MMUHHCTEPCTBO HAayKH M BbICIIero oopasoBanusi P®
depepasibHOE IrOCy/JapCTBeHHOE 0I0/KeTHOe 00pa3oBaTe/IbHOE yUpeK/ieHHe
BBICIIEr0 00pa3oBaHusA
«HarnmoHanbHbIN MCC/1e[j0BaTe/IbCKUM YHUBepcuteT « MOW»

duwmman PI'vOY BO «<HNNY «MON» B r. Bo/DkcKoM

Hamnpasnenue noaroroBku: 13.03.02 DeKTpo3HepreTrka M 3/1eKTPOTeXHUKA

HaumeHoBanue o0pa3oBaTebHOH MPOrpaMMbl: JJIEKTPOIHEPreTHYecKHe CHCTeMbI M IU(POBbIe
TexHosioruM, I{udpoBsie cucreMbl peneiiHON 3alMTHI U aBTOMAaTHKH, I'M/ip03/1eKTPOCTaHIUU U IU(POBbIe
TexHo/10ruM, VIHTe/I/IeKTyaIbHasA B0300HOBI/IsieMasi FJHePreTHKa

YpoBeHb o0pa3oBaHusA: 0akanaBp

dopma 00yueHHs: OUHaA

Pabouyas nporpamMma JJUCLUITUHBI
9KOJIOI'nsi

biok

OTH

Yacrtb 00pa3oBaTe/IbHON IPOrpaMMbI

®aKy/IbTaTUBHbIE AU CIAIITAHBI

MHeKc JUCHUIVIMHBI 10 y4eGHOMY IIaHy

®T/1.03

TPpyA0eMKOCTh B 3a4eTHBIX eJHHULIAX

1 cemectp - 2

Yacos (Bcero) mo yueGHoMy mjiaHy

72

Jlexuum

1 cemectp — 10uacoB

ITpakTHueckue 3aHATUA

1 cemectp — 10 yacoB

JlaGopaTopHbie padoThI

y‘-leﬁHbIM IVIAHOM He€ MpeAyCMOTPEHbI

KoHcy/nbTanmm no KypcoBomy npoexry/ padore

y4eOHbIM IIJIaHOM He NPeJyCMOTPeHbI

CamocronaTe/nbHas padoTa

1 cemectp — 34 yaca

BKJIIOYAs: y4eOHbIM IIJIaHOM He NPeAyCMOTPeHbI
PI'P
IIpomexyTouHas arrecTarus:
3ayeT 1 cemectp - 0,3 yaca
Koutponas:
3aueT 1 cemectp -17,7 uaca

Bo/pkckui 2022




NMPOTPAMMY COCTABHI:

JouenT kadenps DHepreTHKH w - I".1. TMpockynuna

(MOTHHOCT, YHEHAS CTENSHE, YHEHOE IREHNC) {OanHCE) (pacimbposka noanweH)
3aseayrommii kadenpoii InepreTHrn W . E.I'. 3eunna
(HaIBaHHe KadeapL) {nimscs) {pacppoRKa NOINHCH)

Pykosoautens oOpasosaTensHOH nporpamMMbl DNEKTPOIHEPreTHIECKHE CHCTEMBI M LH(POBLIE
TeXHOIOTHH

A
Jlonent kadenpsl DHEpreTHKH, A

K.T.H., IOIEHT A’% /;/ d B.H. KypesiHos

(NOTHHOCTE, VHEHAA CTETICHD, YUEHOE TAHHE) - {pacIdpoBKa NOATHEH)

Pykosogurens obpasosatensnoii mporpammbl  Lludposeie cuctemsl  penelinoii  sammpTel M
ARTOMATHKH

3asenyrommii kadenpoii DHepreTHKH, . i
K.T.H., IOLIEHT | E.I'. 3enuna
(J0/TKHOCTS, YHEHER CTENEHE, YHEHOE TBAHHE) (ndanmch) { pacLIMdipoBKa NOATHEH)

Pykosomurens ofpasoparenbHeix mmporpamMM [HAPOIIeKTPOCTAHUMH W LH(POBEIE TEXHOIOIHH,
Hurennexryanshas Bo3o0HOBIAEMAs dHEPreTHKA or=

y

Jlouent kaheapsl JHEPreTHKH, K.T.H.,

i o
JIOLEHT covegy H.B. Baiinakosa
(A0DKHOCTY, YHCHAR CTENCHS, VHEHOE IBAHHE) {mmucb)ﬁ" (pacimdipoRKs NoanHcH)
COI'JIACOBAHO:
3apeyiommii kadenpoii DuepreTuku e E.I'. 3enuna

(nareamme kadieapn) (e (pacumdiporka momscn )



1. OE/IN 11 3AJAY OCBOEHUSA JUCHUITI/INHBI

Ile/lb 0OCBOEHMS JUCHMIUIMHBI COCTOUT B TIPUOOPETEHWM 3HAHWM M YMEHWH T0 3KOJIOTWH, (DOPMHPOBAHUH HABBIKOB 0 TPAMOTHOMY TPUMEHEHUIO
OCHOBHBIX TIOJIO)KEHUM AWCLIMIUIMHBI, HarpaB/eHHBIX Ha ToJjiyuyeHWe (yH/JaMeHTalbHbIX 3HAaHUM 00 9KOJIOTHYeCKUX CHCTeMaX U 0COOEHHOCTSX WX
(GYHKI[MOHHMPOBAHUS B YCIOBUSX aHTPOTIOTeHHON Harpy3ku, palldOHa/JbHOM MCIO/b30BaHUM MaTepUalbHBbIX U YHepPreTHUYecKUX pecypcoB, OpraHu3aluu U
TIPOBe/IeHUH paboT 110 TMKBUALNH ITOC/IeJCTBHI aBapyid, KaTaCTpOd, CTUXUMHBIX OeZCTBHIA.

3ajauamMu AUCIUILUTHHBI AB/ISIOTCH:

OCBOEHME OCHOBHBIX TeOPETUYECKHX MOJIOKeHUU Kypca 3KOJI0THH;

niprobpeTeHre IOHUMaHUSI TPO0OJIeM 3KOJIOTHH, CBSI3aHHBIX C JIeSITe/TbHOCThIO UesiOBeKa;

OBJIafIeHHe YMEHUsSMHU JIOTUYeCKU MBIC/IUTh, OOOCHOBBIBATb MECTO U POJIb IKOJIOTHUECKUX 3HAHWM B TPAKTUUECKOH /[1esTe/IbHOCTH JIFOZEH,
pPa3sBUTHMU COBPEMEHHBIX TEXHOJIOTWM; OMpefeNiTh COCTOSTHUE 3KOJOrMUecKWX CHUCTeM B TMPUPOJE W B YCIOBUSX TOPOACKUX M CeNbCKUX
1oCe/IeHHH; MPOBOAUTEL HAOMIOEeHUS 3a TIPUPOAHBIMM U UCKYCCTBEHHBIMU 3KOCHUCTEMaMHU C T1eJTbF0 MX OIMMCAHUS M BBISB/IEHUS €CTECTBEHHBIX U
aHTPOMNOTreHHbIX U3MEeHEeHUI;

pa3BUTHE MMO3HABATeIbHBIX UHTEPECOB, UHTE/UIEKTYaTbHBIX U TBOPUECKUX CITOCOOHOCTEH 00ydaroIuxcs B TPOIiecce U3y4eHUs SKOJIOTHY; MyTeil
pa3BUTHUs TIPUPOJI00XPAHHOMN JIeITeTbHOCTH; B X0/ie pPabOThI C pa3/TMUHBIMU UCTOYHUKAMU WH(MOPMaLIWY;

BOCIUTaHWe YOeXIEeHHOCTH B HeOOXOAMMOCTH parjMOHAIBHOTO TPUPO/OII0/Ib30BaHUs, OEpeXXHOTO OTHOIIEHUs K TIPUPOAHBIM pecypcaMm H
OKpY>Katollleli cpefie, COOCTBEHHOMY 37I0POBBIO; YBa)KeHUsI MHEHUs OTIIOHEHTa IMPU 00Cy»KAeHNH KOJI0rMuecKux mpobem;

HCTO/Ib30BaHUe MPUOOPETEHHBIX 3HAHWM W YMEHWH TI0 3KOJ0TWM B TIOBCEIHEBHOW >KU3HU /i1 OL[eHKH ITOC/Ie/ICTBUI CBOEH JesaTellbHOCTU (U
JiesiTeNTbHOCTA JPYTHX JIFOZiei) TI0 OTHOILEHWIO K OKpY’Kalollleil cpejie, 370POBBIO APYTUX Jofiell M COOCTBEHHOMY 3[0DOBBIO, COOJIIOJEHUIO
TpaBUJI TIOBeIeHUs B TIPUPO/E.

dopmupyembie y 00yuaroiierocss KOMIeTeHIIUM W 3aljlaHUpPOBaHHbIe Pe3y/IbTaTbl 00y4eHHUsl AVCLIMIUIMHE, COOTHECeHHble C HWH/UKATOpPaMH
AOCTH)KeHHUS KOMIIeTeHLUMH:



Koj u HaumeHOBaHMe
KOMIIEeTeHI[UH

Kop 1 HauMeHOBaHHe HHAMKATOPa
JIOCTHOKEHHUS KOMIEeTeHIINH

3aniaHUpOBaHHbIE Pe3y/IbTAaThl 00yUeHUus

OIIK-2 CrnocobeH MpUMEHSITh
COOTBETCTBYHOIUI ¢bu3mKo-
MaTeMaTHYeCKUu arfrapar,
MeTO/IbI aHaM3a U
MO/Ie/IUPOBaHMUs, TeOPeTUYeCKOTro
u 3KCIIePUMEHTA/TBHOTO
WCC/IeIOBAaHUST  TPU  pelleHuH
npodeccroHaTbHBIX 3a/jau

OIIK-2.5. leMoHCTpUpYyeT
TOHMMaHue (PU3NUYeCcKUX sIBJIeHUH
Y TIpPUMeHsIeT 3aKOHbI MeXaHUKH,
TepMO/IMHAMUKH, 37IeKTpUUecTBa
Y1 MarHeTusmMa

3HaTh:
- OCHOBHBIE 3aKOHOMEPHOCTH B3aMMO/IEHCTBUSI COOOIIECTB KUBBIX OPraHU3MOB
(B TOM uMC/Ie — M UeI0BeUeCcKOro CoLuymMa) ¢ IpUpoJHOW Cpejoi;

- 0COOEHHOCTH BO3/IEWCTBUS Pa3HbIX OTpac/iell XO3SMCTBEHHOUW [esTe/TbHOCTH
yesioBeKa Ha OKPY’Karollyl0 Cpeay;

- OCHOBHbIE BU/IbI 3aTPsI3HEHUsI OKPY Katolliei cpe/ibl;

- TIOC/IeJCTBUS 3arpsi3HEHUs OKPY’Karolljell MPUPOJHOW Cpefbl [i/Isi uesioBeKa U
HaceJieHUsl B 1]eJI0M;
- OCHOBHbIE MYTH peanu3aljiy NPUPOJ00XPaHHOM JesiTe/IbHOCTH;
- OCHOBHbI@ HOPMATUBbI KaueCTBa OKpY>Karolllel cpe/ibl;
- OCHOBHbIE 3aKOHO/JaTe/IbHbIe aKThl Poccuy 1 MeXX/IlyHapOo/iHble COTJIallleHusl.
yMeTb:
- I'PaMOTHO aHaJM3MpOBaTh M CaMOCTOSITEIbHO M OLIeHWBAaThb 3KOJIOTMUYECKYHO
cUTyaluto B Mupe 1 B Poccuu;
- BBISIBNSATH (PAKTOPbI pHCKAa OCHOBHBIX 3ab0sieBaHM uesioBeKa, CBSI3aHHBIX C
3arpsi3HeHUeM OKpY Katollei MpUpoHON Cpe/ibI;
- JesiaTh 000CHOBaHHbIE, /J0Ka3aTe/IbHbIe BHIBO/IBI;
- IJIAHUPOBATh TUTIOBbIE MEPOTIPUSITUS TI0 OXPaHe TIPUPO/IbI;
- pa3pabaThiBaTh TPAaKTHYeCKWe pEKOMEHZALIMH 10 COXpPaHeHHIO TMPUPOJHON
cpefbl;
- TIpUMEHATb HOPMaTHUBHBIE TpaBOBble akThl Poccuiickoit ®enepaiiu B cdepe
9KO0JIOTUH U 37JpaBOOXPAHEHHUSI;
- caMOCTOATeIbHO paboTaTth ¢ yueOHOM, HAyYHOUN U CITPAaBOYHOM JTUTEPATYPOH.




2. MECTO JUCIIAIUIMHBI B CTPYKTYPE OBPA30BATEJ/IbHOM ITPOT'PAMMEBI BO

ducuuriimHa OTHOCUTCS K (haKy/IbTaTUBHBIM AUCLIUTIMHAM.

JIMcLUTUIMHA SIB/ISIETCSI BO)KHBIM I11arOM B OBJ/IaZIEHUH CTY/IEHTaMU JTF060T0 Mpoduist KOMIETEHIUSIMU T10 TIPUMEHEHHIO0 METO/I0B OLIEHKH TIPUPO/IHBIX
(haKTOpOB Cpe/ibl, TFIAHUPOBAHUS B 00/1aCTH OXpaHbI PUPO/IbI, HABBIKAMU PabOTHI C 3aKOHOJaTe/IbHBIMM U MHCTPYKTHBHBIMHM MaTepraiaMy B 00/1aCTH OXpaHbl
TIPUPOJBL.

Pe3ynbTarhl 00yueHUs, IMOTyYeHHbIe [P OCBOEHUM AUCLUTUIMHBI, HeOOXOIUMBI ITPH U3YyUeHHH C/IeAYIOUUX JUCIUIUINH: «be30macHOCTh

JKU3HEeATETbHOCTHY, « XUMUsD», « DU3NKa».

3. CTPYKTYPA 1 COJEPXAHUE TNCHUII/INHbI
3.1. CTpyKTypa JUCHUI/IMHbI
OO611jast TPy JOEMKOCTb JUCLIMTUIMHBI COCTaB/IsIeT 2 3aueTHBIX e/JUHHULI, 72 Jaca.

PasjieNn qUCLIATTHHbI PacripesienieHrie TpyZj0eMKOCTH pa3zena (B yacax) o BUJam CojiepkaHuie CaMOCTOSITeTbHOM
. I5e] o, )
Ne DopMa MPOMEXKyTOUHOi o i E 5 yueOHOM paboThI paboThI
i aTTecTaiyn Yo s GE) KoOHTaKTHas KOHT- (c ykasanueM Ne uctouHuka no m. 5.1 u
Mg§g|l @ CP CTpaHHI| B HeM)
(no cemecmpam) &) O | Jlex | Ip | JIa6 | KIIP | UKKII | TIA pOJb
M3yueHne TeOpeTHYECKOTO U
B3aumopeiicTBue MPaKTHYECKOr0 MaTepHasa:
TEeII09HePreTHYeCKOro 00beKTa [6], crp. 18-30, 31-95
< - [5], cTp. 12-23, 119-135, 210-226
1 | c okpyxaroei cpefou. 11 1 2 2 — - - — 7 — B )
bITTIO/THEHHWE JOMalIHero 3aJaHud:
Kputepun OLleHKH KauecTBa [4], cTp. 46-51, 68-71, 83-91, 92-97, 102-
OKpY>Karolllel cpeJibl 111.
o W3yuenue TeopeTuyeckoro u
HerarupHoe Bo3/ieHCTBYe . MIPaKTHUUeCcKoro MaTepurasna:
TIPOMBIIIJIEHHBIX IpeAIIpUATUN [5], cTp. 227-249, 250-273, 276-325
2 | Ha OKpY’Karollyo cpejy. 11 1 2 2 — - - — 7 — [6], cTp. 277-298
OCHOBHBIe HArNpaB/IeHus 10 ero BeIno/iHeHWe JOMaLIHEro 3a/aHus:
[4], cTp. 184-189, 190-191, 192-193, 194-
HIDKEHU
CHIDKEHIO 198, 199-204, 205-211, 213-215, 216-222
3 | 3amura aTMoChepsl. 11 1 2 2 - - - - 7 - U3yueHue TeOpeTHYECKOro U
OKOIOrM3aLyst MPAKTUYeCKOT0 MaTepuaia:
TeXHOIOIMYECKIX TIDOIIECCOB [5], cTp.388-398, 399-416, 417-424
poy ’ [6], cTp. 308-321, 326-339, 340-366
3aiiura rufpocohepsi. BhINo/IHeHye JOMAILHEro 3aaHus:
Nn>KeHepHbIe pelieHus. [4], cTp. 224-231, 234-242, 260-265, 278-




Paszen nuciivryiuHeL.

PacripeiesieHre TpyI0eMKOCTH pa3zena (B yacax) 1o BUfaM

CopeprkaHue CaMOCTOSITeTbHOU

o o
No dopma poMeKyTOUHOM e i E g yueOHoOI paboTsI paboThI
/I aTTecTalun Y Sz s KoHTakTHast KoHT- (c ykazanueM Ne uctouHuka no m. 5.1 u
R s ¢ Y CP CTPaHHI] B HEM)
(no cemecmpam) = O | Jlex | Ip | JIa6 | KIIP | MKKII | TIA pOJIb
CHWwKeHUe «OTXOAHOCTH» 286
nipeanpusaTuid. besorxogHas
TeXHOJIOTUSI
CHmwKeHHe TeIlyIOBOr0 V3yuyeHHre TeOPeTUUECKOTO U
BO3/IeHICTBUS Ha OKPY KaIOLIy0 MpakTUYeCcKoro MaTepuara:
cpeny. CHIDKeHue [6], cTp. 366-372, 374-386
o [5], cTp. 425-455, 456-458, 459-468, 487-
4 | 53HeproeMKOCTH IpeATpUsITUH, 11 1 2 2 — — — - 7 - 496
KadK HallpaBJ/IeHHe BrinosiHeHve fomallHero 3ajjaHus:
pecypcoc6epexxerusi. Teruio [4], cTp. 290-297, 309-313, 327-334
YTHIM3aLMOHHOe 000pyI0BaHue.
OKOJIOTUYeCKOe HOPMUPOBaHUe. W3yyeHue TeOpETUUECKOTO U
CoCTosiHUe OKpYJKarollleli cpejibl MIPaKTUUeCKOro MaTeprana:
¥ 3/J0pOBbE HaCe/IeHusl. [6], cTp. 391-395, 396-399
[5], ctp. 502-506, 507-518, 519-525, 526-
5 OKOHOMHYECKUe MeXaHU3MbI 10 1 ) ) 3 B B B 6 B 537
pa].[HOHaf[bHOFO Brinonnenue AOMalllHero 3a/iaHus:
IIpUPOA0II0/Ib30BaHUSA U OXPaHbl [4], cTp. 335-341.
OKpY’Karollleil cpefibl.
JKOJIOTUYECKU MOHUTOPUHT
3aueT IIPOBOJUTCS B YCTHO# opme 110
3aueTr 18 1 - - - - - 0,3 - 17,7 | pesynbratam yCrieBa@MOCTH COT/IACHO
TporpamMmMe 3adeta
Hmozo 3a cemecmp 72 1| 10| 10| - - - 03| 34 17,7




[Mpumeuanue:/lek — nekuuu; IIp — mpaktudeckue 3aHATUs; JIaO — saboparopHbie pabothi; KIIP — ayauTOpHBIE KOHCY/IBTAL[UM TI0 KypPCOBBIM
npoektam/paboram; MKKII — wuHauBUAYyanbHble KOHCYIbTALMA II0 KYPCOBBIM TipoekTam/paboram; ITA — mpoMexxytouHas arrectauus; CP —
caMocCTosiTe/TbHast paboTa CTyjeHTa.



3.2.KpaTkoe coep>xaHue pas3/ie/10B
1cemectp

1.B3aumodelicmgue menao3Hepzemuyecko2o 0bsekma ¢ okpydicaroujeli cpedoii. Kpumepuu
OUeHKU Kauyecmed OKpydicaroujeli cpeobl

[TpobsieMbl  B3aUMOJIEMCTBUSI ~ SHEPreTUKM C  OKpyKawomied  cpemoi.  CTpykTypa
TeIJIOHePreTUUeCKOW CHUCTeMbl TPOMBIILJIEHHOTO TPEATNPUSTAS C yUYeTOM B3auMOJEHCTBUS C
OKpy>Karoiedl cpefioii. VICTOUHMKYK 3arpsi3HeHUs] OKpY’Karolllell cpe/ibl Ha Teryio3HepreTHYecKux
ob6bekTax. OlleHKa B/IMSHUS TeIJIOOHEPreTHYeCKUX CUCTeM Ha OKpyXKawiyr cpeny. Cxema
B3aUMO/IENCTBUSI 0OBEKTOB SHEPreTUKH C OKpY»Karored cpenoi Ha mpumepe TOC. PaccenBaHue
HarpeTbIX BbIODOCOB OT OJWHOYHOTO HMCTOUHWKA. KpUTEpHWU OLeHKHM KauecTBa OKpYyKarolei
cpenbl. BosgelictBre TOC Ha OKPY’Karollyto Cpefy.

2.HeeamugHoe go30elicmeue NnpoMblULIeHHbIX Npednpusimuti Ha OKPYyXCarwyro cpedy.
OcHo8Hble HaNPagaeHus N0 e20 CHUMCEeHUIO

Bugel 3arpsisHeHusi OKpyskaroljeli cpezbl. Bo3zelicTBue Ha arMocdepy. OJKOJOTHYeCcKUe
TOC/IeICTBUST  3arpsi3HeHust atMocdepbl. BosgeiictBue Ha rugpocdepy. ODKOJOTrHYeCKHUe
TIOC/IeZICTBHS 3arpsisHeHust Tapocdepsl. HarpapieHust MH)KeHepPHOM 3all[uThl OMochepshl.

3. 3awjuma ammocgepbl. IKoa02u3aYUS MeXHOA02UYeCKUX npoyeccos. 3awjuma audpocgepbi.
HnoiceHepHble peweHusi. CHUM#CeHUe «0omxo0Hocmu» npednpusmuil. be3omxo0Has mexHosno2us
OKOJIOTH3alMsl  TeXHOJIOTHUECKUX TporjecCoB. OuUKMCTKAa Tra30BbIX BBIOPDOCOB OT BpeIHBIX

nipuMeceii. PaccerBaHue ra30BbIX BEIOPOCOB B aTMocdepe. 3ammura riugpocdepbl. MeTo[bl OUMCTKH
CTOUHBIX BOJ. OCHOBHBIE TIOHSATHS U OMpejeneHus 0e30TXOAHOM TeXHOJ/IOTHH. be30TXO/HbIe
Npou3Bo/[CTBa. [IpuHIUMBI 6e30TX0AHBIX TexHOoJ/orui. Criocobbl repepabOTKM U YTH/IW3aAL[UH
orxozoB. Knaccudukaiyss MeTo0B miepepabOTKU TBepPAbIX OTX0Z0B. CKIaZIMpOBaHHE OTXO/OB.
Ytumzanus otxooB. Cxuranue (TepMuueckoe 06e3Bpe)KMBaHie) OTXOOB.

