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Kog, HaripaBaeHne
noAroToBkKu

pwvanbl gna TeKywero KOHTpona v npOMe)KyTO‘-IHOI7I

aTTecTtayum no gucunrinHe

cucrembl 3aLnNTbI CPEAbI obuTaHus

20.03.01 TexHoCpepHasa 6e30MacHOCTb

HanpaeneHHOCTb
(npodwnnb)

OxpaHa TpyAa 1 NpoMblLLIeHHas 6e30MacHOCTb

dopma 0byyeHus

3a04Hasd

Kadeppa-paspaboTumk

besomnacHoOCTW Xn3HeLeATe/IbHOCTI

BbinyckatoLas
kKadesapa

besomnacHoOCTW Xn3HeLeaTe/IbHOCTI

TunoBble 3a4aHVA ANA KOHTPONbHOW pa6oTbl (7 cemecTp):
Huxe npeacTaBneHbl CxeMbl annapaTtoB OYMCTKN CTOYHbIX BoA. Heobxoanmo

yKa3aTb: METO4 OYUNCTKW, Ha3BaHWe arrapata, AdTb pPa3BepHYTblie MOACHEHWA

NPUHLMMNA ero AeicTeus.
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TunoBble BONpPOChl A1 KOHTPO/IbHOV pa6oTbl (8 cemecTp):

Knaccndukaumsa metonoB nepepaboTkm U 06e3BpexXmBaHNS  TBEPAbIX
OTXOZOB.

CopTMpOBKa MyCOpa: OCHOBHble 3Tanbl, NyTW peLleHUs npobaemsl.
TexHOMOrnYeckas cxeMa MycopoCOPTMPOBOYHON CTaHLUN.

STanbl nNpeABapUTENbHOM MOArOTOBKM U MNepepaboTKym OTXOAOB, UX
XapakTepucTuka.

MycopockuraHme.  OCHOBHble  TUMbl  OKATAKOLWWX  YCTPOWCTB,  UX
XapakTepucTuka.

MexaHunuyeckas nepepaboTka TBepAbIX OTXOA0B.

BroTepmMumyeckre MeToabl NepepaboTky OTXOAOB.

TexHoNOrMM NepepaboTKn 1 yTUAN3ALMM OTXOA0B MiacTMacc.

TexHONOrMM NepepaboTKn U YyTUAN3ALMM OTXOA0B PE3NHBI.

TexHONOrMN NepepaboTKn U YyTUAN3ALMM OTXOA0B KapToHa 1 bymaru.

10.TexHonornv nepepaboTkn N yTUAU3aLMN OTXOLOB CTEKN0604.
11.BTopryHoe ncnonbL3oBaHVe MeTan/ioB 1 CN1aBOB.

TunoBble BONpPOCHI (3aA4aHNA) K 3a4eTy U IK3aMeHY:

Bonpocbl K 3a4yeTy (7 cemecTp):
XapakTepucTnka CTOYHbIX BOZ W WX 3arpsa3HeHHocTn. Knaccnumkaums
npvMecein B CTOYHbIX BOAAX.
TeopeTuyeckrie 3aKOHOMEPHOCTN NPOLEXNBAHNA CTOYHON BOAbI.
PeLueTku, BUAbI, 061aCTb NPUMEHEeHUs, MPUHLMN AeCTBUS.
CuTa, BUAbI, 061acTb NPUMEHeHNS, MPUHLNN AeACTBUS.
TeopeTuyeckie 3aKOHOMEPHOCTU OTCTanBaHWA CTOYHOW BOAbl. PakTopbl,
BAMSArOLWME Ha 3PDeKTUBHOCTb OTCTanBaHNA CTOUHbIX BOA.
OTCTOMHVIKW, BUABI, 06/1aCTb NPUMEHEHNS, MPUHLMUN AeACTBUS.
MNeckonoBkw, BUAbI, 06/1aCTb NPUMEHEHUS, MPUHLMN AeCTBUS.
®PUNbTPOBaHME CTOYHbLIX BOJ. Tunbl GUALTPYHOLLMX MNeperoposoK, UX
XapakTepucTUKN.
Tynbl Y KOHCTPYKLUUU GUNBTPOB AN OUNCTKUA CTOUHbIX BOA,
CoBpeMeHHble CMocobbl  HenTpanMsauum CTOYHbIX BOA. AmnnapatypHoe
obopmneHve npouecca.
XMMmnyeckoe  oKucneHme  npuMecer  CTOYHbIX  BOZA.  AnnapaTypHoe
odopMieHVe npoLiecca.
XnMmnyeckoe BOCCTAHOBEHME, KaK MeTOo/J pekyrnepauuin LeHHbIX rnprMecei.
AnnapatypHoe opopmieHume npoLiecca.
Koarynauma wn dnokynayus, CcyTb npouecca, MNpUMeHsieMble peareHThl,
annapatypHoe opopmieHue.
Aacobuysa. CoBpemMeHHble aACcobeHTbl, Crnocobbl KX pereHepauuun. Tunbl,
CTPOEHVIEe N NPUHLNM AeNCTBUS aAcopbepos.
dnoTauus, BUAbI, OCHOBbI MeToAa. AnnapatypHoe opopmieHme npoLiecca.
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JKCTpakuma. TpeboBaHWA K 3KCTpareHTamM. PereHepaumsi 3KCTpareHTOB.
AnnapaTtypHoe opopmMneHve npoLiecca.

NOHHBI 06MeH. ObnacTb NpMMeHeHKs, annapaTtypHoe opopmaeHMe.
MeM6paHHble MeToAbl OYUCTKN CTOYHbIX BOA. AnnapatypHoe odopmieHue
npouecca.

SnekTponuns. CyTb Npouecca, annapaTtypHoe opopmieHume.

SnekTpoamanmni. CyTb npoLiecca, annapatypHoe opopmsieHme.

YcnoBusi BUOXUMUYECKON OYUCTKU. MUKPOOpPraHu3Mbl, NpuUMeHsieMble A
OYUCTKN CTOYHbBIX BOA.

A3pob6Hble MeToAbl 0UNCTKM CB B MCKYCCTBEHHbIX YC10BUAX. AnnapaTypHoe
odopMieHVe npoLiecca.

A3pobHble MeToAbl ouncTku CB B ecTecTBeHHbIX yc1oBUAX. AnnapaTypHoe
odopMeHVe npoLiecca.

AHa3pobHoe copaxmBaHMe TBepPAbIX 0CaAKOB KOMMYHAa/IbHbIX CTOKOB.
NCTOUHMKN  3arpsA3HeHnss  atMocdepHoro  Bo3gyxa. HopmwumpoBaHwue
rMrmeHnYecknx napaMmeTpoB aTMOCPepHOro BO3yxa.

lpaBUTaLUMOHHOE OCaxjeHVe a3po3osierl. AnnapatypHoe odopmaeHue
npovecca.

