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TunoBble 3agaHUA AN KOHTPOJIbHOW pa6oTbl (7 cemecTp):
Huxe npeacTaBneHbl CxemMbl annapaTtoB OYMNCTKN CTOYHbIX BOA. Heobxoammo

yKa3aTb: MeTO/, OUYNCTKW, Ha3BaHHUEC almapara, J1aTh pa3BCPHYTHIC IMOSICHCHHUS IIPUHIUIIA €TO
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TunoBble BONPOCHI A1 KOHTPO/IbHOW pa6oThbl (8 cemecTp):

Knaccndukaumss mMeTofoB MepepaboTkm U 06e3BpexmBaHus TBepAbIX
OTXOJ0B.

CopTMpOBKA MyCOpa: OCHOBHble 3Tamnbl, MyTW peLleHnss npobnemsl.
TexHonornyeckasi cxema MycopoCoOpPTUPOBOYHON CTaHLMN.

STanbl nNpeABapuUTENbHOW MOATOTOBKM W MNepepaboTky OTXOA0B, WX
XapakTepucTumka.

MycopocokuraHme.  OCHOBHble  TUMbl  OKUTAOLWMX  YCTPOWNCTB, WX
XapakTepucTuka.

MexaHun4eckasi nepepaboTka TBeEpPAbIX OTXOA0B.

BroTepMunyeckre MeToabl NepepaboTKn OTXOAOB.

TexHonornm nepepaboTkn 1 yTUAM3aLMM OTXOA0B MniacTMacc.

TexHonornm nepepaboTkn 1 yTUAM3ALUN OTXOL0B PE3UHDbI.

TexHonornv nepepaboTkn 1 yTUAM3aLUN OTXOA0B KapToHa 1 bymaru.

10.TexHONOrMM NepepaboTkn N yTUIN3aLMK OTXOA0B CTeKN1060s.
11.BTopryHOe ncnosnb3oBaHvie MeTan 0B 1 CM1aBOB.

TunoBble BONpockl (3alaHNA) K 3a4eTy U 3K3aMeHYy:

Bonpockl K 3aueTy (7 cemecTp):
Xapaktepuctmka CTOYHbIX BOA W WX 3arpasHeHHocTn. Knaccndukauyms
nprvmMecei B CTOYHbIX BOAAX.
TeopeTnyeckne 3aKkOHOMEPHOCTY MPOLLEXXMBAHUNSA CTOYHOW BOAbI.
PelueTku, BUAbI, 061aCTb NPUMEHEHUS, MPUHLXN A4eACTBUS.
CuTa, BMUAbI, 061aCTb NPUMEHEHUS, MPUHLNN AeACTBUS.
TeopeTnyeckne 3aKOHOMEPHOCTW OTCTaMBaHUSA CTOYHOW BOAbl. PakToOpbI,
BAMsAOLWME Ha 3PdeKTUBHOCTb OTCTaNUBAHWNSA CTOUHbIX BOA,
OTCTOVIHUKW, BUAbI, 061aCTb NPUMEHEeHUs, NPUHLWN AeACTBUS.
MeckonoBku, BUAbI, 061aCTb NPUMEHEHMNS, MPUHLXN 4eACTBUS.
®PunbTpoBaHME CTOYHbIX BOA. Tunbl GUABTPYHOLWMX MNeperopojok, ux
XapaKTepuCTUKHN.
Tunbl Y KOHCTPYKUMN GUABTPOB AN OUNCTKMN CTOUHbIX BOA,
CoBpeMeHHble crnocobbl HeWTpanM3aumm CTOYHbIX BOJ. AnnapaTtypHoe
odopMeHme npouecca.
XnMu4yeckoe  OKMC/eHMe npuMecel  CTOYHbIX  BoJA. AnnapatypHoe
odopMeHne npouecca.
XnMpnyeckoe BOCCTAaHOB/IEHME, KaK MeToj peKyrnepauun LeHHbIX NpuMecei.
AnnapaTypHoe odbopMeHne npouecca.
Koarynauua w ¢nokynaumsa, cyTb npouecca, MNpUMeHseMble peareHThbl,
annapartypHoe opopmeHue.
Apcobuus. CoBpeMeHHble aAco6eHTbl, CNocobbl KX pereHepauun. Tunebl,
CTPOEHMe 1 NPUHLMN AeNCTBUSA agcopbepos.
dnoTtauus, BUAbI, OCHOBbI MeToAa. AnnapaTypHoe obopMeHme npouecca.
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JKcTpakumsa. TpeboBaHMA K 3KCTpareHTaMm. PereHepauus 3KCTpareHTOB.
AnnapaTtypHoe odopmaeHe npoLiecca.

NOHHBIV 06MeH. ObnacTb NpuUMeHeHWs, annapaTtypHoe opopmieHue.
MeMb6paHHble MeTOoAbl OUYUCTKM CTOYHbLIX BOA. AnnapaTypHoe opopmaeHue
npouecca.

dnekTponms. CyTb npouecca, annapatypHoe opopmaeHue.

dnekTpoamanuni. CyTb npouecca, annapaTtypHoe obopmieHue.

YcnoBusa 6MOXMMNYECKOr OYNCTKU. MUKPOOPraHn3Mbl, NpUMeHseMble Ans
OYMCTKWN CTOYHbIX BOA.

A3pobHble MeToAbl oUnCTKM CB B MCKYCCTBEHHbIX YC10BUSAX. AnnapaTypHoe
obopmneHme npouecca.

A3po6bHble MeToAbl ouncTki CB B ecTecTBeHHbIX YCN0BUSX. AnnapaTypHoe
obopmneHme npouecca.

AHaspobHoe cobpaxmBaHue TBepAblX 0CaAKOB KOMMYHa/IbHbIX CTOKOB.
NcTouHmkn  3arpsisHeHUss  atmocdepHoro  Bo3gyxa. HopmupoBaHue
rMrmeHnYeckKnx napaMeTpoB aTMochepHOro BO3ayxa.

paBUTaUMOHHOE oOcCaxzeHne aspo3oneil. AnnapatypHoe odpopmneHmne
npouecca.

NHepuMoHHOE ocaxaeHune aspo3osie. AnnapatypHoe odpopmieHue
npovecca.

LileHTpobexHoe ocaxgeHne aspo3oneil. AnnapatypHoe odopmaeHue
npovecca.

CywHocTb npouecca ¢uUAbTpPoOBaHUA aspo3oser. Tunbl  GUABTPYHOLLMX
neperopoAok.

Tvnbl  GUNBLTPOB, WX XapakTepuUCTUKW. PereHepauus QUABTPYHOLLNX
MaTepuanos.

