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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

20.04.01 TexnochepHas 6e30nacHOCTH
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa E5 SKOJIOT'MA U ITPOU3BOACTBEHHA S BE3OITACHOCTD
[NTetpoB Cepreii KoHCTaHTUHOBUY, K.T.H., JOLEHT

Kadenpa E5 OKOJ/IOI'MA U TTPOU3BOJCTBEHHASA BE3OITACHOCTbD
[ITabapoBa AHactacus ByauMyupoBHa, aCCUCTEHT

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpammel E5 IKOTIOTUS 1 TIPON3BOJCTBEHHAS BE3OIIACHOCTbD

3apenyromuii kadeapoii [amypun A.E., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

E5 3KOJIOTUA ! ITPOU3BOJCTBEHHAS BE3OITACHOCTD

3aBepytommii kKadezapotii Hlamrypun A.E., A.T.H., mpod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
NMH)XEHEPHBIE METO/bI 3AIIUTHBI ATMOC®EPBI U TN/ JPOCPEPBI

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OITK-2 — criocobeH aHa/M3UPOBaTh U TPUMEHSITh 3HAHUSI U OTIBIT B chepe TexHOCHepHO 6e30MacHOCTH [t
pelleHus 3a/jau B MPodeCCHOHATBHON [IeSTeTbHOCTH

OTIK-4 — criocobeH MPOBOAUTL OOydyeHHe MO BOMpOcaM 0e30MacHOCTH JKU3HEAeATeTHbHOCTH U 3alllUThl
OKpY>Karollleld cpefbl

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
OIIK-2

3HAHUA:

Ha YpOBHE Mpe/ICTaBIeHUA:

— 3HaTh CTPYKTYPY, COCTaB U OCHOBHbIe CBOMCTBA OMocepsl, KaK CJI0KHON CHCTEMBI, TOJBeP>KeHHOM
IBOJIIOL[UOHHBIM M3MeHEeHUsIM, a TaKKe TIepruoudeCcKuM OndypKausim;

— 3HaTb CTPYKTypY, COCTaB M OCHOBHBbIe CBOWCTBA (U3UYECKUX Cpeji 3eM/H, TpaHulbl 6uocdepwl,
CTPYKTYPY Y COCTaB TeXHOCHEPH;

— 3HaThb OCHOBHbIE KCEHOOMOTHKH, Haubosiee pacnpoCTpaHeHHbIe 9KOTOKCHUHbBIE U OTIacHbIE BeIleCTRa,
CBOMCTBA BpeHBIX BEIECTB U MEXaHW3Mbl UX BO3/IEHCTBUS Ha pa3/MuHble (GU3MUECKUe TIPUPOJHBIE CPebl U
OpraHU3M UejiOBeKa;

— 3HaThb OCHOBHBbIe BHJbl W WCTOYHUKU 3arpsi3HEHUsT OKpY’Karolled cpeibl  Haubosee
pacrpoCcTpaHeHHLIMY BPeIHBIMU BellleCTBAMHU;

— 3HaTh HAIpaB/IeHWs CO3[aHUS U COBEPIIEHCTBOBAHUS HAWIYUIIUX CYIIECTBYIOIUX TEXHOJIOTHNA B
KOHTEKCTe HeoOX0ZIMMOCTH obecriedeHust TpeOyeMOoro YPOBHS KOJIOrMUYecKol 6e30MacHOCTY;

Ha YPOBHE BOCITPOU3BE/IEHUS:

— 3HaTh OCHOBHbIE HOPMHUPYeMbIe [TapaMeTphbl COJlep>KaHMsI BpeJHbIX BellleCTB B OKPY Karolleil cpefie;

— 3HaTh OCHOBHbLIE HOPMUPYeMbIe MapaMeTphl JJOMyCTUMOTO BO3JeCTBUSI Ha OKPY>KAIOLIYIO CPeay;

— 3HaTh KPWUTEPUW OTHECEeHWs OTXOJOB K K/acCcaM OINAacHOCTH TI0 CTeleHW WX BO3AEHCTBUS Ha
OKPY’KarOIIYI0 CPely U MeTOZbI OTIpe/ie/ieHUsI KITaCCOB OMAacHOCTH;

— 3HaTb OCHOBHble TpPeOOBaHUS B O00/aCTU SKOTOTUYECKOH 0e30MacHOCTH, TPeNbSIBIsAEMblE K
XO3SIMCTBYIOIIUM CyOBeKTaM roCy/apCTBeHHBIMU Ha/I30pHBIMU OpraHamu Pd;

— 3HaTb OCHOBHbIe TIOJIO)KEHWSI HOPMAaTHMBHO-TIPaBOBOM 0a3bl PD B 0071aCTH  3KOMOrMUecKoin
0e30mMacHOCTH, TIPUPOJOIIO/BL30BaHMSl W OXpaHbl OKPY)KAaloIled cpefbl, a Takke Haubosee BaKHbBIE
Me>KAyHapOJHbIe COT/IAlleHus], K KOTOPBIM TIPUCOeJUHMIach PD;

Ha ypOBHE MMOHWMaHHUS:

— 3HaTb OCHOBHBIE UH)KEHEpHbIe W TIPAaBOBbIE TOXOALI K pa3paboTKe IKOTOTHUECKAX HOPMAaTHBOB [Ijis
TIPeAITIPUATHIA: HOPMaTHBOB JIOMYCTUMOTO BbIOPOCA, HOPMAaTUBOR /IOy CTUMOTO COpoca;

— 3HATh METO[bl OUMCTKM Ta3000pa3HbIX TMPOMBIILJIEHHBIX BbIOPOCOB OT [JUCIEPCHBIX YacCTUI] W
ra3o(miapo)obpa3HbIxX ITpuMecel;

— 3HaTb OCHOBHBIE METO/bI OUMCTKM CTOYHBIX BOJ TPOMBIIIJIEHHbIX TPEANpPUSTAHN, YKPYITHEHHbIE
CXeMbl TEeXHOJIOTUYECKOTO TIOCTPOeHMsS JIOKa/JbHBIX OUMCTHBIX coopykeHuit (JIOC) mpeAarpusiTuii, B
3aBUCUMOCTH OT COCTaBa CTOUHBIX BOJ;

— 3HaTh OCHOBHBbIE TpPeOOBaHUS TOCYJAPCTBEHHOTO HKOJIOTHUECKOTO KOHTPOJIS, WH)KEHEpPHble U
MPaBOBbIe TOAXO/bI MPY OPTaHU3ALIMU MTPOU3BOICTBEHHOTO SKOJIOTHUECKOTO KOHTPOJIS;

— 3HaTh MPUHLUIIBEI TIOCTPOEHUST CUCTEMBI KOJIOTHYeCKOr0 MOHUTOPUHTA, €ro LieJii U 00BeKThI;

— 3HaTh KJIaCCUPUKALIMIO CUCTEM MOHHUTOPHHTA U OCHOBHBIE METO/IbI SKOJIOTMUeCKOTO0 MOHUTOPUHT;

— 3HaTb OCHOBHbIE aHA/IUTUYECKUE METOAbl 3KOJOTMYeCKOTO MOHWTOPHMHIA, METOAbl HW3yUYeHHUs
XMUMHYECKOTO COCTaBa ra30BbIX U BOJHOW CpeJl, KOHTPOJIb TIPUPOAHBIX U CTOYHBIX BOJI, TIOKAa3aTesd KauecTBa
BO/IbI, COCTOSTHUSI TIOUB U METO/[bl UX OTIpe/ie/ieHNs, OUOIOTHUeCKHe METO bl B SKOJIOTHUECKOM MOHUTOPHUHTE;

— 3HATh MO/JXO/IbI K OIIEHKE SKOJOTHUECKUX PUCKOB, MIPUHIIMITLI Oa3MPOBaHUSA METOZIOB SKOHOMHUECKOTO
CTUMY/IMPOBaHMs B 00/1aCTH OXPaHbl OKPY>KaroILei Cpe/bl;

— 3HAaTh OCHOBHblE METOABl SKOJOTHYECKOTO TMPOTHO3WPOBAHUS, OLIEHKW YPOBHSI 3arpsi3HEHUs
TexXHOC]ephl, OIIeHKN HaMpsyKeHHOCTU SKOJIOTHUeCKUX CUTYaLIUM;

YMeHuUsi:

TeopeTHUeCKUe:

— TIPOBO/JIUTEL aHA/IM3 COOTBETCTBUSA (haKTUUECKUX MapaMeTpPOB T'a30BbIX BLIOPOCOB U COPOCOB B BOZIHbIE
00BeKThl TPeOOBAHUSIM HOPMAaTUBHO-TEXHUUECKOW JOKyMeHTaLMi, HOPMaTUBHO-TIPABOBBIX aKTOB;

— OCYLIeCTB/SITH TIPOTHO3UPOBAaHWe TIOCTEACTBUM 3arps3HeHUs] TPUPOJHLIX Cpel, TPOBOJUTH
VH)KeHePHO-3KO/IOTMUeCKHe PacueThl U MaTeMaTHueCcKoe MO/ie/TMPOBaHMUE;

TIpaKTHUeCKUe:

— YMETb MPOU3BO/IUTh PAaCUeThl OT/AE/bHBIX TI0Ka3aTesel, BXOAIUX B TPOEKThI HOPMAaTHBOB BHIOPOCOB
1 cOpoCoB;
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— yMeTb TIPOM3BOAWTH HH)KEHepHble pacyeTbl CHUCTEM OUMCTKH Ta30BBIX M JIBIMOBBIX BBIODOCOB,
HeoOXoJ¥MbIe [/1s1 TPOeKTUPOBAHUSI CHCTEM OUMCTKH Ta30BBIX BBIOPOCOB;

— yMeTb TIPOW3BOJUTH WH)KEHEPHBbIE pacyeTbl COOPY)KeHHM MeXaHWYeCKOW OUMCTKU CTOUYHBIX BOZ,
(U3UKO-XMMHUUEeCKOM Y XUMUUYEeCKOW OUUCTKHU CTOUHBIX BOJ;

— YMeTb I10/1b30BaTbCsl OCHOBHBIMM HOPMAaTUBHO-IIPaBOBBIMU [OKYMEHTaMM [jI1 MOJeIMpOBaHuUs
ZeliCTBUI 110 YIIPaB/IEHNIO KaueCTBOM OKpY Karollel cpefibl;

— yMeTb MPOU3BOAUThL pacyeThbl C HCIO/b30BaHUMEM TPOrpamMM IO OLieHKe 3arpsi3HeHUs! BO3[yLIHOIO
bacceiina: YTIP3A «3komor», «II[IB-Dkonor», «VHBeHTapu3alus» (C HCMOMb30BAHHUEM MOJY/IeH
«CrpaBOYHUK BeLeCTB»);

— yMeTb TIPOM3BOAWUTH pacyeTbl C HWCMO/Ib30BaHMEM TPOTPaMM IO OLeHKe 3arpsi3HeHus] BOJHBIX
00bekToB: «H/IC-3OKomor», «PacueT 06beMOB TTIOBEPXHOCTHOTO CTOKa»;

HABbIKU:

yuacTHsi B aHQJIMTUYECKHX M3MepeHHusiX C orpefiesieHneM (akTUYeCKUX KOHLIEHTpaLii HEeKOTODPbIX
pacrpoCTpaHeHHBIX BPeJHbIX BeIleCTB B TPOMBIIIIEHHBIX BEIOpOCax u copoca.

