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1. BBEOEHME K PABOYEN NPOMPAMME AUCLUIMIINHBI

1.1. MecTo npenogaBaemMomn AUCLMUNNMHbI B CTPYKType obpa3oBaTenibHOM NporpaMmmbl

BasoBas I:l Ob6s3aTenbHasa l:l [JononHuTensHo

Bnok 1: AaBnseTca hakynbTaTBOM

BapwnatusHas IZI Mo BbIGOPY El

1.2. Uenb aucuunnuHbl
CdopmmpoBaTb koMneTeHUuun obyvarouweroca B obnactu cobniogeHus akonormdeckon 6e3onacHOCTVM Ha
NpPoV3BOACTBE U MMaHMPOBaAHUS 3aLLUUTHBLIX MEPONPUSATUNA.

1.3. 3agaum gucumnnuHbl

MoaroToBUTE CNELManmMcToB, CNOCOOHBIX NPUHMMATL COOTBETCTBYIOLLME pelleHns B 0BnacTn oxpaHbl
OKpy>KatoLlen cpeapl Npu paboTe TENNO3HEPreTUYECKNX CUCTEM B COOTBETCTBMM C TpeboBaHUAMU
3aKoHOAAaTeNbCTBA MO OXpaHe OKpYXKatoLen cpeapl.

1.4. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06Yy4YeHUs N0 AUCLMINIIMHE, COOTHECEHHbIX C
nraHUpyeMbiMU pe3yribTaTaMyU OCBOEHUA obpa3oBaTesibHOW NporpamMmmbl

Kopg

ATan hopMrUpoBaHns
KOMMeTeHUUM dopmynMpoBka KOMMNeTEHLNM

MK-9 CnocobHocTbio obecneyvmBaTtb cobnogeHmne 2
aKorornyeckom 6e3onacHOCTM Ha NPON3BOACTBE U
nnaHpoBaTb 3KO3aLNUTHbIE MeponpunAaATna U MeponpuAaTnua
Mo 3HEpro- 1 pecypcocHepekeHno Ha NPon3BoACTBE

MnaHupyemble pe3ynbTaTbl 06y4YeHUA

3Harb:

1) B pesynbTaTe 4ero npoucxoauT 3arps3HeHue aTtmocdepHOro Bo3gyxa, BoAbl M MOYBbI Npu paboTe
pa3nNMuHOro TemnoTexHnyeckoro obopyaoBaHus. 3HaTb MCTOYHUKM 3arps3HeHus, a Takke TeXHOSOoruio
3aWmTbl  OKpyXKalllen cpedbl C MOMOLUbIO COOTBETCTBYIOLIMX annapaToB M TEXHONOrMYeCcKMX
MEpPOMNpPUATUIA.

YMeThb:

1) O6ocHoBaHHO BbIBpaTh U paccuMTaTb YCTAHOBKM, UCNOfMb3yeMble AN CKMKEHUS BbIBPOCOB, paccumTatb
paccevBaHue BbIOpocoB B atMocdepy, BbIbpaTb METOAbLI NpeaoTBpaLLeHns 3arpsa3HeHns Bo3ayxa, BoAbl 1
MOYBbI.

BnapgeTtb:

1) OcHoBamu pacyeTa pacceuBaHus BbIOpocoB B aTmocdepy, obpasyowmmMmcsa npu paboTte pasnnyHbIX
TENMo3HepreTUYECKMX CUCTEM, a Takke OCHOBaMM MeTOAMK pacyeTa M Bblbopa yCTaHOBOK, MCMOMNb3yeMbIX
AN CKWXEHWs BbIOPOCOB.

1.5. AucumnnuHbl (NPaKkTUKK) o6pa3oBaTeNnbHON NPOrpaMmMbl, B KOTOPbIX ObISIO Ha4aTo
cdhopmupoBaHme KoMneTeHUMUN, yKka3aHHbIX B n.1.4:
e [MpousBoacTBeHHasi NpakTuka (NpakT1ka no Nofly4eHnto NeEPBUYHBIX MPOECCUOHANBbHBIX YMEHWI U
onbiTa npodeccroHanbHon gestenbHocTh (MK-9)

2. COOEPXAHUE ANCLUUIMIUHBI

0O6bem (4achl)

HaumeHoBaHve 1 coaepxaHue o 2 53 S g8
y4eBHbIX Mogynen, TeM 1 opM KOHTPOrs _J% oz % g % [
o8| °cgd &

