Jomern noaniean Mo R ERHBITEE ATEHTCTBO MOPCKOIO M PEYHOT'O TPAHCIIOPTA
HOPMaLMA O BAAAENbLIE:

®WO: Moyanun KoHctaHTuH CepreeBuy denepaiabHoe rocyiapcTBeHHoe GIOIIKETHOE
HomkHocTb: U.0. pekTopa

06 a30BaT¢JIbHOC € CHHUE BbBICHICTO 06 a3oBaHus
llara no;mmcam:oz.ozzoze,&:s 0700Pa3 yapea P N
VHUKaNbHbIiA ﬂpOI’paMMHbIl‘/] Ko ,I/I I/IPCKI/I“ rocy aPCTBeHHBIH yHI/IBepCI/ITeT BOIHOTIO TpaHCHOpTa
b7695d6b97247fced4385685adb0d9f8e672cdlft

b1.B.06

Pacuer 1 npoeKTUPOBaHME CUCTEM 3AIUMTHI OKPYKAKLIEH Cpebl

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi TexHocdepHoii Oe3omacHoCcTH U PU3NYECKOH KYIbTYPhI
O6pazoBarenbHas 20.03.01 HampaBnenue noarotoku "TexHocdepHas 6e30macHOCTE"
mporpamma Ipoduns "Texuochepras 6e30macHOCTD"

roJl Hayaja moaroroBku 2025
Kamudukarus O0axanasp
®dopma o0ydeHust o4Has
OO01mmast TpyI0eMKOCTh 53ET
Yacos 1o yueGHOMY IJIaHy 180 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCJIE: 3a4eT ¢ OLIEHKOH 4

ayAUTOPHbIE 3aHATH 64

caMocCTosTeIbHas paboTa 112

Pacnpe):leneﬂue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 4(2.2)
Ha Kypce>) Htoro
Henens 192/6
Bun 3anstuit v | PO | v PIT
Jlexun 32 132 |32 (32
[IpakTuueckue 32 (32 |32 |32
Wuas xoHTaKTHAS 4 4 4 4
pabora
Uroro ayn. 64 |64 |64 |64
KonrakrtHast pabora |68 |68 |68 [68
Cam. pabora 112 | 112 | 112 | 112
HUrtoro 180 180 | 180 | 180




Paboyast mporpamMma qUCIHHUILTAHBI
pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
20.03.01 TexnocdepHas 6e3omacHOCTh (prka3 Munoo6pHayku Poccnu ot 25.05.2020 1. Ne 680)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pﬁ30BaTeJ’lb]—l0ﬁ nporpamMmmabl:

20.03.01 Hampasnenwne noaroroku "TexHochepHas 6e30macHOCTD"
[Mpodus "TexHochepHas 6e30mMacHOCTH"
roJ1 Hayaja noarotosku 2025

Pa6ouyro mporpammy cocTaBuJI(u):
k.m.u, 3as. kagedpoi, Ilanos /1. B.
Pabouas mporpamMma o100peHa Ha 3aceAaHIH Ka(eapsl

3aBenyromuii kadenpoii [Tanos mutpuiit Bnagumuposuy



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

(opMupOBaHUE Y CTYJJCHTOB 3HAHHH OCHOBHBIE IIOHATHH M METOJIOB B 00JIACTH MMPOSKTUPOBAHKS U SKCIIIyaTallil CHCTEM
obecnieueHus TexHOC(hEpHON OE30MaCHOCTH C UCTIONb30BaHHEM HHHOBALMOHHBIX UIEH, yMETh ONIEpUPOBAThH
MIOJIy4YEHHBIMU 3HAHUSAMU U BJIAJETh HABBIKAMHU UX IIPUMEHEHUS.

2. MECTO JUCHHIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.B

21

Tpe6oBaHus K NpeIBapUTeIbHOI MOATOTOBKE 00Y4aIOIIErocs:

2.1.1

3amuTa OT XUMUYECKUX U OMOJTOTHYECKHX ONACHBIX (pakTOpoB

2.1.2

MeTeOpOJ’IOFI/IH " KJIINMAaTOJIOTHUA

2.13

MOHUTOPHHT Ype3BbIYaiHBIX CUTYallUi IPUPOAHOTO U TEXHOTEHHOI'O XapakTepa

2.14

TCOpeTI/I‘ICCKaH MECXaHHUKa

2.1.5

HNudopmarnka

2.1.6

O3HaKOMHTEIbHAS IIpaKTUKa

2.1.7

OmnacHsle IPUPOJHBIE U TEXHOT€HHBIE TIPOIECCHI

2.1.8

OCHOBBI TOKCUKOJIOTHH

2.1.9

DKOJIOTHS

2.1.10

Beenenue B mpogeccuto

2.2

JMCHUIIMHBI M TPAKTUKH, TSI KOTOPHIX OCBOEHHE JAHHOH TUCHHILTUHBI (MO1Y.Is) HEOOXO0AUMO KAK
npelecTByoIee:

