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BBenenue

B ycrnoBusix coBpeMeHHOro oOIlecTBa, TIA€ BO3JACHCTBUE Pa3IMYHBIX
(bakTOpOB Ha 3JI0POBLE YEJIOBEKAa CTAHOBUTCS BCe O0Jiee 3HAUUTEIIbHBIM, 3HAHUE
CAaHWUTAPHBIX HOPM M TIPaBWJ SIBIAECTCS HEOOXOMUMBIM [IJISl TPEAOTBPAIICHUS
HETaTUBHBIX TMOCJIEACTBUI. ODTH HOPMBI PErYIUPYIOT CAaHUTApHBIE YCIOBUS B
pasIUYHBIX  cdepax: OT IKWIBIX W  OOIIECCTBEHHBIX IOMEIICHHA  J0
IPOU3BOJICTBEHHBIX 00BEKTOB, 00ECTIeUnBas 3aIUTy OT BPEIHBIX (PaKTOPOB.

Ilenb MeToMYECKOM PabOTHl — CHUCTEMATHU3UPOBATh U 00OOITUTH 3HAHUS O
CaHUTAPHBIX HOPMaX, OIICHUTh WX BIUSHHUE HA 0€30MaCHOCTh KU3HEACITCIBHOCTH
U pa3paboTaTh PEKOMEHJAIMM [0 WX MNPUMEHEHUI0O B MPAKTUYECKOU
NESATETHHOCTH.

B xome paboTbl OyayT paccCMOTPEHBI OCHOBHBIC CaHUTApHBIC TPEOOBAHWS,
METOJbI KOHTPOJIS 32 UX COOJIOJICHHEM M MEXaHHW3MbI 00eCIeueHrs] CaHUTApHOU
0€30MacHOCTH.

Takum oOpazoMm, maHHas MeToaudeckas paboTa HE TOJBKO YIIIyOJseT
TEOPETUUYECKHE 3HAHUS CTYJICHTOB, HO M (HOPMHUPYET MPAKTHUYECKUE HABBIKH,
HeoOxoaumble Uil 3(PQPEKTUBHOM JEATETbHOCTH B 00JacTH O€30MacHOCTU

KUBHCACATCIIBHOCTU U OXPAaHbI 310POBb.



IIpakTnueckas padora Ne 1 «BunsiHue BUOpanuy Ha OPraHU3M YeJI0BEKa»

eab padoThI:

1. Onpenenuth AOMyCTUMBIE YPOBHU BHOpAIIMU M WX BIUSHUE HA 3JJ0POBBHE
B 3aBUCUMOCTH OT TIPOJIOJDKATEILHOCTH U XapaKTepa BO3ACHCTBU.

2. OueHuTh PUCK pa3BUTHS MPO(PECCHOHATBHBIX 3a00JIEBAHHM, TaKUX Kak
BUOpAIIMOHHAsT OOJIe3Hb, W JPYTUX HAPYIICHWW, CBSI3aHHBIX C BO3ACHCTBHEM
BUOpAIHH.

Oo6ocHoBaHume:

310poBbEe PAOOTHUKOB HANPSIMYIO BIHSIET HAa MMPOU3BOAUTEIIBHOCTD TPyJa H
IKOHOMHYECKYI0 3h(deKTuBHOCT, mpeanpusatuil. HWccnegoBaHue — BIUSHUS
BUOpAIMU Ha 3I0POBbE CIIOCOOCTBYET YJIYYIICHUIO YCIOBUW TPY/Ia, IMOBBIIICHUIO
KauyecTBa JKM3HM  pAOOTHMKOB W  CHIDKCHHMIO  3aTpaT Ha  JICUCHUE
npodeCcCHOHANILHBIX 3a00JICBaHUM.

Takum 00pa3om, TaHHAS MpaKTHIECKas padoTa MeeT BAXKHOE 3HAYCHHUE KaK
JUISl HAYYHOTO COOOIECTBA, TaK WU JJIA MPAKTUKH OXpaHbl TpyHa, obOecrednBas
rIy0OOKOoe MOHMMaHHUE NPOoOJeMbl U CHOCOOCTBYS pa3padoTke 3(PEKTUBHBIX
pELICHUN.

3anaHue K BbINOJHEHUIO IPAKTHYECKOH padoThI:

1. MW3yuuth (UBHOIOTHYECKHE W  TICUXOJOTHYCCKUE  IOCIICICTBHUS
BO3/ICHCTBUSI BUOpAIIUY HA OPTAaHU3M.

2. W3yuute mnpubOp IS OmNpeAeiicHue BHUOpAIMU, OMUCATh MPHHIIUII
NeNcTBUA puodopa.

3. OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI.

Teopernyeckas 4acThb:
Bubpamnus - mexannueckue kojaebanus (kojieO0aHus TBEPIbI TEI).

bonpmmHCTBO TCXHOJIOTHYCCKUX IMPOU3BOACTBCHHBIX MpouecCcoB

COTPOBOXK/IAETCS BPEIHBIM BIMSTHUEM BUOpAIlMU HA OPraHu3M paboTaroImero.



Bubparnus HO cmocoOy mnepemauyd Ha uyenoBeka (B 3aBUCHUMOCTH  OT
XapaKTepa KOHTAKTa ¢ HCTOYHUKOM BHOpAIMH) YCIOBHO MOAPA3ICIIIIOTCS Ha:

* MECTHYIO ( JIOKaJbHYIO) , IEPEAAIOIIYIOCS HA PYKU PaOOTAIOIIETO

* 0011Y10, TTEPEAAIONIYIOCS Yepe3 OMOPHbIE TOBEPXHOCTH Ha TEJIO YeJIOBEKa
B MOJIOKEHUU CUJS (SITOAMIIBI) UK CTOS (TTOAOIIBBI HOT).

B cBoto ouepenp 001mast BUOpaiys JeauTcs Ha :

- TPaHCIIOPTHYIO BHOpAIMIO, BO3JCHCTBYIOIIYIO Ha 4YeJIOBeKa Ha pabouyux
MECTaXx MOJBHUKHOTO COCTaBa KEJIE3HOIOPOKHOTO TPAHCIIOPTA, WICHOB DKUITAKEH
BO3/IYIIHBIX CYJOB, CAMOXOJHBIX U MPHUIICTIHBIX MAIlWH, TPAHCIIOPTHBIX CPEICTB
IpY JBWXKCHUM TI0 MECTHOCTH, arpod)oHaM W JoporaMm (B TOM YHCJIE TPH WX
CTPOUTENBCTBE).

- TPAHCHOPTHO-TEXHOJIOTMUECKYI0 BHOpaluio, BO3JCHCTBYIOUIYI0 Ha
YeloBeKa Ha pabouMx MecTaX MAIlWH, TEPEeMENIAoINXCS 10 CHEIUaIbHO
MOJITOTOBJIEHHBIM MOBEPXHOCTSIM IIPOM3BOICTBEHHBIX MTOMEIICHU,
IIPOMBIIIUICHHBIX TUTOIIAI0K, TOPHBIX BEIPAOOTOK.

- TEXHOJIOTHYECKYIO BUOPAITNIO, BO3/ICHCTBYIONIYIO HA YEIOBEKa Ha pabodmnx
MeCTax CTallMOHApHBIX MAIllMH WIM Mepefaroulyrocss Ha pabouue MecTta, He
UMEIOIAE WCTOYHUKOB BHOpanuu. K MCTOYHHMKAM TEXHOJIOTHYECKOW BHOpaIuu
OTHOCAT: CTaHKH METAJUI0O - M JepeBOOOpabaThIBAIONINE, KY3HEUHO-TIPECCOBOE
o0opyaoBaHWe, JUTCHHBIC MAIIMHBI, 3JCKTPUUYCCKHUC MAIIMHBI, CTallHOHAPHBIC
ANEKTPUYECKUE M DHEPTETUUECCKUE YCTAHOBKH, KOHBEHEPHBIC TMHUU U TIpOYee.

BosznerictBre Ha opranusm:

JlnutenpsHOe BO3ACMCTBHME BHOpAllMM BBICOKMX YPOBHEH Ha OpraHu3M
YeJIOBeKa MPHUBOJUT K PA3BUTHIO TMPEKICBPEMEHHOTO YTOMJICHUS, CHUXKEHUIO
POU3BOJAUTENLHOCTH  TPyJa, poOCTy  3a00JeBaeMOCTH W HEpPEeOKo K
BO3HUKHOBEHUIO MPOPECCUOHATHHON MTATOJIOTHH — BUOPAIIMOHHOM 00JIE3HHU.

BubOpanuonnass GoJjie3Hb, BbI3BaHHAs BO3JCHCTBHEM OOIeH BUOpaluu u
TOJIYKAMH, HAOIIOJACTCS Y BOJUTENICH TPAHCIOPTAa W ONEPaTOPOB TPAHCIIOPTHO-

TCXHOJOTNMYCCKHUX MAlIWH U arperaTtoB.



OnHMM M3 OCHOBHBIX €€ CHUHAPOMOB SBJISIETCSI BECTHOyJIOMaTHs, KOTopas
NPOSIBIISIETCSl TJaBHBIM 00pa3oM BeCTHOYJIO-BEr€TaTUBHBIMH PaCcCTPOHCTBAMMU:
TOJIOBOKPY’KEHUEM, TOJIOBHBIMH OOJISIMU, TUTIEPTUAPO30M H T. [I.

Tunuuael W3MEHEHWs] B TO3BOHOYHHUKE, TPOSBISIONIMECS B BHIE
1e(OPMUPYIOIIETO OCTEOAPTPO3a MOICHUIHO-KPECTIIOBOTO OTAENa MM JAUCKO30B.
OTU U3MEHEHMSs, KaK MPaBUJIO, COMPOBOXKIAIOTCS BO3HUKHOBEHHUEM BTOPUYHBIX
KOPEIITKOBBIX paccTpoCTB, SIBIISTFOIIIAX CSI PUYUHON HapyIICHUS
TPYJAOCHOCOOHOCTH.

[Ipm Bcex Bumax BHOpaMOHHOW OOJIE3HM HEPEOKO HAOIIOIAIOTCS
u3Menenus: co croponsl [IHC B Buae BereroaucyHKIMKM Ha HEBPACTEHUYECKOM
¢dboHe, KOTOphIE MOTYT OBITh CBSI3aHBI ¢ KOMOMHUPOBAHHBIM JICHCTBUEM BUOpaIuu
¥ MHTEHCHUBHOTO IIIyMa, IOCTOSTHHO COMYTCTBYIOIIETO BUOPAITMOHHBIM IPOIIECCAM.

OOGmras BuOpaIusi OKa3bIBaeT TAK)KE OTPUIATEIBHOE BIMSIHUE HA KEHCKYIO
HOJIOBYIO c(pepy: oTMedaeTcss 000CTpeHUE BOCTIATUTENbHBIX IPOLECCOB B MOJIOBBIX
opranax, HaONIONAIOTCA PAcCTPOMCTBA MEHCTPYalbHOTO IMKJIAa B  BHJIE
JTMCMEHOPEH.

K d¢akropaMm mnpoW3BOACTBEHHON Cpenbl, YCYTyOISIONIUM BpEIHOE
BO3JICIICTBHE BUOpAllMM Ha OPraHu3M, OTHOCATCA YPE3MEpHBIC MEBIIICYHBIC
HaArpy3KH, IyM BBICOKOM WHTEHCUBHOCTH, HeOJIaronpusTHHIE
MUKPOKJIMMATHIECKUE YCITOBUS.

B ©Oopnbe ¢ obmeli BuOpammeit Hambonee 3()PEKTUBHBI MEPONPUATHS,
HalpaBJICHHbIE HA OrpaHUYCHHE BPEMEHH BO3JCHCTBUS HA  OpPraHU3M
paboTarolero:

- YMEHBIIIEHUSI BUOpallud B UCTOYHUKE 0Opa30BaHMsI KOHCTPYKTUBHBIMU H
TEXHOJIOTHUYECKUMHU METOJIaMU TIpU pa3pabOTKe HOBBIX M MOJCPHHU3AINU
CYIIECTBYIOIIUX MAIIWH, 000PYI0BaHMUS;

- yMCHBIIEHUS BHOpallMd Ha TMYyTH PACHPOCTPAHEHUS CPEJCTBAMHU
BUOPOM3OJIAIIMA W BUOPOTIOTJIONICHUS, HAMPUMEpP, MPUMEHEHHE CIEIHaTbHbBIX

CUIEHMM, IUIOIIAJOK C IIACCUBHOW IIPY)KMHHOM M30JALNAEH, PE3UHOBBIX,



IOPOJIOHOBBIX M JIPYTHMX BHOpOracsiiux HAcCTHJIOB, MacTHK U T.JA., IPUMEHEHUs
JUCTAaHIIMOHHOTO WJIM aBTOMATUYECKOTO YIPABIICHHUS;

- KOHCTPpYHpPOBaHHMSI W H3TOTOBIEHUS OOOPYIOBAaHUA, CO3JAIOLIETO
BUOpAIMIO, B KOMIUIEKTE C BHOPOM30JIATOPAMH, PACCUUTAHHBIMM HA THIIOBbBIE
YCIJIOBHSI YCTAaHOBKH MJIM 1O 33JaHUI0 TOTPEOUTENS;

- HCIOJNIb30BaHMSI MallMH W O0OOpYyAOBaHHS B COOTBETCTBUM C HX
Ha3HAYEHUEM, MTPETYCMOTPEHHBIM HOPMATUBHO-TEXHUYECKOHN JTOKYMEHTAIIUEH;

- WCKIIOYEHHS] KOHTaKTa padOTaAIOIIUX C BUOPUPYIOIIMMHU MOBEPXHOCTIMU
3a mpeaenamMu pabouyero Mecra Wik paboued 30HBI (YCTaHOBKA OTpakICHUIA,
CUTHAJIU3AIUU, OJTJOKUPOBKHU, TPEAYPEXKIAIOIIMNX HAIITUCEN);

- 3ampelleHusi MpeObIBaHUS pabouyMx Ha BHOPHUPYIOUIEH NOBEPXHOCTH
IPOU3BOICTBEHHOTO 000PYAOBAHUS BO BPEMsI €r0 padOThI;

- CBOEBPEMEHHOI'0 MJIAHOBOI'O W MPEAYNPEAUTEIBHOIO PEMOHTA MAIIWH H
obopynoBanus (c 06amaHCUPOBKON JBMKYIIUXCS YaCTE), IPOBEPKON KpEILIICHUS
arperaToB K mnoiuy, GyHAaMEHTY, CTPOUTEIbHBIM KOHCTPYKIUSAM C MOCJIEIYIOIUM
KOHTPOJIEM BUOPALIMOHHBIX XapaKTEPUCTHK;

- CBOEBPEMEHHOTO peMOHTa MpoQwisi MyTel, MOBEPXHOCTEH Is
NepEeMEIICHHS MalllUH, MTOJIEPKUBAIOIINX KOHCTPYKIIHIA;

- YCTAQHOBKH CTaIlMIOHAPHOTO 0OOPYJOBAaHMS HA OTAENbHBIE (PYHIAMEHTHI U
NOJIEP>KUBAIOIME KOHCTPYKIUU 3[JaHUN U COOPY>KEHUU.

K canutapHO-npouaakTHYeCKUM MEPOITPUATUSAM OTHOCSTCS:

- TpoBeleHUE O00s3aTeIbHBIX MPEABAPUTEIBHBIX MPU MOCTYIUICHUU Ha
paboTy W MNEepUOAMYECKUX MNPOPUIAKTUYECKUX MEIULIMHCKUX OCMOTPOB IS
BBISIBJICHUS TPOTHUBONOKA3aHUM K BUOpPOOMACHBIM paboTaM U  BBISABICHUS
HaYaJIbHBIX OTKJIOHEHUH B OpraHu3Me paboTarollero,

- IPUMEHEHHE BUOPOracsSuX CpeCTB NHIMBUIyAIbHON 3alIMThl (OOTHHOK,
CUJICHU, KOBPUKOB).

Buabl npuéopoB 11 u3MepeHnsi BUOPAMHU M UX HA3HAYEHH e

BuGpomerpsl u 0anaHCHPOBIIMKH — 3JIEKTPOHHBIE MPHUOOPHI BBICOKOU

TOYHOCTH. Hy}KHLI JIA OIIPCOCIICHUA IMOKa3aHUM aMIIINTyAbl W YaCTOTHI
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KosnebaHuil pasHbix mpeaMeroB. C  UX MOMOIIBIO OMNPEIENAIOT CKOPOCTb,
YCKOpEHUE KoJieOaHui.

Pabora m3meputeneld BUOpanMu OCHOBaHA HA OMpPENEICHUU (PAKTHUECKHX
YaCcTOThI M aMIUIATYAbI JaHHOTO KosieOanusd. [IpuHiun aeiicTBust mpudOpoB:

1. Bubposatuuk ycTaHaBIMBAIOT Ha IJIOCKOCTH MCCIIEyEMOr0o IpeaMeTa
WIH PSJIOM C HAM.

2. 3aduKcupoBaHHbIE MPHUOOPOM CHUTHAIIBI MEPEeNaloTCs OT BUOPAIMOHHOTO
JaT4YMKa K YCUJIUTENIO (OCHOBHOM OJIOK) MO Kabero.

3. CurHan yCuJIMBAETCS, HAMpPABISAETCA K DJIEKTPUUYECKOHN IJIaTe C YMIIaMH,
KOTOpas 00pabaThiBaeT MHGOPMALIHIO.

4. OMHOBPEMEHHO TIOJyYEHHBIE OT JaTdyhKa JaHHBIC 3alHCHIBAIOTCS B
aMSTh.

5. O0paboTuvik UWH(OpPMAIIMKM PACCUUTHIBAET aAMIUIUTYJy M YacTOTYy
KOJIeOaHMIA.

6. CBezieHHs BEIBOAATCS Ha JUCILIEH.

[Tpubopel oTIMYAIOTCA pa3MepamMu, BECOM M HAJIMYHUEM JOMOTHUTEIIBHBIX
dbyukmuii. IlopraTuBHBIE MOJenu 1O Tabaputram He OoJibllie OpEIOKOB WU
cmaptdonoB. OHHM YNPaBISAIOTCS OMHON WM JABYMS KJIaBHIIAMH, HA3BIBAIOTCS
BuOpopyukamu. [IpoMblluieHHBIE YCTPOWCTBA COCTOSIT M3 OCHOBHOIO 0JIOKa,
BBIHOCHOTO JITaTYMKa U KaOeJsi, KOTOPhIA coenHseT 00a KOHTypa.

Pazpaboransl u3MepHUTENbHBIE TPUOOPHI C PEKUMAMHU  BBIYUCICHUN
CIEKTPOB, CUTHAJIOB, C (PYHKIIMEH 3alIOMUHAHUS U3MEPEHUH, MepeHoca JaHHBIX B
namsaTh [IK. EcTh Mofienu ¢ OMOTHUTETBHBIM TEMITEPATyPHBIM JAaTIUKOM.

CranuonapHasie npuOopsl muTaroTcs oT cetu 220 B, oHUM KOMITIEKTYIOTCS
omoxkamu mnuTaHus. [lopratuBHBIE MoOAenu paboTalOT OT OaTapeek WU

AKKyMYJISITOPOB.



Pucynox 1 - «lllymomep - Bubpomep sxodusuka-110a»

Ilymomep 3xopusuka-110A (puc. 1)— nopraTuBHbI TpUOOpP, KOTOPHIN
o0beanHAET (QYHKIUU IIyMOMEepa, MHOTOKaHAIbHOTO BUOpPOMETpa U aHaIU3aTopa
CIEKTpA.

XapaKTepUCTUKU:

KonmuecTBo ananoroBbix kaHayioB: 4 (ucnojgnenue HF) unu 1 (ucnonnenue

110A-benas).

Yacrotubeiii guamna3oH: 0,5 I'm—50 kI'm.

[lutanue: aBTOHOMHOE OT KOMILIEKTa aKKyMyJsaTopoB (4 X AA), BHElIHEe

yepe3 pazbeém USB.

[TamaTh: 3HEeprone3aBucumasi, 6osee 4 ruradainr.

KitaBuarypa: nnénounas.

Nunukarop: TFT (320x240), uBeTHOM, AMana3oH pabouyux Temmeparyp OT

—20 °C go +50 °C.

Untepdeiic: USB (Master&Slave), DOUT (ranpBaHuYecKH pa3Bsi3aHHBIN

UART), DIN (mopt /u1st MOAKIIF0OYEHUS HU(PPOBBIX TaTYUKOB).
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Junamnazon pabouux tremmneparyp: ot —10 °C mo +40 °C.

Pabouas oTHOCUTEIBHAS BIXXHOCTH: 10 90% npu +40 °C (6e3 KoHaeHCaTa).

AtMmocdepnoe nasnenue: ot 86 klla no 108 klla (645-810 mm pr. cT.).

["abaputhbie pazmepsl: 238 MM X 86 MM X 35 MMm.

Macca: ue 6omee 600 r.

Hasznauenue npubopa:

* OILICHKA BO3JICUCTBHS BPEAHBIX (u3MUecKux (akTopoB (1rym, BuOpaus,
UHPPA3BYK, YIBTPA3BYK, AJICKTPOMArHUTHOE HU3IyYeHHWE W T. J.) Ha pabodmx
MECTaXx, B JKAJIBIX U OOIIECTBEHHBIX IIOMEIIECHUSX;

e KOHTPOJIb YPOBHS IIymMa Ha TEPPUTOPUM TPEAIPHUATHNH U B IKUIBIX
palioHax, B CAHUTApHO-3AIIUTHHIX 30HAX; KAJIMOPOBKA KapT IITyMa;

e I3MEPEHUE XapaKTePUCTUK IIIymMa MW BUOpamuu 0OOpPYIOBaHUS U
CTPOUTEILHBIX KOHCTPYKIINH;

¢ OIICHKA 3BYKOU3OJIAINH;

OIICHKA BO3/ICHCTBUS BUOpAIIUU HA 3/IaHUS U COOPY KCHHUS;

aTTcCTanusa HOMGHIGHI/II\/’I;

Hay4HBIC UCCJIE0OBAHUS U OMBITHO-KOHCTPYKTOPCKUE PaOOTHI.

[To npunnMmy ynaBiuBaHus KoseOaHUii BHOPOMETPHI OBIBAIOT:
 [Ibe3031eKTpUUYECKHE.