4.CHuceHue mensi0go20 8o30elicmausi Ha OKpyicarowyio cpedy. CHuUdCeHue 3Hep2oemMKocmu
npednpusmull, KAk HanpaeneHue pecypcocbepedcerus. Tenio ymuiuzayuoHHoe 06opyoosaHue.
[TpUHLIUIIBI CHY)KEHUST TeIJIOBOTO BO3/IeHCTBUSI Ha OKpY»Karoliyto cpefly. CHiKeHUe TeTlsIOBbIX

BbIOpoCcoB. Vcrmonb3oBaHWe —YTWIM3ALMOHHOTO 006opyzaoBaHus. CHIDKeHHe 3SHEeProeMKOCTH
TIpeITIPUSITUI KaK HarpaB/ieHre pecypcocOepekeHusl.

5. DKosno2uyeckoe HopmuposaHue. CocmosiHue oKpydcaroujeli cpedbl U 300p08be HACeeHUsl.
OKOHOMUYeCKUe MexaHU3Mbl PAYUOHA/IbHO20 NPUPOOONO/1b308AHUS U OXPAHbL OKpYXcaioujel cpeobl.
DKO/102UUYeCKULl MOHUMOPUH2

l'urueHnueckoe HOpPMHPOBaHUE TOKa3areseii aTMocdepsbl, rUApocdepsl, MOUYBbI U MPOJYKTOB
nutanusi. [IpenensHo foryctumbie KoHieHTpauuu (ITJK). IpeaenbHO [omycTHMbie BBIOPOCHI
(I14B). IMpepensHo pomyctumele copockl (IIC). CanurapHo-3aiuTHble 30HbI (C33). JKomorus u
3/10poBbe yesioBeKa. [IpuposiHbie U aHTpoMoreHHble (aKTOPHI, OTpeie/stolIe 3[J0pPOBbe UeloBeKa.
NuauBuayanbHOe U TIOMYJIALIMOHHOE 370POBbe. IJKOJOTMUeCKWe TMPUHIUIBI  PaLMOHAIBEHOTO
WCTIO/Ib30BaHUsl  TMPUPOJHBIX  pecypcoB W OXpaHbl  Mpupofbl. OCHOBbI  SKOHOMMKHU
TIPUPO/IOTIO/IH30BaHUs. JKOMIOTUUeCKre T1aTeXu. DKOJIOTUUeCKU MOHUTOPUHT.

3.3. Tembl MpaKTUYECKHX 3aHATHI

1 cemecTp

1. BbIOpOCHI 3arpsi3HSIOIIMX BeleCTB aBTOTPAHCIIOPTHLIMU CPeJICTBAMU B aTMOC(epHbIN BO3yX
(2 yaca).

Yi1ep6 ot 3arpsizHeHUst aTMOCQepbl KOTeJTbHBIMU MPeANpUsTUsIMU (2 yaca).

SddeKTHBHOCTL PabOTHI OUHMCTHBIX COOPYKeHUH (2 yaca).

Y1iep6 ot 3arpsi3HeHUst BOl0eMOB(2 yaca).

BnusiHYe 5/1eKTPOMarHUTHBIX 10/1el Ha IPUPO/HbIe SKOCUCTeMbl. J1eKTPOMarHuTHbIE 1107151
WCTI0/Ib3yeMble B IIPOU3BO/CTBEHHBIX YC/IOBUSX (2 uaca).

W



3.4 Tembl 1a00paTOPHBIX padoT

JlabopaTopHbie paboOThl yUeOHBIM TJIAHOM He TIPelyCMOTPEHBI.
3.5 PT'P

PI'P yueOHBIM IJ1TaHOM He TIPeAyCMOTPEHBI.

3.6 TeMaTHKa KypCOBBIX MPOEKTOB/KYPCOBBIX PadoT

KypcoBoii npoekT/KypcoBasi pabota yueOHBIM T/IaHOM He TTPeAyCMOTPEHBI.



3.7. CooTBeTCTBHE pa3/ie/ioB JUCIUIUIUHBI U (JopMUpPYeMBIX B HUX KOMIIeTeHI[Hi

Homep 1 HaMeHOBaHHe pe3y/bTaTOB 00pa30BaHus WHpekc Howmep pasjienia AUCLMIIMHDI (B COOTBETCTBHUM C 1. 3.1)
1 cemect ®opMbl KOHTPOIS
10 JUCLIMIT/IUHE KOMITeTeHL] p
(B COOTBETCTBUU C pa3zenom 3) uu 3

3HaTh:

OCHOBHBIE 3aKOHOMEPHOCTH B3aUMO/IeMCTBUS

COOOILECTB >KMBBIX OPraHU3MOB (B TOM UHUC/Ie — U T " .

o " T «/ICTOUHUKMU 3arpsi3HeHUsT OKPYXK )7

YyeJI0BeueCcKoro ColjuyMa) C IIpUPO/IHON Cpefioi; OIlK-2.5 ec cTo 3arpAsue OKPYIHAIOILE
cpe/ibl Ha TeMI03HEPreTHUECKUX 00BEKTaX»

0COOEHHOCTH BO3/€HCTBUsA pa3HbIXx oTpacied xo- | OITK-2.5

3S91ICTBEHHON [leATe/IbHOCTM UesloBeKa Ha OKpYy- .
TecT «Buppbl 3arpsi3HeHUs] OKpY’Karolljel cpejbl.

JKaroLylo Cpeay; o L
Bo3peiictBue Ha armocdepy. Bo3gelicTBue Ha
rugpocdepy.  DKOJOTUYECKHe  TI0CJIe/ICTBUS
3arpsi3HeHus1 ruipocdepbi»

OCHOBHBIE BU/bI 3arpsisHeHUs okpyskatolel cpeap;; | OTTK-2.5 Tect «3aumra rugpocdepsl. MeToJbl OUMCTKU

TI0CJIe/ICTBUS 3arpsi3HEHMsT OKpY Karolleii pUpoJHON CTOUHbIX  BOZ.  OCHOBHbBle  MOHATUSL U

CpeZibl [/1s1 UeJloBeKa U HacesleHus B L|eJIoM; X orpe/iesieHus1 6e30TXOAHOU TEXHOIOTUN»

OCHOBHble TIYyTH peajv3alii TPUPOA0OXpaHHOM OIIK-2.5
Tect «[IpUHLMIBI CHY)KEHUS TEMJIOBOTO

JlesATeNIbHOCTH; N

o BO3/e/ICTBUS Ha OKPY’KalOILYIO Cpefly»

OCHOBHble HOpDMaTHUBBEI KadeCTBa OKpY’Karolleh

cpefbl;

OCHOBHbIE 3aKOHOJaresbHble akThl Poccun u mex- | OTTK-2.5 Tect «OCHOBBI 5KOHOMUKHU

JlyHapoZHble CorlalleHus TIPUPO/OIO/Ib30BaHUs. DKOIOTUUYeCcKHe TIaTeXu.
OKOJIOTUYeCKUY MOHUTOPHHI»

Ymets:

OTIK-2.5 KontposbHas paborta

rpaMOTHO aHa/IM3UPOBaTh U CaMOCTOSITEIbHO U «OnpeiesieHre Macchl BLIOPOCOB 3arpsi3HSIIOLIMX

OLIeHMBATh KOJIOTMUECKYIO CUTYaL|UI0 B MUpe U B BeIlleCTB aBTOTPAHCIIOPTHBIMU CpeJCTBaMH B

Poccuy; aTMOC(epHBIN BO3AYX»

BBISIB/ISITH (JAKTOPBI PHCKAa OCHOBHBIX 3a00/1eBaHUIH OIIK-2.5 KoHnTposnbHast paborta

yesI0BeKa, CBSI3aHHbIX C 3arpsis3HeHHEeM OKpYrKaroIlei

«OueHka ymepboB OT 3arps3HeHUs] aTMOCQepsl




TIPUPOJHOM Cpefibl;

KOTeJ/IbHBIMU TIPeATTPUATUAMMN»

nenatb 000CHOBAHHBIE, I0Ka3aTe/lbHble BBIBO/IBI; OIIK-2.5 KonTposnbHast pabota

[JIAHUPOBATh TUIIOBbIE MEPOIIPUATHS 10 OXpaHe «Pacuer 3ddexTrBHOCTH pabOThl  OUMUCTHBIX

MIPUPOABL; COOPY>KeHUM»

pa3pabaTbiBaTh MMPAKTUUECKHE PEKOMEH/IAL[HUH 110 OIIK-2.5 KontposbHast pabota

COXpaHeHHIo MIPUPOJHOI Cpebl; «OneHKa yiiep6ba oT 3arpsi3HeHs] BOZ0EMOB»
OTIK-2.5 KonTposnbHas paborta

MIPUMEHSTh HOPMaTHBHBIE TIPABOBbIE aKThI
Poccutickoit @efepariuu B chepe 3KOIOTUA U
3/]paBOOXpaHeHUs

«BrusiHMe  37MeKTPOMarHWTHBIX — 1Mojied  Ha
MPUPOZIHBIE  9KOCHUCTeMBI.  Pacuer  yacToT
3/IEKTPOMarHUTHOTO ~ TIOJIT ~ MCMOJIb3YeMBIX B
TIPOU3BO/ICTBEHHBIX YCTOBUSIX»

Bcezo uacoe Ha pazden oucyunauHbl
(8 coomeemcmeuu ¢ n.3.1)




4. KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHBIE OIDEHOYHBIE MATEPHUAJIBI
JIJI TEKYIIETO KOHTPOJIA YCIIEBAEMOCTU U ITIPOMEXYTOUYHOHN
ATTECTAIVHA 110 JUCHIUIIV/IMHE

4.1. Tekyiimii KOHTPOJIb YCIIEBaeMOCTH 10 AUCLMILIMHE:

1 cemecTp
— TeCTUpOBaHUe:
1. Tect «/CTOUHMKHM 3arpsi3HeHUsI OKPY>KaroL|er Cpe/ibl Ha TeryI03HepreTUYeCKUxX
oObeKTax»

2. Tect «Bupl 3arpsi3HeHuUs1 OKpysKatollel cpefibl. Bo3geilicTBre Ha aTMocdepy.
BospetictBue Ha ruzipocdepy. DK0I0rHYecKre NoCcae/ICTBYS 3arpsI3HeHUs THAPoCcGepbl»

3. Tecrt «3awmura rugpocdepbl. MeTobl OUMCTKY CTOYHBIX BOJ|. OCHOBHBIE MTOHSITUS U
oripe/iesieHusi 0€30TX0JHON TeXHOIOTUK»

4. Tect «IpyHLMNIBI CHW)KEHHS TEIJIOBOTO BO3/J€MCTBUS Ha OKPY>KAKOLIYI0 Cpesly»

5. Tect «OCHOBBI 5KOHOMUKH TIPUPOJOII0/Ib30BaHUs. DKOIOTHYeCKHe I1J1aTexXU.
OKOJIOTUYECKU MOHUTOPUHI»

— KOHTDOJIbHBIEe PabOThI:

1. KoutposbHasi paboTa «Omnpe/iesieHre MacChl BLIOPOCOB 3arpsi3HSIONIUX BEIeCTB
aBTOTPAHCIIOPTHLIMU CPe/ICTBAMU B aTMOC(EPHBIN BO3yX»

2. KonTtpospHast paborta «O1jeHKa yiiepOoB OT 3arpsi3HeHUst aTMOC(hepbl KOTe/TbHBIMU
TpeANpUATUAMI»

3. KonrtponbHas pabora «Pacuet 3¢pekTBHOCTH pabOThl OUMCTHBIX COOPYKEHU»
4. KonTtposbHas paboTa «OlieHKa yiiepba OT 3arpsis3HeHUsi BOJJ0eMOB»
5. KonTposnbHas paborta «BiusiHre 3/1eKTPOMarHUTHBIX 110716l Ha TIPUPOJHBIE SKOCHUCTEMBI.

Pacyet yacToT 3/1eKTPOMarHUTHOIO I10J11 UCII0/Ib3YEeMBbIX B IIPOU3BO/ICTBEHHbIX
YCIIOBUAX»

BaﬂﬂBHO-pEﬁTHHFOBaH CTPYKTYPa OUCHUILIMHBI ABJIAETCA IMPUIOKEHHUEM A.

4.2. HpOME)KyTO'-lHaH aTTeCTAlMsAa 110 JUCIIUMII/IMHEe (‘laCTI/I }I[I/[C]_(I/Il'lfll/ll-lbl):

1 cemecTp
3aueT C OLIeHKOM.
OrneHka orpefiesisieTCsl 10 COBOKYITHOCTU pe3y/IbTaTOB TEKYLLer0 KOHTPOJISI yCIIeBaeMOCTU B
cootBeTcTBUM C [losokeHreM 0 Oa/IbHO-PEUTHHIOBOM CHCTeMe [jisl CTyJeHTOB ¢wimana HAY
«M3W» B r. Bo/mkckom.

B npunokeHue K AUMJIOMY BHOCUTCS OLleHKa, MoJTlyueHHas 3a 1 cemecTp.

IIpumeuanue: OlleHOYHble MaTepuajabl MO AWCLUIUIMHE MpUBeJeHbl B (DOHJE OLeHOUHBIX
Marepuasios OITOIL.
5. YYHEBHO-METOJUYECKOE OBECIIEYEHUME JUCIIUIT/IMHBI

5.1. ITeuaTHbIe ¥ 3/IEKTPOHHBbIE U3JAHUS:

1. MapwunueHnko, A.B.Okosorusi [Dy1eKTpoHHBIN pecypc]: yue6HUK / A.B. MapuHyeHKo. — 8-e
W3/., CTep. - O/eKTpPoH. TeKctoBble naH. — CII6.: Jlanb, 2020. https://biblioclub.ru/index.php?
page=book&id=573333



2. TynskoBa, O.B. Dxonorus.[neKTpoHHBIN pecypcl: yuebHoe rocobue / O.B. Tynsakosa. —
2-e u3[., cTtep. — ONeKTpoH. TeKcToBble AaH. — CII6.: Jlaub, 2019. https://biblioclub.ru/index.php?
page=book&id=575175

3. BeromkuH, A.I'.OCHOBbI MH)XEHEPHOU 3KO0JIOTMU[DJIeKTPOHHBIN pecypc]: yueb. mocobue /
O.A. KpusomewH. — 2-e Wu3Z., cTep. O/EKTPOH. TeKCToBble paH. — CII6.: Jlawb, 2021.
https://e.lanbook.com/book/152483

4. [JlenmcoB, B.B.Jkosorusi U oxpaHa OKpyskatouled cpefpl. [IpakTUKyMm. [DeKTPOHHBIM
pecypc]: yue6Hoe rocobue /B.B. [lenucos, T.U. [IpoBoBo3oBa, b.1. Xopywkuii A.I'. [u gp.]. — 2-e
u3f., cTep. — DJIeKTPOH. TeKcToBble faH. — CI16.: Jlans, 2019. https://e.lanbook.com/book/124585

5. Kopobokun, B.1.JOkosnorus :Yuebnuk / B.. KopobkuH, JI.B. Ilepeaenbckuii — 7-e u3f. —
Pocros v/[1: ®enukc, 2004. — 576 c.

6. Ma3syp, N.N.Kypc urxeHepHOU 3konoruu: Yueonuk / .. Ma3yp, O.1. MonziaBaHoB — 2-
e u3z. — Mocksa, 2001. — 502 c.

5.2 JIIieH3MOHHOE M CBOOOJHO pacnpocTpaHsaeMoe MPOrpaMMHoe ofecrieyeHuHe:
Microsoft Word, Microsoft Excel, Power Point.

5.3. HTepHeT-pecypchl, BK/IOYasi NpogecCHOHA/IbHBIE 0a3bl JaHHBIX U MH()OPMaMOHHbIE
CIpaBoOYHbIE CUCTEMBbI:

YuuBepcureTckasi nHbopMarmoHHas cuctema «POCCHUS» https://uisrussia.msu.ru

CripaBouHoO-T1paBoBasi cucteMa «KoHcynbTtanT+» http://www.consultant-urist.ru

CripaBouHo-TipaBoBasi cucteMa «['apanT» http://www.garant.ru

Ba3aganneix Web of Science https://apps.webofknowledge.com/

ba3sa maHHbIX Scopushttps://www.scopus.com

[TopTtan oTKpbITEIX JaHHBIX Poccutickoit @efepaiuu https://data.gov.ru

basza OTKpBITBIX [JaHHbIX MWUHMCTEpPCTBA TpyJa M COLMaJbHOM 3amutel P®
https://rosmintrud.ru/opendata

Basa ganHbeix HayuHoii snekTpoHHo# 6ubmiorekn eLIBRARY.RU https://elibrary.ru/

ba3a faHHbIX 1podecCcoHa/IbHBIX CTaHAapTOB MUHUCTEPCTBA TPY/Aa U COLIMAILHOM 3all{UTh
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

Ba3bl aHHbIX MUHKCTEpCTBa 5KOHOMUUECKOro pa3BuTus PP http://www.economy.gov.ru

ba3a oTKphIThIX AaHHBIX PochurmonuTopuHra http://www.fedsfm.ru/opendata

OnektpoHHast 6a3a faHHBIX «V3maTesnbcTBO JlaHb» https://e.lanbook.com

denepanbHasi TocyAapcTBeHHasi MH(GOpMalMoHHast cucteMa «HarMoHasmbHasi 37eKTpoHHast
oubsmmoreka» https://H36.pd

HarmoHanbHbIN TIOpTast OH/IaiiH 00yueHus: «OTKpbITOe oOpa3oBaHue» https://openedu.ru

OnekTpoHHas 0a3a gaHHbIX "Polpred.com O630p CMU" https://www.polpred.com

Odurmanbhbiii  caiit  @eflepabHOTO areHTCTBA [0 TeXHUYECKOMY DeryJIMpOBaHUIO0 U
MeTpoJioruu http://protect.gost.ru/

OnektpoHHast 6ubmoreka MOUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHUE JVCIIUITI/INHBI

JIeKI[MOHHbIE U TIPAKTUUECKHe 3aHSTHS MPOBOJATCS B yueOHBIX ayJAUTOPUSX, CHaO’KeHHBIX
MY/IbTUMEMMHBIMU CPeJICTBAMH /ISl UHTEPAKTUBHOTO 00y4eHHs, 000pYZOBaHHBIX Har/isiIHBIMU
nocobusimu,  obopyZoBaHWEeM  [jis  TOKa3a  OOyvaromuMx  MarepuasoB,  CPeACTBaMHU
3BYKOBOCIIDOM3BE/IeHUs1, JOCKOW ayJUTOPHOHM, 000py/I0BaHUEM [i/Isl TIPeJICTAaBIeHUs TIpe3eHTarui
(na3mMeHHas aHe b, ePCOHA/bHBIN KOMITBIOTED).



ITpunoxenue A

BA/IVIbHO-PEUTUHI OBASI CTPYKTYPA JUCIUIIIUHBI

JKOJIOTUSA

(Ha3BaHWe JUCLMIUIUHBI)

1 cemecTp
ITepeueHb KOHTPOJILHBIX MEPONPUATUN TEKYIIero KOHTPOJIA yCIeBaeMOCTH M0 AMCHMILIUHE:

KM-1 TecT «VICTOUHMKY 3arpsi3HEHHsT OKPY)KAIOIIel Cpe/ibl Ha TerI09HepreTHYecKnx 00beKTax»

KM-2 KonTtponbHas pabora «Onpe/iesieHre MacChl BRLIOPOCOB 3arpsi3HSIIOIINX BEIECTB
aBTOTPAHCIIOPTHLIMU CPeJCTBAaMU B aTMOC(hepHBII BO3yX»

KM-3 Tect «Buzpl 3arpsizHeHUs OKpY Karolllei cpefnl. Bo3zelicTeue Ha atMocdepy. Bo3zeticTBue Ha
rugpocdepy. DKoMOTHUYecKre Moc/eCTBUS 3arpsisHeHus TUAPOCGeph»

KM-4 KontpornbHasi pabota «OrieHKa yiriepOoB 0T 3arpsi3HeHrst aTMoChephbl KOTeTbHBIMU TIPE/ITIPHSTHSIMID

KM-5 Tect «3atmura ruapocdepbl. MeToAbl OUUCTKY CTOUHBIX BOJ. OCHOBHbBIE TTOHATUS U OTIpeie/leH s
0€e30TX0/JHO! TEXHOJIOTHI»

KM-6 KonTtponbHas pabota «PacueT 3¢heKTUBHOCTH pabOThI OUUCTHBIX COOPY>KEHHI»

KM-7 TecT «[IpUHIMMBI CHWKEHUS TETUIOBOTO BO3JEMCTBUS Ha OKPY KakoIIyIO Cpeay»

KM-8 KoHTponbHast paboTa «OtueHKa yiriepba OT 3arpsi3HeHHUs1 BOJJOEMOB»

KM-9 TecT «OCHOBBI 5KOHOMUKH IIPUPO/0II0/Ib30BaHUsl. JKOJIOTMUeCcKUe TIaTeXku. JKOJI0TMUecKUuii
MOHUTOPHUHI»

KM-10  KontpomnbsHast paboTa «BusiHIe 3/1eKTPOMarHUTHBIX T10/1el Ha TPUPO/HbIE 9KOCUCTeMBL. PacueT yacToT
3/IEKTPOMAarHUTHOLO T10JI5 UCTIO/Ib3yeMbIX B [IPOU3BO/CTBEHHBIX YC/IOBUSIX»

Bup npoMe)xXyTOYHOM aTTecTalily — 3a4eT C OLIeHKOM.

TpynoeMKOCTb AUCLUIIIMHBL =2 3.e.