221

be3zonacHOCTb )XU3HEACATEILHOCTH

222

Metoab! 1 IpuOOPEI KOHTPOJISI OKPYKAIOIIEH cpebl U 9KOJIOTUIECKUI MOHUTOPHHT

223

Haﬂe)i(HOCTI) TEXHUYCCKUX CUCTEM U TEXHOTCHHBIN pucKk

224

Hoxconorus

225

OpI‘aHI/I?:aHI/I}I I[OCTyHHOﬁ CpE€abl U1 NTHBAJIMAOB HAa TPAHCIIOPTE

226

[IpaBoBenenue

227

HpOMLIHIJ'IeHHaH 9KOJIorus

228

bezonacHoe 06paH.ICHI/I€ C OTXO0JaMu

229

Menuko-610JIOrH4eCKUe OCHOBBI O€30IIaCHOCTH JKU3HEAEATEILHOCTH

2.2.10

MeTo1bl MUHUMU3ALIUK BO3AEUCTBUS MPENIPUITHUS HAa OKPYKAIOLIYIO CPEIy

2.2.11

OxpaHa Tpyaa

2.2.12

IIpaBoBBIe OCHOBBI TEXHOC(HEPHON O€30ITaCHOCTH

2213

anaBneHHe COIMAJIBHO-TPYAOBBIMU OTHOIICHUAMHA

22.14

DKOJIOTHYECKHE PUCKH U KaTaCTpO(bLI B rHAPOMETCOPOJIOTHA

2.2.15

be3onacHOCTh TEXHOJIOTHYECKUX MponeccoB U MPOU3BOJACTB

2.2.16

[Mo>xapHast 6€30MacHOCTH ANEKTPOYCTAHOBOK

2.2.17

IMpousBoncTBeHHAst OE30ITACHOCTD

2.2.18

Hpoueccm " anrapaThbl 3alllUThI Opr)KaIOHleﬁ Cpeabl

2.2.19

IIcuxonorudeckas YCTOﬁqHBOCTB B I{pe?»BLI‘IaI‘/’IHBIX CUTYyalusAX

2220

CrienanbHas OleHKa YCIOBUH Tpyna

2221

Dkojoruyeckast SKCIepTH3a, OLICHKA BO3JICHCTBHS Ha OKPYKAIOIIYIO Cpelly U cepTU(HKALNS

2.2.22

Hanzop u koHTpOB B chepe Ge3omacHoCTH

2223

ObecneyeHne THAPOMETEOPOTIOTHIECKOH OE30MaCHOCTH Ha BHYTPEHHUX BOAHBIX IMyTSAX

2.2.24

TexHonmormueckast (MPOEKTHO-TEXHOJIOTHUYECKAs) IPAKTHKA

2.2.25

HpeﬂHHHHOMHaﬂ IMpaKTUKa

2226

DKOJIOTHIECKOE MMPOCKTUPOBAHUEC

2.2.27

ObecnedeHne THAPOMETEOPOIOTNIECKO 0€30MaCHOCTH Ha BHYTPEHHUX BOAHBIX MyTAX

2.2.28

TexHoMOrMYecKas (HpOGKTHO—TCXHOHOFH‘IGCKEU{) IpaKTUKa

2.2.29

[IpennunnomHas npakTuka

2.2.30

DKOIOTHYECKOEe TPOCKTUPOBAHHE

3. KOMIIETEHIINHU OBYYAIOIIETOCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCIIUITIJINHbBI

(MOJIY.JIsT)




YK-8: CniocobeH co31aBaTh H HOAACPKHUBAThL B IOBCEJHEBHOM KU3HU H B IPO(eCCHOHATBHOM AesiTeJIbHOCTH 0e301acHbIe
YCJI0BHS KU3HEAeATeTbHOCTH /151 COXPAHEHHs] IPUPOAHON cpebl, o0ecneyeHHs YCTOHYHUBOro pa3BUTHS 001LeCTBA, B TOM
YHciIe MPH YTPo3e M BOSHUKHOBCHUH YPe3BbIYaiHBIX CHTYAllHii H BOCHHBIX KOH()JIMKTOB

VK-8.2: ®opmupyet u obecriedynBaeT B MpodhecCroHaIbHON AesTeNbHOCTH 0e30MacHbIe YCIOBUS KU3HEAEA-TEIbHOCTH IS
COXpaHEHHMs! IPU-POJTHON Cpelbl, 00eCIIeUeH s YCTOHYNBOTO Pa3BUTH 00IIECTB

IIK-1: Cnoco0eH ocylecTB-JIATh Y4€T, CHCTEMATH-3A1UI0 1 KOHTPOJIb JAHHBIX 0 BO3/eliCTBUU X03iCTBEHHOIl J1es1-
TeJbHOCTH Ha KOMIIO-HEHThI OKPYKAIoIIel cpe/bl, a TAK:Ke JaH-HBIX 0 TEXHHYECKOM COCTOSIHMM 0YMCTHBIX COOPY:KeHHil u
Ka4e-CTBe TEXHOJOrHii MH-HUMHU3UPYIOIIUX U (MJIH) NPeI0TBPALIAI0-IINX HErATHBHOE BO3-/IefiCTBHE HA OKPY/KA-IOIIYI0

cpeny

IIK-1.2: OL[CHI/IBaeT TEXHUYCCKOC COCTOAHUEC U Ka-4E€CTBa pa6OTI>I OKCIITYaTUPYEMBIX B Opra-Hu3allii OYUCTHBIX coopymex—mﬁ

IIK-2: CnocodeH moaroTo-BUThHL NpeAJI0KEHUA M0 HHIKCHEPHBIM PEIIeHU-AM B leJIIX MUHUMHU3A-IIMH HETaTUBHOI'0 BO3-
JleiicTBUS X0351iiCTBEH-HOM J1eATEIbHOCTH Op-raHHU3allu1d HAa OKPY-KAKOLIYI0 Cpeay

[TK-2.1: Onpenenser BO3MOXKHBIC PUCKH YXY/IICHUS MTOKa3aTeNel 3arps3HEHHS OKPYKAIOIIEH CPeIbl OT OCYIIECTBICHHS
XO3SICTBEHHOM JIESITETBEHOCTH C PACYETOM TEXHHUKO-DKOHOMUYIECKHX ITOKa3aTele

