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JNTa6opaTtopHas paboTta Ne1

NCCINEOOBAHUE 3PPEKTUBHOCTU OYUCTKU NMPOMBILWTIEHHbLIX
CTOYHbIX BOA OT HE®TEMNPOAYKTOB

LUenb paboTbl:

1. NMosHakoMUTbCSA C HOPpMaTUBHbIMUA Tpe6OBaHI/IFIMVI, npeabvaBndaeMbiMnN K CTOYHbLIM

BOJaM MPOMbILLMIEHHbIX NpeanpusaTUn.
2. A3yunTb MeToabl OYUCTKN CTOYHBIX BOA,.

3. NccnepoBaTb 3 (PEKTUBHOCTL U CTENEHDb OYUCTKN CTOYHBIX BOA OT Hed-
TenpoaykToB MeETOA0M (PUNbTPOBAHUSA.

O6Lwue nonoxeHus

MHTeHCHBHOE pa3BUTME NPOMBbILLUNIEHHOCTU, CENbCKOro X03ANCTBA, a TakKe PoCT
HaceneHus BbI3blBAlOT yBENNYEHNE BOAONOTPEBNEHNSA N3 €eCTECTBEHHbIX U
MCKYCCTBEHHbIX BOAOEMOB. [py 3TOM yBenuMyeHme konnyecTsa notpebnsiemon Boabl
npuBeaeT K BO3pacTaHMIo CTENEHN 3arpsi3HEHHOCTN BOAOEMOB pa3fnyHbIMU
npumecamm, Tak kak 90% M3baAToOn M3 BOOOEMOB BOAbl BO3BpaALLAETCHA B HUX B BUAE
CTOYHbIX BOA.

CmoyYHbIMU Ha3bIBaOTCS BOAbI, MCNOJIb30BaHHbIE NPOMbILLIIEHHBIMU U
KOMMYHanbHbIMWU NPEANPUATUSAMN N HACENEHNEM M noanexallune o4ncTke ot
pasnu4yHbIX Nnpumecen. B 3aBucMMOCTM OT ycrnoBun obpasoBaHnsi CTOMHbIE BOADI
nensTca Ha:

1) NnpomsbILneHHble cToYHble Boab! ([1CB),
2) 6biToBbIE CTOYHbIE BoAbl (BCB),
3) atmocdepHble cTouHble Boabl (ACB)

Monapas B peku, o3epa, BOAOXPaHMNULLLA U T.4., CTOMHbIE BOAblI CTAHOBATCSA
OCHOBHbIM UCTOYHMKOM UX 3arpsi3HEHUS, YTO NPOBOAUT K OFPaHUYEHUIO UM MONHON
HENPUroaHOCTU 3TUX BOJOEMOB NS UCMONb30BaHUSA B Ka4ecTBe 00bEeKTOB
XO3SIMCTBEHHO-NNTLEBOIO M KYNbTYPHO-ObITOBOrO BOAOCHAGXKEHUSI.

B uenax obecneyeHnsa 6e3onacHOCTU 300pPOBbS HAceneHms n 6rnaronpPUATHbLIX
YyCIOBUWIA CaHUTapHO-ObITOBOro BOAOMNOMb30BaHMS COCTaB M CBOMCTBA BOAbI B
BOAOEMaX AOSMKHbI COOTBETCTBOBATb MTMIIMEHNYECKMM HOpMaTUBaM BpeAHbIX BELLECTB,
YTO ABNSAETCHA BaXXHENLLEN COCTABHOM YaCTbi0 POCCUNUCKOro BOAHO-CAaHUTapPHOro
3aKoHoAaTesbCTBa.

OCHOBHbIM NokasaTeniem caHUTapHbIX HOPM ABNSAETCA NpeaenbHO AonycTUMas
KoHueHTpaums (IMNOK) BpeaHoro BellecTsa B BOge BOLOEMOB.

MAOK — makcMmarnbHas KOHUEHTpauna, Nnpy KOTOPOW BELLLECTBA HE OKa3biBalOT NPSIMOro

nny onocpenoBaHHOIo BIiMAHNA Ha COCTOAHME 300POBbA HacereHnA (I'Ipl/l BO34ENCTBUK

Ha OpraHM3m B Te4EHNN BCeEmn )KVI3HI/I) N He yxXyauwakT rmrmeHn4eckne ycrioBud



Me

Bogononb3oBaHus. Namepsaetca MNOK B munnurpammax Ha nutp ( /1 ). B «[lMpaBunax
OXpaHbl MOBEPXHOCTHbLIX BOA OT 3arpsi3HEHNSA CTOYHLIMW BOAAMW» yKa3aHo, YTo
3anpelyaeTtca copacbiBaTb B BOOOEMbI CTOYHbIE BOAbI, KCOAEPXalLme BeLecTsa, AN
KOTOPbIX HE YCTaHOBIEHbI NpeaeribHO AonycTuMble KoHueHTpauun (MOK)».

[ns obecneyeHuns YncToTbl BoAHbIX 06bekToB kKpome MK ncnonbsyetcs Takke
Apyrov HopMaTB — NUMUTUPYIOLLMIA NOKa3aTenb BPegHOCTN.

Jlumumupyrowuti nokasaTenb BpeAHOCTU — OANH 13 NPU3HAKOB BPEOHOCTH
(obLiecaHnTapHbI, OPraHoONENTUYECKUA U CAHUTAPHO-TOKCUKOSIOrMYECKNIA),
onpeaensowmnin NpenmyLecTBeHHO HebnaronpnaTHoe BO34eNCTBUE BELLECTBA U
XapakTepusyrLwmmncs HamMeHbLLEN BENNYNHOW MOPOroBOM MM No4no-poroson
KOHLEHTpauun.

ﬂ,OI'IyCTVIMaFI noporoBas KOHUeHTpauunda BellecTtBa
no 06LuecaHumapHomy nokasaTtesito BpeaHOCTU — MaKCMaribHada KOHUEHTpaLud, He
npmeogsdiiada K HapyLleHUo npoueccoB eCTeCTBEHHOIo caMmoo4uLleHna BOAOEMOB.

[onyctumas noporoBasi KOHLUEHTpauusi No opaaHoIenmuyeckomy nokasaTernto
BPEOHOCTM — MaKkcumarbHasi KOHUEHTpaLuusi B BoAde, Npy KOTOPOW He 0GHapyXnBaeTcs
HenpueMneMbIX Ansi HaceneHns UAMEHEHU OPraHoONENTUYECKNX CBONCTB BOAbI.

ﬂ,OI'IyCTVIMaFI nognoporosad KOHUEHTpaUUA Nno caHaTapHO-TOKCUKOJIOrm4eCc-Komy
nokasarterto BpeaHOCTU — MaKCMalribHaA KOHUEHTpaLuA, HE OKa3biBaloLLas
He6naror|pvaHoro BIMMAHNA HA COCTOAHME 300P0BbA HACerneHus.

3HaueHus MNAOK BpeaHbIX BELLECTB C yHETOM NMMUTMPYIOLLEro nokasaTtens
BPEOHOCTN yCTaHaBNUBAKOTCA B COOTBETCTBUM C TpeboBaHuamn CHul 42—-121-4130-
86 «CaHuTapHble HOpMbI NpeaenbHO AONYCTUMOrO CoaepKaHUsA BpeaHbIX BELLECTB B
BOAE BOAHbIX OOBEKTOB X0O3ANCTBEHHO—MUTBLEBOIO U KYNbTYPHO-ObITOBOMO
BOAONONb30BaHUAY (Tabn. 1).

npOMbILIJJ'IeHHbIe CTOYHble BOAbl OMULLIAOT OT BPEOHbIX npmmeceﬁ MeXaHN4YeCKNMMU,
XUMNYECKNMUN, q:)VI\?:VIKO—XVIMVI‘-IeCKVIMVI N BMonornM4yeckuMn MeTogamu.

MexaHu4ecKyto OYNCTKY CTOYHbIX BOA NPUMEHSIOT NpWU OTAEeNeHUn TBepablx
HepacTBOPUMBbIX Npumecen. [1ns aTon Lenun ncrnonb3yoT MeTodbl NPoLeXnBaHns,
OoTCTanmBaHuA 1 punbTpoBaHus. MeTogamu NPoLEXMBaAHUS BOLbI YEPE3 PELLETKN U
ceTkn n3basnaTca oT rpyboaucnepcHbix npumecen. bonee menkue TBepable YacTuubl
yaanstoT nyteM oTCTamBaHusa U unbTpoBaHus. Xumudyeckue MeToabl NPUMEHSIOTCS
ANs yoaneHnsa n3 CTOMHbIX BOA pacTBOpPUMBbIX NpuMecen. MeToabl € BA3aHbl C
NCMOMb30BaHMEM PasfnyHbIX peareHToB, KOTOpble NPy BBEAEHUM B BOOY BCTYNakoT B
XUMUYECKMNE peakuumn ¢ BpeHbIMU NMPUMECHAMU, B pesynbTaTe vyero npumecu
OKMCNAKTCH UMW BOCCTaHaBNMBAKTCA C NOMyYEHNEM MANIOTOKCUYHbIX BELLLECTB UK
nepeBoaATCH B ManopacTBOpUMbIE COeAMHEHNS N yOanATCcs B BUae ocagka.
Hanbonee pacnpocTpaHeHbl METOAbI HENTPanM3aunmn N OKUCNEHUS aKTUBHBIM XNIOPOM,
KMCIOpoaoM BO3Ayxa, 030HOM U ap.

Tabnuua 1



MpepenbHo gonyctumble KoHueHTpauun (MOK) BpegHbIx BewecTs B BOAE BOOHbIX
00BEKTOB XO35IMICTBEHHO-MUTBLEBOIO U KYNbTYPHO-OLITOBOrO BOL4OMOMb30BaHMS
(sbinucka n3 CHull 42—121-4130-86)

AEVLIEROEEIE Jinmntupytowime nokasatenu BpegHoCTU NnakK, mr/n
BeLlecTBa

AMMMaK Ob6wecaHnTapHbIn 2
ALeToH To xe 0,05
BeH3uH OpraHonenTuyeckun 0,1
ByTtunosei cnnpt To xe 1
["a3onrnb To xe 0,005
Ko6anbT (Co?") CaHUTapHO-TOKCMKOMOrM4eCKni 1
KepocuH: OpraHonenTmnyeckun 0,06
OCBETUTESTbHbIN To xe 0,05
TEXHUYECKNN To xe 0,01
TPaKTOPHbIN OpraHonenTnyeckun 1
Meab CaHMTapHO-TOKCUKOMOrMYeCcKmi 0,05
MbiLwbsK OpraHonenTmnyeckun 0,3
HedTb To xe 0,2
Cknnngap ObwecaHnTapHbIN 0,005
PTyTb (Hg) To xe 0,1
CeuHey, (Pb) To xe 10
HutpaTbl (N0 a3oTy)

Du3UKO-XUMUYECKUEe MeTOAbl OYNCTKN NPUMEHSIOT AN yAaneHUsi U3 CTOYHbIX BOA
CYCNEH3NPOBaHHbIX M AMYbIMPOBAHHbLIX MPUMECEN, a TakkKe pacTBOPEHHbIX
HeopraHM4Yecknx N opraHn4yecknx BewecTB. K aTum mMetogam OTHOCAT: KOarynsaumio;
dnoTaumio; MOHHLIN 0O6MeH; agcopbumto u ap.

buornoauydeckue MeToabl CYNTAOTCA OCHOBHbBIMW O1151 06€3BpeXUBaHUS CTOYHbIX BOA OT
OpraHn4yecKknx npumecemn, KoTopble OKUCASITCA MUKpoopraHmaMamn. Ha npaktuke
LUMPOKO pacnpocTpaHeHbl a3pobHbIe NPOLIECCHI, MPOTEKaLNe B €CTECTBEHHbIX
yCcnoBusx ( Ha Nonsax opoLweHns; nonsax puneTpaumm n buonornyeckux npyagax) u
MCKYCCTBEHHbIX COOPY>KEHUAX ( a3pOTEHKM B1omnbTpbl). SPPEKTUBHOCTL pasnnYHbIX



METO0B OYUCTKM CTOYHbIX BOA COCTaBNAeT (B npoueHTax): mexaHundeckux — 50-70%;
xummyecknx - 80-90%; domsmko-xmmmyeckmx - 90-95%; dmnonornyeckux - 85-95%.

Ocoboe MecTo cpean 3arpsasHALLNX BOJOEMbI BELLIECTB 3aHUMAalOT HedTb U
NpoayKTbl ee neperoHkn (6eH3nH, KEPOCUH, MasyT, AN3eNbHoe TONMMUBO U Ap.).
Monagas B BOAY B 3HAYMTENbHbIX KOHLEHTPaUMAX OHN 06pa3yto Ha NOBEPXHOCTYU
BOOOEMOB MIIEHKY, KoTopasi yXyALlaeT, a MHOrAa U NOMTHOCTLI0 HapyLUaeT NpoLecehl
aspauuu B HUX. B pesynbtaTte rubHeT pacTUTENbHbIN U XKUBOTHBIV MUP, HAYMHAETCS
FHUEHVEe N yMUpaHNe BOAOEMOB.

CocTaB 1 KoHLUeHTpauusa HedpTenpoayKToB, CoOAepXaLLUMXCA B MPOMbILLNEHHbIX
CTOYHbIX BOAAX, onNpeaensaTcs BMOOM Npom3BoacTBa. Tak, B CTOYHbIX BOAaX
MaLLMHOCTPOUTENbHbIX NPEANPUSATUA, NOCTYNaLWMX Ha 06Le3aBoACKNE OYUCTHBIE
coopyxeHus, cogepxutca ot 0,003 go 0,8 kr/m® pasnn4YHbIX MacnonogobHbIX Nnpumecen
(MacrnosmyrnbCUOHHbIE CTOKN MEXaHUYEeCKUX LIEXOB, OTXOAbl MPECCOoB, U3rOTOBIEHNE
CTEPXXHEBbIX 1 (POPMOBOYHbIX 3EMENb NMUTENHbIX LIEXOB, MPOAYKTbI OXNaXaeHns
obopygoBaHus, rMapocbrs U rMAPOCMbIB METANNIMYECKON OKanuHbl MPOKATHbIX,
LUTAaMMOBOYHbIX 1 Ky3HEYHO-NPECCOBbIX LLEeX0B U T. A). Hedtenpoaykramu 3arpssHeHbl
CTOYHbIe Boribl TOC (CTOKM Ma3yTOXO3ANCTB, rMaBHbIX KOPMYCOB, 3NEKTPOTEXHNYECKOro
obopyaoBaHWs. KOMNPECCOPHbBIX U T. M.), aBTOXO3AMNCTB, HedhTeXPaHUNULL, KPYMHbIX
6eHso3anpasok (A3C), cknagos (CM n gp.

HedTenpoaykTsbl nonagarT B BOOOEMbI B 3MYNbIMPOBaHHOM, KOJTOUAHOM U
pacTBOPEHHOM COCTOSIHUU. B 3aBMCMMOCTM OT pasmepa X YacTul U KOHUEHTpaLumm
O4YMCTKA CTOYHbIX BOL OCYLLECTBNAETCA OTCTauBaHneMm, notaumnen, O4MCTKOM B none
AENCTBUA LLEHTPOBEXKHBIX CUIT U PUNBTPOBAHMEM.

@unbmposaHue CTOYHbIX BOA ABMNSETCA 3aKMYUTENbHBIM NPOLECCOM OYUCTKM UX
OT MacnonpuMecen N OCyLLLEeCTBNSETCS B Pa3fMyHbIX KOHCTPYKUMAX PUNbTPOB, rae B
kayecTBe OUMbTPYIOLLNX MaTepuarosB UCMONb3YHTCS KBapLEBbLIA NECOK; KepaM3uT;
aKTMBUPOBAHHbIN Yrofb; 0TX04bl acbecTOBOro NpoM3BOACTBA, NeHoMNonMypeTaHa u . n.
Mepuoaunyecku cpabaTtbiBalowmecs punbTPbl OTKMOYAKOT HA PpereHepaumio 1 nocrie
BOCCTaHOBINEHMS UCMOSb3YHOT BHOBb.

dunbTpoBaHne obecneymBaeT BbICOKYIO CTENEHb OMUCTKM CTOYHBIX BOA. [pu
NCXOZHOM KoHLeHTpaumn 0,02—0,05 kr/mM> cogepkaHune HedTenpoayKTOB Ha BbIxode 13
dunbTpa coctasnset Bcero 0,00008—-0,00006 kr/m®, npu 3ToM 3PPEKTUBHOCTb OUNCTKN
MoxeT gocturatb 97-99%.

[ns konn4yecTBEHHOro onpeaeneHns cogepxaHms HepTenpoayKkToB B Npo-
MbILUSIEHHbIX CTOYHbIX BOLAX CYLLECTBYIOT pasfiMyHble MeTodbl BECOBOMU, ra-
30KNOQKOCTHOW XxpomaTtorpadun; UK-cnektpomMeTpumn, NnpsaMon 1 HeENpPAMon
konopumeTpun. Obwmne TpeboBaHus kK meTtogam yctaHasnueatotca FOCT 17.14. 01-80
«ObLwme TpeboBaHMsa K MeTO4aM onpeaeneHnsa HeTenpoayKTOB B NPUPOAHbLIX U
CTOYHbIX BOAAX».

OnucaHue nabopaTopHOM YCTAaHOBKU U KOHTPOJTbHO—M3MepPUTESbHbIX
npubopoB

JTabopaTopHbIN KOMMNNEKC COCTOUT U3 TpeX PunbTPOBasbHbIX YCTAaHOBOK (puc.1),
Habopa XMMUYeckux peakTMBOB, ECATU UCCreayeMbix 00pasLoB ¢ HedbTenpoayKkTamu,
nocyabl n npubopa POK-56M (puc. 2).



B kauecTBe punbTpyOWNX MaTepmarnos UCMOSb3YTCA: B 1-11 yCTaHOBKE
KBapLEBbIA NECOK; BO 2-1 — UNbTP Ha BUONOrM4yecKon OCHOBE «3HEPX», B 3-1 -
aKTUBMPOBAHHBIW Yrofb;

KonopumeTp cpotoanektpunyecknn ®OK-56M npegHasHaveH ans onpegeneHus
KOHLIEHTpaLmM1 pasnnyHbIX BELLECTB B XXUAKOCTHbIX pacTBOpaXx KOSIOPUMETPUYECKUM
meTogoM. OH NpuUMeHsieTcsa AN aHanu3a CTOYHbIX BOA B MeTansyprunyeckon,
XUMUYECKOW, NULLLEBON NPOMBILLNIEHHOCTU, B CEMNBbCKOM XO3AUCTBE N APYrnx obnacrtax
HapO4HOro X035INCTBA.

B ocHoBe paboTbl npubopa NeXuT NPUHLMN n3mepeHnsa KoadmumeHToB
nponyckanus (o1 5 go 100%) n ontnyeckon nnoTHocTn (0T 0 Ao 1,3) XKMAKOCTHBIX
pacTBOPOB M TBEPAbIX TeN B OTAESbHbIX y4acTKax Avanas3oHoB BONH 315...980 Hm,
BblaensieMblx cBeTouneTpamu. NorpelHocTs Nnpubopa npu namepeHnn

KoappuLMeHTa NponyckaHns He npesbllwaet =+ 1%.

1 - BOPOHKa C KpaHOM ans 3arpss3HEeHHOM BOAbl;

2 - hunbTpoBarnbHasa KOOHHA,

3 - ctakaH ans otbopa unbTpara.

Puc 1. Cxema punbTpoBasibHON YCTaHOBKM

O6wmn Bug npudopa POK-56M npeacrasneH Ha puc.2.
OcCHOBHbIMM y3namu npubopa ABNSATCA: CBETOPUINbTPSI;
KioBeTOAEepXaTerb, U3MepUTENbHbIE LLKalbl C OTCYETHbIMK HGapa-
B6aHamun; MnkpoamnepmeTp; 610K NMTaHus.

Ceemocbunbmpsi. B AnucK, yKpenneHHbIN Ha 3agHen CTeHKe kopnyca npubopa,
BMOHTMPOBaHbI AEBATb CTEKNAHHbBIX CBETOUNBLTPOB. B CBETOBOW NYYOK KaXKabln
cBeTohunbTp BKNtoHaeTcs pykosaTtkon 11 (puc. 2,6). Lindpbl Ha wKkane pykosTky
MOKa3blBalOT, KAaKoW CBETOMNbTP BKoYeH. Paboyee nonoxxeHune Kaxagoro
ceeTohunbTpa dukcupyetcs. CBETOBOW Ny4OK, NPOXOAALLNA Yepes CBETOMUNBLTPDI,
BKITOMaeTCs pblvaxkoMm 4 (puc 2,a)

Kroeemodepxxamersb. Ha BepxHen naHenu npubopa nmeeTcs Kpbiwka 3 (CM puc.
2,a), no4 KOTOPOW pacrnonaraeTcs y3en KioBetogepxatens. B neson ero 4actu
nMeeTcsa rHe3fo Ans O4HOW KIoBETbI, B MpaBov — Ans ABYX KioBeT. KioBeTbl
NepeksyanTCca B CBETOBOW NMy4YOK MOBOPOIOM PYKOATKM 5 (CM puc. 2,a) 4o ynopa.
KioBeTbl MMeIOT pacctosHnsa mexay pabounmm rpaHamm 50, 30, 20, 10, 5, 3, 1 MM 1
BblGupaloTcs B COOTBETCTBUM C METOAMKOWN OnNpeaeneHnsa KOHLeHTpaumm BeLlecTBa.

U3mepumeribHbie WKanbl ¢ oTcHeTHbIMM 6apabaHamu. Cnesa 1 cnpasa Ha
nepegHen HaKNOHHOW NaHenM pacnonoXeHbl N3MepUTENbHbIE LWKanbl 2 1 7 (CM puc
2,a), coegMHEHHble COOTBETCTBEHHO C OTCYETHbIMU GapabaHamu 8 (cm puc 2,6) n 6 (cm
puc 2,a). Kaxxgas wkana nmeeT YepHYyHo 1 KpacHyto Yactu. YepHasa cooTBETCTBYET
LKane koadduumMeHTa NponyckaHns (B NpoLeHTax), KpacHas - onTM4eCKOn NiioTHOCTH
(B monsx). OtcyeTHble GapabaHbl, NepekpbiBasi CBETOBOM My4OK, BbI3bIBAOT U3MEHEHNE



BENUYUNHBI TOKA B (pOTO3MNEMEHTAX, BCNEACTBME YEro NPOMCXOANT OTKITIOHEHME CTPENKM
Ha WkKane mukpoamnepmeTtpa 1 (puc 2,a).

Mukpoamnepmemp. Mexay namepuTenbHbIMU LLKariaMy pacnonoXeH MUK-
poamnepmeTp. BpaweHnem 6apabaHoB 8 n 6 (puc 2,a,06) ctpenka Mukpoam-nepmeTpa
B MOMEHT paBeHCTBa (DOTOTOKOB yCTaHaBnmMBaeTcsa Ha «O»

6ok numaHusi. bnok nutaHusa coeguHeH ¢ NPUBOPOM Yepes LUTENCENbHLIN pasbeM
N COOQEPXUT cneaytowme ysnbl: ctTabunuaaTop, BeINPAMUTENbHYIO YacTb, Apoccenb. Ha
BUIIKE, MOCPEACTBOM KOTOPOM BNOK NuTaHms BktoYaeTca B ceTb 220 B, umeeTtcs
3a3eMIIS0LWMIA KOHTaKT.