Homep Pazpen aguciMriviHbI Nupekd KM-1{KM-2 | KM-3 [KM-4|KM-5KM-6 |KM-7|KM-8| KM-9|KM-10|  3auer
paszena| KM:

BsaumopelictBue
TeTI03HePreTUYeCKOro
00BeKTa C OKpy’Karoliei
cpenoii. Kputepuu orjeHKU
KauecTBa OKpY’Karolei
cpejibl

HerartuBHoe Bo3elicTBUE
TIPOMBIIITIEHHBIX
TIpeJNIpUATAN Ha
OKDY>Kalol[y1o cpefly.
OCHOBHBIe HarpaB/eHUs 110
€T0 CHYKEHHIO

3amuTa aTMocdepsbl.
DKOJIOTM3aLus
TEeXHOJIOTUYECKUX
MpOLIeCCOB. 3aluTa
ruzapochepsl. IHKeHepHbIe
pelieHust. CHI>KeHUe
«OTXOZHOTW» TIPeTPUITHI.
be30Tx01Hast TEXHOJIOTUS

4 CHWKeHYe TerI0BOro + | + +
BO3/eli-CTBUS Ha
OKpY’KaroLyI0 cpefy.
CHKeHHe 3HeproeMKOCTH




TIpeJNIpUATHM, KaK
HaripaBJ/ieHUe
pecypcocbepexkenus. Terio
YTWIN3alJMOHHOE
obopy/ioBaHHe

DKOJIOTUYeCcKoe
HopMupoBaHue. CocTosiHUe
OKpY’Karolleli cpefibl U
3/10POBbE HaceeHusl.
JKOHOMHYeCKHe MeXaHU3Mbl

+ +
pal[MOHa/ILHOTO
MPUPOJOMNO/b30BaHuUs U
OXpaHbl OKpY>KarolLiei cpeibl.
JKOIOTMYeCKHUii MOHUTOPHHT
MuHuMasbHbIN 6a/ut 3a KM 7 7 7 7 7 60
MaxkcumanbHbIH 0amt 3a KM 12 12 12 12 12 | 100




MuHMCTEpPCTBO HAYKH M BbICIIEro oopasoBanusi PO
denepasibHOE TOCYIAPCTBEHHOE 0I0/IKeTHOE 00pa3oBaTe/IbHOE YUpPe:KIeHue
BbICIIIET0 00pa30BaHUA
«HaumoHnanbHbIH HCCJIe10BaTENbCKUN YHUBepcUuTeT «MIW»

duanana PI'bOY BO «<HNY «MDHU» B 1. BoslikckoM

Hanpagnenne noarorosku: 13.03.02 DneKTpo3HepreTnka 1 3JeKTPOTEXHUKA

HaumeHnoBanne o00pa3oBaTeIbHOM NMPOrpaMmMel: JJIEKTPOIHEPreTHYECKHe CHCTEMbl M IM(POBbIC TEXHOJIOTHH,
Hudposeie cucTeMbI peJieiiHON 3aIUTHI U ABTOMATHKH, [ MAP03JIeKTPOCTAHIMH M U (POBBIE TEXHOJIOTHI

YpoBens 00pa3oBaHusi: 6akajaaBp

®opma o0yueHHUs: OUHAS

OneHo4nblie MaTepuaJibl 10 JTMCHUILIMHE

®T/1.03 DKOJIOT USI

Boukeknii 2022



OHCHO‘IHBIC cpeacTBa il OUCHKU 3alUIaHUPOBAHHBIX PE3YJIbTATOB O6y‘IeHI/IH 110 JUCHHUIIIINHE,
COOTHCCCHHBIX C MHAUKATOPpaMU JOCTUKCHUA KOMHGTGHHHﬁI

- IJJAHUPOBATh THUIIOBBIE MEPOMPHUATHS IO OXpaHe
MIPUPOJIBI;

3aHHaHI/IpOBaHHBIe PE3yIbTAThI O6y‘l€HI/I${ KOHH
110 THCIHTUIHHE UHAWKATOPOB OHeHO‘IHOG Cpe€acTBO
JIOCTHIKEHUS (THIT 1 HAMMEHOBAHNUE)
KOMIICTCHIIUN
3HaTh:
. Tect «McTOUuHUKHN

- OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOICHCTBUS JATPASHEETA OKPyKAIOMIEH

COOOIIIECTB KUBBIX OPTaHU3MOB (B TOMU qHCie - u OIIK-2 Cpemsl Ha

YEJI0BEUECKOr0 COLIMyMa) C MPUPOJIHON CPEIOH; TeILIOSHEPTETHTECKIX
00BEKTaX»

Tect «Buabl 3arpsi3HeHUs
- OCOOEHHOCTH BO3JICHCTBUSA pa3HBIX OTpaciei OKPYIKarOIIEH CPebl.
XO34MCTBEHHOM  JEATEIbHOCTH  4YeJOBEKa  Ha Bospeiicteue Ha
OKpY>KaIOIIyI0 CpemIy; OIK.2 atMoctepy. BozneiictBue

- OCHOBHBIE BHJbl 3arpsi3HEHUS] OKpYKarolen Ha Tuapochepy.

Cpenpbl; DKOJIOTHYECKUE
MTOCJIC/ICTBHS 3arPsI3HEHUS
ruzipochepr»

- IOCIICICTBHS 3arpsi3HEHUS OKpY>KaroIeu Tect «3ammuTa

MPUPOJHON Cpeapl JUIsi 4YeJOBEKa M HACEJICHHS B ruzapocdepsl. MeToast

LICJIOM; OIIK.2 OYHCTKH CTOYHBIX BOJI.

- OCHOBHBIE TyTH peaIU3alru TPUPOIOOXPAHHOMN OCHOBHBIC TTOHATHS B

JIeITEIILHOCTH; onpeeneHus: 6e30TXOTHOM
TEXHOJIOTHI

. Tect «IIpuHLIMTIBI

- OCHOBHbIE HOPMAaTHBBI KayecTBa OKpY>Karouei CHIDKCHNS TCILIOBOIO

CpeabL; OLK-2 BO3JICHCTBUA Ha
OKPY>KaIOIIYIO CPEITY)»
Tect « OCHOBBI SKOHOMHKH

- OCHOBHEBIC 3aKOHOJATEIIbHEIE akThl Poccuum u MIPUPOIOTIONB30BAHMUS.

MEXIYHAPOJAHBIC COTJIAICHUSI. OIIK-2 DKOJIOTHYECKHE TUIATEIKH.
OKOJIOrTYECKHI
MOHHUTOPHHI»

YMeTh:

KontponbHas pabota
rPAMOTHO AHAJM3UPOBATh W CAMOCTOSITEIBHO U «OnpeneneHre Macchl
OIICHUBATh HKOJOTHYECKYIO CHUTYyallMl0 B MUpPE U B BBIOPOCOB 3arpsA3HSIONTNX
Poccuu; OIIK-2 BEILIECTB

ABTOTPAHCIIOPTHBIMU

CpelcTBaMH B

aTMOC(EPHBIA BO3TYX»

. KonrponsHas padora

- BBISBIISATH (JAaKTOPHI PUCKA OCHOBHBIX 3a6oneBaHI/n:I «OnenKa ymep6os ot

YeIOBEKa, vCBSIBaHHBIX C 3arpsi3HEHUEM OKpYXKarolen OITK-2 SAIPASHEHM ATMOCHEpEI

TPUPOHOM CpCIEL, KOTEJILHBIMHA
PEATPUSITHSIMID)

- 1eJ1aTh 00OCHOBAHHEIC, JOKA3aTCIbHbIC BBIBOJIBI; OIIK-2 KonTponbnas pabota

«Pacuet a3ppexTuBHOCTH
paboThl OUHUCTHBIX




COOPY>KEHUIN»

- pa3palaTbiBaTh MPAKTUYECKHUE PEKOMEHJAIMH T10 KonTponbhas pabota

COXPAHEHUIO MPUPOJIHON CpeIbl; OIIK-2 «Onenka ymep0a ot
3arpsi3HEHUs] BOJOEMOBY»
KonrponsHas padora
«BnusHne

- IpPUMEHATh HOPMAaTHBHBIE IPAaBOBBIE  AKTHI 3JIEKTPOMArHUTHBIX TOJEH

Poccuiickoit ®Denepauuu B chepe SKOIOTUM U Ha TIPUPOTHBIC

3/IpaBOOXPAHEHHUS; OIK.2 9KOCUCTEMBI. Pacuer

- CaMOCTOSTENILHO paloTaTh ¢ y4yeOHOW, Hay4YHOU U 9acToT

CIIPaBOYHOM JIUTEPATYPOH. 9JIEKTPOMATrHUTHOTO I1OJIS
HCIIOJIb3YEMBIX B
IIPOU3BOJCTBEHHBIX
YCIIOBHSIX»

Couepmaﬂne OLHCHOYHBIX CPEACTB. IIxana u KPUTECPUHU OLICHUBAHUSA
Tect «HUCTOUYHUKH 3arpsi3HCHUSA 0pr>1<alomeﬁ cpeabl Ha TEIVIOOHEPIEeTHYECCKUX

00BLEeKTaX»

Tect cocrout u3 8 Bonpocos. Bpems BeimonHenus 10 MuHyT.
ITpumep BapuaHTa TeCTa:

Ne

/i HaunmenoBanme TecToBOro 3a/1aHrA 1 BapUaHTbl OTBETOB

1 1. K anTponoreHHsIM JaHama@TaM OTHOCATCS:
a) MoJIsi, TPAHCIOPTHBIE MaruCTpau;

0) moJte3aIrTHBIC MOJIOCH, KaHAITHI;

B) NIPOMBIIIUICHHBIE arJIOMEPAIH, IIPYIbl;

I') BCE BBIICIEPEUHUCICHHOE.

2 2. [Ipsimoe Bo3/1eiicTBHE YeI0BEKA HA 'KUBOTHBIX 3aKJII0YAETCH B:

a) ru0eNr )KUBOTHBIX OT XUMHUECKUX BEIICCTB, IPUMEHICMBIX JJIs1 OOPHOBI ¢ BPSTUTEIISIMHE TOJICH;
0) rubenu u3-3a MOKapOB, BO3HUKIIIAX B PE3YJIbTATE TPO3BL;

B) rulesu n3-3a MUACMUHN 3a00JICBAHHIA;

I') THOENTH )KUBOTHBIX B CIIEJICTBHE 3aCYXH.

3 | 3. KocBeHHOe BJIMsSIHME YeJI0BEKAa HA )KUBOTHBIX OKA3bIBAaeTCs B pe3yJbTrare:
a) BEIpYOKH JIeCOB, CTPOUTEIIECTBA CET;

0) pacmaike crernei, MPOKJIaIKU JI0POT;

B) OCYIICHHS OOJIOT, CTPOUTENECTBA TOPO/IOB;

I') BCE BBIIICIEPEUHCICHHOE.

4 | 4. HauGoabuiee Bo3/1elicTBHE U3 BCeX BUAOB TPAHCIOPTA HA COCTOSIHHE OKPY:KaIoNIei cpebl OKa3bIBaEeT:
a) aBTOMOOMJTLHBII;

0) BHYTpPEHHUI BOAHBIH;

B) JKEJIC3HOIOPOIKHBIH;

T') TY)KEBOI

5 | 5. AHTponoreHHoe Bo3/JelicTBHe HA IPHUPOAY NPOABJISAETCS B:

a) Pe3KOM COKpaIeHUH TUIONIaJ1 HEHAPYIIEHHBIX €CTECTBEHHBIX YKOCHUCTEM;
0) yMEHBIIICHUH OHOJIOTHYECKOTO pa3HO00pasus;

B) MOSIBJICHUSIX IIPU3HAKOB HapylIeHHst OMoc(hepHOro paBHOBECHS;

T') BCE BBINIETICPEINCICHHOE.

6 | 6. AHTpomoreHHoe Bo3JelicTBHE Ha MPUPOAY NPOABJSIETCS B:

a) Pe3KOM COKpalIeHUH HEBO30OHOBIISIEMBIX MUHEPAIBHBIX PECYPCOB;
0) pe3koM COKpaIlieHHH HEBO30OHOBIISIEMBIX TOIUTMBHBIX PECYpPCOB;
B) YBEJIMYEHUH OTXO/I0B TPOU3BOJICTBA M MOTPEOICHUS;

T') BCE BBIIICIEPEUUCICHHOE

7 7. HanMeHb1Iee BO31eiiCTBUE U3 BCeX BUAOB TPAHCIIOPTA HA COCTOSTHUE
OKpY:KaloLleil cpeabl OKa3bIBaeT:

a) aBTOMOOWJIHHEIH;

0) BHYTpCHHUI BOIHBI;

B) JKEJIE3HOIOPOIKHBIH;

') MOPCKOH.

8 | 8. IIpsimoe Bo3/1eiicTBHE YeJIOBEKA HA sKHUBOTHBIX 3aKJII0YAETCS B:




a) FI/I6CHI/I JKUBOTHBIX OT XUMHUYCCKUX BCUICCTB, IPUMEHACMBIX JJI 60p]:-6])1 C BpCAUTEIAMU HOHeﬁ;
0) rubenu u3-3a MoXKapoB, BOHUKIIUX B PE3YJIbTATE TPO3bI;

B) TH0eNH 13-3a dMUACMHUH 32a00JICBaHHUI;

T') THOEITH JKUBOTHBIX BCIICJICTBHE 3aCyXH.

I[To pe3ynbTaTamMm TECTUPOBAHUS BBHICTABIISICTCS:
— 8 6a/UIoB eciii MPAaBUIILHO BBITIOJIHEHO HEe MeHee 90% 3amanmii.
— 6,5 6amnoB, eciu MPaBUIIHLHO BBHITTOIHEHO HE MeHee 80% 3amanuii;
— 5 Gana, ecii MpaBWJIBHO BHITIOJIHEHO He MeHee 50% 3agaHmuil.

Tect «Buabl 3arpsi3HeHMsl OKpyxkawiueil cpeabl. Bo3geiictBue Ha armocdepy.
BozaeiictBue Ha ruapocdepy. IKoI0rHYECKHE MOCHAEICTBHSA 3arpsi3HeHus1 ruapochepbn

Tect coctouT u3 8 Bonpocos. Bpems BbinonaHenust 10 MuHyT.
ITpumep BapuaHTa TecTa:

No /i HanMeHoBaHue TECTOBOrO 3aJjaHus U BapUaHTLI OTBCTOB

1 3arpszHuTe M aTMOC(EPHI 110 ATPEraTHOMY COCTOSIHUIO JeJISATCS:
A) T'opstune 1 X0JIOIHBIE.

B) Xumuueckue u Gpusndeckue.

C) I'azoo0OpasHble, )KUAKUE U TBEP/IBIC BEIIESCTBA.

1) I'azo00pa3uble , )KUAKHE U a3PO30JIEHBIE.

E) Opraanueckue U HeOpraHU4IeCcKue.

2 OCHOBHOIi NPUYMHOI pa3pyuIeHNsI 030HOBOT'O CJIOSI SIBJISIETCS :
A) brosiornyeckue OTXO0bI JKUBOTHBIX.

B) Be10poChl IPOMBIIIUIEHHBIX TTPEATPUATHIA.

C) ®peoHsI.

JI) Cxxuranue uCKOImaeMoro TOIUIHBA.

E) KanrneporeHnneie BemecTna.

3 HawuGosiee pacnpocTpaHeHHbIil BU/I MPSIMOT0 PeryJMpOBaHUs BOJAHBIX PECYPCOB:
A) CTpouTenbCTBO BOIOXPAHUIINIL.

B) CtpourenscTBO KaHAIOB.

C) 3a60p BOABI C TOMOIIHIO HACOCOB.

1) Usmenenwue pycina pex.

E) COop cTouHBIX BOA

4 IIpuponnbie pecypchbl HEOGX0AMMBIeE ISl KU3HEIEATETbHOCTH YeJIOBeKa:
A) TIpoayKTHI MUTaHHUS.

B) Dxonoruveckue.

C) DHeprernieckue.

J) Jlec.

E) CripbeBsie.

5 K ucuepnaemMbIM NpHpOAHBIM pecypcaM OTHOCSIT:
A) Kocmuueckue.

B) ®nopa, payna, mousa.

C) ConmHeuHast panuarms.

D) Bozgpt MEpOBOTO OKeaHa.

E) AtMocdepHslif Bo3yx

6 ITo cTeneHH 0YMCTKH MPOMBIIIJICHHBIC OTXO/ABI IJSATCS HA:
A) Ilpoxoasmue O4UCTKY, HETPOXOASIIIE OUUCTKY.

B) BriOpacsiBacMbIe 10JIE OUUCTKH.

C) Ilepnoauueckue U HEIEPUOANIECKHE.

D) OpranunzoBaHHbIi ¥ HEOPTaHU30BAHHBIMN.

E) lopsiumie u xonoHbIE.

7 IIpoMbIlJIEHHBIE BBIOPOCHI N0 CNIOCO0Y MONaiaHus B aTMoc(hepy aeasarcs Ha:
A) Xumndeckue u GpuanvecKue.

B) Xonoansie u ropsuue.

C) Opranndeckre 1 HeOpraHHYECKHe.

D) OpranusoBaHHbIe 1 HEOPTaHU30BAHHBIE.

E) I'a3000pazHble, )KUAKHE U TBEPBIE.




8 Yto caesiaHO HA MEPBOM JdTalne Pa3BUTHA IKOJIOTHH?

A) CobpaHO MHOTO BUJIOB )KUBOTHBIX

B) N3yuenne npupoibl 3aMEHSETCsl TOCIOACTBOM CXOJIACTUKU M OOTOCIIOBHSI.

C) Hayuunnuch UCmosib30BaTh OTOHb U OPYAMS TPY/a.

D) H3y4en kpyroBopOT BEIIECTB.

E) Hakomen u cucreMaTi3upoBaH (HakTHIECKUI MaTepuall 00 yCIOBHSX KU3HU
JKUBBIX OPraHU3MOB.

[To pe3ynbTaraM TeCTUPOBAHUS BHICTABIISICTCS:
— 8 6ayuIoB eciy MPAaBUIILHO BBINIOJIHEHO HEe MeHee 90% 3amanmii.
— 6,5 6anmnoB, eciu MPaBUIIBLHO BBIOIHEHO HE MeHee 80% 3ananuii;
— 5 Gamna, ecnu MpaBWIBHO BHITIOJIHEHO He MeHee 50% 3agaHmuil.

Tect «3amura rugpocdepbl. MeToabl OYUCTKH CTOYHBIX BOJA. OCHOBHbIE NMOHATHA H
onpenejieHusi 6e30TXOTHOH TEXHOJIOTHI»

Tect cocTout u3 8 Bonpocos. Bpems BeinonHenus 10 MuHyT.
IIpumep BapuanTa Tecra:

Ne

o/ HanmenoBaH#e TeCTOBOTO 3aaHud U BapUaHThl OTBETOB

1 YcTaHOBHTE HEPAPXHUIO CHCTEM MOHMUTOPHHIA OT MPOCTOr0 K CJI0KHOMY:
a) r106anbHbIM (HOHOBBI MOHUTOPUHT;

0) MOHUTOPHHT UCTOYHHKOB;

B) pETHOHAJIBHBII MOHUTOPHUHT;

T') UMITAKTHBI MOHUTOPHHT;

2 IIpennpusitusi, Ha KOTOPBIX OCYLIECTBJIsIETCA Kak A00bIYa, TaK M XUMHYeCKas
nepepadoTKa ChIPbs MO0 MOTEHIHATBHBIM BO3MOKHOCTSIM 3arpsi3HeHusi omocdepnbl
OTHOCHATCSH:

a) K IepBoil rpymre;

B) K TpEThEH TPYIIIE;

0) K0 BTOpOI rpymIIe;

I') K YETBEPTOM rpyrmrme

3 K oOopynoBanuioo s yJaBJIMBAHMSA NbLIA CYXHM CHOCO0OM, OTHOCSITCH:
a) MbUIEOCAIUTENbHBIE KaMEPBI;

0) LIUKJIOHBI;

B) abcopOepsr;

T) CKpyOOepsr;

1) IEHHBIE annaparsl;

4 K oGopynoBanuio 1is yJ1aBJIuBaHUs MbLIA CYXHM CIIOCO0O0OM, HE OTHOCATCS:
a) MbUIEOCAIUTENbHBIE KAMEPBI;

0) LIUKJIOHBI;

B) BUXPEBbIE LIUKIIOHBI;

') HacaJIOYHbIC OaITHH;

5 JoxkaeBple W OT  TasiHUs  CHera  CTOYHbIe  BOJAbl,  HA3bIBAKTCH:
a) MPOU3BOJICTBEHHBIE;

0) OBITOBBIC;

B) atMoc(epHEbIe;

I') KOMOMHUPOBAHHEIE;

6 Jasi 3ajepKaHusi KPYMHBIX 3arps3HeHUl W YACTHYHO B3BENIEHHBIX BelleCTB
NPUMEHSIOT:

a) YCpEIHUTEIb;

0) peleTKy;

B) drsTp;




') OTCTOMHHK;

K ¢pu3uKo-XxuMHYeCKHM MeT0aM OYHCTKH CTOYHBIX BOJI HE OTHOCSITCH:
a) roTauus;

0) SKCTpaKIIHS;

B) MOHHBII OOMEH,;

I') IPOLEKUBAHHUE;

CoopyxeHusiMH  JJsl OHOJIOTHYECKOW OYMCTKH CTOYHBIX BOJI SBJISIIOTCH:
a) OMOoPUIBTPHI;

0) a3pOTEHKH;

B) OKCUTEHKH;

T) 03epa;

J1) OpyJibl;

I[To pe3ynbraTtamM TECTUPOBAHUS BBHICTABIISIETCS:

— 8 6ayIoB eciiy MPaBUILHO BBINIOIHEHO HEe MeHee 90% 3amaHuii.

6,5 0anIoB, ecu MPaBUIHLHO BEITIOTHEHO He MeHee 80% 3amaHuii;

— 5 Gajuta, eciii IPaBWIILHO BBITIOJIHEHO HE MeHee 50% 3a1aHuid.