CywHOCTb npouecca MOKPOro nblieynaBanBaHUSA, AOCTOMHCTBA U
HeJoCTaTKu.

Tvinbl annNapaTos AN MOKPOro MblneynaBanBaHWUS.

CyTb npouecca >31eKTPUYeCcKOr OYUCTKM ra3oB. TuMbl 31eKTPOAOB, WX
XapaKTepuCTUKN.

AnnapaTypHoe obopMieHne 31eKTPUYeCcKOn OUYNCTKN ra3os.
ApcopbumoHHaa o4ncTka rasoB. TpeboBaHus kK agcopbeHTam. Obnactb
NpUMeHeHus.

A6COpPOUMOHHAA oO4YnCTKa ra3oB. TpeboBaHus K abcopbeHTam. O6nactb
NpUMeHeHus.

Tepmuyeckoe okucnieHe ra3oB. O6nacTb MNpUMeHeHus, annapaTypHoe
odopMeHme.

KaTanntnyeckas OYMNCTKA rasos. KaTanmnsartopesl, MPOMOTOpHI,
KaTannTunyeckue sabl.

Bonpockl K 3Kk3amMeHy (8 cemecTp):
OcCHOBHbIe BUAbI OTXOA0B, X KpaTKas XapakTepucTurka.
JKoJiornyeckrie 0CoO6eHHOCTN N NCTOYHVK 06pa3oBaHMA OTXOZ0B.
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MNpuHUMNbI Knaccmbumkaumm oTXo40B.

Knaccnoukauyms HopmaTtreos kadectBa OC 1 NpUHLUMUMbI UX onpeaenieHus.
Knaccndumkaums meTofoB nepepaboTkym M 06e3BpexvBaHus  TBepAbiX
OTXOZ0B.

CopTnpoBKa Mycopa: OCHOBHbIe 3Tanbl, NyTX peLleHns Npobaembl.
TexHonormnyeckas cxema MycopoCopTUPOBOYHOM CTaHLM.

STanbl MpeABapuUTENbHOM MOArOTOBKM U rnepepaboTkm OTXO[0B, WX
XapaKTepucTuka.

MycopocxkuraHme.  OCHOBHble  TUMbl  OKUTawLWMUX  YCTPOMCTB, WX
XapaKTepucTurka.

MexaHn4eckas nepepaboTka TBepAbIX OTXO40B.

BuoTtepmMmumnyeckne metoabl nepepaboTky OTXOA0B.

TexHonormn nepepaboTkn N yTUAM3aLMUM OTXOA0B NaacTMmacc.

TexHonorny nepepaboTkn 1 yTUAN3aLUN OTXOA0B PE3VHbI.

TexHonoruu nepepaboTkn 1 yTUAU3auum oTX040B KapTOHa 1 bymarn.
TexHonoruv nepepaboTkn 1 yTUAN3aLumM OTXOA0B CTEK10601.

BTopruHoe ncnosnb3oBaHvie MeTan0B 1 CM1aBOB.

MNepeuncnute TpeboBaHUS K COBPEMEHHbIM MOJUroHaM AN pa3MeLleHuns
TBEpPAbIX KOMMYHa/IbHbIX OTXO/0B.

MNepeuncnute TpeboBaHUS K COBPEMEHHbIM MOJUIOHaM AN pa3MeLleHuns
MPOMBbILL/IEHHbIX OTXOAOB.

TpeboBaHMs K BbI6OpYy MecTa A5 pa3MeLLeHMst MoANroHa OTXO40B.
[poekTrpoBaHMe 1 yCTPOWCTBO MOANUIOHOB A/ pa3MeLleHNs OTXOA0B.
CxeMbl pa3meLLeHnsa 0TX040B Ha TePPUTOPUN MOSIUTOHA.

PekynbTrBaumsa NosMroOHOB AN1A pa3MeLLeHNsa OTXOA0B.

Brnabl LLYMOB, X XapakTepuUCTUKy;

Knaccnédwukaums cpeicTs 3almThl OT LLUYMA;

3BYKOMOMNOLLEeHME: MPUHLMBI, XapaKTepPUCTUKW, COCObbI BOM/OLLEHUS.
3BYKOM30NALMS: NPUHLMNMBI, XapaKTepUCTUKN, CNOCO6bI BOMJIOLEHUS.
AKyCTn4Yeckoe 3KpaHvpoBaHue.

AKTMBHaA 3aL4MTa OT WyMma.

CpeactBa HAMBUAYA/IbHOM 3aLWUThI OT LUyMa.

NcTouHmnKN 1 BUABI BUGpaumun.

XapakTepucTkn sBnbpaumu;

Bubpounsonsiuma: NpuHLMMbI, XapakTePUCTUKIK, CMOCOBbI BOMIOLLEHNS.
BubponornolieHne n BubpogemMnorpoBaHme: NPUHLMMbI, XapakTePUCTUKM,
Cnocobbl BOM/IOLLEHUS.

NHAMBMAYyanbHble CpeACTBa 3alUThl OT BUBpauunu.

Knaccndurkaymsa snekTpoMarHUTHbIX Mosier N N3nyyeHni.
3awwuTa ot OMI B ycnoBumsx bbita.

CpeactBa IHAMBUAYaANbHOW 3aWwmnThl oT SMU.

Obwue NpnHUUNbI 3awmTbl OT M1 Ha NPoM3BOACTBe.
SKpaHmnposaHvie SMT1.



MprMmepHblie 3aa4m K 3K3aMeEHY:

OBECIMEYEHWE 3ALLNTBI OT LUYMA
3agaHue: PaccumTaTb 3ByKOMoraowawLwme obanLoBKN AN UCTOYHMKA C
LLYMOBBLIMU XapakKTepucTukamu, NpuBeseHHbIMY B Tabn.1.