] g ®0

Yye6HbIN Moaynb 1. 3aKkoHOAATENbCTBO B 061acTU oxpaHbl OKpYXXatoLen
cpeabl

Tema 1. .HopmaTtuBHble akTbl B 06MacTy oxpaHbl aTMOCEPHOro BO3gyxa BOAbl U
MOYBbl OT 3arpsi3HEHMSI NMPOMBILLNIEHHbIMU Bblibpocamu. lMpaBoBas oxpaHa | 10
npupogbl. OCHOBHblE HOPMAaTMBHbIE akTbl B P.®.
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HanmeHoBaHwWe 1 cogepxaHue
y4ebBHbIX Mogynen, TemM 1 (oopM KOHTpOns

O6bem (vachl)

o4yHoe
oby4eHune
OYHO-
3a04Hoe
obvyeHuve
3a04Hoe

oby4eHune

Tema 2. TpebGoBaHMe CaHUTAPHbIX HOPM K AOMYCTUMbIM YPOBHSIM 3arpsisHeHusi
aTMocdepHOro Bosayxa, Boabl U noyBbl. CaHMTapHasi oxpaHa OKpy)KatoLen
cpeabl. OTnMYMe caHUTaApHOM OXpaHbl OKPYXalolleh cpedbl OT OXpaHbl
npupoabl.

10

Tekywmn koHTponb 1 (Onpoc)

Y4yebHbI moaynb 2. TexHonorusa 3awmuTbl atMocd)epHOro Bosgyxa

Tema 3. O6pasoBaHWe M pacyeT KONMMYEeCcTBa 3arps3HsSIOWMX BeLeCcTB npu
COoYeTaHMM pas3nuyHbiX BMAOB Tonnmnea. OCHOBHbIE MCTOYHMKN 3arps3HeHus
OoKpyxatowen cpegpbl B LIBI.

27

Tema 4. Cnocobbl 1 annapatbl Ans o4nucTku BblIbpocoB B atMocdepy. Cnocobbl
COKpallleHMs1 KOHUEHTpauuuM 3arpsisHsAloLWmMX BeLllectB B aTtmocdepe.
JKonorvyeckne NocneacTsnst 3HEPronpon3BOACTBa U aHepronoTpedbuTenen.

27

Tekywmn koHTponb 2 (Onpoc)

Y4ebHbin moaynb 3. TexHoNnorvsa 3awmuTbl BOAHbIX 00HEKTOB

Tema 5. Knaccudumkaums CTOYHBIX BOO M OCHOBHblE HanpabrieHWs COKpaLLeHus
KONM4ecTBa CTOYHbIX BOA HA MPOMbILIIEHHbLIX TEMMOBLIX 3NEKTPOCTaHLMSAX.
HopmupoBaHve cogepXaHus 3arps3HALWNX BELLECTB B BOJOEMAX.

28

Tema 6. Cnocobbl ¥ annapaTtbl A1 OYUCTKM MNPOMBILWMAEHHBIX CTOYHbLIX BOA.
OcHoBHblE BMAbl annapaToB Afs MPOMbIWMEHHbIX CTOYHbIX BoA. Pacuyer
npegenbHo ponyctumoro cbpoca. Hopmatve npegensHO AoMyCTMMOro
cbpoca, ero cBs3b C NpedenbHO AONYCTUMMOWN KOHLUEHTpaunen.

10

Tekywmn koHTponb 3 (Onpoc)

Y4yebHbI Mmoaynb 4. TBepAble 0TXO0AbI M NpeaoTBpaLleHne 3arpA3HeHUs NOYBbI

Tema 7. YT0 Takoe knacc onacHocTn BpedHoro BewecTtsa. cTouHukm obpasosaHus
OTXOA0B, a TakkKe Knaccudukauum no knaccam onacHoctTn. HopmupoBaHue
Ha NOCTynneHne 3arpssHaOWMX BELLEeCTB B BOAHYIO U BO3AYLUHYIO cpeay.

10

Tema 8. OueHka konuyecTBa 0Opa3yOLMXCA OTXOOOB U OCHOBHbIE HanpaBreHus
obpalleHnss ¢ HumMu. Cnocobbl yTunusaumm TeepabiX ObITOBLIX OTXOAOB.
Cnocobbl nepepaboTkM OTXOAOB.