NHepumoHHOe  ocaxjeHve aspo3oneil. AnnapaTypHoe odopmieHue
npovecca.

LleHTpobexHoe ocaxzeHne aspo3onei. AnnapaTypHoe odopmaeHue
npovecca.

CywHocTb npouecca ¢uUNbTPOBaHUA aspo3oner. Tunbl  GUABLTPYHOLLNX
neperoposox.

Tunbl  GUABTPOB, WX XapakTepucTukn. PereHepauns  GuAbTPYHOLLMX
MaTepunanos.

CyLLHOCTb NpoLiecca MOKPOro nbljieynaBamBaHns, JOCTOMHCTBA U HeJOCTaTKN.
Tvnbl annapaToB A1 MOKPOro MbljieynaBinNBaHNS.

CyTb npouecca 31eKTPUYeCcKOn OUYUCTKM Tra3oB. TuMbl 31eKTPOAO0B, WX
XapakTepucTuKu.

AnnapaTtypHoe opopMaeHe 3/1eKTPUYeCcKon OUNCTKI ra3os.

AACOPOLMOHHAA oO4YnCTKa ra3oB. TpeboBaHus K ajcopbeHTam. O6nactb
NpUMeHeHMs.

AbCcopbLUMOHHaAs ouyuncTKa ra3oB. TpeboBaHUs kK abcopbeHTam. O6nactb
NpUMeHeHMs.

TepMmunyeckoe okucneHve rasoB. O6nacTb MNpUMeHeHWs, annapaTtypHoe
odopmneHve.

Katanntnyeckast o4ncTka ra3os. KaTanmsaTopbl, IPOMOTOPSI, KaTanntmnyeckme
A4bl.

Bonpochbl K 3Kk3amMeHy (8 cemecTp):
OCHOBHbIe BAbl OTXOA40B, NX KPpaTKaaA XapakTepunctmka.
JKonornyeckme 0CO6eHHOCTN U UCTOYHUKN 06Pa30BaHNSA OTXOZOB.
MpunHUMNLI Knaccnoukaumm oTxo40B.
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Knaccnumkaums HopmaTneos kavectsa OC v NPUHLNIMBI UX OMpeseneHus.
Knaccndbukaumsa metogoB nepepaboTkm ©n  0b6e3BpexmBaHUs TBepAblX
OTXOZ0B.

CopTmnpoBKa MyCcopa: OCHOBHbIe 3Tanbl, MyTU peLleHns Npobaembl.
TexHonornyeckas cxemMa MycopoCcopTVPOBOYHOM CTaHLMN.

dTanbl nNpeABapuUTeNbHON MNOATOTOBKM W MNepepaboTkm  OTXOAOB, WX
XapakTepucTuka.

MycopocokuraHme.  OCHOBHble — TWMbl  OKUrawLWMx  YCTPOMUCTB, WX
XapakTepucTumka.

MexaHu4eckasi nepepaboTka TBepAbIX OTXOL0B.

BroTepmMunueckmne MeToAbl NnepepaboTKy OTXOAOB.

TexHosorm nepepaboTkn 1 yTmamn3saumm oTxo40B niactmMacc.

TexHosOrVm NepepaboTkn 1 yTUAN3aumm oTX040B Pe3nHbI.

TexHosoOrMm nepepaboTkn N yTUAN3aLmm OTX040B KapToHa 1 bymaru.
TexHon0rMm NepepaboTkn N yTUAN3aumm OTXo40B CTeK10604.

BTopnuHoe ncnonb3oBaHmMe MeTannoB 1 Cr/iaBos.

MNepeuncnnte TpeboBaHWA K COBPEMEHHbIM MOAUIOHaM ANS pa3MeLLeHns
TBepAbIX KOMMYHaJIbHbIX OTXO/0B.

MNepeuncnnte TpeboBaHUA K COBPEMEHHbIM MOAUIOHaM ANA pa3MeLLeHuns
NPOMBbILLNEHHbIX OTXOA0B.

TpeboBaHuA K BbIGOPY MecTa A/15 pa3MeLLeHs MoIMIroHa OTXOZO0B.
MpoeKkTpoBaHMe N yCTPOMNCTBO MOJINTOHOB A1 Pa3MeLLeHNs OTXO/0B.
CxeMbl pa3MeLLieHNss OTXOL0B Ha TEPPUTOPUIN MONTOHA.

PekynbTrBaLMA NONUTOHOB AJIA Pa3MeLLLeHNS OTXOA0B.

Buabl LLYMOB, NX XapaKTepUCTUKN;

Knaccnumkaums cpeacts 3aLMThbl OT LLUYMa;

3ByKOMOrnoLeHme: NPUHLNIbI, XapakTepuCcTUKKY, CNoCobbl BOMJIOLLLEHNS.
3BYKOM30ASLNA: MPUHLMWMBI, XapaKTEPUCTUKK, CNOCO6bI BOMIOLLEHMS.
AKyCTUYecKoe 3KpaHpoBaHme.

AKTVBHas 3aL4uMTa oT Wwyma.

CpeactBa NHANBUAYANIbHON 3aLLNTLI OT LWYMa.

NCTOYHVKN 1 BUAbI BUBPaLIMN.

XapakTepucTnkmn Bmbpaumu;

Brnbpousonaums: NpUHLUMMNbI, XapakTepUCTUKK, CMOCObbI BOMAOLLEHUS.
BubponornoweHve n BnbpogeMndurpoBaHme: NPUHLMMNbI, XapaKTePUCTUKN,
CrMocobbl BONNOLWEHNS.

NHanBuayanbHble CpeacTBa 3aWMThl OT BUBpauun.

Knaccnoukaumsa sneKTpoMarHUTHbIX NoNen U U3yyeHnn.
3awmTa ot IMI1 B ycnoBusx bbiTa.

CpeacTtBa NHAMBUAYaNBHOM 3almThl oT M.

Obwye NpMHLMMbI 3awmTbl OT IMI Ha NPon3BOACTBE.
SKpaHupoBaHue M.



MpuMepHbIe 334U K 3K3aMeHY:

OBECIEHEHWE 3ALLWTBI OT LUYMA

3agaHme: PaccumTtatbh 3ByKOMOraowatolwme obanLoBKM AN UCTOYHUKA C
LLYMOBbLIMW XapakTepucTukamu, npuBeeHHbIMU B Tab. 1.

