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Pduianana PI'OY BO «<HNY «MDH» B 1. BoJlzkckoM
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HaumeHnoBaHme 06p33OBaTeJILHOﬁ nporpamMmmal: Termoaﬂepreanecmde CUCTEMbI " ].[l/l(l)pOBLIe TEXHOJIOI'MH,
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Yacos (Bcero) nmo yueoHoMy rjiaHy 72

Jlexknun

1 cemectp — 104acos
Bcero — 10 yacoB

HpaKTl/l‘leCKﬂe 3aHATHSA

1 cemectp — 10 1acos
Bcero — 10 yacos

JlaGopaTopHbie padoThI

Y4eOHBIM ILIAHOM He MPeyCMOTPeHbI

KoncyabTanuumno kypcoBoMy npoexkrty/ padore

Y4eOHBIM ILIAHOM He MPeyCMOTPEeHbI

CamocrosiTesibHast padoTa

1 cemecTp — 34 yaca
Bcero — 34 yaca

BKITIOYAS: Y4eOHBIM ILIAHOM He MPeTyCMOTPEeHbI
PI'P
IIpoMe:kyTouHasi aTTeCTALUSA:
3a4yer 1 cemectp — 0,3 yaca
KonTpoas:
3a4yer 1 cemectp —17,7 yaca
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3aBenyrommuii kadeapoit TOuTT {?{7 ﬁ‘ M.M. Cynranos
(Haspanue Kadeaps) /xﬁrﬁlcw (pacmmppoBKa NOIIHCH)




1. HEJIA U 3AJAYHN OCBOEHUA JUCIHUIIJIMHbI

Lesab ocBOeHNs AUCHUILIMHBI COCTOUT B MPUOOPETECHUN 3HAHUM U YMEHUH IO 3KOJIOTUH, (POPMUPOBAHUH HABHIKOB 10 TPAMOTHOMY MPUMEHEHHIO OC-
HOBHBIX IOJIOXKCHHUW JTUCIIUIUIMHBI, HAlPaBJICHHBIX Ha MOJyYCHHUE (yHIaMEHTAIBHBIX 3HAHUH 00 3KOJOTHYECKHX CHCTEMax W OCOOCHHOCTSX MX (DYHKIIHO-
HI/IpOBaHI/IH B YCJIOBI/ISIX aHTp0HOF€HHOﬁ Hany3KI/I, paL[I/IOHaHBHOM HNCITIOJIb30BAHHUU MaTepI/IaJ'H:HBIX n BHGPFGTI/I‘-IGCKI/IX pecprOB, OpFaHI/I3aI_[I/II/I nu HpOBeIIC-
HUU paboT MO JTMKBUIAIIUY TTOCJICICTBUIA aBapuid, KaTacTpod), CTUXUIHHBIX OCICTBHIA.

3agavyaMu JUCHUIIMHBI AIBJISIOTCH:

OCBOEHHE OCHOBHBIX TEOPETUUECKHUX IOJO0KEHUN Kypca SKOJIOTUH;

nprOOpeTEeHNE MOHUMAHUS TIPOOIIEM IKOJIOTUH, CBSI3aHHBIX C IEATEIHHOCTHIO YEIIOBEKA;

OBJIQJICHHE YMEHUSIMU JIOTHYECKU MBICTUTH, 0OOCHOBBIBATh MECTO M POJIb AKOJOTHYCCKUX 3HAHUHN B MPAKTHUECKOU JACSITEIILHOCTH JIIO/ICH, pa3BU-
THUH COBPEMEHHBIX TEXHOJIOTHI; ONPENEIATh COCTOSHUE 3KOJIOTMYECKUX CHCTEM B MPUPOJE U B YCIOBHUSIX FOPOJICKUX M CEIbCKUX MOCEJICHUM;
MIPOBOJIUTH HAOJIOACHHMS 3a MPUPOIHBIMU M UCKYCCTBEHHBIMH PKOCHCTEMAaMH C IICJIbI0 X OMUCAHMS U BBISBIICHUS €CTECTBEHHBIX U aHTPOIIOTCH-
HBIX U3MECHCHUH;

pa3BUTHE TO3HABATEIBLHBIX WHTEPECOB, NHTEIJICKTYAIBHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOYJaIOImUXCs B TIPOIIECCEe U3YUEHUS DKOJIOTHH; TTyTeH
pa3BHUTHSI IPUPOAOOXPAHHON ACSITETLHOCTH; B X0JI€ paOOTHI C PA3IMYHBIMU UCTOUYHUKAMU WH(POPMAITUH;

BOCITUTAHHUE YOEKIEHHOCTH B HEOOXOIUMOCTH PAIIMOHAIIEHOTO MPUPOIONOIB30BaHMs, OEPEKHOTO OTHOIICHHS K TIPUPOAHBIM PECypcaM U OKPY-
JKalomIeH cpesie, COOCTBEHHOMY 37I0POBbBIO; YBAaKEHUSI MHEHUS OMIIOHEHTA MPH 00CYKICHUU YKOJIOTHYECKUX MPOOIIeM;

HCITOJIH30BaHNE TIPUOOPETCHHBIX 3HAHUI U YMEHHI 1O SKOJIOTHH B TTOBCEIHEBHOMN JKU3HU VIS OIEHKH MOCJICICTBUI CBOCH NMEATEIbHOCTH (U Jesi-
TETBHOCTHU JIPYTHX JIFOJICH) MO OTHOIICHHUIO K OKPYXKAIOIIEH Cpelie, 3M0POBhI0 IPYTHUX JIF0JIel U COOCTBEHHOMY 37I0POBBIO, COOJIIOJICHUIO TTPABUII
MOBEJICHUS B PUPO/IE.

dopmupyembie y 00y4Jaronierocss KOMIETEeHIIUH 1 3aTUIaHHPOBAHHBIC Pe3yJIbTAThI 00y4eHUsl TUCIUILINHE, COOTHECEHHBIE ¢ HHANKATOPAMH J0C-
THKEHUSI KOMIIeTEeHIINM:



Koa m HauMeHoOBaHHne KOMIIETEH-
1107074

Koa n HaumeHoBaHMe HHAUKaATOpa
JAOCTHKCHHUHA KOMIICTCHIINH

3amiaHUpoOBaHHbIE Pe3YJIbTATHI 00YYeHHUsI

OIIK-2 CniocobeH mpUMEHSTh CO-
OTBETCTBYIOIIUI (busmko-
MaTeMaTU4YeCKUi ammapar, MeTO-
bl aHalli3a W MOJEJIHUPOBAHMUS,
TEOPETUYECKOIO0 U HIKCIEPUMEH-
TaJbHOTO MCCIIEAOBAHUS MPHU pe-
IIEHUH NMPO(EeCCHOHANBHBIX 33134

N-1omk-2.5. JemoHcTpHpyeT mo-
HUMaHuEe PU3NYECKUX SBICHUNA U
MIPUMEHSET 3aKOHBI MEXaHUKH,
TepMOL[I/IHaMI/IKI/I, BHGKTpI/I‘-IGCTBa
1 MarHeTH3Ma

3HATh:

- OCHOBHbIE 3aKOHOMEPHOCTH B3aUMOJICHCTBUS COOOIIECTB KUBBIX OPraHU3MOB (B
TOM YHCJI€ — ¥ YEJIOBEYECKOTO COLIMyMa) C IPUPOTHOM Cpe1oil;

- 0COOCHHOCTH BO3JICUCTBHSI PA3HBIX OTpaciieid XO3HCTBEHHON JCSITEIPHOCTH Ye-
JIOBEKA Ha OKPYXAIOUIYIO CPENY;

- OCHOBHBIE BU/IbI 3aIPA3HEHNS OKPY>KAOLIEH CPEJIbl;

- TIOCJIEACTBUS 3arpA3HEHMSI OKPY’KAOILEH IPUPOAHON Cpenbl AJis YeloBeKa U Ha-
CEJICHUS B LIETIOM;

- OCHOBHBIE IIyTU PEATU3aLUU IPUPOIOOXPAHHON NEATENBHOCTH;

- OCHOBHBIE€ HOPMATHUBBI KAU€CTBA OKPYXKAIOLIEH CPEBL;

- OCHOBHBIE 3aKOHO/IaTeNbHbIE aKThl Poccuy M MeX1yHapOAHbIE COTJIALICHMUS.
yMeTh:

- TPaMOTHO aHAJU3UPOBATH U CAMOCTOSITENIBHO M OLIEHUBATh HKOJIOTUYECKYIO CH-
Tyaluuio B Mupe u B Poccun;

- BBIIBJIATH (PAKTOPHI PUCKAa OCHOBHBIX 3a00JIEBaHHI UellOBEKa, CBA3AHHBIX C 3a-
TPSI3HEHUEM OKPY’KAIOIIEH MPUPOAHOMN Cpebl;

- IenaTh 000CHOBaHHbIE, TOKA3aTeIbHBIC BHIBOJIBL;

- IUIAHUPOBAThH TUIIOBBIE MEPOIIPUATHUS 10 OXPAHE IPHUPOIBL;

- pa3pabaTbIBaTh NPAKTUUYECKUE PEKOMEHAINU TI0 COXPAHEHUIO TIPUPOIHOM cpe-
JIBI;

- IpUMEHSITh HOPMATUBHBIE NpaBoOBble akThl Poccuiickoit ®enepauuu B chepe
3KOJIOTHUH U 3/IpaBOOXPAHEHUS;

- CaMOCTOATENBHO paboTaTh C yueOHOM, HAyYHO! U CIIPABOYHOM JTUTEPaTypOil.




2. MECTO JJUCIHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

I[I/ICL[I/IHJII/IHa OTHOCHUTCA K q)aKy.]IBTaTI/IBHBIM JUCHUIIIIMHAM.
HI/ICHI/IHJ'II/IHEI SABJIICTCA BAXXHBIM IIaroM B OBJIaICHHUU CTYJACHTAMU JIF000T0 HpO(l)I/IJ'IH KOMIIECTCHIUAMU 110 TPUMCHCHHUIO METOAO0B OLICHKHU MPUPOJHBIX (baK-

TOPOB Cpe/Ibl, TUIAHUPOBAHUS B 00JIACTH OXPaHbI MPUPOIBI, HABBIKAMH PAOOTHI C 3aKOHOIATEIPHBIMU M HHCTPYKTHBHBIMU MaTepUalaMH B 00JIACTH OXPaHbI
PUPOJIBIL.

Pe3yJ'IBTaTBI O6y‘I€HI/I$I, MOJTYYCHHBIC TPHU OCBOCHUUN JUCIUITINHEIL, HCOGXOI[I/IMLI pH U3YUCHUU CIICAYIOIINX AUCIUILINH «be3omnacHocTh KU3HECACA-

TEIBHOCTHY, «XHUMHI», « DU3HKa».

3. CTPYKTYPA U COAEPKAHHUE JUCHUITVIMHBI

3.1. CTpykTypa IMCHHILIHHBI

OO01mmas Tpy10eMKOCTh JUCIUTUTMHBI COCTABIISIET 2 3a4€THBIX €MHMII, 72 Jaca.

Pa3nen mucuMIuInHbL.

Pacrnipenenenne TpyaoeMKOCTH pa3jiena (B yacax) o BUJam

CopepxaHue caMOCTOSATEIbHON pa-

! [«2]
Ne | ®opma nmpoMeKyTOUHOM aTTe- E § — g y41ebHOi paboThl x 6011 S
wn CTaIUH 5z & = KoHrakTHas Konr- | © yKaSaHHel\c/ITpZ :1::10;221\1;? nmom. 5.1 u
(no cemecmpan) 28 | O |Jex|mp| a6 | kmp [ukkn [ ma | P | pome
I/I3yquI/I€ TCOPETUYCCKOT'O U NPAKTHUYC-
B3anmMopeiicTBre TermnosHepre- CKOTO MaTepuaa:
THYECKOTO 0OBEKTA C OKPY- [2]’ CTp. g;g ?1'99?35 10226
I | xatomei cpenoit. Kpurepuu . 11 1 2 2 N N N - 7 a ESIEI’HC;T;}'IeHHe ,II’;OMaHIHeF’O 3aMaHUs:
OLCHKH Ka4CeCTBa OKPYKAIOMICH [4], cTp. 46-51, 68-71, 83-91, 92-97, 102-
cpel 111.
) I/I3yquHe TCOPETUYCCKOI'O U NPAKTUYC-
HeratusHoe Bo3nelcTBre Ppo- cKoro Matepaa:
MBIIUICHHBIX NIPEANPUATHN Ha [5], c1p. 227-249, 250-273, 276-325
2 | okpyxarouryto cpeay. OCHOB- 11 1 2 2 - - - - 7 - [6], cTp. 277-298
HBIC HaHpaB_]]eHHH 110 €TI0 CHU- Brimmonnenne JOMAUIHEro 3adaHus:
SKEHUIO [4], cTp. 184-189, 190-191, 192-193, 194-
198, 199-204, 205-211, 213-215, 216-222
3amura aTMocdepbl. IKOIOTH- U3ydeHne TeOPeTHIECKOTO 1 MPAKTHYE-
3a1Ms TEXHOJOTUYECKHUX MPO- CKOTO MatTephaa:
3 | meccoB. 3amuTa THAPOChEpsI. 11 1 2 | 2 - - - - 7 - [5], ctp.388-398, 399-416, 417-424

HUE «OTXOJHOCTW MPEIPH-

HNuxenepusele pemenus. CHuxe-

[6], cp. 308-321, 326-339, 340-366
BrimonHeHnne 1oMaliHero 3a aHus:
[4], cTp. 224-231, 234-242, 260-265, 278-




Pa3nen muclMIUINHEL.

Pacnipenenenue TpynoeMKoCTH paszzena (B yacax) 1o BUaam

ConeprkaHre caMOCTOSITENIbHOM pa-

« 5'3 o .,
No | ®opwma npomexyrouHoii arre- | T S | 8 y4eOuoit paboTe! N Gotbl .
w/n cTamun 5T & = KonrakTHas op Komr- | © YKasaHHelpr‘; fﬁﬁ?ﬁ?ﬁ? mom. 5.1 un
QO M
(no cemecmpam) M 3 O | Jlex | IIp | JIa6 | KIIP | UKKII | TTIA poJib
satrii. be30TXoMHas TEXHOIOTUS 286
o I/I3y‘{eHI/I€ TCOPETUYCCKOT'O U NPAKTUYC-
CHIKEHHE TEIIOBOTO BO3ICHCT- _
CKOro MmarepuaJja:
BUSA Ha OKPYKAIOWIYIO Cpeny. [6], ctp. 366-372, 374-386
4 CHuxeHnue YHEPTOEMKOCTH 11 1 ) ) _ B _ B 7 B [5], ctp. 425-455, 456-458, 459-468, 487-
NPEANPUATHI, KAK HAIPABICHUE 496
pecypc0c6epe>1<eHH;1. Temto BrlInonHeHNE JOMAIITHETO 3aaHN:
[4], ctp. 290-297, 309-313, 327-334
YTHIIU3aIHMOHHOE 000pyI0BaHNE.
DKOJOTU4YeCKOe HOPMUPOBAHUE. H3yuenne TeOPETHYECKOrO 1 MPAKTHe-
CocTOsIHHE OKPY/KAIOIIEH CPEIBI CKOTo MaTepHalia.
apy>1< U-l Dk pei [6], cTp. 391-395, 396-399
1 3/10pOBbE HACCICHUA. JKOHO- [5], ctp. 502-506, 507-518, 519-525, 526-
5 | MMYECKHE MEXaHU3MBI PALHO- 10 1 2 2 - — — — 6 — 537
HAJIBHOI'O HpHpOHOHOHB3OBaHI/Iﬂ Brioninenue JOMAaIIHEro 3aaHus:
1 OXpaHbl OKPYXKAIOIIEH CPE/IbI. [4], ctp. 335-341.
DKOJI0TM4E€CKM MOHUTOPHHT
3aueT MpOBOIUTCS B YCTHOU (hOopME IO
3ager 18 1 - - - - - 0,3 - 17,7 | pesysnbraTam ycneBaeMOCTH COTJIACHO HPO-
rpaMMe 3a49€Ta
Hmoczo 3a cemecmp 72 1 10 | 10 - - - 0,3 34 17,7

Hpumeuanue:Jlek — nexuuu; Ilp — npakrtuueckue 3anarusi; Jlab — maGoparopusie pa®otsi; KIIP — ayauTopHble KOHCYIbTAllMU MO KYPCOBBIM IPOEK-
tam/paboram; MKKII — uHAMBHyaTbHBIE KOHCYIBTAIIMHU 110 KYPCOBBIM ITpoekTam/padboram; I1A — npomexxyrounas arrectanus;, CP — camocrositenpHas pa-
0ora cTyaeHTa.




3.2.KpaTkoe coaep:kaHue pa3iejaoB
1cemecTp

1.B3aumodeticmsue meniosnepeemuyecko2o 00vexkma c okpyicarouieli cpedou. Kpumepuu
OUEeHKU Kauecmea oKpydcaiouiell cpeobl

[TpoGaeMbl B3aUMOACHCTBUS YHEPTrETUKH C OKpyXkaromieh cpenoil. CTpyKTypa TEIIOIHEPTeTH-
YECKOM CHUCTEMBI IIPOMBIIUICHHOIO MPEAIPUATHS C YUETOM B3aUMOJECUCTBUS C OKPYXKAIOIIEH cpe-
noil. VICTOYHHMKY 3arps3HEHUs OKPYXKAIOMed Cpellbl Ha TEIUIODHEPreTHYeCKuX oO0bekTax. OleHKa
BJIMSTHUS TEIJIOPHEPTEeTHUECKUX CHCTEM Ha OKpYyXkaroulyto cpeny. Cxema B3aMMOICHCTBHS 00beK-
TOB SHEPreTUKH C OKpy»atoulei cpenoir Ha npumepe TOC. PaccenBanue HarpeThIX BHIOPOCOB OT
OJMHOYHOTO UCTOYHUKA. KpuTepuun orieHKu KadecTBa okpysxkatomen cpeapl. Bozneiicteue TOC Ha
OKpPYXKaIoIIYIO Cpeny.

2.Hecamusnoe 6o030eticmsue npomblulieHHblX NPeONnPUSIMULL HAd OKPYHCAIOUWLVIO CPEOY.
OcHognbie HanpasieHus o €20 CHUNCEHUIO

Bunp! 3arps3HeHus: Okpyskaronieit cpenbl. BoznelicTBue Ha atMocdepy. DKOIOTHIECKUE TTOCTE-
CTBUS 3arps3HeHus atMochepsl. BozaeiicTBue Ha ruapocdepy. IKOIOTHUECKUE TOCTIESACTBUS 3a-
rpsizHeHust ruapocdepbl. Hanpasnenus nHXEHEPHON 3aIUTh Onocdepsl.

3. 3awuma ammocgepbvi. IKo102U3AYUA MEXHONO2UYECKUX npoyeccos. 3auuma 2uopocgepbi.
Hnorcenepuvie pewenus. CHudxcenue «omxoonocmuy npeonpusmuti. bezomxoonasa mexnonoaus
DKONOTU3alUsl TEXHOJIIOTUYECKUX TMpolieccoB. OYMCTKa ra30BBIX BBIOPOCOB OT BPEAHBIX MPHME-

ceil. PaccenBanue razoBeIx BEIOPOCOB B aTMocdepe. 3amuTa ruapocdepbl. MeToapl OYMCTKH CTOY-
HBIX BOJI. OCHOBHBIE MOHATHS U ONpEIEIeHUs 0€30TX0JHOM TEeXHOIOTUU. be30TX0IHbIe TPON3BO/I-
ctBa. [Ipunuunsl Ge30TXoAHBIX TexHOJOTHH. CrocoObl mepepabOTKU U YTUIU3ALUKA OTXOOB.
Knaccudukamnust MeTo10B iepepaboTKu TBEPAbIX 0TX0A0B. CKIaAUPOBAHUE OTXOJIOB. Y THIIU3AIIHS
oTx070B. CKUTaHue (TePMUIECKOE 00E3BPEIKUBAHNE) OTXOI0B.

4.Cruorcenue menniosozo 8030elicmsus Ha oKpytcarouyio cpedy. CHudceHue dHepeoemMKocmu
npeonpusmutl, Kaxk Hanpasnenue pecypcocoepesicenus. Tennio ymunuzayuonnoe 06opyoosanue.
[IpuHUHMNIBI CHUXKEHUST TEIJIOBOTO BO3JAEHUCTBUS Ha OKpYyXkarolyto cpeay. CHIKEHHE TEIIOBBIX

BbIOpocoB. Mcnonp3oBaHue yTUIM3alMOHHOTO 000pynoBaHusa. CHI)KEHHE SHEProOeMKOCTU Mpe-
NPUSTHIA KaK HAPABICHUE PECYPCOCOEPEKEHUS.

5. Okonoeuueckoe nopmuposanue. Cocmosnue oxkpycarouieti cpedvl U 300p08be HACENeHUs.
ODKOHOMUYeCKUe MeXaHU3MbL PAYUOHATILHO20 NPUPOOOHONb308ANHUS U OXPAHbL OKPYHcaloueli cpeobi.
IKON02UYECKUL MOHUIMOPUH2

l'uruenndeckoe HOpMHpOBaAHHE TOKa3aTeleld aTMocdepbl, TUAPOCHEPH], MOYBEI U MPOIYKTOB
nutanus. [lpenensHo momyctumbie koHueHTparuu (I1JIK). TlpemensHo momyctumbie BBIOPOCHI
(ITAB). ITpenensuo momyctumbie cOpockl (ITJC). Canurapro-3amutaeie 3006 (C33). Dkonorus u
31I0poBbe YenoBeka. [Ipupoanbie u aHTponoreHHbie (HhaKTOPhI, ONPEEIIAIONINE 310POBbE YEIOBEKa.
NunuBuayanbHOe W MOMYJALMOHHOE 370pPOBbE. DKOJOTMYECKHE MPUHIMIBI PAMOHATBHOTO HC-
MOJIb30BAaHUS MPUPOAHBIX PECYPCOB U OXpaHbl MPUPOAbl. OCHOBBI IKOHOMUKH MPUPOAOIOIIH30Ba-
HUSA. DKOJIOTMYECKHUE TUIATEeKU. DKOJIOTMUYECKUI MOHUTOPHUHT .