U3mepeHusi npnéopom ®IK-56M npoBoaAaTca B cneayrowemM nopsake:

1. BknounTb npmnbop u nporpethb ero B TedeHne 30 MnH. CBETOBbIE MYyYKN BO BPEMS
nporpeBa AOMKHbI 6bTb CKPbIThI LUTOPKaMW (pbl4aXok 4 (puc 2,a) AOMKEeH HaXo4MTbCS B
NpaBOM MOMOXEHUN)

2. YcTaHoBuUTb BpaueHnem bapabaHa 11 ceetodoumnbtp Ne 2.

3. HanonHuTtb 2 KtoBETbLI pacTBOPUTENEM M OLHY - paboynm pacTBOPOM
(nccnegyembiM pacTBOpPOM) A0 METOK Ha BOKOBOM MOBEPXHOCTM.

Hanwnune 3arpsisHeHnin nnu kanesnb pacTBOPOB Ha paboymx NOBEPXHOCTSAX KIOBET
HeaomnycTUMO.

4. YCcTaHOBUTb KIOBETbI B KIOBETOAEPKATENb: B JIeBOE rHe3ao0 - KIOBETY C
pacTBOpUTENEM, B NpaBoe - KIOBETbI C NCCreayeMbiM pacTBOpaM U pacTBOPU-TENEM.

5. BbiBeCcTn anektpudeckmii Homb npubopa. nsa atoro pykosaTtkon 10 (puc 2,6)
[obuTtbes, YToObI CTpenika MnkpoamnepmeTpa yctaHosunack Ha «0». PykosiTky 9 (puc
2,0), perynupyoLLyto YyBCTBMTENbHOCTb Npnbopa, NOCTaBUTb B CPeAHEE NOSOXEHME.

6. B npaBbIvi Ny4OK cBETa NOMECTUTb KIOBETY C UCcrnegyeMbiM pacTBOpPOM, BpaLlas
pykoaTKy 5 (puc 2,a). MNpaBbim 6apabaHom 6 yCTaHOBUTb PUCKY Ha LUKane 7 Ha OTMETKe
100 (4epHasn) nnm 0 (kpacHas). OTKPbITb LUTOPKM pbldaxkkom 4. Bpaluas neBbin 6apabaH
8, 0OBUTbLCA YCTaHOBIIEHUS CTPENKN MUKpoamMnepMeTpa Ha oTMeTKe «0».

BHUMAHWE! [1ns npenoTBpaweHns noBpexaeHnsa npudopa LTOPKM OTKPbIBaTb
(pblvaXXkoM 4) TONbKO Ha BpeMs NpoBeAeHUS U3MEPEHUS ONTUYECKOM MNAOTHOCTU NNK
KoadhdumumMeHTa NPOonyCcKaHNsa N BO BPEMSI HACTPOMKN Npnbopa (NnogroToBku npudopa K
paboTe) Bpemsa paboTtbl npubopa ¢ OTKPbITbIMU LUTOPKaMMN JOSDKHO ObiTh
MUHUMaSbHbIM.

7. B npaBbIn Ny4OK CBETA MOMECTUTL KIOBETY C pacTBopuTenem (Bpallas pykosaTKy
5). Ctpenka MnkpoamnepmMmeTpa LOSKHa OTKIOHUTbCA. Bpawasa npasbin
n3meputenbHbln 6apabaH 6, yctaHOBUTL CTpernky 1 BHOBb Ha oTMeTKy «0» Nocne atoro
OTCYUTaTb MO NPaBOU U3MEPUTENBHOW LLKane BENIMYMHY KoadhduumneHTa nponyckaHus
(4epHast) unM oNTUYECKOM NNOTHOCTU (KpacHas).

8. Mo kannbpoBoYHOMY rpadunKy onpeaenuTb KOHLEHTPALMIO B MUNUIpaMMax Ha
nuTp.



d)
Puc. 2 O6wmn Bng npubopa ®IK-56M

a) Bug cnepeau;
6) Bua c3agu.
TexHunka 6e30nacHOCTM NPU BbINONIHEHUN PabOTLI

1. He gonyckaTtb k paboTte nuu, He 3HAaKOMbIX C YCTPONCTBOM flabopaTopHON
YCTaHOBKW U NPOBEAEHMEM U3MEPEHUI C NOMOLLbI0 Npubopa PIK-56M.

2. Bo n3bexaHune nonagaHvs peakTMBOB Ha KOXY U 04eXay BbINOMHATL BCE
onepaumm Hag nabopaTopHbIM CTOSIOM, B PE3MHOBLIX NepyaTkax.

3. Mpwn pabote c POK-56M Bce perynupoBoYHble paboTbl, CBSA3aHHbIE C
NPOHMKHOBEHMEM 3a NOCTOSAHHbIE OrpaXKAeHUs K TOKOBEAYLUMM YacTam npubopa,
CMeHa namn, oTcoeamHeHne Kabens ¢ pa3bemMamMm OOMKHbI NPON3BOAMTLCS MOCe
OTCOeANHEHMsI Npubopa OT 3NEKTPOCETMW.

4. Ina obecneyeHnsa anekTpobesonacHocTu npnbop POK-56M Heobxoammo
3a3eMnuTb (3aHynuTb). HencnpaBHOCTM B Npubope YCTPaHSOTCS TONbKO NePCOHanom
nadopatopun.

Mopsiaok BbINOMHEHUA PaboThbI

1. N3yunTb npaBuna TeXHUKN 6€30nNacHOCTU NpU BbINOSIHEHUN NTaGopaToOpHOWN
paboThl.

2. [o3HakoMUTbLCA € onMcaHneM fiabopaTopHON YCTAaHOBKN U NOPSLKOM
npoBeaeHns namepenus npnbéopom GOK-56M.

3. MogrotoBuTb Npnbop PIK-56M k paboTe.

4. Onpegnenutb Ha POK-56M onTn4eckyro NAOTHOCTb (MNK KO3PULMEHT
NpOonyCcKaHWs) KaXxaon nu3 Jecsatn KannbpoBOoYHbIX NPOBUPOK, NCNONb3ys KloBeTbl Ha 20
M 1 cnHn ceeTodunbTp (Ne 3 Ha pykoaTke 8). B KOHTPOMbHYIO KIOBETY BNUTb
nooyepenHo, Ha4YMHasi C caMmoun NPo3payvyHoOMn BCe AeCATb uccnengyemblx obpasuos
HedpTenpoaykToB. Ha OCHOBaHMM NOMYYEHHbIX JaHHbIX NOCTPOUTL KanMbpOBOYHbIV
rpadomk, oTknagbiBas No ropu3oHTanbHoOM ocu (oCb X) U3BECTHbIE KOHLEHTpaLuumu, a no
BEpTUKanNbHOM ocn (OCb Y) — NOMNyYeHHbIE 3HAYEHUS ONTUYECKOMW MAOTHOCTU (UNKn



KoadpdpuumeHTa nponyckaHns). icxogHble AaHHbIe ONs NOCTPOeHUs rpaduvka B
npeacTtaBneHbl B Tabn. 2.

5. HannTtb B Kaxxayto 13 omnbTpoBanbHbIX YCTAaHOBOK (puc. 1), nccnegyembii
pacTBop, NpeaBapuTeNbHO onpeaenus ero oNTUYECKYH MNNOTHOCTb (KO3 ULMEHT
NPONyCKaHWs) U 3aHECTU NoslyvyeHHble AaHHble B Tabn.3. MNMocne dunbTpauun
HedpTenpoayKkToB, HEOH6XOAMMO ONpPeaenUTb UX ONTUYECKYHO NITOTHOCTL (KO3hdmumMeHT
NponycKaHWs) U NonyyYeHHble pedynbTaTbl 3aHeCTn B Tabn.3 B COOTBETCTBUM C
nccnegyemMon punbTpoBasibHON YCTaHOBKOW.

6. OnpegenvB Anga kaxaon Npobbl ONTUYECKYO MNAOTHOCTb (MU KO3 PULNEHT
nponycKaHnsl) pacTBopa, No KanMbpoBOYHOM KPMBOW HAXOOAT COOTBETCTBYOLLNE
3Ha4YeHWs KOHUEeHTpaunn HedpTenpoayKTos (a, Mr/mn).

Tabnuua 2

NcxoaHble gaHHble st MOCTPOeHUs kannmbpoBoYHOro rpaduka

3HayeHne onTUYeCcKon
KHaonlvllle6%ac\) SESE::EACI:IK C KoHueHTpauusa HedpTenpoaykTa B E(‘)‘;’;gjm e(::?;"
pacTBopamu B LUTaTUBE  (KAanNnMBpoBOYHOM pacTBOpe, Mr/Mn nponyckanusi, %)
1 0,0001 0,0005 0,001 0,005
2 0,01
3 0,05
4 0,1
5 0,5
6 1,0
7 5,0
8
9
10

[Nopsidok npoBeaeHNs pacHeToB:
CopepxaHue HedpTENPOAYKTOB (Mr/11) paccynTbIBaOT No popmyne:

1000 -«
10

C

roe o — KoNnM4yecTBo HePTENPOAYKTOB, HANAEHHOE MO KannMbpoOBOYHOW KPUBOW,
Mr/mn.




Onpegenue cogepxaHne HedhTenpogykTa paccumtatb aPPEKTUBHOCTb OUNCTKN 3.

C,-C,
5=""—""100
C

0,
o %o,

rae Cp— KOHUEHTpauusa HedpTtenpoaykToB B counbTpaTe Mr/n (nocrne ounctkn); C, —
KOHLUEHTpaums HedpTenpoayKkToB B BoAe (40 OYUCTKM) Mr/n;

Tabnuua. 3.

PGSyJ’IbTaTbI npoBegeHHbIX 3KCnepunMeHTallbHbIX nccrnenoBaHnn m pac4yeToB.

OnTtuyeckas NOTHOCTb

(koacpduLmeHT nponyckanus, | & mr/mn - (C, mr/mn

%)

\0o oumcTkm | | | [ ]

['SHepx’ | | | [

yronb

AKTMBNPOBAHHbIN

[Mecox | | | [

OT4yeT 0 paboTe JOMmKEH coaepxaTb:

1.

CxeMy omnbTpoBanibHOM YCTaHOBKM.

2.Tabn.3 c pesynbTaTaMmn NPOBEOEHHbIX AKCNEPUMEHTANBHbLIX NCCNELOBaHNUN U
pacyeToB.

3.

AHanus Nnony4YeHHbIX pe3yribTaToB U BbIBO 06 nx cooTBeTCTBMMA Tpe6OBaHVI$IM

CaHUTapHbIX HOPM.

4.

OueHKy a(p(PeKTUBHOCTN OYUCTKM, BENNYNHBI OO EMHOM 1 BECOBOW copbummn

Ka)kaoro ucnornb3oBaBLLerocs B paboTe ounbTpyoWwero matepuvana.

KoHTpOnbHbIe BONpPOCHI

1

2.

. npl/l'-IVIHbI N MCTOYHUKN 3arpAa3HeHnd BOJOEMOB.

XapakTepucTuka CTOYHbIX BOA.

. MoHgaTtne o MAK v nuMuTnpyroLwmMx NnokasaTensax BpeaHOCTU.

. CaHuTapHble TpeboBaHus, NpeabaBnsieMble K BOAe BOAHbIX OObEKTOB.
. MeToapbl O4MCTKN NPOMBILLIIEHHBIX CTOYHbIX BOA.

. KoHTpornb 3a cogepxaHuem B Boge HeTN U HE(PTENPOAYKTOB.

. MpunHuMn paboTbl N NOPAAOK NPOBEeAEHUSI n3MepeHui npudopom OIK-56M.



8. HasHaueHune kanmbpoBOYHOro rpadmka n NopsaoK ero NOCTPOEHUS.
9. NMocnepoBaTenbHOCTb BbINOMHEHNS NabopaTopHon paboThbl.
Na6opaTtopHas pa6oTta Ne2.

NCCINEAOBAHUE MNMbINEBbLIX BEHTUNALMOHHbLIX BbIBPOCOB U
CNOCOBbIl UX OYUCTKW.

JTabopaTtopHasa paboTta Ne 2 cocTouT 13 AByx YacTen, Kaxxgas u3 KoTopbIxX
paccyMTaHa Ha 2 akagemMmundecknx vYaca. Hactb | BknoyaeT «/ccrnegoBaHue gaBrieHUn n
CKOpOCTEMN ABMXKEHUS BO3ayxa B BO34yX0BOAAX BEHTUNMSALUMOHHbBIX CUCTEMY, YacTb |l
BKNtovaeT «MccnegoBaHne cogepkaHnd Nbifiv B BEHTUNSALUMOHHBIX CUCTEMAXY.

O6Lwue nonoxeHus

NcTouHnkamm 3arpsisHeHMst aTMOCEpPHOro Bo3ayxa SIBMSOTCA NpeanpusaTms
CTPONUHAOYCTPUN, METaNMYPri1, MalLMHOCTPOEHUS, XMMUYECKNE, aBTOTPAHCMNOPTHbLIE U
Apyrue npeanpusitus 1 aBTOMOBUIbHBIN TpaHCMopT.

[MpombiWwneHHbIE NPEANPUATUA N aBTOMOOUNBbHBLIM TPAHCMOPT BbiOpachiBaoT B
aTMocdepy pasnuyHble Mo COCTaBy B3BELUEHHbIE YacTuubl (Mbifib, Caxy, 301y, AbiM), a
Takke razoobpasHble BellecTBa (OKCUA yrnepoaa, okUCIbl a3oTa, CepoBOAOPOA,
CEPHUCTBIN N CEPHbIN aHrMapuabl, deHon, hopmansaerng u ap.).

3arpsasHeHne atMocdepHOro Bo3ayxa BblopocaMmm NpOMbILLIIEHHbLIX NPeANPUATUN
ABNAETCA NPUYMHON BO3HMKHOBEHWS Y YernoBeka pasnnyHbiX 3aboneBaHnn: GPOHXUT,
NMHEBMOHWSI, aCTMaTUYECKUIN PUHUT, OpOHXManbHas actma, 3Kk3ema, anneprus,
KOHBIOHKTUBUT U ap. BpeaHoe Bo3gencTBme B3BELWEHHbIX YacTuL, Ha OpraHn3m
YyeroBeka 3aBMCUT OT MHOMMX (paKTOPOB: XMMUYECKOro cocTaBa, AMCNEPCHOCTH,
pacTBOPUMOCTU, KOHLEHTpaumMn Nbinv. HanbonbLlyo onacHOCTb AN 300pOBbS
YyerioBeka npeacraenseT menkogmcnepcHas noinb. OHa NpakTMYeckn He ocedaeT n
HaxoguTCs BO B3BELUEHHOM COCTOSIHUM B BO3ayxe, rnyboko npoHukas B nerkue. Mpu
ANNTEeNbHOM BO34EMCTBUM TaKOW MNbifn BO3HMKAOT NnpodeccnoHanbHble 3aboneBanus
nerknx - NHEBMOKOHMO3bl. Pa3HOBNAHOCTN MHEBMOKOHNO3a - LEMEHTO3 (BO3HUKaET Mnpu
BAbIXaHMM LLEMEHTHOW Mbifn), CUNNKO3 (BO3HMKAET NP BAbIXaHUN
KpeMHe3emcoaepXallen nbinu), antoMmMHo3 (Mpy BObIXaHUU NbINY anioMUHUA) U 4p.
OnacHo gnga opraHn3mMa YenoBeka Takke NpucyTcTene B aTMOCEPHOM BO3ayXe
aspo3ornen TAXerbIX N pegKkux MeTannos (CBUHUA, MapraHua, kagmus v np.). Okucnbl
XpOMa, HUKEIb 1 ero coegmHeHus, 6eHsanmpeH obnagarT TOKCUYECKUMN,
MyTareHHbIMU U KaHLEepOreHHbIMM CBOMCTBaMU, BbI3bIBAOT pakoBble 3abonesaHns u
BNUSAIOT HA AETOPOLHYI0 PYHKLMIO YeroBeKa.

Takum o6pa3oM, COCTOSIHUE 300POBbS YEII0BEKa, JKMBOTHOIO U pacTUTENbHOMO
MMpa HaxoauTCs B NPSIMOM 3aBUCUMOCTU OT YNCTOTbI aTMOChepHOro Bo3ayxa, T.e. oT
KOHLIEHTpaLMK BpeaHbIX BELLECTB B NPU3EMHOM croe aTtmocdepbi.

[nsa KaXgoro NCToYHKKa 3arpA3HeHus aTMocepbl ycTaHaBnmMBaeTcs npeaeribHo
ponyctumblin Belibpoc (MAB). Mpasuna yctaHosneHua MNMAB pernameHtupoBaHbl FTOCT
17.2.302—78 «OxpaHa npupoabl. ATmocdepa. [NpaBuna yctaHOBNEeHUS OMYyCTUMbIX
BbIOPOCOB BpeaHbIX BELLECTB MPOMbILLNIEHHBIMU NpeanpuaTuaMmy». NpenensHo
aonyctumble KoHueHTpauun (MAOK) sarpasHaowmx BewecTs B aTMOCHEPHOM BO3yXe



HaceneHHbIX MECT pernameHTUpoBaHbl B PoccMn HOpMaTMBHBIM SOKYMEHTOM
MwuH3gpaBa «[pegenbHO oNyCTUMbIE KOHLEHTPaUumn 3arpsa3HsoLLNX BELLLECTB B
aTMocdepHOM Bo3ayxe HacereHHbIX MecT» crnmcok Ne3086-84.

MAOK - aT0 MakcnmanbHas KOHLUEHTpauusa npumMmecu B atMmocdepe, OTHECEHHAs K
onpeneneHHoMy BpeMeHN ocpeHeHUs, KoTopas npu NnepuoanyeckoM BO34eNCTBUM
WIN Ha NPOTSXKEHUN BCEM XU3HU YeroBeKa He OKa3bliBaeT Ha Hero BpeaHoro
BO3AENCTBUS, BKNOYas OTAaneHHble NOCMeACTBUS U Ha OKPYXKatoLLyo cpeay B LiENOM.

YcTaHaBnuBeaTCcsa MakcumMarnbHO pasoBas U cpegHecyToyHas MNAK. MakcumarnbHo
pasosas NAK (MOKy. ) ycTaHaBnMBaeTcs € Lenbio npeaynpexaeHna pedriekTopHbIX
peakumin y yenoseka (owyLieHne 3anaxa, uameHeHne BUoaneKkTpmMyYecKkon akTUBHOCTH
rOSIOBHOr0 MO3ra, CBETOBOM YYBCTBUTENBLHOCTU rMas n Ap.) Npu KpaTKoBpeMEHHOM (B
TeyeHune 20 MUH) Bo3aencTBumn BpeaHbix npumecen. CpegHecytoynas MNOK (MAOK:c.)
yCTaHaBnMBaeTCs Ang npeaynpexaeHnsa obLeTOKCUYeCKoro, KaHLeporeHHoro,
MyTareHHoOro u gpyroro BfnsHNA BeLLecTBa Ha OpraHn3M YernoBeka,

MakcumarnbHas KoHueHTpauna C,, BpegHOoro Bellectsa B NPM3EMHOM CIloe He

pomkHa npesbiwats MOKy, Te. Cy = MNIOK . . NpeaensHo aonycTumbsle
KOHLIEHTpaLMM HEKOTOPbIX 3arpsa3HAOLLMX BELLECTB B aTMOC(EPHOM BO3yxe
HacerneHHbIX MecT (M3 cnucka Ne3086—-84) npuBoasatca Ha nnaHweTe nab. paboTbl Ne2.

KoHueHTpauuu MNAKy . v NOK ¢, TBEpAbIX YacTuUy, U ra3oB B aTMOCHEPHOM
BO34yXe, UX OUCNEPCHbIN U XMMUYECKUIN COCTaBbl ONpeaesnisaoTCsa TEXHONOIMen
Npon3BOACTBA, a Takke 3(P(PEKTMBHOCTLIO paboTbl BEHTUNSALMOHHBIX U
nbinerasoynasnuBaroLLMX YCTAHOBOK (YCTPOWCTB).

AP PEKTUBHOCTL (CTENEHb) OYMCTKM BO3AyXa OT TBepAbIX YaCcTuL, pasrnyHbIMn
NbINeynoBUTENAMN 3aBUCUT OT UX KOHCTPYKTUBHOIO UCMOSMHEHUS, NPUHLMNA OENCTBUS,
yCnoBui aKkcnnyataumm n obenyxmsanums. o npyHUMny AenNcTBnS NblneynoBuTenm
AEeNATCA Ha rpaBUTaLMOHHbIE (NblNeocagnTenbHble Kamepbl), UHEPLUNOHHbIE (LUKIOHBI,
GaTapenHble LMKNOHbI, MyNbTULMKIOHLI, CKPY66epbl, POTOKIOHbI) U OUNbTPbI
(MaTepyaTble, MacnsiHble, aNeKkTpu4eckne, yTbTpasByKoBble U T.4.).

B npakTuke o4ncTkn NpomMbiLlLnieHHbIe BbIOpocoB npondsogaTca rpydas (I ctyneHb)
n ToHkas (Il ctyneHb) ounctku. Mpu rpybon ouncTke ynasnmBakTCH KPYMHO - U
cpegHeancnepcHas nblnn, NPU roHKON OYUCTKE - MenkogucnepcHas noifb. [pydyto
OYUCTKY BO3AyXxa OT MblSIN OCYLLECTBNAIOT rpaBUTaALMOHHbIE N CyXMe NHEPLIMOHHbIE
NblNeynoBuTenu, uUnbTpbl KOHTAKTHOrO AENCTBUS) TOHKYHO OYUCTKY - MHEPLIMOHHbIE
LMKINOHbI - NPOMbIBaTENMU, CKpyb6epbl, pPOTOKMOHbLI U OUNBbTPbI.

O hekTMBHOCTL paboThbl BEHTUNALMM 3aBUCUT OT peXMMa aKcniyataumm
BEHTUNALMOHHBIX CUCTEM U NPaBUNBHOIO Nogdopa BEHTUNATOPHbLIX YCTAHOBOK,
obecneunBatoLmx Tpebyemble faBEHNA N CKOPOCTU OBUKEHUSA BO3AyXa B
BEHTUNALMOHHBIX cucteMax. BeHtunatop nogbupaetcs no pacxoay (06bvemy)
nogasaemMoro Lgyx Unn yaansemoro Lg,x MM Bo3ayxa, T.e. No ero
Npon3BoANTENbHOCTU(L,, M*/4) 1 NO cosgaBaeMomMy UM Hanopy (NONHOMyY AaBne-
HWUIO P, Ma). Lex N Lg,x ONpenenstoTca no gopmyne:

LBX,BbIX = 3600 FV,



roe F - nnowanb ceveHns BO34yxX0BOAa, M2 v — CKOPOCTb ABWXKEHNSA BO3ayxa S
BO34yxoBoae, M/c.

YacTb |. \CCNTEQOBAHUE OABNEHUA U CKOPOCTEWU ABUXEHMSA BO3AYXA B
BO3AYXOBOOAX BEHTUITAUUOHHbLIX CUCTEM

Llenb paboThbi:
1. A3yunTb YCTPOMCTBO M NPUHLMN AENCTBUS NPUOOPOB KOHTPONSA

2. N3y4nTb MeTOoauKYy U3MepeHusi NonHoro P, ctatnyeckoro P , CKO-
POCTHOIO Py« AaBMEHUM N CKOPOCTEN OBUXKEHWSI BO3yXa B BO34yXOBOAAX.

