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MeToanueckmne ykasaHus ass o6yuyaroumxcs no 0CBOEHNI0 AUCLUIM/INHDI

Ha ocHoBaHum yuyebHoro nnaHa HanpasneHust nogrotoBku 20.03.01 TexHocdepHass 6e3omacHOCTb
obyuvalomecs usyyatoT AMCUMnInHy «be3onacHoCTb Tpyaa» U BbIMOSHSAOT KYpPCOBYHO paboTy.
ObyuyatolleMycsi Heo6X0AMMO BHUMATENbHO O3HAKOMUTLCS C COAEPXKAHUEM Kypca Mo pabouyeit
nporpamMme amcumnamHel (Pr), nayums Bce pasgensl.
BbinncaTb, U3y4nTb MM CKayaTb U3 COOTBETCTBYHOLLEN paboyeli NporpaMMbl AVCUMMIMHI :
- CNMNCOK PEKOMEHAOBAHHOMN NNTEPaTYpbI;
HaMMeHOBaHWS NEKUMOHHBIX pa3aenos Kypca;
TEMbl NPAKTUYECKMX 3aHSATUN;
Ha3BaHus nabopaTopHbIX paboT;
Ha3BaHWs1 KypcoBOW paboThl;

PexkoMeHaauum K NEeKUMOHHbIM 3aHATUAM (TeopeTuyecKkomy Kypcy):
- nepep O4yepenHoW Nekuueid HeobxoaMMO MPOCMOTPETb MO KOHCMEKTY MaTepuan npeabiaylien nexuuu. Mpu
3aTpyAHEHUSX B BOCNPUATMM MaTepuana Hago obpaTUTbCA K OCHOBHbIM NWTEPATYPHbIM WUCTOYHMKAM, BK/KOYast
KOMIbIOTEPHYIO Bepcuto. Ecnn pasobpaTbcs B MaTepuane onsaTb He yAanoK Cb, 0bpatnTech K nekTopy no rpaduky
ero KOHCY/IbTauum nnu Ha npakTUYecknx 7 nabopaTtopHbIx 3aHATHSAX;
- XOTsl 6bl GErf0 03HAKOMUTLCS C COAEPXKAHMEM OYEPENHOM JIEKLMM MO OCHOBHBIM MCTOYHWKAM SMTEpaTypbl B
COOTBETCTBUM C pabouelt MporpamMMoi AUCLMT/IUHBI.

PekoMeHpaumnIk[InpakTnuyeckuMI3aHATUAM:

- [10 04epeaHOro NpakTUYECKOro 3aHSTHS MO KOHCMEKTY (Mu nuTepaType) NpopaboTaTb TEOPETUYECKUiA
MaTepuan, COOTBETCTBYIOLWNI TEMbI 3aHATUS;

- nepen NpeacTosWwmMM 3aHATUEM 03HAKOMUTLCS C OCHOBHBLIMM 3aZi@dyaMn U MTepaTypoi ;
- 00513aTENbHO UMETL PEKOMEHAYEMYIO IMTEPATYPY U COBCTBEHHLIV KaslbKynsiTop;
- B Hayasne 3aHATWUI 3adaTb NpenojaBaTento BOMPOCkl NO MaTepuany, Bbi3BaBLIEMY 3aTpyAHEHWS B €ro no-
HMMaHUM 1 OCBOEHMW NPU PELLIEHNM 3a[ad, 3aflaHHbIX 411 CAMOCTOSATENBHOIO PELLEHNS;
- UMETb NpU cebe KOHCMEKT NEKLMIA;
- MOMb3YACh Pa3daToOYHbIM MaTeEPUAsioM, BHUMATENBHO M3YUYNTb NOPSAOK UX 3aMOSIHEHNUS U 0POPMUTL B CO-
OTBETCTBUU C TPEBOBAHUSAMU, U3NTIOXKEHHBIMI B METOAMYECKMX YKA3aHWUSX MO BbIMOMHEHUIO NMPAKTUYECKUX paboT;
- MPOBECTM AENOBYIO Urpy, NOMb3ySCb METOANYECKUMM YKa3aHUAMU ;
- Ha 3aHSTUM JOBOAWTbL KaXkayto 3ajady [0 OKOHYATeSIbHOrO pelleHusi, B Clydae 3aTpyaHeHni obpallatbes
K npenoaaBaTento;
- BCE pacyeTHble BEMYMHBI AO/KHbI MMETL COOTBETCTBYIOLLYKO PasMEpHOCTb, a ¢opMa 3anncy pacyeToB
[O/MKHA UMETb BUA - CUMBOJIbI, YMCa, pe3ynbTaT. Takas dopMa 3anucu noMoXeT BaM 6bICTpo 0bHapyXwuTb He-
TOYHOCTb B pacyeTax W Noayy1Tb NpaBubHbIA pe3ynbTaT.

PexoMmeHpauumu k nabopatopHbiM pabotam:

- PYKOBOACTBOBaTbCS rpadpmkomM nabopatopHbix pabot PMA;

- HaKaHyHe nepef o4yepeaHoit paboToi Heo6X0AMMO MO KOHCMEKTY WIN B METOAMYECKMX YKa3aHUSX K pabo-
TE NPOCMOTPETb TEOPETUYECKUI MaTepuan paboThl;

- Ha NabopaTopHOM 3aHSITUK, BbIMOSIHMB BCE OMbiTbl M pacyeTbl, HEO6XOAMMO NMpPOaHaNIM3NPOBaTb OKOHYa-
TenbHble pe3ynbTaTbl M YbeamTcs B UX 4OCTOBEPHOCTY;

- 0bpaTuTb BHMMaHWe Ha odopMeHMe OTYeTa, B KOTOPOM AO/MKHbI NPUCYTCTBOBATh: Lefb paboThl, cxema
YCTaAHOBKW WM €e MaTeMaTnveckas Moaesib, XXypHan OMbITHbIX M pacYeTHbIX AaHHbIX, peann3aums B OnbITe U pac-
yeTax uenu pabotbl, HeobxoanMble rpaduryeckue 3aBUCMMOCTU (MpU UX HAMYUN) U UX aHann3, pesynbTaTtbl pabo-
Tbl U BbIBOAbI;

- NpY NOAroTOBKE K OTYETY PyKOBOACTBOBATHLCS BOMPOCAMM, MPUBEAEHHBIMU B METOAMYECKMX YKa3aHUSIX K
[laHHol paboTe, TecTaMmu Ha IBM.



PekoMeHpaLmMmn caMocTosATeNIbHOW paboTbl o6yyarowmxcs

- PYKOBOACTBOBATLCS rpacMKoM CaMOCTOsITENbHON paboTsl PM;

- BbIMONHATL BCE MNNaHOBbIE 3afaHNA, BblAaBaeMble rnpenogaBaTenieM Ans CaMOCTOATENbHOMO BbIMNOHEHUS,
pa3bupaTb Ha NPaKTUYECKMX 3aHATUSX, @ TaKKe KOHCYNbTaUMsX HEsSCHble BOMPOChI;

- UCNONb30BaTb TecTbl HA DBM ANns OCBOEHMS COOTBETCTBYIOLUMX pas3denoB AUCUMMIIMHLI, NMPaKTUYeCKuX 1
nabopaTopHbIX paboT (aya. 10-531);

- BbIMOMHATb KypcoByto paboTy HeobXxoanMo MCxoas M3 pekoMeHAOBaHHbIX CPOKOB MpenogaBaTeNnieM, Ho He
Mo3e, YeMm 3a 15 AHeN A0 OKOHYAHMSI CEMECTpA. STOT BPEMEHHON rpadMK COrnacyeTcsl C U3yYEHWEM Ha NpaKTu-
YeCKMX 3aHSATUSX MaTepuasnioM, BXOAAWMM B 3TW paboTbl, UTO NO3BOMISET CTYAEHTY BbICTPO OCBOMTL MaTepuan u
BbINO/IHUTL PaboTy;

- 3alliMTa KypcoBOoM paboTbl MO AUCLMIMIIMHE OCYLLIECTBIIAETCS Ha NMPAKTUYECKMX 3aHATUSIX

- NOAroTOBKA K TEKYLUEMY, MPOMEXYTOYHOMY U PYyBEXHOMY KOHTPO/IO, OCYLLEeCTBASETCS

Ha MPaKTUYECKMX 3aHATUSIX, @ TaKXKE MOC/E 3aHSATUIM CTyAeHTa B ayauTopumn 10-531 kadeapbl

«[Mb»;

- MOAroTOBKA K 3K3aMeHy MpoBOAUTCS MO BOMPOCaM TecTa BCEro Kypca ancumnnuHel (aya. 10-531).

Bce HesicHble MOMEHTbI (PUKCUPYIOTCS U BbIHOCATCS Ha MAAHOBYIO KOHCYNbTaUMIO C

npenoaasaTesneM.

Kputepum oueHkM 3HaHMi o6yyarowierocs:

Dk3aMeH B TecToBoM (opMe CTaBUTCA O0Oy4alolleMycs, BbIMOSHMUBLUEMY TECTOBbIE  BOMPOCHI
avcumnivHbl (OTMETKa «OT/IMYHO» — 91 % npaBusibHbIX OTBETOB, OTMETKA «XOpOWO» — 76 % NpaBW/bHbIX
OTBETOB, OTMETKA «YAOB/IETBOPUTENBHO» — Bosiee YeM Ha 61 % KaxxAabli), BbIMOHMBLLEMY MpaKTUYeckne paboTbl
N KypCOBYIO paboTy, NpeaycMOTPeHHbIE paboyeii NPorpamMMon ANCLMIIIAHBI.

PexkoMeHAaUMM NO BbINOJIHEHUIO KYPCOBOM paboThbl:

CTyneHTbl HanpasneHus noarotosku 20.03.01 Bcex dopM 0byyeHus 06513aHbl BbINOAHUTL KYpCoBYto paboTty
no aucumnimHe «be3onacHoOCTb Tpyaa».

OCHOBHbIe 3Tanbl paboTbl CTyAeHTa Ha KypcoBoOii paboToi :

1) noabop 1 n3yyeHue IMTepaTypbl U HOPMATVBHOMN JOKYMEHTaAUMK MO TeMe paboThl ;

2) HanucaHme paboTbl NO NPeAIOKEHHOMY MNAaHy;

3) odopmMeHne KypcoBon paboTsl B LIENIOM;

4) nNpoBepKa KypcoBoW paboThl M MOArOTOBKA K 3K3aMEHY .

1-biit 3Tan: Moa6op n nsyueHne nutepatypbl No

TeMe pabotbl. HaunHaTb paboTy Hy>xHO C noabopa

HEO6X0AMMOMN Hay4HOW NUTEpaTYpbl U HOPMATMBHOM AOKYMEHTALUMM MO COOTBETCTBYHOWEN TeMe. B nepsyio
o4yepenb, 3TO AO/MKHbI 6biTb YY4EBHUKM U ydyebHble nocobusi. Hago npuaepXunBaTbCs CNMCKa peEKOMEHAyeMOM
Kacheapoln nuTepaTypbl, Tak Kak OH COOTBETCTBYET MporpaMMe Kypca. Hapsay ¢ yuebHukamm npy HanmcaHum
KYpCOBOM paboTbl MOXHO MOJSb30BATLCA M NEPUOANYECKUMI U3AAHMSAMU, TaK Kak OHM HEobXoauMMbl Ans aHanusa
COBPEMEHHOIO COCTOSIHUS Borpoca. CMCOK OCHOBHOM WM AOMOSIHUTENbHOW JIUTEPATYPbl, PEKOMEHAOBAHHOM
kacdeapoi, npuBeaeH B Paboueli nporpaMMe Mo aucunnimHe «BT». Bca pekomeHayemast nutepaTypa UMEEeTCs B
HTB ArTY.

2-oi 3Tan: HanucaHue KypcoBoW pa6oTbl No npeanoXeHHon TeMe. Kypcosasi paboTa nueTcs Tex-
HMYECKUM $I3bIKOM, HE [OMYCKAeTCsl MCMOb30BaHME ObITOBbLIX peYeBbix 060POTOB, Pa3roBOPHOM peyn, a Takxe Ao-
C/IOBHOE MnepenncbiBaHMe MaTepuasa M3 NNTepaTypHbIX UCTOYHUKOB. O6s3aTenlbHbiM ABNSETCS UCNOIb30BaHWe Co-
BPEMEHHbIX aHA/IMTUYECKMX U CTAaTUCTUYECKMX MaTepuanoB, WHTEpHET-CalTOB MeXAyHapoAHbIX OpraHu3aumi
M KOMMaHUi u np. TeKCcToBasyacTbpaboTblA0/HKHACOAEPXKATbYETKMINM PA3BEPHYTLINOTBETHATEOPETUYECKUNI
Bornpoc. Mo Mepe HEOHXOAMMOCTU TEKCTOBbIVM MaTepuan AOMOSHSETCA rpacdmkamu, dopmynamm n Tabnmuamu. Lle-
NecoobpasHo nokasaTb 0COBEHHOCTY TOMO MM MHOTO SIBJIEHMSI B COBPEMEHHbBIX YCIOBUSIX (4J1s1 3TOr0 UCTONb3ynTe
CTaTbl U3 NEpUOAMYECKUX M3aaHui). OBbeM TEKCTOBOW 4YacTM KypcOBOM paboTbl AO/MKEH 3aHMMaTb He MeHee
40 cTpaHuu.

3-uii 3Tan: OdopmneHmne KypcoBou pabortbl. Kypcosasi pabota gomkHa 6biTb 0dopMneHa B COOTBET-
cTBuM C npukazoM N2 242 ot 16.12.2020 r. «MPABWUJTA odopMneHns NMCbMEHHbIX paboT obyuatowmxcs ans
TEXHUYECKMX HANPaB/IEHWUI NMOArOTOBKM».

Homep BapuaHTa Ansi BbINOSIHEHMS KYPCOBOM paboThl paBeH NOpPSiAKOBOMY HOMEpY 3a4ETHON BEAOMOCTH .

4-biii 31an: MpoBepKa KypcoBoi paboTbl M AONYCK K 3K3aMeHY. BbinonHeHHas paboTa oTMevaeTcs B
JekaHaTe 1 cgaeTcs Ha kadenpy «IMb>» npenogasatento. K ak3aMeHy CTyAeHT AO/MKEH OCBOUTb BCE TEMbI NPO-
rpamMmbl Kypca. lNpuMepHbIM NepeyeHb BOMPOCOB K 3K3aMeHy npeactaBneH B Paboueit nporpamMme ANCLUMMUHBI
«BT». JK3aMeHaUMOHHbIA BuneT cofepXuT 3 BOMpoca Mo TeMaM Kypca, Ha KOTopble CTYAEHT AOMKEH OTBETUTL.
MocKosbKY TEMbI AUCUMMIMHBI B3aMMOCBS3aHbl, CTYAEHT A0/MKEH ObiTb FOTOB M K OTBETY Ha COMpPsKEHHbIE N ApY-
rme AONOJSHUTENbHbIE BOMPOChI. M03TOMY Npu NOArOTOBKE K 3K3aMeHY TLUATENbHO NpopaboTanTe NEKUMOHHBIA U
y4yebHbI MaTepuan U, eCiv BO3HMKAIOT Kakue-nmbo 3aTpyaHeHUsl, — 06paTUTECh 3a KOHCYNbTalMeEN K npenoaasa-
Teno (M caenatb 3TO HYXKHO A0 PY6EXHOro KOHTPOs).




KYPC JIEKLIMA
AnCcUMNInHbI «Bbe3onacHoCTb Tpyaa»

TEMA JIEKLUMN N2 1: «OBLUME TPEBOBAHNSA BE3OINMACHOCTU TPYAA NPU PASPABOTKE. CO3[AAHUAN
11 SKCIMJTYATALMU NPOU3BOACTB U OBOPYJOBAHUA »

Bonpocbi nekymnn:

1. be3onacHOCTb MPOM3BOACTB Ha CTaAMsIX CO34aHWUs M 3KCMyaTauuM NpoM3BOACTBA, NpU pa3paboTke TEXHOMOMM-
YeCcKOoro MpoLecca, NPOEKTHOM AOKYMEHTALMM, TEXHUYECKMX YC/IOBUA M AOKYMEHTALWUM, BbIGOPE U U3rOTOB/IEHUM
HaZIEXHbIX BUAOB 060PYAOBaHNSA, CPEACTB KOHTPOJIS, YNPAB/IEHMS] U NMPOTUBOABAPUIAHON 3aLLUTI.

2. Obwme TpeboBaHUs K BbIBOPY M KOHCTpyMpoBaHMIO 0b6opyaoBaHus; TpeboBaHus obecrneveHnst 6e3onacHOCTH
060py0oBaHMs: M3HOC 06OPYAOBaHUSA, ero BAMSHME Ha 6e30MacHOCTb Tpyada: 3alMTHbIE YCTpoicTBa (CpeacTsa
3aLUMThI) MPON3BOACTBEHHOIO 060PYAOBAHMS.

BBEJJEHUE

OnacHbIM NPOV3BOACTBEHHBIM (haKTOPOM Ha3bIBAETCS TaKOW NMPOWU3BOACTBEHHbIA (DaKTOp, BO3AEMCTBUE KO-
TOPOro NpUBOAUT K TPaBMe WK APYroMy pe3KOMy YXyALIEHWIO 340POBbS.

BpeaHbiM Npou3BOACTBEHHbIM (DaKTOPOM HA3bIBAETCS TakoW MPOU3BOACTBEHHbIN (hakTop, BO3AENCTBUE KO-
TOPOro Ha paboTaloLEro B ONPEAENEHHbIX YCIIOBUAX MPUBOAUT K 3aD0MEBAHMIO UMM CHUXKEHMIO TPYAOCNOCO6HO-
cTu.

K onacHbiM hakTopaM OTHOCATCS: OTKpbITble TOKOBEAyLMe YacTh obopyaoBaHus, ABUXKYLUMECS YacTh Ma-
LUMH U MEXaHU3MOB, pacKaneHHbIe YacTh MallnH U MEXaHWU3MOB, pacKasieHHble Tena, BO3MOXHOCTb NajeHusi C Bbl-
COTbl CaMOro paboTatoLLEero UM MHCTPYMEHTOB, Hanume EMKOCTEN CO OKaTbIMU M BPeAHbIMU BELLECTBAMM .

K BpeaHbiM hakTopaM OTHOCATCH: BpedHble NMpuUMecH B BO3Ayxe, HebnaronpusiTHble MeTeoposiormyeckue
YCNoBuSl, lyuncras Tensnora, HeAoCTaToOuHOe OCBELUeHWe, BUbpaums, LyM, UOHU3UPYIOLLME U3MyYEHUs, 3M1EeKTPO-
MarHuTHbIE NONS, Hasmume BpeaHbIX MUKPOOPraHU3MOB UM HAaCEKOMBbIX.

Me>xay onacHbIMM U BpegHbIMM (hakTopaMu YacTo Henb3s NPOBEeCTU YepTy.

HecyacTHbIii crlyyaii Ha NPOW3BOACTBE — C/lyYail BO3AEMCTBMS Ha paboTatowero onacHoro Npou3BOACTBEH-
HOro chakTopa npy BbIMOAHEHUN TPYAOBbIX 06S3aHHOCTEN.

Bo3aeicTBue Ha YenoBeka BpeAHOro NPOM3BOACTBEHHOMO (hakTopa MOXET NPUBECTU K MPOdECCUOHANBHOMY
3aboneBaHuio (CMNMKO3 Y LWAxXTEpa) BCTpevalowmecs TobKO Ha NPOM3BOACTBE, @ OCTPOe pacnepatopHoe 3abone-
BaHWE MOXET BO3HWMKHYTb M3-3a HEBGMaronpusiTHbIX METEOPOSIOrMYECKUX YCIOBUIA, Kak Ha NMpPOU3BOACTBE, Tak U B
6bITy.

Pe3ynbTaToM HECYacTHOro cry4vas SIBASIETCS TpaBMa — HapyLEHWEe aHaTOMUYEeCcKoM LenoCTHOCTM U husno-
NOrNYECcKUX PYHKUMI YenoBeka.

Mo Npv3HaKkaM B3aMMOAENCTBUSA C YENIOBEKOM (hakTopbl aenstcs Ha 3 rpynnbl (TOCT 12.0.003-2015):

- aKTUBHbIE;

- NacCUBHbIE;

- NMaCCMBHO — aKTUBHbIE.

K aKTWBHbIM OTHOCHATCA:

a) MexaHu4yeckne (akTopbl, XapaKTepu3yoWmnecs KMHETUYECKOW 1 NOTEHUMaNbHOW aHepruei u

MexaHuye-

CKMM BIMSIHUEM Ha YenoBeka (KMHETUYECKasi SHeprus ABMXKYLUMXCS YacTel U MEXaHW3MOB, MOTeHUManbHas
3HEpP-TUS TeN v NofaeN, HaxoasaLWMXCS Ha BbICOTE, BUOPaLWMK, YCKOPEHUS, LWYMbI);

6) Tepmmyeckue akTopbl, XapakTepusylowmecs TEMIoBOW 3Hepruer (t HarpeTbiX Ten W OXIaXAEHHBIX
npeaMeToB, t OTKPLITOrO OrHSl, MoXapa, XMM. peakLuuin);

B) 3N1eKTpUYeckme hakTopbl (3NEKTPUYECKUI TOK, CTAaTUYECKOE 3MIEKTPUYECTBO, MOHU3NPYIOLLME
N3Ny4yeHns, aNeKTpuYecKoe none);

r) xuMnyeckue dakTopbl (eakue, aA0BUTbIE, B3PbIBOOMACHbLIE BELLECTBA);

n) bronornyeckue akTopbl (MMKPO- ¥ MaKpoOpraH13Mbl, MPOAYKTbI XKU3HEAESTENbHOCTM NIoAen);

e) ncuxodusnonornyeckme (yTomneHue, CTpecc).

K naccuBHbIM OTHOCSATCS hakTopbl (KOPPO3UsSi MeTanna, Hakunb, HeAOCTaTOYHAs NMPOYHOCTb KOHCTPYKLWI).

K aKkTMBHO — MAaCCMBHOM rpynne OTHOCATCA (DaKTOPbl, aKTUBU3UPYIOLLMECS 3@ CYET SHEPrUM, HOCUTENEM




TpeboBaHnsa 6e30MacHOCTH K NPON3BO4CTBEHHOMY 060pyAOBaHNIO

TpeboBaHus Kk 6e30nacHOCT NPON3BOACTBEHHOrO 060PYyAOBaHMS M MPOM3BOACTBEHHbBIX NMPOLECCOB YCTaHOB-
NeHbl B cucTeMe cTaHaapToB 6esonacHoctv Tpyda (TOCT 12.2.003-91, FOCT 12.2.049-80, NOCT 12.2.061-81,
MOCT 12.2.064-81 1 ap.), a TakxKe B CTpouUTENbHbIX HOpMax U npasuniax (CHull).

[ns Toro, utobbl obecneunTb 6€30MacHOCTb YenoBeKa, HaaeXHOCTb M yA0BCTBO 3KCMTyaTaumm Npov3BOACT-
BEHHOro 060pyaoBaHmns HeobxoamMMo:

- obecneunBatb 6e€30nacHOCTb paboTarolMX NMpY MOHTaXKe, BBOAE B 3KCMyaTaUMo M 3KCnyataumm obopy-
[0BaHuWA (KaK B CJly4ae ero aBTOHOMHOMO MCMOJIb30BaHMs, TaK U B COCTaBE TEXHOIOMMYECKMX KOMIMEKCOB);

- MCMONb30BaTb OpraHbl ynpaefieHMs n oTtobpaxkeHns MHMOpPMauMKn, COOTBETCTBYIOLME IProMeTpUHecKnM
TpeboBaHUsM 1 PacrofioXKeHHble TaknM obpa3oM, YTO6bl He Bbi3blBaTb MOBLILEHHYIO YTOM/ISIEMOCTb M HEraTMBHO
MCUXOJIOrMYECKOEe BO3AENCTBUE;

- WCNONb30BaTb CUCTEMY YynpasfeHust obopyaoBaHueM, obecrnedvBalollylo HagexHoe n 6He3onacHoe ee
(byHKUMOHMPOBaHME Ha BCEX peXmMax paboTbl M MpY BCEX BHELIHWX BO3AEACTBUSIX B YC/IOBMSIX SKCM/lyaTauum
0bopynoBaHus.

HapexHocTb (BEPOATHOCTb HapylleHWsi HopMasibHOM paboTbl) 060pyAOBaHUS obecreymBaeTcs BbIGOPOM
MPOYHbIX KOHCTPYKTUBHbIX 3IEMEHTOB, 6€30MacHbIX NapaMeTpoB paboumnx MPOLIECCOB U KOHCTPYKTMBHBIX PELLEHMIA,
a Takke MCNoNb30BaHWEM KOHTPOJSIbHO-U3MEPUTENbHBIX NPMOBOPOB, pPerynsaTopoB, aBTOMATUKM M CPEACTB 3alUMTbl
noaen.

KoHTposb yyeTa TpeboBaHMI 6€30MacHOCTM B JOKYMEHTALMM Ha NPOEKTUPOBAHME HOBbIX MALLIWH U TEXHOJIO-
riA MPOU3BOANTCA NMPUW €€ 3KCMEPTU3E, KOTopas NpoBoanTcs MuHTpyaa Pd ¢ yyactmem CaHanuaeMHaasopa PO u
HE3aBMCMMbIX OBLLECTBEHHbIX OpraHM3aUui Kak Ha 3Tane MPOEKTUPOBaHUS, Tak U nepeqd NpPoM3BOACTBOM U BHeE-
ApeHneM HoBOro 060pyaoBaHUS MM TEXHOOMMYECKMUX MPOLIECCOB.

be3zonacHocTp 060pyAoOBaHNsT M TEXHOJIOMMYECKHNX NMPOLECCOB

HopmaTueHbIM gokyMeHTOM «[OCT 12.2.003-2015 CCBT. O6opyaoBaHue npoussoacTBeHHoe. Oblime
Tpebo-BaHnsa 6e30MacHOCTM» YCTaHOBMEHO, YTO 6e30nacHOCTb obecneunBaeTcs:

BbIbOpoM 6onee 6e3onacHoro o60pyaoBaHus;

NpYMEeHEeHNeM B KOHCTPYKUMM CPEACTB 3aluMTbl, MeXxaHu3auuu, aBToMatu3auum u AMCTaHUMOHHOMO

ynpaBneHus;

COB/IIOIEHNEM 3PrOHOMUYECKMX TPESOBAHUIA.

Ob6opyaoBaHne A0MKHO 6biTb 6€30MacHbIM Kak NMpy HOpMasbHbIX YC/IOBUSIX, Tak M NMpW BO3AENCTBUN pa3
NYHBIX (DAKTOPOB OKpYXKatoLlein cpedbl (BbICOKMX M HU3KMX TEMMEpATYP U BNAXHOCTU BO3[AyXa, arpPeCCUBHbIX
Be-LLECTB, MMKPOOPraHN3MOB, rPUOKOB, COJTHEYHOW paavauumn 1 ap.).

Ncnonb3yemoe o6opynoBaHMe He AO/MKHO 3arpsi3HATb OKPYXXatoLLyto NPUPOAHYIO Cpeay Bbiwe
YCTaHOBJIEH HbIX HOPM, BbITb MOXapo- 1 B3pbIBOH6E30NACHbIM.

TpeboBaHus K NpoM3BOACTBEHHOMY 060pyAOBaHMIO, obecneumBatowme ero 6esonacHyto aKCnyaTaumio, on-
peneneHbl nonoxeHveM «MOT P 0-14000-002-98. ObecneveHne He3onacHOCTM NPoOn3BOACTBEHHOro obopyaoBsa-
HUSI».

be3onacHOCTb NpoM3BOACTBEHHbIX MPOLIECCOB onpeaensieTcs B cooTBeTcTBuMM € «[OCT 12.3.002-2014
CCBT. Mpouecchl npon3BoAcTBeHHbIE. ObLne TpeboBaHNs 6e30nacHOCTU» U 0becneynBaeTcs:

6e30MacHOCTbIO NPON3BOACTBEHHOIrO 060pyAOBaHNS ;

BblbopoM 6onee 6e30MacHOro TeXHOMOrM4eckoro npouecca;

yCTpaHeHneM HenocpeacTBEHHOro KOHTakTa paboTarowmx C UCXOAHbIMX MaTepuanamm, 3aroToBkamu, nosy-
(habpukatamu, roToBoM NPOAYKUMEN 1 OTXOAAMW NMPOM3BOACTBA, OKA3biBalOLMMKN BpEAHOE AENCTBUE;

BbIGOPOM MPON3BOACTBEHHON MJIOLLAAKM U MPOU3BOACTBEHHbIX MOMELLEHWIA;

NpYMeHeHNeM CpeacTB 3alunTbl paboTatowmx;

npogeccnoHanbHbIM 0TOOPOM, UHCTPYKTUPOBAHUEM, OBYUYEHMEM M NMPOBEPKOMN 3HAHWUIA MO OXpaHe TpyAaa.

besonacHocTb Ao/mkHa obecneumBaTbCs YXKe Ha CTaausaX COCTaBfIEHMSI TEXHUUECKOrO 3afaHus, npyu npoek
TUpPOBaHUM 1 pa3paboTke NpoekTa.

Heobxoaumo obecneunBaTtb repmetvsaumio 060pyaoBaHWs, MPUMEHEHWE [AUCTAHLMOHHOIO YrpaBneHus,
CUCTEM KOHTPOJSA M NpeaynpeXxaatoLleil CUrHanmsaumm npy BO3HUKHOBEHUM OMacHbIX CUTYaLWNA .

Mpon3BOACTBEHHbIE NMPOLECCh AOMKHbI 6bITb NMOXapo- U B3pbiBO6E30MacHbl, He AOMKHbI 3arPs3HSATb
OKpY->KaloLyto NPUPOAHYIO Cpeay.

Mpn HeobxoaMMoCTN NpeabsBAAIOTCA AOMOSIHUTENbHbIE TpeboBaHMS K NepcoHany: No BO3pacTy;
MeULMH-CKOMY OCMOTpY; 0bydeHuto 1 ap.

HeobxoaMMo npu npousBOACTBE PaboT, OCOBEHHO MOBLILLEHHOM OMAcHOCTM, YYWUTbIBaTb M TpeboBaHWs
«[OCT 12.2.012-2013 CCBT. MpucriocobrnieHnst no obecneyeHmto 6e30nacHoro Npou3BoACTBa paboTs, ornpeaensito-Luii
TpeboBaHWs K HAaCTU/1aM, OrpaXKAeHUsM, NecTHULAM u ap.



IMnaunpoBanne pabor No TEXHNYECKOMY OOCTYIKNBAHMNIO U PEMOHTY

TvnoBas cncTeMa He MOXeT BbiTb OCyLecTB/ieHa 6e3 NnaHMpoBaHUS :

e3arpy3kun ob6opyaoBaHus, T. €. pexnMa paboTbl (CMEHHOCTM) KaXKAOro CTaHka (MalMHbl) M UCMOJSIb30BaHMS
KaneHaapHoro n 3ddekTnBHOro ¢oHaa BpeMeHu paboTbl, 06YCNOBIMBAEMbIX MPOW3BOCTBEHHON MPOrpamMMoN
npeanpusiTus;

¢06beMOB paboT MO TEXHUYECKOMY OBCITYXXMBaHUIO M peMOHTY 06opyaoBaHMsl, onpeaensemMblX ero Ucrosb-
30BaHMeM, € pa3buBkoii no ucnonHutensm (LIP6 n KPB, PMU, CP3 u ap.);

erpoctoeB 060pyA0BaHMS B CBSA3M C PEMOHTOM M TEXHUYECKUM 0B6CTyXKMBaHUEM;

¢ TPYZAOEMKOCTU NS1IaHnpyeMbiXx 06bemMoB paboT;

eUNCNIEHHOCTM paboumnx, Heo6XoAMMON ANS BbIMOSIHEHUS NAHUPYEMbIX 06bEMOB paboT;

epaboyeMy He NpucTynaTb K paboTe Ha HeEMCrpaBHOM 060pyAOBaHUN ;

eCTPOro BbIMOJHATb MHCTPYKLMIO MO YXO/y M 3KCMyaTtauun 0bopyaoBaHUsl U HE MpPEBbILLATh PEXMMbI pe3a -
HWS, YKa3aHHble B KapTe TEXHOI0rM4Yeckoro npoLecca.

Mpu yueTe aBapuit cTaHkoB ¢ YMY cneayeT yunTbiBaTb CneUnduKy paboTbl 3NIEKTPOHHBLIX CUCTEM YrpaBIe-
HMS. BbIxoa U3 CTPOSi KAKOro-IM60 3MEKTPOHHOIO 3/IEMEHTA CUCTEMBI YIPaB/IEHNS aBapyel HE CUNTAETCS .

YacToTa BbIX0[a M3 CTPOS 3/IEKTPOHHbIX 3NIEMEHTOB ONPEAENSETCS CIOXHOCTBbIO CXEMbl U KOHCTPYKTUBHBLIMU
0COBEHHOCTSIMM CUCTEMbI yNpaBieHnss u obblYHO 3afaeTcs B MAcnoOpTHbLIX AAHHbIX Ha CUCTEMY B BUAE CpegHero
BpeMeHM HapaboTKM Ha OTKas.

OCHOBHbIE TPEBOBAHWNSA BE3OINACHOCTU K NTPON3BO4CTBEHHOMY OBOPY/JOBAHUIO

OcHoBHbIMM TpeboBaHMAMM 6e30NacHOCTUN, NPeabSABASEMbIMA K KOHCTPYKLMW MalMH M MEXAHM3MOB, SIBS-
toTca: 6e30NacHOCTb A4N15 340POBbS M XU3HM YenioBeKa, HaAEXHOCTb, yA06CcTBO akcnnyaTaunn. Obwme TpeboBaHms
6e30MacHOCTN K NpON3BOACTBEHHOMY 060pyaoBaHuto yctaHosneHbl TOCT 12.2.003—2015. Ux BbinonHeHWe aenaet
MaLLMHbI U MeXaHW3Mbl 6e30MacHbIMM He TOMbKO MpW 3KCMyaTauum, HO U NpU MOHTaXe, peMoHTe, TPaHCMopTUpO-
BaHMM W XpaHeHun. CornacHO 3TOMYy CTaHaapTy 6e30macHOCTb MpPOM3BOACTBEHHOrO 060pyaoOBaHMS  AO/HKHA
obec-neunBaTbCs:

- BbI6OPOM MPUHLMMOB [IENCTBISI, KOHCTPYKTUBHBIX CXEM, 6E30MacHbIX 3/IEMEHTOB KOHCTPYKLIMW U T. .

- NPUMEHEHMEM B KOHCTPYKLIMM CPEACTB MEXaHM3aumm, aBToMaTn3aumMmn  ANCTaHUMOHHOMO YNpaBneHus ;

- NPUMEHEHMEM B KOHCTPYKLMW CPEACTB 3alUMThI;

- BbIMOJIHEHWEM 3PrOHOMUYECKMX TPEBGOBaHWUI ;

- BKJIIOYEHNEM TpeboBaHWUI 6E30MACHOCTU B TEXHMYUECKYIO IOKYMEHTALMIO MO MOHTaXy, 3KCnJlyataumu, pe
MOHTY, TPaHCMOPTUPOBAHWUIO N XPAHEHWIO;

- NPUMEHEHMEM B KOHCTPYKLIMM COOTBETCTBYIOLLMX MaTepuasos.

BbINosiHEHWE yKa3aHHbIX Tpe6OBaHWUIA B MOSIHOM 06bEME BO3MOXHO /WLLbL B TOM C/y4Yae, KOraa ux y4eT npo
W3BOAMTCS Ha 3Tarne NpOeKTUPOBaHMsi. [O3TOMYy Y Hac B CTpaHe MpPUHSAT COOTBETCTBYIOLMIA MOPSAOK
MOCTaHOBKM MPOAYKLMM Ha NPOMU3BOACTBO, B COOTBETCTBMUM C KOTOPLIM BO BCEX BUAAX NPOEKTHOW AOKYMEHTaLMM
AOKHbI 6bITb NpeaycMoTpeHbl TpeboBaHus 6e3onacHocT. OHWM coaepXkaTcs B CrneuvanbHOM pasgene
TEXHUYECKOrO 3aflaHusl, TEXHUYECKMX YC/TIOBUM U CTAaHAAPTOB Ha BbinyckaeMoe obopyaoBaHue (TOCT P
15.301-2016).

DneKTponpuBOA MPU HAIMUYMM €ro B arperaTe AOHKEH BbIMOMHSATLCA C yUeToM «[paBuni YCTPOUCTBA 3MeK-
TPUYECKUX YCTAHOBOK». Mpu Mcnonb3oBaHum paboumnx Ten, pabotalowmx noa AaBleHUeM, He paBHOM aTMocdep-
HOMY, [IO/DKHbI cobroaaThes «lpaBuna yCTpoMCTBa U 6e30MacHON 3KCrylyaTaummn CocyaoB, paboTatolmx noa AaB-
neHnem» ocroptexHaasopa. [Ana 6e3onacHoOro nogbemMa W MNepeaBudKeHust y3/0B W arperaToB MpU MOHTaxe,
JEe-MOHTQXE W PEMOHTE OTAENbHbIE KPyMHOrabapuTHbE YacTVM MallMH [O/DKHbI UMETH CrielMasibHble YCTPOMCTBA
(neTnu, nanobl 1 Ap.), KOTOpbIE pacnosaraloT C YY4eTOM MOJIOKEHMS LeHTpa Macc rpysa.

Ha aTane npoekTMpoBaHWs BCe yKa3aHHbIE YCTPOWCTBA WM Y3/ibl PACcCUMUTLIBAIOT Ha MPOYHOCTb C YUYETOM UX
XKECTKOCTM W BuMAA BO3AEMCTBYIOLIMX HArpy3oK (CTaTuyeckue, AnHamm4yeckue). Mpu 3ToM 60MbLIYI0 posib UIpaeT
MpaBW/bHbIM BbIGOP 3amnaca NpoO4YHOCTU. Ero 3HaueHus 3aBUCAT OT YCIOBMA 3KCMUlyaTauuu, Hanmuusi npu
paboTe MalWH YCTANOCTHBIX HANPSHKEHWUIM U psiga ApyrvX (akTopoB.

BbI60p KOHCTPYKUMOHHbIX MaTep1asioB MalMH M MEXaHU3MOB TaKXKe MPOM3BOANTCS C yYETOM MOTEHUMASIbHO
BO3MOXHbIX ONacHbIX W BpeaHbiX dakTopoB. B obopyaoBaHun ans nNpowsBOACTB, MAe BO3MOXHO 06pa3oBaHue
B3PbIBOOMACHbIX Cpefl, He AO/MKHbI NCMOSIb30BaTbCA UCKpsLMe MaTepuasbl. O6bl4YHbIE KOHCTPYKLMOHHbIE MaTepua-
Nbl HE AO/MKHbI MCMONb30BaTbCs B YCTAHOBKaxX, paboTalowwmx noj AaBNEHMEM, Ha arpeccMBHbIX pabounx Tenax uam
B yC10BMAX 0C060 HM3KMX TeMnepaTyp. Bolbop B kayecTBe KOHCTPYKUMOHHBIX NMOXApOOnacHbIX Matepuanos (Ha-
npvMep, MarHms) co3gaet bonbLlume. COXKHOCTM Ha 3Tane Kak aKCn/yaTtaumm, Tak U M3rotosrieHns 060pyaoBaHus.

MprMeHeHne B KOHCTPYKUMSAX MaluMH CPeACTB MexaHu3auuu 1 aBToMaTm3auum yrnpasneHus no3BONseT pes-
KO CHWM3WUTb TpaBMaTu3M. LLInpokoe npuMeHeHne B MaMHOCTPOEHWUM MONYUMAN CTaHKN C YMCNIOBLIM MPOrpaMMHbIM
ynpasneHunem (Yr1y), rae 4yenosek BbIMNOSHAET Anwb QYHKUMM HanagumMka uim peMoHTHMKA. B Ky3HeuHonpeccoBom
060pyaoBaHMM KPOME Takoro poa CUCTEM WUCMOSb3YIOT CreLMasbHbIE MEXaHU3MPOBAHHbIE YCTPOWCTBA (MaHWMysi-
TOpbI) ANS YAQNEHUS OTLITAaMMNOBAHHBIX AeTaNel U3 MaTpuLbl WTaMna.
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MprMeHeHne B KOHCTPYKLMM MalMH CPeACTB 3aliMTbl — OAHO M3 OCHOBHbIX B HacTosILLee BpeMs Harnpasne-
HUMA Mo obecrieyeHnto H6e3onacHOCTM 06opyaoBaHUs. B HEM MCMONb3ylOT orpaxzarowme, nNpeaoxXpaHuTeNbHbIE U
TOPMO3HbIE CPeACTBa 3alUMThbl, CPeACTBA aBTOMAaTMYECKOro KOHTPOS M CUrHanm3aumm, a Takke 3Hakv 6e3onacHo-
CTU W OUCTaHUMOHHOE YyrpasfieHune.

O6bwmmn TpeboBaHMsIMKU, MpeabsBASeMbIMA K CPeaCTBaM 3aliUTbl, SABASKOTCA: UCKIKOYEHWE BepOSITHOCTU
BO3AEWNCTBUSI OMACHbIX M CHWDKEHWE BO3AEMCTBUS BPEAHbIX MPOM3BOACTBEHHbLIX (haKTOpOB Ha paboTalolmx, yyer
WMHAMBMAYANbHbIX 0COH6EHHOCTEN 060pYAOBaHUS, UHCTPYMEHTA, MPUCTOCOBNEHNIA UM TEXHONIOMMYECKUX MPOLEC-
COB,: AJ151 KOTOPbIX OHM NpeaHa3HaYeHbl; HAAEXKHOCTb, MPOYHOCTb, YAOOCTBO 06CNYXXMBAHUS MALLMH U MEXaHU3MOB
B LIeSIOM, BK/IIOYas CPeACTBa 3alumnThl.

PaccMOTpyM oTAenbHble BUAbl CPpeACTB 3awwmThbl 601ee nogpobHo.

OrpaauTesnbHble YCTPOMCTBA — KIacC CPEACTB 3allyWThl, NMPENSTCTBYIOWMX NONaAaHUI0 YeloBEKa B OMacHyto
30Hy. OrpaguTenbHble YCTPOWCTBA NPUMEHSIIOT AN M30/ISLUMM CUCTEM MPUBOAA MalMH M arperaToB, 30HbI 0bpa-
6OTKM 3aroTOBOK Ha CTaHKax, Mpeccax, LTaMnax, OrojieHHbIX TOKOBEAYLUMX YacTeN, 30H MHTEHCMBHBIX U3JTyUYEHUI
(TEnNoBbIX, 3NEKTPOMArHUTHBIX, MOHU3UPYIOLLMX), 30H BbIAENEHWS] BPEOHOCTEN, 3arpsA3HAIOLLMX BO3AYLLIHYIO cpeay,
n 1. n. OrpaxgaloT Talke paboume 30HbI, pacrnonoXeHHble Ha BbicoTe (fieca n T. n.). KOHCTPYKTUBHbIE peLueHus
OrpaanTeNbHbIX YCTPOWUCTB BECbMA MHOr006pasHbl. OHU 3aBUCAT OT BMUAa 060pyAoBaHuMsi, PacrofIoXeEHMS YesloBeKa
B pabouelt 30He, cneundmrKn OnacHbIX U BpeaHbiX (hakTopoB, COMPOBOXAAILMX TEXHOMOMMYECKMIA NpoLecc. B co-
otBetcTBuM ¢ MOCT 12.4.125—83, KnaccmduumpylowmmM cpeacTBa 3alumMTbl OT MEXaHWMYECKOro TpaBMUMPOBAHUS, Or-
paauTenbHble YCTPOMCTBA MOAPA3AENsoT: MO KOHCTPYKTUBHOMY WCTIONHEHMIO — Ha KOXYXW, ABEpUbI, WMUTbI, KO-
3bIpbKW, NAaHKK, 6apbepbl U 3KpaHbl; NO CNOCoby MX M3rOTOBNEHMSI — Ha CMJIOWHbIE, HecnlowHble (nepdopupo-
BaHHble, CceTyaTble, peleTyaTblie) n KOMOMHMPOBaHHbIE; NO CMOCOBY MX YCTAaHOBKM — Ha CTauMOHApHble U nepe-
ABVXKHbIE.

MepeHOoCHbIE OrpaXaeHNs ABNSIOTCS BPeMEHHbIMU. VX MCNOb3yloT NPW PEMOHTHBLIX M HanaAouHbIX paboTax
AN 3alWTbl OT C/Ty4alHbIX MPUKOCHOBEHMI K TOKOBEAYLUMM YacTsIM, @ TakKe OT MEXaHWYECKUX TPaBM U OXOroB.
KpoMe Toro, Mx NpUMEHSIIOT Ha MOCTOSHHBIX Paboumx MecTax CBApLUMKOB [1S 3alUMThl OKPY)XatoLLMX OT BO3AEWCT -
BUS 3MIEKTPUYECKON YU U yNbTPadUONETOBLIX M3yUYEeHMA (CBApPOYHbIE MOCTbI). BbIMOHAOTCA OHM Yallle BCEro B
BUZE LUMTOB BbICOTOM 1,7 M.

KOHCTpyKUMS 1M MaTepuan orpaxxaalowmx YCTPOMCTB ONpeaenstoTcs 0Co6eHHOCTAMM 060pyaOBaHNS U Tex-
HOMIOrMYecKoro npouecca B LesioM. OrpaXaeHns BbINOMHSIOT B BUAE CBapHbIX M JINTbIX KOXYXOB, PELUETOK, CETOK
Ha )XeCTKOM KapKace, a Takxe B BMAE XKEeCTKMX CMOLWHbIX WUTOB (LMTKOB, SKPaHOB).

Pa3mepbl fiueeK B CeTHaTOM M peLleTyaToM orpaxaeHunm onpegensoTtces B cootBetcteum FOCT 12.2.062—81.

B kauecTBe MaTepuana orpaKaeHUn UCNosb3yOT METabl, NiacTMacchl, AepeBo. Mpu HeobXxoaMMOoCTH Ha-
6ntofeHNs 3a paboyein 30HOW, KPOME CETOK W PELLETOK, MPUMEHSIIOT CMJIOLWHbIE OrpaauTesNibHbIE YCTPOMCTBA M3
NMpo3payHbIX MaTepuanos (oprcrekna, Tpuniekca u T. A.).

UTobbl BblAEPXKMBATL HArpy3ku OT OT/IETAOLMX Npu 06paboTke YacTvl, U CydaliHble Bo3aencTBus obcny-
XKMBAIOLLErO NepcoHana, orpaxaeHns A0mKHbI 6biTb AOCTAaTOYHO NMPOYHBLIMMA U XOPOLIO KPEnuUTbC K (PyHAAMEHTY
WM Y4acTsM MallmHbl. MMpy pacyeTe Ha MPOYHOCTb OrpaXKAEHU MaliMH W arperaToB A/ 06paboTkM METasIoB U
JAepeBa HeobxoaMMO yunTbiBaTb BO3MOXHOCTb BblIETA M yaapa 06 orpaxaeHne obpabaTbiBaeMbiX 3aroTOBOK.

PacueT orpa)kaeHui TMna 3KpaHOB, MpeAHasHAY€eHHbIX A4J1S 3alUMTbl OT TEM/OBbIX, 3/1EKTPOMArHUTHBIX, 1O-
HU3MPYIOLLMX U3MYYEHWI, @ TaKOKE OT 3BYKOBbIX U Y/IbTPA3BYKOBbIX KOniebaHuiA, BEAETCS MO CrieumasnbHbIM METOAN-
kaM. OCHOBOI pacyeTa SIBNSieTCs obecrneyeHne ocnabneHmst U3y4eHnin 4o AoMNyCTUMbIX COOTBETCTBYHOLMMU CaHM -
TapHbIMW HOPMaMW Npeaesos.

BIOKMPOBOYHbIE YCTPOWUCTBA MO MPUHLMMY AENCTBUS NOAPA3AENSIOT Ha MEXAHUYECKME,, SNIEKTPOHHbBIE, 3/eK-
TpUYeckne, 3NeKTPOMarHWTHble, MHEBMaTUYeckne, rmapaBanveckme, OnTUYEeCcKUe, MarHMTHbIE M KOMOMHUPOBAH-
Hble.

OrpaHnYmMTEeNbHbIE YCTPOMCTBA MO KOHCTPYKTUBHOMY WMCMOJSIHEHMIO NOAPA3AenstoT Ha MydTbl, WTUGTLI, Kna-
MaHbl, LWMNOHKM, MeMBpaHbl, NMPY>XWHbI, CUIb(OHBI 1 WabbI.

B/IOKMPOBOYHbIE YCTPOWCTBA MPENSTCTBYIOT MPOHUKHOBEHWIO YESIOBEKA B OMacHylo 30HY /IM60 Ha BpeMms
npebbiBaHUS €ro B 3TON 30HE YCTPAHSIIOT ONacHbI (akTop.

OcobeHHO 60bLLOe 3HaUYeHMe 3TOT BUA CPeACTB 3alumTbl UMEET Ha paboynx MecTax arperaTtos U MallWH, He
VMEIOLMX OrPaXkAEHMI, a TakxkKe TaM, rae paboTa MOXeT BECTUCh MPU CHATOM MM OTKPbITOM OrPaXKAEHWM .

dnekTpuyeckas 610KMpoBKa NPUMEHSIETCS Ha 3M1eKTPOYyCTaHOBKaX C HanpsbkeHvem ot 500 B v Bbiwe, a
TaKKe Ha pasfMYHbIX BMAAX TEXHOMOrMYeckoro obopyaoBaHns ¢ anekTponpusogoM. OHa obecnevmBaeT BKIOYe-
Hne 060pyaoBaHMS TOIbKO MPU HAIMYMK OrpaXkaeHusl. DneKTpoMarHUTHas (paanodacToTHast) 610kMpoBka npyume-
HSETCS TakKe ANs NpeaoTBpaLleHns nonajaHus YenoBeka B ONacHyto 30HY. MpuHUmn paboTbl 6710KMPOBKM B 3TOM
C/ly4yae OCHOBaH Ha MPUMEHEHWUM 3NIEKTPOMArHMTHbIX NOJeN BbICOKOW YacTOTbl, U3/lyYaeMbIX B NMPOCTPaHCTBO TpaH-
3UCTOPHBLIM reHEPATOPOM. B MOMEHT nonagaHust YesioBeka B OMacHyH 30HY BbICOKOYACTOTHbIM reHepaTop nogaeT
UMMYNbC TOKA K 31EKTPOMArHUTHOMY YCUIIUTENIO U MONSIpU30BaHHOMY perie. KOHTaKTbl 31eKTpOMarHUTHOro pene
06ecTouMBaloT CXeMy MarHUTHOMO nyckaTens, Yto obecneumBaeT 3/1eKTpOMarHUTHOE TOPMOXeHWe NpuBoda 3a fe-



CATbIE AOSIM CEeKyHAbl. AHANOrM4yHo pabotaeT MarHMTHas 6/10KMpOBKa, UCNOb3YloWwas NOCTOSHHOE MarHUTHOE Mo-
ne.

OnTnyeckast 6/IOKMPOBKA OCHOBaHA Ha NMPUHLMME OrpaXKAeHUS OMacHOM 30Hbl CBETOBLIMK Nlydamun. CBETOBOM
MOTOK, Majatolmii Ha GoTo3NEMEHT ((hOTOCONPOTUBIIEHNE), NPE06PA30BLIBAETCS B SNEKTPUYECKNIA CUTHAS, KOTO-
pbIi MOCne ycuneHns (eciv 3To TpebyeTcs), NoAaeTcs Ha M3MEPUTENTbHO-KOMaHAHOE YCTPOMCTBO. SNEKTPOHHas!
(pagmaumoHHas) 610KMPOBKa NPUMEHSIETCS ANS 3aWMTbl ONACHbIX 30H Ha Npeccax, MMAbOTUHHBIX HOXXHULUAX U ApY-
MX BUAAX TEXHOMOrMYECcKoro o60pyaoBaHUs, MPUMEHSIEMOIO B MalLMHOCTPOEHUN.

MHeBMaTUYeckas cncrtema 670KMPOBKU LUMPOKO MPUMEHSIETCA B arperatax, rae paboume Tena HaxoasTcs
noZ MoBbILEHHbIM AaBfieHneM: TypbuHax, KoMnpeccopax, BO34yXo4yBKax 1 T. M.

MpUMepaMn OrpaHNYUTENbHBIX YCTPOWCTB SIBMISIKOTCA 3IEMEHTbI MEXaHW3MOB M MallWH, pacCYMTaHHbIE Ha
paspyLieHne (N HecpabaTbiBaHue) Npu neperpy3kax. K cnabbiM 3BEHbSM TakMX YCTPOMCTB OTHOCSTCS: Cpe3Hble
WTMGTHI W LLMOHKK, COEAVHSIIOLLIME Bail MaxoBMKOM, LIECTEPHEN MW LUKMBOM; (DPUKLUMOHHBIE MyThl, HE Nepeaato-
LUME ABWXKEHUS MPUY BOMbLUMX KPYTSLUMX MOMEHTAX; MaBKMe NpeaoXpaHUTENN B 3/1EKTPOYCTAHOBKAX; pa3pblBHbIE MEM-
6paHbl B YCTAHOBKAX C MOBbLILUEHHbIM AABMEHMEM U T. M.

Cnabble 3BeHbst AENSTCA Ha ABE OCHOBHbIE MPYMMbl: 3BEHbS C aBTOMAaTUYECKMM BOCCTAHOB/IEHMEM KUHEMA-
TUYECKOW LIENK NOC/E TOro, Kak KOHTPOJIMPYEMbI NapaMeTp npulLen B HOpMy (Hanpumep, MydTbl TpeHUs), U 3Be-
HbSI C BOCCTAGHOBJ/IEHMEM KMHEMATMUYECKOW LIENMWU MyTeM 3aMeHbl C/laboro 3BeHa (Hanpumep, WTUdThbI U LUMOHKK).
CpabaTbiBaHWe claboro 3BeHa NPUBOAMT K OCTAHOBY MalLMHbI Ha aBapUMHBIX PEXKMaXx, YTO NMO3BOJISIET UCKITHOYUTD
MOMIOMKM, pa3pyLLEHNS W, CeAOBaTENIbHO, TPAaBMaTU3M.

O6wwme TpeboBaHMa 6e30nacHOCTM K MpOM3BOACTBEHHBLIM MpoLeccam m3anoxeHsl B FOCT 12.3.002-2014

«CCBT.Mpoueccol nponssoacTBeHHble. Obwwme TpeboBaHns 6e30MacHOCTU».

be3onacHOCTb NPOM3BOACTBEHHbLIX MPOLIECCOB AOCTUIAETCS KOMMIEKCOM Mep M CPeACTB MPOEKTHLIX U
opra-H/U30BaHHbIX PELLEHNI:

e MPVHATUEM HanboIEE NPOrPECCUBHBIX COBPEMEHHBIX TEXHOJIOTMIA;

e BbI6OPOM NPOM3BOACTBEHHONO 060PYAOBAHMS U pa3MELLLEHUEM ero C y4ETOM HOPM M NpaBun 6e3onacHoii
3KCnyaTaumu;

e BbIOGOPOM M 0becneyeHneM MPOM3BOACTBEHHLIX MIOWAAEN, KOMMAEKTAUMEN M pa3MELLEHNEM 3OaHWA U
COOPYXXEHUIN C Y4ETOM TpeboBaHU MPOMCAHUTaPUM, MMIUEHBI TPYAA U TEXHUKM 6E30NacHOCTY;

¢ npodeccroHanbHbIM 0TOOPOM M NMOArOTOBKON paboTatoWMX Ha NpeanpUsTUn;

e OpraHusaumei MpoM3BOACTBEHHbLIX MPOLIECCOB C YUYETOM TEXHUYECKMX BO3MOXHOCTEW 060pyAOBaHMSI U
3ProHOMUYECKMX BO3MOXHOCTEN YENOBEKa;

e MPUMEHEHWNEM CPEACTB KOMNEKTUBHOW M MHAMBMAYANbHOW 3alUuThl paboTalolmMX OT onacHOCTEN U
Hera- TUBHbIX (PaKTOpOB;

e MOCTOSIHHBIM Ha[I30POM M KOHTPOJIEM 3a BbINOSHEHNEM TPeBOBaHUIA 6€30NacHOCTH, NPOMCaHUTapUK U
M-rMeHbl Tpyaa.

Mpn BCEM MHOroobpasnmn TEXHOMOrMYECKUX MPOLIECCOB eCTb 0blume Mepbl, TPeboBaHMS, BbINOIHEHNE
KOTO-pbIX NO3BONSIET CO3AaTb 6e30nacHble YCroBus Tpyaa:

e MpPUMEHEHME ANCTAHLMOHHOIO YNpPaB/EHUs, KOMMMEKCHOW MEXaHu3auuMuM U aBToMaTu3aumm
NPOV3BOACT-BEHHbIX NMPOLIECCOB;

e UCK/IOYEHME HEMOCPEACTBEHHOIO KOHTaKTa paboTalomx C BpeAHbIMU BELLECTBAMM, HEraTUBHbIMU
ak-Topamu;

e obecneyeHve repMeTU3aLmm TEXHONOrMYECKOro 060pyaOBaHNS;

e MpPUYMEHEHME CUCTEM KOHTPOSIS 3@ 6€30MacHOCTHI0 TEXHOMOIMYECKMX NPOLIECCOB;

e MpuMeHeHne cpeacTs 67I0KMPOBKM M aBTOMaTUYECKOrO OTKJIIOUEHNSI TEXHONIOrMYeckoro 06opyaoBaHms ;

e MpVMEHeHMe pauUMOHasbHbIX PEXMMOB Tpyada, OTAbIXa C Lenbio npeaynpeXxaeHns HeraTMBHOroO BIMSIHUA,
NpodrIaKTUKM AENCTBAS ONacHbIX U BpeaHbIX NMPOU3BOACTBEHHbIX (GakTOpoB (BAMSIHMS WyMa M BUGpaLmK, Hakon-
JIEHUS BPEAHbIX BELLECTB U PAAMOHYKIIENIOB B OpraHM3Me, Ncuxodusnonornyeckoro Bo3aencrens u T.4.);

e 0becneyeHue anekTpobesonacHoOCTM npu paboTe ¢ anekTponpubopamm n 06opyaoBaHVEM;

e obecneyeHve B3pbIBONOXapoHE30MacHOCTU 1 Ap.

OXPAHA TPY[A B lTPOEKTE IMPONU3BO/4CTBA PABOT

JTioboe CcTponTenbCcTBO OCYLLECTBASETCH HA OCHOBE MpoekTa opraHusaummn crpoutensctea (MOC) 1 npoekTa
npoussoacTea pabot (MMP), B koTopbix cornacHo CIM 126.13330.2017 coaepxatca nonoxeHns no 6esonacHocTu
TpyAa.

Mpu npoekTMpoBaHMn 6e30MacHbIX MeTOA0B 0CO6EHHO 60bLLIOE 3HAYEHUe MMEKT NPOBEPOYHbIE PacyeThl,
obecneunBatoLme NPOYHOCTb U YCTOMUMBOCTb KOHCTPYKLMIA CTPOUTENBHBIX MalMH U MEXaHU3MOB ANSt UX MOHTa -
Xa, B TOM UYNC/E U BPEMEHHbIX.

MOC pa3pabaTbiBaeTCsl NPOEKTHOM OpraHu3aumeit Ha OCHOBaHUM TpeboBaHMA 3aKka3vmka M TEXHOMOrK Mpo -
n3soactea. MNOC BKAKOYAET: reHepanbHbIN MaH Ha CTPOUTENLCTBO 06bEKTa, CUTYaUMOHHbIN NnaH (NaaH NoA3eM-
HbIX KOMMYHMWKaLMi1), 06LLyto CMETY 3aTpaT, NOSACHUTENbHYHO 3anncKy.

10



Ha ocHoBaHun MOC reHnoapsauvk ¢ cybnoapsiguMKoM opraHum3aumi paspabaTbiBaloT : CTPOMIeHMIaH nog-
3eMHON U HaAA3EMHOW 4YacTu, CceTeBble rpadMKN UM KaneHAapHbIE NNaHbl HA BEAEHWE CTPOUTENbCTBA, rpaduvku
nepeaBmwKeH1s MalWH, MEXaHM3MOB, NIOACKMX pecypcoB, rpadvK MOCTaBKM MaTepuanos, rpadmk MOHTaxa C Ko-
nec (ecnu CTpouTeNbLCTBO BEAETCS C OrpaHUYeHHbIMM MoWaakaMmM CTPOUTENBbCTBA U B OKaTble CPOKWU), TEXHOSO-
rmyeckune KapTbl Ha OTAeNbHbIE BMAbl PpaboT, NOSCHUTENbHYIO 3aMMUCKY.

M B8 NOC n B MNP BOMNpPOCH 0OXpaHbl TpyAa pa3pabaTbiBaloTCa BO BCeX pasgenax AOKYMeHTauuu U 3a ux pas-
paboTky HecyT OTBETCTBEHHOCTb pa3pabotumkn. CornacHo CIM 126.13330.2017 3anpelieHo BedeHue nobbix
CTPOUTENbHBIX PaboT Ha CTpouTeNbHON nowazake 6e3 MIP.

Ocobo peTanbHO BOMpPOChI OXpaHbl TpyAa pa3pabaTbiBalOTCA B OCHOBHbIX pa3Aenax MpoeKTa: KaneHAapHbIX
MNnaHax, CTPOWreHnIaHe, TEXHOMOMMUYECKMX KapTax, NOSICHUTENbHbIX 3anuMckax v ap.

OCHOBHbIE MEPONPUSATUSA, KOTOPbIE HaxOAAT OTPAKEHWE B MPOEKTHON AOKYMEHTaLWWU, NOAPa3AenstoTcs Ha
Tpv rpynnbl: obLennowagoUHble, TEXHONOrMYecKne u cneumasnbHble.

K nepBoii rpynne OTHOCATCS: 0603HaUYEHNE U OrpaXKAEHUE OMacCHbIX 30H; BbIGOP CMCTEMbI OCBELLEHNSI CTPOM-
TENbHOW MOLWAAKN, MPOXOAOB M paboumx MECT; OpraHM3aumus CaHUTAPHO-TMIMEHNYECKOrO 0BCyXMBaHUS pabo-
UnX.

Ko BTOpOI rpynne OTHOCATCA: pa3paboTka MHXXEHEPHbIX PELIEHUIA MO 6e30MacHOMY BbIMO/IHEHUIO OCHOBHBbIX
CTpouTENbHbLIX paboT U onepauwnii; BbIGOp NPUCNOCOBNEHUIA U YCTPOUCTB NMpy paboTe rpy30MnoAbEMHbIX MalUH U
ApYrmx MexaHu3MoB; pa3paboTka Mep NpodmnNakT1KM 3NeKTpoTpaBMaT3IMa; obecneyeHne NoXxapo M B3pbiBOH6e30-
nacHoOro NponsBoAcTBa pabor.

K TpeTbel rpynne OTHOCSTCS: pa3paboTka creumanbHbiX Mep no obecriedyeHnio 6e30MacHOCTU BEAEHMS
pa-60T, CBSi3aHHbIX C OCOBEHHOCTSMM M OMACHOCTSMW NPU MX BeAeHWMM, OCOBEHHOCTSIMM reorpauyecknx |
METE0pPO-/IOrMYECKMX YCNOBUI Tpyaa U T.4.

CocTtaB U cofepXaHue OCHOBHbIX MOMOXeHUn no oxpaHe Tpyaa B MMP npueeaeHbl B npunoxenun CIM
126.13330.2017. TaK, KaneHaapHbli MiaH OOMKEH yuuTbiBaTb O6BbEMbI M BPEMSI BbINMOSHEHUSI AOMO/HUTENbHBIX
paboT, obycnoeneHHbix TpeboBaHMsaMM oxpaHbl Tpyda. K TakuMm paboTaM MOXHO OTHECTM BpeMEHHOe KpernseHue
KOHCTPYKUMA MpU MOHTaXe, YCTPOWCTBO 3alUMTHbIX KO3bIPbKOB, HACTWIOB, OrpaxaeHun u T1.4. OgHUM U3
BaXXHENLLIMX BOMPOCOB OXpaHbl TPyAa, PELIAEMbIX B KasleHAAPHOM MiaHe, CYMTAETCA MpaBWIbHAs OpraHM3aums u
y4yeT OAHO-BpPEMEHHO BbINOMHAEMbIX PaboT Ha pa3fMyHbIX YPOBHSIX NO-BEPTUKANM MAN B OAHOM MOMELLEHNN .

Mpu pa3paboTke CTPOMreHrnIaHa 3Ha4YeHNe MMEET NpaBUbHOE OMNpeAesiEHNe pasMepOoB OMacHbIX 30H (aew-
CTBUS MOABEMHBIX KPaHOB, JIMHWI 3MEKTPONEpPEeAaYM, XPaHEHNE FOPIOUYMX, B3PbIBUYATbIX, BPEAHbIX MaTepvaros),
30H MHTEHCMBHOMO ABWXEHWUS M H6e30nacHoro, paunoHanbHOrO PacrnonoXeHWs pas/iMYHbIX O6bEeKTOB M y4acTKOB
pabor.

B TexHonormyeckmMx Kaprax HeobxoamMo He TOMbKO MpeayCcMOTpPeTb Mepbl 6e30MacHOCTM Mpy BbIMOSHEHUN
CTPOMUTENIbHO-MOHTaXHbIX paboT, HO U MEPOMNPUATMS MO NPeayNpexXAeHU0 BO3AENCTBUS Ha pabovmx onacHbIX U
BpeaHbIX PakTOpOB, KOTOPbIE MOMYT BO3HMKHYTb NPW Npon3BoacTee pabor.

O6Lume Bonpockl OXpaHbl TpyAa

Mpexae yeM NpUCTYNUTb K BO3BEAEHUIO 0bbekTa, CTPOUTENbHYKO NOoWaaKy HeobxoanmMo noAroTOoBUTH

ans 6e3onacHoOro BbINOMHEHWS BCex nocneayowmx paboT, npeaycMOTPEHHbIX MPOEeKTOM. DTOT nepuog

Ha3blBaeTCs MOAroTOBUTENbHBIM. [115 BbINOSIHEHMS paboT NOArOTOBUTENBHOMO Nepuoaa Heobxoanmo

NnoJslyunTb paspelleHne OT [NMaBHOro apXUTEKTYPHO-CTPOUTENLHOMO ynpaeneHus (MnasAlY) n KOHTpons

(TACK).

[anee B npouecce NoAroToBUTENbHbIX PaboT CTPOMTENbHYIO NOLAAKY OCBOOOXAAIOT OT BCEX MELLAoLLMX
CTPOUTENLCTBY O6bEKTA 3AaHNI, COOPYXXEHMI, AEPEBLEB, BbIMOMHSAIOT PaboThl MO MIAHUPOBKE, CTPOAT BPEMEHHbIE
[0poru, yKnagplBaloT NOAKPaHOBbIE MYTKU, YCTpaMBaloT BOAOOTBOAbI, BpEMEHHOE OCBELLEHME, BbIMOHAIOT pa3bus-
Ky 1 T.4. Bce nepeuncneHHble paboTbl NpeaycMaTpyBaOTCS CTPOMIEHMNIAHOM, KOTOPbIA COrMTAacoBLIBAETCS C CaHWH-
CNEeKUME 1 NOXKapHOM OXPaHOM, reHepasibHbIM CTPOMTENbHBIM MNOAPSAYMKOM U T.4.

OAHMM 13 NepBbIX MEPONPUSTUIA NOArOTOBUTENILHOMO MEpuoaa SBMSIETCS OrpaKAaeHUe TepPpUTOPUU CTPOU -
TenbCrBa. VIHBeHTapHble orpaXxaeHust CTpoUTENbHBIX MoWanoK A0/MKHbI cooTBeTcTBoBaTh TOCT P 58967-2020.
KOH-CTpYKUMS OrpaxkaeHusl U ero pacrnosiokeHne yKasbiBaloTca B npoekte. O6beKTbl, pacrnofioKeHHbIe BAOJb
ynuL, NpoXoAoB, Npoe3noB 06LWero noib30BaHNUs, A0MKHbI 6biTb OrpaXkaeHbl CNIOWHbIMX 3abopaMy € KO3blpbKaMu
N TpoTyapamu. Ko3bipeKk yCTaHaBiMBalOT noA yr/ioM 20° K rOpM30HTY C pa3MepOM ero ropu30oHTasIbHOM MpoeKLmMn
He MeHee 1,25M 1 BbICOTOM GOPTOBOM AOCKM He MeHee 0,15M. Takasi KOHCTpyKUMsl 3abopa He MO3BOMSIET NpeaMeTy,
MonaBLIEMY Ha Kpaii KO3blpbKa, YNacTb C HEFO U TPaBMMUPOBaTh Nitoael. LLnpyHa HacTuna (TpoTyapa) A0/MKHa BbiTb
He MeHee 1,2M, BbicOTa 3abopa OT HacTwia A0 OMOPHbIX AOCOK KO3blpbKa — HE MeHee 2M.

[ns obecrieyeHnss 6€30MacHOCTM K OrPaXKAEHMSIM MPEabABNSIOTCS cneaytolme TpeboBaHUs Mo YCTOMUMBO -
CTV K BHELUHWMM BO3AEWNCTBMSIM: HOpPMaTVMBHasi PaBHOMEPHO pacripedefieHHas Harpyska Ao/hkHa ObiTb He MeHee
1,96k[Ma; CKOPOCTHOMN Hamop BeTpa ANs Pas/fiMyHbIX PaliOHOB CTPaHbl NpuHMMaeTcs 0,34...0,98kMMa; BeC CHEroBOro
MOKPOBa Ha 1M? MNOLWaAM ropU30OHTaNIbHON NPOEKLMM KO3bIPbKa 151 Pa3fiMyHbIX paoHoB 0,86...1,84kMMa.

Heobxoanmo npeaycmMoTpeTh BOAOOTBEAEHNE, YTOObI BOAA HE paspyluana CyLeCTBYHOWMX UM BHOBb
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BOAE AOJMKHbI cOBMI0AaTECA YKIOHBI B BOAOOTBOAHBIX KaHaBax, yCTpauBaTbCsl APEeHaXu U Apyrue MeponpusTms B
cootsetcTBum ¢ MI1P.

KauecTBo MUTLEBOW BOAbl Ha CTPOUTENBHOM MMOWAAKE [AO/DKHO OTBEYaTb CaHUTapHbIM TpeboBaHusM, a
NUTbEBbIE YCTAHOBKM pacnonaraTbCs OT paboumx MecT Ha paccTosHumM He 6onee 75M No ropus3oHTaam n 10M no
BepTUKanu.

Bxoabl B CTposilmecs 3aaHmsl (COOPYXXEHUS) CBEPXY 3aLUMLLAIOTCS Cr/IOHLIM HABECOM LUMPUHOMN 6onee Ln -

PUHbI BXOAA U C BbIJIETOM HE MeHee 2M OT CTeHbl 34aHuA.
Paboune mMecta v npoxofdbl K HMUM Ha BbicoTe 1,3M 1 6onee nNpu paccTosiHUM MeHee 2M OT rpaHuubl nepenaga no
BbICOTE AO/MKHbI ObiTb OrpaXKAeHbl BPEMEHHbIMW OrpaXXAeHMsIMM B COOTBeTCTBMM C TpebosaHuamm [OCT P
12.3.053-2020. Ecnm HEBO3MOXHO YCTPOUTb TakuMe OrpaxaeHusi, To paboTbl BLINOSHSAKTCA C MPUMEHEHMEM
npeno-xpaHuTesnbHbIX nosicoB. CornacHo MOCT BbicoTa orpaxaeHust (nepusia) OT OCHOBaHWS [0 MOPYYHS (FOPU30HTasb-
HOro aneMeHTa) Ao/mkHa 6biTb He MeHee 1,1M. [ns npeaynpeXxaeHWs nageHus MHCTPyYMeHTa, MaTepuasnos, OTXO-
[OB C HacTW/a ycTaHaB/MBaeTcs 6opToBas [OCKa BbICOTOW He MeHee 0,15M OT ypOBHsSI HacTuna. PacctosHue oT
60pTOBOI AOCKM A0 MPOMEXYTOUHOIO 3/IEMEHTA OrPaXKAEHMS I0/DKHO 6biTb He 6onee 0,40M. Y MHBEHTAPHbIX Or-
PaXX[IEHN PABHOMEPHO pacnpeaesieHHast Harpyska paBHa 480H/M u cocpefoTodeHHasi Harpy3ka-480H. Makcu-
MasbHbI NPOrMG OT Harpy3kM He AO/MKEH NpeBbllatb 0,1M, @ paccTosiHMe MeXay Y3naMu KpersieHus AO/MHKHO
6bITb He 6onee 6M. AN noabEMa M cnycka paboumx Ha paboune MecTa Npy CTPOUTENLCTBE 34aHWI U COOPYXXEHUI
BbICOTOM (rnybuHOIN) 25M 1 6onee HEOHXOANMO NPUMEHATL NACCAXMPCKUE (rpy3onaccaxupckmue) nndTel. Mpuy rny-
6vHe (BbicoTe) 6oniee 5M N ThI A0/MKHBI BbITh 060PYAOBaHbI YCTPOMCTBAMM [U1s1 3aKPEMNIEHUS NPeaoXPaHUTESTb-HbIX
nosicoB (KaHaTamu C nosuTensMu). HeobxoAMMO MOCTOSIHHO OCYLUECTBASATb KOHTPONb 3a COAEpXaHWeM Bpea-
HbIX M OMacHbIX BELLECTB B BO3Ayxe paboyeit 30Hbl, 3@ OCBELLEHHOCTbIO, BMOpauMel, LyMOM, TemrepaTypou,
BNTAYKHOCTbO, CKOPOCTbIO ABWMKEHWS BO3ayxa. Ecnm 6yayT ycraHoBfeHbl nNpeaenbHble 3HaYeHUs YKa3aHHbIX napa-
METpOB, TO paboTbl cneayeT NpUOCTaHOBWUTL M pa3paboTaTb COOTBETCTBYHOLUME Mepbl NpodunakTuki. Bece noaum,
HaxoAsLUMeCs Ha CTPOWUTENbHOM Mnowaake, 06s3aHbl HOCUTL 3alnTHble Kackv (FTOCT 12.4.087-84). Y paboumx
LBET 3aLUMTHOMN KACKM MOXET ObITb XENTOro UM OpaHXeBOro LBETa; Y MacTepoB, NpopaboB - KPacHOro UBETa; Y
PYKOBOASILLEro COCTaBa OpraHu3aumni, NpeanpusiTuii, HauyanbHUKOB Y4acTKOB, LIEX0B, 06LIECTBEHHbIX MHCMEKTOPOB
Nno oxpaHe Tpyaa, paboTHMKOB Cryxbbl TeXHUKK 6e3onacHoCTH - 6enoro useTa.

