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NabopartopHasn pabGota Ne1
HccnedosaHue npou3sodcmeeHHO20 WyMa

1. lenk paborsl

MpuoBpeTeHue MPAKTUHECKMX HABLIKOB WIMEPEHWUS U CaHUTAPHO-TUIMEeHH-
YECKOM OLIEHKM NapaMeTpos MpPOW3BOACTBEHHOTO WyMa; onpeferexue addekTvie-
HOCTY MEPOTIPUSITUI MO CHYDKEHMIO LLiyMa.

2. Obiyme cBeieHUA O Wyme

1lym — COBOKYMHOCTb 3BYKOB PasfMUHON YacTOThl M UHTEHCUBHOCTM, HeXena-
TenbHbIX ANA YenoBeka. B kayecTBe 38yKa 4erioBek BOCNPUHMMEET YNpyrue xone-
BaHus, PacpOCTPEHSAIOWMECS BOMHOOGPA3HO B TBEPROW, XUAKOH wim razocobpas-
HOW Ccpefax B Ananasone vacToT oT 20 ao 20000 N'y. Hanbonee YyBCTBUTENLHO YXO
K xoneBGanuam B auanasoHe 4actoT ot 1000 po 3000 Iy,

KoneGanus ¢ yactotoit Hiwke 20 My (vHdbpassyk) u ¢ wacToToi caebite 20000 My
{YIbTPaasyK) XOTS M HE BbI3bIBAIOT CMYXOBLIX OLUYWEHNA, HO CYLLECTBYIOT 1 Npous-
BOAAT chieumcudeckoe U3NMONOTUUECKOe BO3LEUCTBME Ha OpraHnsmM uernoseka.
[nvTernbHoe BO3AeNCTBME LyMA BLI3bIBAST B OpraHWame pasnuyHbie Hebraronpu-
ATHBLIS N5 3[0POBbS N3MEHEeHUA.

QO6beKTUBHO JedcTBUe ilyMa NPOSBNSAETCA U B BUAE NOBLILIEHHOTO KPOBSHOMO
AABMEHUS, YJALLIEHHOTO TyNkCa M AbIXaHUA, CHUXEHUS OCTPOThI Chyxa W ocnabnenys
BHUMEHUSI, HEKOTOPOTO HapyLLISRWA KoopauHaumy fewkenuin. CyObLekTueHo aeictave
LIYMa MOXET BbIPEXATLCH B BUAE TOMOBHOW GOMNM, FONOBOKPYXEHWS, GECCOHHMLb,
obiueit cnabocty. KOMINEKC M3MEHEHWI, BOZHUKAIOLLUMX B OPraHuUsMe NoL BIIMRHUEM
LyMa, HOCUT HasBaHue «iiymoBasi Goreatiby. [1pM 3HAUUTENBHOM LWYMe CHUXaeTCs
MPOUSBOAUTENEHOCTL TPYA, BO3PaCTaeT HacToTa HeCHACTHbBIX CIyYaes.

C hu3MYecKol CTOPOHDb! LLYM XapakTepusyeTCA YacToToR f, 3BYKOBLIM pasne-
HUEM P ¥ WHTEHCUBHOCTLIO 3ByXa /. PasHOCTb Mewy MrHOBEHHbLIM 3HEYEHWEM
[8BrieHust Py. NPY pacnpoCTPaHeHUt 3BYKOBOI BOMHLI ¥ aTMOCHIEPHbIM LaBIeHN -
eM B HeBO3MYLLEHHO! cpene Fem Ha3biBAETCA 3BYKOBLIM AaBnennem P.

P = Pys = Pem, Na

UmMeHHO Ha U3MeHeHUe AaBreHust B BOSAYXE PearupyeT YernoBeyeckuil opraH
cnyxa.

CpenHuit MOTOK 3BYKOBOM SHEPIMM B CEKYHLY YEpes eauHMLY NOBepXHOCTH, nep-
NEHOUKYNSPHOR HANPABIEHMIO PACNPOCTPaHEHUS 3BYKE, HA3bIBAETCS UHTEHCUBHOCTLIO
3ByKa . IHTEHCKHBHOCT 3BYKa CBS3aHa CO 3BYKOBbIM AaBIIEHNEM 3aBUCHMOCTBIO:
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roe P — MIHOBEHHOE 3HaYeHue 3ByKOBCTo Aasnenus, Na;

p — MNOTHOCTb Cpegbl, Kr/M3;

C — CKOPOCTb 3BYKa B CPEAe, M/C.

MAMMEHAMECKUMW XapaKTepUCTUKaMM LUyMa, ONpeAensiioLMMM BO3AEVCTBME Ha
yenoseka, SBMAIOTCH YPOBEHb 3BYKOBOIO [ABNEHUA U YPOBEHL MHTEHCUBHOCTY 3BYKa.

OpraH criyxa venoseka cnocofeH BOCMPUHUMATL 3HAUUTENbHBLIA ANAaNa3oH
WHTEHCUBHOCTEN 3BYKa — OT eABa PasfIMuUMbIX {Ha NOpoTe CABILIMMOCTY) OO0 3ByKOB
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Ha nopore Gonesoro otlyliieHusi. MHTeHCUBHOCTL 3ByKa Ha rpaHi GOneroro nopora
B 10'° pa3 npeBbilLaeT MHTEHCMBHOCTL 3BYKA HA MOPOTE CRLILLMMOCTH. VHTEHCUB-
HOCTb 3BYKa 1 3BYKOBOE AaBreHue Ha nopore CrbilUMMOCTI 4N 3ByKa C YacTOTOH
1000 Iy cOOTBETCTBEHHO COCTABNRIOT:

le=10""2 BT/m?;
Po= 21075 Na.

lMpakTyeckoe MCMoNbaosaHue abCOMKTHLIX 3HAYEHUIA aKyCTUNECKIMX BEAYMH
HeyAoGHO M3—3a rPOMOBLKUX BEMUUMH. KpoMe Toro, HeoGX0AMMO yuUTbIBaTh (hak-
TOp pearnpoBaHnA opraHa criyxa YernoBeka Ha OTHOCUTENTbHOE M3MEHEHUE 3BYKO-
BOTO AABNEHUS U UHTEHCUBHOCTU MO OTHOLLEHMO K NMOPOroBEIM BenMunHaMm. MosTo-
My B @KyCTMKE NMPUHSTO ONepupoBaTh He aGCOMIOTHBIMU MHTEHCUBHOCTAMM 3BYKA
111 3BYKOBOTO JABSIEHUS, & UX OTHOCUTENbHBIMM NOrapudmMuieckMi YpoBHSMM L,
B3ATLIMY 1O OTHOLUEHWHO K MOPOroBLIM 3HAYSHWSIM Do MU /.

YpoBeHb MHTEHCVMBHOCTU 3BYKA OMPeenseTes 3aBUCUMOCTHIO!

L, =10-Igli,.q5.

YpoBeHb 3BYKOBOTO AABIIGHNS BLIMUCTISIOT No hopMyne:
2
L, =10-lg7 -20.19E 1B,
PO

PO
rae /v P—UHTEHCUBHOCTD 3BYKA U 3BYKOBOE [iaBfieHNe VCTOYHMKA LLyMa;

lo, Po— OpOToBbLIE 3HAUEHMA UHTEHCUBHOCTY 3BYKA U 3BYKOBOIO AaBNIEHWSA.

Bce akycTudeckue usMepeHvst  HOpMaTUBHbIE SAHHbIE NPEACTaBNsAOT B BUAE
YPOBHEW 3BYKOBOTO [JASNEHMS.

Lilym mMoxeT GbiTh pasAeneH Ha npocTeiiline CoCTaBnAlWMe ero ToHa cooT-
BETCTBYIOLLMX YACTOT M UHTEHCMBHOCTY. I'padhmueckoe msobparkenue coctaBa wiy-
Ma HasbiBaeTCa CNeKTpoM (oM. puc. 1.1)

CriexTps! Mony4alT UCMONb3YS aHanWsaTopbl WyMa — Habop aneKTpUYeckux
hUNLETPOB, KOTOPLIE MPONYCKAOT CUTHaNLI B OnpeeneHHol Nonoce YacToT, Xxapak-
TEepU3YIOLLECST TPaHKYHBLIMY YacToTamu fr 1 f7, LLIMDUHOW 1 CpefHereoMeTpUYeckon

YacToTom frp!
for =y -1, T,

rae fi vt f2 — HYDKHAS M BEPXHSIS rPaHnLbl YacToT.

Tpu fi/f=2 nonocy 4acToT Ha3bLIBAIOT OKTABOW. MCMONb3yOT Takke NONyoKTae-
Hble # TPETLEOKTABHbBIE UHTEPBANMDI.

HopmaTtusHble TpeboBaHWs K NpOU3BOACTBEHHbIM LyMam nanoxeHsl B FTOCTe
12.1.003, kOTOpLi# YyCTaHaBNUBaET NPENENbHO AONYCTUMBIE YPOBHM 3BYKOBOrO
Aasnewus, (AB), B BOCbMWOKTaBHbIX NOMOCax €O CPeAHEreoMeTPUHECKMMU YacTo-
Tamu: 63, 125, 250, 500, 1000, 2000, 4000, 8000 I'u, a Takke bW YpOBEHL SBY-
Ka (B 4BA), UamepsieMblit LLYMOMEDPOM C UCNOFL30BAHNEM KOPPEKLIAU «Ay,

VamepeHue LWyMa ocylecTBrseTcs LyMomepamu: OkTaea, Lym 1M, namepu-
Tenamu Lyma ¥ subpaumn BLIB-003, ULLIB—1 v gp. B aTux npubopax 3syk, BOC-
MPUHUMEEMBIR MUKPOOHOM, npeoBpasyeTca B anekTpudeckue Konebawus, KOTO-
pble YCUNMBAKOTCH U 3aTeM, NPOAIA Yepes KOpPeKTUPYIOLME DUNBTPE! ¥ BLINPSMU-
Telb, PErUCTPMPYITCA CTPENOYHLIM Npubopom B Aeunbenax. Mamepenue wyma Ha
pabounx mecTax NPousBOLAUTCH NO MeToAuke, uanoxexHo# B FOCTe 12.1.050.
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a ~ CeKmp WUPOKOMONOCHO20 Cry4aliHo20 ulymMa;
6 — criexmp Y3KOMonocHO20 CryyaliHoz0 wyMa;
& — CIeKmMpP MOHAABHOZ0 WyMa;
2 — CreKmp HanOXeHHO20 MOHANLHOZ0 U WUPOKONONCHOE0 Wyma

PucyHrok 1.1 — Cnexmpel npou3eodcmeeHHo20 Wwyma

£,y

Mo NOCTy 12.1.003 npousBOCTBEHKbIN LLYM NOAPAsAEnsaeTCs:
1. Mo xapakTepy cnekrpa:
~  LLIMPOKOTIONOCHBLIA (G HEMpepbiBHLIM CNEKTpOM  WMpUHON Goree oaHon
okraBel), puc.1.1 (a, 6);
— TOManbHbI (NPOCNyLWMBAETCA AUCKPETHDBER TOR) puc.1.1 (B, 1).
2. Mo BpemMeHHbIM XapakTepucTiKam:
~ OCTOSIHHLIA (3a 8-viacoBol pabounit AeHb YPOBEHb 3BYKA M3MEHAETCH He
Bonee yeM Ha 5 aBA);
—  HEMoCTOSIHHBLIN:
a) NpepbiBUCTLIA;
6) UMNYNLCHBINA;
B) Konebmounics.
3. No npoucxoxaeHuo;
—  MEexaHuJecKui,
— aspoAvHamuueckuit;
—  TMAPaBIUHECKNiA
—  QINEeKTPOMarHUTHLIG;
— CMeLLaKHbIi.
Bopbba ¢ wWyMOM Ha NPOW3BOLCTBE OCYLLECTBIISETCA NO  CREHyoWuM
HanpaBreHusm:
— paspaboTtka WymoBe3onacHol TeXHVKY;
— NpPUMEHEHME CPELCTB Vi METOLOB KOIUTEKTUBHON 3aLUWTHI;



— TNPUWMEHEHUE CPEACTB MHANBUAYANBHON 3aLLMATDI.

CpepcrBa KONMEKTUBHOM 3aLUMThI OT LyMa B 3a2BUCMMOCTHM OT criocoba peanu-

3aL1K NOApAasfAensioTes Ha:
~  apXATEKTYPHO-MNaHWPOBOYHbIE,
— OpraHu3alnoHHO-TEXHNYECKUE,
— aKycTudeckue,
—  CaHWTapHO-IUTUeHNJYECKUE.

ADXUTEKTYPHO-NMAHNPOBOMHLIE MEPOMPUSTUS  3aKknioHaioTces B anHu,mnax
pa3MelleHUs Ha reHepanbHOM MraHe NPeanpusTia LEXoB C U3bbITOUHLIM Bbigene-
HUeM LUYMa U BHYTPULIEXOBOM pa3MELLieHU 060pyA0BaHuUS.

OpraHn3aLmMoHHO-TEXHWYECKNE MEPONPUSTUS 3aKIO4a0TCA B CBOEBPEMEHHOM
TEXHUYECKOM OBCHYXUBaHUN 0BOPYAOBaHMS, TeHepUpYIOWEero WyMbl, W NpoBede-
HUW PETYISIPHLIX MEOULIMHCKNX OCMOTPOB PabOTHUKOB, UX OGCIYXUBAIOLLUX.

AKyCTUMECKME CPedCTBa 3aliMThl OT LyMa B 3aBUCUMOCTY OT NpuHUWna aew-
CTBUSI MOLPA3LEnsIOTCA Ha CPefCTBa 3BYKOW3OMALMK, 3BYKONOrToWeHus, Bubpo-
U30NALMK M NMPUMEHEHVE FNyLLUTenewn Luyma,

3BYKOM3ONAUMA — NPUMEHEHNE 3BYKOU3OTMAPYIOLLIMX OFPaXQEHWN Ha AyTAX
pPacnpoCTpaHeHusi BO3AYLLHOIO Lyma. 3PMeKT CHUXEHNUS LUyMa JOCTUraeTes ny-
TEM OTPEKEHWS 3BYKOBBIX BOJIH OT 3BYKOW3OMMPYHOLLMX OrpaskheHUn. 3BykKono-
rnoujeHme AocTuraetcsi OBMULIOBKOA Orpaxgaroliux MOBEPXHOCTER NoMeLLeHus
cneumnanbHbLIMY MOPUCTEIMA MaTepUaramy, YMeHbLLLRIOWMMY OTPaKeHNe 3BYKOBBIX
BOMH OT MOBEPXHOCTEN, BCTPEYAEMbIX UMW HA NYTAX PacnpocTpaHeHus. 3ByKoBas
3HEPrus, Nonagas B nopbl 3BYKOMOMTOWAOWMX MaTepuaroe, nepexoaut B Tenno-
BYIO B PE3YNbTaTe MHOrOKPATHOrO OTPaXEHUs OT CTEHOK NOP.

K caHUTapHO-TUIMEHUNECKIM OTHOCUTCH KOMITIEKC MEANLIMHCKVIX 1 npodiunakTiie-
CKUX MEPONPUSTTUIA, HAaNpaBreHHBIX Ha KOHTPONb 3a COCTOSHMEM 35,0POBbS PaBOTHUKOB.

3. Onucanme naboparopHoif YCTAaHOBKM M
METOAUKU U3MEPEHUH

TNabopatopHas ycTaHoska (pUCYHOK 1.2) fI03BONSIET B MOLENM NPOU3BOACTBERHOMO
noMeLLeHvis 1 BOCCO3[ATE C MOMOLLBIO MarHUTOOHa 2 v guHamuka 3 pasnv-Hble npo-
W3BOACTBEHHBIE LLUYMbi 1 UBMEPSATHL UX XapaKkTepucTiu Wymomepom BLIB-003.

Ansa uccnepoeanus addekTBHOCTH Bopbbbl ¢ LUYMOM METONaMY 3BYKOM3O-
NALUY N 3BYKOMOTTIOLEHUS UCTIONE3YIOTCH ChEMHbIA 3BYKOM3ONMPYHOLLMIA 3KpaH 6 #
aBykonornowaowme obnuuosky 7. JkpaHsl M OBNTUUOBKM, BLINONHEHHLIE U3 pas-
FIMUHBIX MaTepuasos, BCTABNSIOTCS B COOTBETCTRYIOLLME Nasbl BHYTPY KaMephbl.

1 — m0desib NPOU3BOOCMBEHHOE0 NOMEWEHUS!, 2 — MagHUMOCH; 3 — UCMOYHUK WyMa
(QuraMuk); 4 — usmMepumens wyma «Okmaea»; § — MUKPOGhOH;
6 — 3gyrousoUpyoUull sKpaH; 7 — 38yKONONTOLaIoWas 0OAULOBKa
Pucyrok 1.2 — Cxema naGopamopHoll ycmanosku dns uccrnedosaHus
IPOU380JCMEBEHHO20 WYMA



3.1. Onucanmne npubopa No nImMepeHmio wyma ¥ snbpauun «Oxrasa»

Vamepurtensb wyma u subpauuu BLUIB-003 npeaHaaHayeH Ans USMEPeHMs U YacToTr-
HOTO aHanMsa napameTpoB NOCTOSHHOTO lwyMa W BAGpaLMK B XUNBIX ¥ NPOUBOACTBEH-
HblX noMetyenusax. OBl B MaMepVTeNs NPeACcTaBneH Ha pucyHke 1.3.

[JuHamuyecknit 4UanasoH U3MepsieMbIX YpOBHEt 3ByKa ¢ A KOppeKuue#h ycunenus
cocTaBnsiet 25-140 ab, 6es koppekuuu npu nuneinom ycunednn — 35-140 ab B vactoT-
Hom amanasoHe 10 — 20000 My. Viameputens BLUB-003 umeer okTaBHbie QuNbTPhl €O
cpeaHereoMeTpMueckMMY vacToTamu 16, 31.5, 63, 125, 500, 1000, 2000, 4000, 8000 'y
BTOPOrO KNAacca TOMHOCTH.

3.2. Mepuit 6e30nacHOCTY NPy BhIOIHEHUK paboThl

1. BrimoyeHue YCTAHOBKWM fof, HanpsbkeHue NpousBofAnTb TOMbKO NMOCME O3Ha-
KOMIEHUS ¢ NOpsAKOM paBoTsl Ha npubope 1 paspeleHusn nabopaHTa.

2. [o BKmoveHust NpubopoE B CeTb BusyanbHo yoeauTbes B UCMPABHOCTH M30-
NISILAY TOKOBEAYLLUX YacTel U Hanuuus 3asemneHus y npubopos.

3. [o BwmnoyeHuss npubOpoB B CeTb YCTAHOBUTEL BCE MEpeKiouaTeni B nonoxe-
Hre «OTKIONEHOD.

4. Tpn oBHapyxeHW HEVUCTIDABHOCTER 1 Henonagok B paboTe naboparopHoR yeTa-
HOBK MCCNEOBaHWS NPEKPaTUTL 1 HEMEANEHHO coobLLMTL 06 STOM fipenogaBarerto.
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1 — cmpenoynsill uHQuKamop ~ AN omeoJema LUSMEPSeMBIX SEJILUYUH U KOHMPOJIS NUMaHUs;
2 — nepexmovamens ‘OETTATENE | u li” — dria yMeHbUeHUS USMePIeMo20 CugHana,
3 — KHOMKA BKITIOYEHUS OKMagHbIX (hunbmpos; 4 — nepexmodamens «OUITbTPbI
OKTABHbBIE» — Onst nodkmioverust O0HO20 i3 BeCAMU OKMasHbIX (Pusbinpos;

5 - nepexmoyamens «POL] PABOThI» — dna KoHMpos numarusi, HOOKnioYeHus
6peMenHBIX Xxapakmepucmuk F u S u omkmoyerus npubopa; 6 — nepeximodamens
«PUTb TPbI» — 8ns nodkmoyeHus 0OHoU U3 yacmomubix Xxapakmepucmuk: A,B,C.JIH;
7 — wixana 20,30,...,130,06,M101; 8 — OeeHaduame caemoducdos, pacnonoxeHHsix nod
wikanoli — Gns CHUMbISaHUsA KOHKPEMHOZ20 YUCTO8020 3HaYEHUS USMEepSIeMoil 68MUYUHb!
npomue ceemsiyeaocs 8 0aHHbill MOMeHM ceemoduola.

Pucynox 1.3 - Usmepumens wyma u subpayuu BLIB-003



3.3. Mamepenve YpoBHe#H 3BYKOBOIO AaBITeHUs! Ha YaCTOTHOM XapaKrepucTmke «Ay

1. Mepeknioyateny yCTaHoBUTe B NMOMOXEHUS:

JEJTENb I - 80

OENTEND 11 - 50

OUNBTPBl — A

POL PABOTHI - S

2. Ctperky nokassIBatoLero npmbopa ebisegure B cextop 0 — 10 wkans! geyuben
npv noMoLLm nepekniovatens AENUTENL 1, a satem nepexnovatenem AENUTEND 1.

3. ins onpefeneHysl pesynbTaToB M3MEPEHUS CROXWTL MOKa3aHus no Lkane
BB CBETO/MOAOR V1 NOKA3aHUE CTPENOYHOro Npubopa no LKane aeLuben.

3.4. NamepeHive YpoBHel 3BYKOBOTO AABMeHUs B OKTABHbIX NIOMIOCAX YACTOT

1. YcradosuTe nepekmouarens «PULTPLI» B nonoxenve «JIMH».

2. Hawmure kHonky «SUITbTPLI OKTABHbBIE» 1 cOOTBETCTBYHILLIMMM MEpeKTTioya-
TENSAMW BRIIOUUTE HEOOXOOUMBIC OKTaBHLIE (OMILTPLI, YCTaHABMMBAA KAXKILIA pas nepe-
krrodaTenem «AEJMTEND Ii» ctpenky B cextop 0-10 wikankl geumben.

3. Pe3ynbTaThl M3MEpeHust OnpeqensioTesl CYMMUPOBaHUEM NOKasaHuit Lika-
Tkl @I CBETOAMOA0B 1 cTpenoyHoro npubopa.

4. TlopsaoK BLINONHEHNWA IKCMIEPUMEHTa
4.1. UccnepoBaHue XapakrepucTiK NPpOW3BOACTBEHHOTC WwyMa

1. NogrotoeeTe wWymomep «Okrasa» Kk paborte. WsMepeHus nposoaute Ha
OAHOM MPOMKOCTH.

2. Bkrmoumute MCTOMHUK WYME — MarHyTOgOH.

3. iamepbTe ypoBeHb 3BYKa (B ABA) Ha 4acTOTHON XapakTepucTvke «Ax.

4. CpaBHuTe nonyqeHHbI oOLni yposeHb 3Byka (B ABA) ¢ HOPMATVIBHBIM.
B criyuae npeBbilleHUS HaL HOPMaTUBHLIM 3HAYEHUEM NPUCTYNIUTE K USMEPEHUI0
YPOBHS 3BYKOBOTO A3BIEHKS1 B OKT@BHbIX MONOCEX YacToT.

5. MepexriounTe YacTOTHYIO XapakTepuUcTrKy ¢ «A» Ha «JTNH».

6. iamepbTe nocnefoBaTenbHo YPOBHU 3BYKOBOTO [aBNEHUS B OKTaBHbIX NO-
nocax 4acToT Ha 4acTOTHon Xxapaktepuctuke «fiAH». Pesyribtathl MamepeHui
(8 b} sanmuinTe B Tabrwmy (Tabrmua 1.1).

4.2. Uccnegosatkive 2 hekTMBHOCTM 3BYKOU3ONUPYIOLWNX IKPAHOB

1. Mexgy mukpodioHom 5 U anHamukoM 3 B kamepe 1 yCTaHOBUTE 3BYKOM3O-
TMPYHOLLWA akpaH 6.

2. TpoviasepuTe U3MEPEHIST YPOBHS 3BYKa Ha YaCTOTHON xapakTepucTuke «A» (B ABA)
1 OKTABHBIX YPOBHEW 3BYKOBOrO AaBREHAS Ha YacTOTHON xapakrepuctuke «IH» (e ab).

4.3. UccnegoBaHue 3 eKTMBHOCTH 3BYKONOrNOWaomMx o6ML0BOK

1. CHsITL 3BYKOM3ONUPYIOLLWYA 3KpaH 6.

2. Booris cTeHOK kamepsl 1 YCTaHOBWTE 3BYKOMOMMOLaoLiMe obnmLioski 7.

3. MpousseguTe M3MEPEHUst YPOBHA 3BYKa Ha MaCTOTHON XapaKkTepucTuke «Ax
(8 BBA) 1 OKTaBHbIX YPOBHEN 3BYKOBOrO ABNEHUSI Ha YaCTOTHOR XapakTepucTike
«fIUH>» (B AB).

4. lMocTpoitte N0 pesynbTaTaM BCeX U3MEPEHWI M HOPMATUBHBLIM LAHHLIM
creKTporpammsl B cetu koopamHar f, 'y (ock abeumce) — L, ab (ock opamKar).
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5. Cogepxanue oryera

1. Hassanue # uernb nabopaTopHoit paboThi, kpatkue TeOpeTUNEckne Ceefie-
HUA O LUYMe.

2. Cxema naboparopHoit YCTaHOBKN.

3. [laHHbIe MaMepeHun, NoNyYeHHbLIe CNeKTPOrpaMMe.

4, CaHuTapHO-TUrMeHUYeCKas oLieHka napamMeTposB NPOU3BOACTBEHHOrO WymMa
1 3(DPEKTUBHOCTH 3ALLUTHBEIX MED.

Ta6nuya 1.1
OkTaBHbi@ YPOBHI 3BYKOBOIO gasneHus B 4b y;: BKeaHb
CO CpepHereOMeTPUYECKUMI JYacToTamu, My ﬂ(é A’
315 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000

ﬂapaMeprl nceneayemoro NpoussoOCTBEHHOMO Wyma

| [ T 1 I [ ] | I

MapameTphl LWyMa npy MPUMEHEHN 3BYKOUSONVAPYIOLLIMX 3KPaHOB

I I I | I I I I

MapameTps WyMa NPy NPUMEHEHNN 3BYKONOFNOLLI@IILINX 00NULIOBOK
i

I I I I I I

MapameTpti Wiyma no npun.1 k CakivH ot 16.11.2011 Ne115
(BbinonHeHue Boex BUAOB paboT Ha NOCTOAHHLIX paBounx MecTax)

107 | 95 | 87 | 82 | 78 | 75 [ 73 | 71 [ 68 | 80

3amepbl KaNIOoro NapaMeTpa HeolXOAUMO BhIMNONHATL 3 pasa U 3aTeM Haxo-
OWTb CPeHereoMeTpUUECKoe 3HaueHue.

6. KoHTpONbHbIe BOMPOCH!

. OxapakTepusyiTe LUYM C (OM3MYECKOI U (DUSUONOTNHECKON TOYEK 3PEHNS,

. MosicHuTe hopmMyny siorapndMuyeckoro yposHs 8BYKOBOTO JAaBMEHUA.

. NMpveepuTe KnaccudVKaLMIC NPOU3BOACTBEHHOTO LLyMa.

Hasosure NoCneacTBUA BPEOHOTD BO3ASUCTBUSA LUYMa Ha 3A0POBLE 1 TPYA Noaei.

. PacckaxuTte o nprHUMnax HOpMMUpOBaHUA LLyMa.

. HasoeuTe ocHoBHbie MeTOAb! BopbBil ¢ MPOM3BOLCTBEHHbIM LIYMOM.

. NoscHuTe CywHOCTL 3BYKOMNOTTIOLIEHNUR M 3BYKOUIOTTSILIMK.

. HasosuTe npubopel Ans “aMepeHns LWyma.

. UTO NOHMMAaEeTCA Nop, OKTABHOW MONOCOM YacToT W CPEaHEreOMeTPUHECKoN
YacToToN?

