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JNTa6opaTtopHas paboTta Ne1

NCCINEOOBAHUE 3PPEKTUBHOCTU OYUCTKU NMPOMBILWIEHHbLIX
CTOYHbIX BOA OT HE®TEMNPOAYKTOB

Llenb paboTbl:

1. NMosHakoMuTbCSA C HOPpMaTuUBHbIMUA Tpe6OBaHI/IFIMVI, npeabvaBnaeMbiMnN K CTOYHbLIM

BOAAM MPOMBbILLSIEHHbIX NPEaNPUATUNA.
2. A3yunTb MeToabl OUMCTKN CTOYHBIX BOA,.

3. NccnepoBatb ahPeKTUBHOCTb U CTEMEHb OMUCTKM CTOYHBbIX BOL OT Hed-
TENPOAYKTOB METOLOM (PUMbTPOBAHUS.

O6Lwue nonoxeHus

MHTEHCMBHOE pa3BMTME MPOMBbILLUIEHHOCTHN, CEMNbCKOro X03AMUCTBA, a Takke pocT
HaceneHus BbI3blBalOT yBENNYEHME BOAONOTPEBNEHNSA N3 eCTECTBEHHbIX U
NCKYCCTBEHHbIX BOAOEMOB. [pn 3TOM yBenMyeHne konnyecTsa notpebnsiemon Boabl
npuBeaeT K BO3pacTaHMIO CTENEHN 3arpsi3HEHHOCTN BOAOEMOB pa3fnyHbIMU
npumecamu, Tak kak 90% n3bATon U3 BO4OEMOB BOAbI BO3BpALLLAETCA B HUX B BUAE
CTOYHbIX BOA.

CmoyHbIMU Ha3bIBaOTCSH BOAbIl, UCNOSIb30BAHHbIE NPOMbILLIIEHHBIMU Ui
KOMMYHanbHbIMW NPeanpuUATUSIMN U HAaceneHnem 1 nognexatiume o4ncTke ot
pasnnyHbIX Npumecen. B 3aBucnmocTn oT ycnosumn obpasoBaHnsa CTOYHbIE BOAbI
Aensrca Ha:

1) NpomsbILneHHble cToYHble BoAb! ([1CB),
2) 6biToBbIE CTOYHbIE BoAbl (BCB),
3) aTmMocdepHble cToYHble Boabl (ACB)

Monapas B pekun, o3epa, BOAOXpaHMNMLLIA U T.4., CTOYHbIE BOAbl CTAHOBATCSA
OCHOBHbIM UCTOYHMKOM UX 3arpsi3HEHUS, YTO NPOBOAUT K OFPaHUYEHUIO UM MONTHON
HENPUrogHOCTM 3TUX BOOOEMOB ANS MCMOSb30BaHUs B kKayecTBe 06 bekToB
XO3SIMCTBEHHO-MNTLEBOIO M KYNbTYPHO-ObITOBOrO BOAOCHAGXKEHUSI.

B uenax obecneyeHnsa 6e3onacHOCTU 300POBbS HAceneH1s n 6rnaronpPUATHbIX
YCNOBWUA CaHNTapHO-ObITOBOrO BOAOMNOSb30BaHWUS COCTaB U CBOMCTBA BOAbI B
BOAOEMaX AOSMKHbI COOTBETCTBOBATb MTMIIMEHNYECKMM HOpMaTUBaM BpeAHbIX BELLECTB,
YTO SABNAETCHA BaXXHENLLIEN COCTAaBHOW YaCTbio POCCUNCKOro BOLHO-CAHUTAPHOro
3aKoHogaTenbCcTBa.

OCHOBHbIM NMoKa3aTenem CaHUTapHbIX HOPM ABNSETCS NpeaesibHoO 4onycTMmas
koHueHTpauus (INOK) BpegHoro Bellectsa B BOge BOLOEMOB.



MAOK — makcMmarnbHas KOHUEHTpauna, Npyu KOTOPOW BELLLECTBA HE OKa3biBalOT NPSMOro
NN oNoCpeOBaHHOIO BIIUSIHUSA Ha COCTOSIHWE 300pOBbS HaceneHus (Npy BO34enCTBUM
Ha OpraHM3Mm B TEYEHUN BCEWN XMU3HWN) U He yXyOLlakoT rMrmeHnyYeckne ycnosus

Me

Bogonornb3oBaHus. Namepsaetca MNOK B munnurpammax Ha nutp ( /T ). B «[lMpaBunax
OXpaHbl NOBEPXHOCTHbIX BOA OT 3arpsi3HEHNSA CTOYHbIMW BOAAMW» yKasaHo, YTo
3anpeLlaeTtca copacbiBaTb B BOAOEMbI CTOYHbIE BOAbI, «COAEpXaluue BeLlecTsa, Ang
KOTOPbIX HE YCTaHOBMEHbI NpeaesibHO AonycTuMble KoHueHTpauun (MOK)».

[nsa obecneyeHns YncToTbl BOAHbIX 06bekToB KpoMe MK ncnonbsyercsa tTakke
ApYyron HopMaTmMB — NUMUTUPYIOLLMIA NOKa3aTenb BPEOHOCTN.

Jlumumupyrowuti nokasaTenb BpeAHOCTU — OANH N3 NPU3HaKoB BPeOHOCTH
(obwecaHnTapHbIn, OpraHONENTUYECKUIA UM CaHUTaPHO-TOKCUKONOrMYECKUN),
onpeaensaLwmn NnpenvyLLecTBEHHO HebnaronpuAaTHOe BO34ENCTBMNE BELLLECTBA U
XapakTepusyLnncs HaMMmeHbLUen BENNYNHON NOPOroBOW Ui noamno-porosom
KOHLUEHTpaumn.

HonycTtmasi noporoeasi KOHLEHTpaLUS BellecTBa
no obwecaHumMapHOMy nokasaTento BpeaHOCTN — MakCcMMarbHasi KOHLEHTpaUus, He
NpMBOASLLAs K HAPYLLUEHUIO NPOLIECCOB eCTECTBEHHOIO CAMOOYULLIEHNS BOLOEMOB.

[onyctumasi noporoBasi KOHLEHTpauusi No opaaHo1enmu4yeckomy nokasaTernto
BPEOHOCTM — MakcumarsbHasi KOHUEHTpauusi B Bo4e, Npy KOTOPOW He 0OHapyknBaeTcs
HenpueMneMblIX Arsi HaceneHus UISMEHEHWUIn OPraHoONENTUYECKNX CBONCTB BOAbI.

ﬂ,OI'IyCTVIMaﬂ noanoporoBad KOHUEeHTpauuA no caHatapHO-TOKCUKOJ10rM4eCc-KomMy
nokasartesito BpeaHOCTU — MakCMMalibHaAa KOHUEHTpaLUuA, HE OKa3biBaloLlas
He6J'IaFOI'IpVIFITHOFO BITMAHNA Ha COCTOAHME 300POBbA HacerneHn4.

3HaueHus MNAOK BpeaHbIX BELLECTB C y4ETOM NMMUTUPYIOLLEro nokasaTtens
BPEAHOCTN yCTaHaBNMBaOTCA B COOTBETCTBMM € TpeboBaHuamm CHull 42—-121-4130—-
86 «CaHuTapHble HOpMbI NpedenbHO A0NYCTUMOro coaepXaHnsa BpeaHbIX BeLecTs B
BOAE BOAHbIX 0O bEKTOB X0351MCTBEHHO—NUTBLEBOIO U KyNbTYPHO-ObITOBOrO
BOAOMNONb30BaHuA» (Tabn. 1).

npOMbILLIJ'IeHHbIe CTOYHbl€e BOAbl O4HULLAKT OT BPEAHbIX I'IpVIMGCGVI MeXaHN4YECKNMMU,
XUMUNYECKNMMN, CbVI3VIKO—XI/IMVI‘-IeCKVIMI/I 1 BGMONOrNYEeCcKUMM MeToAaMM.

MexaHu4ecKyto OMUCTKY CTOYHbIX BOA MPUMEHSAIOT MPpU OTAENEHUN TBepabIX
HepacTBOPUMbIX NpuMecen. [1ns 3Ton uenn ncnosib3yT MeToAbl NPOLEXUBaHNS,
OoTCTauBaHuA 1 punbTpoBaHus. MeTogamu NpouexmBaHUs BOAbl Yepes peLueTkn u
ceTkM n3basnsaTcsa oT rpyboaucnepcHbix npumecen. bonee menkue TBepable YacTuubl
yaansawT nyTem oTCTamBaHUa 1 uUnbTpoBaHUS. XuMuyecKkue MeTobl MPUMEHSOTCH
AN yaaneHusi U3 CTOYHbIX BOA pacTBOPUMbIX NpumMecen. MeToabl € BA3aHbl C
MCMonb30BaHMEM Pa3fnyHbIX peareHToB, KOTOpble NpyY BBEAEHUU B BOOY BCTYNatoT B
XUMUYECKNE peakumn ¢ BpeaHbIMU MPUMECAMU, B pe3ynbTaTe Yero npumecu
OKUCNAITCH UMW BOCCTAHaBNUBAKOTCA C NOMy4YeHNEM MasriOTOKCUYHbIX BELLLECTB UIu
NnepeBOAATCH B ManopacTBOPMMble COEANHEHUS M YAANATCA B BUAe ocajka.
Hanbonee pacnpocTpaHeHbl MeTOAbl HEUTPaANM3aUumMm 1 OKUCIIEHNST aKTUBHBIM XJTOPOM,
KMCNopoaoM BO3ayxa, 030HOM U Ap.



Tabnuua 1

MpepenbHo gonyctumble KoHueHTpauun (MOK) BpegHbIx BewecTB B BOAE BOOHbIX
00BEKTOB XO35IMCTBEHHO-MUTBLEBOIO U KYNbTYPHO-ObITOBOrO BOL4OMOMb30BaHMS

(sbinucka n3 CHulll 42—121-4130-86)

AEVLIEREEELIE JinmuTtupytowmne nokasatenvn BpegHoOCTU MNAaK, mr/n
BeLlecTBa

AMMMak O6LecaHnTapHbIn 2
ALeTOoH To xe 0,05
BeH3uH OpraHonenTuyeckun 0,1
Bytunosbin cnupT To xe 1
["a3onrnb To xe 0,005
Ko6anbT (Co?") CaHnTapHO-TOKCMKONOrM4eCKni 1
KepocuH: OpraHonenTuyeckun 0,06
OCBETUTESTbHbIN To xe 0,05
TEXHUYECKNI To xe 0,01
TPaKTOPHbIN OpraHonenTuyeckun 1
Meab CaHUTapHO-TOKCMKOMOrM4eCKni 0,05
MbiWwbsK OpraHonenTunyeckun 0,3
HedTb To xe 0,2
Cknnngap ObwecaHnTapHbIn 0,005
PtyTb (HQ) To xe 0,1
CeuHey, (Pb) To xe 10
HutpaTbl (N0 a3oTy)

Du3UKO-XUMUYECKUe MeTOAbl O4YUCTKN NPUMEHSAIOT ANSA yAaneHUst U3 CTOYHbIX BOA
CYCMEH3MPOBaHHbIX U 3MYSNbIMPOBAHHbLIX NPUMECEN, a TakKe pacTBOPEHHbIX
HeopraHM4Yeckux 1 opraHn4yecknx BewecTs. K aTum metogam OTHOCAT: Koarynsaumo;
rioTaumio; MOHHbIN 06MeH; agcopbunto n ap.

Buornoauyeckue MeTobl CYATAOTCS OCHOBHbLIMU AN 06e3BPEXMBAHUSA CTOYHbIX BOA OT
OpraHNYecKnx NPUMecen, KOTopble OKUCNSATCA MUKpoopraHuamamu. Ha npaktuke
LLUIMPOKO pacnpocTpaHeHbl aspobHble NPOLIECChl, NpoTekatoLne B eCTeCTBEHHbIX
ycrnoBusx ( Ha NOMsX OPOLUEHUS; NoNsX puUnbTpauumn 1 Guonormyecknx npyaax) u



MCKYCCTBEHHbIX COOPY>KEHUAX ( @a3pOTEHKM B1ocmnbTpbl). SPPEKTUBHOCTL pasnnYHbIX
METOL0B OYMUCTKM CTOYHbIX BOJ COCTaBnseT (B NpoueHTax): mexaHmyecknx — 50-70%;
xumundecknx - 80-90%; cumamnko-xummdecknx - 90-95%; Gnonornyeckunx - 85-95%.

Ocoboe mecTo cpeau 3arpAsHSLWNX BOAOEMbl BELLECTB 3aHUMAKT HETb U
NPOAYKTbl €€ NeperoHkn (6eH3nH, KEpOCKH, Ma3yT, An3erbHoe TONAMBO 1 Ap.).
Monagas B BOAY B 3HAYMTENbHbBIX KOHLEHTpaumsix OHM 06pasyto Ha NOBEPXHOCTU
BOLOEMOB MfIEeHKY, KOTOpasa yxyALlaeT, a UHOr4a 1 NOMHOCTLI0 HapyLlaeT Npoueccehl
aspaummn B HMX. B pesynbtate rubHeT pacTUTENbHbIA N XXUBOTHBLIN MUP, HAYNHAETCA
rHMEHNE N yMnpaHme BOAOEMOB.

CocTaB 1 KoHLEeHTpauusa HeTenpoayKTOB, COAepXKaLLMXCA B MPOMBbILLIIEHHbIX
CTOYHbIX BOAaX, onpeaensoTcs BMaoM Npon3BoacTBa. Tak, B CTOYHbIX BOAaAX
MaLUMHOCTPOUTENBHBIX NPEeAnPUATUR, NOCTyNaLWmMX Ha 0bLLEe3aBOACKNE OYMCTHBIE
coopysxeHnusi, copepxutcst ot 0,003 g0 0,8 kr/M® pa3nnyHbIX Macnonofo6HbIX NpuMecei
(MacrnoamynbCUOHHbIE CTOKU MEXaHUYECKUX LIEXOB, OTXOAbl MPECCOB, U3rOTOBIEHUE
CTEPXXHEBBIX 1 (POPMOBOYHbIX 3E€MENb NUTENHbIX LIEXOB, MPOAYKTbI OXNaXaeHns
obopyaoBaHus, rmapocbmB U rMAPOCMbIB METANIMYECKON OKanmHbl NPOKaTHbIX,
LUTAaMMOBOYHbIX M Ky3HEYHO-NPECCOBbIX LIEXOB U T. ). Hedptenpoaykramm 3arpsisHeHb!
CTOYHbIe BOrbl TOC (CTOKM Ma3yTOXO3ANCTB, rMaBHbIX KOPMYCOB, 3NEKTPOTEXHNYECKOIro
obopyaoBaHMs. KOMNPECCOPHbIX U T. M.), aBTOXO3SMCTB, HedhTEXPAHUULL, KPYMHbIX
6eH3o3anpaBok (A3C), cknagos 'CM v ap.

HedTenpoayktel nonagaT B BOOOEMbI B 3MYNbIMPOBAHHOM, KONSTOMAHOM U
pacTBOPEHHOM COCTOSIHUK. B 3aBMCUMMOCTM OT pas3mepa Mx 4YacTuL, 1 KOHLEeHTpauuu
O4YUCTKA CTOYHbIX BO, OCYLLECTBNAETCA OTCTanBaHueMm, pnoTtawumen, O4UCTKON B nose
OENCTBUS LLEHTPOBEXHbBIX CUN N PUNbTPOBAHMEM.

@unibmpoeaHUe CTOYHbIX BOA SIBNSETCS 3aKMNOMUTENbHbIM NMPOLECCOM OUYUCTKU UX
OT MacnonpumMmecer 1 OCyLLECTBRAETCS B Pa3NMYHbIX KOHCTPYKUMSAX (OUNbTPOB, rae B
kayecTBe OUNbTPYIOLLNX MaTepUarnosB UCMONb3YHTCS KBapLEBbLIV NECOK; KEpaM3uT;
aKTMBMPOBAaHHbIN yronb; 0TXoAbl ac6ecTOBOro NpoM3BoACTBa, MEHOMONNypeTaHa 1 T. .
Mepuoamnyeckn cpabaTbiBatoLmecs punbTpbl OTKMYAOT HA pereHepauuto 1 nocre
BOCCTaHOBEHMS UCMONb3YHOT BHOBb.

dunbTpoBaHne obecneymBaeT BbICOKYHO CTEMEHb OYMUCTKM CTOYHbIX BOA. [Mpun
ncxogHown koHueHTpauum 0,02—-0,05 Kr/m> cofepxaHne HedpTeNPOaYKTOB Ha BbIXxoae U3
cdunbTpa coctasnsieT Bcero 0,00008—0,00006 Kkr/M>, Mpu 9ToM 3PEKTUBHOCTb OUNCTKY
MoxeT pgocturatb 97-99%.

[na Konn4yecTBEHHOro onpeaeneHnsa cogepXxaHmsa HedpTenpoayKToB B NPO-
MbILUSIEHHBIX CTOYHbLIX BOAAX CYLLECTBYIOT pa3fiMyHble MeToabl BECOBOMU, ra-
30XXnOKocTHOM xpomatorpadun; NK-cnektpomeTpumn, NpssMon n HenpsaMom
konopumeTpun. Obuwne TpedoBaHus k meTogam yctaHasnueatotea FOCT 17.14. 01-80
«Obwue TpeboBaHMs K MeTo4aM onpeaeneHns HedTenpoayKTOB B NPUPOLHbIX U
CTOYHbIX BOAAX».

OnuncaHue nabopatopHOM YCTaHOBKM U KOHTPOJSIbHO—U3MepPUTENbHbIX
npubopoB



JTabopaTopHbIN KOMMNNEKC COCTOUT M3 TpeX PUnbTPOBasibHbIX YCTAHOBOK (puc.1),
Habopa XMMUYecKknx peakTMBOB, ECATU UccreayemMbix 00pasLoB ¢ HedTenpoayKkTamu,
nocyabl n npubopa PSK-56M (puc. 2).

B kauecTBe punbTPyOWNX MaTeprarnos UCMOSb3YTCA: B 1-11 yCTaHOBKe
KBapLEBbIA NECOK; BO 2-N — PUSNbTP HA OMONOrMYEeCKon OCHOBE «3HEPXKY, B 3-1 -
aKTUBMPOBAHHBIW Yrofb;

KonopumeTp potoanektpunyecknn ®OK-56M npegHasHaveH ans onpegeneHus
KOHLIEHTpaLmM1 pasnnyHbIX BELLECTB B XXUAKOCTHbIX pacTBOpaXx KOSIOPUMETPUYECKUM
meTogoM. OH NpuUMeHsieTcsa AN aHanu3a CTOYHbIX BOA B MeTansyprunieckon,
XUMUYECKOW, MULLLEBON NPOMBILLNIEHHOCTU, B CEMNBbCKOM XO3ANCTBE U APYrnx obnacrax
HapO4HOro X03sNCTBA.

B ocHoBe paboTbl npubopa NexuT NpUHLMN n3mepeHns KoahpuLmMeHToB
nponyckaHus (ot 5 ao 100%) n ontnyeckomn nnotHocTn (0T 0 Ao 1,3) XKMAKOCTHLIX
pacTBOPOB M TBEPAbIX TeN B OTAESbHbIX y4acTKax AuanasoHoB BOMH 315...980 Hwm,
BblgensieMblx cBeTouneTpamu. NorpewHocTs Nnpubopa npu namepeHnn

KoadppuLMeHTa nponyckaHus He npesbiwaer —*+1%.

1 - BOPOHKa C KpaHOM ans 3arpsA3HEeHHON BOAbl;

2 - punbTpoBarnbHasa KONOHHA,

3 - cTakaH ansa otbopa uneTpaTta.

Puc 1. Cxema cunbTpoBansHOM YCTaHOBKM

O6wmn Bug npudopa POK-56M npencrasneH Ha puc.2.
OcHOoBHbIMY y3namu npubopa ABNATCS: CBETOPUNBLTPDI;
KloBeTOAepXaTerb, U3MepUTENbHbIE LLKalbl C OTCYETHbIMK HGapa-
B6aHamu; MukpoamnepMmeTp; 6rOK NUTaHNA.

Ceemocbunbmpsi. B AUCK, yKpenneHHbIN Ha 3agHen CTeHKe kopnyca npubopa,
BMOHTMPOBaHbI AEBATb CTEKNAHHbIX CBETOUNBLTPOB. B CBETOBOW NYYOK KaXKabln
cBeTohunbTp BKNtoYaeTcs pykosaTkon 11 (puc. 2,6). Lindpbl Ha WwKane pykosTkm
MOKa3blBalOT, KAaKOW CBETOUNbTP BKoYeH. Paboyee nonoxeHne Kaxagoro
ceeTohunbTpa ukcmpyetcs. CBeTOBOW NyYOK, NPOXOAALLNA Yepes CBETOMUNLTPDI,
BKITOMaeTCs pbl4axkoMm 4 (puc 2,a)

Kroeemodepxamesib. Ha BepxHen naHenun npnbopa nveeTtcs Kpbiwka 3 (CM puc.
2,a), nod KOTOPOW pacnonaraeTcs y3en Kiosetogepxartens. B neson ero 4yactu
NMeeTCA rHe3fo ANs O4HOW KIOBETHI, B NPaBov — ANs ABYX KoBeT. KioBeThl
NnepeknyarTCca B CBETOBOW NMy4YOK NMOBOPOIOM PYKOATKM S (CM puc. 2,a) 4o ynopa.
KioBeTbl UMEIT paccTosiHuA mexay pabounmu rpaHamm 50, 30, 20, 10, 5, 3,1 Mm
BbIOMpalOTCs B COOTBETCTBUMN C METOAMKON ONpeaenieHns KOHUEHTpaLmm BellecTsa.

U3mepumeribHbie WKanbl ¢ oTcyeTHbIMM 6apabaHamu. Cnesa 1 cnpasa Ha
nepenHen HaKNOHHOW NaHenu pacnonoXeHbl N3MepUTENbHbIE LWKanbl 2 1 7 (CM puc
2,a), coegMHEeHHble COOTBETCTBEHHO C OTCYETHbIMU BapabaHamu 8 (cm puc 2,6) n 6 (cm



puc 2,a). Kaxxgas wkana nmeeT YepHyo 1 KpacHyto YacTu. HepHasa cooTBeTCTBYeT
LKane KoaddurumeHTa NnponyckaHnsa (B NpoLeHTax), KpacHas - ONnTMYECKON NSIOTHOCTH
(B ponsix). OTcyeTHble GapabaHbl, NepekpbiBas CBETOBOW My4OK, BbI3bIBAOT NU3MEHEHNE
BEMNNYMHbI TOKa B POTOINEMEHTAX, BCNEACTBME YEro NpomMcxoauT OTKIIOHEHNE CTPENKN
Ha WkKane MmukpoamnepmeTtpa 1 (puc 2,a).

