, S u pacxogyemoro Ha ropenue O B (Macc.) IPUBEACH B
Tabaune 8.1).

2. Haiitu 06beM Bo3myxa Vi (M/KT), HEOOXOMMMBIHA I Ckuranus 1 Kr Tormmsa, 1o Gop-
MyJe:

y,="e, (8.2)

L

rJ€e p — IWIOTHOCTh BO31yXa, paBHas 1,293 kr/m>.
3. PaccuuTath MONbHOE coaep)kaHue (K MOJB/KI) TUOKCHUIOB yrieponaa u cepbl (0°%:), a
Takxke BoAbI (0™:°) B mpoaykTax cropanus | Kr TorumBa no ¢popmysie:
oo ¢ S (8.3)
100-12 100-32
rae ROz — ato muokcuast COz u SO2; 12 — atoMHast Macca yraepoja; 32 — aToMHasi Macca
Cepbl;
H,0 _ L + m ,
100-2 18
r7ie m — KOJUYECTBO napa (Kr), mojaBaeMoe Ha (POPCYHKH JUIS COKUTaHUs | KT TOIUINBa; 2 —
MOJIEKYJISIpHas Macca BOJIopoaa; 18 — MonekysipHas Macca BOABI.

(8.4)

4. YcranoBuTh (hakTuueckuil ko3uumeHT n3bpITKa Bo3ayxa 1o ganHeiM cogepxanus CO,
N2, Oz 1 Apyrux ra3oB (IaHHBIE aHATN3a) 11O GopMyIIe:

o= N, : (8.5)
N, -3,762(0, - 0,5CO)

rae 3,762 = 79/21 — cooTHomIeHHE cofiepkanus B Bo3ayxe No u Oa.

5. OmpenenuTs MOJIBHOE COJepKaHue (KI*MOJIB/KT) JBYXaTOMHBIX T'a30B MPU HalJACHHOM
ko3 dunreHTe n30bITKa BO3ayXa Mo popmyIie:
VB(OL—O,21)’ 8.6)

22,4

rie 0,21 — gons  kuciaopoja B BO3AyXE, ydacTByloLlas B TOPEHUU;
22,4 — MonbHBIN 00BEM Ta3a (H.y.).

eN2 +0, —

6. Haiitu CyMMYy oH:° , QRO , QN2 10: «
Ze=6R02+eHZO+ 9N2+02’ (8.7)

rae 0™°, %%, ™" paccuMTaHHbIEC BBIIIE 3HAYCHUS.

7. OnpenenuTh KOJIUYECTBO MPOAYKTOB CropaHus (Kr/4) mo ¢popmyie:

G=(a-L,+1)-0, (8.8)

rzae  — KOJMYECTBO CKUTAEMOT0 TOTLIMBA, KI/4.

8. OnpenenuTh 00bEM JBIMOBBIX Ta30B IIPU HOPMAJIBHBIX YCIOBUSX (M/4) 10 hopmye:
G) 6-22,4

Vo= Z— (8.9)

a1

®opma otuetHocTr: OTUET MO BhIMIETpUBEAeHHON Popme (1. 9.1)

OcHoBHAas JIUTEPATYPA
1. ®pumnang C.B. IlpomsbinienHass skonorus. OCHOBBI WHXXEHEpHBIX pacuetos/ C.B.
Opunnang, JI.B. Psnucosa, H.P. Ctpenbuosa, P.H. 3ustaunos. — M.: KonocC, 2008.- 176 c.
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JononHurenbHas auTeparypa
1. Bapnansn M. A. HopMupoBaHue U CHUKEHHUE 3arpsi3HEHUS OKpy karolen cpensl : Ipak-
TukyM. — bparck : U3a-Bo bpI'VY, 2016. — 148 c.

KoHTpobHbIE BONPOCHI 11 CAMOIIPOBEPKH

1. IlpuBeauTe OPUEHTUPOBOYHBIN COCTAB JBIMOBBIX I'a30B, OOPA3YIOMIMXCS MPH CKUTAHUU Pa3-
HBIX BUJOB TOIINBA.

2. YKaxXuTe METOAB! YITyUlIeHHsI SKOJIOTMUYECKUX XapaKTEPUCTUK TOILUIMBA.

3. CpaBHUTE KaueCTBEHHBIM COCTaB BHIOPOCOB, 0OPA3yIOMINXCS MPU COKUTAHUU TBEPAOTO, KUJI-
KOro 1 razoo0pasHoro TorumBa Ha TOLI. Pe3ynbraTsl cpaBHEHUS MpeICTaBbTE B BUAE TAOIHIIBI.
4. OOBsCHUTE NOHATHE KHETPAIUIIMOHHOE TOILUINBOY

5. Kakue BUIbI «HETPAIUIIMOHHOTO TOIUIMBA» HAXOAAT IPUMEHEHHUE B HACTOSIILIEE BpEMSI?

IIpakTnyeckoe 3ansitue Ne9. Pacuer HopMaTHBa 10MyCTHMOro cOpoca BPeIHOro BelecTBa
U omnpejesieHne TpedyeMoil KpaTHOCTH pa30aBJieHUs!

[{enp paOOTHI: 03HAKOMJICHHE C METOIOJIOTHEH pacueTra HopMaTuBa fgomyctumoro copoca (HJIC)
3arpsi3HSIONIETO BEILIECTBA.

3aznanue: IIpyu noaroToBKe K NPakTUYECKOMY 3aHSATHIO IOBTOPUTH COOTBETCTBYIOIIMM TEOPETH-
YECKUI MaTepuas ¢ UCHOJIb30BaHueEM utepatypsl [1] u [5] u3 n.7.
Buinonnume crnedyrowue 3adanus (no eapuanmam):
Paccuurars HopMaTusbl H/[C 3arpsi3Hstomux BEMECTB B BOJOTOK, €CIIH:

1) BBIIYCK CTOYHBIX BOJA B PEKY OCYLIECTBIIAETCS IOCIE OYMCTHBIX COOPYXEHHUI uepe3 BO-
JIOBBIITYCK, PacloIOKEeHHBIN y Oepera;

2) cOpoc MpOU3BOAMTCS 3a MpeieIaMi HaCEJICHHOTO MTyHKTa, BOA03a00pOB BOJIU3H HET;

3) xaTeropus BOJOTOKa — ppI0OX03siICTBEHHAS;

VcxonHble naHHBIC [UIs pacdyeTa MpUBEAEHBI B TaOa. 9.1, rHIpoXMMUYECKUE NaHHBIE — B

Tabi. 9.2.

Tabnuya 9.1
Bapuantsl 3aaHuii JUisl BRINOJHEHUs 3a1a4u |
Bapuanr | Pacxoxcrou- | Paccrosuus ly Pacuernsrit Cpennsist rmy- | Cpennsis cko- | IllepoxoBarocTs
HOH BOJBL, q, uln pacxon, M3/dac ouna, Hep, pocCThb Teye- JIOJKa PEKH,
M3/c HUs, M/C

1 0,0061 lp= 1:=400 0,25 0,91 0,17 0,04
2 0,0065 lp=1,=350 0,29 0,95 0,16 0,04
3 0,0071 lp=1,=450 0,25 0,90 0,15 0,04
4 0,0063 lp=1,=410 0,31 0,93 0,18 0,04
5 0,007 lp=1,=360 0,27 0,92 0,19 0,04
6 0,0068 lp=1,=420 0,28 0,85 0,13 0,04
7 0,0075 lp=1,=370 0,24 0,87 0,15 0,04
8 0,0065 lp=1,=430 0,26 0,64 0,16 0,04
9 0,0074 lp=1,=380 0,35 0,73 0,21 0,04
10 0,0069 lp=1,=440 0,33 0,81 0,24 0,04
11 0,0072 lp=1,=390 0,30 0,80 0,18 0,04
12 0,0067 lp=1,=500 0,26 0,78 0,19 0,04
13 0,0073 lp=1,=490 0,27 0,75 0,15 0,04
14 0,0066 lp=1,=380 0,29 0,65 0,17 0,04
15 0,0062 lp=1,=480 0,33 0,70 0,19 0,04
16 0,0063 lp=1,=390 0,28 0,68 0,14 0,04
17 0,0065 lp=1,=470 0,31 0,71 0,20 0,04
18 0,0071 lp=1,=400 0,37 0,76 0,22 0,04
19 0,0068 lp=1,=420 0,33 0,85 0,21 0,04
20 0,007 lp=1,=450 0,32 0,92 0,18 0,04

Tabauya 9.2

I'mapoxumuydeckue TaHHbIE BOJOEMa 10 TEUCHHUIO BhIle cOpoca ((oH, pexa BbIlle CTOYHBIX BOJ)

‘ Ne | Tlokasarenu cBoiicTBa BO, /M ®on ‘ Crounble K ‘
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I BOJIBI
O6mwe TpeboBaHus
B3Bemennnic BemecTBa 23,2 181,2 23,95
.| BIIK nosnH. 5,17 7,41 3
3. | Cyxoii ocTaTok 273,0 425 1000
TOKCHKOJIOTHYECKUH TTOKA3aTEh
1. | Ammonnii coneBoit (NH4") 7,0 21,8 0,5
.| Hurpur-non (NO2) 0,038 0,61 0,08
3. | Kenezo obmiee (Feosm.) 3,95 5,85 0,1
CaHUTapHO-TOKCHKOJIOTHICCKUH ITOKA3aTeIh
1. | Hurpar-uon (NOs*) 16,04 84,37 40
2. | Ankuncynsdonar (CITAB) 0,2 0,34 0,5
3. | Xmopuzust (CI) 18,2 32 300
4. | Cynbdarsi (SO42) 31,2 4321 100
Pr160X 035 CTBEHHBIN TIOKa3aTeIb
1. ‘ Hedrenponykrst - 0,15 0,05

PekomeHdauuu K 8bINOJIHEHUIO 3A0aHUS

Pacuema H/]C 3azpazuarouwux eeuiecme 6 6000moK:
Hcxonabie qaHHbIe MpUBEICHBI B Ta0m. 9.1:

1) BBIIYCK CTOYHBIX TMOCJIE OUUCTHBIX COOPYKEHUH B PEKY OCYILECTBIISIETCS YE€PE3 BOJOBBI-
MyCK, PacIoNIOKEHHbIHN y Oepera;

2) pacxox ctounbix Bog q = 0,0061 m*/c = 21,96 m3/uac;

3) paccTosiHHE OT MECTa BBIIIYCKa IO pacueTHOro cTBopa 1o ¢opsatopy Lg=500 M, 1o mpsi-
Mot L,=500 m;

4) cOpoc mPOU3BOIUTCS 3a MpeAeiaMi HACEIIEHHOTO IMMyHKTa, BOJ103a00POB BOJIH3U HET;

5) xaTeropusi BOJOTOKa — prI00X03sIiICTBEHHBIN;

6) TUIPOJIOTUYECKHE [TaHHBIE BOJOTOKA - pacyeTHbIi pacxox 0,20 M3/c; cpenuss riyOuHa
0,5 m; cpennsist ckopocth Teuenus 0,18 m/c; mepoxoBaTocTh J0%ka peku ny=0,05;

7) TUAPOXUMHUYECKUE TAaHHBIE IPUBEICHBI B Ta0I. 9.2.

1. Pacyer kpaTHOCTH pa30aBjieHHsA
Pacuer kpaTtHOCTH pa3zbaBiieHHs B peke npousBoauTcs no merony B.A. ®pornosa — U. /1. Po-
I3UIIIepa.
Omnpenensiercsa napameTp y:

y=25n, —0,13-0,75VR(/n, ~1)

[IpuHumaem:
1) mepoxoBaToOCTh JI0’Ka PEKU MO UCXOAHBIM AaHHBIM nw=0,05;
2) rugpasinndeckuil paguyc noroka R=Hp=0,56 m

3 =2,5,/0,05 —0,13-0,75,/0,56(;/0,05 — 1) = 0,35 .
Onpenensiem kodxpduuuent Llle3n:
o= B OO o33 e,
n, 0,05
Haxonuwm ko3 duruent typOynenTHoit nuddysuu:
gvh  9,81-0,18-0,56
37n,c>  37-0,05-16,33°

D= =0,002 m%/c.
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KoadduuueHT o , runpaBiudeckue yCIoBUs CMEIICHUS

a=¢§~32
q
rac:
L
¢:—¢zﬂ:1’0.
L, 500 ’

n

& — KOO PHUIHUEHT, yUUTHIBAIOIIMNA MECTO BBIITYCKa CTOYHBIX BO/I.

Brimyck y 6epera — £=1,0.
Nmeem

a=1-1-3 0,002 =0,69
0,0061 '

Koaddumment cmemenus

.o I—exp(@i/Ly,)  1-exp(-0,693500) 0.87
.0 - 0,2 R RS
1+ =exp(—a,/L 1+ exp(—0,694/+/500
y p(—at\/Ly) 0.0061 p( Y V500)

KpaTtHOCTb OCHOBHOTO pa3z0aBiieHUs

0 0,2
n=1+y==1+087 =295.

q 0,0061

2. OnpeesieHue KOHUEHTPAIUIA, 10MYCTUMBIX K copocy Cujic
OO6mue TpedoBaHUS:

1. B3sewennvie seujecmsa

Cyp= 23,2 mr/m;

Cer=181,2 mr/m;

Cnax = Cy10,75=23,2+0,75=23,95 mr/n;

Crpc = 23,2+29,5-0,75=45,32 mr/m.

2. BIIK,

Cy= 5,17 mr/m;

Cer= 7,41 Mmr/m;

Cryix = 3 mr/mm.

[ToBwimenHoe 3nauenune bBIIK, B peunoii Boge 00ycioBieH npupoaabiMu hakropamu. [Toaromy
1o ycranosienus pernoHanbHbIX [1JIK npuanmaem HJIC=Cyon=5,17 mr/m.
3. Cyxoti ocmamok

Cy=273 mr/m;

Cer= 425 mr/m;

Cryix = 1000 mr/m.

Nmeer mecto

Cp < Cer< Crpx.

MIPUHUMAEM

Cuyic = Cer= 425 mr/m.

I'pynna Bemects ¢ JIIIB — TOKCHUKOJIOTHYECKAS.

Omnpenensiem 3arpykeHHOCTh GoHa pexu 1o NHy, NO3, Fe.

S C
1 CIZZIK 1 0,5 0,08 0,1
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®oH peku no rpynmne JIIIB — Tokcukonoruueckui, 3arpyxeHnbiil. /s atux Bemects HJC

HA3HAYaeTCs U3 YCIOBUS COXpaHeHHs (poHa.

1. Ammonuii

Cupc = C¢p= 7,0 mr/m.

2. Keneso.

Cupc = C¢ = 3,95 mr/m.

3. Humpumui

Cupc = C¢= 0,038 mr/m.

I'pynmna emiectB ¢ JIIIB — caHWTapHO-TOKCUKOJOTHYECKAs.

Omnpenensiem 3arpyskeHHOCTh poHa 1o NOs, CITAB, xnopunam u cynbpaTtam:

S Cp ) 1604 02 182 312
= + =+ +
40 05 300 100

=0,40+0,40+0,06+0,31=1,17,
Crx

1
@®oH peku 1o rpymie JIIIB caHUTapHO-TOKCUKOIOTHYECKUHN, 3arPyKEHHBIN.
[Tostomy HopmaTuBsl I1JIC Oyzem Ha3HadaTh U3 YCIOBHUS COXpaHEHUs (oHa.
1. Humpamul
Cyp= 16,04 mr/m;
Cupnc=C¢p= 16,04 mr/m.
2. CIIAB
Cy=0,2 mr/m;
Cupc = C¢p= 0,2 mr/m.
3. Xnopuowi
Cyp= 18,2 mr/m;
Cupc = C¢= 18,2 mr/m.
4. Cyrvghamol
Cyp=31,2 mr/m;
Cupc= C¢p=31,2 mr/m.
3. I'pynna Bentects ¢ JITIB — pb160X034HCTBEHHEIE.

Hegmenpooyxmwi

Cyp=0 mr/m;

Cer= 0,15 mr/m;

Crx = 0,05 mr/m.

Cunc=29,5-0,05 = 1,47 mr/m> Ce.

Tax xak paccuntannsiii I[TJIC > C.; npuHumaem:
Cupc=Cer=0,15.

3. Pacyer nopmaTuos HJIC

HJIC = q- Cyye.

[Mpunumaem q = 21,96 m3/uac.

PesynbraTsl pacuera cBeeHbI B Ta0nuUIry 9.3.

Tabauya 9.3
Hopwmarusst HIIC

Bemiectso Cunc HJC
B3Bemennoe BemecTBo 45,32 995,227
BITK>20 5,17 113,533
Cyxoii ocTaTok 425 9333,0
AMMOHMI1 CONEBOH 3,95 86,742
Hutputst 0,038 0,834
Keneso 3,95 86,742
Hurpatsl 16,04 352,238

CIIAB 0,2 4,392
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Xopusl 18,30 399,672
Cynbdats 31,2 685,152
Hedrenpoaykrst 0,15 3,294

®opma otdyetHocTH: OTUET MO BhIMIETpHUBEAeHHON Popme (1. 9.1)

OcHoBHas quTeparypa
1. Penuna M. M. HopMupoBaHue 1 CHIDKEHHUE 3arps3HEHUIN OKpYXKaroIlei cpeibl | yueOHUK
st 6akanaBpoB / M. M. Penuna, A. I1. Xayctos. - M. : U3narensctBo FOpaiit, 2014. - 431 c. -
Cepus : bakanasp. ba3oBblii Kypc.

JononHurenbHas IMTeparypa
1. Bapnansn M. A. HopMupoBaHue U CHUKEHHUE 3arpsi3HEHUS OKpy karolel cpensl : Ipak-
TuKyM. — bparck : U3a-Bo bpI'VY, 2016. — 148 c.

KoHTpobHbIE BONPOCHI /11 CAMOIIPOBEPKH

1. IIpuBeuTe HEOOXOAUMOE YCIOBUE, KOTOPOE JODKHO cobmonaTtbes npu pacuere HIC
JUTSL BOZIOIIOJIB30BATENEH, PACIIOJIOKEHHBIX B IIPEAEIaX BOJOX03AMCTBEHHOIO Y4acTKa.

2. Urto Takoe KpaTHOCTh pa30aBiieHHs U 10 Kakoil (popmyiie oHa onpenensercs?

3. Kak onpenensioT ¢OHOBYIO KOHIIEHTPAIIUIO 3aTrPSA3HSIONINX BEIECTB?

4. Vxaxute paznuuus B pacuere BesnuuH H/IC a1 oTaenbHBIX BBIITYCKOB CTOYHBIX BOJ B
BOJOTOKH, BOJOXPAaHUIIUILIA U 03€pa.

5. B kakom cinydae BennunHbl H/IC paccunThiBaroTCsl 1 OTIAENBHBIX BOZOIOJIB30BATE-
nei?

IIpakTnyeckoe 3ansaTue Nel0. KoHTpoab B 00/1acTH OXpaHbI OKPYKAIOLIeH cpeabl
(nuckyccus)

[{enb paboOThI: 03HAKOMJICHHE C OCHOBHBIM COJIEP KaHUEM MEPOIPHSITHIA TT0 KOHTPOJIIO B 00JIacTH
CaHUTApHOM OXpaHbl BO3AYIIHOIO OacceifHa Ha TOCyJapCTBEHHOM, BEIOMCTBEH-
HOM U OOIIIECTBEHHOM ypPOBHE.

3ananue: [Ipy NoAroToBKE K IUCKYCCUU PEKOMEHYETCs IOBTOPUTH TEOPETUUECKUM MaTepHuall ¢
ucrnoib3oBaHueM aurepatypsl [1] u [5] u3 n.7. CocTaBUTh KOHCHEKT IO CJIETYIOLIUM BOIIPOCAM:

1. Dkosornyeckuii KOHTPOJIb 32 BRIOPOCAMHU: TOCYJApCTBEHHBIH, BEIOMCTBEHHBINH, MyHHIIH-
MATbHBIN, 00IIECTBEHHBIH, TPOU3BOICTBEHHBIN.

2. Buzapl KOHTpoONSI MO MOPSAIKY HPOBEAEHUS (MHCIEKIMOHHBIN, aHAJIUTHUYECKUH, UHCTPY-
MEHTaJIbHBII).

3. Craguu KOHTpOJIA (IpeAYIPEAUTENbHBIN, TEKYIIUI U OCIIETYIOIINN).

4. ®opmbl KOHTPOJIS (MHQOPMAITMOHHBIN M KapaTeIbHbIHN).

[opsnok BeimonHeHus: [Ipu mpoBeneHUH IUCKYCCHH PEKOMEHAYeTCs OOpaTHUTh CHUMAaHUE Ha
CJIEYIOIINE KIIIOUEBbIE MOMEHTBI.

IKon02UecKUuti KOHMpPOab SBIAETCS BAaXHBIM 3BEHOM OpPraHM3allMOHHO-IPABOBOTO MeXa-
HU3Ma OXpaHbl OKpyxkarouen cpensl. [IoHATHE dKOIOrMYECKUil KOHTPOJIb omnpeneneHo Dene-
panbHBIM 3aK0HOM «O0 oxpane okpy»katomieit cpeas» ot 10.01.2002 Ne 7-P3:

«KoHnTpoinbs B 00651aCTH OXpaHbl OKPY>KaIOLIeH cpenibl (9K0I02UYecKull KOHmMpOib) — CUCTEMA
Mep, HalpaBJjeHHAasl Ha MIPEIOTBPAILEHUE, BBISIBICHUE U IPECEUEHUE HAPYLIEHNUs 3aKOHOATENb-
CTBa B 00JacCTH OXPaHBbI OKPYXAIOIIEH Cpeabl, o0ecrieueHrne COOMOICHUS CyObEeKTaMU XO035M-
CTBEHHOM M MHOU NIEATENbHOCTH TPeOOBaHUil, B TOM YMCJI€ HOPMATUBOB U HOPMATHBHBIX JIOKY-
MEHTOB, B 00JIaCTH OXPaHbl OKPY>KaIOLIeH CPebD».

OcHOBHBIE 1I€JIN IKOJIOTHYECKOTO KOHTPOJIS ONPEAEIEHBI B cTaThe 64 yKa3aHHOIO 3aKOHa!

«KonTpone B 001acT OXpaHbl OKpY’KAIOLIEH Cpeabl (3KOJOrMYECKH KOHTPOJIb) MPOBO-
IUTCS B LIETSIX oOecredeHns: opraHaMm rocyjapcTBeHHoi Binactu Poccuiickoit deneparyu, op-
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raHaM¥ rocyJIapCTBEHHOH BiacTu cyObekToB Poccuiickoit denepaiiuy, opraHaMu MECTHOTO ca-
MOYIPABJICHHUS, IOPUANYECKIMU U (HU3NYECKHMHU JIMIIAMH UCTIOJIHEHUS 3aKOHOJIATeNIbCTBA B 00-
JACTU OXPaHbl OKPYXAaroIled cpeibl, COOM0JeHNs TpeOOBaHUM, B TOM 4YHCJIE HOPMAaTHBOB H
HOPMATHUBHBIX JOKYMEHTOB, B OOJIACTH OXpaHbl OKPYKAIOLIEH Cpeibl, a Takke oOecreyeHHs
HKOJIOTUUECKOM Oe30MacHOCTH.

B 3amaum 5K0NI0THYECKOro KOHTPOJIS BXOAST HAONIOEHUE 32 COCTOSHUEM U U3MEHEHUSMHU
OKpY’KaloIIel cpe/bl, IpoBepKa COOII0IeHUS TPEOOBAHHH SKOIOTHYECKOT0 3aKOHOATEIbCTBA U
HOPMAaTHBOB KaueCTBa OKPY’KAIOLIEH CpENbl, BBINOIHEHHUS] MEPONPUITHNA MO pPALMOHAIBLHOMY
HCIIOJIB30BAaHUIO IIPUPOJHBIX PECYPCOB U 0310POBIICHHUIO OKPYKAIOIIEH CPEIBI.

Ne 7-@3 «O06 oxpaHe OKpy’KaroIiel cpelb» BBLACTSET 4 BHIIA YKOJIOTHYECKOTO KOHTPOJIIS:
20Cy0apcmeenHblll, MYHUYUNATIbHBIU, 00ueCmeeH bl U Npou3800CcmeenHbll. B 1opuIndecKkoi
JUTEpaType NPUBOIUTCS KIIACCH(PHUKALINS SKOJIOTHIECKOT0 KOHTPOJIS U 110 MHBIM OCHOBaHUsM. B
3aBUCUMOCTH OT CTAJHH KOHTPOJIBHOHN JESITeIbHOCTH BBIACISAIOTCS npedynpeoumenbhbiil, mexy-
wutl, nociedyouull SKOJIOTUIECKH KOHTPOIb.

Ilpedynpeoumenvhbviti SKOJOTHUECKUI KOHTPOJb 3aKIOYAETCs B KOHTPOJE Ha CTaIuH,
MPEALIECTBYIOIIECH XO3AMCTBEHHON WIM MHOU JeATEIbHOCTH. [IperynpeuTenbHbIi 3K0I0rude-
CKUI KOHTPOJb OCYLIECTBIJIIIOT IIyTEM COIJVIACOBAHMS MPOEKTHON IJOKYMEHTAlUH, HOJy4YeHUs
paspelieHns: Ha BBIOPOCH U COPOCHI 3arpsI3HAIONIMX BELIECTB, pa3MEIEeHUs] OTXO0J0B POU3BO/I-
CTBa U TOTPEOJICHUSL.

Texywuii 3KOJOTUYECKUI KOHTPOJIb MPOBOJAAT B IPOLECCE XO3SIMCTBEHHONM M MHOM JIes-
TEIBHOCTH, KaK IIPaBHIIO, B MPOLIECCE MPOU3BOJACTBEHHOIO IKOJIOTMUYECKOT0 KOHTpoJs. OnHako
TEKYIIUH KOHTPOJIb MOXKET OCYIIECTBIATHCS KOHTPOJIUPYIOIIUMHU CyObEKTaMHu B IpoIecce WH-
CIIEKLIMOHHOT'O KOHTPOJIS.

Tlocnedyrowuii 3KOIOTUYECKHH KOHTPOJIb OCYIIECTBIISICTCS 3a pe3yJIbTaTaMu, UTOTaMHU XO-
3SIMCTBEHHON M MHOU JNEATENIBHOCTU. Ero mpoBOAAT IyTeM aHalIu3a OTYETOB, CTATUCTHYECKUX
JAHHBIX, OTBETOB Ha 3alPOCHI U MHBIX JaHHBIX, COJEpKaIIuX HH(popMaIuo 00 oxpaHe OKpyxKa-
FOLIEN CPeAbl U PUPOAOTIOIH30BAHUY.

B 3aBucumoct 0T HhOPMBI HKOJTOTHUECKOTO KOHTPOJIS BBIACTSAIOT UHGDOPMAYUOHHBIU U Ka-
pameinbHblil.

Hngpopmayuonnuiii 3KONOTUIECKHA KOHTPOJIb OCYILECTBIISCTCS, B TOM YHUCIIE, Yepe3 CUCTE-
MY 9KOJIOTHYE€CKOTO MOHUTOPUHTA M TOCYIaPCTBEHHOI'O CTATUCTHYECKOTO HAOIIOACHUSI.

Kapamenvuuiii 5K010rHYECKUN KOHTPOJIb 3aKJII0YAETCs B IPUMEHEHUU MEpP roCyAapCTBEH-
HOTO MPHUHYXJIECHHUS K IOPUANIECKUM, TODKHOCTHBIM M (PM3MUECKUM JIMLIAM, HApYIIUBIIAM KO-
JIOTUYECKOE 3aKOHOIATEIIbCTBO.

B 3aBuCcHMOCTH OT MeTOAa, MOPsIIKA IPOBEAECHHUSI KOHTPOJIBHBIX MEPONPUATUN BBIACISAIOT
UHCNEKYUOHHBLU, AHATUMUYECKU, UHCIMPYMEHMANbHbIL YKOJOTUYECKUI KOHTPOJIb.

I'ocynapcTBeHHBIH 3K0JI0rH4eCKUil KOHTPOJIb. CO CTOPOHBI rOCyAapCTBa AKOJIOTHUECKUIN
KOHTpPOJIb OCYILIECTBISETCS NPEACTABUTEIBHBIMU M HCIIOJIHUTEIbHBIMA OpraHaMu TIocCyJap-
CTBEHHOM BJIACTH ¥ CIELUAIBHO YIIOJHOMOUYEHHBIMU Ha TO FOCYIapCTBEHHBIMU OpraHaMH B 00-
JIACTH OXPaHbl OKPYXKAIOLIEH Cpeabl.

JIOJKHOCTHBIE JIMIIAa OPTaHOB T'OCYNApPCTBEHHOI'O ADKOJIOTMYECKOTO KOHTPOJS B COOTBET-
CTBUU C UX MOJHOMOYHSIMH UMEIOT IIPABO B YCTAHOBJIECHHOM IOPSIKE:

® rocemaTh NPeInpUsiTHs, YUPEKACHUS, OPraHU3aluid HE3aBUCUMO OT (hOpM COOCTBEHHO-
CTH U TIOAYUHEHHUS, BKJIIOUasi BOUHCKUE YACTH, CIEUAIbHBIE O0BEKTHI U CIIyKO0bl BoopyKeHHbIX
Cuut, opraHoB BHYTPEHHUX /1€ U TOCYAapCTBEHHON 0€30IacHOCTH, 3HAKOMUTBCS C TOKYMEHTa-
MU, pe3yJbTaTaMi aHAIW30B, HHBIMH MaTepHalaMi, HEOOXOAUMBIMU JJIS1 BHIIOJHEHUSI UX CITy-
KEOHBIX 00s13aHHOCTEW (A7 TOCEIIEHUS HIM OCMOTpa OOBEKTOB, COCTaBISIOIIMX TOCYAap-
CTBEHHYIO TaiiHy, He0OX0AMM O(OPMIICHHBIN B COOTBETCTBUU C 3aKOHOM JIOMYCK K 3THM OOBEK-
Tam);

® MPOBEPATH PadOTy OYHCTHBIX COOPYKEHUH M JAPYTHX O0E3BPEKHBAIOIIUX YCTPOHCTB U
CPEACTB MX KOHTPOJISI, KOHTPOJIUPOBATh COONIIOJICHIE HOPMAaTUBOB KadecTBa OKPYXkKaroIei cpe-
Ibl U TIPUPOJOOXPAHHOIO 3aKOHOJATENBCTBA (HAA0 UMETh B BUAY 3allPEIICHUE 3aKOHOM BBOJA B
HKCIUTyaTalUIo MPEINpUsiTHI, HE 00ECIIEYeHHBIX COOPYKECHUSMHU U YCTAaHOBKAMH IO OYHCTKE,
00€3BpPEe)KUBAHHIO M YTHIIM3ALUU OTXOJOB, CPEACTBAMU KOHTPOJIS 32 3arpsi3HEHUEM OKpYKaro-
e cpezpl, 0e3 3aBepIIeHNs 3alIPOSKTUPOBAHHBIX padoT);
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® Ha3HAayaTh IOCYJAPCTBEHHYIO KOJOTHUECKYIO SKCIEPTU3y U 00ecrieuuBaTh KOHTPOIb 32
BBIIIOJTHEHUEM €€ 3aKJIIOUEHUS (M3Y4EHHME DKCIEPTHU3BI COCTABISAET OTAEIbHYIO TEMY; Ba)KHa
BO3MO>XHOCTb T'OCYJapCTBEHHOI'O KOHTpPOJSl IIPOBEPATh U OLICHUBATH CTENEHb pEalM3alluU €€
3aKIIIOYCHHUS: TEM CaMbIM 00ECIIEUMBACTCS 3aMKHYTBHI MEXaHH3M JKCHEPTUPOBAHMS, SIBIISIOLIC-
rocsl 4acThI0 OPraHM3allMOHHO-IIPABOBOI0 MEXAHNU3Ma OXpaHbl OKPYXKarollel cpenbl);

® TpeOOBaTh YCTPAaHEHUS BBISIBICHHBIX HEJOCTATKOB, JaBaTh B Mpe/eax MpeaoCTaBICHHBIX
NpaB yKa3aHUS WIN 3aKJII0OYEHHS 110 CTPOUTENBCTBY, PEKOHCTPYKIIMH U SKCIUTyaTalluu 00BEKTOB
(ct. 84 3akona. PO 00 oxpaHe OKkpyXkaromled cpelnbl mpeaycMaTpuBaeTCs aJMUHUCTPATUBHAS
OTBETCTBEHHOCTbH 33 HEMOJYMHEHUE NMPEANNCAHUAM OPraHOB, OCYIECTBIISIONINX IOCYJapCTBEH-
HBIA HKOJIOTHUECKUI KOHTPOJIb, B BUAE MITpada 10 ABAALATUKPATHOIO pa3Mepa MUHUMAJIbHOM
3apa0OTHOM TIaTHhI);

® [IpUBJIEKaTh B YCTAHOBJIICHHOM IOpPSAJKE BUHOBHBIX JIMIl K aJIMUHUCTPATUBHON OTBET-
CTBEHHOCTH, HaIIPaBJIATh MaTEpUaibl O MPUBJICUYEHNUN UX K JUCLUIUIMHAPHON OTBETCTBEHHOCTH,
aJIMUHUCTPATUBHOM WJIM YTOJIOBHON OTBETCTBEHHOCTH, NMPEABSABIATh UCKU B CyJ WIN apOHT-
PaXHBIN CyZl O BO3MELIEHUH Bpesia, IPUUNHEHHOTO OKPYKAIOIIEH Cpeie WU 310pPOBBIO YEIOBE-
Ka HapyLIEHUSIMH IPUPOAOOXPAHHOIO 3aKOHOAATEILCTBA.

® NPUHUMATh peIIeHUs] 00 OrpaHUYEHUH, IPUOCTAHOBICHUH, MPEKPALICHUN paObOTHI Mpe/-
NPUATHUI, COOPYKEHHUM, HHBIX 00BEKTOB U JIFOOOU EATENIbHOCTH, MPUIHHSAIONICH Bpell OKpyxKa-
IOILIEH cpejie U HeCyIel MOTEHIHUAIbHYIO OMACHOCTD IS 3I0POBBS YEJIOBEKa. DTO MOJTHOMOYHNE
B YCJIOBUSIX YKOHOMHMYECKOTO M HKOJOTHYECKOT0 KpH3UCa HE CTOUT aOCOIIOTH3MPOBATH: OCTa-
HOBKa MPOM3BOJICTBA HAHOCHT OLIYTHMBIN Bpell MHTepecaM Tpak[aH, paboTaloIMX Ha HEM;
KpOME TOT'0, CMEKHbIE OTPACIN U HACEJIEHHE, HE AOIOJydas HY>KHYIO IIPOAYKIHMIO, TEPIAT He-
y100CTBO, YpOH, YOBITKH; HE CIy4allHO COTHH IONBITOK OCTAaHABIMBATH MPEIIPUATHS BCTpeya-
IOT COINpPOTHBIICHHE PaOOTAIOUIMX HAa HUX W OKPECTHOTO HACEJICHHUS; HOpMa IpPUMEHSETCS B
HACTOSAILEE BPEMS B HCKIIIOUUTENIBHBIX CIIydasiX.