W3Hoc obopynoBaHns co34acT NPeanockIIKU AN YBEMYEHWUS NMPOU3BOACTBEHHBIX PUCKOB, CBSA3aHHbLIX C €ro 3KC-
nnyarauven.

npov3BoanTENb 060PYAOBaHUS rapaHTUPYET HOpMaribHYtO ero paboTy B TeYeHWe Cpoka 3KCMlyaTauun, KOTOpbIN
OMpenensieTcs B TEXHUYECKOW U SKCMTyaTaLUMOHHOW AOKYMEHTaLMM Ha 3To 0bopyaoBaHue. Mpu NpeBbILLEHUN YKa3aHHbIX
CPOKOB 3KCrlyataLyy BEPOSITHOCTb MOJIOMOK, OTKa30B, aBapwid M T.N. PE3KO BO3PACTaET, YTO MOXKET SIBUTLCS MPUUMHOW
TpaBM u rmbenn paboTHUKOB.

[na ycTpaHeHus (CHWKeHUs) BMSHUS u3Hoca 060opyaoBaHMsl Ha 6e30macHOCTb Tpyha npenycMOTpeHa cncrema
PEMOHTa, KOTOpasl onpeaensieT NocieAoBaTeIbHOCTb, CPOKM M 06beM MPOBOAMMbIX PaboT Mpu MAHOBbLIX CpeaHeM U
Ka-MWTasibHOM PEMOHTaX KOHKPETHbIX BUAOB 060pyaoBaHMs. MpUYeM, eCiiv TEKYLLMIA PEMOHT BbIMOJHAETCS CUNaMyM GaMoro
NpeanpusTVs, TO CPEAHUN M KanuTasbHbI PEMOHTbI NMPOBOASATCA C NPUBIEYEHNEM CUIT U CPEACTB PEMOHTHOIO Mpearnpu-
ATUS UIN NPEeanpUATUS-U3roToBUTENS. BceMn 3TMMM BOMpPOCAMM  3aHUMAETCSl TEXHWUYECKWA OTAEN Npeanpusitus
(opraHusaummn).

Mo OKOHYaHUM CPOKOB 3KCMTyaTaLMM M BbIMOSIHEHWMM BCEM CUCTEMbI PEMOHTOB MPOM3BOACTBEHHOE 060pYyAOBaHUE
[O/DKHO BbITb CMNCAHO YCTAHOBEHHBIM MOPSAKOM.

Ecnm o6opyaoBaHve sSIBNSiETCs paboToCrocobHbIM, TO AOMYCKAETCS Aa/IbHENLLEE UCTIONb30BaHME MOCSIE €ro OCBU-
[EeTeNbCTBOBaHNS COOTBETCTBYIOLLIMMM OpraHamm PoctexHaasopa, 0 YeM AosmkHa bbb caenaHa 3anvMce B TeXHWUYECKOM
MacropTe 1 3KCJTyaTalUMOHHOW AOKYMEHTaLmMKW. DKCrTyaTaumsi 060pyaoBaHUs NMoCsie OKOHYaHUS CPOKOB €ro Cyxbbl aB-
TOMaTM4eCKM OTHOCUT YCoBUS Tpyba Ha AaHHOM pabodvem MecTe No TpaBMObBe30MnacHOCTM KO 2-My Kiaccy (4omnycTumMo-
My).

K 0COBEHHO TSXKKMM MOCNEACTBUSIM MOXET MPUBECTV OBPYLIEHWE NEPEKPLITUA M HECYLLMX KOHCTPYKLMI Mpous-
BOACTBEHHbIX 30aHUIA U COOPYXXEHWNI B PE3YNbTaTe MX M3HOCA U CTApeHUs; a Taloke HEBbIMOIHEHWSI TPEOOBaHNI NPOTU-
BOMOXXAPHbIX M CaHWUTAPHbIX HOPM, MPEObSBMSEMbIX K 34aHUSM M MOMELLEHVSM. HeponylleHne TSHXKKUX MOCneacTsui
JOCTUraeTcsl OpraHn3aumed JO/MKHOW 3Kayaraumm ¢ cobnoaeHmeM TpeboBaHWIM NPOEKTa Mo BHYTPEHHUM 3KAUTyaTa-
LIMOHHbIM CpPeaaM W Harpy3kaM, CBOEBPEMEHHBIM BbISIBJIEHUEM W MPaBUSIbHON OLIEHKOM MOBPEXAEHUIA CTPOUTENBHBIX
KOHCTPYKLWIA, CBOEBPEMEHHBIM PEMOHTOM HEWCTPABHbIX CTPOMTENBbHBIX KOHCTPYKLMIA, OYMCTKOM KpbILL OT CHEra.

Ha ka)xgoe 30aHue U COOpyXKEHME, NMPUHSITOE B 3KCT/TyaTaumio, COCTaBIISETC TEXHUUECKUI MacriopT U TeXHWUYe-
CKUIA XXypHan Mo 3KCryataumm. B H1X BHOCATCS TEXHUYECKME Y TEXHUKO-3KOHOMUYECKNE CBEAEHNS O 3AAHMSIX, KOTOPbIE
MOIyT NOCTOSIHHO TPe6oBaTbCs NMPU SKCT/yaTaLUmm 30aHWN.

MacrnopT coCTaBnseTCcs B ABYX SK3EMIJIPaX, OAMH XPaHUTCS B apXVMBE 3KCTJ/lyaTalMu M PEMOHTA 34aHWUi
npea-npusTus, BTOPOM - B NoApasaeneHuii (Lexe, OTAeNe), SKCTy aTupy HOLWEM 30aHME.

B TEXHUYECKMI XKypHaN BHOCATCS 3anvcu O BCEX BbINOJIHEHHbIX paboTax no 06Cy>XMBaHUIO U TEKYLLEMY PEMOHTY
COOTBETCTBYIOLLErO 34aHMS U COOPY>XEHMS C YKa3aHMeM MecTa M BCeX BMaoB paboT.

NSt NpeaoTBpaLLEHMst BO3MOXHbIX aBapuiA NpeayCMaTpyBatoTCS ;
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- exxeHeaenbHble HabnoaeHns;

- TeKkyLwme n obuwe nepyuoamyeckme oCMOTpbI:

- BHEOUEPEAHbIE OCMOTPbI (34AHMIA 1 COOPYXKEHUIA):

crieumasbHble-:. 06CreI0BaHNS CTPOUTENTbHBIX KOHCTPY KUMIA CrieLyann3vpoBaHHbIMK OpraH13aLmsMm

B cooTtBetcTBUM € TpeboaHmsamMm CHMIT Bce NpovM3BOACTBEHHbIE 34aHMS AO/MKHBI MOABEPraTbCs 1EXHUYECKMM OC-
MoTpaM. ObLLIME TEXHUYECKME OCMOTPbI 3AaHUI MPOU3BOAATCS ABa pasa B roay

- BECHOM U OCEHBIO.

CocCTaB KOMMCCUM O OBLLEMY HAA30pY 3OaHUM M COOPYXKEHUIA HA3HAYAETCs PyKOBOAUTENIEM Mpeanpustus. Bos-
rNaBMsSET KOMUCCUIO PYKOBOAUTENb MPEANpUSTUS UK ero 3aMecTuTesb, HadanbHMK OTAeNa KanuTabHOro CTPOMTENbCT-
Ba. B coctaB KOMMCCMM BKITHOHAIOTCS NpeacTaBuTenn ayk6, BegyLumx 3KCayaTaumio OTAENbHbIX BUAOB MHKEHEPHOMO
060pyI0BaHNs 34aHWIA, CNELMANINCTbI, 3aHUMAIOLLIMECS HAb/IOAEHMEM 3a SKCTUTyaTalunel 30aHni.

OcmoTpbl 0hOPMNSIOTCS aKTaMmM C YKasaHneM obHapyXeHHbIX AedeKToB, a Takke HeobXoayMbIX Mep Ans UxX yCT-
paHEeHMs C YKa3aHNEM CPOKOB BhIMOJIHEHWNS U OTBETCTBEHHLIX 3@ BbIMOSIHEHUE.

TEMA JIEKLMWN N° 2: «<MUKPOKJIMMAT NPOU3BOACTBEHHbIX MOMELLUEHMIA, BINSAHUE MNAPAMET-
POB MUKPOKJ/IMMATA HA 3[10POBbE U PABOTOCIOCOBHOCTb YEJIOBEKA »

Bonpocbl nexkuynn:

1. Knaccudmkaums BB. HopMupoBaHue cogepkaHusi BpeaHOCTeN B npousBoacTeeHHon cpeae (MNAK v NAB).

2. MUKpOK/IMMAT MPOM3BOACTBEHHBIX MOMELLEHWIA, BNMSIHUE MapaMETPOB MUKPOK/MMAaTa Ha 3[40poBbe M paboTo-
CNocobHOCTb YernoBeka.

3. MeponpusTusi N0 HOpPMaIM3aLMKN COCTOSIHMSI BO3AYLIHOM Cpefibl MPON3BOACTBEHHBIX MOMELLIEHNIN .

KJ/IACCU®UKALNS BB. HOPMUPOBAHUE CO/EP)XAHWS BPELHOCTEH

B [TPOMN3BO/CTBEHHOW CPE/IE (14K U N4B)

B cootBetctBUM ¢ NOCT 12.1.005—88 nokasaTesnssMu, XapakTepusyroLWMMU MUK POKIMMAT B MPOU3BOACT-
BEHHbIX MOMELLEHUsX, SBMSIOTCS:

— TeMnepaTypa Bo3ayxa, °C;

— OTHOCUTENbHAas BNaXKHOCTb BO3ayxa, %;

— CKOpOCTb ABWMXXEHWUS BO3ayxa, M/C;

— WNHTEHCMBHOCTb TEMIOBOrO U3/yYeHns, BT/M.

B uensix npeaynpexxaeHusi NpodeccuoHanbHbIX 3ab0/iEBaHUIM U OT PaBfIEHN BpPeAHbIE W OMacHble Mpous-
BOACTBEHHbIE (PaKTOpbl HOPMUPY KOTCSA. YCTaHaBAMBAKOTCS IPELE/IBbHO AorycTumbie yposHu (MAY) — ans BpeaHbIX
dakTopoB (Wwyma, Bubpaumm, HeAOCTAaTOMHOrO OCBELWUE HUS U T. A.) W [PEJEIbHO [OMYCTUMbIE KOHLEHTpaLmmu
(NAK) — ans BpeaHbIX BellecTB (ra3os, NMapoB, a3po30sien).

MNAK—3TO KOHUEHTpauuu, KOTopble Npy eXeAHEBHOM BO3AENCTBMM B Mpeaesiax 8 4acoB B TEYEHME BCEro
paboyero cTaka He MOryT Bbi3 BaTb y paboTaloWmx 3aboneBaHUiM UM OTKJIOHEHWUIM B COCTOSIHMM 3[0PO Bbsl B NPO-
Lecce paboTbl MM B OTAESNbHLIE CPOKM XXM3HW HACTOSILLErO Y MOCNEAYIOLLErO MOKONIEHWN.

locynapcTBeHHbIM cTaHgaptoM CCBT "O6lupe caHUTapHO-TUrMeHndyeckue TpeboBaHusl K BO3AyXy paboueit
30HbI" (FOCT 12.1.005—88) ycCTaHOBNEHbI ONTMMAasibHble U AOMYCTUMbIE HOPMbI TEMMEPATYpPbl, OTHO CUTESbHOM
BIQXKHOCTU M CKOPOCTU ABMXKEHMS BO3AyXa AN paboyei 30Hbl NPOM3BOACTBEHHbBIX MOMELIEHUA. 3TU HOPMbI Y4K-
TbIBAOT KaTeroputo paboTbl (NIErKyr0, CPeaHEN TSHXKECTU, TSDKENYI0), nepuoabl roaa (Ten /blid U XONoAHbIN) 1 BUA
pabouyero Mecra (NOCTOSIHHOE M HENOCTOSIH Hoe). ONTUMarsbHble NoKasaTen MUKPOKIMMaTa pacnpoCTPaHSIoTCs Ha
BCto pabouyto 30Hy (Tabn. 6), AONYCTUMbIE NOKa3aTenu yCTaHaBAMBa 0TCA AnddepeHUMpoBaHHO ANS MOCTOSHHbIX
N HEMOCTOSAHHbIX pabounx mMecT (Tabn. 7).

[lonycTuMble 3HauYeHus1 NoKasaTeNell MUKpPOKIMMaTa YCTaHaB/MBa OTCA B Cly4asix, Koraa rno TeXHosormye-
CKUM TpeboBaHMSAM, TEXHNYEC KUM U IKOHOMUYECKMM NPUYMHAM He 06ecnevmBaloTCs OnTUMasbHble HOpMbl. ONTU-
MasibHble U AOMYCTMMble NOKa3aTe M MUKPOKIMMaTa B 3@ BUCMMOCTM OT KaTeropum paboT MMEKT pasfnyHble 3Ha-
yeHus.

NHTEeHCMBHOCTL TennoBoro obsydeHns paboTalowmx HarpeTbiMM MOBEP XHOCTSMWM TEXHOI0rm4eckoro 060-
pyaoBaHus, OCBETUTESIbHbIMK NPUbopa M1, NHCONALUMS HA MOCTOSHHBIX U HEMOCTOSIHHBLIX pabounx MecTax He AoK
Ha npesbllWaTh 35 BT/M? npu 06nyyeHnn 50% NOBEPXHOCTW Tena v 6onee, 70 BT/M?>—npu 061yYeHn NoOBEpPXHO-
CTW oT 25 10 50% 1 100 BT/M?>—npu 0651yyeHumn He 6onee 25% MoBepXHOCTY Tena.

Ype3BbidariHo onacHeie BpeaHsie Belectsa (1-1 knacc — MNAK 0,1 Mr/M®) — 030H, XpOMOBbLIN aHMMAPUA,
XpoMaTbl 1 buxpomarbl, pTyTb METANANYECKas 1 T. A.

BbicokooracHbie BellectBa (2-1 knacc — MNAK 0,1—1,0 Mr/M3) — MbILUBSKOBUCTBIN BOAOPOA U (DTOPUCTBIN
BOAOPOA, LUMAHUCTbI BOAOPOA U COMM CUHWUBHON KUCIOTbI, OKCUIbl a30Ta, aKpONenH U T. A.

YMeperHo onacHble BewecTtsa (3-# knacc — MAK 1,1—10,0 Mr/M®) — CepHUCTbIN aHrMapwua, TONYyon U KCu-
101, HEKOTOpbIE BUAbI MbIAN, Hanpu Mep, Mbifib, COAEPXallas ABYOKMCb KPeMHUS cBbilwe 70% (kBapu, kpucroba-
AT, TPUANHUT U Ap.).:
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K Hambonee pacnpoCTpaHEHHbIM MasioonacHbiM BelectsaM (4-i knacc — NAK 6onee 10,0 Mr/M3) oTHOCAT-
Cs: OKCMA yrnepoaa, aueToH, 6eH3uH, KepocuH, 60MbLIMHCTBO BMAOB Mbln (aNtoMUHMEBAS, YrofibHas, Xene3oco-
JepxKallasi, pacTUTENIbHOrO MPOUCXOXKAEHNS U T. A4.).

ConepxaHve BpefHbIX BELLECTB B BO3AyXe paboyeit 30Hbl HE [0/ XXHO MpeBbIUaTb YCTAHOBJIEHHBIX Mpe-
JENbHO A0MYCTUMbIX KOHLIEHTPa LUy, Mpy 0AHOBPEMEHHOM COAEPXXaHUM B BO3AYXE HECKOSIbKUX BPEL HbiX BELLECTB
O[IHOHAMpaBIEHHOIO AENCTBMS CyMMa OTHOLLEHWA (hak TUUECKMX KOHLEHTpauui kaxaoro us Hux (Ki, K,...K,) B
Bo3ayxe nomelleHni K ux NAK (MAK:, NAK,, ..., NAK,) He Ao/mKHa NPeBbI WaTh €ANHULLbI:

st + K, +...+L§1

IJIK, 1K, 1K,

Mpn 0OHOBPEMEHHOM COAEPXaHUM B BO3Ayxe paboueit 30Hbl HE CKOJIbKMUX BPeaHbIX BELIECTB, He obnapato-
LUMX OIHOHAMPAB/IEHHbIM Ael cTBueM, MAK ocTaloTcs TakuMK XKe, KUK U MPpU M30/IMPOBAHHOM BO3 AEVWCTBUM.

[nsa Kaxxgoro npou3BOACTBEHHOrO yyacTka AO/MKHbl 6biTb onpeaeneHbl BelwecTBa, KOTopble MOryT Bblae-
NATbCS B BO37lyX paboyelt 30HbI.

Mpn BO3MOXHOM MOCTYMJIEHUM B BO3[yX paboyeit 30Hbl BpedHbIX BELIECTB C OAHOHAMNpaBIeHHbIM MEXaHU3-
MOM [IENCTBUSA (HampuMep, 030H, CEPOBOMOPOA, OKCMA yrnepoaa, docreH, Xop v Ap.) AO/MKeH 6biTb 06ec neveH
HenpepbIBHbIA KOHTPOJIb C CUrHANM3aUmel o npesbitieHnn MNOK.

MepnoanMYHOCTb KOHTPOSSt (3@ MCKIIOYEHMEM BELLECTB OAHOHAMNpaB JIEHHONO MEeXaHW3Ma AeUCTBUS) ycTa-
HaBMBAETCS B 3aBUCMMOCTU OT K/lacca OrnacHOCTU BPeAHOro BeLecTBa:

Ans 1-ro Kiacca — He pexe ofHoro posa B 10 AHen;

2-ro Klacca— He pexxe 0AHOro pasa B Mecsiu;

3-ro — 4-ro K/1lacCoB — He peXxe OAHOro pasa B KBapTan.

MNpn yCTaHOBNEHHOM COOTBETCTBMWN COAEPXKAHMSA BPEAHbIX BELWECTB 3-r0 — 4-ro KJiacCoB ONacHOCTU YPOBHIO
MNAK gonyckaeTcs NpoBO AUTb KOHTPOSIb HE pexxe 0AHOro pasa B rog.

Meponpuatus no obecneveHnto 6€30nNacHOCTM TpyAa NPW KOHTAKTE C BpeAHbIMM BELeCTBaMm A0/MKHbI npe-
AycMaTpuvBaTh:

— 3aMeHy BpeAHbIX BeLecTB B MPOM3BOACTBE MeHee BpeAHbIMM, CyXMX CnocoboB nepepaboTky Mblaswmx
MaTepuanoB — BIAXXHbIMU;

— OrpaHUYEHNE COAEPXKAHUS NMPUMECEN BPEHbIX BELIECTB B UCXOAHbBIX M KOHEYHbIX MPOAYKTaX ;

— MPVWMEHEHNE MPOrPECCUBHON TEXHOMOMMM MPOM3BOACTBA, MK/IOYAIOLLCA KOHTAKT YesioBeKa C BpedHbIM
BELLECTBOM;

— MCMosib30BaHMEe COOTBETCTBYHOLLErO NPOU3BOACTBEHHOrO 060py AOBaHUS, He AOMYCKAIOWEro BblaeneHns
BPEHbIX BELLECTB B BO3AYX Paboyeit 30HbI;

— PauUMOHANbHYO MIAHUPOBKY MPOMBILLINIEHHBIX MIOWAAOK, 3AaHNIA U NMOMELLEHWN;

—nNpUMEHeHNe creumanbHbIX CUCTEM MO YNaBAMBAHMIO U YTUIM3a UMK BPeAHbIX BELWECTB M OUMCTKY OT HUX
TEXHOMOrM4YecKnx BbIbpocoB;

— KOHTPO/Ib 3a coAepXXaHneM BpeaHbIX BELLECTB;

— MPVUMEHEHNE CPEACTB MHAMBUAYANbHOW 3alUMThI;

— cneunanbHyo NoAroToBKY M MHCTPYKTaXx paboyero nepcoHana;

— MpoBeAeHNe NnpeaBapuUTeSbHbIX U NepUOANYECKMX MEAVNLIMHCKMX OCMOTPOB M ApYrue MeponpusTus.

lNMpegenbHo gonycrumbie BbIOPOCHI 3arpsA3HAOLNX BELECTB B aTMocghepy

Moa BbIBpocaMmn MOHMMAETCS KpaTKOBpPEMeHHOe MM 3a onpeaesieHHoe BpeMs (CyTKu, rod) nocTynsieHve B
OKPY>KaloLLYIO MPUPOAHYIO CPely 3arpA3HSIIOLLMX BELLECTB U (PU3NUECKUX U3NYYeHWUl. BennunHa BbIBpocoB HOPMU-
pyeTcs. B kauecTBe HOPMUPYEMbIX NMOKAa3aTeNen NpUHSATLI NPeAesibHO AonycTUMbI Bbibpoc (MAB) 1 BpeEMEHHO Co-
rNacoBaHHbIM C OpraHn3aumsiMM oxpaHbl Npupoabl Beibpoc (BCB), koraa cobnoaenne MAB TpebyeT CylecTBEHHbIX
KanuTanoB/IOXeHWH.

MpenenbHO A0MYCTUMBIN BLIBPOC — 3TO HOPMATKB, YCTAHAB/IMBAEMbIA [/ KaXXA0r0 KOHKPETHOrO UCTOYHUKA
NCXoas U3 YCIOBUSA, YTO OT MCTOYHMKA U BCEN COBOKYMHOCTM OKPYXaloLWMX €ro UCTOYHUKOB B ropofie Wiu npo-
MBILLJIEHHOM KOMIJIEKCE MPU3EMHas KOHLEHTpaUMS BPeAHbIX BELLECTB C YYETOM MX paccemBaHusl u ¢OHa He rnpe-
BbILLAET HOPMATUBOB KauyecTBa Bo3Ayxa. KpoMe HOpMUPYEMbIX BblIGpPOCOB CYLLECTBYIOT aBapWUMHbIE W 3a/MOBbIE
BbI6GPOCHI.

BbIGpOCHI XapakTepmnayoTCsl KOIMYECTBOM 3arps3HSIOWNX BELLECTB, UX XMMUYECKMM COCTaBOM, KOHLEHTpa-
LMeN, arperaTHbIM COCTOSIHUEM.

MpoMbILLINIEHHBIE BLIOPOCHI NOAPA3AENSIOT Ha OpraHN30BaHHbIE N HEOPraHN30BaHHbIE. 104 OpraHNM30BaHHbI-
MW Bbl6poCamMy MOHMMALIOTCS BbIGpPOCHI, NOCTyMnalowme B atMocdepy yepe3 crneumanbHO COOPYXKEHHbIE ra3oxoabl,
BO34yX0BOAb! U TPy6bl.
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Cxema anroputMma MHBeHTapu3auum Bbi6pocoB
BpeAHbIX BewwecTB B aTMocchepy

BbISIBNIEHNE NCTOYHMKOB 3arpsisHeHMst aTMocdepbl
N HaHECEHWE VX Ha CUTYALMOHHBIWA NiaH

y

Onpe,u,eneHme B1Aa BpeAHbIX BEWECTB B UCTOYHUKAX
BbI6p0COB n nX KoanposaHune

A

Onpepnenexue ko3 dULUMEHTOB 3arpy3ku 060pyaOBaHMUS
¥ HaNMumsl YCTPOMUCTB OUMCTKM BbIGPOCOB

A 4

YCTaQHOB/NEHME KOHTPOJIbHBIX TOYEK U pa3MepOB
CaHWUTaPHO-3aLUMUTHbIX 30H

'

MonyyeHne faHHbIX O METEOPONOrMYECKUX YCIOBUSX
7 CbOHOBbIX 3arpasHeHnax

A 4

3aMepbl MapaMeTpoB MCTOYHMKOB BbIGPOCOB: BbICOTHI U AMaMeTpa Tpyo6,

TemnepaTypbl, CKOPOCTU, BI@XHOCTM ra3oB, KOHLUEHTpauun BB B BbIGpo-
CAY

A 4

Pacuet napameTtpoB Bbl6pOCOB N nUX paccenBaHuA
B NMPOCTPaHCTBE U BPEMEHU

4

Pa3spaboTka ToMa MAB 1 meponpustuin
MO CHUXXEHUIO BbI6pOCOB

A 4

CornacoBaHue ToMa [N/B ¢ caHuTapHbIM HaA30pOM;
yTBepxXaeHue Toma 4B

A

MonyyeHne paspelleHns Ha BbIGPOC BpeaHbIX BELLECTB
B aTMocdepy
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HeopraHnzoBaHHble BbIGpOCHI MOCTYNaoT B aTMocdepy B BMAe HEHaNpaBieHHbIX MOTOKOB B pe3ysibTaTte Ha-
PYLUEHUSI FEPMETU3aLMK, HEBBIMOMHEHNS TPEBOBaHUIA OXpaHbl aTMOChEpPbI MpY MOrPy3Ke U BbIrPy3Ke rpy30B, Ha-
pYyLIEeHWNs TEXHOSIOMMK NMPOM3BOACTBA MM HEMCNPaBHOCTM 060pyA0BaHMS.

Mo arperaTHOMy COCTOSIHMIO BblIGpOCHI MoApa3densioT Ha veTblpe Knacca: | — razoobpasHble U napoobpas-
Hble; |1 -kuakue; 111 — TBepable; 1V — cMeLlaHHbIe.

a3o06pa3zHble BbI6pOChl — OKCMA M AMOKCUA Yriepoaa, OKCMAbl a30Ta, AMOKCUA Cepbl, YrneBoaopoabl, GTo-
pUCTble CcoeanHeHMsl, aMMmrak, eHon, CMHUMbHas KNCIoTa, CepoBOA0OPOA, Cepoyrnepoa v ap.

Xuaokue BbI6pOCH — KUCMOThI, LIENOYM, PAacTBOPbI COMEN, PacTBOPbI XXWAKUX METANNOB, OpraHNYeckue co-
eQNHEHNS, CUHTETUYECKNE MaTepuansl.

Teepable BbI6pOCbl — HEOpraHM4eckas U opraHM4yeckas nblflb, caxka, CMObl, COeAMHEHMS CBMHLA, CMO,JIbl,
CUHTETUYECKNE N APYrUE BELLECTBA.

Mo BennumHe Macchbl Bbibpochl 06beanHeHbl B WeCTb rpynn (T/CyT): nepsas rpynna — macca meHe 0,01
BKIOUUTENBHO; BTOpas — ot 0,01 go 0,1; Tpetba — oT 0,1 pol; 4yetBepTtasd — oT 1 Aol10; natas — or 10 go 100;
LecTtasa — csbiwe 100.

Ansa ycnosHoro o603HaveHns BbIbpocoB Mo coctaBy B cootBerctBum € FOCT 17.2.1.01-76 npuHsTa cne-
Aayowasa cxema: knacc (1, 1, 1, 1V), rpynna (1,2, ..., 19), noarpynna (1, 2, 3, 4), MUHAEKC rpynnbl MaccoBOro Bbl-
6poca.

BbI6Gpochl noanexar Nepuoanyeckor MHBEHTapM3aunm, noa KOTOpo MOHMMAETCs CMCTEMATU3aUMs CBe-
[EHWUIA O pacrpeieneHn UCTOYHUKOB BbIBPOCOB MO TEPPUTOPUM 06bEKTA, UX KOIMYECTBO M COCTaB.

MUKPOKJTUMAT MPON3BO/CTBEHHbIX MOMELLEHWH, B/INSIHWUE MAPAMETPOB

MUKPOKJ/IMMATA HA 3[]JOPOBbE 1 PABOTOCITIOCOBHOCTb 4YEJIOBEKA

CocTosiHME 300pOBbS YENOBEKA, Ero paboTocrnocobHOCTb B 3HAUUTESbHOMN CTEMNEHN 3aBUCAT OT MUKPOKIMMa -
Ta Ha pabouem Mecte. He nmest BO3MOXHOCTU 3(PEKTMBHO BMSATb Ha NpoTeKalowme B atMocdepe KnmmaToobpa-
3ylolMe NpoLIecchl, NIOAM PacronaraloT KaueCTBEHHbIMM CUCTEMAMWU YMNPaBeHUsl hakTopaMyM BO3AYLIHOW cpeabl
BHYTPW MPOU3BOACTBEHHBIX NMOMELLEHWUN.

MUWKDPOK/IMMAT NMPOWU3BOACTBEHHbIX MOMELLEHWIN - 3TO COCTOSIHUE BHYTPEHHEN Cpeabl NPOU3BOACTBEHHbIX MO-
MELLEHWNI, OKa3blBalOLLEE BO3AEMCTBME Ha YENOBEKA, XapaKTEpPU3YEMOE MOKa3aTensiMM TEMMEepaTypbl BO3Ayxa U
OrpaXkaaroLLMX KOHCTPYKLMIA, BTAXXHOCTBIO M MOABMXKHOCTBIO BO3AyXa.

MMWKPOK/IMMAT NMPOU3BOCTBEHHbIX MOMELLEHUIA 3aBUCUT OT XapakKTepa TEXHOMOMMUYECKMX NPOLIECCOB, BpeMe-
HM rofa, KIMMATUYECKMX YCIIOBUIA, pa3MeEPOB MOMELLEHNS U 3(dEKTUBHOCTM CPEACTB HOPMaM3aUuum MUKPOKIMMA -
Ta. CucteMaTnyHoe repeoxnaxaeHne unn neperpeBaHne opraHM3Ma Bbi3bIBaeT YrHETEHME ero 3alUMTHbIX CU, NpuU
3TOM CHWXaeTcs 06LLas U UIMMYHOreHHAst aKTUBHOCTb, UTO BNeYeT 3a cob0i BO3HUKHOBEHWE 3a60/1€BaHWN.

Bbicokasi TeMneparypa BO34yxa CNOCOBCTBYET BbICTPOM YTOMIISIEMOCTM paboTaloLLEro, MOXET MPUBECTU K
neperpeBy opraHv3aMa, TenaoBoOMy yaapy wnv npod3abonesaHvio. Hu3skas Temnepatypa BO34yxa MOXET Bbi3BaTb
MECTHoe un obllee OXNaXAEHWe OpraHu3Mma, CTaTb MPUYMHOM NPOCTYAHOro 3abonieBaHust 60 06MOPOXKEHUS.
O6e npuuMHbI MOryT NPUBECTU K NETANILHOMY UCX0ay .

BrnaxxHocTs BO34yxa OKa3blBaeT 3HAUUTENbHOE B/IMSHWE Ha TepMoperynsaumio opraHuama yenoseka. lpwu
BbICOKO/ TEMMepaType BbiCOKasl BIaXKHOCTb CMOCOBCTBYET NepeHarpeBaHnio opraHvaMa, Npu HU3KoM TeMnepaType
- K NePEeOXNAXAEHNI0 OpraHM3Ma. Huskas BAaXKHOCTb Bbi3blBaeT nepeckiXxaHne CAnsncTbiXx 0605104eK AbIXxaTeNbHbIX
nyTel paboTHuMKa.

lMogBmxHOCTL BO34yxa 3PhEKTMBHO CMOcOOCTBYET TennooTAavye OpraHu3Ma 4YesioBeka M MOMOXUTENbHO
nposiBASeTCS Npy TeMnepaTypax Bbille KOM(MPOPTHbIX, HO OTpULIATENIbHO - NPU TeMnepaTypax Hmxe KOMGOPTHbIX.

[ns co3naHus onTuMasibHbIX YCI0Bui TPyAa B NMPOV3BOACTBEHHbIX MOMELLEHMSX HEOBX0AMMO 0BecrneunTb
HOPMaTMBHbIE 3Ha4YeHUs1 (HOPMbl) NapaMeTpoB MUKPOKIMMAaTa COMTAacHO CaHWTapHbIM npasuiaM M HopMam CanlunH
1.2.3685-21. 'vrneHndeckme HopMaTuBbl M TpeboBaHus K obecrnieyeHnto HesonacHocTM n (unn) 6e3BpeaHOCTU
Ans yenoseka hakTopos cpeabl 0butaHus (Tabnmua 1).

[nsa oueHKM xapakTepa ofexabl (TenaouM3onsauuun) n akkimMmaTusaumMm opraHMsMa B pasHoe Bpems roga
BBE/IEHO MOHATME Nepuoja roga. PasnnualoT TensbI U XONOoAHbIN Nepuoa roaa. Tennbii Nepuoa rofa XapakTepu-
3yeTCs CpeHECYTOYHON TEMMNEPATYPOIN HApyXXHOro Bo3ayxa +10°C 1 Bbille, X0noAHbIN -Huxe +10°C.

OnTUMarnbHble MUKPOKIMMAaTUUECKUE YCIOBUS NPEeACTaBNAOT coboli COYETaHNE KOMIMUECTBEHHBIX MOKasaTe-
Nelt MAKPOKIMMaTa, KOTOpbIE MPU AJIMTENIBHOM M CUMCTEMATMYECKOM BO3AEMCTBUM Ha 4YesoBeka 06ecrneumBaloT
CO-XpaHEeHME HOPMasbHOro TEMJI0BOrO COCTOSIHNS €ro OpraHM3Ma 6e3 HanpsXKEHUs1 MEXaHN3MOB TEPMOPErYNALNN.

OnTuMarnbHble BENUMYMHBI NMOKA3aTeNen MUKPOKIMMaTa HeobxoaMMo cobioaaTh Ha paboumnx MecTax npous-
BO/JCTBEHHbIX MOMELLEHWUNA, Ha KOTOPbIX BHIMOMHAOTCA PaboThl OMEpPaTOPCKOro TWMA, CBSI3aHHbIE C HEPBHO-
3MOUMOHASIbHBIM HanpsbkeHneM (B KabumHax, Ha NynbTax M NOCTax yrnpasieHns TEXHOMOrMYecKMMM npoueccamm,
B 3a/1aX BbIMUC/IUTENBHOW TEXHWKM U Ap.). MepeyeHb Apyrnx paboumx MecT v BUAOB paboT, Mpy KOTOPbIX AO/DKHBbI
obecneunBaTbCs OMTUMalbHbIE BEMMYMHBI MUKPOKMMaTa, OMNpedensitoTCs npaBuiaMyM MO OTAENbHbIM OTpacisM
MPOMBILLSIEHHOCTU M APYrMMU  [OKYMEHTaMW, COrfacoBaHHbIMM C oOpraHamMu [OCyAapCTBEHHOro CaHWUTapHO-
3NMAEMMONIONMYECKOr0 HaA30pa B YCTAaHOB/IEHHOM nopsaake. OnTUManbHbIi MUKpPOKIMMAT A4sist itoboi paboThl (3a-
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TpaTtbl 3Heprn Ao 150 KKaa/y4 B NMOMELUEHMN C He3HauUTeNbHbIM M3BLITKOM Tenna B XOSI0AHOe BpeMsi roga) co-
CTaBnsloT: TeMnepatypa 20-22°C, BnaxHoCcTb 40-60 %, CKOPOCTb Bo3ayxa Ao 0,2 M/c.

Zornyctumbie MUKPOK/IMMATUHECKME YC/I0BMS YCTAHOBNEHbI MO KPUTEPUSIM AONYCTUMOro Terna0BOro U (yHK-
LIMOHANBbHOIO COCTOSIHMS YeNloBEKa Ha NepUoA BOCbMMYACOBOM paboyein cMeHbl. OHM He BbI3bIBAlOT NOBPEXAEHUN
WU HapyLUEHUIA COCTOSHWUS 3[0POBbS, HO MOMYT MPUBOAUTb K BO3HMKHOBEHMIO OBLUMX U JIOKASbHbIX OLLYLLIEHW
TENnsI0BOro AMCKOMMOpTa, HanNpsHKeHNIO MEXaHW3MOB TEPMOpPEry isiuMmn, YXYALWEHNIO CaMOYyBCTBUS U NMOHWXKEHMIO
paboTocnocobHocTw.

[onycTuMble BENWYMHBI NOKasaTesnei MUKPOKIMMaTa YCTaHaB/IMBAIOTCS B Cydasix, Koraa rno TeXHonornye-
CKMM TpeboBaHUSIM, TEXHUUECKMM M 3KOHOMUYECKM 0B0CHOBAHHBLIM MpU4YMHaM He MoryT 6biTb obecneyveHbl onTn-
MasibHble BE/TIMYMHBI.

OnTMManbHble U AOMYCTUMbIE MUKPOK/IMMATUYECKUE YC/IOBUS NMPUBOASTCS ANS pasHbIX KaTeropuit pabor.
Kareropuy paboT pa3rpaHM4MBalOTCA Ha OCHOBE MHTEHCUBHOCTM 3HEpro3aTpar opraHuama (B Kkasn/y unu B BT):

m K KaTeropum la oTHOCATCS paboTbl C MHTEHCMBHOCTbIO 3Hepro3aTpart Ao 120 kkan/y (o 139 BT), npous-
BOAMMbIE CMAS U CONPOBOXAAOLIMECS HE3HAUNTENBHBIM (DU3NYECKUM HanpsKeHNEM;

m K KaTeropum 16 oTHOCATCS paboTbl C MHTEHCMBHOCTBIO SHepro3aTpaTt 121-150 kkan/u (140-174 BT), npo-
N3BOAUMBIE CUJIS, CTOSI USTN CBSA3aHHbIE C XOAbOOW M COMPOBOX/AAOLWMECS HEKOTOPbIM (U3MYECKUM HaNPsHKEHNEM;

m K Kareropum 2a oTHOCATCA paboTbl C MHTEHCUMBHOCTLIO SHepro3aTpaTt 151-200 kkan/y (175-232 Br), cBs-
3aHHble C MOCTOSIHHOM X0AbbOoM, nepeMeLLeHneM Menkux (A0 1 Kr) usgenuii B NONOXEHWUM cuasi, CTosi, U Tpebyto-
Lmne onpeaeneHHoro MU3nYeckoro HanpsKeHNs ;

m K Kateropum 26 oTHOCATCS paboTbl C MHTEHCMBHOCTLIO 3Hepro3aTpaTt 201-250 kkan/y (233-290 BT), cBs-
3aHHbIe C X0Ab6OoM, NEepEMELLEHNEM U NEPEHOCKON THKECTEN A0 10 Kr U COMPOBOXAAIOLWMECS YMEPEHHbBIM dur3MYe-
CKUM HanpshKeHneM.

[ns ycTpaHeHWst HeGNaronpusTHLIX BAMSHAM YCNOBUIA MUKPOK/MMata MPUMEHSIIOT TEMJIOU30MSUMIO, OTO-
NyeHne, BEHTUNALMIO, KOHAMLMOHMPOBAHWE BO3ayXa, YCTaHABMMBAOT CTPOro (PUKCUPOBAHHLIN PEXWM Tpyaa M OT-
Abixa.

BnunsHmne napamMeTpoB MUKPOK/IMMAaTta Ha 340POBbEe M PaboToCrIOCO6HOCTh Ye/I0BEKA

MUWKPOK/IMMAT MPOMU3BOACTBEHHbIX MOMELLEHUA — KIIMMAaT BHYTPEHHEW Cpedbl 3TVX MOMELLEHWUIM, KOTOPbIMI
onpenenseTcs AENCTBYIOWMMM Ha OPraHU3M YesioBEKa COUYETAHMSIMU TEMMEPATYPbl, BAAXXHOCTU, U CKOPOCTU [BU-
KEHMs1 Bo3ayxa. MMKpPOKIMMAT OKa3blBaeT B/MSIHME Ha npouecc TennoobMeHa M xapaktep pabot. [AnutenbHoe
BO3EWCTBME Ha YE€IOBEKA HEGNAronpusATHbIX YCIIOBUIA PE3KO YXY/LIAET €r0 CaMOYyBCTBUE, CHMDKAETCS MPOU3BO-
AMTENbHOCTb TPYAa, W NPUBOAUT K 3a6oneBaHuio.

1) BO3AENCTBME BbICOKOW TEMMNEPATYPbl BbICTPO YTOMIISIET, MOXET MPUBECTU K MEPErpeBy opraHusMa, Ter-
NOBOMY yAapy wim npodeccmoHanbHbIM 3aboieBaHMSIM.

2) HM3Kas TemnepaTypa — MecTHoe uan obliee OxSaKaeHne opraHusMma, npuynHa NPoCcTyAHbIX 3abonesa-
HUIA UM OBMOPOXXEHNS.

3) BbICOKasi OTHOCUTENbHAs! BMNAXXHOCTb MPY BbICOKOW TEMMepaType CMoCOOCTBYET MeperpeBy OpraHusMa ;
MPpU HU3KON YCUSTMBAET TEMI00TAaYy C NMOBEPXHOCTM KOXU, UTO BEAET K NEPEOXTAKAEHMIO.

4) HU3Kasl BNAXXHOCTb BbI3bIBAET NEPEChIXaHWE CIIM3NCTbIX 06010YEK AbIXaTENbHbIX MyTEN.

Mpy ANUTENBHOM M CMCTEMATUYECKOM MpebbiBaHMM YerioBeKa B OMTUMASIbHbIX MUKPOKIMMATUYECKMX YCN0-
BMSIX COXpaHsIeTCs HopMasibHOoe (hYHKUMOHANIbHOE M TEMSI0BOE COCTOSHME opraHm3mMa 6e3 HanpshKeHns MexaHus-
MOB TepMoperynsumun. Mpy 3TOM OLLYLLAeTCsl TEM0BOM KOMMOPT (COCTOSIHME YAOBNIETBOPEHUS BHELLHEN Cpeaon),
06ecneunBaeTcs BbICOKMI YpOBEHb paboToCnocobHOCTU. TakMe yCroBUsl NPeAnoYTUTENbHbI Ha Paboumx MecTax.

[lonycTUMble MUKPOK/IMMATUYECKME YCIIOBUS MPY AJIMTENBHOM U CUCTEMATUYECKOM BO3AEWCTBMM Ha YesioBe-
Ka MOryT Bbi3BaTb npexoasime n 6bICTpO HOpMaNM3yloWwmMecs naMeHeHns yHKUMOHANbHOrO 1 TEN0BOro CoCTos -
HUSI OpraHu3Ma M HanpsPkeHne MeXaHM3MOB TepMOperynaumn, He BbIXxoaswme 3a npeaesbl Guanonorniyeckmx npu-
CNOCOBUTENBHBIX BO3MOXHOCTEN. MpK 3TOM HE HaPYLUAETCS COCTOSIHWE 3[0POBbSl, HO BO3MOXHbI AUCKOMMOPTHbLIE
TENNOOLWYLLEHMS, YXYALWEeHNne CaMOYyBCTBMNS U CHDKeHne paboTocnocobHocTy.

M3 Tabnuubl 1 BUAHO, YTO NapaMeTpbl MUKPOK/IMMaTa NPOV3BOACTBEHHbIX MOMELLEHWI 3aBUCAT OT CTEMNEHU
TSKECTU BbINOSMHAEMbIX paboT 1 nepuoga roaa (TEN/bIM NPUHSATO CYMTATb NMEPUOA roda CO CPeAHECYTOUYHON TEM-
nepaTypov Hapy>HOro Bo3ayxa Bbie 10 °C, xonogHbiM — ¢ TemnepaTypoit 10 °C u Huxe). OnTUMarnbHble napa-
METPbl MUKPOKJIMMaTa PacnpoCTPaHAIOTCA Ha BCo paboyyto 30HY NPOM3BOACTBEHHbIX MOMELLEHNI 6e3 pasaeneHus
paboumnx MecT Ha MOCTOSIHHblE M HEMOCTOSIHHbIE. EC/IM MO TexHonorndecknm TpeboBaHMAM, TEXHUYECKM U 3KOHO-
MMUYeckn 060CHOBaHHbLIM MPUYMHAM OMTUMASIbHBIE MAapaMeTPbl MUKPOKAMMaTa He MoryT 6biTb obecneyeHbl, TO yc-
TaQHABNMBAIOT Npeaenbl UX AOMYCTUMbIX 3HaYeHu (Tabn. 2). Onpenensisi XapakTepPUCTUKY MOMELLEHNS MO KaTero-
pyW BbINOSHSEMbIX paboT (YPOBHIO SHEpro3aTpar), OPUEHTUPYIOTCS Ha Te U3 HMX, KOTOpble BbiNONHATCS 50 % (1
6onee) paboTatowmmum.
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Tabnuuya 1 — OnTUManbHblE 3HAYEHNs NapaMeTPOB MUKPOKAMMaTa Ha paboumx MecTax NPou3BOACTBEHHbIX NO-
MELLEHWI NPU OTHOCUTENILHOM BNIaXKHOCTM BO3AyXa B AvanasoHe 40...60 %

Mepvoa é?i;%g:?opaa::;_ TemnepaTtypa BO3- TeMnepaTypgl no- CkopocTb asmxe-
roga rosapar, Br) ayxa, °C BepxHocTen, C HMS BO3ayxa, M/C
XonoaHbIn la (oo 139) 22—24 21—25 0,1
16 (140—174) 21—23 20—24 0,1
lla (175—232) 19—21 18—22 0,2
116 (233—290) 17—19 16—20 0,2
111 (6onee 290) 16—18 15—19 0,3
Tennbii la (mo 139) 23—25 22—26 0,1
16 (140—174) 22—24 21—25 0,1
lla (175—232) 20—22 19—23 0,2
116 (233—290) 19—21 18—22 0,2
111 (6onee 290) 18—20 17—21 0,3

Tabnuua 2 — [onyCcTuMble 3Ha4YE€HNS NAapaMETPOB MMKPOK/IMMaTa Ha pabounx Mecrtax
NPOV3BOJCTBEHHbBIX MOMELLEHWI NPU OTHOCUTENIbHOW BNAXXHOCTU BO3AyXa B AManasoHe 15...75%

" CKOpOCTb ABWXKEHUS BO3AYXa,
TemnepaTypa Bo3ayxa, "C M/c, He 6onee
KaTeropus ans anana-
Mepvon paboT (no TemnepaTypa no- ONa AvMana3oHa | 30Ha TeMne-
roga YPOBHIO HWKe onTu- BbILLE OMTU- BepXHOCTEN, °C TeMmnepaTtyp | paTyp BO3ay-
3Hepro- MaJibHbIX MalbHbIX BO34yXa HWXE | Xa BbILLIE Or-
3aTpar, BT) 3HaYeHU 3HaYeHU onTUMarnb- -
HbIX 3HaUEHWIA MaJibHbIX
3HaYeHuU
Xonopa- Ia (go 139) 20—21,9 241...25 19—26 0,1 0,1
HblIiA 16 (140—174) 19—20,9 23,1. .24 18—25 0,1 0,2
lla (175—232) 17...18,9 21,1...23 16—24 0,1 0,3
116 (233—290) 15. ..16,9 19,1. ..22 14—23 0,2 0,4
111 (6onee 290) 13...15.9 18,1. ..21 12—22 0,2 0,4
Tennbin |Ia (oo 139) 21. ..22,9 25,1. ..28 20—29 on 0,2
16 (140—174) 20...21,9 24,1. ..28 19—29 0,1 0,3
Ha (175—232) 18...19,9 224...27 17—28 0,1 0,4
M6 (233—290) 16...18.9 21,1. ..27 15—28 0,2 0,5
111 (6onee 290) 15...17,9 204...26 14—27 0,2 0,5

KpoMme ykasaHHbIX B Tabnmue 1 napamMeTpoB MUKPOKIMMAaTa HOPMUPYETCS TakkKe MHTEHCMBHOCTb TEMI0BOMO
06nyyeHns paboTHMKOB. [lonycTMMOe 3HadeHue TenoBoro o6/yyYeHns Ha NOCTOSIHHBIX M HEMOCTOSIHHBIX paboymx
MeCcTax He [0/KHO MpeBbilaTh 35 BT/M%, ecnn B 30HE 06/y4YeHns HaxoanTcs 50 % u 6onee NOBEPXHOCTU Tena.
Mpv pa3Mepe nocneaHeit ot 25 Ao 50 % npeaen AONYCTUMON MHTEHCMBHOCTW 0BMydeHus coctasnseT 70 BT/M?, a
npu 061yYeHnn MeHee 25 % MOBEPXHOCTM Tena — 100 BT/M% WHTEHCMBHOCTb OTKPbITbIX MCTOYHWMKOB TEMI0BOrO
n3nydeHus (Nnamsi, HarpeTbii MeTaNN U T. M.) HE AO/MKHA MpeBbIWAaTh 140 BT/M? npu 0bnyyeHnn He 6onee 25 %
MOBEPXHOCTM TeNa M 06513aTeNlbHOM WUCMOJb30BaHUN CPEACTB UHAMBMAYANbHOM 3alUMTbl, B TOM YAC/IE LA U a3,

Harpes koxu yenoBeka Ao 45 °C Bbi3bIBaeT ee nospexaeHne n 6onesble oLyLleHns, a npn Temnepartype 52
°C npoucxoauT HeobpaTMMoe CBepTbiBaHME GENKOB TkaHel. Mo3ToMy B LEnsax NpodunakTMKM TEMMIOBLIX TPaBM
TeMmnepaTypa HarpeTbiXx NOBEPXHOCTEN MalUMH, 060pyAOBaHUS UM OrPaXkAaloLMX UX KOHCTPYKUMI OO/MKHA ObiTb
He Bbiwe 45 °C.

[JlonycTuMmble nepenaabl TEMMNePaTypbl BO3dyXa Mo BbicOTe paboyeli 30Hbl HE A0MKHbI NpeBbiwaTth 3 °C ans
paboT Bcex KaTeropui, a no ropusoHTanm 4 °C ans nerkux pabot, 5 °C ans pabot cpeaHei Tshkectn n 6 °C ans
TshKenbIX paboT. Bo Bcex criyyasix abcontoTHbIE 3HAYEHNS TEMNEPATYPbl BO34yXa, U3MEPEHHONM Ha PasHOW BbICOTE
M B PasfIMYHbIX Y4aCTKax MpPOV3BOACTBEHHbLIX MOMELLEHUN B TEYEHWE CMEHbI, AO/HKHbI BXOAWUTb B NMpeaenbl, ycra-
HaBnMBaeMble Tabmmuamn 1 1 2. HeobxoanMo OTMETUTL, YTO MapaMeTpbl BO3AYLIHOW CPeabl X)XMBOTHOBOAUYECKMX U
NTULIEBOAYECKMX 3AaHWI pernamMeHTUpoBaHbl HopMaMm TEXHOMOMMUYECKOro NPOEKTUPOBAHUS U HaMpPaBfieHbl Ha MO -
NyYEHNE MAKCUMaJIbHOM NMPOAYKTUBHOCTY MOrO/0BbS, COAEPXKALLEroCs B TakuX MocTpoiikax. MostoMy TpeboBaHus
FOCT 12.1.005 He pacnpoCTpaHSIOTCA Ha BO3AyX paboyeli 30Hbl B 3TUX 3A4aHUSX, @ TaKXKe B MOMELLEHUSX AN Xpa-
HEHUS CENbCKOXO3AMCTBEHHOM NPOAYKLMN.
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K nokasaTensaM, xapakTepusylowmM TensIoBoe COCTOSIHWE YenoBeka, OTHOCATCS TeMmnepaTypa Tena, TeMmne-
paTypa MOBEPXHOCTU KOXW M ee Tonorpadus, TENOOLWYLEHNS, KOTMYECTBO BbIAENSIEMOrO NMoTa, COCTOsIHME Cep-
AEYHO-COCYANCTON CUCTEMBI U YpOBEHb PAabOTOCMOCOBHOCTY.

TeMnepaTypa Tena 4yenoBeka XxapaKTepusyeT npouecc TepMoperynsaumm opraHusma. OHa 3aBUCUT OT CKOpO-
CTU NOTEpU TennoThbl, KOTOpasl, B CBOKD O4epeab, 3aBUCUT OT TeMrnepaTypbl U BNAXXHOCTU BO3A4yXa, CKOPOCTU ero
JABWKEHUS, HANMUMS TEMJIOBbIX M3JTy4YEHWUI M TEMM03ALUMTHBIX CBOWCTB oAexabl. BbinonHeHne paboT kateropuit M6
n 11l conpoBoOXAaeTcs MoBblleHMeM TeMmnepaTypsl Tena Ha 0,3...0,5 °C. pu nosbiwWeHun TeMnepaTypbl Tena Ha 1
C HaumMHaeT yxyawaTbCs CaMOYyBCTBME, MOSBASIOTCA BSANOCTb, Pa3fpaXKMTENbHOCTb, ydallalTcs nynbC U Ablxa-
HWe, CHWKAETCA BHWUMATENIbHOCTb, PaCcTeT BEPOSAITHOCTb HeCcyacTHbIX cydaeB. [Mpu Temnepatype 39 °C yenosek
MOXET ynacTtb B 06MOpOK.

TemnepaTypa KOXXHOro NoKpoBa YeioBeKa, HaxoasaLwerocs B COCTOSIHMM NOKOS B KOMOPTHbLIX YCII0BUSX, Ha-
xoauTca B npepenax 32...34 °C. C noBbiWeHWeM TeMnepaTypbl Bo34yxa OHa Takke pacteT o 35 °C, nocne yero
BO3HMKAET MOTOOTAENIEHME, OrpaHNYMBAIOLLEE AabHENLIEE YBENMYEHNE TEMMNEPATYPbl KOXM, XOTS B OTAENbHbIX
cnyyasx (0CO6EHHO MpY BbICOKOM BMIAXKHOCTM BO3Ayxa) OHA MOXET gocturatb 36...37 °C. YCTaHOBMEHO, YTO Mpw
pPa3HOCTM TeMnepaTyp Ha LEeHTpasbHbIX U nepudepnyecknx yyacTkax noBepxHOCTM Tena MeHee 1,8 "C 4yenosek
owywaer xapy; 3...5 °C — komdopT; 6onee 6 °C — xonoa. Mpn yBenuueHnn TemnepaTypbl BO3AyXa TaKxe
YMEHbLLAETCSl pasHuLa Mexay TEMMNepPaTypor KOXM Ha OTKPbITbIX M 3aKPbITbIX YY4acTKax Tena.

TennooLLyLEHMS YESTOBEKA Yallle BCEr0 OLIEHMBAIOT MO MSATU- UM CEMUBAN/IBHOM LUKANe:

o110 NATUGANNBHOW — "XOMOAHO", "MPOXNafHo", "koMdopT", "Tenno", "xapko";

o0 CceMMBANNBbHON — "OUEHb XONOAHO", “XOMoAHO", "MpOoXnaAHo"”, "KoMdopT', "Tenno”, "Kapko", "o4eHb
»KapKo".

OTW OLLYLIEHWNS YenoBeKa 3aBUCAT TakXKe OT TEPMUYECKOro COMPOTUB/IEHUS RT. ero oaexabl, NpeactaBnsio-
Lero coboi OTHOLIEHWE TOSLUMHBI C/I0S OAEXAbl (TOMLWMHA XJTONKOBbIX TKaHel konebnetcsa B npeaenax 0,10...0,22
MM, a wWenkoBbiX — 0,043...0,07 MM) K KO3 dMLUMEHTY TENNONPOBOAHOCTM MaTepuasna A, U3 KOTOPOro OHa caena-
Ha. [lns HaTypanbHoro wenka A = 0,043...0,053 B1/(M*K), wepcraHoi TkaHn — 0,052, nbHsSIHOM TKaHu — 0,088,
Koxun — 0,15, ans kanpoHa A = 0,24 Bt/(M *K).

Mo cemMmnbannbHOM LIKAe TEMJIOBbIE OLUYLLEHMSI YESTIOBEKA, OETOr0 B TOHKME BPIOKK, pyballKy C ASIMHHBLIM
PYKaBOM, Nerkoe HmxkHee 6enbe 1 BbIMOMHSIOWero B noMelleHMn He MeHee 3 4 fierkyto paboTty B cuasyeM noso-
XKEHUW, MOXXHO OLIEHMTb C MOMOLLbIO creaytoulen dhopMysbl:

b7 = 0,243t + 0,049p - 2,803,

roe b7 — uuncno 6annoB (Mo ceMmbanibHON LUKase), COOTBETCTBYIOLLEE OMNpeAesIEHHOMY TEMOOLLYLIEHNIO pabo-
Tawllero; t — Temnepartypa Bo3ayxa B nomelleHnn, "C; p — napumnanbHOe [AaBfiEHME BOASHbLIX NMapoB B BO3AYXE,
KMa.

HeobxoaumMoe anst pacyeToB Mo 3Toi hopMyne napunanbHOe AaBieHWE NapoB ONpPeaensitoT U3 BblipaXKeHNs

p = pHW/100,

roe pH — napuuanbHoe AaBNEHME HACbILWEHHBIX BOASAHbLIX MAPOB MpU AaHHOW TemnepaType, kMa: 12,513 npu 10
°C, 23,83 npu 20 "C 1 43,25 nipn 30 °C; W— OTHOCUTESbHas BMIAXXHOCTb BO3ayxa, %.
Hanpumep, npu Temnepatype 25°C 1 OTHOCUTENBHON BRAXKHOCTU 45 % uyuncio 6annoB

b7 = 0,243-25 + 0,049-33,54-45/100 - 2,803 = 4,01,

YTO COOTBETCTBYET OLLYyLLEHNIO KoMdopTa.

CepaeyHO-coCyanCTasi CUCTEMA MCMbITLIBAET HOJIbLIOE HAMPSHKEHWE NMPY BbIMOSHEHUW TSHKENON paboThbl B
YCNIOBUSIX MOBbILIEHHBbIX TeMnepaTyp. HapylwaeTcs BoAHbIi 06MeH, CryLIaeTcsi KpoBb, YCU/IMBAETCS ee MPUTOK K
KOXXE 1 MOAKOXHOMN XXMPOBOW KJIETYATKE, pacLUMpsoTCs nepudepryeckne cocydbl, y4alaeTcs NyibC U CHAXAETCS
apTepuasnbHoe aaBneHue. Mpy oaHON v TOM Xe (PM3NYECKOol Harpyske yactoTa Mysibca TeM 6osblle, YEM Bbille
TEMrepaTypa OKpY)atoLLero YyesnoBeka Bo3ayxa. PaboTocnocobHOCTb YesioBeka B 3HAUUTESIBHOM CTEMEHU CHDKA-
€TCs Npu TPyAe B YCIOBUSAX, CUIIbHO OT/IMHAIOWMXCS OT KOM(OPTHbIX. OTpuuaTtenbHoe BIMSHNE COOTBETCTBYHOLLMX
napaMeTpoB MMKPOK/IMMaTa Ha LIEHTpanbHY0 HEpBHYID CUCTEMY, APyrue opraHbl U CUCTEMbI MPOSIBNSETCS B OC-
nabneHnn BHUMaHWS, 3aMedIeHMN peakUnii, YXyOLWEHUN KOOPANHALMM OBMXXEHWUI, B PE3Y/IbTATE YEr0 YMEHbLLAET-
CS1 NPOV3BOAUTENBHOCTb TPYAA M MOMYT BO3HMKATb TPaBMbl. B oTAenbHbIX cydasx paboTa Npu BbICOKOM TeMrepa-
Type BO34yxa BEAET K CHWXEHUIO NPOU3BOANTENBHOCTM Tpyaa A0 80 % Mo CpaBHEHWMIO C aHasIOMMYHbLIM NMoKasaTe-
neM, 3ahMKCMPOBAHHBIM B KOM(POPTHBIX YCIOBUSIX.

MEPOITPUATUSA 110 HOPMAJTU3ALINN COCTOSIHUSA BO3/4YLUHOM CPEAbI

nnPON3BOACTBEHHbIX NOMELLYEHNA

Ana HopManu3auum TeMNEPAaTypHO-BIAXKHOCTHOMO PEXMMA NPUMEHSAIOT CUCTEMbI BEHTUNALMK, OTOMIEHNSA U
KOHAMLIMOHMPOBaHMA Bo3AyXa. [pn npaBunbHOM BblbOpe MX TUMA, NPOM3BOAUTENBHOCTM W OMTUMAsIbHOM KOHCT-
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PYKUMM YCNoBMS Tpyda Ha paboumx MecTax MnoaaepXXuBalOTCS B npedenax HOpM C MMHMManbHbIMW 3aTpaTamu
CpeacTB, TpyAa U 3HEpPruun.

MexaHu3auus 1 aBTOMaTU3aums MpoM3BOACTBEHHbIX MPOLECCOB, UCNOb3oBaHne 6osee coBepLlleHHbIX Ma-
WWMH 1 060pyI0BaHMS MO3BOMISAKOT CHU3NTb BPeMS NpebbiBaHUs Ntoaelt Ha paboumx MecTax C HEKOMGOPTHbIMK Na-
pamMeTpaMn MUKPOKIMMATA, @ TaKXXe OrPaHMYUTb AN UCKITIOUMTb KOHTAKT C BpeAHbIMM MpoM3BOACTBEHHBIMU (aK-
TOopamu.

Ytobbl NpeaoTBpaTUTb M36LITKN TEMNIOTHI B MOMELLEHMSX, TEMOM30/IMPYIOT HarpeBaeMble NoBepxXHOCTM 060-
PYOOBAHWS U YCTaHAB/MBAIOT 3alUMUTHbIE 3KPaHbl. JOMOSHUTENBbHO OPraHM3yoT PaUMOHASIbHbIN NMUTHEBON PEXNM C
LieSTbl0 KOMMEHCaLUUM NoTepb OPraHM3MOM Bfiaru 1 coneit, obecrneurBas paboTaloWwmx B ropsiumnx LiExax NoAcoseH-
HOWM M OXJTaXKAEHHOM rasnpoBaHHOW BoAoii. MpakTuyeckas peanusaums Takoro peXxuMa COCTOMT B YacToM YMoT-
pebneHnn HebonblunX KonmMyecTs Boapl: 100... 150 Mn kaxable 15...20 MuH. MNpu 3TOM cneayeT HanoMuHaTb pabo-
TalOLWMM, YTO CTEMEHb UCTILITLIBAEMON XaxX/bl BCErAa MEHbLLE, YeM (haKTUYECKMUE MOTEPU XXUAKOCTY.

Ecnn 3HayeHns napaMeTpoB MMKPOK/AMMaTa OT/IMYAOTCA OT HOPMATMBHBIX, TO HEOBXOAMMO WMCNOb30BaTb
CpeacTBa MHAMBMAYaNbHOM 3aWwmTbl paboTarowmx. C 1X NMOMOLLbIO MOXHO MPEAOTBPaTUTL NEPErPEB MMM MEPEOX-
NaXkaeHWe opraHM3Ma, a TakKe YCTpaHWUTb HebnaronpusTHOE BO3AEMCTBUE TEM/IOBbIX U3JTyYEHWUI HA OpraHbl 3pe-
HUA.

[ns npodunakTMKn OTpULLATENIbHOMO BIUSIHUS ANCKOMMOPTHBIX YC/IOBMIA Tpyda BaXKHO CrijlaHMpoBaTb pa-
LIMOHanbHOE YepeaoBaHme Nepnoaos Tpyaa M oTabiXa. MNpy HU3KKMX TeMnepaTypax, 0CO6eHHO B COYETaHUN C BbICO-
KON MOABWXHOCTbIO BO34yXa, BBOAST AOMOSHUTENbHbIE MEpepbiBbl Anst oborpeBa paboTtatowmx. TemnepaTtypy B
MoOMELLEHUSIX ANst 0borpeBa NoAAEPXMBAIOT B npeaenax 22...24°C, YTO HECKO/bKO Bbille 3HaYeHW, NpeaycMoT-
PEHHBIX AN1s1 CAHUTAPHO-OLITOBbLIX MOMELLEHMI. MNPy BbINOIHEHUM PaboTbl B YCIOBUSIX BbICOKMX TEMMEPATYP Mpo-
[AOSDKUTENIBHOCTb AOMOSIHUTENbHBIX MEPEPbLIBOB A0MKHA ObITb AOCTATOYHA A1 BOCCTAHOBMEHNS paboTocnocobHo -
CTM M NpoLeccoB TepMoperynaunn. Mpu BblpaboTke peKoMeHAaUmMi Ans KOPPEKTUPOBKM COOTBETCTBYHOWMX aKTO-
pOB OKpY><aloLel cpefbl UCMOMb3YIOT Pe3yfbTaTbl MEAMLIMHCKMX OCMOTPOB, MO3BOJISIOLMX CBOEBPEMEHHO O6Ha-
PYXXWUTb OTKJIOHEHWMSI B COCTOSIHUM 340POBbsi paboTatolmx U BbISBUTb SIIOAEN, KOTOPbLIM NMPOTUBOMOKa3aHa paboTa B
YCNOBUAX, OT/IMYAIOLWMXCA OT HOPManbHbIX.

TEMA JIEKLIMU N? 3: «<BEHTUNSALUNA U OPTAHU3ALINA BO31YXOOBMEHA>»

Bonpocbl nexkuynn:

1. HasHauyeHne 1 knaccudukaums CUCTEM BEHTUISILIAM.

2. OcHoBbl Bbibopa TMNa cucTeMbl BeHTUNSAUMKN. ObweobMeHHasl, ecTecTBeHHas U NpuHyauTenbHas (MexaHude-
CKas) CUCTEMbl BEHTUSUNM.

3. OcHoBbl pacyeTa. OCHOBHbIE CXEMbl CUCTEM BEHTUNSILMMW: €CTECTBEHHOM (aspauus); NpUHYAUTENBLHOM (MpUTOY-
HOMW, BbITSDKHOM, KOMOBMHMPOBAHHOM); MECTHOW (OCOBEHHOCTN KOHCTPYKTUBHOIO MCMOMHEHMST). KOHAMLIMOHMPOBaHWE BO3-

nyxa.

HA3HAYEHUE U KITIACCUPUKALIUA CUCTEM BEHTUNALUU

3apauu, pelLaeMble C MOMOLLBIO CUCTEM BEHTU/ISILIMM U KOHAMLMOHMPO BaHWS BO3Ayxa, 3ak/ovatoTcs (B camoi
obLeit hopMyNIMPOBKE) B CO 3AaHWUN B MOMELLEHUAX COOPY>KEHWUIN Pas/IMUHOMO Ha3HAYEHUS TaKUX MNa PAMETPOB BO3AYLL -
HOM cpenbl, KOTopble 6bl YAOBNETBOPS/IN U3MIOXKEHHBIM BbilLe TPEGOBaHMSAM. MeToabl M BO3MOXHOCTW PELLIEHMS 3TUX 3a-
[la4y pasnnyHbl ANs CUCTEM BEHTUNALUMM U CUCTEM KOHAVLIMOHMPOBaHMS BO3AyXa.

Mpy 060pyaOBaHNM COOPY)KEHUSI CUCTEMAMM BEHTUNSAILMM PELLIEHME YKa3aHHbIX 33fa4 B 0OLIEM Cllydae AOCTUraeT -
Cl MyTEM Moda4Yy B MOMELLE HWSI OMPeAENeHHbIX, HaWAEHHbIX PAaCHETOM KOJIMYECTB HAPY>KHOIO BO3Y Xa W yAarneHusl uc-
MOPYEHHOrO BO3Ayxa, HEMOAHOMO /1 Aa/IbHENLLErO UC MOJMb30BaHMS. OCTynaoWwmin B NMOMELLEHWE HaPYXXHbIA BO3ayX
MOXET MOABEPraThC 06pPabOTKE: OUMLLATLCS OT MblM, HArpeBaTbCs 3MMOW, OX NIDKAATLCA JIETOM U T. A. OOHaKo, Kak
npaBuo, B CUCTEMaX BEHTU/ISILUMM OXJTXAEHWE BO3AyXa HE [eNaercs, TOYHO TaK JXe, KaK He [Jenaetca Terso-
B/Ta)KHOCTHas 06paboTka, No3BoNsioLLast co3aaBaTb CTPOro OMnpeassieHHbIE TeMMNEPaTYPHO-BNaXHOCTbIE NapaMeTpbl 0bpa-
6aTbiBaeMOro Bo3ayxa.

B c1cTeMax KOHAMLIMOHMPOBaHUS MpedyCMaTpuBaEeTCs 60sbLLION KOM Mieke MpoLeccoB 06paboTki Bo3ayxa, C Mo-
MOLLIbIO KOTOPbIX MOTYT 6bITb YAOB/IETBOPEHbI CaMble BbICOKME U pa3HOO6pasHble TpeboBaHMS K NMapa MeTpaM BO3AyLLUHOM
cpefbl 3aKPbIThIX MOMELLEHWA. [py 3TOM COCTOSIHME BO3AYLLHOW Cpedbl MOMELLEHNS NEPECTAET ObiTb 3aBUCMMbIM OT Napa-
MET POB HapYy>XHOro (aTMocchepHOro) Bo3ayxa. Mo3ToMy B CUCTEMaX KOHAM LIMOHMPOBAHWUS LUMPOKO NMPUMEHSIIOTCA Takue
CI0XKHbIE M [OPOroCTOs LMe MPOLIECChl TEMMIOBNAXHOCTHOM 06paboTky BO3Ayxa, Kak OXaXAEHWE, COMpOBOXAAEMOE
OCYLLIKOM, YTO AOCTUIAETCs 0BbIYHO C MOMOLLIbIO XOJI0 ANSbHBIX YCTAHOBOK.

[ns co3paHnsl 3adaHHbIX MapaMeTpoB BO3dyXa B MOMELLEHMAX LUMPOKO UCMOSBb3YETCS Kak nodaya Hapy»KHOro
BO34yxa, creuvanbHbIM 06pa3oM NPUroTOB/IEHHOIO, Tak M 06paboTka BO3Ayxa, HAaXOASLErocsl B MOMeLLeHUsX. B cnc-
TeMax KOHAMLMOHMPOBaHUS BO3 Ayxa BCerda NpeaycMaTpuBaeTCs aBTOMAaTUYECKOE peryniMpoBaHue A5 noaaepKaHus
3alaHHbIX NapaMeTPOB BO3/YyLUHOW CPeabl.

CnepyeT 3aMETUTb, YTO MOHTaX W 3KCMyaTaumsi CUCTEMbl BEHTUNS UMM, OCOBEHHO CUCTEMbI KOHAMLIMOHMPOBA-
HUSI BO3AyXa, HEPEOKO CBSA3a Hbl C 3aTPaToM 3HAYUTENbHBIX CPEACTB. M03TOMY Mpexae Yem MPUHSATb PeLLieHne 06 yCT-
POVCTBE 3TVX CUCTEM B TOM WM MHOM COOPYXKEHUM, HYXK HO OYEHb TTy6OKO U3yUMTb BO3MOXHOCTM, MO3BOSIOLIME WU
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CoBCceM 060MTUCh 63 BEHTUNALMM U KOHOVLIMOHVMPOBAHWUS BO3AyXa, UM 3HauUM TEMbHO COKPaTUTb 06bEMbI STUX CUCTEM U
MOLLIHOCTW YCTaHOBJIEHHOMO B HUX 060pYyA0BaHMS.

MepeunciiMM HEKOTOPbIE BAXKHENLLIME MEPONPUSTUS, KOTOPbIE AAOT BO3MOXHOCTb CYLLIECTBEHHO COKPaTUThL 06b-
€Mbl CUCTEM BEHTUIALMM U KOHAMLMOHMPOBaHWS BO3[yXa M OBMErUaloT PELLEHWE OCHOBHbBIX 3adady, CTOSALWMX Nepeqn
HUMM.

1 MpuMeHEHNE TEXHOJIOMMYECKMX MPOLIECCOB, MPU KOTOPbIX B BO3AyX MOMELLEHUS HE BbIAENSIETCA BPEAHOCTEN
WM VX BblAENEHNE CBEAEHO K MUHUMYMY.

2. YCTpOMCTBO ANns BbIAENSIOLIErO BPEAHOCTU 060pYI0BaHNS repMe TU3MPOBaHHbIX YKPbITUIA C LIEMbIO HeonyLle-
HWS1 pacrpOCTpaHeHUs Bbl AENSIOLLENCS BPEAHOCTU B 06beME MOMELLEHUS .

3. MpaBvsbHbIN BbIGOP CTPOMTESNBbHBLIX (OrpaXaatoLLUMX) KOHCTPYKLMIA. 3TV YacTu 30aHWUN U COOPYXKEHUI [IODKHbI
6bITb TaKMMW, UTOBbI B/INS HAE HAPYXKHOWM Cpedbl HE 3aTPYAHSU0, a 06Meryano pelleHne BEHTUNS LMOHHBIX 3ada4. Tak,
HarpuMep, B XKapKoM K/IMMaTte Hesb3st PEKOMEH/IO BaTb MPOEKTUPOBAHME 3aHMI C 6OMbLUMMM MNJIOLWAASMM OCTEKIEHUS,
TaK KaK TaKoe OCTeK/EHNE CNOCOBCTBYET MOCTYMIEHNIO U3MULLIHMX KOSIMUECTB TEMA UHCOSSLNN .

B oTaenke noAseMHbIX COOPY)XEHMIA HEOBXOAMMO MpeayCMaTpyBaTb COBEPLUEHHYIO MMAPO- M Mapou3oNsUmio,
MPENSTCTBYIOLLYIO MPOHUK HOBEHWIO B/lAr U3 OKPYXKAIOLLEro rPyHTa. 3TO O6bACHAETCS TEM, UYTO CO3AaHME TeMMepa-
TYPHO-BNA)XHOCTHOTO PEXMMa B YC/IOBUSIX, KOrAa B BO3AYX MOMELLEHWUI COOPYXXEHWUI MOCTYNaeT rpyHTOBas Bnara,
ype3 BblYaHO YC/IOXKHAETCA. DKOHOMUYECKM BbIrOAHEE NPOU3BOAUTD [0 MOSNHUTENBHBIE KarnWTaslbHbIE 3aTPaThl, CBS-
3aHHbIE C YCTPOWCTBOM Bbl COKOKQUECTBEHHOM U30M1SLMK, YEM PacxodoBaTh 6OJbLUME CPEACTBA HA CUCTEMbI BEHTUNSA -
UMM M KOHAMLMOHMPOBAHUS BO34yXa, KOTOpble, BO-MEPBbIX, AO/MKHbI ObITb paccyMTaHbl Ha MOT/IOLWIEHNE BbIAENSIO-
LUMXCS! KOJMYECTB Bflarv U, BO-BTOPbIX, AO/MKHbI 3KCM/TyaTMpPOBaThcs 6€3 e pepbiBOB.

4, PaLMoOHaNIbHOE apXMTEKTYPHO-TTAHUPOBOYHOE PELLEHWE CTPOW TENbHOM YacTu 34aHWA U COOPYXKE -
HUIA, LenecoobpasHasl KOMMOHOBKA MOMELLEHNIN 06bekTa.