Tabnnua 1 - ViamepeHHble ypOBHIW 3BYKOBOIO AaBEHNS NCTOYHMKA WyMa

Benny YpOBHU 3BYKOBOIO AaBNeHys B OKTaBHbIX MNOJ0Cax YacToT, Ab
MHa 63 125 250 500 1000 | 2000 | 4000 | 8000
Lo 118 110 106 97 96 95 92 88

OBECIEYEHWE 3ALLNTBI OT BUBPALIWU

3agaHue: CnpoekTupoBaTtb NPY>XUHHBbI BMbpomsonaTop ans
obopyaoBaHMS, 0b6n1ajatoLLero xapakTepucTkamu, nprBeeHHbIMN B Tab.2:

Tabnnua 2 - IcxoAHble AaHHbIE K 3a4aHUHO
Macca obopyaoBaHus, m (kr) 600
YacTtoTa konebaHWi BbliHYyxXAawowern cunbl, fi 15,0

("'y)

YpoBeHb BU6pOCKopocTw, Ly (46) 99,8
Bpems Bo3gencreug, t(4) 5

TeMbl U CTPYKTYpa KypcoBOiA paboTbl

Ne Tema KypcoBoii pa6oTbli MnaH KypcoBoiA pa6oTbl

CoBpeMeHHble MeToabl | FnaBa 1. OCHOBbI BOA0OOUYNCTKM
OUUCTKM NMNTbEBOU BOAbI o |/|CTOpI/Iﬂ pa3BnTnAd TEXHONOMMMN OYNCTKMN
BOAb!
e BaxHenwwe uenn v 3agaun
BOAOOYNCTKM
FnaBa 2. CoBpeMeHHbIe NoAxXoAbl K
OUYUCTKe BOAbI
e DU3MKO-XMMUYECKVe MeTO/bl
(dnnbTpaums, agcopbuus,
NOHHOOBMEHHbIe MpoLLecchl)
» burnonornyeckne MeToabl OUNCTKN
« HoBble TexHoMOrM4eckne paspaboTkm
(MeMbpaHbl, 06paTHbI 0CMOC)
FnaBa 3. OueHKa 3¢pPeKTUBHOCTU N
nepcneKkTUBbI
« (CpaBHeHMe CyLLeCTBYIOLMX METOAOB




OYUUCTKN BOABI

« [epcnekTyBbl Pa3BUTUSA HOBbIX
TEXHONOTUI

e DKOHOMWYECKME U IKOSIOTUYecKme
acneKTbl BOAOOYNCTKN

dTOopupoBaHue 7
AedTopupoBaHue BOAbI

FnaBa 1. Ponb ¢Topa B opraHusme
YyesioBeKa
e 3HadveHuVe dTOpa ANA 340POBbS 3yH60B
KocTen
« [lpobnema n3bbITKa N HegocTaTka GTopa
B BOZe
FnaBa 2. MeToAabl ¢TOpMpoBaHUa N
AedTopmpoBaHUa BOAbI
« JlobaBneHune ¢pTopa B BOAy (406aBOUHbIE
MeTOo/bl)
e YpaneHue n36bIToO4YHOro propa
(BepTopurpoBaHue)
Fnasa 3. llpakTnyecKkoe NpMeHeHne n
perynupoBaHue
e OnbIT pa3HbIX CTPaH B peryimpoBaHnmn
cogepxanus ¢topa
e DKOMOrnYeckme n MmeguumnHckme
nocneACcTBuS
bToprpoBaHua/gedTOPNpPOBaAHNSA

YaaneHmne Xenesa "
MapraHua us mnoA3eMHbIX
BOA

Fnasa 1. MpucyTcTBUeE XKesne3a N MapraHua
B MPUPOAHBbIX BOoAAaX
« Tleoxnmuyeckne ycnosus o6pa3oBaHUA
COoeIHEeHN Xenesa 1 MapraHua
+ BpegHoe Bo3zecTBME MOBbILLEHHOIO
cofiep>XaHusa xenesa n MapraHua Ha
KauecTBO BOJbl
FnaBa 2. MeToAbl yaaneHuUsa >xenesa n
MapraHua
o OkuCAnTeNnbHbIE MeTOAbI (aspaumns,
KaTanMsnmpoBaHHOE OKKMCneHne)
« CopbuyVoHHbIE N MeMBpPaHHO-
COPOLMOHHbIE TEXHOIOM Y
FnaBa 3. ONnTMU3aLmsa NpoLecca OUNCTKU
M KOHTPO/Ib KayecTBa
» KpuTtepun Belbopa MeTofa yaaneHus
enesa v MapraHua
» ABTOMaTK3aUUa KOHTPOA npoLecca




BOA00YMNCTKN
e DKCNJyaTauMOHHbIE 3aTpaThl U
30 PeKkTMBHOCTbL METOL0B

Ae3snHdekuyuns Boabl | TnaBa 1. Mukpo6uonormnyeckas
XnopuvpoBaHMeM 7] 6e30nacHoOCTb BOAbl
030HMpOBaHNEM e OnacHOCTb NaToreHHbIX
MWUKPOOPraHM3MoB B BOZAe
e TpagnuUVOHHbIE 11 COBPEMEHHbIe MeTo/bl
Ae3nHbekumn
FnaBa 2. XnopupoBaHue M 030HNpoBaHue
BOAbI
o [lpenmyLuecTBa 1 HeJOCTaTKN
XJI0pPNpPOBaHNSA
e OcCobeHHOCTM 030HNPOBAHVIA BOAbLI 1 €ro
npenMyLLLecTBa rnepes x10prpoBaHMeM
FnaBa 3. besonacHOCTb 1 oNTUMMU3aLus
Ae3nHPEeKLMNOHHbIX NpoLeccosB
e YnpasneHwve pyckamu npu
NCNOJIb30BaHNM XJI0OPa N 030Ha
e KoHTpoOsb KayecTBa BOAbl Noc/e
Ae3nHbekumn
e TeHAeHUMN Nepexosa K
KOMOUHMPOBaHHbLIM MeTOaM
Ae3nHobekumn
TexHonorus o6paTHoro | FnaBa 1. MpuHUwunbl pa6oTbl 06paTHOro

OCMOCa B BogonoarotToeke

ocMmoca
» OcHOBHble dpu3NYeckne OCHOBbI
npoLecca 0bpaTHOro ocmMoca
» WcTopus 1 pasBuTME TEXHOIOMNK
FnaBa 2. MpumeHeHne o6paTHOro ocmoca
B BOAONOAroTOBKE
« Codepbl NnpuMeHeHNs (bbITOBbIE,
NPOMbILL/IEHHbIE YCTAHOBKM)
e OrpaHunyeHus 1 BO3MOXHble Npobaembl
npw aKcnyaTaumm
FnaBa 3. YnyuweHvne 3¢pPeKTUBHOCTU U
HOBbI€ FOPN30HTbI
« CoBepLueHCTBOBaHWE MeMbBpaH 1 cucTemM
obpaTHOro ocmoca
« KombunHaumsa obpaTtHOro ocmoca ¢
APYrMY MEeTOAaMU OUYUCTKN
e DHepreTunyeckasa 3¢beKTUBHOCTb U