10

Tekywmn koHTponb 4 (Onpoc)

I'Ipome)KyTqua;l aTTecTtauuda no gucumninHe (38‘-IeT)

BCEIO:

3. TEMATUYECKWUMN NNAH

144

3.1. Nekuun
Homepa OuHoe oby4eHune OuHo-3a04HOe 0by4eHne 3aoyHoe obyyeHne

“3y4aembIX TeM Howmep Obbem Homep OGuem Homep OBbem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (yacbl)

1 6 2

2 6 2

3 6 6

4 6 8

5 6 6

6 6 6

7 6 2

8 6 2

BCEIO: 34

3.2. MpakTnyeckne n ceMMHapckue saHATUSA

OyHo-3a04HOE
OyHoe 06y4yeHne

3aouHoe obyyeHue

m';ﬂ’;"eeﬁilx HanmeHoBaHue obyueHne
Tem 1 dhopma 3aHATUMN Howmep Obbem Howmep Obbem Homep Obbem
cemecTpa (yacbl) cemecTpa (4acbl) cemecTpa (yacbl)

3 Pacyet konn4yecTBa 6 1
3arpsasHALWKnX BELWLEeCTB Npn
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Ou4HO-3a04HOE

Mal;zggﬁilx HaI/IMeHOBaHI/IeV OuyHoe oby4eHne 0ByueHIe 3ao4Hoe obyyeHne
Tem 1 cbopma 3aHATUN Homep O6bem Homep O6beM Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (yacbl)
coYyeTaHun pasnnyHbIX BUOOB
Tonsimea
Cnocobbl 1 annapathbl 4ns
4 O4NCTKM BbIOPOCOB B 6 4
aTtmocdepy
5 CTOYHbIE BOAbI 6
6 OuncTka NPOMbILLNEHHBIX 6
CTOYHbIX BOJ,
7 McTouHnKkM obpasoBaHus 6 4
0TX040B
BCEIO: 17

3.3. NabopaTopHble 3aHATUA
He npegycmoTpeHsbl

4. KYPCOBOE NPOEKTUPOBAHUE
He npeaycmoTpeHo

5. TEKYLMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OyHoe obyyeHune OuHo-3a04HOe 3ao4yHoe 0by4yeHne

y4e6Hbix dopma Y oby4yeHune y
mogynei, no

KoTOpeIM KOHTPOJ:IFI Howmep Kon-Bo Howmep Kon-Bo Homep Kon-Bo
NpoBOANTCS 3HaHUu cemecTpa cemecTpa cemecTpa

KOHTPOIb

1,2,34 Onpoc 6 4

12,34 KoHTponbHasa pabota

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLWIEIOCAH

Oy4HO-3a04HOE

QOuyHoe 06yyeHne 3aoyHoe oby4yeHue

Buagpbl camocToaTensHom paboTbl 0byyeHne
obyuvatowierocs Homep Obbem Homep O6bem Homep O6bem
cemecTpa (4achbl) cemecTtpa (4achbl) cemecTpa (4achbl)
YCBOEHME TEOPETUYECKOIO MaTepuana 6 47
[NogroToBKa K NpakTUYECKUM 3aHATUSAM 6 38
[MogrotoBka K 3a4yetam 6 8
BCEIO: 93

7. OBPA3OBATEJIbHbIE TEXHOJNOIN'MA

7.1. XapaKkTepucTuka BUAOB U UCTIOSb3yeMbIX MHHOBALMOHHbLIX (hOpPM Yy4eGHbIX 3aHATUIA

O6beMm 3aHaTUn
B MHHOBALMOHHbIX dhopmax

HanmeHoBaHue (vacebr)
Bm,u,oayqe6'Hb|x Mcnonb3ayemble MHHOBALMOHHbIE (DOPMbI o o @ o @
3aHATUIA o= . 8= g s
23T Q o E3o)
3T Z T o I o I
58 3¢ BTy
o ® 0 ® 0
MpakTnyeckme Mounck BapnaHTOB peLLeHnsi NPOGIEMHbIX CUTYaLMI 17
N ceMuHapckume
3aHATUSA
BCEIO: 17

7.2.Cucrtema oueHMBaHUA ycneBaemMoCTu n [OCTUXEHUN 06yqa}ou.w|xc;| Ana npome)KyTquoﬁ
aTTecTauuu
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TpPaaMUMOHHasa | X 6annbHO-penTUHrosas

8. ObECINEYEHUE OUCLUUNJIUHDbI

8.1. YuebHaa nutepaTtypa

a) ocHoBHas yyebHas nutepaTypa
1. CtpenkoB A.K. OxpaHa okpyxarLlen cpeabl M aKonornsa rumgpocdepbl [SNEKTPOHHbIA pecypc]:
yuebHuk/ CtpenkoB A.K., Tennbix C.KO.— 3nekTpoH. TekcToBble AaHHble.— Camapa: Camapckun
rocyaapCTBEHHbIA apXUTEKTYpPHO-CTpouTenbHbIi yHUBepcuTeT, A6C ACB, 2013.— 488 c,
Pexum goctyna - IPRbooks - http://www.iprbookshop.ru/20495