[1K-2.2: Pa3pabaTbIBaeT TEXHOJIOTHYECKUE PEMICHHS, CIIOCOOCTBYIONIIE MHHIMU3AINH 1 IIPEJOTBPANICHUIO HETaTUBHOTO BO3JICH-
CTBHUS Ha OKPYXKAIOIIYIO CPEIy

B pe3yinbTate 0cBOCHMSI AMCHUIIIMHBI 00Y4AIOLIUICS 10JKEH

3.1 (3HaTh:

3.1.1 | - crOCOOBI BBHITIOIHEHHUS PACYETOB I MEPOTIPHSATHI IO MOBBIMICHUIO 3(P(PEKTUBHOCTH MPUPOJOOXPAHHON IESATEIEHOCTH
OpraHu3aIliH;

3.1.2 | - ocHOBHI MMPOCKTUPOBAHHA ITPOU3BOACTBA U CUCTCMBI 3KOJIOTMYECKOM 6630H3.CHOCTI/I;

3.1.3 | - OCHOBHBIE METO/IbI 3AIMTHI OKPYXKAIOLIEH CPEIbl;

3.1.4 | - HayuHBIE OCHOBHI TeXHOC(HEPHOU OE30MaCHOCTH;

3.1.5 | - HauTy4IIxe TEXHOIOTHH TI0 3aIIUTE OKPYXKAIOMIEH Cpebl;

3.1.6 | - HamTy4IIKMe JOCTYIHBIE YKO3AIIUTHbIE TEXHOJIOTHH.

3.2 | YMeTh:

3.2.1 | - BBINOJNHATH PACUEThI CHCTEM 3AIIUTHI OKPYKAFOIIEH CPEIIbl JUT MEPOIPHSTHI 1O MOBBIICHUIO (P (PESKTUBHOCTH
MIPUPOJI0O0XPAHHON EATSITHHOCTH OPTaHU3aAIHH;

3.2.2 | - BeIOHpaTs HanboJee ONTUMAJIBHBIC CPEICTBA 3aIIUTHI;

3.2.3 | - ocy1iecTBIATH 0TOOP Hanboee 3 HeKTHBHOTO 0OOPYIOBAHUS IS KOHKPETHOTO MPEIIPUATHS;

3.2.4| - onpenenats HanboIee ONTHUMAIbHBIE CPEACTBA 3AILUTHI;

3.2.5 | - onpenensats Haubomnee 3hHheKTUBHBIC CPEACTBA 3AIIUTEL.

3.3 | Bnagersn:

3.3.1 | - HaBBIKaMU BBINOIHEHHS PACUETOB U MPOEKTUPOBAHUS CHCTEM 3aIUTHI OKPYKAIOLIEH CPeIbl I MEPOIPHUATUH MO
MTOBBIIIEHHIO (P PEeKTHBHOCTH IPHPOIOOXPAHHOHN eI TEIFHOCTH OpTaHI3aIliH;

33.2]- METOAAMHU HUCIIOJIB30BaHUA (i)yHI[aMeHTaJ'ILHBIX U MPUKITAJHBIX CCTCCTBCHHOHAYYHBIX JUCHUIIJIMH B HpO(bCCCPIOHaJ'[BHOﬁ
JCATCIBHOCTH,

3.3.3 | - OCHOBHBIMHU MOJIXOJJaMH K MOJIEIIMPOBAHHUIO ITPOLIECCOB PACIPOCTPAHEHHS 3aTPA3HEHUH B OKpYXAIOIIeH cpere;

3.3.4 | - HaBBIKAMH Ka4ECTBCHHOW OIICHKH KOJIMYCCTBEHHBIX PE3YIIbTATOB I/ICCJ'ICJI[OBaHI/Iﬁ B 06J'IaCTI/I;

3.3.5 | - HaBBIKAMU IPHUMCHEHHS HOPMATHBHO-IIPABOBON M METOJMYECKON 0a3bl, OCHOBHBIX TEXHOJIOTHYECKUX pa3paboToK mpu
MIPOSKTHUPOBAHUH CUCTEM 00ECIIEUESHUS IKOJIOTHIECKON O€30MaCHOCTH TEXHOTEHHBIX 00BEKTOB; CITIOCOOHOCTHIO
pa3pabarbIBaTh pEKOMEHIANNH 110 TOBBIMICHUIO 0€30TaCHOCTH 00 BEKTa

4. CTPYKTYPA JUCLUILIMHBI (MOIY.JIST)

Bun HauMeHoBaHue pa3nenoB u TeM /BUA 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUSA / Kype AroT

Pasnen | Pasmen 1.




Jlex

TToaX0/bI K PACUeTy U MPOCKTUPOBAHHIO CHCTEM 00CCIICYCHUSI
6e3omnacuoctu /JIex/

J1.1
JI1.2J12.1
J2.2
JI2.3713.1
JI3.2J13.3
JI3.4

Ip

HOpMaTI/IBHO-TeXHI/I‘{eCKaﬂ baszau nponoeaypa pacdera u IpOCKTHPOBAHUA
cucreM obecnieueHus 6e3omacHocTn /IIp/