SKOHOMNYHOCTb TEXHOJIOTNWA

OuuncTtka BoAbl OT TSHKENbIX
MeTaslioB

FnaBa 1. Ta)kénble MeTan/bl B BOAHOW
cpeae
e VICTOUHWMKW NMOCTYNNEHUS TAXENbIX
MeTas/IoB B BOAY
e Tokcn4YHble 3 dPekTbl TAXENbIX MEeTaN/I0B
Ha 3KOCKCTEMY U 310pOBbe YenoBeka
FnaBa 2. MeToAbl OUNCTKU BOAbI OT
TSOKENbIX MEeTa/10B
e  VOHHblIEe OBMEHHWKN 1 aACOPbeHTbI AN
yAaNeHUs TAXENbIX MeTas/ioB
 MembpaHHble TeXHONOrNn 1
3N1eKTPOXMMUMYECcKMe MeTOoAb!
FnaBa 3. NoBbiweHne 3¢ PeKTUBHOCTN U
ynpaBneHue npoLeccamm O4YUCTKA
« OnTMManbHble NapameTpbl NpoLuecca
OUYNCTKW OT TSXKENBIX METaN/I0B
« ABTOMaTKM3auUus ynpaB/eHUs cMcTeMamm
OUUCTKN
» [lpobnemMbl BTOPUYHOIO 3arps3HeHns U
NX peLleHve

OuucTka  MOBEPXHOCTHBIX
BOA OT He$pTeNnpoAyKTOB

FnaBa 1. HepTenpoayKTbl B BOAHbIX
cucrtemax
e [MpnynHbl NonagaHnsa HedpTn B
NPUPOAHbIE BOJOEMbI
« HeraTnBHble NnocneaCcTBUA HEPTAHOIO
3arps3HeHns
FnaBa 2. MeToAbl OUNCTKU
NOBEPXHOCTHbIX BOA OT HEPTU
+ MexaHu4eckue crnocobebl cbopa HedTU
(HedpTecbopLUMKIN, BOHbI)
o XnmMunyeckume n MMkpobrnonornyeckme
MEeTOZbl Pa3/IoXeHUs HehTU
FnaBa 3. 9¢pPeKTUBHOCTbL U
IKosiornyeckas 6e30nacHoOCTb OUYNCTKU
« CpaBHUTeNbHbIN aHaNn3 MeToA0B
OUMNCTKN
« BoccTaHoBneHMe akoCKCTEM NOCNe
HepTSAHbIX Pa3nBOB
« HopmaTtmsbl 1 TpeboBaHKA K KauecTBy
OUMLLLEHHON BOAbI




Paspa6oTka cuctemsl | FnaBa 1. 3arpa3HeHUs aTMocpepHoOro
MNblIZ1IErasoouymcTKun ans BO3AyXa n Bbl6p0Cb| NMPOMbILLTIEHHbIX
NPOMBbILLIEHHbIX npeAnpuATUiA 5
npeanpusTiA e OcHoOBHble BMAbI 3arpsisHEHNH
aTMocdepsbl (TBEpAble YacTULbI,
ra3oobpasHble coeAVHeHNS)
e 3aKOHOJaTe/NbHble HOPMbI U CTaHAAPThI
Ha BbI6POCHI
Fnaea 2. CoBpemMeHHble MeTo/Abl Nbl/ie-
ras’ooumncTKmn
o Cyxve n MoKpble nblieynasnansarten
« Abcopbepbl 1 KaTanM3aTopbl 415 OUNCTKN
rasoBbIX BbIBPOCOB
Fnasa 3. [lpoekTnpoBaHue N BHeapeHUe
3¢ PeKTUBHBLIX CUCTEM Mbl/IE-Ta3004YNUCTKN
o TpeboBaHUS K MPOEKTUPOBAHUIO CUCTEM
OUMUCTKN BO3yXa
e OueHKa 3KOHOMMNYECKOW
LeNecoobpasHoOCTV 1 OKyrnaemMocCTun
NHBECTULNIA
e [lpakTnyeckne pekomeHaaumm no
BHEZPEHWNIO CCTEM OUUCTKN Ha
NpeAnpuUAaTUAX
dneKTpocTaTnyeckue Fnasa 1. NpuHUUnbI pa6oThbl
ocagnTenn Ans  O4YUCTKU 3ANEKTpPpOoCTaTUYeCKnX ocap,MTeneD'I

Bo3Ayxa

e DJileKTpoCTaTnyecKkoe rnosie n ero poib B
yNaBAVBaHUN YacTuL,
o KoHCTpyKumus v TUMbl
3N1eKTPOCTaTUYEeCKMX OCaLKOB
FnaBa 2. lpyuMmeHeHue
3/1eKTPOCTaTNUYECKOW OUMCTKN BO3ayXa
e OPdeKTMBHOCTL yaBAVNBAHNSA MENKMNX
as3po30/ei 1 Nblnu
« 0O6nacTn NpUMeHeHNs 3N1eKTPOCTaTUKOB
(MPOMBILLNEHHOCTb, 3HEepreTnka)
Fnaea 3. CoBepLueHCTBOBaHME U
nepcneKTUBbI 3/IEKTPOCTAaTNUYECKMNX
TexHoJiorum
e YnyduwieHune skcnayaTauMoHHbIX
nokasaresieil 31eKTpoCTaToB
« CoBpeMeHHble TeHAEHLN B Pa3BUTUN
3N1eKTPOCTaTUYECKON TEXHNKN
« Bonpocbl 3Heproa¢pPekTBHOCTY U




3Ko1Iornn

10 | KatannsaTtopbl Ansa | FTnaBa 1. ABToM0O6U/IbHbIE BbIGPOCHI U UX
HeﬁTpanm3au‘y|y| BINAHWNE Ha aTMOc<|>epy
BEDUTOMHLIX rasog| * COCTaBaBTOMOGW/IbHBIX BbIXIOMOB N UX
ABTOMOGIEH BpesHOoe BO3jencTBme
e 3aKoHojaTe/NlbHble HOPMbI N CTaHAapPThI
Mo OrpaHMYeHuno BblI6poCoB
Fnaea 2. Katanutnueckue
HelTpanusaTopbl
o [MpuHUMN paboTbl KATaNNTUNYECKUX
KOHBEpTepoB
e MaTepuanbl AN U3roTOBIEHNA
KaTanm3aTtopos (MeTassibl N1aTUHOBOM
rpynnebl)
FnaBsa 3. Mpo6nembl  ynyuywieHve
3pPpeKTUBHOCTU
o ®akTopbl, BAAIOLLME Ha JONTOBEYHOCTb
N 3beKTUBHOCTb KaTann3aTopos
o (CoBpemMeHHble JOCTVXeHNA B
pa3paboTke KaTanM3aTopoB HOBOIO
MOKONEeHWS
o [lepcnekTusbl NpYIMEeHeHUs
KaTanmu3aTopoB B 31€KTPOMOBUNSAX U
rMepuUAHbLIX aBTOMOBUIAX
11| Oumncrka BO34yXa oT | FnaBa 1. Okcnp a3oTa M OKCUA, cepbl:

OKCMAO0B a30Ta U cepbl

NpoucxoxXXxaeHmne n BospencTrene
e WcTouHnKn obpasoBaHua NOx 1 SOx B
atmocdepe
o [locneacTsnsa NMpUCyTCTBUA OKCUAOB B
aTMocdepe (KNCNOTHbIe JOXAN, CMOT)
Fnasa 2. MeToAbl oUNCTKU Bo3ayxa oT NOX
n SOx
o CenektTmBHOe KaTanTNyeckoe
BoccTaHoBneHue (SCR)
e Mokpas o4mncTKa AbIMOBbIX ra30B
(abcopbums)
FnaBa 3. CoBpeMeHHble fOCTUXKEHUNA N
AanbHelllee pasBuTUE
e JPPeKTUBHOCTb PA3NNYHBLIX METOA0B
OUYNCTKM N CpaBHeHne 3aTpaT
e BO3MOXHOCTV KOMBVHNPOBAHUS
TEXHOJIOTVIA ANA KOMIMJIEKCHOW OUUCTKN




« HanpaBneHus ganbHenLwmnx
nccneaoBaHMM B 061aCT CHUXKEHUSA
Bbl6pocoB NOx 1 SOx

12

an/IMeHEHI/Ie 6rorasoBbIX
TEeXHOJI0rnm ANl OUYUNCTKM
BO34yXa

FnaBea 1. MonyyeHue n coctas 6mnorasa
» AHa3pobHOe copaxuBaHue
OpraHnyYyecKmnx oTXoA0B
+ KoMMNoOHeHTHbIN cocTas brorasa 1 ero
noTeHU anbHble 3arpsa3HUTeNu
FnaBsa 2. OuncTtka 6uorasa oT npmmecen
o MeTogbl yaaneHunsa CO,, H,S v Bnarm
o [pnmeHeHne MeMbpaHHbIX TEXHOIOMUIA
N afcopbeHToB
FnaBa 3. MepcnekTUBbI UCNOJ/Ib30BaHUA
ouMLLEeHHOro 6morasa
e TpaHCNoOpTVPOBKa U XpaHeHne
6rioMeTaHa
e WHTerpauyusa 6rnorasa B 3HepreTuky v
MPOMBbILLNEHHOCTb
e DKOHOMWYECKMe 1 3Kosornyeckme
BbIrOZbl OT MCNONb30BaHWA brorasa

13

A3po30nbHble GUNLTPbI ANA
TOHKOIA OUMNCTKUN BO3AYyXa

FnaBa 1. A3p0o30/1 N NX BIUSSHUE Ha
3[,0pOBbE N OKPY>KaIOLLYIO cpeay
o [poncxoxzeHve n coctaB a3po30nen
e BnusHuve aspo30/IbHOr0 3arpa3HeHNs Ha
AbIXaTeNbHYH CUCTEMY N KAMAT
FnaBa 2. YCTPOMCTBO U NPUHLMN pa6oThbl
a3po30J/ibHbIX PUNLTPOB
o  OunbTpyrowme snemeHTbl (HEPA, ULPA)
« [lpouecchbl 3aZepXaHns Yyactuy, B
dbnnbTpax
Fnasa 3. MIpymeHeHUe N MoaepHM3aLMA
a3p030/1bHbIX PUNBLTPOB
o O6nacTy NpUMeHeHNsa aspo30/1bHOM
duneTpaunn (MegmumnHa,
NPOMbILLIEHHOCTb)
o [yTV yBennyeHUs oNroBeyYHOCTU U
3dPeKTUBHOCTN GUNBLTPOB
» byayuiee a3po30/bHbIX PUIBTPOB B
KOHTEKCTe 3KON0rMYeCcKom NOANTUKN

14

MepepaboTKka NNACTUKOBbIX
0TX0A,0B

Fnaea 1. NMnacTtmaccbl B COBpeMEHHOM
Mupe




e VICTOUYHWKW NNACTKOBOrro Mycopa 1 ero
pacnpocTtpaHeHne
e DKONOrnyeckrme pucku naacTMaccoBoro
3arpsa3HeHuns
FnaBa 2. TexHonorun nepepaboTkmn
nnacTtuka
« MexaHu4yeckas nepepaboTka
(ApobneHune, rpaHyNMpoBaHMe)
«  XuMunueckas nepepaboTka (MMPomns,
Jenonnmepusauns)
FnaBea 3. Mpo6nembl N nepcrneKTUBHLI
nepepa6oTKu nnacrmacc
e TpyAHOCTV CcenapaLunm CMeLlaHHbIX
BWAOB NaacTuKa
+ HoBble MaTepuanbl N pbIHKK CObITa
nepepaboTaHHOro naacTmka

15

KomnocTtunpoBaHue
OpraHn4yecKmx oTxoAo0B

FnaBsa 1. OpraHnyeckme oTxoabl N NX
3HayeHue
» (CocTaB OopraHvKy B OTX04ax U €€ posb B
npunpoje
« [pobnembl yTUAM3aLnm NULLEBbIX U
pacTUTeNbHbIX OCTaTKOB
Fnaea 2. NMpouecc KoMNocTnpoBaHUA
o CTagnn KOMMNOCTUPOBAHUA
HeobxoAVMble yC10BUSA
o [loaxogsalme TeXHONOrUY ANA AOMALLHWX
XO35NCTB N 60NbLUNX 06 BEMOB
Fnasa 3. MNpoAyKTUBHOCTb U NepcneKTuBbI
KomMnocTta
e KayecTBO Mosy4yeHHOro KOMMocTa 1 ero
NprYIMeHeHue B Ce/IbCKOM XO3A1CTBe
e DKOHOMWYeCKas BbIrosa 1
3KoNornyeckme natochl
KOMMOCTUPOBaHWSA

16

BTOpVI‘-IHoe mncnosib3oBaHue
CTpouUTEJIbHbIX OTX0A0B

Fnaea 1. CTponTenbHbIe OTXOAbI:
npo6semMa M BO3SMOXXHOCTI
« O6beMbl N pazHoObpasne CTPoOUTENbHbIX
0TXOZ0B
« [epcnekTVBbI NOBTOPHOIO
NCNONb30BaHWA CTPOUTESIBHbIX
MaTepuanos
FnaBa 2. Cnoco6bl nepepa6boTku