Tect «IIpUHUIMIBI CHHKEHUS TEIIOBOI'0 BO3/AeHCTBUA HA OKPYKAIOLIYIO CpeaAy»

Tect coctout u3 8 Bonpocos. Bpemst BeinoniHeHUs 10 MUHYT.
IIpumep Bapuanra tecra:

g;')n HanMeHoBaHHe TECTOBOTO 33JJaHUS M BAPUAHTHI OTBETOB

1 Y10 OTHOCUTCH K BTOPUYHBIM HEPreTHYEeCKNM pecypcam?
a) yroJib
0) ApeBecHOE TOILUIUBO
B) DJIEKTPOIHEPT S
T') TEIJIO MPOAYKTOB CTOPaHUs

2 JI1s1 4ero He MOKET HCIOJIb30BATHCS OUMIIIEHHAS] CTOYHAsA Boaa?
a) MOJIUB CIIOPTUBHBIX 00BEKTOB
0) mokapoTy1ieHne
B) IPUTOTOBJICHUE MTPOYKTOB MUTAHUS
') MOiiKa TpOTyapoB

3 JIJ1sl 4ero He MOKeT UCIOJIL30BAThHCS OYUINIEHHAS CTOYHAS Bojia?
a) MOJIUB CIIOPTUBHBIX OOBEKTOB
0) mokapoTyIIeHne
B) IPUTOTOBJICHHUE MTPOTYKTOB IMATAHUS
') MOiiKa TPOTyapoB

4 IMpenensno nomycrumsbliii Boiopoc (IIAB) — 3To:
a) 9TO BBIOPOC JJAHHOTO BEUIECTBA B OKPYIKAIOIIYIO CPETY B €MHUILY BPEMEHH, HE
OKa3bIBAIOUIHI BIMSIHAE HA 3[JOPOBHE YEJIOBEKA U €T0 MOTOMCTBO NP KOHTAKTE C HUM
(BelecTBOM) B TEUEHHE ONPEEIIEHHOTO MPOMEKYTKA BPEMEHU
0) 5TO BEIOPOC BEIIECTBA, HE OKA3bIBAIOIINI BIMSHUE HA 3/J0POBbE YEIOBEKA U €T0
MMOTOMCTBO TIPH €KEHEBHOM KOHTAKTEe C HUM (BEIIECTBOM) B T€UEHHUE 8 4aCOB B TEUECHHUE
Bcero pabodero craxa
B) MaKCUMaJIbHOE KOJIMYECTBO BEIIECTBA, KOTOPOE MOXKET OBITh BHIOPOIIIEHO B BO3YX
JAHHBIM TPEINPUITAEM B SAMHUILY BPEMEHHU, HE BEAyIIee K MPEBBIIICHUIO B BO3YXE €T0
MpeieabHO AOMyCTUMOM KOHIIEHTPAIUU
1) MAKCUMAJTbHBIN 00bEM CTOYHBIX BOJI, BHIOPACHIBAEMBIX B BOJHBIM OOBEKT 32 SUHUILY
BpPEMEHH, HE IPUBOSAIINN K MPEBBILICHUIO B BOJIE IPEIEIBHO AOMYCTUMOI
KOHIIEHTPAIIMHU JAHHON MPUMECH

5 K kakoii 000/104Ke 3eMJIM OTHOCATCS TaAKHe KOMIIOHEHThI, KaK 3eMHasi Kopa,

MAHTHSA, TOYBEHHbIH CJI0H?

a) atrmocepa




0) runpocdepa
B) Ouocdepa
r) TuTocdepa

6 K kakoii rpynmne npupoaHbIX pecypcoB OTHOCATCS He(Th, ra3, Topgh?
a) MUHEPaJIbHO-CHIPbEBHIE

0) PHEepreTHIecKue

B) BOJHbBIE

T') Cpea03alINTHBIC

7 YTOo He OTHOCHUTCH K HCTOYHUKAM 3arpsisHeHust atMochepbi?
a) MpuIeBbIE OypH

0) JiecHBIE TTOXKAPHI

B) U3BEP)KEHUE BYJIKaHa

r) cTouHble BoJIbl JKKX

8 Kak Ha3piBaeTcsi Mepa 103bl PAAHOAKTUBHOIO 00JIyYeHus1?
a) OeKKepenb

0) 6ap

B) pacnaj

') aKTUBHOCTh

[To pe3ynbTaraM TeCTUPOBAHUS BHICTABIISICTCS:
— 8 6ayuToB eciM MPaBWIIBHO BHITIOJIHEHO He MeHee 90% 3amanwuil.
6,5 O6aIoB, €ClIM MPaBUJILHO BBHIMIOJIHEHO HE MeHee 80% 3amanuii,
— 5 Gama, eciiy IpaBHIIBLHO BBITIONHEHO HE MeHee 50% 3amanuil.

Tect «OCHOBbI JKOHOMHUKM INPHPOAONOJIb30BAHUA. JKOJOTHYECKHE IJIATEKH.
IKOJIOrn4ecKHii MOHUTOPHUHI»

Tect cocTout u3 8 Bonpocos. Bpems BeinonHenus 10 MuHyT.
IIpumep BapuanTa Tecra:

Ne

i HanmenoBaHnue T€CTOBOrO 3ajaHUs M BADUAHTBI OTBETOB

1 YTo HEe OTHOCHTCHA K (PU3HYECKHUM 3arPA3HUTEIAM OKPY KaKoLeil NpupoaHOT
cpenbi?
a) IyM

0) BubOpanus
B) SJICKTPOMATrHUTHBIC U3JTYUCHUA
T') paIMOAKTUBHBIE BEIOPOCHI

2 Hcxoas u3 yero paccUMTHLIBAKTCS NMPeieibHO J0NMYCTUMbIE BHIOPOCHI BPeIHbIX
BellecTB (BbIOepUTEe HEBEPHbI BAPUAHT)?

a) KOJIMYCCTBO NCTOYHUKOB 3arpsA3HCHUA

0) BbICOTA PACIIOJIOKEHUS HCTOYHUKOB 3arpsS3HEHUS

B) HaJIMYME BOJAOEMOB BOJIM3U UCTOUHUKOB 3arpsi3HEHUS

I') pacnpezeseHue BBIOPOCOB BO BpEMEHH M ITPOCTPAHCTBE

3 B kaxoii 30He IbIMOBOTO (paKkesia MAKCMMAJIbHA KOHIEHTPAus BLIOPOCOB?
a) 30Ha nepedpoca pakena

0) 30Ha 3aBIMJICHHSI

B) 30HA YIYIICHUS

T') 30Ha IOCTENIEHHOTO CHUYKCHHSI YPOBHS 3arpsi3HEHUS

4 IIpeneasno nonmycrumslii copoc (ILJIC) — aro:

a) MaKCHUMaJIbHOE KOJIMYECTBO BEILIECTBA, KOTOPOE MOKET ObITh BHIOPOIIIEHO B BO3AYX
JAHHBIM NPENPUATHEM B €IUHUILY BPEMEHH

0) 3TO BBIOpPOC BEIIECTBA, HE OKA3BIBAIOIIUI BIMSIHUE HA 3/[0POBLE YEIIOBEKA U €T0
MIOTOMCTBO TNIPH €KETHEBHOM KOHTAKTE C HUM (BEIIECTBOM) B T€UEHHE 8 4acOB B TEUECHHUE




BCETo paboyero craxa

B) 9TO BBEIOPOC TaHHOTO BEIIECTBA B OKPYIKAIOIIYIO CPEIy B €AWHUILY BPEMEHH, HE
OKa3bIBAIOIIHNI BIMSHHUE HA 37I0POBBE YEIOBEKA U €r0 IOTOMCTBO ITPHU KOHTAKTE C HUM
(BelecTBOM) B TE€UEHHE ONPEEIIEHHOTO MPOMEKYTKA BPEMEHU

1) Macca BEIIEeCTBa B CTOYHBIX BOJaX, MAKCUMAIILHO JIOITyCTUMAsl K OTBEICHHIO B IAaHHOM
MeCTe B €IMHUILY BpEeMEHH U He npuBozsmas k npessimennto [1JIK nanroro BemecTsa B
KOHTPOJIFHOM pacTBOpE.

5 YeM 10/5KHA OTAEIATHCS KHJIAs 3aCTPOHKA 0T MPOMBIILIEHHOT0 MpeanpusTus?
a) CAaHUTapHO-3aIIUTHON 30HOMI

0) 3ab6opom

B) KUBOU U3ropoabIO

T') 30HOH nepedbpoca dakena

6 Kakoii npouecc He OTHOCUTCSH K MeXaHHYeCKOH 0YNCTKe OT B3Beceil u
AUCTEPCHOHHO-KOJIOUIHBIX YacTHI?

a) MPOLEKUBAHUE

0) abcopOnus

B) OTCTaBaHUE

r) puibTpoBaHue

7 B pe3yabTare Kakoro Npou3BOACTBA BO31eHCTBHE HA OKPY:KAIOIIYIO Cpeay He
NpeBbIIAET YPOBHS, JOMYCTUMOI0 CAHUTAPHO-TUTHEHUYECKUMHU HOpMaMu?
a) 6e30TX0/THOE

0) MaJIOOTXOTHOE

B) BOJHOE

') MAIIMHOCTPOUTEILHOE

8 Kakoii ki1ace orxo10B HauooJ1ee onacen?
a) 1 kmacc
0) 2 xacc
B) 3 Kiacc
r) 4 KJjacc

[To pe3ynbTaraM TeCTUPOBAHUS BHICTABIISICTCS:
— 8 6ayuToB eciy MPaBWIIBHO BHITIOJIHEHO He MeHee 90% 3amanwuiil.
6,5 O6anIoB, €ClI MPaBUJILHO BBHIMIOJHEHO HE MeHee 80% 3amanuii,
— 5 Gama, eciiy paBUIIBLHO BBITIONHEHO HE MeHee 50% 3amanuil.

KonTposbHass padora «OmnpeneneHue Macchl BbIOPOCOB 3arpsi3HAIOIIMX BelleCTB
ABTOTPAHCNIOPTHBLIMHU CPeICTBAMM B aTMOC(epHBI BO3AYyX»

B mnHacrosmee BpeMs OJHMM M3 OCHOBHBIX HCTOYHHUKOB 3arpsisHEHHs aTtMochepHoro
BO3/yXa ABISAIOTCS aBToTpaHcnoptHbie cpeactsa (ATC). Ha moOom npennpustuu, B TOM YUCIe U
Ha 00BbEKTaX HHEPreTHKH, UMEETCSl aBTOMAPK,, KOTOPBIH 3arpsi3HseT aTMOC(hEpHbIN BO3IYX.

B ocHOBY MeTonMKM pacueTa BHIOPOCOB BPEAHBIX BELIECTB aBTOMOOUIBHBIM TPAaHCIIOPTOM
3aJI0)KCH HOPMHPYEMBI YAEIbHBI BBHIOPOC TO aBTOMOOWIISIM OTIENBHBIX TpymHn (Ipy30BEIC,
aBTOOYCHI, JIETKOBBIE) M KJIACCOB (ITO TPY30MOILEMHOCTH, TA0APUTHBIM pa3MepaM sl aBTOOYCOB,
no paboyemy 0oOBEMYy JBHraTessl Ui JICTKOBBIX aBTOMOOWJICH) Ui KaKJOTO THIIA JIBUTATEIIs
(OeH3UHOBBII, MU3eNbHBIN). [Ipu 3TOM BBIOPOC BPEIHBIX BEHIECTB KOPPEKTUPYETCS B 3aBUCIMOCTH
OT psiia HauboJiee CYIIECTBEHHBIX (akTopoB. B pesynbrare, B 00meM BHIE, pacueT MacChl
BPEIHBIX BHIOPOCOB, MOCTyHamuX B arMochepHblii Bo3nyx ot ATC cpeacT, NpoU3BOIUTCA T10

dbopmyre:



M zizlzkzg mijk Lik 22K ijkg
g g

rae M; - macca i-ro BpenHoro Bemiectsa (okcuaa yriepoaa - CO, yrneBomopoaos - CH, okcumios
azota - NOx u ap.);

J - KOJIMYECTBO TPYII aBTOMOOUIIEH;
k - KonmMUYecTBO KJIaCCOB aBTOMOOMIICH B TaHHOW TPYTITIE;

€ - KOJTMYECTBO THIIOB JIBUTATEJICH, MCIIOJIb3YEeMbIX B JAHHOM KJlacce aBTOMOOWIIEH JaHHOU
TpYyTIIbL;

Mijke - TPOOETOBBIN BHIOPOC 1-T0 BPEAHOTO BEIIECTBA aBTOMOOUIIEM j-0i Tpymiibl k -ro
KJlacca ¢ g-bIM TUIIOM JIBUTATeNs TIPU IBKCHUU, T/KM;

Z K ijkg ~ IPOM3BE/IEHIE k03¢ ULMeHTOB BIUSIHUS (PAKTOPOB HA BHIOPOC 1-TO
BPEIHOTO BEIIECTBA aBTOMOOMIIEM j-0if rpymbl k-ro Ki1acca ¢ g-bIM THIIOM JIBUTaTelsL.

[lo neiicTByromelt METOAMKE AJIsl OTACIBHBIX TPYII aBTOMOOWIEH YYUTHIBAIOT pa3iIMyHbIE
Koo duIMeHTa BIMSHUS, B pe3yJbTaTe 4Yero pacueTHble (GOPMYINBI IS i-r0 3arps3HSIONIETO
BEIIECTBA UMEIOT BUJL:

- JUIs JIETKOBBIX aBTOMOOWIIEH k-ro kiacca ¢ JBurateneM g-ro Tumna

Mikg = ik Lk “Kri “Ktig

g &
g

rac Mikg - HpO6€rOBBIfI BLI6pOC 1-ro BpPEAHOI'0 BCHICCTBA JICTKOBBIMU dBTO- MoOwisiMH k-ro Kiacca

(c nBurarenem k-ro pabodyero o6bema) ¢ IBUTATEISIMHU g-TO THIMA MPH IBWKEHUH, I/KM (cM. TabII.
3);

Lkg - npoGer JIETKOBBIX aBTOMOOMIIEH K-T0 Ki1acca ¢ ABUTATCIICM Z-T'0 TUIlA, MJIH. KM,

Kiig - KOXQPUIHMEHT, YIUTHIBAIOIINI W3MEHEHHE BHIOPOCOB 3arps3HSIONINX BEIIECTB
JIETKOBBIMU aBTOMOOWJISIMU IIPU IBUKEHHH;

Kig - K03 PHUIMEHT, YyUNTHIBAOIINN BIUSHUEC TEXHUYECKOTO COCTOSHUS JIETKOBBIX
aBTOMOOWIIEH.

Tabnuua 3.
[IpoGeroBbie BHIOPOCHI 3arpsS3HSIONINX BELUIECTB JIETKOBBIMUA aBTOMOOMIISIMU €
OCH3UHOBBLIM JIBUTATEJIEM, I/KM
Pabounii o0beM ABUraTeNs, 1 HaceneHHbIl yHKT
CO CH NOx
Menee 1,3 11,4 2,1 1,3
1.3-1,8 13 2,6 1,5
1,8-3,5 14 2,8 2.7




- IJIA TPY30BbBIX aBTOMOOMIIEH K-TO Ki1acca ¢ ABUTATCIIEM Z-T'0 THUII

Mikg =mik Lk kni ‘Kri -Ktig 7
& g & g
I7Ie Mixe- TPOOETOBBINA BHIOPOC 1-r0 BPETHOTO BEIIECTBAa IPYy30BBIMH aBTO- MOOWIsAMHU k-ro Kitacca
(k-oii rpy30M0/bEMHOCTH) C ABUTATEISIMU E-TO THUIIA IIPU IBUXKEHUU, I/KM (CM.Tal. 4);

Ly, - mpoGer rpy30BbIx aBTOMOOMIIEH K-ro Kinacca ¢ ABUTaTeNs MU g-ro THUIIA, MIIH. KM;

Kuig - K09 PUIMEHT yunTHIBAIOIIMI HW3MEHEHHE MPOOEroBOro BBHIOpOCA OT YPOBHS
MCIOJIb30BaHUS TPY30MOABEMHOCTH U Mpoodera;

Kiig - KOOQpUIHEHT, yYUTHIBAIOIINN U3MEHEHNE BBIOPOCOB 3arps3HAIONIMX BEILECTB
I'Py30BBIMH aBTOMOOUIISIMU;

Kig - K09 (HUIMEHT, YUUTHIBAIONINHA BIUSHUE TEXHHYECKOTO COCTOSIHUS TPY30BBIX
ABTOMOOWJIEH.

Tabnuna 4. [Ipoberossie BEIOPOCHI 3arpsA3HSIONINX BEIIECTB IPYy30BbIMH
aBTOMOOMIISIMU, I'/KM

['py30H016EMHOCTE Tun HaceneHHplil MyHKT
aBTOMOOMJIS WU ABUTATEIIA
CcO CH NOy
aBToIoe3aa, T
0,5-2,0 b 22 34 2,6
2,0-5,0 b 52,6 4.7 5,1
2,0-5,0 Ji| 2,8 1,1 8,2
5,0-8,0 b 73,2 5,5 9,2
5,0-8,0 ji| 3,2 1,3 11,4

- IJIA aBTO6yCOB k-ro kmacca ¢ ABUTATCJICM Z-T'0 TUIIA, UCTIOJIB3YIOIHUMCA Ha IIEPCBO3KAX h-ro
THIIA

Mikgh mik Lkg Khi Kri Ktig >"

g h g g
rJIe My, - MpoOeroBeIii BEIOpOC I - TO BpeaHoro BemecTBa aBTodycom k-ro xmacca (k-ro rabapura)
C IBUTATEJISIMU -0 THIIA TIPU JABIKEHHUH, T/KM (cM. Tab. 5);

Ligh - mpober aBTOOYyCOB k-ro Kjtacca ¢ ABUTATENsIMH g-TO THIA TIPH WC- TOJIH30BAHUH B
KauCCTBC MApIIPYTHOTO WJIM HAa APYIruX BUAAX IECPEBO30OK, MJIH. KM;

Kigh - K09 punenT, yunToiBaromuii n3MeHeHue IpoOeroBoro BpIOpOca OT BUa MEPEBO30K;

Kiig - K03 punrenT, yuuTeIBarOnnii 13MEHEHHE BBIOPOCOB 3arps3HAIONINX BEIIECTB
aBTOOYyCaMHM MU JBMXKEHUH 110 TEPPUTOPUN HACETICHHOTO MTyHKTA;

Kig - K03 (UIMEHT, YUUTHIBAIOLINHA BIMSHUE TEXHUYECKOI'O COCTOSHUS aBTOOYCOB.

3HaveHus K03(pPUIMEHTOB BIUSHUS IPUBEIEHBI B Ta0nuLe 6.



Taobmua 5
[TpoGeroBbie BEIOPOCHI 3arpsI3HSIONINX BEIIECTB aBTOOYCaMu, T/KM

Kinacc aBrobyca (L Tun HaceneHHbIi myHKT
rabapuTHas JUIMHHA, ABUTATEII CO CH NOx
M)
Oco60 mainbie (L b 13,5 2,9 3
MeHee 5)
Mansiii (6,0 b 44 3,4 6,1
<L< 75)
Cpennnii b 67,1 5 9,9
A 4,5 1,4 9,1
Boabioii b 104 7,7 10,4
(10,5<L<12) i 4,9 1,6 10
Oco60 Gosbmoii (L A 5 1,6 11
>12)
Tab6aura 6.

3raueHus KO3PPUITMCHTOB BIUSHUS B opMyIie

I'pymma asTo Tun Kosgpd Hacenennpiit myHKT
TPAHCIIOPTHBIX ABUTAT HUIIUCHT
CpCACTB S bl
CcO CH NO,
JlerkoBnie B Krig 0.87 0.92 0.95
aBTOMOOWIIH Ktig 1.75 1.48 1
Krig | 0.89 0.85 0.79
T'pysosie b Knig | 0.68 0.87 0.67
aBTOMOOWIH Ktig 2 1.83 1
Krig |  0.95 0.93 0.92
A Knig | 0.68 0.76 0.82
Ktig 1.6 2.1 1
Krig | 0.89 0.85 0.79
Bum Kh1 0.9 0.96 0.89
ABTOGYCHI Ktig 2 1.83 1
Krig | 0.95 0.93 0.92
v Kh1 0.89 0.92 0.93
Ktig 1.6 2.1 1




3ananue:
PaccunTath BasoBbIi BRIOPOC BpEeIHBIX BellecTB (okcuaa yriepoaa — CO, OKCHAOB a30Ta —
NOy, yraeBogoponos — CH) ot aBToTpancnopra 1o Tepputopun ropojia 3a roa. Mlcxonnsle JaHHbIE
CJeayIoIIne:

- TOAOBOM MpoOer (B MIIH. KM) TPY30BbIX aBTOMOOuUIeH ¢ 6en3nHoBbM [IBC

— Ly; rpy3oBBIX aBTOMOOWIEW nu3enbHBIX — L,; aBTOOycoB OeH3MHOBBIX — L,; aBTOOyCOB
Iu3enbHbIX — Ly; JerkoBeiX aBToMOOWied — L, (3HaueHue romoBBIX MPOOETOB HJisi KaXIOTO
BapuaHTa pacyera cM. B Ta0. 7);

- mpoOern  BHYTPHM  MEPEUYUCICHHBIX TPYNNI  aBTOMOOWICH  pacHlpenesstoTcs
MIPOTIOPITMOHAIBHO CTPYKTYpE TapKa: JIETKOBbIE aBTOMOOWIM C pabodyuM OOBEMOM JIBUTATEIIS
menee 1,3 1 — 24 %, 1,3-1,8 1 — 65 %, 1,8 1 u G6onee — 11 %; rpy30BbIe C OCH3WHOBHIM
JnBUTaTeNneM rpy3onoabeéMHocThio 0,5-2,0 T — 18%, 2,0-5,0 T — 68

%, 5,0-8,0 — 14 %,; rpy30BbI€ C IU3EJIbHBIM ABUTATENIEM Ipy30noabEMHOCTBIO 2,0- 5,0 T — 80 %,
5,0-8,0 T — 20 %; cpenuero knacca (8,0-9,5 m) — 80 %, G6onpmoro kmacca (10,5-12,0 m) — 20 %;
aBTOOYCHI C IU3ENBHBIM JIBUTATENIEM, B TOM UYUCIE cpefaHero kmacca — 1 %, OGompiioro kiacca —
44 %, oco0o GoibmIOro Kiaacca — 55 %;

- mpo0OeroBbie BHIOPOCH! 3arpsA3HAIONIMX BEIIECTB MPH JABIKECHHHM aBTOTPAHCIIOPTHBIX
CPEACTB U MOMPAaBOYHBIE KOAPPHUIHUEHTHI (KO3 UIIMESHTHI BIUSIHUSA) 33/1al0TCS.
Pe3ynbTaThl pacyeToB 3aHOCATCS B UTOTOBYIO TaOMHITy 8.