3. [poBeCcTn MHCTPYMEHTasNbHbIE KaMmepbl MOSMHOro Py, CTaTU4eCcKoro P 1
CKOPOCTHOrO P« AaBneHui.

4. OnpepenuTb cpeaHNe CKOPOCTU OBMKEHUS BO3yXa B CEYEHUSX BO3YXOBOJ0B
A0 1 nocrie nbineynosuTens (LMKMNoHa) Vep, M/C.

5. Paccuutath pacxos (06bem) noaaBaeMoro Lg, M yaansemoro g, M°/4, Bo3ayxa
N3 BEHTUNALMOHHON ceTu (puc. 1).

OnucaHue nabopaTopHOM YyCTaHOBKM

JTabopaTopHas yctaHoBka (puc. 1) coctouT U3 BeHTundatopa 1, kamepbl-gosartopa 2,
BO34yX0BOAOB 3 1 5, UMKMNOHa (Nbineynosutens) 4, NTHEBMOMET-pUYecKon Tpybku 6,
MuKkpomaHomeTpa (Tuna MMH-4). B Bo3gyxoBoae B ABYyX MecTax 4O M nocne
nblneynosutensa NnpobuTsbl ABa OTBEPCTUS, B KOTOPbIE BCTaBNsAeTCA
nHEBMOMETpUYECcKas Tpybka npu namepeHnn gasneHnn sosgyxa (nonHoro Py,
CTaTU4eCKOro Per U CKOPOCTHOIO — Pyy).

Mpubopbl KOHTPONA U MeToAMKA U3MEpPEeHUs1 AaBlIEHUN N CKOpoCcTen
ABWXeHUs1 Bo3ayxa B BO3AyxoBoAax.

B BEHTUNSLUMOHHON cUCTEME BO34YyX OBUXKETCHA MO BO34YyXO0BOAAM M nNpeofoneBaeT
CONPOTUBNEHNE OBMXXEHUIO BCEACTBME NOMTHOro AaBrieHusi, pa3BMBaeMoto
BEeHTUNATOPOM. [lonHoe P, gaBneHne BEHTUNATOPA CKnaabiBaeTcs 13
cTaTn4eckor Pgr 1 cKopocTHOro Py AaBneHmn. CkopocTHoe P AaBneHne pacxonyeTcs
Ha co3gaHne Heobxo4MMOoN CKOPOCTU ABMXKEHNSA BO34yXa B BO34YX0BOAE,
cratundeckoe P - Ha NPeoAoNeHNE UMEIOLLMXCA COMPOTUBNEHUIN OABMXEHNSA (TPEHNS B
PasfiMYHbIX MECTHbIX COMPOTUBIEHUN).

[~




Puc. 1. Cxema nabopaTopHON yCTaHOBKU

[Mpn TEXHUYECKNX UCMBbITAHNSX BEHTUIIATOPOB U1 MblfieyrasnmBaroLLmnX yCTaHOBOK
onpeaensaTca nonHoe Py, , ctatudeckoe Pgr n ckopocTHoe P AasneHns. [Npu
nccnegoBaHNM CKOPOCTHBIX PEXMMOB BO34YLLUHbIX MOTOKOB B Pa3HbIX CEYEHUAX
BO3yXOBOJOB JOCTATOYHO OnpeaennTb CpeaHue 3HaYeHNsa CKOPOCTHbIX
aasneHnn Py ¢p . Mpnbopbl KOHTPONSA - MukpoMaHomeTp Tuna MMH-4 (puc 2, a) n
nHeBMOMeTpuyeckas Tpyodka (puc 2,6) npeaHasHadeHbl ANg N3MepPEHUst NOSTHOTO P,
CTaTn4eckoro P.; N CKOPOCTHOro P AaBneHun.

puc. 2. MnkpomaHomeTp
Tvna MMH-4 n nHeBMmomeTpuydeckas Tpybka MUOT.

a) — MukpoamnepmeTp: 1 — cTaHunHa; 2 — pesepsyap; 3 - WTyuep; 4 - TPEXXo40BOM KpaH; 5 —
TpyOKa; 6 cTorka HakroHa Tpybku; 7- yCTaHOBOYHbIN BUHT;

6) — nHeBMoMeTpuyeckasn Tpybka MUOT: 1 - otBepcTne Ana namepeHnsa NomHOro
Pn baBneHus; 2 — 0TBEPCTUSA, BOCNPUHUMAIOLWME CTaTU4eCKoe P oaBneHue.

MwukpomaHomeTp MMH—4 nmeeT HenoaBWXHbLIN pe3epByap 2, COeANHEHHbIN C
NMOBOPOTHOWN U3mepuTenbHoOn Tpybkon 5 pesnHoBbIM WnaHrom. Ha pesepsyape
YCTaHOBIIEH TPEXXOA0BOW KpaH 4, Npu NOMOLLM KOTOPOro MUKPOMaHOMETP MOXET ObITb
OTKIHOYEH OT NPUCOEANHEHHBIX K HEMY PE3MHOBbLIX TPYOOK YCTaHOBKOW KpaHa 4 B
nonoxeHue «0».

MHeBmomeTpuyeckasn Tpyoka MUOT mnarotoBneHa ns AByx NOsibIX METANINYECKNX
TpyboK 1 1 2, cnasiHHbIX NO BCEW ASIMHE, FONoBKa TPyoOkM 1 nmeeT LeHTpanbHbIA KaHan,
Tpybka 2 nmeeT Lienesble Npopesun (UM CKBO3HbIE ABa OTBEPCTUSA), PaCMNOfOXKEHHbIE B
NNOCKOCTU, NEPNeHANKYNAPHON ABMXXEHUIO BO34yXa B BO3AYyXOBOAE.

MeToauka namepeHus.

N3mepeHne gaBneHum nosHoro Py, , ctatndeckoro Pgr u
CKOPOCTHOro Pg npon3BoanTca MukpomaHomeTpom tuna MMH-4 n
nHeBMOMeTpUYeckon Tpybkon. MNpun namepeHnn gasneHna nHEBMoMeTpudeckas Tpybka
BBOAMTCS Yepe3 HebonbLLoe OTBEPCTUE B BO3QYXOBOAE M 3amep NPOU3BOAUTCA C
cobrnogeHnemM crneayowmx npasus:

- ANVHHas YacTb TPYOKM pacrnonaraeTcs nepneHankynsipHO Och BO34yX0BOAa;

- TpybKka HanoOPHbLIM KOHLOM (FrOfIOBKOMN) AOMKHa BbiTb HanpaBneHa HaBCcTpeyy
CKOPOCTHOMY MOTOKY BO3[yXa;



- OCb HamnopHOW ronoBkK TPYOKM OOSMKHA ObiTb HanpaBneHa napannensbHO NOTOKY
BO3ayXa.

Cxema npucoegnHeHnsi MTHEBMOMETPUYECKON TPYOKM K MnkpomaHomeTpy MMH-4
npu N3MepPEHUN NONHOro P, , ctTaTn4eckor P. CKOPOCTHO Py AaBneHnn npueeaeHa
Ha puc. 3.

Puc. 3 Cxema npucoeanHeHnsi THEBMOMETPUYECKON TPYOKMN K MMKpOMaHOMETPY Tuna
MMH—4;

a - CoO CMOPOHbI Ha2HeMaHusi;
6 - CO CMOPOHbI paspexeHusl.

lMonHoe gaBneHune P, Co CTOPOHbI paspeXXeHnst 3MepsieTcsl NpMcoegMHEHNEM
KOHUa 1 NHEBMOMETPUYECKOM TPYOKN K OLHOMY LUTYLIEPY CO 3HAKOM «+», CTaTU4ecKoe
nasnenune (+Pg;) namepsieTca NpucoeanHeHneM KoHua 2 NHEBMOMETPUYECKON TPYOKM K
LUTYLIepY CO 3HAaKOM «+». CO CTOPOHbI HAarHeTaHUs NonHoe aaenexHune (-Pn) namepsieTcs
npucoegnHeHnem KoHua 1 NHEBMOMETPUYECKOM TPYOKM K OQHOMY LUTYLIEPY CO 3HAKOM
« - », cTaTMyeckoe aasneHue (-Pgr) nsmepsieTcs npucoenHeHnemM KoHua 2
MHEBMOMETPUYECKOW TPYOKN K OQ4HOMY LUTYLLEPY CO 3HaKOM « - ». CKOpOCTHOe
P.« aBneHne namepsieTca NpucoeanHeHMeM MMKpOMaHoOMeTpa K ABYM KOHLLaM
NMHEBMOMETPUYECKOM TPYOKM 1 onpeaensieTcs Kak pasHOCTb NOJSIHOMO N CTaTUYECKOro
nasneHuin. Co CTOPOHbI

HarHeTaHUs Pg=-Pr -(-Pgr)=Pcr-Pr. Co cTOpOHbI paspexeHuns Po=Pi-Pe;.
Mo BenuunHe ckopoCTHOro Pg AaBneHue no gopmyrne
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onpenenarTca CKOPOCTU ABMXEHNA BO3ayXa B CE€HEeHUAX BO34yxXoBoda
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roe Po— CKOPOCTHOE AaBneHne ABMXKYLLEroCca BO34YLLHOIMo NoTOKa B BO34YyXOBOAE,
Ma; pg — NIOTHOCTL BO3AyXa, kr/m>; g—YycKkopeHue cBoboaHOro nageHus



(9=9,81 m/c?).

[Mpn namepeHnn ckopocTen OBMXEHNA BO3ayXa KONIMYECTBO 3aMEePHbIX TOYEK B
CeYvyeHnsax BO3QyX0BOLOB OnpeaenseTcd B 3aBMCMMOCTM OT gnameTpa (nnowaam
ceyeHus) Bosgyxosoaa. Npu anameTtpe Bo3gyxosoaa Ao 300 MM nx JOIMKHO ObiTb He
MeHee Tpex - NATU. 3amepbl Py, Per U Pox AaBNEHUI AOKHbI NPOBOAUTLCA MO OCU
BO34yX0BOJa B [BYX B3aUMHO NeprneHauKynAapHbIX NITOCKOCTAX. TOYKN U3MepeHUn
OOITKHbI BbITb HAMEYEeHbI Ha paccTosiHuKM 5 - 10 MM gpyr oT gpyra. B kaxgon Touke
OOMKHO BbITb BbINOMHEHO MO TPU U3MEPEHUS CKOPOCTHBLIX Py AaBNeHun. 3atem
pacyeTHbIM NyTeM onpeaensieTca cpegHee 3HadyeHne CKOPOCTHOro AaBreHns

2
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B K&XXAOM CeYeHUn BO34yxX0BOAA W CpefHee 3Ha4YeHne CKOPOCTU ABMXKEHUS BO3ayXa
(Ugp, Mlc).

CKopocTu ABMXKeHUS BO3ayxa B BO34yX0OBOAAX LOSMKHbI ObiTb onpeaeneHsbl ¢
AO0CTaTOYHOM AOCTOBEPHOCTLIO NO BENNYMHE UX CPEOHUX 3HAYEHUN Vip, YTO MO3BOSNUT
Npw BbINOSMIHEHUM CrneayLnx nccnegosaHmm (Hacte Il) no onpegeneHunio
KOHLIEHTpaLuMm MbIn B BO34yXe BEHTUNALMOHHBIX CUCTEM, NpaBubHO nogobpatb
AnamMeTp HaKOHEeYHMKa NblneoTbopHoM TpyoKn 1 obecneunTsb NPUHLMN
N30KMHETUYHOCTH, T. €. PaBEHCTBO CKOPOCTU ABUKEHNSA BO3AYLLIHOIO NOTOKa B
Bo3ayxoBoge (U, m/c) n ckopocTtun asmxeHnsa so3ayxa B Bo3gyxoayske (Us, N/MUR).
CobnogeHune npyHumMna N30KMHETUYHOCTM MNO3BOSNT OCTOBEPHO ONpeaenuTb
KOHLIEHTpaLUmMm Mbifin B BO34yXe BEHTUNSALMOHHBIX CUCTEM B TOM YMCIE N Ha BbIXOAE B
aTtmocdepy.

TexHnka 6e3o0nacHOCTM NpPU BbINOJSIHEHNM NabopaTopHON pabdoThi

1. MpUCTYNNTL K BbINONTHEHMWIO SKCNEPUMEHTaNbHOM YacTn paboTbl TONLKO nocrie
03HaKOMSIEHUS! C HACTOSLLMMM NpaBUnaMm TeXHUKM 6€30MacHOCTU U MeT O4NYECKUMU
yKasaHusiMu no nabopaTopHOMY NpakTUKyMy.

2. BKniounTb BEHTUNATOP B CeTb HanpsixeHvem 220 B. [Nepen BknioyYeHneM
Heo6Xxo4MMO NMPOBECTU BHELLHMI OCMOTP YCTaHOBKU, MPOBEPUTL UCMPaBHOCTb
coeauHUTENbHbIX MPOBOAOB U PO3ETKM.

3. O3HaKOMUTbLCS C YCTPONCTBOM W NMPUHLMMOM OENCTBUA KOHTPOSIbHO-
n3MepuTenbHbIX NPUbopoB MnkpomaHomeTpa Tuna MMH-4 n nHeBMomMeT-pnyeckomn
Tpy6kn MANOT.

4. MNogrotoBnTb NPUBOPLI K HAYanNy n3aMepeHun cratmyeckoro P , nonHoro P, n
ckopocTHoro P« AaBneHnn.

5. Nocne okoH4YaHnsA paboTbl BbIKNIOYNTL N3 ceTn 220 B BEHTUNATOP, OTKMOYUTL
MukpomaHomeTp MMH—4, y6patb paboyee MeCTO U LOMNOXUTb NpenogaBaTento o
BbINOSIHEHUKN NTabopaTopHON paboTbl.

Mopspok BbiNONHEeHUA paboThl



Mpw BbINONHEHUN NabopaTopHOM PaboThbl CTYAEHT AOIKEH:

1. MI3yunTb npaBuna TexXHNKM 6€30nacHOCTMW.

2. O3HaKOMUTbLCA C YCTPONCTBOM JTabopaTOPHON YCTaHOBKN.

3. N3y4nTb YCTPONCTBO M NPUHLUMUN OENCTBUA NPUOBOPOB KOHTPOSS.

4. N3yunTb METOONKY N3MEPEHNA N N3MEPUTb AaBrieHnsa Bo3ayxa (NnosHoe,
cTaTtMyeckoe, CKOPOCTHOE) B BO34YyXOBOA4AX BEHTUMSALMOHHOM ceTh nabopaTtopHOm
YCTaHOBKW. YCroBUSA namepeHun: 1) BEHTUNATOP yaanseT YNCTbIN BO3ayX; 2)

BEHTUNATOP yaoandaeT 3anblfEHHbIN BO34yX.

5. PaccuutaTb cpegHue 3Ha4yeHus ckopocTen ABMKeHUs Bo3ayxa (Vep , M/C) B ABYX
ceyeHnax Bo3agyxosoga (Ha cxeme puc. 1 9To OTBEPCTUSA 4O M NOCIE LMKINOHA).

6. [laHHble namepeHnn Py, P, P« M pacyeTHble cpeaHne 3Ha4YEeHUs1 CKOPOCTEN
AsmxeHus sosayxa (U, , M/C) 3aHecTn B Tabn. 1. Caenatb BbIBOAbI.

OT1yeT 0 paboTe fonXkeH cogepxartb:

1. Cxemy nabopaTopHou ycTaHOBKKU (CM. puc. 1).

2. Tabn. 1, B KOTOpOW NPUBOAATCA N3MepeHHbIe aaBnenus Py, Pqr, P« 1 pacyeTHble
CKOPOCTU ABMXeHUs Bo3ayxa (v, M/C) B TPEX-NATU 3aMEPHbIX TOYKaX CEYEHUN
BO3yx0BOAOB 3 1 5 (B OTBEPCTUSIX A0 W MOCIIe LMKITOHA).

3. PacyeTHble gaHHble cpeHNX CKOPOCTEN ABUMXEHNSA BO3AYLUHbLIX NOTOKOB A0 U
nocne nbineynoBuTens (LMKNOHa) U pacxoabl BO3ayxa Ha Bxofde Lgx M Ha
BbIXoAe Lgux U3 LMKIIOHA.

Tabnuua 1

N3mepeHne gaBneHuin u CKOpoCcTen ABMXEHUS Bo3ayxa (v, M/c) B BO3gyxoBoAax
MukpomaHometTpom MMH-4

OtBepct [Homep N3mepeHHble gaBneHus P, krc/m |CkopocT |Mnowapn | Pacxoa
ns TOYKM (Ma) b b (obbeMm)
BO3/AyXOB [3AM€Pa B [CraTpuecko [[onHoe |CkopocTHo |[BO3BYXa Cevenmns | BO3Ayxa,
opa cedeHnn |o p P, e, Py B BO34yXOB | NogaBaem
BO3yXOB BO3yXOB [04a B oromu
oaa oge B MecTe yaansemo
TOuYKe 3amepa F| ro
3amepa |, M? BEHTUMNAT
U, m/c opoMm
LBX,BbIXa
M3/y
[o |1
LMKITOHa |2 | 0,01 Loy=
3 |
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KoHTponbHbIe BOoNpocChkl

1. Kakne BpeaHble BellecTBa BblbpacbiBatoTcs B atmocdepy?

2. Kakne 3aboneBaHns MOXET BbI3BaTb Mbiflb , HAXOAALWAACA B aTMOCHEpPHOM
BO3ayxe?

3. OT KaKnx CBONCTB Mbifv 3aBUCUT €€ HebnaronpuaTHOe AENCTBNE HA OpraHmM3m
yenoseka?

4. YTo Takoe npenenbHO JOMyCTUMAada KOHLEHTpaUMA Nbifiv B aTMOCdepe U Kakumu
HOpMamu OHa pernamMmeHTupyeTca? YTo Takoe MakcumarnsHO pa3oBas n
cpegHecyToyHas MNOK?

5. Bugpl nbineynosuteneun, NpyHUMN nx A4encTeus, aPPeKTMBHOCTbL OYNCTKM.

6. Kakne npubopbl npegHasHa4vyeHbl Ans onpeaeneHuns nosiHoro, CTaTU4Yeckoro u
CKOPOCTHOro AaBNeHNn?

7. Kak onpegensieTcsi CKOpoCTb BO34YLLHOINO NOTOKa B CEYEHUsIX BO3ayxoBoaa?

YacTts Il. ACCJIEAOBAHUE COOEPXXAHUA NbIJIM B BEHTUITALUNOHHbIX
CUCTEMAX

Llenb paboTbl:
1. A3yunTb YyCTPOMCTBO M NPUHLMIN AENCTBUS NPUOOPOB KOHTPOMS .

2. N3yunTtb MeToabl 0T6Opa Npob Bo3ayxa Ha 3anblNeHHOCTb B BO34yX0BOAaX
BEHTUMSALMOHHBIX CUCTEM.

3. M3yuntb MeToanKy nccnengoBaHus cogepkaHus nbinv B BO3Oyxe
BEHTUNALMOHHBLIX CUCTEM.

4. Onpegenntb cogepXaHve Nbinv B BO34yxoBoAe abopaTopHON BEHTYCTaHOBKM.

5. [laTb oueHKYy adpPEKTUBHOCTN OYUCTKN 3arblfIEHHOro BO34yxXa B MblneysiosuTesne
(uMKrioHe) n puneTpe.




OnucaHue nabopaTopHOM YCTAaHOBKU U YCTPOMUCTB

JTabopaTtopHas yctaHoBKa (puc. 4) cocTouT 13 BeHTunaTopa 1 kamepbl-go3aTopa 2,
BO34yxoBoAoB 3 1 5, unknoHa (neineynosutens) 4, punbTpa 6, anekTpoacnupatopa 7
C rmbkum wnadrom 8 n annonxamm 9 n 9', nbineotbop-Hon Tpydkn 10 ¢ HAKOHEYHUKOM
11. Ha cxeme ykasaHbl OTBEpPCTUA B Bo3ayxoBoaax 12, 13, 14, 15, rae otbupatorcs
nNpo6bl Ha 3anbINIEHHOCTb BO34yxXa 40 U NOCMe NbleynoBuTens.

1 b} 4

Puc 4. Cxema nabopaTopHOW yCTaHOBKM

HasHauyeHune kamepbl-go3atopa 2 — obecneynTb 3anbifieHHY0 cpeay B BO3A4YLLHOM
NOTOKe, CO34aBaeMOM BEHTUNATOPOM 1 B ceTu Bo3ayxoBoaoB 3 n 5 HasHaveHue
nbineynosutensa (LMKoHa) n punetpa - obecneuntb Tpebyemyto 3HEKTUBHOCTb
(CTeneHb) OMUCTKM 3anbIIEHHOrO BO3ayxa.

MprHUMN OencTBMS LMKITOHa (pyc. 5) OCHOBaH Ha LeHTpobexHon cenapauuu. Mpu
9TOM 3anbifiEHHbIV BO34YyX M3 BO34yX0BoAa Yepes naTpybok 1 nonagaeT B LMKIIOH U,
npnobpeTtas BpallaTenbHoe ABUKEHNE NO CNUpanun, onyckaeTcsi B KOMbLEBOM
NPOCTPaHCTBE A0 HM3a KOHUYEeckon Yactu 2. [loa AencTBMEM LIEHTPOBEXHbBIX CUn
YacTuubl Nbifv 0TOPaCLIBAKOTCS K CTEHKE LMKIOHA U, yBrEKaeMble MblfieBbIM MOTOKOM,
yepes MNbINEBbLINYCKHOE 0TBEPCTME 3 BLIHOCATCA B ByHKep-NbiNnecbopHUK 4 n ocenatot B
HeM BCneacTBMe NoTepu CKOPOCTU

OuULLIEHHBIN OT KPYNHO— 1 CpeaHe—4MCNEePCHOM MbINM BO34YX BbIXOAUT U3 LIMKIOHA
Yyepes naTpybok 5 n no Bo3gyxoBoay 5 noctynaeT Ha punbTp 6 (cm puc. 4)

LinknoH (1 cTyneHb O4MCTKM) NpefHa3HayveH ans oYNCTKU BO3ayxa OT KPYMHO- U
cpegHe—amncnepcHon nbinn. 3PEKTUBHOCTbL OYUCTKM LMKNOHOM coctaBnseT 70-90%.
®unbTp (Il CTYneHb 04MCTKK), BLINONMHEHHBIN U3 OunbTpyoLwero matepuana @I (TkaHn
akaa. U.B. MNMeTpsaHoBa), npeaHasHadYeH gnst TOHKOM OYMCTKM OT MENKOANCNEPCHOM
NbINn. SPPEKTUBHOCTb OYUCTKN purnbTpom coctaBnseT 95-99%.

OPPEKTUBHOCTL OUMCTKU MNbINEYNoBUTENAMMU (LUKITOHOM MU (OUSTLTPOM) MOXHO
onpenenutb No oopmyrnam:

7 :ﬁ 100

G, %.
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raoe G4 — KOnM4ecTBO MbifK, COAEPKaLLENCH B
i BO34yX0BOJE Ha BXoAe B NblieynosuTens, Kr/v; G -
2w F RN KONMYECTBO Mbifn, coaepXallenca B BO34yXOBoAe Ha
i yNd BbIXo4e M3 nbineynoBuTens, Kr/4; Cgx U Cayx -
4 7 KOHUEHTpaumn Nbinu 4o 1 Nocrie nblreynoBuTens.
M2, Loy M Loy - pacxop (o6bem) yaansaemoro Bo3gyxa oo
1 nocne nbineynosuTens, M°/v.