OIIK-4

3HAHUS:

Ha YPOBHe Ipe/|CTaB/IeHUM:

— 3HaTh CTPYKTYPY, COCTaB U OCHOBHble CBOWCTBa (M3UYECKUX cpej, 3eMJH, I'paHuUlbl OHochepsl,
CTPYKTYDY Y COCTaB TexHOCheph;

— 3HaTh Haubosiee pacIpPOCTPaHEHHbIE 3KOTOKCUYHBIE M OTACHbIe BelleCcTBa, CBOWCTBA BPEeJHBIX
BeIlleCTB ¥ MeXaHU3Mbl UX BO3[eMCTBUS Ha pa3/iuuHble (Pr3nvecKre IPUPOAHBIE CPeZbl U OPraHr3M UesioBeKa;

— 3HaThb OCHOBHBIe BHJbl W WCTOYHHUKU 3arpsi3HEHUsT OKpY’Karolled cpeibl HaubOosee
pacrpoCcTpaHeHHLIMY BPeIHBIMU BellleCTBAMHU;

Ha ypOBHe [TOHMMaHUs:

— 3HaTh OCHOBHbIE MH)XEHePHbIe U TIPaBOBbIe TOAX0/bI K pa3paboTKe 9KOIOrMYeCKUX HOPMAaTHBOB IS
TIpeJTIPUSTHI: HOPMaTHUBOB JJOMyCTUMOTO BBIOpOCa, HOPMATHBOB IOy CTUMOTO cOpoca;

— 3HaTh METOJAbl OYMCTKU Tra3000pa3HBIX MPOMBILUIEHHBIX BBIOPOCOB OT [JUCIIEPCHBIX YacTHL] U
ra3o(1iapo)o6pa3HbIX ITpuMecel;

— 3HaTh OCHOBHbLIE METO/bl OUMCTKM CTOYHBIX BOJ, POMBILLIIEHHBIX TIPeJTIPUSITHI;

— 3HaTb OCHOBHble TpeOOBaHMs TIOCYJapCTBEHHOIO SKOJIOTMYECKOTO KOHTPOJIS, WH)KeHepHble U
TIpaBOBble MOAXO0/bI IPU OpraHU3aLuy IPOU3BO/CTBEHHOIO 5K0JI0TMUeCKOro KOHTPOJIS;

— 3HaTh OCHOBHbIE METO/IbI 3KOJIOTHUECKOT0 MOHUTOPHHIa;

— 3HAaTh TOJXO/bI K OLIeHKe KOJIOTHUeCKMX PUCKOB, IPUHLUITEI 6a3MpOBaHNS METOJOB SKOHOMUYEeCKOTO
CTUMY/IMPOBAHUs B 00/1aCTH OXPaHbl OKPY>KaroILeil Cpeabl;

Ha yPOBHE BOCTIPOW3Be/I€HHUS:

— 3HaTh OCHOBHbIe HOPMUPYeMble [1apaMeTpbl COJep)KaHUsl BpeJHbIX BellleCTB B OKpy)Karollield cpefie;

— 3HaTh OCHOBHbIE HOPMUPYeMble [1apaMeTpbl JJ0IyCTUMOTO BO3/leHCTBUSI Ha OKPY’KalOLLyI0 CPefy;

— 3HaTb KPUTEPUH OTHECEeHHsl OTXOJOB K KjaccaM OIIACHOCTM I10 CTereHW MX BO3ZeHCTBHS Ha
OKPY’KalOLIYIO CPeZly U MeTOZbI OIpe/iesieHrs] KIacCoB OMacHOCTH;

— 3HaTh OCHOBHBIe TpeOOBaHMSI B 00/aCTU HKOJOTUUECKOW 0e30MacHOCTH, TpeNbsBseMble K
XO3STUCTBYIOIIUM CyOBeKTaM roCyapCTBeHHBIMH Ha/i30pHBIMH opraHamu Pd;

— 3HaTh OCHOBHble IIOJIO)KEHWSI HOPMaTHMBHO-TIpaBoBoil 0a3bl PP B ob6nacty 3KomOruueckoi
Oe30macHOCTH, TIPUPOJOIO/IB30BaHMSI M OXpaHbl OKpy)Karolleld cpejbl, a Takke Haubosee Ba)KHbIE
MeXXIyHapOZHble COIVIallleHHs], K KOTOPbIM IIprcoeiuHuIacy Pd;

YMeHuUsi:

TeopeTHUeCcKHe:

— TIPOBOJWTH aHa/IM3 COOTBETCTBUS (haKTUUeCKUX IMapaMeTpOB ra30BbIX BLIOPOCOB U cOPOCOB B BOAHBIE
00BbeKTHI TPeOOBaHUSAM HOPMATHUBHO-TEXHUYECKOW JOKYMeHTalii, HOPMaTHBHO-TIPABOBBIX aKTOB;

IpakTUyecKue:

— yMeTb NPOU3BO/IUTH PacUeThl OTAeNbHBIX TI0Ka3aTesel, BXOASAIIMX B IPOEKTHl HOPMaTHBOB BHIOPOCOB
1 cOpocCoB;

— YMeTb T0/b30BaThCsi OCHOBHBIMH HOPMAaTHBHO-TIPABOBLIMK JOKYMEHTaMH [jisi MOZeIMPOBaHus
JIeMCTBHI 110 YIIPaB/IeHUIO KaueCTBOM OKPY>Kalolllei cpefbl;

HABbIKU:

yuacTusl B aHQJMTUYECKHX M3MepeHUsX C olpefeseHueM (akTHYeCKUX KOHIJeHTpaluii HeKOTOPbIX
pacrpoCcTpaHeHHBIX BPeJHbIX BeIlleCTB B TPOMBIIITIEHHBIX BEIOpOcax v cOpocax.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmmaa MHXKEHEPHBIE METO/bI 3AINUTBI ATMOC®EPBI 1 TUJPOCPEPBI
SIBISIETCS JUCLIUTIIMHOM 00s13aTe/IbHOM YyacTH 6;10Ka 1 mporpaMMbl IOATOTOBKY 10 HanpasieHuto 20.04.01
TexHocgepHas 6e3onacHoCMb.

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHUeCKOW TMOJrOTOBKK 0akajaBpa U CIY>KUT 0CHOBOW Jyisi ocBoeHus auciumivi: TEXHAYECKHUE
CPEJICTBA 3AIIIUTHI OKPY)KAROIIEN CPEJBIL, IIOATOTOBKA K ITPOIIEAYPE 3AIIUTHI U
3AIIUTA BBIITY CKHOM KBAJTMGUKAIIMOHHOM PABOTbI



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTTMHBI COCTaB/sieT 8 3.e., 288 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme
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Pazpen 1. ®u3MK0-XMMHYECKHe 0CHOBBI MPOLECCOB HH)KEHEPHOH KO0/I0rHH.
DU3MKO-XMMHUYECKHe CBOWCTBA AMCIEPCHBIX cucTeM. Kiaccudukarys AucnepcHbIxX
cucteM. CHCTeMBI C Ta30BO¥t JUCIIEPCHOHHOM Cpefioit. Apo3omu. CucTeMbl €
JKUZIKOM Jj1icriepcOHHOM cpefioii KosmonzHble cictemsl. [ToBepXHOCTHBIE cBOMCTBa
5 9 Bell|eCTB Ha rpaHuLie pasjena ¢a3. CMaunMBaHHe W Kanu//IsipHbIe sIBeHus. AZiresus. 59 14 4 10 45 14 20

DU3MKO-XUMHYEeCKHe OCHOBbI (IOTaLIMOHHBIX MpoLieccoB. ITporiecchl paccerBaHust
BbIOPOCOB B aTMOCdepe. PacueTsl paccenBaHUst U OCHOBBI POEKTUPOBAHHUSL.
TTporiecchbl pa3baBiieHKst CTOKOB B BOAHOM cpesie. OCHOBBI GOXMMHYECKHX METO/I0B
OUMCTKHM Ta30BBIX BHIOPOCOB M XKM/KOCTHBIX COPOCOB. [leCTPyKLHs, OKUC/IeHHe 1
aCCUMMJISILIMS IPUMeceld MUKPOOPraHu3MaMH.

Pasjien 2. MeTojbl OUMCTKH I'a30BbIX H ILIMOBBIX BEIOPOCOB B aTMocdepy,

r THBIE YCT M. [eHTpOGeKHbIe MeTo/bl. POTaljMOHHBIE yCTAHOBKH.
LIMK/IOHBI TPOMBILIUTEHHBIE, GaTapeliHble LIUMKIOHbL. OCO6eHHOCTH MPOeKTUPOBAHNS,
OCHOBBI PaCyeTOB, TeXHOJIOTMYeCKHe PeXXUMBL. D/IeKTPOCTaTUYeCKHe MeTO/bI.
TIpombiiiiieHHbIe 371eKTPOGUILTPbL. OCOGEHHOCTH IPOEKTUPOBAHHSI, OCHOBBI
pacyeToB, TEXHOIOTHUECKHe PeXXUMBIL. JKUAKOCTHBIE MeTO/bl. IIpOMBIILLIeHHbIE

5 9 cKkpy66epsl. OCOGEHHOCTH TPOEKTHPOBAHMS, OCHOBBI PACUETOB, TEXHOIOTHUECKHE 64 14 7 7 50 15 20
pexxuMbl. CopOLIMOHHBIE METO/bI OYMCTKH ra3000pa3HbIX BbIOpocoB. Obmactu
TpUMeHeHHs OCHOBHBIX METO/I0B, KOHCTPYKTUBHBIE 0COGEHHOCTH 060py/0BaHHS U
anmaparoB, OCHOBBI X PacueTOB, TEXHOJIOTHUeCKHe PeXXiMbl. KomriiekcHble
CHCTEMBI OUHCTKH T'a30BbIX U /IbIMOBBIX BEIOPOCOB. OCOGEHHOCTH NPOEKTHPOBaHHS
CHCTEM OYMCTKH ra30BbIX BBIOPOCOB. DKCII/TyaTalksl Fa300UHUCTHBIX yCTaHOBOK.
TIpon3BOACTBEHHBII KOJIOrHUeCKUI KOHTPOJIb.