CTpOUTENIbHbIX OTX0A0B
e Vcnonb3oBaHve gpobsieHoro 6etoHa n
KNPMMYa B JOPOXHOM CTPOUTE/IbCTBE
« [loBTOpHOE NCMONb30BaHMe ApeBeCuHbI
N MeTanna
Fnaea 3. PbIHOK BTOPUYHbIX
CTpo/imaTepuanos
e DKOHOMWYECKMe 1 3KoNornyeckme
npevmyLLecTBa nepepaboTku
CTPOUTENbHbIX OTXO0B
« bapbepbl 1 CTUMYNbI 415 Pa3BUTUA
PbIHKa BTOPUYHOM MPOAYKLNN

17

OKkuraHuve TBEPAbIX
KOMMYHaJIbHbIX 0TX0A,0B

FnaBsa 1. MycopocXuraTtenbHble 3aBO/bl:
Heo6XxoAMMOCTb U KpUTUKA
o [lperMyLLecTBa CKUraHUs OTXOA0B Kak
cnocoba ytnamnsaumm
e DKOJIOTMYeCcKMe ornaceHus u
obLLecTBEHHbIe MPOTeCTbI
FnaBea 2. TexHonornyecKkme acnekTbl
COKuUraHus oTxoAoB
« Temnepatypa ropeHus n spems
BbIAEPXKN AN YHUUTOXEHWNSA BCeX
TOKCVHOB
» CoBpemMeHHble MycopoCxKMraroLLe neym
N KOTe/IbHble YCTaHOBKW
FnaBa 3. Bbiroabl 1 pucku
e DKOHOMWYecKas Bblroga ot
NPOV3BOACTBa SIHEPTUN Yepes OKUraHme
0TX0/0B
e DKOJIOTUYECKME PUCKU, CBA3AHHbIE C
BbI6pPOCaMM TOKCUYHbIX BeLLecTB
» byaylive nepcnekTyBbl N yaydLleHve
TEXHONOMMIN CKUraHnA

18

NMonuroHHoe 3axopoHeHwue

0oTX0A408B: I1p06ﬂeMbI
aJibTepHAaTUBbI

FnaBa 1. Mpo6nemMbl NOJINFOHHOIO
3aX0poHeHuA

e 3arpsi3HeHue NoYBbl V1 TPYHTOBbLIX BOA

e YrnepogHblli cneg v BbIbpockl MeTaHa
Fnaea 2. AnbTepHaTUBHbIE MeTOoAbl
obpallueHuns c oTxogamu

o PeuuyiknnHr n nepepabotka Kak

NPNOPUTETHbLIE CTpaTernm
e /HHOBaUMOHHbIE NOAXOAbI K YTUAU3ALNMN




(bnopasnoxeHue, Nna3MeHHas
rasnrkayms)
Fnasa 3. CTpaTermm MMHUMUM3aLnn
NOINTOHHbIX 3aXOPOHEHU
« 3akoHogaTe/lbHble NHNLMATUBbI U
HanoroBble NbroThl A/15 MOOLLPEHNS
nepepaboTkn
« O6LiecTBEHHOE NPOCBELLEeHME U
nNporpamMMbl pasgefibHoro cbopa 0TxXoA0B

19 | Buopasnaraemsble FnaBa 1. BBegeHue B 6MopasnaraemMoie
nonnmMepbl: NepcnekTuBbl u | MOJIMMEpPDI
BbIZOBbI « OnpegenenHvie n TUMNbl 61oOpasnaraembix
MaTepuanos
+ [loTpebHOCTb B 3aMeHe TPaANLIMOHHbIX
NaacTNKoB
FnaBsa 2. TeKkyLwme npuMeHeHNAa n
6apbepbl
e lcnonb3oBaHVe B ynakoBke, MeULHE U
CeNIbCKOM XO03ANCTBe
e BbI30Bbl B MPOM3BOACTBE I JOCTYMHOCTU
FnaBa 3. byayuiee 6Mopasnaraembix
nosinmepos
e HoBble HayYHble OTKPLITUSA U MHHOBALINY
e HeobxoAMMOCTb CTaHAAPTU3ALNN 1
NoAAepP>XKM OT rocyapcraa
20 | CpeacTBa CHXeHus | FnaBa 1. FopoAcKoOW LWYM Kak

LUyMOBOro BO34ENCTBUA B
ropoAacKkou cpepe

JKonormnyeckas npobnema
e BanaHwne wyma Ha 340pOBbEe U KaYecTBO
XWV3HW ropoxaH
e WcTOYHMKW LWYyMa B ropogax (TpaHcnopT,
CTPOWNTENLCTBO, MPOMBbILLIEHHOCTb)
FnaBea 2. TexHn4yecKkune cpeacTBa
CHW)KEeHUA yma
o Llymo3almTHble 3KpaHbl 1 bapbepsl
e 3ByKOMnoraoLatoLyie nokpbITUs 1
MaTepuansbl
FnaBsa 3. KomnnekcHble noaxoabl K 6opb6e
C ropoACKMM LUYMOM
s YpbaHuctnyeckue pelueHus (3enéHble
30HbI, MIAHNPOBKA YNLL)
e 3aKoHojaTe/IbHble Mepbl U
obLecTBEHHOE CO3HaHMe




21

3ByKou3sonauusa
ABepen

OKOH n

Fnaea 1. 3Bykonsonauuma B 34aHUAX
e ®usnYyeckre 0CHOBbI PacNpPOCTPaHEHUS
3BYyKa
« Posb OKOH 1 ABepeit B 06LLein
3BYKOM30/19LUM MOMeLLeHNA
Fnasa 2. CoBpeMeHHble MaTepuanbl U
TEeXHOJIOrMM 3ByKOU30aaLnNn
e MHoOrocnowHble cTek/ionakeTbl 1 ABepu C
LymMowm3onaumen
e JlononHunTeNbHbIe YNAOTHUTENN U
repMeTunkmn
Fnaea 3. lpakTnyecKkmne coBeThbl No
yny4dllieHuIo 3ByKonsonsauum
« [lpoBepka 1 3aMeHa CTapblX OKOH
ABepei
e [lpocCTble Waru Ansa caMoCTOATENbHOrO
ynyyLleHnsa N3oaaumm

22 | Wlymo3awunTHble 3KpaHbl | FnaBa 1. Mpo6aema TpaHCMOPTHOro Wyma
BAOJb TPAHCMOPTHLIX | ¢ XapaKkTepucTuKu Lyma oT
marmcTpaneii aBTOMObBUNBLHOMO U XeNe3HO40POXHOro

TpaHcrnopTa
e HopMbI AOMYCTVIMOro YPOBHS LLUyMa
B6AM3N fgopor
Fnaea 2. KOHCTpYKLUA N MaTepuanbl
LLIYMO3aLNTHbIX 3KpaHOB
e Pa3HOBMAHOCTY 3KpPaHOB (6eTOHHbIE,
MeTasnnyeckme, KOMMo3nTHbIE)
e JPbeKTMBHOCTb Pa3NNYHbIX TUMOB
3KpaHoB
FnaBa 3. BHeapeHue n o6cny>xmBaHme
LUYMO3aLLNTHBbIX 3KpaHOB
o [lpaKkTryeckme nprmMepbl yCneLwwHoro
NPUMEeHEeHUs 3KpaHOB
« TexHu4eckoe 0b6CNyXMBaHME 1
[l0/ITOBEYHOCTb 3KPaHOB