Tabmuna 1 — 3mepeHHbIe ypOBHU 3BYKOBOTO JIaBJICHUS HCTOYHHKA ITyMa

Benuny YpOBHV 3BYKOBOI0 AaB/ieHVsi B OKTaBHbIX M0JIocax 4actoT, Ab
NHa 63 125 250 500 | 1000 | 2000 | 4000 | 8000
Lp 118 110 106 97 96 95 92 88

OBECIMEYEHUE 3AWNTBI OT BUBEPALN
3agaHue:  CnpoekTMpoBaTb  MPYXUHHbIM BUGpomsonATop AN
060pyAoBaHNs, 061a4atoLLErO XapakTepucTukaMu, NpuBeAeHHbIMM B Tab.2:

Tabnuua 2 - icxogHble aHHble K 3a4aHUI0

Macca obopysnoBaHus, m (k2) 600
YactoTa konebaHWin BblHYyXAatoLen Ccunbl, f; 15,0
(f'y)
YpoBeHb B1nbpockopocTu, Ly (0b) 99,8
Bpems Bo3gencTeus, t (4) 5
TeMbl N CTPYKTYpa KypcoBoi pa6oThbl
Ne Tema KypcoBoVi pa6oTbl MnaH KypcoBoii pa6oThbl
CoBpeMeHHble meToAbl [ FTnaBa 1. OCHOBbI BOAOOUYUNCTKN
OUUCTKM NMNTbEBOU BOAbl ° MCTOpI/Iﬂ pasBnTUA TexXHoNornm

OUMNCTKU BOAbI
. BaxxHenwve uenm v 3agayn
BOZOOUNCTKN
FnaBa 2. CoBpeMeHHble noaxoabl K
O4YNCTKE BOAbI
. PU3NKO-XMUNYeCcKe MeTo bl
(dbnnbTpayms, agcopbuus,
MOHHOOBOMeHHbIe npoLecchl)
. Bronornyeckne metozbl 0UYNCTKM
. HoBble TexHoOrnyeckme paspaboTkm
(MembpaHbl, 06paTHbLI 0CMOC)
FnaBa 3. OueHkKa 3¢pPpeKTUBHOCTU U
nepcrneKTUBsbI
. CpaBHeHwVe CyLLecTBYOLWMX METOA0B




OYNCTKW BOAbI

. MepcnekTVBbl Pa3BUTUS HOBbIX
TeXHONOrnw

. DKOHOMMUYECKME U IKONOrnYeckme
acnekTbl BOJAOOYNCTKUN

dTOopMpoBaHue v | TnaBa 1. Ponb ¢$TOpa B opraHnsme
AedTOopupoBaHuMe BOAbI Henoseka
. 3HaueHve ¢Topa AN 340p0BbA 3y60B
N KOCTen

. MNpobnema n3bbITKa N HeJOCTaTKa
dTopa B BOAE
FnaBa 2. MeToabl pTOPMpPOBaAHUSA U
AedpTOopupoBaHUA BOAbI
. JobasneHne ¢Topa B BOAY
(nobaBOYHbIE METO/bI)
. YaaneHue nsbbITouHoro propa
(nedTOopUpoBaHue)
Fnaea 3. MpakTnyeckoe npumMmeHeHne N
perynupoBaHwue
. OnbIT pasHbIX CTPaH B
perynpoBaHun cogepXxaHmnsa ¢topa
. JKonornyeckme n MeanumHckmne
nocneAcTsus
dTopmnpoBaHusa/gedToprpoBaHus

YpaneHue Xenesa v | FTnaBsa 1. NMpucyTcTBMe XXenesa um
MapraHuya w3 noA3eMHbix | MapraHua B NpupoAaHbIX BoAax
. eoxrmMmnyeckme ycnoBsus
06pa3oBaHUA COeJNHEHWU Xese3a U
MapraHua
. BpeaHoe BO3elcTBME NOBbILLUEHHOMO
CoZlep>XXaHnA Xenesa n MapraHua Ha
KayecTBO BOAbl
Fnasa 2. MeToabl yaaneHwus >xenesa un
MapraHua
. OkuncnnTenbHble MeToAbl (a3pauus,
KaTann3npoBaHHOE OKUC/IEHNE)
. CopbUMOHHbIE N MEMBPAHHO-
COpOLUMOHHBbIE TEXHONOMNN
Fnaea 3. OnTMM3ayma npouecca
OUYMNCTKM N KOHTPOJIb KayecTBa
. Kputepun Beibopa meToja yaaneHus
»Kenesa n mapraHua

BOJ,




. ABTOMaTM3aLMA KOHTPOAS npoLecca
BOZAOOUMNCTKMN

. JKCnayaTaunoHHble 3aTpaThbl U
3pdeKTUBHOCTL METOA0B

Ae3snHdekuymns BoAbl | FTnaBa 1. Mukpo6unonornyeckas
XnopupoBaHuem n 6e30MacHOCTb BOAbI
030HMpOBaHMEM . OnacHOCTb MaToreHHbIX
MUKPOOPraHM3MoB B BOJe
. TpaAnUNOHHbIE N COBPEeMEHHbIe
MeToAbl Ae3VHbeKunmn
FnaBa 2. XnopupoBaHMe y 030HUpPOBaHMe
BOAblI
. MpenmyuiecTBa N HeZOCTATKN
XI0pMpPOBaHUS
. Ocob6eHHOCTM 030HMPOBAHUS BOAbI U
ero rnpevimyLLiecTsa nepeg,
XJIopypoBaHMeEM
FnaBa 3. besonacHOCTb 1 oNnTUMU3aLUA
Ae3H}PEeKLMOHHbIX NPoLLeccoB
. YnpasneHve pyckamu npu
NCNONb30BAHNM X/10Pa M 030HA
. KoHTponb KayecTBa BOAbl Nocne
Ae3nHdexkymn
. TeHAeHUMM Nepexoa K
KOMBVHNPOBAHHbIM MeTOAaMm
AesnHdexkymn
TexHonorus obpaTtHoro | FnaBsa 1. MpuHUWMNbI paboTbl 06paTHOro

ocMOCa B BoagonoaroToeke

ocMoca
. OCHOBHble ¢pur3mnYeckme OCHOBbI
npoLiecca obpaTHOro ocMoca
. NcTopus n pa3BuTre TEXHONOMNN
FnaBa 2. MpumeHeHne o6paTHOro ocMmoca
B BOZ,ONOAroTOBKE
. Cdepbl NprMeHeHUs (bbITOBbIE,
NPOMbILLNEHHbIe YCTAaHOBKM)
. OrpaHu4eHns 1 BO3MOXHble
npo6aemMbl Npy 3KCNayaTaumm
Fnasa 3. YnyuweHmne 3¢pPeKTUBHOCTU U
HOBbl€ FOPN30HTbI
. CoBepLUeHCTBOBaHME MeMbpaH
cmcTeM obpaTHOro ocMmoca
. KombunHaumsa obpaTtHoOro ocmoca ¢




APYTMMU MeTOAaMU OYNCTKMU
. JHepreTnyeckas 3¢beKTUBHOCTb U
3KOHOMUYHOCTb TEXHONOINI