0) gononHuTenbHasa yyebHasa nutepartypa
2. Cupopos HO.I1. 3awmTa atMocdepbl OT BbIOPOCOB NbINM Ha NPEANPUATUAX KeNe3HO4OPOXHOIo
TpaHcnopTa [QnekTpoHHbIN pecypc]: yuebHoe nocobue/ Cngopos .M., TumowueHkoBa E.B.,
"apaHuHa T.B.— OneKTpoH. TeKCToBble AaHHble.— M.: Y4ebHO-MeToaMYECKUA LLEHTP MO
00pa3oBaHMIO Ha ene3HogopPOXKHOM TpaHcnopTe, 2013.— 128 c,
Pexxum goctyna - IPRbooks - http://www.iprbookshop.ru/26800

8.2. MNepeyeHb y4ebHO-MeTOANYECKOrO obecnevyeHns ansi CamocTosATeNnbHOM paboTbl obyyvarowmxca
no gucumnsiMHe
,» carnos J1.M., JleuH A.B. n gp. OueHka BO3OENCTBMS Ha OKPYXaloLlylo cpeny. JKorornvyeckas
akcneptm3a. YdebHo-meToguyeckoe mnocobue NS BbINOMHEHMs KypcoBon paboTtbl «OueHka
BO34encTBuA Ha atMmocdepHbIn Bo3gyx». CI16, 2015 r.- 49c¢.

8.3. NepeyveHb pecypcoB MH(pOPMaLMOHHO-TeNEeKOMMYHUKaLMOHHON ceTu "UHTepHeT",
Heob6xoAUMBbIX AJ OCBOEHUSA OUCLMMNIIUHbI

1. http://www.nizrp.narod.ru — 36C BLUT3

2. http://www.iprbookshop.ru.— 3BC «IPRbooks»

8.4. NepeveHb NHHOPMALIMOHHBLIX TEXHOJNOMMIN, UCMOJIb3yeMbIX NPU OCYLLeCTBIeHUN
obGpasoBaTenbLHOro npouecca No AUCLUNIINHe, BKNOYanA nepevyeHb NporpaMMHOro oéecnevyeHus n
MH(OPMALMOHHBIX CMPaBOYHbLIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHue MaTepuanbHO-TEXHUYECKOWU 6a3bl, HEOGXO0AMMON ANl OCyLIEeCTBIEeHUsA
obpasoBaTenLHOro npouecca no AUCUUNIMHe
1.AyamTopusi ¢ MynbTUMEANNHBIM Y4E€BHBIM KOMMIIEKCOM

8.6. UHble cBeaeHUA u (MnNu) MmaTepuansl
[deMOoHCTpaunoHHbIe U pa3gaToyHble maTepuansl

9. METOANYECKHUE YKA3AHUA ANA OBYYAKOLWKUXCA NO OCBOEHUIO

ONCLUUMIIUHBI
Buabl yuebHbIx
3aHATUN U
camMocTodaTellbHaA OpraHmaauMﬂ AeATernbHOCTU o6yqarou.|,erocq
paboTta
obyyvaromxcs
Jekunn OcBoeHWEe NEKUMOHHOIO MaTtepuana obyvalwumcs npegronaraetT chnegytowme
BMAbl paboT:
e npopaboTka pabo4yen nporpaMmmbl B COOTBETCTBMM C LENsSMW, 3adadam,
CTPYKTYPOM U coaepXaHnem QUCLUNIUHI;
e KOHCMEKT neKUMi: KpaTKo, CXeMaTU4Ho, MOCnefoBaTeNibHO (MKCMpoBaTh
OCHOBHblE MONOXEHWs, BbIBOAbI W (POPMYNMPOBKU; MOMeYaTb BaXHble
MbICIN, BblAENATb KIo4YeBble ClioBa, TEPMUHbI.
Ecnn camocTtosiTenbHO He ypaéTtca pasobpaTbCa B Martepuane, Heobxogumo
cchopmynupoBaTh BOMPOC M 3adaTb NPenofaBaTento Ha KOHCyfbTauuuM UMM Ha
NPaKTU4eCKOM 3aHATUN.
MpakTnyeckme Ha npakTuyeckux 3aHATUAX PasbACHAITCA TeopeTUYeckme MOSIOXKEHUsA Kypca,
3aHATUSA obyuvarowmecsa oBnageBalT HaBblkaMu cbopa, aHanu3a u obpaboTkm nHdopmaumm
ANsi NPUHATUS CAMOCTOSITENbHBIX PELLEHUN.
MoproTtoBKa K NPaKTUYECKUM 3aHATMAM NpenonaraeT cnegyowme Buabl paboT:
e paboTa C KOHCNEKTOM NEKLMN;
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Buapbl y4ebHbIx