Mukpoamnepmemp. Mexay namepuTesibHbIMU LLKaniaMy pacrnonoXeH MUK-
poamnepmeTp. BpalieHnem 6apabaHoB 8 n 6 (puc 2,a,6) ctpenka Mukpoam-nepmeTpa
B MOMEHT paBeHCTBa (DOTOTOKOB yCTaHaBnmMBaeTca Ha «O»

briok numaHusi. bnok nuTaHusa coeguHeH ¢ NPUbopoM Yepes LWTENCENbHbIN pasbeM
N COOEPXUT cneayrowme ysnbl: ctTabunuaaTop, BbINPAMUTENBHYO YacTb, Apoccernb. Ha
BWIIKe, MOCPEACTBOM KOTOpOM Bnok nuTaHus BkntoyaeTcs B ceTb 220 B, nveetca
3a3eMnALLMA KOHTAKT.

UsmepeHuss npubopom ®IK-56M npoBoasaTca B cneayrowem nopsake:

1. BkntounTb npmbop n nporpeTb ero B TedeHne 30 myuH. CBETOBbLIE MY4YKN BO BpeEMS
nporpesa 4OMMKHbI ObTb CKPbIThI LUTOPKaMM (Pbl4aXok 4 (puc 2,a) AOSMKEH HAXOAUTLCA B
NpaBOM MOMOXEHNN)

2. YctaHoBuTb BpalleHvem bapabaHa 11 ceeTocmnbTp Ne 2.

3. HanonHuTtb 2 KoBETHLI PaCTBOPUTENEM N OOHY - paboynm pacTBOPOM
(nccnegyembiM pacTBOpPOM) 4O METOK Ha BOKOBOM NOBEPXHOCTH.

Hanuuune 3arpsisHeHUn nnu Kanenb pacTBOPOB Ha paboyrx NOBEPXHOCTSAX KIOBET
HeZomnyCcTUMO.

4. YCTaHOBUTb KIOBETbI B KOBETOAEPKATENb: B NIEBOE rHe3a0 - KIOBETY C
pacTBOpUTENEM, B NPABOE - KIOBETbI C UCCIEeAyeMbIM pacTBoOpaM U pacTBOPU-TENEM.

5. BbIBECTW aneKkTpuiecknin Homnb npudopa. [ns atoro pykositkon 10 (puc 2,6)
Aobutbca, 4ToObI CTpenka MukpoamnepmMeTpa ycraHoBunack Ha «0». PykoaTky 9 (puc
2,6), perynupyoLLyo 4yBCTBUTESNBbHOCTb NpMbopa, NOCTaBuUTbL B CPeAHEE NOSTOXKEHNE.

6. B npaBbI Ny4yok cBeTa NOMECTUTb KIOBETY C UCCrieayeMbIM pacTBOPOM, BpaLlas
pykoaTky 5 (puc 2,a). lNpaBbim 6apabaHoM 6 yCTaHOBUTb PUCKY Ha LIKane 7 Ha OTMETKe
100 (yepHas) unum 0 (kpacHas). OTKpPbITb LUTOPKN pbldaxkkom 4. Bpaluasa nesbin 6apabaH
8, [obUTbCSA yCTaHOBMNEHUSA CTPErKM MUKpoaMmnepmMeTpa Ha oTmeTke «0».

BHAMAHWE! [Ins npegoTBpalleHnst noBpexaeHnsa npmbopa LWTOPKMN OTKPbIBaTb
(pbl4aXXkoM 4) TONbKO Ha BpeMsi NPOBEAEHNA U3MEPEHNS ONTUYECKOW MAOTHOCTU UNn
Ko3adhpmumeHTa nponyckaHmMa n BO BPEMSA HacTporku npubopa (noarotoBku npmubopa K
paboTe) Bpemsa paboTbl npudopa ¢ OTKPbITbIMUY LUTOPKaMU AOSTKHO ObITb
MUHUMasbHbIM.

7. B npaBbIn Ny4OK CBETA MOMECTUTL KIOBETY C pacTBOpUTENEM (BpaLLasi PyKOATKY
5). Ctpernka MukpoamnepmMeTpa JOMMKHa OTKITOHUTBLCA. Bpalasa npasbin
nameputenbHbii 6apabaH 6, yctaHoBUTL CTpenKy 1 BHOBb Ha oTMeTKy «0» Nocne atoro
OTCYMTaTh MO NPaBon U3MEPUTENBHOM LLKane BeNuYnHy KoaddurumneHTa nponyckaHna
(4epHast) unM oNTUYECKOM NNOTHOCTU (KpacHas).



8. Mo kannbpoBoYHOMY rpadunKy onpeaenuTb KOHLEHTPaLMIO B MUIMIpaMMax Ha
nuTp.

a)
Puc. 2 O6wmn Bng npubopa ®IK-56M

a) Bug, cnepeau;
6) Bua c3agu.
TexHuka 6e30nacHOCTM NpPU BbINONIHEHMU PabOThbI

1. He gonyckatb K paboTte nuu, He 3HaKOMbIX C YCTPOMCTBOM nabopaTtopHOm
YCTaHOBKWU U NPOBEAEHNEM U3MEPEHUI C NOMOLLbIo Nprubopa POK-56M.

2. Bo n3bexaHune nonagaHvs peakTMBOB Ha KOXY U 04eXay BbINOMHATL BCE
onepauuv Hag nabopaTopHbLIM CTOSIOM, B PE3VHOBLIX NepYaTKax.

3. MNpu pabote ¢ PIK-56M Bce perynmpoBoYHble paboThbl, CBA3AHHbIE C
NPOHMKHOBEHMEM 3a NOCTOSAHHbIE OrPaXAeHUsA K TOKOBEAYLLUM YacTam npubopa,
CMeHa namn, otTcoeanHeHne kabensa ¢ pasbeMamMu OOMKHbl NPOM3BOANTLCA Nocne
OTCOeANHEHNsI Npubopa OT 3NEKTPOCETMW.

4. Ins obecneyenuns anekrpobesonacHoctn npudop POK-56M Heobxoanmo
3a3emnuTb (3aHynuTb). HencnpaBHOCTU B Npnbope yCTpaHSTCA TONbKO NepcoHanom
naboparopum.

Mopsiaok BbINOMHEHUA paboThbI

1. 3yunTb npaBuna TexXHMKM 6€30MacHOCTM Npw BbINONIHEHUN NabopaTopHOM
paboTbl.

2. [No3HaKOMUTBCS C onMcaHneM flabopaToOpPHOWM YCTAaHOBKM M MOPSALKOM
npoBeneHns namepeHuns npudopom GIK-56M.

3. MogrotoBuTb Npnbop ®IK-56M k paboTe.

4. Onpepenutb Ha PIK-56M onTn4eckyo NNOTHOCTL (UNN KOIPPULNEHT
NPONYCKaHWs1) KaXXAon 13 AecATy KannmbpoBoYHbIX MPOBMPOK, UCMOMb3ys KIoBETbI Ha 20
M1 1 cnHun ceeTounbTp (Ne 3 Ha pykosiTke 8). B KOHTPOIbHYIO KIOBETY BNUTb
nooyepeaHo, Ha4YMHas ¢ camon NPo3payvHoON BCe AecCATb uccnegyemoix obpasLos



HedTenpoayKkToB. Ha OCHOBaHWM NOMYyYEHHbIX JaHHbBIX MOCTPOUTb KanMbpOoBOYHbIV
rpadouk, oTKnagbiBas No ropM3oHTanbHOM ocu (oCb X) M3BECTHbIE KOHLIEHTpaLMK, a no
BepTMKarbHOM ocK (oCb Y) — NONyYeHHbIE 3HAaYEHNS ONMTUYECKOW NNOTHOCTW (UK
KoadhdmumeHTa nponyckaHna). icxogHble AaHHblE ANs1 NOCTPOeHus rpadmka B
npeacraeneHbl B Tabn. 2.

5. Hanutb B Kaxagyto 13 urnbTpoBarnbHbIX YCTAaHOBOK (pyc. 1), uccriegyembin
pacTBop, NpeaBapuUTenbHO onpeaenmnB ero ONTUYECKY NNOTHOCTb (KO3MULNEHT
NponycKaHWs) N 3aHeCTn NonyveHHble AaHHble B Tabn.3. MNocne dunbTpaumm
HedpTenpoayKToB, HEOH6X0AMMO ONpeaenuTb UX ONTUYECKYHO NITOTHOCTL (KO3hdrUMEHT
NponyckaHWs) 1 NoryYeHHble pesyrnbTaThl 3aHeCTV B Tabn.3 B COOTBETCTBUM C
nccnegyeMmon unbTpoBanbHOW YCTaHOBKOW.

6. Onpegenue ans Kaxaon npodbl ONTUYECKY NMIOTHOCTL (MM KO3 ULMEHT
nponyckaHusl) pacTBopa, No KanMbpoBOYHOM KPMBOW HAXOOAT COOTBETCTBYOLLNE
3HaYeHUs KOHLEHTpaUnn HedTeNPOAYKTOB (A, Mr/Mn).

Tabnvua 2

NcxoaHble aaHHble 4ns NOCTPOEHUS KannbpoBOYHOro rpaduka

Homepa npobupok ¢ KoHueHTpauusa HedpTenpoaykra B ﬁ;i:ﬁgé’fﬁﬂ;ﬁqecmﬁ

KannmbpoBOYHbIMMU KoabULIMEHTA

pacTBOpamu B WUTaTUBe  |KannbpoBOYHOM pacTBope, Mr/mn H o
nponyckaHus, %)

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 50

8

9

10

[Nopsidok npoBeAeHNs pacHeToB:
CopepxaHue HeddTENPOAYKTOB (Mr/11) paccynTbiBaloT No popmyne:

1000 -
10

C



rae a — KoNnM4ecTBoO HePTENPOAYKTOB, HAaWAEHHOE NO KannbpoBOYHON KPUBOM,
Mr/Mr.

Onpepenue cogepxaHne HedpTenpoayKkTa paccumtatb 3IPPEKTUBHOCTb OUUCTKN 3.

CU - Cr{;
=———100

C, %

2

rae Cgp— KOHUEeHTpauusa HedpTenpoaykToB B ounbTpaTe Mr/n (nocre ounctkn); C,
KOHLIeHTpauus HedpTeNpoayKTOB B BOAE (40 OYUCTKM) Mr/n;

Tabnuua. 3.

Pe3ynbTaTbl NPOBEAEHHbIX 3KCNEPUMEHTanNbHbIX UCCNEOBaHMIA U PacyeTOB.

OnTnyeckas nNnoOTHOCTb

(k0achduLUMeHT nponyckaHus, | O mr/mn |G, mr/mn

%)
\Oo ouncTku | | | | |
|"Orepx” | | | [ ]

AKTUBMPOBAHHbIN
yronb

[Mecok | | | [

OTt4eT 0 paboTe JomKeH cogepxaTb:
1. Cxemy (punbTpoBaribHOW YCTaHOBKM.

2.Tabn.3 c pesynbTaTaMmn NPOBELEHHbIX AKCMEPUMEHTANBHbLIX UCCNEeLOBaHNUN U
pacyeTos.

3. AHanus nony4YeHHbIX pe3ynbTaToB U BbiBOA 06 MX COOTBETCTBUN TpeboBaHMAM
CaHWUTapHbLIX HOPM.

4. OueHKy 3 dEKTUBHOCTUN OYUCTKN, BENTIMYNHBI OO EMHON U BECOBOKW copOummn
Kakgoro ncnosib3oBaBLLErocs B paboTte hunbTpyoLero matepunana.

KoHTpoOnbHbIe BONpPOCHI

1. MpUYUHBI U NCTOYHMKN 3arpsi3HEHUS BOJOEMOB.

2. XapaKTepuctunka CTOYHbIX BOA,.

3. NoHaTtre o MNAK n nuMuTUpyowmnx nokasatenax BpegHOCTH.

4. CaHuTapHble TpeboBaHUA, NpeabsBnsemMble K BOAe BOAHbIX 00HEKTOB.

5. MeToabl O4YNCTKM NPOMBbILLNEHHbIX CTOYHbIX BOA.



6. KoHTporb 3a cogepxaHnem B Boge HepTn n HedpTenpoayKTOB.

7. MpuHUMn paboTbl 1 NOPSAOK NpoBeaeHUsa namepeHnn npuéopom GIK-56M.

8. HasHaueHune kanmbpoBOYHOro rpadmka n NopsaoK ero NOCTPOEHUS.

9. NocnenoBaTenbHOCTb BbINOMHEHNSA NabopaTopHON paboThbl.
NabopaTopHas paboTta Ne2.

NCCINEAOBAHUE MNMbINEBbLIX BEHTUNALMOHHbLIX BbIBPOCOB U
CNOCOBbl UX OYUCTKW.

JTabopaTopHas pabota Ne 2 cocTouT U3 ABYX YacTen, Kaxaasi U3 KOTopbIX
paccymMTaHa Ha 2 akagemuyeckux Jyaca. Yactb | BkntovaeT «MccnegosaHne gaBneHmn u
CKOPOCTEN ABMXEHMUSI BO34yXa B BO34YXOBOAAX BEHTUMSLMOHHbLIX CUCTEMY, YacTb
BKMtovaeT «MccnepgoBaHme cogepXaHna Mblfiv B BEHTUASLUMOHHBIX CUCTEMAX.

OOLwmre nonoxeHus

NcTouHnkamm 3arpsisHeHMst aTMOCEpPHOro Bo3ayxa SIBMSOTCA NpeanpusaTms
CTPOMMHAOYCTPUX, METANMYPrumM, MallMHOCTPOEHNS, XUMUYECKME, aBTOTPAHCMOPTHbIE U
Apyrue npeanpusitus 1 aBTOMOOUIbHBIN TpaHCMopT.

[MpoMmbIWneHHbIE NPeanpUsaTUS U aBTOMOBUIbHBINM TPaHCMOPT BblOpachiBaloT B
aTMocdepy pasnuyHble No COCTaBy B3BELUEHHble YacTuubl (Mbifib, Caxy, 301y, AbiM), a
Takke razoobpasHble BellecTBa (OKCuA yrnepoaa, okUCrbl a3oTa, CepoBOAOpOa,
CEPHUCTBIN N CEPHbIN aHrMapuabl, deHon, popmansaerng v ap.).

3arpsasHeHne atmMocdepHOro Bo3ayxa BblibpocamMmm NPOMbILLNIEHHbBIX NPEeANPUSTUN
ABNSAETCA NPUYMHON BO3HUKHOBEHUS Yy YeNoBeKa pasnnyHbiX 3aboneBaHnin: GpOHXMT,
NMHEBMOHMS, aCTMaTUYECKUA PUHUT, BpOHXManbHas actma, 3Kk3ema, anneprus,
KOHBIOHKTUBUT 1 Ap. BpeaHoe Bo3fencTBne B3BELLEHHbIX YaCTUL, HA OpraHn3m
yernoBeka 3aBMCUT OT MHOMMX (paKTOPOB: XMMNUYECKOro cocTaBa, AMCNEPCHOCTH,
pPacTBOPMMOCTU, KOHLEHTPaLMKM Nbinn. HanbonbLuyto onacHOCTb AN 300POBbS
yeroBeka npeacTaBnseT menkogmcnepcHas noinb. OHa NpakTUYECKN HE ocenaeT 1
HaxXoAMUTCS BO B3BELLEHHOM COCTOSIHMM B BO3ayXxe, rny0boko NpoHunkas B nerkue. Mpu
ANUTENbHOM BO34ENCTBUN TAKOW NbINM BO3HMKAKOT NpodeccrnoHansbHble 3aboneBaHns
NEerknx - NHEBMOKOHMO3bl. Pa3HOBNOHOCTN MHEBMOKOHNO3a - LEMEHTO3 (BO3HMKAET Npu
BAbIXaHUM LLlEMEHTHOW Mbifn), CUNNKO3 (BO3HUKAET Npu BAbIXaHUN
KpemHe3emcoaep kallen nbinm), antoMMHO3 (Mpy BAbIXaHUU MbIM antoMUHUA) 1 4p.
OnacHo anga opraHn3mMa YyenoBeka Takke NpucyTcTene B aTMOCEPHOM BO3ayxe
a’po3orien TAKENbIX N pefKux MeTannos (CBMHUA, MapraHua, kagmus v np.). Okucnbl
XpoMa, HUKENb N ero coeanHeHus, beHsannpeH obnagalT TOKCUYECKUMU,
MyTareHHbIMU U KaHLEPOreHHbIMM CBOMCTBaMU, BbI3bIBAOT pakoBble 3aboneBaHna n
BMNUSIOT Ha AETOPOAHYIO0 (PYHKLUMIO YernoBeka.

Takum ob6pa3om, COCTOsIHME 340POBbS YENOBEKA, XKMBOTHOMO U PacTUTENBHOMO
MUpa HaXOAMTCS B NPSIMON 3aBUCMMOCTU OT YNCTOTbI aTMOCEepHOro Bo3ayxa, T.e. OT
KOHLEHTpaLuMmM BpeaHbIX BELLECTB B NPU3EMHOM Croe aTMocdepbl.



[na kaxgoro NCTovHWKa 3arpA3HeHus aTMocepbl ycTaHaBnmMBaeTcs npeaeribHo
ponyctumblin Belidpoc (MAB). Mpasuna yctaHosneHua MAB pernameHTupoBaHbl FTOCT
17.2.302—78 «OxpaHa npupoabl. ATmocdepa. [Npasuna yctaHOBNEHUS O0MYyCTUMbIX
BbIOPOCOB BpeAHbIX BELLECTB MPOMbILLNIEHHBIMU NpeanpuatTuaMmy». NpenensHo
aonyctumble KoHueHTpauun (MAOK) sarpasHaowmx BewecTs B aTMOCEPHOM BO3yXe
HacereHHbIX MECT perfnameHTUpoBaHbl B PoccMn HOpMaTMBHBLIM JOKYMEHTOM
MwuH3gpaBsa «[1pefernbHO ONYCTUMbIE KOHLEHTpaUUKN 3arpsA3HSIoLWnX BELLECTB B
aTMocdepHOM BO3ayxe HacereHHbIX mecT» crnmcok Ne3086—-84.

MOK - aTo MakcumarnbHas KOHUEHTpauma npuMecn B atMocepe, OTHECEHHAA K
onpeaenieHHoOMY BpEMEHN OCPeaHEeHUs1, KOTopas Npu Nepuoan4eckomM BO34eNCTBUm
NN Ha NPOTSXXEHUM BCEMN XMU3HU YeNOoBEKa He OKasblBaeT Ha Hero BpegHoro
BO3JEeWCTBUS, BKMOYas OTAaneHHble NOCNeACTBUA MU Ha OKPYXXatoLLyo cpely B LEerioMm.

YcTaHasnvBaloTCa MakcMmansHo pasoBas n cpegHecytoyHas MNMOK. MakcumaneHo
pasoBas MNOK (MOKyp.) ycTaHaBnNMBaeTcs € LUenbio npeaynpexaeHnsa pednekTopHbIX
peakumi y yenoseka (owylieHne 3anaxa, uameHeHne 6GMoaneKkTpMYECKOn akTUBHOCTH
rOfIOBHOr0 MO3ra, CBETOBOW YyBCTBUTENBbHOCTM IMa3 1 Ap.) Npu KpaTKOBPEMEHHOM (B
TeyeHue 20 MuH) Bo3gencTBumn BpegHbix npumecen. CpegHecytoyHas MNOK (MAOK:c)
yCTaHaBnMBaeTCcs Ang npeaynpexgeHnsa obLeToKCUYecKoro, KaHLeporeHHoro,
MyTareHHOro u Apyroro BfMsiHUS BeLeCcTBa Ha OpraHn3M YeroBeka,

MakcuManbHas KoHueHTpauus C,, BpeaHoro BellecTBa B NPU3EMHOM CIOe He

aormkHa npesblwaTth MNOKy ,, T e. Cy, = ngK mp. - [1pedensHo gonyctumMble
KOHLIEHTPaLMM HEKOTOPbIX 3arps3HAOLLMX BELLECTB B aTMOCEpPHOM BO3ayxe
HaceneHHbIX MecT (M3 cnncka Ne3086—84) npuBoaaTcsa Ha nnaHweTe nad. paboTbl Ne2.

KoHueHTtpauuu MNAKy . v NOK ¢ ¢, TBEpAbLIX YacTuUl, U ra3oB B aTMOCHEPHOM
BO3yXxe, UX AUCMEPCHbIN U XMMUYECKUA COCTaBbl ONpeaenanTCa TEXHONOMNen
NpOn3BOACTBA, a Takke 3(P(PEKTUBHOCTLIO PaboTbl BEHTUNSLMOHHBLIX U
nblfierasoynaBnuBarLLMX YCTAHOBOK (YCTPOWCTB).

ObPeKTMBHOCTL (CTEMEHB) OYMCTKM BO3AyXa OT TBEPAbIX YACTUL, pa3fnnyHbIMU
NbINeynoBUTENAMN 3aBUCUT OT UX KOHCTPYKTUBHOIO UCMOMHEHMUS, NPUHLMNA AENCTBUS,
yCrnoBuN aKcnnyaTauum n obcnyxunsanus. Mo NnpuHUnny 4eNCcTBMA NblneynoBuTenu
AENATCA Ha rpaBUTaLMOHHbIE (NblNleocaanTenbHble Kamepbl), UHEPLNOHHbIE (LUKIOHBI,
BGaTapenHble UUKITOHbI, MyJTbTULMKIOHBI, CKPY66epbl, POTOKIMOHbI) U OUNbTPbI
(MaTepyaTble, MacnsiHble, ANeKTpu4eckne, yTbTpa3ByKoBbIE U T.4.).

B npaktuke 04MCTKM NpoMbILLNEHHbIE BbIBPOCOB Npon3soaaTcs rpybas (I ctyneHnb)
n ToHKas (Il ctyneHb) ouncTku. MNpu rpybon ouncTke ynaBnmBarTCA KPYMHO - U
cpeaHeamncnepcHas nbifn, NPy roHKON OYMCTKE - MenkogucnepcHas noinb. pybyro
OYUCTKY BO3AyXa OT MblSIN OCYLLECTBASAT rpaBUTaLMOHHbIE N CyXUe NHEPLIMOHHbIE
NblNeynoBuTenn, punbTpbl KOHTAKTHOIO AENCTBUA) TOHKYIO OUUCTKY - MHEPLMOHHbIE
LUMKIOHbI - NPOMbIBaTENWU, CKpyb6epbl, pOTOKMOHbLI U OUNBLTPbI.