Ouncrtka BoAbl OT THAXKENbIX

FnaBa 1. Ts)xkénble MmeTasnbl B BOAHOWN

MeTaN/oB cpepe
. NCTOUHUKI NOCTYNIEHNSA TAXENbIX
MeTasnnoB B BOAY
. TokcnuHble 3bdekTbl TAXKENbIX
MeTaslIoB Ha 3KOCUCTEMY U 340POBbe
yenoseka
FnaBa 2. MeToAbl OUNCTKU BOAbI OT
TAXKENbIX METaN10B
. NOHHble 06MeHHUKU 1 aacopbeHThl
ANSA yAaneHus TAKENbIX MeTal10B
. MeM6paHHble TeXHONOMN Y
3NeKTPOXMMUYECKe MeToAbl
Fnasa 3. NoBbilWeHUe 3¢ PeKTUBHOCTU U
yrnpassieHue rnpoweccamm OUNCTKN
. OnTuManbHble NapameTpbl NpoLiecca
OUMNCTKW OT TAXKESbIX MeTaNN0B
. ABTOMaTM3aUMA ynpaBaeHus
CUCTeMaMM OUNCTKU
. Mpo6aeMbl BTOPUYHOIO 3arpsisHeHNs
N NX peLueHmne
Ouuncrtka noBepXHOCTHbIX | FTnaBa 1. HepTenpoayKTbl B BOAHBIX

BOA OT HepTENpoayKTOB

cucremax
. MpuynHblI NonagaHnsa HebTn B
NPUpPOAHbIe BOAOEMbI
. HeraTneHble nocneacTBms HEGTAHOIO
3arps3HeHuVs
FnaBa 2. MeToAbl OUNCTKUN
NOBEPXHOCTHbIX BOA OT HepTMN
. MexaHun4eckne cnocobbl cbopa HedTH
(HedTecbopLLMKN, BOHbI)
. XuMunyeckme n Mmkpoburonormnyeckme
MeTO/bl Pa3noxeHNs HebTu
FnaBa 3. 9¢pPeKTUBHOCTb U
JKosornyeckas 6e3o0nacHoOCTb OUYNCTKU
. CpaBHUTENbHbIV aHaNN3 MeToL0B
OUUNCTKN
. BoccTtaHoBNeHMe 3kocncTeM nocne
HedTAHbIX Pa3nNMBOB




. HopmaTuBbl 1 TpeboBaHUSA K KauecTBy
OUULLEHHOV BOAbI

Paspa6oTka cuctemsbl | FnaBsa 1. 3arpA3HeHNs aTMochepHOro
MbINErasoouncTKu pnsa | Bo3ayxa um Bbl6p0CbI NMPOMbILLUIEHHbIX
NPOMBILLIEHHBIX npeAnpuATMiA 3
npeanpuATHiA . OCHOBHble BI/I"AI:I 3arpsa3HeHun
atMocdepbl (TBEépAble YacTuLbl,
ra3oobpasHble coejnHeHNs)
. 3akoHoAaTeIbHbIe HOPMbI U
CTaHAapTbl Ha BLIGPOCHI
Fnasa 2. CoBpemMeHHble MeTo/bl Nbljie-
ras’ooumncTKmn
. Cyxve n MOKpble NblieynasnvBaTen
. Abcopbepbl 1 KaTanmsaTopbl N5
OYMNCTKM ra3oBbIX BbIGPOCOB
Fnasa 3. poeKkTnpoBaHMe N BHeApeHMe
3¢ PpeKTUBHbLIX CNCTEM NblNe-
ras’ooumcTKm
. TpeboBaHUS K MPOEKTUPOBAHNIO
CUCTEeM OYNCTKM BO3AYXa
. OueHka 3KOHOMUYecKom
Len1ecoobpasHOCT 1 OKYyNnaemMocTu
NHBECTULNIA
. MpakTnyeckne pekoMeHaauum no
BHEAPEHMIO CUCTEM OUMCTKN Ha
NpeAnpuUaTUSaX
dneKTpocTaTnyeckue Fnasa 1. MpuHUWNbI paboTbl
ocagmnTenu ans OUUNCTKU | INEKTPOCTAaTUHECKUX OcaAVITeJ'IEI‘;I
BO3AyXa . JneKTpocTaTMyeckoe rnose v ero posb

B y/1aBAVBaHUN YacTunLy
. KoHCTpyKUMS 1 TUNbI
3NeKTPOCTaTUYeCKNX OCaAKOB
Fnasa 2. NpymeHeHwne
3NEeKTPOCTaTNUYECKOW OUUCTKN BO3AyXa
. O¢ddeKTUBHOCTL yNaBAVBaHUSA
MeJIKMX a3p030J1eli U Mbinu
. Ob6nactn NnpyMeHeHns
3N1eKTPOCTaTUKOB (MPOMbILLNEHHOCTb,
3HepreTrka)
Fnaea 3. CoBepLueHCTBOBaHMe U
nepcneKTUBbI I/1IeKTPOCTaTUHECKUNX
TexHosorum




. YnayJylieHue skcnayaTaumoHHbIX
nokasaTtener 3NeKTpoCTaToB

. CoBpeMeHHble TeHAeHLN B
Pa3BUTUW 31€KTPOCTATUYECKON
TEXHUKN

. Bonpockl 3HeproadpekTMBHOCTN U
3KON0rn

10

KaTtanusaTopsl ansa
HeATpanmMsaumm BbIXJIOMHbIX
rasoB aBTomMmoébunein

FnaBa 1. ABTOMO6UNbHbIE BbIGPOCHI N NX
BAVSAAHWeE Ha aTMocpepy
. CocTaB aBTOMOOW/IbHbIX BbIXJIONOB U
NX BpeAHOe BO3JeNcTBme
. 3aKkoHoAaTelbHble HOPMbI U
CTaHAAPTbI MO OrPaHNYEHNIO BbIOPOCOB
Fnasa 2. Katanutnueckue

HeiATpanusaTopbl
o  MMpuHUMN paboTbl KATANUTUHECKNX
KOHBEpTEpOB

. MaTepwanbl 415 N3roToBAEHNS
KaTann3aTtopoB (MeTan/bl NA1aTUHOBOM
rpynnbl)

Fnasa 3. Mpo6nemsbl n ynyuylieHve
apPeKTUBHOCTU

. PaKTopsbl, BANAIOLME Ha
AONTOBEYHOCTb 1 3G eKTUBHOCTb
KaTannm3aTtopoB

. CoBpeMeHHble JOCTUXEeHWUS B
pa3paboTke KaTann3aTopoB HOBOIO
NOKONEeHsA

. MepcnekTMBbI NPUMEHeHVS
KaTann3aTopoB B 3/IeKTPOMOBUANSAX U
rMepuAHbBIX aBTOMOBUAAX

11

OumncTKa Bo3ayxa oT OKCUAO0B
asoTa u cepbl

Fnasa 1. OKcuA a30Ta U OKCUJ, cepbl:
npoucxoxxaeHme u Bo3aencreme
. NcTouHnkn obpasoBaHms NOx 1 SOx
B aTMocdepe
. MNocneacTBuA NPUCYTCTBUA OKCUAOB B
atMocdepe (KNCIOTHbIE JO0XAW, CMOT)
Fnasa 2. MeTofbl OUMNCTKU BO3AyXa OT
NOx n SOx
. CenekTBHOE KaTanutnyeckoe
BoccTaHoBneHue (SCR)
. Mokpasi 04NCTKa AbIMOBbIX Fa30B