B ycnoBusiX yXyAlleHUs OKpYXaroUlell cpelbl U MU3MEHEHMsI COLUAIbHO-DKOHOMUYECKUX
yCIIoBHUM KU3HU Poccuiickoe rocynapcTBO IMPUHUMAET MEpbl K YCUIIEHUIO I'OCYIapCTBEHHOI'O
HKOJIOTUYECKOT0 KOHTPOJIA U €ro nmpaBoBoi 0a3wl. B yrBepxknenusix [IpaBurensctBom PD mo-
JIOKEHUAX O CHEUUATbHO YHMOJHOMOYEHHBIX T'OCYJapCTBEHHBIX OpraHax B 00JacTH OXpPaHBI
OKpY’Karollel Cpelpl, O APYTMX MHHHUCTEPCTBAX, OCYJapCTBEHHBIX KOMHUTETaX M BEJOMCTBAX
IpeyCMaTPUBAIOTCS MOJTHOMOYHS, MPU3BAHHBIE OOECIEUYUTH MOCTOSHHBIN, CHCTEMaTHYeCKHM
Y BCEOOIINI 9KOJIOTHYECKUN KOHTPOJb.

Ha ocHoBanuu axroB IlpaBuTenbcTBa NPUHUMAIOTCS NPUKa3bl, MHCTPYKIUH, IpPaBUIa U
UHBIE BEJOMCTBEHHBIE AKThI, ACTAIU3UPYIOLIUE MOPSIAOK OCYLIECTBIECHUS I'OCYIapCTBEHHOI'O
HKOJIOTHYECKOT0 KOHTpOIIs. [IprHATHIE B X0/1€ €ro peuieHus 00a3aTeIbHbl s UCTIOIHEHUS BCe-
MU [PEANPUATHAMH, YUPEKACHUAMH, OpraHU3aLUsAMH, MHUHHCTEPCTBAMU U BEJOMCTBAMH,
JOJKHOCTHBIMU JIMIIAMHU U TPak1aHAMU, K KOTOPBIM OHHU aJpECOBaHBbI.

Pemienust opraHoB KOJIOTHYECKOTO KOHTPOJIS M UX JTOJHKHOCTHBIX JIMI] MOTYT OBITh O0’Ka-
JIOBaHBI B CyJ WIM B apOuTpaxHblil cyn. Ha ocHOBaHuM pelieHuil, MpUHATHIX B 3aKOHHOM I10-
psZIKe, U B COOTBETCTBUU C MPEAOCTABICHHON MMU KOMIIETEHIMEH OaHKOBCKHE YUPEKACHUS —
KaK TOCYAapCTBEHHBIC, TaK U HErOCYJapCTBEHHbIE — JIOJDKHBI IIpeKpamaTh (GUHAHCUPOBAHHE 3a-
MIPEIIEHHON MM MIPEKPALEHHON AESITEIbHOCTH Ha MEPUOJ 10 OTMEHBI 3TUX PELICHUH OpraHOM
roCy/1apCTBEHHOI'O SKOJIOIMYECKOTO KOHTPOJIS.

OO0mecTBeHHBIH IKOIOTHYECCKHI KOHTPOJIb. B yCloBUsAX MPOBO3IIAIIEHUS 1EMOKPATH-
YEeCKOro MPaBOBOT0 TOCYAAPCTBA M (POPMHUPOBAHUS IPAXKIAHCKOTO OOILECTBA BO3PACTAET 3HAYE-
HHUE 00IIeCTBEHHOT0 KOHTPOJIS 32 OXpaHoi okpyxaromieil cpenbl. M 3T0 ecTecTBEHHO: TpaxkaaHe,
KaK HUKTO JpYyroi, HanboJjiee 3aMHTEPECOBAHbI B HA/IJIC)KAIIEM €€ COCTOSIHUM; UM K€, KaK HUKO-
My JpyroMy, U3BECTHBI YIyIIEHUS U IPaBOHAPYIICHHUS B 00JIaCTH OKPYXKAIOILEH Cpeibl.

OO011eCTBEHHBI KOHTPOJIb OCYIIECTBISIETCSI OOIIECTBEHHBIMH OOBEAMHEHUSIMHU, OpTaHaMu
MECTHOTO CaMOYTPABJICHUS, IPaKIaHAMHU U UMEET TE XK€ 3aJau, YTO U UHbIE (POPMBI IKOJIOTH-
4eckoro KoHTpousiad. Ilopsmok oOLIeCTBEHHOrO KOHTPOJS —peryiaupyercs 3akoHoM Pd
«O0 obmecTBeHHBIX 00BearHEHUAX» 0T 19 Mast 1995 1. (pen. ot 02.06.2016 r.), HHBIM 3aKOHO-
JaTeIbCTBOM, TOJ3aKOHHBIMH aKTaMM, YCTaBaMU M APYTUMH OCHOBOIIOJIATAIOIIMMHU aKTaMu 00-
IECTBEHHBIX 00BEINHEHH.

Tak, no ®enepansaomy 3akoHy Ne 10-D3 «O mpodeccuoHanbHBIX COI03aX, UX MpaBax M ra-
paHTUAX AedaTenbHOCTH» OT 12 suBaps 1996 r. mpogcoro3sl BIpaBe yyacTBOBaTh B (hopMupoBa-
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HUHM TOCYAapCTBEHHBIX MPOTPaMM IO BOMPOCAM OXPaHbI OKpYXKaroleil cpenbl, B pa3paboTke
MIPABOBBIX AKTOB, PETJIAMEHTHPYIOIIUX BOIPOCHI SKOJIOTUYECKON 0€30MacHOCTH.

[Tpodcoro3bl OCYHIECTBISAIOT KOHTPOJIb 32 COCTOSTHIEM OKPY>KaloLIel Cpe/bl Yepe3 CBOU Op-
TaHbl U UMEIOT MPaBO OECIPEINATCTBEHHO MOCELaTh OPraHU3aluH, UX CTPYKTYypHBIE TOpa3/e-
JeHus, paboune Mecra, BIpaBe TpeOOBaTh OT paboToHaTeNsi HEMEIJICHHOTO YCTpAaHeHUs Hapy-
IICHUH, YTPOXKAIOIIUX KU3HH U 3J0POBBIO PAOOTHUKOB.

['paxxmane Moryt cooOmars 00 M3BECTHBIX UM IPABOHAPYLICHUSAX B 00JACTH OXPaHBI
OKpY’Kalollel cpebl, y4acTBOBaTh B MPOBEPKAaX U MHBIX (OPMAX OCYIIECTBICHHUS SKOJIOTHYE-
CKOT'O KOHTPOJISI, MUKETaxX U T.1.

B psine BenoMcTB pazpaboTaHbl U IPUMEHSIOTCS MTOJIOKEHHUS 00 0OLIECTBEHHBIX MHCIIEKIIU-
AX, COCTOSAIIMX M3 IpaxkiaH. Takue WHCHEKIMHU U TMOJIOKEHHUS O HUX CYIIECTBYIOT B OOJIACTH
OXpaHbl PHIOHBIX U OXOTHUYBUX 3aI1aCOB, B 00JIACTH JIECHOT0 X03siicTBa. [lociennee Bpems Boc-
CTaHABJIMBAIOTCS JOOPOBOJIBbHBIE HAPOAHbBIE IPY>KUHBI MO OXpaHE OOIIECTBEHHOTO MOpSIKa, K
(YHKIHSAM KOTOPBIX OTHOCUTCS U TOJ/IEPKaHUE FKOJIOTHYECKOTO MPABOIOPS KA.

MyHUIMIATBHBIH IKOJIOTHYeCKHii KOHTPOJIb 00BEKTOB MPOU3BOJCTBEHHOTO M COIIUAIb-
HOTO Ha3HAYEHHs, 32 UCKIIOUYEHUEM OOBEKTOB, IKOJOTHMUYECKUI KOHTPOJIb KOTOPBIX OCYIIECTB-
JS1I0T (hefepaibHble OpraHbl TOCYAapCTBEHHOW BIIACTH, OCYIIECTBIISCTCS HCKIIOUUTENFHO Ha
YPOBHE MYHUIUNAJIBHBIX U TOPOJICKUX OKpYroB. Ha ypoBHE rOpOJCKUX U CEIbCKHUX IMOCENCHHM
MYHHIUIIAJIBHBIA KOJIOTMYECKUN KOHTPOJIb HE MPEyCMOTPEH.

He siBnssch rocy1apCTBEHHBIMH, OPTaHbl MECTHOTO CaMOYIPABJICHUS UMEIOT 3HAYUTEIbHbIC
(YHKIHMU TIO OCYIIECTBJICHUIO KOJOTHUECKOTO0 KOHTPOJIS, a TAaKKEe MOTYT HaJeNsAThCS HEKOTO-
PBIMHU FOCYIaPCTBEHHBIMU KOHTPOJIBHBIMH MTOTHOMOYHUSIMH.

IIpon3BoACTBEHHBIH IKOJOTHYECKHII KOHTPOJIb. DTOT KOHTPOJIb J0JKEH OCYLIECTBIIATh-
Cs1 9KOJIOTUYECKOH CITy>KOOH MpEeANpHUTUS, YUPEXKIEHHs, Oprann3anui. OH CTaBUT CBOEH 1EIIbIO
MIPOBEPKY COOIOIEHUS] HOPMATUBOB KAaueCTBa OKPY’KAIOIIEH Cpe/ibl, BHIMOJIHEHUS TPEeOOBaHHIA
HKOJIOTHYECKOT0 3aKOHOAATENbCTBA, INIAHOB M MEPOIIPUATUI MO OXpaHe MPHUPOJIBI U 030POBIIe-
HUIO OKPY2KalOLEN CPebl.

[Tpon3BOICTBEHHBIHN MM BHYTPUBEIOMCTBEHHBIH KOHTPOJIb OPTaHU3YETCsl COOCTBEHHUKOM,
BJIaJIENIbLIEM TPEANPHUATHS U HE BO BCEM JOJDKEH MOBEPrarhecsi 3aKOHOJATEIBHOMY PETyIUpO-
BaHUIO.

[IpennpusiTie oTBEyaeT mnepes OOIIECTBOM 3a COCTOSIHUE OKPY’KAIOIIeH Cpelbl, 3a BBIOJI-
HEHHE TpeOOBaHMI PKOJOTMYECKOr0 3aKOHOAATENbCTBA, 32 COOIOACHNE YCTAHOBIICHHBIX HOP-
MaTHBOB BBIOPOCOB M COPOCOB 3arps3HAIONINX BellecTB. Kak BBIMOIHUT NPEANPHUITHAE CBOW KO-
JIOTHYECKHUH 0T Tiepesi 00IIECTBOM — 3TO MPEX/E BCEro MpodieMa caMoro MpeInpusTHs U ero
BJIAJICNIbLIEB: OHM MOTYT BO3JIaraTh 00s3aHHOCTH MO OXpaHe OKPYXKaroleil cpeabl Ha OTACIbHBIX
JOJDKHOCTHBIX JIMII TIPEANIPHUSTHS, CO3AaBaTh CIEHHUAIBHYIO CIIy:KOy WU Ja0opaTopHio MO
OXpaHe cpeJibl, yCTaHABIMBATh CUCTEMY IOOLIPEHUN M Haka3zaHWH B 00JIACTH OXpaHbI CpeJlbl,
NPUHUMATh UHBIE MEPbI KOHTPOJISI M BO3JEHCTBUA U1 0oOecrieueHus: TpeOyeMoro 3KOJI0THIecKo-
'O TIOBEJICHUSI.

W3BecTHBI Cilyyau MPUHATHUS TOJI0KEHUH O IPEMUPOBAHUN U IEIPEMUPOBAHUN PAOOTHUKOB
32 COOTBETCTBYIOIIEE BBHITIOJIHEHUE WJIM HEBBINOJHECHHE CBOMX IPOM3BOACTBEHHBIX 3KOJIOIMYe-
CKUX 0053aHHOCTEH, 00 OCYIIECTBICHUM BHYTPHU3ABOICKOIO 3KOJOTHYECKOro KOHTpois. Oco-
OCHHO 3TO BAXXHO JUIA MOTPEOJAIOMIUX PECypChl OpraHU3aINi, OKA3bIBAIOIIUX 3HAYUTEIHHOE
BO3/ICHCTBUE HA OKPYXKAIOIIYIO CPeNy, TOABEPraeMbIX PETYISPHBIM IOCYIapCTBEHHBIM MPOBEP-
KaM, BBISIBJISIFOIINM CEphEe3HbIE SKOJIOTMUYECKUE MTPABOHAPYILICHHS.

JUis npoUIaKTUKY 3TUX MTPABOHAPYIICHUH HA MPEANPHUATUAX IPHHUMAIOTCS IJIaHbI U ITPO-
rpaMMBbl, HallpaBJIeHHbIE HA CHU)KEHUE 3arpsA3HEHUI: IPOBEPKA BBITOJHEHHUS STHX MEPOIPUATHIA
SBJISICTCS. BAXKHOM CTOPOHOM IPOU3BOJACTBEHHOI'O SKOJIOITMYECKOr0 KOHTPOJIA. TaM, riae HajnaxeH
Ha/IJISKAIIUNA TPOM3BOJICTBEHHBIM KOHTPOJIb, CTAHOBHUTCS MEHbBIIE HEOOXOTUMOCTH TOCyAap-
CTBEHHOT'O KOHTPOJIS, pexke NMPeAbsIBISIOTCS MPETEH3UN 00IIEeCTBA U TOCYAapCcTBa K SKOJIOTHYE-
CKOMY COCTOSTHHIO MPEIPUSATHSI.

®opma otuetHocTH: OTUET MO BhIMIENpHUBeReHHON Popme (1. 9.1)

OcHoBHas JuTeparypa
1. Penuna M. M. HopMupoBaHue U CHIDKEHHUE 3arps3HEHUI OKpYXKaroIel cpeibl | yueOHUK
st 6akanaBpoB / M. M. Penuna, A. I1. Xayctos. - M. : U3narensctBo FOpaiit, 2014. - 431 c. -
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Cepus : bakanasp. ba3oBblii Kypc.

JononHurenbHas IMTepaTypa
1. Bapnansn M. A. HopMupoBaHue U CHUKEHHUE 3arpsi3HEHUS OKpy karolel cpensl : Ipak-
TuKkyM. — bparck : M3a-Bo bpI'VY, 2016. — 148 c.

KoHTpoJIbHBIE BOMIPOCHI JIJISL CAMOTIPOBEPKU

1. Kak npousBoauTcs pa3paboTKa 3KOJOTMUECKUX HOPMATUBOB HA IPSANPUATHSIX Pa3iIHd-
HBIX OTpACJICH MPOMBINUICHHOCTH?

2. C xakoii IebI0 U KaK TEXHUYECKHU MPOU3BOUTCS OTPACICBOE IKOJIOTHUECKOE HOPMHPO-
BaHue? /{1 4ero oHO HeOOXOAUMO?

3. Kak npou3BoIUTCS KOHTPOJIb COOTIOACHUS MPUHSITHIX YKOJOTHUECKUX HOPMATUBOB Ha
NPEINPUATHIX PA3THUHBIX OTPACIICH TPOMBIIIICHHOCTH?

4. KakoBbI IpaBuIIa, IPOLECAYPHI M JOKYMEHTAIIUS SKOJIOTMYSCKOT0 YUeTa U OTYETHOCTH Ha
IpEeANPUATHIX?

IIpakTnyeckoe 3ansitue Nell. HopmupoBanue BBIOPOCOB 3arpsi3HSIIONIMX BeleCcTB B
aTtMoc(epy nyreM COBEepIICHCTBOBAHUS TEXHOJOTHYECKUX MPOLECCOB (IMCKYCCHS)

[{enb paboOTHI: 3aKpeTICHUE 3HAHUIM 0 METOJaX CHIYKEHHSI MOIITHOCTH BHIOPOCOB 3ar psI3HAIOMINX
BEIIIECTB B aTMOC(EPHBII BO3TYX.

3aznanue: IIpyu noaroToBKe K MPaKTUYECKOMY 3aHSATHIO IOBTOPUTH COOTBETCTBYIOIIMM TEOPETH-
YeCKUI MaTepuall ¢ UCHojib30BaHUEM auteparypbl [1] u [5] u3 n.7. CocTaBUTh KOHCHEKT IO
CIIEYIOIIMM BOIIPOCAM:

1. MeTonbl CHU>KEHUS BHIOPOCOB TIBLIH.

2. MeTosbl CHU)KEHUS BBIOPOCOB CEpOCOIepKaINX COCTUHECHUH.

3. MeToibl CHIKEHUS BHIOPOCOB COSIMHEHMI a30Ta.

4. MeTo/ibl CHUKEHUS BBIOPOCOB OKHCIIOB yTIJIEpOJa.

5. MeTtoibl CHIKEHUS BHIOPOCOB OPraHMYECKUX BEIIECTB.

[opsnok BeimonHenus: [Ipu mpoBeneHUH JUCKYCCHH PEKOMEHAYeTCs OOpaTHUTh CHUMAaHUE Ha
CIICAYIOIINE KIF0UYEBbIE MOMEHTHI.

MeTtoabl cHMKeHHs1 BBIOPOCOB TBEpABIX BellecTB (Ha IpuMmepe Nbuin). g CHUKEHUs
BBIOPOCOB TBEPBIX BEIIECTB HA MPEANPUATUSAX TEIJIOIHEPIeTUKH B OCHOBHOM HCIIOIB3YIOTCS
CJICAYIOIINE TUIBI TA300YUCTHBIX YCTAaHOBOK: JIEKTPO(UIBTPHI, MOKPBIE 30JI0YJIOBUTENH, CyXUe
MHEPIMOHHBIC anmnaparthl U GUIBTPHI.

Onexmpogunvmpsi. TpaguIIMOHHO B Ka4eCTBE CPEJICTBA yJIABIMBAHUS B YHEPIreTHKE BbIOU-
paroTcs AMEeKTpoGUIBTPBl. B peanbHBIX yCIOBUSX IpU TeMIeparype oTxoasumx rasoB 130 -
145 °C ux a¢pdextuBHocTh cocraBiseT 90 - 99 %. CymiecTBeHHBIMH HETOCTATKAMU UX SIBIISIOT-
Csl 3HAYUTENIFHOE SHEPronoTpediieHne M pe3koe CHIKEHHE 3((EeKTUBHOCTH Ha HEPACUETHBIX
pexxumax. [ 3050yIaBIuBaHUs CEPUHHO BBIITYCKAIOTCS, B YACTHOCTH, dJEKTPOPHIBTPHI THUIIA
OI'BM, OI'B, OI'/] (311ekTpouabTphl TOPU30HTATIBHBIE IBYXBSPYCHBIE) U IpYyTHE.

JanpHenniee pasBUTHE DJIEKTPOCTATUYECKOM OYMCTKM BEICTCS B HAIIPABICHUS YMEHBIIIE-
HUSI METAIJIOEMKOCTH aNIapaToB 3a CUET YBEIWYCHUS MEKIIEKTPOIHOTO PACCTOSHHS U COBEp-
LIEHCTBOBAHUS CUCTEM 3jeKTponuTaHus. B uvactHocTH, 11 ounctku oT nsuin HUMOT'A3om
pa3paboTaHO M HCIBITAHO HOBOE MOKOJEHHE AEKTPoGmIbTpoB THIAa DI'B (31eKTpopuiIbTphl
rOpU3OHTANbHBIE MoAU(DUKAIMU «B») ¢ yBETHUEHHBIM MEXAJICKTPOIHBIM PACCTOSHHEM
(460 Mm).

B nocnennue roapl ObUIM MPOBENEHBI UCTIBITAHUS M IPYTUX (OpM HampsKeHUs U, B 4acT-
HOCTH, TaK Ha3bIBAEMOT'0 UMITYJILCHOTO MuTaHus. IIpu aToM paccmaTtpuBaercs 3 BUIa UMIYJIb-
COB: MIJIJIUCEKYH/IHbIE UMITYJIbChI, MUKPOCEKYH/IHbIE UMITYJIbChI, HAHOCEKYHHBIC UMITYJIbCHI.

MWIIHCEeKyH/IHbIE MMITYJIBCHl JTUTEIBHOCTBIO OT HECKOJBbKMX MMIUIMCEKYHO 10 100 mc
y1o0HO (GOopMUPYIOTCS TIpU NpephIBUCTOM NuTaHuu. Jlanueie Gupm «Dnekt», «Mumyoucn» u
Cemubparosckoro ¢mimmana HUMOI'A3a yGenuTensHO CBHIETENBCTBYIOT, YTO MPEPBIBUCTOE
NUTaHUE, JAKe B PAJE CIyYaeB, KOrAa YIENbHOE JJIEKTPUYECKOE CONPOTHBJICHUE nbuin 10°
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OM'M (T. €. HEBBICOKOE), MO3BOJISICT 0€3 JOMOTHUTENBHBIX 3aTpaT M0 CPABHEHHUIO C OOBIYHBIM
NUTAaHUEM U 0e3 YXYAIEHHs CTETIEHH OYUCTKU SKOHOMUTH 10 50 % 37eKTpOIHEPTHH, pacXory-
€MOI Ha MUTAHUE IEKTPOPHUIBTPOB.

Hcnonb30BaHuE AIIEKTPONUTAHUS ¢ MUKPOCEKYHIHBIMUA UMITYJIbCAMH OCOOEHHO 3((EeKTUB-
HO JUIS YJQJEHHs TIBUIM C BBICOKMM YJIEJbHBIM 3JIEKTPUUECKHM compoTuBieHueM (6omee 10!
Owm-Mm). [IpuMeHeHre HAaHOCEKYHTHBIX UMIYJIBCOB TaK K€ MEPCIEKTUBHO, 0COOCHHO MpU OO0JIb-
LI0M 3aIlbUIEHHOCTH, @ TaK)Ke JUIs yJIaBJIMBaHUS OKCHIOB a30Ta U CEPBHI.

3apyOesxHble (PUPMBI HUPOKO PEKIAMHUPYIOT U BHEAPSIOT UMITYJIbCHOE MUTAHHE B YCTAHOB-
Kax 3amuThl ra3oB. [IpoGiiema BHEApEHHs] UMITYJIbCHOTO MUTAHUS B HAIllel CTpaHE OYEHb aKTy-
aJIbHA U ee pelieHre TpeOyeT HEOTIOKHBIX Mep.

3acimy’KMBaeT BHUMaHMs U IpYroi BUJ MUTaHUS — 3HAKOIIEPEMEHHBIN, UCIIBITAHNUS KOTOPO-
ro Jajii TOJIOKUTENbHBIE PE3yIbTAaThl IPU BBICOKOM YJIEIbHOM CONPOTHUBIIEHUH MBUIM U IIOXO
oTpsixuBaeMoi nIblIM. OJHAKO, 3TOT BHUJ NMHUTAHUS TAaKXKE HE PEAIn30BaH Ha MPOMBIIUIEHHBIX
YCTaHOBKAX.

Luknonvl u ckpyObepol. JIns ynaBnuBaHUA TBEpPABIX YacTHUI] KoTioarperarbl TOL[ mamoi
MIPOU3BOIUTENIFHOCTH CHA0KEHBI CYXMMHU M MOKPBIMH WHEPLMOHHBIMHU 30JI0YJIOBUTEIISIMH.

Cyxue (6arapeiinbple) HUKIOHBI OoOecreunBaroT ynaBnuBaHue 10 90 % 1mo macce TBepAbIX
4acTUIl B IPOAYKTax cropanusi. M3 cyxux 30510yJ0BUTENEN HAXOAAT IPUMEHEHNE, B YACTHOCTH,
Kokl THna [{H-15 1 1pyrux nukioHoB.

[Muknons! Tuna BII-512 ucnonb3yroTcs U1 ylaaBIMBaHUS 30Jbl IOCIE KOTIOB IPOU3BOIU-
TenbHOCTBIO 60 - 420 T/4 MPU C)KUTAHUU MAJIO30JIbHBIX OYpbIX U KAMEHHBIX YIJIEH BOCTOYHBIX
MECTOPOKICHUH, COMIepKaIIiX O0NbIIOe KOMHUECTBO cBOOOHOr0 CaO; AMis yJIaBIMBAHUS CIH-
MAKOIIKUXCS 301, 307161, TOpda. MOryT NIPUMEHATHCS B 2-CTYNEHYATOM 30J10yJIaBIMBAIONICH yCTa-
HOBKE I10CJI€ KOTJIOB, pab0TaIOMUX HA MHOTO30JIbHBIX TBEP/IBIX TOILIIMBAX.

JUIss OYMCTKH JABIMOBBIX Ta30B OT YACTHII MBUIH JuaMeTpoM Oosee 20 MKM, OTXOIAIIMX OT
TOIIOK CO CJIOEBBIM CKUT'AHMEM TBEPJOTO TOIUIMBA IPEIHA3HAYEHBI JbIMOCOCHI-NIBLICYIOBUTEIH.
OHM MOT'YT UCTIOIB30BaThCs Kak | cTyneHs ouncTky win BMecTo nukiaoHos [{H-15 u BII-2.

[Tpu rcroNb30BaHUM MOKPBIX WHEPLMOHHBIX 30JI0yJIOBUTENEH CO CKpyOOepaMu WiH ¢ Tpy-
6amu Bentypu pacuerHas 3)(heKTUBHOCTh MBUICYJIOBUTENS YBEIMUUBACTCS, HO TpeOyeTcs 3Ha-
YUTEJBHBIM pacxoj BOJABI U yXyAIIAIOTCS yCJIOBUS PacCEMBAHMsI MPOAYKTOB CrOpaHMs B aTMO-
chepe u3-3a cHmkeHus ux Temreparypsl Ha 30 - 50 °C. B Hacrosiee BpeMsi CepUiHO BBITyCKa-
10TCs1 CKpy0Oepbl Bentypu, cocrosume u3 Tpy6d Bentypu tuna I'BIIB u kanneynoButeneit Tumna
KIIT.

Tranesvie hunompol. IHHEKTHBHBIM HAIIPABICHUEM CHUKEHHS BEIOPOCOB TBEPABIX YACTHI]
SBIISICTCS MCIIOJIb30BAaHUE TKAHEBBIX (PYKaBHBIX) (UIBTPOB. X OCHOBHOE JOCTOMHCTBO B yJIaB-
JIMBaHUU BCETO CIIEKTPa MEIKUX TBEPbIX YaCTHIl, HANOOJIee ONACHBIX U JUIS JIETKUX M OpPOHXOB
npu BAbIXxaHuW. [Ipu MCTIONB30BaHUM PYKaBHBIX (PUIBTPOB TOCTUTAETCS HHU3KOE COJEp)KaHHE
nbuM (Hwke 50 mr/m®) make BoO BpeMst 0OMyBKH Cakd 0€3 JONOJHMTENLHOIO PACHIMPEHUS 3a-
HUMAaEeMOM IUIOIIAJN U BO3BEICHUS JOPOr0 CTOAIIMX COOPYKEHHI. B kauecTBe nmepCrieKTUBHOMU
CXEMBI PaCCMaTPUBAETCS yCTAHOBKA TKAaHEBBIX (PUIBTPOB B KOMOMHAIIMH C 30JI0YJIOBUTEIISIMH.

B mamreii crpaHe MCHONB3YIOTCS, B OCHOBHOM, Takue TUIBI GuibTpoB, kak @PKU, ®PU,
OPUTI'. Haxonsat npumeHenue Gpuibtpsl Tuna GPUT-160 (i ynaBauBaHUS 30J161 U3 ABIMOBBIX
ra3oB MaJIbIX KOTEJIbHBIX, COKUTAIOIINX MajlocepHUCTOE TOnBo), PPOT-4800 u T.1.

B kauecTBe Marepuana QUIBTPOB IPUMEHSIOTCS CTEKIOBOJIOKHO, MOIU3(UP, CTEKIOBOJIOK-
HO ¢ rpadurom u T.1. Pacmmpenue UCmoib30BaHus pyKaBHBIX (GHIBTPOB 00ycioBieHo. B vacT-
HOCTH, Pa3BUTHEM TPOU3BO/ICTBA U3 CHHTETHYECKUX BOJIOKOH HOBBIX (DPMIIBTPOBAIBHBIX MaTEepH-
aJI0B, TEPMOXUMUYECKU CTOMKHX, C TOBBIIIEHHBIMUA MEXAHUYECKUMHU CBOMCTBAMH.

BaxxHoli mpobiemoii B HacTosiIee BpeMsl SIBJISIETCSL CO3/IaHUE B HAILICH CTpaHe OTJIAXKEHHBIX
MPOM3BOJICTB 10 M3TOTOBJICHUIO (UIBTPOBAIBHBIX MaTepPHAJIOB HAa OCHOBE AMHJIHBIX, TET-
papTOPITUICHOBBIX, YIIIErpaUTOBBIX BOJOKOH, MOAM(DHUIMPOBAHHOTO CTEKJIOBOJOKHA, MpU-
TOZHOTO JUISl HCIIOJIb30BAHUS B PyKaBHBIX (DMIBTPaxX C UMIYJIbCHOM pereHepare.

Kpome Toro, B mocneanee BpeMs pa3padboTaHbl GUIBTPHI U3 METATMYECKUX MaTepuanos. B
YaCTHOCTH, OYMCTKA Ta30B OT TBEPABIX MEXAaHMYECKHX YACTUL[ MOXKET OCYIIECTBIATHCS (PHih-
TpaMU U3 CIICUYCHHBIX ITOPOLIKOB KeJle3a, TATaHA, KOPPO3UINHO-CTOMKON CTAJIM U APYTUX MeTall-
noB. Meramumyeckue GuabTpbl 0071a1at0T OONBIION MEXaHUYECKOW MPOYHOCTHIO, MOTYT pere-
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HEPUPOBATh MPOTHUBOTOKOM. OUHCTKA TaKUMHU (PUIBTPAMU TO3BOJIET JOCTUTHYTH KOHIIEHTpa-
1uu TBepabIx yactuil 0,005 /v,

MeToabl CHHKeHUSI BLIOPOCOB cepoco/iep:kalux coeanHenmii. Hanbonee BaxxHbIe mep-
BUYHbIC HCTOYHUKHU PHEPTUU — YToJib, HEPTh U MPUPOAHBIN ra3z cojuep’kaT pa3Hble KOJIMYECTBA
cepsl. B mocneaHeM 3TO conepKaHWe HEBEJIMKO BCIEIACTBHUE MPEABAPUTEIIbHON 00pabOTKH Te-
pel nmofgavyei Ha CKUTAHUE.

Copneprxanue cepbl B yriie U He(TH KoieOJIeTcsl B 3aBUCUMOCTH OT BUJa U TeHe3uca. Jlons
cepsl, MOMaJaloeld B OTXOAIINE ra3bl IPU CKUTAHUH YIJIA, 3aBHCHUT, IJIABHBIM 00pazoM, OT
TeMIIepaTypbl MPOLECCOB. B COBpeMEHHBIX Mevax JIMIIb Majlas 4acTh €€ OCTACTCs B 30JIaX WIH
nutakax, a 90 - 95 % yxoIuT ¢ OTXOJSIIMMHU ra3aMmu, KoTopbie conepxat 10 0,2 % cepHUCTOro
aHTUIPHUIA.

CHuxenue BIOpocoB SO2 MOXKET OCYLIECTBIIATHCS ITyTEM:

® CHIDKCHHUS COJICPXKAHMUS Cephl B TOIUIMBE 0 €T M0JIa4M B TONKHU (0OeccepruBaHUEM);

® yJaJeHHs Cephbl U €€ COSAMHEHUI M3 MPOAYKTOB CrOpaHus 110 BbIOpoca UX B aTMochepy
(cepoouncTkoii);

® OpraHu3allM TOMOYHBIX MPOLECCOB, 00ECIEUYUBAIOIINX MUHUMAIIBHOE MOCTYIIJICHUE CO-
€IMHEHHI Cephl B IPOAYKThI CTOPaHUSL.

Obeccepusanue (CHUXKEHHE COJEpKaHUs cepbl B TorwmBe). [IpsMoe obeccepuBaHme KUI-
KOTO TOIUIMBA IyTeM KaTaJIUTHYECKOT'O THAPHPOBAHUS C BBIACICHUEM CEPOBOJIOPOJIA U3YUEHO U
TEXHOJIOTHYECKU 0TpaboTaHo. [ obecceprBanus yriisg UCMIOIB3YIOT Takue (PU3MYECKHE CIIOCO-
Obl, Kak oOOramieHue B TSDKENBIX cpenax, (proTauio, MPOMBIBKY YIJIi B MAarHUTHOM IIOJIE, U3
XUMHUYECKHUX MPUMEHSIOT, B OCHOBHOM, OKHCIICHHE.

OnHUM U3 BO3MOXKHBIX CIIOCOOOB 00ecceprBaHMs TOIUTUBA SBJSIETCS €ro razudukanys (Ie-
PeBOJ B ra3000pa3HOE COCTOSIHUE ITYTEM HEIOJHOT'O OKHCICHHS MPU BBICOKOHM TeMmIepaType) C
OJTHOBPEMEHHBIM yJIAJICHUEM CEPhI U €€ COCTUHEHHA.

Cepoouucmrka (yaaaeHue cepbl U €e COeAMHEHUH U3 MPOIYKTOB cropanus). M3 cxem oumnct-
KU TPOJYKTOB CTOPAaHUsS OT cepbl Hanbosee OTpaboTaHbl N3BECTKOBBIN, N3BECTHIKOBBINM, MarHe-
3UTOBBIN, AMMHUAUHBIA M METOJ] KATATUTUYECKOT'O OKHCIICHHUSI.

B nensix yMeHbIIeHUs COepKaHUs CEpbl B TONOYHBIX ra3zax HauboJiee 4acTo MPUMEHSIOTCS
METO/Ibl, OCHOBAaHHBIC HA MCIOJIb30BAHUU MPHUPOIHOTO U3BECTHIKA U U3BECTH. M36ecmKosbili U
U36€CMHAKOBbIYL METO/bI BKIIIOYAIOT HECKOJBKO BAapUAHTOB OYHMCTKU Ta30B C HCIOJIB30BAaHUEM
u3Bectu (Ca (OH)2) unu uzsectHsika (CaCOs).

Hzeecmuskosvie memoovl. CYIHOCTb CYXOU U36ECIHAKOGOU OYUCMKU COCTOUT B OOXKUTe
M3BECTHSIKA HEMOCPEJCTBEHHO B TOMKE KOTJIA C MOCIEIYIOIMM YaCTHYHBIM CBsi3bIBaHUEM SO>
o0pa3oBaBIIelicss U3BECThI0. MOKpasi H3BECTHSAKOBAsI OUMCTKA 00ECIEUnBaeT CHU)KEHUE BBIOPO-
coB SO; Ha 85 - 95 %. Obpa3yromuiics cynbpUT H0OKUCIIETCs 10 cynbdara (Turca), KOTOPbIid
00e3BoKMBaeTCs. B kauecTBe peareHTa MCHOIb3YETCsl IPUPOIHBIA U3BECTHSAK MM U3BECTHSIKO-
BbIif MaTepuai. [1000YHBIM POTYKTOM OYHCTKH SIBJSIETCS JIBYBOJHBIN THIIC C BIAXKHOCTBIO 6 -
10 %.