3.3. Tembl NpakTHYECKUX 3AHATHI

1 cemecTp

1. BoIOpOCHI 3arps3HSAIONIMX BEIIECTB aBTOTPAHCTIOPTHBIMH CPEJCTBAMHU B aTMOC(EPHBII BO3TyX
(2 gaca).

VYiep6 ot 3arpsizHeHusi aTMOc(hepbl KOTEIbHBIMU NTPEANpHUATHAMU (2 yaca).

O} dexTuBHOCTh pabOTHI OUUCTHBIX COOpPYKEHUH (2 "aca).

VYiep6 ot 3arpsi3HeHHs BOJI0eMOB(2 yaca).

BrusiHue 351eKTpOMAarHUTHBIX MOJIEH Ha TPUPOIHBIE SKOCUCTEMBI. DJIEKTPOMArHUTHBIC MTOJIS
UCTIOJIb3yeMbIE B IIPOU3BOJCTBEHHBIX YCIOBHSIX (2 Haca).

SNk wD



3.4 Tembl J1a0OpPATOPHBIX PadOT

JlaGopaTopHbie pabOTHl YUEOHBIM TUIAHOM HE MPEAYCMOTPEHBI.
35PIP

PT'P y4eOHBIM TIJTaHOM HE MPEyCMOTPEHBI.

3.6 TemaTnKa KypCcOBbIX IPOEKTOB/KYPCOBbIX padoT

KypcoBoii npoekT/kypcoBas paboTa y4eOHBIM TIIAHOM HE MPETyCMOTPEHBI.



3.7. CooTBeTcTBHE Pa3/1e/iOB AUCUHUILIHHBI H (OPMHUPYEMBIX B HUX KOMIIeTeHIHI1

Homep ¥ HAaUMEHOBAHHUE PE3YJIBTATOB 00PAa30BaHUS Huaexc Howmep pas/ena TUCHHMILTMHEL (B COOTBETCTBHM C 1. 3.1) DopMBI KOHTpOS
0 TUCLIUTUINHE KOMIIETEH- 1 cemectp
(B COOTBETCTBHUU C Pa3leiioM 3) UK 3
3HaTh:
OCHOBHBIC 3aKOHOMEPHOCTH B3aMMOJICHCTBHS CO00- NJ-1omk.
LIECTB JKUBBIX OPraHU3MOB (B TOM YHUCIE — U YelO- .
BEUECKOTO COIMYMA) C PHPOIHOH CPEIOi; 2.5. Tect «VICTOUYHUKHU 3arpsSI3HEHUS OKpY Katolen
’ CpelIbl Ha TEIUIOIHEPTeTUICCKUAX 00BEKTaX)

0COOCHHOCTH BO3JEHCTBHA pa3HBIX OTpacied Xo-
?;:I;}gflll;egﬂgﬂeﬂa.eﬂenbﬂomn denosexa ta  okpy- | MJI-lomk- Tect «Buabl 3arps3HeHUs] OKpyKarollel Cpesl.

YIo cpenys 2.5. Bosneiicteue Ha armocdepy. BosneiictBue Ha

rugpocdepy. IKOJIOTHYECKHE TOCICIACTBHS 3a-
IPs3HEHUS TUAPOCHEPEI»
OCHOBHBIE BU/IbI 3aTPSI3HEHUST OKPYXKaloIlel Cpebl; NI-lonk- Tect «3amurta ruapochepsl. MeToabl OYUCTKH
TTOCTICICTBUS 3arpsI3HEHUS OKpPY KaIomel IPUPOTHON 25. X CTOYHBIX BOJ. OCHOBHEIC ITOHATHUS M OTIPEACICHUS
cpebl Il YeJOBeKa U HACEJICHHUS B LIEJIOM; 0€30TXOTHOM TEXHOJIOTHI»
OCHOBHBIE TYTH pEaIH3allid MPHUPOJOOXPAHHON .
,I[C}ITQJIBHOCTI/I}'] p 1 PHPOZOOXP W/I-Tonk- Tect «IIpyHLIMIIBI CHUKEHUS TETIOBOrO BO3IEH-
’ . 25 CTBUSI HAa OKPYKAIOIIYIO CPEITy»

OCHOBHBIE HOPMATHBBI Ka4eCTBa OKpYKalomMen cpe- -
JBI;

HOBHBI KOHOZATEIbHBIE aKThI WU U MEX- T «OCHOBBI SKOHOMHKH IPHPOIOTIOIB30Ba-
OCHOBHBIE 3aKOHOJATE e a Pocc e N-1onx Tect «OcHo DKOHO 0JI0TIOTH30Ba
JIyHapOJIHbIE COTJIAIICHHUS HUSL. DKOJIOTUYECKUE IJIATEeKU. DKOJIOTUYECKUH

25. MOHHUTOPHHIY
Ymern:
KontponsHas pabora
TPaMOTHO aHATM3UPOBATE U CAMOCTOSTENBHO U OLe- | 11 TI-1 «OrmpenieneHue Macchl BEIOPOCOB 3arps3HSOLIIX
HUBATh HKOJIOTMYECKYIO CUTYyaLUIO B MUpe u B Poc- OTK- BEILECTB aBTOTPAHCIOPTHBIMU CPEICTBAMH B at-
2.5.

cuu,

Moc(hepHBIIT BO3LyX»

BBISBJISITH (PAKTOPHI PUCKA OCHOBHBIX 3a00JI€BaHUI

U/-1onk-

KonTponbHas padota




YCJIOBCKA, CBA3aHHBIX C 3aIrpsA3HCHHUCM OprH(aIOHICﬁ

«Onenka ymiepOOB OT 3arps3HeHHs aTMochepsl

2.5.
TIPUPOIHON CPEIIbl; KOTEIbHBIMH MPEIIPUSA THIMID)
nenaTb 000CHOBaHHEIC, JOKA3aTEIbHBIC BHIBOJIBL, Kontponsnas pabora
TUTAHUPOBATDH THITIOBBIE MEPOTIPHATHS 110 OXpaHe N-1omk- «Pacuer 3¢ ¢pexTHBHOCTH PabOTHI OYHCTHBIX CO-
MIPUPOJIBI; 25 OpY’KEHUI
pa3pabaTbIBaTh MpaKTHUECKHE PEKOMEHIANH 110 WJT-1omk KontponsHas pabora
COXPaHEHHIO TIPUPOIHOHN CPEIBI; . «OreHka yriep6a oT 3arps3HEHHS BOJJOSMOBY
2.5.
KonTponbHas padoTa
. «BrusHUE 3NMEKTPOMATHUTHBIX MOJICH Ha TPUPOJI-
MPUMEHSITh HOPMATHUBHBIC IIPABOBBIC aKThI Poccuii- WI-1
N H-lomnk- HBIC SKOCHCTEMBI. Pacder dYacToT 3ieKkTpomar-
ckoit denepanun B cepe IKOJOTHH U 3APABOOXPaA-
25 HUTHOTO IOJISl MCIOJBb3yEMBIX B MPOU3BOJCTBECH-

HCHUA

HbIX YCJIOBUAX)»

Bcezo uacos na pazoen oucyuniunvi
(6 coomeemcmeauu ¢ n.3.1)




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OHEHOYHBIE MATEPHUAJIbI
JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U ITPOMEXKYTOYHOMU ATTE-
CTAIIM 11O JMCIIUITJIMHE

4.1. Texkyumuii KOHTPOJIb YCIIEBAEMOCTH I10 IUCHMILIMHE:

1 cemecTp
— TECTUPOBAHHUE:
1. Tect «McTOYHHMKY 3aTrpsI3HEHUS OKPYKAIOLIEH Cpe/bl Ha TETIOIHEPTreTUYECKIX 00bEK-
Tax»

2. Tect «Bunpl 3arps3HeHus: OKpyskartomien cpeasl. BozneiictBue Ha atmochepy. Bosneiict-
BUE Ha Tupochepy. DKOJIOrn4eckue NoCIeICTBHS 3arpsA3HEHUs THAPOCHEPH»
3. Tecr «3amuTa ruapocdepbl. MeToAbl OYMCTKU CTOUYHBIX BOJ. OCHOBHBIE MOHATHUS U OII-
penenenust 6€30TX0IHON TEXHOJIOTHM
4. Tect «IpuHINIIBI CHUKEHUS TETIOBOTO BO3EHCTBUS Ha OKPYKAIOLIYIO CPELY»
Tect «OCHOBBI 5KOHOMUKH ITPUPOAOINOIB30BAHUA. JKOJIOTMYECKHE MIIATEKU. JKOJIOTH-
YECKUY MOHUTOPHUHI
— KOHTPOJIbHBIE PaOOTHI:
1. KontponsHas pabora «OmnpeneneHue Macchl BBIOPOCOB 3arps3HSAIONINX BEIIECTB aBTO-
TPAHCHOPTHBIMH CPEICTBAMHU B aTMOC(EPHBIN BO3TyX»
2. KontponpHas pabota «OueHka yniepooB oT 3arpsi3HeHHs aTMoc(hepbl KOTEIbHBIMU
IPEIITPUATHIMI

e

3. KonrponsHas padora «Pacuer 3ppeKkTUBHOCTH PabOTHI OUUCTHBIX COOPYKEHHI»
4. KontponsHas padota «O1eHKa yiepOa oT 3arps3HEHUS BOJOSMOBY
5. KonrponbHas pabota «BrnusHIE 3I€KTPOMArHUTHBIX MOJIEH HAa PUPOJIHBIE IKOCUCTEMBI.

Pacuer gacTot SJICKTPOMAarHuTHOI'O IIOJIA UCITIOJb3YEMBIX B IIPOU3BOACTBCHHEBIX YCIIOBU-
SAX»

bannbHO-peUTHHTOBAs CTPYKTYpa AUCUUILINHBI SBISETCS MPUIOKEHUEM A.

4.2. [IpomMe:KyTOUHAS aTTECTANMS MO JMCHUIINHE (YACTH IUCHUIINHBI):

1 cemecTp
3aueT ¢ OLICHKOM.
Onenka onpenensiercs M0 COBOKYITHOCTH PE3yJIbTaTOB TEKYILErO KOHTPOJIS YCIIEBAEMOCTH B CO-
orBercTBUM ¢ [lomoxkeHneM o OabHO-PEUTHMHIOBOHM cucTeMe Uil CcTyaeHToB ¢uimama HUY
«M3BN» B r. BomkckoM.

B MPUIIOKCHUC K JUIIJIOMY BHOCHUTC OLICHKA, IMOJTYYCHHAA 3a 1 CCMCCTD.

HpnMeanne: OHQHO‘IHBIC MaTCepHraJibl 1O JUCHUIIIINHC IIPUBCACHLI B q)OHIIC OLCHOYHBIX MaTcC-
puanos OITOII.
5. YHEBHO-METOAUYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1. IleyaTHble ¥ YJIEKTPOHHbIE U3AHUS:

1. Mapunyenko, A.B.Oxonorus [DnekTpoHHbIH pecypc]: yueObnuk / A.B. MapuHueHko. — 8-
u3J., crep. - DJIEKTPOH. TEKCTOBBIE JIaH. - CIIb.: Jlanb, 2020.
https://biblioclub.ru/index.php?page=book&id=573333



2. Tynaskosa, O.B. Dxonorus.[DnekTpoHHBIN pecypc]: yuebnoe nmocodue / O.B. Tynskosa. —
2-e H31I., crep. — DJIEKTPOH. TEKCTOBLIE aH. — CIIo6.: Jlanp, 2019.
https://biblioclub.ru/index.php?page=book&id=575175

3. BeromkuH, A.I'.OCHOBBI HH)XCHEPHON SKOJIOTHH[ DIEKTPOHHBIN pecypc]|: yueb. mocodue /
H.A. KpuomeuHn. — 2-¢ wu3A., cTep. ONeKTpoH. TekcroBeie maH. — CII6.: Jlaws, 2021.
https://e.lanbook.com/book/152483

4. [denmcosn, B.B.Oxosorus u oxpaHa okpysxaroueil cpeapl. [IpaktukyM. [DneKTpoHHBIN pe-
cypc]: yaebnoe nocooue /B.B. [enucos, T.W. [dpooBo3ora, b.1. Xopymwxuit A.I'. [u np.]. — 2-¢
U371, CTep. — DIeKTpoH. TekcToBble AaH. — CII6.: Jlanb, 2019. https://e.lanbook.com/book/124585

5. Kopooxkun, B.U.Oxonorus :Yueonuk / B.1. Kopookun, JI.B. Ilepenensckuit — 7-¢ uzm. —
Pocros u//]: ®enukc, 2004. — 576 c.

6. Ma3syp, U.U.Kypc umxkenepnoii axonorun: Yueonunk / U.1. Mazyp, O.1. MonnaBanos — 2-
e u3a. — Mocksa, 2001. — 502 c.

5.2 JIuueH3uoHHOE M CBOOOIHO PACPOCTPaHsieMoe MPOrPaMMHoOe odecrnevyeHme:
Microsoft Word, Microsoft Excel, Power Point.

5.3. UHTepHeT-pecypchbl, BKIWYas NpodeccnoHanbHble 0a3bl JaHHBIX U MH(OPMAILMOHHBIE
CIIPaBOYHbIE CHCTEMBI:

Yuusepcurerckas uHpopmanmonnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cuctema «Koncynprant+» http://www.consultant-urist.ru

CrpaBouHo-nipaBoBasi cucteMa «l apanT» http://www.garant.ru

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

baza nanubix Scopushttps://www.scopus.com

[Toptan oTKpeITBIX HaHHBIX Poccuiickoit @enepanuu https://data.gov.ru

baza oTkpeITBIX gaHHBIX ~MuHHMCTEpCTBA TpyJa M COUMAIbHOM  3amuThl PO
https://rosmintrud.ru/opendata

baza nanneix Hayunoii snekrponnoii 6ubnmoreku eLIBRARY.RU https://elibrary.ru/

baza maHHBIX podecCHOHANBHBIX CTaHAapTOB MHUHHCTEPCTBA TPY/AA U COITUAIEHON 3aIlIUThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3el nanapIx MUHHCTEPCTBA YKOHOMHUYECKOTO pa3BuTus PO http://www.economy.gov.ru

baza otkpsIThiX manubix Pochuamonuropunra http:// www.fedsfm.ru/opendata

OnextpoHHas 6a3a nanusx «M3narenscTBo Jlanby» https://e.lanbook.com

®denepanbHas TocydapcTBeHHass MH(POpPMalMOHHAs cuctema «HanumoHanbHAs AIIEKTPOHHAS
oubmuoreka» https://H30.pd

HanmonansHeIi moptan onnaitH o0ydenust «OTkpbiToe oOpa3zoBanue» https://openedu.ru

DnekrponHas 6a3a nanubix "Polpred.com O630p CMU"https://www.polpred.com

Odummanpapiii cadT deaepaqbHOrO areHTCTBA MO0 TEXHUYECKOMY PETYJIMPOBAHUIO U METPO-
noruu http://protect.gost.ru/

OnektponHas oudimoreka MOUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI

JIeKIIMOHHBIE U MPAKTUYECKUE 3aHATHUS MPOBOJATCS B YUEOHBIX ayAMTOPHUAX, CHAOKEHHBIX
MYJIBTUMEUHHBIMU CPEICTBAMH JUUIsI MHTEPAKTHBHOTO OOy4YeHHs, 000pyJOBaHHBIX HATJISTHBIMH
nocoOusiMu, 000pyJIOBaHUEM ISl TTOKa3a OOYYaIOIINX MaTEpUasoB, CPEACTBAMU 3BYKOBOCIIPOU3-
BEJICHHS, JJOCKOW ayJUTOpHOH, 00OpyIOBaHWEM JUIS MPEACTABICHHS INpe3eHTalnil (TUIa3sMeHHas
NaHeJIb, IEPCOHATIBHBIN KOMIIBIOTED).



IIpunoxenne A

BAJLJIBHO-PEUTUHTOBASI CTPYKTYPA JJUCIUILIAHBI

DKOJIOTUsA

(Ha3BaHHE AMCIUILIUHBI )

1 cemecTp

IlepeyeHb KOHTPOJBLHBIX MEPONIPUATHH TEKYIIEr0 KOHTPOJISI YCIIEBA€MOCTH 10 JUCHHUILIIMHE:

KM-1 Tect «cTouHNKH 3arps3HEHHs OKPY’KalolIel cpelibl Ha TETIOIHEPIeTHUECKIX 00bEKTax)»

KM-2 KontponbsHas pabota «Omnpenenenne Macchl BEBIOPOCOB 3arps3HSIONINX BEMIECTB aBTOTPAHCIIOPT-
HBIMH CPEJICTBAMHU B aTMOC(EPHBIN BO3IYX»

KM-3 Tect «Buapl 3arps3HeHus OKpysKatolei cpensl. BozaeiictBue Ha atmocdepy. BosaeiicTBue Ha
rugpocdepy. DKOJOrHIECKUE TTOCIEACTBUS 3arpss3HEHHS THAPOCchephI»

KM4 KouTposnbHas padota «OrieHKa yiiepOOoB OT 3arpsA3HeHust aTMOC(EpPhI KOTEITbHBIMH IPEAIPHSTAIMID

KM-5 Tect «3amura ruapocdepbl. MeTOABI OUUCTKH CTOYHBIX BOJ[. OCHOBHBIC TIOHSATHS M OTIPEICIICHUS
0€30TXOTHOH TEXHOJIOT I

KM-6 KontponbsHas pabota «Pacuer 3¢(HEeKTHBHOCTH paOOTHI OYUCTHBIX COOPYKEHUI

KM-7 Tect «IIpHHIMIIBI CHUXKEHHS TEIUIOBOTO BO3JICHCTBHS HA OKPYKAIOLIYIO CPELY»

KM-8 Kontponbhas padora «OrneHka ymep6a oT 3arps3HEHUS BOZOEMOB)

KM-9 TecT «OCHOBBI 5KOHOMHUKH TIPUPOIOTIONH30BAHUS. DKOJIOTHUCCKHE THIATEKH. DKOJIOTHISCKHIA MO-
HUTOPHUHT»

KM-10  KontposnsHas pabota «BiysiHuE 371eKTpOMarHUTHBIX MOJIel Ha IIPUPOJIHBIE SKOCHUCTEMBI. PacdeT yactor
3JIEKTPOMATrHUTHOTO TI0JIS UCTIOJIb3YEMBIX B IIPOU3BOACTBEHHBIX YCIIOBHSX)

Bua npoMekyTo4HOM aTTecTANMH — 3a4YET C OLICHKOM.

TpynoeMKOCTb TUCIUILIIUHBI =2 3.€.

Howmep Pasgen quciummiMHb Unnekc|KM-1 [KM-2 [KM-3 |KM-4 |KM-5 |[KM-6 |[KM-7 |KM-8 [KM-9 |KM-10| 3auer
pazgeia KM:

BzaumoaeiicTBue TemiosHep-
TETHIECKOTO 00BEKTa C OKPY-
1 JKaromien cpenoid. Kpurepun + | + +
OLIEHKHM KauecTBa OKPYKaro-
ien cpepl

HeratuBHoe Bo3neiicTBUe
MIPOMBIIUICHHBIX TIPEATPH-
2 SITHHA Ha OKPYKAIOIIYIO CPEIIy. + + +
OCHOBHEBIE HaITpaBJICHUS 110
€ro CHIDKEHUIO

3amuTa atMocdepsl. IKOIIO-
TU3aLMs TEXHOJIOTHYECKUX
MPOIIECCOB. 3amnuTa THIPO-
3 coepsl. UxeHepHbIe perie- + | + +
Husl. CHIDKEHUE «OTXOJHOTH
npeanpusatuid. besorxoanas
TEXHOJIOTHsI

CHmXeHHe TETIOBOrO BO3CH-
CTBUS Ha OKPYXKAIOIIYIO Cpe-
ny. CHIDKEHHE YHEPTOEMKO-

4 CTH NIPEANIPHUATHHN, KaK Ha- + | + +
TIpaBlIeHHE pecypcocoepexe-
Hus. Terno yTuim3annoHHoe
o0opynoBaHue




DKOJIOTHYECKOE HOPMHUPOBA-
aue. CocTosiHIE OKpYIKaro-
1Iel cpenbl U 30pOBbE Hace-
JIeHYsI. DKOHOMHYECKUE ME-

+ | +
XaHU3MbI PALIMOHATILHOTO
MIPUPOJIOTIONB30BAHUS U OX-
PaHBI OKPYKAFOIIEH CPEeIb.
DKOJIOTUYECKUH MOHUTOPUHT
MunauManbHbIH 0amt 3a KM 7 7 7 7 60
MaxkcuManpHbIi 0aimt 3a KM 12 12 12 12 12 | 100




MuHHCTEpPCTBO HAYKH U BbICcLIero oopasosanusi P@®
denepanbHOE roCy1apcTBeHHOE 0K0/IKETHOE 00pa30oBaTe/ibHOE YUpPeKIeHne
BbICIIIET0 00pa30oBaHUs
«HanuoHanbHBIN Hccie0BaTeILCKUI yHUBepcuteT «MIU»

duianaa PI'bOY BO «<HNRY «MDHN» B 1. BoszkckoMm

Hanpagnaenne noarorosku: 13.03.01 Tenno3HepreTuka v TenJ0TeXHUKA

HaumenoBanue o0pa3oBatenbHoil mporpammbl: TemjosHepreTudyeckue cUcTeMbl U HU(POBbIEe TEXHOJIOTHH,
HHTennexkryaibHasi pacnpeleneHHasi 3Hepretuka, Lludposbie cucreMbl ynpabieHHsI TeXHOJOIHYeCKHMH
npoueccamu

YpoBeHb 00pa3oBaHus: 6akajgaBp

®opma 00yueHHsI: OYHAasI

OneHo4Hble MaTepuaJibl IO ITMCHUIIJIMHE

®T/1.03 DKOJIOT U

Boumxcexkui 2020



OneHOYHBIE CPEICTBA JJIsl OIEHKH 3aIVIAHUPOBAHHBIX PE3yJbTATOB OOYYEHHUS MO JUCIMIUINHE,
COOTHECEHHBIX C MHAMKATOPAMHU JTOCTHXKEHUSI KOMIIETEHIIUMN:

IPUPOJIBI;

3aHHaHI/IpOBaHHHe PE3YJIbTAThI OGy‘-IeHI/ISI KOHH
110 THCIHTITHHE HWHAUKAaTOpOB OHGHO‘{HOG CpCACTBO
JOCTHUKCHUA (TI/IH u HaI/IMeHOBaHI/Ie)
KOMIICTCHIINH
3HaTh:
. Tect «cTouHNKH

- OCHOBHbBIE 3aKOHOMEPHOCTHU B3aUMOJICCTBHUS SArPAZHEHHA OKPYIKAIOTICH

COOOIIECTB )KMBBIX OPraHU3MOB (B TOM YHCIIe —H OIK-2 epes Ha

YEJIOBEUECKOr0 COLMyMa) C MPUPOJAHOU CPEIOH; TeTLIOIHEPTeTHUECKIX
00BeKTaxX»

Tect «Buasl 3arpsa3HeHust
- OCOOCHHOCTH BO3JCHCTBHS pa3HBIX OTpacici OKPY’KarOUIeH CPEebl.
XO3SMCTBEHHOM  JEATEIBHOCTH  YelOBEKa  Ha BosnaeiictBue Ha
OKpYKarollyIo Cpeny; OIIK-2 atmoctepy. BozneiictBue

- OCHOBHBIE BHJbl 3arpsi3HEHUA OKPYXKaKOUIEH Ha ruapochepy.