(abcopbuums)
Fnasa 3. CoBpeMeHHble 0CTUXKEHUSA U
AanbHelllee pa3sBuTmne
. 3P deKTUBHOCTb Pa3NNYHbIX METOA0B
OYNCTKU 1 CpaBHeHWe 3aTpaT
. BO3MOXHOCTU KOMBUHMPOBaHMSA
TEXHONOTNW ANS KOMMIEKCHOM OYNCTKI
. HanpasneHus ganbHenwmnx
nccneaoBaHUM B 061aCTV CHUXKEHUSA
BbI6bpocoB NOx 1 SOx

12

NMpumeHeHune 61orasoBbIxX
TEXHOJIOTUA [N OUYNCTKU
BO34yXxa

FnaBa 1. MNony4yeHwve n cocTtaB 6uorasa
. AHaspobHoe cbpaxuBaHue
OpraHn4Yyecknx oTXo40B
. KOMMNOHEeHTHBbIV cocTaB 61orasa v ero
NoTeHUMaibHble 3arpsa3HUTeNn
FnaBa 2. Oumnctka 6morasa ot npumecei
. MeToabl yaaneHusa CO,, H,S n Bnaru
. NpnMeHeHne MeM6paHHbIX
TeXHONIOrMin 1 acopbeHToB
FnaBa 3. MNepcneKTUBbI NCNOJIb30BaHUA
ouMLLEeHHOro 6unorasa
. TpaHCNOPTUPOBKa 1 XpaHeHne
6romeTaHa
. NHTerpauymns 61orasa B s3HepreTmky v
NPOMbILLIEHHOCTb
. DKOHOMUYECKMEe 1N SKoormyeckme
BbIFOAbl OT MCMONb30BaHWs 6Morasa

13

A3dpo3onbHble GUNBLTPLI AN
TOHKOW OUYMNCTKN BO3AyXa

Fnasa 1. A3po3onu n nx BINAHUE Ha
3[10pOBbe M OKpY>KaloLLylo cpeay
. MpouncxoxaeHvie 1 CoCTaB a3po30el
. BanaHve asapo30/1bHOro 3arpsasHeHus
Ha AblXaTeNIbHYI CUCTEMY U KNumaT
FnaBa 2. YCTPOMCTBO U NPUHLMN pa6oThbl
a3po030/ibHbIX PUNLTPOB
. PunbTpytowwre anemeHTsl (HEPA,
ULPA)
. [MpoLiecchl 3aaepXXaHna Yactul, B
dnnbTpax
Fnaea 3. MNpyMmeHeHVe N MoaepHM3aLmA
a3po030J/ibHbIX PUNLTPOB
. O6nacTv NpUMeHeHNst a3P030/1bHOM
dounbTPaLUnN (MeanLHa,




NPOMBILLUNIEHHOCTb)

. MyTn yBenn4veHns 40AroBeYHOCTA U
3¢ PeKTUBHOCTN GUNBTPOB

. Byayliee a3po30/IbHbIX GUILTPOB B
KOHTEKCTEe 3KON0rnYeCcKom NoONTUKIN

14

MNepepaboTKka nNAACTUKOBbIX
0TX0A0B

Fnasa 1. MnacTtmaccbl B COBpeMeHHOM
Mupe
. NCTOYHMKN NNacTUKOBOro Mycopa 1
ero pacrnpocrtpaHeHumne
. SKONornyeckme puckm
M1acTMaccoBOro 3arpssHeHns
FnaBa 2. TexHonornn nepepaboTkun
nnacTtuka
. MexaHn4eckas nepepaboTka
(apobneHune, rpaHyNpoBaHMe)
. Xrmunyeckas nepepaboTka (MMponus,
AenonvmMepusaumns)
FnaBa 3. Mpo6nemsbl U NnepcneKTUBbLI
nepepaboTkm nnacrmacc
. TpyaHOCTM cenapaumm cMeLlaHHbIX
BWAOB MiacTuka
. HoBble MaTepuasnbl U pbiHKM CObITa
nepepaboTaHHOro njacTmka

15

KomnocTtupoBaHue
OpraHun4yecKmx oTxoAoB

Fnaea 1. OpraHnyeckme oTxoabl N NX
3HayeHwue
. CocTaB OpraHvku B OTXOAax 1 €€ posb
B Npupoje
. MpobnemMbl yTUAN3aLMN NULLEBBIX U
pacTUTENIbHbIX OCTAaTKOB
Fnasa 2. NMpouecc KOMNOCTUPOBaHUA
. Cragmy KOMNOCTMPOBAHWA U
HeobXxoAMMble yC10BUSA
. MNoaxoadLime TexHonorum Ans
AOMALLHNX XO3ANCTB U 601bLLNX
06BEMOB
Fnasa 3. NNPOoAYKTUBHOCTb U
nepcneKkTuBbl KOMMNOCTa
. KauecTBo nosiy4yeHHOro komnocra v
ero NpMMeHeHVe B Ce/IbCKOM X035ANCTBe
. JKOHOMWMYecKas Bbiroga u
3KoNornyeckme narchl
KOMMOCTVPOBaHUSA




16

BTopuyHoe wmcno/sib30BaHUe
CTpouTe/IbHbIX OTX0A,0B

FnaBa 1. CTpouTenbHble OTXOAbI:
npo6sema M BO3SMOXXHOCTU
. O6bembl 1 pa3Hoobpasne
CTPOUTENIbHbBIX OTXOA0B
. lNepcnekTrBbI MOBTOPHOIO
NCMONb30BaHWNA CTPOUTESbHbIX
MaTepuanos
FnaBsa 2. Cnoco6bl nepepaboTku
CTPOUTENbHbIX OTXOA0B
. Ncnone3oBaHwe gpobneHoro 6eToHa
N KNpNnYa B JOPOXHOM CTPOUTENILCTBE
. NNoBTOpPHOE NCNO/Ib30BaHMe
ApeBecnHbl 1 MeTanna
Fnasa 3. PLIHOK BTOPUYHbIX
CTpo/imaTepuanos
. SKOHOMUYECKME U 3KosIornyeckme
npevMyLLecTBa nepepaboTku
CTPOUTENIbHbIX OTXOA0B
. Bapbepbl U CTUMY LI ANA Pa3BUTUSA
PbIHKa BTOPUYHOW NPOAYKLMN

