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BBEJAEHHUE

CBapka sBJIS€TCS OJHHM W3 BEAYIIMX TEXHOJOTHYECKHUX IPOLECCOB B
MaIIMHOCTPOEHUHU U B CTPOUTENBCTBE. TPYIHO HA3BaTh OTPACTh HAPOJAHOTO XO-
3sCTBA, T1ie Obl HE MPUMEHSIACh CBApKA.

Capka 1o3BoJinjIa BHECTU KOPEHHbIE U3MEHEHUS B TEXHOJIOTHIO MPOU3-
BOJICTBA, CO3/1aTh NMPUHLUIHAIBHO HOBBIE KOHCTPYKIMU MamuH. Hampuwmep,
MIPUMEHEHNUE CBAapHBIX KOHCTPYKIMI BMECTO KIJIEAHBIX B CTPOUTEIBCTBE I03-
BOJIMJIO DKOHOMUTH OKOJ0 20 % meramna, cHu3uTh Ha 5—30 % TpyaoeMKOCTb
M3TOTOBJICHUS] KOHCTPYKITUH.

Capka yHHBepcallbHa: 3TUM CIOCOOOM MOTYT COEIMHSTHCA METAJUIbl B
U3JIETUSAX Pa3IUYHBIX Pa3MEPOB MPU TOJIIUHE COCAUHSIEMOro MeTaia OT CO-
TBIX JIOJIE MWJIJIMMETpPa JO METPOB, IIPU Macce M3JAenus OT AO0JEed rpamma 10
COTEH M ThICAY TOHH. Pa3Mepbl CBapHbIX U3AEIHUA MOTYT OBITh OT JOJEH MUJI-
auMeTpa (MpuOOPHI JIEKTPOHUKH) 10 TUTAHTCKUX pa3MepoB (MPOJETHHIE KOH-
CTPYKIIMH KEIE3HOJOPOKHBIX U IMIOCCEHMHBIX MOCTOB, KOPITyCa OKEAHCKUX Jai-
HEPOB, TPYOONPOBOIbI ITTMHOIO B THICSYU KUJIOMETPOB).

CBapKoil MOKHO COETMHATH HE TOJBKO METAJIJIBL, HO U HEKOTOPBIE APYrue
Marepuaisl (CTEKIIO, KEPaMUKY, IJIacTMacchl). Bo3MoxkHa cBapka pasHOPOAHBIX
METaJUIOB, HAIPUMED, CTAJIM C MEABI WM AIFOMUHUEM. MOKHO CBapuBaTh U
COBEPILEHHO Pa3HOPOJIHbIE MAaTEPHUAIIbI, HATPUMEDP, METAILJIBI CO CTEKIIOM.

B ycioBUsIX HENpPEephIBHOTO YCIO0XHEHUS KOHCTPYKLUH, HEYKIOHHOTO
pocTta o0beMa CBapOUYHBIX PabOT OOJBIIYIO POJb UTPAET MPABWIHLHOE MPOBEJIE-
HUE TEXHOJOTMYECKOW MOJATOTOBKH IMPOU3BOJCTBA, B 3HAUUTEIBHOW CTENEHU
ONPEIEIAIONIEH €ro TPYIOEMKOCTh U CPOKH OCBOCHMS, SJKOHOMUYECKHE TOKa-
3aTesu, UCIOJIb30BAaHUE CPEJCTB MEXaHU3AIMU U aBToMaTu3auuu. Hanbonbimit
3P deKT TEXHOJOTUUYECKON MOATOTOBKU JOCTUTAETCS MPU KOMIUIEKCHOM pellie-
HUU BOMPOCOB TEXHOJOTHYECKONW OOpaOOTKH CaMHMX KOHCTPYKIIMH, pa3paboTKu
TEXHOJIOTMYECKHUX MPOLIECCOB U MX OCHAIIICHUS Ha BCEX ATanax Mpou3BOJICTBA.

[Tockonbky pa3zHOOOpa3Hbl MPUMEHEHUE M XapaKTep M3TOTOBJISEMBIX H3-
JeJU, OCBOEHHE CBAPKH TpeOyeT 3HAHUU MO METALTYpPrud U METaJIOBeJle-
HUIO0, MAIIMHOCTPOEHUIO, JIEKTPOTEXHUKE, (PU3HKE, XUMUU, MPOYHOCTH MaTe-
pUaAJOB M KX CBOMCTB IIPU PAa3IMYHBIX TEMIEpaTypax, MPOYHOCTH CBAPHBIX
KOHCTPYKLHM, aBTOMAaTU3allH NPOU3BOACTBEHHBIX MPOLECCOB, HAYMHAA C IIPO-
CTEHIIMX aBTOMATOB M MOJyaBTOMAaTOB M KOHYAsl pabOTaMu, UMUTHPYIOIIUMHU
pabouue MpueMbl YeIoBeKa.

[Ipou3BOACTBEHHBIE TPOLIECCHl C HCIOJIb30BAHMEM CBapKW, HAIUIaBKH,
PE3KH, HalbUICHUS! U MAWKU XapaKTEepU3YIOTCs BHICOKMMH YPOBHSMU mpodec-
CHOHAJIBHOTO PUCKA, 00YCIOBJICHHOIO KOMIUIEKCHBIM BO3CHCTBMEM Ha paboOT-
HUKOB OMACHBIX M BPEIHBIX TPOU3BOJICTBEHHBIX (DAaKTOPOB.

HaunGosbliee BHUMaHuE CllelyeT YIENSATh 3allUTe NEPCOHANA OT IOBbI-

[IICHHOW 3ambUICHHOCTH M 3ara30BaHHOCTH BO3/yXa, OT MH(PAKPACHOTO U YJIb-
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TpaUOJIETOBOrO M3JIyYEHUS, 3alIUTE OT LIyMa, YJIbTPa3BykKa, HOHU3UPYIOLIETO
u3nydenus. [lpu cBapoYHBIX Mpolleccax MPUCYTCTBYIOT BBICOKAasi OMAcHOCTh
MOPAKEHUS JIEKTPUUECKUM TOKOM, MOKapO- U B3PBIBOONACHOCTh. JTO TpeOyeT
pa3pabOTKKM U BHEAPEHUS Ha MPOM3BOJACTBE OOOPYIOBaHUSA C NMPUMEHEHUEM
CPEACTB MEXaHW3allUM, aBTOMATU3AlMU U JUCTAHIIMOHHOTO YMPaBJICHUSA,
OCHAIIEHHOT0 3P (HEKTUBHBIMU CPEJICTBAMU 3AIIUTHI.

B cBs3u ¢ 3TUM B yueOHOM MOCOOUHM JaHa KpaTKasi XapaKTEPUCTHUKA CO-
BPEMEHHBIX CIIOCOOOB CBAapKH, MPOBEACH aHAJIU3 OMACHBIX U BPEIHBIX (DAKTO-
POB B CBAPOYHOM IPOU3BOACTBE. PaccCMOTpeHBI OpraHu3aIllMOHHbIE U TEXHUYE-
CKH€ MEpOIPUATUA MO YIYUYIICHUIO YCJIOBUH Tpyla U MPOU3BOJICTBEHHOM
0€30MacCHOCTH TEXHOJOTUYECKHUX IMPOIECCOB C MPUMEHEHUEM pa3IMYHBbIX BU-
JIOB CBapKH, a TAaKXKe PaAUuallMOHHOTO KOHTPOJIS CBAPOUHBIX COCTUHEHU.



1. OBIIME CBEJAEHUSA
O TEXHOJIOI'MYECKOM HPOLECCE

Csapkoii Ha3bIBAeTCA TPOIECC TOJYYCHHUS HEPA3bEeMHBIX COCIUHCHHMA
MIOCPEJICTBOM YCTaHOBJICHHS MEKATOMHBIX CBSI3€M MEXKIy CBapHUBACMBIMH Ya-
CTULIAMH MPU UX MECTHOM (00I1IeM) HarpeBe WM IJIaCTUUYEeCKOM aedhopMUpo-
BaHHWM, WJIM COBMECTHBIM JICMCTBHEM TOro W Apyroro. CyIIHOCTh CBapKH 3a-
KJIFOYaeTcss B CONMOKCHUH DJIGMCHTAPHBIX YAaCTHI[I CBApHUBACMBIX YacTeH
HACTOJIBKO, YTOOBI MEXX/Ty HUMH Hadaju JICMCTBOBATh MEKAaTOMHBIC CBS3H, KO-
TOpBIC 00ECIICUNBAIOT IIPOYHOCTh COCIUHCHHS. Bce TEXHMUECKH BaKHBIE Me-
TaJUTBI P OOBIYHOW TeMIIepaType — 3TO TBEPAbIC KPUCTAJUTMUECKHUE Tella, MPr
CBapKe KOTOPHIX BO3HUKAIOT HEKOTOPHIC TPYIHOCTH: OOpa3oBaHWE TPEIIHH,
OKHCJICHUE, nedopMaliis MeTauia U KOpoOIeHUE U3/AeNNsl, CHIDKCHUE MEXaHH-
YECKUX CBOMCTB MeTaula B 30HE cBapku. OTpHUIaTeNhbHOE BIMSHUE YacTO OKa-
3BIBAIOT TJICHKU OKHUCJIOB, PA3JIMYHBIX 3arpsI3HEHUM Ha TTIOBEPXHOCTU METAILIOB.
Jlns ocymiecTBIEHUs] CBApKHM HEOOXOIUMO COJNM3UTH OOJBIIOE KOJWYECTBO
aTOMOB MOBEPXHOCTEH COETUHAEMBIX METAJJIOB HA OYEHb MaJIble PACCTOSIHHUS,
TO €CTh NMPUBECTH UX B COMPHUKOCHOBEHHUE. TakoMy COIMKEHUIO MPEMSATCTBYET
BBICOKAs IIPOYHOCTh M TBEPAOCTh METAJIa: €r0 aTOMBI IPOYHO YICPKUBAIOTCS
B y3JIaX KPUCTAJUTMYECKOU PEIICTKHA W MaJIOTIOIBYKHBI.

TBepmocTh MeTamia M KECTKOCTh KPHUCTAUIMYECKON PEIIETKH MOXKHO
ocnabuTh HarpeBoM. Uem BbIllI€ TeMIlepaTypa HarpeBa, TEM Msr4e METall U
MOJABUXKHEE ero aToMmbl. [Ipu HarpeBe A0 TemMmepaTrypsl TUTABICHUS METAJI CTa-
HOBUTCS KUJKAM, aTOMbI B HEM JIETKO TIEPEMEIIAIOTCS, TIOITOMY JIJIsl CBapHBa-
HUS I0CTATOYHO PACIJIaBUTh HEMHOTO METAIIJIa Y COEAMHSIEMBIX KpOMOK. XKu-
KM MeTaiym 00enX KpOMOK CIWBaeTcsli B OOIIyl0 CBAapOYHYHO BaHHY.
OO6pazoBaHue 0011I€i1 BaHHBI BCIEICTBUE MOABMKHOCTH aTOMOB B JKHJIKOM Me-
TaJlJIe MPOUCXOUT CAMOIIPOU3BOJILHO (CIIOHTAHHO) U HE TPEOYET MPUIIOKEHUSI
Kakux-1m0o ycuiuit. [To Mepe oXJakaeHus paciuIaBIICHHBI METaJT 3aTBep/Ie-
BaeT M MPOYHO COCIUHSAET CBapUBaeMble neTanu. M3BecTeH u Jpyroi crmnocod
CBapKH, KOT/Ia CHJIBHO CHKaThl METaJUT T€UeT MOJ00HO >KMAKOCTH MPHU OOBIY-
HOU TeMmeparype. B 3TOM cOCTOssHMM METaslibl CBapUBAIOTCS, CPACTASICh B MO-
HOJINTHOE IIeJI0€, C MOJTHBIM UCYE3HOBEHHEM TpaHUIIbl pasnaena. B3ss ase nera-
7Y, TIPUBES UX B CONMPUKOCHOBEHHUE M CIIaBUB C TAaKOW CHJION, YTOOBI METalI
obenx nerajeii B CTBIKE COBMECTHO Je(OPMHUPOBAICSI U TEK MOJO0HO KHUIKO-
CTH, MOJyYUM CBapHOE COCAMHEHHUE AcTalield. DTo OyaeT cBapKa JIaBIICHUEM.
[Tnactuyeckoe aedopMUpOBaHUE METaIa MO JaBJICHHEM Ha3bIBACTCS OCAJI-
koii. CBapka J1aBJICHHEM 3HAYUTEIHHO 00JIErdaeTcsi M ympoIraeTcs: Mog0TrPEBOM
MeTajuia, MO3TOMY B OOJIBIIMHCTBE CITy4YaeB CBapKa JABICHUEM HCTIOIb3YETCs C
OJTHOBPEMEHHBIM TIOJIOTPEBOM METaJlJIa HIDKE TOYKHU ero raBieHus. Cienosa-
TEJIbHO, PA3JIMYAI0T CBApKy IUTABJICHHEM (METaul HarpeBaeTcs 10 IUIaBJICHUS,
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NP TOM OCaJIKa, KaK MpaBuio, He TpeOyeTcs) U MHOTOYHUCIECHHBIMU CTIOC00a-
MU, B KOTOPBIX UCTIOJIB3YETCS JaBICHUE M IPOU3BOIUTCS OCajKa, i obJierde-
HUSI KOTOPOH MeTayul mojorpeBaercs. Ha ucmoap30BaHUM ATUX JIBYX OCHOBHBIX
¢dakTOpoB (HArpeB MeTa/la U €ro 0cajika), KOTOpPhIEe NMPUMEHSIOTCS B pa3iny-
HBIX KOMOWHAITUSAX ¥ COOTHONICHHX, 0a3UPYIOTCSI MHOTOYHCIICHHBIC CITOCOOBI
CBapKH, UCIIOJIb3yEMbIE B COBPEMEHHOM ITPOU3BOICTBE.

1.1. KIACCHUO®UKALIMA CIITOCOBOB CBAPKH

B 3aBuCMMOCTH OT BHJ1a SHEPTHUH, IPUMEHIEMON MPU CBApKE, Pa3IM4arOT
TPU KJIacCa CBApKU: TEPMUYECKUM, TEPMOMEXAHUYECKUNM U MEXaHUYECKUU
(I'OCT 19521-74 «Crapka metauioB. Knaccudukanus»).

K mepmuueckomy knaccy oTHOCATCS BHUIBI CBapKH, OCYIIECTBIISIEMOU
IUIABJIEHUEM, TO €CTh MECTHBIM PACIUIaBICHUEM COCIUHAEMBIX 4YacTed C HC-
MOJIb30BaHUEM TEIUIOBOW AHEpPruu. OCHOBHBIMM HCTOYHHKAMH TEIUIOTHI MPH
CBApKE IUIABJICHUEM SIBIISIIOTCS CBAPOYHAS Jyra, ra30BOE IUIaMs, Jy4eBbIC UC-
TOYHHUKH SHEPTUU W TEIUIOTA, BBIACISIEMAs MPHU AJIEKTPOIILIAKOBOM ITPOIIECCE.
HcTouHuKH TEMIOTHI XapaKTEPU3YIOTCS TEMIEPATYpOl U KOHLIEHTPALUEH, Ompe-
JIeJIIEeMOM HaWMEHbIIICH IUIONIAIbl0 HarpeBa (IMSITHO HAarpeBa) M HauOOJbIIEH
IUIOTHOCTBIO TEIJIOBOW SHEPrYU B ISITHE HArpeBa. JTU MOKA3aTEIN ONPEACIIIIOT
TEXHOJIOTUYECKHAE CBOWCTBA UCTOYHUKOB HArpeBa MpH CBapKe, HAIUIABKE U PE3KE.

OcCHOBHBIE BU/JIbI CBAPKH TEPMHUYECKOTO KJlacca — AyroBasi, ra30Basi, dJEK-
TPOIILUIAKOBAsI, SJIEKTPOHHO-JIy4Y€Bas, IUNIA3MEHHAs, JIa3€pHasi, TCPMUTHAS U Ip.

Ilyeosasn ceapka. HeoOxoaumoe Jjisi MECTHOTO PaCILIaBJICHUS JIeTalled U
MPUCAI0YHOTO MaTepualia TeIIo o0pazyeTcsl MpU FOPEHUHU JICKTPUUECKOUN Ty-
M MEXJy CBapMBAaE€MbIM METAJIOM U 3JIeKTposioM. [1o crocoOy mexaHuzanuu
CBapKa MOXET ObITh py4yHas, MEXaHU3UPOBAHHAsI W aBTOMaTudeckas. MexaHu-
3MpOBAaHHAS M aBTOMAaTHWYeCKas CBapKa MOXET ObITh Mmoj (JIF0COM U B 3alUT-
HBIX Tra3ax.

l'az06as ceapxa. OCHOBHOW U MPUCATOYHBIN METAIUTbI PACIIIABISIOTCS BbI-
COKOTEMITepaTypHBIM ra30KUCIOPOAHBIM IUIaMeHeM (Temneparypa o 3200 °C).

Anekmpouiniaxosas ceapka. IlnaBiaeHre OCHOBHOTO MeETAJIa W IpHUCa-
JOYHOTO MaTepuajia MPOUCXOAUT 3a CUET TEIUIA, BBIJICIISIOMIETOCS MPU MPO-
XOXKJICHUH DJICKTPUYECKOT0 TOKa Yepe3 pacIulaBICHHbBIN IUTAK (B MEPHUO]T yCTa-
HOBHUBIIIETOCS MPOIIEcca).

Inekmponnoayyesasn ceapka. CBapkKa BBINOJHAETCS B KaMepax € paspe-
skerreM 10 107-107° MM pT. ct. Terio BeimenseTcs 3a c4eT 0OMOApIUPOBKH
30HBI CBapKHU SJIEKTPOHHBIM MOTOKOM, MPUOOPETAIOMINM BBICOKHE CKOPOCTH B
BBICOKOBOJIbTHOM YCTaHOBKE, UMEIOIIEH MOIIHOCThL 10 50 kBT. AHOon0oM sIBis-
€TCs CBapuBaeMas JIeTajlb, a KaToJlOM — BOJIb()paMOBasi HUTh WJIM CIHUPAJIb,
Harpetas 1o temmnepatypsl 2300 °C.



IInasmennas ceapxa. l1naBneHne METAIUIOB OCYILECTBIISETCS TJIA3MEHHO-
IyTOBOM CTpyei, umeronien temmeparypy Baimie 10000 °C.

Jlazepuas ceapxa. CBapka OCHOBaHA Ha UCIOJIb30BaHUU (OTOIIEKTPOH-
HOM sHepruu. [Ipu OOJBIIOM YCHJIEHHH CBETOBOM Jyd CIOCOOCH IJIaBUTh Me-
tajul. JUIA MOoJIydeHHs] TaKoro Jyda NPUMEHSIOT CIEIUaJbHbIE YCTPOMCTBA —
JIa3€pBL.

Tepmumuas ceapxa. IIpouecc cBapKu 3aKiIr04aeTcss B TOM, YTO CBApUBa-
€Mble JIeTalu 3aKJaJbIBAlOTCSI B OTHEYNOPHYI (OpMY, a B YCTAHOBJIEHHBIM
CBEpXY THUTEJb 3aCHINIAETCS TEPMUT—-TIOPOLIOK M3 ATIFOMUHHS U OKHCH KEJE3a.
[Ipu ropeHun TepMHTa OKUCH >KEJie3a BOCCTAHABIMBACTCS, a OOpa3yrOIIUICS
OpU 3TOM KUJIKUN METal P 3alOJIHEHUH (POPMBI OIJIABISET U COCIUHSET
KPOMKH CBAPUBAEMBIX U3JICIIHI.

K mepmomexanuueckomy knaccy OTHOCITCS BUABI CBAPKH, TP KOTOPBIX
UCIIOJIb3YETCSl TEIUIOBAs YHEPrus U JaBJIEHUE, — KOHTaKTHas, qudPy3noHHas,
razorpeccoBas u ap.

OCHOBHBIM BHUJOM TEPMOMEXAHUYECKOTO KJacca SIBISETCS KOHMAKMHASA
ceapka — CBapKa C IMIPUMEHECHUEM JABJICHUs, IIPU KOTOPOW HArpeB OCYIIECTB-
JSAIOT TEIUIOTOM, BBIAEISAEMOU IIPU IPOXOKICHUHU JJIEKTPUUECKOTO TOKA 4Yepes
HaXOJAIIMECS B KOHTAKTE COCIMHSAEMBIE YACTH.

Juggysuonnasn ceapra — cBapka AaBICHUEM, OCYIIECTBIIsIEMAas B3aUMHOM
muddy3ueii aToMOB KOHTAaKTUPYIOUIMX YacTel NpU OTHOCUTENIBHO JJIv-
TEJIbHOM BO3JEHUCTBUMU IOBBIICHHON TEMIIEPATYpbl U IIPU HE3HAUYUTEIBLHOU
MJIacTUYeCcKol aedopMaiuu.

IIpn npeccoevix BUIax CBAPKU COEAMHSAEMBIE YAaCTH MOI'YT HAarpeBaTbCs
IJIAMEHEM Ta30B, CKUTA€MbIX HA BBIXOAE CBAPOYHOW TOPEIIKU, HYTOH, DJIEK-
TPOLIJIAKOBBIM MPOLIECCOM, MHAYKIIMOHHBIM HArPEBOM, TEPMUTOM U T.II.

K mexanuueckomy knaccy OTHOCATCS BUIBI CBAPKH, OCYILECTBIISIEMBIE C
WCIIOJIb30BAHUEM MEXAHWYECKOM JHEPTMM M JABJIEHUA: XOJOAHAs, B3PBIBOM,
yIbTPa3BYKOBasi, TPEHUEM U P.

Xonoouas ceapka — cBapka JIaBJICHUEM MPU 3HAYUTEIHHOMN IJIACTUYECKOM
nedopMaiu 6€3 BHEITHEr0 HarpeBa COEAUHIEMbIX YaCTEH.

Csapxa 63pvi6om — CBapKa, IPU KOTOPOW COEIMHEHHE OCYILECTBIIAECTCS B
pe3yibTaTe BEI3BAHHOTO B3PHIBOM COYJIAPEHUS OBICTPO ABUKYIIUXCS YaCTEH.

Yaempaszeykoeas ceapra. CBapKa OCyIIECTBISAETCS 3a CYET NPEBPALLCHUS
IIpU MTOMOUIM CIIELHAIBHOrO MpeoOpa3oBaTelis yJIbTPa3ByKOBBIX KOJI€OaHUN B
MEXaHUYEeCKHE BICOKOM YaCTOThl M IPUMEHEHHUSI HEOOIBIIOTO CAABINBAIOIIETO
YCUITHSL.

Cseaprxa mpenuem. CBapka 3aKJIIOYAETCS B TOM, YTO BCIICACTBUE TPEHHS
OJIHOTO U3 CBAapUBAEMBIX CTEPKHEN O JIPYroll MECTO COEAUHEHUS pa30rpeBacTcs;
IIPY IIPUIIOKEHNUN OCEBOTO YCHIIHSI COEANHAEMBIE METAJUIBI CBAPUBAIOTCH.



1.2. JIEKTPUYECKAS CBAPKA

Inekmpuueckaa ceapounas oOyza TPEICTABISECT COOOM yCTOWYMBBIN
JUTATEIBbHBIN BJIEKTPUYECKUN pa3psifi B Ta30BOM Cpele MEXIAY TBEPABIMHU WU
KUJKUMU JJIEKTPOJAMH, OCYUIECTBIISIEMbINA MPH BBICOKOW IJIOTHOCTH TOKa U
COMPOBOXKAAEMBIN BbIJICICHUEM OOJBIIOT0 KOJIMYECTBA TEIIOTHI. DIEKTpUYe-
CKUU pa3psJl B Ta3e — 3TO JJIEKTPUUYECKUH TOK, MPOXOISIIUN YEPE3 ra3oBYIO
cpeny Onarojiaps HAJIMUUIO B HEW CBOOOJHBIX JIEKTPOHOB, a TAaKXKE OTpHIIa-
TEJbHBIX U TOJIOKUTEIbHBIX MOHOB, CIIOCOOHBIX MEPEMEIIATHCS MEXKIY dJIEK-
TPOJAaMHM TOJ ACUCTBUEM MTPUIIOAKEHHOTO JICKTPUUECKOTO TOJIS.

Ha puc. 1.1 u 1.2 npencraBneHsl 1Ba BUAa CBAPOYHBIX IYT:

® [0 BHUJAY BO3JCHUCTBUS HA U3AECIUE — JIYyIM OPSIMOTO, KOCBEHHOIO H

KOMOMHUPOBAHHOTO jieiicTBus (puc. 1.1);
® 110 THUITY 3JIEKTPOJia — AYTHU C TUIABAIIMMCS U HEIUIABSAIIUMCS 3JIEKTPO-
nom (puc. 1.2).

WA

.

AYrOBOW PA3PAM - MEXAY AYrOBOW PA2PA - MEXAY ABA AYrOBbLIX PA3PAQA-

SNEKTPOOAOM WU U3AENUEM ABYMA SNEKTPOAAMM MEXAY SNEKTPOLAMM
M N3AENMEM, A TPETUWN-

MCNONBL3YETCA: MCNONBLI3YETCA: -?.'IE)lilﬂ?BnEKTPOﬂM.'M
© NP AYroRO#N CRAPKE NOKPbI= © NPH CNEUKANbHBLIX BHAAX .
ThIMM INOKTPOAIMMK CBAPKM 1 ATOMHO-BOAOPOAHOM WCNONbLIYETCH:
@ NPU CRAPKE HENNABRLWNMCR CRApKEe U HANNJBKe @ NPU CRApKe CNUPANOLWIOBHBIX
INCKTPOAOM B JTUMNTHRIX Fra3ax 'I'pyﬁ HO CTOHKOX 2BTOMAOTHYEC-
© NPM CEAPKE NNABALMMCA N0~ KOM caapKu noa hnccom
KTPOAOM nog hniocom unm 8
JOUWMNTHBIX ra3ax

a) 0) 8)

Puc. 1.1. Buabl cBapo4YHBIX AYT:
a — IPSMOT0; 6 — KOCBEHHOT'0; 6 — KOMOMHUPOBAHHOTO JACHCTBUS (TpexdazHas)

I [ A \ } ,I' \
a) 0)
Puc. 1.2. Cxema cBapKH IUIABSIIUMCS 3JIEKTPOAOM (a)
U CBAPKA HEIJIABSANIUMCS JIeKTPOAOM (0)
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B npyrax mpsimoro AeilcTBUSI cBapuBaemasl Je€Talb SIBISETCS OJHUM M3
AJIEKTPOJOB, a B JyraXx KOCBEHHOTO JE€UCTBUs — HET. B nyrax ¢ ruiaBsmuMucs
NeKTpoAaMHu o0a 3JeKTpoAa (WM 3JNEKTpOoA U AETalb) PACILIaBISIOTCA, MO-
CTaBJIsSIsI METAJJI B OOIIyI0 CBapOYHYIO BaHHY, a B Ayrax C HEIUIABSIIUMUCA
ANEKTpOJIaMH 00a 3JIeKTpoJa (WM XOTs Obl OAMH), OyAy4Yd TYTrOIUIAaBKUMH, HE
MOCTABJISIOT JKUJIKOTO METajula B CBapOYHYIO BaHHY, XOTS Ha TOpLAX TaKHUX
AJIEKTPOJIOB U MOXKET HAXOJUTHCS TOHKAS IUIEHKA >KUJIKOTO MEeTaIa.

DnekTpruyeckas Ayra MOCTOSIHHOTO TOKa BO30YKJ1aeTCsl IPH COMPUKOCHO-
BEHUU TOpLA AIEKTPOAA U KPOMOK cBapuBaeMoi nerainu. KoHTakT B Hauyaib-
HbIi MOMEHT OCYILECTBIISETCS MEXKIYy MUKPOBBICTYIIAMHU MOBEPXHOCTEH 3JIEK-
Tpojga W cBapuBaeMou paetanmu (puc. 1.3, a). Bbicokas MJIOTHOCTH TOKa
CHOCOOCTBYET MITHOBEHHOMY PACILIABICHUIO THX BBICTYNOB U 0Opa30BaHUIO
IJICHKU KUJKOro MeTasuia (puc. 1.3, 6), kKoTopasi 3aMbIKa€T CBapOUHYIO IIEIb HA
YUaCTKE <«DJIEKTPOJ-CBapuBaemas jAetaib». [Ipu mocienyromemM OTBOAE 3JIEK-
TpOJa OT MOBEPXHOCTU JeTanu Ha 2...4 mMm (puc. 1.3, 6) muieHKa KUIKOTO Me-
TaJjula PacTATMBAETCS, a CEUYECHUE YMEHBIIAETCS, BCIEACTBUE YEro BO3PACTAET
IUIOTHOCTh TOKA M MOBBIIIAETCS TEMIIEpaTypa MeTaa.

Koportkoe O6pasosaHue nNpocnownkmn O6pazosanne
3amblkaHue M3 XuAKoro meranna LUeNKK
T
a) 0) 8)

Puc. 1.3. Bo30y:kaeHue cBapo4HOM 1yrH

OTH SIBJIICHUSI MPUBOAAT K Pa3pbiBy IJICHKU U MCIAPEHUIO BCKUIIEBILETO
MeTaia. Bo3HUKIIME TPU BBICOKOW TEMIIEPATYPE HUHTEHCHBHBIE TEPMOSJICK-
TPOHHAS M aBTOXJICKTPOHHAS IMHUCCHUU 00ECTIEUNBAIOT MOHU3AIMIO TTApPOB Me-
TaJjula U Ta30B MEXDAJIEKTPOJHOTO MpoMexyTka. B oOpa3zoBasiieiicss HOHU3UPO-
BaHHOM cpeJe BO3HUKAET JJIeKTpUYeckas cBapouHas ayra (puc. 1.4).
[IpoTskeHHOCTh KaTOJHOM 00JaCTH OIpeAeseTcs JJIMHOW CBOOOIHOTO mpole-
ra 3JIeKTpOHa U cocTaBiser okono 10~ cM. IIIOTHOCTh TOKa B KAaTOHOMN 061a-
ctu  mocturaer 3000 A/cM’, a HANPSOKEHHOCTh AIEKTPHYECKOrO MO
— 10° B/cM. Temneparypa aHoxHoit o6nactu cocrasiser 2500... 4000 °C. Yactb
JTYTOBOTO MPOCTPAHCTBA, HAXOIAIIASCA MEXKIY aHOIHOW M KaTOJHOM 00JacTs-
MU, Ha3blBaeTcs cTosioom ayru. OH mpeacTaBisieT coOOW CHUIBHO MOHU3UPO-
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BaHHBIM Ta3, HAXOJAIIUMNCA TIPU OTHOCHUTEIIBHO BBICOKOW TeMreparype
(6000...7000 °C). Takoii ra3 Ha3bIBAIOT XOJOIHOM TIIIA3MOM.

SnexTpop

asoBoe

/ obnako

KarogHoe
NATHO

CeapouHan Kparep

BaHHa

Ceapueaembil metann ™ AvogHoe

MNATHO

Puc. 1.4. Cxema ropenusi CBapo4HoOi Ayru

Temmeparypa crojida Iyrw ¥ CTEIeHb MOHM3AIUK Ta3a B HEM YMEHbBIIIa-
€TCS C YBEIIMUCHUEM PACCTOSHHUS OT €ro OCH, a IO JIJIMHE CTOI0a HEe U3MEHSCT-
csi. HanmpsokeHHOCTh 3JIEKTPHUYECKOTO TOJIs B CTOJIOE TyTH 3aBUCUT OT COCTaBa
AYTOBBIX Ta30B M IMApPOB. DJEKTPUUECKUN TOK B CTOJIOE AYTH MEPEHOCHUTCS
ANIEKTPOHAMH U TIOJIOKUTEIILHO M OTPHUIIATEILHO 3apsOKCHHBIMH HOHAMM.
[InmotHOCTE TOKA mocturaetr 2000 Alem® JlnmuHa cromba ayru B OOJIBIITMHCTBE
CIIy4aeB HE MPEBBIIIAET HECKOJBKUX MHJIIUMETpoB. [Ipm mMcmonb3oBaHuM ne-
PpeMeHH020 MOoKa aHOJTHOE W KaTOAHOE TSATHA MEHSIOTCS MECTaMHU C YaCTOTOM,
PaBHOM 4acTOTE TOKA.

VWCTOYHHUKHN MATAHUS CBAPOYHOM JIYTH

BaxHpIM ycClIOBHEM NOJyYEHHUs CBAPHOIO IIBA BHICOKOTO KAaueCTBA SIBJISI-
€TCsl yCTOWYMBOCTh Tpoliecca CBapKu. JlJisi 3TOr0 MCTOYHHWKHW MUTAHUS TyTH
JOJIKHBI 00€CTIEUUTh XOpollee BO30YX IECHUE U CTaOUIIbHOE TopeHue ayru. Jms
MUTAHUST CBAPOYHOUN TyTH MPUMEHSIOT HCTOYHUKU IIEPEMEHHOTO TOKa (CBapOU-
HbIE TpaHCHOPMATOPHI) U UCTOYHHUK MOCTOSIHHOTO TOKa — CBApOYHBIE T€HEpa-
TOPBI C MPUBOJOM OT AJIEKTPOABUTATENS (CBapOUYHBIE MPeoOpa3oBaTesu), CBa-
pOUYHBIE TEHEpPaTOphl C NPHUBOJOM OT JABHUTaTElIs] BHYTPEHHETO CTOpaHMUs
(cBapouYHbIE arperarbl) U MOJYIPOBOAHHUKOBBIE CBAPOUYHBIC BBITPSIMUTEINH.
CBapouHble TpaHCHOPMATOPHI O1aroapsi CBOUM TEXHUKO-IKOHOMHYECKHUM I10-
Ka3aTeslsiM UMEIOT MPEUMYIIECTBA 110 CPABHEHUIO C UCTOUYHUKAMH ITOCTOSTHHOTO
Toka. OHM TIpoIIe B SKCIUTyaTalllH, 0JIrOBeYHee, 00agaloT 0ojiee BHICOKUM
K.IL.7J. VICTOYHUKY MTOCTOSTHHOTO TOKA TMPEANOYTHTENBHEE B TEXHOJIOTMYECKOM OT-
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HOITICHWU: TIPY WX TIPUMEHEHHUH TOBBIIIACTCS YCTOWYMBOCTh TOPSHUS IyTH, YITyd-

IIAIOTCS YCIIOBUS CBAPKU B PA3IMYHBIX MPOCTPAHCTBEHHBIX MOJIOKESHUSX U JIP.
Texnudyeckne maHHBIE CBAapOYHBIX TPAHCPOPMATOPOB TIPHUBEICHBI B

tabm. 1.1. BHemHuii Bua cBapoyHoro TpancdopmMaropa rnpuseacH Ha puc. 1.5.

Taonuua 1.1
CBapouyHnbie TpaHCHOPMATOPHI
Ha3ga- TexHnueckre xapakTepuCcTUKU
HUE
Han Jna-
ps- METp
ITo- e IIpenemnsr menosth
Hamps HHE MOJIb-
Homu- Tpeo- perymnu-
KEHUE . XO0- 3yeMBbIX
HaJbHBIN | JsIeMast poBanus | ['aGapu- | Bec,
Mogens | nura- . J10- JJIeK-
B CBApOuHBIH | Mom- | . | CBapod- ThI, MM KT 1po-
cer. B TOK, A HOCTB, | ~ | HOIO TO- OB/CB.
’ kBT Ka, A
X0- MIPOBO-
na, JIOKH,
B MM
Nordika | 220 250 - - 55-250 650x325x | 23 1,6-3,2
3250 (ITH 20 %) 425
(Telwin)
Nordika | 220 160 - - 40-140 370x250x | 30 1,6-3,2
1800 (ITH 20 %) 310
(Telwin)
TIAM- 380 500 - - 100-500 | 510x500x | 120 3-8
503 (ITH 60 %) 590
(Telwin)
TIM- 2-380 | 300 18 60 | 90-300 395x310x | 60 2-6
3010 (ITH 35 %) 650
(3aBon
Dnek-
TPUK)
TIAMD- | 220/ 160 - 60 | 40-160 175x410x | 20 -
160 380 (ITH 20 %) 290
TIM- 220 160 - 44 | 55-160 240x340x | 27 -
160 (ITH 20 %) 380
TIM- 220/ 200 (ITH 20 | - 60 | 60-200 190x400x | 20 -
200.1 380 %) 270
TIM- 220/ 200 - 65 60-200 520x420x | 78 -
305 380 (ITH 40 %) 530
TIM- 220 250 - 60 | 40-200 420x310x | 40 -
205 (ITH 40 %) 420
TIM- 380 400 - 65 70—400 520x400x | 85 -
405 (ITH 40 %) 610
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3aMKHYTbIA MarHuTo-

PykoaTka
npoeop (ceppeuHnk)

Peim-6onTt

Pyuka Kpbiwka kopnyca

3axum gna
npucoeguHeHwnA
npoeogoe
CBapoOYHOW Uenu BepTukanbHblil BUHT

™ % C NeHTOYHOM P93560“

__—— Xopoean ranka BUHTa

— BropuuHan obmoTka

N .
Xanwau ana / LC) : b TpaHcdcopmaropa
oxnaxpgeHun - R

MepeuyHan obmoTka
TpaHccopmarTopa

Puc. 1.5. BHemunuii BuJ cBapo4HoOro Tpancgpopmaropa

Csapounvle gvinpamumenu— 3TO CTaTUYECKUE MpeoOpa3oBaTesid dHEp-
MU TpeX(pa3HOW CETH IMEPEMEHHOI'0 TOKA B SHEPIHIO BBIIPSIMIICHHOTO (ITyJIb-
CHUPYIOIIETO TTOCTOSHHOT0) ToKa (puc.1.6).

13 14 15
2 345678 10 11 12
= 3
[TH]
| 9
Ly : A //

R

Puc. 1.6. BHeniHuii BUJ CBAPOYHOT0 BHINIPSIMHUTEJIS:

1 — BBITIPSAMUTENbHBIN OJIOK; 2 — BBIABM)KHBIE PYUKH; 3 — IpEeI0XpaHuTeNH; 4 — OJI0K
anmaparypsbl; 5 — BEHTWISITOP; 6 — BETPOBOE perie; 7/ — CUIIOBOM TpaHcopMmaTop; 8§ — BTO-
pudHast oOMoTKa; 9 — mepBuyHas oOMoTKa; /() — amnepmetp; // — namna; /2 -KHOTIKHU BbI-

KJroyaTens; /3 — ckoObl; /4 — pyKosiTKa peryJupoBaHus Toka; /5 — nepexitoyaTellb quana-
30Ha TOKA; /6 — MIMHBI 3a3€MJIEHUS] 0OPaTHOTO MPOBOAA; /7 — TOKOBBIE pa3beMbl; /8 — OonT
3a3eMiIeHMs]; /9 — IITEenCeNbHbII pa3beM JUIsl OAKIOYEHHS K CETH

B Hacrosiiee Bpems pazpadoTaHbl U BBIITYCKAIOTCSI CBAPOUYHbBIE BBITPSIMHU-
TEIW I PyYHOW WJIM MEXaHW3MPOBAHHOW JYTOBOM CBapKH MoA (DIFOCOM,
CBapKH B 3alTUTHBIX Ta3ax u Ap. OHU MOTYUYUIIN MHUPOKOE MPUMEHEHHE 0Jaro-
napsi uX OOJIBIIMM KOHCTPYKTUBHBIM M TEXHOJOTHYECKUM MPEUMYIIECTBAM:
® BBICOKHUH K.II.JI. U OTHOCUTEIHLHO HEOOBIITNE TTOTEPU XOJIOCTOTO XO/1a;
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® BBHICOKME TWHAMHYECKHE CBOWCTBA TPU MEHBIIEH 3JIEKTPOMArHUTHOW WH-
TYKITWW;

® OTCYTCTBHE BpaIIaIOIIMXCs YacTel U OECITyMHOCTb B paboTe;
® DPABHOMEPHOCTb HArpy3KH (a3;
e HeOoJbLIas Macca.

OpHako ciemyeT UMETh B BUAY, YTO JJIS BBITIPSMUTEIIEH TIPOIOKATEIb-
HbIC KOPOTKHE 3aMbIKaHUSI TIPEACTABIISIIOT OOJIBIIYI0 OMACHOCTh, TaK KaK MOTYT
BBIBECTH W3 CTPOs AMonabl. KpomMe TOTo, OHM YyBCTBHUTEIBHBI K KOJICOAHUSIM
HanpsokeHus: B ceTu. CBapoyHbIE BBIIPSMUTEIN COCTOSIT U3 JIBYX OCHOBHBIX
0JIOKOB: MOHMXaromero TpexdasHoro tpanchopmMaropa ¢ yCTpOHCTBaMU s
pPEryJIupOBaHus HAMPSDKEHUS UM TOKa U BBIIPSMUTEIbHOTO On0oka. Kpome To-
ro, BBIIPSIMUTEh UMEET MYCKOPETYJIHUPYIOIIEe U 3alUTHOE YCTPOMCTBa, o0ec-
MEYUBAIOIINE HOPMAIBHYIO €r0 IKCILTyaTalluIo.

TexHuueckue TaHHBIC HEKOTOPBIX CBAPOYHBIX BBIMPSIMHUTENICH MPUBEIC-
HbI B Ta0Om. 1.2.

Tabauuya 1.2
CBapouHble BbINPAMUTEH
Hasga- TexHu4eckrue xapakTepuCTUKI
HUE
Mogens | Hanp | Homu- ITo- Hampss | [Ipene- | ['abapu- Bec, | na-
SDKE- | HAIBHBIM | TpeO- | )KEHHE | JIbl pe- | Thl, MM KT MeTp
HUE CBapo4- | Jisie- XO0JI0- TyJu- HCIIOJb-
- HBII TOK, | Mad CTOTO pOBaHU MOJIb-
tato- | A, (IIB |mom- |xoma,B |s cBa- 3yEMBIX
menn | %) HOCTB, POYHO- IJEK-
CETH, kBA ro TOKa, TPOJIOB
B A /cB.
MIPOBO-
JIOKH,
MM
BJIM- 3x380 | 630 50 70 - 1100x620 | 280 |-
6304 V3 | /50 x850
BJIM- 3x380 | 1250 96 70 - 1100x620 | 350 |-
1203 Y3 | /50 x850
BJI-165 | 220 160 (ITH | - 65 70-160 | 345x215x |28 -
20 %) 370
BJ1-201 | 220/3 | 200 (ITH |- 65 60-200 | 260x390x |32 -
80 20 %) 450
BJ-210 |220/3 | 200 (ITH |- 65 60-200 | 415x300x |50 -
80 20 %) 425
BJI-250 | 380/2 | 250 (ITH |- 65 40-250 | 350x400x | 64 -
1 20 40 %) 450
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CBﬂpO‘lHLIe HHBEPTOPLI

[Ipotiecc mpeobpazoBaHusl ANEKTPUUECKON PHEPrUM B CBAPOUHOM arlma-
paTe MTHBEPTOPHOIO THUIIA MOXHO OIMUCAThH CleaytouuM odopazom (puc.1.7).

e [lepemennblii TOK ¢ HampsbkeHuem 220 B, nporekatronuii B 0OBIYHOM 3JIEK-
TPUUYECKOM CETH, TPeoOpa3yeTCs B MOCTOSIHHBIN.

e [lonydeHHBIN NOCTOAHHBIA TOK HPU MOMOILIU CHEUUATIBLHOTO OJIOKA AJIEKTPU-
YECKOM CXeMbl HHBEPTOpA OISTh MpeoOpa3yeTcsl B IEPEMEHHBII, HO o0nana-
FOIIIMH OYEHb BBICOKOM YaCTOTOM.

e [loHmxkaercs HanpspKEHUE BBICOKOYACTOTHOIO NEPEMEHHOIO TOKA, YTO 3HA-
YUTEJIBHO YBEINYUBAET €TI0 CHUILY.

e CdhopmMupoBaHHBIM ANEKTPUUYECKUN TOK, O0JIaIalOIIMi BBHICOKOW 4YacTOTOM,
3HAUUTENFHON CHJIOW W HU3KUM HamNpsDKEHHEM, MpeoOpa3yeTcs: B MOCTOSH-
HBII, HA KOTOPOM U BBITIOJIHAETCS CBapKa.

BbINFAMHMTENL MHBEFTOR TRAHCQOPMATOR BbINPAMWTENL

' Bbixon

-

-

BXOA

CXEMA YNPABNEHWA PECYNATOP
H CTAEWNW3ALIAKA TOKA

Puc. 1.7. lIpyauun padoTbl CBAPOYHOT0 MHBEPTOPA

N300peTeHne MHBEPTOPOB, B KOTOPHIX CUJIA CBAPOUHOI'O TOKA PETyIUPY-
€TCSl COBEPUIEHHO MO MHOMY MPHUHIMUITY, MTO3BOJUIIO 3HAYUTEIBHO YMEHbBIIHUTD
pa3Mepbl CBapOYHBIX aIlllapaToB, a TAKXKE CHU3UTh MX Bec. OJHAa U3 OCHOBHBIX
3a/1a4, KOTOPYIO pemaeT Jr00i MHBEPTOP, — 3TO YBEJIWYEHUE YACTOTHI CTaH-
JApTHOTO 3JIEKTPUYECKOTO TOKa. BO3MOXHO 3TO Osiaromaps HCIOIb30BAHHIO
TPaH3UCTOPOB, KOTOPBIE MEPEKI0YarOTCA ¢ yactoTon 60—-80 I'.

OpHako, Kak U3BECTHO, HAa TPAH3UCTOPHI MOXKHO MOJIaBATh TOJBKO MOCTO-
SHHBINA TOK, B TO BPEMsI KaK B OOBIUHOM 3JIEKTPUUYECKON CETHU OH MEPEMEHHBIN U
umeeT yactoTy 50 I'. YToOs! mpeodpa3oBaTh NEpEMEHHbBIN TOK B TOCTOSIHHBIH,
B MHBEPTOPHBIX allaparax yCTAaHABIMBAIOT BBIIPSMUTEIb, COOpPAHHBIA HA OC-
HOBE IHOJHOTO MocTa. [locie Tpan3ucTopHoro 010ka, B KOTOPOM (OpMHUPYET-
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Csl IEPEMEHHBIA TOK C BBICOKOW 4aCTOTOM, B CBAPOYHBIX MHBEPTOPAX PaACIOJIO-
KeH TpaHchopmaTop, KOTOPHIA MOHUKAET HAIpPSKEHUE U, COOTBETCTBEHHO,
YBEJIMUMBAET CUJIy TOKa. BBIPSIMUTENbHBIN M MHBEPTOPHBIN OJIOKH 000pYI10Ba-

HUS B IPoIIecce CBOEH pabOThl CUJILHO HArpeBalOTCs, MOATOMY UX YCTaHABIIMBA-

IOT Ha PaAuaToOpbl, aKTUBHO OTBOJASIIME TEII0. Kpome TOro, s 3alUThl BBIIPS-

MUTEJIBHOTO OJIOKa OT TIeperpeBa MCIOJb3YETCsl CIEUUaTbHBIA TEPMOJATUHK,

OTKJIFOYAIOIINM €70 JIEKTPOIUTAHUE MPH JOCTUKEHUN UM TeMIieparypsl 90 °C.

[[Iupokoe mprUMEHEHHE CBAPOUYHBIX UHBEPTOPOB OOBSICHAETCS LEJIbIM Psi-

JIOM BECOMBIX MTPEUMYIIECTB, KOTOPHIMU OHHU 00JIaJatoT.

e YCTpPOWCTBA JAHHOTO TUMA OTINYAIOTCS BBICOKOW MOIITHOCTBIO M TTPOU3BO/IU-
TEJIbHOCTHIO.

e (CBapHoil 0B, (HOPMUPYEMBIN C HCIIOIH30BAHUEM HWHBEPTOPOB, XapaKTEPH-
3y€TCsl BBICOKMM Ka4€CTBOM U HAJIEKHOCTBIO.

e Hapsiay ¢ BBICOKOM MOIIHOCTBIO, YCTPOWCTBA JAHHOTO THUIIA OTIMYAIOTCS
KOMIIAaKTHBIMU pa3MepaMy M HEOOJBIITUM BECOM, YTO J1a€T BO3MOKHOCThH JIeT-
KO MIEPEHOCUTH X B TO MECTO, IJie OYyT BBIMOJIHSATHCS CBAPOUYHBIE paOOTHI.

e (Cpapounbie HHBepTOPHI 00amaroT 6onbmmM KIIJI (mopsnaka 90%), moTpeo-
JsieMas dJIEKTPUYECKasi SHEPTHUsl UCTOJb3yeTcsl B HUX A (eKTuBHEE, YeM B
TpaHchopmaTopax.

e bmarogapsa BbicokoMy KIIJI Takme ammapaTbl OTIWYAKOTCS SKOHOMHUYHBIM
pPacxoI0BaHUEM MOTPEOIIIEMO PJIEKTPOIHEPTUU.

e B mponecce BBINOJHEHUS CBApOYHBIX PadOT C MOMOUIBIO MHBEpPTOpA pac-
TUTaBJICHHBIM METasl pa30pbI3rUBAEeTCsl HE3HAUUTENIbHO, YTO OTPAKAETCsS Ha
OoJiee parMoHATILHOM MOTPEOIEHNN PACXOIHBIX MATEPUAIIOB.

e lluBepTophl 0OECEUMBAIOT BO3MOKHOCTh TIJIABHOM PETyJIMPOBKH CBAPOUHO-
ro TOKa.

e biarogaps HaJIUYUIO B TAKUX YCTPOMCTBAX JOMOJHUTEIbHBIX OINLUNA YPOBEHD
KBaIM(UKALIMK CBAPIIMKA MTOYTH HE BIMSICT HA KAU€CTBO BHITIOJTHEHHUS PadoT.

e [llupokass yHMBEpCAIBHOCTh NHBEPTOPOB YIIPA3AHAECT BOIPOC O TOM, KaKOU
amnrapat BbIOpaTh JJIs BHIMOJHEHUS CBAPKU IO PA3IMYHBIM TEXHOJIOTHSIM.

HNHBepTOpHBIE YCTPOMCTBA BHIOMPAIOT B TOM ClIydae, KOTJla HyKEH arra-
paT, XapaKTEPUCTUKUA KOTOPOTO OOECNEeUYMBAIOT BBICOKYIO CTaOUIIBLHOCTH rope-

HUS CBApOYHOM Ayru B JIt0OOM cutyanuu. [Ipu ncmonb30BaHUM UHBEPTOPOB HE

BO3HUKAET BOMPOC U O TOM, KaKOH 3JIEKTPOJ BBHIOpATh JJIsI BBIMOJHEHHS CBa-

POUYHBIX palOT, TaK KaK C MOMOIILI0 3TOT0 00OPYJOBAaHUS MOXKHO BapUTh Me-

TaJlJ1 BJIEKTPOAaMU J000ro TUMA.

Henocratku MHBEPTOPOB: TOCTATOYHO BBICOKAST CTOMMOCTb WU BBICOKAS

CTOMMOCTb peMoHTa (710 60% 1EeHbI BCEro anrapara).

B Tabn. 1.3 mpeacraBiieHbl TEXHHUYECKHE XAPAKTEPUCTUKHA HEKOTOPBIX

CBApOYHBIX HTHBEPTOPOB.
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Tabauya 1.3
CBapouHble HHBEPTOPbI

TexHn4ueckrne XapakTepUCTHKH
Hanpsixe- Huanmerp
Ha3Banue, I Jwnanas3on cBa- | Hampsbkenue HCIIOIb-
MOJICITb . POYHOTO TOKA, XO0JIOCTOTO Bec, kr 3yEeMBbIX
FOIIICH CETH,
B A, xoj1a, B JJIEKTPO-
JIOB, MM
PIT. PMI | 220 10-185 65+5 3,2 1.6-3.2
185-D
Eurolux 160-260 10-160 80 3,5 1,6-3,1
IWM160
PI1T. PMI
250D 220 10-250 65+5 5.5 1.6-4
PECAHTA 230 10 mo 220 4,9 1,6-5
CAUH 220
Pecanra
CATL250K 140-260 10-250 80 4,6 6
MMA 3AC- | 160-220 10-140 78 59 1.6-3,2
M3-140 3y6p
FUBAG 230 20-160 2,7 1,6-4
1Q160

CBapouHble npeodpa3oBaTen

CBapouHbIe MpeoOpa3oBaTeIM MOAPA3ALIAIOT Ha CICAYIOITNE TPYIIIIHI:
® 110 KOJIMYECTBY OJJHOBPEMEHHO MOAKIIOUCHHBIX MTOCTOB:
a) OJTHOTIOCTOBBIE, MPETHa3HAYEHHBIC JJIsl TUTAHUST OJHOM CBApOYHOU AYTH;
0) MHOTOIIOCTOBBIE, MUTAIOIINE OJJHOBPEMEHHO HECKOJIBKO CBAPOYHBIX JIYT;
® 110 CIIOCO0Y YCTaHOBKH:
a) CTalMoOHapHbIe, yCTaHABIMBAEMbIC HETIOABMIKHO Ha (DyH/IaMEHTaX;
0) nepeaBUKHbBIE, MOHTHUPYEMbIE Ha TEJIEKKAX;
® 110 POJly ABUTATEIICH, IPUBOISIIINX T€HEPATOP BO BpaIllCHHE:!
a) MaIIUHBI C AIEKTPUUECKUM MPUBOJIOM;
0) MaIIMHbI C IBUTaTEJIEM BHYTPEHHETO Cropanusi (OEH3MHOBBIM WA JU3EIHHBIM);
® 110 CITIOCO0Y BBITIOJIHCHHUS:
a) OJTHOKOPITYCHBIE, B KOTOPBIX I'€HEPaTOP U JIBUTATE]Ib BMOHTUPOBAHBI B €/1H-
HBIM KOPIYC;
0) pa3aeibHBIC, B KOTOPBIX T€HEPATOP M JIBUTaTENIb YCTAHOBJICHBI B €IMHON paM-
K€, a IPUBOJI OCYIIIECTRIICTCS Yepe3 CIEIUATBHYIO COSIMHUTENBHYIO My (TY.
OoHonocmosvle ceapoynvie npeobpazosameinu COCTOSIT U3 TeHEpaTopa U
AJIEKTPOJIBUTATEIIS WM JBUTATENISI BHYTPEHHETo cropanusi. CBapo4yHbIe TeHEpa-
TOPBI M3TOTORJISIOT MO AJIEKTPOMArHUTHBIM CXEMaM, KOTOpbIe OOECIeunBaIoOT
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NaJarolly0 BHEIIHIO XapaKTepUCTUKY U OTpaHUYEHUE TOKAa KOPOTKOTO 3aMbl-
KaHMUSL.

Csapounble 2enepamopsl. ITO CHELUATBHBIE TEHEPATOPHI MOCTOSHHOTO
TOKA, BHEIIHSIS XapaKTEPUCTHKA KOTOPHIX MO3BOJSET MOJy4YaTh YCTOMYHUBOE
TOpEHHUEe JIyTH, YTO JOCTUTACTCS] U3MEHEHHEM MAarHUTHOTO MOTOKA FeHepaTopa
B 3aBHCHMOCTHU OT CBAPOUYHOTO TOKA.

CBapouHbIil TeHEpaTOP MOCTOSTHHOTO TOKA COCTOUT U3 CTaTOPa C MarHUT-
HBIMH TIOJIOCAMU U SIKOPsSl ¢ 0OMOTKOM U KoJuiekTopamu. [Ipu pabote renepa-
TOpa SIKOpPh BpallaeTcsi B MarHUTHOM IOJIE, CO3JaBa€MOM IOJI0CaMH CTaTOpa.
OOMOTKa SKOpsI TIEpPEeCeKaeT MarHUTHBIC JIMHUHU TOJIIOCOB T'€HEparopa, U Io-
TOMY B BUTKaX OOMOTKHM BO3HHMKAET MEPEMEHHBIN TOK, KOTOPBIM C MOMOIIbIO
KOJUIEKTOpa MpeoOpa3yeTcsi B MOCTOSHHBINA. BpallleHue sikopsi cBapOYHOro re-
HepaTtopa o0ecrieunBaeTcss B CBapOYHBIX MPEoOpa3oBaTeNsiX SJIEKTPOJIBUTaTe-
JeM, a B CBapOYHBIX arperarax — JBUTarejeM BHyTpeHHero cropanus. K koi-
JICKTOPY TPWXKAThl YrOJbHBIC IIETKHU, Yepe3 KOTOphbIe IOCTOSHHBIM TOK
MOJBOJUTCS K 3axkuMaM. K 3THM 3akuMaM MPUCOEIUHAIOT CBApOYHbBIE TPOBO-
1a, UAyIIUe K 3IeKTPOJOIEPKATEIIO U U3/EIHUIO.

HauOonpiiee pacnpocTpaHeHne MOTYYMIM CBAPOYHBIE T€HEPATOphl C Ma-
JAIOIIMMH BHEITHUMU XapaKTEPUCTUKAMU, padOTaIOIIME MO CAEAYIOIIUM CXEMaM:
® C HE3aBUCUMBIM BO30YXJICHHEM U pa3MarHUYMBAIOIICH MOCIeI0BaTEIbHON

OOMOTKOM;
® C camMOBO30YKIIEHHEM U pa3MarHU4YHUBAIOIICH MOCTIeI0BaTeIbHON 0OMOTKOM.

JIJis BBITIOJTHEHUSI CBApOYHBIX PAa0OT MPU OTCYTCTBUU DJIEKTPOIHEPTUU
(Ha HOBOCTpOMKaX, HAa MOHTaXKHBIX pab0Tax B MOJEBBIX YCIOBUSIX, IPU CBapKe
ra3oHe(TENPOBOIOB, NPU YCTAHOBKE MAyT 3JIEKTPOIEpenad BHICOKOTO Hampsi-
KEHUsI M JIpyrux paboTax) MNPUMEHSIOT IOJBUXHBIE CBAPOUHBIE Aarperatsbl
(puc. 1.8), cocTosiiue U3 CBApOYHOrO I'€HEpATOpa W ABUTATENSI BHYTPEHHETO
cropanusi. Kparkas TexHWYecKas XapaKTepUCTUKAa CBAPOYHBIX arperaTtoB C
JBUTATEJISIMU BHYTPEHHETO CrOpaHus npuBeaeHa B Taodu. 1.4.

Tabnuua 1.4
Kpartkasi TexHH4YecKkasi XapaKTepPUCTHKA CBAPOYHBIX arperaTon
¢ IBUTaTeJIsIMM BHYTPEHHETr0 CrOPaHus

Mapka arperara | Hanpsiokenue, B [Ipenenst  pe- | [lorpebnas | Macca, kr

XONOCTOro | pabouee | Y/WMPOBAHHS | MOLIHOCTS,

xoma CBApOYHOIO kBA

TOKa, A

AJIb-3122 100 32,6 15...350 29 720
ACJ-300M 100 32,6 100...315 15 920
AJ-303 100 32,0 100...315 15 940
AJl/1-3114 95 32,6 15...350 19 750
AJ1/1-4001 100 36 50...450 37 855
ITAC-400-VIII | 90 40 120...600 44 1900
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Puc. 1.8. BHemiHuii BUJ CBApOYHOI0 arperara:
I — reHepaTop; 2 — ABUTaTellb; 3 — PETYJISTOP CKOPOCTH BPALCHUS;
4 — 6ak ¢ roprouuM

1.3. CBAPOYHbBIE MATEPHAJIbI
CBAPOYHAS ITPOBOJIOKA

JIns 3anmoiHEeHus pa3/ieNiKu 1IBa B 30HY AYTdM BBOJSAT MPUCAJOYHBIN Me-
TaJUT B BUJAE NPYTKaA WIK MIPOBOJIOKU. [Ipn pydHOU AyrOBOM CBapKe MPUMEHSIOT
MJIABSIIUECS BJIEKTPOJIbl B BUJE MPYTKOB WM CTEpkKHEW ¢ mokpeiTHeM. [lpu
MEXAHU3UPOBAHHOM CBAPKE MCHOJIB3YIOT AJEKTPOJ B BHUJE MPOBOJIOKH, HAMO-
TaHHOM Ha kaccery. CTajabHas MPOBOJIOKA, UAYILASI HA MPOU3BOACTBO 3JIEKTPO-
OB WJIM MPUMEHSEMasl KaK CBapO4yHas mpoBoJioka, uirorosisercs mo ['OCT
2246-70 «IlpoBonoka cranpHas cBapouHas. TexHudeckue ycnoBus (¢ M3mene-
HusiMu Ne 1-5)». Otor 'OCT npenycMarpuBaeT Mapkd U XUMUYECKHI COCTaB
MeTajuia, pa3Mephl C JOMyCKaMH, TEXHUYECKUE TPeOOBaHMsI, METObI UCTIHITA-
HUSI, MAPKUPOBKY, YIIAKOBKY, XpaHEHUE U TpaHCHOpPTUpPOBaHUE. M3roToBISIOT
CTAJIbHYI0 XOJOAHOTAHYTYIO MPOBOJIOKY KpPYTrJoro ceueHus nuamerpamu 0,3;
0,5;0,8; 1,0; 1,2; 1.4; 1,6; 2,0; 2,5; 3,0; 4,0; 5,0; 6,0; 8,0; 10,0 u 12,0 MM u mo-
CTaBJSIOT B MOTKax (OyxTax) u3 omHoro orpesa. IIpoBosioka mepBbIX ceMH
IMAMETPOB MPEJHA3HAUYCHA B OCHOBHOM JIJI1 MEXaHU3UPOBAHHON U aBTOMAaTH-
YECKOW CBAPKH B 3AILIMTHOM Trase. s aBTOMaTUYECKOM U MEXAHU3UPOBAHHOU
cBapku 1o (II0COM MPUMEHSIOT TIPOBOJIOKY auaMmeTpom 2...6 mm. [IpoBosoka
nrametpoMm 1,6...12,0 MM HAET HA U3TOTOBJICHUE CTEPKHEH 3IEKTposioB. Ilo-
BEPXHOCTH MPOBOJIOKH JOJDKHA OBITH TJIAKOW, YUCTON, 0€3 OKAJIMHBI, PKABUYH-
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HBI, Tpsi3u U Macia. [IpoBonoka mapkupyetcst uaaekcom CB (cBapouHas), OyK-
BaMH U Iudpamu.