Tabnuua 7.
I'onoBeie mpodern ATC mo TeppUTOpPUH TOPOIa, MITH. KM
Ne L. L, L, L. L.
/1
1 472,41 70,59 253 0 615
2 944,82 141,18 506 0 1250
3 321,44 48,55 201,3 20,4 0
4 567,98 75,66 276,7 25,4 0
5 984,33 154,62 521,6 47,6 0
_ 6 523,55 73,84 260,1 23,9 0
7 237,77 43,67 168,4 18,3 0
8 485 72,34 256,8 22,7 0
9 671,44 83,25 307,8 26,1 0
B 10 338,91 50,72 230 21,1 0
% Tabnuna 8.
dopma npeacTaBIeHUs pe3yIbTaTOB pacueTa.
['pynnel u Bri6poc CO Bri6poc CH Bri6poc NOy CO-+CH+NOy
KJ1ac l‘ TC T %* T % T % T A




JlerkoBeie ¢ 6en3nHOBBIM [IBC pabounm o0bemMom

MmeHee 1,3

1,3 1.8

1,8 1 Gosee
I

HUroro

I'py3oBbie ¢ 6

eH3uHoBbIM JIBC rpy30noabeMHOCTBIO

0,5 2,0r

2,075,0r

5.0 8,0

Hrtoro

['py30BbI€ C 1U3EIbHBIMU JIBUTATEISIMU TPY30I10AbEMHOCTHIO

2,0 5,01

5,0 8,0

Hrtoro

ABTOOYCHI

¢ 6ensuHoBbIMU JIB

C MapupyTHeie

8,09,5m

10,5 12,0 m

Hroro

ABTOOYCHI ¢ Au3enbHbIME JIBC MapuipyTHbIe

8,09,5m

10,512,0 m

bomee 12,0

M

Hroro

Bceero
BBIOPOCHI
BPEIHBIX

BEIIIECTB

— HPOUCHTHI 6epch51 11O OTHOIICHUIO BBI6pOCEl «BCCTO»




KonTtposbHasi padora «Ouenka yumep0oB OT 3arpsi3HeHHsI aTMocdepbl KOTeJIbHBIMH
npeAnpUs THAME»

KoTmoarperatbel KOTENBHBIX pPAa0OTAIOT Ha pPA3MMYHBIX BHAAX TOIUIMBA, U BBIOPOCHI
3arpsi3HSIIONIMX  BEIIECTB 3aBUCAT KaK OT KOJMYECTBA M BUJA TOIUIMBA, TaK W OT BHUIA
Teryioarperara. Y YMThIBA€MbIMU 3arpsI3HSAIONIMME BEIIECTBAMHU, BBIICISIONIMMUCS MPU CTOPAaHUU
TOIUTMBA, SIBIIAFOTCS: TBEPJbIE€ YAaCTHUIIBI (30J1a), OKCHJ YTJIEpPOJia, OKCHIBI a30Ta, OKCHIIBI CEpHI,
IISITHOKUCH BaHaIus.

Br16poc TBepabIx YacTHIl (307161) B ABIMOBBIX Ta3aX KOTENBHBIX OMpeensercs mo Gpopmyre:
M. 8 = eme o( LT)
qr f
r/i€ qr — 30JIbHOCTh TOIUINBA, Y0;
m — KOJIMYECTBO U3PACXOJ0OBAHHOTO TOIUIMBA 3a TOJ, T,

f — Oe3pa3mepHbIil KO3)PUIMEHT, 3aBUCAIIUNA OT TUIMA TONKH W TOIUIMBA; JUUISl KOTEIHHBIX,
paboTtarommx Ha Mazyte, mpuHATh f = 0,01; Ha yrie f= 0,0023;

L, — addexTuBHOCTL 30JI0yJIOBUTEIICH; TIPH HMCIIOJIB30BAHUH IUKIIOHA JIJIST OYMCTKU
OTXOIAIINX Ta30B KoTenbHOU L, = 0,8.

Tabnuma 9.
XapakTEepUCTUKU TOIUIUB.
Bun TommuBa Qv % S*, % &, MJIK/KT
Ma3zyr:
MaJlOCEePHUCTHIN 0,1 0,5 40,3
CEpPHUCTBIN 0,1 1,9 39,85
BBICOKOCEPHHUCTBIIN 0,1 4.1 38,89
Yroub:
UepeMXxOBCKH 27 1 17,93
Azeiickuit 14,2 0,4 16,96
Kancko-A4nHCKUH 6,7 0,2 15,54
bypstckuit 16,9 0,7 16,88
MUHYCUHCKHMA 17,2 0,5 20,16
BriOpoc okcuna yriepoia paccuuThiBaeTCs mo hopmyie:
M =c m (1001 q) 10°
co co 1
e q HOTEPU  TEIUIOTBI BCICACTBUE  yexanmueckod ~ HEMONHOTBI  CTOpaHUS

ToIUIHMBA, %o, 11 MasyTa q; = 0,5, ans yrisa q, = 5,5;

Cco— BBIXOJ OKHCH YyrJji€epoJa IIpu C)KUTraHUuH TOIIJIKMBA, KI/T:



C =g R O
co 2 1
Tac (o — HOTEPU TCIIOTHI BCIICACTBUC XUMHYECKON HEMOJIHOTHI CropaHus, %, JI KOTCJIBbHBIX
MPEINPHUITUI KEIE3HOJOPOKHOTO TpaHcopTa npuHuMaercs gz = 0,5; R - koaddurmenr,
y‘{I/ITBIBaIOIHI/Iﬁ AOJII0 IMOTCPH TCIUIOTHI BCIICACTBUC XUMHUYECKOW HEIOJIHOTEI CropaHuA: R=1

Juist TBepaoro torumBa; R = 0,5 mis
rasza; R = 0,65 nist mazyra;

Qi" — HM3IIas TEIUIOTa CropaHus HaTypalbHOTO TorumBa, MJx/kr (Tabi. 9). Beiopoc
OKCHJIOB a30Ta, T/T0J1, onpeaenseTcs no Gpopmyie:

xo, =m0 Kyl D .

rae Kno, — mapameTp, XxapakTepHu3yronuil KOJUIECTBO OKHUCIIOB a30Ta, oopaszyrommuxcs Ha 1 ['/[x
terna, Kr/I'J[bk 11 pa3nuyHBIX BHUIOB TOIUIMBA B 3aBUCHMOCTH OT IPOU3BOJIUTEIBHOCTH
KoTioarperara; aisi Mmazyta Kno, = 0,11; nns yrist Knox = 0,23;

B - K03 PUIHMEHT, 3aBUCALINI OT CTENIEHN CHUYKEHHS BEIOPOCOB OKCH/IA a30Ta B PE3yJIbTaTe
NPUMEHEHHUS] TEXHUUECKUX pereHu. s KOTI0B npon3BoAuTeabHOCThIO 10 30 T/gac B = 0.

BBIOpOC OKCHIIOB cepbl, T/TOM, ONPEAeIsSeTCs] TOIBKO IS TBEPAOTO M JKHUIKOTO TOIIUBA T10
dbopmyre:

MSO —002m 8§, (1 7'0)(1 -1

S=1
f—

2 2 2
rae S'— coaepkaHue cephl B TOIUBE, % (Tadu. 9);

— H0JIA OKCUAOB CCPbI, CBA3BIBACMBIX nequeﬁ 30J101 TOILIMBA. I[J'Iﬂ yrneﬁ Kancko-

AunHckoro OacceiiHa mpuHumaercs paBHoil 0,2, skubacty3ckux — 0,02, mpoumx yruei- 0,1;
mazyta — 0,2;

77!( 2 — JAO0JII OKCHOOB CCPBI, yJIaBJIMBacMasd B 30JI0YJIOBHUTCIIC. I[J'IH CYyXHUX

30JI0yJIOBUTENEH TPUHUMAETCS paBHOM (.

Pacuer BBHIOPOCOB MATHOKWCH BaHAIMs, MOCTyHArOIIEH B aTMOcdepy C IbIMOBBIMU Ta3aMu
IPY C)KUTAHUU JKUAKOTO TOIUIMBA, BBIMOJHAETCA MO (hopMmyJie:

_ ) 1 103~
MV2 5_CV253E@ o ) mliN

!
rac B - KOJIMYCCTBO U3PACXOAO0OBAHHOI'O MasyTa 3a I'oJ, T,

Cyo - co/iepXKaHue TATHOKHCH BaHAIWsA B XKUIKOM TOIUIMBE, T/T; (TIpH
25
OTCYTCTBUH PE3yJIbTaTOB aHamW3a TOoIUIMBa Ui ma3yta ¢ S' >0,4 % ompenenstoT no ¢opmyiie
IIPE/ICTABIICHHON HUXKE;

— KOC—)(i)(bI/II_[I/IeHT OCCoaHUs IATUOKHMCHU BaHaJusl HAa INOBCPXHOCTU HArpcBa KOTJIOB:

0,07 — asg KOTJIOB C MPOMEXYTOUHBIMM MapOHArpeBaTeNsIMM, OYMCTKA IIOBEPXHOCTEH Harpea
KOTOPBIX IPOU3BOAUTCS B OCTAHOBJIEHHOM



cocrosiHuy; 0,05 — U1 KOTJIOB 06€3 MpOMEXYTOUHBIX MapoHarpeBaTesiell Mpu TeX K€ YCIOBHSIX
OUYMCTKHU (IPUHATH IpU pacueTax); 0 — a1 OcTalnbHBIX CIy4Yaesn;

ﬁ - JA0JI TBEPAbIX YACTHUIL[ B IIPOAYKTAX CTOpPaHHA KUAKOI'O TOILIMBA, YJIABJIMBACMBIX B

YCTPOMCTBAX Ui OYMCTKH Ta30B Ma3yTHBIX KOTJIOB (OLIEHHMBAETCS IO CPEIHUM IOKa3aTelsiM
paboThl yNaBIMBAIOIINX YCTPOWCTB 3a

ron). B mpaktuyeckoi pabore mpuHUMAETCS 7|~ 0,85.

CopepxaHue MATUOKUCH BaHAIUS B )KMJIKOM TOIUIMBE OPUEHTHUPOBOYHO OIPENEISAIOT IO
dbopmyne
C =954 §
20 ~ 31,6
JU1g Ka)Xa0ro MCTOYHMKA 3arps3HEHUs BO3QYILIHOW Cpellbl YCTAHABIMBAIOTCS HOPMATHUBbI
npeaenbHO-10nyCTUMbIX  BbIOpocoB (I1[AB) 3arpssmstonmx BemectB B atMmocdepy. I1JIB
ycTtaHaBnuBatoresa ¢ yuyeroM [IJIK 3arpsi3usiomux BemecTB, YpoBHs UX (POHOBBIX KOHIEHTpALUH,
THJIPOJIOTUYECKUX, THUAPOXUMUYECKUX, KIMNMATOJIOTUYECKUX, TeOPU3NUECKUX XapaKTEPUCTUK
TEPPUTOPUN M NPUPOAHBIX 00BEKTOB. CymnrHocTh BHeApeHnus [IJIB — orpannyeHue pa3oBbIX
BBIOPOCOB.

[IpenensHO-gomyctumMbIii BeIOpoc (I1JIB) — Macca 3arps3HSIOMIMX BEIIECTB, BHIOpOIIEHHAS
B BO3IYyIIHBIN OacceiiH B eAMHMIy BPEMEHM, KOTOpas HE CO3JaeT B MPU3EMHOM IPOCTPAHCTBE
YPOBEHb 3arpsizHeHUs Boile, yeM [1/1K.

[Tnarexxu mpennpusaTHs 32 HOPMATHBHBIN BBIOPOC 3arpsA3HAIONIMX BELIECTB B aTMocdepy,
TBIC. py0./T0/1, ONpEAENAI0TCS 3aBUCUMOCTBIO

gz

VO.H.i 107 ipu Mi < Myy;,

rae Iy, — craBka miaTel 3a BeIOpoc 1 T i-ro 3arps3Hstoiiero Bemiectsa B npenenax [1JIB, py6.;

M; — akTHyeckas Macca BBIOpOCa i-Tro 3arpsS3HSIONIEro BEeMeCTBa, T/TO/;
M — Macca MpeaesbHO-I0MyCTUMOTO BBIOpOCa 1-TO 3arps3HSAIONIETO BEIIECTBA, T/TO/I.

CraBka miaThel, py0./T, 32 HOPMAaTHUBHBIH BBIOPOC i-TO 3arpsi3HSIOIIETO BEIIECCTBA
omnpenensercs mo Gopmye

Hyd.H.i Hp i Ks.amm. Ku

rae  Hayi 0a30BbIii HOpMATHB  IUIATH 32 BEIOpOC  1-TO  3arps3HSIONICTO
BeIeCTBa, py0./T;

Kiaw — KOIPQUIMEHT »HKOJIOIMYECKOM CHUTyalluM U JKOJIOTMYECKOM 3HAUYMMOCTH
atmocdepsl; s K, .y = 1,4;

K, — xoadunment nnaexcanuu (yTBep)Kaaercsa mno kaxaomy roay Munnpupoast Poccun
mo coriacoBaHuio ¢ MuHpuHOM U MundkoHoMuku Poccun). B mpakrtuueckoit pabote
npunumMaercs K, = 90.



[Ipu orcyrctBum HopmatuBoB [I/IB mis mctounmka BbIOpocoB B atMmocdepy miata 3a
3arpsA3HCHUC CHUTACTCA CBCpXHOpMaTHBHOfI M B3UMACTCHA B IIATUKPATHOM pasMcEpe.

B npaxTtuueckoii pabote TpeGyeTcs onpeaesinTh MacChl BBIOPOCOB 3arps3HSAOLINX BEIIECTB
B 3aBUCHMOCTH OT BHJA M KOJIMYECTBA M3pacXoJl0OBaHHOro TtomumBa (M;), ronoBoi ymiepd ot
3arpsi3HeHUs1 aTMocepsl KaXIpIM U3 3arpssHsionmx BemecTs (I1)) u cymmapHble 3HaUE€HUS 3TUX
BenmmunH (M, II). Pe3ynbrarel pacueToB cBogsTcs B Tabuuiy no tumy tabmaunsl 10. McxonHsle
JTaHHBIE K MTPaKTUYECKON padoTe npuBeaeHbl B Ta0nuue 11.

Taomuma 10.
NunuBunyanpHas Tabinia pacyeToB yiiepOoB OT 3arps3HeHus aTMOChephl
‘ Héy.i, py0./T I
1 | MHrpeauenTsl 3arps3HeHus M;, T/ront ?
yroib MasyT THIC.py0./TO1
1 130514 0,17 8,25
2 |Oxcup yraepoxaa (CO) 0,005
3 |Okcuapl azora (NOy) 0,42
4 |Oxcunst cepsl (SOx) 0,33
5 [Msaruokuck Banaaus (V,0s) _ 8,25
toro )y >
Tabmmma 11.
HcxonHbie JaHHBIE IO BapHaHTaM
No Bap. Bun Tommusa Pacxon TomnuBa, T/Tof
1 yronb A3eickuil 10000
2 Ma3yT BEICOKOCEPHHUCTBIN 2400
3 yrojib YepeMxoBCKui 12000
4 Ma3yT CEpHUCTBIN 2700
5 yronb Kancko-AunHckuit 15000
6 Ma3yT MaJIOCEPHHUCTHIN 3000
7 yronb bypstckuit 13000
8 yroib MUHYCUHCKH 12500
9 yrojap YepeMxoBCKHA 16000
10 yroiab Azeickuit 20000




KonTpoabHas padora «Pacyer 3p(peKTUBHOCTH PA0OTHI OUMCTHBIX COOPYKEHUI»

OuncTKa CTOYHBIX BOJ — 00pa0OTKa CTOYHBIX BOJI C LEIBIO PA3PYIICHHUS WIN yIAICHUS
U3 HUX BPEJHBIX BELIECTB C LIEJbIO YJIYULICHUs €€ KauecTBa, OJHO U3 Ba)KHEHIIMX MEpONpUSATHH
0 oXxpaHbl THApocdepsl OT 3arps3HeHHs. OUUCTKY CTOYHBIX BOJ MOXHO OCYILECTBIISATh
pPasIMYHBIMM ~ CIIOCOOAMHM, KOTOpPBIE MOMKHO  KJIACCU(HUUUPOBATH  CIEAYIOUIMM  00pa3oM:
MeXaHUueckass (OoTcTauBaHMe, (UIbTpalLMs, MCIOJB30BaHME TUAPOLMKIOHOB),  (U3UKO-
XuMu4eckas  (koarynsuus, (ioTanMs), XuMHUYecKas (OKUCIIEHHe, HeHTpamuzanmus) U
Ouosiornyeckass OUYMCTKa (adPOTEHKH, OMOJIOTHUYECKUe Mpy.asl, OnopuiabTpsel.). Beibop mMetona u
COOTBETCTBYIOIIETO  OOOPYZOBaHUS  OIPENCNSETCS  XapaKTepPUCTUKAMH  3arps3HEHHH, UX
KOHIIEHTpane, (U3NYeCKUMH W XWMHUYECKUMH CBOWCTBAMH, a Takke TpeOOBaHUAMU
3(PEKTUBHOCTH OYHCTKH COPOCOB.

['myOvHa OYHMCTKM CTOYHBIX BOJ OYHCTHBIMH COOPY)KEHHSIMH M BBIHOC TPHMECEd B BOJHBIC
00BEKTHI YCTaHABJIMBAIOTCS Ha OCHOBE HOPMATUBOB IpenesibHO aomycTuMbix copocos (IIJC) u
BpPEMEHHO coryiacoBaHHbIX copocoB (BCC).

[TokazarensiMu KaduecTBa BOJIBI — HECYIIEH cpesibl COPOCOB — SBISIOTCS 3HAUEHUS] KOHIIEHTPALUI
B HeW BpeAHbIX BemlecTB ci. HeoOxomumas 3(QPeKTMBHOCTb OYUCTKM T)i CTOYHBIX BOJA OT i-TO
3arps3HSIONIETO BEIIECTBA ONPEIesieTcs 1Mo Gopmye:

i Ccm Coq

n == 100
cm
rine Co — KOHIIGHTpAIUsl BEIIECTBA B CTOYHOM BOJIE€ TMOCTYIAIOIICH Ha OYUCTKY, MT/II;

Cou — KOHIICHTpAIIHS 3aTPSA3HSIONIETO BEIIECTBA Ha BBIXOJIE U3 yCTPOMCTBA, pa3pelIeHHbIH K COpOCY B
BOJHBIN 00BEKT, MI/JI.

rac r - pa3pCuICHHOC YBCIUWYCHHUC COACPIKAHUA 3arpA3HAIOIICTIO BCHICCTBA B BOAC BOAHOI'O 00BEKTa B
pacu4CTHOM CTBOPE;

Q — pacxox BOIOTOKA, M/C;
q — pacxoJ CTOYHBIX BOJ, M°/C;

Y— K03(1)(1)I/II_II/IGHT CMCIICHUS OJIA paCCMaTprUBaACMOI'0 y4aCTKa BOAOCMaA,



Cy KOHIICHEpAIIMS BEIIECTB B BOJIC BOJIHOTO 0OBEKTA 10 COpOca CTOYHBIX BOJI, MI/JI.

O} PeKTUBHOCTh OUMCTKA HMEET, MO CYIIECTBY, CMbICI KO3((UIIMEHTa MOJE3HOro IEHCTBUS
(KIII) cootBercTBytOLIETO YCTpoiicTBa. Benenctsue 0osbIioro pasHoodpasus cBOMCTB npuMeceit
(Hanpumep, UX (ha30BOro COCTOSHUS, (PPAKIMOHHOIO COCTaBa, TEMIEpPATypbl U Jp.) B IOTOKE
CTOYHBIX BOJl PELIMTh 3aJjauyy IpPHEMJIEMONl OYHMCTKM B KaKOM-THOO OJHOM YCTpOWCTBE
NPaKTUYECKU HEBO3MOXKHO. OTMEUeHHOE, ompeaessieT He0OX0IUMOCTh NMPUMEHEHHUsS] CUCTEMbI N
MOCJIEIOBATEIbHO COCAMHEHHBIX almaparoB, KoTopas AaeT oouryto 3¢deKTuBHOCTh 1Mo i-U
NPUMECH:

. -2]7 . . —]’
pEl-C a0 : in)

rze Nij — 3pPEeKTUBHOCTh OUUCTKU OT 1-i IPUMECH B J-M YCTPONCTBE.

KoHCTpyKTUBHBIE pelIeHUs yCTPOMCTB OYUCTKA BECbMa Pa3HOOOPA3HbI, OAHAKO, 3aJI0KEHHBIX B
HUX TPHUHIMIIOB BBIBOAA 3arpsi3HAIONIMX BEIIECTB HEMHOI'O: TIPaBUTALMOHHOE OCAXKIEHUE
(oTcTamBanme), GUILTpOBaHUE, QIIOTAIVSI, HHEPIIMOHHOE pa3JelieHrue, ONOIOTHYEeCcKasi OYUCTKA U
pan apyrux. B maHHOW paboTe paccMOTpUM TEXHUYECKHE YCTPONCTBA, ACWCTBHE KOTOPBIX
OCHOBaHO Ha peaiu3auuu (uibTpanuu, (iIoTaluul, HHEPLHUOHHOIO pa3/ieieHHs], OMOIOrHuecKon
OYMCTKE. B CIIOXKHBIX CHUCTEMaX OYMCTKM CTOYHBIX BOJ ATHU YCTPOMCTBA MOTYT BBICTYIIaTh B
KAueCTBE OTAEJIbHBIX JIEMEHTOB.

3aoanue

1. TIpoussectu pacuer He0OX0AUMON 3PHEKTUBHOCTH OUMCTKH CTOUHBIX BOJ OT 3arPA3HAIOIINX
BelecTB (MpeAcTaBieHHBIX B Ta0Oauie Nel3) cOpachiBaeMbIX NMPEANPUATHEM B BOIAHBIC OOBEKTHI,
YYUTHIBAs €T0 Ha3HAUCHUE.

2. Ha OCHOBe NpPOM3BEINEHHBIX PACUETOB I KaKIOTO BELIECTBA IIPEMIOKUTH OYHUCTHOE
COOpYXEHHE M3 TpeAcTaBleHHBIX B Tabmuie Nel4, nubo ux KoMOWHAIMIO 00eCTeYMBAIOIINX
HEOOXOJIMMYIO CTETICHb OYUCTKH.

Tao0muma 12.

