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BBEJIEHUE

3a mocjeaHue MOJIBEKa BCE BY30BCKUE JMCIMILIUHBI, MOCBIIIEHHBIE N3YYEHUIO
HEraTUBHBIX BO3JIEUCTBUI Cpellbl OOMTAaHUs HA YEJIOBEKAa U METOJOB 3aIUThl OT HUX
(mo 90-x r.r. XX B. — kypcbl «OxpaHa tpyna», «TexHuka 6€30MacHOCTH» U T.IL.; 1O
HacTosAmee Bpems — «be3omacHOCTh JKM3HENEATENBHOCTH»), HE3aBUCUMO OT
HAIpaBJICHUSI M OTPAcCiM MOATOTOBKM OakajaaBpOB, H3MEHEHHUS KOHIIETTYalbHBIX
MOJIXOJO0B K TMPENOJaBaHUIO 3TUX MPEIMETOB, O0053aTEIbHO BKIIOYAIU TEMBI,
NOCBSIIIEHHBIE MUKPOKIIUMATY, OCBEIIEHHUIO, BO3JCHCTBUIO aKyCTHUECKOU cpeabl (T.e.
0aHaJIBLHOTO IITyMa) U paJHaIliu.

Buumanue x nepBbiM TpéM pakTopaMm BHOJHE 00BICHUMO, TOCKOJIBKY UMEHHO
OHHM, HEIOCPEICTBEHHO BO3MIECHCTBYS Ha OpraHbl YYBCTB, (POPMUPYIOT MPHUBLIYHYIO
KOM(pOPTHYIO (M1 HA000POT) cpe/ly OOUTAHUS YETOBEKA.

Pamnanms, ocoOeHHO HEBOCIPUHMMAEMbIe OpraHaMH YyBCTB HOHU3HPYIOIIHNE
W3Iy4YeHUs], TaKKe MPOYHO BOILUIM B HAIIYy YXU3Hb C TMOSBICHHEM aTOMHOW OOMOBI,
AJIEPHON DSHEPreTUKH, PaJUOU30TONHBIX HPUOOPOB H... (mooporpaduu. [lomumo
peasbHOM yIrpo3bl 3J0POBBIO M JKU3HM YENOBEKa, pajualus cTajlia MPUIMHOU
PacCTpOMCTBA MCUXUKHA Y 0COO0 BIIEUATIMTENBbHBIX JIIOJIEH, MOJYUYMBIIETO Ha3BaHHE
«paguododus». Ilo 3Tol nMpuumHe, B JaHHOU paboTe coaepkarcs Oosee moapoOHbIe
CBEJICHUS O TaHHOM (paKTope, 0COOCHHOCTSIX €T0 BO3JICUCTBUS U CIIOCO0aX 3alUTHI.

B naGopaTopHblii NpPaKTUKyM BOIIJIM YEThIpe palOThl, Mpeanosararoinue
3HAKOMCTBO C YKa3aHHBIMH (DAKTOpaMU U MX HKCIEPUMEHTAILHOE MCCIICIOBAHUE TIPU
MOMOIIM PA3TUYHBIX MPUOOPOB, MO3BOJSIONIUX YTOYHUTH M PACHIUPUTH JTAAIIAa30HbI
BO3MOJKHOCTEH HaIllUX OPraHOB YYBCTB, JIaTh KOJMYECTBEHHBIC OIMUCAHUS ypOBHEU

BO3JIEUCTBUA.



|. METOANYECKHUE YKA3AHUA 110 BBIITIOJIHEHUIO IIPAKTUKYMA

1.1. O61mue Mo10KeHNUS MO BHINMOJTHEHHIO MPAKTHKYMA

1. Ilepen momyckoM K BBINOJIHEHHUIO J1a0OpaTOpPHBIX pabOT IMpernojiaBaTelib
IPOBOJUT C OOYYAIOMIUMKCS HHCTPYKTaX IO IMpaBUiiaM TEXHHUKH O€30MacHOCTU U
mokapHOW  Oe3omacHOoCTH B jJabopatopun  «OKOJIOTHM U 0€30MacHOCTH
KHUZHEACSITEIbHOCTIY.

2. OOyuaromuecs HECYT OTBETCTBEHHOCTh 3a IIEJIOCTHOCTh M COXPAaHHOCTb
npuOOpoB, 0OOPYNOBAHMS U MHOTO UMYILECTBA, HaxojsIerocs B saboparopuu. [Ipu
OOHapy>KEHMHM HUX HEUCIPABHOCTH OOYy4YarOIIMiCs 00s3aH MPEKPATUTh SKCIEPUMEHT,
OTKJIIOYUTH NMPUOOP, YCTAHOBKY OT AJIEKTPUUECKON CETH U HEMEIJIEHHO COOOIIUTh 00
HTOM MpEToAaBaTellto, BEAYIEMY 3aHSITHE.

3. IIpuCTYNUTh K BBINOJIHEHHUIO J1a0OPATOPHOM pabOThl OOYYaIOIIMICS MOKET
TOJIBKO TIOCITIE O3HAKOMJICHHUSI C METOAMKOW MPOBENEHUs pPaOOThI, U3yUCHUS MPaBUI
TEXHUKH  O€30MacHOCTH M TONy4YeHHUs  pas3pelieHus  MIpernojaBaTens B
PEeyCMOTPEHHOM MOPSIJIKE.

4. Tlo oxOHYaHUM BBIMOJHEHUS TaO0OPATOPHBIX paboT pabouue mecrta, mpruodopshl,
YCTaHOBKH HEOOXOUMO MPUBECTH B MOPSIIOK.

5. K 3auéry nomyckaroTcsi 00ydaroIiuecs, BBITOJHHUBIINE BCE JIaDOpaTOPHbIC

paboThI, MPEAYCMOTPEHHBIC KaJCHIAPHBIM TLIAHOM.

Memoouueckue yKkazanus K 1a00pamopHsvim padoomam
Jist  BeIMONHEHUsT  paboOT  OOy4yaromuMCsl  BBIIAIOTCS ~ HEOOXOJMMbBIC
METOJMYECKUE YKa3aHUs U, B CIydae HEOOXOAMMOCTH, JOMOJTHUTEIbHBIE CIIPAaBOYHbBIC

N HOPpMATHUBHBIC MAaTCPpHaAJIbl, TCXHNYCCKAA JOKYMCHTAILMA Ha HpI/I60pI>I.

[lo 3aBepuieHMM 3KCIEPUMEHTAJIBHOM 4acTh paboThl, oOOyyaromuecs
(GOpPMYIUPYIOT BBIBOJBI M PEKOMEHIAIMKM TI0 WTOTaM TPOBEICHHBIX HM3MEPEHUN M
WCCJICIOBAaHMM, HAXOAAT YCTHBIE OTBETHl HAa KOHTPOJBHBIC BOMPOCHI 1O JaHHOU
TEMaTHKE W, 10 Mepe TOTOBHOCTH, 3alMINAIOT PaboTy Tepea MperojaBareiecM B
COCTaBE CBOECH OpUTaibl B KOHIIE YETHIPEXUACOBOTO 3aHATHS.

st 3a0uHO# (popMBbI OOyYEHHsSI BO3MOXKHO BBITIOJIHEHHWE DPAOOT B TEUCHHE
JIBYXYaCOBBIX 3aHATUN MO COKPAIIEHHBIM 33/IaHHUSIM Ha MU3MEPEHUSI U MCCIICIOBAHUA.
3amaHns Ha W3Y4YEHHWE TEOPETHUYECKUX CBEJICHUH I10 BBINIOJHICMBIM paboTam,
oOyyatoruecs: 3a04HON (POpMbI 00yUEHHUSI TTOJIYHalOT B IEPUO]] YCTAHOBOYHON CECCHUM.
DKCneprUMEHTAIbHAs W pacuy€THas YacTbh, BBITIOJHSIOTCS OOYYAIOMIMMHUCS 3a0YHOU

dhopmbl 00ydeHUST BO BpeMsi 0030PHBIX 3aHITHI B 3a4ETHYIO CECCHIO.



1.2. IlpaBuJia oxpaHbl TPYAA NP BbINOJHEHUH JJA00PATOPHBIX padoT

Oouwgue mpebosanusn 6ezonacHocmu

OOydarommecss JOMYCKAIOTCS K BBIMOJHEHUIO JTA0OPATOPHBIX PabOT TOJBKO
Mociie TMPOXOXKICHWSI HWHCTPYKTaxa TII0 OXpaHe Tpyda Ha pabodmx Mecrax
nabopaTopum.

OOyuvarommiics JODKEH 3HAaTh pAacloJIoKeHHEe B J1a00paToOpuu  CPECTB
MOXKAPOTYIICHUS,  PACIPEACTUTEIBHOTO  JJCKTPOIIUTAa,  MECT  BKIIOYCHUS
(OTKITIOYEHMS)  AJCKTPOOOOpPYAOBaHUS, MEAWIIMHCKOW  amTeYKh ©  CPEACTB
WH/IMBUIYJIHOM 3aIIUTHI.

OOyuaroiyecs HECYT OTBETCTBEHHOCTh 32 HapyLICHUE TIPABUIJI OXPaHbI TPyAa.

Tpeboeanusa 6e3onacnocmu 00 Hauana padomol

K BbimonHeHuto y1abopaTOpHBIX  pabOT  JOMyCKalTCs  oOydarouiuecs,
MPOIIEINEe WHCTPYKTAK TIO0 OXpaHE TpyAa W MPEABAPUTEIHHO IMOJATOTOBICHHBIC K
paboTe, 03HaKOMJICHHBIE C €€ COJIep KaHUEM.

Jlo nHauvanma paboThl HEOOXOAMMO yOpaTh ¢ pabodyero Mecra MOCTOPOHHUE
MIPEAMETHI U HE UCTIONIb3yEMbIE B JJaHHOU paboTe MPUOOPHI.

[IpoBeputh cBOOOMY HOCTyNMa K pacHpeleTUTEIbHOMY IIUTY (ITaKETHOMY
BBEIKITIOUATENII0),  CPEACTBAM  MOKAPOTYIICHWS, HAIWNYWE W  HCIPABHOCTH
WHIUBUTYJIBHBIX CPEJICTB 3aIIUTHI.

He 3arpomoxnare paOodee MeCTO HEHYXHBIMH MpeAMEeTaMH (CyMKaMH,

MarnKamu, MaKkeTamu M T.I1.).

Tpebosanusa 6ezonacnocmu 60 epems padomal

BoeinonHATe cienyer TONBKO Ty paldoTy, KOTOpas MpeaycMOTpeHa 3aJaHHeM
npenojasaresisi. Bo Bpems BbINOJIHEHUS pabOThl HEOOXOAMMO COOMIOAATh CIEAYIOIINE
OCHOBHBIE TTPaBUIIA.

1. JTIroOble paboThl B 1a0OpAaTOPUU CIAEAYET BBIMOJHITH TOYHO, aKKYpaTHO, 0€3
CTICTIIKH.

2. He ocraBnsate 0Oe3 mpucMoTpa pabOTAONIME YCTAHOBKH, BKIIOYCHHBIC
AIIEKTPOU3MEPUTEIIbHBIC U IPYTUE TPUOOPBHI.

3. He mnonp30BaThCs HEUCHpPaBHBIMU MNpUOOpaMH WIM HpudbopamMu ¢
HEUCTIPABHOCTSIMH, BBI3BIBAIOIIUMHI COMHEHHUSI.

4. HeucnipaBHble WM HEHYXKHbIE MPUOOPHI yOUpaTh ¢ pabovero Mecra.

Tpebosanus 6e3onacnocmu 6 A6APUIIHBIX CUMYAUUAX
O mo0BIX HEUCTIPABHOCTSIX 000PYAOBAHUS WIIH OTKIIOHEHUSX OT HOPMAJILHOTO

X0/1a pabOThI HEMEIJIEHHO COOOIIUTD MPETO01aBaTEIIO.
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[Ipy BoCIIIaMEHEHWH TOPIOYMX BEIIECTB HEOOXOAMMO  HCIIOJIb30BaTh
OTHETYIIUTEIb, WIH, IPU BO3MOXKHOCTH, 3aCBINIaTh O4ar TOPSHHsSI TIECKOM; OOECTOUUTh
71a60paTOPUIO C TIOMOIIBIO MAKETHOTO BBIKITIOYATENS; HEMEAJICHHO HHPOPMUPOBATH O
CJIyYHBILIEMCS TIPETIOIaBATEIISI.

[Ipu HecuacTHOM ciydae (JiF0OOW TpaBME) OKaszaTh IMOCTPAJAABIIEMY MTOMOIIb U

COOOIIUTH MPENOJABATEIIO.

Tpeboeanusa 6ezonachocmu no OKOHUAHUU PadoOmbl
Brikiounth 3iekTponuTanue Bcex mpudbopoB. HaBecTu mopsigok Ha pabouem
mecte. HMcnonb3oBaHHbIE MaTepuaibl U H3MEpPUTEIbHbIE MNPUOOPHI Pa3MECTUTHh B

YCTaHOBJICHHOM MecTe (10 YKa3aHHUIO MPernoiaBaTeris).



I1. JIa6opaTtopnas padora Nel. UCCJIENJOBAHUE MUKPOK/INMATA B
MNPOU3BOJACTBEHHBIX IOMEIIEHUAX

2.1. Hean padoThl

1. O3HakomIieHHE OOYYalOIUXCS C OCHOBHBIMU TOHATUSIMH, CBEIACHUSIMU O
MUKPOKIIMATE U C METEOPOJIOTHIECKUMH TTapaMeETPaMH.

2. V3ydeHne MPUHIUAIIOB HOPMHUPOBAHUS MUKPOKJIMMAaTa B MPOU3BOJACTBEHHBIX
MMOMENICHUSIX W Ha pab0YnX MecTax.

3. M3yueHue ycCTpoOiiCTBa W TOpSAKAa HCIOJIB30BAHUSA CPEICTB H3MEPEHUH
napaMeTpOB MUKPOKJIMMATA.

4. OcBoeHuE METOJUKM U3MEPEHUH U  HUCCJIECJAOBAHHE MapaMeTpoOB
MUKPOKJIMAaTa B MPOU3BOJCTBEHHOM TTOMEIIICHHH.

5. IlpuoOpeTeHHEe MPAKTHYECKUX HABBIKOB IIOJB30BAHMS HOPMATHUBHBIMU
JTOKYMEHTaMHU U OIEHKH TapaMeTPOB MUKPOKIMMAaTa Ha OCHOBAHWH YCTAHOBJICHHBIX
CaHUTAPHBIX HOPM, pa3pabOTKH MEPONPUATHA TIO CO3MaHUIO ONTHMAIBHBIX U

AOITYCTUMBIX ITapaMCTPOB MUKPOKIINMATA B ITPOU3BOACTBCHHLIX ITIOMCIICHUAX.

2.2. O0mme TeopeTuYecKme CBeIeHUs 1 OCHOBHbIE MOHATHS 0 MUKPOKJINMATe

Cormacuo T'OCT 12.1.005-88 (1999, ¢ wum3m. 1. 2000) «CCBT. O6mme
CAHUTAPHO-TUTUEHUYECKHE TpeOOBaHMS K BO3AyXy pabodeil 30HBD  TOA
MUKPOKJIUMATOM ITPOU3BOICTBEHHBIX MOMEIIEHNU TOHUMAIOT KJIMMAT UX BHYTPEHHEH
Cpe/bl, KOTOPBIM ONpeaenseTcs] IeMCTBYIOIUMHI Ha OpraHr3M YeJIOBEKa B COUYETaHUU
memnepamypbl, 81ANCHOCMU, CKOPOCIU OBUNCEHUS 8030YXA U MENTO8bIX U3YUEHULL.

Takum o0Opa3zom, OCHOGHBLIMU napaMeTpamu MUKPOKJIUMATa
(MeTeoposiornueckumMu (hakTopamu) sIBISIOTCS:

o memnepamypa 6o3oyxa (1 °C; T, K);

® omuocumenvhan enaxcrocms eoszdyxa (f, %) u opyzue xapakmepucmuxu
61ANCHOCMU;

® cKopocmb 0sudicenusn 6ozoyxa (V, m/c);

® unmencuenocmo menno6ozo usiysenus (1, Bm/m?).

[TapameTpbl MUKpPOKJIMMATa MOTYT U3MEHSTHCS B OYCHBb IIMPOKUX Mpenesiax u
OKa3bIBaTh CYIIECTBEHHOE BJIMSIHUE HA CaMOYYBCTBHE M 370pOBbhE PabOTAIOIIETO,
MIPOU3BOIUTEIIBHOCTh M KA4€CTBO €ro TPyJa.

YeoBek MOCTOSSHHO HAaXOAMUTCS B MPOIECCE TEIUIOBOTO B3aMMOACHCTBHS C
OKpYXKalolel cpeoil. YpaBHEHHE TEIJIOBOTO OanaHca MEXIy OPTaHU3MOM YeIOBEKa

U OKpY2KaroIleu Cpeon:

Q = Qm + QK+ Qus’ﬂ + Qucn + Qe; (21)



rae Q, — TemoTa, OTAaBaeMas OPraHU3MOM YEJOBEKAa B OKPYXKAIOUIyI0 Cpeiy
TEIJIONPOBOAHOCTBIO 4Yepe3 onaexay; Q. — Temiora, oTaaBaeMmasi OpraHU3MOM
YeJlioBeKa B OKPYXAIOIIYI0 Cpely TMOCPEACTBOM KOHBEKIUHU; Qs — TemioTa,
OT/laBaeMasi OpraHM3MOM YEJIOBEKA B OKPYKAIOIIYIO CPEAY MOCPEICTBOM U3IIyUCHUS;
Quen — TEmoTa, OT/AaBaeMas OPraHMU3MOM YeENOBEKa B OKPYXAIOUIYI0 Cpery
MOCPEACTBOM HMCIIAPEHHS BJIaru ¢ OBEPXHOCTH KOXH; Q, — TeIIoTa, pacxogayemMasi Ha
HarpeB BbIIBIXaeMOTO BO3/1yXa.

Ha  mexanu3sM  TemiooOMeHa  BIUSIIOT — HapamMeTpbl  MHKPOKJIMMATa
(MeTeoposiorudeckue paxkTopsl).

Tak, TemiooTAa4Ya KOHBEKIMEH 3aBUCUT OT TEMIIEPATypbl OKPY>KAIOIIETO
BO3/lyXa, €ro BIAQXHOCTU U CKOPOCTHU JIBHXKEHHsI Ha paboyeM MecTe WU B pabouei
30H€, TEIUI0OTJa4ya HMCHAapeHHEM — OT OTHOCHUTEJIbHOM BIJIAXKHOCTH U CKOPOCTH
IBMOKCHHST BO3AyXa, a TEIUIOOTJada HM3IyYCHHEM — OT TEeMIIEPaTyphl OKPYKAIOIIHX
npenMeroB. Ecnu Temmeparypa Tena YeloBEKa BBIIIE TEMIIEPATYPhl OKPYKAIOIINUX
IPEeIMETOB, OTJa4a TEIJIOTHI U3JIyYEHUEM UJET OT YEJOBEKa K OKpYXKarollen cpene, a
npu Oosiee  BBICOKMX TEMIIEpaTypax OKpPYKAIOIIHUX MPEAMETOB  TEIIOOOMEH
U3IIyYeHHEM HUJET B OOpaTHOM HAaIlpaBJICHUU — OT OKPYXKAIOIUX IMPEAMETOB K
YEJIOBEKY.

Jns Toro 4ToOBl (PUBMOJOTMYECKUE TMPOLECChl B OpraHuM3Me 4YeoBeKa
MpPOTEKAIM HOPMAJlbHO, TEMIEpaTypa €ro Tela [JOJDKHA ObITh IOCTOSIHHOM.
N30bITOUHAS TEMJI0Ta, BhIIEIsIeMasi OPraHU3MOM B NPOLIECCE TPYAOBOM AESTEIbHOCTH,
J0JKHA OTBOJIUTHCS B OKpYKarollyto cpeny. COOTBETCTBUE MEXY KOJTUYECTBOM ITON
TEIUIOTBl W OXJIAXKAAIOMIEW CHOCOOHOCTBIO OKpY)KAIOIIEW Cpelbl OMpeesisier
Kompopmuvle ycnosusi mpyoa. B pesynbpTare TermiooOMeHa ¢ OKpyKarolle cpenoi
TeMIEpaTypa Tejla 4YeJOBE€Ka HAaxXOJWUTCS IOCTOSSHHO Ha ypoBHE 36,6°C BHe
3aBHCHMOCTH OT BHEIIIHUX TEMIIEPaTyPHO-BIKHOCTHBIX YCIOBUH.

PerynupoBanue KojudecTBa TeIla, KOTOPOE MOXKET OBbITh OTIAHO TEJIOM
Yesl0OBEKa OKPYKAIoIIEMy BO3AyXy WIM HPHOOPETEHO OT HEro, OCYUIECTBIIAETCS
TEPMOPETYJIATOPHBIMU LIEHTPAMU M KOPOW TOJIOBHOTO MO3ra 4YeloBeKa. DTOT MPoLece
Ha3bIBAETCS mepmopezyaayueli OpraHu3ma 4eaoBeKa.

[Ipu oTKIIOHEHMHM TapaMeTPOB MHUKPOKIUMaTa OT KOMGOPTHBIX B OpPraHU3ME
YeJloBeKa MPOMCXOAAT MPOIECChl, HAMpaBlIEHHbIE HAa TepMoperyiupoBanue. OHuU
OCYIIECTBISIOTCSA MO KOHTPOJIEM IIEHTPAIbHON HEPBHOW CHCTEMBI M 00ECIEYMBAIOT
TEIIOBOE PAaBHOBECUE MEXK/y OpTraHM3MOM YeJIOBEKa U OKPYXKAroIIe cpeoil.

Paznuuaror xumuueckyro u  ¢usuueckyro mepmopeynayuro  OpraHu3MA.

XumMuueckas AOCTUTACTCSA CHMIKCHUCM YPOBHA oOMeHa BCHICCTB IIpU yIpo3e



IEpErpeBaHns OpraHu3Ma WM YCUJIEHHEM 3TOro oOMeHa npu oxiaxiaeHuu. OgHako,
POJIb XMMHUYECKOH TEPMOPETYJISILIUU B TEIJIOBOM PaBHOBECHM OPraHUW3Ma C BHEIIHEH
Cpeloii, HEBEIMKA 10 CpaBHEHMIO ¢ (pusmueckoil. Ilpu dusnueckoil TepMoperymsum
OTJa4ya TEIJIOThl OpPraHHU3Ma B OKPYXAIOUIYI0 Cpedy OCYILIECTBISIETCS MOCPEICTBOM
TEIUIONPOBOAHOCTH, KOHBEKIIUH, U3Ty4YEHUS U UCTIAPCHHUSL.

Hapymenust TepMoperymisiiii IPUBOAAT K TSXKEIBIM MOCIEACTBHUIM: YCTAIOCTH,
noTepe BHUMAaHHUS U TOJOBOKPYKEHHIO, CJIEICTBUEM KOTOPBIX MOTYT OBITh
HECUaCTHBIE Ciydau, TEIUIOBBIE YAapbl WM OOMOpOXKEHUs, morepu co3HaHus. K
HapyLICHUIO  TEPMOPETYJSIUM  HPHUBOJAT  MOBBIICHHAs  WIM  TOHWKEHHAsS
TEMIIEPATypa, BIAKHOCTb U CKOPOCTh JABM>KEHHUS BO3TyXa.

3HAYUTENBHOE OTKJIOHEHHE MapaMeTPOB MHUKPOKIMMATa OT ONTUMAJIbHBIX WIIH
OT JOMYCTHUMBIX MOXET OBITh MPUYMHON psAga (PU3HOIOTHUECKUX HAPYIICHWN B
OpraHHU3Me YeJI0BeKa U MPUBECTH K PE3KOMY CHIDKEHHUIO pab0TOCIIOCOOHOCTH M JIaXke K
po¢dheCCUOHAIIBHBIM 3200JICBAHUSIM.

[ToBpiieHHast Temneparypa okpyskaromiero Bo3ayxa (6oxee 30°C) 3arpyaHsier
TEIUIO0T/Iady C MOBEPXHOCTH TeJIa YeJOBEKAa U BBI3BIBACT OOMIBHOE MOTOOTAEICHHE,
BCJEACTBUE  YEro  HACTymaeT  paccialleHHOCTh  OpraHu3Ma,  CHI)KEHUE
paboTOCIOCOOHOCTH M BHUMaHUSA U T.I. B pe3ynbrare IIUTENbHOTO BO3ACHCTBUS
MOBBIIICHHON TeMITepaTyphl BO3/AyXa B OPTaHHW3ME YeJIOBEKa MPOUCXOIUT HAPYIIICHUE
BOJ/IHO-COJIEBOTO, OEIKOBOTO M BHUTAaMHHHOTO oOMeHa. Ilon Bo3meiCTBHEM BBICOKHX
TEMIIEpPaTyp BO3MOXKEH [EperpeB  OpraHu3Ma, KOTOPBIA  XapakTepusyeTcs
MOBBILICHUEM TEMIIEPATyphl Tella, yYallleHHeM MyJibca U JIbIXaHusl, Pe3KOi c1aboCThIO,
a B TSDKEJbBIX CITydasix — MOSABJIEHUEM CYJIOPOT U TEIUIOBBIM yaapoM. TersioBoi ynap u
CynopokHasi 00Jie3Hb (KakK pe3yJbTaT HapylIeHUs BOJHO-COJIEBOTO OOMEHAa) MOTYT
MPUBECTH K CMEPTEIILHOMY UCXOY.

Huskas temneparypa Bosnyxa (meHee 10°C) BbI3bIBaCT NEpeOXiaxkICHUE
OpraHmM3Ma 4eoBeKa, Cy)KEHHE KPOBEHOCHBIX COCYJOB U OTPAHUYECHUE TOJBUKHOCTH
MBIIIL, @ MHHYCOBas TeMIEepaTypa MNPUBOAUT K OOMOpoxeHuto. JlnurenbHOe
BO3/ICIICTBIE HU3KUX TEMIIEPATyp MOKET BBI3BaTh MECTHOE M 0OOIee OXJIaXICHUE
OpraHM3Ma W CTaTh NPUYMHONW TakUX 3a00JeBaHUI, KaK aHTMHA, KaTap BEPXHUX
IBIXaTEeNBbHBIX MyTEeH, HEBPUTHI, PAAUKYIUTHI, PSAAa APYTUX MPOCTYAHBIX 3a00JeBaHU
U Ta)Ke CMEPTH.

BnakHOCTh BO3IyXa OmpenensieTcs COAep)KaHHEM B HEM BOJSHBIX TapoOB.
MaxkcuMmanbHasi BJIQKHOCTh BO3AyXa — MaKCHMaJbHO BO3MOXKHOE COJIEp)KaHUe

BO/JISIHBIX TIAPOB B BO3/AYXE MPU JAaHHOUM TeMIiepaType (COCTOSHUE HACBIIICHUSA).



Omuocumenvhas  enadxcrocms  (f)  mpencraBnser  co00Oil  OTHOIICHHE
napiyalbHOrO JAaBiieHus (YNmpyroctu) BojsHOro mapa (e, ella) K MakCUMalbHO
BO3MOXXHOMY JIABJICHHIO BOJISIHOTO Mapa (JaBJICHUIO, WK YIIPYTOCTH HAChIIeHUs — E,
ella) mpu paHHOW TemmepaType M aTMOC(hEepHOM JaBIEHUU U BBIpAXKACTCS B

IMPpOOCHTAax:
= —-100%
f E : 0 (2 " 2)

Abconmomuasn enasxcnocms 6030yxa (a8, 2/mM°) — 3TO Macca BOASHBIX IApOB,
COJICpIKAIIUXCS B TAHHBIM MOMEHT B JaHHOM 00BheMe BO3/IyXa.

[ToBpIllIeHHE CTENEHHW HACHIIMICHUS, T.€. OTHOCHUTEIHLHON BIIAXKHOCTH BO3IyXa
(6omee 75%) B codyeTaHWM C HU3KMMH TeMIIEpaTypaMH OKa3bIBaeT 3HAYMTEIHHOE
OXJIXKIAI0IIIee JICHCTBHE, a B COYETAHUU C BBICOKUMHU TeMIIEpaTypaMH CIIOCOOCTBYET
MeperpeBy opraHusma.

YemoBek HaYMHACT OIMYIIATh ABM)KCHHE (TIOJBMIKHOCTH) BO3JAyXa TIPH €T0
ckopocty, paBHou 0,1 M/c. Jlerkoe ABMXKeHUE BO3/yXa MPU OOBIYHBIX TEMIIEpATypax
CITIOCOOCTBYET XOpPOIIIEMY CaMOUYyBCTBHUIO. boibline cKOpocTH Bo3ayXa, OCOOCHHO B
YCIOBUSIX HU3KHUX TEMIIEPATyp, YBEIMYHMBAIOT TEIUIOBBIE IOTEPU OpTraHU3Ma M
CITOCOOCTBYIOT CUJIBHOMY €TI0 OXJIAXKICHHIO.

Tennosoe u3yueHue OT HArpeThIX IOBEPXHOCTEH OOYCIOBIMBACT CO3JaHUE
HEOMAronpusITHBIX ~ MUKPOKIUMATHYCCKUX  YCJIOBHH B TPOM3BOACTBEHHBIX
nomenieHusX. Kpome Toro, wuH(pakpacHble U3IyUYCHHUsS] OKa3bIBAIOT TEIJIOBOE
BO3/ICHCTBHE HA OpraHu3M uejoBeka. D(H(PEKTUBHOCTh 3TOTO BO3ACHCTBHS 3aBUCUT OT
IJIOTHOCTH  TOTOKA JHEPruu  HMH(PPaAKPaCHBIX  M3JIYyYCHHM, JUIMHBI  BOJIHBI,
JUTUTEILHOCTH M 30HBI (00J1aCTH) BO3ICHCTBUS.

Bo3gaelictBue Moxker OBITH 0OmMM U JIOKanbHBIM. [lpu mimTenbHOM
NpeObIBAHUM YEJIOBEKAa B 30HE TEIJIOBOTO OOJIyYEHHUSI WM TPU CUCTEMATHUYECKOM
BO3JICHCTBHM BBICOKMX TEMIIEpaTyp, B OPTraHW3ME YEJIOBEKa IPOUCXOIUT PE3KOE
HapylleHUue TEeIUIOBOro OajlaHca, TOBBINIACTCS TeMIepaTypa Tella, YCHUIUBAIOTCS
JESTETPHOCTh CEPJIEYHO-COCYIUCTON CUCTEMBl U OPTaHOB JBIXaHUS, MTOTOOTACIICHUE,
MPOUCXOJUT TIOTEPST HYXKHBIX OPTaHW3MYy COJIH, YXYIIIAETCs TNHTAHWE TKaHEH
opranusma. [Ipu HapymieHun TeraoBoro OamaHca MOKET BO3HUKHYThH 3a00JeBaHUE —
TeryoBasi TumneprepMus. Jlyducras sHEprus, Kak W HEMOCPEICTBCHHBIH KOHTAKT C
HarpeThiM 70 BBICOKHX TeMIIepaTyp OOOpyAOBaHHUEM, MaTCpHAIAMH WU W3JCIUSIMH,
MOKET BBI3BATh TEILIOBHIC 0KOTH.

OnacHOCTh TEIJIOBOTO BO3JICUCTBUS HA OpPraHU3M 4YeJoBeKa OIEHUBAETCS

IUIOTHOCTBIO TIOTOKAa SHEPTUUM HMH(PAKPACHBIX H3IyYEHUH, BO3AYX ISl KOTOPBIX
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TeII0Npo3payHbid. UHTEHCHBHOCTD TEIJIOBOTO OOTyUYeHHUs padOTAIOMIMX OT HAIPEThIX
MOBEPXHOCTEH  TEXHOJOTHYECKOTO O0OPYJIOBaHUS, OCBETUTENbHBIX MPUOOPOB,
WHCOJIAIIMM HA TIOCTOSTHHBIX U HETTOCTOSIHHBIX pab04MX MeCTax He JAO0JHKHA MPEBBIIATh
35 Br/m? ipu 06aydennu 50% noepxHocTH Tea u 6onee, 70 Bt/mM? — npu 06nydenun
25-50% mosepxHoct Tena u 100 Br/mM? — npu obOmnydenumm He Oonee 25%
MOBEPXHOCTU Tena. VIHTEeHCHBHOCTh TEIJIOBOTO OOMydYeHHUs paboTaomux OT
OTKPBITBIX UCTOYHUKOB (HarpeToro Merajula, CTeKJIa, OTKPBITOrO IJIAMEHU H Jp.) He
nomkHa npessimath 140 Br/m2. Ilpu 5TOM OONYYEHUIO HE JOIKHO MOABEPraThCs
6onee 25% MOBEPXHOCTHU Tella, U 00A3aTEIbHO UCIOJIb30BAaHUE CPEACTB 3aIUThHI JIUIA
U TJa3.

MHTEHCUBHOCTh  TEIJIOBOTO  M3IYYEHUS  HU3MEPSIETCS  aKmuHoMempamu,
nupomempamu (nupanomempamu), NEACTBUE KOTOPBIX OCHOBAaHO Ha MOTJIOLIECHUU
JYyYUCTOM DHHEPruM MW TNPEBPALICHUUM €€ B TEIUIOBYIO; KOJIMYECTBO IMOCJEIHEN
PETHCTPUPYETCS PA3IMYHBIMU CIOCOOAMMU.

Kpome »5THX OCHOBHBIX MapaMeTpOB MHUKPOKIMMATA CIEAYeT YYUTHIBATh
ammocgepnoe oOagnenue, KOTOpPOE BIMSIET HA IMAPLUUAIBHOE JABJICHUE OCHOBHBIX
KOMIIOHEHTOB BO31yXa (Hampumep, KUCIOpoAa U a30Ta), a, CIEIOBATENIbHO — U Ha
npouecc AbixaHus. JKU3HENEATeNbHOCTh YEJIOBEKAa MOXKET MPOXOJUTh B HIMPOKOM
auana3oHe u3MeHeHus pAaBieHus. OpHako Ajig €ero 370pOBbS ONAcHO OBICTpoe
M3MEHEHHUE JaBJICHUS M0 OTHOLIEHHUIO K MEPBOHAYAIIBHOMY 3HAUYECHUIO (BO3MOXKHO MpHU
OBICTPOM TMOABEME HIIM CIYCKE, MPOXOXICHUH aTMOC(HEpHBIX (POHTOB W T.1.),
MOCKOJIBKY OHO BBI3bIBAET OOJIC3HEHHBIE OIIYIICHUS M YXY/IIICHUE CAMOYYBCTBHUSI.

BmecTte ¢ TeM, ecTh crienaibHble BUIBI Pa0OT (KECCOHHBIE), TIPU BHITTOJIHECHUH
KOTOPBIX aTMOC(EepHOE TaBII€HUE HOPMUPYETCS.

[Ipn BO3AEMCTBUMU HAa BO3AYIIHYIO CpPEAy PaJAMOAKTHBHOIO, PEHTI€HOBCKOTO U
yIbTPa(pHUOIETOBOrO M3JIYYEHHM, NpU TEepMOAMUCCUH, (oTodpdekte U apyrux
TEXHOJIOTMYECKUX TMpoueccax, B 3amax ¢ [[9BM, nmoMmemieHusx ¢ AuUCIUIEsIMA U B
HEKOTOPBIX APYTUX CIIy4asX HEOOXOIWMO KOHTPOJIMPOBATh WOHU3AUUIO BO3IyXa
pabouei 30HBI.

HNonun3zanust Bo3ayxa mpeacTaBisieT co00H MpoIece MpeBpaIieHus] HeUTPaIbHBIX
aTOMOB M MOJIEKYJ BO3AYIITHOM CPeIbl B AJEKTPUUECKHU 3apS’KEHHbBIE MOHBI (YACTHUIIBI).
CanurapHo-ruruennyeckumu Hopmamu CanlluH 2.2.4.548-03 [4], pernmamenTupyercs
KOJIMYECTBO MOHOB IOJIOKHUTEIBHOM M OTPULIATENBHOM MOJIAPHOCTH B 1 cM® Bo3myxa.
Tak, MUHUMAaTEHO HEOOXOIUMOE YHCIIO HOHOB TOJIOKUTEIHHON MOJSIPHOCTH JTOJHKHO
opiTb He wMmenee 400, a orpumnarenpHol — 600; onTUMaIbHOE YHUCIO HMOHOB

noyioxkuTeNbHOU mossipHocTH paBHO 1500...3000; otpumarensuoit — 3000...5000;
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MaKCHUMAaJIbHO JIOMYCTUMOE YMCIIO MOHOB obOeux mossspHoctet — 50000. OTkIOHEHHE
YKCJIa HOHOB B BO3/yXe paboyeil 30HbI OT YKa3aHHBIX HOPM CO3/Ia€T YIPO3y 3/I0POBbIO
paboTaroIuX.

[TapameTpsl MUKpOKIMMATa, KaK yXe€ OTMEUajoch, JEHCTBYIOT Ha OpPraHU3M
YyeJIoBeKa KOMIUIEKCHO. Tak, MOBBIIIEHHAs! BIaXXKHOCTh BO3/lyXa B 3aBUCUMOCTH OT €r0
TEeMITepaTypbl MOKET CITOCOOCTBOBATH MEPETPEBY WM MEPEOXITKICHUIO OpTraHu3Ma.
OT0 OOBSACHAETCS TEM, YTO C YBEIWYCHHUEM BIArOCOACPKAHUS B BO3AYXE
YBEJIMUUBAETCS €r0 TEIJIOEMKOCTh, a CJIeI0BATEIbHO, KOJMYECTBO TEIUIa, OTBOAMMOE
oT opranusma (pi ty, < t.;) U moaABoAMMOE K 4esoBeKY (MpH top > tue;), BO3pacTaer.
K Takum ke SBJICHUSIM MOXET MNPUBOJUTH M CKOPOCTh JABMKEHHUS BO3/yXa, T.€.
YBEIIMYEHUE CKOPOCTU JBHXKEHHUSI Cpelbl MHTCHCU(UIMPYET TEIJIOOOMEH 3a CYeT
BO3pacTaHus K03 UiMeHTa TEMI00TIauu.

[Ipy wW3yYeHHM MUKpPOKJIMMAaTa MPOU3BOJICTBEHHBIX IIOMEIICHUN BBOJAT
MOHATUE KOM@PopmHubix MeTeoycioBuil. KombopTHbIE METEOYCIOBUS TaKUE, KOTOPHIE
oOecrieuynBalOT Hambojee OJIaronpusITHOE CaMOYYBCTBHE YEJIOBEKAa, HE BBI3BIBAS
OCCHOKOSIIUX €ro OIIYIIeHWH kapel wuiuM Xojonxa. Ilpu sTom cucrema
TEPMOPETYJISIUU YeI0BeKa paboTaeT ¢ MUHUMAIBHOU HArpy3KOM.

OnmumanvHoiMu MUKPOKIUMAMUYECKUMU YC0BUAMU  SIBIIIOTCS  TaKHe
COYETaHUsI KOJUYECTBEHHBIX MOKa3aTeled MUKPOKIMMATa, KOTOpbIEe MPU TJIUTEILHOM
M CHUCTEeMAaTMYECKOM BO3JICMCTBUM Ha 4YeJOBEKa OOECIEYMBAIOT COXPAHCHHE
HOPMAJIbHOTO TEIJIOBOTO COCTOSIHMSI OpraHu3Ma 0e3 HampsDKeHHS MEXaHU3MOB
tepmoperyisiini. OHU 00€CTeurBalOT OIIYIICHHE TEIUIOBOTO KoMdOopTa U CO3Ja0T
MIPEANOCHUIKY JJIS1 BHICOKOTO YPOBHS PabOTOCTIOCOOHOCTH.

Jlonycmumobimu  ABJSIIOTCSL  TaKWe  YCIOBHS, TIPU KOTOPBIX COYETAHUS
KOJIMYECTBEHHBIX MOKa3aTesieil MUKPOKJIMMATa MPU JJTUTETLHOM U CUCTEMAaTUUYE€CKOM
BO3/ICHCTBUM Ha 4YeJIOBEKa BBI3BIBAIOT MPOXOMSIINE U OBICTPO HOPMAJIU3YIOIIUECS
W3MEHEHHS TEIUIOBOTO COCTOSIHUS OpraHW3Ma, COMPOBOXKIAIOIIMECS HaMpsKEHUEM
MEXaHU3MOB TEPMOPETYIIAINKM, HE BBIXOIAIIMM 3a TMPEAenbl (HU3HOIOTHUUECKHUX
MPUCTIOCOOUTENBHBIX BO3MOXHOCTEH. [lpu 3TOM He BO3HHMKAeT MOBPEKIACHHUN WA
HapyIIeHUW COCTOSHUSL 3/0pPOBBS, HO MOTYT HaOMIOAAThCs JTUCKOMMDOPTHBIC
TETUIOONIYIIEHUS, YXYIIIAI0IHUe CAMOYYBCTBUE U TOHMKAIOIINE pabOTOCTIOCOOHOCTb.

Takum 00pa3oM, JOMYCTUMBIE TTApaMeTPbl MUKPOKIMMAaTa (METCOPOJIOTHUECKUE
YCIIOBHSI) OTJIMYAIOTCA OT ONTHUMAJBHBIX (KOM(MOPTHBIX) M BBI3BIBAIOT OMPEIEICHHOE
MEPEHANPSIKEHUE CUCTEMbl TEPMOPETYJISIIIUM, HO HE BBI3BIBAIOT XPOHUUYECKUX
(maTOJIOTUYECKNX) UW3MEHEHUW B OpraHu3Me. YCTaHABIMBAIOTCA JOMYCTHUMBIC

S3HAYCHUA MaApaMCTPOB MHUKPOKIIIMMATA B Cly4dasaX, KOTJa II0 TCXHOJIOTUYCCKUM
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TpeOOBAHUAIM, & TAKKE MO TEXHUYECKUM M HKOHOMUYECKUM MPUYMHAM HEBO3MOXKHO
obecrieuyeHre ONTUMAIbHBIX HOPM.

OnTuManpHble H  JIOMYCTHUMbIE HOPMBI  TEMIIEpaTyphbl, OTHOCHTEJILHON
BJIQXHOCTU U CKOPOCTH JABWKEHHUS BO3[yXa B pabodeil 30HE MPOU3BOJACTBEHHBIX
MOMEILEHUH 3aBUCAT OT MEPHO/Ia roa (XOJIOJHOTO U TETIOTO).

Hopmpl Ha onTtuManbHbIE ©  JOMYCTHUMbBIC 3HAYEHUS TEMIIEpPaTyphl,
OTHOCHUTEJILHON BJIAXKHOCTH U CKOPOCTH JIBMOKEHHUS BO3/yXa YCTAHABIMBAIOTCS MJISI
paboueit 30HbI (pabouero Mecta) MPOU3BOJCTBEHHBIX TOMEIICHUN B 3aBUCUMOCTH OM
nepuooa 200a u Kamezcopuu 6vlnoaHaemvlx padom. Kpome TOro, JOMyCTHUMbBIC
TEeMIIepaTypbl BO3[yXa YCTaHaBIUBAIOT AU(PGHEPEHIIMPOBAHHO JUIsI TOCTOSHHBIX U
HETOCTOSIHHBIX PaO0UYUX MECT.

Ilpouszeoocmeennvie nomewienus — HSTO 3aMKHYTbIE MPOCTPAHCTBA B
CIIEIMAJIBHO MPETHA3HAYEHHBIX 3/IaHUSX U COOPYKEHUSIX, B KOTOPHIX MOCTOSHHO (110
CMEHaM) WM NEepUOAUYecKU (B TeueHue padodero AHs) OCYIIECTBIISIETCS TPYAOBas
NEATEIbHOCTD JIIO/ICH.

Pabouaa 30na — 310 IPOCTPAHCTBO, OTPAHUYEHHOE I10 BBICOTE 2 M HaJ YPOBHEM
MoJIa WM TUIOMIAJIKK, HA KOTOPOM HaXOSATCS MECTa MOCTOSHHOTO M HEMOCTOSHHOTO
(BpeMeHHOro0) npedbIBaHUs padOTAIOIIUX.

Paboyum mecmom Ha3bIBa€TCS MECTO TIOCTOSHHOIO WM BPEMEHHOIO
npeObIBaHUs pabOTAIOIIUX B MPOIIECCE TPYAOBOU €SI TEILHOCTH.

IHocmosannoe paboyee mecmo — >STO MECTO, HAa KOTOPOM pabOTaOIMIUA
HaxXOJIUTCA OOJIBIIYI0 YacTh CBOEro pabouero Bpemenu (6onee 50% wunm Gonee 2 4
HernpepbiBHO). Eciiu npu 3TOoM paboTa BBIMTOIHIETCS B PAa3IMYHBIX MyHKTaX padouei
30HBI, IOCTOSTHHBIM pa0O4YUM MECTOM CUMTAeTCs BCs paboyas 30Ha.

Henocmoannoe pabouee mecmo — MeCTO, HA KOTOPOM pabOTAIOLIUN HAXOUTCS
MEHBIIIYIO YacTh (MeHee 50% uiu MeHee 2 4 HEeMpePHIBHO) CBOETO pabouero BpeMEHHU.

Xonoouwtit nepuod 200a XapakTepU3yeTCs CPEAHECYTOYHOM TeMIEpaTypou
HapY»XKHOTO Bo3ayxa, paBHOM +10°C u HWXe, a menawlit IEpUOJl — CPEIHECYTOUHOU
TeMIepaTypoi HapyKHOTro Bo3ayxa Beiie +10°C.

CpenHioro  TeMmieparypy  Hapy>KHOrO  BO3AyXa  ONPENENsoT  Kak
cpenHeapu(MeTHUeCKoe OT 3HAYEHUN TeMIEpaTypbl BO3yXa, KOTOPYIO U3MEPSIOT B
OTIPE/ICJICHHBIC YacChl CYTOK uepe3 OJIMHAKOBBIE MHTEPBAJIbI BpeMeHHU (KaK MpaBuUiio, 8
pa3 B CyTKW, dYepe3 Kaxnaple 3 daca). Ee nmnpuHMMalOT 10 JAaHHBIM
THJIPOMETEOPOJIOTUYECKOM CITY>KOBI.

CaHuTapHBIMU HOPMaMHU BCE PaOOTHI TIOJIPA3IEISAIOTCS Ha TPU KAme2opuu.
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I kamezopusa — nezkue ghuzuueckue padomasl, IPOU3BOJUMBIE CUJSI, CTOS WU
CBA3aHHBIE C XOJb0OH, HO He TpeOylollue CHUCTEeMaTH4YeCKOro (puandeckoro
HampsDKCHUS WM TOAHSATUS M TEPeHOCKH TsbkecTted (psag  mpodeccuit  Ha
OPEeANpUsATUAX TOYHOTO MNPUOOPO- H  MAIIMHOCTPOCHHUS, PATUOIIECKTPOHHOU
MPOMBINIJICHHOCTH, pPa0OTBl MacTEepOB pa3IUYHBIX BHUIOB TMPOU3BOACTB, PAN
npodeccuit B monurpaduueckoil MpoMBIIIIICHHOCTH, Ha IPEANpUATUIX CBsI3HU, paboTa
KOHTPOJIEPOB, pabora B cdepe ympaBleHHss H T.I.). DHEpro3arparbl MpH HX
BBITIOJTHEHUHU COCTaBIIAIOT A0 172 Jx/cex (mo 150 kkan/4).

Il kamezcopua — ¢puzuueckue pabomwr cpeoneit maxcecmu nenaTcs Ha JBe
TPYIIIBL:

1) x epynne lla oTHOCATCA pabOTHI, CBSI3AHHBIE C MOCTOSHHOW XOIBOOW,
BBITIOJTHSIEMBIE CTOSI WM CHAsS, HO HE TpeOyromue MepeMeIieHus TsokecTel (psan
npodeccuii B MEXaHOCOOPOUHBIX L€XaX MAIIMHOCTPOUTENBHBIX MPEANPUSITHIA).
DHepro3zarpartsl pu padorax kareropuu lla — ot 172 go 232 JIx/c (150...200 kkan/4);

2) x epynne |16 oTHOCSTCS pabOTHI, CBSI3aHHBIE C XOJBOOM W TEPEHOCKOU
HeOoIbIIUX TspKecTed a0 10 xr (psa mpodeccuil B MEXaHU3UPOBAHHBIX JIUTEUHBIX,
MIPOKATHBIX, KY3HEYHBIX, TEPMUUYECKUX CBAPOUHBIX I1€XaX MAITUHOCTPOUTEIHHBIX U
METAJLTyPTHUECKUX MPEANPHUATHH, Ha TPEANPUITUIX XUMUIECKON MPOMBIIINIEHHOCTH,
B DHEpPreTUKe W T.I.). DHeprosarparsl mpu padorax kareropuu 116 — ot 232 go 293
JIx/c (200...250 kkan/4).

Il  kamezopua — msasxncenvie puzuueckue padomvl, CBS3aHHBIE C
CUCTEMATUYECKUM (PU3NUYECKUM HAIPsDKEHWEM, B YacTHOCTH, C TOCTOSIHHBIM
nepeIBMKEHUEM U TIepeHOCKoM TshkecTe Oonee 10 kr (psn npodeccuii B Ky3HEUHBIX
1exax ¢ py4YHOM KOBKOHM, B JMUTEHHBIX LI€XaX C PyYHOM HAOMBKOW M 3aJIMBKON OIOK
MAIIHHOCTPOUTENBHBIX W METAJLUTYPTHUECKUX MPEANPUITUNA U T.I.). DHEPro3arparbl
cocTaBJisatOT 6oJiee 293 JIx/c (6onee 250 kkain/4).

[lo B3auMHOMY BIMSHHMIO TapaMeTpbl MHKPOKJIMMAaTa MOTYT  OBITh
anmazonucmudeckumy (OCnHaOJSAIOT BIUSHUE JAPYr JApyra) W CuUHepauyecKuMu
(ycuuBarOT B3aUMHOE BIIMSIHUE). 3a MCXOJHBIA KPUTEPUU  COMOCTAaBICHUS
TEIUIOOIYIIEHUH MPUHUMAETCS TEIUIOONIYIIIEHHE, COOTBETCTBYIOIIEE MOKa3aHUSAM
tepmoMmerpa npu 100% oTtHOcuTEnbHOM BiIaxHOCTH. Hampumep, Takoe ke
temtoomyuenne, kak npu 100% orHocurenbHOM BiaxxHOCTH U 18°C nmaroT u npyrue
couetanus: 80% orHOcHTenbHOM BiIaxkHocTM U 18,8°C; 90% oTHOCHUTEILHOMN
BraxkHoctu u 18,3°C; 70% oTtHOCHTEIIFHOM BiIaxKHOCTH U 19,5°C.

JUis ~ KOMILJIEKCHOM  OLIGHKM  MapaMeTpoB  MHKpPOKIMMaTa  BO3MOXKHO

UCIIOJIB30BaHuEe TOHATUN appexmusnot (t,g) U o¢hpexmusno-sxeusarenmuoil
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memnepamyp (). B HacTosIIee BpeMs 3TH MOKA3aTeIN UCKIIFOYCHBI U3 HOPMATHUBHBIX
JOKYMEHTOB, HO TO3BOJISIOT MPOU3BOAUTH CpPABHEHUE PAa3IMYHBIX COUYETAHUU
METEOPOJIOTHYECKUX TApAMETPOB.

[Tox »>ddexTuBHON TemmepaTypol MOHUMAIOT TEMIIEPATypy HACHIIIEHHOTO
HEIOABMYKHOTO BO3lyXa, 00JaIal0IIero TaKOM 7K€ OXJIaKIalolleld CIOCOOHOCThIO, KaK
Y BO3AYX C 33JaHHBIMH 3HAUYECHUSAMH TEMIIEPATYPhl U BIAKHOCTH. DKCIEPUMEHTAIBHO
YCTaHOBJICHO, YTO MPUATHOE CaMOYyBCTBHUE (OLIylIeHne KoMpopTa) HaOI0AaeTCs Ipu
s dexTuBHbIX Temneparypax 17,2..21,7°C. Ota o6nactb 3QGEeKTUBHBIX TEMIIEPaTyp
Ha3BIBACTCS 30HOU KoMgopma.

Benmuunna »sddexTtuBHONM TeMmmepaTypbl He ompenenser  (PU3UYECKOoro
COCTOSIHHSI, OHA BBIPAXKAeT JUIIb ACHCTBUE, KOTOPOE [TaHHOE METEOPOJIOTMYECKOE
YCIIOBHE OKa3bIBAa€T HAa Opranu3M. Eciau kpome BIa)KHOCTH BO3AYyXa YUYUTHIBAETCA €Il
U CKOpPOCTb [JIBIDKEHHSI BO3[yXa, TO TMOJB3YIOTCA MOHATHEM 3(P(HEKTUBHO-
OKBUBAJICHTHOU Temriepatypoi (1y).