3aHATUA N
camocTosTenbHas OpraHusauusi oesiTenbHOCTU oby4atoLLerocs
paboTta
obyvatoLmxcs

e [OArOTOBKa OTBETOB K KOHTPOJIbHbIM BONpocam
e MPOCMOTP pEKOMEHAYEMON NuTepaTypbl
« paboTa c TeKCTOM

CamocTtosaTenbHas CamocTtodatenbHaa paboTa npegnoniaraeT pacluMpeHUEe W 3akpenneHue 3HaHWUR,

paboTa YMEHWUA N HaBbIKOB, YCBOEHHbLIX HA ayAMTOPHbIX 3aHATUAX MyTEM CaMOCTOATENbHOMN

npopaboTku

y4yebHO-MeToau4ecknx MaTtepuanos WU
paboTbl. [1pn NoaroToBke K 3a4eTy Heobxoaumo npopaboTaTb KOHCMEKTbI NEKUMA 1
NPaKTUYECKMX 3aHATUN Kypca U peKOMEHAYEMYIO NnuTepaTypy.

HanncaHune

KOHTPOIbHOM

10. ®OHJ OLIEHOYHbIX CPEAICTB
AnA NPOBEAEHUA NMPOMEXYTOYHOU ATTECTALIUU

10.1. OnucaHune nokasaTenen u KpuTepmeB OLLleHMBAHUSA KOMMETEHLIMIA Ha Pa3NIUYHbIX 3Tanax ux

c¢opmupoBaHus,

10.1.1. NMoka3aTenu oueHMBaAHMUA KOMMNETEHUMN Ha 3Tanax ux opmMmmpoBaHusi

ornuncaHue wkan oueHunBaHus

Kopg HanmeHoBaHue Mpenctaesnexne
KoMneTeHuun _ OLEHOYHOro OLEHOYHOro
lMokasaTenu oLeHNBaHNsi KOMMNETEHLMIA
(aTan ocBoeHws) cpencTtea cpencTea B hoHAe
MK-9(2) lMokasbiBaeT B pesyrbTate 4Yero Nnponcxoaut YCcTHOE MepeyeHb
3arpsisHeHne aTMocdepHOro Bo3ayxa, BoAbl | cobecefoBaHve BOMPOCOB K 3a4eTy
M noysbl npu paboTe  pas’nMYHOro MpakTnyeckme (35 Bonpocos)
TennotexHunyeckoro obopyaosaHusa. Bugut 3apaHus MpakTnyeckue

WUCTOYHUKN  3arpsi3HEHMSI U NoKasbliBaeT
TEXHOMOMMI0 3aLUMUThl OKpY’KatoLwen cpepbl C
MOMOLLbIO COOTBETCTBYIOLLMX anmnapaToB U
TEXHOMOrMYECKMX MEPONPUSATUIA.

CnocobeH ©0OCHOBaHHO BblOpaThb "
paccunTaTtb YCTaHOBKW, UCMONb3yemble Ans

CKWKEHUS BbIGpOCOB, paccuuTaTb
pacceuBaHMe BbIGPOCOB B  atMocdepy,
BbiGpaThb mMeToAbl npeaoTBpaLLeHus
3arpsisHeHusl Bo3ayxa, BoAbl U NMoYBbl.

HemoHcTpupyeT HaBbIKM pacyeTa
paccemBaHus BbiGpocoB B aTtMocdepy,

obpasylowmmmuca npu pabote pasnUyHbIX
TENNO3HEPreTUYeckUx CcuUcTeMm, a Takke
OCHOBaMM METOAMK pacdeTa WU Bblbopa
YCTaHOBOK, WCMOMb3yeMbIX AN CXKMKEHUS
BbIOPOCOB.

3agaHusa (10 3agay)

10.1.2. OnucaHue WKan U KpuTepueB oL eHUBaHUA ChOPMMPOBAHHOCTU KOMMNETEHUUN

Kputepuu oueHnBaHus cpopMMpPOBaHHOCTU KOMMNETEHLUMN

OueHka no Kputepuu oueHmBaHns cpopMMpOBaAHHOCTU KOMNETEHLNIA
TpaauLNOHHOMN
Lkane YcTHoe cobeceoBaHue
O6yyvatowuics gaeT B LENTOM Ka4eCTBEHHbIA OTBET, OCHOBaHHbIA HA BCEX MCTOYHUKAX
3ayTeHo nHdpopmaumm. MpucyTcTByOT HeGONbLUME NPOGENbl B 3HAHUSIX UMW HECYLLLECTBEHHbIE

ownbku. 3agaya pelueHa BEpPHO.
O6yvarowuincs He UMEET JOCTATOYHOIO YPOBHS 3HAHWI, MII0X0 OPUEHTUPYETCS B