METAJVIMYECKUE JJIEKTPO/IbI

DIEKTPOJIbl U1l PYYHOUM TyrOBOM CBApKU MPEJCTABISIOT COOOM CTEPKHU
nuHOM 10 450 MM, M3rOTOBJICHHBIE M3 CBapOYHOM IMPOBOJIOKH, HA IOBEPX-
HOCTb KOTOPBIX HAHOCUTCS CJIOM MOKPBITUSA PAa3JIMYHON TOJUIMHBI U COCTaBa.
OnuH u3 KoHIIOB AekTpoaa Ha mamuHe 20...30 MM OCBOOOXIEH OT MOKPBITHS
JUTSL 3a0KaTUsl €r0 B AJIEKTPOO0IepKATEIIE C 1EIbI0 00eCTIeYeHHUs DIICKTPUUECKO-
ro KoHTakTa. Topell Apyroro KOHIa OYUIIAIOT OT MOKPHITUS JJIsI BO3MOXHOCTHU
BO30YXKJICHUSI JYTM KOHTaKTHBIM METOJOM. JlomyckaeTrcsi HaHeCeHUE CIelu-
aTbHOTO MOHU3MPYIONIETO cocTaBa (cinoi rpadura) ajisi 00JeryeHus mepBoHa-
YaJbHOTO MojiKUra nyru (puc. 1.9).

 Sp— 3 -

MoHnsn pylowm i cocTas Aﬂpogn:}e MOKPBITH & MeTanamy ecknii TepHeHb /

Puc. 1.9. BHemiHuii BUJ NOKPBITOI0 3JIEKTPOAA AJIsl PYYHOH AyTr0BOil CBApKHU

DEeKTpO/bl, MPUMEHSIEMbIE JJIs1 CBAPKHU U HAIUIABKH, KJIACCU(DULIUPYIOTCS
[0 Ha3HAYEHUIO (IJIs CBApKHU CTAJIM, YyT'yHa, IBETHBIX METAJUIOB U JJIs HaIla-
BOYHBIX Pa0bOT), TEXHOJIOTHYECKUM OCOOCHHOCTAM (IUIsl CBApKU B Pa3IMUHBIX
MIPOCTPAHCTBEHHBIX MOJIOKEHUSX, JUIsl CBAPKHU C TIIyOOKUM MPOIJIABIEHUEM U
JUIsl BAHHOM CBapKH), TUILY MOKPBITUS (KHUCTIOE, LIEJITI0I03HOE, PYTUIIOBOE, OC-
HOBHOE, CMEIIAHHOE U MPOYEe), XUMUUECKOMY COCTaBY CTEP’KHS U IOKPBITHS,
XapakTepy Ijlaka, MEXaHM4YeCKMM CBOMCTBaAM MeTajlla 1IBa U crnoco0y HaHece-
HUSI TOKPBITUS (OIIPECCOBKOM MM OKYHAHUEM).

®JIOCHI IS CBAPKH

CpapounsiM Grocom (ITOCT 9087-81 «®Dmrockl cCBapOUYHBIC TIJIaBIICHBIC.
TexHuyeckre yCIOoBHS») Ha3bIBACTCS HEMETAJUIMYECKUN Marepuai, paciuiaB
KOTOPOr0 HEOOXOJUM JJISI CBAPKU M YJIYUIICHHUsI KauecTBa IiBa. DJrOCkl, IPHU-
MEHSIEMBIE JIJISI MEXaHU3UPOBAHHONW W aBTOMATHUYECKOU CBapKH, MPECTABIISIIOT
co00i KpyIrooOpa3Hy 3€pHHUCTYI0 Maccy, KOTOpas MpU paciuiaBIeHUH 0o0pa-
3yeT IIJIaK, MOKPBIBAIOIINI METaJIJT CBAPOYHON BaHHHBI.

DroChl CITy’KaT ISl 3alllUThl HAILJIABIISIEMOTO METalljla OT BO31yXa U JIs
JIETUPOBAHHUS METajljla IIBa HEOOXOAMMBIMM MpHUcaakaMu. B3anmoaeicTBys B
IIPOIECCE CBAPKHU C KMJIKUM METAJUIOM, PACIUIaBICHHBIN (DIIFOC B 3HAYNUTEIHHOM
CTETEHU OMNpeaeNsieT XUMUYECKUM COCTaB MeTajlla, a, CIEJ0BATEIbHO, U €T0
MeXxaHu4yeckrue cBoiicTBa. OOpa3ys 3aTeM HaJl METAJJIOM IIIBa KOPKY IIIJIaka,
¢droc cnocoOCTBYET MEIJIECHHOMY OCTBIBAHMIO METajlla, BBIXOJY Ha IMOBEPX-
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HOCTh T'a30B M [UIAKOBBIX BKJIIOYEHUN U TEM CaMbIM 0OpPa30BAHUIO MJIOTHOTO U
BBICOKOKaY€CTBEHHOT0 IBa. [Ipu 3TOM KOpKa IIjaka Jerko OTAENSIeTCs OT Me-
Tajuia mBa. OIroc Takke CIOCOOCTBYET YCTOWYMBOMY TOPEHHUIO JIyTM U CTa-
OMILHOMY TEUYEHHIO Tporiecca cBapku. I1o cmocoOy mu3roroBieHus (IrOCH Jie-
JSATCS HA IUIABJIIGHBIE M HE IUIABIICHBIC. [lnasneHvie ¢hatocw  SIBISIIOTCS
OCHOBHBIMU NpU aBTOMATHUECKOW cBapke meraiia. OHU U3rOTOBISIOTCS B CO-
orBeTcTBUU ¢ TpedboBanusmu ['OCT 9087-81.

SAIIIUTHBIE I'A3bI

3aluTHBIE Ta3bl JEATCS HA JIBE FPYIIbI — UHEPTHBIE M aKTUBHBIE. ['a3bl
NEpBOM TpyNNbl C METAUIOM, HAarpeTbIM JI0 PAaCIUIaBIEHHOI'O COCTOSIHHUS, HE
B3aUMOJECHUCTBYIOT U MPAKTUYECKU HE PACTBOPSIOTCA B HEM. ['a3bl BTOpoOH
IpyNIbl 3aIIUIIAIOT 30HY CBapKU OT BO3[yXa, HO caMH JIMOO pacTBOPSIOTCS B
KUJIKOM MeTajie, 0o BCTyHarOT ¢ HUM B XUMHUYEcKoe B3aumopeictaue. K
WHEPTHBIM ra3aM, UCIOJIb3yEMBIM IIPU CBapKe, OTHOCATCSA aproH W renui. 13
AKTUBHBIX 'a30B OCHOBHOE 3HAYEHUE UMEET YTJIECKHUCIIBIN Tas3.

Apeon — OIHOATOMHBIN MHEPTHBIN Ta3 0€3 LIBETa U 3amaxa, TAXKelee BO3-
nyxa. [lomyyarot apron u3 Bo3zayxa, rae ero cogepxxurcs 0,935 % (mo oobemy).
Apron noctasisiercs mo I'OCT 10157-2016 «Apron ra3oo0pa3Hblid U KUJKHIA.
TexHuueckue yCciaoBUs» IBYX COPTOB: BBICIIErO W IIepBOro. Breicmumii copt co-
nepxut 99,992 % aprona, He 6osee 0,006 % azora u He 60see 0,0007 % xwuc-
nopoaa. IlepBsiit copT coaepxut aprona 99,987 %, azora — go 0,01 % u xuc-
nopoaa — He Oonee 0,002 %. AproH mocTaBiIS€TCS U TPAHCIOPTUPYETCS s
WCIIONIb30BaHus B Ta3zoo0OpasHoMm Buae B Oamwtonax tuma A (I'OCT 949-73
«basIoHbI CTaNIbHBIE MAJIOTO U CPEeIHETO 00BeMa Jijist ra3oB Ha P(p) <19,6 MIla
(200 xrc/xB. cm). Texuudeckue ycinoBus (¢ U3menenusmu Ne 1-5)») mon naB-
nenreM 15 Mlla. bannoHsl oKkpaleHsl B CEPBIM UBET C 3€JIEHOM MOJIOCON U 3€e-
JICHOW HAAMUCHIO: «ApProH YHUCTHIN». AProH NPUMEHSIOT MPU CBApPKE OTBET-
CTBEHHBIX CBAapHBIX IIBOB M IPH CBApPKE BBICOKOJETMPOBAHHBIX CTaJEH, TUTAHA,
IFOMUHUSI, MArHAS U UX CIUIABOB.

I'enuii — 0oMHOATOMHBIN MHEPTHBIN ra3 0e3 1BeTa 1 3anaxa. ['a3000pa3HbIif
renmuii pousBoauTcs no ['OCT 20461-75 «Ienmit razoo0pas3Hbiif. Meton
onpeenaeHus 00bEMHOM JOJU MPUMECe SMUCCUOHHBIM CIIEKTPAIbHBIM aHATHU-
30M (¢ U3menenusamu Ne 1, 2, 3, 4)» nByX COpPTOB: rejuil BBICOKOW YMCTOTHI
(99,985 % renus) u renuit Texuudeckuit (99,8 % renus). TpancnopTupyercs u
MOCTaBJsieTCss B OamoHax Tuma A mpu MakcuMmaibHOM pnaBieHun 15 Mlla.
bannonsl okpareHsl B KOpUYHEBBIA 1IBET Oeoil Haamuchbio «lemmity. ['emmit
UCIOJIb3YIOT TaK K€, KaK aproH, HO 3HAYUTENIbHO PeKe BBUAY NE(DULIUTHOCTH U
BBICOKOU CTOMMOCTH.

Yenexucnwiit 2az CO, ('OCT 8050-85 «I'OCT 8050-85. /IByokucs yriie-
pona razoo0pa3Has u xujkas. Texuuuyeckue ycioBus (¢ M3menenusimu Ne 1,
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2)») He uMeeT IBeTa W 3amaxa. [lomyyaroT ero u3 razoo0pa3HbIX MPOAYKTOB
CrOpaHus aHTpallUTa UK KOKCa, IIpU 00kure u3BecTHska u T. A. [locraBisercs
B CKMDKEHHOM (OKMIKOM) COCTOSIHUU B OaiiyioHe Thmna A BMecTUMOCThIO 40 J1, B
KOTOPBIN MpU MakcHuMaidbHOM naBieHuu 7,5 Mlla Bmemaerca 25 kr yriiekuc-
70Thl (MpU UcnapeHuu oodpazyerca okosio 12750 i raza). [ns uenei cBapku
MCIIOJB3YIOT CBAPOYHYIO YTIEKUCIOTY. YUCTOTa YIJIEKUCIOTH EPBOTO COpTa
noJKHA ObITh HEe MeHee 99,5 %, a Beiciero copta — 99,8 %. bamionsl ¢ yrie-
KUCJIOTOW OKpAIIMBAIOT B YEPHBIM LBET C XenTou Haamucbro: «CO, cBapou-
Hbli». [IpuMeHsieTcs mpu CcBapke HU3BKOYIIIEPOAUCTBIX M HEKOTOPBIX KOH-
CTPYKUHOHHBIX M CHEHHAIBHBIX cTanell. JIns CHHXKEHUS BIAXHOCTHU
YTJIEKUCIIOTO T'a3a PEKOMEHIyeTCsl YCTAaHOBUTDH OaJlJIOH BEHTUJIEM BHH3 U MOCIE
orctanBaHusi B TeueHue 10...15 MHH. OCTOPOXKHO OTKPBITH BEHTHUJb U BBIIY-
CTUTh U3 OayoHa Biary. [lepen cBapkoil HEOOXOIUMO U3 HOPMAJIBLHO YCTaHOB-
JIEHHOTO OaJyloHa BBIMYCTUTh HEOOJIBIIIOE KOJWYECTBO Ta3a, 4TOObl yIAJIUTh
MOMaBIINI B OAJIJTOH BO3ayX. YacTh Biaru 3ajiep>KUBaeTcs B YIJICKUCIOTE B BU-
JIe BOJISTHBIX TIApOB, YXY/IIasl IPU CBapKe KadyecTBO 1iBa. Kpome Toro, rnpu BbI-
XoJie U3 0aIoHa, OT PE3KOr0 PACIIMPEHUS TPOUCXOJAUT CHUKEHUE TeMIepaTy-
pBI YTIEKHUCIOTHI W Bjlara, oTjiarasicb B peyKTope, 3a0UBacT KaHAIbl U JIaXKe
MOJTHOCTBIO 3aKpbhIBA€T BbIXOJ Ta3a. JlJig mpeaynpexacHus 3aMep3aHus BIaru
MEXIy OaJNIOHOM U PEIYKTOPOM YCTaHABIUBAIOT SJECKTPUUYECKUM MOAOTpEBa-
Tenb. OKOHYATEbHOE YIaJICHUE BJIAru Mocje PeayKTopa MPOU3BOJAUTCS CIICIU-
QTbHBIM OCYIIUTEJIEM, HAMOJHEHHBIM MPOKAJICHHBIM MEIHBIM KYIOPOCOM,
XPOMUCTBIM KJIBITUEM WJIU JPYTUM OCYIIUTEIbHBIM BEIIECTBOM.

Cmecu 2a306 015 3auumol C8APOYHOU BAHHLL OM HEONALONPUAMHO20 83a-
UMOOEUCMBUSL C BO30YXOM.

CBapka B cMeCH YTIIEKUCIIOro ra3a ¢ Kuciopoaom. Mcnonb3yembie cmecu
coaepxkar o0braHo 20—40 % O,. Ilporiecc B OCHOBHOM OTiaMYaeTcs 0ojiee BbI-
COKUM OKHUCJIUTEIbHBIM TMOTEHIMAIOM 3alllUTHON cpelbl UM 0ojee BBICOKOU
TeMIepaTypor KUAKOr0 MeTaiia. /(s cBapku MCMOJB3YIOT MPOBOJIOKU C TO-
BBIIIICHHBIM COJEpKaHuEeM packuciuteneii. dopMupoBaHue IBa HECKOJILKO
JydIlle, 4YeM TPU CBAPKE B YUCTOM YIJICKUCIIOM Ta3e, HO OBEPXHOCTh MOKPHITA
OOJBITUM KOJTUYECTBOM IILIAKA.

Caapka B cmecu (Ar + CO,). Haubonee 4acto MCMoiab3ylOT aprod C J10-
6asnernem 1-2 % wumm 35 % O,. B 06oux ciydasx MOTYT OBITh MOJYYEHBI T
e MPOIECChl CBAPKHU, YTO U B YUCTOM aprose. [Ipoiecc ¢ kpynHoKaneabHbIM
MEPEHOCOM BO MHOT'OM I10JI00€H cBapke B aproHe. OCHOBHBIE 3aKOHOMEPHOCTHU
cTpy¥Horo mnpoiecca capku B cmecu (Ar + CO,) Takue ke, Kak ¥ IIpu CBapKe B
YuCcTOM aproHe. Ha mpou3BOACTBE NMPUMEHSIOT CMECH aproHa, COJEp Kalllue
20-25 % CO, nm 50 % CO,, a takxke cmech aproHa ¢ 20 % CO, u 5 % O.,.
[Ipu conepxannu B cmecu 10 15 % CO, MoryT ObITh MOJYYEHBI TE K€ MPOILIEC-
Chbl, YTO U B 4KUCTOM aprone. C yBeJIMYEHUEM COAECPKaHUS YTJIEKUCIOTO Tra3a
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MOBBIIIAETCS HAIIPSKEHUE AYTH U yMEHbIIaeTcs ee JuinHa. [Ipu conepkaHuu B
cmecu 6oiee 25% CO, mpoiiecchl CBapKH CTAHOBATCS OJIM3KUMH K IIpolieccam
CBApKU B YKHCTOM YIJIEKHCIOM ra3ze. OIHAKO TOJBKO MPU COAEPKAHUU OKOJIO
50 % CO, popma npoBapa CTaHOBUTCS MOXOXkel Ha GopMy MpoBapa B YUCTOM
yriekuciaom rasze. Cpapka B cMmecu aprosna ¢ 20-25 % CO, wmm ¢ 20 % CO, u
5 % O, obecnieuuBaet Jyuniee (HOpMHUPOBAHUE IIBA U MEHbIIIEE pa3OpbI3TUBa-
HUE, YEM CBapKa B YIJIEKUCIIOM rase, a 10 CPaBHEHHUIO CO CBAPKOU B aproHe I0-
ay4daeTcst aydiie ¢popMma MpoBapa U MEHbIIEE U3IYyYEHUE AYTH; KpOME TOro, B
IMIMPOKOM JHAna3oHe CHJIbI TOKa MOXHO MOJYYUTh MPOIECC C YACTHIMH KOPOT-
KUMH 3aMbIKaHUSIMU.

1.4. XAPAKTEPUCTHUKA OCHOBHBIX BUIOB CBAPKHA
PYUYHAS AYT'OBAS CBAPKA

HaunGonpmumii 00beM cpenu Ipyrux BUIOB CBAPKH 3aHUMAET py4dHas Iy-
roBasi CBapka — CBapKa IUIABJIEHUEM IITYYHBIMU 3JIEKTPOJIAaMH, IIPU KOTOPOM
nmojiaya AJIEKTPojia U MepeMellieHue Tyry BlIOJIb CBApUBAEMBIX KPOMOK MPOU3-
BOJATCS BpYy4HYHO. I1oJ1 AE€WCTBUEM TEIUIOTHI AYyTH JJIEKTPOJ U OCHOBHOM Me-
TaJlJI MJIaBATCA, 00pa3ysl METAUIMYECKYI0 CBapOYHYIO0 BaHHY. Karum xujakoro
METaJlJIa C PACIUIABJISIEMOIO JIEKTPOJHOTO CTEPXKHS MEPEHOCATCA B BaHHY 4e-
pe3 AYyroBor MpOMEKYTOK. BMecCTe cO CTep)KHEM IJIABUTCS MOKPBITHE AIEKTPO-
1a, o0pasys ra3oBYIO 3allIUTy BOKPYT AYTH U KUAKYIO IIJAKOBYIO BaHHY Ha I0-
BEPXHOCTHU PACIIABIICHHOTO METAJIJIA.

OCHOBHBIM pab0OYUM MHCTPYMEHTOM CBapIlMKa MPU PYYHOM CBapKE CIy-
KUT DJICKTPOI0JEpKATEIh, KOTOPHIA MpeAHA3HAUCH IS 3aKUMa JIEKTpoaa U
MOJIBOJIa CBAPOYHOTO TOKa. [[1s1 moaBOAA TOKA OT UCTOUHMKA MUTAHUS K DJIEK-
TPOAOJICPIKATEIIO U U3JICTUIO UCTIONB3YIOT CBApOYHBIE MpoBoja. CedeHus mpo-
BOJIOB BBIOMPAIOT 1O YCTAHOBJIECHHBIM HOPMATHUBAaM JJISl DJIEKTPOTEXHUUYECKUX
ycraHoBok (5—7 A/Mm®). K BCIOMOraTenbHbIM HHCTPYMEHTAM JUIS PYYHOl
CBAPKHU OTHOCSTCSl CTaJIbHBIE MPOBOJOYHBIC HIETKU JIJII 3aYUCTKA KPOMOK Iie-
peI CBapKOM M JJIsl yIAJIICHUS! C TOBEPXHOCTH IIBOB OCTAaTKOB IIJIaKa, MOJIOTOK-
UTAKOOTACIUTENb I yAAJICHUS IIUIAKOBOW KOPKH, OCOOCHHO C YTJIOBBIX U
KOPHEBBIX IIIBOB B TJIYOOKOM pa3zjieike, 3yOusio, Habop 1madbioHOB ISl POBEP-
KM pa3MepoOB IIBOB, CTAJbHOE KJIEUMO JJIsI KJIEMMEHUs IIBOB, METpP, CTaJIbHAs
JIMHEWKa, OTBEC, YTOJIbHUK, YEPTHIIKA, MEJ, a TAaK)Ke SAIIUK JJII XpaHEHUS U Tie-
PEHOCKH MHCTPYMEHTA.

CBAPKA IO ®JTIOCOM

Csapka noo ¢nuiocom — AyroBas cBapka, IpH KOTOPOH IIyra TOPHUT O]
cioeM cBapo4Horo ¢uiroca, 00eCIeurnBarONIero 3alKuTy CBAPOYHOW BaHHBI OT
Bo3nyxa. Hapsimy ¢ 3amurtoit ¢uiroc crabuimsupyer Ayry, oOecrieunBaeT pac-
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KHCIIEHUE, JIETUPOBAaHNE U paHUPOBAHUE PACIUIABICHHOTO METajljla CBapOoy-

HOM BaHHBL. [0 cTeneHn MexaHu3aluuy Mpouecca pa3andyaroT aBTOMAaTHYECKYIO

¥ MEXaHU3UPOBAHHYIO CBapKy moja ¢atocoM. B GONBIIMHCTBE CydyaeB UCIONb-

3yeTcs aBTOMAaTUYECKHH mporecc. MexaHu3upoBaHHas cBapka moj (IrocoM

MPUMEHSIETCS B 3HAUUTEIIBHO MEHbIIIEM O0beMe, ueM aBTomaTuueckas. [Ipe-

MMYIIECTBAMU CBAPKU MO (PIFOCOM SBISIOTCS:

® BBHICOKAas MPOU3BOAUTEIBHOCTh OJIarogaps MPUMEHEHHIO OOJBIIMX TOKOB,
OONBIION TIIYyOMHBI MPOIUIABICHUS, a TAaKXKE MOYTH MOJHOTO OTCYTCTBHUSI
MOTEpPh METAJLJIA HA yrap U pa30phI3ruBaHUE;

® MEXaHM3alHs MPOILECCA CBAPKU;

® BBICOKOE KAYECTBO CBAPHBIX IIBOB 3a CUET XOPOIIEH 3allUThl (PIFOCOM CBa-
POYHOU BaHHBI OT BO3YyXa;

® VIYUYIIEHUE YCIOBUM TpyJia CBAPIIIUKOB.

Henocrarkamu cBapkud 1o (PJIrocOM SIBJISIFOTCSI BO3MOXKHOCTb CBapKu
TOJNBKO B HIKHEM IOJNOKEHHH (HAKIOH 10 15°), TpyQHOCTH IpHUMEHEHHS B
MOHTAXHBIX YCJIOBHSIX, HA KOPOTKHX IIBaX, HEBO3MOXKHOCTh HAOJIOJCHUS 3a
npoiieccoM (popMUpPOBAHUS IIIBA.

[Ipu cBapke mox ¢uIrocoM MPOU3BOAUTEILHOCTD MPOIecca MO MaIlMHHO-
My BpPEMEHHU MOBBIIIAETCS B 6+2 pa3 MO CPaBHEHUIO C PYYHOU TyrOBOW CBap-
koi. [Ipu cBapke Ha crelUaNbHBIX, TAK HAa3bIBAEMBIX, (POPCHPOBAHHBIX PEIKU-
Max, MPUMEHSIEMBIX TIPU HW3TOTOBJICHUH TPyO OOJBIIOTO JAMAMETpAa U
IIUPOKOTOJBIX JIBYTaBPOBBIX OallOK, MPOWU3BOJAUTEILHOCTh TOBBIIIAETCS B
15+20 pa3. [loBpeHre NpOU3BOAUTEILHOCTH MPHU aBTOMATHYECKOM CBapKe
1o (hIF0COM JTOCTUTACTCS 3a CUET MCMOJB30BaHUS OOIBIINX TOKOB U TOBBIIIIE-
HUS TJIOTHOCTH TOKa B AJIeKTpojie. Pe3koe moBsiiieHrne a0COIIOTHON BETMYNHBI
TOKa M €ro IJIOTHOCTH B DJIEKTPOJIE BO3MOXKHO OJiarofapsi HaJIUYHUIO MIOTHOTO
ciost (pyiroca BOKPYT 30HBI CBApKU. DTO MPEAOTBPAIIACT BbIIYBAHUE JKHUIKOTO
MeTaJljla IIIBa U3 CBAPOYHON BaHHBI U CBOJUT MOTEPU HA yrap u pa3OpbI3ruBa-
Hue 10 1 %. YBenuueHwe Toka MO3BOJISICT CBAPUBATH METAILT 3HAYUTEIBHOU
TOJIIIUHBI 0€3 pa3/eKu KPOMOK C OJTHOW HJIA JABYX CTOPOH M YBEJIMYMBATH KO-
JUYECTBO MeTallla, HaIJIaBIsAeMOro B eAuHUIly BpeMmenu. KoadduimeHt
HaIUIaBKU NpU cBapke noj gurocoM cocrarisier 1418 r/(A-4) u 6osee npoTuB
8+2 1r/(A-4) mpu cBapke MOKPHITHIMU 3ekTpoaamu. [Ipu cBapke nox darocom
obecreunBaeTcCsl BEHICOKOE UM CTa0MIbHOE KaueCTBO CBAPHBIX IIBOB. ITO JIOCTH-
raeTcs 3a CUET HAJIeKHOM 3allUThl METajlIa 1IBa OT BO3JACHCTBUS KUCIOPOJA U
a30Ta BO3/yXa, OJHOPOJHOCTH METalJIa 1IBa MO0 XUMUYECKOMY COCTaBy, yiIyd-
meHus: POpMBI IIIBa ¥ COXPAHEHUS TIOCTOSHCTBA €ro pazMepoB. OTHOBPEMEHHO
o0ecIeurnBaeTCsl MEHbBIIIAasi BEPOSITHOCTh 00pa30BaHUs HEMPOBAPOB, MOAPE30B U
apyrux nedexToB GOpMHUPOBAHUS IIBA U OTCYTCTBHUE TMEPEPHIBOB B IMPOIIECCE
CBAapKH, BBI3BIBAEMBIX CMEHOMN AJICKTPOJOB. ABTOMATHUUYECKYI0 M MEXaHHU3UPO-
BaHHYIO CBapKYy IO/ (DJIFOCOM MPUMEHSIOT B 3aBOJACKUX U MOHTQKHBIX YCIIOBUSIX
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JUIL CBapKU B HIDKHEM IOJIOKEHUU MeTasia Toimmuaon 2--100 mM. CBapuBaroT
CTaJIM Pa3JIMYHOIO COCTaBa, ME/b, TUTAH, AIIOMUHUN U CILJIaBbl HA UX OCHOBE.
[To cTreneHn MexaHuU3aIMU OTACIBHBIX OMEpalUil TyroBas CBapKa MOXKET

ObITh AaBTOMATHYECKOM M MEXaHW3UPOBAHHOU. Aemomamuueckol TPUHATO

Ha3bIBaTh CBApKYy WJIM HAIUIABKY C MEXaHU3MPOBAHHBIM BO30YKICHHEM M TO/I-

Jep>KaHUEeM JIyTOBOTO MPOIecca, MEXaHU3UPOBAHHOW MOJauel CBapOYHBIX Ma-

TEpUAJIOB B 30HY IUIABJICHUS W MEXaHU3UPOBAHHBIM TIEPEMEIICHUEM OdYyTU

BJIOJIb JIMHUM CBAapHOTO COeAUHEHUs. Mexanusuposannou TPUHITO HA3BIBATh

CBApKYy WJIM HAIUIABKy C MEXAaHU3MPOBAHHON MOJauyeil MPOBOJOKUA U JIPYTUX

CBAPOYHBIX MaTepUaOB B 30HY IUIABJICHUSI U PYYHBIM IEpPEMEIICHUEM IyTd

BJI0JIb JIMHUU CBAPHOTO COETUHEHUSI.

B mpOoMBIIIUIEHHOCTH TPUMEHSIOT OOJIBIIOE YUCIIO CaMbIX Pa3zHOOOpa3-

HBIX CBapOYHBIX aBTOMAaTOB OOIIEr0 Ha3HaueHUs (YHUBEPCAJIbHBIX) U CIElra-

JU3UPOBAHHBIX, KIACCU(PUIUPYEMBIX TI0 CIEIYIOMIUM MPU3HAKAM:

® 110 cioco0y MepeMelleHHs BJ0JIb JIMHUM CBAPHOTO COEIMHEHUS — HEeCaMo-
XOJIHbIE (TIOJIBECHBIE) K CAMOXO/IHBIE, B TOM UHCII€ TPAKTOPBIL;

® 110 CrIOCOOY 3alIUThI 30HbI AYTH — ISl CBapku noj (urocom (D), B 3amuT-
HbIxX razax (I'), 6e3 BHemHe# 3amuthl (O), o doarocy, noa GrocoM U B 3a-
HUTHBIX Tazax (dI);

® 10 BUJY 2JIEKTPOJa — JIsl CBAPKH TLIABSIIIUMCS 3JIEKTPOJAOM M HETUIABSIIIUM-
Cs1 QJIEKTPOJIOM (0€3 IPUCa0YHOTO METaslia, ¢ MPUCATOUYHBIM METAJIOM);

® 110 BUJY IUIABSIIETOCS AIEKTPOJA — JJIsI CBAPKU MPOBOJIOYHBIM 3JIEKTPOJIOM
(CIUIOLIHOTO CEYEHHUsI WJU TOPOIIKOBBIM), JICHTOUHBIM 3JIEKTPOJOM
(CIUIOLIHOTO CEUEHMS WIM TMOPOIIKOBBIM), IITYUYHBIMH BJEKTPOJAMHU
(CTEp>KHSIMU WU IUIACTUHAMU);

® TI0 YHUCIY 3JEKTPOAOB C OOIIMM IMOJBOJAOM CBAPOYHOTO TOKA — OJTHODJICK-
TPOJHBIC, IBYX3JIEKTPOIHbBIEC, MHOTO3JICKTPOIHBIE;

® [0 YKCIY JyT NpHU pa3AeiibHOM MHUTAHUU JIEKTPOJOB CBAPOUYHBIM TOKOM -
OJIHOJTYTOBBIE, IBYX/1yTOBbIE, MHOTOJIyTOBBIE;

® 10 TEXHOJIOTUYECKOMY Ha3HAUYCHUIO — JIJIsl CBAPKH, JJIsl HATIJIABKY;

® 10 POJy IPUMEHSIEMOT0 TOKa — ISl CBAPKU MOCTOSIHHBIM TOKOM, TIEPEMEH-
HBIM TOKOM, IMOCTOSIHHBIM ¥ TIEPEMEHHBIM TOKOM;

® [0 CIOCOOY MOJAa4YM 3JIEKTPOJAHON MPOBOJIOKM — C HE3aBUCUMOM OT Hampsi-
KEHUSI Ha JyTe Mojadyei, ¢ 3aBUCUMOM OT HANPsKEHUS Ha Ayre mojgadei;

® [0 CIOCO0Yy pEeryJMpoOBaHUsI CKOPOCTU CBapKu (JIsi CaMOXOJHBIX arapa-
TOB) U MOAAYM 3JIEKTPOJIHOU MPOBOJIOKHA — C TUIABHBIM, C IJIABHOCTYIICHYA-
ThIM, CO CTYNI€HYAThIM PETYJIUPOBAHUEM;

e 110 ctoco0y (hopMuUpOBaHUS METAlIa IIBA: I CBAPKU CO CBOOOTHBIM (hop-
MHUpOBaHUEM (KaK MPABUIIO, B HUXKHEM TMOJIOKEHUH), C MPUHYAUTEIbHBIM
dbopmupoBanreM (Kak MPaBUIIO, HA BEPTUKATHHOM, HAKIIOHHONW M KPHUBOJIH-
HEWHOUM MOBEPXHOCTSIX).
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IJIEKTPOIIIVTIAKOBAS CBAPKA

dnexmpouwiniakoeas ceapka — CBapKa IUIABICHUEM, IIPU KOTOPOU IS
HarpeBa MeETaJula MCIOJIb3YETCA TEIUIOTA, BBIACIIOIIASACS MPU MPOXOKICHUN
DJIEKTPUYECKOIO TOKA Yepe3 PacIlIaBICHHBIM 3JIEKTPONPOBOAHBIN Hnak. Ipu
ANEKTPOULIAKOBOM CBApKE MOYTH BCS JIJIEKTPUUYECKAsT MOIIHOCTh MEPEAAETCS
[IUIAKOBOW BAaHHE, a OT HEE — AJIEKTPOly U OCHOBHOMY MeTaiuny. [Ipu atom pac-
IJIaBJICHHBIA (PIIFOC CIYXKHT 3aIIUTON OT BPEAHOTO BO3JCHCTBUS OKPY’KaroIIeh
Cpeabl U CPEACTBOM METAJUTYPrUYECKOTO BO3JIECUCTBHS HAa PACIUIABIECHHBIA Me-
TaJul. DJIEKTPOIUIAKOBBIM MPOLIECC, KAK UCTOYHUK SHEPIUU I CBAPKH, XaApaK-
TEPU3yeTCs HauOOJNbIIECH MIIONIAJbI0 HarpeBa M HAaWUMEHBUIEH COCPEIOTOUYECH-
HOCTBIO »Hepruu B 30He HarpeBa. Ilo ['OCT 19521-74 snexrponurakoBas
CBapkKa Kjaccupuuupyercs 1mo:
® BHJY DJIEKTPOJIa — MPOBOJIOYHBIM AJIEKTPOAOM, IIJIACTUHYATHIM JJIEKTPOAOM,
IJIABSAIIAMCS MYHAIITYKOM;
® KOJIMYECTBY 3JIEKTPOAOB C OOUIMM IOJIBOJOM CBAapOYHOTO TOKa — OJHO-,
IBYX- 1 MHOT'O3JIEKTPOIHAS;
® HAIMYUIO KOJeOaHMi 3IIeKTpoa — 0e3 KoJieOaHuil U ¢ KOJIeOaHUSIMU.
DNEeKTPOIIIaKoBasi CBapKa MMEET CIEAYIOIIIE OCOOCHHOCTH U MPEUMYIIIECTBA:
e MeTaul IPAKTUYECKH JIF0OO0M TONIIMHBI MOXHO CBApUBaTh 3a OAUH MPOXOJ,
IIOATOMY IPOU3BOAUTEIBHOCTh CBAPKU B 5—15 pa3 BblllIe, 4yeM MPU MHOIO-
CJIOWHOM aBTOMAaTUYECKOU CBapKe Mo GIrocoM, P 3TOM, KaK MPaBUIIO, HE
TpeOyeTcst pa3ieiKu KPOMOK;
® BEPTUKAJIBHOE IOJIOKEHUE METAJUIMYECKOM BAaHHBI, NTOBBIIICHHAA TEMIIEpa-
Typa €€ BEpXHEM 4YaCTU W 3HAYMTEIIbHOE BPEMsSI HAXOXICHUS METalia B
pacIiaBIEHHOM COCTOSIHMM CIIOCOOCTBYIOT YAAJIEHUIO ra30B U HEMETaJlIu-
YECKHUX BKIIFOUEHUM U3 METAJLIA IIBa;
e Maiblil pacxon Quiroca, oObidHO He Gosiee 5 % OT Macchl HAIUIABIEHHOIO
MeTaia.
HenocraTkom 3JIEKTPOLIIAKOBOM CBAPKU SIBJISICTCS 3HAYUTEIBHBIN TEpe-
IPEB METala OKOJOMIOBHOW 30HBI, UTO MPUBOAUT K CHUKECHUIO IUIACTUYECKUX
CBOMCTB, MO3TOMY TpeOyeTcsi, Kak MPaBWIIO, MOCJIEAYIOIIasl BbICOKOTEMIIEpa-
TypHasi 00paboTKa ISl MOJy4YeHUs] TPeOyeMbIX MEXaHMYECKUX CBOWMCTB CBap-

HOI'0 COCIMHCHUSI.
CBAPKA B 3AIIIMTHBIX 'A3AX

Ilyeo6asn ceapka 6 3auummublx 2a3aX VWMEET BBICOKYIO MPOU3BOAUTEIb-
HOCTb, JIETKO MOJJIA€TCSI aBTOMATH3alMU U MO3BOJISET BBINOJIHATh COCIMHEHNE
MeTaliIoB 0€3 MPUMEHEHHUS 3JIEKTPOJHBIX MOKPBITUNA U (IHOCOB. DTOT CHOCOO
CBApPKH HAIIEJI IUPOKOE NIPUMEHEHHUE NPA U3TOTOBICHUN KOHCTPYKIIUM U3 CTa-
JIeH, OBETHBIX METAJUIOB M MX CIUIaBOB. JlyroBas cBapka B 3alllUTHBIX ras3ax
MOKET OBITh BBIMOJHEHA IUIABAIIMMCS U HEIUIABAIUMCA (BOJIb(YPaMOBBIM)
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ANIeKTpoAaaMHu. J{Jist 3aluThl 30HBI CBAPKH MCTIONB3YIOT HHEPTHBIC Ta3bl TeIUN U

aproH, a TAaK)Ke aKTUBHBIC Ta3bl — a30T, BOJOPOJ M YIIACKUCIBIN Ta3. [lpumens-

IOT TAK’K€ CMECH OTJICTBHBIX Ta30B B PA3IMUHBIX MPOMOPHHIX. Takas razoBas

3alUTa OTTECHSIET OT 30HBI CBapKH OKpY»Karomuii Bo3ayx. [Ipu cBapke B MOH-

TaXHBIX YCJIOBHUSAX WM B YCIOBHUSAX, KOTJa BOSMOXKHO CyBaHWE Ta30BOM 3all[y-

ThI, WCTOJB3YIOT JOTOJHUTEIbHBIC 3alUTHBIE YCTPOUCTBA. D(PGHEKTUBHOCTH

ra3oBOM 3alIUTHl 30HBI CBAPKH 3aBUCUT OT THIIA CBAPUBAEMOI'O COCIMHCHUS

CKOpOCTH cBapku. Ha 3amuty BIusieT Takke pa3Mep CoIuia, pacxo 3allUTHOTO

raza u pacCTOSHHE OT coIlia 10 u3Aenus (OHO JOJDKHO ObITh 5—40 mm). Ilpe-

MMYIIECTBA CBAPKHU B 3alIUTHBIX T'a3aX CJICAYIOIIHUE:

® HET HEOOXOAMMOCTH MPUMEHSTH (DITIOCHI UJIN TIOKPBITHSI, CJICIOBATEILHO, HE
TpeOyeTCs OUMINATh MIBBI OT IIJIAKA,

® BBHICOKas IIPOM3BOIUTEIHHOCTh U CTEIICHb KOHIICHTPAIIMH TEIlJIa MCTOYHHUKA
M03BOJISIET 3HAYNTEILHO COKPATUTh 30HY CTPYKTYPHBIX MTPEBPAICHUNH;

® HE3HAYWTEIHHOE B3aMMOJICHCTBHE METaJlia IIBa C KUCIOPOJAOM M a30TOM
BO3/IyXa;

® TIPOCTOTa HAOJIIOJACHUS 32 MPOIIECCOM CBAPKU;

® BO3MOYKHOCTh MEXaHHU3AIMH W aBTOMATHU3AINH ITPOIECCOB.

CBAPKA B YIVIEKUCJIOM I'A3E

[To 00bemy npumenenus cBapka B CO, cocrasinsieT okosio 90 %, Ha cBap-
Ky B aprose npuxoaurca 9 %, octaibHOE — Ha CBapKy B cMecsx ra3os. B Poc-
CUM CBapKa B 3alUTHOM Tra3€ MO MPUBEICHHON TPYJIOEMKOCTH CPEAN MEXAHU-
3UPOBaHHBIX CIOCOOOB CBapKH 3aHMMAET BTOPOE MECTO IOCJIE€ KOHTAKTHOU
cBapku. CBapka B CO, miaBAIMUMCs 3JIEKTPOJIOM OCYILIECTBIISIETCS C UCIIOJB30-
BAaHHMEM IUIABSIIErOCs JIEKTpoJa U 3amuTHOro raza CO,, mogaBaeMoro B 30Hy
OyTy. DTOT BUJ CBAPKHU SIBIISIETCA MEXAHU3UPOBAHHBIM, €€ BBIIOIHSIOT MOJTyaB-
TOMaTaMy M aBTOMaTaMu. Y CTOWYMBOE FTOPEHHE AYTH 00€CeunBaEeTCs MPHU BbI-
COKOH MJIOTHOCTHU MOCTOSIHHOT'O TOKA HAa BO3pPACTAIOIIEel BETBU BOJIbTaMIIEPHOM
xapakTepucTUku. OCHOBHOW 0COOEHHOCThIO cBapku B CO, muiaBsumMmcs 3JeK-
TPOJOM SIBJISIETCSI HEOOXOAUMOCTh MPUMEHEHUSI 3JIEKTPOIHBIX MPOBOJIOK C I0-
BBIIIEHHBIM COJEPKAaHUEM 3JIEMEHTOB-PACKUCIUTENECH: KPEMHHS M MapraHua,
KOMIICHCUPYIOIIUX MX BBITOPAHUE B 30HE CBApKH, MPEAOTBPALIAIOIINX JIOMOJI-
HUTEJIBbHOE OKUCJIEHUE METalIa [IPU CBapKe U 00pa30BaHUs MOP.

VYTIeKuciblidi ra3 UMeeT ClIeyIolue 0COOCHHOCTH:
® [IpY NOBBILIECHUHN JABJICHUS TPEBPALIAETCS B KUIKOCTB;
® IpU OXJIAXJACHUH 0€3 JaBJICHUS MEPEXOJIUT B TBEPIOE COCTOSTHUE — CyXOM JIeT;
® CyXOH JeJa MpU MOBBILIEHUH TEMIEPATyphl MEPEXOAUT HEMOCPEICTBEHHO B

ra3, MUHYS )KHJIKOE COCTOSIHHUE.
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API'OHOAYT'OBAS CBAPKA

Apeonodyeoeas ceapka — AyroBas CBapKa, INpH KOTOPOW B KayecTBE 3a-
IIMTHOIO ra3a MCIOJIb3YETCA aproH. [IpuMeHsI0T aproHoIyroByr CBapKy He-
IJIaBAIIMMCS BOJb(PPAMOBBIM U IUIABALLIMMCS 3JEKTpOoAamMu. ApProHoayroBas
CBapKa BOJIb()PAMOBBIM 3JIEKTPOJAOM MOXKET ObITh PYyYHOW M aBTOMATHYECKOM.
Capka BO3MOKHa 0€3 Mojayu U ¢ Mojayeil MpucagoyHONl MPOBOJOKU. ITOT
IpoLECcC NpelHa3HauYeH IJIaBHbIM 00pa3oM il METAIOB TOJNIIMHONW MEHee
3-+4 MM. BOIBIIMHCTBO METAJUIOB CBAPUBAIOT HA IOCTOSIHHOM TOKE IIPSIMOM I10-
asipHocTy. CBapKy aJlOMUHUSA, MarHus U Oepuiuivisg BeIyT HA MEPEMEHHOM TO-
ke. [Ipu npsMoil nossipHOCTH (IUTIOC HA U3ENIUU, MUHYC Ha 3JIEKTPOJIE) JyYllle
YCIIOBUSI TEPMOIJIEKTPOHHON AIMUCCHUH, BBIILIE CTOMKOCTH BOJIL(PPaMOBOTO AJIEK-
TPOJa U JIOIYCKAEMBbIM MPENeNbHbINA TOK. JlonmyCcKaeMblii TOK IIPU UCIIOJIb30Ba-
HUU BOJB()PAMOBOIO 3JIEKTPOIA TUAMETPOM 3 MM COCTaBIIIET OPUEHTUPOBOYHO
npu npsimoit nossipHocTu 140280 A, obpatHoii — Tonbko 2040 A, npu me-
PEMEHHOM TOKE — IpoMexxyTouHoe 3HaueHue 100+-160 A. /lyra Ha npsmoii no-
JSAPHOCTU JIETKO 3&XXUraeTCsd W TOPUT YCTOMYMBO INIPU  HANPSIKECHUU
10+-15 B B mupokoM 1rana3oHe INIOTHOCTEN TOKa.

KonTpoabHbIe BOIPOCHI

1. IlpuBeauTte knaccupUKaIUio CIOCOOOB CBAPKHU.

2. Kakue BupI CBApKHA OTHOCSTCS K TEPMUUYECKOMY Kiaccy?

3. Kakue BUIbI CBAPKU OTHOCSTCSA K TEPMOMEXAHUYECKOMY KJ1acCy?
4. Kakue BUIbI CBAPKUA OTHOCSTCS K MEXaHUYECKOMY KJlacCy?

5. Ha30BHUTE MCTOYHUKU NIUTAHUS CBAPOYHOU JIYTH.

6. B yeM npenmyiiecTBa CBapOUHbBIX BBIIPIMUTENEH ?

7. Knaccudukarus cBapoYHbIX IpeoOpa3zoBaTemei.

8. UTo MOXKeT ObITh OTHECEHO K CBAPOYHBIM MaTepuaiam?

9. JlaitTe XapaKTepUCTHUKY OCHOBHBIX BHJIOB CBAPKH.
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2. AHAJIN3 OITACHBIX U BPEIHBIX ®AKTOPOB
B CBAPOYHOM INPOU3BOICTBE

XapakTepucTuKa OMACHBIX M BPEAHBIX MPOU3BOJCTBEHHBIX (DAKTOPOB
ocymectBisiercs corsiacHo 'OCT 12.0.003-2015 «OmnacHble 1 BpeaHbIE TPOU3-
BOJICTBeHHBIE (hakTopbl. Kitaccupuranmsy.

Onacubitii npou3soocmeennsviii. gakmop - (HaKTop NPOU3BOACTBEHHOMN
cpenbl U (WIM) TPYIOBOIO IMpoIecca, BO3JECHCTBUE KOTOPOIrO B ONPEACICHHBIX
YCJIOBHUSAX Ha OPTaHU3M PadOTAIOIIEr0o MOXKET MPUBECTH K TpaBME, B TOM YHCIIE
CMEPTEIIbHOM.

Bpeouwii npouzsoocmeennviii pakmop - (HakTop NPOU3BOIACTBEHHOU
cpenbl U (WIKM) TPYIOBOTO IMpoliecca, BO3JECHCTBUE KOTOPOTO B OMPENEIEHHBIX
YCJIOBHSIX HA OPTaHU3M paOOoTaIOIIEero MOXKET Cpa3y WX BIIOCJIEICTBUU MPUBE-
CTH K 3a00JICBaHUIO, B TOM YHUCJIE CMEPTEILHOMY, UJIM OTPA3UTHCA HA 3/I0POBHE
MOTOMCTBA MOCTPAAABIIETO, WU B OTJEIBHBIX CHCIUPUUHBIX CIIydasx Mepexo-
Jla B OMACHBIA MPOU3BOACTBEHHBIN (hakTop - BbI3BaTh TpaBMy (I'OCT 12.0.002-
2014 «TepmuHbl U onIpeACICHUS).

[IpenenbHO ONMyCTUMOE 3HAYEHHE BPEIHOrO MPOU3BOACTBEHHOTO (pak-
TOpa - HOPMATUBHO yTBEp)KJaaeMasi rpaHuIla YPOBHS BO3JCHCTBUS HA OPTaHU3M
paboTarmiero mnpu exXeAHEBHONW W/WIM €XKEHEJEIbHON periaMeHTUpyeMoun
MIPOJIOJKUTEIIBHOCTH pabouero BpeMEHU B TE€UEHHE BCETO TPYIIOBOTO CTaxa,
MIPU KOTOPOM JOMyCKaeTcsi paboTaTh, MOCKOJIbKY 3TO HE MPUBOIUT K MPOU3BO/I-
CTBEHHO-O0YCJIOBJICHHOMY WJIM MPOo(ecCuoHaIbHOMY 3a00JIEBaHUIO, KaK B Iie-
pUOJ TPYJOBOH JI€ATEILHOCTH, TAK U MOCJE €€ OKOHYAHUS, a TAKKE HE OKa3bl-
BaeT HEOJIArONPUITHOTO BIUSHUS HA 3J0POBhE TOTOMCTBA.

OmnacHbie ¥ BpeIHbIE TPOU3BOJICTBEHHBIE (DaKTOPHI MO XapaKTEPy CBOETO
MIPOUCXOKACHUS TTOAPA3ACIIAIOT Ha!

- (pakTophl, MOpoKIaeMble HU3UIECKUMH CBOWCTBAMHU M XapaKTEPUCTHU-
KaMH COCTOSIHUSI MaTePHUAIbHBIX OOBEKTOB MPOU3BOICTBEHHOU CpPEIbI;

- (bakTOpBI, MOPOXKTAEMBIE XUMUYECKUMHA M (DU3UKO-XUMHUUYECKUMHU CBOM-
CTBaMH UCIIOJIb3YEMbIX WM HAXOASIIMXCS B padoueli 30He BEIIECTB U MaTEpUaJIOB;

- (bakTophl, MOPOXKIaEMble OHMOJIOTUUYECKUMH CBOMCTBAMH MHUKpPOOpTra-
HU3MOB, HaXOJSIIUXCSA B OMO00BEKTaX U (UJIK) 3arpsA3HSIONIMX MaTepUalibHbIC
00BEKTHI TPOU3BOJICTBEHHON CPE/IbI;

- (pakTOpHI, TOPOKAAEMBIC MMOBEICHUCCKUMHU PEAKIUSIMHU U 3alUTHBIMHU
MEXaHU3MaMH JKUBBIX CYIIECTB (YKYCBI, YKaJIUBaHUS, BEIOPOC SITOBUTHIX WA
WHBIX 3aIIUTHBIX BEIIECTB U T.I1.);

- (bakTOpHI, MOPOKIAEMBIE COIUATHLHO-DKOHOMUYECKUMH U OpPTaHU3aIH-
OHHO-YTIPABJICHYECKUMHU YCIOBUSIMU OCYIIECTBIICHUS TPYJIOBOU JESATEILHOCTU
(rutoxas opraHuzaius padoT, HU3Kas KyJbTypa 0€30MacHOCTH U T.IL.);
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- (akTopsl, MOPOKIAAEMBbIE MCUXUYECKUMHU U (HU3HOJOTUUECKUMU CBOM-
CTBaMU M OCOOEHHOCTSIMU YEJIOBEYECKOTI0 OpraHu3Ma M JIMYHOCTU padoTarolie-
ro (MIOX0€ CaMOYyBCTBHE PaOOTHWKA, HAXOXKJCHHE PAOOTHHKAa B COCTOSHUU
QJIKOTOJILHOTO, HAPKOTUYECKOT'0 MJIM TOKCUYECKOTO OMbSHEHUSI, WIN aOCUCTEH-
11U, TOTEPs] KOHIEHTPAIIMU BHUMAHHS pa0OTHUKAMHU U T.I1.).

[Ipu npoBeneHn CBapOYHBIX Pa0OT MOTYT OBITh BBISIBJIEHBI CIEIYIOLINE
OMAacHbIE U BPEIHbIE MPOU3BOACTBEHHbIE (PAKTOPBI MPOU3BOACTBEHHOM CpE.IbI
(Mo mpuUpojie UX BO3ICUCTBUSI HA OpTraHU3M Pa0OTAIOIIIETO):

- (haKTOPBI, BO3ICCTBUE KOTOPHIX HOCUT (PUBMUECKYIO MPUPO/TY;

- (pakTOpPHI, BO3IEUCTBUE KOTOPHIX HOCUT XUMHUYECKYIO IPUPOTY.

K ¢akTopam TpymoBoro mpoiiecca MOTYT ObITh OTHECEHBI:

- ICUX0(pHU3UOJIOTUUECKUE;

- OPraHU3alMOHHO-YTIPABICHYECKUE;

- INYHOCTHO-TIOBE/ICHYECKHUE;

- COLMAJIbHO-?KOHOMHUYECKUE.

K ¢akropam, obnagaronuM CBOWCTBaAMU @husuueckozo o3oelicmeus Ha
YeJI0BEKa, OTHOCATCSL:

a) OIMacCHbIE U BpEJHbIE MPOU3BOACTBEHHBIE (PAKTOPHI, CBA3AHHBIE C CHJIA-
MU Y SHEPTUEN MEXaHUYECKOr'0 IBUKEHUS, B TOM YHCJIE B I1OJIE TSKECTH:

1) HEeMOABWIKHBIE PEXYIIUE, KOJIONIUE, OOauparoniue, pa3pbiBaIolne
(HanmpuMep, OCTpble KPOMKH, OCTPBIE 3ayCEHIIbl, HEPOBHOCTh U IEPOXOBATOCTh
Ha MOBEPXHOCTAX 3arOTOBOK, MHCTPYMEHTOB M 00OPYJA0OBaHMs) YACTU TBEPABIX
00BEKTOB, BO3EHCTBYIOIIME HA PaOOTAIOIIETO MPHU COTPUKOCHOBEHUH C HUMU;

2) nBuxyluecs (B TOM YHWCIIE pa3JieTarolIuecs) TBEPAbIE, KUIKUE WUIU
razoo0pa3Hble 0ObEKThI, HAHOCSIINE YJap MO Tedy padoTarouero (B TOM YUCIe
JBVDKYIIMECS MAIIUHBI M1 MEXaHU3MBbI; MOJABMKHBIE YaCTH MPOU3BOJICTBEHHOTO
000pyAOBaHMUS; IEPEABUTAIOIINECS U3/I€TUS, 3aTOTOBKH, MAaTEPHUAIIBI);

0) omacHble U BpeJHbIE TPOU3BOJACTBEHHbIE (PAKTOPHI, CBA3AHHBIE C UPE3-
MEpPHO BBICOKOM WMJIM HU3KOM TeMIlepaTypoll MaTepuasbHbIX OOBEKTOB MPOU3-
BOJICTBEHHOW Cpebl, MOTYLIMX BBI3BATh OKOT'M TKaHEW OpraHu3Ma 4YelioBeKa
(OpBI3ru pacIiaBI€HHOTO MeTalia, OTJETAOIIUe IPU CBapKe, BbICOKask TeMIle-
patypa ayru (koo 4000 °C), ra3oBoro pesaka, MHBIX PEIAMETOB);

B) OIACHBIE U BPEIHBIE MPOU3BOACTBEHHbIE (PAKTOPHI, CBA3AHHBIE C aHO-
MaJbHBIMU MHUKPOKJIMMATHYECKUMH MapamMeTpaMHu BO3IYIIHOW Cpelabl Ha Me-
CTOHAXOXJACHUU PA0OTAOLIEr0: TEMIIEPATYPOl U OTHOCUTEIBHOMN BIIAKHOCTBIO
BO3/lyXa, CKOPOCThIO ABMKEHUS (MOJBHKHOCTHIO) BO3yXa OTHOCUTEIBHO Tea
paboTaroIIero, a TAKKE C TEIIOBBIM U3JIyYEHUEM OKPYKAIOIINX MOBEPXHOCTEMH;

I') OMacHbIC U BPEJIHbIE MPOU3BOICTBEHHBIE (DAKTOPHI, CBSI3aHHbBIE C UPE3-
MEPHBIM 3arpsA3HEHUEM BO3AYIIHOMN Cpebl B 30HE JbIXaHMUS;

1) ONacHbIe U BPEAHbIC MPOU3BOJICTBEHHBIE (PAKTOPHI, CBSI3aHHBIE C aAKY-
CTUYECKHMH KOJECOAHUSIMH B MPOU3BOJICTBEHHOM CpEle U XapaKTepU3yeMbIe
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MOBBIIICHHBIM YPOBHEM W JPYTUMHU HEOJIAronpusTHBIMU XapaKTEePUCTUKAMU
IyMa;

€) OTNacHbIC U BPEIHbIC MPOU3BOJICTBEHHBIE (DAKTOPHI, CBSI3aHHBIE C AJICK-
TPUYECKUM TOKOM, BBI3BIBAEMBIM PA3HULIEH IIEKTPUUECKUX MOTECHIIMAIOB, MO/
JEUCTBUE KOTOPOTO MOMaaeT paboTaroNuid, BKIIIOYasi IEMCTBUE BHICOKOBOJIBT-
HOTO pa3psija B BUIE AYTH;

) OMAacHbIC U BPEJHbIC IPOU3BOJICTBEHHbIE (PAKTOPHI, CBSI3aHHBIE C AJIEK-
TPOMAarHUTHBIMU TOJISIMU, HEMOHU3UPYIOUIUMU TKAHU TeJla YEIOBEKa;

3) OMMaCHbBIC U BPEIHbIC MPOU3BOJICTBEHHBIEC (haKTOPHI, CBSI3aHHBIE CO CBE-
TOBOM cpelol (HEKOTepEHTHBIMU HEMOHU3UPYIOIMMU HU3TYyYEHUSIMH ONTHYE-
CKOTO JMamna3oHa 3JIEKTPOMATrHUTHBIX TOJIEM) U XapaKTepusyemble dpe3mep-
HBIMH (QaHOMQJIbHBIMM OTHOCUTEIBHO TMPUPOJIHBIX 3HAYECHUH U CIIEKTPaA)
XapaKTEPUCTUKAMH CBETOBOM CpeJbl, 3aTPYyIAHSIOIIUMH O€30MacHOE BEICHHE
TPYZAOBOW U IPOU3BOACTBEHHOM JACATEIILHOCTHU:

1) oTcyTCTBHE MM HEAOCTATOK HEOOXOIMMOTO €CTECTBEHHOI'O OCBELLICHMS,;

2) OTCYTCTBUE UM HEAOCTATKA HEOOXOJUMOTO UCKYCCTBEHHOTO OCBEILICHHUS;

3) NOBbILIEHHAS IPKOCTh CBETA;

1) ONacHble W BpEAHbIE NMPOU3BOACTBEHHbIE (PAKTOPHI, CBSI3AHHBIE C HE-
MOHU3UPYIOIIMMH U3TyYEHUSMH, TAKUMU KaK:

1) uadpakpacHoe U3nydeHHE;

2) ynpTpaduoneToBoe uznyudeHue (yapTpaduoieToBOE, BUAUMOE U HH-
(pakpacHOE H3IIy4YE€HUE MOTYT BbI3BaTh OXOTU KOXHU Pa3IMYHOMN CTENEHU THi-
’KE€CTH, BOCITAJICHUE TJia3).

OmnacHble U BpeIHbIE MPOU3BOJICTBEHHbIE (DaKTOPHI, 00Iagar0e CBOM-
CTBAMHU XUMUUECKO20 8030€liCmaUsl HA OPTaHN3M YEJIOBEKa.

OmnacHble U BpeIHbIE MPOU3BOJACTBEHHBIE (DaKTOPHI, 00IaJaI0NIe CBOM-
CTBAaMU XMMHYECKOrO0 BO3ACHCTBHUS Ha OpraHu3M pabOTaloOLIEro 4YeloBeKa,
Ha3bIBa€MbI€ JJI1 KPATKOCTH XMMHUUYECKMMU BEIIECTBAMU, MPEACTABISAIOT COO0M
dbuzuyeckrue OOBEKThl (MJIM UX COCTAaBHbIE KOMIIOHEHTHI) KMBOW W HEXUBOMU
MPUPOJIbI, HAXOJAIIUECS B ONPEACICHHOM (PU3UYECKOM COCTOSIHUU M 00J1aja-
IOIllME€ TAKUMU XUMHYECKUMHU CBOMCTBAMHU, KOTOPBIE MPHU B3aMMOJECUCTBUHU C
OpraHM3MOM YEJIOBEKa B paMKax OMOXMMHUYECKUX MPOIECCOB €ro (PyHKIMOHU-
POBaHMS MPUBOMAIT K MOBPEKICHUIO LIEJIOCTHOCTH TKAaHEH OpraHu3Ma u (WJM)
HapyUICHUIO €r0 HOPMAJIbHOTO (DYHKIMOHUPOBAHUA. XUMUYECKUE BEIIECTBA
MOTYT HaXOJUTHCS B TBEPAOM, MMacTOOOPa3HOM, MOPOIIKOOOPA3ZHOM, KUIKOM,
napooOpa3zHOM, ra3000pa3HOM, a3PO30JbHOM COCTOSIHUSX (CBapOUYHBIE a’p030-
JIM TIPEACTAaBISAIOT COOOM CMECH Pa3IMYHBbIX XUMUUYECKUX BEIIECTB, BBIICISIO-
muxcs B npouecce cBapku. CoctaB cmecel pa3inyaercs B 3aBUCMMOCTHU OT BU-
na u cnocoba cBapku. Hanbonee BpeHBIMU CUUTAIOTCS IUHK, XPOM, KPEMHUH,
okcuJ a3ota). CTeneHp OMacHOCTH XMMHUYECKUX BELIECTB CBs3aHa C IYTAMH UX

32



NOMaJaHusl B OPraHU3M YEJOBEKa, KOTOpbIE MOAPA3ACIAIOT Ha CIEAYIOIIHE
IPYIIIbI IPOHUKHOBEHUS:

- 4yepe3 OpraHbl JAbIXaHus (MHTAISIIIMOHHBINA My Th);

- yepe3 KEMyI0YHO-KUIIICUHBIA TPAKT (IEpOpaIbHbBIN MyTh);

- 4epe3 KOXKHbIE TOKPOBBI U CIU3UCTHIE 000JI0YKU (KOKHBIM MYTh);

- 4epe3 OTKPBITHIC PaHBbI;

- IPY IPOHUKAIOIINX PAaHEHUSX;

- IPY BHYTPUMBIIICYHBIX, IOJKOXHBIX, BHYTPUBEHHBIX HHBEKITHAX.