’ Puc. 5. UuknoH tuna HANolA3 LIH-15

Mpubopbl KOHTpONA, MeToabl OTOOpPa NPo6 U MeToanKa onpeaeneHus
coep)XaHUsA HbINU B BO3ayXe BEHTUNALMOHHbIX CUCTEM FPaBUMETPUYECKUM
(BecoBbIM) MeTOAOM

Mpnbopbl KOHTPONS — anekTpoacnupaTop (puc. 6) NnpeaHasHaveH ans npo-
TArMBaHWS 3anblfIEHHOrO BO34yxXa Yepes anfioHXu ¢ PunbTpoM 1 ANsi U3MEPEHMUS
obbema (pacxoaa) yaansemoro Bosayxa L, n. AnekrpoacnmpaTop COCTOUT 13
BO34yX04YyBKM, 31IEKTPOMOTOPA U YeTblpex peomMeTpoB 3. BHyTpu peomeTpoB (MonbIxX
KOHMYeCKnX TpyOOK) HaxogaTca nonnasku 5 U3 fierkoro metanna, ykasbisaroLme
ckopocTb npoTarneaHuna sosgyxa oT 0 go 20 n/mMuH. C noMOLLbIO LWTYLIEPOB 6 K
anekTpoacnmpaTopy NoACOeANHATCS Pe3NHOBLIE MOosble TPyOkM (unu Tpybka) ¢
annoHxem-unstpogepxatcnem. CKopoCTb NpocacbkiBaHUS 3arblfIEHHOro BO3ayxa
perynupyeTtcsa py4ykon BEHTUNA 4 KaXXaoro peometpa.

@ %‘Q\

\H i i i
= N

Y S

N

6

] /”’

/
Y/
N

@)

Puc. 6. Onektpoacnupatop (MPY-4):



1 — nogknyeHne NUTaHns;

2 — TyMbnep BKMNOYEHUS N BbIKITHOYEHUS;
3 — peoMeTpbl;

4 — py4kn BEHTUNEN,

5 — nonnaeok;

6 — WwTyuepsbl

Annonx—dunstpogepxatens (9 n 9', puc.4) npeactasndet cobon nonbin
(MeTannn4eckumn) unm NNacTMaccoBbI KOHYC, B KOTOPbIN NOMELLLAETCA aHannMTU4YeCcKum
a3po3oribHbIN PuneTp TMNa AGA-BIT-20 nnu AGA-BI1-10.

MeineotbopHas Tpybka 10 co CbeMHbIM HakoHeYHMKOM 11 cnyxuT gns otbopa 3a-
NbIFIEHHOro BO3ayXa B BO34yXOBOAE.

MeTon ot6opa npo6 Bo3ayxa Ha 3anbifIEHHOCTbL B BO3AyXoBoAax
BEHTUNSALMOHHbIX cucteM. OTO0p Npob 3anbiNeHHoro Bo3ayxa B BO34yXOBOAE
NPOBOAUTCHA METOAOM BHELUHEN PUnbTpaLmMm NbifieynasnnBaoLLmnMM yCTPOUCTBOM
(annoHxem), pacnosioxXeHHbIM BHe Bo3ayxoBoaa. [pobbl oTbmpaoTcs paBHOMEPHbIM
nepemMeLLeHnem nolneotTbopHon TpybKM No BCeEMy CeYeHMI0 BO34yX0BOAaA NO ABYM
B3aMMHO NepneHauKynspHbiM HanpasneHnam. Mecta otbopa npob crneayet BbiGMpaThb
NpPenMyLLLECTBEHHO Ha BEPTMKarbHbIX ydacTkax Bo3ayxosoaa. [1pu oTcyTcTBMM
BepTMKaIbHbIX y4aCTKOB AOMyCcKaeTCca Npom3BoanTb 0TO60p Npob Ha HAKMOHHbIX U
rOPU3OHTAarbHbIX y4acTKax, Mpy 3TOM 4Yncno oTbupaembix Npod Heobxoanmo
yABavBaTb. B kaxxgom ceyeHun Bo3gyxoBoga Heobxoammo oTbupaTb Ase-Tpy Npobbi.

Mpn oTBope Npob HaKOHEYHVK MbliNeoTOopHOM TPYOKN BBOAUTCH B OTBEPCTUE
BO34yX0BO4A W rofioBKa HaKOHEYHMKAa pacnoriaraeTcs HaBCcTpevy BO3AYLWHOMY NOTOKY.
[Mpn aTOM He gonyckaeTcHa KacaHue rofloBKM HaKOHEYHMKa CTEHOK BO34yX0BOAaA, TaK Kak
n3-3a nonaganuns Ha punbTp APA-BI1-20 (unn A®A-BI1-10) nbinn co cTeHok
BO34yX0BOAa pe3ynbTaT aHanunsa 6yaeT HETOYHbIM.

[nsa nonyyeHnst TOYHbIX pe3ynbTaToB aHann3a Ha 3anblfIeHHOCTb CKOPOCTb BO3ayxa
BO BXOZHOM OTBEPCTUW MbINIe0TOOPHON TPYOKM AOIKHA COOTBETCTBOBATb CKOPOCTU
BO34YLUHOrO NOTOKa B BO34yXOBOAE, T.€. AOIMKEH cobnioaaTbCst NpUHLMN
N30KUHETUYHOCTMW.

OT160p Npob ¢ NpeBbILLEHNEM U3OKUHETUYHOW CKOPOCTU NPUBOAUT K 3aHWKEHUIO
KOHLUEHTpaumn Nbinn n, HA0OOpPOT, Marnble ckopocTh NpobooTbopa cnocobCcTByOT
3aBblLLEHUNIO pe3ynbTaToB aHanmsa.

O6bem oTbmpaemoro anekTpoacnupaTopom Bosayxa (L, 1) onpegensercs B
3aBMCMMOCTU OT nNpeanoriaraeMon KOHUEHTpaumm Nbinn B Bo3ayxosoae. Ecnun
npegnonaraemMasi KOHUeHTpauua noinu B Bosgyxosoge C (mr/m?) 2; 2-10; 10-50; cBbliwe
50, To pekomeHayembI 06beM oTOMpaemoro Bo3gyxa (L, Mf) COOTBETCTBEHHO paBeH
1000; 500; 250; 100.



Memoduka onpedernieHus codepkxaHusi rnblu 8 8030yxe 8eHMUSIAUUOHHbIX CUC-
mem. [Ins onpegeneHns KOHUEHTpaLmMm Mblfiv B BO34yXe BEHTUNALNOHHbLIX CUCTEM
rpaBMMeTpUYeCcKkMM (BECOBBIM) METOAOM HEOOXOAMMO: HA aHANUTUYECKMX BECAxX
B3BECUTb 6€e3 3aLMTHOro KomnbLa OOUH UM HECKOSbKO aHaNUTUYECKNX a3P030SIbHbIX
PpunbTpoB ADA-BI1-20 nnu A®A-BIM-10. MNpeaBaputenbHO B3BELLEHHbIE (PUNBLTPLI
BMNOXMWTb B 3aLUUTHbIE KOSbLA, HA KOTOPbLIX MPOCTaBUTb UX MNOPSAKOBLIN HOMEP U
Bec P (Mr). BNnoxuTb 0anH 13 B3BELLEHHbLIX (PUNbTPOB C 3aLLMTHBIM KOMbLOM B rHE340
Kopryca annoHxa 9 1 NfoTHO 3aXapb el Mexay AByMsa anoHxamu 9 n 9' (cm. puc. 4).
HWxKHIOI YacTb annoHXxa 9 ¢ NOMOLbIO PE3NHOBOIO LWaHra 8 NnpMcoeanHUTb K
BCacCbIBaOLLEMY LUTYLIEPY ANIEKTpOAcnNMpaTopa, a BEPXHIOK YacTb annoHxa 9'
COEANHUTD C MblNIeOTOOPHON TPYOKON, HA KOTOPYHO MAOTHO HABUHTUTb HAKOHEYHUK 11.
[nameTp HakoHeYHMKa nbineoTbopHon Tpybku (d, Mm) HeOBGXO0ANMO NpeaBapUTESIbHO
nogobpatb no rpaduky puc. 7, 3Haa CKOPOCTb ABMXEHNA Bo3ayxa B Bo3ayxosoge (V,
M/C) U CKOPOCTb BO3yxa, NpocacbkiBaeMoto Bo3ayxoayskow (Vi, 1/MuH).

[anee nbineoTbopHOe yCTPONCTBO BBOASAT B BO3AYXOBOA HAaBCTPEYy 3arnblfIEHHOMY
MOTOKY, BKIIOYAIOT aMeKTpoacnmpaTop 1 perynnmpoBOYHbIM BEHTUIEM YCTaHaBNNBAKOT
pekoMeHayeMbli (pacyeTHbINn) 06bem oTbmpaemoro Bosayxa (Lg, 1)

L, =U, t

rae Us — CKOPOCTb ABWKEHUSA BO3AyXa B BO3AyXOAyBKe, N/MUH; t —
NPOAOIPKMTENBHOCTL 0T6Opa NPodbI, MUH.

Hauyano u koHeL, oT6opa Npobbl PUKCUPYIOTCA. 3aTEM BbIKOHAKOT 3N1EKTPO-
acnmpartop 1 OCTOPOXHO BbIHMMAIOT MNblNeoTOOPHY TPyOKY M3 BO34yXOBOAA.
PasbeguHsoT annoHxu 9 n 9' 1 3a BbICTYN 3aLMTHOIO KONbLa U3BnekaT punbtp ¢
npobon (HaBeckom Nbinu).

! X . ,
1 A+ -
e - + i
= 7 ;
= 30 g : . iz
< +
to: ; y # 1
¥ . ! f P
= 25 y 1T
O 4 4 i
T - 1 3 " 5 RS
= b
: N
% 2{} 4 v dArd
g = A ) -
o 15 87
= = : . Cbeten -
z -y - : 5 T
% i - - 1
= ,“:'?i 10 A ]
g, & ri AP .4 T =T\ -l
= . ! =1
=D - i
= = P
O % 5 1=
O ’::‘[ - —t i
2. M , : $
o 2 I { LT T
¥ =
O =

5 10 15 20 25 30 39

CKopoCTb ABMXEHUS BO3adyxa B BO3ayxoayBke Ve n/MUH



Puc. 7 N'padmk onpeneneHna gnameTpa HakoHeYHWKa d, MM Mo CKOPOCTU ABUXEHUSA BO3yxa B
BO3yXOBOJE U CKOPOCTM Bo3ayxa B Bo3ayxoayske Us, N/MUH.

PackpblBatoT 3aluTHOE KOMbLO, nepernbatoT punbTp nononam 3anbifieHHON
CTOPOHOWN BHYTPb. OnpenenstoT npueec gunbTpa (PUnbTPOB) N KOHUEHTPaLMIO Nbifu.
Mpn aTOM B3BELLMBaHME NPON3BOAAT 006A3aTENBHO HA OOHUX U TEX e Becax C
ToYHOoCTbIO A0 0,1Mmr.

Ycnoesus e3sewuesaHusi. dPunbTp ¢ Npobon BbIHUMAKOT M3 3aLLUTHOrO Konua u
KnagyT NMUHLUETOM Ha CepefuHy Yallkvm BecoB. KOHLEHTpaumIo Nbinv onpeaenstoT no

dopmyne:

3
C:AP 10 ’
L

8

roe AP - npuBec ounbTpa, Mr; L — 06bem (pacxoq) NponyLeHHOro Yepes ansoHXu
BO34yxa, N. Homepa omnbTpoB 1 KOHLEHTPauUKn Nbinn 3aHOCAT B pabounin xypHan
(Tabnuubt).

TexHuka 6e3o0nacHOCTM NpPU BbINOJSIHEHNM NabopaTopHON pabdoThIi

1. MNpuUcTynnTb K BbINONHEHMIO NabopaTopHon paboTbl, 03HAKOMUBLLUCH C
HaCTOALMMW NpaBMnaMmm TEXHNKM 6e30MacHOCTN N MEeTOONYECKMMUN YKa3aHUAMK MO
nabopaTopHOMY MPaKTUKyMy.

2. BKniounTb BEHTUNATOP U aneKTpoacnmpaTop B ceTb HanpsixeHnem 220B. Nepen
BKIMOYEHNEM HeOBX0ANMMO NyTEM BHELLUHEro OCMOTpa NpOBEPUTL UCNPABHOCTb
COeaANHUNTENbBHbIX NPOBOAOB N PO3ETOK.

3. MogroTtoBuTb anekTpoacnupaTop K paboTe, 03HAaKOMUBLLMCH C €r0 YCTPONCTBOM
N NPUHLMMNOM OENCTBUA.

4. NpoBOAUTb UCCNEAOBaHUA KOHLEHTPaLMM NbINN B BO34YyX0OBOA4AX B COOTBETCTBUN
C N3roXeHHoW B nabopaTopHomn paboTe MeTOANKOMN.

5. MNocne okoH4YaHuss paboTbl BbIKMHOYUTL U3 CETU BEHTUMATOP U
anekTtpoacnuparop, ybpatb paboyee mecTo.

MopsaoK BbINONHEHUA paboThbl

Mpw BbINONHEHNN NabopaTopHOM PaboTbl CTYAEHT AOIMKEH:

1. 3yunTb npaBmna TexHukn 6e3onacHocTu.

2. O3HakomMuTbCS € NlabopaTopHOW YCTaHOBKOW (CM. puc. 4).

3. V3yunTb npvHUMN aenctens NnpmbopoB KOHTPOMS MU YCTPOUCTB (annapaTtos).

4. N3yuntb MmeToa oTbopa Npob Bo3ayxa Ha 3anblfeHHOCTb B BO34yX0BOAAX
BEHTUMSALMOHHBIX CUCTEM.



5. M3y‘-IVITb MEeTOAUKY onpeaerneHna cogepXxaHusa noifin B BO34Qyxe BEHTU-
JTALUMNOHHbIX CUCTEM.

6. OnpeaennTb 3anbINEHHOCTb BO3aYyXa BEHTUNSLMOHHOM CUCTEMbI B Na-
BGopaTopHbIX YCNOBUSIX FPaBUMETPUYECKUM METOAOM

[na aToro Heob6xoanMmo:
1. 3anonHUTL Kamepy-0o3aTop 2 NbifIeBUAHLIM BELLECTBOM.

2. Bknountb BEHTUNATOP B ceTb HanpshkeHnem 220 B n cos3gaTb 3anbineHHyo
cpedy B Bo3agyxosoae 3.

3. OTKpbITb OTBEpCcTME 12 B BO3A4yxoBOAEe 3 1 B 3TO OTBEPCTME BBECTU HABCTPEYy
NOTOKY NbleoT60opHYTO TPYOKY 10 C HAKOHEYHUKOM 11.

4. Bknrountb B ceTb 220 B anekTpoacnupaTop 7 1 ¢ NoMoLbio WwTyLepa 6 (cM. puc.
6) oavH 13 peoMeTpoB 3 anekTpoacnupaTopa CoeaumHUTb C NbineoTdopHom Tpyokon 10.

5. Onpegenutb 06bem oTbrpaemoro anekTpoacnupaTopom Bosayxa (Lg, ),
npegnonarasi, YTo KoHUeHTpauus neinv C B BO3gyxoBoae 3 MOXET ObiTb B Npeaenax ot
2 0o 10 mr/m°.

6. Onpenenntb NPOJOIMKNTENBHOCTL 0TOOpa NpobbI (t, MUH)

t ==
C.

7. Tymbnepom 2 (cm. puc. 6) BKNOYUTL anekTpoacnupatop n otbmnpatb npoby
3anbIfIEHHOro Bo3dyxa B TeYeHMe pacyeTHOro Bpemenu (t, MuH).

8. Npobbl 0TOMpaTh B OTBEPCTUAX BO3ayxoBoAo0B 12 n 13 (4o 1 nocne uMKroHa) n B
otBepcTusax 14 n 15 (o n nocne punetpa). NMpy 3TOM HEOGXOANMO: CTPOro
domKcMpoBaTb MECTO YCTAaHOBKM HAaKOHEYHUKA NbINEeOTOOPHOM TPYOKM B CEHEHUN
BO34yX0BO4A W YCTaHaBMMBaTb HAKOHEYHVK B LEHTPE CeYeHnst Bo3ayxoBoaa (T.e.
BblGnpaTb 0gHY TOUKy oTOopa Npobbl, Tak Kak cevyeHne Bo3ayxoBoaa flabopaTopHoM
BEHTUNAUMOHHOW cnuctembl HebornbLuoe 100x100 mm).

9. HakoHe4YHWK NnpobooTOOPHON TPYOKKN yCTaHaBnMBaTb BAOSMb OCY BO34yX0BOAA
HaBCTpeYy ABMXXEHMIO BO34YLLHOIO NOTOKA.

10. Onpegenutb npusec (AP, mr) dpunbtpa A®A-BI1-20 n no dpopmyne

_ AP 10°
L b

8

C

onpeaennTb KOHUEeTpaunu Nbiiiv B Mr/M3,u,o 1 nocne yukroHa (I ctyneHs), 4o 1 nocne
dunbTpa (Il cTyneHsb) ouncTkn. [laHHble 3aHecTn B Tabn. 2 n caenaTb BbIBOAbI.

11. Onpegenntb 3(pPEKTUBHOCTL OYNUCTKN BO3AyXa OT MNbINN LUKMOHOM (I cTyneHb)
n punbTtpom (Il cTtyneHs). [laHHble 3aHecnu B Tabn. 3 u caenatb BbIBOAbI.



OTyeT 0 paboTe gonkeH cogepxaThb:

1. Cxemy nabopaTopHON yCTaHOBKM (puUC 4).

2. Tabn. 2, B KOTOPOWN NPUBOAATCA AaHHbIE UCCNEA0BAHNSA COAEPXKAHUS NbINN B
BO3ayxoBogax 3 n 5 nabopaTopHOM BEHTUNALMOHHON cnucTeMbl. BbiBOg 0 cogepxaHunm

Nblyin B BO3AyXoBOoOax A0 1 nocne I'IbIJ'IeyJ'IOBI/ITeJ'IeI7I.

3. Tabn. 3, B kOTOpOM NpnBOANTCH 3PEKTUBHOCTL (CTENEHb) OYMCTKM BO3ayXa
LUUKITOHOM U OUNbTPOM.

KoHTponbHbIe BONpocChkl

1. Kakne npnbopbl MCNonb3yTcs A4S KOHTPONS 3anblieHHOCTU BO34yXoBoaa B
BEHTUMSALUMOHHBIX cMcTemax?

2. Kak nposoantcsa otbop npob Bo3gyxa Ha 3anbifIeHHOCTb B BO34yxoBoAax?

3. [Insa 4Yero Heob6xoaumMo cobntogaTtb NPUHUMMN N30KMHETUYHOCTU Npu 0TOope nNpob
Ha 3anblNIeHHOCTb?

4. Kak onpegensetcs o0bem oTbMpaemoro anekrpoacnMpaTtopom Bo3gyxa?

5. Kak onpegensieTcsa KoHUeHTpaums nbinn B npobe Bo3ayxa, otobpaHHOM B
BO3ayxoBoae?

6. Kakne mepbl 6e3onacHoCTM Heobxoanmo cobnogaTth Npy BbINOSTHEHUN
nabopartopHonOpaboTbI?

Tabnuua 2

WccnepgoBaHue 3anbinéHHOCTM BO3AYLLHOMO NOTOKa B BO34yXOBOAE
BEHTUNALMOHHOW CUCTEMBbI

Ne (Tum Howmep Bec O0BéM KoHnnenrpanus
/11 [bineynoBuTes |oTBepeTHs B |puabTpa P,  [npocacsiaemoro | mbimu C, Mr/m’
BO3/IyXOBO/JIE [MT BO3/lyXa
710 Hocre |BO3AYXOLYBKOM Ly,
ombITa |omsrra [VMHH 0 P
OYHCTKHU
Py OYUCTKH
L2 [ [ | | | |
1 |Hukmon
E | | |
o [uw [ [ | [ ]
P
IEE | | |

Tabnuua 3

NccnepoBaHue adhekTMBHOCTM OMUCTKM BO3ayXa



MaccoBblii pacxon

o T Homep (KOJ-BO) IIBLIH B O¢pdexTuBHOCTH
/— ui oTBepcTHs B | 3albUICHHOM Bo3ayxe G, (cTerieHb)
I1/11 |IbUICYJIOBUTEIIS BOAIYXOBOTE KI/4 ouHCTKH 1, %
10 nocie
OYUCTKH Gy | OUUCTKU Gy

1 |Huxoon | = | | | |

13 | | | |
2  |®unst | 4 | | | |

p
T | | | |

JNTa6opaTtopHas pa6oTta Ne 3.
WCCNEOOBAHUE LUYMA B XXUNOW 30HE U OLIEHKA
OPPEKTUBHOCTU LUYMO3ALLUUTDI.
Llenb paboTbl:
1. iccnepoBaHue wyma B XUINOW 30HE.

2. O3HakomneHue ¢ npubopammn n HopMaTUBHLIMU TPEOOBAHUAMM K LLYMAM B >KUITOM
30He.

3. OnpegeneHne ahPeKTUBHOCTH LLYMO3ALLNTbI XKUMbIX N y4EBOHbBIX MOMELLEHWA.
O6wue nonoxeHus

LLlym oka3biBaeT Bpe4HOE BNUSIHWE Ha NoAEN He TONbKO Ha paboymx MecTtax, HO U B
XUIbIX 30HaxX cenuTebHbIX TEPPUTOPUIA, B KBapTUPaX, 0COBEHHO BONN3M LLIYMHbIX
NpeanpusaTMK, ANEeKTPOCTaHLUMIA, a Takke Ha ynuuax ¢ 6onbLIMM KONIMYECTBOM
TpaHcrnopTa, BONM3N NMHWUIA )Xene3HbIX JoPOor 1 a3poropToB.

OwwyLeHns YenoBeka, BO3HUKaKOLWME NPU pasapaxeHnsix oT wyma,
nponopumoHarnbHbl IorapudMUYECKOMY KONMYECTBY aHEpPrun. [1ns Konmy4ecTBeHHOM
OLIEHKW 3TOro NOTOKA 3HEPrn BBEAEH YPOBEHb MHTEHCMBHOCTU 3BYKa B Aeumnbenax

(06)

I
L, =10 1g—

0

rae lp— MHTEeHCUBHOCTL 3BYKa, COOTBETCTBYIOLLAS NOPOTY CrbILLMMOCTM
(lo=10""? BT/M?) Ha yacToTe 1000 I'y; / — n3MepsieMas UHTEHCUBHOCTb.

[pyrou oLeHKon 3ByKa CNyXUT BENU4YMHA YPOBHS 3BYKOBOro gasnexus ([6)



P
L, =20 lg—-

0
’

roe P, — noporoBoe 3ByKOBOE AaBrieHne, BbIbpaHHOe Takum xxe obpasom, 4Tobbl npu
HOpMaribHbIX aTMOCHEPHbIX YCNOBUSX YPOBHM 3BYKOBOIrO AaBreHust Obinv paBHbl
YPOBHSIM MHTEHCUBHOCTY, T.e. P,=2-10"° Ma Ha yacToTe 1000 I'y; P — namepsiemoe
3BYKOBOE AaBneHue, Na/yac.