ApdeKkTMBHOCTL paboTbl BEHTUNALMM 3aBUCUT OT pexunma aKcnnyataumm
BEHTUNALMOHHbBIX CUCTEM U NPaBUNbHOIO NOAB0Pa BEHTUNATOPHLIX YCTAHOBOK,
obecneumsaoLmnx Tpebyemble AaBneHNss 1 CKOPOCTU ABMXEHUS BO3adyXa B
BEHTUNAUMOHHbIX cuctemax. BeHtnnarop nogbupaetca no pacxogy (o6bemy)
nogaBaemMoro Lg, unun ygansaemoro Lg,x UM BO3ayxa, T.e. No ero



npon3BoanTenbHOCTU(Ls, M3/4) U MO CO34aBaEMOMY UM Hamopy (MOSHOMY AaBre-
HWIO P, Ma). Lgx N Lg,x ONpegenstoTca no gopmyne:

LBX,BbIX = 3600 FV,

rae F - nnoLaab ceyeHns BO3[yxoBoaa, M2 vV — CKOPOCTb ABWKEHUS BO3AyXa S
BO34yxoBoae, M/C.

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

Llenb paboThbi:
1. N3yunTb YyCTPONCTBO M NPUHUMN AEUCTBUS NPUBOPOB KOHTPOIS

2. N3y4nTb MeTOauKYy U3MepeHusi NonHoro P, ctatnyeckoro P , CKO-
POCTHOIO Py« AABMEHUM N CKOPOCTEN OBUXKEHMS BO34yXa B BO34yXOBOAAX.

3. [poBeCTnN MHCTPYMEHTalNbHbIE KamMepbl MOSIHOIo Py, CTaTU4eCcKoro Pqr 1
CKOPOCTHOrO P« AaBneHun.

4. Onpenenntb cpegHNe CKOPOCTU OBMXKEHMS BO3ayXa B CeYeHMAX BO3AyXOBOAOB
[0 1 nocrne nbineynosuTtens (LWMKNoHa) Ve, M/C.

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

OnucaHue nabopaTopHOM YyCTAaHOBKM

JTabopaTtopHas yctaHoBka (puc. 1) coctout n3 BeHTunaTopa 1, kamepbl-gosaTopa 2,
BO34yx0B0oA0B 3 1 5, unknoHa (nbineynosutens) 4, NTHEBMOMET-PUYECKON TPpyOku 6,
MukpomaHomeTtpa (Tuna MMH-4). B Bo3gyxoBoze B AByX MecTax [0 U rnocne
nblneynoBuTensa NpobuTsbl ABa OTBEPCTUS, B KOTOPbIE BCTaBNAeTCA
nHeBMOMeTpUYeckas Tpybka npu namepeHnn gasneHnin sosgyxa (nonHoro Py,
CcTaTn4ecKkoro Pe; U CKOPOCTHOIO — Py).

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

B BEHTMNSAUMOHHOM cUCTeME BO34yX ABMXKETCA NO BO34yXOBOAAM M npeogorieBaeT
COMNpoTUBIEHME ABMXEHUIO BCNEACTBUE NOSTHOro AaBNeHus, pasBuBaeMoto
BeHTUNATopoM. NonHoe P, AaBneHve BeHTUNATOpa CKnaabiBaeTcs u3
cTaTn4eckor Pgr 1 cKopocTHOro Py AaBneHmnn. CkopocTHoe P, AaBneHne pacxonyeTcs
Ha co3gaHue HeobXoAMMOWN CKOPOCTU OBMKEHNSA BO3[yXa B BO3AyX0BOAE,
cTtatuyeckoe P - Ha NpeogonieHne UMEIOLLMXCA CONPOTUBMNEHNUI ABUXEHUS (TPEHNS B
PasnNUYHbIX MECTHbIX CONPOTUBNEHUN).



|=

Puc. 1. Cxema nabopaTtopHoOn yCTaHOBKM

[Mpy TEXHNYECKMX UCTBbITaHUAX BEHTUNATOPOB U NblfeynasnmBaloLLnX YCTaHOBOK
onpenensarTcsa nonHoe P, , ctatuyeckoe Pgr n CKOPOCTHOe Py AaBnenus. MNpu
nccnegoBaHUy CKOPOCTHBIX PEXMMOB BO3AYLLHbLIX NOTOKOB B Pa3HbIX CEYEHUSIX
BO3yXOBOJOB AOCTAaTOYHO onpeaenuTb cpeaHne 3Ha4eHNS CKOPOCTHbIX
AasneHun Py ¢p . Npubopbl KOHTpons - MukpomaHomMeTp Tuna MMH-4 (puc 2, a) n
nHeBMOMeTpUudeckasn Tpybka (puc 2,6) npegHasHayeHbl Ang naMmepeHns NonHoro P,
cTaTnyeckoro P;r U CKOPOCTHOIO P AaBNEHWN.

puc. 2. MnukpomaHomeTp
Tvna MMH-4 1 nHeBmomeTpunyeckasa Tpydbka MAUOT.

a) — MukpoamnepmeTp: 1 — cTaHunHa; 2 — pesepsyap; 3 - WTyuep; 4 - TPexXxo4oBOW KpaH; 5 —
TpybkKa; 6 CToMKa HaknoHa TPybKn; 7- yCTaHOBOYHbLIN BUHT;

6) — nHeBMoOMeTpuyeckas Tpybka MUOT: 1 - otBepcTME ANs U3MEPEHNSA NOSTHOIO
Pn paBneHuns; 2 — oTBepPCTUS, BOCNPUHMMALOLLME cTaTuyeckoe Pg; AaBneHue.

MwukpomaHomeTp MMH—4 nmeeT HenoaBWXHbLIN pe3epByap 2, COeANHEHHbIN C
NMOBOPOTHOWN U3mepuTenbHon Tpybkon 5 pesnHoBbIM WnaHrom. Ha pesepsyape
YCTaHOBMEH TPEXX040BOW KpaH 4, Npu NOMOLLM KOTOPOro MUKPOMaHOMETP MOXeT BbITb
OTKIHOYEH OT NPUCOEANHEHHBIX K HEMY PE3MHOBbLIX TPYOOK YCTaHOBKOW KpaHa 4 B
nonoxexHue «0».

MHeBMoMeTpuyeckasn Tpybka MUOT mnarotosneHa M3 AByX MosbIX METANNIMYECKNX
Tpybok 1 1 2, cnasiHHbIX NO BCEWN ANMHE, rofioBKa TPyokn 1 nmeeT ueHTpanbHbIn KaHan,
Tpybka 2 umeeT wenesble Npopesun (U1 CKBO3HbIE 4Ba OTBEPCTUSA), PACMnOSIOXKEHHbIE B
NNOCKOCTU, NepneHaVKYNAPHON ABMXXEHUIO BO3dyXa B BO34yXOBOAE.

MeToauka nsmepeHums.



N3amepeHune gaBneHum nosiHoro Py, , ctatndeckoro Per u
CKOPOCTHOrO Py nponsBoantcs MmkpomaHomeTpom tnuna MMH-4 n
nHeBMOMeTpuYeckomn Tpyokon. Npun namepeHnn gasneHnsa NHEBMOMeTpUYeckas Tpybka
BBOAMTCS Yepes HebonbLLoe OTBEPCTUE B BO3QYXOBOAE N 3amep NPOU3BOAUTCH C
cobnogeHnem cneayoLwmx npasBun:

- ANVHHas YacTb TPYOKM pacrnonaraeTcs nepneHankynsipHO Ock BO34yX0BOAA;

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

- OCb HamnopHOW ronoBkK TPYOKM OOSMKHA ObITb HanpaBneHa napannenbHO NOTOKY
BO3ayXa.

Cxema npucoegnHeHnsi MTHEBMOMETPUYECKON TPYOKM K MnkpomaHomeTpy MMH-4
npu U3amMepeHumn NosHoro Py, CTaTU4eCcKor P CKOPOCTHOK P JaBneHun npuseaeHa
Ha puc. 3.

Puc. 3 Cxema npucoeanHeHsi THEBMOMETPUYECKON TPYOKN K MMKpOMaHOMETPY Tuna
MMH—4;

a - CoO CMOPOHbI Ha2HeMaHus;
6 - CO CMOPOHbI paspexxeHusl.

lMonHoe aaBneHne P, CO CTOPOHbI paspexeHns namepsieTcs npucoeamHeHnemM
KOHUa 1 nHeBMOMETpMYECKON TPYOKN K OAHOMY LUTYLEpPY CO 3HAaKOM «+», cTaTn4eckoe
nasnenuve (+P;;) namepsieTca NnpucoeanHeHneM KoHua 2 NHEBMOMETPUYECKON TPYOKM K
LITYLIepy CO 3HaKOM «+». CO CTOPOHbI HAarHeTaHUs NonHoe aaesnexHune (-Pn) nsamepsieTcs
npucoeavHeHneM KoHua 1 nHeBMOMeTpMYECKOn TPYBKM K OQHOMY LUTYLIEPY CO 3HAKOM
« - », cTaTMyeckoe aasneHue (-Pgr) nsmepsieTcs npucoenHeHnem KoHua 2
MHEBMOMETPUYECKOW TPYOKN K OQHOMY LUTYLEPY CO 3HAaKoM « - ». CKOpoCTHOe
P« 4aBneHne namepsaeTca NpucoeanHeHnemM MMKpoMaHoMeTpa K ABYM KOHUaM
MHEBMOMETPUYECKOW TPYOKKN 1 onpefenseTcs Kak pasHOCTb NOSIHOro U CTaTUYeCKOro
nasneHuin. Co CTOPOHbI

HarHeTaHUs Pg=-Pr -(-Pgr)=Pcr-Pr. Co cTOpOHbI paspexeHuns Po=Pq-Pe;.

Mo BenuunHe ckopoCTHOro Py AaBneHue no gopmyrne
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onpenendarnTcAa CKOPOCTU ABUXEHUA BO3OyXa B Ce4EeHNAX BO3QyXOoBOAa
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rae Pc«— CKOPOCTHOE JaBreHne ABUXKYLLErocsl BO3ayLUHOMo NoToka B BO34yXoBoAe,
Ma; pe — NNOTHOCTb BO3AyXa, KI/M>; g—yckopeHe cBo6OgHOMO nafeHust

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

Mpy n3mepeHnn cKkopocTen ABMXKEHUS BO3ayXa KONMMYECTBO 3aMEpPHbIX TOYEK B
ceyvyeHnsaxX BO3QyX0BOLOB Oornpeensercd B 3aBMCUMOCTU OT AnameTpa (nnowaam
ceyeHuns) Bosgyxosoga. Npn guametpe Bosgyxosoga Ao 300 MM MX JOMKHO ObITb He
MeHee Tpex - NaTn. 3amepsbl Py, P 1 Po AaBneHnin omkHbl NPOBOANTBLCS NO OCK
BO3yX0BO4a B ABYX B3aUMHO NepneHanKynNApHbIX NAIOCKOCTAX. TOYKN n3MepeHun
OOJDKHbI ObITb HAMeYeHbl Ha paccTosHun 5 - 10 Mm apyr oT gpyra. B kaxaow Touke
OO0JDKHO ObITb BbINOMIHEHO MO TPU U3MEPEHUS CKOPOCTHbIX P AaBneHnn. 3atem
pacyeTHbIM NyTeM onpeensieTca cpegHee 3HadyeHne CKOPOCTHOro AaBreHns
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B Ka)KOOM CeYeHMM BO3QyX0BOAA U cpeaHee 3Ha4YeHne CKOPOCTM ABWKEHMS BO3ayxa
(Uep, M/cC)
0 .

CkopocCTn ABMXEHMS BO3ayxa B BO34yXOBOAAX OOITKHbI ObITb onpeaeneHbl ¢
AOCTaTOYHOW AOCTOBEPHOCTbLIO MO BEMNUYUHE UX CPEAHUX 3HAYEHUN Vcp, YTO MO3BOMUT
Npw BbINOSIHEHUM CrneayLnx nccnegosaHmm (Hacte Il) no onpegeneHunto
KOHLIEHTpaLMm MbIn B BO34yXe BEHTUNALMOHHBIX CUCTEM, NpaBubHO nogobpatb
AnamMmeTp HaKOHeYHuKa NnblneoTbopHon TpyoKn 1 obecneyunTsb NPUHLMN
N30KUHETUYHOCTU, T. €. PaBEHCTBO CKOPOCTU ABUXKEHWUS BO3AYLLHOMO MOTOKAa B
Bo3ayxosoge (U, m/c) n ckopocTtu asmxkeHnsa Bo3ayxa B Bo3gyxoayske (Us, N/MuR).
CobnogeHne npyHUmMNa N30KMHETUYHOCTU NO3BONUT AOCTOBEPHO ONpeaennTb
KOHLIEHTpaLuuMu Mbifin B BO34yXe BEHTUNALMOHHbBIX CUCTEM B TOM YMCIE N Ha BbIXOAE B
aTtmocdepy.

TexHuka 6e30nacHOCTM Npu BbINOJIHEHUM NabopaTopHON paboThbI

1. MpUCTYNUTL K BbINOSIHEHWUIO AKCNEPUMEHTANIbHON YacTu paboTbl TOSNILKO Nocne
O3HaKOMJIEHUS C HACTOALMMM NpaBunamMm TeXHMKN 6e30NacHOCTM U MET OANYECKUMU
yKasaHusMU no nabopaTopHOMY MpPaKkTUKYMY.

2. Bkniountb BeHTUNATOP B ceTb HanpsixeHmnem 220 B. Nepepn BkntoyeHnem
Heo6Xxo4MMO NPOBECTM BHELLHMI OCMOTP YCTaHOBKU, MPOBEPUTHL UCMPaBHOCTb
COeaMHUTENbHbIX MPOBOAOB U PO3ETKM.



3. O3HaKOMUTbLCS C YCTPONCTBOM W NMPUHLMMOM OENCTBUA KOHTPOSIbHO-
N3mMepuUTenbHbIX NPUBopoB MukpoMmaHomeTpa Tuna MMH-4 1 nHeBMOMET-pUYeCKon
Tpy6kn MANOT.

4. MNogrotoBnTb NPUBOPLI K HAYanNy M3MepeHun ctaTnyeckoro P , nonHoro P, n
CKopocTHoro P oaBneHun.

5. Nocne okoH4YaHnA paboTbl BbIKNIOYNTL N3 ceTn 220 B BEHTUNATOP, OTKMOYUTD
MukpomaHomeTp MMH-4, y6paTb paboyee MeCcTo 1 AONOXUTb NpenogaBaTento o
BbINOSIHEHUN NabopaTopHon paboThl.

MopsaoK BbINONHEHUA paboThbl

Mpw BbINONHEHUN NabopaTopHOW PaboThbl CTYAEHT AOIMKEH:

1. VI3yunTb npaBuna TexXHNKM 6e30nacHOCTMW.

2. O3HaKOMUTBLCS C YCTPONCTBOM flabopaTopHON YCTaHOBKM.

3. N3y4nTb YCTPONCTBO M NPUHLUMN OENCTBUA NPUOBOPOB KOHTPOIS.

4. N3yunTb METOANKY N3MEPEHNA N N3MEPUTb AaBrieHns Bo3ayxa (NnosHoe,
cTaTtMyeckoe, CKOPOCTHOE) B BO34YyXOBOA4AX BEHTUMSALMOHHOM ceTh nabopaTtopHOm
YCTaHOBKW. YCNoOBUA n3amMepeHnn: 1) BEHTUNATOP yaanseT YNCTbii BO3ayX; 2)

BEHTUNATOP yaoandaeT 3anblfeHHbIN BO34yX.

5. PaccuutaTb cpegHue 3Ha4yeHus ckopocTen ABMKeHUs Bo3ayxa (Vep , M/C) B ABYX
ceveHnsax Bo3gyxosoga (Ha cxeme puc. 1 9To OTBEPCTUSA OO M MOCIIE LMKIOHA).

6. laHHble nameperHnn Py, P.r, P 1 pacdeTHble cpeiHne 3Ha4YeHUs CKOPOCTEN
AswxeHunsa sosayxa (U, , M/C) 3aHecTn B Tabn. 1. Caenatb BbIBOAbI.

OT1yeT 0 paboTe fonXkeH cogepxartb:

1. Cxemy nabopaTopHOW yCcTaHOBKU (CM. puc. 1).

2. Tabn. 1, B KOTOpOW NPUBOAATCA U3MEPEHHbIE AaBNeHus Py, Pqr, Py N pacyeTHble
CKOpPOCTM ABWMXKEeHUs Bo3ayxa (v, M/C) B TPEX-NATU 3aMeEPHbIX TOYKax cevyeHumn
BO34yx0B0oAoB 3 1 5 (B OTBEPCTMSX 40 M MOCIE LUMKIOHA).

3. PacyeTHble gaHHble cpeHNX CKOPOCTEN OBUXEHNSA BO3AYLUHbLIX NOTOKOB A0 U
nocne nbineynosuTens (LMKNoOHa) U pacxoabl BO3ayxa Ha Bxofae Lgx M Ha
BbIXoAe Lgux U3 LMKITOHA.

Tabnuua 1

N3mepeHve gaBneHui u CKOpocTen ABMXEHUS Bo3ayxa (v, M/c) B BO3gyxoBodax
MukpomaHometTpom MMH-4

OtBepct [Homep N3mepeHHble gaBneHus P, krc/m |CkopocT |Mnowapn | Pacxoa
ns TOYKM (Ma) b b (obbem)




BO34yXx0B [3amepa B [CtaTtunyecko [[onHoe [CKOPOCTHO [BO3dyxa |ceyeHus | Bo3gyxa,
opa ceyeHun |e, P , Pn e, P B BO34yXOB | NoAaBaem
BO3yXOB BO37yXOB [04a B oro u
ona ofe B mMecTe yaansemo
TOYKe 3amepa F| ro
samepa |, M? BEHTUNAT
U, m/c opom
LBX,BbIXa
My
flo L | | | |
LMKINOHa |2 | | | |
|3 | | | | Lex=
4 | | | |
5| | | oo
Mocne |1 | | | | ’
LMKINOHa |2 | | | |
|3 | | | | Leux=
4 | | | |
5 | | | |

[o umknoHa: P o= lNocne uuknoHa Pey cp=

Ucp= Ucp=

KoHTponbHbIe BOoNpocChkl

1. Kakme BpeaHble BellecTBa BblbpacbiBaloTcs B atmocdepy?

2. Kakne 3aboneBaHnst MOXET BbI3BaTb Mbiflb , HAXOAALWAACA B aTMOCHEPHOM

BO3ayxe?

3. OT KaKknx CBONCTB MblfX 3aBUCUT €€ HebnaronpuaTHOe AENCTBNE HA OpraHmM3m
yenoseka?

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

5. Bugpl nbineynosuteneun, NpyHUMN nx A4encteuns, 3aPPeKTUBHOCTbL OYNCTKM.

6. Kakne npubopbl npegHasHa4vyeHbl Ans onpeaeneHuns nosiHoro, CTaTU4Yeckoro u
CKOPOCTHOrO AaBneHnn?

7. Kak onpegensieTcsi CKOpoCTb BO34YLLHOrO NOTOKa B CEYEHNsIX BO3ayxoBoaa?

YacTtb Il. ACCJIEAOBAHUE COOEPXXAHUA NbIJIM B BEHTUNTALUNOHHbIX

CUCTEMAX




Llenb paboTbi:
1. N3yunTb YyCTPONCTBO M NPUHUMN AEACTBUS NPUOBOPOB KOHTPONS .

2. N3yunTtb MeToabl 0TO6Opa Npob BO3ayxa Ha 3anblNeHHOCTb B BO34yX0BOAAX
BEHTUMSALMOHHBIX CUCTEM.

3. M3y‘-IVITb MEeTOAUKY nccrnenoBaHuA coaepXxXaHua nNbinin B BoO3ayxe
BEHTUINALMOHHbIX CUCTEM.

4. Onpepenntb cogepXkaHve nbinn B BO3ayxoBoAe nabopaTopHOW BEHTYCTAHOBKM.

5. [laTb oueHKYy adpdPEKTUBHOCTN OYUCTKN 3arblfIEHHOro BO34yxXa B MblneyrosuTesne
(uMKrioHe) n puneTpe.

OnucaHue nabopaTtopHOM YCTAaHOBKU U YCTPOMUCTB

JTabopaTopHas yctaHoBKa (puc. 4) cCoCcTouT U3 BeEHTUNATOpa 1 Kamepbl-go3artopa 2,
BO34yxoBogoB 3 1 5, unknoHa (noineynosutens) 4, punbTpa 6, anekTpoacnupatopa 7
C MbKnm wnaHrom 8 n annoHxamu 9 n 9', nbineoTdop-Hon Tpybkn 10 C HAKOHEYHMKOM
11. Ha cxeme ykasaHbl 0TBepCTMS B Bo3gyxosogax 12, 13, 14, 15, rae otbupatotca
Npobbl Ha 3anbINIEHHOCTb BO34yxXa OO0 U Nocre NbifeynoBuTens.

)4 b 1

Puc 4. Cxema nabopaTtopHON yCTaHOBKM

HasHaueHwne kamepbl-go3aTopa 2 — obecneyunTb 3anbIfieHHY0 cpey B BO3AYLUHOM
NOTOKe, CO34aBaeMOM BEHTUNATOPOM 1 B ceTu Bo3gyxoBoaoB 3 1 5 HasHauyeHue
nbineynosutensa (LMKoHa) n punetpa - obecneuntb Tpebyemyto 3HEKTUBHOCTb
(CTeneHb) OMUCTKM 3anbIIEHHOrO BO3ayxa.