[To xapakTepy pe3yJbTUPYIOLIET0 XMMHUYECKOTO BO3JEHCTBUS Ha Opra-
HU3M Y€JIOBEKAa XUMUYECKHE BEIIECTBA MOAPA3ACIAIOT Ha!

- TOKCUYECKUE (510BUTHIC);

- pazapaxarolue;

- CCHCUOMIU3UPYIOIIUE;

- KaHIIEpPOTE€HHBIE;

- MyTareHHBIC,

- BIMSIIONINE HA PENPOAYKTUBHYIO (DYHKIIUIO.

OnacHble ¥ BpeIHbIC MPOU3BOACTBEHHBIE (DAKTOPHI, 00JIaaI0IINE CBOM-
CTBAMHU HCUXOQDUIUOIOSUYECKO20 B8030elicmals Ha OPraHU3M 4YeJIOBEKa, IMO/I-
pa3eIAIoT Ha:

- usnueckue meperpys3Kku, CBSI3aHHbBIE C TSHKECTHIO TPYIOBOTO MpoIecca
(XapakTepucTuka TpPYIOBOTO IIpoliecca, OTpaxarouas MPEeUuMYIIECTBEHHYIO
Harpy3Ky Ha ONOPHO-JIBUTATEIbHBIN anmapatr U QyHKIIUOHAIbHBIE CUCTEMBI OP-
raHuszma (CepJeyHO-COCYIUCTYIO, IbIXaTeIbHYIO0 U APYTHE), 00ECIeUnBaIOIINE
€ro JAesTeIbHOCTSD [15]);

- HEPBHO-TIICUXUYECKHE MEPETPY3KH, CBA3AHHBIE C HAMPSHKEHHOCTHIO TPY-
JOBOTO Mpoluecca (XapakTepUCTUKa TPYAOBOIO MPOIIECca, OTpa)aroias mpe-
MMYIIECTBEHHYIO HArpy3Ky Ha LEHTPAJIbHYI0 HEPBHYIO CHCTEMY, OpTaHBI
YyBCTB, IMOIMOHAJIBHYIO chepy paOoTHHKA, 00ECTIEUNBAIOIINE €r0 JIEATElN b-
HOCTH [15]).

duznueckue neperpy3ku noapaseistoT Ha:

- CTaTUYECKHE, CBA3AHHbBIC ¢ paboyeil o30M;

- IMHAMUYECKUE HArPY3KH, CBSI3AHHBIE C MACCOM MOJHUMAEMOI0 U Tepe-
MEILIaeMOT0 BPYYHYIO I'Py3a;

- JIUHAMUYECKUE Harpy3KH, CBSI3aHHBIE C MOBTOPEHUEM CTEPEOTUITHBIX
pabouMX JBMKCHUM.

HepBHo-nicuxudeckue neperpys3Ku:

- MOHOTOHHOCTbH TPY/Ia, BBI3BIBAIOIIAs] MOHOTOHUIO;

- OMOIIMOHAJIBHBIE TIEPErPY3KH.

OnacHble W BpeIHbIE MPOU3BOJICTBEHHBIE (DAKTOPHI MPH BBHIMOJIHEHUU
CBApOYHBIX padOT MO XapaKkTepy UX JEHCTBUS BO BPEMEHH MOTYT OBITh:

- IOCTOSIHHO JICMCTBYIOIIMMU (BpE/IHbIE BEIIECTBA, LIyM);
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- IEPUOANYECKHU JEHCTBYIOIMMHU (ITPOTEKAHUE PJIEKTPUUECKOTO TOKA).

OnacHble ¥ BpeIHbIE MPOU3BOJICTBEHHBIE (hAKTOPHI MO XapakTepy oOHa-
PYKEHHSI ©X OPTaHU3MOM OTHOCSITCS K:

- 00HapyXKUBAEMbIM OPTAHOJICITUYECKH (IITyM, 3aMmaxu T.11.);

- He OOHApPYUBAEMbIM OPraHOJIENTUYECKHU (IJIECKTPOMArHUTHOE U3ITyUe-
HUE U T.I1.).

B Tabn. 2.1 mpencraBieH MEepeuyeHb OMACHBIX U BPEAHBIX MPOU3BOJ-
ctBeHHbIX (akTopoB corsacHo ['OCT CCBT 12.3.003-86 «PaboThl 31€eKTpo-
cBapounbie. TpeboBanus 0e3omacHoctu (¢ U3menenuem Ne 1)».

KOHTpOJ’ILHhIC BOIIPOCHI

JlaliTe onpejiesieHue OMacHOro MPOU3BOICTBEHHOTO (haKTopa.

JlaliTe onpejiesieHue BpeAHOTO MPOU3BOICTBEHHOTO (haKTopa.

YTo noHMMaeTcs No TOIMyCTUMBIMU YCIOBUSIMH Tpyaa?

[IpuBenure npumep Qakropa, 00JaAAIONIErO CBOMCTBAMU (PU3HUECKOTO

BO3/ICIICTBUS HA OPTaHU3M pabOTAIOILETO.

5. IlpuBenute mpumep Qakropa, 00J1aaI0MIET0 CBONCTBAMH MCUXO(U3UOIIO-
IrMYECKOr0 BO3JIEHCTBUS HA OPraHU3M padOTarOIIEro.

6. HazoBute BUAbI GU3HUECKUX NEPETPY30K.

s
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HepequL OMMACHBIX U BPEAHBIX IMPOU3BOJACTBCHHbIX (l)aKTOPOB B CBAPOYHOM IMPOU3BOACTBE

Tabnuua 2.1

OmnacHbIC U BpeIHBIC
MIPOU3BOICTBEHHBIC
(bakTopbl B 30HE
npeObIBaHus pabo-
9ero

Bune!l cBapku

Pyunas ny-
ropas 0e3
oI0rpeBa

JlyroBas noj ¢uirocom

I[YTOBa}I B 3allIMTHBIX
rasax

[TomyaBTo-
MaTH4ecKas

ABTOMATH-
yeckKas

ITonyas-
TOMaTHye-

ABTOMATH-

qycCKasd
CKasd

DIEeKTpPOo-
[IJTaKOBast

KonrtakTHas CBapkKa

Toueu-
Has

CThBIKOBasA

2

3

4

5 6

8

1. ®usnyeckue GaKTOpbI

1.1.  JIBmxymuecs
(B TOM umcie pasie-
TalIuecs)  TBEp-
Ible, SKUIKUE WIH
razooopasHeie  00b-
€KThl,  HAHOCSIIIHEC
ynap mo Teiy pabo-
TaIOIIETO

+

1.2. ®aktopsl, CBS-
3aHHBIE C Ype3Mep-
HbIM 3arpsi3HCHUEM
BO3AYIIHOW CpeJibl B
30HE JIBIXaHUs

1.3. ®akTopsl, CBS-
3aHHBIE C YPE3MEPHO
BBICOKOW WJIM HU3-
KO TeMIepaTypou
MaTepHAbHBIX 00b-
€KTOB IIPOU3BOI-
CTBEHHOU Cpeabl




9¢

IIpooonocenue maoan. 2.1

1

1.4 ®akrtopel, cBsA3aH-
HbIE C aHOMaJIbHBIMHU
MUKPOKIMMaTHYECKUMU
napamMeTpaMy BO3IYIl-
HOM Cpenbl: TeMIlepary-
PO, U OTHOCU TEJIbHOU
BIQXXHOCTBIO  BO3/yXa,
CKOPOCTBIO JBHYKEHHS,
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3. OPTAHU3ALIMOHHBIE MEPOIIPUATUSA
IO OBECIIEYHEHHIO BE30ITACHOCTH

OxpaHa Tpyja - 3TO CUCTeMa COXPAaHEHUS KU3HU U 3]I0POBbsi PpAOOTHUKOB
B IIpoliecce TPYAOBOU IEATEILHOCTH, BKJIIOYAIOINIasi B ceOsl MpaBOBBIE, COIIU-
IbHO-KOHOMUYECKHE, OPraHU3allMOHHO-TEXHUYECKUE, CAHUTAPHO-TUTHUEHU-
YyecKue, JedeOHO-NpoPrIakTuIecKre, peaduInTallMOHHbIE U WHBIE MEPOIPHUS-
tus (TpynoBoit kogekc PO) [1].

Oo6ecnieuenne oxpanbl Tpyaa (OT) B opraHuzaiiuu, BKJIIOYasi COOTBET-
CTBHUE YCJIOBHI TpyJla yCTaHOBJICHHBIM TPeOOBAaHUSM OXpaHbl TPyJa, YCTAaHOB-
JICHHBIM HallMOHAJTLHBIMU 3aKOHAMH W WHBIMH HOPMATHUBHBIMHU IPABOBBIMH aK-
TaMM, BXOJUT B 005I3aHHOCTh paboTojaTeneid. Y CcloBus Tpy/la - COBOKYIMHOCTh
(pakTOpOB MPOU3BOACTBEHHOW CpEIbl U TPYAOBOIO IMPOIECCA, OKA3BIBAIOIIMX
BIIMSIHUE Ha pab0OTOCTIOCOOHOCTh U 3/I0pPOBbE paboTHHKA. be3onacHbie ycnoBus
TpyZa - yCIOBUS TPYyHa, IPU KOTOPHIX BO3ACHCTBHE HA PabOTAIOIMIMX BPETHBIX
U (WIM) ONACHBIX MPOU3BOJCTBEHHBIX (PAKTOPOB UCKIIOUEHO, TMO0 YPOBHHU HX
BO3JICHCTBUS HE MPEBBIIIAIOT YCTAHOBICHHBIX HOPMATHBOB.

B pesynbrare HayyHO-TEXHHMYECKOTO IMPOTpecca U COBEPIICHCTBOBAHUS
yIpaBlieHUs] MPOU3BOJCTBOM Pa3BUIUCh HOBbIE OpraHU3alMOHHBIC MPUHIIUIIBI
o o0ecreyeHnto 0e30MacHBIX YCIOBUM Tpyaa. B ToM uucia co3mana cuctema
yrnpasiienus: oxpanoit Tpyaa (CYOT), seisromascs 4acTbl0 CUCTEMBI YIIpaBJie-
HUS MPOU3BOJICTBOM, HaIlpaBlieHHAs Ha MOBbIMIEHHUE 3()PEKTUBHOCTH PabOTHI
npeanpustus no OT, Ha CHUKEHUE TpaBMaTU3Ma, Mpo¢3ad0JIeBaEMOCTH U TO-
BBIIIIEHUE pabOTOCIIOCOOHOCTH padoTaromux. Opranuzanus padbotsl no OT Ha
MPEANPUSTAU JOJKHA COOTBETCTBOBATH CHCTEME YIIPAaBJICHHsI OXpaHOU Tpyaa
(I'OCT 12.0.230-2007 «Cuctemsbl ynpasiaeHus oxpaHoil Tpyaa. O6mue Tpedo-
Banusi ILO-OSH2001») n «TumoBoil cucTteMe yrnpaBlIeHUsI OXpaHOM TpyJlia B
OpraHu3alnuny, yTBepkAeHHOM mpukazoM Muntpyaa Poccun ot 19.08.2016,
Ne438 H. OtBerctBeHHOCTH 3a opranuzanuio OT Ha mpeanpuaTHsX HECyT Au-
peKTOp W ThaBHbBIM uHkeHep. [1o moapasgeneHusM COOTBETCTBEHHO: Haydajlb-
HUKH 11€XOB, HAYAJIbHUKH Y4aCTKOB, MacTepa, HaYaJIbHUKH OTAEJIOB, Hayajlb-
HUKM Ciyxk0 (Mexanuku, sHepretuku). Crneuuamuct no OT sBusercs
ueHtpanbHoit purypoii mo OT B nexe. Ha agmMuHucTpanuio npeanpusiTuii Bo3-
Jaraetcsi MpoBEJEHNE UHCTPYKTAXKEW MO TEXHUKE O€30MacCHOCTU U MPOU3BOJ-
CTBEHHOM CaHUTApUU PabOUYMX M CIYKAIlHUX, OCYIIECTBICHHUE IMOCTOSIHHOTO
KOHTPOJIS 32 cOOJII0IeHHeM paOOTHUKAMH MPaBWI U UHCTPYKIUH, opopmiieHne
KOHTPOJIBHBIX JIUCTKOB IO TEXHUKE O€30MaCHOCTH pabOTaOIIEeT0, OpraHnu3aIus
TPEXCTYyNEHYAaTOT0 KOHTPOJIS 110 OXpaHe Tpy/Ja:

1) exxenHEBHO - MacTep M yrosHoMoueHHbIH o OT;

2) eXeHelIenbHO - HaudalbHUK Ilexa, ukenep mo OT, mpeacraButens
npodroma, MEAUIIMHCKHUI pabOTHUK;
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3) exeMecsauHO - TJIaBHBIM MHXKEHEP, HAUYalbHUK CITYKObl OXpaHbl TPY/a,

Bpad, MpcACTaBUTCIIb HpO(I)KOMa, IJIaBHBIN MCXaHHK, IJIaBHBIN 9HCPI'CTHUK.

OO0s13aHHOCTH 1O 00€cCTeUeHnI0 Oe30MaCHbIX YCIOBUM U OXpaHbl Tpyda

BO3JIaraloTCs Ha paboToaaTesi, KOTOPhIM 00s3aH obecrieunts (cT. 212 TK PD):

0€301acHOCTh PA0OTHUKOB MPH AKCIUIyaTalluy 3/I1aHUK, 000pYI0BaHMS,
OCYIIECTBJICHUU TEXHOJIOTHUYECKUX MPOIECCOB;

NPUMEHEHHE CPEJICTB MHIUBHUIYAIbHON U KOJUIEKTUBHOW 3aIUTHI paboT-
HUKOB;

COOTBETCTBYIOIINE TPEOOBAHUIM OXpPaHbI TpyAa YCIOBHS TPy/Aa Ha Kax-
JIOM paboueM MecTe;

PEXKUM TPYJa U OT/IbIXa pAOOTHUKOB;

oOydeHue 0e30MacHbIM METOJIaM U IIPUEMAaM BBINIOJHEHUS padoT,
IPOBEJIEHNE UHCTPYKTaXka MO OXpaHe TpyJa M MPOBEPKU 3HAHUM Tpebo-
BaHUM OXPaHbI TPY/Q;

IIPOBEJICHUE CIEINAIbHON OLIEHKH YCJIOBHM TpyJla B COOTBETCTBUU C 3a-
KOHOJIaTEJIHCTBOM O CIEIHAIbHOM OLIEHKE YCIOBHMA TPY/Ia;

IpOBEJIEHUE 0053aTeIbHBIX MPEABAPUTEIbHBIX U MEPUOJAUYECKUX MEIU-
UHCKUX OCMOTPOB;

paccieoBaHie M y4eT HECYACTHBIX CIydaeB Ha MPOU3BOJICTBE U Mpodec-
CHOHAJIBHBIX 3a00JICBAaHUM;

CaHUTApPHO-OBITOBOE OOCITYKUBAHHUE;

00s13aTeNIbHOE COLIMAJIbHOE CTPAaXOBaHHE PAaOOTHUKOB OT HECYACTHBIX
CIIy4aeB Ha MMPOU3BOJICTBE U MPOodeccuoHATbHBIX 3a00JICBaHUN;
pa3paboTKy U YTBEpPKIACHUE MPABUI U MHCTPYKIIUN O OXpaHe Tpya Ajis
pabOTHUKOB.

Oo6s3anHOCTH paboTHHMKA B obOnactu oxpanbl Tpyaa (ct. 214 TK P®D)

BKJIFOUAIOT B CeO4:

coOmro/ieHre TpeOoBaHUN OXpaHbl TPYAQ;

MPaBWIbHOE TMPUMEHEHHUE CPEJICTB MHAWUBUIYAJTbHOW W KOJIJIEKTUBHOMU
3aIlUTHI,

MPOXOXKJIeHUE 00y4YeHUsI OE30MacHBIM METOJaM U IIPUEMaM BBITIOJIHEHUS
paboT, U OKAa3aHWUIO TEPBOM MOMOIIM MOCTPaJAaBIIMM Ha MPOU3BOACTBE,
WHCTPYKTaXKa 10 OXpaHe TpyJa, CTAKUPOBKY Ha pabodyeM MecTe, MpOoBep-
Ky 3HaHUU TpeOOBAHUIN OXpaHbI TPYAA;

HEME/JICHHOE M3BEIICHNE CBOET0 HEMOCPEICTBEHHOT'O WJIHM BBIIIECTOSAILE-
ro PYKOBOJHUTEJIS O JI000W CUTyallMH, YTPOXKAOIIEH KU3HU U 3JI0POBBIO
JH0JIeH, 0 KaKJIOM HECUACTHOM Cllydae, MPOMCLIEAIIEM Ha MTPOU3BOJICTBE,
UM 00 YXYJIIIEHUU COCTOSIHUSI CBOETO 3/I0POBbsI, B TOM UHKCJIE O MPOsIBIIE-
HUM MPU3HAKOB OCTPOT0 MPOohECCHOHATBHOTO 3a00JIeBaHMsI (OTPaBICHNUS);
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® MPOXOXKJAECHUE O00S3aTENbHBIX MPEABAPUTEIBHBIX (MPU MOCTYIUICHUU Ha
paboTy) U MEPUOJUYECKUX (B TEUEHUE TPYJOBOM AEATEILHOCTH) MEIU-
IIUHCKUX OCMOTPOB.

3.1. TPEBOBAHMUSA K IEPCOHAJLY,
BBITOJIHAIOIIEMY CBAPOYHBIE PABOTBI

[TpodeccronanbHbIN OTOOD - OJIHA U3 3a]a4 YIPABIICHUS OXpaHOH Tpyaa Ha
npou3BojcTBe. TpedoBanus k nepconany ompenenensl [OCT 12.3.003-86 [10],
CTO HOCTPOM 2.10.64-2012 «Csapoussie paGoTsl. IIpaBuiia, KOHTPOJb BbI-
MIOJIHEHHS U TPEOOBaHUS K pe3yibTaTaM padoT». TpeOoBaHUs K MEPCOHAITY, BbI-
MOJIHSIIOUIEMY CBapOYHbIE PA0OTHI, YCTAHABIMBAIOTCS B 3aBUCHUMOCTH OT BBbI-
MOJIHSIEMBIX O0SI3aHHOCTEM, BUAA pabOT U YPOBHS OTBETCTBEHHOCTH CBapHBIX
KOHCTpYKUMMA. K BBINOJHEHHUIO CBapKU JOIMYCKAIOTCS JIMIA, MPOLIEAIINE 00Yy-
YeHHEe, UHCTPYKTaX U MPOBEPKY 3HAHUN TpeOOBaHMI 0€30M1aCHOCTH, UMEIOIINE
KBATH(UKAIIMOHHYIO TPYIITy M0 3JIeKTpoOe3onacHocTu He Hike I u nmeromiue
COOTBETCTBYIOIIME YIOCTOBEPEHUSA. K BBIIOIIHEHUIO 3JIEKTPOLIJIAKOBOM CBapKU
JOITYCKAKOTCA CBAapPIIUKA W MOMOIIHHWKHA CBapIIMKOB, MPOLICAIINE JOIOJIHHU-
tenpHOe 00yueHue texHosioruu DIIC u npoBepky 3HaHu TpebOoBaHUM 0Oe3-
onacHOCTU. K caMOCTOSTENBHOMY BBINIOJHEHHUIO 3JIEKTPOLLIAKOBOM CBapKu
MIOMOIIHKMK CBaplIvKa He gomyckaeTrcs. K cBapouHbIM paboTaM Ha BBICOTE J10-
MyCKalOTCsl padoTarouye, MpoIIe/IIne CHeUalbHOe MEIUIMHCKOE OCBHUJIE-
TEIbCTBOBAHKE, UMEIOIME CTAXK BEPXOJIA3HBIX pabOT HE MEHEee OJAHOIrO roja U
pa3psna cBapiuka He Huxke 111

He nmomyckarorcst k CBapKe KEHIIMHBI B COOTBETCTBUM C IEPEYHEM MPO-
M3BOJICTB, Tpoeccuii u paboT C TSKEIBIMUA U BPEAHBIMH YCIOBUSAMH TPyJa, Ha
KOTOPBIX 3alPENIEHO NPUMEHEHHUE TPY/la KEHILIWH, YTBEPKICHHBIM B COOTBET-
cTBUU ¢ ycTaHOBJIeHHbIM TopsiikoMm (Ilocranosnenue IlpaButensctBa PD ot
22.05.2000 Nel62).

ATrecTanys CBapIIMKOB M CIIEIUAJIMCTOB CBapOYHOIO IPOM3BOACTBA
npoBoautcsi B cooTBeTCTBUU C [Ib 03-273-99 «IIpaBuna arrecranuu cBapuiv-
KOB ¥ CIIEHHAINCTOB CBAPOYHOTO NMPOU3BOACTBAY.

PyKoBOACTBO CBapOYHBIMU pabOTaMU Ha OMACHBIX MPOU3BOJACTBEHHBIX
00BEKTaxX OCYIIECTBIISIIOT CrielraiucThl, arrectoBanubie Ha II, 111 wim IV npo-
(eccuoHanbHBIE YPOBHHU.

Crneunduka OTAENBHBIX TEXHOJOTMUECKUX IMPOIECCOB MPEIBSABISIET K
JIUIIaM, X BBITIOJHSIONIUM, TOMOJTHUTEIbHbIE TPEOOBAHUS B YaCTH UX ICUXU-
YECKUX BO3MOYKHOCTEM, AaHTPOIIOMETPUYECKUX TAHHBIX, COCTOSHHUS 30POBBS.
CooTBeTcTBHE 3TUM TPEOOBAHUSAM BBIABIAECTCA B paMKax MpodeccuoHaTbHOrO
oTOOpa, a TAK)KE€ MEIULIMHCKUX OCBUIETEIbCTBOBAHU.

[lopanok MEOUIMHCKUX OCMOTPOB OIPEAENEeH MpukazoM MuH-
3apascorpa3zButusa ot 12.04.2011 Ne302 H. OnHa npenycMaTrpuBaeT NpeBapu-
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TCJIbHBIC, TICPCA IMOCTYIVICHUCM Ha pa60Ty, U IICPUOAUYICCKHUC, B €C IIPOLCCCC,
OCBHUACTCILCTBOBAHUA, LCJIb KOTOPLIX - BBIABHUTH HAJIMYHUC MCAUIMHCKHX IIPO-

TUBOTIOKA3aHUN K 3TOM padoTe. X mepedeHs s pa3IudHbIX Mpodeccuil 1aH B
npuka3ze Munzapasa PO Ne 90 ot 14.03.90 r.

3.2. OBYUEHUME ITIEPCOHAJIA

OrpoMHO€ 4HMCJIO TPaBM U 3a00JI€BaHMM, TPOUCXOSIINX C pabOTAOIIU-
MU TI0 TPUYUHAM, CBS3aHHBIM C WX TPYJOBOW AESITCIHHOCTHIO, 3aCTABIISIET
HACTOMYMBO MCKATh METOBI M CpencTBa d3(HEKTUBHOTO MPEIOTBPALIECHUS ITHX
HEXKEJIaTeNbHBIX U HEOMaronpusTHBIX cOObITHI. OTHUM U3 TAKUX METOJOB, KaK
MoKasajia MeXIyHapoJaHas MPaKTHUKa, SBIAETCS 00yueHue BompocaM Oeszomac-
HOCTH TPYyJla B COYETAaHUU C BHYTPEHHEH MOTUBAIMEN pabOTaIOIMNUX HA CTPOToe
cobOmoienne TpeboBaHuii Oe3omacHocTH. OOyueHue O€30MaCHOCTH Tpyda
HaIpaBJeHO Ha (hOpMHUpOBaHUE, 3aKpEIJICHNE U Pa3BUTHE MOTHUBAIIMHM U HABBI-
KOB 0€30ITaCHOTO TMOBEICHHM, 3HAHWW, YMECHUN M HABBIKOB BBITTOTHEHUS 0€3-
OTMAacCHbIX MPUEMOB TpyJa U (W) YIPaBICHUS OOecrieueHueM O0e30MacHOCTU
APYTUX JHI] B MIPOLIECCE UX TPYAOBOMU AesTenbHOCTU. OO0yueHrne 0e301acHOCTH
TpyJa SIBJSIETCA TMOCTOSHHBIM MPOIIECCOM, COMPOBOXKIAIOIIUM 3aHITOTO TPY-
JIOM YEJIOBEKa BCIO €r0 >KW3Hb, HANPABICHHBIM Ha MPEAOTBPAICHUE MPEKIe-
BPEMEHHOW CMEPTHOCTH W YXY/IICHUS KadyecTBa JKU3HU M3-3a TpaBM U (UJIN)
3a00J1€BaHUM, CBA3AHHBIX C TPYJIOBOH JedaTenbHOCThI0. O0ydyeHue mo Ge3ormnac-
HOCTH TPYJla HOCUT HETPEPHIBHBIII MHOTOYPOBHEBBIN XapakTep W MPOBOIUTCS
BO BCEX OpraHM3alMsIX, Y BCceX paboToiaresniel, a Takke Ipu COBEPIIIEHCTBOBA-
HUU 3HaHUN TpeOoBaHMI 0€30MacCHOCTH TPyJa B MPOIECCE TPYAOBOM NeATEIb-
HocTH. OOyueHne 6e30MacHOCTH TPy/a BKIIOYAET B CeOs:

- (hopMupoBaHre yBaXKUTEIHHOTO OTHOIIEHUS K BOIIPOCaM M TPEOOBAHU-
aM obecrieueHusi 0€30MaCHOCTH U Pa3BUTHE YCTOWYMBOW BHYTPEHHEH MOJIOXKH-
TEJTHLHON TICUXOJIOTMYECKON YCTAHOBKM Ha CTPOTO€ BBIMIOJHEHHUE TPeOOBaHUM
0e30IMacHOCTH;

- TIOBBIIICHUE WH(POPMHUPOBAHHOCTH M OCBEIOMIICHHOCTH B BOIIPOCAxX
0€30IacHOCTH TpyJla U OE30MaCHOTO MOBEICHUS;

- W3y4YeHHE W OBJIAJICHWE 3HAHUSMU W HaBbIKaMH OE€30ITacCHOTO TpyJaa U
yhpaBiieHus: 0€30MacHOCThIO B Mpolecce MpodeccuoHanbHOro 00pa3oBaHus U
MOATOTOBKH/TIEPETIOT OTOBKH;

- OTJAENBHOE CIeHaTbHOE MHOTOYpPOBHEBOE OOydeHHE Bompocam Oe3-
OMACHOCTH TPYy/1a U IPOU3BOJICTBEHHOM J1€ATEIHbHOCTH.

OCHOBHBIMU BHJIaMH 00yUYeHHUS 0€30ITaCHOCTH TPY/Ia SBIISIIOTCS:

- obmiee oOyueHHE 3HAHUSAM IO OpraHU3alUU OOecTeueHus 0€30MacHbIX
1 OE3BPEIHBIX YCIOBUH Tpy/a, 3alIUTE OT OMACHOCTEH U PUCKOB, MPOPUIAKTH-
K€ CBSI3aHHBIX C pabOTO TpaBM W 3a00JIEBaHMIA, METOJAM TIEPBOW IMOMOIIU U
COIMATBHOM 3aIUTHI TOCTPATABIIHX;
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- 00yueHHue MeToJaM CUCTEMHOTO yrpaBiieHus 3PGeKTUBHBIM obecreue-
HUeM Oe30MacHbIX U OE3BPEIHBIX YCIOBUN TpyJa, 3alllUTOM OT OMACHOCTEH U
PHCKOB, TTPO(GUIIAKTUKON CBSI3aHHBIX C pabOTOM TpaBM M 3a00JI€BaHUM, OpraHu-
3alMEeX OKa3aHUs MEPBOM MOMOIIY U COLIMAIBHOMN 3alIUThI OCTPAAABIINX;

- o0y4eHue rnpruemMam 0e30MacHOTO MOBEICHUS;

- 00y4yeHHe 0e30NacHBIM [IPHEMaM BBITOJHEHHS PadOT U PabOUYMX Olepaluii;

- o0ydJeHne nmprueMaM OKa3aHUs TIEPBOM MMOMOIIN TTOCTPAIABIITNM;

- o0ydJeHne MeTojaM PYKOBOJICTBA O€30TIaCHBIM BBITIOJHEHUEM PadoT;

- 00ydeHne MeTo1aM MpoBeaeHus 3 (PEKTUBHOTO HHCTPYKTaXKa U o0yUe-
Hus, cornacHo ['OCT 12.0.004-2015 «Opranuzanus oOydeHus: 6€301acHOCTH
Tpyaay».

OOydeHue 0e30MacHOCTH TpyJa padOTAOIIMX JIMI] MPOBOJIUTCS HEIO-
CPEACTBEHHO Ha paboTe cujlaMu paboTOaaTEIs.

Jlnst paboTarmux, CBI3aHHBIX ¢ paboTaMH, K KOTOPBIM MPEIbSBISIOTCS
MOBBIIIICHHBIC TPeOOBaHUS O€30TACHOCTH TPY/a, MPOBOMSIT CHEIHAILHOE 00Y-
yeHre 0€30MaCHOCTH TPYy/Jla C YUeTOM 3TUX TpeboBanuii. OO0yueHue 3aBepIiaeT-
Csl OTJEIBHOM MPOBEPKOM MOJYUECHHBIX 3HAHUN MO OE30MacHOCTH TpyAa U 0e3-
OMACHOCTHU BBIMIOJIHEHUSI palboT. Pe3ynbTaThl NpoBepkH 3HAHUN U (UIIN)
HABBIKOB M0 OXpaHE TpyAa W 0€30MacHOCTU BBINMOJHEHHUS PadoT 0QOPMIISIOT
MIPOTOKOJIOM U (PUKCUPYIOT B JIMUHOW KApTOUKE MPOXOKACHUS O0yUEHHUs], €CITU
OHa mpuMeHseTcs. JIuiy, ycmenHo mporieameMy MpoBEpPKY 3HAHWM W (WJIH)
HaBBIKOB, BBIJIAIOT YIOCTOBEPEHHE HA MPABO CAMOCTOSTEIHLHON paOOTHI.

Obyuerue bezonachocmu mpyoa 6 hopme nposedeHUs UHCIMPYKMadicd.

[IpoBeieHNE MHCTPYKTAXKEW 3aKJIHOYACTCS B M3JIOKEHUU B YCTHOM WU
MMCbMEHHOW (POopMe HHCTPYKTOPOM HUHCTPYKTUPYEMOMY JIMIy KOHKPETHBIX
PYKOBOISIIMX M 00SI3aTEIbHBIX JI MCIOJHEHHS] TPEOOBAHHUI IO YCIOBHSIM,
MOPSIIKY Y TIOCIIEOBATEILHOCTH O€30MacCHOTO COBEPIICHHS TE€X WA WHBIX
KOHKPETHBIX TPYIOBBIX (DYHKIHH, BO BpPEMs HCIIOTHEHUS WHCTPYKTHPYEMBIM
JUIIOM TIOPYYCHHBIX €My TPYIOBBIX U (WJIH) MTOBEICHYSCKUX (DYHKITUH.

[IpoBeaeHne MHCTPYKTaXe 1Mo 0€30MacHOCTH TpyAa BKIIOYAET B ceOs:
03HAKOMJICHHE MHCTPYKTHPYEMOTO JIMIa C UMEIOIIUMHUCS Ha ero pabodeM Mme-
CTE YCJIOBHSMU TPyJAa, C TpeOOBaHUSIMU O€30TIACHOCTH M OXPaHbI TPyJa, a TaK-
&Ke ¢ O0e30MacHbIMM METOJaMU W TPUEeMaMH BBITIOTHEHUS PadOT M OKa3aHHS
MEePBOI TTOMOIIU MTOCTPAIABIIEMY.

HNHcTpyKTax Mo OXpaHe Tpy/a MPOBOJUTCS B YTBEPKIESHHOM PYKOBOJIH-
TeJIEM opraHu3aropa oOy4eHHs TOpSJIKE, pa3pabOTaHHOM C YUETOM XapakTepa
IIPOU3BOACTBEHHOM JEATEILHOCTH, YCIOBUM TpyAa Ha paboyeM MecTe U TPYJI0-
BOH (PYHKIIMM MHCTPYKTHPYEMOTO JIMIIA, a TakKKe BHUJA MHCTpyKTaxka. IIpoBe-
JICHUE WHCTPYKTaka Mo Oe30MmacHOCTH M (WIM) OXpaHe Tpyjaa 3aBepIiacTcs
YCTHOM TIPOBEPKON HHCTPYKTUPYIOIINUM JIUIIOM CTETICHH YCBOCHHMSI COJICPKAHUS
WHCTPYKTaXa MHCTPYKTUPYEMBIM JTUIIOM.
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Paznuyaror, OpraHu3yroT U CBOEBPEMEHHO MPOBO/IAT:

- BBOJIHBIM NHCTPYKTaX;

- IEPBUYHBIN U TTOBTOPHBIN HHCTPYKTAXKH Ha paboueM MecTe;

- BHEIJIAHOBBI HHCTPYKTAXK;

- LEJIEBOU UHCTPYKTAK.

BBOAHBIN HMHCTPpYKTaX MPOBOISAT IJisi BCEX MPUHUMAEMbIX Ha pPadboOTy
nuL. BBOJHBIN HHCTPYKTAXK IPOBOJAUTCS CIIELUAIMCTOM I10 OXpaHe TPyaa.

[lepBUYHBIN MHCTPYKTAX Ha paboyeM MeCTEe MPOBOJAT JI0 Hayajga caMo-
CTOSITEJIBHOU Pa0OThl HHCTPYKTUPYEMBIX JIUII:

- CO BCEMHU BHOBB IIPUHSATHIMU Ha pabOTy JTUIIAMU;

- ¢ paboTarolMMH, MEePEBEICHHBIMUA B YCTAHOBIICHHOM MOPSIKE U3 APY-
roro mojipaszieyeHus, Ju00 ¢ padoTarOIMMU, KOTOPHIM MOPYYAETCS BBIMOJHE-
HUE HOBOM /ISt HUX paOOThI.

[lepBUYHBIM MHCTPYKTaX Ha paboyeM MecTe MPOBOIUT PYKOBOJIUTEIb
MOJIpa3/IeJICHUs] WM HEMOCPEJCTBEHHBIN PYKOBOJIUTENb (IIPOU3BOIUTEND) pa-
60T (MacTtep, mpopad), MpOILICANi B YCTAHOBJICHHOM IOPSAKE 00y4YeHHE I10
OXpaHe TpyJa U MPOBEPKY 3HAHUHN TPeOOBAHUN OXpaHbI TPyAa KaK HHCTPYKTOP
110 OXpaHe TpyJa.

[ToBTOPHBIN MHCTPYKTAK HA pab0vYeM MECTE MIPOBOJSAT CO BCEMH JIUIAMU,
MPOIIEIIITUMHU TIEPBUYHBIN MHCTPYKTaX Ha pabodyeM MecTe, HE Peke OIHOTO
pasa B IECTh MECSLIEB.

BHenaHoOBBI HHCTPYKTaX, B TOM YUCJIE HA paboueM MecTe, TPOBOJIST:

- TP U3MEHEHUU TEXHOJIOTUYECKHUX MPOIECCOB, 3aMEHE WJIM MOJICpHU3a-
MK 000pY0BaHUs, MPUCIIOCOOICHNI, HHCTPYMEHTA B APYTUX (aKTOPOB, BIIH-
SIOIINX Ha yCJIOBHS M 0€30MacHOCTh TPY/a;

- TIpY TIEpephIBax B paboTe JaHHOTO padoTaromniero (st paboT ¢ BpEIHbBI-
MU W/WIIA OMACHBIMHU yCIOBHSIMU TpyJla - 6onee 30 xaneHAapHBIX AHEH, a JJis
OCTaJIbHBIX pa0oT - O0Jiee TBYX MECSIIEB);

- OpU BBEJACHUU B JICHCTBHE HOBBIX WJIM WU3MEHEHUM WHCTPYKIIUU 10
OXpaHe TpyJa Ha paboueM MecTe, HHCTPYKIUN M0 0€30MaCHOMY BBINIOJHEHUIO
paboT, UHOM TEXHOJIOTUYECKON JTOKYMEHTAIIMH, a TAKXe MPU U3MEHEHUU 3aK0-
HOJATENIbHBIX U MHBIX HOPMATHUBHBIX MPABOBBIX aKTOB, COACp KAIIUX TpeOOBa-
HUS OXpaHbl TPYyJa, Kacarolluecs MOPSIKa BBIMOJHEHUS pabOT, MOPYUYCHHBIX
JTaHHOMY padOoTalomEeMYy;

- TIpW HAPYIIEHWU pabOTAIONMMU TPEOOBAHUN OXPaHBI TPyAQ, €CIH ITH
HapYIICHUSI CO3Jalu PEaJbHYI0 YIpo3y HACTYIUICHUS TSKKUX TOCIEACTBUN
(HecYacTHBIN CIydail Ha TPOU3BOJICTBE, aBapUsl U T.11.);

- 1O TPEOOBAHUIO JOIKHOCTHBIX JIMII OPTAHOB TOCYAapCTBEHHOTO HAI30-
pa U KOHTPOJIs, OOIIECTBEHHOTO KOHTPOJIS; MO PEIICHUI0 PYKOBOJUTEIISI Opra-
HU3aTopa 00y4YeHUs (WA YIIOTHOMOYEHHOTO UM Ha TO JIOJHKHOCTHOTO JIUIIA).
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BHemiaHOBbI HMHCTPYKTQX MPOBOASAT AHAJIOTUYHO TIEPBUYHOMY HH-
CTPYKTaXy Ha paboueM MecTe.

[leneBOM MHCTPYKTaXK MPOBOJSAT MEPE BHITIOJTHEHUEM:

- paboT ¢ MOBBILIEHHON OMACHOCTHIO, HA KOTOPHIE B COOTBETCTBUU C HOP-
MaTHBHBIMH JTOKYMEHTaMH TpeOyeTcs odopMieHHE Hapsaa-JoIycKa, paspe-
IICHUS WM IPYTHX CIECIUABHBIX IOKYMECHTOB;

- pa30BBIX pabOT, B TOM YHUCJIE HE CBA3AHHBIX C MPSIMBIMHA O0S3aHHOCTSIMHU
O CIeNraIbHOCTH, Ipodeccuu;

- UHBIX pabOT C MOBBIIIEHHBIM PUCKOM OIMACHOI'0 BO3JEHCTBUS Ha opra-
HU3M paboTaromiero (Mo peneHno OpraHu3aTopa 00yUeHus );

- pa0oOT IIPY JTUKBUIAITMH TTOCIICIACTBUI aBapHil, CTAXUWHBIX OCICTBUI U T.II.

[IpoBeaeHne 11€I€BOTO MHCTPYKTa)ka (GUKCHUpyeTcs MO0 B Hapsae Ha
BBITIOJTHECHHE PadoOT, B TOM YHCJIE B Hapse-AOMyCKe, JUOO B CIEIUATLHOM
KypHaJie IeIeBbIX HHCTPYKTaKEH.

Obyuenue b6ezonacrocmu mpyoa 8 ghopme UHOUBUOYAIbHOU CIANCUPOBKU
Ha pabouem mecme.

OOyueHue 1Mo oxpaHe TpyAa B popMe MHAMBUAYATbHON CTaXKUPOBKH Ha
paboueM mecTe JIsi paOOTHUKOB pabounx mpodeccuii ¢ Hebio MPaKTUIEeCKOTOo
OCBOCHHSI O€30MAaCHBIX METOJIOB M MPHUEMOB BBHITIOJHEHUS PabOT MPOBOAUTCS
MOJI PYKOBOJICTBOM PYKOBOAUTEINS pabOT, WM MHCTPYKTOpPA MPOU3BOICTBEHHO-
ro oOy4eHus, Ju00 OMBITHOTO pabouero, MPOIIEAIIUX COOTBETCTBYIOIEE 00Y-
YeHUE KaK MHCTPYKTOP IO OXpaHe TPy/Aa, MMEIOMUX OOJBIION MpaKTHIeCKUI
OTIBIT M 00JIaTAfOIIMX HEOOXOAMMBIMHM KadeCTBaMH JIJISI OpTraHU3aIlii | ITPOBe-
JEHUSI CTAXKUPOBKH. HeoOX0AMMOCTh CTRXXKHPOBKH, €€ COACPKAHNUE U MPOI0JI-
KUTEIHHOCTh OTMPENEIIsAeT PYKOBOIUTENb MOAPA3ICICHHS, B KOTOPOM paboTaeT
CTRXHUPYIOMUICS PaOOTHHK, B 3aBUCUMOCTH OT €0 YPOBHS 00pa3oBaHus, KBa-
TuUKaIUH, OTbITa PaObOTHI U T.I1.

Jlnst paOOTHUKOB pabounx mpodeccuii U MIIaAIIEro OOCIYyKUBAIOIIETO
nepcoHana, UMEIOIINX COOTBETCTBYIOIIYIO TpeOOBaHUSAM 0€30MaCcHOTO BBIMOJI-
HEHHUS MOPYYEHHOH UM TPYyJOoBOM (PyHKIMU MPOQEecCHOHAIbHYIO KBalu(dUKa-
IIAI0, CPOKU CTAKHUPOBKH OIPEACIISIOTCS MPOTPaMMaMH CTRKHPOBKHU JTUTEIIb-
HOCTBIO OT Tpex 70 19 paGounx cMeH.

Jlnst paboTHUKOB paboumx mpodeccuii, He UMEIONIUX OMbITa padOThl U
COOTBETCTBYIOIIEH KBaMM(HUKAIIUU, I KOTOPHIX MPOBOAMUTCS Mpodeccro-
HaJbHOE 00yUYeHHE, CPOKH CTAKUPOBKH, BKIIFOYas OCBOCHHE BOIIPOCOB OXPaHbI
Tpy/a U 6€301aCHOCTH BBIITOJTHEHUS PabOT, ONMpEeISAIOTCs MPOorpaMMaMH CTa-
KUPOBKHU JUTUTSIIBHOCTHIO OT OJHOTO JIO IIIECTH MECSIIEB.

Obyuenue bezonacrocmu mpyoa 6 eude CHneyudaibHo20 00y4YeHUs npue-
MAM OKA3AHUS NEPBOL NOMOUWU NOCMPAOABUIUM.

OOyueHne mpreMaMm OKa3aHHs MEepPBOM MOMOIIHM MOCTPAIABIIAM HA MPO-
M3BOJICTBE MPOBOAMUTCS paboTOaTENIeM MpH MpueMe Ha paboTy, pH MEepPeBOe
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Ha HOBYIO paboTy, a TaK:Ke B CUJIY MPOU3BOJICTBEHHOW HEOOXOIUMOCTH IS pa-
00TaMINX CaMOCTOSITEILHO WJIM B TPYMIE B YCIOBUIX MOBBIIIEHHOTO YPOBHS
pHUCKa TPaBMUPOBAHUS WU OCTPOro mpodeccuoHaIbLHOTO 3a00ieBaHus (MHTa-
JSIUAOHHOTO OTPaBJIEHUS, PAJUALMOHHOIO TOPAXKEHHSA), a TaKKe BIAIU OT
MIYHKTOB MEJIUIIMHCKOUW MOMOIIIH.

3.3. IIPABUJIA 110 OXPAHE TPYJIA
B CBAPOYHOM ITPOU3BOJICTBE

OxpaHa TpyAa cBapuIMka Ha pabo4yeM MeCTe OIpEeAeNsieTCs HOpMaTHB-
HBIMH JIOKYMEHTAMH, KOTOPBI€ MOMOTAaOT COOJIOJATh YCJIOBHS HOPMaJbHOMN
paboOThI, TJIe HUYTO HE OyAET MEIIaTh WX YrpoXKaTh crenuaiucty. MHCTpyk-
1Y [0 OXpaHe TpyJAa JJIsl CBAPIIMKA SIBIIIETCS HOPMATUBHBIM aKTOM, KOTOpPbIE
onpenenseT TpeOoBaHUs, TPeOyIoIIHe COONIOACHUS HpPHU MPOBEAECHUU PaOOT.
OHHU OTHOCSTCS KO BCEM TUIaM palbOT, BHIMOJHIEMbIX B TOMEIIEHNUU, HA YIIUIIE
U npoynx mectax. K caMOCTOSITEIbHOMY BBIMIOJHEHUIO CBAPOYHBIX paboOT J0-
MIyCKalOTCsl pabOTHUKU HE MOJIoxKe 18 sier, mpoueaie MeJuIUHCKOEe OCBU/IE-
TEJILCTBOBAHKE, BBOJHBIN MHCTPYKTAX, MEPBUUYHBIA MHCTPYKTAXK, OOy4YeHHE U
CTaXXUPOBKY Ha pabouyeM MecTe, IPOBEPKY 3HAHUM TpeOOBaHUM OXpaHbI TPY/a,
MMEIOIIHE TPYIITY MO 3JekTpode3zonacHocTu He Huxke I, mpodeccuonambHbie
HaBBIKM MO Ta30CBApOYHBIM pabOTaM U HMMEIOIIHUE YJAOCTOBEPEHUE Ha IMPaBO
Mpou3BOACTBAa razocBapouyHbix pador ([Ipukaz Muntpyga Poccum ot
23.12.2014 Nel1101 1 «O06 ytBepxaeHuu [IpaBui 1o oxpaHe Tpyaa npu BHITIOJ-
HEHUU 3JIEKTPOCBAPOUYHBIX M Ta30CBAPOYHBIX PabOT»).
Jlna oonycka na ywacmoxk compyoOHUK 0O0NMCEeH:
® CIO0JIb30BaTh CPEJICTBA MHIUBUYATIbHOM 3aIUTHI U COOIOIATh UX YUCTOTY
U Hajyexamyto ¢opmy. He momyckaercs HollleHHWE KYpTKH C paclaxHyThIM
BOPOTHUKOM, 3aKAThIBAHUE PYKABOB, CBApKA B MPOMACIECHHOW OACKAE WIIH
PYKaBUIIAX;

® YMETh OKa3bIBaTh MEPBYIO0 MEAUIIMHCKYIO MMOMOIIb MMOCTPAJIABIINM KOJIJIEraMm,
WHBIM JIFOSIM JI0 IPUOBITHS OpUTabl METUKOB,;

® 3HaTh, KaK MCIIOJH30BATh MIPOTHBOMOKAPHOE 00OPYAOBaHHUE B Clydae MoXKa-
pa 1o Ha3HA4YCHHUI0. 3HATh CUTHAJBI MPOTUBOMOXKAPHBIX YCTPOUCTB, obecIe-
9UTH CBOOOJHBIN TOCTYH K CPEICTBAM MPOTHBOTIOKAPHON OE30MaCHOCTH, 3a-
MAaCHBIM BBIXOJIaM;

® B Cydaec MOSIBJIICHHS YyBCTBAa HEJIOMOTaHUs, INIOXOTO CAaMOYYBCTBHS MIPEKpa-
TUTh paboTy, OOpAaTUTHCS K MEAUKaM, HE3aMEIJTUTEIHLHO COOOITUTh CBOEMY
HEMOCPEICTBEHHOMY pyKOBOJIUTEN0. Eciiu miioxoe camouyBCcTBUE HAOI01a-
€TCsl y KOJIJIET, TO HY)KHO HEMEIJIEHHO COOOIIUTh MEANKaM, OKa3aTh MEPBYIO
MOMOIIh NP HEOOXOAMMOCTH, COOOITUTh PYKOBOJACTBY. PaOOTHUK MOJDKEH
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3HATh PACIOJIOKEHNE METUITMHCKON alTeuKH, 3HATh €€ COJIEP)KUMOE U YMETh
€ro MMPUMEHATH Ha MPAKTUKE;

MPOBOJUTH OYMCTKY CBAPOYHOTO amnmapara He pexe OJTHOTO pa3a B MECHIII;
o0ecrevnTh B MECTE€ CBAPKU HAIMYWE CHEIHAIBHON MEPEeropoJIKu U3 HECTO-
paeMoro marepuana BBICOTOM HE MEHEE JBYX METPOB, PACCTOSHHE MEXIY
TI0JIOM M CTEHKaMH JIOJDKHO OBITh HEe MeHee 50 MMm;

B CIyyae BOZHUKHOBCHHSI TEXHUUYECKON HEMCIIPABHOCTH 00OPYIOBAHUS, TIPO-
BOJIKH, HE3aME/JTUTEIHFHO COOOIINTH HETTOCPEICTBEHHOMY PYKOBOIUTEIIO;
coOmroaath [IpaBuia BHyTpEHHETO TPYJOBOTO PACHIOPSIKA;

3a3€MJIUTD AJIEKTPOCBAPOUHYIO YCTAaHOBKY;

YCTaHOBUTH OTIO3HABATEIIbHBIC 3HAKH JUISI MECTa MPOBEIEHUS CBApKU JIHOO
OTMETHUTH UX JPYTUM 3aMETHBIM CIIOCOO0M;

00e3KMpUBATh MOBEPXHOCTH CIIEIIMATHLHBIMU HE BOCILIAMEHSIOIIMMUCS pac-
TBOPAaMH. 3aIpelaeTcsi UCI0Ib30BaTh KEPOCUH, OCH3UH U MPOUYUE JIETKOBOC-
TUTAMEHSIOIINECS BEIIEeCTBA;

HE UCIOJIb30BaTh 00OpPYAOBaHUE, C MPABUIAMHU IKCIUTyaTallud KOTOPOTO HE
O3HAKOMJICH;

MOJIIEP>KMBATh MTPaBUIIa XPAHEHHUS OTIACHBIX BEIIECTB;

co0nroAaTh YUCTOTY U MOPSAOK Ha CBAPOYHOM Y4YacTKE B TE€UEHHUE BCETO pa-
00Yero BpeMeHH, HE 3arpOMOK/JIaTh padouee MECTO MyCOPOM U OTXOJaMHU;
BBIMOJHATh TOJBKO MOPYYEHHOE 3aJaHKe, HE TOMYCKaTb CBOEBOJIBHOW JKC-
TTyaTainuu 000py0BaHUS;

HE HMCIIOJIh30BaTh HEUCTIPABHOE 000PYAOBaHNUE;

IKCILTyaTUPOBATh YCTPONCTBA OE30MACHBIM CITIOCOOOM;

TPaHCTIOPTUPOBATH Fa30BbIE OATIOHBI TOJBKO Ha CHEIUATBHBIX TEIeKKaX, HE
JOIyCKast PE3KUX TOTYKOB;

HE YNOTpeOJIATh MUIILY HAa CBOEM paboyeM MECTE;

HECTH OTBETCTBEHHOCTHh 3a HECOOIIOJCHHE MPaBUI TEXHUKH OE30MaCHOCTH
(IMCUUMTUIMHAPHAS, TPaXKIaHCKasl, aIMUHUCTPATUBHAS, YTOJIOBHAS).

Oxpana mpyoa npu évlnoJHEeHUU CEAPOUHBIX PAOOmM

Capiuk o0s13aH:
[Tosry4nTh MOpyYCHKE HA BBIOJHECHUE KOHKPETHOTO 3a/IaHUs HA CBAPKY.
OO6ecneunTh ce0s CpeacTBaMU MHAMBUIYAIBHOW M KOJJICKTHBHOM 3alllMTEHI,
MIPOBEPUTH MX UCIIPABHOCTb.
Hanerp kacky, cmemnoaexmy, crernoOyBb YCTAaHOBIICHHOTO oOpasma, HEe J0-
MyCKasi HAJIMYUs OTKPBITHIX YY4aCTKOB TeJIa, BOJIOC.
[TpoBepuTh HEMOCPEACTBEHHO padoUee MECTO: OYUCTHTh €TI0 OT IbLIH, IPS3H
u Mycopa. He 3arpomosxaate MycopoMm Bbixojbl. Ilom Ha pabodem mecTe
CBapIIMKa JOJDKEH OBITh YHCTHIM U CYXHM.
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Yo6eautscs, 4TOo BOJIIM3M OTCYTCTBYIOT T'a30Bble OAJIJIOHBI, HE BBIMBITAsl Tapa
OT yX€ MCIIOJIb30BaHHBIX TOPIOYMX MaTEpPHAJIOB, KpacKa, MHBIE JIETKOBOC-
IJIaMEeHSoIIMecs BellecTBa. ECiau TakoBble UMEIOTCS, TO HY>)KHO 00€CIEeYnTh
UX YJAJE€HHOCTh OT pabouero mecra He MmeHee 10 MeTpoB.

Y06eauTscss B UICIPABHOCTH CBAapOYHOTO anmnapara, HaAeKHOCTH 3a3€MJICHUS,
MIPAaBWIBHON HM30JSLMU JJIEKTPONPOBOJKHU, LEIOCTHOCTA CBAPOYHOW LIEIH,
VCIIPAaBHOCTH ITyCKOBOT'O YCTPOWCTBA.

[IpoBepuTh HAAECKHOCTh (PUKCALIMU DIIEMEHTOB, MOJJIEKALIUX CBAPKE.
BK110YNTE BEHTWISALIMIO.

ObecneunTs HANTMYKE MEPErOPOAKU WU CIEUATBHOTO 3alUTHOIO SKpaHa.
Cnenutb 3a HaJIeKaUM (QYHKIMOHUPOBAHUEM CBAPOUYHOTO arperara.
Hcnonp30BaTh KOBPUKM, 3AIIMINAIOIINAE OT BJIATH, IIPU CBAPKE HENOBOPOT-
HBIX CTBIKOB TPYO.

[IpoBepuTh HaNMYKE BOJIbI, IECKA WM OTHETYIIMUTENS HA MECTE PAOOTHI.
Ecnu npencTout cBapka pe3epByapOB H3-IIOJ TOPIOYMX BEIIECTB, TO OHHU
JOJIKHBI OBITh THIATEIBHO BHIMBITHI M BBICYLIEHBI.

Ecnu npeacTout cBapka 3J€MEHTOB paMbl aBTOMOOWIISA, TO HYXHO oOecre-
YUTh 3a3€MJICHUE Ky30Ba, OaK JIsl TOIUIMBA JIOJKEH OBITh CHST.

I'enepaTop HyKHO IIOMECTUTH B TEIUIOE MECTO, €CIU TEMIepaTypa OKpy»XKa-
IOILEN Cpelibl - MUHYCOBAs.

He nomyckaercst pa3melieHHe TroprouMx BEIIECTB BOJIM3M pabodero mecra
cBapilrKa. MaTepuansl, MOJABEPKEHHbIE CTOPAHUIO, JOKHBI ObITh B Mpe/e-
Jax MSTH METPOB OT paboyero Mecra, B3pbIBOONACHBIE, TOPIOYME BEIIECTBA —
He OJIMKe, 4eM JECSATh METPOB.

["a3oBble OayUIOHBI HE JTOJDKHBI HAXOJUTHCS ONMIKE, YeM B IMATH METPax OT
VMCTOYHUKOB TEILIA.

CBapuik mpoBOAUT pabOThl Ha yJIUIE MPU JOKIE WM CHEromaae TOJIbKO
10| CIIEHUAJIBHBIMU HECTOPAEMBIMU HaBECAMH.

CBapka KOHCTPYKUHH 3aKpBITBIX PE3EPBYapOB OJKHA MPOBOAUTHCA TPEMS
cBapuimkamMu. PaboTel HEOOXOUMO OCYHIECTBIATh C MPUMEHEHUEM IPEIO-
XPaHUTEIBHOIO T0sICA ¢ KPEINICHUEM €T0 K BEPEBKE, APYrov KOHEL KOTOPOU
NOJDKEH JIep’KaTh CTPAXYIOIIMM CHApYKM €MKOCTH; JIEKTPOCBAPOYHBIM all-
napar JI0JDKEH MMETh 3JIEKTPOOIOKHPOBKY, 00€CIIEUMBAIONIYI0 aBTOMaTHYe-
CKO€ OTKJIIOYEHHE HAIPSDHKEHHSI XOJIOCTOIO XOJa WM OIPAHUYEHUE €ro J0
HanpsokeHust 12 B ¢ Beiaepkkoit Bpemenu He Oosee 0,5 ¢; mpu padboTe mosb-
30BaThCA IMAJIEKTPUUYECKUMU TEpUYAaTKaMH, rajoliaMy, KOBPUKOM, a TaKkKe
M30JIMPYIOIKUM IuieMoM. [IpoBecTr MpoOBEpPKY 3ara30BaHHOCTH B KOJOALAX,
TOHHEISIX M JIPYTHMX MECTaX BO3MOKHOTO CKOIUIEHHs B3pBIBOIIOXKapoomac-
HBIX Ta30B JO0 Hayaja MPOU3BOACTBa paboT. B kadecTBe HMCKYCCTBEHHOTO
OCBEILICHUS B MECTaX CBAapPKH MCIIOJb3YIOTCS JIaMIIbl HanpsixeHueM 12 B.
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Ouumare KPOMKH OT HIJIaKa U P>KaBYUHBI.

Ounmate CBApOYHBIE BBl OT NUIAKA HYKHO TOJIBKO CHEIHAIBHON METAJLIH-
YECKOM IIIETKOU B 3aIIUTHBIX OYKaX.

CBapuBarh 3JIEMEHTHI, HAXOSAIIUECS HA BBICOTE, HYXHO TOJBKO MPHU HAJIU-
YUU JIECOB.

Ecnu cBapka mpoBOAUTCS B OMACHBIX, 3aKPBITHIX TOMEIIEHUSIX, TTOMEIIEHUSIX
Ha rayOuHe, TO HYXHO MPUMEHSTh anmnapaTrhbl, KOTOPbIE aBTOMaTUYECKH OT-
KJIFOYAIOTCS ITPU OTCOCAMHEHUHU AJICKTPOJIa OT CBapUBAEMOM JIETAIIH.

Ecnu peszak neperpesicsi, Hy’KHO NMpPeKpaTUTh paboOTy, OCTYAUTh pe3akK B pe-
3epByape ¢ XOJIOIHOU BOJIOM.

[IpuknagsiBaTh CBapOYHBIE MPOBOJIa HY>KHO TaK, YTOObI OHU HE HaBPEAWIU
OCTaJIbHBIM YacCTsM CBAPUBAEMBbIX JICTAJICH U MEXaHU3MOB.

Ecnu paGoTta BenmeTcs HECKOJIBKMMHU CBapIMKaMHU, TO MX MECTa JIOJDKHBI
OBITb OTACJNEHBl JPYr OT JIpyra CBETOHENPOHUIIAEMBIMU ITUPMaMHU.
3anpenaercsi MpOU3BOJUTh CBAPKY HA COCYJaX, HAXOASAUIMUXCS MO/ JaBJICHHU-
eM. CBapky (pe3Ky) CBEXKEOKPAIICHHBIX KOHCTPYKIIUH W JeTajiei Cleayer
MPOU3BOJIUTH TOJIBKO TOCJIE MOJHOT'O BBICBIXAHUS KPACKHU.

Ilpu nposedenuu ceapounvix pabom 3anpeuwjaemcsa:

UCII0JIB30BaTh OTKPBITBI OTOHb, €CJIM HAa PACCTOSHUU TPEX METPOB HAXO-
IUTCSl alleTWJICHOBBIM TpPyOOINpPOBOJ, HA PACCTOSIHUM MOJIYyTOpa METPOB
HAXOJIUTCA KUCIOPOIHBIN TPYyOOIPOBO/;

IIPOBOJIUTH Ta30BYIO CBapKy M PE3Ky Ha paccTosiHud He MeHee 10 M ot are-
TUJICHOBOT'O T€HEpaTopa, KUCIOPOAHBIX OAJIJIOHOB;

JOIYCKaTh MOCTOPOHHUX JIt0JIeH K MECTY pabOThI;

OCTaBJISITH 0€3 MPUCMOTpPA BKIIOYEHHOE AJIEKTPOOOOpPYIOBaHUE, BIEKTPO-
J0JIepKaTENH;

IPOBOJIUTH CBAPKY B MECTaX, HE COTJIACOBAHHBIX C PYKOBOJICTBOM;
paboTaTh NpU CUIHHOW 3aMbUIEHHOCTH M 3aTa30BaHHOCTU MTOMEILICHUS;
paboTaTh, eciu 000py0BaHue QYHKIITMOHUPYET HEUCIIPABHO;
OCYLIECTBIISATh PE3KY U BAPUTHh METAJLI Ha BECY;

JOMYCKaTh HAXOXKJEHUE PSIAOM CBapOYHBIX Kalenel M Ta30CBapOYHbIX
LIUTAHTOB, MPOBOAOB NOJ JIAaBJICHHEM BOJIM3M MCTOYHHUKOB TEILIa, aleTuie-
HOBOT'O T€HEpaTropa Win 0aJNIOHOB C KUCJIOPOAOM, PACCTOSHHE MEX]y CBa-
POUYHBIM MPOBOJOM U TPYOONPOBOAOM KHUCIOpPOAA JAOHKHO ObITh HE MEHEe
0,5 M, a TpyOONIPOBOAOM allETUIIEHA U JPYTUX TOPIOYUX ra3oB - 1 m;
paboTaTh Ha OJHOW BEPTUKAIH C IPYTUMU CBAPIIMKAMH;

JOMyCKaTh Nepeauy 3JIEKTPO0AepKATENS APYTUM JIULIAM;

IPOBOJIUTH Pa300PKyY U CAMOBOJIBHBIA PEMOHT 3JIEKTPOOOOPY/I0BAHHUS;
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cOpachIBaTh C BBICOTHI BHU3 orapku. Hy»kHO MMeTh cieuaibHyl0 METAJLIU-
YECKYIO0 CYMKY ISl OTapKOB;

® yJAIATh HUIAK CO «CBEKETO» TOPSYEro IIBa A0 €r0 MOJIHOTO OCTHIBAHUS;

® [IepeMellaTh CBAPOYHYIO YCTAHOBKY, KOTJIa OHA BKJIIOUEHA B CETh;

® LCIOJIb30BaTh MPOBOJIKY 0€3 U30JISALNH, JIMOO, KOTJ]a OHA TOBPEXK/ICHA;

® HCIIOJIb30BaTh JIEKTPO/IbI, HE MOAXOISIIHNE IO CUIIE TOKA;

® HCIIOJIb30BATh MMOBPEXKICHHBIN 3AI[UTHBIN IUTOK;

® LCIIOJIb30BATh 3arpsi3HEHHBIE OAJIOHBI;

® KaTUTh OAJUIOHBI 1O MOy, 3EMIIC;

e [iepeqaBaTh OAJIOHBI BEHTUJIEM BHU3,

e cOpachIBaTh OAJUIOHBI 1a’kKe C HEOOJBIITON BBICOTHI, YAPSATh APYT O Jpyra u
0 Ipyrue IpeaMEThI, TPY3UTh OAJNIOHBI O€3 KOJIMAKOB U 3arTyIIeK;

® TIepEIBUTaTHCS BHE PabOUYEro MeCTa C BKIFOUEHHBIMH JIEKTPOUHCTPYMEHTAMU,

® LCIOJIb30BaTh OJIUH I'€HEPATOP HECKOJBKUMU CBAPIIUKAMU;

® OCTaBJIATH 0€3 MPUCMOTPA BKIIOUCHHBIN Te€HEPATOP.