JI1.1
JI1.2712.1
2.2
J12.3J13.1
JI3.2J13.3
J13.4

Cp

@dopMupOBaHUE HHXEHEPHBIX CHCTEM 00eCIeYeH s 9KOIOTHYECKOit
6e3omacHoctu. [IpoextupoBanue.O61re TpeOOBaHUS B 00IACTH OXPAHBI
OKpPYXKaIoIell cpe/ibl IPU pa3MeleHHH, TIPOSKTUPOBAHHH,
CTPOMTEIBCTBE, PEKOHCTPYKIIMH, BBOJIE B DKCIUTYaTALHIO, SKCILTyaTalllH,
KOHCEpBAallUU ¥ TEXHOTEHHBIX 00beKToB /Cp/
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J1.1
JI1.2J12.1
J2.2
J12.3713.1
JI3.2J13.3
JI3.4

Jlex

PacueT 1 poeKTHpOBaHKHE CHCTEM O0CCIICUCHHS IKOJIOTHICCKON
0e30macHOCTH BO3yIIHOTO Oacceitna /JIek/

JI1.1
JI1.2712.1
2.2
J12.3J13.1
JI3.2J13.3
J13.4

IIp

Pacuer pacmpezeneHus BBIOPOCOB BPEHBIX BEIICCTB U3 JBIMOBOI TPYObI
1o ocu (akena pacceuBanus /I1p/

J1.1
JI1.2J12.1
J2.2
JI2.3713.1
JI3.2J13.3
JI3.4

Ip

Pacder KOHIIEHTpaLK BPEAHBIX BEIIECTB IPOMBIIIICHHBIX BHIOPOCOB
OKOJIO ABIMOBOH TpyOHI /TIp/

JI1.1
JI1.2712.1
2.2
J12.3J13.1
JI3.2J13.3
J13.4

Cp

Kartanutrueckre METOAbI OUUCTKH ra30B OT Ta3000pa3HbIX COeTNHEHUI
OCHOBBI KATATUTHYCCKUX METOJ0B OYUCTKH. MGTOZ[LI KaTaJIUTHYCCKOI'O
0663Bpe)KI/IBaHI/IH Tra3o0oB: CTaI_II/IOHapHLII‘/‘I METOoMa, HeCTaHI/IOHapHHﬁ CHOCO6
(peepcmporuecc). /Cp/
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J1.1
JI1.2J12.1
J2.2
JI2.3713.1
JI3.2J13.3
JI3.4

Jlex

Pacuer u nmpoekTUpOBaHNE CUCTEM 00SCIIEYCHHUS IKOIOTHICCKOM
6e3omacHoCTH 00BEKTOB THAPOChEpHI /JIeK/

JI1.1
JI1.2712.1
2.2
J12.3J13.1
JI3.2J13.3
J13.4

IIp

Pacuet neckomnosku /T1p/

J1.1
JI1.2J12.1
J2.2
JI2.3713.1
JI3.2J13.3
JI3.4

Ip

Pacuer asporenka /T1p/

JI1.1
JI1.2712.1
2.2
J12.3J13.1
JI3.2J13.3
J13.4

Cp

Knaccugukanus METOI0B OUUCTKH CTOYHBIX BOJI. Br1O0p TexHOMIOTHI
OYHUCTKH CTOYHBIX BOJ M COCTaBa OYMCTHBIX coopyxenuii /Cp/

26

J1.1
JI1.2J12.1
J2.2
J12.3713.1
JI3.2J13.3
JI3.4




Jlex Pacuer u mpoekTHpOBaHUE CUCTEM O0ECHEUeHNUS SKOIOTNIECKOMH 4 8 J1.1 0
6e30macHOCTH 00beKTOB JuTocheps! /JIek/ JI1.2J12.1
2.2
JI12.3713.1
JI3.2J13.3
J13.4

Ip Pacuer coopykxeHHH [UTT MEXaHUUECKOH MOATOTOBKH 1 IIepepadoTKH 4 6 JI1.1 0
TBEPABIX 0TX0/0B. /IIp/ JI1.2712.1
2.2
J12.3J13.1
JI3.2J13.3
J13.4

Cp OcCHOBHBIE TOAXO/BI K KITACCH(UKAIIMN TEXHOTEHHBIX OTXOJ0B, UX 4 36 J1.1 0
XapaKTepUCTHKA. PacueT coopyxeHHi QU3NKO-XMMUIECKOM MOITOTOBKU JI1.2J12.1
1 TIepepabOTKH TEXHOTEHHBIX 0TX00B. /Cp/ J12.2
JI2.3713.1
JI3.2J13.3
J13.4

HKP IIpomesxyrounsit koHTpOIE /MKP/ 4 4 JI1.1 0
JI1.2J12.1
J2.2
JI12.3713.1
J3.2J13.3
J13.4

5. COJEPJKAHME JUCLUILIMHBI (MOAY.JIST)

Tema Ne 1. IToxxomsl k pacueTy ¥ IPOSKTHPOBAHUIO CUCTEM OOecIieueHUs 0€30MacHOCTH