17

CKuraHmue TBEpPAbIX
KOMMYHaJIbHbIX OTX0A40B

FnaBa 1. Mycopoc>kuraTtesibHble 3aBOJbl:
Heo6XoANMOCTb N KPpUTUKA
. MperiMyLLecTBa OKUraHNA OTXOA0B
Kak cnocoba yTuamsaumm
. JKonornyeckme ornaceHus u
obLLecTBeHHbIe MPoTecTbl
FnaBsa 2. TexHonornyeckme acnekTbl
COKUraHmsa oTxoAo0B
. TemnepaTypa ropeHusa v Bpems
BbIAEPXKW ANA YHNUTOXEHUS BCeX
TOKCNHOB
. CoBpeMeHHble MycopoCKuraroLme
neyu 1 KoTeNnbHble YCTAaHOBKN
Fnaea 3. Bbiroabl 1 puckn
. JKOHOMMYeCcKas Bbliroga ot
NPOVN3BOACTBA IHEPrUKU Yepes
OKMraHme OTXo40B
. JKonornyeckme pucku, cBA3aHHble ¢
BbI6POCaMU TOKCUYHbIX BELLECTB
. ByayLime nepcrnekTnBbl N yaydlleHmne
TEXHOJIOTUIA CKUTaHNSA

18

NMonnroHHoe 3axXopoHeHue

Fnasa 1. Mpo6nemMbl NOANIOHHOIO




OTXO/A0B: npo6bnemsol n

aJIbTePHAaTUBLbI

3aX0poHeHuA
. 3arpsisHeHve NoYBbl N FPYHTOBbLIX BOJ,
. YrnepogHblii cnej 1 Bblbpockbl MeTaHa
FnaBa 2. AnbTepHaTUBHbIE METOAbI
o6palueHus c oTxogamu
. PeunknnHr n nepepaboTka Kak
npuopuTeTHbIE CTpaTernmu
. NHHOBaUMOHHbIE NOAXOAbI K
yTunansaumm (bnopasnoxeHwve,
nnasMeHHas rasmdukaums)
Fnaea 3. CTpaTermm MUHUMU3aLun
NOJINFOHHbIX 3aXOPOHEHUI
. 3aKkoHozaTeNbHble UHNLMATUBbI U
HaNorosble /IbroThbl A1 NOOLLPEeHNS
nepepaboTku
. ObLecTBeHHOE NpocBeLLeHmne n
nporpamMmmel pasgenbHoro céopa
OTXOZ0B

19

Bbuopa3naraemble

nosinmepsbl: nepcnekTmBbl M

Fnasa 1. BBegeHue B 6uopasnaraembie
nosivimepsbl
. OnpeaeneHvie 1 TUNbI

BbI30Bbl
6riopa3snaraemMblx MaTepmranoB
. NoTpebHOCTb B 3amMeHe
TPaANLMOHHbBIX NNACTVKOB
Fnasa 2. TeKkywime npuMeHeHUAa n
6apbepbl
. icnonb3oBaHVe B ynakoBke,
MeANLHE 1 CeNIbCKOM XO35INCTBe
. BbI30BbI B NpOM3BOACTBE U
AOCTYMHOCTU
Fnasa 3. byayuiee 6uopasnaraembix
nosvnmepos
. HoBble Hay4YHble OTKPbITUSA U
NHHOBAaLMN
. HeobxoamMMoCTb cTaHAapTU3aLMN U
NnoAAepP>XKW OT rocyapcTaa
20 | CpeacTBa CHXeHus | FnaBa 1. FopoAcKo WyM KakK

LymMmoBoro BO3AEI7ICTBVIH B

ropopckoii cpeae

JKosiornyeckas npoébnema
. BnvaHme wyma Ha 340poBbe U
KauecTBO XXN3HU ropoxaH
. NcTOYHMKN LWyMa B ropojax
(TpaHcnopT, CTPONTENbLCTBO,




MPOMBbILL/IEHHOCTb)
FnaBsa 2. TexHn4yecKune cpeacTBa
CHM)KeHUA WwymMa
. LLlyMO3aLmMTHbIE 3KpaHbl 1 bapbepbl
. 3ByKOMNOrnoLwarLme nNoKpbITUS 1
MaTtepuarnsbl
FnaBa 3. KomnnekcHble noagxoAabl K
6opb6e c ropoACKUM LLYMOM
. YpbaHuctnyeckme pelleHuns (3enéHole
30Hbl, NJIAHNPOBKA YNKL)
. 3aKoHoAaTeNbHble Mepbl U
o6LLecTBEHHOE CO3HaHme

21 | 3Bykounsonauua OKOH n | FnaBa 1. 3ByKonsonauusa B 34aHNAX
aBepei . Pur3nyeckme oOCHOBSI
pacrnpocTpaHeHuns 3ByKa
. Ponb OKOH 1 ABepeii B 0bLLen
3BYKOM301ALMN MOMELLEHNS
FnaBa 2. CoBpeMeHHble MaTepuasbl U
TEeXHOJIOrMn 3ByKounsonaumm
. MHOrocnomHble cTeksionakeTbl U
ABepu C LWyMoun3onsaumei
. JononHuTenbHble YNIOTHUTENN U
repmMeTuKn
Fnasa 3. NpakTnyecKkne coBeThbl No
yny4lleHuIo 3ByKonsonaumm
. lMpoBepka 1 3aMeHa CTapbIX OKOH U
ABeper
. MpocTble waru ans
CaMOCTOATE/IbHOIO yNyyLleHUs
n3onaunmn
22 | Wlymo3awunTHbIe 3KpaHbl | FnaBa 1. Mpo6sema TpaHCNOPTHOrO LWWyMa
BAONb TPAHCMOPTHbIX [ * XapakTepucTuKm Lwyma oT
MarucTpaneii aBTOMOBUIBHOIO U XXeNe3HO40POXKHOI0

TpaHcropTa
. HopMbl A0MNYCTVIMOTO YPOBHS LLyMa
B6131M gopor
FnaBa 2. KOHCTpPYKLMA 1 MaTepuanbl
LUYMO3aLLNTHbLIX 3KpaHOB
o Pa3sHOBMAHOCTW 3KPAHOB (6eTOHHbIE,
MeTanmyeckme, KOMMNo3nTHbIE)
. S¢PPeKTUBHOCTb Pa3NNYHbIX TUMNOB
3KpaHoB




FnaBsa 3. BHeapeHue n o6cnyXXnBaHue
LUYMO3aLLNTHbIX 3KPaHOB
. MpakTnyeckne NpriMepbl yCNeLwHoro
NPVIMEHEeHNs SKPaHOB
o  TexHuueckoe obcnyxmBaHue un
A0NrOBEYHOCTb 3KPaHOB