Tpeoosanusa no oxpane mpyoa nocjie OKOHUAHUSA C8APOUHBIX PADOMm

e DJIEKTPOMOHTEPHI OTKIIIOYAIOT 000PYyI0BaHKE, CBAPIIUK aKKypaTHO CBOpa-
YUBAET BCE MPOBOJIA.

e HagecTtu nopsamok Ha paboueM Mecrte.

e O4YHUCTUTHh BCE MHCTPYMEHTHI U TMOJOXKUTH UX Ha IMOJOKEHHBIE MeCTa Xpa-
HEHUsI, TaK ke, KaK U CPEACTBA UHAMBUYATbHOW 3aIlUThI, KUCIOPOIHbIE
OaJIJIOHBI C HAZIETHIMH KOJIMTAKAMHU.

e (00 BCeX HEUCIIPABHOCTSIX M HEIOUYETaX B MPOIECCE TPYAOBOU JESITEIBHO-
CTH COOOIIUTH PYKOBOJICTBY.

e VOparh CHEHOACKIY, CPEICTBA WHIUBUIAYAIbHON 3alllUThl B IpeaHA3HAa-
YEHHBIE ISl XpAaHEHUS MECTa.

e BEIMBITH pyKU C MBUIOM U IPUHATH Y1, BBIIOJIHUTH APYTUE MEPOTPUSATHUS
JIMYHOUW TUTHEHBL.

Tpeoosanus no oxpane mpyoa npu ceapoyHvlX padoomax 6 a6apuiiHvlX
cumyauyuax

K BO3HMKHOBCHHIO aBaPMHHBIX CUTyaI[Uil MOTYT IPUBECTH:
Hapyienre nmpaBu1 0OpaIieHus ¢ OrHEM.
HecooTBeTcTBHE cBaplKa KBaJIM(pUKAIIHOHHBIM TPCOOBAHUSIM, HCYMCHHE
oOpamarbcs ¢ 000pyA0BaHUEM Ha CBAPOYHOM yJaCTKE.
B3aumoericTBre ¢ HEMCIIPAaBHBIM 000pPYA0BaHHEM.
He ucnonabp3oBaHue CpeICTB MHANBUIYAIbHOM 3aIUTHI.
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L HapymeHI/Ie TEXHHUKH 0€30MaCHOCTH IIpU XpaHCHHUHN OI'HCOIIACHBIX, B3PbIBO-
OITaCHBIX BCILICCTB.

Jeticmeusn npu 603HUKHOBCHUU ABAPUIHOU CUMYaAUUU

1. Pabora nomxHa ObITH HEMEIJIEHHO MPEKpallieHa.

2. HemenneHHO COOOMIUTH PYKOBOJCTBY, IPU HAIMYUU JOTOJIHUTEIb-
HBbIX HHCTPYKUHM OT PYKOBOJICTBA BBIIIOJIHUTH UX.

3. CooOumuTh KOMIIETCHTHBIM OpraHaM (MEIMIIMHCKOE YUYPEeXKICHUE,
no>kapHasi ciy>k0a, ra3oBas ciy»o0a).

4. Ilepenectu nutaHru U 0auIOHBI B 0€30MaCHOE MECTO, @ TOJIBKO MOTOM
MPUCTYIATh K TYIICHUIO MOXkapa, BOCMOJb30BaThCS MEPBUYHBIMU CPEICTBAMHU
MOXKAPOTYIICHUS, BBHIKIIIOYUTh BEHTWJISLIMIO U BCE AJIEKTPOOOOpPYOBAHUE, IO
BO3MOYHOCTH O0ECIEUUTh TPAHCIOPTUPOBKY TOPHOYUX U B3PHIBOOIACHBIX BeE-
IIECTB OT MOXKapa, COOOIIUTH BCEM O TOKape, YTOObI HAYaTh MOKAPHYIO IBAKY-
anuro. Mcrnonap30BaTh OrHETYIIMTENN TPUMEHUTENBHO K BUAY BO3rOPAHUSL.

5. OxkazaTh 10BpaueOHYIO TOMOIIb MOCTPAAABIITUM.

6. IlpuHATH MEpHI K JUKBUAALMHU MOCIEACTBUN YpE3BBIYAMHOIO MPOUC-
IIIECTBHUS.

7. B cnydae yTedykd raza HYXHO HEMEIJICHHO MPEKpaTuTh padoTy,
YCTPaHUTh HEUCIIPABHOCTh U 00ECIIEYUTh MPOBETPUBAHUE.

Jenicmeun npu Hecuacmuvix cayvanx

HemenneHHo opraHu3oBaTh NEPBYIO NOMOIIb MNOCTPAABIIEMy W IPH
HEO0OXOJIMMOCTH JIOCTABKY €r0 B MEUIIMHCKOE YUPEKICHUE.

[IpuHATH HEOTIOKHBIE MEPBI IO NPEAOTBPALICHUAIO PA3BUTUSL ABAPUHUHOU
WM MHOM Ype3BbIYaiHON CUTYyalluu U BO3JICUCTBUS TPABMUPYIONIUX (PAKTOPOB
Ha JPYTUX JIULI.

CoxpaHuTh 10 Hayajla pacciieJOBaHNs HECUYACTHOIO Ciiy4yas 0OCTaHOBKY,
KaKol OHa Oblla HA MOMEHT NMPOUCHIECTBHUS, €CIIU 3TO HE YIPOXKAET KU3HU U
3I0POBBIO IPYTHX JIUIl U HE BEJET K KaTacTpode, aBapuu WJIM BOZHUKHOBEHUIO
MHBIX YPE3BbIYANHBIX OOCTOSATENBCTB, a4 B CIIy4yae HEBO3MOXHOCTH €€ COXpaHe-
HUSA - 3aUKCUPOBATH CIOXKHUBIIYIOCS 00CTAHOBKY (COCTaBUTh CXEMbI, TPOBECTHU
JIPYTU€ MEPOIIPUSITHS).

[Ipu TepmuyeckoM okore 0e3 HapyIHIeHUs! LEJOCTHOCTU Iy3bIpe (05Kor
1-i1 cTenenn) HEOOXOAUMO MOACTABUTH 000XKEHHOE MECTO MOJI CTPYIO XOJIO/I-
HOM Boabl Ha 10-15 muHyT mim npunoxuts xonod Ha 20-30 MuHYT, 3aTeEM
HAJIOKUTh CYXYI0 CTEPUIIBHYIO MOBSI3KY.

[Ipy okore ¢ HapyWIEHUSIMH LIEJIOCTHOCTH OYKOTOBBIX ITy3bIPDEH U KOXKHU
(2-1 u 3-i cTeneHn) 000K KEHHBIA YUaCTOK CIIEIYET 3aKPbITh CTEPUIIbHBIM Ma-
tepuanom. [loBepx cyxol TKaHW NMPUIIOKUTH xonoa. He momyckaercss mpomel-
BaTh BOJOW U OMHTOBATh 000AOKEHHYIO TOBEPXHOCTD.
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[Tpu mr000M MOBPEXIECHUN KOXKHU U TKaHEH Tena cleayeT cMa3aTh HoJIoM
KOKY BOKPYT paHbl, 3aKPbITh CTEPUIBHBIM MAaTEPUATIOM U HAIOKUTH MOBA3KY.

[Ipu ourymenun 6oy B Tia3ax HaI0 HEMEIJIEHHO MPEKPATUTh padoTy,
MIOCTaBUTh B U3BECTHOCTh HEMOCPEICTBEHHOTO PYKOBOJIUTENS U OOPATUTHCS B
MEIUIUHCKOE YUPEKICHUE.

3.4. CPEJICTBA MHUBUIY AJTbHOM 3AILIUTHI

[Tpuka3z Muntpyna Poccun ot 9 aexadbps 2014 r. N 997u [18] ycranas-
JMBAET CIIEIYIONIME HOPMBI BBIIAYM CPEICTB WHIAMBHUIYAJIbHOMN 3allMTHI JJIA
CBapIIMKOB, HE3aBUCUMO OT THIIA U BHJIa BBIMIOJHIEMBIX padoT (Tadm. 3.1).

CpencTBa MHAMBUAYATBLHON 3alIUTHl MPUOOPETAIOTCS paboToIaTeIeM 3a
€ro Cyer.

CnenmanpHas 3amuTHag ogexnaa B coorsercTsuu ¢ I'OCT 12.4.011 - 89
[20] mpexycmaTpuBaeT JUisi CBAPUIMKOB KOCTIOMBI, KYPTKH U OPIOKHM C 3alllUT-
HbIMU cBoMcTBaMH «Tpy», obecriednBaroye 3auTy OT UCKP U PaCILIaBICHHO-
ro Metauia. B 3uMHee BpeMs UCIOJIb3yeTCS CIELOAEKIA C 3alIUTHBIMUA CBOM-
ctBamu «TH», obecnieunBaronasi 3aluTy OT BO3JIEHCTBUS XOJOJAHOIO BO3/1yXa
(«TH 30» - mo Temmneparypsl -30 °C).

Tabauua 3.1
Tunosbie HOpMbI BbiAaun CU3 11 cBapmmKoB

HanmeHoBaHue crnenuaabHON OJeXkIbl, CrielnalbHON 00yBH U npy-| Hopma BbIgaum Ha

T'UX CPEJICTB NHAUBUIYAIbHOMN 3aIUThHI roJ (ITyKH, Hapsl,
KOMILJIEKTHI)

KocTiom Ju1st 3aIUThl OT UCKP U OPBI3T pacIIaBIEHHOr0 MeTaa 1 .

BOoTuHKM KOKaHbIE C 3alIUTHBIM MOJHOCKOM JUISl 3alIUTHl OT MOBBI- 2 napsl

HIEHHBIX TEMIEPATyp, UCKP U OpBI3T pacIUIaBIEHHOTO MeTajia Win
Cariorn KokaHble € 3alUTHBIM TOJHOCKOM ISl 3alUTBI OT IOBBI-
HIEHHBIX TEMIIEpaTyp, UCKP U OPBI3I pacIIaBIIEHHOr0 MeTaJljia

IlepyaTky ¢ MOTMMEPHBIM NOKPBITHEM 6 ap
IlepyaTKy ¢ TOYEUHBIM [TOKPBITHEM Jlo u3Hoca
[lepuaTku ISt 3aIIUTHI OT MOBBIIIEHHBIX TEMIIEPATYpP, UCKP U OpBI3T 12 map
pacIUIaBJIEHHOTO MeTaJlIa

boThI MM ramoumm AU3IEKTPUUECKUE JlexxypHbie
KoBpuk nuanexrpuueckuii JlexxypHbIit
IlepyaTky JUIIEKTPUYECKUE JexypHble
HIuTOK 3aIIMTHBIA TEPMOCTOHKUN CO CBETO(QMIBTPOM WIIM OYKH 3a- Jlo u3zHoca
HIUTHBIE TEPMOCTOMKHUE CO CBETOUIBTPOM

OuKu 3alIUTHEIC Jlo uzHoca
CpencTBo MHAMBUIYATbHON 3aAIIUTHI OPTaHOB JBIXaHHS (QUIBTPYIO- Jlo u3zHoca

€ NN N30JIUPYIOIICC

B cootBerctBun ¢ I'OCT 12.4.103 - 83 [21] cneuunanbHas oOyBb s
CBApIIMKOB B TEIUIBIM MEPUOJ — 3TO KOKaHble OOTHMHKH C 3aIlIUTHBIMU CBOM-
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crBamu «Tp», UMEIOIUE HAPYKHBIE METAIIMYECKUE HOCKU M IMpelHa3HAYCH-
HBIE JUISl 3aIUTHI HOT OT TEIUIOBOTO M3JIyYEeHHs, KOHTAKTa C HarpeThIMH IO-
BEPXHOCTSIMH, OT OKAJIMHBI, UICKP U OPBI3T paciiaBJICHHOTO MeTauia. B 3uMHunit
NEPHO/] PEyCMATPUBAIOTCS BAJICHKH.

Ha yuactkax (ompeaeneHHbIX aIMUHUCTPAIUEH ), T/Ie UMEETCs OMAaCHOCTh
TPaBMHUPOBAHUS TOJIOBBI, CBAPIIMKU JTOJKHBI HOCHUTbH 3aIIMTHBIE Kacku. Jls
ynobctBa B paboTe CBapIIMKOB PEKOMEHIyEeTCS MPUMEHEHHE KacOK, COBMe-
HICHHBIX C 3aIUTHBIM IUTKOM. [Ipu oHOBpeMEHHON padoTe CBapUIMKOB WIIH
PE3YMKOB MeTallla Ha Pa3IMYHOI BBHICOTE IO OJTHOW BEPTHKAIM HapsAy C 00s-
3aTeJIbHOM 3aIIUTOMN TOJIOBbI KACKOHM JOJDKHBI ObITh MPEAYCMOTPEHBI OTpak/a-
IONIME yCTPOWCTBA (TEHTHI, IIyXHe HACTHUIIBI U Tpouee) /Ui 3aluThl paboTaro-
HIMX OT MaJAIoNMX OPBI3T MeTalljia, OTapKOB U Jp.

WuauBuayaabHble CPECTBA 3aLUTHI OPraHOB JIbIXaHUS MPUMEHSIOTCS B
UCKITIOYUTENIbHBIX CIy4asX, KOrJa CpeICTBaMU BEHTWISIIIMM HEBO3MOXHO
00ecnevnTh MPeAeTbHO JOIMYCTUMBIE KOHIIEHTPAIIUU TIBIJIU U Ta30B B 30HE JIbI-
XaHusl pabOTHHUKA.

Ecnu npu cBapke KOHLIEHTpalus ra3oB (030H, OKCHUJIBI YTIIEpoia U a30Ta)
B 30HE JIbIXaHHUS HE MPEBBIIIAET MPEACIbHO AOMYCTUMYIO, & KOHIICHTpALUs Ibl-
71 OOJIBIIE JOMYCTUMOM, TO CBAPIIMKHU JTOJDKHBI OBITH 00ECII€UeHbl MPOTUBO-
MBUIEBBIMU pecniparopami (puc. 3.1).

Puc. 3.1. PecnupaTtop npoTuBonbLIeBOil

B cnydae npeBbllIeHUsT NPEAEIBHO AOMYCTUMOW KOHUECHTPAMU IbUIN U
ra3oB IpU padoOTe B 3aMKHYTBIX U TPYJHOJAOCTYIMHBIX TOMEIIEHUIX (EMKOCTSIX)
CBapIIMKNA 00ECTICUNBAIOTCS JbIXaTeIbHBIMUA MPUOOpPaAMU C MPUHYIUTEIHHOU
rojladyeut unucToro Bozayxa (puc. 3.2).

K mpubopam Takoro tuma OTHOCSTCS IUTaHTOBBIE TTpoTuBOrassl [1111-2-57
u PMII-62 unu nepixareabpHble aBTOMAThl ACM.

Bo3nyx, mocrynarommn B AbIXaTElbHbIE alaparbl U3 KOMIIPECCcopa, HE
JIOJKEH COJIEPKATh Kallelb BOAbL, MAcia, MbUIX, MAPOB YTIIEBOAOPOJOB U OKUCH
yIJIEPOAA.
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JUJ1s 3aIMTHI JINIIA U TJ1a3 OT JEHCTBUS U3IIYYCHHSI dJIEKTPUICCKON TyTU U
OpBI3r PacIUIaBIEHHOTO METajUla CBApIIMKHU JIOJDKHBI MOJIB30BATHCS IMUTKAMH
iy Mackami (puc. 3.3), a ra30pe34uKy ¥ 0ACOOHBIE pabovHe - OUKaMHU.

Puc. 3.2. Peciuparop ¢ npuHyauTe1bHON puiabTpanuei

[IuTKK U3TOTOBISAIOTCS ABYX OCHOBHBIX BHJIOB: HAaroJIOBHBIE U PYYHBIC.
HaronoBHbi#i nuTok Oosiee ya00€H, Tak KaKk OCBOOOXKIAET PyKy CBapIUKa OT
HEOOXOAMMOCTH YACPKUBATh PyIHOU MIUTOK. [I[uTkH M3roTOBIAIOT yrioyOseH-
HOHM (DOPMBI AJI TOTO, YTOOBI OHU XOPOIIO 3ATUIIAIH BCE OTKPHITHIE YaCTH TO-
JIOBBI U IIeW cBapiiuka. [Ipu moib30BaHUN ITUTKOM TSI 0030pa KOHCTPYKITUH
HE 0053aTebHO OTKHUJIBIBATh IMUTOK Ha3ajJ Ha TOJIOBY, JOCTATOYHO MOJHSTH
KPBIIIKY PaMKH CO CBETOMUIBTPOM W OCMOTPETh KOHCTPYKIIUIO Yepe3 TMpo-
3payHOE 3alIMTHOE CTEKJIO, a TaK)Ke MOJATOTOBUTH CTHIK K CBapKe, 3aUUCTHUTH
KPOMKH, YJIaJTUTh ITUTAK W BBITOJTHUTH JPYTUE OTIEPAINH, TPEOYIOIIHE XOpOoIei
BUJIUMOCTHU. J[JI 3alUTHI OT BPEAHOTO W3IYYCHHS TYTH B IIUTKH BCTABIISIIOT
CTEKJITHHBIE CBETO(PMIBTPHI TEMHO-3€JICHOTO I[BETA, KOTOPHIE HE MPOITyCKAIOT
BPEHOTO M3JIyYCHHS, HO MO3BOJISIOT BUIETh IYTY, PacIuIaBiIsieMblii METall U
MaHHUITYJIUPOBATh JIEKTPOAOM JUIsl Jydiiero ¢hopMupoBaHus mBa. [I[puMeHsroT
13 kmaccoB cBetomnbTpoB Tuma C ais cBapku Ha Tokax oT 13 mo 900 A. Pas-
HOOOpasue cBeTO(MMILTPOB MO3BOJISIET CBAPIIUKY T0100paTh MOAXOAAIININ IS
3peHUs CBEeTOPMIBTP HYKHOTO Kitacca. HeoOXoauMo UMETh B BUIY, YTO H3ITY-
YeHUE CBAPOYHOM JYTHM MOXXET TPaBMHUPOBAThH IIa3za pabOuWXx, HAXOSIIUXCS
nobsm3ocTr oT paboTaromero ceapiiuka. [loatomy pabounx, HaXOIAIINUXCS B
30HE CBapKH, CIEAyeT CHAOIUTh OYKaMU W CBETO(DHWIbTpaMH, MpeaHa3HAYCH-
HBIMU JUUTSA TTOACOOHBIX pabounx. M3nmydeHne Tyru OmacHO IS 3pSHHsI Ha pac-
crostHAHU 110 20 M.
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Puc. 3.3. CBapounas macka xameseon Keap K-102

3akpeiThie 04kH (puc. 3.4) ¢ HEMPSIMOU BEHTUIISIIMEN, 00eCTIeUnBaIOIINE
3alIATY OT BPEIHOTO BO3CHCTBUS NMPSIMBIX YIbTPadUOIETOBBIX JTyudei, Mpe-
Ha3HAYEHBI JIJIs1 OJICOOHBIX pabOYMX MPH AJIEKTPO- U ra30CBAPOUYHBIX padOTax.
Takue o4ky MOTYT ObITh CHA0XEHbI CBETO(PUIbTPaAMH, 3aIUINAKIUMU TJ1a3a
OT TPSIMBIX YJIbTPahUOIETOBBIX U UHPPAKPACHBIX JTy4€H, a TaKkKe CIEISIIEero
JNEUCTBUS BUAUMOTO U3TyUECHHUS.

Puc. 3.4.3amurHbIEe 0YKH

Bb10op mIuTKa MM Mackd JUKTYETCd XapakTepoMm pabotsl. [Ipu rpymmo-
BOM CBapke IUIABSIIUMUCSA AJIEKTPOJAMHU ISl 3allIUTHI a3 OT yJIbTpaduoeTo-
BOI'0 M3JIyYEHHUsI BHICOKOM MHTEHCMBHOCTH KPOME IIUTKOB M MACOK CO CBETO-
(GuIbTpaMu CBapILUKHU JIOJDKHBI MOJB30BAThCS 3AUUTHBIMU OYKAMH 3aKPBITOTO
Tumna ¢ 6ecuBeTHbIMU cTekiaamu. [IIBbI cieyeT 3a4uinarh OT OKAJIUHBI U TBLTU
B 3ALIUTHBIX OYKAaX 3aKPBITOTO THUIIA.

[Ipy BBICOKOM ypOBHE LIyMa, IIPEBBIMIAIOIIEM IIPEACIBHO TOITYCTUMBIN,
CBapILUKH JTOJDKHBI OBITh 0OecTieueHbl aHTH(OHAMMU.
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[Ipn HEBO3MOKHOCTH WJIM HEIEIECO00PA3HOCTH YCTPONCTBA 3aIlMTHBIX
orpaxkJeHuil pabouynx MecT Ha BbicoTe 1 M U OoJiee pabouue AOTKHBI OBITH
oOecreueHbl TPeIoXpPaHUTENbHBIMU MOsicaMu. MecTta KperieHuss kapaOuHa
MPEAOXPAHUTENBHOTO MOsICa 3apaHee YKa3bIBAIOTCS PYKOBOJAUTENIEM PadoT.

BrimaBaempie i1 TIOJIB30BAaHUS TPEAOXPAHUTEIBHBIC TOSICA JOJDKHBI
OBITH UCTIBITAHBI HAa BO3J/ICiiCTBHUE cTaThuueckoi Harpy3ku 3 kH (300 krc), o yem
Ha KyIIIaKe IMosca JejiaeTcs OoTMeTKa. VchbpiTanus mosica IPOBOIATCS KaXKIbIe
IIIECTh MECSIICB.

[IpOMBIIIIIEHHOCTBIO BBIMTYCKAETCS MPEIOXpaHUTENbHbIN Tosic «CTpou-
tenby (TY 401-07-82—78), npeanasHadeHHBINA 11 3alTATHI pabOTaIOIIUX OT
MaJieHUN TIPU MOHTaXXE KPYMHOIMAHEIbHBIX 3/IJaHWN, BBHITTOJIHEHUN KaMEHHBIX U
OT/AeNIOYHBIX paboT (puc. 3.5). Ilosic cHaOkeH cuHTETHYECKUM (pasioMm ¢ amop-
TH3aTOPOM, 00€CTICUNBAIONITAM YHEPIOMOTJIONIEHNE MPY YPOBHE JUHAMUYECKON
Harpy3ku He Bbie 4 kH.

Puc. 3.5. IIpenoxpanurtenbHbliid nosic «CTpoOUTEIb

Jlomyckaercss NPUMEHSATh MOHTEPCKMM IPENOXPAHUTEIbHBIN, IPEay-
cmotpenHbii 'OCT 14185 — 77 [22], nyist paOOT HA BO3YIIHBIX JTUHUSIX 3JIEK-
Tponepeaayu.

JI1d 3a1uThl OT CONMMPUKOCHOBEHUS C BIAXKHOM XOJOJHOW 3€MJICH U CHE-
rOM, a TaK)X€ C XOJIOJHBIM METaNIOM KakK MPHU HapYKHBIX paboTax, TaK U B IO-
MEIICHUH CBapIIUKH JIOJDKHBI 00ECIeYrBaThCS TEIUIBIMU MOJACTUIIKAMHU, MaTa-
MH, HAKOJICHHUKAaMH W TOJJIOKOTHUKAMM M3 OrHECTOMKHUX MAaTEepUAIIOB C
AJIACTUYHOM ITPOCIONKOM.

KoxHbIil MOKpOB pyk pabo4yux BO BpeMs BBINIOJIHEHUS TPOU3BOJICTBEH-
HBIX ONepaluil moABepraeTca KOMOMHUPOBAHHOMY BO3JCUCTBUIO (U3UUECKUX
U XuMu4ueckux (paxrtopos. Uepes KoKy pyK B OpraHU3M MOTYT IIPOHHMKAThH pa3-
JMYHBIE BpeaHble BemecTBa. Kpome Toro, mpodeccuonanbHasl Harpy3ka Ha py-
KM MHOTZIa COIPOBOXKIACTCA UX TPABMUPOBAHUEM WJIM NOBPEKICHUEM KOXKHO-
ro IMOKpPOBa.
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OnHYM W3 pacnpoOCTPaHEHHBIX BUJIOB CPEJCTB WHIMBUIYATbHOMN 3alIATHI
PYK SABISIOTCA pykaBuillbl W nepuyatku. CnenuanbHblie pykaBuiibl (I'OCT
12.4.010 — 75 [23]) B 3aBUCUMOCTH OT HCIOJIb3YEMbIX TKaHEH MOTYT OBIThH
MPEIHA3HAYECHBI U1 3alUThl OT MEXAHUYECKHUX BO3JECHCTBHUHM, BOJbI, BO3ICH-
CTBHUSI BBICOKMX TEMIEPATyp U KUCIOT pa3IudHON KOHIICHTPAIUU.
JInst cBapIIMKOB MPEeIyCMOTPEHBl PYKABUIIbI C 3aIUTHBIMU CBOMCTBaAMU
«Tay, «Tp». DTO OpE3eHTOBBIE PyKaBHUIIbI C HATAJOHHUKOM U 0€3 HEro, a Tak-
®KE€ C Kparamu Jyisi 3alllUThl PYK OT KOHTAaKTa C HArpeTbiIMU MOBEPXHOCTSIMH,
UCKpP U OpBI3T pacIuIaBIeHHOTO METaIa.
Jlnst ynoOctBa pabouero, BHITTOJHSIONIEIO CBAPKY HEIJIABAIIMMCS dJIEK-
TPOJIOM, OpE3EHTOBBIE PYKABUIIbI MOTYT OBITh 3aMEHEHBI TTEPUYATKAMH.
DJIEKTPOCBAPIIUK AOMYCKAETCHA K BBINOJHEHUIO PAa0OT NpU HATUYUU
CJICAYIOIIUX CPEACTB UHIUBUYATBHOMN 3aUTHI (puUC. 3.6):
® OpE3eHTOBOIO KOCTIOMA C 3alllUTHBIMU CBOWCTBaMu «Tp» MUK KOCTIOMA 7S
CBApIIUKA;

® KOXaHbIX OOTUHOK C 3alUTHBIMU CBOMCTBAMHU « Tp»;

e Ope3eHTOBBIX pyKaBHI] TUMA «E» ¢ 3amUuTHRIMU cBOMcTBaMHU « Tp»;

e murKa cBapimuka (TY 36-2455-82) v HaroJo0BHOIO IIUTKA C KACKOW ISt
anektpocBapimuka (TY 5.978-13373-82);

® [PEIOXPAHUTEIBHOrO MOsIca ISl CTpouTeNel (ucrnonHeHue «Cy).

["azocBapmiuk (ra3ope3drK) AOMYCKAETCS K BBIMOJHEHUIO PAOOT TIpH
HaJIMYUU CIEAYIOMINX CPEICTB UHANBHUIYaIbHOW 3aIIUTHI:

e OpEe3eHTOBOT0 KOCTIOMA C 3allIUTHBIMU CBOMCTBaMH « Tp» MM KOCTIOMA IS
CBApIIUKA;
KOKaHbIX OOTHMHOK C 3allIUTHBIMU CBOMCTBaMU « Tp»;
Ope3eHTOBBIX pyKaBuil TUa «E» ¢ 3amuTHBIME cBoMicTBaMuU «Tpy»;
JTBOMHBIX 3aUTHBIX 0uk0oB OJ12 co ceerodpmmpTpamu I'-1, I'-2, B-1 wm B-2;
PEAOXPAHUTENBHOTO TI0sica JIJIsl cTpouTeneit (ucnomnenue «Cy»).
[Ipy BBIMOTHEHUU HAPYKHBIX Pa0OT 3UMOM AJIEKTPO- M Ta30CBAPUIUKY
(ra3ope34uKy) JOMOJIHUTEILHO HEOOXOIUMBI:
e xjomyaToOyMakHasi KypTKa Ha YTEIUISIONICH MOAKIAAKE C 3allUTHBIMU
cBorictBaMu «TH 30»;
e XJ0om4aToOyMa)kKHble OpIOKM Ha YTEIUISIONIEN MOJKIAAKE C 3al[UTHBIMU
cBorictBaMu «TH 30»;
® BAJICHKH.

CpoK HOCKH CITCIOJICKIbI M CIEIOOYBHU HMCUUCIICTCS CO JHS (haKTH4e-
CKOT0 TIoJTydeHust ux pabotHukamu. Ecnu cneronexaa (crmenoOyBb) IpHIILIia B
HETOJIHOCTh /IO MCTEUCHHS YCTAaHOBJIEHHOTO HOPMaMHU CPOKa HOCKHU IO MPUYH-
HaM, HE 3aBUCSIIUM OT pPaOOTHHKA, €€ 3aMEHSIIOT JPYrod CIEoAeK 0N
(cienoOyBbI0) WM PEMOHTUPYIOT. [Ipu 3TOM agMUHHCTpaIMs COBMECTHO C

HpO(bCOIOSHBIM KOMHUTCTOM COCTABJIACT COOTBGTCTBYIOI_HI/Iﬁ akT. Eciau xe CIIC -
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oniex1a (creno0yBb) MO0 UCTEUCHUN YCTAHOBJICHHOTO CPOKa HOCKH MPUTOHA K
WCIIOJIb30BAHUIO, TO aJIMUHUCTpAIMS MMEET MPaBO MPOJIUThL ero. beiBmias B
YIOTPEOJICHUHU CIeroiek1a (Cero0yBs) CTUpAeTcs, AC3HMHOUIMPYETCH, pe-
MOHTHPYETCSI 1 MOKET OBbITh BHOBBL BbIJaHa paOoTHHKaM. [Ipu 3TOM HOBBII
CPOK HOCKH B 3aBUCHMOCTH OT CTETICHU M3HOIICHHOCTH yCTaHABIMBAET KOMHC-
CHS U3 TIPEJCTABUTEINICH aIMUHUCTPAIINN U TTPOPCOIO3HOTO KOMHUTETA.

Puc. 3.6. CU3 cBapmuka

B cnydae mpomaku WM MOPYH CPEJACTB WHAWBUAYATHHOM 3aIllUTHI B
YCTAHOBJICHHBIX MECTaxX MX XPAHCHHS IO MPHYMHAM, HE 3aBUCAIINM OT pado-
TAOIINX, AIMUHACTPALINAS JODKHA 00€CTICUNTh UX APYTHUMHU CPEACTBAMHU WH]IH-
BUIyaJIbHOW 3alUThl. B MCKITFOUMTENLHBIX Cydasx, eclii pabOTHUKY B yCTa-
HOBJICHHBIM CPOK He ObLj1a BbIJIaHa creroAekaa (Crerno0yBb) U OH IpuoOpe ee
caM, aAMUHHCTpAIns 00s3aHa BO3MECTUTh €€ CTOMMOCTB 110 TOCYapCTBEHHBIM
PO3HUYHBIM IICHAM W 3apETUCTPHPOBATH CHEHOACKIY (CIer00yBh) KaK MHBEH-
Tapb OpraHu3anuy. Beimadya agMHUHUCTpAIIIEH BMECTO CIIEOACKIBI (Crernooy-
BH) MaTEPHAJIOB JIs €€ M3TOTOBJICHUS WIN JICHS)KHBIX CYMM JUISI €€ IpHoope-
TCHHS HE pa3periacTcs.
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Bcro nmocTynaronyo B OpraHu3aiuio CrenoAexay, CelooyBs U Ipyrue
CPEACTBA 3alUThl TPUHUMAET KOMHUCCHUS U3 IPEACTABUTENECH aAMUHHUCTPALIUU U
PO COI3HOTO0 KOMHUTETA, KOTOPasi COCTABJISIET aKT O €€ KauyecTBe.

Crnenonexnaa, creo0yBb U APYrue CPeCTBa MHAMBUIYATbHOM 3aIIUTHI
JIOJDKHBI XPaHUTHCS MO BUJAM, pasMepaM U pOCTaM B CHEIUAIBHO 000pYy[0-
BAHHBIX MOMEIICHUAX, OTACIBHO OT JIPYTUX MATEPHUAIOB U IIPEAMETOB.

Pe3nHoBas 00yBb U cHENOACKAA U3 MPOPE3MHEHHON TKAaHU JOJKHBI Xpa-
HHUTBCSL B 3aTEMHEHHBIX ITOMEIICHHSAX HpH Temmepatype 5... 29 °C u orHOCH-
TeNbHOU BiaxHOCTH Bo3ayxa 80...70% Ha paccTossHUM HE MeHEE 1 M OT OTONHU-
TEJbHBIX TTPUOOPOB.

JlusnexkTprudeckue nepyaTku, rajJollid U KOBPUKU HCIBITHIBAIOT OJUH Pa3
COOTBETCTBEHHO B 6 MecsIeB, 1 1 2 roja.

B opranuzanuu 01KHO OBITH 000PY/IOBAHO MOMEIECHHUE JJIsi XPaHCHUS
CIELOJEKbI, CIEO0yBU W JPYTUX CPEJCTB WHIUBUAYAIbHOM 3alllUThI, HX
CYIIKU U OOECIIbIITUBAHUS.

Tennast crnemnonexia Mo OKOHYaAHUU XOJIOJIHOTO BPEMEHM ToJla CIaeTCs
IUIs OPraHU30BAHHOTO XPAHEHHS [0 CJIEAYIOIIEro Ce30Ha M0 UMEHHOMY CIIHC-
ky. Ilepen sTuM oHa moABEpraeTcs THIATEIHHOM OYMUCTKE, OOCCIBUIMBAHUIO U
Ne3UH(EKINH, TPOCYIINBACTCS U PEMOHTUPYETCSI.

Jlnst paboThl B CTAllMOHAPHBIX TOCTaxX CBApIIMK HMCHOJB3yeT (apTyK,
MPEAOXPAHSIOUIUNA OT OpbI3T, OCOOEHHO OMAacCHBIX IMpPHU AyroBo peske. OOYBb
CBapIIKKa, pabOTaOIIEro Ha MOHTaXXHOM TUIOIIAJIKE, TOJKHA ObITh C HECKOJIb-
3SMIEN TTOIMETKOM.

K cpencrBaM WHAMBUIYadbHOW 3aIIUTBI OTHOCATCS TAKKE PE3UHOBBIN
KOBPUK, PE3WHOBBIE MEPUYATKU M TAJIOIIH, TPUMEHAEMbIe MpHu paboTe B 0CO00
OMacHBIX MecTax. Bo Bpemsi paboThl CBapIIMK JIOKEH 3aCTETUBATh KYPTKY, HE
JOTIyCKasl OTOJICHUSI U TTOPaKEHUs Jy4aMu JyTH OTKPBITBIX MecT Tena. Kiana-
Hbl KYPTKH JOJDKHBI OBITh 3aKPBIThl, OPIOKH HOCSTCSI Ha BBIMTYCK TaK, YTOOBI
OHU 3aKpbIBAJIU OOTMHKH BO M30€KaHUE MONajaHusi OpbI3T MEeTajlsla Ha HOTH.

KoHTpoJibHBIE BOIPOCHI

1. O6s3anHOCTH paboTomarens i obecriedeHUs O€30MacHBIX YCIOBUH U
OXpaHsbl Tpyaa?

2. O6s3aHHOCTH paOOTHHKA B 00JIACTH OXPaHbI TPY/A.

3. Kak ocymectBisercs: oOydeHre rmepcoHana 6e30macHoCTy Tpyaa’?

4. TpeOoBaHusI K paOOTHUKAM, BBITIOJTHSIOIIM CBapOUYHBIC PAOOTHI.

5. YUto 00s13aH ienaTh CBAPIIUK MPHU BBIITOJIHEHUH CBAPOUHBIX paboT?

6. HazoBuTe OCHOBHBIE TpeOOBaHMs MO OXpaHE TPyJa IMOCIe OKOHYAHHS CBa-
POYHBIX padoT.

7. Y10 HE0OXOIUMO JIeJaTh P BO3HUKHOBEHUHU aBAPUITHOMN CUTyaluu?

8. Ilepeuncimnre ocHoBHbIe CU13 cBapuuka.
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4. TPOU3BOJACTBEHHAS BE3OITACHOCTD

4.1. JIEKTPOBE3OITACHOCTbD

4.1.1. TexHu4ecKHe CpPeACTBA 3aAIHUTHI OT MOPAKEHUS
JIEKTPUYECKUM TOKOM

DneKTpoOe30MaCHOCTh - CUCTEMAa OPTraHU3alMOHHBIX U TEXHUUYECKUX Me-
POTIPUSITHI U CPENICTB, 00ECTICUNBAIOIIMX 3AIIUTY JIIOAEH OT BPEIHOrO U Olac-
HOTO BO3JICUCTBUSA DJIEKTPUUYECKOTO TOKA, DJIEKTPUUYECKOW AYTH, BJIEKTpOMar-
HUTHOTO NoJig U cratudyeckoro anekrpuyectsa (I'OCT 12.1.019- 2009 [25]).

DIEKTPOTpaBMa - TpaBMa, BbI3BAHHASL BO3/ICUCTBUEM BJIEKTPUUECKOTO TO-
Ka WJIA DJIEKTPUUECKOMN YT H.

DJIEKTPUYECKOE 3aMBIKAHHE HAa KOPIYC - CIYYalHOE BJIEKTPUUYECKOE CO-
€MHECHUE TOKOBEIYIIEH YacTH C META/UVIMYECKUMHU HETOKOBEAYIUMH YaCTsIMU
AIIEKTPOYCTAHOBKHU.

DJEKTPUYECKOE 3aMBIKAHUE HA 3€MIIIO - CIY4YalHOE 3JIEKTPUYECKOE CO-
€UHEHHE TOKOBEIYIIEH YacTH HEMOCPEICTBEHHO C 3€MJIC MJIM HETOKOBEAY-
IMMH POBOJAIIUMHU KOHCTPYKIUSIMH WA MPEAMETAMH, HE U30JIMPOBAHHBIMHU
OT 3EMJIH.

OCHOBHBIMU MPUYMHAMU TOPAKEHUS IIEKTPUUECKUM TOKOM SIBJISIFOTCS
BO3JICHCTBHUE AIIEKTPUUECKOTO TOKA, MMPOXOJIAIIETO B CBAPOYHOM 1IE€TH, CONPU-
KOCHOBEHHUE C OTKPBITHIMUA TOKOBEIYITUMHU YacCTSIMH U MPOBOJIaMH (CIydaitHoe,
HE BBI3BAHHOE MPOU3BOICTBEHHONW HEOOXOAMMOCTHIO, WJIW BCJIEACTBUE OIIHU-
O00YHOU MoAauYM HANPSDKEHHS BO BPEMsI PEMOHTOB U OCMOTPOB); IIPUKOCHOBE-
HUE€ K TOKOBEAYILUM YaCTSIM, U30JISIIUS KOTOPBIX MOBPEXKIEHA, KACAHUE TOKO-
BEIYLIMX 4YacTeld uepe3 MPEAMETbl C HU3KHMM COMNPOTHUBJICHUEM H3OJSLNH,
MPUKOCHOBEHUE K METAJUIMYECKUM YacTsIM O0OpYJOBaHUS, CIIy4yalHO OKa3aB-
IIUMCSI TIOJ] HalpspKeHUEM (B Pe3yJbTaTe OTCYTCTBUSI WJIM TMOBPEXKICHUS 3a-
IIUTHBIX YCTPOWCTB), CONMPUKOCHOBEHHE CO CTPOUTEIbHBIMHU JECTASIMU KOH-
CTPYKIIUM, CIIy4aliHO OKA3aBIIMMUCS T10] HAPSDKECHUEM, U JIP.

OnacHOCTh NOPAKEHUS FTEKTPUUECKUM TOKOM CO3[al0T UCTOYHUKH CBa-
POYHOrO TOKA, 3JIEKTPUUYECKUN NPUBOJ (BKIIOUYAS ITyCKOPETYIUPYIOUIYIO arma-
paTypy), 3JIEKTpOOOOPYJAOBaHHE IOABEMHO-TPAHCIIOPTHBIX YCTPOWCTB, 3JIEK-
TpU(UIIMPOBAHHBIA  TPAHCIOPT, BBICOKOYACTOTHBIE W  OCBETHUTEIHHBIC
YCTAHOBKH, DJICKTPUUECKUE PYUHBIC MAIITUHBI U T. 1.

JleficTBuE AJEKTPUYECKOIO0 TOKAa Ha OPraHu3M 4YeJIOBEKa MOXKET BbI3BATh
pPa3JIMYHbIC DJICKTPUUYECKUE TPaBMbI (JIEKTPUUECKUN OXKOT, METaJIU3AIUIO
KOKHU, SJICKTPUUECKUM 3HAK) U DJICKTPUUECKUH yaap.

AnexmpudecKuil 0%#co2 MOXKET MPUUUHUTH JIEKTpUUecKas ayra (IyroBou
05KOT') WJIM KOHTAKT C TOKOBEAYIIIEW YacThIO (TOKOBBIM 03KOT) 3a cUeT mpeoodpa-
30BaHUS SHEPTUHU PIEKTPUUYECKOT0 TOKA B TEIJIOBYIO.
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Memannuzayusa Kodxcu TPOUCXOOUT B PE3YIbTATE MEXAHHUYECKOTO M XH-
MHUYECKOT0 BO3JIEHCTBUSI TOKA, KOrJa MapooOpa3Hble WM paciulaBIeHHbIE Me-
TaJUIMYECKUE YACTHUIIBI POHUKAIOT BrIyOb KOXKU M MOPAKEHHBIA YYaCTOK MpPH-
oOpeTaeT KECTKYIO MOBEPXHOCTbD.

Dnexkmpuueckuil 3HaK - CIEACTBUE TEIIOBOIO BO3JEUCTBHS MPU MPOTEKA-
HUU TOKA OTHOCUTEJIBHO OOJIBIION BEIMYMHBI YEPE3 MATYIO ITOBEPXHOCTh C OT-
HOCHUTEJIbHO OOJBIIMM comnpoTuBiieHreM npu Temmeparype 50-115° C u xopo-
IIEM KOHTAKTE, B PE3YyJbTaTE YEro BO3HUKAIOT 3aIEKIINECS WU O0YTIMBIINECS
YYaCTKH KOXKH JIMOO MPHUITyXJIOCTh €€, a TaKKe OTIEeYaTOK OT MPUKOCHOBEHUS
TOKOBEYIIEH YaCTH.

Onexkmpuueckuil yoap TPUBOIUT K BO3OYXKICHHUIO KUBBIX TKaHEW Opra-
HU3Ma U CONMPOBOXKAAETCA HEMPOHU3BOJIbHBIMU CYIOPOKHBIMU COKPAILICHUSIMU
MBIIIL PY MPOXOKACHUHU Yepe3 TEJIO YEJIOBEKA SJIEKTPUUECKOr0 TOKA.

Anexmpoogmanvomus TPUBOJUT K BOCHAJICHUIO HAPYXHBIX 000JI0UYEK
rjia3, BO3HUKAIOUIEMY B PE3yJIbTaTe BO3ACHCTBUSA MOUIHOTO MOTOKA yJabTpadu-
OJIETOBBIX JIy4€H DIIEKTPUYECKON TyTH.

DJEKTPUYECKHI TOK BO3JIEUCTBYET HA HEPBHYIO CUCTEMY. Takoe BO3AeH-
CTBUE BBIPAKACTCA OYEHb PE3KO, TaK KaK MPU MNPOXOKICHUU Yepe3 OpraHu3M
ANEKTPUYECKUN TOK ITOPAKAET OIPOMHOE KOJIMYECTBO YyBCTBUTEIIBHBIX HEPBOB.
Cy1iecTBEHHOE BIIMSIHUE OKAa3bIBAET ACHCTBUE 3JIEKTPUYECKOIO0 TOKA HA CKe-
JIETHYI0 MYCKYJaTypy, BbI3bIBasi CyJI0pOry, U OCOOCHHO Ha CEpJILlE, BBI3bIBas
GubprIIIALKIO ero (OTAENIbHbIE HEKOOPIUHUPOBAHHBIE «IIOJIEPTUBAHUS» BOJIO-
KOH cepJieuyHoi MblIiibl). [Ipu 3ToM HacocHass PyHKIMA cep/ilia MpeKpaliaeTcs
Y MOXXET HACTYIIUTh CMEPTb.

[TpuuuHO¥ cMepTH, KpoMe PUOPHIIIAIMN, MOKET ObITh OCTAHOBKA JIbIXa-
HUSI WJIH OXKOT.

CreneHp TAKECTH MOPAKEHHS YEIIOBEKA AIEKTPUUECKUM TOKOM 3aBUCUT
OoT clenyromux (akTOpOB: COMPOTUBICHUS Tea, BEIUYUHBI, JIITUTEIBHOCTH
JENCTBUS, pOJia U YaCTOThI TOKA; IMyTH TOKA B OPraHU3ME, COCTOSIHUSI OPTaHM3-
Ma U YCJIIOBUU BHEIIHEN CPEJIBL.

JInst ycTpaHeHUs: BO3MOXKHOTO TMOPAKEHHS MEepCoHaNa 3JIEKTPUYECKUM
TOKOM BCE€ 3JIEKTPOCBapOYHbIE Pa0OTHI JOJIKHBI BBIMOJIHATHCS TOJBKO MpPH
HAJIMYUM WHAUBUIYAIbHBIX W TPYIIOBBIX CPEJICTB 3allUThI, CIIOCOOHBIX
IIPEAOTBPATUTh OTPULIATEIILHOE BO3JACHCTBUE 3JIEKTPUUYECKOTO TOKa Ha Opra-
HU3M. Bce cpencTBa 3aluThl MOKHO pa3efiuTh Ha TPU TUIA: M30JIMPYIOLIUE,
OrpakJaroII1e U BCIIOMOTaTEbHbIE.

Hszonupyrowue cpedcmea NPEAOTBPAILIAIOT MPOXOKICHHUE IIEKTPUUECTBA
yepe3 OpraHu3M 4esioBeKa Ja)xe MpU HEMOCPEICTBEHHOM KOHTAKTE C TOKOBE-
Aylield ToBepXHOCThI0. OHU B CBOIO OuYepelb MOpa3AeistoTCsl Ha OCHOBHBIE U
AonoiHUTenbHbIe. OCHOBHBIE H30JIMPYIOIINE CPEACTBA CIIOCOOHBI UIMTEIHLHOE
BpeMS BBIJIEPKUBATh pabouee HANpsHKEHUE 3JIEKTPOYCTAHOBKH, IMOATOMY UMHU
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pa3peliaeTcss KacarbCsl TOKOBEIYIIUX YaCTEW, HAXOMSAUIUXCS MOJ HaIpsKEHU-
eM. K TakuMm cpenctBaM OTHOCATCS: AUAJIEKTPUYECKUE PE3MHOBBIE MEPUYATKH,
MHCTPYMEHT C W30JMPOBAHHBIMU PYKOSATKAMH M TOKOWCKATeIsIMH. JlOmomHU-
TEJIbHBIE M30JUPYIONIME CPEACTBA 00JIaal0T HEJOCTATOYHOM SJIEKTPUUYECKOU
IIPOYHOCTBIO U IOITOMY HE MOTYT CaMOCTOATENIBHO 3alIUTUTHh YEJIOBEKA OT
HarpskeHus: TOkoM. K TakuMm cpeacTBaM OTHOCATCS: PE3HMHOBasi 00yBb, KOBPH-
KM Y M30JIUPYIOLIME MOJCTaBKU. Pe3nHOBYI0 00yBb M KOBPUKH KaK JOMIOJHH-
TEJIbHBIE CPEJICTBA 3AIUTHI MPUMEHSIOT MPU OINEPALUAX, BHIIOIHAEMBIX C IO-
MOIIBIO  OCHOBHBIX  3alIUTHBIX  cpeacTB. Cienyer MOMHUTh,  4YTO
JOTIOJIHUTENBHBIE CPEICTBA JOJKHBI IPUMEHSTHCA B KOMIUIEKTE C OCHOBHBIMH,
camu 1o cebe OHU He CITOCOOHBI 3aIUTUTh YEJIOBEKA OT DJIEKTPUUECTBA.

Oepadicoarowue cpedcmea 3allUTHl TPEIHA3HAYEHBI: JUISI BPEMEHHOTO
OrpaXkJI€HUsI TOKOBEIYIIMX YacTe (BPEMEHHbIE NEPEHOCHBIE OrpaKICHUS-
LIUTHI, OTPAXKACHUA-KIETKH, U30JIUPYIONIME HAKIAJKU, U30JUPYIOIMIME KOJIIa-
KM); JUISl IPEyNpexKACHUS OMMOOYHBIX Oomnepanuii (mpeaynpeauTe/bHbie Tia-
KaThbl); JJIs BDEMEHHOI'O 3a3€MJICHHSI OTKJIIOUEHHBIX TOKOBEAYILIUX YacTel C 1e-
JIbI0 YCTPAHEHHUs OMACHOCTH MOPaKEHHUsS pabOTaIOIMMX TOKOM MPHU CIy4yaiHOM
MOSIBJICHUU HAIPSHKEHUS (BPEMEHHBIE 3aIIUTHBIEC 3a3EMIICHHUS ).

Bcnomocamenvhvie cpedcmea 3amuThl TIpeAHA3HAYEHBI ISl WHIUBHUIY-
TBHOM 3aIIUTHI PAOOTAIOIIETO OT CBETOBBIX, TEIJIOBBIX U MEXAaHUYECKHX BO3-
NeUCTBUM (3aIUTHBIC OYKH, CIICIIUAJIbHBIC PYKABUIIbI U T. II).

K TexHnuecknM cpencTBaM 3alMThl OTHOCAT 3auumuoe 3azemienue, 3a-
wumHoe 3anynieHue U 3auumnoe omkaioyeHue EKTPOCBAPOYHBIX YCTAHOBOK H
MIOCTOB, Majoe HamnpsbkeHue meHee 42 B (Hampumep, 711 NEPEHOCHBIX CBe-
TWIBHUKOB HampsbkeHue nutaHus — 12 B), nBoiHas M307s0Us, KOHTPOIb U
pohUIIaKTHKA U30JISIIAH.

3awumnoe 3azemnenue - IPEIHAMEPEHHOE 3JIEKTPUYECKOE COEAMHEHUE C
3eMJIEN MJIM €€ DKBUBAJIEHTOM METAJUIMYECKMX HETOKOBEMYLIMX YACTEW, KOTO-
pbIE MOTYT OKa3aThbCs MOJ HanpspkeHueM. Ha3HaueHne 3almuTHOTO 3a3eMIIEHHUS
- YCTPaHEHUE ONACHOCTH IMOPAXKEHHUS DJIEKTPUUECKUM TOKOM NPHU MOSBIECHUN
HaIpPSDKEHUS HA KOHCTPYKTUBHBIX YACTSIX JIEKTPOOOOPYIOBaHUS, TO €CTh MPHU
3aMbIKaHUM Ha Kopnyc. [IpuHIMN NENCTBUA 3alIUTHOTO 3a3€MJICHUS — CHUKE-
HUE 10 0€30MMaCHBIX 3HAYCHUIN HAMPSIKCHUN MPUKOCHOBEHMS U 11ara, 00yclIoB-
JIEHHBIX 3aMbIKaHHeM (pa3bl Ha Kopiyc. O0JacTe NPUMEHEHUS 3aIUTHOIO 3a-
3eMJIeHHsI - TpexdasHble TPEeXIMPOBOAHBIE ceTu HampsbkeHuem go 1000 B c
U30J1upoBaHHOM HeuTpanbio. Ha (puc. 4.1) mpencraBiieHa NpUHLMIHATIbHAS
CXEMa 3allIUTHOTO 3a3€MJIEHUS B CETH C U30JIMPOBAHHON HEUTPAJIBIO.

Paznuyaror 3a3eMIMTENN UCKYCCTBEHHBIE, MPEAHA3HAYEHHBIE HCKIIIOYH-
TEJIbHO I UEJEN 3a3€MJICHUSI, U €CTECTBEHHBIE - HAXOIAIIMECS B 3EMJIE Me-
TAJUTMYECKUE TTPEIMETHI.
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B kadecTBe MCKYCCTBEHHBIX 3a3eMIIMTENIC MPUMEHSIOT OOBIYHO BEpPTH-
KaJbHbIE U TOPU3OHTAIBHBIEC JJIEKTPOJBbl. B KauecTBe BEPTUKAIBHBIX JJIEKTPO-
JIOB UCIIOJIB3YIOT CTAIbHBIE TPYOBI TMaMETPOM 3-5 CM U YIJIOBYIO CTajlb pa3Me-

poMm 40x40 no 60x60 MM anuHOW 2,5-3 M, CTaJIbHBIE NPYTKU IHAMETPOM
10-12 mm.

A
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Puc. 4.1. IIpyHuOMnuaJbHasA cXeMa 3aIUMTHOI0 323eMJICHUS B CeTH
€ U30JIMPOBAHHOI HENTPAJIbIO:
1 —3a3emyieHHOE 000pyAOBaHNE; 2 — 3236 MITUTENb 3AIUTHOTO 3a3E€MJICHUS

JInst CBS3M BEPTUKAIBHBIX 3JIEKTPOJOB U B KAYECTBE CAMOCTOSITEIBLHOIO
TOPU30HTAJILHOTO 3JIEKTPO/Ia UCHOJIb3YIOT MOJOCOBYIO CTAllb CEUCHUEM HE Me-
Hee 4x12 MM WM cTanb Kpyriioro CE4eHus: IMaMeTpoM HE MeHee 6 MM.

B kadecTBe €CTECTBEHHBIX 3a3€MJIUTENIC MPUMEHSIOT MPOJIOKEHHBIE B
3eMJIe METANTMYECKHE TPYObl, 3a HUCKIIOUYCHHEM TPYyOOIpPOBOJIOB TOPIOYUX
KUJKOCTEH, TOPIOYUX WM B3PHIBOOMACHBIX Ta30B, a TaKXke TPyOOIpPOBOJIOB,
MTOKPBITHIX U30JISIIUCH JIJIs 3aIIUThI OT KOPPO3UH.

3awummnoe 3anyneHue - MPETHAMEPEHHOE DJIEKTPUUECKOE COEOUHEHHE C
HYJIEBBIM 3aIUTHBIM MPOBOJHUKOM METALTMYECKUX HETOKOBEIYIIMX YaCTei,
KOTOpbIE MOTYT OKa3aThesl Mo HampspkeHueM (puc. 4.2). Haznauenue 3amur-
HOT'O 3aHYJICHUS - AHAJOTMYHO C HAa3HAYEHHEM 3allUTHOTO 3azemiieHusd. O0-
JIaCTh MPUMEHEHHUS 3aIIUTHOTO 3aHYJCHUsS - TpeX(asHbIe YeTHIPEXMPOBOIHBIC
cetu ¢ HampspkenneM 10 1000 B ¢ rimyxo3aszemsieHHOW HeWTpanbro. Ha
(puc. 4.2) npencraBieHa NPUHITUITHATIbHAS CXEMa 3al[UTHOTO 3aHYJICHUS B CETU
C TJIyX03a3€MJICHHOW HEUTPAJIBIO.
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Puc. 4.2. lIpyHuunuajdbHas cxeMa 3a1IUTHOI0 3aHYJICHUSA
B CeTH C 323eMJICHHO HENTPaJIbIO0

[TpuHIMT neHCTBUS 3aHYJICHUS - TpeBpalieHue mpodost 2 Ha Kopiyc / B
onHO(a3HOE KOPOTKOE 3aMbIKaHUE (TO €CTh 3aMbIKaHHE MEXKTY (pa3HBIM U HY-
JIEBBIM MPOBOJAMH) C IEIbI0 CO3JaHusl OOJBIIIOT0 TOKA, CIOCOOHOTO olecrie-
YUTh cpabaThIBaHWE 3alTUTHI U, TEM CAMbIM, aBTOMATHYECKH OTKIIOYHUTH I10-
BPSKJICHHYIO YCTAHOBKY OT IMHUTAIOMIEH ceTH. B kadecTBe 3allMTHI B 3aHYJICHUH
MPUMEHSIOTCS TUTABKHUE MPEIOXPAHUTEIM MM aBTOMATHYECKHE BBIKIIFOYATEIH,
yCTaHaBJIMBaEMbIC IePe] MOTPEOMTENAMU SHEPTHH JIJIs 3allUThl OT TOKOB KO-
poTkoro 3ambikaHus. CKOPOCTh OTKIIIOYCHHUS TMOBPEKJICHHONW YCTaHOBKH, a
UMEHHO BpEMs C MOMEHTA TIOSIBJICHHS HAIPSDKCHHS HAa KOpIyce JO MOMEHTA
OTKJIFOUCHHUS YCTAaHOBKU OT MUTAIOIICH 3JIEKTpOCETH, periiaMmenTupyercs «IIpa-

BUJIAMU YCTPOMCTBA JIEKTPOYCTAHOBOK» M MpeJicTaBleHa B Ta0m. 4.1.
Tabnuua 4.1
Hauo6oab1ee AOIMMYCTUMO€C BPpEMS 3aIMUTHOI0 aBTOMATHYECCKOI'0 OTK/JIIOYCHUSA

Homunanbnoe daznoe nanpspkenne Uy, B Bpewms oTknrouenus, ¢
127 0,8
220 0,4
380 0,2
bonee 380 0,1

3awumnoe omxnroueHue - OBICTPOJICUCTBYIONIAS 3alluTa, 00eCIeUYnBar0-
1jasi aBTOMaTUYECKOE OTKIIFOYEHHUE 3JIEKTPOYCTAHOBKU IMPU BO3HUKHOBEHUHU B
Hell omacHOCTU nopaxeHus: TOkoM (puc. 4.3). OCHOBHBIMHU YacTsIMU yCTpPOU-
cTBa 3amMTHOrO oTKItoYeHUs: (Y30) sBISIOTCSA NPUOOP 3aIIUTHOTO OTKIIHOYE-
HUS U AaBTOMATUYECKUN OTKIIFOYATENb.
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Puc. 4.3. Cxema nmoaK/JII0YeHUA YeThIPeXNnoJ0CHOro Y30 1S 3alMThI
Tpex(a3HOH cXeMbl

[IprGop 3aIMTHOTO OTKJIIOUCHHS - COBOKYITHOCTH OTACIBHBIX 3JIEMCH-
TOB, KOTOPBIC PEarupyrT Ha M3MEHEHHE KaKoro-Inbo mapamerpa 3JICKTpude-
CKOM CETH W JAK0T CUTHAJI HAa OTKJIIOYEHHUE aBTOMATHYECKOTO BBIKIIFOYATEJIS.
Takoil COBOKYITHOCTBIO 3JIEMEHTOB SIBJISIETCSI JaTYUK - YCTPOWCTBO, BOCIIPUHHU-
MaroIee M3MEHEHHE TapaMeTpa W mpeolOpasyroliee ero B COOTBETCTBYIOIIUM
CUTHaJ.

ABTOMAaTHYECKUN BBIKIIOYATENb - YCTPOUCTBO, CIYKAIIEEe JJIs1 BBIKIIFOYE-
HUSI U OTKIIFOUCHUS IIETIeH, HaXOaAmuXcs Mo Harpy3kou. [Ipu mpoboe dhazHo-
ro MpoBOJia Ha 3aIUIIAEMbIA KOPIYC OH JIOJDKEH OTKJIIOYATh LIEMb aBTOMATH-
YECKH TPH TOCTYTUICHUH CUTHAJIa OT IPHUOOpa 3aITUTHOTO OTKIFOUSHHS.