MpuHUKMN gencTeunsa LMKIIoHa (p1C. 5) OCHOBaH Ha LieHTpobexHon cenapaumun. Mpu
9TOM 3anblfieHHbIN BO34yX U3 BO34yX0BOAA Yepe3 naTpybok 1 nonagaeT B LMKIIOH WU,
nprnobpeTtas BpallaTtenbHoe ABUXKEHUE NO Cnupanu, onyckaeTcs B KOMbLEBOM
NPOCTPaHCTBE A0 HM3a KOHMYecKkon YacTu 2. Nog AencTBmemM LEHTPOOEXHbBIX CUI
YacTuubl NbinM 0TOpPacLIBAOTCSH K CTEHKE LMKIOHA U, yBNEeKaeMble MblfieBbIM MOTOKOM,
Yyepes NbINeBbINyCKHOE 0TBEPCTME 3 BbIHOCATCA B ByHKEp-NbinecbopHuK 4 n ocegatoT B
HeMm BCreACTBME NOTEePU CKOPOCTU

OunLLEHHBIN OT KPYNHO— 1 CpeHe—AMCNEePCHOM MbIfM BO34YX BbIXOAUT U3 LIMKIOHA
yepes natpybok 5 1 no Bo3ayxosoay 5 noctynaet Ha ounbTp 6 (Cm puc. 4)



LinknoH (1 cTyneHb O4MCTKM) NpegHa3HayveH ans oYnCTKU BO3ayxa OT KPYMHO- U
cpeaHe—aucnepcHoM Nbinn. APPEKTUBHOCTb OYNCTKN LnknoHom coctasnseT 70-90%.
®unbTp (Il CTyneHb 04MCTKK), BLINMONMHEHHBIN U3 unbTpyoLwero matepuana @I (TkaHn
akaa. U.B. MNMeTpsaHoBa), npeaHasHadYeH Ans TOHKOM OYMCTKM OT MENKOANUCNEPCHOM
Nbinn. SPPEKTUBHOCTb OYUCTKN PunbTpom coctaBnseT 95-99%.

O(PPEKTUBHOCTL OUMCTKU MbINEYNoBUTENAMMU (LUKITOHOM MU (OUSTLTPOM) MOXHO
onpegenutb No oopmyrnam:

G =il
n=—-—21100
G, %.
‘-E IR iy R l GI :i ‘C{;x ‘Lmr
1000 ,
=
:..- 2 :L .C{il iX .Lm X
~ 1000 " o
2

roe G; — KONMYEeCTBO MbiNv, coaepKallencs B
i BO34yX0BOJe Ha BXOoAe B NblieynosuTens, Kr/v; G -
: KONMYECTBO Mbifn, coaepXallenca B BO34yxXOBoAe Ha
YA BbIxoe 13 nbineynosutens, Kr/v; Cex N Cguix -
4 7 KOHUEHTpaumn Nbinu 4o 1 Nocrie MblreynoBuTens.
M2, Loy M Loy - pacxog (o6bem) yaansaemoro Bo3gyxa oo
1 nocne nbineynosBuTens, M°/v.

’ Pwuc. 5. UuknoH tuna HANolA3 LIH-15

Mpnbopbl KOHTPONA, MeToAbl OTOOpa NPo6 u MeToaMKa onpeaerneHns
cofiep>XaHUsA HbINU B BO3AyXe BEHTUNIALUOHHbLIX CUCTEM rPaBMMETPUYECKUM
(BecoBbIM) MeTOAOM

Mpmnbopbl KOHTPONS — anekTpoacnupaTop (puc. 6) NnpeaHasHaveH ans npo-
TArMBaHWS 3anblfIEHHOrO BO34yxXa Yepes anfioHXu ¢ unbTpoM 1 Ansi U3MEPEHMS
obbema (pacxoaa) yaansemoro Bosayxa L, n. AnekrpoacnmpaTop COCTOUT 13
BO34yX04YyBKMW, 3NIEKTPOMOTOpPA U YeTblipex peomMeTpoB 3. BHyTpu peomeTpoB (MOnbIxX
KOHMYeCKnX TpyOOoK) HaxogaTca nonnasku 5 U3 fierkoro metanna, ykasbisaroLme
ckopocTb npoTarneaHua sosgyxa oT 0 go 20 n/mMuH. C noMOLLbIO LWITYLIEPOB 6 K
anekTpoacnmpaTopy NoOACOeANHATCS Pe3NHOBBIE MOosble TPyOkM (unu Tpybka) ¢
annoHxem-unstpogepxatcnem. CKoOpoCTb NpocacbiBaHUSA 3anblIEHHOro BO3ayxa
perynupyeTtcsa py4ykon BEHTUNA 4 KaXXaoro peometpa.
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Puc. 6. Onektpoacnupatop (MPY-4):
1 — NnoaKItYeHne NUTaHus;
2 — TyMbnep BKMNOYEHUS N BbIKITHOYEHUS;
3 — peoMeTpbl;
4 — pyYKn BEHTUNEMN;
5 — nonnasok;
6 — WwTyuepsbl

AnnoHx—dunbTpoaepxatens (9 n 9', puc.4) npeagcrasnaeT cobon NonbIn
(MeTannu4eckun) unm nNnacTMaccoBbl KOHYC, B KOTOPbIW NOMELLLAeTCs aHannTn4eckum
a’3po3osibHbIN unbTp TMNna 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. OTOop Npob 3anbiNeHHoro Bo3ayxa B BO34yXOBOAE
NPOBOAUTCHA METOAOM BHELLHEN hunbTpaunn nNblreynasnmeatowmmMm yCTpOMCTBOM
(annoHxem), pacnosnioxXeHHbIM BHe Bo3ayxoBoaa. [pobbl oTbmpaoTcs paBHOMEPHbIM
nepemMeLLeHeM nblineoTbopHom TpybkM No BCeMy cedeHno BO3ayxoBoaa no ABym
B3aMMHO NepneHauKynsipHbIM HanpasneHnam. Mecta otbopa npob crneayet BbiGupaThb
NpenMyLLeCcTBEHHO Ha BEpPTUKanbHbIX y4acTkax Bo3gyxosoaa. Mpu oTcyTcTBUM
BepTMKarbHbIX y4aCTKOB AOMyCcKaeTCca Npom3BoanTb 0T60p Npob Ha HAKMOHHbIX U
rOPU3OHTAarbHbIX y4acTKax, Mpy 3TOM 4Yncno oTbupaembix Npod Heobxoanmo
yABavBaTb. B kaxxgom ceyeHun Bo3ayxoBoga Heobxoammo oTbupaTs ABe-Tpy Npobbi.



Mpwn oT6ope Npob HaKOHEYHUK NbineoTOopHOM TPYOKM BBOANTCA B OTBEPCTME
BO34yXOBOJA U rofioBka HaKOHEYHMKa pacrionaraeTcsa HaBcTpeyy BO34yLIHOMY MOTOKY.
Mpn 3TOM HE JoNyCKaeTCsl KacaHue rofIoBKM HaKOHEYHMKa CTEHOK BO34yX0BOAA, TakK Kak
n3-3a nonaganusa Ha punbtp APA-BI1-20 (mnn A®A-BIM-10) nbinim co CTEHOK
BO34yXx0BOAa pe3ynbTaT aHanu3a 6ygeT HETOYHbIM.

[nsi nony4YeHns TOYHbIX pe3ynbTaToB aHanM3a Ha 3anblIeHHOCTb CKOPOCTb BO3adyxa
BO BXOZHOM OTBEPCTUM Mblie0TOOPHON TPYOKM A0MKHa COOTBETCTBOBATbL CKOPOCTH
BO3AYLLHOrO NOTOKa B BO3AYyXOBOAE, T.€. A0MMKeH cobnogaTbCs NpuHUMN
N30KUHETUYHOCTMW.

OT160p Npob ¢ NpeBbILLEHNEM U3OKUHETUYHOW CKOPOCTU NPUBOAUT K 3aHKEHUIO
KOHLIEHTpaLumMm Nbinn 1, HAobopoT, Marnble ckopocTn NpobooTbopa cnocobCTBYOT
3aBbILLEHNIO Pe3ynbTaToB aHanNu3a.

O6bem oTbmnpaemoro anekTpoacnupatopom Bosayxa (L, n) onpegenserca B
3aBMCMMOCTM OT NpeanonaraeMon KOHLEeHTpauun nNbinu B Bo3ayxosoae. Ecnun
npegnonaraemasi KoHLeHTpauusa noinu B Bosgyxosoge C (mr/m?) 2; 2-10; 10-50; cBblwe
50, To pekomeHayeMbI 06beM oTbMpaemoro Bosayxa (L, M) COOTBETCTBEHHO paBeH
1000; 500; 250; 100.

MemoOduka onpedernieHus codepkxaHusi rnblu 8 8030yxe 8eHMUSIAUUOHHbIX CUC-
mem. [lna onpegeneHns KOHUEHTpaLUmMm Mblfv B BO34yXe BEHTUNALNOHHbLIX CUCTEM
rpaBMMeTpUYECcKMM (BECOBBIM) METOAOM HEOOXOAMMO: HA aHANUTUYECKMX BECAX
B3BeCUTb 6e3 3alUMTHOro KonbLia OANH NN HECKOSNBKO aHanMTUYECKNX adp030SbHbIX
dunbTpos ADA-BI1-20 nnu A®A-BI-10. MNpeaBaputenbHO B3BELLEHHbIE (PUNBLTPLI
BMOXWUTb B 3aLUMUTHbIE KOMbLA, HA KOTOPLIX NPOCTaBUTb UX MNOPALKOBbLIA HOMEp U
BeC P (Mr). BNnoxuTb 0AMH U3 B3BELLEHHbIX (PUNbTPOB C 3aLMTHBLIM KOMbLIOM B FrHE30
Kopryca annoHxa 9 u NfoTHO 3aXkapb el Mexay AByMs anoHxamu 9 n 9' (cm. puc. 4).
HWxHIOI0 YacTb annoHXxa 9 ¢ NOMOLbI0 PE3NHOBOIO LWaHra 8 NpMcoeanHUTb K
BCaCbIBAKOLLEMY LUTYLIEpY SNeKTpoacnmpatopa, a BEPXHIO YacTb anfoHxa 9'
COEANHUTD C MbINIEOTOOPHON TPYOKON, HA KOTOPYHO MAOTHO HABUHTUTb HAKOHEYHUK 11.
[dnameTp HakoHeYHMKa nbineoTbopHon Tpybku (d, Mm) HeobGX0ANMMO NpeaBapUTESIbHO
nogobpatb no rpaduky puc. 7, 3Hasa CKOPOCTb ABMXEHNA Bo3ayxa B Bo3ayxosoge (V,
M/C) U CKOPOCTb BO3yxa, NpocacbkiBaeMoto Bo3ayxoayskow (Ve, 1/MuH).

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

LB :Uu 't

rae Us — CKOpOCTb ABMXKEHWSI BO34yXa B BO3AyX04yBKe, N/MuH; t —
NpPOaOMKUTENBHOCTL 0THBOpa NPoOdbI, MUH.

Hauyano u koHeL, oT6opa Npobbl PUKCUPYIOTCA. 3aTEM BbIKOHAKOT 3N1EKTPO-
acnmpaTtop 1 OCTOPOXHO BbIHMMAIOT MNblNeoTOOPHY TPYOKY M3 BO34yXOBOAA.
PasbeguHsoT annoHxu 9 n 9' 1 3a BbICTYN 3aLMTHOIO KONbLa U3BNeKaT Punbtp €
npobon (HaBeckom Nbinu).
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CkopocCTb ABWXeHUS1 Bo3ayxa B Bo3ayxoayBke Ve N/MUH

Puc. 7 'paduk onpenenenus anameTpa HakoHeYHuKa d, MM MO CKOPOCTU ABWXEHUSA BO3yxa B
BO3yXOBOE U CKOPOCTM Bo3ayxa B Bo3ayxoayske Us, N/MUH.

PackpblBaloT 3awWmnTHOE KONbLO, NneperndatoT ounbTp nononam 3anbifieHHOM
CTOPOHON BHYTpb. OnpenenstoT npueec unbTpa (PUnbTPOB) N KOHLEHTPaLMIO Nbinn.
Mpn aTOM B3BELLIMBAHME NPOM3BOAAT 0693aTEeNbHO HA OOHUX U TEX XXe Becax C
ToYHoCcTbo A0 0,1 mMmr.

Ycnoeus e3sewuegaHusi. dPunbTp ¢ Npobon BbIHUMAKOT U3 3aLUUTHOrO Konua u
KnagyT NMMHUETOM Ha cepeauHy Yallku BecoB. KOHUEHTpaumo Nbinu onpeaenstoT no
dopmyrne:

AP 10’
L ’

8

C

roe AP - npuBec ounbTpa, Mr; L — 06bem (pacxoq) NponyLeHHOro Yepes ansoHXu
BO3ayxa, N. Homepa ounbTpOB M KOHLEHTPALUUK MbIfIM 3aHOCAT B pabounn xxypHan
(Tabnuupl).

TexHuka 6e30nacHOCTM Npu BbINOJIHEHUM NabopaTopHON paboThI

1. MpnCTYNUTL K BbINOMNHEHUIO NabopaTopHOM paboTbl, 03HAKOMMUBLUUCH C
HaCTOALLMMW NpaBMNaMm TEXHNKM 6€30MacHOCTN N METOAMNYECKMMUN YKa3aHNUSMK MO
nabopaTopHOMY NpPaKkTUKyMy.

2. Bkniountb BEHTUNATOP U aneKkTpoacnupaTtop B ceTb HanpsixeHnem 220B. lNepen
BKITOYEHNEM HEOOBXOANMMO NyTEM BHELUHEr0 OCMOTPa NPOBEPUTL UCMPABHOCTb
COoeaMHUTENbHbIX MPOBOAOB U PO3ETOK.



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

4. MNpoBoauTb UCCNeaoBaHNs KOHLIEHTPaLUUW MbiNn B BO34YXOBOAAX B COOTBETCTBUM
C N3noxeHHon B nabopaTtopHon paboTe METOAMKON.

5. Mocne okoH4YaHusA paboTbl BbIKNIOYUTE U3 CETU BEHTUNATOP U
anekTpoacnupaTtop, yopaTb paboyee mecTo.

MopsaoK BbINONHEHUA paboThbl

Mpun BbINONHEHMM NabopaTopHON paboTbl CTYAEHT OOIKEH:

1. VI3yunTb npaBuna TexXHNKM 6€30nacHOCTMW.

2. O3HakoMuUTbCS € NTabopaTopHOW YyCTaHOBKOW (CM. puc. 4).

3. N3y4nTb NnpuHLMN genctemsi NnpMbopoB KOHTPONSA U YCTPONCTB (annapaToBs).

4. N3yunTtb MmeToq oTOopa Npob Bo3ayxa Ha 3anblfieHHOCTb B BO34yX0BOAAX
BEHTUMSALMOHHbLIX CUCTEM.

5. N3yunTb MeToamMKy onpeaeneHns CogepkaHus nbinv B BO3AyXe BEHTU-
NAUMOHHBIX CUCTEM.

6. OnpenennTb 3anblfIEHHOCTb BO34yXa BEHTUNALNMOHHOM CUCTEMBI B Na-
BopaTopHbIX YCNOBUAX FPaBUMETPUYECKMM METOA0OM

[1ns aToro Heobxoanmo:
1. 3anonHnTb Kamepy-403aTop 2 NbiNeBUaHbIM BELLLECTBOM.

2. BKniounTb BEHTUNATOP B CETb HanpshkeHneM 220 B n co3gaTthb 3anbifieHHY0
cpeny B Bo3ayxoBoae 3.

3. OTKpbITb OTBEpPCTME 12 B BO3A4yX0BOAE 3 1 B 3TO OTBEPCTME BBECTU HABCTPEYY
MNOTOKY NblIeoTOoPHYTO TPYOKY 10 C HakOHEeYHMKOM 11.

4. Bknrountb B ceTb 220 B anekTpoacnupaTop 7 1 ¢ NOMOLLbIO WTyLepa 6 (cM. puc.
6) oauH 13 peomeTpoB 3 anekTpoacnupaTtopa CoeanHNTb € NblneotTéopHomn Tpydkon 10.

5. Onpepenutb 06bem oTOMpPaemoro anekTpoacnpaTopom Bosayxa (Lg, n),
npegnonaras, 4To KoHueHTpauums neinn C B Bo3agyxosoae 3 MoxeT bbITb B Npegenax ot
20010 mr/m>.

6. OnpegennTb NPOAOIMKUTENBHOCTL 0T6Opa Npobbl (t, MUH)

7. Tymbnepom 2 (cMm. puc. 6) BKIOYUTb 3nekTpoacnmpaTop n otbupatb npody
3anbIfieHHOro Bo3ayxa B TeYEeHUe pacyeTHOro BpemMeHu (t, MuH).



8. MNMpobbl 0TOMpaTh B OTBEPCTUSX BO3AyXx0BOAOB 12 1 13 (40 1 nocne uukrnoHa) n B
otBepcTunax 14 n 15 (go n nocne punbTpa). MNMpmn 3TOM HEOBXOAMMO: CTPOro
uKcupoBaTb MECTO YCTAHOBKM HAaKOHEYHMKA NblNeoTbopHOM TpybKM B ceveHum
BO3yX0BO4a W YCTaHaBnMBaTb HAKOHEYHVK B LEHTpe cedeHns Bo3agyxosoaa (T.e.
BblOMpaTb 0gHY TOYKy 0T6opa npobbl, Tak Kak ceyeHne Bo3ayxoBoaa flabopaTopHon
BEHTUNALMOHHOM cucTembl HebonbLuoe 100x100 mm).

9. HakoHe4HnK NpobooTOOPHOM TPYOKM yCTaHaBNMBaTh BAOSb OCKM BO34yXOBOAA
HaBCTpeYy ABWMXXEHMIO BO34YLLHOIO NOTOKA.

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

AP -10°
C=—.
L

8

onpeaennTb KOHLETPaLMK Nbinu B Mr/mM® 10 1 nocne umknona (I cTyneHs), Ao u nocne
dunbTpa (Il cTyneHs) ouncTtkn. [laHHble 3aHecTn B Tabn. 2 n caenatb BbIBOAbI.

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

OTyeT 0 paboTe gonkeH cogepxaThb:

1. Cxemy nabopaTopHON yCTaHOBKK (puUC 4).

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

Nblyin B BO3AyXoBOOax A0 1 nocne I'IbIJ'IeyJ'IOBI/ITeJ'IeI7I.

3. Tabn. 3, B kOTOpOM NpnBOANTCH 3PEKTUBHOCTL (CTENEHBL) OYMCTKM BO3ayXa
LUUKITOHOM U OUMbTPOM.

KoHTponbHbIe BONpocChkl

1. Kakne npnbopbl MCMoNb3yTCs A4S KOHTPOS 3anblieHHOCTU BO34yXoBoaa B
BEHTUMSALUMOHHBIX cMcTemMax?

2. Kak nposogntcsa otbop npob Bo3gyxa Ha 3anbifieHHOCTb B BO34yxXoBoAaX?

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

4. Kak onpegensetcs o0bem oTbMpaemoro anekrpoacnMpaTtopomM Bo3agyxa?

5. Kak onpegenseTcsa KoHUeHTpaums nbinun B npode Bo3ayxa, otobpaHHOM B
BO3ayxoBoae?

6. Kakmne mepbl 6e3onacHoCcT Heobxoanmo cobntogaTth Npu BbINOSTHEHUN
nabopartopHonOpaboTbI?

Tabnuua 2



WccneposaHue 3anbinéHHOCTY BO3AYLLIHOMO NOTOKa B BO34yXOBOAE
BEHTUNALMOHHON CUCTEMBI

Ne (Tun Howmep Bec O0BéM KonnenTpanus
11/11 [[BLIeYIIOBHTEI IS [oTBepeTHs B |puibTpa P,  |[mpocaceiBaemoro | msum C, Mr/m’
BO3TyXOBO/IE |MT BO3/TyXa
10 Hocae |BO3AYXORYBKOH Ly,
ombiTa jorsrra [VMHAH 0 F—
OYHUCTKHU
Py P> OYUCTKH
L2 [ | | | |
1 |Hukmon
IE | | |
o L@ [ [ | [
|y
s | | | |
Tabnuua 3

WcecneposaHne appekTMBHOCTU OYMCTKM BO3ayxa

MaccoBslil pacxon

o T Homep (K0JI-BO) TIBIIN B O} dexTuBHOCTH
/— ui oTBepcTHs B | 3albUICHHOM Bo3ayxe G, (cTeneHsn)
II/11 | TTBUICYJIOBUTCIIA BO3IYXOBOZE Kr/u OYHCTKH 1, %
10 nocie
OUUCTKU Gy | OUUCTKU Gy

1 |[Huxmon | 12 | | | |

IRE | | | |
R | 14 | | | |

WIBTP
T | | | |

NNa6opaTtopHas pa6oTta Ne 3.
WCCNEOOBAHME 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. OnpeneneHne ahPeKTUBHOCTH LLYMO3ALLUTbI XKUIbIX N y4eBOHbIX MOMELLEHWA.

O6OLwme nonoxeHus



LLlym okasbiBaeT BpeAHOE BNNSIHWE Ha NioAeN He TONbKo Ha pabounx MecTtax, HO U B
XUIbIX 30HaxX cenuTebHbIX TEPPUTOPUIA, B KBapTUPaX, 0COBEHHO BONN3M LLIYMHbIX
npeanpusaiTMmK, SNEeKTPOCTaHUMIA, a Takke Ha ynuuax ¢ 60nbLInM KONMYeCTBOM
TpaHcrnopTa, BONM3N NMHWUIA )Xene3HbIX JOPOor 1 a3pornopToB.

OuwyLieHns YenoBeka, BO3HUKaKOLLME NMPU pasapaxeHusix oT wyma,
NponopunoHanbHbl NorapuMUYECKOMY KONMYECTBY SHeprun. [ns KonmyecTBeHHON
OLIEHKW 3TOro NOTOKA 3HEPrn BBEAEH YPOBEHb MHTEHCMBHOCTM 3BYKa B AeLmbenax

(A6)

L, =10 lg -

]
’

roe lo— UHTEHCUBHOCTb 3BYyKa, COOTBETCTBYIOLLAS MOPOry CbILLIMMOCTY
(I;=107"2 BT/M?) Ha yacToTe 1000 I'L; / — u3MepsieMasi UHTEHCUBHOCTb.

[pyron oueHKon 3Byka CNyXuT BENUYNHA YPOBHS 3BYKOBOro AasneHus ([0)

P
L, =20 lg—-

0
’

rae P, — noporoBoe 3ByKOBOE faBrieHne, BbIbpaHHOoe Takum xxe obpasom, 4Tobbl npu
HOpMarbHbIX aTMOCHEPHbIX YCNOBUSX YPOBHM 3BYKOBOIrO AaBreHust Obinv paBHbl
YPOBHSIM MHTEHCUBHOCTY, T.€. P,=2-10"° Ma Ha yacToTe 1000 Iy; P — n3amepsiemoe
3BYKOBOE AaBrneHue, Na/yac.