23| bopbba ¢ wymom ot |[naBa 1. BHyTpEeHHWNIA TPAHCNOPTHbIN
TpaHcnopTa BHYTpU WyM: NCTOYHUKM U nocnieaAcTBus
nomeLLeHu e BnuaHwe wyma ot 1M$TOB, 3CKaNaTOPOB

N BEHTUNSALNN
o [cnxodpusnyeckne spdekThbl
BHYTPEHHEero wyma
FnaBa 2. MeToabl 60pb6bI C BHYTPEHHUM




LLIYMOM
e YCTaHOBKa 3BYKOU3ONALMOHHbIX
NOKPLITUN N Neperoposok
e 3amMeHa LWyMHOro obopyAoBaHVs Ha
MeHee rpomMkoe
FnaBa 3. PekomeHAaLMuM no cosgaHuIo
TUXNX UHTEpPbEpPOB
« [lpaBuna BbibOpa Mebenn N OTAEN0UYHbIX

MaTepranos
o [pnmepbl yAaUHbIX apXUTEKTYPHbIX
peLueHni
24 | AKycTuKa nomewyeHunii: | Fnasa 1. Cneynédpmnka aKkyCTUKN 3aKpbITbIX
CHV)KEHMe YPOBHA LiyMa B | MOMeLLeHuiA
oducax " yue6HbIX | ° 3aBNCYIMOCTb aKyCTNYECKMUX CBOMNCTB OT
3aBejeHNAX $OpMBbI N pa3mMepoB NoMeLLeHUs
e DX0 U peBepbepauyysa kak GakTopsbl
YXYALIEHWA CNbILLMMOCTN
Fnasa 2. MaTepuansl un pewueHna ansa
ynyduieHus akycTuku
e 3ByKOMNoOrioLatoLye naHeam n
NOKpPbITUA
«  MobunbHble Neperopoakun 1 apyrue
npucnocobaeHns
FnaBa 3. MNpakTnyeckmne peKkomMmeHaauum
Nno yny4LueHuIo aKyCTUKu
« Kak BblbpaTb noaxoAdALLme maTepuaibl U
Pa3MecTuUTb UX
e YyeT aKyCTYecknx ocobeHHoCTer npu
nepensaHnNpoBKe 0pUCOB 1 KNaccoB
25 | Ucnonb3oBaHue FnaBsa 1. 3ByKOM3015LMS B CTPONTENLHON
3BYKOU3OJIUPYHOLLNX npakTunke
MaTepnanos g| ¢ Bvabl cTpOUTENBHbIX KOHEprKLLMVI N nx
cTponTenbcTBe 3BYKOM30/IALMOHHbIE CBOMCTBA

« OCHOBHbIe 33424/ 3ByKOM301ALNN B
AOMax 1 0bLLeCTBEHHbIX 34aHUAX
Fnaea 2. CoBpemMeHHble
3BYKOU30JISILUOHHbIE MaTepuabl
* MwuHepanbHas BaTa, NEHOMONCTUPON U
Apyrvie nonynspHele MaTepuansi
e VIHHOBaUMOHHbIE MPOAYKTbLI A5
30 PeKTUBHON 3BYKOMU30NALMN
Fnasa 3. lpyuMmeHeHUne




3BYKOM3O0/IILMOHHbIX MaTepuasnoB B
npoekTax
« OnTMManbHoe pacrnosioXeHne
3BYKOW30/ISILMOHHbIX CIOEB B CTEHAX U
nepekpbITUsAX
« PekomeHzauuuv no BbIboOpy MaTepranos
B 3aBUCMMOCTM OT TUMNA 34aHNS

26

Aemnowmpyrowme
dyHAAMEHTDI Ans
CH)KeHMs BUGpauunii

FnaBa 1. OcHoBbI seMmné$pupoBaHUA

BM6pauui
o [puHUMNbI paboTbl AeMNPUpPYOLLMX
dyHAamMeHTOB

e Martepuansl 1 KOHCTPYKLMN,
NCnonb3yemble AN 4eMNPUpPoBaHNSA
FnaBa 2. MNpnmeHeHne aemnéunpyroLmnx
dyHAaMEHTOB B CTpOMTENbCTBE
* [pnMepbl NCMOJIb30BaHUS B BbICOTHbIX
3[,aHNAX 1 MOCTaxX
e OueHka 3¢pdeKTUBHOCTA U
3KOHOMUYHOCTW NPUMEHEHNS
Fnaea 3. NepcneKTBbI pa3sBUTUA
AeMnenpyroLLnNX TEXHONOTNIA
e HoBble MaTepuanbl N METOAbI
AemndrpoBaHuns
e [porHo3mpyemblii pocT Cnpoca Ha Takue
peLueHns B byayLiem

27

AKTUBHbIE CUCTEMDI
nopaBneHns BU6paunii

Fnasa 1. MpMHUUNLI aKTUBHbLIX CUCTEM
nopaBseHUs BU6paunii
« Kak paboTaroT aKTUBHbIE CUCTEMbI
(AaTyUVKN, NCNOJIHNTENbHbIE MeXaHV3Mbl)
e OCHOBHbI€ TUMbI aKTUBHbIX CUCTEM
FnaBa 2. lpyuMeHeHUe aKTUBHbIX CUCTEM B
NPOMBbILLJIEHHOCTU U CTPOUTENLCTBE
* Vcnonb3syemsblie npumMepsbl B
MALLUNHOCTPOEHUU N Ha CTPOMNNOLLLAAKAX
e AHannM3 npenmyLLecTs 1 HeA0CTaTKOB
aKTVMBHOIoO NoAxoja
FnaBea 3. byayliee akTUBHbIX CUCTEM
nopaBseHUs BU6paumnii
e  WHTerpauus c MHTennekTyasbHbIMN
cucTtemMaMu ynpas/ieHUS
e BO3MOXHOCTU ANSA AaNbHeNLero
COBEpPLUEHCTBOBAHWSA TEXHOJIOMUIA