[na namepeHunsa ypoBHsI 3BYKOBOIrO AaBreHUst UCMOMb3YTCA LWyMomepbl. B H1x
NOCTOSIHHbIN YPOBEHb 3BYKa L, namepsieTca npu BrknodeHun koppekuumn abA. Ecnu
napameTpbl 3ByKa KONebnoTcs BO BPEMEHN, TO BMECTO NOCTOAHHOIO YPOBHS 3BYKa
La ucnonb3yeTcst 3KBUBANEHTHbIN YPOBEHb 3BYKa L, o (BA), KOTOPLIN 3MepsaeTcs Mno
wkane “A” wymomepa.

[MOCTOSIHHbIE LWYMbI — 3TO Takue LyMbl, YPOBEHb 3BYKa KOTOPbIX U3MEHSETCHA BO
BpeMeHu He bonee yem Ha 5 oBA npu n3mMepeHusix Ha BPEMEHHOW XapakTepPUCTUKE
"MeaneHHO" wymomepa.

HenocTosiHHbIMY LWyMaMKn NPUHATO Ha3blBaTb LWYMbl, YPOBEHb 3BYKa KOTOPbIX 3a 8-
MU 4YacoBon pabounin oeHb N3MeEHsIeTCA BO BpemeHu bonee yem Ha 5 agbA npwu
N3MepeHNAx No BpEMEHHOW XapakTepucTuke "MeaneHHo" wymomepa.

[lonycTumble YpOBHM LyMa B NMOMELLEHUSIX XKUMbIX 1 0OLLECTBEHHbIX 30aHWUIA U Ha
TEPPUTOPUU KUITON 3aCTPONKN YyCTaHABNNBAKOTCS CaHUTaPHLIMU HOpMaMu

CH 3077-84.

CooTBeTCTBME LLYMOBOIO pexnma HopMaTUBHBIM YPOBHSIM 3BYKa Ha 3alymLaeMblX
oT wyma obbektax AbA oueHuBaeTcs no opmyrne:

J/ :La,axe.aon. - L +141 +’42 +143 +144’

a,sKe.

roe v — 3 PEeKTUBHOCTb LLIYMO3aLWmThl; La ke non. — 4ONYCTUMBIN YPOBEHbL 3BYKa Ha
3awmwaemom obbekTe, ABA; L, o, — PACHETHBIN YPOBEHDb LUyMa Ha CTaHAAPTHOM
paccTosiHuu (7.5 M), ABA; A1 — CHUWXeHWe LWyma B BO34YLLIHOM NPU3EMHOM
NPOCTPaHCTBE OT L4 os KAK PYHKLMW PACCTOSAHUSA U TUMA NOBEPXHOCTU 3emnu, A4, Ay,
A3 — 0OMONHUTESTbHOE CHWXKEHUE LlyMa COOTBETCTBEHHO NPU Hanm4mMm Ha nyTu
pacnpocTpaHeHus Wwyma aKpaHnpyroLwmx 6apbepos, 3a 3aWmTHbIMIW Nosiocamm
3€ereHHbIX HacaXaeHW, 3a CHeT 3BYKOM3ONALMN OKOHHbIX NpoemoB, ABA.

MonoxutenbHoe 3HaYeHne y xapakTepmayeT o6ecrneyeHHOCTb HOPMaTUBHOIO YPOBHS
3BYyKa B UCCreayemMoi Touke, a oTpuuaTenibHoe — He06X0AMMOCTb CHUKEHWS YPOBHS
3ByKa, JOCTUraeMoro CHKEHMEM LyMa Ha UCTOYHMKE (L sks) MM NOBLILLEHMEM
LLIYMO3aLUMUTHbIX Ka4eCTB cpeabl.

To4ukm pacyeTa He0bxoaQMMO pacnonaraTb Ha KpaT4yanleM PacCTOSAHUN OT
MCTOYHMKA 3BYKa, B HaMbonee xapakTepHbIX MecTax Asis 34aHnn — B 2 M OT HapPY>KHbIX
CTeH Ha BbicoTe 1,5 M OT nona nepBoOro 1 NocrneaHero ataxen, Ansa NOMeELEeHUn — B 2 M
OT OKHa Ha BbIcoTe 1,5 M OT NOBEPXHOCTM Nona.



OKBUBANEHTHbIN YpPOBEHb 3BYyKa NOTOKa aBTOMOOUITLHOIO TpaHcnopTa OrNMnCbiIBaeTCA
3aBUCUMOCTbIO:

L =10 1gQ +13,3 lgv +8,4 1g p

a,sKe.

roe La o — LUYMOBAsA XapakTepucTuka TpaHCNOPTHOrO NoTok, ABA, Q — MIHTEHCUBHOCTb
OBWXEHUs1 TpPaHCNOPTHOroO NoTokKa, ea./u; v o— cpeaHeB3BeLlEeHHasaA CKOPOCTb ABMKEHUS
TPaHCNOPTHOK MOTOKA, KM/Y; p — COCTaB TPAHCMOPTHOrO NOTOKa (40NS rpy30BbIX U
0OLLEeCTBEHHbIX TPAHCNOPTHbLIX CPEACTB OT 06LEro Yncna TpaHCNOPTHLIX CPEACTB B
notoke, %).

[ns onpegeneHns LLyMOBOW XapaKTepUCTMKM HeO6XoamMmo no Homorpamme (puc. 1)
Ha LWKane p HaMTN TOYKY, COOTBETCTBYHOLLYHO AOSE rPy30BbiX U 0OLLECTBEHHbIX

TPaHCNOPTHLIX CPeACTB B NOTOKe. 10 WwKane vV HaxoguTcHa TOYka, COOTBETCTBYIOLLAA
cpeaHekBaapaTUYHOM CKOPOCTU TPaAHCNOPTHOrO NoToka. HanaeHHble TOYKK
COeMHSATCA OTPE3KOM MPSIMON, KOTOPbLIN NepecekaeT BCNOMOraTerbHyo LWKany B
Touyke A. lNMony4veHHyto Touky A He0BXO0ANMO COeANHUTL C TOYKOM Ha WwKane Q,
COOTBETCTBYHOLLEN NHTEHCMBHOCTU ABUXEHNSA TPAHCMNOPTHOrO NOTOKA. 3Ha4YeHne
9KBMBANEHTHOrO YPOBHS 3BYKa L 5s, COOTBETCTBYIOLLIEE TOUKE B, ABNAeTCs nckomon
LLIYMOBOW XapaKTepUCTUKOW TPAHCMOPTHOrO NOTOKa.

B obuiem cnyyae wymoBas xapakTepucTuka NoToka Kene3HO4OPOXHbIX M0e310B
MOXeT ObITb paccynTaHa no opmyne:

L, =10 g > 10" femes

a,sKe.
i=l

roe Laoxei — 9KBUBAIIEHTHbIE YPOBHM 3BYKa OTAENbHbIX Noe3nos, AbA; n — yucno
noesnos, NPOXoasLmnx B 060ux HanpaBneHusax 3a nepmos U3MepeHns LWyMoBOM
XapaKTEePUCTUKN NOTOKa Noe3aos

D 0.1L,; I:I
L,..; =10 'lgDL '(vi ‘t; +0,6 ~r0)u,
0 T V; 0

roe Laj — ypoBeHb 3ByKa B nepuod npoesna i-ro noesga nepes namepuTtenbHbIM
MUKpodoHOM, ABA; T — NpogomknTenbHOCTb NepMoga U3MepeHns LWyMOBOM
XapaKTepPUCTUKN NOTOKA Noe3aos, C; ti — NpoaomKnTenbHOCTL Nnepuoaa npoesaa i-ro

noesaa nepea U3MepuTenbHLIM MUKPOMOHOM, C; Vi - CKOPOCTb ABWKEHUS i-ro noesaa

M/C; I, — PacCTOSIHME OT OCK, Brinsnexallemn K TouKe N3MEPEHNS NyTEN XKene3Homn
[0porv Ao 3MepuTenbHOro MMkpodoHa (ro=7,5 m), m.

TpaHcdhopmaTopbl ABAAKTCS MCTOYHUKAMKU NOCTOAHHOKO LLYMa MeXaHUYeCKoro m
adpoaNHaAMMYECKOro NpomcxoxaeHus. MexaHndeckui Wwym nanyyaeTtcs 6akom
TpaHchopmaTopoB.
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Puc. 1. Homorpamma ans onpegeneHvsi 3KBMBaneHTHOro YpOBHS 3BYKa
TPaHCMOPTHOro NOTOKA.

KoppeKkTMpoBaHHbI YPOBEHb 3BYKOBOW MOLLHOCTW TpaHcopmaTopa MOXeT ObiTb
paccynTaH Kak CyMMapHbI YpOBEHb 3BYKOBOW MOLLHOCTU CUCTEMbI OXNnaxaeHus n 6aka
TpaHcdopmaTopa

L, =10 1g figPr 002k )

o

L . .
roe P — KOppeKkTUpoBaHHbIV YPOBEHbL 3BYKOBOWU MOLLIHOCTU CUCTEMbI OXINMaXkaeHud,
B

L . y
ABA; P? — KOPPEKTMPOBAHHBIN YPOBEHb 3BYKOBOW MOLLHOCTM Baka TpaHcdopmaTopa,
OBA.

KoppekTupoBaHHbIN YPOBEHb 3BYKOBOW MOLLLHOCTU CUCTEMbI OXJTaXOeHUs
onpegenserca no gopmyne

L%, =L, +10 1g(n -m),

L = >
roe P — KOppEKTUPOBaHHbIN YPOBEHL 3BYKOBOU MOLLHOCTU O4HOIo oxnaxgatroLero

YCTPOMWCTBA; N - KOAPULMEHT, KOTOPbIA paBeH 1 Npy BbIHOCHOW YCTAaHOBKE CUCTEMDI
OXJTaXOEHUS 1 2 NPU HABECHOWN CUCTEME OXINaXKAEHUS; M - YACHO OXNaXaatoLmx

YCTPOMUCTB B cucTeme oxnaxageHus. [insa oxnaxgatowiero yctponcresa suga [
I

y . L', _
(MacnaHoe oxnaxgeHvne ¢ oyTbeM U eCTECTBEHHOM LMpKynsaumMen macna) — 22 =89 nbA,
a ansa suga AC (macnaHoe oxnaxaeHue ¢ AyTbeM U MPUHYOUTENbHON LUPKyNnaumnen

LI
macna) ~ 7* =96 gbA.



KoppekTnpoBaHHbIN YPOBEHb 3BYKOBOM MOLLHOCTN MEXaHUYECKOro Lwyma,
cosgaBaeMoro 6akom TpaHcdopmaTopa, MOXeT ObiTb onpeaeneH No AMNUPUYECKon
3aBUCMMOCTH:

Lf, =0,09 -N, +91,

roe N — TmnoBas MOLWHOCTbL TpaHcdopmaTtopa , onpenenseTca no gopmyne:

N, =N Y Ye

B

roe Ve 1 V¢ — BENUUYMHBI BbICLLErO N CpeaHEro HanpseHna TpaHcdopmaTopa; N —
HOMMHanNbHasa MOLLHOCTb TpaHcdopmaTopa.

OnucaHue nabopaTopHOM YCTAHOBKU N KOHTPOJSIbHO-U3MepPUTESNbHbIX
npubéopoB

JTabopaTopHasi yctaHOBKa nNpeacTaBnseT cobon KOHCTPYKUUIO, MMUTUPYIOLLYIO LLYM
OT NOTOKa aBTOMOOMIBHOIO TPaHCNOPTa, Xene3Ho40OPOXKHbIX NOE340B,
BHYTpUKBapTanbHbIX TpaHcdopmaTopoB. OHa Bko4yaeT B cebs nctoyHmk wyma (ML),
KOHTPOSbHO-U3MEPUTENBHYIO annapaTypy v 3agatyuk wyma (3LU), yctaHoBnNeHHbIe B
ayoutopum 220 "M".

O6Lwmin BUA, yCTaHOBKM NokasaH Ha puc. 2. ICTOYHKK Wwyma 6, npeacraB-naowmm
cobow rpOMKOroBopuTENb, Ha KOTOPbLIV NOAAETCHA CUrHan ¢ Marim-tocpoHa 1. Ha
MarHMTHOW NEeHTE 3anucaHbl LWYyMbl TPAHCNOPTHLIX NOTOKOB, TPAaHC(OPMaToOpPOB, LLYMbI
XenesHou goporu. Tun NCToYHKKa Wyma Ons nccrnefoBaHus 3apaHee ykasbiBaeTcs
npenogasaTtenem.

[ns nsamepeHus wyma yctaHOBSIEHO ABa MUKPOJIOHA, OANH HAPYXHbIN MUKPOMOH 5
ncnonb3yeTcsa N8 aHanuaa WwymMma Ha pacCTosHUM 2 M OT CTEHbl 34aHusi, BTOPOW
BHYTPEHHUN MUKPOOH 3 — AN UCCreAoBaHNA XapakTepUCTUK LWYMO3aLLNTbI
BHYTPEHHMX NoMeLLeHn 3gaHnii. MMKpooHbl coeanHEHbI ¢ WyMomMepom 2 Tuna PS—
1202. B ka4ecTBe WyMO3aLUThl UCNOSIb30BaHbl 3aCTEKMNEHHbIE OKOHHbIE MPOeMbI 4.

BHYTpeHHNN MUKPOMPOH 3aLUMLLEH OT BO3OEWUCTBUS LLYyMa ayauToOpUnN Kamepou,
0bnnuoBaHHOM 3BYKOM30NMPYOLWNUM MaTepmanomM. CO CTOPOHbI OKOHHOMO npoema
Kamepa OTKpbITa Ansa JOoCcTyna wyma.

[
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Puc. 2. lNnaH pacnonoxeHus yctaHOBOK NnabopaTopHon paboTtbl Ne3

Puc.3. Obwmin Bng nameputens wyma

N3meputens wyma PS 1202 (puc. 3) npeaHasHadeH ons onpeneneHms
OENCTBYIOLNX YPOBHEN 3BYKOBOIO AaBfeHUs B CTaHAAPTHLIX MOMocax 4acToT U
YPOBHEWN 3BYKa NO YaCTOTHbIM XapakTepuctnkam A, B, C n [I. NpuHumn paboTsl
npubopa cocTomT B TOM, YTO MeMBpaHa KOHAEHCAaTOPHOro MUKPOdoHa konebneTtca nog
OEeNCTBMEM 3BYKa, CO3aaBasi NepeMEHHOE 3NEKTPUYECKOE HaNpsKeHne,
nponopumoHansHOe 3ByKOBOMY AaBMEHUIO.

Hannume yacTtoTHbIX Xapaktepuctuk A, B, C n [1 obycnosneHo ocO6eHHOCTbIO
BOCMPUATMS 3BYKOB yXOM YernoBeka. [10aTomMy B aneKkTpmyeckom Tpakte npubopa
NpeaycMOTpeHa KOPPEKLNSI XapaKTEPUCTMKN B 3aBUCMMOCTU OT CYObEKTUBHbIX
0CoBEeHHOCTEN yxa YenoBeka.

Xapaktepuctuka A npnbopa PS 1202 npumeHsaeTca Ang OpueHTUMPOBOYHOM OLIEHKM
YPOBHS 3BYyKa, namepsiemoro B egmHmuax abA. Ha nuueson naHenu npmubopa PS 1202
(cMm. puc. 3) pacnonoxeHbl WTencenbHbIM pasbeM 3 And NoAKIoYeHUs
KOHZEHCaTOPHOro MMKPOoHa C npegycunutenem, UHANKaTOPHbIA CTPESOYHbIN
yKkasaTtenb 5, nepeknioyaTernb 4 BpeMeHHbIX XapakTepUCTUK MHANKaTopa,
nepeksnyaTenb YpoBHS YyBCTBUTENBHOCTM 1, 2 "[QuanasoH |", "Ouana3soH 11",
BbIKNKOYaTeNb CETU NUTAHNSA 6.

MoaroToBKa NPUGOPOB K NU3IMEPEHUAM
MogroToBka npubopa PS—1202 k paboTte ocyliecTBnseTcda cnegyowmm obpasom:

Heobxogumo ybeauTbcsa B Hanmymm 3asemMreHus Koprnyca U3sMepuTenbHOro
npnbopa, BCTaBUTb BUIKY CETEBOrO LLHYypa B pO3eTKy HanpshkeHnem 220 B.

Mpnbop BKtOYaETCA NpaBbiM NOBOPOTOM BLIKNKOYATENS CETU NUTaAHUSA 6
"Betriebstart". Yepes KopOTKOE BPEMS HAYMHAET NEPUOMNYECKN MepLaTb NaMnoyka
Tnetowero paspsga. Ctpernka ykasatens, OTKNOHAILWAACH MNPy BKIKOYEHUN,
BO3BpaLLLAeTCs B UCXOL4HOE MONOXEHME Yepesd HECKOSbKO cekyHA. Mpubop rotos K
paborTe.

AnekTpuyeckas kanmbpoBka Nnpnbopa NnpoBeaeHa 3apaHee 1 genaTb
AOMNONHNTENBHYIO KannMbpoBKY He cnefyer.



M3mepeHune 6ecyacToTHOro npmeeneHus. lNepeknioyatens "Betriebstart"
("BkntoyaTens") noctaButb B nonoxeHune "Schnell-Lin" ("6bicTpo"), nepekntovaTens
"Bereich 2" ("Onana3soH 2") — go nesoro ynopa. lNepekntovatens "Bereich 1"
("OvnanasoH 1") Hago NOBEPHYTL BMNPaBO HACTOSbLKO, YTOOLI Na ykasaTtene 5
ycTaHoBUIock oTknoHeHue 0 go 10 gb.

PesynbTat namepeHuna nonyyaeTcs Kak CyMma LieHbl AnanasoHa, yka3aHHOM B
okowleyvke mexay nepeknodatenamu "Bereich 1" n "Bereich 2" n oTcuMTbIBAEMOrO Ha
CTpesioyHOM yKasaTere 3HayeHus 5.

BHUMAHUE! Hago cneauTh 3a NpaBuiibHOM NocneaoBaTenbHOCTbIO NpU BBEAEHUMN
B JenCcTBMe nepeknoyaTenen. icxoaa ot npaBoro ynopa, cHayana nosopadnsaTb
nepekntoyatens "[QuanasoHn 1", a 3atem — "[dnanasoH 2". [Npn nonoxeHun 4o NeBOro
yrnopa nepekntoyatens "[dnana3oH 1" BHyTpeHHee 3TarnoHHOEe HanpsKeHne NoAaHo Ha
BXo4 ycunutens. IamepeHus B 9TOM NOSIOXKEHNE He BO3MOXHbI.

TexHuka 6e3o0nacHOCTM NpPU BbINOJSIHEHNM NabopaToOpHON pabdoThi

1. Jlnya, He 3HaKoMble C YCTPOMUCTBOM fabopaTopHOM YCTAaHOBKU, K BbIMOSTHEHUIO
paboTbl He gonycKalTCs.

2. MNpuUcTynuTb K BbINOSIHEHMIO 3KCNEPUMEHTaNbHOM YacTy nabopaTtopHon paboThbl
MO>XHO, TOJTbKO O3HaKOMUBLLMCH C NpaBuriaMmm TeXHUKM 6es3onacHoCcTu u
MeTOANYECKUMUN YKa3aHUSAMMU.

3. MNMponsBecTn BHELLIHMI OCMOTP UCMPaBHOCTU U30MISALMN SNIEKTPONPUOOpPOB,
npubopa PS 1202 1 marHnTodoHa, NUTaKOLWMXCS OT CETU NEPEMEHHOIO TOKa
HanpskeHnem 220 B, 50 Ny. Y6eomTbecs B Hann4umm 3asemMneHuns kopnyca npnbopos.
Mpn oBHapyXeHnn HencnpaBHOCTEN U30NSALMM HEMEOSIEHHO NOCTaBUTb B M3BECTHOCTb
npenogasaTens.

4. He gonyckaTb CaMONpoun3BOSIbHOIO NafeHns WTaHrm Ang yaep>KaHusa BHELIHEro
MUKPOOOHa.

5. Mo OKOHYaHUKN N3MEepPEHUST OTKMYUTL MarHUTOOH U LLyMOMEP.

6. Nocne BbINonHeHMs paboTbl yopaTth 3a cobon paboyee MecTo U BbIKIOYUTL U3
anekTpoceTn Bce nNpmbopbl.

Mopspok BbiNONHeHUA paboThl
[ns uccnenoBaHns Wyma 6e3 cpeacTB WyMo3aLwmuTbl He06Xo0ANMO:

1. YcTaHOBUTb MarHUTOOH B N30IMPOBAHHYIO KaMepy, Tak, YTobbl ANHAMUK
MUKPOOOHa Haxo4usCcs HanpoTMB MUKPOOHa, Ha paccTtosiHuu 15-20 cm.

2. MNonyunTb y NpenofaBaTtensa Ha3BaHUsA UccnegyemMblx WyMOB N YCTAaHOBUTL
3aaHHbIN YPOBEHb 3BYyYaHUS MarHUTodoHa.

3. Bknountb MarHMTooH B ceTb 220 B, gatb eMy nporpeTbcs 2-3 MUH., HaXaTb
KnasuLly BocrnpousBeaeHus n ybegmutca B HannMumm 3anucu lWwyma Ha neHTe.



4. BkntounTb npmbop PS—-1202, npegBaputensHO NOArOTOBUB €ro k paboTe. Bkniountb
MarHMTooH Ha BocnpousseneHne 3Byka. Nogobpatb agnanasoH N3MepeHnin ypoBHS
3ByKa, ycTaHaBnueaga npekntoyatenu "OuanasoxH—I" n "Ouanason-II", Tak, 4Tobbl
cTpernka nHamkatopa 6bina B cpegHen Yyactu wkanbl. Y6eauTbes no CTpesike, 4to
N3MEpPSATCA NOCTOAHHBbIE NN HENOCTOSAHHbIE LLYMBbI.

5. Coenatb 10 oTCcyeTOB NoKasaHUW MHAMKATOPA, C MHTEepBanamMm Mexagy samepavu B
5 cek. PeaynbTatbl 3aHecTn B Tabn.1. NMNoctponTb rpadomk M3MEHEHUS YPOBHS LLYMa BO
BPEMEHMN.

6. BbluncnuTb ypoBeHb 3BYyKa o oopmMyne:
1 0,1-L;
La 2K8 :10 lgH_ : Tl 10 ’ ! H’
’ 0T Z 0

roe 7 — Bpems, B TEYEHUN KOTOPOro 3Ha4eHne YpoBHS 3BYyKa L; ocTaeTcsi NocTo-
SIHHbIM; L; — NOCTOSAHHOE 3HayeHue ypoBHS 3Byka B ABA 3a Bpems 7; T — obuiee Bpems
BO3ENCTBUA LUyMa.

7. Nony4eHHOe 3Ha4YeHne YPOBHS LyMa 3BYyKa, CpaBHUTbL C HopMaTmBHbIM no CH 3077-
84. 3agaHve nNo HopMaTMBHOMY LLYMY MONYYUTb y NpenogasaTens.