TeXHONOTHS MOKPOU U38eCMHAKOBOU OYUCMKU SBIISICTCSA OTHON 13 HanboJiee OCBOCHHBIX Ha
CETOJHSAIIHUHI JIeHb U MOJYYHBIIUX HauOOJIbIIEe PacCIpOCTpaHEHUE B MUPOBOM mpaktuke. [lpu
BCEX M3BECTHBIX JIOCTOMHCTBAX OHA, OJTHAKO, HE JINIIEHA HEIOCTATKOB, K YHCIY KOTOPBIX OTHO-
CATCS: 3HAYUTEIbHAs SHEPrOEMKOCTh Ipollecca MOATOTOBKHM peareHTa (pa3Molia M3BECTHSKA),
noTPeOHOCTh B OOJIBIIIOM KOJMUYECTBE MOAMUTOYHOMN BOBI, TPYJHOCTH, CBS3aHHBIC C OYHCTKOM
CTOYHBIX BOJ, MAJIbI JAMAaNa3oH pEryJupoBaHUs Harpy3ku adbcopbepa. Kpome toro, perenue
3a]jaud YTWIM3ALUU OTXOJAOB (TOJIydYeHHs] TOBAapHOTO THIICA) NMPHUBOJUT K 3HAYUTEIHLHOMY
YCIIOKHEHUIO TEXHOJIOTHUECKON CXEMBI.

Jns TPOC, TOC u ManbIX KOTEIbHBIX, paO0TAIOMUX HA MaJOCEPHUCTBHIX U CEPHUCTHIX yT-
JSX, MOTYT OBITh TPEIOKEHBI Memoovl cyxou abcopdoyuu (TMogava CyCTCH3UU HM3BECTHSKA
HETIOCPEJICTBEHHO B KOTEN) WM MOJyCcyXoi abcopOuuu (mogaya CycrieH3ul U3BECTHIKA B Peak-
Top). B mepBom ciydae HeoOxoaumo npumeHeHue Takux 'OV, kak pykaBHbIe (WIBTPHI WIH
AJIEKTPO(UIBTPHI, BO BTOPOM — MOJBIX CKPYOOEpOB-peakTOpOB (TIOJIHBIM HCIIAPEHUEM OpOoIla-
IOLIeH )KUIKOCTH), pyKaBHBIX GuibTpoB win 3aekTpoduisTpos. st [POC, TOC u mManbix Ko-
TEJBbHBIX, pabOTAIONINX HAa BHICOKOCEPHHUCTHIX YITISX, PEKOMEHIYeTCsl aOCOpOIUs U3BECTKOBBIM
MOJIOKOM C 3()()eKTUBHOCTBIO OYUCTKH 10 98 %.
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H3zeecmrosvle memoowl. Mokpocyxas uzeecmkogas ouucmka 00ecIedrBaeT CHUKECHUE BbI-
6pocoB SOz Ha 80 - 90 %. B xauecTBe peareHTa UCHOIB3YETCS KOMOBAsE U3BECTh MJIM MYIIOHKA.
[ToGoYHBIMU TIPOAYKTAMH OYMCTKHU SIBISIETCSA CyXasi CMECh Cylb(HUTOB, Cynb(aToB M THAPATOB
KaJIbIHs, KOTOPbIE MOTYT UCIIOJIb30BATHCS B TOPOKHOM CTPOUTEIILCTBE.

Jns TPOC, TOC u ManbIX KOTEIbHBIX, paOb0TAIOMUX HA MAJOCEPHUCTBIX U CEPHUCTHIX yT-
JSIX, MOXKET HCHOJB30BaThCs abcopbyus eviujerouennou eooou (pH = 10 - 11) B ckpy0O6epax
MC-BTH.

Ammuaunsiii (Wenoynou) memoo 3aKIIOYACTCSI B OUYUCTKE MPOJYKTOB CTOPAaHUsS OT COEIH-
HEHMIA cepbl B CKpyOOepax OCBETIICHHBIM PacTBOPOM aMMHAaKa WM COJIEH HAaTpUs C MOCIeIyIo-
el 00paboTKOI M3BECTHIO MM M3BECTHAKOM. OOpa3yroMMICs IIEIOYHOM pacTBOp HaIpaBJIs-
eTcsi Ha obecrnieueHne CKpyOOepHoro mporecca. IHHEKTHBHOCTh OYUCTKU Ta3a MOXKET COCTa-
BUTH 90 - 99 %.

Opeanuzayus monounsix npoyeccos. 11epcrieKTHBHBIM HAaNIPaBJICHUEM CHIDKEHHS BHIOPOCOB
SO2 u NOx sBasieTcsl opraHu3alus TONOYHOIO IPOLIECCa B HU3KOTEMIIEPATYPHOM KHIIALIEM
cioe. OHUM U3 OCHOBHBIX IPEUMYIIECTB €0 SABISAETCS BO3MOKHOCTH CKUT'AaHMSI BBICOKO30JIb-
HBIX OTXOJIOB.

B Tomkax ¢ KHIALIMM CIIOEM HCHOJb3yeTCs APOOJIECHBIH yroyb ¢ pa3Mepamu yactun 1,5 -
6,0 MM. [170THBIN CYCHIEH3MOHHBIN CJION MO/ IEUCTBHEM BOCXOSIIETO MOTOKAa BO3ayXa, MojAa-
BAaEMOI'0 Uepe3 PEelIeTKy B HIKHEH YacTH TOMOYHON KaMepbl, CTAHOBUTCS «HAOYXIIMM», 4aCTH-
1Bl YTJISL TIEPEXOJIAT B PEXKUM BUTAHUSA. YTOJIb B HWXKHEM CIIO€ CropaeTr npu temnepatype 760 -
900 °C. IIpomecc obeccepuBaHMs TOMOYHBIX I'a30B MPOMCXOIUT OJHOBPEMEHHO C IPOLIECCOM
TOPEHUs MyTeM BBEJCHHUS B KUITSIIUI CIION acopOMpyIoIIero BeniecTsa. A1cOpOCHTOM CIIYKHUT
MOJI0ThIN m3BecTHsK (conepxamuii CaCO3, MgCO3), Berynatomuii B peakuuto ¢ SO, mpu 750 -
790 °C.

O dexruBHOCTH CcHIKEHHS BEIOpOocOoB NOx MoxeT yBenuuuBaTthest Ha 40 - 80 % mo cpas-
HEHHIO CO CJIIOEBBIM COKUTAHHEM. YMEHBIIACTCS TaKKe BO3TOHKA CyJb(ATOB IIEIOYHBIX METaj-
JIOB, YTO OCNA0JISAET BHICOKOTEMIIEPATYPHYIO KOPPO3HIO TpyO maporeHepaTopa U yMEHbILIAET OT-
JIOKEHUS Ha HUX.

OpHUM U3 HEJOCTATKOB TAHHOTO METO/Ia SIBJISETCS PE3KOE YBEIUYEHHUE BHIOPOCOB TBEPABIX
YacTHUI] NIPU MEepeoOOPYAOBAaHUH TOMOK Ha CXKUTaHHE B HU3KOTEMIIEPATYPHOM KHIISIIEM CIIOE.
[TosTomy st 5pPEeKTUBHON OYMCTKU JHIMOBBIX Ta30B 32 KOTJIAMH C TOMKAMH KHIIAIIETO CIIOS
HEO0XO/IMMO yCTaHABIMBATh BHICOKO3(D(PEKTUBHBIEC NBUICYIOBUTEIN TUMA PYKAaBHBIX (PUIBTPOB,
AJIEKTPO(UIBTPOB, MOKPBIX MBLICYJIOBUTEIIECH.

CHuxeHue cozepxkanusi BpenHbIX BBIOpocoB (SO2, NOx, CO) B mpoayKTax CropaHusi Bo3-
MO>KHO 32 CYET JIyYIllel OpraHu3aluy MpoIecca CMEIICHUs TOIUTUBA C OKUCIIUTENEM (B YaCTHO-
CTH, BO3JyXOM), ympaBieHus (opmoil ¢akena u KodpPUIMEHTOM H30bITKA BO3AyXa. DTOTrO
MOKHO JOCTHYb, HUCIOJb3Yys MPUHLUI PACHBUICHUS TOIUIMBA IyYKAMHU TOHKHMX BCTPEYHO-
CMEILEHHBIX CTPYH BO3/1yXa WM Mapa.

B Hacrosiee Bpems UCCIIEOBAaHUS U NMPAKTHUECKOE MPUMEHEHNE TIPUHIIUIIOB YIIPaBICHUS
a’pOJMHAMUKON (akena, a, CleOBATENIbHO, U MPOLECCOM TOPEHUs M TEIIO0OMEHa B TOIUIM-
BOC)KUTAIOIINX arperaTax, Mo3BOJIMIO pa3paboTaTh M cO37aTh CUCTEMBI TOATOTOBKH U CXKUTaHHS
TOILIMBA JJISl KOTJIOArperaToB Jt000i MOITHOCTH U THMA. OCHOBHBIMH JOCTOMHCTBAMH 3THX CHU-
CTeM SIBJSIFOTCS ONTHMAJIBHOE MO0 BCEM IOKa3aTesiM CXKHTaHHe TOIUIMBa ¢ Kod(duuueHtamu
n30bITKa Bo3ayxa oo = 1,03 - 1,06, 6e3 MeXaHU4YEeCKOro HEeI0KOTa, ¢ MUHUMAJIbHBIM COACPKAHH-
€M BpEAHBIX BellecTB. Vcronb30BaHNE TaHHBIX CUCTEM JAE€T CYLIECTBEHHYIO 3KOHOMUIO TOIUIN-
Ba (oxo10 20 % npu cxurannu mMaszyta uinu 10 % npu coxuraHuu rasa).

MeToabl CHUKEHHs1 BHIOPOCOB coeAnHeHMii a3oTa. OOpa3oBaHue OKCHAOB a30Ta B IPO-
1[ecce TOpeHHs: 00YCIIOBIICHO MPEBPAIICHUSIMI XUMHUYECKU CBA3aHHOTO a30Ta, CO/IEPIKAIIErocs B
TOILJIMBE, A TAK)KE YaCTHYHBIM OKHMCJICHUEM a30Ta BO3/yXa.

B npuponHoM rase cBsi3aHHBIN 30T IIPAKTUYECKUA OTCYTCTBYET.

B MazyTe conepxaHue a30Ta TaKkKe HEBEIUKO (3HAUUTEIBHO MEHBIIIE, YEM B yTJIE).

Haubospiiee KOMM4eCTBO CBSA3aHHOTO a30Ta coaepkuTcs B yriie. Beiopocst NOx yBennuu-
BAIOTCS C TIOBBIIICHHEM TEMIIEpaTyphl (akena, KOHIEHTpaueld cBOOOAHOTO KHCIOPOa, U Bpe-
MEHEM MpeObIBaHUS pearupyronx KOMIIOHEHTOB B 00JIaCTH BHICOKHX TEMIIEPATYp.

OcCHOBHBIE Cpe/ICTBAa CHIXKEHHUS BBHIOPOCOB a30Ta 3aKIIOYAIOTCS: B MOIU(HUKAIMM TpOLIec-
COB TOpEHUsl; 00pabOTKE OTXOAALINX Ta30B.
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Mooughuxayus npoyeccoé ecopenus. Hanbomnee 3¢ (HeKTUBHBIM CPEACTBOM CHUKECHHUS SBIIS-
eTcs MoM(UKaIHS POLIECCOB FOPEHHUs, TIPU KOTOPBIX o0ecreunBaercss ymepennoe — 10 20 - 60
% curmxenne Borxoga NOx:

— yMmeHbleHne ko3dduuumenta n3dpiTka Bozayxa ot 1,15 - 1,2 1o 1,03 (camxkenne NOx Ha
20 - 25 %);

— CHI)KCHHE TEeMIepaTyphl ra30B B 30HE TOPEHHSI OCPEICTBOM pelUpKyIsauu 15 % ra3os
(camxenue NOx Ha 20 - 25 %).

— OpraHu3anus JAByXCTYIEHYAaTOr0 CKUTAHUS TOIUIMBA, KOTJa B MEPBOW CTYIEHU TOPEHHE
UJET C HeAOCTaTKOM Bo3ayxa (As — 0,81), a Bo BTOpo# — npu n30bITKE Bo3ayxa (cHmkeHue NOx
10 300 mr/v® 1 HEIKE).

— NMPUMEHEHHUE PA3HBIX TUIIOB TOPEJIOK, 00EeCIeunBaIONINX CHIDKEHHE BBIOpocoB NOx mpu
OTCYTCTBUH TEXHOJIOTUYECKUX METOJIOB X IMOJIaBJICHUs OoJiee ueM B 4 pasa.

— CHI)KCHHE TEMIIepaTypbl I'a30B B TOIIOYHOW KaMmepe 3a CYeT CHUIKEHHUS TEIUIOBOTO HaIpsi-
’KEHHUSI TOMIOYHOT0 00beMa M MPUMEHEHHSI IBYXCBETHBIX SKPaHOB.

— Ioj1a4ya BOJBI U Mapa B 30HY ropeHus (B KOpeHb (pakena).

— OpraHM3anys C)KUTaHus TOIUIMBA B KHUIIILEM CJO€ Ul KOTJI0AarperaToB Ha TBEPJOM TOII-
JIUBE.

— TEXHOJIOTUYECKHE METObl IOJaBJICHUs] OKCUIOB a30Ta B KOTJIAaX: MPeIBAPUTEIbHBIN 1M0-
JIOTPEB YTOJILHOW TBUIM, MOJla4ya MbUTM BBHICOKOM KOHIIEHTPALMM B TOPENIKH, IBYX- U TPEXCTY-
MEHYATOE CIKUTAHUE.

Obpabomra omxooawux 2azos. CHIKEHHE BHIOPOCOB OKCHAOB a30Ta OCYIIECTBIIACTCS ITy-
TEM X yJaBJIMBaHUS C IMOCIEAYIONICH epepaboTKOM B TOBAPHYIO MPOIYKIHIO (a30THYIO KHUCIIO-
Ty, @30THOKHUCIIBIE COJIM U T. J.) WiH pa3pyiieHnneM NOx Ha HETOKCHYHBIE COCTaBIISIONIUE:

— YCTaHOBKa HAacaJI04HBIX abcopOepoB, opomraeMbiXx BOAOH. D(H(HEKTUBHOCTH OUUCTKU CO-
crasiset 40 - 60 %.

— HCIIOJIb30BaHME METOJIa HEKATAIMTHYECKOT0 TOMOreHHOro BoccTaHoBieHuss NOx 100aB-
KaMu aMMHaKa OCHOBaH Ha BoccTaHOBIeHMH NO 10 N2 U BOABI B MPHUCYTCTBUU KUCIOPOAA H
aMMHaKa, 4TO MO3BOJISIET CHI)KATh KOHLIEHTPALMIO OKCUAOB a30Ta B TOMOYHOM JibiMe Ha 40 - 60
%.

— HCIIOJIb30BaHME METOJIa CEJIEKTUBHOTO KaTaJUTUYECKOTO BOCCTAHOBIICHHS, OCHOBAHHOTO
Ha peakiuy BoccTaHoBieHUS NOx aMMHAaKOM Ha MOBEPXHOCTH TE€TEPOI€HHOTO KaTajau3aTopa B
NPUCYTCTBUH Kuciopoaa. DPpdexTuBHoCcTh ouncTku cocrasiser 80 % u Gonee. B ponu xaranu-
3aropa ucnoib3yloT V20s, TiO2, V205, WOs3, TiO2, CuO, TiO;, MeTami3aMeneHHbIe 1[e0TUTHI,
OJ0YHBIE KEpaMUYECKHUE HOCUTEIH, I/Ie aKTUBHHIMH KOMIIOHEHTAMHU SIBJISIFOTCSI XPOMMTHI MEIH,
Maruusi, Ko0ajbTa, OKCUALI MEIU, BaHAAM; OJIOYHbIC KOMIO3HIIHOHHEIC HOcuTenH Ti02, TiO:2 ¢
N00aBKOW OKCHJIOB AIFOMUHUSI, HIOOUS, JTaHTaHa, IIepHsl.

— npuMeHeHue YPPEKTUBHON yCTAaHOBKH KaTaquTHyecKoro pasioxeHus NOx, UMEIOILIETo,
OJTHAKO, PSJI HEIOCTATKOB: OOJIbIIME TPYA03aTPaThl, HATMYKE OOJBIION JOMOJHUTEIBHOM IIO0-
141 Ha TPEANPHUATUH, OOJIbIIAs CTOUMOCTb.

— HeceleKTuBHOe BocctaHoBieHHe NOx mapakapOamMuIHON cMmechio. Peakuus mpoTekaer B
3oHe Temreparyp 800 - 1100 °C, pearentom sBisiercst 40 % pacTBop kapbamuja, KOTOPbI UH-
KEKTHPYETCS B 30HY PEaKIMU MEePEerpeThiM MapoM AaBieHueM 6 aTM. Takue yCTaHOBKU LIMPOKO
npenacrasieHsl B Poccun u ctpanax CHI'

— HCIIOJIb30BaHME IIEJIOYHBIX PACTBOPOB TMIPOKCHAA HATPHS WM KaJblMs ¢ 3(pdeKkTuBHO-
CTbI0 ipuMeHeHus 10 70 %.

— HCTOJIh30BAaHUE B KAUECTBE aJICOPOCHTOB CUIIMKATeIs U TOPQOIIEIOUHBIX cCOpOEeHTOB. 13-
BECTHO TAK)KE MPUMEHEHHUE B KAUECTBE MOTJIOTUTENS] OKUCH MarHUs.

— B 'epmManuy mymieHa B SKCIUTyaTaluio cucreMa ouucTkd oT NOz JBIMOBOTO ra3a ¢ oMo-
b0 MoueBuHbI. CHIkeHne obpazoBanus NO> Ha 50 % obecnieunBaeTcs 3a cueT 3 (HEKTUBHOTO
CMEIIMBAHMS M PACIPEesICHIs] MOYEBUHBI B TIOTOKE JABIMOBBIX ra30B. MOYEBHHA UCIIOIB3YETCS
B BOJIHOM cMecH 6e3 100aBOK.

MeToabl cHH:KeHHEe BBIOPOCOB OKUCI0B yriepoaa. [IpucyrctBue CO B mpoayKTax Cro-
paHus, MOKUIAIOUIMX TOIKY, SIBJISETCS CIEJACTBHEM TaKOW OpraHM3alMy Ipolecca, Korjga He
o0ecrieynBaeTcsi KaUECTBEHHOE cMeceo0pa3oBaHue B TOmKe. [Ipy HaIW4YMK TOCTaTOYHOTO KOJIH-
YyecTBa CBOOOHOTO KUCIIopoia Bech oOpazoBaimiics CO Oyzaer nookuciusatbes 10 COa.
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Haubosnee pacnpocTpaHeHHBIM METOOM MofaBieHus onacHoro npucytctBust CO B abIMO-
BBIX Ia3ax SIBISETCS UX J0KMTaHUE MOJCAChIBAEMBIM BO3ayXoM. Kuciopon Bo3ayxa mpu BbICO-
KO TemrepaType oTxoasmux razoB (6onee 300 °C) BcTymaeT B peakiHiO ¢ OKCHUAOM YTiiepojia
CO, B pesynbrare yero obpasyercst CO2, 1 Ta30Basi CMECh CTAHOBUTCS B3phIBOOE30MIACHON U He-
TOKCUYHOM.

[Ipy MHTEHCU(UKAIMKA TPOIECCOB TOPEHUS IMYTEM IMPHUMEHEHHUs B FOPENOYHBIX YCTPOM-
CTBaX aKyCTUYECKUX MJIU JIEKTPUUYECKUX H3JIydaTeled MOXKET JOCTHraThCsl PAaJIUKaJIbHOE CHHU-
skerue Beixona CO, caxu u ITAY.

Jlnist opraHu3anuy Ka4eCTBEHHOTO U 3(PPEKTUBHOTO CKUTAHUS TOIUIMBA HEOOXOAUMO TOYHO
cOaraHCcupoOBaTh COOTHOIICHUE «TOILUIMBO-BO3IYX», KOTOPOE BO3MOXHO TOJIKO NMPH KOMIUIEKC-
HOM KOHTpOJIE COZAEpXMaHHUs KHUCIOpOJa U HEIO0KOTra B JBIMOBBIX ra3ax C y4e€TOM HarpysKH.
IIpyueM ryaBHBIM IApaMETPOM, ONPEIEISIOIIMM KOPPEKTUPYIOIIEE BO3AECUCTBUE HA BEIUYUHY
M30BITKA BO3/1yXa SIBJISETCS CO/IEPIKaHNE OCTaTOYHOTO KUCIIOPO/1a B OTXOASAINX Tra3ax.

Jlnist opranuszanuu Takoro KoHTposs ¢pupmoit «YPAH» mpemiaraiorcst cucTeMbl peryinpo-
BaHUs ceMelcTBa «Dakem». AIropuT™ paboTsl cUcTeM U pazpaboTaHHble (UPMOI razoaHaIn3a-
TOpBI 00ECTIeYNBAIOT KOMOMHUPOBAHHBIM MOHUTOPHHT conepxkanus O2 u CO B mpoayKTax cro-
paHus C y4yeTOM M3MEHEHMsI Harpy3Kd, COCTaBa TOIUIMBA, TEMIEPATypbl TOIUIMBA M BO3AyXa,
KJIMMaTHYECKUX NTapaMeTPOB U APYTUX YCIOBUM, ONPEAEIAIOIUX ITPOLIECC TOPEHUS TOIINBA.

[Ipennaraemple CUCTEMBI NPUMEHUTENIBHO Ul KOTJIOATPEraTOB MCKIIIOYAIOT IIOSIBJICHUE
HE/I0’KOTa, YTO TOBBIMACT OE30MaCHOCTh U HA/IEKHOCTh 000pYIOBaHHUs, 00ECIICUNBAIOT CHUXKE-
HHUE BBIOPOCOB B aTMocdepy okcuaoB azora Ha 30 - 40 %, skoHOoMUIO TorumBa 10 6 - 10 % B
CPEIHEr0JI0OBOM HCYHCIICHUH, CHIDKAIOT MOTPEOJICHUE 3JIEKTPOIHEPTUU BEHTHIIATOPAMH U JIbI-
Mococamu Ha 20 - 35 %.

Metoabl  CHUKeHMST  BBIOPDOCOB  OpPraHMYecKMX  COeJUHeHMil  (Ha mpumepe
Oen3(a)mupena). Jlias OYMCTKHM Ta30BBIX BHIOPOCOB OT OeH3(a)mupeHa pa3paboTaH M HCIbITaH
OTIBITHBINA 00pa3zel] MIa3MEHHO-TYyTOBOTO PEAKTOPa, KOTOPBIH MOXKET yCTaHABIMBATHCS B JIIOOOH
IIPOMBIIIJIEHHBIA OTBOASIIMN Ta30npoBo]. OCHOBOM peakTopa SIBJISETCS MJIa3MOTPOH C BbIHE-
CEHHOM Hapy)Ky BBITSHYTOM C)KAaTOW CUJIBHOTOYHOM IyTrOM, F€HEPUPYIOLIUN BO3AYILIHYIO ILIa3-
My. Pasznoxkenune OeH3(a)iupeHa MPOUCXOIUT IO BO3JICHCTBHEM MOIIHOTO YD- u3mydeHus
CUJIbHOTOYHOM IUIA3MEHHOM Nyrd IUIa3MOTpoOHA. lIna3mMeHHO-AyroBoW peakTop 3KOHOMHYEH
(ucmonp3yeT B KayecTBe paboyero Teia BO3IyX), MPOCT B AKCIUTyaTaIllMH, UMEET MOBBIIICHHBIN
pecypc paboThI B YCIOBUSAX MPOMBIIUIEHHBIX OTBOJASAIINX I'a30MPOBOIOB. MOXKET UCTIOIb30BATh-
csl Ha npeanpusatusax sHepretuku (TOLI, KpyIHBIX TOPOJACKUX KOTEIbHBIX), METAILTypPrU4eCKUX
U XUMHYECKUX 3aBOJIaX.

JIyist KPYIHBIX TOPOJACKUX KOTEIBHBIX C MPOM3BOAUTENBHOCTBIO Ta30B0A0B 10 10 000 M>/4
pa3paboTaH M HCIBITAH IUIA3MEHHO-IYyTOBOW peakTop MourHocThio a0 50 kBt. Ilnazmenno-
IYTOBOW peakTOp MOIIHOCTBIO 10 50 KBT, ycTaHOBJIEHHBIIN B IPOMBIIIJIEHHOM OTBOJSILIEM Ia30-
MPOBOJIE MPOU3BOAUTENLHOCTHIO 10000 M>/4, ocymiecTBisin 90 % OYHMCTKY ra3oBbIX BBHIOPOCOB
oT OeH3(a)mupeHa.

®opma otuerHocTH: OTUeT N0 BHIIETIpUBEACHHON (opme (1. 9.1). JOMOTHUTENBHO OH JOIHKEH
COJIepKATh CXEMBbI, OTPAXKAIOLIHNE KJIACCH(PHUKALINIO METOJIOB CHUKEHHUSI BEHIOPOCOB paccMaTpHBa-
€MBIX 3arps3HSIONINX BEIIECTB.

OcHoBHas auTepaTypa
1. Penuna M. M. HopmupoBaHue 1 CHU)KEHUE 3arpsi3HEHUH OKpY Karoliel cpebl : yaeOHUK
st 6akanaBpoB / M. M. Penuna, A. I1. Xayctos. - M. : U3narensctBo FOpaiit, 2014. - 431 c. -
Cepus : bakanasp. ba3oBblii Kypc.

JononHurenbHas IMTeparypa
1. Bapnansn M. A. HopMupoBaHue U CHUKEHHUE 3arpsi3HEHUS OKpy karolen cpensl : Ilpak-
TukyM. — bparck : M3a-Bo bpI'Y, 2016. — 148 c.

KOHTDOHBHBIG BOIIPOCHI 1JId CaMOIIPOBEPKHU
1. B 4eM cocTOMT OIacHOCTH IONAaHUs U PaCIPOCTPAHEHNUS 3arPSI3HAIOLIUX BEIECTB Ye-
pe3 atmochepy?
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2. PackpbITh CyTh U IPOSIBICHUS MEXaHU3MOB YCTONYHMBOCTH MPUPOJHBIX CUCTEM K TEXHO-

TEHHBIM Harpy3kam.

Kak oneHnBaeTcs ycTOMUNBOCTh IPUPOIHBIX CUCTEM U €€ Mpenesbl?

4. KakoBbl KpUTEpPHUH JIerpajallii Ha3eMHbIX SKocucTeM? [IpuBeCTH HECKOIBKO pa3BepHY-
TBIX IPUMEPOB.

5. KakoBbI IyTH TEXHOI€HHBIX IOTOKOB XUMHYECKHX 3JIeMEHTOB? [IpuBECTH HECKOIBKO
IIPUMEPOB U J1aTh Pa3BEPHYTOE ONUCAHUE ITUX MPOLIECCOB.

(98]

IIpakTnyeckoe 3anaTHe Nel2. CHukeHne BBIOPOCOB 3arpsi3HSIIOIIMX BellecTB B
aTtMoc(epy nyreM HCIOJIb30BAHUSA IKOJOTHYeCKH 0e30I1aCHbIX HCTOYHUKOB YHEPIUHu
(IMCKycCHs ¢ TEKYIIUM KOHTPOJIEM)

[{enb paGoTHI: 3aKperieHHE 3HAHUN O METOJIaX CHUKEHHUSI MOITHOCTH BBIOPOCOB 3arps3HSIOIINX
BEIIECTB B aTMOC(EPHBIA BO3YX MyTEM MCIOJIb30BAHUS SKOJIOTHUYECKH Oe3zomac-
HBIX ICTOYHUKOB JHEPIUH.

3ananue: IIpyu noaroToBKe K NPaKTUYECKOMY 3aHSATHIO IOBTOPUTH COOTBETCTBYIOIIMNA TEOPETH-
YeCKUI MaTepuall ¢ MCHojib30BaHUEM auteparypsl [1] u [5] u3 n.7. CocTaBUTh KOHCHEKT IO
CJIEYIOIIUM BOIIPOCAM:

1. MeTopl yiiydieHus 3KOJOTHYECKUX XapaKTEPUCTUK TOILIMBA.

2. 3aMeHa UCTOYHHMKOB YHEPTUU ITyTEM MEPexo/ia Ha a3 U JeCyIbpapru30BaHHOE TOILTUBO.

3. IloBbllIeHNE POJIM HETPATULMOHHBIX MCTOYHHUKOB 3HEpruu: BeTpoBbiXx (BOC), mpunus-
HeIX ([IpDC) u reorepmanpubix (I'eoTOC) anexTpocTanmwmii, conHeynpx 6atapeit u CIC.

[opsinok BeimonHenus: [Ipu mpoBeneHUH IUCKYCCHH PEKOMEHAyeTCs OOpaTHUTh CHUMAaHUE Ha
CIICAYIOIINE KIF0UYEBbIE MOMEHTHI.

ObeccepuBanue. [ yaydmeHUs: SKOJIOTUIECKUX XapaKTEPUCTUK TOIUIMBA Haubojee ya-
CTO HCIIOJNIB3YIOT MpOLECcC obeccepusanus (CHIKEHUS COIEP>KaHMsI CEPbI B TOTLTUBE).

[Ipsamoe obeccepuBaHue KUIKOTO TOIUIMBA MYyTEM KAaTAIUTHUYECKOTO THAPUPOBAHHS C BbI-
JIeTICHUEM CepOBOIOPOA U3YUYEHO M TEXHOJIOTMYeckH oTpaboTano. OaHako mpu OONBIIMX pac-
XOJax TOIUIMBA OCYIIECTBJICHUE 3TOrO Mpolecca BeAEeT K YJOPOKAHUIO TOIUIMBHOM COCTaBIISIO-
1€l TPUMEPHO BIBOE IIPU CHIXKEHUU cozepxkanus cepsl oT 3 - 4 % 1o 0,6 - 1,0 %. KocseHnHoe
obecceprBaHUE MyTEM MEPETOHKH HE(PTH O] BaKyyMOM O0ECIeUMBACT CHIKEHHE COJICpIKAHUS
cepsl 110 0,3...0,5 %, HO PKOHOMHYECKH HE IIeJIeCO00pa3HO.

[Tponecchl obeccepuBaHusl TBEPIOTO TOILIMBA OCIOKHEHBI OOJBIIMM pa3HOOOpazueM co-
Jep KalIXCsl B HEM CEepocoepKaliuX coeauHeHuil. Eciau cepa, mpucyTcTByiomas B BUAE OT-
nenbHbIX BKIoueHui (FeSz), MoxeT ObITh yaaneHa npu o0OTalleHIH, TO OPTaHUYECKUE CEPOCO-
JepKalie COSTUHEHUSI TPEOYIOT OCYIIECTBICHUS XUMUYECKUX PEaKIMi, KOTOPhIe MOTYT OBITh
MPOBEJICHBI C MCIOJIB30BaHUEM pacTBopuTeneld. [[ns oGeccepuBaHMs yIiis UCHONB3YIOT TaKHe
¢usnueckue crocoObl, Kak oOorameHue B TSKENIBbIX cpenax, (IoTanuio, TPOMBIBKY YIJISA
B MarHUTHOM I10JI€, U3 XUMHUYECKUX MPUMEHSIOT, B OCHOBHOM, OKUCIJICHHE.

OnHUM U3 BO3MOXKHBIX CIIOCOOOB 00ecceprBaHMs TOIUTUBA SBJSIETCS €ro ra3udukanys (Ie-
PEeBOJ B ra3000pa3HOE COCTOSIHUE IYyTEM HEIOJHOI'O OKHCICHHS MPU BBICOKOM TeMmIepaType) C
OJTHOBPEMEHHBIM yJIAJICHUEM CEPhI U €€ COeTUHEHHA.

Paznuunbie MeTOIbI Ta3u(UKALNN XapaKTEPUIYIOTCA OJIMHAKOBBIMU XUMHUYECKUMHU PEaKIIU-
amu. [Ipu razudukanuy TBEpAOro TOIJIMBA OKUCICHUIO KUCIOPOIOM MJIH BOJSHBIM MAapOM MO~
BEpraeTcs HEMOCPEICTBEHHO yIIIepPOI;:

2C + 02 — 2CO + 247 M1k,

C+ H,0 — CO +Hy— 119 MIx

[Tpu 3TOM yacTh yriepoaa He yaaercs nepeBectd B CO U OH Cropaet MOJTHOCTHIO:

C+02=C0Os + 409 MIx.

O6pa3zoBannslii CO; pearupyeT ¢ pacKaJeHHBIM yTIIEPOIOM:

CO; +C=2C0O - 162 MJIx.

[Tponecc ra3udukanuy BEICOKOCEPHUCTOrO0 MaszyTa Mo cxeme MHCTUTyTa BBICOKHX TeMIle-
patyp PAH ocymiecTBisieTcst mpu HETOTHOM o0ecrieueHnr Bo3ayxom o nasienuem 0,8 Mlla u
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temneparype 1300 °C. B o1ux ycnoBusx o0pasyercs Hu3Kokajsopuitnbiii ras (Q'y= 4,6 MJlx/m?)
1 HEeOOJIBIIOE KOJIMYECTBO CaXu. M3 peakTopa ras, mpoiis cUCTEMY OXJIAXKJCHHS, TIOCTYIIAeT B
CHCTEMY Ta300YHCTKH, COCTOSIIEH U3 CKpyOOepoB u TpyO BeHTypw, rne oummiaercss oT caxku
U MEXaHMYECKUX MpHUMeceil. 3aTeM ciieyeT OYMCTKa OT CEpHHUCTHIX COEAMHEHUI B abcopbepe.
OumnieHHsbId ra3 coctouT u3 Boasl (15 %), okcuna yriepona (20 %) u azora. Ilocne noxorpesa
(270 °C) u cpabGaTbIBaHUs AaBlIEHHS Ta3a B MIPUBOAHOM TypOuHe kommpeccopa 1o 0,12 Mna, on
HaNpaBJsIeTCs A1l COKUTAHUS B TOTKe KoTua. [pomecc obecieunBaeT CHIKEHUE BHIOPOCOB CEphI
(8 10 u Gonee pa3), a Takxxke NOx (mpumepHo B 10 pa3).

Jlpyrue cnoco0bl CHMKEHHSI BHLIOPOCOB 3arpsi3HSIIOIIMX BelleCTB W MX BO3JAEHCTBHS.
OnHuM U3 crmocoOOB MOBBIMICHUS HYKOJOTHYECKON 0€30MacHOCTH SHEPreTUYECKUX YCTAaHOBOK
ABJIAETCS HCIIOJIb30BAHUE TUAPOTOIUIMB, KOTOpbIE HaxoAsaT Immpokoe npumeHeHue B CIIIA,
SInonun, Utanuu, I'epmanuun u Poccun. Dkonoro-skoHomudeckas 3¢(HeKTHBHOCTh TPUMEHEHHS
THIPOTOIUINBA O0YCIIOBJICHA HAJMYUEM B €TI0 COCTABE MEJIKOJIUCIIEPCHBIX TJI00YI BOJBI, PaBHO-
MEpPHO paclpe/ielIeHHBIX 110 BceMy 00beMy, 4To obecneunBaeT Ooinee 3(h(heKTUBHOE TOPEHUE U
KaK KOHEUHBIN pe3ysbTaT — 3KOHOMHUIO TOIUIMBA U CHWKEHHE BPEIHBIX BEIOPOCOB B aTMOchepy.