[na namepeHunsa ypoBHsI 3ByKOBOIrO AaBfeHUst UCMOMb3YTCH LWyMomepbl. B H1x
NOCTOSIHHbIN YPOBEHb 3BYKa L, namepsieTca npu BrnodeHun koppekuumn abA. Ecnv
napameTpbl 3ByKa KONebnioTcs BO BpEMEHN, TO BMECTO NMOCTOAHHOIO YPOBHS 3BYKa
La ucnonb3yeTcst 3KBUBANEHTHbIN YPOBEHb 3BYKa L, o (ABA), KOTOPLIN 3MepsaeTcs no
wkane “A” wymomepa.

[MOCTOSAAHHbIE WYMbl — 9TO Takue LWYyMbl, YPOBEHb 3BYKa KOTOPbIX MU3MEHSETCS BO
BpeMeHn He 6onee 4yem Ha 5 aBA npu n3amepeHnsix Ha BpEMEHHOW XapakTepUCTMKe
"MegneHHO" lWwymomepa.

HenocTosiHHbIMY LWyMaMKn NPUHATO Ha3biBaTb LWYMbl, YPOBEHb 3BYKa KOTOPbIX 3a 8-
MM YacoBon pabounn eHb M3MEHSETCS BO BpeMeHn 6onee yem Ha 5 abA npwu
N3MepeHNAxX No BpEMEHHOW XapakTepucTuke "MeaneHHo" wymomepa.

[lonyctumble YpOBHU LyMa B NMOMELLEHMSIX XUMbIX N OOLLECTBEHHbIX 34aHUIA U Ha
TEPPUTOPUM XKUIOM 3aCTPONKM yCTaHaBNMBAKOTCS CAHUTaPHLIMW HOpMaMu

CH 3077-84.

CooTBeTCTBME LLYMOBOIO pexnuma HopMaTUBHBIM YPOBHSIM 3BYKa Ha 3alymLaemMblX
oT wyma obbektax AbA oueHuBaeTcs no opmyne:

c)/ :Lu.-u(f{.r)ur]. - Lu,'ﬁ\'ff. + ‘,ql t A'_) 4 A’i .+.A-$1’



roe y — 9pekTUBHOCTb WYyMO3aLwWwmThl; La ske non. — AOMYCTUMBIN YPOBEHDb 3BYKa Ha
3awmwaemom obbekTe, ABA; La o, — PaCHETHBIN YPOBEHD LWyMa Ha CTaHAAPTHOM
paccTosiHuu (7.5 M), ABA; A1 — CHUXeHWe Wyma B BO34YLIHOM MPU3EMHOM
NPOCTPaAHCTBE OT L4 os KAK PYHKLMW PACCTOSAHUSA U TUMA NOBEPXHOCTU 3emnu, A4, Ay,
A3 — 0OMONHUTESTbHOE CHWXKEHUE LlyMa COOTBETCTBEHHO NPU Hanm4mMm Ha nyTu
pacnpocTpaHeHns LWyma aKpaHUpyoLnx bapbepos, 3a 3aUTHBIMKU NofiocaMu
3€ereHHbIX HacaXa4eHW, 3a CYeT 3BYKOM3ONALNN OKOHHbIX NpoemoB, ABA.

MonoxutenbHoe 3HaYeHne y xapakTepmayeT 06ecrneyeHHOCTb HOPMaTUBHOIO YPOBHS
3BYyKa B UCCreayemMoi Touke, a oTpuuaTenbHOe — He06XOAMMOCTb CHUMKEHMUS YPOBHS
3ByKa, JOCTUraeMoro CHKEHMEM LyMa Ha UCTOYHMKE (L sks) MM NOBLILLEHMEM
LLIYMO3aLUMUTHBIX Ka4eCTB cpeabl.

Toukun pacyeTta HeobxoaMMO pacnonaratb Ha KpaTtyanwem pacCToOAHUN OT
MCTOYHMKA 3BYKa, B Hanbonee xapakTepHbIX MecTax Afis 34aHnn — B 2 M OT HapPY>KHbIX
CTeH Ha BbicoTe 1,5 M OT nona nepBoro 1 NocreaHero ataxen, AN NOMeELEeHUn —B 2 M
OT OKHa Ha BbicoTe 1,5 M OT NOBEPXHOCTU nona.

OKBUBANEHTHbIN YpPOBEHb 3BYyKa NOTOKa aBTOMOOUITbHOIO TpaHcnopTa OrNMnCbiIBaeTCA
3aBUCUMOCTbIO:

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

a,3K8.

roe La o — LIYMOBAsA XapakTepucTuka TpaHCNOPTHOMO NoTok, ABA, Q — MIHTEHCUBHOCTb

OBWKEHNSA TPAHCMOPTHOMO NOTOKA, ef./d; v — cpefHeB3BeLLUeHHAss CKOPOCTb ABUKEHNS
TPaHCMOPTHOK NOTOKA, KM/Y; p — COCTaB TPAHCNOPTHOrO NOTOKa (A0S rpy30BbIX U
00LEeCTBEHHbIX TPAHCMOPTHBLIX CPeACTB OT 06LLEro Yncna TpaHCNOPTHbLIX CPeACTB B
notoke, %).

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

TPaHCNOPTHLIX CPeACTB B NOTOKe. 10 WwKkane v HaxoguTcHa TOYka, COOTBETCTBYIOLLAA
cpefHekBagpaTUYHOM CKOPOCTU TPAHCMNOPTHOrO NOoToKa. HanaeHHble TOYKM
COEaMHSATCA OTPE3KOM MPSIMON, KOTOPbLIN NepecekaeT BCrOMOraTesbHyHo LWKany B
Touke A. lNony4veHHyto Touky A He0BX0aANMO COeANHUTL C TOYKOM Ha WwKane Q,
COOTBETCTBYHOLLEN NHTEHCMBHOCTU ABUXEHNSA TPAHCMNOPTHOrO NOTOKA. 3Ha4YeHne
9KBMBANEHTHOrO YPOBHS 3BYKa L, 5s, COOTBETCTBYIOLLIEE TOUKE B, ABNAeTCs nckomon
LLIYMOBOW XapaKTepUCTUKOW TPAHCMOPTHOroO NOTOKa.

B obwem cnyyae wymoBas xapakTepucTuka NoToka Kene3HO4OPOXKHbIX N0e3a0B
MOXeT ObITb paccynTaHa no dopmyne:

L(r,‘.um. =10 ]g Z 1 00,[ La,axa,i ,

i=1

roe Laoxei — 9KBUBAIIEHTHbIE YPOBHM 3BYKa OTAENbHbIX Noe3nos, AbA; n — yucno
noes3nos, NPoOXoaswmnx B 060nx HanpaBneHusax 3a nepmos U3MepeHns LWyMOoBOW
XapaKTEePUCTUKN NOTOKa Noe3aos



0 0.1-L,; I
L,..; =10 -lgDL -(v; ‘t;, +0,6 'I‘U)D,
0 T 'V, 0

roe Laj — ypoBeHb 3ByKa B nepuo npoesna i-ro noesga nepen nameputernbHbIM
MUKpodoHoM, ABA; T — NpoaomknTenbHOCTL Nepuoaa U3aMepeHns LWyMmoBomn
XapakTepuCTUKM NOTOKa Noe3aos, C; ti — NpoaomKMTENbHOCTL Nepuoga npoesaa i-ro

noesaa nepes N3MepuTenbHbIM MUKPOOHOM, C; V7 - CKOPOCTb ABMXEHMS i-ro noesaa
M/C; ro — paccTosiHME OT ocu, Bnunsnexallen K Touke n3MepeHus NyTemn xXene3Hom
[0porv 4o 3MepuTenbHOro MUKpodoHa (r,=7,5 m), M.

TpaHcdhopmaTopbl ABAAKTCSA MCTOMHUKAMKU NOCTOSAHHOKO LLYMa MEeXaHUYeCKoro m
a’3poaNHaAMMYECKOro nNpomcxoxaeHus. MexaHndeckui wym nanyyaeTtcs 6akom
TpaHchopmaTopoB.

U,xm/u . Q,en/u
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Puc. 1. Homorpamma ans onpegenieHnsa SKkBMBanNeHTHOro YpoBHS 3BYKa
TPaHCMOPTHOro NOTOKA.

KoppeKkTMpoBaHHbIN YPOBEHb 3BYKOBOW MOLLHOCTM TpaHcopmaTopa MOXeET ObiTb
paccynTaH Kak CyMMapHbI YPpOBEHb 3BYKOBOW MOLLIHOCTU CUCTEMbI OXNnaxaeHus n 6aka
TpaHchopmaTopa

Lpu =10 ‘Ig _hoc},l-f.jf‘_. _'_.1.01),1-!{;_, ),

.° - -
rge pa — KOPpPEKTNpOBaHHbIN ypOBeHb 3ByKOBOVI MOLHOCTUN CUCTEMbI OXINaXXaAeHU4,
B

OBA; Lia _ KOPPEKTUPOBaHHbIN YPOBEHb 3BYKOBOW MOLLHOCTM HGaka TpaHcdopmartopa,
OBA.



KoppekTupoBaHHbIN YPOBEHb 3BYKOBOW MOLLLHOCTU CUCTEMbI OXJTaXaeHUs
onpegensieTca no gopmyne

o _gl -
L L, +10 -lg(n ‘m),

pa —

L y .
roe ¢ — KOPPEKTMPOBAHHBIM YPOBEHb 3BYKOBOW MOLLHOCTM OLHOIO oXnaxjawLlero
YCTPOWUCTBA; N - KOIPPULMEHT, KOTOPLIN paBeH 1 Npu BbIHOCHOW YCTAaHOBKE CUCTEMBI
OXNaXaeHUsa 1 2 Npu HaBeCHOW CUCTEME OXIaXOEeHUs; M - YUCMO OXMaXaaoLwmx

YCTPOMUCTB B cucTeme oxnaxageHusa. [ina oxnaxgatowero ycrponcrea suga [
1

. y L
(MacnaHoe oxnaxageHue c AyTbeM U eCTeCTBEHHOW uupkynaumen macna) — »2 =89 gbA,
a ans suga AC (MacnaHoe oxnaxaeHue ¢ AyTbeM U NPUHYOUTESNbHOW LIMPKYNAumnen

Li
macna) 7 =96 obA.

KoppekTnpoBaHHbIN YpOBEHb 3BYKOBOM MOLLHOCTU MEXaHUYEeCKOro Lwyma,
cosgaBaeMoro 6akom TpaHcdopmaTopa, MOXeT ObiTb onpeaeneH No AMNUPUYECKON
3aBUCMMOCTH:

L’ =0,09 -N, +91,

pa
roe N — TmnoBas MOWHOCTbL TpaHcdopmaTtopa , onpeaenseTtca no gopmyne:

o

B

roe Ve 1 Ve — BENUYMHBI BbICLLErO N CpefHero HanpsxxeHua TpaHcdopmatopa; N —
HOMMWHanNbHasa MOLHOCTb TpaHcdopmaTopa.

OnucaHue nabopaTopHOM YCTAHOBKU U KOHTPOJSIbHO-U3MepPUTESNbHbIX
npubéopoB

JTaBopaTtopHas yctaHoBKa npeactaBnseT cobon KOHCTPYKLUMIO, UMUTUPYIOLLYIO LLIYM
OT NOTOKa aBTOMOOMBHOIO TPaHCNOPTa, Xene3Ho40POXKHbIX NOE3A0B,
BHYTpUKBapTanbHbIX TpaHcdopmaTopoB. OHa BkoyaeT B cebsa nctoyHmk wyma (ML),
KOHTPOMbHO-U3MEPUTENBHYIO annapaTypy v 3agatyuk wyma (3LU), yctaHoBNEHHbIEe B
ayautopumn 220 "M".

OO B1A yCTaHOBKN NOKa3aH Ha puc. 2. VICTouHKK Wwyma 6, npeacraB-nsawoLwmm
coboK rPOMKOroBOpUTESb, HA KOTOPbLIN NO4aeTCsA curHan ¢ MmarHu-tocpoHa 1. Ha
MarHUTHOW NEeHTe 3anucaHbl WyMbl TPAHCNOPTHLIX NOTOKOB, TPAaHC(OPMaTOpPOB, LLYMbI
XenesHow goporn. Tun CTOYHMKa WyMa Ang nccnegoBaHvs 3apaHee ykasblBaeTcs
npenogasaTenem.

[ns nsmepeHus wyma yctaHOBIEHO ABa MUKPOJIOHA, OANH HAPYXHbIN MUKPOMOH 5
ncnonb3yeTcsa A8 aHanusa LWwymMa Ha pacCTosHUM 2 M OT CTeHbl 34aHus, BTOPOW
BHYTPEHHUI MUKPOOH 3 — AN UCCreaoBaHNA XapakTepUCTUK LWYyMO3aLLnTbI
BHYTPEHHUX NomMeLLeHn 3gaHni. MMKpooHbl coeanHeHbI ¢ LWyMomepom 2 Tuna PS—
1202. B ka4ecTBe WyMO3alUTbl UCNOSIb30BaHbI 3aCTEKMNEHHbIE OKOHHbIE MPOeMbl 4.



BHYTpeHHNN MUKPOMPOH 3aLUMLLEH OT BO3OENUCTBUS LLYyMa ayauTOPUnN Kamepou,
0bnunuoBaHHOM 3BYKOM30NMPYOLWNM MaTepmanomM. CO CTOPOHbI OKOHHOMO npoema
Kamepa OTKpbITa Ansa JocTyna wyma.
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Puc.3. O6bwmi Bug nameputens wyma

N3meputens wyma PS 1202 (puc. 3) npeaHasHadeH ons onpeneneHms
AENCTBYHOLLNX YPOBHEN 3BYKOBOIO AaBMEHMS B CTAHOAPTHbIX NONOCaxX YacToT U
YPOBHEWN 3BYyKa MO YaCTOTHbIM xapakTepuctnkam A, B, C n [I. NpuHumn paboTsl
npubopa cocTomT B TOM, YTO MeMBpaHa KOHAEHCAaTOPHOro MUKPOdoHa konebneTtca nog
AencTBnemM 3Byka, co3gaBas NepeMeHHOe ANeKTpUYecKoe HanpsXXeHue,
NpOonNopLMOHanbHOE 3BYyKOBOMY AABMEHUIO.

Hannume yacTtoTHbIX Xapaktepuctuk A, B, C n [l obycnoeneHo oco6eHHOCTbIO
BOCMPUATMS 3BYKOB yXOM YeroBeka. [10aToMy B aneKkTpmyeckom Tpakte npubopa
NpeaycMOTpeHa KOPPEKLNST XapaKTEPUCTUKN B 3aBUCMMOCTU OT CYObEKTUBHbIX
0COBEHHOCTEN yxa YenoBeka.

Xapaktepuctuka A npnbopa PS 1202 npumeHaeTca angd opueHTUPOBOYHOW OLIEHKM
YPOBHS 3BYKa, namepsiemoro B eamHuuax gbA. Ha nuueson naHenu npmubopa PS 1202
(cMm. puc. 3) pacnonoxeHbl WTencenbHbli pasbem 3 AN NoaKIYeHns
KOHLEHCaTOPHOro MMKPOoHa C npegycunutenem, UHANKaTOPHbIA CTPESOYHbIN
yKkasaTtenb 5, nepeknioyaTernb 4 BpeMEeHHbIX XapakTepuUCTUK MHANKaTopa,
nepekntoyaTens ypoBHA YyBcTBUTENBLHOCTU 1, 2 "dnanasoH I", "OunanasoH II",
BbIKMOYaTENb CETU NUTaHNS 6.



MoaroToBKa NPUGOPOB K NU3IMEPEHUAM
Moarotoeka npnbopa PS—1202 k paboTe ocyLiecTBNAeTCA creayowmm obpasom:

Heobxogumo yb6eanTbcsa B Hannymm 3a3emMreHunst Koprnyca M3aMepuTesnbHOro
npubopa, BCTaBUTb BUIKY CETEBOrO LLUHYpa 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, OTKNOHAIOLWAACH MNPy BKIKOYEHUN,
BO3BpaLLLaeTCs B UCXOL4HOE MNOMNOXEHME Yepes HECKOSbKO cekyHA. MNpubop rotos K
paborTe.

OnekTpuyeckas kanubposka npubopa npoBeaeHa 3apaHee 1 genatb
[AOMONHUTENbHYIO KanMbpoBKy He crieayer.

N3mepeHne becuyacTtoTHOoro npueeaeHus. MNepeknovatens "Betriebstart"
("BkntovaTtens') noctaBuTb B nonoxeHue "Schnell-Lin" ("6bIcTpo"), nepekntoyaTtens
"Bereich 2" ("AQnana3soH 2") — go nesoro ynopa. Nepekntovatens "Bereich 1"
("OwanasoH 1") Hago NOBEPHYTb BMPAaBO HACTONbKO, YTOOLI Na ykasartene 5
ycTaHoBurocb oTknoHeHne 0 go 10 ab.

PesynbTat namepeHna nonyyaeTcs Kak CyMma LieHbl AnanasoHa, yka3aHHOW B
okowleyvke mexay nepeknodatenamu "Bereich 1" v "Bereich 2" n oTcuMTbIBAEMOrO Ha
CTPesioyHOM yKasaTere 3HayeHus 5.

BHUMAHUE! Hago cneauTb 3a npaBuibHOM NocneaoBaTenbHOCTbIO NpU BBEAEHUMN
B AenCcTBMe nepeknodaTenen. icxoaa ot npaBoro yrnopa, cHayana nosopadneaThb
nepekntoyatens "[QuanasoHn 1", a 3atem — "[dnanasoH 2". [Npn nonoxeHmn 4O NeEBOro
ynopa nepeknoyvartens "[uana3oH 1" BHyTpeHHee 3TanoHHOE HanpsXXeHne nogaHo Ha
BXo4 ycunutens. IamepeHus B 9TOM NOSIOXKEHNE He BO3MOXHbI.

TexHuka 6e3o0nacHOCTM Npu BbINOJIHEHUM NabopaTopHON paboThI

1. Jlnya, He 3HaKoMble C YCTPOMUCTBOM fabopaTopHOM YCTAaHOBKU, K BbIMOSTHEHWUIO
paboTbl He gonycKalTCS.

2. MNpuUcTynuTb K BbINOSIHEHMIO 3KCNEPUMEHTaNbHOM YacTy nabopaTtopHon paboThbl
MO>XHO, TOJTbKO O3HaKOMUBLLMCH C NpaBuriaMmm TeXHNKM 6es3onacHoCcTu u
MeTOANYECKUMUN YKa3aHUAMMU.

3. MponseecTn BHELIHWIA OCMOTP UCNPaBHOCTM N30NALMN 3NeKTPonpnbopos,
npubopa PS 1202 1 marHnTodoHa, NUTaOLWMXCS OT CETU NEPEMEHHOMO ToKa
HanpspkeHmem 220 B, 50 Ny. Y6eauTtbca B Hannumm 3a3emMreHunst koprnyca npubopos.
Mpn oBHapyXeHnn HencnpaBHOCTEN U30NALUMM HEMEOSIEHHO NOCTaBUTb B U3BECTHOCTb
npenogasaTens.

4. He gonyckaTb CaMOnpoun3BOSIbHOIO NafeHns WTaHr Ans yaepxaHusa BHELLHEro
MUKpPOOOHa.

5. Mo OKOHYaHUKN N3MEepPEHUST OTKMYUTL MarHUTOOH U LLyMOMEP.



6. Nocne BbINONHeHWs1 paboThl yopaTh 3a cobon paboyee MECTO U BbIKITHOYNTD U3
anekTpoceTn Bce Npuodopbl.

Mopsaok BbiNoNHeHUA paboThbl
[nsa nccnegoBaHus WwWyma 6e3 cpeAcTs WyMo3awmuTbl Heob6XxoanuMo:

1. YcTaHOBUTb MarHUTOGOH B N30NIMPOBAHHYIO KaMepy, TaK, YToObl ANHaAMUK
MUKPOgOOHa Haxoauncs HanpoTMB MUKPOMOHa, Ha paccTtosHun 15-20 cm.

2. MNonyuynTb y NpenogaBaTens Ha3BaHWs UccnegyemblX LWyMOB U YCTAHOBUTb
3a[laHHbIN YPOBEHb 3BYYaHUS MarHUTOOHa.

3. Bknountb MarHMTooH B ceTb 220 B, gatb eMy nporpeTtbCs 2-3 MUH., HaXaTb
KnasuLly BocrnpousBeaeHus n ybegmutca B Hannumm 3anucu Wyma Ha neHTe.

4. BkntounTb npnbop PS—-1202, npeaBaputensHO NOArOTOBUB €ro k paboTe. Bkniountb
MarHMTooH Ha BocnpousseneHne 3Byka. Nogobpate agnanasoH N3MepeHnin ypoBHS
3ByKa, ycTaHaBnueaga npekntoyatenu "Ouanasox—I" n "Ouanason-II", Tak, 4Tobbl
cTpenka nHavkaTopa 6bina B cpegHen Yactu wkanbl. Yo6eanTbca no CTpernke, Y4To
N3MEpPSATCA NOCTOAHHBbIE NN HENOCTOSAHHbIE LLYMBbI.

5. Coenatb 10 oTcyeTOB NoKasaHUW MHAMKATOPA, C MHTEpBanamMm Mexagy 3amepamu B
5 cek. PeaynbTatbl 3aHecTn B Tabn.1. MNoctponTb rpadomk M3MEHEHUS YPOBHS LLyMa BO
BPEMEHMN.

6. BbluncnuTb ypoBeHb 3BYyKa Mo oopmyne:
]- 0,1-L;
L,..=10 -lgH— 7, 100 H
' 0T Z I

roe 7 — Bpems, B TEYEHUN KOTOPOro 3Ha4YeHne YpoBHS 3BYyKa L; ocTaeTcsi NocTo-
SIHHbIM; L; — NOCTOSAHHOE 3HaYeHue ypoBHs 3Byka B ABA 3a Bpems 7; T — obLiee Bpems
BO3ENCTBUA LUyMa.

7. Nony4eHHOe 3Ha4YeHne YpOBHS LyMa 3BYyKa, CpaBHUTb C HopMaTmBHbIM No CH 3077-
84. 3agaHve nNo HopMaTMBHOMY LLYMY MOMYYUTb y NpenogasaTens.

8. No okoH4YaHWM n3MepeHnst 3aaHHOro WymMa HaxaTb kHonky "Crton".
MepekntoyaTtenem 5 oTknounTb NUTaHKe npmubopa PS 1202.

9. BblweykasaHHbIe MYHKTbl MOBTOPUTL ANSA KaX40ro U3 3agaHHbIX MICTOYHUKOB LLYMa.
[na onpegeneHnsa adeKTMBHOCTM LyMO3aLUTbl HE06X0aUMO:

1. YcTaHOBUTbL MarHUTOMOH B OTBEPCTME, PACMOSIOXKEHHOE Ha 3aHEN CTEHKE
N30NMPOBAHHOM Kamepbl, NpeaBapuTenbHO Yopas 13 Kamepbl pambl, UrparoLLme porb

LyMO3aLlNThblI.