Cpeibl; DKOJIOTHYECKue
MOCIEACTBHS 3arpsA3HECHUS
ruApochepb»

- TOCIEACTBUS  3arpsA3HEHHA  OKpPYXKAroLIeH Tecr «3amura

MPUPOJHON CpeAbl JJis YEIOBEKa W HACEIEHUS B ruapocdepsr. Meroast

LIEJIOM; OIK-2 OYHUCTKH CTOYHBIX BOJI.

- OCHOBHBIE NYTH pPEAIU3ALUU IPUPOJOOXPAHHOMN OCHOBHBIE MIOHATHS U

JIesITeTbHOCTH; ompezeneHus 6e30TX0IHOM
TEXHOJIOTHH))

. Tect «IIpuHIUIIBL

- OCHOBHBIE HOpPMATHBBI KayeCTBA OKpYKarolIen CHYDKCHITS TEIUIOBOIO

CPeabL, Ofik-2 BO3/ICVICTBUS Ha
OKPYKAIOIIYIO CPENY»
Tect «OCHOBBI 9KOHOMUKHU

- OCHOBHBIC 3aKOHOJIaTebHBIE akThl Poccuu u MIPUPOAOIIOIB30BAHHUS.

MEKIYHApOAHBIE COTJIALICHHUS. OIIK-2 DKOJIOTUYECKHUE TIIIATEKHU.
DKOJIOTUYECKUH
MOHHUTOPHHI

Ymers:

KonTponbhas pabota
rpaMOTHO aHaJM3UpPOBaTh M CAMOCTOATEIBHO M «OmnpeienieHre Macchl
OIICHMBATh 3KOJIOTMYCCKYHD CHUTyallMI0 B MHpEC U B BBIOPOCOB 3arpsI3HSIONTUX
Poccuu; OIIK-2 BEILIECTB

aABTOTPAHCIIOPTHBIMH

CpEACTBAMU B

aTMoc(hepHBI BO3TyX»

. KonTponbnas pabota

- BBISBIISITh (PAKTOPHI PUCKA OCHOBHBIX 3&6OHeBaHI/II:I «OneHKa ymep6oB ot

HeN0BeKa, CBA3AHHBIX C 3aTPASHEHMEM OKPYXKAIOIIEH OIIK-2 3arps3HEHNs aTMOChEpHI

TPUPOIHOM CPEAbL, KOTEJTbHBIMU
PEIPUATUIME

- nenath 00OCHOBAHHEIC, JOKA3aTEIbLHBIC BEIBOJIBI; Kontponbnas padota

- IUIAHUPOBATh THUIIOBBIE MEPONPUATHS MO OXPAHE OIIK-2 «Pacuet apexTuBHOCTH

pabOTHI OUYHUCTHBIX




COOPYKECHUIN»

- pa3pa6aTbIBaTI> IMPAKTUYCCKUC PCKOMCHIAAIWUH I10

Konrponsnas padora

- CaMOCTOSTENILHO paboTaTh ¢ y4yeOHOI, HAy4YHOU U
CIIPABOYHOM JIUTEPATYPOM.

COXPAHEHUIO TPUPOIHON CPEIbI; OIIK-2 «OueHka ymepba ot
3arpsi3HEHUS] BOJJOEMOB)
KonTponbnas pabota
«Bnusinue

- TOPUMEHATh HOPMATUBHBIE IPAaBOBBIE  AKThI 3JIEKTPOMArHUTHBIX MOJICH

Poccuiickoit ®enepanuu B cdepe dKoONIOTHH H Ha IIPUPOJHBIC

3/1IpaBOOXpPAHEHUS; OIIK-2 sKocucTeMsl. Pacuer

qacToT
SJICKTPOMArHuTHOI'O I1OJIA

HCIIOJIb3YEMBIX B
MIPOU3BOJICTBEHHBIX
YCIIOBHSIX)

Conepma}me OLHCHOYHBIX CPEACTB. IlIxana u KPpUTEPUHU ONCHUBAHUSA

Tectr «MCTOYHMKHN 3arpsi3HEHHMsl OKpYkKawoumeid cpeabl
00beKTax»

HAa TCEIUIOOHEPIreTUYCCKHUX

Tect coctout u3 8 Bonpocos. Bpems Bbimonanenust 10 MuHyT.
[Tpumep BapuaHTa TecTa:

Ne

o/ HamMenoBaHHe T€CTOBOTO 3aJaHusl 1 BApHUAHTBI OTBETOB

1 | 1. K aHTponoreHHbIM JanamadTaM OTHOCSITCS:
a) TOJIAA, TPAHCTIOPTHBIE MarkCTPaIIH;

0) mone3anIUTHBIE MOJIOCHI, KaHAJIbI;

B) IIPOMBIIIUICHHBIE arJIOMEpanuy, Ipy/Ibl;

T') BCE BHIIICNIEPEUHCICHHOE.

2 2. [Ipsimoe Bo3/1eiicTBHE YeI0BEKA HA *KUBOTHBIX 3aKJII04YaeTCs B:

a) ru0enn )KUBOTHBIX OT XMMHUYECKUX BEIECTB, MPUMEHSIEMBIX JJI OOPHOBI C BPEIUTENIMHU TIOJIEH;
0) rubenu U3-3a MOKapOB, BO3HUKIIKMX B PE3YJIbTATE IPO3bI;

B) THOENN M3-3a dNUAeMHUN 3a00JIEeBaHNT;

I) THOEHN JKUBOTHBIX B CIIEJICTBHE 3aCYXH.

3 | 3. KocBeHHoe BJIMsIHUE YeJIOBEKA HA JKHBOTHBIX 0KA3BIBAETCS B pe3yJibTaTe:
a) BEIPYOKH JIECOB, CTPOUTEINIECTBA CEIT;

0) pacnaike crerneil, NPOKJIaIKH JOPOT;

B) OCYIIEHHUS OOJIOT, CTPOUTEIIECTBA TOPOJIOB;

T') BCE BBIIICHIEPEUHCICHHOE.

4 | 4. HauGoJibliee BO3/ieiiCTBUE U3 BCeX BUIOB TPAHCIOPTA HA COCTOSIHHE OKPYXKAIOIIEH Cpebl 0KA3bIBAET:
a) aBTOMOOMJIbHBIN;

0) BHYTpEHHUIT BOIHBIIH;

B) JKEJIE3HOIOPOKHBIN;

T') TY’KE€BOH

5 | 5. AHTponoreHHoe BO3/1eliCTBHE HA MIPUPO/IY NPOSIBJISIETCS B:

a) pe3KOM COKpAIIEHUH TUIOIAN HEHAPYIIIEHHBIX €CTECTBEHHBIX YKOCHCTEM;
0) yMEHBIIEHIH OMOJIOTHIECKOTO pa3HO0Opasus;

B) MOSIBJIICHUSX MPU3HAKOB HApYIIEHUS OMOC(HEPHOTO PABHOBECHS;

T') BCE BBIICNIEPEUHCICHHOE.

6 | 6. AuTponoreHHoe Bo3eiicTBHE HA MPUPOIY MPOSIBJIAETCSH B:

a) Pe3KOM COKpalleHNH HEBO30OHOBIISIEMBIX MUHEPAIBHBIX PECYPCOB;
0) pe3KoM COKpaIlleHNH HEBO30OHOBIISIEMBIX TOIUTUBHEIX PECYPCOB;
B) YBEJIMYECHUH OTXO0/I0B IIPOU3BOJICTBA U MOTPEOIICHUS;

T') BCE BBIIICHEPEUHCICHHOE

7 | 7. HaumeHblee BO3/1elicTBHE H3 BCEX BHAOB TPAHCIOPTA HA COCTOSIHHE
OKpY:Kalollei cpeabl OKa3bIBaeT:

a) aBTOMOOWIBHBIH;

0) BHYTpEHHUIT BOIHBIH;

B) JKEJIE3HOIOPOKHBIN;

T') MOPCKOM.

8 8. HpﬂMOC BO3JIelicCTBHE YeJIOBeKa HA )KUBOTHBIX 3aKJII0YAeTCsl B:




a) ru0eIr )KUBOTHBIX OT XUMHYECKUX BEIICCTB, IPUMEHICMBIX 1Jisi OOPHOBI C BPEIUTEISIMHU ITOJICH;
0) rubenu u3-3a MOkKAPOB, BO3HUKIIUX B PE3YJIETATE IPO3BL;

B) ruleiu u3-3a MUACMUU 3a00JICBaHU;

T) THOENN )KHBOTHBIX BCIICICTBHE 3aCyXH.

ITo pe3yjibTaTaM TCCTUPOBAHUA BbICTABIIACTCA:
— 8 6ayI0oB eciM MPaBUIILHO BBHINOJIHEHO HE MeHee 90% 3aganuil.
— 6,5 6amioB, ecliv MPAaBIIILHO BBINIOJIHEHO HEe MeHee 80% 3a1aHuif;
— 5 Gaina, eciiv MpaBUIILHO BBINOJMHEHO HE MeHee 50% 3axanuil.

Tecr «Buabl 3arpsi3HeHUs1 OKpy:Kawmed cpeasl. BosaeiictBue Ha arMmocdepy.
Bo3saeiicrBue Ha ruapocdepy. IKoJ0rnyecKne mocaeACTBUs 3arpsi3HeHust ruapocdepbny

Tect coctout u3 8 Bonpocos. Bpems Bemonanenus 10 MuHyT.
IIpumep BapuanTa Tecra:

Ne i/t HanMenoBanme TeCTOBOrO 3aJaHus U BApUAHTBI OTBCTOB

1 3arpsa3HuTEIH aTMOC(eEPHI M0 ATPEraTHOMY COCTOSTHHIO JeJISITCS:
A) T'opsiuue 1 X0JIOIHBIE.

B) Xumndeckue u puznueckue.

C) I'azoo06pazHele, KUAKUE U TBEPbIE BEIIECTBA.

J1) 'a3000pasHble , )KUIKUE U a9PO30JIbHBIE.

E) Opranuyeckuie ¥ HEOpraHUYECKHUe.

2 OcHOBHOIi TPUYMHOIi pa3pylIeHUs] 030HOBOIO CJ1051 SBJISAETCS:
A) buonorndeckue OTXOAbI JKUBOTHBIX.

B) BeIOpoCH! IPOMBIIIUIEHHBIX MPEATNPHATHI.

C) ®peoHsbl.

J1) Cxxuranme UCKOMAaeMOro TOILTHBA.

E) KanneporeHssle BelecTna.

3 Hawu6osee pacnpocTpaHeHHbIIi BU/I IPSIMOT0 PeryJHPOBaHUS BOJAHBIX PECYPCOB:
A) CTpouTeNnsCTBO BOJOXPAHIITHUIIL

B) CtpoutenbcTBO KaHAIOB.

C) 3a60p BOABI C TOMOIILIO HACOCOB.

J1) I3smenenue pycna pek.

E) C60p cTouHBIX BOX

4 IIpupoanbie pecypchbl HEOOXOAMMBbIE 151 KU3HeAESITeJILHOCTH YeJT0BeKa:
A) TIpoayKTsl MUTAHUS.

B) Okonorudeckue.

C) DHeprerudeckue.

) Jlec.

E) CeipbeBsle.

5 K ncuepnaeMbIM NpUpoOIHBIM pecypcaM OTHOCHT:
A) Kocmmueckue.

B) ®nopa, payna, mouna.

C) ConreuHas paguarmsi.

D) Boasr MupoBOTO OKeaHa.

E) ATmMocdepHBIit BO31yX

6 ITo cTeneHH 0YMCTKM MPOMBILIJIEHHBIE OTXOABI 1eJSTCS Ha:
A) TIpoxopsiue 09uCTKY, HEIPOXOASIITIE OUNCTKY.

B) BriOpaceiBaeMble 1I0J1€ OYMCTKH.

C) Ilepnognyeckue U HETIEPHOANIECKHE.

D) Oprann3oBaHHBIA 1 HEOPTAaHU3OBAHHBIM.

E) I'opsure u XoJ0mHEIE.

7 IIpoMbilJIEHHBIE BBIOPOCHI IO CIIOCO0Y MONAaIaHUs B aTMoc(epy AensAaTcs Ha:
A) Xumudeckne u (pHU3NIEeCKue.

B) Xomnonusie u ropsune.

C) Opranuyeckuie 1 HEOPraHMIECKUE.

D) Opranmn3oBaHHbIE U HEOPTaHU30BAaHHBIC.

E) T"a3000pa3ublie, )KUIKHE U TBEPIbIC.




8 Yro cnes1aHO HA MEPBOM JTale Pa3sBUTHS IKOJIOTHH?

A) CobpaHO MHOTO BHJIOB JKUBOTHBIX

B) N3yuenune npupoibl 3aMEHAETCS] TOCHOACTBOM CXOJIACTUKU M OOTOCIIOBHSI.

C) Hayuunuce ucnonp30BaTh OTOHb U OpyAUs TPY/a.

D) U3y4deH kpyroBOpOT BELECTB.

E) HakomieH u cucteMaTH3upoOBaH (haKTUYECKUI MaTepuai 00 yCIOBHSX KU3HU
JKUBBIX OPTaHU3MOB.

ITo pe3ynbTaTaM TeCTUPOBAHUS BBHICTABIISCTCS:
— 8 GayyToB eciM MPaBHIIBHO BHINIOJIHEHO He MeHee 90% 3amanmuii.
— 6,5 6amioB, eciu IPaBUIIBLHO BBIMOJIHEHO HE MeHee 80% 3amanuii;
— 5 Gaya, eciii MpaBWIILHO BBIMIOJIHEHO He MeHee 50% 3amanmuil.

Tect «3amura ruapocdepsl. MeToAbl 0YUCTKH CTOYHBIX BOA. OCHOBHBbIE NMOHATHS U
onpeaejseHust 0€30TXOAHON TEXHOJIOTUMN»

Tect coctout u3 8 Bonpocos. Bpems Bemonnenust 10 MunyT.
IIpumep BapuanTa Tecra:

No

/o HanmenoBanme TeCTOBOTO 3aaHus U BapuaHTbl OTBETOB

1 YcTraHoBHUTE HEPAPXHUIO CHCTEM MOHUTOPHHIA OT MPOCTOr0 K CJI0KHOMY:
a) ro0anbHbIN (POHOBBI MOHUTOPHHT

0) MOHUTOPHHT HCTOYHHKOB;

B) pEerMOHAIHHBI MOHUTOPHYHT;

I') UMIIAKTHBIII MOHUTOPHUHT;

2 IpeanpusiTusi, HA KOTOPBIX OCYLIECTBJsSETCH KaK A00bI4a, TAK M XUMHYeCKas
nepepadoTKa ChIpbsl M0 MOTEHUHAIbHBIM BO3MOKHOCTSAM 3arpsi3HeHusi Ouocgepbl
OTHOCSITCS:

a) K epBoii rpymre;

B) K TpPEThEH TpyIIIe;

0) K0 BTOpOI rpymIe;

I') K YeTBEPTOH rpyIie

3 K oOopynoBanuoo s yJaBJIMBAHMS NbLUIM CYXHM CIHOCO0OM, OTHOCSITCH:
a) MbUIEOCAIUTEIbHBIE KaMEphl;

0) IMKJIOHBI;

B) abcopOepsl;

T') CKpyO0epsI;

1) TICHHBIE aIapaThkl;

4 K oGopynoBanuio 1uis yJIaBJIMBaHHUS MBLUIM CYXHMM CIIOCOO0M, HE OTHOCATCSH:
a) MbUIEOCAIUTEIbHbIE KaMephl;

0) IIMKJIOHBI;

B) BUXPEBbIC IUKIIOHBL;

') HacaJo4YHbIe OAlIHU;

5 JloxkneBble M OT  TasiHMS  CHera  CTOYHbIe  BOJAbl,  HA3bIBAKTCH:
a) MIPOU3BOJICTBEHHBIE;

0) OBITOBBIE;

B) aTMOC(epHBIE;

I') KOMOMHUPOBAHHBIE;

6 Jnsa 3ajgepaaHMsl KPYNHBIX 3arpsA3HEHMii M YACTHYHO B3BelIEHHBIX BeleCTB
NPUMEHSIOT:

a) YCpEIHUTEIID;

0) perieTKy;

B) QMIBT;




') OTCTONHUK;

K ¢pu3nKo-XxuMH4YeCKUM MeT0aM OYHCTKH CTOYHBIX BO/I HE OTHOCSITCH:
a) ¢doranus;

0) sKCTpaKuus;

B) HOHHBI OOMEH;

I') IPOLIEKUBAHUE;

CoopyxeHusiMu UIsi OMOJIOTHYECKOH OYHUCTKH CTOYHBIX BOJ SBJAKTCH:
a) 6MoUIBTPHL;

0) a9pOTCHKHU;

B) OKCUTEHKHU;

T') 03epa;

1) IPYABL;

Ilo pe3yiabTaTaM TCCTUPOBAHUA BbICTABIISCTCA:

— 8 GayToB eciM MPaBWIIBHO BHINIOJIHEHO He MeHee 90% 3amanuii.

6,5 6aJIIOB, €CIIM MPABUIILHO BBIMOJHEHO HE MeHee 80% 3amaHuii;

— 5 Gayna, eciii MpaBUIILHO BBIMIOJIHEHO He MeHee 50% 3axanuil.

Tect «[IpUHIUNBI CHUKEHHUS TEIIOBOI0 BO3/1eiiCTBHS HA OKPYKAIOUIYI0 CPeay»

Tect coctout u3 8 Bonpocos. Bpems Bbimonanenust 10 MuHyT.
[Tpumep BapuaHTa TecTa:

Jr\lf;_)n HanmMeHoBaHue TeCTOBOIO 3a/1aHUS M BAPMAHTHI OTBETOB

1 YTO OTHOCHUTCH K BTOPUYHBIM IHEPreTHYeCKHUM pecypcam?
a) yroib
0) IpeBecHOE TOILITUBO
B) 2JIEKTPOIHEPTHUs
I') TEIJI0 NPOAYKTOB CTOPAHHUS

2 JIJ151 4ero He MOsKeT HCIOJIb30BATHCS OUMIIIEHHAs] CTOYHAsA BoAa?
a) MOJIUB CIIOPTUBHBIX OOBEKTOB
0) moXxapoTyIeHue
B) IPUTOTOBJICHUE TPOTYKTOB ITUTAHUS
') MOMKa TPOTYapoB

3 JlJ1s1 yero He MO’KeT UCIOJIL30BATHCSI OUHIIIEHHAS CTOYHAsA BojAa?
a) MOJIUB CTIOPTUBHBIX 0OBEKTOB
0) MoXapoTyIIeHHE
B) IPUTOTOBJIEHUE MPOYKTOB MUTAHUS
') MOIiKa TPOTyapoB

4 Ipeaeasno nonycrumelii Bbiopoc (IIIB) — 310
a) 9TO BBIOPOC JTAHHOTO BEIECTBA B OKPY’KAIOIIYIO CpeAy B €IUHHILY BpEMEHHU, He
OKAa3bIBAIOLINH BIMSHME Ha 3I0pPOBbE YEJIOBEKA U €r0 MOTOMCTBO IPU KOHTAKTe C HUM
(BelIecTBOM) B T€UEHHE ONPEIEICHHOTO MTPOMEKYTKA BPEMEHU
0) 5T0 BBIOPOC BEIIECTBA, HE OKA3bIBAIOIINN BIMSIHAE HA 3JJ0POBHE YEJIIOBEKA U €TO
MOTOMCTBO IPH €XKeTHEBHOM KOHTAKTEe C HUM (BEIIECTBOM) B T€UEHHE 8 4aCOB B TEUEHUE
BCEro paboyero craxa
B) MaKCHMaJIbHOE KOJIMYECTBO BELIECTBA, KOTOPOE MOXKET OBITh BHIOPOIIEHO B BO3/AYX
JAHHBIM TIPEIPUATHEM B €IMHUITY BPEMEHH, HE BeIyIee K MPEBBIIICHUIO B BO3AYXE €T0
IpeeNbHO JOMYCTUMON KOHIIEHTPAIH
1) MAKCUMaJIbHBIM 00beM CTOYHBIX BOJI, BRIOPACHIBAEMBIX B BOJIHBII OOBEKT 32 €IUHUILY
BpPEMEHH, HE MPUBOJIAIINN K IPEBBIICHUIO B BOJIE MPEAEIBHO JTOMYCTUMOM
KOHIICHTPAIIMH TAHHOH MPHUMECH

5 K kakoii 000/104Ke 3eMJI OTHOCSITCSI TAKHE KOMIIOHEHTBI, KaK 3eMHasi Kopa,

MAaHTHUSsI, MOYBEHHBIH cJI0M?

a) atMocdepa




0) ruapocdepa
B) Ouocdepa
r) nurocdepa

6 K kakoii rpynmne npupoaHbIX pecypcoB 0THOCATCSI HeQTh, ra3, Top(h?
a) MUHEPAJIbHO-CHIPHEBBIC

0) sHepreTuuecKue

B) BOJHBIC

') CpeI03alIUTHBIC

7 YTo He OTHOCUTCS K HCTOYHMKAM 3arpsi3HeHust arMocdepbi?
a) mbIIeBbIe OypH

0) JIeCcHBIC TIOXKAPBI

B) U3BEP)KEHUE BYJIKaHA

r) crounbie Boabl JKKX

8 Kak Ha3piBaeTcsi Mepa 103bl PAJIHOAKTUBHOI0 00J1y4eHus1?
a) Oexkepenb

6) 69p

B) pacnaj

I') aKTUBHOCTD

ITo pe3yjibTaTaM TCCTUPOBAHUA BBICTABJISACTCA:
— 8 6ayToB eci MPaBWIBHO BHINOJIHEHO HE MeHee 90% 3amanuil.
— 6,5 6a/mioB, ecliv MPAaBIIILHO BBIITOJIHEHO HEe MeHee 80% 3a1aHuif;
— 5 Ganna, eciii MpaBUWILHO BBIMOJHEHO HE MeHee 50% 3amanuil.