Mpy peLleHnn 3TUX BOMPOCOB CNEAYET YUMTbl BaTb BO3MOXHOCTM WUCMOMb30BaHNUS O/t BEHTUIMPOBaHUS Npo-
M3BOA CTBEHHbIX MOMELLIEHWUIN TaKMX ECTECTBEHHBIX CUJ1, Kak BETEP.

lMoMelleHuns, Tpebytolume AN BEHTUIISLIMM HanBOMbLLUMX KOJIMYECTB BO3MyXa, HE AODKHbI PAcrofiaraTbCs AaNeko
OT MeCT U151 3a60pa 1 Bblbpoca Bo3ayxa, YTobbl HE BO3HMKAIO HEOOXOAMMOCTM YCTPamBaTh NPOTSHXKEHHbIE BO3AY XOBO/bI.

lMoMeLLEeHNs!, B KOTOPbIX pasMeLLIEHO 060pya0BaHNE, BbIAENSIO Liee 6OSbLIOE KONIMYECTBO BPEAHOCTEN («IPA3HbIE»
MOMELLIEHMS), AO/DK Hbl OTAENATLCA OT MOMELLUEHNI, UMEIOLMX HEGONbLUME BbIAENEHUS BPEAHOCTEN («YMCTbIX» MO-
MELLIEHMI), N30IMPYIOLLVIMI NEPErOPOAKaMI A NPEOTBPALLEHNS PacpOCTPaHEHNS BPEAHOCTEN B 60SbLLMX 06beMaX.

ECTecTBEHHO, UTO B Ka)K[OM KOHKPETHOM Cilydae MoryT 6biTb Haliage Hbl U Apyrve crocobbl, obnerdatoLume BbInos-
HEHWE 33[a4 CUCTEMaMM BEH TUMSILMKU M KOHAMLIMOHUPOBAHWS BO3AyXa WM CMOCOBCTBYIOLIME COKPA LLEHUIO 06BEMOB
3TUX CUCTEM.

Hanbonee LenecoobpasHoe peLleHne, Kak NpaBWio, MOXET BbiTb Hall AEHO TOMbKO B PE3yNbTaTe COBMECTHOW pa-
60Thbl MHXEHEPOB PsAA Criely anbHocTel. KpoMe ydactust CneLmanicToB No BEHTUSALIMM M KOHAMLMO HUPOBaHMIO BO3-
ayxa, 06blYHO HEOBXOAMMO Yy4YacCTME TEXHOJIOrOB M cTpouTenei. OT MepBbIX 3aBUCUT BbI6Op 060pyaoBaHUs, €ro pa-
LIMOHasb Hasi KOMMOHOBKA M pasMELLiEHNE, OT BTOPbIX - LIENECO06pasHble KOHCT PYKTUBHO-CTPOUTESIbHBIE U apXUTEK-
TYPHO-NNIaHUPOBOYHbIE PELLIEHUS OOBEKTA.

Knaccugpnxkaymnss cucrem BeHTWISIUMKN

CucreMbl BEHTUAALMM MOTYT 6bITb KNAaccMMLMPOBaHbI MO CieAyoLMM OCHOBHBIM MpPU3HaKaM :

) 110 Criocoby robyKAeHUS ABWKEHNS BO3AYXa

- CUCTEMbI C €CTe CTBEHHbIM MOGYKAEHUEM, NN CUCTEMbI ECTECTBEHHOM BEHTU/ISILIMU, N

-CUCTEMbI C UCKYCCTBEHHBbIM MOBYXKAEHWEM (Halle BCEro MEXaHUYECKUM),UNU CUCTEMbI MEXaHNYECKON BEHTU/IS-
ynu,

6) 110 Criocoby CHABKEHNS MOMELLEHNI BO34YXOM

- CUCTEMbI, YepPE3 KOTOPbIE B MOMELLEHNS MOAAETCS BO3AYX, WU CUCTEMbI MPUTOYHOM BEH TUASLIM (NPUTOYHbIE
CUCTEMBI), U

- CUCTEMBI, C MOMOLLIbIO KOTOPbIX BO3 AyX YAQNISIETCA U3 MOMELLEHWNA, UNU CUCTEMBI BbITSDKHOM BEHTUASLMM (Bbl-
TAXKHbIE CUCTEMBI);

B) 110 METOLY OpraHu3aLim BEHTWISLIN [TOMELLEHUS

- CUCTEMbI, [ieli CTBUE KOTOPbIX PacrpoCTPaHSIETCS Ha YacTb 06beMa MOMELLEHUS, WU MECTHbIE CUCTEMBI, W -
CUCTEMbI, AENCTBME KOTOPbIX PACNPOCTPaHSIETC Ha BECH 06BEM NOMELLEHUS, UM 0OLLEOOMEHHBIE CUCTEMBI.

B cBOIO Ouepenb kaxkaast U3 3TUX GUCTEM MOXKET MMETb PasHOBUAHOCTU.

PaccMOTpUM OCHOBHbBIE OCODEHHOCTU CUCTEM BEHTUMSILIMM, OTHECEH HbIX K Pa3NYHbIM FpyrnnaM B COOTBETCTBUM C
NpMBEAEHHBIMA NPUHLM NaMK Knaccudurkaumm.

CUCTEMBI ECTECTBEHHOM M MEXAHUYECKOU BEHTWISLIMA

B cuctemMax ecTeCcTBEHHOM BEHTWUNSILMM BEHTUMPOBAHWE MOMELLEHW MPOU3BOAMTCS MOJ AENCTBUEM ecTecT -
BEHHbIX C1N. K UMy 1x OTHOCST sl TEMIOBOW (MMM PaBUTALMOHHDIN) M BETPOBOM Hamopbl. Mog Tenso BbM Haropom
NOHUMAETCsl TO AABMIEHME, KOTOPOE BO3HWKAET BCIEACTBME PasHOCTW MOTHOCTEN (MM OB6bEeMHbIX BECOB) BO3ayXa,
MMEIOLLIero pas Hylo TemnepaTypy.

BenvunHa rpaBUTaLMOHHOMO Hamopa CUCTEM BEHTUNSLMM HaXOOMUT CS TaK e, KaK W rpaBUTaLMOHHBLIX CUCTEM
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OTOM/IEHMS, T. €. MO Pa3HOCTU BECOB CTO/IBOB BO3AyXa HAPY>KHOMO (TeMrepaTypa f, U 06beMHbIA BEC ) U yAANsSEMOro 13
MOMeLLIEHMS (TeMnepaTypa f 1 06bLEMHBIN BEC V).
BennuuHa rpaBUTaLMOHHOO Harnopa H;. pasnnyHa /1 MOMELLIEHUIA, PaCrOJIOXKEHHbIX Ha Pa3HbIX 3TaXax:

Hi=hA(Yx — Ys), (1)

rae h— paccTosiHWE OT LIEHTPA BEHTUNALIMOHHOMO OTBEPCTUS B MOMELLEHUM [I0 LIEHTPa BO3AYXOBbINMYCKHOMO OTBEPCTUS, M.

BeTpoBbIM HanopoM Ha3bIBAETCA AAB/MEHMNE, OKa3bIBAEMOE BETPOM Ha MOBEPXHOCTU PasNnYHbIX npeaMe-
TOB (B TOM YNCIIE M CTPOM TENBHBIX KOHCTPYKLMIA). BenmunHa BETpoBOro Harnopa Hg OTCHUTLIBAETCS OT 6apoOMETPUYECKO-
ro 1aB/IEHNUS U HAXOAUTCS U3 BblPaXKEHNS

Hs=ks ya?/2g, (2

rae Ks - KoaUUMEHT, NMOKa3bIBaOLWWM, Kakas YacTb KMHETMYEC KOM SHEPIUM BETPa NEPEXOANT B NMOTEHLMANBHYIO; Ky
MOXeT 6bITb 6051b LWe Hyns (+), uTorga Bo3HMKaeT AaereHne 6orblue atMocdepHoro, 1 MeHb e Hyns (-), Torda Habno-
[AETCS Pa3pexXeHne; y - 06BEMHBIN BEC [BVKYLLErocs BO3AyXa, Ki/M’; w - CKOPOCTb BETPa, M/CEK; g - YCKOPEHWe CBO-
604HOrO NageHus, m/cer’.

Bozayx, MOCTynatoLLui B NMOMELLEHUS UM YARTSEMbIA U3 HUX, B CUC TEMAX ECTECTBEHHOWN BEHTUMSALIMM MOXET ne-
peaBuraTbCs Mo creumants HblM KaHasiamM-Bo34yxoBoAaM (B 3TOM C/lydae CUCTEMbI Ha3bIBAOTCS K& Ha/1bHbLIMMU).

B cvcTeMe eCcTECTBEHHON BEHTUNISILIMM MOMELLIEHUI, PaCTONOXEHHBIX B Pa3HbIX 3Ta)kax 5-3TaxHOro goma (puc. 1),
BEHTWUIMPOBaHNE NPOU3 BOAMTCA Gr1arofaps yaaneH o 13 NOMELLIEHWI BO3AyXa YEPE3 BEHTUMS LIMOHHBIE KaHasbl, NMpo-
JIOXKEHHbIE B CTEHE. Paanyc AeicTBums (MO ropusoHTanM) KaHasbHbIX CUCTEM OFpaHUYeH U3-3a HEDOSbLUMX BENMYMH
JIEACTBYIOMX HanopoB. O6bIYHO OH He Npe BbiaeT 20-25 M.

B cvcTeMe ecTecTBEHHON BEHTUNSLMIN NPOM3BOACTBEHHOMO 3AaHNS (PUC. 2) UCTIONB3YETCA BETPOBOW Harnop. Be-
Tep 06ayBaeT crelmasnbHOe YCTPOUCTBO - AedneKTop, No3BOSISIOLLEE CO3AABATb Pa3PEXEHNE NPU JTO BbiX HAMNPaB/EHNSX
BeTpa. K otBepcvio aecbnekTopa NpucoeanHeHa CeTb BO3AYyXOBOAOB, HYepe3 KOTOPYKO M3 Pas/iMyHbIX TOYeK MpOM3BOACT-
BEHHOIO MOMELLIEHNS YAANSETCA BO3AYX, COAEPXKALLMIA TE WU MHbIE BPEAHOCTU.
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PucyHok 1 — CxeMa eCTECTBEHHON BEHTUNALIMM MOMELLEHNIA 5-3TaXKHOMo IOMa Noj AeWCTBMEM TEMI0BOrO Hanopa:
1 - BLITSXKHOE OTBEPCTUE; 2 - BEPTUKASIbHbINA KaHan; 3 - cBOpHbIN KaHan; 4 - BbITSXKHAA lWaxTa; 5 - aednektop
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PVICYHOK 2 — CxeMa eCTeCTBEHHOM BEHTUSILMM Npon3BOACTBEHHOIO 34aHUA
noa AencTBueM BETPOBOro Hanopa:

1 - BLITSDKHOE OTBEPCTHE; 2 - BO3AyX0BoA; 3 - Aednektop

B 6eckaHasibHbIx cMCTEMaxX BO3AyXOBOAbI OTCYTCTBYHOT M BO3AYX BXO AWT B MOMELLUEHUSI UM YXOAUT U3 HUX
yepes crieumanbHble OTBEPCTUS B CTPOUTENbHBIX OrPaXXaeHUSX.

TaKylo CUCTEMY ECTECTBEHHOW BEHTUISILMW HA3bIBAOT aspaumen.

Aspaums LIMPOKO MPUMEHSETCA AN BEHTUNALUMU NPO M3BOACTBEHHbIX 3[aHUIA C 60OMbLUMMU U36bITOUHBIMA
TennoBbiaeneHnsaMn. CxeMa aspauun OAHOMPOJSIETHOrO MPOU3BOACTBEHHOrO 3AaHWS MO [ei CTBMEM TEMJIOBOrO
Harnopa npez CTaBneHa Ha puc. 3. Kak 6bi710 yKa3aHo, TEMNIOBOM HaMop pa3 SIMYeH Ans OTBEPCTMIA, Pacrono XKeH-
HbIX Ha pasHbIX OTMETKaXx. [03TOMy B BEPXHUX OTBEPCTUAX CO3AAETCS AABNIEHME HUXE aTMO CPEPHOTO, @ B HUXKHUX
Bbile aT MOC(EPHOro, B pe3ynbTaTe Yero MOXET OCYLLECTBNSATLCA CXEMa [ABUXXEHUS BO3AdyXa, U30OpaXKeH Has Ha
PUCYHKE.

C NOMOLLbIO a3pa LMK NpU UCMoNb30BaHUM BETPOBO o Hanopa MOXET 6biTh pelleHa 1 6onee cloXHas 3a-
[aya, HarnpvMep BEHTU/IMPOBAHME MHOMOMPONETHO Mo NMPOM3BOACTBEHHONO 3A4aHNS, Kak 3TO MOKa3aHo Ha puc. 3.4.

PucyHok 3— CxeMa aspaumm 0AHONPOSIETHOMO NPOM3BOACTBEHHOMO
3[aHus NoAa AEMCTBMEM TEMIOBOrO Hanopa

= A

PycyHok 4 — CxeMa aspaumm MHOMoNpPOETHOMO MPOM3BOACTBEHHOO 3aHNS

B oTnmuMe oT cUCTeM ecTEeCTBEHHON BEHTUNALMM, B CUCTEMAX MEXa HUYECKOW BEHTUNISILMM AN NEPEaBVKEHNS
BO3/lyXa MUCMOb3YOTCA CrelnarnbHble MallkHbl, Ha3biBaeMble BEHTUIATOPAMU.

CyCTEMbI MEXaHUYECKOW BEHTUMSILMM Takoke MOTYT BbITb KaHa/lbHbIMM M 6eckaHasIbHbIMK . Yalle BCero NpuMeHsIoTCs
KaHasbHble aMCTeMbI. Paanyc [ENCTBUS CUCTEM MEXaHUYECKOM BEHTUNISILMM MOXKET 6biTb BecbMa 6onblumM. OH 3aBUCUT OT
BE/MYMHBI AABMEHMS, CO34aBAEMOr0 BEHTUNATOPOM. 3BECTHbI CUCTEMBI, B KOTOPbIX PacCTOSHWS OT BeHTUnsTopa (06bI4HO
LIeHTPOBEXXHOr0) 0 Hambonee yaaneHHbIX Touek CETU BO3[yXOBOAOB COCTaBNSOT COTHWM METPOB. OAHAKO NpUMEHSIIOTCA U
6eckaHanbHble CMCTEMbI, UCTONL3YIOLLME, KaK MpaBuIo, A1 NEpeBDKEHNS BO3[yXa OCEBbIE BEHTUNSTOPLI.

CXeMbl CUCTEM MEXaHUYECKON BEHTUNSLMM, UMEIOWMX Pa3BETBIIEH HYIO CETb BO3MYXOBOAOB, M30OpaXeHbl Ha pUC.
3.5 1 3.6. Cxema anctembl 63 ceT BO3ayXoBoAoB (beckaHanbHas) nokasaHa Ha puc. 3.7.
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PucyHok 5 — CxeMa c1CTeMbI MPUTOHHOM MexaHN4ecKon PucyHok 6 — CxeMa CUCTeMbl BbITSDKHOM MeXaHU4ecKoi

BEHTUNSLNM C Pa3BETB/IEHHOI CETbIO BO3/lyXOBOJI0B: BEHTUNALUMM C Pa3BETB/IEHHOW CETHIO BO3/AYXOBOAOB:
1 - BO3ayX03a60p; 2 - BO3AyX0OBOAKI; 3 - MPUTOYHOe OTBepcTe 1 - BO3AYXOBLIGPOCHOE YCTPOWCTBO 2 — BO3AYXOBOAb
4 — BEHTUNATOP 3 - BbITSHKHOE OTBEPCTME4 — BEHTUNIATOP

‘{/
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)

PucyHok 7 — CxeMa MexaHu4eckon 6eckaHanbHOM BEHTUNSALMM
1 - Bo3ayxo3abop; 2 - BEHTUNATOP; 3 - NPUTOYHbIN NaTpybok

CUCTEMbI ITPUTOYHOW U BbITSDKHOM BEHTWISILIMN

MomeLlleHns MOryT 6bITb 060pYyA0BaHbI TOSILKO CUCTEMAaMM NMPUTOY HOW BEHTUNSILMK (pUC. 5).

B 3Tux cny4dasix B MOMELWEHUs OpraHn30 BaHHbIM MYTEM MMOAAETCA OrpefesieHHOe PacyeToOM KOJIMYECTBO
BO34yxa. YaaneHue Bo3ayXa MOXET NPONCXOAUTb HEOPraHU30BaHHO Yepes3 HEMOTHOCTU B CTPOUTENbHBLIX Orpax-
AEHUSIX UK Yepes creumanbHO YC TpauBaeMble ANt 3TON Lenu oTBepcTusi. ECTecTBEHHO, YTO B YCTAHOBMB LLEMCS
COCTOSIHUM KOMWYECTBO MPUTOYHOrO BO3AyXa BCErja paBHO KOMMMYECTBY YAANAEMOro BO3AyXa HE3aBUCUMO OT CyM-
MapHOW MoLaamn HENOTHOCTEN UM OTBEPCTUI B CTPOUTESIbHBLIX OrpPaXKaeHMUsIX.

CyMMapHasi niowasb HEMOTHOCTEN OrpaXKAeHU BAMSIET HA BENMYM HY [aBfIEHWsl BO34yXa B MOMELLEHWUM .
Mpy 3TOM CyLleCTByeT 3aBMCMMOCTb, MOJSlyyaemasi Mo WM3BECTHOM U3 rMAPOaspPOMEXaHnkn opMyne UCTeYeHust
XXWUOKOCTM Yepes oTBepcTMe. Ha OCHOBaHWMM 3TOM 3aBMCMMOCTU AaBneHWe Bo3dyxa (Ap B KkI/M ) B NOMELLEHNN 1
YyacoBoe KONMYECTBO NoAa BaeMoro Bo3ayxa (G B k//yac) cBa3aHbl cnefyowmmM obpasom:

Ap=(G/36003F) (1/29y) )

rae F - nnowaab TON UM MHON HENMOTHOCTU, M i - KOI(MULMEHT pacxoaa Mnpy NPOXOXAEHWM BO3AyXa uepes
HEMOTHOCTb.

[ns 06bIYHOIO B CTPOMUTENbHBIX OFPaXKAEHMSX TUMA HEMJIOTHOCTEN B BUAE LUEMEN, 3a30POB U T. [1. MOXET bbiTh
MpUHSTa CPeaHSS BeIMUMHA KosdduLMeHTa pacxoaa, paBHas Ly, = 0,7.

EC/M KONMUECTBO BO3/lyXa L BbIPKEHO U M /4ac, TO AaHHas 3aBICM MOCTb NpuobpeTaeT Bia

Ap=(L/3600u,5F ) (v/29) 4)

24



Ecm Bo3ayx 13 noMeLleHus yaanseTca vyepes cneunansHO YCTpau BaeMble OTBEPCTUS, TO XapaKTep 3aBUCMMO-
cren (3) n (4) He MeHs eTcs. Hepeako 3Th 0TBEPCTUS 060pyaytOTC 0COBbIMM KlanaHaMu, HO CALLMMMW Ha3BaHWe Kia-
MaHoB M36biTouHOro aaBnenus (KUAbl). Ha puc. 3.8 nokasaHa cxeMa YCTPOICTBa Takoro KiaraHa, U3 KOoTopol BuA-
HO, YTO ycunusl, HeobxoamMble Ans OTKPbITUSA KianaHa, 3aBUCAT OT NMOSIOXKEHMS] MPOTMBOBECA. DTO NO3BOSSIET C MO-
moLbto KU[oB perynn poBaTh AaBneHue B NMOMELLEHNN (Ap), UTO UCMONb3YETCS ANs NepeTeka HUS BO3ayxXa M3 OAHOMo
nomeLleHuns B gpyroe (puc. 9).

[insa 3o xe uenum, kpome KNIoB, MoryT 6biTb MPUMEHEHBI U APYrUe YCTPOMCTBA.

CucteMamMm NPUTOHHON BEHTUNSALMU 060pYAYHOTCS Haubosnee «UMCTbie» MOMELLEHMS, TaK Kak COrfiacHO puc. 9
BO3AYX ABVDKETCS M3 3TUX MOMELLIEHUI, @ HE Ha060POT.
B cnyyae 060pynoBaHMS MOMELLEHWUI TONBKO CUCTEMAMU BbITSDKHOM BEHTWISLMMU (PUC. 6) OPraHM30BaHHO NPOV3BOANT-
€A yaaneHve Bo3ay Xa U3 NnoMelleHni. MpUTOK OCYLECTBNSIETCS HEOPraHM30BaHHO NGO YEPE3 HEMTOTHOCTM B CTPOU-
TENMbHBIX OrPaXKAEHMSX, MO0 Yepe3 Crielmn anbHO YCTPauBaeMble A1 3TOW LESIM OTBEPCTUS. B oTnmume ot paccMoT
PEHHBIX BbiLLE CUCTEM MPUTOUHON BEHTUNALIMM, B MOMELLEHWSIX, MMEIO LLUWX JTULLb CUCTEMY BbITSDKHOW BEHTUISAILMM, AaB-
NeHune yCTaHaBIMBAETCA Hbke aTMoCchepHOro (Mnn Hke, YeM B COCeaHMX MoMeLLeHnsX). Benn umHa paspexerus (Mo
OTHOLLIEHMIO K aTMOC(epHOMY [aBneHMIo) MOXeT ObiTb onpeaeneHa no TeM xe gopmynam (3) u (4).

a
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PucyHok 8 — KnanaH 136bITOYHOro AaB/ieHus:
a - B 3aKPbITOM MOSIOXXEHW; 6 - B OTKPbITOM MOJIOXXEHWUW:

1 - Kopnyc; 2 - Tapenb; 3 - pblyar; 4 - CTONOPHOE YCTPOMCTBO; 5 - NepeMeLLaoLLMiics rpy3

Mpy obopyaoBaHMM MOMELLEHUM TONBKO CUCTEMOMN BbITSXKHOW BEHTU NSILMM MOXKET 6biThb, Tak e Kak U B
C/lyyYae NPUTOYHON BEHTUNALUMM, UC NOJSIb30BaHO NepeTeKaHne BO3ayxa, W TOraa B NMOMELLEHUE, MPUCOEANHEH HOoe
K CMCTeMe BbITSXKHOW BEHTUNsIUmMKM, ByAeT nocTynatb BO34yX M3 COCEAHErO MOMELLEHUS. ITUM UCKIIOYAETCa Um
3aTpYAHSIETCS ABWKEHME BO3AyXa B 06paTHOM HanpasneHuu. MNo3ToMy CUCTEMaMM BbITSDKHOW BEH TUASLUMM 06opy-
AYIOTCA Hambonee «rpsisHble» MOMELLEeHUs, KOraa Hago npe AOTBpaTUTb PacrnpoCTpaHeHWe U3 HUX BO3dyXa B CO-
cefiHVe MoMeLLeHUs.
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PucyHok 9 — CxeMa NpUTOUHOM BEHTUNSLIUM MOMELLEHWUI C MPUMEHEHWEM KNanaHOB M36bITOUHOrO AABEHMA:
1 - NPUTOYHBIN BO3AyXOBOA; 2 - BbITSXKHOM BO3AYX0BOA; 3 - KNanaH M36bITOYHOro AaBieHNs!
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MoMelleHnst MOryT 6bITb 060PYA0BaHbI CUCTEMAMU NMPUTOUYHOM U Bbl TSHKHOM BeHTMNAUMM (puc. 10). B aTux
C/lyYyasix B MOMELLEHUAX TalKe MOXET YCTaHaB/IMBATLCS MOBBILLEHHOE WM MOHWXXEHHOE AaBfiEHME BO3 AyXa CO-
rnacHo 3aBucnMocTsM (3) u (4). EctecTBeHHO, YTO B 3T ¢hOp My/ibl BMECTO G U L Halo NOCTaBUTb Pa3HOCTb KOJU-
YecTB NOAABAEMOro M yaansieMoro Bosayxa (PasHOCTb MEXAy MPUTOKOM W BbITSHKKON). Ecnv Habniogaetcs npe-
BbILLEHWE NPUTOKA HA/l BbITSHKKOM, YKa3aHHas pa3HOCTb MMEET 3HaK MNJIoC, U HAao60poT. 3HaKy NJIOC COOTBETCTBY-
€T NpeBbllleHNe AaBneHnst (Ap > 0), a 3HaKy MUHYC - MOHWXEHWE aaBneHns (Ap < 0) No cpaBHEHUIO C aTMocdep-
HbIM WM C A@B/IEHNEM B COCEAHUX MOMELLIEHMSIX.

e T—r»-—v’ﬁﬁ—w—r*W %

PucyHok 10 — CxeMa 0611e06MEHHOM MEXQHNYECKON BEHTUNALMM MPOU3BOACTBEHHOIO 3AaHMS

MECTHBbIE 1 OBLLJEOBMEHHbBIE CUCTEMbI BEHTUJISILINN

MecCTHble CUCTEMbI BEHTUMSILMKW MOTYT 6biTb MPUTOYHBIMU U BbITSHXHbI MU. [locneaHne nosyumsv BecbMa LUn-
POKOE pacrnpoCTpaHEHNE B NMPON3 BOACTBEHHbIX MOMELLIEHNSAX, TaK KaK MO3BOMAIOT peLlaTh 3alauM CO3Aa HUS1 3adaHHbIX
YC/IOBWIA BO3/YLUHOW Cpefibl Hanboee SKOHOMUYHBIM MYyTEM.

MecTHbie BBITSMCHBIE CHCTEMbI BEHTUNISILMN, WM MECTHbIE OTCO Cbi, NPeaHa3Ha4YeHbl Ans yaBiMBaHUS Bbliae-
NAOLLMXCA BPEAHOCTEN B MECTE UX 06pa30BaHMsl. STUM NPeAoTBPALLAETCS PacnpoCTpaHEHNE BpeA HOCTEN BO BCEM 06b-
€eMe MoMelLLeHNS.

MecCTHbIE MPUTOYHBIE CVCTEMBI BEHTUNSLMN OCYLLECTBSIOT NoJady Bo3dyxa B ONPEAENEHHYHO 30HY MOMELLEHNS
(4aLLe Bcero Ha paboyee MeC TO, a MHOraa B MECTO, OTBEJIEHHOE A1 OTAbIXa). B 30He AeiicTBMS NopaBa emMoro Boayxa
CO3/1a10TCA YC/IOBUSA, OT/IMYAIOLLMECS OT YCIIOBUN BO BCEM O6BEME MOMELLEHUS U Y/IOBNETBOPSAIOLLME MOCTAB/IEHHBIM Tpe-
60oBaHUAM.

Mpy KOHCTPYKTMBHOM O(POPMIEHMN MECTHBIX BBITSDKHBIX M MPUTOY HbIX CUCTEM BEHTUISLMN HEOOXOAUMO YUMThI -
BaTb a3pOIMHAMWYECKME CBOMCTBA TOM 30HbI ABMKYLLErOCA BO3AYXa, KOTOPas HEMOCPEACTBEHHO MPUMBIKAET K BCAChI-
BAlOLLIEMY W HarHeTaTeslbHOMY (NMPUTOYHOMY) OTBEP CTUHO. DTW 30Hbl HOCAT COOTBET CTBEHHO HAa3BaHWS BCacChbiBa
IOWEero UNpMTOYHOTo dakena. Kak M3BECTHO M3 Kypca aspoAMHAMMKM, CBOMCTBA TOrO M APYroro pesko
OT/INYHBbI.

CrpykTypa BcacbiBatoLlero dakena xeMatmyeckn n3obpa »xeHa Ha puc. 11.
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PucyHok 11 — CTpyKTypa BcacblBaloWero hakena B 30He AEWCTBUS KPYToro OTBEPCTUS:
1 - MHUN NOCTOSIHHBIX OTHOCUTESTbHBIX CKOPOCTEN ABWDKEHUS BO3AYXA; 2 - IMHUM TOKa BO34yXa
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PucyHok 12 — CTpyKTypa npyToqHOro dakena

3TOT (haken BecbMa AanbHOLOEH. UCeBasi CKOPOCTb YMEHBLLAETCS Mef IEHHO M 3HadeHust 0,1 OT HayanbHoW
BE/IMYMHBI AOCTUIAET Ha PacCTost HUM NPUMEPHO 50d OT NPUTOYHOIO OTBEPCTUS.

MeCTHbIE BbITSKHBIE CUCTEMbI BEHTUISILMW UM MECTHbIE OTCOCI NOAPA3AENSIOTCS B 3aBUCUMOCTU OT KOHCTPYK-
TUBHOTO OChOPMJIEHMSI BO3AYXOMNPUEMHOIO YCTPOWCTBA Ha C1eaytoLLME OCHOBHbIE Pa3HOBUAHOCTY :

- BbITSDKHbIE 30HTbI;

- BbITSDKHbIE LWKadbl N KOXYXM;

- bopToBbIE OTCOCHI.
BbITAXHbBIM 30HTOM Ha3blBaeTCsl Takasl PasHOBMAHOCTb Me CTHOrO OTCOCa, KOrZa BO3AYXOMpPUEMHOE YCT-

pOl)lICTBO (MpUeMHUK) Haxo AUTCA Ha HEKOTOPOM PacCTOSAHMM OT UCTOYHUKA BbIAENEHUS BpeaHOCTU U 0|<py>|<arou4m7| BO3-
AyX MOXET cBoboaHo NoCTynaTb B 30HY neﬁcr BUA OTCOCA.

PasnnuHble TUMbl BLITSXKHLIX 30HTOB MNPEACTaBNeHbl Ha puc. 13.

30HTbI HE ABNAOTCA coBepLieHHbIMKU MECTHbIMU OTCOCaMU, TaK KaK Tpe6yr0T yaaneHua BMECTe C Bbl,ElGﬂFIiOLLI,GVICﬂ
BPeaHOCTbIO 60/bLUMX KO TMYECTB BO34yXa 1 MOryT UCNOJ1b30BaTbCA ANd yAaneHnsa He CJIMLLKOM TOKCUYHbIX Bpep,Hocreﬁ
npu 06s3aTeNlbHOM HanM4um COOTBETCTBYHOLLE MO KOHBEKTUBHOIO MOTOKA, T. €. MpX NOMYyTHbIX TEN/IOBbIAENEHNAX.
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PucyHok 13 — Tunbl BbITSXKHbIX 30HTOB:

a- VIH,UMBVI,D,yaJ'IbeIﬁ 30HT; 6 - 30HT C OTKMAHbIM CBELLNBAIOLLMMCS CI)apTYKOM;
B - 30HT (K03blp8K) Ha/j 3arpy3o4HbiM OKHOM NeEYun; r- KOMbLIEBOMN OTCOC

BO3MOXHO MPUMEHEHME 30HTOB C ECTECTBEHHOM BbITSXKKOM, EC/IN Y BbIAENSAIOLIENC BPEAHOCTU MMEETCS [0CTa-
TOYHas NoAgbEMHAs CUa M MOMeLLeHme obecneyeHo opraHM30BaHHbIM MPUTOKOM (BO M36eXaHne ONPOKNAbIBAHWS TSrn).

BbIcoTa pacronioXXeHnst 30HTa Ha/Zl YPOBHEM Mona JIOMKHA 6biTb 1,8— 2,0 M, UTO6bI 06CY>XMBAIOLLMIA NEPCOHA He
33/leBan €ro rosioBor. Ana obecrneyeHnss paBHOMEPHOCTU BCACLIBAHWSI YroN MpU BEPLUMHE 30HTa HE JIO/MKEH MpPEBbI-
waTtb 60°.

B nocneaHee BpeMsi KpoMe 30HTOB HaLLM AOBOJBHO LLUMPOKOE NpU MEHEHWE Tak Ha3blBaeMble KOJbLIEBbIE OTCOCh! .
CxeMa KOonbLEeBOro 0TCo Ca NpeAcTaBneHa Ha puc. 13, T.

BbITS)KHbIMM WKadaMM M KOXYXaMMUK Ha3bIBAlOTCA Ta KME MECTHbIE OTCOChI, B KOTOPbIX UCTOYHUK Bbl-
JENeHNs BPEOHOCTW Ha XOAWTCS BHYTPWU BO3AYXOMNPUEMHOrO YCTPOMCTBa (MPUEMHMKA). OKpy KaloLMin BO3ayX M3 MNo-
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MeLLEeHNS MOXET MOCTYNaTb K MCTOYHMKY BbiAENEHNS BPEAHOCTU ULLb Yepes crielmarnbHbie, CPaBHUTETbHO Hebonb wine
OTBEPCTUS, NpeaHasHadeHHble 4ns paboTbl MM KOHTPOSS.

PasHuua Mexay BbITSHKHbIMU LKadaMm 1 KOXyXaMu 3aK/THOHaeTCs B TOM, YTO Noc/ieaHe UMeroT 06bIuHO ¢hu-
rypHyto chopMy M MPUMEHS 10TCS IMaBHbIM 06pasoM A1 0TCOCa BPEAHOCTEN, BbIAENSIOLMXCS OT pas/iHbIX CTaHKOB
(nepeBoobpabaTbiBatoLmX, WMdOBasbHbIX, 3aTOY HbIX U T. A.) CM. HWXe puc.14.

O6beM BO3AyXa, OTCAcbIBAEMOro 4Yepe3 paboume OTBEpPCTUS, MeHblle, YeM 06beM BO3AyXa, yAansemMoro uyepes
30HT, M 3aBUCUT OT KOHCTPYKTVB HOMO BbIMOJSIHEHUS LKada UM KOXKyXa, XapakTepa M 0COBEHHOCTEN Bbl AENAIOLLIMXCA
BPEeAHOCTEN, a TakKe OT CTENEHN UX TOKCUYHOCTY.

MocTynneHne BpeaHoCTel U3 wkada UM KoXyxa B NnoMelleHve B 0bLIEM Clyyae Bbi3biBaeTCsi 06pasoBaHmneM
MOBbILLIEHHOIO AABMEHUS BHYT pU NpUEMHUKA (Yallie BCEro M3-3a pa3HOCTW TeMmrepaTypbl MO CpaBHE HUIO C TemnepaTy-
poi BO3AyXa MOMELLIEHNST), LIMPKYSIILMEN CTPYIM BHYT pu Likada WK KOXyxa, ABMKEHMEM BO3AyXa B MOMELLEHNMN U, Ha-
KOHeLl, anddysunelt BpeaHOCTM 13 LKada Uin KoXXyxa B MOMELLEHUN.

Bce MHOroobpasue 3Tvx KOHCTPYKLMIM CBOAWTCS K TPEM TUMAM:

— Bbl TSDKHblE LUKadbl C BEPXHUM OTCOCOM (pUC. 14, a, 6), NpUMeHsieMble 47151 YNaBIMBaHNS BOCXOAALLMX MOTOKOB
(B TOM umcne 1 TennoBbiX);

— C HMXXK HUM OTCOCOM, UCMOJMb3yEMbIM MpY NPOLLECCAX, COMPOBOXAAIOLLMXCS Bbl AENIEHNEM MM UM TSHKENbIX ra-
308 (puc. 14, B, r);

— C KOMBVHMPOBaH HbIM OTCOCOM M3 BEPXHEN M HIDKHEN 30HbI (pUC. 14, 4, €, X, 3, 4, K).
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PuUcyHOK 14 — TWMbl BLITSXKHBIX KOXYXOB

PUcyHOK 15 — BbITSDKHOM KOXYX AJIS1 MIOCKOLUNNOBAIbHOIO CTaHKa:
1 - KOXyX C OTKMAHOMN KPbILIKOW; 2 - abpasuBHbIi Kpyr;3 - 0bpabaTbiBaeMasi feTalb; 4 - KO3bIPekK;
5 - NaTpyboK C META/NMYECKUM MMOKMM LLNAHIOM 1St OTCOCa BO3AyXa
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TEMA JIEKLIMW N2 4: «MOXXAPOOMACHOCTb 1 OLIEHKA OrHECTOMKOCTHU CTPOUTEJIbHbIX
MATEPUAJTIOB U KOHCTPYKUUN NPOU3BOACTBEHHbIX MOMELLEHUW »

Bonpocbl nexkuynn:

1. Obuwme cBeaeHNsl MPOLIECCOB rOPEHUSI M B3pbiBa, NOKa3aTeM B3PbIBO-MOXapoONaCHOCTU FOpPHUMX BELLECTB.
2. Knaccudumkaumsa nponsBoACTBEHHBIX MOMELLIEHWNIA MO B3PbIBO-NOXXapoonacHOCTH.

3. MeponpuaTus No nNpeaynpeXxaeHnio B3pbiBOB U YMEHBLLEHWUIO UX MOCNEACTBUN.

OBLUNE CBEJEHNSA [IPOLJECCOB TOPEHNSI U B3PbIBA, [10KA3ATEJ/IN B3PblBO-

MO)XAPOOITACHOCTH rOPrOYMNX BELLIECTB

FopeHue - 3T0 XMMMYecKas peakuns OKUCIEHWs, CONPOBOXKAAOLLIAACS BbiAENeHNeM TEMIOTLl U cBeTa. [Ans
BO3HWKHOBEHWS ropeHus TpebyeTcs Hannume Tpex akTopos:

- roptoyero BeLlecTsa,

-okmcnutens (06bIMHO K1cnopoa Bo3ayxa) u

-UCTOYHMKA 3aropaHns (UMNynbca).

OKUCTMTENEM MOXET 6bITb HE TOSBKO KUCIIOPOA, HO U X/op, dTop, 6poM, oA, OKUC/TbI asoTa U T. [.

B 3aBMCMMOCTM OT CBOMCTB rOprOYei CMecu ropeHne 6biBaeT:

- FOMOreHHOe - ra30B M NapoB rOpPHOYMX BELLECTB B Cpeae ra3oobpasHoro okmcutens. Takum obpasomM, pe-
aKLUMsl ropeHuns NpoTekaeT B CUCTEME, COCTOSALEN U3 OfAHOW (a3l (arperaTHOro COCTOSIHMSI), MPW 3TOM FOMOreHHast
peakuus uaeT Bo BCeM obbeMe..

- reTeporeHHoe - TBepAbIX roproUMX BELLECTB B cpefie ra3o0bpa3Horo okucrmTens. B sTom cnyyae peakums
npoTeKaeT Ha MOBEPXHOCTU pasfena da3. 3TO ropeHue MeTannioBs, rpaduTa, T.e. NpaKTUYECKU HeneTyuux mate-
pvanos.

MHoOrve rasoBble peakuMM UMEKT rOMOreHHO-reTePOreHHy0 NpMpoay, Koraa BO3MOXHOCTb NpOTEKaHUs ro-
MOrEeHHOM peakumn 06ycnoBrieHa NPOMCXOXAEHNEM OAHOBPEMEHHO reTePOreHHON peakuum.

[opeHre BCex XXUAKMX M MHOMMX TBEPAbIX BELLECTB, U3 KOTOPbIX BbIAENSIOTCA Napbl UM rasbl (eTyune BellecTsa)
npoTekaeT B rasoBoi dase. TBepaast W xwuaKkas dasbl UrpatoT posib pe3epByapoB pearvipytoLLyX NpOAYKTOB.

Hanpumep, reTeporeHHasi peakums CaMOBO3ropaHvs Yris nepexoaut B rOMOreHHyto a3y ropeHns neTyqmx
BELLECTB @ KOKCOBbI OCTATOK FOPUT reTeporeHHo.

Mpy roMoreHHoOM ropeHUn UCXOAHbIe BELLECTBa M NPOAYKTbl OPEHNs HaxoadaTCs B OAMHAKOBOM arperaTHoM
COCTOSIHMW. K 3TOMY TWMy OTHOCUTCS FOPEHMe ra3oBbix cMecei (MPUMPOAHOro rasa, BOAOPOAA M T. M. C OKUCIIUTENEM
— 06bIYHO, KMCNOPOJOM BO3/yXa), ropeHue Herasuduumpyowmxcs KOHAEHCMPOBaHHbLIX BewecTB (Hanpumep, Tep-
MUTOB — CMecCeil alloMUHUSI C OKCMAAMMU Pa3niMyHbIX METaNIoB), a TakkKe M30TEPMUYECKOE FrOpeHne — pacnpo-
CTpaHEeHWe LLEMHON pa3BETBNEHHOM peakumy B razoBov cMecy 6e3 3HaunTenbHoro pasorpesa. lNpu ropeHun Hera-
3UDULMPYIOLLMXCA KOHAEHCMPOBaHHbIX BelecTB anddy3nmn 0bbiMHO HEe NMPOMCXOAMT M MPOLECC pacnpoCTpaHeHus
ropeHus MAET TONIbKO B pe3ynbTaTte TennonpoBOAHOCTU. pU 3K30TEPMUYECKOM FOPEHWM, HaNpoTUB, OCHOBHbLIM
npoLeccoM nepeHoca siBnsetcs anddysuns. FTOMOreHHoe ropeHne: KOMMNOHEHTbI FoploYeli CMecu HaxoasTCs B raso-
obpa3HOM coCcTosHMK. puyeM, ecin KOMNOHEHTBI NepeMellaHbl, TO FOpeHNe Ha3blBaT KUHeTUYeckuM. Ecnm — He
nepemetlaHbl — anddy3noHHOe ropeHune.

MNpu reTteporeHHoM ropeHny UCXOoAHbIE BelecTBa (HanpuMmep TBeEpAOe UMW XWUAKOE ropioyee U rasoobpas-
HbIN OKUCIUTESb) HAaXOASTCS B pa3HbIX arperaTHbIX COCTOSIHUAX. BaKHEMWME TEXHONOrMYeckne npoLecchl retepo-
FEHHOr0 rOpeHNsi— ropeHue yrns, MeTannoB, OKUraHue XWUAKUX TOM/MB B He(TAHbIX TOMKax, ABUraTensX BHYT-
PEHHEro CropaHusi, Kamepax CropaHus pPakeTHbIX ABurateneit. Mpouecc reteporeHHOro ropeHust 06bIYHO OYeHb
CNoXeH. XUMUyeckoe npeBpaLleHne CONpOBOXAAETCS APOBNeHNeM roprovero BelwecTsa M nepexoaoM ero B raso-
Byt0 (pa3y B BMAE Kanenb M YacTul, 06pasoBaHMEM OKCUMAHBIX MJIEHOK Ha YacTuuax MeTanna, Typbynvsaumen cme-
M U T. A. [eTeporeHHOe ropeHne xapakTepusyeTcs HanmumeM pasgena gas B roptodeli cMecu (ropeHue XUAKUX 1
TBEpAbIX rOpIOYMNX BELLECTB B Cpefie ra3006pa3HOro OKUCIUTENs).

lopeHue anddepeHumpyeTcs Takke No CKOPOCTM pacrnpoCcTpaHeHUs NnaMeHn u MoXeT BbiTb

- gednarpaumoHHbIM (MopsiAika HECKOSIbKMX METPOB B CEKYHAY),

-B3pbIBHbIM (NOpsiAKa COTHWM METPOB B CEKYHAY) U

-AEeTOHAUMOHHbBIM (MOpsiAKa ThICI4YM METPOB B CEKYHAY).

MoxxapaM CBOWCTBEHHO ge@iarpaLynoHHOE ropeHue.

B 3aBucuMoCT OT COOTHOLLEHWS FOPIOYEro U OKUCIUTENS pasnnyatoT npouecchl ropeHns: 6eaHbix 1 6ora-
ThIX FOPHOYMX CMECEN.

BeaHbIMM Ha3bIBAKOTCA CMeCK, coaepXkallume B U3bbITke oKMCAnTenb. VX ropeHve nMMUTUpYeTCs coaep aHu-
€M roproYero KOMMoHeHTa.

K 60oraTbiM OTHOCATCS CMECU C COAEPXKaHWEM FOpHYEro Bbille CTEXMOMETPUYECKOrO COOTHOLLIEHUSI KOMMO-
HEHTOB. [OpeHMe TaknX CMecer IMMUTUPYETCS COAEPXKAHUEM OKUCIIUTENS.

BO3HMKHOBEHME rOPEHNs CBA3AHO C 00s13aTe/IbHbIM CaMOyCKOpEHUeEM peakumun B cucteMe. CyllecTBYIOT Tpu
OCHOBHbIX BMZA CaMOYCKOPEHWUS XMMWUYECKOW PeakLmmn Npu FOPeHWUN: TEemnIoBon, LEMHON U -KOMBUHUPOBAHHOW —
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LIeNOYHO-TEMNIOBON.

TernioBovi MeXaHU3M YCKOPEHMSI CBSI3aH C 9K30TEPMUYHOCTbIO MPOLIECCa OKUCTIEHNSt U BO3PaCTaHWEM CKOPO -
CTM XMMUYECKON peaKLumu C NOBbILEHWEM TEMNEPATYpPbl NPU YCIIOBUM aKKYMYNSILUMK TENOTLI B pearnpyroLein cuc-
Teme.

LlerHoe yckopeHue peakumn CBA3aHO C KaTasM30M XMMUYECKUX MPEBPaLLEHUI, OCYLLECTBSEMbIM NPOMEXY-
TOYHbIMW NPOAYKTaMU NpeBpaLLeHmnii, 061aaatowLMMmn 0C060 XMMUYECKON aKTUBHOCTBIO U Ha3biBAEMbIMU aKTUBHbI-
MW LeHTpaMun. B cOOTBETCTBUM C LEMHON TEOPUE XMMUYECKMIA NPOLLECC MPOMCXOAMT He MyTeM HEMOCPEeACTBEHHOIO
B3aMMOAENCTBUSA MCXOAHBIX MOMIEKYS1, @ C MOMOLLbIO OCKOKOB, 06pa3yroLmMXcs Npy pacnage 3Tux Monekyn (paau-
Kasibl, aTOMapHble YacTuLbl).

PeanbHble Npouecchl FopeHUs OCYLLECTBAAIOTCS, KaK NPaBwUio, N0 KOMOMHUPOBaHHOMY LIENOYHO-TEN/I0BOMY
MeXaHU3My.

lNpouecc BO3HMKHOBEHUSA rOpeHUs Noapa3aenseTcs Ha HECKONbKO 3TaroB:

-BCrbiLLIKa — BbICTPOE CropaHue roproyeil CMecu, He CoNpoBOXAAIOLLEECs 06pa30BaHNEM OKaTbIX rasos.

-BO3ropaHue — BO3HUKHOBEHWE FOPeHUsi NOJ BO3AENCTBMEM UCTOYHMKA 3aXKMUraHus.

-BOCI/IaMEHEHNE — BO3ropaHne, CONpoBOXKAAIOLLEECH NOSBIEHNEM MNSIAMEHN.

-CaMOBO3ropaHne — SIBNIEHNE PE3KOro YBENIMYEHUS CKOPOCTM 3K30TEPMUYECKMX peakumi, npusoasilee K
BO3HWKHOBEHWIO rOpPeHUs BewecTsa (MaTtepuana, CMecu) npu oTCyTCTBUM UCTOYHUKA 3aXKUraHus.

CyLIHOCTb M pa3nMums NpoLeccoB BO3ropaHns N CamMoOBO3ropaHns NMOSICHEHbI HUXKE.

CamoBocI/iaMeHeHye — CaMOBO3ropaHue, CornpoBOoXAatoLLeecs NosiBIEHUEM MJ1aMEHN.

B3pbIB — uype3BblyaliHO BbICTpoe XMMMYeckoe (B3pbiBYaTOE) MpeBpaLleHne, CONpOBOXAAIOLIEECs Bblaesne-
HMEeM 3Heprumn 1 o6pa3oBaHNEM OKaTbIX rasoB, CMOCOOHLIX MPOM3BOAUTL MeXaHWyeckyto paboTy. BosHWKHOBEHME
rOpeHuns BeLecTBa WM Matepyana MOXET NPOU30MTU NPy TeMnepaType OKPY>XXatoLen cpeabl HKe TemnepaTypbl
CaMOBOCMNIAMEHEHNS. DTa BO3MOXHOCTb 06YCNOBNNBAETCS CKIOHHOCTBIO BELECTB UM MaTepUanosB K OKUCIEHMIO U
YC/TOBUSIMA aKKYMYJISILMK B HUX TEMSIOTbI, BbIAENSIOWENCS NP OKUCIIEHUWN, YTO MOXET Bbi3BaTb CAMOBO3ropaHue.

TakuM 06pa3oM, BO3HUKHOBEHNE rOpeHMs BELLECTB U MaTepuanoB Npyu BO3AEMCTBUM TEMIOBLIX UMMYNbCOB C
TEMIIEPATY POV BbilLE TEMIEPATYPbI BOCI/IaMEHEHMS (WM CAMOBO3ropaHus) XapakTepu3yeTcs kak BO3ropaHue, a
BO3HWKHOBEHUE FOPEHNS PpU TEMIEPATYPAX HMXKE TeMNeparypbl caMoBOCI/IAMEHEHNS OTHOCUTCA K MpoLieccy ca-
MOBO3ropaHus.

B 3aBucumocTv OT uMIly/IbCa NPOLECChl CaMOBO3ropaHus noapasfensioT Ha: Tennosble; MUKpobuonornye-
CKUE; XMMUYECKME.

Mpy oueHKe NOXapHOM OMacHOCTY BELLECTB M MaTepuasnioB HEOBXOAMMO YUUTLIBaTb MX arperaTHoe COCTOs -
Hue. NOoCKONbKY ropeHue, Kak npaBuio, NMPOMCXOAMUT B ra3oBOM cpeae, TO B KayecTBe nokasaTenen noXxapHou
OMacHOCTV HeO6X0AMMO YUMTLIBATb YCII0BUS, NPU KOTOPbIX 06pasyeTcs AOCTaTOYHOE A/ FOPEHNS KOMYECTBO ra-
3006pasHbIX ropHoYMX NPOAYKTOB.

OCHOBHbIMY 110K33aTeSIMU MOXAPHOU 0rnacHOCTY, ONpPeaensiowMMn KpUTU4Yeckme ycioBus
BO3HWKHOBEHWS W Pa3BUTMA NpoLecca ropeHns, ABNSIOTCA TeMNepaTypa CaMOBOCM/IaMEHEHUS U
KOHLEeHTpaUnoHHble npeaensl BocrnnamMeHeHns (KIB)

TemrepaTtypa caMoBOCI/IAMEHEHNS XapaKTEPU3YET MUHUMASIbHYIO TeMMepaTypy BelecTsa Um
mMaTepuana, Npy KOTOPOM MPOUCXOAMT PE3KOE YBEMYEHNE CKOPOCTU 3K30TEPMUYECKUX peakumi,
3aKaHuMBaloLeecs BO3HMK-HOBEHMEM MJIAMEHHOrO rOpeHuns.

MuHuMaibHast KOHLEHTPAaLMs TOPYMX ra3oB U NMapoB B BO3AYXE, M1pY KOTOPOU OHM CrIOCO6HbI 3aropaTbCcs
W pacripocTpaHATh M1aMs, Ha3blBaeTCa HMKHUM KOHLIEHTPALMOHHBIM NPEAESIOM BOCNIaMEHEHUS ;

MaKcuMasibHasi KOHLEHTpaLymUsi TOPIOYMX Fa30oB W MapoB, fIpU KOTOPOYU elje BO3MOXHO pacripoCcTpaHeHne
171aMeHU, Ha3blBAETCA BEPXHUM KOHLEHTPALMOHHBIM NPEAENOM BOCM/IAMEHEHUS.

O6nacTb COCTaBOB M CMeCel rOproYMX ra3oB U MapoB C BO3AYXOM, JIEXalMX MEXAY HWKHUM U
BEPXHUM NpeaenaMmn BoCnaMeHeHUs, Ha3blBAETCA 06/1aCTbH0 BOCII/IAMEHEHMS.

KoHLeHTpaLumoHHble Npeaenbl BOCNIIAMEHEHNS HE MOCTOSHHBI U 3aBUCAT OT psfa ¢akTopoB. Hanbonbliee
B/IMSIHAE Ha Mpefenbl BOCM/IaMEHEHNS OKasbiBalOT MOLUHOCTb MCTOYHMKa BOCM/IAMEHEHWUS, NPUMECb WHEPTHbIX
rasoB M MapoB, TeMmneparypa v JaBleHne ropoyen CMecu.

Mo>xapoB3pbIBOONACHOCTb BELLECTB M MaTepuasioB — COBOKYMHOCTb CBOWCTB, XapaKTepu3yHLMX
MX CMOCOBHOCTb K BO3HMKHOBEHWIO U PacrpoCTpaHeHUIO ropeHusi. CneacTBMEM rOpeHus B 3aBUCMMOCTM OT ero
CKOPOCTM 1 YCNIOBUIM NpOTeKaHusi, bbiBaloT noxap v B3pbIB.

BewectBa nnv MaTtepuanbl, CBOMCTBA KOTOPbIX KAaKUM-M60 06pa3oM 61aronpusTCTBYOT BO3HUKHOBEHMIO
ropeHus C nocneaylowmM B3pbIBOM WAW MOXapOM, OTHOCAT K MOXapoB3pblBOOMAacHbIM. B 6onblumHCTBE
C/ly4aeB 3TO BELLECTBa, CaMble Pas/ivyHble MO CBOEMY MPOUCXOKAEHMIO M XMMUYECKOW Mpupofe (pactutenbHble,
MUHepasb-Hble, CUHTETUYECKME, HEOPraHNYECKNE, OpraHNYeckue 1 T.4.).

B kazon CTpaHe CyLecTBYIOT HaLMOHasbHble CUCTEMbI CTAaHAAPTOB MO 0becneyeHuio
NoXXapoB3pbIBO6e30 NaCHOCTU.
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BbICTpbIA POCT MEXAYHapOAHOW TOProB/N, BO3pacTaHWE TEMIMOB MeXAyHapOAHOro pasAenieHust Tpyaa Bbl-
3Ba/M KpaliHe BaXHOCTb COrMlacoBaHmsl Mexay Co60M HaLMOHabHbIX CTaHAapTOB Ha NPOU3BOACTBO BELIECTB U Ma -
Tepuanos, obopyaosaHus, Npnbopos, MalMH, MEXaHN3MOB, TOBApPOB LUMPOKOro NoTpebneHuns n T.4. Takas paboTa
BeAeTcs MexayHapoaHOW opraHusaumeint no crtaHgaptusaumm (MCO), MexayHapoaHOW 3NEKTPOTEXHUYECKON KO-
mMuccven (M3K) n MexxayHapoaHoOM MOpCKOW opraHu3aumein (MMO).

CerofHs NpakTM4eCcKn BCe NMPOMBILWIEHHO Pa3BUTbIE CTpaHbl pa3paboTany M NPUHAAM HaUMOHANbHbIE CUC-
TEMbI CTaHAApTOB M0 06eCneYeHNo NoXXapHON 6e30nacHOCTU. B HalLel CTpaHe MpuHSATa CUCTEMA OLIEHKU MoXap-
HOM OMacHOCTW BELLECTB M MaTepuasnoB, pernaMmeHTMpoBaHHas MOCTom 12.1.044 "CCBT. MoxxapoB3pbiIBOONACHOCTb
BELLECTB U MaTepuasnioB. HoMeHkaTypa nokasaTenen u Metodbl ux onpeaenenus”. 3tot FOCT cornacoBaH ¢ MexX-
AyHapoAHbIMK CTaHZapTamu, B YacTHoctu ¢ UCO 4589. B ctaHfapTe OnucaHbl OCHOBHbIE MOKa3aTenu, KoTopble
OnpeaensTCs Npy 0bLUEN OLIEHKE NOXAapOB3PbIBOOMACHOCTU BELLECTBA, YKa3aHbl 06/1aCT MPUMEHEHMST KaXKaoro
nokasatens u pekoMeHayeMble MeToAbl ero onpeaeneHuns. Tam xe cpopMyMpoBaHbl OCHOBHbIE YCIOBUS MoXap-
HOM 6€30MacHOCTU NpY NPOEKTUPOBAHMM U 3KCMyaTalMm pasfinyHbiX 06bEKTOB.

Bbibop nokasaTenei Ans OUEHKM MOXKapOB3pbIBOHGE30MACHOCTM PasfiMyHbIX MaTeEpPUasioB OMpeaesnseTcs ero
arperaTHbIM COCTOSIHUEM U YCJTIOBUAMU MPUMEHEHUS.

CTpouTesibHble MaTepuaribl XapaKTeEpPU3YIOTCSl TOJIbKO MOXKapPHOM ONacHOCTbIO. MoXapHO-TEXHNYECKas Knac-
cndmkauma CTpouTenbHbIX MaTepuanos onpeaenserca B cootserctemm ¢ FOCT P 59137-2020 “KJTACCUOUKALINA
MOXAPHOW OMACHOCTW CTPOUTE/bHBIX MATEPUAZIOB U KOHCTPYKLIMIA”, pa3paboTaHHOM B COOTBETCTBUM
C Tpeb0o-BaHMSAMM 1 PEKOMEHAALMSIMU MEXAYHAPOAHbIX OpraHu13aumii No CTaHaapTU3aLmi.

OueHka noXxapoB3pbIBOONACHOCTM BeLLeCTB U MaTepuanos B cooTeeTcTeun ¢ FOCT 12.1.044 3ako4aeTcs B
onpeaeneHMn KOMIJIeKca nokasaTenield, pof M YMCO KOTOPbIX 3aBUCST OT arperaTHoOro COCTOSIHUS BELLECTBA.

[ns oueHKM NoXXapoB3pbIBOOMACHOCTU BCe BelecTBa M MaTepuanbl noapasdenstoT Ha 4 rpynnbl no arpe-
raTHOMY COCTOSIHMIO: rasbl, XXUAKOCTU, TBepAble U Mbi/in (KOTOpble BblAeNEeHbl B CAMOCTOSATENLHYIO TPy B CBS3U
CO creumnduKoi NPOLECCOB NX FOPEHMST)

MpuHUMMBI pa3aeneHns BELWeCTB Mo arperaTHOMY COCTOSIHUIO Cneaylowme:

- rasbl - BELIECTBA, [JaBleHNe HaChILEHHbIX NApOB KOTOpbIX Npu TeMnepatype 25°C n aasneHnn 101,3

klMa npesbiwaeT 101,3 kMa;

- MNAKOCTW — BELIECTBA, AaBMEHNE HaCbILEHHbIX NapoB KOTOPbLIX Mpu TemnepaType 25°C u aaBneHum
101,3 kla MeHbwe 101,3 kla. K »XnakoctsMm OTHOCAT Takke TBepable NiaBswmecs BelecTsa, TeMnepaTypa nas-
NEHUS UNK KanaenageHns KoTopbix Hxke 50 °C;

- TBEpAble BeLlecTBa U MaTepuasnbl — UHAMBUAYalbHblE BELWECTBA U UX CMeCeBbleé KOMMO3MLMKU C TeMrnepa-
TYpOi MnaBneHusl UM KannenageHus Boie 50 °C, a TakkKe BeLECTBa, HE MMEIOLME TeMrepaTypy M/aBieHus
(K NnpuMepy, ApeBecuHa, TKaHu 1 np.);

- MbIIN — AUCNeprupoBaHHble (M3MeNbYeHHbIE) TBepAble BelecTBa U MaTepuarbl C pa3MepoM 4acTuu
Me-Hee 850 MKM.

HomeHknaTypa nokasarenei U Ux NPUMEHSIEMOCTb AJ1S XapakKTEPUCTUKM NMOXXapoB3PbiBOONACHOCTY BELLECTB
N MaTepuasnos, NpueBeaeH bl B Tabn. 1.

NS MOSMHOM OLEHKM MOXKapOB3PbIBOOMACHOCTM BELLECTBA KpalHe Ba)KHO 3HaTb €ro (U3MKO-XUMUYECKHe
CBOMCTBA, @ TaKXKe MOBELEHME BELLECTBA NPV €ro MpoU3BOACTBE, MPUMEHEHWUN, XPaHEHUM U TPaHCMOPTUPOBKE.
OcobeHHO BaXKHO yuMTbiBaTb 3TO MPU KOHTAKTE MCCedyemMoro BellectBa C aKTUBHbIMM BellecTBaMu, npu Anu-
TENbHOM Harpese, 061y4YeHnn U ApYrnx BHELWHWX BO3AENCTBUSIX, B pe3y/ibTaTe KOTOPbIX C TEYEHUEM BPEMEHU MO-
ryT U3MEHUTLCS ero MU3NKO-XMMMYECKNE CBOWCTBA. Mocsie 3TOro Anst BEWECTBa ONpeaenstoTcs NoKasaTem noxa-
POB3pbIBOOMACHOCTY.

Yncno nokasatenen, HeobXxoaMMbIX U AOCTATOYHbIX SIS XapaKTEPUCTVMKM MOXKapOB3PbIBOOMACHOCTU Be-
LLEeCTB WU MaTepasioB B YC/IOBMSIX NPOM3BOACTBA, NepepaboTkn, TPaHCNOPTUPOBAHUS M XpaHEHUs onpeaensieT pas-
paboTumKk cucTeMbl obecneveHmnsl NoXxapoB3pbiBo6e30nacHoCcTn obbekTa MM pa3paboTumnk CTaHAapTa U TeXHU4Ye-
CKMX YC/TOBMI Ha BeLecTBO (MaTepuan).

OTBETCTBEHHOCTb 3@ CBOEBPEMEHHYIO OLIEHKY MOXapOB3pbIBOOMACHOCTV BO3/MAraeTcsl Ha OpraHm3aumio, KoTopas
paspaboTtana TEXHOMOMIO MOJTyHEHNS U PEKOMEHAYET AaHHOe BELLECTBO WM Matepuan 4/1s UCrob30BaHMS.

PaboTy No oueHke noXkapoB3pbIBOOMACHOCTM BELLECTB U MaTepuasioB B HacTosliee BpeMs npoBoaat Ucnbi-
TaTenbHble noxapHole nabopatopun (UMJT), koTopble co3aaHbl Npy Bcex Ynpasnenusx IMC pecnybnvk, kpaes u
obnacteit. KpoMe HMX AOMYCKaeTcs OLEHKA MOXXapoB3pbIBOOMACHOCTM BELECTB M MaTepuasioB Mo cneumasnbHbiM
JIMLEH3MAM OTpacneBbIMA MHCTUTYTaMK U nabopaTopusiMm, HO TOSIbKO Ha CTAHAAPTHBIX 3KCMepUMeHTasbHbIX yCTa-
HOBKaXx.

06s13aTeNbHOM OLEHKE Ha NOXXapOB3PbIBOOMNACHOCTb MOASIEXaT Ceaylolmne BeLecTBa U MaTepmarbl:

- “HAMBMAYaNbHbIE XMMUYECKME BellecTBa, BbiMycKaeMble Mo CTaHAAPTY WU TEXHUYECKUM YCIIOBUAM;

- CMeCM MHAMBUAYANIbHbIX XMMUYECKUX BeLLeCTB, BbilyCKaeMble B COOTBETCTBUMN CO CTaHAApTaMm

nm
TEXHWUYECKUMU YCIIOBUAMMU;

- NpUpoOAHbIE, UCKYCCTBEHHbIE U CUHTETUYECKUE MaTepuasibl HEN3BECTHOrO, HeonpeaereHHoro
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- TEXHN4YeCKMne nNpoMexxyToyHbie n no6ouHbIe NMpoOAYKTbI, @ TaKXXe 0TXO0oAbl NPOU3BOACTBA, KOTO-
pble BbIAENAIOTCA U HaKanJIMBatoTCA B KOJIMYECTBAX, CO3AatoLMNX MOXXapPHYKO OMAaCHOCTb.

MNpoekTnpoBaTb 06bEKTbI XO35MCTBA MOXHO TOJIbKO Npu Hann4nn AaHHbIX O MNOXXapOB3PbIBOOMACHOCTU MpU -
MEHAEMbIX B CTPOUTENIBLCTBE U o6pau4aroumxc;| BeLlecTB 1 MaTepuasioB.

KJ/TACCU®UKALINS NMPON3BOLCTBEHHbIX MOMELLEHWI 10 B3PbIBO-TO)KAPOOIACHOCTH

Ha coBpeMeHHbIX MpoM3BOACTBAaX HEPEAKO MCMOSb3YIOTCH BeLecTBa, CMeCb KOTOPbIX C BO34YXOM NpeacTas-
NSIeT ONacHOCTb He TOMbKO NoXkapa, HO U B3pbiBa. 3TO U BCEBO3MOXHbIE rOpIOYMe rasbl, U roproyne, nerkosocnnia-
MeHslowmecs Xnakoctn. OcobeHHylo posib 34eCb UrpaloT HEMpepbiBHbIE XMMUYECKME MPOM3BOACTBA Pa3MYHbIX
HEOPraHWYeCKMX COEAMHEHMUIN, B YacTHOCTW, yAOOPEHWI, CEPHOEM M @30THOW KMC/OTbI, COAbl M COMYTCTBYHOLLErO
€My MpOo3BOACTBO XJI0PUCTOr0 KabUns — MOMNYNSPHOrO aHTUIrononeaHoro cpeacTesa. BerpeyatoTcs nponsBoOACTBa,
TEXHOMOMMYECKMIA LIMKJT KOTOPbIX NPeanosiaraeT HaMume NblIeBUAHbLIX rOPHOYNX MaTepuarnoB, BbICTpoe BochiaMe-
HeHMe KOTOPbIX TaKXXe MOXET NPMBECTU K B3pbiBY. HeaapoM coBpeMeHHble CTaHAapTbl 06beaAMHSAIOT NMOHATUS NO-
YKapOoOMnacHOCTM 1 B3pbIBOOMACHOCTK B obLlee —B3pbIBONOXapoonacHOCTb. [pUMeHeHne nnm XpaHeHue Ha Npons-
BOACTBE B3pPbIBAIOLLMXCS U BOCMIAMEHSIOWNXCA, NPU OnpedeneHHbIX YCIOBUSX, BELECTB onpeaenseT ux Karero-
pVIO MO B3PbIBO- 1 MOXapoonacHOCTU. Bcero npeaycMOTpeHo NsATh KaTeropuin noxxapoonacHoctu: A, b, B, T, /.

Kareropun no)capoonacHoctu

KaTteropvm A 1 b no B3pbIBO- NMOXAPOOMacHOCTM MPUCBaMBaOTCA NPOW3BOACTBAaM, HA KOTOPbIX BO3MOXHA HELUTaT-
Hasi CUTyaumns BOCT/TaMEHEHNS, M MPY 3TOM CyLLECTBYeT Yrpo3a B3pblBa C M36bITOYHLIM AaBneHneM 6onee 5 kla.

Kareropwus no)xapoonacHocryn A

Ha B3pbIBOONACHLIX NPOM3BOACTBaxX KaTeropun A, B KayecTBe NpUYUHbI BO3MOXKHOMO B3pbiBa, BbIAENSIOT ro-
ptoune rasbl, a TaKKe NIerkoBoCMIaMeHSIIoLWMeECs XXMAKOCTHN, CnocobHble 06pa3oBbiBaTh NOXKApOOMnacHbIe Naporaso-
BO3AYLLUHbIE cMecu. TeMnepaTypa BCrbIlLKY FOpoYMX CMECEN ANSt KAaTEropuM NoXapoonacHOCTV A , COrnacHo npu-
HATOW KaTeropusaumu, He npesbilaeT 28°C, NO3TOMY peXxmM yHKLMOHMPOBaHMSI B3PbIBO-MOXAPOOMNacHbIX Mpo-
N3BOACTB KaTeropun A TpebyeT 0coboro BHUMaHWS, NPUHATUS CBOEBPEMEHHBLIX U perynsipHblX Mep obecneyeHuns
Mo>XapHoi 6e30MacHOCTH.

MaTepuarnbl U BELLECTBA, CNIOCOBHOCTb KOTOPbIX B3PbIBAaTbCS M FOPETh NPY B3aMMOAECTBUM [PYr C APYroM,
C BOZIOW, 6O C KMCNOPOAOM BO3[yXa, TAKKE SBAIOTCA OCHOBaHMEM A1 MPUCBOEHNS NMPOU3BOACTBY KaTeropum A
Mo B3pPbIBO- NOXAPOOMNacHOCTH.

Kareropwus no)xapoonacHocrn b

B3pbIBO- MOXapoornacHble NMPOM3BOACTBA KaTeropum b — Te, B KOTOPbIX MPUYMHON BO3MOXHOIO B3pbiBa U
BO3ropaHnsl MOryT CTaTb roptoune nbiiM MAW BOJSIOKHA, @ TakoKe JIerkOBOCTIaMeHsloWmMecs Xuakoctn. dakTop
B3PbIBO- MOXapOOMacHOCTU Ha MPOM3BOACTBaX KaTteropun b — obpa3oBaHue B3pbiBOOMACHLIX Mblfie- M NapoBO3-
AYLIHBIX CMECel C TeMNepaTypoii BCrblluku 6onee 28°C.

Kareropwus no)xapoonacHocrn B

CobCTBEHHO, KaTeropuMm roXxapoonacHocTi (6e3 conyTCTBYIOLLEN Yyrpo3bl B3pbiBa), BKIOYAOT B cebsi cne-
aywowme Tpu: B, I n [1. Kateropusa B npucBavBaeTcs noXapoornacHbIM Npon3BOACTBaM, TEXHOOMMS KOTOPbIX npe-
JyCcMaTpuBaeT UCMOb30BaHNE FOpPHYMX U TPYAHOropoYMX BELLECTB U MaTepuanoB, HaXOASAWMXCSH B XWUAKOM U
TBEPAOM COCTOSIHUW. BellecTBa 1 MaTepuasbl Ha MPOU3BOACTBaX, MMeloLMXKaTeropmio B no noxkapoonacHoCTu, He
JIO/DKHbI 6bITb B3PbIBOOMACHBIMU, HO CMOCOGHbI TOJILKO FOPETh B CllyYae B3aMMOAEWCTBUSI C BOAOW, KMCIOPOAOM
BO34yxa Mnun apyr ¢ apyrom. lNpu npucBoeHMn NMpou3BOACTBY KaTeropum B no moXxapoonacHOCTU BaXHO, UTOObI
NMOMeLLEHUS, B KOTOPbIX MMEKOTCA COOTBETCTBYIOLUME BELLEeCTBa, HE OTHOCUIIUCH K KaTeropun A unm b.

Kareropusa noxapoonacHocru I

KaTeropus noxxapoonacHocTi T npucBamMBaeTcs NPOU3BOACTBAM, TEXHOMOMMUYECKMI LIMKIT KOTOPbIX COMPSDKEH
C 06paboTkoi HeroplouMx BELIECTB M MaTepuanoB. ®aKTOp MOXXapooracHOCTM Ha MPOM3BOACTBax Kateropuu I
obycnoBsneH TeMm, 4to, Byayum B ropsiyem, packasnieHHOM Nnbo pacnnaBieHHOM COCTOSIHUM, HEroprouMe BeLlecTBa
BbIAENSAOT NIyuncroe Tenno, Uckpbl nbo nnams. Micnonb3oBaHne TonsMea — elé 0AHO OCHOBaHWe Ansl npuceoe-
HWMS Npom3BOACTBY KaTeropun T No noxxapoonacHoctn. Kateropusi ' no noXxxapoonacHOCTN UMEET MecTo bbiTb, ec-
/M Ha NpoOM3BOACTBE CKUratoTcs, NMMBO YTUAM3NPYIOTCS ropioYne rasbl, XXNAKOCTU, TBepable BellecTBa.

Kareropus no)xxapoonacHocry [

KaTeropusi noxapoonacHoctu [l npegHasHayaeTcs Ans NpOU3BOACTB, B KOTOPbLIX MCMONb3YIOTCA, B XOS0A4-
HOM COCTOSIHWMM, Heroptoume BellecTBa U MaTepuansl.

lMoxxapooriacHble 06bEKTEI

KaTeropusi no nokapo- 1 B3pbIBOONACHOCTY — HEMarIOBa)KHbIM haKTop, onpeaensiowmin TpeboBaHNs K KOH-
CTPYKLMW U NMJIRHUPOBKE 3[1aHNsl, PEXMMY NMPOM3BOACTBA U 3KCrJTyaTaluy NoMeLleHniA. KaTeropmm noxapoornacHo-
CTV YUYUTLIBAIOTCA NPV OPraHn3aLmmn NoXXapHOW OXpaHbl, B NEPBYI0 o4Yepeb, NPeanvcbiBas HEobXoauMyto eé Tex-
HMYECKYIO0 OCHALLEHHOCTb. KaTeropusi noXxapHoM onacHOCTU C HEOBXOAMMOCTbIO NMPEAbSBNSET TPEBOBaHUS K «aUC-
MO3MLMM>» MOXXapOONacHbIX NMOMELLUEHNI Ha TEPPUTOPUN MPEANPUSTUS. ITa XapaKTEPUCTMKA BO MHOIOM OMpeaens-
€T NJIaHMPOBOYHO-CTpOUTENbHbIE Mepbl 6€30MacHOCTU, pernaMeHTUpyYeT MOpsSAOK pasMelleHusl, MO OTHOLUEHMIO
APYr K APYry 1 Npo4mM o6bekTaM NpeanpusTust, NoXXapoonacHbIX CTPOEHUIA U COOPYXKEHUIA.

32


http://areagenti.ru/content/khloristyi-kaltsii

Cpean 06BbEKTOB, BO3MOXHOCTb B3PbIBOB M MOXAPOB Ha KOTOPbLIX YPE3BblYaliHO BENMKa, CneayeT ynoms-
HYTb, B NepBYI0 o4epespb,

o HedTenepepabaTbiBaloME NPEANpUATUS, MPOU3BOACTBEHHbIE OObEKTbI XMMWYECKOW, LIENIHONIO3HO-
6yMaXkHOW oTpaciu;

o MpeanpusTUsl, Ha KOTOPbIX WUCMOJb3YIOTCS, B KAa4YECTBE Chbipbsl, NIMOGO SHEProHOCUTENEN, ra3o- U HedTe-
NPOAYKTbI;

e raso- N HedTeNpoBoabI;

e BCe BUAbl TPAHCMNOPTa, 3aHATbIE B NepeBO3KaX B3PbIBO- M NMOXXApOONacCHbIX BELLECTB;

e TEpPMMHAsbl TOM/IMBO3ANPABOYHbIX CTaHUMIA (Ha KOTOPbIX, KaK U Ha TPaAHCMOPTHbIX CPeACTBax, akTopamu
MOXXapoornacHOCTU MOIyT CTaTb Napbl 6eH3MHa, KEPOCUHA, NPUPOAHbIN ras);

o MpeanpusTUsl MULLEBON OTpacin (CrneayeT YnoMsiHyTb, YTO FOpPHOYMMM BELLECTBAMM, B YaCTHOCTW, SIBNS-
IOTCS CMECU CaxapHOW, APEBECHON, MyYHOMN M MHON NPOU3BOACTBEHHOW MbIIN C BO3AYXOM);

o MpeanpusTUsl, TEXHONOrMYECKMI LMK KOTOPbIX NPearionaraeT UCnosib30BaHNE NakoKpacoyHbIX MaTepua-
NOB;

e BOEHHble CK/ladbl, @ Takxke Nobble MPOM3BOACTBEHHbIE CKNaAbl, MpeaHa3Ha4YeHHbIE AN XPaHEHMSIB3PbIBO-
1 NoXapoonacHbIX BELLEeCTB U MaTepuasios.