I/IHILI/IBI/IZ[ya.TIBHI)IC JaHHBbIC

Ne Q M/ qM’/c Y Ha3nauenue BogHOro 00bekTa
1 35 0,6 0,73 Pr16oxo03siicTBEHHOC

2 30 0,5 0,66 Pr16oxo03siicTBEHHOC

3 31 0,65 0,65 Pr100X03511CTBEHHOE

4 32 0,75 0,68 Pr100X03511CTBEHHOE

5 33 0,8 0,67 Pr100x03s1CTBEHHOE

6 34 0,45 0,68 Pp160X03511iCTBEHHOE

7 36 0,65 0,69 Pr100X03511CTBEHHOE




8 29 0,55 0,70 Pri6ox03s1icTBEHHOE
9 37 0,4 0,71 Pr100x03s1iCTBEHHOE
10 28 0,7 0,72 Pr100X 0351 ICTBEHHOE
1 35 0,6 0,73 X 03sTMCTBEHHO-ITUTLEBOE
2 30 0,5 0,66 X 03sMCTBEHHO-ITMTHEBOE
3 31 0,65 0,65 X 03sMCTBEHHO-ITMTHEBOE
4 32 0,75 0,68 X039l CTBEHHO-TIUTHEBOE
5 33 0,8 0,67 X 03sMCTBEHHO-ITMTHEBOE
6 34 0,45 0,68 X 03sMCTBEHHO-ITMTHEBOE
7 36 0,65 0,69 X 035TMCTBEHHO-ITUTHEBOE
8 29 0,6 0,70 X039iCTBEHHO-TIUTEEBOE
9 37 0,5 0,71 X 035TMCTBEHHO-ITUTLEBOE
10 28 0,4 0,72 XO035iCTBEHHO-TUTHEBOE
Tab6muma 13.
PacueTHbie naHHbBIC
HaumenoBa Paspemennoe ypennuenue Cer, Cy,
HHC COJZIEpKaHUsA 3arPA3HAIONIETO BEIIECTBA KOHIICHTpa KOHIICHTpa
MHIPCANCHTA B BOJIE BOJHOI'0 00BEKTA B PACUETHOM s s
cTBOpe. BEILIECTB, BEIIECTB B
MOCTYTIAt0 BOJIE
Xo3zsiicTBe Pr160X03511iCTBEHHO mas Ha BOJIHOTO
HHO- r'0 Ha3HAYCHHUS OUHCTKY, 0GBeKTa J10
MMUTHEBOTO M — cBpoca
KOMMYHATH CTOYHBIX
HO-
OBITOBOTO BOZ, Mr/1
Ha3HAYCHHS
BsBerien 0,25 2 250 3
HBIX
BEIIIECTB
Mens 0,05 0,03 12,5 0,02
Hedrenpoayk 0,05 0,03 12,1 0,09
ThI
deHoJTbI 0,0008 0,0009 4,95 0,01
[unak 0,8 0,01 79,5 1,2
CauHeIl 0,05 0,05 9.8 0,1
Kaamwuit 0,005 0,002 14,5 0,007
MEBIIBSK 0,009 0,009 7.9 0,005
Cepoyraepon 0,8 0,8 67 0,9

Tabnuua 14. OuncTHbIE COOPYKEHUS

Haunmenona




HUE Hcnonb3yem VY nansemsie
TEXHUYECKOT bII IPUHLIUIL 3arps3HUTENN OdpexruBHOCT
b
0 CpeacTBa
OYHCTKH
Hedrenpoayktsl
1o 0,99
b
ITAB
B3pelienneie 0.99
BeEIIeCTBa ’
dnortaTop dnoranus ®eHoubl 0,65
Azot 0.25
aMMOHUMHBIN ’
docdats,
Me€Jib, 0,65
MBIIIBSIK,
CepoyriIepo
Keneso
’ 0,7
KaJMUi, IUHK,
CBHHEI]
HedrenpoaykTsr 0,5
Bsselrennnie 0,7
BEIIIECTBA
' apOLMKIOH Hnepuunon
HOE MBbIIBSK, 0.6
pasneneHue cepoyriiepos ’
Menp, UMHK,
. 0,56
CBUHEII, KaMUI
HedrenpoaykTsr 0,999
B3BemieHHbI
0,6
YcranoBka € BEIlIECTRA,
OMOJIOrHYEeCK buonoruuec LHHK
OU OYHCTKU Kasg OYHUCTKA Kamuii 0,5
Menb 0,65
MBpIbsK, 0,4
CBHUHEI]
denonnl 0,8
A3zot 035
aMMOHUMHBIN ’
Hedrenpoayktel 0,7
Cxkopoc
b
THOH o B3peliennbie 0.9
WUIBTPALHS
3CPHHUCTBI JIbTpall BEIIECTBA ,
u
denonnl 0,45
KOHTaKTH
= A3zot
Bl
N 0,25
buibTp aMMOHHIHBIH




docdarsl,

0,5
Melb,
MBIIIBAK
Keneso,
0,75

KaJMUM, IIUHK,

CBUHEI]

KonTposabHas padora «OueHka yuiepoa ot 3arpsi3BHeHusi BOJI0eMOB»

DKOJOrHYecKuil ymepd — 3TO MOHWKEHHE KadyecTBa (MOJIE3HOCTH) OKPYXKAloIel cpebl BCIEICTBUE
ee 3arps3HeHus. YiuepO BbIpaXaeTcsi CyMMOW JONOJIHUTEIbHBIX 3aTpaT IO BOCIPOU3BOACTBY H
BOCCTAHOBJICHHIO KaueCTBa MPHUPOJHBIX PECYpCOB B IaHHOM PETHOHE /10 YPOBHS, MPEIIIECTBYIOIIETO
OCYIIECTBICHHIO 3arpsi3HEHHsT OT paccMaTpuBaeMoro oOBekTa. B Hacrosimiee BpeMs OICHKa
TOZIOBOTO JKOJIOTUYECKOTo yiiepOa, HAaHECEHHOTO OKpY’Kalollel cpene cOpocaMu 3arps3HSIOLINX
BEILIECTB B BOJIOEMBI, BbIOpocaMu B aTMoc(epy WIM MPOMBIIICHHBIMU OTXOJaMU MpPENNpHUsITHIA
OCYIIECTBIISIETCSl C YYETOM IuIaTeXell 3a €ro KOMIIEHCAIMI0, YCTAaHOBJIEHHBIX MPEIIpUATHIM-
3arpsiI3HUTEINSIM B COOTBETCTBUU C JICHCTBYIOIIMM 3aKOHOAATEITLCTBOM.

[TnaTexu He ABISAIOTCS HU HaKa3aHUEM 3a cOPOCHl 0TX0/0B (mTpadom), HU pa3pelieHHeM yXyIIaTh
HKOJIOTMYECKYIO0 CHUTYallMl0 pEerMoHa B Mpeaenax (PUHAHCOBBIX BO3MOXKHOCTEH MPOMBIILICHHOTO
oObekTa. (OCHOBHOE Ha3HAYEHHME TaKOW peakuuu OoOIlecTBa — CTUMYJIHPOBATh  YCHUIIHS
HpeHHpHHI/IMaTeJIeﬁ Ha BHCAPCHHUC 60.]166 COBCPUHICHHBIX MAJIOOTXOAHBIX W 3KOJOTIMYCCKU MIAIAININX
TEXHOJIOTH Ha OCHOBHOM NPOM3BOJACTBE M Oosiee 3(h(HEKTUBHBIX METOAOB U YCTPOMCTB OYHUCTKH
BBIOPOCOB U COPOCOB.

dwusuveckas Macca rojoBoro copoca (hakrmueckuii cOpoc) i-0il MPUMECH, T/TOJI, OTPEILIIICTCS 3
CJICAYIOIIETO COOTHOIICHUS:
m; — ¢;V10 -3
l = l
rre Ci — CpEIHEroJoBOe 3HAQYCHHE  KOHIICHTPAIHH i-TO  BeIECTBA,
OTpeIeIsIEMOe PETYJIIPHBIM JIA00OPATOPHBIM aHAJIU30M, MI/J;
V — 06beM ro0BOro copoca CTOUHBIX BOJ, THIC. M.

[TnaTexu MpeANpHUATHs 32 HOPMATHUBHBIA COPOC 3arpsi3HSIONIMX BEHIECTB B BOJAOEMBI, THIC.
py0./Tox, onpenensiroTcsl 3aBUCUMOCTBIO:

S

11 =1 .
H £ VO.H.I m I mp y My,
il 0
u
3 m;

raelly, . — cTaBka 1uatel 3a cOpoc | T i-ro 3arps3HSIONIETO BEUIECTBAa B MPE/eiiax JIOMYCTUMBIX
HOPMAaTHBOB COpPOCOB, pyo0.;

m,; — Macca HOPMATUBHOTO cOpoca 1-Iro 3arps3HSIONIETO BEIIECTBA, T/TOJI; ONMPEACIISETCS 10
dhopmyne

_ 3
m, — K.V . -10



rae [TJIK; MpeiesIbHO-AO0IMYCTUMask KOHIICHTPALUs 1-To 3arpsi3HsIoNIero Bemectsa. [lon
npeaenbHo-aomyctuMoit kontentparueit (I1J1K) 3arpsssstoniero BemecTa

IMOHUMACTCA KOHLCHTpALUA 3arpsA3HAIOLICTIO BCIICCTBA B CAWHUIIC HpPIpOI[HOfI Cp€abl, KOTOpasd HE
OKa3bIBACT OTpULATCIBHOI'O (pr[MOFO 50048 KOCBGHHOFO) BO3ﬂCﬁCTBHH Ha >KUBOM OpraHu3M.

CraBka miatel, py0./T, 32 HOPMAaTHBHBIA COpOC i-TO 3arps3HSIOLICIO BELIECTBA ONPEACNSACTCS IO
bopmyie

Hyd.H.i = Hgi K5 600. Ky
rae Hesi 0a30BBIi HOPMATUB TIJIAThI 32 COPOC i-TO 3arps3HAIOLICIO BEIICCTBA,
py0./T; Kison — KOIPOUIMEHT HKOJIOTHYCCKONM CHTyallud U DKOJIOTHYECKOM 3HAYUMOCTH

MMOBEPXHOCTHOTO BOJHOTO 00BEKTa; Ais pek b6acceitna K 5,0, = 1,7,

K, — xoa¢pdumment wmHnekcanuu (yTBEep)KIaeTcs HO KaxaoMmy roay Munnpupoast Poccun 1o

cornacoBanuio ¢ Mundunom u Munskonomuku Poccun). B mpaktuueckoit pabote npunumaercs K,
=1.

[Inara 3a cBepXHOPMATUBHBIN cOPOC 3arpsA3HSIONIMX BEIIECTB B3UMAETCs B MATUKPATHOM pa3Mepe U
ONpENENsAeTCS IyTEM YMHOXXEHHMS COOTBETCTBYIOIIEM CTaBKM IUIATBl HA pPa3HUIY MEXKIY
(aKTHUECKUM M HOPMATHUBHBIM COPOCOM 1-T'0 3arps3HSIONIETO BEIIEeCTBa:

. '0 PH 1M > M.

[Ipumeuanue. Eciu macca cOpoca i1-ro BelecTBa MPEBBIIIAET HOPMATUBHYIO, TO MJIsi 3TOTO
BEIIECTBA PACCUUTHIBACTCS TAKXKE IJIaTa U 32 HOPMATUBHBIN cOPOC IPU YCIOBUHU M; = My;.

CymMmapHble MIaTeXy IpeInpusITis 3a cOpOC CTOYHBIX BOJ OIPeIestoTes o Gopmyrie

4 — 1, + I,
IIpu cOpoce 3arps3HAOIIMX BEIIECTB B KAaHAIM3ALMIO MPEINPUITHE- 3arps3HUTENb 3aKII04aeT Ha
HEKOTOPBIN NEPUOJ BpeMEHH (KaK MPaBUJIO, HAa I0Jl) AOIOBOP C BIAAEIbLEM KaHAIM3ALUKU U IUIATUT
€My OINpEIEICHHYI0 CYMMYy 3a OYHCTKY CTOYHBIX BOJ NP YCIOBHH, 4YTO KOHIICHTPALIHS
3arpsi3HAOIUX BemecTB B HUX He npesslmaer IIJIK. B ciaydae npeBbllIEHHs TOMOJHUTEIBHO

B3MMACTCA IIJIaTa 3a CBerHOpMaTI/IBHHﬁ C6pOC. 3HadueHUSA HI[K M CTaBKa IUIATbl YCTAHABJIWBAIOTCA
BJIaACIIbLEM KaHAJIN3alluH.

3aoanue
[IpousBecTr pacyeT miaTexen MPeANPHUATHS OCYIIECTBISIFOIIETO cOPOC 3arps3HEHHBIX CTOYHBIX BO/I,
JaHHBIE HEOOXOJMMBIE ISl pacueTOB MPUBEJCHBI IO BapuaHTaM B Tabmuie 16, pacueTsl CBOAUTCS B
Tabnuiy 15.

Taomuma 15.



WupuBuayanpHas TabNuIa pacueToB IUIATEXEH.
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HurpenueHThI c m TIK,, Hg Iy i e i
‘ . MI/JT i TBIC. py0/TOoz
, 1/ ’
M r py
r o 6./
/ i T
I
A30T aMMOHMIHEII 1 6875,8
Denonsl 0,0018 2749700
Hedrenponykrst 0,05 54994
ITAB 0,09 5499,4
®docdars 0,29 13751,6
B3BernreHHbl
6,67 3658
€ BellecTBa
BIIK momm. 3,33 905,2
Keneso 1 27497
Menb 0,0018 2749700
2 2
Tabnuna 16.
HcxomHble JaHHBIC K IPAKTHYECKOM paboTe
KonrmenTtparnn 3arpsi3sHATENEH, MI/
No V,T
Hi' A deHON Heg A D B bIT Fe Cu
] M 3 BI Te- B oc 3 K
ron (b I10JI
0 po B.
ar H.
T AYyK bl B
a TBI e
M i
M _
0 B
H. a
1 240 2,3 0,064 6,29 0,0 0,15 10 37,1 1, 0,06
5 55 8 1
2 260 0,7 0,094 24 0,1 0,02 17, 40,4 1, 0,05
9 02 6 3 62 5
3 280 1,2 0,16 12,06 0,1 0,53 32, 84 2, 0,24
9 3 5 45
4 300 5.9 0,08 13,04 0,4 0,61 14, 95,4 1 0,06
6 7 4
5 320 2,6 0,072 18,2 0,0 0,34 22, 51,7 1, 0,08
4 92 6 53 6
6 0,9 4.4 0,3 0,09 7,2 0,11 0,5 14 32 1,1
8 7
7 1,2 1,3 0,048 2,04 0,2 0,22 1,6 17,3 1, 0,00
1 1 4 64 8
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8 1,5 1,7 0,43 9,82 0,1 0,21 20 78,3 2, 0,05
8 7 45 5
9 1,8 59 0,07 3,53 1,1 0,6 13 98 1, 0,01
2
1 2 3,6 0,21 8,37 0,1 0,28 18, 28,3 1, 0,03
0 2 8 5 47 8

KonTpoasnasi pabora «Bansinue 3JieKTpPOMAarHUTHBIX MoJ1eii HA MPUPOAHBbIE IKOCUCTEMBI.
PacueTr 4acToT 3JIEKTPOMATHUTHOTO MOJISI HCIOJIb3YeMbIX B POM3BOJACTBEHHBIX YCJI0BUIX»

B Hacrosimiee BpeMsi mpoOH30LIeN TUTAHTCKUM CKauOK B Pa3BUTHH TEXHUYECKHUX CPEJICTB.
BonpmmHCTBO HaceneHuss (PAKTUYECKH >KMBET B BECbMa CIOXKHOM 3JEKTPOMAarHUTHOM IOJIe
(OMII), xoTopoe CTaHOBUTCA BCE TPYAHEE M TPYJHEE XapaKTepHU30BaTh: WHTEHCUBHOCTb 3TOTO
MOJIS1 B MMJUTMOHBI pa3 MPEBOCXOIUT YPOBEHb TUIAHETAPHOTO MAarHUTHOTO TIOJISL ¥ PE3KO OTJINYAETCS
110 CBOMM XapaKTEPHUCTHKAM OT IT0JICH €CTECTBEHHOTO MPOUCXOXKICHHUS.

Oco0eHHO pe3Ko HANpPsKEHHOCTh MoJIel Bo3pocia BOIM3U JuHUM anextponepenau (JIDII),
pagro- M TeJeCTaHLUi, CPEeICTB PAAMONOKAIMH M PAAMOCBA3M (B TOM YHUCIE MOOHMJIBHOH H
CITyTHUKOBOI1), pa3JINYHBIX SHEPTETHYECKNUX U SHEPrOEMKHX YCTAaHOBOK, TOPOJCKOTO TPAHCIIOPTA.

B OBITOBBIX YCIOBHSIX MOBBIIIEHUE AIEKTPOMATHUTHBIX TMOJICH BBI3BIBAETCS MPUMEHEHHEM
ANEKTPONPUOOPOB, BUIACOMUCIICHHBIX TEPMHUHAJIOB, COTOBBIX TeledOHOB, MEUTKEPOB, KOTOPHIC
m3nyqaroT DMII camoii pa3TuyHON YaCTOTHI, MOAYJISIIMHA U MHTEHCUBHOCTH.

Macrira0sl QJICKTPOMATrHUTHOTO 3arpsA3HCHUA CPEAbl CTAJIM CTOJIb CYIICCTBECHHBIMU, YTO
Bcemupnas opranumszanus 3apaBooxpanenus (BO3) Bxmoumiia 3Ty mpoOjemMy B 4HCIIO HamOosiee
AKTYaJIbHBIX B 3TOM CTOJICTHU IJIA 3JOPOBbS YCIIOBCKA.

B HACTOAIICEC BPEMSA YCTAHOBJICHO BJIUAHUEC DJICKTPOMATIHUTHBIX oJjieu u I/I3Hy‘leHI/II71 Ha BCC
OpraHbl YC€JIOBCUCCKOI'0O OpraHnui3ma. OTpI/II_[aTeJ'IBHOC BOSHeﬁCTBHe OMII Ha yenoBeka U Ha TE WM
HWHBIC KOMITOHCHTBI 3KOCUCTEM IPSAMO IMPOIMMOPHHUOHAIBHBI MOITHOCTH I1I0JII U BPpCMCHU OGJIy‘IeHI/ISI.

JlmrensHoe Bo3aelicTBue cuibHBIX  OMII  BBI3BIBaET y  YEOBEKAa HapyLICHHUS
SHIOKPUHHOW CHUCTEMbI, OOMEHHBIX TPOIECCOB, (PYHKIMH TOJIOBHOTO M CIIMHHOTO MO3Ta,
MOBBIIIAET CKJIOHHOCTh K JETPecCHsIM U JlaXe CaMOYyOMMCTBY M YBEIMYMBAET BEPOSTHOCTH
pa3BUTHS CEPICUHO-COCYAUCTBIX 3a00JI€BaHUN U PAKOBBIX OIIYXOJIEH.

Mo Hacrosiiero BpeMenu B PO He npoBoIMiIOCh KOMITJIEKCHBIX U METOJIMYECKH IPaMOTHBIX
uccnenoBanuii Bosneiicteus OMII pa3nuyHbIX MCTOYHMKOB Ha OKpYyXarollyto cpeay. Cuuraercs,
YTO 3HA4YEHUs INpenenbHO JonycTumbix ypoBHel (IIJ]Y), ycraHoBieHHbIE 111 aHTPONOTE€HHBIX U
IIPUPOJHBIX PAJUALMOHHBIX IOJEH, PAaCIPOCTPAHSIOIMIMXCS B OKpYXaroulel cpene, HaAeKHO
3alMIIAIOT HE TOJBKO YEJIOBEKa, HO U BCE JAPYrHe OOBEKThI OKPY>KAIOLIeH Cpeibl.

[ToaTOoMy JUIs  3TOro  BHJa  (pusMueckux nojiel,  OYEBHAHO,  pa3pabaThIBaTh
9KOJIOTMYECKNE HOPMATUBBI HET HEOOXOUMOCTH.

Tabmuma 17.
W cTouHNKY 31EKTPOMArHUTHBIX MOJICH
HcTouHuky U3mydeHust YacroTa usinyyeHus
DNeKTpoCcTaTHKa 0-10T'
Jlunuu snexrponepenau (JIDIT) 50T
DNEeKTPOIHEPreTUKA 0,1-1 k'
TenedonHnas cBs3b 1-10 k't

Pagnoctaniuy HU3KOH YaCTOTEI 130285 xI'g
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Panpnocranuus cpenHeit 4acToThl 415 xkl'u—1,6 MI'n
Pagnocranumu KOpOTKUX 4acTOT 3,95-28,1 MI'g
MoOusbHbIe TenehoHbl 20 MI'n-2 I'T
Tenenepenatuyuku 47-68 MI'x
Pagnocrannuun FM 87,5-108 MI'g
CranuoHapHbI€ pasiioJIOKaTOPBI 1-10I'Tn
PJIC  cuyxObl CIIEKEHUS 3a 9-351Tu
aBUATPAHCIIOPTOM
3ananue

OueHute COOTBETCTBHE YCIOBUS TpyJa CyLIECTBYIOIIMM HopMaruBaM. Ha ocHoBe
IIOJIyYEHHBIX JaHHBIX ClelaiTe BbIBOABL. lIpemiokure MeponpHsTHS 1O CHHKEHUIO YPOBHS
BozaeiictBus OMII Ha yenmoBeka M OKpy’Karollyto cpeay. PacueTHble JaHHBIE MPEACTABIEHBI 110
BapHaHTaM B TaOJIHUIIE.

A. OueHka ypoBHs BO3IeUCTBHS AtekTpocTaTudeckoro mosst (DCII)

1. Npoussegute pacyeT npesenbHO  AOMNYCTUMOTO  YPOBHA  HanpAMKEHHOCTM
3/1eKTPOCTAaTUYECKOro NOAIA NPV BO3AEWCTBUM Ha nepcoHan 6osiee 0AHOro Yaca 3a CMeHy Mo
dopmyne:

60
E /,
rae Emyy, IpeleasHo AOMyCTUMBIN YPOBEHB HANIPSKEHHOCTH IOJIS M;

! — BpeM: BOSHGﬁCTBHH, 4.

[IpenensHo pomyctumbiii ypoBeHb (I1JIY) HampspkeHHOCTH 3JIEKTPOCTATUYECKOTO IO
(Enuny) ycranaBnuBaetcs paBHbIM 60 kB/M B Teuenue 1 vaca.