Tect «OCHOBBI 3KOHOMHMKH TNPHPOJIONOJIL30BAHUA. JKOJOTHYECKHEe IIATEKH.
IKOJIOrH4eCKHii MOHUTOPHHID

Tect coctout u3 8 Bonpocos. Bpems BeimonaHenust 10 MuHyT.
ITpumep BapuaHTa TECTA:

Ne

i HaunmeHnoBaHue TeCTOBOrO 3a/1aHUSI U BAPUAHTHI OTBETOB

1 Yto He OTHOCUTCH K (PU3HYECKUM 3arPA3HUTENSAM OKPYKAKOIIEeH NPUPOIHOM
cpeabl?
a) yMm

0) BuOpauus
B) 2JIEKTPOMAarHUTHBIC U3ITyIECHUS
I') paJJMOAaKTUBHBIE BBIOPOCHI

2 Hcxoast U3 yero pacCYMTHIBAKTCS NMPeAeIbHO J0IyCTHMbIE BHIOPOCHI BPeIHbIX
BeLeCTB (BbIOepUTE HEBEPHbI BAPHAHT)?

a) KOJIMYECTBO UCTOYHHUKOB 3arpsI3HCHHS

0) BBICOTA PACIIOJIOKECHUSI UCTOUHUKOB 3arpsiI3HEHUS

B) HAJMYKE BOJIOEMOB BOJIM3U HCTOYHUKOB 3arpsI3HEHUS

T') pacmnpezieieHne BEBIOPOCOB BO BPEMEHU M MPOCTPAHCTBE

3 B kakoii 30He 1bIMOBOIO (pakesa MAKCHMMAJIbHA KOHLIEHTPaLUs BbIOPOCOB?
a) 30Ha niepedpoca Pakena

0) 30Ha 3aBIMIICHUS

B) 30HA yAYIICHUS

T') 30Ha IOCTENIEHHOTO CHUKEHHS YPOBHS 3arpsi3HEHUs

4 Hpeneasno nomycrumslii copoc (IIAC) —3To:

a) MaKCHUMaJIbHOE KOJTMYECTBO BEIIECTBA, KOTOPOE MOKET OBITh BRIOPOIIIEHO B BO3yX
JaHHEBIM MPEAIPUATHEM B €IUHUIYY BPEMEHU

0) 3TO BBEIOPOC BEIIECTBA, HE OKA3BIBAIOIIUI BIHMSHUAE HA 3JJOPOBhE YEIOBEKA U €T0
MMOTOMCTBO TPH €XEAHEBHOM KOHTAKTE C HUM (BEIIECTBOM) B TEUCHHE 8 YaCOB B TCUCHHE




BCEro paboyero craxa

B) 3TO BBIOPOC JIAHHOTO BEIIECTBA B OKPYXKAIOIIYIO CPEAY B €IUHUILY BpEMEHH, HE
OKa3bIBAIOLIHNI BIUSHHUE HA 3I0POBbE YEIIOBEKA U €0 MOTOMCTBO IPU KOHTAKTE C HUM
(BeIIeCcTBOM) B TEYCHHE OTPEICIICHHOTO MPOMEKYTKA BPEMECHH

J) Macca BEIECTBA B CTOYHBIX BOJIaX, MAKCUMAJIBHO JIOMYCTUMAs K OTBE/ICHUIO B JIAHHOM
MCCTC B CIMHHUIY BPECMCHHU U HC IPUBOJAIIAA K TPCBBINICHUTO HI[K JAHHOT'O BE€IICCTBA B
KOHTPOJIbHOM pacTBOpE.

3) YeMm J0J15KHA OTIEJIATHCS KIJIAsl 3aCTPOiiKa 0T MPOMBINIEHHOTO NpenpusTus?
a) CAaHUTAPHO-3aIUTHON 30HOM

0) 3abopom

B) JKMBOMW U3TOPOJIBIO

T') 30HO#1 mepedpoca dakena

6 Kaxoii mpouecc He OTHOCUTCS K MEXaHUYECKOI 0YMCTKE OT B3Becel U
AUCTIEPCHOHHO-KOJIOWIHBIX YacTui?

a) IPOIIECKUBAHHE

0) abcopOus

B) OTCTaWBaHUE

r) GUIETPOBAHUE

7 B pe3yJibTaTe KAaKOro NPOU3BOJACTBA BO3/IEIICTBHE HA OKPYKAKILYIO CPeay He
NpeBbIAET YPOBHS, JONYCTHMOI0 CAHUTAPHO-TUTHEHNYECKMMH HopMamMu ?
a) 6e30TX0AHOE

0) MaJIOOTXOHOE

B) BOJIHOE

I') MAITMHOCTPOUTEIHHOE

8 Kaxkoii kj1acc orxonoB HanooJ1ee onacen?
a) 1 kiacc
0) 2 kmacc
B) 3 Kjacc
r) 4 KJIacc

HO pe3y,HI>TaTaM TeCTI/IpOBaHI/ISI BBICTABJISICTCA.
— 8 6ayToB eciM MPaBWIBHO BHIMIOJIHEHO He MeHee 90% 3amanwuil.
— 6,5 6amioB, eciau MPaBUIIHLHO BBINMOIHEHO HE MeHee 80% 3amanuii;
— 5 Ganna, eciii MpaBUIILHO BBITIOJIHEHO HEe MeHee 50% 3amxanuil.

Konrtposabnasi padora «OmpenesieHue Macchbl BbIOPOCOB 3arpsi3HSIIOIIMX BellecTB
aBTOTPAHCIIOPTHBIMH CPeACTBAMM B aTMOCGepHBbIH BO31yX»

B Hacrosiiiee BpemMsi OTHUM U3 OCHOBHBIX HCTOYHHKOB 3arpsi3HEHUSaTMOC(HEPHOTO BO3AyXa
aBIsAOTCA aBToTpaHcnopTHble cpeactBa (ATC). Ha moOGom mpenmpusitud, B TOM 4YHMCIEe U Ha
00BEKTaxX SHEPreTUKH, UMEETCS aBTOMApK, KOTOPBIH 3arpsa3HsIeT aTMOC(EpHBIH BO3IyX.

B ocHOBY MeTouKHN pacueTa BEIOPOCOB BPEIHBIX BEIIECTB aBTOMOOMIIBHBIM TPAHCIIOPTOM
3aJI0)KEH HOPMHUPYEMBIH yIENbHBIA BBIOPOC IO aBTOMOOWIISIM OTACIBHBIX TPYHH (TPy30BBIE,
aBTOOYCHI, JIETKOBBIE) M KJIACCOB (110 TPY30MOIBEMHOCTH, TaOAPUTHBIM pa3Mepam Ui aBTOOYCOB,
no paboyemy oObeMy JBHUraTeist Ui JIETKOBBIX aBTOMOOWJIEH) Uil KaKJOro THIA JBHUraTess
(OeH3uHOBBIN, Mu3enbHbIN). [Ipr 3TOM BBIOPOC BpEeIHBIX BELIECTB KOPPEKTUPYETCSA B 3aBUCUMOCTH
OT psga HauOoyiee CyIIeCTBEHHBIX (akTopoB. B pesynpraTe, B 00meM BuIE, pacyeT MacChl
BPEIHBIX BBIOPOCOB, MocTynawoummx B arMochepHsiii Bo3ayx or ATC cpencts, mpou3BOAUTCS 10

dbopmyre:



M ?Zizkzg mijk. Lik " 2. Kijkg
g g

rie Mi- Macca i-ro BpeaHoro Bemecta (okcua yriepoaa - CO, yrineBogopozaos -CH, okcuion
azota - NOx u n1p.);

] - KOJIMYECTBO TPYIII aBTOMOOWMIICH;

K - Ko/IM4ecTBO KJIaCCOB aBTOMOOMIICH B JAHHO# IpyIIIE;

g - KOJIMYECTBO TUIIOB JIBUraTesel, UCIOIb3yeMbIX B JAHHOM KJIacCeaBTOMOOMIIEH TaHHON
TPYIIIBL;

Mijkg - TPOOETOBBII BEIOPOC I1-r0 BPETHOTO BEIIECTBA aBTOMOOMIIEM J-OMrpymibl K -ro
KJ1acca ¢ g-bIM THIIOM JIBUTATEIIs P JIBHXKCHHH, T/KM;
Z K ijkg - TPOM3BCICHHE K03 durMeHToB BIHUSHUS (HAKTOPOB Ha BBIOPOC I-I0
BPE/IHOTO BEIllECTBA aBTOMOOWMIIEM j-0if rpymibl K-r0 kiacca ¢ g-bIM THUIIOM JBHUTATEJIs.

[lo neiicTByromIEel METOIUKE AJIsl OTAENIBHBIX TPyl aBTOMOOMJIEH YUUTHIBAIOT pa3IudHbIe
Kod(pUIMEeHTa BIMAHUS, B pPE3yJIbTaTe 4YEro pacueTHble (GOpPMYNbl i i-I0 3arps3HSIOLIETO
BELIECTBA UMEIOT B!

= J1JI JICTKOBBIX aBToMoOMIIEel K-ro kiacca ¢ JBUTaTeIeM (-TrO THUIIa

Mikg “mik - - -Ktig
Lkg Krig

rze Mikg - TPOOETroBbIil BHIOPOC I-r0 BPEIHOTO BEIIECTBA JIETKOBBIMU aBTO- MOOWISIMU K-TO Kitacca
(c nBurarenem k-ro paGoudero oobema) ¢ ABUTATENsIMU g-FOTHINA MPHU JBUKEHUH, I/KM (CM. TalII.

3);
Lkg - npo6er JICTKOBLBIX aBTOMO6I/IJIeI>'I k-FO KJlIacCa C ABHUI'aTCIIEM g-I‘O TUIIa,MJIH. KM,

Krig - K03 dUIIMEHT, yYUTHIBAIOMINNA U3MEHEHHE BHIOPOCOB 3arps3HSIIONINXBEIIECTB
JIETKOBBIMH aBTOMOOMJISIMU TIPH IBH>KCHHH;

Ktig - K03 PUITMECHT, YyIUTHIBAIOIINIA BIUSIHUE TEXHUICCKOTO COCTOSHUSIICTKOBBIX
aBTOMOOWJIEH.

Tab6mumna 3.

Hp06erOBLIC BLI6pOCI>I 3arpsA3HAOMUX BEIICCTB JICTKOBBIMU aBTOMOOMIIIMH COCH3UHOBBIM
JABHUI'aTCJICM, I/KM

Pabounii o0bem aBUraTens, a1 HacenenHblil myHKT
CO CH NOx
Memnee 1,3 11,4 2,1 1,3
1.3-18 13 2,6 1,5
1,8-35 14 2,8 2.7




- JUTS TPY30BBIX aBTOMOOMIIeH K-ro Kitacca ¢ ABUTaTeseM g-ro THII
Mikg =mik . . _© “Ktig T
g Lkg knig Krig
r7ie Mikg- TPOOETOBBII BHIOPOC I-I0 BPEIHOTO BEIECTBA IPY30BBIMU aBTO- MOOWISIMU K-10 Kiiacca
(K-o¥i Tpy30M0IbEMHOCTH) C ABUIATEIIIMU Z-I'O THIIA IIPU ABHKCHUU, T/KM (CM.Tab. 4);

Lkg - mpoOer rpy30oBbix aBTomMo0OwMIIei K-ro kiacca ¢ aBurarensiMu g-ro THIIa,MIIH. KM;

Khig - K03(h(ULHMEHT yYUTHIBAIOIIUN U3MEHEHHE MpoOeroBoro BbIOpoca OTYPOBHS
UCTIOJIB30BaHUs TPY30MOABEMHOCTH 1 TIpodera;

Krig - K03 GUIIMEeHT, YIUTHIBAIONINI U3MEHEHHE BEIOPOCOB 3arpsA3HSIOIINXBEIIECTB
I'Py30BBIMH aBTOMOOWIISIMU;

Ktig - K03 uineHT, yIUTHIBAIOIINN BIMSHUE TEXHUIECKOTO COCTOSHHSTPY30BBIX
aBTOMOOWJIEH.

Tabmuua 4. [IpoGeroBsie BEIOPOCHI 3arpsI3HAIONIMX BEIIECTB I'PY30BBIMH
ABTOMOOMJISIMH, T/KM

['py30m016EMHOCTE Tun HaceneHHblil MyHKT
aBTOMOOWJIS WIIH AABUTaTe]IA
CO CH NOx
aBTOIOE3]a, T

0,5-2,0 b 22 3,4 2,6
2,0-5,0 b 52,6 4,7 51
2,0-5,0 )| 2,8 11 8,2
5,0-8,0 b 73,2 5,9 9,2
5,0-8,0 )| 3,2 1,3 11,4

- JIA aBT06YCOB K-ro kitacca ¢ JBUTATEICM (-TO THIIA, MCHOJIB3YIOIMMMCS HaIlCpeBO3Kax h-ro
THIIA

Mikgh mik Lkg Khi Kri Ktig T
g h g g

I Mikg - MpoOeroBbIit BEIOpOC | - ro Bpeanoro BemiectBa aBrodycom k-ro kimacca (K-ro rabapura)
C IBUTATEJISIMU §-I'0 TUTIA TIPU IBUXKCHUU, T/KM (CM. TabII. 5);

Lkgh - HpOGCF aBTO6yCOB k-ro xmacca ¢ ABUTATCIIEIMU 2-TO THUIIA IIPHU HWC- IIOJIb30OBAHUH B
KauCCTBC MApIIpyTHOTO WM HA APYIUX BHUAAX IMEPECBO30OK, MIIH.KM;

Kkgh - k03¢ uIMeHT, yduThIBalOIui U3MEeHEHNE MPOoOEeroBoro BEIOpOCa OTBU/A TEPEBO30K;

Krig - K03 QUIMEHT, YIUTHIBAIOIUN N3MEHEHHE BBHIOPOCOB 3arps3HSAIOLIMXBEIIECTB
aBTOOYyCaMM IpH JBMKEHUH 110 TEPPUTOPUI HACEIIEHHOT'O ITYHKTA;

Ktig - K03(h(PUIIMEHT, YIUTHIBAIOIIUIN BIMSIHUE TEXHUYECKOTO COCTOSHUSABTOOYCOB.

3HavyeHus K03(pPUIMEHTOB BIUSHUS TPUBEICHBI B TAOIHIIE 6.



[IpoGeroBsie BHIOPOCHI 3arpsI3HAIONINX BEIIECTB aBTOOyCaMu, T/KM

Tabmuma 5

Knacc aBro6yca (L Tun HaceneHHbIH MyHKT
rabapuTHas JUIMHHA, ABHIaTE]IA CO CH NOx
M)
Oco60 mansle (L b 13,5 2,9 3
MmeHee 5)
Mausrii (6,0 b 44 3,4 6,1
<L< 75)
Cpenuuii B 67,1 5 9,9
A 4,5 1,4 9,1
Bonbmoit b 104 7,7 10,4
(10,5<L<12) I 4,9 1,6 10
Oco60 Gombimoii(L il S5 1,6 11
> 12)
Tabmnuua 6.
3HaueHus1 KO3PPUITMCHTOB BIHUSHUS B (hOpMYyIIe
I'pynna asro T Koag Hacenennpiii nyHkT
TPaHCIIOPTHBIX JIBUTaT | MIIMEHT
Cpe/CTB eIt Bl
CO CH NOx
JlerkoBble 5 Krig 0.87 0.92 0.95
aBTOMOOHIIN Ktig 1.75 1.48 1
Krig 0.89 0.85 0.79
Tpy30Bbie b Knig 0.68 0.87 0.67
aBTOMOOMIIH 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
Bumm Kh1 0.9 0.96 0.89
ABTOOYCHI Ktig 2 1.83 1
Krig 0.95 0.93 0.92
Jimm Kh1 0.89 0.92 0.93
Ktig 1.6 2.1 1




3amanmue:
PaccunTath BasioBBIN BRIOPOC BpeIHBIX BemllecTB (okcuaa yriepoaa — CO, OKCHIO0B a30Ta —
NOx, yraeBogopoaoB — CH) oT aBTOTpaHCIoOpTa Mo TEPPUTOPHH Topoia 3a roa. VicxoaHple JaHHBIC

ClIeIyIOLIHE:
- TOJI0BOH mpoder (B MITH. KM) TPY30BBIX aBTOMOOMIIEH ¢ 6en3nHoBeM [IBC

— Lx; rpy3oBbIX aBTOMOOWIEH nu3enbHbIX — Ly, aBTOOycoB OeH3MHOBBIX — Lz; aBTOOYCOB
IU3eIbHBIX — Lw; JIETKOBBIX aBTOMOOWIEH — L (3Ha4eHHWE TOMOBBIX MPOOETOB JJsi KaKIOTO
BapHaHTa pacuera cM. B Ta0I. 7);

- mpoOern  BHYTPHM  TIEPEUUCICHHBIX  TPYNI  aBTOMOOWJIEH  pachpenemstoTcs
MPOTIOPIIMOHAIBHO CTPYKTYpE MapKa: JIETKOBbIE aBTOMOOWJIM C pabodYnM OO0BEMOM IBUTATEIIS
menee 1,3 1 — 24 %, 1,3-1,8 1 — 65 %, 1,8 1 u Gomee — 11 %; rpy3oBbic ¢ OCH3MHOBBIM
nBurareneM rpysonoabémuocteio 0,5-2,0 T — 18%, 2,0-5,0 T — 68

%, 5,0-8,0 — 14 %,; rpy30BbIe ¢ AU3EIBHBIM JABUTATEIEM Ipy3onoabEéMHocThIO 2,0-5,0 T — 80 %,
5,0-8,0 T — 20 %; cpennero kinacca (8,0-9,5 m) — 80 %, 6onbmoro kmacca (10,5-12,0 m) — 20 %;
aBTOOYCHI C IM3ENbHBIM JIBUTATENIeM, B TOM 4ucie cpefaHero kiacca — 1 %, Gomplnoro kiacca —
44 %, ocobo Oombioro xiacca — 55 %;

- IpoOeroBbie BHIOPOCH! 3arpsA3HSIONIMX BELIECTB MPU JABMKEHUHU aBTOTPAHCIIOPTHBIX
CpPEZACTB U MONPaBOYHBIC KOAPPHUIHEHTH (KO (DUIIMESHTHI BIHMSHNS) 33/1at0TCS.

Pe3ynbTaThl pacueToB 3aHOCATCS B UTOTOBYIO Ta0iHIly 8.
Tabmura 7.

['ogoBeie mpoberu ATC o Tepputropun ropoaa, MiaH. KM

Ne Ly L L, Lu L,
/1
1 | 47241 70,59 253 0 615
o | osas2 | 14118 506 0 1250
3 | 32144 48,55 201,3 20,4 0
4 | 567,98 75,66 276,7 25 4 0
5 | 98433 | 15462 521,6 47,6 0
_ | 6 | 52355 73,84 260,1 23.9 0
7 | 23777 43,67 168,4 183 0
8 485 72,34 256 8 227 0
o | 671,44 83,25 307,8 26,1 0
10 | 33891 50,72 230 21,1 0

- |
- |
g Tab6mumna 8.

dopma npeacTaBIeHUs pe3ylbTaToOB pacyera.