CHuXeHus 3arpsA3HeHust aTMocepbl OT aBTOTPAHCIIOPTA MOXKHO JJOOMTHCS U C MOMOIIBIO
BHEJPEHHUS albTEPHATUBHBIX BUJIOB TOIUIMBA, K KOTOPBIM OTHOCATCS BOJOPOA, METAHOJ, CIUPT,
cxkateril mpupoanslit ra3 (CII) u cxmkennslit Hedrsaoi raz (CHI).

B nameii ctpane B kauecTBE MOTOPHOTO TOIUIMBA MCIIOJB3YIOTCS COKMKECHHBIM HEPTAHON U
CXKaThI TPUPOAHBIN ra3, 3PPEeKTUBHOCTh KOTOPBIX XapaKTEPHU3YeTCs CIEAYIOIIUMH TOJI0XKH-
TEJNbHBIMU (PaKTOPaAMHU:

— M3-32 OTCYTCTBHSI Pa3KM)KEHUS MOTOPHOTO Macja mapamu OC€H3MHA W €ro 3arpsa3HEeHus
NEPUOANYHOCTh CMEHbI MoTOpHOTro Macia B K/ Bo3pacraer B 1,5 - 2,0 pa3za, uto Ha 15 - 20 %
YMEHBILIAET €T0 IKCILTyaTalluOHHBIN PACXO[,

— MOTOpECypC ABHUraTess Mpu paboTe HAa ra30BOM TOIUIMBE MOBBIIIACTCS B CpeiHEM Ha 35 -
40 %,

— Ha 40 % yBeIU4YMBAETCS CPOK CITYKOBI CBEUEH 3a)KUTaHHS,

— Habmonaercs cHikeHue Beiopocos CO, CHx, NOx,

— OTCYTCTBYIOT BbIOpOCH SO2 1 COeTMHEHUI CBHUHIIA,

— B8 - 10 pa3 cHmkaeTcs ABIMHOCTH ra3oB rpu padore /I/] Ha ra30BOM TOIIHMBE.

K HenocraTkaM, CBA3aHHBIM C UCIIOJIB30BAHUEM I'a30BOT0 TOIUIMBA, OTHOCSTCS:

— BO3pacTaHue CTOMMOCTHU aBTOMOOMIISA Ha S - 8 %,

— M3-3a Beca CTaJbHBIX O0AJNIOHOB CHUKAETCS TPY30I0/bEMHOCTH aBTOMOOHIIS,

— Ha 3 -5 % Bo3pacTaroT 3aTpaThl Ha TEXOOCIy>KUBAaHHE U TEKYIIUH PEMOHT, a TaK)Ke Karl-
BJIOXKECHHUS B TIPOU3BOJICTBEHHYIO 0a3y MpeaIpUsTHSL.

B nameii ctpane aBrozaBozasl ['A3 u 3WJI BeimyckatoT aBToMoOmH, padotaromue Ha CHI
("'A3-53-07, 3WJI 431810) u na CIII' (I'A3-53-27, 31JI 431610). KamA3 BbinmyckaeT ra3zoau-
3enpHBIe aBTOMOOMIH KamA3-53208 u KamA3-53218. Yka3zanusie Moaudukanum MoryT pado-
TaTh ¥ Ha ra3e, U Ha TPaJUL[MOHHOM TOIUIUBE.

Psn npennpusTil B pa3nMuHBIX PETHOHAX CTPAHBI BHITYCKAIOT CIELMAIBHBIE Ta30BbIE KOM-
IUIEKTHI, TO3BOJISIOIINE TIEPe000PyA0BaTh OOBIYHBIC OCH3MHOBBIE ABUTATEH B ra300aJJIOHHBIC.

[TpuMeHeHrne NMPUPOAHOIO ras3a SIBISETCS OJHUM M3 SKOHOMHUYECKU ONPABIAHHBIX IyTeH
CHIDKEHHSI BBIOPOCOB OT JK€JI€3HOAOPOKHOTO TpaHcnopTa. [IpupoaHbIM Tra30M MOKHO 3aMEHUTh
Ha MarucTpaiabHbIX TemioBo3ax 70 - 80 % u Ha maHeBpoBbIX — 50 - 55 % nM3enpHOro TOIUIMBA.

OHepreTuyeckre U GU3NIECKUE XapaKTEPUCTUKU T'a30BOTO TOIUIMBA BBIIIE, YEM Y JAHM3EIb-
HOTO, B YaCTHOCTH, KallopuitHOCTh BhImme Ha 10 %, B 1,5 - 3,0 paza Huke BBIOPOCHI TOKCHUHBIX
BeliecTB npu cropanud, Ha 30 - 40 % nosnbIie CPoK CIIy>KOBI MOTOPHOTO MacJa.

B HacTosimiee BpeMst MPOBOJSATCS] UCCIIEOBAHUS M MCIIBITAaHUS B chepe BHEAPEHHS] MaHEB-
poBbIX TeroBo30B. B 1997 r. Hva OAO BM3 (bpsiHCKMiIT MallTMHOCTPOUTENIBHBIN 3aBOA) OBLI MO-
CTpOEH NepBbld MaHeBPOBbI TeroBo3 TOMI18I'-00. /luzens-reHeparop 3TOro JIOKOMOTHBA pa-
00TaeT Ha CXKaTOM MPHUPOJHOM Tase ¢ MojAavYeH B IMIUHAP 3aaIbHON MOPLUUH AU3EITBHOTO TOII-
JIUBA.

[Tokazarenu pa6otsl ['/II'-50 COOTBETCTBYIOT TEXHUYECKUM YCIOBHSM. Y AETBHBIN pacxon
TOIIMBA Ha OOJBIIMHCTBE PEXHMMOB MEHBIIE, YeM MPU HCIIOJb30BAaHUU JU3EIHHOTO TOILIMBA.
Toxcuynocts OI' mo CO Huxe B 1,4 pa3a, o okcugaM a3zota B 3,5 pa3a, ueM Ha CEpUUHOM JIH-
3enbp-TeHeparope 1 3HaunTenbHo Huxke 'OCTa.
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HenocraTtkamu sKcrutyaTaliui JaHHOW TEXHUKH SBIISIETCS MOHMKEHHBIN 10 3,0 - 3,5 cyTok
MEXIKUITUPOBOYHBIN CPOK, HO MPH JIOCTABKE aBTOTa303alpaBIIMKOM TOILJIMBA OH MOXET OBbITh
IpreMJieM. 3arpaBKa MAaHEBPOBBIX ra30TEINIOBO30B MOYKET OCYIIECTBIATHCSA OT UMEIOLIEHCS CH-
CTEMBI aBTOra303aIIPaBIIMKOB C JOKUMHBIMA KOMIIPECCOPAMHU HA IUIOIIAIKAX JJIsl SIKUITUPOBKH.

Bo03MOXHOCTh UCIIOIB30BaHUS BOJOPO/AA B KAUECTBE TOIUIMBA UCCIIENYETCS YK€ AaBHO, HO
Ha JIaHHBII MOMEHT BHEJIPEHHUE TAHHOTO CIIOCO0a 3KOHOMUYECKH He Y (HEKTUBHO M3-3a BHICOKOMH
CTOMMOCTH BOJOpojAa. TeM He MeHee, JNaHHOE HalpaBIEHHUE SBISETCS NEPCHEKTUBHBIM U B
Halled CTpaHe CyIIECTBYET IporpaMma I0 MO3TAaHOMY MEPEBOAY TPaHCIOpPTa Ha MCIIOJIb30Ba-
HUe Bojgopoaa. Ha mepBoM sTane pekoMeHayeTcs UCIOIb30BaTh BOJOPO B KauecTBE JOOABKHU K
TOIIMBY B KosmuecTBe 5 - 10 %. Ilo mpenBapuTenbHbIM TaHHBIM, YKa3aHHbIH CIIOCOO MO3BOJIMUT
TOOUTHCS CHMYKEHUS! TOKCMYHOCTH BBIXJIOMHBIX ra3oB A0 80 % ¥ MOBBIIEHUS 3KOHOMUYHOCTH
Ha 35 - 40 %.

HccnenoBanus noka3and NPEeUMYIECTBA KUAKOTO BOJOPOAA, KaK SKOHOMMUYECKU LIEJIECO-
00pa3HOTO M MEHee 3arpsi3HSIOIIEro BO3AYIIHYIO cpeny ToruuBa. [IpoGieMsl, BO3HHKaroOIIne
IIPU UCTOJIB30BAaHUHU BOJOPOJA B aBUAIIMOHHBIX ra30TypOMHHBIX JBHUTraTelsiX, COCTOSAT B paspa-
OOTKE JIeIIeBbIX CHOCOOOB IMONIyYEHUs, XpPaHEHHUS W 3arpy3Kd TOIUIMBHBIX 0akoB. CTOMMOCTB
TEIUIOBOW eIMHUIIBI BOJOpoa B 3 - 4 pasza O6osblie KepocruHa, HO B OyIyIleM OHU CPaBHSIOTCS.

AJbTepHAaTHBHas 3HepreTuka B Poccun, pasBuBaemas co BpeMEH noBoeHHoro CCCP —
3TO COBOKYMHOCTb TEXHOJIOTUH IOJIyYEHHUs 3JIEKTPOIHEPIHMH M3 HETPAJUIMOHHBIX (aJbTepHa-
THUBHBIX) BO30OHOBIISIEMBIX HCTOYHUKOB dHepruu B Poccuiickoit denepanuu.

CornacHo HpUHATONH B HAy4YHOM COOOIIECTBE KIacCU(UKALMU, BCE UCTOUHUKU SHEPTHH
MOJIPA3JIENIAIOT Ha JIBE TPYIIIBI — He80300H08IeMble N 60300HO8IAeMble.

K HEBO300HOBISIEMBIM OTHOCST HE(PTH, yroilb, ra3 U AACPHYIO SHEPTHIO.

['pynma BO300HOBISIEMBIX, B CBOIO OU€pEe/b, JEIUTCS eII€ Ha JBE — TPAJUIMOHHBIX U He-
TPaJULIMOHHBIX (AJIbTEPHATUBHBIX) UCTOYHMKOB SHEpruu. K TpaguIlMOHHBIM OTHOCST THAPO-
SHEPreTUKY U PHEPTUI0 OMOMACChl B YaCTH MCIIOJIb30BAHMS JPEBECHBIX OTXOJIOB.

[ToHsiTHE «HETPAJAUIIMOHHBIX HCTOUYHUKOBY HCUEPIIBIBAIOIIE OIpenenseT deaepanbHblil 3a-
KoH P® «O06 anexkrposnepreTuke»: «Bo300HOBIsIEMbIE HCTOYHUKH SHEPTHH — SHEPTHs COJHIIA,
SHEprus BETpa, SHEPTrHs BOJ (B TOM YHCIE DHEPIUs CTOYHBIX BOJ), 3a MCKIIOYCHHEM CIIy4acB
WCIIOJIb30BAaHUsl TAKOW SHEPIUU HA FMAPOAKKYMYJIUPYIOLUIUX 3JIEKTPOIHEPTrETUUECKUX CTAHIUAX,
SHEPrus MPUIUBOB, YHEPTHUS BOJIH BOJHBIX 0OBEKTOB, B TOM YHCIIE BOJOEMOB, PEK, MOpEii, OKkea-
HOB, Ie0TepMallbHAsl 3HEPIUs C HCIIOJIB30BAHUEM IPUPOAHBIX IMOA3EMHBIX TEIUIOHOCUTENEH,
HU3KONOTEHIMAJIbHAS TEIUIOBasl dHEPIus 3€MJIM, BO3/yXa, BOJABI C HUCIOJb30BAHUEM CIICLIUANIb-
HBIX TEIUIOHOCHTENeH, Onomacca, BKIIOYAONas B ce0s CIelUaNbHO BhIpAIIEHHBIE IS MOTyYe-
HUS SHEPTHH PAcTEHHs, B TOM YHCIE JACPEBhs, a TAKKE OTXOIbI MPOU3BOJCTBA U MOTPEOICHHUS,
32 UCKJIFOUEHUEM OTXOJI0B, IIOJYUYEHHBIX B IIPOLIECCE UCTIOIb30BAHUS YIIIEBOJOPOIHOTO CHIPhS U
TOIIMBA, OMora3, ra3, BhIACIAEMbI OTX0JaMH IPOU3BOJACTBA M MOTPEOJICHUS HA CBAJIKAX TaKUX
OTXOJIOB, T'a3, 00pa3yIOMIUNCS Ha YrOJbHBIX Pa3padoTKax».

K HeTpaguIMOHHBIM UCTOYHUKAM SHEPTUU OTHOCST TAKXKE TEIUIO MPOMBIIUICHHBIX U OBITO-
BBIX )KMJKUX CTOKOB, TEIJIO BEHTWJISLMOHHBIX BBIOPOCOB, TIOMYTHBIN Ta3, TBEPIbIC OBITOBHIC U
IIPOYHE OTXOMBI.

VICTOYHHUKOM SHEPrHHM MOKET OBITh TAK)KE Meperaj TeMIepaTyp oKeaHCKoW Bojbl. Téras
OKEaHCKas BOJa HCIHApSET XXHUAKOCTb C HU3KOW TEMIIepaTypod KUIEHHUs (HanpuMep, aMMHUAaK),
napbl BpaIaloT TYpOUHY H, OXJIaXAAsACh XOJIOJHOW OKEaHCKOH BOJOH, BHOBBH IMPEBPALIAIOTCS B
AKHUJIKOCTb.

B Mupe anprepHaTuBHas 3Hepreruka (AD) pa3BUBAEeTCs YCKOPEHHBIMM TEMIAMH I10CIIE
HedTsiHOTO KpH3uca 1973 r., Korjia 4eJoBe4ecTBO OCO3HAIIO BBICOKYIO CTEIIEHb CBOEH 3aBUCUMO-
CTH OT HEBO30OHOBJISIEMbIX UCTOUYHMKOB M LI€H Ha HUX. Pa3paboTKu B HANpaBIE€HUH HCIOIb30-
BaHUs aJbTEPHATUBHBIX UICTOYHUKOB BEJIUChH U pPaHEE.

CeroniHsl anbTepHATUBHAS YHEPIETHKA SABISAETCS NEPCIEKTUBHBIM C TOYKU 3pEHUSI SKOHOMHU-
YEeCKOM M PHEepreTuueckoil 3()(h)eKTUBHOCTH HAIIPABICHUEM JAEATEIbHOCTH, HECMOTPSI HAa aKTHB-
HOE NMPOTUBOCTOsIHUE HedTerazoBoro 1066u. [logcréruparomum passurue AD >3¢dexTom 0bma-
JAI0T CIIyYarOIIKECs B IOCIIEIHUE TObI BCE Yallle MOJIUTUYECKUE, IKOHOMUYECKUE U DKOJIOTHYE-
CKHE KPU3HCHI, OHU MOTCHLIUAIBHO BIUSAIOT HAa DHEPreTHUECKYIO 0€30MacHOCTh TOCYAapCTB U
peruonoB. Cpeau HUX, B YaCTHOCTH, HeTsHOH Kpusuc (1973), tepakter B CLIA (2001), moc-
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KOoBCKasi »HeproaBapusi (2005), mepeboum ¢ ra3oBbIM TpaH3uTOM depe3 Ykpamny B EC
(2009), aBapus Ha anoHckoit ADC «Dykycuma-1» (2011) u np.

Poccus, obGnanaromas 3HaYMTEIBHBIME 3allacaMy HETPAJAUIIMOHHOTO TOIUIMBA M MMEIOIIast
BO3MOKHOCTh HMCIIOJIb30BaHMs OJHOTO (a MHOTJA JIBYX M 0oJiee) BO30OHOBISEMBIX HCTOYHHKOB
sHepruu (BUD) B kakaoM CBOEM pETrMoOHE, HE TOPONMIACH C Pa3BUTHUEM AJIbTEPHATUBHOM dHEP-
reTukd BIIOTh 710 2000-X ro10B, XOTs OT/ENbHbIC HCCICIOBAHUS U Pa3pabOTKU B 3TOM HaIlpaB-
JICHUU aKTHBHO Benuch ¢ 1950 — 1960-x ronos. He mpekpaTuinu paboTath MOCTPOCHHBIE €IIE B
COBETCKOE BpeMsl dJieKTpocTaHuu Ha BUD.

Ceronns y Poccun ecTh ycnemHsblii ONBIT CO3/1aHUS IEKTPOCTAHIIMNA MPAKTUYECKU Ha BCEX
M3BECTHBIX BHJIAX BO30OHOBIIIEMBIX MCTOUYHUKOB 3Hepruu. IIpoGiemMoii sBisieTCs OTCYTCTBHE
peaIbHOM IOCyAAapCTBEHHOW MNOJAECPKKU albTEPHATUBHBIX 3HEPrONpPOU3BOJCTB, HECMOTPS Ha
npussTHe B KoHLe 2000-X roJ1oB psaa OCHOBONOJIArarlUX OCTAHOBIEHUH U KypC MPaBUTENb-
CTBAa HA NHHOBAIIUH.

Bemposas snepeemuxa. Betep oOpasyercss M3-3a HEPAaBHOMEPHOTO HAarpeBa COJHEYHBIMU
Jy4aMH 3€MHOM MOBEPXHOCTH M HWKHHX CIIOEB aTMOC(Ephl — BO3AYIIHBIE MAacChl HAYMHAIOT T1e-
pemearbest 0113 MOBEPXHOCTH 3€MIIH U BhIIe, 10 7 - 12 kM Haj 3eminéil. Hanbonee BBIroIHbI-
MU y4acTKaMH JJIsl PAcIIONIOKEHHsI TaK Ha3bIBAEMBIX BETPSIKOB — COOPY>KEHHM I Mpeodpa3zoBa-
HUS SHEPTHH BETpa — SABISAIOTCS Ha 3emiie O6eperosbie nuHNM (He MeHee 10 - 12 kM ot Oepera),
3[1eCh CHJIbHEE Tepernaj] TeMuepaTyp u 0osiee CUIbHBIN U YCTOWYMBBIN BeTep (He MeHee 5 M/c).
Ha teppuropun Poccun TakuMu xapakTepucTUKaMH 001aJaloT IPpUOpEKHbIE paiOHbI KpailHero
CeBepa u oOepexbs CEBEPHBIX M BOCTOYHBIX MOpEH Ha BCEM MPOTSHKEHUU OT MypMaHCKa 10
ITpumopssi.

B Hamreii ctpane pa3pabarbIBaliCsl TAK M HE OCYIIECTBIEHHBIN BIIOCIEACTBUU IUIAH pa3Me-
IICHUS BETPSIHBIX MEJBHMII B TpOTomnayse (IIepexoJHOM ciIoe OT Tporocdepsl K cTpaTtochepe) —
SHeprus AO0JDKHA Obla BHIpaOaTHIBATHCS HA a’3poCTaTax M IMEpeaBaTbCs Ha 3eMIII0 MO Kade-
mo. Ho, B CBSI3M ¢ OTKpBITHEM, Pa3pabOTKOM CHOMPCKUX HEPTIHBIX MECTOPOXKACHUN U IPUOPU-
TETOM pa3BUTHUS 3TOW HePTETOOBIYH, TPOCKT OCTAHOBUIIM, a 3aT€M OCTAHOBWJIM M Hay4YHbIC HC-
CJIeZIOBAaHUs B 00J1aCTH BETPOIHEPTETUKH, BO30OHOBUB UX JIUIIb B KOHIIE 1980-X T0/10B.

B nepuon «coserckoro nepepeiBay, HauMHasg ¢ 1970-x roaoB, BETpOIHEPreTUKA CTajla aK-
TUBHO pa3BuBaThcsa Ha 3amaze. K 2000 r. BerpoycTanoBku pabotanu 6osee yem B 50 crpaHax
mupa. OTpaciabp qoTHpoBanack rocygapcrsaMu, U K 2010 r. crajga HacTOJIBKO KOHKYPEHTOCIO-
COOHOH, 4TO B TOCHOAJEPKKE OTnajia HeobxoaumocTs. B Poccun, HanpoTus, cutyanus yxya-
mmiack — k 2010 1. B cTpaHe McUYe3/10 ¥ MPOU3BOACTBO, U CHEIMAIHMCTHI B 00JaCTH BETPOIHEpre-
Tuku. CeronHs BETpsIKU NOKymnaroTces B 3ananHoil EBpone n Kurae.

HecMoTpst Ha AOCTYNHOCTH M 3KOJOTUYECKYIO UUCTOTY BETPOBOM dHEPIUHU, BETPOIEKTPO-
craniuy (BOC) uMeroT psiz HEJOCTaTKOB — HEPOBHBIN BBIXOJ] SHEPTUH, CHIIbHBIN 1yM (104 1b
psgom ¢ BOC momuoCcThIO 850 KBT, 3TO cOmocTaBUMO ¢ YpPOBHEM IITyMa B KaOWHE >KEIE3HOI0-
POXHOTO JJOKOMOTHBA), BBI3BIBAIOIINK BUOpaluio HHPpa3Byk yactoToit 6 - 7 ['n Bokpyr BOC,
BO3MO>KHBIE TIOMEXH JUIsl MpUEMa TeJIECUTHaA.

Mexnay TeM, IpoOJeMbl IITyMa, BUOpAIH, a TaKkKe 0€30MacCHOCTH MTHIl OBUTH PEIICHBI 3a-
najHeMu pa3padorunkamu. Ha 1 saBaps 2006 1. cymMMapHasi MOIIIHOCTh BETPOYCTAHOBOK B MH-
pe cocrasisana 59,1 MBT, cpeaneronosoii poct — 40,5 %. Ilo nanupIM Mex1yHapoIHOTO 3HEp-
reTudyeckoro arenrcTBa (MDA) munepamu otpaciu OsuH I'epmanus (3a 2005 rox va BOC npo-
u3BegeHo 18 428 MBrt), Ucnanus (10 027 MBt), CIHA (9 149 MBt), Unnusa (4 430 MBT) u
Hanus (3 122 MBT).

K 2011 r. mupoBbIM tuepoM BeTposHepreTuku crana Menanus (3a 2010 r. nva BOC npous-
BeneHo 43,0 I'Br, ato 16,4 % B 001iemM 00béMe MPOU3BOJICTBA ANEKTPOIHEPTHH B CTPAHE), OT-
TeCHMUB ['epMaHuI0 Ha BTOPOE MECTO (COOTBETCTBEHHO, 36,5 'BT 1 6,2 %).

l'eomepmanvuas snepeemuxa NPeANOIaraeT UCIOIb30BaHUE TEIIA 36MHON KOpBI B TE€X Me-
CTax, TJIe 3TO KOHOMHYECKH IiesiecooOpa3Ho. ['eoTepmMasibHble HCTOUHUKU (DAKTUYECKH HEHc-
yepraeMbl U 00J1a/1al0T BHICOKON CTENEHbIO MPEJCKa3yeMOCTH B OTHOIIEHUH KOJIMYECTBA IMOJTY-
YaeMOW SHEPTUH.

[TepBas reorepmainbHas snekrpoctanius (['eoDC) Obia mocTpoeHa B Hadane XX BeKa B
Uranuu. 3arem ['eo0C nosisunuces B Mekcuke, HoBoit 3enannuu, CIUA, Upnannuu. [lepBas
I'eoD2C na tepputopun Poccun nosiunacs B CCCP B 1966 1. — [ayxerckas ['eoDC na Kamuar-
Ke.
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B Hacrosiiee BpeMs reoTepMaiibHash 3HEPIUs HUCHOJb3yeTcsl B 62 cTpaHax, CyMMapHas
MomHocTh ['e0DC mupa B 2007 1. gocturna 19 300 MBrt. lonst Poccuu B MUpOBOM IIPOU3BO/I-
ctBe —10 %. Iupexrop MucturyTa Bynkanosnorun PAH Esrennii I'opneeB olieHMBAaeT TOJBKO
KaMUaTCKUN reoTepMalibHbIN 3HepreTuueckuil noreHuuan B 5000 MBrt. [lepcniekTuBHBIMM 17151
coznanust ['eoDC B Poccuu cnenmanuctel cuntaroT Takke Kybans, Kannnunrpanackyro o0nacts
n Cesepnblii KaBkas.

Ilpunusnas suepeemuxa UCIONb3yEeT OKEAHCKHUE U MOPCKHE NMPWIMBHI U OTJIMBBI. 3aBUCH-
MOCTb CHJIbI IIPUIIMBOB OT LIMKJIA JIYHHOI'O Mecslla elé B cpeHue Beka BbisiBUI Mcaak HproToH.
[Tpunusaele snekrpoctanuuu ([13C) pacnonaraior Ha MOOEPEKbIX ¢ MAKCUMAaJIbHBIMH Iepena-
JaMHi ypOBHEH BOJBI BO Bpems npuiauBa u oriuBa. [Ipunnun pa6otsr II9C TakoB: B 3anuBe
CTPOMTCSI IUIOTUHA, OTAEIIAIOIIAs 4acTh €ro OT OKeaHa. Bo BpeMs npuiuBa U OTJIMBA IO pa3HbIe
CTOPOHBI TUIOTHHBI 00pa3yeTcs IMepernaj; YpoBHEH BOJbI, BOAA YCTPEMIIETCS dyepe3 IUIOTHHY B
CTOPOHY HIKHETO YPOBHS U IPUBOJUT B JIBUKEHUE PEBEPCUBHBIC TypOUHBI, BpAIIAIOIINECs TO B
OJIHYy (BO BpeMsl IPWJINBA), TO B APYTYIO (BO BPEMS OTJIMBA) CTOPOHY.

Campie Oonplnne npuwinBEl Ha Tepputopuu Poccun Habmonatorcst B OXOTCKOM Mope — B
[Tenxunckoii ryoe 10 17 M, B ['xkurunckoit ry6e mo 13 m, B Me3senckoit ryoe bemoro mops —
10 10 M. ITpunusel B bantuiickom 1 YEpHOM MOpPSX U3MEPSAIOTCS JUIIb CAHTUMETPAMHU, IIO3TOMY
ctpoutensctBo I19C 31ech HenenecoobpaszHo. [1o sxoHomMudecknm nokazatensam [19C comocra-
BUMBI ¢ peuHbIMU TuaposnekTpoctanimsamu (I'9C), B 2,5 - 3,5 paza BbIroiHee COTHEYHBIX 3JIEK-
TpocTaHiui, 1 Ha 10 % 3KOHOMHYHEE aTOMHBIX 3eKkTpocTaniuil (ADC).

[TepBas B mupe I19C Obina moctpoeHa B ycthe Jla-Manma Bo @panruu B 1966 1., a B
CCCP — B Kucnoii rybe benoro mopst B 1968 r., momHocts Kucnory6ckoit [19C cocrasnsna
600 kBt. B CCCP u, 3atem, B Poccun nepepeiBa B UCCIEA0BAHNUAX NPUIUBHON SHEPreTUKU HE
ObLI0, IOATOMY B HACTOSIIIEE BPEMsl pPOCCUICKAs MIKOJIa MPUJIMBHOM SHEPTUU CUUTACTCSA B MHUpE
nepenoBor. Mctopus 0TeYeCTBEHHBIX NPWIMBHBIX MenbHUL Hadanach B X VII Beke Ha bemomo-
pwe. 1o maenuto rnaBel PAO «EDC Poccusi» Anatonusa Uybaiica, B OyayIieM IpuiIMBHAs SHEp-
reTUKa CMOXeT 00ecTieuuThb 70 25 % Mpou3BOACTBA 3EKTpodHepruu B Poccun.

DHEepruro BOJH MCIONIB3YIOT Takke Tuapoakkymynupytomme cranuuu (I'ADC). OObryHO uX
CTPOSAT Ha MPECHON BOJE peK, HO MHOTJA U B YCJIOBUAX 0OJee arpecCHBHOM K JeTalsiM MaIluH
conénoit Boge mopeit. C cepenunbl 2000-x romoB Ha ['onbdcrpume Bo Diopuiackom 3aiuBe
CLIA Hayanu cTpouTh NpUHIUNUAIBHO HOBYIO I1DC, nMeHyeMy0 Takke OKEaHCKOM 3JIEKTPO-
crarnueii (O9C). [Mpunammn e€ padoTel aHaornyeH oosraHOM [19C, HO OHA pacnoNoKeHa BAATN
ot Oepera Ha 0oJbIION TIMyOMHE M 3akperuieHa sikopsMu. [IpoekTHas MomrHOCTh Propuackon
0O3C - 136 MBr.

Conneunas snepeemuxa. Momnocts 3ueprun Connna cocrasiser 10! Br, uto B 100 ThIcsaY
pa3 Oospllle YPOBHS 3HEPromnoTpedaeHus 3eMisiH B KoHIe XX Beka. CeroiHs cojHeyHast SHep-
I'Us IPOU3BOAMTCS C MOMOILIBbIO NaHene ¢goroaneMeHnToB Ha Kpbimax 3ganuid (KIT xpemHue-
BbIX npeoOpaszoBateneil 23 %), rennocTaHIMii (OMpaBiaHbl B IOXKHBIX COJHEYHBIX PErMOHAX),
COJTHEYHBIX OaTapeit Ha kocMuuyeckux craHiusax. B urone 2011 r. mexnay [lapmkem u Amcrep-
JaMOM HayaJl KypCUpOBaTh «COJHEUHBIID T0e3[, B 3TO e Bpems B Micnanuu 3apaboTtana neppas
B MUPE «HOYHAs» COJIHEYHAs 3JIEKTPOCTAHIUS.

JIOCTOMHCTBaMHU COJTHEUHOU SHEPTUU SABISIETCS €€ SKOJIOTHYecKast YUCTOTa, OECITyMHOCTh U
nErkas 3aMEHsAEeMOCTh OTPaOOTAaHHBIX IJIACTUH, HEJOCTATKAMH — HETIOCTOSHHBIN 00bEM Mpou3-
BOJICTBA U HEOOXOIUMOCTh OOJBIINX TUIOIIAICH 711 YCTAHOBKHU OaTapeil.

B Poccuu comHedHbIe 3IEKTPOCTAHINY 1Ielieco00pa3Ho cTpouTh B [Ipumopke, Ha rore Cu-
6upn, Ha Kyb6anu, B Skytun u Bocrounoit Cubupu. B mupe B Hauane XXI Beka cambIM mep-
CIEKTUBHBIM PBIHKOM COJIHEYHOM HEPreTUKH cTaja 3anaaHas EBporma.

EBpoco103 mimaHupyeT AOBECTH JIOJI0 aTbTEPHATUBHON YHEPIeTUKU B CBOEM 3HEprodasiaHce
10 20 % B 2020 r. u 10 40 % B 2040 r. B yactHocTH, B Vicnanuu npu rocrnoanaepxke OyAer mo-
CTPOEHO IIECTh KPYMHBIX COJHEUYHBIX 3JIEKTPOCTAHLIMH, KOTOpPHIE B YCJIOBUSAX CO3/1aBacMOM
MIaHBEBPONENCKOM CUCTEMBI paclpeAesIeHUs AIEKTPUUECTBA CMOTYT JIEIUTHCS JIEKTPOIHEPTrUei
c apyrumu peruoHamu EBpomnbl. B anamormuHoM mepepacnpeneieHud 3HEpropecypcoB OyayT
y4acTBOBAaTh U BETPOIJIEKTPOCTAHIINH, HAaIpUMep, Januu.

B cdepe xocmuueckou snepeemuxu B 2013-2015 rr. CIIIA u SImoHus BeIBEIH Ha OKOJIO-
3eMHYI0 OpPOHUTY OIBITHBIE MOJEIH OPOMTAJIBHBIX COJNHEUHBIX 3JIEKTPOCTAHIMH, MEepeIaromux
sHepruto Ha 3emutro npu nomou CBY-uznyuenus. K 2020 - 2030 romam MupoBoe cooOIIecTBo,
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B TOM ymcie Poccusi, paccMaTpuBaeT BO3MOXKHOCTh pasmenieHus Ha opoute 10 - 30 kocmuye-
CKHX AJICKTPOCTAHLIMM cyMMapHO# MomHOCThIO 1,5 - 4,5 I'BT (10 3emnu noitayt 0,75 - 2,25 Bt
npu KIIJ] conneunsix 6arapeii 10 %), a Bo Bropoii monosuHe XXI Beka — 10 800 aHaIOrMYHBIX
AJIEKTPOCTAHLIMKN cyMMapHOU MomHocThio Ha 3emie 960 ['BT (¢ yBennueHneM K TOMy BpEMEHHU
KII Texunonoruu 1o 40 %).

Jlanee mMpoBOAWTCS TEKYIIUH KOHTPOJIb YYEOHBIX JTOCTHKEHUN O0YYarOIUXCsl C MOMOIIBIO

2-3 BOIIPOCOB U3 CIIEIYIOLIETO MEPEUHS:

Yro Ttakoe nHAEKC 3arpsa3HeHus armocdepsl (M3A)?

Kak onpenensiercss KOMIIEKCHBIHN IMOKa3aTelb 3arps3HeHus armochepHoro Bosnyxa (P)?

Urto nokassiBaeT UHACKC 3arpsizHenust Boabl (M3B)?

ITo kako#t popmyie onpenensercs MoKazaTesib CyMMapHOTO 3arps3HeHus MouB (Zc)?

Kak oOycTpanBaercsi CAHUTapHO — 3alIUTHASI 30HA TPOMBIIIICHHOTO MPEATIPUATHS?

[TyTu cHMXeHUs 3arps3HEeHUs aTMOC(EepHOro Bo3ryxa: adCOIIOTHOE, OTHOCUTEIBHOE U JIO-

KaJIbHOE.

7. TlpuBenute nepedeHb MEPONPHUATHIA IO PETYIUPOBAHUIO BEIOPOCOB B EPUO]T HEOIArOMpH-
ATHBIX METEOPOJIOTUYECKUX YCIOBUM.

8. DKooruyeckuii KOHTPOJIb 3a BHIOPOCAMU U COpOCAMU: TOCYAaPCTBEHHBIN, BEIOMCTBEHHBIH,
MYHUIIUNATBHBIN, 0OIECTBEHHBINH M TPOU3BOACTBEHHBIN.

9. Tlopsmok mpoBeaeHUs IKOJOTHYECKOr0 KOHTPOJIS — MHCIEKIIMOHHBIN, aHAJIUTUYECKUI, NH-
CTPYMEHTAJIbHBIN.

10. Ctaguu 5KOJIOrMUECKOr0 KOHTPOJII — IPELyNPEAUTENbHBIN, TEKYIINUN U MOCIE YOI,

11. ®opMBbI IKOJIOTHYECKOTO KOHTPOJIST — WH(POPMAIIMOHHBIN U KapaTeIbHbIMH.

SNk =

OcHoBHas JuTeparypa
1. Penuna M. M. HopMupoBaHue 1 CHIDKEHHE 3arps3HEHUI OKpYXKarolei cpeibl | yueOHUK
st 6akanaBpoB / M. M. Penuna, A. I1. Xayctos. - M. : U3narensctBo FOpaiit, 2014. - 431 c. -
Cepus : bakanasp. ba3oBblii Kypc.