28

AmopTunsaTtopsbl

Ans

raweHmsa Bu6paumnin mawmnH

M MmexaHnsamosB

Fnaea 1. Bubpauum B MmaumHax v
MexaHn3max
o [pWYVHBI BO3HNKHOBEHWA BUBpaLii B
TexHuke
e BnusaHwne Bnbpauyunin Ha U3HOC n
HaLeXHOCTb 060pYyA0BaHUSA
Fnasa 2. Tnbl aMmopTU3aToOPOB U X
byHKUMNN
« Pe3nHoBbIe, NPYXUHHbIE 1
rmapasanyeckrie amopTM3aTopsl
« Bbibop noaxoasiero tmna
amopTm3aTopa ANA KOHKPETHOW 3aauu
MnaBsa 3. ONTMM3aLMa NCNONb30BaHUA

aMopTU3aTopoB
e YnydlleHne aMopTM3aLMOHHbIX
XapaKTepucTnK

« CoBpeMeHHble TeHAeHLMN B
NPOEKTUPOBAHUN aMOPTU3NPYHOLLLET

TEXHUKU
29 | Bubpaummn B TpaHcnopTe: [ FnaBa 1. Bubpauum B TpaHCMOPTHbIX
3almMTa naccaXxmpos  u | CpeAcTBax
rpy3oB e [pWYKrHBI BO3HNKHOBEHWSA BUBpaLii B
noesgjax, camoneTax v aBTOMObUNAX
« BnusaHune Bnbpauyunin Ha kKombopT
NaccaXXMpoB N COXPaHHOCTb MPy30B
FnaBa 2. MeToAbl 3aLMThI OT BUGpauuin B
TpaHcnopTe
« [pnmeHeHne aMoOpTN3aTOPOB U
AemMndepoBs B NojBeECKaXx
« Vicnonb3oBaHme BMOPOMOriOLLAOLLMX
MaTepranos B Ca/I0OHAxX N rpPy30BOM
oTceke
FnaBa 3. byayuiee TpaHCNOPTHOM
BM6GpoO3aLmnThI
e HoBble TeXHOMOTN ANA CHUXEHWSA
BMG6paunm
o TpeHabl B NpOeKTNPOBaHNM TPaHCNopTa
C y4eToM BMbpaLmi
30 | SBawUTHbIE 3KpaHbl oT | FnaBa 1. MpHUMNLI 3KpaHNPOBaHUSA

3/1eKTPOMAarHUTHOro
U31yYeHuns

3/1eKTPOMarHUTHbIX nonem
o ®du3MYeckne OCHOBbI 3KPAHNPOBAHNSA
OM-n3nyyeHnin




« MaTepuansl, NpyMeHsieMble AN15
CO3ZaHuA 3aLMTHbIX 3KPaHOB
Fnasa 2. l[pyMmeHeHne 3aWUTHbIX 3KPaHoOB
B Pa3/INYHbIX 0611acTAX
e JKpaHMpoOBaHMe Paboumx MecT U XUbIX
NOMeLLEHN
« Vicnonb3oBaHme 3KPaHOB B 3/1€KTPOHHO
annapartype v TpaHcrnopTe
FnaBea 3. NepcnekTuBbI U Npo6nemsbl B
co3aaHnn 3¢ PeKTNBHbIX 3IKPaHOB
« HoBble pa3paboTkm B 06n1actu
3KpaHVpPYOLLMX MaTepnanos
o C/IOXHOCTW N OrpaHNYeHns nNpu
MaCCOBOM MPUIMEHeHNN 3aLLMTHbIX

3KpaHOB
31 | dneKkTpomMmarHuTHble nonda | FnaBa 1. dneKTpoMarHUTHbIE Nos
nan: HOPMbI 7] Mepbl BbICOKOBOJIbTHbIX JINHWUIA aneKTponepenay
6e30nacHoCTM (n3m
e VICTOUHUKN V1 YPOBHW 31EKTPOMarHUTHbIX
nonew sBokpyr JI30
« CaHuTapHble N TUrieHNYecKe HOpPMbl
Ana J1311 B HaceneHHbIX MyHKTax
Fnasa 2. OueHKa pUCKOB N MeTo/bl
3aLWuThl
* VccnepoBaHve BO3MOXHbIX HEraTUBHbIX
3¢ PeKkToB 3N1eKTPOMarHUTHbIX Nosnen
nan
e 3aWUTHbIE MeponpuUsaTUS 1 NpaBuia
6e30MacHOro pacnonoXeHUs Xnnbs
oTHocuTenbHo J13M1
FnaBa 3. CoBpeMeHHOe COCTOssHue n
nepcneKTuBhbI
« HayuHble gebatbl 0 BAnAHUMK JIII Ha
30pOBbe
e HanpasneHvs yny4leHnss HOPMaTUBHbIX
[LOKYMEHTOB W MOBbILLeHVe
06LLecTBEHHOM 0CBEAOMNIEHHOCTH
32 [ 3nekTpomMmarHuTHoe Fnasa 1. Heo6x0ANMMOCTb 3KpaHUPOBaHUS
3KpaHWpoBaHMe  pa6oumx | pabounx mecrt
MecT e BaunsHne s3n1eKTpoMarHUTHbIX Nonen Ha

3,0p0OBbe PaboOTHMKOB B
NPON3BOACTBEHHbIX YC10BUAX




e TpeboBaHuA K pabounmM MecTaM B
OTHOLUEHWI 31eKTPOMarHNTHOV
6e3onacHoCTA

FnaBa 2. MeToAbl U cpeacTBa
3KpaHMpoBaHUA

+ [pnmeHeHMe 3aWKNTHbBIX 3KPaHOB A
KabuH

o TexHu4yeckme npremMbl N0 CHUKEHUIO
YPOBHS 31€KTPOMAarHUTHbIX Nonei Ha
paboyem mecTe

FnaBa 3. OueHKa 3¢pPeKTUBHOCTU N
nepcneKTUBbI pasBUTUSA IKpaHUPOBaHUS

«  KpuTepum oueHKM 3aLnLLLEHHOCTH
pabouero mecta

+ HoBble pa3paboTkn B 061actu
3N1eKTPOMAarHUTHOro 3KpaHNPOBaHUS

33

CpeacTBa NHAMBUAYaNbHON
3aLWnThI oT
3/1eKTPOMarHUTHOro
U3nyyeHuns

Fnasa 1. OCHOBbI INYHOM 3aWMTbI 0T SMU
e YeMm OnacHbl BbICOKME YPOBHU
3N1eKTPOMArHUTHOIO N3Ny4YeHUs AN
yenioBeka
e OCHOBbI NPOEKTUPOBAHWSA CPEACTB
NHANBUAYANbHOM 3aLLUNThI
FnaBa 2. Buabl nHaANBUAYanbHbIX CpeAcTB
3aWnThbI
« CneuwvanbHas ogexaa 1 akceccyapbl
o LWNTKN 1 0YKM ANSA 3aLMThI F1a3 OT
31eKTPOMArHUTHOIO N31yYeHUs
FnaBa 3. 3¢p¢PeKTNBHOCTb U NpaKTUYecKoe
npymeHeHue
o OueHka 3ddeKkTUBHOCTY CpeacTB
NHANBUAYANbHOM 3aLLUNThI
« PekomeHaauun No NpaBuIbHOMY
MCNONb30BaHWIO 3aLLMTHbBIX CPeACTB