['pynms! u Bri6poc CO Bei6poc CH Bri6poc NOx CO+CH+NOx

kiaccer ATC T %* T % T % T %




JlerkoBele ¢ 6en3uHOBBIM JIBC pabounm o6beMomM

menee 1,3

13 1,8

1,8 R‘onee

HUroro

['py3oBbie ¢ 6er3nHOoBBIM [[BC Ipy30m06EeMHOCTHIO

O,Q‘,OT

Z,ﬁ,OT

5,0 8,0t

Htoro

pr3OBBIC C TU3CIBbHBIMU JABUTATCIISIMU I'PY30IIOABEMHOCTBIO

2,0 5,0

5,0 8,0t

Hroro

ABTOOYCHI ¢ 6en3unoBbIMEU JIBC MapiipyTHbie

8,09,5Mm

10,5120 m

Hroro

ABTOOYCHI ¢ tu3enbHbIME JIBC MapiipyTHbIe

8,09,5Mm

10,5120 m

Bonee 12,0

M

Hroro

Bcero
BBIOpPOCHI
BPEIHBIX

BEILECTB

— HNPOLCHTHI 6epch;1 IO OTHOIICHUIO BBI6p0C8. «BCETO»




KonTpoabHas padora «OueHka ymep00B OT 3arpsi3HeHUsI aTMocdepbl KOTeJIbHbIMU
npeAnpusITUSIMID

KOTJ’IO&I‘peFaTH KOTCJIBHBIX pa60Ta}0T Ha pas3IM4HbIX BHIAAX TOILUIMBA, H BBI6pOCI)I
3arpsA3HAIOIMINX BCHICCTB 3aBUCAT KaK OT KOJIMYCCTBA W BHAA TOIUIMBA, TaK W OT BHUIA
TCI1oarperara. YuurbsiBaeMbIMH 3arpA3HAOIIMMHA BCIICCTBAMU, BBIACIAIOIMIUMUCA IIPU CTOpaHUN
TOIUINBA, SABJIAKOTCS: TBECPALIC YdCTHIIbI (30.]'[3), OKCHJ YIUVICPOJa, OKCHUIbI a30Td, OKCHAbI CCPHLI,
IIATUOKMCH BaHAa U,

Br16poc TBepABIX YacTHI] (307161) B ABIMOBBIX ra3aX KOTEIBHBIX OMpeeseTcs o Gopmye:

My =qr '}IZ’)' ‘(1 L;)

re Jr — 30JIbHOCTh TOIUTHBA, %0;
M — KOJIMYECTBO U3PACXOA0BAHHOIO TOILUIMBA 3a IO/I, T,

f — Oe3pasmepHbIii KOADDHUIIMEHT, 3aBUCAIINA OT THNA TONMKH W TOILIMBA;IJIsI KOTCIbHBIX,
paboTaronux Ha Masyte, npuHsaTh = 0,01; na yrae f = 0,0023;

L: — 3pdeKTHBHOCTH 30JI0YJIOBUTENCH; MPH WCIOIB30BAHUYU IMKIIOHA JJITOYUCTKH
OTXOIAIINX Ta30B KoTenpHou Ly = 0,8.

Tabmuma 9.
XapaKTepUCTUKU TOILINB.
Brz rormiea Gr, % S, % Qi", MJl/kcr
Ma3zyr:
MaJIOCEpHUCTHII 0,1 0,5 40,3
CEPHUCTBIM 0,1 1,9 39,85
BBICOKOCEPHHUCTHIN 0,1 41 38,89
'Yrob:
UepeMxOBCKHit 27 1 17,93
IA3eCKU 14,2 0,4 16,96
Kancko-AunHCKUH 6,7 0,2 15,54
bypsTckuit 16,9 0,7 16,88
MuHYCHHCKHIA 17,2 0,5 20,16
Br1Opoc okcua yriepoa pacCUMThIBACTCS 110 PopMyIie:
M =c m (1001 q) 102
co co 1
rie qu [MOTepH TEIUIOTBI BCICACTBUE yexanuyeckoil HEMOJIHOTH  CrOpaHuUsl

toruuBa, %; ansg maszyta (1 = 0,5, ans yrst q1 = 5,5;

Cco— BBIXOJ[ OKUCH YIJICpOJa IPpH C)KUT'aHUU TOILJIMBA, KI/T:



C =g R Q
co 2 1
rzie (2 — MOTepH TEIUIOTHI BCICICTBHE XUMUYECKOW HETOIHOTHI Cropanusi, %; JUISKOTEIbHBIX
MPEANPUITHH JKETIE3HOJOPOKHOTO TpaHcropTa npuHumMaerces 2 = 0,5; R - koaddunmenr,
YUUTHIBAIOIIHIA JIOJTFO MIOTEPH TEIUIOTHI BCIICACTBUE XUMUYECKON HENOJIHOTHI cropanus: R = 1
st TBepaoro toruBa; R = 0,5 mns

ra3a; R = 0,65 nns masyra,

Qi — Hu3MIas TEIUIOTa CropaHus HaTypaiabHOro TorkuBa, MJIx/kr (Tabi. 9).Beiopoc
OKCHJIOB a30Ta, T/TOJ, onpeensercs mo Gopmyre:
§ ]

"oy :m'er 'KNOZ(]')}

rae Kno2 — mapamerp, XapakTepu3yIONUi KOJIMYECTBO OKHUCIIOB a30Ta, oOpasyromuxcs Ha 1 I'JIx
terna, Kr/I'JIk JUIs pa3iMYHBIX BHJOB TOIUIMBA B 3aBHCHMOCTH OT IPOHM3BOJUTEIBHOCTH
Komioarperara; ais Mazyta Knoz = 0,11; mis yroas Knoz = 0,23;

B - k03¢ punmenT, 3aBUCALINIA OT CTENIEHH CHUKEHUS BEIOPOCOB OKCHAa30Ta B Pe3yJIbTaTe
MPUMEHEHHUS TEXHUYECKUX pereHui. /[ koTnoBnpounsBoauteasHocThio 10 30 1/gac f = 0.

BBIOpOC OKCHIIOB CepBI, T/TOM, ONPEACIACTCS TOIBKO JJIS TBEPJOTO U KHUJIKOTO TOIUIMBA IO
dbopmyre:

D=
~

Mg =0mm s (L. Lph) @ L

2
rae S’ — cogeprxanue cepsl B TorumBe, % (Tabi. 9);
’ua JI0JIsl OKCUIOB CEPBI, CBA3BIBAEMBIX JIETY4el 301100 TorumBa. [l yrieit Kancko-

AunHckoro OacceiiHa mpuHuMmaercs paBHoi 0,2, skubacty3ckux — 0,02, mpouux yriaei- 0,1;
mazyta — 0,2;

ﬂ% 2 — HOJIsI OKCHUAOB CEPbI, yliaBJIMBa€Mast B 30JIOYJIOBUTCIIC. I[J'ISI CYXux

30JI0yJI0BUTEIICH TPHHUMAETCs paBHOM 0.

Pacyer BBIOpOCOB MATHOKKMCH BaHaIMs, MOCTyMHAroie B aTMochepy CABIMOBBIMHU T'a3aMH
MIPU CKUTAHUU KUIKOTO TOTUIMBA, BBITIOIHIETCS 0 popmyiie:

_ 1 103-
MVQS_C\@S-BE@ )
J

rac B - KOJIMYCCTBO U3PACXOJOBAHHOI'O Ma3yTa 34 Irof, T,

Cvo - coJepKaHWe TATHOKHUCH BaHAIUS B JKUIAKOM TOILIMBE, T/T; (TIpH
25
OTCYTCTBHHU Pe3yJbTAaTOB aHaiW3a Torummea s masyra ¢ S" >0,4 % onpexpenstor mo Gopmyiie
IIPEACTABICHHON HUXKE;

- KOS(I)(I)I/II_II/ICHT OCCHaHUs IATUOKHCHU BaHaJlusl HA MMOBCPXHOCTU HArpcBa KOTJIOB:

0,07 — JJIS1 KOTJIOB € MPOMCKYTOUYHBIMH ITAPOHArpeBaTCIIAIMU, OYHUCTKA HOBerHOCTeﬁ Harpesa
KOTOPBIX IMTPOU3BOAUTCA B OCTAaHOBJICHHOM



coctostanm; 0,05 — uIst KOTIIOB 0€3 MPOMEKYTOUHBIX TMapoHarpeBaTesIied MpU TeX YK€ YCIOBHIX
OYHCTKH (TIPUHSTH MpHU pacueTax); 0 — 11 OCTaNBHBIX CITyJacB;

_?7 - A0JId TBEPAbIX 4AaCTUI B IMIPOAYKTAX CropaHus KUJAKOI'O TOIJIMBA, YJIaBJIMBACMBIX B

YCTPOMCTBAaX AJIi OYMCTKHM ra30B Ma3yTHBIX KOTJIOB (OLIEHMBAETCS 110 CPEJHUM IIOKa3aTessiM
paboThl yJaBIMBAIOIIMX YCTPONCTB 3a

rof). B mpaktudeckoii pabore mpuHUMaeTcs n = 0,85.

ConeprkaHue NATHOKUCH BaHAJHS B JKUJKOM TOIUTMBE OPHEHTUPOBOYHOOIPEACISIOT 1O
dbopmyie

C =94 St _
05 31,6

JUig KakJ1I0ro MCTOYHMKA 3arps3HEHHs] BO3AYIIHOW Cpellbl yCTaHABJIMBAKOTCS HOPMATHUBBI
npeaenbHO-10nyCTUMBIX  BeIOpocoB (I1[IB) 3arpssmsromux BemectB B atmocdepy. I1JIB
ycraHaBnuBatorcs ¢ yuetoM I1JIK 3arpssnsromux BemiecTs, ypoBHs MX (POHOBBIX KOHLEHTPALUH,
THJIPOJIOTMYECKUX, TUAPOXMMHUYECKHX, KIMMATOJOIMUECKUX, TE€O(PU3MUECKUX XapaKTEPUCTUK
TEppUTOpUN U TPUPOAHBIX 00BbEeKTOB. CymHocTh BHenpeHus IIJIB — orpanuuenHue pas3oBbIX
BBIOPOCOB.

[IpenenbHo-gomyctumeiii BeiOpoc (I1/]B) — macca 3arpsi3HsOMKUX BEIIECTB, BHIOPOIIICHHAS
B BO3JYIIHBIM OacceiiH B e€AMHMIY BPEMEHM, KOTOpas HE CO3JaeT B IMPHU3EMHOM IPOCTPAHCTBE
ypOBeHb 3arpsi3HeHus Bbitie, yem [1JIK.

[Tnarexxn mpeAnpusATHS 32 HOPMATHBHBINA BBHIOPOC 3arpsi3HSIONIMX BELIECTB B aTMOCheEpy,
ThIC. py0./TO1, OTIPEAEIAIOTCS 3aBUCUMOCTBIO

n

3
11 E I1 omi *M 10 pu Mi < Mg,
i

1=

rae [y, ui — craBka ruiathl 3a BeIOpoc 1 T i-ro 3arpsi3Hsroinero Bemectsa Brpenenax [1IB, pyo.;

Mi — dakTHueckas Macca BEIOpOCa I-ro 3arpsi3HSIIOLICTO BEIIECTBA, T/TOJ;
Mmsi — Macca mpeAenbHO-I0NYCTUMOTO BBIOpOCa I-T0 3arpsi3HSIONICTOBEIIECTBA, T/TOI.

CraBka 1uiaTel, py0./T, 32 HOPMAaTUBHBIN BBIOPOC I-T0 3arps3HSIONICTOBEIICCTBA
ompezensercs no Gopmyse

Iyo 1.i Hei Ks.amm. Ku
rae  Honi 0a30Bblii HOPMATHB TUIATEl 32 BBIOPOC I-r0 3arps3HSAIOMIETOBENIECTBA,
pyo./T;
Koarw — KOIPQPHUIUEHT DKOJOTMYECKOW CHUTyalldd ¥ SKOJOTHYECKOW 3HAYUMOCTH

armochepsr; st Ksar = 1,4;

Ku — xoapdunuenT nnnexcanuu (yrBepkaaercs mo kaxaomy rogy Munnpuponas! Poccun
no corjacoBaHur ¢ MwuHbuHOM U MundskoHOMUKH Poccum). B mpaktuyeckoit pabote
npunumaercs Ky = 90.



[Ipu orcyrctBum HOpmatuBOB II/IB mns mcrounmka BBIOpOCOB B aTMocdepy Imiara 3a
3arpsi3HEHNE CYUTAEeTCS CBEPXHOPMATUBHON M B3UMAETCS B MSTUKPATHOMpPa3Mepe.

B npaktuueckoit pabore TpedyeTcs onpeaenuTh MacChl BBIOPOCOB 3arpsA3HSIONINX BEIIECTB
B 3aBUCHUMOCTH OT BHJA M KOJHMYECTBAa H3pacxojoBaHHOro TormmBa (M), romoBoi yiepd oT
3arpsi3HEHUsT aTMOC(ephl KaxabIM U3 3arpsHsonux Bemiects (I1i) 1 cymMMapHbIe 3HAYCHHS dTHX
BenuuuH (M, IT). PesynbraTel pacueToB cBomsTcs B Tabumiy mo tumy Tadmuisl 10. Mcxomnbie
JIAaHHBIE K TTPaKTUYECKON paboTe npuBeAcHbI B TabauIe 11.

Tabnuna 10.
NunuBuayanbpHas Ta0lMiia pacyeToB yiepOoB OT 3arps3HeHHs aTMOC(ephI
_ Heui, py0./T I
I | arpennenTsl 3arpsa3HeHus M, T/rox '
YroJib MasyT ThIC.pYy0./TOA
1 3ona 0,17 8,25
2 Okcun yriepoaa (CO) 0,005
3 [Okcumbl azota (NOy) 0,42
4 Oxcunsl cepol (SOy) 0,33
5 [Marrokuce Banagus (V20s) _ 8,25
HToro > >
Ta6muma 11.
HcxomHbie TaHHBIC TI0 BApUAHTaM
Ne Bap. Bun TonnmmBa Pacxon Tormmsa, T/Tox
1 YToJib A3elCKUM 10000
2 Ma3yT BBICOKOCEPHHUCTBIN 2400
3 yroJib YepeMXOBCKUM 12000
4 Ma3yT CEpHUCTBIN 2700
5 yroib KaHncko-AduHCKUiA 15000
6 Ma3yT MaJIOCEPHHUCTHIN 3000
7 yroisib bypsitckuit 13000
8 yrosib MuHyCHHCKHM 12500
9 yroJyib YepeMX0BCKUI 16000
10 YTOJb A3elicKuid 20000




KonTpoasHnas padora «Pacyer 3¢p(peKTUBHOCTH PAOOTHI OUMCTHBIX COOPYKEHUI»

OuncTKa CTOYHBIX BOJ — 00pabOTKa CTOUHBIX BOJ C LENBIO PA3pyLICHHS WINYAAJICHUS U3
HUX BPEIHBIX BEIIECTB C IEJbI0 YIYYIICHUS €€ KauyecTBa, OJHO U3 BAKHEUIIMX MEPONPHUATHI 11O
oxpanbl ruApocdepsl OT 3arpsi3HeHUsI. OYUCTKYCTOYHBIX BOJ MOXKHO OCYLIECTBIIATH Pa3IMYHBIMU
crocobaMu, KOTOpblE MOXHO KilaccHU(UIMPOBATh CIEAYIOIUM 00pa3oM: MeXaHHuYecKas
(orcrauBanue,  QuiabTpanMs,  HUCHOJB30BAHHWE  THUIPOIMKIOHOB), bu3uKO-XMMUYECKast
(xoarymsius, ¢uioTarus), XuMudeckas (OKHCIIEHUE, HeUTpaln3amnus) U OUOJIorHYecKas OYMCTKa
(aspoTeHkH, OWoOJOTHYECKHE TPYyAbl, OWOPMIBTPHL.). BeIOOp MeToga M COOTBETCTBYIOIIETO
o0Opy/lOBaHUSl  ONpEAeNAeTCs  XapaKTepUCTHKAMU  3arps3HEHHM, HX  KOHIIEHTpaluei,
(GU3NYECKUMH U XMMUYECKUMHU CBOWCTBAMH, a Takxke TpeOOBaHMAMHU 3(P(PEKTUBHOCTH OYHCTKU
cOpocoB.

['nmyOrHAa OYMCTKH CTOYHBIX BOJI OYMCTHBIMH COOPYXCHHSMU M BBIHOC NPUMECEH B BOJHBIC
O0BEKTHl YCTaHABIMBAIOTCA HAa OCHOBE HOPMATHBOB MpeaensHo nomyctumbix copocoB (ITIC) u
BpeMEHHO corjacoBaHHbIX copocoB (BCC).

[TokazaTensiMu KauecTBa BOJBI — HECYIIIEH CPEllbl COPOCOB — SIBIISIFOTCS] 3HAUEHUSI KOHIICHTPALUN
B HEW BpEIHBIX BemecTB Ci. HeoOxomumast 3GGEKTHBHOCTh OYUCTKH T1)i CTOYHBIX BOJ OT I-rO
3arpsI3HAIONIETO BEIeCTBa ONpeenseTcs no Gopmyre:

i Cem Coy 100

C

cm
e Cer — KOHICHTpalus BCUICCTBA B CTOYHOM BOJE HOCTyrIaIOH_Ieﬁ Ha O‘-II/ICTKy,MF/J'I;

Cou — KOHIIEHTpAIIUS 3aTPS3HSIONIETO BEIIECTBA HA BBIXOJE U3 YCTPOMCTBA,pa3pelIeHHbI K cOpocy B
BOJHBIH O0BEKT, MI/JI.

[T~
M3

oL e
qa ) ¢

e I - pa3spCICHHOC YBCIIMYCHUE COACPKAHMS 3arpsA3HAIOIICTO BEIIECCTBA B BOJACBOJHOIO 00BbEKTa B

=1
4

AT,

pacyeTHOM CTBOPE;

Q — pacxoz BOAOTOKa, M3/c;
(] — pacxoi CTOUHEIX BOJI, M/C;

Y — KO3 UIIUEHT CMEUIeHHs ISl pacCCMaTPUBAEMOT0 y4acTKa BOJ0EMa;



Cy KOHIIEHEpAIMs BEIIECTB B BOJIE BOAHOIO 00BEKTA A0 COpOCa CTOYHBIX BOA, MI/IL.

O} PeKTUBHOCTh OUMCTKA HUMEET, MO CYIIECTBY, CMbICA KO3((HIMEeHTa MOJE3HOro EHCTBUS
(KIT[I) cooTBeTcTBYyIOIIETO YyCcTpoiicTBa. BemencTBre 60ab110r0 pazHooOpa3usi CBOMCTB MPUMECEH
(mampumep, X (a30BOTO COCTOSHUSA, (PAKIIMOHHOTO COCTaBa, TEMIEPATyphl U JIp.) B TOTOKE
CTOYHBIX BOJ| pEIIUTh 33Jady TNPUEMIIEMONW OYHCTKH B KaKOM-JIMOO OJIHOM YyCTPOWCTBE
MIPaKTUYECKH HEBO3MOXHO. OTMeueHHoe, onpezensieT He0OXOAMMOCTh MPUMEHEHHUsI CUCTEMBI N
MOCJICZIOBATEIbHO COCIMHEHHBIX AallaparoB, KoTopas maet o0y 3(pQeKTuBHOCT Mo i-if
MIPUMECH:

7 J__1_(1_77 il')(lrzfl ) (1 m

rae Nij — 3G HEeKTUBHOCTh OYUCTKH OT i-i IPUMECH B j-M YCTPOMCTBE.

in)

KoHCTpyKTUBHBIE pEIlIEHUs] YCTPOUCTB OYUCTKH BEChbMa pa3HOOOPa3HbI, OJJHAKO, 3aJI0KCHHBIX B
HUX TIPUHIUIIOB BBIBOJA 3arpsi3HSIONIMX BEHIECTB HEMHOTO: TPABUTAIMOHHOE OCAXKICHHUE
(orcTauBanue), punbTpoBaHue, (iaoTalus, THEPUUOHHOE pa3/ieleHre, OMOI0rHYecKas OUUCTKA U
psang apyrux. B nmaHHON paboTe paccMOTpUM TEXHUYECKHE YCTPONCTBA, ACHCTBHE KOTOPBIX
OCHOBaHO Ha peanu3anuu GuibTpanuu, (I0TAUN, HHEPLUOHHOTO pa3/ieieHus, OMOIOrHYecKon
OUMCTKE. B CHOXHBIX CHCTEMaxX OYUCTKH CTOYHBIX BOJ[ 3TH YCTPOMCTBAa MOTYT BBICTYyNaTh B
KaueCTBE OTACIIbHBIX JIEMEHTOB.

3adanue

1. TIpowmssectn pacuer HEO6XOMMMOMN S3YPEKTUBHOCTU OUUCTKU CTOYHBIX BOJ OT 3arPA3HSAIOMINX
BellecTB (MmpeacTaBieHHbIX B Tabnuie Nel3) cOpacbiBaeMbIX IPEeaNpUSITUEM B BOJHBIE OOBEKTHI,
YUUTBIBAs €r0 Ha3HauUEHUeE.

2. Ha ocHOBe TNpPOM3BEIEHHBIX PACYETOB JUIS KAXKIOTO BEMIECTBA IIPEJIOKHTH OYMCTHOE
COOpYK€HHE W3 MpeAcTaBleHHbIX B Tabmuume Nel4, mubGo mx KoMOMHAIUIO 00eCHeuHBaOLINX
HEO0XOUMYIO CTEIEHb OYUCTKH.

Tabmuma 12.