JononHurenbHas IMTepaTypa
1. Bapnanan M. A. HopMmupoBaHue U CHU)KEHUE 3arpsi3HEHUs OKpy:karomen cpensl : Ipak-
TukyM. — bparck : U3a-Bo bpI'VY, 2016. — 148 c.

KoHTpobHbIE BONPOCHI 11 CAMOIIPOBEPKH

1. Ilepeuncnute OCHOBHBIE METO/BI YIYUIIEHUS SKOJIOTMUECKHUX XapaKTEPUCTUK TOIIMBA.

2. IlpuBenute OCHOBHBIE 3Tallbl 3aMEHbl UCTOUYHUKOB PHEPrHM IIyTEM IEPEXOAA Ha Tra3 U Je-
Cyib(papu30BaHHOE TOTLIHBO.

3. YKaxxuTe MyTH MOBBIILIEHUS POJIM HETPAJAULIMOHHBIX HCTOUYHUKOB 3Hepruu: BeTpoBbix (BOC),
npuwinBHbIX (IIpOC) u reorepmanbubix (I'eoTOC) snexTpocTaHIMii, COTHEUHBIX OaTapeil u
CoC.

IIpakTyeckoe 3ansaTue Nel3. HopmupoBaHnue BpeIHbIX (PM3HYECKHX BO3ICHCTBHIL:
TeNJI0BOr0, IIiyMOBOI0, 3JICKTPOMATHUTHOI0, PAAMALIHOHHOTO (TUCKYCCHS)

ECHL [28.60TBI: 3aKpCIIJICHUC 3HAHUH O MCTOJaX U CPCACTBAX CHUIKCHUA (1)H3I/I‘-ICCKI/IX BO3I[efICTBHfI.

3ananue: IIpyu noaroToBKe K NPaKTUYECKOMY 3aHSATHIO IOBTOPUTH COOTBETCTBYIOIIMMA TEOPETH-
YeCKUI MaTepuasl ¢ MCHojib30BaHUuEM auteparypsl [1] u [5] u3 n.7. CocTaBUTh KOHCHEKT IO
CJIEYIOLUM BOIIpOCaM:

1.MeToibl 1 cpesicTBa CHMXKEHUS ITYMOBOT'O BO3/IEHCTBUS.

2. Metopbl ¥ CpeAcTBa CHIKEHHS JIeHCTBUS BUOpaLUu.

3. Meroasl U cpeicTBa CHUKEHUS TEIIOBOT'O BO3ACHCTBUSI.

4. MeToibl U CpelICTBAa CHUXKEHHUS AJIEKTPOMAarHUTHOIO BO3/I€HCTBUS.

5. Meroasl U cpecTBa CHUPKEHUS PaIUallMOHHOTO BO3ICHCTBHSL.
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[opsnok BeimonHenus: [Ipu mpoBeneHUH JUCKYCCHH PEKOMEHAyeTCs OOpaTHUTh CHUMAaHUE Ha
CIICAYIOIINE KIF0UYEBbIE MOMEHTHI.

CHuskeHHMe IIIYMOBOIO 3arpsi3HeHMs. J[1s1 CHMKEHHs [IyMa B MPOM3BOJACTBEHHBIX IOME-
IICHUSAX MPUMEHSIOT Pa3InYHbIE METO/Ibl: YMEHBILICHHE YPOBHS IIIyMa B HICTOUHUKE €r0 BO3HHK-
HOBEHUS; 3BYKOIOIJIOIIEHHE M 3BYKOM3OJISALIMS; YCTAHOBKA TIIYIIUTENCH IIyMa; parloHaIbHOE
pa3mernieHre 000py10BaHUs; IPUMEHEHNUE CPEACTB UHIANBUAYIBHOM 3alUTHI.

Haubonee >dextuBHbIM siBisieTcst 00ppda ¢ NIyMOM B HMCTOYHHMKE €0 BO3HHUKHOBEHHUSI.
[IIym MexaHU3MOB BO3HUKAET BCIICACTBUE YNPYTHX KOJIeOaHUN KaK BCErO MeXaHU3Ma, Tak U OT-
JeNbHBIX ero aeraneil. [IpudrHbI BOSHUKHOBEHUS IIIyMa - MEXaHHYECKUE, a3pOJUHAMUYECKHIE U
AJIEKTPUUYECKUE SBIICHHSA, OIpEeiieMble KOHCTPYKTUBHBIMU M TEXHOJOTHUYECKUMH OCOOCHHO-
CTSIMU 00OpYIOBaHMSA, @ TAKXKE YCIOBUSAMH 3KCIUTyaTallMd. B CBA3M ¢ 3TUM pazIvyaioT HIyMbI
MEXaHUYECKOT0, a3pPOJMHAMUYECKOTO U 3JEKTPUYECKOTO MPOUCXOXKACHUs. il yMEHbIICHHS
MEXaHUYECKOT0 IIyMa HEO0OXOAMMO CBOEBPEMEHHO IMPOBOJIUTH PEMOHT OOOpYJIOBaHUS, 3aMe-
HATH yJapHBIE MPOLIECCH HA Oe3yaapHble, IMPEe TPUMEHITh PUHYIUTEIBHOE CMa3bIBaHUE TPY-
IIUXCSI TOBEPXHOCTEH, MPUMEHATH OaJaHCHPOBKY BPAIIAIOIINXCS YaCTEH.

3HaYuTeNbHOE CHM)KEHHUE IIIyMa JIOCTUTAETCs TMPHU 3aMEHE MOAIIUITHUKOB KayeHUsl Ha MO~
[IUITHAKY CKONbXKeHHsI (ImyM cHkaercs Ha 10 - 15 nb), 3yO0uaTeix U HEMHBIX Tepenad KIWHO-
PEeMEHHBIMU U 3yO4YaTOpEeMEHHBIMH Ie€pellayaMi, METAUTUYECKUX JeTalell - NeTaasiMu U3
1acTMacc.

CHuXeHue a3poJMHAMUYECKOT0 IIIyMa MOXKHO TOOUTHCSI YMEHBILICHHEM CKOPOCTHU T'a30BOT0
MOTOKA, YJIYYIIEHUEM a’pOJWHAMHUKH KOHCTPYKIIMH, 3BYKOU3OJISLMU U YCTAaHOBKOH TIIyIINTE-
Jei. DIeKTPOMAarHUTHBIE ITYMbl CHH)KAIOT KOHCTPYKTUBHBIMUA M3MEHEHHSMHU B 3JIEKTPHUECKUX
MalyuHax.

[ITupokoe nprUMeHEHHE MOIYYUIH METOIbl CHI)KEHUS IIyMa Ha IyTH €r0 PaclpoCTpaHEHUS
MIOCPEJICTBOM YCTAaHOBKH 3BYKOHM3OJHPYIOIIUX U 3BYKOIOTIOIMIAIOUINX MIPErpaj B BUIE SKPAHOB,
NEPEropoioK, KOKYX0B, KaOMH U Jip. PU3nUecKas CyIIHOCTh 3BYKOM3OJUPYIOIUX Mperpaj co-
CTOHUT B TOM, YTO HAaUOOJIbIIIAs YaCTh 3BYKOBOM SHEPIHH OTPAXKAETCS OT CIELUAIBHO BBHIIIOJIHEH-
HBIX MAaCCHBHBIX OIpaXJICHUN M3 IUIOTHBIX TBEPABIX MaTepHaioB (MeTajlia, IepeBa, IiacTMace,
0eToHa U JIp.) ¥ TOJIBKO HE3HAUUTENIbHAS YaCTh IPOHUKAET Yepe3 OTrpaxIeHHe.

YMeHbllIeHHEe IIyMa B 3BYKOIOTJIOMIAIONINX MPerpagax oOyCIIOBIEHO MepexoaoM Kojeba-
TEJILHOM SHEPrHM B TEIUIOBYIO Onarojapsi BHyTPEHHEMY TPEHHUIO B 3BYKOIOIJIONIAIOIIUX MaTe-
puanax. XopoIue 3ByKOMOIJIOIIAIONINE CBOMCTBA UMEIOT JIETKUE U TIOPHCThIE MaTepHasbl (MuU-
HepaJbHBIA BOWJIOK, CTEKJIOBATA, OPOJIOH U T.I1.).

CpencTBamMy MHIMBUAYAIBHON 3aIIUTHI OT IIyMa SIBJISIIOTCS YIIHBIC BKJIABIIIHN, HAYITHUKH
1 11eMOo(poHbI. DPPEKTUBHOCTh HHAUBUAYAIBHBIX CPEICTB 3aLIUTHI 3aBUCHT OT HCIIOJIb3YEMbIX
MaTepHalIOB, KOHCTPYKLUH, CHJIbI NPHXKATUS, NPAaBUWIHHOCTH HOIICHUS. YIIHBIC BKJIABIIIN
BCTaBJIAIOT B CIIyXOBOW KaHail yXa. MIX M3roTOBISIOT M3 JIETKOTO KaydyKa, 3JaCTUYHBIX IUIACT-
Macc, pe3uHbl, 500HUTA U YIBTPATOHKOTO BOJOKHA. OHU MO3BOJISIOT CHU3UTH YPOBEHDb 3BYKOBO-
ro ngaBneHuss Ha 10 - 15 nb. B ycnoBHsAX MOBBIIEHHOTO IIyMa PEKOMEHAYETCS MPUMEHSTb
HAYIIHUKH, KOTOpbIE OOECIEeYMBAIOT HAJEKHYIO 3aIlIUTy OPraHoB ciyxa. TaK, HayHIIHUKH
BIIHMOT cHuxkaroT ypoBeHb 3BYKOBOIO JaBieHUs Ha 7 - 38 nb B nuana3one yactot 125 - 8000
I'u. Jlns mpenoxpaHeHus OT BO3ACHCTBHS ImymMa ¢ oouuM ypoBHeM 120 nb u Bbllie peKoMeHy-
eTcs MPUMEHATHh IUIEMO(]OHBI, KOTOPhIE TEPMETUYHO 3aKPHIBAIOT BCIO OKOJIOYIIHYIO 00JIaCTh U
CHIDKAIOT ypOBEHb 3ByK0oBOTro nasieHus Ha 30 - 40 n1b B nuanazone yactor 125 - 8000 I'w.

st 60pb0OBI ¢ BUOpanueil MamMH 1 000pyA0BaHMS U 3aIIUTHI PA0OTAIOMIUX OT BUOpaLUU
UCTIONB3YIOT pa3inyHble MeTo . bopb0a ¢ BuUOpamnueil B UCTOYHNKE BO3HUKHOBEHUS CBS3aHA C
YCTQHOBJICHHEM IPHYUH TOSBICHUS MEXaHWYECKHX KOJIeOaHWH M UX YCTpaHEHHEM, Halmpumep
3aMeHa KPUBOIIMITHBIX MEXaHU3MOB PABHOMEPHO BpAILAIOIIMMUCS, TIATEeIbHBIN moa0op 3yOua-
TBHIX Tepeay, OaJaHCHUPOBKa BpaLAOIIUXCa MacC U T.I. il CHU)KEHUs! BUOpAlluy IIMPOKO HC-
noJb3y1oT 3 ekt BubpoaeMnpupoBaHus - MpeBpalieHNe SHEPTUH MEXaHUYECKUX KoueOaHui B
ApyTue BUABI SHEPTUH, Yallle BCETO B TEIUIOBYI0. C ATOH 1eNIbl0 B KOHCTPYKILIMU JeTajeid, yepes
KOTOpbIE TepeaaeTcsi BUOpaIysl, MPUMEHSIOT MaTepuasbl C OONBLIIMM BHYTPEHHUM TpPEHHEM:
CIeLMANbHbIE CIUIABBl, IJIACTMACCHI, PE3UHBI, BUOpoaeMIpupytomue mokpsITHs. s npenot-
BpalleHus 00Iel BUOpAIMK HCIIONB3YIOT YCTAaHOBKY BHOPHUPYIOUIMX MAIIWH U 000pyHIOBaHHS
Ha CaMOCTOsITeNbHBIE BUOporacsamme (Gynaamentsl. g ocnabnenus nepenaud BUOpaluu OT
MCTOYHHUKOB €€ BO3HMKHOBEHHUS MOJY, paboyeMy MECTy, CHIACHbIO, PYKOATKE U T.II. LIMPOKO
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IPUMEHSIOT METOJIbI BUOPOHM3OJISIMU. J{JIs1 3TOr0 Ha MyTH PaclpOCTpaHEHHUsS BUOPAIIUH BBOIST
JOTIOJTHUTEIBHYIO YIIPYTYIO CBSI3b B BUJIE BHOPOU3O0JISATOPOB U3 PE3UHBI, TPOOKH, BOMIIOKA, acOe-
CTa, CTAJIbHBIX MPYXHH. B KauecTBe CpPeaCTB MHIMBHIYyaTbHON 3aIIUTHI PaOOTAIOUINX UCIIONb-
3YIOT CHelUalbHyl0 00yBh HA MACCUBHOW PE3MHOBOM mozorBe. /i 3auTsl pyK CiIyXat pyka-
BUIIBI, TIEPYATKH, BKJIAJBIIIA U MPOKIAJKH, KOTOPHIE M3TOTOBISAIOT U3 YHPYToAeMI(pHUPYIOIUX
MaTepHaJIOB.

BaxHbIM /17151 CHUKEHUS ONTACHOT'O BO3JICHCTBHS BUOPAIIMH HA OPTaHU3M UEJIOBEKA SIBJISCTCS
NpaBUJIbHAS OpraHU3alMs PeXUMa TPyJa U OTIbIXa, TOCTOSHHOE MEIUIIMHCKOE HAOII0IeHue 3a
COCTOSIHUEM 3/I0pOBbS, IeUeOHO-NPOPUITAKTUYECKIE MEPOIIPUSATHS, TAKHE KaK THAPOIPOLETYPhI
(Teruible BAHHOYKH JJISL PYK M HOT), MacCaXX pyK M HOT, BUTAMHUHM3aUUs U ap. [l 3amThl pyK
OT BO3JCHCTBHSI YJIbTPa3ByKa NPU KOHTAKTHOW Iepeaaye, a TakKe NMPU KOHTAKTHBIX CMas3Kax U
T.JI. ONIEPATOPHI JOJKHBI padoTaTh B pyKaBHIIAX MJIM MepuyaTKax, HApyKaBHHUKAX, HE MPOITyCKa-
IOUIMX BJIATy WJIM KOHTaKTHYIO CMas3Ky.

Bo Bpems pemoHTa, UCHBITaHHSA, OTPAaOOTKH peXMMa M Halla)kKUBAaHUS YCTAaHOBKH, KOTJa
BO3MOKEH KPATKOBPEMEHHBIH KOHTAKT C JKHAKOCTHIO WM YJIbTPa3ByKOBBHIM MHCTPYMEHTOM, B
KOTOPOM BO30Y>KAEHBI KoJIeOaHus, Ul 3alIUThl PYK HEOOXOIMMO MPUMEHSThH JBE Maphl nepya-
TOK: Hapy’>XHbI€ - PE3MHOBBIC U BHYTPEHHHE - XJOMYaTOOyMaXKHbIE WM TMEPUYATKU PE3UHOBHIC
texauueckue no I'OCT 20010-14. B kauecTBe cpeAcTB MHAMBHUIYAJIHHOMN 3aIIUTHI pabOTAIOIINX
OT BO3/ICHCTBUS IIIyMa M BO3AYIIHOTO YJIbTpa3ByKa CIEAyeT MPUMEHATh MPOTHBOIIYMBI, OTBE-
yarorue Tpedosanusm ['OCT 12.4.051-78.

[Ipu pa3paboTke HOBOTO M MOJCPHHU3AIMH CYIIECTBYIOLIETO 0O0OPYAOBaHHS M NPHOOPOB
JOJDKHBI TIPEAyCMaTpUBAThCS MEpPhl IO MaKCUMaJIbHOMY OTPaHUYEHUIO YJIbTpa3ByKa, Mepearo-
IIET0Csl KOHTAKTHBIM ITyTeM, KaK B HICTOYHHMKE ero 00pa3oBaHusl (KOHCTPYKTUBHBIMH M TEXHOJIO-
TMYECKUMH MEPaMH), TaK M MO MyTH PacHpOCTpPaHEHUs (CpeaCTBaMU BUOPOU3OIISALIUU U BUOPO-
noryoreHus ). [Ipu 3ToM pekoMeHayeTcs IPUMEHSTh:

- TUCTAHIIMOHHOE YTPABJICHUE I UCKIIOUYEHUS BO3ICHCTBUS Ha pabOTAIOMIMX MpPU KOH-
TAKTHOU Iepeaye;

- OJIOKMPOBKY, T.€. aBTOMAaTHYECKOE OTKIIIOYCHHE 000pYA0BaHMs, MPUOOPOB MPH BHIIOI-
HEHHMM BCIIOMOTATENIbHBIX ONEpAIii - 3arpy3Ka U BBITPy3Ka MPOAYKIIUH, HAHECEHUE KOHTAKTHBIX
CMas3oK U T.[.;

- IPUCTIOCOONCHUS ISl YAepKaHUS UCTOYHUKA YIbTPa3ByKa MM 00pabaThiBaeMOi AETaNH.

VYbTpa3BYKOBbIE yKa3zaTeNd M JaTYUKH, YACPKUBAEMbIE pPyKaMH OIEpaTropa, IOJIKHBI
uMeTh (opMy, 00ECIeUMBAIONIYI0 MUHHMAJIbHOE HAMpPSHKEHHE MBI, YI0O0HOE IS PaboThI
pAacIoyio’KeHNEe U COOTBETCTBOBATh TPEOOBAHUSAM TEXHUUECKOW 3cTeTHKU. ClenyeT UCKIIOUUTh
BO3MOKHOCTh KOHTAKTHOM Tepeiadyn yabTpa3ByKa APYTrUM YacTsAM Tena, Kpome HOr. KoHCTpyk-
usi 000py/IOBaHMS JOJDKHA HCKIII0YATh BO3MOXKHOCTH OXJXICHHS pyK pabotaromero. [lo-
BEPXHOCTh 00OPYIOBAaHUS U MPUOOPOB B MECTaX KOHTAKTa C pyKaMH JOJDKHA UMETh KO3 uIu-
€HT TeIIonpoBoiHoCTH He Oonee 0,5 Bt/M rpan.

Knaccudukanust cpeacTB KOJUIEKTHBHOM 3aIIMTHI OT Iyma IMpejacTaBieHa Ha puc. 13.1.
AKyCTHYECKHE B CBOIO OYepe/ib MOAPA3IACIAIOTCS Ha CPEICTBA 3BYKOM3OJISINHU, 3BYKOIOTJIOIIE-
HUS U TITYIIUTEIH.
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Puc. 13.1. CpencTBa KOJIEKTUBHOM 3aIUTHI OT IIyMa Ha ITyTH €0 pacpoCTpaHEHUs
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YcTaHOBKa 3BYKONOTJIONMAIOIINAX OOJIHUIIOBOK M OOBEMHBIX 3BYKOIOITIOTUTENEH yBEITNUNBa-
€T SKBUBAJICHTHYIO TUIOMIA/Ab MMOTJIOMIECHUs. J{J1s1 OOIMIIOBKH MOMEILEHHS UCTIONB3YIOTCS CTEKIIO-
BaTa, MUHEpaJbHas M KallpOHOBAsl BaTa, MATKUE MOPUCTHIE BOJIOKHUCTBIE MATEPHAJIbI, a TAKKE
KECTKHE IJIMTHl HA MUHEPAIIbHOM OCHOBE, T.€. MaT€pPHaJIbl, UMEIOIINE BHICOKHE KOA((UITMESHTHI
3BYKOIIOTJIOLLEHHUS.

MeToabl CHUKeHUSI JelcTBUS BHOpauuu. Bubpousonayueri HA3bIBACTCS YMEHBIICHUE
CTETIEHH TNepeaun BUOpaIMy OT UCTOUYHUKA K 3aIIUIIAeMbIM OOBEKTaM.

Knaccudukanus MeTo10B 1 CpeCTB 3alUTHI OT BUOpALMK MpeAcTaBieHa Ha puc. 13.2.

BubGpousonsamnust ucnoiabp3yercs Mpu BUOPO3aIuTe OT JEHCTBHS HANOJIBHBIX U PYYHBIX Me-
xaHu3MoB. Kommpeccopsl, HacoChl, BEHTWIATOPHI, CTAHKM MOT'YT YCTaHABIMBAThCS Ha aMOPTH-
3aTOphl (PE3WHOBBIC, METAJUINYECKUE MIIM KOMOMHUPOBAHHBIC) UM YIPYTHEe OCHOBaHHS B BUJIEC
3JIEMEHTOB MAacChl U BSI3KOYIIpyroro ciosi. s pydHoro mHCTpyMeHTa Hauboiee >(pQeKkTuBHa
MHOTO3BEHHAsl CUCTEMa BHOPOM3OJAIMH, KOTJAa MEXIY PYKOH M HHCTPYMEHTOM IPOJIOKEHBI
CJIOM C Pa3JIMYHON MacCOW U YIPYTOCTBIO.

Br16op ramenust BUOpauy OCyIIECTBISIETCS 32 CUET aKTUBHBIX MOTEPh MIIHM MPEBpAILECHUS
KoJIe0aTenbHOI SHEPrUU B JIpyrHe ee BUIbI, HAPUMEP B TEIUIOBYIO, AJIEKTPUUYECKYIO, DIEKTPO-
MarHuTHy1o. BuOGporamienne MoxeT ObITh PeaI30BaHO B CIydasx, KOTJa KOHCTPYKLHUS BBITION-
HEHa M3 MaTepHaioB C OOJIBIIMMU BHYTPEHHUMH MOTEPSIMH; HA €€ MOBEPXHOCTh HAHECEHBI BUO-
POTIOTTIOIIAOIIUE MATEPHAIIbI; UCIIONB3YETCs KOHTAKTHOE TPEHUE ABYX MATEpPUAIIOB; DJIEMEHTHI
KOHCTPYKIIMU COEAMHEHBI CEepACYHUKAMH JIEKTPOMArHUTOB € 3aMKHYTOM 0OMOTKOH | Jp.

Metoasl ¥ cpencTea KONNEKTUBHOK 3awWmTsl OT
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Mpu KoHTaKTe oneparopa ¢ Mpyu orcyTcTBMM KOHTaKTa onepartopa
BubpUpyrowMM 06LEKTOM ¢ eubpupyowmnm obbexTom

S 2~ .

s 5 56 =

g3 23 £ ¢ 8 2=§

=T &5 & ,8_ o X% E 8.3 3

EQ 52 552 33 1889 3

© I % g 2> gas £ (] =8 s )

3¢ 3¢ §388% 28 gE5 £

@ X ] 22253 S a So &

6 F °cg =36 ; § c - X e

a3 a'Q TEZQ > <3 o

2 28 £E2e68 = <

(&) 53] tg § o 5 8

| & | F.
[ Bubpousonaumna ] [ [uHamuyeckoe subporaweHue I
s | Bsoporsonmun | | oymaerr b
HOBaHMUA sBubporacureny
1 o6opypoBaHus pabouux mect (ocHoBaHUA) P

Puc. 13.2. Knaccugukarusi MeTo10B U CpEACTB 3alUThI OT BUOpAIH

MeTtoabl CHMKeHHSsI JeHCTBUS 3JIEKTPOMArHUTHBIX MOJIell paano4acToT. 3ammra nep-
COHaJIa OT BO3JCHCTBHUS 3JEKTPOMATrHUTHBIX moiyiel paxuouyactor (OMU PY) ocymectisercs
IIyTEM [IPOBEACHUS OpraHU3aLMOHHBIX 51 UHXEHEPHO-TEXHUYECKHUX, ne4eOHo-
npopMIAKTUIECKUX MEPONIPUSATHI, a TAK)KE MCIIOJIB30BaHMS CPEICTB UHAMBHYaTbHOM 3aIIUTHI.

K oprann3animoHHBIM MEPONPUATHIM OTHOCSTCS: BBIOOP pAIlMOHAIBHBIX PEKUMOB PabOThHI
000pyIOBaHUS; OrpaHMYCHHE MECTa M BPEMEHU HAXOXJICHUS MEepcoHala B 30HE BO3JCHCTBUSA
OMMU PY (3amura pacCTOSHUEM U BPEMEHEM) U T.II.

WHxeHepHO-TeXHNYECKHE MEPOIPUSATHS BKIIOYAIOT: pallHOHAILHOE pa3MelleHre 000pyao-
BAaHMs; UCIIOJIb30BAHUE CPEACTB, OIPAHUYUBAIOLINX IOCTYIICHUE DJIEKTPOMAarHUTHOW SHEPIrUU
Ha paboune MecTa nepcoHaja (MOTJIOTUTENH MOITHOCTH, SKpPaHHUPOBAHUE, UCIIONb30BaHUE MU-
HUMAaJIbHOH HEOOXOJMMOI MOIIHOCTH T'eHepaTopa); 0003HaueHHEe U OTpPaKIACHUE 30H C IOBBI-
LIeHHbIM YpoBHEM OMU PY.

JleueOHO-TTPOUITAKTUYECKHE MEPONPUATHS OCYLIECTBISIOTCS B LESAX MPEayNpeKACHus,
paHHE! AMAarHOCTHKH M JICYEHHUS HApyLIICHHH B COCTOSHHUH 3J0POBBSI Pa0OTHUKA, CBSI3AHHBIC C
BozzaelicteueM ODMU PY, u BKIIIOYAIOT NpeABapUTEIbHBIE IPU MOCTYIUICHUH Ha pabOTy U MepH-
OJIMYECKHE MENULIMHCKAE OCMOTPBI.
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K cpeacrtBam mHAMBHIYadbHOM 3alUTHI OTHOCSATCS 3aLIUTHBIC OYKH, IIUTKH, IIJIEMbI, 3a-
IIUTHAS 0JIeK/1a (KOMOMHE30HBI, XajdaThl U T.1.).

Crioco6 3a1muThl B KaKJJOM KOHKPETHOM CITy4yae JOJDKEH OMPEeIAThCS C yUYeTOM paboyero
JIMara3oHa 4acToT, XapaKTepa BHIMOIHAEMBIX paboT, HE00X0AUMOM APPEKTUBHOCTH 3aALTUTHI.

Knaccudukanus merono 3amuTsl uenoBeka or OMU PU npencrasnena Ha puc. 13.3.

I 3awuta or 3NEeKTPOMArHUTHLIX U3NY4eHWH I
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Puc. 13.3. Kinaccudukaryst METOJIOB U CPEACTB 3aIMTHI OT MJIEKTPOMArHUTHBIX U3TY4YeHUH pa-
JM0YacTOT

B mornomarommx sKpaHax HCIOJNB3YIOTCS CIEHUAbHBIE MaTepHalibl, 00eCIIeUHBAONINE
MOTJIOIICHUE W3JIYyYEHUsT COOTBETCTBYIOLIEH JUIMHBI BOJHBL. B 3aBUCUMOCTH OT HU3IIy4aeMOU
MOIITHOCTH ¥ B3aUMHOT'O PACIIOJIOKEHUS UCTOYHHUKA M pab0YMX MECT KOHCTPYKTHBHOE pEIICHHE
HKpaHa MOXeET OBITh Pa3IMYHBIM (3aMKHYTast KaMepa, KT, YeX0Jl, IITopa U T.1.).

[Ipu n3roroBneHUM 7KpaHa B BUAE 3aMKHYTOM KaMepbl BBOJABI BOJIHOBOOB, KOAKCUAJIbHBIX
¢unepoB, BOAbI, BO3/yXa, BBIBOJABI Py4eK YIPABICHHUS M 3JEMEHTOB HACTPONKU HE JOJDKHBI
HapylulaTh SKPaHUPYIOLIUX CBOMCTB KaMEPBHI.

DOKpaHHPOBAHUE CMOTPOBBIX OKOH, NPUOOPHBIX MaHeNeH MPOBOIUTCSA C IMOMOIIBIO PaHo-
3aIUTHOTO cTekia. [lJis yMEHbIIEHHs IPOCAaYUBAHUS 3JIEKTPOMAarHUTHON SHEPTUU Yepe3 BEHTH-
JSIIMOHHBIC JKAJTI03U MOCIETHIE SKPAHUPYIOTCS METAJUIMYECKON CETKOW JHOO BBIOJIHSIOTCS B
BH/JIE 3aIIPEIEIbHBIX BOJTHOBOIOB.

YMeHblIeHHE yTeYeK SHEPTUH U3 (IIaHIEBBIX COUJICHEHUI BOJHOBOIOB JIOCTUTAETCS ITyTEM
IpUMEHEeHHs "ApocceNbHBIX (IaHLeB", YIUIOTHEHUS] COWICHEHHWH C MOMOILNBIO MPOKIAJ0K U3
npoBosmux (pochopucras OpoHsa, Meab, ATIOMUHHNA, CBUHEI] U JPyTrue METajUlbl) M IOIJIO-
LIAIOLUX MAaTEPUAIIOB, OCYLIECTBIICHUS JOIOIHUTEIBLHOIO S3KPAHUPOBAHMSL.

CpenctBa MHAMBUAYAIBHOM 3allUTHI CIEAYET MUCIOJB30BaTh B CIydasiX, KOIZa CHM)KEHUE
ypoBHeii OMU PU ¢ momormipio 0o0mIel 3aluThl TEXHHYECKH HEBO3MOKHO. Eciu 3ammrHas
OJIe’KJ1a U3TOTOBJICHA U3 MaTepuana, COAEpKAIIETo B CBOEH CTPYKTYpPE METaUIMYECKUI IIPOBOJ,
OHa MOXXET HCIIOJI30BATHCA TOJIBKO B YCJIOBHAX, UCKIIOYAIOIIUX MPUKOCHOBEHHE K OTKPBITHIM
TOKOBEIYIIUM YaCTSM YCTaHOBOK.

[Ipu pabote BHYTpH SKpaHUPOBAHHBIX MOMEIICHUH (KaMep) CTEHBI, MMOJ U MOTOJOK ATHUX
MOMEIICHUH JOJDKHBI OBITh MOKPBITHI PaJUOIOIIOMIAIONIMMH MaTepraiamMu. B cioydae Hempa-
BUJIBHOTO M3JIyYEHUS JIOMYCKAETCs MPUMEHEHHUE MOTJIOMAONINX OKPBITHH TOJIBKO HAa COOTBET-
CTBYIOIIMX y4acTKaX CTEH, IOTOJIKA, MoJja.

B tex ciyuasix, korna yposau OMU PY Ha pabouynx MecTax BHYTPH 3KPaHHPOBAHHOTO TO-
MmereHus npessimaot [TV, nepconan He06X0IUMO BBIBOAUTH 32 MPEAEIbl Kamep.
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B 3aBucumocTH OT ycnoBuii OOJydeHUs, XapakTepa M MecTa HaXOXKACHUS HCTOYHUKOB
OMMU PY moryT ObITh MPUMEHEHBI pa3IMyHbIE CPEICTBA U METOABI 3aIUTHl OT OOTyUYCHHS: 3a-
LIUTa BPEMEHEM; 3aIlUTa PACCTOSIHUEM; SKPAaHUPOBAHNWE MCTOYHHMKA W3IY4YEHMsI; YMEHBIICHHUE
U3JYYCHUsI HEMOCPEICTBEHHO B CAMOM HCTOYHHUKE M3IY4YCHHUs; SKPAaHHPOBAaHUE pabOUYMX MECT;
CPEICTBA MHANBUYyaJIbHOM 3aIUTHI; BHIACIEHUE 30H U3JIy4YEHUS.

3awuma epemenem IpeLyCMaTPUBAET OrPAaHUMUYEHHE BPEMEHU NpPEObIBAaHMS 4YelOBEKa B
AJIEKTPOMAarHUTHOM I0JI€ U IPUMEHSETCS, KOI1a HET BO3MOKHOCTH CHU3UTh MHTEHCUBHOCTD W3-
Jy4EHUS J10 10IyCTUMBIX 3HAUYEHU.

3awuma paccmosnuem NPUMEHSETCS B TOM Clly4yae, €CJIM HEBO3MOXKHO OCJIa0UTh MHTEH-
CHUBHOCTH OOJY4EHHUs JPYTMMU MepaMH, B TOM YHCIE U COKpAlleHHEM BpPEMEHHU INpeObIBaHUs
YeJIoBeKa B OMacHOU 30He. B 3TOM ciiydae npuOeraroT K yBETHUEHHUIO PACCTOSHUS MEXIY H3ITy-
qareneM U 00CITyKUBAIOIIUM IIEPCOHAIOM.

Ymenvwenue mownocmu usnyueHusi HenocpeoCmeenHo 6 CAMOM UCMOYHUKe Uu3nyde-
HUs JOCTUTAETCA 3a CUET IPUMEHEHUS CIEIUAIBHBIX YCTPOUCTB. C LIEIbI0 NPEAOTBPAILEHUS U3-
JTy4yeHus B pabouee MOMEIIEHUE B KaYeCTBE Harpy3KH '€HEpaToOpoOB BMECTO OTKPBITHIX HM3IIyya-
TeJIeW NPUMEHSIOT MOIVIOTUTEIN MOLIHOCTH (SKBUBAJIEHT AHTEHHbI M HArpy3Ku HCTOYHUKOB
OMMU PY), npu 3TOM HUHTEHCUBHOCTH M3Ny4yeHHs ocnadisercs 10 60 nb u 6onee. IIpomplnien-
HOCTBIO BBIITYCKAIOTCS SKBUBAJIECHTHl aHTEHH, PACCUMTAHHBIE HA MOIVIOUICHUE U3JIy4EHHs MOLI-
HOCTBIO 5, 10, 30, 50, 100 u 250 BT ¢ qmuuamu Bond 3,1...3,5 1 6...1000 cm.

OKpanuposarue UCMOYHUKOG U3TYYeHUs WCIOIb3YeTCs ISl CHUXKEHUS HHTEHCHUBHOCTH
3JIEKTPOMArHUTHOTO TIOJIsl Ha paboueM MecTe WM YCTPaHEHUH ONACHBIX 30H M3ilyueHus. B aTom
clly4ae IPUMEHSIOTCS SKpaHbl U3 METAUIMYECKUX JIMCTOB WM CETOK B BHJIE 3aMKHYTBIX KaMmep,
mKa(oOB U KOKYXOB.

OkpanupoBanue uctoyHnkoB MU PY mnu pabounx MECT OCYIIECTBISETCS C MOMOIIBIO
OTPa)KAIOIIMX WM MOTJIOLIAIONINX 3KPAHOB (CTALlMOHAPHBIX WJIM NEPEHOCHBIX). OTpakarouue
9KpaHbl BHIMOIHIIOTCS U3 METAIIMYECKUX JINCTOB, CETKH, TKAHU C MUKPOIIPOBOAOM U JIp.