Pasgen 3. MeToAbI 0UHCTKH CTOUHBIX BOJ H 000py/j0BaHHe /ISl MX pean3aLiiu.
MexaHruecKasi OUMCTKA CTOUHBIX BO/: OCHOBHbIE MeTO/bI U obnacTu ux
TIPUMEHEeHUs], KOHCTPYKTHUBHbIE 0COOEHHOCTH COOpy)KEHI/lI‘;l ¥ OCHOBBI X paCyeToB,
TEeXHOJIOTUYeCKHe pexruMsl. COOpy)KeHI/Iﬂ MeXaHUUeCKOM OUMCTKH CTOUHBIX BOA:
PeLIeTKH 1 YCPeHUTENH, OTCTONHUKH, He()Te/IOBYILKH, [TECKOTIOBKH,
THU/IPOLIMKIIOHBI, OCaiuTe/bHbIe LIeHTPU(YTH, CerapaTopsl, (GHUIbTPALMOHHbIE
YCTaHOBKH, QHUIETpPYyIOLHe LeHTPUDyrH. PU3NKO-XUMHUeCKasi OUMCTKA CTOYHBIX
BO/|: OCHOBHBIE MeTO/bI 1 ob/1acTi ux TIpUMeHeHMs, KOHCTPYKTHBHbIE 0COBEHHOCTH
060pYy/I0BaHKs U OCHOBBI €r0 PAaCUeTOB, TEXHOJIOTHUECKHE PEXKUMBI. YCTaHOBKH 1
o6opyzoBaHKe (U3MKO-XMMHUUECKOW OYMCTKU CTOUHBIX BOZ: KOAry/SLOHHbIe
YCTaHOBKH, (bIIOTaL]I/IUHHI)Ie YCTaHOBKH, 3KCTPaKIIMOHHbIE YCTaHOBKH,

5 9  |aAcopGuumonHbe yCTaHOBKM, HOHOOGMEHHEIE YCTaHOBKM, MeMOpaHHoe 271 6 6 0 15 15 20
0060py/i0BaHHe, 3/IeKTPOXUMUUECKHEe YCTAHOBKH, [lera3aTopbl. XUMUUecKasi OUUCTKa
CTOYHBIX BO/: OCHOBHBIE METO/IbI U obnacTu ux TIpYMEeHEeHUs], KOHCTPDYKTUBHbIE
ocobeHHOCTH 0GOPY/0BaHHUsI i OCHOBBI €T0 PACYETOB, TEXHONOTHUECKHe PEXKHIMBI.
YeTaHOBKH 1 060py/0BaHIe XMMUUYECKOI OUHCTKH CTOUHBIX BOJ:
HeHTpa/nM3aLiOHHble YCTAHOBKH, YCTAaHOBKH JI/151 X/IOPUPOBAHHsI BO/IbI, YCTAHOBKU
7151 030HUPOBAaHNA BOABI, YyCTaHOBKH )KI/I,Z[KOCIJHEHOFO OKHMCJIEHUS. TepMquCKoe
o6e3BpeXXiBaHUe XXUAKUX cOpocoB. O6opyaoBaHHe /st TepMUUeCKoi 06paboTKI
CTOUHBIX Bogj. COOpy>KeH st GHOJIOrHYeCKOil OUHCTKH CTOUHBIX BOg|. OCHOBHbIE
TeXHOJIOTUYeCKHe CXeMbl OUMCTKHU. ABPOTEHKI/I, OKCUTeHKU. OCHOBBI pacueToB
aspoTeHkoB. buodunbrpel. Bronoruueckue npyzpl. JKCIUTyaTaLys T0KaIbHBIX
OYHCTHBIX COOpY>KeHUH npeAnpusTHii. IIpor3BO/ICTBEHHBIN SKO/IOrHYeCKUi
KOHTPOJIb.

Bcero 3a 9 cemecTp 144 34 17 17 110 44 60

Pa3zaen 4. IKo/10rnuecknii MOHUTOPHHL. [1oHsATHE 06 IKO/IOrHYeCKOM
MOHMTOPHHTE, €ro Lie/isiX 1 obbekTax. Knaccugpukaisi CHCTeM MOHUTOPHHTa.
5 10 HabtoeHust 32 0CHOBHBIMHU COCTaB/SIIOLIUMU GHOChepbl. MeTozbl 9K0I0rHuecKoro 23 4 4 0 19 14 10
MOHHUTOPHHra. MOHHUTOPHHT aTMOC(HepHOro BO34yxa, OpraHu3alusi HabmofeH!H 1
KOHTPOJIA 331'p$l3H€HPIl>‘I. MOHI/ITOPI/IH]‘ BO/JHBIX OGLEKTOB. TTouBeHHO-3KOMOrHUe CKUH
MOHHMTOPHHT ¥ MOHUTOPUHT GHOpa3Ho06pasusi.

Paspen 5. JKos1I0rnyeckoe HOpMHUPOBaHUeE. DKOJIOrMUeCKHe HOPMaTHBbI
cocTosiHust TexHochepsl. HopMupoBaHue KayecTBa aTMOC(HepHOro Bo3zyxa.

5 10 (epb. Hopmp bep ay 68 38 4 34 30 14 20

Hopmupoanue kadecTBa Bobl. HopmupoBaHue 3arpsi3sHSIOIMX BelljeCTB B [10UBe U

TIPOAYKTaX MMUTaHUSL.

Paspen 6. JKosroruyeckoe nporHo3upoBanue. OLleHKa yPOBHsI 3arPsI3HEHUsT
5 10 TeXHOCCl)epBI. OL[eHKa HarnpspKeHHOCTH 3KO]IOI‘I/I‘-[ECKI/IX CHT’yaL{Hﬁ, Crioco0bI U 26 4 4 0
MeTO/ibl TPOrHO3MPOBaHMSI NOC/Ie/ICTBUM 3arpsi3HeHNsI TPUPOJHBIX Cpef.

I/IH)KEHEPHO—BKOJ'IOFI/I‘{ECKI/IE pacyeTbl U MaTeMarruyeckoe Moze/iMpoBaHue.

22 14 5

Pasjienn 7. AHaIMTHYECKHE MeTO/bI 9KO/IOrHYeCKOro MOHUTOpUHTa. IIputops u
oGopyaoBanue. Knaccrudukaiyisi 0CHOBHbIX METOJO0B. XUMHUECKHE METO/bL.
DU3NKO-XUMHYeCKHe MeTofbl. OnTHyeckre MeTogbl. XpoMarorpadus. MeTop!
H3y4YeHnss XMMHUYeCKOro CoOCTaBa ra3oBbIX Cpef, oripejje/ieHre XMMHUYeCKOro coctaBa
5 10 |Bo3ayxa. MeTo/ibl M3yueHHst XMMUYECKOIO COCTaBa BOAHOMW Cpe/ibl, KOHTPO/Ib 27 5 5 0 22 14 5
TIPUPOAHBIX BOZI, KOHTPO/Ib CTOUHBIX BOA. [Toka3saTenu kauecTBa Bozbl. [Tokasarenu
COCTOAAHMS IT0YB U METOJBI UX OIpezeIeHus. Buonoruueckue MeTOo/bI B
39KOJIOTUYeCKOM MOHUTOPHWHIe, 6HOTECTHPOBBHI/]Q u 6HOHHAHK3L[]/I%. BI/IOMOHI/ITOPHHI"
BO3/lyILIHOM Cpe/ibl. BUOMOHHUTOPHHT BO/{HOM Cpe/ibl. BHOMOHUTOPHHT MOUB.

Bcero 3a 10 cemecTp 144 51 17 34 93 56 40

Bcero no gucnymmuHe 288 85 34 51 203 100 100

3.2. AyAUTOPHBIN NPAaKTUKYM
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Ne | Homep v HauMeHOBaHHe Tema NpaKTHUYeCKOro 3aHATUA Oo0nemMm,
n/n pasjesia JUCHUIIUHBI aya.
4acos
1 PerieHue 3a/1auv 10 pacueTy BLIOPOCOB 3arpsi3HAIOIINX BEIeCTB 5
BpPYUHYI0 110 MeToguke MPP-2017.
7 Paspen 1. ®usuko- ITpoBe/ieHHe pacueTa pacCeMBaHUsI BEIOPOCOB XUMUYECKUX 4
XVMHYEeCKHEe OCHOBBI BelrlecTB B atMocepy B riporpamme "YTIP3A Oxkosmor".
TPOLIeCCOB WH)KEHEPHOU  |[TpoBe/ieHHe pacueTa pacCerBaHUsI BEIOPOCOB XUMUYECKUX
3 9KOJIOTHH. BelrlecTB B atMocepy B riporpamme "YTIP3A DOxkosnor". 4
Pa3paboTka MepoTpUsATHI TI0 CHWXKEHUIO BO3JIeHCTBHSI BPEIHBIX
BelecTB B riporpaMme "IIJIB Okosor".
Pabora c mporpammoii "MHBeHTapu3anys”. BrinonHeHue
pacueToB BEIOPOCA KOTEIBLHBIX U UCTOUHUKOB, 3aBUCAIINX OT
4 |Pazgen 2. MeTofibl OUMCTKH 4
A30BBIX 1 IEIMOBELX CKopocTH BeTpa. PacueT paccerBaHus BIOPOCOB XUMUYeCKUX
A BellecTB B aTMocepy B rporpamme "YIIP3A Dxkosnor".
BbIOPOCOB B atMocdepy, P 5
Fa300UHCTHBIE YCTAHOBKH. acueT pacCerBaHUsI Bbl I')'OCOB XI/IMI/ILIeCKI/'I'X BeLLeCTB B
5 armoc¢epy B iporpamme "YIIP3A Dkosor" c mpumMeHeHrEM 3
Pa3/IMYHbIX BHEIIHUX METOJVK.
Bcero 3a 9 cemectp 17
Pabora B nporpammax "YTIP3A 3kosor", "TI[IB Dkosor" u
6 "MHBeHTapu3auys', MpOBeieHre PaCyeToB MPU MOMOLLA 6
PasIMUHbIX METOAUK.
7 Pabota B nporpamme "YTIP3A Oxkonor" u "C33 Dkosor" 10
8 ITpoBeaeHue pacueToB BEIOPOCOB aBTOTPAHCIIOPTA B TIPOrpamMMe 2
Pasgiern 5. DKonoruueckoe (v ATTT Sxosnor”.
HOPMUpPOBaHUe.
9 Pacuer pacripocTpaHeHysi BLIOPOCOB OT HEOPTaHU30BaHHOTO 4
WCTOYHMKA B rnporpamme "YIIP3A Skosor”
10 Pabora B nporpamme "HJ/IC Dkosior” 4
11 Pabora B nporpamme "PacueT 00bEMOB IMOBEPXHOCTHOI'O CTOKA" 4
ellleHue 3a7au 110 TeMe "OUKMCTKa CTOUHBIX BOJ".
12 P "O " 4
Bcero 3a 10 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe Oo0nem,
Copep)xaHue yueOHOro 3affaHust
n/n pasjesa JUCHUIIUHBI 4acoB
1 Harmrcanue pedepata 15
Pasen 1. Dr3mKo- BrIrosiHeHMe TIpaKTUYeCKOro 3a/jaHusl TI0 pacyeTy BBIOPOCOB
’ 3arpsI3HSAOLLIKX BelleCTB BPYUHYHO 1o meToguke MPP-2017.
2 | XUMHYeCKHe O0CHOBBI o 15
o [ToaroToBKa K BBIMOJIHEHUIO NTPAKTUUECKUX 3a/JaHul,
TMPOL[ECCOB UH)KEHEPHOU
oopmIieHre OTUETOB TI0 TIPAKTUUYECKUM 3aJaHUSIM.
9KOJIOTUH.
3 AHanu3 eKLMOHHOT0 MaTtepuaina. [IpocMoTp pekoMeH/lyeMbIX 15
HMCTOYHHKOB I10 TeMe paszea.
4 Paszgen 2. MeToabl ouncTKU [AHA/IU3 JIeKLIMOHHOTO Marepuasa. [IpocMoTp pekoMeH yeMbIX 30
ra30BbIX U [ILIMOBBIX VICTOYHMKOB I10 TeMe paszeJa.
5 BBIOPOCOB B aTMOC(depy, [ToaroroBKa K BBINOMHEHUIO MPAaKTUUECKUX 3a/jlaHUM, 20
ra3004MCTHEIE YCTAHOBKU.  |odhopM/IeHHe OTUETOB I10 NIPaKTUUeCKUM 3a[aHusIM.
Paszpen 3. Metoab! ouncTKr
g |CTOUHBIX BOA 1 AHanu3 eKLMOHHOT0 MaTtepuaina. [IpocMoTp pekoMeH/lyeMbIX 15
obopynoBaHue [t X VCTOYHUKOB I10 TeMe pasge’a.
peanusaLuu.
Bcero 3a 9 cemectp 110
7 |Paszen 4. Dxonoruueckuii AmHanu3 IeK1[MOHHOro Marepuasna. IIpocMoTp pekomMeHyeMbIX 10
) HMCTOYHUKOB TI0 TeMe paszena.
MOHHTOPHHT.
8 Harmmcanue pedepata 9
9 Pa3pen 5. Dkonornveckoe  |AHanu3 JIEKLIMOHHOIO MaTepuasna. [IpocMOTp pekoMeHyeMbIX 18
HOpPMUpOBaHUe. VICTOYHUKOB I10 TeMe paszea.
10 Perenue 3amau o teme "OuncTtka cTouHbix Bog'". IlogrotoBka 12
K BBITIOJIHEHUIO MPaKTUUeCKUX 3a/jlaHuii, opopMiieHre OTUeTOB
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I10 IIPAKTHYeCKHM 3aJaHUAM.