[lo HOMOrpamme, M300paX€HHOM Ha pHUC. |, MOXHO OIpeneauTb 3HAYECHMUS
HKBUBAJICHTHOW M 3(P(EKTUBHO-3KBUBAJIEHTHON TeMmmeparypbl. [lpu mnonp3oBaHuu
HOMOTPaMMOM  OTKJIAQJBIBAIOT HAa €€ COOTBETCTBYIOUIMX INKalax II0Ka3aHUs
TEMIIEPATypPbl «CYXOr0» M «BJIAXKHOI0» TEPMOMETPOB ICHUXPOMETPA U COEHUHSIOT
ITOJIyYEHHbIE TOYKHM NPSIMOM JNHHUEH. TOUKa IMEepecedeHHs] ITOW JIMHUU C KPUBOM,
YKa3bIBalOUIEH JAHHYIO CKOPOCTh JBW)XEHHSI BO3/yXa, ONPEAENSET CYObEKTHUBHYIO,
T.€. 3 (HEKTUBHO-IKBUBAJICHTHYIO TEMIIEPATYPy U €€ MOJI0KEHUE OTHOCUTEIHLHO 30HbI
XOpOILETO CAMOYYBCTBHS.

Tak, yenoBEK BOCHPHHHMAET KAK OJAMHAKOBBIE, BO3YIUHBIE CPEIbl, UMEIOIIUE
CJIeIYIOLIUE XaPAKTEPUCTUKHU:

t1 =21,0°C; f, = 68%; vi = 1,0 m/c;
t, =23,5°C; f, = 29%; Vo, = 0,7 m/c.

HomorpamMmma mno3BOJISIET HE TOJBKO OLIEHUTh BO3JECWCTBHE Ha OpraHU3M

YEJIOBEKAa METEOPOJIOTUYECKUX YCIIOBUM KOHKPETHOW MTPOU3BOACTBEHHOW CpEJbl, HO U

PaCcCMOTPETh HAIIPABJICHUA UX PAIWMOHAJIBHOI'O U3MCHCHU .
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Puc. 1. Homorpamma niist onpenenenus 3¢ dekrnBaon
1 3((PeKTHBHO-IKBUBAJIEHTHON TeMIIEPaTyphI

B xabunax, Ha myJIbTaxX M MOCTaX yMPaBICHUS TEXHOJIOTHYECKUMU MPOIIECCaMHU,
B IOMEUICHHUSAX C NEPCOHAIBHBIMU KOMIIBIOTEPAMU, IPYrOW BBIYMCIUTEIBHON U
OPTTEXHUKOW M B MPOU3BOJICTBEHHBIX MOMEIICHUSX MPHU BHITIOJIHEHUU JIPYTUX padoT,
CBSI3aHHBIX O HEPBHO-OMOIMOHAJIBLHBIMUA Harpy3kaMH, IOJDKHBI NOIAECP>KUBATHCS:
onTUMalbHasl TeMmieparypa Bo3ayxa 22...24°C, ero OTHOCHUTENbHAs BIAXKHOCTD
40...60% u ckopoCTh ABUKEHHS BO3yxa He Ooiiee 0,1m/c.

[lepedyeHp npyrux TMPOU3BOJACTBEHHBIX TOMENICHWH, B KOTOPBIX JOJIKHBI

CO6JIIO)18,TBC$I OIITUMAJIBHBIC napaMcTphbl MHKPOKJIMMATa, OIIpCACIISACTCA

COIJIAaCOBAHMIO C OpraHaMu CaHUTApPHOIO HaJA30pa.
OntuMaipHBIE H

I10

JNOIYCTUMBIE ~ HOPMBI  IIApaMETPOB  MHUKPOKJIMMATa
(TemriepaTypbl, OTHOCUTENBHON BIAKHOCTH W CKOPOCTH JIBUDKEHUS BO3/yXa) B

paboueil 30HE MPOW3BOACTBEHHBIX MOMEIICHHN B 3aBUCUMOCTH OT Iepuoja roja u

KaTeropuu TSHKECTU BHIMONHAEMBIX pabdor (cormtacHo ['OCT 12.1.005-88 [2])
MpUBEAEHBI B Ta0. 1.

Taoauna 1
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OnTtumanbHbIe H JO0NYCTUMbIe HOPMbI TeMIIEPATYPbI, OTHOCUTEIbHOM BJIAKHOCTH U
CKOPOCTH JIBMKeHUS BO31yXa B padoueii 30He NPOU3BOACTBEHHBIX TOMeIeHU

Temneparypa, °C OTHOCHUTELHANA Cxkopoctb
- i BJIAKHOCTB, %o JIBHKEHUsI, M/C
(=]
% E = JOIyCTUMAs = g % = % 2 = 5 o=k
= = g S| ZE5xd |& | ZE=2
=) = 2  |BepxHsisi rpaHWIA | HUKHSAS TpaHuma | 2 SS2Z20|E el sS2E
= s = P P P = § ==z = elz2g =2 ==z g
5 5 = 5 = | EE888 |38l EE8¢
= & z HA padoYux MecTax z &gssw Emo %558
= = MOCTOSI |HemocTos | mocTost [Hemocrost| = g 'S g = = 5 'S = 5
N a = o g = 2 =
HHBIX HHBIX | HHBIX | HHBIX =
Jlerkas - | 22-24 25 26 21 18 40-60 75 0,1 |He 60Jee 0,1
Ia
Jlerkas - | 21-23 24 25 20 17 40-60 75 0,1 |He 60Jiee 0,2
16
Cpenneii | 18-20 23 24 17 15 40-60 75 0,2 |He 60Jiee 0,3
X .. | TAKecTH
0JIOAHBIH Tla
Cpenneii | 17-19 21 23 15 13 40-60 75 0,2 |He 6oJee 0,4
TSKECTH
-1Io
Tsxenas | 16-18 19 20 13 12 40-60 75 0,3 |He 6o.iee 0,5
- I
Jerkas - | 23-25 28 30 22 20 40-60( 55 (mpm 28°C) | 0,1 0,1-0,2
Ia
Jlerkas - | 22-24 28 30 21 19 40-60( 60 (mpm 27°C) | 0,2 0,1-0,3
16
Cpenneii | 21-23 27 29 18 17 40-60( 65 (mpm 26°C) | 0,3 0,2-0,4
T . | THKECTH
eIIbIil Tla
Cpenneii | 20-22 27 29 16 15 40-60( 70 (mpm 25°C) | 0,3 0,2-0,5
TSKECTH
-1Io
Taxenas | 18-20 26 28 15 13 40-60( 75 (mpm 24°C) | 0,4 0,2-0,6
- 11

* bonvwas cKopocmv 08UMNCEHUSI 68030YXA 8 MENIblll Nepuod 200a COOMBEMCmeyem
MAKCUMANILHOU memnepamype 6030yXd, MeHbds — MUHUMATbHOU memnepamype 6o30yxa. s
NPOMENCYMOYHLIX GeIUYUH MeMnepamypsbl 6030YXd, CKOPOCMb €20 OBUNCEHUs O0O0NYCKAemcsl
onpeoenams UHmMepnoaayuell, npu MUHUMAIbHOU memnepamype 8030yXa CKOPOCMb €20 OBUICEHUs.
Modcem npunumamuvcsi maxdce Hudxice 0,1 m/c — npu neexou pabome u Hudxce 0,2 m/c — npu pabome
cpeoHell maxjcecmu u maxcenou.

2.3. IlpuGopsl 111 H3MepeHUs U KOHTPOJIsI MapaMeTPOB MUKPOKJIUMATA

OcHoBHOW TpuOOp I W3MEpPEHUS aTMOC(HEPHOTO HaBICHUS — pPHIYMHbBLIL
oapomemp. B »sTrom mpubOope, HM3BECTHOM U3 DJJIEMEHTAPHOTO Kypca (HHU3UKH,
aTMOC()epHOE JaBJICHWE YpPaBHOBEIIMBACTCS JaBJICHHUEM CTOJ0Aa PpPTYTH; TIO
M3MEHEHUSIM BBICOTHI PTYTHOTO CTOJI0a MOYKHO CYJIUTh 00 M3MEHEHHSIX aTMOC(EepHOTO
naBiaeHus. [lpyrol npwHOUN U3MEpEeHHs aTMOCHEPHOro JaBJICHHS, IIUPOKO
MIPUMEHSIEMBIN B Oapomempax-anepouoax, oapozpagax (MOCieaHUe PETUCTPUPYIOT
X0l aTMOC(epHOTrO MaBJIICHWS BO BPEMEHHM), OCHOBAaH Ha JaedopMaiusx yIpyrow,

MyCTOM BHYTPU (BaKyyMUPOBAHHOM) METANIMYECKOM KOPOOKH TIPU H3MEHEHMSIX
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BHEIIIHETO JaBiieHUs Ha Hee. [IpuOopsl 3TOr0 THHa TapupyroT (TpaayHpyroT) o
MOKa3aHUSAM PTYTHOTO OapomeTpa.

B npou3BOACTBEHHBIX YCIOBUSAX OCHOBHBIE MTapaMeTPhl MUKPOKIUMATA CIIeTyeT
U3MEpATh B Haudaje, cepelMHe W KOHIE XOJOAHOTO W TEIUIOTO MEPUOJIOB roja He
MeHee 3 pa3 B CMeHy (B Haudalsie, cepeiuHe U KoHue). [Ipu konebaHusAx mokasaTenen
MUKPOKJIMMATA, CBI3aHHBIX C TEXHOJIOTHUYECKUMH U APYTUMU MPUYMHAMU, U3MEPEHUS
HEOOXOUMO TMPOBOJUTH TAKXKE MPU HAUOOJBIIUX W HAUMEHBIINX TEPMHUYECKHUX
Harpy3kax Ha paOOoTalouIix B TEYCHHE paboyeil CMEHBI.

Temmneparypy, OTHOCHTENBbHYIO BIQXHOCTh M CKOPOCTh IBM)KEHHUS BO3AyXa
u3MepsAoT Ha BbicoTe 1,0 M OT mona wiau oT paboueil TUomAaAKH MpH padoTax,
BBITIOJHSAEMBIX CHJIA, U Ha BbICOTE 1,5 M — mpu paboTax, BBIMOIHAEMBIX CTOA.
W3mepenust BHIMOTHIIOT KaK Ha MOCTOSHHBIX, TaK U HEMOCTOSHHBIX pabOunX MecTax
Opy WX MHHUMAJIbHOM W MaKCHUMalbHOM YAaJCHUH OT HCTOYHHUKOB JIOKAJIBHOTO
TEIUIOBBIICTICHUS, OXJIAXKACHUS WM BJIAroBbIIEICHHS (HArpeThIX arperaroB, OKOH,
JBEPHBIX ITPOEMOB, BOPOT, OTKPBITHIX BaHH U T.[I.).

[Ipy OTCYTCTBMM HCTOYHUKOB TEIUIOBOTO H3IyYEHUS TEMIIEpaTypy BO3Ayxa
MO’KHO U3MEDPSITh PHMYHIHbIM MemeoponioZuieckum mepmomempom tuna TM-6 nnum
cnupmogvim mepmomempom. Ilpyu HaIMUUN TaKUX UCTOUHUKOB MPUMEHSIOT HAPHbLIL
mepmomemp — JIBa TEPMOMETpA, pe3epByap OJHOTO M3 HUX 3aUEpHEH, a pPe3epByap

apyroro nocepeOpeH. MicTnHHYI0 Temreparypy Bo3ayxa OnpeelstoT Mo Gopmysie:
t,=t.— ke(t, — ),

rae t., t, — mokasaHus COOTBETCTBEHHO MOCEPEOPEHHOI0 U 3aUEPHEHHOTO TEPMOMETPA,
OC; k — xoHCTaHTa IPUGOPOB, ONPEAEIEMas IPH €r0 U3TOTOBIEHHH.

Jlist  ompeneneHusi OTHOCUTEIBHOM M aOCOJMIOTHOM BIIAXXHOCTH BO3yXa
UCIIONB3YIOT TpHOOp ncuxpomemp — cmayuonapHviti (ICUXPOMETp ABrycra) u
acnupayuonnvlli (ncuxpomeTp AccMmana). I[lcuxpoMeTrp COCTOUT U3 «CyXOro» H
«BJIAXKHOTO» TEPMOMETPOB. Pe3epByap ¢ PTYThIO «BIIaKHOTO» TepMOMETpa OOBsI3aH
TOHKOW TKaHbIO, KOHIIBI KOTOPOM JMOO HAXOJSATCS B OTKPHITOM YacCTH pe3epByapa C
BOJIOM, MO0 CMauMBAIOTCA AWCTHJTMPOBAHHOW BOJOW C TOMOIIBIO MHUIETKH
HEIOCPEJICTBEHHO Nepe] u3MepeHueM. Boaa, nenapssach ¢ MOBEPXHOCTH pe3epByapa
TEPMOMETpA, TOTJOIIAET TEIUIO, BCJIEACTBUE YErO0 IOKAa3aHUS  «BJIAXKHOIO»
TEpMOMETpPAa MEHBIIE, YeM «Cyxoro». Ha OCHOBaHMM pa3HULbI 3TUX MOKa3aHU
OMPENENSAIOT OTHOCUTEIBHYIO BIQKHOCTD U APYTHE €€ XapaKTEPUCTUKHU (TOUYKY POCHI,
napyansbHOe JaBjieHHe (yIpyrocTb) BOJSHOTO Tiapa, aOCOJTIOTHYIO BJIAXXHOCTb,
naBieHue (yIpyroctb) HaChIEeHUs, NePUIUT Hackimenus) mo [lcuxpoMerpuyeckum

tabmuiam [ 13] wim rpaduxy (puc. 3).
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AcnupanuoHHbINA CUXpoMeTp (puc. 2), B OTIAMYHME OT CTAIMOHAPHOTO, SIBIISETCS

Oosee YCOBCPIICHCTBOBAHHBIM N TOYHBIM HpI/I60p0M.

- \t-"“""“--"

-

Puc. 2. AcnupanunoHHbli ICKHXpoMeTp AccMaHa

OH ocHallleH cHelUalIbHbIM yCTPOMCTBOM — aclmupaTtopoM 3 (BEHTHIATOPOM,
paboTaIIKUM OT 3aBOJA MPYKUHBI YACOBOTO MEXaHW3Ma), KOTOPBIA, OJTHOBPEMEHHO
o0yBasi pe3epByapbl CYXOr0 M BIAXKHOTO IICHXPOMETPUYECKUX TEPMOMETPOB 1,
CO3MaeT Uil HUX OJWHAKOBBIE YCIIOBHUS TEPMOJMHAMUYECKOTO PpABHOBECHS C
BO3AyIIHOW  cpepoi. Kpome  TOro, ero TepMOMETpPBI  3aKJIIOYEHBI B
CBETOTEIUIOOTPAKAIOIIYI0O METAIMYECKYI0 ONpaBy 2, UYTO IMO3BOJSIET «OTCEYb)»
JYYUCTYIO SHEPTHUIO, CHOCOOHYIO MOBJIMATH Ha MOKAa3aHUsI TEPMOMETPOB.

JIns W“3MEpeHHsT OTHOCUTEIBHOM BIIAXKHOCTH BO3AYyXa MCIOJIB3YETCS TaKKe
npudop — cuzpomemp. llpuHUMIO ACHCTBUS 6010CHO20 TUTPOMETpPAa OCHOBAH Ha
CBOMCTBE BOJIOCA YKOPAYMBATHCS NIPU YMEHBIICHUH BJIAXHOCTH BO3ayxa. [I0CKOJIBKY
3aBUCUMOCTh JJIMHBI BOJIOCA OT BJIQXXHOCTU OMNMCHIBAETCS HEJIMHEWHOM (YyHKLIHEH,
mKana mnpubopa, OTrpagydpoBaHHass B MPOLIEHTAX OTHOCUTENBHOM BIIAYKHOCTH,
HEpaBHOMEpHA. TapupOBKY U IIOBEpKY TMIPOMETpPa IPOU3BOAAT C IOMOLIBIO
[ICUXpOMETpPa MpPHU IIOJOKUTEIBHBIX TEMIIEpaTypax OKpyXKarolero Bo3ayxa. B
METEOHAOIOICHUSIX MPUOOP HKCHOJB3YIOT TMpPU OTPUUATENBHBIX TEMIIEpaTypax
Bo3myxa, Hmke —10°C, mpM KOTOpBIX IICMXPOMETPMYECKUM METOH HE paboTaer
(BpIMEp3aeT BOJAa Ha TKaHU BIIAXKHOTO TepMomeTpa). Heckosibko mpourpsiBas B
TOYHOCTH, TUTPOMETP TMO3BOJISIET Cpa3y OMpPENEsITh OTHOCUTEIbHYIO BIAXXHOCTh 0e3
TICUXPOMETPUIECKUX TAOIUI] U TPadUKOB.

B pa3nuyHBIX TEXHUYECKUX M3MEPEHUSX U B OBITOBBIX YCJIOBHSX, HE
TpeOYIOIIUX BBICOKOH TOYHOCTH, B TOCIEIHUE TOJIbI MOJYYMJIH PACIPOCTPAHECHHE
KOMOWHHPOBaHHbIE TPUOOPHI JI1 U3MEPEHUSI TEMIIEPATYPhl U BIAKHOCTU (TaKue, KaK
UCIIONb3yeMblid B JaHHOM pabore mpubop ATT-5000), mpocTeie B oOpailleHuHu, ¢
yaoOHOW  1udpoBOM  MHAMKAIIMEH  HU3MEPSAEMBIX  BEJIUYUH, BO3MOXKHOCTBIO

«3alOMHHAHU» MaKCUMAaJIbHBIX 3HAYCHUN U T.II.
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B kauecTBe [AaTYMKOB TEMIIEPATYpPhl B HHUX MCIOJB3YETCA YCTPOMCTBO C
MOJIYIIPOBOAHUKOBBIM TEPMODJIEMEHTOM — TEPMOPE3UCTOPOM, HWJIIM TEPMHUCTOPOM.
TepmosnemMeHT xapakTepuszyeTcss OOJbIIMM  OTPHUIATENIbHBIM KO3 OUIIMEHTOM
COMPOTHUBJICHUSI (T.€. €ro COMPOTUBIIEHHE OBICTPO YMEHBIIAETCS C IOBBIIICHUEM
TEMIIEPaTypPhI). [IpeumyiiectBaMu ~ TEpMOpE3HCTOpa  SIBISIIOTCSL  BBICOKAs
YyBCTBUTEJIBHOCTh M OBICTPOTA pEakUWHd Ha U3MeHeHue TemiepaTypbl. KannOposka
TEPMOPE3UCTOPA CO BPEMEHEM MEHSETCH.

UyBCTBUTEIBHBIM 3JIEMEHTOM — JATYUKOM BIJIAXKHOCTH B ATHX MPUOOPAX CIYKUT
CTEKJISIHHAsl WJIM IJJacTMAaccoBasl IUIACTUHKA, MOKPBITAsl YIJIEPOJIOM WM XJIOPUAOM
JUTHS, CONPOTHBJIEHUE KOTOPBIX MEHSAETCS B 3aBUCUMOCTH OT OTHOCUTEIBHOMN
BJIQAXKHOCTH. bosee TOUHbIMU SBISIOTCS JATYMKU M3 TyOUaTOM IUIATUHBI, HAllbUIEHHOU
Ha TOMJIOXKKY, KOTOpas copOHMpYyeT BOJSHBIE Mapbl, MEHSA NpPH 3STOM CBOH
ANEKTPUYECKUE XaPAKTEPUCTUKH.

JUist peructpalii M3MEHEHHM TeMIepaTrypbl M BIAKHOCTH BO BpPEMEHU
MCIOJIb3YIOTCS CaMONUIIYIIUE MPUOOPBHl C CYTOYHBIMM M HEJIEIbHBIMU YacCOBBIMHU

MEXaHU3MaMu — mepmozpagh n cuzpozpag.
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Puc. 3. Ilcuxpomerpuydeckuii rpagpux

AHnemomemp uawieunviti — TPUOOpP JJIsI OMPEICICHHUs] CKOPOCTH BO3IyXa.

[Tpunumn paboThl aHEMOMETpPa OCHOBAH Ha BPAIllEHUsI TOTOKOM BO3yXa KPECTOBHHBI
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C YalIKaMHU-MOJYIIAPHUSAMHU; C MOMOIIBI0 MEXaHWYECKON MEPENauYd COCIUHEHHBIMU CO
CUYETUMKOM YHciIa 000poTOB (4acoBbIM MexaHu3MoM Dycca).

Yamie Bcero (B TOM 4YHCle W B JaHHOW JIabOpaTOpHOM paboTe) BCTpeyaeTcs
OTe4YeCTBEHHas MoJieib pydyHoro aneMomerpa MC-13 (puc. 4) ¢ Arana3oHOM U3MEpEeHUs
cpenHeir ckopoctm Boszmyxa oT 1 mo 20 w/c. JIBmwkeHWe BO3qyxXa aHEMOMET]
BOCIIPUHUMAET YETHIPEXYALIEYHOW BEPTYIIKOW 4, Haca)XKeHHOW Ha och 5. Ha HmxHeM
KOHIIE BEpPTYIIKM MMEETCS 4YepBAYHAs Mepefada, Mepefaromiasl IBUKEHUE TPEM
crpenkaM. [{udepOnar 2 MMeeT COOTBETCTBEHHO IIKAJIbl €AWHUIl, COTEH U THICSAY.
BxutoueHre 1 BEIKITIOUEHHE MEXaHU3Ma MPOU3BOAUTCS TIEpEeMEIlIEHUEM appeTupa 9, oauH
KOHEL[ KOTOPOr0 HAXOJWTCS IMOJ W30THYTOW IUIACTUHYATOW MPYKUHKOM, SBISIOLIECHCS
OIS THUKOM YEPBSIYHOTO KoJieca.

Puc. 4. AuemomeTp pyuHoii yameunsbrii (MC-13):

1 - cmpenka wxanet comen; 2 - yugheponam, 3 - cmpenka

wikanel eounuy, 4 - eepmywika; 5 - ocv; 6 - uepesx; 1 - cmpenxa

wikanvl moicsy, 8 - yuiku, 9 - appemup, 10 - sunm

4 [lepenq u3MepeHHEM CKOPOCTU JIBUIKCHHUS
_ 5 BO37yXa 3alIUCHIBAIOT NOKA3aHUs [0 TPpeM Iikanam. B

P : 0 u3MepsEeMOM  BO3AYIIHOM  IIOTOKE  aHEMOMETD

' 7 ycTaHaBIHBaIOT BepTHKAIBHO U depes 10... 15 cexyHs

& TIOCJIe TOTO, KaK BEHTWJISTOP Pa30BLET MOCTOSIHHbBIE

9
“ 000pOTBI, OJHOBPEMEHHO BKJIIOUAIOT apPETHPOM

MEXaHU3M aHeMOMeTpa u CEKYHJIOMEp.
__—10D3kcnonnpoBanne aHeMOMETpPa B BO3IYIIHOM ITOTOKE
npou3BOAAT B TeueHue 2..3 MuHyT. [lo ucteduenun
ATOTO BPEMEHH, MEXaHU3M U CEKyHIIOMEp BBIKITIOYAIOT
Y 3allMCHIBAIOT TIOKA3aHUs IO IIKaJaM aHEeMOMETpa M BpeMs DKCIIO3UIMK B CEKyHIax.
Pa3zHoCTh MeXIy KOHEYHBIM M Ha4aJbHBIM OTCUETOM JIEJAT Ha BpPEMs DKCIIO3UIMU U
OIIPENENSIOT YUCIIO JIENEHUM IIKalbl, NPUXOISAIIMXCS Ha OAHY CeKyHay. [lanee, mo
TapupoBOYHOMY Tpaduky (puc. 5) WIM TEpeBOJHOW Tabiuiue A JaHHOTO
aHeMOMeETpa OIPEAETSIOT CKOPOCTh JIBWKEHHUS BO3AyXa 3a 3TO BpeMms B M/C (OJIHO
JeTICHHe, TIPUXOASIIeecs Ha OJHY CEKYHAy, Y OOJBIIMHCTBA MPHOOPOB MPUMEPHO
COOTBETCTBYET CKOPOCTH JIBUKEHHS BO3IYILIHOTO OTOKa 1 M/C).
bonee 4yBCTBUTEIHHBIMU SIBISIFOTCSI Kpblibuambsie aHEMOMETpPBI, MpUEMHAs
9acTh KOTOPBIX MPEJCTABISICT COOOW HE YAITKU-TIONYIIApHs, a KPhIIbYaTKH — TOHKHE
W30THYThIE MJIACTUHBI. J[JI1 M3MEpEeHUs] MalbIX CKOPOCTEW MBMKEHHS BO3AyXa (HMKE

0,2...0,4 M/C) TPUMEHSIOT DSJEKTPOHHBIC mMeEPMOoaHemMomempbl, PaOOTAIOIINE Ha
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IMPUHOUIIC PETUCTPpAllMU CKOPOCTHU OXJIAXKACHHA HArpCeToro Tcjia B 3aBUCHMMOCTH OT

CKOpPOCTH ABMKXCHUS BO34yXaA.
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Puc. 5. TapupoBounblii rpaduk anemomerpa

2.4. DxcriepuMeHTAJIbHAS YaCcTh

UccnenoBanusi mapaMeTpoB MHUKpPOKJIMMAaTra MpU NPOBEACHUU JITAHHOU
1a00paTopHON PabOTHI 3aKIIOYAIOTCA B ONPEACICHUH C MOMOIIbI0 HM3MEPUTENIbHBIX
npuOOpPOB (HAKTUYECKUX 3HAUYCHUNW MHUKPOKIMMATHYECKUX YCIOBUA Ha pabodmx
Mectax. OueHka ux Ia€Tcsi Ha OCHOBAHUU COINOCTABJIEHUS IMOJIYYEHHBIX 3HAYCHUI
METEOPOJIOTUYECKUX TAPAMETPOB C HOPMATUBHBIMH.

JlabopaTopHasi yCTaHOBKa /Jis ONPENEICHUS METEOPOJIOTMUYECKUX YCIOBHUU B
paboyeM MOMENIEHUH BKIIOYAaeT B ce0si MpUOOpbI, HEOOXOAUMBIE ISl U3MEpPEHUs
MapaMeTpOB MUKPOKJIMMATA, @ UMEHHO: aClIUPAllMOHHBINA TICUXpOMETp AcCMaHa THUna
MB-4M, rurpometp BosiocHOU Thna M-19, 3neKTpOHHbBI U3MEPUTEIb TEMIIEPATYPHI U
BrnaxHoct ATT-5000, 6apomerp-anepousn tuma M-49, yaniedHblii aHEMOMETP THUIIA
MC-13 u/wiu APU-49, a Takxke BEHTHISITOP.

2.4.1. Ilopsiook nposedenus pabomut
1. O3HaKOMUTHCSI C ONMKUCAHUSIMH PaOOThI U MPUOOPOB.
2. Onpenenuth mapaMeTpbl MUKPOKJIMMAaTa TPU HEMOJBIKHOM Bozayxe. Jlms
ATOT0 HEOOXOIUMO:
2.1. JlaBneHue BoO3Ayxa M3MEPUTh B KHJIOMACKAIAX C TMOMOIIBIO OapomMerpa-
aHepouja, TEPEeBECTH TOKa3aHWsl MpUOOpa B TEKTOMACKAIM M TEePecYUuTaTh B
MUJUTAMETPBI  PTYTHOTO cTon0a (YyMHOXXMB 3HaueHWs JnaBiieHus B Tlla Ha

K03 bunmeHT ¥4). 3anucarh pe3yJabTaThl OTACIHHON CTPOKOUN B OTUET.

2.2. TemmepaTypy BO3[yXa ONPEICIUTh MO MOKA3aHHSIM CYXOTro TEpPMOMETpa
aCTIMPAIMOHHOTO TICUXPOMETpPA, BBOJIS MIKAJIOBYIO MOMPABKY; & TAaKXKE — C TMTOMOIIIBIO
udposoro npudopa ATT-5000.

2.3. OnpenenuTh OTHOCUTEIBHYIO BIQXKHOCTh BO3AyXa pabodei 30HbI, IS YeTo:
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a) HAMOYUTh C  TIOMOLIBIO  MHUMETKH  JAUCTWUIMPOBAHHOW  BOJOU
TUTPOCKONTUYECKYIO0 TKaHb BJIQXKHOIO TEPMOMETpa McuxpomeTpa AccMaHa. 3aBecTd
4acoBOW MeXaHU3M acnupatopa npudopa. Uepes 4...5 MUH CHATh TOKa3aHUS CyXOTO U
BJIQXHOTO TEPMOMETPOB U IO PA3HOCTM UX I[IOKAa3aHUH, C  TOMOIIbIO
MICUXOMETPUYECKUX TaOIUI] WM TICUXPOMETPUUECKOro rpaduka (puc. 3), onpeaenanuThb
OTHOCHUTEILHYIO BIAKHOCTB;

0) U3MEPUTh OTHOCUTEIBHYIO BJIAXKHOCTh BO3JYyXa C MOMOIIBI0 HU3MEpPUTENs
temnepatypsl U BiaaxuHocta ATT-5000;

B) UBMEPUTH OTHOCUTEIbHYIO BIAXXHOCTh BO3AyXa Mo rurpometpy M-19;

I') CPaBHUTH IMOJYYEHHBIE pe3yJbTaThl. PacXoaeHus: B MOKa3aHUSX MPUOOPOB
HE IOJKHBI ITpeBbImaTh 10%.

4. OmnpenenuTh MmapaMeTphl MHUKPOKIMMAaTa TMPH IOABHKHOM BO3IyXe
(co3maBaeMOM MCKYCCTBEHHO, TP MOMOIIM BEHTUIATOpA). {7151 3TOro HeoO6X0o1uMo:

a) 3amycaTh MOKAa3aHWs BIIAXKHOTO W CYXOro TEPMOMETPOB IICHXPOMETpA IMPHU
HETOABUKHOM BO3/IYXE;

0) MoMecTUTh BEHTUJISITOp Ha paccTosHuu 25...30 cM oT anemometpa MC-13;

B) 3amucaTh HavaJbHbIC MMOKAa3aHUs aHEMOMETpa (THICAYU, COTHU M JECSATKHU C
SAVMHUIIAMHU, TIO0 COOTBETCTBYIOIIMM mmKasam 7, 1, 3 Ha pwuc. 4.), BKIIOYHATH
BEHTHJIATOD;

') JJIS U3MEPEHUS CKOPOCTH BO3IyXa YalleYHBIH aHEMOMETDP YCTaHOBHTH TaK,
4TOOBI €r0 OCh ObLIa MapajviebHa MOTOKY Bo3ayxa. i onpeaeeHnss HHEPIIMOHHOTO
COTPOTUBJICHUSI, AHEMOMETPY JaTh HEKOTOPOE BpeMsl BpallaThCsi BXOJOCTYIO
(~30...40c¢), mocJe Yero BKIIOYUTH OJHOBPEMEHHO MTPUOOP U CEKYHAOMED;

n) 1o ucredeHuu 2,5...3,0 MUHYT, CEKyHIOMEP U aHEMOMETP OJHOBPEMEHHO
BBIKITIOUNTH. OTCUNTATh KOHECYHBIC TTOKA3aHUS aHEMOMETPA;

€) HaTH Pa3HOCTh HAYAJIBHBIX M KOHEUHBIX IMOKAa3aHWUN W ONPEACIUTH YUCIIO

oboporoB 3a lc, mocime dero Mo TaliuIe, MpUIaraéMod K MOBEPOYHOMY

CBUACTENBCTBY Ha MNpUOOp, WM, TOJBKO €CIHM TakoBas OTCYTCTBYET, — IO
TapUpPOBOYHOMY I'paduKy (puc. 5), ONpeneiauTb CKOPOCTh ABMXKEHUS BO3AyXa B M/C.
OnHu ¥ Te )Ke U3MEPEHHUS CIIEYET MPOBOANUTH IBAX/bI. [Ipy pa3HOCTH B pacuerax npu
MEpBOM M BTOPOM H3MepeHusix Oosiee 3% MPOBOASAT HM3MEpPEHHUE B TPETUU pas,
cpenHeapu(MeTHUeCcKOoe U3 JIByX OTCUETOB MPUHUMAIOT 33 PE3YJIbTAT U3MEPEHUSI.

5. Onpenennts 3¢ PpexkTuBHYIO0 U 3(H(PEKTUBHO-IKBUBAJICHTHYIO TEMIIEpaTypy Ha
pabouem mecte (L 1 ty). s aToro HE0OX0UMO:

a) ompenenutb Mo Homorpamme (puc. 1) ty, — addexkTuBHyIO TEemmneparypy,

KOTOPOM COOTBETCTBYET TOYKA IEPECEUCHUS] MPSMOW, COEAUHSIONIEH MOKa3aHUs
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CYXOTO M BJIQXHOTO TEPMOMETPOB C HW)KHEH KpUBOW (CKOPOCTH JABUMKEHHUS BO3yXa

paBHa 0);

0) ompenenuTh 1Mo HoMorpamme (puc. 1) t,, — 3¢heKTHBHO-IKBUBAJICHTHYIO

TeMIiepaTypy (C y4eToM U3MEPEHHON CKOPOCTH JBUXKEHUS BO3/1yXa).

Bce pe3ynbTarhl U3MepeHuid, onpeieIeHuid U pacyeToB 3aHECTU B Ta0m. 2., 3, 4,

AaTh 3aKIIFOYCHUC O MUKPOKIIMMATUYICCKUX YCIIOBUAX HaA pa60qu MCCTC.

Taoauna 2

Pe3yJILTaTLI H3MepeHI/Iﬁ TEMIIEPATYpPbI U OTHOCHUTEJbHOI BJIAXKHOCTH BO3ayxa

Bpems u Temnepary hTOK%BaHI/IH TepMOMETPa,| Pa3HoCcTh Oruocn
MecCTO Cpencrso pa Bo3ayxa, t°C NMOKAa3aHHIA, TeIBHas
HaMepenns U3MepeHns toC AftoC [BIAKHOCTS,

Cyxoro Baaxunoro f%
AcnupanuoOHHbII
NCUXPOMETP
MB-4M
HN3mepurenn
TeMIEePaTyphbl U
BJIAYKHOCTH ) ) )
ATT-5000
I'mrpometp ) )
BoJiocHoii M-19 ) )
Ta6auna 3
Pe3yabTaThl H3MepeHUH CKOPOCTH IBHKEHHSI BO3yXa
Hara, IToka3anust anemomerTpa Bpems UYuciao |(Ckopoctb
Bpems, CpeacrtBo padoThl | JeJleHMH |[IBHKCHUS
MecTO usmepennst (HavanbHoe|Koneunoe| PasHocTs [aHEMOM | aHEMOMET | BO3yXa,
H3MepeHust eTpa, ¢ | pa, gej/c M/c
AunemoMmeTp
YalieyHbIi
MC-13
Taoanma 4
JlaHHbIE CPAaBHEHHSI IKCIIEPUMEHTAJIbHBIX JAHHBIX ¢ HOPMHPYEMbIMHU
Bpewms, Kare- Hopmupyembie 3HAYCHHU S JlanHble
MecCTo Ilepuon| Ilapamerp MHUKPOKJIMMATA 110 U3MepeHnH
ropus IBLIBOABI
n3MepeH| paGoThi roia MHKPOKJIMMATA I'OCT 12.1.005-88 (trp 1 ty, — Mo
ust OntumanbHoe| JlonycTumoe [HOMorpamme)
TeMIeparypa,
°C
OTHOCHTEJIbHAs
BJIAJKHOCTh
BO31YyXa,%
CKOPOCTH
JABHKEHUS
BO31yXa, M/C
taq)
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| | | [t ] | | |

1.5. KoHTpOJIbHBIE BONIPOCHI

1. Kakue gaxTopsl BIUSAIOT HA CAHUTAPHO-TUTUEHUYECKHE YCIIOBUS TpyAa?

2. Korma HeoOXOOUMO KOHTPOJUPOBATH  KOJMYECTBO  IOJOXKUTEIBHBIX U
OTPULIATEIBHBIX HOHOB B BO3yX€ MTPOU3BOJACTBEHHBIX TOMEIICHHIA?

3. UTo mosokeHo B OCHOBY Kilaccupukanuu paboT, MPOU3BOIUMBIX YETIOBEKOM?

4. Kak BisieT H3MEHEHUE TapAMETPOB MUKPOKJIMMATa Ha CAMOYYBCTBHE YEJI0BEKA?

5. YTo Takoe TepMOPETYIIALMS YEIOBEYECKOTO OpraHu3ma’?

6. UTo noka3bIBatOT aOCOJIIOTHAS M OTHOCUTEIbHAS BIAXKHOCTh BO3yXa?

7. Kakoli BO3ayX IpU OJMHAKOBBIX TEMIEpPAType U aTMOC(EPHOM JaBICHUU UMEET
OoNbUIYI0 YIEIbHYI0 Maccy (Kakod BO3IyX «TSDKENIEe») — CyXOW WM BIAXKHBIN
HeHachleHbli? [louemy?

8. Jlms 4ero MCHodb3yroTcsl MOHATUA 3(D(PEKTUBHAST U SKBUBAJIEHTHO-3(P(PEKTUBHAS
TEMIIEpaTypa, YTO OHU BBIPAXKAOT?

9. Uro Takoe KOMQOpTHBIE MeTeoposiornyeckue yciaoBusi? KakoBbl 3HaYeHHS
OCHOBHBIX ITapaMeTPOB MUKPOKJIMMATA, COOTBETCTBYIOIUX KOM(DOPTHBIM YCIOBUSIM?
10. Kak Ha3piBaroTca npuOOpHI sl U3BMEPEHUS TapaAMETPOB MUKPOKJIMMATA, OMUILINATE
UX YCTPOMCTBO U MPUHIUI pabOTHI?
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I11. JIabopaTopHuas padora Ne2. UCCJIEJJOBAHUE OCBEILIEHUSA B
MNPOU3BOJACTBEHHBIX IOMEIIEHUAX

3.1. Hean padoThl

1. N3ydyeHne oOy4aronIMMUCS OCHOBHBIX CBETOTEXHHYECKHX XapaKTEPHCTHUK,
BHUJIOB, TPUHIMIIOB OPTaHU3ANMA W HOPMHUPOBAHUS CHUCTEM ECTECTBEHHOTO W
HMCKYCCTBEHHOTO OCBEIICHHS; O3HAKOMJICHHE C HEKOTOPBIMH METOJIWKAMH pacuera
OCBEIICHUS W KOHTPOJS CBETOBBIX IMapaMeTpOB Ha paboumx MecTax B
IIPOU3BOJCTBCHHBIX TOMEIIICHHUSX.

2. O3HakomiieHHE OOYYalOIIMXCA C YCTPONCTBOM W MOPSAKOM MPUMEHEHUS
UMEIOIINXCS TPHOOPOB /I U3MEPEHHSI OCBEIIICHHOCTH M IPKOCTH Ha pabodnx MecTax.

3. [IpuoOpereHre 00y4arOIMMICS HAaBbIKA MO OMPEACIICHUIO0 OCBEIICHHOCTH Ha
pabounx MecTax H YMEHHS [1aBaTh CAHUTApPHYIO OIICHKY €CTECTBEHHOTO U

HCKYCCTBCHHOI'O OCBCHICHUA HA ITPCAMCT UX COOTBCTCTBHA HOPpMaM.

3.2. O0mme TeopeTUIECKIe CBEICHUS U MIOHSITHUSI O CBETOBOM CpeJie

PanmonanesHOE€ MPOM3BOJACTBEHHOE OCBEILEHUE, OTBEYarollee TpeOOBaHUIM
CaHUTAPHBIX HOPM, OOECIEeYMBAaET BO3MOKHOCTb HOPMAJIBHOM  JI€ATEIBHOCTH
yenoBeka, Tak Kak 710 90% Bceil mHbopManuu MOCTynaeT B MO3I YeJIOBEKa 4depe3
rinaza. Ilpu Xxopomem OCBEIEHUMM YCTPaHSAETCS HamNpsyKEHUE IU1a3, 00JIerdaercs
paznuyeHue 00pabdaThIBa€MbIX JAETaNIel, MOBBIIIAETCS MPOU3BOAUTENBHOCTh TpPYyAA.
boapoe u KU3HEPAJAOCTHOE HACTPOCHME, MOBBINIEHHAS AKTUBHOCTh HAXOIATCS B
IIPSIMOM CBSI3M C XOPOIIMM OCBEIIEHUEM ITOMELIEHUS.

OpraHu3anusi panyMOHAIBHOIO OCBEUICHUS SIBISIETCS OOHUM M3 TJIaBHBIX

BOIIPOCOB OE30ITaCHOCTH TPpya.

3.2.1. OcHOBHBIE CBETOTEXHUYECKHE XaPAKTEPUCTUKHI

Buaumelii cBeT — 3TO JyducTasi SHEPrus, MepeHOCcUuMasl dJIEKTPOMarHUTHBIMU
BOJIHAMHM OIPEJEIEHHOTO Juara3oHa JJIUH BOJH. YacTh AJIEKTPOMArHUTHOTO CIIEKTpa
¢ anuHou BomHbI OT 10 10 340000 HM Ha3bIBaeTCS ONTHUYECKOW 00JIACTHIO CIEKTPA,
KOTOpasi JE€IUTCA Ha 3 4acTu:

e uH(ppakpacHoe uznydyenue — ¢ JMHoi BosH A = 340000...770 am

e Buaumoe usnydenue — A = 770...330 am

e yibsTpaduoneroBoe — A = 380...10 Hm

B npenenax BUOAMMOM 4YacTU CIEKTPA, U3IYyYECHUs PA3JIUYHOM JJIMHBI BOJIHBI
BBI3BIBAIOT Pa3JIMYHBIC I[BETOBBIC oOIMymieHus oT (uonetoBoro (A = 380 HM) g0
kpacHoro (A= 770 um).
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CoBepIeHCcTBO MIPOM3BOICTBEHHOTO OCBEIIICHUS XapaKTepu3yeTcs
KOJIMYECTBEHHBIMU U KAYECTBCHHBIMH TIOKa3aTesiMU. HauHEM ¢ KOJTMYECTBEHHBIX.

Cseemogoti nomok OIpenensieTcss Kak MOIIHOCTh JIYYUCTOM DHEpPruu,
OILICHHMBaeMasl TI0 CBETOBOMY OIIYIIIEHUIO, KOTOPOE OHA TIPOU3BOANT HA YEIIOBEUYCCKHIA
rias. M3mepsiercs cBeToBok NoTok B romenax (1 v = 0,00164 Br).

OcBeTutenbHbIC MPUOOPHI M3TYYAIOT CBETOBOM MOTOK HEPABHOMEPHO, TIOITOMY
BBOJIUTCSI BEJIMYMHA MPOCTPAHCTBEHHOW IMJIOTHOCTH CBETOBOTO MOTOKA — Cula ceema
J. DTO OTHOIIEHHE CBETOBOTO IMOTOKAa K TEJIECHOMY YINIy, B Mpeiesiax KOTOpOro

CBETOBOMU ITOTOK PacCIpoOCTpaHACTCA:
J=dF/dQ, (3.1)

rne dF — cBeTOBOHM MOTOK, pacHpenessIONIMiCS B MpeiesiaX TeJISCHOro yria dQ.
TenecHblil yroa — 4acTh NPOCTPAHCTBA, OTPAHUUYCHHAS HEKOTOPOM KOHUYECKOM
MMOBEPXHOCTHIO. TeNEeCHBIN yroia u3MepsieTcss OTHOIICHMEM IUIOMIaAX O TOW 4YacTh
chepbl C ILEHTPOM B BEPIIMHE KOHWYECKOM IMOBEPXHOCTH, KOTOpas BbIpPE3aeTCs
TEJNECHBIM YIJIOM, K KBaapaTy paauyca R cepol: Q = 6/R?. Exunuina usMepeHus
TenecHoro yrina — cmepaouan (cp). lpu 6 = 1mM?, R = 1m, Q = 1cp; nonycdepa Q = 2
cp; moaHas cepa Q2 = 4x cp.

3a enMHMIly CWJIBI CBETa MpUHATA Kaudena (KA), SBISIIOIIAACS OJHOM U3
OCHOBHBIX €IUHUI U3MEPEHUS B MexayHapoaHou cucteMe CU. Ongna kaHaena — cuna
cBera, ucmyckaeMasi 1/60000 xkBaapaTHOro MeTpa MOBEPXHOCTH UYEPHOTO Teja (ero
roCyJJapCTBEHHOTO 3TajioHA) B MEPHEHIUKYISIPHOM HAMNPABICHUHM NPU TEMIIEPATYpE
3atBepAeBanus aTuHbl (1773,65°C) u naBnenun 101325 Ila; [1 xa] = = [1am/cp].

Oceewennocmv E — IUIOTHOCTh CBETOBOI'O IIOTOKA HAa OCBEIIAEMOU

TMOBEPXHOCTHU

E = dF/dS, wm F/S (3.2)

rae dF — majgaromuii cBeToBOM MoToK; dS — MIOIWAAL OCBEIAEMO TTOBEPXHOCTH, M2

OCBEILIEHHOCTh U3MEPSIETCS B 0Kcax (yik).
Aprocmoio noeepxwocmu L B JaHHOM HANpaBJICHUH HA3bIBACTCS OTHOIICHHE
CHJIBl CBETa, W3JIy4aeMOTr0 MOBEPXHOCTHIO B O3TOM HANpPAaBICHUHU, K ILIOMIAH

CBETSIIIECICS MOBEPXHOCTH, TICPIICHIANKYIIIPHON TaHHOMY HAIPaBJICHHIO:
Ly= DJ/dS, cos 6, (3.3)

rae dS¢; — 1mIomamp CBETSAIIEHCS IMOBEPXHOCTH, € — yroia MeXay HOpMajbio
CBETSIICHCS MOBEPXHOCTH U HampaBeHUEeM CHIbl cBeta dJ.
Koagpuyuenm ompasicenuss ponp, XapakTepusyeT CHOCOOHOCTh MOBEPXHOCTHU

OTpaXkaTh NaJAOIIUN CBETOBOU MOTOK:
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Pomp = Fomp / Fnac) (34)

K kauecTBEHHBIM TMOKA3aTEISIM, OTPEICSIISIONIAM YCIOBHUS 3PUTEIBHONU PaboTHI,
OTHOCSITCSI CIICAYIONTUE TIOHSATHSI.

@oH — TIOBEPXHOCTH, MPHUJIETAIONIAas HETIOCPEICTBEHHO K OOBEKTY pa3IMueHUs,
Ha KOTOPOW OH paccMaTpUBaeTCsA. XapakTepuzyercs KOIP(PUIIMEHTOM OTPaKCHUS,
3aBUCAIIMM OT IBeTa W (akTyphl MOBepXHOCTH. [Ipyu KoddduUIMEeHTEe OTpaKeHUS
6onee 0,4 ¢pon cunrtaercs cBetibiM, oT 0,2 10 0,4 — cpeqauM u meHee 0,2 — TEMHBIM.

Konmpacm obvexma ¢ ¢ponom K XapakTepus3yrOTCsi COOTHOIICHHEM SIPKOCTEN
paccmarpuBaeMoro oObekTa (TOuYKa, JIMHUS PUCKA U JPYTHE DJIEMEHTHI, KOTOPHIE

TpedyeTcs pa3nIu4uTh B mpolecce padboTel) U oHa. OnpenensieTcss COOTHOIICHUEM:
K = Ly~ Lol / Ly, (35)

rae Ly u Lo — sipkocTh, cOOTBETCTBEHHO, poHA N 00BekTa. KoHTpacT 00beKTa ¢ JoHOM
cyuTaerca OoipiuM mpu 3HaueHuu K > 0,5; cpenaum — npu K = 0,5...0.2; manbim —
npu K <0,2.

Ha nHanpspkeHHOCTh 3puTeIbHOM paboThl BIUSET Takxke Onéckocms. Paznuyarot
OJIECKOCTh nMpsAMyl0, BO3HHUKAIONIIYI0O OT SPKUX HCTOYHHUKOB CBETa M YacTel
CBETUJILHUKOB, TMOMAJAIONIMX B TOJIE 3pEHUs pPaOOTAIOMIUX U OMPANHCEHHYI0 OT
OJIECTAIMX MOBEPXHOCTEH.

BaxxHoil XapakTepUCTUKOM, OT KOTOPOW 3aBUCUT TpeOyemasi OCBEIIEHHOCTh Ha
paboueM MecTe, SIBISETCA pazmep 00beKma pasiudeHus — MUHUMAJbHBIA pa3Mep
HabmomaeMoro o0beKTa (IpenMera), OTACTBHOM ero 4acTh Wiu Je(eKTa, KOTOpbie
HEO0OXOIMMO pa3uyaTh MPU BHITIOJHEHUU padoThl. Hampumep, nmpu HamucaHUU WU
YTEHHUH TeCTa, YTOObI BUJETh TEKCT, HEOOXOANMO Pa3InyaTh TOJIIIMHY JTUHUU OYKBBI —
MO3TOMY TOJIIMHA JIMHUU U OYyIEeT pasMepoM OOBEKTa pazMyeHHs] MpU HANKUCAHUU
WJIM YT€HUU TeKcTa. PazMep 00beKTa paziyeHus ONPEeIsieT XapaKmepucmuxy pabonol
u ee paspsio. Hanpumep, npu pasmepe oObekta MeHee 0,15 MM pazpsn paboThb
HauBbIcuiei Tounoctu (I paspsm), npu paszmepe 0,15...0,3 MM — pa3psii O4eHb BBICOKOM
tounocTH (Il pa3psn); 0,3...0,5 mm — pa3psia Beicokoid TouHoctu (Il pazpsin) u 1. 1. [pu
pa3mepe 6osee 5 Mmm — rpy0ast padoTa.

O4eBuHO, YeM MEHBIIIEC pa3Mep 00bEKTa pa3TudeHHUs (BBIIIE pa3psia padoThl) U
MEHbIIIE KOHTPACT 00BbEKTa pa3sinueHus ¢ (POHOM, Ha KOTOPOM BBINOJHSETCS padoTa,

TeM O0JIblle TpeOyeTcs OCBEIIEHHOCTh padovyero Mecta, 1 Hao0OpoT.

3.2.2. I'naz kak onmuueckas cucmema u 0COOEHHOCHU Ye106e4eCK020 3PEHU
['ma3 mpencTaBisieT coOON CIOXKHYIO ONTHUYECKYIO cucTeMy. OnTudeckas 4yacTh

riaza COCTOMT B OCHOBHOM H3 I[BO?[KOBLIHYKJIOﬁ JIMH3bI — XPYCTAJIMKa,
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avagparMUpOBaHHOIO OTBEPCTHEM B PaayKHOW 000yI0uke — 3paukoMm (puc. 6).
XpycTaJluK CO3aeT Ha CBETOUYBCTBUTEIIPHONW MOBEPXHOCTH CETYATKH, YCTHUIIAIOIICH
rila3Hoe JHO, JCHCTBUTENbHOE, YMEHBIICHHOE W oOpaTHOoe w300pakeHne

(UKCUpYEMBIX I1a30M MPEIMETOB.

—_— -— ? _—
_____._.——-—-—"_"_-_-_
— 3 -
,|I A= paccmoanue 30 nalimodasuoan
/ npedsema
I 1
| F ~ choxycroe
DB CCTROA R LIS

Puc. 6. I'1a3 kak onTu4eckas cucreMa:
1 — ceruartka; 2 — 3pauok; 3 — XpycTaauK

CeruaTKa UMEET CJI0)KHOE CTPOEHUE U COCTOUT U3 MPUEMHHUKOB CBETA — MAJIOYEK,
KOJOOYeK M HEpBHBIX KiIeTOK. CBeT, NpPOHUKIIMKA B TJa3, BO3JCHCTBYET Ha
(OTOXMMHUYECKOE BEIIECTBO AJIEMEHTOB CETYATKH M pasziaraer ero. [IpomykTel
pacriajzia, B CBOIO O4Ye€pedb, pa3ApakalOT HEPBHbIE OKOHYAHUS, 3aJIOKEHHBIE B
nmajoykax W Koj0odkax. BO3HHKIIHE MPH 3TOM HWMIYJILCHI TIO 3PUTEIIBHOMY HEPBY
MOCTYNAlOT B HEPBHbBIC KJIETKU 3PUTEIBHOTO LIEHTpa roJIOBHOrO Mo3ra. B pesynbraTe
YeJIOBEK BUIUT IBET, GopMy U BenuuuHy npenmera. CerdaTka riaza coaepxxut 130
MJTH. Tajiouek u 7 MiH. koyidouek. Kombouku 0TBEeUaroT 3a 1[BETHOE 3pEHUE, MAIOUKH
HE pa3anyaroT BeToB. OTHOBPEMEHHO C PacX0JA0BaHUEM (POTOXMMHYECKOTO BEIECTBA
MIPOUCXOJIUT TIpoliecc ero pere”epanuu. [Iporecc pereneparuu (HOTOXUMUYECKOTO
BEIIIECTBA MPOUCXOJUT B TAJOYKaX 3HAUYUTEIHLHO MEIJICHHEe, YeM B KOJIOOYKax,
pa3anyHa TaKK€ YYBCTBUTEIBHOCTh TE€X M JPYIMX K pPa3IUYHBIM JUIMHAM BOJH
W3JTyUYCHHUS.