[ToxapoornacHoCTb Ha rpou3BOACTBE

Moxkapbl Ha NPeanpusTMAX, Kak U BO BCEM COBPEMEHHOM 3/1EKTPUCMMUMPOBAHHOM MUPE, 3a4acTyl0 BO3HMW-
KatoT Mo NpuUYMHE NOBPEXAEHUS 3MeKTPONPOBOAKM, a TalkoKe MalUMH U arperatoB, HaxoAAaLWMXCA NoA, HanpsKeHn -
eM. KpoMe Toro, «rno ctapuvHKe» Mno)apoonacHOCTb Bbille TaM, rae BO3MOXHA HEUCrpaBHOCTb TOMOK, OTOMUTENb-
HbIX CMUCTEM, MOBPEXAEHNE EMKOCTEMN C JIErKOBOCTIAMEHSIIOLMMMUCS XXUAKOCTAMU U TOMY MOAOGHbIE HeluTaTHbIE
cuTyaumu.

CHU3NTb pearnbHyH MoXXapoonacHOCTb MOMELLEHUIA MOXHO, OrpaHMYMBast KOJIMYECTBO XPaHSILLMXCS U OfIHO-
BPEMEHHO UCMOSIb3YeMbIX B TEXHONOMMYECKNX LIMKIaX roptovMX BELEeCcTB U MaTepuasioB, NMpUMeHss AN noxapo-
OMacHbIX BELLECTB rEpMETU3MPOBAHHOE 060pyaoBaHMe 1 Tapy. MoXaponacHOCTb NOMELLEHUNCHUXKAETCS B CBS3U C
YCTPOWCTBOM aBapuMHOrO CMBA FOPHOYMX XXMAKOCTEN, NMPOTUBOMOXKAPHbIX NMperpaa, CPeacTs, NpeaoTBpaLLaoLWLmX
pO3/IMB U pacTeKaHWE JIErKOBOCTTAMEHSIIOLLMXCS XXUAKOCTEN MPY NoXape. YMeHbLLEHME MO)XapoonacHOCT! A0CTU-
raeTcsl pPerynsipHoA O4YMCTKOM MOMELLEHUI, 060pYIOBaHNSA, KOMMYHUKALMIA, @ TakKe periaMeHTaumern paboumnx
MEeCT, npeanosararolwmx UCnob30BaHNe NoXapoonacHbIX BewwecTs. MNpodunakTMka NoXXapoonacHOCTH BKIOYAET B
cebsi cucTtemaTnyeckme opraHM3aumoHHbIe, SKCMyaTauMOHHbIE, TEXHUYECKME N PEXMMHbIE MeponpuUaTUS Noj KOH-
TpoOneM pyKkOBOACTBA NpeanpusTus.

Knacc rnoxxapoonacHoctv

Hanocnenok MMeeT CMbIC KOCHYTBCS MOHATUS «KACcC MOXapoonacHOCTM» B CPABHEHUN C PaCCMOTPEHHbLIMU
XapaKTEPUCTMKaMM MOXXapoOonacHOCTU MPOU3BOACTB U MPOU3BOACTBEHHbIX MOMELLEHWI. PacCMOTPUM CyLLECTBEH-
HOEe €ro OT/IMYME OT MOHSATUN «KAaTEropuMn MOXKApPOOMACHOCTU» — COBOKYMHOW, MHTErpasibHOM XapaKTepUCTUKK
MPOV3BO/ACTBA, @ TakXKe «MOXapOOMNacHOCTU MOMELLEHUS» — pearibHoro Gakropa, AEUCTBYIOLIEr0 B KOHKPETHOM
MECTe, B 3aBUCUMOCTM OT MUCMOJIHEHWS BMOJHE ONPeAeNEHHbIXIDEANMCAHNA NOXAPHOW 6e30MacHOCTY .

Knacc noXapoornacHOCTM — 3TO, AOMOJSHAIOWAS MOHATME KaTeropum noXxapoonacHOCTUM MpOoM3BOACTBa,
anddepeHumanbHas XapakTepUCTMKa NPOU3BOACTB U NMPOU3BOACTBEHHbBIX MOMELLEHWIA, B OTHOLUEHUM UX MOXAPO-
onacHocTu. Knaccudumkaums no noXxapoonacHOCTU MpPOM3BOAWTCS, MO OTAENbHOCTWU, Ansl BCEro MHoroobpasws
3/IEMEHTOB MPOU3BOJCTBEHHOW CUCTEMBI, AN BCEX €€ KOMIMOHEHTOB, CrIOCOGHbIX MOBMMSATb Ha BO3HWKHOBEHME U
JanbHeNllee «TeyeHue» noxapa. PasnnyaloT Kiacchl NOXapoonacHOCTV AJisl BELLECTB, MaTepuanos, obopynoBa-
HWS1, SNIEKTPUYECKON NPOBOAKM, KOHCTPYKTUBHBIX 3/IEMEHTOB 3AaHUS (HanpuMep, NECTHUYHbIX NPONETOB) U T.A.

Tak, HanpuMep, roptoyure Nblan No CTeNeHN B3PbIBO- M MOXApOONacHOCTU AeNSATCA Ha YeTbipe Knacca.

e K 1-My Kslaccy noxapoonacHOCTM OTHOCATCS Hambosiee B3pbIBOONACHbIE a3P030JIM, HUXKHMIN KOHLIEHTpaLV-
OHHbIV Npeaen koTopbix (HKIMB), COOTBETCTBYIOLMIA pearibHON BO3MOXHOCTM BOCMIAMeHEHUS (B3pbiBa), COCTaBNS-
eT MeHee 15 r/mM® K 06bEMy Bo3ayxa. K TakoBbIM BELLIECTBAM OTHOCATCA cepa, KaHUdosb, HacdTanuH, nbiib Topda-
Hasl, MenbHU4YHas, 360HUTOBaS.

e Bo 2-I1 K/lacc B3pbIBO- NMOXAPOOMAaCHOCTU BXOAST B3PbIBOOMACHbIE BELLECTBA — a3p030an, HKIMB koTopbix
cocTtaenset ot 15 A0 65 r/mM%. TakoBbIMM BELLECTBAMM SABAAIOTCA: JIUMHUH, MOPOLLIOK aNtOMUHUEBbIN, @ TaKXKe CeH-
Hasl, My4Hasl, cnaHuesas nbisib.

e 3-I1 K/lacC MO MOXAPOOMACHOCTM COCTaBNAT Hanbonee no)apoonacHble BelectBa — asporenn ¢ HKMB,
NpeBbILAOLWMM 65 /M3, TeMnepaTypa CaMOBOCM/IAMEHEHNSI KOTOPbIX — He 6onee 250° C. MpuUMepoM Takux Be-
LLEeCTB MOryT C/TYXWTb 3neBaTtopHas, TabauHas nbiib.

e 4-}1 KJIAaCcC NMOXXapoonacHOCTU 06pasyloT noXapoornacHble BellectBa — asporenu, HKMB KoTopbIX MpeBbl-
waet 65 r/m% a TemnepaTypa caMoBoCriaMeHeHnss — npeaen B 250° C. LiMHKOBast Mblfib U APEBECHBIE OMUIKA —
pacnpocTpaHeHHble «NpeacTaBuTenu» 4-ro Knacca rnoXapoornacHOCTU B «HOMUHALMKW» FOPIOYUE MbISN.

Hanbonbluee 3HadeHve B npeaenax MOHATUS «KIACC MOXApOOnacHOCTM» MMeET Knaccudmkaums noxapo-

onacHbIX 30H NpeanpusaTus. MoxxapoonacHas 30Ha ONpeaenseTcs Kak NpPoCTPaHCTBO, HaxoAsleecs BHYTpU, mbo
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BHE MOMELLIEHNIA, B Npeaenax KoToporo 06pallatoTcsl, NOCTOSIHHO WM NMEPUOAMYECKU, FOproYne Matepuarbl U Be-
LecTBa.

MoxxapHast 6e30MacHOCTb 3[1aHNI U COOPYXKEHWI, YCIOBUS PasBUTMS M PACTPOCTPaHEHUS MoXapa B HUX Cy-
LLIECTBEHHO 3aBUCAT OT BO3rOPaeMOCTU M OFHECTOMKOCTU MCMOJb30BaHHbIX MpU UX CTPOUTENILCTBE MaTepuanoB u
KOHCTPYKUMI. BO3ropaeMoCTb U OrHECTOMKOCTb CTPOUTENbHBIX MaTepUanoB Y KOHCTPYKLMIA YCTAHABMBAOTCS Na
CTagnn NpPOEKTMPOBAHMSA MPOMBbILLSIEHHBIX O6BEKTOB B 3aBMCMMOCTU OT KaTeropum B3pbIBO- M MOXapoornacHOCTU
MOMELLEHMI, Pa3MELLIGEMbIX B MPOEKTUPYEMBIX 3[aHMSIX.

CornacHo cTpouTenbHbIM HOpMaM U NpaBuiaM CTPOUTENbHbIE MaTepuarbl U KOHCTPYKLMU MO BO3ropaemMocTy
pa3aensdoTca Ha HecropaeMble, TPyAHOCrOpaeMble U CropaeMble.

HecropaeMbIMM SIBNSIOTCA TakMe MaTepuarbl U KOHCTPYKLMM, KOTOpPbIE NMoj BO3AENCTBUEM OTHS WU BbICO-
KO TeMnepaTypbl HE BOCM/IAMEHSIOTCS, HE TNEOT U He 06yrnmBatoTcs K HUM OTHOCATCS BCE €CTECTBEHHbIE M UC-
KYCCTBEHHbIE HEOpraHM4yeckMe MaTtepuarsbl, KOTOpble NpU NoXxape He ropsT.

TpyaHo cropaeMble MaTepuasbl U KOHCTPYKLMM Noj BO3AENCTBUEM OTHS UM BbICOKOM TeEMMNepaTypbl BOC-
NJaMeHsAIoTCS, TNET an obyrnnBaloTCsa M NPOAO/DKAIOT ropeTb, TNEeTb M 06yrNMBaTbCs NPU HaMMUYMKM UCTOYHMKA
3aXWUraHus, a nocsie ero yaaneHus 3TM npouecckl npekpawaroTcd. K HUM OTHOCATCA MaTepuanbl, COCTosLME U3
HECropaeMbIX M CropaeMbIX COCTaBASOWMX, coepxalume 6onee 8 % MO Macce OpraHWMYecKuX 3arosiHUTENEN, a
TaKXXe roproune marepuarbl, 3alimLLieHHbIe HEeroprUYUMN MaTepuanamu.

Cropaemble MaTepuasbl ¥ KOHCTPYKLMM MO BO3AENCTBUEM OTHSI UM BbICOKOW TEMMEPATYPbl BOCM/IAMEHS -
I0TCA, TNET UK 06yrnmMBaroTCA, U 3TU NPOLECCHl NPOAOKAIOTCS Noc/e yaaneHUs UCTOYHMKA 3aXuranms. K Hum
OTHOCSTCS BCE OpraHM4eckue Martepuasnbl, He oTBevalowme TpeboBaHWAM, NpeabsBisSEMbIM K HECropaemMbiM W
TPyAHOCropaeMbliM Matepuanam.

OrHeCToMKOCTb OTAESbHbIX CTPOUTENBbHBIX KOHCTPYKLMM 30aHWIA U COOPYXXEHMI—3TO UX CBOMCTBO COXPaHSATb
HECYLLYIO CNOCOBHOCTb BO BpeMs MoXkapa B TEYEHME OMNpeaeneHHOro BpeMeHn. OrHeCTOMKOCTb XapaKTepu3yeTcs
ABYMS KOJIMYECTBEHHLIMM MOKA3aTENAMU — MPEAENOM OrHECTOMKOCTM CTPOMTESNIbHBIX KOHCTPYKLMI M CTEMEHbIO
OFHECTOWKOCTY 3[aHWI U COOPYXXEHUM.

Mpenen orHeCTOMKOCTU CTPOUTENbHOM KOHCTPYKLMW YCTAHAB/MBAOT 3KCMEPUMEHTASIbHLIM MyTEM, U OH Of-
pefensieTcs BpEMEHEM B Yacax OT Hayasa €e UCMbITaHWUs! Ha OrHECTOMKOCTb [0 MOSIBNIEHUSI OAHOMO M3 CleyHLLMX
NPU3HAKOB:

- CKBO3Hble TpeLUMHbl U1 OTBEPCTUSA, Yepe3 KOTOpPble HarpeTble NpoAYyKTbl OPeHUs Unu nnamst MoryT npo-
HUKaTb Yepes3 KOHCTPYKUMIO U pacnpoCTPaHATLCS B CMEXHbIE MOMELLEHNS ;

- NOBbILIEHNE TEMMEPATYPbl HA HEOBOrPEBAEMOW MOBEPXHOCTM KOHCTPYKLMKU B CpeaHeM bonee yeM Ha 140°C
nnKn B Nto6oI ToYKe 3TON NOBEPXHOCTU A0 TeMnepatypbl 180°C n 6osiee NO CpaBHEHUIO C TEMMEPATYPOit 0 UCMbI-
TaHug;

- MOBbILLEHNE TEMMNEPATYPbl HA HEOBOrpeBaeMoii MOBEPXHOCTW KOHCTPYKLUMM Bbile 200 °C HE3aBUMCMMO OT
ee TeMnepaTtypbl 0 UCMbITaHUS;

- NOTEpsl KOHCTPYKLMEN HECyLLe CnocobHOCTU (0BpyLLIEHKE).

Ba)xHOe npakTnyecKoe 3HayeHue 3TOro NnokasaTens 3aK/yaeTcs Takke B TOM, YTO OH MO3BOJISIET MNpU Mna-
HMPOBAHUM 3BaKyauMn paboTalowmx Npy BO3HMKHOBEHUM MOXapa, a Takke BO BPEMS ero TyLleHUs NpeayCcMOoTpeTb
COOTBETCTBYIOLLME Mepbl 0becrneyeHms 6e30nacHoCTH.

CTeneHb OrHECTOMKOCTM MPOMBILLSIEHHBIX 34aHUIA M COOPYXKEHWI ONpeaenseTcs B 3aBUCMMOCTM OT Fpynnbl
BO3rOpaeMoCT M Mpedesia OrHECTOMKOCTU OCHOBHbIX CTPOWTESIbHBLIX KOHCTPYKLUMIA (HECYLUME CTEHbI, KOJIOHHHbI,
CTEHbl NIECTHNYHbIX KNETOK, MAMTbl HAaCTUMNa, KOHCTPYKLUMM NEPEKPBLITAM U T.M.), @ TakXKe CKOPOCTU pacnpocTpaHe-
HUS OTHS NO HUM.

3AaHMS U COOPYXKEHMS MO OMHECTOMKOCTM noapasaenstoTcs Ha 5 crenexen (CMN 22.13330.2016).

HeobxoanmMasi OrHECTOMKOCTb 3AaHNUI U COOPYXXEHWUI NMPU UX NMPOEKTUPOBAHUM OMNPEAENSETCS UCXOAS M3 Ka
TETOPUM MOXKAPHOM OMACHOCTW pasMeLlaeMbIX B HUX MPOWM3BOACTB, UX 3TAXHOCTW M NJoW@an Mexay
NPOTUBOMNO->XapHbIMK CTEHAMM Ha 3Ta)kax B cooTeeTcTBMM co CI1 56.13330.2011 .

CTpouTeNbCTBO 3A4aHMI C KaTeropusiMu nponseoacTs A B b gonyckaercs Tonbko | v 11 CTeneHn orHecTomnko-
CTV W He Bbllie 6 3Taxxel. [ns 3aaHni ¢ kaTeropusimm npounsBoactB B, T'vi 1 npy | 1 |1 CTENEHSX OrHECTOMKOCTU
YMCIIO M NJIOWAAb 3TAXEN HE OrpaHNUYMBAIOTCA. 3AaHMS MULLEBLIX NPEANpPUATUI, Kak NPaBu/o, NPOEKTUPYIOTCS HE
Hwke |l CTENEHM OrHECTOMKOCTHU.
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Tabnvua cTeneHn OrHECTOMKOCTY 30aHUIA U COOPYXKEHWI

CreneHb MNpeaen orHECTOMKOCTU CTPOUTESNbHBIX KOHCTPYKLMIA
OrHECTOMNKO- Hecywwne Hapy>xHble MepekpbITus CrpouTtenbHble CTpouTtenbHble
cTn CTEHbl, HeHecywme MexayaTax- KOHCTPYKUNH KOHCTPYKUNH
30aHUN, KOJIOHHbI CTEHbI Hble 6ecuepaayHbIx JIECTHUYHbIX
COOPY>XEHUM, 7] (B TOM NOKPbITUN KNETOK
CTPOEHUIA 1 apyrve yucne HacTUNbI depmbl, BHYTPEHHME MapLum un
No>apHbIX HecyLme yepaaydHble U (B TOM 6anku, CTEHbI NAoLWaakm
OTCEKOB 3/1EMEHTbI Haa yucne c NPOrHbI JIeCTHWLL
noasanamv) | yTenautiem)
| R 120 E 30 REI 60 RE 30 R 30 REI 120 R 60
11 R 90 E 15 REI 45 RE 15 R 15 REI 90 R 60
11 R 45 E 15 REI 45 RE 15 R 15 REI 60 R 45
\Y R 15 E 15 REI 15 RE 15 R 15 REI 45 R 15
\Y, He He He He He He He
HOPMUPYETCS | HOPMUPYETCS | HOpMUpYyeTcs HOpPMUPYETCS | HOPMUPYETCS | HOPMUPYETCS | HOpMUpYeT-
ca

anIMEHaHVIe. nOpﬂﬂOK OTHECEHUSA CTPOUTESNTbHbIX KOHCTDYKLlMVI K HECYLLUMM 3N1EMEHTAM 34aHNsA, COOPYXEHUA N CTPOEHUA YyCTa-
HaB/MBAE€TCA HOPMAaTUBHbIMU AOKYMEHTaMU Mo FIO)KapHOVI 6e3onacHocT.

[pynmnbl BO3ropaeMoCcT¥ CTPOUTENbHBLIX MaTePUanoB M KOHCTPYKLIMIA

lpynna Bosropae- XapaKTepuCTUKK N0 BO3ropaeMoCTy
MOoCTH MaTepuanos KOHCTPYKUMI
Hecropaemble Moa BO3AENCTBMEM OTHS MIIM BbICOKOW TEMMNEPATYPbl HE  ||BbINOIHEHHbIE U3 HECTOPAEMbIX
BOCM/IAMEHSIIOTCS, He 06YrIMBaloTCS MaTepvasnoB
Moa BO3AENCTBMEM OTHS MM BbICOKOW TEMMNEPATYpPbl BOC- | BbINOIHEHHbIE U3 TPYAHOCTOPaEMbIX MaTepua-
TpyAHOCrOpaeMbie NnamMeHsIoTcs, 06yrMBaloTC U NPOAOHKAKOT FOPETb /OB, a TaKkXXe M3 CropaeMbiX MaTepuasos, 3a-
TOJIBKO MPU HaIMYMM UCTOUHKKA OTHSl, @ MOC/E YAaNeHUs ||LUMLLEHHBIX OT OTHSI U BbICOKMX TEMMNEPATYP He-
WCTOYHMKA OrHSl ropeHne MpeKkpallaeTcs CropaeMbiM1 MaTepuanamm
Moa B MNCTBMEM OrHSI MW BbICOKOWN TEMN bl BOC-
CropaeMble m?aﬂme?;ﬁgT; " ﬁ Oc;I,OJ'I)Ka}OT roc?eT?; no?:nee?qulegHMﬂ %" |Binonterbie 13 CrOpaeMbIX MaTEpIasos 1 He
P NCTOUHIKE OFHS P P Y 3aLLMLLEHHBIX OT OFHS! UK BbICOKMX TEMMEepaTyp

MEPOITPUSITUS 10 MPELAYINPEXXAEHUIO B3PbIBOB 1 YMEHBLLEHWIO UX MOC/IELACTBUI

MeponpusiTUs Mo NPeaynpexXAeHN0 B3PbIBOB M YMEHBLLIEHUIO UX MOCIEACTBUIA CBA3aHbl C UCC/IEA0BAHUEM
BO3MOXXHOCTM CHUXKEHMS MOXAPHOW OMacHOCTM NMOMELLEHUS.

OrpaHunueHneM o06beMoB xpaHeHusi. OnpeaensieTcs MakcMMarbHbIi 06beM cocyda (annapara) € Xua-
KOCTbIO B pacCMaTpMBAaEMOM MOMELLEHWMM, MPU KOTOPOM M3ObITOUHOE AaBfieHMe B3pbiBa He npeBbiwaeT 5 klla.
BO3MOXXHOCTb CHMXEHMSI M3BLITOYHOrO AAB/IEHNS B3pbiBa 0 5 Kla yMeHblUeHMeM ob6beMa annapara Ao HalaeHHo-
ro 3HayeHusl NoATBEPANTb MPOBEPOYHLIM PAaCYETOM U3OLITOYHOMO AAB/IEHNS B3PbIBa.

OrpaHnyeHueM NNoLWaau pasnnBa XUAKOCTU. OnpeaenseTca MakcMManbHas naowaab M BbicoTa 06-
Ba/lOBaHWs BOKPYr annapaTta, B pacCMaTpUBaeMOM MOMELLEHMM, KOTOpPbIX pa3BMBAETCS M3OLITOUHOE [aBfiEHWNE
B3pbiBa He 6onee 5 klMa. Mpu onpeaeneHun BbiCOTbI 06BanoOBaHUsl, y4eCTb, YTO (hakTUyeckas BbiCOTa AO/MKHA
6bITb He MeHee YeM Ha 0,2 M 60/blIe pacyeTHON. BO3MOXHOCTb CHIDKEHWUSI M3BbITOYHOMO AABSIEHNS B3pbiBa A0 5
KlMa yMeHbLUEHWEM NNOLWIAAN Pa3nvBa A0 HaWAEHHOTO 3HAYEHMSI MOATBEPAWUTL MPOBEPOYHBIM PACYETOM M36bITOM -
HOro JaBfIEHUS B3PbIBa.

YCTPOMCTBOM aBapuIMHOW BbITS)KHOW BEHTUIAILMM B noMeLwleHnn. Onpeaenutb KpaTHOCTb aBapui-
HOM BEHTUISILUMM B MOMELLEHNI, NPU KOTOPOiA M36bITOYHOE [aBfeHMe B3pbiBa HE NpeBbIIAeT 5 KlMa. BO3MOXHOCTb
CHMXKEHUS! M36bITOYHOrO AaBNEHUs B3pbiBa A0 5 Kla YCTPOWCTBOM aBapuMHOW BEHTUAALMWU MOATBEPAUTL MPOBE-
POYHbIM pacyeToM M36bITOYHOIO AaBfIEHUS B3pbiBa. YUECTb, UTO Mpu paboTe aBapuUMHOW BEHTUISILMM CKOPOCTb
BO3AYLUHbIX MOTOKOB B MOMELLEHUM MOXET YBEIMUMTLCS, UTO NPUBEAET K YBENMUYEHUIO UHTEHCMBHOCTM UCMApEHNS.

Takke K MEPONPUSTUSIM MOXHO OTHECTU HUXKENEPEYNCTIEHHOE:

1. Np1MeHeHMe NPeaOXPaHUTENBHbBIX KOHCTPYKLIWIA.

2. YCTQHOBKa CUrHaNM3aLmmn O HAaKOM/IEHUM B3PbIBOOMACHON KOHLEHTPALIMM Fa30B M MapoB.

3. VckoueHne UCTOYHMKOB BOCTTAMEHEHUS. NS 3TOro KpalHe BaXXHO OrPaHUYMTbL HarpeB 060py10BaHUI
“ TpybonpoBOAOB A0 f-pbl HE MpeBblllaowed 80% OT MUHMMAIbHOW f-pbl CAMOBOCH/IAMEHEHUS 06paLLaoWMXCS
roptoymx BewecTts. MNpUMeHsITb MaTepuanbl, He CO3A4aloLWMX NPY COyAapeHnn UCKP, CMOCOBHbIX MHULMMPOBaTL BOC-
MNylaMeHeHMe B3PbIBOOMACHbIX CPEACTB. YCTPaHATb OMacHble TEMJIOBbLIE NMPOSBIIEHNS XMMUYECKMX PeakUMii U Mexa-
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HUYECKUX BO3AENCTBUI. He aomnyckaTb HaKOMIEHWA B BO3AYXOBOAAX BEHTUMSALMOHHBIX CUCTEM CAaMOBOCM/1aMe-
HSIIOLLMXCA OT/OXKEHWUNA.

4. BEHTUNALMS NOMELLIEHUH.

5. BBegeHve cdnermatnsaTopoB U MHMMBUTOPOB, KOTOPbIE Cy)aloT 06/1acTb BOCM/IAMEHEHUS TOPIOUMX CMe-
cell. BBeaeHne thnerMaTm3aTopoB NPUBOAUT K CHIDKEHMUIO -pbl PEAKLMOHHOW CMECU MU3-33 UX BbICOKOKN TEMI0EMKO-
CTWU. WHrMBUTOPbI aKTMBHO B3aMOAEMCTBYIOT C LIEHTPaMU LIEMHOW peakLUMn 1 NeEpeBOAAT UX B YCTOWUMBOE COeaV -
HeHue, 06pblBas TEM CaMbIM LIEMb.

6. YCTpOICTBO OrHenperpaauTenei (3aluTHbIe YCTPOMCTBa Ha TpybonpoBoaax, KoTopble cBO6oAHO nponyc-
KaloT MOTOK XXUAKOCTU UMM Fa3a Yepes TBepAylo OrHENperpaauTenbHyo0 HacaaKy, HO 3a/IEPXKMBAIOT MaMs, racs
€ro0.) NPUHLUWN AENCTBUSI OTHEMNPErpaanTENeN OCHOBaH Ha TYLIEHUM NIAMEHWN B Y3KMX KaHanax B pesysbTaTe note-
Py TENNa U3 30Hbl peakLMN K CTEHKaM KaHasoB.

7. B3pbiBogaBneHne. B xMMMUYeCcKon MpOMBbILNIEHHOCTU MPOKO UCMOSb3YIOT MacCUMBHbIE U aKTUBHbIE Cpe/l-
CTBa B3pbIBO3aLLUMTLI. K MAcCUBHBLIM CPEACTBaM B3PbIBO3ALLUMUTBI OTHOCATCS NMpeaoXpaHUTeNbHble MEMBpaHbl U Kna-
MnaHsbl.

MpenoxpaHnTenbHble MeMbpaHbl paboTaloT Mo NpUHLMMY cOpoca aB/EHUS MPU €ro MNoBbILLEHUN CBEPX YC-

TAHOBJEHHbIX Npeaenos. OHKM NpeacTaBnsoT U3 cebs cneumnansHo ocnabneHHyo YacTb 3alluilaemMoro annapaTa u
cpabaTbiBaloT MpU paccuUTaHHOM AaBneHun. MNpenoxpaHuTenbHble MeMbpaHbl U3roTaBAINBAIOT U3 TOHKOMCTOBOMO
npokarta naactuyHblX MeTannos (Al, Ni 1 T.4.).

MpenoxpaHUTeNbHbIN KnanaH NpeacTaBnsieT coboit yCTPOMCTBO aBTOMATUYECKOro AEUCTBUS NpeaHa3HAYeH -
HOro A8 BbiNyCKa M3 eMKOCTel M TpybonpoBoaa M3NMLLHErO KONMMYECTBA ra3oB, Mapa WM XXMAKOCTU NP MOBbI-
LUEHWUM JaBNEHMA CBEPX YCTaHOBNEHHbIX Npeaesos.

AKTMBHble CpeficTBa B3pbIBO3alLUMTLI CpabaTbiBalOT B MOMEHT BO3HWKHOBEHMUS B3pbiBa MO CUrHany MHAMKa-

Topa. OHW NIOKANIN3YIOT U NOAABNSIOT B3PbIB 10 AOCTMXKEHUN UM PaspyLUMTENIbHOW CUIlbl. NPUMEHSIIOT cneayiolme
€nocobbl B3pbIBO3aLUMTLI:

- NnoAaB/ieHMe B3pbiBa NPY €ro 3apoXXAEHUM NYTEM BBEAEHUS B OYar B3pbiBa OUMLLEHHOMO BELLECTBA

- CO3[aHMNe VHEPTHOW 30HbI B TPYBONpPOBOAAX M COCEAHMX annapartax Ans NpeaoTBpaLleHns pacrnpocTpaHe-
HMS NNaMeHu

- BIOKMpOBaHKE annapara, B KOTOPOM MPOU30LLIEN B3pPbiB, C MOMOLLbIO OTCEKAIOLLMX YCTPOWUCTB

- aBTOMaTU4ecKoe npekpalleHne paboTbl 06opyaoBaHMs

8. Mcnonb3oBaHme TEXHOMOrMYeckMx NpPMeEMoB, @ MMEHHO Bblibop 6e30nacHbIX KOHLEHTPAUMOHHBIX U t-HbIX
pPEXUMOB.

9. CobntogeHne npaBun XpaHeHUs! roproumnx rasos, JIBXK n NK.
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MunumasibHble NpeAesibl OrHECTOHKOCTH U rPynnbl BO3ropaeMoCTH OCHOBHbBIX CTPOUTE/IbHBbIX KOHCTPYKUmi i CHull 2.01.02-85

“ MuHumasibHbIe TPEeAEJIbl OFTHECT OVIKOCTH CT, POUNTESIbHBIX KOHC prKLIMﬁ, Y ( csepxy) n MaKkcumasibHble MNMPEAETIbl pacripoCTpaHEHNS OrHA o HUM, CM ( CHMBy)

| | CreHbi | “ Moo | [anTbl HacTu- Sn1eMeHTbI MOKPbITUV
Ciererb Ul He- . CoTme s1a (B ToM 4umc-
cToviKocTH Hecyume Ha;:/};)gHblZeHe BHYTPEHHME HE oLiaat 0" | e c yrenne- | nmTel, HacTwsi
34aHMM YL YL yTp KosiotHs! rieHm, 6asiku u HIem) 1 ap. (B ToM umcne ¢ | 6anku, apkm,
U JIECTHNYHBIX camoHecyyme (B TOM yucne ¢ | Hecywwme (nepe- MapLuM NIECTHUY-
K/1eTOK HaBECHbIMM r1a- ropogku) KOHCTpyKuwmn | yTennmrenem), | pambl, pepmbi
HbIX K/IETOK p FIDOroHbI
Hensm) nEpPeKpbITUI
‘ \ 2,5 1,25 0,5 0,5 2,5 1 1 0,5 0,5
| 0 0 0 0 0 0 0 0 0
|, 2 1 0,25 0,25 2 1 0,75 0,25 0,25
| 0 0 0 0 0 0 0 0 0
N 2 1 05:05 0,25 2 1 0,75 H.H. 0,25
| 0 0 0; 40 40 0 0 25 H.H. 0
‘ _— 1 0,5 0,25 0,25 0,25 1 0,25 0,25 0,25
| 0 0 40 40 0 0 0 25 0
‘ A 1 0,5 0,25; 0,5 0,25 1 0,75 0,75 0,25;0,5 0,75
| 40 40 0; 40 40 40 0 25 0 ; 25(40) 25(40)
‘ W 0,5 0,25 0,25 0,25 0,5 0,25 0,25 H.H. H.H.
| 40 40 40 40 40 25 25 H.H. H.H.
‘ N A 0,5 0,25 0,25 0,25 0,25 0,25 0,25 0,25 0,25
| 40 40 H.H. 40 0 0 0 H.H. 0
‘ \Y He HopmupyloTca




TEMA JIEKUUUN N2 5: «MOXAPOB3PbIBOONACHOCTb TEXHOJIOTMYECKUX MNMPOLIECCOB »

Bonpocbl nexkuynn:

1. OcHOBbI 06€ecrneYeHnsi NoXapHOM 6e30MacHOCTM TEXHOIOrMYECKMX NMPOLIECCOB.

2. B3pbiBOnpenynpexaeHne, B3pbiBo3alynTa, NpeAOTBPaLLEHHNE MOXKaPOB U MOXKapHAas 3aLymTa.

3. Knaccugpmkaumsi OrHETYLINTENEN. Bbibop THIa OrHETYLIINTENEN. PasmelleHne orHeTymTenei. TpeboBaHus
bezonacHocTy.

4. HopmMbl OCHaLLIEHNS ITPON3BOACTBEHHbIX MOMELLEHUI OrHETYLLUNTEIIMA.

5. Knaccugpmkaums noxxapHbIx U3BELLATENIEH.

OCHOBbI OBECITEYEHMNS MO)KAPHOM BE3OIMACHOCTH TEXHOJIOMMYECKNX ITPOLJECCOB

B MOCT P 12.3.047-2012 ycTaHoBeHbl 06lme TpeboBaHWs MOXKapHOM 6e30MacHOCTU K TEXHOSIOrMYECKUM
MpOLECCaM Pas/IMYHOrO Ha3HauYeHUs A4Jisi BCEX OTpac/iiel SKOHOMWUKM CTpaHbl U Npeanpustuid nobbix ¢opm cobcT -
BEHHOCTM Ha CTaauMu MPOEKTMPOBAHWUS, CTPOUTENLCTBA U PEKOHCTPYKLUMM MPU BBOAE, 3KCM/lyaTauum U npekpalle-
HWUW 3KCNyaTaunn, pa3paboTke M U3MEHEHUM HOPM TEXHOJSIONMYECKOrO MPOEKTUPOBAHNS M APYIMX HOPMATUBHBIX
JIOKYMEHTOB, PETYNMPYIOLLMX MEPONPUSATUS MO 06ECMEYEHUNIO NMOXAPHON 6€30MacHOCTM NPOM3BOACTBEHHbIX 06BbEK-
TOB, NPW pa3paboTKe TEXHOMOMMM MPOEKTa U TEXHOIOMMYECKOrO pPerflaMeHTa.

MoxxapHasi ONMACHOCTb TEXHOJIOMMYECKMX NMPOLIECCOB OMNPEAENnsIeTCs Ha OCHOBE M3YYEHUS

e TEXHOMOrMYECKOro pernameHTa;

e TEXHOIOMMYECKOW CXEMbI;

e OKasaTe/nei NoXapoB3pbIBOOMNACHOCTY BELIECTB M MAaTEPUATIOB;

e KOHCTPYKTMBHbIX 0CO6EHHOCTEW 060pyA0BaHNS; CXEMbI PACTONIOXKEHMSI ONACHOr0 060PYAOBaHMS .

MNMocne npoBeaeHUst aHanM3a AOKYMEHTauMM pa3pabaTbiBatloT CMCTEMY Mep MO NpeaoTBpaLleHUIO noXapa U
NPOTUBOMOXAPHOMN 3aLLMTE TEXHOIOMMYECKNX NMPOLIECCOB B COOTBETCTBAM C TPEOOBAHUAMU AEUCTBYIOLWMX HOpMa-
TMBHbIX JOKYMEHTOB.

TpeboBaHusa no obecrneyeHno NoXKkapHoi 6e30nacHOCTH CUCTEMbI NPEAZOTBPALYEHNS NOoXKapa

[ns npefoTBpaLleHns noxapa creayeT npeaycMOTPETb MePbl MO UCK/IIOYEHNIO 06pa30BaHMs roproYen cpe-
[bl 1 UICTOYHMKOB BOCT/IAMEHEHMS.

MpenoTBpalLeHne 06pa3oBaHuMs roptoyein cpeabl MOXHO 06ecneunTb 3a CYET:

e MPUMEHEHNS HEMOPIOYNX U TPYAHOrOPHOYMX MaTepMasos;

OrpaHMYeHMs1 Maccbl M 06bEMa roptounx MaTepuasnos;

M30NSILMK FOPLOYEN cpefbl;

noaaepxaHust 6e30nacHoON KOHLEHTpaLMKN Cpefibl;

noaAepXXaHus KOHUEHTpauun dnerMaTusaTopa B NapoBO34YyLIHON cpeae 3almLaemMoro obbekTa;
noaepXxaHusi TeMnepaTypbl U AaBneHUs! cpeabl, UCKIOYaoLWMe pacrnpoCcTpaHeHME MaMeHH;
MaKCVMasIbHOWM MeXaHM3aUuM U aBTOMaTM3aLmmn TEXHONOMMYECKUX MPOLIECCOB;

e YCTAHOBKM MOXapoornacHOro o60pyaoBaHWs B WM30/IMPOBAHHbLIX MOMELUEHUSX; MPUMEHEHMSI YCTPOMCTB
3alMTbl 060pYA0OBaHMS OT MOBPEXAEHUIA M aBapuii.

MpepoTBpalleHe 06pa3oBaHMs B ropiodeii cpee NCTOYHMKOB BOCTIaMEHEHMS OCYLLECTBNSIETCA 6narogapst
NMPUMEHEHUIO:

e MallUMH, MEXaHN3MOB, 060PYAOBaHNS N YCTPOWCTB, MPU SKCM/TyaTalmn KOTOPbIX HE 06PasyeTcsl MCTOUYHM-
KOB BOCI/TAMEHEHMS;

e 31eKTPO06OPYAOBaHMSI COOTBETCTBYHIOLIENO MOXaApPOONacHOW M B3pbIBOOMACHON 30HaM, rpynne u KaTero-
pUK B COOTBETCTBUW C TpeboBaHWsMM MpaBun YCTPOMCTB 31EKTPOYCTAHOBOK ;

e ObICTPOAENCTBYIOLMX CPEACTB 3aLUMTHOIO OTK/IIOUYEHUS;

e TEXHONOrMYECKOro rnpouecca M 060pyaoBaHus, yAOBNETBOPSIOWEro TpeboBaHMsM 31eKTPOCTaTUHECKOM
nckpobe3onacHoCTu;

e YCTPOMCTBa MONHME3ALUMTbI 34aHUIN, COOPYXXEHUI N 060pyAOBaHUS; NOAAEP)KaHUS TeMMepaTypbl Harpe-
Ba MOBEPXHOCTU MaLUMH CcOocTaBnstowen 80 % OT MUHMMA/IbHOM TEMMNEPATypbl CAMOBOCT/IAMEHEHMSI FOPIOYEro Ma-
Tepuana;

e TPUMEHEHME HEUNCKPSILLMX MHCTPYMEHTOB;

e JIMKBMAAUNSA YC/TOBMI BO3HWKHOBEHMS TEM/OBOMO, XMMWYECKOTO MMKPOBMONIOrMYecKoro CamMoBO3ropa-

HUS;

e YCTpaHEHUsi KOHTAKTa C BO34yXOM MUPOGOPHbLIX COEAMHEHWIA; YCTPOMCTBA aBapunHOrO C/MBa MoXapo-
OMACHbIX XXMAKOCTEN N aBApUMHOrO CTPAB/IMBAHMS rOpOYMX ra3os;

e YCTPOWCTBO Ha TEXHONOrMYeCckoM 060pyA0BaHNN CUCTEM MPOTUBOB3PbLIBHOM 3aLLUMTbI;

e MpoBeAEHNE NEPUOANYECKON OUYMCTKM OT rOpIOYMX OTXOA0B U OT/IOXKEHWIA MbUN ;

e 3aMeHa JIBX n DK Ha noxapobe3sonacHble TeEXHUYECKME MotoLwme CpeacTBaa.
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Tpe6oBaHua Kk o6ecneyeHnIo NoXKapHoi 6€30NacHOCTU CUCTEMbI MPOTUBOMNOXKAPHOM 3aLUUTbI

MpoTnBoONoXKapHas 3awwmTa MOXeT bbITb obecrneyeHa 3a CHET NPUMEHEHMS

e  CPEeacCTB NOXAPOTYLIEHNS U COOTBETCTBYIOLLUMX BUAOB NMOXAPHOW TEXHUKW;

e  ABTOMAaTUYECKMX YCTAHOBOK MOXAPHOW CUIHANM3aLMM U MOXapOTYLIEHUS; OCHOBHbIX CTPOUTESbHbIX Ma-
TEpUanoB C HOPMUPOBAHHbLIMM MOKA3aATENSIMM

e  MOXXapHOW OMacHOCTY;

e  TEXHWYECKUX CPEACTB OMOBELLAILWMX O NMOXape U CrocobCTBYIOWMX 3BaKyaUun NOAEN;

e  CpPeacTB NMPOTUBOABIMHONM 3alWmMThbl. OrpaHMyeHne pacnpocTpaHEHNS NoXapa 3a Npeaesibl ovara MOXET
6bITb AOCTUrHYTO HBnaroaaps:

e  YCTPOMICTBY NPOTMBOMOXaPHbIX Nperpaa;

e  YCTPOMCTBY aBapyMHOrO OTK/IOYEHNS annapaToB M YCTAHOBOK; MPUMEHEHWNE CPEACTB, OrpaHNMYMBaIOLLMX
pasfMB M pacTeKaHWe XXNOKOCTEW

e [pu Noxape;

e MPVMEHEHME OrHENPErpaXxaatoLLMX YCTPOMNCTB.

OpraHn3auMoOHHO-TEXHMUYECKME MeponpuaTUA No obecneuyeHno NoXKapHoi 6e30nacHOCTH

[ns obecneyeHnst noxxapHoW 6e30MacHOCTM [A0/MKHbI 6biTb MPOBEAEHbI CNEeAyoWME OpraHWM3aLMOHHO -
TEXHUYECKNE MEPOMPUSTUS:

e  OpraHM3aLus NMoXapHOWN OXpaHbl M BEAOMCTBEHHBIX C/Ty>KO MOXXapHOW 6e30MacHOCTM B COOTBETCTBUM C
AENCTBYIOLIMM 3aKOHOAATENIbCTBOM;

e [acrnopTu3auusl BELLECTB, MaTepuasioB, U3AeNNi, TEXHONOMMYECKMX MPOLIECCOB, 30aHUA U COOPYXKEHUN
C Uenbio obecrneyenmst ux noxkapHoi 6e3onacHoCTy;

e MpUBEYEHNE 0BLLECTBEHHOCTU K BOMpocaM obecneyeHns NoXapHon 6e30nacHoCTy;

e OpraHusauus obyyeHusi NepcoHasna npaeuiaM no)apHoi 6e30nacHoCTH;

e paspaboTka ¥ peanu3aumsi HOPM M MpaBW MOXapHOW 6E30MaCHOCTW; WM3rOTOBMEHME U MPUMEHEHNE
CPEeACTB HarnsgHoW arMTaumm no obecneyeHmio

e MOXapHol 6e30mMacHoCTy;

e  YCTaHOBJIEHME MOpPsiAKa XpaHEHUS BELLECTB M MaTEPUANOB B COOTBETCTBUM C UX (DU3NKO-XMMUYECKUMUN U
MoXapoonacHbIMA CBOWCTBaMU;

e  HOPMMPOBaHME YMCIIEHHOCTM NIOAEN Ha 06bEKTE MO YCIIOBUAM 6e30MacHOCTM Npu Noxape;

e paspaboTka MnaHa AENCTBUS aAMUMHMCTPAUMM, paboumx M CyXalmx, a TakKe HACeneHus B Cllydae
BO3HMKHOBEHMSI MOXapa W OpraHusaumsl 3BaKyaumm Nioaen;

e  YCTAHOBJIEHNE OCHOBHbIX BWAOB U KOJIMYECTBO MOXAPHOM TEXHWKU B COOTBETCTBMMU C TPebOBaHMSMM
pa3MeLLEHNS U 06CNYXKNBaHKS.

B3PbIBOIPEAYTIPEXXAFHUE, B3PbIBO3ALLUTA, NTPEAOTBPALLYEHUE MOXXAPOB

U MNOXXAPHAS 3ALLATA

TexHu4eckme MeponpusTUs no NpeaynpeXxxaeHvto B3pbliBOB M MOXAPOB M 3aluMTe nepcoHana U mMatepuans-
HbIX LIEHHOCTEN OT OMacHbIX M BpeaHbIX (hakTOpOB B3pbiBa U NoXapa A0BOJSIbHO pa3HOObpasHbl U cneundunyHbl Ans
pa3HbIX TEXHONOMMYECKUX MPOLIECCOB, MO3TOMY CleAyeT OrpaHUUMUTLCS TONbKO UX KnaccuduKkaumein B COOTBETCT-
BuM ¢ FOCT 12.1.010-76 1 TeXHNYECKUM pPernamMeHToM o TpeboBaHUSX NOXapHON 6e30nacHoOCTy.

B npakTvke pa3paboTkv MeponpusTUii No obecneyeHunto NoxapoB3pbIBO6E30MacHOCTY NPOM3BOACTBA Halla
pacnpocTpaHeHne NpocTas cUucTeMaTM3aums MEPONPUSTUN TEXHUYECKOTO XapaKTepa Ha Tpu rpynnbi:

1) npenoTBpaLleHne 06pa3oBaHunsi B3pbIBOOMACHON Cpeabl;

2) UCKITOYEHUE BO3HUKHOBEHNS UCTOYHMKOB BOCTI/TAMEHEHWS;

3) nokanusaums B3pbiBoB. CornacHo MOCT 12.1.010-76, nepBble ABe rpynrbl MEpONpUSTUA OTHOCSTCS K
B3pbIBOMPEAYNPEXAEHUIO, TPeTbsS — K B3pblBO3awuTe. MeponpusTus nepBoi rpynnbl Hanbonee 3cbdekTUBHO
obecneunBaloT B3pblBO6e30nNacHoCTb. OAHaKo B psaae TEXHOMOMMUYECKUX NpoLEeccoB (HanpuMep, Npu nepeckinaHum
roprOYMX NMOPOLLKOB) B3pbliBOOMNAacHas cpefa obpasyeTcs Npu HOpManbHOM TEUYEHUW MpoLecca UM MOXET BO3HMK-
HYTb B pe3ynbTaTe aBapuii. B 3ToOM cnyyae HEO6X0AMMO UCK/IIOYEHNE UCTOYHUKOB, CMOCOBHBIX BbI3BaThb BOCMIaMe-
HEHWe B3pblBOOMacHbIX cMecel. Ecnm xe cylecTByeT BEpOSTHOCTb BO3HUKHOBEHMSI aBapuii, COMPOBOXAAOLLMXCS
OAHOBPEMEHHBIM 06pPa30BaHNEM B3PbIBOOMACHON Cpeabl M UCTOYHUKOB BOCM/IAMEHEHUSI, MpeaycMaTpuBaloTCs Or-
paHu4eHue pacnpoCTPaHEHUS B3pblBa, YMEHblUEHWE MacChl MaTepuasa, BOBMNEKAEMOro BO B3pbIB, U CHWDKEHMWE
pa3pyLwmnTENbHbIX NOCNEACTBUI B3PbIBa.

CornacHo TexHMYecKoMy pernaMeHTy O TpeboBaHWAX MOXKapHOM 6e30MacHOCTU B3pbIBOM Ha3biBaeTcs 6bl-
CTpOe XMMMWYECKOe NMpeBpaLleHre cpeapbl, CONpoBOXAAIOLEECcs BblAeEHNEM SHEPruM 1 06pas3oBaHNeM CKaTbiX ra-
30B. B3pblBOONAacHas cMecb — 3T0 CMeCb BO3AyXa WM OKUCIUTENS C roproYvMK rasamu, napamu JIBXK, ropiounmu
MbINSMUA UK BOMIOKHaMK, KOTopasl NMpy OnpeaeneHHoM KOHLEHTPaUMM U BO3HUKHOBEHWUM UCTOYHMKA MHULMMPOBA -
HWS B3pbIBa CNOCo6Ha B30pBaThbCs. [py 3TOM UCTOYHMKaMW MHULIMMPOBaHWS B3pbiBa MOMyT ObIThb ropsiime n Haka-
NEHHble Tena, aNeKTpPUYeckne paspsabl, TEMIOBbLIE NMPOSIBNEHNS XUMUYECKUX PeaKUM U MEXaHUYECKMX BO3AEMNCT -
BWUM, UCKPbI OT yAapa W TPeHUs!, yaapHble BOSHbI, CONHEYHAs paavaums, 3NEeKTPOMarHUTHbIE U Apyrve U3nyyeHus.
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CucteMbl NpeaoTBpalleHnst 06pa3oBaHMsl B3pbIBOOMACHOW Cpedbl B BO3AyXe MOMELLEHWI AO/MKHbI Npesy -
NpexaaTb MpeBbllleHNe 6e30MaCHbIX KOHLEHTPAUWUIA FOpoUYMX MaTepUasnoB, YCTaHOBEHHbIX Ha OCHOBAHWM Orpe-
JeneHns HMXXHErO KOHLEHTPaLMOHHOro npeaesna pacnpocTpaHeHms niaaMeHn ¢ ydetoM KoadduumeHToB 6esonac-
HOCTW. 3TO AOCTUIaeTCsl KOHTPOJIEM COCTaBa Cpeabl, MPUMEHEHNEM FrepMETUYHOrO 060pyAoBaHMsl (MM Pacmnono-
)KEHMEM €ro B repMETUYHbIX KaMepax), NPUMeHeEHMEM paboyelt 1 aBapuiMHOW BEHTUNALUMM, OTBOAOM B3pbIBOOMNAC-
HOW cpefpbl.

Mpy OCYLLECTBNEHNN YKa3aHHbIX MEPOMPUSATUI UCMONb3YIOTCS 6/IOKMPOBKM pasHbIX TUMOB (HamnpuMep, cur-
Ha/l C ra3oaHanmn3aTopa, KOHTPOJIMPYIOLLEro COCTaB cpefbl, NEPEeAacTCs Ha yCTpoMCTBa, o6ecneunBatoLme BKIO-
YeHMe CBETOBOW M 3BYKOBOM CUIrHanM3auMii 1 aBTOMaTUUYeCKOe BK/IIOUEHUE aBapuMHOW BEHTUNSAUMK). Npon3BoAaCT-
BEHHOE 060pyaoBaHME 1 TpybOoNpoBOAbI UCMLITLIBAOTCS Ha FrEPMETUYHOCTb MPU HOPMMPOBAHHOM AaBNEHWUN BO3AY -
Xa WJIM MHEPTHOrO rasa. MoMUMO MEXaHNYECKOW BEHTUNISILUMM MpedyCMaTpUBalOTCA CrieumasibHble YCTPOMCTBa Ans
OTBOZA B3pbIBOONACHOM cpedbl (HanpuMep, CBeYM AN OTBOAA BOAOPOAA M3 BEPXHUX 30H MOMELLEHUS, rae BO3-
MOXHO €ero ckornseHue). MpeaycMaTpuBaeTcs pa3MelleHme MecT oTbopa npob Ans rasoBoro aHanMsa B Haubonee
OMacHbIX 30HaX BblAENEHMS] B3PbIBOOMACHLIX MaTEPUAsIOB UM UX CKOMJIEHMSI B BO3AYXE MOMELLEHUS .

B3pbiBo6e30nacHble COCTaBbl Cpefbl BHYTPU TEXHOMOMMYECKOro 060pyaAoBaHMsl YCTaHaBMBAKOTCS HOpMa-
TUBHO-TEXHOJIOrMYECKON IOKYMEHTALMEN Ha KaXKAblIA KOHKPETHBIN TEXHOMOMMYECKMIA NPOLIECC.

MpenoTBpalleHre 06pa3oBaHMs B3PbIBOOMNACHOW cpefbl BHYTpY 060pyaoBaHMsl 0becneunBaeTcs repMeTusa-
uMel, noaaepXKaHUeEM COCTaBa Cpedbl BHE 06/1acT BOCMIAMEHEHUS, MPUMEHEHUEM MHIUOMPYIOIMX (XMMUYECKM
aKTMBHBIX) U dnerMatTnsmpyowmx (MHEPTHbIX) A06aBOK, BbIGOPOM CKOPOCTHBLIX PEXWMMOB ABWXEHMS cpedpbl. [ns
WCK/IOYEHNS NMOACOCA BO3ayxa B 060pyAoBaHMNE NOMMMO FrepMeTU3aLMK CO3A4atoT NMOBLILEHHOE AaBMEHNE B CAaMOM
060pya0BaHMN UM TEPMETUYHBLIX KaMepax, B KOTOPbIX OHO 3aKJIOYEHO, €C/IM B HUX CO34AETCS 3alMTHas aTMo-
cdepa. Mepen nyckoM B 060pyAOBaHME FOPIOYMX Fa30B UM pasrepMeTu3aumen 060pyaoBaHUS NpeaycMaTpuBaeT -
Csl €ro npoayBKa MHEPTHbIM ra3oM. B obopyaoBaHuM, paboTaloweM B TOKE rOplouMX ra3oB (HanpuMep, B Cly4vae
neyeil BOAOPOAHOrO BOCCTAHOBJIEHWS MOPOLLIKOBbLIX MAaTeEPUanoB), NPeayCMaTPUBAETCA AOXKUIaHWE OTXOASLMX ra-
308B. NoaaepxaHve cpeabl BHe 06/1aCTV BOCT/TAMEHEHMS] KOHTPONIMPYETCA cneumanbHbIMU Npubopamu ; npegycMar-
pviBaeTca 6/10Kk1poBka paboTbl 060pya0BaHMsS NP BbIXOAE COCTABa Cpeabl 3a Nnpeaesibl A0MYCTUMbIX KOHLEHTPALWIA
FOPIOYEro UM OKUCIIUTENS.

LLInpoko pacnpocTpaHeHO MCMOb30BaHME (PIErMaTU3NPYIOLUMX ra30B ANsl CO3AaHUS B3pbIBOOE30MACHbIX U
3aWMTHBIX cped. Ans dnerMaTMsaunm ropoumnx razoB MM Co3aaHms 3alwmTHBIX atMocdep B eMKkocTax ¢ JIBXK va-
e BCEro MCMonb3yloT a3oT M AMOKCMA yrnepoda. VX KOHUeHTpaums noaaepXXmMBaeTcs Bhille TOYkM diermaTtmsa-
Lunn ¢ yyetoM KoapdmumeHTa 6esonacHocTu. Mpu Bbibope cocTaBa 3alWMTHBIX aTMOCcdep B TEXHONOrMYECKUX Npo-
Lleccax, CBSI3aHHbIX C MPUrOTOBJIEHWEM WM NepepaboTKon MOPOLUKOB METAsINIOB U CNIABOB, CledyeT yYMTbIBATb,
YTO HEKOTOPbIE M3 HUX CMOCOOHLI FOPETb B a30Te U ANOKCMAE YrNepoda, B 3TOM ClyYae NPUMEHSIIOTCS aproH Mm
renvin. Kak npaeBwno, npyu pa3paboTke COCTaBa 3alUMTHbIX aTMocdep B 060pyaoBaHuWM, B KOTOPOM 06palLaroTCs
MOPOLLUKX META/IOB, NpeayCcMaTpUBalOT HalMune B cpeae HeBOosblUMX B3PbIBOOE30MACHBIX KOHLEHTPAUUA KUCIO-
poaa, uTobbl 0becneunTb 06pa3oBaHME 3aMTHLIX MIEHOK Ha MOBEPXHOCTSAX, 06pasylowmxcs npy U3MebYyeHun
yacTuu, ¥ NpeaoTBpaTUTb CaMOBOCM/IAMEHEHNE MaTepuana NMpu Bbirpy3ke u3 060pyaoBaHus.

MpenoTBpalleHe 06pa3oBaHMsl UCTOYHMKA BOCT/IAMEHEHNS 06ECNEYNBAETCS PErflaMeHTaLMEN OrHEBbIX pa-
60T, orpaHMYeHneM HarpeBa 060pyA0BaHMS Y MOLUHOCTU U3MYYEHNS, MPUMEHEHWEM MaTEPUAsIOB, HE CO3AAlOLUMX
Nnpu yaape WCKp, CPeACTB 3almTbl OT aTMOCHEPHOr0 M CTaTMYECKOro 3JIEKTPUYECTBA, OGbICTPOAENCTBYIOLLMX
CPEefCTB 3aLUMTHOrO OTKITIOYEHNS BO3MOXHbBIX MCTOYHMKOB MHMLUMMPOBAHWUS B3pbliBa, YCTPAHEHWEM OMACHLIX TEMJIO0-
BbIX MPOSIB/IEHNI XMUMUYECKMX PEAKLMIA N MEXAHUYECKUX BO3AENCTBUN.

MprMeHeHne 6e31CKPOBbLIX MaTepuasioB HEO6X0AMMO HE TOJSIbKO [ANS MOKPbITUSI MOBEPXHOCTEN 06opyaoBa-
HUS U ABWXKYLLUMXCSl €ro0 3/IEMEHTOB, HO U MHCTPYMEHTA U KpenexHbiX AeTanen. CneayeT yunTbiBaTb, UTO HEKOTO-
pble KYCKOBble MaTepuarbl, NPy U3MeSIbYEHUN KOTOPbIX 0Bpa3yeTcsl B3pbIBOOMACHbI MOPOLUOK, SBASOTCS MCTOM-
HMKaMM UCKPEHUS (HanpuMep, KpeMHUIMCoAEpXKaLUME CriaBbl); Npy paboTe ¢ HUMKM 06S13aTeNbHO CO3AaHNE 3allmnT-
HO rasoBo cpefpbl.

B nocnegHue rogbl YBEIMUMIOCH YMCIO C/TyY4aeB MHULUMMPOBAHMSI 3aropaHvili M B3pbIBOB B pe3y/bTa-
Te pa3psAoB CTAaTUYECKOro 3/IEKTPUYECTBA, UTO CBSI3aHO C paclUMPEHMEM MPOM3BOACTBA M TPaHCMOPTUPOBKM Ma-
TEpPUAsioB C BbICOKUM yAEeNbHbIM CONPOTUBIEHNEM. OTMEUYEHbI C/lydan BOCT/IAMEHEHMSI MO 3TOM MpUYMHE Macia U
CMa304HbIX MaTepVasnoB, aspoB3BECEN B MHEBMOMPOBOAAX MblIEBUAHLIX MaTepuanoB. B pesynbtaTte TpeHusi MaTte-
pvaroB C OrpaHWYEHHOW 3M1EKTPONPOBOAHOCTBIO MOTYT HaKanMBaThCA 3apsabl CTaTUYECKOrO 3/1EKTPUYECTBA C MO -
TEHLMANOM B HECKO/BbKO COTEH KWT0BOSLT (NMPObUBHAs HAaMPsHKEHHOCTb ANsl BO3AyXa coctaBnsieT 30 KB/cm).

TpeboBaHMsl K B3PbIBO3ALUMTE YCTAHAB/MBAIOTCS B HOPMATUBHO-TEXHUYECKON AOKYMEHTALMM HA KOHKPET-
Hble TEeXHOMOrMyeckne npoueccsl U Npyu NpoeKTMpoBaHuM o6opynoBaHus. B3pbiBo3alwmTa obecneumBaeTcs ycTa-
HOB/IEHWEM MMHMMaNbHO HEOOXOAMMBIX KOJTMYECTB B3PbIBOOMACHbIX BELLECTB, NMPUMEHSIEMbIX B JAHHOM TEXHOMOIM-
YyeckoM npouecce, 06BanoOBKOM UM BYHKEPOBKOW B3PbIBOOMACHbIX Y4aCTKOB MPOM3BOACTBA MM Pa3MELLEHNEM UX
B 3alUMTHbIX KabuHax, NMPUMEHEHNEM OTHeMnperpaauTenei, rMapo3aTBopoB, BOASHbIX UM CliaHLEBbIX 3aBEC, NMpu-
MEHeHVeM 060pyAoBaHuUsl, PacCUMTaHHOIO Ha AAB/IEHWE B3pbiBa, 3aLUUTON annapaTtoB OT pa3pyLIEHUs Npu B3pbiBe
C NMOMOLLbIO YCTPONCTB aBapuiiHOro cbpoca AaBnenus (MpeaoXpaHnTEsIbHbIX MEMOpaH 1 KiianaHoB), NMPUMEHEHNEM
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6bICTPOAENCTBYIOLLMX OTCEYHBIX M 0BpaTHLIX KlanaHoB, CUCTEM aKTMBHOIO NMOAAB/IEHUS B3pbIBa.

Hanbonee pacnpocTpaHeHHbIM METOAOM B3pbIBO3aLLMTLI 060pYAOBaHUS SBASIOTCS B3pblBOPa3psaMTesibHble
npoeMbl B Koprnyce 06opyaoBaHus, 3aKpbiBaeMble paspyLualowmMmcs membpaHamu. Mnowaab npoemMa u TONWNUHY
MeM6paHbl pacCUMTLIBAOT B 3aBMCMMOCTU OT MEXaHWMYECKMX XapaKTEPUCTUK UCMOb3YEMOro AN €e U3roToBeHus
mMaTepvana. OgHMM M3 OCHOBHbLIX NMapaMeTpoB, MPUMEHSIEMbIX MPU pacyeTe, SIBASETCS CKOPOCTb HapaCTaHWus AaB-
neHusi B 060pyaoBaHMN.

AKTMBHOE NOAAB/IEHNE B3PbIBOB AOCTUIAETCS UCMOJIb30BAHMEM CrieLmasibHbIX GbICTPOAENCTBYIOWMX CUCTEM,
BK/THOYAIOWMX AaTYMKW, PErnCTpUpYylone BO3HWKHOBEHME B3PbIBHOMO Mpouecca, CpeacTBa TPaHCNOPTUPOBaHMS
nermaTusMpyoWwmMx MaTepranos K MeCTy B3pbiBa M CaMu 3T MaTepuanbl (ra3oobpasHble, TBepable Un Xuakme).
MopatoT dnermatnsaTtop 0bbIMHO NOCPEACTBOM MHEBMATUYECKOro MM B3PbIBHOMO MMMNybca. [N aKTMBHOrO Mno-
[aBJIEHNS1 TOPeHNs 1 B3pbiBa MOryT OBbiTb MCMONb30BaHbl BELeCTBa, NoAaBAsIOWME LEMHbIE peakunn (CnocobeT-
BYIOLUME BblBOAY U3 30Hbl PEAKUMW PaAMKANIOB MW CBS3bIBAHMS MX B MEHEe NOABMXXHbIE COeaAnHEHMS), HanpuMep
ranongoopraHMyeckne coegMHeHus: xaopua uin bpomma Metuna, TpyxaopMetaH, anbpomterpadTopaTtaH 1 ap.,
NnoJaBnaoWME ropeHme nNpu HEBbICOKUX KOHLIEHTpaLMSsIX.

Ansa kaxxgoro npouecca 06bIMHO MCMOMb3YETCS Lenas rpynna OpraHn3aumoHHbIX U TEXHUYECKUX Meporpus -
TWIA, HanpaBJieHHbIX Ha obecneyeHne B3pbIBO6e30NacHOCTU. [ns obecriedeHns MaKcuMasbHOW 6e30MacHOCTM TeX-
HOJIOMMYEeCKoro npouecca ykasaHHble MeponpusTUS A0/HKHbI MCNOb30BaTbCsl COBMECTHO M B COOTBETCTBYHOLLEM
COYETaHUM, MO3TOMY MEPCNEKTUBHO MCMOMb30BAHNE METOLOB CUCTEMHOIO aHann3a Ans BbISIBIEHWUS CTaaui TEXHO-
NIOrMYECcKoro npouecca, Hy>AatoLWmMxcs B NpUMEHEHN CPeaCcTB B3PbIBONpeaynpeXxaeHns U B3pbiBO3aLwWTbl, U pas-
paboTKM CXEMbl B3aMOCBS3aHHbIX MEPOMNPUATUIA MO 06ecneyeHnto B3pbIBO6E30MACHOCTY .

Cucrema Mep No nNpenoTBpalleHno noXapa, Tak XXe Kak U cucTeMa B3pbIBOMpeaynpeXxaeHns, BKIOYaeT
cnocobbl NpefoTBpaLleHNs 0bpa3oBaHNsA roptodeil cpefibl U UCTOYHMKOB 3aKMraHusl, YTo 0becrneynBaeTcs B OC-
HOBHOM TEMM >KE MEeponpusTUSMKU, KOTOpble pa3pabaTbiBaloTCa AN NpeaoTBpalleHUs B3PbIBOB. 3HauuTenbHOE
BHUMaHUWE YAENAETCS U30M[UMKN Toptodeii cpedbl C NMOMOLLbI0 060CO6/IEHHBIX OTCEKOB, KaMep, KabuH, a Takxe or-
PaHUYEHMIO MACChbl TOPIOYMX BELLECTB M MaTepuasnoB MyTeM YCTPOWCTBA aBapuiiHOMO C/IMBa MOXXapoonacHbIX XXWA -
KOCTE M aBapuiHOIO CTPaB/IMBaHMSI rOpoYMX ra30B M3 annapaTypbl, NEPUOANYECKON OYMCTKM MOMELLEHWI 1 an-
napaTtypbl OT FOpPOYMX OTXOAOB MPOM3BOACTBA, 3aMeHbl JIBX 1 MK Ha noxapobe3onacHble cMa3biBaloWwmMe U MOKO-
Lne cpeacTsa.

MpoTuBOMNOXapHasl 3almTa AOCTUraeTCs OAHUM U3 CEeyHOWMX CroCOB0B UM UX KOMOMHALIMEN : NMPUMEHE-
HMEM CPEeACTB MOXAPOTYLLUEHUS U COOTBETCTBYIOLMX BUAOB MOXAPHON TEXHUKM, OCHOBHbIX CTPOMTESbHbLIX MaTe-
pvanoB C HOPMAaTVBHLIMU MOKa3aTeNs MU, aBTOMATUYECKUX YCTAHOBOK MOXAPHOM CUrHanm3auumM v noXKapoTylle-
HWSI, NMPOMUTKN KOHCTPYKUMIA OGLEKTOB @HTUMMPEHAMM U HAHECEHMEM OrHE3ALIMTHbBIX KpacoK, YCTPOMCTBaMMu,
06ecneuvBaloLLMIMM OrpaHNYEHNe pacrpoCTPaHEHUS! MoXapa, OpraHu3auueln C MOMOLLUbIO TEXHUYECKUX CPEACTB,
BKJIIOYas aBTOMAaTMUYECKME, CBOEBPEMEHHOMO OMOBELUEHNS M 3BaKyauuu Noden, NpUMEHEHUEM CPeACTB KOJUIEK-
TUBHOW M MHAMBUIYaNbHON 3alMTbl OT OMacHbIX AKTOPOB MoXapa, NPUMEHEHWEM CPEACTB NMPOTMBOALIMHOM 3a-
LTI,

MeponpusaTyst No NPeAoTBPALLEHNIO NMOXAPOB U MOXAPHOW 3aluMTe paspabaTbiBaloT Ha CTaauMmn NPOEKTUPO-
BaHWUS MPOMbILLIIEHHBIX MEPONPUSITUI. Bonpock! NoXxapHoW NpoduIakTUku, OpraHM3aUmMOHHbIE U OpraHW3aLUMOHHO-
TEXHUYECKNE pELLEHUSI, 0BecriedeHrne M 0BCIY)XMBAHWE MOXKAPHOW TEXHWMKM HaxOAsTCs B BEAEHWM TMOXapHO-
TEXHUYECKMX KOMWUCCUIA NpeanpusiTuiA, cnyx6 noxapHoi oxpaHbl MUC Poccin M KOHTPOSMPYHOTCS OpraHaMu Mo-
»KapHOro Hazsopa.

KJ/TACCUDPUKALINA Or | HETYLLUUTEJIEN. BbIBOP TUIMA OrHETYLUNTEJIEMA. PA3MELEHHNE

OTrHETYLUNTEJIEN. TPEGOBAHWNS BE3OIMACHOCTH

Orrerywaiymne Beljecrsa

B kauecTBe 3apsfoB B OrHETYLIMTENSX UCNOJb3YIOTCA CIeAyHoLIMe OrHETYLIALLME BELLECTBa

- BOZA W BOAHbIE PacTBOPbl XMMUYECKUX BELLECTB;

- NeHa;

- OTHETYLLALLME MOPOLLKOBbLIE COCTaBbI;

- @9p030J1bHbIE COCTaBbI;

- ra30Bble COCTaBbI:

- BYOKWCb Yrnepoaa;

- rafioreHcofepxalime yrneBogopoabl (XnagaoHsbt).

Bona - Hanbonee pacnpocTpaHeHHOe CPefcTBO TYLUEHWUS MOXapoB, YTO 0OYCNOBNEHO ee AOCTYMHOCTbIO,
HM3KOW CTOMMOCTbIO, BbICOKOWN TEMIOEMKOCTbIO U BbICOKOW CKPbITOM TEMoToi napoobpasoBaHusi. OfHako Boaa
obnagaet AOCTaTOYHO BLICOKOW TEMMNepaTypoi 3aMep3aHusi, HU3KOM TEMIoNPOBOAHOCTLIO, BbICOKMM KO3 duum-
€HTOM MOBEPXHOCTHOrO HATSHKEHUSI (YTO MPEnsITCTBYET ee ObICTPOMY pacTeKaHWio MO MOBEPXHOCTU TOPSLUMX
TBEPAbIX MaTepuanos, MPOHUKHOBEHMIO B IMybb M MX CMauMBaHWiO) U T.4. M03TOMYy BoAa Yalle NPUMEHSIETCS B
BUAE pacTBOPOB C pas/IMYHLIMK J06aBKaMM, KOTOpble MPUAAIOT el 0cobble CBOMCTBA.
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Opyrum 3 deKTMBHbIM U HE MeHee pacnpoCTpaHEHHbIM, YeM BOAA OrHETYLWALMM CPeaCcTBOM SBSIETCA
neHa. OHa rnpuMMeHsieTca Ans TyLWeHUs NOXKapoB PasfiMyHbIX BELWECTB, Tak KaK MOXET OAHOBPEMEHHO OKa3bIBaTb
KaK M30/uMpylollee, Tak M oxnaxaatollee BosgencTeue. Oxnaxaatollee AeNCTBUE MEHbI MO3BOJISIET BO MHOTMUX
CNyYasix UCKJIIOYUTb NMOBTOPHOE CaMOBOCIIAMEHEHNE FOPIOYEN XXMAKOCTM NOC/E Pa3pyLLUEHNS CIOS MEHbI.

OpaHako He Bce neHbl MOryT 6bITb MCNONb30BaHbI AN TyLEHMs NoXapoB. becnonesHo, HanpuMmep, TYLWUTb
FOPALLYIO XXWAKOCTb MbISIbHOM MEHOI, T.K. OHa MIHOBEHHO Pa3pyLLAETCs B o4are rnoxxapa. eHbl, NpyMeHsieMble
ANs 3TUX LUenen, Ao/mkHbl 06r1aaaTh BbICOKOW CTPYKTYPHO-MEXaHMYECKON MPOYHOCTbLIO, YTOOLI 338 BpeMs, HEO6-
XOAMMOE /151 €€ HaKar/MBaHUS U TYLLEHUS MoXapa, COXPaHUTbLCA Ha NMOBEPXHOCTU roptoYei XnakocTu. Moatomy
NOMUMO MOBEPXHOCTHO-aKTMBHbIX BELLECTB, KOTOpble COBCTBEHHO Y4acTBYIOT B CO3A4aHUWM MeEHbl, B peuentypy
neHoobpasoBaTtens 0bs3aTenbLHO BBOAAT CTabunmsaTtopsl.

Kpome neHbl, 415 TyLWeHUs NoXapoB TakKe NPUMEHSIETCA M BO3AyLHas 3Mynbcus. OHa, B OT/IMYmMe OT ne-
Hbl, NPeACTaBNsSeET cO60ON CUCTEMY, COCTOSIUMX M3 OTAENbHbIX My3blPbKOB BO3AYXA, HE CBSA3aHHbIX €AWHbIM Kap-
KacoMm M cBobOAHO pacnpedeneHHbIX B XMAKOCTU. Takas aMynbcus obpasyercs npu yaape pacrnblfIEHHOro Xua-
KOCTHOrO 3apsiia OrHeTyLIMTeNs 0 NOBEpPXHOCTb FOPsILLEro BELLeCTBa.

MeHa B orHeTyWwWmTENSX MOXET ObITb NOTyYeHa XMMUYECKMM NI MeXaHUYECKMM CriocoboM.

B OrHETyWIMTENsX XMMUYECKYIO MEeHyY Moslydaaun npu B3aMMOAENCTBUM KMUC/IOTHOMO pacTBopa M pacTeBopa
bukapboHaTa HaTpus, HanpuMep:

Bbloensiolasicsl B pesysibTaTe XMMUYECKON peakLn ABYOKMCh Yryiepofa 0bpasyeT rasoBble Mysblpbki B NeHe. Ho
TaK KaK XMMM4eckasi neHa obnagaem psaoM BeCbMa CyLLECTBEHHbIX HEAOCTATKOB, OHA YXOAMT B UCTOPUIO N ee MecTo
3aHMMaET BO3AYLUHO-MexXaHu4yeckasl neHa wim Bo3ayLuHas aMyfbcvst.

Bo3ayLIHO-MexaHN4eckas MeHa MoJlyvyaeTcs B pe3ynbTaTe B3auMOAEWCTBMS (CMELLEHMSI) PacrblieHHON
CTpyv BOAHOrO pacTBOpa 3apsiAa OrHETYLMTENs Ha OCHOBe neHoobpa3oBaTens C NOTOKOM BO34yxa Wiau ApYroro
rasa B NeHHOM CTBOJIE W/IN Ha CETKe MeHoreHepaTopa.

MeHoo6pa3oBaTeNM Mo COBOKYMHOCTY MOKa3aTeNell Ha3HaueH s NoapasaensoTcs Ha psid TUIMOB M KITAacCoB.

ApyrvM OrHETYWALWMM BELLECTBOM, KOTOPOE HaxoauT Bce 60siee LUMPOKOE MPUMEHEHWE 3a CYET CBOEi
YHUBEPCANIbHOCTU, SABMSAIOTCA OFHETYLUALUME MOPOLLKOBbIE COCTaBbl, NPeACTaBNsioWmMe cobon MenkoaMcrepcHble
MWHepasbHble conu, KoTopble 06paboTaHbl crneumanbHbiMM 4o6aBkaMn Ans NPpUAAHNS UM TEKYYECTU U CHUXKEHUS
CNOCOBHOCTN K CMaYMBaHMIO U NOMOLEHUIO BOAbI.

B 3aBMCMMOCTV OT Ha3Ha4YeHUs1 MOPOLLKOBbIE COCTaBbl AENATCS Ha MOPOLLKM 06LLero HasHaueHmsl, KoTopble MoryT
TYLWMTb NOXapbl TBEPAbIX YrIEpOACOAEP KaLLUMX U XXUAKMX FOPHOUYMX BELLECTB, MOPHOYMX ra3oB M 31eKkTpoobopyaoBaHms
noA, HarpsbkeHreM o 1000 B, 1 MopoLLK/ creumarnbHOro HasHadeHns. MopoLLKV cneumarnbHOro HasHauyeHUst NpUMeHsi-
0T A/19 TYLUEHUSI META/IIOB, METasNIOPraHNYECKUX COEAVHEHWI, TMAPUAOB METAs/IoB UM ApYrvIX BELLecT, obnafato-
LLUMX YHVK@/bHbIMW CBOWCTBaMM.