Pazgen 6. Okonoruueckoe

AHanu3 yIeKIJMOHHOT0 MaTtepuaia. [IpocMoTp pekoMeH/TyeMbIX

1 TIPOTHO3UPOBaHMUE. HICTOUHHUKOB TI0 TeEMe pa3zea. 22
1 Pasfien 7. AHaTMTHYeCKHE | Anaju3 NeKLMOHHOTO MaTepyana. [IpoCMOTp peKoMeH/yeMbIx 1
METO/bI 5KO/IOTHY€CKOro VICTOYHUKOB T10 TeMe paszesa.
MoHUTOpHHTra. [Iprbops! U
13 obopyzoBaHue. Harmucanue pedepata 10
Bcero 3a 10 cemecTp 93
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJEJ/I1 CEMECTPA
3 4 5 6 |7 8 910 1 12/ 13 (14| 15 16| 17
OTu. o OTu. o OTu. o Otu. no OTu. o Tecr,
9 Peg m3 A m3 ||*F m3 13 m3 PP sau.
Otu. o | OTu. o Ortu. o Ortu. o Otu. o
10 3 3 ap 3 ap 3 3 Pe¢p |OP| Tecr

YcioBHbIe 0003HAUCHUS:

P — nuarHocTrueckasi paboTa;
Ped — pedepar;
Ortu. 1o I13 — oTueT no NpakKTUUECKOMY 3aJjaHUIO;
Tect — TecT;
3ay. — 3a4eT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B [JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B
crefyromux Gopmax:

[TMarHoCcTuueckasi pabora;

pedepar;

OTYET I10 IIPAaKTUYe€CKOMY 3a[ldHHIO;

TeCT.

HPOME)KyTO‘lHaH dTTecTalus IMIPpOBOJUTCA B (i)OpMaXZ

3aUeT;
3K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

—_

. A.T. BeromkuH. . OcHOBBI MHKeHepHOH 3kosioruu. CaHkr-IletepOypr: Jlanb, 2021, 371. pec.

. A. T BeromkuH. . OCHOBBI IPOLIeCCOB UH)XeHepHOI 3Kosoruu. Teopus,, mpuMepsl, 3ajauu. CaHKT-
[Metep6Oypr: Jlans, 2022, 371. pec.

. A. T. BetouikuH. . IlykeHepHast 3aiura BogHol cpeabl. CaHkT-ITetepOypr: Jlanb, 2022, 371. pec.

. B. A. Topauenko, K. B. ITokasees, M. B. Crapkoga. . 9konorus. CI10.: JIaus, 2014, 15 3Kk3.

. B. I1. Imutpenko, E. B. CotHrkoBa, A. B. UepHsieB. . JKoMOrnueCcKuii MOHUTOPUHT TeXHOC(epHL.
Cankr-ITetepOypr: Jlanb, 2022, 371. pec.

. C. K. etpos, B. H. Cuzopog, C. C. TTerpoBa. OCHOBBI HHXeHepHO# 3Kosoruu. CI16.BTTY
"BOEHMEX" um. I. ®. YctuHoga, 2009, 300 k3.

. C. K. ITetpos, B. H. Cuzopos, C. C. ITetpora. . OcHoBbI HHXeHepHO# 3kojioruu. CI16.BT'TY
"BOEHMEX" um. I. ®@. YctuHoga, 2009, 1. pec.

. C. C. boprioBa, M. B. BytopuHa, JI. ®. [Ipo3zaoea. . Obiias skonorus. CI16.6T'TY "BOEHMEX" um. 1.
®. YcrtuHoBa, 2018, 50 3K3.

. C. C. bopuiosa, M. B. BytopuHa, JI. ®. [Ipo3noBa. . IH)KeHepHas 3alljuTa OKpy Karollleli cpefibl.
CII6.FI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2019, 371. pec.
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5.2. [ononHuTe/bHas MTeparypa o AUCLUILIIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru — ®ynzaamenransHas 6ubnuoreka BI'TY «BOEHMEX» um. I.®. YcTrHOBa;
2. https://urait.ru — I'maBHas — O6pa3oraresbHas riardopma FOpaliT. 11 By30B U CCy30B.;
3. http://e.lanbook.com — 3BC JlaHb.

CorpeMeHHbIe MpodeccroHanbHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTaIbHBIX UCCIeOBaHUH.

VHbopMalLMOHHBIe CITPaBOYHbIE CUCTEMBI:

1. Texa3kcriept — MIHGOpPMAaIMOHHBIM MTOPTal TEXHUUYECKOTO peryupoBanust: HopMebl, mpaBu/iia, CTaHAAPThI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] 'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.

5.5. ITporpamMmHOe obecrieueHue:
He Tpe0yeTcs.

5.6. MHdopmaloHHbIe TeXHOJIOTUU:

B3anMogeticTBHe ¢ obyuarormucs rocpezctsoM OMIOC Moodle BI'TY « BOEHMEX» um. [].®. YcTuHOBa.

10



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. ITpoexkrop.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl[eHHbIe KOMITbIOTEpAMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
MH)XXEHEPHBIE METO/bI 3AIIIUTHBI ATMOC®EPHI U T1/IPOCPEPBI

AnHoTanusa paboueii nporpaMMsl

Ouctiuminna UTHOKEHEPHBIE METObI 3AIIUTBI ATMOC®EPHBI U TUJAPOCPDEPHI
ABJISIETCS JUCLIUIJIMHOM 00s13aTe/IbHOM YacTH 0/ioKa 1 rporpammel TOATOTOBKM M0 Haripaeienuto 20.04.01
TexHocgepHas 6e3onacHocmb. IUCIUIIIMHA peanu3yeTcs Ha ¢dakynsreTe E OpyKuie M CUCTEMBI BOOPY>KEHUS
BI'TY "BOEHMEX" wm. [.®. YcrunoBa kadezapori E5 OKOJIOTUA U TTPOM3BOACTBEHHASA
BE3OITACHOCTHS.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
OIIK-2 criocobeH aHaAM3UpPOBaTh M MPUMEHSTh 3HAHUS U OIBIT B chepe TexHOCHepHO 6e30macHOCTH st
peliieHus 3a/jau B MpodeCcCHOHAMBHOM [1esiTe/TbHOCTH;
OITK-4 crocobeH MpOBOAUTH OO0yueHHe [0 BOIMPOCaM 0e30MacHOCTH >KU3HEAESTeTbHOCTH U 3all[UThl
OKpY>Karolei cpefbl.

ConepkaHrie [UCIIMIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C (OPMUPOBaHWEM 1IeJI0CTHOTO
npeAcTaB/ieHnst 0 PU3MKO-XUMUUYECKUX OCHOBAaX IMPOLIeCCOB WH)KEHEPHOU KOIOTUH, 3HaHUSI METOJ0B OUMCTKU
ra3oBBIX U JBIMOBBIX BBIOPOCOB B arMocdepy M yCTPOMCTBA ra300UYMCTHBIX yCTAHOBOK, METOJOB OUYMCTKH
CTOYHBIX BOJ, W o00opygoBaHWs [y WX peanu3anyu. JucuurniimHa ¢opMypyeT TIpefcTaB/ieHde 00
9KOJIOTMYeCKOM MOHUTODUHTE, ero HensX U 00beKTax, 0 KiacCU(UKaLHd CUCTEM MOHUTODWHTA, CTPYKType
HaOmoleHnii 32 OCHOBHBIMH  COCTABJSIOMMMHM  OHOChepsbl, MeToJax 3KOJ0THYEeCKOTO MOHWTOPUHTA.
PaccmarpuBaroTCsi  BOTIPOCHI  SKOJIOTMUECKOTO HOPMHUDOBAHUS, M3YYarOTCS SKOJOTUYeCKHe HOPMaTHUBhI
COCTOSIHUSI TeXHOC(hepbl, HOpDMUPOBaHKE KauecTBa aTMOC(epHOro BO3yXa, HOPMHUPOBaHWe KaueCTBa BOAbL. B
JUCLIMIIJIMHE pacCMaTpHBalOTCS OCHOBHBIE 33/lauM 3KOJIOTMYECKOTO TPOrHO3MPOBaHMS: OLleHKa YPOBHS
3arpsisHeHUs1 TexHOCdephl, OLEeHKa HaNpsHKeHHOCTH 9SKOJIOTUYeCKHWX CUTyalui, CrocoObl W MeTOAbI
MPOTHO3WPOBAHUSI TIOC/E[CTBUM 3arpsi3HEHUs] TIPUPOJHBIX Cpefl, TPOM3BOAUTCS OOyueHHWEe OCHOBaM
WH)XeHePHO-3KOJIOTUYeCKUX pacyeToB TIyTeM MareMaTHUecKoro MOJe/nupoBaHus. M3yuatoTcs Takke
aHAJIMTHUYE CKHEe METO/Ibl 3KOJIOTUYeCKOT0 MOHUTOPUHTA U MCIO/b3yeMbIe JI7Isl 3TOr0 MPUOOPBI U 000pyI0BaHHe.

[TporpamMmoii JUCLUIIIMHEI TTPelyCMOTPEHBI CJle/IyIollrie BUABI KOHTPOJIA:
TeKymyii KOHTPOJ/Ib YCIIeBaeMOCTH CTYIEeHTOB POBOJUTCS B AUCKPeTHbIE BpeMeHHble HHTePBaJIbl B

cnenyromux dhopmax:
e UArHOCTUYECKas paboTa;

 pedepar;
® OTYET I10 IIPAKTU4Y€CKOMY 3da/1dHHIO,
® TecCT.