CONDNBWN



NaboparopHaa pabora Ne2
HccnedoesaHue eubpayuu Ha paboyux Mecmax

1. Lenk paGotbi

MpuobpeTerne NPaKTUHECKMX HABBIKOB W3MEPEHWUSI U CAHWUTAPHO-TUTMEHW-
YeCcKOW OLIeHKV Npou3BOACTBEHHOR BUOpaLwy, onpeaeneHne adieKTUBHOCTU 3a-
LLUTHBIX Mep.

2. O6mue ceeleHuss o BUOpaumm

Bubpauyus — xonebaTenbHbie ABYWKEHUA MaTEpPUanbHOM TOYKM UMM Mexanude-
cKoi cuctembl. MpuanHoit Bo3GYKAEHUS BuGpaLM SBRAIOTCS BOSHUKAIGWME NPV pa-
60Te MallMH X arperatoe HeypaBHOBELIEHHbIE CUNOBLIS BOZJENCTBUS, KMHEeMaTude-
ckoe Bo3BYN@EEHMe Ny ABWKEHNA TPEHCTIOPTHBIX CPEACTE MO HEPOBHOMY NyTU U T. .

OcHosHbIMK husuuecKuMn napaMeTpaMn BubpaLym sIBMsoTCS:

~vacrora fo, Ny,

—nepuop, koneSanuii 7, ¢,

—aMnruTyaa srbponepeMeLLieHnst A, M;

—amrnuTya konebatensHok CkopocT V, M/c;

—amMnruTyaa koneGaTensHOTo yekopeHs W, mic.

OTu napameTpbt HaXoASATCs B CIEAYHOLLEN 3aBUCAMOCTH:

V=27 A, mk, (1)
W=A (2.7, mic2 2)

FurMeHvyeckMy XapakTepucTikamu Bvbpauuy, onpeaensomMmi eé Bosaen-
CTBME Ha JenoBeka, ABNMAIOTCH CpeaHeKBagpaTUyvHble 3HaYeHus1 BUBpPOCKopoCTH 1
e& noraputbmudeckme yposHu. Bubpaius oleHvBaeTca Slorapumudeckm ypae-
HeHuem BubpockopocTy B feuunbenax.

JorapudmMudeckunid yposeHs BUBPOCKOPOCTY ONPedErsiioT MO BoIPAKEHUIO:

L, =20 -!g\)i, 1B, (3)
o
rae Vo — noporosoe sHaveHne BUGPOCKOpocTy, pasHoe 5+108 m/c.

Moporoeoe 3Ha4eHue BUGPOCKOPOCTH — 3TO TO 3HaYeHne BUGPOCKOPOCTH, NPK
KOTOPOM YEnoBeK eABa HaunHaeT OLWyLWaTs AercTBre BUubpaumu.

Jlorapudmuueckuin yposeHe BUOPOYCKOPEHUSt BLIMUCTISIIOT MO opMyrie:

w
L =20-lgW, ab, (4)

3
rne Wo — noporosoe aHaueHne snbpoyckopenus, We=3+104, m/c%.

Knaccudukauus subpaumm

1. Mo cnocoBy nepepadn Ha YenoBeka pasnuualoT obilyIo K NOKanbHYIC BUO-
pauun. O6as BrubpaLs NepeaaeTes Yepes OnoPHbIE NMOBEPXHOCTU CTOALWErO UM
CUIsiLero YenoBeka, NokansHas — Yepes pyki.

2. Mo HanpasneHuvio BUGpaLmst MOXeT BO3AeACTBOBaTE Ha YenoBeKa No OHOM
UK HECKOSBbKUM Ocsim koopanHat X, Y, Z,

3. Mo McTouHUKY BO3HUKHOBEHNUSA 0BiLas suBpauus NogpasaenseTcs Ha.

~TPAHCNOPTHYIO, KOTOPARA BO3HUKAET B PE3yrbTATe OBIKEHNA MALLIMH MO MECTHOCTH;
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—TPaHCMOPTHO-TEXHOMOMMECKYHD, KOTOPasA BOSHUKAET NPW ABWKEHWM MaLLIMH, BhIMOMN-
HAIOLLX TEXHONOMYECKUE OrepaLiivi B rMpov3BOACTBEHHOM MOMELLIEHMN UMK Ha crieunarns-
HO MOATOTOBNEHHBIX NNoLLaaKkax,

~TEXHOMOIVMECKYIO, KOTOPasi BOSHUKaET Mpy paboTe CTaLMOHAPHBLIX MaLLMH urv ne-
penaeTcs Ha paboqmne MeCTa, HE VMEIOLLME MCTONHIKOB BubpaLium.

lNoBbilueHHble YpOBHY BMOpaLMIK OKA3bLIBAIOT GTPULATENBHOE BO3ASHUCTBIE Ha
300pOBbLE YernoBeka U ero paboTocnocobHOCTS.

Obwas embpaLs BbI3bIBAET COTPACEHWE BCEro opranusma. [lectevue mecT-
HbiX BUOpaLMit He OrpaHUYMBAETCH OpraHamy, HAXOASLUUMUCA B COMPUKOCHOBEHWN
C BUOPUPYIOLWMMU [eTansiMM MalivH, OHU OKA3bIBAKT BMUSHKE HA LUEHTPATbHYIO
HEPBHYIO CUCTEMY ¥ Yepes3 HEE PebREKTOPHO BO3ASHCTBYIOT Ha JPYrue opraHbl Je-
noseka. [Mog enusiHvem eubpauun HaubosbLIMEe U3MEHEHUS NPONCXOOAT B HEPBHOM
U ceppeyHo-CoCyaucTon cuctemax. HebnarornpusitHoe sosaencTeve subpaumn Bol-
paxaeTcs B BUAe YTOMNeHus, ronopHon 6onuv, Gonei B CycTasax KUCTeR pyk u
nanbuUes, MOBbLILUEHHOW PA3APKATENEHOCTH,

Ofwas eubpauus BbI3bIBAET B opraHuame Hornee BblPaXeHHbIE U CTOMKME M3-
MeHeHMs, YeM MmecTHas. [pu anutenshol patote Ha BubpauunorHom obopyaosa-
HWW Y pabouero MOXeT PasBUTLECS «BUBpaLMOHHES BOMesHb», XapakTepusyoLLascs
HapyLIEHUEM XUSHEOEATENbHOCTU Hauboree XUSHEHHO BaXKHbLIX OPraHOB U CUCTEM
yenoseka: HepBHONR, Cepe4YHO-COCYANCTOR, OMOPHO-ABUraTeNbHOrO annapara.
BonbLwoe MUCRo NMONOMOK i aBapuii B APOMBLILUNIEHHOCTN ABIISIETCA PE3yNbTaToM
HEJONYCTMMEIX napaMeTpos BuGpaLmm.

Knaccudbukauus, rurueHudeckue Hopmel BuGpauvy, TpebosaHusa K BuGpaum-
OHHbIM MapameTpaM NPou3BOACTBEHHOrC oGopyaoBannsa cogepxarcst B MoctaHos-
nexa MumHnuctepcTea 3gpaBooxpaHeHus Pb oT 26.12.2013 Ne132 (pen. Ot
15.04.2618) «O6 yTBEpXIeHMY CaHUTapHbLIX HOPM U1 npasun «TpeboeaHus K npo-
U3BOACTBEHHOW BUOpaLMW B MXWILIX MOMELLEHUAX, NMOMELLEHUSX agMUHNCTPaTUBR-
HbIX U OBLeCTBEHHbLIX 3faHuiy, TurueHndeckoM Hopmatuse «llpefenbHo Aorny-
CTUMbI& M [OTYCTUMBIE YPOBHU HOPMMPYEMBIX NapameTpoB npy paboTax ¢ ucTou-
HVKaM¥ NPOUSBOACTBEHRON BUBpaumMn, BubpaLym B AAMbIX NOMELLEHWSX, rNoMeLte-
HUSX  agMUHUCTPaTVBHLIX W oBllecTBeHHBIX 3aaHuit», TOCTe 12.1.012-2004
«CCBT. BuGpauvonHas GezonacHocTb. OBume TpebosaHwsi» ¢ Aon. u wsm. O7
01.07.2009. HopMupyeMbiMi TUIUENMYECKUMIA NapameTpami subpaLiyv SBnsIoTCs:
cpefHeksagpaTUdeckiie 3HadeHust BUOpoOcKkopocTH (B M/C) M norapudmudeckue
yposHi (B gb) okTaBHbIX nonocax yactoT 1; 2; 4; 8; 16; 31,5; 63; 125; 250; 500;
1000 Tu.

Bubpauusa, fedcTByOWas Ha uenoBeKa, HOPMUPYETCA OTLEnbHO B KakaoiH
CTaHAAPTHOM OKTABHOM MONoOce, pasnuMuHo Ans obiel W nokarsHoW Bubpaumy, ¢
YUYETOM CBOWCTB UCTOHHUKA €€ BOZHUKHOBEHUS,

YMEHbLUEHWE BPeAHOro BO3AEUCTBMS BUBpaumy Ha padboTarowmx MOXET rnpo-
UCXOLWTL MPU BbINONHEHUM CTIeJYHOLUMX TEXHOMOMMYECKNX MEPOTPUSITUA:

—CHWKEHWEe NapaMeTpoB BuBpaUun B GAMOM MCTOMHUKE (BO3LEWCTBME Ha VCTOMHUK
BO30YKOEHUS, OTCTPOMKA OT PEXUIMA PE30HAHCA, AVHAMVMECKOe rallieHne BuGpaLm, 6a-
NaHCAPOBKA, CBOEBPEMEHHBIN PEMOHT 1 D),

—~CHUXEHVE NapaMeTpoB BUOpaUmMmn Ha NyTaX ee NepeMELLEHIA OT UCTOUHYKE (yCTa-
HoBKa ODOpyaoBaMuA Ha BuOporacsilme yHOAMEHTHI, BUGPOW3ONALWS, MpPUMEHEHUE
CpeacTs VHAWBUOYarbHOW 3atLMTI);

Kpome Toro, ymeHblieHe BpegHoro Bo3AencTBns Bubpalmmn Ha yenoseka go-
CTUraeTCH MPUMEHERVIEM KOMMIEKCA CAHUTAPHO-TUIMEHWYECKUX, OPraHn3aLMoHHbIX
U NneyeBHO-NPohuNakTUYECKMX MEPONPUATIIA.
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M3 niepeuncrneHHbix Mep BrBpov3onsaLmMS ssnsieTcs Haubonee JOCTYNHLIM U1
JocTatovHo athdbekTBHBIM criocoboM 3amuTtel pabounx Mect, obopynosaHua u
CTPOWUTENBHbIX KOHCTPYKUMA OT BUOpAaLUY, BbidbiBaeMblXx paboTol MatuvH U Mexa-
HU3MOB. 3TOT Ccnocob 3alUThl 3aKMIYAETCH B YMEHbLUEHUM Nepeaqu koneGanui
OT MCTOMHMKA BO3BY)KOEHWA 3alLMLLAEMOMY O0beKTy Npy NoMoLy BUGPOU3ONSITO-
pOB, NMoMeLaeMblX MEXAY HUMUA.

SdbdbekTvBHOCTL BUOPOUSONSALMK oUernsaeTca koacthduumenToM nepegayn
KM, koTopbiit MOXeT ObiTb HAWAEH U3 OTHOLLEHUst BUOponepemMellexus, BUGPOYCKO-
peHVs 3alliiaeMoro obbekTa M AEVCTBYIOLWEH Ha HEero Cuikl K TEM Xe napa-
METPaM UCTOYHMKA BO3BYKAEHMA:

K= Vao _Fso. _ Wao , (5)
Vi, Fus. Wi

rae Voo M Vs — aMnnuTyga BUSPOCKOPOCTHM 3aiuiiiaemoro obbexta n UCTOuHMKA
B03Byx[leHNsi COOTBETCTBEHHO, M/C;
Fi0 M Fys — NepenasaemMas vi BO3GyKAaoLWas cuna cooTBETCTBEHHO, H;
Wao M Wia — BUOpOyckopeHue saluniljaemoro ob6bexkta U UCTOMHUKa Boabyxae-
HWSI COOTBETCTBEHHO, M/G2.
KoadhhmumeHT nepefiaum Take MoxeT ObiTb paccuuTaH no hopMyne:

K= (6)

roe fo — coBcTBeHHas YacTtoTa koneSaHuii nCTouRKka Bo30YXaeHuia, 'y,
f~yvacroTta Bo3byxgatoLien cunbt, ML,
3TU YacToThi ONPeAEnsoTCA no dopmyne:

1 n
fy=—Frj; f=—, 0]
2] 8 60
VXer

T g — YCKOPEHWUE CUMBl THXKECTH;
XcT — cTatMyYeckas ocagka cucTeMsl Ha BubponsonsTopax noa AencTemem cob-
CTBEHHO# MacChl,
n — 4yMcno oGopoTOB B MUHYTY.

U3 chopmyribl (6) criefyeT, |4To npu f<<fy Bo3GyKaatoLas cuna AeicTBYET KaK CTa-
TUYECKas! U Lerukom nepeaaeTcsi Ha ocHosarke. lMpu £= fo HacTynaeT pe3oHaHe, corpo-
BOMAAIOLLMACS PE3KUM POCTOM YpOBHs BUubpairim. YeM Hke coBCTBEHHas YacToTa Ko~
nebanuii No cpaBHEHUIO € YacToTol Bo3BYaeHUs, TeM Bblilie 3ththeKTUBHOCTL BUOPO-
vaorsLun. OnT¥ManbHoe OTHOLUEHME YacTOT C Y4ETOM MMIMEHUYECKMX, TEXHUHECKMX,
sKkoHOMMYeckux TpeBopanuii coctaensiet 3...4, 4to cooTBeTcTRYeT KIM=1/8 ... 1/15.
CoBcTeHHasn YacToTa CUCTEMBI TEM HIbKe, YeM Bornblue cTatudeckas ocaska.

MpyxuuHsie BUGpovsonaTopbl SHMEKTUBHE! HA HU3KUX UACTOTaxX, pEesnHo-
Bbi€ — Ha Bblcokmx (bonee 30 u).

ShhekTUBHOCTE BUEPOU3ONALIMK MOXET ONpeAenaTLES No hopmyne:

1
AL =20-lg—-, B.
9 fal 3 (8)

N5 yMeHbLLEHNA BUBpaLIM KOXYXOB, OrpaXXaeHuit U Spyriux JeTanei, BeinonHse-
MbiX U3 CTaNbHLIX JINCTOB, KonebaHWsi KOTOPLIX MPOUCXOAST B PE3OHAHCHOM pesuMe,
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NPUMEHSIIOT BrBponormoLlerre. 3T0 AOCTUMAETCH HaHeceHem Ha BubpUpYIoLLYIo no-
BEPXHOCT Matepuanos, obnagaiowmx GonbLUMM BHYTPEHHUM TPEHNEM (De3uHbl, nna-
CTViKa, BUODOROITIOLLAIOLMX MACTUK) U PACcCeMBaIOLLIMX SHEPIUK konebaHui,

BubporauieHne oCyLECTBAETCS fyTeM YCTaHOBKM arperatos Ha Bubporacs-
wue ocHoBaHus. Maccy dyHnameHToR BolGupaloT Takum 06pasom, YTobel amrinu-
TyZa konebaHui rofowss! hyHaamenTa B niobom criyyae He npesbiiana 0,1...0,2
MANITUMETPA.

3. OnucaHune nabopaTopHOHU YCTaHOBKYU U METOOUKMA N3IMEpPEeHNIA

WUccrnegoBanve Bubpaunm 1M 3heKTUBHOCTM CpEeAcTB BUBpOMIONALMKN Bbl-
NOMHSIIOTCA HA YCTaHOBKE, CXEMA KOTOPOW MpefcTasriena Ha puc. 2.1. YcTaHoska
umuTupyeT BubpooriacHoe oBopyfoBaHve 1 pabouve MEecTa, PACNoNOXeHHbIe Ha
BNOPOU3ONMUPOBAHHBIX MNUTax 2 n 3.

\\ ”
1 3\
// e 6

.

1

A,B,B — pabouue mecma; 1 — anexmpodsuzamens ¢ 0e6aNancoM; 2— nnuma Ha
NpyKUuHHBIX @ubpousonsmopax; 3 — nauma Ha PeauHossix eubpousonamopax;
4 — gubpousmepumenshsill mpubop BUIM-2; 5 ~ UCMOYHUK TUMaHUs
snekmpodsuzamens:; 6 — py4Hol damyuk

PucyHok 2.1. Cxema nabopamopHol ycmaHoexu 05si uccnedoeaHust suGpayiru

3.1. Mpubopsl Ans n3MepeHnsa BuGpauum

MamepeaHue 3Ha4YeHns CKopocTn BUGpaLUK U aMnnUTY/bi nepemeuienns npo-
M3BOASAT C MOMOLLLI0 BUBpOousMepuTentHoro npubopa BUMN-2. MpuGop nossonset
NPOV3BOaUTL M3MEPEeHUe aMinuTyabl nepemellensi ot 0.02 Ao 1 MM 1 BUGpOCKo-
poctu ot 0.1 go 100 mm/c B yacToTHOM auanasoHe 12.5-200 Mu. B BUNM-2 B kave-
CTBE MpUEMHMKa BMOpaLMiA MCMONBb3OBAH MarHUTHO-3NeKTpuyeckuid gatimk. OT
[ETUMKE BMEKTPUMECKVIA CUrHATN NOCTYNAET B UHTErPaTop WNU JEnUTerk HanpskeHus,
B YCUrWITelb 1 3aTeM Ha CTPENOUHbIR MHOMKATOP, BLINOMHEHHbIR B BUE amriepmeTpa.
Liixana MukpoamnepMeTpa oTrpafyMpoBaHa B MM/C (mm/s) ANsi M3MepeHnst cKopocTy
BUGpALIM U B MUKPOHAX (um) A uamepeHus snbpocmelLieHns.

BUM-2 cocTout U3 ABYX Grokos: BUGPOU3MEpUTENEHOTO Nprbopa 1 MardnTHO-
anexkTpuyeckoro partuvka. MNepepHsis naHens BUOpousMepuTenbHOro npubopa
OCHalljeHa CTPenOYHbLIM MHOWMKATOPOM, MOKAa3blBAOLMM 3HAYEHUSi CMELleHUs u
ckopocTk BUOpaLuu, AByms nepeknodarensmu «POJ PABOThI» n «TPENENLI
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W3MEPEHUW» u aBymst pasbemaMu — OAWH AN MOAKMIOYEHUS SNEKTPOHHO-
ny~eBoro ocuunnorpada, Apyron — oA NOAKMOYEHUS AaTtiuka,

Mepekniodarens «POL PABOTbI» umeeT 4 nonoxeHus:

—«QTKI.» ~ nuTaHne npubopa OTKIMOMEHO;

—«KOHTP. NMATAHWAY — KOHTPOYMPYETCS HAarWMe Y BervHa inTankisy

—&Um» ~ MOMOXKEHUe, NMPU KOTOPOM M3MEPSIETCA pasMax BUGPOCMELLIEHUS, B MUKPO-
Hax, um=0.000001 m.

—xMmy/S» — MONOKEHVE, NP KOTOPOM UBMEPRETC CPEAHEKBaAPaTUMECKoe 3HaueHe
CKOpOCTY BUOpaLmM, MM/C.

Mepeknmodarens «fpegen U3MepeHndr UMeeT 5 NonoXeHun:

1. 3,10 30 100
10" 307 100" 300" 1000°

3HaveHUsl, YKasaHHble B UYWCTIMTENE, TOKa3biBAT Npedenbl W3Meperusi
BUBPOCKOPOCTH (MM/C), B 3HAMeHaTene — npefensl U3MepeHust amnnuTyasl Bubpo-
CMeLLeHnst (um), MKM.

Mpu onpepeneHu amnAUTYasl CMELIeHUs CnenyeT NOMHUTL, YTO MHAMKaTep
MoKasLIBaeT 3HAYEHWe pa3Maxa CMELLeHWs W OBOVMHOW amnnuTygbl. Tostomy
NS NONYyYEHWs1 BESTMYUHL! aMNIUTYAL CMetiieHnst HeobXxoaMMo nokasaHus npubo-
pa pasgenviTb Ha aBa.

3.2. Mepbl 6e30NacHOCTU NMPY BhINONHEHWH PaBoThI

1. BrroMeHME YCTAHOBKW NOA HanpsiXeHUe TONbKO TOCHE O03HAKOMIIEHWUsi C
nopsigkom paboTtsl Ha npubope v paspellenus natopaHTa.

2. Jo skmoueHns NpUOOPOB B CeTL BUSyarbHO YOe[UTLCA B UCTIPABHOCTY U30-
NAUMKA TOKOBEAYLUMX YacTel 1 Hannuns 3aseMneHust y npubopos.

3. Jo sknrouenus npubopoB B CeTb YCTAHOBUTE BCE Mepeknovaresny e nono-
wenue «OTKMHOUYEHOY.

4. Mpu oBHapyXeHUN HencrnpaBHOCTEN U Henonagok B paboTe nabopaTopHon
YCTaHOBKM UCCNELOBAHUA MPEKPaTUTE U HEMELTEHHO CooBLMTL 0B aTOM npencaa-
BaTenio.

3.3. MoproroBka npubopa K U3MepeHUsM

Nepekniouatens «NPEAENLI MBMEPEHWN» ycTanasnmeaioT B KpaiiHee npa-
Boe nonoxeHwe, nepexnoyarens «PO PABOThEl» ycTaHaenuearT B NONOXEHWE
«KOHTPONbL NMUTAHUSA». Crpenka npubopa AonKHA YCTAHABIMBATLCH HA Tpe-
yrorneHo# oTMeTKe Wkansi npubopa (uudpa 8), YTo CBUASTENLCTRYET O HOPMAllb-
HOMN BENTMUMUHE HANPSKEHNST MNTaHUSI.

3.4. iamepeHue 3HaueHns BUBPOCKOPOCTH M BUBpPOCMeLLeHNs

1. BKnounTs B ceTb 220 B perynatop HanpsreHus.

2. YCTaHOBUTb HanpshkeHue, saflaHHoe npenofasarenem.

3. C romouwjsto BUM-2 usmeputb B Toukax A, B u B Bubpocmellenune #
BUGpOCKOPOCTD.

MNpv vamepeHum ckopocTv BUBpauumn nepekniovatens «POL PABOThI» ycTa-
HapnueaeTca B nonoxeHue «mm/s». llyn eubpopartiuka ycraHaBnusaeTcs Ha
eubpupytoLlyro noBepxHocTb. Teperriovatenem «MPEAENBI MSMEPEHUA» BbI-
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BupaeTcs HeoGXoouMbLIR Npeaen uaMepeHust Tak, 4Tobbl cTpenka npubopa Haxo-
Avnack B npefenax wwkanbl uHgukartopa. Focne aToro NPousBOAAT CHUTLIBAHUE TO-
Ka3aHui Co CTPENOYHOTO UHAMKaTOPA. Hanpumep, Npy NOMOXeH!M nepekniovarens
«NPEAENBI USMEPEHW» Ha otmeTke 30/300 OTKNOHEHUE CTPEnKkY vHAMKaTopa
Ha BCIO ANVHY LIKankl cCOOTBETCTRYET BuGpockopocTy B 30 Mm/c.

Mpy namepeHUn pasmaxa eubpocmeliedus nepexmodarens «POI PABOTL!y
NepeBoANUTCS B NONOXKEHME «im». [lanee ¢ nomoulbio nepeknioyatens «TPEAENb
W3MEPEHUN» nobueaiTcs Toro, YTeOb! CTpernka MHOuKaTopa Haxoaunace B npe-
penax wkansl. BennuuHa pasmaxa BubpocMeLLieHust ONPeaensieTcs No NONOXKEHWO
CTPENKU MHAMKATOPA ¥ 3HaYEHUIO Npefera N3MepeHns.

HanpuMep, npu nonoxexun riepekmovatens «NMPEQENLI MSMEPEHUM» Ha
otmeTke 10/100 rionHoe OTKMOHEHWE CTPEenkW COOTBETCTBYET BENUYMHE pasmaxa
BubpocmeltieHust B 100 MK. (im).

Ha nHaukaTope uMeeTcs fBe LWKanbl USMEPEHUS:

—BepxHsst ot 0 go 10;

~HwkHSS oT 0 fio 3.

Ans ynobeTea cunTbIBAHUS NIOKA3AHMIA CTPENOYHOTO VHOMKaTopa npu nonoxe-
HAW nepexniodatenst «[TPEOESL MBMEPEHUA» na otmeTkax 1, 10, 100, 1000
CTPEMOYHOro MHAMKATOPa CMEnyeT nonbaocsBaTbCs BEpXHEeW LLKaron; npyu nonoxe-
Hum riepexmiovaTens 3, 30, 300 ~ HypKHel LWwKanow.

Mo oKoH4YaHuK M3MepeHuit nepekmiovaTtens «POL PABOTBI» nepesectu B
nonoxenue «OTKI.».

PesyneTartsl M3MepeHunia BHocaTes B Tabnuuy 2.1.

4, NMopAAOK BLINOAHEHHUA IKCTEPHUMENHTA

1. BryounThb yCcTaHoBKy W npuBopsl B ceTh C pa3pelleHns npenofasarerns.

2. Mpou3BeCcTU M3MepeHusi BUGPOCKOPOCTU B MM/C 1 BubponepemelsHIs B
MKM B Toukax A, B, B (pucyHok 2.1) npu 3agaHHbIX NpenojasateneM pexumax pa-
BOThI UCTOUHMKa BUBpaUu. PeaynbTaThl U3MepeHuit BHecuTe B Tabnnuy 2.1.

PacuetHble copmyiib:

n. V.,
f~60, L, =20 |gvo, Kt.=—,

rae Vo= 54107 mm/c;

A, Ao — COOTBETCTBEHHO aMnnMTyAa BUOpOCMELeHNA 3alUMIyaemMoro obsexTa
{Touku B 1 B} n nctouHwka so3byxgpeHus (Touka A).

3. OnpegnenuTe ahdEKTMBHOCTL pasnMyHbIX BAPUAHTOB BUBpousonalun (Tat-
nuua 2.1).

5. ConepxaHme oTyeTa

1. HaseaHne v uenb naGoparopHon paboTbl, KpaTke TeOPeTUYEeCKUe ceene-
HUs O LyMe.

2. Cxema nabopaTopHOt yCTaHOBKM.

3. [anrblie nsmepennit n pacueta

4. CaHUTAPHO-TUIVEHVYECKas OLeHKa napameTpos NPOoM3BOACTBEHHON BUGpa-
LN U abPEKTUBHOCTI 3aLUNTHBIX Mep.
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Ta6bnuya 2.1

Touka Yactora Yacro- Bubpo- Bubpoc- YpoBeHb Aonycrumbie s;{a::::: Koadcpu-
samepa | BpawleHus a omewe- | oo Bubpocko- | Bubpocko- ‘é UMEHT
Bubpa- | Asurarens | - Hue Vprc POCTH pocTh an po::o— nepegaun
] n, oG/MuH U A, MKM ! Lv, AB V, mMic poc K.
Lv, ab
A
B
B

3aMeptl B KaXaoh Touke NPOBOAUTL 110 TpU pasa. CpeaHeapudpmerndeckoe
3HaveHne A, MKM ¥ V MM/C 3aHecTu B TabnuLly.