[Ipu BubOpanum KoneOaHWsT OT HCCIACAYEMOro TpeIMeTa TepenarTcs Ha
bE302JICMEHThI ¢ JuckamMu. Ha wux oOKiajKax TMOSBISETCS JJICKTPUUECKOE
HanpspkeHue. Ero BemwumHa OyneT MpsSMO  MPOMOPIIMOHATBHA — YCHIIHIO.
B xome wm3MepeHMs cHTHal HACT Yepe3 IbE30KPUCTAII, KOTOPHIH CIOCOOCH
CKUMAThCSA U Pa3KUMAThCS TIOJI BIMSHHEM TIEPEMCHHBIX AaBicHUi. [lepBuunHOe
BO30Y’KJICHHE MPOUCXOIUT OJIaroapss MarHUTHOMY TOJI0. B ycTpoiicTBO BXOIUT
AJICKTPOHHBIN 0JI0K, HEOOXOIUMBIH TUTS 00paboTKH CUTHAJIOB.
[IpeuMymIecTBO MbE303ISKTPUUSCKUX BHOPOMETPOB — HEOOJBINAs CTOMMOCTb.
Taxke 5T HaaeKHBIE MNPUOOPHI MOTYT paboTaTh IPU HEOIATONMPUITHBIX
KIIMMaTHYECKHUX YCIIOBHUSX.

o« OnTuueckue.
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OnTHueckue WM Jia3epHble NMPUOOPHI COCTOST U3 CBETOUYBCTBUTEIBHOIO
JaT4yuka, HE0OXOAUMOro s oOpabOTKU CBETOBOIO Jiyya, OCHOBHOIO OJIOKa,
KOTOpBI 0oOpabaThiBaeT naHHbIC. IHOrma ammapaT mpeacTaBiseT CcoOou
MOHOOJIOK. OnTHdeckue MpuOOphl MOTYT 0€3 KOHTaKkTa ¢ OOBEKTOM H3MEPSTh
napameTpbl BuOpauuu. IlpuHoMn pabOTBl OCHOBAH HA JIOIUIEPOBCKOM CJIIBUIE
4acTOT JIA3€PHOIO M3JIY4YEHUs, KOTOPOE OTPAXaeTcsi OT MOJABMXKHOIO IpPEIMETa.
Ecnu pgatuuku uisi u3MepeHusi BUOpaluu HaNpaBUTh HA MCCIEAYyEeMbld OOBEKT B
COCTOSTHUH TIOKOS, TO AJTUHBI HCXOHOTO M OTPaKEHHOTO Jiy4a OyayT paBHbl. Ecin
npeaMer BHOpUPYET, TO TPOUZBOAMUTCS (PUKCAlUd W3MEHEHUN JIa3epHBIM
natuukoM. OH peructpupyer KosieOaHus, MEepeJaeT UX Ha BBIYUCIHUTEIbHYIO
iaty. DJIEeKTPOHUKA BRIYHUCIISIECT MapaMeTphbl BUOpaIUy.

« Buxperoxkosblie.

OT0 OECKOHTAaKTHBI THUIl allapaToB, HO U3MEPATbh XapaKTEPUCTUKH
KOJeOaHUi OH CMOXKET TOJIbKO TOTJla, KOrJa HM3ydaeMbli OOBEKT MpPOIyCKaeT
aNeKTpuueckuil Tok. OmnpenenuTh napamMeTpbl BHOpalUU JTUIIEKTPUKOB C
MOMOIIBbIO 3TOTO Mpubopa Henb3d. KpoMe AaTuymkoB, ammapaThl KOMIUIEKTYIOTCS
KaTyIIKOM, JAMAIEKTPUYECKUM DJIEMEHTOM. BEeCKOHTAKTHBIM BUXPEBOW MPOOHHK
OPUCOECIMHEH K OJJIEKTPOHHOMY OJIOKY C MOMOIIBIO CHEIHAIbHOrO Kabels.
B xome paGotel ammapar B030ykmaeT KojebaHus B Karymike. Bo3Hukaer
AJIEKTPOMATHUTHOE TO0JIe, KOTOPOE B3aUMOJICHCTBYET C M3YYae€MbIM IMPEAMETOM.
DNEeKTPOHHBI OJIOK TOJy4yaeT Mo KaOemto HyXHbIE A pacdeToB JAaHHbBIE U
BBIJIACT HA JUCIUICH XapaKTepUCTUKH KojeOaHuil. [Ipubop mo3BONSIIOT U3MEPSTh
BUOPAIUIO 3JIEKTPOMOTOPOB, TypOMH, KOMIPECCOPHBIX ycTaHOBOK. Ho BuxpeBoi
BUOPOMETpP CUUTAETCS Y3KOCTCIHAIM3UPOBAHHBIM YCTPOUCTBOM. Takke BBICOK
MPOLIEHT NOTPEIIHOCTH.

« UHayKIMOHHBIE

NuaykimoHHbie MPUOOPHI OTAWYAIOTCA OOJIBIION Maccoll W rabapuTamw,
€CJIM CPAaBHUBATh C aHAJIOTaMH JAPYTUX TUNOB. J[pyroil MUHYC — OHU HE TO3BOJISIFOT
TOYHO BBIYUCIUTHb, NapamMeTpbl Kojebanuii. Ho »3Tm ycTpoiicTBa OuYeHb

HOMGXOYCTOﬁQHBLI.
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WNHayKIMOHHBIN 1aTYMK BOCIPUHUMAET MEXaHUYECKYI0 BUOPALIMIO, BHIIIOJIHSET €€
npeoOpa3oBaHUE B DJIEKTPUUYECKUIM CHTHAJ, KOTOPBIM MOCTYMAET HA MEPBUYHYIO
oOMOTKY TpaHchopmaTopa. 3aTeM CUTHAJI YCHUJIMBACTCA W TIOJAETCA HA IUIATY
npeoOpaszoBarenst s yCWIEHUs U BblopsmwieHus. Hekoropele moaenu
UHAYKIMOHHBIX BUOPOMETPOB HE NOTPeOYIOT 3nekTponutanus. Ho onn obnagaror
MaJIOl YyBCTBUTEJIBbHOCTHIO, IPUMEHSIOTCSI HA MPOU3BOJICTBAX U B J1aOOPaTOPHSIX,
r7ie He TpeOyeTcs BhICOKAss TOUHOCTh OMNpeIeICHUS TapaMeTpOB BUOpaIuu.

[Tpu paGoTe pa3HBIX MO TUIY TPUOOPOB UCIIOIB3YIOTCS PA3IUYHBIE METObI
ONpeseNieHUus]  XapaKTepUCTHK KoieOaHud. OT 3TOro 3aBUCUT TOYHOCTH

YCTPOMCTBA.

Pucynoxk 2 - «Bubpomerp CM-21»

Bubpomerp CM-21 (puc. 2)— mnopraTuUBHBIA mTpubop ¢ (yHKUUAMU
CTETOCKONa, IupoMmeTpa u TaxomeTpa. [IpenaHasHaueH [UIsI NEPUOAMYECKOIO
KOHTPOJISL COCTOSIHMSI TPOMBIIUIEHHOTo ob0opynoBanus cornmacio ['OCT HMCO
10816.

OcHoBHBIE (QYHKIIHH:

o m3mepenue Buodpanuu oobekToB (CK3, nukoBoe 3HaUeHUE, pa3zmax);
13



o BUOpOIIepeMEIICHUE;

o BUOPOCKOPOCTH;

o BHOPOYCKOPEHHUE;

o OCCKOHTAaKTHOE  M3MEpEHHE  TeMIlepaTypbl  OOBEKTOB  BCTPOCHHBIM
MUPOMETPOM;

. M3MEpPEHHNE YaCTOThI UJIM CKOPOCTH BpAlllEHUsI MEXaHU3MOB.

TexHuueckue XapaKTCPUCTUKU:

YaCTOTHBIN Auana3oH: oT 2 'ty mo 25 kI';

JYara3oH 9acTot Bpamenus: oT 2 10 650 I'u (ot 120 g0 39 000 06/Mun);

MOTPENIHOCTD 10 yactoTe: +/- 1%;

paccrosinue 10 00bekTa: 10 200 MMm;

rpaduueckuii quctei: 128X640OLED;

KJIaBUATypa: MEMOpaHHasl, C TAKTWIbHBIM 3 (HEKTOM;

nopt it oomeHa nanHbix: USB;

xpaHeHnue naHHbix: oonee 10 000 n3mepenwii;

CTereHb 3anuménHocTy: P65 (mpuieBmaro3ammiméHHbIN ),

nuaria3oH pabouux temmeparyp: ot —20 g0 +50 °C;

Bec: 300 1;

pazmepsl: 138%x86%26 mm.

Bpemst paboThl OT akkymyJsiTopa: He MeHee 8 yacoB. Tum Oarapeu: BCTpOEHHas

Li-Ion.

KommiekT mnocTtaBku: mnpubOp MOCTaBISETCS B JBYX KOMIUIEKTALMAX:
CTaHJApTHOM W MOJHOM. CTaHJApPTHBIA KOMIUIEKT IO3BOJISIET KOHTPOJIUPOBATH
BUOpAIIMI0O U TEMIEPATypy, COXPaHATh pe3yJbTaTbl U3MepeHuil. Bo3mokHOCTH
IIOJTHOTO KOMILJIEKTa MIMpe 3a CYET (PYHKLIMUU CTETOCKONA, KOHTPOJIS CKOPOCTHU
BpAIICHUs 1 BO3MOXXHOCTU PabOThl C KOMIIBIOTEPOM

KoHTpoJibHBIE BOIIPOCHI:

1. Yto Takoe BUOpaIMs M KAKOBHI €€ OCHOBHBIE XapaKTEPUCTUKH?

2. Kakue Tumsl BUOpaluy CyliecTBYIOT M KaK OHU KJlacCu(PUIMPYIOTCA?
14




3. Kak BuOpamusi MOXKET BIMATH Ha 3J0POBbE UENOBEKAa? YKaKUTE OCHOBHBIE
CUMIITOMBI BO3/ICHCTBHSI.
4. Kakue (akTopbl ONMpEeAeNsiOT CTENEeHb BO3JCHCTBUS BUOpAIlMM HAa OPraHW3M
4yesnoBeka?
5. Kakume mnpodeccun mOABEPKEHBI BBICOKOMY YpPOBHIO BHOpPAlMOHHOIO
BO3JEHUCTBUSA?
6. KakoBbl A0IMyCTUMBIC HOPMBI BHOpaIMu IS pPa3HBIX KAaTeropuid paboumx
yCIOBUI?
7. Kakue MeToAsl HU3MEpEHUs BUOpAIMM HCIONB3YIOTCA B JIa0OPATOPHBIX
UCCIIENOBAHUAX ?
8. Kak MOXHO 3anuTUTh paOOTHUKOB OT BPEIHOTO BO3/ICHCTBHS BUOparuu?
9. Kakue npoduiakTuyeckue Mepbl MOTYT OBITh MPUHSATHI JUIsl CHUXKEHUS PHCKa
3a00J1eBaHM, CBA3aHHBIX C BUOpaluen?
10. KakoBbl OCHOBHBIE MEXaHU3MBI BO3JCUCTBUS BHOpallid Ha HEPBHYIO,
MBIIIEYHYIO U COCYAUCTYIO CHCTEMBI UeloBeKa?
Cnncok jurepatypbl

1. Cmonko B.A. OcHoBuble mnapamerpbl BuOpamuu / Cmonko B.A.
[OnexTponnsii  pecypc] //  otherreferats.allbest : [caiit]. —  URL:
https://otherreferats.allbest.ru/life/01221184 0.html (mara oOpareHus:
22.04.2025).

2. 20.3. Ilpuniunsl ¥ npubOpsl H3MEpeHUs BuOpauuu / [DIeKTpOHHBIN
pecypce] // studfile : [caitT]. — URL: https://studfile.net/preview/4614663/page:20/
(mara obpamenus: 22.04.2025).
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IpakTnueckas padora Ne 2 «BiinsiHue 3ara30BaHHOCTH HA YeJI0BEKa»

eab padoThI:

I. OueHuTp BAUSHHE OTHUX Ta30B HA OpraHbl [bIXaHUS, CEPACYHO-
COCYIUCTYIO CUCTEMY H IPYyTU€ CUCTEMBI OPTaHU3Ma.

2. OueHuTh KpaTKOCPOUYHBIE W JOATOCPOYHBIE 3P EKThI BO3IEHCTBUS
TOKCUYHBIX Ta30B Ha 3/I0pPOBbE, BKJIOYAs (PU3UYECKHE M TMCUXOIMOLMOHAIbHbIE
ACIEKTBHI.

O6ocHoBaHnme:

3ara3oBaHHOCTb SIBJISIETCS CEPHE3HOM IKOJOTMYECKON M MPOU3BOACTBEHHOM
npo0iemMoil, OCOOCHHO B TMPOMBINUICHHBIX 30HAX H KPYHHBIX Tropojax.
Bo3snelictBue BpeIHBIX Ta30B MOXET IPUBECTH K OCTPHIM M XPOHHUYECKUM
3a00JIeBaHUsAM, YTO JIEJaeT U3YUYCHHE STOW TEMbl OCOOCHHO BaXKHBIM IS OXpaHbI
310POBbSI HACEJICHUSI.

[lonumanue BAMSHUS PaA3IUYHBIX Ta30B Ha YEJIOBEUECKUU OpraHu3M
MO3BOJIAET BBISIBUTh MOTEHIUAJIBHBIE PUCKHU MJIA 3J0POBbS, YTO KPUTHUYHO JIJIsi
pa3paboTku 3(PEKTUBHBIX MEp MO OXpaHe TPYJa U YIYUUICHUIO YCIOBUN pabOTHI.
DTO BKIIIOYAET B c€0s KaK MPOPUIAKTUUECKUE MEPBI, TAK U JIEUEHUE 3a00JICBaHUIT,
BBI3BAHHBIX 3ara30BaHHOCTBHIO.

3aaHue K BBINOJHEHUIO MPAKTHYECKOH padoThI:

1. I3yuuTh cOCTaB U XapaKTEPUCTUKU 3arpsi3HSIONIMX ra30B, TAKUX KaK
yTrapHbIW ra3, TMOKCUJ YIJIEPOa, 030H U JPYTHE.
2. Onucatp npudop AJig ONpPeNeeHUs 3ara30BaHHOCTH, CAENIATh CXEMY.

3. OTBETUTh Ha KOHTPOJbHBIE BOIIPOCHI.

Teopernuyeckast 4acThb:
YUuCThI BO3AYX UMEET CIEAYIOIMN XUMHUECKUN COCTaB B IPOLEHTAX MO

00BEMY:

« a3oT -78,08;
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« kucaopon — 20,94;
e AaproH, HEOH M JIpyTHe UHEPTHBIE ra3nl-0,94;
« yraekuciubii rasz — 0,03;

« mnpouue razsl -0,01.

3ara3oBaHHOCTBI0O HA3bIBAIOT Jt00OE, Jake caMOoe HEe3HAUYUTEIbHOE,
U3MEHEHHE COCTaBa BO3Ayxa pabodeil 30HBI, KOTOpOE TMPOHMCXOIUT H3-3a
YBEJIMYEHUS KOHIIEHTPAIIMU Kakoro-aubo rasa B HEM. |1 peryaupoBaHUsl 3TOTO
BOMpoOca B HeNsIX 0e30MacHOCTH YCIOBHM TpyAa MPUMEHSIOT TaKoM croco0, Kak
U3MEpEHHE KOHIIGHTpAIlMM Ta30B B BO3ayXe pabodeld 30HBIL. DTH HM3MEpPEHUs
OBIBAIOT JIBYX OCHOBHBIX BHJOB: MAaKCHUMaJbHO pa3oBas KOHILICHTpAalHs U
CpeIHECYTOYHAS.

I[Ibu1b HA MPOU3BOACTBE — 3TO TBEPJBIC YACTHUIIBI PA3IMYHBIX Pa3MEpPOB,
KOTOpbIE HaxXOAATCS B BO3JIyXe pabouell 30HbI BO B3BELICHHOM COCTOSHUHU. DTy
BT TAaKKE Ha3bIBAlOT a’pososieM. OHa MMeeT KIacCU(UKAIMIO, WUCXOII U3
crocoba oOpazoBaHusl, pa3Mepa U MPOUCXOXKICHUSI.

[To cmocoOy cBoero o0Opa3oBaHUs MbUIbL OBIBACT JAC3WHTEIPUPOBAHHAS H
KOH/ICHCHPOBAaHHA.

[Io MpOHUCXOXKIEHHUIO a3P030JU OBIBAIOT OPraHUYECKUE, HEOPTraHUYECKUE U
cMmenranHbie. VIMEHHO OT 3TOro ¢akropa 3aBHUCHT CTETCHb BIUSHUS TbUIA Ha
opranm3M paboTHuKa. Pa3nmunpie €€ BHABI TMPOBOLUUPYIOT TPOOIEMBI C
JBIXaTEIbHBIMH IMYTSAMH W OpraHaMu JbIXaHWS, aJUIeprHio, pa3ApakeHue
CIIM3UCTHIX 000JI0YEK U IaXe YIOYIIbeE.

[Io cBoemy pasMepy mWbUIb  THOJApa3feiseTcss Ha  BHAUMYIO,
MUKPOCKOMTUYECKYIO U YJIbTPAMHKPOCKOMHYECKYI0. Takas kinaccudukamus Iaér
4ETKO TOHSTH: JIaXKe eCIM paOOTHUK HE BUAUT HEBOOPYKEHHBIM TJIA30M YACTHUIIBI
IBLJIM, TO COBCEM HE 3HAUYUT, YTO OHA HE OKA3bIBACT HEMOCPEACTBEHHOE BIIMSHUE
Ha €T0 OpPTraHu3M.

Brnusinue 3arps3HEHHOT0 MPOW3BOJACTBEHHOTO BO3AyXa HA OpraHU3M

YCJIOBCKA
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OOpazoBaHue B BO3AyXEe COCAMHEHUH, HMEIOIIMX OPraHUYECKYI H
HEOPTraHUYECKYIO MPUPOY, OTHOCUTCI K XUMHUYECKUM (pakTopam mpou3BojicTBa. B
ATy KaTErOPUIO BXOJST Pa3IUYHbIC ra3bl, Mapbl, MPOAYKTHl TOPEHUS, NbUIb U T. II.
B BO3aymHyro cpeay TpPOU3BOACTBEHHBIX IMOMEIICHUM JaHHbIE MPUMECH
MOCTYNAIOT B pe3yJIbTaTe MPOTEKAHUS TEXHOJOTMUYECKUX MPOIIECCOB.

OOpazyembie B pe3yibTaTe JCSATEIBHOCTH BEHIECTBA 10 CTEIICHH
BO3JCHCTBUS HA OPraHW3M YEJIOBEKA M OKPYIKAIOILIYIO CPEay MOAPa3ACIISIIOTCs Ha
HEUTpaJIbHBIE U BPEIHBIE XUMUYECKUE COCTUHEHUSI.

BpennpiMu  cuuTaroTCs  COEIWHEHMs, CIOCOOHBIE TIPHM KOHTAaKTe C
OpraHu3MOM paOOTHHKA BbI3BIBATh HAPYLIEHUS 3/I0POBbS WM CIOCOOCTBOBATH
dbopMupoBaHUIO TPOQPECCHOHATBHBIX 3a0oneBaHui. XUMHUYECKHE (HAKTOPHI
3arps3HEHUs]  BO3JyXa CIIOCOOHBI  BO3JCHCTBOBAaTH Ha OpPTraHU3M  4epes
JIBIXaTEeIIbHYI0 CHUCTEMY, >KETyJAOYHO-KUIICUHBIA TPAKT WJIM KOXKHBIE TMOKPOBHI,
TKaHU U CIIU3UCTBIE 000JIOUKH.

Bpennbie BemecTBa, MPOHUKIIHNE B OPraHW3M 4YeJOBEKa, MOTYT BBI3bIBATH
OCTpble WM XpOHHUYECKUE OTpaBieHUsA. CTeneHb TMOpPaXEHUsS 3aBUCUT OT
TOKCUYHOCTH COCIMHEHHS, €ro 00bEMOB, JIUTEIBHOCTH BO3EHCTBHS, Crocoda
MIPOHUKHOBEHUS B OPTaHU3M.

KoHTpob KOHIIGHTpaIuii BpPEIHBIX BEIICCTB B BO31ayXe pabodeii 30HBI
OCYIIIECTBIISIETCS C TIOMOIIBIO HU3MEPUTEIBHOTO O0OpYIOBaHMS, TaKOro Kak
ra30aHaIN3aTOPHI CTAIIMOHAPHBIC K MOOMIIHHBIC.

OnpeneneHue 3ara30BaHHOCTH MTPOU3BOJICTBEHHBIX MOMEIIEHUM C TTOMOIIBIO
ra3zoaHajan3aToOpoB

KoHTpob KOHILIEHTpalHMil OMAacCHBIX BELIECTB B MPOU3BOJACTBEHHOM BO3AYyXE
00s13aTeNIeH ¢ TOYKHM 3pPEHHUS CaHUTapHBIX HOPM, TpeOOBaHUN OXpaHbl TpyJa,
NOKapHON 0Oe30macHOCTH. MOHUTOPUHI 00pa3OBaHUS U HAKOIUIEHHS] BPEIHBIX
XUMHUYECKUX  COCIWHEHUW  MNPOM3BOAUTCA  KOHTPOJbHO-U3MEPUTEILHBIMHU
npubopaMu Ha PEryJsipHON ocHoBe. ['azoaHanmu3aTOphl CIOCOOHBI MPOU3BOIUTH
3aMepbl COAEPHKAHMUS:

* MApOB yTIEBOAOPOI0B HePTH U HEPTEPOAYKTOB;
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e PONAHA;

 CIUPTOB (B YACTHOCTHU ATAHOJIA);

« OKCHJIOB yTJiepoja (B Y4aCTHOCTH YTrapHOIO rasa);

 (popmasibsiernsia ¥ METaHONA;

e OPraHWYECKUX PACTBOPUTEIIEH;

+ AMMHAKa,

« cepoyriepoja u T. 1.

["azoananmsupyromee 00OpPyJOBaHUE TO3BOJISIET B KOPOTKHE CPOKH
YCTaHOBUTH MPHUCYTCTBUE B BO3/AYXE OINPEAEICHHOIO ra3a M MpOKOHTPOJINPOBATH
coctaB razoBoid cmecu. C TIOMOLIBIO Ta30aHAIM3aTOPOB OCYLIECTBISETCS
KOHTPOJIb MPOBEJAEHUS TEXHOJOTMYECKUX ONEPALMI, MPEIOTBPAIIAOTCS YIPO3bl
BO3HUKHOBEHUS YpE3BbIYAHBIX CUTYyalUM, oOecrieunBaeTcst 0€3011aCHOCTh PabOThI
nepcoHana.

KOHTpOJIb 3arpsAi3HEHHOCTH BO3/lyXa B UPE3BbIYANHBIX CUTyaLUAX

[Ipy BO3HMKHOBEHMM HEWITATHBIX CUTyallUid Ha MPOU3BOJCTBE, BO BpEMs
aBapHii, COMPOBOXKIAIONINXCS BBIOpOCAMU B aTMOC(EpPy WM Pa3IMBOM OINACHBIX
XUMHUYECKUX BEIIECTB, MPU OCYIIECTBICHUM ONEpaluid MO JIMKBUAALUU
NOCJIEICTBUMA TMPOMUCIIECTBUSl TAKKE 3aJCHCTBYIOTCS Tra30aHaIM3aTopbl (daile
NOPTAaTUBHOI'O UCIIOJTHEHUS).

C ux NOMOUIIbI0O BO3MOXKHO OIEPATUBHO OLIEHUTHb CTENEHb OMAaCHOCTH
3arpsA3HAIOIMX BO3AYX BEIIECTB, MAPUIPYT U CKOPOCTh MX MEPEMELICHUS, YPOBEHb
3arpsiI3HEHHOCTH.