He 3auteHo OCHOBHBIX MOHATUSAX U ONpeAeneHnsaX ANCUUNINHBIL, ONMYCKaeT nNpu OTBeTe
CYLLIECTBEHHbIE OWNGKN. 3agava He pelleHa.
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10.2. TunoBble KOHTPOJbHbIE 3aAaHUA UK UHbIe MaTepuarnbl, HeOOXoauMbIe ANA OLEeHKN 3HAaHUN,
YMEeHUM1, HaBbLIKOB U (UNK) ONbITa AeATENbLHOCTU, XapaKTepusyruwme atanbl GPopMUMpoBaHUsA
KOMMeTeHUuun

10.2.1. NepeyeHb BONPOCOB, pa3paboTaHHbIA B COOTBETCTBUM C YCTAHOBIIEHHbIMU 3TanaMmu
¢hopmupoBaHnNA KOMNETeHLUN

Ne Ne
n/n dopMynupoBka BONpPOCOB TeMb!
1 | 3akoHopaTenbCcTBO, HOPMATUBHbLIE aKTbl B 0611acT oxpaHbl aTMOCKEPHOro BO3ayxa, BOAbI 1

1 NoYBbl OT 3arpsi3HEHUs! NPOMbILLINEHHbIMU BbIbpocamu.

2 | TpeboBaHMs caHWUTapPHbLIX HOPM K AOMNYCTUMbIM YPOBHSM 3arpsi3HEHUSI aTMOCHEPHOrO 1
BO34yXa, BOAbl 1 MOYBbLI.

3 | YTto Takoe HopMaTuMBbl NpedesnibHO OOMNYCTUMbIX U BPEMEHHO COrflacoBaHHbLIX BbIOPOCOB? 2
Kakasi y H13 pasmepHocTb? Kak paccuntaTtb TeKyLIMe 1 BanoBble BbIOPOCHI 3arpsi3HSOLLIMX
BellecTB B atmocdepy? Kak MNIB casaHo ¢ MOK?

4 | 3HayeHne KOHUEHTpauui 3arpsAsHSIOWMX BELEeCTB B BO3OyXe Ha Tepputopum 2
NPOMMIIOLLIAAKM U B BO3ayXe HaceneHHbIX NyHKToB. YTo Takoe C33? Knaccbl C33 gns Bcex
npeanpusTun.

5 | YTO HYXHO And nNonyyYeHWss paspelleHns Ha BbIOpOC 3arps3HSAOLWNX BeLWecTB B 2

aTMocdhepy? KTo ero BblAaeT U 4YTo B HeM ykasbiBaeTca? B kakux crnyyasx MoryT ObiTb
BblAaHbl HOpMaTWBbl BPEMEHHO COrNMacoBaHHbIX BbIGPOCOB?

6 | B kakux npoueccax obpasyloTca TUNMYHbIE 3arpsisHsaowme Bewectsa? Neoeuncamb Mx u 2
aatb 3HadeHunsa MOK m.p. u MOKc. MexaHnam obpaszoBaHns TUMUYHBIX 3arpsi3HAKOLLMX
BewecTB. Kakve wu3 3Tnx BewectB obpasyioT rpynny cymmaumun. Kakoe K Hum
npegbsenserca tpebosaHue?

7 | ViHBeHTapm3aums BbIOPOCOB 3arpsAsHAKOWNX BeELECTB B aTtMocdepy M kapTa-cxema 2
WCTOYHWKOB BblOPOCOB.

8 | YcTtpowncTso u npuHumun paboTsbl an.dunbtpa. Buasl an. dunetpos. CTeneHb 04eCTkun rasos 2
B aN.cunbTpe — chopmyna.

9 | Kak paccumTbiBaeTcsi CTerneHb 04ecTky ra3oB Yepes HopmaTtus MOB? Kak paccuntbiBaeTcs 2

CcTeneHb O4YUNCTKN rasoB OBYXCTyNneH4YaTbIX yCTaHOBOK? Kak paccynTbiBaeTCA
rmapaBjin4eckne O4YNUCTKM CONPOTUBIIEHNA anapaToB U 30J10yJ1aBJiMBaOLWNX YCTAHOBOK.