4.1.2. MepsbI o0ecriedeHU 3JIEKTP00E30MaCHOCTH

VYcnoBust Oe3omacHoi padoTel cBapiuka uznoxensl B 'OCT 12.3.003-86
[10], a Takxke B «IIpaBuiiax yCTpOMCTBa 3JIEKTPOYCTAHOBOK». B HUX yka3bIBa-
I0TCSI TPEOOBaHUSI K MPOU3BOJCTBEHHBIM MOMEUIEHUSIM, K OpraHu3aluu pado-
YUX MECT, K pa3MELIECHUIO U MOJKIIOYEHUI0 HCTOYHUKOB, 8 TAK)KE K IIEPCOHAILY.
B cootBercTBHM ¢ «lIpaBriiaMu TEXHUYECKOW SKCILTyaTallMU 3JICKTPOYCTaHO-
BOK TMOTpeOuTeNnei» cBapmuku oTHOCATCsA K rpymie Il mo amexTpobe3omacHo-
CTH TIEpCOHAJIa, OOCITYKHUBAIOIIETO SJEKTPOyCcTaHOBKHU. st nwry ¢ rpymmoi 11
00s13aTeIbHBI JIEMEHTAPHOE TEXHUYECKOE 3HAKOMCTBO C 3JIEKTPOYCTaHOBKAMH,
OTUETIMBOE MPEJICTABIIEHHE 00 OMACHOCTH 3JIEKTPUYECKOrO0 TOKA, 3HAHHUE OC-
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HOBHBIX MEpP MPEIOCTOPOKHOCTHU MpHU padoTe, MPAKTUUECKUE HABBIKM OKa3aHUs
[IEPBOM ITOMOIIU [TOCTPAJABIINM.

K paboram mo skcmiiyarauud U OOCITYKMBAaHUIO MCTOYHMKOB CBapIIMK
JOIYCKAeTCsl MOCJIe NHCTPYKTaKa Ha KOHKPETHOM O0OpYIOBaHUU U IPOBEPKU
3HaHWl. PaboThl, CBsI3aHHBIE C TOJKIIOYEHHEM U PEMOHTOM HCTOYHHKOB,
CBapIIMKY 3aMpPELIEHbl. DTUM 3aHUMAETCS SJIEKTPOMOHTEP ¢ OoJiee Boicokoi 111
IPYIION N0 3JEKTPOOE30NaCHOCTH.

OnHOM M3 MPUYMH DJIEKTPOTPABMATHU3MA IIPU CBAPKE SBISAETCS MOPaXKe-
HUE CBapIIMKa BBICOKMM BXOJHBIM HAIIPSHKEHUEM CETU. B 4acTHOCTH, BBICOKHM
IOTEHIAAJI MOYKET IOSBUTHCA HAa METAUIMYECKOM KOXKYXE WIM B CBAPOYHOU
LENU MPU NOBPEKIACHUN U30JSLMHA BXOJHOU 1ienu. B 3ToM ciydae npu onHO-
BPEMEHHOM KaCaHWU 3E€MJIM U KOXKyXa TEJIO CBAPIIMKA OKAKETCS BKIFOYEHHBIM
B LIENb C BBICOKOM Pa3HOCTBIO IIOTEHUUAIOB. Takyr CUTyaluio IOJDKHO
MPEAOTBPATUTH 3ALIUTHOE 3a3eMJIEHHE. BHEITHUI 3alIUTHBIN IPOBOJI COCIUHSI-
€T KOXYX C 3eMJIel, MO3ATOMY Pa3HOCTh MOTEHIMAJIOB MEXJYy HUMH OJIM3KA K
HYJIIO JJaXe MPU ONMKUCAHHOW aBapuiiHOM cuTyanuu. O0s3aTeIbHO TAKXKE 3a3€M-
JICHHE 3aXKMMa CBApOYHOM LIENH, COCIAWHEHHOTO CO CBAaPUBAEMBIM H3JICIIHEM.
He nomyckaercs nocnenoBaTeabHOE BKIIOYEHUE B 3AIIUTHBIN IIPOBOJ KOXKYXOB
HECKOJIBKMX MCTOYHUKOB. Henomyctnmo ncenonp30BaHne CBapOYHOIO IIPOBOAA,
MOJK/IIOYaEMOI0 K U3JICJINI0, B KAYECTBE 3aLUTHOIO, TAK e, KaK U UCIO0JIb30-
BaHHE JIJIS 3a3€MJICHUSI METAJUIOKOHCTPYKIIMH 3JaHU U TpyOOIIPOBOIOB.

MHorxa BMECTO 3a36MJICHUS UCIIOIB3YETCs 3aIUTHOE 3aHYJIEHUE, TO €CTh
COEIMHEHHE KOXYyXa C HYJEBbIM IMPOBOJAOM NuTarouieil tpexdaszHoi ceru. B
TOM cllydyae MpU MONaJaHUHM BBICOKOI'O HAMpSHKEHUS Ha KOXyX oOpasyercs
Henb KOPOTKOTO 3aMbIKaHUs «(]a3a-KoKyX-HyJI€BOW MPOBOJ», UTO MPUBOAUT K
cpabaThIBaHUIO 3alIUTHI U OTKJIFOUEHUIO UCTOYHHUKA OT CETH.

B mponecce skcrmyaTtalind HCHPAaBHOIO MCTOYHHMKA BO3MOXKHO MOpaXKe-
HUE CBapllMKa HU3KUM (CBAPOUYHBIM) HAIPSKEHUEM, TUIUYHO MOPAKEHUE
HaINPsHKEHUEM XO0JI0CTOTO XO/1a.

CnenuanbHble MEPBI IPUHUMAKOTCSA IIPU DKCIUTYaTAllMM HCTOYHHUKA B Cpe-
JaX C IOBBIIIEHHONW ONACHOCTBIO MOPAXKEHUS DIEKTPUUYECKUM TOKOM. Takumu
CUMTAIOT MECTA: CBIPHIE, B YACTHOCTHU IIpU padOTEe Ha OTKPBHITOM BO3AYyXE, I/E
BEPOSITHO BBINAJICHHE aTMOC(HEPHBIX OCAJKOB; BIIAXKHBIEC, I'7le OTHOCUTENIbHAs
BJIA)KHOCTh JUJIMTEIIBHOE BpeMms IpeBblmaet 75 %; ropsuyue, rAe NOT U BIaxX-
HOCTb CHWXXAIOT KaK CONPOTHUBIICHUME KOXM CBaplIvKa, TaK U U30JUPYIOLIUE
CBOMCTBA CBAPOYHBIX IMPUHAJICKHOCTEN; CTECHEHHBIE, ITIOCKOJIbKY M3-3a Orpa-
HUYEHHOW CBOOOJbI IBMXKEHHS CBAPIIMK MOXET KacaThCsl TOKOBEIYIIUX JETa-
JIeW HE3aIlUIIEHHBIMU YYaCTKAMU Teja, HAIlpUMED, IPU CBApKE BHYTPU METaJl-
JIMYECKUX COCYOB. Y TaKMX UCTOUYHUKOB, KAK OTMEUEHO paHee, OTPAaHUYUBAIOT
HaIIPSKEHUE XOJIOCTOTO XOJa, WA UX KOMIUIEKTYIOT CIIEHUAJIbHBIMU yCTPOU-
CTBAMM CHM)KECHUS HAIIPSDKEHMS XOJIOCTOTO X04a. JTO AaeT IpaBoO HA MapKUPO-
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BaHHE MCTOYHHMKA CUMBOJIOM S (safety - 6e3omacHO). CpaBHUTEIBHO BBICOKOE
HaIPSDKEHUE XO0JI0CTOro xoha 10 141 B MCTOYHMKOB 11 MEXaHU3UPOBAHHOU
CBApKHU MO OKOHYaHUU CBAPKHU JOJDKHO aBTOMAaTHYECKH cHUMathes. [Ipu mnasz-
MEHHOHM pe3Ke JOIyCKaeTcs emie 0osee BBICOKOE HaNpsDKEHHUE: MPU PYUHOU
peske no 180 B, mpu nonyaBromatuueckou - 10 300 B, mpu aBTOMaTH4ECKOU -
no 500 B. Ho 310 paspenieHre COmpoBOXKIAETCS JTOMOJIHUTEIbHBIMUA OTPAHHU-
YEHUSMU - OTKJIFOUCHUE UCTOYHUKA IIPU CHATOM IUIa3MOTPOHE, HEBO3MOXKHOCTh
KacaHus COIUIa B IIPOLECCE PE3KH, YMEHBIICHUE HAIPsDKEHUs Huxke 68 B mo
OKOHYaHHH Mpolecca u T. 1.

TokoBenymuye 4acTu 3JEKTPOIOAEPKATENEN NOKHBI UMETh HAJCKHYIO
M30JSLMI0 COMPOTUBIEHUEM HE MeHee 5 MOM 1 npenoTBpalieHus: uX Ciy-
YallHOT'O0 HEMOCPEICTBEHHOTO KOHTAKTa CO CBAPUBAEMBIM U3JIEJIUEM WM pyKa-
MU cBapuiuka. M30Jisiius pyKosITKH JOJIKHA BBIACPKUBATh 0€3 Mpo0O0si UCIbI-
tarenbHoe HanpsbkeHue 1500 B yactoroit 50 'y B Teuenue 1 MuH.

JI1s1 3a4MCTKY IIBOB U yAQJICHUS IIUIaKa MPUMEHSIOT MPOBOJIOYHBIC IIET-
KM - pY4YHBbIE U C DJEKTponpuBoaoM. [l MmojBOJIa TOKa K CBApOYHOM 1yTe
JOJKEH TPUMEHSTHCS CICIUANbHBIA CBAPOYHBIA THOKHI MPOBOJ (Kabenb) C
PE3MHOBOM H30JIAIMEH M B PE3WHOBOM 000JIOUKE, CEUCHHE KOTOPOTO JIOHKHO
COOTBETCTBOBAaTh MAaKCUMAJIbHOMY CBAPOYHOMY TOKY. 3alperiaeTcs MpUMEHe-
HUE MPOBOJIOB B M30JSLIUU WM B 000J0YKE U3 MOJMMEPHBIX MAaTEpUAJIOB, pac-
MIPOCTPAHSIONINX TOPEHHE.

DnexkTpoaoepKarelib CHa0XalT TMOKUM H30JMPOBAHHBIM PE3UHOBBIM
MPOBOJIOM, CIUJIETEHHBIM M3 OOJIBIIIOTO YHUCIa OTOMXOKEHHBIX U OOJYKEHHBIX
MeIHBIX MpoBoJIoK auameTtpoM 0,18...0,2 mm. [IpumensaTs npoBoa AIWHON 00-
nee 30 M HerenecooOpa3HO BCIIEACTBUE 3HAYUTEIHHOTO MAJACHUS HAMPSKEHUS
B CBapo4HOU menu. Bce paboThl MO yCTaHOBKE, PEMOHTY W HAOMIOJCHUIO 32
ANEKTPOCBAPOYHBIMU aMlapaTamMu JIOJHKEH BBIMOJHIATH JIEKTPOMOHTEP, UMeE-
IOIIUIN KBATM(UKAIIMOHHYIO TPYIITY 1O 3JIEKTPOOE30MaCHOCTU HE HUXKE TPETh-
eit. [logkiroyaTh 37E€KTPOCBAPOUHBIN anmapaT K ICTOYHUKY MUTaHUs, 3aMECHSITh
MPEOXPAHUTENN U MPOU3BOJIUTh PEMOHT 3JIEKTPOCBAPOYHOM YCTAaHOBKH CBap-
MKy 3amnperiaercs. Bece anexkTpocBapouHoe 00OpyAOBaHUE JOJKHO OBITh B
3alMIIEHHOM HCIOJHEHUH, a BPAIAIONIMECs YacTH CBAPOYHBIX T'€HEPATOPOB
HEe0O0XoauMo 000pymoBaTh OorpaxacHusMu. Opranbl yNpaBlIeHUS SIEKTPOCBA-
POYHBIMHU armmapataMu (pyOHIILHUKH, MAKETHBIC BBIKIIOYATEH, KHOMKH, ITyC-
KaTeld W Jpyrve) MOJDKHBI MMETh HAJIeKHBIE (PUKCATOPBI WM OTPaXIACHUS,
peIoTBpalIAIOIMe MX CaMOIPOU3BOJIBHOE WJIM CIydyailHOE BKIIIOYEHHE (OT-
KitoueHue). s npucoeuHeHus 3a3eMIIIONIero MPoBoJia Ha KOPITyCe SJIeK-
TPOCBAPOUYHOTO amnmnapara, B JOCTYITHOM MecTe, HEOOXOAMMO YCTaHOBUTH OOJIT
auamMeTpoMm 5...8 MM, M CHaOAUTH €ro Haamuchlo: «3emusi». Ham knemmamu
CBAPOYHBIX TPAaHC(HPOPMATOPOB JOJKHBI ObITH KO3BIPHKU U HaJNucH: «Bbicokas
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ctopoHa» u «Hwuzkas crtopona». Cxema MpaBUIBHOTO MOJKIIOUEHUS CBApOU-
HBIX TpaHC(OPMATOPOB K CETU MPHUBE/ICHA HA puc. 4.4.
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Puc. 4.4. [IpaBuiibHOE NOAK/IIOYEHHE K CETH CBAPOYHOIr0 000PyI0BAHMS:
1 - HyJIeBOM MPOBOJ; 2 - 3a3eMJISIOIIHKN O0IT; 3 - MATAOIINH IIJIAHTOBBIN 3-X KMIIHHBIH
MPOBOJI; 4 -3a3€MIISIIOIIAS KUJIa; 5 - IIUIAHTOBBIN OJTHOKHIIBHBIN TPOBOJ;
6 - DIIEKTPOIOACPIKATENb; / - CBApHUBaeMoe U3jeine; § — pyOuIbHUK;
9 - cBapOYHBINA TpaHchopMaTop

JIns 3aIuThL OT IIepexo/ia TOKa BBICOKOTO HANPSKEHUS HA HU3KYIO CTO-
POHY HY>KHO 3a3€MJISITh U BTOPUUHYIO OOMOTKY CBapOYHOTO TpaHchopMaropa.

Heo6xonumo npuHUMaTh MEphl MPOTUB MOBPEKICHUS U30JISIMUA HA TPO-
BoJIax (Kalessix) U UCKIII0YaTh UX COMPUKOCHOBEHUE C BOJOM, MACiIoM, CTajlb-
HBIMU KaHaTaMu, IIUIAHTaMU C TOPIOYMMHU TrazaMU U TOPSYUMH TPYyOOIpoBoia-
Mu. [IpuMeHeHne 3JIEKTpPOCBApOYHBIX MPOBOAOB C MOBPEKICHHOW OIUIETKOM
WA U30JIMen 3anpemaercs. Ecin HeT BO3MOYKHOCTH 3aMEHUTH MTOBPEXKICH-
HBII TPOBOJI, TO HEOOXOIUMO 3aKJIIOUYHUTH €T0 B PE3MHOBBIN IIJIAHT.

JInvHa TPOBOJIOB MEXKy NMUTAIOLICH CEThIO U IEPEABUKHBIMU CBapOU-
HBIMM anmnapatamMy He JOJDKHA MpeBblath 10 M, mpuyeM mpoBoja CIeAyeT 3a-
HIMIIATH OT MEXaHUYECKOTO MOBPEKICHUS.

J{ns moaBOa TOKA OT MCTOYHHUKA CBAPOYHOT'O TOKA K 3JIEKTPOI0IepKaTe-
JII0 YCTAHOBKU PYYHOM JIYyrOoBOM CBapku (Pe3KU, HAIUIABKHU) WU K JTyTOBOM
MJIA3MEHHOW TOPEJIKE MPSMOTro JICMCTBUSI YCTAHOBKHU IJIa3MEHHOM pe3KH (cBap-
KH) JTOJDKCH IPUMEHSATHCS CBAPOYHBIN THOKUN MPOBOJ] C PE3UHOBOU H3O0JISIIIUECH
U B pPE3MHOBON o0osiouke. [IpumeHenne mpoBoAOB ¢ M30JIAIKEH UK B 000J104-
K€ W3 MOJIMATUJICHA U JIPYTUMX MOJMMEPHBIX MATEPUAIOB, PACIIPOCTPAHSIIOIINAX
rOpeHue, HE JOMYCKAaEeTCS.

DJIEKTPUYECKUE MPOBOJAKH YCTAHOBOK M ammnaparoB, MPeaHA3HAYECHHBIX
JUIsL TYTOBOM CBapKH OTBETCTBEHHBIX KOHCTPYKIMM: CYJIOBBIX CEKIUM, HECY-
IMX KOHCTPYKIHH 3JJaHUsI, MOCTOB, JIETATEJbHBIX AMIapaToB, MOJABUKHOTO CO-
CTaBa EJIE3HBIX JOPOT U APYTUX CPEACTB IEPEIABUKEHUSA, COCYIOB, KOTJIOB U
TpyOOIpOBOIOB Ha gaBieHue Gomee 5 MIIa (50 krc/cm®), TpyGOIPOBOLOB IS
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TOKCUYHBIX BEIIECTB U IMPOUYETO — JOKHBI OBITh BBIMOJHEHBI MPOBOJAAMU C
MEIHBIMH KHJIAMH.

DIIeKTPOCBAPOYHBIA anmapaT HEOOXOIUMO PEeryJIIpHO, HE peXxe OIHOTO
pasa B MecsIIl, IPOBEPSATH HA:

- OTCYTCTBUE 3aMbIKaHUS HA KOPITYC;

- IIEJIOCTHOCTh 3a3EMJISIFOIIETO MPOBO/IA;

- UCIPABHOCTh U3OJISIIIUU MUTAIOIIUX MPOBOJOB (COMPOTUBICHUE U30JISI-
IIUM JOJDKHO COCTaBJIATh HE MeHee 0,5 MOwm);

- OTCYTCTBHUE OTOJICHHBIX TOKOBEAYIIIUX YaCTEH;

- OTCYTCTBHE 3aMBbIKaHUS MEXJIy OOMOTKaMH BBICOKOTO W HHM3KOTO
HaIPSHKCHHUS.

[Ipu mopaxeHuu IEKTPUIECKOM TOKOM HEOOXOUMO:

¢ CPOYHO OTKJIIOYUTH TOK OJIMDKAMIIIMM BBIKIIOUYATENIEM FUIM OTACIIHUTH I10-
CTpaJIaBIIEr0 OT TOKOBEAYIIUX YACTEH, UCIOJb3ysl CyXHUe MOAPYUYHBIC Ma-
Tepuaibl (IIECT, JOCKY U APYroe), MOCe Yero MoJIOKUTh €ro Ha TeIUIyIo
MOJACTHUJIKY U TI0 BO3MOXXHOCTH COTPETh;

e HEMEJJICHHO BbI3BaTh MEAUIIMHCKYIO MOMOIIb, YUYUTHIBAS, YTO MPOMEIJIC-
HUE CBBIIIE 5 - 6 MUH MOXET MPUBECTU K HEMOMPABUMBIM MOCJICICTBUSIM;

e TIpu 0ECCO3HATEILHOM COCTOSIHUH MTOCTPAJABIIETO CIEAYET OCBOOOUTH OT
CTECHSIIOIIECH Ok Ibl, OUUCTUTH POT OT MOCTOPOHHUX MPEIMETOB (BKJIIO-
yasi CheMHbIE€ 3yOHbIC MPOTE3bl), MPUHATH MEPHI MIPOTUB 3aMajaHuUs SI3bIKa
U HEMEJJIEHHO MPUCTYNUTh K UCKYCCTBEHHOMY JIbIXaHUIO, TIPOAOJIKAS €T
710 IPUOBITHS Bpaya UM BOCCTAHOBJICHUS HOPMAJIBHOTO JbIXaHMUS,

4.1.3. D1eKTpP00€30NacCHOCTH NIPU PYYHOI IYyroBOil CBapKe

DJIEKTPOCBAPOYHBIE YCTAHOBKU ¢ MCTOYHMKAMHU MOCTOSIHHOTO WJIM Tepe-
MEHHOTO CBAapOYHOTO TOKa, MpeaHa3HAYEHHBIC ISl CBAPKHM B 0COOO OMACHBIX
YCJIOBUSX (BHYTPU METAJUIMYECKUX €MKOCTEH, B KOJIOJIAX, TYHHENSIX, B KOT-
Jax, OTCeKax CyJOB U T. I.) WU JJIsi padOThl B MOMEMICHUAX C MOBBIIIEHHOU
OTIACHOCTHIO U 0CO0O OIMACHBIX, JOJDKHBI UMETh YCTPOMCTBA aBTOMATUYECKOTO
OTKJIFOUECHUST HAIPSDKEHUST XOJIOCTOTO X0J1a MPU Pa3pbIiB€ CBAPOUYHON LEMH WU
€ro orpaHuyeHus 10 6€30macHOro B JaHHBIX YCIOBHIX 3Ha4YeHUS (puc. 4.5).

PaboThI B TaKKX YCIOBUSIX CBAPIIMK JIOKEH BBITIOJIHATH MO KOHTPOJIEM
IBYX HAOJFOAAIOMNX, OJMH U3 KOTOPBIX JOKEH uMeTh rpymmy Il mo amekTpo-
Oe3omacHocTH. HaGmromaromnme JODKHBI HaXOIUTHCS CHAPY>KH M KOHTPOJIUPO-
BaTh O€30macHoOe NnpoBeaeHue padbot crapiiukoMm. Ha cBapiiyke 10JKEH ObITh
MPEAOXPAHUTEIIHHBIN MOSIC C KAHATOM, KOHEIl KOTOPOTO JOJIKEH HaXOIUTHCS Y
HaOJTFO JAFOIIETO.

3ampeniaeTcs MPOU3BOJUTH CBAPOYHBIE PA0OTHI HA 3aKPBITHIX COCYHaX,
HaXOIAIIUXCS MOJT TaBICHUEM (TPYOOIPOBOIbI, KOTJIbI, OALIOHKI U T. 11.), M CO-
cydax, COAEpXallUuX BOCIUIAMEHSIOIIMECS WM B3PBIBOOIMACHBIE BEIIECTBA.
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Taxoke 3anperaercs 3JIeKTpOCcBapKa U pe3ka 6ouek, 0aKoB, IUCTEPH, pe3epBya-
POB U IPYTHX EMKOCTEMN HU3-II0J FTOPIOYUX U JETKOBOCILIAMEHSFOIIMNXCS KHUIKO-
cTel U ra30B 0€3 MpeBaApUTEIIHLHOMN TIATEILHONW OYHMCTKH, MPOMApUBAHUS THX
€MKOCTEN W yJaJICHHUs] U3 HUX ra30B BEHTWIMpOBaHHWEM. Hal nmepeHOCHBIMU U
MEPEIBMKHBIMU 3JIEKTPOCBAPOYHBIMU YCTAHOBKAMM, HAXOASIIAMHUCI HA OT-
KPBITOM BO3]1yX€, JOJKHBI ObITh COOPYKEHBI HABECHI U3 HECTOPAEMbIX MaTEepU-
aJIOB ISl 3aIUThI paboYero Mecta CBapUIMKa U 3JEKTPOCBAPOUYHOIO 000PYI0-
BaHUS OT aTMOC(EPHBIX OCAIKOB.
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Puc. 4.5. Iloak/roueHue OrpaHUYUTEIA HANPSKEHUS X0JI0CTOI0 X04a:
1 - 070K orpaHuyuTeNs; 2 - CBAPOUYHbIN Kaleb; 3 - HaNpsKEeHUe NpU 3aKUTaHUU TyTH;
4 - oOpaTHbIN NPOBOA

Ok

brnaromapss orpaHMYWTENIO MPU pa3pbiBE CBAPOYHOW IENMH (HAIPUMED,
IpU 3aMEHE OJJIEKTPOJa) Ha DIEKTPOJOACpKATeNh TMOJaeTcss 0Oe30macHoe
Hanpsikenue 12 B.

[Ipucoennuenne CBApOYHOTO KaOENs OCYIIECTBIISIETCS Yepe3 Crelralb-
HbIE yCTpoicTBa (puc. 4.6).

Puc. 4.6. IlpucoenuHeHue cCBaApOYHOro KabdeJs:
[ -ompeccoBka; 2 - malka Ha CBapke; 3 - CIelu-
anpHble 3axuMbl. MydrTbhl: 4 — Hepa3beMHas;
5 — pazbemHas; 6 - TOKOMOABOASAIINE 3a)KUMBI IS
NPUCOEANMHEHHS] 0OpPaTHOTO IPOBOA
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Hagecobl nomyckaercst He COOpY»KaTh, €CIU JIEKTPOOOOPYAOBaHUE K-
TPOCBAPOUYHON YCTAHOBKM HMMEET OOOJOYKH CO CTEMEHbIO 3aIUThl, COOTBET-
CTBYIOIIEH YCIOBHUSIM padOThl B HAPYKHBIX YCTAHOBKAaX, U BO BpPEMS JTOXIS U
CHEeromaja 3JICKTPOCBApOYHBIC pabOTHI OYIyT MpEeKpaIaThCs.

[IpucoeanHeHnEe K CETU U OTCOEAUHEHUE OT CETU UCTOUYHUKOB CBAPOYHO-
ro TOKa W HaOJIOJCHUE 3a UX HMCIPABHBIM COCTOSIHUEM MPU SKCILTyaTalluu
JIOJKEH BBITIOJIHATh 3JIEKTPOTEXHUYECKUM TEPCOHAN MPEANPUATHS, TJI€ YUC-
JIUTCSL JTaHHAsl CBApOYHAasi yCTAaHOBKA, C TPYIIION MO 3JIEKTPOOE30MaCHOCTH HE
ke III, a Takke 2JIEeKTPOCBAPIIUK, €CIIM OH IMPOIIe]T O0y4eHHEe U cIall dK3a-
MEH Ha MojiydeHue yaoctoBepenus Ha rpymiy Il mo anekTpobde3onacHOCTH.

M3mepeHre CONPOTHUBIIEHUS H3OJALMU AJIEKTPOCBAPOUYHBIX YCTAaHOBOK
POU3BOAMUTCS MOCTE JIUTEIBHOTO MepephiBa B X padboTe, Mociie NepecTaHOB-
K1 000pyZ0BaHUs1, HO HE PEXe OJTHOTO pa3a B IIECTh MECSIIEB.

OTBETCTBEHHOCTh 32 IKCILTyaTallMi0 CBAPOYHOTO 00OpYAOBaHUS, BBINOJI-
HEHME TpaduKa TEXHUUECKOTO 00CTYKMBaHUS U PEMOHTa, O€3011aCHOE BEJICHUE
CBApOYHBIX pabOT ONPENENAIOTCS JOKHOCTHBIMU HHCTPYKIIUSIMU U YTBEPK1a-
eTcs pykoBoaurenem npeanpusatud. [Ipy Hanuuuyn Ha npeanpusTUu JTOJIKHO-
CTH TJIABHOTO CBAapIIMKa WJIM TJIABHOIO MEXAHWKA JAaHHAs OTBETCTBEHHOCTH
BO3JIAraeTCsl Ha HUX. DJIEKTPOCBAPOUHOE 000PYAOBAHUE 3aKPEIUIIETCS 3a AJICK-
TPOCBAPUIMKOM IIOJ POCIIUCH.

4.1.4. TpeOoBaHus 3JIEKTPO0E30IIACHOCTH K 000PY/10BAHUIO

DJIEKTPOCBAPOYHBIE YCTAHOBKH TMPEACTABISIOT COOON COBOKYIHOCTH
(YHKITMOHATIBLHO CBSI3aHHBIX MEXKy COOOM CIeIMaIbHbIX 3JEKTPOCBAPOUHBIX U
001I1ero Ha3HAYCHUSI PJICKTPOTEXHUUYECKUX U MEXaHUYECKUX DJIEMEHTOB, a TaK-
Ke KaOEIbHBIX JTUHUHN, SJIEKTPOMPOBOIOK, TOKOMPOBOAOB ISl BHEIITHUX COEJIH-
HEHUH 3TUX AJIEMEHTOB. Bce ycTpoiCcTBa, UCMOIBb3yEMbIE ISl 3JIEKTPOCBAPOY-
HBIX YCTaHOBOK, JOJDKHBI OBITh HM3TOTOBJIEHBI COTJIACHO YTBEPKIECHHOW B
YCTAHOBJIEHHOM TMOPSJKE TEXHUYECKOW JIOKYMEHTAallUM W COOTBETCTBOBATh
JEUCTBYIOIIUM CTaHIAPTaM.

O06opyi0BaHUE AJIEKTPOCBAPOUHBIX YCTAHOBOK JIOJKHO UMETh HCIIOJHE-
HHE, COOTBETCTBYIOIIEE YCIOBUSIM OKpYXaromieh cpenbl. KoHCTpyKuus u pac-
MOJIOKEHNE ITOTO O0OPYOBAHUS, OTPAKACHUN W OJOKHPOBOK JOHKHBI HE JO-
MMyCKaTh BO3MOKHOCTH €r0 MEXaHUYECKOTO MOBPEKIACHUS, 4 TAKIKE CITyYaUHbBIX
MMPUKOCHOBEHUM K BPAIIAIOIIMMCS WA HAXOMSIIMMCS IOl HANPSIKCHUEM 4Ya-
cTtaM. VckmroueHue NOMmycKaeTcss sl 3JEKTPOAOAEpKATENEH YCTAHOBOK pPyd-
HOM JIyrOBOW CBApKH, PE3KU M HAIUIABKH, & TAKXKeE Ui MYHIAIITYKOB, TOPEJIOK
U1 JyTOBOM CBapKu W APYTUX J€Tajed, HaXOIAIIMXCS IOJI CBapOYHBIM
HarnpspkeHreM. PasmernieHue oOOpyaoBaHUS 3JIEKTPOCBAPOYHBIX YCTAaHOBOK,
€ro y3JIOB 1 MEXaHU3MOB, a TAK’KE€ OPraHOB YIIPABIICHUS JOJDKHO 00eCIeunBaTh
CBOOOHBIN, yI0OHBIN U O€30MacHbIi 1ocTyn K HUM. KpoMe Toro, pacnosoxe-
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HUE OPraHoOB YIPaBIEHUS JIOJHKHO O0eCreyruBaTh BO3MOXKHOCTh OBICTPOTO OT-
KITFOUEHUS 000pYOBaHUS U OCTAHOBKU BCEX €r0 MEXaHU3MOB.

B kauecTBe UCTOYHUKOB CBAPOYHOTO TOKA JOJKHBI TPUMEHSITHCS TOJIBKO
CHEIHUAIBHO JIsl ATOr0 MpeHa3HAYCHHBIE M yIOBIETBOPSIONINE TPEOOBAHUAM
JEUCTBYIOIIMX CTAHIAPTOB CBAPOYHBIE TpaHC(OpPMATOPHI WU Mpeodpa3zoBaTe-
JU CTAaTUYECKUE, WJIM JBUraTENIb-TeHEPATOPHBIE C JJICKTPOABUTATEISIMU HIIH
JIBUTaTeJIIMU BHYTPEHHErO cropanus. [lutanue cBapoyHOIl Ayru AeKTpoILIa-
KOBOM BaHHBbl U KOHTAaKTHOW CBApPKHU HEIOCPEICTBEHHO OT CWJIOBOM, OCBETHU-
TEJILHOW MJIA KOHTAKTHOM 3JIEKTPUUYECKON CETH HE JOIYCKAETCA.

CxeMa BKJIIOUECHHSI HECKOJIbKUX MCTOYHMKOB CBApPOYHOTO TOKA IpH pabdo-
T€ MX Ha OJIHY CBAPOYHYIO YTy, JJIEKTPOLUIAKOBYIO BaHHY WJIM COMPOTHUBIIE-
HUE KOHTAaKTHOM CBAapKU JOJDKHA HMCKIIOYaTh BO3MOXHOCTh BO3HHKHOBEHUS
MEXTy M3ACIHEM U DJICKTPOJOM HAIpPSIKEHUsI, TPEBBIIIAIONIET0 HauOOoJbIee
HaIpsHKEHUE X0JIOCTOTO X0/ OJTHOTO U3 UCTOUYHUKOB CBAPOYHOTO TOKA.

DneKTpUYecKkas Harpy3ka HECKOJIbKMX OJHO(Aa3HBIX HCTOYHUKOB CBa-
POYHOr0O TOKa JOJDKHA MO BO3MOXKHOCTH PABHOMEPHO PACHPEACISITECI MEXKITY
dazamu TpexdazHoil ceTH.

HanpsoxkeHue mepBUYHON LENMU SJIEKTPOCBAPOYHOM YCTAHOBKHU JOJIKHO
ObITh He BhIE 660 B, 5Ta 1enb M0KHA COAEPKaTh KOMMYTAIMOHHBIN (OT-
KJIFOYAIOIIN) M 3alIUTHBIMA 3JEKTpUUYecKue amnmaparsl (ammapar). CBapouHbIe
LETH HE JIOJIKHBI UMETh JIEKTPUYECKUX COCAMHEHUM C LETSIMU, TPUCOETUHSIE-
MBIMH K CETH (B TOM YHCJIE€ C MUTAEMbIMH OT CETH OOMOTKaMU BO30OYXKICHUSI
reHepaTopoB peoOdpa3oBareneil).

DIEKTPOCBAPOYHBIE YCTAHOBKU C MHOTOIOCTOBBIM MCTOYHUKOM CBapOU-
HOTO TOKa JOJDKHBI HMMETh YCTPOMCTBO (ABTOMATUYECKHI BBIKIIIOYATEND,
MPEIOXPAHUTENM) AJISl 3AMIUTHl HICTOYHUKA OT MEPErPY3KH, a TAKIKE KOMMYTa-
LIMOHHBIA U 3aIIUTHBIN 3JEKTPUUECKUE anmnapaThl (anmnapar) Ha KaXKJI0M JTMHUH,
OTXOJIAIIEH K CBAPOYHOMY TIOCTY.

st ompenesieHUs 3HaYCHUSI CBAPOYHOT'O TOKA AJIEKTPOCBAPOYHAS YCTa-
HOBKa JOJDKHA UMETh U3MEPUTEIbHBINA MPUOOP. DIEKTPOCBAPOYHAS YCTAHOBKA
C OJJHOTIOCTOBBIM UCTOUYHHKOM CBAPOYHOTO TOKA MOXET HE UMETh U3MEPUTEIIb-
HOTO MpUOOpa MPH HATMYHUK B UICTOUYHUKE CBAPOYHOTO TOKA IIKAIBI HA PETYIIA-
TOpE TOKA.

[lepeHOCHBIE U TIEPEABUKHBIE BJIEKTPOCBAPOUYHBIE YCTAHOBKHU (KpOME aB-
TOHOMHBIX) CIEYET MPUCOCAUHATH K JIEKTPUUYECKUM CETSIM HEMOCPEICTBEHHO
kabeneM win kabenaeM depes Tposuie. J[JIMHa TPOJUICMHBIX MPOBOJHUKOB HE
HOPMUPYETCS, UX CEUCHHUE JOJDKHO OBITh BHIOPAHO C YYETOM MOITHOCTU UCTOY-
HUKa CBApPOYHOTO TOKA.

[IpucoenHeHne NEPEHOCHOM WM TMEPEABUKHON DIEKTPOCBAPOYHOU
YCTAHOBKU HEMOCPEACTBEHHO K CTAllMOHAPHOW 3JIEKTPUUYECKOU CETH JIOJKHO
OCYILIECTBIISITHCSI C UCIOJIb30BAaHUEM KOMMYTAIIMOHHOTO W 3allIMTHOTO arapa-
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TOB (ammapara) ¢ pa3beMHbBIMU WM pa300pHBIMU KOHTAKTHBIMU COEIUHEHUS-
Mu. O0s13aTenbHO HANM4Yue OJOKUPOBKH, UCKIIOYAOUIEH BO3MOXKHOCTh Pa3Mbl-
KaHUs U 3aMBbIKAHUSl 3TUX COECIUHEHUH, MPUCOEANHEHUS (OTCOEIUHEHHUS) KU
KaOelIbHON JTMHUM (MIPOBOJIOB) PU BKIOYEHHOM IOJIOKEHUH KOMMYTAIIUOHHO-
ro anmnapata. KaOenbHas JIMHUS IEPBUYHON LIENU NEPEHOCHOM (TepeIBUKHON)
AJIIEKTPOCBAPOYHON YCTAHOBKHA OT KOMMYTAIIMOHHOTO ammapaTa J0 UCTOYHHKA
CBApOYHOI'0 TOKA JOJIKHA BBINOJHATHCS MEPEHOCHBIM T'MOKUM IIJIAHTOBBIM Ka-
OeyieM C aJIFOMUHUEBBIMU WJIM MEJIHBIMU KUJIAMH, C U30JSIUUEH U B 000JI0UKe
(L1aHTe) U3 HE PACIPOCTPAHSIONIECH TOPEHHE pe3WHbl Wiau IutactMmaccel. Mc-
TOYHUK CBAPOYHOIO TOKA JOJDKEH pPAcIoJlaraTbCsi HAa TaKOM PACCTOSIHUM OT
KOMMYTAIIMOHHOTO ammnapara, pyu KOTOPOM JIJIMHA COEAMHSIIOIIETO UX THOKOIro
kabens He npesbimaeT]0-15 M.

CBapouHble aBTOMAThI WK MOJyaBTOMAThl ¢ IUCTAHIIMOHHBIM PETYJIHPO-
BaHHEM peKUMa pabOThl UICTOUYHHMKA CBAPOYHOIO TOKA PEKOMEHIYeTCsl 000py-
J0BaTh JBYMSI KOMIUIEKTaMH OPraHOB YHNPABICHUS PEryJIUPYIOUIUMU yCTPOM-
CTBaMU (PYKOSITOK, KHOIIOK M TOMY IOJOOHOIr0), YCTaHABIMBAEMBIX OAUH Y
MCTOYHHMKA CBAPOYHOr'O0 TOKA M BTOPOM HA IMyJIbTE WJIA LIUTE YNPABIICHUS CBa-
POYHBIM aBTOMAaTOM WJIM MOJyaBTOMaToM. /[ BO3MOXHOCTH BBIOOpa BHJA
YIpPaBJIEHUS PETYIATOPOM (MECTHOTO WJIM TUCTAHIMOHHOTO) OJDKEH OBITh yCTa-
HOBJICH MEPEKII0YATENb, CHA0KEHHBI MEXaHUYECKUM 3aMKOM (C KIIFOUOM).

Ecnu nBepu (aBepiibl) mkadoB U KOPIYCOB CBAPOUYHOIO OOOPYAOBAHUS
(MallMH), coiepKAIIMX HEU30JUPOBAHHBIE TOKOBEAYIME YACTH, HAXOAAIIHUECS
nmoJ, HanpspkeHueM Bblle 42 B mepemenHoro wim Beime 110 B mocrostHHOTO
TOKa, HE UMEIOT OJIOKUPOBKHU, 00ECTIEUMBAIOLIEH CHATHE HAMPSIKEHUS MPH UX
OTKpPBIBAaHUU, TO 3TU JIBEPH (ABEPILIbI) JOKHBI OBITH 000PYI0BaHbI 3aMKaMHU CO
CHELUATIbHBIMU KIIFOYaMH.

B 351eKTpOCBapOYHBIX YCTaHOBKAaX KpOME 3a3€MJICHHUS (3aHYJIEHUS) KOp-
MyCOB W JIPYTUX METAIMYECKUX HETOKOBEAYIIMX 4YacTei o00pyaoBaHUsA
JOJIKHO OBITh MPEIyCMOTPEHO 3a3eMJIEHME OJHOr0 M3 3aXXUMOB (BBIBOJOB)
BTOPUYHOW I[I€MM MCTOYHHKOB CBAapOYHOIO TOKA: CBAPOUHBIX TPaHCPOPMATO-
pOB, CTaTUYECKUX IpeoOpaszoBaresieldl U TeX JABUTATENIb-T€HEPATOPHBIX MPE0o-
pa3oBaTelield, y KOTOPbIX 0OMOTKH BO30YKJIE€HUSI T€HEPATOPOB MPUCOETUHSIOT-
Csl K DJIGKTPUYECKOM ceTu 0e3 pa3aesuTeIbHbIX TpaHCc(HOopMaTopoB.

B 351eKTpOCBapOYHBIX YCTAHOBKAX, B KOTOPBIX AYra FOPUT MEXKIY AJIECK-
TPOJIOM M 3JIEKTPOIPOBOJAIINM U3JEIUEM, CIEAYET 3a3eMJIATh (3aHYyJIATh) 3a-
’KUM BTOPUYHOM IIEMU UCTOYHUKA CBAPOYHOTO TOKA, COSAUHSAEMbINA MIPOBOIHU-
KOM (0OpaTHBIM MTPOBOIOM) C U3JICTTUEM.

CBapouHoe 37eKTpoOOOpy0BaHUE AJIA MPUCOCAUHEHUS, 3a3€MIISIOIIETO
(3aHYJISIOIET0) MPOBOJAHKUKA JIOJKHO UMETh OOJT (BUHT, IIMHUIIBKY) U BOKPYT
HEro KOHTAKTHYIO IUIOIIAJKY, PACIOJIOKEHHYIO B JOCTYITHOM MECTE, ¢ HaJIHU-
ceto "3emuis" (unu ¢ ycinoBHbIM 3HaKoM 3azemiieHus no 'OCT 21130-75).
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KoHzeHcaTopsl, UCIIOIB3YEMBIE B 3JIEKTPOCBAPOUYHBIX YCTAaHOBKAaX B IIe-
JSIX HAKOIUJIEHUS DHEPTUU U1l CBAPOYHBIX UMITYJIBCOB, IOJKHBI UMETh YCTPOU-
CTBO ISl aBTOMAaTHYECKON pa3psKU NPH CHATUU 3AIIUTHOTO KOXKyXa WIH MpU
OTKpBIBaHUU ABEpEil mKadoB, B KOTOPHIX YCTAHOBJIEHBI KOHJIEHCATOPHI.

[Ipr BOOAHOM OXJAXIACHHUM 3JIEMEHTOB 3JIEKTPOCBAPOYHBIX YCTAHOBOK
JOJDKHA OBITh MPETyCMOTPEHAa BO3MOXKHOCTh KOHTPOJIS 3a COCTOSIHUEM OXJia-
AKIAONIEH CUCTEMBbl NIPUMEHEHUEM BOPOHOK JJISi CTOKA BOJBI WJIM CTPYMHBIX
perne. B cucremax BOJISHOTO OXJaXJACHUS aBTOMAaTOB (MOJIyaBTOMAaTOB) PEKO-
MEHJIyeTCsl UCIOJIb30BaTh pejie JaBJICHUS, CTPYWHbIC WM TeMIlepaTypbl (ABa
NOCJEAHUX MPUMEHSIOTCS Ha BBIXOJIE BOJBI M3 OXJIAXKIAKOUIMX YCTPOMCTB) C
pabotoit pene Ha curHai. Ecnu mpekpaliieHue MpoToka WM NEperpeB oxJia-
KIArOIIEH BOABI MOXKET MPUBECTH K aBAPUMHOMY MOBPEXKICHUIO 000PYI0Ba-
HUSI, IOJDKHO OBITh 00ECIIEUeHO aBTOMATHUUECKOE OTKIIFOUEHUE YCTAHOBKHU.

B cucremax BOOSAHOTO OXJaXICHHS, B KOTOPBHIX BO3MOXKEH MEPEHOC IO
TpyOONpoOBOJIaM TMOTEHIMANIA, OMACHOrO JJisi OOCIYKHBAIOILIEr0 MepcoHaa,
JIOJDKHBI OBITH TPEAYCMOTPEHBI U30JIMPYIONIHUE IUIaHTU. PacrnosioxkeHue pas3b-
E€MHBIX COCJMHEHUN U IUIAHTOB CUCTEMBbI BOISHOIO OXJIAXKICHUS JOJLKHO HC-
KJIF0YaTh BO3MOXKHOCTH TOMAIaHUs CTPYU BOJBI Ha AJIEKTPOOOOpyAoBaHuE (HC-
TOYHUK CBapOYHOr0 TOKA WM JAPYroe) MpPHU CHATHU WIH TOBPEKICHUU
LIJIAHTOB.

MaimHbl KOHTAaKTHOM CBAPKH METOJOM COIIPOTUBJICHHWS M KOHTAaKTHOM
CBapK{ OIUIABJICHUEM JIOJDKHBI OBITh OOOPYJOBaHbI OTPaKIAIOIIUMU yCTPO-
cTBaMH (IIPeIOXPaHSIIOIIMMH 00CITY>KMBAIOIIMI IEPCOHAIT OT BBIIJIECKOB METalia
Y UCKP U TO3BOJISIFOIIMMHE 0€3011acHO BECTH HAOJIOJCHHE 32 MPOLIECCOM CBApPKH),
a TAK)K€ yCTPOMCTBAMMU ISl HHTCHCUBHOM MECTHOM BBITSKHON BEHTUJISALIAM.

4.1.5.YCTaHOBKH JICKTPUYECKON CBApPKH
(pe3Kku, HANJIABKH) IUIaBJIEHHEM

B 5351eKTpoCcBapOYHBIX YCTaHOBKaxX C MEPEHOCHBIMH U MEPEABUKHBIMU
CBapOUYHbIMU TpaHc(hopMaTOpaMHu OOpATHBIA MPOBOJ JOJKEH OBITH M30JIUPO-
BaHHBIM TakK k€, KaK 1 MPsIMOM MPOBOJ, IPUCOEIUHIEMBIN K JIEKTPOI0ACpKA-
temto. CoelMHEHNE MEXy COOOM OTIEIbHBIX 3JIEMEHTOB, UCIOJIb3YEMbIX B Ka-
4YecTBE OOpaTHOro MPOBOJA, JOHKHO BBINOJHATHCS CBAPKOM WMJIM C MOMOIIBIO
00NTOB, CTPYOITMH, 32)KUMOB.

DIIEKTPOAOAEPKATEIN I PYYHOU yTOBOW CBAPKU U PE3KH METaJINYe-
CKUM U YTOJIbHBIM 3JIEKTPOJIaMU JOJIKHBI YJIOBIETBOPATH TPeOOBaHUSAM JCii-
CTBYIOILIUX CTaHAApPTOB.

HampsixeHnue X010CTOro Xoja MCTOYHHMKA CBapOYHOTO TOKA YCTaHOBOK
IYTOBOM CBapKu MpU HOMUHAIHHOM HAIPSHKEHUU CETH HE JAOJIKHO IMPEBBIIIATh
JUIsl ICTOYHUKOB MEPEMEHHOr0 TOKa MPU PYYHOU M MOJyaBTOMAaTUYECKOU Y-
roBoil ceapke 80 B (melicTBytolliee 3HaUYCHUE), TPU ABTOMATUUYECKOM JyTOBOM
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cBapke 140 B, s MCTOYHUKOB MOCTOSIHHOTO ToKa (cpeanee 3HaueHue) 100 B.
B nenu cBapo4yHOro TOKa reHeparopoB JOMYCKAKTCS KPATKOBPEMEHHBIE MUKH
HaNPsHKEHUS TpU OOpBIBE AYTH JJIUTENBLHOCTHIO He Oosee 0,5 c.

Jl1s1 BO30YK/I€HUS IyTH B YCTaHOBKAaX JAYyTrOBOM CBapKH (pe3ku) 0e3 mpe-
BAPUTEIBHOTO 3aMbIKAHUSI CBAPOYHOM LIETIHM MEXKIY 3JIEKTPOJOM M CBapHUBae-
MBIM U3JICJINEM U MOBBIINICHUSI CTAOUILHOCTU TOPEHUS TYTU JOMYCKAeTCs MpU-
MEHEHHE NMPeoOpa3oBaTeseil MOBBIIEHHON YacTOThI (OCHUIUISITOPOB).

JI71s1 IOBBIIIEHUS] YCTOMYMBOCTH TOPEHUS yTH IEPEMEHHOT0 TOKa JI0MyC-
KaeTcsl IpUMEHEHUE B YCTAHOBKAX JYyrOBOM CBapKH (PEe3KH) UMITYJIbCHBIX TeHe-
pPaToOPOB, PE3KO MOJAHUMAKOIINX HAIPSIKEHUE MEXKIY AJIEKTPOJOM U CBapUBae-
MBIM U3JIETUEM B MOMEHT IMOBTOPHOrO BO30YyXIeHHsSI Ayrd. VMITyabCHBIM
TEHEPATOP HE JIOJHKEH YBEIMYUBATH HAIPSIKEHHE XOJOCTOrO XOJ1a CBAPOYHOIO
TpaHchopmaTopa 6oisiee yeM Ha | B (meiicTBytolee 3HaUYE€HUE).

DneKkTpoABUTaTellb MEPEMEHHOTO0 TOKa MOJBH)KHOW CBAPOYHOW TOJIOBKU
CBApOYHBIX aBTOMATOB U IMOJyaBTOMATOB JIOJKEH MOJy4YaTh MUTAHUE TOJIHKO
yepe3 MOHMXKAIoMUN TpaHchopMaTop cO BTOPUYHOM OOMOTKOMN HampsiKEHUEM
He BbIlie 42 B, 2JIeKTpUYECKH U30JIUPOBAHHON OT MEPBUYHOM 0OMOTKU. OauH
U3 BBIBOJIOB BTOPUYHOM IEMK TAKOT0 TpaHChOopMaTopa JOJDKEH OBITh HATITYXO
3azemiieH. Kopryc siiekTpoaBUraTesnsi JOIMYCKAaeTcs MPU 3TOM HE 3a3€MIISATh.
HoMuHanbHOE HampsiHKEHUE DJIEKTPOABUTATENSL MOCTOSIHHOTO TOKA HE JOJIKHO
npesbimars 110 B.

B cramuoHapHbBIX aBTOMAarax C HEMNOJABHKHOW CBAPOYHOM T'OJIOBKOHU J10-
MyCKaeTCsl MUTAHUE DJIEKTPOABUTATENSI MEPEMEHHOIO TOKA HEMOCPEACTBEHHO
oT cetu HanpspkeHueM 220 munu 380 B u anektpoaBuraresns moCTOSIHHOTO TOKa
oT cetu 220 u 440 B nipu 00s13aTE€IHHOM 3a3€MJICHMH MX KOPIYCOB, KOTOPBIE
JOJKHBI OBITH JJIEKTPUUECKU HU30JMPOBAHBI OT TOKOBEAYIIUX YACTEH, rajbBa-
HUYECKU CBSI3aHHBIX C 3JIEKTPOJIOM.

HanpsixeHnue X010CcTOro xojila UICTOYHUKOB CBapOYHOTO TOKA YCTaHOBOK
MJIa3MEHHOM 00pabOTKKU MPU HOMUHAIBHOM HAIPSHKEHUU CETH HE JOJDKHO Tpe-
BBIIIATh JJIsl YCTAHOBOK aBTOMatuyeckor pe3ku 500 B, aig ycTaHOBOK MOJTyaB-
TOMAaTHYECKOM pe3kn mau HambuieHus 300 B, 11 yCTaHOBOK py4YHOM pE3KH,
cBapku uim Harasku 180 B.

YCTaHOBKH IS aBTOMAaTHUYECKOM IUIA3MEHHOW PE3KU JIOJKHBI HMETH
OJIOKMPOBKY, UCKITIOUAIOIIYIO IITYHTHPOBAHUE 3aMBIKAIONINX KOHTAKTOB B IIECTIH
MUTaHUSI OOMOTKM KOMMYTAIIMOHHOIO arapara 0e3 3JICKTPUYECKOM TYTH.

VYrpasneHue npoueccoM MEXaHU3UPOBAHHOM MIIa3MEHHON Pe3KU JOJHKHO
OBITh AUCTAHIIMOHHBIM. HampsieHnne X010CcToro XoJa Ha JyroBytO TOJOBKY 10
MOSIBJICHHS "NIe)KypHOH'" Myru JOJDKHO MOAABaThCs KOMMYTAIIMOHHBIM arlapa-
TOM Tpu BKJIOueHuH kHomnku "Ilyck", He umeroiel camo0o0kupoBku. KHomka
"ITyck" momxHa OJIOKMPOBATHCS aBTOMATUUYECKHU MOCIE BO3OYXKICHHUS "IEKYP-
HOU" TyTH.
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M cTOYHMKY NUTAaHUSA CBAPOUYHBIM TOKOM AJIEKTPOHHBIX MYIIEK YCTAaHOBOK
AJIEKTPOHHO-Iy4YE€BOM CBAPKU JOJDKHBI MMETh Pa3psAIHUK, YCTaHOBJICHHBIN
MEXKY BBIBOJAOM ITOJIOKUTEIBHOTO IMOJI0CA BBIIPSIMUTENS U €r0 3a3€MJICHHBIM
koprycoMm. Kpome Toro, ass mpeaoTBpaliieHus mpoO0eB U30JALHUM LIEeTIe HU3-
LIEr0 HaIPSUKEHUS YCTAaHOBKM M HM30JISLUH DJIEKTPUYECKOM CETH, K KOTOPOU
YCTaHOBKa TMPUCOEAUHSIETCS, BbI3BAHHBIX HABEICHHBIMH 3apsiiaMH B TEPBUY-
HBIX OOMOTKaXxX MOBBIIIAIOIIMX TPAHCPOPMATOPOB, MEXTY BBIBOJIAMH MEPBUY-
HOI OOMOTKHM M 3€MJIEH TOJKHBI BKJIFOYATHCS KOHJIEHCATOPBI.

DJIEKTPOHHO-JIYYEBBIE YCTAHOBKU JOJKHBI UMETH 3aIIUTY OT PEHTIEHOB-
CKOTO M3JIy4YeHHs, OOECIEeUMBAIONIIYI0 HX TMOJIHYIO paJhallMOHHYI0 Oe3omac-
HOCTh, PU KOTOPOM YPOBEHb M3IMYyUYECHHs] HA pabOUYMX MECTax He JIOJKEH Ipe-
BBIIIATH JIOIIYCKAEMOr0 JEMCTBYIOIIMMU HOpPMAaTUBaMU I JIML, HE
paboTaOMINX C UICTOYHUKAMHU HOHU3UPYIOIINX U3TyUEHUH.

4.2.0pranu3anus pado4ero MecTa CBapImnKa

Csapounwiii nocm 0yzosot ceapku (puc. 4.7) — MecTo Mpou3BOJICTBa CBa-
POYHBIX pabOT — OCHAIAETCS B 3aBUCUMOCTH OT BHJa CBAPOYHBIX PadOT, BHI-
OpaHHOM TEXHOJOTHHU CBApPKU U psifa Apyrux ¢gakrtopos. [lnomans oTaeasHOro
MOMEIICHHS 15 IEKTPOCBAPOUHBIX YCTAHOBOK JOJKHA OBITH He MeHee 10 M7,
MpUYeM IUIOMIAh, CBOOOJHAS OT OOOPYIOBaHHA M MAaTEPHANIOB, JTOJDKHA CO-
CTABJISITH HE MEHee 3 M° Ha KaXKIbIi CBapOYHBIN IOCT.

Puc. 4.7. O01mii B CBAPpOYHOI0 MOCTA
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Ha 3aBojax, kak mpaBuiio, CBapO4HbIE MOCTHI (puc. 4.8) pazMeniaroT B
IIOMELIEHUAX CO CTEHAMM M3 HECropaeMbIX Marepuanos. IIpoxonasl B aTHX 10-
MELICHUIX JOJKHBI ObITh HE MeHee 0,8 M. [lnomaabs OTAeNnbHOrO MOMEIICHUS
JUIS 3JIEKTPOCBAPOYHBIX YCTAHOBOK JOJIKHA OBITH He MeHee 10 M Kaxmas, Tpu-
4YeM IUIONIa/lb, CBOOOJIHAs OT OOOPYIOBaHMS, JOJKHA COCTaBIIATH HE MEHEE
3M” Ha KaXIblil CBAPOUHBIHA 1ocT. KaGUHY OTropakMBAIOT MEPEropoKaMy, a
BXOJl 3aKpbIBAIOT 3aHABECKAMM, NPOIUTAHHBIMUA OTHECTOMKHM COCTaBOM. BBI-
COTa CTEHOK KaOWHBI JOJDKHA ObITh HE MEHee 2 M, 3a30p MEXKIy CTEHKaMu H
mojioM - 50 MM, a Ipu cBapke B cpejie 3aluTHBIX razoB — 300 mm. st npenot-
BpALLEHUS pa3jieTa PacKaJeHHbIX YaCTULl YKa3aHHbIN 3a30p JIOJHKEH OBITh OTrpak-
JIeH CETKOM U3 HEroproyero MaTepuaia ¢ pa3MepoM siueek He 6osee 1x1 mm.

B cnyuae nBukeHus HajJ KaOMHOM MOCTOBOIO KpaHa BepX KaOWHBI J10JI-
’KEH OBITh 3aKPBIT CETKOM ¢ Auelikamu He 6osiee 50x50 mm. BeinonHenue padboT
Ha CBAPOYHBIX I0CTAX IIPU HECUCTEMATUYECKON PYYHOU TYTrOBOW CBAapKe, CBap-
Ke 1oJ (pJIF0OCOM M 3JIEKTPOIIIAKOBOM CBAapKe JOMYCKAETCsl HEMOCPEICTBEHHO B
M0’KapOONACHBIX MOMEIICHUSIX MPU YCIOBUU OTPaKICHHSI MecTa pabOThI LIH-
TaMH WJIM 3aHABECAMHU U3 HECTOPAEMBIX MAaTEpUaJIOB BbICOTOM HE MeHee 1,8 M.

2m

-
|
-

3Mm

¢

Puc. 4.8. Ili1an cxema paGouyero mecrta cBapImmKa:
1 — BerTHIISITIUS, 2 — paboumii cTou; 3 — AWK TS STIEKTPOJIOB; 4 — SIHK /IS JeTa-
nei; 5 — IMANeKTpUYECKU KOBPUK; 6 — rOpenka; 7 — ra3oBblid pyKaB; 8 — CTyJ;
9 — ra30BbIi 6ai0H; /() — ipsiMOit POBO; /] — UCTOYHUK MUTAHUS TYTH;
12 — 3a3emiienue; 13 — oOpaTHBIN NMPOBOA; /4 — SIIMK TSI OTXO/I0B
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[Ipu cBapke rpoOMO3JKUX JeTajeil U KPYMHOrabapUTHBIX CBAapHBIX KOH-
CTPYKLMKA CBAapOYHBIE ITOCTHI PAa3BEPTHIBAIOT OTKPBITO B LEXE, HA MOHTAXHO-
CTPOMTEIHHOM IIJIOIIA/IKe, HA MarucTpajibHOM Tpacce. [Ipu aTom pabouee MecTo
0 BO3MOXHOCTH OTOPAKMBAIOT 3AIIMTHBIMU IIUTAMU WIW IIHPMaMU. JJEK-
TPOCBApPOYHBIC YCTAHOBKU NPU CUCTEMATUUYECKOW CBAapPKE HA HUX U3JICJIUN Mac-
coit 0osnee 20 Kr AOJXKHBI ObITh 000PYIOBaHbI COOTBETCTBYOUIUMHU MOIbEMHO-
TPAHCIIOPTHBIMU YCTPOMUCTBAMHU J1JIsl 00JIETYEHUS YCTAHOBKHU U TPAHCIIOPTUPOB-
KU CBApUBAEMBIX U3JICIIUH.

OcHoBHOE 000PY/IOBAaHHUE CBApPOYHOTO MOCTa COCTOUT U3 UCTOUHMKA IH-
TaHUs JyTY, CBAPOYHBIX IPOBOAOB, AJIEKTPOAOAEPKATEISA U PA3JIUYHBIX IPU-
CIocoOJIeHUH, HEOOXOMUMBIX U 3aKpeIUICHUs CBapuMBaeMbIX neranieid. [lpu
pa3MeIleHUH NMOCTa B KaOMHE YCTaHABIMBAIOT METAJUIMUYECKUN CTOJI C MAcCCHUB-
HOM YYT'YHHOM WJIHM CTaJbHOW KPBIIIKOW IUIOMIAAbI0 B | M’, Ha KOTOpPOU IIPOU3-
BOJSIT CBapOYHbIE pabOThl, © BUHTOBOM CTYyJ C OTKMAHOW cnuHKou. Kabuna
JOJ>KHA UMETh MECTHYIO BBITSIKHYIO BEHTWJIALIMIO M 3a3€MIISIIOIIUA MpoBoA. B
YCIIOBHSIX CTPOUTEIBHO-MOHTAKHOW TUIOMIAJIKK IPU OTCYTCTBUM 3a3EMJISIOIIEH
LIVHBI WM WHOTO 3a3EMJIAIOLIETO YCTPOMCTBA MPUMEHSAKOT UCKYCCTBEHHOE 3a-
3EMJICHHUE.

[TomenieHns, B KOTOPBIX BBINIOJHSIOTCA CBAPOYHBIE U Ia30pe3aTeiibHbIC
paboThI, MOJDKHBI COOPYX AThCA M3 OTHECTOMKOro MaTepuaia, XOpOIIO OCBe-
IATHCSI €CTECTBEHHBIM M UCKYCCTBEHHBIM CBETOM M OOECIEUUBATHCS XOPOIIIEH
oOmieil, a mpu HEOOXOJUMOCTM U MECTHOM BBITSKKOM WJIM TPUTOYHO-
BBITSIKHOW BEHTHJISILIUCH.

B 3uMHee Bpems mpUTOYHAS BEHTWISLMSA JOJDKHA MOAABATH B MOMEIIIE-
HUE MOJOTPETHIN Bo3ayX. HeoOxoaumo, 4ToObI BHITS)KHAS BEHTUIISINS TIPU TY-
roBou ceapke ynansna 1200-2000 M 3arpsi3HEHHOrO BO3/yXa Ha |1 Kr pacxony-
eMBIX DSJEKTPOIOB, a IPH Tra3oBoi cBapke u peske — 1000-5000
3arpsI3HEHHOTO BO3AyXa Ha | M pacxoayeMoro roprodero rasa. Iliomans, 3a-
HEMaeMas OJHHUM CBapOYHBIM MOCTOM, JOJDKHA OBITh He MeHee 4 M°, IHpHHA
MPOXOA0B MEXKAY MOCTAMHM - HE MEHEe 1 M.