[lamoukn mpHUCOETUHEHBI K BOJOKHAM 3pUTEIBRHOTO HEpBa OOJBITUMU
TpymIaMu, T. €. «IMOAKIIOYEHB) K HEMY MapajuielbHO, KOJOOYKH MPUCOSAUHEHBI K
BOJIOKHAM I10 OTJICTbHOCTH WJIH 110 HECKOJIbKY IINTYK.

[Tpu o4eHHh MaJBIX YPOBHAX SPKOCTH PasiiokeHHE (POTOXUMHUUYECKOTO BEIISCTBA
MPOMCXOAUT MEIJCHHO, HO TaK KaK TaJOYKH TPUCOCAMHEHBI K BOJIOKHAM
3pUTEIHLHOTO HEepBa OOJIBIIMMH T'PYIIIIAMH, TO Ha MaJible IPKOCTH PEarupyroT UMEHHO
oan. HaoGopoT, mpu BBICOKUX SPKOCTSAX KOJOOYKH pabOTAIOT XOPOIIO, MATOYKH KE
MPAKTUYECKH BBIKITIOUAIOTCS U3 Pa0OThI, TaK KaK OBICTPBINA pacxoa GOTOXUMUIECKOTO

BEILIECTBA HE KOMIIEHCUPYETCS €ro MEMJICHHOW pereHepanuen.
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OTO SABISAETCS MPUUYMHOW CYIIECTBOBAHUS OHEBHO20, HOYHO20 U CYMEPEUHO20
3penus. JIHeBHOE 3peHME — 3pEHHE HOPMAJIBHOTO Ij1a3a, BO3HUKAOIIEE IPUMEPHO MPU
spkoctu 6onee 10 K1/M%, KOTOpas UMEET MECTO IIPU OCBEIEHHOCTH TIOBEPXHOCTH HE
MeHee 50 K ¢ KOA(Q(ULUHUEHTOM OTPAXKEHUS Pomp = 0,6. HouHoe 3peHune — npu
spkoctr He MeHee 0,01 K1/M2, T.€. IPY OCBEMIEHHOCTH TOM K€ IMOBEPXHOCTU HE Golee
0,05 nx. B mpomexyTke MeEXIy YKA3aHHBIMH YPOBHSAMM SIPKOCTH, B KOTOPOM
MIPOUCXOJUT MEPEXO0] OT OJHOTO BHJAA 3PEHUS K APYroMy, HMEET MECTO CYMEPEUHOE
3peHue.

[Tpucnocobnenue rias3a K pa3indeHUI0 0OOBbEKTa OCYILECTBIISETCS 3@ CUET TPEX
IPOLIECCOB:

® akKomooayuy — U3MEHEHMs] KpUBU3HBI XpyCTalMKa IJla3a TakuM o0pa3om,
4TOOBl HM300pa)k€HHE IMpeIMeTa OKa3aJloCh B IUIOCKOCTH CETYATKH TIJa3a (mpu
M3MEHEHHH KPHUBHU3HBI XPYCTaJUMKa MPOUCXOJIUT HM3MEHEHUE BEJIMYUHBI (POKYCHOTO
PACCTOSIHUS — OCYIIECTBIISIETCS] «HABOJIKA HA (POKYC»);

® KOHGepeeHyuu — TIOBOPOTAa OCed 3peHus OO0OMX TIJa3 Tak, 4YTOObl OHHU
MEPECEKATUCh Ha PACCMAaTPUBAEMOM OOBEKTE;

® adanmayuy — TPUCTIOCOOIEHU I1a3a K JAaHHOMY YPOBHIO OCBELICHMS.

3.2.3. Buowl oceewienusn u e2o Hopmuposanue

s Toro uToObl 00ECHEYHTH YCIOBHS, HEOOXOAMMBIC JIA 3PHUTCIHHOTO
koM(popTa, B CHCTEME OCBCIIEHUS [IOJDKHBI OBITh PpPEaJTM30BaHbl  CIEAYIOIINE
MpeBapUTeNbHbIE TPEOOBAHUS:

® PAaBHOMEPHOE OCBEIICHUE;

® OTITUMAJTbHAS SIPKOCTD:

® OTCYTCTBHE OJIMKOB M OCJICIIJICHHOCTH;

® COOTBETCTBYIOIIIUM KOHTPACT;

e IIpaBUJIbHAS 1[BETOBAS TaMMa;

® OTCYTCTBHE CTPOOOCKOTIUUECKOTO 3¢ (eKTa Win MyIbCalluy CBETa.

Baxxno paccmarpuBaTh CBET Ha pabodeM MeCTe, PYKOBOJICTBYSICh HE TOJIBKO
KOJMYCCTBEHHBIMHU, HO M KQ4eCTBEHHBIMU KpUTepUsMHU. [IepBbIM 1m1arom 3aech Oyaer
M3y4deHHE pPaboYero MecTa, TOYHOCTH, C KOTOPOH IOJDKHBI BBHITIOJHATHCS PAOOTHI,
KOJIMUYECTBO paboThI, CTENEHb NIepeMeleHnid pabodero mpu padote u Tak ganee. Cer
JIOJKEH BKJIIOYATh KOMITOHEHTHI KaK PAcCEeSHHOTO, TaK W TPSIMOTO W3ITyYCHHSI.
Pesynbrarom »TON KOMOMHAIIMM JOJDKHO CTaTh TEHEOOpa3oBaHHME OOJNbLIECH WU
MEHbIIIEH WMHTEHCUBHOCTH, KOTOPO€ JOJDKHO TIO3BOJUTH pabodeMy MPaBHILHO

BOCIIPUHHMMATh (POpMy M MOJIOKEHHE NPEAMETOB Ha pabodyeM Mecre. Pasmpakaronime
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OTpaXEHHUs, KOTOPbIE 3aTPYAHSIOT BOCIPUATHE JETalIeH, JOKHBI ObITh YCTPAHEHBI, TaK
e KaK U UYpe3MEPHO SIPKUM CBET WU TTTyOOKHE TEHH.

OcsellleHne  mojpaslesieTcss Ha  ecmecmeeHHoe,  UCKYCCMBEeHHoe U
coemeujerHHoe.

Ecmecmeennoe oceewjenue paznensieTcsi Ha 0O0Kogoe (CBETOBBIE INPOEMBI B
CTeHAxX), gepxHee (MPO3paydHble MEPEKPBHITUS W CBETOBbIC (DOHAPU HA KpHIIIE) H
KOMOUHUposanHoe (CBETOBBIC MPOEMBbI B CTEHAX U TMEPEKPBHITUSAX OJHOBPEMEHHO) —
puc. 7. BennunHa ocBenieHHOCTH £ B TOMEILIEHUH OT €CTECTBEHHOT'O CBeTa HEOOCBOa
3aBUCUT OT BPEMEHHU roja W JHs, HAJIMYUS OO0JIAYHOCTH, a TaKXKe JIOJIH CBETOBOTO
notoka @ ot HEOOCBOJA, KOTOpasi MIPOHUKAET B MOMEIIEHHUE. JTa JO0Js 3aBUCUT OT
pasmepa CBETOBBIX MPOEMOB (OKOH, CBETOBBIX (hoHApel), CBETOMPOHUIIAEMOCTH
CTEKOJ] (CHJIBHO 3aBUCHUT OT 3arpsi3HEHHOCTH CTEKOJI), HaJIMYMsl HAPOTUB CBETOBBIX
MIPOEMOB 3/IaHHM, PACTUTEIBHOCTH, KOIP(UIHMEHTOB OTPAKEHUS CTEH W MOTOJIKA
noMeleHus (B MOMENIEHUAX ¢ 00Jiee CBETIION OKPACKON €CTECTBEHHAs! OCBEIICHHOCTh

Jy4iie) u T.1.

Puc. 7. Pacnpenenenne KEO npu pa3ju4HbIX BUIAX €CTECTBEHHOI'0 OCBEIICHUS:
a — 00HOoCmopoHHee 60K08oe ocgeujeHue;, b — 08YCMOpPOHHee HOK0BOe OcBeweHuUe;
8 — 8epxHee oceeujenue, & — KOMOUHUPOBaHHOe ocseujenue; 1 — yposensb paboueil nosepxHocmu

Hopmut ecmecmeennozo oceeuwjenusa. Kak yxe 0TMeHaloCh, OCBEIIEHHOCTD,
co3JaBaeMas €CTECTBEHHBIM CBETOM, IIOCTOSIHHO MEHSIETCS B 3aBUCUMOCTH OT
BPEMEHU JHA, CE30HA, U aTMOC(EPHBIX YCIOBUM (sicHO, 00yiauHo u T.1.). [losTomy
OILICHKY E€CTECTBEHHOTO OCBEIICHHUsS MOMEIICHUN MPOU3BOAIT HE MO aOCOIIOTHOM
BEJIMYMHE CO3/]aBA€MOM OCBEIICHHOCTH (B JIFOKCAxX), a IO OTHOCUTEIHHOU BEIMYHHE,
MOKAa3bIBAIOIIEH, BO CKOJBKO pa3 OCBEHICHHOCTh BHYTPU TIOMEIICHUS MEHBIIE
OCBEIICHHOCTU CHAPY>KU 3/IaHUS.

OTa OTHOCWUTENbHAs BEJIWYMHA e, BBIPAXKEHHAs B IMPOICHTAX, Ha3bIBACTCSA

ko3 dunrenTom ectectBeHHOM ocBenieHHocTu (KEO) u onpenensercs mo ¢popmysre:
KEO = e*100%= (E,/ E,)-100%, (3.6)

rjae: E,— ropu3oHTajgbHasi OCBEIIEHHOCTh B KaKOW-TM00 Touke M BHYTpHU IMOMEIICHUS,

OCBEIIAEMOM CBETOM BHJMMOIO uepe3 MpoéM ydacTka HebocBomga «BA» (puc. 8,

cneBa), JK; FE, — OJHOBPEMEHHAs OCBEIIEHHOCTb HAPYKHOW TOPU30HTAIBHON
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IIIIOCKOCTH, OCBEIIAEMOU PaBHOMCPHO paCCCAHHBIM CBETOM BCECTO HC6OCBO,ZIa «CBA»

(puc. 2.3, cpaga), JIK.

B

=== - -

Puc. 8. Onpenenenne KEO
BA cresa — ceemosoii npoem, obecneuusarowuti 0ceeujerHoCms Hympu nomeujerusi Eq;
CBA cnpasa — nonycgepa nebocgsooa, obecneuugaroujas 0C8eujeHHOCMb HAPYHCHOU
eopuzoumanvroul niockocmu E,; M — mouxa enympu nomewenus na yposne paboueti
noepxHocmu, 0Jis1 KOmopou npouszeooumcs onpeoenenue KEO

3HavueHuss KOA(DPUIMEHTOB €CTECTBEHHOW OCBEHIEHHOCTH B MOMEIICHUAX
MIPOU3BOJICTBEHHBIX 3/IaHUI JOJDKHBI IPUHUMATHCS HE MEHEE BEJIMYMH, YKAa3aHHBIX B
tabn. [11 crpoutenbubix HOpM u npaBun CHull 23-05-95 (cM. npuit. 1 k maHHOMY
MPAKTUKYMY).

Kak BugHOo w3 mpunoxkeHusi, HopmupoBaHHOe 3HaueHue KEO mnomenieHuit
YCTaHABJIMBACTCSI C YYETOM CTEIEHU TOYHOCTHU BBIMOJIHSIEMBIX pabOT, 3aBUCSIICH OT
pazmepa o0beKTa pa3InueHUs U BUJIa €CTECTBEHHOTO OCBElIEHUs (BEpXHEe, O0KOBOE U
KOMOMHHPOBAHHOE).

B mnomemenusx ¢ OOKOBBIM  OCBEIIGHHMEM B CBA3M C  OOJBIION
HEPAaBHOMEPHOCTBIO OCBEILIEHUSI HOpMUpYyeTcsi MuHuManbHoe 3Hauenne KEO — e, B
npeenax padodeil 30HbI Ha pacCTOSTHUU | METp OT CTEHBI.

B nomereHusix ¢ BEpXHUM WM KOMOMHUPOBAHHBIM OCBEIIICHUEM HOPMUPYETCS
cpennee 3HaueHne KEO — e, B penenax paboueit 30HbI.

UccnenoBanusi  €CTECTBEHHOM  OCBEIMIEHHOCTH B MPOU3BOICTBEHHBIX
MMOMEIIEHUSIX 3aKJIF04YaeTcs B onpenenenun gpakrtudeckoro 3nadueHus KEO. Onenka xe
e€¢ Jmaércsi Ha OCHOBAaHMM COIOCTaBlieHHWs TmonydyeHHoro 3HaueHuss KEO ¢
HOPMAaTHBHBIM.

Lensr0o pacuema ecmecmeeHnH020 o0c8euieHusn SBIACTCS AHAIUTHUYECKOE
onpenenenue 3HaueHus KEO. DTo HeoOxoaumo Jisi MPaBUILHOM pPacCTaHOBKHU
000py0BaHUS U ONPEACIICHUS MOJI0KEeHUs pabounx MecT. PacueT mpou3BOAsT Takxke
JUISL ONIPEACJICHUsS] JIOCTAaTOYHOCTH Pa3MEpPOB OKOHHBIX MPOEMOB JJIsi OOECIEeUCHUS
MUHUMaJIBHO  gomyctumoro  3HadeHuss KEO. Jlng pacuera  ecTECTBEHHOU

OCBCHICHHOCTHU MOTI'YT IPUMCHATBCA aHAJIUTUYCCKUC MCTOJbI, HO Ha IIPAKTHKC
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onpeneneHre 3HadyeHns KEO B pacdyeTHOM TOYKE MNOMEUIEHUS OCYIIECTBISIIOT C
UCIIOJIb30BAaHUEM I'PAPUKOB U HOMOTPAMM.

Hnst onpenenenust 3HaueHuss KEO MoxkeT Takke NpUMEHSThCS rpaduyecKuid
Meton A. M. JlaHwiIiOoKa, HCMHOJb3YEMBIM IS YCIOBHM JIETKOM CIUIOLIHOM
obmayHocTH, T.e. mpu AuQPGy3HOM PaCIPOCTPAHCHUH CBETOBOTO TOTOKA. MeTon
CBOJMTCA K TOMY, 4TO Toirycdepy HeOocBoa pazdouBarotT Ha 10000 ydyacTKoB paBHOU
CBETOBOM AaKTUBHOCTH M TMOJICUUTHIBAIOT, KAKOE YHUCJIO 3TUX YYACTKOB BHJIHO W3
pacyeTHON TOUKH TOMEILEHHUSI Yepe3 CBETOBOM MpoeM, T.e. rpaduuyecKu ONpeesioT,
Kakasi 4acTh CBETOBOIO TOTOKAa OT Bced HeOecHOM moiycdepbl HEMOCpPeaCTBEHHO
MOMNAJAET B PACUETHYIO TOUKY.

Uucno BUIUMBIX YE€pe3 CBETOBOM IMPOEM Y4YacCTKOB HEOOCKJIOHA HAXOMST IPH
MOMOIIK IBYX TrpadukoB (puc. 9), MpencTaBAIONMX CO00M My4OK MPOCKIUN JIydeH,
COCAMHAIONIMX IEHTp moiychepbl HEOOCBOJAa C yYacTKaMU paBHOM CBETOBOM
aKTUBHOCTH 10 BbicoTe (Tpaduk | — cneBa Ha puc. 9) u mo mupune (rpadpux Il —

crpaBa Ha puc. 9) cBETOBOTo nmpoema.

I | ,"/ l
{
j,- ] i .

M

i S

s b

H M finan

LN NN NS LN N N SN L

AN

Puc. 9. Cxema i1 pacueTa ecTeCTBEHHOIro ocBeleHus no Mmeroay A. M. Jlanuioka

Jlnst pacdera mo merony A.M. JlaHumoka Ha JjMcTe OyMard BBITIOJNHSIOT JBa
pa3pesa MOMEIEeHUsI — MOMEPEYHbI pa3pe3 U MJIaH, B MaciTabe, COOTBETCTBYIOIIEM
MaciTaby rpadukoB. 3areM HakiaabpiBaroT rpadux | Ha momepedHbld pa3pe3 Tak,
9TOOBI OCHOBaHHE TpaduKa COBIAJANI0 CO CJIEIOM PACUETHOW IJIOCKOCTH pabodeit
MMOBEPXHOCTH, a TOJIFOC Tpaduka ¢ pacueTHON TOYKON M, U ONPEAEISIFOT YUCIIO JTydeH
n1, TPOXOJIAIIMX Yepe3 KOHTYp cBeToBoro mpoema. I'paduk |l HakmagpiBaroT Ha 11aH
MOMEIIEHNs TakK, 4YTOObl €ro OCHOBaHWE OBbUIO TapauiebHO  IIJIOCKOCTH
PaCIONIOKEHUS CBETOBOTO IMpoeMa M OBbLUIO PACIIONIOKEHO OT HEE Ha PACCTOSHUU,
PAaBHOM PACCTOSIHUIO OT PaCUE€THOM TOYKH JI0 CEPEIMHBI CBETOBOTO MPOEMa MO BBHICOTE
Ha TmonepedHoM paspese. [Ipu sTom momoc Tpaduka TODKEH HAXOAUTHCS Ha
[IEPECEYEHNU €r0 OCHOBAHUS C TOPU3OHTAIBHOW JIMHUEW, NMPOBEICHHOW Ha IUJIAHE

IMOMCIICHUA YCPC3 PACUCTHYIO TOYKY. HOI[C‘-II/ITBIBaIOT R 15(1 () J'Iy‘—IGfI N2, TPOXOIAIIUX
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yepe3 KOHTYp cBeToBoro npoema mno mmpune. 3uauenue KEO (%) B pacueTHol Touke

MOMCIICHUA OIIPCACIIAIOT KaK:
KEO =0,01-n1n; (37)

Hckyccmeennoe  oceewjenue  TpPUMEHSIETCST  NPU  HEJOCTATOYHOCTH
€CTECTBEHHOT'O OCBEILEHUS MJIK OTCYTCTBHH €TO.

[lo Ha3HayeHWIO WCKYCCTBEHHOE OCBEIIECHUE pa3feisercs Ha pabouee,
aBapHifHOE, 9BaKyallMOHHOE, OXPaHHOE U JeKYpPHOE.

Pabouee oceewenue ycTpauBaroT BO BCeX MOMEUICHUSX, TPEIHA3HAYCHHBIX IS
paboThI, MPOXOa JIOIeH, IBUKEHUS TPAaHCIIOPTA.

Asapuiinoe ocsewjenue TPeAyCMATPUBACTCS Ha Ciaydald BHe3amHoro (Ipu
aBapuM) OTKJIIOHEHHs pabovyero OCBEIICHHUS.

Deaxyayuonnoe oceeujerue yCTpauBaeTCsl B MECTax, OMACHBIX JIJIS IPOX0/1a, MO
MyTsIM DBaKyallud JIIOJICH W3 3[IaHWW - B KOPUIOpPAxX, Ha JICCTHUYHBIX KJIETKaxX MpH
aBapHUITHOM OTKIIFOUEHUH pad0Yero OCBEIICHUS.

Oxpannoe oceeujerue (IpU OTCYTCTBUM CICIMAIIBHBIX TEXHUYECKUX CPENICTB
OXpaHbl) TPEAyCMATPUBAETCS BJOJIb TPAaHUIl TEPPUTOPHUH, OXpPaHAEMOW B HOUYHOE
BpeMH.

eacypnoe oceewgerue — ocBellieHUE B Hepabodee BpeMsi.

Coemewgennoe oceewjeHue TPEACTABIAECT COOOW OTMOJHEHHE €CTECTBEHHOTO
OCBEIICHHUS UCKYCCTBEHHBIM B CBETJIOC BPEMS CYTOK IPH HEIOCTATOYHOM 10 HOpMaM
€CTECTBEHHOM OCBEILICHUH.

HcKycCTBEHHOE ~ OCBEIICHWE IO  YCTPOMCTBY  OBIBaeT  obOwum W
KOMOUHUPOBAHHBIM.

[Ipu obwem oceewenuu CBETUIHLHUKK pa3MEIIAlOTCS B BEpXHEH 3ane
paBHOMEPHO (pasHoMepHoe OCBEIICHNWE) WM TMPUMEHUTEIHFHO K PaCHOJIOKEHHUIO
o0opynoBaHus (10Kanu308anHoe OCBEIICHUE).

[Tpu mecmuom oceewjeruu CBETOBOW MOTOK OT CBETHIIBHUKOB KOHIIEHTPHPYETCS
HETOCPE/ICTBEHHO Ha pab0vMX MECTax.

JlorosiHeHne OOIIET0 OCBEIICHHS MECTHBIM Ha3bIBACTCS KOMOUHUPOBAHHLIM
oceelweHueM.

JIJIsl MCKYCCTBEHHOTO OCBEIICHHS TOMEIICHUH PEKOMEHIYETCS IMPUMEHCHHE
razopaspsaHbix jJamn. OHU MMEIOT BBICOKYIO CBETOBYIO ornady (mo 110 nm/Bt) m
6osbiIoi cpok ciyx0b1 (10000 — 140004).

Paznuyator eazopaspsaonvie namnvl Hu3k020 (JTIOMUHECLIEHTHBIE) U 6bICOKO20

(MCT&HHOF&J’IOFCHHBIC, HAaTPUCBLIC, 1YTOBBIC PTYTHBIC, KC@HOHOBBIG) JaBJICHHA.
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Jnst  oOoraiieHusi CBETOBOTO KJMMaTa MPOU3BOJCTBEHHBIX TMOMEIICHUN
yIbTPaUOICTOBBIM HM3IYyYEHUEM MPUMEHSIOTCS 3pUTENbHBIC JIFOMUHECIICHTHBIC
JIaMIIbI, a JUIsl CaHAIIMKM BO3AYILIHOM Cpe/ibl — OaKTEPUIIUIHBIC JTAMIIbI.

Jlamnvl Hakanueanus OMHOCAMCA K MENI08bIM UCMOYHUKAM c8emd, B KOTOPBIX
CBEUCHME BO3HHMKAET IMyTEM HArpeBaHUs HUTH HaKajla /10 BBICOKMX TemmepaTryp. OHu
MIPOCTHI U HAJICKHBI B 3KCIUTyaTanuu. HemocrarkaMu UX SBJISIIOTCS: HU3KAsl CBETOBAs
ormaya (He Oomee 20 1M/BT), orpaHuwdeHHBI Cpok cIyxObl (mo 10004),
npeoOpa3zoBaHUE U3ITYUYEHHUS B )KEJITO-KPACHON YaCTH CIIEKTpA.

CyTouHbIe TIepeXOHbIE PEKUMBI €CTECTBEHHON OCBEIICHHOCTH MUMEIOT Majylo
4acTOTy NpPHU JOCTATOYHO BBICOKOW WM OYEHb HU3KOM HMHTEHCHUBHOCTH CBETOBOIO
MMOTOKA, a MCKYCCTBEHHBIE — JIOBOJHHO OOJIBIIYIO YacTOTy MHpPH HEJOCTATOYHOU B
1esIoM  ocBeleHHOCTH. [loPToMy TmpHU HMCKYCCTBEHHOM OCBEIIEHWHM HAYUHAIOT
BO3HUKATh HEYCTOMYUBBIC MPOIIECCHI, KOTOPBIE W3-3a OOJBIION YaCTOThl CMEHSIEMOCTH
CBETOBBIX YCJIOBUM HaKIaAbIBAIOTCS JAPYyr Ha JApyra, He JaBas TJia3y BPEMEHHU
aJanTUPOBATHCS K HOBBIM YCIIOBUSIM.

Hopmuposanue uckyccmeennoz2o oceeujenus. B xauectBe KpUTEPUEB OLIEHKU
MCKYCCTBEHHOTO pPab0Yero OCBEIIEHUs NPUHSATHL ocgewerHocms E, noxazamenw
ocnennénnocmu P (I TPOW3BOACTBEHHBIX IOMEIICHUN) WU HOKA3ameb
ouckomgpopma M (1511 TIOMEIIEHUN YIPaBIEHUS, MPOEKTHBIX, KOHCTPYKTOPCKHX,
Hay4YHO-HMCCJIEIOBATEIbCKUX YUPEKICHUN U TOMENIEHUM OOIIECTBEHHBIX 3aHUN),
Ko3gpuyuenm nynvcayuu oceewennocmu K, (Ipu OCBEIICHHH TOMEIICHUMA
razopa3psIHbIMH JIaMIIaMu ).

JIns1 IpOM3BOACTBEHHBIX MOMEIICHUH HOPMHPOBAHHAS! OCBEUIEHHOCTh 3aBUCHUT
OT paspsla ¢ Tojapaspsaa 3pUTEIbHBIX pPabOT MW CHUCTEMBI  OCBEIICHUS
(KOMOMHMPOBAHHOE WM O0IIEE).

[To ycTpolcTBY JOMTYCTUMO MPUMEHEHUE UCKYCCTBEHHOT'O OCBEILIEHUS OJTHOM U3
JIBYX CHCTEM: OOIIeH, uiu KOMOMHUPOBAHHOU (KOT/a, TOMUMO OOIIEro, 100aBseTcs
MecTHoe). [IpuMeHeHne 0JHOr0 MECTHOTO OCBEIICHUS HE JTOITyCKAeTCsl.

HckycCTBEHHOE OCBEIICHUE TOMENIEHUA OCYIIECTBISCTCS, KakK MpaBuUIIo,
ra3opaspsIHbIMH JIaMIAMHU HU3KOTO U BBICOKOTO JaBiieHHs. OcBelleHUE JIamMIamMu
HaKaJMBaHUS JIOMYCKAE€TCS B  HCKIIOYUTEIBHBIX CJIydasX C COOJIIOJICHUEM
nonoaHuTeNbHbIX TpeboBanuit CHull 23-05-95.

PaGouee ocBenieHre JOJDKHO CO3/7aBaTh JIOCTATOYHYHO OCBEHIEHHOCTh Ha
pabounx mecrax. OCBEMEHHOCTh HAa PabOYMX MOBEPXHOCTSIX B MPOU3BOACTBEHHBIX
ITOMEIICHMX JTOJDKHA MPUHUMATHCS HEe HIDKE BeanurH, npuBeaéHHpIx B CHull 23-05-

95 (cm. mpui. 1). B HOopMax mpuBeneHa HaMMEHbIIAs OCBEIIEHHOCTb B JIIOKCAX Ha
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pabouyux MOBEPXHOCTAX B MPOU3BOJACTBEHHBIX MOMEIICHUSX, C YUETOM IPUMEHSIEMOM
CHUCTEeMBI OCBelleHUs (00I1ee, KOMOMHUPOBAHHOE) M 3PUTEIBHBIX YCJIOBUN PaOOTHI
(pa3MepoB OOBEKTOB pa3IMUEHHUS, CTENEHU CBETIOTHl (hOHA, KOHTpacTa OOBEKTa C
dhoHOM).

Jisi  moMereHni  yIpaBJICHHS, KOHCTPYKTOPCKHX, TPOEKTHBIX, Hay4YHO-
MCCJIEIOBATEIBCKIUX YUPESKICHUA W TIOMEIICHUN TPaKIAHCKUX W OOIIECTBEHHBIX
3MaHUA 3HAYCHWE HOPMHUPOBAHHOM OCBEIICHHOCTH 3aBHUCHT OT Ha3HAYEHUS
noMmelieHus: (OCBEHICHHE TaKUX MOMEIICHUH OCYIIECTBISETCS MPEUMYIECTBEHHO
CUCTEMOI 00IIer0 paBHOMEPHOT'O OCBEIICHUS).

Hopwmpbl 0CBEIIEHHOCTH YCTAaHOBJICHBI JIs1 Ta30pa3psAIHbIX UICTOYHUKOB CBETA; B
cillyyae MPUMEHEHMs JIaMIl HakajduBaHUsA (HEOOXOJMMO CIleHHaJIbHOE OOOCHOBAHHE),
TpeOyeMble 3HaUEHHUS OCBEIICHHOCTH YCTaHABIUBAIOTCSI KOPPEKTUPOBKOW HOPM.

HopmupoBannbie 3HAYCHUS MOKa3aTels OCIICTUICHHOCTH TUTST
MIPOU3BOICTBEHHBIX TTOMEIICHUIA 3aBUCAT OT pa3psja 3pUTEIbHON pabOThI 1 BpEMEHHU
npeObIBaHMs JI0jiei B momMeleHnud. HopmupoBanHbie moka3arenu guckoMmbopTa aiis
MTOMEIICHU yIpaBIICHHUS], KOHCTPYKTOPCKHX, MIPOEKTHBIX, Hay4HO-
MCCJIEIOBATENbCKUX YUPESXKICHUM M TOMEIICHUN TpaKIaHCKUX U OOIIECTBEHHBIX
3IaHUH 3aBUCAT OT HA3HAYCHUS TTOMEIICHMS.

HopMmupoBanue moka3zaTenell OCIEIIEHHOCTH U TUCKOM(pOPTa OCYIIECTBIISIETCS
C LIEJIbI0 OTPAHUYCHHUS CIIETSIIEro AeHCTBUS (0JIE€CKOCTh) HCTOUHUKOB CBETA, KOTOPHIC
MOTAIAI0T B TI0JIE 3PEHUS] PA0OTAIONIMX HEMOCPEICTBEHHO WM OTOOpaKaroTCs OT
MOJIMPOBAHHBIX pabounx moBepxHocTen. Cremnsiiee ACHCTBUE WCTOYHHKOB CBETa U
XapaKTEpU3YyIOIINE €ro IMOoKa3aTelu OCJCIUICHHOCTH U JucKoMdopTa 3aBUCIT OT
SPKOCTH HMCTOYHHUKOB CBETA, KOHCTPYKIIMM CBETHJIBHHKA (3aIIMTHOTO  yTJja
OTpakaTelsl, HAIMYUS pacceruBaTeliell, 3aTCHUTENIEH ), BRICOTHI TI0/IBECa CBETUIILHUKOB,
OTHONICHUS JUIMHBI W TIUPHHBI TTOMEIICHUS K BBICOTE IOJBECA CBETHUJIHLHUKOB,
K02 (D (PUITMEHTOB OTPaKEHUS PA3IMYHBIX TOBEPXHOCTEH B TOMEIICHUH.

IToka3arenb ,Z[I/ICKOM(I)OpTaZ
M=M, mi (38)

rae M, — Tabnu4HOEe 3HAYe€HHME MoKazaresns auckoMdopTta, sBistomeecs (yHKUUEH
OTHOIIIEHHUSI CBETOBOTO MOTOKA, M3Iy4aeMOIr0 CBETHJIBHUKOM B HIDKHIOIO MOJIychepy
(D,), kK OTHOMY TIOTOKY CBETHJIBHHKA, KOI(D(DUIIMEHTOB OTPAKECHUSI MOBEPXHOCTEH
MIOMEIICHUS] U OTHOLIEHWH JJIMHbl W IIMPUHBI TOMELIEHUS K BBICOTE€ YCTAHOBKH

CBETUJILHUKA HAJl TJIa3aMU HAOJIIOIATeNs; L — TIOTPABOYHBINA KOA(DPUITUEHT.
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F
=052 (3.9)
o

rae F, — dbakTudeckuii CBETOBOM MOTOK, HANPABISIEMbId CBETUJILHUKOM B HMKHIOIO

nonycdepy, ThIC. JIM; O — IIOIAAb BEIXOJAHOTO OTBEPCTHUS CBETUIILHUKA, M2,
KpurepueM O1IEHKH OTHOCUTEIBHOM TIyOMHBI KOJICOAHUN OCBEIIEHHOCTH B

pe3yibTaTe M3MEHEHHMs] BO BPEMEHU CBETOBOIO IMOTOKA Tra3opaspsaHbIX Jamil MpH

IIMTAHUHU UX HepeMeHHLIM TOKOM ABIISICTCS KOS(i)(bI/IHI/IeHT HYJIBC&HI/II/I OCBCILICHHOCTH,
%:

E __—-E_.
K =—MaxX MmN , g (3.10)
2E
cp
rme Emax ¥ Emin — COOTBETCTBEHHO, MaKCHMaJIbHOE W MHMHHMAJIBLHOC 3HAUYCHUE

OCBEILEHHOCTH 3a IEepUoJ ee Kojebanus, JK; E.,, — cpenHee 3HaueHne OCBELIEHHOCTH
3a 3TOT K€ MEePUOI, JK.

HopmupoBannbie 3HaueHUs KO3PUIIMEHTAa MyJIbCAllMA OCBEIICHHOCTU JIJIS
MIPOU3BOICTBEHHBIX TTOMEIICHHUI 3aBUCAT OT pa3psija 3pUTEIbHON pabOThl U CHCTEMBI
ocsenieHusi. HopmupoBanHble 3HaueHus Kod(DUIIMEHTa MyIbCAllUU OCBEIIEHHOCTH
UL TIOMEIIEHWH  YIpaBJICHHS,  KOHCTPYKTOPCKHUX,  IPOEKTHBIX,  HAy4HO-
HCCIIEIOBATENIbCKUX YUPEKICHUN U TOMENIEHUNW TPaKIaHCKUX M OOIIECTBEHHBIX
3IaHUH 3aBUCAT OT HA3HAYEHUS MOMEILICHHUS.

JUi1 aBapuiHOTO OCBELIEHUS] HOPMBI OCBEHIEHHOCTH (Eyopy.) YCTAHABIUBAOTCS
B 5% ot pabouero, a /i 3BaKyallMOHHOTO — B TIOMENICHUsIX, — HEe MeHee 0,5 Nk, Ha
OTKPBITBIX TEPPUTOPHUSIX, — HE MeHee 0,2 JIK.

Pacuem uckyccmeennozo oceeujenua. 1lpu npoeKTHpOBaHUU UCKYCCTBEHHOI'O
OCBEIIEHUsS] HEOOXOAMMO BHIOpATh TUI MCTOYHUKA CBETA, CUCTEMY OCBEIICHUS, BU]
CBETWJIbHUKA; HAMETUTh I€JI€COO0pPa3HYI0 BBICOTY YCTAHOBKH CBETHJIBHUKOB H
pa3MenieHns UX B MOMEILCHUH; ONPEETUTh YUCIO CBETUJIBHUKOB U MOIIIHOCTH JIAMII,
HEOOXOJIUMBIX JJISI CO3JaHUsl HOPMHUPYEMOU OCBEIIEHHOCTH Ha paboueM MecTe, W B
3aKJIFOUCHUE MPOBEPUTHh HAMEUYEHHBI BAapHAHT OCBELICHUS HA COOTBETCTBUE €T0
HOPMATHBHBIM TpeboBaHusiM. Pacder o0O0IIero paBHOMEPHOTO MCKYCCTBEHHOTO
OCBENICHUS TOPU3OHTAIBHOM pabodeil MOBEPXHOCTH, 4Yallleé BCETO, BBHITIOIHICTCS
METOJI0M KO3 (UIIMEHTAa UCTOJb30BAHUSI CBETOBOTO MOTOKAa. CBETOBOM MOTOK (JIM)

OJIHOM JIaMIIbl PACCUUTHIBAETCA M0 cienytouiei hopmyse:

_E, -S-z
n-m-u

@ , (3.11)
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rae E, — Hopmupyemas MUHUMAabHas ocBenieHHocTh o CHull 23-05-95 (mpui. 1),
JK; S — MJI0maAb OCBEIAEMOro NOMEILEeH s, M2, Z — K03 (HIMEHT HEPaBHOMEPHOCTH
ocBemieHus, oosryno Z = 1,1 — 1,2; M — 4ucJI0 CBETHIBHUKOB B IIOMEIICHUH;, N — YUCIIO
JIaMII B CBETHJIbHUKE; U — KO3 (HUIIMEHT UCITOIh30BaHUS CBETOBOTO ITOTOKA.
KoaddummenT ucnonb3oBaHuss CBETOBOTO TOTOKA, MABIINKA HAa3BAaHUE METOIY
pacdera, OIpeaeIseTCs I0 HWHJACKCY IIOMEIICHUS |, B 3aBHCHMOCTH OT THIIA

CBETWJIbHUKA U KOA(D(UIIMEHTOB OTPAXKEHHS CBETa OT MOTOJKA, CTEH U ToJa!

A-B

rne A, B — nnuHa W mMpWHA TOMENIEHHS B IUIaHe, M; H — BbICOTa MOABECA
CBETHJILHUKOB HaJl pabo4eil MOBEPXHOCTHIO, M.

[To momyyeHHOMY B pe3yibTaTe pacuera cBeToBoMy motoky mno 'OCT 223979
u ['OCT 6825-91 BbpiOWpaOT OMMXKAWIIYIO CTaHAAPTHYIO JAMITy M ONPEIEISIOT
HEOOXOJMMYIO DJEKTPUYECKYI0O MOIIHOCTh. [Ipu BbIOOpE JNaMIibl JIOMyCKaeTcs
OTKJIOHEHUE CBETOBOT'O MTOTOKA OT PACUETHOTO C YBeIH4eHUEM B npeaenax 10...20%.

Tak KaK aCCOPTUMEHT J1aMIl HEOOJBIIIOM, HA MPAKTUKE OMPEACIIIOT KOJIUYECTBO
CBETWJIBHUKOB C 3aJJaHHBIM YKCJIOM JIaMII KOHKPETHOIO THMA JJIsi YJIOBJIECTBOPEHUS

TpeOyeMOol OCBEIIEHHOCTU Pab0YNX MECT:

E -S-7-K,
m =
d-n-u

(3.13)

rae K; — koaddummenT 3anaca, yUuThIBAIOMINN CHUKEHUE OCBEIIEHHOCTH B MPOIIECCe
AKCIUTyaTalliy BCIEACTBUE 3arpS3HEHUS U CTApEHUS JIaMIl U CBETHJIBHHKOB, a TaKKe
CHIDKEHHSI OTPa)KaroIUX CBOUCTB moBepxHocTeit momenierus (mo CHull 23-05-95).

Hopmul coemewennozo oceeuwyenus. CoOBMEIIEHHOE OCBEIIEHUE — OCBEILEHUE,
MpU KOTOPOM HENOCTAaTOYHOE IO HOPMaM ECTECTBEHHOE OCBEICHHE JOMOJIHSICTCS
uckyccTBeHHBIM. OHO B 00s3aTCIBHOM  TOPSAKE MPEAyCMaTPpUBACTCS IS
MIPOU3BOJICTBEHHBIX MOMEIICHHUH, B KOTOPBIX BBITIONHAIOTCS padoThl | u Il paspsaos
(HauBBICILIEH U OYEHb BBICOKOW TOYHOCTH) U B JPYTUX Ciyyasx, oroBopeHHbix CHull
23-05-95. HopmupoBaHue COBMEIIEHHOTO OCBEIICHUS MPOW3BOIAUTCS I10 BEIWYHHE
KEO cornacuo npui. 1.

3.3. JkcnepuMeHTAJIbHAS YaCTh
HccnenoBanne mnokasarenen, XapaKTepU3YIOLIUX OCBELICHUE MOMEIIECHUM,
BBIMOJIHAETCSI METOJJAMHU U3MEPEHUS U PACUETHBIMU METOIAMU.
HUccnenoBanusi €CTECTBEHHOM OCBEUIEHHOCTH IIPU  IPOBEICHUM JAHHOU

nabopaTopHON pabOTHI 3aKIIOYACTCS B OMPEACICHUH C TOMOIIBIO H3MEPUTEIHHOTO
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npubopa ¢akruueckoro 3HadeHuss KEO. Ouenka e€ naércsi Ha OCHOBaHUU
COTIOCTaBJIEHUs NoJTydyeHHOro 3HaueHuss KEO ¢ HopMaTHBHBIM.

HccnenoBanusi HMCKYCCTBEHHOTO OCBEIICHHMS IpPU  IPOBEACHUM  JIaHHOU
1a00paTopHON padOTHI 3aKIIOYAETCS B ONPEACIICHUU C MOMOULIBI0 U3MEPUTEIBHOIO
npubopa (PaKTHUECKOrO 3HAYEHHUS OCBEIIEHHOCTH Ha paboduX MOBEPXHOCTAX U B
OLICHKE €€ IIyT€M COIIOCTABICHUSA IIOJYYEHHOI'O 3HAYEHHUsI C HOPMATUBHBIM.
N3mepenne OCBENMIEHHOCTH TPOBOJAUTCS MpU OOmmed (a, MpU BO3MOXKHOCTH, W
KOMOMHHUPOBAHHOM) CHUCTEME OCBEILEHUS, PEAJIN30BAHHON JIOMUHECIIEHTHBIMU

pa3pAaIHbIMU JIaMITaMH.

3.3.1. YceTpoiicTBO NpUOOPOB M NMOPSAIOK UX NMPUMEHEHUsI

JUIst KOHTPONST M U3MEPEHUs OCBEUIEHHOCTH, CO3/1aBa€MOWM €CTECTBEHHBIM H
UCKYCCTBEHHBIM CBETOM, B HACTOSIIEE BpEeMs NPUMEHSIOTCS OOBEKTUBHbBIC
JFOKCMETPBI.

[IpuHUMn NEeWCTBHS JTIOKCMETPOB OCHOBAH HA SBJICHHH (DOTOIIEKTPUUYECKOTO
s dexTa (mpeBpalieHusi CBETOBOM SHEPTHH B AJIEKTPUUECKYI0), KOTOPOE UMEET MECTO
MIpHU TMOMAJaHUU CBETa HAa MOBEPXHOCTh (POTODJIEMEHTA, BKIIOUEHHOTO B 3aMKHYTYIO
LEeNb C MEKTPOU3MEPUTENbHBIM NMPUOOpOM. BennunHa BO3HUKAIOLIETO B LIETIH TOKA,
OT KOTOpPOH 3aBUCAT Yroj OTKJIOHEHHS CTPEJIKM B aHAJOrOBOM IpUOOpE WU
MOKa3aHUs HWHAMKATOpa Ha JAuciuiee UU(poBOro mnpudopa, IPONOPLHOHATbHA
OCBEHIEHHOCTH Ha paboueil moBepxHocTH (¢oTornemenTa. llkansl mpubopoB wumm
1M(POBbIE MHAMKATOPHI TPOTPAJYyUPOBAHBl B €IMHUIIAX OCBEHMIEHHOCTH — JIFOKCAX
(k). Ha momoOGHOM mpuHIMIIE pabOTAlOT U SAPKOMEPHI, IIKaIbl KOTOPBIX
rpagyupyroTcs B KJI/M2, O3BOJIIOIINE TPOU3BOIUTE U3MEPEHUS IPKOCTH OOBEKTOB U
OMpeNeNsITh KOHTPACT 00BbEKTa pa3audyeHus ¢ (POHOM M, COOCTBEHHO, OLIEHUBATh Cam
¢oH.

JIrokemetp-apkomep TKA 04/3 mnpencrabisieT coOoi codeTaHue JaTyUKa C
aBymsi ¢otodnemenTamMu 1 u mudpoBoro mMuummammnepmerpa 2 (puc. 10). Jlatumk
(OTOAIEMEHTOB 3aKIIOYEH B TUIACTMACCOBBIA KOPIYC C PYyYKOMl 3, B KOTOpOH
PaCIoJIOKEHO THE3MI0 IS MaJbYMKOBBIX Oarapeil muTaHus. JIroKCMeTp-spKoMep
UMeeT TepeKIoyaTesib 4, TO3BOJSIIONINN  BBIOMpPATh  PEKUMBI  M3MEpPEHUs
«OCBEHIEHHOCTb - SPKOCTb» wu wMacmrad u3MEpUTENbHBIX IIKAJI C
MHOxkuTessaMu 1, 10 u 100 gyist oGoux u3MepsieMbIX mapameTpoB. MacimrabupoBaHue
HEOOXOAMMO Ui U3MEpPEHUs] OOJIbIIMX 3HAYEHHH OCBEUICHHOCTH U SIPKOCTH,

ITOCKOJIBKY U3MCPACMBIC PCAJIBHBIC YPOBHH 3THUX BCJIMYUH BCCbMa BApUATHBHBI.
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OCBEIMEHHOCTE BPKOCTE

= TKA

x1 xl
x10 x10 1
x100

Puc. 10. Hudposoii 1okcmerp-spkomep TKA 04/3

B 00bEKTUBHBIX JIFOKCMETpaxX aHajJoroBoro tuma (Hampumep, KO-116), kotopsie
0 CUX TOp OCTalOTCAd TNPeoONalalomUMi Ha OOJIBIIMHCTBE MPEANPUSTUH, B
YUPEKICHUSAX U KOHTPOJIMPYIOIIMX OpraHax 3KOTEXHaA30pa U CaH3IMHIHA30pa, AJIS
YBEIIMUEHHS] AMANa3oHa HU3MEPEHUI NPUMEHSIIOT JIBE€ CIEUHUAJIbHbIE HAcaAKh Ha
(GhoTOdNEMEHT — CBETODWIBTPBI-NOTIIOTUTENH, C KO3hdUIIMEHTaMH OciIabIeHus
coorBeTcTBeHHO 10 1 100.

[Ipu skcruTyaTanuu JIOKCMETPOB HEOOXOIUMO:

HE JIONYyCKaTh JJIMTEIBHOTO BO3JEHCTBUSI HAa TOBEPXHOCTH (HOTOIJIEMEHTA
OCBEILEHHOCTH, MPEBBIIIAIONICH YCTAHOBJICHHBIN Ha JIIOKCMETPE MPEAEI U3MEPEHHUS;

MIPEIOXPAHSITH MOBEPXHOCTH (DOTODIEMEHTA OT 3arpsiI3HCHUMN, TIOTAIaHus OPBI3T
Y IPUKOCHOBEHU;

O0epeub NpUOOPHI OT TOJTYKOB U TPSICKH.

3.3.2. Ilopsimok mpoBeaeHuUs: padoThI

1. O3HaKOMHUTBCS C TEOPETHUYECKHMMHU CBEACHUSIMU O CBETOBOM cpene, ¢
OTHCAHUSIMU PAOOTHI U U3MEPUTEILHBIX PUOOPOB.

2. lTloaroroBuTh W TMPEACTABUTh IMPENOJABATENI0 OTYET C€  YaCThIO

MMpCABAPUTCIIBHO BBIITOJIHCHHOI'O 3a/laHusA, COACPKAIICTO TCMY pa6OTLI, e€ Oocian "
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3a/1a4M, KPATKOE ONMKMCAHUE METOAUKH HCCIIEIOBAHUM, PUHIIMIIOB U3MEPEHUS, TIIaHBI
U pa3pe3bl ayAUTOPUU C YKa3aHUEM KOHTPOJIbHBIX TOuYeK (pa3MelleHus B He
YCIIOBHBIX pa0OYUX MECT), JJIsi KOTOPBIX OYIyT MPOBOAMUTHCS WU3MEPEHUS, TaOIMIIbI
IUTS1 3aIMCH PE3YJIbTaTOB U3MEPEHUM.

2. IIpou3BeCcTM HCCIEIOBAHUE ECTECTBEHHOIO OCBEUIEHUS B CIEAYIOLIEH
MOCJIEIOBATEIbHOCTH:

a) 03HAaKOMUTKCS C YCTPOUCTBOM JtokcMmeTpa-siprkomepa TKA 04/3 u npaBuinamu
MOJIb30BAHUS UM

0) caMOCTOSITEIBHO OMPEACIUTh pa3psabl padoT, BBHIIOIHIEMBIX B MOMEUIEHUU
nabopaTopun (MM BBISICHUTH y TpenojaBaTeis, €Cii HaUMEHOBaHWE MOMEIeHUN
TaéTCsl YCIIOBHO), BUJI OCBELEHUSI U ONPEACIUTh B 3aBUCHUMOCTH OT 3TOTO 3HAYECHHS
KEO no nopmawm (ripui. 1). Bce nanHble 3aHecTH B OTUYET;

B) onpenenuth (aktuyeckoe (ycnoBHo) 3Hauenue KEO nns 3amaHHOrO
MOMEIICHUS], MPOU3BEAsl U3MepeHusi B jadopaTtopuu. BHyTpu naboparopuu cruenaTh
3aMep OCBEHIEHHOCTH y MPOTHBOMOJIOKHONH OT OKOH CTEHbI Ha paccTOAHUM | M Ha
BBICOTE paboyell MOBEPXHOCTH y4eOHOro crojia. Jljsi ydeOHBIX IIesie B yCIIOBUAX
nabopaTopur JOMYCTUMO HAapy>KHYIO OCBEIIEHHOCTh ONpPENENsTh y OKHa, Jepika
(OTO37IEMEHT BEPTUKAIBHO (HO HE HA MPSMOM COJIHEUHOM OCBEILIECHUH), HAIPABUB €0
Ha CBOOOJHYIO OT IOCTOPOHHUX MPEAMETOB YacTh HeOocBoAa. [loyuenHoe npu 3ToM
3HAQYEHUE OCBEIICHHOCTH YMHOXKAeTCs Ha KO3(P(UIIMEHT, paBHbIA «2» (s ydera
3MaHUM W JAPYTUX OOBEKTOB, 3aKPHIBAIOMIMX HEOOCBOJ B CBETOBOM TMpoeMe U
CBETONPOHNLIAEMOCTH CTEKOI).

HNuTepBan Mexay 3aMepaMy BEJIMYUH BHYTPEHHEN U HAPY)KHOM OCBEIIEHHOCTEN
JOJKEH OBITh MHHMMAJIbHO BO3MOXXHBIM, OCOOEHHO B YCJIOBHSIX HEPEMEHHOU
00JJAYHOCTH, MOCKOJbKY €CTECTBEHHAS! OCBEIIEHHOCTh MOXET OBICTPO U3MEHATHCS U
MOTPEUTHOCTH SKCIEPUMEHTA CAENAI0T PE3yJIbTaThl HEOCTOBEPHBIMHU.

JUisi MOBBILLIEHUS TOCTOBEPHOCTH SKCIEPUMEHTA, NMPOU3BECTU HE MEHEe TPEX
nap orcuetoB u onpeaeneanii KEO, npunsB ux cpeaHeapupmMeTHIecKoe 3a HCKOMOE
sHadyeHue pakruueckoro 3HaueHus KEO mins manHoro nmomMemenus. PacxoxaeHus npu
onpeneneann KEO He nomkHbel mnpeBbimars 10%; B OpPOTHBHOM — cilydae
«BBUIETAIOLINE» U3MEPEHUS CIEAYET IOBTOPUTH. Pe3ynbTaTsbl U3MEPEHUN U PacuEThl
3aHECTH B Ta0I. ;

r) noctpouth rpaduk pacnpenenenuss KEO B ucciemyemom mnomemnieHuu (1o
aHanoruu ¢ puc. 7). Jlist storo nposectu onpenesienrne KEO mo BblIENpUBEICHHOM

MCTOOAUMKEC HC MCHCC 4YCM B Tpex TOYKaX, Ha4YMHasA OT IMOAOKOHHUKA N YIAJIACH OT
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okHa. B kadectBe mocienHed (4eTBepTOH) TOYKM JOIMYCKAETCS MCIOIh30BAHHUE

MOJIYYEHHOTO B 11. B) (hakTudeckoro 3Hauenus KEO nist jaHHOTO moMeneHus.
Pe3ynbrathl m3mepeHuidt u pacu€Thl TaKKe 3aHECTH B TaOJN. 5. U MOCTPOUTH

rpaduk usmenenust KEO (%) = f (X — paccrosinue oT 0OkHa, M) B JaHHOM TTOMEIIEHUH,

co0uroast MacITab ¥ MPONOPLMU UCCIIEAYEMO ayAUTOPUH;

Taoauna 5
N3mepenune | H3mepenue
P o OCBeﬁléH- Ha ]);)KHOﬁ Kospgpuunent KEO, %
a;psm oCBelleH s HOCTH B OCBeEl}':éHHOCTn eCTeCTBEeHHOM 10 HOpMaM
padoT B | (Bepxmee, ocsemiénnocTu (KEOQ) |CHull 23-05-95
noMemue- | 0OoxoBoe, |IOMEIUIECHUH
HHUHU KoMOuHHMpo- | Mecro E,, Mecto E,,
P ‘ " e = (EJ En)100%
BaHHOeE) 3aMmepa JK 3amepa JK
Ilpumeyanue: 3HaveHuss EB um En B Tadaumy 3aHocATcsT € Y4€TOM NONPABOYHOIO

ko3¢ punmnenrta k=0,8.

1) Ha OCHOBe cpaBHeHHUs ¢aktuueckoro 3HaueHuss KEO ¢ HopMaTuBHBIM J1aTh
OIICHKY €CTECTBEHHOM OCBEIIEHHOCTH B 33JJAHHOM MOMEIIICHHUU.