Tabnuya 2.2
Hanpas- CpegHeKsaapariieckoe 3HaveHne BUGpockopocTi, M/c+10-2 — He Bonee
Buabi nexus TNorapucpMudeckmnit yposeHb BUBpockopocTh, AR, B okTaBHBIX nonocax
sudpaLmm HOPMUPO- 1py cpejHereomeTpriecknx Yacrtorax, M.
BaHua 2 4 8 16 31,5 63 125 500 1000
~ 7,1 2,5 1,3 1,1 1,1
obujas nooevZ | —i— | —

123 114 107 107 107

35 3.2 3.2

TpaHCNOPTHaR XnY

TeXHOMNOMMue- XYz 1,3 0,45 | 0,22 0, 0,2
cKas T 108 99 3 92 92
TPARCROPTHO- 35 1,3 | 063 ¢56 | 0,56
Textioonte- | XuY | <7 | %08 | ez | fo1 | 01 | to1
. 5,0 50 35 2,5 1,8 1,8 1,9 0,65
MecTHas XY, - |20 | e | 17 | T | 7 | os | w05 | 0z

6. KOHTponuHLIe BOMPochl

1. UT0 HasbiBaeTcs Bubpaumen? Hasosute napameTpbl Bubpaumm.

2. Kak paccuntats BubpockopocTs v Bubpoyckoperue?

3. MosAcHnTe hopMyny NOrapu@MUHECKOro YPpoBHS BUGPOCKOPOCTY.

4. Mpusegute kraccudmnkaumio subpalium.

5. HasoeuTe noOCnencTBUs BPEOHOrO BO3AEUCTBMS BUDpaLMM Ha OpPraHnam
uerioseka.

6. OnuimMTe NPUHLMANLI HOPMUPOBaHUS BUBPaLW.

7. Mepeuncnute oCHOBHbIE MeToAbl Hopebbl ¢ BUGpaumen.

8. CyuyHocTs Bubpousonsuun. PUandeckun cMeicn koaduureHTa nepepadmn
BuBGpauvn, hopmysbt ero pacyeTa.

9. Npubops! aAns namepeHua subpatum.
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NaboparopHas paboTta Ne3
Mccnedoearue 3ansineHHocmu 030yxa

1. Uenb paborsbl

MonyyeHWe NpakTUYECKUX HasbikoB PaGOTHl ¢ Npubopamv Ans onpedeneHns
KONMYECTBEHHOMO COREPKAHUS MbINA B BO3OYXE W MMIVIEHUHECKAs OLESHKa 3antineH-
HOCTM BO3AyXa NPOUIBOACTBEHHOM 30HbI.

2. O6mue cBeOEeHNA © NbINK

fbinb — 270 Menbyalluve YacTulbl TBEPAOTo BeLEeCcTBa, CnocobHblie Anu-
TerbHOE BPEMS HaXOAWTLCH B BO3AYXE BO B3BELLEHHOM COCTORHUM,

Mo cBoEMy NPOUCXONAEHUIO Nbib NOAPA3ASSETCA Ha 0P2aHUYECKYH (pacTi-
TENBHOIO W JKMBOTHOMO MPOMCXOXKAEHWUR), HEOP2aHUYECKYI0 (MWHepanbHasa -—
Hanpumep LiEMEHTHas, KBapLieBas 1 T. 4.) ¥ CMELLaHHYIo.

K OCHOBHBIM CBOWCTBAM NMbiiTM OTHOCATCS! XMMUUECKUIA COCTAB, AUCMEPCHOCTb,
KOHUEHTpaLUs, SNeKTPO3apsEHHOCTb, CIIUIMAEMOCTL, NOXaPOB3PLIBOONACHOCTb.

Mruesmnyeckas BpegHOCTL NbIA 3aBUCUT B OCHOBHOM OT €8 XUMUYECKOro Co-
CTaBa, AUCMEePCHOCTH U KOHLEHTPpaLWK B BC3LYXE.

JnCnepcHOCTLIO NMbINY HA3LIBASTCA CTENEHL ee u3MenbYerns. OBbiYHO YacTu-
Libl NPOMBILLNIEHHON NbINK uMetoT pasmepet 0T 0,1 go 150 mkm. Kpynuble yactuupl
{Boriee 10 MKM) BBICTPO 0OCEAAOT M NPAKTAYECKU OTCYTCTBYIOT B Bosgyxe. OnacHhbl-
MW OJ151 Yeriogeka sBMsoTes vYacTuupl oT 0,2 40 7 MKM, TeK KaK MMEHHO OHM Cno-
COBHbI OTNAraThCs M HaKanMBaTeCs B NErkuX. bonee Menkie JYactub! BoldbiXatoT-
ca 06paTHO, a Bonee KpynHble 3a4epXXUBaKTCs B HOCOrNOTKE.

3anbINeHHOCTE BO3OYXa XapaKkTepusyeTCs Maccoit Nbinn B eguHuue obbema
{Mr/M3) MnKM YUCNOM MBIFIMHOK B JAHHOM 0Bbeme — KOHUEHTpaLmei,

HopMMpYEMEIM NapameTpoM, PerfameHTUpYRLLMM rurieHnyeckve Tpebosa-
HUS K COAEPXaHMIO MbiNU B BO3AYyXe, ABMNSETCH NPEAerbHO JONycTUMan KOHUEeH-
Tpauvs (MAK). MpeperbHo AonycTUMbIe KOHUEHTPAUUW, KOTOPHIE NPU eXefHEeBHON
paboTe B TedeHne 8 4 UNM Npu Apyroy NPOSOIMKUTENTBHOCTH, HO He Goree 40 Y g
Hepemno, B TeMeHue Bcero pabodverc cTaxa He MOryT Bbi3BaTh 3aboneBaqui unu
OTKIOHEHWI B COCTOSHUWN 340PO0BbLS, OOHApYXBaeMbiX COBDEMEHHbIMN METOAAMW
vccrneaoBaHuit B npoLecce paboThl Wi B OTAANEHHBLIE CPOKMU XUBHW HACTOSLLEro U
AOCNeAYHLLMX NOKONEHWA.

Moa peAcTBUEM BO3AYLLHBIX UMM TENNOBLIX NOTOKOB NbiNb HACNPOCTPAHAETCS
B NOMELLEHMSIX W 3arpA3HSRET OKpyxatowwyto cpedy. [binb NpeacTasnseT cephesHyo
FUTUEHMECKYIO ONacHOCTb, TaK KaK OHa MOXET Bbi3BaTb 3abonepaHns Obixartenb-
HOW CUCTEMb! YerioBeka (GPOHXWTLI), KOXKHOIO NMokpoBa (AepMaThTLI) U rnas (KoHb-
IOKTUBUTBI). TOKCUUHAS Mbifb MOXET Bbi3blBaTh obLiee OTpaBlieHus opraduma. Io-
ptoYast Mbinb SBAAETCH MNOXapOB3PLIBOONACHOMN.

OTnarance Ha OBWKYLUMXCA YacTax obopyosaHust, Nbifib Bbi3bIBAET WX NOBbI-
LWEHHbIW W3HOC. TlpK NMIOXo# OpraHusaLuy NbineyaasneHus, BMECTe ¢ OTXOAALLMA
razamu, BolbpackiBacTcs OOMbLIOE KONMMYECTBO LEHHBIX MBIIEBUOHLIX NPOAYKTOB,
4TO NPUBOAUT K 3HAUUTEILHOMY 3KOHOMUYeckoMy yiepby.

Takvm oBpazoM, Bopsba ¢ MbinbK Ha NpousBoacTEe umeer GomnblUoe caHn-
TapHO-TUTUEHUYECKOE, COLManbHOE M SKOHOMUYECKCE 3HaYEHMe.
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K xonnekmueHbiM MemodaMm 60pb6bi C MbUTEI0 OMHOCIIMCS:

. MexaHu3aauus 1 aBToMaTU3aLUmMs NPOU3BOACTBEHHLIX NPOLIECCOB.
. MpumMeHeHvie repMeTyHOro 06opyacBaHus.

. NicnorkaoBaHue yBNaXHEHHBIX 1 TPAHYNTMPOBAHHBIX MATEPUAIOB.
. MpviMeHeHne acnvpaLmMoHHbIX YCTaHOBOK.

. MpyMeHeHUe BakyyMHbIX NbiNeyYGOPOYHBIX MALLWH.

. BEHTURALMA NPON3BOACTBEHHbIX NOMELLIEHWIA.

. MpumeHeHKe neineyrosuTene u MuULTPoB.

K chunbTpam OTHOCATCA YCTPOWCTBA, B KOTOPbIX OTAEMNEHWUE MblMeBbIX YacTul
OT BO3AyXa NPOM3BOAUTCS NyTEM DUNETPOBaHUS Yepes nopucTLie MaTepuansl. An-
raparbl, OCHOBaHHbIE Ha WHLIX TPUHLUMAX MbLISOTASNEHUSA, NMPUHATO HasbiBaTh
NBiNeynoBUTENSMU. Hanpumep, YCTPOACTBA, B KOTOPLIX OTAENEHWUE NNk Npoucxo-
OWT 38 CYET AENCTBUS CUIT TSIKECTN.

B 3aB1CcMMOCTM OT MpYHUMNA OeACTBUS NbINEynoBuTen U hunbTpel noapas-
[EnsoTCH Ha. TPaBUTALMOHHBLIE, MHEPLMOHHLIS, MACISAHbIE, SNEKTPUHEckme, MOoK-
pble, MOPKUCTHIE, MaTepyaThie, aKycTuHeckue, KOMOUHUPOBaHHbBIE K NPone.

HaunGonee NpocTble NO YCTPOUCTBY WM SKCTyaTauuu SBNsIoTCs Ablreocadoy-
Hbie KaMepbl, B KOTOPbIX OTAeneHue YacTuy, Nbini OT BO3JyXa NPOUCX0AVT oA
BO3JENCTBMEM CUMbl TSHKECTU. DTO YCTPOWCTBO NPUMEHSIOT Ans rpyboi ouKCTEM, U
athcheKTUBHOCTL €ro NelneynoseHus coctasnaeT 50 ... 69%.

LenmpobexHule neineynosumenu — YUKNOHL! 00SCNEYMBAIOT BbICOKYHO
cTeneHb obecnibiiesaHun Bosgyxa (80 ... 90 %). MprHumn geicTevs OCHOBAH Ha
BO3BHUKHOBEHMW LEHTPODEXHLIX CUM Mpit NPOXOXKAEHWM 3aMbLIIEHHONO BO3RYyXa
BHYTPM LMKITOHA.

PykaeHbie chunbmpbl npefHasHaveHbl A8 YNaeiuBaHua CyxXux Hecrnunae-
MbiX Mbined. ddhbekTiseHoCTs 90 ... 99%.

Bnexmpuyeckue unbmpkl ACNONL3YIOTCH sl OYWCTKW BO3ZyXa M npo-
MBILLNEHHBIX Ta30B B CTPOUTENBHON MHAYCTPpUK. B aTHx annaparax otaeneque nbl-
NeBbIX YacTWL OT BO3fdyxa MPOW3BOAWUTCA MO BO3LEWCTBMEM CTATUHECKOrO 3reK-
TPUYECKOTO NOfIsA BbICOKOH HaNPshkeHHOCTV. DddiexTMBHOCTL 99.9%.

Meineynoeumenu MoOKpo2o muna rpybol ouncTkM OTIIMYEITCS BhICOKOR
3 PEKTUBHOCTLIO MbineynasnusanHmns.

Mexnbie nbuIeyI08UMETU OCHOBaHE! Ha CrocOBHOCTY BOAbI K Nblfieynasnu-
BaHMIO,

MbiNbk yNaBnMBaIOT TakkKE NPOMNyCKaHWEM rasonsINeBoro NnoToka yepes 800~
Hyw cpedy. Hanbornee pacnpoCTPaHEHHDIMY annapaTtaMun 3Tor0 BUAA ABMAKTCH
pPOTOKNOHBI, CKpyG6epbl, NpoMbiBHbIE Bawku, nbiieynoesuteny BenTypu. Mokpsie
MbINEYNOBUTENN CHabXalTCH MEXaHU3UPOBaHHLIMM LLUNAaMOOTCTONHLIMUA YCTPOR-
cTBamu. Arnaparb! MOKDPOW CYUCTKM MeHblue no obbeMy. B HuxX nerue fobutbest
BbLICOKOH cTeneHn ouucTki. OOHako oMM TpedyloT o6paboTky WnaMoB, YCTPOUCTBO
BoZ03abopHOro xo3ncTea. BosmoxkHa LemeHTauua nbirin. T109TOMy npeanodTeHme
OTAAKT CYXUM METOAAM yriaBnuBaHms.

MHaueuayanbHbie CPeRCTBa 3auThl OT NblM NPUMEHSAIOTCR B TeX Cryvasx,
Korga npuMmeHeHne obmux cpeacTs HeshdeKTUBHO 5iMbo HEBOSMOXHO. K HUM OT-
HOCSTCA MPOTUBONbLINEHLIE PECIMPATOPb!, OYKK, CeLoaeKda U T. 4.

CornacHo «CaMuTapHbiM HOPMaM MPOEKTUPOBAHMS TPOMBILLMEHHBIX NPes-
npuaTuia» n FOCTy 12.1.005-88 «O6Lyne caHuTapHo-furvieHmdyeckne TpeboBaHus K
BO3ayxy pabouelt 30HbI» (¢ u3m.1 peicteyT ¢ 01.01.2000) cogepxaHue nbinu B
Bosayxe paboyel 30HbI HE [OIDKHO MPEeBbiaTh MPEAenbHO AOMYCTUMbIX KOHUEH-

~NOOThA WN -
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Tpaumi (NAK). Mpy 3ToM paboveit 30HOI NPUHATC CYUTATL MPOCTPAHCTBO BbICOTOM
00 2 M HaZ YPOBHEM nona (OCHOBaHUA).

Crincok TOK moxeT coctasute st pasnuuHbix Bewecte o1 1 Ao 10 mr/m3,
Mpynna kpemHuicoaepxaliyx nuinei nmeer NOK ot 1 go 4 mr/m® B 3aBUCUMOCTY OT
npoLeHTa cogepianus KkpemHesema (SiO2), SBMSIOLErocs 0CHOBHLIM BO3DYauTe-
NeM CUIMKo3a.

Tabnuua 3.1
nak, Knacc
Ne HavwmeHosaHve BeLlecTsa mrim® | onacHocTn
1 AnioMUHKA ¥ ero cnnasbt 2 1 4
2 U3secTHsik 6 4
Mbifb KMBOTHOIO U PaCTUTENLHOMO NPOUCXONASHUS C 6 4
MPUMEChI0 ABYOKUCH KDEMHUA He MeHee 2%
CunukaTsl ¥ CUITMKATOCOAEPKALLNE NbINK:

4 acbecToLeMeHT 6 4
CTEKMSHHOE U MUHEDAITbHOE BOSIOKHO 4 4
LIeMEeHT, rnuHa 6 4

5 OkKuCb Xernesa ¢ MpUMechio OKUCNOB MapraHua Ao 3% 6 4

6 JlervpoeaHHble CTanu 1 Mx cMecu ¢ anmasom Ao 5 % 6 4 i

7 Marnesunt 10 4

8 __| Caxu YepHble NpOMBILUNEHHDIE 4 N S

9 TuTaH 1 erc AByOKUCH 10 4

YrnepoaHble nbing:

10 KOKC 6 4
anwasbl NPUPOAHLIE N NCKYCCTBEHHLIE 8 4
KaMeHHbIA yrostb 10 4

11 YyryH 6 4

2.1. OnucaHue yCTaHOBKK ANA UCCRef0BaHUA 3aNbINeHHOCTH Bo3ayXa

Na6opaTtopHast yCTaHOBKA COCTOMT U3 MbINEBOM Kamepbl U NPUMLIKAILLETO K
Hel npubopHoro otceka (pucyHok 3.1). MbiieBas kamepa CRYXUAT 4NS UMUTaLUK
NPOUEOLCTBEHHOTO TIOMELLEHMS C 3AMbINEHHBIM BO3YXOM.

2 6 54 31 1 — nbifesas Kamepa;
VA o onns 2 — npubopHbIl OMCEK;

/ 3 — omeepcmue dns e3amusi nNpobei;
Joafo 4 — npo3payHoe oKHO;
o po3p ;
3 T B @/ 5 — pyuka dosamopa;
35383 6 — acnupamop A—822
= e PucyHok 3.1 — Cxema nabopamopHoli
790 ycmaHosKu

B npuGOpHOM OTCEKE HaxoaWTcs acnupaTtop Tvna §22 anna e3sTus npobsl Bos-
Jyxa, anekTpoannapaTypa, ABuraterbs BEHTUNATOpaA.

Bastne npobbl BO3ayxa U onpedeneHve KOHLUEHTPaLuK 3anbiNeHHOCTU BeCco-
BbIM CrIocoB0M MPOBOAST NP NOMOLLU:

a) naTpoHa ¢ ByMaHbIM DUNbTPOM (Mapku ADA);

6) BecoB rabopaTopHLIX aHanuTudeckux Tuna BNA-200r-M;

B) cekyHaomepa ogHocTpenouHoro C—1-2A,;

r) 6apomeTpa-aHepona BAMM.
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2.2. Mepb! 6e30racHOCTH NPU BLINONIHEHUN paboTbl

1. BKnioueHue ycTaHoBKK NPOV3BOAUTE TOMNBKO MOCHE O3HAKOMNEHUs ¢ nopsia-
koM paBoTbl Ha npubope v paspelleHus nabopaHTa.

2. o skrouerus npubopos B CeTb BU3yanbHO y6eanTeCs B UCNPaBHOCTA M30-
FIALMIM TOKOBEAYLUMX HacTel ¥ Hanuuusa 3aseMneHnst y npubopos.

3. Mpu oBHapyKeHm HeUCNPaBHOCTeR Y Henonaaok B paGoTe naboparopHoit ycTa-
HOBKW UCCIEAOBaHNS NPEKPaTUTL M HEMEOEHHO CooBLWMTL 06 STOM NpenoaasaTtento.

2.3. OnpepeneHue KOHLIGHTPaLUMK NbUK B paboyeil 30He BeCOBLIM METOAOM

OcHOBHBIM 1 HauBoree rMrneHnIecky 060CHOBAHHBIM METOAOM OLISHKM 3aribi-
NEHHOCTY BO3AYyXa ABNACTCH BECOROW METOA B COUETaHUM C XapaKTepucTHKoh Anc-
NEPCHOCTU Mbiv. BecOBOM METOR NnoroXeH B OCHOBY CUCTeMbl cTaHaapToe Ges-
onacHocTu Tpyaa (CCBT) kak ctaHAapTHbiR. OH OCHOBAK Ha onpeaerneHny Macchl
MbINA NpY NPOTAMMBAHUK Yepes BLICOKOIHMEKTUBHLIA (DUILTP ONPEENEeHHOro Ko-
nuYecTBa BO3AYXa, OTHeCEHHOMN 3aTem K 1 M3 Bosayxa.

BenuinHy c6bemMa NPOTSHYTOro Bo3dyxa 4epes hunbTp NPUBOAAT K HOpMaTL-
HbiM YCNOBUSIM, 104 KOTOpbIMU NOHMMaETCA TemnepaTypa, pasHas 20°C, nasnexue
760 MM pT. CT., ¥ OTHOCUTENLHARA BNAXHOCTL Bo3ayxa 50% (TOCT 12.1.005).

MaccoBas KOHLGHTPaLMS Mbifv onpeaenseTes no dopmyne:

Q, = m_\—/rpL’ Mr/m3, 1

o
roe m — macca punsTpa nocne oTbopa nbinw, Mr;
m¢ — Macca huneTpa 4o 0T00pa nbinu, Mr;
Vp — o6beM BO3AyXa, NPOTAHYTOrO Yepes PunbTp 3a 1 MuUH., NPUBELEHHBIN K
HOPMarbHbINM YCIoBUsIM, M3
__213:V, B g
°760-(273+T)
rge B — dakTnueckoe GapomeTpryeckoe AaBneHne, MM, pT. CT.;
T - chakTMuecKas TeMnepaTypa Bosgyxa B MecTe oToopa npobkl, °C;
Vo — cfbem Bo3ayxa, nponyLleHHbin Yepes3 GuneTp npu Temneparype T #
nasnenui B:

@)

ot 4
= M, 3
* 7 1000° ©)
roe o — 0BbEMHAs CKOPOCTL MPOCcCackIBAHUA BO3AYXa Yepes dunsTp, 1/MuH;
1 — NPOJOMKUTENBHOCTL B3ATUS NPOGKI.

3. NMopAagox BLINOHEHUNA paboTl

1. Basecutb punbTp.

2. BcraeuTb (hUrbTp B NATPOH, @ NAaTpoH — B BO3AYX03ab0pHOe OTBEPCTUE KaMmephl.

3. BBecTu nopumio nbiriv NOBOPOTOM pyYKu A03aTopa.

4, BKNIOUMB BEHTUNATOP, pa3BesTh Mbillk BHYTDU KAMEDbI.

5. BkiounB OAHOBPEMEHHO acrmpartop U CeKyHAOMEp npoussecTy oToop Mbl-
nn. B Teyenue Bcero BpeMeHn otbopa npodbi CKOPOCTL OTCACLIBAHMS BO3OyXa
criegyeT noaAepXv BaTL OCTOAHHOM C MOMOLLbIO BEHTUIIS poTaMeTpa.

6. UaBneub hunbTp, NPOU3BECTU B3BELLUMBaHME.

7. 3amepuTb TEMNERATYPY BO3AyXa n GapoMeTpudeckoe faBrieHve.

8. PaccunTaTs KOHLIEHTRALIAO NbINK 1 MOMyHeHHbIE PesyneTaThl 3aHeCT B Tabrmuy 3.2.
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9. OnpegenvTs npefenbHo OOMYCTUMYIO KOHLUEHTPaLUMIio MbiMvu U ee Knacc
onacHocTn (Tabnuue 3.1), sanonHute Tabnuuy 3.3.
10. CocTaBnTb CaHUTAPHO-TUIMMEHWYECKYID OLIEHKY 3afbIfIEHHOCTH BO3OyXa pa-

Ho4yen 30Hb!.
Tabnuuya 3.2

Ne B, MM pT.
onbiTa CT.

®, MUK, | t, MuH. m, Mr

mi, Mr | Qa, Mr/m

Tabnuya 3.3

HaumeHoBaHne
BELIECTBa

Knace
ONaCHOCTM

NOK Qnak,
Mr/m3

3amepeHHas
KOHUEHTpaLms

MpesblileHue
naK

PO RON

Tpauuu neinn’?

4. KOHTpPOsibHbIE BONMPOCH!

YT0 HasLIBAETCA NbiNbio?

Kak noapasaensioT Neiflb MO NPOVCXOKAEHNIO?
Kakosbl OCHOBHBIE CBONCTBA MbIIN?
Y70 Takce npeAenbHO AONYCTUMAs KOHLUEHTPaLWS BpeaHoOro BeliecTsa?
. B yem 3aKnouaeTcs rMrMeHnIeckas BPeaHOCTL Mbn?
. B yem 3akniouaeTcs CyWHOCTb BECOBOIC METOAA OrNpedeneHns KoHUeH-

7. KaxoBbl MeTOAb! 3atUTEl paboTaiolux v 0BOpYRoBaHUS OT NbM?

8. B xaKnMx HOpMaTUBHbIX AOKYMEHTaX COLEPHUTCA NepeyeHs npeaentbHo fomny-
CTUMBIX KOHLIEHTpaUWiA Nblnn?

9. Kaxve MeponpusiTUs NO3BOMSIIOT CHWKATL KOHLUEHTpaLMIo Nbiny Ha pabouunx
MecTax o yposhs MAK?
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TNTaboparopHas pabora Ne4d
Onpedenexue KOHYeHmMpauuiu spedHbIX eewjecme e go3dyxe

1. UHenw paGorbi

MpuobpeTeHne NPaKTUECKUX HABLIKOB USMEPEHUs w CaHUTapHGo-TUrueH4ecC-
KOW OLleHKM COAEpXaHua BpeaHbIX BELLECTB B BO3yXe.

2. ObwuMe cBeaeHNs O BpeaHbIX BeljecTBax

Ophum u3 Hanbonee onacHbiX hakTopoB, BOZASWCTBYIOWMX HA YenoBeka B
MPOU3BOACTBEHHbBIX YCIOBUSIX, SBISHOTCA TOKCUMUHBIE BelecTsa. BpednbiMu Hasbl-
BakT BELYEeCTBa, OTPULATENBHO BO3AEMCTBYIOWME HA OPraHn3M YenoBeKa U Bbl3bl-
BaloLLNE HapyLUEHUE HOPMaribHOW XVU3HEeReATeNbHOCTU.

CyLUeCTBYIOT pa3fidHble CUCTEMb! KilacCuPukauuM BpedHbIX BewecTs. Hgo-
BUTblE BelUIeCTBa, NMpUMEHAEMble 1nu ofpallatoluecs Ha pasnvuHblx obbekTax,
MOXHO pa3fenuTb Ha gBse rpynnbi:

—~ TBEPAbIE AObi (CBUHEL, MbILIbSIK, HEKOTOPbIE BULI KPACOK);

— Xupkve 1 rasoobpasHble agpl (okeua yrnepoga, 6eHavH, 6eHson, cepoBogo-
pOA, Cepoyrnepon, aueTuneH, CnipTsl, 3dup 1 4p.).

Mo xapakTepy N TOKCUYHOCT BpeAHble BeljecTea Nogpasfgensior Ha JeTbipe
rpynnbi:

1) epkvie, pa3pyLLaloLiMe KOXHbIA NoKpoB M cnvaucteie obonouku (HCI, HaSO4,
CrOs u ap.);

2) percTByrOLLME Ha opraHbi fAbixanus (Si0z, SOz, NHs u ap);

3) percTayoline Ha Kposb (CO, MbILLbAKOBACTLIA BOAOPOA Y 4P);

4) feACTBYIOWIME Ha HEPBHYIO CUCTEMY (CTIVPTLI, 3chupbl, CEPOBOACPOL, YIre-
BOAOPOAbI}.

OCHOBHOW BEMUYUHON, XapakTepuayowen 3arasoBaHHocTs pabounx 30H, AB-
NAETCH KONWYECTBO (COAEPXAHME) BPegHOCTER B efuHuvLie ofbema BO3LYLUHOW
cpefibi, Mrimd,

CucTeMa TMIrmeHVYeckoro HOpmMupoBaHus komdopTHocTk pabouux nomelle-
HWIR ¥ OKpYXXaKOLUeH BOSRYLIHOM cpeabl OCHOBaHa Ha paspaboTke nokasatenen no-
NycTMMOro 3arpasHeHvus B8 dopmMe mMpeaerbHo fonycTrMbiX KoHueHTpauwi (MOK)
BpeOHbIX BewecTs B Bo3gyxe ([MoctaHoeneHne MuHucTepcTBa 35paBOOXpaHEHNS
PE ot 31.12.2008 Ne240 (pep. ot 30.03.2016) «O6 yrBepxaeHun CaHuTapHbIX
HOPWM, NPaBUA WU MMMKEHUYECKUX HOPMaTUBOB «[lepeyeHb pPErnaMeHTUPOBaHHLIX B
Bo3gyxe paboqei 30Hb! BPpeJHbIX BELLECTBY).

roOCT 12.1.005-88 ¢ usm.1 (peircreyer ¢ 01.01.2000) «O6wume caHuTapHo-
riurnerndeckne TpeboBaHus K Bo3ayxy paboyel 30HeI» YCTaHaBNUBaET NpeaenbHo
LOMYCTUMbIE KOHLIEHTPaLWKN BpeOHbLIX BEWECTsB B Bo3ayxe pabodelt 30Hbl. B coot-
BETCTBUU C 3TUM CTaHAaPTOM NPeAensHO AOMYCTUMbIE KOHLEHTPALMM, KOTOPbIe Mpu
exenHeBHOM paboTe B TeUeHWe 8 4 unu npu Apyroi NPOJOIPKUTENEHOCTY, HO He 60-
nee 40 Yy B HeZleM0, B TeUeHUe Boero pabodero cTaxa He MOryT BbiaaTh 3abonesaHui
WNU OTKMOHEHWIA B COCTOSIHUN 3[,0p0BbS, OBHapYXMBAEMbIX COBPEMEHHBIMU METOLa-
MU UCCReoBaHMA B npouecce paboTbl N B OTAANERHBIE CPOKU XXU3HWU HACTOALLEro
¥ NoCneyoLwmx NOKOEHUA.

TOCT 12.1.007 «Bpeptbie Bewectsa. Knaccudukauus v obuwe TpeboBaHus
BesonacHOCTU» noAapasfendAeT BCe BpefHbie BeljecTsa B rasoofpasHOM COCTos-
HWUM Ha YeTLIpe Kiacca ONacHoCTU:

-
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1) upeaBbivaitHo onacHble (F1K<0.1 Mr/m®);

2) BeicokoonacHble (0.1<MK<1.0 mr/m3);

3) ymepeHHo onacHbte (1.0<MOK<10.0 mr/m3);

4) manoonacHsie (MEK>10.0 mris).