Metoabl cHmxenuss uHPpaxkpacHoro usiaydennss (MKH). OcHOBHBIM IIyT€M CHMKEHUS
MH(PPAKPaCHOTO M3ITyueHHs B ropsuux nexax, rae MKW — ocHOBHOM KOMITOHEHT MUKpPOKJINMATa,
ABJIAETCS U3MEHEHUE TEXHOJIOIMYECKHUX IPOLIECCOB B HAIIPaBICHUM OTPAHUYEHHS] HUCTOUYHUKOB
TEIUIOBBIZICNICHU ¥ YMEHBUICHUH BPEMEHU KOHTaKTa paldOoTAIoONIMX C HUMHU. J[MCTaHIMOHHOE
yIpaBJICHUE MPOLECCOM YBEIMYMBAET PACCTOSHUE MEXy pabOYMM M MCTOUYHUKOM TeIia U U3-
Jy4€HUs], YTO CHM)KAET MHTEHCUBHOCTDH BIIMAIOIIEH Ha YelloBeKa paavauuu. BaxkHoe 3HaueHHE
UMEIOT TEIUIOM3OJISIHS OBEPXHOCTH 000pYI0BaHMS; YCTPOUCTBO 3ALIUTHBIX YKPAHOB, MOKPHI-
TBHIX TEIUIOM3OJISIIMOHHBIMU MaTepUallaMy, OTPAXKAAIONMX pad0YUX OT JYYHCTOTO0 U KOHBEKIIHU-
OHHOT'O TEIIA, BOJSHBIE U BO3AYIIHBIE 3aBECHI; YKPBITUE IOBEPXHOCTH HArpeBATEIbHBIX Ieuei
IIOJIBIMM 3KpaHaMU ¢ LHUPKYJIUPYIOLIEH B HUX IPOTOYHON BOJOW CHMXKAET TEMIIEpATypy BO3yXa
Ha paboudeM MecTe 1 oJHOCThI0 ycTpanser UKU.

CperncTBa KOJUIEKTUBHOM 3alIUTHI PAa0OTAIOMIKMX OT TEIJIOBBIX M3MYYSHUN MIPECTaBICHBI Ha
puc. 13.4.
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Puc. 13.4. Knaccugukarus cpeicTB NPOMBIIUICHHON TETI03aIUThI
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[To neiicTBYIOIMM CaHUTApHBIM HOpMaM TeMIIepaTypa HarpeThiX MOBEPXHOCTEH 000pyHO-
BaHUs U OTPaXKICHUI Ha paboYMX MecTax He JoJbKHA mpeBbimath 45 °C.

JUis CHIDKEHHMs] MHTEHCHBHOCTH W3TYYEHHMH OT HApY>KHBIX IOBEPXHOCTEH NPUMEHSETCS
BOJHOE OXJIAXKICHHUE.

Haubosnee pacnpocTpaHeHHBINH U 3QGEKTUBHBIN CIIOCO0 3aIIUTHI OT U3ITyYEHHS - SKPAHUPO-
BaHUE MCTOYHHMKOB M3JTyueHH. DKpaHbl IPUMEHSIOT KaK I SKPAaHUPOBAHHS MCTOYHUKOB M3-
JyYeHHUs1, TaK U JJIS 3aIIUTHl pa00YNX MECT OT HH(PaKPACHOTO U3ITYUCHUSI.

Ilonynpospaunsie sxkpansl. K momynpo3padHbIM dKpaHaM OTHOCATCS METAJNINYECKUE CETKHU
C pa3MepoM siuelkH 3...3,5 MM, IIETHbIE 3aBECHI, ApMUPOBAHHOE CTAJIbHON CETKOM cTekio. CeTku
NPUMEHSIOT TIPY UHTEHCUBHOCTH 00my4enus 0,35...1,05 kBr/m%, u ux xosduiment sdppexrus-
Hoctu mopsiika 0,67. LlenHble 3aBechbl IPUMEHSIOTCS MPU MHTEHCUBHOCTH oOsyuenus 0,7...4,9
kB1/M2. KoadpurmenT 3p(heKTHBHOCTH LEMHBIX 3aBEC 3aBMCHT OT TOJIIUHBI Henel. C enbio
NOBBIIEHUS A(P(PEKTUBHOCTH 3AIIMTHBIX CBOWCTB INPHMEHSIOT 3aBEChl BOJISHOW IUICHKOW H
yCTpPauBaIOT JIBOMHBIC SKpaHbl. APMHUPOBAHHOE CTEKJIO MPHUMEHSIOT MPH TeX K€ MHTECHCHUBHO-
CTSIX OOJIyueHHsI, YTO U ICTHbIC 3aBEChl, 1 UMEIOT TaKOH ke K03 UIMEeHT >PPEKTUBHOCTH.
YBennuyenne 3(h(HEeKTUBHOCTH JOCTUTACTCS] OPOLICHUEM BOJSTHOM IJICHKH U YCTPOWCTBOM JIBOIi-
HOTO DKpaHa.

IIpospaunvie skpansl. 110 MpO3pavyHbIX 3KPAHOB HUCIIOJIB3YIOT CHIIMKATHOE, KBapLIEBOE MU
OpraHUYeCcKOE CTEKJIO, TOHKHE (10 2 HM) METaJUIMYECKHE TUIEHKU Ha CTEKJIe, BOJAY B CJIO€ WUIU
JUCTIEPCHOM COCTOSIHUU.

Koadduuument npormyckanus BoAbI B pa3IMUHbIX yUacTKaX CHEKTpa B 3HAYUTEIHHOH cTere-
HU 3aBHCUT OT TOJIIMHBI CJIOSI BOABI. TOHKHE BOJSHBIC IUICHKH HAUYMHAIOT 3aMETHO MOTJIONIaTh
U3JIy4YeHUE C JUIMHOW BOJHBI Oosee 1,9 MKM M 3HAUMTENHHO MOTJIOMIAIOT BOJHBI JUIMHOM Oosee
3,2 MkM. [To3TOMY OHM IPUTOJIHBI 711 PKPAHUPOBAHUS UCTOYHUKOB ¢ TemnepaTypoit 1o 800 °C.
[Tpu Tonmmuue ciost Boasl 15 - 20 MM MOJHOCTBIO MOTJIOMIAIOTCS U3TYUYCHUS C JUIMHOW BOJIHBI
6onee 1 MKM, IMO3TOMY TaKOM ciioi BOAbI 3(h(HEKTUBHO 3aIIMIIAET OT TEIUIOBOTO U3ITYUYCHHUS HC-
TOYHUKOB ¢ Temneparypoit 10 1800 °C. DkpaHbl B BUie BOJSHON IUIEHKH, CTEKAIOIIEH MO CTEK-
my, Ooyiee YCTOWYUBHI TIO CPAaBHEHUIO CO CBOOOJHBIMH 3aBECaMU: OHU MMEIOT 00Jee BBICOKHIA
kodpuureHT 3dpdexruBHOCTH (TTOpsaKa 0,9) M MOTYT MPUMEHSATHCS TP MHTEHCUBHOCTAX 00-
nygenns 1750 Br/m2.

Tennonoenowarowue npo3painvie KpaHsl N3TOTOBISIOT U3 PA3IHUHBIX CTEKOJ (CHIIMKAT-
HBIX, KBAapIIEBBIX, OPraHMUECKUX), OCCIBETHBIX WM OKpAIICHHBIX. [ MOBBIICHUS YPPEKTHB-
HOCTH IIPUMEHSETCS JBOMHOE OCTEKIIEHUE C BEHTWIINPYEMOU BO3LYILIHOM IIPOCIOUKOMN.

Opranuyeckoe CTEKJIO MPUMEHSIOT JUIS 3allUThl JIMLA OT TEIUIOBOTO OOJYy4eHHUs B BUIEC
HaJIOOOBBIX IUTKOB. DPPEKTUBHOCTH CTEKOJ 3aBUCUT OT CIEKTpa M3Iy4eHHs, T.€. CTEKIO 00a-
JaeT Y3KOIOJIOCHBIMU CBOWCTBAMH.

B nocnennee BpeMs OJHUM M3 METOJOB MPEAYNPEKACHUS BIUSHUS JIyIUCTON SHEPTHH SIB-
JsieTCs OXJIaXKACHUE CTEH, MOJIa U MOTOJIKa U MPUMEHEHHE CHEeUUATbHBIX IKPAaHOB HA paboumx
MecTax.

Kpome Mep, HarpaBieHHBIX HA YMEHbIIEHHE HHTEHCUBHOCTH TEIJIOBOTO M3TY4YCHUS HaA pa-
00unx MecTax, MpeIyCMaTPUBAIOT TaKXKe YCIOBHSI, IPH KOTOPHIX 0OecrieuuBaeTcs OTa4a Teria
YeJI0BeKa HEMOCPEICTBEHHO Ha MECTe paboThl. DTO OCYIIECTBISETCS IMyTEM CO3/IaHUS 0A3UCOB U
IDYLIMPOBAHUS, C TIOMOLIbI0 KOTOPHIX HEMOCPEICTBEHHO Ha pabouee MecTO HarpaBlseTCs] BO3-
TYIIHBIA TOTOK OMPEAEICHHON TeMIepaTypbl M CKOPOCTH B 3aBUCUMOCTH OT KaT€rOpuu paboTHI,
Ce30Ha rojia 1 MHTEHCUBHOCTU MH(]pakpacHoii paguanuu cornacHo 'OCT 12.1.005-98.

Metoabl cHMKeHHs1 yabTpapuoseroBoro usiaydenus (Y P®H). CHuxeHne MHTEHCUBHO-
ctu obnmyuyenns YOU u 3ammrta OT €ro BO3ACHUCTBUS JOCTHraeTcs 3alUToi "paccrosiHueM',
SKPAHUPOBAHMEM HCTOYHUKOB HM3IIyUEHHs; SKPAaHUPOBAHUEM pabOYUX MECT; CpEACTBAMHU MH[H-
BHUIyaJIbHOM 3aIllUThI; CIIEHUAJIBbHON OKPACKOM IIOMEIEHUN U PALIMOHAJIBHBIM Pa3MEILEHUEM Pa-
0ouux MecT.

3awuma "paccmosanuem” — ynanenue oOCITy>KMBAIOIIETO TIEPCOHANIA OT UCTOYHUKOB Y DU
Paccrosiaus, Ha KOTOpBIX ypoBHH Y DU He mpencTaBisioT ONAaCHOCTH Ui pabo4MX, ONpeaes-
IOTCS TOJIBKO SKCIEPUMEHTAIBHO B KaX/I0M KOHKPETHOM Clly4yae B 3aBUCHMOCTHU OT YCIIOBHI pa-
00TBI, COCTaBa MPOM3BOJCTBEHHOM aTMoc(ephl, BUJa HCTOUYHUKA H3ITYUYCHHS, OTPAKAIOLIMX
CBOWCTB KOHCTPYKIUI MOMELICHUS U 000PYAOBAHUS U T.1I.
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Haubosnee pannoHaaIbHBIM METOAOM 3aIUTHI SBJSETCA SKpaHUPOBaHUE (YKPBITHUE) HCTOY-
HUKOB U3JIy4eHU. B kauecTBe MaTepuanoB d3KpaHa MOTYT IPUMEHATHCS pa3INYHbIE MaTEpUaIbl
U CBETO(HMIBTPBI, HE MPOITYCKAIOIIUE UM CHU)KAIOLIIE MHTCHCUBHOCTD M3IIy4EHUI.

Oco0oe 3HaueHHE MMEET 3allUuTa OKPYXAIOMMX OT AeWcTBHUS M3NmydeHud. C 3TOH Lenbio
paboune MecTa, Ha KOTOpBIX UMeeT MecTo YU, orpa)kIaroTcs HIMpMaMH, IIUTKaMH JHOO
yCTpauBalOTCS KaOWHBI.

CreHbl ¥ IIMPMBI B IIeXaX OKpAIIMBAIOT B CBETIbIC TOHA C JOOABICHHEM B KPAacKy OKCHIA
1uHKa. KaOWHBI H3rOTOBISAIOT BBICOTOM 1,8 - 2 M, mpu4eM WX CTEHKU HE JOJKHBI TOXOAHTH O
noja Ha 25 - 30 cM A ynydieHus MpoBETPUBAHUS KaOUH.

Js 3ammtel o1 Y OU 00s13aTenbHO MPUMEHSIOTCS] HHAUBUyallbHBIE CPEACTBA 3aIHUThI, KO-
TOpBIE COCTOSAT M3 CIELOJCKIbI (KypTKa, OpIOKK), pyKaBHull, (papTyka U3 CleHUaTIbHBIX TKaHEH,
IIMTKA CO CBETO(MIBTPOM, COOTBETCTBYIOLIETO ONPEACICHHON MHTEHCUBHOCTH H3TyueHus. [{ns
3alUTHI IJ1a3, HAIPUMEP IPU PYYHOM AJIEKTPOCBApKe, MPUMEHSIOT CBETOQHIBTPHI CIIeIyIOINX
THUIIOB: JUISl AJIEKTPOCBApPILMKOB Mpu cBapodyHoM Toke 30-75 A — D-1; 75-200 A — O-2; 200-400
A — -3 u nipu Toke 400 A — 3-4.

Jns 3ammTel Kok oT Y PU npumeHsTcs: Ma3u, Coaep Kallue BEIIECTBO, CIIyXkKallee CBETO-
GuIbTpaMu ISl STUX M3JIyYEHUH (canoll, CaTUIMIOBO-METHIIOBBIN 3(Up U 1p.), a TaKXKe CHell-
OJICK/1a, U3TOTOBIIIEMAsT U3 JIBHAHBIX U XJIOMYaTOOYMaXXHBIX TKaHEH C MCKPOCTOMKOW MpPOMHT-
KOI U 13 TpyOOIIepCTHRIX CYKOH. J[s 3amuThl pyk oT Bo3aeicTBus Y DU npuMeHsoT pykaBu-
LB

CHuskeHMe MOHM3HUPYIOIIMX H3ay4eHHi. Bce paboTel ¢ pannoHyKiIMaamMu mpaBuia MOA-
pa3femsAIoT Ha J(Ba BHJA: HAa Pa0OTy C 3aKPHITHIMH MCTOYHUKAMU HOHU3UPYIOMNX U3TYYCHUN U
paboTy ¢ OTKPHITHIMU PATUOAKTUBHBIMU HCTOUHUKAMH.

3akpoimeiMu UCMOYHUKAMU UOHUSUPYIOWUX U3TYYeHUll HA3bIBAIOTCA JIOObIE MCTOYHUKH,
YCTPOMCTBO KOTOPBIX MCKIIIOYAET MOMNaJaHue PaJHOaKTUBHBIX BEIIECTB B BO3AYyX paboueil 30-
HbL. OmMKpbimyle UCMOYHUKY UOHUSUPYIOWUX U3TYYeHUll CTIOCOOHBI 3arps3HATh BO3IyX paboueid
30HBbI. [lo3TOMy OTZHENBHO pa3zpaboTaHbl TpeOOBaHMS K O€30MacHO paboTe ¢ 3aKPHITHIMHU U OT-
KPBITBIMU UICTOYHUKaMHU HOHU3UPYIOIINX U3JIy4eHUH HA IIPOM3BOICTBE.

Obecnieuenue pagualiMOHHON 0E30MaCHOCTH TpeOyeT KOMILIEKCa MHOT00Opa3HbIX 3aIlIWT-
HBIX MEPOIPUATHH, 3aBUCALINX OT KOHKPETHBIX yCIOBUH PabOThI ¢ MCTOUHUKAMH HOHH3HPYIO-
LIUX U3TYUYEHUH, a TAKXKE OT TUIIA HCTOYHUKA.

['1aBHOM OMACHOCTBIO 3aKPBITHIX UCTOUHUKOB MOHU3HUPYIOIINX HU3JTyUYE€HUH SBIISAETCS BHEI-
Hee o0iryueHHe, omnpeessieMoe BUAOM H3Iy4eHHUs, aKTUBHOCTbIO MCTOYHHUKA, TNIOTHOCTBIO I10-
TOKa M3JIy4EHUs M CO3/]aBaeMOi UM 1030 OOIy4eHUs U MOTJIOMICHHOM 10301, 3alIUTHRIE MEpO-
NPUATHUS, TTO3BOJIAIONINE 00ECIICUNUTh YCIOBUS PaJIUAllMOHHON 0€30IMacHOCTH MpU MPUMEHEHHH
3aKpPBITHIX UICTOYHUKOB, OCHOBaHbI HA 3HAHWU 3aKOHOB PaclpOCTPAHEHUS] HOHU3UPYIOLINX U3ITY-
YEHUH U XapaKTepa UX B3aMMOJEHUCTBYS C BELICCTBOM. [ J1aBHbIE U3 HUX CIIELYIOLIUE:

1. no3a BHemrHero OOJYy4EHHUs NPOMOPLUOHATIbHA HHTEHCHUBHOCTH H3JIy4YECHHUS BpPEMEHH
JIeNCTBUS,

2. AHTEHCUBHOCTb M3JIy4E€HHS OT TOYEYHOIO MCTOYHMKA MPOMNOPLHOHAIbHA KOJIUYECTBY
KBAaHTOB WJIM YaCTHII, BOSHUKAIOUINX B HUX B €MHUILY BPEMEHHU, U 0OPaTHO MPONOPIHMOHAIBEHO
KBaJIpaTy pacCTOSHUS;

3. MIHTEHCUBHOCTH U3ITyYCHHS MOKET OBITh YMEHBIIIEHA C TOMOIIBIO SKPAHOB.

N3 3TuX 3aKOHOMEPHOCTEH BBITEKAIOT OCHOBHbIE NPUHYUNBL 0DecneyeHus paouayuoHHOU
bezonacnocmu: yMEHBIIEHHE MOIITHOCTH UCTOYHUKOB /IO MUHUMAJIbHBIX BEJIWYHH (3alUTa KO-
JUYECTBOM); COKpAIlleHUE BpeMEeHHU paboThl ¢ UCTOYHHKAMU (3alIUTa BPEMEHEM); YBEIUUYCHHE
paccTosiHUS OT UCTOUYHHUKA JI0 pabOTAIOIIUX (3alUTa PACCTOSHUEM) U SKPaHUPOBAHUE UCTOYHU-
KOB M3JIyYy€HUs MaTepualaMHy, NOIJIOMIAIOIIMMHA MOHM3UPYIOUIME WU3JIydeHHUs (3alura dKpaHa-
MH).

3awuma ronruyecmeom MOJIPasyMEBAECT IMPOBEACHUE PAaOOTHl C MUHUMAJIBHBIMU KOJIHYeE-
CTBAaMHU DPaJMOAKTUBHBIX BEIECTB, T.€. MPONOPLUOHAIBHO COKPAIIAE€T MOLIHOCTH H3JIyYEHUS.
OnHako TpeOOBaHUS TEXHOJIOTUYECKOTO MPOIECCca YaCTO HE MO3BOJIAIOT COKPATUTh KOJIMYECTBO
PaZMOaKTUBHOTO BEILECTBA B MUCTOYHUKE, YTO OTPAaHUYMBAET HA IPAKTHKE NPUMEHEHHE ITOIO
METO/1a 3alIUTHI.
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3awuma épemenem OCHOBaHA Ha COKPALICHUN BPEMEHU pabOTHI C HCTOYHUKOM, YTO TO3BO-
JSIeT YMEHBIIUTH 103l O0JyueHHs MepcoHaia. DTOT MPUHLIUI OCOOCHHO 4YacTO MPHUMEHSETCS
IIPU HETIOCPEACTBEHHOW padoTe MepcoHalia ¢ MaJIbIMH aKTUBHOCTSIMHU.

3awuma paccmoanuem - TOCTATOYHO MPOCTON U HAJEKHBIH CIOCOO 3aIIUTHI. DTO CBA3aHO
CO CIIOCOOHOCTBIO M3IIyUEHHs TepSATh CBOIO DHEPTUIO BO B3aUMOJEHCTBHAX C BEUIECTBOM: YeM
OoJblIIe PacCTOSHUE OT UCTOYHMKA, TEM OOJIbILIE MPOIECCOB B3aMMOICHCTBHSI U3IyUYEHHUS C aTo-
MaMH U MOJIEKYJaMH, YTO B KOHEUHOM HTOI€ MPUBOAUT K CHWKEHMIO JI03bI OOIyYEHHS MEpCo-
Haja.

3awuma sxpanamu Hanbonee 3PPEKTUBHBIN CIIOCOO 3aMIUTH OT U3My4YeHUil. B 3aBucuMoO-
CTH OT BHJA MOHU3UPYIOIIUX H3JIyYEHUH NJIsl U3TOTOBJIEHUS SKPAaHOB MPUMEHSIOT pa3IndHbIE
MaTepHaibl, a UX TOJIIMHA ONPEAEISAETCS MOIIHOCTBIO M3ayuyeHus. JlydmunM skpaHoMm ais 3a-
IIUTHl OT PEHTTEHOBCKOTO M TaMMa-U3NyYeHHH SBISETCS CBUHEL], IMO3BOJISIOUINA TOOUTHCA
HY>KHOTO 3¢ (eKTa o KpaTHOCTH OCIa0JIeHUs IPYU HaUMEHBIIeH TONIIMHE YKpaHa. bonee aemie-
BBIE DKPAaHBI JITAIOTCS U3 MPOCBUHIIOBAHHOTO CTEKJIA, XkKele3a, OeToHa, 6appuTobeToHa, Keie-
300€TOHa M BOJBI.

ITo ceoemy naznauenuro 3auummnsle SKpansvl YCI06HO paz0ensaiomes Ha IsTh TPYIIL:

1. 3amuTHBIE 3KpaHBI-KOHTEHHEPHI, B KOTOPBIE IMOMEIIAIOTCS PaJUOAKTUBHBIE MTPENAPATHI.
OHM IMPOKO HCIHOJIB3YIOTCA NPU TPAHCHOPTUPOBKE PAAMOAKTUBHBIX BEILECTB U MCTOYHUKOB
U3JIy4CHUH.

2. 3ammTHBIC SKpaHbl A7 000pyAoBaHus. B 3TOM ciydae sKpaHaMu MOJTHOCTBIO OKPYXKAIOT
Bce paboyee 00OpyAOBaHHE MPH MOJOKEHUU PATUOAKTUBHOIO Ipernapara B pabodeM MoJoxkKe-
HUU WIH NIPU BKIIOYEHUH BBICOKOTO (WJIM YCKOPSIOLIEr0) HAaNpsKEHUS HA UCTOYHMKE MOHU3H-
PYIOLLEN panaluu.

3. IlepenBUKHBIE 3alUTHBIE SKPAHbl. DTOT THUI 3AIUUTHBIX SKPAHOB IPUMEHSETCS IS 3a-
IIUTHI pabOYero MecTa Ha pa3IMYHBIX y4acTKax paboueil 30HBI.

4. 3amuTHBIE 3KPaHbl, MOHTUPYEMBIE KaK YaCTU CTPOUTENIBHBIX KOHCTPYKLUH (CTEHBI, Ie-
PEKPBITUS TOJOB M IOTOJKOB, CIELUAIbHBIE OBEPU W T.O.). TakoH BHUJ 3alIUTHBIX IKPAHOB
IIpEeIHA3HAYACTCs Ul 3alUThl IOMEIICHUH, B KOTOPBIX MOCTOSIHHO HAXOJAWTCS IMEpPCOHAN, U
MPUJIETAOILEN TEPPUTOPHUH.

5. DKpaHbl HHAUBUAYAIbHBIX CPEJICTB 3aIUUTHI (IIUTOK M3 OPrCTEKJIA, CMOTPOBBIE CTEKJIA
ITHEBMOKOCTIOMOB, IIPOCBUHIIOBAHHBIE NIEPUATKU U JP.).

3amuTa OT OTKPBITBIX MCTOYHUKOB MOHM3UPYIOLIUX HU3JIy4EHUH MpEeaycMaTpUBaeT Kak 3a-
IIUTY OT BHEIIHETO OOJIYy4EHHs, TaK M 3aLIUTy MEPCOHaa OT BHYTPEHHETr0 0OMyUYeHHMs, CBsI3aH-
HOT'O C BO3MOYXHBIM IPOHUKHOBEHUEM PAJINOAKTUBHBIX BELIECTB B OPraHU3M 4YE€pE3 OpraHbl Jbl-
XaHus, MHUIIEBapeHHs UM yepe3 KoxKy. Bce BUIBI paboT ¢ OTKPBHITHIMU UCTOUHUKAMHU HMOHH3H-
PYIOLINX U3Ty4YEeHUH pazaeseHsl Ha 3 kiaacca. Yem BbIIIe KIIacC BBIIOIHIAEMBIX PabOT, TEM XKeCT-
Yye TUMrUeHUYecKre TpeOOBaHuS 110 3allUTe MepcoHaia OT BHYTPEHHETO NepeoOTydeHusl.

CriocoOblI 3a1UTHI IEPCOHAIIA TIPU 3TOM CIIEIYIOIIHE:

1. Mcnonb30BaHue MPUHLMIIOB 3aLUTHI, IPUMEHAEMBIX MPHU padoTe C UCTOYHUKAMHU U3ITY-
YEHMSI B 3aKPBITOM BH/JIE.

2. 'epmeTnzanusi MpOU3BOACTBEHHOTO 000pPYIOBaHMS C IIENBI0 M30JISIIUU MPOLECCOB, KO-
TOPbIE MOTYT SIBUTHCSI UCTOUHUKAMM TMOCTYIUIEHUS! PaJIMOAKTUBHBIX BEIECTB BO BHEIIHIOW Cpe-
any.

3. Meponpustus IUIaHUPOBOYHOrO Xxapakrepa. [lmaHMpoBKa NOMELIEHUI INpeArnonaraeTt
MaKCUMAJIbHYIO M30JIALHUIO pa0dOT ¢ PaJuOAKTUBHBIMU BEIIECTBAMH OT APYTUX MOMEIICHUH U
YYacTKOB, MMEIOLIMX HMHOE (yHKIMOHaNbHOE Ha3HadeHue. [lomemenus ans pador I kiacca
JOJDKHBI Pa3MEIIaThbCs B OTIAENbHBIX 3AaHUSIX UM U30JIMPOBAHHOM 4acTH 3aHUS, UMEIOILEH OT-
nenbHbI Bxo. [Tomemenus mist padot 11 kiacca qOmKHBI pa3MeniaTbest H30JIMPOBAHHO OT JIPY-
rux nomerieHnuit; padotsl Il kmacca MOTyT MPOBOIUTHCS B OTACIBHBIX CIIEHUAIBHO BBIICICH-
HBIX KOMHAaTax.

4. [lpuMeHeHNe CaHUTAPHO-TUTHEHUYECKUX YCTPOMCTB U 000OpYyIOBaHHUS, UCIIOIb30BaHUE
CIELMAJIbHBIX 3alIUTHBIX MaTEpPHAJIOB.

5. HMcnonp3oBanue CpeacTB MHAUMBULYAIBHON 3alIUTHI IIEpcoHana. Bee cpencrsa MHAMBU-
TyalbHOM 3aIlUTHI, UCTIONb3YeMbIe Ul pabOThl C OTKPBITBIMU MCTOYHMKAMH, PA3ACISIOTCA Ha
ISTh BUJIOB: CIIELIO/IEXK/IA, CIIEII00YBb, CPENICTBA 3ALIUTHI OPraHOB JBIXaHUS, U30JHUPYIOLIHE KO-
CTIOMBI, TOTIOJIHUTEIIbHBIE 3aIUTHBIC PUCTIOCOOICHHS.
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6. BoinosnHeHue npaBuil JUYHOM TMTHEHBI. DTH NpaBWiIa MPEAyCMaTpUBAIOT JTUYHOCTHbBIE
TpeOOBaHUs K pabOTAIOIIUM C HCTOUHUKAMH HOHU3UPYIOIINX M3JIyUYeHHI: 3anpelieHue KypeHus
B paboueii 30He, TIIATeNbHAs OYMCTKA (J1€3aKTHUBALIMS) KOXKHBIX MOKPOBOB MOCJIE OKOHYAHUS pa-
00TBI, IPOBEICHUE TO3UMETPHUUECKOTO0 KOHTPOJIS 3arpsI3HEHUS CIICIOCKIbI, CIICIIOOYBU U KOX-
HBIX IIOKPOBOB. Bce 3TH Mephl NpeAnonaranT UCKIOYEHHE BO3MOXKHOCTH ITPOHUKHOBEHUS pa-
JMOAaKTUBHBIX BEILECTB BHYTPb OpraHU3Ma.

Cay:x0bl paguannoHHO| 0e30macHOCTH. be3omacHOCTh pabOThl ¢ HCTOYHUKAMH HOHU3U-
PYIOLINX M3JIyYeHUH Ha MPEANPUATHIX KOHTPOJIUPYIOT CIEIHATU3UPOBAHHbIE CITY>)KOBI — CITyXK-
Obl pagualMOHHOM 0€30MacHOCTH KOMIUIEKTYIOTCS M3 JIML, MPOIIEAIINX CIEHUaTbHYIO IOAro-
TOBKY B CPEJHHX, BBICHIMX yUEOHBIX 3aBEeJICHHUIX WIH CIIEHUAIM3UPOBAHHBIX Kypcax MuHaToma
P®. O1u ciayxObl ocHaIIEHBI HEOOXOIUMBIMU NPUOOpPaMu U 000PYTOBAHUEM, TTO3BOJISIOIIIMH
pelaTh NOCTaBIECHHBIE NIEPE]l HUMH 3a4a4u.

CryxObl BBITIOTHSIOT BCE BUJIBI KOHTPOJII HA OCHOBAaHHUHU JICHCTBYIOINX METOJIUK, KOTOPbIE
MIOCTOSTHHO COBEPIICHCTBYIOTCS 10 Mepe BBIIYCKAa HOBBIX BHIOB NMPUOOPOB pPaJAMAIIMOHHOTO
KOHTPOJISL.

BaxxHoi#i cucteMoii npouimakTHYECKUX MEPOIPUATHI MPH paboTe ¢ UICTOUHUKAMHU MOHU3U-
PYIOIIMX U3IYyYEHHUH SBIISETCS MPOBEACHUE PaMalluOHHOIO KOHTPOJIS.

OcHoBHBIE 3a/1a4M, OIPENEIIEMbIE HAllMOHAIBHBIM 3aKOHOJATENIbCTBOM 110 KOHTPOJIIO pa-
JMALMOHHOM 0OCTAaHOBKU B 3aBUCHMOCTH OT XapakTepa MPOBOAUMBIX paboT, CIEIYIOIIHE:

e KOHTPOJb MOIIHOCTH J103bl PEHTTEHOBCKOTO ¥ FaMMa-H3JIy4eHHH, TOTOKOB OeTa-4acTHIL,
HUTPOHOB, KOPIYCKYJIIPHBIX M3JIy4eHUI Ha pabOYMX MECTaxX, CMEKHBIX TIOMEIICHUSIX U Ha Tep-
PUTOPUU MPEANIPHUATHS U HAOII0JaeMOI 30HBL;

e KOHTPOJb 32 COICPKAHUEM PaJMOAKTUBHBIX Ta30B U a’dpo3oyieil B BO3AyXe pabO4YMX H
JAPYTUX IOMEUIEHUH TPEeANPUATHS;

e KOHTPOJb MHIUBUAYaAIBbHOI'O OOJY4YEeHHs B 3aBUCHUMOCTH OT Xapakrepa paboT: MHIUBH-
IyalbHbI KOHTPOJIb BHEUIHETO OOJYy4YeHHs, KOHTPOJb 3a COAEP)KaHUEM PpaIHOaKTHUBHBIX Be-
LIECTB B OPraHU3ME WM B OTAEIbHOM KPUTUYECKOM OpraHe;

e KOHTPOJb 32 BEIMYUHON BHIOpOCA PaTMOAKTUBHBIX BELIECTB B aTMOCHEpY;

e KOHTPOJb 32 COACPKAHUEM PaJIMOAKTUBHBIX BEIIECTB B CTOUHBIX BOJAX, COpachIBaEMbIX
HENOCPEACTBEHHO B KaHAIN3ALIHIO;

e KOHTPOJb 32 COOPOM, yAaJeHUEM U 00€3BPEKMBAHHEM PAJIMOAKTUBHBIX TBEPBIX U KU~
KHX OTXOJIOB;

e KOHTPOJb YPOBHs 3arps3HEHUs] 0OBEKTOB BHEIIHEH Cpe/Ibl 3a TpeAeIaMy MPEIPUSTHS.

3ammTa npu padore c Jazepamu. PaGoTbl ¢ ONTHYECKMMHU KBAaHTOBBIMU T'€HEpAaTOpaMH
(OKT') - nazepamu - ciaenyeT MPOBOAUTH B OTIENbHbBIX, CIEIMAIBHO BbIACIECHHBIX TOMEIMICHUAX
WINA OTTOPOKEHHBIX YacTAX moMmeleHuil. CaMmo moMerieHue u3HyTpH, 000pyIoBaHHUE U MIpeaMe-
ThI, HAXOJALIUECS B HEM, HE JOJDKHBI UMETh 3€PKaJIbHO OTPaXKaIOLINXCsl TIOBEPXHOCTEN, €CIIM Ha
HUX MOXET MajaTh MPSIMOM WM OTPAXKEHHBIN JIyd Jlazepa. DTU MOBEPXHOCTHU JIyUlle OKpallM-
BaTh B MaTOBbIE TOHA C KO3 duureHToM oTpaxkenus: He 6onee 0,4. MckyccTBEHHOE OCBELICHHE
B TIOMEIICHUHU JIOJDKHO OBITh KOMOMHHPOBAHHBIM M 0O0ECIIEYMBATH OCBEIIEHHOCTH, COOTBET-
CTBYIOILYIO CAaHUTapHBIM HOpMaM. B nomenieHre nin B 30Hy NOMEUIEHHsI C AEHCTBYIOLUIUMH JIa-
3€pHBIMH YCTAaHOBKAMH JIOJDKEH OBITh OTpaHUYeH JOCTYII JIML, HE UMEIOIUX OTHOILIEHHE K pa-
00Te yCTaHOBOK.

JlazepHasi yCTaHOBKA JI0JDKHA OBITh MAaKCHMAJIbHO SKPaHUPOBaHa!

a) Ja3epHBIN JIy4 LenecooOpa3Ho nepeaaBaTh K MUIICHHU 110 BOTHOBOAY (CBETOBOY) WUJIH IO
OTpaKIEHHOMY 3KpaHHOMY IIPOCTPAHCTBY;

0) TMH3BI, IPU3MBI U IPYTHE C TBEPOH 3epKaTbHON MOBEPXHOCTHIO MPEAMETHl HA MyTH JIy-
4a TOJDKHBI CHA0KaThCA OJIEHIAMU,;

B) B KOHIIE JIy4ya CIIeyeT YCTaHABIMBATh AUa(parMel, Mpeaynpexaaionie OTpaXeHne oT
MUIIIEHU B CTOPOHBI HA OOJIBIIINE PACCTOSHUS.