[Ipu yTeuke B pe3ynbTaTe aBapuu HEU3BECTHOT'O BEIIECTBA WMJIM CMECH, Ha
OCHOBAaHUU TIOKa3aHUHM Ta30aHATUTHUYECKOro MNpuOOopa OLEHUBAETCS ONAcCHOCTh
npeObIBaHMsI 4YEJIOBEKa B 30HE IPOUCLIECTBUS, OTCIEKMUBAETCA JUHAMHKA
KOHLEHTpAlMd COCAUHEHMS, yCTaHABIMBAIOTCS TPAaHUIBI MECTa HAMOOJBLIETO

3arps3HCHUS.
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Kunaccsl yeaoBuii Tpyaa

o I[OHYCTI/I o o
OIITUMAJIBHBIN o BpeJIHI)II/I OITIaCHBIU
MBIU
1 2 3.1 3.2 33 3,4 4
11+ 3.1+ 10,1+ 15,1+
=1 1 3.0 10,0 15.0 20,0 220

[IpoHuKIlIKEe B OpraHW3M YEJIOBEKa YEPE3 OPraHbl JbIXaHUSI BPEAHbIC Ta3bl U
Mapbl BbI3BIBAIOT OTPABIICHHE BCETO OPraHM3Ma WM PACCTPOMCTBO OTAEIIBHBIX
OpTraHOB.

OcHoBHBIE c1TOCO0BI OOPBHOBI € 32ara30BAHHOCTHIO M 3ANBLIICHHOCTHIO
BO3/1yXa padoueil 30HbI

Cpenn BceX U3BECTHBIX METOJOB OOphOBI C 3ara3oBaHHOCTBHIO W
3anbIIICHHOCTHIO pPaboyveil 30HbI, TPUMEHSIOT CIEAYIOIINE:

« [lepexon Ha aBTOMaTU3AIMIO O0OPYIOBAHUS.

« JlucTaHIIMOHHOE YIIPaBJIECHUE OMMACHBIM 000PYI0BAHUEM.

« 'epmetu3anusi 000py10BaHUS.

« 'epMeTu3anuisi TEX MOPOU3BOJCTBEHHBIX MOMEIICHUH, B  KOTOPBIX
CKOHIICHTPUPOBaHAa AESATEIbHOCTh C ONACHBIMA TOKCUYHBIMU BEILIECTBAMU.

« 3aMeHa MBUIIIMX MaTEpPUaIoB Ha BIAXKHBIE U TPAHYJIUPOBAHHEIE.

« Mcnosib30BaHue CpeICcTB HHANBULY AJIBHOM 3AIUTHI.

« OcHalleHue 1eX0B MOIIHON U A(PPEeKTUBHON BEHTUIISIIMOHHON CHCTEMOM.

« CoOmoieHne TEXHUKM 0€30macHOCTM 1pu  paboTe ¢  ONacHBIMHU
BEILIECTBAMU.

« HckitoueHne KypeHUsi U PACHUTUS CHUPTHBIX HANUTKOB Ha JIIOOOM
paboueM MecTe, 0OCOOCHHO B TEX IeXaX, KOTOPBhIE COCPEAOTOYCHBI Ha padoTe ¢
TOKCUYHBIMH BELIECTBAMU.

Takum oOGpa3oM, 3ara30BaHHOCTb U 3allbUICHHOCTh BO3/yXa paboueil 30HbI
JIOJDKHA TECTUPOBATHCS PEryJiApHO. Pe3ynbTaThl MPOBEPKH MOMOTYT BOBpPEMS

COPHUCHTHUPOBATHCA B MCTOJaX 60pB6BI C MOBBINICHHBIMHU ITOKA3aTCIIsIMU, OI'paIluTh
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PaOOTHUKOB OT BPEIHBIX (PAKTOPOB MPOU3ZBOJACTBA U ONTUMHU3UPOBATH YCIOBUS

TpyJa.

Tabmuma 1 - IlpeneabHo nomyctumble kKoHuneHTpauuu (IIIK) HekoTopbix

ra3zoB u napos (u3Biedenue 'OCT 12.1.005—88)

HanmenoBanme
HanmeHnoBanue K, K,
BEIIICCTBA
BEIIeCTBA Mr/ M3 Mr/ M3
MBIIBAKOBUCTBIN BOAOPOL 0,1
AmMmuak 20
PryTh 0,01
AneroH 200
ConsHast KHCIOTa 5
beH3uH TONIUBHBIN 100
CepHas kuciora 1
I'excaxnopan 0,1
Xiop 1
ByTtudoc 0,2
Mepkyp — 6eH307 0,005
Kap6odoc 0,5
Mepkyp — rekcan 0,005
Xnopodoc 0,5
Kpeicun 0,05
Kenbran 0,1
300KyMapuH 0,01
I'panozan 0,005
dopmanuH 0,5
Bopnockas KuakocTh 1,0
HadTaTuH 0,01
IIpubop as U3MepeHus 3ara30BAHHOCTH
1. ITo MecTy HCIIOJIb30BAHMS
Bce ra3oCMraajgm3aTopbl YyCJIOBHO MOXHO IIOJACIWTbL HaA JBa THIIA:

IMPOMBINIJICHHBIC U OBITOBBIE.
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Pucynok 1 - «Cucrema aBapuiiHoro otkiatouenus raza CAI'O-T»

[IpoMmbIlIEHHBIE CUTHAIM3ATOPBl Ta3a MPEJICTABISIOT CO0OM  CIOXKHBIC
YCTPOKNCTBA, B KOTOPHIE BXOJST HECKOJIBKO TATYMKOB, 00ECIICUNBAIOIINX KOHTPOIIb
pPa3IMUHBIX TTapaMEeTPOB B BO3/yXe, a TAaKXKe MYyJIbT YNPABJICHUS, HA KOTOPhIC U
PUXOASAT CUTHAIIBI 00 N3MEHEHUH KOHIICHTPAIIHH.

[Ipy BO3HHUKHOBEHHMH IIPEJAaBAPUMHOW CUTyallMd CUCTEMA KOHTPOJIA
3ara30BaHHOCTH aBTOMATHMYECKU TNEepeKpbhIiBaeT mojaady raza. K sromy tumy
CUTHAJIM3AaTOPOB ra3a OTHOCST, HAIIPUMEP, MOYJIbHYIO CUCTEMY aBTOMATHYECKOTO
KOHTpoJig 3arazoBaHHOCTH CAK3-MK u cuctemy aBapuiiHOro OTKJIIOUYEHHUS Ta3a
CATO-T (puc. 1).

briTOBBIE ammapaTbl YCTPOEHBI TMPOIIE WU HACTPOEHbl HAa HU3MEPEHUE
KOHIICHTpAIIMU Ta30B, HaKbOOJee YacTO MCIOJIb3YEMbIX B OBITY, a UMEHHO: METaH,

IPOIaH U OKUCH yTiepoa (yrapHslid ra3).
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Pucynok 2 - «MAI'-1 kommekT KoHTpoJia 3arazoBanHocTu KK3»

MATI-1 (xkommuiekT koHTpOIIs 3arazoBanHoctu KK3) (puc. 2) npennasHauex
JUISl HETPEPBIBHOIO AaBTOMATUYECKOIO KOHTPOJS MPEBBILIECHUS YCTAHOBIEHHBIX
IIOPOrOB TPEBOKHOM M aBapUHOW KOHLEHTpauuu npupoaHoro raza (CH4) u
yrapsoro rasza (CO) B IponU3BOJICTBEHHBIX U ObITOBBIX TOMEIIEHUSX.
HekoTopsie GyHKIIMN KOMIUIEKTA:
1. mepekpbITHE TMOAAYM Ta3a JJIEKTPOMArHUTHBIM KJIAlIAaHOM B aBapUTHOU
CUTYallNH;
2. ymnpaBlieHUE UCTIONHUTEIBHBIMU YCTPOUCTBAMU;
3. BbIJaya 3BYKOBBIX M CBETOBBIX CHUTHAJIOB C OTOOpa)k€eHHMEM HH(pOpMaluu Ha
BBIHOCHOM ITyJITE CUTHAITU3AIINH.

TexHuueckue XapPaKTCPUCTUKU:

[Toporu koHTpost KOHUEHTpauuu MetaHa (CH4):
1-it mopor — 10% HKIIP;
2-i1 mopor — 20% HKIIP;

ocHOBHas abcomoTHas norpemHocts — +5% HKIIP.
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[Toporu xoHTpOIs KOHIIEHTpanuu okcuaa yriaeposa (CO):
1-ii mopor — 20 mr/m3;
2-it mopor — 100 Mr/m?;

OCHOBHAas a0COJIIOTHAS TMOTPEITHOCTh Ha 1-M U 2-M moporax — £10/£25 mr/m>.

Hanpsixenune nuranua — 220 B, wacrora — 50+1 I'm.

[ToTpebnsiemast MmottHOCTh — HE Oosiee 12 Br.

Bpewmst mporpea — He Goiniee 3 MUHYT.

Bpewms peakuuu (nis CH4 u CO) — He 6omee 15 u 240 cekyHT COOTBETCTBEHHO.

YpoBeHb 3ByKOBOM cHUTHanu3anuu — He MeHee 80 ab.

CrerneHb NbUIEBIAro3anmuTel — [P42.

Cpennuit cpok ciyxObl (uisi Aarydka W curHaiumzatopa) — S5 u 10 gjer

COOTBETCTBCHHO.

["abaputHbIie pasmepbl — He 60see 98x57%35 M.

Pabouas Temneparypa okpysxatomiero Bozayxa — ot 0° go 50 °C

CrnenyeT y4ecThb, YTO ISl TIOMEIIEHUS C MEYHBIM OTOIJIEHUEM JOCTaTOYHO
JaTYMKA, HACTPOEHHOTO TOJIbKO Ha BBISIBICHUE OKHCH YIJiepoja (CUTHAIMA3aTOP
okcuaa yriepona «byr»). [lpu Hamuuuum ke ra300TOMUTENIBHOIO 000PYI0BaHUS
HEOOXOJMMO  MCIOJIb30BaTh ~ KOMOMHUPOBAaHHBIE  JATYUKH,  CIOCOOHBIE
OCYILIECTBJISATh KOHTPOJb 3a MOKa3aTelIsIMU KaK YrapHOTO, TaK M TOpPIOYEro rasa
(curHAJIM3aTOP 3ara30BaHHOCTHU « DJIEKTPOHUKA).

CoBpeMmeHHbIE OBITOBBIE CUTHAJIM3ATOPhl  3ara30BaHHOCTM B CBOEM
OOJIBIIMHCTBE HMMEIOT AJIEKTPOMATHUTHBIN KilamaH-OTCeKaTellb ra3a, peselHbIN
BBIXOJT JJIsSI TIOJKJIFOUEHUHN JTOTIOTHUTEIBLHOTO YCTPONUCTBA (HApUMEp, BBITSXKHOU
BEHTUJISITOP), @ TakKXKe€ BO3MOXKHOCTH pPabOThI OT aBTOHOMHOTO HWCTOYHHKA
MATaHMUS.

2. Ilo pe:xumy padoThl

OnpenenuTenn 3ara3oBaHHOCTH MOTYT OBITH JBYX THIIOB: C IMOCTOSTHHBIM

PEKUMOM PabOThI U MIEPUOTUUECKUM.
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[TocTOSIHHBINA pEXUM MPEeNyCMaTPUBAET HENPEPBIBHBIA aBTOMATUYECKUUI
KOHTPOJIb COJICp’KaHHMS Ta30B B BO3JyXe IOMEIIEHUsS (HampuMmep, cucTeMa
WHJIMBUYJIbHOTO KOHTPOJIS 3ara30BaHHOCTH).

B TO BpeMsi Kak KOHTPOJUIEPHI C MEPUOJUYECKUM PEKUMOM HAXOJATCSA B
paboyeM COCTOSHUM JHMOO YETKO HACTPOCHHBIM BPEMEHHON MPOMEXYTOK
(momryctum, ¢ 9.00 mo 18.00), 160 BKIIFOYAIOTCS HA BPEMS MOJIb30BaHUS Ta30BbIMU
npubopamu (IIKMTa, KOJIOHKA, 0oiiep, KOTEN).

3. I1o BuAY MCIOJIB3yeMbIX 1aTYUKOB

B 3aBUCUMOCTH OT HCIOJIB3YEMBIX JATYUKOB T'a30CUTHAIN3ATOPHI YCIOBHO
JEJSTCS Ha:

 ONTUYECKHUE;

* XUMHYECKHUE;

e TCPMOKATAIINTUYICCKHUC.

Pucynox 3 - «I"azoananuzarop undpakpacHsiii Polytron IR (2IR) Drager»
Drager Polytron IR (2IR) (puc. 3) — B3pbIBO3aIIUIIEHHBI HHPPAKPACHBIN
ra3oaHajan3aTop, NpPEIHA3HAYCHHBIA JJIS KOHTPOJSA YpPOBHS KOHIICHTpAIlUU

JCTYyUHUX TOKCHUYHBIX, B3PBIBOOIIACHBIX KOMIIOHCHTOB.
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TexHu4yeckre XapakKTEPUCTUKHU:

[Ipunnun paboThl: UHPpPaKpacHass METOAMKA M3MEPEHHUS] C peaju3alueil CXembl

JBOMHOM KOMIIEHCAIIMU U HE H300pa)atolel ONTHKHY.

N3mepsiemble KOMIOHEHTHI: 26 3J€MEHTOB (TPOIaH, METaH, dTHJICH, OpraHUYECKUe

napbl).

JHuanazon 3amepon: 0—100% HKIIP.

Bpems otkiuka: 10 5 ceKyHA.

Jucruien u cTaTyCHbIM UHAUKATOP: OTCYTCTBYIOT.

Breixogusie curnansl: 4—20 MmA, HART, RS 485.

Onexrponutanue: 15-30 B mocT. Toka, 3-nmpoBoaHOMN Kabeb.

Temnepatypa skcrnyatauuu: —60...+65 °C.

Bnaxuocts: 0-100% (oTHOCUTENBbHAS), 6€3 KOHIEHCAIUH.

Kunacc 3amutst kopryca: P 66 u IP 67, Nema 4 u 7.

IMaGaputer: 125 MM % 180 MM X 155 mMm.

Bec: 3,1 kr.

I"azoanamsatop Polytron IR (2IR) Beimyckaercs B 1ByX MOIU(DHUKAIUAX:

e Tun 334: nnuua BonHbl 3,3 Hm, npenHasHayeH sl 3aMEPOB YPOBHS
MeraHa. 13

e Tun 340: nnura Boauel 3,4 Hm, npegHasHaueH sl 3amMepoB
KOHLICHTPAIMU IIpOMaHa.

CurnanusaTopsl MEPBOTO TUIMA OTIWYAOTCS MOBBIMIEHHOW YCTOWYHUBOCTHIO
K  OTpaBiSIIOIIMM  BEIIECTBaM,  CJEAOBATENbHO, HMEIOT  yCTOMYHUBYIO
YyBCTBUTEJIHHOCTh, CTAOMIBHOCTh. VIX MOXKHO TepeHacTpanBaTh MOJI KOHKPETHBIM
BUJI Ta3a. [ TaBHOE k€ MPEeUMMYIIECTBO — MPAKTUUYECKU HEOTpaHUYECHHAs 00JacTh
NPUMEHEHUS! U «BEUHBIN» CpPOK CiyxObl. OjHaKo IIeHbl Ha TaKOro poja
CUTHAJIU3ATOPHI SBISIOTCS HauOosIee BHICOKUMM.

CToUMOCTh CHUTHAIM3aTOPOB 3ara30BaHHOCTH C XUMHUYECKUMH JaTYUKaMU
3HauuTenbHO HUke. Ho cpok ciyxObl mnpubopa OrpaHHYEH KOJIMYECTBOM
B3aMMOJICMCTBUI XMMUYECKOTO peareHTa ¢ KOHTPOJIUPYEMBIM BelecTBOM. MHaue

rOBOps, YeM 4Yalle cpadaThiBaeT CUTHAIM3ATOP, TEM MEHBIIE CPOK €ro CIIy>KOBI.
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JlaTuku ~ mOAOOHOTO  THUMA  XAapaKTepU3YIOTCS  BBICOKOM  CTENEHBIO
U30UpPATEIbHOCTH, YTO B HEKOTOPHIX CiIydyasX SBJISIETCA WX HEOCIOPUMBIM
MPEUMYIIECTBOM.

TepMoKaTaIUTUUECKUE CUTHAIU3ATOPBl SIBISIIOTCS  «KIJIACCHKOM KaHPa».
OHM OTHOCHUTENIBHO JEHIECBBIE, B3aUMO3aMEHAEMbl B MHOTOKAHAJIbHBIX CHUCTEMAX
U3MEPEHUSI, HMEIOT JOCTATOYHO BBICOKYIO YYBCTBHUTEIBHOCTh. OJHAKO OHU
HECEJIEKTUBHBI (HE MOTYT ONPEACIIUTh TUII T'a3a), BEIXOJAT U3 CTPOS MPU BHICOKOU
KOHIICHTPAIIUU OTPABJISIONINX BEIMIECTB, MOTPEONISIIOT 3HAYUTEIBLHOE KOJUYECTBO
AIEKTPOIHEPTUH, TPEOYIOT TOCTOSHHON MOBEPKH, CIYKaT HEAONTO (10 3-X JIeT) U
Ipu 3TOM MOTYT pPaboTaTh TOJBKO B CTPOTO OMNPENENEHHBIX TeMIIepaTypPHBIX

pamkax (ot -10 mo +50).

KoHTpoJibHBIE BOPOCHI
1. Kakue OCHOBHBIE MCTOYHHKHM 3ara30BaHHOCTH OKPY’KAIOIIEH Cpelbl BBI

MO’KETe Ha3BaTh?

2. KakoBbl OCHOBHBIE KOMIIOHEHTBI, BBI3BIBAIOLIUE 3ara30BaHHOCTb, U KakK
OHM BJIMSIFOT Ha 3J0POBbE YEJIOBEKa?

3. Kakne cHMOTOMBI MOTYT IpPOSIBISATHCS NPHU BO3JAECHMCTBHM TOKCHUYHBIX
ra3oB Ha OpraHu3m?

4. KakoBbl KpaTKOCPOYHBIE M JOJITOCPOYHBIE MOCIEICTBUS BO3ACHCTBUS
3ara3oBaHHOCTH Ha 3/10POBbE?

5. Kakue Meppl NpenoCTOPOKHOCTH CienyeT coOnroAarh npu pabore B
YCJIOBUSIX NOBBIIIEHHON 3ara30BaHHOCTH?

6. Kak mpoBoaWTCS MOHUTOPMHI KadecTBa BO3JayXa JUIsl ONpPENEICHUs
YPOBHS 3ara30BaHHOCTH?

7. Kakue MeTOoJIbl 3aIUThI U CIIACEHHsI MOTYT OBITh UCIIOJI30BAHBI B CIydae
IPEBBILICHUS NIPEAEIIBHO JOIYCTUMBIX KOHIIEHTpAlUi ra3oB?

8. Kak MOXHO yJIy4IINTh BEHTWISILUIO U OYUCTKY BO3yXa B IIOMEILIEHHUSX C

BBICOKMM YPOBHEM 3ara30BaHHOCTH?
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9. KakoBbl OCHOBHBIC TPYIHIIBI JIOJICH, HanOoJIee TOABEPKECHHBIX PUCKY OT
BO3/ICHCTBUS 3ara30BaHHOCTH?
10. Kakue pekoMeHIAalMd MOXKHO JaTh JJISl CHIDKCHHUS  BIIMSHUS

3ara3doBaHHOCTH Ha 3,Z[OpOBI>C?

Cnmcok urepatrypbl

1. Tpyno B. 3arazoBaHHOCTh W 3alBUIGHHOCTH BO3ayXa pabodeil 30HBI /
TpynoB B. [Onektponnsiii pecypc] // izmerenia : [caiit]. — URL:
https://izmerenia.by/blog/zagazovannost-i-zapylennost-vozdukha/ (mara
obpamenus: 22.04.2025).

2. 3ara3oBaHHOCTh BO3AyXa B pabodmx 30Hax / [DnexkTpoHHBIN pecypc] //
stud24 : [caiit]. — URL: https://www.stud24.ru/life-safety/zagazovannost-
vozduha-v-rabochih-zonah/189464-552143-pagel.html (mara oOpaitieHust:
22.04.2025).

28



IIpakTnueckas padora Ne 3 «BinsiHue 3aNIbLVICHHOCTH HA Y€JI0BEKA)
eab padoThI:

I. OueHuTh BIMSHUE MBUIM HA OPraHbl JbIXaHWUS MU JIPYTU€ CHUCTEMBI
opraHusmMa.

2. UccnenoBarh BIWSHUE 3ara30BaHHOCTH Ha Pa3BUTHE MPOQPECCHOHATBHBIX
3a00JIeBaHUM U JPYTUX PACCTPOUCTB.

Oo6ocHoBaHume:

N3yyeHnue BIMAHUS 3albUICHHOCTHM Ha 3JI0POBbE YEJIOBEKA IO3BOJISIET
BBISIBUTh TMOTCHIMAIbHBIE PUCKU M pa3padoTaTh MEphI MO OXpaHe Tpyaa. ITO
BaYKHO JIJISl CHUKEHUST YPOBHS 3200J1€BAEMOCTH M YIyUIlIEHUS YCIOBUM TPY/Ia.

[IpoBenenne nabopaTopHOi pabOThI TOMOTraeT CTYJIEHTaM pPa3BUBATh
PAKTUYECKUE HABBIKA B 00JIACTM W3MEPEHWUN M aHanmW3a JaHHBIX, a TakKKe
dbopMupyeT y HUX HAYUHBIA MOAXOJ] K HU3YUYCHHUIO IPOOJEeM OXpaHbl 3JI0POBbS U
Tpyaa.

3anaHue K BbINOJHEHUIO MPAKTUYECKOH PabdoThI:

1. A3yunth cOCTaB M XapaKTEPUCTUKU TNbUIM, BKJIIOYasi €€ HWCTOUYHUKU U
pa3Mephl YaCTHIL.

2. Pa3paborath  pekOMeHJAIMM 1O  MHUHHUMH3AIMM  BO3JECHCTBUS
3ara30BaHHOCTH M YJYYIICHUIO KadecTBa BO3JyXa B IKWJIbIX M pabodux
MOMEUIEHUSIX.

4. OTBETUTHh HA KOHTPOJIbHBIE BOIIPOCHI.

Teopernueckasi 4acTh:

Kaaccupuxauusi npou3BoACTBEHHOH NMbLIN

[IpousBoacTBEHHAs] TbUIL JEIUTCS Ha HECKOJIBKO OCHOBHBIX BHJOB B
3aBUCHUMOCTH OT €€ MPOUCXO0XKICHUS, pa3Mepa YaCTUIl U XUMHYECKOTO COCTaBa:

« Oprannueckas ¥ HEOpraHU4YeCKasi MblIb: OPraHMYECKas MbLJIb BKIIOYAECT B
ce0s1 YacTHUIbl PACTUTEIHLHOIO WM KMBOTHOTO MPOUCXOXKJICHUS, B TO BpeMsl Kak
HEOPraHUYecKasl MbUIb COCTOUT U3 MUHEPATbHBIX KOMIIOHEHTOB.

o TokcMYHAd W HETOKCHUYHAs TbUIb: HEKOTOPhIE BHJbl MbUIA MOTYT
COJIepKaTh TOKCUYHBIE BELIECTBA, OMACHBIC JIJISl 3I0POBbS UEIOBEKa.
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o Jlery4ast u TsKenas MbUTh: JIETy4asl MbUTh JIETKO MOJHUMAETCS B BO3IYX U
MOKET PaclpoCTPaHATHCA Ha OOJIBILINE PACCTOSHMS, B TO BpEMs KakK TsxKenas MbLIb
0CEJIaeT B HETIOCPEICTBEHHOW OJIM30CTH OT UCTOYHHKA.