B nocnegHee BpeMs HaxoasaT Bce 6onee WMpoKoe NMpUMEHEHWE a3po30SibHble OrHeTylalme cocTaBbl. B
KayecTBe MCTOYHMKA ANS NOSTyYEeHNs 3TMX OrHETYLALWMX COCTaBOB MCMOMb3YyIOTCS CneunanbHble aspo3osieobpa-
3ylolme TBEepAOTOMMBHbBIE UM NMUPOTEXHUYECKME KOMMO3UUMKM, CrocobHble K ropeHnto 6e3 aoctyna Bo3agyxa.
A3p030/bHble OrHeTyLlalme cocTaBbl 06pa3yioTCsa HENOCPEeACTBEHHO B MOMEHT TYLIEHWSI NPU FOpPeHnn TaKux
KOMMo3uuui. Bbicokasi orHeTyLwalas 3cdeKTMBHOCTb a3p030J/ibHbIX COCTABOB, HO TOSIbKO MNPy O6bEMHOM CMOCO-
6e TyweHus, obycnoBneHa AOCTaTOYHO ANUTESIbHbIM BPEMEHEM COXPaHeHMs1 a3po30/bHOro obnaka Hag o4arom
rOpeHVsl U Moaaep)XaHWEM MePBOHAYasIbHOM OTHETYLLALLEN KOHLEHTPaUMM, a TAKXKe BbICOKOW MPOHMKatoLE
CNOCOBHOCTbLIO.

Hanbonee "uncTbiMn" OrHETYLWALMMM BELLECTBaMM SBMSKOTCS ra30Bble COCTaBbl. B KayecTBe 3apsaoB B ra-
30BbIX OrHETYLUMTENSX UCMOSIb3YHOT ABYOKUCH YIepoaa U XNaaoHbl.

[Byokucb yrrnepoga (yrnekucnora) rnpu temnepatype 20 °C v gasneHun 760 MM. pT. CT. npeacrasnser
Cob60oi 6ecLBETHbIN a3 C KUCOBAaTbiM BKYCOM M ClabbiM 3amaxoM, OH B 1,5 pasa Tshkenee Bo3ayxa. SIBAssicb
WHEepPTHbIM ra3oM, ABYOKMCb Yriiepoda He NoAAep)KMBAET ropeHns, npy BeeaeHnn ee B 061acTb NnaMeHHoro ro-
peHust B konuyectse nopsaka 30 % 06., 1 NoHWXeHnM 06bEMHOro coaepXXaHuns Kuciopogda Ao 12 - 15 % o6.,
nsiams racHeT, a NMpy CHWKEHUWM KOHLIeHTpaUMn KMCNopoda B Bo3ayxe A0 8 % 06., npekpaliatorcs 1 npouecch
TneHus. Mpy nepexoae XWAKON ABYOKUCK yrniepoda (KOTOpasi UMEHHO B TAKOM BMAE HaxOAWTCS B OTHETYLUWTE-
ne) B ras ee 06bem yBenmumsaetcs B 400 - 500 pa3, 3TOT npouecc MaeT ¢ 6onbWwmM nornoweHnem Tenna. Yrne-
KMCIoTa NpUMEHSIeTCS AN B ra3006pa3HoM Buae, WM B CHEroobpasHoM coctosiHumn. OHa He 3arpssHseT u nod-
TW He OENCTBYET Ha caM O6BLEKT TyLIEeHWUs; obfafaeT XOpoWWMK AWUSNEKTPUYECKMMM CBOMCTBaMM, AOCTAaTOYHO
BbICOKOW MPOHUKAIOLLEN CMNOCOBHOCTBIO; HE U3MEHSIET CBOMX CBOWCTB B NMPOLIECCE XPaHEHUS.

Hanbonblunit achcekT AoCTUraeTcs Npu TyYLLEHWUW ABYOKMCbIO Yr/iepoda NOXXapoB B 3aMKHYTbIX 06beMax .

M3 HepocTaTkoB, KOTOpbIMM 0b6n1agaeT ABYOKUCH yriepoda HeobxoamMMo OTMETUTL crieaytolme: oxnaxae-
HME METaNNMYECKUX AeTaNen OrHeTYLWUTENs A0 TemnepaTypbl nopsaka MMHyc 60° C, Ha MiacTMaccoBOM pac-
Tpybe HakannMBaloTCs 3HaYMTENbHblE 3apsabl CTAaTUYECKOro 3M1eKTpuYecTBa (40 HECKOMbKMX TbICAY BOMLT), Npu
€e MpYMEeHEHNN CHUXXAETCS CoAepXXaHmne KMaiopoaa B aTMocdepe noMeLLeHns u ap.
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Cpeau ranoreHcogepalumx yrnesoAopofos A0 HeAaBHEro BPEMEHW A1S TYLUEHUS MOXapoB Pas/IMyHbIX
BELLECTB LUMPOKO NPUMEHSINCh X1afaoH 114B2 (3apybexHas Mapka - ranoH 2402), xnagoH 12B1 (ranoH 1211) u
xnagoH 13B1 (ranoH 1301).

MpvHUWAN  OEeNCTBMS  XNaJOHOB  OCHOBaH Ha  npepbiBaHMM  (MHIMBMPOBAHUKM)  OKCUNUTENbHO-
BOCCTQHOBUTEIbHbIX PEeaKUMi B MIaMEHN M Ha CHWXKEHWU COAEPXXaHUs KUCIIOpOAa B ra30BoOM cpeae. XNaaoHsbl,
o6naaas BbICOKOM OrHeTYyLWalLei crnocobHOCTLIO MOYTU KO BCEM BUAAM rOPHOUMX BELLECTB, B TOXE BPEMS MMEIOT
AOCTaTOYHO BbIP@XEHHOE HapKOTMYECKOe AEWCTBME M OTpULUATENbHO BO3AEWMCTBYIOT Ha OKpYXaloLlyto cpeay.
Mapbl 6poMxopcoaepXallumx XIafoHOB, NOAHMMAsACh Ha 6OMbLUYIO BbICOTY, B3aMMOAEMCTBYIOT C O30HOM U CHU-
)KaloT ero KOHLUeHTpaumio B aTMocdepe, HapyLwas ee 3almTHble CBOMCTBA. Mo3ToMy MOHpeasnibCKMM NPOTOKOSIOM
N OpYrMMKU MEXAyHapoAHbIMU COrnalleHnsIMn NPoM3BOACTBO AaHHbIX X/1aJ0HOB 6bIfI0 CEPbE3HO OrpaHNYeHo 1 B
AanbHelweM byeT CBEPHYTO, a UX LUMPOKOE NpUMEHEHUE - 3anpeLLeHo.

B3aMeH nepeuncneHHbIX X1agoHoB 6binn pa3paboTaHbl U UCMbITaHbl peuenTypbl 030HO6e30nacHbIX X1aao -
HOB.

HoBble Mapkn x11aj0HOB B OCHOBHOM MPUMEHSAIOT AJ151 OCHALLEHUS CTauMOHapHbIX aBTOMAaTUYECKUX cucTe-
Max MoXapoTyLUEHUS, T.K. OHWU UMEIOT 6onee HU3KY OrHETYLIALLYO CNOCOBHOCTb, MO3TOMY OHM NOKa HE Halluu
NPUMEHEHNs B Ka4YecTBe 3apsaa Ans OrHeTyLUTenen.

Knaccngpukauyms ornerywmrenesn

OrHeTywmnTenb - 3T0 YCTPOMCTBO ANS NMMKBMAAUMK (TYLLEHMSI ) oYara BO3ropaHUsi OrHETYLLIALLMMU CPEACT-
BaMu. [puBoAMTCS B AENCTBUE PYYHbIM CNIOCOGOM.

OrHeTyLumTesm ro psay rnpU3HaKkoB MOryT 6biTb KIaccuuLMPOBaHb! Ha CAAELYIOLNE BUAbI .

B 3aBMCVMMOCTM OT MOSHOW MacChl U BO3MOXXHOCTW TPaHCMOPTVPOBAHMS OTHETYLIMTENM AENSTCS Ha

- NepeHocHble (06Lelt Maccoi Ao 20 Kr BKIOUUTENBHO);

- nepeaBwxkHble (Maccon 6onee 20 Kr), NOCIEAHME MOMYT UMETb OAHY WM HECKOSIbKO €MKOCTEN C OTHETY-
LALMM BELLECTBOM, CMOHTUPOBAHHBIX Ha TENeXKE;

- CTalMOHapHble, NpeACTaBnsAoWwmMe coboi CTauMOHApHO YCTAHOBIEHHYIO EMKOCTb C OFHETYLLALMM BELLECT -
BOM M OAHOMO WM HECKOMNbKMUX LUMAAHIOB C Hacagkamu, rno KOTOpbIM OHO MOXeT 6biTb MOAAHO Ha o4var ropeHus
onepaTopoM.

[lepeHOCHbIe OrHETYLUNTEIN MOrYT BbITb !

- py4HbiMK (BO BpeMs paboTbl TakmMe OrHeTyLIMTeNN HaxoasTCa B pyKax orneparopa);

- paHueBbIMK (BO BpeMsi paboTbl OFHETYLUMTENIM HAXOASTCS Ha CNUHE onepaTtopa);

- 3abpacbiBaeMbiMK (Nepeq Ha4vanoM paboTbl TakMe OrHeTylwmTenu 3abpackiBalOTCS ONepaTopoM B o4ar no-
Kapa).

PaHuUeBble OrHEeTyLWUTENM B OCHOBHOM MPUMEHSIIOTCA O718 TYLUEHUS NECHbIX MOXXapoB MW NOXAapoB Creum -
anbHbIX 06bEKTOB (HanpuMep, SHepreTuyecknx), a 3abpacbiBaemble - ANS TYLIEHMS] MOXapoB B MOMELLEHMSX Ha
cneuunanbHbiX 06bekTax.

OrHeTywmTenu, B 3aBUCUMOCTU OT MPUMEHSIEMOro OrHEeTYLIALLEero BewecTBa, NoapasfensiorT Ha cneayowme
BUAbI:

a) soaHble (OB):

- C pacrbl/IEHHON CTPYeN - CpeaHUiA AMaMETp Karnesb CrekTpa pacnblieHus Boabl 6onee 150 MkM (MOryT Ty-
LUNTb TOSIbKO oYaru noxkapa knacca A);

- C TOHKOPACMbINIEHHOW CTPyel - CpeaHW AMAMETP Kanenb CeKTpa pacnblieHns BoAbl 150 MKM U MeHee
(MOryT TyWKMTb KaK o4arn noxapa knacca A, Tak un knacca B);

6) BO34yLIHO-5MYJ/IbCUOHHbIE (0OB3)

- C 3apsiAoM Ha ocHoBe diTopcoaepallero neHoobpasosartens (NMPUMEHSIETCA AN TyLeHMs NoXKapoB Kfac-
coB A u B);

B) BO3A4yLWIHO-neHHbIe (OBIT), B ToM yncne:

- C 3apsa0M Ha OCHOBE YreBoA0pPOAHOro neHoobpasosaTtens;

- C 3apsdoM Ha ocHoBe (bTopcoaepxallero neHoobpasosaTensl, KOTOpble B 3aBUCMMOCTWN OT KpaTHOCTM 06-
pasyemMoro UMM NMoTokKa BO3AYLLIHO-MEXaHUYECKOMN MEHbI NOAPA3AeNSIoT Ha:

- OTHETYILUUTENN C reHepaTopoM (CTBOJIOM) MEHbI HU3KOM KPaTHOCTU - 3HAYeHUE KPaTHOCTY MeHbl OT 5 Ao 20;

- OFHETYILUTENN C FreHEPATOPOM MNeHbl CpeiHeN KPaTHOCTU — 3HAYEHWE KPaTHOCTU MNeHbl cBbille 20 1 Ao 200
BKJTIOUUTENBLHO;

r) nopouwkosbie (Ofl):

- C MOPOLUKOM 06LLEero HazHauYeHms!, KOTOPbIMM MOXHO TYLUMTb O4ary noXkapos knaccos A, B, C, E;

- C MOPOLUKOM 06LLEero HazHaueHns!, KOTOPbIMM MOXKHO TYLUMTb O4ary noXxapos knaccos B, C, E;

- C MOPOLUKOM CneuMasnibHOro HasHayeHus, KOTOpbIMU MOXHO TYLWWUTb Oo4daruM noxkapa knacca B (MHorga wm
oyaru nNoXxapoBs ApYrux Knaccos);

A) ra3oBble, B TOM YUC/€E:

- yrnekucnoTHele (0Y);
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- xnagoHosble (OX);

€e) KOM6MHHUPOBaHHbIE

(B pa3HbIX EMKOCTSIX OHOIO OTFHETYLUMTENS 3apshiKeHbl OrHeTyLlallme BelecTBa pas3fiMyHbIX BUAOB, Hanpu-
Mep, NEeHHbIN 3apsa U NOPOLLKOBbLIA COCTaB).

0603HayeHne NepeHOCHbIX orHeTywuTenel ¢ 1 uona 2002 roga (B coOoTBETCTBUM € TpeboaHusmu FOCT P
51057) OCyLIeCTBASETCS B 3aBUCMMOCTU OT Macchl UM o6beMa (Ans XMAKOCTHLIX OFHETYLUUTENEN) 3apsXKEHHOTO B
HUX OrHeTyLaLlero Bewecrsa. Macca unv obbeM OrHeTyllallero BellecTsa NpeacTaBneHbl, COOTBETCTBEHHO, B KU-
JiorpaMMax unu B IMTPax U BblpaXKeHbl LENbIM YACIIOM.

B 3aBMCMMOCTM OT BMAA 3apsHKEHHOrO OrHETYLIaLLero BewecTBa OrHETYLWUTENW noapasaensior no Kiaccam
noXapos, NS TYLUEHNS KOTOPbIX OHU NpeAHas3HaYeHbI:

A - ropeHue TBepabIX BELLECTB;

B - ropeHue >xnaknx BeLLecTs;

C - ropeHue ra3oobpasHbiX BELLECTB;

O - ropeHue MeTasnnoB UM METaNNI00PraHNYeCcKnX BELWECTB (OrHETYLUUTENN CreunanbHOro HasHavyeHus);

E - noxapbl 3nekTpoobopyaoBaHus, HaXOAALWErocs Noj HanpsXKeHeM.

Tawke umeeTcs kKnaccudvKaums OrHeTyWwUTeNen no psay Apyrux napamMmeTpos.

Kpome Toro, orHeTywmTenn noapasaensoTca Ha rnepesapsKaemble (UM PEMOHTUPYEMbIE) U Ha He nepesa-
psXaemble (OrHETYLUMTENN Pa30BOro NCMO/b30BaHUA).

Bbl60p TMNa orHeTywnTesnen

OrHeTyWmMTENM pas3fiMyaloTcs U no o6beMy 3apsda OrHeTyluallero BelectBa. Tak, OM-2(3) — NOPOLIKOBbIN
OrHeTyLWMUTENb C 06bEMOM 3apsaa 2 N1 UMEET Maccy 4,5 Kr, a OY-5 — yrnekKncioTHbIA C 06beMoM 3apaaa 5 N BecuT
13,5 kr. ECTb 1 nepeaBuHble OrHETYLIMTENM 06beMoM 100 N 1 Maccol Ao 240 Kr, NpUMeHsieMble B 60/1bLUMX MPO-
N3BOACTBEHHbIX U CKMaACKMX noMelleHnsx n Ha A3C.

KonmMyecTBo, TMN U paHr OrHeTyWUTENeN, HeOEXOAUMBIX A1 3alUMTbl KOHKPETHOrO 06bEKTa, YCTaHaBNMBAIOT
UCXOAS U3 BENIMYMHBI MOXAPHOW Harpysku, U3MKO-XMMUYECKMX M MOXApOoOonacHbIX CBOMCTB 06palLaoWmnXcs ro-
proYMx MaTepuasnioB (KaTeropuu 3allyLLIAeMOro NoMelLeHus, onpeaensemoit no HMB 105-95), xapakTepa BO3MOX-
Horo ux B3ammopeicTena ¢ OTB 1 pa3MepoB 3alLMLLEMOro 06beKTa.

Y>xe AaBHO yLWM B NPOLWIoe CTapble XMMUYeCKO-NMeHHbIe OrHeTywmnTenmn . Mx cMeHunm nopotukosblie (OM) un
yrnekucnoTHble (YO), KOTOpblE OT/IMYAIOTCS BbICOKOW CMOCOBHOCTBIO K TYLLUEHWIO OTHSI U 3CTETUYHBIM BHELLHUM BU-
[OM, YTO MO3BOJISIET pa3MeLlaTb OrHETYLWWTENN B IFOOOM MOMELLEHNN, N OHU HE UCTIOPTST BaM MHTEPbEep.

HoBoe MOKOSIEHWE OrHETYLIMTENEN WUCMOSb3YETC NS TYLUEHWU 3MEKTPOYCTAHOBOK MOA HampshKEHUEM [0
1000 BT » paboTtaet B Avana3oHe Temnepatyp oT — 400 ao + 500 C. O6cnyuBaTb TakMe OrHeTyLWUTENN HEOHXO-
AWUMO OAVH pa3 B 5 NeT.

B 3aBMCMMOCTM OT 3apsiia NMOPOLUKOBbIE OFHETYLIUTENM MPUMEHSAIOT AN TyleHns noxapos kriaccos ABCE,
BCE vnu knacca [.

[nsa TyweHns noxapos Knacca [l orHeTywmTenn A0/MKHbl bbiTb 3apsKeHbl CrneunanbHbIM MOPOLLKOM, KOTO-
pbll PEKOMEHAOBAH ANS TYLEHUS| A@HHOTO FOPIOYEro BELUECTBA, M OCHALLEHbI CMELManbHbIM YCMIOKOUTENEM ANist
CHMDKEHNS CKOPOCTU U KMHETUYECKOM SHEPrM MOPOLUKOBOM CTPYW. [apaMeTpbl U KOMMYECTBO OTHETYILUTENEN On-
peaensiioT ucxoas 3 crneumnduki 06paLLaroLLmMXCs NoXapoonacHbIX MaTepuasioB, AMCNEPCHOCTM YacTUL M BO3MOX-
HOM N/OLL3N NOXKapa.

Mpy TyweHun noxkapa NOPOLUKOBLIMA OrHETYLUMTENsSMA HeobX0AMMO MpPUMEHSTb AOMNOJSIHUTESNIbHbIE Mepbl M0
OXJTaXXJEHMIO HarpeTbiX 31EMEHTOB 060pYI0BAHNS UMM CTPOUTENBbHBIX KOHCTPYKLIMNA.

He cneayeT Mcnonb3oBaTh MNOPOLLKOBbLIE OTHETYLLUTENM AN 3alUWTbl 060PYIOBAHNS, KOTOPOE MOXET BbIATH
M3 CTpOS NMpv MonagaHum nopoLlKa (3/1eKTPOHHO-BbIMMCINTENBbHbIE MALLWHBI, 3N1EKTPOHHOE 06opyaoBaHue, 3neK-
TpUyecKme MallmMHbl KOMINIEKTOPHOro Tuna).

Heobxoanmo cTporo cobnoaath peKOMEHAOBaHHbIN PEXUM XPaHEHUS U NepUOAMYECKUN NPOBEPSTb SKCrUTya -
TaUMOHHbIE NapaMeTpbl MOPOLLKOBOro 3apaia (BNaXHOCTb, TEKYYECTb, AUCMEPCHOCTD).

B »unbix 3gaHuax, oducax, apxmeax M NOMeELLEHNSX, rAe PacrnonoXeHbl KOMMbOTEPbI, OPrTeEXHMKA U Apyroe
LieHHoe 060pya0BaHMe, CTOUT UCMOJIb30BaTh YIIEKUCIIOTHbIE OFHETYLIMTENN. OHM OTAMYatoTCs 6o/ee UMCTbIM Aei-
CTBMEM MpU UCNONb30BaHUN, TaK KaK OrHeTyllallee BewecTBo (YrnekucnoTa) nocse TyLeHus UcnapseTcs, He oc-
TaBngsa cnepos.

3anpeLLaeTcs NPUMEHSITb YINEKUCIOTHbIE OrHETYLUMTENM ANsl TYLEHNS NoXapoB 3n1eKkTpoobopyaoBaHUs, Ha-
XoAsLwerocs noA HanpskeHWeMm Bbiwe 10 KB.

YrneKkncnoTHole orHeTywmTenm ¢ anddysopom, cosaaowmm ctpyto OTB B BUAE CHEXHbIX X/I0MbEB, Kak npa-
BWJI0, NPUMEHSIIOT A5 TYLLEHUS NoXXapos Kracca A.

YrNeKUCNoTHblE OTHETYWINTENN ¢ Anddy3opoM, co3patolmM notok OTB B BMAE rasoBOW CTpyu, cieayer
NPUMEHATL AN TyLeHUs noxapos kracca E.
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XnagoHOBbIE OrHETYLIUTENU AOMKHBI MPUMEHSTLCS B TeX Cyyasix, Korga Ans 3h@ekTMBHOro TyLUeHWUs Mo-
Xapa HeobxoauMbl OrHeTyLlalmMe CoCTaBbl, He noBpexaaroline 3awmiiaemoe obopyaosaHme U 06bekTbl (BblUnC-
NUTENbHBIE LIEHTPbI, PaAMO3/1IEKTPOHHAA annapaTtypa, My3eiHble 3KCMOHaTbl, apXMBbl U T. 4.).

Bo3ayLUHO-NeHHbIe OrHETYLUMTENN NPUMEHSIOT AN TYLUEeHWS NoXXapoB Knacca A (Kak npaBuio, Co CTBOJSIOM
MEeHbl HN3KOW KPaTHOCTK) M NoXKapoB kracca B.

Bo3ayLUHO-NEHHblE OrHETYLIMTENM He A0/MKHbI MPUMEHATHLCA AN18 TYLEHUS MOXapoB 060pyAoBaHWs, Haxo-
AdLlerocs noj 3/eKTPUYECKUM HaMnpshKeHWeM, Ang TyLeHUs CUJIbHO HarpeTbiX WM pacrsiaBfieHHbIX BELECTB, a
TakoKe BELLECTB, BCTYMAOWMX C BOAOW B XMMUYECKYIO PeakLMIo, KOTOpasi CONPOBOXAAETCS MHTEHCVMBHBLIM Bbiaene-
HVEeM Tenna v pa3bpbi3rBaHNEM FOPIOYEro.

XUMMUYECKMEe NeHHbIE OTHETYLIMTENN U OTHETYLIMTENWU, NPUBOAUMbIE B AEMCTBME MyTEM WX MepeBopayMBa-
HUS, 3anpeLLlaeTcs BBOAUTL B KCryaTaumio. OHM JOMKHBI ObITb UCKKOYEHbI U3 MHCTPYKUMIA U PEKOMEHAAUMIN No
no>kapHov 6e30MacHOCTM 1 3aMeHeHbl 6onee 3hPEKTUBHBIMKA OFHETYLUMTENSIMU, TUM KOTOPbIX ONPEeAEnsioT B 3aBu-
CMMOCTM OT BO3MOXXHOTO K/lacca noxapa (Tabn. 1) U ¢ y4eToM 0COBEHHOCTEN 3alumiLaeMoro obbekTa.

BoaHble orHeTywmTeny cneayet NpUMEHsTb AN TYLUEHUS NoXapoB Knacca A.

3anpeLlaeTcs NPUMEHATb BOAHbIE OFHETYLUUTENN ANS IMKBMAAUMKU MOXapoB 060pyaA0BaHUs, HaxoasLerocs
noA 3NMeKTPUYECKUM HanpsHKeHUeM, AN TYLUEHUS CUIbHO HarpeTbiX WIW pacnsiaB/IEHHbIX BELWECTB, a Takke Be-
LECTB, BCTYNamLWmX C BOAON B XMMUYECKYIO peakumMio, KOTOpasi CONMPOBOXAAETCS MHTEHCUBHBLIM BblAENEHNEM Ten-
na v pa3bpbI3rnBaHNEM rOprOYero.

Mpy BO3MOXHOCTM BO3HWMKHOBEHMS Ha 3alUMLLAEMOM 0bbekTe 3Ha4YMTeNIbHOro oyara noxapa (npeanonarae-
Mblii MPOJIMB rOPIOYEN XUAKOCTU MOXET NPOM30MTM Ha nnowaam 6onee 1 M?) HeobXoaMMO MCMOMbL30BaTh Nepe-
ABUXXHbIE OTHETYLLUUTENN.

[Jonyckaetcs nomelleHns, 060pyaoBaHHblE aBTOMAaTUYECKMMU YCTaHOBKaMM NoXapoTyLleHus, obecneumsaTb
OorHeTywmTenamm Ha 50 % ncxoasa U3 UX pacyeTHOro Konnm4yecrsa.

He ponyckaeTca Ha obbekTax 6e3bicKpoBOW M Cabon 31eKTpU3auMmn NMpUMEHSITb MOPOLLKOBbLIE U YIEKM -
CMOTHbIE OrHETYLWMTENM € pacTtpybamun u3 amanektpudeckmnx matepuanos (FTOCT 12.2.037).

Pa3zmeLyeHne orHerywnrenesn

OrHeTylwuTenn cnegyet pasMellatb HasalwmuiaeMoMm obbekTe Tak, YTobbl OHM camy 6blnv 3almuleHbl OT
BO3AENCTBMS MPAMbIX CONTHEYHbIX Sly4eld, TEMMOBbIX NMOTOKOB, MEXaHUYECKUX BO3AEWCTBUI U Apyrux Hebnaronpu-
ATHBIX hakTopoB (BMEpaums, arpeccMBHasl cpefia, NoBbllEHHAs BAAXHOCTb U T. A.). OrHETYLWMTENN AOMKHbI HbITb
XOpOLUO BUAHbI U NErKOAOCTYMHbI B Cyyae noxapa. Jlydwe, ecnu oHn 6yayT pa3melleHsl B6AM3N MecT Haunbonee
BEPOSITHOO BO3HMKHOBEHMSI NOXapa, BAOSb NyTel Npoxoaa, a Takxke - 0KOM0 BbIXoAa M3 noMelleHusi. OrHeTyLm-
TeM He A0KHbI NPENSTCTBOBATH 3BakKyaLum NoAein BO BpeMs noxapa.

[na pasMeLleHns NepBUYHbLIX CPEACTB NOXAPOTYLLUEHUS B NMPOU3BOACTBEHHBIX U CKIAACKUX MOMELLEHNsX, a
TaKXKe Ha TeEPPUTOPUK 3almLL@eMbIX 06HEKTOB A0MKHBI 060pyA0BaTLCS NOXapHbIE WKTbI (MYHKTbI).

B nomelLeHnax, HacblWeHHbIX MPOU3BOACTBEHHBIM UM ApYrMM 060pyAOBaHMEM, 3aCNOHSAIOWMM OrHETYLIU-
Tenu, AO/MKHbI ObITb YCTAHOBIIEHbI YKa3aTeNn X MeCToNoNoXeH s . YkasaTtenu AOMKHbI 6biTb BbiNOAHeHbI no FOCT
12.4.026 1 pacnonaraTbCsl Ha BUAHbLIX MECTaX Ha BbicoTe 2,0 - 2,5 M OT YPOBHS Mosa, C YY4ETOM YCIOBUM UX BUAU-
moctu [FOCT 12.4.009; 4].

PaccTosiHMe OT BO3MOXHOMO o4ara noxapa A0 6avdKaillero OrHeTyWUTeNs onpeaensieTcs TpeboBaHMsIMU
npaBun [2], OHO He AOMHKHO NpeBbiWaTh 20 M ANs 06LWECTBEHHbBIX 34aHUIN U COOPYXXEHUI; 30 M — AN NOMELLEHWI
kaTeropuin A, b 1 B; 40 M - Ansa nomeLLeHuiA kateropuit B u I'; 70 M - anst nomeLleHuit kateropum [.

PekoMeHAyeTCsl NepeHOCHbIE OrHETYLIMTENW YCTaHaBNMBATb Ha MOABECHLIX KPOHLUTENHAX WM B crneumans-
HbIX LWKadax. OrHETYLWIUTENN AO0MKHbI pacrnonaraTbCs Tak, YToObl OCHOBHbIE HAAMUCUM WM MUKTOrpaMMbl, MOKasbl-
BatoLLMe MOpsIAOK NPUBEAEHUS UX B AENCTBME, OblIM XOPOLLO BUAHLI M 06paLLeHbl HapyXXy UM B CTOPOHY Hambo-
Jilee BEpOSATHOrO rnoaxoaa K HUM.

3anopHO-MYyCKOBOE YCTPOMCTBO OTHETYLUUTENen M aABepubl Wkada (B ciydae MX pasMelleHusl B Likady)
JOSDKHbI 6bITb 0NOMOMPOBaHbI.

OrHeTylumnTenun, UMetoLmMe NOJSIHYI0 Maccy MeHee 15 Kr, AO/MKHbI 6bITb YCTaHOBMEHbI TaknuM 06pa3oM, UTo6bI
NX BepX pacronarancs Ha BbicoTe He 6onee 1,5 M OT N0Na; NepeHOCHblE OrHETYLUMTENM, UMEIOLLME NOSTHYIO Maccy
15 kr n 6onee, AOMKHBI YCTaHABNMBATLCSA Tak, YTO6bl BEpX OrHETYWMTENs pacrnonarancs Ha BbicoTe He 6onee 1,0
M. OHM MOryT yCTaHaB/MBaTbCA Ha Nony, C 0bsisaTenbHON uMKcaumein 0T BO3MOXHOIO NageHus Npu cyyYainHoM
BO34ENCTBUN.

PaccTosiHne oT ABepy A0 OrHETYLWMUTENs A0/MHKHO ObiTb TaknM, YTOObI HE MellaTh ee NOHOMY OTKPbIBaHUIO.

OrHeTywmTENM He AO/DKHBI YCTaHaBNMBATLCA B TaKUX MeCTax, rae 3Ha4yeHus TeMrnepaTypbl BbIXOAAT 3a TEM-
nepaTypHbI AManasoH, yKa3aHHbIA Ha OTHETYLUUTENsIX.

BoaHble U NeHHble OrHETYLUMTENN, YCTaHOB/IEHHbIE BHE MOMELLEHWI UM B HEOTANIMBAaeMOM MOMELLEHUN U
He npefHa3sHayeHHble ANna 3KCryaTauum nNpy oTpyuaTenbHbIX TeMnepaTypax, AO/MKHbI ObiTb CHATLI Ha XON0AHOe
BpeMs roga (Temnepartypa Bo3zgyxa Hwke 1 °C). B 3TOM ciyyae Ha UX MeCTe M Ha MOXapHOM LuMTe A0MKHa BbiTb
noMeLlleHa UHhopMaLmsi 0 MeCTe HaXOKAEHWS! OTHETYLUUTENEN B TEYEHWE YKa3aHHOMO nepuoaa M 0 Mecte Haxox-
[EeHWS1 BrvdKaNLLEero OrHeTyLIMTens.
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- [epeHocHble

(' Macca go 20 kr)

- [NepenBuxHble
(Maccoi He MeHee
20, Ho He 6onee 400
Kr)

-BogHble (OB)
-MEHHble
-nopotukossle (Ol)
-rasoBble
-KOMBUHUPOBAHHbIE

- 3aKayHble
- ¢ 6@annoHoM okaToro unm
OKMXKEHHOrO rasa

- C ra3oreHepupyoLwmMM
3/1EMEHTOM

- C TEPMUYECKUM 31EMEH-
TOM

- C 3)KEKTOPOM

- HU3KOTO AIaB/IEHNA - Nepe3apsiXaemble
- BbICOKOrO J1aBMIEHNst U PEMOHTUPYEMbIE
- HEMepesapsKaeMble
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- ANS TyLEeHUs 3aropaHns TBepabIX
roptoumx BeLecTB (Kacc noxapa A)
- ANS TYLUEHWS 3aropaHmnst XXNaKMX
roptoumx BeLecTs (Kacc noxapa B)
- ANS TyweHus 3aropaHns rasoob-
pa3HbIX rOproYMX BeLLeCTB (Knacc
noxapa C)

- NS TylWeHWs 3aropaHus MeTan-
NOB U MEeTannocoaepxaliunx Be-
wectB (knacc noxapa 1)

- NS TyLWeHNs 3aropaHuns anek-
TPOYCTaHOBOK MoZA HanpshKeHueM
(knacc noxapa E)



TpeboBaHus 6e30nacHOCTH

Mpn TEXHUYECKOM OBCIYXXMBAHUM OTHETYLUIMTENEN HEObXoaMMO cobntoaaTth TpeboBaHMsl 6e30MacHOCTU, U3-
JIOXKEHHbIE B HOPMATUBHO-TEXHWYECKOWN AOKYMEHTALMM Ha AaHHbIN TUM OFHETYLIMTENS .

3anpeluaeTcs:

e DKCIM/yaTMpOBaTb OFHETYLUUTENN MPW NOSIBNIEHWM BMATUH, B3AYTUA WM TPELLMH Ha KOPMyce OrHETYLIMTE-
NS, Ha 3aropHO-MYCKOBOM MOMIOBKE MJIM Ha HAaKMAHOM ralke, a TakXKe npy HapyLWeHU repMETUYHOCTU COEAMHEHWI
Y3/10B OTHETYLUMTENS UM NPU HEUCMPABHOCTM MHAMKATOPA AABNEHUS ;

e MPOM3BOAMUTL JIHOObLIE PaboThbl, €CIM KOPNYC OrHETYLIMTENS HAXOAWUTCS NOA AABMEHMEM BbITECHSIIOLLErO rasa
nnu napos OTB;

e 3aMOJHATb KOPNYC 3aKa4yHOrO OTHETYLIMTENS BLITECHSIIOWMM ra3oM BHe 3alUMTHOrO OrpaXXAeHWUs U OT UC-
TOYHMKA, HE UMEIOLLIErO NPEeAOXPaHUTENLHOIO KJlanaHa, perynstopa AaB/EHNS U MaHOMETPa;

e HaHOCWTb yAapbl MO OFHETYLUMTESO UN MO UCTOYHUKY BbITECHSIIOLLErO rasa;

e MPOW3BOAUTb MMAPABMYECKME (@ TEM bonee NHEBMATUYECKME) UCMbITAHUS OTHETYLUUTENS U ero Y3/10B BHE
3alMTHOrO YCTPOWCTBa, NpeaoTBPaLLaloLLero pas3neT OCKOMIKOB U TPaBMMPOBaHWE 06C/Y)XUBAIOLLEro nepcoHana B
C/lyYae paspyLUEHUNst OTHETYLUUTENS;

e /ICMOJIb30BaTh OTKPbITbIA OFOHb WM APYrME UCTOUHWUKU 3aXUraHust NMpu 06palleHnn C KOHLEHTPUPOBAH -
HbIMM PacTBOPaMV OTAESIbHbIX NMeHOObpa3oBaTenel , Tak Kak OHM MOryT 06pa3oBbiBaTb C BO3AYXOM B3pbIBOOMaAC-
Hble CMecu;

e Npon3BoaUTb paboTkl ¢ OTB 6e3 COOTBETCTBYIOWNX CPEACTB 3alLUTbl OPraHOB AbIXaHWUS, KOXW U 3PEHUS;

o cbpacbiBaTb B aTMOChepy XnafoHbl UK CnvBaTh 6€3 COOTBETCTBYIOLLEN NepepaboTky NeHoo6pasoBaTenu.

Jlnua, paboTatowme C OrHETYLLUNTENSIMU MPU UX TEXHUYECKOM 0BCTY>XXMBaHUM M 3apsiaKe, AO/KHbI cobnoaaThb
TpeboBaHMsl 6€30MACHOCTV U JIMYHON TUIUEHbBI, U3IOXKEHHbIE B HOPMATMBHO-TEXHUYECKON AOKYMEHTALMM Ha COOT-
BETCTBYIOLUME OFHETYLUUTENN, OFHETYLLALLME BELECTBA M UCTOYHMKN BbITECHSIOLLErO rasa.

o py TyLLEHMI NOXapa B NMOMELLEHNM C NMOMOLLbIO ra30BbIX NEPEABUXHbBIX OTHETYILUTENEN (YINIEKUCNIOTHbIE
WM XIal0OHOBbIE) HEOOXOAMMO YUMTbIBaTb BO3MOXHOCTb CHUXKEHUS COAEPXaHUSI KUC/IOpoAa B BO3AyXe MoMelle-
HWI HWXKE NPEAESbHOMO 3HAYEHUSI U UCMONb30BaTb M30/MPYIOLLIME CPEACTBA 3alliMThbl OPraHOB AbIXaHus .

e [pK TyweHMN noXxapa NMOPOLLKOBLIMW OTHETYLUMTENAMU HEOOXOAMMO YYUTbIBaTb BO3MOXHOCTb 06pa3oBa-
HWS1 BbICOKOW 3amnbIfIEHHOCTU M CHIDKEHUS BUAMMOCTM O4dara rnoxkapa (0CO6eHHO B MOMELLEHMN HEGOSbLIOTO 06be-
Ma) B pe3ynbTaTe 06pa3oBaHus MOPOLLKOBOrO obnaka.

o Mpy TywEeHNM 31eKTPoobOPYAOBaHUS NPY MOMOLLU ra30BbiX UM MOPOLLKOBbIX OTHETYLLUTENEN HEOBXOau -
MO cobntoaaTh H6e3onacHoe paccTosHue (He MeHee 1 M) OT pacrnblUIMBAOLLEro COMsa U KOpryca OrHETYLIMTENs A0
TOKOBEAYLUMX YacTeN.

e [NpKn TyweHMN NoXxapa C NMOMOLLBIO NEHHOIO WM BOAHOMO OTHETYLIMTENs HeobxoaMMo 06eCToYUTb MOME-
LeHne 1 obopyaoBaHue.

HOPMbI OCHALLEHWSI MOMELLYEHUI OrHETYLUUTE/ISAIMU

1. MNpw onpeneneHMn BUAOB U KONMYECTBA NEPBUYHBIX CPEACTB MNOXAPOTYLIEHUSI CNeayeT yunTbiBaTb nsm -
KO-XMMUYECKNE U MOXXAPOOoMacHble CBOMCTBA FOPIOUMX BELLECTB, MX OTHOLUEHME K OrHETYLLALMM BELIecTBaM, TaK-
Ke NnJoL@ab NPoU3BOACTBEHHBIX MOMELLEHWNIA, OTKPbITbIX MIOWAIOK U YCTaHOBOK.

2. KoMnnekToBaHMe TEXHOMOMMYECKOro 060pYAOBaHNS OrHETYLLUTENSMU OCYLLECTBSIETCA COrMlacHO Tpebo-
BaHUAM TEXHWUYECKMX YCNOBUIA (MAcropToB) Ha 3TO 060OPYAOBAHWE WM COOTBETCTBYIOLWMM MPaBUiaM MOXXapHOW
6e3onacHocTu.

3. KoMmnnekToBaHMe MMMNOPTHOro 060pyAoBaHUsl OrHETYLLUUTENSIMU NPOU3BOAUTCS COrNacHO YC/I0BUSIM A0rO -
BOpa Ha ero rnocrasky.

4. Bblbop TVMa M pacyeT Heo6X0IMMOro KOJIMYECTBA OrHETYLUUTENEN CleayeT NpPou3BoAUTb B 3aBUCMMOCTU
OT OrHeTywWalleln cnocobHOCTW, NpeaesibHON MIoWaaM, Kiacca noxapa ropioyMx BELECTB M MATepWasnoB 3allu-
LLIAEMOM MOMELLEHMM NN Ha obbekTe cornacHo NCO N 3941 - 77.

Knacc A - noxapbl TBepAblX BeLecTB, OCHOBHOM OPraHMYyeckoro NpoUCXOXAEHUs, roOpeHue KOTOpbIX COMnpo-
BOXJAETCS T/ieHMeM (apeBecuHa, TekCTub, bymara);

Knacc B - noXkapbl roproUnx XUAKOCTEN UM NIaBAWMXCS TBEP/AbIX BELLECTB;

knacc C - noXapbl rasos;

Knacc D - noxxapbl METANNIOB U UX CMJ1ABOB;

Knacc E - noxapsbl, CBA3aHHbIE C FOPEHUEM 3/1EKTPOYCTAHOBOK.

Bbibop Tvna orHeTywmnTens (NEPEABMXHON UM PYUYHOI) 0BYCIOBNIEH pa3MepaMy BO3MOXXHbIX O4aroB Moxa-
pa. Mpun nx 3HaunTENbHBbIX pa3Mepax HeO0HbX0ANMO NCNO/b30BaTb NEpPEABWKHbLIE OFHETYLUUTENMN.

5. Bblbupasi orHeTywmTeNnb C COOTBETCTBYIOWMM TeMnepaTypHbIM NpeaenoM MCNosnb30BaHus, HeobxoamMmo
YUUTBIBATb KIIMMAaTUYECKME YC/IOBMS SKCTUTyaTaLlMm 30aHUIA U COOPYXKEHUM .

6. Ecnn BO3MOXHbI KOMOMHMPOBAHHbIE OYaru noxkapa, To nNpeanoyvTeHne npu Bbibope OrHeTywWMTeNs OTAa-
eTcs 6onee yHmBepcanbHOMY No 061acTu NpUMEHeHus.
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7. [ns npenenbHoi Nolaan NOMELLEHNIA pasHbIX KaTeropuii (MakcMMasbHOM Mriolaam, 3alluiLaemMon of-
HMM WM TPYMMON OTHETYLIWUTENEN) HEOBXOANMO MpeayCMaTpUBaTb YMCIIO OFHETYLLMTENEN OAHOIO U3 TUMOB, YKa-
3aHHoe B Tabnuuax nepes 3HaKoM "++" uam "+,

8. B 06L1ecTBeHHbIX 34aHMNSX U COOPYXKEHUSX Ha KaXKAOM STaXke AOSDKHbI pa3MellaTbCsl He MeHee ABYX pyu-
HbIX OTHETYLUMTENEN.

9. lNoMeLeHnsa kaTeropuun [1 MOryT He OCHaLATLCA OrHETYLUIMTENSMU, eCiv UX nnowaab He npesbiwaer 100
M2,

10. MpK HaNMUMKN HECKONbKUX HEBGOMBLLMX MOMELLEHNI OAHOM KaTeropum rnoXxapHo onacHOCTM KOMIMYECTBO
HEOBXOANMBIX OTHETYLUUTENEN ONpPedensieTcs CorflacHo n. 14 v TabnuuaMm C YYeToM CyMMapHOW Niowaan 3TUX
MOMELLEHUN.

11. OrHeTywmTenu, OTMpaBfiEHHblE C NPeanpuaTUS Ha nepe3apsaaky, AO0/MKHbI 3aMEeHSATLCS COOTBETCTBYHO-
UMM KOJIMYECTBOM 3aPSKEHHbIX OTHETYLIMTENEN.

12. Mpu 3awwmTe noMelleHnin 3BM, TenedoHHbIX CTaHUMI, My3€€eB, apXMBOB M T.4. CleayeT yuMTbiBaTb Cre-
UMbUKY B3aMMOAEWCTBUS OFHETYLLALWMX BELLECTB C 3aliMwaeMbiMM 060pyaoBaHUEM, U3AennUsMM, MaTepuanamm u
T.n. [JaHHble noMelleHns cnegyet obopyaoBaTh XIaAOHOBLIMWU U YINIEKUCIOTHLIMUA OFHETYLWIUTENSMU C YYETOM
npeaenbHO A0MYCTMMOW KOHLIEHTPaLUMM OrHETYLLALLEro BELIECTBA.

13. MomelleHns, 060pyaoBaHHbIE aBTOMATMYECKMMMN CTALMOHAPHbIMM YCTAHOBKAMKN MOXapoTyLlleHus, obec-
MeyYnBaoTCs OrHETyWUTENAMN Ha 50%, NCXOAA U3 UX PAaCYETHOrO KOJIMYECTBa.

14. PaccTrosiHMe OT BO3MOXHOIO O4vara noXkapa A0 MecTa pa3MelleHWst OrHETYLIMTEeNs He AO/HKHO MpeBbl-
WwaTb:

20 M - Ansi O6LIECTBEHHbIX 3[aHUIA U COOPYXXEHWIA;

30 M - 4515 NOMELLEHNI KaTeropuit A, b 1 B;

40 M - Ans noMeLleHni kateropuu I;

70 M - Ans NOMELLEHNI KaTeropun [.

15. Ha obbekTe fomKHO 6bITh onpeaeneHo nMuo, OTBETCTBEHHOE 3a NpuobpeTeHne, peMOHT, COXPaHHOCTb U
FOTOBHOCTb K AEWCTBUIO MEPBUYHBIX CPEACTB MOXXAPOTYLIEHUS. YUET NPOBEPKM HANMUNS U COCTOSIHMSI NEPBUYHBIX
CPEeACTB NOXapoTYLIEHUS! CleayeT BECTU B CMELMANbHOM XypHae Npou3BosibHOM OpMbl.

16. Kaxablil OrHETYLIMTENb, YCTaHOBMEHHbIM HA 06bEKTE, AO/MKEH MMETb MOPSAKOBbLIA HOMEP, HAHECEHHI
Ha kopnyc 6enoli kpackoi. Ha Hero 3aBoaaT NacrnopT Mo YCTaHOBMEHHON dopMe.

17. OrHeTywmTeNM AO/MKHbI BCErga coaepXKaTbCsl B MCMPABHOM COCTOSIHMM, MepuoaMyeckn ocMaTpueaThbCs,
NpOBEPATLCA N CBOEBPEMEHHO Nepe3apshkaThbCs.

18. B 3umMHee BpeMs (Mpu TemnepaType Hwxe 1°C) orHeTywuTenn HeobxoaMMo XpaHWTb B OTar/MBaeMbIX
NoMeLLEeHMsIX.

19. Pa3MelleHre nepBMYHbIX CPEACTB NOXapOTyLIEeHNS B KOpuAopax, NpoxoAaxX He AO/MKHO MpensTCcTBoBaTb
6e3onacHoi 3Bakyaumu nmogen. Vx cnegyet pacnonaraTb Ha BUMAHBIX MecTax BO/M3N OT BbIXOAOB U3 MOMELLEHWI
Ha BblcoTe He 6onee 1,5 M.

HopMbl ocHaweHus noMeLLeHni PY4HbIMM NOPOLUKOBbIMU U YINIEKUCJ/IOTHBIMU OrHETYLUUTENIAMMU

MpeaenbHas MopoLLKOoBble OrHETYLIUTENMN, YrneKncnoTHbIE OrHETYLUUTENN,
Kareropus 3almiaemas | Knacc noxapa n/xr n/xr
nomeLleHns
nnowage, M2
2/2 5/4 10/8 2/2 3(5) 5(8)
A - 2+ 1++ - - -
B - 2+ 1++ - - -
A, b, B
(roptouue rasbl 200 C ; 2+ 1 ++ - - -
M XXWAKOCTH)
D - 2+ 1++ - - -
(E) - 2+ 1++ - 2 ++ 2 ++
A 4+ 2 ++ 1+ - 2+ 2+
B 400 D - 2 + 1 ++ - - -
(E) 2 ++ - 1+ 4 + 2 ++ 2 ++
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MpeaenbHas MopoLLKOBbIE OrHETYLIUTENN, YrnekncnoTHbIE OrHETYLUUTENN,
KaTteropus n/kr n/xr
3awuiiaemMas Knacc noxapa
nomeLleHns
nnowage, M2
2/2 5/4 10/8 2/2 3(5) 5(8)
B - 2 ++ 1+ - - -
r 800
C 4+ 2 ++ 1+ - - -
A 4+ 2 ++ 1+ - - -
r,A 1800 D . 2+ 1++ - - -
(E) 2+ 2 ++ 1+ 4 + 2 ++ 2 ++
Obuie- A 8 + 4 ++ 2+ - 4+ 4+
CTBEHHbIE 800
3AaHnA (BE) - 4 ++ 2+ 4+ 2 ++ 2 ++
lpumedarms :

1. Ana TyweHUs NoXapoB PasfMYHbIX KNAcCOB MOPOLIKOBbIE OrHETYLUMTENN AO/HKHLI UMETb COOTBETCTBYIOLUME 3apsidbl:
Aans knacca A - nopowok ABC(E); ans knaccos B, C u (E) - BC(E) unm ABC(E) n knacca D - D.

2. [Ans NOpOLUKOBbLIX OFHETYLUMTENEN M YINEKUCNOTHBIX OrHETYLUMTENEeN NpMBEAeHa ABOVHAS MapKWMpOBKa: cTapas MapKu-
poBKa Mo BMECTMMOCTM KOpryca, I/ HOBasi MapKMpoBKa MO Macce OrHETYLLALLEero cocTaBa, Kr. [py ocHalleHUW NoMeLLeHW no-
POLLKOBLIMA WU YrNEKUCIOTHBIMW OFHETYLUMTENSIMU [OMYCKAETCS MCMOJb30BaTh OFHETYLUMTENM Kak CO CTapoW, Tak U C HOBOW

MapKUPOBKOM.
3. 3HakoM "++" 0603HauYeHbl peKOMeHAYEMbIE K OCHALLEHUIO 0ObEKTOB OrHETYLUMTENN, 3HAKOM "+" - OFHETYLUIMTENN, Npu-
MEHEHWEe KOTOpbIX [JOMYCKaeTCsl Npy OTCYTCTBUM peKOMEHAYEMbIX U NMpy COOTBETCTBYHOLLEM ODOCHOBAHWMM, 3HAKOM "-" - OrHETY-

LUMTENM, KOTOPbIE HE AONYCKAKTCS ANs OCHALLEHWs AaHHbIX 06LEKTOB.
4. B 3aMKHyTbIX NOMeLLeHNsIX 06beMOM He 6onee 50 M3, ANS TyLEHMS NOXaPOB BMECTO MEPEHOCHBIX OFHETYLIUTENEN, UK
AOMOSHUTENBHO K HUM, MOTYT 6biTb MCMO/Ib30BAHLIOHETYLUMTENN caMocpabaTbiBaloLUME MOPOLLKOBbIE.

HopMbl OCHalLlEeHMs NOMeLLeHNA PyUYHbIMU
NeHHbIMU, BOAHbIMU U XJ1afJOHOBbIMM OrHETYLUMTENSIMU

lMeHHblEe, BOAHbIE Or- XnaaoHoBble
KaTeropus MpenenbHas HeTywuTeNnn BMeCTu- OrHeTywmTenm
rnoMelLeHust sawnuiaemasn Knacc noxapa MOCTbIO, 11 BMECTMMOCTbIO, 11
nnowage, M2
10 2(3)
A 2 ++ -
B 4+ 4+
A, b, B
(roptoume rasml 200 C . 4+
M XXNAKOCTH)
D - -
(E) - -
A 2 ++ -
B 400 D - -
(E) - 2+
B 2+ -
r 800
C - -
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lNeHHble, BOAHbIE Or- XnagoHoBble
KaTeropus MNpenenbHas HETYLUUTENN BMECTU- OTHETYWWTeNM
nome salniliaemast Knacc noxapa MOCTbIO, N1 BMECTUMOCTbIO, /1
LLeHns ' '
nnowagb, M2
10 2 (3)
A 2 ++ -
r A 1800 D ] ]
(E) - 2+
A 4 ++ -
ObLwecTBeHHbIE 800
3paHus
(E) - 4+
lpumedarns:

3HaKOM "++" 0603HauEHbI PEKOMEHAYEMbIE K OCHALLEHWNIO O6BEKTOB OMHETYLUMTENN, 3HAKOM "+ - OTHETYLUWUTENM, NPU-
MEHEHME KOTOPbIX AOMYCKAETCS MPU OTCYTCTBUM PEKOMEHAYEMbIX U MPU COOTBETCTBYIOLWEM 060CHOBaHMM, 3HAKOM "-" - OrHeTY-
LUMTENMN, KOTOpbIE HE AOMYCKAOTCS ANS OCHALLEHWS! AaHHbIX 06LEKTOB.

HopMbl ocHaweHus noMelLLeHni nepeaBmXHbiIMU

BO3AYLWHO-NEHHbIMU N KOMGMHMPOBaHHbIMM OrHeTywumTenamm

KoM6WHMpPOBaHHbI
Bo3ayLWwHO-NeHHble OMOMHMPOBAHHbIE
MNpepensHas OrHeTyLMTENM OTHETYLIMTENN
KaTeropwsi nomeLLeHust 3awmwaemas | Knacc noxapa | pmectumocTbio, /i (neHa, NopoLLIoK)
nnowaap, M2 BMECTMMOCTbIO, N1
100 100
1++ 1++
A B. B 2+ 1++
(roptoume rasbl 500 1+
N XNAKOCTK) B
1++ 1++
2+ 1++
B (kpoMe roproumnx rasos v xwuakocTein), I 800 1+

lIpumedarme:

1. Ang TylleHns o4aroB MOXapoB Pa3fINYHbIX KNIACCOB KOMBMHUPOBAHHBIE OrHETYLUMTENN AO/MKHBI UMETb COOTBETCT-
BYlOLLWe 3apsabl: Ans knacca A - nopowok ABC(E); ans knacca B, C u (E) - BC(E) unu ABC(E) n knacca D - D.

2. 3HaKoM "++" 0603Ha4YeHbl peKOMeHAyeMbIE K OCHALLEHWIO 06LEKTOB OFHETYLLUMTENM, 3HAKOM "+" - OrHETYLUUTENN,
NpUMeHeHWe KOTOPbIX AOMYCKAETC NPU OTCYTCTBUM peKOMeHAyeMbIX U MpU COOTBETCTBYIOLEM 060CHOBaHMK, 3HAKOM "-" - or-

HETYLUUTENN, KOTOPbIE HE AOMYCKAOTCA AN OCHALWEHUA AaHHbIX 06BbeKTOB.
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HopMbl ocHaweHus noMelLLeHni nepeaBmXHbiIMU
NMOPOLKOBbIMU U YIJIEKUC/IOTHbIMU OFrHETYLUUTENAMU

MopoLukoBble YrnekucnoTHble
KaTeropusi MpenenbHas OrHETYLINTENN OrHETYLINTENN
3awmaemas | Knacc noxapa | gmecTUMOCTbIO, N BMECTUMOCTbIO, /1
NoMeLLEeHNns > , ,
nnowaab, M
100 25 80
A 1++ - 3+
B 1++ - 3+
A, b, B (roptoune rasbl 1 XXNAKOCTU 500
(rop A ) C 1++ - 3+
D 1++ - -
(E) 1+ 2+ 1++
A 1++ 4+ 2+
B 1++ - 3+
B (kpoMe roptoumx rasos u xuarkocTten), I 800
(kp p A ) C 144 ) 34
D 1++ - -
(E) 1+ 1++ 1+

lpumedarns:

1. Ana TyweHnss o4aroB NOXapoB Pa3/IMyHbIX K1IAaCCOB MOPOLLKOBbIE OrHETYLUMTENN AO/MKHbI UMETb COOTBETCTBYIOLME
3apaabl: Ansa knacca A - nopouwwok ABC(E); ans knacca B, C u (E) - BC(E) nnm ABC(E) u knacca D - D.

2. 3HakoM "++" 0603HaYeHbl peKOMeHAyeMble K OCHALLEeHWIO O6bEKTOB OrHETYLUUTENW, 3HaKOM "+ - OrHETYLUMTENN,
NPUMEHEHUE KOTOPbIX AOMYCKAeTCs Npu OTCYTCTBMM PEKOMEHAYEMbIX U NPpU COOTBETCTBYIOLEM 060CHOBaHWK, 3HAKOM "-" - Or-
HETYLUNTENN, KOTOPbIE He A0MYCKAOTCA ANS OCHALLEHWUS AaHHbIX 06BEKTOB.

CucTeMbl NOXapHOW CUrHanM3auMM B HacTosllLee BpeMsl UCMOMb3YTCS MPaKTUYECKM Ha BCEX MPeanpusTUsIX, yupexzae-
HUsIX 1 o6bekTax. OHM BKKOYAIOT B €65 TEXHWUYECKMe cpeacTBa ObHapyXeHWs akTa NosiBNeHUs NpU3HakoB noxapa (noxap-
Hble u3BelLaTenun), TexHndeckue cpeactaa cbopa n 06paboTkn nHdbopmaumm (MPMBopbl NPUEMHO-KOHTPOSIbHBIE) U TEXHUYECKUE
CpeACTBa OroBeLLeHWs (CBETOBbIE U 3BYKOBbIE OMOBELLATENN).

KJ/TACCU®UNKALINS MOIKAPHbIX U3BELLATEJTEN

Knaccudukauma noxapHbiX U3BELIATENEN — TEXHUYECKUA NPEAMET, KOTOPbIM, OAHAKO, CNeAyeT 3HaTb He
TONIbKO MHXXEHEPaM, HO U TeM, KTO FOTOBUTCS CTaTb BNaAesbLIEM OXPaHHOW MoXXapHoi curHanusauun. KMz éyay-
el CUCTEMBbI U TO, UYTO Bbl NOTPeByeTe OT CreLUnannicToB Nno pa3paboTke M MOHTaXy, BO MHOMOM OMpeenseTcs
BALLMM MPEACTAB/IEHNEM O MOJIHLIX BO3MOXHOCTAX NMOXAPHOM CUMHAMM3aLUMK. A NOMHbIE AAHHbIE Bbl MOXETE MOJTy-
YWUTb TOMBKO 3HAst TUMbl NOXAPHBIX U3BELLIATENEN.

Knaccudukauma AaTYMKOB MOXKapHbIX MPOBOAUTCS MO HECKONbKUM HamnpaB/ieHUsIM, KOTOPbIE Mbl CeiYac pac-
CMOTpUM.

Bug pacrio3HaBaemoro npusHaka rnoxapa

Moxxap MOXHO pacno3HaTh MO pasHbIM NpU3HaKaM, U U3BELLATENIM COOTBETCTBEHHO €CTb

- [IbIMOBbIE (3[ECh AATUYMK PACrO3HAET NPOCAYMBAIOLLIMIACA [bIM),

- NNaMeHu (M3BeLLaTesnb pacrno3HaeT Hanmume nnameHn),

- TennaoBble (AaTYMK pacrno3HaeT XapakTepHOe A8 noXkapa NoBbILLeHE TeMnepaTyphbl),

- rasosble (pearvpylolime Ha ras) u

- KOMBUHMPOBaHHbIe (coveTatowwme B cebe BblleyKa3aHHble YeTblpe NyHKTA).

O6HapyXvBaeT BO3ropaHNe 1 aKTUBMPYETCS U3BELLATENb MO OJIHON U3 TPEX MPUYUH

- PE3KOEe MOBbILEHME TEMMNEPATYPbl B OKPYXXEHUN;

- B BO3JlyXe Pe3KO MOBbLIWAETCS KOHLUEHTpauns Yyactuy abiMa;

- MOSIB/IEHNS B OKPYXKAIOLLIEN cpefie U3MTyUYeHNs, UCTTYCKAEMOrO OTKPbITbIM M/TAMEHEM.
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B COOTBETCTBUM C TEM, KaKMe MaTepuasibl HAXOAATCS Ha BalleM 06bekTe, HEOBXOAMMO CTaBUTb M3BELLATENN
rnoXxapHble, Knaccudmkaums KOTOPbIX NO3BOJSIET O6HAPYXXMBATb COOTBETCTBYIOLLMI TUM FOPEHNS.
[anee 6yayT paccMOTPEHbI OCHOBHbIE TUMMbl MOAENEN MOXXAPHBIX U3BELLATENEN .

m\ JZJ ;; &

B

TennoBble M3BELLATENN PeArvpyloT Ha Pe3Koe M3MEHEHME TEMMEPATYPhbl B OKpyXalollen cpeae. Kak npasu-
10, B HUX YCTQHABNMBAETCS MEXAHU3M, CNIOCOBHbIN pearMpoBaTh Ha TeMnepaTypy Ao 75 rpadycos no Lenbcuto.

Tennosble AnddepeHUmanbHble U3BELLATENM — OOHU U3 HaMbosiee pacrnpoCTPaHEHHbIX, TaK KakK XapakTepu-
3YIOTCS ONEPATUBHOCTHIO PEArMpPOBaHNS U CTabUIIbHOCTbIO B paboTe. Y HUX BHYTPM pacrnosiaraeTcsl napa Tenso-
YYBCTBUTENbHbIX 3/1EMEHTOB. epBbIA U3 KOTOPbIX M30MIMPOBaH M HUKAK HE KOHTAKTUPYET C OKPY>XEHUEM, BTOPOM
MMEET BbIXO[ Hapyxy.

[bIMOBblE MOAENV AATYMKOB OMOBELLAIOT O MOXape B TOM C/ydae, eC/iM B OKPYXKAlOLLENW cpeae pesko BO3-
pacTaeT KOHLEHTPaUMS AbIMOBbIX YacTuL. TaK KaK AblM MOXET XapaKTepu30BaTbCs MO pas/IMYHbLIM NMapaMeTpaM,
BbIAENSAOT HECKOJIbKO TUMOB AbIMOBbIX MOXAPHbIX M3BELLATENEN:

MoOHU3aLUMOHHbIN

OnTHYecKkui

JIHeHbIN

KOM6WHUPOBaHHbIE MOAENM MONy4Mnn 6onee peakoe pacrnpoCTpaHeHUE U3-3a CBOEW CIOXKHOCTU KOHCTPYK-
LMK 1 BbICOKON CTOMMOCTU MO CPaBHEHMIO C Npubopamu onpeaeneHHoro Tuna. OgHAKo CTOUT OTMETUTb, YTO OHU
06napatoT 60sblUIeN HAAEXKHOCTBIO U YHUBEPCANbHOCTBIO. HUKTO He 3HAeT, KakuM 06pa3oM BO3HMKHET BO3ropaHue
N YeM OHO ByaeT xapaKTepun3oBaThcs. K npuMepy, nsiamMs MOXET ropeTb U 6e3 BblaeneHns 06UIbHOro AbiMa — Abl-
MOBbIE MOZAENN B TaKUX YCIIOBUAX HE CNOCO6HbI AaTb BOBPEMS OMOBELLEHNE O MOXKape.

s M

|

PucyHok 16 — Tennosble uU3BeLlaTenu
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PucyHok 17 — [JbiMOBbIe M3BeLlaTenu

M3BellaTenm nnameHu — elle 0aHa pa3HOBUAHOCTb YCTPOMCTB, KOTOPble pearnpyioT Ha NosiBNIeHWe OTKPbITO-
ro oyara Bo3ropaHusi. OHM MOMyT BCTPEYaTLCA Ha pblHKE [ABYX TUMOB:

YnbTpaduoneTosble

WNHdpakpacHble

CaMbiMX pacrnpoCTpaHEeHHbIMU SIBASIOTCS PyYHbIE M3BELLATeNN, KOTOpble MPUBOASTCS B AEWCTBUE 4YenoBe-
KOM. 11151 3TOro Heo6X0AMMO NOBEPHYTb MM ONYCTUTb pbldar, PacrofiOXXEHHbIW Ha HUX, U MTHOBEHHO HAYHET pas-
AaBaTbCs Mpeaynpexzanwmin curdan. MMu  ocHawaloTcs Bce OOLIECTBEHHbIE 3[aHUsi, OAHAKO K KaTero-
pVM aBTOHOMHbIX OHW HE OTHOCSTCS.

®

JJJI

PucyHok 18 — U3BewlaTenu nnameHu
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PucyHok 19 — O6Lwas knaccudmkaums NoXapHbIX M3BeLlaTenei

Knaccudpmkauua apTomatrdeckux M
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PucyHok 20 — O6Lwas knaccudmkaumst aBToMaTUUYECKMX NOXapHbIX M3BeLLaTenel

Crnocob nuraHus

Mo cnoco6y nony4yeHna aNeKTPo3IHEPIn NMoXKapHblE U3BELLATENN AENATCA Ha:

Te, YTO MUTAKOTCA MO LWeidy, To ecTb No oblemy kabento BMecTe ¢ ApyrvMun npubopamm ceTw,

T€E, YTO NUTAKOTCA NO OTAENbHOMY KaHaly, U

Te, YTO UMEIOT aBTOHOMHOE NMUTaHMe.
Bbi6op cnocoba nuTaHUs UMeET 3HayeHne, Koraa Ha obbekTe 3aTpyaHEHbl YCIOBUS Ans Npokiaaku kabenen
nnbo koraa kabenu pacrionaratotcs B 30HaxX, CUSIbHO NOABEPXXEHHbIX BO3AEMCTBUIO NOXapa. Bnaaenbuy npuaetcs

Bbl6paTb Mexay CTOMMOCTbIO MOHTaXXa, KpaCOTOﬁ MHTEPbEPA U HAAEXHOCTbIO CUrHaNn3aumnn.

Mpuuynn popmupoBarHnsa curHana

Mo>xapHble M3BELLATENM NOAPA3AENAIOTCA Ha ABa BUa Mo TOMY, KaK MMEHHO OHW Y3HAOT 06 onacHOCTU. 3To
U3BELLATENN aKTUBHbIE (TE, YTO CaMM MOCbINAIOT B OKPYXXaloLLyt0 Cpedy CUrHas, a 3aTeM pearvpyloT Ha ero usMe-
HEHWE) W raccuBHbie (KOTOPbIE OXUAAKOT, NMoKa NpU3HaK rnoXkapa caM AOCTUIHET U3 MECTOMOJIOXKEHUS).

Bo3MorxkHOCTb onpeaesieHnss MECTOHaXO0XX[EHNS

Mpy NoXapoTyWeHUN UHOTA@ OYeHb MOJSIe3HO 3HaTb, B Kakol TOYKe UMEHHO nponsoLlen noxap, B KakoM
CTaAuu OH HaxoauTCs B TOM WU/IM MHOM MOMELLEHUN, KaK OH pacnpocTpaHseTca. Onpeaennutb 3TO NOMOraroT agpec-
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Hble u3BelwaTenn. B NpOTMBONONOXHOCTL UM CYLLECTBYIOT M3BeLlaTesnu GEBa,EIDECHbIe, KOTOpblE U3BELLAOT JiNLb,
YTO NoXxap B HaTN4YnK.
Pa3Huua Mexay TakMMu U3BellaTensMmn B LEHe U Turne YCFaHOBHEHHOﬁ CUCTEMBDI.

Bua KOHTPO/IMPYEeMO#i 30HbI

CornacHo 3Tol knaccudukauum noXxapHble U3BELLATENN AENATCA Ha TOYEUHble (M3BELWIATENb, MOJyYatoLwmiA
[laHHbIE B OAHOM TOYKE), NIMHENHbIE (ONACHOCTb PACrO3HAETCs C MOMOLLBLIO IMHUM Nyda Mexay AByMs npubopamn),
06beMHbIE (KOHTPOSIMPYIOLIME U3 MECTa CBOErO HAXOXAEHWUS ONpPeeneHHbIi 06beM NPOCTPaHCTBA) U KOMBUHMPO-
BaHHbIE.

Mpu BbIGOPE AaHHbIX U3BELLATENEN NPUHUMAETCA BO BHMaHUE 06bEM MOMELLEHMS, crieunduKa ero KoHdu-
rypaummn 1 HeKoTopble Apyrie akTopbl, B TOM YMC/E LEHa.

HNuble knaccngpmnraunmn

CyLLECTBYIOT AECATKA WMHbIX MPU3HAKOB, MO KOTOPbIM MOXHO KaccuduUmMpoBaTh M3BELLATENM MOXapHbIE,
knaccudukaumsa mx, ogHako, nonesHa 6onee MHXXEHEpaM-TEXHUKAM, HEXENN Monb3oBaTensaM. Mbl e Haaeemcs,
YTO Bbl UyBCTBYETE CEHA NPONHEDOPMUPOBAHHBIMM HACYET KacCUdUKaLMM MOXKapHbIX U3BELIaTeNel, CMOXETE Mo-
HATb, Kakne MYHKLUMM MOXET UMETb CUCTEMA NOXKAPHBIX M3BELLATEeNEN, @ TaKXKe UTO MMEHHO BaM OT HEE HY>KHO.

TEMA JIEKLUWMUN N2 6: «NMPON3BOACTBEHHOE OCBELLEHUE »

Bonpocbl nexkuynn:

1. Buapbl Npon3BOACTBEHHOIO OCBELLEHMS.

2. MpYHUMN MTMrMEHNYECKOrO HOPMMPOBaHUSI MPOU3BOACTBEHHOIO OCBELLIEHUS.

3. VCTOYHNKM NCKYCCTBEHHOMO OCBELLIEHMS.

4. CBETUIbHMKM. 3afaum U METO/Ibl CBETOTEXHMUYECKOIO pacdeTa MCKYCCTBEHHOMO OCBELLIEHNS NMPOM3BOACTBEHHbIX
NMOMELLIEHNN.

[N XapaKTepUCTUKN CBETA MUCMOJb3YIOTCA TakUe MOHSATUS U ONpeaeneHnsl, Kak CBETOBOW MOTOK, OCBELLEH-
HOCTb, CK/1a CBETA U SPKOCTb.

CBETOBOM MOTOK - 3TO MOLUHOCTb CBETOBOW 3HEPrnM, OLIEHMBAEMOM MO 3pUTENBHOMY BOCTpUATUIO. EanHMLA
€ro U3MepeHust - sitoMeH (nM). CBETOBOW NMOTOK MOXHO OLIEHMBATb B MPOCTPAHCTBE MM Ha MOBEPXHOCTH.

EavHMUa M3MepeHnst NpOCTPaHCTBEHHOW MIOTHOCTM CBETOBOMO MOTOKA WU Cu/ibi CBETA - KaHgena (Ko).
EnMHMLEN M3MepeHns NOBEPXHOCTHOM MIOTHOCTM CBETOBOIO MOTOKA, Ha3blBAEMOW OCBELYEHHOCTb, ABNAETCA JIOKC
(NK). 3TO YpOBEHb OCBELLEHHOCTU MOBEPXHOCTM MOWAAbI0 1 M?, Ha KOTOPYIO NajaeT, paBHOMEPHO pacrpeaens-
AICb, CBETOBOW MOTOK B 1 /M.

ApKOCTh - BEIMYMHA CBETOBOIO NMOTOKA, UCXOASALLErO OT OCBELLAEMON WU CBETSALLENCS MOBEPXHOCTU B CTO-
POHY rnasa. M3mepsieTcs ApKOCTb B KaHAenax Ha nnowaab (ka/M?). OnpeaeneHHble YpoBHU SPKOCTM OCBELLEHHBIX
npeaMeToB HeO6X0AMMbI ANsl 3pUTENbHOro BocnpuaTusl. OAHaKo YpeaMepHas SIpKOCTb - TakK Ha3blBaeMasi 6/1ecT-
KOCTD - SIBNEHWNE HeXenaTeNbHOEe, Tak Kak OHO BbI3bIBAET OC/MEMNIEHNE, YTO NMPUBOAUT K YTOMJIEHMUIO FNa3 U CHUXE-
HUIO 061Len paboTtocnocobHocTU. Mpu ANUTENBHOM BO3JIENCTBUM UPE3MEPHOMN SPKOCTM BO3HUKAET CHMKEHWE pa-
6oTocnocobHocTn 1 3aboneBaHune rnas.

KoaghgpmumeHT nynbcaymm OCBELEHHOCTH - KPUTEPUNA OLIEHKU W3MEHEHUSI OCBELLEHHOCTM MOBEPXHOCTU
BC/IEACTBME NEPUOANYECKOTO U3MEHEHNS BO BPEMEHWN CBETOBOMO MOTOKA MCTOYHUKA CBETA.

Bu/bl NPON3BOACTBEHHOIO OCBELLJEHNSA

CBET UMEET Ba)XKHOE 3HAYeHWE ANs YesioBeka, MOCKOSbKY 0BecrneyumBaET 3pUTENbHOE BOCMPUSITUE YeSoBe-
KOM OKpY>KatoLLel cpefibl. bonbliyto 4acTb MHGOpMaLMK, KOTOPYHO NtoauM MoMyyatoT Yepes opraHbl YyBCTB, NMOCTaB-
NSET CBET NpUMepHO 80 %. OH NO3BOSISIET OLEHUTL DOPMY, LIBET M NEPCMNEKTUBY NPEAMETOB, OKPYXKaOLWMX YENOo-
BEKa B MOBCEAHEBHOMN XMU3HW. KauecTBoO 3puTeNibHOW MHGOPMaLmMM BO MHOTOM OMpPEeaENnsieTcsl YCI0BUSAMIA 3pUTESb-
Hol paboTbl. He cneayeT 3abblBaTh U TO, UTO Takue 3/IEMEHTbI CAMOYYBCTBMS YESIOBEKA, KaK HAaCTPOEHNE, CTEMNEHb
YTOMJIEHUS], 3aBUCSAT OT OCBELLEHMS U LIBETA OKPYXKAIOLWMX NPeAMETOB.

HasHauyeHne NpoM3BOACTBEHHOIO OCBELLEHNS 06ecreyeHe HOpMasibHbIX 3pUTENbHBIX YCIIOBUIA A4J1s1 BbIMOJSI -
HEHWsI COOTBETCTBYIOLIErO Buaa paboT B NMPOM3BOACTBEHHOM MOMeLLEHMN. HeyaoBNeTBOpUTENbHAS OpraHM3aums
CUCTEMbI NMPOM3BOACTBEHHOIO OCBELLEHMS MOXET MPUBECTU K MOSIBNIEHUIO OLIMOOK, AOMYLLEHHbIX MPY BbINOIHEHUM
MOPYYEHHBIX Onepaunii paboTHMKOM, a TaKXXe HECUACTHbIX Clly4aeB, CBSA3aHHbIX C TPYAHOCTSMA B pPacno3HaBaHUM
TEX WUJIM UHbIX NPEAMETOB UMM ONPEAENeHNs CTENEHN ONAcHOCTM, CBA3AHHOW C 06C/TY>XMBAHMEM CTaHKOB, TpaHC-
MOPTHbIX CPEACTB, KOHTEMHEPOB C arpeCcCMBHLIMU BELLECTBAMM U T. [.

54



MoBpexaeHns 3peHnst, CBA3aHHble C HeJOCTaTKaMU CUCTEMbI OCBELLEHWS, ABMSIOTCS, K COXKANEHWMIO, YacTbIM
SBNEHNEM. bnarogapsi cnocobHOCTY 3peHUst MPUCNOCcabnMBaTbCA K HEOCTAaTOYHOMY OCBELLEHMIO 3TOM Npobreme
He yaensitoT HeobxoAnMOro BHUMaHuS.