3. HccnenoBanue MCKYCCTBEHHOTO OCBEIICHUS BBIMOJHSAETCS B TEMHOE BpEMS
CYTOK WJIM TIPH 3aIITOPEHHBIX OKHAX, MCCICIYIOT MCKYCCTBEHHYIO OCBEIICHHOCTH B
MOMEIICHUHM JTA0OpAaTOpUA C CHUCTEMOW OOIIero pPaBHOMEPHOTO OCBEIICHUS,
CBETUJILHUKAMHU C Ta30pa3psIHbIMU JIAMITAMHU.

B y4eOHbIX 1ems1X, mpu TpoBeIeHUH J1ab0paTopHO paboThl B CBETIOE BpeMs
CYTOK M OTCYTCTBHU BO3MOXHOCTH CO3/IaHHsS 3aTEMHEHUsI B y4eOHOW ayauTOpHH,
JIOITYCKAETCS OMPEIEATh YCIOBHYIO (PAKTHUECKYIH0 OCBEIICHHOCTh OT YCTaHOBKHU
HMCKYCCTBEHHOTO OCBEIICHHUS TMPH OTKPBITHIX (HE3AINTOPEHHBIX) OKHaX. [Ipm 3TOM
MIPOU3BOAT MAaphl M3MEPEHUH MPU BKIIFOYCHHOM CBETE W BHIKIIIOUEHHOM (MHTEpBAJT B
nape — HEeCKOJbKO CEKYH]I, U3MEPEHUS MPOBOIAT C YYaCTHEM JBYX OOYYAIOIIMXCS —
OJIMH W3 HHUX N0 KOMAaHJI€ HW3MEPSIONIEr0 TPOBOJIUT BKIIOUECHHUE W BBIKIIOUCHUE
HMCKYCCTBEHHOTO OCBEIeHHUs1). B KkauecTBe yCIOBHOTO (DAKTUYECKOTO 3HAYCHUS
OCBEIICHHOCTH,  CO3/1aBa€MOT0  YCTAHOBKOW  HMCKYCCTBEHHOTO  OCBEIICHUA,
MPUHUMAETCS Pa3HOCTh MEXKIY 3HAYCHUSMH OCBCIICHHOCTH TIPH BKIFOYCHHOM U
BBIKJTFOUCHHOM CBETe.

[Ipow3BecTn WCCIEOBAaHUE WCKYCCTBEHHOTO OCBCIICHHUS B  CICAYIOMIEH
MOCJIEIOBATEILHOCTH:

a) ONpPENeNTUTh CaMOCTOSTEIBLHO pa3Mep OO0BEKTa pa3IMuCHUs, pa3psa u
MO/IPa3psl 3pUTEIBHON pabOThl, KOHTPACT M XapaKTEPUCTUKY (POHA, BUI U CHCTEMY

ocBelleHus (WM YTOUHUTh y TPernoaBateis 3alaHie Ha MPOBEPKY OCBEIIEHHOCTH Ha

41



pabouux Mecrtax JUisl ONpeNeseHUsl 3pUTENbHbIX ycloBUi). JlaHHble 3aHecTH B TaOIl.
2.2 oTuéTa;

0) omnpenenuTh ISl 3aJaHHOTO TOMEIICHUS HOPMHUPOBAHHOE 3HAYCHUE
ocBeméHHocty EmMuH (mpuit. 1) u BHecTH B TabJ. 6 oTuéra;

B) MPOBECTU HU3MEPEHUS HCKYCCTBEHHOW OCBEIIEHHOCTH JIFOKCMETPOM Ha
3aJIaHHBIX PabOYMX MecTax Mmpu oOIIeM (a, IPU BO3MOKHOCTH, I KOMOWHUPOBAHHOM)
OCBeIleHUH. J1Jisi TOBBILICHHS IOCTOBEPHOCTH IKCIIEPUMEHTA, MPOU3BECTH HE MEHEE
TpEX OTCUETOB WJIM Tap OmnpeneseHul (MocienHne, — MNPy HEe3alTOPEHHBIX OKHAX —
O.Jl.) ocBemieHHOCTH, TPHUHSIB UX CpeaHeaprU(PMETHYECKOE 3a HCKOMOE 3HAaueHUE
(dakTuueckoit ocBemeHHoctd E ang nanHoro pabodero mecra. Pacxoxknaenust mpu
W3MEPEHUN WIM OIpPEIEIICHUU OCBelmeHHOCTH E He momkHbel npeBbimath 10%; B
MIPOTUBHOM CJIy4ae «BBUICTAIOIINE» H3MEPECHHS CIEAyeT MOBTOPUThH. Pe3ynbTaThbl

3aHecTH B Tabi. 2.2 oTuéra;

Taoaunma 6
Cucrema OCBENEHHOCTD, JIK]
Paspsig pab6otrs] Buja ocBemenus DoH,
OCBeLCHUA Haumennb
Ne WU (mammamu KoHTpacT| Mecto
(0o01ee uan daxkTHy| mag no

ONbITA HAMMCHOBAHHE HaKaJIUBaHUuM,
noMemeHus |JIMMHUHECHCHTHbIMHU

00beKTa C 3aMepa

KOMOMHHMPO
¢onom

BaHHOE)

eckasi E| Hopmam
EMMH

Ilpumeuanue: onpenessiloT 0CBENIEHHOCTH B MATH KOHTPOJILHBIX TOYKAX (Pad04nx MecTax)
') TPOU3BECTH CPAaBHEHHE C HOPMAMH OCBEIIEHHOCTH Ha PabOYMX MOBEPXHOCTSX
(mpun. 1 i CHull 23-05-95) u naTh COOTBETCTBYIOIIME BBIBOJBI M TIPEIJIOKEHHUS O

COCTOSIHMHU YCTAHOBKM MCKYCCTBCHHOI'O OCBCHICHUA M COOTBCTCTBHM CHCTEMbI OCBCIIICHUSA

YCITIOBUSAM 3aIaHHOM paboThl. J{omyckarorest otkmonenus + 20... - 10 %.

3.4. KoHTpoJIbHbIE BONPOCHI
1. Yto Takoe BUAMMBIN CBET U ONTUYECKUI JUaANa30H CEKTpa?
2. Ha3oBuTE OCHOBHBIE KOJIMYECTBEHHbIE CBETOTEXHUYECKHE MOKA3aTEIN U €IHHUIIBI
UX U3MEPECHUSI.
3. Omnpenenute mnoHATHS (QoHA, KOHTpacta oObekTa ¢ (¢GoHoM. YeM oHH
XapaKTepU3yrTcs?
4. Kak ycTpoeH r1a3, U Kak OH MPHUCIIOCAOIUBACTCS K Pa3IMUCHUIO OOBEKTOB B
3aBUCHUMOCTH OT OCBEIIEHHOCTH?
5. Kakue cyiiecTByIOT CUCTEMBI OCBEIEHUSI TPOU3BOICTBEHHBIX MOMEIIICHUH, U KaKHe
TpeOOBaHUSI K HUM MPEIbIBISIIOTCS?
6. Uto Takoe kK03 PUIIUEHT €CTECTBEHHOTO OCBEIICHHUS?

7. lloueMy Henb3sl XapaKTEpHU30BaTh €CTECTBEHHOE OCBEIEHHE B a0COIIOTHBIX
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equHuIax”?

8. OOBsACHUTE PUHIUIIBI HOPMUPOBAHUS ECTECTBEHHOTI'O OCBELLICHUSI.

9. Kak mpou3BoAMTCS pacyET €CTECTBEHHOIO OCBEILICHHUS?

10. Knaccuduuupyiite cuUCTEMBI HCKYCCTBEHHOTO OCBEUICHMsI MO HA3HAYEHUIO U
YCTPOUCTBY.

11. Kakue Tinsl JamMn UCHOJIb3YIOT B YCTAHOBKAaX UCKYCCTBEHHOT'O OCBEILICHUA?

12. JlaiiTe XapakTEpUCTUKY M IMPOBEIUTE CPABHEHHE IO HECKOJBKHUM I1apaMeTpam
JOCTOMHCTB U HEJJOCTATKOB Pa3psIHBIX JIAMII U JIAMII HAKAJIUBAHU.

13. Kakue mnpuHUMIBI JE€XaT B OCHOBE HOPMHUPOBAHMS HCKYCCTBEHHOIO U
COBMEUIEHHOI'O OCBEILECHUSA?

14. Kak npon3BoauTCs pac4€T UCKYCCTBEHHOTO OCBEILICHHUS ?

15. Kak ycTpoeH u kak paboTaeT JIOKCMETp-IpKoMep?
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V. JlabopaTopnas padora Ne3. UCCJIEJOBAHUE XAPAKTEPUCTUK
HIYMA U DOOEKTUBHOCTHU 3BYKOU3O0JALNNU

4.1. Heaun padoTsbl

1. N3yyenune oOyyaronMMHUCs OCHOBHBIX XapaKTEPUCTUK IIyMa, OCOOEHHOCTEN
€ro BO3JCHCTBUS Ha YEIOBEKA, IPUHIMIIOB HOPMUPOBAHHUS IIIyMa Ha padOYnX MecTax;
O3HAKOMJIEHUE C HEKOTOPBIMU METOJIMKaMHU pacyeTa U KOHTPOJS MapaMeTpoB IIyma
Ha paboyuX MecTax B MPOU3BOJICTBEHHBIX TOMEIICHUSIX.

2. O3HaKkoOMJIEHHE OOYYaroIIMXCS C YCTPOMCTBOM U MOPSAKOM NPUMEHEHHMS
UMEIOLINXCS TPUOOPOB JIs U3MEPEHMSI IIIyMa Ha pabOunX MECTax.

3. OmpeneneHue ypoBHEH M HCCIENOBAHUE CIEKTpa LIYMOB, CO3/1aBa€MbIX
ANEKTPOJUHAMUYECKUM HCTOYHUKOM.

4. O3HakoMJIeHHE OOYy4YaloIMUXCA C METOJUKAMHM CHUKEHUS YpPOBHSA LIyMa B
MIPOU3BOACTBEHHOM MOMEILIEHUN PA3TUYHBIMU CIIOCOOAMH.

5. HccnenoBanue 3ByKOM3O0JIUPYIOIINX CBOMCTB HEKOTOPBIX MAaTEPUAIIOB.

4.2. O0mue cBeeHNsI U OCHOBHbIE MIOHSATHS 0 3BYKe M IIIyMOBO# cpeje

36yKk — 3TO MEXaHUYECKUE YIPYrue KojieOaHus, KOTOPbIE paCIPOCTPAHSIIOTCS B
TBEPJIOM, KUJKON WM ra3000pa3HoOM cperie.

OmrynieHue 3ByKa WK €ro CIbIIIUMOCTh BO3HUKAET MPU YCIOBUH, YTO YAaCTOTHI
Y 3Heprusi KoneOaHuii, JEMCTBYIOUIMX HA OpraH ciiyXa, JeXaT B MpeAesiax CIyXOBOIO
BOCITPUSITHSL.

Illymom  Ha3pIBaC€TCS BCSIKUMW  HEXKENATEJIbHBIA Ui 4YEJIOBEKA  3BYK,
HEOIaronpusiTHO BO3JACHCTBYIOIIMI HA OpraHW3M YeJIOBEKa, MEIIAIIIHNKI ero pabore u
otapixy. Kak pusmueckoe sBieHue — 3mo co80KynHOCMb 36VK08 PA3IUUHOU YaACMOMbL
U unmencueHocmu. J{namnasoH CIBIIIMMBIX YaCTOT JIEXKUT B npenenax 16...20000 I'n.

OOnactu koyieOaHWM, HE BOCIPUHUMAEMbIE YXOM 4YEJIOBEKa Kak 3BYK, U
nexaiue Hwke 16 I'u (mHdpasByk) u Beie 20 k['1 (yapTpa3Byk), IpH ONpeaeIeHHON
MHTEHCUBHOCTHU BO3JICHCTBHSI MOTYT SIBJIATHCSI BPEAHBIMU ISl HETO.

B kaxnoll TOYKE 3BYKOBOI'O IOJISI JABJIEHHE U CKOPOCTh JIBHXKEHMSI YaCTHIL
BO3/lyXa U3MEHAETCS BO BpEMEHU. Pa3HOCTh MEKly MTHOBEHHBIM 3HAYEHUEM MOJIHOTO
JaBJICHUS U CPEIHUM JaBJICHUEM, KOTOPOe ObLIO ObI B 3TOH )K€ TOUKE MPU OTCYTCTBUU
BO3MYyIIEHU (3BYKa), HA3bIBACTCA 3ByKOBBIM JaBieHueM P, [la (H/m?).

[Ipu pacnpocTpaHeHHH 3BYKOBOM BOJIHBI MPOUCXOAUT MEPEHOC DSHEPIHH.
Cpennuii MOTOK 3HEPrUM B KaKOW-TMOO TOYKE, MPOXOASIIWNA B €AUHUILy BpPEMEHU
4yepe3 E€IUHULY ITOBEPXHOCTH, IEPIEHAUKYJSIPHOW K HANpPaBICHUIO JBUKEHUS
3BYKOBOM BOJIHBI, HA3bIBAETCS HHTCHCHBHOCTBIO 3ByKa B JaHHOM Touke J, B1/M2,

NHTEeHCUBHOCTH 3BYKa CBsi3aHa CO 3BYKOBBIM J1aBJICHHUCM 3aBUCUMOCTBIO!
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J=P?p-c, (4.1)

IJI€ O, C — COOTBETCTBEHHO TUIOTHOCTH CPEJIbl U CKOPOCTh 3BYKa B 3TOM cpee.

MuHuMalnbHas BEIMYMHA 3BYKOBOM SHEPruM (3BYKOBOE JIaBJICHUE), CIIOCOOHAs
TpaHC(OPMHUPOBATLCS B HEPBHBIM MPOIECC M BbI3BIBATH 3BYKOBOE OIIYIIECHUE,
HA3BIBACTCS nOpo2oM caviuiumocmuy. [1opor caplIuMOCT U3MEHSIETCS B 3aBUCUMOCTH
OT YacCTOTHI 3BYKa, TaK KaK y YEJIOBEKAa YYBCTBUTEIBHOCTH CIYXOBOTO aHAJIM3aTOpa
pasznuyHa K 3ByKaM pPasHBIX YaCTOT. 3aBUCUMOCTh BEIMYMHBI TIOPOTA CIBIIITUMOCTH OT
4acTOThl BOCIPMHUMAEMBIX YEJIOBEKOM 3BYKOB MpejcTaBieHa Ha puc. 3.1 HuKHen
KPHUBOM.

JlnanazoH aMIUTATY1 KOJI€OaHUN JTaBJIEHUS CIIBIIIIMMOTO 3BYyKa OUYE€Hb BEJIMK —OT
2:10° Tla (nopoz caviumocmu) no 2+10%Ia (nopoz 6onesoz0 owywenus). npoxuii
JMana3oH W3MEHEHHUS 3BYKOBOTO JABJICHHS, a TaKXKE€ TO, YTO OIIYIICHHS UYeJIOBEKa,
BO3HHMKAIOIWE  MpW  JCWCTBUM  IIyMa,  MPONOPIHOHAIBHBI  Jiorapudmy
CPEIHEKBapaTUUECKOr0 JaBJICHUS, 0OYCIOBWIHM I€JI€CO00pa3HOCTh UCIOJIb30BAHUS
JUTSL OLIEHKH IIIyMa JIOTapU(PMUYECKUX OTHOCUTEIBHBIX SAUHUI] — deyuben (0b).

B neuunbGenax usmepsieTcsi ypoeeHs 36yK06020 0aeneHus — OlHa U3 BaKHEHIINX
XapaKTEPUCTUK, UCTIOIb3yeMas MPU WHCTPYMEHTAIBHBIX U3MEPEHUSX ITyMa, KOTopas

HE YYUTHIBAET YaCTOTY 3BYKOBBIX KOJIEOAHU.

L,nb
140 |
120 [ G
Ilopor boneroro omyimesEa
100
80

.s>>\ (O06macTe CIIVXOBOI0 BOCIIPHATHA }
> %\ l,/
0 / %,L/]'[upur CJIBITIEIMVGC TH y
20 7

-20

20 100 1000 10000 f,T'u

Puc. 11. CayxoBoe BocnpusiTue 4ejioBeKa
Ha puc 11 BuagHo, uto Tonpko Ha yactoTe 1000 ', mpuHATONW B KadyecTBe
CTAHJAPTHOM YacTOThl CpPAaBHEHUS B AaKyCTHUKE, IMOPOTrOBOE 3HAYEHUE 3BYKOBOIO

JaBJICHUS (poz 2-1075 [Ta) cootBerctByeT mopory cisliumoctd (L = 0 nb). B

nuana3zone yactoT 800 — 4000 I'y BemuunHa OpoOTra CABIIIMMOCTA MUHUMAaJbHA, HO 110
Mepe yHaJeHus OT 3TOro HMHTEpBajga 4YacTOT BHHU3 M BBEPX MO YACTOTHOW IIKaye

BCIIMYMHA IIOpora CJIbBIIMUMOCTH PACTCT, OCOOEHHO 3aMETHO €ro YBCIIMYCHUC Ha
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HU3KUX yactoTax. [1o 3Toi mpuyrHe BBICOKOYACTOTHBIE 3BYKM BOCHPUHHMMAIOTCS KaK
Oosee TpoMKUe U 0oJiee HEMPUATHBIEC, YeEM HU3KOUACTOTHBIE.

Bepxusis kpuBas Ha puc. 1l. — mopor O0osieBOro ONIyHIECHUS. 3BYKH,
IpeBBIIAIOINE 0 cBoeMy ypoBHIO 3TOT mopor (L = 120 — 130 nb), MoryT BBI3BaThH
0071 B OpraHax ciyxa U MOBPEXKIACHHUE CIyXOBOTO aHAIM3aTOPA.

OO6nacTh Ha YaCTOTHOM INIKasle, JEKalas MEXAY IOPOroM CIBIIIUMOCTU U
OPOroM OO0JIEBOTO OLIYLIEHUS, HA3bIBAETCS 00IACMbIO CTIYX0B8020 80CHPUANUAL.

Utak, 3BYKH, obnagaromue OJINHAKOBBIMU ASHEPTEeTUYECKUMHU
XapaKTEpUCTUKAMHU, HO OTJIMYHBIE IO CIEKTPY, CHOCOOHBI OKa3blBaTh Pa3IMYHOE
BJIMSIHUE HA YeJIOBEKa.

HccnegoBaHusiMM  yCTAaHOBIIEHO, 4YTO JIFOOOW IIyM CO3JAaeT Harpy3ky Ha
HEPBHYIO CHCTEMY 4YesloBeKa. Ero Bo3nelcTBHE MO-pa3HOMY MPOSBISAETCS Yy JHOJEH B
3aBUCUMOCTH OT BO3pPacTa, COCTOSIHUS 3/I0POBbS, XapakTepa Tpyna, (PU3NYECKOTro U
IOYIIEBHOIO cOCTOsIHUS. VIHTepecHa MCuXoiorunyeckas 0COOEHHOCTh YEJI0BEKa — IIyM,
CO3/IaBa€MbIii UM CaMuM, €ro He OECIOKOUT, B TO € BpeMs MOCTOPOHHHE IIyMBbI
OKa3bIBAIOT CHJIBHOE pa3Apakarouiee AEHCTBHE.

JleiicTBUe IIymMa Ha OPraHU3M MOKET MPOSBISATHCA B BHJIE CHEIUPUYECKOTO
MOPAKEHUS OpraHa ciyxa, HapylIeHUI CO CTOPOHBI psJia OPTaHOB U CUCTEM.

BnusgHaue nryma Ha ciiyX IpOSBIISIETCS B BOSHUKHOBEHUU KOXJIEAPHO20 Hespuma
(Hapymenusi (yHKIIUH CIyXOBOIO HEPBA) PAa3JUYHON CTENEHU BBIpaKEHHOCTH. [lpu
MEJUIIMHCKOM OCMOTpE OOHApYKMBAETCS CHMYKCHHUE CITyXa Ha BOCIPHUSITUE MIETTOTHON
peuu U mOTEPSI OCTPOTHI CIIyXa.

[ToMmuMo pneiicTBUSI IIymMa Ha OpraH ClIyXa YCTAaHOBJIGHO €ro HETaTUBHOE
BJIMSIHUE HA MHOTHE OpraHbl W CHUCTEMbl OpraHu3Ma, B TIEPBYIO oOdYepeab Ha
ueHTpanbHyto HepBHyto cucremy (ILIHC), ¢yHkimoHanbHble W3MEHEHUs B KOTOPOU
MPOUCXOASAT 3a4acTyl0 paHbLIE, YeM ONpENEeseTcss HapylUleHUE CIyXOBOU
YyBCTBUTEJIHLHOCTH. 210 BBIpakaeTcs KOMILIEKCOM CUMIITOMOB —
pa3IpaXUTEIbHOCTHIO, OCIa0JICHUEeM MaMsTH, anaTUEH, TI0/1aBIICHHBIM HACTPOCHHEM,
MOBBIINICHHBIM MOTOOTACICHUEM. Y JIMI], TIOJIBEPraloOlIuXcs JEHCTBUIO IIIyMa,
OTMEYAIOTCSl U3MEHEHHUS CEKPETOPHON M MOTOPHOHN (PYHKITUU KEITYAOYHO-KUIIIEYHOTO
TpakTa, CABUTM B OOMEHHBIX MpOIECCax: HapyUIEHUs] OCHOBHOI'O, BHUTAMHHHOTO,
YTJIEBOJIHOTO, OEJIKOBOTO, KUPOBOTO, COJIEBOTO OOMEHOB.

Ha mnpou3BojACTBE HEraTMBHOE BJIMSHHUE IlIyMa Ha HEPBHYIO CUCTEMY H
(YHKIIMOHATLHOE COCTOSHUE JBUTATEIIBHOTO W JIPYTUX aHAJU3aTOPOB OpTraHW3Ma
MPUBOJNUT K CHUKEHUIO MPOU3BOJUTEIHHOCTH TPY/la U MOBHIIICHHOMY TPaBMaTHU3MY.

[Ipu ymcTBeHHON (opMe neaTenTbHOCTH Ha (OHE IIyMa OTMEUYAeTCS 3HAYUTEIHHOE
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CHWKEHME U KayecTBa Tpynaa. llon BiusHMEM Inmyma y pabOTalOIIUX paHbLIE
BO3HMKAET YYBCTBO YCTAJIOCTH, HApYyIIAETCS KOHUEHTpalus BHUMaHUS, TOYHOCTb U
KOOPAWHAIMSA IBUKEHUM, YXYAUIAETCA BOCHPUSATUE 3BYKOBBIX U CBETOBBIX CHTHAJIOB,
3aMeUISIETCA CKOPOCTh MICUXUYECKUX PEAKIIHA.

TsbkecTp  BpEIHBIX MOCIEACTBUM, BBI3BIBAEMBIX  BO3JCHCTBHEM  IIIyMa,
yCyryOJisieTcs ¢ yBEJIMYEHUEM €r0 MHTEHCUBHOCTHU M MPOAOJKUTEIBHOCTH JEHCTBUS.

[Ipy NOCTOSSHHOM BO3AEHUCTBMU IIyMa, HaNpuMmep, Ha YyYacTKax, T/
UCIIONBb3YETCS  IITAMIIOBKA W KJIENKAa, YCTAHOBJIEHO  KY3HEYHO-IIPECCOBOE
o0opynoBaHue, y padOTarolMX MOXKET BO3HUKHYThH MpodeccuoHaabHas OO0Je3Hb —
CHIKEHHE CITyXa 0 TUITy KOXJIEapHOTrO HeBpHUTa. [1o1 BIMSHUEM IIyMOB C YPOBHSMHU
3BykoBoro npasieHus 90 — 100 nb npuryrmsercs ocTpoTa 3peHus, MOSABISIOTCS
rOJIOBHbIE OOJMM U  TOJOBOKPY)KEHHUS, NPOUCXOJUT HAPYIIEHUE CEpACHYHOU
NEATEIIbHOCTH,  IOBBIIAETCS ~ KPOBSAHOE  JABJICHHWE,  HApYIIAeTCsl  IPOLECC
MUILEBapPEHUS, TPOUCXOIUT U3MEHEHUE 00BEMOB BHYTPEHHUX OPTraHOB, HAOII0IaeTCs
OeccoHHUIIA.

[Tatosiornueckre U3MEHEHUS, BO3HUKAIOIIME PU BO3JCHCTBUU LIYMa BBICOKOU
VHTEHCUBHOCTH B TEUYECHHE NPOJOJDKUTEIBHOIO BPEMEHHU, PAaCcCMaTPUBAIOTCS Kak
mymoBasi 00Jie3Hb, MPUBOJAIIAS HE TOJBKO K YXYIUICHHUIO CIyXa, TUINEPTOHUH M
HEBPOTUYECKUM pACCTPOMCTBAM, HO M K TAaKUM HEOXHJAHHBIM IAaTOJIOTHSIM, Kak
AK3€MbI U JEPMATHUTHI HA KOXKE, SI3BBI )KETYIKA, KATapbl KUIIIEYHUKA U JIP.

[Ipu o4eHBb BHICOKHX YPOBHSIX 3BYKOBOTI'O JIaBiieHUS B 145 Ab U BbIllle BO3MOXKHO
MEXaHUYECKOE TMOBPEKIACHUE B CIYXOBOM aHajJu3aTope — pas3pbiB OapabaHHOMN
IIEPEIIOHKH.

B nienom, aiis rpyObIx, OpUEHTUPOBOYHBIX OIIEHOK, MOXKHO CUUTATh, YTO IIyM,
HaunHas ¢ ypoBHed 50...60 nb, saBusercs, O0e3yclOBHO, BpPEAHBIM (HaKTOPOM; C
ypoBHe# 90...100 nb 1rym cTaHOBUTCSI OACHBIM (DAKTOPOM.

YcTaHoB€Ha U T.H. MOJyJeTallbHas 103a ypoBHs IrymMa — 180 ab (BbI3bIBaeT
rubesib TOJIOBUHBI JIIOJICH, TOJBEPTHYBIIMXCS TakoMmy Bo3zaeicTBuio). [locnennue
YPOBHH, K CUACTBHIO, BCTPEYAIOTCS KpalHE PEIKO MPU MOIIHBIX B3PbIBAX U KPYIHBIX
W3BEPKECHUAX BYJIKAHOB.

1lo npoucxoacoenuro wiymul AENSATCS Ha:

® Mexaunuyeckue, BO3HUKAIOIINE B pe3yjbTaTe KoJeOaHUs MOBEPXHOCTEH Tell
WA CaMUX TeJl, HalpUMEP, MPU JBUKEHUU OTIICIIbHBIX y3JI0B U JACTalled YCTAaHOBOK U
MaIlliH, OMEHHUH TUIOXO0 OTIIEHTPOBAHHBIX BAJIOB U T.IL.;

® A3poouHaMUYecKUe, BOSHUKAIOIINE B pe3yJIbTaTe HECTAIMOHAPHBIX MPOLIECCOB

B rasax, HallpuMeEp, IMPpH HUCTCUCHHAX CXKATOro BO34yXd, I'a30B HJIIM IICPCMCIICHUU
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ra3000pa3HbIX Cpell ¢ OOJBIION CKOPOCTBIO, CPBIBAX MOTOKA HA KPbLIE CAMOJETOB U
T.I0.;

® cudpoounamuyeckue,  BO3ZHUKAIONIME  BCIEJICTBHE  CTAlMOHAPHBIX U
HECTAI[MOHAPHBIX MPOIECCOB B JKUIKOCTAX, HAMpUMEpP, MpU TypOYJIEHTHOCTH B
NOTOKaX, TUAPOYJaapax, IpH Pe3KOM OTKPBIBAHUHU 3a/IBIXKEK B TPyOONpoOBOAax U T.11.;

® JjleKMpPOMAacHUmHuble, BOSHUKAIONIME B pPeE3yJibTaTe JEUCTBUS TEPEMEHHBIX
MAarHuTHBIX CHJI, TPUBOIAMIMX K KOJIEOAHHWIO pabOuMXx OpraHOB DIICKTPUUECKHUX
MaIlTiH, YCTAHOBOK, TPUOOPOB U anmapatoB (IIIyM CHJIOBBIX TPAHC(HOPMATOPOB 3a CUET
JNEUCTBUSI MATHUTOCTPUKIIUY U T.I1.).

3aBUCUMOCTh  CpPEJHUX  KBAJPAaTUYHBIX  3HAYCHUM, CHUHYCOUJAIbHBIX
COCTABJISIIOIIUX IIyMa (MJIM COOTBETCTBYIOIIMX UM YPOBHSIM B JIEIIMOEaX) OT YaCTOTHI
Ha3bIBACTCS uacmomHuiM cnekmpom wyma. Ilo xapakrepy cHoekTpa IIyM
MO/IPA3NICNACTCAd Ha WUPOKONOAOCHbIL WU CHAOWHOU C HENPEPHIBHBIM CIIEKTPOM
IIMPUHON 00JIee OKTaBBI, MOHANbHYIL, B CIEKTPE KOTOPOrO0 HMETCS BBIPAKEHHBIC
JUCKPETHBIE TOHA U KoMOUuHupoganHwvii. 110 BpeMEHHbIM XapaKTEPUCTUKAM LIYMbI
Pa3NIENAI0TCS HA NOCMOAHNbIE, HeNOCMOSIHHbIE U UMNYIbCHbIE.

IlocmosinHbiM HA3BIBAETCA IIYM C YAaCTOTHBIM CIEKTPOM, U3MEHSIOLIMMCS BO
BpPEMEHH MeHee ueM Ha 5 1b.

Henocmosannvui 1mym noapasaensiercs Ha Kone01ouuticss BO BpEMEHH, YPOBEHb
3ByKa KOTOPOT'O HEMPEPHIBHO U3MEHSAETCS BO BPEMEHU; Npepuleucmblli, ypOBEHb 3ByKa
KOTOpPOTO CTymneH4yaTo u3MeHsiercss (Ha 5 nb u Oonee), mpuyem IJIUTEIBHOCTH
MHTEPBAJIOB, B TEUCHUE KOTOPBHIX YPOBEHb OCTAETCSI MOCTOSHHBIM, COCTaBIsET Ic U
0oJee; uMnynbCHbll, COCTOSIIIMA M3 OJHOTO WJIM HECKOJbKHX 3BYKOBBIX CHUTHAJIOB,
KaKJIbIH JUIMTEIILHOCTBIO MeHee 1c.

CylmHOCTh HM3MEpEHHUs IIyMa 3aKJII0YaeTcs B OMNPENEIICHHH YpPOBHS 3ByKa U
YPOBHEM 3BYKOBBIX JaBJICHHM B (DUKCUPOBAHHBIX I10JOCAX YACTOT (OKTABHBIX)
HopMupyemoro auanaszona (40....10000 I'm).

YpoBeHb 3BYKOBOTO JIaBJICHUSA, 1b:

P
LP = 20-IgP—, (4.2)
0]
rae Po= 2-10"° H/m? (I1a) — noporosoe nasieHue (MUHAMAILHOE 3ByKOBOE JaBIICHUE,
YJIaBIUBAEMOE «CPEIHECTATUCTUYECKUM YEJIOBEYECKHMM YyXOM», HHaue€ — IMOpor
CJIBIITUMOCTH).

YpoBeHb 3ByKa onpenensercs mo ¢popmyie, 1bA:
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P
— A
L, = 20'|9P—, (4.3)
o
rae Pa — 3BykoBoe jamieHue, Ila, ¢ yd4eToM KOPpEKIUH «A» IIyMoMepa.
XapakTepucTuka «A», MMEIOIIas 3aBajbl HAa HU3KHMX W OYCHb BBICOKHX YaCTOTaXx,
UMHUTUPYET YyBCTBUTEIHHOCTh yXa YeIOBEKA.

VYpoBeHb 3ByKOBOTO JaBJICHUS B (PUKCUPOBAHHOM JHUaria3oHe 4acToT, Ab:

i ¥
U =20.1g—L
o p
(0]
rac Pi — 3BYKOBOG JAaBJICHUC B (bHKCHpOBaHHOM | — Aualria3oHe 4acToT, Ha.

[Ipy cymMmmupoBaHuUM YpOBHEH 3ByKa OOJIBIIOTO YHCIA HCTOYHUKOB IITyMa

CJIEIyEeT UCIOJIb30BaTh pacueTHYIO GOpMYyITy:

L oL oh
L: =10-Ig ZIT ~10-1g(1010 +1010 _ 41010 ) (4.4)
i=1
100 NpUOIMKEHHBIA METO/I.

Bo BTOpOM ciyyae cyMMHpOBaHUE MPOU3BOJUTCS MOMAPHO MOCIEI0BATENBHO.
bepercs pa3zHOCTh NBYX MaKCHUMalbHbIX ypoBHeW myma L; u Ly, mo TaGnuie
ompexaensTcs nonpaska AL u npubapinseTcs K O0JbIIEMY U3 IBYX ClaraéMbIX YpOBHEH
Li+2 = L1 + AL. K cymmapHoMy Li+2 3HaY€HHIO MOCIEIOBATENBHO MPUOABISIOTCS

CIEAYIONIUE IO MEPE YMEHBIIIEHUS 3HaueHus L;.

4.2.2. Hopmuposanue wiyma

DU3MOIOTHYECKOEe BO3JCHCTBUE IIyMa HA YEJIOBEKAa, KaK YK€ OTMEuajiocCh,
3aBUCUT OT MHOTUX (DAKTOpOB: YpPOBHS WHTEHCHBHOCTH IIIyMa, €r0 YaCTOTHOTO
COCTaBa, BPEMEHHbIX XapaKTEPUCTHK, MPOJIOJKUTELHOCTH JEeNUCTBUS,
WHIUBUyIBHBIX OCOOCHHOCTEW YeOBEeKa M, JaXke, OT CaMOYYBCTBHUS W JIMYHOTO
OTHOIICHUS YeJIOBEKa K JAHHOMY BHY IITyMa B KOHKPETHBIF MOMECHT BPEMCHH.

[TockoibKy ~ y4MTBIBaTH  TakKo€  MHOroooOpasue  (akTopoB  BecbMa
3aTPYAHHUTEIIBHO, @ YACTO M MPOCTO HAKJIAIHO, JJIS OIICHKHU ITyMa P HOPMHUPOBAHUHU
BBIOMPAIOT, KaK MPaBUJIO, OCHOBHBIC XAPAKTEPUCTUKH, a OCTAIIbHBIC YUYHUTHIBAIOT B
BHU/IE TIOTIPABOK.

Hopmupyembie mnpenenpHbie BEIWYUHBI Iyma (T.e. Te, KOTOpBIE TMpHU
©KCTHCBHOM CHCTEMAaTHYECKOM BO3JCHCTBHM B TEUYCHHE BCEro paboyero JHI U B

TCUCHUC MHOTUX JICT HC MOTYT BbBI3BATH CYHICCTBCHHLIX 3a00JIeBaHH I Oopranuisma
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YyeloBeKa M HE MEIAlT €ro HopMmaibHOW pabote) pernamentupyrorcs ['OCT
12.1.003-83 «CCBT. lym. O0uue tpedboBanus 0€30MacHOCTHY.

C 1996 roma HOpMHMpPOBAaHHME IIIyMa OCYIIECTBISAETCA B COOTBETCTBUM C
canutapusiMu HopMamu CH 2.2.4/2.1.8.562-96 «lllym Ha pabouux Mecrax, B
MTOMEIICHUSIX JKUJIBIX, OOIIECTBEHHBIX 3IaHUIA U HAa TEPPUTOPHUH JKUITION 3aCTPOUKI.

[Ipy HOpMHpPOBAHWU IIyMa UCIOJL3YIOT JIBa METOJa: HOPMHUPOBAHUE IIO
MpEeAEILHOMY CIIEKTPY IIyMa U HOPMUPOBAHUE YPOBHSI 3BYKa C YYETOM CIEKTPAIbLHON
YyBCTBUTEJIBHOCTH YyXa 4eloBeka B JBA (T.e. U3MEPEHHOro Mo ImKajie «A»
IITyMOMEDpA).

B nepBom ciiydae HOpMUPYIOTCS YPOBHH B JeIMOENaxX CPEIHUX KBaIPATHUHBIX
3BYKOBBIX JIaBJICHUW B BOCBMH OKTaBHBIX TI0JIOCAX YacTOT CO CPEIHUMH
reomeTpudyeckum yactotamu 63, 125, 250, 500, 1000, 2000, 4000, 8000 I'y (oxkmasoii

HasbiBaeTcs nonoca yactot (fi ... f,), ans koropoii BemonHsercs cootHomenue f, / f; =
2; cpemusas reoMmerpudeckas dvactora f., =./f -f,). CoBokymHOoCTh BOCHEMHU

HOPMATHBHBIX YPOBHEH 3BYKOBOI'O JIaBJICHHs HA3bIBACTCS HPEOEbHbIM CHEKMPOM
(ITIC). Kaxnprii u3 cnexktpoB umeer uHaekc, Hanpumep IIC-80, rae mudpa 80 —

HOPMATUBHBIA YpOBEHb 3BYKOBOTO JaBJICHHS B OKTaBHOM Tmojioce gactor ¢ f.. =
1000l (cMm. Tabu. 7 u ipui. 2).

Taoauua 7

JlonycTuMble ypoBHM IymMa Ha padounx mecrax no 'OCT 12.1.003-83 (ITC-80)

JdomycTuMble ypOBHH 3BYKOBOI'0 1aBJIeHUS B 1D B OKTaBHbIX
Pabdoume mecta 110J10CaX CO CPeHEereOMeTPHYECKMMHU YacTOoTamMHu, I’y abA
63 125 250 500 1000 | 2000 | 4000 | 8000

ITocTosinubie paboune
Mecta u  pabdouue
30HbI B momemieHusx | 99 92 86 83 80 78 76 74 85
U Ha TepPpPUTOPUH
npeanpuATHH

Bropoii MeToq HopMUpOBaHUsL OOIIET0 YPOBHS IIyMa, U3MEPEHHOIO MO0 IIKaje
«A» mymMoMmepa W HOPMHPYEMOTO nO YpOo6HI0 36yKa L, wucnonb3yercs mis
OPUEHTHPOBOYHON OLEHKH MOCTOSHHOI'O M HEMOCTOSHHOIO IymMa. Y POBEHb 3BYKa B
nBA cBs3aH ¢ IpeAeabHbIM CIIEKTPOM 3aBUCUMOCTBIO Lo = TIC + 5.

YpoBeHb 11ymMa, co3iaBaeMoro o0opy0BaHleM Ha pabo4nX MeCcTax, He JOJHKEeH
MPEBBIIIATH 3HAYEHHM, MPUBEICHHBIX B CAHUTAPHBIX HOPMaX.

N3mepenue mryma Ha paboynx MecTax MPOU3BOAUTCS MPU BKIIOUEHUU HE MEHEE
2/3 neicTBylOIMX B II€X€ WIM Ha y4yacTKe CTAaHKOB U oOopynoBaHusi. CTaHKU U

o0opyzoBaHuEe JOJKHBI pabdoTaTh B HOPMAIBLHOM, XapaKTEPHOM IS JIaHHOTO
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NpoOU3BOJCTBA pexuMe. MuUKpodoH IIymMOMeEpa pacrojaraercss Ha BBICOTE yXa
YeJioBeKa, Haxojsiierocss Ha pabouem Mecte. Eciu pabodee MecTo TBEpIO HE
YCTAHOBJICHO, IIIYM U3MEPSIETCS B HECKOJBKUX XapaKTEPHBIX TOUKAX (HE MEHEe TpeX).
[Ipu npoBeneHun wu3MepeHU MHUKPO(DOH JOJKEH OBITh HAMPaBIEH B CTOPOHY
HWCTOYHMKA IIIyMa U yAAJEH HE MeHee 4eM Ha 0,5M OT U3MEPSIIOIIETO OIeparopa.
W3mepeHnst OCYIIECTBISIOTCS WyMOMEPOM C TIOJOCOBBIMA OKTaBHBIMU WM
TPETHOKTABHBIMU (UIbTpaMH. JIOTIOMHUTEIBHO K IIYMOMEPY MOTYT MPUMEHSATHCS

MarHuTO(OHBI, CAMOIHKCIIBI, 1IN (OBBIE OcIIOrpadbl U Jp.

4.2.3. Memoowl 60pbobl ¢ uymom

CpenctBa M METOAbl KOJUIEKTUBHOM 3alIMTHl OT IIyMa B 3aBUCHUMOCTH OT
cnocoba peanu3aldd MOXKHO TMOAPA3ACIUTh HA aKyCTUYECKHE, apXUTEKTypHO-

IUIAHUPOBOYHBIE U OPraHU3ALIMOHHO-TEXHUYECKUE.
[ Axycmuueckue cpeocmeéa B 3aBHCHUMOCTU
lnan OT TPUHIMIIA JACHUCTBUSA MOAPA3ICIAIOTCS Ha
cpeacTBa 3BYKOU3O0JIALNH, cpencTBa
3BYKOTIOTJIOIIEHHUS, CPEJICTBA BHOPOU3OJISIINH,
lorp I cpenctBa  AeMnUpPOBaHUS U TIyIIMTENEH
lp  myma.

ApxumexkmypHo-niaHupogouHvie  METOHbI

L = BKJIFOYArOT: palMOHAJIbHBIC AKYCTUYCCKHC
Puc. 12. [IyTu paccenBaHus 3ByKOBOM

JHEPI'MH NPH MPOXOKICHUH Yepes
nperpazy IJIaHOB OOBEKTOB; PAIlMOHAIBPHOE pa3MEIICHUE

pPCIICHUA INNIIAHHUPOBOK BILaHI/Iﬁ N T'CHCPAJIbHBIX

TEXHOJIOTMYECKOTr0  OOOpYJIOBaHUsA, MAIIUH W  MEXaHW3MOB, palMOHAJILHOE
pa3MenieHne padoymx MecCT, pallioHaJbHOE aKyCTHYEeCKOe IIaHUPOBAaHUE 30H U
pekuMa JBWKCHHS TPAHCIIOPTHBIX CPEJACTB M TPAHCIOPTHBIX ITOTOKOB, CO3IaHHS
IITyMO3AIMUIIEHHBIX 30H B Pa3JMYHBIX MECTaX HAXOXKICHHUS 4YEJOBEKa, CO3/IaHUC
3€TIEHBIX 30H, UTPAIOLINX POJIh IKPAHOB.

B mocnenHue TOABI BIOJIb OXXHMBJICHHBIX aBTOMArMCTpaJICd MPaKTUKYeTCs
co3maHnue OCTOHHBIX M IUIACTUKOBBIX  3arpaKICHUM, TOTJIOMAIONMINX  IIIyM,
3ariayOJeHue OpOT HIKE YPOBHS MpeodIiaiariiero peiabeda u T.10.

Opeanu3zayuoHHo-mexHu4eckue Memoosl BKIIOYAIOT MPUMEHEHHE MaJIOITyMHBIX
TEXHOJIOTHYECKNX IIPOIIECCOB; OCHAIEHUE MAIlMH ¢ YCTAaHOBOK CpPEJCTBAMH
JTUCTAHIIMOHHOTO  yOPABJICHWS W  aBTOMATHYECKOTO KOHTPOJIS; TMPUMCHCHUE
MaJIONIyMHBIX YCTaHOBOK, W3MEHEHHE KOHCTPYKTHUBHBIX JJIEMEHTOB MAIllMH, WX
COOpPOYHBIX EIUHUIl; COBEPIIEHCTBOBAHUE TEXHOJOTUM PEMOHTAa M OOCITYKMBaHUS

YCTAaHOBOK; MCIIOJIb30BAHUC PAIIMOHAJIBHBIX PCKUMOB TPY/Jdad U OTAbIX pa6OTHI/IKOB.
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Bpennoe nelictBue mryma Ha OOCIIY>KMBAIOIIMKA NEPCOHAT CHUXKAETCS TpeMs
CHoco0aMH:

1) akTUBHBIM BO3/I€CTBUEM Ha UCTOUYHUK 3ByKOOOPA30BaAHNUS;

2) NOTJIOUIEHUEM SHEPTUU 1lIyMa Ha IyTH €ro pacipoCTPaHEHUS;

3) mpUMEHEHUEM CPENCTB UHIUBUAYATbHOU U IPYIITIOBOM 3aILUTHI.

[lepBpiit cmoco0 nHanbonee >3QPexTHUBHBIA U TpeOyeT HHAUBHIYATHEHOTO
MO/IX0/1a K ICTOYHUKAM IIyMOOOpa30BaHU.

Bropoii cioco0 oTianyaeTcss YHUBEPCAIbHOCTBIO U HE TPEOyeT HMCCIEeI0BaHUMN
MEXaHHU3Ma 3ByKOoOOpa3oBaHMs. boppba C IIyMOM Ha MyTH €ro pacnpoCTpaHEHHs
OCYILIECTBIISIETCS METOJaMH 3BYKOM30JISLIMU U 3BYKOIOIJIOIIECHHUS.

CyIHOCTb 38yKOU30aAYUY OTPAXKIEHUS COCTOUT B TOM, YTO MaJarouas Ha HEro
3BYKOBasi JHEPIHsl OTpa)kaeTcsi B Topa3no OoJjplIell Mepe, 4YeM NPOHUKAeT 3a
orpaxzaenue (puc. 3.2).

3gykousonupyowee ce0UCMB0  02padcOeHusi, YCTAHOBIEHHOIO Ha IIyTH

PacipoOCTpaHCHUA 3BYKA, XapaKTCPU3YCTCA KOB(l)(bI/II_[I/IGHTOM 3BYKOIIPOHHUIIACMOCTH

=17 (4.5)

rze |, — 3BykoBas sHeprus, npoueamas yepe3 orpaxaeHue; l,q,— najgaromas 3Heprus.

3gyKkouzonupyrowas cnocooHocms ocpaxicoenust, nb:

1
R=10lg - (4.6)

3BYKOM3OJIMPYIONIAsl CIIOCOOHOCTh Ha CPEIHMX YacTOTaX OJHOCIONHOM
neperopoaku R = 20-1g(G+f) — 60, rne G — macca 1 M? orpaxnenus, kr; f — gacrora,
I

K  3BYKOM30IMPYIOMUM KOHCTPYKIHUSIM  OTHOCSATCS  KOXKYXH, O3KpaHBbl,
MIEPETOPOJIKH U JIP.

3gykonoznowenuem Ha3bIBACTCS yMEHBIICHUE DHEPTUU 3BYKOBBIX  BOJIH,
OTPaXKCHHBIX OT BCTPEYAIOIIMXCS HA MYTH UX PACIPOCTPAaHEHUS TIOBEPXHOCTEH, ITyTeM
MIpEBpaIICHHs] 3BYKOBOW PHEPTUHU B TEILJIOBYIO.

3BYKOTOTJIONIEHUE JIOCTUTACTCS OOJIMIIOBKOM OTPaXKAAIOIINX IOBEPXHOCTEH
3BYKOTIOTJIOMIAIONIMMA ~ MaTepuajaMd H  KOHCTPYKIHSIMH. 3BYKOTOTJIOIIAOIINE
OOJIMIIOBKH, KaK TPaBHJIO, pPa3MEIIAl0OT Ha TIOTOJKE W BEPXHUX 4YaCTAX CTCH
noMmermeHusi.  JIns  JOCTMKeHHMS  MaKCHMalbHO  BO3MOXKHOTO  ITOTJIONIECHHS
peKoMeHyeTcsi 0ONMuIloBbIBaTh He MeHee 60% oOmel MmiIomanyd OrpaHuYUBAIOIINX

MMOMEIIEHNUE TOBEPXHOCTEM.
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CHIKeHHe NIyMa C IOMOIIbIO 3BYKOIMOTJIOMIAIOMIMX KOHCTPYKIMH B 30HE
OTPaXEHHBIX BOJIH (BOJM3M OTpa)kaloluMx moBepxHocTei) gocturaer 8...10 nbA.
BOnu3u ucrounuka mryma 3¢d@exT HIyMomnmoriomeHus He mnpeBbimaeT 2...5 nbA.
OnHako TMpU ATOM CHMXKAIOTCA JUCKOMQOPTHBIE YCIOBUS, T.K. HM3MEHEHHbBIC
CTPYKTYPBI 3BYKOBOT'O TOJISi B CTOPOHY CBOOOAHOrO (0€3 OTpakaTelbHOTO CHUTHAJIA)
VIIYYIIAeT CIyXOBYIO aJalTalyi0 YeJOBEKA B MOMEIIEHUH. Takum o0pa3oM, HOMUMO
(aKTUYECKOTO CHIDKEHHS IIyMa HMEET MECTO CyOBEKTHUBHBIN, ICHUXOJIOTHYECKUHN
(bakTOp CHIKEHHS IIyMa.

3BYKOMOIJIOMIAIONIME CBOMCTBA TOro, WJIM HHOTO MaTepuana 3aBUCAT OT
TOJIIIMHBI ~ CJIOSl, YACTOTHBIX XapaKTePUCTUK IIymMa B TIOMEIIECHUU, HAIUYUs
BO3AYIIIHOTO 3a30pa MEXIy CJI0eM U oTpaxkawuied creHkod. OOJUIoBKa, Kak
npaBuio, d(pPEeKTHBHA HA CPEIHUX M BBICOKMX 4acToTax. Eciaum B crekTpe Imyma
npeo0IagaeT HU3KOYACTOTHBIA LIyM, TO OOJMIIOBKY YCTaHABIMBAIOT C BO3AYIIHBIM
3a30pOM MEXAY CTEHOM M 3ByKONOTJIOMAIOIIUM MATEPUATIOM.

[Ipaktuuecku TonmuHa 06auoBOK cocTtaniseT 20...200 MMm. OcHOBOI BCSKOU
3BYKOIIOTJIOIAIONIE  KOHCTPYKLUMHU  SBJIAETCA 3BYKOIOIVIOMIAIOMIMNA  MaTepHuall.
JlanHplii Marepuan XapakTepusyercss Kod(PPUIUMEHTOM 3BYKONOTJOIIEHUS O —
OTHOIIIEHHWEM pa3HocTu mnagawomend l,,o u orpaxeHHod |,,, OT mNOBEpPXHOCTU

AKyCTUYECKOM SHEPIryH K NaJarole S HEPTUU

nao. omp.

| (4.7)

R
I

nao.

CHmwxkeHHe IIymMa 3a CYET MPUMEHEHHs 3BYKOIOTJIOMIAIONIEH OOJUIIOBKU

OTIPENICIIIOT 110 (hopMyJIe:
AL=10lg % (4.8)

rie A2 u A: — OKBUBaJEHTHas IUIOMIA[b TOIJIOIIEHUS IIymMa MOMEIEHUS
COOTBETCTBEHHO J0 M mocie oOmumoBkd (A2 = o - S; At = ou - S); on, o —
K02 PUITMEHTHI 3BYKOTOTJIONIEHHUS, COOTBETCTBEHHO, JI0 U TIOCIE OOJUIIOBKU; S —
ioniaib 0OJUIIOBAHHOM MTOBEPXHOCTH.

B nacrosimiee BpeMs 7151 3BYKOMOTJIOUICHHS] IPUMEHSIOT TaKUe MaTepuaibl, KaK
YJIBTPAaTOHKOE  CTEKJIOBOJIOKHO, KAaImpOHOBOE BOJIOKHO, MHHEpajbHYIO  BaTy,
apeBecHoBosokHUCTHIE (JCII), MUHEpanoBaTHBIC TUIMTHI HAa PAa3IMYHBIX CBSI3KAaX C
OKpallleHHON U MPOPUIMPOBAHHON MOBEPXHOCTHIO, BUHUIIOP (3JIACTUYHBIN, KECTKUIA),
MEHOMNOJIMypeTaH (TEHOIIACT), MEHOMOJINYPETAaHOBbI  moporiacT  (TIOPOJIOH),

ITIOPUCTBIM CUJIAKIIOP U APYTHE MATEpPUAIIbI.
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Tpernii crmoco® CHIKEHHMSI IIyMa CBsSI3aH C [PUMEHEHUEM cpedcmes
unousuoyanvrou 3awumol (CH3) OpraHoB ciyxa ¢ MOMOUIBIO YIIHBIX 3ariyliex (T.H.
«Oepy1iiel»), HAYITHUKOB, HIJIEMOB. JTOT CHOCOO HE MOXET O0OECHEYHUTh B IMOJTHOU
Mepe HOpMaJlbHbIE YCIOBUS paOOTHI.