2. Onpegenute gonyctumoe Bpems npeboisaHua 8 3CMN no dopmyne:

t()on_ ’

r1e Eyaq — pakTHueckoe 3HaueHue HanpspkenHocta JCI, K@ZM

[Tpu nanpsoxennoctu OCII, npebimaromeir 60 kB/M, pabora 6e3 nmpumMeHeHHsI CPEICTB
3alUThl HE JOIycKaeTcs, a IMpu HanpsokeHHoctn MeHee 20 kB/m Bpemsi npeGbiBaHus He
pernaMeHTHpyeTCs.

b. Onienka ypoBHsI BO3JCHCTBUS 3JEKTPOMArHuTHBIX Toier (OMII) pasnuaHbix
JIMAINa30HOB YacTOT
Ouenka OMII pasznuyHOro Juama3oHa YacTOT OCYIIECTBISIETCS  pa3ledbHO IO
HANPSDKEHHOCTSM dJIeKTprueckoro mnoiis (£, kB/M) u MarautHoro motist (H, A/M) Uy MHIYKIUU
MarHuTtHoro noinsa (B, mxTn), B nuanazone yactoT 300 MI'n — 300 I'T'u mo miaoTHOCTH MOTOKa
sueprun (I1113, Br/m?), B muanasone yactor 30 k' — 300 [T — mo BeIMYMHE SHEPrETHYECKOM
9KCIIO3ULUH.

b1. OMII npoMbIIIIIEHHON YaCTOTHI.
[IpenenbHO MOMYCTUMBIN YPOBEHB HampspkeHHOCTH DIl Ha paboueM mecTe B T€UEHHE BCEi
CMEHBbI yCTaHABIUBAETCs paBHbIM 5 KB/M
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Onenka u HopmupoBanue DMII npoMebIIeHHONW YacTOThl Ha pabodnux MecTax MepcoHalia
npoBoAuTcs AU PEpeHIINPOBAHHO B 3aBUCUMOCTH OT BPEMEHHU NPEOBIBAHUS B DJIEKTPOMATHUTHOM
ToJIe.

1. Npousseaute pacyer [AONYCTUMOrO BpemeHuW npebbiBaHMA nepcoHana (B
COOTBETCTBMM C BapMaHTOM 3aAaHunaA) B Il npu Hanpsa»KeHHocTAX oT 5 a0 20 KB/m no ¢popmyne:

T %_2,

E

rae E — HanpspkeHHOCTh AJIEKTPHUYECKOTO IO B KOHTpOJIHpyeMoii 30ue (Ei, E», E3), kB/m; T —
nonmycTumoe BpeMs npedbiBanus B D11 pu cOOTBETCTBYIOLIEM YPOBHE HANPSKEHHOCTH, Y.

[Tpu nampspkennoctu OI1 ot 20 go 25 kB/M nonmyctumoe Bpemst npeObIBaHUSI COCTABIISET
10 mun. IIpeObiBanme B OIl ¢ HampspkeHHOCThIO Oonee 25 kB/M 0e3 CpeAcTB 3amMTHI HE
JI0ITy CKaeTCsl.

2. PaccuuTaiite Bpemsa npebbiBaHMA nNepcoHana B TeyeHue paboyero AHA B 30HaX C
pa3NInyHOM HanpseHHocTblo 3NN no dopmyne:

t t
Tup %‘r [Lr [gjr
1 E E

rne Tn, — TpHUBENEHHOE BpeMs, SKBHUBAJICHTHOE IO Ouosoruueckomy Bodexty

npeOpiBanns B OI1 HYKHEH rpaHUIIBI HOPMUPYEMOM HANPSOHKEHHOCTH, Y. If ..l  —
1 n

BpeMsi IpeObIBaHUS B KOHTPOJUPYEMBIX 30HAX HANPSHKEHHOCTH 4.l TE{ o
n

JIOIyCTUMOE BpeMs MpeObIBaHUS AJIs1 COOTBETCTBYIOUIMX 30H, 4. [IpoBeaeHHOE BpeMsl HE J0JIKHO
MPEBBIIATH & 4. Paznuune B ypoBHAX HaNpsHKEHHOCTH DI KOHTpOJIMpyeMBIX 30H yCTaHaBIMBAETCSA
B | kB/m.

TpeboBaHMst 1eHCTBUTENBHBI NIPH YCIOBUH, YTO MPOBEIEHHE pabOT HE CBA3aHO C MOBEMOM
Ha BBICOTY, HCKIIIOYEHA BO3MOYKHOCTb BO3JEHCTBHUS IJIEKTPUUYECKUX pa3psAoB Ha IEpPCOHA, a
TAaKXKE IPU YCIOBHUAX 3alUTHOIO 3a3€MJIEHHS BCEX H30JIMPOBAHHBIX OT 3E€MJIM IPEAMETOB,
KOHCTPYKLUHMH, dYacTed o00OpylOBaHHUsS, MaIIMH, MEXaHU3MOB, K KOTOPbBIM  BO3MOXHO
IIPUKOCHOBEHUE paboTaroux B 30Hax BiusHus OlI.

b2. OMII nuamazona yactoT 30 kI['m—300 I'T 1.
Ouenka wu HopmupoBanne OMII ocymecTBIsIETCS TO BEIWYMHE SHEPreTHUYECCKOU
skcno3unuu (29).

SHCpI‘CTI/I‘-ICCKaSI OKCIIO3HMIIHUA OMII OMPCACIICTCA  KaK  MPOU3BCACHHUEC  KBaJpaTa
HAMpPSXKCHHOCTHU 3JICKTPUYCCKOT'O UJIM MArHUTHOT'O I10JIA HAa BPpEMs BO3ILGI710TBH$I Ha 4C€JIOBCKa

1. PaccumnTaiiTe aHepreTMYecKyo 3KCnosnumio B AmnanasoHe yactot 30 Kl —
300 Mry, (B cooTBeTCTBUM C 3ad4aHuem) no popmynam:
23 =ET;
33]—1 = HzT,
rae E — HanpsHKeHHOCTh AJIEKTPUYECKOTO 1ojisi, B/M; H — HanpsH»KEHHOCTh MAarHUTHOTO TIOJIsA, A/M;
T — BpeMmst BO3/ICHCTBUS HA paboueM MECTE 3a CMEHY, 4.

2. PaccuutaviTe 9HepreTUYecKyto 3KCNO3nNLUIO no NAOTHOCTH NoTOKa
sHepruum B AnanasoHe yactot 300 Mly — 300 My no popmyne:
391‘[1‘[3 = HHS*T

rae II1D — mw10THOCTh MOTOKA SHeprun (MKBT/cMm?).
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3. Onpegenute npeaenbHO AONYCTUMbIN ypoBeHb IMIT ans cpeacts CBA3N U
TeNeBM3MOHHOrOo BelaHus no ¢opmyne:

gy _y1 4 0%

rae Enjgy — 3HaAYeHHE MPEACSbHO JIOIMYCTUMOrO YPOBHS HAIPSDKEHHOCTH SJICKTPHYECKOTO IOJIA,
B/m; f—4acroTa, MI'mI.

4. PaccuuTaiiTe nNpeaenbHO AOMYCTUMBbIMA YPOBEHb MIOTHOCTM MOTOKA 3Hepruu npwu
NIOKaNbHOM 06/ly4eHUN KUCTel pyK npu paboTe € MWMKPOMOSOCOBbIMM YCTPOWUCTBAMM MO

dopmyne:

i) 9,
baiuiig 1
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rie

2D my HpeeNbHO JIOIMYCTUMbIH ypOBEHb 3HEPreTUYECKOH IKCHO3MLUU
noroka sHepruu, paBHas 200 MkBr/cm’; K — kosdduuueHt ocnaabieHus OUOIOTHYECKOM
s dexTHBHOCTH, paBHBIA 12,5; 7 — BpeMsi npeObIBaHHS B 30HE OOJMy4deHHs 3a pabouuii JeHb

(pabouyro cMeHy), .

Bo Bcex ciayuasx MakcumanbHoe 3Hadenne 1Dy He nomkxHo npesbimaTs 50 Br/m? (5000
MKBT/cMm?).

5. PaccuuTaiite npenenbHO AOMYCTUMYIO NMAOTHOCTb MOTOKA 3HEPrMM npu obaydeHum
/ML, OT aHTEHH, PaboTaloWmMX B peXXMMe KpyroBoro 063opa uam CKaHMPOBAHUA C YaCTOTOMN He
6onee 1 Ky 1 ckBaXKHOCTbIO He meHee 20 no dopmyne:

mis - = 99 [y

SESES

rae K — xooduiment ocnabieHus OHOIOTMYECKONM aKTUBHOCTH MPEPBIBUCTHIX BO3ICHCTBHIA,
paBHbIit 10.

I[Ipu 5TOM IIOTHOCTH IOTOKA SHEPIUM HE JOJUKHA IPEBBINIATH Ul Auana3oHa 4actor 300
MI'u-300 I'T 10 Br/m? (1000 mxBt/cm?).

6. Onpegennte npegenbHO AOMNYCTMMOE 3HAYeHMe UHTeHcMBHOCTM DMW B ananasoHe
60 KMy—300 MTy, (Engy, Hnay, MN3pgy) B 3aBUCMMOCTM OT BPEMEHM BO3AENCTBUA B TEYEHUE
paboyero aHs (pabouelt cmeHbl) No dopmynam:

Ernv

Hry—

e

<X

rae Enny, Hugy u I3y — mpeaenbHO MOMyCTUMbBIE YPOBHHU HAIPSKEHHOCTH

QJICKTPUYICCKOTI'O, MArHUTHOT'O IIOJIA U TNIOTHOCTDH IIOTOKA SHCPTIHUHU; 29 EH,HQQ HHﬁY

20 JEHY ~ UPEACIBHO JOIyCTHMBIE ypOBHU DHEPreTUYECKOM DKCIO3ULUU B



TeueHue padbodero AHs (pabodei CMEHBI).

30
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Ta6HI/IHa 18 HCXOI[HBI@ JAaHHBIC IJIA pacucTa
Bap BpeMH E(b E1 Ez, E3, te te tEe E, H I1 f, 33]3 39 EM N tu

WaHT | BO3IeH arct| kB | x| 1 2, |3, B, | M | nay, | Hony-| aKc bp | M
1 8 60| 5| 6 71 L1 |1,4(22]0,5( 03| L1[53]| 200 200 1,0 | 8,0 | 20
2 7,5 50 8 9 |10 05 |0,7(08][13]| 02 23]6,1 7000 0,72 1,5 | 1,2] 35
3 7 40| 11| 12 | 13| 04 | 0,6 [1,3]|1,4( 0,5 3.2[ 7,3 | 800 200 2,0 1 | 55
4 6,5 301 14 15 | 16| 1,8 | 0.8 [1,4(2,3]| 0,7 4,1|8,5| 800 0,72 25 1,3 9
5 6 20| 17| 18 | 19| 1,7 | 0,9 (0,8 ]2,4( 0,6 5,0[9,2| 700 200 3,0 | 2,6 | 10
6 5,5 251 200 19 | 18| 0,3 [ 0,5(0,7|3,5| 08| 6,1/ 1,2 200 | 0,72 | 3,5 | 24| 11
7 5 350 11 12 | 13| 02 |[1,3|1,3|4,2|0,1| 7,2/ 1,3| 200 200 40 [ 1,3 | 12
8 4,5 451 12| 13 | 14| 04 | 1,5|1,4|4,6| 0,4] 83| 1,5| 7000 0,72 45 [ 1,3 | 12
9 4 551 15| 16 | 17| 1,6 | 2,2 [0,6(3,0| 0,6 9,7/ 1,7 | 800 200 50 | 2,5 18
10 3,5 60| 18| 19 |20 0,5 [ 1,9(0,7(4,0|0,7 10| 1,8 | 800 0,72 551 1,0 19
11 3 501 19 18 | 17| 1,309 (08|51 0,8 9,5/1,2| 700 200 6,0 [ 1,2 | 45
12 2,5 40| 16| 15 | 14| 1,7 | 1,0 [0,6]5,3| 09( 8,5/ 1,0 200 | 0,72 6,5 | 1,1 | 70
13 2 300 13 12 [ 11| 08 [ 1,1[0,5(4,0| 0,7 7,5]|1,1| 200 200 70 | 1,4 | 15
14 1.5 20| 10| 9 8 107 ]08](12]|44] 06| 65[13]| 700 0,72 | 7,5 | 1,5]| 70
15 3 251 7| 6 5| L,2(1,0[0,7]3,2( 0,5 55| 1,5| 800 200 80 [ 1,8 85
16 2,5 351 4] 5 6 | 1,5(1,3]0,8]3,5[ 04| 4,5/ 1,6| 800 0,72 85 | 1,7| 75
17 1,5 451 7| 8 91031]02(09]|23| 0,] 35[1.8]| 700 200 90 [ 14| 95

18 2 55( 10 11 [ 12] 0,8 | 0,9 [2,0(2,8] 0,4 2,5(2,0| 200 0,72 95 | 1,3 | 11
19 3 60 13 14 [ 15] 1,5]1,4(0,8(1,6] 0,5 1,5(2,2| 200 200 10,0 | 1,8 | 40

20 | 3,5 | 50| 16| 17 [ 18] 0,6 |03 ]04]|51] 06| 2.2/23| 700 0,72 | 105] 1,9] 75
21 4 40| 19| 18 | 17| 2,1 | 0,8 [1,3|55] 0.8] 33|28 800 | 200 | 11,0| 1,2 | 65
22 5 30 16] 15 [14] 1,9 [ 1.2]06]42] 04| 4529|800 | 072 | 11,5] 1,0] 85
23 6 20| 13| 12 | 11| 06 | 1,3]0,5(3,5[ 03] 5125|700 | 200 | 12,0] 1,0 | %0
24 7 250 10 9 | 8| 1,8 |24(1.6(34]0.,8] 6524]2000| 072 |125] 22| 12
25 7 [35] 7] 6 | 5| 1,7]09]05/23]04| 731222 700 | 200 | 13,0 25| 15

HpOMe)KyTO‘-IHaH aTTeCTalud

1 cemecTp

3auer

Ha 3auyere moaBOOUTCS UTOT BBINOJHEHHS MPAKTUYECKUX PabOT M MPOBOJUTCS YCTHBIN
OIIPOC I10 TEOPETUYECKUM BOIIPOCAM.

[Ipumeps!l TeOpEeTHUECKUX BOMPOCOB Ouniiera:
1. TIpoGrembl B3aUMOJEHCTBUS SHEPTETHK C OKPY>KAIOLIEeH Cpeou.
2. CrpyKTypa TEIUIO9HEPTreTUYEeCKONM CHUCTEMBbI IMPOMBIIIJIEHHOIO MNPEANPUATHS C Yy4ETOM
B3aUMOJICVCTBHUS C OKPYKAIOLIEH CPEION.
3. VcTOYHMKM 3arpsi3HEHHS OKpYJXKAIOLIeH cpeabl Ha TEMJIOIHEPreTUYeCKUX OOBEKTax.
OneHka BIMSIHUS TEIUIOPHEPTETUUECKUX CUCTEM HA OKPY KAIOILYIO CPELY.
4. Cxema B3auMOJICHCTBUS 0OBEKTOB YHEPTETUKH C OKpY:Karomiei cpenoit Ha mpumepe TOC.
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Bunsl 1 o0beMbl 3arpsi3HeHUI aTMoc(epbl, MEeToAMKa pacdera. PaccenBaHue HarpeThIX
BBIOPOCOB OT OAMHOYHOI'O UCTOYHHKA.
Kpurepun onenkn kauectBa okpyskatouiei cpensl. [lonstue I[NIK, s¢dexra cymmanum,
I11B, OBVYB.
Kputepun oneHku kadecTBa BOJHBIX OOBEKTOB, HHJEKC 3arpsiI3HEHHOCTH BOJHBIX
00BEKTOB.
BozneiictBue TOC Ha okpyxawomyo cpeay. MeToasl CHMXKEHUS BBIOPOCOB B
OKPYKAIOIIYIO CpELy.
HeratusHoe BO3€iCTBHE HA OKPYXKAIOIIYIO CpEly ITPOMBINUICHHBIX MPEANPUATHI. Bubl
3arpsI3HEHUS OKPY’KAIOILEH CpeJIbl.
Krnaccudukanus BbIOpOCOB BpelHBbIX BewiecTB B atMocdepy. VcTouHuky 3arpsisHEHUS
aTMoCQepBHl.
DKOJIOrn4ecKkue NociIeCTBHS 3arps3HEHNsT aTMOC(EpBHI.
HeratuBHoe Bo3neiicTBUe Ha ruipocdepy.
DKOoJIOrn4eckue NoCiIeICTBHS 3arps3HEHUs THAPOChEpHI.
HanpagieHus HHXeHepHO! 3aIUThl OHOChEpHI.
OuncTKa ra30BbIX BHIOPOCOB OT BPEAHBIX IPUMECEH.
CriocoObl 0UHCTKU BBIOPOCOB OT TOKCHYHBIX Ta30- U Mapo0Opa3HbIX MPUMECEH.
PaccenBanue ra3zoBbix BEIOpocoB B atMocdepe. [loHsTHe caHuTapHO-3a1UTHOM 30HBI.
Bunpl 3arpszaenus rugpocdepbl. MeToabl OUUCTKH CTOYHBIX BOJ.
Kareropuu crounsix Boa. Knaccugukamus npumeceil CTOUHBIX BOJ.
Cnoco0 MEXaHNYECKOM OYMCTKHU CTOYHBIX BOJ.
XuMHuecKkue 1 (PU3NKO-XUMHUECKIE METO/Ibl OUMCTKH CTOYHBIX BOJI.
buonoruueckas 04ncTKa CTOUHBIX BOJI.
[TonaTust  OGE€30TXOAHOM  TEXHOJIOTWH,  OE30TXOJHOIO  TNPOU3BOJACTBA,  OTXOMbI
MIPOU3BOJICTBA, OTXOJbl MOTPEOJIEHUS, TOOOUYHbBIE MPOIYKThI, BTOPHUHBIE MaTepUabHbIE
pecypchl, BTOPUYHbIE SJHEPTETUYECKUE PECYPCHI.
[TpuHIIMTIEI 0€30TXOIHBIX TEXHOJIOTHH.
Knaccugukarms MeTo10B epepaboTKH TBEPIBIX OTXO/IOB.
CxitagupoBaHue 1 3aXOpOHEHHE OTXO0/I0B.
CrnocoOs! yTrin3anuu oTxo10B. Cxxuranue (TepMuueckoe 00e3BpeKMBaHUE) OTXO/I0B.
[IpuHIMIIBI CHUKEHMSI TEIUIOBOTO BO3JCHCTBHS Ha OKpY’Kawollyro cpeny. CHuxXEHUE
TEIUIOBBIX COPOCOB, NCIOJIB30BAaHUE YTUIU3ALMOHHOTO 000pY/10BaHUS.
VYTunuzanus BTOPUYHBIX SHEPreTHYecKHX pecypcoB. CHocoObl YTWIM3ALUU TEIUIOThI
JBIMOBBIX Ta30B, TEIUIOTHI, OTBOJAUMOM B CHCTEMaX NMPUHYIUTEIBHOTO OXJIAXKICHHUS.
CHmXeHue SHeproeMKOCTH NPeANPHUITUI KaK HallpaBJIeHUE pecypcocOepexeHusl.
DKonoruyeckoe HopMmupoBaHue. CaHUTAPHO-TUTHEHWYECKHME HOpMaTuBbl. [loHATHS
ITAK, ITTY.
[TpousBoacTBeHHO-X03siicTBeHHbIe  cTaHAapThl. [lomstus I1JIB, TIJC. Dddekr
CyMMallUu.
[TonsiTHe «310poBbe uenoBekay. Ilokazarens 600JI€3HEHHOCTH YeIOBeKa.
BnusiHue cocTosIHUA OKPYIKAIOLIEH cpebl Ha 310POBbE JIOACH.
JluHamuka 3a6051eBa€MOCTH HaceJleH!Us B ropoJjax Poccur ¢ OBBIILIEHHBIM 3arpsi3HEHHEM
BO31yXa. BnusHue kauecTBa MUTHEBOM BOJBI HA COCTOSIHUE 3[J0POBbS HACETICHMUS.
OKOHOMMYECKHE MEXaHU3Mbl OXpaHbl OKpy:kawoleld cpenbl. Kamactp npupoaHsix
pecypcoB.
[TnanupoBanue, pa3padoTKa U OCYIIECTBICHUE MEPONPUATHHA 1O OXpaHE OKpPY:KarolleH
CpeBbl.
Cucrema mnatexeit. [lnarexu 3a 3arps3HeHue NPUPOTHON CPEIbI.



33
39.  ®uHaHCHpOBaHHUE. DKOJIOrMY4ECKOe  CTPaxOBaHHUE.  IJKOJIOr0-d3KOHOMUYECKOE
CTUMYJIHpPOBaHHUE.
40. DOxonoruyeckuié MOHMTOPHMHI. EnnHas rocynapcTBEHHas CHCTEMa HKOJIOTMYECKOTO
MOHHTOPHHTIA.

[Tpumepsl mpakTHUECKUX PaOOT:

[IpakTnueckas pabora
3ananus, NOCBALIEHHbIE O0IMM IKOJOTMYECKUM MpPodaieMam

3aoanue 1.1. Onpenenenue 00 beMa yrileKNucJI0ro ra3a, He00XoAMMoro st
o0pa3oBaHus IpeBeCHHBI.

DKkojorus Jo0oro OONBLIIOr0 TOpPOJa, OCOOEHHO TAaKOTO TUTAHTCKOTO TEXHOT€HHOTO
Meramoyimca, kak MockBa, HEMbICIMMa O€3 3eJCHBIX HaCaKICHWH. OTH CBOCOOpa3HbBIC
«TOpPOJICKHE JIeTKHEe» 00O0TamaroT TOPOJCKYI0 aTrMocdepy KHCIOPOJAOM U OYMIIAIOT €e.
H€O6XOI[I/IMO IIOHUMAaTb, UYTO MPOLECC BLIACICHUA KHUCIOPOJa 3CJICHBIMH PaCTCHUAMUA
HETOCPEICTBEHHO CBSI3aH C X POCTOM, KOTOPBIM MJET JOCTATOYHO MEIJIEHHO: JEPEBbs PACcTyT
ToAbl, ACCATUIICTHUA W AK€ BCKA, a CroparoT 3a MUHYTHI. O0a sTux mnmponecca Moryrt OBITH
BBIpQXEHBl OJHOW XMMHYECKOW peaklved, WAyIell B pa3IuyYHbIX HampaBieHUsX. B ogHoM
ClIy4yae aToM yTiiepoJia MPUCOSANHIET MOJIKYITy KHCIIOpoJa, 00pasys yriekucisiii ra3 (CO,), B
JIpyroM MOJEKyJia YIIEeKHUCIOro Tra3a ycBauBaeTcs pacteHueM. [Ipu 3ToM oHa pacmamaercs:
aToOM yIJIepoJila HMJST Ha OOpa3oBaHWE JPEBECHHBI, a MOJICKYJa KHCIOpPOJa BBIICISICTCS B
atMocepy. To ecTb B mpoliecce 00Opa3oBaHMs JIPEBECHHBI KHCIOPOJ SIBJISETCS MOOOYHBIM
HPOLYKTOM.