Mo TNy UCTOYHMKA CBETa NPOU3BOACTBEHHOE OCBeLleHne BbiBaeT Tpex BUAOB:

¢ EcTecTBeHHOE VICTOUHUKOM CBETa SIBNISIETCA CONHUE (NpsAMOoN unu anddy3HO paccesiHHbI CBET HEHECHO-
ro Kyrnona);

¢ UckyccrBeHHOE VICKYCCTBEHHbIE NCTOYHUKM CBETa;

o CoBMelLleHHOoe Hej0CTaTOYHOe eCTeCTBEHHOE OCBELLEHNE A0MNOHAETCH UCKYCCTBEHHbBIM OCBELLEHNEM.

EcTrecTBeHHOE OCBeleHUe MMEET KaK NONIOKUTENbHbIE, TaK U OTpUUaTesbHble CTOPOHDI.

ConHeyHoe mnsnyyeHue CUbHO BSMSIET Ha KOXY, BHYTPEHHUE OpraHbl U TKaHW U, Npexae BCero, Ha LeH-
TpanbHYO HEPBHYIO cuCTeMy. VIHTepecHO, YTO 3TO BAIMSIHWME HE OrpaHWYMBAETCS BPEMEHEM, KOrAa 4YenioBeK Haxo-
AVTCS Ha COSHLE, @ NPOAOIHKAETCS U MOC/e TOro, Kak OH YXOAUT B MOMELLEeHNe UM HACcTynaeT HoYb. Meauku Ha-
3bIBalOT ero pedIeEKTOPHbIM.

[eiicTBME COMHEYHOro CBETA HAUYMHAETCS C BAMSHMS Ha KOXHbIA MOKPOB. HesalumiieHHas oaexxaon Koxa
yenioBeka oTpaxaeT oT 20 A0 40 % ynaBLWMX HA HEE BUAMMbLIX M 6/VDKANLWMX K HUM MO AJIMHE BOJIH HEBUAMMbIX
MHdpaKkpacHbIX nydeit (20 % oTpaXkaeT KoXa 3aropesioro yenoBeka, a 40 % camasl Hesaropenasl, 6enas Koxa).
MornowieHHas Yactb (60—-65 %) Ny4nCTON SHEPrM NPOHMKAET NOA BHELWHWIM KOXHbIA NMOKPOB U BNUSET Ha 6onee
rnybokue cnou Tena.

YnbTpach1oneToBble U HEKOTOPbIE NH(MPAKPACHBIE JTyUM OTPAXKAKOTCA KOXKEW B MEHBLUEN CTEMEHN U CUbHEE
MornoLwatoTcs porosbiM, 6onee rpybbiM CrioeM KOXWU.

Y niogen, anutenbHoe BpeMs pabotatowmx Ha CeBepe, B LWaxTax, METPO WM NMPOCTO B ropodax B CpeaHen
nonoce Poccuu, y Tex, KOTOpble B AHEBHOE BPeEMSI HOMbLUEN YACTblO HAXOASTCS B MOMELLEHMSX, @ MO YaMLUaM ne-
peMeLLaloTCca Ha TpaHCMopTe, Pa3BMBaEeTCs CO/THEYHOe rofiodaHue. [leno B TOM, YTO 06blYHbIE OKOHHbIE CTekna
30aHUI B HE3HAYUTESIbHON CTENEHM MPOMNYyCKaloT GU3NOSIOrMUECKN aKTUBHbIE YbTPachMoNeTOBbIE lyuM, @ B ropo-
Jax ux n 6e3 Toro mMano AoxoauT A0 NMOBEPXHOCTM 3eMSM B pe3yfbTaTe 3arpsisHeHUs BO34yxa Nbibio, AbIMOM, Bbl-
XNOMHLIMWU ra3amu.

MpU COMHEYHOM TOJSI0AAHMMN KOXa CTAaHOBUTCA G/1EAHON, XONOAHOM U Baniol. OHa Njoxo cHabaeTcs nuTa-
TENbHLIMW BELLECTBAMU U KUCIIOPOAOM. B Helt cnabee UMPKYNMpPYHOT KpoBb U NvMda, M3 Hee MJoX0 BbIBOASTCS
NPOAYKTbl pacnaja WAakn MU HauMHAEeTCs OTpaB/ieHne opraHvM3Ma oTpaboTaHHbIMM BelecTBaMu. Kpome Toro, Ka-
nunnsipel genatotca 6onee NOMKMMK, B CBA3M C YEM YBEMUMBAETCSA CKIIOHHOCTb K KPOBOM3USIHUSM.

Y Tex, KTO UCMbITbIBAaET COMIHEYHOE ronofaHne, nNponcxoasaTt 6one3HeHHble, HenpusaTHblie MeTaMopdo3bl, 3a-
TparvBalolme Kak cepy NcMxmkun, Tak U uamyeckoe coctosHue. Mpexae Bcero, nosiBASIOTCS HapyleHus aesi-
TENbHOCTV HEPBHOW CUCTEMBI: YXYALATCS NaMsTb U COH, YCUNTMBAETCs BO36yAMMOCTb Y OAHUX U 6e3y4acTHOCTb,
3aTOPMOXEHHOCTb Yy Apyrux. C yxyAweHUeM KanbumeBoro obMeHa (MOsIBIEHWEM 3aTPYOHEHWUN MpU YCBOEHWUWN MU -
LeBoro kanbums n gocdopa, KOTopble NPOAO/DKAIOT BbIBOAWTLCS M3 OpraHu3Ma, a CrefoBaTesibHO, HacTynaet
obeaHeHne TKaHel 3TUMU HeOBbXOAMMbIMU BELLLECTBAMM) HAUYMHAIOT YCUSIEHHO paspyLlaThes 3y6bl, YBENMUMBAETCS
NOMKOCTb KOCTeW. Mpu ANIMTENBHOM CO/THEYHOM TOJIOAQHMM CHUXKAIOTCA YMCTBEHHbIE CMOCOBHOCTM M paboTocno-
COBHOCTb, OYeHb BbICTPO HACTYMalOT YTOMAEHWE W pa3dpaXKeHue, YMEHbLUAETCS MOABMXKHOCTb, YXYALWAOTCS BO3-
MOXHOCTM 60pb6bl C MOMaAAIWMMIA B OPraHn3M MMKpobamMn (CHUXKAETCS MMMYHUTET). YenoBek, UCTbITbIBAOLLNIA
CONMHeYHoe ronogaHue, valle 3abonesaeT NPOCTYAHLIMU U APYTMMN UHGEKUMOHHBIMK 3aboneBaHnaMu, n 6onesHb
HOCMUT 3aTsDKHOM XapaKTep. B 3TuX criyyasix MEAJIEHHO U MJIOXO 3aXXMBAKOT MEPESIOMbI, MOPe3bl U Ntobble paHeHUSI.
MosIBNSAETCS CKIOHHOCTb K THOWHWYKOBLIM 3ab0/1EBaHUSIM Y TEX, KTO paHbLUE 3TUM He CTpadall, a TakXkKe yXyaWwaeT-
CSl TEYEHWE XPOHMYECKMX 3a60MEBaHUIA ¥ TEX, KTO UX YXKE€ UMEET, TsHKESIEe NPOTEKAOT BOCMA/IMTENbHbIE MPOLEC-
Cbl, YTO CBSI3aHHO C MOBbLILEHWEM MPOHNLAEMOCTU CTEHOK COCYAOB, YCUIIMBAETCHA CKITOHHOCTb K OTekaMm [1].
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PVICYHOK 21 — Buabl ecTeCTBEHHOMO OCBELLEHNS B 3aBUCUMOCTU OT KOHCTPYKTUBHOIO UCMOTHEHUSA
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YunTbiBas creneHb 61aroTBOPHOro BAMSIHUS eCTECTBEHHOro CBETa Ha OpraHmM3M 4yefioBeka, MMrueHa Tpyaa
TpebyeT MakCMMasibHOMO MCNOJIb30BaHNS €CTeCTBEHHOro ocselleHnsi. OHO He yCTpavMBaeTCs TO/IbKO TaM, rae 370
NPOTMBOMNOKa3aHO TEXHOIOrMYeCcKMMM YCI0BUSIMM MPOM3BOACTBA, HAaNpUMep, Npy XpaHEHUN CBETOYYBCTBUTENbHbBIX
XMMUKATOB U U3AENWMN.

Mo KOHCTPYKTMBHOMY MCMOJSIHEHUIO eCTECTBEHHOE OCBELLEHNE NoApa3aensioT Ha cieaytowme:

¢ 6OKOBOE, OCYLLECTBASIEMOE Yepe3 OKOHHbIE NPOeMbl OAHO- UK ABYCTOpPOHHee (puc.21, a, 6);

e BepxHee, Korga CBeT NMPOHUKAET B NOMELLEHME Yepe3 aspaLMOHHbIE MK 3eHUTHble hoHapu, NPOeMbI B Mne-
pekpbITUsAxX (puc. 21, B);

¢ KOMBMHMPOBaHHOE, Koraa K BepxHeMy OcBeLleHu o aobasnsieTca 6okosoe (puc. 21, r).

Haunbonee apchekTMBHO KOMBUHMPOBAHHOE eCcTeCTBEHHOE OCBelleHne, obecnednBatowwee bonee paBHoMep-
HOe pacnpeaeneHme 0CBELLEHHOCTM BHYTPU MPOM3BOACTBEHHOMO MOMELLEHNS .

K coxxaneHuto, Npn ecTeCTBEHHOM OCBELLEHNMN OCBELLEHHOCTb CU/TIbHO U3MEHSIETCS B TeYeHWe CyTOK, AJn-
TENbHOCTb CBETOBOMO AHS 3aBUCUT OT BPEMEHM rofa, OCBELLUEHHOCTb MEHSIETCS MpW U3MEHEHUWM MOrOAHbIX YCI0-
BWI, BO3MOXHO TeHE06pa30BaHNE UM OC/IEN/IEHME MNPK SIPKOM CBETE.

UckyccTBeHHOE OCBeLeHne M03BOJISeT YCTPaHWUTb NepeyncrieHHble Bbille HeAoCTaTKM eCTeCTBEHHOro
OCBELLEHNS 1 06ECMEUNTb ONTUMASbHbIA CBETOBON PEXUM.

MNcKyccTBEHHOE OCBELLEHME NOAPA3AENSETCS Ha CNeayloLme BUabl:

e pabouyee;

® aBApPUIHOE;

e OXPaHHOE;

® [IEXKYPHOE.

Pabouee ocBeljeHne ABNSETC 0653aTeNbHbIM A1 BCEX MOMELLEHWA, 3aHUI, @ TaKXKe YUYACTKOB OTKPbITbIX MpO-
CTpaHcTB. OHO CNYXXUT U1 06ecreyeHmnsl HopMabHbIX YCIOBUIM PaboTbl, NPoxoa JtoAei, NPoe3aa TPaHCIopTa.

ABapuiiHoe oCBelLeHME Pa3NensaeTcs, B CBOIO OUYepPe/lb, Ha OCBellieHMe 6e30MacHOCTM 1 3BaKyaLMOHHOE.

OcselyeHne 6e30racHoCcTy npefycMaTpuBaloT B TeEX ClyvasX, KOrAa OTKIoYeHne pabodero ocBeLleHus U
CBSI3aHHOE C 3TUM HapylueHue 06cnyxuBaHus 060pyoBaHNS U MEXaHU3MOB MOXET BbI3BaTb:

¢ B3pblB, NMOXap, OTPaBleHNE NOAEN;

e /INTE/IbHOE HapyLLEeHne TEXHOOrMYECKOro npoLecca;

e HapylieHne paboTbl TakMX O6bEKTOB, KaK 3NeKTpUYeckme CTaHuMM, Y3/bl paavo- U TeNIEBU3NOHHbIX nepe-
Jay 1 CBSA3WN, ANCNETYEPCKME MYHKTbI, HACOCHbIE YCTaHOBKM BOAOCHAbXeHWs, KaHanm3aumm 1 Tennodukaumm, yc-
TAQHOBKN BEHTUNIALMM U KOHAWLMOHMPOBAHMS BO34yXa A1 MPOM3BOACTBEHHbBIX MOMELLEHWIN, B KOTOPbIX HEAOMyC-
TUMO npekpalleHne paboT 1 T.n.;

e HapyLUEHUE PEXMMA AETCKUX YUPEXAEHNIN HE3GBUCMMO OT YNCIIa HaXOASALMXCSA B HUX AETEN.

SBaKyaLMOHHOE OCBELLEHNE B MOMELLUEHNUSAX WM MECTax NpoBeAeHUs paboT BHE 34aHWiA CnedyeT npeny-
cMaTpuBaTh:

e B MECTax OMacHbIX /15 Mpoxoaa NoAen;

e B MPOX0OAax M Ha NEeCTHULAX, ClyXalumx AN 3BaKyauuu nogen (ecnm Yncrio 3BakyupyeMbix 6onee 50 ye-
JI0BEK);

M0 OCHOBHbIM NPOX0/aM MPOU3BOACTBEHHLIX MOMELLEHWI, B KOTOPbLIX paboTatoT 6oee 50 YENoBeK;

e Ha NIECTHUYHbIX KIETKAX XW/IbIX 34aHUIA BbICOTOW 6 3Ta)Ken u bonee;

e B NMPOM3BOACTBEHHbIX MOMeLLeHnsx 6e3 ectecTBEHHOro ceeTa U T.M.

MICTOYHMKM CBETA aBapuUMHOIrO OCBELLIEHNS MOTYT BK/IOYATLCA OHOBPEMEHHO CO CBETWU/bHMKAMN OCHOBHOIO
OCBELLEHMS U NOCTOSHHO rOPETb UM BKIIOHYATLCS aBTOMATUYECKM TOSIbKO MpW NpeKpaLLeHny nNMTaHns HopManbHO -
ro OCBeLLEeHUS.

OxpaHHoe ocselyeHne (Npy OTCYTCTBMM CneumanbHbIX TEXHUYECKMX CPeACTB OXpaHbl) npeaycMaTpuBaeTcs
BOOJb IPaHML TEPPUTOPUIA, OXPaHSIEMbIX B HOUHOE BPEMS.

ZexypHoe ocBelljeHne NpelycCMaTpUBaETCs NSl OCBELLEHWS MOMELLEHMI B Hepabouee BpeMsi. Mpu Heobxo-
JMMOCTM YacTb CBETU/IbHMKOB Paboyero WM aBapuiMHOrO OCBELLIEHUSI MOXET MCMO/b30BaTLCS NS AEXYPHOro OC-
BELLEHUS.

NckyccTBeHHOE OcBeLleHne Mo KOHCTPYKTUBHOMY MCMOSTHEHUIO MOXET 6bITb ABYX BMAOB: obluee; KOMOUHM-
pOBaHHOE.

A4 4 St
rTrd

PUCyHOK 22 — Buabl UCKYCCTBEHHOIO O6LLEr0 OCBELLIEHNS:
a) obliee paBHOMEpHOE OcBelleHe; 6) obllee /ToKanM30BaHHOE OCBELLEHNE
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O6Liee OCBELLEHNE — OCBELLEHWE, MNPV KOTOPOM CBETU/IbHUKU Pa3MELLAOTC B BEPXHEW 30HE MOMELLEHMS.
CBeTUIbHMKN MOryT BbITb pacnosnioXeHbl paBHOMepPHO (obLiee paBHOMEpPHOE OCBELLEeHWNe, puc. 22, a) uam npume-
HWUTENbHO K pacrofioxeHnto obopyaoBaHus nnmn paboumx mect (obLyee NoKann3oBaHHOE OCBELLEHNE, puc. 22, 6).

KoMbunHMpoBaHHOe OCBeELLeHNe — OCBELLeHMe, Npyu KOTOPOM K obwemy aobaBnseTcs MecTHoe, KOHLEHTpH-
pYIOLLIEE CBETOBOI MOTOK HEMOCPEACTBEHHO Ha pabounx Mectax (puc. 23). OAHO MECTHOE OCBELIEHUE TPUMEHSTH
Hesb3g!

CyLlecTByIOT TakxXe cneuunanbHble BUAbl MCKYCCTBEHHOMO OCBeLLEHMs, HanpuMep, bakTepyumMaHoe n apuTeM-
HOE. SPUTEMHbIE NTaMrbl MPUMEHSIIOT AN 06/1y4eHNS NOAEN C LIENbI0 BOCMOSIHEHUSI COTHEYHOM HEAOCTATOUHOCTM B
CeBEPHbIX PEMVIOHaX U cpeaHeit nonoce (Npy OTCYTCTBMU UM HEAOCTATKE ECTECTBEHHOMO CBETA Ha paboyeM MecTe,
HanpuMmep, LWaxTbl, METPO 1 T.4.).

bakTepuumaHbie namnbl NPUMEHSIIOT AN NOAABNEHNS XU3HEeAesaTeIbHOCTU NaTOreHHbIX MUKPOOPraHW3MOB,
B TOM 4YMC/ie U OTBETCTBEHHbIX 3@ pacrnpoCTpaHeHne BO3AYLUHO-KanesbHbIM MyTeM OMacHbIX MHQEKLMOHHbIX 3ab0-
NEBAHUIA, TaKMX KaK Tybepkynes, AubTepusi, Kopb, FpUMm, ocna v ap., U UCMOMb3yioT B NMPOM3BOACTBEHHbIX MOME-
LeHMSIX, a Taloke Ans 06e33apaXkBaHUs MUTLEBOM BOAbI, MPOAYKTOB MUTAHUS U T.M.

PARI A N

AL
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PucyHok 23 — KOMBMHMPOBaHHOE UCKYCCTBEHHOE OCBELLIEHME:
a) obLuee paBHOMEPHOE OcBeLLeHMe; 6) obLLee NIoKaIN30BaHHOE OCBELLEHWE

CoBMelLeHHOe OCBeLleHue — OCBeLLeHMe, MPpu KOTOPOM B CBET/I0E BPeMS CYTOK OAHOBPEMEHHO UCMONb3YyeT-
CSl €CTECTBEHHbIN U VICKYCCTBEHHbIl\/‘I cBeT. [1pn 3TOM HeAoCTaTOYHOE Mo YC/I0BUSAM 3pVITEJ'IbHOﬁ paGOTbI €CTEeCTBEH-
HO€E OCBELlEHNE NOCTOAHHO AONOJTHAETCA UCKYCCTBEHHbLIM OCBELLEHNEM.

CoBMelLieHHOEe OCBELLEeHNEe MOXET NPUMEHATHLCA, HanpuMep, AN MHOMO3TaXHbIX 3ﬂaHVIﬁ 60/bLLOM LLNPUHBI,
OAHO3TaXXHbIX MHOIOMPOJIETHbLIX 3ﬂaHMVI C nponetamun 60/bLLION LWMPUHBI U T. M.

YcnoBus 3puresibHOro komgpopra Ha pabovyeM mecre

1. YpoBeHb OCBELEHHOCTU HA PabOYEM MECTE [O/DKEH COOTBETCTBOBATb XaPaKTEPY BbIMOIHIEMOU pabo -
76l. OBbIYHO, UEM CNOXHEE 3pUTeNbHas paboTa, TEM Bbille [IO/MKEH BblTb CPEAHMI YPOBEHb OCBELLEHHOCTU. TeM
HE MeHee, YPE3MEPHO BbICOKAsi OCBELLEHHOCTb paboyelt 30Hbl MOXET YTOMAATb rNasa.

2. PaBHomepHOe pacripefenieHne OCBELYEHHOCTU Ha paboqnx NMOBEPXHOCTSAX U B MPEAENax OKPYXaloLero
MPOCTPaHCTBa. ITO YC/IOBUE CBSA3AHHO C TEM, UTO MOCTOSHHOE NepeMeLleHne B HEPaBHOMEPHO OCBELLEHHbIX 30HaX
NMPUBOANT K YTOMJIEHUIO OPraHOB 3PEHMs, KPOME TOro, Ha afanTaumio K pe3KoMy M3MEHEHMIO OCBELLEHHOCTM rnasy
TpebyeTcst HEKOTOPOE BPeEMS], B TEUEHME KOTOPOro YENOBEK HE MOXET BUAETb OKPY>KatOLLEE NPOCTPaHCTBO U CBOE-
BPEMEHHO pearpoBaTb Ha BO3MOXHbIE OMacHble cuTyaumu. o 3ToN NpMUMHE OJHO MECTHOE OCBELLIEHUE HE MpMU-
MEHSIETCSI.

3. OrcyTcTBUE pE3KMX TEHEU Ha paboye rnoBeEpXHOCTH. Pe3kne TeHU CO3AaloT HeEpaBHOMEpHOE pacnpeae-
NeHune OCBELLEHHOCTM B MOJe 3peHust, UCKaxaloT hopMy NpeaMeToB M MX pa3mepbl. OCObeHHYO OnacHOCTbL npes-
CTaBNSIOT ABWXKYLUMECS TEHWN, AE30PUEHTUPYIOLLME YeNloBEKA B MPOCTPAHCTBE M CMOCOOCTBYIOLLME BO3HMKHOBEHUIO
TPaBMOOMACHbIX CUTYaLIWM.

4. B none 3peHns AO/DKHbI OTCYTCTBOBATb NpsMasl u oTpaxeHHas 6r1eckoctu. MNpsimast 6neckocTb NosBns-
€TCs1, eC/IM UCTOYHMK CBETA HAXOAWUTCS HEMOCPEACTBEHHO B MOJIE 3PEHUS, OTPAXEHHAs!, ECNIM UCTOYHWUK NOMnagaeT B
rnone 3peHusl, OTPaXasaCb B 3epKasibHbIX M MOMPOBAHHbLIX MOBEPXHOCTAX. [MOsSIBNEHME NPSMON UM OTPaXKEHHOM
611eCKOCTI B NOJE 3PEHUSI MOXKET NMPUBECTU K BPEMEHHOMY OC/IEMNJIEHNIO paboTHMKA.

5. BemuuHa 0CBELEHHOCTH [IO/DKHA ObiTb MOCTOSHHOM BO BpeMeHH. Tynbcaumns OCBELIEHHOCT OKasblBa-
€T HebnaronpusTHoOe BIMSIHWE, KaK Ha OpraHbl 3peHUS], TaK U Ha LEHTPabHYO HEPBHYIO CUCTEMY YeSOBEKA, KpOMe
TOro, B psge Cny4yaeB MOXeT MpUBECTM K O4YeHb OMACHOMY sIBNEHMUIO: cTpobockonnyeckoMy acddekTy (Bpallato-
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Lmecs npeaMeTbl MOryT Ka3aTbCs HEMOABWXHbIMM NnbO BpallarowmuMmncs B 06paTHy0 CTOPOHY). Mynbcauus ocse-
LLIEHHOCTM Yalle BCEro BO3HMKAET MpU UCMOMb30BaHMM B KQYECTBE MCTOUHMKOB CBETA ra3opaspsaHbIX faMmr, KOTo-
pble B ceTu nepemMeHHoro Toka (50 'u) 3aropatotcs U racHyT 100 pa3 B cekyHAy (Mpu nepexofe ToKa Yepes HOJb).

6. Hanpas/ieHHOCTb CBETOBOrO MOTOKa Ha paboyyto MOBEPXHOCTb JO/DKHA ObiTb OMTUMA/IbHOM, YTOBbI
06ecneunTb pacCMOTPEHNE BHYTPEHHUX NMOBEPXHOCTEN U3AENNIA, OLEHWUTb PEIbetHOCTb NOBEPXHOCTEN U T. M.

7. Cneayer BbibupaTb HEOOXOAMMbIN CIIEKTPAa/IbHbIM COCTaB cBeTa NMbo Ans obecneyeHuss npaBuibHOM
uBetonepenaun, nmbo Ans ycuneHns LUBETOBbIX KOHTPACTOB.

8. OcBeTUTE/IbHAA YCTAHOBKA [O/MDKHA ObiTb 6E3BPEAHOU M BE30MacHoOM B MpoLiecce 3Kclyarauymu. Buibop
TUMNa OCBETUTENIbHOMN YCTAHOBKM AOHKEH ONPeensaThCa YCNIOBUSAMM 3KCMyaTtaumMmn. Tak, HanpuMmep, Ana 3KCrsya-
TaLUMKU B YCIIOBUAX MOBBILLEHHON BN@XKHOCTU AO/MKHbI UCMOMb30BaThCA CBETU/BHUKU COOTBETCTBYIOLLEro Baro3a-
LLMLLIEHHOrO UCMONHEHNS U T. A. YCTAHOBKN 6aKTepuUUaHOro OCBELLEHMS MOMYT NPeACTaB/IsATb ONACHOCTb ANS Jio-
JIeW, U NpU UX 3KCTJTyaTaumMn U YCTaHOBKE HeobXoanMo cobmioaaTh Mepbl MPeAoCTOPOXKHOCTU .

nPUHLUNIN rMFIMEHNUYECKOIO HOPMUPOBAHNA INPOU3BOCTBEHHOIO OCBELLIEHUA

Llenbto HOpMMPOBaHMS OCBELLIEHMS SIBSIETCS CO34aHME TakMX HOpPM ero, KoTtopble obecneuvsany 6bl Hagne-
Xallyi ypoBEHb BUAMMOCTU M HanMbobLUy0 paboToCNoCOBHOCTb 3peHMs NpU ANUTENBHOM PaboTe Y MUHUMaNbHOM
€ro YTOMJIeHMN. Ha OCHOBaHMM pacCMOTPEHHbIX BbilLE YC/IOBUM BUAUMOCTU B 3aBUCMMOCTM OT KQYECTBEHHBIX U KO-
JINYECTBEHHbIX XapaKTEPUCTUK OCBELLEHUS MPeacTaBnseTcd BO3MOXHbLIM OnpefennTb Cneaytolime OCHOBHbIE -
rmeHmyeckne TpeboBaHMs K OCBELLEHMIO: AOCTATOYHOCTb YPOBHS OCBELLEHHOCTU MM SpKoCcTM ¢hOHa; paBHOMep-
HOCTb pacrpefeneHunsi SPKOCTU B MOJIE 3PEHUSI; OrpaHUYEHNE CNENSILErO AEWCTBMS OT MCTOYHMKOB CBETA; YCTpa-
HEHWE PESKUX U INYBOKUX TEHEN; NPUBIMXKEHME CNEKTPA U3MYUYEHUSI UCKYCCTBEHHbBIX MCTOYHUKOB K CMEKTPY AHEB-
HOro cBeTa. [N 3puUTeNbHbIX PaboT pa3IMYHOA TOYHOCTU U OTBETCTBEHHOCTM HEOBXOAMMO HOPMUPOBATb PasvY -
Hble YPOBHW OCBELLEHHOCTUN. YeM MeHblue yrioBble pa3mMepbl 0O6bEKTOB, a TakKe KOHTpacT obbekTa ¢ (POHOM 1 KO-
3 DULMEHT OTPaXKEHNS OCBELLIAEMON NMOBEPXHOCTU, TEM BbILLE AO/MKEH ObiTb YPOBEHb HOPMMPYEMOMN OCBELLEHHO-
ctn. OCHOBHas 3agaya npu oripefenieHnn yYpoBHS OCBELLEHHOCTU — YCTAHOBUTbL HOPMUPYEMYIKO BENYUHY, Orpe-
AENSAEMYIO XapaKTEPUCTUKON O6BbEKTA pas/iMueHns U oHa U PSAOM [OMOSHUTENBHBIX MOKA3aTENEN : CTOXKHOCTbIO
N MPOAOIDKUTENbHOCTBIO 3pUTENBHON paboTbl; CaHUTApPHLIMM TpeboBaHMAMM; TpeboBaHUAMKU 6e3onacHOCTV pabo-
Tbl U NepeaswxeHns. Npn HOPMUPOBaHUWN YCTAHAB/IMBAOTCS MUHWMAsIbHblE TMrMEHUYECKNE BeTMYMHBLI OCBELLEH -
HOCTU. CHWXKEHME NX HaHOCUT yLuepb paboTocnocobHOCTN M Bbi3bIBAET MOBbILEHHOE YTOM/IEHME 3peHust. YCTpaHe-
HME M OrpaHMYEHME CNENSLEro AeMCTBUS UCTOYHUKOB CBETA U OTPaXKatoLMX MOBEPXHOCTEN NpesyCMOTPEHbI per-
NaMeHTauMeNn MUHUMaNbLHO AOMYyCTUMBIX BbICOT NMOABECA CBETUMIILHUKOB (HE HWbKE 2,8 M OT Nnona) W NpeaesibHo Ao-
MYCTUMbIX SPKOCTEN CBETALUMXCA MOBEPXHOCTEN CBETUSIbLHMKOB (OT 2000 A0 5000 HT). PSIAOM AOMOSHUTENbHbIX
MEPONpPUSITUIA — MaTOBOW OKPacKOW MOBEPXHOCTEN M 060pyAOBaHUs, YCTPAHEHWEM U3 MOJISt 3PEHUS TNSIHLEBbIX
W NOSIMPOBAHHbIX NPEAMETOB — AOCTMraeTCs ociabneHne oTpa)XKeHHoN 61eckoCTy.

EcTecTBeHHOE WM WUCKYCCTBEHHOE OCBELLlEHWE B TMOMELLEHUSX perfaMeHTupyeTcs csogoM npasun CI
52.13330.2011 «EcTrecrBeHHOE U UCKYCCTBEHHOE OCBELleHUe>» B 3aBUCMMOCTU OT XapaKTepUCTUKK 3pu-
TENbHOM paboTbl, HAMMEHbLUEro pa3Mepa 0bbeKTa pasfIMYeHNsl, paspsda 3putenbHol pabotsl (I-VIII), cucTeMsl
OCBELLEHMS, XapaKTepUCTMKN oHa, KOHTpacTa o6bekTa pasnnyeHmns ¢ oHo.

OBBLEKT pasfiMyeHnst - 3TO pacCMaTpUBAEMBbIV MPEAMET, OTAENbHas ero YacTb UK aedekT, KoTopble Tpeby-
€Tcs pasnuyaTh B npouecce paboTbl

[nsa oueHkM (HOPMUPOBaHMS) eCTeCTBEHHOrO OCBeLeHNS Ha NPOWM3BOACTBE UCMOSIb3YETCS BENNYMHA KO-
¢uLmerTa ecrectBeHHoV ocBeljeHHocTH (KEQO) - 3TO OTHOCUTENbHAsA BESIMUYMHA, MOKA3biBaloLIash BO CKOMbKO pa3
OCBELLEHHOCTb BHYTPY MOMELLEHMSI MEHbLLE HAPY>XHOW. ITOT KO3MULMEHT BbIPAXXAETCH B NPOLIEHTAX.

KpoMe konuuyectBeHHOro rokasatenis KEO, HOpMUpYeTC Takas KayeCTBEHHas! XapaKTepUCTUKa Kak HepasHOMED-
HOCTb €CTECTBEHHOIO OCBELYEHMS], T. €. BENIMUMHA, XapaKTepmaytowwas OTHOLeHne Hanbonbluero 1 HamMeHblero KEO B
npeaenax XapakTepHoro paspesa noMeLLeHns.

HopMupyeMbIMK NapaMeTpaMu i CUCTEM WUCKYCCTBEHHOIO OCBELLEHVS SBNSIOTCA: BEIUYMHE MUHUMA/TbHOM
OCBELLEHHOCTU Epjn, AOMYCTUMAES SPKOCTb B 110/1€ 3pEHNS b,or @ TAKOKE r10Ka3atesib OC/IENAEHHOCTU P n Ko3gguum-
eHT nysbcam K,,.

BesmunHa MUHUMA/IbHOM OCBELJEHHOCTY 3aAaeTcs AN Hambosiee TEMHOIO yyacTka pabodeli NoBEpXHOCTY.
loa paboyesf MOBEPXHOCTbIO TIOHAMAETCS YC/IOBHAsi TOPU30HTASIbHAS MJIOCKOCTb, PACroNIOXKEHHas Ha PaCcCTOSIHUM
0,8 M OT ypOBHSA Nona Npou3BOACTBEHHOIO MOMELLEHUS.

NCTOYHUKN NCKYCCTBEHHOIO OCBELLIEHUA

UCTOYHNKOM MCKYCCTBEHHOIO CBETAa Ha3blBaeTCA YCTPOWUCTBO, NpeaHasHaueHHoe As MpeBPaLLEHNs Ka-
Koro-nm6o BUaa 3HEPrUn B ONTUYECKOE U3MTYyUYEHUE.

B HacTosllee BpeMs CBETOTEXHUYECKAs MPOMBILIIEHHOCTb BbIMYCKAET LWNPOYaNLLIMIN aCCOPTUMEHT UCTOYUHM -
KOB CBETa OT/IMYAIOLLIMXCA MO CBOMM XapaKTEPUCTUKAM, KOTOPbIE IENATCA Ha ABe 6osbLIMe rpynmbi:

e [IAMMbl HaKaNMBaHUS;

e ra3opa3psHbIE NIaMMbl.

58



MpyvHWN AEACTBUS JIaMn HaKa/IMBaHMsI OCHOBaH Ha CMOCOBHOCTU pacKaNeHHON HWUTW M3 TYromniaBKoro
MeTanna (Bonbdpama) B MHEPTHOM rase WM BakKyyMe M3nyyaTb BUAWMMbIA CBET. MIHEPTHbLIN ra3 npensTcTByeT wc-
napeHuto BonbdpamMa M yYMeHbLIAeT MOTEMHeHME KObbl. JlaMmbl MMEKT pasnuyHble ¢opMbl KOMbbl, urpatoLime
Yalle BCero AeKopaTUBHYIO ponb. JlaMnbl HakanuBaHws 6biBalOT NpoO3padHbIMK, MaTOBLIMU U UMEIOT Taloke LWMpo-
Kyt0 UBETOBYIO ramMmy (6enble, KpacHble, CMHUE, 3efeHble, XenTble Konbbl).OHM BbINYCKAKTCA B LUMPOKOM Avana-
30He MoLHocTel (oT 15 ao 1500 BT).

Jlamnbl HakanueaHus, n3obpeteHHble B 1872 r. A.H. JloabirMHbIM U yCOBEpLUEHCTBOBaHHbIe B 1879 r. T.A.
DANCOHOM, 10 CMX NOP SABASKOTCA Havboree LWMPOKO pacrnpoCTpaHEHHbIMU UCTOYHUKaMK ceeTa. OHKM obnagaioT ps-
[IOM JOCTOMHCTB: UX MOXHO HEMOCPEACTBEHHO BKIOYATL B CETh C HaMpsHKEHWEM, paBHLIM paboyeMy HamnpsHKEHUIO
NaMmnbl, OHX MPOCTbl B U3rOTOBSIEHWM, [AELIEBbI, KOMMAKTHbI, MPaKTUYECKU HE 3aBUCAT OT YCJIOBUM OKpYXXatoLlen
cpenbl, MMEKT HEe3HAUUTENbHbIV NEPUOA Pa3ropaHns, CBETOBOW MOTOK K KOHLY CPOKa CTy>Obl CHUXKAETCSt He3Ha-
ynTenbHO. B namnax HakasMBaHWS YMeHbLUEHUE CWMbl CBeTa 0becrneunMBaeTCs NPOCTbiIM YMEHbLUEHWEM Hampsixe-
Husi. BonbcpamoBasi HUTL (pucC. 24) NpeacTaBnsieT coboi KOMNAKTHBIN MCTOYHMK CBETA, KOTOPLIM Nerko hokycu-
pyetcs pednekropamum U nnH3aMu. Bce 31O obneryaeT ucnonb3oBaHWE NaMn HakanueaHus TaM, rae TpebyeTtcs
yrnpaBneHvue CBETOBbLIM MOTOKOM (OCBELLEHNE CLEHbl, BUTPUH, KOHbEpeHL-3anoB 1 T. 4.).

OpHako 3TV naMnbl UMEKOT paf CyLeCTBEHHbIX HeAOCTATKOB:

® HN3KYI0 3KOHOMMYHOCTL (KM 3...5 %);

e H/3KYI0 CBETOBYIO oTAadvy (7...20 nM/BT);

® OZIHOPOAHbIN CMEKTPasbHbIN COCTaB CBeTa (NpeobnaiaHne XEMTON U KPAcHOW YacTell CnekTpa npu Heaoc-
TaTKe CUHeW U PUONETOBOW NO CPABHEHMIO C ECTECTBEHHBIM CBETOM);

e HepauMoHanbHOe pacnpefeneHne CBETOBOro NoToka Ans 60MbLWMHCTBA NaMmn, 4To TpebyeT npuMeHeHus
OCBETUTENbHOM apMaTypbl (CBETUSILHUKOB);

e Masnbli Cpok ciy6bl (0T 1 000 go 3 000 u).

/ CrexnaHHad Konba

PR Bomedpanmopad HUTE

\ M oib1eHOBEIe PPk aTe/I HUTH HaKama

[oxoms

KoHTakT

PUCYHOK 24 — YCTPOWCTBO JlaMrbl HakanvMBaHWst

[anorerHHbie namrbl HakamsaHus (puc. 25). MpUHUMN AENCTBUSI TaKoM e, KaK U Y 0BbIYHbIX laMmn HaKam-
BaHWs (CBeYeHve BONbMPaMOBON HUTU), HO B KONGE HAXOAMTCS raforeHHbIn ras (6poM unu Mog), KOHTPOIMpYo-
WM ncnapeHve Bonbdpama. Konba ranoreHHoW namnbl U3roTaBIMBAETCS, Kak NPaBWIO, U3 KBApLEBOro CTekna,
Tak Kak TpebyeTtcs noaaep)kaHne MUHMMabHOM TeMnepaTypbl CTEHKM KON6bl NaMnbl Ha ypoBHe 250 °C. 3To Heob-
X0AMMO Ans Toro, 4Tobbl ranouns Bofbdpama oCTaBasncs B ra3006pa3HOM COCTOSIHUM U HE OCaXAaNcs Ha CTeHKax
namnbl. Y 601bWLIMHCTBA rasioreHHbIX namn CpoK CNyx6bl Bbille, YeM Yy aHaNOrMyHbIX NaMmn HakanvMBaHus, HUTb pa-
6oTaeT npu 6onee BbICOKOM TemMnepaType, U3nyyas 6onee 6enbiii UBETA. TV Namnbl UCMOMbL3YIOTCA TaM, rae Tpe-
6yloTCs Manblil pa3Mep UCTOYHMKA CBETA, BbICOKAasl HarNpaB/EHHOCTb CBETOBOMO MOTOKA M BO3MOXHOCTb YNpPaBAsTb
WMHTEHCMBHOCTbLIO CBETOBOIO MOTOKA.

[anoreHHble namnbl MOryT MUTATLCA HanpsbkeHnem 220 n 12 B (puc. 25). HU3KOBOMbTHLIE rasioreHHble flaM-
MNbl U3HaYanNbHO NpefHa3HavyanmMcb AN AMAacKOMNOB M KMHOMPOEKUMOHHBIX annapaTtoB. [Npu HanpsbkeHnn 12 B HUTb
TOM XK€ MOLYHOCTM, YTO U Npu 220 B CTaHOBMTCS MeHbLUE U Tonwwe. bonbluasi Macca HATW NO3BOMSIET BbIAEPXKMBATb
6onee BbICOKYIO pabouyto TeMnepaTtypy U obecneunBaeT 60/blUYI0 CBETOBYIO OTAauy, 60MbLUUIA CPOK cnyx6bl. Mo-
CKOMNbKY BbICOKas TeMrnepaTypa UCTOYHWKa CBETA BpeaHa ANs NieHKU B KWHOMPOEKUMOHHbBIX anmnapaTtax U Avanpo-
eKTopax, pa3paboTaH crieumanbHbii TMM pednekTopa, KOTOPbIM OTPAXAET TOMbKO BUAMMOE U3/yYeHne, NO3BONSS
WHpaKpacHOMY U3MyUYeHUIO (Tersy) YXOauTb Yepe3 3aAHIOI0 YacTb NlaMrbl.
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PucyHok 25 — [anoreHHble namnsbi:
A — HanpsbkeHue nuTaHus 220 B; 6 — HanpskeHue nuTaHus 12 B.

B razopa3psigHbix MCTOYHMKaX CBETa V3/yYeHne OMTUYECKOro AnanasoHa BO3HWKAET B pesysnbTaTte ra-
30BOr0 paspsga B atMocepe MHEPTHbIX ra3oB, NapoB METAIOB M UX cMecen [5].

Mo cpaBHeHMIO C NaMnamMy HakanvMBaHWUS rasopaspsaHble namMnbl UMEOT psf NPenMyLLecTs :

ey HUX 6onee Bbicokasi cBeTOBas oTaadva (Ao 40 nM/BT) n 6onee Bbicokmint KMNA (a0 7 %);

¢ 60/1bLUMI CPOK CNYKObI (10-12 ThIC. 4), @ Y SlaMN BbICOKOTO AaBneHust Ao 15 TbIC. Y;

® OTHOCUTE/TIbHO HU3Kasi APKOCTb CAMOr0 UCTOYHMKA CBETA, YTO He BblI3blBAET OC/IENIEHNS;

® CMEKTP M3/lyYeHUS] MOXET PeryimpoBaTbCs 3a CHET MCMOJIb30BaHUS PasfIMYHbIX JIIOMUMHOMOPOB M MOXET
6bITb NPMBAMKEH K CNEKTPY eCcTeCTBEHHOro CBeTa.

HecMOTps Ha psig o4eBMAHbLIX NMPenMMyLLeCcTB ra3opaspsiaHble UCTOYHMKM CBETa He CBODOAHbI M OT HEKOTO-
pbIX HEAOCTaTKOB:

e ra3opaspsaHble UCTOYHMKM CBETA HE MOIYT HEMOCPEACTBEHHO MPUCOEAVHSATLCS K SNIEKTPUYECKON CETU, B
CXEMY MX MOAKJIIOYEHNS 06513aTENIbHO BXOAMT nyckoperynvpytowmin annapat (MPA);

¢ [1PA nmeeT B CBOEM cocTaBe banniactHoe ConpoTuBIIEHNE B BUAE APOCCENS U SBMSIETCS MCTOYHMKOM LIYMa ;

o 1151 3aXKUraHUS ra3opaspsaHoi namnbl TpebyeTcss HekoTopoe Bpemsi (0T 5 ¢ 0 3...10 MuH);

© CBETOBOM MOTOK JIaMrbl K KOHLYY CpoKa C/Ty>KObl CyLLIECTBEHHO CHUXKAETCS U MYJIbCUPYET;

o C, OHM 3a2XKUraloTCa HEeHaZEXHO);°AN1s1 HEKOTOPbIX BUAOB ra3opa3psaHbiX flaMn (JIIOMUHECLEHTHBIX) Cylle-
CTBYIOT OrpaHUYeEHMs Mo TeMrepaType OKpy>KatoLlel cpeabl (Npy TeMnepaTypax, 6msknx k 0

¢ [MOCKOJIbKY B ra3opa3psifHblX flaMrax coaepXuTcsa pTyTb (BewwecTBO 1-ro kjacca OornacHoCcTW), To nocne
OKOHYaHWs cpoka cnyx6bl HeobxoanmMa mx cneunanbHas yTuamsaums (nepepaboTtka Man 3axXopoHeHVe);

e cTpobockonuueckoMy addekTy (Bpaliatomecs npegMeTbl MOryT Ka3aTbCS HenoABMXKHbIMM nMbO Bpa-
LaKoLWmMmcsl B 06paTHYIO CTOPOHY). [Ina YCTpaHEHUS 3TOr0 SB/EHNS MPUXOAUTCS NPUMEHSTb CrneunanbHble CXEMbI
BKJIOUYEHWNS NIaMN M MPUHMMAaTb MEpbI, NPeAoTBpaLLaoWme CTPO60CKONMYECKNI 3¢ deKT.—ra3opaspsaHble namnbl B
CeTN NepemMeHHOro ToKa 3aropatoTcs M racHyT 100 pa3 B cekyHay. ECnu He npuHATL cneuunanbHbIX Mep, TO 3TO
MOXXET, BO-NepPBbIX, BbI3bIBATb AOMOSIHUTENIbHOE 3pUTESIbHOE YTOMJIEHUE U, BO-BTOPLIX, MPUBECTN K OYEHb OMacHo-
My SIBMTEHUIO

Cnocobbl yMEHbLIEHUS My/bCaLMM OCBELLEHHOCTM Ha paboyeit MOBEPXHOCTY CeaytoLUme.

1. Ucnonb3oBaHue TpexdasHoi cxeMbl BKIOUYEHUS naMmn (puc. 26).
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PucyHok 26 — TpexdasHasi cxeMa BKOUYEHWS ra30paspsiaHbIX 1aMn

CBETOBbIE MOTOKM NTaMI, NMUTAEMbIX pasHbiMK daszamu, CYMMUPYHOTCS B KaXXAbl1 MOMEHT BPEMEHU B OTAESb-
HbIX TOYKax NPOCTPaAHCTBA, YTO CHWKaeT nynbcaumm obliero cBeToBOro notoka. MNpu TakoM NoAKIYeHUn Heob-
XOAMMO CTPEMUTLCS K TOMY, YTOBbl OCBELUEHHOCTb B KaX[OM TOYKE CO3AaBasiaCb HE MEHEe YeM OT ABYX-Tpex
namn.

2. B ogHodasHoW ceTn nNpy UCMOb30BaHUM ABYX/1AMMOBOr0 CBETU/IbHMKA YMEHbLUEHME MyNbCaLMn AOCTU -
raeTcs BK/IIOYEHMEM B LiEMb OAHOW NaMmrbl TONbKO APOCCENs, a B LEMb APYroi Apoccens U koHaeHcaTopa. Mapa-
METPbl APOCCENEN U KOHAEHCaTopa NoAadupatoTcs TaknM 06pa3oM, UTobbl 06EeCneUnTb CABUM TOKOB B LIEMSAX NIAMM
OTHOCUTENBLHO ApYr Apyra Ha 120 (puc. 27).

1 Ul‘ cTH

PVICYHOK 27 — ,U,BYXJ'IaMHOBaFI CXeMa BKIKOYEHUA ra3opa3psaaHbIX JlaMn

CyMMapHbIi CBETOBOM MOTOK ABYX SlaMMn B 3TOM C/ly4ae HUKOraa He 6yAeT paBeH Hynio, a Konebnercs Bo-
KpYr HEKOTOPOro CPEAHErO YPOBHS C YaCTOTOM MEHbLLEN, YEM NMPU OAMHOYHOMN Namne.

Mpw cpaBHUTENBLHO HEGO/IbLLIOM KOIMUYECTBE SlaMn B OCBETUTE/IbHOW YCTAHOBKE 3TUM METOAAM CBOMCTBEHHDI
TalKKe crnegylolme HeJoCTaTku: YCIIOXKHEHWE NPOEKTUPOBAHMUS U MOHTaXa OCBETUTESIbHbLIX YCTAaHOBOK, HeAoCTa-
TOYHO BbICOKast HAaAEXHOCTb, TaK KaK BbIXO4 U3 CTPOS YaCTU /laMI MOXET YBENMUMBATL NybCalnio OCBELEHHOCTH
Ha OTAENbHbIX YUYacTkax paboyeit NOBEpXHOCTU. ECiM B MHOMOMaMMoBbIX OCBETUTESbHbIX YCTAHOBKAX yAaéTcs 0C-
TATOYHO YCMELHO HEMTPANIM30BaTh NySIbCALIMIO OCBELIEHHOCTU, TO B C/lydYae UCMONb30BaHUSA OAHOMAMIOBOro UC-
TOYHMKa CBETa 3Ta NpobrieMa OCTaETCs, Kak MpaBuio, HEPELLEHHON. HanpuMmep, Ansi MECTHOIO OCBELLEHUS Xena-
TE/NEH 0AHOMAMMOBbI UCTOUYHUK CBETA Kak Hamboree HaaéXHbI, SKOHOMUYHbIN U KOMMAKTHBIN.

MNpakTuka 3KcnayaTauMm OCBETUTENbHbLIX YCTaHOBOK Ha OCHOBE ra3opaspsfHblX fiaMm rnokasana, YTo MeTo-
Abl CHVWXXEHUSI MyNbCalyMM OCBELEHHOCTM Ha paboyelt MOBEPXHOCTV MpU MOMOLWM pacdasvpoBKM CBETUNBHUKOB
WM NPUMEHEHNS CXEMbI C OTCTAMOLIMM U OMEPEXAIOLWIMM TOKOM He 0BecrneumBaloT AOMYCTUMbIX 3HAYEHUA ko3¢ -
urumeHTa nynbcaummn 4nas TodHbIX paboT 1 npu akcnayaTaummn NIBM.

MpakTnyeckn Bcerga 4acTb flaMn B TaKUX OCBETUTENbHbIX CUCTEMaX rOpUT HeCTabunibHO WM HeucrpaBHa,
YTO NPVBOANT K 3HAYMTENIBHOMY YBENMYEHNIO KN B 6OMBLIMHCTBE TOUYeK paboyeli 30HbI.

3. YBennyeHne 4acToTbl MUTAlOLWEro HanpsbkeHus. 3TOT crnocob sensietca Hambonee ahdeKTUBHbLIM, MO-
CKOJIbKY MpefycMaTpMBaeT CHUXKEHME MynbCauum CBETOBOro NMOTOKa MCTOYHMKA cBeTa. lNpwu yactote nutaHmsa 60-
nee 400 Iy ucyesaeT nynbcaums, Tak Kak B Konbe Namrbl BO3HUKAET NMOCTOSIHHbIA O6BbEMHBbIV 3apsa, KOTOpPbIA He
ncyesaeT npu nepexoae Toka yepes HoJb 1 obecneurBaeT NOCTOSHCTBO CBETOBOMO MOTOKA.

B HacToswwee BpeMsl BMECTO TpPaaMLUMOHHLIX MPA, nMetowmx B cBoeM coctase H6annactHoe ConpoTuBIieHNE B
BMAe Aapoccens, uenecoobpasHo MCMOMb30BaTb BbICOKOYACTOTHbIE «3NeKTPOHHbIe» MPA (3IMPA), koTopble obecne-
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UYMBAIOT MOJSIHOE OTCYTCTBME MyNbCauumn CBETOBOro NoToka. Kpome Toro, npumeHeHue JMNPA rno3BonsieT yBenmunTb
CBETOBYIO OTAauy M CPOK CNy>6bl razopa3psaaHbix 1amn Ha 10-15 %. Ma3opa3psgHble Namnbl 6bIBalOT ABYX OCHOB-
HbIX TUMOB: /IAaMMbl HU3KOro AaBfeHUs (JTIIOMUHECLIEHTHbLIE) U NlaMnbl BbICOKOrO AaBfieHus.

JIIOMUHECLIEHTHAS /1amina MPeACcTaBnsieT coboi 3anasHHYO C ABYX CTOPOH CTEK/ISIHHYIO TpYbKy, Ha BHYTPEH-
HIOIO MOBEPXHOCTb KOTOPOW HAHECEH Coi NloMUHOOpa — BELLLECTBA, CBETSLIErocs noa AeNCTBUEM ynbTpadurone-
TOBbIX Jlyyel. B Topubl Tpybku BrnasiHbl ABa 3/1EKTpoda. Bo3ayx u3 Tpybku yaaneH, U BMECTO HErO BBEAEHbI He-
60/1bLLIOE KONNMYECTBO aproHa M Kanns pTyTy, koTopas npy pabote namnbl NnpeBpawiaeTcs B nap (aproH obnervaer
CO3[aHune 31eKTpuYeckoro paspsaa). lNpunoXeHHoe K 31eKTpPoAaM faMnbl MepeMeHHOe HarpsKeHWe Bbi3blBaeT
3MIEKTPUYECKUI paspsa MeX/y 31eKTpoAaMU JIIOMUHECLIEHTHOM flaMnbl U MPOXOXAEHNE TOKa B Mapax pTyTv U ap-
roHa, HanoMHAWMX TPYOKY. DNekTpod, C KOTOPOro NPOUCXOAST BblAeIeHMEe NOTOKa 3/1eKTPOHOB, HA3bIBAETCS Ka-
TOAOM.

IMmceuns (UCnycKaHue) 3NEKTPOHOB B JIIOMUHECLIEHTHOWM JlaMie NPOUCXOAWT NP HarpeBe Katoaa Ao [ocTa-
TOYHO BbICOKOM TEMMEPATYPbl 1 MO3TOMY Ha3blBAETCA TEPMO3/IEKTPOHHOM . BENMumHa TEPMO3NIEKTPOHHOWN 3MUCCUA
3aBMCMT OT TEMMepaTypbl, MaTepuana U dopMbl MOBEPXHOCTM KaToda. KaToa M3roToBNSETCS M3 BOJbpaMOBOM
HWUTW, CBEPHYTONM B HebosblUyo cnupanb. Cnnpanb MOKpbiTa YrAeKUCbIMU ConisiMu 6apust U CTPOHUMS, NpeBpa-
LaoLWMMUCS B npoLecce 06paboTky B Tak Ha3blBaeMblii okcua. OKCuaHas MieHKa, NoKpbiBaloLlas 31ekTpos, yBe-
NMYMBAET CNOCOBHOCTb U3/TyHYeHMS SNEKTPOHOB M 0bneryaet 3axkuraHue namnbl Npy 6onee HA3KOM HanpsHKeHWK .

MPOMBILLINIEHHOCTbIO BbINYCKAKTCS JIIOMUHECLIEHTHbIE SlaMMbl 06LIEro Ha3HayeHns MOLIHOCTLIO 4, 6, 8, 10,
13, 15, 20, 30, 40, 65, 80, 125, 150 1 200 BT. JlaMnbl MOLHOCTbIO OT 15 0 80 BT BbINyCKalOTCA CEPUMHO B COOT-
BetcTBumn ¢ FOCT P 59175-2020. OcTanbHble faMnbl N3roTOBMSOTCA HEHONbLUMMM MAPTUSIMM MO COOTBETCTBYHOLWMM
TEX-HUYECKUM YCNOBUSM.

Mo uBETHOCTM U3y4aeMoro CBETOBOMO MOTOKA BbINMYCKAOTCA NaMnbl MATU OCHOBHbIX TUMOB: SlaMnbl AHEBHO-
ro ceeta — J11; 6enoro ceeta — J1b; xonoaHo-6enoro ceeta — JIXb; Tenno-6enoro ceeta — JITb; AHEBHOroO CBETa C
ynyJlleHHo uBeTonepeaaden — J1AU, a Takke JIXBL, v JTITBL, 13 KOTOpbIX NOCNeAHME NPENMYLLECTBEHHO Mpes-
Ha3HaYeHbl A1 XWUNbIX MOMELLEHNIM. KpoMe BbilLEYKa3aHHbIX, BbINyCKalOTCS LBETHbIE NlaMrbl (KPAacHbIE, PO30BbIE,
XenTble, 3eN1eHble 1 ronybblie), KOTopble NPUMEHSIOTCS AN AeKOPaTMBHOro M TeaTpasnbHOro oceelleHuns. Mo ¢op-
Me TPYOKM-KONObl MMEETCA HECKONIbKO PasHOBMAHOCTEM naMn: MpsIMOMHEWHble, MM-06pasHble, KonbueBble, U-
o6pasHble 1 ap. Hambonbluee pacnpocTpaHEHWE NOMYUYUAN NPAMOSIMHENHBIE NaMnbl.

OfaHOM M3 pasHOBMAHOCTEN JIIOMUMHECLIEHTHBIX J1aMM OBLLEr0 HasHaYeHNs SBNSIOTCA PedIEKTOPHBIE NAMIbI .
B 0603HaueHnM MapkMpoBKM namn BBoaMTCS 6ykBa P. B 3TMX namnax Ao cnos nioMyvHodopa Ha 60Mbluyto YacTb
BHYTPEHHEN MOBEPXHOCTU TPYOKN HAHOCUTCS COM XOPOLLO OTPAXXAtOLLEro CBET NopoLlka. He nokpbIToi TakuM Mo-
POLLKOM OCTaeTCsl TOJIbKO MOJioca BAOb TPybku. CBETOBOM MOTOK NaMribl HarnpaBnsSiETCs OTPaXaroLlwMM CIIOEM Ye-
pe3 3Ty nonocy. OCHOBHbIM NPEUMYLLECTBOM pedIEKTOPHbIX SIAaMM SBNSETCA TO, YTO OHW MOIYT WCMOMb30BaTbCA
B CBETUJIbHMKAX 6€3 oTpaxaTesiei, TaK KaK OTPaXkatloluid CoW MrpaeT posb oTpaxartens. OCO6eHHO BbIroAHO
npu-MeHeHne pedeKTOPHbIX S1aMn B MOMELLEHMSX C BbICOKMM YPOBHEM Mbi/IN, TaK KaK Mblilb OCeAaeT r/aBHbIM
06pa-30M Ha BEPXHEN MOBEPXHOCTU NaMrbl, @ CBET NPOXOAWUT BHM3 Yepe3 CBOBGOAHYIO OT Mbl/iv NOBEPXHOCTb.

KomnakTHble mommHeceHTHeie nambl (KNJT) (pyc. 28). Mo npuHUMNY CBOEro AENCTBUS MPaKTUUECKU He
OT/IMYAIOTCS OT OBbIYHBIX IIOMUHECLIEHTHBIX (3NIEKTPUYECKUIA pa3psia reHeEpPUpPYeET yNbTPadUoNeT, KOTOPLIM, B CBOIO
ouyepeab, 3acCTaBNsieT CBETUTbCS NOMMHOMOP), NO3TOMY CBETOBasl OoTAaya M Cpok ciyxbbl K/UJ1 umetoT Te xe
npe-uMmyLlecTsa nepea namnaMmm HakaamBaHusl, YTO U Y JIOMUHECLEHTHbIX NaMmn.
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PVICYHOK 28 — KoMnakTHbIe NIIOMUHECLIEHTHBIE NlaMrbl

KJUT unn Kak ux MHorga HasblBaloT «3Heproc6eperaroume» NlaMnbl ABUNNCb PE3Y/IbTAaTOM YCOBEPLUEHCTBO-
BaHUA BCEX TEXHUKO-3KOHOMUYECKUX XapaKTEPUCTUK ra3opa3psaiHbiX laMmn, YTO NMPUBENO K YCTPaHEHUIO TUMNYHBIX
HEAOCTATKOB JlaMn HaKamBaHUA U NIOMUHECLIEHTHbLIX JlaMn NpU OAHOBPEMEHHOM COXPaHEHUU U Pa3BUTUN UX AO0C-
TOWUHCTB.
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MNpexpae Bcero, creuMannctaM yaanocb YMEHbLUMTbL pa3Mepsl famn. HoBble TEXHONMOrMYeckne BO3MOXKHOCTU
MO3BOMMAN YMEHbLWNTL AMAMETP TPYOKM A0 7 MM, U, M30rHYB €€ ABaXKAbl MW TPWXAbI, NOSyUUTb KOMMAKTHYIO
KOHCTPYKUMIO (CM. pucC. 28). YMeHblueHne rabapuMToB NO3BOMMIO COKPaTUTb NMpUMeHeHne pTyTh 6onee yem B 10
pa3 (ao 2-3 mr), a B amanbramHbix KJ1J1 pTyT B UiCTOM BuAe HeT Booblle, OHa HaxXoAWUTCS B CBA3AHHOM COCTOSI-
HUW.

Moxkapo- n B3pbIBO6E30MACHOCTb, @ TaKXKe 3aluTa OT NopaXKeHus NoTpebutens aneKTpu4yeckMM TOKOM BO3-
poC/n Ha NOpsAoK, KpoMe Toro, kadectBeHHble KJTJ1, Kak npasuio, UMET 3aluTy Mpu NoBpeXaeHUn nsnyyato-
Lwero 6510ka, TpaBMOBE30MNACHbIE HEM3BEKAEMbBIE LIOKOMM M Pl APYrUX YCOBEPLLEHCTBOBAHMIA.

YMeHblueHue rabapntoB K11 No3BosiMIo NPUMEHSTb UX KakK B OTAENbHON OCBETUTENBHOMN YCTAHOBKE, TakK M
AN NPSIMOW 3aMeHbl 1AM HaKanvMBaHWS B CBETUJIbHMKAX CO CTaHAAPTHbIMM MATPOHAMM, PacCYMTaHHLIMM Ha UC-
nosb30BaHne pe3bboBOro LOKOsS.

Mopasnsioulee 60/bIWNHCTBO KJ1J1 ocHalleHbl IMPA, KOTOpbIE 3HAYUTENIbHO SHEPrO3KOHOMUYHEN, YeM Tpa-
AVNUMOHHbIe 3nekTpoMarHutHble MPA, Tak Kak noTepu MOLWHOCTVM B 6anfacre He MpoMCXOAMT, W, KpoMe TOoro, ra-
PaHTUPYIOT NPaKTUYECKN MrHOBEHHOE BK/TIOYEHWE flaMnbl.

CrieynarsibHble JIIOMUHECLEHTHbIE J1aMribl. KpoMe OnmMcaHHbIX Bbllle OCBETUTESNbHBIX JIIOMUHECLEHTHLIX naMn,
BbIMyCKaOTCA HakTepnumaHble U 3pUTEMHbIE Namnbl.

bakTepuumaHbie 1amribl ABNSIOTCS UCTOYHMKOM KOPOTKOBOJIHOBOIO YNbTPadMoNeTOBOro U3ydeHus, YHUY-
ToXatolero 6akTepun, 06e33apakMBaloLLEro (CTEpUIM3YIOLLEr0) BO3AYX MOMELLEHUIA, BOAY, MULLEBbIE NPOAYKTHI,
Tapy Ha NULWEBbLIX NPeanpuaTUSX 1 np.

B oT/MuMe OT OCBETUTENbHLIX IIOMUHECLIEHTHbIX /1AM, Y KOTOPbIX CTeKNo TPpybkn u nioMMHOMOpP He npo-
NycKaloT ynbTpaduoneTosble yyun, B 6akTepuumaHbIX namnax Tpybkn M3roToBASKOTCS M3 CneumanbHOro ysuorne-
BOrO CTEK/1A, XOPOLLO MPOMNycKatoLero ynbTpadmroneToBoe M3ny4yeHUe C KOPOTKOM BOSHOW. BakTepuumaHbie nam-
Mbl HE MOKPbIBAOTCS JIIOMUHOMOPOM. [MPOMBILIEHHOCTBIO BbiNycKaloTcs HakTepuumaHble namnel Tuna Ab15,
[B30-1 n 1660 (ayrosble 6bakTepuumaHbie) MOLHOCTBIO COOTBETCTBEHHO 15, 30 1 60 BT, HanpshkeHne Ha namnax
55, 100 1 103 B 1 cpeaHsas npoaomKUTENbHOCTb ropeHns 2000, 3000 1 5000 u.

SputemHebie s1amribl ABNSIOTCA UCTOYHUKOM YNIbTPadMONeToOBOro U3ny4eHunst U UCNosb3yrTca ANs KOMNeHca-
UMK yNbTpacdMONETOBON HEAOCTATOYHOCTU. OTINMUUTENBHBIMA OCOBEHHOCTAMM 3PUTEMHLIX N1aMM SIBASOTCA COPT
CTekna n coctas NtoMmHodopa. [ns 3puTEMHbIX NaMn NPUMEHSIETCS YBUONEBOE CTEKI0, XOpPOLWO npornyckatolee
yNbTpadmroneToBoe U3NydeHne, HO ¢ 6onee A/IMHHON BOMHOM, YeM B BaKTEpUUMAHbLIX flaMnax, U €O CreunanbHO
noao6paHHbIM NMIOMUHOGOPOM. Takol NloMMHOMOp NpeobpasyeT U3fydeHre pTyTHOro paspsaa B yibTpaduonero-
BOE M3/TlyYeHME C COOTBETCTBYIOLIMM AMAMNa3oHOM [JIMH BOJIH, YTO COOTBETCTBYET HEOCTAIOLLEMY OCEHbIO U 3UMOM
ynbTpadmoneroBoMy usnydeHnto ConHua. CBoe Ha3BaHWE 3TU flaMMbl MNOJYYMIN MO TOMY AENCTBUIO, KOTOPOE OHM
0Ka3bIBalOT Ha KOXY YesioBeKa: Bbl3blBalOT e MOoKpacHeHue, 3arap-3puteMy. Takue namnbl MPUMEHSIIOT B YCTaHOB-
Kax A1 UCKYCCTBEHHOIO Y/IbTPacMONETOBOrO 061yUeHMS NIOAEN M XXUBOTHBIX C 03[0POBUTENIbHON LIESbIO .

MPOMBILLNIEHHOCTBIO BbIMYCKAKTCA 3pUTeMHbIE namrbl Tuna J1915, J1I930-1 n JISP40 MOLWHOCTBIO COOTBETCT-
BeHHO 15, 30 n 40 BT; HanpsbkeHne Ha namnax 58, 108 1 103 B; cpeaHss npoAomKUTENbHOCTL roperns 600, 2000
1 1500 4. Jlamna Tvna JI9P MMEET Ha BHYTPEHHEN MOBEPXHOCTM pedreKTOPHbIN CIOM, MOKPLIBAOLWNIA NPUMEPHO
2/3 NomnepeyHoro cevyeHnst TPYoKM U MO3BONSIOLMIA CKOHLEHTPUPOBATbL U3/yUYEHME NlaMMbl B OMNPEAESIEHHOM Ha-
npasneHun. CBeveHme 3puTeMHbIX 1amn cMHeBaTo-ronyboe.

JyroBelie pTyTHbIE JIaMribl BbICOKOro Aas/ieHns (4p/1). B oTnvume OT NIOMUHECUEHTHBIX SlaMM, rae AaBreHune
MapoB PTyTW COCTABMSIET [O/M MWINIMMETPOB PTYTHOro CTonba, B PTYTHbIX Namnax APJ1 UCrnosb3yeTcs rasoBbii
paspsia B napax pTyTW NMpu AaBfeHUsIX, HAMHOIO NpeBbIWAWMX aTMocdepHoe (puc. 29). Takne namnbl NpeacTas-
NSAOT coboi TONCTOCTEHHYIO KBapLEBYIO TPYOKY (ropenky) ¢ AByMSl Unu 6onee aNeKTpoaamMm, BMOHTMPOBaHHYIO BO
BHELLHIOK KOMBY M3 TEPMOCTOMKOIO CTEKNA, CTEHKU KOTOPOW M3HYTPWU MOKPbIThbl JIIOMUHO(OPOM. BHYTpY ropesnku
HaxoaaTCs A03MpOBaHHas Kanesibka PTyTW M ra3 aproH; B TOpubl ee BnasiHbl BOSib)paMoBble 3/1eKTpoabl. AproH
obneryaeT 3axuraHue paspsaa B X0n0oHON TpybKe, 1 Noc/e 3aXuraH1s paspsaa HauMHaeTcsl NPOoLIEeCC UCnapeHust
pTYTU, KOTOpasi NepexoanT B NapoobpasHoe COCTOSHME.

Mpu ycTaHOBNEHMM OYroBOro paspsga mexagy padodvMu anekTpogamu NioTHOCTb M TemnepaTtypa napoB
pTYTK Mo AuameTpy Tpybku ByayT Heo4MHAKOBLIMU: MO OCcK TPYOkM TemnepaTypa OygeT makcumarnbsHoi. bnaroga-
psi 3TOMYy MIIOTHOCTb TOKa B LEHTpe TPpyOkM MakcumanbHa, U paspsg MMeeT Bui CBETSILLErocs LHypa, pacnoro-
YKEHHOrO MO OCY TPYOKM.

C noBbIEHNEM [aBMeHMs MApOB PTYTU MEHSIETCS XapaKTep ChnekTpa, M3fy4aemoro rasoBbiM paspsigoM.
Yem Bbllwe gaBrneHue, TeMm Gonblue ApKOCTb CMoWHOro ooHa. B CBSA3M C M3BMEHEHNEM CMNEKTPa N3MYyYEHNST MEHS -
eTCcs LUBETHOCTb CBETA, CO30aBaEeMOro PTYTHOW NaMrnon OT CUHEe-3eNeHON Npu HU3KMX OaBneHusx go oenow npu
BbICOKMX AaBneHusax. MNpumeHeHne namn OPJ1 onsa ocBelleHnsi okasanock BO3MOXHBIM B pe3ynbTaTe NonydeHusi
TEMNepaTypoCTOMKNX NIOMUHOGOPOB, NPY NOMOLLUN KOTOPbIX yAanock UCMPaBUTb LIBETHOCTb U3MY4YEHUsST PTYTHOMO
paspsiga. [leno B ToM, 4YTO LIBETHOCTb U3NYy4YeHUsi paspsga B napax pTyTv, JalOLWEro MHTEHCMBHbIA CBET CUHEBATO-
ro OTTEHKa, AenaeT HEBO3MOXHbLIM MPaBUITbHOE BOCTPUATME LIBETOBLIX OTTEHKOB: NULA NIOAEN CTAHOBATCA MEpT-
BEHHO-ONeaHbIMU, TyObl — CMHEBATO-CEPLIMU, KPACKU OKpY>KatoLMX NPeaMeTOB UcKaxatTcda. [MosTomy pTyTHble
namnbl 6e3 noM1MHOdOopa CUYNTAIOT NPaKTUYECKN MaronpurogHeiMy AN OCBELLEHMS Aaxe B Tex cnydasx, Korga K
uBeTonepenaye He NpeabsBNATCA BbICOKMe TpeboBaHMsA, Hanpumep, Npu oceelleHumn ynuud. OT aToro HegocTar-
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Ka yganocb n3baBuTbCs Npy NOMOLLM JIFOMUHOGOPA, KOTOPbIA HAHOCUTCA Ha BHYTPEHHIOK MOBEPXHOCTL BHELLUHEN
konobl namnbl [PJ1. Konba ata nmeet dopmy, obecneymBatoLlyto npu paboTe namnbl OOMHAKOBYK TemnepaTtypy
BCEWN MOBEPXHOCTU, MOKPLITOM MIOMUHOGOPOM. JTIOMUHOGOP XOPOLLO NOrMoLaeT HEBUAMMOE YrnbTpaduoneToBoe
n3ny4veHue, Npoxoasilee Yepes KBapLEBbIE CTEHKM TPYOKN, U NpeobpasyeT ero B OpaHXeBO-KpacHOe BUOAUMOE U3-
nyyeHue, NCNpasnsag TeM caMbiM LIBETHOCTb U3ryvyeHus namnsl. [pu 9ToM BUOMMOE M3nyyYyeHue pTyTHOro paspsia
NOMUHOOP NOYTM HE NornoLLaeT.

Jlamnel Trina OPJ1 BeinyckatoTes moLHocThio 80—1000 BT, uMeloT A0BOMLHO BbICOKYHO CBETOBYIO OoTAady (oT
40 po 50 nm/BT, B 3aBUCMMOCTU OT UX MOLLIHOCTU), CPOK Cry0bl cocTaBnseT Ao 7500 yacoB. PTyTHbIE namnbl Bbl-
COKOro [aBneHnst UMeT 3HauYuTenbHoe NPeuMMyLLEeCTBO MO CPaBHEHWMIO C flaMnaMy HakanvBaHus U MIOMUHEC-
LEHTHBbIMW flaMnamm 13-3a CMoCOBHOCTM COCPEAOTOUNTL 3HAYUTENbHYH CBETOBY MOLLHOCTb B HEOOMBLIOM 00 -
éme. Jlamnel OPJT TpebytoT nocnegoBaTtenbHOro ¢ HUMK BrrtodeHus MNPA.

MapameTpbl OKpyXKatoLLEen cpebl HE OKa3bIBaOT 3HAYUTENBHOrO BNUSAHUA Ha paboTty namn OPJ1, 4yto no3so-
naeT UCMonb30BaTh UX AN1F YNMYHOIO OCBELLEHUs, rae Apyrye namnbsl MoryT NPUMEHATLCA NULLL B CBETUIbHUKAX C
TENmoBOM N30NALMEN 1 NPU HAaNN4mMM cneymnarnbHbIX CXEM BKITHOYEHWS.

Kn y namn OPJ1 coctaensieT okono 60 %, 4ToO He NO3BONSAET pekoMeHa0BaTb X Afs OCBELLEHUSA NPOM3BOA -
CTBEHHbIX NMOMELLEHUI, rOe NPON3BOAUTCS HaNpskEHHasi 3puTenbHas paboTa.

PTyTHble namnebl [PJ1 BbinycKkaloT ABYX MOAMMUKALMIA: OBYXINEKTPOAHbIE U YETbIPEXANEKTPOAHbIE.
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Puc. 29 — lyroBasi pTyTHas NtoMUHecLieHTHast namna Tuna JPJ1 ¢ ucnpaBneHHoW LIBETHOCTbIO:
a) — ABYX3N1eKTpoaHas namna; 6) — YyeTblpexaneKTpoaHas namna;
1 — pTyTHas KBapLieBas Tpybka; 2 — BHeLUHsIs konba; 3 — nioMMHodop; 4 — pe3660BO LIOKONb;
5 — pabouwne 3neKkTpoabl; 6 — 3aXuratoLme 31eKTpoabl; 7 — pe3ncTopsl

CBETUJIbHUKN. 3AAYN U METO4bl CBETOTEXHUYECKOIO PACYETA NCKYCCTBEHHOIO

OCBELYEHUSA NTPON3BOACTBEHHbIX HOMELLIEHMMV

Bce 6onbluee pacnpocTpaHeHWe NoyyatoT NaMibl HaKaMBaHUS C MOAHbIM LMK/IOM - FafonaHble NaMnbl, KO-
TOpbIE UMEIOT NYULLIMIA CNEKTPASIbHBIN COCTaB CBETA M XOPOLUME SKOHOMUYECKME XapaKTEPUCTUKM.

B kauecTBe OCBETUTENbHbIX NPUGOPOB NPUMEHSIIOT CBETU/ILHUKM N MPOXEKTOPbI. B KauecTBe NepeHOCHOro
MECTHOI'O OCBELLEHNSI UCTIONL3YIOT aKKyMY/ISTOPHbIE POHAaPH.

MO KOHCTPYKUMN CBETU/IbHUKM OENST: HA OTKPbITbiE, 3alLUMLIEHHbIE 3aKPbITbie, MblIEHENPOHULAEMbIE, BAro3a-
LLMLLEHHbIE, B3PbIBO3ALLUMILEHHbIE 1 B3pbiBO6E30MacHble. Mo pacnpeaeneHnio CBETOBOMO NMOTOKA B MPOCTPAHCTBE CBe-
TWIBbHWKM 6bIBAOT NPAMOr0, MPENMYLLIECTBEHHOMO NPSIMOrO, PACCESIHHOIO M OTPaXXEHHOO CBETA.

CBETWU/MBHMKI aBapUMHOIO OCBELLIEHUS MPUCOEANHSAIOT K HE3aBUCMOMY UCTOYHUKY MUTAHUS 3NIEKTPO3IHEPTU -
e, OHW BKJTIOYAIOTCSt aBTOMATUYECKM NP NPeKpaLLeHn AENCTBUS OCHOBHOIO OCBELLEHWS UM BPyUHYI0. Kaxabli
pabOoTHMK AO/MKEH 3HATb MOPSAAOK M MECTa BKJIOYEHWS aBapUINHOIO OCBELLEHUS.