PeanbHO MOCTHKUMBIC TMPU MOMOIIM COBPEMEHHBIX TEXHUYECKHUX CPEICTB H
MaTepHaIOB YPOBHH CHIDKCHHUS IITyMa COCTABIISIOT:

- npu 3ByKou3zossiiuu — 30...40 nb;

- IPY 3BYKONOTJIONIEHUHU — 6...8 1b (B OTAENBHBIX MOJ0CAX YaCTOT JOCTUTAETCA
cHKeHue myma Ha 10...12 1b);

- pu ucnoab3zoBanuu CU3 —7...38 1b.
4.3. JkcnepuMeHTAJIbHAS YaCTh

B nmannoit = nmaGopatopHoid  paboTe  HCCleAOBaHUE  IOKa3aTelew,
XapaKTEPU3YIOMNX IIIYMOBYIO CpEIy, BBITIOTHSACTCS METOJIOM HW3MEPCHHs ypOBHEU
MOCJIETIOBATEILHO BO30YKIAaEMBIX MOHOYACTOTHBIX 3BYKOBBIX JIaBICHUN HAa OTMETKaX
4acTOT, COBMAJAIONIUX CO CPEIHETEOMETPUUECKUMHU YacTOTaMU B OKTAaBHBIX MOJIOCAX
Y UMUTHPYIOIIHUX CIEKTP MIUPOKOIOJIOCHOTO IIyMa.

3BYKOM3OJIUPYIONINE CHOCOOHOCTH  pa3IMYHBIX MarepuajioB B  pabote
OTIPEIEISAIOTCSA MyTEM HU3MEPEHUS OCTA0JICHHUS BBIICYIIOMSHYTBIX YPOBHEH 3BYKOBBIX
JABJICHUN B OKTaBHBIX II0JIOCAX MPU TPOXOXKICHUUW TEPETOPOJOK M3 JaHHBIX
MaTEepHaoB.

3ByK B HMCIOJIb3yeMOW JabOpaTOpHO YCTaHOBKE (POPMHUPYETCS C MOMOIIBIO
3a/Ial0IIEeT0 3BYKOBOTO IeHepaTopa 3JEKTPOJAMHAMHUYECKUM HCTOYHUKOM; U3MEpPEHUs

MPOU3BOAATCS ITU(GPOBBIM IIIYMOMEPOM.

4.3.1. JlabopaTopHasi yCTAHOBKA, YCTPOMCTBO IIIyMOMepPAa U MOPSIJI0K €ro
NpUMeHeHUs!

JlaGopaTtopHasi  yCTaHOBKa  JJIi  HWCCIEIOBAHHs  CIEKTpa IIymMa M
3BYKOM3OJIMPYIOIIEH CIOCOOHOCTH TEPETOpPOIOK M3 Pa3IMYHBIX MaTepUAIOB, CKH3
KOTOpOW TpencTaBieH Ha puc. 13, cocToMT U3 3a7aroliero TeHepaTropa 3BYKOBBIX
konebannit 1 tTuna I'3-112, curnan ¢ KOTOPOro ¢ MOMOIIBI0 KOAKCHATBHBIX Kabeneh 3
co crangaptaeiMU pazbémamu Tuna CPII, momaercs Ha 610K yCHIIUTENS MOIIIHOCTH 2
W Jajiee Ha BXOJ DJICKTPOJIMHAMHYECKOTO MCTOYHMKA 3BYyKa 4, BMOHTHPOBAHHOTO B
TOpEI] IJIaCTUKOBOM TpyOBI 5, pa3MeNIEHHON Ha MOACTaBKe 6.

B TpybGe mmeercs perymupyemasl MO IIHPUHE TPOpe3b 7 Ui pPa3MEIICHHS
o0paslioB TEPEeropoAOK W3 Pa3IUYHBIX 3BYKOM3OJHUPYIONIUX MaTepuayioB. B

MIPOTHUBOIIOJIOKHOM OT JJICKTPOJMHAMUKA TOPIE TPyObl MMeEeTcs OTBepcTHe 8, B
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KOTOpOE MpH MPOBEJACHUH U3MEPEHUN BCTABJISETCS NATYMK MpuOopa JJisi U3MEpEeHUs
YpOBHS 3BYyKa; B JaHHOU JlabopaTopHOoM padoTe — 310 MHKpodoH mymomepa ATT-

9000 dhupMb1 «AKTaKOM.

I'3-112

Puc. 13. JlabopaTopHasi ycTAHOBKA /1JIl HCCJIEOBAHMS CIEKTPA IIyMa U 3BYKOU30JIUPYIOLIei
CIIOCOOHOCTH MePeropoioK U3 Pa3JIMYHbIX MATEPHAJIOB

[Ipubop nns usMmepeHus ypoBHS 3Byka — mymomep ATT-9000 ¢upmel
«Axtakom» (puc. 14) npencraBiaser coOOM couyeTaHWE JlaTYMKa 3ByKa —
ANEKTPUYECKOro  MUKpo(OoHAa  KOHJEHcaTopHoro Tuna 1 W mudpoBoro
MusuHamnepmerpa ¢ xugakokpucraumueckum (OKKW) aucneem 2, 00beIMHEHHBIX B

00111eM TIIIaCTHKOBOM KOPITyCE.
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Puc. 14. Illlymomep uugposoii AKTAKOM ATT-9000

1 — snexmpuueckuii MUKpoghoH KOHOeHCAmopHO20 muna, 2 — oucniell; 3 — 8bIKII0YaAmens
numanus npuooOpa u eblOOPaA MuUNa 8bIX0OH020 cucHana; 4 — nepexnrouamensv wxar A u C; 5
— nepexuouament 8pEMEHHbIX PeNCUMO8 (DbICMPbIl/MeONIEeHHbINL), PENCUMA YOEPIHCAHUSL
MAKCUMANbHBIX 3HAYeHUll, 6 — nepexnouamens OUanasonHos; 7 — pazvem 6biX0OH020
cuenana; 8 — omcek bamapeu numanus u Kpvluika omcexa; 9 — uHouxamop 6vixoda 3a
npedenvl ouanazona (sviue u nudxce); 10 — pecyrsamop 0ns blnoanenus KaiubposKu

[Tpubop obecrieunBaeT pPEeKUMBl U3MEPEHHUST JUHAMUYECKHX XapaKTEPUCTHK
3BYKOB C B3BEILIEHHBIMU BPEMEHHHIMU (PYHKIMSIMHU (OBICTPBIA U MEJICHHBIN PEKUMBI)
nmo mkagam A u C, BBIBOJ CHUTHAJOB IOCTOSSHHOTO M IEPEMEHHOIO TOKAa, HWMEET
peryasTop Uil BHeIIHeH kaauoposku mpubopa 10. dynkuus «Max Holdy» (yaepixanue
MaKCHUMAaJIbHOTO 3HAY€HHUs), TIO3BOJSET 3allOMUHATh Ha JUCIUIEE MaKCHUMAaJIbHbIC
3HaueHus. B mnpubope npeaycMOTpeHbl HWHAMKATOPbI MEPErpy3Kd, MOHMKEHHOU
Harpy3ku 9 ¥ MOHMKEHUS HAMPSDKEHUs 0aTapen HUXKeE TOMMYCTUMOTO YPOBHS.

[Ipubop Takke WMEeT BBIXOJ B BHJE pazbeMa AuamMeTrpoM 3,5 MM 7/ s
MOJIKJIFOYEHHSI AaHATIM3AaTOPA, PETUCTPATOpPa YPOBHEHN 3BYKa, IEHTOYHOT'O PETUCTPATOPA,
KOHTpoJUlepa M T.M. B cooTBeTCTBHMM € TeM, 4YTO HEOOXOAWMO TOAKIIOYHUTD,
nepeKiIoyareb 3 ycTaHaBiauBaeTcs JOo B mnonoxeHue AC (cUrHan MepeMeHHOro

TOKa), 100 B nojioxkenue DC (curHan noctosHHOro Toka). B ganHo# nmabopaTtopHoit

56



paboTe MOJKIIOYEHHUE JOTOTHUTEIBHBIX YCTPOMCTB HE MPElyCMaTPUBAETCS, TO3TOMY
IIPY BBITIOJIHEHUH U3MEPEHU, TI0JI0KEHUE TIEPEKITIoYaTes Mocie BKIIOYEHUS MOKHO
HE KOHTPOJIUPOBATh.

JInsi BBIMOJTHEHUS W3MEPEHUN YpOBHS 3BYyKa, IOCIE BKIIOYEHUS Mpubopa
nepekioyaTeneM 3, MepeKIovaTellb MOJA3YHKOBOro Tuma 4 yCTaHAaBIMBAETCS B
MOJIOKEHHUE «A» UIHU B MONOKEHHE «C».

BecoBble XapaKTepHCTUKHU MIKAIBI «A» MpeHa3HAYCHBI sl paOOThI B TUAIa30He
4acTOT 3BYKOB, BOCIPMHUMAEMbIX YEJOBEUECKUM yXOoM. [Ipu u3MepeHusix ypoBHeEH
3BYKOB OKPY’KaIOIEH cpellbl He0OXOAMMO, KaK MPaBHUIIO, BHIOMPAThH MIKATY «A», MpU
ATOM PE3yJbTaT U3MEPECHUS 3aMUCHIBACTCA C €IUHUIICH U3MEepeHUs «1BAY.

BecoBbie xapakTepucTuku MmKaibl «C» Haxoaarcs BOJM3M IUIOCKOW YacTH
YaCTOTHOM XapaKTEPUCTUKH. JTa IIKaja UCIOIb3yeTCs, KaK MPaBHIIO, JJI1 KOHTPOJIS
YPOBHEH I1IyMa, CO3/1aBa€MOI0 Pa3IMYHbIMU MEXaHU3MAMH (KOHTPOJISI JOOPOTHOCTH) U
BBISIBJICHUS] ICTUHHBIX YPOBHEH 3ByKa UCIBITYEMOT0 000pYy10BaHUs B Ab.

[Ipu nmomomu nepexirodarens 6 MOAOUpPaeTCcsl COOTBETCTBYIOUIMM Uana3zoH
U3MEpEeHul TakuM o0pa3oM, YTOObI MUHUMHU3UPOBATH JOIYCKH OTCUETOB.

Ecnu B nesom yriny nucniess Ha XKW wngunupyercss nubo 3HAUOK « A,
1160 3Ha40K « ¥ » (MHAMKATOp BBIXOZA 3a MpEAebl Juana3oHa «BBIIIE — HUXKE») 9,
TO O3TO CBHUJETEIBCTBYET O TOM, YTO BbIOpaHHBIE TMpeaenbl auanazoHa (B
neuubenax) Jau0O MPEBBIIAIOT HM3MEPEHHOE 3HadYeHue, Jubo Huxe ero. Jlus
MPOBEJICHUS JalbHEUIINX HW3MEPEHUN TMepeKiodyaTelb TMOJI3YHKOBOrO Tuma 6
HEOOXOAMMO MEPEKIIOYUTh Ha IPYToN JUAara3oH.

B 3aBUCMMOCTH OT HCCIEQyEMOIO HCTOYHUKA 3BYKOB, YPOBHM KOTOPBIX
U3MEPSIIOTCSA, MEPEKIII0YATENb BPEMEHHOTO B3BEUIMBAHUS O yCTaHABIMBAaeTCs OO B
nosioxkenne «Fasty (beictpo), mubo B monoxenue «Slowy (MeieHHO).

[Ipu u3Mepennu, MUKpO(GOH HampaBisieTcss HA MCTOYHHUK IIyMa, NMPU 3TOM Ha
JWcIiee 2 BBICBEUMBACTCS pe3ynbTaT m3Mepenus B 1b unn B 1BA, B 3aBUCHMOCTH OT
BBIOpAHHOM IIKAJIbI (COOTBETCTBEHHO, «C» U «AY).

Ecnu npu u3MepeHusix ypoBHS 3ByKa BO3HHUKAET HEOOXOIUMOCTh 3alIOMHUTH
MaKcHUMaJibHOE (TMKOBOE) 3HAUCHUE Ha JUCILIEE, EPEKII0YATENb D YCTaHABINBACTCS
B nojoxenue «Max. Hold» ¢dukcanun makcumanbHbIx 3HaueHud. [Ipu u3mMepeHusx
JOJTOBPEMEHHOM  CTa0MJIBHOCTH, TPU  MEJJICHHBIX  WM3MEHEHHUSX  IIYMOBBIX
XapaKTEPUCTUK OKPYXkarollel cpelibl, HEOOXOAUMO MOJIb30BAaThCS UMEHHO (yHKIHEH
(duKcaIu MakKCUMaJIbHBIX 3HAYEHUHN C TeM, YTOOBI HIMETh BO3MOKHOCTh OTCYETa ATUX

MaKcUMallbHbIX 3HaueHuid. [locrmenyromiee nepeMenieHUe MepeKIrYaTens B
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nonoxxenue «Fasty win B nonoxxenue «SIOW» NpUBOIUT K yTpauMBaHUIO 3HAUCHHIA,
3aIlIOMHEHHBIX B P&KUME (PUKCAITMU MaKCUMAJIbHBIX 3HAYEHUH.

Heo6xoaumo npaBuiibHO BEIOMPATh MOJI0KEHUE EPEKITIOYATENSt BECOBBIX (DYHKIUNA
(B3BEIIMBAaHUE MO IIKale «A» WU B3BelmMBaHue mo mkaie «C»). OObIMHO 3TOT
NEPEKITI0YATENb YCTAHABIMBAETCS B MOJIOKEHUE, COOTBETCTBYIOLIEE IIKAIE «A».

B nanHoli smabopatopHOM paboTe mNpW  KCCIAEAOBAaHUM  CIEKTpa IIyma
AIIEKTPOAVHAMUKA, U3MEPEHUS POU3BOAATCS KakK MO IIKaje «A», Tak U 1o mkane «C»;
NIPYU M3YYEHUM 3BYKOU3OJUPYIOIIUX CBOMCTB MaTepUAJIOB MCIIOJB3YETCS TOJIBKO IITKaa
«A» mymomepa.

[Tpu skcrumyataruu mrymomepa ATT-9000 Heo6xoaumo:

- JUIsl MUHAMH3UPOBAHUS JIOMYCKOB OTCUETOB M MPOJJIEHHUS CPOKa CITY:KOBI
Oarapeil, IpaBUILHO BHIOMPATh IUANA30H U3MEPEHUM;

- u30erarb XpaHeHus! WM paboThl IpHOOpa B YCIOBUAX MOBBIIIEHHON TEMIIEPATYpPbI
Y BJIQJKHOCTH OKPYKAFOILIEH Cpeibl B TEYEHUE JITUTENBHOTO BPEMEHHU;

- cozepkaTb MUKPO(OH CyXHM MU HE€ IOJBEpraTb €ro BO3JECHCTBHIO CHJIBHBIX

BUOpALIUA.

4.3.2. Ilopaook npoeedenusn padomul

1. O3HaKOMHTBCS C TEOPETUUECKUMH CBEJICHUSIMH O 3BYKE M IIIYMOBOM CpeJe, €
onucanusiMu resepatopa 1'3-112 ¢ 610kom ycunurens MomHocTH U mymomepa ATT-
9000, ¢ mOpsAIKOM BBITTOJIHEHHS paOOTHI.

2. IlpoBepuTh MNPaBUIBHOCTh COECOUHEHHUS W3MEPUTEIbHBIX Kabened B
7a00paTOpHON  yCTaHOBKE, TIOMECTHTh MHUKpPO(OH LIyMOMEpa B OTBEPCTHE
MJIaCTUKOBOM TpyOb! (m03. 8, puc. 13), monoxkuB Kopmyc npuOopa Ha IMOJCTaBKY;
BKJIIOYNTH TEHEPATOP U YCWIMTENb MOLIHOCTH; MPOBECTH KOPPEKTUPOBKY 3BYKOBOTO
TpPaKTa YCTAHOBKH.

JIns mpoBeneHuss KOPPEKTUPOBKH, BBICTABUTh HA reHeparope 1'3-112 3BykoBoi
curdas Hu3Kkoi yactotel ~80...100 I'u (monoxenue nepexintovaress GopMbl CUTHAJA B
TEYEHHE BCEX IKCIIEPUMEHTOB — B MOJOXKEHUH «1» — moiycuHycouzaa). Bpamenuem
PYYKH YCUJICHMS BBIXOJAHOTO HANpPSOKEHHs HA OJOKE YCUIIUTEINs MOIIHOCTHU, TOOUTHCS
MOSIBJIEHUSI OTYETJIMBO  CIJIBIIIMMOrO 3BYKa, W3/1aBa€MOr0  3JIEKTPOJNHAMUKOM.
[lepeBecTn 3agarouryro 4acTOTy Ha reHepaTope B 00JacTh BBICOKMX YacToT ~13...14
k[’ (MCTIoNb3ysl BAPUOMETP TUIABHOM HACTPOMKH U MEPEKIIFOUUB MHOKHUTEIb YacTOT B
nonoxkenne 10%). Ecimu mpu 3TOM OTCYTCTBYET OTHYETIIMBO CHIBILIMMEIA 3BYK,
YBEJIMYUTH BBIXOJHOE HANpsDKEHUE N0 ero nossieHus. [locie 3aBepiueHuss naHHON

npoucaypsbl, pydkKa YCHUICHHA BBIXOJHOI'O HAIPAXKCHUA HOJKHA HAXOAWUTHCA B
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BBICTaBJICHHOM ()MKCUPOBAHHOM TMIOJIOKEHHUU [I0 3aBEPILICHUS BCEX HM3MEpPEHUM
CIIEKTpa U UCCIIEIOBAaHUN 3BYKOM3OJISIIMOHHBIX CBOMCTB MAaTEPUAJIOB MEPErOPOIOK.

3. IlpousBectn m3MepeHUsi YpOBHEH 3BYKOBBIX JaBJICHUM (CIEKTpa IIymMa) B
OKTaBHBIX TMOJIOCAX YAaCTOT, CO3/1aBAEMBIX AJIEKTPOJIUHAMHUUYECKUM UCTOYHUKOM 3BYKa,
B CJIEAYIOILIEH MMOCIEN0BATENbHOCTH:

a) BbICTaBUTh Ha  reHepatope [3-112 nmepBoe w3  3HAYEHHUU
CPEIHETCOMETPUYCCKUX YaCcTOT B OKTaBHBIX Tojiocax (63 wmm 125" I'm). IIpoBectn
U3MEpPEHUS YpPOBHSA 3BYKOBOI'O JaBJCHHS, CO3[]aBAEMOrO JJIEKTPOJUHAMUKOM,
BkiaounB mymomep ATT-9000 B pexume «Slowy» (Menmnenno). W3mepenus
POU3BECTH MO mKanaM «A» u «Cy, 3aHOCS pe3ysbTaThl B Ta0. 8;

0) moouepénHo BbICTaBIsAsE Ha reHepaTope [3-112 mocnenyromue 3HaAYCHUS
CPEAHEr€OMETPUUECKUX YACTOT B OKTABHBIX IMOJI0CAX (MCIOJb3YsI BAPUOMETP IJIABHOM
HAaCTPOUKH M TEPEKIIoYaTelb MHOXHUTEIS YacTOT), MPOBECTH H3MEPEHUS ypOBHEM
3BYKOBOI'O JaBJIEHUS, CO3JaBa€MOI0 3JEKTPOJAMHAMHKOM, B pEXUME LIyMOMepa
«Slow» (Menmenno). M3mepenuss mpousBecTd 1o mikamam «A» u «C», 3aHOCS
pe3yabTaThl B Ta0. 8;

Taoauna 8

Pe3ysbTaThl H3MepeHUil YPOBHel 3BYKOBBIX JaBJICHHH (CIIEKTPa 1IymMa), CO31aBaeMbIX
3J1eKTPOJAMHAMMYECKHM HCTOYHUKOM 3BYKA

YPOBHI/I 3BYKOBBIX 3Havyenusn CPEAHETCOMETPHYCCKHUX YACTOT B OKTABHBIX I10J10CaX, I'o

AaBjieHui, L, ob 63" | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | 12000°

Ilo mkajue «C» mymomepa

ITo mxaJjie «A» mymomepa

PasnocTh mokaszanui

* Ilpumeuanue: eciiu M0CJe KOPPEKTHPOBKH 3BYKOBOI0 TPAKTA, JEKTPOAHHAMHUK HA 4aCTOTE
63I'ny He M3aaeT OTYETIMBO CJABIIIMMOIrO 3BYKa, MEpBOe HM3MepeHHe NMPOBOAAT HA 4YacToOTe
125T'u, a B KayecTBe BOCHMOH H3MEPUTEIbHON TOYKHM HCHOJb3YIOT JAONOJHUTEILHYIO
«IOJYOKTaBHYI0» 0TMeTKY 12KkI'W, T.K. B mocaenyomeit okrapHoi Touke 16xI'n, kak npasuJo,
B030Y:KIeHHUS IEKTPOAMHAMHUKA B 00/1aCTH CJABIIIMMOCTH He MPOUCXOIUT.

B) IO TaHHBIM Ta0JI. 8 MOCTPOUTH rpaduKy criekTpa mryma mo mkaine «C» — Lp =
f (f, Tu) u mkame «A» — Lo = f (f, I'n), cozmaBaeMoro 3JaeKTPOAMHAMHUYCCKUAM
HMCTOYHHKOM 3BYKA;

I') TIOCTPOUTH B ATOW KE€ CHUCTEME KOOPJWHAT KPUBYIO MOPOTa CIBIIIMMOCTU
YEJIOBEUECKOTO yXa M0 Pa3HOCTSAM 3HAUYCHU, M3MEPEHHBIM 110 1mKanaMm «C» u «A» (Lp
—La) =f (f, T'm). CpaBHHTB €€ ¢ KpHBOUW TIOpOTa CIBIIIMMOCTH Ha pHC. 7.

5. IlpousBecTn WuCCIEAOBaHUS 3BYKOM3OJIUPYIOIIUX CBOWCTB Pa3TUYHBIX
MaTEepUajoB, B CIEIYIOIIEH MOCIe0BaTEIbHOCTH:

a) BbICTaBUTh Ha  reHepatope [3-112  nepBoe w3  3HayYeHUN
CPEIHETeOMETPUICCKUX YaCTOT B OKTaBHBIX Tojiocax (63 wium 125" I'm). IIpoBectn
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MU3MEPEHUS] YPOBHEH 3BYKOBOTO JaBJICHUS B pexkume mrymomepa «Slowy (MeaneHHo)
o mKajie «A», MooYepE&aHo MoMeIIasi B Mpope3b TPyObl TaOOpaTOPHON YCTaHOBKHU
oOpaslbl  MEPEropoiok U3  HUCCIEAYEMBIX 3BYKOM3OJUPYIOIIMX  MaTEpHUAaJIOB.
PesynbTaThl u3MepeHuit 3aHecty B Tad1. 8;

0) moodepémHo BEICTaBisAsl Ha reHepatope [3-112 mocnemyromme 3HaYEHUS
CPEIHET€OMETPUUYECKUX YACTOT B OKTABHBIX IOJIOCAX, POBECTH U3MEPEHUS YPOBHEN
3BYKOBOT'O JABJICHUSI HA TE€X XK€ PEKUMaAx IMIYMOMEpPA, MOOYEPENHO MOMElas B
npope3b TpyObl JIaOOpaTOPHOM YCTAHOBKH OOpasIlbl MEPEroOpoAOK M3 HCCIEIYyEMBIX
MaTepHaJIOB Ha KAXK0M U3 4acToT. Pe3ynbTaThl M3MEepeHuil 3aHecT B TabI1. 9;

Taoaunma 9

Pe3yabTaThl H3MepeHNH YPOBHeH 3BYKOBBIX 1aBJIE€HU C HCIIOJIb30BAHUEM
3BYKOHM30/IMPYIOLUX MaTepPHAJIOB

YpoBHU 3BYKOBBIX 1aBJieHuil L, 1IBA, B OKTaBHBIX moJ10Cax
Marepuan neperopoaku €O CpeAHereoMeTpMYeCKMMHU YacToTamu, I'u.

63" | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | 12000°

JCI

Ilenomaacr

ITopoJsion

PIIM

B) pacCcyMTaTh 3BYKOM3OJIHUPYIOIIYIO CIIOCOOHOCTH MEPETOPOIOK M3 Pa3THUHBIX
9Kp __ | 0e3.9kp IKP.
marepuanioB R =L, — L™ s OKTaBHBIX TOJIOC YacTOT HOPMHPYEMOTO

JMana3oHa, MoJb3ysCh TaHHbIMU Tab. 8 u 9.

OoparuTe BHUMaHue! Eciu npenocTaBieHHbIC JJISI UCCIEIOBAHUS OOpasiibl

MEPErOpOJIOK U3 PA3NMYHBIX MAaTEPUATIOB UMEIOT Pa3HyIO TOJIIMHY, HEOOXOIUMO MpHU

pacueTre 3ByKOM3OJUPYIOIIEH ClTOCOOHOCTH MPUBECTH MX K eauHoi TosmmHe 100 M,

6e3.9K] 9K o o
YMHOXasd pPa3HOCTb (I—| P — Li p) Ha IIOIIPAaBOYHBIN KOB(b(bI/IHI/IeHT, PaBHbIN

otHomieHuto 100 (MM) K peaibHOM TOJIIIMHE MEPETOPOAKH B MUJUTUMETPAX;

Tadanua 10
PesyabTaThl pacyeToB 3ByKOM30JMPYIOLIEH CIIOCOOHOCTH MATEPHAJIOB
3BYKOM30/IMPYIOIIAS] CIIOCOOHOCTH NEPEropoAoK M3 Pa3IMYHbIX MATEPHAJIOB,
Marepuan op
CDErODOIK R, nBA B OKTaBHBIX I10JI0CaX CO Cpe/IHereOMeTprHYecKMMH YacTtoTtamu, ['n.
neperopoaKku - *
perop 63 125 250 500 1000 2000 4000 8000 12000
JACII
ITenomacr
IHopoaon
PIIM

r) no AaHHbIM Tab. 10 mocTtpouth rpaduku 3aBUCUMOCTU 3BYKOU3OJUPYIOIIEH

CTIIOCOOHOCTH MEPETOPOIOK M3 Pa3IMYHBIX MAaTEpUAIOB OT yacToThl R =T (f, I'y);
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,Z[) CACJIaTh BBIBOABI O TOM, KaKkou M3 HCCIICAO0OBaHHBIX 06pa31103 MaTCpUuaJIOB
06J1a11aeT HaWJIy4IIUMHU 3BYKOHU3OJINPYIOIMUMHA CITOCOOHOCTSIMH B 00JIaCTH HU3KUX,

CPCOHNUX U BBICOKHUX 3BYKOBBIX HACTOT.

4.4, KoHTpoOJIbHBIE BONIPOCHI
1. Yro takoe 3Byk? KakoB quana3zoH 3ByKOBBIX KOJIEOAHUI IO 4aCcTOTE?
2. YTo Takoe 1IyM, U KaK OH BIIMSIET Ha OPraHu3M 4ejoBeKa?
3. Kakue gusnueckue BeTUINMHBI XapaKTEPU3YIOT 3BYK?
4. Kak nmozpa3fensior IyMbl 10 IPOUCXOKIEHUIO, TI0 CIIEKTPAIbHBIM U BPEMEHHbIM
XapaKTepUCTUKaM?
5. Ilouemy nns OUEHKM BOCHPUSTHS IIYMOB  YEJIOBEKOM  HCIOJB3YETCS
norapupmMuueckas mkaia ypoBHed (B Ab)? MOXHO JIM NPUMEHUTH ISl OLEHKH
pa3MepoB OOBEKTOB, BUIAMUMBIX HEBOOPYKEHHOMY 4YEJIOBEUECKOMY IJIa3y, LIKAIy
ypoBHeH B 1b?
6. Kak HOpMHUPYIOTCSI ITyMBI?
7. Yrto o3HavaeT usmepeHue myma B 1bA?
8. UTo Takoe OKTaBa U «IPEJCIbHbII CIIEKTP»?
9. HazoBUTE OCHOBHBIE METO/IbI CHUKEHUS IIyMa.
10. B 4ém cymnIHOCTh METOa 3BYKOU3OJISAIIAN?
11. Yto Takoe KO3(pPUIIMEHT 3BYKOIIPOHUIIAEMOCTH?
12. B uém cymHoCTh METO/1a 3BYKOTIOTJIOIICHUS?

13. Yto Takoe kod(pPHUITMEHT 3BYKOIOTIOMICHHS ?
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V. JlabopaTopHas padora Ned. IOHU3UPYIOILIUE U3JTYUYEHUSA U
SAIIUTA OT HUX. JOSUMETPUA PAINAIIMOHHOI'O ®OHA U
MCTOYHHUKOB PAJIMOAKTHUBHBIX U3JIYUEHUM

5.1. Hean padoThi

1. HW3yuenue o0Oy4arOmMMHCS OCHOBHBIX TEOPETHUUYECKUX CBEICHUI 00
MOHM3UPYIOUINX M3IYYCHHUSIX, WX OHOJOTUYECKOM BO3IACHCTBHH, O BEPOSTHBIX
MCTOYHUKAX paJvalliy Ha MPOU3BOJACTBE M B OBITY, MPUHIUIAX OLIEHKH OMAaCHOCTH,
METOJMKaxX pacueTa U HOPMHUPOBAHMS, METOAAX 3allIUThl U CIIOCO0AaX pErucTparuu
MOHU3HUPYIOIINX U3ITYUCHUH.

2. O3HakoMJIEHHE OOYYaroIIMXCS C YCTPOMCTBOM U MOPSIKOM NPUMEHEHUS
UMEIOIINXCS PAANOJ03UMETPUUECKUX TPUOOPOB.

3. TlonyyeHue oOy4arOmUMHCS TPAKTUYECKUX HABBIKOB MO OOpAIIECHUIO C
YKa3aHHBIMH MPUOOpaMU, U3MEPEHUIO U OlleHKE ()OHOBBIX 3HAUCHHI MOHU3HPYIOIINX
U3ITyYeHU N, U3MEPEHUIO N3ITyUYeHUHN OT PATUOAKTUBHBIX HCTOYHHUKOB.

4. IlpuobpereHne oOydarOIIMMUCA NPAKTUYECKUX HABBIKOB IO pacuery H
OLICHKE SKBUBAJICHTHBIX M HKCIO3UIMOHHBIX 103 MOHU3UPYIOUIUX H3IYYCHUH IS

IIcpCoHalia 1 HACCJICHUA 110 HOpMaM paHHaHHOHHOﬁ 0Ce301acCHOCTH.

5.2. O0mme TeopeTHYecKHe CBeIeHUs 1 OCHOBHbIE MOHATHS 00 HOHM3HPYIOLIHX
U3JIyYeHUSIX U PAHANUOHHON 0e301MacHOCTH

N panmoakTUBHOCTh, W COINYTCTBYIOUIUME €U HOHU3UPYIOIIME U3ITy4YECHUS
IIPUCYTCTBOBAJIIM B KOCMOCE C MOMEHTa 3apOoKIAeHUs BcCeneHHOM, T.€., KaK CUHUTaeT
COBpPEMEHHasi Hayka, ¢ MoMeHTa bonbmoro B3peiBa. Ha 3emiue Xu3Hb Takke
pa3BuUBaJiach Ha (POHE MOCTOSIHHO CYIIECTBYIOIIECH pajualuy, Kak OJHOIO U3 MHOTHUX
€CTECTBEHHBIX (DAKTOPOB OKPYKAIOIIECH Cpe/Ibl.

Korpa ceronHs roBopsIT O paauallMOHHOM 3arps3HEHUM, €ro OMAacHOCTU Jis
YeJI0BEeKa, MOJPa3yMEBAIOT, MPEXKAE BCEro, Ty <«JI00aBKY» K CYIIECTBYIOIIEMY
€CTECTBEHHOMY DPaJHOAKTUBHOMY (OHY JOMOJTHUTEIBHOM JI03bl M3IY4YEHUS OT
VCKYCCTBEHHBIX MCTOYHUKOB B PE€3YyJbTaTE HCIIOJIb30BAHUS YEIOBEKOM PA3IHYHBIX
MAaTEPUAIIOB U YCTPOUCTB.

[TockonbKy 4enoBeK JIMIIEH OPraHOB YyBCTB, KOTOPHIE CIIOCOOHBI pearupoBaTh
Ha MOHM3UPYIOIINUE U3IIy4YeHHs, 10 OTKphITHS B 1895 rogy B. Pentrenom X-nyuei,
Ha3BaHHBIX €ro HWMEHEM M, TroAoM Tmo3xke, A. bekkepeneM NPOHUKAIOIIETO
PaAMOAKTUBHOTO M3JIYYEHUsl COJIEH ypaHa, O HUX NPAKTUYECKH HUYEro He ObuIo
u3BeCcTHO. Jl0 cUX MOp MHEHUS PSJOBOrO OOBIBATENS MO MOBOAY 3TUX «HEBUAUMBIX U

HCCIIBIIINMBIX» nyqeﬁ HaI10JIHCHBI MI/I(baMI/I H JTOCYKMMHU JIOMbBICJIaMU.
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B  nannoit naGopartopHoit paGoTe oA ciIOBOM  panudanus  Oynaer
MOJIpa3yMEBAThCsl BIOJHE KOHKPETHOE HA3BaHUE — UOHUZUpYIOUjee usiydeHue.
Panuanus siBisieTcss MOHU3UPYIOIIEH B TOM cllydae, €Cjd OHa CIIOCOOHa pa3pbIBaTh
XUMHUYECKUE CBSI3U MOJIEKYJI B BEUIECTBE, BbI3bIBas B HEM XUMUYECKUE U3MEHEHUSI.

CBer, paMOBOJIHBI, TaK K€, KaK U pagualMoHHOe (MHppaKpacHOe, CBETOBOE U
ynbpTpaduoneroBoe) temwio or ConHIA, TOXE MPEACTABISIIOT COOOW Pa3sHOBUIAHOCTH
paauaruu. OJHAKO OHM HE BBI3BIBAIOT NOBPEXKICHUW IyTEM HWOHU3ALMH, XOTH,
KOHEYHO, MOTYT OKa3blBaTh XUMHUYECKHE U Ouosnorudyeckue d>PQekTvl, eciu
MHTEHCUBHOCTD UX BO3JICHCTBUS BEJIHUKA.

K npumepy, coHEUHBIN 0KOT — CIEJCTBUE NMEepe0odIydeHHs] KOXKHU B pe3yJibTare
BO3JICUCTBHUSI HMH(PPAKPACHOTO, CBETOBOIO U YJIbTPA(PHUOJIETOBOTO H3IyYEHUsS Ha
BEPXHUU CIIOM KOXH.

[IprunHOM aHEMUU W APYTUX HAPYLIEHUH B CEPAECYHO-COCYAMCTONW W HEPBHOU
CUCTEMax Yy 4YeJOBEKa MOTYT ObITh [JIMTENIbHbIE BO3JEHUCTBHSI MOBBILIEHHBIX 03
U3ITyYeHU N PaaroYacTOTHOTIO, 0COOEHHO CBEpPXBBICOKOYACTOTHOTO,
AJIEKTPOMArHUTHOTO U3JY4YEHUs, COMPOBOXKIAIOUIEr0 padOTy MHOTMX YCTPOMCTB
(TenepaguornepeaIIUX LEHTPOB, PagUOJOKAaTOPOB, CHUCTEM COTOBOM  CBS3H,
onrToBBIX CBY-T1eueii u T. 11.).

VYKa3zaHHbIE H3JIYYEHHS] TAK)KE HMEIOT JJIEKTPOMAarHUTHYIO MPUPOIY, HO B
OTIMYHE OT JJIEKTPOMATHUTHBIX HOHU3HUPYIOIIUX PEHTTCHOBCKUX M Y-M3JIy4CHUH,
PAaouosoInbl, ceem, UHGpaxpacHoe u yibmpaguonremogoe usiyueHus OMHOCAM K
HEUOHUZUPYIOUUM.

K sHepreTuyeckuM BOJIHOBBIM, HO YX€ MEXaHWYECKHM IO CBOEW MpHUpOJE,
OTHOCATCA M  IIyMOBBIE  BO3ACHCTBUS  (aKyCTHYECKHE  MEpeoOTydeHHUs ),
paccMOTpeHHbIE B TabopatopHOi pabote Ne3 HacTosIIIEro NpakTUKyMa.

ABTOp 3THX CTPOK pacCUMTHIBAET, YTO JaHHYIO pabOTy OyayT BBINOJHATH
JOCTAaTOYHO TOATrOTOBJIEHHBIE CTAPUIEKYPCHUKU TEXHUYECKOTO BY3a, 3HAKOMBIE C
OCHOBaMH JJIEKTPOJAMHAMUKH U SAEPHON (U3HKH, MOITOMY Cpa3zy MEpexoauT K
TEPMHUHOJIOTHH PaJMallMOHHON 0e30macHOCTH. TeX, KTO HE YBEpPEH, B CBOUX 3HAHMSIX,
OTCBUIAI0 K TEM pazfiesiaM IIKOJBHBIX U BY30BCKMX YYEOHHUKOB (DM3HUKH, B KOTOPBIX
u3naratorca Tembl: «CTpoeHne aroMa», «DJIEMEHTApHbIE YacTULb), «SIBlIeHHE
paanoaktuBHOCTH» W «lllkana snekrpomarHuTHBIX BOJHY». OpueHTupoM miga Bac
MOYXHO CUMTATh MOCJIEAHUN KOHTPOJIbHBIA BONPOC K JaHHOMU JlabopaTopHOM padoTe, B

KOTOPOM UJET peUb O «HEPAAUBOM CTYACHTEY.

5.2.1. Ocnoenvie mepmunsl, onpedeieHus U XapaKmepucmuku UOHUIUPYIOUWUX

U3y4eHuil
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Honuzayuei TpUHATO HA3bIBATh AKT pa3/IeJICHUsl SJEKTPUUYECKA HEHUTPaTbHOTO
aToMa Ha J[B€ MPOTHBOIMOJIOXKHO 3apsKEHHbBIE YaCTHUIIbl: OTPULATEIBHBIA 3JIEKTPOH U
MOJIOKUTEIbHBIA NOH.

Honusupyrowee uznyuenue — U3INy4eHUE, SHEPTUS KOTOPOTO JIOCTATOYHA IS
MOHM3AIMK  00NMydyaeMoOl  cpenbl, HWHBIMH  CJIOBaMH, JI000€  H3Iy4YCHHE,
B3aMMOJICCTBHE KOTOPOTO CO CPEIOW MPUBOAWT K OOpPa30BAHUIO IIICKTPHUCCKHUX
3apsiIOB pa3HbIX 3HAKOB.

H3omon — XUMHUYECKHUH JIEMEHT, SJIPO aTOMa KOTOPOTO COJIEPKUT OJAMHAKOBOE
YHUCJIO POTOHOB, HO PA3IMYHOE YUCIO HEUTPOHOB. HyKnuod — BUJ aTOMOB C JaHHBIM
YHUCJIOM MPOTOHOB U HEUTPOHOB B si/Ipe, XapaKTEPU3YIOIIUICS MAacCOBBIM yucioMm M
(aToMHOI1 Maccoil) U aTOMHbBIM HOMEpPOM Z (paBHBIM KOJIUYECTBY IMOJOXKUTEIHLHO
3apsHKEHHBIX YaCTUIl — POTOHOB B SIJIPE JAHHOTO aToMa).

[Ipouiecc camonpou3BOIBHOIO paciaja HEeCTaOMIBHOIO HYKJIWJA Ha3bIBaeTCs
pPaIMOaKTUBHBIM  pacrajgoM (paJuoaKkTUBHOCTBIO), a caM TaKoW HYKIUJ —
PaouoHyknuoom. PaguoakTUBHOCTh — 3TO MPOIECC CAMONPOU3BOJIBLHOTO BBIJCICHUS
SHEPrUM C TMOCTOSHHOW CKOpPOCTBIO, MPUCYHIEH JaHHOMY BHUAY PaJUOHYKJIHIOB,
CONPOBOK/IAOIIEECS MPEBPALIEHUEM HEYCTOMYHMBOTO HYKIUAA B APYroll HYKIHJ C
HCITyCKaHWEM MOHU3UPYIOLIET0 U3TyUCHHUS.

B pesynbTaTe paguoakTUBHOCTH W HMOHM3ALUM BO3HUKAIOT TPU OCHOBHBIX,
«KJIACCUYECKUX» BHJla U3JIydYeHHs: anb(a-usnydyeHue, OeTa-u3iayyeHue, TIaMma-
M3JIy4YeHHUE, a TakKe€ HMEET MECTO HECKOJIbKO OTJIMYHOE OT BBHIIICHA3BAHHBIX,
cnienupuuecKkoe peHTTeHOBCKOE U3IIyYeHHUE U, HEPEIKO, BhIJICTICHUE HEUTPOHOB.

UTo e MpeACTaBISIIOT COOOM ATHM M3Iy4YEHUsS, U KAKOBBI OCOOEHHOCTH HX
B3aMMOJCHCTBUA C BEIIECTBOM?

Anvgha-uznyuenue (a-uacmuysl), oOpasyroiieecs: Ipu o-pacrnaje, nIpeacTaBisioT
coboit motok simep remust (He) ¢ atToMHOM Maccoir 4 = 4 U aTOMHBIM HOMepoM Z = 2,
T.e. oOmamaromui 3apsgoM «+ 2». BcenemctBue OONBINON  MOHU3HUPYIOIICH
CIIOCOOHOCTH, TIPOOET (-4acTUIl OYEHb MaJl: B BO3JIyX€ OH cocTaBiisieT He Oomee 10 cm
u 10 0,1 MM B OMOJIOTHYECKHMX TKaHSIX (PKUBOU KJIETKE); O-YACTHUIIHI TMOJIHOCTHIO
MOTJIONIAETCS TUCTOM OyMaru.

[Io sTOM mpuUuYMHE, C TOYKU 3PEHUS BHEIIHErO0 OOJYyYECHHUS (-4aCTUIIbl HE
MPEACTABISIIOT ~ ONAaCHOCTH IS 4YelOBeKa, 33  HCKIIOYEHHEM  CIy4yaeB
HETOCPEJCTBEHHOT0 KOHTAKTHOTO BO3JEHCTBUSI WX HA KOXKHBIC TOKPOBBI Tella U
CIU3UCTyI0 00070uKy Tia3. OIHAKo MpW TOMAJaHWM WX BHYTPh OpTraHW3Ma C
BO3yXOM, IIUILIEW U BOJON OHU MOT'YT OKa3aTh CYLIECTBEHHOE MOPAXKAIOIIECE ACHUCTBUE

Ha CIIM3UCTYIO0 OOOJIOUKY KEITyJKa W Jpyrue opraHbl (BCIIOMHUM HAIIyMEBIIYIO B
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koHIle 2006 roga UCTOPUIO CO CMEPTHIO OTCTaBHOTO cOTpyAHHUKa DCBH JIMTBUHEHKO B
JIoHJTI0HE, KOTOpPYIO CBSI3AJIM C OTPABJICHUEM €ro PaguoOM30TONOM MOJOHMSI-210 —
UCTOYHUKOM 0-HaCTHII).

bema-uznyuenue (f-uacmuywt) — BBICOKOIHEPTCTUICCKHUE IEKTPOHBI — YACTHUIIBI

C oTpuLaTeNbHbIM 3apsgoMm (—1), maccoir B Macchl IIPOTOHA (sAapa aroma
Y 1% 1836 p P

BOJI0PO/1a), 00NaIAI0IME B COTHU Pa3 MEHbLIEH HOHU3UPYIOLIENH CIOCOOHOCTBIO, YEM
o-yactunia. BeneacrtBue 3TOro OHM pacnpocTpaHsitoTcs B Bozayxe a0 10-20 M, B
nepeBe — A0 2,5 MM, B alllOMUHUM — 70 1 MM, a B OMOTKaHU — Ha TIyOUHy 5-7 MM.
CKOpOCTh MX pachpoCTpaHEHHs pa3uyHa U 3aBUCUT OT dHEpruu [-yactun. Onexna
YeJIoBeKa MOYTH HAIOJIOBUHY OCHa0MseT ACHCTBUE f-U3Ty4YEHHUS; OHO MPaKTUYECKU
MOJHOCTBIO TIOTJIONIAETCS OKOHHBIMM WM aBTOMOOWJIBHBIMU CTEKJIaMH, OOpTOM
aBTOMAIIIMHBI U JIIOOBIM METAUIMYECKUM DSKPaHOM TOJIIHUHOW B HECKOJBKO
MIJUIMMETPOB. HO mNMpH KOHTAKTE€ C KOXHBIMH MOKPOBAMU W TMONAJAaHUA BHYTPb
OpraHu3Ma OHU TAK)KE OIMACHBI, KaK U (-U3JIyYCHHE.

Kak a-, Tak u f-u3inydeHus, OTHOCSTCS K T.H. KOPNYCKYIAPHbIM NOHUZUPYIOIIIM
M3JIYYEHUSM, MOCKOJbKY COCTOSIT M3 YacTHUIl, UMEIOIIUX Maccy MOKOsA (MX 3HEPrus
OTIpeIeNIsIeTCs TI0 U3BECTHOM U3 Kypca (uzuku popmyiie KWHeTUUeCKon sHepruu E =
mv
2 )

YenoBeky AOBOJIBHO YaCTO IPUXOJIUTCS UMETH NIEJIO» U C KOPIYCKYJISIPHBIM

HeUmMpOHHbIM U3TYYeHUueM, TPEACTABISIONIMM CO00M TMOTOK TEIJIOBBIX U OBICTPHIX
HEUTPOHOB, BBIJCISAIONIUXCS, HAMpUMEpP, MPU LEMHBIX SACPHBIX peakiusx (B
peaKkTopax W MpHU B3pbIBaX aTOMHBIX 3apsA0B) U 00JaJa0IINX CI1a00i HOHU3UPYIOIIEH
(13-3a OTCYTCTBUS 3aps/ia), HO OOJIBIIION MPOHUKAIOIIEH CIOCOOHOCTHIO. BeTpeuaroTest
U ApYrue BUJIbI KOPIYCKYJSIPHBIX U3JIYYE€HUN — IPOTOHHOE, MO3UTPOHHOE, ME30HHOE,
U3 TSKEIIBIX MUOHOB U T. [I.

l'amma-uznyuenue (y-nyyu) COCTABIASICT 4YacCTh IIKAJIbl AJIEKTPOMArHUTHOTO
CIIEKTpa, T.€. OTHOCHUTCS K BBICOKOYACTOTHBIM D3JICKTPOMArHUTHBIM  BOJIHAM,
paclpoCTPAHSAIONIMMCSI CO CKOPOCTBIO CBETA, HWMEIOIIMM JUCKPETHBIM CHEKTP
(M3MyYeHrue MPOUCXOIUT OTACIBHBIMU «IOPIHUSIMUY» 0€3 MacChl MOKOS — KBAaHTaMHU
sHepruu, ompeaensemoir ¢opmymoir Ilmanka E = hv = hc/l). Ono obGmagaer
OTHOCUTEILHO HEOOJBIION MOHUZHPYIOIIEH CITOCOOHOCTHIO (B THICSYM Pa3 MEHBIIEH,
YeM Yy @-U3JTy4€HHs), HO CIOCOOHO MPOHUKATh TIyOOKO B BELIECTBO M MPOXOJUTH
CKBO3b 3HAUMTEJBHBIC TOJIIM MATEPUAIOB, COTHA METPOB B BO3AYIIHOH CpEIE;
CBOOOJ/IHO MPOHUKAET CKBO3b OJICKIY, TEJIO YeJOBEKa, 32 YTO €ro 4acTO Ha3bIBAIOT
NPOHUKAIOMUM. 3aJepKaTh €ro MOXXET JHIIb TOJICTas CBHUHIIOBAs WU OETOHHAas
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mMTa. boJbIIoi MNpOHMKAKIIEH CHOCOOHOCThIO O00JIAIACT U PEeHMeeHOBCKOe
usyuenue, COCEJCTBYIONIEE C y-U3JIyUYEHUEM B AJIEKTPOMATHUTHOM CIIEKTpe (MMeeT
MEHBIITYI0 YaCcTOTY, & 3HAUUT, MEHEE SHEPTeTUYHBIC KBAHTHI).

[Ipotiecc paaroakTUBHOTO pacnaja MPOUCXOIUT ¢ TOCTOSHHOW OTHOCUTEIHHON
CKOPOCTBIO, TIPHCYIIEH JaHHOMY BHAY pPaAUOHYKIWIOB. Bpems, 3a KkoTopoe
pacnagaeTcs B CpPEIHEM IIOJIOBHHA WMEIONIUXCS PATUOHYKINIOB, Ha3bIBACTCS
nepuooom noaypacnaoa (Ti2). X0Ts BCe paaHMOHYKJIH/IbI HECTAOMIBHBI, OJHH U3 HHUX
OoJee HecTaOWIbHBI, YeM Apyrue. Hanpumep, npoTaktuHuii-234 pacnagaeTcsi MO4TU
MOMeHTaJIbHO (T12= 1,17 MunHyTHI), a ypaH-238 — oueHb memyieHHo (T12 = 4,47 mup.
JeT).

KonmdecTBo pacmamarommxcs pagdoOHYKIHIOB B BEIIECTBE OINMPEACISIIOT
TepMHHOM axkmusnocms (A). EQuHWIBI W3MEpEeHHs AKTHBHOCTH pPaJHOaKTHBHBIX
BemecTB — kiopu (Ku) u bexkepens (bx). Uucnennomy 3HadeHuto aktuBHOCcTH 1 Ku
MPUOJIM3UTEIIFHO COOTBETCTBYET aKTHBHOCTh | T pajus B paBHOBECHUHU C MPOTYKTAMHU
ero pacnaga. 3a macmrad enuuuikl 1 bk mpunst 1 pacmag B cekyHay. Mexmy
eIMHUIIAMU aKTUBHOCTHU CYIIECTBYET clieayromias B3aumMocBsizb: 1 Ku = 37 mupa. bk,
1 bk =1 pacm./c.

[ToHsiTHE aKTUBHOCTH HUYETO HE TOBOPUT O BHUJE PATUOAKTUBHOTO W3TyUCHUS
WM O BEJIMUMHE €r0 DHEPTUH, a YKa3bIBaeT JIUIIL YHCIIO aTOMOB, PacIaalolIuxcs B
cexkyHay. bonee Toro, oquHaKoBas aKTUBHOCTH Pa3IUYHBIX PATNOAKTUBHBIX BEIIECTB
HE TO/IPa3yMEeBAeT OJIHY U TY K€ CTETICHb MOPAKEHHS] OMOJOTUYECKUX TKaHel. Pa3Hbie
BU/JIbI U3IIYYCHHUI COMPOBOKIAIOTCS BHICBOOOXKIEHUEM Pa3HOTO KOJMYECTBA SHEPTUU
U 00JaJar0T pa3HOW MPOHUKAIOMIEH CIOCOOHOCTHIO, IMOATOMY OHHM OKa3bIBaIOT
HEOJMHAKOBOEC BO3JICHCTBHE HA TKAaHW JKUBOTO oOpranm3Ma. KoJandecTBEHHYIO
XapaKTEPUCTUKY W3ITyYeHHs, OOBIYHO HA3bIBAEMYIO 00301, W3MEPSIOT B BEIWYMHAX
DHEPTUH, TIOTJIOIICHHON TKaHSIMH OpPTaHU3Ma.

PasnuuaroT  nocrowenuyro,  IKCHO3UYUOHHYIO W IKBUBANEHMHYIO  JO3bI
U3ITy9CHHUS.

loenowennas 0o3a /| — KONWYECTBO OJHEPTUU W3IYUYCHUS, MOTIJIOMICHHOE
SAMHUIIEH Macchl 00JydaeMoro BeriecTBa. EquHUIIBI n3MepeHus TOTIIOMEHHOM 1035
—Ipeii (I'p) u pao. 1 pan =100 spr/r, 1 I'p=1 Hx/kr, 1 I'p = 100 pan.

Oxkcnosuyuonnas 003a [ — monHbll 3apsg dQ WOHOB OAHOTO 3HAKa,
BO3HHMKAIOIINK B BO3yXe MPHU MTOJJTHOM TOPMOXKEHUHU BCEX AJICKTPOHOB, KOTOPHIE OBLTH
oOpa3oBaHbl ()OTOHaMU B MajioM OObeMe BO3]yXa, JCJICHHBIH Ha Maccy BO3AyXa B
3ToM 00beme dm. MHbIMH cl1OBaMH, /[, — 3TO KOJMYECTBEHHAsI XapaKTEPUCTHKA MOJIS

HOHHU3UPYIOHICTO MU3JIYUYCHHA, OCHOBAHHAA Ha BCIIMYHMHC HOHH3AIIMU CYXOI'0 BO3yXa
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npy HOpMaIbHOM atMochepHOM naBieHud. Eaununamu usmepenus sasistorcs: B CU
— KyJIoH Ha kuiorpamm (Ki/kr) u BHecUCTeMHasi, HO YacTO MPUMEHsIeMast, — peHmeeH
(P). Jlo3a 1 P cooTBercTByeT npumepHo 1 mMipa. map noHoB B 1 cm® Bosayxa. Jlo3a 1 P
HakarumBaercs 3a 1 4 Ha pacctosHuM | M OT MCTOYHMKA paaus maccod 1 T, T. e.
aKTUBHOCTHIO npuMepHO 1 Ku.