['enepaTop M jaMIia HAKAYKU JOJDKHBI OBITh 3aKJIIOYEHBI B CBETOHETPOHUIIAEMYIO KaMmepy.
JlamIibl HaKa4YKu JTOJKHBI UMETh OJIOKHPOBKY, UCKIIIOYAOIIYI0 BO3MOKHOCTh BCIIBIIIKH JIAMITBI
IIPU OTKPBITOM TOJOXKEHUU €€ AKpaHa. YCTPOHCTBA JUIsl BU3YaJbHOM IOCTHPOBKH HEOOXOJIUMO
000pyI0BaTh MOCTOSSHHO BMOHTHPOBAHHBIMH 3aIlUTHBIMH CBETO(DUIBTPAMH, MOTJIOIAIOIIMMU
U3JIy4YeHUE KaK Ha OCHOBHOW YacTOTE, TaK M Hamboyiee MHTEHCHBHOE M3JyYyeHHE Ha BBICIIUX
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rapmonukax. Jns ocHoBHoro nyda kaxjaoro OKI' B momemeHnn HE0O0XOAMMO BBIOMpAThH
HaIpaBJICHUE B 30HBI, B KOTOPBIX MpeObIBaHHE JIIOICH TOIKHO OBITh UCKITIOUEHO.

ITpy M3roTOBJIEHNU SKPAaHUPYIOUIMX LIUTOB, IIUPM, IITOP, 3aHABECEH CIIEIyeT MPUMEHAThH
HENpOo3payHble TEIIOCTONKNE MaTepraibl. [Ipyu 0oTCyTCTBHM OITAaCHOCTH BOSHMKHOBEHHMS MOXkapa
OT JIyya Jla3epa OrpakJIeHHst MOTYT OBbITh clienanbl u3 miotHoi TkaHu. [IpuBenenue OKI B pa-
Oodee MOJIOKEHUE TMOJIE3HO OJIOKMPOBATH C YCTAaHOBKOW SKpaHUPYIOIUX ycTpoicTB. Ciemyer
n3beraTh paboT ¢ J1a3epHBIMU YCTAHOBKAMH NP 3aTEMHEHHM MOMEIICHHUS, TIOCKOJIBKY MPH I10-
HUKEHHOM OCBELIEHHOCTHU 3pavyoK PACIIUPSETCS U YBEIUUYMBAECTCS BEPOSTHOCTH MONAJAHUA Ja-
3€pHOTr0 U3JIy4YEHHUs B IJIa3.

[Tpon3BOIUTH WM MPOBEPSTH IOCTHPOBKY JIA3€PHON yCTAaHOBKH HEOOXOIUMO TOJIBKO IPH
OTKJIIOYEHHOM IMUTAaHUU BO30YKIAIOIIEr0 yCTPOHCTBa (Oarapen KOHAEHCATOPOB B TBEPIAOTEINb-
HbIX OKI" 1 ncTouyHUKOB 3neKkTpruyeckoro Toka B razoBsix OKI'). YMeHnsblieHue ypoBHen U1ymos,
MHTEHCUBHOCTU M3JIy4Y€HHUs] BBICOKOYACTOTHBIX I'€HEPATOPOB, PEHTTEHOBCKOIO M3JIy4E€HUS U
KOHIICHTPALMU BPEIHBIX T'a30B U MAapOB HEOOXOJMMO OCYIIECTBIIATH COTJIACHO COOTBETCTBYIO-
LIUM [IpaBUJIaM.

B kauecTBe MHAMBHUIYaJIbHBIX CPEACTB 3aLUTHl PEKOMEHAYIOTCS 3alUTHBIE OYKU U3 CIIe-
[IUAJILHOTO CTEKJIA, XapaKTePUCTUKU KOTOPIo MpUBeAEHHI B Tabd. 13.1.

Tabauya 13.1
XapakTepuCTHKa CTEKOJI, PEKOMEHAYEMBIX JUIsl U3TOTOBJIEHHUS 3aILMTHBIX OYKOB (TOJIIIMHA 3 MM)

JlmarmazoH JUIMH BOJH U3IYYCHUS, [Bet crexia Mapka cTekiia
MTOTJIOIIAEMOT0 CTEKIIOM, HM
200...350 Kenroe KC10, XKC11
200...450 » KC17, KC18
200...500 OpanxeBoe Opamxesoe OCII
200...600 Kpachoe 0Cl12
500...1200 u 6onee Cune-3eneH0e KC 15, CoC 22
2700...10 600 u 6onee Becupernoe bC3 u np.

Ouku 11eeco00pa3Ho0 MOHTHUPOBATH B MAaCKy WJIM MOJTYMACKY, 3alUIIAIOINIYIO JHUIO. Pyku
3aIUIIAIOTCS XJIOMYaTOOYMaKHBIMU TepYyaTkamu. JIJis 3alIuThl OCTANBHBIX YacTel Tella J0CTa-
TOYHA OOBIYHASA OAEKIA.

@opma otuerHocTH: OTyeT MO BbILENpuBeAeHHON Gopme (. 9.1). JlomOTHUTEIBHO OH
JIOJDKEH COZIEPIKaTh CXEMBbI, OTPAXKAIOIHEe METObl U CPE/ICTBA CHUKECHUSI (PU3NUYECKUX BO3JCH-
CTBUI.

OcHoBHas quTeparypa
1. Penuna M. M. HopMupoBaHue 1 CHIDKEHHUE 3arps3HEHUI OKpYXKarolei cpeibl | yueOHUK
st 6akanaBpoB / M. M. Penuna, A. I1. Xayctos. - M. : U3narensctBo FOpaiit, 2014. - 431 c. -
Cepus : bakanasp. ba3oBblii Kypc.

JononHurenbHas IMTepaTypa
1. Bapnansn M. A. HopMupoBaHue U CHUKEHHUE 3arpsi3HEHUS OKpy karolel cpensl : Ipak-
TukyM. — bparck : M3a-Bo bpI'VY, 2016. — 148 c.

KoHTpoJibHBIE BOIPOCHI JI CAMOIIPOBEPKHU

1.YkaxuTe METOIbl ¥ CPEJICTBA CHUXKEHHUS IITYMOBOT'O BO3JEHCTBHUS.

2. [IpuBenuTe NpUMEpPbl CHUXKEHUS IEHCTBHS BUOPAITUH.

3. Uro Takoe TeniaoBOe BO3JACUCTBUE U KaK CHU3UTh €ro Bo3AeicTBre?

4. TlpuBeauTte NpUMEpPHI STEKTPOMATHUTHOTO BO3ACHCTBUS U KOHKPETHBIE METO/IbI U CPEI-
CTBA €T0 CHUKCHUSL.

5. Kak MOXHO CHM3UTh BO3/IEWCTBIE HOHU3UPYIOIIHNX U3TyUYEeHUN?

9.2 MeToanuyeckne yKa3aHus M0 BBINOJHEHUIO KyYPCOBOH padoThl
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3amaueit KypcoBoi paOOTHI SBISIETCS YCBOGHHE CTYACHTAaMH OCHOBHBIX NMPHHLMUIIOB CAaHU-
TApPHO-TUTUEHHUYECKOTO U HKOJIOTUYECKOT0 HOPMUPOBAHUS M IJIAHUPOBAHUS KAaueCcTBA OKpYIKa-
IOLIeH Cpesibl, a TAKXKE MEPOIPHUATHIA MO CHIKEHUIO YPOBHS €€ 3arps3HEHUs.

KypcoBast paboTa, Hapsily ¢ aHATUTUYECKUM 0030pOM, OJDKHA COJEPkKATh pe3yJIbTaThl 00-
paboTku MH(pOPMAIMK C MCTIOJIIF30BAHHEM PA3JIMYHBIX METOAOB HAYYHOTO MCCJIECIOBAHUS U Ja-
BaTh O0BSCHEHHE MOJYYCHHBIX JTaHHBIX.

[Tpu BBIOOpE TEMBI KypCOBOI pabOTHI CTYAEHTY HEOOXOIMMO OPHUEHTHPOBATHCS HA HAKOII-
JICHHBIA M B XOJI€ MPOXOXICHUS MPAKTUK MaTepHuai. ITO MOTYT OBITh: MPOEKTHAs JOKyMEHTa-
U IpeanpusaTHii T. bpaTcka, SBISIONMXCS HCTOYHUKAMU BPEIHOTO BO3ACHCTBUM Ha aTMocde-
pY, BOJIHBIE 00BEKTHI, ouBy (Hampumep, npoekts! [1/IB, HAC, ITHOOJIP), cBenenust 06 MHBEH-
Tapu3alnu BEIOPOCOB U COPOCOB, a TAK)Ke apXUBHBIC JaHHBIC TEX K€ MPEIIPUATHH, CTATUCTHYC-
CKHE CBEJICHUS, PE3yJIbTAThI MOJIEBBIX UCCIEIOBaHHUNA, MaTepHUaIbl HAYUYHBIX ITyOIUKAIMHA U T.11.

[Tpy BBINOIHEHUN KypCOBOM PabOTHI y CTYJCHTOB BHIPAOATHIBAIOTCS HABBIKH MPOBEICHHS
CaMOCTOSITENIFHOTO HaYYHO-TIPAKTHUECKOTO HCCIICIOBAHUS, YMEHHUS COMOCTABIATh U OOBSICHATH
JIaHHBIE, BBIABISATH IPUUMHBI SIBJICHUH U IIPOIIECCOB.

PykoBoACTBO KypcoBOil paboTOil OCYLIECTBISCT IMperojaBaTellb, YNTAIOMUN JaHHYIO
mucuuIuinHy. CTyIeHT JOJDKEH MOIMYYHMTh Yy PYKOBOJIUTENS 33JaHUE HA BBIMOJIHEHUE KYPCOBOM
paboThI U CHHCOK HEOOXOIUMOMN JINTEPaTyphl, CIIPABOYHBIX MATEPHAJIOB U JPYTHMX HCTOYHUKOB
no teme. B xoje BIoMHEHNUs pabOThI CTYIEHT TOJIKEH MOCEIIaTh CUCTEMAaTHUECKUEe HHIUBHLY-
aJIbHbIe KOHCYJIbTAIlMH. 3aBEpIICHHYIO KYPCOBYIO pabOTy CTYJIEHT MPOBEPSIET B CUCTEME «AH-
TUIUIarHaTy, IOCJE Yero cAaeT e€ PyKOBOJIUTENIO Ha MPOBEPKY HE MEHEe, YeM 3a 2 HEeIeNu 10
3alIUThl. PyKOBOAMTENb IPOBEPSET KAUECTBO BHIMOJIHEHHON pabOTHl M TOTOBUT OT3bIB O HEM.

AJNTOPUTM BBITIOJIHEHUS] KYPCOBOM PabOThI CTYJJCHTOM BBITJISIIUT CIEIYIOIIUM 00pa3oMm:

1. BBIOOD TeMBI;

2. O3HAKOMJIEHHE C KaJeHIApHBIM Ipa(UKOM €€ BBINOJHEHHS U COCTABICHHE WHIWBUIY-
aJlbHOTO TpaduKa paboTH;

. c6op nHpOpMaLINK, aHAINU3 UCTOYHUKOB U HAYYHOU JIUTEPATYPHI;

4. HamMcaHUE YEPHOBOT'O BapUAHTA;

5. BHECEeHUE MOMNPABOK U JONOIHEHUH;

6. claua Ha MPOBEPKY PYKOBOIUTEIIIO;
7.
8.

(98]

MOATOTOBKA JJOKJIa/1a U KOMIBIOTEPHOU Mpe3eHTaluu;
nyOJIMYHas 3aImTa.
OO01mas o1ieHKa 3a KypcoBYIO pabOTy BBEIBOJUTCS MO PE3YJIbTaTaM €€ 3alIUThI TI0 COBOKYITHO-
CTH OLICHOK M3 CJIEAYIOIINUX COCTABIISIOLINX:
— Ka4ecTBO BBITIOJTHEHHS U OPOpMIICHHS pabOThI, IMYHBIN BKIIA]] aBTOPA B €€ BHITIOJTHEHHE,
— YCTHBIN JTOKJIAJ CTYJICHTA U CTENEeHb €r0 BIaJCHUS MaTepUaIOM C YYETOM OTBETOB Ha 3a-
JAaHHBIE B X0/€ €€ 3aIUThl BOIIPOCHI;
— OT3BIB PYKOBOAMTENS O paboTe CTyACHTA.
OreHka o KypcoBoi paboTe 0OBSBISETCS TOCTE 3aIIUTHl U BBHICTABISIETCS B BEIOMOCTH U
3a4E€THOM KHIDKKE.
B cnyuae mony4deHust HEYAOBIETBOPUTEIBHOMN OLIEHKH [0 UTOTAaM 3allUThl KYpCOBOM pabOThI
CTYJEHT JIOJDKEH MPEACTaBUTh UCIIPABJICHHYIO pabOTy B CPOK, HO HE MO3JHEEe Hadaja IK3aMeHa-
LIMOHHOM CECCHUU.
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10. IEPEYEHb MHOOPMAIIMOHHBIX TEXHOJIOT M1, UCTIOJIL3YEMBIX
MPU OCYILECTBJEHUU OBPA30BATEJLHOIO IMTPOLIECCA IO
TUCIUATIIAHE

HNudopmannonno-kommyHukarmonssie TexHonoruu (MKT) ucnonssytorest ms:
- TOJy4eHHUs: MHPOPMALIUH NPH MOATOTOBKE K 3aHATHUSM;
- CO3/1aHUS MPE3EHTALMOHHOTO COMPOBOXKICHHSI TPAKTUYECKUX 3aHATHIA;
- paOOTBI B AIEKTPOHHON MH(POPMALIMOHHOMN Cpee;
- IPOBEPKH KYPCOBBIX padoT.
CranpapTHOE JHMIIEH3MOHHOE ITPOrpaMMHOE 0OecIieueHue:
- Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level;
- Microsoft Office 2007 Russian Academic OPEN No Level;
- AuTHBHpYCHOE ITporpammHoe obecnieuenue Kaspersky Security;
- CnpaBouHo-nipaBoBas cuctema «Koncynprant [lmocy;
- 11O "Antunnaruat".

11. OMUCAHUE MATEPHAJIBHO-TEXHUYECKOI BA3bI, HEOBXOIMMOW
JUUISI OCYILECTBJIEHUSI OBPA3OBATEJILHOI'O IPOLIECCA IO
TUCIUATIIAHE

Buo Haunenosanue Ilepeuensv ocnoenozo obopyoosanusn Ne IT3
3auamus ayoumopuu
1 2 3 4
JIk JlexuyroHHas ayquropus MynbsTuMeauiinoe 000py10BaHuUE - -
HoytOyx hp,
Buneonpoekrop Acer
I13 JlaGopatopus oOmieii He- | MynbrumenuitHoe obopynosanue - | I13 Nel-13
OpPraHUYECKON XUMUHU HoytOyx hp,
Buneonpoexrop Acer
KP YuransHbiii 3a1 Nel O6opynosanue 10- 1K i5- -
2500/H67/4Gb (mouuTop TFT19
Samsung); npuntep HP Laser Jet
P2055D
CP Uwnranbubiii 3a1 Nel O6opynosanue 10- 1K i5- -
2500/H67/4Gb (mouuTop TFT19
Samsung); npuntep HP Laser Jet
P2055D
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IIpuiaoxenne 1

®OHJ OHNEHOYHBIX CPEACTB IJIsI IIPOBEAEHUA
INPOMEXKYTOYHOU ATTECTAIIUN OBYUYAIOIIUXCHA 11O

JUCHUIIJINHE
1. Onucanme oHa OLIEHOYHBIX CPEACTB (MACHIOPT)
Ne
KOMIIe- JneMenT Pa3gen Tema ®0C
— KOMIIETCHIINH
OK-7 | cmocobHoCThIO K camoopra- | 1. IpaBoBeie | 1.1. 3akoHomaTenbcTBO | DK3ame-
HU3AIMH U cCaMo00pazoBa- OCHOBBI 3KO- | M KOHTPOJIb B 00J1aCTH | HAIIMOH-
HUIO JIOTUYECKOTO | HOPMHPOBAHMS Kaye- HBIE BO-
HOPMHPOBa- CTBa OKpY>KaroIen IIPOCHI
OIIK-4 | BnazenueM 0a30BBIMU 00- HUS U CTaH- Cpelibl 1.1+1.14
menpohecCHoOHATbHBIMU JapTU3alnuu 1.2. Ctpyktypa u me-
(0O1IEIKOTOTHUECKUMH ) XaHU3MbI HOPMHUPOBA-
IIPEICTAaBICHUSIMH O TEOPE- HUS Ka4eCTBa OKpYkKa-
THYECKUX OCHOBAX OOIIeHi FOIIEHN Cpeabl
9KOJIOTMH, T€0IKOJIOTHUH,
9KOJIOTHH YEJIOBEKA, COLU- 2. Canwurap- 2.1. IIpenenbHo gomy- | DKk3ame-
QJILHOM DKOJIOTMH, OXPaHbI HO-TUTHCHU- | CTUMAasi KOHIICHTpAIUsl | HAI[MOH-
OKPY’KarOIIeH Cpe/ibl ueckoe Hop- | (TTJIK) Bpenroro Be- HbIE BO-
MHUPOBaHHE 1IecTBa IIPOCHI
OIIK-8 | BragcHHEM 3HAHUSMH O TEO- 2.2. TlpenensHo gomy- | 2.1+2.6
PETHYECKHUX OCHOBAX 3KOJIO- CTUMBIE€ YPOBHHU (HI[Y)
T'MYE€CKOI0 MOHUTOPUHTA, BPEIHBIX (I)ngqecm/[x
HOPMUPOBAHHS U CHUYKCHHUS BO3JEHCTBUI
3arpsA3HEHUS OKPYIKaIOLIEH
Cp€abl, TEXHOICHHBIX CUCTEM | 3, DKOJIOTH- 3.1. HopmupoBanue Ok3ame-
1 5KOJIOrMYCCKOro puckKa, 94EeCKOE HOp- BEIOPOCOB U COPOCOB HAIIMOH-
CIIOCOOHOCTBIO K MCIIOJIB30- MHUPOBAHUE BpEOHBIX BEIIECTB HBIE BO-
BaHUIO TCOPETUICCKUX 3HA- 3.2. HopmupoBaHue B | IPOCHI
HUH B IIPAKTHYECKOH es- obnactu oopamenusi ¢ | 3.1 +3.11
TCABHOCTHU OTXOJIaMH IIPOU3BO/I-
CTBa U MOTPEOICHUS
TIK-3 BJIJICHHEM HaBBIKAMU DKC-
IUTyaTaluu OYUCTHRIX yCTa- | 4, Ctparerun | 4.1. MeToabl cHUXe- Ok3ame-
HOBOK, OTMCTHBIX COOPYHKE- | i1 criocoOmI HUS 3arpSI3HEHUS HaIMOH-
HUH W IOJTUTOHOB M IPYTUX | cHpKEHUS OKPY2KaIOIIEeH CpelIbl HBIE BO-
IIPOU3BOJICTBEHHBIX KOM- 3arpsI3HCHHS TIPOCHI
IUIEKCOB B 00JIACTH OXPAHBI OKpYKAIOLIEit 4.2. Cpencraa 4.1+4.11

OKpY>KarollEe Cpebl U CHU-
YKE€HHS YPOBHS HETaTUBHOTO
BO3JICHCTBUS X031CTBEHHOMN
JIeATEeIILHOCTH

Cpelipl Ha OC-
HOBE HOPMHU-
pOBaHUs

CHIKECHMS 3arpA3HECHUS
OKpYKaroIle cpeabl
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2. JK3aMeHallHOHHBIE BONPOCHI

Komnerenuun Ne u Haume-
Ne HOBaHMeE
IK3AMEHAIIMOHHBIE BOITPOCHI
n/m Onpenee- pasnena
Kon
HHE
1 2 3 4 5
1.1 O6bekT u npeaMeT HopMupoBanus. 1.2 Bo-
IIPOChl HOPMHUPOBAHMSI KaUe€CTBA OKPYKarolleH
cpenbl B peepanbHbIX 3aKOHAX, TOCTAHOBICHHSX 1. 3aKonona
IIPABUTENIBCTBA U MHBIX HOPMAaTUBHO-IIPABOBBIX ) 8
N TEIBbCTBO U
aktax Pocculickoit @enepauuu.
KOHTpOJIb B
1.3 Cucrema npupoaooXpaHHbIX CTaHJAPTOB. 0B1aCTH
1.4 Dxonoruueckuii yueT 1 KOHTPOJIb.
o . HOPMHPOBa-
1.6 OT4eTHOCTH NMPEANIPUATUN B 00JIACTH yCTOM-
HUS KayecTBa
YUBOT'O Pa3BUTHS.
. . OKpyXkaro-
1.7 'ocynapcTBEHHBIM, BETOMCTBEHHbIN, MyHU- ol Chellbl
[UTIATBHBIN, OOIIECTBEHHBIN U TIPOU3BOACTBCH- m pea
HBII 3KOJIOTMYECKUN KOHTPOIIb.
. 2. Canurap-
1.8 Buasl KOHTpOJIA: HMHCIIEKIIMOHHBIN, AaHATIUTH-
€CKHI, HTHCTPYMEHTAJIbHBIN HO-THTHCHH-
- q .
CIIOCOOHO ) Py . YEeCKOE HOp-
¢TI0 K camo- | 1.9 Ctaauu KOHTpOIJISI — IpeIynpeauTeNbHbIN, MHpORAHHE
1 OK-7 | opranmsanuu | TCKYIIMA U MOCIICTYOIIHNA.
- 1.10 ®opmbl KOHTPOIST — UH(GOPMAIUOHHBIN U
1 camoobpa s (; eOP | KOHTPO dopmarmo 3. DKOJIOIH-
TEJbHBIN.
POPIHO 1 Fl CrpyKTypa HOPMHUPOBaHUS: CAHUTAPHO FIECKOE HOp-
) PYKTYP PMHP ) P MHpPOBaHUE
TUTHEHNYECKOE, IPON3BOACTBEHHO-PECYPCHOE,
9KOCUCTEMHOE.
4. Ctpareruu
1.12 OcHOBHBIE MEXaHU3MBbI HOPMUPOBAHUS: JIH-
U CTIOCOOBI
MUTUPOBaHUE, MACTIOPTU3ALINSL, TULIEH3UPOBAHUE,
CHWD)KEHHUS
cepTU(UKAINA, TUIATHOCTb MIPUPOOIIOIB30BaAHHUS.
3arpsi3HEHUs
1.13 IlpenensHo nomyctumas Harpyska (IIJJH) na —
9KOCUCTEMY. -
. el cpenbl
1.14 HopMmupoBaHue rokasaresei kauecTBa KoM- HA OCHOBE
IIOHEHTOB OKPY>KAIOIEN CpeJibl: UHIAEKC 3arps3-
Py LIeH Cpeit JICKC 3aTD HOPMHPOBa-
HeHust atmocgepsl (M3A), KOMIUIEKCHBIH MTOKa3a- st
TeJNb 3arps3HeHus arMmocdepHoro Bozayxa (P),
uHjaeKkc 3arpsasHenus Boasl (U3B), nokasarens
CYMMAapHOT0 3arpsi3HeHus nous (Zc).
BJIaJICHUEM 1. 3akoHOza-
6a30BBIMHU 2.1 Iopsnok ycranosnenus I1JIK Bpennoro Be- TEIBCTBO U
obmenpodec- | mecrBa B arMocdepHom Bozayxe. 2.2 Makcu- KOHTPOJIb B
CHOHAJIBHBIMU | MasibHO pa3oBas (IIJIKwm.p.) u cpennecyrounas obnacTu
(obmeskono- | (IJKc.c.) mpeaensHo I0mycTUMast KOHIICHTPa- HOPMHPOBa-
TUYECKUMU) IIUH. HUS KauyecTBa
npencrasiae- | 2.3 IIpuHUuUIBl pa3aenbHOro HOPMUPOBAHUS 3a- OKpyXaro-
OIIK-4 | HASIMH O T€O- | IPA3HSAIONIMX BEILECTB B BO3IYXE. el cpenbl
) pETUYECKUX 2.4 Ilopsnok ycranosnenus I1JIK Bpennoro Be-
OCHOBAax 00- IIECTBA B BOJIE XO3AMCTBEHHO-TIUTHEBOTO M pr100- | 2. CaHuTap-
LIEH DKOJIO- XO351iICTBEHHOI'0 HA3HAYECHUSI. HO-THTMCHH-
MU, T€ODKO- 2.5 [lpenenbHO qomycTUMAast KOHIEHTPALUS 4eCKOe HOp-
noruu, 3koj0- | (IIJJK) BpenHoro BeiiecTBa B OYBE. MUpPOBaHUE
I'MU 4YeNloBeKa, | 2.6 HopmupoBaHue BpeAHBIX (PU3NUECKUX BO3-
COLMAJIGHOM | EHCTBUIA: TETJIOBOTO, ITYMOBOT'O, 3JIEKTpOMAr- 3. Okonoru-
3KOJIOTUH, HUTHOI'O, pagualliOHHOIO. YECKOC HOP-
OXPaHbI MHUPOBaHNE
OKPY’KaroIEH
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Cpenbl 4. Crparerun
U CTIOCOOBI
CHIDKCHHS
3arpsi3HEHUs
OKpyXaro-
LIEH CpeIbl
Ha OCHOBE
HOpPMHPOBa-
HUS
BJIQJICHUEM 1. 3akoHoma-
3HAaHUSIMH O Ko TEJNbCTBO U
TeopeTHue- 3.1Knaccuduxanys HCTOYHUKOB 3arpsi3HEHUS aT- KOHTPOJb B
CKHMX OCHOBax MOChepHOro BosAyXa. obnactu
- 3.2 3aKOHOMEPHOCTH paccenBaHMs BHIOPOCOB B HOPMUPOBA-
CKOT'O MOHH- aTMocgepe. HMS KayeCTBa
TOpHHTa, 3.3 Ctpykrypa u coaepkanue rnpoekra [1/1B. OKPYXAIO-
HOPMHPOBA- 3.4 uBenTapu3alys BHIOPOCOB BPEIHBIX Be- meii cpemst
HUS U CHIDKE- | oo P
HIIS 32rpsI3- 3.5 YcTaHOBICHHE HOPMATHBA MPEACIBHO OMY- | 5 Canmrap-
HEHHS OKY- ctumoro Beiopoca (I1JIB) BpeaHoro BemiecTna: HO-IHIHEHI-
KAIOTICH Cpe- o0IIMe MPUHIMITEI U TIPAaBUIIA. 4ecKoe HOp-
B, TEXHO- 3.6 CtpykTypa U cofepKaHue MPOEKTa HOPMATH- MUpPOBaHHe
OIIK-8 CCHHBIX Cl- BOB gomyctumoro copoca (HIC).
CTEM 1 3KONIO- 3.7 NnBenrapusanus c6pocoB BPEAHBIX BEWECTB. | 3 yomoru-
HYECKOrO 3.8 YcraHoBIEHHE HOPMATUBA AOITYCTUMOIO 4eckoe HOp-
pHCKa, CIIo- copoca (HJIC) BpeaHbIX BemIeCTB: OOIIHE MPUH- MHpOBaHHe
COGHOCTBIO Kk | WATIBI M TPaBHIIA.
HCIIONB30BA- 3.9 O6ocHoBaHKE BEIOOPA KOHTPOJIBHOIO CTBOPA | 4 Crparerun
HIUIO Teope- BOJJHOTO OOBEKTA. i CIIOCOGEL
THYCCKIX 3. IUO VYnpasnenue OTXOJIaMH KaK OJTHO U3 Bask- CHIDKCHILS
SHAHII B HEHIIMX HampaBJIeHUH PUPOIOTIOIHE30BAHUS. 3arpA3HEHHA
MpAKTHYECKOI 3.11 Pa3paboTka npoeKkTa HOpMaTUBOB 0Opa30Ba- OKpYKaro-
nestenpocty | FAA OTXOJIOB H TUMHTOB HX PA3MEIICHHs meit cpest
(ITHOOJIP). Ha OCHOBE
HOpPMHPOBa-
HUS
BJIAJICHUEM 4.1 CHmxeHwne 3arpsi3HeHus: aTMOC(hepHOro BO3- 1. 3akoHoa-
HaBBIKAMU ayxa: abCOJIIOTHOE, OTHOCUTENBFHOE U JIOKAJbHOE. | TEILCTBO U
skcryatanuu | 4.2 PerynupoBanue BEIOPOCOB B IEpUOJ] HEOIAro- | KOHTPOJIb B
OYHMCTHBIX NPUATHBIX METEOPOJIOTMYECKUX YCIOBUH. obnacTu
YCTaHOBOK, 4.3 IIpoBeneHne apxXUTEKTYPHO — INTAHUPOBOY- HOPMHPOBa-
OYHMCTHBIX HBIX MEPOIPUATHH. HUS KauecTBa
COOPYKEHUU 4.4 YcTpoicTBO CAHUTAPHO — 3AIIUTHBIX 30H. OKpYKaro-
[1K-3 | u momuronos | 4.5 TpeGoBaHus K CAaHUTAPHO-3AILUTHBIM 30HAM U | Ieil CpeIbl
U IpyTHX CaHMUTapHAas KIacCUPUKALMS IPEIIPUATHIH, CO-
IIPOU3BOJI- OPYXEHHUI ¥ UHBIX OOBEKTOB. 2. Canwurap-
CTBEHHBIX 4.6 CHMXEHHUE TETUIOBOI0, ITYMOBOT0, 3JIEKTPO- HO-TUTHECHU-
KOMIIJIEKCOB B | MarHUTHOTO, PAJHAlMOHHOTO BO3JICHCTBUH. 4eCKOE HOp-
obnactu 4.7 CoBepILIEHCTBOBAaHUE TEXHOJIOTUYECKUX MIPO- | MUPOBAHHE
OXpaHbI LIECCOB.
okpyxatouieri | 4.8 CHUKEHHE OMTaCHOCTH MYCOPOCKHTaTeNbHBIX | 3. DKOJIOTH-
cpenbl U cHU- | 3aBoj0B (MC3). YEeCcKoe HOp-
YKEHHS YPOB- 4.9 Vcnonp30BaHUE KOJOTUIECKH 0€30MacHBIX MHPOBAHUE

HS HETATUB-
HOI'O BO3J€cH-
CTBUS XO3U-

HCTOYHUKOB DHEPI M.
4.10 3ameHna TpaAMLIMOHHBIX TOIUIMB HA a3 U Jie-
Cyib(apu30BaHHOE TOILIUBO.

4. Ctpareruu
U CTIOCOOBI
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cTtBeHHOM Ae- | 4.11 IloBbllIeHHE pOIM HETPAAULIMOHHBIX UCTOY- | CHMDKEHHUS
ATEIbHOCTU HUKOB DHEPTHUH. 3arpsi3HEHUs
OKpyXkaro-
LIEH cpebl
Ha OCHOBE
HOPMHPOBa-
HUs
2. OnucaHue mokasaresjied M KpUTEPHEeB OLCHMBAHUSI KOMIIETeHIIHIT
IlokazaTesn Omnenka Kpurepun
3HaTh
(OK-7):
- coziep KaHME MTPOLIECCOB CAaMOOPraHU3aLUH U
— 3HaHUE TEOPETUYECKOT0 KOH-
camM000pa30BaHMs U TEXHOJOTHH UX pealn3a-
IIUH, UCXOJIS U3 1IeTIei yueOHOM e TenbHOCTH; TPOTMPYEMOTO MaTep He.ma 1o
(OITK-4): JUCLUIUINHE OTINYHOE;
- TEOPETHIECKUE OCHOBBI OOMIEH SKOJIOTUH, ~ YMCHMS 1 HABBIKH PCLICHHS
re09KO0JIOTUH, KOJIOTUH 4eI0BeKa, COLUATBHOM THIOBBIX 331149 OTJIMTIHBIC,
9KOJIOTUH, OXPaHbl OKPYKAIOLIEH CPEIbI; oTJmMuHo |  YMCHHE ACHO, 9CTKO, JOrMIHO
(OIIK-8): ¥ TPAaMOTHO HM3JIaraTh co0-
- CMBICJ ¥ 3HaUYeHUE 0A3UCHBIX MOHATUHN U Ka- CTBCHHBIC MBICJIN, JICJIaTh BbI-
TCFOpHﬁ; BOJbI OTJIMYHOC,
- CYIIIHOCTh COBPEMEHHBIX MOAXO010B K HOPMHU- — BJIaJICHUE HaBBIKAMHU pacueTa
POBAHUIO AHTPOIIOTEHHBIX BO3JACHCTBUN; JKOJIOTMYECKUX HOPMATUBOB
- IPUHIUIIBI YCTAHOBJIEHUS SKOJIOTMUECKUX OTJIMYHOE.
HOpPMaTHUBOB;
METO/Ibl U CPENICTBA CHU)KEHHUS 3arpsiI3HEHUS
OKpY>Karolleu Cpenbl;
(TIK-3):
- OCHOBHBIE TPEOOBaHMS, IPEABSIBISIEMbIE K — 3HaHMC TCOPCTHHICCKOro KOH-
IIPUPOIOOXPAHHBIM IPOU3BOACTBEHHBIM KOM- TpOJMpYCMOTO MaTepHhaia 1o
IieKcaM (OYMCTHBIM YCTaHOBKaM, OUUCTHBIM AUCLHILTAHE XOpOIHee,
COOPYKCHUSIM, TTOJTUTOHAM H JIp.); — YMCHHS M HABBIKH PCIICHHA
TUIOBBIX 337a4 XOPOLINE;
Ymern — YMEHHE SICHO, YETKO, JIOTUIHO
(OK-7): X0pouIo ¥ TPAaMOTHO M3JIaraTh co0-

- TUTAHUPOBATH IEJIM U YCTAHABIMBATH MPUOPHU-
TEThl TPU BBIOOpPE CIIOCOOOB OCYIIECTBIICHUS
y4eOHOU AESITENbHOCTU C YYETOM JIMYHOCTHBIX
BO3MOXKHOCTEI;

- peanu30BBIBATH JTUYHOCTHBIC CITIOCOOHOCTH B
Pa3IMYHBIX BUJAX y4eOHOU A TebHOCTH;

CTBCHHBIC MBICJIN, ACIaTh BbI-
BOJIBI XOpOIIIEE;

— BJIAACHUC HABBIKAMHU pacyucTa
9KOJIOTUYCCKUX HOPMATUBOB
xopotee.
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(OIIK-4):

- IaBaTh OOIIYIO0 XapaKTEPUCTUKY MPUPOTHOTO
00BEKTa ¥ MPUPOTHO-TIPOMBIIIICHHON CHCTEMBI
10 3aIaHHBIM NTapaMeTpaM, KPUTEPUSIM;

- ONPENIEIIATh B KOHKPETHBIX CUTYyaLUsIX MIPOSIB-
JICHHS] TPUHLUIIOB YCTOMYMBOCTU TPUPOIHBIX
CHUCTEM U UX ACCUMHWIMPYIOIINX CBOMCTB;
(OIIK-8):

- pacCUMTHIBaTh pacCEMBaHUE B aTMOC(epe
BPEIHBIX IPUMECEH, COJIEPKAIINXCS B BEIOPO-
Cax IPOMBILUICHHBIX ITPEAPUATHIA;

- pacCUMTBHIBATh HOPMATHUBBI IPEAEIBHO-
JOITYCTHMOT'O BEIOpOCa U I0MyCcTUMOTO cOpoca
(TIK-3):

- TI0JIB30BATHCS AKTyaJIbHBIMUA METOIUKAMU
OLIEHKHU COCTOSIHUSI IPUPOIHBIX CUCTEM H BBI-

paboOTKH HOPMATUBOB TMPEEIBHO-TI0TY CTUMBIX
AHTPONOTEHHBIX BO3ICUCTBUI

Baapers

(OK-7):
- cnoco0amMu MJIaHUPOBAHUS, OpPraHU3alINH, Ca-
MOKOHTPOJISI U CAMOOIICHKH Pe3yIbTaToOB yueo-
HO JIesITeIbHOCTH;
(OIIK-4):
- cnoco0amMu 000CHOBAHUS MPEJIEIOB YCTOWYH-
BOCTH NIPUPOAHBIX CUCTEM;
(OIIK-8):
- METOJ]aMM TIOUCKa U oOMeHa nH(popMarueii B
npodeccuoHanbHOU cdepe;
- METO/IaMH ITPOTHO3UPOBAHUS 3arPsA3HEHUS
00BEKTOB OKPYIKAIOIIEH Cpebl HA OCHOBE JICH-
CTBYIOIIIUX TMTMEHUYECKUX HOPMATHBOB;
(TTK-3):
- HaBBIKAMHU COCTAaBJICHUS! KOMIUIEKCA JOKYMEH-
TalMU 110 HOPMUPOBAHUIO aHTPOIIOT€HHBIX
BO3CUCTBUI I XO3AUCTBYIOIUX CYOBEKTOB

— 3HaHUE TEOPETUYECKOTO KOH-
TPOJIMPYEMOTO MaTepHaa 1o
JUCLIUILINHE CPEHEE;

— YMEHUS ¥ HaBbIKU PEIICHUS
TUIIOBBIX 337a4 CPEJIHUE;

yaoBJIe-

TROPH- — yMEHHE SICHO, YE€TKO, JIOTUYIHO

TeALHO ¥ TPAaMOTHO M3JIaraTh co0-
CTBEHHBIC MBICJIH, JICJIaTh BbI-
BOJIBI CPEITHEE;

— BJIaJICHUE HAaBBIKAMU pacyera
IKOJOTUYECKUX HOPMATHBOB
cpenHee.