10 | LMknoHbl oanHoYHble U rpynnoBble. O6GacTu NPUMEHEHNUS LUIMHAPUYECKUX U KOHUYECKMX 2
LMKIOHOB. XapaKTepuCTUKK, BbIGOP 1 pacyer.
11 Kak paccuuTbiBaeTcsl YypoBeHb 3arpsisHeHusi aTmocdepHoro Bosayxa? [pusecTu 3

pacyeTHyto bopmyIny Ans cry4vyas HarpeTbix BoIOPOCOB U NOSACHUTL, YTO 03HAYaloT 1 OTKyAa
OepyTcsa Bxoaswme B HUX BeNnYuHbl? Yto Takoe Cu, Uu, Xu ? YeMy npumepHo paBHO Xu B
ponsax ot H?

12 | OuncTka NpoayKTOB CropaHusi OT OKUCIIOB CEpbl. 3

13 | O4uncTka ObIMOBbIX ra30B OT OKMCIOB a3oTa. 3

14 | BnusiHne 3arpsasHSAOWMX BewecTB Ha Bogoembl. Kak npoucxoguT camoouulleHue 3
BogoemoB? Yto Takoe BIK? Kakne TpeboBaHusa k Boge cbpackiBaloT B Bogoembl no PH u
BIK?

15 | HopmatuBbl kayectBa aTtmocdepHoro Bo3gyxa. KTo ux ycrtaHaBnvBaeT? OnpepgeneHue 4
MAOK, pasmepHocTb. MAOK M.p. n MAK c. — ux xapakrepucTuka.

16 | ACTOYHMKM 3arpa3HeHNsa BOOHbLIX PecypcoB HedTe — UM Macrno cogepXalmmu CTOYHbIMU 5
Bogamu Ha TOL, pacyeT CKOPOCTM BCMiblBaHMSA HEPTENPOAYKTOB B OTCTOMHMUKE.

17 | OuncTtka CTOYHbIX BOA, CUCTEM BOAOMNOArOTOBKM. OuUMCTKA CTOYHbIX BOL OT OOMbIBKU 5
HapyXHbIX NOBEPXOCTEN HarpeBa KoTna.

18 | Obpa3oBaHMe CTOYHbIX BOA CUCTEMblI TMOPO30SIOyAaNeHus, WX KaHanuM3MpoBaHME WU 5
oyncTKa.

19 | CToyHblE BOAbl TENMNO3IHEPreTUYECKMX OOBEKTOB — KATErOPUN. 5

20 | Buabl CTOMHBLIX BOA, OTBOAMMbIE OT NPOMMNPEANPUSATUN. 5

21 | KayecTBO CTOYHbIX BOA (NOKasaTenu). 5

22 | HopmupoBaHue kavyecTBa 1 4ONYCTUMbIE BO3LENCTBUSA Ha BOAHbIE OOBHEKTHI. 5

23 | Hopmbl BogonotpebneHus. 5

24 | Hopwmbl BOgoOTBEAEHMS. 5

25 | HopmupoBaHue JonycTMMoro copoca CToYHbIX BOA. 6

26 | CxeMmbl BogoobecneyeHnin 1 OYUCTKU CTOUYHbIX BO/. 6

27 | geHTudunkaumsa oTxogoB No Knaccam onacHoCTH. 7

28 | Knaccudmkaums oTxogoB Ha cteneHb ux Bo3genctansa Ha OlC. 7

29 | KogmpoBaHue BMaa OTX040B. 7
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30 | Mecta BpemeHHoro xpaHeHus (MBX) oTxogoB (0T Yero 3aBucuT). 7

31 | Cnocob BpeMEHHOrO XpaHEHNs1 OTXOLOB. 7

32 | OueHka konnyecTB 06pa3oBaHNs OTXO40B. 8

33 | HopmaTtnBbl 06pa3oBaHns OTXOO0B. 8

34 | OcHOBHble HanpaBneHus obpalweHnss ¢ oTxodamMu (OCHOBHbIE MOHATMS  BMAOB 8
OEeATENbHOCTH, CBA3AHHbIX C 00paLleHneM C oTXo4amm).

35 | MNpeanoxeHns No pasmeLLeHno OTXOA40B. 8

10.2.2. BapmaHT TUNOBbIX 3aAa4, pa3paboTaHHbIX B COOTBETCTBUM C YCTAaHOBJIEHHbLIMU 3Tanamu
¢hopMupoBaHnNA KOMNETeHLUN

Ne
n/n

YcnoBusa TMNOBLIX 3aaa4 3agay

OTBeT

1

OnpeaenvTb MakcumarnbHYH KOHLEHTpaLuto
3arpsI3HSIOLLNX BELLECTB, KoTopas
yCTaHaBnMBaeTCs B NPU3EMHOM CIioe
aTmMocdepbl B pesyrbTate paccenBaHus
BbIOpPOCOB.