CocraB U XapaKTepUCTUKa TeXHOTeHHOro oobekTa. HopmaTuBHO-TeXHUYECKas 6a3a U MpolLieAypa pacueTa U IPOeKTHPOBAHUS
cucteM obecredeHns 6ezonacHocTH.OCHOBHBIE OHSTHSI CHCTEM obecriedeHust 6ezonacHocti. HopmaTuBHO-TeXxHIYECKast 0a3a 1
TpoIeypa pacueTa U IPOSKTHPOBAHMUS CHCTEM obecniedeHns Oe3onacHocTn. DopMupOBaHIe HHKEHEPHBIX CHCTEM 00ecTIedeH s
sKonorudeckoit 6esonacHocTy. [Ipoextuposanue.O6me TpeOOBaHNS B 00JIACTH OXPaHBI OKPYXKaIOIIeil cpeabl IpH pa3MeIleHHH,
HMPOEKTUPOBAHUU, CTPOUTENBCTBE, PEKOHCTPYKIMH, BBOJIE B 3KCILTyaTaIUIO, KCILTyaTallui, KOHCEPBALUN U TEXHOT€HHBIX
o6bexroB.IIponenypa pacuera 1 NpOSKTUPOBAHUS CHCTEM obecrieueHust 6ezomnacHo:Craaun npoekTHpoBaHus. PaspaboTka
TeXHH4YECKOro 3aianus. CocTaB pa3/esioB MIPOSKTHON TOKyMeHTaImu. TpeOoBaHus K COICPKAHHIO PAa3IeTIoB IPOESKTHOMH
nokymeHTauuu. O6mue TpeGoBaHus B 00IaCTH OXPaHbl OKPYXKAIOLIEH Cpeibl IPH pa3MELeHUH, IPOEKTUPOBAHUH, CTPOUTENIBCTBE,
PEKOHCTpPYKIIMH, BBOJIE B 9KCILTyaTallUIO, SKCILTyaTal[M{, KOHCEPBALlMH M TEXHOTCHHBIX O0OBEKTOB.

Tema Ne 2. Pacuet u mpoeKTHpOBaHHUE CUCTEM OOECTIeUeHH s IKOJIIOTHYECKOH 0€30MacHOCTH BO3YITHOTO OacceltHa
Kiaccuuxanus HCTOUHNKOB 3arpsi3HEHUH aTMocepbl, CBOWCTBA U XapaKTEpUCTHKA BEIOpOcOB.OcoOEHHOCTH pacyeTa 1
MPOEKTHPOBAHMS CHCTEM 00eCTIeUeHHS 3KOJIOTHYECKOH 0€30IMacHOCTH BO3IYITHOTO OaccelHa.PacdeT, mpoekTHpoBaHne CHCTEM U
TEXHOJIOTUYECKOTO 000PYIOBaHUS XUMUUECKUX METOI0B OYHCTKH. ccefoBanme OcaXkAeHHUS TBEPBIX YACTHUI] B Ta3€ U KUIKOCTH
HOJ1 ICHCTBUEM CHJIBI TSDKECTH.VIccienoBanne 3anbUIeHHOCTH Ta30BOT0 TIOTOKA, ABMIKYIIErocs B Tpyoornposose.[IpomblnienHOe
NPHMEHEHNE TEXHOIOTHI 00e3BpeKNBaHIS BEIOPOCOB B aTMochepy.PactipenenieHust BHIOPOCOB BPEIHBIX BEIIECTB U3 JHIMOBOH
TpyOBI 1o ocH (akena paccenBanns. KOHIIEHTpany BpeJHAIX BEIIECTB IIPOMBIILICHHIX BEIOPOCOB OKOJIO ABIMOBOH TPYOBI.
IIpoexTupoBaHue COOPYKEHHH TEPMUIECKOT0 00E3BPEKUBAHUS I'a30B OT JIETKOOKUCIISIEMBIX, TOKCUYHBIX U ypPHO-TIAXHYIIIUX
BeniecTB. [IpoMBbIlIICHHOE TPHUMEHEHNE TEXHOIOTHI 00e3BpeKNBaHus BEIOPOCOB B aTMoc(epy.ArnapaTypa 1 pabodue mapamMmeTpbl
nporecca yaapIuBaHus mbiei. CriocoOs HHTEHCH(DUKAIMH padoTHl Ta300YHCTHEIX YCTAHOBOK. Pekynepanus meuteit.
OKOHOMUYECKHE acIeKThI MbUICYIaBINBaHIL. KaTamnTuaeckue MeToIp! OUNCTKU Ta30B OT ra3000pa3HbIX coequHeHnit OCHOBBI
KaTJIUTUYECKUX METOJOB OYMCTKU. MEeTO/Ibl KaTaINTHYECKOro 00€3BPEeKMBAHUS I'A30B: CTALMOHAPHBIN METO/I, HECTALlMOHAPHBIH
croco0 (peBepcrporiecc.

Tema Ne 3. PacueT u mpoeKTHPOBaHHUE CUCTEM OOECTIeUeH s IKOJIOTHYECKOH 0€30MacHOCTH 00BEKTOB TUAPOChEph
XapaKkTepucTHKa COCTaBa CTOYHBIX BOJ| U BBIOOP TEXHOJOTHH OYMCTKH CTOYHBIX BOJ M COCTaBa OYMCTHBIX COOpY:KeHHH. Pacuer
COOPY)KCHUI XUMHUECKOH 1 (PH3NKO-XUMHIECKOH OYHCTKH CTOYHBIX Boa.Kitaccudukarys MeToJOB OYMCTKH CTOYHBIX BOJI. BEIOOD
TEXHOJIOTUH OYMCTKH CTOYHBIX BOJ M COCTaBA OUUCTHBIX COOPYXKEHUH. ONTUMH3AIM KOHCTPYKTUBHBIX PEIICHUH
BOZIOPACIIPEICINTENBHOH 1 BOZOCOOPHON CUCTEMBI TOPU30HTAILHOIO OTCTOHHHKA, Ha OCHOBE OLIEHKH I'HIPABIMYECKOTO
COBEpIICHCTBA MOJIENH armnapaTa.OCHOBBI pacdeTa COOpPY:KEHHH OHOXMMHYECKOH OUYMCTKU CTOYHBIX BOJI.