OtnenpHble BUABI M3IYYEHUM OTIMYAIOTCS JIpyr OT JApyra pas3iMdyHON
CIIOCOOHOCTBIO TOBPEXKJAaTh TKaHW OpraHu3Ma. PaBHbIE TOTJOIIEHHBIE 03Bl HE
00s3aTeIbHO JTOJKHBI BBI3bIBATh OJIMHAKOBBIE Ouonorudyeckue 3pdextsl. OOBIYHO MpU
OJINHAKOBOW BEJMYMHE IMOTJIOMIEHHON J103bl PEHTICHOBCKUE JIYUH, Y- U f-U3ITyUyeHUE
BBI3BIBAIOT MEHBIIINE MOBPEKACHUS MO CPABHEHUIO C MOTOKAaMU MOHOB. HelTpoHHOE
W3JIy4YCHUE 3aHUMAECT MPOMEXKYTOUHOE MOJIOXKEHUE. [103TOMYy, TTpM OJHOM M TOM Ke
MOTJIONIEHHON J103€ paauoOuonoruyeckuit 3(pdekT TeM Bbillle, YeM IUIOTHEE
MOHU3ALIUS, CO3/IaBAEMasl U3TyUYECHUEM.

Jnsd  KOJIWYECTBEHHOM OLEHKHA JTOTO BIMUSHUSA BBOJUTCS «IIEPEBOTHO
KOO PUIIMEHT OTHOCUTENTHHON OHoJoTHYecKOd S(PPEKTUBHOCTU U3IYUYEHUS, WIU
koapuyuenm rauecmea (K) wanyuenus. KoadduimeHT kadecTBa KaKOro-jimbo
U3IIy4eHHS] — YUCJICHHBIN KOA(hOUIIMEHT, KOTOPBIN YCTaHABIMBAECT HEKUIl SKBUBAJICHT
MEXy Pa3IMYHbIMU BUJAMHU W3JIYYEHUM M PaBEH OTHOIICHUIO TMOTJIOIIEHHOW 03bI
ATAJIOHHOTO M3JIy4eHHs (MPUHATO PEHTTEHOBCKOE H3inydeHue c¢ sHepruer 180...250
k3B), BbI3bIBalOLIEH ONpeNeNeHHBI paguoOuonorndeckud 3pdexr, K 1o3e
paccMaTprUBaEMOT0 M3JIy4Y€HHUs, BBI3BIBAIONICH TOT XKe Ouonorudeckuii 3¢ QeKT.
Kosddumment kauectBa moHu3Mupyromero uznydeHuss K MoXeT MEHSThCs oT 1 s
PEHTIEHOBCKOTO W y-u3iydeHus, 10 20 mis a-gactun (mogpodbHee cm. tadm. [13.2 B
npui. 3).

Mepoit  OMOJIOTMYECKOTO  BO3ACHCTBUSI  KaXXJOTO BHUJA PaTUAIMOHHOIO
OONTydeHHUs CIYXKUT OKeusaieHmuas 003a [, KOTOpass ONpenensieTcs Kak
MOTJIOIIEHHAsT 7032, YMHOXEHHasg Ha Ko3dduiuent kauvectBa K. EnuHunamu
M3MEPEHUsI SKBUBAJICHTHOW JI03bI, SIBJISETCS 09p (OMOIOTHYECKUN SKBUBAJICHT pajia) v
3uBepT (3B). 1 3B COOTBETCTBYET MOTJOMIEHHOMN 03¢ B 1 JIK/KT (17151 peHTT€HOBCKOTO,
y- ¥ f-uznydenus), 1 38 = 100 Oap.

B mocnmenHee BpeMsi B COOTBETCTBUM C PEKOMEHIAMAMUA MeExXTyHaApOIHOU
komuccun 1o paguanuonHor 3amure (MKP3) oCHOBHBIMEH JO3UMETPUUECKUMU
BEJIMYMHAMHU TIOTJIOIIEHHOM W JKBHUBAJEHTHOM J03bl ABISAIOTCS ['peii m 3uBepr,
coOTBEeTCTBeHHO. Enunuiiel pax u 069p, KOTOphIE paHee IMIMPOKO HUCIOIH30BAIUCH, 10
CUX MOp YacTO NMPUMEHSIIOTCS Ha MPAaKTUKE B HacTosimee Bpems. Mcmoiib3yemble B

paanoo3uMeTpun (GU3NYeCKUe BEIMYUHBI U eMHUIBI uX u3mepeHus B CH, a taxxke
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COOTHOILICHUSI TIOCEAHUX C BHECHUCTEMHBIMHM €IMHHUIIAMHU TIpuBeneHbl B Tadn. I13.1
npui. 3.

Opranbsl U TKaHW YEJIOBEKAa MUMEIOT Pa3HYI UYBCTBUTEIBHOCTh K OOJYYCHHIO.
Hawnbonee ys3BUMBI KpacHBIH KOCTHBIM MO3T, TOHAbI, JIETKHE. MeHee BOCTIPUUMYUBBI
MeYCHbB, IMIUTOBH THAS JKEJI€3a, MBIIIIIBI U APYyTUe BHYTpEeHHUE opranbl. Hampumep, npu
OJIMHAKOBOMW J103€ 00JIydeHHUsI BOBHUKHOBEHHUE 3a00JIEBaHUSI JIETKUX 00Jiee BEPOSITHO,
9eM [IUTOBUAHOW JKENe3bl, a OOJydeHWe TOHaJ OMACHO W3-3a BO3MOXKHOCTH
T€HETUYECKUX TOBPEIKICHUI.

[TosToMy 03Bl OOJy4Y€HHs] OPraHOB M TKaHEW TaKkXkKe CIeAyeT YYUTHIBATH C
pa3HbIMH KOA(PUIIMEHTaMH, TaK Ha3bIBaeMbIMH KO3 HUIIMEHTAMH PaTUaIIMOHHOTO
pUCKa JJI1 pa3IMYHBIX OPTaHOB M TKaHEW: JJisi MoyioBBIX jkene3 — 0,25, kpacHOro
KOCTHOTO Mo3ra u jJerkux — 0,12, murosuanoi xene3sl — 0,3 u 1. 1., Bce Teno — 1,0.

YMHOXHB OKBUBAJICHTHBIC J03bI Ha COOTBETCTBYIOIMUE KOI(PPHUITUEHTHI
mepepacy€éTta M MNPOCYMMHPOBAB HMX II0 BCEM OpraHaM M TKaHSM, [OJy4YUM
aghghexmusrny0 dK8UBATIEHMHYI0 003, OTPAKAIOIIYI0 CyMMapHbIA 3G dexT o0myueHus
JUISL OpraHW3Ma; OHA TaKXKe H3MeEpsieTCs B 3MBEpPTaX WM Odpax. DTH TOHSATHUS

OIIMCBIBAIOT HHANBUAYAJIbHBIC JO3bI O6Hy‘IGHI/ISI.

5.2.2. Buonozuueckoe oelicmeue UOHUSUPYIOUUX U3TTYYUECHUTL

Honusupyroriee u3nydeHue, NSUCTBYS Ha KMBOW OpPTraHW3M, BBI3BIBACT B HEM
IIETTIOYKY OOpaTUMBIX M HEOOpAaTUMBIX WM3MEHEHHWH, KOTOPBIC MPHUBOMIT K TEM HWIIU
HMHBIM OHMOJIOTHYECKUM TTOCIICACTBUSIM.

[lepBUYHBIM 3TAriOM, HHUIIMUPYIOIIUM TIPOLECCHl B OMOJIOTHYECKOM OOBEKTE,
SBJISIETCS HMOHM3aIUs (OT aToMa OTpPBIBACTCSA JJICKTPOH). B mporecce moHU3AIUU
MIPOUCXONT Pa3pyIICHUE MOJICKYJT BEIIECTBa, 00Pa3yIOTCsS «CBOOOIHBIC PAIUKATIbD) U
CUJIBHBIC OKHICIIUTENM C BBICOKOW XMMHYECKON aKTHBHOCTHIO (HAmpuMep, MEPEeKUCh
BOJIOPO/Ia — HW3BECTHAsA, KaK OAKTEPUITUAHBIMA CBOWCTBAMH, TaK U CIIOCOOHOCTHIO
MpeBpaaTh OPIOHETOK B OJIOHIUHOK).

[Tonyuaromuecs B mpouecce paauonusza Boabl (60-70% Maccel KIETOK
OpTraHU3MOB COCTaBJISIET BOJA) CBOOOJHBIC PAJAWKAIbl M OKUCIUTEIN BCTYNAIOT B
XUMHUYECKHE PEAKIIMU ¢ MOJIEKyJIaMu Oellka U IPYTUMHU CTPYKTypaMH OMOJIOTHYECKON
TKaHW, YTO TPUBOJUT K H3MCHCHHIO OMOXMMHYECKHX IPOIIECCOB B OpTaHU3ME.
Hapymatorcsi oOMEHHBIE TIPOIECCHI, 3aMEIIICTCS M IPEKPaIaeTcss POCT TKAaHEH,
BO3HHMKAIOT HOBBIE XMMHYECKHUE COCIWHCHHS, HE CBOWCTBCHHBIC OpPraHHU3MYy. OTO
MPUBOJNT K HAPYIICHHUIO KU3HEIEATSTLHOCTH OPTaHU3Ma B 1IETIOM.

Crnennduka neicTBAS HOHU3UPYIOMIETO U3ITYICHHS Ha OMOJIOTHYECKHE 00 bEKTHI

3aKJIIOYaeTCs. B TOM, 4YTO MPOU3BOAUMBIN UM 3PQEKT OOYCIOBIEH HE CTOJBKO
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KOJIMYECTBOM IOTJIOIIEHHOW SHEPTUU B 00JIy4aeMOM OOBEKTE, CKOJIBKO TOW (HOPMOM,
B KOTOpOW 3Ta SHeprus nepenaércs (MHAYUUPOBAHHbIE CBOOOJHBIMU pajuKaliaMu
XUMHYECKUE PEAKIIMHU BOBJIEKAIOT B ATOT MPOLIECC MHOTUE COTHU U THICSYU MOJIEKYI,
HE 3aTPOHYTHIX U3IIYUCHHEM).

Hukakoii napyroil Bua dSHepruv (TEIUIOBOM, SJEKTPUYECKOM H  Jp.),
MOTJIOUIEHHON OMOJOTHYECKMM OOBEKTOM B TOM JK€ KOJHYECTBE, HE MPHUBOJIUT K
TaKUM U3MEHEHHSIM, KAKHE BbI3bIBAET HOHU3UPYIOLIEE U3TyUEHHUE.

Hanpumep, cmeprenbHas A03a HOHU3UPYIOLIETO HW3IY4YEHUs ISl YEIOBEKa,
pasHasg 600 G5p, COOTBETCTBYET IOMIOMIEHHON dHEpruu usnydenus 6104 spr/r. Ecim
9Ty PHEPTUIO MOABECTH B BUJIE TEIUIa, TO OHA Harpemna Obl Teno easa ju Ha 0,001°C.
DTO0 TeIIoBask 3HEPrus, 3aKI0YEHHAs B CTakaHe ropsyero yasd. MiMeHHo nonuzauus u
BO30y)X/IECHHE aTOMOB M  MOJIEKYJ OOYCJIOBIMBAIOT CHEHU(PUKY JACUCTBUSA
MOHU3UPYIOLIETO U3imyyeHus [9].

buoxumuyeckue M3MEHEHUsT MOTYT IPOU30UTH KaK 4Yepe3 HECKOJbKO CEKYH],
TaKk U 4epe3 JNECATWIETHUS IOcie OOMydyeHUs U SIBUTHCA NPUUYMHOIO HEMEIJICHHOMN
ru0esu KJIETOK WIN TaKUX U3MEHEHHUH B HUX, KOTOPbIE MOTYT IIPUBECTH K PAKY.

O¢ddexTsl BO3ACHCTBUS HOHU3HUPYIOIIETO H3IyYEHUs Ha JKUBOM OPraHU3M
pa3leNsA0T Ha JIBE KATErOpUH: comMamuyecKue, KOTOPbIE BO3HUKAIOT B OpPraHU3ME
YeJIOBEKa, HEMOCPEACTBEHHO IMOABEPrumerocs OOJNYy4YeHHIO, W 2eHemuuecKue,
MPOSIBIISIFOLIUECS Y €0 IOTOMKOB.

TsKecTp MopakeHUsT OpraHrW3Ma, BBI3BAHHOIO 030 pajualvd, 3aBUCUT OT
TOTO, IMOJY4YaeT JIM €€ OPraHu3M Cpa3y WM B HECKOJBKO MPHUEMOB. BOIbIIMHCTBO
OpraHOB YCIIEBAE€T B TOW WJIM WHOW CTENEHU 3aJICYUTh PAJNALOHHBIE ITOBPEKICHMS,
MO3TOMY OHH JTy4lll€ MEPEHOCAT CEPUI0 MEIKUX 103, HEKETU Ty K€ CYMMapHYIO 103y
00JyueHHus, TOJyYeHHYIO 3a OJMH npueM. Kpome Toro, peakuusi pa3HbIX OPraHOB U
TKaHell yenoBeka Ha 00JlydeHHe HEOAMHAKOBA, TPUYEM Pa3InUMs OUYEHb BEJTUKH.

KpacHplii KOCTHBI MO3I, JAPYrHE€ DJIEMEHTBI KPOBETBOPHOM CHCTEMBI,
pPENpOAYKTUBHBIE OpraHbl U ria3a Haubojee ys3BUMBI MpHU OOdydeHHH. JleTu Takxke
KpallHe YyBCTBUTEJIBHBI K ICCTBUIO PAIHALIAH.

BOoJNBIIMHCTBO ~ TKaHEW  B3pOCIOrO  YEJIOBEKAa  OTHOCUTEIBHO  Malio
YYBCTBUTEJbHBI K ACUCTBUIO paguanuu. K HUM MOXXHO OTHECTHM MOYKH, TEYEHb,
MOYEBOM My3bIPb, 3peJIble XPSAUIEBbIE TKAHU.

HakoruieHHBII K  HAcTOsLIEMY BpPEMEHM MaTE€pUANl, [OJYYCHHBIH B
HKCIIEPUMEHTAX Ha KUBOTHBIX, a TAK)Ke HA OCHOBE 00O0OIIEHNS MHOTOJIETHUX JaHHBIX
O COCTOSIHUM 3J0POBbSl PEHTTEHOJIOIOB, PAJHOJOTOB WM JPYrHMX JHL, KOTOpPbIE

IMOABCPIalIuChb BO3I[€I>’ICTBHIO HOHU3HUPYIOHINX HBqueHHﬁ, IIO3BOJIAICT CACIATh BBIBOJbI
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00 OJHOKpPAaTHOM PaBHOMEPHOM )-OOJy4eHHHU BCEro Tena, NMpuBeAEHHBIE B TaOm. 11

[9]:

Taoauna 11
ITocaencTBus pa3IuYHbIX 103 Y-00Jy4eHHs BCero Tejia
Jo3a y-o0ay4yenus IHocaencreus 00, 1y4eHHs JAHHOM 10301 WK CONMYTCTBYIOIIHE
BCero TeJja JAHHOMY 3HAYEHHUIO YCJIOBUSA
10000 65p (100 35) CMepPTh HACTyNaeT 4Yepe3 HECKOJbKO 4YacoB WJIM [IHeii,

BCJIEJCTBHUE MOBPEKICHUs HEHTPAJIbHOW HEPBHOI CHCTEMBI
CMepTh HACTYyNaeT Yepe3 OJHY — /IBe He/leJ U BCJIeICTBHE
BHYTPEHHHUX KPOBOM3JIUSIHUI

50% o00.1y4eHHbIX YMHUPAaeT B TeYeHHe OTHOr0—/ABYX MecsleB

1000 - 5000 6>p

400 - 500 63p
BCJIEJCTBHE MOPAKEHUs KJIETOK KOCTHOI0 MO3ra
100 63p HHMKHMH YPOBEHb PAa3BUTHA Jy4eBOi 00/1e3HU
75 65 KPaTKOBpeMeHHbIe He3HAYUTeIbHbIe H3MEHEHHsl COCTaBa
P KPOBH,
30 o3p 00J1y4eHHe IPY PEHTIeHOCKOIIMH KeJIyAKa (pa3oBoe),
25 09p AOMYCTHMOE aBapuiiHoe 00/Iy4eHHe NepcoHalia (pa3oBoe),
10 63p AOMYCTHMOE aBapuiiHoe 00/Iy4eHHe HaceleHus (pa3oBoe),
565 AOMYCTHMOE 00/Iy4eHre NMePCOHAIA B HOPMAJIBHBIX YCJI0BHAX
P 3a roj,
0.5 65 AOMYCTHMOE 00/IydeHre HACeJIEHUSI B HOPMAJIbHBIX YCJIOBHAX
> 0P 3a roj,
roJ0Basi IKBUBAJIEHTHAs /1032 00J1y4eHHsl 32 cUeT Bcex
0,350 63p (3,5 M38) y

HCTOYHHKOB M3JIYYCHHsS B CpefHeM M kuTesi Poceun.
MPOCMOTP OIHOT'0 XOKKEIHOI0 MaT4a I10 TeJ1eBH30pPYy €
3JIEKTPOHHOJIY4€eBOi TPYOKOM

1 mx63p (0,01 Mx3B)

5.2.3. Ilpunyunst HOpMUPOBAHUA 8030€UCHEUA UOHUZUPYIOUWUX UZTYYEHUL.
Hopmul paouayuonnoii 6ezonacnocmu

[Ipn ycTaHOBJIIEHMM HOPM paaUAIMOHHONW Oe€30macHOCTH MeXTyHapOIHOM
KoMuccuen o paauonorudeckoit 3amure (MKP3) Obi1 B34T 32 OCHOBY ClEAYIOIIUN
npuHIU: «O0ecneunTh 3alUTy OT HOHU3UPYIOIIETr0 U3TyYeHUs OTAEIbHBIX JUL, X
IIOTOMCTBO M YEJIOBEYECTBO B LIEJIOM, U B TO K€ BPEMs CO3AaTh COOTBETCTBYIOILIHE
YCIOBHS ISl HEOOXOAMMOWM MpaKTUYECKOW JESITENbHOCTH YENOBEKAa, BO BpeMs
KOTOPOU JIFOAU MOT'YT IOABEPraThCs BO3ACUCTBUIO HOHU3UPYIOIIUX U3JIYYECHUN.

Hcxona u3 aroro MKP3, ycraHoBuiia cucTeMy J030BBIX MPEIEIOB, KOTOPBIE
JIETJIA B OCHOBY POCCHMCKHX HOpPM pamuanuoHHoi Oe3omacHoct HPB-99 [7] u ux
npeabIAyIIeH, emeé coBeTckoi, peaakiu — HPB-76/87.

[o30Bble npenensl, ycranoBieHHble HPB-99 He Brio4aroT 103y, Mony4YeHHYIO
MalMEHTOM IMPU MEIULUHCKUX UCCIENOBAHMUSIX U JIEUCHHUH, U 103y, O0YCIOBICHHYIO
€CTECTBEHHBIM (D)OHOM HU3ITYUYEHUSI.

B 3aBHCMMOCTM OT BO3MOXHBIX IOCIEACTBUM BIIMSHUS HWOHU3UPYIOLIUX
u3nyyeHuit Ha opranuzM HPB-99 ycranoBiensl cienyromye KaTeropuu 00IydeHus:
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e xateropusi A — nepconan (npodeccuoHaabHble PaOOTHUKHU) — JIHIIA, KOTOPHIE
MOCTOSTHHO WJIM  BPEMEHHO  HEMOCPEACTBEHHO pabOTalOT C  HCTOYHHKAMU
MOHU3UPYIOIIHNX U3ITyYCHUH;

e xareropusi b — mepcoHan, He CBSI3aHHBI C MCTOYHUKAMH HOHHU3UPYIOIIUX
U3ITy4YCHUSIMU;

e Kateropus B — Hacenenue peruona (001acTtu, Kpas, pecryOInKu).

Jns  Kaxmod Kareropuu OO0JMy4aeMbIX JIMII YCTAHOBJICHBI — CIIEAYIOIIHE
HOPMATUBBL: OCcHO8Hble 00308ble npedenvt (OHIl) u donycmumeie yposnu ([Y),
COOTBETCTBYIOIIUE 00308biM npedenam. OCHOBHBIE J1030BBIC MPEEibl, TPUBEICHbI B
tadn. 113.3 npumn. 3.

[Ipu oOnydeHun Bcero Tena WM HanOoJiee PaauOYyBCTBUTEIBHBIX OPTaHOB
(roHa/bl, KOCTHBIN MO3T) MIPENEIbHO JAOMYCTUMBIE T03bI PABHBbI:

e 151 kKareropuu A — 5 63p/ron (50 M3B/ron);

e 151 kKareropuu b — 0,5 63p/rox (5 M3B/ron).

B ciydae oOnyueHHs HEKOTOPBIX OpPTaHOB M TKaHEW YCTAaHOBJICHBI MEHEE
KECTKUE JTO30BBIC MPEJIEIbI C YUETOM PA3IMYHON paIuOIyBCTBUTEIILHOCTH OPTaHOB.

Jnsa kareropum B  [1030Bble TIpeAenbl HE  YCTAaHOBJIEHBI. YacTto He
MIPEACTABISICTCS] BO3MOYKHBIM HETIOCPEACTBEHHO H3MEPHUTH 103y, HAIIPUMED, B CITydasx
BHYTPEHHETO  OO0dydeHus. OTo  oOyclaBiMBaeT HEOOXOJAMMOCTh  BBEJCHUS
O00NyCMUMbIX YpOBHell — HOPMATUBHBIX 3HAYCHUU MOCMYNieHUs paouoaKmueHuIX
gewecms 8 Op2aHu3M, COO0epHCaHue pPAOUOAKMUBHLIX BeWecms 6 OpeaHusme, ux
KOHYeHmpayuu 8 600e u 8030yxe, MOWHOCMU 003bl, NIOMHOCMU NOMOKA.

B macrosimiee BpeMs cpely YYEHBIX HET €MHON TOYKHU 3PEHHs M0 BOMPOCY O
OMOJIOTUYECKHUX TOCICACTBUSAX MaJbIX 1103 00mydeHus. HekoTopwle CUMTAIOT, YTO
3aBUCUMOCTH 1032 — 3((PEKT uMeeT TMHEHHBIA BUJ, PYTHE TMOJAraloT, 9YTO BPEIHBIC
3 dekThl 00TyUeHHs BBISBISIOTCS, HauWHAs C KaKOrO-TO OIPENEICHHOro Mopora.
Tpetbu monararoT, 4To0 HEOOJIBIIINE 103bI JaXke MoJe3Hbl. [10-BUIUMOMY, CYIIECTBYIOT
KaK TOJIOKUTEIbHBIC, TaK M OTPUIIATEIBHBIC paaualiMOHHbIE d()(PEKTH MaJbIX 103.
Hayke emie TONBbKO TPENCTOUT BBISICHUTH, KAaKHE — TMIOJIE3HBIC WJIM BPEIHBIC IS
yenoBeka AddexTel OyayT mpeobdsiaaTh B KaXIOW KOHKPETHOW CHUTyallud H
OMpEeNeNNTh TPAHWIy J03, 3a KOTOPOW OTpHUIATeIbHBIC A()QPEKTHl HAYMHAIOT
JTOMHUHUPOBATH [9].

B kadecTBe MOpPOTOBOI OJHOKPATHOHM 03Bl OOIIET0 OOJIydeHHsS BCETO Tela
YeJIOBEKa, BBIIIE KOTOPOH BO3HUKAET ocmpast 1y4esas 00ie3Hb TON UM MHON CTETeHH,

MPUHSATA YKBUBAJICHTHAS /103, paBHas 1 3usepty (100 63p).
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B mporecce nydeBod 0oJie3HH BBIACIAIOT 4 Tiepuojaa; MEPBUYHOM JTydeBOM
peaKIMu, CKPBITHBIN (JTATEHTHBIH), pa3rapa ¥ BOCCTAHOBJICHUS (BBI3IOPOBIICHHMS).

B 3aBHUCHMOCTH OT MOJY4EHHOU J103bI pa3inyaloT 4 CTENEHH JIy4eBOUM 00JIe3HU.

JlyueBast 6one3Hb 1-ii creneHu (Jerkas CTENEeHb MOPaXKEHUs) BO3HUKAET IMPH
OJTHOKpaTHOM A03e obmyuenus 1-0112 3B. [lepmon mepBHUYHOI peakiMy HAUYWHAETCS
yxke yepe3 2-3 yaca W JIATCA A0 OJHHUX CYTOK. OH compoBOXKIaeTcss oOmIe
CJ1a00CThIO, TOBBIIIEHHOW YTOMJIIEMOCTBIO, TOIIHOTOM, Y HEKOTOPBIX OJHOKPATHOM
PBOTOM. DTH MPU3HAKH BBIPAXKEHBI CJIa00 U OOBIYHO MCUYE3al0T Yepe3 CyTKU. CKPBITHIN
nepuoa pnurcs 3101-5 nenens. Ilepuon paszrapa 10-15 cytok. BeiznopoBienue uepes
1-2 mecsma.

JlyueBast Oone3Hp 2-il creneHW (CpedHEl TSHKECTH) BO3HUKAET MpHU J03€
oOnyuenus 2[1[1-4 3B. [lepnoa nepBrUYHOM peakuuu HaunHaercs yepe3 1-11012 vaca u
JUINTCSL 10 JBYX CYTOK. OH CONpOBOXIAeTCAd CHJIBHOM TOJIOBHON OOJBIO,
3HAQYUTENBHBIM IOBBIIIEHUEM TEMIIEPATYPhI, TOIIHOTOM M PBOTOW, PACCTPOWCTBOM
GyHKIUH 5KeTyTOYHO-KUIIEYHOTO TPAKTa, MOSBIEHUEM KPOBOTEUEHUN U3 BHYTPEHHHUX
opranoB. CkpeIThiii iepuon aiurca 10-15 cytok. Beiznoposnenue uepes 2-3 mecsiia.
CwmepTtenpabiit ucxon 20%.

JlydeBas Oone3Hb 3-i cTerneHu (TsDKenasi CTETCHb MOPaKCHUsI) BOZHUKACT IMPH
no3ax oOmyuenus 4-6 3. Ilepwon mepBuyHON peakiuu HauymHaeTcs depe3 10-60
MUHYT U JiuTcs 10 3-4 cytok. OH CONpPOBOXKIAETCS MHOTOKPATHOM, WHOT/AA
HEYKPOTHUMOW PBOTOM B TEYEHHH 9-8 4acoB, pe3KOH ci1abOoCThIO0, TOJIOBHOW OOJIBIO,
TOJIOBOKPYKEHHEM, IaTKOW IMOXOAKOH, kaxmaor . CKpeITBIH mepuon mimtcs 5-10
cytok. Ilepmon pasrapa —mo 3-4 Hemenb. BwI3IOpOBICHHE BO3MOXHO B YCIIOBUSX
MPOBEICHUSI CBOEBPEMEHHOTO M A()(PEKTUBHOrO JieUeHUS dYepe3 3-6 MecsleB.
CwmeptHOCTB 10 70%.

JlyaeBass Oose3nb 4-ii cremeHu (KpaiiHe TsKenas CTENEeHb MMOPaKECHU)
pa3BuBaeTca IpH ja03ax oOxydeHus cBeimie 6 3B. Ilepuon mepBUYHOM peakuuu
HaunHaetcs depe3 10-15 munyT u aymrcs 3-4 cyTok. XapaKTepu3yeTcss HEyKpOTUMOM
pBOTOM, TsKENbIM cocTossHMEM. CKpbITBIA Nepuoa oTcyTcTByeT. Ilepuon pasrapa
— KaK U NpU TsDKEIOW craauu. BeizgopoBieHue mManoBepossTHO. CMepTh B TEUEHHE
JIBYX HEJENb.

JlyueBoe mopaxeHUEe KOXKM, KaK M JydyeBas OOJIe3Hb, MPOTEKAET B YEThIPE
CTaJAWM. paHHsSA JIydeBasi pPEeaKiusi, CKPBITHIM MEpHoJ, MEepUuoja pasrapa M MepHO.
3a)KUBJICHHUS.

B 3aBHCHMOCTH OT MOJy4E€HHOM J03bl MOPAKEHUSI KOXKH MOTYT OBITH. JIETKOH

CTETEeHH — NP MECTHOM 00yueHuu B fgo3ax 8-10 3B, cpexanei — 10-20 3B u TspKenoit
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—30 3B u Oomnee. [IpoaoKUTENBHOCTh CKPBITOTO MEPHOJA MPHU JIETKON U THKEION
CTEIIEHH COCTAaBJISAET COOTBETCTBEHHO OT 2 0 1 Hememu. IlonmHoe BoccTaHOBIIEHHE
KOXH JUTUTCS OT 2 70 6 MECsIeB M COMPOBOXKIACTCS IICITYIICHUEM, TUTMEHTAIHCH
KOXKH, a IIPH TSKEJION CTENeHN — 00pa30BaHUEM dPO3UH U S3B.

OnacHOCTh BHYTPEHHETO OOJydeHHs JIOJICH PaJHOHYKIUAAMH, TOMABIIAMH
BHYTPh OpraHW3Ma, 3aBHUCHUT OT MHOTHX (aKTOpOB: (PU3NKO-XMMHUYECKHUX CBOWCTB
PAAVOHYKIUIOB, TYTeH W TMPOMOJDKATEIRHOCTH WX TIOCTYIJICHHUS B OpPraHU3M,
CKOPOCTH BBIJICTICHUS U J.

OCHOBHBIMH TYTSMH TOCTYIUICHHS PAJAUOHYKJIMJIOB BHYTPb OpraHu3Ma
Ye/IOBEKa SIBJISIOTCS HHIASIUOHHBIN (d4epe3 opraHbl AbIXaHHS) M IepOpaIbHBIN
(4epe3 KemyJOUHO-KUIIICYHBIN TPAKT).

[Tpu mocTymIeHUN paTUOHYKIHIOB B JICTKHE C BABIXaCMBIM BO3yXOM Ba)KHOE
3HAYCHWEC WMEET CTeMEeHb JUCIIEPCHOCTH  TBEPJbIX  YaCTHUI[, CKIOHHOCTb
PaIMOHYKIMIOB K ruaponn3dy (peakuud OOMEHHOTO — Pas3jIOKCHHS — MEXAY
paJIMOHYKIIMAMHU M BOJOH ), IIEPUOI ITOJypaciaaa paaioHyKIUI0B B JIP.

Tak, xpymubie uvactuiel (Ooslee 5 MHKPOH) IOYTH BCE 3aJCPIKUBAIOTCS B
BEPXHHUX JIbIXaTCIBHBIX MYTSIX W HE TMOMaJaloT B KPOBb. boyiee MenKkue YacTHIIbI
(MeHee 1 MKM) 9aCTHYHO BBIIBIXAIOTCSA OOPATHO, YaCTh MX 3aJCPKUBACTCS B BEPXHUX
JBIXaTEIBHBIX MYTSIX U OKOJIO 25 MPOIIEHTOB BCACHIBAIOTCS B KPOBb.

[Ipy XpOHWYECKHUX TMOCTYIUICHUSX MPOUCXOIUT HAKOIJICHUE PAAUOHYKIIHIOB B
opraHax ApixaHus. [l03TOMy B HEKOTOPBIX CilydasX KPHTHYECKUM OpPraHOM II0
00JIyYCHHUIO MOTYT OBIThH JICTKHE.

[lomagass B oOpraHu3M dYepe3 JKEIYyAOYHO-KUIICYHBIA TPaKT, HEKOTOPBIC
PAIVOHYKIIUIBI PACTIPEACISIIOTCS B HEM OoJiee WM MEHEEe PaBHOMEPHO, APYTHE
KOHIICHTPUPYIOTCS IIPEUMYITICCTBEHHO B OT/ICTBHBIX OpraHax.

Crnengyer 3aMeTUTh, 4YTO HAKOIUICHWE PAJAMOHYKIUIOB TIPH XPOHHYCCKOM
MMOCTYIUICHUHM HEOJIMHAKOBO U XapaKTEPU3YeTCs KPAaTHOCTBIO HAKOIUICHUS, T.€.
OTHOIIEHUEM MAaKCUMAJIBHOTO HAKOTUICHHOTO KOJUYECTBA PAIMOHYKIIH/Ia B OPTaHU3ME
WJIM OpraHe K BeJTMYMHE €KETHEBHOTO HAKOIICHHUS.

KpaTtHOCTh HaKOIJICHHUS 3aBUCUT OT BCACHIBAHUS PATUOHYKIIN]IA, CKOPOCTH €T0
BBIZICIICHUSI ~ BCJIEACTBHE OOMCHHBIX TMPOIIECCOB W  IEepHoaa  IOJypacraja
PaIOHYKITH/IA.

Hanpuwmep, ton-131 nakaniamBaeTcs: B IUTOBUIHOM KeJie3e ¢ KpaTHOCThiO 164,
1e3uii-137 — B MpIIIEYHON TKAHU ¢ KpaTHOCTHIO 2,6, B jerkux — 0,2; ctponnmii-90 — B

CKeJIeTe ¢ KpaTHOCThIO 91.
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CkopoCTh BBIBEICHUS PAJHOHYKIHIA U3 OpraHu3Ma 3aBUCUT OT €ro
OMOJIOTUYECKOTO TMEpUoJia TMOJYBBIBEJICHHS — BpPEMEHHM, B TEUEHHE KOTOPOIo
BBIBOJUTCA IMOJOBUHA IMOMABILIETO B OPraHMW3M BELIECTBA U MEPUOJI MoTypacmana 71172,
KOTOpbIE BMECTE ONpeesitoT 3P PeKTUBHBIA OMOIOTMUECKUI TIEPUO/] TTOTYyBBIBEACHUS
T,p.

TpynHnee Bcero ynamsOTCs W3 OpraHU3Ma pPAaJUOHYKIUIBI, XHUMHYECKHU

CBSI3aHHBIC C KOCTHOM TKAHbIO, JICTUEC — HAKAIlJIUBAa€MbIC B MATKHUX TKAaHIX.

5.2.4. Ecmecmegennble u mexno2eHHble UCMOYHUKU 00IyYeHUs

®oHOBOE OO0JyYEHHE YEIOBEKAa CO3[Aa€TCS ECTECTBEHHBIMHU HMCTOYHUKAMH
paauanuy  (KOCMMYECKOTO M 3€MHOTO  MPOUCXOXKIAEHUS) M  HCTOYHUKAMH,
UCIIOJIB3YIOIIUMUCS B MEAMUIMHE, B ATOMHOW DHEPreTHKE, W paJuOaKTHBHBIMU
ocagkamu. OOyyeHHE OT €CTECTBEHHBIX HCTOUYHUKOB IPEBOCXOJUT OOIy4yEHHUE OT
MHOTUX JpPYTUX HCTOYHUKOB M SBJISIETCS BaXXHbIM (PaKTOPOM MYyTareHesa,
CYILLIECTBEHHOTO JIJIs1 3BOJIFOLIMM JKUBBIX OPraHU3MOB B Onocdepe.

EctecTtBeHnblii  ¢oH  Ha  Teppuropun  P®  co3maér  MOUIHOCTH
AKCHO3UIMOHHOU 703kl 8...12 MkP/4 (0,08...0,12 Mk3B/4), B HEKOTOPBIX pEruoHax
ctpanbl — A0 30 mxP/4, Ha Tepputopun Pecnyonuku Tartapcran — 10...19 mxP/4; B 1.

Yucrormnosne u paiione, npeumyiiectseHHo, — 10...12 MxP/y.

Kocmuueckoe uznyuenue

Kocmuueckoe wu3iydeHUE MNOAPA3ACISIIOT Ha TajJakKTUYeCKOE H3Iy4YeHUE W
COJIHEYHOE, KOTOPOE CBS3aHO C COJIHEUHBIMU BCIBIIIIKAMH.

[lepBUYHBIE KOCMUYECKUE YACTHUIIBI COCTABIISIIOT B OCHOBHOM MPOTOHBI, & TAKXKE
Oosiee  TsOKENMble  AApa,  OOJAJAIOIIME  YPE3BBIYAMHO  BBICOKOW  DHEpruei.
B3aumopeiicTBys ¢ armocdepoit 3eMiIH, 3TU YacTHUIbl MPOHUKAIOT J0 BBICOTHI 20 KM
HaJl YpOBHEM MOpsS M 0Opa3yloT BTOPUYHOE BBICOKOIHEPTETHUYECKOE H3IyUYCHHUE,
COCTOSIIEE U3 ME30HOB, HEUTPOHOB, MTPOTOHOB, JIEKTPOHOB, (POTOHOB U T. II.

NHTEHCUBHOCTh KOCMUYECKOTO M3JIYYEHHUS 3aBUCUT OT COJTHEYHON aKTUBHOCTH,
reorpauueckoro pacrnojaoKeHus: 00bEKTa U BO3PACTAET C BLICOTOM Ha YPOBHEM MODSI.
JI1s cpeTHUX MIMPOT Ha YPOBHE MOPS /1032 HAa OTKPHITONH MECTHOCTH Ha MSITKUE TKaHU
BCIIEZICTBUE KOCMHUYECKOro wu3iydeHusi cocrasisger 0,28 wml'p/roa, HeilTpoHHas
KOMIIOHEHTA JaeT JIONOIHUTENbHYI0 103y 3,5%10° I'p/rog. Ecmu kospduument
KadyecTBa OOJy4YeHUST HEUTPOHAMH TPHUHATH PABHBIM IMeCTH, TO IPGHEeKTUBHAS
HKBUBAJICHTHAS /1032 KOCMHYECKOTO U3JIy4eHUs: cocTaBiseT npumepHo 300 Mk3B/ro.
B cBsi3u ¢ HenaBHuMu pexomenaanusmMu MKP3 koaddunrienTy kauecTBa HEUTPOHOB,
3 PEKTUBHYIO YKBUBAJICHTHYIO 103y HEUTPOHHON KOMITIOHEHTHI CJIEAYET YBEINIMBATh

noutH BABoe (cM. Tabu. I1 3.2 npui. 3).
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Ilpupoonsvie ucmounuKu UOHUSUPYIOUWUX UZTYYUEHUTL

B Ouocdepe 3emnu conepxkurcs Oosiee 60 eCTECTBEHHBIX PaJAMOHYKIHUIOB,
KOTOpPbIE MOKHO pa3[eiuTh Ha [IB€ KaTErOpHH: ITEPBUYHBIE U KOCMOTEHHBIE.
[lepBuuHble MOApa3feieHbl Ha JBE TPYIIbl: PAAUOHYKIUILl YpPaHO-PaIUEBOTO U
TOPHEBOTO PSJIOB U PATUOHYKIIHIBI, HAXOSAIINECS BHE ATHUX PAAHMOAKTHUBHBIX PSIOB.

B mepByro rpynmy BxoasaT 32 paguoOHYKIMZA — IPOAYKTHI pacmaza ypaHa H
TOpHs; BO BTOPyIo — 11 monroxusymux paguronykaunos (K, 8Rb u xp.), umeromme
nepuoj nonypacnana 712 ot 107 go 1015 ner.

Bremninee 0o0iydeHHe YeloOBEeKa OT YKA3aHHBIX €CTECTBEHHBIX PAIMOHYKIHIOB
BHE MOMENICHUH (31aHui) 00YCIOBICHO UX MPUCYTCTBUEM B PA3IMUYHBIX MPUPOTHBIX
cpenax (moyse, MPU3EMHOM BO3ayxe, ruapocdepe u buocdepe).

KopoTkoXuByIue MPOAYKTHl pacmaza 22’Rn  (paJoH) HMEIOT BaKHEHIIee
3Ha4Y€HUE, MOCKOJbKY co3Aat0T 0Kojo 60% 3(PGdeKTUBHOr0 JA030BOTO SKBUBAJICHTA
BHYTpEHHEro 00nyuenus, naiee cueayet “°K (13%) u 21°Po (8%).

Bxnan xocmudeckoro uznydeHus: B 3((OEKTUBHYIO /103y BHEIIHETO OOTyudeHHUs
3aMETHO MEHbIIIE, YeM U3TYyYEHUE OT 3EMITH.

3HAUUTENHbHO OOJBIIYIO 103y MOJYYaroT JIIOAW, MPOXKHUBAIOIINE BBICOKO Haj
YPOBHEM MOpSI WJIM B pallOHax C BBICOKOM MPHUPOJHON PaguOaKTUBHOCTHIO. OIHAKO,
BKJIaJbl DTUX PAiOHOB B TrOJOBYIO I100aIbHYI0 A(h(PEKTUBHYIO YKBUBAJIECHTHYIO J03Y
MOKa HE OLICHEHBI.

Cpenusst »¢dexTuBHas A03a JUISI  JIMI, TPOKUBAIOIIUX B palioHaX ¢
HOPMAJIbHBIM TIPUPOJHBIM pagualMOHHBIM (poHOM, coctaBiser 2 M3B B roi. s
nereit B Bo3pacte 10 10 et aTa 103a HEMHOTO OOJIbIIIE, B OCHOBHOM H3-3a MHTISIIUN

MPOJYKTOB pacnaaa pajoHa, U COCTABIAET 3 M3B/TO/.

Hckyccmeennvie ucmouynuku 6 okpyscarouieii cpeoe u é ovimy

B pesynapTaTe AeATENBHOCTH 4YENOBEKAa BO BHEIIHCH Cpelc TOSBUIHCH
UCKYCCTBCHHBIC  PAAMOHYKIUABI W  HWCTOYHMKH W3IydeHHs. B cBi3m ¢
WHyCTpUATU3alUeH B MPUPOHYIO CPEIy CTAIM MOCTYMaTh B OONBIIMX KOJIMYECTBAX
€CTECTBEHHBIC PATUOHYKIIUJIbI, W3BJICKAaeMble M3 TIYOWMH 3€MJIM BMECTE C YTJIEM,
He(THhIO, MUHEPATTLHBIMU yI0OPEHUSIMH, CTPOUTEIILHBIMU MaTEpUATIAMH U JIP.

JIst OlleHKM M3MEHEHUSI €CTECTBEHHOTO PaJHallMOHHOTO ()OHA TMOJ BIMSHHEM
XO3SIICTBEHHON JESATEIIbHOCTH YENOBEKa HCIONB3YIOT TEPMUH «MEXHON0SUHLEeCKU
NOBbIUEHHDLI ecmecmeen bl paduayuonnwslii ¢pony [10].

B Hero He BKIIOYAIOT TOJBKO TMOCTYNUBIIHE B CPEAy HMCKYCCTBEHHBIC
PaIMOAaKTUBHBIE BEIIECTBA OT WCHBITAHUW SIIGPHOTO OPYXKUS W OT pPabOTHI

MPEANPUATHAN SIEPHO-IHEPTETUYECKOTO TOIUIMBHOTO LIUKIIA.
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Vromb, CXKUTaeMblii B DJIEKTPOCTAHLMAX WM JKWIBIX JOMax, COIEPHKUT
ecTecTBeHHble paguoakTuBHele “°K, a Ttaxke 28U u 2%Th B paBHOBecuM ¢ HX
NPOAYKTaMH pacmana. Ha COBPEMEHHBIX TEIUIOBBIX — JJIEKTPOCTAHLMAX IS
npoussozacTa 1 I'Br/rox = 8,7x10° kKBT/4 271eKTPOIHEPIUH CHKUIAETCS OKOJIO 3 MIIH.T.
yrisi. B yronsHOM 3071€ cOAepKUTCS B CpEAHEM Takasl yAelbHasi akTUBHOCTb, b/kr: 256
— 40K, 200 — 28U, 240 — ?%Ra, 930 — #'°Rh, 110 — #*8Th, 130 — ?%®Ra, 1700 — 2%Po, 70
_ 22Th [10].

OTe4yecTBEHHBIE DIEKTPOCTAHIMHU, pPa0OTAIOIIME HA yrie ¢  OOIbLION
30JbHOCTBIO,  JAlOT 0OOJ€E  BBICOKOE 3HAYEHHE BBIOPOCOB  E€CTECTBEHHBIX
PaJMOHYKIHMAOB B aTMOC(EPY, HEXKEIU ATOMHEIE 3JIEKTPOCTAHIIUH.

K TEeXHONOrMYECKUM OTHOCATCA TAKHE MCTOYHUKM, KaK TI'eOTEPMHYECKHE
5JIEKTPOCTAHIIMY, CO3IAIONINE B cpeaHeM BhIOpoc okoso 400 TEk 22Rh ma 1 I'Bt/roa
BBIPAOOTAHHOM 3NIEKTPOdHEprur; (PpocopHBIE YHOOPEHHS, COAepIKallUe, HAPUMED,
226pg m 28U, pgo 70 Br/kr B kombckoMm amatute m 400 Br/kr B Qocdopwure;
JIOTIONIHUTENBLHOE O0JydeHHe IpM nosere B camoinere; 22°Ra, ¥'Pm u 3H,
UCIONb3yEMBIE UISl CBETOCOCTABOB IMOCTOSHHOro aekicreus (B 40-50 rr. XX B.
IIMPOKO UCIHONB30BAINUCH U Ha UMCTOIOILCKOM YacOBOM 3aBOJE JJIS M3TOTOBIICHUS
cBeTAIuMXCcs nupepOIaToB 4acoB U APYrux NpuOOpPOB, CIAEABl 3TUX COCTABOB /IO CHX
IOp MNEPUOAMYECKM OOHAPYKUBAIOTCA B TOPOJAE M OKPECTHOCTSAX); ILIBETHBIE
teneBu3opel ¢ OJIT-knHeckomaMu, a TaKXKe DJJIEKTPOHHBIE M DJIEKTPUYECKHUE
YCTPOMCTBA, COAEPKAIIME PAJUOHYKIUABl WM HU3IYYalOUIde PEHTTEHOBCKOE
u3ydenre; paguonykau 2°Po, Mcnons3yeMblii [ CHATHS CTaTHYECKOTO 3apsaia B
HEKOTOPBIX IPOM3BOJCTBAX; IMOYKAPHBIE JBIMOBHEIE JETEKTOPHI, cojepkamme 22°Ra,

238Py mim 2YAm; kepammuecKas WM CTEKISHHAS MOCY/a, COAEPKAIIUE yPaH U TOPHUI

u JIp.

Oobnyuenue om ucnolManuil A0ePHO20 OPYHCUA

M cTOYHMKOM HMCKYCCTBEHHOW PaAUOAKTUBHOCTH BO BHEIIHEUW CpEle B 3aMETHOM
KOJIMYECTBE SIBJISIIOTCS PAMOAKTUBHBIC BBIMTAJCHUS OT UCIBITAHUM SJIEPHBIX B3PHIBOB
B armocepe. IlomoOHbIE WUCHBITAHWS MaBHO 3alpelIeHbl MEXKIyHAPOIHBIMU
KOHBEHIIMSIMU,  CTPAaHBI-WICHBI  «aTOMHOTO  KiyOa»  Ooiee  JIeCSATHICTHs
MPUICPKUBAIOTCS MOpaTOpUsi HAa HUCHBITAHUS  SIAEPHOTO  OpYXHs  (BKIIHOYas
«pa3perieHHbIe» MOA3eMHBIC B3pBIBBI). TeM He MEHee, COXPaHSAIOTCS paJaualliOHHBIC
cienbl TMPOBEJICHHBIX aTMOC(HEpPHBIX, J1a U TOJ3EMHBIX SJIEPHBIX MCIBITAaHUHN; B
sanepHbIid KiTy0 cTpemsitcs HoBbie ctpanbl (Mpan, CeBepnas Kopes, U3pauns). B 2006

roxy KHJIP mpousBena ucnbITaTebHbIN B3PBIB, KOTOPBIM OBLIT 3asIBJICH KaK aTOMHBIH.
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[Tocne armocdepHoro B3peiBa O0K0JIO 50% 00pa30BaBIIUXCS AKTHBHBIX
MPOJIYKTOB BBIMAJaeT B pailoHEe MCIbITaHui (B paanyce okoso 100 kM) Ha 3eMHYIO U
BOJIHYIO TIOBepXHOCTh. OcTalbHas 4acTh YXOIUT B Tpomocdepy umu crpatochepy. B
Tporocdepy MonagaroT MEJIKHE a3pO30JIbHBIC YaCTUIBI M HAXOIATCs B Hel 30 CyTOK, B
TEYCHHE KOTOPBIX BBIMAAIOT Ha 3eMJII0. [103TOMY ¢ TOYKH 3pEeHUsI JO3bI O0TyUCHNUS, B
pe3ynpTaTe  BBINAACHHS W3  Tpomocdepbl, HaWOOJbIICe 3HAYCHHE  HMEIOT
PaAMOHYKIUIBI C TIEPHOIOM TIOJTypachaga OT HECKOJBKHX CYTOK JIO JBYX MECSIIEB,
takue, kak 1, 1*Ba u ¥Sr. B crparocdepy yxoauT Gonbluas 4acTh pagHMoOHYKINJIOB,
KOTOpBIE TJIO0ATBHO MEPEMEIIMBAIOTCA B cTpatochepe M 3aTeM J0JIroe BpeMs
BBINIAIAIOT B PA3JIMYHOM KOJMYECTBE HA pa3IMUYHBIC YYACTKH MMOBEPXHOCTH BCETO
3emHoro mapa. I[lostomy rino0OanbHble BBIIAJEHUS U3 cTpaToc(epbl B yObIBAOIIEM
IOPSAKE 3HAYUMOCTH OIIPEACIIAIOTCS JONTOKUBYIIUMH IIPOAYKTaMH aejieHus: 4C,
187Cs, 95Y, 900Gy, 106RY, 144Ce, 3H, a Taxxke 2°Pu, 24Py u 24LAm.

OOisyueHue droAed paguoOaKTUBHBIMU MPOAYKTaMH, 0Opa30BABIIMMHUCS IOCIE
UCIIBITAHUI  SIEPHOTO  OPYXHs, CKJIAJbIBACTCS W3 BHYTPCHHETO OOIy4eHHS
(MHTQIAIMS PAAUOHYKIMIOB C MPU3EMHBIM BO3JyXOM U MOCTYIUICHUS MX C THIICH U
BOJIOM) M BHENIHEro OOJy4YeHUs! (M3JIydeHUs PAAMOHYKIHIOB, COICPKAIIMXCS B

MPU3EMHOM BO3/1yX€ U Ha TOBEPXHOCTHU 3€MJIN).

Oonyuenus npu MeOUUYUHCKUX 00C1€0068AHUAX U paduomepanuu

Hcronp30BaHne WOHUBHPYIONIUX HW3TyUYCHUW W pPaTAOAKTUBHBIX BEIIECTB B
MEIUIIMHE JUIsl AUArHOCTUKU M PagUOTEPAlUU SIBISETCS OCHOBHBIM HCTOYHUKOM
MCKYCCTBEHHOTO OOJy4YEHHUSI YEJIOBEKAa, MPEBBIMIAIONIUM BO3JEHCTBUE BCEX IPYTHX
MCKYCCTBEHHBIX UCTOYHUKOB. DTH JI03bI CO3JAI0TCA TIPU PEHTTEHOBCKOW JTHMArHOCTHKE
COCTOSIHHASI OTJACIIBHBIX OPTaHOB YEJIOBEKAa: TEYCHM, JICTKUX, IMOYEK, IIMTOBHIHOMN
Kelle3pl M Ip.) C IOMOIIBIO PaJMOAKTHBHEIX (hapManeBTHUecKuX mnpenapaTtoB (2P,
SCr, 9 Tc, ¥Xe, B, 1%8Ayu, 2°Hg u gp.), BBOAMMBIX BHYTPh OPraHU3MA;
paJMalMOHHON TEpamMu C HCIOJIB30BAHUEM PAJUOAKTUBHBIX HCTOYHHMKOB: °°CO
(75,6% Bcex TepameBTMYECKHMX YCTaHOBOK), 'Cs (5,6%), 6GerarpoHos (6,9%),
nuHenHbIX yckoputenei (10,7%) u ykazaHHBIX BbIIIE paauodapMIIpenapaTos.

Jloza oOmydeHHUsT KOCTHOTO MO3Ta TMpu peHTreHorpadguu 3y00B MOXKET
coctaBisaTh oT 60 1o 130 Mk3B B uepene, ot 140 1o 8500 MK3B B HUKHEUN YEIIOCTU U
ot 24 no 1160 mx3B B mieitHbix o3BoHKax [10]. ITormomenHas q03a B 00aydaeMoMm ¢
L[ENIbI0 Tepaluu OpraHe O4YeHb BeJMKa U 00bIYHO cocTaBisieT 20-60 I'p 3a HeCKOJIBKO
CCaHCOB.

Jlo3a oOnmydeHus mpy MPUMEHEHUU paarodapManieBTHUECKUX MpenapaToB, Kak

H IIpu W30TOIMHOMI AUArHOCTUKE, MOKCT HU3MCHATHLCA B IHNHUPOKHUX IIPCACTIaxX B
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3aBUCHUMOCTH OT (PU3UKO-XMMUYECKUX W OHMOJIOIMYECKHUX CBONCTB PaJUOHYKIUAA,
XMMHUYECKOTO COCTaBa IIpernapaTra, CIocoda €ro BBEIEHHS B OpraHu3M M T. II.
WuauBuayanbHas 1032 HAa OTAENBHBIM KPUTHUECKUH OpraH IpH HUCIHOJIb30BAaHUU
panuodapMalleBTUUECKUX IpernapaToB HU3MEpPSAETCs ThICSIYaMU MHKpPOIpeH, B
OTJENBHBIX CIy4asX JOCTUTas Jaxe €IWHUI] Tped, a J03a HM3Iy4YeHHUS Ha TOHAJbI
COCTABIISICT THICSYH U ACCSITKH THICSY MUKPOTPEI HAa OIHY MPOIIEYPY.