B nomelieHusix, re BBIMOJHSIOTCS CBapOUHbIe pabOThI, HE JOJDKHBI Xpa-
HUTBHCS TOprOYHE BerecTBa (OCH3MH, KEPOCUH U Jp.). 3amperniacTcsi CBapuBaTh
W31ENus, HaXOAsIIMeCs O JABICHUEM, a TAKXKE PEMOHTUPOBATh CBAPKOM Ta-
Py H3-TI0J JIETKOBOCIIAMEHSIOIINXCS MaTepHaioB 0e3 MpeBapuTeILHON MPo-
MBIBKM WJIA OYMCTKHU €€. Tapy HM3-MO0J TOPHYUX KUAKOCTEN MPOMBIBAIOT BOI-
HBIM PAcTBOPOM KayCTHUECKOW cojabpl Wiau TpuHaTpuiidocdara, cocymabl
MPOAYBAIOT OCTPHIM MAPOM WM KUIATAT. BMECTO MPOMBIBKM M OYUCTKHU IO-
BPEXKJECHHBIC COCYIbl MOXXHO 3allOJHUTHh OTPAOOTAHHBIM ABTOMOOUWIBHBIM U
TPAKTOPHBIM T'a30M, HE COJIEPKAIIMM KHUCJIOPOJia. ITOT T'a3 BBITECHSET U3 COCY-
71a BO3yX BMECTE C HaXO/SIIMMUCS B HEM MapaMu TOprodero, oiaromaps yuemy
MPEIOTBPAIIACTCS] BO3MOKHOCTD B3pPbIBA IIPU CBAPKE.
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JIst ociiabieHust pe3Koro KOHTpacTa MEXAy SIPKOCTBHIO AYTH U MaJIOH sip-
KOCTBIO TEMHBIX CT€H (KaOWHBI) MOCIEAHUE JOJIKHBI OBbITh OKpAIlIEHbI B CBET-
JbIC TOHA (CEPBIi, TOIYOOH, KENThII) ¢ J0OaBICHUEM B KPACKy OKHCH ITMHKA C
LENbI0 YMEHBIICHUS! OTPAXEHUSI YIbTPadUONIETOBBIX Jy4e Oyrd, MaJaroniux
Ha cTeHbl. [Ipu paboTe BHE KaOWHBI JUIs 3alUTHI 3pEHUST OKPYKAIOIIKNX, pado-
TAIOIIUX CBAPIIMKOB U BCIOMOTATEIIbHBIX Pa00UYMX JOJAKHBI TPUMEHSTHCA Tie-
PEHOCHBIE IIUTHI U IIUPMBI.

JI7s 3a1UThl OT CONPUKOCHOBEHUS C BIIAXXHOM, XOJOAHON 3€MJIEH U CHE-
rOM, a TAaKXK€ C XOJIOJHBIM METAJJIOM IIPU HAPYKHBIX pad0Tax U B MOMEIICHUU
CBapIIMKU JTOJDKHBI 00€CTIeUNBATHCS TEIIBIMU MOJACTUIIKAMHU, MaTaMU, MOJKO-
JIEHHUKaMH U TOJJIOKOTHUKAMU W3 OTHECTOMKHX MAaTE€pHUAJIOB C 3JIACTHYHOU
MTPOCIIONKOM.

[Ipoxoapl MeEXay OJHOMOCTOBBIMHM HMCTOYHUKAMHM CBAapOYHOTO TOKA -
npeodpazoBaTessiMU (CTATUUECKUMU U JIBUTATEIb-T€HEPATOPHBIMHU) YCTAHOBOK
CBapKu (pe3KH, HAIUIaBKH) IUJIABJICHUEM - JIOJDKHBI OBITh IMIMPUHON HE MEHee
0,8 M, MEK1y MHOTOTIOCTOBBIMU - HE MEHee 1,5 M, pacCTOsIHUE OT OJHO- U MHO-
TOMOCTOBBIX UCTOYHUKOB CBAPOYHOI'O TOKA IO CTEHBI JOJIKHO OBITh HE MEHEE
0,5 M. IIpoxoasl Mexay TpyIIaMu CBApOYHBIX TPAHCHOPMATOPOB JOJIKHBI
UMeTh MIMpUHY He MeHee 1 M. Paccrosinne Mexy cBapOYHBIMU TpaHchopma-
TOpaMH, CTOSIIUMH PAOM B OJHOW rpymme, MOJKHO ObiTh He MeHee 0,1 M,
MEX]Ty CBapOUYHBIM TpaHC(HOPMATOPOM U alleTUIICHOBBIM T€HEPATOPOM - HE Me-
Hee 3 M. CBapouHble IPOBOJIA CIAEAYET pacnojaraTb OT TPyOOIPOBOIOB KUCIO-
pona Ha paccTosiHuM He MeHee 0,5 M, a OT TpyOONIPOBOJIOB alleTUJICHA U IPYTHX
TrOpIOYMX ra3oB - HE MeHee 1 M.

Perynarop cBapoOYHOIro TOKa MOXKET YCTAHABIMBATHCA PSIIOM CO CBAPHBIM
TpaHchOpMaTOpOM WM HAJ HUM. YCTaHOBKa CBapOYHOro TpaHchopmartopa
HAJl pETYIATOPOM TOKA HE IOMYCKAECTCA.

[Ipoxoapl ¢ KaXXI0W CTOPOHBI CTEJIa)ka ISl BBIMOJHEHUSI PYYHBIX CBa-
POYHBIX PAaOOT HA KPYIMHBIX ACTAISAX WIM KOHCTPYKIMSIX JTOHKHBI ObITh IIUPHU-
HOI He MeHee | M. CTOJbI JJIsl METKMX CBAPOYHBIX PA0OT MOTYT IPUMBIKATH C
OJIHOM CTOPOHBI HETIOCPEJICTBEHHO K CTEHE KaOWHBI; MPOXO/bI C IPYTUX CTOPOH
CTOJIa JOJKHBI ObITh He MeHee 1 M. Kpome Toro, B CBapoyHON MacTEpCKOMH
JOJKHBI OBITh MPEAYCMOTPEHBI TIPOXO/bI, IMPUHA KOTOPHIX YCTAaHABIMBACTCS
B 3aBUCUMOCTH OT 4YHcCja paboTarouumx, HO HE MeHee 1 M.

[Ipoxoapl C KaXAOM CTOPOHBI YCTAHOBKM AaBTOMATUYECKOW TYTrOBOWM
CBapKH MOJ (PJIFOCOM KPYMHBIX U3JICINNA, a TAK)XKE YCTAHOBOK JYTrOBOM CBApKH B
3alllUTHOM Ta3e, IJIa3MEHHOM, 3JIEKTPOHHO-IYy4Y€BOW CBAPKU U CBAPKU CBETO-
BBIM JIy4OM JIOJKHBI OBITh IIMPUHOM HE MeHee 1,5 M.

[Ipu cBapke B 3alIUTHBIX razax, KpoMe COOJIOJCHUN Mep, OOLUX s
BCEX CIMIOCOOOB CBapKH, HEOOXOIUMO YUUTHIBATh, YTO YTICKHUCIBIN a3 U aproH
B 1,5-2 pasa Tspxenee BO3ayxa. DT Ta3bl MOTYT CKAIUIMBATHCS B HHXKHEW YaCTH
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OTCEKA, MOMEUIEHUS, B CBSI3U C YEM YCTPOMCTBA BBITSHKHOW BEHTWISIUN HYKHO
YCTaHABJIMBATh HE TOJIBKO B 30HE JBIXaHUS CBApIIMKa, HO U B HW)KHEH YaCTH
nomenieHus. BeiOpacsiBaTh BO3AyX HYKHO 3a Tpeiesibl padouux 30H. Momi-
HOCTB BBITSDKHOM BEHTWIAIIMHM Ha | KT HaIUIaBJIEHHOr0 MeTtayuia He meHeel S50 M/

[Ipu cBapke Meau U ee CIUIaBOB, JUIsl YMEHBIIICHHUS! KOJIUYECTBA BPEIHBIX
a’po30JIed M ra3oB, BO BCEX ClIydasX, IJIe 3TO LIeJ1eco00pa3Ho, CBApKy pPEKO-
MEHJIy€TCsl BECTU HEIUIaBAIIMMUCS SIICKTPOIaMHU.

[Ipu 37EKTPOHHO-TY4YEBOM CBapKe OCHOBHAsi OMACHOCTh CBSI3aHA C BO3-
HUKHOBEHHEM PEHTIE€HOBCKOTO M3JIYYEHHUSI MPH TOPMOKEHHUH ITy4YKa DIIEKTPO-
HOB Ha wu3aenuu. OHO BO3HHMKAET MPHU YCKOPSIOIIEM HAIPSKEHUU CBBIIIE
20 xB, HO yCTpO#CTBO Kamep C TOJIIMHON CTEHOK 15-20 MM M mpUMEHEHHE
CBUHIIOBHUCTBIX CTEKOJ B OKHAX HaOJItOaTelNs YCTPaHsIET 3Ty ONMAaCHOCTb.

TexHosiornyeckasi kapra, pazpadbaTbiBacMasi Ha CBapOYHbIC PAOOTHI, BbI-
MOJTHSIEMbIE JIFOOBIMU METOAaMU CBapKH, JOJDKHA COAEpKaTh M yKa3aHUs MEp
[0 OXpaHe TPy/Aa, KOTOPbIE YUUTHIBAIOT OOIIECOI03HbIE TOCTAHOBIICHUS U Tpa-
BUJIA, JICUCTBYIOIIME B JAHHON OTPaciiM MPOMBIILICHHOCTH, HEMTOCPEICTBEHHO
IUIsl JAHHOT'O CBAPOYHOTO MPOIIECCa.

[Ipu pabGoTe B TECHBIX, IUIOXO IPOBETPUBAEMBIX MECTaX CBAPIIUKH
JOJKHBI TEPUOANYECKU BBIXOAUTH M3 OTCEKa JJISl OTAbIXa, UX MpeObIBaHUE B
OTCEKE JIOJKHO MOJICTPAXOBBIBATHCS MOIPYUHBIMHU.

B MOHTa)XHBIX YCIOBHUAX II€JI€COO0PA3HO pa3MEIIEHUE CBAPOUYHOro 000-
PYJOBaHUs B KOMIUICKTE, B CIIEIUAIBHBIX KOHTEHHEpaX, PacroI0KeHHBIX OJIu-
e K MECTy MPOU3BOJICTBA pabOT U JIETKO TPAHCIOPTUPYEMBIX KpaHAMH MPU
cMeHe Mecta paboTel. llenecooOpasHa Takke ycTaHOBKAa OOOpyJIOBaHUSA Ha
CTAllMOHAPHBIX FHEPIrOMIOIAKaX C JUCTAHIUOHHBIM YIPABIECHUEM. JTU MEPbI
CHIKAIOT HEMPOU3BOJIUTEIIbHBIE MTOTEPU BPEMEHH Ha PA3JIUYHBIE MMEPEXOJbl U
YMEHBIIAIOT OMaCHOCTh MPOU3BOJICTBEHHOI'O TPABMAaTHU3MA.

[Ipyn MexaHU3UPOBAHHBIX MPOIIECCAX CBAPKHU JOJHKHBI COOJIOATHCS BCE
npaBwiIa, yKkazaHHble paHee. Kpome Toro, Heo0Xo1uMo 00ecieuuTh y100HbIE U
0€30IacHbIC YCIOBUS TPY/la CBAPIIIMKOB.

1. COopKy U CBapKy KpYIMHOTa0ApUTHBIX CEKIIMI CJIEAYET BBIMOJHSITH Ha
CHEIMATN3UPOBAHHBIX MECTaxX, MOCTENSIX, CTEH/axX, MPU STOM JOJDKHBI OBITH
o0ecreueHbl J0CTAaTOYHBIE MPOXOIbI C KAXKIO0W CTOPOHBI KOHCTPYKITUH.

2. Tlpu cBapke 0OBbEMHBIX CEKIIMI Ha BBICOTE HEOOXOMMO YCTpanBaTh Jieca
C PacroJIOKEHNUEM CBapOYHOTO 000pYA0BaHUs BHE pab0YeTro MecTa CBapIIHKa.

3. Bce oGopynoBaHue, KOTOPOE MPU HEUCIIPABHOM COCTOSIHUM MOXKET
OKa3aThCsl MO HAIPSHKEHUEM, JTOKHO MUMETh WHJMBUIYATbHOE 3a3€MJICHHUE C
BBIBOJIOM K OOIIIEMY 3aIlIUTHOMY 3a3eMJICHUIO.

4. Bce cBapouHbIe YCTAaHOBKU JIOJKHBI HAXOJUTHCS TOJ] HAOIIOJICHUEM
HaJjauuKa-MoHTepa. McnpaBmsaTe AeheKThI 3JIEKTPOCBAPOYHOTO 000pYI0Ba-
HUSI UMEET MPaBO TOJIbKO MOHTEP-HATa 4HK.
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5. Ilpu cBapke KpymHOTabapUTHBIX U3IETUM CIeIyeT MPUMEHSTh 3alUTHbIE
HIUTHI-IITUPMBI, OTPAKIAIOIIUE MECTO CBAPKU CO CTOPOHBI OOIIMX MTPOXOIOB.

4.3. IO/KKAPHASA BE3OITACHOCTb

4.3.1. IIpyYMHBI 0KAPOB B CBAPOYHOM IPOM3BOJACTBE

CBapouHbie pabOThI OTHOCSTCS K OJHUM HamOoJiee OMACHBIX MPOLEIYP,
BBITIOJIHAEMBIX HA MPOMBIILJICHHOM WU OBITOBOM OOBEKTE, C TOUKHU 3PEHUS
no>xapHo Oe3zomnacHocTu. [IpUynHBI T0)KAPOB MOYKHO MOAPA3ACIUTH CIIETYIO-
UM 00pa3oM:

a) TEXHUYECKHUE:

e CBapoYHAas AYra;
® [UIaMs Ta30BOM CBAPKH U PE3KHU;
® HCKpbl M YaCTULBI PACIUIABJIEHHOIO METajula, BOZHUKAIOLIWE MPU JIEK-

TPOCBApKE U PE3KE;

e T[OBBIIICHHAs TEMIIEpaTypa CaMHUX HM3JEIUM, TEIUIONepeadya MeTande-

CKHUX KOHCTPYKLHI U yacTell 000py10BaHuUs;

® [poBeJCHUE PabOT B 3aMpenieHHBIX MeCTaxX (METAJTMYECKHE aHTaphbl C

TOPIOYUM YTEIUIUTENEM U T.I1.);

® TEXHUYECKass HEHCIPABHOCTh CBAPOYHOTO OOOPYIOBAHUA U HAPYIICHHE
TpeOOBaHUM NOKApHOU OE30MaCHOCTH IIPU €TI0 PACCTAHOBKE.

0) opraHu3auoOHHBIC:
HEOPEKHOE OTHOIICHUE C OTKPHITHIMA UCTOYHUKAMH OTHS,
HEIMPAaBUJIBHOE XPAHEHUE MTOKAPOONACHBIX BELIECTB;
HEeCcOOII0IeHUE MPaBUJI MOXKApHOU O€30MacHOCTH;
HEYJIOBJIETBOPUTENbHAS MOATOTOBKA 000PYAOBAaHUS U PabOYEro MecTa;
OCTaBJICHHE MECTa MPOMU3BOJICTBA PAaOOT JMIOM, OTBETCTBEHHBIM 32 HX
MPOBEICHUE U BBITIOJHEHUE MPOTUBOIIOXKAPHBIX MEPONPUSATHIA;
® [PUMEHEHHE HEHCIPABHOI'O 3JEKTPOrazocBapOYHOro 00OPYI0BaHUS WU

HEIMPAaBUIBHOE €r0 HCIOJIb30BAHUE;

® MpOBEACHHE IPYrUX paboT, HECOBMECTUMBIX C OTHEBBIMHU.

Ha cTpouTensHbIX MIIOMIAIKaX, KaK U B JJIOOOM IPYrOM MECTE, TOTEHIH-
IbHYIO OMACHOCTh TAKXKE HECET B ce0e HeucIpaBHas dJEKTpUUYEcKash MPOBO/I-
ka. HenpaBuiabHoe oOpallleHHe C aleTUJIEHOBBIMU T€HepaTopamu, KapOujaom
KalbLKs, OalJIOHaMU ISl CKaThIX Ta30B MOKET MOBJIeYb 3a co00i B3phIB. Oco-
OCHHO BHUMATEJIbHO HY>KHO OTHOCHUTHCSI K PEMOHTY Taphl, KOTOpasi UCIOJIb30-
BAJIACh JUISl XPAHEHHS TOPIOYUX KUJIKOCTEN U COCYIOB, HAXOMSIINXCS MO 1aB-
nenueM. [loxxapHas omacHOCTh OTHEBBIX padOT XapaKTepU3yeTCs NOBBIIICHHON
3KUTaTeIbHOM CIIOCOOHOCTBIO MCKP M 3JEKTPUYECKOW JYTH, a TaKXKE CBOMU-
CTBaMHU NpUMEHsieMbIX roprouux ra3zoB (I'T), nerkoBocriaMeHsIOMMUXCS KU-
koctei(JIBXK) u kuciopona.
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TeMmeparypa cBapodHbIX yactui gocturaer 2100 °C, kamenb mpu peske
meramta — 1500 °C, snmextpuueckoit oyry, AyTH OpH cBapke u peske - 4000 °C
(Temmepatypa crimuku 620-640 °C, Tieroueii curapersi - 420-460 °C.)

[IpuBeneM KpaTkue CBEJCHUS O TOPIOYUX raszax.

AueruneH, nponad, OyTaH - roprouue rassl. I[Ipeaensl BocriaMeHsemMo-
CTH B BO3JlyX€ M0 00bEMY: alleTUJIEH - HIKHUH - 2,2 %, BepxHuii - 81 %, npo-
nat - 2 - 9,5%, o6ytan - 1,5 - 8,5%. [IpumeHsieMblie [ ra30BOM CBapKU U PE3KU
KHCIIOPO/I, alETUJIEH U JIPyTHe ra3bl B OOJBIIMHCTBE CIIy4aeB HaXOAATCs B Oai-
noHax. OgHAKO HEPENIKO aleTUJIEH MOJydYaloT U3 KapOuaa KalbliMs Ha MeCTe
IIPOBEJICHUSI OTHEBBIX pPabOT B CIEHHUAIBHBIX AalleTUICHOBBIX TE€HEpaTOpax.
DTOT MpollecC 3HAYUTEIBHO YBEIMYMBAET MOKAPHYIO OMACHOCTh MECT CBAPKH
(pe3ku). [loxkapHass OomacHOCTh AlETUIICHOBBIX T€HEPATOPOB BO3HUKACT IPU
0o0pa3oBaHUM BHYTPHU TE€HEpATOpa alEeTHJIEHO-KUCIOPOJHON WM aleTHIICHO-
BO3JIYIITHOM B3pBIBUATON CMECH, YTEUKH ra3a U3 reHepaTopa B MOMEIIEHUE, 00-
pa30BaHMM B HEM B3pPBIBOONACHOW KOHUEHTpanuu aueruieHa. Ocoboe BHUMa-
HUE HaJ0 00pallaTh Ha COCTOSIHUE BOJSHBIX 3aTBOPOB. DKCIUTyaTalMs reHepa-
TOpOB 0€3 3aJIUTOr0 BOJOH MNPEAOXPAHUTEIBHOTO 3aTBOpa 3alperaeTcs.
Henb3s npuMeHATh MEIHbIE HHCTPYMEHTBI U IIPOBOJIOKY JJISI 3aKPEIJICHUS Ha
HUIINENSAX, a TAKXKE MPU BCKPHITUU 0apabaHOB ¢ KapOUAOM, TaK KaK MPU STOM
MOTYT 0Opa30BBIBATHCSI B3PBIBOOIACHBIE coequHeHus. ClieyeT UCIOIb30BaTh
MHCTPYMEHTHI U MPOBOJIOKY U3 OPOH3BI U APYTUX CIUIABOB C COJIEPKAHUEM Me-
mu "He 0osee 70%. Bce coemuHUTENBHBIE NIIJIAHTYA HA PEIYKTOPE, TOPEIIKE U Te-
HepaTope HEOOXOIMMO 3aKPEIUISTh CIEUUATbHBIMA XOMYTHKAaMH, a HE TIPOBO-
Jokoi. Bo BpeMsi cBapkH HIIaHTHM HEOOXOAUMO MPEAOXPaHATH OT IMOMAaIaHUs
Ha HUX UCKpP M OPBI3T pacIUIaBICHHOTO METAJIA.

Bensun - JIBXX ¢ temneparypoit Benbimku 10 28° C(A-72 TemmepaTypa
Bembimky munyc 27° C, AU — 92 T Be. - munyc 32 °C).

Kepocun — JIBXK ¢ temmnepatypoii Bensimiku 6omee 28°C (KO-20Tser. —
55° C, KO — 25 T Bem. — 40° C).KOHIEHTpaI[MOHHBIE HPeelbl PACIPOCTPaHe-
HUS IUIaMEHM (BOCIIAaMEHEHUs1): napbl OeH3uHa — HkHUM - 0,7%, BepXHUU -
6% ;napsl kepocuHa — 1- 1,3 %.

Kucnopon — OecruBeTHplii ra3 0e3 3amaxa W BKyca, TsDKeJIee BO3AyXa.
Kucnopon He roptoy, HO SIBISIETCSI OCHOBHBIM T'a30M, MOJJIEP>KUBAIOIIUM TrOpe-
HUE BEUIECTB. BBICOKOAKTHBEH, COEAMHSETCSA C OOJIBIIMHCTBOM 3J1eMEHTOB. C
TOPIOYMMH Ta3aMU KHCIOpOJ 00pa3yeT B3pbiBoomacHele cMmecu. [Ipu compu-
KOCHOBEHUHM C3KaTOT0 razo00pa3HOro KMCjIopoda ¢ OPraHM4YeCKMMHU BellleCcTBa-
MU, MacllaM, >KUpaMH, TOPIOYUMU IJIACTMACCaMU MOXET MPOU30MTHU UX BO3-
ropanue. Kucnopona cnocoben o0pa3oBbIBaTh CMECH C TOPIOYUMU ra3amMu WM
napaMy >KMJIKUX TOPIOYMX BEIIECTB, UYTO MOXET MPUBECTH K B3PhIBAM IpHU
HaJIM4YMKU OTKPBITOIO OTHS WM AK€ UCKpBI. Henv3s donyckamv nonaoauusl
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macen (Hcupos) u CONPUKOCHOBEHUS APMAmMypbl KUCIOPOOHBIX OANIOHO8 C NPO-
MACAEHHbIMU MAMEPUAIamu npu ux XpaHeHuu u mpancnopmuposaHuu.

Cmamucmuxa u npumepsblt HOH#CApPOos.

[Ipun npoBeneHUN CBApOYHBIX U JPYTUX OTHEBBIX pabOT B CTpaHE €¥kKe-
roaHo Bo3HukaeT 3700-3800 moxapos (1,5-1,6 % oT ux ob1iero Koauyecrna B
P®), yosiTok nipesbiaet 200 MitH. pyo.

IIpumeps! 110KapoB:

[Tosxkxap Ha nu3eNbHOM 3aeKTpocTaHnusi B nocenke Jlemyrarckuit AO
«Skytaneproy, despans 201 1r. [Ipu npoBeaeHnr cBapOUYHBIX pabOT Tpedyemas
OUYMCTKA MECTa MPOBEJICHUSI OTHEBBIX padoT oT mposnuBa [K He BhINOIHEHA.
Yactb IpOeMOB B MOy HaJl TIOTKaMHU (C MPOJIOKEHHBIMU TaM KaOeJsiMU) OCTaB-
JIEHBI HE 3aKPBITBIMU, TyJa U nonana uckpa. Jluzemnu cropenu. M3 nocenka 3Ba-
kynpoBasn 1 700 gyenoBexk.

[Toxxap Ha Oake - akkymynsitope I'BC Camapckoit TOL. bak I'BC emko-
cteio 6osiee 10000 ToHH ¢ roprouuMm repmetukoM AM-40 ObuT BBIBEJCH B pe-
MOHT CO CJIMBOM T€pMETHKa Jyisl ero 3ameHbl. [Ipu mpoBeaeHUr Ha OJHOM W3
TpyOOIpPOBO/IOB 0aka CBApOYHBIX PabOT OTBEPCTHS, COOOIIAIOIIUECS C E€MKO-
cthio Oaka ['BC, 3akpeiTel He ObutH. Mckpa mpu cBapke TpyOOmpoBoja mormana
Ha OCTAaTKW TOprovYero repMerrka Ha crteHkax Oaka 'BC um 3axrna ero. Jlus
JUKBUJIAIMY TI0Kapa MPpUILIoCchk 3anoiaHuTh 0ak I'BC Bomoii. Bo Bpems 3amo-
HeHMs 0aka BOJIOM, KOTOPOE JJTUIIOCH OoJiee ABYX 4acOB, MOKAPHbBIC MOAaBaIN
BOJly Ha oxJiaxJeHue Oaka. I[lo 3amosiHeHUI0 Oaka BCIUIBIBIIUN T€PMETHK I10-
TYUIUJIU, TIO/IaB TICHY.

[Toxap Ha TOL-11AO «Mocauepro». Ilpu npoBeneHun CBapOYHBIX pa-
00T B XO7Ic PEMOHTA TPaJUPHH OB BHICTaBJICH MOXKAPHBIN MOCT, C TPOKIAIKOM
PYKaBHOW JIMHUU OT MTPOTHBOTOKAPHOTO BOJOTPOBOa. B 00e1eHHBIN nepephIB
MECTO TMPOM3BOJICTBA OTHEBHIX PA0OT OBLIO OCTaBleHO Oe3 KOHTpois. B pe-
3yJbTATE 3aJI€Ta UCKPBI OT CBAPKHU JIEMOHTUPOBAHHBIC MOJUMEPHBIE OPOCUTENH
CrOpeH.

[Toxap Ha 3akaze Anmupanrteiickoi Bephu. OrHeBbie pabOThl ObUIH Op-
raHW30BaHbl HAa BEpXHEW maiy0e cTposierocs kopadiis, B TO BpeMs KakK Ha
HIDKHEN may0e MpOBOAMINCH OKpacOUHbIe paboThl. B pe3ynbpTare moxkapa mo-
by 1Ba Masspa.

4.3.2. OnacHbie GaKkTOpPHI MOKAPA

OnacHpIMH (paKTOpaMH TT0Kapa, BO3ACHCTBYIOIMMH Ha JIIOJICH, SIBIISIOTCS:
® [UIaMs U UCKPBI;
® T[IOBBIIICHHAs TEMIEpaTypa OKPY’KAIOLIEH Cpeabl; TOKCHUYHBIE MPOMYKTHI
TOPEHUS U TEPMHUYECKOTO PA3JIOKEHUS; AbIM;
® [OHWXCHHAs KOHLEHTpALMS KUCIOPOIa.
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K nposiBneHusiM onacHeIX (akTOpoB MoXkapa, BO3AECUCTBYIOLIUX Ha JIFO-

JIeW 1 MaTepUAJIbHBIE [IEHHOCTH, OTHOCATCS:

® OCKOJIKM, YaCTU pa3pyLIMBIINXCS alllaparoB, arperaroB, YCTAaHOBOK, KOH-
CTPYKLUU;

® paJMOAKTUBHBIE U TOKCUYHBIC BELECTBA U MAaTEPUAJIbI, BBILICAIINE U3 pa3-
PYLIEHHBIX alIapaToB U YCTaHOBOK;

® DJICKTPUYECKUU TOK, BO3HUKIIUHN B PE3YJIBTATE BHIHOCA BBICOKOI'O HaIIpsKe-
HUS Ha TOKOIIPOBOAIINE YaCTH KOHCTPYKIMH, aIlllapaToB, arperaros;

e OrHETYIIAIIKE BELIECTBA;

e omnacHble (HaKTOpbI B3pbIBa, MPOUCHIEAIIECTO BCIEACTBUE MOXKapa: yAapHas
BOJIHA, BO ()POHTE KOTOPOM N1aBJICHHE MPEBBIIIAECT JOIMYCTUMOE 3HAYECHUE;
I1aMsi; OOpyIIMBarOUIMECs] KOHCTPYKUUHU, 000pyA0BaHNE, KOMMYHHUKAIUH,
3/IaHUSl U COOPY>KEHMSI M MX pasJieTalolliecs: 4acTu; oOpa3oBaBILIMECs IpU
B3pbIBE M (WJIM) BBIACIUBILNECS U3 MOBPEXKICHHOTO 00OpYAOBAHUS BpE.-
HbI€ BEILIECTBA, COJIEPKAHUE KOTOPBIX B BO3/1yXe paboyeil 30HbI MPEBHIIIAET
IIPEIEIIbHO JIOIYCTUMbIE KOHIICHTPALIUY.

4.3.3. Kateropuu nomMeueHui mo B3pbIBONOKAPHOH
U MOKAPHOI ONMACHOCTH

Knaccudukanus 37aHuil U MOMEIICHUH O B3PBIBOIOXKAPHON W TOXKap-
HOM ONACHOCTH MPUMEHSAETCS JJIsl yCTAaHOBJICHUS] TPEOOBaHUM MOXKapHOU Oe3-
OTNIACHOCTH, HAMPABJICHHBIX Ha MPEIOTBPALICHUE BO3MOKHOCTH BOZHUKHOBECHUS
nokapa ¥ 00ecTHedeHre MPOTUBOMOXKAPHOM 3alUTHI JIOJEH M WMYIIECTBA B
cllydyae BOZHUKHOBEHUs moxapa [26]. [Io B3pbIBOMOXKapHOU U MOXKAPHOM Omac-
HOCTH TTOMEIIEHUS TToipa3acisatoTcsa Ha kareropuu A, b, Bl - B4, I' u /I, a 3na-
HUS - Ha kateropuu A, b, B, I' u 1.

Kareropuu noMmenieHuil v 3qaHUI ONPEAEISAIOTCA, UCXO/ISl U3 BHIAa HAXO-
JAIIUXCS B MOMELICHUSAX TOPIOYUX BELIECTB U MATEPUANIOB, UX KOJAYECTBA U
MOXApPOOMAaCHBIX CBOWCTB, a TaKXXe, UCXOJs1 U3 00bEMHO-TIJIAHUPOBOYHBIX pe-
IICHUN MOMEIIEHUM M XapaKTEPUCTUK MPOBOAUMBIX B HUX TEXHOJOTMYECKUX
MIPOLIECCOB.

Kareropun mnomemnieHnii mo B3pPBIBONOKAPHOW M TOKAPHOW OMACHOCTH
MIPUHUMAIOTCS B COOTBETCTBHUH C Tabi. 4.2. OnpeneneHne KaTeropuii momerre-
HUM CIEAYET OCYLIECTBIATH IyTEM IOCIEI0BATEILHON MPOBEPKU MPUHAJIICHK-
HOCTH TIOMEIIEHUsI K KaTeropusM, MPUBEIECHHBIM B Tabiy. 4.2, oT Haubosee
onacHoM (A) k HaumeHee omacHou (/). KaTteropuu 3manuii 1o B3phIBONIOXKAP-
HOM M TOXApPHOW OMACHOCTH OMNMPEIEIAIOTCS, UCXOIS U3 AOJIM U CYMMHUPOBAH-
HOW TUIOIIAJX TOMEIIECHUN TOW WJIM MHOW KAaTeropuy OIMACHOCTH B 3TOM 37a-
HUU. 3JaHUE OTHOCUTCA K KaTErOpuu A, €ClIM B HEM CYMMHUPOBaHHAs IJIOIIAb
MOMENIEHU kaTteropun A mnpesbimaet 5% miomaaun Bcex nomemenni mim 200
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2

M~. 31aHie€ HE OTHOCHUTCS K KaTeropuu A, €cii CyMMHUPOBaHHAs IUIOIMIA/b I1O-

MEILIEHU KaTeropuu A B 3JlaHWU HE MpeBbImaeT 25% CyMMHUpPOBAaHHOW ILIO-
. 2

IIaJM BCEX pa3MEIICHHBIX B HeM nomenieHut (Ho He 6osee 1000 M”) u 31U TO-

MCIICHHS OCHAIIAOTCA YCTAHOBKAMHU ABTOMATHYCCKOTI'O ITOKAPOTYIICHU .

Taonuua 4.2

KaTteropnu nomenieHuii mo B3pbIBONOKAPHON M MOKAPHOI ONMACHOCTH

Kareropus XapaKkTepucTHKa BEUIECTB U MAaTEPUaAIOB, HAXOIAIMXCS (0OpaIAOIIIXCs)

IIOMEUICHUSI | B IOMEIICHUHU

A ['oproune ra3pl, JErKOBOCIUIAMEHSIIOIIMECS KHUJIKOCTH C TEMIEPaTypou

MOBBIIIEHHAs | BCOBIIKK He Oosiee 28 °C B TaKOM KOJMYECTBE, UTO MOTYT 0Opa30BBIBATH

B3PBIBOIIOXA- | B3PBIBOOIIACHBIE ApOra30BO3AYLIHBIE CMECH, IPU BOCIUIAMEHEHHUH KOTO-

POONACHOCTh | PBIX PAa3BUBAETCS pacu€THOE M30BITOYHOE /IaBJIEHHE B3pbIBA B MIOMEUICHHH,
npesblnatomniee S5 klla, u (Wam) BeecTBa U MaTepuabl, CIOCOOHbBIE B3pbI-
BaTbCs U FOPETh IPHU B3aUMOJEHCTBUU C BOJOM, KHCIOPOAOM BO3AyXa WIN
JpYT C IPYrOM, B TAKOM KOJIMYECTBE, YTO PACUETHOE U30BITOUHOE /IaBJICHUE
B3pbIBA B IOMEIICHUH npeBpimaet S5 klla

b ["oprourie NblIM WM BOJIOKHA, JIETKOBOCIIJIAMEHSIOIUECS JKUIKOCTH C TEM-

B3pPBIBOIOXKA- | epaTypoil BcObIKU Oosee 28 °C, roproune >KMJIKOCTH B TaKOM KOJU4e-

pPOONACHOCTh | CTBE, YTO MOTYT OOpa30BBIBaTh B3PHIBOOMACHBIE MBLUIEBO3IYIIHbIE WM Ta-
pPOBO3IYIIHBIE CMECH, IIpH BOCIUIAMEHEHUM KOTOPBIX Ppa3BUBAETCA
pacueTHOEe W30BITOYHOE JaBJIEHUE B3phIBA B IOMELICHNUH, [TPEBBIIIAIOIIEE 5
klla

Bl - B4 ['oprourie 1 TPyAHO TOPrOYNE KUIKOCTH, TBEPIBIE TOPIOYHME U TPYAHO IO-

[10’KapooIiac- | proYMe BEIECTBA U MaTepuaisl (B TOM YMCIE MbUIM U BOJIOKHA), BEIIECTBA

HOCTh U MaTepualibl, CIIOCOOHbIE NPHU B3aWMOJAEHCTBUU C BOAOH, KHUCIOPOAOM
BO3/lyXa WIH IPYT C APYTOM TOJBKO FOPETh, IPHU YCIOBUH, YTO TOMELIEHUS,
B KOTOPBIX HaXoJsTcs (oOpamatoTces), He OTHOCSTCS K Kateropun A uinu b

r Heroproune BemecTBa M mMaTepualibl B rOpsAYeM, pAacKaJ€HHOM WM pac-

yMEpeHHas IUTABJICHHOM COCTOSIHMM, Ipoliecc 00pabOTKH KOTOPBIX COMPOBOXKIAETCS

M10’KapooIac- | BBIJAECIEHUEM JIYYUCTOTO TEIIa, UCKP U IUIAMEHHU, U (WJIM) TOPIOYHUE ra3bl,

HOCTb JKUJKOCTU U TBEPABIEC BELIECTBA, KOTOPBIE CKUTAIOTCS WM YTWIM3UPYIOTCS
B Ka4€CTBE TOIUIMBA

| Heroproune Bemecrsa U MaTepUaiibl B XOJIO0AHOM COCTOSSHUU

ITOHMKEHHAas

no>kapoonac-

HOCTb

Ilpumeuanusa. 1. Meroasl onpeneneHust kateropuid nomeunienuit A u b ycranasnu-

BarOTCs B cooTBeTcTBUM ¢ [Ipunoxenuem A. 2. OTHeceHne nmomenieHus: K kareropuu Bl,
B2, B3 unu B4 ocymiecTBiasercs B 3aBUCUMOCTH OT KOJIMUECTBA M CIOCO0a pa3MeIleHHs
MOKapHOM HAarpy3KH B yKa3aHHOM IOMEIIEHUH M ero 00beMHO-IUIAHUPOBOYHBIX XapakTe-
PHUCTHK, a TaKXK€ OT IT0KapPOONACHBIX CBOKWCTB BEIIECTB U MATEPUATIOB, COCTABIISIIOLINX I10-
XKapHyro Harpysky. Paznenenue nomemenuii Ha kateropun Bl - B4 pernmamentupyercs mo-
JIO’KEHUSIMU B cO0TBeTCTBUU C [Ipunoxenuem b [26].

3)IaHI/Ie OTHOCHUTCH K KaTCTrOpHuun B, €CJIM OJHOBPCMCHHO BBIIIOJIHCHBI CJIC-
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OYIOIIME YCIIOBUS: 3JaHUE HE OTHOCHUTCS K KaTEropu A M CyYMMHpPOBaHHas
II0IIAAb MoMeleHud kareropud A u b mpeBbimaer 5% cyMMupoBaHHOU
iolaaud Bcex noMmerneHut uim 200 M.

31aHue HE OTHOCUTCA K Kareropuu b, eciu cymmupoBaHHas IUIOIIAIb
noMeIeHnt kareropud A u b B 3manum He npeBsimaer 25% CyMMHUPOBAaHHOU
IJIONIAIM BCEX Pa3MENIEHHBIX B HEM noMelieHui (Ho He 6omee 1000 M2) U OTU
MOMEMIEHUSI OCHAIAKTCS YCTAHOBKAMU aBTOMATHUYECKOTO MOXAPOTYIICHUS.
31aHUe OTHOCUTCS K KaTeropuu B, eciii 0JHOBPEMEHHO BBINIOJIHEHBI CIECAYO-
[IME YCJIOBUS: 3JaHUE HE OTHOCHUTCS K KaTteropuu A wnu b u cymmupoBaHHas
miomnaae noMemeHu kareropuii A, b, B1, B2 u B3 npessimaet 5% (10%, ec-
JU B 37aHUU OTCYTCTBYIOT IOMEIIECHMS KaTteropuii A u b) cymmupoBaHHOM
IUIOIIA/IN BCEX MOMEIICHUI. 31aHUE HE OTHOCHUTCS K Kareropuu B, ecnu cym-
MHpPOBaHHAas IIOMIaAp oMelnieHnii kareropui A, b, B1, B2 u B3 B 31anuu He
npeBbimaet 25% CyMMUPOBAHHOM IUIOMIAA BCEX PAa3MEIICHHBIX B HEM MOMeE-
mennii (Ho He Gosee 3500 M”) M 3TU HOMEIICHHUS OCHALIAIOTCS YCTAHOBKAMH
ABTOMATUYECKOTO MOKAPOTYIICHUA. 3/IaHUE OTHOCUTCS K Kareropuu I', ecnum
OJIHOBPEMEHHO BBINIOJHEHBI CIEIYIOIINE YCIOBUS: 3/IaHUE HE OTHOCUTCA K Ka-
teropuu A, b win B 1 cyMMupoBaHHas TU10111a1b TOMENIEHU KaTeropuid A, b,
B1, B2, B3 u I npesimaer 5% CyMMHpPOBaHHOU IUJIOIIAIA BCEX MOMEIICHHIA.
31aHKe HE OTHOCUTCS K KaTeropuu [, eciiv cymMMupoBaHHas IUIOMIAAb OMEIIIe-
Huii kareropuii A, b, B1, B2, B3 u I' B 3qanun He npeBbimaer 25% cymmupo-
BAHHOI TLIOIA/H BCEX Pa3MEIICHHBIX B HEM TTOMelIeHuii (Ho He Goee 5000 M)
u nomenieHus kareropui A, b, Bl, B2 u B3 ocHamatorcst yctanHoBkaMmu aBToMa-
TUYECKOr0 TMOXapOTYILIECHUs. 3aHUE OTHOCUTCS K Kareropuu [, ecinu OHO He
OoTHOCUTCS K Kareropuu A, b, Bumu I

Cornacno CIT 12.13130.2009 «OmnpeneneHue KaTeropuil MOMEIIEHUU,
3aHUN U HAPYKHBIX YCTAHOBOK MO B3PBIBOIIOKAPHOU U MTOKAPHOU OTMIACHOCTH
MMOMEIILIEHUS, B KOTOPBIX MCIOIB3YIOTCS MPOIIECChl CBAPKHU, MOTYT ObITH OTHE-
CeHbl K kareropuu I

[Ipu pa3MelieHu B MOMEIIEHUH YYaCTKOB MCIIBITAHUSI KaueCTBa CBapOy-
HBIX IIIBOB KaTEropusi MOKET ObITh U3MeHeHa (Tabu. 4.3).

Tabauua 4.3
Onpenenenne KATEropuy MOMeNIeHHs MO B3PbIBOMOKAPHO ONMACHOCTH HA
YYaCTKAX MCMBITAHUS Ka4ecTBa CBAPHBIX IIBOB

Knacc B3psiBo-
BemectBa u matepu- Kareropus no .
YyacTku UCTIBITAHUS . OMacHoOM
aJibl, HAXOMSIINUECS | B3PBIBO-MOXKAPHOI
KauecTBa CBAPHBIX . WJIU TI03Kapo-
(oOparmaronuecs) B U TIO’KapHOH .
IITBOB S — OIACHOCTI OTIaCHOM 30HBI 110
J§0%C)
1 2 3 4
a) wMeroioMm 1BeTHOH | bensun u np. JIBX ¢ A B-1a
Nne(PEeKTOCKOIHIH TeMIepaTypon
BCIBIIKH 10 28 °C
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Oxonuanue maébn. 4.3

1 2 3 4
0) Ha repmetnuHocTh | Kepocun tuma KO- b B-la
METOJO0M HamuBa, I0- | 20
IpY>KEHUS
B) TO e B cpefie Macia | ManycTpuanbHoe B2, B3 I1-1

Macyio

C) TO k€ B BOJHOM cpe- | Boma, BoaHble pac- Jil| -
hi(S TBOPBI

Yyactkun npu pasme-
HIEHUH B 0OIIEeM IMpo-
W3BOJACTBEHHOM TIOME-

ICHUU
a) ¢ TmpuMeHeHHeM | beH3uH, kepocuH, Jp. - B-16 B 30He 5 M
JIBX JIBX OT MECTa MPOU3-

BOJICTBa padoT
0) c mpumenennem [ K | MuHepaibpHBIC Maciia - I1-1

4.3.4. Cnioco0bI mpexpaieHsi TOPeHMsl M OrHeTyIal[ue BelecTBa

[Ipu onpeneneHuy BUAOB M KOJWYECTBA MEPBUYHBIX CPEACTB MOKAPOTY-
HIEHUS CIAEAYET YUUTHIBATh (PU3UKO-XMMUUYECKHE U MOKAPOONacHbIe CBOMCTBA
TOPIOYMX BEIIECTB, UX B3aWMOJICVCTBHE C OTHETYLIAMMH BEIIECTBAMM, a TaK-
K€ TUIOIIA/Ib TOMENIEHUI, OTKPBITHIX IJIOIMIAIOK U YCTAaHOBOK.

lpunyunwvl npexpawjenus 20peHus:

e U30/KALMSA oyara OT BO3AyXa WM CHUKEHHE KOHLIEHTpAlMU KUCIOpOJa
(okucnuTens) paz0aBIeHUEM HErOPIOUMMHU ra3aMu 0 3HAYEHUs, PU KO-
TOPOM T'OPEHHE MPEKPALIACTCS;

OXJIAXKJICHHE OYara rOpeHus A0 ONPEIEIEHHbBIX TEMIIEPATYD;

VHTEHCUBHOE TOPMOKEHHUE CKOPOCTH XMMUYECKOU PEaKIIMU B IIJIAMCHU;
MEXaHUYECKUHN CPBIB IIJIJAMEHU CUJIBHOM CTPYEU ra3a Wi BOJbI;
OTHeTperpaxjeHue (MpoxokaeHue MIaMEHH Yepe3 Y3KUe KaHallbl).

JIns mpenoTBpanieHus pacCupOCTPAHEHUS IUIAMEHU U3 OJIHUX allapaToB U
TpyOOIIPOBOJIOB B IPYTrU€ M ISl 3alUTHI OT MONAaJaHusl OTHS BHYTPb ammapara
4yepe3 BO3AYIIHMKHA PE3epByapOB YCTAHABIMBAIOT OorHenperpazurenu. [lmame-
racsiiee JeCTBHE OTHENPErpaguTesisi COCTOUT B cienyromeM. UToObl mpeaoT-
BPAaTUTh PACIPOCTPAHEHUE IUIAMEHH, HY)KHO PE3KO CHU3UTH TEMIIEpATypy IO-
TOKa TOpsS4YMX ra3oB. s 3TOro moTok pa30ouBalOT Ha OOJBIIOE YHCIIO
OTIIENBbHBIX CTPYH, KOTOpbIE OBICTPO OXJaxaaroTca. Eciu ckopocTh TEermiooT-
a4y TMPEBBIIIAET CKOPOCTh TEIUIOBBIIEIEHUS, TO TOPEHUE CUUTAETCA HEBO3-
MOXHBIM (pucC. 4.9).

AnmnapaTsl TOKapOTYIICHUs MOAPA3IETSIOTCS Ha MepeABUKHBIEC (TIOXKap-
HbI€ aBTOMOOMJIN), CTALIMOHAPHBIE YCTAHOBKU M OTHETYIUTENHN (pyuyHble 10 10 11
Y TIEPEIBUKHBIE WIIM CTAlIMOHAPHBIE CBBIIIE 25 ).
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RIS

5SS
RS

3 BERRKS

a) 6) B) r)

Puc. 4.9. Ornenperpaauresu:
@) C TOPU30HTAILHBIMU CTEHKaMU; 0) HACaJ0YHBIC; 8) KACCETHBIC;
2) MeTajlIoKkepaMuieckue: / — KOpIryc; 2- OTHETYIIaIlee YyCTPOUCTBO;
3 - ONOPHBIE KOJIbLIA; 4 - pelIeTKa

[Tokapsl B HAYAJIBHOW CTAJWU TyIIAT U3 OTHETYLIUTEIEH C IPUMEHECHUEM
MOKapHOTO MHBEHTaps (00oYka ¢ BOAOM, BeApa MOKapHbIE, TKaHb acOECTOBasl,
AIIMKH C TIECKOM, TIO’KapHBIE IIUTHI, Oarpbl, TOMOPHI).

VYTIIEKUCIOTHBIE OTHETYIITUTENN (IMOKCHU]T YIJIEPOIa):

e pyunsie OY-2A, OVY-5, OV-§;
e nepensuxubie OY-25, OY-80, OY-40;

OHuU npeaHa3HAuYEHbI AJIsI TYIIEHUS Pa3InYHbIX MAaTEPUAIIOB U YCTAHOBOK
HanpspkenueM 10 1000B.

OrsetymuTenu Bo3ayiHbIe (6%-HbIM BOIHBIN pacTBOp MEeHOOOpa3oBaTe-
ns [1O-1 u quokcup yraepona, OBII-5, OBII-10) ucnonb3yercs ais TyUIEHUS
JIBXK, 'K, TBepabIX (B TOM UHCIIie TICIOMINX) MaTepUaioB (KpOME METaJIJIOB U
YCTaHOBOK IO/ HATIPS)KEHUEM ).

OrsaerymuTenu XjiaaJa0HoBbIe (TeTpadTopandpomdTad, TpudTopOpoMITaAH
u T.4., OX-3, OX-7) ucnonszytores ans tymenus JIBXK, K, roprounx razos.

Oruerymmtenu mnopomkoBeie (OII-1, OII-2A, OII-10A, OII-100, OII-
250 Ha ocHOBE KapOOHATOB M OMKapOOHATOB HATPUS U Kains) YQPEKTUBHBI 15
TYUIEHUS pa3IMYHbIX MaTEPUAIOB U YCTAaHOBOK noj HanpsikeHuem a0 1000 B.
JI1 monMHOW JMKBUIAIMK MOXAapa B HAYAJIBHOW CTaJIMH, JIOKAIU3AUHA €ro C
MMOMOIIBI0 OTHETYIIAIIUX CPEJICTB /10 MPHUOBITUS TMOXKAPHBIX MOApa3IeIeHUM
npeAHa3HayeHbl aBTOMATUYECKHE YCTAHOBKU MOXapoTylieHus. Paznuuarort
ycranoBku noxaporymenus (CIT 5.13130.2010 «CucteMbl npOoTHBOIOXKAPHOU
3alUThl. Y CTAHOBKH TOXAPHON CUTHAIM3ALMKU U MOXKAPOTYIICHUS aBTOMATH-
yeckue. Hopmbl 1 ipaBuiia MpoOEKTUPOBAHUSY):

® BOJISTHOTO;
MapOBOJISIHOTO;
MIEHHOTO;
ra3oBOI0 U a3pP0O30JIbHOIO;
MIOPOLIKOBOTO.
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Yemanosku 600an020 noscapomyuienus ACTIONb3YIOTCS I POTUBOIIO-
KApPHOW 3alUTHI MPEANPUATUN TEKCTUIIBLHOM, NepeBooOpadaThiBarolel Mpo-
MBIIIJIEHHOCTH, T€aTPAIbHO - 3PEIUIIHBIX YUPEKACHUN U Pa3IMUHbBIX CKIIAOB.
Haubonee mmpoko pacnpocTpaHeHbl CIIPUHKIIEPHBIC U IPEHUYEPHBIC YCTAHOBKH.

CnpunknepHvle ycmaHoeKu PeAHA3HAYEHBI I JTOKAJU3ALUU U TYIIEHUS
noxapa. OHM BKJIIOYAIOTCS ABTOMATHUYECKU MPU TOBBIIIEHUU TEMIIEPATYPHI
BBIIIE 33/ITaHHOW BEJIMUMHBI. J[aTUMKOM CIY’KUT CHPUHKIIEPHI (OPOCUTENN), JIET-
KOILJIABKME 3aMKH KOTOPBIX PACIUIABISIOTCS B YCJIOBHSIX HAYMHAIOLIETOCS I10-
*apa. /laBieHue B pacnpenenuTeIbHON CEeTH MajaeT, KJanaH Ha JIMHUM MUTa-
HUSL CETH BOJOW OTKpbIBaeTcsi. OJHOBPEMEHHO MOMAETCS] CUTHAJT TMOXKApPHOU
TPEBOTH.

YucTo BOJISIHBIE CIIPUHKIIEPHBIE YCTAHOBKHU MTPUMEHSIOTCS B IIOMEIIEHUAX
¢ Temmeparypoii Bbimie 4 °C. B IpOTHBHOM ClTydae MCIIONb3YIOTCS BO3IYIIHBIC
WM CMEIIaHHbIC CIIPUHKIJIEPHBIE YCTAHOBKHU, TaK KaK B HUX TPYOONPOBOJIBI C
BOJIOM MOTYT 3aMEP3HYTh.

/lpenuepmnvie ycmanosku CiyaT B OCHOBHOM JiJisi OOpbOBI € MOXKapoM B
MOMEILIEHUSAX BBICOKOW MOXAapHON OMAacCHOCTH, TJI€ BO3MOXHO OBICTpOE pacipo-
ctpaHeHue OrHs. OHU JIOKAIU3YIOT MOXap (MpU FOPEHUU JIETKO BOCILIAMEHSI-
IOIIMXCS BEIIECTB M KUIKOCTEW) M TMO3BOJSIOT TMOKAPHBIM MPHUOIU3UTHCA K
ouary ropeHusi U MnpeaoTBPaTUTh PAaCIpPOCTPAHEHUE OTHS Ha cocelHee 00opy-
JOBAaHUE U COOPYKEHHUSI.

Yemanosku napoeoosanozo nosxcapomyuienus: IpeIHa3HAYCHbI JJI TYIIIE-
HUS MOXapOB Ha MPEANpusATUIX HedTenepepadaThiBarole, AepeBo0OpadaThi-
BAIOIICH, IEJUTIOI03HO-0YMaKHON MPOMBIIIIIEHHOCTH, SJEKTPOCTAHIUAX, KE-
JE3HOJOPOKHOM UM BOJHOM TpaHcnopre. Mcmoae3yercss KOHUEHTpauus
BOJISTHOTO T1apa B Bo3yxe He MeHee 35% mo oobemy.

[lepen myckoM yCTaHOBKM 3aKPBIBAIOT BCE OKHA U JBEPH, JIHOJICH BHIBOAST
U3 aBapUHUHOIO MOMEIIECHHS U TOJBKO MOCJE 3TOr0 MOJAaeTcs map. Y CIeuHoe
TyIIEHUE MOoXapa JOCTUTAaeTCsl MPU MHTEHCUBHOCTU TOJAayu Mapa HE MEHee
0,005 xr/(c'M’) ¥ BpeMEHEM TYLICHHS ~ 3 MUH.

Yemanosku nennozo noowcapomyuieHus WMCNONB3YIOTCA MNpPU TYLICHUU
noXkapoB Ha oObekTax xpaHeHnus u nepepadotku JIBXK u 'K, nerxoroprounx
BEILIECTB U MaTepuasioB. B HacTosiee BpeMsi TAKUMU YCTAHOBKAMU 3alUIIAI0OT
BCE MMapKH XpaHeHUs HePTH U HePTEMPOAYKTOB, HEPTIHBIE HACOCHBIC CTAHITNH,
TEXHOJIOTUYECKHE YCTAaHOBKM HedTemepepadaThIBAONUX 3aBOJA0B, KaOEIbHbBIS
TYHHEJIH U IpPyTryue MOMEIEHUs 3JIEKTPOCTaHIUH.

Yemanosku eazo602o u aapozonvrozo noscapomyuienus peHa3HAYeHbI
IUTSl JIOKQJIM3AlMU U JIMKBUJALMKA TOPEHUSI B T€X CIydasiX, KOTJla MPUMEHEHHE
JAPYTUX OTHETYIIAIIUX CPEACTB HEAOMyCcTUMO. ['a30Boe TyllleHHE MOXKET ObITh
00BbEMHBIM (B MMOMEILIEHUSIX C OTPAHUYEHHOM TUIOIIA/IbI0 POEMOB U MPHU ObICT-
POM Pa3BUTHUU MOKapa), MECTHHIM (B HEOOJBIIMX OYarax ropeHusl - BaHHaXx,
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anmaparax ¥ TOMY MOJ00HO€) U KOMOMHHPOBAHHBIMU (IIPU OOJIBILIOM YHUCIIE
OPOEMOB B NMOMENIEHUSX), KOTJa OJHOBPEMEHHO BKIIFOYAIOTCS NIPYTHE yCTa-
HOBKH TYIIEHUS MOXKapa.

Yemanoexku nopowikogozo nosicapomyuienus NpeTHaA3HAYEHbI IS JTOKa-
JU3alluy U JTUKBUJIAIIMY TOPEHUS TEX BEIIECTB U MAaTepUATIOB (aTFOMUHUNOpPTra-
HUYECKUX COCIMHEHUH, IIETOYHBIX MAaTEPUAJIOB, C)KUKEHHBIX Ta30B U JIPyTrUe),
KOTOPBIE HEJIb3S TYIIUTh APYTUMHU CPEACTBAMHU. DTH YCTAHOBKU UMEIOT €MKO-
CTH C IOPOLIKOM U OaJUTOHBI C TMOKCUIOM YTJIEpOJa WK a30TOM JJIsl THEBMO-
MOJIauy TMOPOIIKA, & TAKXKE CTAMOHAPHYIO PacHpe/leTUTEIbHYI0 CETh TpyOo-
npoBoJIOB ¢  opocutreiasiMd. OHU  MOTYT  OBITh  aBTOMATHYECKUM,
JVCTAHIIMOHHBIM U C PYYHBIM BKIIFOUEHUEM.

4.3.5. MeponpusiTUs 10 MOKAPHOU 0€30MMACHOCTH
B CBAPOYHBIX LEXax

Bce BHIbI CBapKU MOKapOONAcHbl HE TOJIBKO BCIIEICTBHE pPa3I€TAIOIINX-
Csl PacCKaJICHHBIX METAJUNIMYECKUX YACTHIl, HO U MO MPUYMHE HEUCHPABHOCTU
CBapOYHOro o0OpyaoBaHUs. Bo3ropanume MOXKET MPOUCXOAUTH MPU DIIEKTPO-
CBapOYHBIX paboTax B IJIOXO 3alIUIIEHHBIX OT MOXapa MOMENICHUsIX, BOIU3U
JIETKOBOCIUIAMEHSIOIIMNXCA MaTepUAJIOB U BellecTB. [Ipu cBapke emMkocTel u3-
O/ KUIKOTO TOIUIMBa (O€H300aKH, ITUCTEPHBI, O0UKHU, KAHUCTPHI U Mpouee) 6e3
HaJUIeKAIEd MX MEpell CBAPKOW MPOMBIBKH, IIPONApUBaHUs, IPOBETPUBAHUS,
MPOAYBKM M TIPU HApYIICHUU TpeOoBaHUM oOecreueHuss 0€30MaCHOCTU MpU
CBAPKE TAKUX E€MKOCTEM MOXKET IpOou30MTH B3pbIB. llepen nmposeneHueMm cBa-
POUYHBIX PadOT AOJKHBI OBITH MPHUHATHI MEPbl OOECHEUECHUS TMOXKApHOU Oe3-
OTMACHOCTH: JIETKOBOCIUTAMEHSIIOIINECS] MaTepuasbl JOJKHBI ObITh yJaJ€HbI U3
ONaCHOM 30HBI, JJETKOBOCIUIAMEHSIOIIMNECS KOHCTPYKIMU 31aHUNA, COOPYKECHUU,
O00BEKTOB CBApKH JOJDKHBI OBITH 3alUILIEHBI OT BO3rOpaHUs. DJIEKTPOCBAPOY-
HOE 00OpyIOBaHUE JOJKHO MOABEPraThCs OCBUAETEIHCTBOBAHUIO CIlELUAIU-
CTaMHU Ha MpeAMET NPUTOAHOCTH €r0 K IKCIUIyaTallud HE PEeXe OJHOTO pa3a B
Tpu Mecsia. PEMOHT cBapouHOIro 000pyI0BaHUs JA0KEH MPOU3BOJIUTHCS B CO-
OTBETCTBUU C YCTAHOBJICHHBIMM TMpaBUJIIAMHU MPOU3BOJCTBA  IJIAHOBO-
NpeayNnpeuTeNbHbIX PEMOHTOB. YKCTKa arperara M IyCKOBOM ammaparypbl
MIPOU3BOJIUTCS €KETHEBHO MOCIIE OKOHYAHUS PaOOTHI.

K npoBeneHuto cBapouHbIX pabOT paOOTHUKU B CHELOJAEKIE U PyKaBH-
[[aX CO CIeJaMH Macell, KUPOB, OEH3MHA, KEPOCHHA U APYTHX FOPIOYUX SKHU]IKO-
CTEH JOIYCKATHCS HE JTOJKHBI.

3anpelnaerca cBapka CBEKEOKPAIICHHBIX KOHCTPYKIHM O MOJHOTO BbI-
ChIXaHHUs KPACKH, allaparoB U KOMMYHHUKAIMM, HAXOJAIIMUXCS MO Hampsike-
HUEM, 3alOJHEHHBIX TOPIOYMMH, TOKCUYHBIMU MaTepuajaMu, HEroprYuMHU
KUAKOCTSAMHU, Ta3aMHU, MapaMu, HaXOIAIIUMHUCS O] JaBJICHUEM.
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[lepen mpou3BOJACTBOM CBapOUYHBIX PabOT CBApIIMK OO0s3aH MPOBEPHUTH
UCIIPaBHOCTh CBAPOYHOM ammapaTyphbl, MOJTOTOBIEHHOCTh pabovyero Mecra B
IPOTHUBOIOXAPHOM OTHOIICHUH: HAIMYUE CPEICTB MOXKAPOTYIICHUS, BHYTPEH-
HUX TIOKAPHBIX KPaHOB, MECKA, OTHETYIIUTENEH U JIp., OTCYTCTBUE B OMAcCHOM
30HE JIETKOBOCIUIAMEHSIOIIUXCS MaTepUaJIoB U JIp.

B moxapo- u B3pBIBOOMACHBIX MECTAaX CBapOYHbIE PabOTHI pa3periaeTcs
IPOBOJIUTH JHIIb IMOCIAE YOOPKH B3pPBIBO- M IOXapPOOIMACHBIX MAaTE€pHasoB,
OUYKCTKH anmapaTypbl U MOMEIICHHS, TTOJHOTO YIAJICHHs B3PbIBOOTACHBIX IIbI-
JIel ¥ BEIIECTB, JETKOBOCIUIAMEHSIOIIUXCS U TOPIOYUX KUIKOCTEH U UX MapOB.
[TomenieHue TOKHO HENPEPHIBHO BEHTUIIUPOBATHCSA, U JIOHKEH OCYIIECTB-
JISITHCA KOHTPOJIb 32 COCTOSITHUEM BO3TyIITHOU CPEIbI.

CBapouHbie pabOThl BHE CBAPOYHOTO 11€Xa MOTYT IPOBOUTHCS TOIBKO MO
COIJIaCOBAaHUIO C IOKAPHOM OXPAaHOM C ONPENEIICHHEM W BBIIIOJHEHHEM MEp
MOXKapHOU O€30MaCHOCTH.