IIpomMeskyTouHasi arTecTanus POBOAWTCS B popMax:
e 3auer;
e 93K3aMeH.

OO01as TPy0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI COcTaBiseT 8 3.e., 288 u. TIporpamMMoM AWCIUITHHBI

MpelyCMOTPEHBI JIEKIIMOHHBIEe 3aHATHS (34 4.), mpakTthdeckue 3aHatus (51 4.), camocTosTesnsHast pabora
cryzeHrta (203 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MH)XXEHEPHBIE METO/bI 3AIIIUTHBI ATMOC®EPBI U T1/IPOCDEPBI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLIMIVIMHBI coCcTaBsgeT 288 4., U3 HUX 85 4. ayJUTOPHBIX 3aHATUH, U 203 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHA [OUCHUILIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C [TonoxxeHueM o TeKyIeM,

py6eKHOM KOHTpOJIe yCIIeBaeMOCTH 1 IIPOMEKYTOUHO

i aTTecTaruy 00y4YarouXcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBaHue padoThI

PekoMeHpyemasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

Pa3}I[EJI 1. ®u3UKO-XMMHUUECKHE 0CHOBBI mnmporneccos I/IH)KEHEpl-lOﬁ 3KO0J/IOIruH.

C. K. ITetpos, B. H. Cugopos, C. C.

Harmcanue pegepara [TeTpoBa. OCHOBBI MH)KEHEPHOU 15
skonoruu: CI16.BTTY "BOEHMEX"
M. 1. @. YctuHOBa, 2009 (1)
C. C. bopuosa, M. B. ByropuHa, JI. ®.
BrinonHeHMe MpakTUYeCKOTo 3a/jaHus 10 pacuyeTy TIpo3oBa. . OBIast SKOOTH:
BbIOPOCOB 3arps3HSAIOIINX BEIleCTB BPYUHYIO TI0 CII6.5'TY "BOEHMEX" nm. [T, ®
MeTtoauke MPP-2017. IToiroTOBKa K BBITIOJTHEHHIO ’ Yernsosa, 2018 (4) v 15
TPaKTUYeCKUX 3alaHni, 0(hOpMIIEHHE OTUETOB TI0 C. C. Bopujosa, M B ByropuHa, JI. ®
MPAKTUACCKIM 3a/aHUAM. Hpo3nosa. . nxeHepHas 3a1ydra
okpykarottieit cpezpl: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2019 (1)
AHanu3 n1eKIMOHHOro Matepuasna. [IpocMoTp A. T. BetowkuH. . OCHOBBI 15
PEeKOMeH/IyeMbIX UCTOUHHKOB 10 TEME paszesna. WH)XeHepHOU 3Kosioruu: CaHKT-
IMetepbypr: Jlaub, 2021 (1-3)
Wroro no pa3geny 1 45

Pa3pen 2. MeToAbl 0UHCTKH ra30BbIX M ABIMOBBIX BHIOPOCOB B aTMocdepy, ra3004YHCTHbIE YCTAHOBKH.

AHasnu3 IeKIIMOHHOTo Matepuasa. IIpocMoTp

A. T. BeroukuH. . OCHOBBI IPOLIECCOB
VH)XeHepHOU 3Kosioruu. Teopus,
nipuMepsl, 3agaun: CaHkT-IleTepOypr:
Jlansb, 2022 (1-5, 14)

pPeKOMeHyeMbIX UICTOUYHMKOB 10 TeMe pa3jeJia.

peKOMeHIyeMbIX UCTOYHUKOB 110 TeMe paszera. C. K. ITetpog, B. H. Cugopos, C. C. 30
[TeTpoBa. OCHOBBI MH)KeHEPHOM
skonorvu: CI16.BTTY "BOEHMEX"
uM. . @. YctuHoBa, 2009 (2)
A.T. BerowkuH. . OCHOBBI
WHXeHepHOU 3kosioruu: CaHKT-
ITetepOypr: Jlaub, 2021 (4)
[ToaroToBKa K BBITTOJIHEHHIO TIPaKTHUeCKUX 3ajanuii, | C. C. BopijoBa, M. B. BytopuHa, JI. ®. 20
oopM/IeHre OTUETOB TI0 TTPAKTUUYeCKUM 3aJJaHUsIM. [po3goBa. . IlkeHepHas 3a1yra
okpyxatorieii cpeapl: CI16.BTTY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2019 (2)
Wrtoro no pasgeny 2 50
Pa3gen 3. MeTopbl OUMCTKH CTOYHBIX BOJ U 000pyAOBaHUe /Il UX peaTnu3alyu.
AHanu3 1eKUMOHHOro Marepuasna. [IpocMoTp A. T. BetowkuH. . OCHOBBI TIPOLIECCOB 15

WH)KeHepHOMU 3kosioruu. Teopwus,
nipuMepsl, 3agaun: CaHkT-ITeTepOypr:
Jlanb, 2022 (11, 13-15)

13
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A.T. Beroukus. . IH)xeHepHast

3aluTa BogHOU cpebl: CaHKT-

IMeTepOypr: Jlaub, 2022 (1-5)

C. C. bopuosa, M. B. ByropuHa, JI. ®.
Hposznosa. . THxeHepHas 3a1jyra
okpy»xatoitieti cpezpl: CIT0.BI'TY
"BOEHMEX" nm. 1. ®. YcTHHOBS,

2019 (3)

C. K. ITetpos, B. H. Cugopos, C. C.

[etpoBa. . OCHOBBI UH)KEHEePHOM

sxkonoruu: CI16.BTTY "BOEHMEX"

M. [I. @. YcruHOoBa, 2009 (3)

Wroro no pa3geny 3 15
Pazgen 4. Jkos10rnyecKuii MOHUTOPHHI.
B. I1. mutpenko, E. B. CoTHuKOBa, A.
AHanu3 IeKIIMOHHOTO MaTepuasa. IIpocMoTp B. Heprses. . SKojoruieckui
) MOHUTOPHHT TexHOC(hepbl: CaHKT- 10
peKOMeH/lyeMbIX NCTOUHMKOB TI0 TeMe pa3zea. TetepGypr: Mars, 2022 (1-7)
C. C. bopuosa, M. B. ByropuHa, JI. ®.
Hposzpogsa. . OO6I11ast 5KOMOTH:
Harnuvcauue pecbepa'[a CII6.BI'TY "BOEHMEX" um. ,[[ d. 9
YctrHOBa, 2018 (5)
Wroro no pasgeny 4 19
Paspen 5. DKo/10oruuyeckoe HOpMHpOBaHMe.
C. K. Iletpos, B. H. Cuzopos, C. C.
ITetpoBa. . OCHOBBI UH)KEHEePHOM
AHanm3 NeKIMOHHOTo MaTepuana. [TpocMotp skonioruu: CII6.BT'TY "BOEHMEX" 18
peKoMeH/lyeMbIX UCTOUHUKOB I10 TeMe paszesia. uMm. Jl. . Yerunosa, 2009 (2 (2.2 -
2.5),3(3.4),4(4.3))
B. I1. mutpesko, E. B. CoTHuKOBa, A.
B. UepHsieB. . JKo10ruuecKui
MOHUTOPHHT TexHOoChepbl: CaHKT-
[MetepOypr: Jlans, 2022 (13)
B. A. Topguenko, K. B. ITokazees, M.
Pemrenue 3azau no teMe "OumnCTKa CTOUHBIX BOZ'". B. CrapkoBa. . Okosorusi: CII6.: JlaHb,
[ToaroroBkKa K BHIMIOHEHUIO MPAaKTUUECKUX 3a/jaHUM, 2014 (17, 21-22, 24-25) 12
oopM/ieHre OTUeTOB TI0 TTPaKTUUYeCKUM 3aJaHUsIM.

C. C. bopuosa, M. B. Bytopusa, JI. ©.
[po3nosa. . O61wast 3K0/IOTHs:
CII6.BI'TY "BOEHMEX" um. [1. ®.
YctuHOBa, 2018 (6)

Wrtoro no pasgeny 5 30
Paspen 6. JKoioruueckoe NporH03upoBaHue.
B. I1. Imurpenko, E. B. CoTHukoBa, A.
B. UepHsieB. . DKonoruueckuit
MOHUTOPUHT TexHoC(hepbl: CaHKT-
ITetepOypr: Jlanb, 2022 (14-16)
C. C. bopuosa, M. B. ByropuHa, JI. ®.
AHanu3 n1eKUMOHHOro Martepuasna. [IpocMoTp Hpo3zpoga. . Ob1iast 5KOMOTHS: 29
peKoMeH/lyeMbIX UCTOYHUKOB 10 TeMe pasze’a. CII6.BI'TY "BOEHMEX" um. [1. @.

YctuHOoBa, 2018 (5)

B. A. Topguenko, K. B. TToka3ees, M.
B. Crapkoga. . Okonorusi: CIT6.: JlaHb,
2014 (2.3, 3.1-3.5, 5.1-5.3, 11.1-11.6,
19-20, 25)

Wrtoro no paspeny 6

22

Pazpen 7. AHaITMTHYECKHE METOABI 3KOJIOTHYeCKOro MoHUTOpUHra. ITpudopsl 1 oGopyaoBaHue.

AHasnu3 IeKIIMOHHOTo Matepuasa. IIpocMoTp
pPEeKOMEHIyeMbIX MCTOUHHKOR I10 TeMe pa3zeria.
Hammcanue pecdepara

14

B. I1. ImutpeHko, E. B. CorHukoBa, A.
B. UepHnsieB. . Dkonoruueckuit

12

MOHUTOPUHT TexHOC(hepbl: CaHKT-
[Metep6ypr: Jlanb, 2022 (8-12)
C. C. bopuosa, M. B. ByropuHa, JI. ®.

10
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CII6.BI'TY "BOEHMEX" um. [I. ®.