Buabl npou3BOACTBEHHON NMbLIA

[Ipou3BoACTBEHHAS MbUIb B 3aBUCUMOCTH OT €€ IMPOUCXOXKJIEHUS U COCTaBa
MO’KET UMETh Pa3INYHbIE XapaKTEPUCTUKU M CIIOCOObI BO3ACUCTBUS Ha 3/10POBbE
YeJI0BEeKa.

IIb11b 0T 00pa0OTKHM METANIOB

OTOT THUN TMBUIM BO3HUKAET MPU MEXAHHUUYECKOW M TEpMHUECKOM 00paboTke
METaJIJIOB, TaKOW Kak cCBapka, pe3ka, HuiMdpoBKa uU TOJUpoBKa. OCHOBHBIC
OCOOEHHOCTH:

« CoctaB: Bxiouaer B ce0si METAIDIMYECKUE YACTHUIIBI, a TAKXKE OKCUIBI U
JIPYTUE COCIMHEHHUS.

« OnacHocTH: MOXET COAEpKATh TSKEJBIE METAJIbl, TAKHE KAaK CBUHEL,
KaJMHUH, XpOM, KOTOpbI€ TPH BIBIXaHHMM MOTYT IIPUBECTH K CEPbE3HBIM
3a00JIEBaHUSM.

 [Ipodunakruka: Mcnonb3oBaHWE  3alIUTHBIX MAacoOK U CHUCTEM
nbUIeyAAJIEHUs Ha pad0YuX MecTax.

JepeBsiHHAs NbLIb

JlepeBsiHHasi MBI 00pa3yeTcsl MpU pacluIOBKe, CTPOTaHUM, IUTH()OBAHUU
JiepeBa U Ipyrux Buaax ero oopadotku. Ee ocobenHocTH:

« CoctaB: CoiepKUT YaCTHUIIBI IPEBECHUHBI, CMOJIbI, JIAKU U Jpyrue J00aBKH,
UCIIOJIb3yeMbI€ B 00paboTKe JepeBna.

« BoznelictBue Ha 310poBbe: MOKET BBI3BIBaTh AJUIEPTUYECKHUE DPEAKLUHU,
JEPMATHUTHI, a TAKKE 3a00JIEBAHMS IbIXATEIbHBIX MTyTEH.

« Koutposnb: HeoOxonuma xopornasi BEHTHISAIMSA pabounX MOMENICHUN U
MCII0JIb30BAHUE PECIIMPATOPOB.

MuHepajibHas NbLIb

DTOT BUJ MBUIA BO3HHUKAET MPHU JOObIUE U 00pabOTKEe MUHEPAIBHOTO CHIPHSI.

Ee xapakrepuctuku:
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o [Ipumepsr: Kpemueszem, yrosjpHasi MbUIb, acOECT, WM3BECTHSK WU JPYrUe
MUHEPAIBI.

« OnacHoct: HekoTopble BUIBI, HampuMep, acOecT WM KpPEMHE3EM,
0COOEHHO OIMACHBI U MOTYT BBI3BIBaTh CEPhE3HbIE 3a00JI€BaHUS, BKIIIOYAs] CUIIMKO3,
acOecTo3 WK Jaxe pak.

« Mepbsl mpeaocTopoKHOCTU: Fcnosib30BaHUE CPEACTB HMHIWBUY UIBHOU
3allUThl, CHUCTEM (QUIbTpPAlMM U NbUICYJAJICHUS, PETYJSIPHBIA MOHUTOPHUHT
COCTOSIHUSA 37J0pPOBbsI pAOOTHUKOB.

Kaxx b1l BU1 MpOM3BOICTBEHHON MBUTH TpeOyeT 0co000ro BHUMAaHUS C TOUKH
3pEHUs OILIEHKH PHUCKOB IS 3JI0POBbSI W MPUHATUS COOTBETCTBYIOLIUX MEP
PEIOCTOPOKHOCTU. [[OHMMaHNEe UCTOYHHUKOB U COCTaBA Pa3JIMYHbIX BUJIOB ITbUINA
103BOJIsIET 3PHEKTUBHO KOHTPOJIUPOBATH U MUHUMHU3UPOBATH WX BO3JCHCTBUE HA
pabOTHUKOB.

BosaeiicTBre NpOM3BOACTBEHHOM NBLIM HA YeJIOBEKA

OcHOBHasi OMAacHOCTh MPOW3BOJICTBEHHOM TIBUIM 3aKJIKOYaeTcsi B €€
BO3JICMICTBUU HA 3JJOPOBbE YEIIOBEKA, OCOOCHHO MPHU JIUTEILHOM BO3ICHCTBUH.

Du3n0JI0rH4YecKne mocjaeACTBUA

Bo3zneiicTBue npor3BOACTBEHHOM MBLJIM MOXKET BBI3bIBATh Psijl 3a00JI€BaHU,
B TOM YHCJIE:

« Peciuparopubie 3a0osieBaHus: Bipixanue 0ObUIM MOXKET MPUBECTH K
XPOHMYECKUM 3a00JIEBaHUSIM JIbIXaTEJIbHBIX MYyTE€W, TakuM Kak OpOHXMT,
MTHEBMOKOHHO3 U aCTMa.

« Koxnbie 3a0oneBanusi: HekoTropele BHABI TBUIM MOTYT BBI3BIBATH
AJUIEPTUYECKUE PEAKLIUH WU JEPMATHUT.

« Tokcnueckoe BozxeiicTBue: IIbuib, comeprkamas TSKEIblE METAJUIbl WIH
XMMHUYECKUE BEIIECTBA, MOXKET BbI3BATh OTPABIICHUE WJIN JIAKE PAK.

IIpodunakTuka u Mepbl 0€30IACHOCTH

JI74 MUHAMU3alUu PUCKOB, CBSI3aHHBIX C BO3JIEMCTBUEM MPOU3BOICTBEHHOU

IIBbLINA, HeO6XOI[I/IMO IIPUHUMATL psAa MCp:
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« Mcnonp3oBaHue CpencTB WHAMBUAYAJIbHOM 3amuThl: Pecrnupartopsl,
3alllUTHBIE MAaCKH U CIIEIMAIbHAS OJICkK/Ia.

« Bentumnsamusa u ouncTka Bo3ayxa: DPGEKTHBHBIE CUCTEMbI BEHTWISIIIUN U
OUYKCTKH BO3/yXa Ha pabdO4YMX MECTax.

« PerynspHslii MequUMHCKUI KOHTposb: OOcnenoBaHue paOOTHUKOB Ha
Hann4uue 3a001€BaHUM, CBA3aHHBIX C BO3JICHCTBUEM ITBLUTH.

« O0yuenue u nHGOpPMUPOBaAHKE COTPYAHUKOB: [IpoBeieHre HHCTPYKTaKEH
10 TEXHUKE 0€30MMaCHOCTH M OKa3aHUIO TIEPBOU MTOMOIIIH.

[IpousBoACTBEHHAsI THUIb MPEACTABISIET CEPHE3HBIM PUCK IJISI 30POBbS
pabOTHUKOB, OCOOCHHO B YCJIOBHUSIX HECOONIOJEHUS Mep Oe30MacHOCTH.
[TonuMaHnue NPUPOILI PA3IUYHBIX BUJOB MBUIM U OCO3HAHUE MOTCHIIMAIBHOTO
BIUSIHUSA Ha 3J0pPOBbE SIBISETCS KIIOYEBBIM (PAKTOpOM B MPEJOTBPAILECHUU
npodeCcCUOHANbHBIX 3a00JI€BaHUM.

OcCBeIOMIICHHOCTh O PAa3JIMYHBIX BHUJAX MPOU3BOJACTBEHHON MbUIA U
MOHUMAaHHE CTEeU(UKN €€ BO3JCHCTBUS Ha YeJOBEKa UMEIOT KIIF0UeBOE 3HAUCHUE
111 oOecredeHrst 0€30MacHOCTH U 37I0pPOBbs Ha padodyeM Mecte. Knaccudukarms
IBUIN 10 €€ MPOUCXOKICHUIO, pa3Mepy YaCTHUIl U XUMUYECKOMY COCTaBY NOMOTaET
B pa3paboTke 3(pPEKTUBHBIX METOJIOB KOHTPOJIS U MPEAOTBPAILCHUS CBA3AHHBIX C
Hel 3a00seBaHUM.

Mepbl  MpeOCTOPOKHOCTHU, TaKHME€ KaK  HCIOJb30BAaHUE  CPEJCTB
WHJVMBUAYaJIbHOW 3alllUThl, CUCTEM BEHTWISIMU M OYUCTKH BO3/yXa, a TaKkKe
PEryJsipHBbI MEIUIMHCKUN KOHTPOJIb, UTPAIOT BAXKHYIO POJb B MUHUMHU3AIMH
PUCKOB ISl 3J0pOBbsI pabOTHUKOB. [IpOMBINIUIEHHBIE TPEANPUATUS JTOHKHBI
yAEIATh 0cO00€ BHUMaHUE O0YyUYEHUIO CBOUX COTPY/IHUKOB O€30IMaCHBIM METOJIaM
paboThI B YCIOBUSX, IJIe IPUCYTCTBYET MIPOU3BOICTBEHHAS MBLIIb.

KommiekcHbli  MOAXOA K  YOPABICHUIO PUCKAMM, CBS3aHHBIMU C
MPOU3BOJICTBEHHON TMbBUIbIO, SIBISETCS HEOTHEMJIEMOM YacThlO  CO3/JaHUs
Oe3omacHO U 370pOBOM paboueil cpenbl. DTO BKJIOYAET B ceOS HE TOJIBKO
TEXHUYECKUE aCIEKThl, HO W MOBBIIICHUE OCBEAOMIIEHHOCTH U OTBETCTBEHHOCTH

KaK CO CTOPOHBI pa60T0zLaTenel”4, TaK U COTPYIHHUKOB.
32


https://laboratoria.by/stati/predsmennyy-meditsinskiy-osmotr-i-osvidetelstvovaniye-rabotayushchikh

Tabmuua 1 - IlpeneabHo aonmycTUMAasi KOHIEHTPAlMA NbUIM B BO3AyXe

paboueii 30ub1 ('OCT 12.1.005-88)

3
HanMeHOBAaHMe BEIIECTR ITIK, Mr/m Kiacc onacnoctu

Acbect

AcOorieMeHT

N3BecTHSK

LemenT

Cona KanplMHUPOBAHHAS
Cynbhar aMMoHUS
Hutpoammodocka

Hutpodocka

I'panozan

Mepkypan

IIbu1b KpEMHE COnepKalLast:
A)KBapi1, KpUCTaOOJIHT, TPUAWINAT
u J1p.

b)xpemHuii 1Byokuch
KPUCTAJIIIMYECKUM(IPaHUT 111aMOT)
B) yronbhas

[Tb11b pacTUTENHHOTO U
KUBOTHOTO TIPOUCXOXKICHUS
(My4Has1, 3epHOBas, IpeBeCHas,
IEPCTSIHAS ¥ JIP.) COJepIKaIIasiCst
6omee 10% MBYOKHCH KpEMHUs

\S Mo W) NNe N \]

[a—
N =)

0,005
0,005

—_—_— W kAW WrPr~AKMNPM

[NOJENEN
~ B~

JInsg 3amuThl OT BO3JACHUCTBUSL MPOW3BOJICTBEHHOW IIBUIM YCTPAUBAKOT
pa3JIMYHbIC CHCTEMbl BEHTHJISIIMH, TepMETH3aIs padodyuX MECT OIepaTopoOB,
M30JISIMS YYAaCTKOB C HAJMYMEM 3albUICHHOCTH, MPUMEHEHUE WHAUBUIYAJIBHBIX
CPEJICTB 3allMUThI (MPOTUBOIIBLIEBAs CIEIOACK A, 3AIUTHBIE OYKH, PECTTUPATOPHI,
MIPOTUBOTA3bI U JIP.).

[Ibl1b, KpOME CKa3aHHOTO BBIIIE, YXYJIIAET CAHUTAPHOE COCTOSHUE
MIPOU3BOJACTBEHHOM cpelbl, YMEHBIIIAET OCBEIICHHOCTh BCJICACTBUE
3arpS3HEHHOCTM OKOH W OCBEIICHUS MPUOOPOB, CHUXKAsA TMPU  ITOM
IPOU3BOJAUTEILHOCTE Tpyaa. [IbieBbIAeIeHUsT HAHOCAT OOJIBIION YKOHOMUYECKUN
ypoH (YCKOpPEHHBI M3HOC OOOpPYJOBaHMS, IOPYY IIEHHBIX MaTepPHasIOB).

HCKOTOpBIe BHAbI ITBIJIN CHOCO6CTBYIOT BO3HUKHOBCHHIO ITOKAPOB U B3PLIBOB.
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K Haumbosee mnokapoomacHbIM B3BECSIM OTHOCHUTCSA IbUIb 3JIEBATOpPHA,
yrojibHasi, JpPEBECHAasl, a OpraHMYecKHWe IbUIM OTXOJOB 3€pHa, ceHa, Topda,
300HUTA OTHOCATCS K B3PBIBOOIIACHBIM.

C uenplo NpeaynpekIeHUss BPEIHBIX BO3JCUCTBUM MbLIM HA OpPraHU3M
YeJIoBeKa, I0XKapOB, B3PBIBOB, pa3pabOTKU MPOPUIAKTUYECKUX MEp 3allUThI
HEOO0XOMMO MEPUOANUECKH TPOBOAUTH UCCIIEI0BAHUE 3aIIbJIEHHOCTH BO3/yXa.

IIpudop nJist U3MepeHusi 3aNbLIEHHOCTH:

Haznauenue neuiemMepa « ATMacy

[lepenocHol ananuzaTop mbUM (TbUIEMEP) ATMac MpeaHa3HAdYeH IS
OKCIIPECCHBIX W WHCIEKIUOHHBIX HW3MEPEHUH, HENpPephIBHOTO MOHUTOPUHTA
MacCOBOM KOHIIEHTPAIMH MbUIM PA3JIMYHOTO TMPOUCXOXKICHUS U XHUMHUYECKOIO
COCTaBa MpU KOHTPOJIE MPEEIbHO JAOMYCTUMBIX KOHLEHTpalui B aTMoc(epHOM
BO3/yXe, B BO3AyXe palOouell 30HBI, MPH TEXHOJOTMYECKOM KOHTPOJIE YHCTOTHI
BO37yXa OOBEKTOB pa3IMYHOIO Ha3HAUYEHUs, B BO3JyXe CAHUTAPHO-3aLIUTHON
30HBI, MPOMBBIOpOCAX, BHIOpOCax B aTMOChepy.

Obnacte mpuMeHeHHs mbuleMepa ATMac - s OKCIPECCHBIX,
WHCIIEKIIMOHHBIX M3MEPEHUN U HENMPEPHIBHOIO MOHUTOPWHIA COJEPIKaHUS MbLUIN
IIpU KOHTPOJIE TPEAEIBbHO JOMYCTUMBIX MacCOBBIX KOHIIEHTPALU B aTMOC(HEpHOM
BO3JyXe U B BO3JyXe pabouyeil 30HbI, a TaKXKe MPH TEXHOJOTHYECKOM KOHTpOJIE
YHCTOTHI BO3[yXa OOBEKTOB PA3IMYHOTO HA3HAYCHUS.

[Iputemep ATMac u3MepsieT HENOCPEACTBEHHO MAacCOBYIO KOHILIEHTPALHUIO.
He tpebyercs koppektrpoBka koddduirerTa nepecuéra st pa3indHOro cOCTaBa
TIBLITH.

JlocTonHCTBA NbLIIEMEpa ATMac:

YeTtbIpe pesxuMa U3MEPEHHUS:

peXKUM  «ODKCIpPECC-U3MEPEHHUs»  BKIIOYAIOT JBa  peXHMa, KOI/Aa
JUTUTENTLHOCTH 0TOOpa mpo0ObI coctasisget 30 unu 120 cexyHn;

pexuMm «V3MepeHns 1o BpeMEHW» MpPeayCMaTPUBAET MPEABAPUTEITHHYIO
YCTaHOBKY BpeMEHH 0TOOpa U U3MepeHHs MpoObl B HHTEpBajie OT 1 MUHYTHI 10 4-X

YacoB;
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pexuM «Jluama3oH 2» 1O3BOJIAET MPOBOAMTH M3MEPEHUST MacCOBOMU
KOHIICHTpAIIMU MbLIM B Auana3zoHe cBbiie 20 Mr/m3 ¢ momoiibio oTdopa mpooObl
Yyepe3 YCTaHOBJICHHBIN Ha BXO/€ MpUOOpa maTpoH-pa30aBUTEb.

YpoBeHb cofiepkaHusi OTOOpaHHOM MBI OTOOpaXKaeTcs Ha JUCIUIee

ABTOMaTHUYECKOE MPEIyNpPexkACHUE O HEOOXOAUMOCTH MPOBECTH OYHUCTKY
JaTYNKA

[TamsaTe Ha 2000 n3mepenuit

JIOCTyTIeH U TPOCT B UCIIOJI30BAHUU

He Tpebyer cnenuanbHOro o0y4deHus.

Pucynok 1 - «IIpimemep Atmacy

VYCeTpolcTBO M IPUHITUI pabOThl aHATM3aTOpa MUTH ATMAC:

[Teinemep Atmac (puc. 1) BBINOJHEH B BHUJE MOPTAaTUBHOrO KOpIyca, B
KOTOpPOM pa3MmelieH 050k ynpasieHus: (bY), cocTosimuii U3 3J€KTPOHHBIX ILUIAT
NUTaHWUs, W3MEPEHMsS YacTOThl, YNPABICHUS W UHAUKALUU, U3MEPECHUS
KJIIMMAaTHYECKUX MapaMeTpoB. B miiare ynpaBiieHUss U UHIAUKALUM MCIIOJIb3yETCA
OJHOIUIATHBIA KoMIIbIOTEpHBIN Moaynb «THMOH». B kopnyce BY pasmeniena
Bo3yxoayBka. biok perucrpanuu (bP) ycranoBieH Ha BepxHEM Toplie KopIiryca
npubopa W pa3MeIieH B OTAEIBHOM KOXXyXe. AHaAIW3aTop HbUIM ATMAac HMEeT
ABTOHOMHOE U CETEBOE MUTAHUEM U BMECTE C MPUHAJICKHOCTIIMU PA3MEIIAIOTCS B

CIICIMAJIbHOW HOCUMOW CyMKE.
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Hanuuue OJHOIIATHOIO KOMIIBIOTEPHOIO MOJYJIsI IO3BOJISET 3a/1aBaTh
pazIuyHble  PEXUMBl  M3MEpPEHUN, MPOBOAUTH 00pabOTKY  pe3yJIbTaToB,
KOHTPOJIUPOBAaTh paboune mapaMerpsl OJOKOB aHamu3aTopa NbUIM ATMac,
MPEICTABIATh PE3YJIbTaThl U3MEPEHHUMN U XPaHUTh UX B YI00HOM BHUJIE, COpaChIBaTh
JaHHbIE Ha (UBII-NIaMITh WM Ha MEPCOHANbHBIA KoMmmbloTep uepe3 USB-mopr.
CeHCOpHBI LBETHON >XKUAKOKPUCTANIMYECKUN IUCIJIEH BBICOKOTO pa3pelieHust
o0ecreunBaeT BbIBOJI pE3yIbTaTOB U3MEPEHUM Ha SKpaH B yJI00HOU (popMe B BHJIE

TabIuI ¥ rpa@uKoB. (pHc. 2)

Pucynok 2 - <ATMAC aHanu3aTop MmbLIn»

| - nuueBas naHens OJOKa YIpaBIEHUS C KIABHATypOul; 2 - CBETOAMOJ,
yKa3bIBAIOIINI Ha pa3psll akKymyJsaTopHou Oatapeu; 3 - kHonka « [ IMTAHUE» -
AJIEKTPOHHOI'O BKJIIOYEHUS; 4 - CBETOAMOJ HWHAMKAUUUA pabOThl; 5 - KHOMNKHU
nepeMeleHuss kKypcopa u kHonka «BBOJ/l»; 6 - pazbem sl NOIKIIOYEHUS
CETEBOr0 aJarnrTepa NUTaHus; 7 - KUAKOKPUCTAIUIMUECKUNA MATPUUHBIN AUCIUIEH; 8
- BUHT NpPWKAMA; 9 - mopT ouncTku naruuka neuid; 10 - ummakrop; 11 - pazsém
USB; 12 - kHONIKH BBIOOpA PEXKHMOB.

[Tpunuun nefictBus 6JI0Ka perucTpalii OCHOBAH Ha 3apsijie YacTUIl IIbUIU B
IIOJIE KOPOHHOTO paspsifa, CO31aBa€MbIM BBICOKOBOJIBTHBIM JJIEKTPOAOM, U
NOCJIEAYIOIIUM HX OCWKICHHEM Ha IMOBEPXHOCTH JaTyuKa IbUIA, B KAa4eCTBE

KOTOPOT'0 UCIOJIb3YETCS KBAPIIEBBIN Mbe3031eMeHT. [Ipu ocaxaeHnu yacTull mbUTn
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Ha TOBEPXHOCTh JaTYMKa IPOUCXOJUT H3MEHEHHE 4YacTOThl €ro KoJieOaHUH,
KOTOPOE MPOMOPLIMOHATIBHO MAacCe OCEBILIEH MbLIH.

brmok peructpanuu BBIIONHEH W3 IIACTUKA U TMPEACTABISET COOOM
NyCTOTEIbI UUIUHAP 3aKpBITBIA KOXYXOoM. BHyTpu umiauHzapa pasMelneHa
npo00oTOOpHAsT KaMepa, B KOTOPYIH0 BMOHTHPOBAH BBICOKOBOJIbTHBINA UTOJIbUATHIN
anekTpos. Hakumnasi raiika, pacmojio)keHHass Ha BXOJHOM (hJaHIE, MO3BOJSET
KpPENuTh U U3BJIEKaTh U3 OJIOKa pErucTpanuu mpoOO0OTOOPHYI0 KaMepy BMECTE C

H30JIATOPOM, UTOJIBYATBIM JJICKTPOJI0OM W UMIIAKTOPOM.

KoHTpoJibHBIE BONIPOCHI
1. UTo Takoe 3amplJIEHHOCTh U Kakue (aKTOphI €€ OnpeIeIIsTroT?