Mpu 3KcnyaTaumMm OCBETUTENbHbIX NMPUMBOPOB NMPOM3BOACTBEHHOIO OCBELLEHNS HEO6XOAMMO MPOBOAWUTL pe-
ryNSIPHYIO0 OYMCTKY OCTEKJIEHHBIX MPOEMOB U CBETU/ILHUKOB OT 3arpsi3HEHWUI, CBOEBPEMEHHYIO 3aMeHyY Meperopes-
IMX N1aMI, KOHTPOJb HAMPSHKEHUI B OCBETUTENIbHOM CETU, CUCTEMATUUECKMIA PEMOHT 3IEMEHTOB CBETOTEXHMUYE-
CKOWV M 3NEKTPUYECKON YacTel CBETUILHOrO Npubopa. YMcTka CTeKON CBETOBbLIX NMPOEMOB A0/DKHA NPOU3BOAUTLCS
He MeHee [IByX pa3 B rof Ans NMOMELLEHWI C HE3HAUMTENbHBIM BbIAESIEHMEM MbINIM U HE peEXe YETbIPEX pas B rof
QNS TOMELLEHWI CO 3HAUNTENBHBLIM BbIAENIEHWEM MbIIN. YUCTKA CBETUBHWUKOB [I0/HKHA NPOM3BOANTLCS OT 4 A0 12
pa3 B roA B 3aBUCMMOCTY OT 3arblIEHHOCTU NPOU3BOACTBEHHOrO NMoMelleHns. MpoBepKa YPOBHSA OCBELLEHHOCTM B
KOHTPOJIbHbIX TOUKaX MOMELLEHUS UM Ha OTAENbHbIX pabounx MecTax NpoM3BOAWNTCS HE peXke OAHOro pasa B roj.
OCHOBHOIA NpU6OP ANt U3MEPEHUSI OCBELLIEHHOCTU SIBNSIETCA (DOTOS/IEKTPUYECKUIT JIIOKCMETP.
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OcHOBHOY 33A1a4€/i CBETOTEXHUHYECKMX DACHETOB SB/SETCSH: NSt €CTECTBEHHOrO OCBELLEHMSI OnpeaeneHne
Heo6X0AMMON MOLLIAAM CBETOBbIX MPOEMOB; A/ UCKYCCTBEHHOMO - TPEOYEMOI MOLLIHOCTU 3NIEKTPUYECKON OCBETU-
TENbHOW YCTaHOBKW A1l CO3aHUs 3ajaHHON OCBELLIEHHOCTH.

CBeTOTEXHMYECKUM pacdeToM MOryT BbITb OnpeaeneHbl:

- MOLLUHOCTb AaMrl, HeobxoauMas Anst NoslyYeHnsl 3alaHHOM OCBELLIEHHOCTU NPpW BbIBpaHHOM TUMe, pacrnoso-
XKEHUWN N UMCIe CBETUNBHMKOB,

- YMCNO U PacrioNIOXKEHNE CBETUIIBHUKOB, HEOOXOAMMBIX /S MOJTyYEHUS 3aZlaHHOM OCBELLEHHOCTM MPU Bbl-
6paHHOM TuNe CBETU/IbHUKOB M MOLLHOCTM JTaMM B HUX,

- pacyeTHas OCBeLLEHHOCTb NpY M3BECTHOM TUMeE, PacrionoXeHN CBETUTbHNKOB M MOLUHOCTM SlaMM B HUX.

OCHOBHbIMM MpY NPOEKTUPOBaHMKN ABASIOTCA 3a4ayn NepBoro BMAa, NOCKOSIbKY TUM CBETUIBHMKOB M UX pac-
NosoXKeHne AO/MKHbI BbIOBMPaTbCa MCXOASA U3 KayeCTBa OCBELLEHNS M €r0 SKOHOMUYHOCTY.

PewweHne 3agay npy pacyeTe oCBeLeHNs BTOPOro Buaa npon3BOANUTCS, €I MOLLHOCTb JlaMn TOYHO 33JaHa,
Hanpumep Heo6xo0aAMMO NPUMEHNTb CBETUIBHUKK C JIIOMUHECLEHTHBIMM flaMnaMn MOLLHOCTBIO 80 BT.

3apgaun TpeTbero BMAA peLlatoTcs ANs CyLeCTBYIOWMX YCTaHOBOK, eCiv OCBELEHHOCTb HEBO3MOXHO M3Me-
pVTb, U ANS NPOBEPKM MPOEKTOB M PACUYETOB, HanpuMep, A/ NPOBEPKM TOYEUHbI METOIOM PacyETOB, BbIMOSHEH-
HbIX MeTOAOM KO3(hdPULUMEHTA NCNOb30BaHMS.

BbinonHeHWe CBETOTEXHNYECKMX PAacHETOB BO3MOXHO METOAAMM :

1) meTtoaoM koapduLmMeHTa MCNONb30BaHMS CBETOBOIO NOTOKa,

2) METOZIOM YAENbHON MOLLHOCTH,

3) TO4Y€YHbIM METOAOM.

Metoa ko3 duuMeHTa MCNOAb30BaHUS NpUMeHseTca ans (pacyeta oblero paBHOMEPHOro OCBELLUEHMS To-
PV30HTasIbHbIX MOBEPXHOCTEN NP CBETUJIbHMKAX Nto6Oro Tuna.

MeToa yAenbHON MOLLHOCTV MPUMEHSIETCA NS NPUBIMIKEHHOTO NPeaBapUTENIbHOMO ONpeaeneHnsl YCTaHOB-
JIEHHOW MOLLHOCTM OCBETUTENIbHOMN YCTAHOBKM.

ToYeYHbIN METOA pacyeTa OCBELLEHUS NMPUMEHSIETCS /1S pacyeTa OBLLIEro PaBHOMEPHOIO U JIOKA/IM30BAHHO -
ro OCBELLEHNS, MECTHOTO OCBELLEHNSI HE3aBMCMMO OT PacroIOKEHNS OCBELLAEMOMN NMOBEPXHOCTU MpU CBETU/bHMUKAX
npsiMOro CBeTa.

KpoMe BbllleyKa3aHHbIX METOAOB pacyeTa OCBELLEHUS, UMEETCA KOMOMHMPOBaHHLI METOA, KOTOPbIM NpuMe-
HSIETCS B TeX C/lyyasix, Koraa HenpuMeHnM Metod KoapduumeHTa ncnosb30BaHUs, @ CBETUIIbHUKM HE OTHOCATCS K
KSlaccy npsiIMoOro CeeTa.

TEMA K NIEKLIUM N2 7: «BO3AEACTBMUE U3JTYYEHNI HA YEJTOBEKA U OKPY)XAIOLLYIO CPEQLY »

Bonpocs! nexuynn:

1. Mpvipoza v BUAbI UOHU3UPYIOLWMX U3TYYEHWI; UCTOYHUKN U3NyYEeHUI; BUONorMyeckoe AenCTBME U3NydYeHnin Ha
yenoBeka.

2. HopMupoBaHue m3nyyeHuid, Ao3bl U npeaenbl 06ydenmnst; pabota C paaMoaKTUBHLIMU BELLECTBAMU U UCTOYHM-
KaMW; [O3UMETPUYECKUI KOHTPOSb.

3. CM3 OT MOHM3UPYIOLLMX MU3TyHEHUI.

nPUPOOA U BUAbl NOHN3UNPYHOLLINX M3NTYYEHWUIA; NCTOYHUKU U3NYYEHWIA

BNOJIOTMYECKOE AEVICTBVIE M3NYYEHWIA HA YENOBEKA

UoHuanpyroLee n3/ydeHne — NOTOK 3apsDKEHHBIX UM HEWTPanbHbIX YacTULL U KBAHTOB 3/1IEKTPOMArHUTHOIO
U3MyUYEHUS], NMPOXOXKAEHNE KOTOPbIX YEpe3 BELLECTBO NMPUBOAWUT K MOHU3aUMM U BO3OYXXAEHWUIO aTOMOB W/IM Mone-
Kyn cpeapl.

Bce MoHM3MpyloLLme U3MTy4eHUs MO CBOEMN NpUpPoae AeNaTcs Ha DOTOHHbIE U KOpNycKynsipHble. K poToHHOMY
VNOHM3MPYIOLLEMY M3/YYEHMIO OTHOCATCS raMMa-u3fyyeHne, BO3HMKAKOLIEE MPU U3MEHEHWM SHEPreTUYECKOro Co-
CTOSIHMSI @TOMHbIX SiAEP WM @HHUTMAALUMM YacTULl, TOPMO3HOE U3yYEHME, BO3HMKAIOLLIEE NPY YMEHBLIEHUN KUHE-
TUYECKON 3HEPIM 3aPSDKEHHBIX YacTUL, XapaKTEPUCTUYECKOE WU3JyYEHUE C ANCKPETHbIM 3HEPreTUYECKUM Crek-
TPOM, BO3HMKAIOLLEE MPU U3MEHEHUM SHEPrETMYECKOTO COCTOSIHWSI /IEKTPOHOB aTOMa M PEHTIEHOBCKOE M3Ny4e-
HME, COCTOSILIEE U3 TOPMO3HOTO WU/WIM XapaKTEPUCTUYECKOTO M3MydeHuii. K KOpnycKynsipHOMY MOHM3UPYIOLLEMY
U3MYYEHNIO OTHOCAT arnbda-n3nyyeHne, 3MeKTPOHHOE, NMPOTOHHOE, HEATPOHHOE M ME3OHHOE M3NydeHus. Kopryc-
KyNSPHOE M3/TyYeHne, COCTOSILLIEE M3 MOTOKa 3apshKeHHbIX YacTul, (anbda-, 6eTa-yactuu, NpoTOHOB, 3MEKTPOHOB),
KMHETUYECKAs 3HEPTUS KOTOPbIX AOCTaTOYHa A/ MOHM3ALMM aTOMOB MpW CTONIKHOBEHMM, OTHOCUTCS K Klaccy He-
NMOCPEACTBEHHO MOHU3UPYIOLLErO U3Ny4YeHUsl. HEMTPOHbI U ApYyrue 3feMeHTapHbIE YacTULbl HEMOCPEACTBEHHO He
NpOV3BOAAT MOHM3aLIMIO, HO B NMPOLIECCE B3aMMOAENCTBUSI CO CPeion BbICBOBOXKAAIOT 3apSHKEHHBIE YacTULLbl (3NEK-
TPOHbI, MPOTOHbI), CNIOCOGHbLIE MOHU3MPOBATb aTOMbl U MOJIEKYSbI CPeibl, YEpe3 KOTOpPYH npoxoasaT. COOTBETCT-
BEHHO, KOPMYCKY/APHOE M3/TyYeHNE, COCTOSILLEE M3 MOTOKA HE3aPSHXKEHHbIX YacTWLl, Ha3blBalOT KOCBEHHO MOHWU3U-
PYIOLLMM U3JTyYEHNEM.
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MICTOUYHMKOM MOHM3MPYIOLLErO U3/yUYEHUS] Ha3biBAlOT OOBEKT, COAEPXALUUIN PAIMOaKTMBHbIA MaTepuarn, um
TEXHUYECKOE YCTPOWCTBO, MCMYCKAMOLIEE MMM CMOCOBHOE (NpuU OnpeaeneHHbIX YCIoBUSX) UCTYCKaTb MOHU3MPYIO-
Lee u3nyyeHue.

Knaccngpukaums MCTO4HNKOB U3/1yHeHns. COBpeEMEHHbIE SAePHO-TEXHMYECKNE YCTaHOBKM 06bIYHO npeacTaBs-
NS0T COBOM CNOXKHBIE UCTOYHWMKM U3MyYeHUA. HanpuMep, UCTOUHMKAMKM M3TyYEHWIn IENCTBYIOLLEro SAEpPHOMo pe-
aKTOpa, KPOME aKTUBHOM 30HbI, SIBMSIKOTCA CUCTEMA OXNAXAEHMS!, KOHCTPYKLIMOHHbIE MaTepuasbl, 060pya0BaHNE U
ap. Mone M3nyyeHus Takux peasibHbIX COXHbIX MCTOYHMKOB OBbIYHO NMPEACTaBNSETCA KaK Cynepno3viuus nosen
N3nTy4eHns oTAeNbHbIX, 6o1ee 3neMeHTapHbIX MCTOUYHMKOB.

JIto60V UCTOYHMK M3NyUYEHMS XapaKTEPU3YETCS:

1. Bnaom m3ny4yeHnss — 0OCHOBHOE BHMMaHWE yaensercs Havbosnee 4acTto BCTPEYAOLWMMCA Ha NpaKkTuKe uc-
TOYHUKAM g-U3MyUeHnsl, HEWTPOHOB, a-, b* -, b™-yacTuu.

2. FeoMeTpuen uctodyHnka (chbopMol 1 pasMepamm) — reOMETPUYECKM UCTOUHUKM MOTYT 6biTb TOYEYHBIMU U
NPOTSHKEHHbIMU. TPOTSHKEHHbIE UCTOYHUKM NPEACTaBASIOT Cyrneprno3vumio TOYEUHbIX MCTOYHMKOB W MOryT ObiThb
NMHENHBLIMMW, MOBEPXHOCTHLIMUA MM OBBEMHBIMU C OrpaHUYEHHbIMM, MOTY6ECKOHEUHBIMM WM BECKOHEUYHBIMU pas-
MepaMmMu.

®DU3NYECKN TOYEYHBIM MOXHO CUYMTaTb TAakoM UCTOYHMK, MaKCMMasbHblE pa3Mepbl KOTOPOrO0 MHOMO MEHbLLE
PacCTOSHMA A0 TOYKM AETEKTUPOBaHUS U AnnHbl cBobogHoro npobera B Matepuane UCTOMHMKA (ociabneHnem us-
Jly4EHUS B UCTOYHWMKE MOXHO npeHebpeyb). NMoBEpXHOCTHbIE UCTOYHMKM MMEKOT TOLWMHY MHOMO MEHbLUYID, YEM
paccTosiHne A0 TOYKWM AETEKTUPOBaHUS M AnnHa ceobogHoro npobera B mMatepuane UCTOYHMKA. B 06beMHOM uc-
TOYHMKE U3MydaTenn pacrnpeaeneHbl B TPEXMEPHOM 0611acTy MPOCTPaHCTBa.

3. MOLWHOCTBIO M ee pacrnpeaeneHmeM rno UCTOMHUKY — UCTOMHMKK M3TydeHns Hambonee YacTto pacnpeaensi-
IOTCS MO MPOTSHKEHHOMY WU3MyYaTesN0 PaBHOMEPHO, 3KCMOHEHUMANbHO, JIMHENHO MM MO KOCMHYCOMAANbHOMY 3a-
KOHY.

4. DHEpPreTMYECKMM COCTaBOM — SHEPreTUUECKM CMEKTP WMCTOYHMKOB MOXET 6biTb MOHO3HEPreTUYECKUM
(McnycKatoTea YacTMUbl OAHOM (PUKCUPOBAHHOM 3HEPTUM), AMCKPETHBIM (MCMYCKAlOTC MOHO3HEPreTUYeckme vac-
TULbI HECKONTbKUX SHEPTUI) UM HEMPEPbIBHBIM (MCMYCKATCS YacTuLbl pa3HbIX SHEPrMi B Npeenax HEKOTOPOro
3HEpPreTMYecKoro AnanasoHa).

5. YrNoBbIM pacrnpeaeneHneM UsnyyeHnss — cpeay MHoOroo6pasust YrioBbiX PacnpeaesieHnin U3nyYeHnin nc-
TOYHMKOB ANs1 peLeHns 6OMbLUMHCTBA NPAKTUYECKMX 3adad AOCTaTOMHO paccMaTpuBaTh Crieaylolme: M30TPOorHoe,
KOCMHYCcOMAanbHOe, MOHOHarpaB/ieHHoe. MHoraa BCTpeYaroTcs YrfoBble pacnpenesneHvs, KoTopble MOXHO 3anwu-
caTb B BUAe KOMOBMHaLMIM M30TPOMHbIX 1 KOCUHYCOMAAMbHbIX YITIOBbIX PacrpeaenieHnin UsnydeHunii.

(Ha npakTnke UCTOYHUKN BCTPEYaloTCs B HEOrPaHWYEHHOM MHOroo6pasmm yKkasaHHbIX XapakTepucTuk.) Mam-
Ma-nyuu, anbda- n 6eTa-4acTuubl 06/1a4al0T pa3INUHONM NPOHMKAaLWEN CnocobHOCTLIO. Mpober anbda-yactvubl B
BO3AYXE HE MpPEBbILIAET HECKONIbKUX CAHTUMETPOB; HETa-4acTuLbl MOMyT MPOWTM B BO3AYXE HECKOJSIbKO METPOB, a
ramMMa-KBaHTbl — AeCATKM, COTHWU MeTPOB. lNpu BHelHeM 06/y4eHun YenoBeka anbga-4acTmubl NOSHOCTbIO 3a4ep-
XXWBAIKOTCS MOBEPXHOCTHLIM CI0EM KOXW; 6eTa-yacTuupl He MOryT MPOHMKHYTb B M1ybb YenoBeveckoro opraHusma
6onblue, YeM Ha HECKOMBbKO MUIIMMETPOB; raMMa-KBaHTbl CNOCO6HbI Bbi3BaTb 0b61yyeHMe Bcero Tena.

Mon paaMoaKTMBHOCTbIO NMOHUMAETCS CaMOMNPOM3BOJIbHOE MPEBPALLEHNE HEYCTOMUMBOIO HYKIMAa B APYrow
HYK/IMA, COMPOBOXAAMOLWEeCs UCMYCKAaHNMEM WMOHU3UPYIOLWEro n3nydyeHus. KonmyectBo pagMoakTMBHOMO BeLLecTBa
N3MEpSIETCS EAMHMLIAMM MAcChl U aKTUBHOCTbIO, KOTOpasi paBHa uYMC/Ty SiAepHbIX NpeBpalleHnit (pacnaaoB) B eam-
HMUY BpeMeHu. EanHnuen aktuBHocTM B CU cnynT pacnaa B cekyHay: 1bk=1pacn/c. Hanbonee ynotpebutens-
HOM BHECMCTEMHON MeXAyHapoAHOW eavHuLelh sensetcs kiopu: 1Kn=3,7 10%° Bk, 4TO COOTBETCTBYET aKTUBHOCTM
1r pagus.

Takke NpUMEHSIIOTCA:

1. Jonwu kopy: Imunankiopn=0,001kopun; 1MUKpokopn=0,000001K0pH.

2. Pesepdopa: 1pesepdopn — Takoe KOMMYECTBO PaAMOaKTUBHOMO BELIeCTBa, B KOTOPOM npoucxoamt 10°
pacnazos B 1cC.

3. PeHTreH: 1peHTreH — Takoe KOSMYeCTBO raMMa-msfydeHus (MM peHTreHOBCKOrO M3y4eHus), KOTopoe
BbI3bIBAET 06pa3oBaHue 2,082 10° nap uoHoB B 1cM® Bo3ayxa (ycnoBust HoOpMaribHbIE), UKW TO KONNYECTBO U3NY-
YEHWs, KOTOPOE Bbi3blBaeT BbiaeneHne aHeprim 0,1093pr/cm® Bosayxa.

HUctouHnkm nanyyenni

Pa3nnyaloT ecrecTBeHHble U CO3A4aHHble YeNOBEKOM UCTOUHUKM M3My4veHnst. OCHOBHYIO YacTb 06/1y4eHns Ha-
ceneHune 3eMnu Nosy4yaeT OT eCcTeCTBEHHbIX UCTOYHUKOB. EcTecTBeHHble (NpUpOAHbIE) UCTOYHUKU KOCMUYECKOTO U
3EMHOr0 NMPOUCXOXAEHUS CO3Aal0T €CTECTBEHHbIV paanaUMOHHbIN doH (EPD). Ha Tepputopun Poccumn ectecTBeH-
HbIA (hOH CO3AaET MOLLHOCTb 3KCMO3ULMOHHONM A03bl Nnopsaka 40...200 M63p/roa. N3nydyenne, obycioBneHHoe pac-
CesHHbIMM B 6uocdepe WUCKYCCTBEHHbIMUA PaAVOHYKIMAAMU, TMOPOXAAET MCKYCCTBEHHbIA PaIaLMOHHbIN OH
(VP®), KOTOPbLIM B HacTosllLiEE BPeEMS B LIESIOM MO 3eMHOMY LIapy AobaBnseT K EP® nuwb 1,3%.

CoueTaHue EP® 1 NP® obpasyeT paiaLMoHHbIN OH, KOTOPbIA BO3AENCTBYET Ha BCE HaceNeHWe 3eMHOro
Lapa, MMest OTHOCUTESIbHO MOCTOSIHHBIN YPOBEHb.
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KocMuyeckme nyym npenctasnsioT MOTOK MPOTOHOB U a-4acTuL, NPUXOASALWMX Ha 3eM/Iio U3 MUPOBOro Mpo-
cTpaHcTBa. K ecTeCTBEHHbIM UCTOYHMKAM 3EMHOM0 MPOUCXOXAEHWUSI OTHOCUTCH U3/ydeHne paavoakTUBHLIX Be-
LLlecTB, coAepXaluuxcs B nopoaax, noyse, CTpOMTENbHbIX MaTtepuanax, Bo3ayxe, Boae.

Mo OTHOLWEHMIO K YenoBeKy UCTOYHUKN 0BSlyYeHnss MOryT HaxoAMTbCS BHE opraHvM3Ma u 0bnyyaTb ero cHa-
pY>Xu. B 3TOM criy4ae roBopsT O BHEWHeM 06/1y4eHnn. PagnoakTyBHbIE BeLeCcTBa MOMyT OKa3aTbCs B BO34yxe, KO-
TOPbIM AbILUXT YESI0BEK, B MULLE, B BOAE M NOMacTb BHYTPb OpraHM3aMa. 370 6yaeT BHyTpeHHee 0bnyyeHme.

CpeaHsa adbdeKkTMBHAS 3KBMBaNEHTHas 403a, NOyvYaeMas YesloBeKOM OT BHelHero obnyyeHus 3a rog ot
KOCMUYECKMX y4yel, cocTaBnsieT 0,3 M3B, OT UCTOYHMKOB 3EMHOI0 npoucxoxaeHns — 0,35 M3B. B cpeaHeM npu-
MEpHO 2/3 3(pdeKTUBHON SKBUBANEHTHOMN A03bl OB6TYYEHUS, KOTOPYHO YESIOBEK MOSYUYAET OT ECTECTBEHHBIX UCTOY-
HWKOB paaMauum, NMocTynaeT OT paAMOaKTVBHbIX BELLECTB, NMOMaBLUMX B OPraHWM3M C MULLEN, BOAOMN, BO3AYXOM.

Hanbonee BECOMbIN U3 BCEX ECTECTBEHHbIX MCTOYHMKOB paavaumn — 3TO HEBUAMMBINA, HE MMEIOLIMI BKyCa U
3anaxa ras pagoH (B 7,5 pasa Tshkenee Bo3agyxa). B 3gaHus pagoH nocTtynaeT ¢ npupoaHbiM rasoM (3 Kbk/cyT), ¢
Bofo (4 kbk/cyT), C HapyXHbM Bo3ayxoM (10 KbBk/cyT), u3 cTpoiMaTepuanoB M rpyHTa nog 3aaHvem (60
KBK/cyT).

3a nocnegHue aecaTuneTns YenoBek co3gan 6onee ThiICAYM UCKYCCTBEHHBLIX PAAMOHYKIMAOB M Hay4uscs
NPUMEHSITb UX B PasfINYHbIX Lensax. 3HayeHUs MHANBUAYanbHbIX [03, MNOJSTydaeMbIX NIOAbBMU OT UCKYCCTBEHHbLIX UC-
TOYHWKOB, CUJIbHO pa3/inyaroTCs.

Bnosiornyeckoe gencrene n3siydeHni Ha YyesloBeKa

Moa BO3AEMCTBMEM WMOHU3MPYIOLLErO W3/YYEHUS Ha OpraHusM YesioBeKa B TKAHSAX MOTYT MPOUCXOAWUTb
CNOXHble puUsmyeckue n Bruosornyeckme npouecckl. B pesynbTare MOHMU3ALMK XMUBOW TKaHW MPOUCXOAWUT paspbliB
MOJIEKYNIAPHBIX CBA3EN U U3MEHEHME XMMUYECKOW CTPYKTYPbl PasfMyHbIX COEAMHEHWI, YTO B CBOKO o4epeab npu-
BOAUT K rmbenu KneTok.

Ewe 6onee cyleCTBEHHYIO porib B hOPMUPOBAHUN BMONOrMUYECKUX NMOCIEACTBUA UIPalOT NPOAYKTbI Paauvo -
Nn3a BOAbl, KOTopasi cocTaBnseT 60...70% Maccbl 6MONOrMyYeckon TKaHu. MNoa AENCTBUEM MOHUBMPYIOLIETO M3/Ty-
yeHus Ha Boay obpasyloTcs cBoboaHble pagvkanbl H- n OH-, a B NpucyTCTBUM KMCNOpoAa TakxXe CBOGOAHbIN pa-
AVKan ruapornepokcuaa M nepokcuaa BoAopoaa, SBMSIOWMECS CUMTbHBIMU OKMCIMTENsMU. [NpoaykTbl paanonnsa
BCTYNaloT B XMMUYECKME peakLmn C MOJIEKY/laMn TKaHel, 06pasysl COeIMHEHNS, HE CBOMCTBEHHbIE 340POBOMY Op-
raHu3My. 3TO MPUBOAUT K HAPYLUEHWIO OTAENbHBIX (YHKLMIA UM CUCTEM, a TaKXKe XMU3HeAeATeNbHOCTU OpraHn3Ma
B LIESIOM.

MHTEHCMBHOCTb XMMUYECKUX PEaKLIMA, UHAYLIMPOBAHHBLIX CBOBOAHLIMM paAMKanaMu, MOBLILAETCS, U B HUX
BOBJIEKAIOTCA MHOTME COTHU U ThICAYM MOJEKYS, HE 3aTPOHYTbIX 061yYeHneM. B 3ToM cocTtouT cneundunka aencr-
BUS MOHU3MPYIOLLErO U3MYyYeHUs Ha 61onormyeckme o6bEKThI, TO eCTb NMPOU3BOAUMBIV U3NyyeHneM 3ddekT oby-
C/IOBJ/IEH HE CTOJIbKO KONMYECTBOM MOIJIOLLEHHONW 3HEpPrnM B 06/1y4aeMoM 06beKTe, CKOJIbKO Tol popMoit, B KOTO-
poii 3Ta 3Heprus nepeaaeTcs. Hukakon Apyroi Bua 3Hepruv (TEMMOBOW, SNIEKTPUYECKON WM Ap.), MOr/OLEHHOM
6uonornyeckum o6LEKTOM B TOM XXE KONMYECTBE, HE MPUBOAMT K TaKMM U3MEHEHUSIM, KAaKue Bbi3bIBAlOT NOHM3U-
PYIOLLIME N3TYYEHMS.

HapyweHnusi 6uonormyeckmx npoueccos MoryT 6biTb Mbo 0bpaTUMbIMK, KOraa HopMarbHas paboTa KIeToK
06/Ty4eHHOM TKaHW MONTHOCTbIO BOCCTAHAB/IMBAETCA, MO0 HEOBPaTUMbIMK, BEAYLUMMU K MOPAKEHUIO OTAESNbHbIX
OpraHoB MM BCErO OpraHn3Ma W BO3HUKHOBEHWIO JTyYEBOM BO/IE3HM.

Paznuuatot ase opMbl NTyueBoi 60ME3HM — OCTPYHO U XPOHUYECKYHO.

Octpas ¢hopma BO3HUKAET B pe3yfbTarte 06/ydeHnst 60/bLIMMM [103aMU B KOPOTKUIM NMPOMEXYTOK BPEMEHM.
Mpn fo3ax nopsiaka ThiCAY paj nopaxkeHne opraHnM3Ma MOXeT 6biTb MITHOBEHHbIM («CMepPTb Mo JIyHOM»).

Octpas ny4desas 605e3Hb MOXET BO3HMKHYTb M MpKW NMonagaHum BHYTPb OpraHn3aMa 60nblwnx KOnM4ecTs pa-
AVNOHYKMAOB.

XDOHUYECKME MOPaXKEHMS PA3BUBAIOTCS B pe3ysibTaTe CUCTEMATUYECKOro 06/yYeHns A03aMu, MpEBbILLAIO-
WMMn npepensHo gonyctumele (NA4A4).

MN3MeHeHUs1 B COCTOSIHMM 3[00POBbSI HA3bIBAOTCS COMAaTUUYECKUMM 3P PEKTaMM, eCNIN OHN MPOSIBNAIOTCA He-
NOCPEeACTBEHHO Yy 06/TYYEHHOrO NNUA, U HaC1e4CTBEHHbIMU, €CII OHU NPOSIBNISIOTCS Y €ro NOTOMCTBaA.

[ins pelleHns BONPOCOB paavaLMOHHON 6e30MacHOCTM B MEPBYIO odepeab NPeACTaBnsioT HTepec sddex-
Tbl, HabNaaeMble Npu «ManblX 403axX» — MOPsSAKA HECKOMBbKNX CaHTU3MBEPTOB B Yac (onpeaeneHre cM. ganee) u
HWDKE, KOTOpble peanbHO BCTPEYaoTCs NPy NMPaKTUYECKOM UCT0MNb30BaHUM aTOMHOW SHEPrun.

B HopMax paavaLMoHHOW 6€30MacHOCTM B KQYeCTBe €IMHWLbI BPEMEHU, KaK NPaBWUsIo, UCMONb3YETCS rof, U
KaK CneicTBUE 3TOro, MOHATUE ro/I0BOMN A03bl 06/TyUeHUS.

BecbMa BaXkHbIM 3A€Cb SIBASIETCS TO, YTO, COr/IaCHO COBPEMEHHBIM NMPEACTaB/IEHNSM, BbIXOA HebnaronpusT-
HbIX 3(peKTOB B AMana3oHe «MasbiX A03», BCTPeYaloWmMXCs B 0BbIYHbIX YCI0BMSIX, Maio 3aBUCUT OT MOLLHOCTM
J103bl. OTO 03HAYAET, UTO 3hdeKT onpeaenseTcs Npexae BCEro CyMMapHOW HAKOMEHHOW 1030/ BHE 3aBUCUMOCTU
OT TOro, NMoJlydeHa OHa 3a 1 AeHb, 3a 1 ¢ uam 3a 50 neT. Takum 06pa3omM, oueHuBast 3pdeKTbI XPOHNYECKOro 06-
Ny4eHus, cnegyet MMeTb B BMAY, UYTO 3T 3PdEKTbl HaKanIMBaKTCS B OPraHM3Me B TEYEHUE ASINTENIbHOIO BpeMe-
HW.
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Ewe B 1899 r. 6bin ycTaHOBMEH (DaKT NOAABMIEHNS PAKOBbIX KMETOK WOHM3VPYIOLWMM M3nydeHneM. B panb-
HElLLEM MONE3HOE MPUMEHEHME PaaMOAKTUBHbIX BELLECTB B Pas/iMuHbIX cdepax AesTeNIbHOCTU CTPEMUTESNBHO pas-
BmBanocb. B 1954 r. B CoBeTckoM Coto3e 6bina nyweHa nepsas B Mmpe ASC. K coxaneHuto, nccneaosaHns atoma
MPUBEN K CO3AAHUIO M MPUMEHEHUIO B 1945 r. aToMHON 60M6bl B XMpocuMe 1 Haracaku. 26 anpenst 1986 r. Ha
YASC npousolna TshKenenias aBapus, Kotopast npuBena K rubenn n 3aboneBaHunio Nioaen, 3apaKeHnto 3Hauu-
TENbHOW TEPPUTOPUN.

WccnepoBaTenn U3nyyeHuii NepBbIMU CTOSIKHYSIMCb C MX OMACHbIMK CBOMCTBaMWU. AHpU Bekkepenb nonyuun
0XOr Koxu. Mapus Kiopu npeanonoXutensHO yMepra oT paka Kposu. Mo kpalHelt Mmepe 336 4yenoBek, paboTaBs-
LUMX C pagMoaKTMBHbIMK MaTepuanamun, ymepan ot nepeobnyderns. OTKasaTbCs OT NPUMEHEHUS PagMoaKTUBHbIX
BELLECTB B HayKe, MEANLMHE, TEXHUKE, CENbCKOM XO3MCTBE HEBO3MOXHO MO O6BEKTMBHBLIM MpuunHaMm. OcTaeTcs
0AvH NyTb — obecneunTb paanaumoHHyto 6€30MacHOCTb, TO eCTb Takoe COCTOsIHME cpeapbl 0bUTaHns, NpyU KOTOPOM
C OnpeaesnieHHoN BEPOSTHOCTBIO UCKITIOYAETCS paavaLMOHHOE NMopaXKeHUe YeoBeKa.

HOPMUPOBAHUE U3JTYHEHWH, JO03bl U MPEAE/IbI O6/IYYEHNS; PABOTA

C PAINOAKTUBHbBIMU BELL[ECTBAMMU U UICTOYHUKAMMU ; JOSUMETPUYECKUI KOHTPO/Tb

HopmupoBaHue nssyyeHnsi

Moa pagnaymnoHHON 6€30MacHOCTbIO HaceNeH sl NMOHUMAETCS COCTOSIHME 3aLLMLLEHHOCTU HACTOSLLEro U
6yayLLEro NoKosIeHWA NI0AEN OT BPEAHOIro ANS UX 300POBbS BO3AENCTBUS MOHUZMPYIOLLETO U3JTyUYEHMS .

OCHOBHbIMM [I0KYMEHTaMM1, PErNaMeHTUPYIOWMMA YPOBHM BO3AENCTBUS MOHU3UPYIOLLMX U3NTYYEHUIA SBNS -
toTca «HopMbl paanaumoHHoi 6e3onacHocTu» (HPB-99/2009) CaHluH 2.6.1.2523-09; «OCHOBHbIE CAHWUTaPHbIE
npaBuna obecneyeHns paamaumoHHor 6esonacHoctn (OCMOPB-99/2010)» (CM 2.6.1.2612-10) u ap.

HopMbl pagmaumoHHoi 6e3onacHoct HPB-99/2009 (manee - HopMbl) NpUMeHSIOTCS ANt obecrneyeHunst
6e30MacHOCTU YeNoBEKa BO BCEX YC/IOBUSIX BO3AENCTBUS HA HEMO MOHM3MPYHOLLErO U3/TyYEHUSI UCKYCCTBEHHOMO
NN NPUPOAHOIrO NMPOUCXOXAEHWS.

B Hopmax v MpaBunax Hawnm oTpaXKeHne HOpMaTUBHbIE AOKYMEHTHI:

depepanbHbiid 3aKoH «O paanaumoHHoM 6e30nacHOCTK Hacenenns» O3 ot 09.01.96 r.;

«0O caHuTapHo-3nMaemMmonormdeckom 6narononyumm HaceneHns» N2 52-03 ot 30.03.99

r.; «06 Mcnonb3oBaHUM aTOMHOM 3Heprn» N2 170-®3 ot 21.11.95r.

MexayHapoaHble OCHOBHble HOPMbl 6€30MacHOCTM ANS 3aWWUTbl OT MOHWU3MPYHOLMX M3TYYEHUIN U
6€30MacHO-CTU UCTOYHUKOB W3MyUYEHUA, MPUHATbIE COBMECTHO: MPOAOBOSILCTBEHHON M CENIbCKOXO3AMCTBEHHOM
opraHuzaumeit O6beayHeHHbIX Hauwii; MexxayHapoaHbIM areHTCTBOM MO aTOMHOM 3Hepruu; MexxayHapoaHoM
opraHv3auven Tpyda; AreHTCTBOM MO SiAEPHOM 3Heprun OpraHusaumm 3KOHOMMYECKOTrO COTPYAHUYECTBA M
pa3BuTUS ; MaHaMepuKaHCKOW OpraHu3aumelt 3apaBoOOXpPaHEHUs U BceMMpHOM opraHusaumelt 34paBOOXpaHeEHUs
(cepus 6e3onacHoctn N2 115), 1996r.

B cratbe 1 3akoHa «O paavauMOHHOM 6e30MacHOCTM HaceneHusi» roBoputcs: «PagvauvoHHas 6e3onac-
HOCTb HaceNleHNsl — COCTOSIHME 3aLUMLLEHHOCTU HACTOAWEro W 6yayLllero MOKONMEHWI NoAeN OT BpeaHoro Asist
WX 30POBbs1 BO3AENCTBUS MOHW3UPYIOLLErO U3TyUYEHUS ».

M3 ctatbn 22: «paxpaHe Poccuiickolt deaepaunn, MHOCTPaHHbIE FpaXxaaHe M nvua 6e3 rpaxxaaHCcTBa,
MpOoXMBAKOLIME Ha TeppuTopun Poccuiickon deaepaumn, UMEKOT NPaBoO Ha panaLMOHHY0 6e30MacHOCTb. 3TO npa-
BO 0becneymBaeTcs 3a CYET NPOBEAEHUS KOMIMEKCA MEPONPUATUI MO NPeAOTBPALLEHNIO paaaLMOHHOMO BO3AEW -
CTBMS Ha OPraHM3M 4esioBeka MOHWU3MPYIOLLErO U3/TyYeHWs Bbllle YCTaHOBMAEHHbIX HOPM, MpaBWa U HOPMaTMBOB,
BbIMOSIHEHUS FPaXkAaHaMW M OpraHM3aumsaMm, OCYLLEeCTBASIOWMMN AesTeIbHOCTb C UCMOSIb30BaHNEM UCTOYHMKOB
NOHU3UPYIOLLIErO M3JTyUYeHus, TpeboBaHUIA K obecneyeHmnio paiMaLoHHON 6e30MacHOCTM .

TpeboBaHus HPB-99 sBnsoTCa 06s3aTenbHbIMM AN BCEX IOPUAMYECKUX UL, DT HOPMbl SBMISIKOTCS OCHO-
BOMOJIaraloliMM AOKYMEHTOM, perflaMeHTUpyoWmMM TpeboBaHusl 3akoHa PP «O paavauMoHHOl 6e30MmacHOCTM
Ha-CeNeHNs», U MPUMEHSIIOTCS! BO BCEX YCIOBUSIX BO3AEWCTBMSI Ha YENIOBEKA paavaumi.

B HPB-99/2009 npuBoAATCS TEPMUHBI U ONPEAENEHNS, HAaNpPUMEpP: PaavaUMOHHBIA PUCK — 3TO
BEPOSITHOCTb TOr0, YTO Y YeoBeKka B pe3ysibTaTte 06/lyYeHUst BO3HMKAET KAaKOW-NIMO0 KOHKPETHbIV BpeaHbIi
adpdekT.

HopMbl ycTaHaBnMBaloT cneaytowme kateropum obnyyaemblx AuL: NepcoHan um Bce Hacenenue. lMepcoran
— uua, pabortatowme € TEXHUYECKMMN UCTOYHUKaMK (rpynna A) unm Haxoaswmecs no ycnosusaM pabotel B cepe
nx Bo3aecTeus (rpynna b).

[ns kaTeropui 061y4aeMbIx NnL yCTaHABIMBAKOTCA TpY Kacca

HopMaTMBOB: 1. OCHOBHble npeaesnbl o3 (Tabn. 7.16).

2. [JonyctuMble ypoBHM MOHOMAKTOPHOIo (415 OAHOMO PaAvoOHYKIMAA UM OAHOMO BMAA BHELLHErO U3Myde-Hus)
BO3AENCTBUS, SIBASIOLMECT MPOU3BOAHLIMWM OT OCHOBHbIX [030BbIX NPeAenoB: Mpeaenbl ro4oBOro MOCTyrie-
HWUS, AONyCTUMble cpeaHeroaoBble ob6beMHble akTuBHOCTM (JOA), cpeaHerofoBble yaenbHble akTuBHOCTM (OYA)
UT. 4.

3. KOHTpOsibHblEe YpOBHU (403bl, YPOBHU aKTUBHOCTU U Ap.). KOHTPO/bHbIE YPOBHW YCTaHaB/IMBaKOTCA
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YUMTBIBaTb JAOCTUIHYTHIN B YYPEXAEHUM YPOBEHb PaIMaLMOHHON 6e30nacHOCTM U 06ecneumBaTh YCIoBuUs, NpU Ko-
TOPbIX paavaLMOHHOE BO3JENCTBME BYAET HUXKE AO0MYCTUMOrO.

OcHOBHbIe npeaenbl 403 06/y4YeHus NLL U3 MEePCoHarna U HaceneHusl He BKoYaloT B cebsa [103bl OT Mpu-
POAHbIX, MEANLIMHCKUX WCTOYHWKOB MOHU3MPYIOLLEro W3/TyYeHUss U [03y BCIEACTBME paavaLMOHHBIX aBapuii. Ha
3TV BUbI 06/yYEHNS YCTAHABNBAIOTCS CrELMarbHbIE OrPaHNYEHMS .

OcHoBHbIE npeaesnbl 403

HopMunpyemas Be- MNpepnens! no3
NM4nHa

MepcoHnan (rpynna A) HaceneHue

S¢ddekTBHas go3a | 20 M3B B roa B CpeaHeM 3a Jo- | 1 M3B B roj B cpeaHeM 3a fitobble nocneaoBaTesNbHble 5 NeT,
6ble nocnenoBaTesbHble 5 NeT, HO He 6onee 5 M3B B rog
Ho He 6onee 50 M3B B roa

DKBMBaNEHTHas [03a 3a roj

B XpYyCTanuke 150 mM38 15 M38B
B KOXe 500 mM3B 50 mM3B
B KUCTSIX U CTOMax 500 mM3B 50 mM3B

lpumedanme. OCHOBHblE Npeaenbl 403, Kak U BCE OCTaslbHble AOMYCTUMbIE YPOBHU 061yYeHWst NnepcoHana rpynnbl b
paBHbl 1/4 3HAUEHWIA AN NepcoHana rpynnbl A.

Mpu noacyete Bknaga B obllee (BHELWHeE U BHYTpeHHee) obnydeHue OT MOCTYMeHUs B OpraHn3M paamo-
HYKMZAOB 6epeTcs CyMMa Npou3BeseHU A NMOCTYNNEHWIA KaXXA0ro paaMoHYKInaa 3a roj Ha ero Ao30Bbli koadhdu -
umeHT. FopoBas 3cddekTnBHas fo3a 061yyYeHNs paBHa CyMMe 3(P@PEKTUBHON [03bl BHEWHErO 06/y4YeHuUs, Hakom-
JIEHHOW 3a KaneHaapHbIiA rofd, U oXxmaaeMon 3dEKTUBHON A03bl BHYTPEHHErO 06/1yYeHUs, 0O6YCNIOBNEHHOW NOCTY-
NAEHNEM B OpraHu3M paguoHYKIMAOB 3@ 3TOT e nepuoj. MHTepBan BpeMeHu AN onpeaeneHus BENUUYNHBI OXM-
Aaemolt 3cbdeKTUBHON A03bl YCTaHABIMBAETCS paBHbIM 50 rogam ans vy u3 nepcoHana v 70 rogam ans nuu us
HaceneHus. B cooTBeTcTBUM C 3TUM 3heKTUBHAsA A03a AN8 NepcoHana He AO0/MKHA NpeBblllaTh 3a nepuos Tpyao-
BOW AeAaTenbHocT 1000 M3B, a A1 HAaceneHWsl 3a Nepuog Xm3Hn — 70 M3B. Hayano nepvoaoB BBEAEHO C 1 SH-
Bapsa 2000 r.

AN Kaxaoi kateropum obnyyvaeMbIx mL 4OMYCTMMOE rOA0BOE MOCTYMNSIEHWNE PAAMOHYKIMAA PacCHMTLIBAET -
€S NyTeM [efleHns rofoBoro npeaena Ao3bl Ha COOTBETCTBYIOLMIN [030BbIN KOIDPULMEHT.

[puMeHnTeNbHO K HacToswmM Hopmam v Mpaeuiam NpuHATLI Ciedyowye TEPMUHDBI U onpeaesieHus .

AKTHBHOCTb (A) - Mepa paiMOaKTUBHOCTU KAKOro-nnbo KONMYeCTBa paaMoHYKNnAa, HaxoasLWerocs B AaH-
HOM 3HEpPreTMYeckOM COCTOSIHUM B AaHHbIA MOMEHT BpEMEHU

A =dN/dt

rae dN — 0XXvMaaeMoe YMCIO CMOHTaHHbIX SAEPHbIX NPEBPALLEHMI U3 AAHHOTO SHEPreTUYECKOro COCTOSIHUS,
NPONCXOASLLMX 3@ NPOMEXYTOK BpeMeHun dt. EaMHMuen akTMBHOCTH siBnsieTcst 6ekkepenb (Bk). BHecucTeMHas eam-
HWLLA aKTUBHOCTM Kiopn (Kun) cocraensiet 3,7-10% Bk.

AKTHUBHOCTb MMHMMAaJIbHO 3Haynmass (M3A) — aKTUBHOCTb OTKPbITOrO UCTOYHUKA MOHU3MPYIOLLErO U3-
NyYeHUs B MOMELLEHNM UM Ha paboyeM MecTe, Npy MpeBbILLEHNM KOTOPOW TpebyeTcs paspelleHne OpraHoB poc-
noTpebaHaz3opa Ha UCNONb30BaHUE 3TUX UCTOYHMKOB, €SI MPU 3TOM TaloKe MPEBLILLEHO 3HAYEHWE MUHUMAsbHO
3HAYMMON yaENbHOW aKTUBHOCTY.

AKTUBHOCTb MMHMMaJIbHO 3HaynMasl yaesnbHas (M3YA) ynenbHash akTMBHOCTb OTKPLITOrO UCTOYHMKA
MOHWU3UNPYIOLLErO U3/yYeHUsl B MOMELLEHMN UK Ha paboyeM MecTe, Mpu MPEBbILEHNN KOTOPOW TpebyeTcs paspe-
LleHWe opraHoB pocroTpebaHaa30pa Ha UCMOb30BaHWe 3TOr0 UCTOYHUKA, eCsiv NPU 3TOM TakKe MpeBbILLEHO 3Ha-
YeHVe MUHUMANBHO 3HAYMMOMN aKTUBHOCTU

AKTHBHOCTb yAie/ibHasi (06beMHasi) — OTHOLLEHME aKTUBHOCTU A paavoHYKInaa B BeLeCTBe K Macce m
(obbemy V) BelectBa

An=A/m; A=AV

EaMHALA yAenbHOM aKTMBHOCTU — 6eKKepenb Ha KuiorpamM, Bk/Kr EoMHMUE 06beMHOW aKTMBHOCTM —
6ekKepenb Ha MeTp Kybuueckuil, Bk/M°,

AKTMBHOCTb 3KBMBaJIEHTHasi paBHOBeCHasi obveMHasa (3POA) AoYepHuX rpoayKTOB M30TOINOB
pagoHa - “’Rn n “’°Rn - B3BelleHHas CyMMa 06bEMHbIX aKTUBHOCTEN KOPOTKOXWBYLLUMX AOYEPHUX MPOAYKTOB
M30TOMoB pagoHa — 2°Po (RaA), **Pb (RaB), ?*Bi (RaC), #?Pb (ThB), #?Bi (ThC) COOTBETCTBEHHO:

(3POA)Rn = 0,10 ARaA + 0,52 ARaB + 0,38 ARaC
(3POA)Tn = 0,91 AThB + 0,09 AThC
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rae A - o6beMHble akTUBHOCTM AOYEPHMX M30TOMOB PafoHa.

B3BewnBarowne Ko3@MUUNEHTbI /19 OTAE/IbHBIX BUAOB U3JTYHEHUS MPU PACHYETE IKBUBAJIEHTHOU [103bl
(Wz) — Vcnonb3yeMble B PaiIMaLMOHHONM 3aLUMTE MHOXMTENN MOITIOWEHHON A03bl, YYUTHIBAIOWME OTHOCUTENbHYHO
3(p(PEKTUBHOCTb pasfiMuHbIX BUAOB MU3Ny4eHUs B UHAYLMPOBaHMKN Bronormdeckmnx acdekTos

®OTOHbI NOBbIX SHEPTUI 1
DNEKTPOHBI U MIOOHbI NIO6bIX SHEPTUI 1
HeliTpoHbI ¢ 3Heprueit MmeHee 10 k3B 5
oT 10 k3B go 100 k3B 10
OT 100 k3B o 2 MaB 20
oT 2 M3B pgo 20 MaB 10
6onee 20 MaB 5
MpoTOHbI C 3Hepruel 6onee 2 MaB, KpoMe NPOTOHOB OTAAUM 5
Anbda-yacTuubl, OCKOSIKU AeneHus], TshKenble aapa 20

* anMeanMeZ Bce 3HayeHns OTHOCATCS K M3Nny4YeHUo, NaaatoweMy Ha TENO, a B C/ly4a€ BHYTPEHHEIO 06)'Iy‘-IEHMFI uc-
NnycKaemMoMy npwv s4epHOM MpeBpaLleHnn.

B3BewmnBarowme Kos3¢ppmyneHTsl 419 TKaHek n opraHoB npun pacyere 3¢ghgpexTnBHON A03bI (W7)
- MHOXWTENM 3KBMBANIEHTHOM [103bl B OpraHax W TKaHsX, UCMO/b3yeEMbIE B paaMaLMOHHON 3aluMTe AN yYeTa pas-
JINYHOW YYBCTBUTENBHOCTM Pa3HbIX OPraHoOB M TKaHEN B BO3HMKHOBEHUM CTOXaCTMYeCKUX 3hdEKTOB paanaumm

OpraH, TKaHb MHoXuTENb OpraH, TKaHb MHoXuTenb

loHagbl 0,20 IpyaHas xenesa 0,05
KoCTHbIN MO3r (KpacHbI) 0,12 MNeueHb 0,05
TONCTbIN KALIEYHMK 0,12 Muwesoa 0,05
Nerkne 0,12 LLinToBnaHas »xenesa 0,05
XKenynok 0,12 Koxa 0,01
MoueBoW Ny3bipb 0,05 KneTkn KOCTHbIX 0,01
pynHas xenesa 0,05 NoOBEPXHOCTEW

MouyeBoW ny3blpb 0,05 OcranbHoe 0,05*

“Mpyn pacyetax yunTbIBaTh, YTO «OCTaNbHOE» BKIOUAET HAAMOYEUHUKM, FOSIOBHOM MO3I,. 3KCTPATOPOKasbHbIA OTaeN
OpraHoB AblXaHWsl, TOHKUI KMULIEYHUK, MOYKW, MbILUEYHYIO TKaHb, MOMKENYAOUHYIO XKENe3y, CeneseHKy, BUTOUKOBYHO XeNesy U
MaTKy. B T€X MCKNOUUTENBHBIX CNyYasiX, KOrha OAMH M3 NepeUYncIEHHbIX OPraHoB WM TKaHEN MOMyYaeT SKBUBANEHTHYIO AO3Y,
MpEeBbILAIOLLYIO CaMylo 6OMbLLYIO A03Y, MOMyYeHHYo NtobbiIM U3 ABEHAALATV OPraHoB WM TKAHEW, 4SS KOTOPbIX OnpeaeneHsl
B3BeLIMBatoLWmMe KO3MULIMEHTLI, CEAYET NPUNMUCaTL 3TOMY OpraHy WMKM TKaHW B3BELUMBAOLWMIA KO3 bULMEHT, paBHblid 0.025,
a OCTaBLUMMCS OpraHaM Wn TKaHaM K3 py6puku "OcTanbHOe" NpunucaTb CyMMapHblid KoaddUUMEHT, paBHbIl 0,025.

Ipynna kpnrnyeckas rpynna nvuy M3 HaceneHus (He MeHee 10 4enoBeK) 0AHOPOAHAS MO OAHOMY WM He-
CKOJIbKUM MNpU3HakaM — nosjy, BO3pacTty, counanbHbiIM WIN I'IpO(bECCVIOHaﬂbeIM ycnoBusaMm, MecCcTy npoXxuBaHu,
PaLMOHY NMUTaHWS, KOTopas NOABEpraeTcs HanmbonblIEMY paavaUMOHHOMY BO3AEMCTBUIO MO AAHHOMY MyTU o6ny-
YyeHnsa oT AaHHOIMo UCTOYHUKa U3Ny4YeHud.

Ao3a nornoweHHas (D) — BennuMHa 3HEPrMm NOHN3UPYIOLLErO U3YyYeHUs, NepedaHHas BeLecTBy:

D=de/dm,
rpe de - cpeaHsaa aHeprugd, nepefaHHasa MoOHU3npyrLwnMm n3nyy4yeHmeM BelecTBy, Haxoadlwemycsa B 3/1leMeHTapHOM
obbeMe, a dm - Macca BelecTBa B 3TOM 0bbeMe. DHeprnst MOXeT ObITb ycpeaHeHa Mno oboMy onpeaeneHHoOMy
06beMy, 1 B 3TOM C/lyyae cpeaHsis ao3a byaet paBHa NoJIHOM 3Heprum, nepe,anHoﬁ obbemy, JleNleHHON Ha Maccy
3TOro o6bema. B eanHuuax CW nornoLeHHas [103a U3MepAeTca B HKOYSX, AeNEeHHbIX Ha kunorpamMm (I - kr), u
MMEeET creumanbHoe Ha3saHue rpeit (Mp). Mcnonb3oBaBLIascs paHee BHECUCTEMHas eanHMLa paa paBHa 0,01 Ip.

Ho3a B opraHe min TkaHm (D) — CpefHsst NOrNoLweHHas 403a B OrnpeaesieHHOM OpraHe Man TKaHu Yeno-

BEYeckoro tena:
DT=(I/mT) ID x dm
"
rae mr — Macca opraHa uam TkaHu, a D — nornoLeHHas [o3a B 3fieMeHTe Macchl dm.

HAo3a skeuBaneHtHas (Hrr) — nornoweHHas Ao3a B OpraHe uiu TKaHW, YMHOXEHHas Ha COOTBETCTBYIO-

LM B3BEWMBAOLLMIN KOIDDUUMEHT ANS AAaHHOTO BUAA U3NTYYEHUSI, Wr:

Hrr=WgrX Drg

raoe Drr— CPeaHss NOrOLEHHas [103a B OpraHe Win TkaHu T, a W - B3BelUMBatoLLMi kKo3hPULIMEHT ANst U3ny4e-
HUA R.

Mpyn BO3AEACTBUM Pa3IUUHBIX BUAOB M3/TyYEHUS C Pa3/IMYHBIMU B3BELWMBAOLMMA KO3PDULMEHTAMU 3K -
BUBaJIeHTHas A03a OonpeaenseTca Kak CyMMa 3KBUBANEHTHbIX 403 /19 3TUX BUAOB U3JTyYeHUs .

Hr = Z Hr r
R
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EanHULEN 3KBMBANEHTHOW A03bl SABMSIETCA 3MBEPT (3B).

Hosza s¢ppexTnrnas (E) — BenvumnHa, ncnosb3yemasl Kak Mepa pucka BO3HUMKHOBEHWUSI OTAasieHHbIX Mo-
CNeacTBuii 06/yYeHMs1 BCEro Tesa YesIoBEKa M OTAENbHbIX Er0 OPraHoOB M TKaHElN C YYETOM UX PaiIMOYyBCTBUTESTb -
HocT. OHa NpeacTaBnsSET CyMMY NPOV3BEAEHWUIN SKBMBANIEHTHONM [103bl B OpraHax M TKaHsSX Ha COOTBETCTBYHOLUME
B3BeLmBatoLme KoahPUUNEHTbI:

E=2 WT . Hr,
T

roe H, - 3KBUBaNEHTHasl 103a B OpraHe unv Tkanu T, a Wy B3BeluMBatoWmin kKo3hdUUWEHT AN opraHa UM TKaHW
T. EavHnua acbdekTnBHOM A03bl - 3UBEPT (3B).

Ho3a skBmnBasieHTHas (H-(1)) nin a¢pgpbexkrnBHas (E(1)) oxxmpgaemas npm BHyTPEHHEM 06J/1y4eHnu
- [03a 3a BpeMs T, npolueallee nocne nocTynsieHns paamoakTUBHbBIX BELLECTB B OPraHn3M:

to+1

HT(T)= [ Hrwadt,
E(T) T: 2 Wt x Hy(T)

rae t, MOMEHT MOCTYN/IEHUS, a Hy(t) — MOLLIHOCTb SKBMBAJIEHTHOM [103bl K MOMEHTY BPEMEHW ¢ B OPraHe WM TKaHu T.
Koraa T He onpefieneHo, TO ero creyeT NPUHATb paBHbIM 50 rogam ans B3pocibiX U (70.,) — AN AeTeN.
Ao3a s¢pdpbexTnBHan (3xBMBasieHTHas1) rogoBasi — cyMmMa 3hEKTUBHON (3KBMBANEHTHOW) [03bl BHELL-

Hero 06/y4YeHus, NMoyUYeHHOW 3a KasneHaapHbI rod, U oXxuaaeMoln 3deKTVBHON (3KBUBANEHTHOMN) A03bl BHYT-

PEHHEro 06y4YeHuns, 06yCNOBNIEHHOW MOCTYMN/IEHWEM B OPraHM3M paauMoHYKIIMIOB 3a 3TOT XE roA.

EavHuua rogoBoit adbchekTUBHOM A03bI - 3UBEPT (3B).

Hosza s¢hhbexTnBHas KO/IEKTUBHasE — Mepa KOJIEKTUBHOMO pUCKa BOSHUKHOBEHMS CTOXaCTUUECKMX 3-
(bexTOB 06/TyUEHUS; OHA paBHa CyMME MHAMBUAYAsbHbIX 3dEKTUBHBLIX A03. EAnHMLA 3hdEKTUBHON KOMNEKTUB-
HOWM [03bl — YEN0BEKO-3VBEPT (Yen.-3B).

Jo3a npegorBpaijaemas — NporHo3npyeMasi 103a BCeACTBME paavaLMOHHON aBapum, KOTopasi MOXET
6bITb NpegoTBpaLLEHa 3aWMTHLIMU MEPOMPUSATUSMM.

3arpsisHeHue NoOBEPXHOCTH HECHUMaeMoe ((pnKcupoBaHHOE) — PaAN0aKTBHbIE BELLECTBA, KOTOpble
He NepeHOoCATCs MpY KOHTAKTE Ha Apyrne npeaMeThl U He yAansioTCa Npu Ae3aKTMBaLum.

3arpsizHeHne NoBEPXHOCTH CHUMaeMoe (HePMKCMpoBaHHOE) — PafiMOaKTVBHbIE BELLECTBa, KOTOpble
nepeHoCcATCs Npy KOHTaKTe Ha Apyrve npeameTsbl U yaansaTcs Npy Ae3aKTUBaLMK.

30Ha Hab/1rog4eHNs - TEPPUTOPVS 3a NpeaenaMi CaHUTapHO-3aLMTHOM 30HbI, HA KOTOPOWM NPOBOAMTCS pa-
JANALMOHHbIN KOHTPO/Ib.

UcTouHnk pagnoHyKIMAHBIA 3aKPbITbIM — UCTOUHUK U3TyYEHUS!, YCTPOMCTBO KOTOPOro UCKJIHOYAET Mo-
CTynfeHne CoAepXXalUMXcs B HEM PaaMOHYKIMAOB B OKPYXXaloLylo cpedy B YC/IOBUSIX MPUMEHEHMS M U3HOCA, Ha
KOTOpble OH paccyuTaH.

HUcToyHnk pagnoHyKIMAHbBINM OTKPBITbIA — VICTOYHUK W3/YYEHWS, MPU UCMOMNb30BaHUM KOTOPOro BO3-
MOXXHO MOCTYMJ/IEHME COAEPXKALUMXCS B HEM PaAMOHYKINAOB B OKPYXXatoLLyto cpeay.

Kareropms ob6bexra pagnaynoOHHOIro — XapakTepucTuka 06bekTa Mo CTENeHW MoTeHUManbHOM onacHo-
CTV 06bEeKTa A1 HAaCesIEHMS B YCIIOBUSIX M0 HOPMaJIbHOW 3KCIlyaTaumn 1 Npy BO3MOXKHON aBapuu.

KBora — 4yactb npegena Ao3bl, YCTaHOBEHHAs ANS OrpaHMYeHns o61yyeHns HaceneHusl oT KOHKPETHOro
TEXHOTEHHOIO UCTOYHMKA M3yYEHNS U NYTU 061ydYeHUs (BHELLHEE, MOCTYMIEHNE C BOJIOW, NMULLEN 1 BO3AYXOM).

Knacc pabor — xapakrepucTnka paboT C OTKPbITbIMU MCTOYHMKAMM MOHWU3MPYIOLLErO U3y4YeHusl No CcTe-
MeHU NOTEHLMANbHOW OMACHOCTU 1S NepcoHarna, onpeaensiolas TpeboBaHus No paauaumMoHHoON 6e30nacHoCTM B
3aBUCMMOCTM OT PaAMOTOKCUYHOCTU M aKTUBHOCTU HYKINAOB.

Hacenenune — Bce nvua, BKIIOYAs NepcoHan BHe paboTbl C UCTOYHMKAMM MOHU3MPYIOLLEro U3JTydYeHuns.

O61yyeHmne nsiaHupyemMoe fnoBbILEHHOEe — NnaHnpyemMoe obnyyeHve nepcoHana B A03aX, NMpeBbiato-
LUMX YCTQHOBJIEHHbIE OCHOBHbIE MPEeAesbl 03, C LENbo NPeayrnpexaeHnss pasBuTusl paavaunoHHON aBapun uam
OrpaHWYeHUs ee NOCNEACTBUN.

Ob6tyueHne noreHymasibHoe — 0bnyyeHne, KOTOPOE MOXET BO3HUKHYTb B PE3y/bTaTe paavaLMOHHOW
aBapuu.

O61yueHne npupogHoe — obny4yeHne, KOTopoe 06ycnoBeHO NPUPOAHBIMU UCTOYHUKAMU U3yHEHMS.

O61yyeHmne npom3BoACTBEHHOE - 0651yveHne paboTHMKOB OT BCEX TEXHOMEHHbIX M MPUPOAHbIX NCTOYHW -
KOB MOHU3WPYIOLLErO M3Ny4YeHMsl B NPOLIECCE NPOU3BOACTBEHHOMN AEATENBHOCTY.

O61yyeHne npogpeccuoHasibHoe — 061yyeHne nepcoHana B npouecce ero paboTbl C TEXHOreHHbIMU UC-
TOYHMKAMWN UOHWU3MPYIOLLErO U3/Ty4eHMS.

O61yyeHne TexHoreHHoe — 06ydeHne OT TEXHOMEHHbIX MCTOYHMKOB Kak B HOpPMasbHbIX, TaK U B aBa-
PUIMHBIX YCNOBUSX, 3@ UCK/TIOUEHNEM MEANLIMHCKOTO 06JTyYEHUS MALMEHTOB.

OpraHbl rocygapCcTBeHHOro Hag3opa 3a pagnalnoHHOH 6e30MacHOCTbIO — OpraHbl, KOTOpble yros-
HOMoYeHbl MpaBuTenbCTBOM Poccumiickoi deaepaumn unm ee cybbekToB OCYLUECTBISTh HAA30p 3a paAnaLMOHHOW
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6e30nacHOCTbIO.

OTX0AbI pagNOaKTUBHbIE — He NPeAHa3HaYeHHbIe AN AaNbHENLIEro UCMOMb30BaHWs BELLECTBa B 1l060M
arperaTHOM COCTOSIHWMM, B KOTOPbIX COAepXaHWe paAnoHYKMAOB MPEBLILLAET YPOBHW, YCTAHOBMEHHbIE HACTOSLLM-
Mn Hopmamu 1 lNMpasunamu.

Macnopt paanaymMoHHO-rMrmeHnYecKmii opraHn3aymmn — [OKYMEHT, XapaKTepu3ytoWwmii COCTOsHWE pa-
AMaLMOHHOM 6€30MacHOCTM B OpraHM3aumnm 1 coaepallinii PEKOMEHAALMMN MO ee YNyULLEHWIO .

Macnopt pagnaymoHHO-rMrMeHNYeCKnii TEPPHUTOPHM — [JOKYMEHT, XapaKTepusytoLwmii COCTOsHWE pa-
AVMALMOHHOM 6€30MacHOCTM HaceneHns TEpPUTOPUM 1 COAEpXKaLLMiA peKOMeHAALUMM MO €€ YNYYLLIEHWIO .

TMacnopT caHMTapHbIM — [OKYMEHT, pa3pellalolmii OpraHu3aumm B TeYeHUe YCTAaHOB/IEHHOrO BPEMEHM
NpoOBOAVTbL pernaMeHTUpoBaHHble paboTbl C MCTOMHUKAMU MOHU3MPYIOLLEro M3/Ty4eHMs! B KOHKPETHbIX MOMeLLEeHM -
X, BHE MOMELLEHWUI UM HA TPAHCMOPTHbIX CPEeACTBaX.

Mepconan — nvua, paboTtaowme C TEXHOreHHbIMM UCTOYHUKaMK M3nydeHns (rpynna A) uam Haxoasimecs
no ycnoBusiM paboTsl B cepe nx Bo3aencTeus (rpynna b).

NMpeanen gosbi (M4) — BenuunHa rogoBoi 3(EKTUBHON UM SKBMBANIEHTHOW [103bl TEXHOrEHHOIO 06/Tyye-
HUS, KOTOpasi He AO/DKHA MPEBbILIATLCA B YCI0BUSIX HOPMasnbHOM paboTbl. CobnogeHne npegena rogoBoi Ao3bl
npeaoTBpallaeT BO3HUKHOBEHWE AETEPMUMHMPOBAHHbLIX 3(PMEKTOB, @ BEPOSTHOCTb CTOXacTnyecknx 3ddeKToB co-
XPaHAETCS Npy 3TOM Ha NPUEMSIEMOM YPOBHE.

NMpeagen rogosoro nocrynnenns (M) — nonycTMblii YpOBEHb MOCTYM/IEHWS] IaHHOMO PaaMOHYK/INAA B
OpraHusM B TeyeHue rofa, KoTopbii NPy MOHOMAKTOPHOM BO3AENCTBUN NPUBOAUT K 06STyUEHMIO YCIIOBHOIO Yeno-
BEKA OXXMAAEMOW 030/, paBHOM COOTBETCTBYIOLLEMY MPeaesy rofloBoin A03bl.

CaHMTapHO-3alyNTHasA 30Ha - TEPPUTOPUS BOKPYI UCTOYHMKA MOHWU3MPYIOLLErO M3/y4eHUs, Ha KOTOPOM
YPOBEHb 06JTy4YeHNs NIOAEN B YCIOBUSX HOPMaslbHOM 3KCMyaTaumMn AAHHOTO MUCTOYHMKA MOXET MpEBLICUTb yCTa-
HOBJMIEHHBbIN Npeaen Ao3bl 065yYeHUs] HACENEHMS.

CaHnponyCcKHMK - KOMNEKC NOMELLEHNIA, NPeAHAa3HAYEHHbIX ANSi CMEHbl 0AeXabl, 06yBU, CaHUTapHOW 06-
paboTk1 nepcoHana, KOHTPONS PaAMOAKTUBHOMO 3arpsi3HEHUSI KOXHbIX MOKPOBOB, CPEACTB MHAMBMAYanbHOW 3a-
LWWTbI, CrieLmManbHOM U IMYHONM oaeXabl NepcoHana.

CaHLLII03 - NOMELLEeHNe Mexay 30HaMW paauaumoHHoOro obbekTa, npeAHasHauyeHHoe Ans nNpeaBapuTeSb-
HOW A€3aKTUBALMKN U CMEHbI IOMOSHW TEMbHbIX CPEACTB MHANBWUAYANIbHOW 3aLLWThI.

YposeHb BMewwartesibcTBa (YB) — ypoBeHb paauauMoOHHOro ¢akTopa, npu npeBbllleHnM KOTOPOro cre-
AyeT NpoBOAMTb OnpeaesieHHble 3alMTHbIE MeponpUaTUS.

YpoBeHb KOHTPOJIbHBIH - 3HAYEHNE KOHTPOJIMPYEMOW BESTMUMHBI 103bl, MOLHOCTY [103bl, PAIMOaKTUBHOIO
3arpsi3HeHUs U T. A., YCTaHaBAMBAEMOE /1 ONepaT1BHOMO PaanaLMOHHOIo KOHTPONS, C Lenbio 3akpenneHus Aoc-
TUrHYTOrO YPOBHSI paavaUMOHHON 6e30MacHOCTM, obecneyeHns AanbHEMLLErO0 CHKEHWUS 0BNyYeHns nepcoHana u
HaCeneHus, PaAMOAKTMBHOMO 3arpsisHEHWS! OKPYXKatoLen cpeapbl.

YcTposicTBO (MCTOYHMK), reHepHUpyroLjee NOHU3MPYIoLee M3JTy4EHHE - dNeKTpoduranyeckoe yCT-
POMCTBO (PEHTrEHOBCKMIA annapat, YCKOpUTESb, FeHEPATOp U T. A.), B KOTOPOM MOHU3UPYIOLLEE U3MTyYEHMNE BO3HM-
KaeT 32 CYET U3MEHEHNS CKOPOCTU 3apshKEHHbIX YacCTULL, UX aHHUTUIALMU UK SAEPHBIX peaKLyi.

3ddexTbl n3yyeHns geTepMHUHUPOBaAHHbIE - KIIVMHWUECKN BbisiBNsieMble BpeaHble 6uonorndveckme ag-
(eKTbl, Bbl3BaHHbIE MOHM3UPYIOLIMM M3/lyYEHMEM, B OTHOLUEHMN KOTOPbIX MpeanosaraeTcs CylwecTBoBaHMe Nnopo-
ra, Hmxe KOToporo 3eKT OTCYTCTBYET, a BbllLe - TSHXKECTb IPpdeKTa 3aBUCUT OT A03bl.

3gpgbexrbl M31ydeHnss croxacrnyeckne — BpepHble buonormdeckme 3ddekTbl, Bbi3BAHHbIE WOHU3UPYIO-
MM U3NYYEHWEM, HE MMEIoLIMEe [030BOr0 NMOpora BO3HWUKHOBEHWUS, BEPOSITHOCTb BO3HWUKHOBEHUS KOTOPbLIX NpPO-
nopuMoHanbHa Ao3e U ANs KOTOPbIX TSHKeCTb NPOSIB/IEHUS HE 3aBUCUT OT A03bl.

Jo3za: noHsiTne, BHAbI, eANHULIbI U3MEPEHHS

BnusiHMe MOHU3MPYIOLEro U3NyYEeHUs Ha BELLECTBO XapaKTEPU3yeTCst MOr/OWEHHON [030i — KOMYECTBOM
3Hepruu, nepedaHHbIM eaMHULE Macchl Belectsa. B cucteme CU eanHuLieit NOrOWEHHON A03bl CyuT rpeit (Ip)
— [03a, Npy KOTOpOW 1Kr BewecTBa nepefaercst 3Heprusi 1/pk. MHoraa MCnonb3yloT BHECUCTEMHYIO eAUHULY —
paa: 1pag=1003pr/r=102lp. lMornoweHHas [03a MOHW3VPYIOLLErO U3NyYEHUs! SBNSIETCS OCHOBHOM (hM3MYECKOM
BEIMYMHOW, onpeaensiolen cTeneHb paavauMoOHHOrO BO3AEWCTBUS, T.€. MEPOM OXMAAEMbIX NOCNEeACTBUIN 0byye-
HUSt O6BEKTOB XXMBOWN U HEXWBOW NPUPOAbI.

MornoweHHas 403a XxapakTepUsyeT He caMo U3JTyYeHue, a ero Bo3aencTeme Ha cpegy. OaHako, ans usyde-
HWUS BAUSHWS paavaummn Ha XuBble OPraHu3Mbl 3TUX eANHUL, HEAOCTAaTOYHO, NMOCKOJIbKY Takoe BUSIHUE 3aBUCUT He
TO/bKO OT MJIOTHOCTM MOTJIOLLEHHOWM SHEPrUM, HO U OT €€ pacrpeaeneHns B NPOCTPaHCTBE, TOYHEE — OT SHEPTUH,
nepeAaHHON YacTMLaMn Ha eauHuLe AnvHbl Mx npobera. Ans anbga-yactvu, HanpuMmep, oHa B 20 pa3 Bbille, YeM
AN raMMa-KBaHTOB, W MO3TOMY, NP OAVMHAKOBOW MOMMOLWEHHOW A03€e 06/yYeHne 3TUMK YacTUUuaMin NpUMEpHO B
20 pa3 onacHee ramma-oby4yeHusi. YTobbl y4ecTb 3T0, BBOAUTCS MOHSTUE SKBUBANIEHTHOM [03bl, PpaBHOM Npou3se-
AEHMWIO NOT/IOWEHHON A03bl Ha KO3(dUUMEHT KayecTBa K, KOTOPbLIA XapakTepusyeT AeiCTBME AAHHOMo BMAa pa-
AVaLMKN Ha XKMBble OpraHn3mbl. KoadhuLUMEHT KayecTBa NoKasbiBaeT, BO CKOJIbKO Pa3 0XXMAAEMbIN B1OOrMyeckuii
acdekT bonblue, YeM ans uanydenus ¢ JINM3=3,5k3B Ha 1MkM nyTv B BoZe. (JIM3 (NMHelHas nepeaaya sHeprum)
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BAOMb MyTU Npobera MOHM3MPYIOLLEN YacTULbl XapaKTepU3yeT MOTEPI0 SHEPTUM 3apsHKEHHBIX YacTuL Ha eanHuLY
nyTW BCNEACTBUE MOHU3AUMKN U BO3OYXaeHUs.)

EavHmua skBMBaneHTHOM Ao3bl B cucteMe CU — 3uBepT (3B). BHecucteMHast eamHuua: 63p — bronornyeckumi
9KBWBANEHT peHTreHa; 138=10063p.

XapakTepHble 3HayeHns 0o3bl 061yyYeHus:

1,0M63p — ogHa ThicadHas pons 6ap;

30M63p — cpeaHeroaoBasi Ao3a 061y4YeHns, 06yC/IOBIEHHAs KOCMUYECKUM U3yYEHUEM Ha PaBHWHHOM YacTu
Tepputopun Poccnn;

60-80Mb3p — cpeaHeroaoBas 4o3a 06/1ydeHus, 06yC/IOB/IEHHAs KOCMUYECKUM U3MTyUEHUEM NS NIOAEN, Xu-
BYLLUMX B FOPHON MECTHOCTY;

300Mb63p — cpefHsis roaoBast 4o03a HaceneHust OT BCEX MCTOYMHUKOB eCTECTBEHHOrO paiMOaKTUBHOIO 061y-
yeHus;

500M63p — NpeaenbHO AOMNyCTMMasi rofoBast o3a 0b/lyYeHnst A1 OrPaHUYEHHON YacTW HACENEHUS .