Ipo3noga. . O6I1ast KOIOTHS:

YcTtuHOoBa, 2018 (5)

Wrtoro no paspeny 7

22

15
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
VH>XEHEPHBIE METO/IbI 3AIIIUTHI ATMOC®EPBI U T1/IPOCPEPHI

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

* pedepar;

®  OTYeT I10 [IPAaKTUYECKOMY 3aZlaHUIO;
® TecCT;

e 3auyerT;

e SK3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

Pedepar

Kpurepun ouennBanus pedepara (foknaza):
15% - HOBH3Ha ped)epUPOBAaHHOIO TEKCTA (aKTyaJIbHOCTE IPOOIeMBI ¥ TEMbI; HOBHM3HA U CAMOCTOSITE/IBHOCTD B
MoCTaHOBKe 1pobieMbl, popMyTupoBaHre HOBOTO acrieKTa BBIOPAHHOM [/ aHa/M3a Ipo0/ieMbl; Hanuuve
aBTOPCKOM TTO3UI[MH, CAMOCTOSATETEHOCTD CY>K/eHHH);
15% - cTemneHb PaCKPBITHS CYIIIHOCTH ITPo0/ieMbl (COOTBETCTBHE IJIaHa TeMe pedepara /[0K/aza,
COOTBETCTBUSI CO/iepKaHKe TeMe U TIJIaHy;
MOJTHOTA ¥ TyOWHA PAaCKPBITHS OCHOBHBIX TIOHSTHI; 000CHOBAaHHOCTH CIIOCOO0B U METO/I0B PabOTHI C
MareprasioM; yMeHre paboTaTth C IMTepaTypoi, CUCTeMaTU3UPOBaTh U CTPYKTYPHUPOBATh MaTepyas, yMeHue
000011]aTh, COTOCTABMATE Pa3/IMuHbIe TOYKH 3PEHUS 110 PACCMaTPUBAeMOMY BOIIPOCY, apryMeHTHPOBaTh
OCHOBHBIE TIOJIO)KEHUSI 1 BBIBOABI);
15% - 060CHOBaHHOCTh BBIOOPA MCTOUHHUKOB (KPYT, TIO/THOTA UCIOIb30BAHUS JIMTEPATYPHBIX UCTOYHUKOB T10
TeMe; TIpUBJIEUeHHe HOBEHIIINX paboT (3KypHa/bHbIE TyOIMKaIUM, MaTeprasibl COOPHUKOB HAyUHBIX TPY/IOB U
T.II.) ¥ TIPaBOBBIX PeCypPCOB);
15% - cobsropeHne TpeboBaHMI K 0QopMIIeHHIO (TIpaBU/IbHOE 0()OpPMIIeHHE CChUIOK Ha MCIO/Ib3YeMYI0
JIUTEpaTypy; TPaMOTHOCTD M KY/IBTYPa U3/I0XKeHUsI; BllaZileHHe TePMUHOJIOTHH 1 TIOHSITUIHBIN armapaTom;
cobnronenure TpeboBaHU K 00beMy paboThI; KylbTypa oopMIIeHHs: Bbije/ieHre ab3arieB; UCI0b30BaHe
nH(OPMaIMOHHBIX TEXHOJIOTHH); MMCbMEHHOE U3/I0XKeHe U KaueCTBO Mpe3eHTaluu ppt (OTCyTCTBUe
opdorpadryecKrux 1 CHHTaKCUUeCKHX OIIHNOO0K,
CTUTUCTUUECKUX MOTPEIIHOCTH; OTCYTCTBHUE OTEUaTOK U COKPAIIleHHH C/IOB, KPOMe OOITIeNPUHSATHIX;
JIMTepaTypPHbIA CTUITB; 000D WUTFOCTPALUH).
20% - ycTHOe U3/o)KeHre (OCBSILeHbI JTU OCHOBHBIE T0JIOKeHUS U BhIBOALI pedepata);
20 % - BnaJieHue MaTteprasioM (TTpaBUIbHBIE OTBETHI HAa BOTIPOCHI MPEToAaBaresisi 10 pacCMaTpUBaeMou
TeMaTHKe).
VToroBeIii 6asit 3a OK/Iaj, pACCUMTLIBAETCS KaK TIPOM3Be/IeHHe MAaKCUMA/IbHOTO 6aria, yKa3aHHOTO B
TeXHOJIOTUUeCKOW KapTe Ha MPOLIeHT BBITOTHEeHHSI.

OTueTr Mo NpaKTUYECKOMY 3a/JaHHI0
Kputepru orjeHMBaHYS 3a/laHUS:
15% - BepHOe ompejeieHre HauaAbHbBIX JaHHBIX U XOZa pellleHus 3a/1auu;
20% - BepHOe omnpegesienre Gopmysi(bl) A/ peLeHust 3a/a4uu;
50% - BepHOe onpejiesieH e KOHEUHOTO pe3y/ibTara;
15% - BepHOe o)OopM/IeHHe pellleHus 33iaul B COOTBETCTBUM C METOJUUeCKUMH peKOMeH/al[usIMU
TMIpeno/aBare/isi, Beyllero npakThuecKue 3aHsITHsl.
WToroBeiii 6ast 3a 3aflaHie pacCUUTHIBAETCS Kak MPOU3Be/leHre MaKCUMabHOTO Oasiia, yKa3aHHOTO B
TeXHOJIOTMUeCKOM KapTe Ha MPOLIEHT BhIMIOTHEHHUS.

Tect
TectrpoBaHue MPOBOAUTCS B (hopMe auarHoctrueckoit pabotel B DMIOC Moodle. CtygeHTy
npeasiaraercs 10 (15) TeCTOBBIX BOIPOCOB.
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KpuTepuu OlleHMBaHUS IMarHOCTUYECKOH paboThI:

MIpY BBITIONIHEHUW He MeHee 60% 3amanuii — 10 (15) 6asnnos;

TIpY BBINIONHEHUH MeHee 60% 3aganuii - 0 6anos.

YcreniHoe NpoxoXk/ieHue TecTa peruCTpUpyeTcs MpY YCI0BUY MPOXOKEHHs TeCTHPOBaHUS B CPOK,
npeaycMoTpeHHbIN rpadrkoM KM. KoMriieKT TUTIOBBIX TeCTOBBIX BOTIPOCOB BK/IFOUEH B cocTaB Y MK
JIWCLIUTIIMHBI, BOTIPOCHI pactioyioykeHsl B DMMOC Moodle

3auer

BBICTAB/IIETCS TI0 CyMME Pe3y/IbTaTOB KOHTPOJIbHBIX MEPOTIPUATHH, IIPOBO/JMMBIX B TEUEHHE CeMeCTpa B
COOTBETCTBUHU C IpaduKoM. ['pacdhiiK KOHTPOJIbHBIX MEPOIPUSATHI IPeyCMaTPUBAET BbINIOJIHEHHE CTY€HTOM
TPEX MAarHOCTUYECKUX paboT, AT UH/VBU/YaTbHBIX 3a/IaHuH, pedepara. MakcuMasbHasi cyMMa 0asiioB 3a
cemectp — 100 6aioB ¢ yuétom moceraeMocT (o 10 6anios).
HabpanHas utoroBasi cyMma 6asijioB TiepeCcuMTLIBAETCS B OL[EHKY IO C/IeIYIOIel cxeMe:
60 6asioB U bosee - 3aUTEHO
MeHee 60 6aJ/IOB - He 3aUTeHO.

JK3aMeH

BBICTaB/ISIETCS TI0 CyMMe Pe3y/IbTaTOB KOHTPOJIbHBIX MePOITPUSTUM, TTPOBOIUMBIX B TeUeHHe ceMeCTpa B
COOTBETCTBUU C rpadukoM. ['pacdrik KOHTPOJ/ILHBIX MEPOIIPUSTUM MpelyCMaTpUBaeT BhIOIHEHKE CTY[€HTOM
JIBYX IMarHOCTUYECKUX PaboT, SITH MHAWBUAYANBHBIX 3alaHni, pedepara. MakcumasbHasi cymMa 0asiioB 3a
cemectp — 100 6arnioB ¢ yuétom mocermiaeMocTH (0 10 6anios).
HabpanHas utoroBasi cyMma 0asijioB TiepeCUMTLIBAETCS B OIIEHKY T10 C/IeIYIOIel cXeMe:
- 85 — 100 6a/1710B — OT/IMYHO;
- 75 — 84 b6asa - xopolIo;
- 51 — 74 6asIoB — YIOB/IETBOPUTEIBHO
MeHee 51 - He 3auTeHO.
B cnyuae Hecornacusi C UTOrOBOM OLIEHKOM CTyZeHT UMeeT MpPaBo Ha IMPOXO0yKAeHHe UTOTOBOTO TeCTUPOBaHUs
TI0 BCEMY KYPCY C IIeJIbIO eé TTOBBIIIeHUS.
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Tecr,
Pazpgen 1. ®u3uko-xuMHuecKue OTueT 1o

5 9 |ocHOBBI MpoIeCCOB UH)KeHepHoM| 59 | 14 4 10 45 14 | 20 |mpakTHM4ecKoMy

9KO0JIOTHH. 3a/IaHHIO,
Pedepar
Pazpgen 2. MeTobl OUHCTKH Tecr,

5 g |FA30BBIX M ILIMOBBIX BBIOPOCOB 64 | 14 - - 50 15 | 20 OrtueT 10
B arMocdepy, ra3004nCTHbIE MpaKTUUeCKOMY
YCTaHOBKH. 3a/laHUI0
Pa3pesn 3. MeToabl OUHMCTKH

5 9 |cTouHBIX BOJ M 000pyJOBaHHE 21 6 6 0 15 15 | 20 Tect
JJISA MX peaiu3aniu.

Bcero 3a 9 cemectp 144 | 34 | 17 17 110 | 44 | 60

5 10 Pa3pen 4. Ikonornueckui 23 4 4 0 19 14 | 10 Tecr,

MOHUTOPHUHL. Pecdepar
Tecr,

5 10 Pazfen 5. Jkomornueckoe 68 | 38 4 34 30 14 | 20 OTueT 10
HOpMHUpOBaHUe. TPaKTHUUeCKOMY

3a7laHUIO0

5 10 Pazfen 6. Jkomornueckoe 26 4 4 0 2 14 5 Tect
NMPOrHO3HUpPOBaHUE.

Pazfen 7. AHaIUTHYECKHE

5 10 |METOABI Ko/IOTHYeCKoro 27 5 5 0 2 14 5 Tecr,
MoHuTopuHra. [Ipubdops! u Pedepar
obopyaoBaHuUe.

Bcero 3a 10 cemectp 144 | 51 17 34 93 56 | 40
Bcero no aAucuum/inHe 288 | 8 | 34 51 203 | 100 | 100
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Kputepuu oneHuBaHus

OIIK-2

Ne 1

Ne 2

Ne 3

Neo 4
Ne 5

Ne 6
Ne 7

Ne 8
Ne 9
Ne 10

Ne 1

Ne 3

Bonpocbl omkpbimozo muna:

IMepen Bamu popmysia [j1sl pacyeTa MaKCMMasbHOW [PU3eMHON KOHLIEHTpaLu
3arpsi3HSIOLLEro BelecTsa:

_A-M-F-m-n-n
H?*3V,AT

C

M

Onuiure ysieHbl, KOTOpble B Hee BXOJAT (K03((UIMeHThI M, N U 1] OIUChIBaTh He
HY)KHO). JI71s1 KaKUX YC/IOBHI MOXKeT ObITh IpUMeHeHa AlaHHasi popmyra?

B cocTaBe BoiOpoCa u3 TpyObI MeTa1000padbaThIBAIOIIETO T1€Xa CO/IEPXKUTCS ThbIb
abpasuBHas. KakoB Oyzet ko3¢ duipieHT F, yunThIBaIOIINI CKOPOCTh 0CeIaHus JAHHOTO
BelIeCTBa, eC/M Ha TPyDOe yCTaHOB/IEHO OYHCTHOe CoopyskeHHe 3¢ deKTHBHOCTHI0 90%

OrmpezienuTe pacxoz Ta30BO3AYIIHON CMeCH, eC/T BBIOPOC MPOUCXOJUT U3 TPYOHI,
IvameTpoM d co cpefiHeli CKOPOCTEHIO a.
YTo Takoe MOBEPXHOCTHBIN CTOK, UeM OH ()OPMHUDYeTCs?

UTo sAiB/IIeTCS KpUTEpPUEM OMpe/ie/ieHUsl pasMepa CaHUTapHO-3al{UTHOe 30HbI? Kakum
00pa30M MOKHO COKPAaTUTh Pa3Mep CaHUTAPHO-3aI{UTHOM 30HBI?