Pentrenorpadus, darooporpadus, peHTreHOTepanusi — 3TH MPOLEAYPhl CTallu
opavHapHbIMH. Kak mpaBWiio, OHM HEOOXOAMMBI MM JaXe HEU30eXHbI, HO
COTIPOBOXAAIOTCSI OOJyYEHUEM TEX WM HHBIX YYacTKOB WJIM OpPraHOB YEJOBEKA.
3HAYUTENIBHBIM JOCTUKEHUEM B pa3pabdOTKE METOJOB PEHTTEHOJMArHOCTUKU cCTaja
KOMIbIoTepHast Tomorpadus. Ee mpuMeHnenne npu oOCIe0BaHUN TOYEK MO3BOJIUIIO
YMEHBLIUTH 103bl 00JTyYEHHUs KOXKH B 5 pa3, SUYHUKOB — B 25 pa3, CEMEHHHUKOB — B 50
pa3 1o CpaBHEHHIO C OOBIYHBIMU METOJAMH.

Bxiang paccCMOTpPEHHBIX BBINIE PA3IMYHBIX HMCTOYHUKOB B OOIIYyIO 103y
oOnyuenus Hacenenus (oxosio 300 MO3p B ToJ1) npeacTaBieH puc. 15.

Puc. 15. Bkaaa pa3jin4HbIX HCTOYHUKOB
HOHU3MPYIOLINX H3JTyYeHUH B 103y
o0sryueHust Hacesenus [9].

['omoBBIe 103BI, MOy4aeMbIe OT MPHPOTHBIX
UCTOYHMKOB  M3IIydeHHS B  paiioHax ¢
HOpPMaJIbHBIM (POHOM:

1 — xkocmuueckue nyuu ma yposue mops, 2 —
obyuenue padonom;, 3 — obO1yuenue Kanuem-
40; 4 — Opyeue ecmecmeenHvle paOUOHYKIUODL.
['omoBBIE 103bI, OTydaeMble OT TEXHOTE€HHBIX
VUCTOYHUKOB HU3IyYEHUS: D — MeouyuHckoe
UCNONb308aHUE U3TYHEeHUll, 6 — nociedcmeus
UCNBLIMAHULL 10ePHO20 OpYHCUsl (2100aIbHbLE
goinaoenus °Sr u 1¥'Cs).

“ 130 mabapfy 1

Oonyuenus om npeonpusamuil
A0EepHOIL IHEP2eMUKU

KakoBo paanaiimoHHOE BO3JEHCTBHE PEAKTOPOB aTOMHBIX cTaHnuii? B
HacTosIIee BpeMsi B Mupe AeicTByeT okojo S00 siaepHbIX peakTopoB, 6osee 30 U3 HUX
— B Poccun. MIx MOIIHOCTB cocTaBisgeT npuMepHo 17% cymMMapHOW MOIIHOCTH BCEX
MCTOYHUKOB 3J1eKTpodHepruu (16% B Poccun).

Kakx »5T0 HM mapamokcaabHO, HO BEIUYMHA KOJUICKTUBHON 3(QPEeKTUBHOU
AKBUBAJICHTHOM /10361 00ydeHus: oT ADC npu HOpMaIbHOU dKCIuTyaTanuu B 5-10 pas
HUKE, YEM OT YTOJIbHBIX 3JIEKTPOCTAHIIMIA.

[IpuBenennbie 1MGPHI OTHOCATCA K Oe€3aBapHiiHOW paboTe pPEaKTOpOB
coBpeMeHHbIX ADC. Ho MBI 3HaeM, 4TO NMPEANPUATUS SAECPHOTO TOIUIMBHOTO IMKJIA
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ObLITM YyAOBHUIIHBIMA MCTOYHHKAMHU PAJMOAKTHUBHOTO 3arpsi3HEHUs U aTMocdepsbl, U
BOJHOMU cpejibl, ¥ 3eMii (ITPOU3BOACTBEHHOE 00benHeHue «Masik», UepHoObUTbCKast
ADC).

Pab6ora ADC tpebyer no0bIYM ypaHOBOMU PY/ibl, €€ nepepaboTKu B 00OTaleHHOe
ajepHOe  TOIIMBO 2°U, IPOM3BOACTBA TEILUIOBBLAECISIOMUX DIEMEHTOB  (T.H.
«TBDJIoB»), mepepabOTKH  OOOTalIEHHOTO  TOIUIMBA  JUJISI  TOCTEAYIOLIETO
WCIIOJIb30BAHUS W3BJICUEHHOIO JENSIIErocss MaTepralia, nepepadoTKU U 3aXOPOHEHUS
o0pa3yloluxcsi  paJMOaKTUBHBIX OTX0A0B. [Jlo3a o0OmydeHHss OT BBIOPOCOB
npeanpusTui ssaepHon suepretuku cocrapisier 0,15% ¢ponoBoro odmyueHus.

B Tarapcrane moka HET AEUCTBYIOIINX AIEPHBIX PEAKTOPOB, XOTA CYLIECTBYET
perroHanbeHbIi nosuron HITO «Pagony», mpeaHazHadyeHHbIN 1715 cOopa, yTHIIN3aluuu U
3aXOpPOHEHUS PAJUOAKTUBHBIX OTXOJOB MallOM W CpeAHEd AaKTHUBHOCTH, KOTOpPbBIE
3ampenieHo MpUHUMaTh Ha oOblyHbIe nmojuronsl ThO. bmkaitmuit kK HaM 00BEKT C
aTOMHBIMH PEAaKTOpPaMU, PacIoJIOKEH Ha CeBepe coceqHEN YIIbIHOBCKOW 00NAaCTH B T.
JlumMuTpoBrpaae — 3t1o 6 uccienoBaTenbckux peaktopos B HUMAP.

4.2.4. Memoowvt npogpunakmuku u 3auiumasl Om 6030€iCMUs UOHUSUPYIOUUX
U3J1y4eHUll NepcoHaNa u HacejleHus

[Ipu pabore C pagMOAKTUBHBIMHM HMCTOYHUKAMH OCHOBHOE TpeOOBaHUE K
o0OecrieyeHn0 0e30MacHbIX YCIOBUW TpyJda — COOPYKEHHE 3alllUTHBIX OaphepoB
(?KpaHOB), 00ECNEYMBAIOIIUX CHUIXKEHHME J03bl BHEIIHUX IMOTOKOB H3Jy4CHUN Ha
pabounx MecTax M B COCEIHUX IOMEIIeHUsX, A0 JOMYyCTHUMbBIX YPOBHEH, WU
UCIIOJIb30BaHUE 3alllUThl BPEMEHEM U 3allluThl PACCTOSHUEM, 4YTOOBI 3a BpeMs
NPOBEJCHUS TOW WM MHOW ONepauuy HE MPOM30ILIO MepeoOIydeHHs MepcoHasa
kareropuii A u b.

3ammra BpeMEHEeM oOOecneurBaeTcsi COOJIOJEHUEM pErjlaMeHTa MPOBEACHHUS
paboT, OrpaHMYEHUEM BPEMEHU NpeObIBaHUS B 30HE O0Jy4YeHUs, MPEKpalleHue padoT
Y BBIBEJCHHE MEpCOHala M3 paboyell 30HBI MPU JOCTUKEHUU JIOMYCTUMOW J103bI
o0xydyenus. O6s3aTeabHO MPOBOAUTCS JOZUMETPUUECKUI KOHTPOJIb.

3ammuTa paccTOSHHUEM JOCTUTaeTcs yJaleHueM pabouux MecT Ha TakKue
pPacCTOSIHUSL OT MCTOYHHMKA HOHU3HMPYIOLIEr0 M3IYy4YEHUs, Ha KOTOPBIX JOCTUTAKOTCS
JOIMYCTUMBbIE YpPOBHM paguanuu. Jlo3a p-u3nydeHus yMeHbLIaeTcss oOpaTHO
MPOMOPIMOHAIBHO KBAJIpaTy PACCTOSIHUS JJII MCTOYHMKOB C MAJIbIMU JIMHEHMHBIMU
pazMepamu.

OKpaHUPOBAaHWEM MOXHO CHHM3UTh WHTEHCHUBHOCTH OOJy4YeHHs 0 JII00OTo

3aJIaHHOT'O YPOBHHI.
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3alUTON OT Y-M3IYYEHUHM W HEUTPOHOB CIYXKaT pas3jIMyHble MaTEpHAJIbI,
ocnabsoluMe UX. )-U3JIyYeHUE CWIBHEE BCETO  OCHa0NsIeTcs  TSKEIbIMU
MaTepuaiaMy, UMEIOLUIMMH BbICOKUN aTOMHBIM HOMEP U BBICOKYIO IIOTHOCTH (CBUHEL,
CTallb, BoJIb(paM, ypaH, 6eToH u z1p.). [loaHyro 3amuTy OT y-u3mydeHuil oOecneunThb
HE MPEACTABIIIETCS BO3MOKHBIM.

[ToTok HEUTPOHOB mydlie OcCHabIgeTCs MaTepualaMd ¢ MajbiM aTOMHBIM
HOMepoM. lIpu B3auMOAEHCTBUM C HUMHU DHEPrUs HEWTPOHOB IIPEBPALIACTCA B
TEIJIOBYIO. OTOT IPOLECC CONPOBOXKIACTCSA BBIAEICHUEM )-KBAaHTOB. [loaTtomy
NapaJyIeNIbHO IPEAYCMATPUBACTCS 3allMTa OT y-W3JIydeHUd. Marepruanamu s
3alUThl OT HEWUTPOHOB SIBJIAIOTCS TaKWE€ BEIIECTBA, KaK BOJA, IMOJIMATHIEH, OOp,
napaduHsbl, rpapur.

TonmmHa 3KpaHa 3aBUCUT OT XapaKTEPUCTUKHU HM3IydeHHs] (BUI U DHEPIus

W3IIy4eHHsI), CBOMCTB 3alllUTHOTO Marepuaia u kKoddduimenta ocnadnenus K.,
n3nydeHus: (HeoOxoaumoil KpatHoctu ocnabnenus). Koaddunment ocnabienus
MOKa3bIBAET, BO CKOJILKO pa3 JlaHHas mperpaga (3KpaH) ociaadisieT U3ydeHue Wik BO
CKOJIBKO pa3 clielyeT YMEHBIIUTh MOITHOCTH JI03bI, IJIOTHOCTh MOTOKA YacTul] ® u
T.J., 9TOOBI MOJTYYUTh JOIMYCTUMBIC 3HAYCHUS:
« D X _o
(oJov D'a X9 @9 '

(5.1)

rie D, X, @ — mommocTh, COOTBETCTBEHHO, TOMIOMIEHHOM, YKCIIO3UIMOHHON 103 1
MOTOK HEUTpOHOB 10 OdKpana; D,, X,, @, — MOIIHOCTb, COOTBETCTBEHHO,

MOIJIOIIEHHOM, AKCIO3WIMOHHOM 103 M HEWTPOHHOTO IMOTOKa 3a JKPaHOM
(momycTHMBbIE 3HAUYECHHUS).

BcenenctBue Manmbix MpoOEroB  @-4acTUIBI HE TIPENICTABISIOT CEPbE3HOM
OMACHOCTM KaK HMCTOYHUK BHEIIHETO W3JIy4YeHHUS;, IOATOMY HET HEOOXOJIUMOCTH
pacCcCUUTHIBATH TOJIIMHY JKpaHa.

Oco0ObIX TPYIHOCTEM HET U TMPU 3alMMUTE OT F-U3NydeHUU. 3aluTHBIC
KOHCTPYKIIUH UMEIOT TOJIIIMHY, MPEBHIIIAIOINIYI0 MaKCUMAJIBHBIM TTpo0er f-yacTuil B
Marepuaiie R 1 00bIYHO U3rOTABIMBAIOTCS U3 IUICKCUTIIAca, ATFIOMUHMS WM CTEKJIA.

Cornacao HPB-99 [7], mpenycMarpuBaroTCst ClIEAYIOIINE OCHOBHBIE IPUHIUITHI
paanaIiMoOHHON 0€30TaCHOCTH JIJIsl TIEpCOHAaNa U HACEIICHUS .

® HE TPEBBIIICHUE TOMYCTUMBIX MPEACTOB WHIWBUAYAIbHBIX 103 OOJydeHUs
IpaXkJIaH OT BCEX NCTOYHHMKOB M3JTydeHHUs (IPUHIIAIT HOPMUPOBAHUA);

® 3aIIPEUICHUE BCEX BHUJAOB JACATEIBHOCTH M0 HCIMOJb30BAHUIO HCTOYHHUKOB

H3JTYy4YCHUs, IIPpU KOTOPLIX IIOJYUYCHHAA JId 4YCJIOBCKAa U 06H_ICCTB3 I10JIb3a HC
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IPEBBIIIAET PUCK BO3MOXKHOTO Bpe/ia, MPUUYNHEHHOTO JOMOJHUTEILHBIM 00JIydeHUEeM
(mpuHLKMIT 000CHOBAHHUS);

® MIO/IJIEPKAHUE HA BO3MOXKHO HHM3KOM M JIOCTUKMMOM YpPOBHE C YYETOM
PKOHOMHUYECKUX M COIUATBHBIX (haKTOPOB MHAMBUAYAIBHBIX 703 OOIYUYCHHUS W YHCIIa
00JIy4aeMbIX JIMI[ MPH HKCIOJB30BAHUK JIFOOOr0 MCTOYHHMKA H3IydeHUs (IpHUHIIUI
ONTHMH3ALINHN).

Takum 00pa3oM, HEYKOCHUTEIBHOE COOIIOJICHUE HOPM  paJIHaIllMOHHOM
0e3omacHoctH, B yactTHocTd HPB-99, aBigeTcs oqHUM U3 OCHOBHBIX 3aKOHOOAMENbHO-
OpP2aHU3AYUOHHBIX CTIOCOOOB 3aITUTHI U MPOMUIAKTUKU BO3JACHCTBUS MOHU3UPYIOIINX
M3JIyYEHU Ha YelloBeKa U 00ecTeueHus paaualiOHHON O€30MIacCHOCTH.

K npyrum OCHOBHBIM crmoco0aM MNpOMHMIAKTAKK M 3allUThl JIIOACH TIpH
HaxoxaeHud (MPOKMBAaHWK) HAa PaJMOAKTUBHO 3arpsA3HEHHON MECTHOCTH SIBJISIOTCS:
cB0eBpeMenHHoe  onosewjeHue  HaceieHus 00  OMACHOCTAX  PaJMOAKTHBHOTO
3arpsA3HEHUSI;, YKpblmue €20 8 3aUWUMHbBIX COOPYHCEHUSX, SKIIBIX U MPOU3BOJACTBEHHBIX
3MAHUSX;, UCHONIL30BAHUE  CPeOCm8  UHOUBUOYAILHOU  3AWumbl, NPUMEHEHUe
MEOUYUHCKUX Ccpeocm8 NpODUIAKMUKU, UCKIIOYeHUe HOmpeONeHUsl 3acPsA3HEeHHbIX
NpOOYKmMo8 u 800bl; Oe3akmusayuss TEPPUTOPUHU, IOPOT, COOPYKEHUH, TEXHHKH,
IPOAYKTOB U BOJBI H T.I1.; COOII00eHUEe YCMAHOGLeHHbIX npasui (PeKHUMOB) TTOBEICHUS
JIOZICH Ha 3arpsSA3HCHHONM MECTHOCTH; 28akyayusi (OTCEICHHE) MPH HEOOXOIUMOCTH C
3arpsiI3HEHHOW TEPPUTOPUM HACEIICHUS U JIp.

KopoTko ocTaHOBUMCS] Ha HEKOTOPBIX U3 ATUX CIIOCOOOB.

Ceoespemennoe onosewjeHue Hacelenusi 00 OMACHOCTH PaAUOAKTUBHOTO
3arps3HEHUS] UTPAET UCKIIOUUTEIBHO BAXKHYIO POJIb ISl IPUHSATHS MEP 3aIUTHI.

[IpenycmaTpuBaeTcs  OINOBEIICHWE  HACEJICHWsS B Mepejaye  peyeBou
nHpOpMaIMU TI0 CEeTSAM IIPOBOJHOTO BEIIAaHWS, MECTHBIM pPaJHOBEIIATEIHHBIM
CTAHIIMSAM M T10 TEJICBUACHHUIO.

Jnsg mnpuBiedeHHss BHUMAHMSI HACEJICHUS TeEpe] Teperadeil  pedeBoi
nH(pOpMaIUU BKIIIOYAIOTCSI CUPEHBI, MPOU3BOJCTBEHHBIC TYJIKU U JPYTrUe CUTHAIbHBIC
CpeACTBa, O3HAYAIOUIUE Mepeaavy NpeaylnpeIuTebHOr0 CurHaia « BHUMaHue BCceM».
ITo sToMy curHamy HE0OOXOIUMO HEMEHJICHHO BKJIFOYUTh TPOMKOTOBOPUTENIH, PaJHO-
Y TEJIEBU3MOHHbBIC MPUEMHUKH HA MECTHOW BOJIHE JJISI MPOCIYIIMBAHUS SKCTPEHHOTO
coobmenus. IlpocnymaB ero, HaceleHHE TOJDKHO JCHCTBOBAaTH B COOTBETCTBUHU C
yKazaHUsIMU TOpojickoro (paitonHoro) ynpasienus 'O u UC OvicTpo, HO 6€3 CyeThl u
MMaHUKH.

Vkpoimue  nacenenus 68  3AWUMHLIX  COOPYIHCEHUSX (yoexwurax,

MMPOTUBOPAAHAINOHHBIX prBITI/ISIX) ) a IIpu OTCYTCTBMM — B JKHJIbIX H
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NPOU3BOACTBEHHBIX 3[aHUSAX C 00s3aTebHONW M HEMEIJCHHOW TrepMeTHU3alreld OKOH,
JBEpEH, BEHTHISIIMOHHBIX W JPYTUX OTBEPCTUH, MpEAyCMaTpHUBAET 3allUTy €ro OT
BHEIIHETO 00JydeHHs U TIOTaaHusl paJUOHYKINIOB BHYTPh OpraHu3Ma C BIBIXaeMbIM
BO3JYyXOM M Ha KOXXHBIE MOKPOBBI. DPQPEKTUBHOCTh STOW 3alIUTHl 3aBUCUT OT
MPOIOJDKUTEILHOCTH IPEOBIBAHUS JIIOACH B 3alIUTHBIX COOPYKEHUSIX (3MaHUSX) H UX
3al[UTHBIX CBOMCTB.

Cpeocmea unousudyanvrou 3awumsl (CH3) npenHasHayaroTcs Uisl 3alllUThI
OPTaHOB JBIXaHMS U KOXH OT PaJUOAKTHBHBIX U JPYTUX BPEIHBIX BEIICCTB.

JUIs 3amuTel Opearos Ovixauus OT PaTUOAKTHBHBIX BEIIECTB HCIOIB3YIOTCS
pecupaTophl pa3iMdHbIX Mapok. Hambosee pacmpocTpaHEHHBIM W3 HUX SIBJISCTCS
pecrimparop «Jlenmectok» (pogaroTcs B aNTeKax), XOPOIIO 3apPEKOMEHI0OBABIIHNIA ceO0sl.
OH oOecrneynBaeT 3alUTy OT pPAJUOAKTUBHOM NbUIM M a3po3osei iona. Ilpu
OTCYTCTBHHM PECIHUPATOPOB MOKHO HCIOJB30BaTh HM3TOTOBIIEHHBIE B JIOMAIIHUX
YCIIOBUSIX TPOTHUBOIBIIEBbIE TKAaHEBbIE MACKH, BAaTHO-MAapJIEBbIE TOBSI3KM, a TaKXKe
MOBSI3KHM U3 HECKOJIBKUX CJIOEB TKaHU U T.II.

JUig 3a1uThl KooKcU WUCTIONB3YETCsl CHElMalibHasl 3alllUTHAs OAEXKIa, a IpH ee
OTCYTCTBUU — OObIUHas (ITajJbTO, KOCTIOMBI, CIIOPTHBHBIC KYPTKH, OPIOKH, IUIAINU H
T.I1.) ¥ IPOM3BOJICTBEHHAs CIIEI0/IeKIa (KOMOMHE30HbI, KYPTKH ¢ OpIOKaMH | T.I1.).

CpenctBa WMHOWBUAYaTbHOW 3allUTHl HCIOJB3YIOTCS MPH HAXOXKICHUM Ha
OTKPBITOM MECTHOCTH B TICPUOJ BBIMAJCHHUS PAJMOAKTUBHBIX BEIISCTB (aBapUHHOTO
BBIOpOCa), a TaKkKe B YCIOBUSX CHIBHOTO IMblIcoOpa3oBaHus (CHJIBHBIA BeTep,
MOE3KM Ha OTKPBHITHIX MAalllMHAX, OCOOEHHO 10 TPYHTOBBIM JOpOoram; mpu
NPOBEJICHUN CEIbCKOXO3SMCTBEHHBIX paboT u T. 1.). CpencTBa WHIUBHIYaTbHOM
3aIlUTHl MOXXHO HE HMCTOJIh30BaTh MPHU HAXOXKIECHUHU B JKUJBIX W MPOU3BOJICTBEHHBIX
3[IaHUSX, B TUXYIO O€3BETPEHHYIO MOTOAY U MOCIE JOKIS.

Meouyunckue cpeocmea npoghunakmuxu TPETyCMATPUBAIOT TMPUMEHEHHUE
CHEeIHANBbHBIX ~ XUMHUYECKMX  MpemapaToB,  HAa3bIBAEMBIX  PaJAHO3AIIUTHBIMHU
(paaronpoTeKTOPaMu), KOTOPhIC CHIKAIOT B OMPEJICIICHHON CTENCHU pajuallMOHHbIC
MOPAKEHUS J0Jiel. BONBIIMHCTBO M3 HUX NEUCTBYIOT Haubosiee d(HPEKTUBHO, €CIH
BBOJISITCSI B OPraHMU3M J10 OOJy4YeHHs WM, B KpailHEM cilydae, B IIEpBbIE€ Yachl MOCIIE
HETO.

Kakune mpemapaThl 1eiecoo0pa3HO HUCHOIB30BaTh B YCIOBUAX aBapUHHOTO
BbIOpoca pammoHyknuaoB? Hampumep, B mepuoa HWOMHON  «OMAacHOCTH» B
4epHOOBUTbCKOW CHUTYyalldd [JIsl CHWKEHUS HAKOIUICHUS HM30TOIOB PaJMOAaKTUBHOTO
fiola B KpUTHYECKOM OpraHe — IMUTOBUIHOM jKelie3e PEeKOMEHIOBAIOCh NMPUHUMATH

eKEIHEBHO IO OJTHOM TabneTke Woaucroro kanus (Hoauma kanus) 0,2 r B reueHue 10
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AHeW mocie oOyydeHus (TaOJeTKM UMEIOTCS B anTedyke WHAMBHIYyalbHON AU-2,
Ho/IHbIE TIpenapaThl CBOOOAHO MPOJIAIOTCS B alTEKaX).

Ho u 31eck, onsaTh Taku, HEOOXOIUMO HE MOJJaBaThCs MAaHUKE U ciyxam. B
2005 rogy ObUT OCYXIIEH CTYACHT OJIHOTO M3 CaMapCKUX BY30B, CIIPOBOLIMPOBABIIUMN
nanuky B r. bamakoBo (CapaToBckas 007acTh), B KOTOPOM pacCIIOJIOKEHA aTOMHAas
anektpoctanuusa. (OO03BaHMBas JKUTENEH TOpOAa, BEIUKOBO3PACTHBIA 000ITYyC
coobmiait o sikoOb! npousomenmeM Ha ADC BbIOpOce pagUOHYKINIOB U MPU3BIBAI X
JUTsl TPO(PHIIAaKTUKY MPUHUMATh Tpenapathl Hoaa (Mo-BUAMMOMY, CTYIEHTA HEIUIOXO
YUUJIU B BY3€, MOCKOJIBKY PEKOMEHAAIMH ObUTH BIOJHE OOOCHOBAHHBIMH — CM. BBILIE).
B pesynpTaTe HEKOTOpBIE KUTEIM TOpOJa OKa3alduch B OOJIbBHUIIAX C WOAHOU
IIEpEI03UPOBKOM.

JI71s1 ycKOpeHHUsl BBIBEACHUS U3 OpraHU3Ma L€3Usl U CTPOHIIUS Ha3HAYAIOT IPHEM
pa3IMUHbBIX afcoOpOeHTOB (morioTtuteneit). Tak, 1y BbIBEACHUSI U3 OpPraHU3Ma Ie3Usl
npumensot: ¢eppounn 1,0 : 100,0 (t. e. Ha oaun mpuem 1 r B 100 M
nucTUiIMpoBanHoi Boabl), 6eHTOHHT 20,0 : 200,0; nius BbIBEACHUS CTPOHIUS —
nomucyptmuH 4,0 : 200,0, ancobap wiau cepHokucibiii 6apuit 25,0 : 200,0, anbrunar
HaTpusi win kKaneiusa 15,0 @ 200,0 (anpruHat HaTpusi OCOOCHHO PEKOMEHIYETCS B
YCIIOBHSIX JITUTENBHOTO MOCTYIUIEHUS! MaJIbIX KOJIMYECTB PAAUOAKTUBHOIO CTPOHIIMS,
KOTOPBIM IIPU IIPUEME C MOJIOKOM B KOJMYECTBE 15 I' B IEHb NOHMKAET BCACHIBAHUE
CTPOHLHUSA B KMIIEYHUK B 3-6 pa3). Xopowo BHIBOJAT CTPOHLUUN U3 OpPraHu3Ma CyxXue
HaTypajJbHble BUHOTpajaHble BUHA. JKutenn MOnAOBBI TOPIAATCS CBOMM BHHOM
«Kabepne», KOTOpoe JIsl 9TUX IIeJIed CUMTACTCS HAWIYUYIIUM COPTOM M 3aKyHaeTcs
nake BUHOJeJIbueckon Mcnanuen.

[Tocne nmpuema ancopOEHTOB PEKOMEHIyeTCs OOMJIBHOE MPOMBIBAHUE JKEITYAKA
BOJIOM WJIM pBOTHBIE cpeacTBa. Ilocie ouunieHus: eiayaka — MOBTOPHOE BBEICHUE
a7ICOPOCHTOB C COJIEBBIM CJIA0UTEIIHLHBIM.

Ecnu Bpemsi ynyueHo, ¥ paAMOHYKIUAbl YCIEIN MO MPOLIECTBUN HECKOJIBKUX
JTHEH OTJIOXKUTHCA B KPUTHYECKUX OpraHax, PEKOMEHIYeTCsl CIoco0 BBIBEICHUS
PaIMOHYKIIUJOB U3 OpraHU3Ma C MOMOIIBI0 KOMIUIEKCOOOPa3yIOUINX BEUIeCTB (coJiei
OpPraHUYeCKUX KHCJIOT: JIMMOHHOM, YKCYCHOHM, MOJIOUYHOM, siHTapHOW). Tak, mid
YCKOpEeHHsI BbIBeJieHUs1 cTpoHlMs HazHayatoT 10% pactBop DATA (conb ykcycHOM
KucioThl) mo 20 mMa 2 pa3a B JI€Hb BHYTPUMBIIIEYHO B TeueHue 4 aHEM.

KommiexkcoobpazoBarensiMu sSBIAIOTCA Takxke BuTamMuH B1, nenranun B 5%- pacTtBope

U IpyTHE.
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OAHOBPEMEHHO C YKa3aHHBIMHU MPOPUIAKTUYECKUMU MEpamMu IMpHU MOMNaJaHuu
PAAVOHYKIMOB BHYTPh OpTaHHM3Ma, MPOBOAUTCS 0OIlee KOMIUIEKCHOE JICUCHUE, Kak
pH JTy4eBOr 00JIe3HU, PA3BUBAIOIIEHCS OT BHEUTHETO 00yUeHHUS.

Jesaxkmusayusi — 5TO yJaleHUE PATUOAKTUBHBIX BEIIECTB C 3apa)KCHHBIX
00BekToB. K crmocobam mpoBeeHus 1e3aKTUBAIIMNA OTHOCSATCS:

® MEXaHUYECKUH croco0. DTUM CrOcOOOM OTPaBIISIONINE BEIECTBA yIATSIOTCS
C KaKOW-T100 TTOBEPXHOCTH MyTEM CTUPAHUS, COCKAOJIMBaHUS, CMBIBAHUS;

e puzuueckuit cnocod6. B ocHoBe 3TOrO crnocoba JIGKUT  OTHEBOE
o0e33apaXMBaHUE TMPEAMETOB (MAsUIbHOM JaMmod M JIPYTHMH OTHEOOpa3yIONIMMHU
MPUCIIOCOOJICHUSIMU );

® XUMHUYECKHUH cmoco0. DTOT CcHoco0 Je3aKTUBALMM  SBIAETCI CaMBIM
pacnpocTtpaHeHHBIM. OH OCHOBaH Ha MPUMEHEHUH XJIOPUPYIOIINX BEIIECTB.

JlezakTuBanus  OACKIbI, OOYBH, CpEACTBA HWHAMBUIAYATBbHON  3alIUTHI
OCYIIECTBIISIETCSI OOBIYHO KUITSTYEHUEM, CTUPKON U TIPOBETPUBAHUEM.

llpu paouayuonnoii asapuu unu 0OHAPYI*CEHUU PAOUOAKMUBHO20 3ACPASHEHUS
OTpaHWUYCHHUS  OOJNydeHHUS  OCYIICCTBISIOTCS  3alUTHBIMH  MEPOIPHUSATHIMH,
MPUMEHSCMBIMH, KaK TMPaBWIO, K OKpYXalolmeld cpeae M K YeNOBEKy. OTH
MEpONPUATHS. MOTYT NPUBOJUTH K HAPYUICHHUIO HOPMAJIBHON >KU3HEACATEIHHOCTU
HACeJICHUS, XO3SIMCTBEHHOTO M COIMAIBLHOTO (YHKIIMOHUPOBAHUS TEPPUTOPHUH, T. €.
SBJISIFOTCS BMEIIIATEIHCTBOM, BIEKYIITUM 3a COOOM HE TOJHKO SKOHOMUYECKUN yiiepo,
HO W HEONaronpusiTHOE BO3JIEHCTBUE HA 3JI0POBHE HACEJICHUS, TCHUXOJIOTHYECKOE
BO3JICHICTBHE HA HAacEJICHNE U HEOJIaronprusaTHOE N3MEHEHHE COCTOSTHUS DKOCUCTEM.

[ToaTOMy TpM TIPUHATHW PEIICHUH O XapaKTepe BMEIIaTeNbCTBa (3aIIMTHBIX
MEPOTIPUATHIA) CICAYET PYKOBOJCTBOBATHCS CICAYIOIIMMH TPUHITHITAMH:

- IpeJylaraeMoe BMEIIaTeIbCTBO JOHKHO MPUHECTH OOIIECTBY U, TIPEXKIIE BCETO,
0o0JlygaeMbIM JIMIIaM OOJIBIIIE IIOJB3BI, YEM Bpela, T. €. YMEHbIICHHE yiiepda B
pe3ynbTaTe CHUIKEHUS J03bl JIOHKHO OBITh JIOCTATOYHBIM, YTOOBI OMpaBAaTh BpeI U
CTOMMOCTh BMEIIATENIbCTBA, BKJIIOYAs €ro COIUAJbHYI0 CTOMMOCTH (TIPHUHIIHIT
000CHOBaHUS BMEIIATEIHCTBA);

- ¢opma, wmacmTadl UM JUIMTEIBHOCTh BMEIIATENbCTBA JOJKHBI  OBIThH
ONTUMH3UPOBAHBI TaAKMM O0pa3oM, YTOOBI YUCTasl TMOJIb3a OT CHIKEHHUS TO3bI, T. €.
M0JIh3a OT CHIDKCHHS PAJUAIlMOHHOTO yiiepOa, CBI3aHHOTO C BMENIATEILCTBOM, Oblia
OBl MaKCUMATHHOU (TTPUHITUTT ONITUMH3AIIMN BMEIIATEIIHLCTBA).

[Ipornosupyembie ypOBHU OOJTyUECHUS] U KPUTECPUU JJIST IPUHSITHS HEOTIIOKHBIX

peIIeHMIA B Pa3JIMYHbIX cUTyanusx npuoasatcs B HPB-99 [7].

5.2.5. Memoowl pecucmpayuu uOHUZUPYIOUIUX USTIYYEHUTL U
84



Paouooo3umMempuiecKo20 KOHmpons

[Ipu paboTe ¢ HOHUBHPYIOUIUMHU H3IIYYCHUSIMU HEOOXOJMM MOCTOSIHHBIN
KOHTPOJIb /103 U MOIIHOCTEH 7103 HAa pabounX MECTax, Tak Kak 4eJIOBEK, HaXOSIIHICs
BOJIM3M MCTOYHUKOB HWOHU3HUPYIONIMX HW3JIYYCHHUH, MOXKET He3aMeTHO Ui celst
OOJTyYUTHCH.

[IpuHuun oOHapyK€HHS HOHU3HPYIOUIUMX (PaJHMOAaKTUBHBIX) W3IIy4YECHHI
(HEUTpOHOB, y-Ty4yeH, [- U o-9acCTHI]) OCHOBAH Ha CIIOCOOHOCTH ATHUX H3ITyUCHUH
MOHU3HUPOBATh BELIECTBO CPEIbl, B KOTOPOM OHM pacmnpocTpaHsaroTca. MoHuszanus, B
CBOIO O4Yepe/b, SBISETCA MNPUYMHONW (PUIMYECKUX M XUMHUYECKHMX H3MEHEHUU B
BEIIECTBE, KOTOPbIE MOTYT OBITh OOHApY>KEHbI U U3MepeHbl. K TakuM H3MEHEHUsIM
Cpelbl OTHOCSTCS: M3MEHEHHMs 3JEKTPOINPOBOJHOCTU BEHIECTB (ra3oB, >KHUJIKOCTEW,
TBEPJBIX MAaTEpUAJIOB); JIIOMUHECICHIMS (CBEUCHHE) HEKOTOPHIX  BEIECTB;
3acBeyrBaHUE  (OTOIUIEHOK; HM3MEHEHHWE  ILIB€Ta, OKpPAaCKH, MPO3PAYHOCTH,
CONPOTHUBJICHUS AIEKTPUUECKOMY TOKY HEKOTOPBIX XUMHUUYECKUX PACTBOPOB U Jp.

Jis oOHapyXeHHS U U3MEPEHUS HOHU3UPYIOIIUX HU3IY4YEHHUI, B OCHOBHOM,
HCITOJIB3YIOT CJIETYIOIINE METO/IBI:

e (hoTorpaduyeckuii;

® CIMHTUJUISILIMOHHBIN;

® XMMHYECKUI;

® VIOHW3aIlMOHHEII.

[TosryueHue MO3UMETPUYECKUX BEJIMYUH OCHOBAHO HA PETUCTPALMU JIFOOOTO
BH/JIa U3JIy4EHUS IIPU B3aUMOJEMCTBUY €r0 C BELIECTBOM JETEKTOpa. J[eTeKTOp B 3TOM
Cllyyae pacCMaTpuBaeTcsd Kak YCTpPOMCTBO, Ha BXOJ KOTOPOrO IOCTYMNAarOT
MOHU3UPYIOIINE YaCTULIBI U Ha BBIXOJI€ MPUOOPa MOSIBISIOTCS CUTHAJIBI.

B uonusayuonnom memoode wu3MepeHHus, B JO3UMETPUUYECKOM JETEKTOPE
U3MEPSIOT MHAYLMPOBAHHYK H3JIydeHueM uoHuzaumio. lIlox  BosaeiicTBueM
U3JTy4YeHUH B U30JIMPOBAHHOM 00BbEME MPOUCXOAUT MPOLEcC 00pa30BaHMsI JIEKTPOHOB
U TIOJIOKUTEIbHBIX HOHOB. Ecnu B 3TOM 00bEeMe MOMECTHTH JIBa 3JEKTpoAa, K
KOTOPBIM MPHJIOKEHO MOCTOSHHOE HAIPSKEHUE, TO MEXKIY 3JEKTPOJIaMU CO3JaeTCs
AJNIEKTpUUEcKoe Tosie. B  HMOHM3MPOBAaHHOM Ta3e B 3TOM Clly4ae BO3HHUKAET
HalpaBJCHHOE JBW)XEHHE 3apsOKEHHBIX YacTHIl, T.€. 4Yepe3 ra3 MpOXOJUT
JJIEKTPUYECKUN TOK, HA3bIBAEMBI HMOHU3ALMOHHBIA. Il0 HMOHM3aMOHHOMY TOKY
MOKHO CYAUTh 00 NHTEHCUBHOCTH MOHU3UPYIOMINX U3TYyUCHHI.

[TpuGopsl, paboTaromiyie Ha MOHU3ALMOHHOW METO/Ie, UMEIOT MPUHIUIHAIBHO
OJIMHAaKOBOE  YCTPOWCTBO, BKJIFOYAIOIIEE  BOCHPHHHMMAIOLIEE  YCTPOMCTBO

(MOHM3AIMOHHYIO KaMepy WM ra30pa3psIHbli CUETYUK), YCUIIUTEIh HOHU3AIIMOHHOTO
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TOKa, PETUCTPUPYIOLIEE YCTPOUCTBO (MUKPOAMIIEPMETP) U UCTOUHHUK MUTAHUS (CyXue
AIIEMEHTBI WU aKKYMYJISITOPHI).

UucnoBoe 3HAYEHHME HMOHU3ALMOHHOTO TOKA MPONOPLHOHAIBHO MOIIHOCTH
u3lydeHusd. ['azopaspsaHpiii cuetdynk ['eiirepa HCHONB3YETCA MJISI  HU3MEPEHUS
MOHM3UPYIONINX  HM3Iy4YeHHM  Manod  uHTeHcuBHOcTH. (OOnamas  BBICOKOM
YyBCTBUTEJIBHOCTBIO, CUETYHUK ITO3BOJIIET U3MEPATH HMHTECHCUBHOCTH H3JIy4CHUS B
JECATKH THICAY pPa3 MEHBILIE TOW, KOTOPYIO YAAETCSA U3MEPUTH KAMEPOU.

["azopa3psAaHbIE  CUETYUK MPEACTABISET COOOM  MOJIBIH  TePMETHUUYHBIM
METAJUIMYECKUI WM CTEKIISIHHBIM IWIMHAP, 3alOJHEHHBIA pPa3psyKEHHOW CMECHIO
WHEPTHBIX Ta30B (aproH, HEOH) C HEKOTOPHIMU JO0OAaBKaMH, YJIYYIIAIOIMIMMHU paboTy
cyeTurka (mapbl cnuprta). BHyTpu HuimMHIpa BAOJAb €r0 OCH HATSAHyTa TOHKas
MeTaJuIMyecKass HHUTh (aHOM), HM30JMpOBaHHAas oOT UuiauHApa. Karogom ciyxur
METAUIMYECKUN KOPITYC WM TOHKHMM CJIOW METaula Ha BHYTPEHHEW MOBEPXHOCTH
CTEKJIIHHOTO uimHapa. K anexkrpogaM moaaeTcss HanpsKeHHeE.

B rasopaspsAaHbIX CUETYMKAX HCIOIb3YETCS NPUHLMUII YCHUIECHHUS TIa30BOIO
pazpsaa. [Ipu Bo3aeiicTBM HOHU3HUPYIOIIETO U3JIyUYeHUs B paboueM 00beMe CUETUNKA
oOpa3yercs 3apspK€HHbIE 4YacTUlbl. [Ipym OBHMKEHMM K aHOAY 3JEKTPOH BbI3BIBACT
JOTOJHUTENbHYI0 MOHU3ALUIO Ta30BOM cpefibl. BEIOUTHIE 3JIEKTPOHBI B CBOIO OYEPE/Ib
MPOU3BOAAT HMOHM3aUMI0. TakuMm oOpa3oM, OJHA YacTUla HOHU3ZHPYIOUIETO
U3JIy4eHHMs], TTonaBlasi B 00bEM ra30BOM CMECH CUETUMKA, BBI3BIBAET 00pa30BaHUE
JIaBUHBI CBOOOJHBIX AJIEKTPOHOB. B pe3ynbTaTe MOJOKUTENbHBIM MOTEHIMAI PE3KO
YMEHBILIAECTCSA, W BO3HMKAET DJIEKTPUUECKUU HMITYJIbC. Perucrpupys KOIM4ecTBO
HUMITYJIbCOB TOKA, MOKHO CYAMTh 00 NHTEHCUBHOCTH MOHU3UPYIOMIMX U3ITYyUCHHI.

CyunmunisAyuoHHslli MemoO JIO3UMETPUHU, MPUMEHSEMbIH JUIsl PErucTpanuu
PEHTTEHOBCKOTO W Y-W3JyYEHHI, OCHOBAaH Ha PETUCTPALIMM BCHBIIIEK CBETA,
BO3HUKAIOIIMX B CUUHTWUIATOPE NOJA JEWCTBUEM HWOHU3UPYIOUIETO W3IIYUYEHHUS.
Peructpaiusi Bemblliek OOBIYHO MNPOU3BOAUTCS (POTOIIEKTPOHHBIM YMHOXKHUTEIEM
(DP3Y). U3 porokaroma BIOMBAIOTCSA (POTOIIEKTPOHBI, YCUICHHBIM TOK MOMAIaeT Ha
aHoJ, COOTBETCTBYS HMIYJbcy Toka B aHogHou wnenu @dIY. Ilo Benuuune
M3MEPEHHOI0 3HAUYEHHUs aHOJHOTO TOKa M TMOACUYETY KOJUYeCTBa (POTOIIEKTPOHOB

MOJXHO CYyAUTDb 00 MHTEHCHUBHOCTH HOHU3HUPYIOIICTO U3IYUCHUA.
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[To wm3MepsiemMblM BeIMYMHAM, HPUOOPHI PATUALUOHHOTO KOHTPOJISI MOKHO
KJIaCCU(PUIMPOBATh HA: JO3ZUMETPBI, PaIUOMETPBI, CHEKTPOMETPbI, CUTHAIU3ATOPBI,
yCTPOMCTBA JETEKTHUPOBAHUS U yHHUBEpCAIbHBbIC NPUOOPHI (HAmpumep, AO3UMETPbI-
PagTuoOMETpHI).

[Tpubops! ucoab3yemMbie B 00JIACTH PaIUAIIMOHHOTO KOHTPOJIS MpeAHA3HAUYCHBI
TUISL:

® KOHTPOJIA OOIYYEHUs — MOIYYEHHs] JaHHBIX O MOIIHOCTH U HKCIO3UIIMOHHBIX
7103aX U3IYYEHUS;

® KOHTPOJII ~ PAJUOAKTUBHOIO  3arpsA3HEHUs  PAAUOHYKIMIAMHU  JIIOJIEH,
CEJIbCKOXO35IICTBEHHBIX KUBOTHBIX, TEXHUKH, TPaHCIIOPTA, CpeacTBax
VHAWBUAYaJIbHOM 3aIUThI, IPOJOBOJIBCTBUS, BOJIbI U JPYTUX OOBEKTOB.

Jlo3umeTrpudeckue npuOOpHI UCIIOJIB3YIOTCS KaK TUISL OLICHKHU
IPOU3BOJCTBEHHOW OOCTAHOBKM, TaKk M [ HWHAWBUIYAIBHOTO  KOHTPOJIS.
NHauBHyalIbHBIA KOHTPOJb 103 3aKIII0YAETCA B CHCTEMAaTHUYECKOM M3MEPEHHUH J03bI,
MOJIy4aeMOM 3a ONpeNeNICHHbI MPOMEXKYTOK BpEMEHU (B T€UEHUE JTHSA U T.1.) MNpHU
BHEILIHEM OOJIy4eHHH Kaxaoro padouero. Kpome Toro, ¢ moMouy A03MMETPUYECKHUX
npuOOpoOB MOXKET OBbITh ONpEeJesieHa HaBEeACHHAs pPaJUOAKTUBHOCTb OOIy4YEHUS
HEUTPOHHBIMU TIOTOKAMHU Pa3JIMYHBIX OOBEKTOB. I paauanMoOHHON pa3BeIKU U

JO3UMCTPHYCCKOI'O KOHTPOJIA UCITIOJIB3YIOT JO3UMCETPBI U3MCPUTCIIN MOIIMHOCTHU AO03EI.

5.3. PacuéTtHo-3KCcnIepUMEHTAIbHAS YACTh
HccnenoBanue xapakTEPUCTUK HOHU3UPYIOMHUX HM3IYyYEHUW W pagualldOHHOU
0€30TMacHOCTH, BBITIOJHAETCS] METOJJaMU U3MEPCHUS U PACUCTHBIMA METOaMHU.
B nmannoit maGopaTopHoil paboTe, HpU TOMOIIM HMEIIIMXCSI TPUOOPOB
MIPOU3BOATCS U3MEPEHHS 3HAUYCHUM pPaJUallMOHHOTO (POHA M ypPOBHS WU3IYyUCHUI,
CO371aBa€MOT0 KOHTPOJIbHBIM UCTOYHHUKOM MOHU3UPYIOIIETo u3ydeHus. PacueTHbiMu

MCTOAaMHU OIIPCACIIAIOTCA O03bI O6Hy‘{eHI/I${.

5.3.1. Ilpubopul, ucnonvzyemoie 8 padome u nOpsAOOK 0OpaweHus ¢ HUMU

B nannoit maGopaTopHoil paboTe mjis U3MEpPEHUs] paJualoHHoro ¢oHa u
ypOBHEH o0JrydeHusl, HCIIOJIB3YIOTCS: pagruoMeTp-103UMETP HII1-5;
npodeccuonanbublit fo3umetp JAPT-01T1 u GbrToBoi no3umeTp «Mactep-1».

Paouomemp-oosumemp JIII-5 (puc. 16) mnpenHasHayeH IS H3MEPCHHS
YpPOBHEW PpEHTTEHOBCKOTO U )-M3Jy4eHHWsS Ha MECTHOCTH U PaJAMOAKTHBHOU
3apaXEHHOCTH PA3JIMYHBIX TPEIMETOB IO p-M3TydeHHro. MMeeTcss BO3MOXHOCTH

U3MEpPEHUs f-U3ITyUeHUs.
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MomHOCTh U3My4eHUs! (MOIIHOCTh 3KCHO3UIIMOHHOM /03bl) OMNpENessieTcsl B
pPEHTreHax WIM MUJUIMPEHTTeHaX B 4ac JJisi TOM TOYKH MPOCTPAHCTBA, B KOTOPOMU
NOMeEIlleH AaTuuk-30Ha 1 mpubopa. [unanazon uzmepeHus no y -uznydeHuto ot 0,05
MP/4 10 200 P/4 B nuama3one sHepruii y -kBantoB oT 0,084 o 1,25 M»aB.

[Mpubop MAII-5 wumeer cemp mnoaguamna3zoHoB wu3Mepenus (tabm. 12) B
3aBHCHMOCTH OT TIOJIOKEHUS Tepekirouarens pexkuma pabotel (IIPP) 2, 3BykoByto
WMHAMKAIMIO uYepe3 ToJIoBHbIe TenedoHbl 3 Ha BCEX JHAa3oHax KpOME IMEpBOTO.
AHanoroBeIil  (CTPENOYHBIN) MHKpoaMmepMeTp npubopa, OTrpaayHMpOBaHHBIA B
SAMHUIAX U3MEPEHHUS I MOIIIHOCTU U3ITyYEeHUSI UMEET TPU U3MEPUTEIbHBIX IIKAJbI —
HkHIOI0 (0 — 200), cpeantoro (0 — 5) u BepxHtoro (0 — 1000) myst paGoThI B pa3HbIX
nojaMana3onax (cm. taom. 4.2).

Oopatute BHuMaHue! Ilpubop He wuMeeT «0OpPaTHOrO XOAa» CTPEIKH

MHUKpOAMIIEpMETpa TMpH Meperpy30ouHsix oomydenmsx g0 300 p/au ma 1 — 3
nojAuanasonax u 10 1 p/4 na 4 — 7 noaanamnazoHax.
Ta6auna 12
H3mepuTenbHbIe NOAIHANA30HBI pagnoMerpa-go3umerpa JAI1-5
IHonanamna3zon IMonoxenue [IPP | U3mepurensHas mkana | Ilpexesnnsl nusmepenus
1 200 0—200 (HuKHSASA) 5—200 P/q
2 5 0 —5 (cpennsisi) 0,5-5P/u
3 0,5 0—5 (cpennsis) 0,05-0,5 P/u
4 %1000 0—1000 (BepxHss) 50— 1000 mP/u
5 x100 0—1000 (BepxHsis) 5—100 mP/4
6 x10 0—-1000 (BepxHsisi) 0,5-10 mP/u
7 x1 0— 1000 (BepxHsisi) 0,05 -1 mP/u

[Tutanue mpubopa MOKET OCYIIECTBISATHCS OT TPEX KPYTIIX dJIeMEeHTOB A3306,
CyXUX DJIEMEHTOB-aKKyMYJISITOPOB MJIM OT aBTOMOOWJIBHBIX aKKyMYJISITOPOB
HanpskeHus 12 winm 24 B. [lockonpKy oTeuecTBEHHAs IPOMBIIIIIEHHOCTh OrpaHuYUIa
BBIITYCK CYXHMX 3JIEMEHTOB M Oarapedl TeX THUIIOB, KOTOPbIE BXOAST B THE3/I0 OJIOKa
MUTaHus, B JaHHOW paboTe, mpuOop OCHAIIECH BHEIIHUM JaOOPATOPHBIM UCTOYHUKOM
nutanus (BelmpsMuresneM oT cetu 220B) nampsixkeHuem 6 BOJBT, MOAKIIOUYECHHBIM
yepe3 KOJOAKy mNHuTaHus. B komiuiekt mnpubopa BXOAAT: (QyTiasp € peMHSIMH,

YAJIIMHUTCIIbHAA IITaHra, Teﬂe(l)OHBI 3u YKHaHOQHBIﬁ AWK,
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Puc. 16. Paguomerp-no3umerp AI1-5:

1 — oamuuk-3010 (3Kpan 30n0a Haxooumcs 6 nonodxcenuu «by); 2 — nepexnrouamens pesxcuma
pabomuwt (IIPP); 3 — 2onoenvie menegonvl; 4 — kpviuwika pymaapa, 5 — pyuxa pe2yiuposxu
«PEXUMY; 6 — cmpenounvlii Mmuxpoamnepmemp ¢ mpemsi wKaiamu 0Jis UsMEPeHUll 8 PA3HbIX
no0OUANa30Hax; 7 — KOHMPOIbHBIU UCMOYHUK UOHUSUPYIOWE20 USTYHeHUs (3auumHAs KPblUKA-IKPaH
HAX0OUMCS 8 NONONCEHUU «3aKPbIMOo»), 8 — KHONKA copoca noKazanuti MUKpoamnepmempa,

9 — mymbnep sxnrOueHUs NOOCEEMKU WKATbI

Iloocomoska npubopa /[11-5 k pabome IPON3BOAUTCS B CIAEAYIOIIEM MTOPSIKE:

® OTKPBITH KPBIIKY QyTisipa 4, Mpou3BECTH BHEITHUN OCMOTpP Iprbopa;

e [IepeKIIFOYaTeIh pPeKUMa paboTel 2 JODKEH CTOSATh B IOJOKCHUH
«BBIKJIFOYEHOY;

e perynupoBka «PEXIMM» 5 moBépHyTa MpOTHB XOJa YacOBOW CTPENIKH JI0
yrnopa (He IpUMEHSTh YpEe3MEPHBIX YCUIIHI);

® IPOBEPUTH YCTAHOBKY CTPEJIKM MHKpoaMmIiepMeTpa 6 Ha HyJb (MEXaHUYECKUH
HyJIb TpuOOpa YCTAaHABIMBAECTCS C TOMOIIBIO KOPPEKTOPA, Pa3MEIIEHHOro TOJ
BUHTOM, 00€CIIEUUBAIOIIUM T€PMETUYHOCTh MPUOOpPa);

® [TOKJIFOYUTH BHEIIHUM UCTOUYHUK MTUTAHUS TTpUOOpa.