Tema Ne 4. PacueT u mpoeKTUPOBaHHUE CUCTEM OOECTIeUeHH s IKOJIIOTHYECKOH 6e30MacHOCTH 00BbEKTOB TUTOC(HEpEI

OCHOBHBIE MTOAXO/IBI K KJIaCCU(HUKAINK TEXHOT€HHBIX OTXO/I0B, X XapaKTepucTuKa. Pacuer coopyxkeHnit pr3nKo-XMMHUECKON
TIOATOTOBKH M TIepepabdOTKH TEXHOTCHHBIX 0TX010B.PacueT coopykeHnit 11 MeXaHHIeCcKoH, (GU3NKO-XUMUIECKOH, OMOIOTHIECKOH,
TEePMHUYECKOH OATOTOBKH U NepepaboTKU TBEPABIX 0TX00B.OnpeesieHne Kilacca OITaCHOCTH OTXOA0B MPOU3BOJCTBA U
HOTPEOICHHS PACYETHBIM IYTEM.

6. POHJ OIEHOYHBIX CPEJACTB




6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

[IpumepHbIE BOIPOCH TS 3AIMUTHI IS IPAKTHYECKUX PaboT, IPUMEHsAEMBIE ATl OLIEHKH OCBOCHHS YKa3aHHOTO dTamna

6.2. Tembl nUCbLMEHHBIX padoT

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

[IpumepHbIE BOIPOCH TS 3aIMUTHI MPAKTHIECKUX padoT

. Kaxumu npeumymectsamu 00J1afaloT 0CaAuTEIbHBIE KAMEPhI?

. I3 xakux MaTepuanoB JenaroT NbUIeOCaIUTENbHbIE KaMephI?

. [t yImaBITUBaHUS YaCTHI] KAKMM JTHAMETPOM IIPUTOTHEI ITBIIC0CAANTEIBHBIEC KaMephI?

. [l KaKoTo BHIA IBUTH HE JOMYCKAETCs HCIONB30BaHIE OCAIUTENbHBIX Kamep?

. OOBsicHUTE MIMPOKOE UCIONb30BaHHIE [IUKIOHHBIX MbLICYTOBUTEIEH.

. Ha uém ocHoBaH npuHIuIn paGoTsl HUKIOHA?

. Kaxoit psin BHyTpeHHHX THaMETPOB IIPUHAT JUTS ITUKIOHOB?

. Kaxum o6pa3om MbI onpenenseM 3G GeKTHBHOCTD yIaBIUBAHUS MBUIN B ITUKIOHE?

. Kakas ortnmuutensHast 0cOOEHHOCTh BUXPEBBIX MBUICYIOBHTENEH O CPABHEHUIO C IIUKIOHAMU?

10. HazoBuTE pa3HOBUAHOCTU BUXPEBBIX NBUICYJIOBUTENICH?

11. KaxuM 06pa3oM MpOUCXOIUT IPOIecC 0OECTIBUTHBAHNUS B BUXPEBBIX MBUICYIIOBUTEIISX ?

12. KakuMu TaHHBIMH HEOOXOIUMO pacroiarath Ipu onpeaeaeHny oomei 3 heKTUBHOCTH BUXPEBOTO MbLICYI0OBUTENS?
13. Kakue u3 TKaHeBBIX QUIBTPOB HANOOJIEE paCIPOCTPAHCHBI?

14. OnmmmTe yeTpoHCTBO U pabOTy TKAaHEBBIX PYKABHBIX (DHIBTPOB?

15. Ounprpyromue MaTeprasl KAKUX THIIOB IPHMEHSIOT B TKAaHEBBIX (HIBTpax?

16. Kakue TpeOOBaHUs MPEABABIAIOTCS K TKAHAM B TKAHEBBIX QUIBTpax?

17. OnummTte yCTpOHCTBO B paboTy MOJIOT0 GOPCYHOUHOTO CKpyOOepa?

18. Ha xakue BUJIBI IeNIATCA TOJIBIE CKPYOOEphI [0 HAIPaBICHUIO JIBIDKCHUS Ia3a U KUIKOCTH?

19. IIpu kakoM pa3zMmepe YacTHUII MBUTK CKpyOOepbl 00eCIeYMBaIOT BBICOKYIO CTENIEHb OYMCTKU U IIPU KaKOM OHH Masiod(h(HeKTUBHBI?
20. KakuMu 1aHHBIMHE HEOOXOAMMO PacIiojiaraTh JUlsl ONPEAEITHUS CTEIICHH OYHMCTKH ra3a B CKkpyooepe?

21. Kaxkas ckopocTs ra3a B ckpydoepe Bentypu B Mecte cykeHns TpyosI?

22. Pacckaxxute 00 3 PeKTUBHOCTH ynaBIuBaHUS TyMaHa ¥ yacTul mbumn d = 0,01...0,35 mkm n d = 0,5...2 MKM.

23. Kakue HeocTaTku ckpyooepa Bentypu?

24. KakuMu TaHHBIMH HEOOXOIUMO PaCIonarath Jisl onpeaeaHus 3pPeKTHBHOCTH cKkpyOOepa Bentypu?

25. Kakoil nblIeyI0BUTENIb OTHOCUTCSA K MOKPBIM IBUICIOBUTEISIM?

26. OnuIuuTe yCTpoicTBO 6apOOTaKHO-TIEHHOTO MBUICYIOBUTENS?

27. KakuMu aHHBIME HEOOXOAMMO PacIojiaraTh JUlsl ONPEACIICHUs CTEIIeHH (PPAKIMOHHOM 04nCTKH 0T (pacdopuToBoif mbLIH?
28. Ha xakoM IpHHIIAIIE OCHOBAHA 3JIEKTPUYECKAsi OUYMCTKA ra30B OT B3BEIICHHBIX YAaCTHI] ITBIIH M TyMaHa?