23 | bopbb6a C LyMmoOM oT | FnaBa 1. BHyTpeHHUI TPaHCNOPTHbIV
TpaHcnopTa BHYTpW | WUYM: NCTOYHUKN 1 NOC/IeACTBNSA
nomeLLeHNiA . BnavisaHne wyma ot nn¢ToB,

3CKasIaTOPOB 1 BEHTUNALMN
. Mcnxopusnyeckmne spdpexThl
BHYTPEHHEro wyma
FnaBa 2. MeToabl 60pb6bI C BHYTPEHHUM
LLIYMOM
. YcTaHOBKa 3BYKOU30NALMOHHbIX
NOKPbITUA 1 Neperoposok
. 3ameHa WyMHOoro obopysoBaHMS Ha
MeHee rpomMkoe
FnaBa 3. PekomeHAaLu No co3fgaHvio
TUXUX UHTEpPbEPOB
. MNpaBuna Bbibopa mebenu n
OT/AEe/I0OUHbIX MaTeprasnos
. MpuMepbl yaauHbIX apXUTEKTYPHbIX
peLleHnm

24 | AKycTMKa nomeweHuii: | Fnaea 1. Cneundpuka akyCTUKN 3aKpbITbIX
CHUWXeHMe YpoBHA LlymMa B nomMeLyeHuUin
oducax » yue6HbIx | ° 3aBNCMMOCTb aKyCTUYECKNX CBOWCTB
3aBeAeHUAX OT $OpPMbI N pa3mMepoB NOMeLLLeHVSA

. Ox0 1 peBepbepauusa Kak pakTopbl
yXyALLeHNS CNbILLMMOCTU
Fnasa 2. MaTepuansl un pewueHna gnsa
ynyduieHus akycTukm
. 3ByKOMoraoLwatoLe naHenu v
NOKPbLITUA
. MobunbHble Neperopoakn n apyrme
npucrioco6neHns
Fnaea 3. MpakTnyecKkne peKkoMmeHgaunum
Nno ynyyLieHuo akycTuku
. Kak BbIbpaTb nogxoasiume
MaTepuasbl N Pa3sMeCcTUTb NX
. YuyeT akycTuyeckmx ocobeHHocTen
npw nepensiiaHnposke opurcoB n




KnaccoB

25| Ucnonb3oBaHue FnaBa 1. 3Bykonsonsauua B
3BYKOU30/IMPYIOLLNX CTpOVITe.HbHOI‘/’I npaKTuke
MaTepranos Bl * Buabl cTpouTenbHbIX KOHCTUpyKu,mD’l n
cTponTenscree X 3BYKOU30/ILMOHHbIE CBOWCTBA
. OcCHOBHbIe 3a4a4un 3ByKON3014LMN B
AOMax 1 06LLecTBEHHbIX 34aHNAX
Fnasa 2. CoBpeMeHHble
3BYKOU30/IALMOHHbIE MaTepuabl
. MviHepanbHasa Bata, NeHOMoJINCTUPON
N Apyrvie nonynspHblie Matepmansl
. NHHOBALUMOHHbIE NPOAYKTbLI ANA
3pdeKTNBHOWM 3BYKON30ALNN
Fnaea 3. MNpymeHeHUne
3BYKOU3O0JIALMOHHbIX MaTepnanos B
npoekTax
. OnTMasnbHoe pacrosioXeHne
3BYKOM3O0NALMOHHbBIX C/IOEB B CTEHAX U
nepekpbITUAX
. PekomeHaaumm no Bblbopy
MaTepurasioB B 3aBUCUMOCTM OT TUNa
34aHuVS
26 | Aemndupyowme FnaBa 1. OcHoBbI AeMNPNPOBaAHUSA
byHAAMEHTBI AN CHWKeHMs | BUGpauuii
BUGpaLMii . MprHUWnblI paboTbl AeMNoUpyrOLLINX
byHAaMeHTOB
. MaTtepwuanbl U KOHCTPYKLMN,
NCrosib3yemMble AN 4eMnprpoBaHUS
FnaBsa 2. MpumeHeHne gemneurpyroLLNX
dyHAaMEHTOB B CTPpOUTENBLCTBE
. MprMepbl NCNONbL30BaHNA B
BbICOTHbIX 3J4aHUAX N MOCTax
. OueHka 3¢ PeKTUBHOCTN U
3KOHOMWYHOCTU NPUMEHEeHNA
Fnasa 3. NepcneKTMBbI pa3BUTUA
AeMnenpyroLLnNX TEXHOOrMN
. HoBble MaTepuransl 1 MeTOAbI
AeMnonpoBaHms
. MporHo3mpyeMsblii pocT cnpoca Ha
Takue pelleHus B byayLiem
27 | AKTUBHbIE cuctemsl | FnaBa 1. MpUHUUNBLI aKTUBHBIX CUCTEM




noaasneHUs BUGpaumnia

noaasneHus Bubpauni
. Kak paboTatoT aKkTVBHbIE CUCTEMbI
(BATUMKWN, NCMONTHUTENIbHbIE
MeXaHM3Mbl)

. OCHOBHbI€ TWMbl aKTVUBHbIX CUCTEM
FnaBa 2. IpymMeHeHMe aKTUBHbIX CUCTEM
B MPOMBbILLU/IEHHOCTU N CTPOUTENbCTBE

. Ncnonb3yemble npumMepsbl B

MaLLUNHOCTPOEHWN N Ha
cTpounaoLazrKax

. AHannM3 npenmMyLLecTs 1 HeJOCTaTKOB

aKTMBHOIO NnoAaxoza
Fnasa 3. byayuiee akTUBHbIX CUCTEM
noaasneHus Bubpauni

. NHTerpauusa c HTennekTyaabHbeIMun

cucTeMamMin yrnpasfieHUs

. BO3MOXHOCTW AN fafibHerLwero

COBepLUEHCTBOBAHWUSA TEXHONOTNIA

28 | AMopTun3saTopbl ansa raweHus | Fnasa 1. Bubpauum B malumHax n
BMGpauun MaLUUH n | MéxaHmsmax
MeXaHW3MOB . MpUYMHBI BO3HUKHOBEHNSA BUBpaLmii
B TeXHUKe
. BavsiHne Bnbpauunin Ha U3HOC U
HaZeXHOCTb 060pyAOBaHNSA
Fnasa 2. TNkl aMmOpTU3aTOPOB U UX
JyHKUMNN
. Pe3nHoBbIe, MPYXNHHbIE N
rMapaBnnyeckrie amopTm3aTopsl
. Bbi6bop noaxoasiiero Tuna
amMopTmM3aTopa ANA KOHKPETHOW 3a4a4n
Fnasa 3. ONnTMM3aLma Ncnonb30BaHUA
amMopTM3aTopPOB
. YnyduweHne aMopTU3aLMOHHbIX
XapaKTepuUCcTnK
. CoBpeMeHHble TeHAEeHUN B
NPOeKTUPOBaHUN aMOPTU3VPYIOLLIEN
TEXHUKN
29 | Bubpaumm B TpaHcnopTe: | MnaBa 1. Bubpaunm B TpaHCNOPTHbLIX