8. No okoH4YaHWM n3MepeHnst 3aaHHOro WyMa HaxaTb kHonky "Crton".
MepekntoyaTenem 5 oTkNYNTbL NUTaHne npubopa PS 1202.

9. BblweykasaHHbIe MYHKTbl MOBTOPUTL ANSA KaX40ro U3 3agaHHbIX MICTOYHUKOB LLYMa.
[na onpegeneHnsa adeKTMBHOCTM LYMO3aLnTbl HE0BX0aUMO:

1. YcTaHOBUTbL MarHUTOMOH B OTBEPCTME, PACMOSIOXKEHHOE Ha 3aHEN CTEHKE
N305IMPOBAHHON Kamepbl, NpeABapuUTENbHO YOpaB 13 Kamepbl pamMbl, UrpatoLimne porsb
LWYMO3aLUMTBI.

2. BkntounTb MarHMTOOH KHOMKOW BOCMPOM3BEAEHNSA 3BYKa, YOeanTbCs B Hann4mMm
lwyma.

3. Bkntountb npubop PS 1202, npeasaputensHO NogroToBmB ero kK pabote. BknounTb
MarHMToOoH Ha BocnpousseneHne 3ByKa. Nogobpatb agnanasoH N3MepeHnin ypoBHS
3ByKa, ycTaHaBnuBas nepeknoyvatenu "AuanasoH—I" n "OuanasoH—II", Tak, 4To6bI
cTpenka nHavkaTopa 6bina B cpegHen Yactu wkanbl. Yo6eauTbca no CTpernke, Y4To
N3MEpPSATCA NOCTOAHHBbIE NN HENOCTOSAHHbIE LLYMBbI.

4. YcTaHOBUTb LLIYMO3aLUNTHbIE OKOHHbIE NMpoeMbl, NyTEM ONyCKaHunaA nx no
BepTuKaribHbIM HanpasnarwLWMM Ha OHO N30SISILNOHHON Kamepbl.

5. Coenatb 10 oTcyeTOB NoKasaHUW MHAMKATOPA, C MHTepBanamMmu Mexay 3amepamu B 5
cek. PeaynbTtatbl 3aHecTn B Tabn.1. NMNoctponTb rpadomk M3MEHEHUS YPOBHS LLYMa BO
BPEMEHMN.

6. BblumMcnuTb ypoBeHb 3ByKa B COOTBETCTBUM C N.6 NpeabiayLlero sagaHus.



8. CpaBHUTb C HOpMaTUBHbIMK TpeboBaHMAMU. OueHUTb 3PPEKTUBHOCTD
LLIYMO3aLLNTbl OKOHHbIX MPOEMOB Mo hopMyne:

y:La,ske.aon - La,ske

[ns obecneyeHns HOpMaTUBHBIX YPOBHEN LLUYMa BENNYMHA Y AOSMKHA ObITb
MONOXUTENBHOMN.

7. Ecnv adpekTUBHOCTb LYMO3aLLNTbI Y OKOHHbIX MPOEMOB OTpuuaTenbHa, To
paccuntatb 3P PEKTUBHOCTb LLUYMO3aLLMTbl N0 dopmyne:

J/ :La,axe.aon. - L +141 +’42 +143 +144’

a,sKe.

BBOAA MO NO 3agaHUIO npenogaBaTtend 1e Uinnm NHble AoNoJIHUTE IbHblIE CPpeacTBa
LyMO3aLlnThI. CoenaTb BbIBOAbI MO AaHHBbIM MsmepeHvM M TeopeTn4eCcKoro pacyeTa.

8. o oKOHYaHUN n3MepeHnn HaxaTtb kHonky "CTton" marHutodoHa. OTKIYMTb
nuTaHme npubopa PS-1202.

OTueT 0 paboTe AoMKeH coaepXaThb:

1. HaumeHoBaHue n xapakTepuCcTuKy nccrneayemMoro WyMsLwero oobekta nu cxemy
natopaTtopHon paboTbl.

2. Tabn. 1 un 2, rpadmkn M3MEHEHUS YPOBHEN 3BYKa 3a Npeaenamu 3gaHnsa n BHyTpU
3gaHud. Ha rpadmkax HaHeCTU NIMHUN HOPMAaTMBHOIO YPOBHS 3BYKa.

3. PacyeT 3KBMBanNeHTHOro ypoBHS 3ByKa MO MCTOYHUKY, 3a4aHHOMY npe-
nogaBaTenem.

4. PacyeT a(h(peKkTMBHOCTU LLIYyMO3aLunTLI, 3a4aHHOM NpenogaBaTenem.

5. BbiBOoObl M pekoMeHZauumn no pesynbTataM 3KCnepuMeHTarnbHbIX U pacyeTHbIX
JaHHbIX.

KoHTponbHbIe BONpocChkl

1. Ha3BaTb UCTOYHWKM LLYMa B XXWUIOW 30HE.

2. Kakoe gencrBme okasbiBaeT LLYM Ha OpraHn3m YyernoBeka?
3. HopmaTuBHble TpeboBaHUSA K LLYMY B XXWUITOM 30HE.

4. Bugpbl LLymoB 1 eguHNLbI UX U3MEPEHUS.

5. MeTtoab! 60pb6bI C LLIYMOM B >XUITON 30HE.

6. MeToauka namepeHus Lwyma B XUIOWN 30He.

7. NMopsiaok BbINOAHEHMSA paboTbI.

8. MNpuHumn paboTsbl Wwymomepa PS—-1202.



9. MNopsaook 06paboTkn aKCNEPUMEHTAnNbHbIX AaHHbIX.

Tabnuua 1

WccneposaHue LUYMOBbIX XapakTepUCTUK 3KCnepnmMmeHTalribHbIX aHHbIX NCTOYHUKOB

wyma
Bpems YpoBeHb 3ByKa B|HOpMaTuBHbLIN  [Pac4€THbIN Pa3HocTb
MOCTOSAHHOIO [TeYeHue T; YPOBEHb 3BYyKa
lwyma T, € La ake.00n, ABA YPOBEHb 3BYyKa | YPOBHEMN
Lj, ObA. La,SKBa ABA
Y, Aba
Tabnuua 2
WcecnepnosaHme adhekTUBHOCTU LLYMO3aLUUThI
Bpemsa YpoBeHb Pac4yéTtHbin HopmaTtuBHbIN | SPPEKTUBHOCTHU
NMOCTOSIHHOrO (3ByKa B YPOBEHb 3BYKa | LLYMO3aLLUTbI
wyma T, ¢ [TedeHue 1 Lj, |ypoBeHb 3BYKa |Las oo, ABA
nBA. La3,3KBa ABA Y= Las,aks.non_ La3,3KBa
nba
NabopaTopHasa pabota Ne4.
UCCNEONOBAHUE PAOMOAKTUBHbBIX 3ATPA3HEHUN
lenb pabomsbi:

1. O3HakoMneHne ¢ pms3n4ecknmMm eanHULaMmn paamoakTUBHbIX N3NYYEeHUN U
AONYCTUMbIMW JO3aMWN U3NYYEHNS.

2. l3yyeHne meToamkn namepeHnsa MOLLIHOCTM 9KCNO3ULMOHHOW 03bl.

3. NayyeHune akpaHUpYyLLNX CBOUCTB pasfnyHbIX MaTepuarnos

OOLwme nonoxeHus

MpumeHeHne aTOMHOWN 3HEPrM ANsi MPOU3BOACTBA 3NEKTPOIHEPTUN, LUMPOKOE
MCMNONb30BaHNE PaanoaKkTUBHBLIX N30TOMOB B Pa3fnYHbIX 06NacTAX YenoBeYeckon
aeaTenbHOCTM (MeamumnHa, aedektockonusl, NpubopoCcTpoeHMEe, CENbCKOE XO3SACTBO U
T.M.) NOBbILLAKT BEPOATHOCTb PAANOaKTMBHOIO 3arpsi3HEHUS MECTHOCTU. Mpu aToM
BO3AENCTBUIO NOABEPratoTCs 3rIeMeHTbI NMPMPOAHON cpeabl, pacnonaratmLmecs Ha
3TON TEeppUTOPUM, BO3MOXKHO NonagaHne pagmoakTUBHbIX 3arpsi3HEHUIA U Ha Apyrue



TepPPUTOpPUK, HaNpUMep, ¢ NOBEPXHOCTHLIMU M NOA3EMHbLIMU BOAAMM, C MbISbIO,
nepeHoCUMOoN BO3ayLUHbIMM Maccamu, ¢ NPOAYKTaMU NUTaHUS U T.1.

PagunoakTnBHble U3ny4YyeHNs Bbi3bIBaOT MOHU3ALUIO aTOMOB U MOMEKY XNBbIX
TKaHen, B pe3ynbTaTte Yero NpoMcxXoauT pa3pbiB HOPMarbHbIX CBA3EN U U3MEHEHNE
XUMUYECKOW CTPYKTYPbI, YTO BneveT 3a cobon nmbo rmbens Knetok, nnbo mytaumio
opraHuama. [1eictBMe MOLLHbIX 403 MOHU3MPYIOLLMX N3NYyYEHU Bbi3biBaeT rmbenb
XXMUBOW npupoabl.

Pasnnualot cnegytowme Buabl pagmoakTUBHbIX U3nyyYyeHun anbda o, 6eta  ;
HenTpoHHoe N; peHTreHoBckoe R; ramma y. [lepBble Tpu BUAA U3NYyYEHUIN SBASIOTCA
KOPMNYCKYNAPHbIMU U3NYYEHUSMUN, T. €. NOTOKaMn YacTuu, ABa NOCreaHnX -
3NEKTPOMarHUTHBIMU U3MYyHEHNAMM.

Anbda - nsnyyeHve npeacraBnget cobon NOTOK SAEePHbIX OCKOSIKOB, KOTOPbIE
COCTOAT 3 ABYX NPOTOHOB U [BYX HEUTPOHOB, T. €. KXY o - YaCTULLy MOXHO
paccMmaTpmBaTb Kak apo renus. AToT BUA U3NyYeHUs XapakTepusyeTca caMmom
60MbLION MOHM3NPYLOLLEN CNOCOBHOCTLIO, HO CaMOW Maron AAMHON CBOOOAHOMO
npobera (NpoHuKatoLwen cnocobHoCTbIO). beTa-n3nyyeHme - 3To NOTOK ANEKTPOHOB UK
no3nTpoHoB. OHO xapakTepuayeTcs OOMbLUEN, YEM Y a-U3NYYEHUS, ANTMHOM CBOBOAHOrO
npobera, HO MeHbLLEN NOHU3UPYIOLLIEN CMTOCOBHOCTLID. HENTPOHHOE N3ny4eHne - aTo
NOTOK HEMTPOHOB. B cuny Toro, YTo 3TN YacTuLbl HE UMEIOT 3apsaa, U3 Tpex
KOPMYCKYNAPHbIX BUOOB U3Ny4YeHUs AaHHOoe obnagaeT HanbonbLuen NpoHNKatoLwen
CMOCOBHOCTbLIO, a N0 MOHU3NPYIOLLEEN CNOCOBHOCTU HaXOAMUTCA Mexay o U B -
N3Ny4eHnsIMn

PeHTreHoBCKOE 1 raMMa-n3nyyeHns xapaktepuayroTca HanbonbLUen NPOHMKatoLLEN
CMOCOBHOCTbLIO, ABMAKTCA 3NEKTPOMArHUTHLIMU U3NyYEHUAMM C ASIMHAMMW BOJTH
COOTBETCTBEHHO:

Ar=10%...10" mun i, =10™"

PagunoaktnBHble N3Ny4eHna XapakTepu3yrTcAd cregyrownmMmm (*)VI3VI‘-I€CKVIMVI
BEINMMYNHaAMMN.

AKTUBHOCTb pagnoakTUBHOIO UCTOYHMKA - 3TO YNCNO PaauoaKTUBHbBIX pacrnagos B
eanHunuy BpemeHun. AktueHocTb A B CU namepsietca B 6ekkepensx, 1 BHECUCTEMHas
envHuLa - kiopy (1 Bk = 1 pacnag/c, 1 Ku -= 3,7-10"° Bk).

OKCno3numnoHHas ao3a onpeaensitcs nNo MoOHM3auumn Cyxoro Bo3ayxa Kak OTHOLLEHue
CyMMapHOro 3apsa BCcex MOHOB OAHOro 3Haka XQ, co34aHHbIX B BO34yXe K Macce
BO3gyxa Am B aToM ob6beme [,=2Q/Am. EanHunua akcnoamumoHHomn gossl B CU - Kn/kr,
BHECUCTEMHOW eauHULEN aBnaeTcsa peHTreH (1 P = 25810 Kn/kr).

MornolleHHas Ao3a - 3To 3Heprus NBOro MOHN3NPYIOLLETO U3MYYeHUs,
nornoLéHHas obny4aeMbiM BELLLECTBOM U pacCYMTaHHasi Ha eAMHULY ero Macchl.
[laHHasi sHeprus pacxoayeTcs Ha HarpeB BeLLeCcTBa M Ha ero dusnyeckme u
XUMUYeckne npespalleHns. BennumHa nornoLleHHon 003kl 3aBUCUT OT BUaa
N3NyYeHUsl, 3HePrnm YacTuy, Unu NNOTHOCTU NOTOKa M OT cocTaBa 06ny4YaemMoro

e n

BewlecTtBa. EanHmua nornoweHHon gosbl D B CU — "rpen”, BHecucteMHas — pag



(1 Mp=1 Ox/kr; 1 pag =107p).

MoLLHOCTb A03bl — 3TO 3KCNO3NLMOHHAA UNK NOrMNOLLEeHHas 4o3a, OTHECEHHas K
eanHuue BpeMeHn. Mamepsitotca mowHocTn o3 B CU B Kn/(kr-c), Kn/(kr-4) u T. n., nnu
I'p/c, 'p/M n T. N., BHECUCTEMHBIE egnHMLbl — P/c, P/4 1 T. n. unn pag/c, pag/d n 1. n.

OkBMBaneHTHasa gosa. NMpu 0bny4yeHnn XnBbiIX OPraHM3MOB, B HaCTHOCTU YenoBeka,
BO3HMKaIOT Buonornyeckne adhekTbl, NOCNeaCTBMSA KOTOPbIX MPYU OAHOM U TOM Xe
NOrnoLeHHON A03e He afeKkBaTHbI AN pasHbIX BUAOB UiyyYeHus. Taknm obpasom,
3HaHWe BENUYUHbI MOrMOLWEHHON 403bl HEAOCTAaTOYHO AN OLEeHKM pagMaunoHHON
onacHocTu. MNMpuHATO cpaBHMBaThb Buonormyeckne adhdeKkTbl, BbidbiBaeMble N0ObIMMK
NOHU3UPYIOLLNMU N3NYYEHUSMU, C IPdeKTaMn OT PEHITEHOBCKOIO U raMMa-u3nyvyeHun.
KoadhdpurumneHT nokasbiBaowmin, BO CKOSIbKO pa3 paanaunmoHHas onacHOCTb AaHHOro
BMAa U3ny4YeHnsa Onsi YeroBeka Bbllle, YeM PEHTIEHOBCKOE 13nyyYyeHne npy 0guHaKkoBOW
NornoLLeHHON 003€e, Ha3blBaeTcs KoadhdumuneHToM KavyecTBa usnydyeHna K. [1na scex
BMAOB KO3 PULMEHT KayecTBa YCTaHaBNMBaETCA Ha OCHOBAHWNS pagmMobmonornyeckmx
nccnegoBaHuin (Tabn. 1) OkBMBanNeHTHaa [03a ONpeaensaeTca Kak NpoM3BeaeHne
NOrnoLeHHon 003bl Ha KoadduumeHT kavyectsa H=K-D. EgnHmua akBnBaneHTHon 4o3bl
- 3UBepT, BHecucTeMHast - 63p (1 6ap= 102 3B)

Mo BenuYnHe 3KCNO3NLNOHHOM A03bl MOXHO paccumUTaTh MOrMoOLWeEHHY0 03y
PEHTrEeHOBCKOro U raMmma-u3ny4eHnin B Nobom BellecTBe, 3Has COCTaB BeLeCTBa U
3Heprmo OTOHOB. [1ns YyenoBeka, COOTHOLLEHNE IKCMO3ULMOHHOW M NOTMOLLEHHOM 003
paBHO CreayoLeM 3HaYEHUIO:

1 Kn/kr=33 'p nnu 100 P=85 pag

Tabnuua 1

3HayeHus KOAPPUUMEHTOB KayecTBa pasnnyHbIX BUOOB N3Ny4YeHUs

N N N
Bua uanyyeHns ¥ R p o <5M3B |>5M3B
Tenn B
KoappuumeHT 1 1 1 20 3 10 7
KayecTBa

EcTecTBeHHblE UCTOYHMKN MOHU3NPYIOLLUX N3ITyYEHUI (KOCMUYECKME NyYn,
eCTeCTBeHHasi paanoakTMBHOCTb MOYBbI, BOAbl M BO3yXa, a Takke paavoakTUBHOCTb,
cogepxallascs B Tenie YenoBeka) co3aalT Ha Tepputopumn Poccrum MOLWHOCTb
3KCMO3ULMOHHOM 03bl 5...25 MkP/4 nnn gna yenoBeka MOLLHOCTb 3KBMBaNEHTHOW
no3bl 0,4...2 m3s/roa (48...100 m63ap/rog).

OCHOBHbIMM AOKYMEHTaMU, ONpeaensaowmMMmn pagmaunoHHyo 6e30nacHoOCTb Ha
Tepputopumn Poccumn, asnstotcsa "Hopmbl pagnaumoHHon 6e3onacHoCTu

(HPB—76/78)", "OcHoBHble npaBuna paboTbl C UICTOYHMKAMU MOHUINPYHOLLNX U3NTyHEHUM
(OCIM-72/87)" n "lMpaBnna 6e3onacHoOn TPaHCNOPTUPOBKN pagnoOaKTUBHbIX BELLECTB
(MBTPB-73)". Ha ocHoBaHWW 3TUX JOKYMEHTOB M B CTPOrOM COOTBETCTBUN C HUMU
pa3pabaTtbiBalOTCA BEAOMCTBEHHbIE 1 OTpacneBble npasuna.




HopmupoBaHue ocyllecTenseTca aguddepeHUMpoBaHHO AN PasfINYHbIX KaTeropum
obny4aeMbix NUL, pasnuyaroLLmMXCca No CTENEHN KOHTakTa C MICTOMHUKaMM
NOHU3NPYIOLLNX U3NYYEHUN U YCNOBUAMM MPOXNBAHNA. Y CTaHOBIEHbI TPU KaTeropum
obnyyaembix nuu;:

kateropus A - nepcoHan (nvua, KoTopble NOCTOAHHO UMY BPEMEHHO He-
NOCPEeACTBEHHO paboTalT C UCTOYHMKAMU NOHU3UPYIOLLNX N3MYyYEeHUN);

kaTteropusi b - orpaHMyeHHas 4YacTb HaceneHus (nuua, kKoTopble He paboTatoT C
MCTOYHMKaMN U3My4EeHWIA, HO NO YCNOBUSIM NPOXMBAHUSA UK pa3mMeLleHnsa paboymx
MEeCT MOryT noABepraTbCs BO3AENCTBUIO PaANOAKTUBHbIX BELLIECTB; K 3TOM KaTeropumn
OTHOCATCS PAaBOTHUKN NPEANPUSATUI UMK YYPEXAEHUM, rae ncnonbayrTcs
pagMoaKTMBHbIE BELECTBA, a Takke YaCTb HACemNeHns, NpoXxmBarLwas B 30He
HabnogeHus, Hanpumep okorno AJC);

kateropusa B — HaceneHne obnactu, kpasi, pecnybnmku, CTpaHbl.

B peanbHbIx yCnoBusx pasnmyHble opraHbl U TKaHW YyernoBeka obny4vatoTcs
HeOOWHAKOBO, KpOMe TOro, pasnunyHble opraHbl U TKaHW obnagatoT Heo4MHaKoBOM
pagMoYyBCTBUTENBHOCTLIO. B 3TOM CBA3M BBEAEHbI HOPMbI ANA TPEX rpynn
KpuTuyeckux opraHoB. K | rpynne oTHOCATCS roHaabl (opraHbl penpoaykuun), KpacHbIN
KOCTHbIN MO3Tr, KO || — MblIlub!, WUMTOBUAHAS Xenesa, X1npoBas TKaHb, NeYeHb, NOYKK,
ceneseHkKa, XXenygodHO-KULWEYHbIV TPakT, Nérkne, XpycTanvik rnasa v apyrme opratbl,
3a VCKIIOYEeHnEM Tex, KoTopble oTHeceHb! K | 1 11l rpynnam; K [l — KoXXHbIM NOKPOB,
KOCTHasi TKaHb KUCTUW, Npeansiedbs, rofieHn u CTonbl.

B 3aBMCMMOCTM OT TPYNMbl KPUTUHECKUX OPraHOB B Ka4eCTBE OCHOBHbIX JO30BbIX
npegenos Ans kateropum A yctaHaBnNuBalTCA npederibHo gonyctumas go3a 3a
kanengapHoeii rog (MM4), a ana kateropun b — npegen Ao3bl 3a KaneHgapHbIA rog
(NAQ). Cytb pasnuuuna mexay MAa0 v Nna s rom, yro N4 He moxet 6bITb NPEBLILLEHA HU
y KOro 13 nuu kateropmm A, ncknovas ocobble cnyydyaun. Ecnm ncxogutb n3 manbix
3HavyeHun N, a cnegoBaTenbHO, M CBA3AHHOIO C HUM Marioro 3HadeHust pucka, 1o
HekoTopoe npesbiweHne NI y otaenbHbIX MHANBNAYYMOB KaTteropun b Bcnegcreme
€CTECTBEHHbIX Pas3NUYnin B YCNOBUAX XXN3HN CYMTAETCHA JONYCTUMbIM U HE CO30aéT
Kakon-nmbo AonoNHNTENBHOM ONAacHOCTU ANs obLecTBa B LIENOM U AN OTENbHbIX
NHONBMAOYYMOB B YacTHOCTU. [ogoBble npeaensl 06nyvyeHns npuseaeHsl B Tabn. 2.

Tabnuua 2

"onoBow go3oBbIv Npeaen obnyyenus, m3s (63p)

. . I'pynmna xpuTHYECKUX OPraHoB |
["ooBoIt 1030BBIM TIpeae
I 11 | 111 |
JJ1 nnst nun kareropuu A 50 (5) 150(15) 300 (30)
| T anst s kareropun B | 5(0,5) | 151,50 [ 30(3) |

YpoBeHb BO3MOXHOIo 0651y4yeHuns nuu, kateropmm b oueHnBaeTcst No JaHHbIM O
3HAYEHUN MOLLHOCTUN [03bl N3NyYEeHMs B Pa3fIUYHbIX TOYKax 30HbI HabnoaeHus,
BENMYMHE pagMOaKTUBHbIX BbIBPOCOB, aKTUBHOCTM OOBHEKTOB OKpY>KatoLLen cpeabl
(moYBbI, pacTUTENBLHOCTU, BOAbI, BO3ayxa). [Ansa nvuy kateropun B obnyyeHune He
pernameHTupyetcs. OrpaHmyeHne obry4yeHns HaceneHns ocyLecTBASEeTCs NyTEM



HOPMUWPOBAHUS UM KOHTPOSIS PagnoakTUBHOCTM OOBLEKTOB OKpYXatoLen cpeapl,
BKIOYasa NPOAYKTbl MUTaHUS, BbIOPOCHI pagMoakTUBHbIX MPOAYKTOB NPU TEX UNN UHbIX
TexXHomnornyeckmx npoweccax. pu atom pernctpmpyetcs nodoe npesbilleHne
€CTECTBEHHOro (poHa.