I/IHI[I/IBI/I,[[yaJ'IBHBIC JaHHBIC

Ne QMm% qmi/c Y Haznauyenne BogHOrO 00BEKTA
1 35 0,6 0,73 Pr160x0351icTBEHHOE
2 30 0,5 0,66 Pr100X03s1iCTBEHHOE
3 31 0,65 0,65 Pr100x03s1iCTBEHHOE
4 32 0,75 0,68 Pr100x03s1iCTBEHHOE
5 33 0,8 0,67 Pr160X03s1iiCTBEHHOE
6 34 0,45 0,68 Pr160x0351icTBEHHOE
7 36 0,65 0,69 Pr100X0351iCTBEHHOE




8 29 0,55 0,70 Pr100x03s11icTBEHHOE
9 37 0,4 0,71 Pr100x03s11icTBEHHOE
10 28 0,7 0,72 Pr100x03s11icTBEHHOE
1 35 0,6 0,73 X0341iCTBEHHO-IIUTHEBOE
2 30 0,5 0,66 X 0351CTBEHHO-ITUTHEBOE
3 31 0,65 0,65 X 0351MCTBEHHO-ITUTHEBOE
4 32 0,75 0,68 X0341iCTBEHHO-IIUTHEBOE
5 33 0,8 0,67 X0341iCTBEHHO-IIUTHEBOE
6 34 0,45 0,68 X0341iCTBEHHO-IINTHEBOE
7 36 0,65 0,69 X 031CTBEHHO-ITUTHEBOE
8 29 0,6 0,70 X0341iCTBEHHO-IIUTHEBOE
9 37 0,5 0,71 X 031CTBEHHO-ITUTHEBOE
10 28 0,4 0,72 X0341iCTBEHHO-IIUTHEBOE
Tabmuma 13.
PacueTHblic qaHHBIC
HaunmenoBa Paspemniennoe yBenuueHue Cer, Co,
HHUE COJIep KaHus 3arpA3HAIOLIETO BEIIECTBA KOHLICHTPA KOHIICHTpa
WUHIPCIMCHTA B BOJIE BOJHOTO 0OBEKTA B PACUETHOM us USABCIICCTB
cTBOpE. BEIICCTB, B BOJIC
HOCTYTIAI0 BOJIHOT'O
Xo03s1CTBE Pr160x03511icCTBEHHO masHa 00BEKTa J10
HHO- TOHAa3HAYCHUS OUHCTKY, c6poca
MIUTHEBOTO M N~ CTOUHBIX
KOMMYHAJTh BOLMI/T
HO-OBITOBOTO
Ha3HAYCHHS
Bsgemen 0,25 2 250 3
HBIX
BEIICCTB
Menn 0,05 0,03 12,5 0,02
Hedrenpoayk 0,05 0,03 12,1 0,09
THI
DeHOoTBI 0,0008 0,0009 4,95 0,01
[Huak 0,8 0,01 79,5 1,2
CBuHell 0,05 0,05 9,8 0,1
Kanmuii 0,005 0,002 14,5 0,007
MEBIubsak 0,009 0,009 79 0,005
Cepoyrnepon 0,8 0,8 67 0,9




Tabmuia 14. O4ucTHBIE COOPYKEHUS

Haumenosa
HHe Hcnonb3yem Vnansembie
TEXHIIECKOT BIATIPHHIIUIT 3arpsa3HUTENN SddexTuBHOCT
b
0 Cpe/CcTBa
OYHCTKHU
HedrenpoaykTsl
o 0,99
ITIAB
B3Bemennsie
0,99
BEISCTBA
dnorarop dnoranus denonbl 0,65
Aszot
N 0,25
aMMOHHUMHBIN
®ocdarsl,
MeJib, 0,65
MBIIIBSIK,
CEpOyTIIEepPOT
Keneszo
’ 0,7
KaJIMUM, ITMHK,
CBHHEI]
Hedrenpoayktst 0,5
BsBemenunie 0,7
BEIllECTBA
' apOLUKIIOH Huepuron m
HOC MEBIIIBSK, 0.6
pasneneHue CEpoyIiIepoa ’
Menp, IMHK,
. 0,56
CBHUHEII, KaAMUH
HedTrenpoaykter 0,999
B3pemeHHb!
0,6
VYcranoBka € BCIIECTRA,
OHOIOrHYeCK buosnoruaec ITHHK
OHMOYHMCTKH KasiO4nCTKa Kaznmit 05
Mens 0,65
MEIIIBSK, 0,4
CBHHEI]
denomnnl 0,8
A3sor
N 0,35
aMMOHHMHBIN
Hedrenpoayktsl 0,7

Cxopoc




THOM BsBemennrie 0.99
3€pHHUCTBI ®unpTpanus BEIIECTBA :
71
denomnbl 0,45
KOHTAaKTH
o A3zoT
BII
L 0,25
dubTp aMMOHUNHBIN
docdatsr
’ 0,5
ME€/Ib,MBIIIBSIK
Kenezo
’ 0,75
KaJMUH,IINHK,
CBHHEI]

KontpoabHnas padora «Ounenka ymepo0a ot 3arpsi3HeHHs BOJ0E€MOB)

DKOJOTHYECKH yiep0d — 3T0 MOHIKEHHE KauecTBa (ITOJIE3HOCTH) OKPYKAIOIIeH cpefibl BCIEICTBUE
ee 3arps3HeHus. YmepOd BhIpakaeTcs CyMMOH JOIOJHUTEIBHBIX 3aTpaT IO BOCIPOHM3BOJCTBY H
BOCCTAHOBJICHHUIO  KauecTBa NPHUPOIAHBIX PECypcoOB B  JIaHHOM pPETHOHE [0  YpPOBHS,
MPEIIIECTBYIONIEr0 OCYIIECTBICHUIO 3arpsi3HEHUsI OT paccMaTpuBaeMoro o0wbekTa. B HacTosiee
BpEMS OIIEHKa TOJIOBOTO JKOJIOTHYECKOro Yyiiep0a, HAHECEHHOTO OKpyKarollel cpene coOpocamu
3arpsI3HSIONIMX BEHIECTB B BOJOEMBI, BEIOpocaMu B aTMoc(hepy WIH MPOMBIIIICHHBIMUA OTXOJaMHU
NPEANPUITHIT  OCYIIECTBIISIETCS C YYETOM IUIATeX e 3a €ro KOMIICHCALUI0, YCTaHOBJIECHHBIX
MPeANPUATHAM-3arPS3HUTENSIM BCOOTBETCTBHUH C ACHCTBYIOLIUM 3aKOHOIaTEIbCTBOM.

[Tnarexxu He ABNAIOTCA HU HaKa3aHUEM 3a cOPOCHI OTXO0/10B (ITpadoM), HU pa3pelieHneM yXyaaTh
HKOJIOTUYECKYIO CHTYallHI0 PETHOHA B Tpenenax (UHAHCOBBIX BO3MOXKHOCTEH MPOMBIIIIICHHOTO
oObekTta. OCHOBHOE Ha3HAYeHHE TaKOW peakuud oOOIIecTBa — CTUMYJIUPOBATh  YCUIIMS
npeanpuHUMaTenel Ha BHEApeHUe 0osee COBEPIIEHHBIX MaTOOTXOJHBIX M KOJOTHUYECKH MIAJAIINX
TEXHOJIOTUH Ha OCHOBHOM IPOM3BOJCTBE U Oosiee I(PPEKTUBHBIX METOJOB U YCTPOHCTB OUUCTKH
BBIOPOCOB U COPOCOB.

dusnueckas Macca ToJoBoro copoca (hakTuyeckuid cOpoc) 1-0il MpUMECH, T/TOJ, ONPEACIIETCS U3
CJIEAYIOIIETO COOTHOILICHUS:

mi CiVlG3

rnae Ci — CpeIHEeroJoBoe 3HaUYE€HUE  KOHLEHTpPALUU I-r0  BeIIecTBa,
oTpesieNIieMOoe PETYJIAPHBIM J1a00paTOPHBIM aHATIU30M, MI/J;

V — 00BeM TO10BOTO cOpOCa CTOYHBIX BOJI, THIC. M.

[Tnarexxu mpennpusaTHs 32 HOPMATUBHBIM cOPOC 3arpsI3HSIONIMX BEIIECTB BBOJOEMEI, THIC.
py0./Ton, onpenenstoTcs 3aBUCHMOCTHIO:

Tl -

SIS m
H

O -



raellyysi — cTaBka miaThl 3a cOpoc 1 T i-ro 3arpsi3HSIONIETO BEHIECTBA B MPEeIax 10MyCTUMBIX
HOPMAaTHBOB COPOCOB, pyo.;

My — Macca HOPMATUBHOTO cOpoca I-ro 3arpsi3HSAIOLICTO BELIECTBA, T/TOJ;0NPEACIISICTCS M0
dbopmyie

-103
m, = KV . -10



rae [1IK; pejiesibHO-A0MyCTHMAask KOHICHTPALUs I-ro 3arpsi3Hstomiero Beniecta.llos
npeaenbHo-gomyctuMoil konuentpanuent (I171K) 3arpsi3astoiiero BemniecTBa

IMOHUMACTCA KOHLCHTpALHA 3arpsA3HAIOMICIO BCUICCTBA B CAMHUIIC HpHpO,Z[HOﬁ Cp€abl, KOTOpasA HE
OKa3bIBa€T OTPULATCIIBHOT'O (HpHMOFO N KOCBGHHOFO) BOS,Z[GfICTBPIfI Ha >KUBOU OpraHu3M.

CraBka 1uiaTel, py0./T, 32 HOPMATHUBHBIH COPOC I-r0 3arpsi3HSIOLICTO BEIIECTBA ONPEACIACTCS 10
dbopmyie

Hyd.H.i = Hzi K, g00. Ky
rae Heoni 0a30BBI HOPMATHUB TIAThI 332 cOpPOC i-TO 3arpsA3HAIONIETO BEIIECTBA,
py0./T; Kszon — KOIDGUIMEHT SKOJNOTHYECKOW CHTyallMM W 9KOJOTHYEeCKOW 3HAYMMOCTH

MTOBEPXHOCTHOTO BOJIHOTO 00BEKTa; s pek 0accerina K 5 zoq = 1,7,

Ku — xooddumment unaexcanuu (yTBEpKaaeTcss MO KaxiaoMmy roay Munnpuponst Poccum mo

coryiacoBanuio ¢ Munduaom nu Munskonomuku Poccun). B npaktuueckoii padote npunumaercs Ky
=1

[Tnata 3a cBepXHOPMATUBHBINA COPOC 3arpsI3HAIOIIMX BELIECTB B3UMAETCS B MATHUKPATHOM pa3Mepe U
onpenensercss IyTeM YMHOXKEHHMs COOTBETCTBYIOIIEH CTaBKM IUIaThl Ha pas3HUIy MEXay
(aKTUYECKUM U HOPMATUBHBIM COPOCOM I-T'0 3arpsi3HSIOIIETO BEIIECTBA!

Ha
i

H _ 1] . . 1
ch = S[Z H‘)'H" . &q' _m 0 py Mi > Myi.
=

[Mpumeuanne. Ecim macca cOpoca I-ro BelmecTBa MPEBBINIAET HOPMATHBHYIO, TO JUIS 3TOTO
BEIIECTBA PACCUUTHIBACTCS TAKXKE TJIaTa U 32 HOPMATUBHBIN COPOC MPHU YCIOBHH Mj = My;.

Cy'MMapHHe IUIAaTCXKU MMPECANIPUATUSA 3a C6pOC CTOYHBIX BOJ OIIPECACTIAIOTCS 11O (bopMyne

1 =, ti,
[Ipu cOpoce 3arps3HSIOMIUX BEIIECTB B KaHAIHM3ALUIO MPEANPUSTHE- 3arPSA3HUTENh 3aKII0YacT Ha
HEKOTOPBIN MEpHUO BpeMeHH (KaK MPaBHIIO, HA TOM) AOTOBOP C BIJAENbIeM KaHATH3AIUH U IJIATHT
€My OIPEACICHHYD CYMMY 3a OYUCTKY CTOYHBIX BOJ IIPM YCIIOBMM, YTO KOHLEHTpALMs
3arpsI3HSIOMMX BenlecTB B HUX He mnpesbimaer IIJIK. B cimydyae mnpeBblllIeHHS JONMOJIHUTEIBLHO
B3UMAETCs IJIaTa 3a CBepXHOpMaTuBHBIN cOpoc. 3nadenust [1/IK u cTaBka miatel ycTaHAaBIUBAIOTCS
BJIJICTIbLIEM KaHAIU3ALUU.

3aoanue
[TpousBecTu pacyeT IIaTexeil MpearnpusaTHs OCYIIECTBISIONIEr0 cOPOC 3arpsS3HEHHBIX CTOYHBIX BOJI,
JaHHBIE HEOOXOMMBIE /ISl pacyeTOB MPUBENICHBI M0 BapuaHTaM B Tabmuile 16, pacdeTsl CBOAUTCS B
Tabnuiy 15.

Tab6muna 15.
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NuauBuayanbHas TabIUIa paCYeTOB TUIATEKCH.

HNurpenvenTsl C m TTJIK, H H_H. H(_:H.
| |
: h mr/a 6_H ThIC. py0/TOa
, T AP
M / py
r r 0./
/ 0 T
JI Pl
A30T aMMOHUITHBIN 1 6875,8
DeHosl 0,001 274970
8 0
Hedrenpomykrst 0,05 54994
I[TIAB 0,09 5499,4
docdaTsl 0,29 13751,
6
B3Berienn
6,67 3658
130
BEIECTBA
BIIK mouH. 3,33 905,2
Keneso 1 27497
Mens 0,001 274970
8 0
) >
Tabnumna 16.
HcxonHbie TaHHBIC K TPAKTHYECKOH paboTe
Konnentpanuu 3arps3Hureneii, Mr/i
N V.r
’ A He B
bIC. denon IT @ BII F Cu
M 3 . dbte A oc 3 K e
roa ) - B (I) B I10JI
T po ar ) H.
a TyK bI B
M TBI e
M 11
0 -
H B
. a
1 240 2,3 0,064 6,29 0,0 0,1 10 37, 1, 0,0¢€
5 55 5 1 8 1
2 260 0,7 0,094 24 0,1 0,0 17 40, 1, 0,0¢
9 02 26 3 4 6 5
2
3 280 1,2 0,16 12,06 0,1 0,5 32 84 2, 0,24
9 3 3 5 4
5
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4 300 5.9 0,08 13,04 0,4 06 14 95, 1 0,06
6 1 7 4 4
5 320 2.6 0,072 18,2 0,0 0.3 22 51, 1, 0,0¢
4 92 4 6 7 5 6
3
6 0,9 44 03 0,09 7.2 0,1 0, 14 3 11
1 58 2,
=
7 1,2 1,3 0,048 2,04 0,2 0,2 1, 17, 1, 0,0
1 1 2 64 3 6 8
4
8 15 1,7 0,43 9,82 0,1 0.2 20 78, 2, 0,0F
8 7 1 3 4 5
5
9 1,8 5.9 0,07 3,53 11 06 13 98 1, 0,01
2
1 2 36 0,21 8,37 0.1 0.2 18 28, 1, 0,0s
0 2 8 8 5 3 4 8
7

KonrtpouabHasi padora «Biausinue 3/1eKTPOMATHUTHBIX MOJIel Ha NPUPOIHbIE IKOCHCTEMBbI.

Pacuer yacror JICKTPOMATIrHUTHOTI'O IOJIA UCITOJB3YEMBIX B IIPOU3BOACTBCHHBLIX YC/IOBUSAX»

B Hacrosiee BpeMsi IpOM30LIENl TMIAHTCKUN CKauOK B Pa3BUTUU TEXHUYECKUX CPEACTB.
BonbimnHCcTBO HaceneHus (PaKTUUECKU KUBET B BECbMACIIOKHOM 3JIeKTpoMarHUTHOM 1oiie (OMI),
KOTOpPOE CTaHOBUTCS BCE TPYJHEE U TPYAHEE XapaKTepU30BaTh: MHTEHCUBHOCTb 3TOrO IOJI B
MUJUIMOHBI pa3 MPEBOCXOJUT YPOBEHb IIAHETAPHOTO MAarHUTHOIO IMOJS U PE3KO OTIMYAETCS IO
CBOMM XapaKTEPUCTUKAM OT IOJIEH €CTECTBEHHOTO MPOUCXO0KICHUS.

Oco0eHHO pe3Ko HAINpSHKEeHHOCTH MoJIed Bo3pocia BOIM3M JuHui anektponepenayd (JIDII),
pamuo- W TENECTAHIMM, CPEACTB PAIUOIOKAIMU M PATUOCBSI3H (B TOM YHCIEe MOOWJIBHOW U
CIYTHUKOBOH), Pa3JIMYHBIX SHEPreTUUECKUX U SHEPrOEMKUX YCTAaHOBOK, TOPOJICKOTO TPAHCIOPTA.

B OBITOBBIX YCHOBHSIX MOBBINIEHUE AJIEKTPOMATHUTHBIX TMOJIEH BBI3BIBACTCS MPUMEHEHHEM
ANEKTPONPUOOPOB, BUICOTUCIUIEHHBIX TEPMUHAIOB, COTOBBIX Tele(OHOB, MEHKEPOB, KOTOPHIC
u3nydaroT OMII camoit pa3TuyHONM YaCTOTHI, MOAYJISIIMNA U UHTEHCUBHOCTH.

Macmradpl 3J€KTPOMarHUTHOTO 3arpsi3HEHUs Cpelbl CTalM CTOJb CYIIECTBEHHBIMM, UTO
Bceemupnas opranuzanus 3zapaBooxpanenus (BO3)Bkirounia 3Ty npoOieMy B 4uciio Haubosee
AKTyaJIbHBIX B TOM CTOJIETHM JUIsl 3J0POBbsI UEIOBEKA.

B HACTOAICEC BPEMSA YCTAHOBJICHO BJIUAHUC DJICKTPOMArHUTHBIX MoJIeH u I/ISHy‘IeHI/IfI Ha BCC
OpraHbl YeJIOBEYECKOro opranu3ma. OrpurnarensHoe Bosaeiicteue DMII Ha yenoBeka U Ha Te WA
WHBIE KOMITIOHEHTHI 9KOCHUCTEM MPSMOTIPONOPIIMOHATEHBI MOIIIHOCTH TOJISI U BPEMEHH 00TyueHUs!.

JUntensHoe Bo3AelicTBUE CHiIbHBIX OMII  BbI3BIBa€T y  YelIOBEKAa HapyIICHHUS
SHJOKPUHHOM CHUCTEMBI, OOMEHHBIX MPOILECCOB, (PYHKIMHU TOJOBHOIO M CIHMHHOTO MO3ra,
MOBBIIIAET CKIIOHHOCTh K AETPECCUSIM U Ja’Ke CaMOYOHICTBY MYyBEIMYMBAET BEPOSTHOCTh Pa3BUTHUS
CepACYHO-COCYTUCTHIX 3a00I€BAHUI M PAKOBBIX OIyXOJIEH.

Jo HacTosiero BpeMeHu B PO He npoBoANIOCHh KOMIIJIEKCHBIX U METOJMYECKH IPaMOTHBIX
uccienoBanuii Bo3aeiicteust OMII pa3inuuHbIX UCTOUHHMKOB Ha OKpyKarollyto cpeny. Cuutaercs,
YTO 3HAYCHUs MpeAeNIbHO JonycTUMBIX ypoBHed (IIJY), ycTaHOBIEHHBIC /UIsI aHTPOIIOTEHHBIX U
IPUPOJIHBIX PAAMALMOHHBIX IOJEH, PacHpOCTPAHSIOUXCA B OKpYXKAIOLIEH cpene, HaIeKHO
3alIUIIAIOT HE TOJIBKO YEJIOBEKa, HO U BCE APYrHe OOBEKTHI OKPY)KAIOLIEH Cperbl.
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[ToaTomy JUIsL  3TOro  BHAa  (PU3UYECKHUX moyiel, OYEeBUAHO,  pa3pabaThIBaTh
9KOJIOTMYECKHE HOPMATUBBI HET HEOOXOAUMOCTH.

Tabmauma 17.
M cTOYHMKHY IEKTPOMATrHUTHBIX ITOJIEN
NCTOYHUKM n3nydeHns YactoTa usnyveHumsa
DNeKTpoCcTaTUKa 0-10Twy
JNTnHum anekTponepeaay (/12M) 50 Iy
DNeKTpPO3HepreTmKa 0,1-1 Kly,
TenedoHHasn cBA3b 1-10 Kl'y,
PaamocTaHUMM HU3KOM YaCTOThI 130-285 Kl'y,
PaguocTaHums cpegHen 4acToTbl 415 kly-1,6 Mrl'y,
PagmnocTaHUMM KOPOTKUX YaCTOT 3,95-28,1 MTly,
MobunbHble TenedoHbl 20 Mlu-2 Iy,
Tenenepenatymku 47-68 MTl'y,
PagunoctaHumm FM 87,5-108 My,
CraumMoHapHble paanoaoKaTopbl 1-10 Ty,
PNC CNYXKObI CnexeHun 3a 9-351Ty,
aBMATPaAHCNOPTOM
3amanue

OneHuTe COOTBETCTBUE YCIOBUS TpyJda CYIIECTBYIOLUIMM HopMartuBaM. Ha ocHoBe
MOJIyYEHHBIX JaHHBIX cJieNaiTe BbIBOABL. l[Ipe/iokure MeponpusiTUs IO CHHKEHUIO YPOBHS
BozaeiictBus OMII Ha yenmoBeka M OKpy’Karollylo cpeay. PacueTHble naHHbBIE MPEACTaBICHBI IO
BapuUaHTaM B TaOiuIe.

A. Ouenka ypoBHS Bo3JeiicTBus 3nekTpocraTiueckoro nos (ICII)
1. Npoussegnte pacueT npeaenbHO  AOMNYCTUMONO  YPOBHA  HamnpsiXEHHOCTM
3/1eKTPOCTaTUHECKOrO MO/IA MPU BO3AENCTBMM Ha nepcoHan b6osee o4HOroO 4aca 3a CMeHy Mo

dopmyne:
0
E ,
5

t
rac EHL[Y, MMpEeaAcCiIbHO I[OHYCTI/IMHﬁ YPOBCHB HAIIPSPKCHHOCTH ITIOJIA M,

t — Bpems Bo3ieliCTBUS, Y.
[Ipenenbro nmomyctumbiii ypoBeHb (I1J[Y) HampsykeHHOCTH 3JEKTPOCTATHYECKOTO TIOJIS

(Enny) ycranasiuBaercst paBHbiM 60 KB/M B Teuenue 1yaca.