2. Kakue OCHOBHBIE MCTOYHMKH 3albUIEHHOCTH CYIIECTBYIOT B Pa3IMYHBIX
oTpaciusax?

3. KakoBbl OCHOBHBIE XapaKTEPUCTUKHU IMbUIM, BKJIOYasg €€ COCTaB U
pa3Mepbl yacTuIl?

4. Kak 3anbUIeHHOCTh BJIMSIET Ha 3/10POBbE YEJIOBEKA? YKaKUTE€ OCHOBHBIE
3a00sieBaHus, CBA3aHHBIEC C BO3/ICUCTBUEM MBLIH.

5. Kakue rpynnsl jnrofeil HaubOonee IMOABEPKEHbI PHUCKY BO3ACHCTBUSA
3albUICHHOCTH?

6. KakoBbl nomycTumMble HOPMBI 3albUIEHHOCTH B Pa3iUYHbIX pPadOUMX
yCIIOBUAX?

7. Kakne mMeToabl UCIONBb3YIOTCS NIl U3MEPEHUS] YPOBHS 3albLICHHOCTU B
BO3AyX€?

8. Kak MOXXHO 3amuTUTh PaOOTHUKOB OT BO3JAEHCTBUS TMHUIH? YKaXKUTE
CpelCcTBa UHIMBUIYaTIbHOU 3aIMUTHI.

9. Kakue mpoduiakTuueckue Mepbl MOKHO TPEANPHUHSATH A CHUKEHUS
YpOBHSI 3aIIbIICHHOCTH Ha pabodeM Mmecte?

10. KakoBbl OCHOBHBIE MEXaHU3MbI BO3/I€MCTBUS MbUIM HA OPTraHbl JbIXaHUS

U JpYyrue CUCTEMbI OpraHu3Ma?
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IIpakTnueckas padora Ne 4 «BunsiHue MUKPOKJINMATA HA OPraHU3M
YeJI0BeKa »

eab padoThI:

1. AHanu3 BO3IEMCTBUS OCBELICHUSI HA MICUXOAMOLMOHAIBHOE COCTOSIHUE U
paboTOCTIOCOOHOCT.

2. OueHkKa KadecTBa BO3JlyXa W €ro BIUSHUE Ha JbIXaTEIbHYI CHCTEMY H
oOl1ee caMo4yBCTBHE.

OobocHoBanue:

[IpakTnueckast paboTa OCHOBBIBAECTCS HAa BAXKHOCTU MOHUMAaHUS (aKTOPOB
OKpY’Kalollled Cpelibl, KOTOpPblE HEMOCPEJICTBEHHO BIIMAIOT Ha 3J0pPOBbE U
CaMO4YyBCTBHE 4eJIOBeKa. MUKPOKIMMAT BKJIIOYAET B CEOsl TAKUE MapaMeTphl, KaK
TEMIIEPATYpa, BIIAXKHOCTb, YPOBEHb OCBEUIEHHOCTM M KayeCTBO BO3AyXa, M MX
KOJI€OaHMsI MOTYT OKa3bIBaTh 3HAYUTEIBHOE BO3/JCHCTBUE HA (PU3HOJIOTUUYECKUE U
IICUXOJIOTUYECKHE MTPOLIECCHI.

3ajaHue K BBHINOJHEHUIO MPAKTHYECKOH padoThI:

1. M3ydyeHune BIMSHUS TEMIIEpaTypbl U BIAXHOCTH Ha TEPMOPETYISLUIO
OpraHu3Ma.

1.M3yunts mpuOOphl 11 M3MEPEHUsT MUKPOKIMMATA, CHENATh CXEMy H
OMHUCaTh IPUHLHUI PaOOTHI;

2.0TBETUTH Ha KOHTPOJIBHBIC BOIIPOCHI.

Teopernyeckasi 4acThb:
TeopeTrnueckne 0CHOBbI MUKPOKJIMMATA.

Cpena, B KOTOpOM YEJIOBEK CYIIECTBYET, HOCUT Ha3BaHWE MHUKpoKiIumar. C
HAyYHOM TOYKHM 3pPEHUS] MUKPOKIUMAT - 3TO KOMIUIEKC (u3nueckux (HakTopoB
BHYTPEHHEH Cpellbl MOMEIICHUN, OKa3bIBAIONIUN BIUSHUE Ha TEIJIOBOM OOMEH

OopraHusmMa U 310POBLC YCIIOBCKA.
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K MUKpoOKIMMaTHYECKUM MOKa3aTeIsIM OTHOCSITCS TEMIIEpaTypa, BIaXXKHOCTh
U CKOPOCTh IBWIKEHHWS BO3JyXa, TEMIIepaTypa IOBEPXHOCTEH OTpakIaroIIiX
KOHCTPYKITUH, MPEeIMETOB, 000PYAOBaHUS, a TAK)KE HEKOTOPBIC WX MPOU3BOIHEIE:
IpaUEHT TEMIIepaTypbl BO3JyXa IO BEPTUKAIM U TOPU3OHTAIM IOMEUICHUS,
WHTEHCUBHOCTH TEIUIOBOTO U3JIYUCHUS OT BHYTPEHHUX IMTOBEPXHOCTEH.

MUKpOKIIUMAT OTKPBITBIX TEPPUTOPUN H3MEHSETCI B COOTBETCTBUU C
COCTOSSHUEM BHEIIHMX aTMOC(EPHBIX YCIOBUH U, CIIEOBATEIBHO, IOJBEPIKEH
KOJIeOaHUsIM CE30HHOTO XapakTepa. OOBIYHO MUKPOKIUMAT OTHOCHUTCS K MECTaM,
KOTOPBIE CUJILHO OTJIMYAIOTCS TIO CBOMM pa3zmepaMm. OHU MOTYT BapbUpOBAThHCS OT
HECKOJIBKUX KBAJPATHBIX CAHTUMETPOB, HAMPUMEpP, JAYHBI OTOpPOA, WU 3TO
MOKET OBITh palloH TUIOMIAbI0 COTHU KBAJPATHBIX KUJIOMETPOB C YHUKAIbHBIMU
KJIIMMaTUYECKUMH YCIOBUSAMU. MUKPOKIMMATHI MOKHO HAUTH B pa3HbIX MECTaX 10
BCEMY MUDY.

JIByMSi  OCHOBHBIMU  TapamMeTpaMmH, KOTOpbI€  HUCIIOJB3YIOTCS  JUIS
oTpeJielICHUs] MUKPOKJIMMAaTa B KOHKPETHOH 00JacTH, SIBJISIOTCS TEMIlepaTypa U
BJIQKHOCTh. THWIT TOYBHI TaKXKE MOXET CHUJIBHO BJIMSATH HAa MHUKPOKIMMAT.
N3BecTHO, YTO TSDKENble TIMHUCTBHIE MOYBHI MMEIOT YMEpPEHHBIE TEeMIEPaTyphl,
ONMM3KHEe K MOBEPXHOCTH 3emiie. HampoTuB, jerkas mouBa, cojaepikaimias MHOTO
BO3/IyIIHBIX KAPMAHOB, 00ECTICUNBACT yIepKaHUE TEIUIa TI0Jl BEpXHUM CIIOEM, YTO
IIPUBOJIUT K OOJIBIIICH BEPOSTHOCTH 3aMEP3aHHs Ha TOBEPXHOCTH.

MUKpOKITUMAT 3aKPBITHIX TMOMEIICHUH CO3/IAe€TCs MCKYCCTBEHHO IS TOTO,
yT0OBI 00ECIIeunTh HanboJee OJaronpUsITHBIC YCIOBHS JUIS JTIOJICH U 3alIUTUTh UX
OT HEOJIaronpUsTHBIX.

MUKpOKIIUMAT J>KUJBIX TOMENICHUH TMPEACTaBIsIeT COO0H KOMIUIEKC
METEOPOJIOTHYECKUX YCIOBUI B TOMEILICHUH:

* Temmepatypa Bo3ayxa ¥ BHyTPEHHUX TIOBEPXHOCTEH MOMEIIEHHUS

* BraxxHOoCTh BO3/lyXa B MOMEIIEHUN

* CKOpOCTh IBIKEHHUS BO3/yXa B TIOMEIICHUH

* ATMOC(epHOe 1aBleHIEe
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OnTuManpHble W JOIYCTUMBIE HOPMBI TEMIIEPATypbl BO34yXa B KHIIBIX
nomemeHusx (I'OCT).

Cornacio I'OCTy, temmepaTypa BO3ayXa B JKWJIbIX KOMHATaxX JOJKHA
YKJIaJIbIBaThCSl B TAKUE MIPEEIIBI:

B XOJIOJHBIA NMEPHOJ ONTUMAaNIbHAsA Temneparypa — 20-22°C, nonmyctumas
temneparypa — 18-24° C;

B TEIUIBIA MEPUOJ ONTHUMAalbHasA Temieparypa — 22-25° C, pomyctumas
temrepatypa — 20-28° C.

Bansinue MUKpoOKJIMMATA B Y4eOHOM rpynie.

MukpokiauMar sIBJIs€TCA BaKHBIM (DaKTOPOM, KOTOPBIA OKa3bIBAET BIIUSHHE
Ha 370pPOBbE YUYEHHUKOB B IIKOJIAX, BeAb OOJBIIYI0O YacTb [JHS IIKOJbHUKU
IPOBOJAT B ydeOHbIX Kiaccax. OH BKJIIOYaeT B ceOsl Takve mNapameTphbl, Kak
TEeMIIepaTypa, BIIAXKHOCTb, CKOPOCTb JBHMKEHHSA BO3[yXa M KadyecTBO BO31yXa.
Xopomuii MUKPOKIMMAT B KJIACCE MOXKET YIYUYLIMTh KOHLUEHTPALMIO, MOBBICUTH
IPOJYKTUBHOCTh U YMEHBIIUTh KOJIMYECTBO O0€3HEN Y YUEHUKOB.

Temneparypa.

OnTtuMmanbpHas Temmeparypa ajis oOydeHHs B Kjacce JOJDKHAa ObITh B
nuranazone ot 20 o 23 rpagycoB llenbcusi. CauIIKOM BBICOKAash WM HU3KAs
TEMIEepaTypa MOXET MpPHUBECTM K YTOMJIEHHIO, TOJOBHOH ©Oomu u
pa3IpaXXUTEIbHOCTH YUYEHUKOB.

Takxe BaxxHO 00ecleunTh PAaBHOMEPHOE paclpejielieHrne TeIia B Kiacce,
9TOOBI M30€XKaTh MOSBICHUS XOJOJAHBIX U TOPSYUX 30H, KOTOPHIE MOTYT BBI3BAThH
TUCKOM(DOPT y yueHHKOB. ONTUMAJIbHBIA YPOBEHb BJIAYKHOCTH B KJIACCE JIOJKEH
ObITh B uamnaszone oT 40% mo 60%. CiumkoM cyXxou WiIu BIKHBIA BO3IYX MOXKET
BBbI3BAaTh MPOOJIEMBI CO 3JOPOBbEM, TaKHE KaK CyXOCTh KOXKH, pa3/ipakKeHHue a3 u
npo0iemMbl ¢ opraHaMu AbixaHus. JIF000e OTKIOHEHHE TEeMIIEpaTypbl OT HOPMBI,
KaK CHIKEHUE, TaK W IOBBIIIEHUE HECET BPEJ JIETCKOMY OpraHusmy. Uem Belie
TeMIiepaTypa B IOMELIEHUH, TeM cyiie Bo3ayx. CyXxod BO3IyX NPUBOIUT K
NEPEChIXaHUIO  CIM3UCTBIX O00JOYEK M  OTKIIYAeT CHUCTEMY MECTHOIO

UMMYHHUTETA
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CkopocTh JOBWKEHHS BO3JyXa B Kiacce JIOJbKHa ObiTh He Oonee 0,2 m/c.
CrumkoM CWIBHBIA TIOTOK BO3JyXa MOJKET BBI3BaTh JTUCKOM(OPT, a Takke
CIOCOOCTBOBATH PACIIPOCTPAHEHUIO NH(PEKITUN

KauecTBOo BO3myxa. KauecTBo BO3ayxa B Kilacce WrpacT BaKHYIO POJIb B
3JI0pOBbE YUYCHHKOB. BpenHble BemiecTBa, Takue Kak (opMaibIerua U OeH301,
MOTYT BBI3BaTh MPOOJIEMBI CO 3I0POBHEM, TAKME KAaK TOJIOBHBIC OOJIM, TOIIHOTY U
pasapakeHue rias.

Xopomuii MUKPOKIUMAT B KJIAcCE€ SBISETCS KITIOYEBBIM (DaKTOPOM ISt
30pOBbSl U OJIaromoiayurs Y4eHUKOB. OH MOXKET YJIy4YIlUTh KOHILIEHTPAIHIO,
MOBBICHTh MPOJYKTHUBHOCTP W YMCHBIIUTH KOJIMYECTBO OojesHen. Jlms
JOCTIKEHUS ONITUMAJIBHOTO MUKPOKJIMMAaTa B Kjlacce He0OX0IUMO YUUTHIBATh BCE
napaMeTphl, TAKHEe KaK TeMIIepaTypy, BIAKHOCTh, CKOPOCTh JIBIDKEHUS BO3AyXa U
KadyeCTBO BO3/IyXa, U MPUHUMATh COOTBETCTBYIOIINE MEPHI IS UX PETYIHUPOBAHU.
OdeHb BaXHO TOMHHUTH M COOJIOJATh JaHHBIE HOPMBI B 0Opa30oBaTeIbHBIX
yupexacHusx! Hapymienne mapaMeTpoB MHKpOKIMMaTa (JaXe OJIHOTO U3
ToKasaresiell) Kak CHWDKEHWE, TaK W TOBBIINICHWE HWKE WM BBINIC TPEICIIOB
HOPMBI MOXKET HAHECTH OOJIBIIION BPEI JETCKOMY OPTaHHU3MY.

AHaJIN3 BIUSIHUSL MUKPOKJIUMATA
HA 3/10pPOBbE YeJI0BEKA U padoTOCNIOCOOHOCTH

be3yciioBHO, KaKIblii 3HACT, YTO MHOTHE COCTAaBJISIONINC MHUKPOKJIMMATa,
TaKWe Kak: TeMIlepaTypa BO3yXa, BIAKHOCTh BO3yXa B MOMEIICHUH, CKOPOCThH
JBDKEHUS BO3[yXa B TOMEIIECHUH, aTMOC(PEPHOE JaBJICHHE, TJIaBHBIM 00pazoM
BIMSIIOT Ha OOIIee COCTOSHHE YeloBeKa, MPOU3BOJIUTENBHOCTh TPY.a,
YMCTBEHHYIO paboToCocoOHOCTh W T.A. Ecim Bce mapaMeTphl, 3asiBICHHBIC
I'OCTomMm, HaxomaTcs B HOPME, TO Y YETIOBEKa HE BO3HUKHET HUKAKUX OIIYIICHUN
nuckoMdopTa, He YyBCTBYETCS HU JKapbl, HA X0JIOAA, HA JTyXOTHI.

KoMdopTHbIE MUKPOKIMMATUYECKHE YCIOBUS - 9TO COYETAHHE 3HAYCHHM
noKasarejied MHKPOKJIMMaTa, KOTOphIe TPH JJINTCILHOM BO3JCHCTBUM Ha
YeJoBeKa O00ECTeUrBAIOT HOPMAJIbHOE TEIUIOBOE COCTOSHHUE OpTaHW3Ma Ipu

MUHHUMAJIBHOM  HAIIPSDKCHUM  MCXAHHU3MOB  TCPMOPCTYJ/IIMKM W OIOYIOCHHC
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koMpopTta He MeHee yem y 80% mronelt, Haxoasmuxcs B momenieHnn. OaHaKo,
Opy KaXyLEHcs MpOCTOTE M MOHSATHOCTH, UMEHHO HapyUIEHUS MUKpPOKIMMAaTa
SABJISIFOTCS. CAMBIMHM YaCTBIMU CPEIU BCEX HAPYIICHHI CaHUTAapHO-TMTHEHHYECKHX
HOpM. J1J1s1 OoJiee YeTKOro BOCIIPUSITUSL MbI pa3IeuiIn (aKTOPhI MO MyHKTaM:

Temneparypa Bo3ayxa.

W mneperpeB, u mnepeoxyaxiaeHue HEKOM(GOPTHBI W Ja)k€ OMacHbl Jis
yesnoBeka. B mepBoM ciywyae mnpu JIETKOM CTENEeHW IeperpeBa MpOsiBICHUSIMU
MOTYT OBITh MOKPACHEHNE KOXKHBIX MOKPOBOB, MOTIMBOCTh, OOIIEE HEJOMOTAHNUE,
Kaxaa.

IIpn Temmnepatype Bo3ayxa Beie 30°C OopraHu3M YenoBEKA MOABEPracTCs
U3MEHEHUSM: NTOTOOTACTICHUE YBeTUUUBaeTcs B 4—5 pa3, 4ToObI TEJNO 0XJIaJAUIIOCh.
[Ipu >TOM TepsieTcsi MHOTO KUIKOCTH, KOTOpash HeoOXoJIuMMa IUisi HOpMallbHOU
paboThl MoO3ra M JApPYTHX OpraHoB. Bmecre ¢ Biaroil OpraHusMm TepsieT COJIH,
HapyIIaeTCsi BOJHO-COJIEBOM OanaHC (BOIHO-JIEKTPONIMTHBIA oOMeH). Ilpu
OTPULIATEIILHOM DJIEKTPOJIMTHOM OanaHce Mbl YYBCTBYEM JKAKIY, M YXKE 3TO
TOBOPHT O TOM, YTO OpraHu3Mm o0Oe3BoxkeH Ha 1-2%. Yem BbIIe MOpPOICHT
00€3BOXKHBaHUS, TEM 00JI€€ BBIPAXKEHBI CUMIITOMBI.

OO6e3BoxkuBaHne Ha 6% BBI3BIBAET TOJIOBHBIE OOJM, TOMIHOTY. OJTO
OPOUCXOAUT B CBSI3M C YyMEHbIIEHHWEM O00bEMa IUPKYIUPYIOUIEH KpOBU U
yBEIMYEHHEM €€ BSI3KOCTH, BCJEACTBHE Yero KIETKM MO3ra IOJy4yaroT
HEJO0CTaTOYHOE MUTAaHUE. YKE Ha 3TOM 3Tale MOXKET HaOIIOJAThCs HapyILIECHUE
YMCTBEHHOU JESITEIIbHOCTH, CHUKEHUE OCTPOTHI 3PEHUSL.

IIpn morepe Boasl Ha 10-15% yenoBek MOKET MOTEPATH KOHTPOJb HAJ
MBIIIIIAMH, BO3MOKHA MTOTEPS CIIyXa.

O6e3BoxkuBanue 0oiiee yeM Ha 25% cMepTeNnbHO Il YeTOBEKa.

B HOpme temmeparypa Tena denoBeka — 36,6 °C. B 3aBucumMoctH OT
WHIMBHUIYaJbHBIX 0COOCHHOCTEH BO3MOXKHBI Kojiebanus mexay 36,0 °C u 36,9 °C.
3a moanep)kaHue ITUX MOKazaTeleld OTBEYaeT MEXaHW3M TepMmoperyisauuu. Ecnu
TEMIIEpaTypa OKpYXaloleld Cpelapl MOHWXAETCS HE3HAUMTEbHO M HEHAaJ0JIro,

OpraHu3M YCIICHIHO CIIPABJIACTCA C OTHUM.
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OnHako TIpyU JOJWMTENBHOM BO3JCHCTBUM XOJIOAAa BHYTPEHHUH pecypce
MOCTENIEHHO HCUEPIIbIBACTCS, TeMIlepaTrypa Tena cHuxkaercs. dusnonoruueckas
HOpMa, TIPH KOTOPOW OpraHu3M MPOJ0JDKAeT (YHKIIMOHUPOBATh HA YPOBHE,
JIOCTATOYHOM 14 sku3HeoOecneuenus, — 34,0° C.

Ecmm temneparypa tema omyckaercs Huwxe 34,0° C, B opraHusme
HapYIIAIOTCAd €CTECTBEHHBIE MPOLIECChl, PA3BUBACTCS TUIIOTEPMUA: 3aMeEJJICHUE
MeTaboiM3Ma, KpOBOTOKAa M, KaK CIIEJCTBUE, CHWXXEHHE >KHU3HeoOecreueHus
OpraHoB

[TocTosiHHOE TEpPEeOXJIAKICHUE OMACHO CHUXEHUEM 3allUTHBIX CBOMCTB
OopraHu3Ma U pa3BUTHUEM Ha 3TOM (oHE MH(DEKIIMOHHO-BOCTIAIUTEIbHBIX OOJIE3HEH.

[ToBblllIEHHAS BIAXXHOCTH MPOBOLUPYET MOSIBJICHUE TIJIECEHU B MTOMEIICHUH.
['puOku BBI3BIBAIOT 3a00JI€BaHUS JBIXATEIIBHOW CHUCTEMbI, YBEIMYHUBAIOT PHUCK
pa3BUTUSI XPOHUYECKUX OoOJie3HEH, OpPOHXMANbHOW aCTMbl, 3TO MOJTBEPKIAIOT
MHOTHE UCCIEIOBAHUS.

BuaxHocTh Bo3ayxa.

HopmanbHass BiaXXHOCTh KpallHE BaKHA IS HEUTPAIM3ALMUA BUPYCOB,
KOTOpbIE TNEPEAAroTCsl BO3AYIIHO-KAMNENbHBIM MyTEM. B nOoMmemeHusix ¢
ONTUMAJIbHBIM MHKPOKJIMMAaTOM HMMYHHasi CHCTeMa uYejioBeka paboTaeT B
IITATHOM PEXHUME, a BUPYCHI MPOXOAT €CTECTBEHHYIO (DUIBTPAITUIO BO3TYXOM.

3almTHBIE MEXaHU3Mbl UMMYHHOU CUCTEMBI 3(HEKTUBHO (HYyHKIIMOHUPYIOT:
3aXBaThIBAIOT, YJAJISIOT WIM YHHUTOXAIOT NATOT€HHBIE MUKPOOPTaHU3MBbI

[lepenaromuecss BO3IYyLIHO-KANEIbHBIM IyTEM a’pO30JIbHbIE YaCTHULBI C
BUPYCOM COXPaHSIOT BJIary, TO €CTh OCTAIOTCS TSKEIBIMU M «BBITIAJAIOTY U3
BO3/IyXa

[lepenaromuecss BO3IYyLIHO-KAINEIbHBIM ITyTEM a’pO30JIbHBIE YaCTHULBI C
BUPYCOM COXPAaHSIIOT BJary, Oiarogaps 4eMy BO3MOXHO HOPMaJbHOE TEUYEHUE
(UBHKO-XUMUYECKHUX PeaKiuid, 00€3BPEKUBAIOIIUX BUPYC.

Biusinue yriiekuciaoro rasa.