B cBA3N ¢ 0cOBEHHOCTAMM NUTAHUS B pa3fMYHbIX permoHax ctpaHbel B HPB—76/87 He
yCTaHOBIIEHbl €ANHbIE JOMYCTUMbIE KOHUEHTpauMm paguoHyKnNnaos B NULLEBbLIX
npoayktax. B cnyyae BO3MOXHOro NOCTYNMEHNS paguoHYKNNOoB C MULLIEN UM BOAOW
NX BENUYMHA pernameHTnpyeTcsa Takum obpasom, 4Tobbl X CyMMapHOE KONMYeCTBO,
nocTynaroLlee B OpraHn3mM ¢ NMTLEBOW BOAOM, BAbIXaeMbIM BO34YXOM U MULLLEBLIMU
npoayKkTamu, He npesbilwano npegena rogosoro noctynnenuna (MNM).

Mpwn akcnnyaTtaumm ASC HanbonbLuMi Bpen NPUHOCAT NPUPOAE ra3oasapo30fibHble
BbIOpOCHI. 3TN BbIBPOCHI OCYLLECTBAAITCHA YEPE3 BbICOKME NCTOYHUKN (TPYObI) C Lienbto
MaKkcMManbHoro pastasneHunsa nx B atmocgepe. OCHOBHbIM MEPONPUATUEM,
HanpasIieHHbIM Ha CHWXeHWe BpeaHoro BnuaHusa ASC Ha OKpyXatoLuyto cpeay,
SABNSAETCHA KOHTPOMb 3a NpeaenbHo aonyctumMbiM Bbibpocom (M0B), 1. e.
MaKCMMarsbHbIM KOSIMYECTBOM pafMoakTUBHbIX BELLECTB, BbiDpacbiBaeMbIX Yepes
MCTOYHWK A4aHHOW BbICOTbI, MPU YCNOBUW, YTO B MPU3EMHOM Crl0€ CoaepKaHue
pagMOaKTMBHbIX BELLECTB He ByaeT npesblwaTth 4ONyCTUMOro cogepxanuna (Ku/ra),
MOB namepsietca B Kn/rog.

B cnyyae pagmoakTMBHOro 3arpsi3HeHMUst MECTHOCTb Ae3akTuBUpyeTcs, T. €.
obpabaTbiBaeTcs cneumnarnbHbIMU pacTBOpaMu C NocreayowmM c6opom XnakocTu 1
3aXOPOHEHMEM €€, a TaKKe CHATUEM BEPXHErO Cosl MOYBbl U 3aXOPOHEHNEM €T0.

OnucaHue nabopaTtopHOM YCTaHOBKU

O6wwmin Bng nabopaTopHOM YCTAHOBKM MO UCCEOBAHUIO PaanoakTUBHbBIX
3arps3HeHun npeacTtasned Ha puc. 1.

CteHa umeeT B CBOEM COCTaBe KOHTenHep 1 ¢ paanoakTMBHbIM UCTOYHUKOM, B
Ka4yeCcTBe KOTOPOro UCronb3yeTcs pagnoakTUBHbBIA M30TON, UCMYCKatOLWMIA
B6eTavactuubl, npnbop Trna AM-56 2, namepsowmnm MoLWHOCTb 3KCMO3ULMOHHOW A03bI,
Habop 3aLUMTHBLIX 3KPaHOB 3 U KOHTENHEPLI C Npobamu 4.

Mpnbop AlM-56 cocTonTt n3 nameputenbHOro nynbTa, NepeaHssi NaHeNb KOTOPOro
npuBegeHa Ha puc. 2, 1 30HAa, COEANHEHHOrO € NynbToM kabenem. Ha nepegHen
naHenn N3mMepuTeNbHOro NynbTa PacnosfioXeHbl CTPENOYHbIN nHankaTop 1, Tymbnep
"OcB." 2, NnepekntoyaTens nogananasoHoB 3, KHomka "Cépoc" 4 un pykosTka
noteHuymomeTpa "Pexunm" 5. Nprubop nmeet ceMmb noganana3oHOB U NO3BONSET
N3MEPSATb MOLLHOCTb 9KCMO3ULMOHHOM A03bl ramma- n 6eta-nsnydexHumi ot 0.05 mP/y go
200 P/4, nokasaHusa oTCHMUTBLIBAKOTCA MO LUKAne ¢ nocnegyowmmMm YMHOXEHNEM Ha
COOTBETCTBYIOLNM KO3 PUUMEHT nogananasoHa. Hanpumep, nepeknioyartesb
nogananasoHa HaxogaTcsa B MOnoXeHun cooteeTcTByowem |l nopananosony. Mpu
9TOM py4Ka nepekntovatens nokasbiBaet Ha koaddpuumeHT 100, ctpenka npnbopa
yCTaHoBMMacb HanpoTue undpbl 3, cnegoBaTtenbHO, NokasaHma npubopa cooTBET-
cteytoT 300 MP/4.

Mpnbop He nmeeT "0bpaTHOro xofa" CTpesnku MHAMKaTopa nNpy neperpy3oyHbix 06-
nyyYeHunsx, Ans Bo3spaTa CTPESIKU Ha HyNb HEOBXOANMO HaxaTb KHoMKy "Cépoc".



Tymbnep "OcB." NnpeaHasHayeH Ans NOACBETKM LKarbl BO BpEMSI UIBMEPEHUSI B TEMHOE
BPEMS CYTOK.
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Puc. 1. Obwmn Bua nabopatopHoro creHaa

°

Puc.2. BHewHun Bua npubopa AM-56

30HJ repMeTUYEH N MMeeT uunuHapudeckyto oopmy. B 3oHOe nomeLleHbl
rasopaspsaHble CHETYMKN U OpYyrve 3aNeMeHTbl CXeMbl, KOTOpPble 3allMLLEHbl CTallbHbIM
KOpnycom.

OTOT KOpNyC MMEET OKHO, 3aKneeHHoe BOLOCTONKOW NIIEHKOW. 30HA meeT
NMOBOPOTHbIN 3KPaH, KOTOPbIM B NOnoXeHun "b", COOTBETCTBYOLLEM U3MEPEHUIO BeTa-
N3ry4eHusi, OTKPbIBAET OKHO.

[ns nposepkn paboTocnocobHOCTN NPUBOP YKOMMNNEKTOBAH KOHTPOJSTbHBIM
nctouHnkoM Sr¥ Y, yebIHOBNEHHBIM Ha KPbILLKE dyTNsSPa U 3aKpbITbiM NOBOPOTHBIM
9KpaHoM.

[na 3ByKOBOM MHAMKAUUM NpeayCMOTPeHbl TenedoHbl, KOTopble MOryT
NOAKIYaTLCSA K U3MepuTeribHoMy nynbTy. [pu n3amepeHnn MOLHOCTM A03bI B
TenedoHax CriblLWHbI LWESYKN, NPU4YeM YacToTa CredoBaHUs LENYKOB 3aBUCUT OT
BENMUYNHBI MOLLLHOCTU, NPpY BONbLUMX 3HAYEHNAX M3MEPSEMOro NapamMeTpa LLenykn
MOTFYT NepenuTn B CMIOLIHOW TPECK.



MoarotoBka npubopa k pabore.

Pyuky "Pexum" noBepHyTb NPOTUB YacoBOW CTPerku Ao ynopa. PykosiTka
nepeknoyaTensa nogananasoHoB A0MKHaA ObiTb B nonoxeHun "Boikn.". MNocne
BKIOYEeHUsA Npnbopa B ceTb pyyKy NepeknoyaTens nogaMana3oHoB NepeBecTu B
nonoxeHwue "Pex.". MNporpetb npnbop B TeyeHne 5 muH. [NnaBHO BpaLlas pyyky
noteHumMomeTpa "Pexnm" no yacoBown CTperike, yCTaHOBUTb CTPENKY Ha METKY LUKarbl.
[anee Heobxoammo nNpoBepuTb paboTocnocobHOCTb Npnbopa Ha Bcex nogananasoHax,
Kpome nepsoro. [1na 3Toro OTKpbITb KOHTPOSIbHbLIN UCTOYHUK, BpaLlas 3alUTHYIO
nsacTUHY BOKPYr OCW, 3aTeM MOBEPHYTb 3KpaH 30H4a B nosnioxeHue "b" n yctaHoBUTb
30HA TakK, YTOObl MICTOYHNK HAXOAMNCS HaNpPOTMB OkHa. PaboTocnocobHocTb npubopa
npoBepseTcs No wenykam B TenedoHe. Npu aTom cTpernka nHankaTopa LOrmKHa
3allKkanueaTbh Ha LWECTOM U NATOM nogauanasoHax, OTKITOHATLCS Ha YeTBEPTOM
nogavanasoHe, a Ha TPeTbeM 1 Ha BTOPOM noaananasoHax MOXET He OTKNOHATLCS U3-
3a He4OCTaTOYHOW MOLLHOCTU J03bl KOHTPONbLHOrO NcTovHMKa. Mpnbop rotos kK paboTe.
3aKpbITb KOHTPOSBbHbIN UCTOYHUK 3KPAHOM.

KoHTenHep npeactaBndeT cobon cTanbHOM AWMK C KPbILLKOW, TOMLWNHA CTEHOK
obecneymBaeT NonHyt 6e3onacHoOCTb CTYAEHTOB.

Habop 3alMTHbIX 3KPaHOB BKIHOYAET 3KpaHbl 13 pasnyHbIX MaTepuanos: daHepa,
MeTannM4yeckne NNacTuHbl, KAapToH 1 T.N. Habop BkNoYaeT Takke Npobbl ¢ rpyHTamm
pasnu4Horo cocTtasa.

TexHnkKa 6e30nMacHOCTM NpPU BbINOJTHEHMU PabOThbI

1. MpucTynaTb K BbINONIHEHMIO SKCNEPUMEHTaNbHOM YacTn paboTbl TONLKO nocre
N3y4YeHUs1 HAaCTOSLLMX MeToaNYECKNEe YKasaHU.

2. MNepen BkNoYeHEM Npubopa B 3N1EKTPOCETb OCMOTPETb COEANHUTENbHbIN
NpoBOf, PO3ETKY U BUSIKY.

3. OTKpbIBaTb KPbILLIKY KOHTEAHEPA C PaAMOAKTUBHBIM MCTOYHUKOM U Kpynamu
TONBbKO MPW BbINOSIHEHUN 3KCMEPUMEHTA.

BHUMAHMUE! Bo Bpemsa nepepbiBoB B paboTte KpbilwKy koHTenHepa 3AKPbIBATD.
4. He gonyckaeTca 3arpoMoxaeHne nabopaTopHOro creHaa.

5. ICTOYHMK n3nyyYyeHnsa B pykn He 6paTb, HE KOBbIPSATb MOCTOPOHHMMW NpeaMeTamMMu.
6. OTKpbIBaTb KOHTPOSbHbIA MCTOYHMK TOSbKO NpU NpoBepke npubopa.

7. Bce namepeHunsi npoBoanTb B CTPOroM COOTBETCTBUK C pasgesniom "lNopsaok
BbINOSIHEHUA paboTbl".

8. Mpwu 06HapyXeHNN NOBPEXOEHUS NN HEMCNPABHOCTM Npubopa OCTaHOBUTL
BbIMNONIHEHME paboThbl N ONOBECTUTL NpenogaBaTens N nabopaHTa.

9. NMOCHNE BbINONHEHNA PABOTbI TWWATEJIBHO BbIMbITb PYKW!

Mopspok BbiNONHEeHUA paboThl



1. NogrotoBute Npubop AOM-56 k pabore.

2. N3mepuTb MOLLHOCTb 3KCMNO3MUMOHHON 003bl poHa. CaenaTb BbIBOA.

3. OTKPbITb KPbILKY KOHTENHepa. YCTaHOBUTb 3KpaH 30H4a B norioxeHune "b",
pPacnosioXXMUTb OKHO 30HAA Ha paccTosiHuM 1...3 CM OT KOHTENHepa N N3MepuTb

MOLLIHOCTb 3KCMO3ULIMOHHOM A03bl B 3TOM TO4YKe. [laHHble 3aHecTn B Tabn. 3.

4. He nsmeHss pacctosH1s OT 30H4a 40 KOHTEeMHepa, yCTaHOBUTb NooYepeHO
SKpaHbl 1 N3MEPUTb MOLLHOCTb A03bl. [laHHble 3aHecTn B Tabn. 3.

5. iccnepoBaTtb KOHTEMHEPbLI C Npob6amMu 1 06HaPYXUTb CaMyto 3arpA3HEHHYHO Mpo-
By. I3MepunTb MOLLHOCTb 9KCMO3NLMOHHOM A03bl. [laHHble 3aHecTu B Tabn. 4. Caenatb
BbIBO/,

6. Boikntounte npnbop. TwaTenbHO 3aKpbITh KPbILLKY KOHTEWHEpPa.

7. Mo gaHHbIM Tabn. 3 onpefennTb 3EKTUBHOCTL KPAHNPOBAHNA MO hopmyre:

(D.-D, )
}7 — 0 0,3kp,i D 100
v %
OTtyeT 0 paboTe fonXkeH cogepxartb:
1. HasBaHue paboTbl n onpegenenue uenv padoTbl.
2. Onpepenenuve punanyeckon BenninHbl U 403 paguauum.

3. Tabn. 3, 4 ¢ HeobxoaUMbIMKU BbiIBOJAMMW.

4. 'padukn 3aBUCUMOCTU IPPEKTUBHOCTU IKPAHUPOBAHUSA OT TOMLLMHBI 3KpaHa
BMHMMMacTa.

KoHTpOnbHbIe BONpPOCHI

1. Bugbl pagnoakTnBHbIX U3STy4eHUN.

2. dnsnyeckune BeSIMYUHbI U e ANHNLLI U3MEPEHNSA U3ITYYEHUN.
3. HopmunpoBaHue paamMoakTUBHbIX N3NYyYEeHUMN.

4. OnpeneneHuve kateropmum obnyyaembix nuy,.

5. OnpegeneHne rpynn KPUTUYECKMUX OPraHoB.

6. Pasnunune MNanQ v rma.

7. Onpenenexve npegenbHO ONYCTUMOrO BblGpoca BELECTB.

8. Yctponcteo npubopa ArM-56.



9. NoaroTtoBka npubopa [I1-5b k paboTe.
10. Nopsagok BbINONHEHUSA paboThl.
Tabnuua 3

Pe3yﬂbTaTbI namepeHmna MOLWHOCTUN 3KCNO3NLIMOHHbIX 003

VYcnosus XapakTepucTruka 3kpaHa  |MOIIHOCTb D¢ dexTuBHOCTD
AKCIO3UIIMOHHOMN JIO3HI,
U3MEpPEHUS MP/g IKpaHUpoBaHus, %

|ﬂo=

|
|ﬂ0,31<p.1=
|ﬂ0.3xp.2=
|ﬂ0.3xp.3=
|ﬂ0.31<p.4=
|ﬂ0.31<p.5:
|ﬂ0.3xp.6=
|ﬂ0.3xp.7=
|ﬂ0.31<p.8=
|ﬂ0.31<p.9=
|ﬂ0.axp.1o=

|H0.3Kp.1 1=

|1. bes skpana

|2. C skpaHamu
2.1
2.2

2.11

Tabnuua 4

PesynbTaThl nCCNneaoBaHUsS MOLHOCTM SKCMO3MLMOHHON 403bl NPOAYKTOB NUTaHUS,
MP/y

[Tpo6a Nel ITpo6a Ne2 [Tpo6a Ne3 ITpo6a Ne4

Na6opartopHas pa6orta Ne 5

NCCNEAOOBAHUE COAEPXAHUA BPEOHbBIX TA3BOOBPA3HbIX BELWWECTB B
ATMOCO®EPE

Llenb paboThbi:

1. 3yunTb MeToabl KOHTPONSA U HOPMaTMBHbIE TPEOOBAHMSA K COAEPXXaHNIO BPEAHbIX
rasoobpasHbIX BELLECTB B aTMOCHepHOM BO3ayXe.

2. NiccnepoBaTtb coaepXaHne BpeaHblX ra3o006pasHbIX BELWECTB U AaTb MMrmeHNYeCcKyto
OLEHKY BO3[YyLUHOMN cpefbl HaceneHHbIX MecCT.



a3oobpasHble BelecTBa, BbigenstoLlmecs B atMocdepy, OTHOCSTCS K BpeaHbIM
NPOM3BOACTBEHHbIM hakTopaM, Tak Kak Npu BO3OEeNCTBMM Ha OpraHn3m YerioBeka
NpuBOANAT K 3aboneBaHnsM. CrieacTBneM A4eNcTBUS ra3o00pasHbIX BELLECTB MOryT
ObITb TaKKe OCTPbIE UNN XPOHMYeckne oTpaBneHus. OcTpas dopma OTpaBreHus
BO3HMKAET NpW KpaTKOBPEMEHHOM OENCTBUN Ha OpraHn3M BpeaHbIX BELECTB
OTHOCUTENbHO BbICOKMX KOHLIEHTPaLUI; XpOHMYeckas opma OTpaBrieHuIn pa3BMBaeTCS
npw ANUTENbHOM BO3OENCTBUM MarbiX KOHLEHTPALMI BpedHbIX BELLECTB, KOTOpble
CMocoBHbI MOCTENEHHO HAKaNMBaTLCA B OpraHM3me.

BpepaHble razoobpasHble BelecTsa NOCTynatT B OPraHM3m Yepes opraHbl Abl-
xaHus (okono 95% Bcex OTpaBrieHnn), Xenyao4HO-KULWEYHbIN TPAKT (0T 3arpsi3HeHUs
PYK Npu ee N KypeHUn) Nnn KoXHble NOKPOBbI (S4bl, XOPOLLO pacTBOPUMbIE B XUpaX).

Mo xapakTepy BO34eNCTBUS Ha OpraHnU3am BpedHble razoobpasHbie BelllecTsa
noapasnensTcs:

1) 0O EeTOKCUYHbIE, AENCTBYIOLLNE HA LIEHTPaNbHYH HEPBHYIKO CUCTEMY, KPOBb,
KpOBETBOpPHbIE OpraHbl (CEpOBOAOPOA, apoOMaTUYeECKUe YrrneBogopoabl, okeua,
yrnepoaa v ap.);

2) pasgpaxatoLune, Bbi3blBaloLmMe pasgpaxeHue cnmsncTbix obonoYvek rnas, Hoca u
ropTaHu, 4eNCTBYIOLLME Ha KOXY (Napbl KUCMOT, OKUCHbI a30Ta, CEPHbIA U CEPHUCTbLIN

aHrapuabl v ap.);

3) ceHcMbuMnMaupyoLLMe BeLLIECTBA, KOTOPbIe NMOoCcne OTHOCUTENBbHO HEMpPO-
AOMKUTENBbHOro BO3AENCTBUSI HA OPraHN3M BbI3blBaOT B HEM MOBbLILLEHHYO YYB-
CTBUTENbHOCTb K 3TOMY BELLECTBY (anbaernabl, apoMmaTUyeckme aMmMHOCOeAMHEHNS U

Ap.);

4) KaHUepOoreHHble, NPUBOASLLNE K Pa3BUTUIO 31TIOKA4YECTBEHHbIX ONyXonen (NPoayKTbl
neperoHkn Hedtn, 6eHson, 6eH3nanH n ap.);

5) MyTareHHble, Bbi3blBalOLLNE HApYyLLEHWE HacneaCTBEHHOrO annapaTa YenoBeka
(mapbl pTyTH, CBMHUA, OKCUA 3TUNEHa 1 ap.).

TOKCUYHOCTb BPEOHbIX BELLIECTB M UX AENCTBNE Ha OpraHM3M onpeaensitoTcs
6onbWNM Yncnom hakTopoB, U3 KOTOPbLIX OCHOBHbLIMU ABMSKTCA (PU3UKO-XMMUYECKMNE
CBOWCTBA BeLLECTBA, BHELLHNE YCIOBUS, NPOAOIKUTENBHOCTL BO3AENCTBUS, U, Npexae
BCEro, KOHLEeHTpauus.

B Hawew cTpaHe pa3paboTaHbl U yTBEPXAEHbI CaHUTapHbIe HOPMbI NpeaenbHo-
aonyctumMbix koHueHTpauun (MOK) BpeaHbIX BewwecTs, coaepXaLlmxcsi B BO34YLLHON
cpefe HaceneHHbIX MecCT.

CornacHo CH 3086—84 («[INpenenbHo AONYCTUMbIE KOHLIEHTPALUK 3arps3HSoLLMX
BeLLeCTB B aTMOCEPHOM BO3yXe HaCeneHHbIX MECT») coaepxaHue BpeaHbIX
BELLIECTB B BO3yXe HACENEHHbIX MECT HE JOIKHO NpeBbIAaTh YCTAHOBIIEHHbIX
3HadveHun MNAK m.p. n MAK c.c. (cm. nnaHwer).

Mo cTeneHn BO3AENCTBUSA HA OpraHM3M BpedHble BellecTBa noapasaensaoTcs Ha
yeTblpe knacca onacHoctu (FTOCT CCBT 12.1.007-76 «BpegHble BellecTBa.
Knaccudumkauma n obwme tpeboBaHna 6e3onacHoOCT»):



1-1 Knacc - BewecTBa Ype3Bbl4aHO ONacHbIE;
2-1 Knacc - BeleCcTBa BbICOKO ONacHbIE;

3-1 Knacc - BellecTBa YMEPEHHO OrnacHbI€e;
4-1 Knacc - BellecTBa Mario onacHbie.

Knacc onacHocTu BeLeCTB yCTaHaBNMBAETCS B 3aBUCMMOCTU OT onpeaerneHHbIX
HOPM W NoKasaTenen, OCHOBHbIE M3 KOTOPbIX NpeAcTaBneHbl B Tabn. 1.

B 3aBMCUMMOCTM OT Kracca OnacHOCTU BELLECTB OCYLLECTBNAETCA UX KOHTPOSb
B BO3yxe paboymx 30H:
HenpepbIBHbIN KOHTPONb — ANs BewecTB 1 - 2-ro KnaccoB OMacHOCTMU;

nepunoanyecKkuin KOHTpPosb — ans sewecTts 3 U 4 knaccoB onacHocTtu. K metogam
KOHTPOIIS NpeabsBnsnTCca onpeaeneHHble TpeboaHms. OHn

OOJDKHbI:

— cogepxaTb ykasaHusi no otbopy npob n npoBeaeHuto aHanuaa, obecnevnsatoLLme
AOCTOBEPHOCTb Pe3ynbTaToOB KOHTPONS;

— npeaycmaTtpuBaTb NpoBeaeHne oT6opa Npob npu xapakTepHbIX NPOM3BOACTBEHHbIX
YCNOBUSAX C Y4ETOM OCHOBHbIX TEXHOMOMMYECKMX NPOLLECCOB, MCTOYHUKOB BblAeNeHus
BpeAHbIX BELLEeCTB, (OYHKLMOHNPOBAHUS TEXHOMOMMYeckoro o6opyaoBaHus u
CaHUTapHO-TEXHUYECKNX YCTPOMNCTB.