2. Onpepgenute gonyctumoe Bpema npebbisaHna B ICMN no popmyne:

toon_H O ’

taxr.

re Epar — pakTuyeckoe 3HaueHue HanpsikeHHoctd DCIL, kB/m.

ITpu nanpsoxennoctu OCII, npesbimaromeii 60 kB/M, pabora 6e3 mpuMeHeHHs CPENCTB
3aIUTHl HE JIONMyCKaeTcs, a Npu HanpsbkeHHocTh MeHee 20 kB/M Bpems mpeObIBaHHS HE
periaMeHTHpPYeTCs..

b. Ouenka ypoBHs BO3eHCTBUS 3NIEKTPOMAarHuTHBIX nosiei (OMII) paznuyunbix
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Jarna3oHoB YacTOT
Ouenka OMII pa3znmuyHOro [OMama3oHa 4YacTOT OCYHIECTBISIETCA  Pa3lelibHO MO
HAMPSHKCHHOCTAM dJiekTpudeckoro nojs (£, kB/M) u marautHoro nosst (H, A/M) WId UHAYKIHH
MarHutHoro noisst (B, mxTin), B nuamazone vactor 300 MI'm —300 I'T mo mioTHOCTH MOTOKa
sueprun (I3, Br/M?), B nuamnasone vactor 30 kI'm — 300 I'T — 110 BeIMUMHE SHEPTreTHUECKOil
9KCIIO3ULUH.

b1. OMII npoMbIIIIEHHONW YaCTOTHI.
[IpenensHO nonycTUMBbIN ypoBeHb HamnpsikeHHOCTH JIl Ha pabodyem MecTe BTeueHUE BCEH
CMEHBI YCTaHABJIMBAETCS paBHBIM 5 KB/M

Onenka u HopMupoBaHue DMII MPOMBIIUIEHHON YaCcTOTHI HAa pabOYMX MecTax MepcoHaja
npoBoauTcs AU HepeHIUPOBAaHHO B 3aBUCMMOCTH OT BPEMEHHU NPEObIBaHMSI B 3JIEKTPOMAarHUTHOM
oJe.

1. Npousseante pacuer pgonycTMmoro BpemeHu npebbiBaHMA nepcoHana (B
COOTBETCTBMM C BapuMaHTOM 3agaHuA) B Il npu HanpaxkeHHocTax oT 5 4o 20 kKB/mno dopmyne:

r2d 2

rae £ — HanpsyKeHHOCTh AJIEKTPUYECKOro TOJs B KOHTponupyemoi 30He (E1, E2, E3), kB/m; T —
JOTTyCTUMOE BpeMs rpeObiBanus B D11 mpu cOOTBETCTBYIOIIEM YPOBHE HAIPSYKEHHOCTH, Y.

[Tpu manpsoxennoctu D11 ot 20 mo 25 kB/M nomyctumoe Bpemst peObIBaHUST COCTABIISET
10 muH. IlpeGbiBanne B DIl ¢ HampsbkeHHOCTbIO Oosyee 25 kB/M 06e3 cpeacTB 3amurThl He
JIOIYCKaeTCsl.

2. PaccunTaiite Bpema npebblBaHWA NepcoHana B TeuyeHWe paboyero AHA B 30HaX C
pasINYHOM HanpsakeHHocTbio 31 no dopmyne:

E

rae Tnp — TPUBEIEHHOE BpeMs, SKBHBAJIEHTHOE MO Ouosormdeckomy 3¢ dexty

npeObiBaHus B DI HIKHEH rpaHUIBI HOPMUPYEMOH HANPsKEHHOCTH, 4.; tE .1 —

1 n Tg ,..TE —

BpeMsi IpeObIBaHUs B KOHTPOJUPYEMBIX 30HAX HANpPSXKEHHOCTH 4.;l
1 n

A0IMYCTUMOC BpPEMs HpC6LIBaHI/I${ IJi1 COOTBCTCTBYIOIUX 30H, 4. HpOBC,Z[CHHOC BpEMA HEC HOJIKHO

NpeBbIIATh § 4. Paznuune B ypoBHAX HanpsikeHHOCTH DI KOHTpOIMpPYEeMBIX 30H yCTaHABIMBAETCA
B 1 kB/Mm.

TpeboBaHust 1eHCTBUTENBHBI IPU YCIIOBUH, YTO MPOBEACHUE PAOOT HE CBSA3aHO C MOJHEMOM
Ha BBICOTY, MCKJIFOYEHA BO3MOXHOCTh BO3JEHCTBHS JJIEKTPHUUECKUX pa3psioB HA IEPCOHAN, a
TAaK)KE€ IPU YCIOBUAX 3alUTHOIO 3a3¢MJICHMS BCEX H30JUPOBAHHBIX OT 3€MIIM IIPEAMETOB,
KOHCTPYKLMH, uacTed o00OpylOBaHMSA, MaIllMH, MEXaHU3MOB, K KOTOPBIM BO3MOXHO
PUKOCHOBEHHUE paboTarolux B 30Hax BiausgHus Ol1.

B2. ODMII gunamazona yactor 30 k['1—300 I'Tw.
Onenka u HopmupoBanue OMII oOcCymIeCTBISETCS 10 BEIHYMHE DHEPIETHUCCKOM
aKcno3uIuu (239).

DOHeprernueckass dkcnozunusa OMII  ompexaensiercs Kak TNPOU3BEIACHHUE KBaJpara
HaHpH)KCHHOCTI/I BHCKTpI/I‘-IGCKOFO NJIN MAarHuTHOI'O IT10JIsI Ha BpeMH BOBIIGfICTBPIH Ha 4CJIOBCKA

1. PaccunTanTe aHepreTMYecKyro 3KCNo3mumo B AnanasoHe 4vacTtot 30 Kly —
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300 Mr'u, (B cooTBeTcTBMK C 3agaHNEM) No GopMynam:
D3¢ = E°T;
93 = H?T;
rae £ — HanpsHKeHHOCTh AJICKTPUUYECKOTOo Toiist, B/M; H — HanpsHKeHHOCTh MAarHUTHOTO OIS, A/M;
T — BpeMs BO3/ICHCTBHUS HA pabovyeM MecTe 3a CMEHY, Y.
2. PaccuutanTte SHEepreTUYEecKyo 3KCNO3MLUULIO no NJOTHOCTU NMoTOKa
3Heprum B guanasoHe yactot 300 MI'y — 300 ITu no dopmyne:
O0nms = [IIS*T

rze I3 — naoTHOCTH MoTOKa dHepruu (MkBT/cm?).

3. Onpegennte npeaenbHO AoNyCTUMbIM ypoBeHb IMI1 ana cpeacTs cBA3UK
TeNeBM3MOHHOIO BellaHmA no ¢opmyne:

fy —a1y, O

rae Emjpy — 3HaYeHHe MpeaeabHO JOMYCTHMOIO YPOBHS HANMPSHKEHHOCTH SJCKTPUYECKOTO IOJIS,
B/m; f —gacrora, MI'.

4. PaccuuTaiite npepenbHO AONYCTUMBbIA YPOBEHb MJOTHOCTM MOTOKA 3HEPruu npwu
NOKaNbHOM 0O/ly4EHMM KUCTEW PYK Npu paboTe C MUKPOMOJ/IOCOBbIMM YCTPOWUCTBAMU MO

dopmyne:

K3
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rac 9 ]I‘ﬁgy — HOpEaACIbHO ,Z[OHYCTI/IMHﬁ YPOBCHDL 3HepFCTH‘ICCKOﬁ OKCIIO3UIINH

notoka suepruu, pasHas 200 MxBr/cm?, K — ko>pduument ocnabrneHus 6GHONOTHYECKOM
3 pexTUBHOCTH, paBHbI 12,5; T — Bpems npeObIBaHUS B 30HE OOMydeHHs 3a pabouyuil JeHb
(pabouyto cMeHy), .

Bo Bcex ciydasx MakcuMaibHoe 3HaueHue 1119y He qomkHO npeBbimath 50 Br/m? (5000
MKBT/cM?).

5. PaccuutainTe npenenbHO AOMYCTUMYHO MJIOTHOCTb MOTOKA 3HEPruu npu obayvyeHuu
ML, OT aHTEHH, paboTaloWwmx B penme Kpyrosoro o63opa uUamM CKaHMPOBAHMA C YACTOTOW He
6onee 1 KL, 1 CKBAXKHOCTbO He MmeHee 20 nodopmyne:

29
= g 2RIy
T

ISESES

rne K — koadduiment ocnabiaeHuss OMOJOTMYECKOH aKTUBHOCTH HPEPHIBUCTHIX BO3JCHCTBHI,
paBHbIit 10.

[Ipu 3TOM IUIOTHOCTH MOTOKA PHEPTUU HE JOJDKHA MPEBBIIATH s quanazoHa yactot 300
MTI'n—300 I'T1; 10 Br/m? (1000 MxBt/cm?).

6. Onpegenute npeaenbHO A0NYCTUMOE 3HaYeHue MHTeHCBHOCTM IMMU B gmanasoHe
60 KMy—300 Mrly (Engy, Hnay, MMN3ngy) B 3aBUCMMOCTM OT BPEMEHM BO3AENCTBMA B TEYEHME
pabouero aHA (paboyeinn cmeHbl) No popmynam:

/1
EH ﬂ )E ﬂi Enny
AN

[
HH»ZZS'E ﬂi Hiy ,
N

<Ny

rae Enny, Hnny w IIOnpy — npenenbHO AOMYyCTUMBIE YPOBHU HAMPSDKEHHOCTH

SJICKTPUYCCKOI'0, MArHUTHOT'O MMOJIA U INIOTHOCTDb MMOTOKA SHCPTHUU,

I ey’ wry

29 my NpeleNbHO JOMYyCTUMbIE YPOBHU HHEPreTHUECKON HKCHMO3UIUU B

TeueHue padodero nHs (paboueii CMEHBI).
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Tabnuma 18. MicxomgHble faHHBIE I pacyeTa
Bap Bpewms Ed E; E;, | Es,| te te |te | E,| H II| f, | D9k 2D Eu N tu

HaHT | BO3AeH S kB K| 1 2, |3, B |, II|{M nay: | Hoy [ aKC dp | M
1 8 60| 5| 6 7 11 11,4(22|05]| 03| 1,1{5,3| 200 200 1,0 | 80| 20
2 7,5 50| 8| 9 10| 0,5 |0,710,8]1,3| 0,2 2,3 6,1 7000 0,72 1512 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 30| 14 15 | 16| 1,8 | 0,8(1,4|23| 0,7/ 4,185 800 0,72 251 13| 90
5 6 20| 17| 18 |19 1,7 |09(08|2,4| 0,6/ 50/9,2| 700 200 30| 26| 10
6 55 25| 20( 19 | 18| 0,3 [ 0,5]0,7(3,5| 0,8] 6,1/1,2| 200 | 0,72 35| 24| 11
7 5 35| 11| 12 | 13| 0,2 [ 1,3|1,3|4,2|0,1] 7,2/1,3| 200 200 40 | 13| 12
8 4,5 45( 12| 13 (14| 04 (151446 04| 8,3/ 1,5| 7000 0,72 45 | 13| 12
9 4 55| 15 16 | 17| 1,6 | 2,2|0,6|3,0| 0,6/ 9,7/ 1,7 | 800 200 50 | 25| 18
10 3,5 60| 18 19 | 20| 05 |190,7|4,0|0,7] 10|1,8| 800 0,72 551 10| 19
11 3 50( 19| 18 | 17| 1,3 (0908|541 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| 0,9| 8,5/1,0| 200 0,72 65| 11| 70
13 2 30 13| 12 |11 08 (1,12|05(4,0( 0,7 75]|1,1| 200 200 70 |1 14| 15
14 15 20 10 9 8 (07 1]08]|12|44(06| 65|13 700 0,72 751 15| 70
15 3 25 7| 6 5112 ]10(07]32]| 05| 55(1,5| 800 200 80 | 1,8 | 85
16 2,5 35 4 5 6 | 15(13(08]|3,5| 04| 45(1,6( 800 0,72 85 | 17| 75
17 1,5 45( 7| 8 91031]02(09]23| 0,]35(1,8( 700 200 90 | 14| 95

3
18 2 55| 10 11 | 12| 0,8 | 0,9 (2,0(|2,8|0,4| 2,5|2,0( 200 0,72 95 | 13| 11
19 3 60| 13| 14 | 15| 15 (1,4|08(1,6( 0,5 1,5|2,2| 200 200 100 (| 1,8 | 40
20 3,5 50| 16| 17 | 18| 0,6 [ 0,3 |0,4 (51 0,6 2,2/2,3| 700 0,72 | 105 19| 75
21 4 40| 19| 18 (17| 2,1 | 0,8 (1,3|55]| 0,8] 3,3/ 2,8| 800 200 110 1,2 | 65
22 5 30| 16| 15 | 14| 19 (1,2 |0,6(4,2| 0,4 4,5 2,9 | 800 0,72 | 115| 10| 85
23 6 20| 13| 12 | 11| 06 |1,3|05|3,5|0,3| 51/25]| 700 200 12,0 1,0 | 90
24 7 25| 10 9 8118 1|24(16|34]|0,8 65/24(2000| 0,72 [ 125 2,2 | 12
25 7 35| 7| 6 5(1,7109]05|2,3| 04| 7,3/2,22| 700 200 13,0 25| 15

HpOMemyTquaﬂ aTrecranus

1 cemecTp

3auer
Ha 3auete moaBOAMTCS WTOT BBHIMOTHEHHS MPAKTUYECKUX PAOOT M MPOBOJIUTCS YCTHBIM OIpPOC IO
TEOPETHYECKUM BOIIPOCAM.
[Ipumepsl TeOpeTUUECKUX BOPOCOB OmteTa:
1. TIpoGnembl B3aMMOJEUCTBUS YHEPTETUK C OKPYXKAIOIIEH Cpeoi.
2. CTpykTypa TEIUIODHEPTeTHYECKONH CHUCTEMBI MPOMBIIIICHHOTO MPEANPUATHS C YUETOM
B3aMMO/JICVCTBHUSI C OKPYKAIOLIEH CPEIOH.
3. HcTouyHMKHM 3arps3HEHHs OKPYXKAIOUIeH cpefpl Ha TETUIODHEPTeTUYECKUX OOBEKTaXx.
OrneHKa BAUSHUS TEIJIOIHEPTEeTHUECKUX CUCTEM HA OKPYKAIOIIYIO CPELy.
4. (Cxema B3aUMOJICHCTBUSI OOBEKTOB SHEPTETUKHU C OKpYyKarotel cpenoii Ha mpumepe TOC.
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Bunsl 1 0o0bembl 3arpsi3sHeHuit atMocepsl, METOoMKa pacueTa. PaccenBaHue Harperbix
BBIOPOCOB OT OJTMHOYHOT'O MCTOYHUKA.
Kpurepun ouenku kadectBa okpyxatouieiicpenst.llonsarue I1JIK, sddexra cymmanuu,
ITAB, OBYB.
Kpurepun oLeHKH KadecTBa BOJAHBIX OOBEKTOB, MHIEKC 3arpsA3HEHHOCTH BOIHBIX
00BEKTOB.
Bozneiicteue TOC Ha OKpyXKawIIyl cpeay. MeToabl CHUKEHUS BBIOPOCOB B
OKPYXKAIOIIYIO CpELy.
HeratuBHOe BO3ACICTBHE HA OKPYKAIOILYIO CPEy IIPOMBILUICHHBIX NPEAIPUATUN. Buasl
3arpsAA3HEHUS OKPYKAIOLEH Cpebl.
Knaccugukaius BBIOPOCOB BpeAHBIX BelIeCTB B aTtMmocdepy. VICTOYHMKH 3arps3HEHus
aTMochepsl.
DKOoJIOrn4ecKue NOCIeICTBHS 3arps3HEHNs] aTMOC(EpBI.
HeratuBHoe Bo3zeiicTBre Ha ruapochepy.
DKoJIorHYecKHe NOCIEACTBUS 3arpsa3HeHus Tuapochepsl.
HanpaBnenus nH>xeHepHOH 3aIUThl GMOCPEpHI.
OuncTka ra3oBbIX BEIOPOCOB OT BPEIHBIX MpUMeECEH.
CriocoObl OYUCTKH BHIOPOCOB OT TOKCUYHBIX a30- U NapooOpa3HbIX IprUMecei.
PaccenBanue ra3oBbix BEIOpOcOB B aTMocdepe. [loHATHEe caHUTapHO-3aIUTHON 30HBI.
Bunpl 3arpsznenust rugpocdepbl. MeToIbl OUMCTKH CTOYHBIX BOJI.
Kareropuu crounsix Boj. Knaccudukanus npumeceil CTOYHBIX BOJI.
Crioco® MexaHU4eCKOM OUMCTKU CTOYHBIX BOJ.
Xumuueckue U GU3NKO-XUMHUECKUE METO/Ibl OUUCTKH CTOYHBIX BOI.
buonoruyeckas 04nCTKa CTOYHBIX BOJI.
[TonsaTuss  6€30TXOAHOW  TEXHOJNOTUH, OE30TXOJHOrO  IMPOU3BOJACTBA,  OTXOMAbI
IIPOU3BOJICTBA, OTXO/bI MOTPEOJIeHNUs, TOOOUYHbBIE MPOAYKTHI, BTOPUUHbIE MaTepuaibHbIE
pecypchl, BTOPHYHBIE SJHEPTETUYECKHE PECYPCHI.
[TpuHtunBr 6€30TXOAHBIX TEXHOJIOTHUH.
Krnaccudukanys MeTo10B nepepabOTKU TBEPBIX OTXOJIOB.
CxitagupoBaHue 1 3aXOpPOHEHHE OTXO/I0B.
CrniocoOb! yrunu3zanuu oTxo10B. Cxkuranue (TepMuueckoe 00e3BpeKMBaHUE) OTXOIOB.
IIpyHIMIBI CHMXKEHMSI TEIUIOBOTO BO3JECHCTBHS Ha OKpYXaroulyro cpeny. CHUXEHHE
TEIUIOBBIX COPOCOB, UCIOIB30BAHNE YTHIIN3ALMOHHOTO 000PYI0BaHUS.
YTunuszanust BTOPUYHBIX SHEPreTHYECKUX pecypcoB. CrnocoObl yTHIIM3ALMM TETJIOThI
JBIMOBBIX T'a30B, TEIUIOThI, OTBOJAUMON B CHCTEMAX MPUHYIUTEIBHOIO OXJIAXKICHMUS.
CHMKeHUE SHEPrOeMKOCTH MPEANPUATHI KaK HalpaBlIeHUE pecypcocOepekeHusl.
Okosornyeckoe HopmupoBaHue. CaHHTapHO-TUTMEHWYECKHEe HOpMaTuBbl. lloHsaTus
ITAK, TIY.
ITpousBoacTBeHHO-X03siicTBeHHble  cTaHAapThl. [lowstus I1AB, IIJAC. DOddexr
CYMMallHH.
[Tonsatue «310poBbe uenoBekay. [lokasarens 00JIE3HEHHOCTH YeTIOBEKa.
BinsiHME COCTOSHUSA OKPYIKAOIIEH Cpebl Ha 3J0POBLE JIFOACH.
JluHnamuka 3a001€BaeMOCTH HaceleHus B ropofax Poccuu ¢ moBBIIEHHBIM 3arpsi3HEHUEM
BO3/1yXa. BiMsiHue KkauecTBa MUTHEBOM BOJIBI HA COCTOSTHUE 3/I0POBbS HACEJICHHUS.
DKOHOMHMYECKHE MEXaHH3Mbl OXpaHbl OKpyxkarouieil cpeapl. KagacTp mnpupoaHbIX
pPECYpPCOB.
[TnanupoBanue, pa3paboTKa M OCYILECTBIEHHE MEPONPHUATHIA MO OXpaHe OKpYXKarolein
CpEBL.
Cucrema miarexeit. [1naTexxu 3a 3arpsi3HeHHE PUPOIHON CPEIbI.
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39. ®uHaHCUpPOBaHHUE. OKOJIOTUYECKOE  CTpaxOBaHME.  JKOJOr0-3KOHOMHYECKOE
CTUMYJIUPOBAHUE.
40. DKonoruyeckMii MOHHUTOPHHI. EnMHAas ToCyZapcTBEHHAass CHCTEMa SKOJIOTHYECKOTO
MOHUTOPHHTA.

[Tpumeps! mpakTHUECKUX padoT:

[IpakTryeckas pabora
3ajanusi, NOCBALIEHHbIE O0IUM IKOJOTHYECKHUM NMPodaeMam

3aoanuel.l. OnpenesieHue 00beMa yIriIeKUCJI0r0 ra3a, Heo0XoAMMOro 1Jisi 00pa3oBaHUus
ApeBeCUHbI.

DkoJyiorusi  JIIoO0ro OOJIBIIOTO TOPOJia, OCOOEHHO TAaKOTO THUTaHTCKOTO TEXHOTCHHOTO
Meramnosnuca, kak MockBa, HEMbICTUMa 0€3 3eJeHBIX HaCaXICHUU. DTU CBOCOOPA3HBIE «TOPOJICKHE
JIeTKHEe» 000TamaroT TOPOJICKYI0 aTMOC(epy KUCIOPOIOM M OYHIIAloT ee. HeoOXoaumMo moHUMATh,
YTO MPOLECC BBIJCICHUS KUCIOPO/ia 3€JCHBIMU PACTEHUSIMHU HETIOCPEICTBEHHO CBA3aH C UX POCTOM,
KOTOPBIA UJET TIOCTATOYHO MEJJIEHHO: JEPEBbsl PACTYT TO/bl, IECATUIIETUS U JaK€ BEKa, a CrOParOT
3a MUHYTBL. O0a 3THUX Ipolecca MOTYT ObITh BBIPRXKEHbI OJHON XMMMUYECKOM peakuuel, uayien B
pa3IMuYHBIX HampaBleHUsX. B ogHOM ciydyae aTtom yriepoaa MPUCOETUHSET MOJEKYIy KHCIOpOJa,
o0pasys yriekucisii ra3 (CO2), B IpyroMm MoJIEKyJia YIJIEKHCIIOro ra3a ycBauBaercs pacrenuem. [lpu
9TOM OHA pachajgaeTcs: aToM yriepoia HUIAeT Ha o0pa3oBaHME APEBECHUHBI, a MOJEKYyJa KUCIOpOAa
BeIzessieTcs: B armocepy. To ecte B mporecce 0Opa3oBaHHS JPEBECHHBI KHUCIOPOJ SIBISETCS
MOOOYHBIM MPOTYKTOM.