Brarouenue npubopa JI11-55

® [IepeKIIIoYaTeNb pexuMa padboTsl 2 nepeBecTd B nosioxkeHue « PEXKMM»;

ec mnomompo perynupoBku  «PEXUM» 5  ycTaHOBUTH  CTpenKy

MUKpoaMmIiepMeTpa 6 Ha MeTKy mKajbl « ¥ »;
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® CCJIM ATOTO CAENaTh He yNa&Tcsl, TO MPOBEPUTH MPABUIBHOCTD MOAKIIOUECHUS U
WCIIPAaBHOCTH BHEITHETO MCTOYHUKA TTUTAHMUS.

IIposepxa pabomocnocobnocmu (COXpaHHOCTH TpaiyupoBKH) nmpudopa JI1-5:

® BKJIFOUHTH MPUOOP, TIOAKITFOYUTH TOJIOBHBIE TeNePOHBI 3 (HAYITHUKN);

e 00eCneUYnTh YCTOWYHMBOE IMOJIOKEHHE MpHOOpa TMpPH OTKPBITOM KPBIIIKE
bytspa 4;

® OTBECTH KPBIMIKY-IKpaH HaJ] KOHTPOJIHHBIM HCTOYHUKOM 7, 9yTh HaXKaB Ha HEE
U BbIBES €€ U3 3alleIUIeHUs ¢ (PUKCATOPOM;

® YCTAaHOBUTH 3KpaH 30HAa 1 B monoxkenue «b» (OKHO 30HIA OTKPHITO, KaK Ha
puc. 4.2) v npaBUILHO Pa3MECTUTh 30H 1 HaJl KOHTPOIBHBIM UCTOYHUKOM 7

® [IepPEKJIIOYaTeNlh PEeKUMa pabOThl MPOBECTH IO BCEM MOJAUana3oHaM, IMpH
5TOM Ha | — 4 W3MEpPUTENbHBIX MOAIUANa30HaX CTpeiKa Mpubopa MPaKTHUECKH He
OTKJIOHsAETCs; Ha 6 mojgauana3zoHe (x10) moka3zaHue mnpuOopa OJDKHO JIekKaTb B
npeaenax 1...4 mP/ygac; npu npoBepke COXpaHHOCTH TpagyMpOBKU HpUOOpa OTCUET
JOJDKEH COOTBETCTBOBATh 3alucH B (OpMyJisipe IpU MOCIEAHEN MmoBepke, a Ha 6 u 7
MOJ//IANa30HaX CTpeJiKa JOJDKHA «3alIKaluTh», YTO YKa3blBae€T Ha OTCYTCTBUE
oOpaTHOro X0/a €€ Npu «IepeodITydYECHUN;

® CHATH 30H]I, 3aKPBITh KOHTPOJBHBIN UCTOYHHUK KPBITIIKON 7, YCTAHOBUTH dKpaH
30872 1 B mojoskeHue «I»;

® YIIOKHUTH 30H] 1 ¢ COeNMHUTENHLHBIM KabelieM B CIeMANIbHBIN OTCeK QyTispa
Y 3aKpEMUTh €T0 TaM;

® [IEPEKITI0YATEIeM PEeKUMa padOThl 2 YCTAHOBUTH OXKUIAAEMBIM MOAUANIa30H
mKabl (11eaecoo0pasHo «x10»), 3aKpbITh KPHIIKY QyTiaspa.

3amep yposueti paduayuu:

® YCTAHOBHUTH TOJITMANIA30H H3MEPEHHM B 3aBUCUMOCTH OT OXKHUJAEMOM
MOITHOCTH J03bl, KphIliKa QyTisipa 4 3akpeiTa, 30H1 1 B oTceke PpyTispa, skpaH 30H1a
B MMOJIOKEHUU «I», TOJ0BHBIE TeaehOHbI 3 MOIKITIOYEHBI;

e 1ipubop pasmectuTh Ha BeicoTe 0,7-1,0 M OT MOBEPXHOCTH 3€MJIM, HUCIOJIb3Ys
MIEPEHOCHBIE PEMHH MPUOOPA;

eTIpU JBIDKCHUHM pa3BeAUMKa-HAOMIONATENs] TIO0 YKa3aHHOMY MapIIpyTy
MIPOU3BOANUTCS 3aMep ypPOBHEW pajuaiiil MyTEM PETYJSPHOTO CHATHS OTCUETOB U
JOKJIaJIOB 110 KOMaH/IE.

3amep paouoaxmusnot 3apaxcénnocmu (P3) 00BEKTOB (KOXKHBIX TOKPOBOB,
OJIeXKIbl, TEXHUKHU, TIPOIYKTOB, JKUJIKOCTEH, hypaxka):

® ONpENCNUTh BENMYUHY J-(poHA  (MOIIHOCTH  SKCHO3ULMOHHOW  JIO3BI

paaualMoHHOro (hoHa) MECTHOCTH (710 TOMEIIEHHUS Ha 3TO MECTO 00BhekTa win B 15-20
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MeTpax OT MECTa CTOSHHUS HCCIEeIyeMOro OObeKTa), KaK YKa3aHO B IpPeIbIIylIeM
IYHKTE;

® TIOBTOPUTH 3aMep, MoiHecs 30H 1 K moBepxHOCTH 00BEKTa Ha paccTosHuE 2 -
3 cM, T.€. BenuuuHy P3 00bekTa B cymMe € y-(poHOM MECTHOCTH;

® 3apaXEHHOCTh 00BEKTA ONPEAEIAETCS Pa3HOCThIO MPOU3BEIEHHBIX 3aMEPOB.

3amep eenuyunsl f-uznyuenus:

® YCTAaHOBUTH JKpaH 30HHa 1 B mosokeHue «I'», a mepekiovarenb pexuma
paboThl 2 — HAa COOTBETCTBYIOIIHH MMOAIMANIA30H;

® pa3MecTHTh 30H1 1 B 1-2 cM OT HOBEPXHOCTH OOBEKTA U CHATH OTCUET;

® YCTAaHOBUTH 9KpaH 30HAa B mojoxeHue «b» (kak Ha puc. 16) U MOBTOPUTH
3amep;

® pa3HOCTb OTCUYETOB YKa3bIBACT BCIIMYUHY ,B-I/ISJIY‘{GHI/IH 00BeKTa HU3MCPCHU.

Ilpogpeccuonanvuviit  oozumemp JIPI-01TI (puc. 17) — uudposoit
IAPOKOJINAINIA30HHBI HOCHMBIA JO3UMETP MOIIHOCTH JKCIO3WIHUOHHOW 03Bl
(hOTOHHOTO U3MydYeHUS (PEHTTEHOBCKOTO M y-HU3aydeHui ). Jlo3uMeTp npeaHa3zHaueH
JUI. U3MEPEHHUS MOIIHOCTH AKCIIO3UIIMOHHOM JT03bI Ha pab04YuX MecTaX, B CMEKHBIX
MOMEIICHUAX U Ha TEPPUTOPUU MNPEANPHUATHH, HCIOJB3YIONIUX PaJTUOAKTUBHBIE
BEIIECTBA U IPYTM€ UCTOUYHUKH MOHU3UPYIONIUX U3TyYCHUM, B CAaHUTAPHO-3alIUTHON
30He W 30HEe HaOmoaeHus. Kpome Toro, mo3umMeTp MOXKET OBbITh HCIOIB30BaH IS
KOHTPOJsT 3(G(HEKTUBHOCTH OUOJOTHUECKOW 3alUThl, PAJAUAIMOHHBIX YIAKOBOK U
PaJMOAKTUBHBIX OTXOJOB, a TaKKe€ W3MEPEHUS] MOIIHOCTH SKCIIO3UIIMOHHOW J03bI B
MepuoJ BO3HUKHOBEHHS, MPOTEKAHWS W JIMKBUJAIMU TOCJIEACTBUN aBapUUHBIX
CHUTYyaIUH.

JlozumeTp oOecmeunBacT HM3MEPEHHUE MOITHOCTH AKCIO3WIIMOHHOW 03Bl B
uHTepBaie sHepruil goroHoB ot 0,05 mo 3,00 MsB B aByx pexumax padOThI:
«IOUCK» u «HU3MEPEHUE)>).

B pexume pabdotel «M3MEPEHHUE» npubop oOecrieyuBaeT U3MEpEHUe
MOIITHOCTH 3KCITO3MIIMOHHOW 10361 B jauama3oHe ot 0,010 mP/a go 9,999 P/a (c
pa3omBkoii Ha aBa noaauana3zoHa: ot 0,010 mP/ga mo 9,999 MP/4 u ot 0,010 P/a mo
9,999 P/u).

B pexume pabdoter «/[TOUCK» mpubop obecrieunBaeT W3MEPEHUE MOITHOCTH
AKCTIO3UIIMOHHON 710361 B Auanazone oT 0,10 MP/4 1o 99,99 P/u (c pa3buBkoii Ha 1Ba
noaauanasona: ot 0,10 MP/g 1o 99,99 MP/4 u o1 0,10 P/4 mo 99,99 P/4).

Bpemst usmepenust B pexxume padotsl «I3MEPEHHUE» He npeBblliaeT 25 ¢, B
pexume «[IOUCK» — 2,5 c. BpeMsi ycTaHOBIICHHS pab0Yero pexxuMa Mmpu HOpMaIbHBIX

YCIIOBUSIX, HE OoJee S c.
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gpe-01mi
WHUPOKOAMANASOHHbLIWV
NO3UMETP
MP/M4  U3MEP - _
B 1
I - P/ nowck r'll
2 [BbIKN1 KOHTP “ 3
C} CBPOC
5 LT T 4
( _*_/& A

gALAREH 3 ‘ 6

Puc. 17. llpodeccuonanbuslii nozumerp APT-01T1

KOHCTpYKTHBHO IO3MMETP BBINOJHEH M3 JBYX YacTEH: JMTOTO KOpIyca M
KPBIIIKY, COEAMHEHHBIX MEXIy cO00il Tpemsi BHHTaMH. |'€OMeTpUYecKui LIEHTp
JNETEKTOPOB HMOHU3UPYIOLIETO H3IYYEHHS] OTMEYEH INEPECEYEHUEM BEPTUKAIBHOU H
TOPU30HTAIBHOM PUCOK HA 3aJHEU KPBIILIKE TO3UMETPA.

Ha nuneByro nanens kopmyca (puc. 4.3) BEIHECEHBI:

e Ta0JI0 )KUIKOKPUCTAIIIMYECKOTO UHANKATOpa — 1;

® pydKa NEPEKIII0YaTENs NOAINANAa30HOB U3MEPEHHS U BKIKOYEHUS JTO3UMETpA:
«MP/4 — P/u — BBIKJD — 2;

® pyuka mnepekyirodaTess pexxuMoB padoTel: «M3MEP — [IOUCK — KOHTPy —
3;

e kHomKa cOpoca nokazanuit « CbPOCy» — 4;

® KHOIKA MOJCBETKU IIKAJIbI MHAUKATOpA — O.

Ha OoxoBoii TOBEpXHOCTH KOpIlyca UMeEeTcs ma3 Uil JocTyna K
PEeryJIMpOBOYHBIM BUHTAM MOTEHIIMOMETPOB, 3aKPhIBAEMBbIH MIJIAHKOM.

barapes ucrounuka nutanus (tuna «Kponay») pacmnonaraercs B OTIEIbHOM
OTCEKE, 3aKpbIBAEMOM KPBIIIKOH 6.

Ilooecomosxy JIPI-01TI x pabome HE0oOXOIUMO MPOU3BOAUTH B CIEAYIOIIEM
MOpSAKE:

® U3YYHUTh J0 Hayajna paboTbl MOPSAOK pabOThl C JO3UMETPOM M HA3HAUCHHE

OpPraHOB YIIPABJICHHUS;
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® [IPOM3BECTU OCMOTP M YCTAHOBHUTH B OTCEKE MUTAaHMS OaTapero MUTAaHMS TUMA
«Kponay, cobarogas moiasipHOCTb;

® BKJIFOUHTDH JIO3UMETP, JUIsl YETO YCTAaHOBUTH MEPEKIIIOYaTeNb MOAIMaNa30Ha B
OJIHO U3 MojokeHuit: MP/4 unu P/4, a mepekiouaTens peKUMOB padOThI B MOJIOKEHUE
«KOHTPy,

® OCYIIIECTBUTH COPOC MOKa3aHU HaxkaThueM KHOMKU «CHPOCY.

Ha uudpoBoM Tabno mnpu mnpaBUIbHOM (PYHKIIMOHMPOBAHUU CUETHBIX
YCTPOMCTB AO3MMETpa U MPHUTOJAHOCTH HCTOYHHKA MUTAHUS JOJHKHO OTOOPa)KaThCs
gucio 0513 (£ 1). [IpuGop rotoB x padoTe.

Topsoox pabomuwt ¢ J[P[-01T1:

® YCTAHOBUTH TNEPEKITIOYATENIb PEXUMOB padboTel B mosioxeHue «/[IOUCKY,
MepeKIoYaTeNb NoJIUana30H0B U3MEPEHUS B Mo0xKeHne MP/4;

® IPOU3BECTU COPOC MOKa3aHU HaxkaTueM KHONKU « CEPOCY;

® ONPEJCIUTh HANPABICHHE M3IYYEHUS MO MaKCHUMAJIbHBIM IOKa3aHWSM Ha
uudpoBoM TabJ0, OPUEHTUPYA JO3UMETp B TmpocTpaHcTBe. OTcueT MnoKa3zaHUn
MIPOU3BOJIUTCS HEMOCPEACTBEHHO B E€IUHHUIIAX YCTAHOBJIEHHOIO MOJAUAIa30oHa
usmepenus. B pexxume pabotsl «/[IOUCK» cmena undopmaiuu Ha 1uppoBoM TadII0
OCYILIECTBIISIETCA aBTOMAaTUYECKHU B TAKT C MUTAHUEM 3aIsITOM B MJIAJIIIEM Pa3psIIc;

® /ISl TIOBBILIEHUS TOYHOCTH HM3MEPEHHSI MPU YPOBHSAX MOIIHOCTU 03Bl B
npeaenax 10 9,999 mP/a wnm no 9,999 P/4 cOOTBETCTBYIOIIMX IMOJIMAINIa30HOB,
omnpeneneHus €€ JAeUCTBUTENBHOIO 3HAYEHHUs 1€JecO00pa3HO TMPOU3BOJIUTH B
nonoxeHun «/3MEP» nepexkimouarens pexuma paboTtsl. B pexume paboThl
«WH3MEPEHUE» na 1mudpoBoM Tabio OTOOpaXarOTCS HYJIM BO BCEX pa3psaax u
MHUTraeT 3amdras B muajameMm paspsae. OTcyeT Mmoka3zaHWl NPOU3BOJUTCS B KOHIIE
LUKJIa U3MEPEHHS] B MOMEHT 3aBEpUICHUS MUTaHHs 3aIsiTOd MIIAJIIIEro pas3psiia.
[Tokazanuss Ha 1KMGpPoBOM TAOJO COXPAHSAIOTCA JO MOMEHTA HaKaTUsl KHOIKH
«CBPOC» m 3ammycKa 103UMETPa Ha HOBBIW LIMKJI U3MEPEHUS;

® [I[pM YPOBHSX MOIIHOCTEN [103bl, MPEBBIIIAIONIUX MPEACIbHbIE 3HAUYCHUS B
KaXJIOM TOAJAMaNa3oHe U3MEpeHus, Ha UUPpPoBOM Tabjao  oToOpa)kaercs
nepenojiHeHre, noaBisieTcs: cuMBOJI «I» U OTCYTCTBYyeT MUTaHUE 3amsaTOM MIIAJIILIEro
paspsana. [Ipu oToOpaxkeHWM TeEpenoJIHeHUsT Ha mojauanazoHe «MP/a» B pexume
pabotel «/ I3MEPEHUE»» niepekitodaTens peKUMOB pabOThI IEPEBECTH B MOJOKECHUE
«IOUCK». Ecnm m B 2TOM pexume paboThl OTOOpakaeTcsl TMepenoiHeHUE,
HEOOXOAMMO TEpeKIYaTeNlb MOJMANa30HOB MEPEeBECTH B TMoyiokeHue «P/u» u

HaxxatueM KHONKA « CHPOC» BHOBB 3aIlyCTUTh JO3UMETP.
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® [IpY KCIUTyaTallid JO3UMETPA B YCIOBUSIX MOBBIIICHHOW BIAXXHOCTU BO3/lyXa
U MHUHYCOBOW TeMmreparype HEOOXOAMMO HCIHOJb30BaTh (POPCUPOBAHHBIA PEKUAM
paboThl TpeoOpa3oBaTesis BBICOKOTO HAIPsDHKCHHS, IS Yero HaxaThb KHOIKY
«CHPOC» u ynepxuBaTh €€ B TEUEHHE BCETO ITMKJIA U3MEPECHHS B PEeKUMaxX pabOThI
«1IOUCK» nmu «A3MEPEHHUEY.

O0Oparure BHMMaHMe! J[IMTENbHOE HA)KaTHE KHOIOK IOACBETKH «&t» — 5

(ucrionb3yeTcsa MpU IUIOXMX YCIOBUAX oOcBemEéHHocTH) u «CHBPOC» — 4 B
HOPMAaJIbHBIX YCIOBUSX MPUMEHEHHUS MPUBOJUT K HEONPABIAHHOMY PAaCXOAy SHEPIHU
UCTOYHMKA MuUTaHus. Bo Bpemsi mepephlBOB B padboTe AO3UMETP HOJIKEH OBbITh
BBIKJIIOUEH BO M30€KaHHE HEMPOU3BOJUTEIBHOTO PACXOJAOBAHMS YHEPTUU HCTOYHHKA

IIMTaHHWA.

Bvimosou  oozumemp «Macmep-1» (puc. 18) npeaHasHaueH IS
WCIIOJB30BaHUs HACEJICHHEM C I1IeJIbI0 KOHTPOJIS pPaJUallMOHHOM OOCTAaHOBKM Ha
MECTHOCTH, B pa00OYUX U KWJIBIX TTOMEIICHUSX.

[Ipubop u3MepseT MOIIHOCTh IOJEBOM 3KBUBAJICHTHOM (IKCIIO3UIIMOHHOM)
70361 (M0 PEHTIEHOBCKOMY U y-M3Ny4eHHut0) B auamna3zone ot 0,10 mo 9,99 mx3B/4 (ot
10 10 999 MkP/4); ocHOBHAs MOTPEUTHOCTh U3MEPEHUS T0JIeBOM 710351 +30%.

3HauyeHHe MOIIHOCTH SKCIO3UIIMOHHOM 703kl B MKP/4 mosydaroT u3 3HaueHUs
MOJIEBOM IKBUBAJICHTHOW MOIIHOCTH B MK3B/4, MMyTeM YMHOXXEHHS TMOCIJIECIHETO Ha
ko3 urment 100.

[Tpubop MMeeT MOpPTaTUBHOE HUCMIOJHEHHE B OOIIEM IJIaCTMAaCCOBOM KOpITyCe.
Bxotouenne nmraHus npuOopa  OCYIIECTBISIETCS € MOMOIINBIO  JBHYKKOBOTO
MIePEKITI0YATENS, PACIIONIOKEHHOTO C ThUILHOM CTOPOHBI pUOOpa.

Ha mnepenneit manenu mnpubopa pacmnonoxkeHo nudporoe Ttabmno 1 s
WHJUKAIIMKA PEe3yJIbTaTOB u3MepeHuit u kHonka «/[IYCK» — 2 nisi BKIIIOUEHUS PeKUMa
M3MEpEHUS.

Pacnonoxenue cueTyMka UMITYJILCOB — BJOJb JJIMHHOM CTOPOHBI KOpITyca
npudopa Haj MHAUKATOpoM M KHOonkou «//YVCK», pabodee momnoxkeHus mpubopa —
moboe.
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Puc. 18. bbiToBo#i 103umetrp «MacTtep-1»

Iloozomosky dozumempa «Macmep-1» k pabome HEOOXOUMO MTPOU3BOJIUTH B
CJIETYIOIIEM MOPSIKE:

® CHSITHh KPBIIIKY OTCEKa MUTAaHUSI MPUOOpA, YCTAHOBUTH SJIEMEHTHI MHUTAHUS
(6arapeu-tabnetku tumna ClI-32 — 4 mT) B COOTBETCTBUH C MAPKHUPOBKOI MOJISIPHOCTH
1 3aKPBITh KPBIIIIKY;

® BKIIFOUNTHh TPHUOOp JIBIKKOBBIM TIEPEKIIIOYATENIEM C TBUIBHOW CTOPOHBI
npuodopa;

® [IPOBEPUTH PAOOTOCTIOCOOHOCTH MTPUOOPA, MPOBES MPOOHOE U3MEPEHHUE.

Ilopsook pabomwi ¢ dozumempom «Macmep-1»:

JUTSI IPOBEJICHUS U3MEpEHUN HaxaTh KHOTKY «//YVCK», mpu 3ToM Ha G pPOBOM
Tab10 nospkHbI osiBUTHes UG psl «000» a cipaBa ot mudp — muraronmii 3HaK «CY».
Uepes 36 ¢ mociie KpaTKOBPEMEHHOTO HaxaTusi KHONKU «[/YCK)», cHE€T UMITyIbCOB
MpeKpamiaeTcsi, O YeM CBHJCTEIbCTBYET TIpPEKpallcHrue MHUTaHus 3Haka «C9».
YcranoBuBIIeeCs 3HAYCHUE TTOKA3bIBACT MOITHOCTH TOJIEBOM AKBUBAJCHTHOM JT03HI B
MUKpPO3HUBEPTAX B 4ac (MK3B/4).

3HaueHUE MOIIHOCTU IKCIIO3UIIMOHHOMN 103l B MUKPOpPEHTTeHax B yac (MKP/4)
MOJIyYarOT U3 3HAYECHHs] MOIIHOCTHU TOJIEBON SKBUBAJICHTHOM J03bI IyTEM YMHOXKEHUS
nocieaHei Ha kodpdunueHt 100.

[Ipy BKIIOYCHHOM THMTAaHUW TIOKA3aHUS COXPAHSAIOTCS O IPOBEIACHUS
CJICYIONIET0 U3MEPECHHMS WITH JIO0 BBIKJITFOUCHHS TIprOOpa.

[Ipy MambIX 3HAYEHUSX MOIIHOCTH OJKCIO3WIIMOHHOM J03bI (Ha YypOBHE
ecTeCTBEHHOTO (hoHA) MOXKET HAONIOAAThCS 3HAYMTEIBHBIA pa30poc mokazaHuid. s
0oJiee TOYHOTO ONpPEACNICHUS MOITHOCTH JKCIO3UIIMOHHONW J03bI HE0OXOIUMO
MPOBECTH HECKOJIBKO W3MEPEHMH, W TMOJCYUTaTh WX CpeaHeapudmeTrndeckoe

3Ha4YCHHUC.
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IIpu npoBeaeHUH H3MEpPEHUN HEOOXOAMMO CIEIUTh 3a IOKa3aHWSIMU Ha
mudppoBoM Tabno nmpubopa. B ciydae TOpEBBINICHUS MOITHOCTH  TOJICBOM
SKBUBAJICHTHOW 10361 9,99 MK3B/4, moKa3aHus COpachIBAIOTCS U IPOJOIKAIOTCS CO

sHauenus 000.

5.3.2. Ilopaook nposeedenusn pabomuol

l. O3HaKOMUTBCA C TEOPETUUYECKUMHU CBEACHUSAMU OO0 HOHHM3UPYIOIIHUX
W3IIyYCHHSIX, X OMOJOTUYECKOM BO3ICHCTBUHU, O BEPOSATHBIX MCTOYHHUKAX PaaUAIAN
Ha TPOM3BOJICTBE U B OBITY, IPHUHIIMIAX OIEHKH OMACHOCTH, METOJUKAX pacuera u
HOPMUPOBAHUS, METOJAX 3alUThl W CHOC00aX PErucTpalvi HOHU3UPYIOMINX
U3ITy4YCHU, C ONHCAHUSMHU TIOPSAJIKA BBINOJIHEHUS pPabOThl U  MCIOJb30BaHUS
MU3MEPUTENBHBIX TPUOOPOB.

2. TlpousBecTu usmepenuss u onpeoenenus sHaveHull paouayuonnozo (GHoHa 1o
PEHTIE€HOBCKOMY U Y-H3JIyUYEHUIO B CIEAYIOIIEH MOCIeA0BaTEIbHOCTH:

a) TOJIb3YACh NOpAJKAMH MPOU3BOJACTBA HU3MEPEHUM IJIsl HCIOIb3YEMBIX
puoopoB (o I 5.2.1) IPOU3BECTH U3MEPEHUS MOITHOCTH
HKCIIO3UIIMOHHOMN/9KBUBAJIEHTHOM JI03bI oT €CTECTBEHHBIX HMCTOYHUKOB
(pamuanmoHHoro  QoHa) B BBIOPAHHBIX  CaMOCTOSITENIBHO, WM  yKa3aHHBIX
npernojaBaresieM KOHTPOJIbHBIX TOUKax (He MeHee 3-X) B JiabopaTopul WIH B
HECKOJIbKMX MOMEICHUIX (priinana.

[Ipu pacxoxaeHun pe3yJbTaToOB B pa3HbIX KOHTPOJBHBIX TOUKax 0oJjiee 4eM Ha
10% (mnst mo3umetpa «Mactep-1 — 30%), usmepenue Juisi «BBITAJAIONIECH» TOYKH T10
JaHHOMY TIpUOOPY CIeAyeT MOBTOPUTD;

0) paccuutaTh cpeaHee apudmMeThdeckoe 3HaueHue ¢GoHa TO0 BCEM
KOHTPOJIBHBIM TOYKaM JJIsl TOKa3aHUi Kaxa0ro npudopa;

B) IIPOU3BECTH nepecuér MOJIyYeHHBIX MOIIHOCTEN
AKCMO3UIIMOHHOW/9KBUBAJIEHTHOM /1036l B MUKPOPEHTI€HBI B 4aC/MUKPO3UBEPTHI B HaC
(B 3aBMCUMOCTH OT HCIOJIB30BAHHOM LIKAJbl, pEXUMa W MOAAMANA30HA U3MEPEHUMN
TOTO, WU WHOTO mpubOopa). Pe3ynbTaThl M3MepeHWM, BBHIYUCICHHN U Tepecuéra
SIMHUII U3MEPEHUS 3aHeCTH B Tabir. 13.

') CAENaTh BBIBOJbI O COOTBETCTBUU (HECOOTBETCTBHUM) MOJYYEHHBIX 3HAYCHUI
paauaoHHoro (oHa B 3JaHUM CPEIHEMY paAUAIMOHHOMY (POHY B rOpOJE U pailoHe
(10...12 mMxP/y).

Taoauna 13
Pe3yibTaThl H3MepeHUH 3HAYEHHUI PAIMANMOHHOIO (pOoHA

OTtcuérT, MoiuHoCTh
N0 HHAUKATOPY/IIKAJEe [IKCIMO3MINOHHOI/IKBUBAJICHTHOI 103bI
(c enmHUIAMU M3MepeHus1)| (cpeaHee 3HAYEHME MO TPEM TOUKAM)

Jo3umerpuueckuii |o
npuodop =
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MKP/4 MK3B/4

IIpodeccnonanbHbII
nozumetp APT-01T1

Jdo3umertp ObITOBOM
«Macrep-1»

Paguomerp-no3umerp
JII-5

WIN[FRP|WIN|[FPIWIN |-

3. IlpousBectn wusmepenus u onpeoenenus O0OIYYEHUS OM KOHMPOIbHOZO
UCMOYHUKA UOHU3UPYIOWEe20 U3TYYeHUsl TI0O PEHTI€HOBCKOMY, y-HU3IIy4eHHIO (IO BCEM
npubopam) u f-uznyuenuro (mpudop JI1-5) B criemyroieii mocaeqoBaTeIbHOCTH:

a) Tmepen TMPOBEICHUEM M3MEPECHHI MOBEPHYTh 3alUTHYIO IUIACTHUHY,
3aKPBIBAIOIIYIO KOHTPOJIBHBIN UCTOYHUK MOHU3HUPYIOIIETO U3JIy4YCHUS,
pacnoJIOKEHHbI Ha BHYTPEHHEN CTOpOHE KpbIKU (yTiispa npudopa AI1-5;

0) TMOJB3ysCh MOPSAKAMU TPOU3BOJCTBA HW3MEPEHHM I HCIOIb3YEMBIX
puoopoB (o I 5.2.1) IPOU3BECTH U3MEPEHUS MOITHOCTH
HKBUBAJICHTHOW/PKCMO3UIIMOHHON ~ JI03bI 1O  Y-M3JIYYEHHIO OT KOHTPOJIBHOIO
MCTOYHMKA. VI3MepeHus Mpou3BOJIUTh TaKUM 00pa3oM, 4TOOBI MECTa PACIOIO0KEHUS
JaTYNKOB KaXKIOTO0 W3 HCIOJB3yeMbIX MpHOOpoB (cM. omucanms B 1. 5.2.1)
HaxXOJWINCh HEMOCPEACTBEHHO HaJl MCTOYHUKOM, HAa MHUHHMMAJIbHO BO3MOXKHOM
PacCTOSTHUMU.

B) MOJB3YSACh MOPSAIKOM MPOU3BOJICTBA M3Mepenuit s npudopa AI1-5 (mo 1.
5.2.1) nmpousBecTd U3MEPEHUS CyMMapHOW MOIIHOCTU SKCIO3UIIMOHHON JIO3bI M0 ) U
[-U3IIy4eHUI0 OT KOHTPOJIBHOTO MUCTOYHUKA. M3MepeHus Mpou3BOJIUTH B MOJIOKEHUU
naTyuka npubopa Ha oTMeTke «by» (IIpU U3MEpEeHUU p-U3JIydeHUs — MOJOKECHUE Ha
oTMeTKe «I'»);

I') paccuuTaTh YPOBEHb MOIIHOCTH SKCIO3UIIMOHHOM JI03bI M0 [-U3TyUYEHUIO OT
KOHTPOJIBHOTO UCTOYHHKA, BEIYUTAS U3 CYMMapPHON MOIITHOCTH DKCIIO3UITMOHHOMN 03I
Mo y W f-U3ITYyYCHHUIO, MOIIHOCTh OKCIO3UIIMOHHONW J03bI MO -WU3IyYCHHUIO,
noyiyueHHyto no npudopy AI1-5 B moanyHkre 0).

r) BCE M3MEPEHHUS MO J-U3MYyYEHUIO, Y- U [-U3IYYCHUI0 W TIOCICTYIOIINE
ompenesieHus [-u3ydeHusl, MPOU3BECTU MO 3 pa3a JjIsl MOBBIIMICHUSI JOCTOBEPHOCTH
pe3yJbTaTOB; MPU PACXOXKIECHUU DPe3ynbTaToB Oojiee yem Ha 10% (s mo3umerpa
«Mactep-1 — 30%), «BbImagaroiiee» H3MEpPEHHUE MO JaHHOMY HIPUOOpPY CIeayeT

IIOBTOPHTH;
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J) paccuuTaTh CpeAHHME apUPMETHUECKUE 3HAYEHUs] YPOBHS )-U3JIy4EHHUS OT
UCTOYHMKA JUI MOKa3aHUM Ka)a0ro npudopa W YpOBHs [-U3JIydeHHUs 1O HpHOopy
H1I-5;

€) MPOU3BECTH MEPECUET MOJYyUYEHHBIX YPOBHEH OOJIyde€HUS OT KOHTPOJIBHOTO
MCTOYHUKA (MOIIHOCTEH IKCIO3UIIMOHHON/9KBUBAJICHTHON 103b1) B MUKPOPEHTTEHBI B
4ac/MUKPO3UBEPTHl B 4Yac (B 3aBUCHMOCTH OT MCIIOJIb30BAHHOM IIKaJbl, PeKUMa H
MoJIMana3oHa M3MEpPeHUd TOro, WM HMHOro mpubopa). PesynmpTaThl HM3MEpeHUH,
ONPENEIICHUM, BBIYMCICHUM W Iepecuéra €IWHMI] WU3MEPEHUs, 10 Mepe IOSABICHUS

pe3yJbTaToB, 3aHOCUTH B Ta0J. 14,

Ta6auna 14
PesynbTaTsl H3MepeHuid 103 00/1y4eHHs OT KOHTPOJIbHOI0 HCTOYHHKA
_g Orcuér, MomnocTh
Jlo3uMeTprYecKui T | mo uHaMKaTOpYy/MIKaje [IKCHO3UIIMOHHOI/IKBUBAJEHTHON 103bI
npudop 5 (c exmHMAMU (cpenHee 3HaYeHHUE U3 TPEX 0TCYETOB)
z. H3MepeHHs) MKP/4 MK3B/4
1
IIpodeccnonanbHbIi >
nozumetp APT-01T1 3
. 1
Jo3umeTtp ObITOBOI >
«Macrep-1» 3
1 ()
2 ()
3 (72)
+
Pagnomerp-no3umerp (nths)
JII-5 i
PRNLP)
p-
(yats)
ps

5. Wcnonb3ys MakCUMaJIbHOE M3 TMOJYYEHHBIX MO TpEéM MpuOOpaMm 3HAYECHUU
MOIIIHOCTH SKBUBAJIEHTHON J03bI MO jp-U3TydeHUI0 (B MK3B/4), mepecyuTaTh €€ B
AKBUBAJICHTHYIO TOJOBYIO 7103y (B M3B/T0M) JJIsl YCIOBUN HENMPEPBIBHOTO OOJIyUYEHUs
(24 4aca, 365 nHeli B rofly) U 00JIydeHHs TOJIBKO B TeUueHHUE paboyero BpeMeHu (Ipu
8-uyacoBoM paboyeM JHE U MSATUIHEBHOM pabouelt Henene).

6. CpaBHMBas MOJYyYEHHBIE PE3YJbTAaThl C OCHOBHBIMU JO30BBIMH IPEACIIAMH,
clenaTh BBIBOJBI O JOMYCTUMOCTH OOJY4YeHHUs IaHHBIM MCTOYHHUKOM II€pCOHaja
(xareropuii A u b) u vacenenus (B) mo HPB-99 [7 u Ta6n. I13.3 npuu. 3].

7. PaccunTanTe TUYHYIO0 DKBUBAJICHTHYIO TOJIOBYIO 103y, ITOJIy4YE€HHYIO Bamu B
MpOLUIOM TOAY OT €CTECTBEHHOIO M TEXHOJOTMYECKOTO paJHallMOHHOTO (oHa,

OBITOBBIX HMCTOYHHUKOB O6Hy‘ICHI/ISI n MCIAUMIOUMHCKUX  IIpoHcayp, HCIOJIb3Yys
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TeopeTnyeckue cpeaeHus (m. 5.2 maHHOW palOoThl) M AaHHblie Tabn. [13.4, mpur. 3.

CpaBHI/ITC HNX C OCHOBHBIMH OO30BBIMHU IIPCACIIaAMHA IJIS1 HACCIICHUA U3 tabin. 113.3.

5.4. KoHTpoJbHBIE BONPOCHI
1. Yto Takoe MOHM3MPYIOIIEEC M3IyYCHHE W MOHM3ALMs, U30TOIN, PaJUOAKTHUBHOCTD,
PATNOHYKIIHT?
2. HazoBuTe BUIBI HOHU3UPYIOIIUX U3IYYCHHUM MO WX GU3NYECKON MPUPOJIE; YACTULIBI
Y U3JTYUYCHHUs], X MOHU3UPYIOIIUE U MPOHUKAIOIINE CIIOCOOHOCTH.
3. Kakue BeIMYuHBI, XapaKTepU3YIOT HOHU3HUPYIOUIME H3JIy4CHHS WU E€IMHMIBI HX
MU3MEPEHMSI; UTO 03HA4YAET KOA(P(PULMEHT KaueCTBa HOHU3UPYIOIINX U3Ty4YEeHU?
4. KaxoBo OMOJ0TrH4eCcKOe AEMCTBHE HOHU3UPYIOLINX U3ITy4YEHUI?
5. Kak nposBisieTcs aydeBoe nopaxkenue? JlydeBast 00J1€3Hb U €€ CTEICHH.
6. KakoB Bknaa (pacmpeneieHue) 103 HM3IYYCHHS OT MPHUPOJHBIX, KOCMHUYECKHUX,
TEXHOTE€HHBIX KICTOUHUKOB B 00111ee (h)OHOBOE 00JIyUeHUE UeToBeKa?
7. KakoBbI 1030BbI€ MIPEIEbl B 3aBUCUMOCTH OT TPYII HACEICHUS?
8. KakoBbI cpeiHHEe 3HAUEHMs paJilalliOHHOTO (pOoHa Ha TeppuTopuu r. Yucromods,
Tarapcrana? Kakoif ypoBeHb paJualiuOHHOTO (JOHA MOKHO CUUTATh 0€30MaCHBIM?
9. Kakue cymecTBYIOT METOAbl 3alllUThl ME€PCOHAA, padOTAIOLIEr0 ¢ UCTOYHUKAMU
MOHHM3UPYIOIIETO U PAUOAKTUBHOTO U3ITyICHUS ?
10. Kakue cymecTBYyIOT CpeACTBa HHIWBUIYaTbHOW W KOJUICKTUBHOW 3aIlHTHI,
MEIUIIMHCKUE CPEACTBA MPO(PUIAKTUKYA HACEICHUS OT PAAMOAKTUBHOTO U3TYYCHHUS ?
11. Kakue MeToabl UCHOIB3YIOTCS AJIsl PETUCTPALIMY MOHU3UPYIOIIMX U3TYyUSHHI?
12. JlaliTe XapakTe€pUCTUKY HWOHM3AIMOHHOTO M CIUHTWUISILIMOHHOTO METOJ0B
pPErHCTpalvi HOHU3UPYIOIINX U3ITy4eHUH.
13. OOGyuaromiuecsi, He OCBOMBIIMI a30B AJIEKTPOJAWHAMUKH U SIACPHOU (U3HKH U
TEOPETHUYECKUX CBEACHUM MO 3TOM TeMe, ¢ MOMOUIbIO JO3UMETPOB, UCIIOJIb3YyEMbIX B
JaHHOUM paloTe, MBITAaeTCsl U3MEPUTHh PAJAMOU3IYYEHHE CBOErO COTOBOIO TeledoHa.
OObsicHuTe, B 4éM OH HempaB? UTo MOryT O3HayaTh MOJyYEHHbIE UM IOKa3aHUs

MPUOOPOB BBIIIE JOIMMYCTUMOTO PAIUANMOHHOTO (hoHA?
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[Iprmeuanus K NpUIIOKeHUIo 1:

1. Jlnsa mompaspsana HopM oT la no IIIB MokeT mpuHUMATBCA OJUH W3 HAOOPOB
HOPMHUPYEMBIX TIOKa3aTesel, NpUBeAECHHBIX JJI JaHHOTO nojpa3psiaa B rp. 7-11.

2. OCBEHIEHHOCTh CJIEAYET MPUHUMATh C YYETOM ILM. 7.5 U 7.6 HACTOAILIMX
HOPM.

3. Haumensime pasmepsl OO0BEKTa pazIUdYeHUs] W COOTBETCTBYIOIIME UM
pa3psabl  3pUTENBHOM  pabOThl  yCTAHOBJIICHBI TMPU  PACHOJOXKEHHUH OOBEKTOB
pasnuyeHus Ha pacctosiHuu He 6osee 0,5 M oT rna3a padoraromiero. [Ipu yBenmnuennn
ATOTO PACCTOSIHHS, pa3ps] 3pUTEIHLHON paboThl CleAyeT YCTaHABIMBAaTh B
COOTBETCTBUM ¢ TnpwioxkeHuem b. Jlnsg nOpoTSKEHHBIX OOBEKTOB pa3IMUCHUS,
AKBUBAJICHTHBIA pa3Mep BHIOMPACTCS MO MPUIIOKEHHTO B.

4. OcBeIIEHHOCTh TIPU UCIIOIB30BAHUU JaMIT HAKAJTMBAHUS CIEAYET CHUXKATH 10
IIKaJIe OCBEIIEHHOCTH (1. 4.1 HACTOSIIUX HOPM):

A) Ha OJHY CTyNEHb NPU CHUCTEME KOMOMHUPOBAHHOI'O OCBEIICHUS, €CIIU
HOpMHpYEMasi OCBEIIEHHOCTh cocTaBisieT 750 jk u Oornee;

b) To ke, obiiero ocemienus 1 paspsanos [-V, VI;

B) Ha nBe cTtynenu npu cucreme oo1ero ocsemenus 1s paspsaoBVI u VIIIL

5. OcBemEHHOCTh MpHU paboTax co CBETAIMMHUCS 00bekTamu pazmepoM 0,5 MM
U MEHee CJeayeT BBIOMpaTh B COOTBETCTBUM C Pa3MepoM OOBEKTa pa3IMueHUs U
OTHOCHUTB UX MOJIPA3JICITY «B».

6. [TokazaTens OCNEIIEHHOCTH perjaMeHTupyercs B Ip. 10 Toabko A o01iero
ocBelleHus (mpu J000H CUCTEME OCBEIICHHUS ).

7. Koapdunuent nynbcanuu Kn ykazan B rp. 10 g cucrembl 0oOI1ero
OCBEIICHUA MWW JUISI CBETWJIBHUKOB MECTHOTO OCBEUICHHS TPH CHUCTEME
KOMOMHUPOBAaHHOTO ocBemieHus. Ko oT o0miero ocBelieHuss B CHUCTEME
KOMOMHHPOBAHHOT'O HE JIOJKEH MpeBbImath 20%.

8. IlpemycmaTpuBaTh cuctemy ooOmiero ocemieHus st paspsaoB [-11I, 1Va,
IV6, IVB, Va nomyckaeTcs TOJIBKO TMPH TEXHUYECKONM HEBO3MOXXHOCTH WJIU
HPKOHOMHUYECKON HEIEeNIeco00pa3sHOCTU TMPUMEHEHUSI CHUCTEeMbl KOMOMHMPOBAHHOTO
OCBEIIEHUS, YTO KOHKPETHU3UPYETCS B  OTPACIEBBIX HOpPMAaxX  OCBELICHUS,
cornacoBaHHbIXx ¢ Pocnorpebnamzopom (mo 2004roma — ¢ T'ocymapcTBeHHBIM
KOMHUTETOM CaHUTApPHO-3MUIEMHYECKOT0 Haa30pa Poccutickoit denepainun).

9. B paitonax c¢ temmeparypoii HambOoJiee XonoaHou mnstumHeBku no CHull
2.01.01 munyc 270C u Hmxke, HOpMupoBaHHble 3HaueHHs KEO mpu coBMEmEHHOM
OCBEILEHUHU CIICTyeT MPUHUMATH 10 Ta0JI. 5.

10. B nomemeHusix, CHENHATBHO NPEAHA3HAUYCHHBIX Ji1 pabOThl WU
MIPOU3BOJICTBEHHOTO OOYy4YeHHS TOJPOCTKOB, HOpMUpoBaHHOe 3HadeHue KEO
MOBBIIIAETCA HA OJMH pa3psl 1O Ip. 3 ¥ T0JKHO ObITh HE MeHee 1,0 %.
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INPUJIOKEHUE 2. HOPMATHUBHBIE YPOBHHU 3BYKOBOI'O JABJIEHUA U YPOBHU
3BYKA HA IOCTOSAHHBIX PABOUUX MECTAX (mo 'OCT 12.1.003-83 [3])

Bun nomenienus

Cpeanereomerpu4ecKne YacToThI

OKTABHBIX 10J10C, I'I1

63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000

JlomycTuMble yPOBHU 3BYKOBOTO J1aBJjieHus], 1b

YpoBHuU
3BYKa,
nbA

1. Ilpu myme, NpoHMKAIOIIEM
U3BHE NMOMeIleHui,
HAXOASIIUXCH HA TEPPUTOPHHU
NpeInpuATHI:

- KOHCTPYKTOpcKHe Oropo,
KOMHATBHI  PacyeTYMKOB H
NPOrPAMMHUCTOB 3JIEKTPOHHO-
BbIYHMCJIUTEIbHBIX MAIIIiH,
noMenleHus Jadoparopuii s
TeopeTHYeCKUX  pador H
00padoTkm
JKCIEPUMEHTAJIbHBIX IAHHBIX,
NoMelleHus 3IPaBNyHKTA

- TNOMelleHUs] YNPaBJEHUH
(paGoune KOMHATBI)

- KaOMHBI HAOJIOOEHUA W
AUCTAHIIMOHHOTO YNIPABJIEHUS
- TO Ke, C pe4eBOil CBS3bIO 10
TeJie(pOHy

71

79

94

83

61

70

87

74

54 49

63 58

82 78

68 63

45

55

75

60

42

52

73

57

40

50

71

55

38

49

70

54

50

50

80

65

2. Ilpn mryme, BO3ZHHUKAaIOLIEM
BHYTPH NOMeIIeHUs! "
NPOHMKAOIIEM B IOMelleHU,
HAXOASLHECS HA TEPPUTOPHH
NpeanpusATHA:

- TMOMEIIeHMS MW YYacTKH
TOYHOMI coopkm,
MAIIMHONUCHBIE 0I0PO

- noMelieHus: JabopaTopwuii,
NnoMeleHus A pasMelleHust
IIYMOBBIX arperaTtos
CYETHOBBIYMCIUTEIbHBIX
MAalIVH (TaGynsaTOpOB,
neppopaTopoB, MArHMTHBIX
0apa0aHOB M T.IL.)

83

94

74

87

68 63

82 78

60

75

57

73

55

71

54

70

65

80

3. Ilocrosinnbie  paboume
MecTa B MPOU3BOJACTBEHHBIX
MOMeIUEeHUAX " HA
TEPPUTOPHUH NPEANPUATHH

99

92

86 83

80

78

76

74

85
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IMPUJIOKEHME 3. CBEJIEHUSI IO HOHU3UPYIOIIUM U3JTYUEHUSAM U
PAIMAIIMOHHOM BE3OITACHOCTH

Taoauna I13.1

HpOI/I3B0)1HLIe CAUHMUIIBI CI/I, HUCII0JIB3YE€MBIC B JO3UMETPUH HOHUBUPYIOIIUX U

PAINO0AKTHBHBIX PI3JIy‘l€HPIﬁ H UX COOTHOIICHHUSA C BHECUCTCMHBIMU ¢AMHUIIAMH

dusnyeckne EauHunbl usmepeHust CooTHomeHue MexXIy
BeJINYHUHDI B eqgunnnax CHU BHecucremMHbIe eAMHULIAMM U3MEepPeHU
IKCNO3UIHOHHAS Kyaou na
03;;1 KHJIOTpaMM Pentren (P) 1 Ku/kr = 3,88x10° P
03 Lo (Ka/xr)
Mousocts . Amuep Ha Pentren B uac (P/4); _ 6
IKCIMO3ULIMOHHOM KIWJIOTPpaMM 1 A/kr = 14x10° P/u
MP/4; MmkP/4
103bI P,y (A/kr)
1I'p = 100 pan;
Hom(());geﬂnnaﬂ Ipeii (I'p) Pan (f::cn); Mpa, 1 pan =102 I'p;
A pai 1 pag=1,14 P/a
MOHIHOCTbu Paj B uac (pay/a); 1I'p/a =_100_2pazl/q;
MOIIOLLEHHOM I'p/u MDA/ MKDAL/ 1 pan/u =107 I'p/u;
n03sl P DAL MIkpajt 1 pan/u=1,14 P/u
JKBUBAJIEHTHAS buonoruseckui 138 =100 63p;
03a /I 3uBept (3B) JKBHBAJICHT PEHTIeHa 1 650 = 102 38
! e (69p); M63p; MKOIP p
Mouocts . Bap B uac (03p/4); 13B/4 =100 63p/u;
IKBHBAJICHTHOM 3B/4 102
MO03p/4, MKOIp/4 1 69p/4 =107 3B/4
H03bI Py
1 bk = 1pacn./c =
AKTHBHOCTH =2,7x10"1 Ku;
pagnonykymaa A bekkepeas (bk) Kiopit (Ku) 1 Ku = 3,7x10% pacn./c =
=3,7x10'° Bk
IToBepxHOCTHAs ]ie]::;(:; i‘]::b::; K}gﬂﬁ;‘;‘?&gg ;T;:;;I_“ 1 Bx/mM?=2,7x10"° Ku/km?;
; 2— 4 2
AKTHBHOCTb Ay merp (Bic/v?) MEKn/em?; McKu/in? 1 Kn/ km~= 3,7x10° Bk/m
O6nemHuas bexkepexs ma Kropu na aurp (Ku/mn) | 1 Br/m3= 2,7x10 Ku/i;

AKTUBHOCTD A4

KyOn4ecKuii
merp (Bk/ m°)

mKu/n; mxKu/a

1 Ku/n = 3,7x10%° Bk/m®

YaeabHas
AKTHBHOCTb Ay

bekkepeJb Ha
KHJIOTpaMM

(Bk/Kkr)

Kropun Ha kusorpamm
(Ku/kr); mKn/kr;
MKKun/kr

1 Bi/kr = 2,710 Ku/kr;
1 Ku/xkr = 3,7x10%° Bx/kr

Taoauuna I13.2

Kox¢ppuuuent kauecrsa uzinydenust (mo HPB-99 [7])

Buj uznyuyenus Koagpduumnent kayecrsa K
PeHTreHOBCKOE M y-U3JIyYeHHE 1
DJIEKTPOHBI U MIO3UTPOHBIL, f-U3J1yYeHHE 1
HeiiTpons! ¢ 3Heprueii menbuie 20 k3B 3
HeiiTponsl ¢ 3ueprueii 0,1 — 10 M>B 10
IIporonsl ¢ 3Heprueii menbue 10 MaB 10
a-u3jaydeHue ¢ JHeprueii Menbiie 10 MaB 20
Tskenble ssapa oTaauun 20
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MMPOJOJI’KEHHUE ITPUJL. 3
Taoauua I13.3

OcHoBHbIE 1030BbIe Npeaesnl (mo HPB-99 [7])

HopMmupyemblie BeJTHUNHBI

IIpenenan! 103

nepconaJ (rpynmna A)

HAaCCJICHHUC

d¢pdexTUBHAA 1032

20 M3B B roJ B cpeJiHeM 3a
JII00bIE Mocjie0BaTeIbHbIE
5 aer, Ho He 0os1ee 50 M3B B
roa

1 M3B B roja B cpeiHeM 3a
JII00bIE MocjieI0BaTeIbHbIE
5 aer, HO He OoJsiee 5 M3B B
roa

JKBHBAJIEHTHAs /1032 32 I'O/:
- B XpyCTaJlnKe
- HA KOXKe
- B KHCTSIX M CTOMAX

150 m3B
500 m3B
500 3B

15 m3B
50 m3B
50 m3B

Hpumelmuue: OCHOBHBIC IpCACJIbI N03, KaK U BCC OCTAJIIbHBIC AOIMYCTHMBIC YPOBHHU O6Hy‘IeHI/IH

nepcoHasia rpynisl «b», paBHBI 4 3HaUE€HUHN JUIsI TIEpCOHANA TPYIIIIBI «A .

Taoauua 113.4

PaauoakTuBHas A03a, mojaydaeMasi 4¢JIOB€KOM OT PA3JIHYHBIX NPUPOAHBIX, TEXHOJIOI'HYC€CKHX,

MeIUIUHCKHX U OBITOBBIX HCTOYHUKOB [9]

dddexTuBHAS
NCTOYHUK UOHU3UPYIOLIUX U3TYUEHUU IKBHBaJIEeHTHAasI
n03a, M03p/roj
| Pajon B Bamem qome || 130 |
| Kocmuyeckoe usiyyenne || 26 |
IMockoJbKY /1032 0T KOCMHYECKOT0 U3/1y4eHHUsI 3aBUCHT OT BbICOTHI HAJI
YPOBHEM Mopsi, NpudaBuTh 1 Ha Kaxabie 30 M BbIle YPOBHSI MOPSI.
IIpudpexnbie ropoaa, pacnoJio;KeHHbIC HA YPOBHE MOps, muitoc 0.
r. Yucromoas — 90 m, mioc 3.
| Pagnanus or 3emian || 26 |
| PagnoakTMBHOCTH BOABI, MUIIU H BO31yXa || 24 |
| I'J106aibHBIE BHINATEHUS OT HCNIBITAHUI SIEPHOTO OPYKHUS || 4 |

Ecsin BbI Ipoxoauin gurooporpadguio rpyaHoi KieTkH, mioc 12 3a
Ka:KIbI pa3 B TeYEHUeE roaa

Eciu BaM nNpoBOANIM PEHTIEHOCKOIIMIO KUIIEYHOMH 10J10cTH, IuIoc 300 3a

Ka:KIbI pa3 B TeYEHUeE roga

Ecsin Bam npoBoauin peHTreHorpaguio 3y00B, miroc 60 3a kaxablii pa3 B

TECYCHHE Troga

3a KaxKAbIil Yac moJieTa Ha caMoJieTe B TedeHue roaa, miroc 0,5

EcJsin BbI 5kuBeTe B 1eCATHKHIOMETPOBOii 30He oT AJC, munoc 0,3

Eciu BbI criuTe BMecTe ¢ cynpyroii (cynpyrom), miroc 0,1

HUTOTI'O,3ATO/
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