B xapkpom knacce BpeaHble rassl 06nafawT pasnnyHOM TOKCUUHOCTBIO. B ca-
HATAPHBIX HOPMax NPOEKTUPOBAHWUA TPOMbBILUNEHHbLIX MPerpUsaTiil, B CTPOUTENb-
HbiX HOpMaX ¥ Mpasunax nepevucreHtl Hauboriee YacTo BCTPEUAOLIMECS BpeQHbIe
BeulecTsa U UX NPeAenbHO [ONYCTAMbBIE KOHLEHTPaUUW B Bo3gyxe paboued 30HbL!.

PesynbTaroM BOSHAENCTBMS BPEOHbLIX BELIECTB MOFYT SBATLCH OCTPbiE wnv
XPOHUHECKWE OTpaBneHnst paboTaoLmx.

Ocmpbie ompasfieHus] SBRASIOTCA CNEJCTBUEM KPaTKOBPEMEHHOTO BO3AEW-
CTBWS BPEAHLIX BELUECTB, NOCTYNAKOLWMX B OPraHn3m B 3HAYMTENbHBIX KOSMYECTBAX.
XpoHu4yecKue ompas/ieHUsi pasBMBAIOTCH B pesynbTaTe ANIUTENbHOrO BO3NEKCTBYS
BpEOHBLIX BEWeCcTs, NocTynaiolmMx B OprasMaMm mansimi gosamu. Hanbonee onac-
HBIMW SIBMAKOTCS XPOHUMECKME OTPABNEHUS, HEPESKO NpUBOAsWKE K npodeccno-
HanbHbiM 3aboneBaHvsM. XapakTep ¥ TAXECTb BbINONHAEMON paboTel BRMSIOT
TAKKE HA HYBCTBUTENBHOCTL OpraHuama K sigam. Mpu Tsxenon usudeckoi pabote
YCUNUBAIOTCS NPOLECCH! JbiXaHWsA M KpOBOOOPALLEHUS, YTO CrocoBCTBYET NOCTyn-
NEHWIO AA0BUTBLIX BELLECTB B OPraHnaM.

Haunbonee paumoHaneHON MEpOW NPOoUNakTMkK OTpasneHvuin 1 npodeccuno-
HanbHbIX 3a00NeBaHwi Ha NPOMIBOACTBE FBNSETCA CO3MAHNE TakuxX YCINOBUN TPY-
A3, NPY KOTOPbIX MCKIIOYAETCH Ui CBOAUTCH K MUHUMYMY KOHTaKT paboTaiolmx ¢
BpeAHbIMU BelecTBaMu. 3TO B MEpBYyI0 ovepenb ACCTUIAETCA LLIMPOKUM BHeape-
HAEM CpEACTB MeXaHu3aLMu W aBToMaTU3aumMyu NMpousBOLCTBEHHLIX TPOLIECCOB,
3aMEHOM BpefHbIX BELYEeCTB Ha MeHee BpefHble WNM MonHOCThio Be3BpefHbIe.
OTOM e Lenyn CNyXuWT MOSEPHU3aLMS TEXHONOTMYeckoro obopyAoBaHus, ero co-
BEPLUEHCTBOBAHVE (FEPMETU3aLIUS, KarncCyaLus, YacTUHOE UM NOSHOE YKPLITHE C
YCTPOMCTBOM BbITSXKWA BO3LYXA).

Borbwasi ponb B 0340pOBNEHW YCIIOBUA TPyAa B LiexaxX C BpefHuIMUA Bbige-
NeHUsIMK OTBOAUTCA BeHTUnauuW. Hanbonee adexkTMBHA MECTHAA BbLITAXHAR
BEHTUNSALUMS OT MecT obpasopaHmst BpegHocTed. OO6WeoOMeHHas BeHTUNALMS
[OJDKHa paccyuThiBaThes Ha pas6asneHne fo 6Ge30nacHOro YpPOBHA BPEAHOCTEN,
He YRAnNéHHBIX MECTHON BEHTUNSLMEH,

Mpu pabote ¢ 0cobo BpeaHbLIMK BELLECTBAMW, HANPUMEpP, CO CBUHLIOM, Heob-
XOAMMO YCTPONCTBO BbITOBBLIX NOMELLISHWA TUNAa CaHNPONYCkHUKOB ¢ oBasaTensHoM’
oumnCTKOMN crneyopexpbl. O6a3aTenbHO MBITLE B aylle nocne paboTbl, sanpeLleHue
Npvéma MUY 1 KypeHun B NpOM3BOLCTBEHHBIX NOMELLEHNAX, PasgensHoe XpaHe-
HUE B MHAVBULAYaIbHBLIX WKagHUMKEX MUYHOM Opexbl i crieloaexib!.

Ob6na3aTenbHO NPoOBEAEHNE NPpenBapUTEnibHbIX Y NEPUOANYECKMX MEANLIHCKUX
OCMOTPOB, CPOKM WX YCTAHARMMBAKTCA B COOTBETCTBUKM C XapakrepoMm paboT u
BPEAHOCTLIO BELECTRA.

OgHUM V3 MEPONPUSITUANA N0 O3A0POBNEHUIO YCIIOBUA TPYAA ABNAETCA perasa-
LSt NOMEeLLeHWA NyTéM NPOMBIBKY NMONOB M CTEH 1%-M PacTBOPOM MapraHLOBOKUC-
noro kanws ¢ pobaeneHneM CoNsIHOM KUCMOTLI B konudecTse 5 Mifr.

Bece paberatoiive ¢ BpeAHbIMU BELLECTBAMU AOMKHL! OblTh 00y4eHbl npasu-
nam TexHuku 6e30nacHoCTY ¥ 3HaTh HavanbHble NPU3HaKK 4eRCTBUA BPefHbIX Be-
ecTB, ACMKHLI OKasbiBaTte NEPBYIO CaMo— Y B3aUMONOMOLLL. B atmocdepe G Bbi-
COKOW KOHLeHTpaLel BpeHbiX BELLECTE 3anpeLjaeTcs paboTtaTth 8 OANHOUKY.

Ha paboty, cBS3aHHY!O C npumeHeHueMm psiga ocobo TOKCUYHBLIX BellecTs
{(Hanpumep, BeHaona), XXeHWMHbL ¥ NMua Monoxe 18 net He doryckaomcs.
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MpUMeHEHNEM KOMINEKCa TEXHUMECKMX MEPONPUSTTAY He Beerfia yaaércs obecne-
YT HOPMAlbHBIE CAHUTaPHO-TUIMEHUYECKKE YCIIOBMS TPYAa B rpovseogcTeax. B atux
YCINOBUAX BOSHUKAET HEOOXOAUMOCTL B MCNOfb3OBaHUA CPEACTB MHOMBMOYanbHON 3a-
WuThl paboTatowmx.

Ans sawmTtsl Tena paboTalowmnx NPUMEHSIOT CRELOASKIY Pasn4HbIX TUMOB,
M3rOTOBNEHHYIO U3 PasHbiX MaTepuanos (TEMNO3alLuTHas!, NPOTUBONbINbHAS, Mac-
FIOCTOMKaS; KMCIOTOCTOMKAS, METanNM3upoBaHHas u ap.).

NS 3alyuTbl OT KUCAOT U LLenoYei UCRONb3YIoT CRELOAEXaY U3 PesvHOBLIX
N NEPXFIOPBMHUNOBLIX MIIEHOYHbIX MaTepuanos. [onosy paboyero 3aluwialT
KacKOW’, LLEMOM U Op.

PasHoobpasHbl Buabl creLobysu B COOTBETCTBUM C YCroBUsMU pabodeit cpe-
Abl. Yacto eé penaloT Ha Heckonbasiyed NoJoLLBe, CTOMKYIO K BO3LEACTBUIO 3a-
rpasHeHuid pabouen cpeapbl. NS 3aumtel PyK NPUMEHAIOT nepyaTkv v pykasuubl
NpOPE3VHEHHbIE UM U3 KMCNOTOCTOMKUX MaTepmaros.

Mo paboTaroLiero saMWaioT oT O6pbiar arpeCCUBHLIX XUOKOCTEA Mackamy ¢
LUMTKaM¥ Y3 CBETOMNPO3PaYHbIX MaTepuanos. OpraHbl 3peHvA 3aLMLLAIoT OYKaMu.

pu paboTe B yCNOBUSX BbICOKON 3arasoBaHHOCTU BOSAYLUHON cpedbl NpUMe-
HSIIOT NpoTUBROrasbl (hvnbTPYHOWEro ¥ usonvpyolero Tunos. Kaxawid tvn unb-
TPYIOLEro NpoTuBorasa saljuujaeT oT onpeaenéHHoro BpegHoro selyectsa. fMpu
OUEHb BbICOKMX KOHLEHTpaLMAX BpeHbIX ra3oB, a Takke Npu COLEPXKaHUU KUCHO-
poga B Bozgyxe MmeHee 18% MCNONb3ylT M30NUpYowmMe NpoTUBOrasbl, KOTOpble
ObiBaIOT LWNAHTOBbIE K @BTOHOMHbIE. B LinaHroBeix npotvBorasax mapki MU-2-57 un
ANA-5 Bo3fyx HarHeTaeTCsl B MacKy BO3yXOAyBKOM.

B uensix npegynpexaeHns 3ab0oneBaHWin KOXMW NPUMEHSIOT Masu (NacTsi) U
MOKLME CPeacTBa.

3. Onucanue npubopa n MeTOAMKA UIMEPLHUA

Ons onpepeneHus CoNepXaHnst BpeaHbiX rasoB 1 NapoB B BO3AYXE NPUMEHS-
T (hOTOMETPUYECKUE METOAbI, razoaHanu3aTopbi ¢ WHAUKATOPHEIMU TpyOKkamy,
aBTOMaTMyeckue npubops! HenpepbIBHOrO AWCTBUS, rasoxpoMarorpadmyeckme m
MaCC-CMEKTPUHECcKne MeTofbl.

Ana anannsa npo6 Bo3gyxa npu BegeHWn paboT B konohuax, eMKOCTsX, B OT-
KPBITBIX MPOCTPAHCTBaX NPUMEHSTCS razoaHanmsartop Tuna YI—2 ¢ nHankaTopHbIMU
TpyGKaMm.

3.1. Onucanue npubopa namepeHus 3arasoBaHHocTu YI—2

laszoaHanmaatop TtvMna YI-2 (puc. 4.1) coctouT u3 BO3ayxo3abopHOro
YCTpOUCTBa ¥ Habopa NpUHaanNeXHOCTEN ANS NPUrOTOBMNEHUSt UHAMKATOPHLIX TPY-
6ok. MNpeaHasHaveH ans onpeaeneHsa B BO3AyXe CreyioLMX rasos (napos): cep-
HucToro aHruapupa (S0z), auetunena (CzHz), okucnos asota (NO, NOz), okucu yr-
nepoga (CO), ceposopopoaa (H28), xriopa (Clz), ammuaka (NHa), atunosoro achupa
(C2H5)02, 6en3uHa, 6ensona (CeHs), Tonyona (CeHgCHa), aueTona (C3Hs0).

OcHOBHAA 4acTb BO3[YX03aOOPHOrO YCTPOWCTBA — PE3WUHOBLIN CUNB(OH C
OBYMs hnaHLAMM U CTakaHOM, B KOTOPLIA NOMELLEHa NpyxuHa, Bce aTo HaxopuTes
B 3aKpbITOW Y&CTU KOpRyca.

Bo BHyTpeHHVX renbdax curbgoHa YCTaHoBNeHbl pacnopHele KomblUa Ans npu-
JaHys cnbDOHY HKECTKOCTU U COXpaHeHus nocTosHeTsa dopmbl. Ha BepxHeit nnute
UMESTCS HEMOABWAHAS BTYNKE AN HarpaBieHUs LUITOKa NPY CKaTUU cUnbgoHa, OT-
BEpCTUS! ONIA XPaHEHVS LUTOKOB B HepabodeM cocTosHuK. Tof ronoBkoi LuToKa Ha
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TPaHSIX BbILUTAMMOBaHE! LMAIPbI, yKasbiBatoLme, Kakoi 06bem 3arasoBaHHOro BO3fyxa
MOXET BbITb 0TOBPAH U3 ra30B0M KaMEpPs! C MOMOLLIO JEHHOTO LLITOKA,

Ha ymnuHapuueckoin noeepx-

7
HOCTM Wwroka wMmeetcs 4 npo- T

‘BVIA A
5

/2

AO0NbHLIE KaHaBKK, Kaxaas ¢ OABy- 8 H -

510

M8 YITIYOMISHNAMY, CIYXaLumx Ans

ukcaumy oBLEMOB NPOMycKae-

moro Bosfyxa. PaccTosHue Mex-
Oy YrnybneHwsMM Ha KaHaBKax

nogobpaHo TakmMm obpasom, JTo-

Okl Npy XoZe UTOKA OT OfHOro

yrnybnenus go apyroro curiscoH
3abvpan onpepencHHoe Konuue-

CTBO BO3YXa M3 ra3oBOH Kamepbl.

11

Ha wriytlepe C BHyTpeHHeW CTO-
pOHLI ofieTa peswuHoBast Tpybka
ans otbopa Bo3gyxa M3 razoBoy
kamepbl. ["a3oBas kamepa npea-
cTapnsieT coboit crneumanbHylo
eMKOCTb C ra3ooTBofHoOn TpyB-
KOW W 38X1MMOM Ha Hell. B kame-
pe HaxoguTcs BO3AyX, cogep-
HaLLuii ras unu nap, KOHUEeHTpa-
LMo KoToporo Tpebyetcs onpe-
AenuTb.

3.2. OcHoBHbIe TpeGoBauus No
TeXHUKE 6e30MacHOCTH

1. Npuctynute K paboTe MOXHO TOMBLKO NO-
cne TIaTensHOro U3yveHus MeTOAMUYECcKOro yKa-
3aHUs! U paspeLleHus npenocgasarens.

2.Mepep npoBefeHuem paboTthl cneayeT
yBeauTbCcA B repMeTUHHOCTY cunbtoHa npubopa
YI—=2. insi 3TOro OTTAHYTh CTONOPHBLIA BUHT, Aas-
AEHVEM HA LUTOK, NOMELUEHHLIA B HEMOABIDKHYIO
BTYNKY, YAanNUTs 43 cunbthOHa BOSAYX; CTOFIOP-
HbIA BUHT JOIKEH BOWTU B BepxHee yrnybreHue
WTOKA;, MEPEKPbITe PEe3UHOBBIA LUNAHF;, OTTAHYB
CTOMOPHLIA BUHT BREBO (N1aA0HLIO NPaBOW PYKW

1 — cunbghon; 2 — Koprnyc; 3 — pPacnopHoe Konsyo;
4 — gepxHasn nauma; 5— HenodsLIKHas emyka;
6 — wimok; 7 — yesybrienus; 8 — wmyuep;
9 — peauHoeas mpybxa, 10— euHm dbuxcuposaHus;

11— wkana

PucyHok 4.1 — Nazoananuszamop muna YT—2

/3a>Kw M

;

['azoBasy

YI-2 Kamepa

PucyHok 4.2 — Cxema
nabopamopHoll ycmaHo8KU

NpUASPXMBaTe LUTOK CBEPXY), AaTh BO3MOXHOCTb LUTOKY MEPEMELLATbCA BBEPX.
Ecrnm wrok He nepemMelaeTcs — cuitbboH repMeTUden (nofcoca Bosayxa B npubop
He npoucxoguT). Tonbko YEEeaMBILMCE B rEPMETUMHOCTY npuGopa, MOXHO NPUCTY-

naTe Kk pabote.

3. Mpy OCBOBOXAEHUM LUTOKA OT CTOMOPHOFO BMHTA LUITOK HEoBXoAMMO Mpu-

OEpX1BaTh NafoHbIo BO Usbexave Bbibpoca.

4. OTpaboTaHHbIA MHAVKATOPHLIA NOPOLLIOK NOMELLAeTCA B CNELMaribHyio em-
KOCTh C Hagmvchbio “OTpaboTaHHbIA MHOVMKATOPHbIA NOPOLLIOK”.
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5. LinaHr rasoBoMn kamepb! OCBOBOXKIAETCS OT 3aXKMMa B NOCNEJHIOW oJepedb
1 NEPEKPLIBEETCS 3aXUMOM CPasy e No OKOHYaHWK 3aMepa.
3.3. MNoparoToBka razoaHanusaTopa YI—2 Kk paborte

[Mepen Havanom paboTkl HeoBXOANMO V3rOTOBUTE MHAUKATOPHYIO TPyOKy. [ns
3TOro MyCTYIO CTEKNAHHYIO TPYOKy, HEXOAALLYIOCA B MNaHLUeTKe, 3aKnanblBatT ¢
O[HOTO KOHUA HeGONbLINM BATHLIM TamroHoM Ha rnybudy He Bonee 1...2 MM, Tak,
yToBbi BATHLIA TAMMOH HE BLIXOAWN 33 mpeferb! CTeKNsSHHOW TpyOKkW, WHaye OH
MOXET 33KYTNOPUTE PESUHOBLIE LLITAHTN.

B oTkpbiToe oTBEpcTHe TPYBKU OCTOPOXHO HAaph CneumanbHbLiM NOALOHOM C
NOMOLLBIO CTEKITAHHOM BOPOHKM BChINaTb MHONKATOPHbIA NOPOLLIOK.

Hano noMHNTb, YTO MHAUKATOPHBIA NOPOLLOK — 3TO XMMWUYECKMA PEaKTUB, pac-
chinaTh €ro He pekomeHzayeTcs. VHOMKaTOPHLIM MOPOLLKOM 3aMonHseTes Bes Tpyo-
Kka, cBOBOAHBIM OCTaeTcs 2 — 3 MM BEpxa TpyOKu Afsi BATHOTO TaMioHa.

3.4. MeTtoauka npoBegeHus paborbl

1. CoBpaTb pabouyio cxemy (pUcyHOK 4.2). Ans atorc rascananusarop Y2 ¢
MOMOLLbI0 MHOMKATOpHOWN TPyOKW noacoenuHsieTca K rasoBoil kamepe. B raszosoit
Kamepe HaxoAwuTCst BO3AYX, COAEPXALLUA BpeaHbie rasbl My Napbl, KOHUEHTpauuo
KoTOpbIX TpebyeTcs onpepermTs.

2. OcBoBogUTL LUTOK OT CTOMOPHOrO BUHTA W AaTb €My BO3MOXHOCTE cBOGOA-
HO nepemelLaTbECA BBEPX, MOMHS NpasBuna TexHuky 6e3onacHocTy.

3. Ha6rilogate 32 U3MEHEeHNEM OKPacK MHOWKaTOPHOrC Nopoluka B Tpybke n
3a nNepeMeLLeHnem LToka.

4. OnbIT MOXHO CMMTaTh 3aKOHYEHHbIM, Korga B cunbdor BoAgeT Tpebyemoe
Konu4ecTBo Bo3yxa. [Ipn MonNHOM OKPaLUMBAHWM MHAWKETOPHOrO NOPOLUKA OTbIT
MOXHO NMPEKpaTUTL, HE AOKUAAACH, Koraa B curbcoH BodeT Tpebyemoe konnve-
CTBO BO3flyxa M3 ras3oBO# Kamepbl. 3TO NPoUCXoauT npu Gonblloh KOHUEHTPaLK
rasoB WM NapOB B UCTbITHIBAEMOM BO3AYXE.

5. OcBoBoayTe WTOK OT CTONOPHOTO BUHT2 U BCTABUTL €r0 B CNelnanbHoe oT-
BEPCTUE Ha BEPXHE MnuTe razoaHan1saropa.

6. OTCOenMHUTE MHAMKATOPHYIO TPYOKY OT PE3UHOBbIX LNaHroB,

7. IamepuTh BLICOTY OKPALLIEHHOTO UHOUKATOPHOTO NOPOLLKA, NPUINOXUB MHAN-
KaTopHylo TPyBky K crneupanbHOR NMHelKe, Haxopswelics B nnaHweTtke. Mepu-
TenkHas fIMHeKa OTrpagyupoBaHa TakuM ofpa3soMm, UTO BbICOTA CKPaLLEHHOO Mo-
POLLIKA YKASBIBAET H3 KOHLISHTpaUMIO onpegersieMore rasa unu napa B uccregye-
MOM Bosayxe. KoHUeHTpauuio crnegyert BbipaxaTh B Tex eAuHuLax, KoTopble ykasa-
Hbl Ha MEPUTENBLHON NUHERKe. ECnvM BulCOTa OKPALLEHHOrS MHANKATOPHOTO NOpoLL-
Ka 3HaumTenbHo Bornblle OrvHbl MEePUTENbHOW NMHEerKW, WHBUKaTOpPHYC TpyOky
cregyeT NPUIoXUTL HECKOMbKO pas.

8. MamepeHune KOHLEHTPaUMK rasa B UCCNEAYEMOM BO3yXe NPOU3BOBNTCS He
MeHee LLECTH pas.

9. ObpaboTka pesynbTaTOB U3MEPEHUS NPOUIBOONTCS CornacHo n.4.1.

Tabnuya 4.1

NAK, | MNpyumeptl y4acTkoB, Fie BO3MOXHO HaNkune speiHbIX Be-

HauwmeHosaHue sellecTsa Mr/M® | LWeCTB Npu BLINORHEHU) CTPOUTENBHO-MOHTEXKHLIX paGoT

eTuneH 0,1 o
Q;tcmn 1 Ha yvacTkax BbiOMHEHWAS 2HTUKOPPO3NIAHLIX, MANAPHBIX,
Ton;)on 5 |WnakneBoumbix pabor, & Take GBAPKM METANNMUECKiX,
AueTo 200 |MONMMEPHbIX MATePAArIos M KOHCTPYKLIMIA
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Npodomxernue mabnuyoi 4.1

NAK, | Npumepel yuacTkos, rae BOZMONKHO HANWYUE BPEAHLIX Be-

HaumeHosatve ReLlecTsa Mr/m3 | 14ecTB Npw BLIMOMNHEHUM CTROUTENbHO-MOHTaXHLIX pabor

Ha yyacTxax BhIMOMHEHNst 3eMNAHLIX paBoT (NMOA3EMHbLIX, B

Ceposoniopoa 10 |3260NCHEHHBIX MECTaX), & TaKKe B KaHANM3alMORHbLIX ¥oO-
AMMUAK 20 ]noAuax v Ha yuacTKax BbiMonHeHWA paboT ¢ NpUMeHeHuem
DEHOTBHBIX MK PE3OTbHBIX CMON
CepHUCTLIH aHrnapua, 10
OxrMenel azora 5 .
B FIBPECYETE HA OKMCIB! YITIEPOaa 20 Ha yyacTkax BhinonHeHus aHTUKOPPO3UMAHBIX, M3OMSILIMOH-

HbIX ¥ CBAPOUHBIX paﬁm, a taKxe 8 MecTax HenonHore cro-

YrmeBoaopo/bl HEhTV: KepOGHH, YaitT- panus Tonnuea

cnvpt, Senaud, Tonrueo TC-1,TC~2
(npu nepecyeTe Ha yrmepoa) 300

4. Mopsaok BbiNnONHeHUA paboTbl

1. Mpu BBINONHEHUMM naboparTopHoi paboTkl CTYAEHT ACIHKEH NOArOTOBUTH
paBoyee MECTO: BLISICHUTL Y MperofaBaTens, KOHUEHTPaLUMIO KaKoro rasa npeacTo-
UT ONpeaenvTL, NPUIOTOBUTL UHAWKATOPHYIO Tpybky, cobpaTh pabouyio cxemy pu-
cyHka 4.2. Ecnin HensBecTHa Npupoga rasa, NoAroTaBvBalOTCs HECKOMbKO MHAMKA-
TOPHLIX TPYBOK Ha npeanonaraeMble rassl (naps).

2. CoobLynTe npenopasarento 0 rocTOBHOCTY YCTAHOBKM M NONy4uTh paspelue-
HWe Ha npoeefeHvie paboTel, 3aMeptl NPOU3BOSSTCA HE MeHee B pas.

3. Mo okoHuaHuM paboT C YCTAHOBKOW NMPOW3BECTM &e AeMOHTax, ybpaTb pa-
Bouee mecTo.

4. lMpoussecTu o6paboTky pesynbTaros paboTsl cornacHo n.4.1.

5. Ha ocHOBaHWK TONYYEHHLIX PE3YrbTaToB CLENAaTk BbIBOL O KOHUEHTpauun
usyyaemoro rasa, onpegenute NOK (Tabnuua 4.1), onpegenuTs KNacc onacHocTu
BELLEeCTBA COMMAacHO Krnaccudukaymm, npueeseHHon B n.2.

6. B cnyyae HecooTseTcTBust (ripeseileHus) MNAK paspabotats mepsl asis
FIMKBUAALMMN 3arasoBaHHOCT 1 NpodunakTUieckue MeponpusTUa.

7. CoctaBuTb OTYET O NpoaenaHHon paboTe.

4.1.06paborKa pe3ynsTaroB

1. Onpegenuts MNIK UcnbITbiIBaEMbIX NAPOB W ra3oB.
2. 3anucaTb pearbHO NoNyYeHHbIe 3HaYEHUA KOHLEHTpaLui B Tabruue 4.4,
3. HaitTi cpegHee sHavenue (Ccp) NO cneaylouei MeToauke:
—Ha™ cpegHee 3HadeHve C no chopmyne:
g-2C 1)
n
rae Co — pesynbTaThl pearnbHbIX M3MepeHunit, Mi/M®;
N — YNCNOo U3MEpPEHWIt (He MeHee 6).
—paccumTaTs OCHOBHOW NokasaTtesi Cop 1O hopmyne:

Cep =C+KS, (2)
S HaxoAMM 13 BbIDAKEHMS:
\ ZI Co “El
S=A= 3)
n—1

KoadhdpuumeHT «k» ycTaHasnueaeTcs ¢ ydeTom koachdmumenTa CTbI0AeHTa 1 Yuc-
na uamepeHur. [ns npaxtMd4eckod OUEHKH MOXHO PEKOMEHIOoBaTh cnefylolue
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3HaYEHNS BENUUMH «k» OT KONMMECTBA U3MEPEHMWit C yuyetom koatduumenTa CTb-
H0feHTa, ANst JoBepUTEeNsHOW BeposTHoCcTU 0,95,

Ta6nuya 4.2 —3Havenue koacdduumeHTa CrblofeHTa

Yycno namepeHuit K
6 1,05
8 0,85
10 0,72
12 0,62

4. Mpusecty 3HaveHne Cep K HOPMAanbHBIM YCHIOBUSM.
Co=Cep*1,02. 4)
5. 3anonHuTb Tabnuuy 4.3.

Tabnuya 4.3
Konuenrtpavua Bpe,%nblx
npumecen, mMrim -
Ne |Hawmerosanne| Mapka P nox OTE;:"e
onbiTa ONbLITOB npubopa | peans- | cpeansaa | MPVBE- | mrim® | o naK
Has, Co Cer Ae}gaﬂ’
0
1
2
Onpepenenve
3 | koHueHTpaLuy VI2
4 |(HaumeHosaHUE
geujecmsa)
5
6

6. Ha ocHoBaHuu aHanuaa Tabnuubl 4.3 cAenarth BbiBOALI O COOTBETCTBMM
haKTUJYECKOro cogepKanus BpegHeix Apumecent ¢ MK

7. Mpu nonydyeHw noBbILLEHHLIX 3HAYEHUIA CogepXaxHus BpedHbiX npumecein
paspaborath Mepbl NKBUAALIMU 3arasoBaHHOCTY, MPOhUNaKTUUECKUEe CaHUTaApHO-
TMIAEHNYECKUE MEPONPUSITUS.