2. BkntounTb MarHMTOGOH KHOMKOW BOCMPOM3BEAEHNSA 3BYKa, YOeauTbCs B HAaNn4mMm
lwyma.



3. Bkntountb npubop PS 1202, npeasaputensHO NogroToBmB ero kK pabote. BknounTb
MarHMToOoH Ha BocnpousseneHne 3Byka. Nogobpate AgnanasoH N3MepeHnin ypoBHS
3ByKa, ycTaHaBnueaga nepekntoyatenu "OuanasoxH—I" n "Ouanason—II", Tak, 4ToObl
cTpenka nHavkaTopa 6bina B cpegHen Yactu wkanbl. Yo6eanTbca no CTpernke, Y4To
N3MEpPATCA NOCTOAHHbIE NN HENOCTOSAHHbIE LLYMBbI.

4. YcTaHOBUTb LUIYMO3aLUNTHbIE OKOHHbIE NMpoeMbl, NyTEM ONnyCKaHunaA nx no
BE€pTUKaJibHbIM HanpasnAwowWMM Ha AHO N30SISILMOHHON KaMepbl.

5. Coenatb 10 oTCcYeTOB NOKa3aHUW MHAMKATOPA, C MHTEpBanamMmu Mexay 3amepamu B 5
cek. PesynbTaThl 3aHecTu B Tabn.1. lNocTponTtb rpadmk UISMEHEHNSI YPOBHS LLyMa BO
BPEMEHN.

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

8. CpaBHUTb C HOpMaTUBHbIMK TpeboBaHMAMU. OueHUTb 3PPEKTUBHOCTD
LLYMO3aLLNTLI OKOHHbLIX MPOEeMOB Mo hopmyne:
Y =T,

a,ske.don a,IKea

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

7. Ecnv adpdeKkTUBHOCTb LYMO3aLLNTbI Y OKOHHbIX MPOEMOB OoTpuuaTenbHa, To
paccunTatb 3 EKTUBHOCTb LLUYMO3aLLMTbl N0 dopmyne:

4;/ :Lu.-mf{.r)ur]. - L(L'-)h‘ff. + ‘AI t A'_) 4 A’ﬁ .+.A4’

BBOOA MO MO 3aaHUIo npenogaBaTena 1€ Ui nHble OOMNOJNIHUTENbHbIE CpeacTBa
LyMO3aLlNThblI. Coenatb BblBOAbI MO AAHHBbIM M3MepeHVIl7I N TeoOpEeTUHEeCKOro pacyeTa.

8. o OKOHYaHUKN N3MepeHNn HaxaTb kHonky "CTton" marHutodoHa. OTKIYMTb
nuTaHme npubopa PS-1202.

OTuyeT 0 paboTe AoMKeH coaepXaThb:

1. HanmeHoBaHMe 1 xapaKkTepucTuKy UccreqyemMoro Wwymsiwero obbekra u cxemy
nabopartopHon paboThl.

2. Tabn. 1 n 2, rpadmkn M3MEHEHUS YPOBHEN 3BYKA 3a Npeaenamu 3gaHnsa n BHyTpU
30aHus. Ha rpadumkax HaHecTu NMHUM HOPMATUBHOMO YPOBHS 3BYKa.

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

4. PacyeT ahheKTMBHOCTM LLUYMO3aLLMTbI, 3aaHHOW npenoaasaTenem.

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

KoHTponbHbIe BONpocChkI



1. Ha3BaTb UCTOYHUKM LLYMa B XXWUIOW 30HE.
2. Kakoe gencrBme okasbiBaeT LWyM Ha OpraHn3m yerioBeka?
3. HopmaTuBHble TpeboBaHMS K LLYMY B XWUIOW 30HE.
4. Bugpbl LLymMOB 1 eguHNLbI UX U3MEPEHUS.
5. MeToabl 60pbObLI C LLYMOM B XXMUSTOW 30HE.
6. MeToauka MsmepeHns wyma B XXUITON 30He.
7. Mopsiaok BbINOAHEHMSA paboTbI.
8. MpwuHumn paboTel Wymomepa PS—-1202.
9. MNopsgok 06paboTkn aKCNEPUMEHTAnNbHbLIX AaHHbIX.
Tabnuua 1

WNccnepoBaHue LWyMOBbIX XapaKTEPUCTUK 9KCNEPUMEHTaNbHbIX AaHHbIX MCTOYHWKOB
wyma

Bpewms YpoBeHb 3ByKa B|HOpMaTuBHbLIM ~ [Pac4€THbIN PasHocTb
MOCTOSAHHOIO [TeYeHue T; YpPOBEHb 3BYKa
lwyma T, € La aks.00n, OABA YPOBEHb 3BYyKa | YPOBHEN
Lj, ,D,EA. La,SKBs ﬂEA
Y, Aba
Tabnuua 2

WccnepoBaHne appekTUBHOCTU LLIYMO3aLUTbI

Bpemsa YpoBeHb Pac4yéTtHbin HopmaTtuBHbIN | SPPEKTUBHOCTHU
MOCTOSAHHOrO |3BYKa B YPOBEHb 3BYKa | LUYMO3aLLMThI
wyma 7, ¢ [TeveHue T, Lj, [yPoBeHb 3BYKa |Las,oks.n0n, ABA
.D.BA- LaS,SKBa -D-EA Y= La3,3KB.,ElOI'I_ LaS,SKBa
nba

NTabopaTopHasa pabota Ne4.
UCCNEONOBAHUE PAOMOAKTUBHbBLIX 3ATPA3HEHUN

Lenb pabomsbi:



1. O3HakoMneHne ¢ pmsn4ecknmMm eanHULaMmn paamoakTUBHbIX N3NYYEeHUN U
AONYCTUMbIMW [O3aMWN U3NYyYEHUS.

2. lsyyeHne meToamkn namepeHnsa MOLLIHOCTM 9KCNO3ULMOHHOW O03bl.
3. N3ydeHune aKkpaHUpyoLWKnX CBOUCTB pasfiMyHbiX MaTepuarnosB
O6Lwue nonoxeHus

MpumeHeHne aTOMHOWN 3HEPrM ANsi MPOU3BOACTBA 3NEKTPOIHEPTUN, LUMPOKOE
MCMosb30BaHNE PaaMoaKTUBHBIX M30TOMOB B Pa3fiMYHbIX 0BMacTsIX YenoBeYeCKoi
aeaTenbHOCTM (MeanumnHa, aedektockonusi, NpubopoCcTpoeHMEe, CENbCKOE XO3SACTBO U
T.M.) NOBbLILIAT BEPOSTHOCTb PAAMOAKTMBHOIO 3arpsisHeHnst MectHocTu. [Npu aTom
BO34ENCTBUIO NOABEPratTCs 3rIEMeHTbI NMPMPOAHON cpeabl, pacnonaratmLmecs Ha
3TOV TEPPUTOPMU, BO3MOXHO MoMnafaHne paauoakTUBHBIX 3arpsi3HEHWI U Ha Apyrue
TePPUTOPUM, HaNpMMep, C NOBEPXHOCTHLIMW 1 NOA3EMHbIMY BOAAMMU, C MbINbHO,
NepeHOCMON BO3AYLLIHBIMU MaccaMu, C NPOAYKTaMU MUTaHNUS U T.N.

PagnoakTnBHble U3nyyYyeHns Bbi3bIBaOT MOHU3ALUIO aTOMOB U MOJIEKY XUBbIX
TKaHen, B pe3ynbTaTe Yero NpoMCcXoauT pa3pbiB HOPMarbHbIX CBA3EN U U3MEHEHNE
XUMUYECKOW CTPYKTYPbI, YTO Bne4veT 3a cobon nmbo rmbens Knetok, nnbo mytaumio
opraHuama. [1eictBmMe MOLLHbIX 403 MOHU3MPYIOLLMX N3NYyYEHN Bbi3bIBaeT rmbenb
XVBOM Npupoabl.

Pasnuyatot cneayowime BMabl pagMoakTUBHbIX U3nyveHun anbda o, 6eta 3 ;
HenTpoHHoe N; peHTreHoBckoe R; ramma y. [lepBble Tpu BUAa U3Ny4YeHUN SBASIOTCA
KOPMYCKYNAPHBIMU U3NYYEHNAMMU, T. €. NOTOKaMK YyacTuu, ABa NOCNeaHNX -
3NEeKTPOMarHUTHbBIMU U3NYyHEHUAMMU.

Anbda - nsnydeHve npeactaBnaeT cobon NOTOK AEePHbIX OCKOSIKOB, KOTOPbIE
COCTOAT M3 ABYX NPOTOHOB U [BYX HEUTPOHOB, T. €. KXY o - YaCTULy MOXHO
paccMmaTpmBaTb Kak gpo renus. AToT BUA U3IyYeHUsa XxapaktepusyeTca caMmom
60oNbLIOW NOHN3NPYIOLLIEN CMNOCOBHOCTBIO, HO CaMOW Manown ANnHONM cBoB6oaHOrO
npobera (NpoHuKalLen cnocobHOCTLIO). beTa-nsnyyeHune - 3To NOTOK ANIEKTPOHOB U
no3uTpoHoB. OHO xapakTepusyeTcs BonbLUIEN, YEM Y a-U3NYYEeHUH, ONIMHON CBOBOAHOrO
npobera, HO MeHbLLEN NOHU3NPYIOLLIEN CMOCOBHOCTLID. HENTPOHHOE N3ny4eHne - 3To
NOTOK HEMTPOHOB. B cuny Toro, YTo 3TN YacTuLbl HE UMEIOT 3apsaa, U3 Tpex
KOPMYCKYNAPHbIX BUOOB U3Ny4YeHUss AaHHOoe obnagaeT HanbonbLuen NpoHNKaoLwen
CMOCOBHOCTbLIO, a MO MOHU3NPYIOLLEN CNOCOBHOCTU HaXOAUTCA Mexay o U B -
N3Ny4eHnsIMn

PeHTreHOBCKOE 1 raMMa-n3nyyeHns xapakTepmusyrTca HanbonbLuen NPoHNKatoLLen

CNOCOBHOCTLIO, ABMNAIOTCA ANEeKTpOMarHMTHbIMMN N3Ny4yeHnamMum Cc arinHamm BOJIH
COOTBETCTBEHHO!:

Ar=10%...10" mun i, =10™"

PaguoaktnBHble N3Ny4YeHnA Xapaktepu3yrTcAd creayrownmMmm (*)VI3VI‘-I€CKVIMVI
BEINMMYNHaMMN.



AKTUBHOCTb pagMOaKTUBHOIO UCTOYHMKA - 3TO YMUCIIO PagnNoaKkTUBHBIX pacnajos 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).

OKCNo3nUMOHHas Ao3a onpeaensitca no MOHN3auumn Cyxoro Bo3ayxa Kak OTHOLLEHUe
CyMMapHOro 3apsja BCeX MOHOB OAHOro 3Haka ~Q, co3faHHbIX B BO34yXe K Macce
BO3ayxa Am B aToM ob6beme [,=2Q/Am. EanHunua akcnoamumoHHomn gosbsl B CU - Kn/kr,
BHECVCTEMHON euHULIEN aBnseTcs peHTreH (1 P = 2,58-10™ Kn/kr).

MornoweHHasa ao3sa - 3T0 3Heprusa NHOro MOHN3NPYIOLLETO N3MNYYeHNs,
nornowéHHasa obny4yaemMbiM BELLECTBOM M pacCcyMTaHHas Ha eguHULY ero Macchbl.
[laHHas aHeprus pacxogyeTcs Ha HarpeB BeLECTBa N Ha ero onanyeckme u
XUMUYECKME NpeBpaLlLeHns. BennumHa nornoweHHon 4o3bl 3aBUCUT OT BUAaA
N3NyYEHUsI, SHEPTMM YaCTUL, AN NNOTHOCTM NOTOKA N OT cocTaBa 0briy4aemoro
BellecTBa. EanHnua nornoweHHon fosel D B CU — "rpen”, BHecucTeMHas — pag

(1 Mp=1 Ox/kr; 1 pag =1072p).

MoLHOCTb [103bl — 3TO SKCMO3ULMOHHAA UMW NOrNoLLeHHas [o3a, OTHECEHHas K
eavHuue BpemMeHun. NamepstoTca mowHoctu o3 B CU B Kn/(kr-c), Kn/(kr-4) n 1. n., unu
p/c, 'p/4 n T. N., BHECUCTEMHbIE eanHuLbl — P/c, P/4 1 T. n. nnu pag/c, pag/M n T. n.

OkBuMBarneHTHasa gosa. Npu 0bny4eHun XnBbiX OPraHM3MOoB, B YaCTHOCTU YernoBeka,
BO3HMKaOT Bruonornyeckne acpdekTbl, NOCNEeACTBUSA KOTOPbLIX NPU O4HOM N TOW e
NOrnoLeHHON A03€e He afeKkBaTHbl AN pasHbiX BUOOB nnyyYeHna. Takum o6pasom,
3HaHWe BeNUYMHbI NOTMOLLEHHOM A03bl HEAOCTAaTOYHO A5 OLEHKN pagnaunoHHON
onacHocTu. [NpuHATO cpaBHMBaTb Bronornyeckme acpdekTbl, BbidbiBaeMble NtobbiMu
NOHN3NPYIOLLNMUN U3ITyYEHUAMU, C IPPEKTaMM OT PEHITEHOBCKOrO Y raMma-mn3sny4eHun.
KoahmuymneHT nokasbiBatoLmnn, BO CKOMbKO pa3 pagnaumMoHHasa onacHOCTb AAaHHOMOo
BMAA N3NyYeHUs ANng Yyernoseka Bbllle, YeM PEHTIEeHOBCKOE N3nydYeHne npyu OAnHaKkoBOW
NnornoLweHHon Ao3e, HasbliBaeTcs koapduuneHTom KavecTBa nanydeHus K. ins scex
BMAOB KO3(PPULMEHT KayecTBa yCTaHaBMMBaeTCs Ha OCHOBaHWUS paaMobronornyeckmx
nccnegoBaHui (Tabn. 1) kBuBaneHTHas 4o3a onpeaensieTcs Kak Nnpov3BegeHne
NnornoLeHHon 0o3bl Ha KoadduumeHT kadyectsa H=K-D. EguHuua akBnBaneHTHon 403bl
- 3UBepT, BHecucTeMHasi - 63p (1 6ap= 102 3B)

Mo BENUYMHE SKCMO3NLMOHHOM A03bl MOXHO paccymTaTh MOrfOLWEHHYH0 403y
PEHTFEHOBCKOro 1 ramma-uanyyeHunin B ntobom BeLLecTBe, 3Hasi COCTaB BeLlecTBa u
3Heprnio POTOHOB. [1Na YyenoBeka, COOTHOLLUEHNE IKCMO3ULMOHHOW U NOTTOLLEHHOM 003
paBHO criegyoLemM 3HaYeHuIo:

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

Tabnuua 1

3HauyeHnsa ko3P PULMEHTOB KayecTBa pasfnUyHbIX BUAOB N3NYyYeHUs

N N N
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KoadppuumneHt
KayecTBa

1 1 1 20 3 10 7

EcTecTBeHHbIE UCTOYHUKN MOHU3NPYIOLLUX N3ITyYEHUI (KOCMUYECKME NyYn,
€CTeCTBEHHasi paanoakTMBHOCTb MOYBLI, BOAbI M BO34yXa, a Takke paaMoakTUBHOCTb,
coepxalladacs B Terie YeroBeka) co3galrT Ha Tepputopun Poccum MOLWHOCTb
3KCMO3ULMOHHOM [03bl 5...25 MkP/4 nnn gna yenoseka MOLLHOCTb 3KBMBaNEHTHOW
po3bl 0,4...2 m3s/rog (48...100 m63ap/roa).

OCHOBHbIMM AOKYMEHTaMK, ONpeaensaiowmMmMmmn paguaLmMoHHyo 6e30nacHOCTb Ha
Tepputopun Poccumn, asnstotcsa "Hopmbl pagnaumoHHon 6e3onacHoCTH

(HPB—76/78)", "OcHoBHble npaBuna paboTbl C UICTOYHMKAMU MOHUINPYHOLLNX U3NTyHEHUM
(OCIM-72/87)" n "lMpaBnna 6e3onacHon TPaHCNOPTUPOBKMN paguOaKTUBHbIX BELLECTB
(MBTPB-73)". Ha ocHoBaHWM 3TUX JOKYMEHTOB M B CTPOrOM COOTBETCTBUN C HUMU
pa3pabaTtbiBalOTCA BEAOMCTBEHHbIE 1 OTpacrneBble npasuna.

HopmupoBaHue ocyuiectengeTcsa audpdepeHUNpoBaHHO ONA pasfUYHbIX KaTeropum
obny4aembix NUL, PasnMyatroLLmMXCca NO CTENEHN KOHTaKTa C MICTOMHUKaMM
NOHN3NPYIOLLNX U3NTYYEHUIN U YCNOBUSMWN NPOXMBAHUS. YCTaHOBMNEHbI TPU KaTeropum
obny4aembix nuu;

kateropus A - nepcoHan (nvua, KoTopble NOCTOAHHO UMY BPEMEHHO He-
NOCPEeACTBEHHO paboTalT C UCTOYHMKAMUN NOHU3UPYIOLLNX N3MYyYEeHUR);

kaTeropus b - orpaHMyeHHasa YacTb HaceneHus (nuua, KoTopble He paboTatoT C
NCTOYHUKAMM M3IyYEHWI, HO MO YCNOBUSAM NPOXMBAHUS UK pasMeLLeHns pabo4mx
MEeCT MOryT noABepraTbCs BO3AENCTBUIO PaaNOaKTUBHbIX BELLIECTB; K 9TOW KaTeropun
OTHOCATCS PabOTHMKN NPEANPUATUI UNN YYPEXAEHUN, TAe McnonobayrTcs
pagnoakTBHbIE BELLECTBA, a Takke YacTb HaceneHus, NpoXuearoLLasi B 30He
HabnogeHus, Hanpumep okono AJC);

kaTteropus B — HaceneHne obnactu, kpasi, pecnybnunkm, CTpaHbi.

B peanbHbIx yCnoBusX pasnuyHble 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 penpoayKkuum), KpacHbIN
KOCTHbIN MO3Tr, KO || — MblLybl, WNMTOBUAHAS Xenesa, XNpoBas TKaHb, NeYeHb, NOYKK,
ceneseHka, XXenygodHO-KULWEYHbIV TPakKT, Nérkne, XpycTanvik rnasa v apyrme opratbl,
3a VICKIIOYEHnEM TeX, KoTopble oTHeceHb! K | 1 lll rpynnam; K [l — KoXXHbIM NOKPOB,
KOCTHasi TKaHb KUCTUW, Npeansiedbs, rofieHn u CTonbl.

B 3aBMCMMOCTM OT TPYNMbl KPUTUHECKUX OPraHOB B Ka4€CTBE OCHOBHbIX JO30BbIX
npegenos Ans kateropum A yctaHaBnNuBalTCH npederibHo gonyctumas go3a 3a
kanengapHoeii rog (MMA4), a ana kateropun b — npegen o3kl 3a KaneHgapHbIA rog
(NAQ). Cytb pasnuuuna mexay MAa0 v Nna s rom, yro N4 He moxet 6bITb NPEBbILLEHA HX
Yy KOro 13 nuu kateropmm A, ncknovas ocobble cryydyaun. Ecnm ncxogutb n3 manbix
3HavyeHun N, a cnegoBaTenbHO, U CBA3AHHOIO C HUM Marioro 3Ha4YeHust pucka, 1o
HekoTopoe npesbiweHne NI y otaenbHbIX MHANBNAYYMOB KaTteropun b Bcnegcreme
€CTECTBEHHbIX Pas3NUYNin B YCNOBUAX XU3HN CYMTAETCA JONYCTUMbIM U HE CO30aET



Kakon-nnbo AOoMNONHUTENbHOW OMacHOCTU AN o6LecTBa B LIeSIOM U Ang OTEeNbHbIX
WHAMBUOYYMOB B YaCcTHOCTW. FofoBble npeaenbl 06ryyYeHns npueseaeHsl B Tabn. 2.

Tabnuua 2

"onoBow go3oBbI Npeaen obnyyeHus, m3s (63p)

. . ['pyIimna KpUTHYECKUX OPraHoB |
["ooBoI 1030BBIN TIpeae
I 11 | 111 |
JJ1 nnst mun kareropuu A 50 (5) 150(15) 300 (30)
| T anst s kareropun B | 50,5 | 151,50 [ 30(3) |

YpoBeHb BO3MOXHOIo 0651y4eHus nuu, kateropmm b oueHnBaeTcst No JaHHbIM O
3HAYEHUN MOLLHOCTUN [03bl N3NyYeHMs B Pa3fIUYHbIX TOYKax 30HbI HabnoaeHus,
BENMYMHE pafgMOaKTUBHbIX BbIBPOCOB, aKTUBHOCTM OGBHEKTOB OKpYy>KatoLLen cpeabl
(moYBbI, pacTUTENBLHOCTU, BOAbI, BO3ayxa). [Ansa nvuy kateropumn B obnyyeHune He
pernameHTupyetcs. OrpaHmyeHne obnyyeHna HaceneHnsa ocyLecTBnaeTca nyTém
HOPMMPOBAHMWS NN KOHTPOMS PaAMOaKTUBHOCTM OOBHEKTOB OKPY>KatoLLEN cpeabl,
BKIIOYasa NpoAyKTbl MUTaHUSA, BbIOPOCHI paanoOakTUBHBIX MPOAYKTOB NPU TE€X UK UHbIX
TexHonornyecknx npoweccax. lNpu atom pernctpmpyetcs noboe npesbilleHne
€CTeCTBEHHOro ooHa.

B cBs3M ¢ 0COBGEHHOCTSAMN NUTaAHUSA B Pa3fNYHbIX permoHax ctpaHbl B HPB—76/87 He
yCTaHOBIIEHbl €ANHbIE JOMYCTUMbIE KOHUEHTpauMm paguoHyKnNnaos B NULLEBbLIX
npoayktax. B cny4yae BO3MOXHOro noctynneHns paguoHyKknMaoB C NULLEn Unm Bo4oM
NX BENUYMHA pernameHTnpyeTcsa Takum obpasom, 4Tobbl X CyMMapHOE KONMYeCTBO,
nocTynarollee B OpraHn3m C NMTbEBOW BOAOW, BObIXaeMbIM BO34YXOM U NULLEBLIMA
npoaykTamu, He npesbiwano npegena rogosoro noctynnenuna (MNM).