JIsist Toro 94TO0BI OpraHU3M 4YelloBeKa (PYHKITMOHUPOBAJ HOPMAILHO, BAXKCH

OajaHC YIJIIEKMCIOro ra3a M KMCI0POoaa: K HETaTUBHBIM IIOCIIEACTBHSIM IIPUBOIAT K
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HepocTaToK, M u30bITok  COz. DTO NOATBEp)KIAeT Ha MEPBbIA B3I
napajgokcaibHbiil 3@dpext Bepuro — bopa, cormacHo KOTopomMy HEIOCTAaTOK
YTJEKHUCIIOTO ra3a MpersTCTBYET MPOHUKHOBEHHUIO KUCIOPOJa M3 KalWUIIpOB B
TKAHU U IPUBOAUT K KUCIOPOAHOMY T'OJIOJIaHHUIO.

[IpeBbllieHrE YpOBHS YTIEKHUCIOrO ra3a B MOMENICHUH BJICYET 3a COOOM
CHIDKEHHME KOHIIEHTpalMd W PabOTOCIOCOOHOCTH YeNOBEKa H3-3a OUIYIICHUS
IYXOTbI, 3TO COCTOSIHHUE CONPOBOXKIACTCS YCTANOCThIO, ciabocThio. [lomumo
XKano0 Ha TyXOTy, YPOBEHb YIIEKHUCIIOTO I'a3a B MOMEIIEHUU U IJTUTEIbHOCTD €ro
BO3JICICTBHS Ha 4YeEIOBEKa MOXET IOBJE€Yb 3a COOOM OTpaBieHHE OpraHU3Ma
BILJIOTH JI0 JIETAJILHOTO UCXO/A.

Yucrora Bo3ayxa.

Boznyx B m000M TOMEUIEHMM Heb3s Ha3BaTh UACAIBHO YHUCTBIM,
MIOCKOJIBKY CTPOUTEIbHBIE KOHCTPYKIIMM HET€PMETUYHBI, MbI MIOJIb3YEMCSI OKHAMU,
¢dopToukamMu Al IPOBETPUBAHUS, OTKpbIBaeM aBepu. [1o cyTu, Bo3ayx B 3AaHMIX
— YJIU4YHBINA, BMECTE C HUM B IIOMEUICHUS ITPOHMKAIOT PA3JIMYHBIE YAaCTULBL: TO
HE TOJBKO IbUIb, HO W BpPEIHbIE BBIOPOCHI 3aBOJOB M BBIXJIOMHBIE Ta3bl
apTomoOmieid. Ot Mebenu, OTAETOYHBIX MAaTEpHUajoB HAYT HCHAPEHHUS, B TOM
YyuCJie U OMacHoro Juisi opranusma ¢opmanbaeruga. Ero BwiaeneHue yaiie BCEro
CBSI3BIBAETCS CO CTPOUTENBHO-0TAEN04YHBIM MarepuasioM — JICIIL. Jlromu camu no
cebe — MCTOYHUK aHTPONOTOKCHHOB: aMMHAaKa, alleToHa, (DEHOJIOB.

Bo3nyx B moMelieHuu 3arpsi3HSIOT S5 TUIOB BEIIECTB: MbUIb, AJIJIEPTrEHBI,
JeTy4YHe COEIWHEHUS, IbIM, OMOJIOrHMYecKkue coequHeHus. 9 yenoBek u3 10 Ha
3emile IpIIaT 3arpsi3HEHHBIM BO3IYXOM.

B3BeleHHble YacTUIIbI CIIOCOOHBI MPOHUKATH IITyOOKO B JIETKHE M CEPIECYHO
- COCYIUCTYIO cucTteMy. B cBSi3u ¢ 3THUM pa3BUTHE TAKUX OMACHBIX 3a00JIEBaHUH,
KaK MHCYJIbT, OOJE€3HU cep/la, paK JErkKux, XpOHUUYeCcKas OOCTPYKTHBHAs 00JIE3Hb
NETKUX U pecrupaTopHble HHPEKINH, BKIIOYasi THEBMOHHUIO, CBSI3BIBAIOT C HU3KUM
KauyecTBOM Bo3ayxa. Kpome Toro, 3arpsA3HEHHBIA BO3AyX BIMSET Ha

IMPOAOJIZKUTCIIbBHOCTD KU3HU, POCT CMCPTHOCTH.
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I[To pmanusiMm BO3, okojio 7 MWUIMOHOB YEJIOBEK B TOJl YMHUPAKOT OT
MOCJICICTBUI BJIBIXaHUS BO3/yXa, COJAEPKAIIETO B3BEIICHHBIC YaCTUIIBI.

JlnntensHOe HAXOXACHUE OpraHU3Ma B HEOJATOMPHUATHBIX YCIOBUSX BEACT
K pa3HOTro pojia 3a00JIeBaHUSIM U HEIIPUATHBIM CUMITTOMAM.

Iy noBbIIeHus1 pa00TOCIIOCOOHOCTH U 001Ero COCTOSHUS
opranu3ma B yueOHOIl rpymnimne

Ecnu Bo3nmeiicTBHE MHMKpOKIMMATa C HEAONMYCTUMBIMHM MapameTpaMud —
YUCTOTHI, CBEXKECTH, TEMIIEPATyphl, BIAXKHOCTU — Ha OpPraHW3M YeJIOBEKa
MOCTOSTHHOE W JIIUTEIbHOE, TO MMMYHUTET HEHU30€KHO ociabeBaeT, MOCKOIbKY
MPUXOJIUTCS] TPATUThH JOTOJHUTEIIBHYIO SHEPIHUI0 Ha BOCCTAHOBJIeHHE Oananca. B
pe3yibTaTe — HE TOJIBKO TOBBIIIEHHAS YTOMIIIEMOCTh, OSCCOHHHIIA, CHIDKCHHE
paboTOCTIOCOOHOCTH U CKJIOHHOCTh K PECHUPATOPHBIM 3a00JIeBaHUSM, HO H
pa3BUTHUE OMACHBIX OO0JIE3HEM M CHUIKEHHE MPOJOJLKUTENBHOCTH KU3HU. JlJis
nojA/IepKaHusl HOPMAITBHOTO MUKPOKJIMMAaTa HEOOXOMMO, YTOOBI B 3/IaHUH OBLIN
MPaBUJILHO OPTaHW30BaHbl BEHTUISAIIMOHHAS U OTOTUTEIIbHAS CUCTEMBI. B KaxkoM
KUJIOM TIOMEIIEHUH JTOJKEH OBITh 00ECIIeYeH MPUTOK BO3AyXa B 00hEME HE MEHEe
30 M?*/4 Ha 4yergoBeKa, KOTOPBIH CUHMTAETCS HOPMaJIbHBIM IS KOMGOPTHOTO
npeObiBanusa arojeid. Ho, K coxkalleHuio, HE B KaXXJOM 3JaHUU MPEeayCMOTpEHa
[EHTPAJIbHAsT TMPOTOYHAS BEHTWIAIIMOHHAS CHUCTEMa, IIO3TOMY Ha TIOMOIIh
PUXOAAT COBPEMEHHBIE TEXHOJIOTHH.

KoHmunmonupoBanre TO3BOSET BIUATH HA TEMIEPATYPHBIM PEXHM, a
TaK)XK€ MOXET YJIYYIIUTh APYTryde mapameTpbl MUKPOKIMMATa, HaIpuMep CHHU3UTH
BJIQXXHOCTh B mpouecce KoHaeHcanuu. OAHAKO BaXXHO TIMOHUMAaTh, YTO
KOHJUITMOHEP 00pabaThiBaeT TOJBKO TOT 00BEM BO3/yXa, KOTOPHI HAXOIUTCA B
MOMEIIEHUH, OH TMPOCTO «rOHSET» €ro Mo Kpyry, He obecreuuBas IPHUTOK,
INIyOOKYI0 OYHMCTKY, yaajleHue u30bITKOB CO2, NMOBBIILIEHHWE BIAXKHOCTH, €CIIU
BO3MIyX CyXou. MHBIMH cliOBaMH, KOHIUITMOHEp HE MOXKET IOBIHUATH Ha BCE
napaMeTpbl MUKPOKJIMMATa, a OTBEYAET TOJIBKO 3a TeMIepaTypy.

Eme oauH He MeHee MoJie3HBbIM MpUOOp — 3TO YBIAXKHUTENb BO3yXa, OH

HampsMyr0 OopeTcst ¢ MpoOJeMOi CyXOoro BO3AyXa HM3-3a YEro CO37aeTCs TOT
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camblil 3pdext cBexecTu. [IpuOOPHI MOBBIIAIOT BIAKHOCTH 32 CUET BBIICICHUS
napa, 0JIHaKO IpPUOOpP JOJKEH padoTaTh MOCTOSTHHO.

N, HakoHel, MpoOBETpHMBaHUE MOMEIIEHUN. DKOHOMUYHBIN U JIEMCTBEHHBIN
crnoco0, OJIHAKO, OH TMPUTOJIEH, €CIM DJKOJIOTMYecKas CHUTyallus B TOpoJie
COOTBETCTBYIOIIAS.

Eme omHuM moNe3HBIM COBETOM OyJeT — MNPHOOpPETeHHME KOMHATHBIX
pacteHuil. PacTeHusl TOIMIOWIAIOT YTJIEKUCIBIA Ta3 W BBIACISIIOT KHUCIOPO
oCcpesICTBOM (POTOCUHTE3a, MOBBINIAIOT BIAKHOCTh, a TAKXKE CIIOCOOHBI OOPOTHCS
C MUKPOCKONTMYECKUMU 3arPSI3HEHUSAMMU.

Takxe CTOUT CIAeaUTh 3a TeM, UTOOBI YOOpKa MPOU3BOIUIIACH PETYJIIPHO, B
TOM YHUCJIE U BIAXKHAas.

K coxxanenuto, HeMHOTHE COOJIIOAAIOT BHIIIENIEPEUNCIECHHBIE TApAMETPHI 110
VIYUYIIEHUI0  MHUKPOKJIMMATa JJig  TOBBIIMIEHUS  pabOTOCHOCOOHOCTH U
noJJIep KaHusl opranu3Ma 370poBbiM. [losTomMy, MBI pa3zpaboTanu mamsTKy AJis
YYalIMXCA U YUUTEIEH, COCTOAIILYIO U3 COBETOB IO YJIYUILICHUIO KaY€CTBA CPE/Ibl, B
KOTOPOW HAXOJIUTCS YETOBEK.

BoiBOA:

B Xoze BBINOJIHEHHOW MpakTUYECKOM pabOThl BCe 3adauyd U LEAU ObUIH
JOCTUTHYTBI, @ UMEHHO Mbl M3YUYWJIM: KaK BIUSAET MUKPOKIMMAT Ha 3J0pPOBbE
YyesjoBeKa, Kakue (haKTOpbl BKJIIOYAET B CEOS MHUKPOKIMMAT, KaK 3J0pPOBbE
YyeJoBeKa 3aBUCUT OT MHUKPOKJIMMATAa U CaMO€ IJIaBHOE - KaK MOXKHO YJIYYIlUTb
MHUKPOKJIMMAT BOKPYT ceOsl.

Takum 00pa3oM ypOBEHb KU3HHU U €€ MPOJIODKUTEIBHOCTh HAMPIMYHO
3aBUCUT OT MHOTHX (haKTOPOB OKPY’KAIOIIEH cpeapl U MUKpokiaumara. KauectBo
BO3/lyXa, HaJIM4YHE B HEM BPEIHBIX MUKPOOPTraHM3MOB M MEJIbYANIIMX YaCTHII,
TeMIeparypa B MOMEIIEHUH, BIAXHOCTh, YPOBEHb HACBIILICHUS KUCIOPOJOM — BCE
3TO MOXKET, KaK IMOMOTaTh YEJIOBEKY COXPAHITh TPYAOCIOCOOHOCTh, YMCTBEHHYIO
NEeATeNIbHOCTh, 3JIOPOBBIM  ICUXOJOTHMYECKUNA HACTpPOM, 0OIIee COCTOsSHUE

OpraHu3mMa, Tak 1 Ha00OpOoT.
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BricOk puCK TOro, 4ro Tam, rjie MHUKPOKIMMATY HE YJIENSAETCS AOJIKHOIO
BHHUMAaHMSI, TO 3TO BCE YPEBATO BO3HMKHOBEHHUIO PUCKA MOSBICHUS Pa3HOTO poja
3a00JIeBaHUH U J1aXe JIETAIBHOTO UCXO0/a.

NMeHHO 1O3TOMY B MOMEIIEHUSX BAXXHO M HYXHO CIIEUTH 3a (paKTOpami,
BJIUSIOIIMMH Ha 00Illee COCTOSIHME OpPraHM3Ma: Yallle NMpOBETPUBATh KOMHATHI, 110
BO3MOXHOCTH MPUOOPECTH KOHAMUIIMOHEP W YBJIAKHHUTENIb BO3yXa, HO HE CTOUT
Ope3roBaTh BBIXOJWTh HA YJMIYy M JBIIIATh CBEXHM BO3AYXOM, BEIb IO
COOCTBEHHBIM HAOIIOJEHUSM 4YEJIOBEK OOJBIIYI0 YacThb BPEMEHH NIPOBOIUT B
3aKpBITOM TOMEUIEHUU.

IIpuoGopsI i1 U3MepeHus:

[Ipubopsl © MeTOABI I HW3MEPEHHs] IMapaMeTpPOB MHKPOKJIMMAaTa
N3mepenne temmepaTypbl Bo3nyxa. F3mepenue TtemiepaTypsl BO3AyXa B
IPOU3BOJCTBEHHBIX IMOMEIIEHUAX OOBIYHO COYETAIOT C ONpPENEICHUEM €ro
BJIQXXHOCTU W TPOM3BOJAT C IMOMOUIBIO MCUXpOMETpoB. [lpm »TOM oOTcuer
TEMIIEpaTypbl ty; BEAYT 1O CYXOMY TEPMOMETPY CTAallMOHAPHOTO WIIU
aCIMPAaLlMOHHOIO IICUXPOMETPA tyy. M301MpoBaHHOE ONpeAeIcHHE TEMIEPATyphl
BO3/lyXa MOXET MPOBOJUTHCS PTYTHBIMH WJIA CIIUPTOBBIMH T€pMOMeETpamu. Jlis
W3YUYCHUS JMHAMUKHU TEMIIEPATYPhI, KOT/1a BO3HUKAET HEOOXOIUMOCTh ONPEICTUTh
npenensl KoeOaHuil TeMIepaTypbl, UCIONB3YIOTCS CAMOIUIIYIIHE TepMorpadbl
(cyTouHbIE WM HE/IENbHbIE) MPU YCIOBUH CPAaBHEHUS MTOKA3aHUM 3TUX MPUOOPOB C
NOKa3aHUSIMHU AaCHHUPALMOHHOTO NCUXpomeTpa. M3MmepeHne BiIaXHOCTH BO31yXa.
Haubosiee mupoko B TUTHEHUYECKON MPAKTUKE HCIONB3YIOT aCIUpalMOHHbIC
ncuxpomeTpsl (puc. 4). IlcuxpomMeTp COCTOUT U3 IBYX PTYTHBIX TEPMOMETPOB (3,
4) (umeromux mkany ot —30 mo 50°C), mapuk OIHOTO M3 HUX OOEPHYT TOHKOU
TKaHblo (5). TepMOMETpHI 3aKiIIOUEHBI B OOIIYIO0 OMNpaBy, a UX pe3epBYyapbl — B
JIBOMHBIC HUKEIMPOBAHHBIE TPYOKH 3amuThl. Uepes TpyOKH 3alIUThl IPYU TOMOIIH
BMOHTHPOBAHHOTO B TOJIOBKY MpuOOpa BeHTWIsATOpa (1) C OCTOSHHON CKOPOCTHIO
2 wm/c mpocacblBaeTcs BO3JyX, CBOOOJHO OMBIBasi pe3epByapbl TEPMOMETPOB.
Ilepen HauvanoM wuU3MEpEHUST MPU TMOMOIIM TUIETKH YBIAXKHSIIOT OOEpPTKY

BJIQXKHOTO TepMomMmeTpa (5), nepxka IMCUXPOMETP BEPTUKAIBHO TOJIOBKOW BBEPX BO
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n30eaHue 3aJMBaHUS BOJBI B THIIB3bI M TOJOBKY NpHOOpa, BKIIOYAIOT B
aieKkTpoceTh (2) U TOMEIIAIT €ro B HCCIEAyeMOM TOYKe, IMOJBEIIMBas Ha
KPOHINTEHHE B BEPTUKAJIBHOM TMOJOXeHuUu. Yepes 3—5 MUH CHUMAIOT U
3alMCHIBAIOT TIOKAa3aHHUS CYXOrO0 U BIIAJKHOTO TEPMOMETPOB, a 3aTreM MO
CIICHMAIBHBIM ~ TabjuiiaM Wik rpadukaM BBICUUTHIBAIOT OTHOCUTEILHYIO
BIQXHOCTh (cM. Tabm. ). HM3MmepeHue CKOpOCTHM [BIWKEHHUS Bo3myxa. Jlms
U3MEPEHUSI CKOPOCTH JIBMXKEHHUSI BO3JyXa HCIOIB3YIOT aHEMOMETPhl Pa3HbIX
KOHCTpYyKIMH. BpiGop THma anemomeTpa OIpenessieTcsl BEIUYMHON H3MepsieMon
CKOpPOCTH JABUKEHHS BO3/1yXa.

Kpbuipuateiii anemomerp ACO-3 thna b u3Mepser CKOpOCTH NBUKEHUS
BO3ayXxa B mpenenax ot 0,3 mo 5 M/c, gameunsiii anemomeTp MC-13 (puc. 1) — or
1 mo 20 m/c. 3HadyeHUs CKOPOCTH ABWIKEHMs Bo3ayxa MeHee 0,3 m/c Moryr
U3MEPATHCS MIAPOBBIMU  (WJIM  UUJIUHIPUYECKUMHU) KaTaTepMOMETpaMH WJIU

QJICKTPOTCPMOAHCMOMCTpPAMH.
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Ta6muma 1 - OTHOCHTeIbHASI BJIAKHOCTh BO3/1yXa B 3aBUCHMOCTH OT

MOKAa3aHMii CyXoro u BJa:KHOT0 TEPMOMEPOB.
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Pucynok 1 - «I'paduk nns onpeneiaeHusi CKOPOCTU JBUKEHUS BO3/1yXa 1O
YalleyHOMY aHEMOMETPY»

[lepen HauamoMm H3MEpEHUsT CKOPOCTH JBIXKCHHS BO3JyXa aHEMOMETPOM
3alUCHIBAIOT  HMCXOJIHOE TIOJIOKEHHE CTpelok Ha IudepOratax. 3arem
YCTaHaBIMBAIOT NpPUOOpP BETPONPUEMHUKOM HABCTpEUy IOTOKY BO3JyXa Tak,
yTOOBI OCh KOJIECA WJIM YalledyeK Oblja HampapiieHa BJOJIb HAIMpaBiIeHUS MOTOKA
Bo3ayxa. Ilocie TOro, kKak KpbUlbSl WJIM YalleYKM AHEMOMETpPAa HAYMHAIOT
Bpamarhcs ¢ HauOobIIelH cKopocThio (uepe3 10—15 ¢), moBOpOTOM CIieUaaIbHOTO
phIUaXKKa MyCKalOT CTPEJIKK MpUOopa U OTMEYAIOT BpeMs 10 ceKyHaoMepy. Yepes
1 mun wim 100 cexyH1 0OpaTHBIM TOBOPOTOM PHIYa)KKa OCTAHABJIMBAIOT CTPEIKH.
3anucaB HOBOE MOJIOKEHUE CTPEJIOK U BBIUTS MEPBbIC MOKA3aHUS U3 BTOPBIX, IETSAT
NOJIYYEHHBIN PE3YJIbTAT Ha BPEMS SKCIO3ULUU.

[Tonyuennslii pe3ynabTaT (IeneHuss B | C€) MEpEeCUUTHIBAKOT MO
TapupoBOYHOMY Tpaduky (puc. 1) anemomertpa (Mm/c).

Meteomerp MOC. CoBpeMeHHbIe TPUOOPHI TO3BOJISAIOT U3MEPUTH OJHOBPEMEHHO
BCE TMapameTpbl MHUKpokiaumaTta. OIHUM U3 TakKuX TPUOOPOB SABISETCS MPUOOP

KOHTPOJISl apaMeTpoB Bo3aylIHoi cpeasl «Meteomerp MOC200%. (puc. 2)
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MDC-200 npenHasHaueH Juisi U3MEpeHUsT  aTMOCGEpPHOro  JIaBIICHUS,
OTHOCUTEJILHON BJIQXHOCTH BO3JyXa, TeMIIEpaTypbl BO3AyXa U CKOPOCTHU
BO3AYIIHOTO [OTOKAa BHYTPU TMOMEIICHUHA WIM B  BEHTHISIIMOHHBIX
TpybomnpoBogax. MOC-200 skcruryatupyeTcs pu temneparype ot Munyc 20 10
60° C, OTHOCHUTENBHOM BIAXKHOCTH OKpYy’)Karmomiero Bo3ayxa A0 95 % mpm
temneparype 35° C.

Jlnarna3oHbl U3MEPSEMBIX BEJIMUUH COOTBETCTBYIOT CIIEIYIOIIMM 3HAYCHUSIM:

— nasjenue — oT 80 go 110 kIIa;

— OTHOCHUTEIbHAS BIAKHOCTEL — OT 10 10 98 %;

— teMnieparypa — ot Munyc 40 1o 85° C;

— CKOpPOCTh BO3yIIHOTO notoka — oT 0,1 10 20 m/c.

Pucynok 2 — «Meteomerp MOC - 200»

[Topsmoxk  paGotel. Ilpm HakaTMM KHOINKM BKJIFOYAETCS  ITOJICBETKA
MaTpuyHOrO HHAMKatopa Ha Bpems 18-20 c. Ha wuHOmkaTope NOSBISAIOTCA
HAJIIMCH CO 3HAYCHMSIMHU TEMIIEPATypbl M BIAXHOCTU. EcCiM akKyMylsTOpHas
Oartapest pa3psiKeHa, HaJJIUCh B BEpXHEH CTpoke OyJeT Murath ¢ yacrotou 1-2 I'm.
B ostoM cnyuae HeoOxoaumo BbIKIHOYMTE MOC U mpou3BECTH 3apslKy

AKKyMYJISITOPOB.
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Hns ycranoBku MOC-200 B pexuM HU3MEpeHHUs JaBICHUS HEOO0XOIUMO
Haxath KHoOmkKy «II». Ilpm cunenyromem Haxatuu kHonku «II» MOC200
BO3BpAIIAa€TC B PEKUM H3MEPEHUS TEMIIEPATyphl W BIAKHOCTH U T. 1. Jus
ycraHoBkM MOC-200 B peXuM U3MEPEHUS CKOPOCTH JBWIKEHHUS BO3yXa
HEO0OXO0IMMO TOociie HakaTusi KHOMKU «II» HakaTh KHONKY «+» U BbDKIATH 2—3
MUH, [IOCJIE€ YETO MOXHO IIPOU3BOJUTHh U3MEPEHUE CKOPOCTH.

B pexume uzmepeHuss TemiiepaTypbl M BIAXHOCTH TMPH HAKATHH KHOIKHU
«II» ¥ cpazy 3areM KHONKH «—» MIAIUIEMy pa3psay €IUHUIBI U3MEPEHUs
temmneparypsl coorBercTByeT 0,01 0C; Bnaxknoctu — 0,1 %. B pexxume nzmepenus
JaBJeHUsl MpU HaxaTuu KHONKH «I1» W cpa3dy 3areM KHONKHA «—» MIIAIIIeMy
paspsiny eauHuilbl u3Mepenus nasieHus: coorserctpyet 0,01 kIla u 0,1 mwm pT. cT.