5. KoHTponbHsie BONMPOCH!

1. OnpegeneHne BpegHbIX BELLECTB.

2. Knaccudvkauus BpeaHbiX BELLECTB N0 CTereHyt BO3ASCTBUS Ha opraHiam
yernoseka.

3. Uvo Takoe npenernbHo ACMYCTUMbIE KOHUSHTpaLMuU?

4. Tpubopbl, MNpUMEHAEMble ANA KOHTPONs COAEPXKaHWS BPEAHLIX rasoB
(napoB) B BO3AYyXE.

5. MNMpuHumn peicTenA rasoaHanmsaropa YI-2 npu onpepeneHWu 3arasoBaH-
HOCTM BO3AYLLUHOMN CPegbl.

6. MeTogpt 60peOhl ¢ OTRaBMEHUSAMMN.
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ITabopatopHas pabora Neb

UccnedoeaHue memeoponozuveckux ycnosutl
Ha paboyux mecmax

1. Henw paboTh!

MpuoBpeTeHne NpakTU4eckux HaBbIKOB M3MEPEHKUS Y OLIEHKU METEOpOnormye-
CKUMX yCnoBuit B paboyel aoHe.

2. O6wue cBeaeHUs O METEOPONOrMYECKUX YCIIOBUSIX
8 paboveil 3oHe

MeTeoponorudeckue ycnoeust Ha paboumx MecTax onpelensioTes Temnepaty-
PO, BITAXHOCTLIO, BAapOMETPIECKAM OABNISHMEM N CKOPOCTEID [IBUKEHNA BO3AYXA.
COBOKYMHOCTb 3TMX MApaMeTpoB Ha3biBAETCS MUKPOKIIMMATOM. 31U napameTpsbi,
onpepensiolwme MAKPOKITMMAT, KaKk KXObIA B OTAENBHOCTH, Tak U B PasnuyHbix co-
YEeTaHUsIX, OKa3biBAIOT BRMAHME Ha (PYHKLIMOHANBHYIO OesTenbHOCTL YesIoBeka, ero
CaMOUYyBCTBME U 3[10POBLE.

Mpou3BonCTBEHHAsA CpeAa - 3TC NPOCTPaHCTBO, rAe OCYLUIECTBMAESTCH TPY-
A0BaA OesTeNbHOCTL YeroBeKa, KOTopast MOXET MpouU3BoaANTLCA KaK B NMPOUsBOA-
CTBEHHBIX FIOMELUEHUSIX, TaK 1 BHE UX,

Mpon3BoACTBEHHbIE MOMEWEHUA - 3TO 3aMKHYTbie NPOCTPaHCTBa B Cneuu-
anbHo nNpegHasHa“eHHbIX 30aHUAX ¥ COOPYKEHMSX, B KOTOPLIX MOCTORHHO (M0 cMe-
HaMm}) unu nepuopudecky (B TeveHne pabovero AHs) OCYLLECTBNABTCA TpyLoBas fe-
ATensHoCTh Juopel {FTOCT 12.1.005).

MuKpOKIUMaT MPOU3BOACTBEHHBIX NOMEIeHUI - 3TO MeTeopororuieckue
YCTIOBUS BHYTPEHHEW Cpefbl STUX NOMeL|eHW, KoTopble onpeaenaTes AeNCTBY-
HOWWMIK Ha OpraHnaM YerioBeka COMETaHUSIMU TEMMEPaTYPhl, BRAXHOCTH, CKOPOCTU
OBWKEHUS! BO3AYXA W TEMNOBOIC U3NYyUYEHUs.

PaGouas 30Ha - NPOCTP2HCTBO, OfpaHUYEHHOE NO BBHICOTE 2 M Haf, YPOBHEM
nosia, Wiy NNOLAAKN, Ha KOTOPbIX HaXOAATCS MecTa fOCTOSHHOTO (BpPEeMEHHOTO)
npebbisanus pabotawuux (FOCT 12.1.005).

MeTeoporiodeckine yCrnoBuUst NPOMBBOACTBEHHON cpedbl ONpPenerstioT MHTEHCHB-
HOCTH TennooBMeHa MEXTY OpraHusMOM YETOBEKa M OKPYXaloLUei Cpenon v OKasbiBa-
10T CYLIECTBEHHOS BIMSHUE Ha (PYHKUMOHAMBHOE COCTOSHUE PA3SMMHBIX CHCTEM opra-
HM3Ma, CaMOMYBCTBUE, PaboToCnoCOBHOCTL, NPOU3BOAMUTENBHOCTL TPYAA, 3/10POBkLE.

JrmTensHoe BO3AEUCTBME Ha venoBeka HeGRaronpusTHLIX METeopornorue-
CKuX (haKTOPOB PEe3KO YXyALAeT COCTOAHUE 340POBbS OpraHusMa u MOXeT NpuBo-
AT K 3a00neBaHnsAM.

TepMmoperynsiuMs - 370 COBOKYMHOCTE (PU3MONOrUMECKUX ¥ XUMUYECKUX NMpo-
LIECCOB B OpraHvWsMe JeroBeka, HanpaeneHHbIX Ha roafepXaHwe Temnepatyphbi
Tena B npepenax 36-37 °C. PasnmyarT XvMUUeckyto n husnieckyio Tepmoperyns-
U0, XMMUYECKas TepMOPEerynsiumst [OCTUraeTCs CHWKEHWEM ypoBHA oGMmeHa Be-
LWECTB MPY Yrpo3ae NeperpeBaHs OpraluamMa Ui ero yCuieHueM npu OXNaxaeHn.
duamueckas TepMoperynaumMs perynupyet oTaady TERNoThl B OKPYXKaKLWYI0 cpeny
33 CYET M3NYYEHUS, KOHBEKLMK 1 ACNApeHNA noTa.

KoHBeKUMs MPOMCXOANT 38 CHET LMPKYIsALUMMA BO3AYLLHBIX MAcC, OMbIBRIOLLMX
Teno 4enoseka. HarpeTbie cnou Bo3Ayxa BOKPYT TEMa& YernoBeka MHTEHCUBHO 3amMe-
HAKTCA Bonee XONoAHbBIMY CMOsAMM BO3yXa oKpyXatlLe# cpenbl.
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UanydeHne usbLITOYHOW TENNOBOIA 9HEPTMM C NOBEPXHOCTW Tena 4enoBeka
fIPOMCXOANT 33 CYET UCTYCKaHMA Myuvel HEBUAMMOIC WHAPaKPacHOro LseTa B CTo-
POHY NPEAMETOR, HAarpeThIX A0 MEHLLLMX TeMneparyp.

YkaszaHHuli FOCT u CanlivH ycTaHaenveaioT ontmarnkHsie M JONycTUMbie napa-
METpbl MUKPOKIIMMATa B 3aBUCUMOCTM OT XapakTepUCTUKA MPOU3BOACTBEHHDLIX NOMELLe-
HWIA, Nepuoa roga, Kateropuu TsorecTu paboTsl 1 yerosuin pabovero MecTa.

FurueHmnyeckue TpeboBaHUs K MUKPOKITMMATY NPOU3BOACTBEHHBLIX MOMELLEHW
yCTaHaBnvBawT CaHuTapHbie HOpPMbI U fpaBuna «TpeBoBanvs K MUKPOKIVMATY
pabouvx MECT B NMPOUSBOACTBEHHBIX 1 OUCHBIX NomeLLeHusix» (yTB. MNocTaHosne-
Hue MuHsgpaea PB 30.04.2013 Ne33). Yka3aHHbIA JOKYMEHT BBOOWT MOHATHS Of-
TUMAITEHBIX ¥ QONYCTMMBIX NapaMeTpoB MUKPOKIIMMATA.

OnTUManbHbIe MAKPOKITMMATUYECKAE YCTIOBUSE - COMETAHNUSA KOMUHECTBEHHBIX
rnokasareneil MUKpoOKITMMaTa, KOTopble NPU ANUTENBHOM U CUCTEMATUHECKOM BO3-
JAeWCTBUM Ha yenoeeka 06ECneunBaloT COXpaHeHWs HOPMAarbHOMe TenfioBOro co-
CTOSHMA OpraHinama 6e3 HanpskeHUs MexaHusMoB Tepmoperynsiumn. Ouu obecne-
YMBAOT OLUyLLeHMe TeryioBoro KomdopTa M CO3AaI0T NPEANOCHINKK ANis BbICOKOro
YpOBHst paboTocnocobHOCTU.

OdonycTMMble MUKPOKNMMaTUYECKuE YCIIOBUSA -~ COYETAHUS KONMYECTBEHHBIX
rokasarenen MUKpOKIIMaTa, KOTopble NPy ANWUTEsTbHOM 1 CUCTEMATUYECKOM BO3-
AeACTBAM Ha YenoBeka MOTYT Bhl3BaTh nepexogsuine u BuicTpo HopManusyLLecs
U3MEHEeHWA TEMIOBOrO COCTOSHWUA OPraHMaMa, COMPOBOXAAIWMECH HAMPSHKEHNEM
MEXaHU3MOB TEPMOpPEryIIsiLiMA, HE BLIXOAAWMM 3a npefdenk! PrsHoNorudecKkmx
npucnocoBuUTeNbHBIX BOZMOXHOCTEN. [Ipy 9TOM HE BO3HMKaET NOBPEXAeHWA unu
HapylleHuiA COCTORHUA 3A0POBbS, HO MOTYT HabAATLCH AUCKOMMOPTHLIE TENIO-
OLLyLLIEHNS!, YXYALLEHNE CaMouyBCTBUS U CHIDKEHVE paboTocnocobHoCTH.

MapameTpe! MUKPOKITMMATa YCT2HaBMUBAIOTCS HA OBA NEPUOAA rofa - XONOAHBIV
1 TensbIA. PusmHeckasn TKeCTb paboThl ONpesensieTcs SHepreTUHeCcKMMK 3aTpaTtamm
B Mnpoliecce TPYAOBOW OesTensHocTH, B cootBeTcTBun ¢ FOCTom 12.1.005, a Takke
CaHuTapHbIMi HOpMamu ¥ npasunam «TpeboBaHUA K MUKpoKnKMaTy pabounx MecT
B MPOM3BOACTBEHHbIX ¥ OUCHBIX NMomelleHuax» (yTB. lMoctaHoeneHue MuHsapaea
PE 30.04.2013 Ne33) dhmsudeckne paboTbl NOOPasgensiioTess No WHTEHCMBHOCTM
3HeprosaTpaT 4enoBeka Ha Tpu Kareropun. JonycTuMble napameTpbl MUKPOKTMMaTa
YCTaHaBIMBAIOTCH B CIy4asiX, KORO@ Mo TEXHONOIMYeckuM TpeboBaHusM NpovsBoa-
CTBA, TEXHUYECKMM MM SKOHOMUYECKMM NpuyrHaM He 06ecneynBalTCst ONTUMarb-
Hble HOPMBL,

Ta6nuya 5.1 — OnTumanbHble 3Ha4YEHVA NapaMeTpoB MUKPOKIiMMaTa Ha pabodux MecTax
NpOU3BOACTEEHHBIX ¥ OPUCHBIX MOMEeLLEHWA.

Ka;:';:)‘:_"ﬂ Temnoparypa CropocTs
Mepwoa rona no yposmio | NOBepXHOCTeH, TeMﬂePaﬂgg oTuocuTenhH:m ABRXGHUR
aHeprosarparT, o C Bo3Aayxa, BNaXKROCTh, % Boxys);aj;el:lc,
Br
la 21-25 22-24 40-60 0.1
16 20-24 21-23 40-60 0,1
XoropHsii lla 1822 19-21 40-60 02
i6 16-20 17-19 40-60 02
o B ~III b 15-;]-9“_. L ~‘16—18 40-60 0,3
Tennein la 22-28 23-25 40-60 0,1
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Kareropus

CkopocTk
pabor Temneparypa
Mepuoaroga | noyposwio | MOBEPXHOCTeH, Tmnepaz'g oo, % | Bosayxa, mic
aHeprosarpar, °C Bo3Ayxa, Sl M st
Br onee
16 21-25 22-24 40-80 0,1
ila 19-23 20-22 40-60 0,2
6 18-22 19-21 40-60 0,2
Tsaxenas, lil 17-21 18-20 40-60 03

Tabnuya 5.2 — JonycTumbie BENWYMHLI NOKA3aTeneil MUKPOKNMMATA Ha paGouunx MecTax
NPON3BOACTBEHHBIX NOMELLeHUIA

Temnepartypa CkopocTs OTHOCUTENLHAN
Mepuoa roaa Kaveropus Temnepa'r%pa NOBEPXHOCTH, ABKXKEHAR BNAXHOCTH
pa6ot sozayxa, °C °C BO3AyXa, MiC, BO3aYXa, %
He Gonee
la X 19,0-26,0 01 0.1 1675
16 Y 18,0-25.0 0,102 1575
Xonopseii lla ihass 16,0-24,0 0104 1575
s R 14,0-23,0 02 03 15-75
in A 12,022,0 0.2 04 1575
la 202 20,0-26,0 01 0.2 1575
I6 YRS 19,0-28,0 0.1 03 1575
Tensiit lla P 17,0-28,0 0,2 0,4 1575
6 e 15,0-28,0 0.2 05 1675
i e 14,0-27,0 0.2 05 15.75

Ecnv B NpOV3BOACTBEHHBIX MOMEL{EHWAX HEBO3MOXHO ofecneunTs [oNyCcTy-
MbIE HOPMaTVBHbLIE BEMWUMHE TIOKa3aTes1ell MAKPOKNMMATA U3-38 TEXHONOTUYECKUX
TpeBGOBaHKA, TEXHUUECKOA HEeJOCTWKMMOCTY WMKU 3KOHOMMYECKH OBOCHOBaHHOM
HelenecoobpasHocTy, To Heobxoaumo obecneunTb 3awmuTy paboTalux oT BO3-
MOHOrO NEpErpeBaHns UM OXNaXaeHus opraHnama. [ns 3TOro MOXHO UCNOMb30-
BaTb CUCTEMbl MECTHOIO KOHOMUMOHMPOBAHUS BO3ayXa, BO3RYLUHOE AYLUMPOBaHNe
pabounx MecT, nomelleHust Ans OTAbixa w oborpeeaHus ¢ OnTUMarbHLIMK napa-
MEeTpaMu MUKPOKNUMATE, CNeLofexay VM apyrie CPeacTsa UHANBHAYyarnbHO! saum-
Thl, pernaMeHTauUmnio Tpyaa  OTAbIXa M T. n.

Ons KONMMEKTUBHOW 3allUUThl OT BO3OEWCTBUN OMacHLIX MEeTeOopOnOrmuyecKinx
haxTopoB Ha CTPOMNNOLLEAKE NPUMEHSIOT Nerkue YKpbITUst Hag CTposLUMcs obb-
eKTOM B LIEefIOM #Mn Hag erc yactbto. [0 KOHCTPYKTMBHOMY WCMOMHEHWUIO nerkue
YKPbITUST OLIBAIOT MHEBMATUHECKUMM, KAPKACHBIMM U NMHEBMOKAPKACHbIMKU. [N K-
OVBMAYanbHOM 3aLLWTLI MCNONbL3YHT cnelodexay u cnelodysb.
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2.1. Uccnenosanne TemMnepaTypbl Bo3ayxa Ha paboumx Mecrax

BoagelicTBre BLICOKOA TeMnepaTypb! Ha yerioeeka cnocoBeTByeT ObiCTpO# yToM-
naemocTy paboTalolero, MOXeT NPMBOAWTL B ONPEAENEHHbIX YCNOBUSAX K Neperpesy
Oprannama, CONpOBONAAIOLIEMYCS NOBLILIEHNEM TEMNepaTyphl Tena, oGurbHbIM NoTo-
OTAENEHWEM, XaKA0MW, Y4allieHneM Abixanus W nyrisca, Mpy Sonee sHauuTensHOM ne-
perpese Tera uderioseka JOMONHUTENbHO BOSHUKAET TOfIOBOKPY)XEHUE, 3aTPYLHRETCN
peub 1 np. Onucarkas opma neperpeea opraHnama ¢ npeobnafaHvem peskoro noBbi-
LIEHUS TeMNepatypbl Tena Yenopeka HasbIBAETCH TEMFIOBOV MNepTEPMUEN.

Opyras copma BO3ASACTEBUS BLICOKOH TEMMEPATYPLI Ha YeNoBEKa XapaKTepuayer-
ca npeobnangaHuem HapyLlieHust BOOQHO-CONeBoro obMeHa u u3BecTHa nof, HassaHeM
CynopoxHoi Sonesin. OHa npoTekaeT B (hopMe CYO0pOor pasivuHbiX Mbilti], OCOBEHHO
VIKPOHOXHBIX, COMPOBOMAAETCS GONbLUMM BLIBENEHUEM MoTa ¢ NOTEPE HYXHbIX opra-
HU3My corieil. OGe3BOXKMBaHUE OpraHu3Ma BLI3BIBAET CryLLEHNe KPOBM, YXyALWAETCs M-
Tauve TkaHel 1 oprados. MoTeps coneit NuwaeT KpoBb CNOCODHOCT YAEPKUBATL BOAY,
YTO NpUBOZMT K GbICTPOMY BLIBEAEHUIO U3 ODPraH3Ma BHOBb BbIMMTON XWOKOCTY.

B panbHerliemM MOXeT HacTyrnuTL TENMOBOM YAap, NPOTEKAIOWLUA ¢ noTepent co-
3HaHWs, NMOBLILLIEHUEM TemnepaTypbl Tena ao 40-41°C, cnabbiM # YYalleHHEIM Nynb-
com. Mpu TENNOBOM WM CONHEYHOM Yaape NPOUCXOAMT NPUIMB KPOBM K MO3TY, B pe-
3yNbTaTe YEro NOCTPanaBiLiMiA YyBCTBYET BHE3anHyio cnabocTb, rornosxyto 6osb, BO3-
HYKAET PBOTA, ObIXaHWe CTAHOBWTCS MOBEPXHOCTHLIM. XapakTepHbiM NpU3HaKoMm Ts-
YEMOTO NOPAKEHWA SBNAETCH NOYTY NOTNHOE NPeKpatlieHne NOTOOTAENEHNS. TennoBoK
yaap ¥ cyaopoxHasn 6onesHs MOTyT NPMBECTH K CMEPTENbLHOMY UCXOAY.

He6naronpusiTHoe BO3LEACTBME Ha OPraHv3M YEMNOBEKa OKasbiBAET HE TOMLKO Bbl-
coKas, HO W HM3Kas Temnepartypa Bozgyxa. OHa MOXeT Bbi3aBaTh MecTHoe um obiyee
O\TIAXAEHWe opraHisma, CTaTb NpUYMHOM MPOCTYAHOrO 3aboresaHus wim oBMopoKe-
HUA. JrTenbHoe OXNakpeH e YacTo NPUBOAUT K PACCTPORCTBY ASATENBHOCTY Kanwn-
NAPOB N MENKWX apTepuit (03HOBNEHME NanbLUEB PyK, HOT ¥ KOHUMKOB yuieit). MNpu aTom
NPOUCXOAUT W NEPEOoXNaKIEHUe Beero opraHusma. MNoBpexaeHne TKaHen B pesyribTa-
Te BO3[EMCTBUA HU3KOH TEMMEPATYPb! HA3bIBAETCA OTMOPOKEHVIEM.

MpyuMHaMU OTMOPOXEHUS MOTYT BbiTe AMUTENbHOE BO3AEACTBYE XOroda, BeTep,
TNOBLILLEHHAs BITHOCTL, TECHAs WM Mokpast oByBb, HENOABVKHOE NMOIOKEHUe, Mo~
xoe oBlee COCTOAHME 1MocTpafaBLLIero, 6051esHb, UCTOLLIEHIUE, anKOoTONLHOE ONbAHEHME,
KposornoTepu 1 1. A, OTMOPOXEHNE MOXET HACTYMWTbL [2Ke NPU MOMOXUTENLHOR TEM-
neparype 3-7°C. Emy Gonee Beero nogsepxeHs! fanblibl, KUCTY, CTOMsY, YLK, HOC.

2.2. VccreRoBaHue OTHOCUTESbHOM BNAXHOCTM BO3AYyXa B paboyei 3oHe

PasnuyaioT cnepyiowve Buabl BI&XHOCTU. aBGCONMOTHYI, MaKCUMalibHYIo M
OTHOCHTErBHYIO.

ABCOMIOTHANA BAAXHOCTE — 3T0 (haAKTUYECKOe CofiepKaHne BOsHbLIX NapoB B
JaHHom oBbeme Boafyxa Npu [aHHo! Temnepatype (Mr/md).

MakcuManbHasl BNaXXHOCTb — 3TO MaKCMMaribHO BO3MOXHOE COASpXaHue
BOZSiHBIX N2POoB B [jaHHOM oGbeme BO3fyxa Npy JaHHoW Temnepatype (Mi/md),

OTHOCUTENbHAA BRAXKHOCTL BO3AyXa (@) NOKASHIBAET OTHOLLEHUE BOASHLIX
napos, CoAepXalyuxca B AaHHOM 06beEME BO3AYXa, K BeCy BOASHBIX NapoB, Makcu-
ManbHO HachiLLAoWMX BO3AYX Nput faHHoR Temnepatype (%).

Bbicokast OTHOCUTENBHAR BNAKHOCTL OKA3LIBAET 3HAUWTENbHOE BIUSIHWE Ha
YerioBeka: Npy MOBLILLISHHOW TeMmepaType BO3fyXa CrocobCTBYET neperpeBaHvio
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opraHvama, a npu HA3KON TeMnepaTtype OHa ycunueaeT TennootThaavy noBepXHOCTU
KOXM ¥ BEAET TEM CaMbiM K NepeoxnaXaeHuio opranmnsma. C npyron CTOpOHb!, HA3-
Kas BNa)HOCTh BbI3bIBAET NepeckixaHe CrmsncTbiXx 060nouek AbiXaTenbHbix HYTel';l
4YeroBeKa, YTO HEraTUBHO OTPAXaeTCH Ha AbIXaTensLHON byHRUMM.

2.3. UccnepoBaHme ckopocTy ABMXEHUA BO3yXa B paboyel 30He

lopBkHOCTL Bo3ayxa 3tDeKTMBHO CnocoBCTBYET TEnnooTAS4HEe opraHMsma
Yerceeka, MNonoXUTENbHO MPOSIBIAETCA NPU BLICOKUX Temnepatypax, HO oTpuLa-
TenbHO - Npy HU3kMX. Hanbonee GnaronpusTHON CKOPOCTLIO ABWKEHUS BO3LyXa B
NeTHee BPEMA Ha OTKPbITLIX NAowWankax cudtaeTcs 1—4 m/c B 3aBUCUMOCTH OT
Temnepartyps! BO3AyXa U COCTOSHWA opradnamMa. [pu ckopocty 6—7 M/C BO3AYX OKa-
3LIBAET HA YerMOBEKA pasdpaxalowee BosaencTaue.

CrefosaTenbHO, B OJHUX CIyYasiX COMeTaHWe MeTeoporiormyeckux hakTopos
cosfaeT OnarofipuATHbIe YCROBUSA NS HOPMANLHOMO NPOTEKAHUS! JKUSHEHHbBIX
yHKUMA opraHusMa, a B ApYruX - HeOnarornpuaTHelE, YTO MOXET MPUBECTU K
HAPYLLEHWUIO TePMOPETYsIUMU OpralnamMa.

2.4. UccnenoBanre 6apoMeTPUYECKOro JaBNeHUs BO3LYXa B pabouei 30He

Mpu BbifonHeHW psipa cneuvanbibix pabor, rae Tpebyercs noBbilueHHoe
AasneHve Bosdyxa 405 klMa, ycraHasnuBaeTcs COKPAWEHHbIA paGouvil geHb 1
obecrieumBaeTcst MOCTENEHHBIA NEPEXOA OT OOHOIC aTMOCKEpHOro ZasneHus K
OpYyromy MyTém ycTPOUCTBa cneumanbHbIX MepexXoaHbIX Kamep.

B psge cnyyaes paboTbi CBSi3aHbl C NpebbiIBaHNEM B BbICOKOrCPHOW MECTHO-
cTh, rie HabmogaeTcs NOHWXeHHoe aTtMmocdepHoe AasneHue (Ha BoicoTe 2500m
OHO nagaeT go 73,33 kla). B aToMm criyyae HactynaeT kUCnopogHoe rofojanne Je-
noseyeckoro opraHuama. OCHOBHOR NpochunakTu4eckon Mepol sensetcs obecne-
yeHue paboTalwmx KACNIOPOLHLIMU annapaTtamM, a Takke TEnMnow u yaooHoW opex-
[OW, KOTOpas NpeaynpexanaeT oxnaxaeHve Tena.

3. Onucanme NpnGOpPoOB M METOAUKM U3MepPeHUsR
napamMeTpoB MUKpOKIIMMaTa

[ins onpeneneHns TeMnepaTypbl MOTYT MCTIONL30BATLCA TEPMOMETPLI, TePMOrpa-
thbl, PEMCTPUPYIOLLVE Ha NEHTE USMEHEHUE TEMNEPATYPHI 32 ONPEJerieHHOe BPEMS.

[ns onpeperneHns BraXHOCTK BO3AYXa MOFYT MCNOMb30BATLCS NCUXPOMETPI,
FUrpoOMeTpHI, rurporpacdsl.

[ins onpeneneHys CKOPOCTY ABWKEHWUS BO3AyXa UCTIONb3YIOTCH aHEMOMETPbI
(KpbIrbUaTHIN, YalleYHbIN), KaTaTEPMOMETPLI, TEPMOaHEMOMETPLL. A usmepeHus
CKOPOCTW ABuxeHUs Bosayxa boriee 0,5 M/C NPUMEHSAIOTCA aHEMOMETPLI Kpbiitbya-
Thl€ U YalleyHble.

BapomeTtpuueckoe gasnenue onpefensioT No NokasaHuaM GapoMeTpa.

Bce napameTpbl MUKpOKNMaTa MOXHO OMPEAEndTh NO MOK33aHUSIM YHUBED-
canbHOM MeTeocTaHuum MI3C-200A.

3.1. Onucanue npubopos

MpUMEHSIIOTCA NCUXPOMETPLE ABYX TMINOB. NCUXPOMETP ABTyCTa W NCMXPOMETR
Accmana (pucyHok 5.1):
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Mcuxpomemp AccmaHa Meuxpomemp Aeszycma
Pucynok 5.1 ~ Pa3nosudHocmu ncuxpomempos

MevxpoMeTpbl COCTOAT U3 ABYX TEPMOMETPOB — CYXOro W yBRaxHeHHoro. o
PasHOCTW MOKa3aHWii CyXOro W BNaXKHOIO TEPMOMETPOB BLIYMCMAETCH BENUYMHA
BRAAKHOCTU — a6COMIOTHOM U OTHOCKTENBHOM.

OTHOCUTENEBHYIO BNaXHOCTh MOXHO ONpeaenvTb no HoMmorpaMme u Tabnuue
Ha ncuxpomeTpe ABrycra.

MeuxpoMeTpbl COCTOSIT U3 [BYX TEPMOMETPOB — CYXOro W YBIMaXHEHHOr0. YBRanK-
HeHWe TEPMOMETPA OCYLLIECTBIIAETCA NMyTeM CMauMBaHMsA BOSOR TKaHK, NOKpbIBaKLLEN
LIApVK OJIHOTC U3 TepMOMETPOB. MoKkasaHus BNaxHoOro TEPMOMETPA BCETaa MeHbLLE,
TaK KaK YaCTb TEMMAa B HEM NOCTOSHHO PacxXOdyeTcs Ha UcnapeHve Bram ¢ noBepxHo-
cTu Wapuka. 10 pasHOCTH NOKa3aHWA CyXOro  BraKHOMO TEPMOMETPOB BLIYUCIIAETCS
BEru4MHa BINaXHOCTY — AGCOTKOTHOR ¥ OTHOCUTESIHON.