Mpwn akcnnyaTtaumm ASC HanbonbLuMi Bpen NPUHOCAT NPUPOAE ra3oasapo30sibHble
BbIOpOCHI. 3TN BbIBPOCHI OCYLLECTBNAITCA YePE3 BbICOKME NCTOYHUKN (TPYObI) C Lienbto
MaKkcuMManbHoro pastasneHunsa nx B atmocgepe. OCHOBHbIM MEPONPUATUEM,
HanpasIieHHbIM Ha CHWXeHWe BpeaHoro BnuaHusa ASC Ha OKpyXartoLLyto cpeay,
ABNSAETCHA KOHTPOMb 3a NpeAenbHO aonycTumMbiM Bbibpocom (M0B), 1. e.
MaKCMMarsbHbIM KOSIMYECTBOM pafMOaKkTUBHbIX BELLECTB, BbiDpacbiBaeMbIX Yepes
MCTOYHWK A4aHHOW BbICOTbI, MPU YCNOBUN, 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 cneumnanbHbIMUM pacTBOpaMu C NocreayowmM c6opom XnakocTu 1
3aXOPOHEHMEM €€, a TaKKe CHATUEM BEPXHErO Cosl MOYBbl U 3aXOPOHEHNEM €TO.

OnucaHue nabopaTtopHOMN YCTaHOBKU

O6wwmin Bng nabopaTopHOM YCTAHOBKM MO UCCEAOBAHUIO PaaNoaKTUBHbBIX
3arpsasHeHun npeacTtasned Ha puc. 1.

CteHa umeeT B CBOEM COCTaBe KOHTeVIHep 1c pPaanoakTMBHbIM NCTOYHUKOM, B
Ka4eCTBe KOTOpPOro ncnoJib3yeTcs paﬂ,VloaKTVIBHbIVI n3oron, VICI'IyCKaI-OLLl,VII7I



6eTtavactuupl, npudop tvna ArM-56 2, namepsowmin MOWHOCTb 3KCMO3ULMOHHON 403bl,
Habop 3aLLMTHBIX 3KPAHOB 3 M KOHTENHEpPbI ¢ Npobamu 4.

Mpnbop AM-56 cocTonT n3 nameputensbHOro nynbTa, NnepeaHasa naHenb KOTOPOoro
npvBedeHa Ha puc. 2, 1 30H4a, COeANHEHHOrO ¢ NynbToM kabenem. Ha nepeaHen
NaHenu N3mMepuTenbHOro NynbTa PacnonoXeHbl CTPENOYHbIN MHAMKaTop 1, Tymbnep
"OcB." 2, nepekntoyaTens nogananasoHoB 3, kHonka "Cbpoc" 4 n pykosaTka
noteHuymomeTpa "Pexunm" 5. Nprubop nmeet ceMb noganana3oHOB U NO3BONSET
N3MepPATb MOLLHOCTb 3KCMO3MLUMOHHOM A03bl ramMma- 1 6eta-nsnyderHui ot 0.05 mP/y go
200 P/4, nokasaHust OTCHUTLIBAKOTCA MO LWKane ¢ nocrneaywmm YMHOXEHNEM Ha
COOTBETCTBYHOLLMI KO3 PULMEHT NnogamManasoHa. Hanpumep, nepekntodartesb
nogananasoHa HaxoaAaTcs B NosioxkeHun cooteeTcTByowem |l nogananosony. MNMpu
9TOM py4dKa nepekndartens nokasbiBaeT Ha koadduumeHT 100, ctpenka npubopa
yCTaHOBUMAaCb HANPoOTUB Lndpbl 3, criegoBaTenbHO, NokasaHna npubopa cooTBeT-
cteytoT 300 MP/u.

Mpnbop He nmeeT "0bpaTHOro xoga" CTpesnku MHAMKaTopa npy neperpy3oyHbIx 06-
nyyYeHusx, Ans Bo3spaTa CTPESKU Ha HyNb HEOBX0ANMO HaxaTb KHoMKy "Cépoc".
Tymbnep "OcB." NnpeaHasHayeH A4ns NoACBETKM LKarbl BO BpEMSI UIBMEPEHUSI B TEMHOE
BPEMS CYTOK.

!
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Puc. 1. O6bwmn Bng nabopaTtopHoro creHaa

o

Puc.2. BHewHwn Bua npubopa AM-56



30HJ repMeTUYEH 1 MMeeT uunuHapudeckyto oopmy. B 3oHOe nomeLleHbl
rasopaspsaHble CHETYMKN U OpYrve 3NeMeHTbl CXeMbl, KOTOpPble 3alLMLLEHbl CTallbHbIM
KOpnycom.

OTOT KOPNyC UMEET OKHO, 3aKkNneeHHoe BOAOCTONKOW NIIEHKON. 30HA nmeeT
NMOBOPOTHbIN 3KPaH, KOTOPbIM B NOnoXeHun "b", COOTBETCTBYOLLEM U3MeEPEHUIO BeTa-
N3ry4eHusi, OTKPbIBAET OKHO.

[na npoBepku paboTocnocobHOCTU NPMBOP YKOMMMEKTOBAH KOHTPOSbHbIM
nctodHnkoM Sr¥, Y, yebIHOBNEHHBIM Ha KpbILLKE dyTrsSPa U 3aKpbITbiM NOBOPOTHBIM
9KpaHOM.

[na 3ByKOBOM MHAMKaUUM NpeayCMOTPeHbl TenedoHbl, KOTopble MoryT
NOAKIYaTLCSA K M3MepuTeribHoMy nynbTy. [pu n3amepeHnn MOLHOCTY A03bI B
TenedoHax CNbIWHbI WeNYKK, NPU4eM 4YacTtoTa crefoBaHNS LWEN4YKkoB 3aBUCUT OT
BEMNNYMHbI MOLLHOCTU, NPW BOMbLUMX 3HAYEHNAX N3MEPSEMOro NapameTpa LeNYKu
MOFYT NepenuTn B CMIOLIHOW TPECK.

MogroTroBka npubopa Kk paboTe.

Pyuky "Pexum" noBepHyTb NPOTMB YacOBOW CTPESIKM A0 ynopa. PykosTka
nepeknyaTens noganana3oHoB AoMMkHa ObiTb B nonoxeHuu "Boikn.". Nocne
BKITOMEeHUSA Npubopa B ceTb pyyKy NepeknoyaTens nogaManasoHoB NepeBecTu B
nonoxenwune "Pex.". MNMporpeTb npubop B TeveHme 5 muH. [naBHO BpaLlas pyyky
noteHunomeTpa "Pexnm" no yacoBomn cTpesike, yCTaHOBUTb CTPESKY Ha MeTKY LuKanbl.
Hanee Heob6xoammo npoBepuTb paboTocnocobHOCTL Npnbopa Ha Bcex noaananasoHax,
Kpome nepBoro. [1nsi 3TOro OTKPbITb KOHTPOSbHbLIN UCTOYHUK, BpaLlasa 3aLMTHYHO
NNacTUHy BOKPYr OCW, 3aTeM NOBEPHYTb 3KpaH 30HAa B nonoxeHwe "bB" n ycraHoButb
30HA TakK, YTOObl MICTOYHMK HAXOAMNCS HaNPOTMB OkHa. PaboTocnocobHocTb npubopa
npoBepseTcs no wenykam B TenedoHe. [pu aToM cTperka nHankatopa SOSmKHa
3alKanmBaTb Ha LWeCTOM 1 NATOM NoAaananasoHax, OTKIOHATLCA Ha YeTBEPTOM
nogavanasoHe, a Ha TpeTbeM 1 Ha BTOPOM noaananasoHax MOXeT He OTKNOHATLCS U3-
3a HeOCTaTOYHOW MOLLHOCTU 003bl KOHTPOSbLHOrO NcTo4HMKa. Mprnbop rotos Kk paboTe.
3aKpbITb KOHTPOSIbHbLIN UCTOYHUK 3KPAHOM.

KoHTelnHep npeacraBnseT cobom CTanbHOM SALWMK C KPbILLKOW, TOMLWMHA CTEHOK
obecneymBaeT NonHyt 6e3onacHOCTb CTYAEHTOB.

Habop 3alMTHbIX 3KpaHOB BKIHOYAET 3KpaHbl U3 pasnnyHbIX MaTepuanos: daHepa,
MeTannmM4yeckue nNnacTuHbl, KApTOH 1 T.M. Habop BkNoyaeT Takke Npobbl C rpyHTamm
pasnnyHoOro cocTaea.

TexHuka 6e30nacHOCTM NpU BbINOJIHEHUN PaboThbl

1. MpucTynaThb K BbINOIHEHUIO AKCNEPUMEHTANIbHON YacTy paboTbl TOSNILKO Nocne
N3y4YeHUs HaCTOALLNX MeTOOMYECKME YKa3aHUN.

2. MNepep BkNoYeHneM npmbopa B aNeKTPOCETb OCMOTPETbL COEANHUTENbHbIV
NpoBOA4, PO3ETKY U BUSIKY.

3. OTKpbIBaTb KPbILLKY KOHTEAHEPA C PaANOAKTUBHBIM MCTOYHUKOM U Kpynamu
TONbKO MPW BbINOSIHEHUN 3KCNEPUMEHTA.



BHUMAHMUE! Bo Bpemsa nepepbiBoB B paboTe KpbiwKy koHTenHepa 3AKPLIBATD.
4. He gonyckaeTca 3arpoMoxaeHne nabopaTopHOro creHaa.

5. ACTOYHMK n3ny4eHust B pykun He OpaTb, HE KOBbIPATb NOCTOPOHHUMU NPEAMETAMMU.
6. OTKpbIBaTb KOHTPOSbHbIA MCTOYHMK TOMBKO NPpU NpoBepke npubopa.

7. Bce namepeHus npoBoauTb B CTPOroM COOTBETCTBUU C pasgesniom "lNopsagok
BbINOSIHEHUA paboTbl".

8. MNpw 06HapyXeHNV NOBPEXOEHUS NN HEMCNPABHOCTU Npubopa 0CTaHOBUTL
BbIMNONIHEHME paboThbl N ONOBECTUTL NpenofaBaTens N nabdopaHTa.

9. NOCIJIE BbIMOJIHEHMA PABOTbI TWWATENIbHO BbIMbITb PYKN!

Mopspok BbinoONHeHNA paboThl

1. MoaroTtoButb Npmnbop AMN-56 k paboTe.

2. NA3amMepuTb MOLLHOCTb 3KCMO3MUMOHHON 403bl oHa. CaenaTb BbIBOA.

3. OTKPbITb KPbILLKY KOHTENHEPA. YCTAaHOBUTL 3KpaH 30H4A B NonoxeHune "b",
pacrnonoXuTb OKHO 30HAa Ha pacCcTodAHUN 1...3 CM OT KOHTENHepa U U3MepuUTb

MOLLHOCTb 3KCMO3ULIMOHHOW A03bl B 3TOM TouYke. [laHHble 3aHecTn B Tabn. 3.

4. He nsmeHss pacctosHMs OT 30H4a 40 KOHTENHepa, yCTaHOBUTb NooYepeHO
9KpaHbl U U3MEPUTb MOLLHOCTb A03bl. [laHHble 3aHecTn B Tabn. 3.

5. NiccnepoBaTtb KOHTEMHEPBI C NPOBaMn N 0BHaPYXUTb CaMyto 3arpA3HEHHYHO NPo-
6y. NamepuTb MOLHOCTb 3KCNO3ULMOHHON 03bl. [laHHble 3aHecTn B Tabn. 4. Coenatb
BbIBOA,.

6. Bblkntountb npmnbop. TwaTenbHO 3aKpbITh KPbILKY KOHTENHEPA.

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

}] :lD(} - DU,BK_G,IJ 100
D, o

OT1yeT 0 paboTe fonXkeH copgepxartb:

1. HasBaHue paboTbl n onpeaeneHune uenun padboTsi.

2. OnpegeneHne punsnyeckon BeNNYNHLI U 403 paguauunun.
3. Tabn. 3, 4 ¢ HeobxoaUMbIMKU BbiBOJAMMW.

4. 'padmkn 3aBNCUMOCTUN 3D EKTUBHOCTU IKPAHUPOBAHMSA OT TOSLLUHBI 9KpaHa
BUHUNMAcTa.



KoHTponbHbIe BONpocChkl

1.

2.

(o]

Buabl pagnoakTuBHbIX U3Ty4eHUN.

dursmyeckne BENNYMHbI N eOUHNLBI N3MEPEHNS U3MYYEHUN.
. HopmunposaHne pagnoakTuBHbIX U3NYyYEHUN.

. Onpegenenuve kateropmm obny4yaembix nuy,.

. OnpegeneHune rpynn KPUTUYECKNX OPraHoB.

. Pasznnune N4 v .

. Onpeaenexne npegenbHO AONYCTUMOrO BbiGpoca BELLECTB.

. YcTtponcteo npubopa [I1-56.

. MogroTtoBka npmnbopa AlM-56 k paborTe.

10. MNMopsaok BbINONHEHUSA paboThl.

Tabnuua 3

Pe3yJ'IbTaTbI n3MepeHnAa MOLLHOCTN SKCMNO3NLMOHHBLIX 003

YcnoBus XapakTepucTuka 3kpaHa  [MoONIHOCTh

3KCIO3ULIMOHHOM JT03HI,

D¢ hHeKTUBHOCTH

U3MEPCHUS MP/q SKpaHupoBaHus, %

|1. be3 skpana | |I{0= | |
|2. C skpanamu | | | |
2.1 | o= | |
22 | Moop= | |
... | Wosp.3= | |
| | Woowpa= | |
| | |ﬂ0~3l<p.5= | |
| | lo.p.6= | |
| | |H0-3Kp-7: | |
| | |ﬂ0~3l<p.8= | |
| | |ﬂ0~3l<p.9= | |
| | Lo s 10= | |
2.11 | oo 11= | |

Tabnuua 4

PesynbTaTtbl nccnegoBaHmsi MOLLHOCTM 3KCMO3MLMOHHOW 403bl MPOAYKTOB NUTaHUS,
MP/y



[TpoGa Nel [TpoGa Ne2 [TpoGa Ne3 [TpoGa Ne4

NabopaTopHasn paborta Ne 5

NCCINEOOBAHUE COAEPXAHUA BPEOHbLIX TASOOBPA3HbLIX BELWWECTB B
ATMOCO®EPE

Llenb paboTbi:

1. I3yuntb MeToAbl KOHTPOMS M HOpMaTUBHbIE TPEGOBaHNSA K coAepXKaHUo BpeaHbIX
ra3o06pasHbIX BELLECTB B aTMOCHEPHOM BO3AYXE.

2. NccnepgoBaTh copepkaHue BpeaHbIX rasoobpasHbiX BELECTB U AaTb MrMeHNYeCcKyo
OLIEHKY BO3AYLLHOW Cpefbl HaceneHHbIX MeCT.

a3oobpasHble BelecTBa, BbigenstoLumecs B aTMocdepy, OTHOCSTCS K BpeaHbIM
NPON3BOACTBEHHbLIM (bakTopaMm, Tak Kak Npu BO3OENCTBUM HA OpraHM3m YernoBeka
NpuBOAAT K 3aboneBaHnsM. Crie4cTBneM AeNCcTBUS ra3o00pasHbIX BELLECTB MOryT
ObITb TaKKe OCTPble UK XPOHMYeckne oTpaeneHus. Octpas doopma oTpaBneHus
BO3HMKAET Npu KpaTKOBPEMEHHOM OENCTBUN Ha OpraHn3M BpeaHbIX BELECTB
OTHOCMUTENBHO BbICOKMX KOHLIEHTPALUI; XpOHUYeckas bopma OTpaBfeHun pa3BrBaeTcs
npw ANUTENbHOM BO3OENCTBUM MarbiX KOHLEHTPALMI BpedHbIX BELLECTB, KOTOpble
CNocobHbI MOCTENEHHO HaKanIMBaTbLCS B OpraHuM3me.

BpepaHble razoobpasHble BelecTsa NOCTynatT B OPraHM3m Yepes opraHbl Abl-
xaHus (okono 95% Bcex OTpaBrieHnn), Xenyao4HO-KULWEYHbIN TPAKT (0T 3arpsi3HeHUs
PYK NPV ee N KYpPEHUU) UITN KOXKHbIE MOKPOBbI (A4bl, XOPOLLO pacTBOPUMbIE B Xupax).

Mo xapakTepy BO3OENCTBUSI HA OpraHM3M BpeaHble ra3o00pasHbie BellecTsa
noapasgensoTcs:

1) 0O EeTOKCUYHbIE, AENCTBYIOLLNE HA LIEHTPANbHYH HEPBHYKO CUCTEMY, KPOBb,
KpOBETBOPHbIE OpraHbl (CepoBOAOPOA, apoMaTUYeCcKne yrineBoaopoabl, OKCug,
yrnepoaa v ap.);

2) pasgpaxatoLume, Bbi3blBaloLLME pasgpaxeHue Crim3ncTbix 0b6onoyek rnas, Hoca u
ropTaHu, AENCTBYIOLLME Ha KOXY (Napbl KUCMNOT, OKUCHbl a30Ta, CEPHbIA U CEPHUCTbLIN

aHrugpuabl v ap.);

3) ceHcMOUNM3NpyoLLME BELLECTBA, KOTOPbIE MOCINE OTHOCUTENBHO HEMPO-
JOMKNTENbHOrO BO3ENCTBUA Ha OPraH1M3M Bbi3bliBalOT B HEM MOBLILLEHHYIO YyB-
CTBUTENbBHOCTb K 3TOMY BELLECTBY (anbaernabl, apoMaTUieckue aMmmHOCOeaNHEHNS U

Ap.);

4) KaHUepOoreHHble, NPUBOASLLNE K Pa3BUTUIO 31TIOKA4YECTBEHHbIX ONyX0onen (NPoayKTbl
neperoHkn HedTn, 6eHson, 6eH3nanH n ap.);

5) MyTareHHble, Bbi3biBalOLLME HApyLUEHNE HACcNeACTBEHHOro annapaTa YenoBeka
(mapbl pTyTH, CBMHUA, OKCUA 3TUMEHa u ap.).



TOKCUYHOCTb BpeaHbIX BELLECTB U UX AeNCTBME Ha OpraHn3M ornpeaensioTcs
6onbLWMM YMCIOM (DaKTOPOB, U3 KOTOPbIX OCHOBHbLIMU SIBNSIOTCA (PU3NKO-XUMUYECKNE
CBOWCTBA BeLLECTBa, BHELLHWNE YCIOBUS, MPOAOIKUTENbHOCTL BO3AENCTBUS, U, Npexae
BCEro, KOHLeHTpaLus.

B Hawel cTpaHe paspaboTaHbl 1 yTBEPXAEHbI CAHUTaPHbIE HOPMbI NpeaenbHO-
ponyctumMbix koHueHTpauum (MOK) BpeaHbIX BelwecTs, coaepXaLlmxcsi B BO34YLLHON
cpefe HaceneHHbIX MecT.

CornacHo CH 3086—84 («[INpegnenbHoO AONYCTUMbIE KOHLIEHTPALUUKM 3arps3HSoLmMX
BELLECTB B aTMOCHEPHOM BO3yXe HACEIIEHHbIX MECT») COAEepXXaHNe BpeaHbIX
BELLECTB B BO3[yXe HaceneHHbIX MECT He JOITKHO NpeBblllaTb YCTaHOBMEHHbIX
3HadveHun MNAK m.p. n MAK c.c. (cm. nnaHwer).

Mo cTeneHn BO3OeNCTBUA Ha OpraHM3M BpeaHble BeLlecTBa noapa3faensoTcs Ha
yeTblpe knacca onacHoctu (FTOCT CCBT 12.1.007-76 «BpegHble BellecTBa.
Knaccudumkauma n obwme tpeboBaHna 6e3onacHOCT»):

1-1 Knacc - BeLlecTBa Ype3Bbl4aMHO ONacHbLIE;
2-1 Knacc - BelllecTBa BbICOKO OMacHbIE;
3-1 Knacc - BellecTBa YMEPEHHO OrnacHbIE;

4-1 Knacc - BellecTBa Mario ornacHbie.

Knacc onacHocTu BeELLECTB YCTaHaBNMBAETCS B 3aBUCMMOCTU OT onpeaeneHHbIX
HOPM U NoKasaTenen, OCHOBHbIE U3 KOTOPbIX NpeAcTaBneHbl B Tabn. 1.

B 3aBucMMOCTM OT Knacca onacHOCTU BeLEeCTB OCYLLECTBNAETCH UX KOHTPOSTb
B BO34yXxe paboymx 30H:
HenpepbIBHbIN KOHTPOMb — ANns BewecTB 1 - 2-ro knaccos ONacCHOCTH;

nepuoanyecKknin KOHTPOSb — AN18 BeLlecTB 3 1 4 knaccos onacHocTu. K metogam
KOHTPOIS NpeabsBnsoTCca onpeaeneHHble TpeboaHms. OHn

JOJTKHbI:

— cogepxaTb ykasaHusi no oTbopy npob n npoBeaeHnto aHanunsa, obecneymsatoLme
AOCTOBEPHOCTb pe3ynbTaToB KOHTPOSS;

— npeaycmaTtpuBaTb NpoBeAeHne oTbopa Npob npu xapakTepHbIX NPOVM3BOACTBEHHbIX
YCNOBUSAX C Y4ETOM OCHOBHbIX TEXHOMOMMYECKMX NPOLLECCOB, MCTOYHWUKOB BblAeNeHMs
BpeAHbIX BELLEeCTB, (DYHKLUMOHNPOBAHUS TEXHOMOMMYeckoro o6opyaoBaHus
CaHUTapHO-TEXHUYECKNX YCTPOMNCTB.

YyBCTBUTENBHOCTb METOA0B M NPMBOPOB KOHTPONSA HE JOMMKHA ObiTb HUXe 0.5
ypoBHs NOK; norpewHocTb He npeBbiwaTh + 25% OT onpefeneHHon BenMyuHbl. Ans
aHanunsa razoobpasHbIX BELLECTB B BO34yXe NPOMbILLSIEHHbIX NPEeANPUSATUA Yalle BCEro



NPUMEHSAOTCA CrieayoLime MeToabl, NO3BONSAIOLINE ONpeaenaTb Manble KonmyecTsa
BpeOHbIX BELECTB B Ntobom obbeme Bo3ayxa:

1. OnTuyeckue - KanopmumeTpusi, HedpenomMeTpusi, CNEKTPOPOTOMETPUS, Nto-
MUHECLIEHTHbIN U CneKTpanbHbIn aHanu3abl. MNprnbopbl KOHTPONS:
doTtoanekTpokanopumetp ®IK-60, cnektpodotomeTpbl CP-16, CO-17, CP-18.