Kakue 00beKTbI Heslb3st pa3MellaTh B CAHUTAPHO-3alUTHBIX 30HaX?

Ha kakoii BbICOTe JO/DKHBI pacrio/iaraTbCsl paCyeTHbIE TOUKU [IPU pacyeTte
KOHLIEHTpaLMX 3arpsA3HSAIOLIEro Belecrsa’?

YTo Takoe KpaTHOCTb pa30aB/ieHuUsI CTOUHBIX BOJ?

Kakwue cy111eCTByIOT KaTeropum BOZ,OI0/Ib30BaHUSI BOLOEMOB?

Kakue u3 yka3aHHBIX JTHO30/1eH — TUAPOGUIbHBIE, UK THAPOMOOHBIE — SBSIOTCS
YCTOWYMBBIMH?

Bonpocsbl 3akpbimozo muna:

U3 nepeunciieHHBIX CUCTEM K a3p030J/15IM OTHOCSITCS:

1. T'a30-BO3AyIIIHBIE CMECU
2. 'a30BbIe 5My/IbCUU
3. CyrepToHKHE TyMaHbl

4. KomoniHble CUCTEMBI

IMy3bipek uaeanbHOM MOHOJUCTIEPCHOH (C TTy3bIpbKaMU OIMHAKOBOTO pa3Mepa) TieHbl
nmeeT hopmy:

1. TTIpaBuIbHOTO rekcaszpa (Kyba)
2. IIpaBU/IBHOTO MEHTAroOHaABHOTO JoZAeKasapa
3. IIpaBuibHOTO MKOCa3pa

4. [IpaBUbHOM cdepsl
Apfire3ueit Ha3bIBaeTCs:

1. ITpuTspKeHue aTOMOB 1 MOJIEKYJ1 BHYTPH OTZe/IbHOM (ha3bl

2. KoH1leHTpUpOBaHHe paCTBOPEHHOTO B KUKOCTH BelljeCcTBa Ha IMOBEPXHOCTH pa3zena
JKHJIKOTO pacTBOpa 1 Trasa

3. Mexda3oBoe B3aUMO/IeHCTBUE - CIIOCOOHOCTh YaCTHIL] OJHOH (a3bl BCTYIATh B
CLieTyIeHe € YacTULIaMU JIpyTrou
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

4. CriocoOHOCTDb YaCTHIL] BBI3bIBAaTh HCTUPaHKE CTEHOK KOHCTPYKIIMH 1 amraparos, C
KOTOPBIMU CONPMKACAeTCSI MbIIIera30Bblii IOTOK WM TIOPOLIOK TIPH CBOEM [IBIDKEHUN

KoanecueHuyel sMynbCcUi Ha3bIBaeTCS:
1. mosiHOe pazfenenue a3 «M» u «B» B pe3y/ibTaTe OTCTaUBaHUSI SMYJ/ILCUU

2. nucriepranys (MexaHuUYeckoe pob/ieHre Karesib) AUCIIePCHOM (a3bl, TPUBOSIIee K
yBeJIMYeHHIO TIOBEPXHOCTH paszena (a3

3. o6paT1/IM0e CLieT/ieHre KarieslIeK SMY/IbCUH, He TNpUBoJdIlee K NX CJIUAHUIO

4. caMOTIpOM3BOJIbHOE C/TMSTHUE KarleeK SMY/IbCUH, TIPUBO/SIIee K YMEHbILIEHHTO
TOBEPXHOCTH pa3zena a3 (YKpYITHeHHIO Kariesb)

CycrieH3us sIB/IIeTCs:

1. I'pybogucnepcHoit cucremoit K — T

2. YneTpaMuKporetreporeHHou cucremom XK — T
3. ducniepcHoii cuctemoit XK — XK

4. TTbuIbI0 KOHZEHCALUU
KonnouaHol cuctemMol Ha3bIBatoOT:

1. OceB111Me MeJKMe YaCTUL{bl a3P0O30/IU
2. HeycToilunBble IPOTHB CeilMMEeHTALMH UCTIepCHbIe CUCTEMBI
3. A3po307b CO cKoaryavpoBaBiLeit aucrepcHoit dasoii T (TBepoit)

4. JIno301u - y1bTpaMUKpOreTepOreHHbIle CUCTEMBI

[ns npyuganus gucriepcHoit cucteMe JK — 2K oTHOCHTE/IbHOM yCTOMUMBOCTH
VICIT0JIb3YIOT:

1. KoarysisiHTBI

2. OOKYJISHTBI
3. DMyJIbraTophbl

4. TTenoobpa3oBarenin
IToBepXHOCTHO-aKTUBHBIMH BetilecTBaMi (ITAB) Ha3bIBatOT:

1. BeH.IECTBa, PaCTBOpeHHE KOTOPLIX HE U3MEHAET BEJIMUMHY ITOBEPXHOCTHOI'O
HaTsOKeHUs

2. PacTBOpeHHbIE BellleCTBa, CTIOCOOHBIE CHIDKATh TIOBEPXHOCTHOE HaTsKeHHe
pacTBOpoB

3. BetiecTBa, BBeJileHIe KOTOPBIX B XKUJKYH JUCTIEPCHYIO CCTEMY BbI3bIBAaeT
ClieTUIeHre APYT C APYTOM YaCTHUL] AUCTIEPCHOU (ha3bl

4. PacTBOpeHHbIE BellleCTBa, CMIOCOOHBIe TOBBIIATE TOBEPXHOCTHOE HATsHKEHHUe
pacTBOpOB

[TonHOe HeCMauMBaHKWe XapaKTepU3yeTCsl 3HaueHreM KPaeBoro yrjia, paBHBIM:
1. 0%

2. <90°%

3.>90°;

4. 180°
st cuctembl «ra3—-ras3» «I'-I'» XxapakTepHbIM SIB/SIETCS TO, UTO OHA (YKayKuTe
TIpaBWIbHbBIE OTBETHI):
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1. obpasyeT romoreHHy0 (OJHOPOZHYIO) Cpesy

2. SIBMISTFOTCSI TETEPOTeHHOM CUCTEMOM, JIsi KOTOPOM XapaKTepHO Ha/MuKe TPaHuI]
paszena cpef

3. SBsIeTCS d3p030JIbHO

4. IUCTIepCHOM CHUCTeMOM He SIB/IIeTCS U Ha3bIBaeTCsl CMeChIO a30B
OIIK-4
Bonpocbl omKkpbimoz2o muna:
Ne 1 [TpoaHanu3upyiTe KapTy paccemBaHUs AVMOKCH/A cephl B Aomsax [1/1K, uTo MOXXHO cKa3arh O
pacrpoCcTpaHeHUH [JaHHOT'0 BelleCTBa B JKW/Ible 30HbI U 110 TEPPUTOPUY NIPeATIpUATHS ?

= "'"I"'__ =~ &0 5T Py = o — o5t I

—
= —

"I.ll:'I] J 0 “

13

o
o
=
=
[ |
Le

L5

Ne 2 IIpoaHanu3upyiiTe KapTy paccemBaHUs AUOKCHAA a3oTa B fossx [TK, uTo MOXKHO CcKa3aTh 0
pacrnpoCcTpaHeHU! JAaHHOIO BelleCTBa B KU/ble 30HbI U 10 TePPUTOPUU NIPeATIPUATHA?
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Ne 3

Ne 4

Ne 5

Ne 6
Ne 7

Ne 8

Ne 9

Ne 10

o | b a6

B Tabsuiie npecTaBaeHbl Pe3y/bTaThl pacueTa KOHIEHTPALMH 3arps3HSIOIero BelecTa B
pacueTHbIX TouKax. [IpoaHanu3upyiTe JaHHy0 Tabmuily. ECTb /M B pacueTHBIX TOUKax
npesbitienus [TJK, eciu ga, To B Kakux? K KakoMy TUIy TEDPUTOPUU OTHOCSITCS JlaHHbIe
Touku? B Kakoit Touke ripeBsitieHus I1/]JK MakcMMaibHBI?

BB irmogean OB Honomuas
PaoadTria | PatuaTiin (=0 = Oranan

PacuaTran yoruma] Tormaal] KOHUE=T g | Hos U R HTE LR ST —— WO B | SOHOREA MO | ROWLL B (OMCEAN ROl

Tousa | Kog Tun vouss | Bascara, u |o goneae MR | e serfopfoun, porpa,* " Toune |8 o Tome e Torme |8 e roume|n
geormn 0K | porenn | wefiogfion, | ssrjepbu |
5033 2 0,67 0,13 331 1,18 2,03 0,15/ 100005/ 0,03
H =21 2 1,20 034 187 1,19 0% =513 [l B0%
233 2 LaT e prLl 115 [<1E] 213 [ .03
13033 2 2,590 0,58 a3 0,75 003 0,15/ Ll 0,03
Fil=x] 2 6,51 0,30 4l 1,19 0% =813 0 B,0%
=] 2 [ 10 FiLl L.15| 203 213 .00 Q.03
12)033 2| 1,0& 02 a1 1,78 003 i3, 15| L 0,03
3[C33 2 21,1¥ 043 il 1,19 03] [=%L] [l 0%
11533 2 L% .33 35 L19 .03 Q.13 0o .03
B[C33 2| 0,61 012 233 1,78 003 0, L5/ L 0,03
6|13 2 0,75 016 15 1.7 8,0% 5,15 L] 003
a/cia Fi 0. 016 124 L8 .03 0,13 0o .03
18] =Anaa s 2| 0,54 LN EY 280 .67 0,03 0, L%/ [l 0,03
19) AL BOHE 2 055 010 32| 4,01 2,03 0,15 1000085 0,03
15 =nnaa pns i B 010 7 LE7 L=1: 00 813 000 B.0¥
S s0HE 2 0,55 012 307 1.78 0,03 0,15 00005 0,03
17| Ewnaa BoHa 2 0,55 011 134 1,78 0,03 0,15 1010005/ 0,03
16| A sk 2 0.5 037 1 LT =1 B8 ) 1
18| =Anam poHa 2 .28 s 238 L.78 (k] 215 [ Q.03
1| Swnan soua F 0,B5 0.18] 30| 1,78 003 0, 15| 0y 0,03

OT Yero 3aBUCHUT PaCcCTOsSIHUE OT UCTOUYHHWKA BBIOPOCA XM, Ha KOTOPOM TpU3eMHast
KOHIIEHTpAI[Us 3arPSA3HSIOIErO BelecTBa MPYU HebIaronpusTHIX METEOPOJIOrMYeCKUX
YCJIOBUAX JOCTUraeT MakKCMMa/AbHOTO 3HAYeHUs?

IMop cyxum NUpoIM30M MOHMMAETCS POLIEeCC TEPMUUECKOT0 pa3/ioyKeHUs! OTXO/0B,
TBEpZ0ro M )KUAKOTO TOTIMBa 6e3 oCTyra OKUC/IUTeNs1. B mporjecce Cyxoro nmuposu3a
OTXOZIOB 00pa3yrOTCs MUPOJIM3HBIHN ra3 C BBICOKOUH TEIIOTON CropaHus, )KHUIKWE MPOAYKThI U
TBepZpbli YI7IepOAUCTBIM OCTATOK.