MpevmylLecTBOM NoMXpoMeTpa AccMmaHa sBrsercn 6onbiuas CTabunbHOCTL U
HageXHOCTL paboThl ero TepMOMETpoB, obecreunBaeMas Tem, YTO TePMOMETPbLI McK-
XPOMETpa 3aKlioMeEHbl B JTaTyHHbIe TpyOx, 3atLmljaolme vx OT Chydaitbix Bo3aen-
CTBUIA. [INA MCKMIOHMEHWUS BIVISIHUA Ha MOKA3aHUs TEPMOMETPOS W3MEHEHUS CKOPOCTU
[ABWKEHUA BO3dyxa, B8 3T TPyOKU BCACHIBAETCH WCCreAyeMbiii BO3fyX C IOCTOSHHOR
CKOpOCTLIO 2 M/C. 3TO OCYLUECTBRSIETCS! C MOMOLLIBIO BEHTWNATOPA, NPUBCASALLErocs B
JeMCTBME C MOMOLLBIO NPYXWUHHOIO MexXaHusma. B nomeLLeHnd, rae CKopocTb nepeme-
LLieH1S BO3AyXa HE3HAUMTESTbHA, MOXKHO NPUMEHSATL NCUXPOMETP ABrYCTa.

Mpw pabote ¢ MCMXPOMETPoM ABrycTa BErvuMHa abCOMmOTHOM BRAXHOCTY
HaXOOUTCS U3 CrneayoLlel 3aBuCMoCTy.

a=Fy-~a-(t-t)-B, 4

roe a— abeonioTHas BNaXkHOCTb, MI/MS;
Fan — MakcuManbHas B2XHOCTb Npu Temnepartype t BnaXHoro Tepmo-
meTpa (Tabnumua 5.3});
o — MCUXPOMETPUYECKMIA KOSMULIMEHT, 3aBUCALLIUIA OT CKOPOCTH ABWKe-
HWs Bosgyxa (tabruua 5.4),
t, t; — NOKasaHUsI CYXOTO U BNaXXHOT0 TEPMOMETPOB COOTBETCTBEHHO, °C;
B — GapomMeTpuyeckoe AaBrieHre, MM. pT. CT.
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Tabnuya 5.3 — YrpyrocTs HAChILLEHHbIX BOASHbIX NAPOB MY PasnvHHbIX TeMNepaTypax

TemnepaTtypa MakcumanbHas Temneparypa MakcumanoHas
Bo3fyxa, °C BHaXHOCTh BO3Ayxa, °C BIaXHoOCTb
10 9,209 21 18,650
11 9,844 22 19,650
12 10,518 23 21,068
13 11,231 24 22,377
14 11,987 25 23,756
15 12,788 26 25,209
16 13,634 27 26,739
17 14,530 28 28,344
18 15,477 29 30,043
19 16,477 30 31,842
20 17,735 31 33,695

Tabnuya 5.4 — 3HaueHre BENVNMHD! oL B 3aBUCUMOCTH OT CKOPOCTY OBIDKEHWS BO3AYXa

Ckogg:;;)f:ﬁi“"ﬂ BenuunHa Ckogg;:;; )ga‘mgum Benuuuha
0,13 0,00130 0,80 0,00080
0,16 0,00120 2,30 0,00070
0,20 0,00110 3,00 0,00069
0,30 0,00100 4,00 0,00067
0,40 0,00080

Mpu vcnonbaosaHyy NeMxpoMeTpa ACCMaHa BermunHa abCeoroTHOM BRabKHO-
CTV & BbIYUCNIAETCS MO hopMyre:
) B

a=F,-05-(t-t, “Zeg @)

OTHOCHTENLHYI0 BNaXHOCTL MOXHO ONpefenuTs No HoMorpamMe U Tabrnmue
Ha ncMxpomeTpe ABI’yCTa

1~ WKana meicay;
2 — WKana comeH; 2
3~ wkana edunuy, Pucyrok 5.3 -
Kamamepmomemp ¢
PucyHok 5.2 — AHeMoMemp yauleyHbll WaposbiM Pe3epayapom
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TWrpoMeTpbl CryKar OS5 HeMnoCPEnCTBEHHOrO onpefeneHvs OTHOCUTENLHOM
BraxHocT. JeicTsue vx OCHOBAHO Ha CTNOCOBHOCTV OBE3XMPEHHOTO YyenoBeuye-
CKOTO BONOCA U3MEHSTTL CBOIO ATTUHY NPY M3MEHEHUM BNAXHOCTU BO3AYXA.

BonocaHoit rurpomeTp npeacTasnaeT cotol pamky ¢ BEPTUKartbHO HaTHHYThIM BO-
NOCKOM, OAVH KOHEL, KOTOPOrO YkpenneH Ha ocu crpeniki. CTpenka nepemeLlaercs
BOb LUKAMLI, NPOrpaaynpoBaHHon B % OTHOCUTENBHOWM BNaskHOCTY BO3ayXa.

Mvrporpadbl UCTIONL3YIOTCH ANA PerucTpal BO BPEMEHW U3MEHEHNA BENMUHUHDI
o (%). My-ok BONOC HATAHYTLIA Ha pamky Mprbopa coeauHEH C NepoM, 3anMcbiBaIOLLM
Ha neHTe Gapabara sHaueHUs! OTHOCUTErbHOW BraxHOCTH Bosgyxa. bapaban ripueo-
OWTCS B ABWKEHME YacoBRIM MEXAHI3MOM C NMOCTOSTHHOM CKOPOCTBIC BpaLLEHUS.

Ang onpejeneHuss CKOPOCTY OBWKEHWS] BO3gyXa WUCTIONb3YHTCA aHEeMOMETPbI
(KpbiNbuaTLIf, YaleuHbil), KaTaTEPMOMETPLI, TEPMOaHeMoMeTPbl. [ns naMepeHus
CKOPOCTY OBUXEHWUA Bosayxa Gonee 0,5 M/IC NDUMEHSIOTCH aHEMOMETPL! KPbibya-
Thle M YaiueyHele (puc. 5.2, 5.3).

Y aHeMOMETPOB BCEX TUMOB NoZ AefCTRMEM MOTOKA BO3fyxa NPUBOAMTCH BO
BpaljeHue npuemMHas 4acTb, CKOPOCTb BPaLeHMs KOTOPOW NponopuMoHansHa cko-
POCTM NOTOKA.

B yalieuHOM aHEMOMETPE fIPUEMHON YacTbIO CNYXUT KPECTOBUHA C YEThIPLMS
NONYILAPUSMY, B KPbINbYATOM — ferkas Kpbinb4arka, HacakeHHas Ha TpyBuaTyto
ocb. CYETHBI MEXaHU3M UMEET Tpu cTpernku, ero UudepbnaT coOTBETCTREHHO TpH
WwKanbl eOuHUUB], COTHY, ThicAYU. BrnioueHue U BLIKIIOYEHUE MEXaHW3IMa Npous3-
BOAWTCR appetvpom. [uanasoH W3MepeHus dalleyHoro anemometpa 9-20 mic,
Kpblnb4atoro -~ 0,5-10 mfc.

Ors uamepeHnsi ckopoCTy ABwkenHust Bosgyxa ot 0,1 o 1,5 m/c ucnonsayor
KaTarepMoMeTpbl, TepMmoaHeMoMeTpsl. KartarepmomeTp npegcraensier coboi
CIMPTOBOW TEPMOMETP ¢ LUMIMHAPUYECKUM WUITM (UAPOBLIM PE3EPBYapOM 1 paciuu-
penuem B sepxrel ero yacty. likana npubopa nporpagyuposana ot 33°C go 40°C.
Konudectso Terrna, TepsieMoe KaraTtepMOMETpoM npy oxnaxpenun ¢ 38°C go
35°C, NOCTOSIHHO, @ MPOAOIMKUTENBHOCTL OXTIZXAEHNS 3aBUCUT OT CKOPOCTU JBU-
XeHus! Bosgyxa. Ans kax[oro npubopa npeasapuTenbHBIM TapupoBaHUeM HaxoasT
takTop F, NokassiBalowui Tennootaaqy ¢ 1 cMm? noBepxHOCTY paaepayapa fnpy ero
oxnaxaerun ¢ 38°C go 35°C (ykaswiaeTcs Ha npubope). Onpegenve Bpemst oxna-
KOESHUA T, MOXHO ONPEAENUTL OXNAKAAKLLYIO CUTy BO3AYXa:

fe F  Kkan([bx)

T oM. )

CxopocTb [BXKEHUst BO3AYyXa OMPEefenAeTca no oaHon n3 ApyX hopmMyn, Bbl-
OnpaeMbix B 32BUCUMOCTU OT BennumnHbl /AT, roe AT — pasHocTe MeXay cpeaHeit
TeMnepaTypoit katarepmomeTpa (36,5°C) 1 TeMnepaTypoi OKpYXXalLWero Bo3ayxa.
Ecnm f/AT <0.,6, To

2

f

—-02
V= "MOT”“ . mic. 4)
Ecnun ff/AT=0,6, T0
2
T o3
V= ———-ATO yrad m/c. 5
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TepmoaHeMmomeTpbl Tna TA~-8M, AO—1M, 3A-2M vcnonb3yioTes Ans onpe-
OENeHns TemMnepatypsl ¥ CKOPOCTK ABWKEHMsl BO3AyXa. B ocHosy paboThl Tepmo-
aHeMOMETPa NOMOXKEH MPUHLNN OXITaXaeHuUs AaTumKa, Haxodsilerocs 8 BO3AyLL-
HOM MOTOKE 1 HarperaemMoro arekTpudeckuM Tokom. Hatiuk npeacrasnneT cobolo
MGSTYNPOBOAHUKOBOE MMKPOCONPOTMBNEHNE.

Muranue npubopa ocywectenserca ot cetn 220 B nubo ot Garapeu. Name-
peHne TeMNepaTypsl Wi CKOPOCTH ABWMXEHUS BO3AyXa NPOUSBOSATCS TP COOT-
BETCTBYHOLIMX MEepekroueHnsx npubopa. TepMoaHeMOMETPOM M3MEPSIOT CKOPOCTh
AswxeHns soagyxa ot 0,03 fo 5 m/c npu temnepatype ot 1°C o 60°C.

BapomeTpuveckoe AaBrneHue onpedensioT no nokaszanuamM apomerpa.

UepTex obilero Buga yHUBepcanbHol MeTeocTaHum MOC-200A npusegeH
Ha puc. 5.4.

MOC-200A cocTouT 13 B110Ka aNEeKTPOHWUKA U CMEHHBIX M3MEPUTENBHBIX LLYTIOB,

B KauecTBe JaTUMKOB TEMMEPATYPL! U CKOPOCTU BOSAYLLHCIO NOTOKa UCTONb3Y-
€TCH MUHUATIOPHBIE MNaTAHOBLIE TEPMOPE3UCTORLL. B KauecTBe AaTuMKa BIIEKHOCTU
MCNOMb3YETCHA PYHKLMOHANMBLHO 3AKOHYEHHBIN CEHCOP BraXHOCTU.

BNOK 3reKTpOHWKN CRYXUT Ans Npeobpas3oBaHns aHanorosoit nkdopmatm B
umndppoByto hopMy, MatemaTiecko oBpaboTkn peaynbTaToB USMepeHnid u oTobpa-
XEeHWs PE3YNLTATOB U3MEPEHWIA Ha OBYXCTPOYHOM MAaTpUYHOM KUAKOKpUCTAMIMYe-
CKOM uHAMKaTope.

5

.(r—f ) A

1 — MampuyHelil UROUKamop; 2 — f1anene ynpasnesus; 3 ~ KHOMKa eloyeHus npubopa;
4 — usmepumenbHbill Wyn,; 5 — 15-konmakmusill pasvem DHR-15F

Pucynok 5.4 — M3C-200A

Ha nvueeoi navenu MOC-200A pacnonoXeHst:
e KHOMKa o ANS BKAOHYEHNS U BoikiodeHnst MOC,
» gHomku [m| ., [-] nns 3apaHmMs pexvMoB paBoTbl.
Ha nepegHei TopLeBOlt CTOPOHe Bnoka SNeKTPOHWKU pacrorniokeH 15-KoHTakTHbIMA
pasbeM DHR-15F ¢ vapnuceto «T, H, V» ana noakioueHust LLyTioB Ans BMEPEHUs 3a-
rasosavHocTy W1, -2, L4 | HI-5, WW-7 v gatuvik paeneHus (Hagmmcs P).
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3.2. TexHuka 6e30MACHOCTU NPU BbINONHEHUU paboTbi

FlpW HarpesaHun KaTaTepPMOMETPa HEMbas NOrPYXaTh €ro Pe3epByap B TONbKO
YTO 32KMMEBLLYIO BOAY, T. K. TEMIEpaTypa KWrMeHust CnnpTa MeHbilue TeMnepaTypbl
KUMEeHUs! BOABE, M CIIAPT MOXET pa3opsath pesepsyap.

3.3. MNopARoK BLINOSIHEHKA paboThl

1. UsMepuTb TeMmepaTypy Bo3fyXa B NOMELLeHun C NoMOoLLbI0 nabopaTopHoro
TEPMOMETPA WK CYXOro TepMomeTpa-neuxpoMeTpa AccmaHa.

2. Onpepenntb OTHOCUTENbHYHO BNaXXHOCTb BO3JYXA C NOMOLLbIO MCHMXPOMET-
pa AccMana:

~CMOUATE € NOMOLLBHO MUNETKW pe3epsyap NPasoro TEPMOMETDA;

—33BeuTe BEHTUNSTOP TNCUXPOMETPA Ha 4 NMorHLIX 060poTa;

—4epes 4 MUHYTsI OCHE Mycka BEHTUNATOPA NPOM3BeaUTE OTCHET 110 TEPMOMETPaM;

—OfpedeneHne OTHOCUTENBHON BIEXKHOCTY BO3OyXa NPOM3BOOATCA Mo hOPMyse:

o= Bu=AP-(8) 4000 (6)
E,
rae Em — HacbhileHHan ynpyrocTh BOASHOTO Nnapa CMOYEHHOTO TepPMOMeTpa,
Tabnmua 5.3;
Ec — HachilljeHHast YpyrocTb BOASIHOIO Mapa Cyxoro TepMomMeTpa, Tabrmua 5.3;
A ~ NCUXPOMETPUHECKMIA KOIDULIMEHT, paBHLIi 6,62+107%, °C™";
P — paBrienune Bo3aiyxa, MM pT.CT.;
At — pa3HOCTL MEXOY NoKazaHUsIMK CYXOro v BIaXXHOTO TEPMOMETPOB.
3. Onpepensem OTHOCUTENLHYIO BIIAKHOCTh NO HOMOorpaMme (prcyHok 5.5).
BnaxHoCTs ofpefiensieM B CeayloleM Mopsigke: nMo BepTUKansHbIM JuHUaM OT-
MEYaEM NOKA3AHWSA CyXOro TEPMOMETPA, MO HAKMOHHLIM NOKA3GHWAM — CMOYEHHOTO
TepMoMeTpa. Ha nepecedeH NoNy4aeM 3Ha4YeHue OTHOCHTENBHOW BAXHOCTH.
I 573095 4 5559 3190 29 28 27 26 25 34 23223720 W52 ngs 16843, 70
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PucyHoxk 5.5 — Homozpamma Ona onpedeneHus omHocumenHotl 8jlaxHocmu
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4. amepuTh CKOPOCTb ABWXEHWS BO3AYXA aHEMOMETPOM!

—NpV BbIKIMCYEHHOM CHETHOM MEXaHM3ME 3anucarb HaqanbHoe NonoXeHwe
CHETYMKA MO TPEM LUKaNam; _

—BKMOUNUTL BEHTUNATOP, YCTAHOBUTL AHEMOMETP B BO3AYLLIHOM MOTOKE;

—vepes 10-15 cekyHa BKIOYATL OBHOBPEMEHHO CEKYHOAOMEP U CYETHbI Me-
XaHW3M appeTupoM,

—vyepes 60-100 cekyHp CHETHLIN MEXaHU3M BbIKIIOUWITL, 3anncaTth KOHEeuHble
MOKasaHUsA CHETYMKA W BPEMS BKCTIO3ULMK;

—AeneHneM pasHoCTy KOHEYHOro U HavanbHoro NoKasaHuia cUeTUnKa Ha Bpems
SKCMOZULMK ONPEAEenUTL Ycno oBOpOTOB B CEKYHAY;

~OfPeAenUTb CKOPOCTb NOTOKA MO FPagyNpPOBOYHOMY Tpaduky, MpUNoXeHHoOMyY
K MacnopTy aHeMoMeTpa;

—Cenarb 3aKMmoveHne ¢ COOTBETCTBMM MUKPOKNMMaTa Ha padoumnx MecTax
HOPMaTHUBHLIM BesiuduHam cornacHo MOCTy 12.1.005.

Tabnuya 5.5
DaxTnvecxue HopMmaTUBHbIE BEJIMYUHBL: NO
MOKAZaHNSA CantluH -2013 gna gaHHom
Ne Haumeronatue KkaTeropum pa6oT u Bpems

napaMmeTpoB MUKPOKNIMMATA rona

ﬂpMGOPOB MeTeOCTaHUMY | ONTUMATTbHLIE | BOTIYCTUMbLIE

BapomeTpu4eckoe aasnerue,
o «Ma

Temneparypa:
2 *  CYXOro TepmomeTpa, °C
s BRAKHOrO TepMomeTpa, °C

CKCpOCTb ABWKEHNA BOAYXA,
3 s 0G./cek.
. Mcek.

OtHocuTenbHas  BREXHOCTS, nony-
4 [derHas:

* W3 pacueta, %,

*  No HoMorpamme, %

4. KOHTPOSILHbIE BONPOCH!

1. MNepeyncnute OCHOBHBIE MNapaMeTPbl MUKPOKNMMATa, [eAcTeylouime
B pabouein 30He.

2. MoscHTe NPOLECth! TEPMOPETYNALIMA 1 TENNMOOTAAYM OpraHu3Ma HerioBeka,

3. Kakum o6pasoM COOTHOCATCH ONTUMANbHLIE W QONYCTAMbIE NapameTphbl
MUKpOKnuMara?

4. Nepeuncrivre NPHUBOPLI, NPUMEHAEMBIE [NS KOHTPOS NapameTpoB MWUKPO-
KrMmaTa.

5. [laliTe onpefeneHve BCexX BULOB BNaXXHOCTU.

6. Nepevucnnte MEeTOAb UHOVMBUEYANbHON W KONMEKTUBHON 3aLiMThl OT BOS-
eicTBUSA ONacHbIX METEOPONOTUYECKMX (HhaKTopoB.
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NaboparopHan pabota Ne6
UccrnedoeaHue 3aujUMHO20 3a3EMACHUSI 3MIEKMPOYCMaHO8OK

1. ilens paboThl

I'lpMoO'peTeHme MPaKkTAYEeCcKUX HaBbIKOB U3MEPEeRWA U OLEHKM CONPOTUBNEHUA
3a3zemreHns SNEKTPOYCTaHOBKW, HAy4nTbCA BbI6MpaTb Y paccuuTbiBaTL €ro napaMeTpb!.

2. O61Me TeopeTHUECKNE CBEACHUA O 3a3eMNEHUH
3MEeKTPOYCTAHOBOK

3alMTHBLIM 3a3eMNeHNeM Ha3biBAETCH NpegHaMEpPeHHOe anekTpUYeckoe Co-
€AMHEHWE METaNIMYECcKMX HETOKOBEAYLUX 4acTeildl 3NeKTPOYCTaHOBOK C 3EMIEN
Uy eé SKBUBaSEHTOM.

Pabouum 3as3eMneHUeM HasbiBASTCH 3a3eMMEHUE Kakon-nnbo TOUKM TOKOBE-
Ayljer 4acTu SneKTpoycTaHoBky, Heobxoanmoe ans obecneyeHus paboTs! anexT-
POYCTaHOBKM.

a) 6)

IV U A 2 VL,
e 'S ) P —

1 ] 1
K : ; ;2 : 2
4 7787, VL 77 L Ll
4 i/é i/é
a) e cemu ¢ 3azemnennoll Helimpanei ebiwe 1000 B; 6) & cemu ¢ usonupogaHHol

wedmpansio 0o 1000 B; ; 1 — anexkmpodsuzamens; 2 — 3a3eMIAIOULE POSOOHUKL;
3 — 3a3eMnumens 3aUMHO20 3a3eMIeHUs; 4 — 3azemMsaumens paboyezo 3a3eMAeHUs

PucyHok 6.1~ [IpuHyunuanpHble cxeMb 3aliUMHO20 3a3eMITeHUs

3alyTHEIEe CBOWUCTBA 3a3€MMNEHUA COCTOST B yMEHbLUEHUU A0 6e30nacHoi Benv-
YMHEI TOKa, NPOXOASALLIErO Yepes Terlo YernoBeka Npyu CONPUKOCHOBEHUMU Er0 C HETOKOBE-
ZyLLAMIA HACTSIMU 211SKTPOYCTAHOBOK (3Y), OKasaBLLIMXCA NOA HANPsHKeHVieM. 3TO A0CTH-
raercs 3a CyeT 00pasoBaHMsT INEKTPUHECKON Lienu, B KOTOPYIO BOSMOXHO BKIIIOMEHME
yenoBeka napannensHo sasemrutento. ConpotManeHve 3aseMneHns QOmKHO BbiTb BO
MHOTO pa3 MeHbLLE BMEKTPUHECKOTO CONPOTUBNEHWS Tena yenoreka. MNonbupaercs Ta-
Koe JonycTMMOe COMPOTUBINEHME 3asemMiuTens, Yytobbl B Criydae BKITIOMEHUS YeroBexka B
BIEKTPHHECKYIO LiENb, YEpes ero Tero fpoTekar Tok He Gorsile [onyCTUMOro.

OBnacts NpUMEHEeHUsT 3a3eMNeHs ONPENensieTCH PEXVMMOM HEeNTparni Lenw, se-
FWAMMHON HAMPSHKEHNA U COCTORHMEM BHELLHEN cpenibl, B KOTOpoi HaxoguTes 3Y. B co-
OTBETCTBUM C MHCTPYKUMER DY 3aumTHble 3a3eMrieHins BbINONHSAKTCH B LENsSX C U3onu-
POB&EHHO HelATparsto HanpsoxkeHvenm A0 1000 B. Mpu 3TOM 3a3emneHue ycrpansaioT:

— MpW Hanpsbkekm 380 B 1 Boilie nepeMenHoro Toka u 440 B u Bbllue NOCTO-
SIHHOIO TOKa -~ BO BCEX 3I1EKTPOYCTaHOBKAX;
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- B NOMELLEHNSIX C NOBLILUEHHON OMACHOCTLIO, 0CODO ONACHBIX K B HAPYXKHbIX
yCTaHOBKax MNpu HOMUHANBHbLIX HanpsbreHusix Bbile 42 B (Ho Hvxe 380 B) nepe-
meHHoro Toka u 110 B (HO Huxe 440 B) nocTOAHHOMO ToKA.

Ana uene# Bbicokoro HanpsokeHus Gonee 1000 B sasemneHve ycTpavsaeTcA
HE3aBUCUMO OT COCTORHUS HeTRanM, Tak kak B 3TOM Ciiyuvae npu npodoe Ha Kopnyc Tok
pacTeKaHnst Ha 3eMITIC UMEEeT JOCTATOHHYIO BEMMMUHY Ars cpabaTbiBaHus 3allyThI.

3asemnurenit MoryT ObiTe €CTECTBEHHBIE M NCKYCCTBEHHbIE, B KauecTse ecTte-
CTBEHHBIX 3a3eMIMTENEeN PEeKOMEHAYSTCH MCMONb30BaTk MPONOXEHHLIE B 3eMne
BOZONPOBOAHLIE U Apyrve MeTannudyeckue TpyGonposoas!, o6cagHele TpyBbi ckea-
XWH, MeTarnnudeckue M xene3oBeToHHble KOHCTPYKLMK 3AaHWW, HaxoOswuecs B
COIPUKOCHOBEHUM C 3eMNER; PenbCoBbie MyTU MAarucTparibHbIX HeanekTpyuduumpo-
BaHHbIX KENesHbIX AOPOr Y MOAbLE3[HLIE NYTU NPW HanWyuu npefHamMepeHHOro
YCTPOUCTBa NepeMbl4ek MeXay penscamu. 3anpeljaeTcs UCMoSb30BaTh B KaYecTse
€CTECTBEHHLIX 3a3emnmTened TpyGonposoabl ANA TPaHCNOPTUPOBKA TOPIOYKX Be-
LYSCTB, B3pLIBOOITACHbIX ra30B U TPYOONPOBOAbI, UMEIOLLIE U3OMALKIO.

Korda ecteCTBeHHble 3a3eMnUTeNM OTCYTCTBYIOT UM UX COMpOTUBNEHWE He-
LOCTaTOMHO, TO YCTPaUBAIOT UCKYCCTBEHHbIe 3aseMnuTeny. B 3aBmucumMocTv oT pac-
NOMOMEHWS 3a3eMImTeneil OTHOCUTENLHO 323EMSIAEMbIX OOBEKTOR UCKYCCTBEHHLIE
3a3emMnuTeny AenaTes Ha KOHTYPHbIE W BEIHOCHDIE.

OBGbiyHO 3a3eMnUTEeNM NPEACTaBNAT COBON aMeKTpoAbt, NOrpY)KEeHHbIE BEp-
TUKAMBLHO WK FOPU3CHTaneHo B 3eMnio. Yalle Bcero NpUMEHSIOT rpyHTOBbLIE 3a-
3eMITAIOLME YCTPOWUCTBE, COCTOSILME U3 BEPTUKATIbHbIX CTEPXHEN, COSANHEHHbIX
Mexay cobow cTansHou nonocon.

WNcKyccTBEHHBIE 3a3eMnUTeny M3roTaBMMBAKOTCS U3 CTalrm pasruMyHOrc npo-
duns. [Ins obecrieveHns MEeXaHNYECcKor, TEPMUYECKON 1 KOPPO3WIAHOW CTONKOCTU
peKkoMeHAyeTCs NMPYMEeHATb CeAyolne MUHUMASTbHBIE pasMeps: 3aseMIinTene:

Ta6nuya 6.1 — HavMeHbLMe pasMepbl CTarbHbIX UCKYCCTBEHHbIX 3a3eMnuTeneit

KOHCTPYKUMA 3a3eMIMTESTs HaumeHb LN pasmep
Kpyriibii HEOLIMHKOBAHHBI, MM 10
Kpyriiblil QUMHKOEZHHBLIA, MM 8
TpsMoyronkHbii, Mm?2 8=4; d=48
Yronkosas cranbs, M ] 5=4
BoaonposogHas TpySa, MM 5=3,5

rge d — ceyeHue, J — TONLWuHa.

3aseMnAoLVIMM NPOBOAHUKAMY HE3bIBAIOTCS METaNmMHeCck1e NpoBOOHVKN, CO-
eOVHSAICLLME 383EMNAEMbIE SNEMEHTLI ¢ 3asemneHvuem. OHY WSTOTABIMBAIOTCH W3
cTanu NPAMOoYTorbHOMO UMK KPYroro cevenwys. B ceTsix Hanpsbrenvem po 1000 B u
BbilE C M30NMPOBAHHOW HENTPanbi0 NPpUHUMAETCH NPOBOAVMMOCTb 3a3EMITSIOWMX
NpOBOAHUKOB HE MeHe 1/3 npoBogumocTy basHbix NposoaHVKos. Tpy npoknanke
3a3eMNAOLIEA WWHLI BHYTPA 3A8HWA HaUMEHbLLEE CeYEeHNE NPSAMOYFONMbHOW WWUHBI
JIOMKHO COCTaBNATL 24 MM? W KDYTTION — iMaMeTpoM 5 M.

3awuTHbie KaYecTRa 3a3eMNAILMX YCTPOWCTB OLIEHUBAICTCA BERUYNMHON CO-
MIPOTUBNEHNS 3a3EMITEHUS.

Ans anexTpoyctaHoBok HanpsbkeHuem Ao 1000 B ¢ M30MMpoOBaHHOW HeWTpa-
Tbl0 COTIPOTUBIIEHVIEM 3a3EMIISIOLLEr0 YCTPOMCTRBA AOMKHO BbiTh He Bonee 4 OMm.