EcrecTBeHHO, YTO JApeBECHMHAa COCTOMT HE TOJNBKO U3 yriepoaa. Kaxmoe pacTeHne comepKut
HEKOTOPOE KOJMYECTBO BOJIbI H MUHEPAIBHBIX coJicii. BceMXopoIo u3BeCTHO, 4TO CBeXeCpyOJIeHHOES
JIEpEeBO TOPUT IUIOXO, a TMOCJE 3aropaHusl BBLICISET MHOTO BOJISHOTO Tapa, 4TO JENaeT JBIM OT
BJIQXKHBIX JPOB XOPOIIIO 3aMETHBIM M37alieka. [IBeT rmiamMenu ropsiel ApeBeCUHbI OOBIUYHO KENTHIH,
MOCKOJIbKY W3 MHHEPAIBHBIX COJICH Hamboyiee pacipOoCTpaHEHBI COM HATPHUS, & UMEHHO, €0 HOHBI
OKpAIlIMBAIOT TJIaMs B JKEITHIA I[BET; €CIIM JEPeBO POCIO Ha MOYBaX, OOTaThIX COJSMH Kalus, TO
JIpOBa M3 HETO JAI0T IJ1ams ¢ (PUOJIETOBBIMU OTOJIECKAMHU.

Jl7is BBIMOJMHEHHs 3aJlaHUsl HEOOXOAWMO BBIYHCIUTH MAacCy IpEeBECHOro cTBoja. [Ipu sTom
dbopma cTBOJIa TPUHUMAETCS HKBUBAJCHTHOM Qopme umnuuapa. CrenoBareiabHO, HEOOXOIUMO
BBIUMCIUTh 00BEM IMIMHIPA U YMHOXKUTH TOMyUYEHHOE 3HaYeHHE Ha TUIOTHOCTH JApeBecUHbI. Jlasee
CJICOYCT MMPUMCHUTDL IMMPAaBHUJIO BBIYUCICHUSA MACChl BCUICCTB, YYACTBYIOIIUX B XUMHUYECKOU pCaKknuun
(moapoOHO pa3obpaHO B MPUBEIECHHOM HIDKE MpUMEpe pacueTa) U OObeTUHEHHBIH 3aKOH Ta30BOTO
COCTOSTHUSI.

[Tpumep BbimonHeHus 3aganus 1.1

Vcnosue. Kakoii 00beM yriieKUCIIOro ra3a, B3siTOro Npyu HOPMaJIbHBIX YCIOBUSAX, HEOOXOIUMO
HOMJIOTUTh PACTEHHIO, YTOOBI BBIPOCIO JIEPEBO CO CIEAYIOIIMMH IapaMeTpaMu: JUaMeTp CTBOJA
D=0,8 m, Beicota h=15 M, mnotHOCTs apeBecunsl p=0,08 x>, IIpuHMMaeMm, 4TO Bcs ApeBECHHA
COCTOUT M3 YIJIepOoJia, U UTO JIPEBECHBIN CTBOJ UMEET MPABUIIBHYIO IIMIIMHAPHYECKYIO (hopMmy.

Pewenue:
OmpenenseM Maccy M fepesa. JIas 5TOTO MIOMAAb TOMEPEYHOTO CEYEHHS,PABHYIO T I
,YMHOKUM Ha BbIcoTy h (paamyc r pasen D/2 = 0,4 u) ¥ Ha MIIOTHOCTS p.

To ecTb,



m=nr’hp (1.2
nwma 3,14 x 15 u x (0,4 M)2 x 0,08 m/m3 =0,6 m =600 xe.
OO6pa3oBaHue APEBECUHBI U3 YIIIEKUCIIOrO ra3a UIeT M0 PeaKIluu:
CO2, — C+0:2. (1.2)
[Ipunumaem B ypaBHenuu (1.2) maccy yriekucnoro raza (CO2) paBHOM My, Maccy yriepojaa
(C) paBHOI1 M2, a UX MOJEKYJISIPHBIE MACChI paBHBIMU M1 1 M2 COOTBETCTBEHHO.

BOCHOJ’IB?)yeMCfI COOTHOHICHUEM MacCC pC€arupyromunx BEIECTB U UX MOJICKYIAPHBIX MaccC:

ml _ kIM1 (1.3)
m2 k2mM2
rae M1 ¥ mp — Macchl pearupyromux Bemects; M1 u M2 — ux MonekynspHbie Macchl; K1 1 Ko — ux
CTeXHOMETpUYeCcKue KOI(PPUIMEHTHI (COrTIacHo ypaBHEHUIO (1.2) OHM paBHBI €IUHUIIE).

AToMHas Macca kuciopoaa paBHa 16, yriepoma — 12 (w3 tabmuus J[.M.Menneneesa).
CootsercTBeHHO, MosiekyisipHast Macca CO2 (M1) paBHa 16 x 2 +12 = 44; MonekymspHas macca
yriiepoja MPUHAMAETCSI PaBHOW ero aTroMHO# Mmacce, T.e. M2 = 12. Ucnons3ys dopmyny (1.3),
HOJTyJYaeM:

*
mi :%" L (1.4)
IToncraBiisist AaHHBIE, TOJTYYaeM:
*
m1 = 202744 5200k,
12

W3BecTHO, 4TO IPY HOPMAIBHBIX YCIOBUAX | MOJb JT000T0 ra3a 3anumaet oobem 22,4 1. Tak
kak 1 monp yriekucnoro rasa umeer maccy 0,044 xe wnm 44 2 (MOCKONBKY Macca OJHOTO MOJIA
YHUCICHHO paBHA MOJEKYISPHOM Macce), TO, YMHOXKHB 4YHCIO MOJIEH YIVIEKHCIOrO rasa,
conepxanuxcs B 2200 ke, Ha 22,4 71,IOTyYMM UCKOMYIO BEJIMYHHY.

veo 2299 222 4y 11200000 w1120 8
2 = 0,044ke
Omeem: 0ObeM YIIIEKHCIIOTO I'a3a, B3ATOTO MPU HOPMATBHBIX YCIOBHSAX, papen1120 °,
Tabmuma 1.1
BapuaHTbI /17151 BBITOJTHEHUS 3a1aHUS
NeNe Bun P, | I Il v \%

npesecunsl | o/cv® | Dow | b | Dm | b | Dm | b | D | hw | Do | howu
1 numna 0,45 1 19 | 0,15 | 2 06 | 19 | 09 9 10,75 123
2 COCHa 05 | 09| 17 | 0,3 4 1081 2 04 | 12 | 0,16 | 14,6
3 OyK 065| 08 | 15 | 101 | 6 07 | 17 | 11 7 1092171
4 nyo 0,7 | 0,7 | 13 {0,79| 8 | 0,79 | 4 03| 14 | 0,7 | 96
5 opex 066 | 06 | 11 | 081 | 10 | 0,8 | 15 | 15 5 103 | 15
6 rpymia 0,725| 0,5 9 |075| 12 | 101 | 6 01| 16 | 0,5 | 2,37
7 SICEHb 0,74 | 0,2 7 |107| 14 | 09 | 13 | 1,07 | 3 02 | 59
8 KJICH 0,7 | 0,1 5 15| 16 | 0,3 8 0,2 | 18 | 0,38 | 6,78
9 Kp.JIePEBO 0,6 0,3 3 1,1 18 1 11 | 0,75 1 0,8 | 7,53
10 aKarus 0,77 | 0,4 1 09 | 20 |015| 10 | 05 | 20 | 0,74 | 1,24
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3aoanue 1.2. Onpenenenne NpoAyKTOB CrOPaHUs OPraHUYECKOro TONJIMBA.

3aaHue MOCBSIIEHO MpobiieMe, ¢ KOTOPOH CTAJIKUBAIMCh BCE HAIU MPEJIKH, TOMUBIINE TaK
Ha3bIBacMble «OaHBKH TI0 YEPHOMY» HIIM YTOPABIIKE B CBOMX M30axX MPH 3aKPHITON MEYHON 3aCIIOHKE.
(Ee 3akppiBasmiu, 4yTOOBI TEIUIO M3 JOMa IOC/IE€ OKOHYAHHS TOMNKHU €YU HE YIETYyYMBAJIOCH uyepe3
NEYHYI0 TPYOy CIMIIKOM ObIcTpo). M3BECTHO, YTO MPU CrOpPaHHWH APEBECUHBI WM KAMEHHOTO YIS
nomumo yriaekuciororasa (CO2) moxer obpa3oBbiBaThcs ¥ yrapHbiid ra3 (CO2). ITociaeauuii rerko
OKHUCIISIETCS KUCIOPOJAOM BO3/AyXa U MPHU CrOPAHUHU TOIUIMBA HA OTKPBHITOM BO3/1yX€ WJIHM IIPU HAIUYUU
WHTCHCUBHOW TATH OMACHOCTH JJIsl 4ejoBeka He mpenctanisier. OIHAKO B 3aKPHITOM TOMEUICHUH
yrapHbI ra3 BeChbMa OINACEH M MOKET MPUBECTU K TSHKEIOMY OTPABICHUIO U JIaXe CMEpPTH. IDTO
MPOUCXOIUT MOTOMY, YTO MOJIEKYJIa YrapHOTO rasa JUIlb He3HAYUTEIbHO MPEBOCXOAUT 10 pa3Mepam
MOJIeKYJTy Kuciopojna. llomamass mpu JpIXaHUM B OpraHU3M, OHa HEOOPAaTUMO BCTpaUBaeTCS B
MOJIEKYJIy TeMOrjio0uHa (COCTaBisiolIasi KPOBH), KOTOpas B HOPMAJbHBIX YCIIOBHUSX SBIISIETCS
«TPaHCIIOPTOM», JOCTABJISIOUIMM KHUCIOPOM, M BBIBOASIIAS MPOIYKTHI OKUCIEHUS (YrapHbId ras) u3
BCEX TKaHeH Tena uenoBeka. B pe3ynpraTe cHabkeHHE OpraHu3Ma KUCJIOPOJOM HApPYIIAETCS — MECTO
Ha «TpaHcropTepe» 3aHsaTo. Kak BUIHO M3 CKa3aHHOTO, MEXAY MPOLIECCAMH TOPEHMSI W JIbIXaHHS
pOCMaTpUBAETCSA MpsiMasi aHAJIOTHA.

[TockoMBbKY TUIOTHOCTH YrapHOTO Ta3a MEHbINIE IUIOTHOCTH BO3/yXa, TO B MOMEHICHHUSAX O€3
BEHTHISIIIMHM OH CKAIUIMBAETCS MO MOTOJIKOM. M yrapHbIi M yriIeKUCIbIA Ta3bl HE MMEIOT HH I[BETA,
Ha 3allaxa, [MO3TOMY IMOBBIIICHHUE HX KOHHCHTpaIII/Iﬁ 0 OITaCHBIX ypOBHeﬁ MMPOUCXOAUT HE3aMCTHO
JUIS JTFOJICH, HAaXOJIIMXCS B MOMemeHuu. KpoMe Toro, mpu NpOXOXKACHUU HaJll PAaCKaJCHHBIMU
VIJISIMA  YTJIEKUCTBIN Ta3 BoccTaHaBiuBaeTcst 10 yrapHoro (COz + C = 2CO), uro npeacraBisieT
JIOTIOJTHUTEIBHYIO OMACHOCTh, MOCKOJIBKY TpeieibHo jgomyctuMas konneHTpanus (1K) yrapHoro
ra3a 3Ha4YUTEJIbHO MEHBIIE, YeM YTIIEKUCIIOTO.

[Ipu BBINOMHEHMHU 3aJaHHMsI HEOOXOIUMO IMOHMMAaTh, YTO HE BCE JOMYLICHMS, NPUHATHIC B
oOpa3slie peleHus, UMEIOT MECTO B peallbHbIX YCIOBUSIX. B UacTHOCTH, YIrI€KUCIbINA U yrapHbIN ra3bl,
HaXOJCh B 3aKPBITOM IIOMEILIEHUH, XOTSA U PACIOJaraloTcs ApYyr Haj APYroM H3-3a HEOJUHAKOBOU
IJIOTHOCTH, HO IIPHU 3TOM HET YETKOH T'paHULbI pa3aciia, a CymeCTBYET HEKHH CI0M CMEITNBAHMUS.

[Tpumep BeIMONHEHUS 3a1aHus 1.2

Vcnosue. Kaxoil oObem 3aiiMeT yrapHblii ra3, BBLACHSIONIMICS MPU IOJHOM CTrOpaHUU
JPEBECHHBI, YIJISl WM JPYroro TOIUIMBA B MOMELIEHUH (OaHbKa «I10 YEPHOMY») CO CIEAYIOUIMMHU
napamerpamu: 1=4,0 m — muuHa nomemienus; n=2,0 m — mupuHa nomenienus; h=3,0 » — BeicoTa
nomerienus. Macca toruimBa m=12 ke, ko3dduuuent cropanus k=0,8; koapdunuent, orevarormui
KOJIMYECTBY YIJIEPOJa, TIOJBEPralolIerocss HEMOoIHOMY cropanuio (oopasyromemy CO) y1=0,1;
K03(pPUILIMEHT, OTBEYAIOLINI KOIWYECTBY yriepoja, obpasytomero CO BO BTOPUYHOM IpolLecce,
y2=0,15. T1=40°C=313K; P1=780 mm.pm.cm. Onpenennutb, ¢ KaKOW BBICOTHI TOMEUICHUSI OYIeT
HauMHaTbCAd 30HA, 3alloJIHEHHas YrapHbIM Ta3oM. YIPOILEHHO [ojaraeM, 4YTO YrapHbl ra3
pacrioiaraercsi BBepXy M He CMEUIMBAETCS CIIPYTHMH T'a3aMHu.

Pewenue:
CuuraeM, 4YTO BC€ CropeBllee TOIUIMBO — YHCTBIA yriaepod. Torna ero KOJIHM4eCTBO
OTIpeIEeTISIETCS TPOU3BEIEHUEM MACChl TOTUTHBA Ha KO3 OUIIMEHTCTOPAHUS:

mi=mxKk (1.5)
wm mp=12x0,8=9,6 xe.
[Ipu cropanuu TOIUIMBA MapaUIeIbHO UYT JIBa MPoIecca:
C+ 02— CO2t (1.6)
2C + 02 — 2CO1. (1.7)
YacTpb yrieKUcIoro ra3a BCTymaeT BO BTOPUYHYIO PEAKIIUIO C PACKAIICHHBIMU YTIISIMH:

CO, + C = 2CO. (1.8)



Macca yraepoja, yuacTByromiero B peakiuu (1.6), paBHaniau

m2=mi X Y1 (1.9)
m2 =9,6 x 0,1 =0,96 xe.

Macca yriepoa, yaactByromiero B peakiuu (1.7), paBHa
M3 = My X 2 (1.10)
w M2 =9,6 x 0,15 =1,44 xe.

O6mas macca yriepoaa, oopasyromiero CO, paBHa
Mz = M2 + M3 (1.11)
mw Mg =0,96 + 1,44 = 2,4 xe.

Jns mpocToThl OyneM cuuTaTh, 4TO BECh Ipolecc OOpa30BaHUS YrapHOIo ras3a HIET IO
peakuuu (1.7). Mcxoas W3 COOTHOIIGHWS MAacC, YYaCTBYIOIIMX B XHUMHUYECKOW peakuuu (CM.
HOSICHEHMs K peleHuIo 3aganus 1.1), Haxonum Maccy o0pa30BaBILIErocst yrapHOro rasa.

*
mco = mEMCO (1.12)

MC
2,4%28

12
(Monexynsipuyto Maccy CO HaxoguM Kak CyMMY aTOMHBIX Macc YIjepoJa M KHCIOpOJa;
k03¢ ¢urmentsl nepex CO u C B ypaBHeHuu (1.7) B3aMMHO YHUYTOXKAKOTCS).

1581051 mCO =5,6ke

O6’beM, KOTOprﬁ 3aliMET ATO KOJIHNYECTBO yrapHoro rasa Inpu HOPMAJIbHBIX YCIIOBUSAX,
COCTaBJIACT:

VCO 5, 6ke

=22,471 = 4480n una 4,480 >,

0,028«2
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(0,028 xr — macca ogHoro moiist CO; 22,4 1 — 00beM, 3aHUMaeMbIi OJTHUM MOJIEeMIa3a Ipu
HOPMaJIbHBIX YCIOBHSX — CM. TIOSCHCHHS K peleHuto 3aganus 1.1).

[To ypaBHEHHIO 00BETMHEHHOTO FA30BOT0 3aKOHA HANHIEeM HCTUHHBI 00bEMYTapHOTO
raza npu T=313K:

POVOT1
VHCT = ————, 1.13
P1TO ( )
rae Vo=Vco=4,480 m°; To=273K; Po=760 MM.pM.CI.
760mm. pm.cm.* 4, 48003 *313K 3
VUCT - *5,0Mm .
780mm. pm.cm.* 273K
[Tnomanas momernieHus paBHa S = Ixn = 4x2 = 842
OmnpenenuM BBICOTY 30HBI, 3aII0JTHEHHOW YTapHBIM T'a30M:
VHUCT 5,0m°
X = = =0,625m.
S 8n?

CrenioBaTeIbHO, YrapHbIi ra3 3anojHuT nomeineHue Boime ypoBHs (h — hx)umu
3m —0,625m = 2,375 m.

OTBeT: 30Ha4, 3alI0JIHCHHAA YrapHbIM I'a30M, HAXOUTCA BbIIIC YPOBHS 2,375 M.

BapI/IaHTBI JJIA BBIITOJIHCHU A 3aaHUA

Tabnuma 1.2
NelNe m, ke | T, °C Py, K V1 V2 I, m n, u 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
4 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 pe3yiibTaTaM UTOTOB BBINIOJIHCHUSA ITPAKTHYICCKUX pa60T " OTBETA HA TCOPCTUYCCKUC BOIPOCHL
Ha 3a4CTC BBICTABJISICTCA.

— 90-100 6ammoB, ecii MPaBUIHHO BBITOIHEHBI BCE MPAKTHYECKHE PabOTHI M MIPH OTBETE HA
TEOPETUUYECKHE BOIIPOCHI, a TAKXKE Ha JONOJHUTENbHBIE BOIIPOCH! OOydaroMHcs MoKasall,
YTO BJIaIEET MAaTepHaIOM U3YUYE€HHOM AUCHUIIINHBI, CBOOOAHO MPUMEHSIET CBOU 3HAHUS IS
OO0BSICHEHUS Pa3IMYHBIX (DAaKTOB;

— 76-89, ecnu MpaBWIILHO BBHITIOJTHEHBI MIPAKTHYECKHE PAOOTHI HITM B HUX JIOIMYIIEHO HE Oojiee
OJTHOW OHIMOKH, KOTOpas ObLIa CaMOCTOSTENbHO UCIPABIEHA 00Y4AIOUMCS, U IPU OTBETE
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Ha TEOPETHYECKHE BOMPOCHI, a TaKXe Ha JOTOJHUTEILHBIC BOMPOCHI O0YyYarOIIUHCS
JIOITYCKAeT HeTPpyObIe OMUOKY;

— 60-75 6amoB, eciy B BBITTOJTHEHHBIX MPAKTHYECKUX 33JJaHUSX JTOMYIIEHBI IPyObIe OMNOKH,
KOTOpBIE 3aTe€M HCIPABICHBI OOYYalONIMMCS TIPU YYaCTHH MPENoJaBaTelss MM
MPAKTUYECKOE 3a/laHie HE BBINOJHEHO B MOJHOM 00BbeMe, HO O0YJarOIIUiicCs CMOT IOBECTH
pelIeHre 10 KOHIIA TP YYaCTHH MPETNOoaBaTelisd, 1 B OTBETaX Ha TEOPETUYECCKHE BOMPOCHI
JIOTYIIIEHBI ONTHOKH;

-0 6aJIJIOB, CCJIM MPAKTUYCCKHUEC 3aJjlaHUsl HC BBIIIOJHCHBI HJIM BBIIIOJIHCHBI HC B IIOJIHOM
o0beMe, HE JaHbl OTBETHl Ha TEOPETUYECKHE BOMPOCHI W HE BBIIOIHEHBI KPUTEPUU IS
kareropuu 0-59 6asmios.

OrneHka Mo JUCHUIUIMHE OIpeeNseTcss B coOOoTBeTcTBUU ¢ IlonoxenneM o OambHO-PEHTHHTOBON
cucreMe s ctyneHtoB ¢unuaia HIY «MBOW» B r. BOIDKCKOM MO COBOKYITHOCTH PE3yJbTaTOB
TEKYILIEr0 KOHTPOJISl YCIIEBAEMOCTH U IK3aMEHALIMOHHON COCTaBIISAIOLIEH.

B 3aBHCHMOCTH OT KOJIMYECTBa 0AJII0B 3a AUCHUIIIMHY BbICTABJISICTCS:

Ouenka KosanuectBo 6a/10B
OIICHKA 5 («OTIUYHO) 90 — 100 6amtoB
orieHKa 4 («XOopoIIIo) 76 — 89 GanoB
OIICHKA 3 («yOBJICTBOPHTEIHLHO) 60 — 75 Gayos
OlIeHKa 2 («HEYIOBJIETBOPUTEIHHO)) 0 — 59 GamoB
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