YyBCTBUTENBHOCTL METOA0B 1 NPMBOPOB KOHTPOMS HE AO0MMKHA BbITb HUXe 0.5
ypoBHs NOK; norpelwHocTb He npeBbiwaTh £ 25% 0T onpefeneHHon BenMyuHbl. na
aHanusa razoobpasHbix BELWECTB B BO3AyXe NPOMbILUNIEHHbIX MPEeANPUSATUI Yalle BCEero
NPUMEHSIIOTCA crnefyolme MeToabl, NO3BOSIAKOLWME ONpeaensTb Masnble KonmyecTasa
BpeAHbIX BelwecTB B Ntobom o6beme Bo3gyxa:

1. OnTuyeckue - kKanopumeTpus, HedpernomMeTpusi, CNEKTPOPOTOMETPUS, Nto-
MWHECLIEHTHbIN U CneKTpanbHbI aHanu3abl. [1pnbopbl KOHTPONS:
doToanekTpokanopumeTp PIK-60, cnektpodotomeTpbl CP-16, CO-17, CPD-18.

2. OnekTpoxumMmnyeckune - nonaporpadusi, KyrnoHoMeTpus u ap.

3. XpomaTorpadumyeckume - XnakoctHasi, rasoBasi, bymaxkHas n TOHKOCIONHas
xpomaTtorpadus. MNpubopsbl koHTpons: xpomaTtorpadbl JIXM, «Jlyuy», XIM-8 «LiBeT».

OpaHako Bce 3T MeToabl onpeneneHns BpeaHbiX BEWECTB B aTMOCHEPHOM
BO3ayxe TpeOytoT LOBOSBbHO 3HAYMTENBHOIO BpEMEHM Kak Anga otbopa npob, Tak n ans
npoBeaeHns aHanusa. OHW, Kak NpaBumo, He 4AaT BO3MOXHOCTU CBOEBPEMEHHO
YyCTaHOBUTb NOBbILLEHME KOHLIEHTpaumK. B nocnegHem cnyvyae 6onee yaobHbl (XoTs u
MeHee TOYHbI) BbICTpbIe (IKCMPECCHbIE) METOAbI, B OCHOBE KOTOPbIX NOYTU BCEraa
nexart LBETOBbIE peakunu.



Bce akcnpecc metoabl MOryT 6bITh pa3geneHbl Ha Tpy rpynnbl:
1) kanopnmeTpus pacTBOPOB MO CTaHAAPTHbLIM LUKanam;
2) KanopumeTpusa ¢ NPUMEHEHNEM peaKkTUBHON Bymaru;
3) NUHENHO-KaNOPUCTUYECKUI METOL, C NPUMEHEHNEM MHANKATOPHbLIX TPYOOK.

OnucaHue nabopaTtopHON YCTAHOBKN U KOHTPOJIbHO-U3MEPUTESTbHbIX
npuoopoB..

JTabopaTtopHas yctaHOBKa COCTOMT M3 5-TW CTEKNSIHHBIX KONG, UMUTUPYIOLLMX
BO34YLUHYIO cpeay u npubopa akcnpecc-meTtona YI-2 (yHmBepcasnbHbIn
rasoaHanmsatop) ¢ HeobxoanMbIMU ANt ero paboTbl NpuHaaneXXHocTamMu. Konbebl
CrpynnupoBaHbl No 3agaHusam: 1, 2 n 3 konbbl COOTBETCTBYHOT NEPBOMY 3aZaHuto; 4 —
BTOpOMY; 5 — TpeTbeMy. Homep 3agaHunsa ykasblBaeTca npenogaBaTenem.

YHuBepcanbHbIi razoaHanuaartop YI-2 ssngetcs npubopom akcnpecc-metoaa
KOHTpONS NnHenHo—Kanopuctnieckoro metoga. OH npegHasHayeH ans onpegenexHms
BpeOHbIX NapoB M ra3oB: CEPHUCTOro aHrngpuaa, aueToHa, okK1cu yrnepoaa,
cepoBOAOpPOAa, XNopa, aMMmaka, OKMCOB a3oTa, 3TUIIOBOro cnupTta, 6eH3nHa,
6eH3ona, Tonyona, Kcunona, aueTuneHa, yrnesoaopoaoB HedT, METUIOBOIO CNUPTa,
3TUIIOBOro adhmpa, XNnopucToro acmpa, XSIOpUCToro Bogopoaa, ABYyoKUCHU yrnepoaa,
TPUXIIOP3TUIEHa.

[NpuHyun pabomsl razoaHanu3aTopa OCHOBaH Ha U3MepPEHNN ONUHbI
OKpaLLeHHOro ctonbuka, Nosy4eHHOro B Npouecce npocacbiBaHUs Yepes NHAan-
KaTopHyto TpybKy onpeaeneHHoro ob6bema Bo3ayxa, CoaepKallero BpeaHble Npumech.

lMpocacbiBaHe BO34yxa OCYLLECTBNASETCA BO34yX03ab0pHbIM YCTPOMNCTBOM.
[nuHa okpalleHHOro ctonburka MHOMKaATOPHOro NOpoLLKa B TPyOKe nponopLmoHanbHa
aHanuanpyemomy rasy n namepsieTcs no wkane, rpagynpoBaHHon B Mr/m3.
MorpeluHocTb Nokasanun npudopa He gomkHa 6biTb 6onee = 10% OT BEPXHEro
npegena kaxagou wkanel. [Npegensl namepeHunmn
aHanuanpyemsbix ra3os (NapoB) N NPOJOITHKNUTESNTIbHOCTb
NpoBeaeHNs OAHOro aHanuaa, a Takke Tpebyemble
06beMbl NpocackiBAaEMOro Bo3ayxa Ans ra3oB NpuBeAeHbl
B Tabn. 2.

"aszoaHanusaTop YI-2 coctouT n3
BO34yX03abOpPHOro yCTPOMCTBa CO CbEMHOM NOACTaBKOM
ONS WKan WTOKOB, U3BMEPUTENbHbIX LKA, MHANKATOPHbIX

1 TpyOoOK, bmnbTpyroLMx NaTPoHOB 1 Habopa
NpUHaONEXHOCTEN, HEOOXOAUMbIX AN NPUTrOTOBINEHMS
TpybOK 1 NaTPOHOB.

Bo3dyxo3abopHoe ycmpoucmeo. OCHOBHOMN
4YacTblo BO34yx03aboOpPHOro yCTPOMCTBaA ABNAETCA
PEe3MHOBbLIN CUITbGPOH C PACMNONOXEHHbIM BHYTPU HEro
MeTanIM4ecknmM CTakaHOM, B KOTOPOM HaxoauTcs B




CXKaToM COCTOsIHMM NpYxuHa. [poJonbHbI paspes Bo3ayxo3abopHOro ycTponcTtaa
nokasaH Ha puc. 1.

B 3akpbITON YacTu kopnyca noMeLlaeTcsi pe3vHOBLIN CUITbPOH 1 ¢ AByMs cbnaHuamm un
Npy>XvHoM 2. Ha BepxHen nnaTe pacnonoxeHa HenoaBmxHasa BTyrnka 6 aons
HanpaBneHus WTOKOB 3 curbdoHa Npu ero paboTe B LUTYLEP, HA KOTOPbLIN ogeTa
pe3nHoBas oTBoAHas Tpybka 7. B LeHTpanbHON YacTu nnatbl HAa HENOABWKHOWN
HanpaBnALWeEN BTYNKe 6 HaxoanTCcs cTonop 5 Ang ukcaumm LWTokoM obbema
3abupaemoro cunboHOM BO3ayxa. 34ecCh Xe nmeeTcs oTBepcTne 9 ansa XxpaHeHns
LUTOKa 3, BCTaBKa C ABYMS yrnybneHnsamn 4 n nogcraBka co Lwkanamm 8.

Mccnegyembin BO3AyXx NpocackbiBaeTCs Yepes MHANKaToOpHYo TpybKy nocrne
pacTsHXXeHUSA NPYXMHbI 2 LUTOKOM 3 (CUITbd)OH Npu 3TOM CxumaeTcs). Ha rpansax (noa
rOSIOBKON LWITOKa) 0603Ha4YeHbl 06beMbI NpocackiBaeMoro Bosayxa. Ha
LUUNIMHOPWYECKON NOBEPXHOCTYU LLUTOKA MMEIOTCS YeTbipe NPOAOSbHbIE KaHABKW, KaXKaas
C AByms yrnybneHunamm ans gukcaumm obbema npocacbiBaeMoro npu aHanumse
BO34yxa.

UsmepumersbHblie wkasbl. Ana Kaxaoro rasa B 3aBMCUMOCTU OT Npeaenos
N3MepeHNa NMETCA o4Ha UNn ABe LKasbl, NporpagynpoBaHHble B Mr/mM3. Ha kaxagown
LuKarne ykasaH ras n obbem npocacbiBaemoro sosayxa B mr. [1pu nposBegeHun aHanmsa
06beMbl NpocacbiBAEMOro BO3ayxa, ykasdaHHble Ha rofloBKe LUTOKA U LWKane, no
KOTOPOM NPOBOAUTCS OTCYET, AOSKHbI COBNaaaThb.

NHAukamopHbie mpybku. NhankaTopHas Tpybka Ansi KONMYECTBEHHOrO aHanmsa
npeactaBnseT cobon cTeknaHHyo TpyoKy anuHon 90-91 MM, 3anonNHEHHY0
NHOWKaTOPHbLIM NopoLUkoM. NMocnegHun 3ackinatoT B TPYOKY Yyepes creumanbHyo
BOPOHKY C OTTSIHYTbIM KOHUOM. [Ansa pmkcaumm nopoulka B Tpybke ¢ 060mx KOHLIOB B
Hee BCTaBNAOT BaTHble TaMMoHbI. [1vHa ynnoTHEHHOro NopoLuka B Tpybke AomKHa
cocTtaBnatb 68 - 70 mm. O6LwmMi BUO NPUroToBAEHHOW AN aHanusa Tpyoku
npeacTaBneH Ha nnaHweTte nabopaTtopHom paboThl.

Qunbmpyrowue nampoHsl. PunbTpytowme NaTpoHbl NPeACTaBNsOT cobon
CTeKNsiHHblE TPYOKM AnameTpoM 10 MM C NepeTsikkamm, Cy>KeHHbIe ¢ 060MX KOHLLOB U
3anosiHEHHbIE COOTBETCTBYIOLLMMMW NOTNMOTUTENSMU, NOPOLLKAMW, CRYXaLUMMK AN
ynaBrnvBaHus NIPUMeCei, MeLLarLLMX A4S onpeaenenns rasa. lNMopoLky B naTpoHe
yOEPXNBaKTCS TaMMOHaMM 13 rMpockonuyeckon BaTbl. OBLLMI BUAO CHAPS)KEHHOTO
unbTpyloLLEro NaTpoHa NpeAcTaBneH Ha nnaHweTe nabopaTtopHol paboTbl.

TexHukKa 6e3o0nacHOCTM NpU BbINOJTHEHMM NNabopaToOpHOM PaboThI.

1. Jlny, He 3HaKoMbIX C YCTPOMCTBOM nabopaTopHOM yCTaHOBKM 1 Npnbopos
KOHTPONS, K BbINONTHEHUIO paboTbl HE AonycKkaTb.

2. Bo nsbexaHune nopesoB pyk 1nu nonagaHnst OCKONKOB CTEKNAa Ha KOXYy npwu
BCKPbITUM aMnyn ¢ UHAMKATOPHBLIMU NOPOLLKaMK, HE06X0AMMO NoNb3oBaThLCA
crneynanbHbIMU NPUCNOCOBNEHUAMN NN HANMUITBHUKOM, Y MPU OTNaMblBaHUM Y3KOTO
KOHLa rnocrne Hagapesa Nonb30BaTbCs BATOM UINU MOSIOTEHLEM.

3. B kOHUe 3aHATUI aMnysibl C UHOUKATOPHLIMU 1 PUITLTPYIOLLIMMUM MOPOLLKAMN
Heo6Xxo4MMO MMOTHO 3aKpbiBaTb CTEKNAHHLIMU 3arnyLiKaMu, BCTaBfEHHbIMU B
pe3nHoBble TPYOKW.



4. MNpun paboTe ¢ nopoLlikaMu BO n3bexaHme nonagaHnsa nx Ha KOXy n ogexay
BCe paboTbl Npon3BOANTL HaA NTabopaTopHbLIM CTOSIOM.

5. Bo n3bexaHve 3arasoBaHHOCTM NabopaTopumn Cocybl C COOTBETCTBYHOLLIMMM
3arasoBaHHbIMU CpelaMmn OTKPbIBaTb TOMBKO BO BPEMS NPOBEAEHUSA aHanM30B.

Mopspok npoBeaeHusa namepeHun npuéopom Yrr-1 (Yr-2)

1. MpoBepuTb Ha repMETUYHOCTL BO34yX03a00pHOE YCTPONCTBO. [ANnsa aToro
BCTaBWTb LUTOK B HaNpaBnsoLLyo Tpyoky Takum ob6pasom, 4Tobbl WTUET nonan B Ty
KaHaBKY LUTOKA, KOTOpasi pacnonoxeHa nog undpon, obosHavatowen obbem
npocacbiBaemoro so3gyxa. Cnerka oTtarmeas nNpy>XMHHbIM oMKkcaTop, HagaBuUTb Ha
LUTOK N CKMMaTb CUITbGOH A0 TEX NOop, Noka WTNAT dukcaTopa He nonageT B BEPXHee
OTBEPCTUE B KaHaBKe LITOKa. Pe3nHoBYy0 TpyOKy neperHyTb U NNOTHO 3axaTb. Hagasus
Ha rosfioBKY LUTOKA, BbIHYTb oukcaTtop. LUTOK nocne nepBoHayanbHOro pbiBka He
OOJTKEH OBUraTbCs, YTO CBMAETENbCTBYET O HaL4eXHON repmeTudHocTu. Nepen
aHann3oM pe3nHOoBYH TPYOKy 0cBOBOXAAOT, U LUTOK BHOBb (OUKCUPYETCS B BEPXHEM
OTBEPCTUMN.

2. CoegnHUTb KOHeL, MHONKaATOPHOM TPYyOKM C pe3nHOBOKN TPyOKON OT BCa-
CbIBalOLLEro WTYyLepa BHYTpU cunbdoHa. CBOOOAHbIN KOHEL, MHANKATOPHON TpyOKu
MOMECTUTb B COCYA C COOTBETCTBYIOLLMM ra3om (Npy HannumMm B BO3AYLIHOW cpeae
npumMecen Apyrnx ra3oobpasHbix BELWECTB Nepen MHANKaATOpHON Tpybkon Heobxoanmo
NOMECTUTb (PUNLTPYIOLLMIA NATPOH).

3. HapaBnuBasa ogHOM PyKOW Ha rosioBKY LUTOKa, APYron oTTAarMBaTh oukcaTop,
nocre Yero LWTOK HaYMHaEeT NnaBHO NOAHUMATLCA, N B TOXE BPEMS aHanNn3npyembIn
BO34yX NpocacbiBaeTcsa Yepes3 MHAMKATOPHYO TPyOKy. o ncTteyeHnio HeKOToporo
BPEMEHWN HAaKOHEYHUK doMKcaTopa BOMOET B HMXKHEE OTBEPCTUE WTOoKa. [locne
3allenikMBaHNA OBMKEHME LUTOKa npekpallaeTcs.

4. OcB060aNTb UHOMKATOPHYIO TPYOKY M OTCUMTATb KOHLIEHTPALUIO MO COo-
OTBETCTBYIOLLEN LIKare, Ha KOTOPOW yKa3aHOo Ha3BaHue (unv oopmyna) aHanm-
3MpyemMoro rasa n o6bem npocacbiBaemoro Bosayxa. [pu nsmepeHmm Heobxoanmo
COBMECTUTb Ha4yarno ctonbuka ¢ N3BMEeHEHHOM OKPaCcKOW MHAMKATOPHOrO NOPOLLKA C
HyneBbIM AeneHneM LKanbl. BepxHasa rpaHuLa oKpalleHHOro ctonbuka Tpyoku ykaxeT
Ha LWKase KOHLEHTpaumo aHanm3npyemMoro rasa B BO3ayxe.

5. NMpun HN3KNX KOHLUEHTPaUKUsX, Koraa AnvHa okpalleHHoro ctonbuka mana,
poryckaeTcsa nocnegoBaTenbHoOe NpocachiBaHWe Yepes3 UHANKATOPHYIO TPYOKy oT 2 Ao
5 o6bemMoB Bo3gyxa. BenvunHa oencTBuTenbHOM KOHUEHTpauumn B 3ToM cnydae byget
paBHa KOHUEHTpaLUun, HangeHHOM No LWKane u geneHHoOW Ha YMcro npocacbiBaHUN.
Mopsaaok BbINONHEHUA paboTbl.

1. M3yunTb npaBuna TexHnkn 6e3onacHoCcT nepes BbiNoNHEHNEM paboThbl.

2. O3HaKoMUTbCA C onucaHmeM nabopaTopHOM YCTAaHOBKM M YCTPONCTBOM npubopa YI-
2 (YI-1).

3. MogrotoBuTb Npnbop YI-2 (¥YI-1) k pabote (NpoBeEpUTbL HA FTEPMETUYHOCTb
BO34yX03abOpHOE YCTPONCTBO).



4. No 3agaHuio npenogasaTens U3MepUTb KOHUEHTpaumm 2—3-X XMMUYECKNX BELLECTB,
cogepxaiumxcs B atmoccepHom Bo3dgyxe. [Ans aToro Heobxoaumo:

— NOAroTOBUTbL ANA KaXk4oro nccrieqyemMoro Bellectsa no 1-2 nHamkatopHonm Tpyoke,
3anoJsIHMB NX COOTBETCTBYIOLLUMMM MHAMKATOPHBIMI NOpOoLLKamMmM (CM. NnaHLWeT Ha
nabopatopHon paboTe). PunbTpytoLmne NaTpoHbl B 4aHHOM BapuaHTe MOXHO He
NCnonb30BaTh;

— AN Kaxgoro ncernegyemMoro BelecTsa onpeaenntb npocacbiBaemMble 06beMbI
BO3Ayxa, npeaensl U3AMepPEHNn N NPOLOSMKUTENBHOCTL X04a LWToKa (CM. Tabn. 2);

— nopgobpaTtb 4Ns KaXK40ro Uccrefyemoro BewwecTBa M3aMepuTerbHble LWKasbl;

— MPOM3BECTM NPOCAacbIiBaHNE 3ara3oBaHHOrO BO34yxa Yepes3 MHAMKATOPHbIe TPYOKM,
OJ151 Yero OAnH KoHew, TpyOkn coeanHnTb C NPpUBopomMm, a Apyron onyCcTUTb B KONOY nnu
noAHeCTU K konbe ¢ COOTBETCTBYHOLMM ra3om. Ecnu ons aHanvsa BellecTsa
NpPUBOOATCS ABa 3HAYEHUS NpocacbiBaeMoro Bosayxa (Hanpumep, ons 6erHsnnHa 300 n
100 mn), TO Ha4YMHaTb aHanNn3 HeobxoauMMOo € MeHbLLero obbema. B criyywae
OKpallMBaHUsA cTonbuka MHANKATOPHOrO NOPOLLKA MEHEE, YEM Ha NOSTIOBUHY LIEHBbI
AeNeHnsa N3mMepuTenNbHON LKanbl 418 MeHbLUEro oobema, Yepes aTy xe Tpyoky
npocacbiBaloT 60nbLWNN 06bEM BO3aYXa;

— OnpeaennTb KOHLEHTPaLMIO CCNeayeMoro BeLecTBa C NOMOLLbI N3MEPUTENbHBbIX
wkan. [nsa kaxxgoro BellecTBa onpeaeniTb cpeaHee 3Ha4YeHNe KOHLEHTpaLUuu;

— pe3ynbTaTbl 3aHecTu B Tabn. 3;
OT1yeT 0 paboTe fonXkeH cogepxartb:

1. Cxemy nabopaTtopHoOn ycTaHOBKM U npudopa YI-2 ¢ ykazaHMeM npuHuuna ero
paboTbl.

2. Tabn. 3 c pesynbTaTaMmn N3MEPEHNN N BbIBOAAMM.
3. AHanua 3arpsasHeHus atmocdepHoro Bosayxa no CH 3086-84.
KoHTpoOnbHbIe BONPOCHI.

1. Yto Takoe npeaenbHO—AoNyCcTUMas, MakcMumarnbHO—pa3oBas N cpegHecyTo4YHas
KOHLEeHTpauma BewecTea?

2. B kakux eanHunuax namepsdetca MNAK m.p. n MoK c.c.?
3. Kaknmn metogamm MOXHO onpenennTb 3ara3oBaHHOCTb BO34YLLHOM cpefbl?
4. Kak knaccugpuumpyroTcs BeLecTsa no cTerneHn nx onacHoCcTn?

5. Kak knaccudumumnpyotcs BellecTsa rno CTerneHn Bo3gencTBUA Ha OpraHn3m
yenoseka?

6. KakoBbl 4OCTOMHCTBA U HEOQOCTATKM 3Kcnpecc metoaa n YIr-27?



7. MpyHumn pabotbl YIM-27?

8. HasHauyeHune n noarotoBka MHANKATOPHBLIX TPYOOK M OUNbTPYHOLMX NAaTPOHOB?

9. MNMopsipok onpefeneHns KOHUEHTpaunn BelecTBa no MHANKaToOpHbIM Tpybkam?

Tabnuua 1

MpenenbHo-gonyctumble KoHueHTpaumm (MAOK) 3arpsasHsowmx BewecTs B
aTmocdepHOM Bo3ayxe HacerneHHblx mect CH 3086-84

|I'Ipe,ueano-,uonyCTV|Mb|e KOHLIEHTpauuu, Mr/m

BeuectBo MakcumanbHo- CpennecyTounas, MKe.c Knacc
pasoBas, NOK m.p. peaHecy ’ "7 |onacHocTH
AMMMak 0.2 0.04 2
AHrMOpua CepHUCTLIN 0.5 0.05 3
ALETOH
0.35 0.35 4
BeH3unH
0.5 0.05 4
Bepunnun n ero
COeINHEHMNA 0.001 0.0008 1
B3BelleHHble 0.5 0.15 3
BellecTBa Tonyon
0.6 0.6 3
Yrnepoga oKucb
5 3 4
Xnop
1 0.8 2
CoctaB Sl Mpegen [[NpogormkuTen n Mpumecn,
AHanuaupy wHAankatop | | bHOCTb X04a pocacklsa MeLuaoLm
o HOro emble
eMblfl ra3  [MHAMKaTop nopoliika n3mepe |(WToKa Ao 0BLEMbI e
(napbl) HOro HUN, 3allenknBaHma ’ onpenenex
nocne 3 MIT.
nopoLuka Mr/m , MUH. nKo.
aHanmsa
CZH5OH, 0-30 I'Iapbl
MIHOBEHHO
A Gpom . 30— KNCHOT,
MMMaK CunHun -
deHnNoBbI 0- 20-25 250 Leno4ven n
N CUHUN 300 T aMWHOB.
0- Okucb
) ) yrnepoaa,
. KIOsH,OH CseTno 1000 3.0-3.5 60— yrneeonop
€H3UH KOpM4YHEB 300 S
- bl 0- MrHOBEHHO MUDHOMO
5000 pﬂg .
H4OHCI, 0- KeToHHl,
AUETOH CoHs0OH, [KenTtbin 2000 3,0-4,0 300 YKCYCHBbIN
aHaurpmg




Opom nap.,
doeHnnoBbl npesblLLlao
N CUHUN wwme MNAOK B
10 n 6onee
pas.
0- Yrnesoaop
TemHo- 500 3.0-3.5 100— oAbl
Tonyon KIO3H2O4 |kopn4yHeB 300 XVUPHOTO 1
bl 0-  |MrHOBEHHO apomaTunye
2000 CKUX psaoB
0-
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