Mpw MoLHOCTY reHepaTopoB U TpaHcdopmaTtopos 100 KB*A 1 meHee sazem-
NALLME YCTPONCTBA MOIYT UMETL conpoTuenenue He 6onee 10 Om.
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3. OnucaHue NPUBOPOB U METOOVKU U3IMEPEHUSA
CONPOTUBREHMS 3a3eMITeHUA

Ins Toro, Yyrabbl M3MEPTL CONPOTUBIEHME 3a3eMIeHnst, HeoDXOQYMO UMETE
[1Ba OAMHOYHBIX 3NekTpoAa. OAUH K3 HUX Ha3bIBAETCst BCMOMOraTeNMbHbLIM 3NEKTPO-
nom (Rs), a ppyroi — 3oHaoM (Rs). BeriomoraTeneHbiii aNekTpon npesHasHadeH
Lns ob6pasoBaHus 3aMKHYTON LIENW MEXTY 3a3eMnuTenem, ConPoTUBIIEHUE KOTOPO-
ro U3MEPSETCH, W BCIOMOTraTErnbHLIM 3MEKTPOAOM BO BCEX CITy4asX, KOTAa OauH
NOMOC VCTOMHMKA SEKTPUMECKOH SHEPTUM MPUCOSAMHSETCA K 3asemnuterio, a
LPYroi K BcnomorarefnibHoMy anekTpoay Re.

3.1. NMpubopbl ANA N3MEPEeHNA CONPOTUBNECHUSA 3a3eMIIeHUs

UamMepeHye COnpOTUBIIEHUS 3a3eMreHUs 06bIMHO NPOM3BOASAT CreLuarnbHbIM
npuGopoM ~ U3MepUTENeM CornpoTUBIieHWs sasemnenvs M—416. Otot nipubop co-
CTOWT M3 TPEX OCHOBHbBIX Y3NOB:

1. ACTOYHMKA NOCTOSRHHOTO TOKA.

2. NMpecbpaaosaTtens NOCTOSIHHOTO TOKA B NEPEMEHHbIN.

3. ismepurenbHOro yCrponeTsa.

MCTOUHMK MOCTOAHHOTO TOKA NpeAHasHaveH AnA NUTaHUs Lienei reHeparopa v
ycunvTens nepemMeHHoro Toxka.

MpeoBpasoBartent NOCTOAHHOMO TOKa B MEepemMeHHbIA npeaHasHadeH Ans nn-
TaHWs uaMepuTenbHbIX Uenei npubopa nepeMenHbiM TokoM. Mpubop umeeT cne-
UnanbHbiA KanubpoBOYHbIA pe3ucTop (PEOXOpA) C oUMMPOBaHHOR LUKANOW, 4TO
MO3BONAET HEMOCPEACTBEHHO OTCHATLIBATE BENUMMHY MSMEpSEeMOro conpoTuane-
Hus. B npubope M—418 UCTOUHUKOM NOCTOAHHOIO TOKa SBISUOTCA TPU NOCnegoBa-
TeNbHO COEOMHEHHBIX CYXMUX 3neMeHTa HanpshkeHnem 1,5 B kaxabiv. [puGop ume-
€T YeTbipe npeaena usMeperust.

— 070,180 10 Owm;
— o70,5 no 50 Om;
~ 0T 240 200 Owm;
— ot 10 go 1000 Om.

MpuGop M-416 BLINONHEH B NEPEHOCHOM BUAE, B MITACTMKOBOM KOpriyce ¢ oT-
KUOHOW KPbILLKOMN, KoHCTpYKLMen npubopa npeaycMoTpeHa BO3MOXKHOCTL NPOBEPKM
ero paBoTocrnocobHOCTH Nepen nsMepeHem ConPOTUBIEHUA 3aseMIeHus.

Pabota ¢ npubopom NpoBoanTCs B Crieayloulem nopsigke:

1. TpOBECTN KOHTPOMb NWTaHUs. ns 3Toro nepekriovarent YCTaHOBUTL B NO-
noxenune «KOHTPOJIb MUTAHUAR», pyuky «MYBCTBUTENBHOCTbL» noctaButh B
kpaliHee npasoe noroxeHwe. MNpu HaxaTum kHonku «PEOXOP[» cTperka uHianka-
TOpa [OMMKHA OTKIOHATLECS BMPaB0 OT KPACHOW PUCKM.

2. BeinonHuTe KOHTPonb «5 OM». NS 3TOT0 yCTaHOBUTL NEPEKNoYaTess B
rionoxeHue «KOHTPOIb 5 OM». Pyukoi peoxopaa yCTaHOBUTL LUKAMY Ha 3Haue-
Hue 5 Om. lpu HakaTol KHOMke peoxopia nokasaHue npubopa [OMKHO BwiTh
5+0,35 Om.

3. Cobparte anexTpudeckylo Lens. NamepeHve Havatb Ha nepsom (X1) anana-
30He. Pyuykol peoxopga yCTaHOBWTL CTPENKy WBAMKATopa Ha HYNEBYI0 OTMETKY
LWKansl (MpY HaXKaTon kHonke). [MonyyeHHbIt pesynbTar MSMEPEHUsT YMHOXUTL Ha
MHOXMUTENL AuanasoHa (K=1).
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3.2. TexHnKa 6€30NaCHOCTH NPKU BLITIONIHEHUN paboThbl

1. BxnioueHne npubopa rpov3BoANTE TOfILKO NOCHE O3HAKOMMEHUsI C NOpPsa-
KOM BbINONHeHUA paboThbi C paspelerust pykoBoauTens pabor.

2. 3anpeijaercs nogkodate NpUGOP K CHUMOBBIM CETAM, HaXoASWMMCS Nog
HanpsHrexnem.

3. MNpw axcnnyaTtauuy npubopa He JOnycKaTh ero nageHus.

OneKTpoyCTaHoBKa
NPUEOP M416
o \/"\'\'\, i3
S <
(| 8
I ]
R:;az RBOHH RBCI’I
He MenHee 20 m 10m |

*

PucyHok 6.2 — lNpuHyunuanbHast cxema coedtneHull npyu usMepeHuu
conpomusnerus 3azeMnaouez0 ycmpoiicmea

4. MopapoK BbINONHEHUs: 3KCNEPUMEHT2 H pacyeT 3azeMNeHus
3NEeKTPOoyCTaHOBKHU

1. 3amepuTe  akTUUECKOE CORPOTMBNEHME 3asemneHus (Tabnuvua 6.2).
CpenaTb BbiBOA O BOSMOMHOCTM 3KCNNyaTauMn 3alMTHOTO 3asemnenusi. Heobxo-
VMO YNecTs, YTO Uccreayemas YCTanoBka ¢ Hanpsbxenvem go 1000 B.

2. BbinonHUTb pacyeT 3a3eMNeHns 3MeKTPOyCTaHOBKY METOAOM koadhduun-
€HTa UCNONbL30BaHUA.

MexonHeIMi AaHHBIMK L1151 pacyeTa 3a3eMIieHWs 3NEKTPOYCTAHOBKN HaNpAXeHUeM
Ao 1000 B g oblem cryqae sBNsTCS: HauGonblLas AONYCTMMAS BErMumrHa CorpoTuB-
NeHVs 3a3eMISOLLIEro YCTPORCTBA, YAEMbHOE CONPOTUBIIEHVE TPYHTA, TN, pasMepkl 1
YCIOBUA pasMelLieHus 3aseMnuTenet B rpyHTe. Llenb pacuera sakmovaeTcs B onpene-
NEHNN KONWMECTBA BEPTUKANbLHBIX CTEPXHEN, YAOBNETBOPSHOLLMX TpeboBaHmo Conpo-
TUBMEHUSA MPYHTOBOIO 3a3eMNMTESTS JONMYCTUMOMY.

UcxogHble [aHHble K BbINOMHEeHWo paboTbi COTMacHO BapwaHTy, 3af8HHOMY
npenopasarenem, B3sTe U3 Tabnuy 6.2. 1 6.3.

Ta6nuuya 6.2 — NPOMEXYTOYHAA 3aNUCh PE3YNbTATOB U3MEPEHUS CONPOTUBNEHUS
3a3eMrieHus

Hanps- Tun 3asemnasiotero MonyyerHoe HauGosbilee gonyctmmoe
WeHue YCTPOiiCTEA W FyGuHa U3MEepeHmnem CONpOTHBIIEHUE BhiBog
UCTOUHMKA €I aaHOKEHHSI CONPOTHBNEHUS sazemusioLLero
nmTanus, B 3azemnenus, Om ycTpoucTea, Om
CTauMoHapHeil  KOHTYP
200 33IEMACHUA U3 CTEPH- a
HeBbIX BEPTUKANBHLIX 3a-
IeMnMTenen
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Tabnuua 6.3 — Tabnvua BapuaHToB

Hanme HoraHme BapyanThi

napamMeTpos 1 2 3 4 5 )
Bua rpyHTa 'nwHa CyrnnHok Cyneco Mecok YepHosem Topd
YaensHoe  conpoTuenesne 102 102 1012 102 102 anz
royHTa, OM 0,610 1«10 210 G610 210 0,210

CTepKHe- | cTepxHe- | cTepxHe- | CTEPXHE- | CTepKHE- | CTepXHE-
Tun aasemnurens 301 U3 8o U3 BOW N3 BOW M3 BOW U3 BOW M3
Tpy6 Tpy6 Yrornkos Yronkos Tpyd Y6

ArameTp TPYO nnn pasmep
onoK yronka, um 42 38 40x40 50x50 50 50
Drura sasemnurens, (), M 3.5 4.0 5.0 7.0 5.0 30

PaccTosHne meXxay sasem-
nutensmu (a), M

Crnioco6  pasmellenns 3a-
semnurenei

2xf 3x{ 3xl ¢ 14 2x¢

MO KOHTYPY | NO KOHTYPY{ B psia no kouTypy| B psg B pad

Pacuet BefeTcs ne cnegyroweh meTogure:
OnpefenuTs pacyeTom COMPOTUBINEHNE OOMHOYHOTO BEPTUKANBHOTO CTEPHHS

3afaHHLIX pa3MepoB 1o topmyne:
2-¢ 4-h+¢ J 0

Rso. = 0,366$(In—d— +05-In=- )

4.h-¢
roe £ — onvHa CTepXHs, M;
d ~ auameTp cTepXHs!, M, Ans yronkos d=0,85+b;
h ~ paccTosiHue oT 3emnn 4o cepeanHbl cTepxHs, h=he+0,5+¢;
ho = 0,5...0,7 M — grnuHa 3aseminMTens, BbiCTYNaolWas us MiockocTn 3emnu, M;
p ~ yAlensHoe conpoTuBneHune rpyHTa, On M.
Haiit Tpefyemoe KOMM4ECTBO BEPTUKANbHLIX CTEpXHe! B NpoeKTpyeMom
333eMNeH;
RSAO.

e ‘Ra,nor\,
roe Ra.o. —~ COMPOTUBIIEHUE OAMHOUHOIC BEPTHUKaNLHOIO 3aseMmnuTtens, Om;

Rapon. — AONYCTAMAS BEAVYMHE COMPOTUBIEHUS 3aLLMTHOMO 3a3eMNeHust, 3a~
BUCHLLAA OT MOWHOCTK NiuTaHua cetu (4 unv 10) Owm;

1c — KOIDMULMEHT UCTIONBb3IOBAHUA 3a3eMIMTENEN U3 BEPTUKanNbHBIX CTePX-
Hey (Tabrimua 6.4).

Ana HaxoxaeHus rc uneno ctepxHen Bepertcd NpBNUKEHHO U3 OTHOLEHWUS

LW, 2

Ny =

R ~
- =30 Ecnu ne gpobHoe uMcno, ero HeodXxogumo OKPYrIuTb 30 MeHbLLETD Yncna
3.801.
B MEHbLUYH) CTOPOHY.
OnpenenseM CYMMapHOE COMNPOTUBIIEHWE 333eMITUTENS U3 BepTHKarbHBIX
CTepKHeN o hopmyne:

R, =20 Om, @)
e *Meo.
rhe nc.o. ~ hakTuyeckui koadbUMEHT UCTIONL30BAHUS 3a3eMimTenel, NOBTOPHO
B3ATLIA 13 Tabrmupt 6.4. No ne.
3abuTble CTEPXHW — 3a3eMITUTeNM CBAPMBAIDTCH ¢ METAlIUMECKCH MOMOCO.
[InnHa nonockl 3aBUCUT OT pacNoNOXeHWS 3a3eMnvTenei U pasHa;
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a) 1o KoHTYpY £n=1,05¢a*ne, M;
6) B psa £,=1,05a« (ne—1), m;
A2 @ — pacCTosHVe MaX/y 3a3eMITMTENs MM, M.
ConpoTUBREHE PACTEKaHWIO 3EKTPUHECKOTO TOKa COEAMHUTENbBHOR NONOCHI,
NPONOKEHHOW B 3eMrie, onpenenseTcs no thopmyne:

p . 20
Ryo =0366-£-.In- =2, O, o

n n

rae b — LWupuHa nonocel, M (npuHumaetcs ot 0,03 no 0,05 M);

ha— rnyBvHa 3anoxeHna nonockl OT nosepxHocTy semnu (0,5 — 0,7 m).

B cnyyae, ecnm Rno.<Rpon, pacyet moxHO npekpaTtuTs. Onpegensem obliee
CONPOTUBMEHNE IPYHTOBOIO 3a3€MITUTENS:
RS-O;'RLLQ» .

Rogy ==—— . Om, 5

oR Rso. ‘Mo R0, Moo, N )
rAg 1Mno. ~ KOAMMULMEHT UICNONb3OBaHNSI FOPH3OHTANBHON COEAVHUTENLHOW NOo-
nockl, NpuHMMaemM no Tatnuue 6.5.

Oblwee conpoTuBrieHNE KOHTYPa 3a3emiienns forpkHo BbiTe He Gonee gony-
cruMoro conpoTtusnerus no MY3. Mpuv npesbiweHM Ryon>>Rosw OYAeT nepepac-
XOf, MaTepuanos 1 TPYACBEIX 3ATPAT Ha COOPYXeHUe KOHTYDa 3a3eMneHns anekT-
POYCTAHOBKK, B 3TOM CIy4ae HEOOXOOUMO YMEHbBLUMTL KOMMMECTBO BEpTMKAbHLIX
3a3eMnUTENei 1 NPOBECTM NEepepacyeT 3a3eMANAIOWIEro YCTPORCTBa.

Tabnuya 6.4 — KoathdMUMEHT VCHONb30BaHUS 1c BEPTUKASbHLIX 3MeKTPOLCE
reynnoBoro sasemnutens 6es yyeTa BAMSHWS NOMOCH! CBA3U

3:32;1;“_ OTHOWEHIE PACCTOSHINS MEXY ATEKTPOAAMH K X AnvHe (a/l)
Teneu
1 | 2 | 3 1 ' EE
SneKkTpodbl pasMeLleHbl B pSA|  DnexTpoasl PasMeLLeHs! o KOHTYPY
2 085 | 091 | 094 - - -
3 078 | 086 | 091 0,73 0,81 0,87
4 073 | 083 | 0809 0,69 0,78 0,84
5 069 | 081 | 086 0,65 0,75 0,82
6 065 | 077 | 084 0,61 0,73 0,80
10 059 | 074 | 081 0,55 0,68 0,76
15 053 | o70 | 078 0,51 0,65 0.73
20 048 | 067 | 076 0,47 0,63 0,71
40 - - - 0,41 0,58 0,66
60 - - - 0,39 0,55 0,64
100 - - - 0,36 0,52 0,62

3asemMnuTens CUMTAETCH CHPOEKTUPOBaHHLIM paLloHanbHo, ecnu  Rosw
MeHbLLe AonycTumoro He Gonee 10%.
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Tabnuya 6.5 ~ KoahULMEHT UCNONb3OBaHVA 1o TOPUSOHTASBHOMO NOMNOCOBOro
31EKTPOAA, COEANHSIIOWLErO BEPTUKANbHbIS SIEKTPOAL! rPYrNoBOro 3aseMnuTenst

CoOTHOLIEHMe pac-
CTOSIHUA MEXAY
aneKTpoAaMM K UxX
Afnue

Yneno sepTukanbHbix MeKTpoAos

2 | 4| 6 [ 10] 2] 4/]se |10
BepTuKansHbIE NEKTROAR! PasMeLleHbl B psig

1 085|077 ]or2|oe2z|os2] - | - T -

004 080|084 075|086 | - | - | -

096 | 092 o088 |082 068 ~ | - | -

BeprukanbHuie 3NeKTPOALI PAsMELLeHbl N0 KOHTYPY
1 - 045 | 040 1 0,34 | 027 | 0,22 |} 0,20 } 0,15
- 055 ) 048 ] 040 ) 0,32 ) 029 ) 0,27 } 0,23
- 0,70 1 064 | 056 | 0,45 | 0,39 | 0,36 | 0,33

5. KoHTponbHbie BONPOCHI

1. B 4eM CYLHOCTb 3aLUTHOTrO OENCTEUS 3a3eMIerun?
2. Kak BeiGupaeTes A0NyCTUMOE CONPOTUBNEHNE 383EMITEHNS?
3. B Kakux criyqasix npuMeHsieTCs 3aliTHOe 2a3eMrieHne Afs yCTAHOBOK HU3-
KOro HaNpPsKEHNA?
4. Kakue anemMeHTbi CTPOUTENBHBIX KOHCTPYKLMIA 30aHWit MOXHO UCNONb3oBaThL
B Ka4yecTBe eCTECTBEHHbIX 3a3eMnuTenei?
5. HasoBWTe TUNB! UCKYCCTBEHHbBIX 3a3EMITENESH.
6. Kakue Tpebosatuna NpeabABMSIOTCS K YCTPOWCTBY 323eMITAOLLMX NPOBOGHMKOB?
7. Kakumy npnBopamm MOXHO OCYLLLECTBUATE U3MEPEHUe CONPOTUBNERNS 3a-
3eMrmTens’?
8. CYILIHOCTL M3MePEHNs YAENBHOO COMPOTUBIIEHUS TPYHTa METOLOM KOH-
TPONBHOIO SMeKTpoaa.
9. Nopsnok pacueTa CONPOTUBIIEHNS OQUHOYHOTO 3a83EMNNTEIIS METOLOM KO-
acbdpuLmeHTa NCnonNb3oBaHuaA,
10. PU3UUECKKIA CMBICTT KO3 thrLMERTa ncnonb3oBaHusl. Kak ero Hautu?
11. Mput KAKOM YCIOBMM 3A3EMIUTENL CHMTAETCA CrPOSKTUPOBAHHbBIM PALMOHANMBHO?
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Na6oparopHas pabora Ne 7
HUccnedosanue oceeujeHHOCMU Ha paboyem Mecme
1. Uenb paboThl

MpuobpeteHne NPaKTUUECKMX HABLIKOB M3MEPEHNs W CaHUTApPHO-TUIMEHNJEC-
KOM OLIeHKM APON3BOACTBEHHOTO OCBELLEHUS), U3YUeHNE BO3MOXHOCTIA NOABISHUA 1
nyTe# yetpasennsi ctpobockonmyeckoro adihexTa.

2. O6ume ceefeHnA
2.1. OcHOBHbIE CBETOTEXHNYECKME MOKA3ATENY M BeNMUYMHLL

TiponsBogCTBEHHOE OCBELEHWE, NPABUNBHO CIIPOSKTUPOBAHHOE W BhINOMHEH-
Hoe, cnocoOCTBYET NOBLILLEHWIO NPON3BOBUTENBHOCTW TPYAA U KAUECTBA NPOUSED-
AVMBIX paboT, OKasbiBAET NONOXUTENBHOE NMCUXONOrMYEcKoe BO3JENCTBNE Ha pa-
GoTaiotyx, noeblaeT 6e30MacHoCTh TOYAA U CHUXKAET YTOMIREMOCTL U TpaBMa-
TU3M Ha TPON3BONCTRE,

HenpaBunbHO BLIMOMHEHHOE OCBELUEHUE MOXET SBWUTLCS MPUYKHOA TpasMa-
TU3Ma B pesynbTaTe NioX0 OCBELYEHHLIX ONACHbLIX 30H, CNENserc AencTans namn
1 B5IMKOB OT HUX, PE3KMX TEHEW, KOTOPhIE MOTYT BbI3BaTE MOMHYIO NOTEPIO OPUEHTE-
umy paboTalowmx npy HeygOBNETBOPHTENEHOM DCBELLEHHOCTY, YXYALIATCH yCro-
BUS ANS OCYLLISCTBIEHUS 3PUTENbHbIX (DYHKUMA 1 XKUSHEAEATENbHOCTU CpraHusma:
NCSBRAITCS YTOMNEHWE, FrasHble BonesHn (6rivsopykosTs U Ap.), ronoeHbie 6onu,
YTC MOXET ObiTh KOCBEHHOR NPMUMHON HECHACTHBIX CIyYaes.

OCHOBHBIMU KONIMYECTBEHHLIMY MOK233TENAMM, XapaKTeprayowiMyt CBeT, 8-
NSOTCS: CBETOBON NOTOK, CUIMA CBeTa, OCBELLEHHOCTb, SPKOCTD.

Ceemoeoii nomok P onpefenaeTca Kak BermumHa He TONbKO huandeckas, Ho w
(huarononHeckan, T. K. U3MEPEHME ee OCHOBaHO Ha 3pUTentHOM socnpustui. Ceemo-
a0l IOMoK @ — MOWHOCTb NYYNCTOR SHEPIVM, OUEHVIBAEMOW NO CBETOBOMY OLLyLLie-
1Mo, BOCMPUHAMAEMOMY HenoBeYecKuM 111a30m. CBETOBOH NOTOK — MPOn3BeacHue cu-
I1bl CBETA HA BEMWUYMHY TenecHoro yrma. Equnvya caeTtosoro notoxka O — riromeH (rim).

PacnpegerieHve CBETOBOrO MNOTOKA PEANbHOTO UCTOMHMKA MBITYYEHMsT B OKpYIKa-
MILeM MpocTpaHeTBe oBLIMHO HepaBHoMepHO. [10aTOMy MPOCTPaHCTBEHHYHO AnoT-
110CTb CBETOBOIO NOTOKa XapaKTEPH3YOT BENMHNHON, Ha3LIBaeMon cvnoi ceeta. Cuna
caema | — 910 OTHOLIEHWE CBETOBOIO MOTOKA K TENECHOMY YITly, B Mpeaenax Kotoporo
«NETOBOM NOTOK PACNPOCTPAHSIETCS U PACNpOCTPAHAETCSt PaBHOMEDPHO.

3a eavHuULY Cynbl CBETa NpWHSTa Kanpena (ka). OGHa karOena — cna CBETa, WC-
1Y KABMOTO C MIOBEPXHOCTU Nrioljaabto 1/600000 M2 nonHoro usnyqatens (rocysap-
© INCHHBIA CBETOBOM STAMOH) B NEPrenauKyIsipHOM Hanpasnexsuy npu Temrneparype sa-
HiepEBaHKUS MIaTUHL (2046.65 K} npy gasnenun 101,325 Ma (760 mu. pT. cT.).

OcseulesHocms E — xapakrepusyeT NOBEPXHOCTHYHO MNOTHOCTL CBETOBOMO
notoka. OCBeLeHHOCTL — OTHOLLEHUE CBETOBOMO NOTOKA K fnoljaan ocsetlaemMon
HOnePXHOCTA.

3a eguHudy OCBELEHHOCTH NPUHSAT MIOKC (MK).

()CBEUEHHOCTE B | JIK MO3BONAET OPUEHTUPOBATLHCH B 0OCTAHOBKE, HO He Nos-
rOtle] BBINOMHUTE BOMBLUMHCTBG paboT. YTobbl OLUEHWThL NOHATUE «OCBELleH-
Goe 1Ly, MOXHO NPeACTaBwTb, YTO OCBELEHHOCTh NMOBEPXHOCTH 3EMIM B NyHHYW
v COGCTABMSET NpUMepHo 0,2 1K, a B CONHEYHbIN AeHb goxoawt go 100000 nk.

HenoBex pasnuyaeT oKpYKaLWmMe npeamMeTbl Tonbko Bnarogaps TOMy, 4To

I MEeI0T PA3HYIO APKOCTb.
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SIpKOCMbBI0 NOBEPXHOCTM L B fAaHHOM HanpagneHWy HasbiBAeTCH OTHOLISHUE
CHMbE CBETA, M3FyYaemMon MOBEPXHOCTBIO B AAHHOM HaNPaBneHnu K NPOEKLMN CBe-
TALUISACS NOBEPXHOCTN Ha NMOCKOCTL, NEPNEHAVKYNSAPHYH 3TOMY HanNpasneHnto.

EpvHvLa sipkocTt — KM,

2.2, ChcTembl NPOU3EOCTBEHHOIO OCBELEHUA

Mo Tvny oceelleRme NPUHSTO NOAPasLensTs Ha:

— 8CTECTBEHHOE,

- UCKYCCTBEHHOE;

—~ CMeLU&HHOo®.

EctecTseHHOe ocBellleHue, CO3AaBaeMoe JHEBHbIM CBETOM, Haubonee Gnarc-
NPUSTTHO BO3JENCTBYET Ha YenoBeka, He TpebyeT aarpar aHeprvn. OOHaKO OHO nepe-
MEHHO B TEUYEeHWE CYTOK, 3aBHCHUT OT KITMMATUUECKMX 1 CE30HHbBIX YCROBUA. ECcTecTBeH-
HOE OCBELLEHWE B NMPOU3BOCTBEHHBLIX WK CTPOSILIMXCH 34aHWSX B 3aBUCUMOCTU OT
HaNPaBNEHUS MOCTYNNEHNS CBETa MOXET ObiTh GOKOBBLIM (QAHO— UMK BYXCTOPOHHIM),
BEPXHAM WU KOMOUHMPOBaHHBLIM. BepxHee ocselleHne cO38aH0T pasMeLeHrem cBe-
TOBLIX UMK CBETOadPALWMOHHLIX (hOHApeN B KpbILLE 248HUNA.

MckyccTBeHHOR OCBELUeHNe CO38I0T C NOMOLLLI0 OCBETUTESBbHBIX YCTAHO-
BOK, TIPEACTABMAIOLLMX COBOl COMETAHWE MCTOUHUKA CBETA, OCBETUTENLHON apmMa-
TYpb! U ONOPk!.

MCTOMHUK cBeTa SIBMACTCA YCTPOWCTBOM ANS npeBpallieHns kakoro-nvbo suga
SHEPTY B ONTUYECKOE M3flyveHue. Tio npupoge pasnuyareT gsa Buga ONTUHECKOro
NaNYYeHUs: TENTOBOE U NICMUHWUCLIEHTHOE,

Tennosoe OMNTWYECKOE W3MYYEHWE BO3HUKAET NpW Harpese Ter. Ha atom
MPUHLMIE OCHOBaHbI NaMMki HakanueaHua (JIK) 1 ranoredHsle Namrbl HakanuBaHWUs
(TMK). ManorenHbie namns no cpasHeHuio ¢ JIK umetoT Bonee crabuiibHblid CBETO-
BOW MOTOK U MOBLILLIEHHBIA CPOK CRYXOBI.

JIOMMHMCLIEHTHOE ONTUYECKOE UaMyYeHMe BO3HWKAET B pesynbTare anextpu-
4ecKoro paspsiaa B atMoctepe WHEPTHBIX rasos U N2POB METAMNIOB, a Takke UX CMe-
csix. B HacToswee BPeMs rasopaspaaHble Namribl BbIMYCKAIOT CNEQyHoLLMX TUNOB: Mo~
MyRICLeHTHBIe namnbl (JU1), ayrosble pTyTHbIe Namns! ([PIT), Ayroebie PTYTHLIE ¢ Uany-
vyatotumu pobaskamu (OPU), nyroeeie Hatpyesbie namnel TpyBuarsie (AHaT) v ay-
roBblE HEOHOBbBIE TPYOUaThie urm aposbie namnbl (AKCT vy OKclL).