2. QneKkTpoxnMmnyeckme - nonsiporpadcus, KyrioHOMeTpusi U ap.

3. Xpomatorpaduyeckume - XMaKocTHas, ra3oBas, bymaxHasa 1 TOHKOCMOMHas
xpomatorpadums. Mpubopbl KOHTpons: xpomatorpadbl JIXM, «Jlyu», XI-8 «LiBeT».

OpHako Bce 3T MeToabl onpeaeneHnsi BpeaHbIX BELWEeCTB B aTMOCHEPHOM
BO3ayxe TpebyoT AOBOSbHO 3HAYMTENBHOIO BPEMEHW Kak Anst oTbopa npob, Tak n ansa
npoBeaeHns aHanunsa. OHK, Kak NpaBuno, He AT BO3MOXHOCTU CBOEBPEMEHHO
YyCTaHOBUTb MOBbILIEHME KOHLUEeHTpauun. B nocneaHem cnyyae 6onee yaob6Hbl (XOTS 1
MeHee TOYHbI) BbICTPbIE (SKCMPECCHbIE) METOAbI, B OCHOBE KOTOPbLIX NOYTU BCerga
nexar LUBETOBbIE peaKLmu.

Bce akcnpecc metoabl MOryT 6bITh pa3geneHbl Ha Tpy rpynnbl:
1) KanopumeTpua pacTBOPOB MO CTaHO4APTHLIM LUKanam;
2) KanopumeTpus ¢ NPUMEHEHNEM peakTMBHOW Bymaru;
3) NUHENHO-KaNoOpPUCTUYECKUI METOL, C NPUMEHEHNEM MHANKATOPHBLIX TPYOOK.

OnucaHue nabopaTopHOM YCTAHOBKU U KOHTPOJSIbHO-U3MepPUTESNbHbIX
npmnoopos.

JTabopaTtopHas yctaHOBKa COCTOMT M3 5-TU CTEKNSHHbIX KONG, UMUTUPYIOLLMX
BO34YyLUHYO cpeay u npubopa akcnpecc-metoaa YI-2 (yHuBepcanbHbIn
razoaHanmsaTop) ¢ HeobxoauMbIMKU AN ero padoTbl NpuHaanexHocTamu. Konbbl
crpynnupoBaHbl Mo 3agaHuam: 1, 2 n 3 konbbl COOTBETCTBYIOT NEPBOMY 3a4aHuUI0; 4 —
BTOpOMYy; 5 — TpeTbeMy. HoMmep 3agaHunsa ykasblBaeTcsa npenogasaTenem.

YHuBepcanbHbIn razoaHanmsatop YI-2 asnsertca npubopom akcnpecc-metTona
KOHTPOSIS NMMHenHo—Kanopuctudeckoro metoga. OH npegHasHayeH anga onpeneneHuns
BpeAHbIX MapoB U ra3oB: CEPHUCTOro aHrMapuaa, aueToHa, OKMCH yrnepoaa,
cepoBoopoaa, Xropa, ammuaka, OKMCNoB a3oTa, 3TUMOBOro cnupTa, 6eH3unHa,
BGeH3ona, Tonyona, kcunona, aueTuneHa, yrneso4opoaoB HedTH, METUITOBOrO CNnpTa,
STUNOBOro ahmpa, XNopucToro 3dmpa, XNOpncToro BOAOPOAA, ABYOKUCH Yrriepoaa,
TPUXINOP3TUIEHA.

[puHyun paboms! ra3oaHanM3aTopa OCHOBaH Ha U3MepPEHUM ONUHbI
OKpalLeHHOro cTonbuka, Nony4YeHHoro B NpPoLiecce npocacbiBaHUS Yepes MHan-
KaTOpHYI0 TPYGKy onpeaeneHHoro oobema Bo3ayxa, cogepikallero BpeaHble NpUMECH.

lMpocacbiBaHMe BO3ayxa OCyLLECTBSAeTCs BO34yX03ab0opHbIM YCTPONCTBOM.
[nuHa okpalleHHOoro ctonbuka MHAMKaTOPHOro NopoLUKa B Tpybke nponopumoHarnbHa
aHanusnpyemomy rasy n namepsieTcs no Lkane, rpagynpoBaHHoON B Mr/m3.
MorpeLlHoCcTb NokasaHnn npudopa He JomkHa bbiTb 6onee + 10% OT BepXHero



npegena kaxagou wkanbl. [pegensl usaMepeHnn aHannsnpyemblx rasos (napos) u

— NPOAOIHKUTENBHOCTL NPOBEAEHNS OQHOO aHanuaa, a
Takke Tpebyemble 06beMbl NpocacbiBAaEMOro Bo3ayxa
ONA ra3oB NpuBedeHbl B Tabn. 2.

["asoaHanusaTop YI-2 coctouT m3
BO34yXx03abOpHOro yCTpOMCTBa CO CbEMHOWN NOACTaBKOM
ONSA WKan WTOKOB, U3MEPUTENbHbIX LWKan, MHANKaTOPHbIX
TpyboK, mnbTpyroLmMX NnaTpoHOB N Habopa

1 MpuHagnexHocTen, HeobxoaMMbIX A4S NPUTOTOBMEHUS
TpybOK 1 NaTPOHOB.

Bo3dyxo3abopHoe ycmpotcmgo. OCHOBHOW
4YacTbl BO34yx03abOpPHOro yCcTponcTBa ABNAeTcs
PE3NHOBbLIN CUNBbMOH C PACMNOSNIOXEHHBIM BHYTPU HEro
MeTannMyeckum CTakaHoM, B KOTOPOM HaxoauTCs B
CXXaTOM COCTOAHUN NpyxuHa. MNpoaoneHbIN pa3pes
BO34yX03abOpPHOro yCTpoMCcTBa nokasaH Ha puc. 1.

y—— 4 B 3akpbITON YacTu kopnyca noMeLlaeTcs pe3vHOBbIN

‘ll — cunbdoH 1 ¢ gBymMSa donaHuamMmm n npy>xkuHon 2. Ha

' BEpxXHeu nnarte pacrnornoxeHa HenoaBmxHas BTyrnka 6 aons
HanpaBneHus WTOKoB 3 curbdoHa Npu ero paboTe B LUTYLEP, HA KOTOPbIN ogeTa
pe3nHoBas oTBoAHas Tpybka 7. B LeHTpanbHON YacTu nnatbl HA HENOABWKHOWN
HanpaBnALWEN BTYNKe 6 HaXoanTCs cTonop 5 Anga ukcaumm WTokoM obbema
3abupaemoro cunboHOM BO3ayxa. 34ecCh Xe nmeeTcs oTBepcTne 9 ansa XxpaHeHns
lWTOKa 3, BCTaBKa C ABYMS yrnybneHnsamn 4 n nogcraBka co wwkanamm 8.

Mccnegyembin BO3AyX NpocackbiBaeTCs Yepes MHANKaToOpHY TpybKy nocne
pacTsHXEeHUA NPYXMHbI 2 LUTOKOM 3 (CUITbd)OH Npu 3TOM CxumaeTcs). Ha rpansax (noa
rofIOBKON LWITOKa) 0603Ha4YeHbl 06beMbI NpocackiBaeMoro Bosayxa. Ha
LUUNIMHOPUNYECKON NMOBEPXHOCTYU LUTOKA UMEITCS YeTbipe NPOAOSNbHbIE KaHABKM, KaXKaas
C AByms yrnybneHnamm ans gukcaumm obbema npocacbiBaeMoro npu aHanuse
BO34yxa.

U3smepumernbHbie wkasbl. Jns Kaxgoro rasa B 3aBUCMMOCTU OT Npeaenos
N3MepPEHNA NMEIDTCA OfHa UNK ABe LiKasnbl, NporpagynpoBaHHbie B Mr/mM3. Ha kaxxagown
LIKane ykasaH ras n obbem npocacbiBaemoro Bo3ayxa B mn. [pu npoBeaeHnn aHanmsa
06beMbl NpocacbiBAEMOro BO3yxa, ykasdaHHble Ha rofioBke LUTOKa U LWKane, no
KOTOPOW NpPOBOAMTCA OTCYET, AOSMKHbI COBMNaaaTh.

UNHAukamopHbie mpybku. NhankaTopHas Tpybka Ansi KONMYECTBEHHOrO aHanm3a
npeactaBnseT cobomn cTeknsaHHyro TpyoKy anuHon 90-91 MM, 3anonNHEHHY0
NHOWKaTOPHbLIM NopoLUkoM. NMocnegHun 3ackinatoT B TPYOKY Yyepes creumanbHyo
BOPOHKY C OTTSIHYTbIM KOHUOM. [Ansa pmkcaumm nopoulka B Tpybke ¢ 060MxX KOHLIOB B
Hee BCTaBNAT BaTHblE TaMMOoHbI. [1vHa ynnoTHEHHOro NopoLlKka B Tpybke AomKHa
cocTtaBnatb 68 - 70 mm. O6Lwmi BUO NPUroToBNEHHOW AN aHanusa Tpyoku
npeacTaBneH Ha nnaHweTte nabopaTtopHom paboThbl.

Qunbmpyrowue nampoHsl. PunbTpytowme NaTpoHbl NPeACTaBNSOT coboin
CTeKNsiHHblE TPYOKM AnameTpom 10 MM C NepeTsikkamu, Cy>KeHHble ¢ 060MX KOHLLOB U
3arnosiHeEHHbIE COOTBETCTBYHOLLUMMW NOrMOTUTENSMU, MOPOLLKAMMW, CRY>KaLLMMK ONs




ynaBrnvBaHus NIPUMeECEN, MeLLalLLMX ANs onpeaeneHns rasa. lNMopoLky B naTpoHe
yOEPKMBaKOTCA TaMNoHaMu U3 rmpockonuyeckor BaTbl. OBLMIA BUA CHAPSPKEHHOIO
unbTpyloLLEro NaTpoHa NpeAcTaBneH Ha nnaHweTe nabopaTtopHol paboTbl.

TexHuka 6e3onacHOCTM Npu BbINOJIHEHUM NabopaTopHON paboThbI.

1. Jlnu, He 3HaKOMbIX C YCTPONCTBOM nabopaTtopHOM YyCTaHOBKM U NpnbopoBs
KOHTPOSIS, K BbIMONIHEHUIO paboTbl HE JonycKaTb.

2. Bo n3bexaHune nopesoB pyk UK nonagaHus OCKOSIKOB CTEKMa Ha KoXy npu
BCKPbITUM aMny C UHAMKATOPHLIMU NOPOLLKaMK, HEOBX0AMMO NoNb3oBaThCA
cneumanbHbIMU NPUCNIOCOBNEHNSIMUN UM HAMUIIBHUKOM, U MPU OTHaMblBaHWUKN Y3KOTO
KOHLIa nocne Hagpesa Nonb30BaTbCs BATOW UK NOMOTEHLEM.

3. B KOHLe 3aHATMI aMnyrbl C UHOUKATOPHLIMWU U (OUNbTPYIOLWMMU MOPOLLKaMun
Heo6Xxo4MMO MAOTHO 3aKpbIBaTb CTEKNAHHLIMU 3arnyLiKaMu, BCTaBEHHbIMU B
pe3nHoBbIE TPYOKN.

4. MNpwn paboTe ¢ nopoLukamu Bo n3bexxaHne nonagaHus nx Ha Koxy 1 ogexay
BCe paboTbl NPOM3BOAUTL HaA NabopaTopHbLIM CTONOM.

5. Bo usbexaHue 3arazaoBaHHOCTU nabopaTopum cocyabl C COOTBETCTBYOLLMMM
3ara3oBaHHbIMW CpedaMmn OTKPbIBaTb TONbKO BO BPEMS NPOBEAEHUS aHANN30B.

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

1. NpoBepuTb Ha repmMeTUYHOCTb BO3ayx03abopHoe yCcTponcTBo. [1na atoro
BCTaBUTb LUTOK B HanpaensoLyto TpybKy Takum obpasom, 4Tobbl WTndT nonan B Ty
KaHaBKy LUTOKa, KOTopasi pacnosnoxeHa noa undpon, obosHavatolen oovem
npocacbiBaemMoro Bo3ayxa. Cnerka otrarmeas Npy>XMHHbIM oMkcaTop, HagaBuTb Ha
LUTOK U CXMMaTb CUbdOH 40 TeX rnop, noka WTndT dukcaTopa He nonageT B BepxHee
OTBEPCTME B KaHaBKe LiToKa. Pe3nHoByo TpyOKy neperHyTb M NAOTHO 3axaTb. Hagasme
Ha rofioBKy LUTOKA, BblIHYTb (omkcaTop. LLToK nocne nepBoHavyanbHOro pbiBka He
OOJKEH ABUraTbCs, YTO CBMAETENbCTBYET O HAL4EXHON repMeTudHocTu. MNepea
aHanuM3oM pes3nHOBYHO TPYOKy 0CBOBOXAAIOT, U LUTOK BHOBb OUKCUPYETCSA B BEPXHEM
OTBEPCTUMN.

2. CoegnHUTb KOHeL, MHONKaATOPHOW TPpYyOKM C pe3nHOBOKN TPYOKON OT BCa-
CbIBalOLLErO WTYyLepa BHYTpU cunbdoHa. CBOOOAHbIN KOHEL, MHANKATOPHON TpyOKM
MOMECTUTb B COCYA C COOTBETCTBYIOLLMM ra3om (Npy HanuumMm B BO3AYLIHOW cpeae
npumMecen apyrnx ra3oobpasHbix BELWECTB Nepen MHANKaATOpHON Tpybkon Heobxoanmo
NOMECTUTb (PUNbTPYIOLLMIA NATPOH).

3. HapaBnuBasa ogHOM pyKOW Ha rosioBKY LUTOKA, APYron OTTAarMBaTh oukcaTop,
nocre Yero LWTOK HaYMHaEeT NnaBHO NOAHUMATLCA, N B TOXE BPEMS aHanNn3npyembIn
BO34yX NpocacbiBaeTcsa Yepes MHAMKATOPHYHO TpyOKy. o ncTteyeHno HeKOToporo
BpeMeHU HaKOHEeYHUK douKkcaTopa BOMAET B HUXHEEe OTBepCTue WwTokKa. [locne
3allenikMBaHNA OBMKEHME LUTOKa npekpallaeTcs.

4. OcB060aNTb UHOMKATOPHYIO TPYOKY M OTCUMTATb KOHLIEHTPALUIO MO COo-
OTBETCTBYIOLLEN LIKare, Ha KOTOPOW yKa3aHo Ha3BaHue (unv oopmyna) aHanm-
3MpyemMoro rasa n o6bem npocacbiBaemoro Bosayxa. [pu namepeHmm Heobxoanmo



COBMECTUTb Ha4yano cTonbuka ¢ MU3MeHeHHON OKPaCKoN MHAMKAaTOPHOIO NOpOLLKa C
HyrneBbIM AeneHneM Likanbl. BepxHsas rpaHMua okpalleHHoro ctonbuka Tpyokn ykaxeT
Ha LUKane KOHLUEeHTpauuo aHanMsMpyemoro rasa B Bo3ayxe.

5. Mpun HN3KNX KOHLEHTPaUKUsX, Koraa AnvHa okpalleHHoro ctonbuka mana,
pAoryckaeTcsa nocnegoBaTenbHOe NpocacbkiBaHWe Yepes3 UHANKATOPHYO TPYOKy oT 2 Ao
5 o6bemMoB Bo3gyxa. BenvunHa oencTBuTenbHOM KOHUEHTpauumn B 3ToM cnydae byget
paBHa KOHUEeHTpauuu, HangeHHOM Mo WKarne 1 eneHHOM Ha YMCIo NpocachiBaHNUN.

Mopspok BbiNONHEeHUA paboThl.
1. 3yuynTb npaBuna TexHnkn 6e3onacHoCcT nepes BbiNonHeHNnemM paboThbl.

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

3. NoarotoBuTtb Npubop YI-2 (YI-1) k paboTte (NpoBepUTL HA FEPMETUYHOCTb
BO34yx03abopHOEe YCTPOWNCTBO).

4. No 3agaHuo npenogasaTens U3MepuUTb KOHLUEHTpauMm 2—3-X XMMUYECKNX BELLECTB,
cogepxawmxcs B atmocgepHoM Bo3ayxe. [1na atoro Heo6xoanmo:

— MNOAroTOBUTbL ANA KaXXaoro nccrnegyemMmoro Bellectsa no 1-2 nHankatopHon Tpyoke,
3anosiHMB NX COOTBETCTBYHOLLMMUN MHANKATOPHBIMU NOPOLLKaMK (CM. NiaHLWeT Ha
nabopartopHou pabote). PunbTpyoLmMe NaTpoHbl B AAHHOM BapyaHTe MOXHO He
NCnonb30BaTh;

— ONs KaXOoro nccrneayemoro BeLecTsa onpeaenuTb npocacbiBaemble 00 beMbl
BO34yxa, Npeaenbl U3MepeHnin U NPOSOIPKUTENBHOCTb X04a LWToKa (CM. Tabn. 2);

— nogobpaTthb AN KaXXAoro Uccrneayemoro BeLecTBa N3MepuTerNbHbIE LKarbl;

— NPON3BECTUN NpocacbiBaHWe 3ara3oBaHHOIO BO34yxa Yepes MHOUKaTOpPHbIE TPYOKK,
A8 Yero OAvH KoHew, TpyOKu coeamH1Tb ¢ Npubopom, a Apyron onycTuTb B KONBY nnm
NOAHECTM K konbe ¢ COOTBETCTBYHOLLMM ra3oM. Ecnn ans aHanusa BellecTsa
NPUBOASATCS ABa 3HA4YeHWsI NpocacbiBaeMoro Bosayxa (Hanpumep, ons 6eHsmHa 300 un
100 mn), TO HaYMHaTb aHanM3 HeobxoanMo ¢ MeHbLlero odobema. B cnyyae
OoKpaLLMBaHUA CToNbMKa MHONMKATOPHOrO NOPOLLKA MEHEE, YEM Ha NOSOBMHY LIEHDI
AeneHnsa N3MepUTENbHON LLIKanbl ANS MeHbLUero obbema, Yyepes aTy xe TpyoKy
npocacbiBaloT 60nbLUNN 06BEM BO3OYXa;

— onpeaennTb KOHLEHTPALMIO MCCNEOYEMOro BELLECTBA C MOMOLLbI N3MEPUTENbHbIX
wkan. [ns kaxxgoro BellecTBa onpeaennTb CpeaHee 3Ha4YeHNe KOHLEHTpauuu;

— pe3ynbTaTbl 3aHecTu B Tabn. 3;
OT14eT 0 paboTe AOMKEH coaepXaThb:

1. Cxemy nabopaTtopHon ycTaHOBKM 1 npubopa YI-2 ¢ ykazaHnem npuHumna ero
paboTbl.

2. Tabn. 3 c pesynbTaTaMu U3MEpPEHUI 1 BbIBOAAMM.



3. AHanu3a 3arpsasHeHus atmocdgepHoro Bosayxa no CH 3086-84.
KoHTponbHbIe BONpPOCHI.

1. Yto Takoe npeaenbHO—AoNyCcTUMas, MakcMmanbHO—pa3oBas N cpegHecyTo4YHas
KOHLUEeHTpaums Bewectea?

2. B kakux egnHuuax namepsaetcsa MNAK m.p. n NaK c.c.?
3. Kaknmn metogamm MOXHO onpefennTb 3ara3oBaHHOCTb BO34YLLHOM cpefbl?
4. Kak knaccuguumpyroTcs BeLecTsa no cTerneHn nx onacHoCcTn?

5. Kak knaccndpuumpyotcs BellecTsa Nno cteneHn Bo34eNCTBUS Ha OpraHn3m
yeroseka?

6. KakoBbl OCTOMHCTBA U HeJOCTaTKM aKkcnpecc metoga n YI-2?

7. MpyHumn paboTbl YIM-27?

8. HasHayeHne 1 noarotoBka MHANKATOPHbLIX TPYOOK N OUNbTPYIOLNX NAaTPOHOB?

9. MNMopsgok onpeaeneHns KOHUEHTpaLmMm BewwecTsa No MHANKATOPHbIM Tpybkam?
Tabnuua 1

MpenenbHo-gonyctumMble KoHueHTpauun (MAOK) 3arpsasHaoLwmx sewecTs B
aTmocdepHoM Bo3ayxe HaceneHHbix mect CH 3086-84

|I'IpeJ:|,eano—,u,onyCT|/|Mb|e KOHLEHTpaunn, Mr/m

BeuyectBo MakcumarnbHo- c MK Knacc
pasoBas, NOK m.p. PEREETOATER, TGS OMacHoOCTH

AMMMaK 0.2 0.04 2
AHrMapua CEpHUCTBIN 0.5 0.05 3
ALEeToH

0.35 0.35 4
beH3nH

0.5 0.05 4
Bepunnun n ero
COeINHEHMNA 0.001 0.0008 1
B3BelleHHble 0.5 0.15 3
BelwlectBa Tonyon

0.6 0.6 3
Yrnepoga oKucb

5 3 4
Xnop

1 0.8 2
AHanuaupy [(CocTtaB LiBeT MNpepnen (Mpogomkuten ([pocackiBa | Npumecwy,

€eMbIV ras MHOUKATOP (bl bHOCTb XO4a eMble MellarLwm




(nmapbl) NHOMKATOP [HOro n3amepe [WToKa oo 00bembl, e
HOro nopoLluKa |HUN, 3allenkuBaHus M. onpeaenex
nopoLka |nocne Mr/mM® |, MuH. no.
aHanuaa
C,Hs50H, 0-30 Mapsbl
B6pom . MIHOBEHHO 30- Kucnor,
AMMMak CunHun .
doeHunnoBbI 0- 250 wenoyen n
N N 2.0-2.5
N CUHUN 300 aMUWHOB.
0- Okuncb
) ) yrnepoaa,
. KIOsH,OH CseTno 1000 3.0-3.5 60— yrnesonop
€H3U1H KOpPU4YHEB
4 . 300 oAbl
bIn 0- MrHOBEHHO KUDHOTO
5000 P
psga.
KeToHHl,
H4OHCI, YKCYCHbIN
C,Hs50H, aHaurpmng
ALETOH enTbiii 0- 13040 300 v Aap.,
Gpom 2000 T npeB.bILLao
doeHnnoBbI wwe MNOK 8
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