ECTGCTBCHHO, 4TO ApC€BE€CHHA COCTOUT HE TOJBKO H3 YIJICPOaA. Kax():[oe pacTCHHC
COACPIKUT HCKOTOPOC KOJIMYCCTBO BOJAbI 1 MHUHCPAJIIBHBIX coieit. Becem XOpoHmo U3BECTHO, YTO
CBe)KeCp}I6J'ICHH06 ACPCBO T'OPHUT IIOXO, a ITOCJIC 3aropaHusda BbIACIACT MHOI'O BOJISAHOI'O IIapa,
qTO ACJAaCT AbIM OT BJIAXKXHBIX APOB XOPOIIO 3aMETHBIM H3JaJICKA. HBGT II1aMCHHU FOpHHIGﬁ
APCBCCUHDBI OOBLIYHO )I(eJ'ITBIfI, IMOCKOJIbBKY H3 MHUHCPAJIBbHBIX cojie HaubOolee pacipoCTpaHCHbI
COJIM HaTpuA, a UMCHHO, €0 MOHBI OKPAIIMWBAIOT IJIaMA B JKCJITHIN OBCT, €CJIN ACPCBO POCIO HA
IIo4YBax, OoraThIX COISIMHU KaJiid, TO ApOBa U3 HCT'O AAKOT IlJIaMs C (1)I/IOJ'I€TOBI>IMI/I OTOIECKaMH.

Jl1s BBINIOJTHEHMSI 3a/1aHusl HEOOXOAMMO BBIUMCIUTH Maccy IpeBecHOro crtoja. IIpu stom
¢dopma cTBoJIa MPUHUMAETCS IKBUBaJEHTHON (hopme nmnunapa. CrenoBareabHO, HEOOXOIUMO
BBIUMCIIUTDh O0BEM IWIMHAPA U YMHOXWTH MOJIYYECHHOE 3HAUYEHUE HA IJIOTHOCTH JIPEBECHHBI.
Jlanee crenyer NOPUMEHUTh TPABUIO BBIYMCIEHUS MacChl BEIIECTB, YYacCTBYIOIIUX B
XUMHAYECKON peakiuu (1moapoOHO pa3o0paHO B TPUBEACHHOM HIDKE IMpHUMEpE pacdera) U
00BEIMHEHHBIHN 3aKOH Ta30BOTO COCTOSIHUS.

[Ipumep BbInonHeHUd 3ananus 1.1

Vcnosue. Kakoii 00beM YIJIEKHCIOTO Ta3a, B3SITOIO IPH HOPMAIbHBIX YCIOBHSIX,
HEOOXOJMMO TOTJIOTUTh PACTEHHIO, YTOOBI BBIPOCIIO JEPEBO CO CICAYIONIMMHU MapaMeTPaMH:
auametp ctBoia D=0,8 um, Beicota h=15 m, mnotHocTs apesecunsl p=0,08 4. [IpuHuMaem, 4To
BCS JIPEBECHMHA COCTOMT W3 YIJepoja, W YTO JPEBECHBIM CTBOJ HMMEET MPABUIHHYIO
WIMHIPUYECKYIO (hopMy.

Pewenue:
OnpenensieM Maccy m jepesa. Jljus 5TOro Imiomaab MONEPEYHOTO CEYEHHS, PABHYIO T I
,YMHOXHM Ha BbICcOTY h (paguyc r pasen D/2 = 0,4 m) 1 Ha IJIOTHOCTH p.

To ecTs,



m=nr'hp (1.1)
wma 3,14 x 15 u x (0,4 m)* x 0,08 m/m3 = 0,6 m = 600 xe.
OO6pa3oBaHue JPEBECUHBI U3 YTICKUCIOTO Ta3a UACT 10 PEAKIIUHU:
CO, —-C+0,. (1.2)
[Tpuaumaem B ypaBaenuu (1.2) maccy yraekucioro raza (CO,) paBHOU m;, Maccy yriepoja
(C) paBHOI1 m,, a ©X MOJIEKYJIIPHBIE MacChl paBHBIMU M; 1 M> COOTBETCTBEHHO.

BOCHOJ’ILSyeMCH COOTHOHICHUEM MACC pCarupyromux BEIIECTB U UX MOJICKYJISIPHBIX MACC:

ml k1M 1 (1.3)
m2 kK2M2 >
TJIe M; ¥ M, — MAacChl pEarupyrIuX BemecTs; M; u M, — UX MOJICKYJISIpHBIE Macchl; k; U k
— UX CTeXHoMeTprueckue KodhGUIHeHTs! (coriaacHo ypaBHeHHUO (1.2) OHU paBHBI €IUHUIIC).

ATomHas macca kuciopona paBHa 16, yrmepoma — 12 (u3 tabmuusr J.M.Menneneesa).
CooTtBeTcTBeHHO, MoJiekyJisipHas Macca CO, (M) paBHa 16 x 2 + 12 = 44; monekynsapHas Macca
yTaepoaa MPUHUMACTCS PaBHOW €ro aToMHoi Macce, T.e. M, = 12. Vcnonb3ys popmymny (1.3),
HOJTy4aeM:

gt m2*M1 . (1.4)
[loacraBnsis naHHBIE, TOTYyYaeM:
600x2 * 44
ml = = 2200«e.
12

N3BecTHO, 4TO TIpH HOPMAIBHBIX YCIOBHUSIX | MOJIb JI000TO Ta3a 3aHuMaeT o0beMm 22,4 1.
Tak xak 1 monb yriekucnoro raza umeer mMaccy 0,044 xe wim 44 2 (HOCKOJIBKY Macca OJHOTO
MOJIsl YACJIEHHO paBHAa MOJEKYJSIPHOW Macce), TO, YMHOXKHMB YUCIIO MOJIEH YIJIEKUCIIOro rasa,
conepskamuxcs B 2200 ke, Ha 22,4 71, TOTYyYUM UCKOMYIO BEJTUUHHY.

VCO 2 = 2200 =22, 41 w1120 2.
11200007
0, 044xe

Omeem. 00bEM YTIIEKUCIIOTO Ta3a, B3ATOr0 IPU HOPMAJILHBIX YCIOBHSAX, paseH 1120 i,

Tabnuna 1.1
BapuaHThb! 17151 BBIIIOJTHEHUS 3aJaHUs
NeNe Bun P, I 11 111 1\ \4

npesecunsl | o/em’ | Dow | hom | Dow | how | Dm | hoa | Dom | how | Do | hwu
1 auna 0,45 1 19 |1 0,15| 2 0,6 19 | 0,9 9 10,75 | 12,3
2 COCHa 0,5 0,9 17 | 0,3 4 | 0,81 2 0,4 12 | 0,16 | 14,6
3 OyK 0,65 | 0,8 15 | 1,01 6 0,7 17 1,1 7 1092 17,1
4 ayo 0,7 | 0,7 13 1079 8 |0,79| 4 0,3 14 | 0,7 | 9,6
5 opex 0,66 | 0,6 11 1081 | 10 | 0,8 15 1,5 5 032 1,5
6 rpyma 0,725 | 0,5 9 10,75 12 | 1,01 6 0,1 16 | 0,5 | 2,37
7 SCEHb 0,74 | 0,2 7 1,07 14 | 09 13 | 1,07 ] 3 02 | 59
8 KJICH 0,7 | 0,1 5 1,5 16 | 0,3 8 0,2 18 | 0,38 | 6,78
9 Kp.JIEPEBO 0,6 | 03 3 1,1 18 1 11 | 0,75 1 0,8 | 7,53
10 aKarys 0,77 | 0,4 1 09| 20 {015 10 | 0,5 | 20 | 0,74 | 1,24
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3adanue 1.2. OnpenesieHue NPOAYKTOB CrOPAHUS OPraHUYeCKOr0 TOIJIMBA.

W3BecTHO, YTO TPH CTOPAHHWH JIPEBECHHBI WM KaMEHHOTO YIJisi MOMHUMO YTJIEKHCIIOTO Ta3a
(CO,) moxer obOpazoBwiBaThCsi U yrapubiii Ta3z (CO,). Tlocmennuii JErKo OKUCISAETCS KHCIOPOIO0M
BO3[lyXa U TPU CTrOPaHUH TOIIMBA HAa OTKPBITOM BO3JyXEe WM MPU HATHMYUU WHTECHCUBHOW TSTU
OITACHOCTH JIJIs1 YeJIOBeKa He mpezcTaBiisgeT. OJHAKO B 3aKPHITOM TOMEIICHHH YTapHBIM Ta3 BeCchbMa
OTMaceH M MOJKET MPHUBECTH K TSKEIOMY OTPABJICHUIO U JJAXKEe CMEPTU. DTO MPOUCXOUT MOTOMY, UTO
MOJIEKYyJIa YrapHOTO Ta3a JIMIIb HE3HAYHTEIFHO MPEBOCXOAMT TI0 pa3MepaM MOJIEKYTy KHCIOPOa.
[lomanass mpu ABIXaHWM B OpPraHW3M, OHa HEOOPAaTUMO BCTPaMBAETCS B MOJEKYJIYy TeMOriioOuHa
(COCTaBJ'ISIIOHIaH KpOBI/I), KOTOpas B HOpPMAJIbHBIX YCIIOBUAX ABJISACTCS (TPAHCIIOPTOM»,
JOCTaBJISIONINM KUCIIOPOJ, ¥ BBIBOASINAS IPOAYKTHI OKUCTICHHsI (YrapHbIN ra3) U3 BceX TKaHEH Tena
4yenoBeka. B pesymprare CcHaOKEHHWE OpraHu3Ma KHCJIOPOAOM HapyliaeTcss — MecTo Ha
«TpaHcmopTepe» 3aHATO. Kak BHIHO M3 CKa3aHHOTO, MEXAY IPOIeCCaMU TOPEHUS W JbIXaHUS
IpoOCMaTpUBACTCA IIpsAMas aHAJIOT' .

[TockonbKy IUIOTHOCTH YrapHOTO Ta3a MEHbIE IUIOTHOCTH BO3JyXa, TO B MOMEIICHUsX 0e3
BEHTWISILIMM OH CKAIJIUBAETCS MOJ MOTOJKOM. M yrapHblil M yriieKuciblid Ta3sl HE UMEIOT HU IIBETa,
Ha 3amaxa, MOATOMY IOBBIIIEHUE UX KOHILIEHTPALMH J0 ONACHBIX YPOBHEW IPOUCXOAUT HE3aMETHO
JUIg JIoJield, Haxonasimuxcs B nomenieHHMH. Kpome Toro, mpu NpoX0XKJIE€HUH HaJ pacKajleHHBIMU
YIJISIMU  YTJIGKUCIBINA ra3 BoccTaHaBinuBaeTcs o yrapHoro (CO, + C = 2CO), uto mpejacraBiser
JIOTIOJTHUTENIbHYIO OMAacHOCTh, MOCKOJIbKY MpeneiabHo fomyctuMas koHueHTpauus (IIJK) yrapaoro
ra3a 3Ha4MTEJIbHO MEHBIIE, YEM YIJIEKHCIIOTO.

HpI/I BBITIOJTHEHHUH 3aJaHUuA HGO6XOJII/IMO IMOHUMAaThb, 4YTO HE€ BCC JOIMYIICHUSA, IMPUHATHIC B
06pa3ue peuicHus, UMCHOT MCCTO B PCAJIbHBIX YCIIOBUAX. B YaCTHOCTH, yrHeKHCHBIﬁ u yrapHLIﬁ Tra3bl,
HaxXoJ4Ch B 3aKPBITOM IIOMCHICHHWH, XOTd W pacrojJararoTCsa ApPYr Had APYroM H3-3a HeOHHHaKOBOﬁ
IIJIOTHOCTH, HO IIPU 3TOM HET YeTKOM TpaHUIIbI pa3acia, a CYmCCTBYCT HEKUM CJI0M CMEIINBaHUs.

ITpumep BrInonHeHus 3ananus 1.2

Vcnosue. Kaxoli o0beM 3aliMeT yrapHblii ra3, BBIICJSIONIMICS NPU TOJIHOM CrOpPaHUU
JPEBECUHBI, YIJIsI WIK JPYTrOro TOIUIMBA B TOMEMICHWU (0aHbKa «I0 YEPHOMY») CO CIEAYIOIIMMHU
napamerpamu: 1=4,0 v — nnunHa nomemenus; n=2,0 m — mmpuHa nomenienus; h=3,0 m — BbIcoTa
nomenieHusi. Macca toruuBa m=12 ke, koadp¢unuent cropanus k=0,8; koapdunnent, orpevaronuii
KOJIMYECTBY YTIEpoja, MOJBEPralIerocs HemoaHoMy cropanuio (oopasyromemy CO) y,=0,1;
Kod(hpuImeHT, oTBEYAIONIUN KOJIWYECTBY yrieponaa, obpasyromiero CO BO BTOPHUYHOM MpOIIECCE,
y,=0,15. T\=40°C=313K; P,=780 mm.pm.cm. Omnpeneautb, ¢ Kakoil BBICOTHI MOMEIIEHHUs OyaeT
HAUMHATBCA 30HA, 3allOJIHEHHAs YrapHbIM Ta30M. YTPOILEHHO I[ojlaraeM, 4YTO YrapHbIil ra3s
pacrioyiaraeTcsi BBepXy M He CMELIMBAETCS C JPYTUMH razaMH.

Pewenue:
CuuraeM, 4YTO BCE CropeBlliee TOIUIMBO — YHCTBIA yriaepoi. Torma ero KOJIHM4eCcTBO
OTIpeieTIsieTCs MPOU3BEICHUEM MacChl TOIUIMBA Ha KO (PUIIMEHT CropaHus:

m;=mXxk (1.5)
wmi m; =12 x 0,8 =9,6 ke.
[Tpu cropanum TOIUIMBA MapaJlIeIbHO YT JIBa Mpoliecca:
C+0,— COt (1.6)
2C + 0, — 2CO1. (1.7)
YacTh yriaeKuciioro ra3a BCTynaeT BO BTOPUYHYIO PEAKIUIO C pacKaJeHHBIMU YTIISIMU:

CO, + C=2CO0. (1.8)

Macca yriepoza, yuacTBytomiero B peakuuu (1.6), paBHa wim ~~ m;

m,=my x (1.9)
=9,6 x0,1 =0,96 xe.
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Macca yrnepoja, yuactBytromero B peakiuu (1.7), paBHa
ms;=m; X\ (110)
i mp; =9,6 X 0,15 = 1,44 xe.

O6mas macca yriepona, oopasytomiero CO, paBHa
my = m; + m; (1.11)
mwm my= 0,96+ 1,44 =24 xe.

Jns mpoctoThl OyzneM cuuTaTh, 4TO BeCh Ipoliecc 0Opa3oBaHUS YrapHOrO Tras3a HJeT IO
peakuuu (1.7). Wcxoast u3 COOTHONIEHHMsS Macc, Y4YacTBYIOIIMX B XHMHUYECKOH peakuuu (cMm.
MOSICHEHMSI K peleHuo 3a1anus 1.1), Haxonum Maccy 00pa30BaBIIErocs yrapHOro rasa.

* M
mco = MmO (1.12)

%
i mCO = 2,47 28 _ 5, 6ke
12
(Monekymsapayto Mmaccy CO HaxoguM Kak CyMMY aTOMHBIX Macc yriepoja H KHCIOPOAa;
koaurmentsr nepen CO u C B ypaBHeHUH (1.7) B3aMMHO YHUUTOXKAIOTCS).

O0beM, KOTOPBIN 3aliMET 3TO KOJIMYECTBO YrapHOIro ra3a IpU HOPMAJBHBIX YCIOBHSX,
COCTaBJISECT:

reo 30K 5 4n=44807 w4480 17

0,
028ke
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(0,028 kr — macca omuoro moist CO; 22,4 1 — 00beM, 3aHUMAaeMBbIil OJJHIM MOJIEM ra3a MpH
HOPMAJIBHBIX YCIIOBUSAX — CM. TIOSICHEHUS K PeIIeHuIo 3aaanus 1.1).

[To ypaBHEeHHIO 00BEIMHEHHOTO TA30BOT0 3aKOHA HAWEM UCTUHHBIA 00beM yrapHOTro
raza npu T=313K:

POV OT1
Vacr = pirto (1.13)
rae Vo=Vco=4,480 »°’; Ti=273K;, P~=760 mm.pm.cm.
60mm. pm.cm.* 4, 4800° *313K 3
VUCT - *5,0Mm .

780mm. pm.cm.* 273K

[Tmomaae momMenieHus paBHa S =1xn=4x2 = 8x°.
OrmpeenuM BBICOTY 30HBI, 3aIIOJTHEHHOW YrapHBIM Tra30M:

VHCT 5, 0n
X= = =0, 625m.

S 8’
CrnenmoBarenbHO, YrapHBIM ra3 3amoyHUT nomenienne Boime ypoBHs (h — hx) wmm
3m—0,625m=2,375 m.

OrtBert: 30Ha4, 3allI0JIHCHHAs YTrapHbIM I'a30M, HAXOJUTCA BBIIIC YPOBHA 2,375 M.

BapI/IaHTLI JJIs BBIITIOJIHCHUSA 3aaHUA

Tabmuma 1.2
NeNe | m, ke | T, °C Py, K Vi V2 1, m n, m h, m
MM.pm.CI.

1 15 42 780 0,75 0,1 0,15 2 4 2
2 25 46 784 0,83 0,18 0,17 2,5 5 3,7
3 17 50 786 0,82 0,19 0,18 8 3 2,75
) 24 54 785 0,76 0,17 0,19 3 6 2,7
5 19 40 788 0,79 0,2 0,14 3 3 3
6 31 58 787 0,77 0,3 0,12 2 4 2
7 26 52 783 0,78 0,21 0,13 2,5 5 3,7
8 10 48 782 0,84 0,16 0,11 8 3 2,75
9 21 44 789 0,85 0,14 0,1 3 6 2,7
10 37 56 781 0,8 0,15 0,2 3 3 3

Ilo pe3yjibTaTaM HUTOTI'OB BBIIIOJHCHUSA IMPAKTHUICCKUX pa60T 1 OTBCTA Ha TCOPCTUUCCKHUEC BOIIPOCHI
Ha 3a4CTC BBICTABJIISACTCA.

— 90-100 6amioB, eciy MPaBUWIBHO BBINOJIHEHbI BCE MPAaKTUYECKUE PabOTHI U MPU OTBETE HA
TEOPETHYECKHE BOMPOCH], a TAK)KE Ha JIOMOJHHUTEIBHBIE BOMPOCH! OOyYaroIIUiics MoKasal,
YTO BIIAJICET MAaTEPUAIIOM M3YYE€HHOH JTUCIUIUTUHBI, CBOOOTHO IPUMEHSET CBOM 3HAHMS IS
O0OBSICHEHHS PA3IMYHBIX (PaKTOB;

— 76-89, eciu nMpaBWIILHO BBHITIOJIHEHBI IPAKTUUECKUE PabOThI MM B HUX JIOMYIIEHO HE Oolee
OJTHOW OMIMOKH, KOTOpasi ObLIa CaMOCTOATENBHO HCTPABICHA 00YJAIONIMMCS, W TIPU OTBETE
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HAa TEOPETUYECKHE BOMPOCH], a TakKe Ha JOTOJIHHUTEIbHBIE BOMPOCH OOYYAIOIIUNACS
JIOITYCKAeT HeTpyObIe OIIUOKY;

— 60-75 0amoB, eciy B BBIOJHEHHBIX MPAKTHYECKUX 33JaHHUSX JOMYIICHBI TPyObIe OIIUOKH,
KOTOpBIC 3aTe€M UCHpPaBIEHbl OOYyYAOIIMMCS TIPH yYaCTUU TIPErojaBareis WId
MPAKTHYECKOE 33/IaHKe HE BBHIMIOJHEHO B MOJHOM 00beMe, HO O0YYaroIHiicss CMOT JTI0BECTH
pelIeHre 10 KOHIIA IPU YYaCTHH MPEToaBaTelis, ¥ B OTBETaX HA TCOPETHYECKUE BOTPOCHI
JIOTTYIIEHBI OITHOKH;

-0 6aJ'IJ'IOB, €CJIM NPAKTHUCCKHUE 3aJaHUA HE BBIIIOJHCHBI WM BBINIOJHCHBI HE B IIOJIHOM

o0beMe, He JaHbl OTBETHl Ha TEOPETHUUECKHE BOMPOCHI W HE BBITIOJIHEHBI KPUTCPHH LIS
kareropuu 0-59 Gaos.

OreHKa 1Mo AMCLUILIMHE OIpeenseTcss B COOTBETCTBUH ¢ llonoxkeHuem o GayIbHO-pEHTHHTOBOM
cucteme g cryaeHtoB ¢uimana HUY «M3OU» B r. BoimkckoM M0 COBOKYNHOCTH PE3YyJIbTaTOB
TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U DK3aMEHALIMOHHON COCTaBIISIOLIEH.

B 3aBHCHMOCTH OT KOJIM4YecTBa 0aJIIoB 3a JUCHUILINHY BBICTaBJIACTCA:

Ounenka KoanuectBo 0a/110B
OIICHKA 5 («OTIMYHOY) 90 — 100 6amioB
o1ieHKa 4 («Xopo11io) 76 — 89 GannoB
OIIeHKA 3 («yJAOBJICTBOPUTEIIBHO)) 60 — 75 GanmoB
O1IeHKA 2 («HEYAOBICTBOPUTEIIHHO) 0 — 59 GamioB




	Федеральное государственное бюджетное образовательное учреждение
	высшего образования
	Федеральное государственное бюджетное образовательное учреждение
	высшего образования
	10 3
	1 1 (1
	) ... (1
	Задание

	10 3
	10 3
	Задание

	Задание
	А. Оценка уровня воздействия электростатического поля (ЭСП)
	Б. Оценка уровня воздействия электромагнитных полей (ЭМП) различных диапазонов частот
	Б1. ЭМП промышленной частоты.
	Б2. ЭМП диапазона частот 30 кГц–300 ГГц.
	Практическая работа

	Задание 1.1. Определение объема углекислого газа, необходимого для образования древесины.
	Пример выполнения задания 1.1
	Задание 1.2. Определение продуктов сгорания органического топлива.
	Пример выполнения задания 1.2