3awmTa
rpysos

Naccaxupoe u

cpeacTBax
. MpUYMHBI BO3HUKHOBEHNSA BUBpaLmii
B noeszax, caMosieTax 1 aBToOMobUNSAX
. BnusiHme Bnbpaunin Ha komepopT




NaccaXXnpoB N COXPAaHHOCTb rPy30B
FnaBa 2. MeToAbl 3aLMTbI OT BUGpauuin B
TpaHcrnopTe
. NMprMeHeHNe aMOpPTN3aTOPOB U
AemndepoB B NogBeckax
. icnonb3oBaHue
BNOPOMOrNoLLaoLLNX MaTepranoB B
CanoHax N rpy3oBOM OTceke
FnaBa 3. byaylee TpaHCNOPTHOW

BM6pO3aLnThI
. HoBble TexHONormm anst CHUXeHUS
BUGpaLmii

. TpeHZAbl B NPOEKTUPOBaHUN
TpaHcnopTa € y4eToM BUbpaunii

30 | 3awmTHbIE 3KpaHbl oT | FnaBa 1. MpnHUWNbI 3KpaHMpPOBaHUSA
3NeKTPOMarHUTHOro 3NEeKTPOMArHUTHbIX nosen
nanyueHms . dr3myeckme 0CHOBbI SKPAHNPOBAHMA

SM-n3nyyeHui
. MaTepuansbl, npyMeHseMble AN
CO3/aHVA 3aLUTHbBIX SKPaHOB
FnaBsa 2. MpyMmeHeHVe 3alNTHbIX
3KpaHOB B pa3/INYHbIX o6bnacTax
. DKpaHMpOBaHMe pabo4nx MecT v
XWNbIX MOMELLEeHUN
. Ncnonb3oBaHme 3KpaHOB B
3NeKTPOHHOW annapartype n
TpaHcnopTe
Fnasa 3. MNepcnekTuBbl U Npob6aemMsbl B
co3aaHnn 3¢ PeKTNBHBbIX IKPaHOB
. HoBble pa3paboTku B o6nactn
3KPaHMPYHOLLINX MaTepmnanos
. CNOXHOCTU N OrpaHUNYeHNs Mpwn
MaCcCOBOM MPUMEHEeHUN 3aLLUTHbIX
3KpaHoOB

31 | dneKTpomMarHUTHbIE nonsa | Fnaea 1. dneKTpomMarHUTHbIE Nos

nan: HOPMbI n Mepbl BbICOKOBOJIbTHbIX /INHUIA

6e30MacHOCTU

aneKkTponepeaay (J13N)
. VCTOUYHUKIN U YPOBHM
3NeKTPOMarHUTHbIX rnosen Bokpyr J13T
. CaHunTapHble U rTMrneHnyeckmne
HopMbI Anfa J131 B HaceneHHbIX NyHKTax
FnaBsa 2. OueHKa pUCKOB N MeTo bl




3aLluThl
. iccnepoBaHvie BO3MOXHbIX
HeraTuBHbIX 3¢ peKkToB
3NeKTPOMarHUTHbIX nonemn /130
. 3almnTHbIe MEPONPUATUSA N NpaBuia
6€30MacHOro PacnosIoXXeHUs XW/bs
oTHocUTeNbHO JI3T1
Fnasa 3. CoBpemMeHHOe CoCTosiHUE U

nepcneKTuBshbl
. HayuHble gebatbl 0 BAVsHUK /1311 Ha
3/,0poOBbe

. HanpasneHus ynyuieHns
HOPMAaTUBHbIX JOKYMEHTOB U
NoBbILLEHWEe 06LLeCTBEHHON

0CBEeAOMNIEHHOCTN
32 | neKTpomMarHuTHoe Fnasa 1. Heo6xoanMoOCTb
3KpaHUpoBaHue pa6°q|/|x 3KpaHUpoBaHusA pa60q|/|x MecT
MecT . BavisHme 3neKTpoMarHUTHbIX Nosein
Ha 340poBbe PaboTHNKOB B
NPOV3BOACTBEHHbIX YC/I0BUSAX
. TpeboBaHus K pabounm mecTam B
OTHOLLUEHWNN 31eKTPOMArHUTHON
6e3onacHoCTU
Fnasa 2. MeToabl U cpeacTBa
3KpaHMNpPOBaHUS
. MNprMeHeHMe 3aLLNTHbIX 3KPAaHOB U
KabuH
. TexHnuYeckmne npmemMbl N0 CHUXKEHUIO
YPOBHS 31€KTPOMarHUTHbIX Mofe Ha
pabouyem mecTe
FnaBa 3. OueHKa 3¢pPeKTUBHOCTU N
nepcrneKkTUBbI pa3BUTUSA IKPAaHNPOBaAHUSA
. Kputepuu oueHKM 3aLLmLeHHOCTH
pabouero mecra
. HoBble pa3paboTku B 061actn
3N1eKTPOMarHUTHOro 3KpaHNpPoOBaHUSA
33 | CpeacTtBa wvHAMBUAYanbHol | FnaBa 1. OCHOBbI IMYHOW 3aLLUThI OT
3aWUThbI ot | MU
3N1eKTPOMarHUTHOro . Yem onacHbl BbICOKME YPOBHM

U31yYeHunsa

3/1eKTPOMArHUTHOTO N3NTyYeHUs AN
YyesioBeka
o  OCHOBbI NPOEKTVMPOBAHUSA CPEACTB




WHAVNBNAYANbHOW 3aLUNThI
FnaBa 2. Buabl n"HANBUAYa/IbHbIX
CpeAcCTB 3alUThl
. CneuvanbHas ofexga 1 akceccyapbl
. LLMTKN 1 0YKW ANSA 3aWUThl r1as ot
3N1eKTPOMArHUTHOrO N3Ny4YeHUs
FnaBa 3. 9¢pPeKTUBHOCTb U
npakTuyeckoe npumMmeHeHme
. OueHka 3¢ peKTBHOCTN CpeacTB
NHAVNBNAYaNbHOW 3aLUNThI
. PekomeHZaLMm NO NpaBUIbHOMY
NCMNOIb30BaHMIO 3aLUUTHBIX CPeACTB
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