B okeaHckux Bofax BenrurHa pH ko/eb/eTcss B UHTepBaie

MaxkcuManbHbil Auana3oH 3HaueHus1 PK (kosimyecTBa pacTBOpEHHOTO KMC/IOpo/a) B
TIOBEPXHOCTHBIX BOZIaX MOXKET KOe0aThCs Jisi KOHKPETHOTO TIPUPOHOTO BoZ0eMa

K Hanbornee niperiouTuTeIbHOMY CIoCo0y riepepaboTKH (YTUINM3aIi) H3HOLIeHHBIX
aBTOMOOW/TBHBIX IIMH B HACTOsIIIIee BPEMSI OTHOCSIT:

I[Tpeobazaro1M KJ1acCoOM PUPOAHBIX BOJ, B THAPOChepe 3eM/u 10 rpeobiazaromiemMy
KaTHUOHY SIB/ISIFOTCS] BOABI ______ TPYMIbL

IIporniecc TepMuU4eCcKOro pas/oKeHHsI OTXOZ0B, COZleprKallliX OpraHyYecKue BellecTBa, Ipy
He/l0CTaTKe WM OTCYTCTBUM OKUC/IUTE/IS Ha3bIBAETCS
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Ne 2

Ne 3

Ne 4

Bonpocbl 3akpbimo2o muna:
CooTHecuTe iporpaMMy U (YHKLIMIO, KOTOPYIO OHa peasn3yeT:

1. 'uBeHTapusanus

2. T'C Bkonor

3. YITP3A 3Bxkosor

4. T1AB Dkosor

5. C33 3xkonor

A. Pacuet paccevBaHus

b. XpaHeHue JaHHBIX O MPEATIPUATHN Ha PA3HbIX ITArax ero KU3HeHHOTO [[UK/Ia,
pa3paboTKa MepOTpUATHH 10 CHIKEHHUIO BLIOPOCOB

B. XpaHeHue 1 06paboTKa JaHHBIX O IIPOTOKOJ/IAX M3MEePEeHUi
I". Co3aaHue KapThbl pacCeMBaHUs

. ObbeauHeHue pPe3y/ibTaTOB pacyeTa U3 Pa3/IMYHBIX IPOrPaMM [/isi pa3paboTKU eHOTO
MPOEKTa

CooTHecHTe UCTOYHHK BbIOPOCA U €ro THIT:

1. Cknapg yrns

2. AspalMoHHbII (oHapb

3. Tpyba 1jexa

4. PaboTa CTPOUTE/IbHOM TEXHUKU Ha TIOLA/IKe
A. ToueuHslit

b. JIuneiinbIi

B. COoBOKYNHOCTb TOYEUHBIX

I". ITnowmaaHoM

Pasmep Bpe/ja, MPUUMHEHHOTO BOAHBIM OHOpecypcaM B CJydae HeraTUBHOTO BO3/[€HCTBUS
Ha BOZIHBIN 00BEKT, OTpe/Ie/IsieTCsl CYMMapHOUH BEJIMUMHOM COCTAB/ISIOIIUX €T0
KOMITOHEHTOB. UTO 3Ta 32 KOMIIOHEHTHI?

a)  pa3mMep Bpe/ia, MPUUMHEHHOTO BOAHBLIM OHoOpecypcam;

b)  pa3mep Bpeza oT rubeu BOJHBIX GMOPECYPCOB, 3a UCK/IHOUEHHEM THOe/ KOPMOBBIX
OpraHU3MOB;

C)  pa3Mep Bpefia OT yTpaThl IOTOMCTBA MOTMOINUX BOAHBIX OMOPECYPCOB;

d)  pa3mep Bpea OT MOTepU MPUPOCTa BOJHBIX OMOPECYPCOB B CTyuae TOeu KOPMOBBIX
T/TAHKTOHHBIX ¥ OEHTOCHBIX OPraHHU3MOB;

€)  pasmep Bpejia OT YXY/ILIEHHs! yCIOBUH 0OMTaHUsI ¥ BOCTIPOM3BO/CTBA BOZHBIX
Oropecypcos;

3aTpaThbl HA BOCCTAHOBJ/IEHHWE HADYLIEHHOI'0 COCTOAHKA BOAHBIX 6HOpECprOB.

YcTaHOBHUTE COOTBETCTBHE TEDMHUHOB — Ha3BaHUM TPy TUAPOOMOHTOB — WX
oripe/ieNIeHusIM:

1. HEKTOH

2. 6e”TOC
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Ne 5

Ne 6

Ne 8

Ne 9

3. VIaHKTOH
A. )KMBOTHbBIE, KOTOPbIE aKTUBHO T/IaBalOT B BOJHOM To/IIe (pPbIObI, KPU/Ib)
B. opranu3smel, obuTarol1e Ha iHe BOJ0EMOB, MOpPel 1 OKeaHOB (I'yOKH, KOpasijibl)

B. Menikrie opraHu3Mbl, HaceJIsIIoIHe BePXHIOI YacTb BOAHOM TOJIIIIN, BUTAROILHECS C
TOKOM BO/[bI (MUKPOCKOTIMYECKKE BOIOPOC/IH, PAUKH, Ma/TbKH PhIO)

K ocHOBHBIM rpynnam rokasareseil KauecTBa MPUPOAHOM BOJbL, perylaMeHTUPOBaHHbIe
HOPMaTUBHO-TeXHUYE CKUMU JJOKYMEHTaMH, OTHOCST CJleAyrolue (yKa3aTb
HEITPABWWIBHBIE oTBeTHI):

1. Ncnonb3oBanue aucka Cekku

2. N3mepenus o mipudty CHesteHa

3. Vicniosib30BaHMe UCTOUHMKA MOHOXPOMAaTHUeCKOTr0 U3y4eHUst

4. VI3MepeHus «I10 KpecTy»

5. Vcronb30BaHKe TUIATUHOBO-KOOA/TbTOBOM IIIKA/TbI
Bopa siBnisietcsi pactBopuresiem (ykasarb Bce [IPABUJIBHBIE oTBeThl):

1. anst ciipToB

2. 1 OpraHuvecKux Maces

3. i/ Ta30B

4. a1t IPUPOJHBIX cosiell MeTasioB
5. U1 JUCCOLMUPYIOLUX BelleCTB

6. A1 MeJIKOANUCIIePCHOW IVIMHEI
Nonnoe nponssegenuve soasl KH20 nipu Temmieparype 25°C cocrasiiseT BeJIMUKHY:

1. 10-7
2.14
3.10-14

4.7
IToBklllIeHHAsT OKMC/IIEMOCTD BOJBI TIDUPOAHOTO BOAOEMA Yallle BCETro CBUAETE/IbCTBYET:

1. 0 mepechIITieHHn BOAIbI IPUPOAHOTO BOI0eMa KHUCIOPO/[0M
2. 0 3arpsi3HeHUH BO/IbI IPUPOJHOT0 BOloeMa OpraHuueCKUMU BellleCTBaMH

3. 0 Ha/IMYMH B BOZe MIPUPOAHOrO BOJ0eMa 0CTaTOUHOTO X/10pa
YcTaHoBUTE COOTBETCTBHE MEX/Yy Ha3BaHUSAMU (DH3UKO-XUMHUUYeCKUX TIPOLIECCOB OUMCTKU
CTOUHBIX BOJ, U UX (PU3NUECKOU CYIITHOCTHIO:

1. TTIporiecc duoraryu

2. [potiecc 31eKTpoOXUMHUYeCKol KoaryJsiiuu
3. [Ipoyecc koarynauuu

4. Iporjecc aokyasmn

A. 3aksrouaetcsi B 00pa30BaHUM B TOJILIE BOJBI Ta30BBIX MY3bIPHKOB (Uallle BO3AYILIHEBIX),
TIPWIMIIAHKWY YaCTUL] K TIOBePXHOCTHU Pa3/iesia ra30Boi M KUAKOM (a3bl, BCIIBIBAHUN 3TUX
KOMTI/IEKCOB Ha MOBEPXHOCTh 00pabaTbiBaeMoi CTOUHOM KUJKOCTH U yAaieH e
00pa3oBaBIIerocs MeHHOTO CJI0sT
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Ne 10

b. ocHOBaH Ha 37eKTpomTHYeckoM pactBopeHnu Fe vmu Al 35eKTposioB moj Bo3jeicTBreM
BHeIIIHero MCTOYHHKA TOKa, IPY KOTOPOM B BOAHBIN PacTBOP NepexofAaT UOHbI MeTasl/IoB,
obpasytolye HepaCTBOPUMbIe TH/IPOKCH/Ibl U OCHOBHbIe co/tM. OHU B CBOIO OYepe/ib
arperupyroT KOJIJIOUJHbIe IPUMeCH CTOUHBIX BO[,

B. 3T0 mporjecc yKpyIHeHus! JUCIIePCHBIX YaCTHUL] B pe3y/bTaTe UX B3aUMOZEHCTBUS C
BeIL|eCTBaMH (COJISIMM METAaJIOB), KOTOPbIE B BOZe 00Pa3yIoT XJIOMbsI TH/IPOKCH/IOB
MeTasI/IoB /JIs1 YCKOPeHHsI TIpoLiecca OCaXKeHHsl arperipoBaHHbIX AUCIIEPCHBIX YaCTHUL]

I. 3aK/TFOUaeTCs B CO3/JaHUH TTOJIMMEPHOM CBSI3U MEX/y yAaasieMbIMU YaCTUUKAaMU, KOTOPbIE
YKPEIUISIOTCS ¥ 3HAUMTETEHO YBeJIMUMBAIOTCS B 00beMe, 0CaXK/Iar0TCs, a 3aTeM C JIEFKOCTBIO
VAAJISIFOTCS C TIOBEPXHOCTH OCaXKeHUS

YCTaHOBUTE COOTBETCTBHE MEXK/Y TEXHOMOTHUECKUMHU PEXXUMAMH CyXOT0 TIMPO/IN3a U UX
pe3y/bTaTamu:

1. TemniepaTypHbIi pe>XUM, IPH KOTOPOM MakCHMasleH BBIXOJ, JKUKUX NPOJYKTOB U
TBEpZO0ro ocTaTKa (MoMyKoKca) U MUHUMaJIeH BbIXOZ, TUPOIU3HOT0 ra3a ¢ MaKCMMaIbHOM
TeTUIOTOM CropaHust

2. TemriepaTypHbIil pe)KUM, IIPY KOTOPOM BBIXOZ, a3a YBeIMYUBAETCs [IPH YMEHbLIEHNH ero
TEIJIOTBI CTOPaHMUsl, @ BBIXOJ, KUJKUX TPOAYKTOB U KOKCOBOTO OCTAaTKa yMeHbIIAeTCst

3. TemmiepaTypHbIii peXXuM, TP KOTOPOM MUHHMMaJsieH BbIXO, KUJKUX ITPOAYKTOB U
TBEP/I0T0 OCTaTKa ¥ MaKCUMaJleH BbIXO/ TMPOJIM3HBIX Ta30B C MUHUMA/IbHOM TeTUIOTOM
cropaHust

A. HU3KOTeMITepaTypHbIi muposu3 (450-550 °C)
b. cpenHetemnieparypHbiii muponu3s (o 800 °C)

B. BeIcOKOTeMnepaTypHbIi uponus (900-1050 °C)
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