McxopHble AaHHble Ans pac4yeTa:

KonnyectBo Bbl6pOCOB 3arpA3HALWNX BELWECTB!

S0,-16,0 r/c

NO2 - 6,4 r/c

BaBelueHHble BelwecTBa — 26,3 r/c
TemnepaTtypa rasoB Ha Bblxoae U3 TpyObl —
160°C

BobicoTta gbimoBou Tpyobl — 40 wm;

OnameTtp yctba Tpy6bl — 1,0 M.

MecTo pacnonoxeHuns ICTOYHNKa — CaHKT-
MeTepbypr

TemnepaTtypa HapyXHOro Bo3gyxa (cpeaHsisi)
camMoro xonogHoro mecsua - 9°C

O61bem BbIGpocos Vr=8,1 m3/c

VICTOYHUK BbIDPOCOB OYMCTKOWM HE OCHAaLLEH

MakcnmanbHas KOHUEeHTpaLms 3arpsa3HSaoLLmMx
BELLECTB, KOTOpas yCTaHaBnuBaeTCcH B
Np1M3eMHOM crnoe aTmocdepsl B pesynbTate
paccevBaHusa BbIBPOCOB, onpegenseTcs no
cnegytwoulen cdopmyne:
Cwm=,
e A — palioHHbIM koadhduumneHT ansa CaHKT-
MeTepbypra A=160
M — macca BpefHOro BeLLecTBa,
BblOpackiBaemoro B atmocdepy, r/c
F- koadbmumneHT ocegaHms, 3aBUCALLUIA OT
ANCNepCcHOro coctaBa BPeAHOroO BELLECTBa;
ansa rasoB F=1; ansa B3BeLLEHHbIX BewecTB 6e3
OYMCTKM M C OYUCTKOM C 3PDEKTUBHOCTLIO
MeHee 75% F=3; npu ouncTke ¢
OdpdekTnBHOCTL. 75-90% F=2,5; npun
acpdekTnBHOCTU ouncTkm 6onee 90% F=2
H-BbicoTa TpyOGbl, M;
V:— 06bem BbIGpocos, Vi=8,1 m3/c
AT=160-(-9)=169°C.
KoadhhmumeHTa m n n xapaktepusyrT yCrioBus
BbIXO4a rasoBon CTPyw U3 ObIMOBOW TPYObI.
OHu onpegensaTca pacyeTHbIM NyTem Mno
dopmMmynam u no rpadukam, npuBegeHHbIM B
OH[-86 B 3aBUCMMOCTU OT BCMOMOraTenbHbIX
napameTpos f n Vu
WeD 10,321

F=1000-H=1T=1000-402- 169=0,39

Vr _ 8J1

D= A
Wo="""3 3143

(1, AT

10,3 m/c

s[3,1- 169

VmM=0,65v ¥ =0,65V % =21
Mo rpacomkam Haxoaum m=1 1 n=1
_ 1&0'16’0'1'1'1=0J144

407 - 3/8,1. 169 -

vos  160-64-1-1-1 Y
T =2 = 0,058
0% - 3f81- 169 3

cSG:

MI
)

10.3. MeToau4veckue marepuansl,
onpegensiouwme npoueaypbl oLleHMBaHUA 3HaHUW, YMEeHUN, BageHun (HaBbIKOB U (Unu)
NpaKTUYECKOro onbiTa AesiTeNIbHOCTU), XapaKTepu3yrLwmx atanbl opMUpoBaHUS KOMNETEHLUN

10.3.1. YcnoBusa gonycka oGy4alowerocsl K cgaye 3avyeTa U Nopsaok NUMKBMAALMN aKageMuyecKom
3a0MKEeHHOCTHN

lNonoxeHne o npoBedeHnn TeKyllero KOHTPONA ycneBaeMoCTU U npomemyTOquﬁ aTTecTaumm
obyuvaromxcs
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10.3.2. ®opma npoBeaeHUs1 NPOMEXYTOYHOM aTTecTauum No QUCLMUNNnHe

YCTHada | X NMMCbMeHHasa KOMMbKOTEPHOE TECTUPOBAHNE nHaa

10.3.3. OcobeHHOCTM NpOoBefeHMA 3a4eTa
Bpelvm Ha noAroToBKY K 3a4eTy 40 MWH, B 3TO BpeMA BXOAUT NOArotoBka OTBeTa Ha TeopeTudeckue
BOMPOCHI U peLLeHne NpaKkTU4EeCKon 3agaym.
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