29. Ha3oBute npuHIMI paboTh! 3TeKTpoduiIsTpa?

O 001N Nk~ W —

6.4. Meronnueckue MaTepuaJibl, Onpeae/sionme npoueaypbl OieHUBaHUA

MertoauKa OLEHKH IPAKTUIECKUX paboT

B xo/e oueHkH npakTHYecKUX paboT oOydaromeMycs 3a1al0Tcsl TPU MPAKTUUECKUX BOIPOca MO TeMaM MPaKTHIeCKHX paboT. B
ClTydae OTBETa Ha TIOCTABJICHHBIE BOIIPOCH! paboTa CUMTaeTC s 3aliIieHHOI. [Ipy oTBeTe Ha 1Ba BOIIPOCa M MOJTHOM OTCYTCTBHH
OTBETa HA TPETUH MM HETIOJTHOM OTBETE Ha BCE TPH BOIPOCA MpaKTHUYecKas paboTa cunTaeTcs He 3aIlUIICHHON.

MeTo¥Ka OLIEHKH 3a4eTa ¢ OLIEHKOH

3ager ¢ OIEHKOH 10 TUCIUIIIMHE BBICTABISIETCS 0 HTOraM paboTH 00yJaloerocs B TSUCHHE CEMECTpa, BBIPaKEHHBIM B BUIE
TEKYILETO KOHTPOJSI yCBOCHUS TEOPETHYECKOTO MaTepHaa, HaIPaBJICHHOTO Ha OIIEHKY 3HAHWUM, U BBINOTHEHUS U 3aIUTHI
HPaKTHYECKUX PaboT, HANTPABJICHHbIX Ha OLCHKY YMEHHI U HaBbIKOB.

OreHka 5 (OTJIMYHO) CTaBUTCS, €CITH TEOPETHIECKOE CO/IepKaHUe Kypca OCBOCHO IIOJTHOCTEIO, Oe3 Ipo0eItoB; 00yJaromuics
HCUEPIIBIBAIOIIE, TOCIEA0BATEIIFHO, YETKO 1 JIOTHUECKH CTPOHHO M3JIaracT MaTepuai; BCe MpeayCMOTPEHHBIE pabodeil mporpaMMon
3a/1aHNsl BHITIOJTHEHBI Ha BHICOKOM YPOBHE, 3allUIIICHBI BCE MTPAKTUUECKUE PAOOTHI.

OueHka 4 (XOpOIII0) CTAaBUTCS, €CIN TEOPETHUECKOE COJIEPKAaHUE Kypca OCBOCHO ITOJTHOCTBIO, BCE MPEIyCMOTPEHHBIE paboueit
MpOrpaMMOM 3a/IaHKs BHITOTHEHBI, KAYECTBO UX BBIIIOIHEHHUS JIOCTATOYHO BEICOKOE. OOyJaronmiics TBEpIO 3HAET MaTepHall,
TPaMOTHO U IO CYIIECTBY H3JIaraeT ero, He JOIycKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, 3aIlUIIeHHI Oonee 70%
HPaKTHYECKUX PaboT.

Ormenka 3 (YIOBIETBOPUTEIHHO) CTABUTCS, €CIIH TEOPETHUECKOE COIEpKaHne Kypca OCBOCHO YaCTHIHO, HO ITPOOEITBl He HOCAT
CYIIECTBEHHOTO XapaKTepa, MPH OTBETE Ha IOCTABJICHHBIN BOIIPOC 00yJaIOIIUICS TOITyCKaeT HETOYHOCTH, IIPETyCMOTPEHHBIC
paboueit mporpaMMoii 3a1aHKs BBITIOIHEHBL, HO B HUX UMEIOTCA omMOKH, 3ammiieHs! 50-70% npakTudeckux pabor.

Ouenka 2 (HeyIOBJICTBOPUTENBHO) CTABUTCS, €CIN 00YyJaloMUiCs He 3HAeT 3HAYUTEIbHOM YacTH NPOrpaMMHOI0 MaTepHaia,
JIOMYCKAeT CYIECTBCHHBIE OMMOKH, HEYBEPEHHO, C OOJIBIIMMH 3aTpyJHEHISAMH OTBEUaeT Ha CEMUHapax, 6oxee 50% mpakTHaecKux
paboT He BBHIMOIHEHB! U (WJIH) HE 3allUILIEeHbI.