[To 3aBepieHHIO CBApOYHBIX pabOT CBAPUIMK 00s3aH TIIATEIBHO OCMOT-
peTh paboyee MECTO Ha MPEAMET BO3MOKHBIX BO3TOPaHUM.

3anpemniaerca JONYyCKaTh K IMPOBEACHUIO OTHEBBIX padOT JUL, HE MPO-
HIEAIIAX MPOTUBOIOKAPHBIA HHCTPYKTaX. ['a303JI€KTPOCBApIIMKU TOJKHBI
MMETh CHelUalbHOE KBAIM(PUKALMOHHOE YOCTOBEPEHHE Ha MPABO JOMYCKa UX
K MIPOBEACHUIO OTHEBBIX paboT. Bce paGoume, 3aHAThIE HA OTHEBBIX padOTax,
JOJIXKHBI YMETb MOJIb30BATHCS IEPBUYHBIMU CPECTBAMU MOKAPOTYILIEHUS.

MecTta mpoBeAeHUS OTHEBBIX pPadOT MOJPA3JEisAlOT HAa MOCTOSHHbBIE U
BpeMeHHbIe. K MOCTOSTHHBIM OTHOCSITCSI TAKUE, I/I€ OTHEBBIE paOOThI TPOBOJIAT-
Csl €KEJHEBHO WJIM C HEOOJIBIINM NepepbIiBOM. K BpeMEHHBIM OTHOCATCS MECTA,
I7Ie OrHEBbIE PabOThI MPOBOJATCS KPATKOBPEMEHHO, CBSI3aHHBIE C aBAPUIMHO-
BOCCTAHOBUTEIBHBIM PEMOHTOM O0OpPYJIOBaHUs, pe3koi U T.1. CBapiiuk, pes-
YUK, NAsIBUIMK MOTYT MPUCTYNaTh K MPOBEACHUIO OIHEBBIX PA0O0T TOJIBKO MO-
CJI€ BBINOJHEHUSI BCEX TPeOOBaHUM TMOXKapHOW O€30macHOCTH (Hamuuyue
CPEICTB MOKAPOTYLIECHHUS, OYUCTKA pabOYero Mecra OT CropaeMbiX MaTepHua-
JIOB, 3alIUTa CrOPAaEMbIX KOHCTPYKIMN METaUIMYECKUMHU SKpaHAMH W JINCTa-
Mmu). [locie okoHYaHUs! OTHEBBIX pa0OT OTBETCTBEHHBIN 32 UX NMPOBEACHHUE 005-
3aH TIIATEJIbHO MPOBEPUTH pabouee MECTO, a TAKXKE HIDKEIeKAIllne IO IKH
Y 3TaXU C LEJIbI0 OOHAPYKEHUS CKPBITBIX O4aroB BO3rOPaHUs U MOJIUTh BOJIOK
CropaeMbl€ KOHCTPYKIIHM.

[Tpu npou3BOACTBE OTHEBBIX PAOOT 3aMpeIaAcTCs:

- IPUCTYTATh K paboTe MIPU HEUCIIPaBHOM amnmaparype;

- IPOU3BOAUTH PAOOTHI HA CBEXKEOKPAIICHHBIX KOHCTPYKIUAX 10 TMOJTHO-
IO UX BBICBIXaHUS;

- TIOJIb30BAThCA MPU OTHEBBIX pabOTax OJEKAOW M PyKaBHIIAMH CO Clie-
JaMU Maced;
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- XpaHUTh B CBAPOYHBIX KaOMHAX OJIEKITY, TOPIOUYIO )KUIKOCTh U APYTHE
JIBXK u JIBM;

- JIOTIyCKaTh CONPUKOCHOBEHHUE DJIEKTPUUYECKUX MPOBOJIOB C OaIOHAMHU
CO CoKaThIM BO3JIyXOM U ra3amu;

- IPOM3BOJUTH CBAPKY, PE3KYy, MAWKy amnmnaparoB U KOMMYHHUKalHWH, 3a-
MOJIHEHHBIX TOPIOYMMH U TOKCHYHBIMU BELIECTBAMU;

- pa3BOAUTH OTKPBITHII OTOHb, KYPUTh U 3KUraTh CIIMYKUA B MpEIEiIax
10 M OT KHUCTTOPOJHBIX U ALETUIICHOBBIX 0ANIOHOB, TA30T€HEPATOPOB.

[Ipu BBINOTHEHUU SJEKTPOCBAPOUHBIX PabOT Ha BHICOTE, BHU3Y JOJIKEH
HAXOJUThCS HAOTIOAIONINMA 32 PAa3I€TOM HUCKP U CBapPOUYHBIX OPBI3T. DIEKTPO-
CBapIIMKUA JOKHBI UMETh METAUNIMYECKUHN SIIUK 11 cOopa 3JIEKTPOIHBIX
orapkoB. JKuJibl CBApOYHBIX MTPOBOJIOB CIEAYET COCIUHATH OMPECCOBKOM, Mak-
KOW WJIM C TIOMOILBIO CIIEI3a’KUMOB.

B cBapouHOI MacTepckou JAOKHO OBITh HE 0oJiee S-TH KUCIOPOJHBIX U
5-TM aleTUJICHOBBIX 3amacHbIX OamtoHoB. Ha pabGoueM mecTe paspermracTcs
UMeTh He Oosiee 2-X OamioHOB (pabouuil U 3amacHoi). baioHsl, B 3aBUCUMO-
CTH OT HaxOJSIIErocsl B HUX ra3a, OKpallIuBalOT B pa3HbIe 1[BeTa. baioHsl ¢ ra-
3aMH, €CJIM UX He 0osiee 5-TU, XpaHAT B OTJACIBHBIX CKJIAJCKHX MOMEIICHUSIX
WM IO/ HaBECaMH, BBIMIOJIHEHHBIMU W3 HECTOPaeMbIX KOHCTPYKIMWA W 3alllu-
IIEHHBIMU OT MPSMOTO TMOMNAJaHUsI COJIHEUHBIX JIyuel. YCTaHaBIIMBacMbIE B
MTOMEIICHUSX OAJNIOHBI C TOPIOYUM Ta30M JIOJHKHBI HAXOAUThCS He Oimke 1,5 M
OT MPUOOPOB OTOIUICHUS U TE€UEH, a OT UCTOUHUKOB TEILJIA C OTKPHITHIM OTHEM
— He meHee 10m.

Cornacno IlocranoBinenuto IIpaBurensctBa PO ot 25.04.2012 N 390
(pen. ot 30.12.2017) "O npotuBonoxapHoMm pexume" (BMecte ¢ "l[lpaBuiamu
MPOTUBOIIOXKApHOTO pexkuma B Poccuiickoit denepanuu’) npu NpoBEICHUU
AJIEKTPOCBAPOUYHBIX pa0OT:

a) 3ampelnaeTcs: UCIO0JIb30BaTh MPOBOA O€3 U3OJISINYU WU C TOBPEKICH-
HOM M30JISIUEH, a TaKKE MPUMEHATh HECTaHAaPTHBIE aBTOMATUYECKUE BBIKITIO-
yaTenu;

0) ciemyeT COeNUHITh CBApOUYHBIE MPOBOJA MPU MTOMOIIH OMIPECCOBAHUS,
CBApKH, MalKW WIH CHEUUABHBIX 3aKMUMOB. [loKIIIOUeHNE AIEKTPONPOBOIOB
K 3JICKTPOJOJIEPKATEII0, CBAPUBAEMOMY H3JICJIMI0 U CBAPOYHOMY armapary
BBITIOJTHSIETCS TIPU TTIOMOIIM MEIHBIX KaOeIhbHBIX HAKOHCUYHUKOB, CKPETUICHHBIX
OonTamu ¢ maidamu;

B) CIEIYET HAJEKHO M30JIMPOBATh U B HEOOXOAUMBIX MECTax 3alllUIIaTh
OT JICUCTBUS BBICOKOW TEMMEPATYPbl, MEXaHUUYECKUX MOBPEKICHUN WIN XUMHU-
YECKUX BO3JEUCTBUIN MPOBOJAA, MOJKIOYEHHBIE K CBAPOUYHBIM alllaparam, pac-
MPEACIUTEIFHBIM IATaM U IPYyromMy oOOpYIOBaHMIO, & TAKKE K MECTaM CBa-
POUYHBIX padoT;
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I') HEOOXOJMMO pacrojiaraTh kabenu (MpoBoja) JIEKTPOCBAPOUYHBIX Ma-
IIMH OT TPyOOIPOBOJOB C KUCIOPOJOM Ha paccTossHuu He MeHee 0,5 MmeTpa, a
OT TpyOOIPOBOJOB M OAJUIOHOB C alCTHJIICHOM U APYTUX TOPHOYUX T'a30B - HE
MeHee 1 Metpa;

) B MOYKapOB3PHIBOOMTACHBIX M TOKAPOOIIACHBIX MMOMEIICHUSIX U COOPY-
KEHUSIX OOpaTHBIA MPOBOJHHUK OT CBAPUBAEMOTO M3CIHS 10 UCTOYHHMKA TOKa
BBITIOTHSACTCS TOJIBKO M30JMPOBAHHBIM IIPOBOJIOM, IIPUYEM 10 KaUeCTBY M30JIs-
M OH HE JOJDKEH YyCTymHaTh MPSMOMY IPOBOIHHUKY, MPHUCOCAUHIEMOMY K
AIEKTPOI0ACPIKATEIIIO;

3) KOHCTPYKITUS JICKTPOIOepKATENs 1T PYYHOU CBApKH JIOJHKHA o0ec-
NEeYMBATh HAJACKHOE 3a)KaTHE U OBICTPYIO CMEHY 3JIEKTPOJIOB, a TAKXKE HCKIIO-
4aTh BO3MOYKHOCTh KOPOTKOTO 3aMbIKaHMS €r0 KOpIyca Ha CBapUBaeMYIO Jie-
TaJlb MMPU BPEMEHHBIX MEpPEepPhIBaX B pabOTe WM MPHU CIAyY4alHOM €ro HajaeHUH
Ha METAJJIMYECKUE MTPEIMETHI. PyKosiTKa 3JIEKTpOA0ACpKaTEeNs IeIaeTCsl U3 He-
rOpHOYEro JUAJICKTPUUECKOr0 U TEIIOU30IUPYIOIIETO MaTeprala;

1) CIeyeT MPUMEHSITh 3JIEKTPO/Ibl, U3TOTOBJICHHBIE B 3aBOJICKUX YCIIOBH-
X, COOTBETCTBYIOIIME HOMUHAJILHOW BEJIMYMHE CBAPOYHOro Toka. [Ipu cMene
AJIEKTPOJIOB MX OCTAaTKH (Orapku) ciielyeT NMOMeNiaTh B CHEHHAIbHBIN MeTal-
JUYECKUH SIUK, YCTaHABIMBAEMbIN Y MECTa CBAPOUYHBIX padoT;

K) HEOOXOJAUMO 3JIEKTPOCBAPOUYHYIO YCTAHOBKY Ha BpeMsi pabOThI 3a3eM-
7s1Th. [ToMUMO 3a3eMJIeHHSI OCHOBHOTO 3JIEKTPOCBAPOYHOTO OOOpPYJOBAHUS B
CBAPOYHBIX YCTAHOBKAX CJIEAYET HEMOCPEACTBEHHO 3a3€MJISITh TOT 3aKUM BTO-
PUYHON OOMOTKHM CBApOYHOTO TpaHc(opmaTopa, K KOTOPOMY MPUCOCAUHSIETCS
MIPOBOJHUK, UAYIIUNA K U3/1eJIUI0 (0OpaTHBIN MPOBOIHUK);

J1) YUCTKY arperara v IMyCKOBOU ammapaTypsl ClieyeT IPOU3BOJIUTh €XKe-
JTHEBHO TOCJI€ OKOHYAaHUsI paboThl. TexHuueckoe 0OCITy>KUBAaHWE U TUIAHOBO-
npeaynpeaUuTEIbHbIA PEMOHT CBAPOYHOTO O0OPYIOBAHUS MTPOU3BOAUTCS B CO-
OTBETCTBUU C TpaPUKOM;

M) MUTAHUE OYyTH B YCTAHOBKAax JJii aTOMHO-BOJIOPOJHOM CBapku obec-
MIEYMBACTCS OT OTJCIBLHOrO TpaHchopMaropa. 3ampemaeTcss HEMOCPEACTBEHHOE
MMTAaHUE TyTH OT PacTIpEACIMTENbHON CETH Yepe3 PETYIISTOP TOKa JIF0OOTO THIIA;

H) IpU aTOMHO-BOJOPOJIHOM CBapKe B TOPEJKE JTOKHO MpeaycMaTpu-
BaThCsl aBTOMATHMYECKOE OTKIIIOUCHHE HAIPSOKEHUS W MpEeKpalleHue Iojayu
BOJIOPOJIa B Cllyyae paspbiBa IEMU. 3alpellaeTcs OCTaBIISITh BKIOUYEHHBIE TO-
penku 0e3 nmpucMotpa. Iluranue Ayru B yCTaHOBKaX JJisl BOJOPOJHOM CBapKH
JTOJDKHO MPOU3BOIUTHCS OT OTAEIBbHOro TpaHcdopmaropa. HemocpencrBeHHoe
MUTAHUE IYyTH Yepe3 PEryysiTop TOKa J000ro TUIA OT pacipeaeIuTeIbHON ce-
™ HE JIOITYCKAETCAI.

PaccTossHusT B 3JEKTPOCBAPOYHBIX IMOMEIIEHUSIX JOJDKHBI OBITH J0CTa-
TOYHBIMH TI0 IIHPUHE, OO0ECIEYMBAOIIMMHU YI00CTBO M 0€30MacHOCTh MpHU
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IPOU3BOJACTBE CBAPOUYHBIX PabOT M JIOCTaBKE W3JENIUA K MECTy CBapKud M 00-
patHo. [IpenycmarpuBatoTcs cieayronme MUHUIMAaIbHbIE PACCTOSHUS:

- MEXIy OJHONOCTOBBIMH CBapOYHBIMU arperaTaMy, CBapOYHBIMHU
TpaHcopmaTopamMu U I Ipoxoja padbouux - 0,8 MeTpa;

- MEXIy CTalHMOHAPHBIMM MHOTOIOCTOBBIMM CBapOYHBIMHM arperaramu
s ipoxoxa - 1,5 metpa;

- OT CTE€HBI JO OJHONOCTOBBIX U MHOTOIIOCTOBBIX CBAPOYHBIX arperaTroB -
0,3 metpa;

- OT KOHIIa arperara, re pacnoJIO)KEHbl KOJJIEKTOP WJIMA KOJIbIla, 10 CTe-
HbI - 0,5 meTpa;

- MEXIY aBTOMAaTUYECKUMH YCTAHOBKAMU - 2 METPA;

- MPOXO/IbI C KaXJAO0W CTOPOHBI IIPU aBTOMATUYECKOU CBapKe Mo (piirocom
KPYIHBIX M3aenui - 1,2 metpa.

PaccrosiHve OT MalllMH TOYEYHOMW, IOBHOM U PeIbe(pHOM CBAPKH, a TAKKE
OT MAalIWH JUIsl CTBIKOBOW CBapKH /10 MECTAa HAXOXIEHHUs CTOPAaEMbIX Marepua-
JIOB ¥ KOHCTPYKIUI JOJIKHO OBITh HE MEHEE 4 M IIPU CBapKe JeTajleil ceueHueM
1o 50 MMZ, OT MAIIIMH JIJIs1 CTBIKOBOW CBapKH JieTajel ceuyeHreM cBbiie S50 MM
- He MeHee 6 M, WJIM MECTa CBapKH OIPAKJAI0TCSI OTHECTOMKUMU 3KpaHaMHu.

[Ipy ra303JIEKTPUYECKON CBAPKE C MUTAHUEM I10CTA HEIOCPEACTBEHHO OT
BOJIOPOAHOTO OajuIOHA ClieAyeT MPUHUMATh 0COOBIE MEpHI MOXKapHOU Oe3omac-
HOCTH C TILATEJIbHBIM BBIIIOJIHEHHEM MPABUI OOpAalllEeHHs] C annapaTypoi.

[Ipu npoBeneHnn ra3ocBapOYHBIX PadoT:

a) TIEPEHOCHbIE allETUJIEHOBBIE T'€HEPATOPhI CIEIYyEeT yCTaHaBIMBATh Ha
OTKPBITHIX IJIOMIAAKAX. AIIETHIIEHOBBIE T€HEPATOPhl HEOOXOUMO OTPaKIaTh U
pa3Meniath He Oirke 10 MEeTpoB OT MecT MpoBeAeHHs PaboT, a TAKXKE OT MECT
3a0opa BO3IyXa KOMIIpeccopamMu ¥ BEHTHISATOPAMU;

0) B MecTax yCTaHOBKH allE€TUJIICHOBOI'O I'€HEPATOpa BbIBEIIMBAIOTCS I1J1a-
kaThl "BXoa moctopoHHHM BocmpelleH - oraeonacHo", "He kyputs", "He mpo-
XOJIUTh C OTHEM"';

B) MO OKOHYAHUMU PAOOTHI KapOU | KajlbIMsg B MEPEHOCHOM TIE€HEepaTope
J0JIKEH ObITh BbIpaOoTaH. VM3BeCTKOBBIN WII, yJnajasieMblii U3 T€HepaTropa, BbI-
rpy’kaercs B MPUCIHOCOOJICHHYIO JJI 3TUX LIeJIeH Tapy U CIMBAETCS B MUJIOBYIO
MY WIH CHIeNUalbHbIA OYHKep;

I') OTKPBITBIE UJIOBBIE SIMbI OIPAXKJIAIOTCS NEPUIAMH, & 3aKPBIThIE UMEIOT
HEroproYre MEepeKpbITUs U 000PYAYIOTCS BBITSKHOW BEHTWISALIMEH M JIOKAMHU
IUISl yTaJICHHS 1oia;

J) 3aKpervieHue Ta30MOJBOJAIIMX IIIJIJAHTOB HAa MPUCOEAMHUTEIBHBIX
HUTIIENSAX anapaTypbl, TOPETIOK, PE3aKOB U PEYKTOPOB JOJIKHO OBITh HAJEXK-
HO. Ha Hunmenu BOIOAHBIX 3aTBOPOB LLJIAHTY IJIOTHO HAJAEBAKOTCSA, HO HE 3a-
KPEIUISIOTCS;
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€) KapOua KajblUs XPaHUTCS B CYXUX MPOBETPUBAEMBIX MOMEIIECHUSAX.
3anpemaercsa pa3MeniaTh CKJabl KapOuaa KaJlblMsl B MOBATLHBIX TOMEIICHU-
X U HU3KUX 3aTallJIMBaeMbIX MECTaX;

’K) B MOMEIICHUSAX alleTUJICHOBBIX YCTAHOBOK, B KOTOPBIX HE HMEETCS
MIPOMEXYTOUHOTO CKJIaJa KapOuaa KalbLMs, pa3peliaeTcsl XpaHUTh OJHOBpeE-
MeHHO He cBble 200 kr kapOua Kaiblus, IPUYEM U3 ITOTO KOJIUYECTBA B OT-
KPBITOM BUJE MOKET ObITh HE Oosee 50 Kr;

3) BCKPBIThIE OapabaHbl ¢ KapOUAOM KajblUsl CIEAyEeT 3alllUIlaTh HEMpPO-
HUIIAEMBIMU JJIsI BOJIBI KPBIIIKAMU;

1) 3alpeliaeTcsl B MECTax XpaHeHHUS M BCKPBITUs 0apabaHOB ¢ KapOui0M
KallblIUs KypeHHE, MOJb30BAHUE OTKPBITHIM OTHEM M NMPUMEHEHHE MCKpooOpa-
3YIOIIETO HHCTPYMEHTA,

K) XpaHEHHUE U TPAHCIOPTUPOBAHUE OATUIOHOB C ra3aMH OCYILIECTBIISIETCS
TOJIbKO C HABUHYEHHBIMHU Ha UX TOPJIOBUHBI TPEAOXPAHUTENBHBIMU KOJIIAKAMHU.
K Mecty cBapouyHbIX paOOT OayIOHBI JOCTABISIOTCS HA CHEIUATbHBIX TEJEK-
KaX, HOCWJIKax, caHkax. [Ipu TpaHcopTUpOBaHUU OAJNIOHOB HE JIOMYCKAIOTCS
TOJTYKH U YJapPhI;

) 3aIpeIaeTcsl XpaHEHNWE B OJJHOM MOMEIEHUU KUCIOPOAHBIX OAJIIOHOB
1 0aJUIOHOB C FOPIOYMMHU Ta3aMHM, a TaKXke KapOuja KaibliMs, KPacoK, Macen U
KUPOB;

M) MpU OOpAaIlEHUH C MOPONKHUMHU OaUIOHAMH M3-NOJ KHUCIOPOJa WIIU
TOpPIOYHX Ta30B COONIIOAAIOTCA TaKue k€ Mephbl 0€30MaCHOCTH, KaK M C HaroJI-
HEHHBIMH OaJIOHAMH;

H) 3alpeniaeTcss KypeHHe M NPHUMEHEHUE OTKPBITOrO OTHS B pajanyce
10 MeTpoB OT MeCT XpaHEHHUs WA, PSJOM C KOTOPBIMHU BBIBEILIMBAKOTCS COOT-
BETCTBYIOIIME 3aIPEIIAIONINE 3HAKU.

Packynopka 6apabaHoB ¢ KapOUIOM KadbI[Usi TPOU3BOIUTCS JIATYHHBIM
3yOmiaoM u MoJIOTKOM. Harmyxo 3amasHHble OapabaHbl OTKPBIBAIOTCS CIELU-
aJIbHBIM HOKOM. MecTO pe3a Ha KpBIIIKE MPEABAPUTEIHHO CMa3bIBAETCS CII0EM
coimaoia (TaBota). BekphiThie OapabaHbl ¢ KapOWUIOM KaJbIMsl CICIyeT 3alllu-
1[aTh HENPOHMLAEMBIMHU JUIi BOABI KPBIIIKAMH C OTOTHYTBIMU KpasiMH, IJIOTHO
OXBaThIBAIOIIMMU OapabaH. BricoTa 60pTa KphIIKY T0JKHA OBITh HE MeHee 50 MM.

KapOun xanbius JoJKeH XpaHUTbCS B CYXHX, XOPOIIO MPOBETPUBAEMBIX
NoMeIleHUsAX. YKiaaka O0apabaHOB JOIMyCKaeT XpaHEeHHe He Oojiee 4eM B JiBa
Apyca ¢ MPOKJIAAKON MEXKIy HUMHU M HOJ MEPBBIM SIPYCOM JTOCOK U IIMPUHOMN
Ipoxo0/a MEeXIy panamMu 0apabaHoB He MeHee | meTpa.

[Ipu pabote BeHTMIHb OaliOHA JOJKEH OBITh OTKPBHIT HE OoJiee 4yeM Ha
noJyi-obopora. Bo Bpemsi mepephiBOB B paboTe BEHTUIM OAJNIOHOB JOJIKHBI
OBITh 3aKPBIThI, HAKUMHBIE BUHTHI PETyKTOPOB OCIa0JICHBI.

[Tonp30BaThCS PEIYKTOPOM C HEHCTIPABHOW Pe3b00i B HAKUIHOW Tailke u
HEUCIIPaBHBIM MaHOMETPOM WJIM MAHOMETPOM C IIPOCPOYECHHBIM CPOKOM IIPO-
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Bepku 3AIIPEILIAETCS. PemoHT BeHTUIIEeH OQJJIOHOB MPU HAJIMYKMM B HUX Ta-
3a uinu cMmecu raza ¢ BozayxoM SAIIPEIIIAETCS. Beinyck raza npou3BoauTcs
TOJIbKO Ha OTKPBITOM BO3/IyX€, BJIaJIU OT UICTOYHUKOB OTHSI.

[Ipu yteuke raza pabota CBapOYHON YCTAaHOBKH HEMEIJIEHHO IMPEKpaIacT-
Csi; B CIy4ae BCIIBIIIKH ra3a, BHIXOSIIETO U3 00Pa30BaBIICHCS HETIOTHOCTH CO-
€IMHEHUH Ta30BOM ammapaTryphl, UITAHTOB U TOMY MOJ00HOT0, HEOOXOUMO He-
MENJIEHHO TEPEKPHITh BEHTWIM OAJJIOHOB U MOTYIIUTh TOPSAIIMM ra3 MOKpPOH
TPSIIKOM, KOIIIMO#, Ope3eHTOM, KOTOPBIE JOKHBI HAXOUTHCS HAa paboueM MecTe.

["a3ocBapmuk 00s13aH:

nepea Ha4aJI0M padoThbI:

a) yoenuThCcsi B MCIPABHOCTH allETHJIEHOBOT'O T€HEpaTopa, peryisropa
ra3oo0pa3oBaHusi, TUIPO3aTBOPA, TOPEJIOK, LUIAHTOB, BEHTUJIEH, OaIOHOB C
ra3amu, pe1yKTOpOB, MAHOMETPOB U JPYTUX YacTEW anmnapaTypsbl;

0) IpOoAyTh AlETUIICHOM PETOPTY, TUAPO3aTBOP, IINIAHTH U TOPEIIKY; TIPO-
IyTh KHCIOPOJOM BEHTHJIb PEAYKTOpa, COOIIOAasl TIPU STOM MEpHI MPEAOCTO-
POKHOCTH;

BO BpeMsi pa0oThI:

a) BOJISTHOM 3aTBOP JIepkKaTh MOCTOSHHO 3allOJTHEHHBIM BOJIoM. HanmuBaTh
BOJIy B BOJISIHOM 3aTBOP U IIPOBEPSTH €€ YPOBEHb Pa3peIIacTCs TOJbKO MPHU BbI-
KJIIOUEHHOM oJ1aue ras3a;

0) He JOMyCKaTh CHJIBHOTO HAarpeBa TOPENKU, JJIsi 4ero HeoOXOauMo,
MIPEJIBAPUTEIIBHO TOTYIIINUB €€, MEPUOANYECKU OXJIAXKIaTh TOPEIKY B EMKOCTH C
YMCTOM BOJIOU;

B KOHIIEe padoThI:

a) MOracuTh ropenky (pe3ak) MmyTeM MPEeKpallleHus MoJlauu K Heil BHayale
aleTUIIeHa, a 3aTeM KHCIIOPOJIa;

0) BBITYCTUTbH BECh AllETUJIEH U3 T€HEePATOPa, YAUIUTh W1, TPOMBITH I1aX-
Ty ¥ OTJCJIbHBIC YaCTH T€HEpaToOpa BOJAOM;

B) yOpaTh OQJJIOHBI U APYyroe 00OpyJOBaHME HA MECTa UX MOCTOSHHOTO
XpaHEeHHUS.

[Ippu mpoBegeHWM  Ta30CBAPOYHBIX W Tra3ope3arelbHBIX  padoT
SAIIPEINAETCA:

a) OTOrpeBaTh 3aMep3Ire aleTHICHOBBIC TEHEPATOPHI, TPYyOOIPOBOIBI,
BEHTWJIM, PEIYKTOPBI U APYTUe AETadu CBAPOUYHBIX YCTAHOBOK OTKPBITHIM OT-
HEM WIM PacKaJICHHBIMU MPEIMETaMH, & TaKXKE MOJb30BATHCSI HUHCTPYMEHTOM,
MOTYIIIMM 00pa30BaTh UCKPHI IPU Y1ape;

0) mOIyCKaTh COMPUKOCHOBEHUE KUCIOPOJHBIX OAJTIOHOB U 000PYI0Ba-
HUSI C HAUIMYMEM B HEM KHUCIIOPOJA C PACTUTEIbHBIMHU, KUBOTHBIMU U MUHE-
paJbHBIMU MacjaMU, a TaKXKe MPOMACICHHON OJEXKI0U, TPANKAMU U JPYTUMHU
peaMeTaMu;
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B) KypHUTh U TOJIb30BATHCA OTKPBITHIM OrHeM Osinke 10 M oT OaiIoHOB ¢
alETUIICHOM U KUCJIOPOAOM, OT alleTUJICHOBBIX TEHEPATOPOB U UIIOBBIX SIM;

r) paboTaTh OT OJHOIO BOJASHOTO 3aTBOpPA JIBYM CBapIIMKaM, 3arpyxaTh
KapOuJ Kajbllds 3aBBIIICHHOW TPaHyJISIIIUU WM MPOTAJKUBATh €r0 B BOPOHKY
amnrapara ¢ TOMOIIIbIO KEJE3HBIX MPYTKOB U MPOBOJIOKHU, paboTaTh HA KapOuUI-
HOH NBLIH;

1) 3arpyaTh KapOuj KaJbI[us B MOKPBIC 3arpy304HbIC KOP3UHBI WU MPU
HaJIMYUU BOJIbI B ra30COOpPHUKE, 3arpyKaTh KOP3UHBI KapOUaoM 0oJiee Mojo-
BUHBI UX 00bEMa IPH padoTe TeHEpaTopoB '"Bojia HAa Kapoua';

€) IMPOMU3BOUTH MPOJIYBKY allETUIICHOBOIO IJIAHTAa KUCIOPOAOM M KHCIIO-
POJTHOTO IIJIAHTA AlETUJICHOM, a TaK)Ke B3aMMO3aMEHSTh IIUTAHTH MPHU padoTe;

’K) TIPOKJIA/IbIBATh IJIAHTH BOJIM3M MCTOYHUKOB TEIUIa U 3JIEKTPOIPOBO-
JI0B, TIOJIb30BAThCS IIIJITAHTAMHU, JIJTHHA KOTOphIX MeHee 10 M u 6osee 40 M;

3) epeKpyUYrBaTh MEXIY COOOM, 3a1aMbIBaTh WM 3aKUMaTh ra3010/1BO-
TSI NUIaHTH;

1) IEPEHOCUTh T'€HEPATOP MPHU HAJTMYUU B ra30COOPHUKE alleTUIICHA;

K) opcupoBaHHasi paboTa alETUICHOBBIX T'€HEPATOPOB IYTEM MpEaHA-
MEpPEHHOT'0 YBEIWYEHHUS JIaBJIECHUS ra3a B HUX WJIM YBEIUYEHUS €IMHOBPEMEH-
HOM 3arpy3Ku KapOua KaJbIusl.

[IpaBuna mo>kapHOW 0€30MAaCHOCTH TMPHU MPOBEACHUU CBAPOYHBIX PadOT
MpeyCMaTpUBalOT 00sI3aTENIbHYIO MTOJATOTOBKY MECTa, I/ie OyAeT MPOU3BOIUTh-
csl cBapka. Hy>KHO OUMCTUTB ONpe/IeJICHHBIN y4acTOK padoueil MOBEPXHOCTH OT
BOCIUIAMEHSIIOIINXCSl BEIIECTB U MaTEPUAJIOB, KOTOPhIE MOTYT 3aropeThes, KO-
r71a Ha HUX MomagaeT packaieHHbld metamt (puc. 4.10). B tabdn. 4.4 npuBenex
paauyc miomaau paboyero Mecta, KOTOpoe OUYMINAETCsl, B 3aBUCUMOCTH OT TO-
ro, Ha KaKOM BBICOTE pacloJiaraercsi Touka cBapku. KommekroBanue T€XHOJIO-
TUYECKOTO 000PYOBaHUSI OTHETYIIUTEISIMU OCYIIECTBIISIETCSI COTIACHO TPeOo-
BaHUSIM TEXHUYECKUX YCIOBUH (ITacCIOPTOB) HA 3TO 00OPY0BAHHUE.

Tabnuua 4.4
Paaunyc 30HBI 32a4UCTKH OT BBICOTHI TOUKH CBAPKHU

Beicora  pacnonoxe- | 0...200 | 200 | 300 | 400 600 800 1000 | >1000
HUS TOYKU CBAPKH, CM

Panuyc 3ombl, momie- | 500 800 (900 | 1000 | 1100 | 1200 | 1300 | 1400
JKalllel OYMCTKE, CM

BriOop Tuma u pacyer HEOOXOAUMOI'O KOJHWYECTBA OTHETYIIUTEICH Ha
00BEKTE 3alIuThl (B MOMEILEHUH) OCYIIECTBISCTCS B 3aBUCUMOCTH OT OTHETY-
maniel crnocoOHOCTU OTHETYIIUTENS, KaTerOpuil MOMEIICHUHN MO MOXKAPHOU U
B3pBIBOIOKApPHOHN OMACHOCTH, a TaKXe Kjacca nmoxapa (tadi. 4.5).
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MecTo paGOTbI OYUCTUTD OT rOPHYINX

BeLleCTB 1 MaTepnanos

Puc. 4.10. Onpenesnenne paanyca Mecta 3a4nCTKHA

Tabauua 4.5

HopMmbl o0ecnieyeHnsi OTHETYIIUTEISIMH 00bEKTOB 3a1MTHI B 3ABUCHMOCTH
OT UX KATEeropui 1o MoKAPHOM M B3PbIBOMOKAPHOH ONACHOCTH
U KJIACCa Mokapa (32 HCKJIIYeHHUeM aBT03alPaBOYHbIX CTAHLMNI)

Kareropus momenieHus 1mo moxapHou Knacc | OrHeTymwmTes Iy ¢ paHroM TYIICHHS

Y B3PBIBOTIOKAPHOM OMTACHOCTH nokapa MOJEIBHOrO ovara
A, b, Bl - B4 A 4A

B 144B

C 4A, 144B, C win 144B, C

D D

E 4A, 144B, C, E unu 144B, C, E
r, 1 A 2A

B 55B

C 2A, 55B, C unu 55B, C

D D

E 2A,55B, C, Eumu 55B, C, E
OO01ecTBEHHBIE 3aHUS A 2A

B 55B

C 2A, 55B, C unu 55B, C

E 2A, 55B, C, Ewmm 55B, C, E

I[JI?I TYIICHUSA MMOKAPOB PA3JINYHBIX KJIACCOB ITOPOMIKOBLIC OTHCTYIIHNTCIIN

AOJIZKHBI UMCTb COOTBCTCTBYIOIINC 3aPAAbI IJIA:

e 1noxapoB kiacca A - nopoimok ABCE;
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e toxapoB kinaccoB B, C, E - nopomok BCE nnu ABCE;
e 110apoB kiacca D - mopomok D.

B 3aBucuMoOCTH OT BUJA TOpSIIIMX MATEPHATOB W BEUIECTB B COOTBET-
ctBuu ¢ 'OCT 27331-87 noskapsl MOTYT OBITH pa3jienieHsl Ha kiaccsl A, B, C,
I, Eu F unonknaccel Al, A2, B1, B2, JI1, 12 u JI3.

K nmoxapam knacca A OTHOCUTCS TOpEHUE TBEpAbIX BeulecTB. [Ipu aTom,
€CJIM TOPST TJCIOIINE BEIIECTBa, HAPUMEDP, APEBECUHA, OyMara, TeKCTUIIbHbIE
U3JIeNUsl U Tpoyee, TO MOXKApbl OTHOCATCS K mojakinaccy Al, HecrocoOHbIe
TJIETh, HAIPUMEDP, TJIACTMACCHI, K TTOJKIaccy A2.

K knaccy B oOTHOcCATCS mOXaphl JIETKOBOCIUIAMEHSIOIIUXCS TOPIOYHX
xuakocted. OHu OyAyT OTHOCUTBHCA K mojkiaccy Bl, ecnu »xuakoctu Hepac-
TBOPUMBI B Bojie (OCH3MH, TU3TOIUIMBO, HEPTH U ApyToe) U K Kinaccy B2 — pac-
TBOPUMBIE B BOJE (HAIlpUMep, COUPTHI).

Ecnu ropeHuto moaBepkEHbI ra3bl, HAlPUMEP, BOJAOPO, MPOINaH U JIpY-
rve, TO MoXKapbl OTHOCATCSA K Kkiaccy C, mpHu TOPEHUH K€ METANIOB — K KJ1accy
. Ilpuuem moaxmacc /[l BbIAENsS€T rOpeHUE JETKMX METAIUIOB, HAIPUMED,
ATIOMUHUSI, MarHUsI U WX CIUIaBOB; /|2 — MIENOYHBIX U PYTUX MOAOOHBIX Me-
TaJJIOB, HapUMEpP, HATpus U Kanus;, /I3 — ropeHue mMeTtamiocoiepkanmx co-
€IUHEHHM, HaTpUMep, METAITIOOPTaHUYECKUX, WU THIPUJIOB.

K kareropuun E OTHECEHBI 3JEKTPOYCTAHOBKH, K KOTOPBHIM IOJBE/ICHO
HamnpspKeHUe (AUAIEKTPUKHU B KUJIKOM, TBEPJIOM COCTOSIHUM ).

Kareropust F — ropeHue painoakTUBHBIX, SIIEPHBIX OTXOJIOB U MaTEpPUAJIOB.

B 3aMmkHyThIX TTOMeleHus X 00bemMoMm He Oosee S50 M U1l TYLIEHUS TO-
KAapOB BMECTO MEPEHOCHBIX OTHETYIIUTENEH (MM JTOMOTHUTEIBHO K HUM) MO-
I'YT OBITh UCTIOJIb30BaHbI OTHETYIIUTENN CaMOCPabaThHIBAIOIIME TTOPOIITKOBHIE.

Br16op ornerymmrens (MepeaBKHONW WM PYYHOI) 00yCIOBIICH pa3Me-
paMH BO3MOJKHBIX 04aroB mnosxkapa. [Ipu 3HauMTEIbHBIX pa3Mepax BO3MOXKHBIX
OYaroB MokKapa HEOOXOAUMO UCIOJIb30BaTh EPEABUKHBIE OrHETYyUTenu. [Ipu
BBIOOpE OTHETYLIUTENSI C COOTBETCTBYIOUIUM TEMIIEPATYPHBIM NPEAEIOM HC-
MOJIb30BaHUs YUYUTHIBAIOTCS KIMMATUUYECKHE YCIOBUS IKCIUTyaTalluM 3JaHUNA U
coopyxeHuil. Eciii BO3MOXHBI KOMOMHUPOBAHHBIE OYaru rnoxapa, To Mpearo-
YTEHHUE TIPU BHIOOpPE OTHETYIIUTENS OTAAeTCs OoJiee YHUBEPCATLHOMY IO 00J1a-
CTU NIpUMEHEHUsA. B 0OIIECTBEHHBIX 3/JaHUSIX U COOPYKEHUSAX HA KAXKJIOM dTa-
’KE pa3MENIaeTCsl HE MEHEE JIBYX OTHETYIIUTEIIEH.

[Tomenienne kareropuu [ mo B3phIBONOKAPHON U MOXKAPHOW OMACHOCTH
HE OCHAILAETCA OTHETYLIUTENSIMHU, €CJIM IUJIOIIa b TOr0 MOMEIIECHUS HE Tpe-
BoimraeT 100 M’

[Ipy HaNMMYMK HECKOJBKHUX PSIOM PACIOJI0KEHHBIX MOMEIIEHUN OJHOTO
(GYHKIIMOHATBFHOTO Ha3HAYCHHUS OMpenesieHne HeOOXOIMMOIo KOJIMYeCTBa OT-

HETYIIUTEJEH OCYIIECTBISICTCA MO CYMMapHOW IUIOMIAAA ATHUX IOMEIICHUN
(Tabm. 4.6).
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[Tomenienusi, 060py0BaHHbBIE ABTOMAaTUYECKUMHU CTAI[MOHAPHBIMU YCTa-
HOBKaMH TNOKAPOTYIICHUsI, 00ECIIEYMBAIOTCSI OTHETYIIUTENISIMU Ha 50 mpoLeH-
TOB OT PACYETHOT'O KOJIMYECTBA OTHETYIIIUTENEH.

PaccrostHue oT BO3MOKHOIO odara Ioxapa J10 MecTa pa3MEIIeHUs Iepe-
HOCHOT'O OTHETYIINUTENS (C Yy4eTOM MEPEropoioK, IBEPHBIX MPOEMOB, BO3MOXK-
HBIX 3arpOMOXACHUI, 000pYy0BaHUsA) HE TOJKHO NpeBblaTh 20 METPOB IS
MOMEIICHUN aIMUHUCTPATUBHOTO M OOIIECTBEHHOr0 Ha3HayeHus, 30 MeTpoB -
U1 oMeneHun kareropuid A, b u Bl - B4 no nmoxapHOM U B3pbIBOIIOKApPHOU
onacHocTH, 40 MeTpOB - JJIsI MOMEIICHU Kateropuu I’ mo mokapHOW U B3PbI-
BOIIOKapHOM OmacHocTH, 70 METpoB - I MOMEIIEHUM Kateropuu [ mo mo-
YKAPHOM U B3PBHIBOMOKAPHOU OMTACHOCTH.

31aHUsA U COOPYXKEHHUS MPOU3BOJICTBEHHOIO M CKJIAJACKOTO HA3HAYCHUS
JOTIOJIHUTEBHO OCHAIIAIOTCS NEPEABUKHBIMU OTHETYILIUTEIISIMMU.

PykoBoguTens opranu3aiuu 00ecreurBaeT HaMYUE U UCIPABHOCTH OT-
HETYLIUTENIEH, TEPUOANIHOCTh UX OCMOTpPA U MTPOBEPKH, & TAKXKE CBOECBPEMEH-
HYIO IIEpE3apsIKy OTHETYIIUTEIICH.

OrserymmTenu, pa3MEIIEeHHbIE B KOPHIOPAax, NPOXOAaxX, HE JOJIKHBI
IPEMsITCTBOBAaTh 0€30MacHOM 3BaKkyauuu jatojeil. OTHeTyIUTeNN CleayeT pac-
MoJIaraTh Ha BUAHBIX MECTaX BOJIM3M OT BBIXOJOB U3 MOMEILIEHU Ha BBICOTE HE
6onee 1,5 metpa.

Tabnuua 4.6
HopMmbl ocHaIeHHs1 TOMEICeHU NepeABHKHBIMHM OTHETY M TEJISIMH
Kareropus nomenienust | [lpenensHas Kiace Or”eTymunreny ¢ paHroM
0 MTOKAPHOM M B3pBIBO- | 3alllMIIaeMasl | Iokapa | TYLIEHUS MOJEIbHOrO oyara
MI0YKapHOU OITACHOCTH momap (M%) (uTyK)
A,b,Bl -B4 500 A 2-6Aumul-10A
B 2-144B unmu 1-233B
C 2 - 6A, 144B, C uiu 1-10A,
233B, C
D D
E 2 -6A, 144B, C, E unu 1-10A,
233B,C, E
I, I 800 A 2 - 6A umu 1-10A
B 2-144B nmm 1-233B
C 2 - 6A, 144B, C unmu 1-10A,
233B, C umm 2-144B, C unm 1-
233B, C
D D
E 2 - 6A, 144B, C, E wu 1-10A,
233B, C, E win 2-144B, C, E
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HeobxoaumMoe KONMMYECTBO MOMXKAPHBIX HIMTOB M MX TUIl OMPEACTISIOTCS
corjacHo Ta0:. 4.7. IloxkapHble MUTHI KOMILIEKTYIOTCSI HEMEXaHU3UPOBAHHBIM
IIOKapPHBIM UHCTPYMEHTOM U UHBEHTAPEM.

bouku g XpaHeHust BOJbl, YCTAHABIUBAEMbIE PSOM C MOKAPHBIM IIU-
TOM, JOIDKHBI HMeTh 00beM He MeHee 0,2 M’ M KOMIUIGKTOBATHCS BEIPAMIL.
SImuky 119 1ecka OJKHBEI UMeTh 00beM 0,5 M’ ¥ KOMIUIEKTOBATHCS COBKOBOM
nonatod. KoHCTpyKIus sAllUKa JOJDKHA O00eCeurBaTh YJI0OCTBO W3BICUYEHUS
MECKa M HCKII0YaTh MOMNAJaHUuE OCAAKOB. fIIMKM C MECKOM, Kak IPaBuio,
YCTAHABIIMBAKOTCS C MOXKAPHBIMHM IIUTAMH B MECTaX, I'JI€ BO3MOXKEH DPa3JIUB
JIETKOBOCIUIAMEHSIOIIUXCS WA TOPHOYUX KUJIKOCTEH.

Jl71g moMeleHnii 1 Hapy>KHbIX TEXHOJIOTUYECKUX YCTAaHOBOK KaTEropuu
A, b u B 1o B3pBIBOINOKAPHON M TMOXKAPHOW OMACHOCTHU MPEAYyCMATPUBACTCS
3anac mecka 0,5 M° Ha Kakapie 500 M’ 3aIMIaeMoi UIOIIAIH, a IS TOMELIe-
HUU U HApYXXHBIX TEXHOJOTMYECKUX YCTAaHOBOK Kareropui I' um [{ - HE MeHee
0,5 M> Ha kaxkapie 1000 M 3aImaeMoi MIOmaIu.

[TokpeIBasia 1711 U30JAIMKA O4Yara BO3rOpaHus JOJHKHBI UMETh pa3sMep HE
MEHEE OJHOTO METpa WIMUPUHOW U OAHOTO MeTpa MIMHOM. [lonoTHa xpaHATcs B
BOJIOHETIPOHHUIIAEMBIX 3aKphIBAIOIMUXCS (PyTispax (Uexiax, ymaKoBKax), MO3-

BOJISTFOIIMX OBICTPO MPUMEHHUTH ATH CPEJCTBA B ClTydae Mmoxkapa.
Tabnuya 4.7
HopMbl ocHaLIeHUS 3IaHUI, COOPYKEHUH, CTPOCHUH U TEPPUTOPHUHA
MOKAPHBIMU HIUTAMH

HaumenoBanue ¢ynkimonanpHoro HazHauenus| [IpenensHas 3amu- | Kimace |Tum mura
MOMEIICHUN U KaTeropusi MOMEIICHUNA WIIN naemas miomaaes 1 | moxapa
HAPYKHBIX TEXHOJOTMUYECKUX YCTAHOBOK MO | MOKAPHBIM IIUTOM,

B3PBIBOIIOKAPHOM M MOKAPHOM OIMACHOCTH KB. METPOB
A,buB 200 A LIIT-A
B IIIT-B
E HIIT-E
B 400 A LIIIT-A
E LIII-E
I'm /| 1800 A LIIIT-A
B IIII-B
E HIIT-E
[Tomenienus U OTKPBITHIE TIOMIAAKHU MIPEATTPHUSI- 1000 - LIIT-CX

TU (OpraHu3anuii) No NepPBUYHON repepadoTKe
CEJIbCKOX03UCTBEHHBIX KYJIbTYP
[Tomemenus pa3IMYHOTO HA3HAYCHUS, B KOTO- - A LITITT

PBIX TPOBOJISITCS] OTHEBBIE PA0OTHI

YcnoBHbIe 0003HAUEHUS IIUTOB:
HIII-A - muT noxapHslil 411 04aroB noxapa kiacca A;
IIII-B - mut noxxapHsIi U1 04aroB Iokapa kiacca B;
HIII-E - muT noxapHslil AJ1s1 04aros noxkapa kiacca E;
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HIIT-CX - muT noxxapHbIi 715 CENbCKOXO03MCTBEHHbIX MPEANPUATUN (OpraHu3anuil);
LIIIIT - muT nmoxapHbld NEPEABUAKHOM.

B 31aHuM uiam cOOpy>KEHUH, KPOME KHJIBIX IOMOB, B KOTOPOM MOKET O/JI-
HOBpPEMEHHO HaxoAuThcsa S0 u O0oJiee YeIoBeK, TO €CTh Ha 00BEKTE C MACCOBBIM
peObIBAHUEM JIIOJICH, a TaKkKe Ha OOBEKTE C pabOUYUMHU MECTaMU Ha ATaxe JJIs
10 u GoJiee yenOBEK PYKOBOAUTEIL OpraHU3alui 00ecreurBaeT HAJIMUKE IJia-
HOB PBaKyallly JII0IeH npu noxkape. PykoBoautens opranu3anuu o0ecreynBaeT
HaJIMYKE Ha JBEPSAX MOMELIEHUN NPOU3BOACTBEHHOTO U CKJIAJCKOIO0 HA3HAYEHUS
U HApY>KHBIX YCTAHOBKaxX O0O3HAUYECHHE WX KATETOPHM IO B3PHIBOMOXKAPHOU U
MO>KAPHOM OIMACHOCTH, a TAaKXKe Kjacca 30HbI B cOOTBETCTBUU ¢ D3 «TexHuue-
CKHUM perIaMeHT O TPEOOBaHUSIX MOKAPHOM OE30MACHOCTH.

PykoBoauTens opraHu3aiuu 0OECIEYMBACT YCTPAHEHHE IMOBPEXKICHUN
CPEACTB OTHE3AIIUTHI JJISI CTPOUTENIbHBIX KOHCTPYKIHM, HHAKEHEPHOTO 000pPY-
JOBaHHMS 3[JaHUN U COOPYKEHUM, a TAKKE OCYIIECTBISAET MPOBEPKY COCTOSTHUSA
OTHE3AIUTHOW 00pabOTKH (MMPOMUTKUA) B COOTBETCTBUM C MHCTPYKIIMEH H3TO-
TOBHUTENSI U COCTABJSIET aKT (MPOTOKOJ) MPOBEPKH COCTOSHUSI OTHE3ALIUTHOU
o0pabotku (mpormTku). I[IpoBepka COCTOSHHUS OTHE3AIUTHOW OO0pPabOTKH
(MpONMUTKU) TPU OTCYTCTBUM B HMHCTPYKIMU CPOKOB MEPUOAUYHOCTH IMPOBO-
JIUTCS HE PEKE OJIHOTO pasa B rofl.

B ciiyyae OKOHYaHMS TapaHTHUPOBAHHOI'O CPOKa OTHE3alUTHOM 3 dek-
TUBHOCTH B COOTBETCTBUM C MHCTPYKIIMEW 3aBOJIa-U3rOTOBUTENS U (WJIM) MPO-
W3BOJIMTENIS OTHE3AIMUTHBIX PabOT PyKOBOIUTENh OpTraHU3AIMU 00ECTICUNBAET
MIPOBEACHUE MMOBTOPHON 00paOOTKM KOHCTPYKIIMK M MHKEHEPHOTO 000pYI0Ba-
HUS 3JaHUNA U COOPYKECHUMU.

PykoBoauTens opranuzaiuu o0ecredynBaeT cOop UCIOIb30BaHHBIX OOTH-
POYHBIX MaT€pUATIOB B KOHTEWHEPHI U3 HETOPIOYETO Marepualia ¢ 3aKpbIBaro-
HICICSl KPBIIKOW U yJaJeHUE MO OKOHYaHUU padouell CMEHbI COAEPKHUMOTO
YKAa3aHHbBIX KOHTEHHEPOB.

CrnernuanbpHasi OJIeK/1a JUll, padoTalolUX ¢ MacjiaMH, JIJakKaMH, KpacKamu
U IPyTHUMU JIETKOBOCILIAMEHSIOIIMMUCS U TOPIOYUMU JKUIKOCTSIMH, XPAHUTCS B
MOABEIICHHOM BUJI€ B METAJUIMUECKHUX IKa(dax, yCTAHOBICHHBIX B CIEIIUATIHLHO
OTBEJICHHBIX ISl 3TOU LIEJIN MECTax.

[Ipn skcmutyatanuu 3BaKyallMOHHBIX MYTEH, 3BAKyallMOHHBIX W aBapHil-
HBIX BBIXOJIOB 3alPEIIacTCs:

a) yCTpauBaTh Ha MyTAX dBaKyalluu MOPOTH (3a UCKIOUYEHUEM TTOPOTOB B
JIBEPHBIX MPOEMax), yCTaHABIUBATh Pa3ABUKHBIC U MOIbEMHO-OMYCKHBIC JIBE-
pu U BOpoTa 0€3 BO3MOXKHOCTH BPYYHYIO OTKPBITh WX W3HYTPU M 3a0JOKUPO-
BaThb B OTKPHITOM COCTOSIHWMH, BPALAOIIMECS JBEPU U TYPHUKETHI, & TaK¥Ke
IpYyTHUe yCTPOMCTBA, MPEISITCTBYIONINE CBOOOHOM 3BaKyaIllu JIFOJACH, IIPU OT-
CYTCTBUU MHBIX (IyOIUPYIOMINX) MyTEeH dBaKyallu JUOO0 TIPH OTCYTCTBUH TEX-
HUYECKUX PELICHUM, MO3BOJISIONIMX BPYYHYIO OTKPBITH U 3a0JIOKMPOBATh B OT-
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KPBITOM COCTOSIHUM YyKa3aHHBIE ycTpoicTBa. [lomyckaercss B JOIOJIHEHHE K
PYYHOMY CTIOCOOY NMPUMEHEHHE aBTOMAaTHYECKOTO WJIM JUCTAHIIMOHHOTO CITO-
coba OTKpBIBAaHUS M OJIOKUPOBAHUS YCTPOUCTR;

0) pasmemath (yCTaHABIMBATh) HA MYyTSX BAKyallMd M HBaKyallMOHHBIX
BBIXO/Iax (B TOM 4HCIIE B MPOXOJax, KOpuaopax, TamMOypax, Ha rajepesx, B
TU(TOBBIX XO0JIJIaX, HAa JICCTHUYHBIX TUIOIIAJKAX, MapIax JIECTHUII, B ABEPHBIX
poeMax, 3BaKyallMOHHBIX JIIOKaX) pa3INdHbIe MaTepHAIIbI, H3CIHsI, 000PYI0-
BaHWE, MTPOU3BOJICTBEHHBIC OTXObI, MyCOp M JPyTHE MPEAMETHI, a TakkKe 0JI0-
KAPOBATh JIBEPU IBAKYaI[MOHHBIX BBIXOJIOB;

B) yCTpaWBaTh B TaMOypax BBIXOJOB (32 UCKIIOUCHUEM KBAPTUP U MH]IH-
BUyaJbHBIX JKIJIBIX JOMOB) CYIIMJIKH M BEIIAIKH JUIS OJICXKbI, TapaepoObl, a
TaK)Ke XpaHUTh (B TOM YHCJIC BPDEMEHHO) HHBEHTAPh ¥ MaTCPUAIIHI;

') GUKCUPOBATH CAMO3aKPBIBAIOIINECS IBEPH JICCTHUYHBIX KIIETOK, KOPH-
JIOpOB, XOJJIOB M TAMOYPOB B OTKPBHITOM TOJIOKEHUH (€CITH JJIsI ITUX Ieliel He
UCIIOJIb3YIOTCS YCTPOMCTBA, aBTOMATHUECKH CpabaThIBAIOIIME TPU TOXKape), a
Tak)kKe CHUMAaTh UX;

1) 3aKPBIBATh KATIO3HM WM OCTEKJISATH MEPEX0abl BO3AYIIHBIX 30H B HE3a-
JBIMIIIEMBIX JICCTHUYHBIX KJIETKAX;

€) 3aMEHSATh apMHUPOBAHHOE CTEKJIO OOBIUHBIM B OCTEKJICHUH ABEpPEHl U
pamyr;

’K) U3MEHATHh HAaIpaBJICHWE OTKPBIBAHUS JBEPEH, 3a MCKIIOUECHHUEM JIBE-
pel, OTKphIBaHHWE KOTOPBIX HE HOPMHUPYETCS WIIM K KOTOPBIM MPEIbSBISIOTCS
WHBIE TpeOOBaHUS B COOTBETCTBUU C HOPMAaTHUBHBIMH MPABOBBIMH aKTaMHU.

PykoBoauTens opranuzanu 00ecreyuBaeT UCTIPABHOE COCTOSTHUE 3HAKOB
MOo’KapHOW 0€30MaCHOCTH, B TOM YHCIIe 0003HAYAIONTUX MTyTH dBaKyallud 1 dBa-
KyallUOHHBIE BBIXOJbl. DBaKyallMOHHOE OCBEIIEHHWE ITOJDKHO HAXOJIUTHCS B
KPYTJIOCYyTOYHOM PEXUME PadOThl MIIM BKIIOYATHCS aBTOMATUYECKH TIPHU Tpe-
KpaIleHU! JICKTPONUTaHUS Pab0UYero OCBEIICHUS.

[Tpu sKcIUTYyaTaliu CUCTEM BEHTWIISIIIUN W KOHIUITMOHUPOBAHUS BO3IyXa
3arpeniaeTcs:

a) OCTaBJIAThH JIBEPY BEHTHJIAIIMOHHBIX KaMEp OTKPBITHIMU;

0) 3aKpBIBaTh BHITSKHBIC KaHAJIbI, OTBEPCTHUS U PEIICTKY;

B) MOJAKJIIOYATh K BO3yXOBO/IaM ra30Bble OTOMHUTEIbHBIC TPHOOPHI;

T') BBDKUTATh CKOMMBIITMECS B BO3yXOBOJAaX XKUPOBBIC OTIIOKEHUS, MBI
U ApyTHUe TOPIOYNE BEIIECTBA.

PykoBoauTe s OpraHu3aIiuy ONpeAeIsieT MOPSA0K U CPOKH ITPOBEIACHUS
paboT M0 OYKMCTKE BEHTHIAIIMOHHBIX KaMep, IUKJIOHOB, (PHIIBTPOB U BO3AYXO-
BOJIOB OT T'OPIOYMX OTXOJIOB C COCTaBJICHHEM COOTBETCTBYIOIIErO aKTa, MpHU
ATOM TaKue pabOThI MPOBOIATCS HE PEXe OJHOTO pasza B roja. OUUCTKY BEHTH-
JSIIAOHHBIX CUCTEM ITOXKAPOB3PHIBOOIMACHBIX W TOXKAPOOIACHBIX MOMEIICHUN
HEO0OXOIMMO OCYIIECTBIIATH MOKapOB3PHIBOOE30MACHBIMU CITIOCOOAMMU.
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PykoBoauTens opraHu3aiy 00€CHeurBaeT HCIPABHOE COCTOSHUE I10-
KApHBIX THAPAHTOB U PE3EPBYAPOB, SIBIAIONIMXCS MCTOUYHUKOM IPOTHUBOIIO-
KApPHOTO BOJOCHAOKEHMUSI, UX YTEIUICHUE U OYUCTKY OT CHEra M JibJja B 3UMHEE
BpeMs, a TaKKe JOCTYIHOCTh MOJbE3/Ia MOKAPHOU TEXHUKH U 3a00pa BOJbI B
ar00oe BpeMs roaa. HampassieHue ABHXKEHUS K TTOKapHBIM THAPAHTAM U pe3ep-
ByapaM, SBJISIONIUMCS HMCTOYHHKOM IPOTHUBOIIOXKAPHOTO BOJOCHAOKEHHUS,
JOJHKHO 0003HAYaThCs YKA3aTEISIMHU C YETKO HAHECEHHBIMU IU(PPAMH PacCTOs-
HUS 10 UX MECTOPACTIOIOKEHUSI.

Ilpu obHapyscenuu noscapa unu NPU3HAKO8 20peHus 8 30aHuu, TIoMele-
HUU (3aJbIMJICHHUE, 3allax rapy, MOBBIIICHWE TEMIIEPATyphl BO3yXa U IPYToe)
HEO0OXO0IUMO HEMEJIJIEHHO COOOITUTh 00 3TOM Mo TenedoHy B MOKAPHYIO OXpa-
Hy (IIpy 3TOM HEOOXOAMMO Ha3BaTh aJpec 0ObEKTa 3alUThI, MECTO BO3ZHUKHO-
BEHHUS 110Kapa, a TAKXKE COOOLIUTh CBOIO (PaMUIIMIO); TPUHATH NOCUIbHBIE ME-
PBI 10 9BAKyallMK JIOJEH U TYHICHUIO TTOXKapa.

4.4. BE3OITACHOCTD BBIIIOJIHEHM S PABOT
CTI'A30BAJIOHHBIM OBOPYIOBAHUEM

be3omacHOCTh 3KcIUTyaTanuu OajUIOHOB, KaK Pa3HOBHUIHOCTEH COCY/IOB,
paboTaromux IoJ JaBjicHUEM, perinameHTupyercs «lIpaBuaaMu MpOMBIIIICH-
HOM 0€30MacHOCTH OMAaCHBIX IPOM3BOJICTBEHHBIX OOBEKTOB, Ha KOTOPBIX HC-
MoJIb3yeTCsl 000pyJI0BaHHME, padoTaromiee oA H30BITOYHBIM JaBJICHUEM)
(ITpuka3 Pocrexnamzopa ot 25.03.2014 Ne 116).

[IpyunHbI aBapuii ra30BbIX OAJTIOHOB MOXKHO Pa3/ieNIuTh Ha TPU TPYIIIIHL:

1) KOHCTPYKTOPCKUE;
2) TEXHOJOTUYECKHUE;
3) BKCIUTyaTalMOHHBIE.

K KOHCTPYKTOPCKMM TMPHUYWHAM OTHOCSTCS HEMPABUJIBHBIA BHIOOpP KOH-
CTPYKLMHU WJIHA OTIEJIBHBIX €€ 3JIEMEHTOB, OTCYTCTBHE MPOBEPOUYHOrO pacueTa
HA IPOYHOCTb.

K TexHOJOrm4eckum mnpudYrMHaAM OTHOCSATCS TOSIBIIEHHE e(PEKTOB KOH-
CTPYKIIMH, CHHKAIOIIUX €€ MPOYHOCTHBIC XAPAKTEPUCTUKU. DTO JINTECHHbBIEC pa-
KOBUHBI, HEIPOBAPHI, Ia30BbIC MTOPHI U IJIAKOBBIC BKJIFOYEHHSI CBAPHBIX COEJIH-
HEHUM, TePEeKThI 3aKJICTIOK, BHYTPEHHHUE U HAPY>KHBIC TPEIIUHBI, TPOYKOTH.