EcrectBeHHas paamoakTMBHOCTb

Brocdepa 3eMnn NOCTOSHHO NoABEpraeTcs AENCTBMIO MOHU3UPYIOLErO MU3NyYeHUs, B TOM YMC/ie KOCMUYe-
ckoro, anbda-, 6eTa- 1 raMmMa-usny4yeHnss MHOrOYNCIIEHHBIX PaAVNOHYKIIMAOB, paccesHHbIX B 3eMHbIX Nopodax, BO-
A€ NOA3EMHbIX UCTOYHUKOB, PEK, MOPE U OKeaHOB, B BO3AyXe, a TakKe BXOAALIMX B COCTAB XXMBbIX OPraHN3MOB.

COBOKYNHOCTb 3TWUX BUAOB MOHU3UPYIOLLErO U3/Ty4YeHUs MoJslyymna Ha3BaHWe NpupoaHOro UM eCTeCTBEHHOMO
paaMoaKTUBHOMO oHa.

Anibpa-nanyqerve. Toa anbda-U3nyyeHneM MoHMMAOTCA o-4acTuubl, T. €. MOToK saep renms (‘He), uc-
nyckaemble Npu SAepHOM pacnaje unun aaepHbIX NpeBpalleHnsX. a-4acTuubl UMEKOT 3apag +2 U M03TOMY UCMbIThI-
BalOT CU/IbHOE 3MIEKTPOMArHUTHOE B3aUMOAENCTBME C BELLECTBOM. Hebonbluoi ciol 3awmThl NO3BONSIET CYLIECT-
BEHHO 0CNabuTb usnydeHne. MHade 06CTOMT Aeno, Koraa UCTOYHWUKM o-U3NyYeHUs pacrosfioXXeHbl B BO3AyXe (a TeM
6onee B AbIxaTeNbHbIX MYTSAX YENOBEKa) M HET HUKAKMX 3aLUMLLAIOLMX KPAHOB: TOrAa a-4acTulbl MOTYT MPOHM-
KaTb B OpraHu3M 4yenoBeka M HAHOCUTb 6OMbLION Bpea.

beta-nznyqyenne. Noa 6eta-nsnyyeHmem (|3i -U3nyyYeHe) NOHUMAETC NCMyCKaHWe 3M1eKTpoHa e (3apsa

-1) (M1 NO3nUTpoHa e ). B aape MOXET NPOMCXOAMTb MPEBPALLEHNE HEATPOHA B MPOTOH U/IM MPOTOHA B HENTPOH
COOTBETCTBEHHO, 3TU MPOLIECChl MPOUCXOAAT MO CXeMe

n—p+e +v, pon+et+v,
A€ N — HENUTPOH; P — NPOTOH; V — aHTUHENTPUHO; V — HEMTPUHO.

HelTpoH Tshkenee nNpoToHa, NO3TOMY, Kasanocb Obl, NepBas peakuusi paspeweHa (v Bcerga 6yaet npowuc-
X0AMTb), @ BTOpasi 3anpeLieHa. Ho 3To He Tak, Mbo peyb MAET O pacrnajax HEMTPOHa M NPOTOHa B siapax (NpuyeM
B KOHEYHOM COCTOSHUM Taioke obpasyeTcs 94p0) M HEO6XOAMMO YUMTbIBaTh SHEPIUIO CBSA3U HayaslbHbIX U KOHEY-
HbIX siAep. VIMEHHO 3a CYEeT CBS3U B siApe HEUTPOHbI U HE pacnajatoTcs, MHaye He 0CTanoch 6bl BOObLLE BellecTBa
B BUAE sAep, CoAepXallmMxX HEMTPOHBDI.

SHeprus CBA3WN HyKJIOHOB (HYK/OHbI - NMPOTOHbI M HEWTPOHbI) B SiAPE COCTABSIET HECKONbKO MErasneKTpoH-
BONbT (M3B). Pa3HMUa Macc HEMTPOHA M MPOTOHA Takke nopsaka 1 MaB (Macchl HEWTPOHa M NPOTOHA, U3MEPEH-
Hble B aTOMHbIX eAMHMLUAX Macchl (a. €. M.), 1,00898 1 1,00758 cOOTBETCTBEHHO; 1 a. €. M., onpefengeMas Kak
1/12 maccel uzoTona *2C, pasHa 931,1 M3B; npu nosyyeHnn NocieaHEro PaBeHCTBA MCMOMb3YeTCs CBA3b MEXAY
Maccoii U 3Hepruet F=Mc* (COOTHOWEHNE DIHLITENHA), e ¢ — CKOPOCTb CBETa B BaKyyMe, paBHas 2,9979.10%
cM/C).

NEKTPOHbI 3@ CYET 31IEKTPOMArHATHOrO B3aUMOAENCTBUSI CU/IbHO MOTJIOLLAIOTCS BELLECTBOM, TaK YTO Mpu
MWUHUMAJbHOM C10€ 3alUMThbl OHW HE NPEACTaBSIOT ONAacHOCTU ANns YenoBeka. OAHAKO eCin UMEETCS MHTEHCUBHbIV
He3KpaHMPyeMbIi Ny4YOK 3/1EKTPOHOB, TO €ro MoMagaHWe Ha YenoBEevYeCKoe TENO0 MOXET MPUBECTU K MOPaXKEHUIO
KOXU UM JlaXke K NoTepe 3peHuns.

HeviTpoHHoe n3sydeHne. HelTpoHbl 06pasytoTcs B npouecce AeneHus saep. DHeprus HEMTPOHOB AeneHus

NeXuT B 061acTn Heckonbkux MaB (LEeHTp pacnpeaenenus no sHeprusim cootsetcTeyer £, =~ 2 M3B). Bcnenct-

BWE 3aMEAJIEHNS HEUTPOHOB, HANPUMEP, B 0BbIYHbIX SHEPreTUYECKMX PEAKTOPAX CMEKTP HEWTPOHOB MPOCTUPAETCS
OT HyNs [0 HECKOMbKMX MaB. B3anModeicTBMe HEMTPOHOB C BELLECTBOM 06YCNOBNEHO CUJIbHBIM B3aMOAENCTBUEM
(cunbHoe B3anMoAencTBMe — crieumduYHOE ANt HYKJTIOHOB B3aMMOAEWNCTBME, B YACTHOCTM, NpuBogsilee K obpa-
30BaHUIO ATOMHbIX SiAEP; OHO MpUMEPHO B 100 pa3 MHTEHCMBHEE, YEM 3/IEKTPOMArHUTHOE; HO CWU/IbHOE B3aKMO-
[EeCTBME NPOABASETCS Ha OYeHb MasbIX PAcCTOSHUSAX, NopsaKa pasMepa aapa, T.e. 1073 cM: ecm yacTuupbl conm-
)KaKTCA Ha TakWE PaCcCTOSIHUS, TO UX B3aMMOAENCTBUE ABISIETCS CUIIbHBIM). DNIEKTPOMAarHUTHLIM B3aUMOAENCTBUEM
HEWTPOHbI HE 06/1aAal0T, TaK KakK OHW HEWTpanbHbl, @ B3aMMOAENCTBUE, O6YC/IOBMIEHHOE HA/IMUMEM Y HEUTPOHA
MarHUTHOrO MOMEHTA, Masio U MpPeACTaBNSET NMlb GOJbLION 3KCMEPUMEHTANIbHO-HAYYHbIM, @ HE MpaKTUYECKUI
UHTEpeC.

B smepHbIX peakTopax MOTHOCTU MOTOKA HEMTPOHOB BEMWNKM, M MO3TOMY HEO6X0AMMA 3aluMTa OT HENTpO-
HOB. HO crneumduyHO To, YTO HEATPOHLI B PEAKTOPE CYLLECTBYIOT /LI B MOMEHT NMPOTEKaHUS LIEMHON peakumu, B
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«3arnywéHHOM» PEaKTope, T. €. PeaKTOpe Ha HY/IEBOM MOLIHOCTW, MJIOTHOCTb MOTOK@ HEMTPOHOB MpPaKTUYECKM
paBHa Hy/o.

®DOTOHHOE M3/TyHEHNE — TIOTOK 3JIEKTPOMArHUTHLIX KonebaHui, pacrnpoCcTPaHSIIOWMXCS B BAKyyMe CO CKOpO-
cTbto 300000 kM/c. K HeMy npuHagnexar:

— raMMa-usnlyyeHme — 3/1eKTPOMArHUTHOE U3NyYyeHue, UCMycKaeMoe npu pacnage sapa v aaepHbiX npe-
BpaLleHUaXx;

— XapaKTEPUCTUYECKOE M3NydeHUe — (DOTOHHOE M3/yYeHME, 0BYCNIOBIEHHOE MEPECTPOMKON 3/IEKTPOHHBIX
o6onoyek (Npy nepexoae 3neKTpoHa C bonee yaaneHHon oT sapa opbuTbl HA MEHee yAaNEHHY NMPOUCXOAUT UC-
MyCKaHWe KMHETUYECKON SHEPrUN);

— TOPMO3HOE M3y4YEHNE, UCTTYCKAEMOE NMPU U3MEHEHUN KMHETUYECKOW SHEPTUIN 3aPSKEHHBIX YacTuLl: 3aps-
)KEHHbIE YacTuLbl NMPY B3aUMOJAENCTBUM C SNIEKTPUYECKMM MOJIEM aTOMa M siApa TOPMO3STCS M OTKIIOHAIOTCS OT Ha-
npaBfeHUs CBOEro ABUMXXEHUS, UCTTyCKas Npu 3TOM U3/TyYeHUe, Ha3biBaeMOe TOPMO3HbIM;

— PEHTTEHOBCKOE M3/TyHeHME, SIBMSIFOLLEECS COBOKYTHOCTHIO XapaKTEPVCTUHECKOO 1 TOPMO3HOIO M3MyHEHWN.

PagnoyyBCcTBUTEIBHOCTD

M3BecTHO, UTO A03bl M3My4YeHus, NpuBoasiume K 3aboneBaHu0 MM CMEepTU Pas/MYHbIX OpraHM3MOB, pas-
NNYHBI. T.e. MOXHO CKasaTb, UTO KaXAOMy GMOJSIOrMYECKOMY BUAY CBOWCTBEHHA CBOSI MEpa YyBCTBUTENBHOCTM K
JENCTBUIO MOHU3UPYIOLLEN pagvaumun, CBOSI paavioyyBCTBUTENBHOCTb. MpUMEPOM KpalHe HWU3KOW paano4vyBCTBM-
TEeNbHOCTK cnyxaTt 6akTepun, obHapyXXeHHbIe B KaHane S4epHoro peaktopa. B aTux ycnosusix 6akTepumn He TOSIbKO
He nornbanun, HO 1 pasMHOXasCb.

B kauecTBe MHTerpanbHOro KpUTepms paanodyBCTBUTENBHOCTU Hambonee YacTo MCNoNb3YoT BeNNUUHY J115
(netanbHasa gosa) — Ao3a, 06/lydeHMe B KOTOPOM Bbi3blBaeT 50%-Hyt0 rmbesnb 6Mo06beKTOB. BennunHbl J14s, B
NpUpoAe pasnMyaloTcs A0BOSIbHO 3HAYUTENBHO AaXke B npedenax ogHoro Buaa. Kpome Toro, aaxke B OQHOM opra-
HU3Me pasfiMyHble TKaHU N KNETKM 3HAYUTENBbHO Pas/iMyaloTcs Mo paanuoyvyBCTBUTENBHOCTU, U Hapady C Y4yBCTBU-
TeNbHbIMM (KOCTHbIW MO3r, NMMMdonaHas TKaHb, SMUTENI CTIM3UCTON TOHKOTO KMLIEYHMKA) UMEIOTCS OTHOCUTENBHO
yCTOMUMBbIE TKAHWN (MbILLEYHAS, HEPBHAS, KOCTHas). BennunHa pagmModyBCTBUTENBHOCTM NMOAUYUHSIETCS CleaytoLle-
MY 3aKOHY: YYBCTBUTE/IbHOCTb KJIETOK K U3JTYHYEHUIO MPSMO 3aBUCUT OT MX CITOCOOHOCTY K PA3MHOXEHUIO B [laHHbIN
MOMEHT BPEMEHMU.

Slnpo knetku 6onee paavModyBCTBUTENBHO MO CPaBHEHMIO C LMTOMIa3Mon. MNpsMble AOKA3aTeNbCTBa 3TOrO
(hakTa 6bIM MONyYEHbI B OMbITax C NPULENbHLIM 06/TyueHneM sapa. Okasanocb, YTO MOMafaHue YXe OAHOW a-
YacTuUbl B SAPO OMJIOAOTBOPEHHOIO siliLla HACEKOMOTO BbI3bIBAET rMbenb 3apoabllla, Toraa Kak npy npoxXoXaeHUm
4yacTuy, Yepes UMTonaasMy 41 AOCTMKEHWUS Takoro e addekra HeobxoanuMo 15M/H a-yacTuy,.

B onbiTax Ha amebax C NOMOLLBbI0O MUKPOXMPYPrmyeckoro Metoda 6bi10 NokasaHo, YTO nepecaska saep Kne-
TOK, 06/1y4YeHHbIX B A03e 15000paf, B HeObBsyUeHHbIE KINETKM Bbi3bIBAeT Takow e 3ddekT (5%-10 BbhKMBae-
MOCTb). Ecnmn xe obny4yeHunio nogseprany uMtonnasmy gaxe B gose 25000pad, nocsie Yero B Hee TPaHCMIaHTUpo-
Ba/M HeobnyyeHHoe s4po, To addekTa He Habntoganock: Bce 100% ameb Aenuancb M AaBanu XusHecnocobHoe
NMOTOMCTBO.

BHYTpUsiAEpHOM CTPYKTYpOW, OTBETCTBEHHOW 3a >XXM3HECMOCOBHOCTb KNeTku, sBnsietca AHK. M3BecTHO, uTo
[HK, ynoxxeHHas B siapax, NpeacTaBnsieT coboii BELECTBO HACNEACTBEHHOCTM, B €€ LIENSX 3anncaHa orpoMHasi no
06beMy reHeTmyeckast nHgopmauusi. ObnyueHne Bbi3bIBAaET pa3nmyHble noBpexaeHns AHK n ee komnnekcos. K nx
yucny oTHocATCs paspbiBbl Monekyn AHK, ciumsku AHK-AHK, AHK-6enok, noteps OCHOBaHWI, U3MEHEHWE COCTaBa
OCHOBaHWI. Pa3spbiBbl Lenen JHK SBnStoTCa OCHOBHOW MPUYMHOM MMBenn AENsIMXC KNEToK. B kneTke cyluectsy-
€T cucTeMa penapaumu HacneacTBeHHOro Marepuana, Kotopasl UcnpaBnseT YacTtb paspbisoB AHK, yaanser nsme-
HEHHbIE YYaCTKM reHeTUYeCKoro TeKCcTa, OAHAKO He Bceraa MosiHOCTLIO «u3neynsaeT Monekyny OHK».

KputepueM ans nsydeHnst 3aBUCMMOCTM A03a — 3hdeEKT CNYXUT BbKMBAEMOCTb KNETKM MW OpraHusma. 3a-
BUCMMOCTb BbDKMBAHUS KIIETOK ONUCLIBAETCS CNeayoWwmMM YpaBHEHNEM :

D

N=Ne",

rze N —4ncro BbDKMBLUMX KNETOK, D — Ntobas [103a 0bnydeHns, D, — 1033, NMpY KOTOPOW JI0NS XXUBbIX KIETOK YMEHbLLA-
€TCA B € pas. T.0. MOXXHO cAefiaTh BbIBOA, YTO C YBEIMHEHNEM [03bl U3/TyUEHNS] YBEIMUMBAETCS HE TOMBKO (M HE CTOMBKO)
CTeMEeHb NOopaXKeHMsT BCeX 0BMyUYEHHbIX KIIETOK, CKOMbKO [0S MOPAXKEHHBIX, T.€. MOrMbLIMX KNIETOK.

FeHeTuyeckmyi acrnexkt 06/1y4eHns

MyTaumMm — BHE3anHble €CTECTBEHHbIE UM BbI3BaHHbIE UCKYCCTBEHHO HAC/IeAyeMblE U3MEHEHUSI FEHETUYE-
CKOro Matepuana, NpuMBOASILUME K U3MEHEHMIO TEX WUJTN UHBIX MPU3HAKOB OpraHM3ma.

Knaccudukauma MyTaumii:

YCNOBHO MyTaLMW [IENSAT HA CHOHTAHHbIE, BO3HUKAIOWME NMOJ BUSHUEM MPUPOAHBIX (PaKTOPOB BHELLHEN
cpefibl UMK B pe3ynbTaTe BUOXMMUYECKUX U3MEHEHWUIA BCAMOM OpPraHu3Me, U MHAYUMPOBAHHBIE, BO3HUKAIOLWME MOJ
B/IVSIHUEM CMELManbHOrO BO3JEMCTBUSA MyTareHHbIX (hakTOpoB, HarnpUMEpP, MOHU3MPYIOLLEro U3MYUYEHUS XUMUYe-
CKMX BELLECTB, B TOM UNC/IE M NIEKAPCTBEHHbIX NpenapaToB, MULLEBLIX KOHCEPBAHTOB, NECTULMAOB 1 T.N. MyTaumm
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MOryT 6bITb rIpSIMbIMU, €CTIN UX NPOSIB/IEHNE NMPUBOAUT K OTKIOHEHWIO OT MPU3HAKOB TaK Ha3blBAEMOro AMKOro TW-
na (Hanbonee pacnpoCTpaHEeHHOro B NpUpoAe) n obparHeiMy (PeBEpMK), eCli OHWU NPUBOAST K BOCCTAHOB/IEHUIO
AVKOro Tuna. Mytauum B NOJIOBbIX KNETKax — reHepaTUBHbIE — NepeaatoTcs CNeaytowmM NoKONEHUSM; MyTaumm B
MobbIX ApYyrMX KeTkax opraHuM3Ma — coMaTMyeckue — HacneaytTCsl TONbKO A0YEPHUMM KilieTkamu, 06pa3oBaBLUn-
MUCS MYTEM MUTO3a, T.€. OKa3blBaloT BO3AEWNCTBME MMLLIb HA TOT OPraHn3M, B KOTOPOM BO3HUKIIN.

flnepHble MyTauuu 3aTparvBaloT XpOMOCOMbI fiipa, LMTOMa3MaTuyeckne — reHeTMYyeckui marepuarn, 3a-
KJIOYEHHbIN B LIMTOM/a3MaTUYECKUX OpraHonaax KNeTKU — MUTOXOHAPWSX, Niactmaax. B 3aBMCMMOCTM OT Xapak-
Tepa M3MEHEHWI B FEHETUYECKOM MaTepuasne pas/inyaloT TOUEYHbIE MyTaLMK, FTEHOMHbIE MyTaLMU Y XPOMOCOMHbIE
abeppaunn (NepecTporikn). ToUeUHble MyTauumn (OTHOCALIMECS K OMNpEeAENIEHHOMY FEHHOMY Y4YacTKy) npeactaBns-
0T cobOIN pe3ynbTaT M3MEHEHUS MOCIEA0BATENIbHOCTY HYKIEOTUAOB B Monekyne AHK, sBnsioleincs Hocutenem
reHeTUYECKON UHdOopMaLMK.

TouyeuyHble MyTaumm CBsi3aHbl C AobaBneHneM (Aynnvkaumu, BCTaBKM), BbiNageHueM (aeneunm) unu nepe-
CTQHOBKOW (MHBepcumn) ocHoBaHui B OHK. XpoMocoMHble abeppauunm SBnaoTcs 605ee KpyrnHbIMA U3MEHEHMSIMM
CTPYKTYPbl XPOMOCOM, YacTO BMAUMbBIMU B CBETOBOW MUKPOCKOM. FEHOMHbIE MyTaLUUK CBA3aHbl C UBMEHEHWEM YMC-
/la XpPOMOCOM B K/eTKe, KpaTHbIM OAMHapHOMY Habopy XpOMOCOM, a TakxKe YBE/IMYEHNEM MM YMEHbLUEHNEM Yncia
OTAENbHbIX XpOMOCOM.

Hawnboriee xapakTepHbIe BUfbl MOPAXEHU OPraH13Ma rpu PaanaLNOHHOM O6/TyHEHNHN

PaanoakTvBHbIE BELLLECTBA MOMYT BO3AEMCTBOBaTb Ha OPraHM3M YesioBeKa BHELLHE UM BHYTPEHHe. BHelluHee
06nyYeHVe XapaKTepusyeTcs BO3AENCTBUEM MOHM3WPYIOLLErO U3JTyYEHUS U3BHE U OBYCIOBMEHO PasfiMYHON Mpo-
HUKaloLLen CnocoBHOCTbIO YacTuL,.

BHyTpeHHee 06nyyeHne CBSi3aHO C noragaHWeM paaMoakTUBHOIO BELLEeCTBa BHYTPb YesloBEYEeCKOro opra-
HM3Ma C NULLEN (NepopasibHbiA MyTb MOCTYMNEHMS), C BAbIXAaEMbIM BO34yXOM (MHraNsSIUMOHHBIA MyTb) UK Yepes
OTKpbITYIO paHy (HEMNOCPEACTBEHHO B KPOBb).

Bo3aeincTBue paiMoakTMBHOIO U3yYEHUSI HA OpraH1M3M YesiloBeKa 3aBUCUT OT MHOIMMX (hakTopoB 1 onpese-
naervca:

1. CKOpOCTbIO paAMoaKTMBHOMO pacnaja pagvoHyKkmaa;

2. CkopocTbto BbiBefieHWs PB 13 opraHu3ma;

3. TUNoM pagnoaKTUBHOMO U3JTyYEHUS;

4. OcobeHHOCTAMM HakonieHnsl PB B TeX UM MHbIX BHYTPEHHMX OpraHax YefioBeka.

OcTpble NMOCNEACTBUSA MPOSIBNISIOTCA B MEPBbIE HECKONbKO [HEW (Heaenb) rnocne obnydeHus. OTaaneHHble
nocneacTsms — NOCNEACTBUS, KOTOPbIE Pa3BMBAlOTCA He cpa3y nocne obny4yeHusl, a CyCcTs HEKOTOPOE BpeMS.

Jo3unmerpnyecknii KOHTPOJIb

BesonacHocTb paboTbl C UCTOYHUKAMMN MOHWU3VPYIOLMX M3YYEHUI Ha NPeanpUSTUSIX KOHTPONUPYIOT CTyXObl
paavauMoHHON 6e30MacHOCTU, KOTOPbIE KOMMIEKTYHOTCS U3 L, NPOLUEALLMX crieumanbHy NOAroTOBKY.

OcHoBHblE 33flaum, onpefensieMble HauWMOHabHbIM 3aKOHOAATENbCTBOM, MO A03UMETPUYECKOMY KOHTPOJIO
paavaLuMoHHON 06CTaHOBKM cieaytoLme:

— KOHTPOJSib MOLUHOCTM A03bl PEHTIEHOBCKOrO, raMMa-U3fyyeHusl, KOPMyCHbIX M3/ly4eHUn Ha paboumx Mec-
Tax, B CMEXHbIX MOMEeLLEHUSIX U Ha TEPPUTOPUN NPeanpUSTUS;

— KOHTPO/b 3@ COAEP>XaHWMEM PaAMOaKTVBHbIX ra30B M aspo30sieit B BO3AyXe paboumnx 1 Apyrux rnoMeLLeHni;

— KOHTPOJIb MHAVBWAYANbHOMO 06NyYeHns;

— KOHTPO/b 3a BEIMYMHOW BbiOpOCa panoaKTUBHbIX BELECTB B aTMocdepy;

— KOHTPOJb 3a COAEPXaHWEM paan0aKTUBHBIX BELLECTB B CTOYHbIX BOAAX, COpachbiBaeMbIX B KaHa/IM3aUMIo;

— KOHTpOnb cbopa, yaaneHus n 06e3spexvBaHns pagvoakTUBHbBIX OTXOA0B;

— KOHTPO/b YPOBHSI 3arpsi3HEHNS1 06bEKTOB BHELLHEN cpefbl 3a NpeaenaMmn NpeanpusTus.

3T cny>x6bl OCHaLLEeHbI HeobxoaMMbIMK NpubopaMmn 1 060pyaOBaHMEM.

MpuMeHsieMble AN AO3UMETPUYECKOrO KOHTPONs Npubopbl NPeACTaBnstoT coboM pasnMyHOro BUAa A03M-
METPbI, KOTOPbIE B 3aBUCUMOCTM OT Ha3HaYeHUs JensT Ha Cieaytolme rpynnbl:

1) peHTreHOMeTpbl — MPMOEOPbI, N3MEPAOLLME MOLLHOCTb SKCMO3ULIMOHHOM [03bl MOHWM3NPYIOLLErO U3NYYeHNs ;

2) pagvoMeTpbl — M3MepsitoLLMe NIOTHOCTb MOTOKOB MOHU3UPYIOWMX M3NyYeHU (MHTEHCMBHOCTb BHELLHUX
MOTOKOB 6eTa-4acTuL, HEUTPOHOBY);

3) vHAMBMAYanbHbIE AO3MMETPbI — U3MEPSIOLLME SKCMO3MUMOHHYIO WM MOMOLWEHHYO 103y UOHU3MPYIOLMX
N3YUYEHWIA.

[JencTeme AO3UMETPUYECKUX NPUBOPOB OCHOBAHO Ha M3MEPEHWM TOKa WM 3MEKTPUYECKOro 3apsiaa Ha Bbl-
Xofe AeTeKkTopa, AatoweM MHdopMaumio 06 SHEPrun, NOTEPSHHON MOHU3UPYIOLLUM U3NYYEHUEM B YyBCTBUTESIbHOM
obbeMe feTekTopa. M0 BENMYMHE CyMMApHOro 3apsiia, HaKOMIEHHOrO 3a OMPEeAENEHHbI NPOMEXYTOK BPEMEHM,
MOXHO CyAUTb O BENIMYMHE [03bl, SHEPrUM WU3MyYeHUsl, @ Mo BeMUMHE TOKa — O COOTBETCTBYIOLLEM 3HAYeHWUM
MOLLHOCTW [03bl, UHTEHCUBHOCTU U Ap.

Ans 06HapyXeHWUs U3MEHEHUSI paaMaLMOHHON 06CTaHOBKM MO XeCTkoMy 6eTa-, raMMa- U HEWTPOHHOMY 06-
NYYEHUIO U U3MEPEHMSI MOLLHOCTU 3KCMO3NLMOHHOW A03bl MPUMEHSIOT MHAMKATOP MOHWU3UPYHOLLMX U3STYYEHWIA.
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B HacTosLee BpemMs Npy AO3MMETPUYECKOM KOHTPOJIE Yalle BCero NpMMeHsIoT crieqytowmne npubopsi.

MoHM3aunOHHass KaMepa — ra3OHaMoJHEHHbI OATYMK, MNpeAHa3HaAYeHHbIi ANs W3MEpPEHUst YPOBHS
NOHW3MPYIOLEr0 N3JTyYEHNS.

M3mepeHne ypoBHS M3MyYEHUS MPOMCXOAUT MYTEM M3MEepeHUsl YPOBHS MOHM3auMW ra3a B paboyem obbéme
Kamepbl, KOTOPbIM HaxoaWUTCs MeXAay ABYMSI 3MeKTpoAaMu. Mexay a/1eKTpoAaaMu Co3A4aéTcsl pasHOCTb MOTEHUMa-
70B. Mpy HafM4MM MOHOB B rase MEXy 3/IEKTPOAAMN BO3HUKAET MOHHbBIN TOK, KOTOPbIN MOXET 6biTh M3MepeH. Tok
NPV MPOYMX PaBHbIX YCIIOBMSIX MPOMOPLMOHANEH CKOPOCTM BO3HWKHOBEHMS MOHOB M, COOTBETCTBEHHO, MOLUHOCTU
403bl 06ny4yeHus.

B WMPOKOM CMbIC/NIE K MOHN3ALMOHHBIM KaMepaM OTHOCAT TakXke NpOnopUMOHAbHbIE CHETUMKN N CHETHMKM
Celirepa-Mionnepa. B atux npubopax UCNonb3yercs SBNIEHWE TaK Ha3blBAEMOrO ra30BOr0 YCUIEHMS 3a CYET BTO-
PVYHON MOHM3ALMM — B CUIbHOM 3IEKTPUYECKOM MOJIE 3MEKTPOHBI, BOSHMKLLIME NMPY NPOSIETE NOHM3MPYIOLLEN Yac-
TULbI, Pa3roHSAOTCS [0 SHEPrUMK, AOCTAaTOYHOM, UYTOBbI B CBOHO OYepeab MOHM3MPOBATb MOJSEKY/bl ra3a. B y3kom
CMbIC/IE MOHM3ALUMOHHas KaMepa — 3TO ra3oHanoJIHEHHbIA MOHM3ALUMOHHBIA AETEKTOP, PaboTaloliMiA BHE pexnMa
rasoBoro ycuneHuns. Hmwke TepMrMH UCNOIb3YETCS MMEHHO B 3TOM 3HAYEHUN.

a3, KOTOpbIM 3aMOSHAETCS MOHM3AUMOHHAS Kamepa, O6blYHO SIBASIETCS MHEPTHLIM ra3oM C aobaBneHueM
NErko MOHM3MPYIOLLErocs coeamHeHns (06bIMHO YrIeBoaopoaa — MeTaHa unv auetuneHa). OTKpbITble MOHM3aLUM-
OHHble kaMepbl (HanpuMep, MOHM3aLMOHHbIE AETEKTOPbI AbiMa) 3aM0SIHEHbI BO34YXOM.

MoHu3aumoHHble Kamepbl 6bIBatOT TOKOBLIMU (MHTErpupyLoLLMMM) M UMMYNbCHbIMKW. B nocnegHeM crydae Ha
aHoa Kamepbl cobupaloTcs 6bICTPO ABMraloWMECs MEeKTPOHbI (3@ BpeMs mnopsigka 1 MKC), TorAa Kak MeajieHHO
apevidytoLpe THKENbIE NMOOXKUTENbHBIE MOHbI HE YCMEBAIOT 3a 3TO BPeMs AOCTUYb KaToda. ITO NMO3BOMSET peru-
CTPUPOBaTb OTAENbHbIE MMMNYJIbCbl OT KaXAOW YacTulbl. B TakMe kaMepbl BBOAAT TPETUI 3NEKTPOA — CETKY, pac-
MOsIOXKEHHYIO B6IM3KM aHOAA M 3KPaHUPYIOLLYHO €ro OT MOSIOXKUTESNbHBIX MOHOB.

HN3mepeHne notoka HeHTPOHOB

MoHn3aumoHHble KaMepbl MO3BOMAIOT M3MepsTb He TOoNbko anbda-, 6era- wan ramma-usnyyveHue, Ho U
HEWTPOHHOE M3MYYeHUE, YTO AOCTAaTOYHO TPYAHO, TakK Kak HEUTPOHbI HE HECYT 3apsda M UX MPOXOXAEHUE yepe3
rasoBblii 06bEM KaMepbl HE MPUBOANT K MOHM3ALMM ra3a, KOTOPYO MOXHO 6bif0 Obl M3MEPUT.

[ns 3MepeHns NOTOKa HENTPOHOB KaMepy PasAensioT Ha 2 OMHAKOBbIX YacTu. B NepBoi 4acTu usMepsioT
(boHOBYIO MOHM3ALMIO ra3a 3a CYET anbda-, 6eTa- UM raMMa-usny4YeHnsl, BO BTOPOM YacTy KaMepbl Ha CTEHKU Ha-
HOCAT 60p-10 (AN MOHM3ALMOHHBIX KaMep, U3MepSIoLWMX 60/bLUME MOTOKU HEUTPOHOB B SIAEPHBIX peakTopax) uim
ypaH-235 (N1 KaMep, U3MEPSIIOLLIMX Marible NMOTOKU HEMTPOHOB). Mpy 3axBaTe HEWTPOHA SAPOM ypaHa-235 npouc-
XOAUT BbIHYXXAEHHOE AeneHue sigpa U AoNoSIHUTENIbHas MOHM3aums rasa B 06bEMe KaMepbl OCKOSIKaMu AeNeHUs .
Bop-10 npwv 3axBaTe HEMTPOHa pacrnafaercs Ha SApo NUTUA-7 U anbda-yactuuy. PasHuua B MOHM3aUMM 060MX
06bEMOB KaMepbl MPOMopLUMOHasbHA NOTOKY HEMTPOHOB. BapvaHT MOHWM3ALMOHHOW KaMepbl C ypaHoM-235 (Unu
APYrMM AEensumMMcs U30TOMOM) Ha 3/IEKTPOAAX HasbiBAETCA KaMepow feneHus. MHoraa Kamepy 3arosiHSoT raso-
06pasHbIM coeanHeHneM °BF;-TpudTtopnaoM 6opa-10, 4TO MO3BOASET YAyHWMTb 3PMEKTUBHOCTb perncTpaumm
OCKOJIKOB.

Mpy U3MEPEHUM NMOTOKOB HENTPOHOB MOHU3ALMOHHbIE KAaMepbl MOryT paboTaTh B ABYX peXUMaXx:

* YMMYNbCHOM — MNPU U3MEPEHUN MaSTbiX MOTOKOB HEMTPOHOB;

* TOKOBOM — MpW U3MEPEHNM BONbLUMX NMOTOKOB HEWTPOHOB.

Mcnonb3yetcs Ha ASC B annapaType KOHTPONsS HEUTPOHHOro notoka (AKHIM) anst u3MepeHus HEMTPOHHOM
MOLLIHOCTW peakTopa. Mcnonb3yeMble B HacTosILLEEe BPEMS MOHU3ALMOHHbIE KaMepbl:

= KHK-15 — kamepa nyckoBOro avanasoHa.

= KHK-53 — kamepa pabouyero amanasoHa.

CYéTumnk Feﬁregg

Cyétumnk leiirepa CU-86 (CCCP) co cntoasiHbiM OKOLUKOM A/ U3MEpEHMUs1 MArkoro 6eTa-usnydyeHns. OKHO
Mpo3payHo, MO HUM MOXHO PasrfsafAeTb CNMpasibHbIA MPOBOJIOYHbIA 3MEKTPOA, APYTMM 3NIEKTPOAOM SBNSIETCS
kopnyc npubopa.

PaanoMeTp, YyBCTBUTENBHbIN 3/1EMEHT — CYETUMK [eiirepa — pacnosioXXeH B BbIHOCHOM 6/10KE Ha nepeaHeM
nnaHe.
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CuéTtumk léirepa, cuérumk léiirepa—Mronnepa — rasopaspsaaHbiii Npubop AN aBTOMaTUYECKOro Moa-
C4YéTa umcna nonasBLIMX B HErO MOHM3MPYIOLLMX YacTul. MpeacTaBnseT cobol ra3oHanoIHEHHbLIMKOHAEHCATOP, KO-
TOpbI NPOBUBAETCS NPU MPOSIETE NOHU3MPYIOLLIEN YacTuLbl Yepe3 06bEM rasa.

[JononHutenbHas 3neKkTpoHHas cxema obecrnieunBaeT CYETUMK NUTaHMEM (Kak Npaswio, He MeHee 300 V),
obecneumsaeT, Npy HEO6XOAMMOCTH, ralleHne paspsaa U NOACUMTLIBAET KOTMYECTBO pa3psaoB vepes CHETUMK.

Cuétumku leirepa pasaensioTcsl Ha HecaMoracsilMecs U camoracsimecs (He Tpebytolne BHELLHENA CXEMb
npekpaLleHnsa paspsaa).

YyBCTBUTENBHOCTb CYETUMKA OMpeaensieTcs COCTaBOM rasa, ero 06bEMOM U MaTepuanoM (M TOJLUMHOM) ero
CTEHOK.

B 6biTOBbIX Ao3uMeTpax w paamometpax npomussoactBa CCCP u Poccum 06blMHO npuMeHstoTcs 400-
BOJIbTOBbIE CHETUNKN:

» «CBM-20» (no pasmMepaM — 4yTb TOJlIE KapaHaawa), CEM-21 (kak curapeTHbiii hunbTp, 06a co CTanbHbIM
KOPIYCOM, NMPUrOAHbIN ANns XECTKOro B- U Y-U3NTyUYEHWIA)

= «CN-8b» (Co cntoasiHbiM OKHOM B KOpryce, NPpUroAeH Ans u3MepeHust MarkoroB-nsnydeHms)

LLInpokoe npuMeHeHne cyeTUMKa Melrepa — Mionniepa 06bACHAETCS BbICOKOW YyBCTBUTESIbHOCTbLIO, BO3MOX-
HOCTbO PErMCTPUPOBATb Pa3HOro poAa U3MyYeHUs, CPaBHUTENBHOM NPOCTOTONM U AELLEBU3HON YCTaHOBKW. CUETUMK
6b111 M306peTeH B 1908 roay MelMrepoM 1 ycoBepLUEHCTBOBaH MosINiepoM.

LUnnuHapuyeckunin cyetumk Meitrepa — Mioniepa COCTOUT U3 METANIMYECKON TPYOKM MM METaNIM3MPOBaH -
HOM W3HYTPU CTEKNISHHON TPYOKM U TOHKOW METAIMUECKON HUTU, HATAHYTOM MO OCY LMAMHAPA. HUTb CiyXuT
aHoaoMm, Tpybka — kaTogoM. Tpybka 3anosHSeTCs pa3peXXeHHbIM ra3oM, B 6O0MbLIMHCTBE C/lydaeB WMCMONb3yOT
6naropoaHble rasbl aproH M HeoH. Mexxay KaToAoM M aHOAOM CO3JaeTCs HanpshkeHve nopsiaka 1500 B.

PaboTa cyeTuMka OCHOBaHa Ha yAapHOM MOHM3auMK. FaMMa — KBaHTbl, UCMYCKaeMbIE PaIMOaKTUBHBIM K30-
TOMNOM, Nnonajas Ha CTEHKM CHETUMKA, BbIOMBAKOT M3 HErO 31EKTPOHbI. DNEKTPOHbI, ABUrasiCb B rase v CTaaKMBasiCb
C aToMaMM rasa, BbIOMBAIOT M3 aTOMOB 3/IEKTPOHbI U CO3AAlOT MOJSIOXKMTENbHbIE MOHBI U CBOBOAHLIE 3/1IEKTPOHbI .
DNEeKTPUYECKOE MOoJSiIe MeXAy KaToAoOM M aHOAOM YCKOPSIET 3/IEKTPOHbI A0 3HEPrUi, MpWM KOTOPbIX HauMHAETCS
yaapHas MoHu3aumsi. Bo3HMKaeT naBnHa MOHOB, M TOK Yepe3 CYETUMK pe3Ko Bo3pacTtaet. [py 3TOM Ha COnpoTUB-
NneHnn R obpasyeTcss MMMYSbC HANpPSDKEHNUS, KOTOPbIN NOAAETCA B PErMCTPUPYIOLLEE YCTPOMCTBO. YTOBbI CUETUMK
CMOr PErMcTpMpoBaTh C/IEAYIOLLYIO MOMNABLUYIO B HEFO YacCTuLYy, NaBUHHBIN 3apsid HY>XHO MOracuTb. 3TO NPOUCXOANT
aBTOMaTU4eckn. B MOMEHT NosIBNEHMS MMMy/ibCa TOKA Ha COMpOTUBAEHNM R BO3HMKaeT Honbluoe nageHne Hanps-
XKEHWUS, MO3TOMY HanpshKeHne Mexay aHOAOM M KaToAOM Pe3KO YMEHbLUAETCS M HACTOMbKO, YTO pa3psas npekpa-
LLLAETCs, U CHETUYMK CHOBA roToB K paborTe.

Ba)xHOW XapaKTepUCTUKOM CYETYMKA SIBNSIETCS ero 3ddekTMBHOCTL. He Bce ramma-doToHbI, MonaBlIME Ha
CYETYMK, AaOYT BTOPUYUHbIE 3MIEKTPOHBI M ByayT 3apervcTpUpoBaHbl, Tak KaK akTbl B3aMMOAENCTBUSA raMmma- nyden
C BELLECTBOM CPABHUTESIbHO PeaKu, U YacTb BTOPUYHBIX 3/1IEKTPOHOB MOr/IOWAETCs B CTeHKax npmbopa, He A0CTur-
HyB rasoBoro obbema

S PEKTMBHOCTb CHETUMKA 3aBUCUT OT TOJLLUMHbI CTEHOK CHETUMKA, X MaTepuana U 3Heprum raMmma — Usny-
yeHusi. Hambonbluei achheKTMBHOCTLIO 06/1aAal0T CYETUUKM, CTEHKM KOTOPbIX CAENaHbl M3 Matepyana ¢ 60/bWwuM
aTOMHbIM HOMEPOM Z, TaK KaK Npv 3TOM yBenmMumBaeTcs obpa3oBaHne BTOPUYHBIX 3N1EKTPOHOB. KpoMe Toro, CTeH-
KN CYEeTUMKA AOMKHbI BbITb AOCTAaTOUYHO TOACTbIMM. TOMLWMHA CTEHKM CYETUMKA BbIBMpaeTCcs 13 yCrioBUS ee paBeH-
CTBa A/IMHE cBOBOAHOrO npobera BTOPWUYHbLIX 3JIEKTPOHOB B MaTepuasne CcTeHku. Mpu 60nblIOi TOSIUMHE CTEHKU
BTOPWYHbIE 3JIEKTPOHbI HE NporayT B pabounit 06beM CHETUMKA U BOZHUKHOBEHME UMMy bCa TOKA HE MPOU30MIET.
TaK Kak raMMa-usnydeHvie cabo B3anMOAENCTBYET C BELLECTBOM, TO 06bIYHO 3(h(PEKTMBHOCTL raMMa — CUYETUMKOB
TaKKe Masia U COCTaB/sIET BCero 1-2 %. [lpyrMM HeQoCcTaTKOM cYeTUMKa leiirepa — Mionnepa sIBNSIETCA TO, YTO OH
He JaeT BO3MOXHOCTb MAEHTUMMUMPOBATb YacTULbl U onpeaensTb UX SHepruto. 3TW HeaoCTaTKu OTCYTCTBYIOT B
CUMHTUANALUMOHHBIX CHETYMKAX.

SALYNATA OT U3J1Y' YEHMWA. CPE/ZICTBA MHﬂMBMHYMbHOMU SALUNTHI OT NOHU3UPYIOLLETO

N3JTYHEHNA

KoHuenunsa 6ecrnoporoBoro AENCTBUS paavauny SIBSIETCA B HacToslliee BpeMst opuumanbHOW JOKTPUHON,
Ha OCHOBaHWM KOTOPOW BEAETCS HOPMMPOBAHME U OLIEHMBAIOTCS MMMOTETUYECKM BO3MOXHbIE HEGNAronpusiTHbie
NMOCNEeACTBUSA NPU PasBUTUM TEX UM MHBIX HAMNPaB/IEHN aTOMHON TEXHUKM, @ Ha 3TON OCHOBE NMPUHMMAIOTCA pe-
KOMEHAaUMW Mo paIMaLMOHHONM 3alUmTe.

Ecnun ucxoantb 13 runoTtesbl 0 6€CnoporoBoM AENCTBUM paauaumu, To nobas ao3a obnyyeHust He 6e3pas-
Nn4Ha ans Yenoseka. CnefoBaTesibHO, BO3HMKAET auneMMa. C 0HOM CTOPOHbI, HEO6XOAMMO 0 MUHUMYMa CBECTU
ypoBeHb 06/1yueHns. C Apyroit CTOPOHbI, A0/MKHbI 6bITb 06€CneYeHbl YCIOBUS LLIMPOKOrO MPaKTUYECKOro MCMOJb-
30BaHUSt aTOMHOWN TEXHMKK, 6€3 pasBUTUS KOTOPOW HEMBIC/IMM TEXHUYECKUIA NMpOorpecc.

CnepoBaTenibHO, MPU PacCMOTPEHWM BOMPOCa O LienecoobpasHOCTU UCMOSb30BaHWSl aTOMHOW SHEPTUM UK
NCTOYHMKOB MOHU3MPYIOLLMX M3JTyYEHUN B TOM WM MHOM Chepe YenoBevyeckon AesiTeNbHOCTU, HeoBXoaMMo pe-
UNTb, KaKOM BbIXOZ OTAANEHHbIX MOCMEACTBUIA, 0BYCNOBMEHHbIX 06/yYEHNEM, TO ECTb KAKOW PUCK SIBJIIETCS Of-
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paBAaHHbIM ¥ MPUEM/IEMBIM B HACTOSILLEE BPEMSI C YY4ETOM TeX BbIroA, KOTOPOe AaeT oblecTBy BHeApPeHUe HOBOW
TEXHOSIOTUN.

K coxaneHuto, B HacTosiLiee BpeMs elle He BbipaboTaHbl obobLliatome coumanbHO-3KOHOMUYECKNe KpuTe-
pUK, NO3BONSIOLME KOIMYECTBEHHO COOTHECTM Bpea W NOJb3y Npy PasBUTUM TON UM MHOM TEXHONOMUMW . YUUTbI-
Basl YKasaHHble 06CTOATENbCTBA, MexayHapoaHash KoMMccus no paaunosniorndeckon 3awmte (MKP3) pekomeHayeT
npy¥ HOPMUPOBAHUM PaANALMOHHOIO hakTopa NpPUEMIEMbIN PUCK OLEHMBATb NYTEM CPaBHEHMSI C PUCKOM OT APYrux
B1AOB NPOheCccMoHanbHOWM AESTENBHOCTH.

PagnaunoHHas 6e3onacHoCTb nepcoHana obecneunBaeTCsl KOMMNEKCOM TEXHUYECKUX U OpraHM3auMOHHbIX
Mep.

be3onacHocTb NepcoHana B nepeyto ovepeab obecneynBaeTcs:

1) cobnoaeHnem TpebosaHmii HPB-99/2009 u

OCMOPB-99/2010;

2) 3(pheKTMBHOCTBIO 3aLUUTHBIX IKpaHOB 1 6apbepos;

3) COOTBETCTBYIOLMM PACCTOSIHUEM OT UCTOHYHMKOB U3MyYeHUS;

4) orpaHN4YeHMeM BpeMeHN paboThbl C UCTOYHMKAMM U3NTyYEHWIA;

5) npuMeHeHueM CU3;

6) orpaHuMyeHneM aonycka K paboTe C UCTOYHWMKAMK U3MTyYEHWI MO BO3PacTy, MOy, COCTOSHUIO
300pOBbS, YPOBHIO NpeablayLiero 0bayyveHus;

7) opraHv3aumein pagMauroHHOMO KOHTPONS;

8) cucTemon MHdOpMaLmMM 0 paanaLMoOHHOM 06CTaHOBKeE.

PaavauvoHHasi 6e30nacHOCTb HaceneHust obecrneunBaeTcs 3PPEKTUBHOCTBIO MEPONPUSTUIA MO

pasnaLmoH -

HOWM 3aluMTe B HOpPMasbHbIX YCIOBUSAX U, B C/lyYae paavauvoHHON aBapuu, CO3AAHUEM YCIOBWIA
XU3HeaesTeNlbHO-CTW, OTBEYAOLWMX TPebOBaHMAM HOPMAaTUBHbIX OKYMEHTOB.

Be3onacHoCTb Ha pagnaumMoHHO ONacHOM OB6bLEeKTe M BOKPYr HEro 3aBMCUMT OT KadecTBa MpoekTa, Bblibopa
noWaakM ANsi pasMelleHnss obbekTa, hn3nyecKor 3almTbl UCTOYHMKA M3/yYEHWI, 30HUPOBaHWUS TEPPUTOPUM
BHYTPM O6bekTa M BOKPYr Hero, YCnOBWUI 3KCMlyaTauuu TEXHONMOMMYECKUX CUCTEM, CUCTEMbl paaraLMOHHOMO
KOHTPO/S, paavauMoOHHOM rPaMOTHOCTM NEepCoHasa U HaceneHus.

CpeacrBa MHANBUAYAJIbHONM 3alUNTbl OT MOHN3UPYIOLYErrO U3JTyYEHMNS

3awmTa OT MOHU3UPYIOLLErO U3YYEeHNs1 OCHOBBLIBAETCA HA YETbIpEX NPUHLMNAX: KOAMYeCTBO, BpeMs, pac-
CTOSIHME, 3KpaHUpOBaHKe.

3awmTa KonnM4ecTBoM obecneymBaeTcs MUHUMAabHBLIM UCMNOb30BAHNEM PaAMOAKTUBHBLIX BELECTB U APYruX
NCTOYHMKOB MOHU3MPYIOLLErO U3MydYeHUs. DTOT NPUHLMN UMEET OrpaHNYeHHOe NpUMEHeHMe U3-3a XKeCTKUX Tpebo-
BaHUN GObLIMHCTBA TEXHOMOMMYECKMX MPOLIECCOB.

3awmTa BpeMeHeM 06yCcnaBnmMBaEeTCa TEMU XXe 3aKOHOMEPHOCTAMU. MakcrManbHO COKpaTuB
NPOAOCKUTENb-HOCTb paboThbl C UCTOYHNUKOM MOHU3UPYHIOLLETO U3/yYEHNS, MOXHO 3HAUUTESIbHO YMEHbLUNTb
nony4yaemyto Jo3y.

3almTa paccTosiHUEM OCHOBBLIBAETCSH Ha TOM, YTO [03a MOHU3UPYIOLLEro U3nyvyeHus obpaTHO
Nponopumo-HanbHa KBaapaTy pacCTOSHUS A0 UCTOYHUKA U3NYYEeHNs .
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MPAKTUYECKUE PABOTDI

MpakTuyeckas pabora N2 1: «<PACHET MJIOLWAAWN YYACTKA, BAHUMAEMOIO TEXHOJIOTMYECKUM
OBOPYJOBAHVEM 1 MJIOWAAN CNY)XEBHO-BbITOBbIX
MOMELLEHMN NPOU3BOACTBEHHbIX 34AHUA»

Llenb pa6otbl: MNp1obpeTeHne HaBbIKOB pacyeTa M/oWaaM y4acTka 3aHMMaeMoro TEXHOIOrMYECKUM 060-
PYOOBAHWMEM M MJIOLLAAN CITy)KEOHO-6bITOBBIX MOMELLEHN NPOU3BOACTBEHHbIX 34aHUI HA KOHKPETHOM MpUMeEpe.

MpakTnueckan pa6ora N2 2: «TEMJTIOBJIAXXHOCTHAS! OBPABOTKA BOBAVI.IJHOVI CPEQbI
NMPON3BOACTBEHHbIX HOMEI.I.I,EHVIVI»
Llenb pabotbl: M3yyeHne TepMOaMHAMUYECKUX CBOWCTB M MPOLIECCOB BMAXHOrO aTMOChepHOro Bo3ayxa.
OnpefeneHne NapaMeTpoB paboumx NPOLECCOB C UCMOSb30BaHUEM [ — d-Anarpammbl.

MpakTnueckasn pa6ora N2 3: «<ONMPEAENTEHUE NPEQEJIA OTHECT! ONKOCTU YXENIE3OBETOHHOW
CTEHbI»

Llenb pa6otbl: M3yunTb 1 NMPaKTUYECKM OCBOUTb pacyeT NPEeeioB OrHECTOMKOCTU XKeNe306ETOHHOM CTEHBI.

NpakTnueckan pa6ota N2 4: «ONPEAENTEHUE NPEAENA OrHECTOMKOCTW YXENE3OBETOHHOM
KOJIOHHbI»

Lienb pa6oTbi: /3yunTb 1 NpaKTUYECKM OCBOMTb PacHET NPEESoB OrHECTOMKOCTY XXESIE306ETOHHOM KOJIOHHBI .

NpakTnyeckas pa6ora N2 5: «PACYET OBLLLEOBMEHHOW BEHTWISILIMU MO 3ArPA3HEHUIO
BO34VXA LIEXOB MEXAHUYECKOW OBPABOTKWU METAJ1J10B »

Llenb pa6orbi:

1. MNprobpeTeHre HaBbIKOB pacyeTa BblAeneHus nblnun npyu 06paboTke Xpynkux MeTansioB pe3aHueM Ha To-
KapHbIX, )pe3epHbIX, CBEPNIILHBLIX U PACTOYHbIX CTaHKaX KOHKPETHOM npuMepe.

2. MpurobpeTeHne HaBLIKOB pacyeTa BbiAeNeHWs! Mbian Npu abpasuBHo obpaboTke MeTanna Ans wnmdo-
BasibHbIX U 3aTOYHbIX CTAHKOB.

3. MpurobpeTeHre HaBLIKOB pacyeTa BbiAENEHUS NblM NPU MPUMEHEHUN CMA304HO-OXKAAMOLLMX >KUAKO-
cteit (COX).

4. OnpepenexHve KONMYECTBa BO3ayxa, NMoAaBaeMoro B nomelleHne ans obecneyeHus TpebyeMbix yCioBui
BO3AYLUHOM cpeabl Lgy (M3/4).

NpakTnueckan pa6ora N2 6: «PACHET OBLEOBMEHHOW BEHTUNIALMW NO 3ATPA3HEHUIO
BO31YXA CBOPOYHO-CBAPOYHOIO LIEXA>»

Llenb pa6orbi:

1. MNproBpeTeHMe HABLIKOB pacyeTa O6LEO0OMEHHOW BEHTUMSALMM MO 3arpsi3HEHUIO BO3Ayxa B CHOPOYUHO-
CBapO4YHOM LieXe Ha KOHKPETHOM npuMepe.

1.1. MNprobpeTeHne HaBbIKOB pacyeTa BblAENEHNs! BpeAHbIX BELLECTB NPU aBTOMATUYECKON CBapKe.

2. OnpenenexHve KONMYECTBa BO3AyXa, NMOAABAaEMOro B MOMeLLeHVe A1 obecrneyeHns TpebyeMbix YCoBuiA
BO3AYLLUHOW Cpeapl NPy aBTOMAaTUYECKON CBapke c60pOYHO-CBAPOYHOIO LIEXA.

2.1. CoenaTb BbIBOA.

3. OTBETUTb Ha KOHTPOJIbHbIE BOMPOCHI.

MpakTuyeckas pabora N2 7: «PACHET OBUJEQBMEHHOVI BEHTUNALWNN NO 3ArPA3HEHUIO
BO3AVXA JIMTEMHOIO LIEXA>»

Llenb pa6otbi:

1. MprobpeTeHne HaBLIKOB pacyeTa 06LE0OMEHHON BEHTUISILMK MO 3arpsiBHEHUIO BO3AyXa B JIMTENHOM Lie-
X€ Ha KOHKPETHOM npuMepe.

1.1. MpuobpeTeHne HaBbIKOB pPacyeTa BblAENEHUS MblIM B M1aBUIbHOM OTAENEHUM MPUY NNaBke CTanu U Yy -
ryHa.

1.2. MNpuobpeTeHne HaBbIKOB pacyeTa BblAeNeHNs BpEAHbIX BELLECTB OKUCU Yriieposa Ha 3a/MBOYHOM y4acTKe.

1.3. MpuobpeTeHne HaBbIKOB pacyeTa BblAeNeHNs BpeAHbIX BELECTB Ha BbIOMBHOM y4acTke.

1.4. MNpuobpeTeHre HaBbIKOB pacyeTa BbiAENEHMS MbUM B (DOPMOBOYHO-CTEPXKHEBOM OTAENIEHWN.
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2. OnpepenexHne KOMMYECTBa BO3Ayxa, NMoAaBaeMoro B NoMelleHne ana obecrieveHust TpebyembiX YCIoBUN
BO3AYLUHOW Cpeabl Ha BCEX YYacTKax JIMTEMHOrO LIEXa.

2.1. Cnenatb BbIBOA MO MOJTYYEHHbIM 3HAYEHUAM KOJIMYECTBA BO3/lyXa B JIMTENHOM LIEXE.

3. OTBETUTb Ha KOHTPOJIbHbIE BOMPOCHI.

MpakTnyeckas pa6ora N2 8: «ONPEAEJIEHNE KOJINYECTBA BO3[1YXA, NOJABAEMOE MECTHOW
BEHTUNAUMUEN>

Llenb pa6oTbi:

1. MprobpeTeHne HaBbLIKOB pac4eTa MECTHOMN BEHTUSALUMM HA KOHKPETHOM NMPUMEPE.
2. OnpegenexHne KONMYeCTBa BO3AyXa, NOAABAaEMOro B MOMELLEHVE A1 obecrieyeHns TpebyeMbix YCoBuiA
BO3AYLUHOW Cpeapl Lexa.

NpakTnueckas pa6ora N2 9: «PACYET OBLEOBEMEHHOW BEHTUALMW NO TENJIOBOMY ®AKTOPY »

Llenb paboTbl: HAy4YNTLCA pacCcyYMThbIBaTb 06LEOOMEHHYIO BEHTMASILMIO NO TENSIOBOMY (haKTopy M BblIbMpaThb
BEHTWUATOP MO HalIEHHON MOLLHOCTW 3MEKTPOABUraTeNs.

MpakTnueckasa pa6ora N2 10: «PACHET MECT HOMN BEHTUNALUN >

Lenb paGOTbIZ Hay4ynTbCA pacCyUTbIBaTb MPOM3BOAUTENIbHOCTb BEHTUNALUMK KY3HEYHO-MPECCOBOIro U TEP-
Muyeckoro uexa. CaenaTb BblBOA.

JIABOPATOPHbIE PABOTbI

JlabopaTtopHas pa6ota N2 1: «<METEOPOJIOTMYECKME YC/10BUSA (MUKPOKJIMMAT)
B MPON3BOACTBEHHbIX NOMELLEHUAX>»

Lenb paGOTbIZ [No3HaKOMUTBLCA C KOMMJIEKCOM METE0POSIOrMyeckmnx YCﬂOBMﬁ B NMPOU3BOACTBEHHbLIX MOME-
weHnax, ¢ rmrmeHM4Yeckumn TpGﬁOBaHVIFIMVI (HopMaTMBaMK) K rMokasaTensM MUKPOKIMMaTta MNpPOUM3BOACTBEHHbIX
I'IOMEUJ,EHMVI N OCBOUTb HEKOTOPbLIE Cnocobbl OLEHKM rokasaTenen METEOPOJIOrMYECKNX YCﬂOBMVI .

Mopsaok BbiNnosIHEHUA paboTbl

1. M3yunTb 1 3aKOHCMEKTUPOBATL O6LLUME CBEAEHNS O KOMIMJIEKCE METEOPOSIOTMUYECKMX YC/IOBMI Ha paboyem
MecTe Mo NyHKTY .

2. M3yunTb 1 3aKOHCMEKTUPOBATb CBEAEHNS O Crocobax M3MepeHusi nokasaTeneil MUKPOKIMMaTta Ha pabo-
yeM MecTe no NyHKTy Il.

3. PaccunTaTtb, COrflacHO CBOEro BapuaHTa, BENMUMHY OTHOCWUTESIbHOM BMIAXHOCTM Ha paboyeM MecTe no

nyHKTY 11,
4. ToAroToBUTb KOHTPOJIbHBIE BOMPOCHI.

JlabopaTtopHas pa6ota N2 2: «<MCCJIEAOBAHME U PACYHET MECTHOIO OCBELLEHUSA »

Llenb pa6oTbi:
1. O3HaKOMMUTbLCA C MOPSAKOM HOPMMPOBAHWS MECTHOMO OCBELLEHMS, @ TaK XXe C MeToJamMu U npubopamu
[NS onpeaeneHms COCTOSIHUSI MECTHOMO OCBELLIEHNSI HA paboymx MecTax.

COOEP>XAHUE OTYETA

HanmeHoBaHme paboThl.

Llenb paboTbi.

MaTepuanbHo-TexHU4eckoe obecneyenme.
MoAroToBUTbL OTBETHI HA KOHTPOSIbHbIE BOMPOCHI.
PacyeT MeCTHOro ocBeLleHus.

JlabopaTtopHas pa6ota N2 3: «<MCCJIEAOBAHUE U PACYHET ECTECTBEHHOIO OCBELLEHUA >

LUenb pa6otbi: O3HAaKOMUTLCS C MOPSAKOM HOPMMPOBAHWUS M pacdeTa eCTeCTBEHHOrO0 OCBELLEHWUs, C Npu-
6opamun n MeToaamm onpeaeneHns KadecTsa eCTeCTBEHHOMO OCBELLEHNS Ha pabounx mMecTax.

COOEP>XAHUE OTYETA
HanmeHoBaHme paboThl.
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Llenb paboTbl.

MaTepuanbHO-TEXHMYECKoe obecrneyerme.
MoAroToBMTb OTBETHI HA KOHTPOJIbHBLIE BOMPOCHI.
PacueT ecTreCTBEHHOIO OCBELLEHUS.

JlabopaTtopHas pa6ota N2 4: «MCCJIEAOBAHUE U PACYHET UCKYCCTBEHHOIO OCBELLIEHWNA »

Llenb pa6oTbi:

— OCBOEHWE METOMIOB MCCNEeA0BaHUS OCBELLEHHOCTM Pabounx MECT;

— OCBOEHWE METOAOB pacyeTa MapaMeTPoOB MCKYCCTBEHHOrO OCBELLUEHWS U pa3paboTku MEpPOMNpUSATMIA MO
06€eCcneyYeHmnio 0CBELLIEHHOCTY pabounx MECT B COOTBETCTBUM C CAHUTAPHbIMA HOPMaMMm ;

— npuobpeTeHne HaBbIKOB paboTbl C HOPMATUBHbLIMU AOKYMEHTaMM MO OXpaHe Tpyaa.

COOEP>XAHUE OTYETA

HanmeHoBaHne paboTbl.

Llenb paboTbi.

MaTepuanbHo-TexHMYeckoe obecnevenme.

MoAroToBMTbL OTBETHI HA KOHTPOJIbHbIE BOMPOCHI.

PacueT cucTreMbl MCKYCCTBEHHOMO OCBELLEHNSI B COOTBETCTBMU C 3aaHNEM.

Na6opaTtopHas pa6oTta N2 5: «ONPEAEJIEHME MAJIbIX CKOPOCTEW ABM)XEHUSI BO3AYXA
N N3YYEHUE CNOCOBOB USMEPEHUA CKOPOCTU N PACXOA
BO3AYXA AHEMOMETPAMMU PA3JIN4HHOIO TUIMA>»

Llenb pa6oTbl: O3HaKOM/IEHUE CTYIEHTOB C NPUG0OPaMM U3MEPEHUS CKOPOCTU ABMXKEHMSI BO3AyXa U C YCT-
POWCTBOM M METOANKOW M3MEPEHMSI MaslbiX CKOPOCTEW ABMXKEHMSI BO3yXa C MOMOLLbIO KaTaTepMOMETPOB.

COOEP>XAHUE OTYETA

HanmeHoBaHue paboTbl.

Llenb paboTsl.

MoAroToBMTbL OTBETHI HA KOHTPOJIbHbIE BOMPOCHI.

PacuyeT ManbIx CKOPOCTEN ABMXKEHMS BO3AYXa B COOTBETCTBMM C 3alaHUEM.

JlabopaTtopHas pa6ota N2 6: «MCCZIEAOBAHUE 3ANbIJIEHHOCTU BO3AYXA B PABO4YNX
NMOMELLEHUAX>

Uenb paGOTbIZ O3HaKOMJIEHME CO CBOMCTBaMU MblN, €€ BIMSIHUEM Ha OpraHM3Mm 4esfioBeka, N3y4yeHne Me-
TOAMK, UCMOJIb3YEMbIX ANa UCCNeaoBaHNA 3anbl/IEHHOCTX BO34yXa.

3apaHue
OnpeaenuTb KOHLIEHTPALMIO MblIM B MbIJIEBO KaMepe BECOBLIM METO/IOM. [1aTb CaHUTapHO-TUrMEHUYECKYIO

OLEHKY CTENEHN 3anblNEHHOCTU BO3ayXa.

JTa6opaTtopHas pa6orta N2 7: «3ALLUUTA OT TEMTOBOIro U3JTYYEHUSA >

Llenb pa6otbl: O3HAaKOMUTb CTY/IEHTOB C TEOPUEN TEMNOBOIrO BO3AEWCTBUA HA YENIOBEKA, HOPMATUBHbLIMU
TpebOoBaHMSAMU K TEMIOBOMY M3NTyUYEHUIO, C UCCNEAOBAHWMEM UHTEHCMBHOCTU TEMMOBbIX U3/TyYEHUIA B 3aBUCUMOCTM
OT PACCTOSIHUSA [10 UCTOUYHUKA W OLEHKOMN 3(hMDEKTUBHOCTY 3aLLMThI OT TEMIOBOTO MU3/TyUYEHWS C MOMOLLbIO 3KPaHOB.

COJEP)XAHME OTYETA

HanmeHoBaHne paboTbl.

Llenb paboTbl.

CpenaTb onucaHune cteHaa.

OueHnTb 3(hhekTMBHOCTb PaboThbl TEMNI03aALUMTHBIX SKPaHOB.

[aTb pekoMeHAaunn 06 opraHM3aLUMOHHO-TEXHUUYECKMX MEPONPUSTUSX MO YIYULLEHUIO YCIIOBUIA Tpyda npwu
BbIMONHEHMW PaboT B 30HE AENCTBUS UCTOUYHUKOB TEMOBbLIX U3JTy4YEHUN.

MoAroToBUTbL OTBETHI HA KOHTPOSIbHBIE BOMPOCHI.
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JlabopaTtopHas pa6ota N2 8: «<M3YHEHUE CPE[ICTB TYLLEHUA NMOXXAPOB>

Llenb pa6oTbi: N3yunTb HasHauYeHne, YCTPOMCTBO M NPUHLMM paboTbl CPEACTB TYLLEHWS NOXapPOB.

COJEP)XAHVE OTYETA

HanmeHoBaHue paboTbl.

Llenb paboTbl.

OrHeTylualume CBOWCTBA BOAbI.

CpeacrBa TYLLEHMS MOXAPOB BOZOW.

Knaccndukaums noxxapHbIX pykaBoB, CTBOJIOB U CMPbLICKOB.

HasHauyeHue v NpuHUMN AeNCTBUS CNPUHKNEPHBIX N APEHUYEPHbIX YCTAHOBOK.

MeHa. KpaTHOCTb 1 orHeracuTesibHble cBOMCTBA. Cnocobbl M CPEACTBA MOJSTYYEHUS MEHBI.
Knaccudmkaumst orHeTymTenen.

HasHauyeHue orHeTylmMTeNen, NPMHLUMN AEUCTBMS U 06M1acTb UX MPUMEHEHUS.

ABTOHOMHbIE CUCTEMbI NOXAPOTYLIEHNS: HA3HAYEHME, NMPUHLMN AEUCTBUS, 061acTb NPUMEHEHUS.

Jla6opaTtopHas pa6ota N2 9: «<M3YHEHUE CPEACTB TYLLUEHUA NMOXXAPOB>

Llenb pa6oTtbl: O3HAaKOMUTLCS C KOHCTPYKLUMAMM U NMPUMEHEHMEM PYYHbIX OTHETYLUMTENEN, C HOPMaMM KX
3anaca.

COJEP)XAHME OTYETA

HanmeHoBaHne paboTbl.

Llenb paboTbi.

O3HaKOMUTBCA C M. 3.1 U NPUBEAEHHBIMU HIDKE KPAaTKUMUN TEOPETUUYECKUMU CBEAEHMSIMM.

M3y4nTb YCTPOMCTBO U MPUHUMM AENCTBUSI OFHETYLUMTENEN.

3anofHUTL Tabn. 1, 2 C NOMOLLbIO OBLLMX CBEAEHWIA.

BbINONHUTb TEXHUYECKMI PUCYHOK OCHOBHbIX YacTel orHeTywuteneir OXM-10, OY-2, ON-5.

PaccunTtaTb HEO6XOAMMOE KOJIMYECTBO MEPBUYHBLIX CPEACTB TYLIEHUS MOXAPOB A/ 06pa30BaTeSIbHOIO Yyu-
peXAeHNs, 3arosiH1B Tabn. 3 ¢ NoMoLLblo MpUoXKEHUIA, UCNONb3ys BapyaHT, HAa3HAYEHHbIN NpenoaaBaTeneM, Mo
Tabnuue 4.

MoAroToBUTL OTBETUTbI HA KOHTPOJIbHBIE BOMPOCHI.

Na6opaTtopHas pa6oTta N2 10: «OLLEHKA PAOUALIMOHHOW OBCTAHOBKM »

Llenb pa6oTbi: O3HaKOM/IEHME CO CMOCO60OM OnpeaeneHnst paainaUMoOHHOrO KOHTPONS U OLIEHKE COOTBETCT-
BUS MAapaMeTpOB paAvaLIMOHHOM 06CTaHOBKM HOPMATUBaM.

COJEP)XAHVE OTYETA

HanmeHoBaHue paboThbl.

Llenb paboTsbl.

O3HaAKOMUTBLCS C METOAVKOMN.

B cooTBeTCcTBUM C KaTeropuel 06nyyYaeMbix nnL, rPynmnoi KpUTUYECKMX OPraHoB U PEXMMOB paboTebl onpe-
[ennTb OCHOBHbIE A030Bble npeaensi (MA4 v MNA).

OnpefenuTb MakCMMasnbHYK 3KBUBANEHTHYIO A03Y U3/yYeHus.

CnoenaTb BbIBOA O COOTBETCTBUM PaanaLMOHHOM 06CTaHOBKM HOpPMaM paavauMoHHON 6e30MmacHOCTH.

MoaroToBUTL OTBETHI HA KOHTPOSIbHbLIE BOMPOCHI.

OCHOBHbIE OBPA30OBATEJ1IbHbIE TEXHOJZ1IOI'MA

B cootBetcTBMM C TpebosaHnsamm ®IrOC BO ¢ uenbio GopMnpoBaHMS U pas3BUTHs NpodeccroHanbHbIX Ha-
BbIKOB 0by4atolmxcs, 3¢deKTBHOro ¢hOpMMPOBaHUS 3ariaHUPOBaHHbIX KOMMETEHLMIA, MOBBILIEHNS KayecTBa
NOAroTOBKM MCMOMb3YIOTCS Clieaytolme MHHOBAUMOHHbIE 06pa3oBaTesibHbIE TEXHONOMMN

e NHGMOPMALMOHHO-KOMMYHMKATUBHbIE TEXHOIOMMK, MO3BOASIOWME OBAAETb M cBOHBOAHO OnepupoBaTb
60/bLIMM 3aMacoM 3HaHWIN NMYTEM CaMOCTOSTENIbHOMO M3yYeHUsi NPOdeCCMOHaNbHOW MTepaTypbl, NMPUMEHEHUS HO-
BbIX MH(OPMALMOHHBIX TEXHOMOMMM, BKJIHOYAs MCMOb30BaHNE TEXHUYECKUX W DNIEKTPOHHBLIX CPEACTB MOJTyYEHUS
nHbopMaumu;
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e npob67EMHO-OPUEHTUPOBAHHbIE TEXHOJIOMMM, HarnpaB/ieHHbIE Ha (hOPMMPOBAHME U pa3BUTNE Npobnem-
HOTO MbILLIEHUS, MbICTUTENIBHON aKTUBHOCTU, CMOCOBHOCTU BUAETL U (hOpMYIMPOBaTb NpobneMsl, BbIGUPaTb cpea-
CTBa AN UX PELLEHNS;

e  MPaKTUKO-OPUEHTUPOBAHHbIE TEXHONOMMM, HarpaBfieHHblE Ha (OPMMPOBAHME CUCTEMbI NMpodeccmo-
HasIbHbIX MPaKTUYECKUX YMEHUA U HABbIKOB, MO3BOMAOLLIMX KAYECTBEHHO OCYLLECTBNATh NPOMECCMOHANBHYIO Aesi-
TENbHOCTb;

e  JIMYHOCTHO-OPUEHTUPOBAHHLIE TEXHONOrMK, obecrneumBatolumMe B xoae y4yebHOro npouec-ca yyeT pas-
JIMYHBIX CNOCOBHOCTEN 06YyYaeMbIX, CO3AaHNE HEOEXOAUMbIX YCIIOBUN ANA PasBUTUA UX UHAMBUAYAsNbHbBIX CMOCO6-
HOCTEW, pa3BUTME aKTUBHOCTM JIMYHOCTU YYEBHOM MpoLecce;

e 370pOBbecHeperatolume TEXHONOMMM, MO3BONSAIOLME PAaBHOMEPHO BO BpPEMS 3aHATUS pac-NpeaensTb
pasfNYHbIE BUbI 3a[1@HWIN, ONpPeaensaTh BpeMsl MoAa4Yn CJIOXKHOro y4ebHoro Matepuana, BblAeNsTb BPEMS Ha Mnpo-
BEAEHME CaMOCTOSATENbHbIX paboT.

Mo MHTEpECYIOWMM CTYZIEHTOB BOMPOCaM MOXHO 06pallaThcs K:

npenoaasaTensm kadeapbl «Mb», aya. 532-10 (npodeccop KysHeuos A.M.);
cTaplieMy npenogasatento kad. «Mb» ManoHosol E.HO., aya. 534-10.

Aapec kadegpbl: 344029, PoctoB-Ha-loHy, yn. CtpaHbl CoBeToB, 1(kopnyc 10);
Ten. (863) 258-91-58;
e-mail kacdeapbl «Mb» — spu-39.2@donstu.ru;
e-mail cT. npenogasaTens kacdeapsbl «Mb» ManoHoBol E.HO. — caterina.gaponova@yandex.ru
(c ykazaHueM ammnnns npenoaasatens);
Cant kadenpsl «Mb» — https://donstu.ru/structure/science-education/bezopasnost-zhiznedeyatelnosti-i-
inzhenernaya-ekologiya/proizvodstvennaya-bezopasnost/;
Cat ArTY — http://www.donstu.ru/

COCTABUTENIN:

FAMOHOBA EkaTepuHa lOpbeBHa
KY3HELIOB [AMuTpuii EBreHbeBuny
FAMOHOB Cepreit Bnagummnposuy

MeTtoauueckue MaTepmvasbl N0 U3yUYEHUIO

AancumMnanHbl «besonacHocTb Tpyaa» ans

obyuarowuxcs 3-oro Kypca HanpasJ/ieHus

20.03.01 «TexHocdepHas 6e30MacHOCTb>
Bcex (popm obyueHus

OTBETCTBEHHBI 3a BbIMYCK
3aBeayolmin kadeapoit «MponsBoacTBeEHHAs 6€30MacHOCTb>», A-p TEXHMY. Hayk, npodeccop C.J1. MyweHko

B neuvaTb
Ob6bem ycn.n.a. Odceet. ®opmat 60x84/16.
Bbymara Tvn N23. 3aka3 N° . Tupax . LleHa cBo6ogHas

M3paTenbckuin ueHTp ArTY
Aapec yHuBepcuteTa 1 nonurpacdmnyeckoro npeanpusTns:
344000, r. PoctoB-Ha-[loHy, nn. larapuHa, 1.
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