7. YHEBHO-METOJNYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOYJI)

7.1 PexoMeHayemasi TUTepaTypa

7.1.1. OcHoBHas JIMTEpPaTypa

ABTOpBI, COCTaBUTEIU | 3arnaBue | W3narenscTBo, oA




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
J1.1 |®Pomun A. 1. Pacuer u mpoekTHpOBaHUE CUCTEM O0ECIICUCHUS 0€30MaCHOCTH: Kewmeposo: Kys['TY
yueOHOe Tocobue umenu T.®. ['opbauena,
2017
JI1.2 | Konasuos, B. b., TeopeTndeckre OCHOBHI 3aIUTHI OKPY)KAIOMIEH cpebl: yIeOHUK IS Mocksa: ITpomereii, 2018
Konppartsesa, O. B., BY30B
Komnenosa, B. b.
7.1.2. JlonoJiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBoO, rof
JI2.1 |benoBaT. U., Metoaunueckoe nmocobue no AucuuIinae «PacueT u NpoekTupoBaHue Bpsinck: Bpsanckuit TAY,
Aramxos E. M. cucTeM o0ecIeYeHUs Oe30IIaCHOCTHY 2018
JI2.2 | Beromkun A. T. TexHoNornu 3aIuThl OKPYKAIOIIEH Cpebl OT OTXOI0B MPOU3BOJICTBA Canxkr-ITerepOypr: Jlans,
U TOTpeOICHUS 2021
JI2.3 | Jlapuukun B. B. MeToauKH HHXESHEPHOH 3aIUTHI OKPYXKaIoIieil cpeasl: yaebHoe Mocksa, 2021
nocobue
7.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTABUTEIH 3arnaBue WznarenscTBoO, rof
JI3.1 |Pakosckas E. T, OCHOBBI 3aIIUTHI OKPYKAIOLIEH Cpebl: METOIUYECKUE YKa3aHus U Canxkr-IlerepOypr:
3anpko H. T'. KOHTPOJIbHBIE 33/1aHUS CIIoI'JITY, 2013
JI3.2 | Kozauek, A. B. TeopeTnueckne OCHOBBI 3aIIMTHI OKpyKatomeit cpeaspl. U.1: Tam60B: TamOoBCKHit
MPaKTHKYM TOCYIapCTBEHHBIN
TEXHUYECKUU
yausepcurter, ObC ACB,
2019
JI3.3 | Bnacos, II. I1. Pacuer u mpoekTHpOBaHKE CHCTEM OOecIIeueHNs 0€30aCHOCTH: Cankr-IlerepOypr: CaHkT
yde6HOe ocobue -ITerepOyprekuit
rocy/1apCTBEHHBIN
YHUBEPCHUTET
MPOMBIIIICHHBIX
TEXHOJIOTUH U JU3aiHa,
2019
JI3.4 | Butkosckas, P. @, TexHrKa M TEXHOJIOTHS 3alIUTHl OKpYyXatomei cpensl. buonormueckas | Cankr-IlerepOypr: CaHKT
Ilerpos, A. H. OYHCTKa CTOYHBIX BOJ: ydeOHOE TTocoone -ITerepOyprekuit
roCylapCTBEHHBIHI
YHUBEPCUTET
MPOMBIIITICHHBIX
TEXHOJIOTHH U TW3aiHa,
2018
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIST)
Haznauenue Ob6opynoBanue
YuebHas ayAUTOPHS i | AyoutopHast ocka; Komrutekt ydueGHON MeOenu; MynbpTuMenniiHoe 00OpYHOBaHUE: MPOEKTOP
MPOBEICHUS 3aHATHI | (cTalMOoHapHbIi), 9kpaH (ctaumoHapHsblii), I[IK (mepeHocHnoit); CpencTBa 3amIuThl OpraHOB

JICKIITMOHHOI'O THIIA

JbIXaHUA, 3 mT.; no>1<apHa51 CUTHaJIN3a1us, HO)KapHI)Ie HU3BCHIATCIIM, CXCMBI 3J'IeKTpI/I‘{eCKI/IX
COEeUHEHUMN

VYyeOHas AyAUTOPHS IS
MPOBEICHHUSTPYITIOBBIX u
WH/INBUTYaJIbHBIX KOHCYITbTAIHA

AynuropHast nocka; Komruiekt ydeGHOM MmeOenu; MynbTuMenniiHoe 00OpyHOBaHUE: MPOEKTOP
(craumoHapHsblii), skpaH (craumonapHsbiii), IIK (mepenocHoit); CpeacrtBa 3aluThl OpPraHOB
JBIXaHWSA, 3 INT.; IMOXKApHAs CHUTHANM3AIMA; IOXKAapHBIC W3BEINATETH; CXEMBI JJIEKTPHIECKUX
COEJIMHEHU I

VYyeOnas AyAUTOPHS i | AyoutopHast jaocka; Kommiuext yudeOHoil MeOenu; YueOHo-HarisiiHble mnocoOus: OCHOBHBIE

IIPOBEIEHUS MPaKTHYCCKUX | HAIIPABICHHUST ACATCIBHOCTH BcepoccHiickoro T0OpOBOIBHOTO MOXKapHOTo o0IecTBa; CBEICHU

3aHATHH o moxape; OOecnieueHne TOXapHOH O€30MacHOCTH; 3HAKM TOXKapHOW OE30MacHOCTH;
IlepBuyHbIe CcpeAcTBa IOKApOTYLIEHUS; IPOTUBOINOKAPHAs IMPOAYKUMSA; TEXHUYECKUIl YroJlok
[IOXKAaPHOH 0e30MaCHOCTH

VYueOHas ayAUTOPUS i | AynutopHast ocka; KomrurekT ydeOHOW Mebenn; MynpTumenuitHoe o0opymoBaHHE: HPOEKTOP

IPOBEJEHUs TEKYIIEro KOHTPOJSL
U IPOMEXXYTOUHOM aTTecTaluu

(cranmonapHsIif), skpaH (cramumonapusiii), IIK (mepeHocuoi); CpencTBa 3amuTel OpPraHOB
JBIXaHMSA, 3 INT.; MOXAPHAS CHUTHANM3AIMA; IOXKAapHBIC M3BEIIATEIH; CXEMBI JJIEKTPUIECKUX
COCIMHECHUN

ITomermenue JUIS
CaMOCTOSTENIbHOU paboTsI
00yJaronIuxcst

KommnekT y4eOHON meOemu Ha 8 mocamouHbix mecT, [1IK — 4 mT., MOIKIIOYEHHBIX K CETH
«HTepHET» W 00ECTIeUMBAIONINX JOCTYII B AJIEKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTEIHHYIO
cpelly YHUBEpCUTETA