— 3HaHHE TEOPETHYCCKOTO KOH-
TPOJIUPYEMOT0 MaTepuala 1o
JMCIUILTHHE HUXKE CPEITHETO;
— YMEHHS ¥ HaBBIKU PEIICHHS
THUITOBBIX 3371a4 HUXKE CpPEIIHE-

Hey/10- ro;
BJIETBO- — YMCHHE SICHO, YETKO, JIOTUYHO
puTeIb- ¥ TPAaMOTHO M3JIaraTh coo-
HO

CTBEHHBIE MBICJIH, JI€aTh BbI-
BOJIbI HUJKE CPEJTHETO;
— BJIaJICHUE HAaBbIKAMH pacyeTa
9KOJIOTMYECKUX HOPMATHBOB
HUKE CPEIHETO.
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4. Meroanyeckue MaTepHaJibl, ONpeleJsOINe NMPOUeAYPbl OLECHUBAHUS 3HAHWIA,
yYMeHMii, HABBIKOB U ONBITA eATeJbHOCTH

Hucnunnuaa HopmupoBaHue 1 CHUKEHHUE 3arpsI3HEHUS OKPY>KaroIel cpeibl UMEeeT BasKHOE 3Haue-
HHUE B CHCTEME MOJTOTOBKU OyAyIInX 5koyioroB. OHa 3HAKOMHUT OOYHaIOMIKUXCA ¢ METOAAMHU U IIPUEMaMHU
HOPMHPOBAHUsI, CTPATETUSIMI CHHKEHUSI U KOHTPOJISI BEIOPOCOB M COPOCOB 3arpsi3HSIIONINX BELICCTB B
OKpy»Karomyo cpeny. M3ydeHne AUCIUIINHGI TPeayCcMaTpUBaeT:

— JIeKUUH,

— TpPaKTUYECKUE 3aHATHS;
KypCOBYIO paboTy;
— CaMOCTOSITETbHYIO paboTy;
9K3aMeEH.

TTocne ocBoenus pasgena «l. [IpaBoBbIE OCHOBBLI HKOIOTMUECKOTO HOPMHUPOBAHMS M CTAHAAPTH3A-
LA 00YYAIOIIUECS Q0INHCHBL 3HAMb!
— O00BEKT U MPEeMET IKOJIOTHUECKOTO HOPMUPOBAHUS;
— BOMPOCHI HOPMHPOBAHUS KAUeCTBA OKPYXKAIOIICH Cpe/Ibl B HOPMATHBHO-TIPABOBBIX akTax Poccuiickoit
Oenepanuu;
CHCTEMY TIPUPOIOOXPAHHBIX CTAHIAPTOB;
CTPYKTYpPY HOPMHPOBAHUS,
OCHOBHBIC MEXaHM3MbI HOPMHPOBAHHUS;
MOHATHE «TpeesibHO AonmycTuMas Harpyska (ITJJH)» Ha skocuctemy.
Heobxooumo osnademsv Hasvikamu u yMeHUAMU NPUMEHEHUSL UYYEHHBIX MEMOO08 OJIs:
—  COCTaBJicHHUs OOIIEH XapaKTePUCTUKU TPUPOTHO-TIPOMBIIUICHHON CHCTEMBI MO 33JaHHBIM TTapameT-
pam, KpUTEpHUsIM;
Heobxooumo osnademsv Hasvikamu npumMeHeHUs U3YUEHHbIX MEMOO08 8 KOHKDENHbIX CUMYAYUSIX.
— 7S OTIPE/ICIICHUSI TPUHITUIIOB YCTOMYUBOCTH MPUPOIHBIX CHCTEM M UX ACCUMHUIIUPYIOIINX CBOUCTB.

Hocne ocBoeHus pasnena «2. CaHUTAPHO-TUTHEHUYECKOES HOPMHUPOBAHUEY OOYUAIOIIHECS QOANCHDbL
3HAMb:
— nopsaok ycranorienus [TJIK BpemHoro Bemiectsa B aTMoC(hEpHOM BO3IyXE;
— MPHHIUIIBI pa3AeIbHOTO HOPMHUPOBAHUS 3arPSA3HSIONIMX BEIIIECTB B BO3/YXE;
— mopsaok ycranorienust [TJIK BpemHoro BeecTBa B BOAC X03HCTBEHHO-TIUTHLEBOTO M PHIOOXO35Ti-
CTBEHHOT'O Ha3HAYEHUs, [IOYBE.
Heobxooumo osnademsv Hasvikamu u yMeHUAMU NPUMEHEHUSL U3YUEHHbIX MemOo008 OJIA:
— Toucka u oOMeHa nHpopmauuei B mpodeccruoHanbHOH chepe;
Heobxooumo osnademsv Hasvikamu npuMeHeHUs: U3YHEHHbIX MEMOO08 8 KOHKPEMHbIX CUTYAYUSIX.
—  HCMOJL30BaTh MPHHIUIBI Pa3/eIbHOTO HOPMHUPOBAHHS 3arps3HSIONIAX BEUICCTB UIS MPOBEACHUS
CPaBHHUTEIBHOM OLICHKU YPOBHS 3arpsA3HEHUS aTMOC(EPHOTO BO3AyXA.

Iocrnie ocBoeHus pasnena «3. DKOIOTHYSCKOE HOPMUPOBAHUEY O0YIAIONTUECS 00IHCHbI 3HAND !
—  KJIACCU(UKAIMIO HCTOYHUKOB 3arpsA3HEHUS] aTMOC(HEPHOTO BO3TyXa;
— 3aKOHOMEPHOCTH PacCEUBaHUsI BEIOPOCOB B aTMOCheEpe;
—  CTPYKTYpy U coaepxanue npoekra [1/IB, nHBeHTapH3aIuio BEIOPOCOB BPEIHBIX BEIIECTB;
— YCTaHOBJICHWE HOPMAaTHBa MpeenbHo qomyctuMoro Beiopoca (I1JIB) BpemHoro BemecTBa: o0rue
MIPUHIIUIILL U TIPaBUJIA;
— CTPYKTypy U COJiep)KaHHe IpoeKTa HopMaTuBOB jomyctumoro copoca (HIC), wHBeHTapu3auio
cOpPOCOB BPETHBIX BEIIECTB;
— yCTaHOBJICHHME HOpMaTuBa nomyctuMoro copoca (HJIC) BpemaHpIX BemiecTB: OOIIME MPUHIIMIEI U
MpaBwJIa;
—  yIOpaBJCHHE OTXOJaMH KaK OJJHO U3 BAXKHEUIINX HAMPaBICHUH PUPOAOIOIL30BaHus. P
— CTPYKTypy H COJEp)KaHUE MPOCKTa HOPMAaTUBOB 00pa30BaHUS OTXOJOB M JTUMHUTOB UX pPa3MEIICHUS
(ITHOOJIP).
Heobxooumo osnademsv Hasvikamu u yMeHUAMU NPUMEHEHUSL U3YUEHHbIX MEMO008 Ois:
— pacu€Ta HOpMATHBAa MPEACTHHO-IOIMYCTUMOTO BHIOpOCA ¥ HOPMATHBa JIOIMYCTHMOTO cOpoca 3arpsi3-
HSIOIICTO BEIICCTBA.
Heobxooumo osnademsv Hasvikamu npumMeHeHUs U3yUEeHHbIX MEMOO08 8 KOHKDENHbIX CUMYAYUSIX.
— ucnoib30BaTh paccuutannele 3HaueHus [1JIB u HIIC mis onpenencHust HEOOXOAMMOCTH yCTaHOBKU
OYHMCTHOT'O 000PYIOBaHUSI.
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Hocae ocBoenus pazaena «4. CTparerny ¥ cnocoObl CHIKEHHUS 3arPsI3HEHUS] OKPYKAIOUICH Cpeabl
Ha OCHOBE HOPMHUPOBAHUD 00YUAIOLIUECS Q0IMHCHbL 3HATND!
—  CHIDKCHHE 3arps3HEHHs aTMOC(HEpHOTo BO3ayXa: aOCOMIOTHOE, OTHOCUTEIBHOE U JIOKAJBHOE;
—  peryiumpoBaHHE BHIOPOCOB B MEPHO]] HEOIArONPHUATHBIX METEOPOIOTHUECKUX YCIOBHH.
— TPOBEJCHUE aAPXUTEKTYPHO — IUIAHUPOBOUYHBIX MEPONPHSITUH;
—  YCTpPOWCTBO CaHUTAapHO — 3alIUTHBIX 30H. TpeboBanus CanlluH, npeabsBusemble K yCTPOHCTBY ca-
HUTAPHO-3aLUTHBIX 30H, CAHUTapHAas KiacCU()UKALMSI MPEANPHUITUH, COOPY>KEHUH 1 HHBIX O0BEKTOB;
—  CIOCO0OBI CHU)KEHHE TEIJIOBOT0, IITyMOBOT'0, SIEKTPOMAarHUTHOTO, PaJAUAllMOHHOTO BO3ACHCTBHIA;
—  CHIDKCHHE 3arps3HEHHsI OKPY’KalOIIeH cpeibl MyTeM COBEPILEHCTBOBAHUS TEXHOJIOTHYECKHX MPOLEC-
COB, HCIIOJIb30BaHUE HKOJOTHYECKH OE30MaCHBIX MCTOYHUKOB SHEPTUH, 3aMEHBI TPAIUIIMOHHBIX TOTLJINB
Ha ra3 " Jecyib(papu30BaHHOE TOIUTUBO, MIOBBILICHUS PO HETPAIUIIMOHHBIX HCTOYHUKOB SHEPTHH.
Heobxo0umo oerademsv nagvixamu u ymeHUsMU NPUMEHEHUS. U3VUEHHbIX MemMO0008 OIs:
— TPOTHO3UPOBAHMS 3arpsi3HEHUs 00BEKTOB OKPY)KAIOLIEH CpeAbl HA OCHOBE ACHCTBYIOIIMX TMTHCHU-
YECKUX HOPMAaTHUBOB.
Heobxo0umo oerademsv Hagvikamu npuMeHeHUs U3y4eHHbIX Memo008 8 KOHKPEMHbIX CUMYAYUSIX:
— TIpU COCTaBJICHUH KOMILICKTa JOKYMEHTALUH [0 HOPMHUPOBAHHUIO aHTPOMIOTCHHBIX BO3ACHCTBHNA AJIS
XO3AHCTBYIOIINX CYOBEKTOB.

Camocmosmenvhyto pabomy yenecoobpasHo HauuHams ¢ BHUMATEIbHOIO O3HAKOMIIEHHS C Teope-
TUYECKUMHU CBEJICHUAMH, Jajlee PEKOMEHAYETCSI OTBETUTH Ha BOMIPOCHI ISl CAMOIPOBEPKH, IPUBEICHHBIC
B KOHIE KaXIOW JIaOOpaTOPHOU pabOTHI, U TOJBKO IOCIE 3TOr0 MPHUCTYMUTH K BBHIIOJIHEHHUIO 3aJaHui
npakTuaeckoil padbotel. CTyJaeHTaM HEOOXOAMMO MOMHHTD, YTO OOJBIIYIO POJb B IOCTH)KCHUH UMH BBI-
COKHX PE3yJIbTaTOB MIPAeT CaMOCTOSITENbHAs yueOHas paboTa, HalpaBieHHas Ha U3yYCHHUE KaK OTIEIb-
HBIX pa3feyioB M TEM AWCLUIUINHBL, TaK U HA MOATOTOBKY K TEKYIIUM KOHTPOJIBHBIM MeponpuarusM. Ca-
MOCTOATENIbHAs paboTa, HalpaBJICHHAs Ha yriIyOJeHue U 3aKpelyieHne 3HaHUM, a TakKe Pa3BUTHE IpaK-
TUYECKUX YMEHHM, 3aKiIIouaeTcsi B pabote 00yqalonmxcs ¢ JIEKIIHOHHBIM MaTepHaioM, TOUCKE U aHAIIN3e
MaTEpHaJIOB U3 JIUTEPATYPHBIX U AJIEKTPOHHBIX UCTOYHUKOB MHPOPMAIMH 110 3aJaHHON TeMe, N3yUCHUH
TEM, BEIHECEHHBIX Ha CAMOCTOSITENBbHYIO TPOPaAOOTKY.

Paboma ¢ numepamypoil BnAETCS BXKHEHIINM 3JIEMEHTOM B NOJIYYEHUH 3HAHUN MO AMCLUILIHHE.
[Ipexne Bcero, HEOOXOAMMO BOCIIONIB30BATHCS CIIMCKOM PEKOMEHIYEMOH MO JaHHON AUCLUUILTHHE JTUTE-
paTypsl. JlONOTHUTENBHBIE CBEACHUS MO M3y4aeMbIM TEMaM MOKHO HAWTH B MEPUOANYECKON MEYaTd U
Wnrepnere.

B npoyecce nposedenus npaxmuueckux pabom MPOUCXOIUT 3aKpeIUICHUE 3HAHUH, (opMUPOBaHHE
YMEHUH M HaBBIKOB peajM3alyy NpeACTaBICHHH O METOJaxX W MpueMax HOPMUPOBaHHSA BBIOPOCOB U
cOPOCOB 3arps3HSIOMINX BEIIECTB B OKPY>KAIOIIYIO CPEy, CTPATETUsIMHA UX CHIKCHUSI H KOHTPOJIAL.

IIpu noozomoske Kk sk3ameHy PEKOMEHAYETCsl 0c000€ BHUMAaHUE YAEIUTb CIEAYIOIUM BOIIPOCAM:
MIOBTOPUTH OCHOBHBIE TEOPETHUYECKUE CBEICHUS MO JUCLMILUIMHE, 10 K&KAO0H TEME CaMOCTOSTENBEHO OTBETUTH
Ha 2-3 BoOMpoca, BBINOJIHUTH TECTOBBIC 3aaHus. HeoOX0muMO MOBTOPUTH MPAKTHYECKUI MaTepuall, CBA3aH-
HBII C pacdeTaMy MaKCHUMAaJIBHOM MPU3EMHONW KOHIIEHTpALMK 3arps3HSIOIETO BEIECTBA, HOpMaTHBa Ipe-
JebHO-J0IyCTUMOT'0 BEIOpOCa, HOPMAaTHBa JOIyCTUMOT0 cOpoca, 30HbI BIMSIHUSL IPENPHATHS, METOJAMH U
CTpaTerusiMu HOPMUPOBAHUS M CHIKEHUsI (PH3UYECKUX BO3ICHCTBUIA.

B npoyecce xoncynemayuu c npenodasamenem 00y4aroIIEeMyCsl HEOOXOAUMO YSCHUTb BOIPOCHI,
BBI3BABIINE 3aTPyIHEHHE MIPU CAMOCTOSTEILHOM M3y4eHUHU Kypca. KoHCyapTanyu MOKHO MOJyYUTh 110
BOIPOCaM OPTaHU3aIMH CAMOCTOSTEIBHOW PabOTHl M MO APYTHMM OPTraHU3allMOHHO-METOANYECKUM BO-
pocam.

IIpuiaoxenne 2
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AHHOTAIUS
paboyeil nporpaMmmbl JUCHUATIIMHBI
HopmupoBaHue U CHHKeHHE 3aTrPA3ZHEHHUS OKPY KaloUIei cpeabl

1. Ilesn ¥ 3a7a41 JUCHUIIIHHBI
[lenpi0 AUCHUIUTMHBL sBIIETCS (popMUpOBaHHE y OOyYarOMIMXCS HEJIOCTHOTO MpPEeCTaBie-
HUS O METOJIaX U MpHeMax HOPMUPOBAHU, CHUKECHUS U KOHTPOJISI BEIOPOCOB U COPOCOB 3arpsi3-
HAIOIIMX BEIECTB B OKPYXKAIOLLYIO CPEAY.
3amauaMy U3YUYCHUS AUCHUIUTUHBI SBISAIOTCS O0YYUTh CTYJICHTOB:
- IPUHLIUTIAM HOPMHUPOBAHHS BEIOPOCOB 1 COPOCOB 3arps3HSIOIINX BEIIECTB;
- METOJIaM IIJIAHUPOBAHUS CHUKEHUS YPOBHS 3arPA3HEHUS OKPYKAIOLIEH CPEJIbI.

1. CrpykTypa IMCHHIIIHHBI

2.1 Pacmipenenenue TpyI0EMKOCTH 110 OT/IEIBHBIM BHJIaM y4eOHOM paOOThI, BKIIOYAst CAMOCTOSI-
TEIBHYIO padoTy: JIeKIHiA 34 4., IpaKTHYECKUX 3aHATUH 34 4., caMocTosTenbHas padora 121
4.

OO0mas TpyA0eMKOCTh IUCHHUIUTHHBL cOCTaBisieT 216 4acoB, 6 3a4ETHBIX SIUHUII.

2.2 OcHOBHBIE pa3/eIibl AUCIUIUIUHBIL:

1 — IIpaBoBbIE OCHOBBI HKOJIOTHUECKOTO HOPMUPOBAHUS U CTaHAAPTH3ALNN

2 — CaHUTapHO-TUTMEHUYECKOE HOPMUPOBAHUE

3 — DKOJIIOrHYecKOe HOPMUPOBAHHE

4 — CtpaTeruu U criocoObl CHIDKEHHSI 3arp3HEHUST OKpY KaloIIel cpeibl HA OCHOBE HOPMHUPOBa-
HUS

3. [InanupyemMsble pe3yJbTaThl 00y4eHHs

[Iponiecc m3yueHUst TUCUMIUIMHBI HANpaBieH Ha (OPMUPOBAHHE CIEAYIOUIMX KOMIICTECH-
105178
OK — 7 cnocoOHOCTBIO K CAMOOPTaHU3aIH U CaMOOOPa30BaHUIO;
OIIK — 4 BnanenueM 0a30BbIMU 00LIETIPO(ECCHOHANBHBIMUA  (OOIEIKOIOTHUECKUMH) TIPE/I-
CTaBICHUSMU O TEOPETUYECKHX OCHOBAaX OOIIEH 3KOJOrMH, T€O’KOJOTHH, SKOJIOTUU YEJIOBEKa,
COLIMAJIBHOW KOJIOTUH, OXPaHbl OKPYKAIOLIEH CPEJIbI;
OIIK-8 — BiajgeHMEM 3HAHUSAMH O TEOPETUYECKUX OCHOBAX 3KOJIOIMYECKOIO MOHHMTOPHHIA,
HOPMUPOBAHUS U CHWKEHUS 3arpsi3HEHUS OKPY’KAIOILEH Cpefibl, TEXHOTEHHBIX CUCTEM U 3KOJIO-
TMYECKOTO PUCKA, CIIOCOOHOCTHIO K HCIOJIb30BAHUIO TEOPETUYECKUX 3HAHUN B NMPAKTHUECKOU
JESITENIBHOCTH;
IIK-3 — BnasgeHHeM HaBbIKAMHU DKCIUTyaTal[MM OYMCTHBIX YCTAHOBOK, OUMCTHBIX COOPY>KEHHUH U
MIOJIUTOHOB U JIPYTHX MPOU3BOACTBEHHBIX KOMIUIEKCOB B O0JIACTH OXPaHbl OKPYKAIOIIEH CpeJibl
U CHUKEHUS YPOBHS HETATUBHOI'O BO3JCHCTBUS XO3UCTBEHHOU EATEIbHOCTH.

4. Bug npome:kyTouHoi arrecranun: KP, skzamen
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IIpniaoxenne 3

IIpomoxon o 0ononneHuAX u U3MeHeHUAX 6 padoueil npozpamme
Ha 20 __ -20 yueonwlit 200

1. B paGouyro mporpammy 1o IUCIHUTUIMHE BHOCSTCS CIEAYIONIUE TOTOTHEHUS:

2. B paGouyto mporpamMmy 1o JUCIHUIIIMHE BHOCATCS CIEAYIOIINE N3MEHEHUS:

[TpoTtokon 3acenanust kadenpbr Ne oT« __ » 20 r.,

(paspabomuux)

3aBenyronmii kadeapoit

(noonucw) (9.1.0.)
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IIpniaoxenne 4

®OHJA ONEHOYHBIX CPEACTB AJId TEKYHIEI'O
KOHTPOJIA YCIIEBAEMOCTH 110 JUCHUIIJIMHE

1. Onucanue GpoHAA OLIEHOYHBIX CPeACTB (IIACMOPT)

Ne
KoMIIe- Jaement Paznen Tema OC
KOMITeTEHITHH
TEeHIUH
OK-7 | cnocobHoCcThIO K camoopra- | 1. IIpaBoBeie | 1.1. 3akonomatensctBo | I13Nel,
HU3aIlUU U camoo0pa3oBa- OCHOBEI KO- 1 KOHTpoJb B obmactu | [13NelO,
HUIO JIOTUYECKOTO | HOPMHPOBAHUS Kade- KP
HOPMHUPOBa- CTBa OKpY>Karomiei
OIIK-4 | BnazenueM 0a30BBIMU 00- HUS U CTaH- Cpelibl
menpohecCHOHATEHBIMU JapTU3alnuu 1.2. Ctpyktypa u me-
(001IeIKOTOTHUECKUMH ) XaHU3MbI HOPMUPOBA-
MpeACTaBICHUSIMU O Teope- HUS Ka4eCTBa OKpYKa-
THYECKUX OCHOBAX OOl FOIIEHN Cpeabl
9KOJIOTHH, T€0IKOJIOTHH,
9KOJIOTHH YCJIOBEKA, COLHU- 2. Canurap- 2.1. [Ipepenbuo gomy- | [13Ne2,
AJbHOM JKOJIOTMH, OXPaHbI HO-TUTHCHHU- ctumas konuenrpauus | [13Nel3,
OKPY’KaIoILEeH cpebl 4ECKOe HOp- (ILIK) Bpennoro Be- KP
MUPOBaHUE 1eCTBa
OIIK-8 | BrageHueM 3HAHUSIMU O TEO- 2.2. IlpenensHo aomy-
PETHYECKUX OCHOBAX 3KOJO- ctumble ypoBHH (I11Y)
T'MYE€CKOI0 MOHUTOPUHTA, BPEIHBIX (I)I/ISI/I‘-IGCKI/IX
HOPMUPOBAHUS U CHUKECHUS BO3JICHCTBUM
3arpsAA3HEHUS OKPYIKaAIOLIEH
Cpe/ibl, TCXHOI'CHHBIX CUCTEM | 3, JKOJIOTHU- 3.1. HopmupoBanue [T3Ne4,
1 5KOJIOrMYCCKOro puckKa, 94EeCKOe HOp- BBEIOPOCOB U COPOCOB IT3Ne5,
CIIOCOOHOCTBIO K MCIIOJIB30- MUpOBaHUE BpPEJIHBIX BEIIECTB T13Ne6,
BaHHIO TCOPECTUICCKHUX 3HA- 3.2. HopmupoBanue B | II3Ne7,
HUH B TIPAKTHYECKOM Jiesi- obnactu oopamenust ¢ | [I3Ne§,
TCJIBHOCTH 0TXOJaMH MPOU3BO/I- IT3Ne9,
CTBA U MOTpeOJICHUS [13Nel0,
T1K-3 BJIaJICHUEM HaBBIKAMH DKC- KP
TUTyaTallui OYMCTHBIX yCTa-
HOBOK, OYUCTHBIX coopyxke- | 4. Ctparerun | 4.1. MeToabl cHIKE- [13Nel 1,
HMH U [OJIMTOHOB U IPYTUX | CIIOCOOBI HUSI 3arpsA3HEHUS [13Nel2,
[IPOU3BOACTBEHHBIX KOM- CHIDKEHUS OKPY’KaIoILEeH cpebl KP
TUIEKCOB B 00JIaCTH OXPAHBl | 3arpsA3HEHUS
oKpyKaroweil cpesibl U cHu- | okpykatomeii | 4-2- CPeACTBa

YKE€HHS YPOBHS HETaTUBHOTO
BO3JE€MCTBUA X03I1CTBEHHON
NEeITENbHOCTH

Cpelipl Ha OC-
HOBE HOPMHU-
pOBaHUs

CHIKECHMS 3arpA3HECHUS
OKpYKaroIleH cpeabl

2.0nucanne nokasareseil ¥ KpUTEPHEeB OLICHNBAHUSI KOMIIETeHIIHIT
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IHoka3aTenu

OueHnka

Kputepun

3Hathb

(OK-7):

- COJEPKAHKE MPOLECCOB CAMOOPraHU3aLUN
1 caM000pa3oBaHUs U TEXHOJIOTUU UX pea-
TU3aIMH, UCXOS U3 LeJiel yueOHoil nes-
TEJIbHOCTH;

(OIIK-4):

- TEOPETUYECKHE OCHOBBI OOIIEH 3KOJIOTHH,
I€09KOJIOTUH, SKOJIOTUH YEJIOBEKA, COLIUAIIb-
HOM 3KOJIOTMH, OXPAHBI OKPYIKAIOILEH CpEe/bl;
(OIIK-8):

- CMBICJI ¥ 3HAYCHHE 0a3UCHBIX TIOHATUN U
KaTeroOpuil;

- CYLIHOCTb COBPEMEHHBIX IIOJIXO/I0B K HOp-
MHPOBAHUIO aHTPOIIOT€HHBIX BO3JAEHCTBUM;
- IPUHLHUIIBI YCTAHOBJICHUS SKOJIOTMYECKHUX
HOPMAaTHBOB;

METO/Ibl U CPEACTBA CHUKEHHUSI 3arpSA3HEHUS
OKpY>KarollIeu Cpenbl;

(T1IK-3):

- OCHOBHBIE TPEOOBAHHUS, TIPEIBSIBISIEMBIC K
MPUPOAOOXPAHHBIM MTPOU3BOACTBEHHBIM
KOMILIEKCaM (OYMCTHBIM YCTaHOBKaM, OYHUCT-
HBIM COOPY>KE€HHUSIM, MIOJTUTOHAM U . );

Ymern
(OK-7):

- TUTAHUPOBATH 1I€JIU U YCTAHABIMBAThH MPHUO-
PUTETHI TPU BHIOOPE CIOCOOOB OCYIIECTBIIC-
HUSl Y4eOHOU JIEeSATENHOCTH C YYETOM JIMY-
HOCTHBIX BO3MOKHOCTECIA;
- pealn30BBIBATh JIMYHOCTHBIE CIIOCOOHOCTH
B Pa3IMYHBIX BUAAX YUYCOHOU JAEATETLHOCTH;
(OIIK-4):

- IaBaTh OOIIYI0 XapaKTePUCTHKY MIPUPOTHO-
ro 00beKTa ¥ MPUPOTHO-IIPOMBINIIICHHON CH-
CTEMBI I10 3aIaHHBIM ITapaMeTpaMm, KpUTEpHU-
IM;

- ONPENEIIATh B KOHKPETHBIX CUTYaLUsIX IPO-
SIBJIEHUSI IPUHUHUIIOB YCTOWYHUBOCTH IPUPOJI-
HBIX CUCTEM M UX ACCUMUJIUPYIOLINX
CBOICTB;

(OIIK-8):

- paccUMTHIBaTh pacCEMBaHUE B aTMOC(epe
BpPEIHBIX ITPUMECEH, COEPKALNXCS B BbI-
Opocax MPOMBIIUICHHBIX TPEITPHUSITHIA,

- pacCUMTBHIBATh HOPMATHUBBI IPEAEIIBHO-
JOIyCTHMOT'O BEIOpOCA U I0MYyCTUMOTO cOpo-
ca

(TIK-3):

- TI0JIb30BATHCS AKTyaJIbHBIMUA METOIUKAMU
OLIEHKHU COCTOSIHUSI IPUPOJHBIX CUCTEM H BBI-
paboTK HOPMATUBOB TPEIEIBHO-
JIOITyCTUMBIX aHTPOIIOT€HHBIX BO3AEHCTBUI

OTJINYHO

— 3HAaHHUC TCOPCTUICCKOI'0O U

IIPAKTUYECKOI0 KOHTPOJIHPY-
€MOr0 MaTepHaja OTIMYHOE;

— YMCHHC ICHO, YCTKO, JIOTUYHO

¥ TPaMOTHO M3JIaraTh co0-
CTBEHHBIC MBICJIH, JICJIaTh BbI-
BOJIbI OTJINYHOE;

BJIAJICHUE JIEMCHTaPHBIMH
HaBBIKaMH TIPOBEJICHUS TIPO-
CTEHIIET0 XMMUYECKOTO IKC-
NePUMEHTa OTIIMYHOE.

XOpoIIo

3HaHUE TEOPETUUYECKOTO U
MPaKTUYECKOr0 KOHTPOJIHUPY-
€MOT0 MaTepHaia XOpolllee;

— YMCHHC ACHO, YCTKO, JIOTUIHO

¥ TPaMOTHO M3JIaraTh coo-
CTBEHHBIC MBICJIH, JICJIaTh BbI-
BOJIBI XOpOILIEE;

BJIAJICHUE JIEMEHTaPHBIMH
HaBBIKaMH TIPOBEJICHUS TIPO-
CTEHIIEr0 XMMUYECKOTO IKC-
NepUMEHTa XOpoliee.

ya0BJIe-
TBOPH-
TeJbHO

3HaHUE TEOPETUUYECKOTO U
MPaKTUYECKOr0 KOHTPOJIHUPY-
€MOTr0 MaTepHalia CpeHee;

— YMCHHC ICHO, YCTKO, JIOTUYHO

¥ TPAaMOTHO M3JIaraTh co0-
CTBEHHBIC MBICJIH, JICJIaTh BbI-
BOJIbI CPEITHEE;

BJIAJICHUE DJIEMEHTaPHBIMH
HaBBIKaMH TIPOBEJICHUS TIPO-
CTEHIIET0 XMMUYECKOTO IKC-
NepUMEHTAa CPEIHEE.

HEeYy10-
BJIETBO-
pUTeIb-

HO

3HaHUE TEOPETUUYECKOTO U
MPaKTUYECKOr0 KOHTPOJIHUPY-
€MOT0 HUXKE CPEIHETO;

— YMCHHC ACHO, YCTKO, JIOTUYHO

U TPaMOTHO M3JIaraTh co0-
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Baapers

(OK-7):
- crioco0amMu MJIaHUPOBAHUS, OpPTraHU3AlNY,
CaMOKOHTPOJISI U CAMOOLIEHKU PE3yJIbTaTOB
y4eOHOM JAesITeNbHOCTH;
(OITK-4):
- crioco0amMu 060CHOBaHUS MPEJIEIOB YCTOM-
YUBOCTH MPUPOTHBIX CUCTEM;
(OIIK-8):
- METOJJaMM NTOUCKa U 0OMeHa HHpopMarueit
B ipodeccnoHaIbHOM chepe;
- METOJJaMH IIPOTHO3UPOBAHUS 3arPsS3HEHUS
00BEKTOB OKpY>KaloIIel cpeibl Ha OCHOBE
JEWCTBYIOIUX THTUEHUYECKHX HOPMATHBOB;
(TTK-3):
HaBBIKAMHU COCTABJICHUS] KOMIUIEKCA JOKY-
MEHTALUH 110 HOPMUPOBAHHUIO aHTPOIIOT€H-
HBIX BO3JICVCTBUM I XO3SIMCTBYIOLIUX
CyOBEKTOB

— MCHTOB.

CTBCHHBIC MBICJIN, ACJI1aTh BbI-
BO/JIbl HUXKE CPEJTHETO;

— BJIQICHUC BHGMCHTapHBIMI/I
HaBbIKAMH HpOBe,Z[eHI/IH HpO-
CTEUIIIETO XUMHYECKOI'0 DKC-
MEPUMEHTA HUYKE CPEIIHETO.
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[Iporpamma cocTaBiieHa B COOTBETCTBUH C (peliepaibHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM BBICIIETO 00pa30BaHMA 110 HarpasieHHI0 oAroToBku 05.03.06 Dxonorus u npupo-

nonoabs3oBanue ot «11» aBrycra 2016 r. Ne 998

s Hadopa 2017 roaa: u yue6HbM mmaHomM @I'BOY BO «bpl'V» anst ouHoit popmbl 00yueHHs

ot «06» mapta 2017 1. Nel25

s Haoopa 2018 roaa u yue6usM ianom ®I'BOY BO «bpl'V» miis ounoit popmbl o0yueHHs

ot «12» mapta 2018 r. Ne130

IIporpammy cocraBuia:

Bapnausn Mapraputr AHJIpaHUKOBHA, TOLIEHT, KaH.TeX.HAyK, JOLEHT

(noonucw)

Pabouas nmporpamma paccMOTpeHa U yTBepk/ieHa Ha 3acenannu kadenpsr DbXKuX

OT « » nexkadpst 2018 ., mpoTokon Ne
3aBenyrommii kadeapoit DbXKuX M.P. Epodeea
COI'JTACOBAHO:
3aBeayromnuii Beiyckaromieit kageapoit DbXKuX M.P. Epodeea
Jlupekrop OMOIMOTEKH T.®. CoTHuK

PaGouas nmporpamma ogoOpera Mmeronudeckoit komuccueit EH dakynpreta

OT « » nexkabpst 2018 ., mpotokon Ne
[Ipencenarens metoauueckor komuccnn EHO M.A. Bapnansiu
COI'NTACOBAHO:
Hauvanbauk
y4eOHO-METOIUUECKOT0 YIPaBICHUS I'.I1. HexxeBeny

Perucrpanuonnsiii Ne

(memoouueckuti omoern)
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