IToncBeTka MHAMKATOpPAa BO3HUKAET KaXKIbIl pa3 MpU HAXKATUU KHONKHU U
3aTeM J000M Ipyroi KHOMKU M IIPOJIOJKAeTCsl B TeueHue npumepHo 10 c, a 3atem
MOJCBETKA BBIKIIOYAETCS. J[J1 MOBTOPHOUM MOJCBETKU CIEAYET HAXKATh KHOIKY
«t» UIIN «—».

[Tpu u3MepeHnn CKOpOCTH IBMKEHHS BO3Ayxa B auama3zoHe ot 0 g0 5 m/c
TEMIIEpaTypa BHYTPH M3MEPHUTEIBHOIO IIyma MOXeT Bospactath Ha 2°C
OTHOCUTEJIBHO TEMIEPATYphbl OKpyXaromieil cpenbl. M3Mmepsars Temmeparypy ¢
HOPMHUPOBAHHOM MOTPEIIHOCTHIO MOCIE€ U3MEPEHHSI CKOPOCTH BO3YIIHOTO MOTOKA

MOXkHO uepe3 30 MuH.

Pucynok 3 - «Tepmoanemomerp BK8360»
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Tepmoanemomerp BK8360 (puc. 3) ¢ HMHIUKATOPOM CKOPOCTH H
TEMITepaTypbl BO31yXa MpEAHA3HAYCH /JII HM3MEPEHHUS BO3IYIIHOTO IIOTOKA B
CUCTEMaxX OTOTUICHHMsI, BEHTWISIINN U KOHIUIIMOHUPOBAHUS BO3yXa, a TAKKE IS
aHaJIM3a BO3yXOBOJIOB, MOHUTOPUHTA WK 00paOOTKH BO3TyXa.

OC00OEHHOCTH MOJEIH;

Huctuieit. 4-mmudpoBoii xuakokpuctaumueckuit nucrei (KK-aucrueii).

Nunukanus HU3Ko Oatapeu OoTOOpakaeTcs, KOrja HaIpsiKeHUE aKKyMyJsiTopa

najaeT HHKe paboyero ypoBHs.

Pa6ouas cpena. Ot 0 °C no 50 °C, <70% R. H.

Cpena xpanenusa. Ot -20 °C mo 60 °C, ot 0 mo 80% R. H. ¢ ynan€nHoi us

npudopa Oarapeei.

TouHocTk. 3asBiaeHHass To4HOCTH npu 23 °C £5 °C.

Pazmepsr. 228 mM (B) x 65,5 mMm (L) x 35 mm (J1).

Bec. ITpu6u. 211 r.

MakcumanbHas temneparypa uzmepenus: 100 °C-119 °C.

Tun nutanus: 6arapes AAA.

Pa3zmep nucnnes: 2,0-3,9 aroiima.

TpeGoBanus Kk MeTOaM U3MEpPEHHUS U KOHTPOJIS
NnoKasarejied MUKPOKJINMATA

N3mepennst nmoka3arenaeil MUKPOKIMMATa JOHKHBI IPOBOJUTHCA B Hadale,
CEepelMHE M KOHIIE XOJOJHOTO M TEIUIOro IEpHoJa roja HE MEHEe Tpex pa3 B
cMeHy (B Hauaine, cepeauHe M koHie). Ilpm koneOaHusX noKazarenen
MUKpPOKJIMMATa, CBS3aHHBIX C TEXHOJOTMYECKUMU M JPYTMMHU [PUYUHAMU,
U3MEpPEHUsS HEO0OXOAMMO MPOBOJIUTH TAKXKE MPU HAMOOJIBIIMX U HAMMEHBIIMX
BEJIMYMHAX TEPMHUECKUX HArpy30K Ha paOOTaIOIMINX, UMEIOIUX MECTO B TCUCHHE
paboueil cmensl. [Ipu paboTax, BBIOJHAEMBIX CHJIS, TEMIIEPATYPy U CKOPOCTb
JIBWKEHUS BO3AyXa cienyeT u3mepsaTs Ha Beicote 0,1 m 1,0 M, a OTHOCUTENBHYIO
BJIQXKHOCTh BO3JyXa — Ha BeicoTe 1,0 M oT mona wiu paboueit miomanku. [lpu

pa60Tax, BBIIIOJIHACMBIX CTOs, TCMIICpATYPY M CKOPOCTb [IBHIKCHHA BO3AYyXa
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caenxyeTr uaMepsTh Ha BeicoTe 0,1 1 1,5 M, a OTHOCUTEIBHYIO BJIAXKHOCTh BO3IyXa —
Ha BeIcoTe 1,5 M.

Bo BpeMst HHCTpyMEHTaIbHBIX H3MEPEHUN:

— TEPMOMETPBI, NICUXPOMETPHl YCTAHABIMBATh Ha CIEIHAIBHOM IITATHBE
WU JPYroM MNPUCIOCOOJEHUM; MPU HAIUYMU HUCTOYHUKOB TEIJIa HE CleayeT
pasMemarh WX TakK, 4TOOBI MMeNla MECTO Tepejada Teryia Ha Tpuodbop uepes
CONPUKOCHOBEHUE WJIH PaJIUAIIHIO;

— IpuOOPHI C MEXAHU3MOM, pa0OTAIOIITNUM B BEPTUKATHLHOM TOJIOKCHHUH

(acipaniMOHHBIE ICUXPOMETPHI, AaHEMOMETPHI ), HEJIb3sI KJIACTh JI0 TOJTHOM

OCTaHOBKH BpallaloOIIUXCs JIeTaleH;

— TIpU TOABEIIMBAHUN TTPHUOOPOB CIIEUTh, YTOOBI OHU CO BCEX CTOPOH

OMBIBAJIMCH BO3IYXOM (HE MPUCIIOHATH UX K CTEHKE WJIU IITATUBY).
[To pesynpTaram wuccienoBaHUs HEOOXOAMMO COCTABUTH MPOTOKOJI, B KOTOPOM
JOJKHBI OBITH OTPAXKEHBI OOIIHME CBEACHUS O MPOU3BOJCTBEHHOM OOBEKTE,
pa3MelIeHnd TEXHOJIOTHYECKOr0 U CAHUTAPHO-TEXHUYECKOTOo O00O0pyI0BaHMUS,
VMCTOYHUKAX TEIUIOBBIACICHUS, OXJIAXJEHUS U BIIATOBBIJCICHUS, IPUBEIICHbI
cXema pa3MElIeHUs] YY4aCTKOB M3MEPEHUs MapamMeTpoB MHUKPOKJIMMATa U JIpyrue
JTaHHBIC.

B 3akmrouennu mpoOTOKOJa JODKHA OBITh JaHa OIEHKAa pe3yJIbTaToB

BBITIOJIHCHHBIX I/ISMepeHI/Iﬁ Ha COOTBCTCTBUC HOPMATHBHbBIM Tp€6OBaHI/I$IM.

KoHTpoJibHBIE BONIPOCHI
1. UTo Takoe MUKPOKJIMMAT U KAKUE €r0 OCHOBHBIE KOMIIOHEHTHI?

2. Kak Temmiepatypa Bo31yXa BIUSIET HA CAMOYYBCTBHUE YeJIOBEKa?

3. Kak BiIaXXHOCTb BO3/lyXa MOXET BO3JIEHCTBOBATH HA 3/I0POBbE UeIOBeKa?

4. Kakme mnocneAacTtBuss MOTYT BO3HUKHYTH IIPM HHU3KOM WA BBICOKOU
TEMIIEPATYPE B OMEIICHUAX ?

5. Kak ypoBeHb OCBEIIEHHOCTH BIUAET Ha PabOTOCIOCOOHOCTh U

HAaCTPOEHUE YeJIoBeKa?
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6. Kak nBwxeHue Bo3ayxa (BEHTWISLUS) CKa3blBaeTcs Ha KoMmpopre U
310pOBBLE?

7. Kakue 3a0oneBaHusi MOTYT pa3BUBATHCA B YCIOBHUSIX HEOIArompUsTHOTO
MUKPOKJIMMATa?

8. Kak wmukpokaumar B paboyeM IOMEUIEHUM MOXET BIHATh Ha
IPOU3BOJUTEIBHOCTD TpyAa?

9. Kakue mepbl MOKHO MPEINPUHATH AJI ONTUMU3ALMM MUKPOKIMMATA B
KWIBIX U padOUYNX MOMEIEHUAX ?

10. KakoBbl peKOMEHIAIMU 0 MOJJEPKaHUI0 3JOPOBOTO MUKPOKIIMMAaTa B

3aBHCUMOCTH OT BPEMEHU roja?

Cnucok jiureparypsbi:
l.AdanacreBa B.B. BnusHue MHKpOKIMMAara Ha 3I0pOBbE YeJIOBEKa /
AdanacreBa B.B. [Dnexrponnsiii pecypc] // school-science : [caiit]. — URL:
https://school-science.ru/22/1/59097 (nata obpamenus: 22.04.2025).
2. ®enepanbHbie caHuTapHbie npasuiaa U HOpMbl (CanlluH). "Canurapusie
TpeOOBaHMSI K MHUKPOKIMMATy B mnomenieHusix." - MockBa: PocnorpeGuanzop,

2020.
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IIpakTuueckas padora Ne 5 «BiansiHue mIyMa HA OPraHU3M 4YeJ10BeKa)

eab padoThI:

1. Omnpenenenvie ypoBHSI IIymMa B Pa3IMYHBIX HCTOYHUKAX (TpaHCHIOPT,
OBITOBasl TEXHUKA, IIPOU3BOICTBEHHbIE YCTAHOBKH).

2. Onpenenenre TOMYCTUMBIX YPOBHEH IIymMa U pa3paboTKa peKoMeHAalnun
110 CHW)KEHUIO €r0 BO3JICHCTBUS HA YEJIOBEKa.

O06ocHoBaHue:

CylecTBylOT ~ MHOIOYHMCIICHHBIE  HCCIIEIOBAHMS,  MOATBEPKAAOLINE
HEraTMBHOE BJIUSHUE IlIyMa Ha 370poBbe. IIpakTuueckas paboTa MMO3BOJUT
JIOTIOJIHUTh 3TH JAaHHbIE HOBBIMU JKCHEPUMEHTAMU WIM aHAJIU30M, 4TO OyAer
MOJIE3HO YISl HayYHOro COOOIIECTBa M CHEIUAIMCTOB B 00JIACTU MEIUIMHBI U
9KOJIOTUH.

3anaHue K BbINOJHEHHUIO IPAKTHYECKOH padoThI:

1. N3yueHue XapaKTepUCTUK IIyMa B PA3JIMYHBIX YCJIOBHSIX (Hampumep, B
MOMEIIICHUH U Ha YJIUIIE).

2.Caenatb cxeMy npubopa U onucaTh NPUHIIMIT TEHCTBHUS.

3.OTBETUTH HA KOHTPOJIBHBIE BOPOCHI.

Teopernyeckasi 4acThb:

[ymbI moapa3AensitoTcss Ha HECKOIbKO THIIOB:

Bo3aymHblid IymM — 3TO IIyM, M3JIy4YaeMblii B BO3AYyX, OT padoTaromieu
TeJe- ayaHoannaparypbl, pa3rOBOPHOM PeYH, 3BYKH OT JOMAIIHUX >KUBOTHBIX H
JPYTUe MEJIKUE OBITOBBIE IIyMBI.

YaapHelii myM — 3TO I[IyMbl, BO3HHUKAIOIIME B pPE3yJbTaTe IaJCHUS
TSDKEJBIX TIPEIMETOB Ha MOJI, CTYK KaOJIyKOB, MPBDKKHU JAETEH.

CTpyKTYpHBI IIYyM — IOyMbl, KOTOpPbIE BO3HUKAIOT B PE3yJbTaTe
MEeXaHU4ecKoro Bo3nencTBus. K HUM OoTHOCAT: paboTy nepdopaTopa WUiu JApeiu,
nepecTaHoBKY MeOenu, TonoT. B pesynbpraTe yero odpasyercsi BUOpauus, KoTopas
pacnpocTpaHsieTcs 110 BCEMY 3aHUIO.

CymiecTByeT Ba cnnocoda pacnpocTpaHeHus 3ByKa:
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IIpsiMmble myTH — 3TO CIIOCOO TEpe/Iayu 3ByKa B COCETHEE MTOMEIIEHUE Yepe3
CMEXXHbIE TOBEPXHOCTH, OKHa. Kak TmpaBwio BO3AYIIHBIA IIyM B OoJbliel
CTENEHN UMEET TOJBKO NMPSIMbIE MYTH NIEPEIavn 3BYKa.

KocBennble myTm — 3TO croco0 Tmepeiauyd 3ByKa 4Yepe3 HECyllue Hu
KOHCTPYKTHBHBIE 3JIEMEHTHI 3/IaHUSA, A TAK)KE IIEJIU U OTBEPCTUSL.

Ilo xapakTepy cneKTpa myMbl NOAPA3IEJSIOT HA:

IIMpoKONoJI0CHBII C HENTPEPHIBHBIM CIIEKTPOM IIUPUHON OoJiee 1 OKTaBHI.

ToHaJbHBIN, B CIEKTPE KOTOPOTO UMEIOTCS BBIPAKEHHbBIE TOHA.

I1o yacTOTHOM XapaKTePUCTUKE IIYMbI MOAPA3AEAIOTCS Ha:

Huskouacrorueiit (<300 I'n).

Cpenneuacrothbiii (300-800 I').

Bricokouactornbiit (>800 I'm).

ITo BpeMeHHbIM XapaKTePUCTHUKAM IIYMbI OBIBAIOT:

CranpoHapHbI€.

Hecrannonapssie: KOIEOMIOMMICS, MPEPHIBUCTBINA, UMITYJIbCHBIN.

Bausinue mryma Ha OpraHusMm U 310pOBbe YeJI0BeKa.

Peakuus yenoBeka Ha mIym paszindHa. HeKoTophIe IIOAM TEPIUMBI K IIYyMY,
y APYTHUX OH BBI3BIBAET Pa3IpAKECHUE, CTPEMIIEHUE YUTH OT UCTOYHHUKA [IyMa.

B ycrmoBusiX CHMIBHOrO TOPOACKOrO MIyMa MPOUCXOJIUT IOCTOSIHHOE
HanpspKEHUE CIIYXOBOIO AHAIM3AaTOpa. JTO BBI3BIBAET YBEIWYCHHUE IOpOTa
casimumoctd (10 n1b st 60aBIIMHCTBA, TIOJIEH C HOPMAIbHBIM cliyxoM) Ha 10-25
nb. llym 3aTpyaHsier pa300punMBOCTh PeUH, OCOOCHHO MpHU ero ypoBHe Ooiee 70
nb. lllym B GonblIUX TOpOAaxX COKpAIIAaeT MPOJAOJIKUTEIBHOCTD KU3HU YeIOBEKA.
ABcTpuiickuii uccienoBarenb [puddur cueman BBIBOA, UYTO TOBBIINICHHBINA
YPOBEHB ILIIyMa SBISETCA IPUYMHON CTapEHUsI OPraHU3Ma YEJIOBEKA U COKpPALCHUS
MPOAOJKUTEIBLHOCTH €T0 KU3HU Ha 8-12 Jer.

UpesMepHbI IIyM MOXET CTaTh MPUYMHOM HEPBHOIO MCTOLICHUS,
NICUXWYECKOM YTHETEHHOCTH, BEreTaTUBHOTO HEBpPO3a, SI3BEHHOM O00JIe3HU,
pacCTpOMCTBA HSHIOKPUHHOW M CEpPIECYHO-COCYIUCTON cucteM. Mmemuueckas

00JIe3Hb cepaga, THUIICPTOHHUYCCKAA 6OJ'I€3HI>, IMOBBINICHHOC  COACPIKAHHC
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XOJIECTEPUHA B KPOBHM BCTPEYAIOTCSA Yallle y JIML, MPOKHUBAKOLIUX B IIYMHBIX
paioHax.

[IIym memraer groasaM paboTaTh U OTABIXaTh, CHUYKAET MPOU3BOJUTEIBHOCTD
TpyJa.

Haunbosiee 4yBCTBUTENBbHBI K JEHCTBHUIO IIyma JHUIA CTApIIMX BO3PAaCTOB.
Tak, B Bo3pacte 10 27 JeT Ha 1yM pearupytot 46% mroneii, B Bo3pacrte 28-37 ner -
57%, B Bo3pacte 38-57 net - 62%, a B Bo3pacrte 58 seT u crapuie - 72%. bosbiioe
YUCJIO KAJIOOHA IIyM y MOXKWJIBIX JIFOJE€H, OYEBHIHO, CBSI3AHO C BO3PACTHBIMU
ocobennoctsiMu u coctossuuem I[HC »stoii rpynmel Hacenenusi. HaOmromaercs
3aBUCUMOCTb MEXIY YHCIOM >KaJo0 M XapaKTepOM BBIMNOIHIEMON paOOTHI.
JlanHbIe oOmpoca IMOKa3bIBAIOT, YTO Oecrokosiee IEHCTBHE IIymMa OTpakaeTcs
OoJIbIlIe Ha JIOASX, 3aHATHIX YMCTBEHHBIM TPYIOM, MO CPAaBHEHUIO C JIOJbMH,
BBINOJIHAIOIMIMMHY  (pU3HUYecKyt0 pabory (coorBercTBeHHO 60% u 55%). Boiee
qacThle XKaJoObl JUI] YMCTBEHHOIO TPYJa, MO-BUJIMMOMY, CBSI3aHbl C OOJBIIUM
YTOMJIEHUEM HEPBHOMN CUCTEMBI.

Hlym B 3HauMTenbHOW Mepe HapymaeT coH. KpaitHe HeOmarompusTHO
JENUCTBYIOT MPEPHIBUCTHIC, BHE3AMHO BO3HUKAIOIINE ITyMbl, 0COOCHHO B BEUEpHHUE
Y HOYHBIE YacChl, HA TOJBKO YTO 3aCHYBIIEro 4ejoBeKka. BHE3amHO BO3HHMKAIOIIUN
BO BpeMs CHa IIyM (HampuUMep, IPOXOT IPy30BUKA) HEPEAKO BBI3BIBAECT CHIIbHBIN
UCIYT, 0COOEHHO Y OOJIbHBIX JIIOJIEH U Y JIeTel.

Oco0eHHO Ba)XHO OOpaTUTh BHUMAHWE HA BIMSHUE IIyMa Ha OpPraHU3M
JeTEN.

MHorue poauTenu yBEpEHbI, UTO Ha MalbIIIE M MOJPOCTKOB pa3IUYHbIC
IIYMBI HE AEUCTBYIOT. DTO TIyOOoKoe 3a0myxaeHue. B nmokazarenbcTBO mpHUBeneM
HECKOJIBbKO (haKTOB:

* JIeTH, KOTOpbIE MOJBEPrarOTCA CUCTEMATUYECKOMY  LIYMOBOMY
BO3JICHCTBUIO MOIIHOCTBIO OT 681b m Oosee, pUCKYIOT MOJYYUTh HAPYLICHUS
BETeTaTUBHOM HEPBHOM CHCTEMBI, TaKH€ KaK YCKOPEHHME peakiuu oOMeHa
BELIECTB, YXYAIICHHE KPOBOCHAOXKEHUS KOXKHOTO IIOKpOBAa M  YCHJICHHE

HAIIPS>KCHUSA MBIIIII;
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¢ IIOAPOCTKHU, KOTOPLIC 6OJ'II>HIYIO 9aCTb BPCMCHU HAaXOIATCA IIOA ITYMOBBIM

BO3JICUCTBUEM, HAMHOI'O OBICTpEE TEPSIOT KOHUEHTPALMIO BHUMAaHHUS U HE

CIIPABJIAIOTCA C pCHICHHUCM 3a/la4 Ha Pa3BUTUC MBIIIJICHUA,

* IIpn BO?),ZIGﬁCTBHPI ImrymMa B TCHCHUC OHA, ACTU 6BICTpe€ YCTAr0T, CTAHOBATCA

HEBHUMATEIBHBIMH, C TPYJIOM MOTYT COCPEAOTOUYUTHCS U UMEIOT TPYAHOCTH IpHU

oOydyeHun ureHuro. [IpuunHa STOTO KpPOETCS B TOM, UYTO IIYM IEpPEKpPHIBACT

«BHYTPEHHIOIO» peub peOeHKa.

Tabmuua 1 - Bocipusitue ypoBHSA LIyMa YeJIOBEKOM

YposeHs TunuyHeie 3ByKH Bocnpusarue yenoBexom YpoBeHb OIIaCHOCTH
myma, 1b
140 B3psiB tuHamuTa bonesoit nopor Kputnueckn  onacHsii
BricTpen nucTosiera ypOBEHb. MakcUMaibHO
130 OTOOMHBIN MOJIOTOK MrHoOBeHHbII 00JICBOI | TOMYCTUMBIN, Naxe IMpH
nopor WCIIOJIb30BaHUU CPEJICTB
3aLUTHI CIIyXa.
120 PeaktuBHBI  camoJieT | 3BOH B ylIax Kputnuecku  omacHslit
IIPU [10CAJIKE YpOBEHb
110 ITepdoparop
100 MexaHn4ecKui 1ex Omymenue auckombopTa
90 Mym TSKEIIOTO OmnacHbIil ypOBEHb LITyMa
TpaHCIoOpTa (30Ha pucKa)
80 Kpuk [Topor GecniokoiicTBa
YangyHoe IBMKEHNE
70 ITeiecoc
60 Paszrosop Hauunaer pearupoBartb
HEpBHAs CUCTEMA ba3oBblii ypoBEeHB
20 [lenecT nMUCTBBI Hauunaercst CIIyXOBOE
BOCIIPUSITUE
0 [Topor capIMMoOCTH CnyxoBoe BOCTIPUSITUE
HA4YMHAET IPOSIBISTHCS

Tabnuua 2 — JlomycTumoe BpeMsi, peKOMeHI10BaHHOe /ISl IPe0bIBAHNUS B

cpeay, MOABEPKeHHOIi BO3/1eHCTBHIO IIyMa.

JlomycTtumoe BpeMsi, peKOMEHI0BaHHOE /IS TpeObIBaHUs B Cpeie,

MIOJIBEPKEHHOM BO3JCUCTBHIO IITyMa.

YpoBeHb nryma, 1b

85

88

91

94

97

100

Bpewms, u

8

4

2

1

0.50

0.25

Mepsbi 00pbOBI € LIYMOM:
* 3aMEHA ITYMHBIX MPOLECCOB OECIIYMHBIMH UM MEHEE IITyMHBIMH;
* yJIy4IlIEHUE Ka4eCTBa U3rOTOBJIEHUS U MOHTaka 000pyAOBaHNUS;

* YKPBITHE HCTOYHHUKOB IIyMa IIyMOIIOMVIAIIAOIIMMHA MaTEpUaIamMu;
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* BBIBO/JI pa0OTAIONIUX JIFO/IEH U3 CPEephl IITYMOBOTO 3arps3HEHUS;

* MPUMEHEHNUE UHANBUIYyaTbHBIX 3aIIUTHBIX CPEJICTB (OepyIH, HAYIITHUKN).