MpeumMyLiecTBa MOMUHECLIEHTHLIX SIaMN NEP&] NaMnNaMn HakammBaHus:

- 3KOHOMUYHOCTL (cBETOBas otaaya 40-50 nw/BT, Ao N8ty pas boriblue, yem
y namn HaKkanueaHus),

— yryullieHHbIE LBETOBbIE CBORCTBA;

~ MOBBIWEHHBIA Cpok cryBbi (Ao 14000 4 no cpagHeHuo ¢ 1000 u ana namn
HakanueaHus),

TeM He MeHee, rasopaspsaaHbie faMibl UMEOT HEAOCTATKY;

~ BHELWHASA TeMnepaTtypa A0MKHa COCTaBNATL 18-25°C (OT Hee 3aBUCKT aae-
JIEHWE PTYTHLIX NAPOB U JaBMEHUE rasosB BHYTPU CTEHOK AAMIT), NPY HU3KUX BHELU-
HVX TEMNEPATYpax OHN HYXAAI0TCH B TENNOU3ONALUY;

~ MHEePTHOCTb (HOPMMPOBaHHAas CBETOOTAAYa JOCTUraeTCs He Cpasy, a yepes
HECKONBKO MUHYT NOCHE BKIMOUEHNS),

— MOXeT HabngaTbCsa NyNbCauMa CBETOBOMO NOTOKA,

~ cTpoBockonuueckuit addekT.

Crpobockonmyecknin athbhekT ~ ABMEHUE UCKKEHUS 3PUTENBHOrO BOCHPUSATHS,
[BVKYLLIMXCS UIN CMELLIAIOLIMXCA OOLEKTOR B MeSibKaioliieM cBeTe. BoaHvkaet npw
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COBMaZieHWM iv KPaTHOCTM YaCTOTHbIX XapaKTepUcTUK ABWKeHWs 0BbekTor 1 name-
HEHWNA CBETOBOIO NOTOKA BO BPEMEHM B OCBETUTENbHLIX YCTAHOBKAX, BbINONHEHHLIX
rasopaspagHbiMy MCTOUHVIKAMM CBETA, MUTAEMbIMKA NEPEeMEHHBIM TOKOM.

Mo KOHCTPYKTMBHOMY MCROMHEHWIO WMCKYCCTBEHHOE OcBeiljeHle MoXeT ObiTh
O6LYMM, MECTHBIM 11 KOMBUHUPOBAHHLIM.

O6uee ~ nNpy KOTOPOM CBETUMLHUKM pa3MELLialoTCS B BepXHER 30He noMellje-
HMA paBHOMEpHO (obluee PaBHOMEPHOE OCBELYeHUE) UMy NPUMEHWUTENBHO K pac-
nosoXeHuo cbopyaoBakns (obLLee NoKanuaoBaHHoe DCBELLeHNE).

MecTHoe ~ forionHuTensHoe k oBwemy. Co3gaeTcs CBETUNBHUKAMM, KOHLEeH-
TPUPYIOLMMI CBETOBOWM MOTOK HEMNOCPEACTBEHHO Ha paboumx mecTax. MectHoe
OCBELEHNE NPUMEHSIETCS TONbKO B COMETaHUM C CBLMM.

KomBunuposatHoe — k obulemy noGaBNAETCA MECTHOE OCBellieHue,

T10 oyHKUMOHANBHOMY Ha3HE-SHMID NCKYCCTBEHHOS OCBELLEHWE NOAPa3aeNneTCs:

a) Ha pabouee — BO BCEX MOMELUEHMAX M HA OCBELUEHHBIX TePPUTOPUSX anst
oBecneveHUst HOpMarbHOR paGoTsl;

6) aBapuiHoe — NS NpoAcKeHNUs: PaboThi NpK aBapUAHOM OTKIMIOYEHNM pa-
Bouero ocseLLeHNs;

B) 3BaKyaLMOHHO® — 4N\ 3BakyaLum Joaed npyu aBapuitHo# cutyaumu,

r) mexxypHoe n oxpaHHoe — OCBetiieHue B Hepabouee Bpems.

CweliiaHHOE OCBELLiEHME YCTPAURAEBTCH B TEX CIy4asiX, KOrAa HefocTaroyHoe
Nno HOpMam eCTeCTBEHHOE OCBEeLEHWEe JOMOFHAETCH UCKYCCTBEHHBIM U B CBET/oe
BPEMS CYTOK.

2.3. OcseTuTenbHbIE NPUOOPLI

OcBeTurenbHbii npubop npeacTasnaeT coboit cOMETaHUE UCTOMHUKA CBETA W
apmatypsl. OcBeTuTenbHas apMatypa obecneuvBaeT KpenneHye UCTONHUKA CBETa
U ceeTopacnpeaeneHine B NpOCTPaHCTBE. B 3aBUCMMOCTY OT CBETOpacrpeaensio-
LMX CBOWCTB PasiuyaloT CBETUNLHUKU U NPOXEKTOPBI.

CBeTUNbHUKY — CBETOBLIE NPUBOpL!, nepepacnpeaersione CBET UCTOYHMKA
BHYTPY GOITbLUMX TeNeCHbIX yInos (3o 4 IM). Mo pacnpocTpaHeruo CBETOBOMG NOTo-
Ka BCE CBETUIbHWKK NOAPasnensioTCA Ha MATb KNaccos: npaMOoro cBeta, npenmMy-
LeCTBEHHO NPSMOTO CBETA, PACCEAHHOMD CBETA, MPEUMYLLECTBEHHO OTPaXEHHOro
CBETA W OTPaXeHHOro CReTa.

MpoxexTopsi — cBeTOBbIE NPUOOPLI, NepepacnpedensioLMe CBET BHYTPU Maribix
TENecHbIX YITIOB Y 0GECTeYUBAIILLKE YITIOBYH KOHLIEHTPALIMIO CBETOBOTO NOTOKA,

2.4. OCHOBHbie TpeBoBaHuA K MPOUIBOACTBEHHOMY OCEELUEHUIO

OcCHOBHble TpeGoBaHUs K NPOUSBOACTBEHHOMY OCBELLEHWH, OCHOBAHHbIE Ha
TICUXOMUIUONOrMYECKX OCOBEHHOCTSIX BOCIPUSTUS CBETA U €ro BNUsIHUA Ha opra-
HU3M YenoBeKa, MOTyT BbiTh CBeEHbI K CriefyioLlemy:

~ CMEeKTParibHbi COCTAB CBETA, CO3RABAEMBIA UCKYCCTBEHHLIMM MCTOYHUKEMMN,
[A0IDKEH NPMGIINKATLCS K CONHEYHOMY,

~ YPOBEHb OCBEWEHHOCTH AOMMKEH GbiTh JOCTATOMHBIM U COCTBETCTBOBATL MA-
TMEHUYECKAM HOPMAaM, YUUTHIBAMOLLMM YCIIOBUS 3pUTerbHOM paboThl,

— JOMKHa BbiTb oBecneveHa PaBHOMEPHOCTh M YCTOMUMBOCTL YPOBHA OCBE-
LUeHHOCTM BO M3bexaHve YacToThl nepeafanTaluu U yTOMMSeMOCTH 3peHis (B TO
KEe BPEMS NPU OMUTEnbHOM paboTe B PaBHOMEPHO OCBELLEHHOM MPOCTPaHCTBe
MOXET HapyLLaTLCR BoCnpusiTne 05 LEKToB);
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~ OCBELLEHHOCTb HE JOKHAa CO34aBaTh BrNEeCcTKOCTU KaK CaMuX MCTOYHUKOB,
TaK v gpyrvix npeaMeToB B npepenax pabouei 30HbI;

— ofiecrieugHue aNEKTPo-, B3pbIBO-, NoXapobeaonacHocTy;

~ 3KOHOMUWYHOCTb.

2.5. HopMupoBaHue ecTECTBEHHOTO OCBeLeHUs

B cBsian C TEM, YTO CO3/@BaeMas B MOMELEHNAX OCBEILEHHOCTh UMEHSETCH
B LUMPOKUX NMpEenenax, B Ka4ecTse HOPMUPYEMOW BENWYMHBI ANA ©CTECTBEHHOro
OCBELeHUA NPUHAT ko3 DULMEHT ecTecTBeHHOrO oceeuierust (KEO), paBHbld OT-
HOLLIEHWIO OCBELUEHHOCTY B HEKOTOPOW TOMKE BHYTPU NOMeLLeHWs Esn K 0AHOBpE-
MEHHOMY 3HaYEHWIO HAPYXHOW TOpW3OHTANbHON ocBelleHHocTu Enap, co3gaBae-
MO¥ CBETOM NOIHOCTLIO OTKPITOIO Hefocsoga, B %. HopmuposatHbie 3uaderus
KEO, e 5515t 302HUN, pacrnonoxXerHelx Ha Tepputopun Pecnybnukm Benapycb, npu-
Bepens!l B TKIM 45-2.04-153-2009 «ECTECTBEHHOE ¥ WCKYCCTBEHHOE OCBELLEHME.
CrpoutenbHbie HOpMbI MPOEKTUPOBAHASAY.

2.6. HopMupoBaHNe NCKYCCTBEHHOTO OCBELLIeHHUS

1151 UCKYCCTBEHHOTO OCBELLIEHWS] HOPMATUBHON BENUHUHOR ABNSETCH OCBe-
LLeHHOoCTh. Heobxoanmast pennynHa OCBELEeHHOCTU Ha paboyeM MecTe ycTaHae-
JIMBAETCS B 3aBUCUMMOCTM OT XapakTepa W TOMHOCTU paboThl U perrameHTmpyeTcs
TKI1 45-2.04-153-2009 «EcTecTBerHHOe U UCKYCCTBEHHOE ocBelyeHune, CTpouterib-
Hbl@ HOPMB! NPOEKTUPOBAHNAY .

TpebyeMasi Ha paboyert MOBEPXHOCTH OCBELLUEHHOCTE OMPERENSIETCA PasMepoM
oBLEKTA paanu-eHns], KOHTpacToM obbekTa ¢ IOHOM M KOSMDMULIMEHTOM OTPEKEHWUA
HOHE, T. €. CTENEHLIO CBETNOTHLI MOBEPXHOCTH, HA KOTOPO pasnuaeTtcs 0GLEeKT.

OGBEKTOM PasnV4EHVst Ha3bIBAKT YacTk npefmeTa unu pedeks, koTopbie
TpebyioT pasnuuuns B npouecce paboTs! (HUTb, TOUKa, AUHUS, TPeLUHa U T. ).

BOH — MOBEPXHOCTD, Ha KOTOPOoit paccMatpusaeTcA obbekT pasrmyennna. PoH cuu-
TaeTCA CBETMLIM Mpy Ko3hdULIMEHTE OTPadKeHWs NOBEPXHOCTH, pasHoM 0.4 u Gonee.
KontpacT obneKra pasnnueHvsi ¢ coHoM K onpeaenseTca oTHoLeHnem abcornioTHon
BEMYMHBI PasHOCTU MEXIY SPKOCTLIO 060bexTa U ioHa K IpKoCTU oHa.

3puTencHble paboThl JENATCH Ha Paspsasl U NoAPaspsab! B 3aBUCUMOCTY OT Mu-
HAMaNLHON BenU1uKL! 00BbeKTa pasnnieHns 1 OT €I KOHTPacTa ¢ PoHOM. [Ina kaxao-
ro paspsaa v Noapaspsana YCTaHOBHEHE! 3HAUEHUS OCBELLIGHHOCTH B JIIOKCAX.

3. Onuvcanmne naGopaTOpHOW YCTAHOBKN M METOOMKMN
N3MEpeHUiA

s onpeperiednsa KONMYECTBEHHEIX U KaHeCTBeHHbIX fokasaTenel nponasos-
CTBEHHOIO OCBELLEHWUS MPUMEHSIIOT DOTOMETPLI, FIIOKCMETPLI, U3MEPUTENN BUAK-
MocTi. B HacTostein naGopartopHon padote ucnonesyertcs mokeMetp TKA-[TKM u
YCTaHOBKa MO M3YYEHWUIO OCBETUTENBHBIX YCTPOUCTB W cpeacTs Tun—OT--7.

3.1. NpnGopLI ANs U3MEepeHnst OCBeLIeHNS

MpuHumn paBoTe npubopa TKA-NKM sakriovaeTes B npeobpasosaHum oTo-
NPYEMHbLIMIK YCTPONCTBAMMW ONTHYECKOTO U3FYUEHNAS B QNEKTPHUYECKMA curHan ¢ no-
chRefyrowen UMMPOBOA MHOMKALIMEN YACTIOBBIX 3HAUEHWIA CCBELLUEHHOCTY (NK).
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Mepen HavanoM uamepenwit Heobxopgumo yBenutscs B paborocnocoGHocTM
3NEMEHTA NMUTaHNS.

Hrist usMepeHyst OCBEWEHHOCTI M3MNYYSHWUS [OCTATOYHO PacnonoXutb hoTo-
METPUMECKYIO FONGBRY Nprubopa 8 NNOCKOCTH M3MEPSEMOro COBLEKTA.

MNosienenve Ha KK cumsona «1...» UHGOPMUPYET O NPEBLILISHWIA 3HAUSHN-
eM V3MEepAEeMOro napaMeTpa YCTaHOBMGHHOIO 3HEePreTudeckoro AuanasoHa v o
HeoBx0auMoCTIU Nepexoaa Ha rnocneayiowue npegens| VSMepeHus.

A
L~ -

' /“ 1-  OkpaH BhiBOLA NOKa3aHwit

. 2-  bnox oBpaboTu curkancs

3- DOTOMETPUYESCKAA rOMOBKa

PucyHok 7.1 ~ okemetp «TKA-TIKM»
moxcMemp

3.2. Mephbl Be3onacHoCTH Npu BuinoriveHuu paboThl HR yeTaHoBke OT-7

1. Nepen Havarom paboTb! HEoBX0AUMO NPOBEPUTL HANUYME HAIEKHOTD 3asemne-
HUSE SIISKTPUMECKOS CONPOTYBNEHVE, KIMEPEHHOE MEXIY BUHTOM 3a3eMNENUA 1 NIo-
6oit METANNMYECKOR YaCTLI) YCTAHOBKM, KOTOPAS MOXET OKa3aTuCA 0[], HAMPSKEHUEM
B pesyneTare npobost U3onauum, He JoMKHO NpeBbIaTs 0,1 Om.

2. TposepuTs BKITHOYESHWE U BbiKNiOYeHWe ¢ nysibTa yrpasreHns asuratens u
CBETUMbHUKOB.

3. ameHeHWe BLICOTHI NOABECA CHETUITLHMKOB NPOV3BOSUTL NOCNE OTKSOYEHWS
ero OT cem.

4. 3amena 51aMn B YCTAHOBKE NPOUSBOANTCS TOMbKO NabopaHToM.

5. Mpw HanuurKn TOka Ha NOGOM anemMeHTe NaGopaTopHO YCTAHOBKU Heme[-
JIeHHO NpexpaTuTL BeINONHeHWe paboTsl U cooBLWTL 08 3TOM NpenonaBaterno nnm
natopauty.

6. PeryrnvpoBKy ¥ PEMOHT aneKTpoannapartypbl NPOU3BOAUTL MPU OTKIHOUEHHOM
ANEKTPONUTaHNM.

4, nOpH.EIOK BbINCTHEHUA IKCNepuMeHTa

py npoBeAeHUM 3aHATUI B cBETNOoE BpeMst CyTOK OfpefenaloTes nokasarenm
OCBEWEHHOCTU NP4 eCTeCTBEHHOM, UCKYCCTBEHHOM U CMelLaHHOM ocsetieHn. B
TEMHOE BpEMS CYTOK — TOSbKO NPU UCKYCCTREHHOM OCheilieni.

4.1. MiccneioBaHMe 3pUTeITLHBIX YCAIOBHA NPY ECTECTBEHHOM OCBEILIEHHN

1. Ykasare T4 OCBeleHMst noMelleHusi GOKOBOE O4HOCTOpPOHHee, GokoBoe
DBYXCTOpOHHee, BepxHee, BepxHee n 6okoBoe (KOMBMHUPOBaHHOE).
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2. Mpon3BecT ysMepeHe OCBELLIEHHOCTY B NMOMELLEH HaUMHaR C PACCTOSTHU 1 M
OT CTeHBI CO CBETOBLIMW NPOEMaMI 1O BCE LLIMPUHE € WaroM UsmepeHust M. Sameps!
npoBogAuTL Ha BicoTe 0,8 M 0T YPOBHA rnona (yposeHb paboyell oBepXHOCTH).

3. U3aMepuTb HapyXHYI0 OCBELLEHHOCTbL B TOYKE NOA OTKPbITbIM HeBocBoaoM.
Onpenenntt KEO no dopmyne:

KEO = Z2.100%,
Eiue

rae  Epn— 0CBEUIEHHOCTL BHYTPU NOMELLSHIS,
Erap ~ HAPYXHas OCBELEHHOCTb.
Pesynbrathl sanucarts B Tabnnuy 7.1:

Tabnuya 7.1

PaccTosiHe OT NOBEPXHOCTY CTeRbl 1 >
CO CBETOBLIMM NPOEMaMu, M

QCBELEHHOCTD, JIK

KEO, %

Hopmupyemsbiit KEC, %

4. MocTpouTs KpuBYKO cBeTopacrnpeenedist B noMetleHuu (cM. pucyHok 7.2)
KEO,‘%

Pucyrox 7.2~
Kpueas ceemopacnpedenerus

T
i

,T_j_k.‘q

- M
3 4 5 ¢

5. Ha ocHoBe NorydeHHBIX faHHbIX U JadHbiX Tabnuusl 7.5 onpegenuts napa-
MeTpbl 3puTenbHOh palboThi: XapakTepucTuKy, paspsi U fofpaspsp, 3pUTEnNbHON
paboThi, & TakKe HaMMeHbLIMA pasMmep obbekra pasfnieHus, C KOTOPbIM MOXHO
paforats B OaMHOM NOMELEHMW, LA ykasaHHbix npenogasatenem. Cnegyer
UMETL B BUOY, uTO PA3PSL 3pUTENbHOW paboTol MpW paccToAHUM OT obbekra pas-
nuuenus o ras padotatowero Gonee 0,5 M onpeaenseTCcs ¢ yYeToM HOPMaTHB-
HbIX AOKYMENTOB.

Noneb3ysck Tabnvuen 7.5, onpeaenvTs COOCTBETCTBME €CTECTBEHHOW ocBe-

lieHHOCTH B nabopaTopuy HopMam.

4.2. iccnepoBauue 3puTenbHbIX YCHOBMUI MPY UCKYCCTBEHHOM OCRelleHni

4.21 MaMmepenle OCSGLEHHOCMU @ 3agucUMOCMU  Om  ebicomil  rnodeeca
CaeMUITEHUKOG MECIMHO20 0CBelLeHUS. (10CmpoeHUe Kpushix 00UHaKogo! 0CReUICHHOCTIU

Pabota NpoM3BOANTCA Ha& OCBETUTENLHON CTOKe (CM. YCTAHOBKY):
2) YCTAHOBWTL NUHENKY {7) Ha ypoBHe paGoqeit nosepxHocTu (0,8 M OT ypoBHS rona);
6) BRIIOHMTE CBETMILHUK (B), YKasaHHbIR NpenogasarteneM, Ha fyrsTe yrnpasnerus (4);
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B) 3aMepWUTb TOPWU3OHTANBHYIO OCBELYSHHOCTb MO CBETUIIbHUKOM, NONb3YACh
mokemeTpom H0-1186;

r) nepemellan nNiokemeTp BAOMbL NnHeRkn Ha 10 oM, BHOBL MPOV3BECTY 3aMEph!
(8o Hanbonbiluero PaccTosHUAY;

0} N3MEHWUTL BBICOTY JIMHEAKM C NOMOLLLIO TOPMO3HOMN coBaukm (14} no wkane (8)
Ha 10 cM, 3aMepuTL OCBELEHHOCTE B TeX Xe TouKaX;

€) ronydeHHble AaNHbIE 3anUcaTh Ha CeTKe rPadMKOB U NOCTPOUTL KPUBLIE oan-
HaKOBO! OCBELLIEHHOCTH (FOPUSOHTAIbHbIE W30NIOKCHI),

%) Gfienartb BbIBOA O COOTBETCTBMN (DAKTUYECKOW OCBELEHHOCTH HOPMAaTUBHON
(rabryya 7.4) B yKkasaHHOW rpenofaBarenem ToUke.

4.2.2 Mccnedosanue ocseleHHocmu nnabopamopuu cgemunshuxkamu 06wezo
oceelUeHuUs

a) 3amepuTh OCBELLEHHOCTL Ha pabounx CTonax U Ha aocke mokemeTtpom TKA-TKM,
Eq¢, NK (3anucatk B Tabnvdy 7.2);
6) onpeaenTh HOPMaTUMEHYHC OCBELLEHHOCTL Ey o Tabnuue 7.6;

Tabnuya 7.2
NomeweHue Ew, K, B TOSKaX E
1 2 3 4 5 o
Ha gocke
Ha pabounx NOBEPXHOCTSX

4.2.3. BoinaneHue 3asucuMOCMU 0C8ELUEHHOCMU Om HanpsHKeHUST 8 Cemu

BhisiBrieHWe 3aBUCMMOCTY OCBELUEHHOCTM OT HaNPSHKEHUA COTU MPOUIBOAWTCS
Ha OCBETUTENLHOW CTOMKE MyTeM 3amepa OCBELEHHOCTW [Py HOMUHANLHOM
HarpAXeHUM CeTU U Npu OTKNCHBHUAX 5%, +10%, +20%. NoryueHHble AaHHbie
zanmcarte 8 Tabnudy 7.3.

Tabruya 7.3
Hanpsxexue B cetu, B 242 232 220 209 198 176
OCBEWEHHOCTD, NIK

4.2.4. HabmodeHue cmpobockonuyeckozo sghghekma

PaboTy BhINOHATL Ha nonycdepuieckon kamepe B CReRyIoLLem nopsiaxe:

a) BIIMKOYUTL aBToOMaT BBoAa 17 ~ 3aropaeTcsi curHansHas namna 16;

6) BKkmioYKTL BpaweHue cTpobockonuyeckoro aucka 10 Tymbnepom 18 — 3aro-
PaeTcs curHansHas namna 24;

B) BKITIOYWTH JIIOMUHUCLEHTHBE S1amnbl 13 TymGriepom 19;

r) HabniopaTs 3a BpatleHvem gucka 10 Yepes CMOTPOBbLIE TNasku 2;

) MaxoBrYKOM 23 yCTaHOBUTL Takylo CKOPOCTh BpaLleHUA Ancka, pu KOTOpPo#n
MOXHO Habrrofats cTpobockonnveckuit adhgexkr.

5. Conepxanue otTyerta

1. Hassanue u Lenb nabopaTtopHoit paboTbl, KpaTkine TeopeTnieckue csege-
HUS O NPOU3BOLACTBEHHOM OCBELEHWN.

2. JaHHble nsmepetnit.

3. CaHuTapHO-rirMeRnYeckas OLeHKa NapaMeTPoB OCBELLIEHHOCTH.
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6. KonTponsHbie BONpocChi

. Ha3oBWTe OCHOBHBIE KOMMYECTBEHHLIE CBETOTEXHMUECKNE eqUHULIBL.

. B kakux eguRyLax M3MepsieTes CRETOBOW NOTOK, OCBELLYEHHOCTL, CUNA CBETA?
. Kakne cylecTBYIOT BUABI €CTECTBEHHOrO OCBELLEHUR?

. Kakvie CylLeCTBYKOT BBl MCKYCCTBRHHONC OCBELLEHUA?

. Kaxvimu npuopamu NsmMepsaeTcs OCBEWEHHOCTL?

. Kakuie OCHOBHBIE HOPMUPYEMbIE eAUHVLL OCBELeHHOCTH?

. Kakue ocHogHble TpeGoBaHUs NPeabLABNAIOTCS K OCBelenuto?



Ta6nuya 7.4

M‘x:&ie“’;"eoe ECTECTBEHHOE OCH
Haumetso- flon- KonrpacT
XapakTepncuka sl pas- 3';‘;:2;‘:_ pagp‘nm oﬁhgma Xapagte- OcBeLEHHOCTb, K KEQ, %
Potor | e | HOH ] e | Pboea | op0- | o | non sepaiem
- | paGoru NPy oDieM § L e npy
YEHAA, MM paboTh HOM ::::Lﬁl:_ ocBettiexym | 47 GZK‘[;;gMMw o
HyM
1 2 3 4 <] 6 7 3 3
a Marbii TeMHLIH 2000 500 |
6 Mmarnhiy cpeaHmit 1000 300
cpeHuit TeMHbIA
. CBbILE B Manbii CBETRbIR 750 300
BLICOKON TOYHOCTH 03 ] cpefHuid | cpegnuix -
8005 Gorswon | Temuw@ [ 600 200
v cpesHun CBETIbIt
Sonbuiot | ceevnbiiz 400 200
Gonbiiot | cpeanuia
B a MANbiH TEMHBIA 760 300
6 mwantia_ | cpepnmia 500 200
cpeAHui TeMHGIA
CBbiLLe B ManbiiA CBETNBIA
CpepHel ToMHOCTH 05 " cpefnuit | cpesnuin 400 200 4
Aot Gonblion | TeMHBIN
r cpeARur | ceeTneth
Bonbllioit | caeTtnsii - 200
Gonbwon | ceempm |
a manbi TE MHBIA 400 300
6 Manbmv cpagum? B 200
CpeAHvit | TeMHBIW
8 Manbii CBeTTIbIA
Manoi TouHoCTH cazgnse 1 v cpeaHuit | cpeauuit ~ 200 3
BonbLLIOH TEMHbIR
r cpeHui CBETIbIN
Gonsluo/ | cBeTnLK - 200
Gonbuiol | cpepuni
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NMpodomkerue mabnuybi 7.4

nogei 8 noMe-

(L HIAU

1 2 3 5,6 7 8 g
I‘:?)éﬁ'l‘a(?QH(::TeM';b M& | doree s v He3aBMUCKMO OT Xapak- - 200
PaGora co caevs- TepucTuky  hona W}
WMMHCS  Matepua- KoHTpacTa obbexTa ¢ ~
NaMA ¥ WIASIUARNK Gonee 0,5 i hoHOM 200 3
B rOpPAMMX Lexax
Obujee  Habmoge-
HUe 32 XOAOM Tpo-
“3BOACTBEHHOrO
npouecca:
MOCTOAHHOE ol
- Heszasncumo OT xapak- 200 8
nepuoguveckoe VIl TepucTuxn  Goda u
npM  MOCTORHHOM KOHTpaCTa ODbeKkTa ¢ - 75 1
npe6eiBativy - fio- thoHom
___Aeh B NOMBLeHWM
np  nepuognHe-
ckom npeBuiBanin - 50 0.7




Tabnuya 7.5

Mnocrects § 2 i
(F - ropu- § WckycoTaesHos ocaellerne :"Tm‘_l o8 . : n::e
aokTant- | 5
Han, B - z
Beptu- £
KanbHag). 4
= Koad-
H:;;::go— g OcBeuieHHOCTS pabo- Lis- - KEO. %
= yux nosepxHocTed, nk | ma. | Jox@ eHT H
ocseijen- | & wae- | 33Tem Lo
HOCTH # |3 Apuue Auc- 4
KEO - g ckas YoM cayum
g e g NEE RN
2 z % 2 Eg He ot | Ax 3 § 1 ax £ H
§ | e fE | 2839 SpE[ "N | | S [ BEIH 85| BES S B0s
g ' ] FZIEEl Sa% Gonee § SEz8l SESY S22 $E3
=~ o caa8) £8%F =28 81 =% 3] Ced
Ayguro-
pun,
natopa-
Topum ] -08 (Ha
Texunky-} paboumx . N .
waxnl crnaxw A2 400 40 10 35 12 21 0.7
BICLIMX]  napTax)
yyeBHBX
aarefe-
HUAX
Kabu-
"e:: B-1.0(na § B2 - 200 - - - - - - -
- ApaHe
dopMa- | 4ucnnen)
THKY U
BbBIUNG-
| T-0-8(na
. § paGounx
Tl cromax) | A2 | so0a00 400 . 15 10 35 12 2.4 07
TEXHMKI
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