IIpuGopsl 1y U3MepeHHus IyMa:

[IIyM MOKET OKa3bIBaTh Pa3HOE BO3JCHCTBUE HA YEIIOBEKA, B 3aBUCUMOCTHU
OT €r0 MHTEHCHUBHOCTH, JJIUTEILHOCTH M 4acToThl. HeratuBHbIE MOCIEICTBUS
IIymMa MOTYT BKIIIOYaThb B Ce0sl CTPECC, yCTAJIOCTh, CHUXEHUE KOHIICHTPAIIUH,
HnopakeHue ciyxoBod cucrembl U mp. C 1enbl0 KOHTPOds O€30MacHOCTH U
KoM(popTa B pa3HbIX OTPACIAX XKUZHEIEATEIbHOCTH HCIOJIb3YETCs CHEHalIbHOE
000pyI0BaHUE — U3MEPUTEIHU IITyMa WUJTU IITyMOMEPBHI.

[Iymomep — 310 mpubop, MpeAHaA3HAYCHHBIN 1JI1 U3MEPEHUS YPOBHS ITyMa
WIM 3BYKOBOTO JIaBJICHHMSI B OKpYyXKalolled cpene. YCTpoucTBa OOBIYHO
UCIIOJIB3YIOTCSL Il KOHTPOJI YPOBHSI IIymMa Ha pabouyuMx MecTax, B JKHUIIBIX
3[JaHUAX, a TaKXKe JUIsl OLIEHKU €ro BO3JEWCTBHUS Ha 3JI0pOBbE OKpyXkarouux. B
TOW CTaThe MBI PACCMOTPUM YCTPOWCTBO, MPHUHIMUII pabOTBl U JIpyrue
0COOEHHOCTH MU3MEPUTEIICH IyMa.

YceTpoicTBO myMoMepa

[lymomep mpenacrapiiser coO0l pydHOU MpuOOp B TUIACTUKOBOM KOPITyCe.
OH ocHaIlEH CAeAYIOIUMHA pabOYUMU JIEMEHTaAMMU:

MuxkpodoHn — ycTpoilcTBO, KOTOpoe mpeolOpa3yeT 3BYKOBbIE KOJeOaHHs B
ANEKTpUUECKU curHaia. MukpopoH OOBIYHO pacronaraercs B BEpXHEW uacTu
npubopa M SIBISIETCS OCHOBHBIM CEHCOPOM JIJISl U3MEPEHHSI 3ByKOBOTO TABJICHHMS.

[IpeoOpazoBarens — mpeoOpa3yeT aHANOTOBBIM CHUTHAT OT MUKpO(dOHA B
uudpoBoil popMat ayig JanbHeNe 00paboTKU U OTOOpaKEHHS.

[{udposoit mucreit —moka3bIBaeT TEKYIIUA ypOBEHb IIyMa B jaenubOenax
(nb) umu npyrux eauHunax udmepenus. Ha nucriiee Moryt takke oToOpakaTbest
JIpyrue mapamMeTpbl, HampuMep, MHHUMAaJIbHOE, MAaKCHUMaJlbHOE U CpEelHEe
3Ha4YEHUE IIyma.

KHomnku ynpaBineHuss —II03BOJIAIOT MOJB30BATEN0 HACTPAUBATH PEKUMBI

U3MEPEHHUs, TapaMeTpbl pabOThI, IPOBOINUTH KAIUOPOBKY LIyMOMEDA.
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Barapeitnbiii oTcek — oOecreuynBaeT MUTAHUE I PadOTHI YCTpPOKMCTBA.
[ITymoMepbl MOTYT OBITh CETEBBIMH HJIM pabOTaTh OT OaTapeeK (aKKyMyJIsITOPOB).

JIOTIOTHUTENBHO TPUOOPHl KOMIUIEKTYIOT INTATUBOM, KOTOPBIA TO3BOJISIET
3aKpEenUTh U3MEPUTEIH Ha ONPEACIICHHON BHICOTE U B ONPECICHHOM IOJI0KEHHUU.
Hcnonb3oBaHue IITaTUBa OOECNEYMBAET 3allUTy OT OIIMOOK M HETOYHBIX
W3MEPEHUM, BBI3BAHHBIX HEMPABMWIHHBIM PACIIOIOKEHUEM MPpUOOpa WK BIUSHUEM
BHEIIHUX (akTopoB (BUOpauus, cuUiabHbIM Betep u mnp.). lItaTtuBbl uyacto
UCTIONB3YIOT TPU MPOBEAECHUH MPO(PECCHOHANBHBIX U3MEPEHUH IIymMa, Halpumep,
B ITPOMBIIIUIEHHBIX HJIA SKOJIOTUYECKUX uccienoBanusx, Ha CTO u mp.

IpuHuun padorel miymMmomepa

[Ipuniun  pa®oThl [mIymMOMepa 3aKIOYaeTCss B TOM, UYTO MHUKPOQOH
yJIaBJIMBACT 3BYKOBBIE BOJHBI, KOTOPHIE 3aTEM MPEOOPa3yrOTCs B AIEKTPUUYECKUE
CUTHaJbl. DTU CHUTHAJBl YCUIUBAIOTCSA, @ UX YPOBEHb M3MEpSETCA B JeIubOenax.
[TomydeHHbIe pe3ynbTaThl U3MEPEHUI 0TOOpaXkaroTCsl Ha AUCIUIee Mpudopa.

Paccmotpum paboty 6osee moapoOHo.

VYnaBnuBanue 3ByKa. BcTpoeHHBIT MUKpOGOH yIIaBIMBAeT IIyM, a €ro
MeMOpaHa coBeplIaeT KoyieOaHus Mo BO3ACHCTBUEM 3BYKOBBIX BOJIH.

[IpeoOpazoBanrie curHaiza. OJIEKTPUUYECKUM CUTHaJI OT MHUKpodoHa
MOCTyMNAeT Ha YCUJIIUTENb, TJI€ OH YCUIIMBAETCS /7S OCIeaytoie o0paboTKH.

QunbTpanyss ¥ aHaMU3. YCHIEHHBIM CHTHANT TPOXOIUT 4Yepe3 (PHIbTPHI,
KOTOpBIC BBIACIAIOT OINpEACNICHHbIE YacTOThl IIyMa (HampuMep, HU3KHE WU
Bbicokue). Ilocrne QuubTpaniuu CHUTHaI aHAJU3UPYETCS WHIUKATOPOM IS
OTIpe/IeTICHUS] YPOBHSI IITyMa.

OtoOpaxenue nmaHHBIX. Pe3ynbTaThl aHain3a BBIBOMATCS Ha JUCIUICH
rymMomepa B Bujie UGPOBBIX 3HAYECHUM (HampuMep, eroerbl) Wik rpapuaeckux
WHIUKATOPOB.

UtoObl o0ecrneunTh TOYHOCTh H3MEPEHUN, IIMyMOMEP HEOO0XO0IUMO
OTKaIMOpOBaTh Mepej] UCHOJIb30BAaHUEM. YCTPOWCTBA MOXKHO MPUMEHATH s
U3MEPCHUS Pa3IUYHBIX THIIOB 3BYKOB, BKIIIOUAsl PEUb, MY3bIKYy W MPOMBIIUICHHBIC

ITYMBI. Onu TaKxe MOI'yT OBITH HaCTPOCHBI JIA BBIABJIICHHA OIIPCACIICHHBIX
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JMarna3oHoB 4acTOT, YTO AA€T BO3MOXKHOCTh O0Jiee TOUYHO HU3MEPATh PAa3IUYHbIC
THUIIbI 3BYKOB. Ha 3TO BIUSAIOT BUBI UCTIONB3YEMBIX (DUIBTPOB, @ UMEHHO:

A — 11 HU3KOTO YPOBHS 3ByKOBOI'O JTaBJICHUS;

B — s cpetHero ypoBHs 3BYKOBOI'O JIABJICHUS;

C — 114 BBICOKOTO YPOBHS 3ByKOBOI'O JIaBJICHUS;

D — s kpaiiHe BBICOKOTO YPOBHS JIaBJIICHUS.

Yame Bcero wucnoibdyrorcss Buabl ¢uiabTpoB A u C, B TO Bpemsi Kak
pa3HOBUAHOCTH B 1 D npuMeHsIOTCA JOCTAaTOYHO PEAKO.

Pa3HoBUAHOCTH ITyMOMEPOB

EcTph 1Ba OCHOBHBIX THIIA IIyMOMEPOB: MPOCTHIE U KOMILJIEKCHBIE.

[IpocTeie OOBIYHO HCIONB3YIOTCS U OJHOKPATHOTO H3MEPEHHs OOIero
YPOBHS IIymMa B OKpYy)Kawlleld cpene. 3BYKOBYIO TPOMKOCTb OHU OOBIYHO
u3MepArT B jeuubOenax. IIpocTeie HW3MEpUTENH YACTO HCHONB3YIOTCA IS
U3MEpEeHMs ToKa3aTesls Ha paboyMX MecTax, B TPaHCIOPTHBIX CPEICTBaX WIH

JIpYrux 00beKTax, rie HE0OX0UMO KOHTPOIUPOBATh YPOBEHD IIyMa.

Pucynok 1 - «lllymomep uudponoit DT-95»
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Mymomep mudposoir DT-95 mnpennasHaduen npnas npogecCHOHAIBHOTO
U3MEPCHHUS YPOBHS IIIyMa Ha MPEANPHUATHAX, B IIKOJIAX, OQUCHBIX MOMEIICHHUSX,

TpancmnopTe. (puc. 1)

TexHuueckue XapaKTCPUCTUKU:

Juanazon usmepenuit: Huzkuit — 35-80 ab, cpeauuit — 50—-100 nb, BeICOKMIT —

80—-130 nb, aBTomaTnueckut — 35-130 nb.

Tounocts: £3 1b.

YacroTHeii guama3on: 31,5-8000 I'o.

OunbTpsl: A, C.

[udposoii nucmeit: 4-pazpsanbiii XKK-gucmneit ¢ pazpemienuem 0,1 ab.

Muxkpodon: 1/2-110iMOBBIN 37IEKTPETHBIN KOHIEHCATOPHBIHA.

[Turanue: 6aTapes 9 B.

YcnoBust padotel: Temmiepatrypa — 0—40 °C, Bnaxuocts — 10-90%.

YcnoBus xpanenus: temmneparypa — —10-60 °C, Bmaxxnocts — 10-75%.

Bpewmst nenpepsiBHOIM paboThl: 30 4acoB.

I"abaputsi: 185 x 54 X 36 MM.

Bec: 184 T.

KommuiekcHble ryMomepbsl — 3T0 Oosiee CilokHOe 000pyA0BaHKE, KOTOPOE
UCIIONB3YETCSl Ul M3MEPEHUS Pa3IMYHBIX I1APAMETPOB IIyMa, TaKUX Kak
DKBUBAJICHTHBIM yPOBEHb 3BYKa, MAaKCHUMAaJbHBIM YpOBEHb 3ByKa M IIp.
KomniekcHble Monenu mnpenHa3HadeHbl I MHOKECTBEHHBIX W3MEPEHUW, OHH
MOTYT H3MEpATh YPOBEHb 3ByKa B HECKOJIBKMX JWalla3oHax 4YacToT. Takue
npuOOpbl  4YacTO OCHAIIEHBl JIOMOJHUTEIbHBIMU  (YHKLIUSMH, HaIlpUMep,

BCTpOEHHasA namaTh, USB-pa3bém u mp.
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Puc.2 «MHoro(yHKIIMOHATBHBIN N3MEPUTENh OKpyxatomiei cpensl CEM

DT-859B»

[TopraTBHBI MHOTO(QYHKIMOHAJIBHBIA W3MEPUTENb OKPYKAIOLIEH CpPEe.bl.
[Tpubop oObeANHIET PYHKIIUU IyMOMEPA, JIIOKCMETPA, TUTPOMETPA, TEPMOMETPA
U TepMoaHeMomMeTpa.(puc. 2)

TexHHUeCKue XapaKTepUCTUKH:

¢ Iludposoi MHOTO()YHKIIMOHAJIbHBII U3MEPUTEID [1apameTpoB
OKpy>Katromiel cpenbl 5 B 1 o0benunser B cebe PyHKIMU mryMoMepa, JTIIOKCMETPa,
TUTPOMETPA, TEPMOMETpA U TepMoanemomeTpa B pexxumax CFM / CMM.

® DTO wuaealbHBIH MHOTO(QYHKUMOHAIBHBIM TpuOOp AN H3MEpPeHus
[apaMETPOB  OKPYXKAaroLIEHd Cpeabl, HUMEKIHUA MHOXKECTBO IPAaKTHYECKHUX
IPUMEHEHUH KaK Ha padoTe, Tak U B OBITY.

¢ [llymomep ucmonb3yeTcs s U3MEpPEHUs ypOBHs IIyma Ha (abpukax, B
nIKoyiax, opucax, [oMa M T. ., @ TAKXKe JJI1 TPOBEPKH ITYMOU3OJSLUU CTYIUH,
NOMEIIEHUI U aKycThUYecKuX xapaktepuctuk Hi-Fi-o0opynoBaHusi.

¢ JltokcMeTp MO3BOJSET U3MEPATH SIPKOCTh cBeTa. [Ipubop mnpousBoaut
KOPPEKIMI0O KOCHMHyCa Ha YrioBoe majeHue cBera. CBETOUYBCTBUTEIbHBIN
KOMITOHEHT, UCTIOJB3YEMBIN B JTIOKCMETPE, TIPEACTABISIET COOOM CBEPXCTAOMIBHBIN
KPEMHHUEBBIN TUOJT C AJTUTENBHBIM CPOKOM CIyXObl. JlJI1 U3MEpEHNUs BIIaXXHOCTU U

TEMIICPATYPbI IPUMCHACTCA HOJ'IyrIpOBOI[HHKOBBIﬁ AaT4YUK 1 TCPpMOIIapa Tulia K.

64



* Tepmoanemomerp CFM / CMM umeer mMpoKuil nUamna3oH MpUMEHEHUH,
B TOM YHCJE TEXHHYECKOE OOCHyXKMBaHUE OOOpYJOBaHUS, aHAIU3 MapaMeTpOB
OKPY’KaIOIIeH CpeNIbl, WUCIBITAHUE BBITSDKHOTO IMKada W OIEHKAa HMCIPaBHOCTU
CUCTEM OTOIUIEHUS, BEHTWISLUA U KOHAUIMOHUPOBAHHUS BO3yXa.

Oco0OeHHocTy mprudopa MHOTO(PYHKIHOHATBHOTO U3MEPUTEIS
okpyxaroniei cpenpl CEM DT-859B:

bonbmoit XK-gucrmeit ¢ noxacBerkod. HM3MepeHus MakCUMAaJIbHOTO,
MUHHUMAaNIbHOTO U cpeanero 3Hauenuit (MAX, MIN u AVGQG).

OtoOpaxkeHne OJHOBPEMEHHO IOKa3aHWl ypOBHA IIIyMa, OCBEIICHHOCTH,
TEeMIIepaTyphbl, BIAXKHOCTH, a TAK)KE CKOPOCTH M pacxojia BO31yXa.

OYHKIHS JIEKTPOHHON KOMIIEHCAIIUU MTOTPEIIHOCTH U3MEPEHHUS TEpMOTaphbl
o0ecreunBaeT BHICOKYIO TOUHOCTh U3MEPEHHUS Mpudopa.

VYCTpOolCTBO M3MEPSIET CKOPOCTh BO3]lyXa, MO3BOJSET BBHIOPATH OAHY M3 5
SAUHUIl MU3MEPEHHsSI CKOPOCTH: M/c, QyT/MUH, KM/4, MUJIb/4, y3Ibl. BBl Takke
MOXKeTe BBIOpaTh €AMHUIly u3MepeHus pacxoja Bosznyxa: CFM (ky0. ¢yTter B
MuHyTYy), CMM (KyO. METpbI B MUHYTY).

IIpocTtora Hactpoiiku. BwiOupaiite momans (70 6 BapwaHTOB) IS
u3MepeHus: pacxoja Bosayxa. 6. Murtepdeiic USB, amantep USB — UART. 7.
Nunukanus HU3KOTO 3apsga OaTaped M PeKUM aBTOMATUYECKOTO BBIKITIOUEHUS
nuTaHus (PeXKUM OKUTAHUS).

Kuaacesl mymomepos:

Kpome Tunos, mpubopel Takke AENATCA Ha KJIACChI, 8 UMEHHO:

Knacc 0 — mymomepsl ¢ HamOoJsiee BBICOKMM YpPOBHEM TOYHOCTH H
MUHHMaJIbHON TOTPEIIHOCTHIO B U3MEPEHUHU, Yallle BCEro MPUMEHSIOTCS B
YCIIOBUSIX J1aOOPATOPHBIX HCIBITAHUM, a TakXe I KOHTPOJIS paboThl APYTrHX
U3MEPUTENEN.

Kimacc 1 — ycTpoilcTBa BBICOKOM TOYHOCTH, HOTPEHIHOCTh TaKkKe
He3HauuTeabHa. Yalie ucrnonb3yloTcs Ha MPOM3BOJICTBAX JJIS OLICHKU YCIOBUUN

Tpyaa. Ot kiacca 0 oTnuuaroTcs 6osee IeneBoi KOHCTPYKIUEH.
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Knacc 2 — pacnpocTpanéHHas pa3HOBUIHOCTb MPUOOPOB, TAKXKE YacTO
UCIOJIb3yeMasi B IPOMBIIUIEHHOCTH JUIsl OLIEHKH ycloBui Tpyaa. Ho, B oTiauune ot
OpeabIAYIIEro Kjiacca, He MOAXOIUT JJI BPEIHBIX IMPOU3BOJACTB M UMEET Ooliee
3aMETHYIO MOTPEIIHOCTh. TeM He MeHee, MOJIXOIUT JJisi PelIeHUus OOJIbIINHCTBA
CTaHAAPTHBIX 3aJ1a4, HaIIpUMEpP, U3MEPEHHUS IIyMa Ha CTPOUKE, OLIEHKU I'POMKOCTHU
paboThl o0opyaoBaHus, ucnoib3oBanus Ha CTO u np.

Kiacc 3 — camblii nomyJIIpHBIA Kjlacc IIyMOMeEpoB. Ero takixke 4acTo
Ha3bIBAIOT OBITOBBIM. MOCKOJBKY OH TMPEACTaBISET MACLIEBBII M MPOCTON B
YCTpONCTBE MPUOOpP, MOAXOIAIINHN st OBITOBOTO MpuMeHeHusa. C ero moMoOIIbIo
MO>XHO OLEHUTh YPOBEHb IIyMa, HMCXOMSIIET0 OT COCEAeH, HO Ha BBICOKYIO
TOYHOCTb [MOKa3aHUN B MPO(HECCHOHATBHBIX YCIOBHUIX PACCUUTHIBATH HE CTOUT.

PaszHple Mopenu w3MepuTened TakkKe MOTYT HMMETh pPa3HbIE OMNIUU:
BCTPOEHHYIO namsATh, USB-pa3bém Il NOAKIIOYEHNS K KOMIIBIOTEPY, MOJCBETKY
JUCIUIES U TIp.

Kax npaBuiibHO UCTIONB30BATh MPUOOP AJIsE U3MEPEHUS YPOBHS IIIyMa

TOYHOCTh MOJYYEHHBIX PE3YyJIbTATOB YACTO 3aBUCUT OT MPaBUIBHOCTH
AKCIUTyaTaluu IIyMOMEDA.

CornacHo pyKOBOJICTBY, €r0 HEOOXOIUMO Oepedb OT MbLIU, BJIard U TPsi3u,
OUHMILATh 3arpsA3HEHUN 10 M Tocie Hcnojb3oBaHus. [IpaBuna sKcruryatauuu
clenyolue:

N3mepurens HeoOxomumo 3adukcHpoBaTh HA INTaTHUBE, €CIW IITATHB
OTCYTCTBYET — J€p>KaTh HA BBITAHYTOU PYKE.

MukpodoH npudopa Hy>KHO HANPaBUTh B CTOPOHY MCTOYHMKA Lryma. [lpu
HEOOXOMMOCTH HYKHO TaK)Ke 3apaHee BhIOpaTh HYKHBINA JHana3oH U3MEPEeHUi u
KOA(DPUIIUEHT KOPPEKITHH.

3areM HEOOXOIMMO HECKOJBKO CEKYHJ MOJ0XJaTh, IOKAa H3MEPUTEINb
3aKOHYUT yJIaBIMBaTh 3BYK, UM JOXIAaTbCsl CTAOMIM3allMU  TOKa3aHWM.
Pexomenayercs mpoBOJIUTH U3MEPEHHUS B PA3HBIX TOYKAX, OCTETIEHHO OTIAJISASACH

OT UCTOYHHKA 3BYyKa.
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[TomyyeHHble pe3ynbTaTbl HW3MEPEHUM MOKHO 3alKcaTh, COXPAaHUTh B
MaMsITH WIK CPABHUTH UX C JOMYCTUMBIMUA HOPMAMHU.

3areM HEOOXOIUMO BBIKIIOYUTH IITYMOMEP M OYHUCTUTH €r0 OT MBUIN IMOCIHE
UCIIOJIb30BaHUsA. B pyKOBOJCTBAxX IO 3KCIUTyaTalMHd TAaKXKE OTMEYEHO, YTO IEpeN

TEM. KaK yopaTh IpuOop, pEKOMEHIyeTCsl U3BJI€Ub OJIOK MUTAHMUS.

KoHTpoJibHBIE BONIPOCHI:
1. YUTo Takoe IIyM M KaKue €ro OCHOBHbIEC XapaKTePUCTUKU?

2. Kakue MCTOYHUKM IlyMa HauOoJyiee paclpoCTpaHEHbl B OKPYKAIOIICH
cpene?

3. Kak mym Bauser Ha (U3MOJOTMYECKHE TMPOIECCHl B OpraHu3Me
yesoBeka?

4. Kakue 3a00JieBaHUS MOTYT OBITh CBSI3aHbI C JJIUTEIbHBIM BO3JEHCTBUEM
mryma?

5. Kak nryM BiusieT Ha ICUXO3MOLMOHAIBHOE COCTOSIHUE YeIoBeKa?

6. Kakue rpynmsl mroneit Hanbosiee MOABEPKEHbI HETATUBHOMY BIIMSIHUIO
mryma?

7. KakoBa nomycTuMass HOpMa YpOBHS IOymMa B KWIBIX H pabodyux
MOMELIEHUSIX?

8. Kakue Mepbpl MOKHO NPEANPUHATD AJI1 CHUKEHUSI BO3JEHCTBUA IIIyMa Ha
yejoBeKa?

9. KakoBbI mocneACTBUS ITYMOBOT'O 3arpsi3HEHUS J1JIs1 OKPY KarolIe cpesibi?

10. Kakue MeTonbl HCCIIETOBAHUS HCHOJB3YIOTCS Uil U3YYCHHS BIIASHUS
nryma Ha 3/10poBbe?
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