K skcrutyaraliliOHHBIM OTHOCSITCSL:

® HapyIICHHUE PEKUMOB IKCIUTyaTalnu (MPEBBIIICHUE JOMYyCTUMBIX 3HaYe-

HUU JABJICHWM, BCJICACTBHE OIIMOOYHBIX JCHUCTBUM WM HU3-32 OTCYT-

CTBHSI, WM HEUCIPABHOCTH KOHTPOJIBHBIX IPHOOPOB, HarpeB OallioHa,

MPUBOASAIINN K MOBBIIICHUIO JTABJICHUS Ta3a);

® U3MEHEHUE IPOYHOCTHBIX CBOMCTB KOHCTPYKIIMOHHBIX MAaTE€pUajoB B

YCJIOBUSIX HU3KUX TEMIIEPATYD;
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e [1aJicHHEe Oa/VIOHa C BBICOTHI WJIM YJIap €ro O TBEPABIN MIPEAMET;
® HEUCIPABHOCTh BUHTOBOW HAPE3KU TOPJIOBHMHBI OasIOHA, PUBOASAIIAS K

BBIPBIBAHUIO BEHTHJISI, WJIM HEUCIIPABHOCTh CAMOI'O0 BEHTWJIS, B PE3YJIbTa-

T€ Yero MpOMCXOAUT ObICTpas yTeuka raza u3 OajioHa ¢ 00pa3oBaHHEM

B3PBIBOONIACHOI CMECH B TOMELICHUH;

® [IOMAJaHUE XKUPOB M Macel HAa apMarypy U TOPJIOBUHY KHUCIOPOJHOTO
OaJIjIoHa;

® [I0M1aJJaHNE OKAJMHBI U PKABUYMHBI B BOJOPOHBIE OaJUIOHBI;

® 3ar0JIHEHHE OaJUIOHOB PadOYMM TEJIOM, ISl KOTOPOrO OHU HE MpeIHa-
3HA4Y€HbI (BO3MOXKXHOCTh OOpPa30BaHMS B3PbIBOOIIACHON CMECH);

® CTapeHue MOPUCTOM MacChl (AKTUBUPOBAHHBIM YTOJIb B allETOHE), B KOTOPOI
pacTBopsieTcs aueTWIeH. B pe3ynbraTe aleTuieH MepexoanuT B CBOOOJHOE

COCTOSIHME U3 PACTBOPEHHOT0, a 3aTEM MOJIMMEPHU3YETCS C B3PHIBOM.

C ydyeToM Ha3BaHHBIX MPUYUH aBapuu 0auIOHOB npaBuiia PoctexHanzopa
YCTaHABIIMBAIOT TPEOOBAHMS K YCTPOMUCTBY M O€30MaCHOM MX IKCIUTyaTallUH.

KoHncTpykuust 6amioHoB foikHa o0ecreuynBaTh HAJEKHOCTh, JOJTOBEY-
HOCTb M 0€30MacHOCTh 3KCIUIyaTalli B TEYEHUH BCETO PACYETHOTO CpPOKa
ClIy’kObl M IpenycMaTpUBaThb BO3MOXKHOCTH MPOBENEHUS TEXHUYECKOIO OCBH-
JETENbCTBOBAHUSA, OYMCTKH, IPOMBIBKHM, ITOJIHOTO ONOPOKHEHMS, IPOJYBKH,
PEMOHTA, SKCIUTYaTallMOHHOTO KOHTPOJIS METaJIa U €r0 COEIMHEHUM.

Pacuer Ha MpOYHOCTH MPOU3BOJUTCS MO METOJUKAM, COTJIACOBAHHBIM C
Pocrexnanzopom.

Martepuainbl, IpUuMeHsieMble JJIsl U3TOTOBJIEHUS OAIIOHOB, JAOJKHBI 00€ec-
NeYrBaTh UX HAJEXKHYI0 padOTy B TEUEHHME PACUETHOIO CpoKa CIIyXObI C yue-
TOM 33JaHHBIX YCJIOBHUM J3KCIUTyaTalHWH (pacyeTHOE NAaBJIECHUE, MUHUMAaJbHas
OTpULIATENIbHAs U MaKCUMaJbHasl pacyeTHas TEMIIEPATyphl), COCTaBa M Xapak-
Tepa cpeabl (KOPpO3WOHHAs aKTUBHOCTb, B3PBIBOONACHOCTh, TOKCHYHOCTH) U
BIIMSIHUSI TEMIIEPATYPhl OKPYXkAIOLIEro Bo3Ayxa (Ipu BeIOOpE MaTepUasioB IS
cocyla, B TOM uucie ¥ OayIOHOB, MPEAHA3HAYEHHBIX NJI YCTAHOBKU Ha OT-
KPBITOM IUIONIAJIKE, TOJDKHA YUYUTHIBATHCS A0CONIOTHAs MUHUMAabHAs TEMIIe-
paTypa Hapy>KHOI'O BO31yXa JUIsl JaHHOI'O palioHa).

B 3aBucHMOCTH OT yCIOBUHM 3KCIUTyaTaluu OajUIOHOB MPEAbSBISIIOTCS
crienuaibHble TpeOoBaHUA K 00pabOTKe MeTajla U €ro CBapKe, MeToJaM Je-
(PEKTOCKOMUU W HCCICAOBAHUAM MEXAHMUYECKUX U MeTauiorpaduuecKux
CBOMCTB, K HOpMaM OIIEHKH KayeCTBa U3TOTOBJICHUSI.

N3roToBneHue u peMOHT OaUIOHOB UMEIOT MPABO BBIMOJIHATH CIIEUAN-
3UPOBAHHbIC OPraHU3allMU, PAaCIojararone HEeOOXOJUMBIMU TEXHUYECKUMU
CpelcTBaMu U UMelolue JuieH3uto Pocrexnaazopa.

[locne w3roroBieHus OayuIOHBI MOABEPrarOTCS THAPABINYECKOMY U
ITHEBMAaTUYECKOMY HCIIBITAHUIO TPOOHBIM JIABJICHUEM (HE MEHEE YeM IOJIyTOp-
Hoe pabouee). [I1st BBIABICHUS TEXHOJOTUYECKUX (PAKTOPOB pa3zrepMeTU3alNuu
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O0aJUTOHBI TMEPHOJMYECKH TPOXOJAT OCBHUJICTECIbCTBOBAHUE: OAJJIOHBI IS
HEKOPPOAUPYIOLIMX Ta30B UCHBITHIBAIOT 1 pa3 B 5 JieT, a Il KOPPOAUPYIOIIUX
razoB - 1 pa3 B 2 roga. Bce 6ayioHbl oaBEepraroTcss BU3yalbHOMY OCMOTPY U
TUAPABINYECKOMY HCIIBITAaHHUIO. AIIETUIICHOBBIE OAJUIOHBI, 3aII0JHEHHbBIC TTOPH-
CTOM MaccOM, UCOBIThIBAIOTCS TOJBKO CKATBIM a30TOM.

HauOonbiiee yncno aBapuil OAIJIOHOB MPOUCXOAUT BCIEJACTBUE HEMpa-
BWJIBHOM MX 3KciulyaTanuu. be3omacHas skcrutyararusi o0ecrieduBaeTCsl BbI-
MOJIHEHUEM ONPEACIICHHBIX YCIIOBUN, pACCMOTPEHHBIX JaJIee.

JIns1 GayUTIOHOB C CXKMDKEHHBIMH M PACTBOPEHHBIMHU T'a3aMH YCTAHOBJICHBI
HOPMBI MX HAIIOJHEHUS MO 00BEMY, UTO IMO3BOJISIET M30€KaTh PE3KOro pocTa
JABJICHUS B HUX TIpU Harpese. J[JIsI MCKIIIOUEHHS B3pbIBAa allETHIICHOBBIX Oall-
JIOHOB BEJETCS KOHTPOJIb CPOKOB UX SKCIUTyaTaIUH.

Jlns mpenoTBpalieHus neperpeBa OalJIOHOB OHW YCTAaHABJIMBAIOTCS Ha
paccTosTHUM HE MEHee | M OT paanaTopoB OTOIJICHHUS M APYTHUX 3aKPBITHIX HC-
TOYHHUKOB TEILJIA U HE MEHEE 5 M OT UCTOUHUKOB TEILUIA C OTKPBITHIM OTHEM.

Jlns mpenoTBpallieHuss CONPUKOCHOBEHHUSI OalIOHOB C TOKOBEIYIIMMU
MIPOBOJAMHU PACCTOSTHUE A0 HUX JIOJHKHO OBITh HE MeHee 1 M.

[Ipu skcruryatanuu O0aIJIOHOB B YCIOBHUSX HU3KUX TEMIIEpaTyp, KOTOPHIS
Jenal0T MaTepuall EeMKOCTH XPYIKUM, HEOOXOIUMO MPHUHSATH MEPHI 10 yCTpa-
HEHHMIO Pa3HOTO pojia yAapHBIX Harpy3ok. OcoOyr OCTOPOKHOCTH CIEAYEeT
MPOSIBIIATH MPU UX TPAHCIIOPTUPOBAHUMU.

Jlns mpenoTBpallleHus najieHus: 0aJUIOHOB U YJIapOB UX JIPYT O Apyra Mnpu
MIEPEBO3KE MCIOJIB3YIOT CIIELHHUATbHBIE ABTOMAIIMHbBI, ABTOKAPbI U TEJICKKH, B
KOTOPBIX OaJIJIOHBI YKJIAABIBAIOTCS B THE3/1a M 3aKPETUISIOTCS.

[Ipy oTBepTHIBAaHUM KOJIaka OaJsIOHA, BEHTWIIS U JAPYTHX JJIEMCHTOB HE
JOTYCKAETCSI IPUMEHSATh TaKHEe MHCTPYMEHTHI, KOTOPBIE CIIOCOOHBI BBI3BATh HC-
KpbI (MOJIOTOK, 3yOHIIO), @ MOYKHO MCIIOJIB30BaTh TOJIBKO CTICITUATBHBIC KITFOUH.

[Tocne cHATHS KoOJMaka W 3aryiyliKd HEOOXOJIUMO MPOBEPUTH HMCITPaB-
HOCTb IIPUCOCAUHUTEIILHON Pe3bObl HA MITYILIEPE BEHTHIIS,, OTCYTCTBUE HA IITY-
1epe KUCIOPOIHOrO OajlsioHa CJIeIOB Maciia v xKupoB. [[1s o6e3xkupuBaHus vc-
MOJIB3YIOT YETBIPEXXJIOPUCTBIN YIJIEPO, TPUXJIOPITUIIEH U TETPAXJIIOPITUIIEH.

JIns  WCKIIFOYEHWS BO3MOXKHOCTH O0pa3oBaHUS CMECH «Troprouee-
OKHCIIUTEIIbY BCIIEICTBUE 3aMOJTHECHHUS €MKOCTEH paboduM TEIOM, I KOTOPO-
ro OHU HE MpeaHa3HAYEHBI, UCIOJIb3YIOT CUTHAILHYIO OKPACcKy OalJIOHOB H CO-
OTBETCTBYIOIIME Haamucu. Hampumep, KUCIOpOoaHBIE 0alJIOHBI OKPAIIMBAIOT B
rojiy0oil 1IBET, Ha HUX JEJIACTCsl HAJMKUCh «KUCIOPOI» YEPHOTO IIBETa; Oao-
Hbl C allETWJICHOM OKpAIlIMBAIOTCA B OCJbIM LBET, a HAJMHUCh «AICTUICH» -
KpacHOT O ILIBETA.

JInst co3nanus BOBMOKHOCTH BBISIBJICHUS BUJIa paboyero Teja Mpu oTcyT-
CTBHM CHUTHAJIbHOM OKpPACKH, a TAKXKe HCKIIOUCHHS I10JIcOcCa aTMOC(HEpHOTO
BO3JlyXa BHYTPb €MKOCTH, OaJJIOHBI IOCJI€ HCHOJIb30BAaHUS JOJDKHBI HWMETh
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ocraTouHoe naBieHue He MeHee 0,05 u ne 6oxee 0,1 MIla. OcraTouHoe naBie-
HUE B OaJJIOHAX JUIsl alleTHIICHA MPENATCTBYET YHOCY alleTOHA - PacTBOPUTENS
aneTuieHa (MpU MEHBIIEM JaBJICHUM YHOC alleTUJICHA YBEIMYHMBACTCA, a
YMEHBIIIEHUE KOJIMYECTBA alleToHa B OajyIOHE MOBBIIIAET B3PHIBOOMACHOCTH
alleTUIICHA).

C 1nenpio NpeaynpekaeHrs HeOMyCTHMOTO CMEIICHUS TIPH 3aI0THCHUH
OQJIJTIOHOB TOPIOYMX W HE TOPIOYMX Ta30B OOKOBOM IITyllep Ha OayuIOHAX KHC-
JIOPOAHBIX U MHEPTHBIX ra30B MMEET MPaByIO pe3b0y, a Ha OaJJIOHAX TOPIOYUX
ra3zoB, 00pa3yIoIIMX ¢ BO3IyXOM B3pPhIBOOIIACHBIE CMECH - JIEBYIO PE3b0Y.

Bo u3bexxanue oOpa3oBaHUsl B3PHIBOOIMACHBIX CpEJl B CKIIAJCKHUX IOMeE-
IMICHUSIX 3aMpPENIaeTcsi COBMECTHOE XpaHEeHHEe 0aIOHOB C KUCIOPOJOM U FOpro-
YUMHU ra3amMu. bajioHbl ¢ SIIOBUTHIMH Ta3aMH TakKe JOJKHBI XPAaHUTHCS B
CHEIUATBHBIX 3aKPBITHIX TTOMEIICHHSIX.

BaxHBIM MeponpusTHEeM, COACHCTBYIONINM BBISBJICHHIO YTEUEK Ira3a, sB-
JISIETCS €T0 OJOPUPOBAHUE.

be3omacHOCTh dKCIUTyaTallud COCYIOB, PabOTAIOIMKUX MO JAABICHUEM, B
TOM 4Hclie U OAJIOHOB, 00ecIeurnBaeTCsl COONMIOACHUEM TPeOOBaHUM, MPEIbSIB-
JSIEMBIX K 00CITyXuBaroiiemMy nepconaity. K odcmyXuBaHuiO cocyaoB, paboTta-
IOIIMX IO/ JIaBJIICHUEM, TOMYyCKAIOTCs JIMIlA, TOCTUTIINE 18-1eTHero Bo3pacra,
npoieaie o0ydeH!ue U aTTECTAIMI0 U UMEIOINE YA0CTOBEPEHUE Ha MPABO UX
00CITy)KUBaHUS.

[Tpu razocBapodHBIX paboTax B3PHIBEI BO3MOXKHBI BO BpEMS HEMPaBUIIb-
HOW TPaHCIOPTUPOBKH, XPAaHCHUH M HCITOJIH30BAHUHM OAIJIOHOB CO CXKATBIMH
razamu. [Ipu mporeccax razoriaMmeHHON 00paOOTKM BO3MOKHBI B3PBIBBI alle-
TUJIEHOBBIX T€HEPATOPOB OT OOPATHOTO yaapa TIaMEHH, €CJIH He cpaboTaeT BO-
nstHoM 3aTBOp. K B3phIBaM MPUBOIUT HAJTMYKE Macia Ha MITYLepe KUCIOPOIHO-
ro OajyIoHa WM Ha PEAYKTOpE.

B npouecce paboThl ra3oBble 0aIOHbl HEOOXOAUMO 3allUILIATh OT COJI-
HEYHBIX JIy4el U IPYTruX UCTOYHHUKOB Teruia. [loMerenne, B KOTOpOM XpaHsITCS
OaJITIOHBI, JOJDKHO OBITH PACIIOJIOKEHO Ha PACCTOSSHUM HE MEHEe 25 M OT MecTa,
I7Ic TIPOBOJSTCS Ta3oIlIaMEeHHBIE paOoThl. B OIHOM MOMeNIeHnH MOTYT Xpa-
HUTHCS OAJJIOHBI TOJBKO C OJHOPOJIHBIMHU Ta3aMH, MyCThle OAJUIOHBI XPAHST
OTJIETTHHO OT TMOJHBIX.

[Ipu TpaHCTIOPTHPOBKE OATUIOHBI YKIIAIBIBAIOT BEHTUISIMHA B OJIHY CTOPO-
HY Y TIEPEBO3ST B TOPU30HTAITBHOM ITOJIOKEHUH C 0053aTeIbHBIM TPUMEHEHUEM
IPOKJIAJIOK. BallJIOHBI YKIaJBIBAIOT TOJBKO B OJHH PsAl. B Ky30Be aBTOMOOWMIIS
HE JIOJDKHO OBITH CJIEIOB Maciia, )KUpa, a TakKe MPOMAaCICHHBIX MTPEAMETOB.

B mporecce morpy304Ho-pa3rpy309HbIX padOT HENIb3sl CHUMaTh OallJIOHBI
C aBTOMOOWJIS KoJITakaMu BHU3. He paspemniaercs nepeHOCHTh 0aUIOHBI Ha Py-
Kax. B ciyuasx oOHapyXeHHs] HETepPMETUYHOCTH OajUIOHa ero HeoOXOIuMO
BBIHECTH B 0€30MaCHOE MECTO M MO BO3MOXKHOCTH OCTOPOKHO BBIMMYCTUTH W3
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Hero ra3. B npenenax nmpou3BoACTBEHHOM IJIOMIAAKK OaNIOHBI TPAHCIIOPTHUPY-
IOT Ha CIIEHUAIBHON TEJEKKE WM HOCHJIKAX.

Oco0yr0 OCTOPOKHOCTB CIIEyeT cOOM0IaTh B OOpAIllEHUH C KUCIOPOI-
HeIMHM OajuioHamu. B cTpye kuciopoja ropsit MHOTHE BEIECTBa, BKIIIOYas Me-
TaJUIbl, a IETKOBOCIIAMEHSIOIIMECS )KUAKOCTH (Maciia, >KUPbl, HEPTh U MpoYee)
ropsAt ¢ B3pbeIBOM. [loaTOMy nHIla, COMpUKAcalOIIUECs ¢ KUCIOPOJIHBIMU Oai-
JIOHaMH, JOJDKHBI pabOTaTh B YMCTOM OAEXKIE, Ha pyKax U UHCTPYMEHTE HE
JOJIKHO OBITh CJE€I0B MACEIl U AKUPOB.

Ecnu B mporniecce razocBapodHbIX padOT JaBjieHUE B OAJIOHE OKa3ajocCh
BBIIE JIOIMTYCTUMOTO, HY>)KHO KPaTKOBPEMEHHBIMHU OTKPBIBAHUSIMHU BEHTUJIS BBbI-
MYCTUTh YacTh Ta3a B aTMocepy WK oXJaauTh O0aioH Bojoi. Bo Bpems BbI-
NMyCKaHus raza u3 OayioHa paboTarouui JAOJKEH HAXOIUThCS B MPOTHUBOIIO-
JIO)KHOW OT CTpPYyH rasza ctopoHe. B ciydae oOpaTHOro yaapa HEOO0XOJIMMO
MEPEKPBITh HA FOPEJIKE CHauajla BEHTWJIb TOPIOYEro rasa, a 3aTeM KHUCIOpOJa.
MyHAIITYK Ta30BOM I'OPEIKU OXJIAKAA0T BoAOU. [Ipu oXnaX1eHuu MyHIIITY-
Ka HYXXHO CJIEIUTh 3a Te€M, YTOOBbl BEHTWJIM OBbLUIA MOJHOCTHIO MEPEKPHITHI, B
IIPOTHBHOM CJIy4ae Ha OBEPXHOCTH BOJBI MOKET HAKaIUIMBATHCS a3, cO3/1aBas
B3PBIBOOIIACHYIO CMECH.

OOpamiarbest ¢ MycThIMU OalIOHAMU CIEAYET TaK K€, KaK U C MOJHBIMHU.
[Tyctbie OanIoHbl CAAIOT HA CKJIAJ WM HA 3aBOJ JUIs 3alOJIHEHMS C 3ariTyllKa-
MU U 3aKPBITBIMH BEHTWISIMHM IIPU OCTATOYHOM JAaBjieHuM raza. OcraTok rasa B
allETUJICHOBBIX OasIoOHaX JOJKEH ObITh HE MEHbIIE 3HAYEHUW, YKa3aHHBIX B
Tabn. 4.7.

Tabauua 4.7
JlonmycTUMBbIE OCTATOYHbIE JABJIEHUS B alleTHJIEHOBBIX 0a/1JI0HAX
Temnepatypa, °C Jlonyctumoe ocratouyHoe nasieHue, MIla
Menee 0 0,049
0-15 0,098
16-25 0,196
26-35 0,294

[IepeHOCHBIE allETUIICHOBBIC alNapaThl YCTAHABIMBAIOT BHE MTOMEIICHUM
o HaBecoM. JIJisi BBINIOJTHEHUS BPEMEHHBIX palOOT JOIMYCKAeTCsl yCTaHOBKA
ALIETHIICHOBOTO alllapaTa B MOMEILICHHH, 00beM KOToporo He MeHee 300 M° Ha
KaX/Ibli ammapar, Mpy yCIOBUH, YTO 3TO MOMEIIEHHE XOPOILIO BEHTHIUPYETCS.
VYcranaBnuBaTh aleTUICHOBBIN reHepaTop Oymxke 10 M OT OrHeBbIX padoT 3a-
npemaerca (puc. 4.11). OOpaiarbcs C aleTUICHOBBIM amlapaToM ClieayeT
OCTOPOKHO, TaK KaK OH MOYKET B30PBATHCA BCIIEACTBUE B3PBIBOOMACHBIX CMeE-
Cel alleTWJIEHAa C BO3yXOM WM KMCJIOPOJOM, IIPY HEJOMYCTUMOM TOBBIIICHUN
TEMIIepATYPhl WU JIABJICHUU alleTUIICHA.
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[TpenoxpaHuTENbHBIN 3aTBOP AOHKEH IIPOBEPATHCS €XKETOIHO TMIPABIIN-
yeckuM AasineHue 6 Mlla. InoTHOCTh npuneranust oOpaTHOro KiamaHa K Cey
JOJKHA MIPOBEPATHCS MOCIE €r0 YCTAHOBKHU M IMOCIIE KaX/10I0 IPOHUKHOBEHUS
B 3aTBOP IJIAMEHHU.

3anpemniaercs OCTaBJIATh padOTAIOIIMK allETUIICHOBBIN armapaTr 0e3 Mmpu-
CMOTpa, HeNb3sl padoTaTh 0€3 BOASHOIO 3aTBOPA U B CIIy4asiX €r0 HEUCIPABHO-
CTH, 3allpeniaeTcs padoTaTh C HEUCIPABHBIMHU MPEIOXPAHUTEIIbHBIMU Kiara-
HaMU WJIM CTaBUTh BMECTO HUX 3ariyIIKH.

AueTuneHoBbIA
reHeparop

MecTo
cBapKwv 10m

M«! 5m

Kucnopopn
Puc. 4.11. PaccTrosinue oT MecTa CBapKM K 0aj1JiIOHaM

Henb3st paboTaTh Ha KapOWAHOM NBUIM, 3arpy’kaTh ammapaTr CBEpX ycTa-
HOBJICHHOM HOPMBI M HCIOJIb30BaTh KapOWa 3aBBIIEHHOW TpaHyisuuud. He
ClIelyeT MPOTaIKUBaTh KapOu KaibIlus B JICHKY ammapara METALTUYECKUMHU
MpPYyTKaMU U APYTUMU MIPEAMETaMH, CIOCOOHBIMU BBI3BaTh UCKPY.

4.5. BE3OITACHOCTbD PABOT
CTI'PY30IIOABEMHBIMUA MEXAHU3MAMMU

Bce norpy3o-pa3rpy3oussie padoThl ¢ Tpy3amu 6ojiee 50 Kr 1o ropu3oH-
TaJli ¥ MPU TOJbEME TPpy3a Ha BBICOTY 00Jiee 3 M JIOJKHBI BBIMOJHATHCS MeXa-
HU3UPOBAHHBIM CIIOCOOOM IMPHU TTOMOIIM KPaHOB, JIEOEI0K, Taleh U JPYTUx Me-
XaHU3MOB.

[IpaBunamu Mo oxpaHe TpyjAa MPHU MOTPY30YHO-PA3rPYy30YHBIX paboTax u
pasmemieHuu 1py30B (yTB. Ilpukazom Muntpyaa Poccum ot 17.09.2014
No 642 H), B 1Hensix coXpaHeHUs! 370pOBbsl Pa0OTAIOIINX, YCTAaHOBJICHBI Mpe-
JIEIBHO JOMYCTUMbIC HOPMBI PA30BOTO MO IbeMa (0€3 MmepeMeIeHus ) TIKECTEH:
MyX49UHaMHU - He Oosiee 50 Kr; )KEeHIITMHAMU - He OoJiee 15 kr.
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CornacHo nocrtanoBieHuto IIpaButrenscrBa PO ot 06.02.1993 Ne 105
npeAenbHas HOpMa MoJIbeMa U EPEHOCA TSKECTEN Ha OTHOTO YEIIOBEKA:

- TIpU YepeI0OBaHUHM C JIpyror padboToit (10 2 pa3 B yac): My>KUMHAMU - JI0
30 kr; s>xeHIMHAMU - 10 10 KT

- TIOCTOSIHHO B T€YE€HHE pabodell CMEHBI: My)XKUMHAMU - 0 15 KT; »KeH-
IMHAMU - 10 7 KT.

[IpoexkTupoBaHue, U3rOTOBIEHUE, MOHTAX W 3KCIUTyaTalHs I'Py30HO01b-
€MHBIX KPAaHOB JIOJDKHBI COOTBETCTBOBaTh «lIpaBuiam 06€30MacHOCTH OMACHBIX
IPOU3BOACTBEHHBIX OOBEKTOB, HA KOTOPBIX MCIOJIb3YIOTCS MOJABEMHBIE COOPY-
KeHusD», yTBepxkaeHHbIM [Ipuka3zom Pocrexnanzopa ot 12.11.2013 Ne 533 "O06
yTBepxkaeHnn DeaepanibHbIX HOPM U MPaBWI B 00JIaCTU MPOMBIILUIEHHON 0e3-
omacHocTu «IIpaBusia G€30MacCHOCTH OMACHBIX MPOU3BOJICTBEHHBIX OOBEKTOB,
Ha KOTOPBIX HMCHOJIB3YIOTCS MOJBEMHBIE COOPYKEHUS» U JIPYTMM HOPMATHB-
HbIM 1okyMeHTaM 1 ['OCTawm, corinacoBanubiMu ¢ PoctexHanzopom Poccun.

Hacrosmue «IIpaBuia...... » pacpOCTPaHAIOTCS HA:

- TPY30I10’bEMHBIC KPaHbl BCEX THUIIOB;

- MOCTOBBIE€ KpPaHbI-IIITA0EIEPHI;

- KpaHbI-TPYOOYKJIATUUKH;

- KpaHbI-MaHUMYJIATOPHI;

- CTPOUTEJIbHBIC MOIbEMHUKH;

- TOABEMHUKHU (BBILIKHK), TIPEAHA3HAYCHHBIE JJIsl MEepEeMEIICHUs JIIOJEH,
JoJIel U rpy3a (MOAbEMHUKH ¢ pabounMH II1aT(opMaMu);

- TPY30BbI€ DJIEKTPUUECKUE TEJICKKH, MEPEIBUTAIOIINECS IO HAT3EMHBIM
PEIBCOBBIM IMYTSIM COBMECTHO C KAOMHOMW yIIPaBJICHHUS;

- BJIEKTPUYECKHE TAJIH;

- KpaHbI-DKCKaBaTOPhI, TpeAHA3HAYCHHBIE 1151 pa0OTHI C KPIOKOM;

- CMEHHBIE TPY303aXBaTHbIC OPraHbl U ChEMHBIE TPY303aXBaTHBIC MPUCIIO-
coOnenus (Kproku, rpeidepsl, MarHuThl, COpeaepbl, TPABEPChl, 3aXBaThl, CTPO-
1bl), UCHOJNIb3yeMble coBMecTHO ¢ [1C aiia nogbeMa u nepeMenieHus rpy3oB;

- Tapa JJisg TPAHCIOPTUPOBKHU IPy30B, 32 UCKIOYEHUEM CHEIUAbHONU Ta-
pbl, IPUMEHSIEMON B METAJUTYPru4eCKOM MPOHU3BOJICTBE (KOBILEH, MYJIbIOB), a
TaKXe CIEeHHAIBHON Taphl, HCIOJIb3YEMOW B MOPCKUX U PEUYHBIX MOPTAX;

- CrienraibHbIE CheMHBIC KAOWHBI M JIFOJIBKH, HaBEIIMBAEMbIC HA TPY303a-
XBaTHBIE OpraHbl KPAHOB U UCHOJIB3YEMBIE JIJIsl IOJTbEMA U MEPEMELLICHUS JTFOCH;

- penbCcoBbIe MyTH (7151 OonOpHbIX U nojBecHbIX [IC, nepeaBurarommxcs
0 peJibcam).

He pacnpocrpansitorcs Ha:

- MPUMEHSIEMBbIE B HMHTEpecax OOOPOHBI M 0€30MacHOCTH TOCYIapCTBa,
TPKIAHCKOW ¥ TEPPUTOPUATHLHON 00OPOHBI WIIM OTHOCSIITUECS K BOOPYKEHHUIO
1 BOCHHOU TexHuke, kpome [1C 001enpoMbIlIEeHHOr0 Ha3HAYeHUsl, MepeUrc-
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JIEHHBIX BBIIIE W MPETHA3HAYEHHBIX TOJBKO JUISl TPAHCIIOPTUPOBKU OOBIYHBIX
IPy30B;

- IpUMEHsIeMbIe Ha 0O0BEKTaX UCIOJIb30BaHUSI ATOMHON SHEPIUH, a TaKXKe
OKa3bIBAIOIINE BIUSHUE HA AJIEPHYIO U PAIUAIIMOHHYIO 0€301acHOCTb;

- C PY4YHBIM NPHUBOJIOM, JU(THI, KAHATHBIEC TOPOTH, (PYHUKYIIEPHI, ICKaJIa-
TOpPBI, HAMOJbHBIE, 3aBaJOYHBIE M MOCAJAOYHBIE TPY30MOJbEMHBIC MAIIUHBI,
AIIEKTPO- U aBTOMOTPY3UUKH, MYyTE€- U MOCTOYKJIAJIOYHBIE MAIIIUHBI, IOTbEMHBIC
KOMIUIEKCHI JjIsl TApPKOBKH aBTOMOOMJIEH, 3BaKyaTOpbl aBTOMOOUIIEH;

- YCTaHOBJICHHBIE B IIaXTax, Ha CyJaX U UHBIX IUIaByUYHUX CPEJICTBAX;

- IpeAHa3HauYeHHBIE 1Sl paOOThl TOJIBKO B MCIOJHEHUH, UCKITIOYAIOIIEM
NpUMEHEHUE TPY303aXBAaTHBIX MPUCIIOCOOJICHUM ¢ HAaBECHBIM 000PYIOBAHHEM
(HampuMep, BUOPOIIOTPYIKATEIISIMH, IIITYHTOBBIIEPTUBATEIIIMU, OYPOBBIM 000-
pPYyZIOBaHHEM), a TaK)Ke KaOWH (JII0JIEK) C JIFOJbMHU, UCIIOIb3YEMBIX B KaYECTBE
aTTPAKI[MOHOB;

- MOHTQ)KHBIE TTOJIMCIACTBI U1 KOHCTPYKIIUH, K KOTOPHIM OHM IOJIBEIINBA-
10TCs (MauThl, OQJIKH, IIIEBPHI);

- KpaHbl JJIsl MOoJIbeéMa CTBOPOB (3aTBOPOB) IUIOTUH 0€3 OCYIIECTBIICHUS
3aleIJIEHUS UX KPIOKAMH;

- IOMKpAaThI;

- MAQHUIYJISATOPBI, HCIIOJIb3YEMBIE B TEXHOJIOTMYECKHUX MPOIIECCAX.

[To KOHCTPYKIMHU TPY30MOIBEMHBIE KpaHbl KJIACCUPHUITUPYIOTCS: MOCTO-
BOI; KO3JIOBOM; CTPEJIOBOM; OAIlIEHHBIN; TOPTAIBHBIN U 5KEJI€3HOJOPOKHBIH.

B MexaHuueckux 1iexax yaiie BCero UCIob3ytoTcss MOCTOBBIE (puc. 4.13)
1 ko3J0BbIe (puc. 4.12) kpanbl. MocTOBOI KpaH 00JagaeT MakCUMaJIbHOMN Ipy-
3010/ TbEMHOCThI0, YCTOMYHMBOCTHIO M HAJIC)KHOCTBIO B paboTe.

Kpan k0310BOM — KpaH, y KOTOPOTO MOCT OIMPAETCS HA KPAHOBBIN IyTh

MIPY MTOMOIIHY JBYX OMOPHBIX CTOEK (puc 4.12).
8

= i/ NI

7
A VALV VLV VAN

Puc. 4.12. Ko310Boi KpaH:
1 — penpChl KpaHOBOTO MYTH; 2 — XOJI0BBIE KOJieca; 3 — ONOPHbIE CTOMKH KpaHa;
4 — MOCT KO3JIOBOT'O KpaHa; 5 — rpy30Bas TeJexkKa; 6 — rpy303aXxBaTHBIN OpraH — KPIoK;
7 — IyNbT ympaBieHus; § — TMOKuil Kabemb dIEKTPOIUTAHUS
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[To Tumy rpy303axBaTHOIO OpraHa pa3inyaloT KpaHbl: KPIOKOBO (Ipy30-
3aXBaTHBIA OpPraH B BHUJAE OJHOPOrOro WJIHM JIBYpOTOrO KpIOKa); MarHUTHBIN
(rpy303axBaTHBI OpraH — JJIEKTPOMArHUT); JUTCHHBIM (0OOPYIOBaH JUTEH-
HBIM KOBIIIOM).

[lo Ty mpUBOJOB: JIEKTPUUECKUHN (BBIIIOJHEH C JEKTPUYECKUM IPHU-
BOJIOM); MEXaHUYECKHI (BBIIOJIHEH C MEXaHUYECKHM MIPUBOJIOM); THAPABIIAYE-
CKH (BBIMOJIHEH C THUAPABIUYECKUM ITPUBOJIOM ).
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Puc. 4.13. MocToBoii KpaH:
1 — cTpouTenbHbIE KOJIOHHBI; 2 — PEIbChl MOJIKPAHOBOTO MYTH; 3 — XOJOBBIE KOJIECA;
4 — MOCT KpaHa; 5 — TeJle)KKa rpy30Basi; 6 — Tpy303axBaTHbIC OPTaHbl: OOJIBIION KPIOK
P =100 1, mansriit kprok P = 20 1; 7 — 3JIeKTpONPUBO/IbI IBHKEHUI: MOCTa KPaHa,
IPy30BOH TENEXKKH, OOJIBIIOTO KPIOKa, MaJoro Kproka; § — KaOMHa ynpaBiIeHUs KPaHOM;
9 — rpy303axBaTHOE MIpUCTIOCOONIeHNE — TpaBepca; /() — CTPOIIbI;
11 — noTHUMaeMbIil Tpy3 — pOTOp TYpOUHBI; /2 — TPOJIEH ANEKTPONUTAHUS

OCHOBHBIC 3JIEMEHTHI KOHCTPYKIIUH KpaHa:

- CTAJIbHOW TPOC, CIENHAIbHO HU3TOTOBJICHHBIM, HA KOTOPOM MOABEIICH
Ipy303axBaTHBIM OPTaH — KPIOK;

- CTpPOIl — CTaJbHOW TPOC, CIY>KAIIWMW JJIsI CTPOIOBKHU IEPEMENIAEMOTO
rpysa.

BbpakoBka KaHATOB W CTPOTIOB OCYIIIECTBIISIETCS IO YUCITY OOPBIBOB IPO-
BOJIOK z Ha yuacTke jyinHou [ = 3d, 6d u 30d (d — nuameTp kaHata, CTpormna).

z=4,ecmu [ = 3d,

z=6,ecou [ = 6d;

z=16,ecmu [ =30d.

X0J10BbIE KOJIECa KPAaHOB OPaKyIOTCS B CICAYIONINX CIyYasx:

- IPY HAJTMIUH TPEIIMH JTIOOBIX Pa3MEPOB;
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- ecnu BbIpabOTKa MoBepxHOCTH pedopanl 10 50% OT mepBoHAYATLHOMN
TOJIIIAHBI;

- €CJIM MOBEPXHOCTh KaueHHUsl yMEeHbIIMIach Ha 2% OT MepBOHAYAIBHOTO
IuaMeTpa;

- €CJIM Pa3HOCTh AMaMETpPa KOJIEC, CBA3aHHBIX MEXK]y COOON KMHEMaTHye-
cku, ooiee 0,5%.

KpaHoBbIil yTh OpakyeTcs MpU HAIWYUU CIAEAYIOMUX JIe(PEKTOB U MO-
BPEKICHUN:

- TPEUIUH U CKOJIOB JIFOOBIX pa3MEpOB;

- U3HOCA T'OJIOBKH pelibca 0osee 15% oT Hen3HOIEeHHOTo MPouIIs;

- B3aMMHOE CMEIIIEHUE TOPIIOB CTHIKYEMBIX PEIIbCOB OoJiee 2 MM;

- 3230p MEXAY TOpIaMu pesbe S 0osee 6 MM IIpH TeMIIepaType HapyKHO-
ro Bozayxa t; = 0°C. Ilpu u3aMeHeHnun teMmnepaTrypsl f,; Ha Af = £ 10°C 3a30p
MEXK]Ty TOPIIaMU PEIbC JOJDKEH U3MEHSTHCS (YBEIUUMBATHCS WM YMEHBIIATHCS
Ha BenM4rHy AS =t1,5 MM) COOTBETCTBEHHO.

['py303axBaTHbIC OpraHbl — KPIOKHU:

- TPY30BbI€ KPIOKM M3rOTaBJIMBAIOTCS KOBKOW WJIM IITAMIIOBKON U JOJIXK-
HbI COOTBETCTBOBAThH I'OCY/IAPCTBEHHBIM CTaHAApTaM;

- OJTHOPOTHE KPIOKU JOJDKHBI UMETh MPEJOXPAHUTEIbHBIE 3aMKH OT CO-
CKAJIb3bIBAHUS CTPOIIA;

- BCE KPIOKH TPY30IO0bEMHOCTBIO BBIIIE 3 T YCTAHABIMBAKOTCS HA MO/JI-
IIUMITHAKAX KAYE€HUS! U JOJDKHBI UMETh CTOMOPHBIE MIAHKA OT CaMOIPOU3BOJIb-
HOI'0 CBUHYMBAHUS ra€K KPEIJICHHS KPIOKa;

- BCE TPY30BbIC KPIOKH JOJDKHBI UMETh MAcHopT 3aBOAA-U3TOTOBUTEIS C
yKa3aHueM Marepuaia, i3 KOTOpOro OH U3rOTOBJIEH;

- BCE€ KPIOKU JOJDKHBI UMETh MAPKUPOBKY C HAHECEHHEM 3aBOJICKOT'O HO-
Mepa U Ipy3010AbEMHOCTH.

Tpeboeanus 6ezonacnocmu

- TpY30MOIBEMHBIE KPaHbl JTOJKHBI OBITh CHA0XXEHBI 3BYKOBBIMH CHT-
HaJbHBIMHU YCTPONCTBAMH,

- JOJKHO OBITh OOECIEUEeHO 3aTOPMaKMBAaHWE Tpy3a MPHU BHE3AITHOM
00ecTOUMBAaHUM KpaHa WM 00pbiBe (ha3HOTO MPOBOHUKA MTUTAIOIIEH CETH;

- TI0JKHA OBITH BBIMOJHEHA 3alllATA JIJI CHATHS HAIPSKEHUS C KpaHa IIpu
BBIXO/I€ KpaHOBIIMKA (IIEPCOHANIA) HA TAJIEPEI0 MOCTa KPaHa;

- BCE€ JIBEPU MOCTOBBIX KPAHOB JOJI)KHBI UMETh OJIOKUPOBKY;

- MOCTOBBIC KpaHBl WU JIpyrue, paboTalIre Ha OTKPBITOM BO3AYXE,
JOJKHBI OBITH 00OPYJAOBaHBI MPOTUBOYTOHHBIMA MEXaHUYECKUMH yCTPOM-
CTBAMU — PEJIbCOBBIMU 3aXBaTaMH;

- MOCTOBBIE€ KpaHbI JOJKHBI ObITh CHA0XEHBbI YIPYTUMU AeMIIPEepHBIMU
(MpY>KUHHBIMH) YCTPOUCTBAMH JIJIsI CMATYECHUS yaapa 00 yIophl B KOHIIE MTYTH;
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- MOCTOBBIE U APYTrU€ KpaHbl JOJKHBI OBITh OCHAIIEHBI OTIOPHBIMU IIITHI-
pSMHU Ha Cydaidl TIOJIOMKH KOJIEC U TIPOCEaHus BHA3 MOCTa KpaHa Ha PaccTosl-
Hue 20 MM OT pebCea;

- K&Kl KpaH JOHKEH ObITh 000pYyNOBaH (OCHAIIEH) aBapUTHBIM BBIXO-
JIOM KpaHOBIIIMKA C KpaHa:

- 10O uepes rajepero Ha NOJKPAHOBBIN MyTh, UMEIOIINUNA TOPYYHU;

- 1100 MPHU MOMOIIM PYYHOTO MEXaHU3Ma MEepPEeMEIICHUs MOCTa KpaHa J0
MNOCaJ0YHON MIOIIAJIKH;

- 10O MpHU MOMOIIH JIECTHULIBI aBAPUHHOTO CX0/1a;

- Y MarHUTHBIX KPaHOB MpPHU CHATUM HAMNPSDKEHHS C KpaHa MO YCJIOBUSIM
0€30MacHOCTH HAMPsHKEHHUE C TPY30BOTO AJIEKTPOMArHuTa He CHUMAeTCs;

- BCE KpaHbl JOJKHBI OBITh OCHAIIEHBI yCTpoWcTBamu Oe3omacHocTh. K
HUM OTHOCSITCSI:

- OrpaHuYuTeNr pabouero NBUXEHUS (KOHEUHbIC BBHIKJIFOYATENN) MEXaHU3-
Ma Mo IbeMa, MEePEIBUKEHUS TEJICKKUA U MOCTA;

- 3alUThI, OTKJIIOYAIOIIUE KPaH B aBapUHHBIX pexkuMax (meperpyskax, Ko-
POTKHUX 3aMbIKaHUX, PU 00pbIBax (ha3HBIX MIPOBOHUKOB), HyJIEBas 3aIlNUTA;

- BCE KpaHbI JIOJHKHBI UMETh 3al[UTHOE 3a3€MJICHUE.

Mexanuszm noovema 2py3a

Mexanusm moabeMa rpys3a SBJISIETCS OCHOBHBIM pPabOYUM MEXaHU3MOM
MOCTOBOT'O KpaHa, MpeAHa3HAYEHHBIM ISl TIEPEMEIICHUS TPy3a B BEPTUKAIb-
HOM HampapjeHUU (MOabEeM U ciycK). OmyckaHue rpy3a MpOU3BOJIUTCS TaKKe
MIPUHYIUTENIbHO, BKIIIOUEHHEM JiBUTaTens. KunemaTuueckasi cxema MexaHHU3Ma
MOoJ’b€Ma MOCTOBOT'O KpaHa MpuBeeHa Ha puc. 4.14.
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Puc. 4.14. KunemaTnueckasi cxema MeXaHM3Ma oAbeMa MOCTOBOI0 KpaHa:
[ — snekTpoaBuUTaTenp; 2 — yrnpyras MyQTa-IkuB TopMo3a; 3 — peayKTop;

4 — 3yOuatas mydTa cuerieHus; 5 — 6apadaH; 6 — ypaBHUTEIbHBIN OJIOK;
7 — KaHaT Tpy30BOii; § — KPIOKOBas N0/IBECKA; 9 — KPIOK; /() — OrpaHUYMUTEND Tpy3a
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[Tpu BrIroYeHUM aBurarens / KpyTAIIUKA MOMEHT C €ro Baja 4epe3 yupy-
ryro MyQTy CUEIUIeHHs 2 NepeaaeTcs Ha BXOAHOU Banl peaykropa 3. OgHoBpe-
MEHHO My(]Ta 2 UCHOJHSAET POJIb LIKUBA AIEKTPOMAarHUTHOIO TOPMO3a. Y BEIU-
YEHHBIH KPYTALIMI MOMEHT C BBIXOJHOTO Baja pelyKTopa 3 uepe3 3yOuaTyro
My(QTy cuenieHus 4 nepenaercs Ha Ban-0apadan 5. Ha Bpamarommiics 6apadan
HAaBUBAETCS KaHAT 7, YTO BBI3BIBAET U3MEHEHHUE BBICOTHI KPIOKOBOM IOJBECKH &
n kproka 9. Orpanunuurens rpysa /0 CHyXWUT Uil OTKJIIOYEHHUs ITPUBOJIHOTO
nBUraress /, ecim Macca NOAHUMAEMOTO Tpy3a MPEBBICUT NACIIOPTHYIO IPy30-
IMOIBLEMHOCTE Ha 25%.

Topmosa cpy30n00vemHbIX KDAHOE

Ha Bcex kpaHax MexaHM3MBbl IOJIbEMA IPy3a CHA0XKaOTCSA TOpMO3aMu. Y
KpPaHOB, TPAHCIIOPTUPYIOIINX PACIJIABICHHBIN METAJLI, IOBUTHIE W B3PHIBO-
OIMacHbIE BEIlIECTBA, MEXAHU3MBI IOIbEMA 000PYAOBaHbI IBYMs HE3aBUCUMbBIMU
TopMo3aMH. TopmMo3a HA MEXaHU3MaX MEPENABUKEHHSI MOCTA U TEJNEKKHU yCTa-
HaBJIMBAIOTCS TOJIBKO Yy KPaHOB, pa0OTAIOIIMX Ha OTKPBITOM BO3yX€, & TAKKE Y
KpPaHOB, JBUKYIIMXCS CO CKOPOCThIO OoJiee 32 M/MUH.

Ha MOCTOBBIX KpaHax B Kaue€CTBE TOPMO3a MEXAaHHM3Ma MOAbEMA ITPUMeE-
HAIOTCSA KOJOJOYHBIE WIIA TUCKO-KOJIOJOYHBIE TOPMO3a. B KOJIOJ0YHBIX TOPMO-
3aX TOPMO3HBIE KOJIOAKH NMPUKUMAIOTCS K HAPy>KHOM MOBEPXHOCTH TOPMO3HO-
ro IMIKKBAa, HACAXCHHOI'O M 3aKPEIJIEHHOr0 Ha MOIyMy(dTe BXOAHOIO Baja
peLyKTOpa, UMEIOIIEH HAUMEHBIINN KPYTALLUA MOMEHT. B TUCKO-KOJIOOYHBIX
TOPMO3aX TOPMO3HBIE KOJIOAKH BBITIOJIHEHBI INIOCKUMHU U MPUKUMAIOTCS K TOP-
LIEBBIM IOBEPXHOCTSIM JIMCKA, TPOYHO CUJAIIETO Ha Bayie penykropa. Konoaku
TOPMO30B NPHKUMAKOTCA K TOPMO3HOMY IIKMBY WJIM JHCKY, KOTrJa MPUBOJIHON
JBUTATENb U JIEKTPOMArHAT TOPMO3a OTKJIFOUEHBI OT CETH. Y CUJINE MPHUKATHS
co3jaercs JMOO MPY>XUHOM, B cllydyae NMPUMEHEHUS MPY>KUHHOTO 3JEKTpoMar-
HUTHOTO TOPMO3a, JUOO MOJIOXKEHHEM TIpy3a Ha pblyare Mnpu HCIOJIb30BAHUU
PBIUAKHOTO 3JEKTPOMArHUTHOTO TopMo3a. Takum o6pa3om, TOpPMO3 MEXaHU3Ma
MOABbEMA YIECPKHUBAET I'Py3, KOrJa KOHTAKThl MAarHUTHOIO KOHTPOJUIEPA HAXO-
IATCS B HYJIEBOM NOJIO)KEHHMH. [Ipr 3TOM mpeBbIIEHME TOPMO3HOIO MOMEHTA
M, Ha LIKKBE UM JUCKE 110 CPABHEHUIO C KPYTAIIUM MOMEHTOM M,,, co31aBa-
€MbIM MPUBOJHBIM JBUTaTE]IEeM, Ha3bIBaeTCd KOA(DPUIMEHTOM 3araca TOpMO-
KEHHUsI, KOTOPBIN JTIOJKEH OBITh paBHBIM HE MeHee 1,5, To ecTh

K, = My >1,5
M

T
Kp

Inekmpozauwyumusie ycmpoiicmea

['py3onoibeMHbIE KpaHbl OTHOCSTCSL K OOOPYJIOBAHUIO C TMOBBIIIEHHOW
onacHOCThIO. «IIpaBuiia yCTpoiCTBa 3JIEKTPOYCTAHOBOK» TPEOYIOT BBEICHUS B
CUCTEMY YIIPABIICHUSI KPAHOM 3aILUTHBIX YCTPOUCTB.

K HuUM oTHOCSTCS:
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- 3alIMTa OT NEPErPY30K AIEKTPOIBUTATENEM;

- 3alIMTa OT KOPOTKHUX 3aMbIKaHU;

- HyJIeBas 3alllUTa OT UCYE3HOBEHUS U BHE3AITHOM MOAAYN HAIIPSIKECHHUS;

- 3aIIUTAa OT NEPEeX0a KpauHUX IOJIOKECHUM;

- 3allUTa OT MOPAXKEHUS AIECKTPUUECKUM TOKOM OOCITYKHUBAIOLIETO Tep-
COHaJa.

3ammTa oT meperpy3ok. lleperpyska 3jeKTpuYeCKUX MPUBOJOB BO3HHU-
KaeT JIM0O MPU HEUCHPABHOCTAX B MEXaHU3Max (3aKJIMHUBAHUE B PEAYKTOpax,
HEMPaBUJILHOE PETYJIMPOBAHUE TOPMO30B), JIMOO MPHU MOIbEME Ipy3a, BEC KO-
TOPOro OoJibllle MPENETbHO JIOMYyCTUMOTO. 3aluTa OT MEPEerpy30K OCYIIECTB-
JISI€TCSl YCTAaHOBKOM pelie MakcuMmanbHOTo Toka (Hampumep, I, = 50100 A).
TennoBas 3anuTa Mpu Meperpy3kax Ha KpaHax HE MPUMEHSIETCA, TaK KaK Kpa-
HOBBIEC AJICKTPOJIBUTATENIN PACCUUTAHBI HA TOBTOPHO-KPATKOBPEMEHHBINA PEKUM
¥ Ha 3HauuTeNbHbIe Tieperpy3ku 10 200%, nmpu KOTOPHIX BO3MOXKHBI JIOKHBIC
cpa0aTbIBaHMsI TETJIOBBIX PEJIe.

3ammTa OT KOPOTKMX 3aMblKaHUW B nensax kpana U = 380 B ocymiecTBius-
€TCS aBTOMATHYECKUMH BBIKIIOYATENAMHU, UMEIOIIMMH yTOracsiiue ycTpou-
CTBa, KOTOPBIC MPEJOXPAHAIOT KOHTAKThl OT OOTOpaHus MpHU pPa3MbIKAHUU
OOJBIINX TOKOB.

HyneBas 3amurta Ha KpaHaXx HEOOXOoauMa i MPEAOTBPAILECHUS MPOU3-
BOJILHOT'O 3aIlyCKa JIDOOTO JIBUTATEs MPY BHE3AMHOM MM0Jlaue HANpPsKEHUS 10~
CJIe €ro uc4ye3HoBeHus. /(s ATo# 1enu UChoyib3yeTcsl pesie HanpsbKeHus, 3a-
MBIKAIOIIUE€ KOHTAKTHI KOTOPOT'O HAXOMSTCSA B IIEMU JIMHEHMHOTO KOHTAKTOpA.
Hanpspbkenue Ha HEro mojaeTcs JIMIIb MPU HYJIEBOM MOJIOKEHHH BCEX KOH-
TPOJIEPOB.

3ammTa OT Mepexofa KpallHUX IMOJOKEHUH T'py303axBaTHOTO OpraHa
(KproKa), Tpy30BOM TEIEKKH M MOCTa KpaHa OCYIIECTBISETCS C MOMOIIBIO KO-
HEYHBIX BBIKJIFOYATEJIEH.

Haozop u oocnyymcueanue

PykoBoauTenu opraHuzalnuii ¥ WHIWBUAYAJIbHBIC MPEINPUHUMATEIN
(BaAeNbIlbl KpaHOB) 00s13aHBI 0OECIIEUUTH COJEpKaHUE UX B UCIPABHOM CO-
CTOSIHUU M 0€30MacHOCTh YCIOBHH paOOThI MyTEM OpPraHU3AIMH TEXHUYECKOTO
OCBUJCTEIHCTBOBAHUSA, OCMOTpPA, PEMOHTAa, Haa3opa U oOcmyxuBaHus. s
3THUX 1eien, cornacHo [1YD, pykoBoaUTENb OpraHu3alvy Ha3HAYaeT TPEX WH-
KEHEPHO-TEXHUYECKNX PAOOTHUKOB:

1) OTBETCTBEHHOTO IO HAA30PYy OE30MACHOM AKCIUTyaTAIlMU IPY30I0IHEMHBIX
KpPaHOB;

2) OTBETCTBEHHOTO 3a COJIEPKAHUE KPAHOB B UCITPABHOM COCTOSIHUU;

3) OTBETCTBEHHOIO 3a 0e30MacHOe MPOU3BOJICTBO PabOT.

OO0s13aHHOCTM OTBETCTBEHHBIX CITyKalllUX YCTAHABIMBAKOTCS B JOJDK-
HOCTHBIX HMHCTpyKIUsX. [lepuonuueckasi mpoBepka 3HAHWKW OTBETCTBEHHBIX
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MH)XCHEPHO-TEXHUYECKMX PAOOTHUKOB JOJKHA INPOBOJUTHCA CIELUUATbHOU
KOMHUCCHEHN ¢ ydyacThueM HHcIekropa PocrexHan3opa He pexe OJHOro pasa B
TPH roja.

Jlia ynpaBieHusi KpaHaMHu U UX 0OCITy’KMBaHUS Biajeliel] oOs3aH Ha3Ha-
YUTh KPAHOBILIMKOB, Clecapeil MO PEMOHTY M 3JIEKTPOMOHTEPOB, a TAKKeE
Ha3HAUYUTh CTPONAIBIIMKOB Ul 3alenKu (00BsA3KH) rpy30B. [IpoBepka 3HaHUI
00CITy’)KMBAIOILIET0 TEPCOHAIa JOJIKHA MPOBOAUTHCSA KBaTU(UKAMOHHON KO-
MHCCHUEN MPEAIIPUATHUS HE PEXKE OJHOTO pa3a B 12 Mecsues.

3awummnoe 3a3emienue Mocmoeo2o Kpana

[TpuHIMIMATBbHAS CXeMa 3alIUTHOrO 3a3€MJICHUSI MOCTOBOI'O KpaHa MoKa-
3aHa Ha puc. 4.15.
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Puc. 4.15. Cxema 3alIIUTHOTO 3a3eMJIEHHSI MOCTOBOI0 KpaHa:

1 —MocT kpaHa; 2 — kabuHa MalIMHUCTA; 3 — TOKOMOABOISIIIINE TPOJUIeH; 4 — XOJOBBIE KO-
Jeca; 5 — MOAKPAHOBBIN MYTh; 6 — CTPOUTEIbHBIE KOJIOHHBI; 7 — 3a3€MJIMTEIN MOCTOBOTO
KpaHa; § — 3a3eMJIMTENIN CTPOUTEIbHBIX KOHCTPYKIUI; 9 — 3a3eMIIIOLIME TPOBOIHUKY;
10 — peMOHTHas TUIOIIAIKA; 75, — COMPOTUBIICHUE 3a3€MJIEHUSI MOCTOBOI'O KPaHa;

Vs3ex — COMPOTHUBIICHUE 3a3€MJICHUSI CTPOUTENBHBIX KOHCTPYKIUM; 7, — CONPOTUBJICHUE 3a-
3eMJIeHUs] HelTpanu TpanchopmaTopa; », — CONPOTUBIICHHUE 3a3eMJICHUS JOIIOJIHUTEILHOTO
coeauHenus; OF — BBOJHOU pyOMIIBHUK

116



Bce MocToBbIE KpaHbl AOJKHBI ObITh 3a3€MJICHBI. 3a3€MJICHUE BBIMOIHS-
€TCs JUIS 3allUTHI JIFOJEH OT MOPAKEHUS DJIEKTPUYECKUM TOKOM B CIIydae IMpH-
KOCHOBEHUS K METAUIMYECKUM YACTSAM KpaHa, OKA3aBIIMMCA MOJ HAIPSKEHHU-
€M B pe3yJIbTaTe NOBPEXKACHUS M30JSLHUH U 3aMbIKaHUN (pa30BOr0 MPOBOIHUKA
Ha kopnyc DVY. B 3Tom ciyyae BO3HHKAET Pa3HOCTh MOTEHIUAIIOB MEXIY KOP-
nycoM DY M MOCTOM KpaHa, paBHas (pazHOMY HampspkeHuro Uy, = Uy = 220 B.
B pe3ynbrare NMpUKOCHOBEHHS K TAKOMY KOPIYCY MOXET BO3HUKHYTH TOK
cmepTenbHol BennuuHsbl (1,>100 MA). O6s13aTeTbHOMY 3a3€MIICHHUIO TIOJIJIEkKAT
KpaHOBbIE METATMYECKHE KOHCTPYKIIMH, KOpITyca JJIEKTPOJBUraresieH, kade-
Jel, Bcd anmaparypa, HaxoJduasics B KaOMHe MalluHUCTa (KpaHOBILIMKA). 3a-
3€MJIEHUE OCYILIECTBISETCS HAJIC)KHBIM BJIEKTPUUYECKUM COECTUHEHUEM C METaJ-
JOKOHCTPYKIIMEN KpaHa, KOTOPYKO, B CBOK OYEpENb, 3a3€MIIIOT Yepe3
KpPaHOBBIM MyTh. 3a3eMJIEHUE KPAHOBBIX MYTEH BBIMOJHAIOT C 00OUX KOHIOB
KaXJI0TO MYTH COCIWHEHUEM C OCHOBHBIM KOHTYPOM 3a3€MJICHHSI CTPOUTEINb-
HOM KOHCTpPYKUMU 31aHusA. KpoMe TOro, KpaHOBBIE PEIbChl MPUCOCIUHSIOT K
HYJIEBOMY 3alLIUTHOMY NPOBOAHUKY PE unu PEN 4depe3 CONPOTUBIICHHUE 7.

CocTosiHME LENH 3a3eMJICHHS] KOHTPOJMPYIOT OJHOBPEMEHHO C BBIIOJI-
HEHHEM pPEMOHTHBIX pabOT, HO HE pEeXe OJHOr0 pa3a B TOJ B MEPUOAbI
HauMEHbBIIEH MPOBOJAUMOCTH: OJIMH Pa3 JIETOM MPU HAUOOJBIIEM MPOCHIXaHUH
MOYBBI, OJJMH pa3 3UMOW MpPHU HAMOOJBUIEM MPOMEP3aHUU MOYBHI. JloMOIHU-
TEJIbHO € 3a3eMJICHUE TOJIKPAHOBBIX MTyTEH C COMPOTUBIIEHUEM 7 CIIOCOOCTBYET
CHUKEHUIO MOTEHLMAJIla HA MOCTY KpaHa B Cily4yae 3aMblKaHUs (Da3HbIX Mpo-
BOJHUKOB M MOBBIIIAET HAJIEKHOCTh 3alUThl MPU HAPYIIEHUH LIETOCTHOCTH
OCHOBHOW LIETIM 3aIIUTHOTO 3a3€MJICHHSI.

HanpspkeHust mara 1 HanpsiKEHUsI MPUKOCHOBEHUs TpU 3 PeKTUBHOU
paboTe 3alUTHOTO 3a3eMJICHUSI HA MOCTOBOM KpaHe OyAyT Bcerja UMeTh HyJie-
BbIC 3HaueHus, T0 ecTb Uy = 0, Uyp = 0. DiekTpudeckoe NUTaHUue KpaHa J0JIK-
HO BBITIOJHATHCS OT TpaHChOpMaTOpa ¢ U30JIUPOBAHHON HEUTPAIIBIO.

Pezucmpayua. Texnuueckoe oceudemenvcmeosanue

Bce rpy3zonombeMHble KpaHbl, HA KOTOPBIE PAaCHpPOCTPAHSIOTCS HACTOS-
nme «lIpaBuma», momiexkar perucTpauuu B MECTHBIX opranax Pocrexnanzopa.
Perucrpanust npoBoAUTCS IO NTUCbMEHHOMY 3asBJICHUIO BJIaJAEIblia U AaCOPTy
KpaHa. B 3asiBieHHH AOMKHO OBITH yKa3aHO HaJWM4Me y BlIaJeiblia KpaHa OT-
BETCTBEHHBIX CIELMAINCTOB, MPOLIEAIINX IPOBEPKY 3HAHUM HACTOSALIUX
«IIpaBmin», 1 00y4yE€HHOTO TIEpCcOHANa JJisi OOCTYKUBaHUS KpaHa, a TakKe Ipu-
BEJICHBI PE3YJIbTATHI TEXHUYECKOT'O OCBUAETEILCTBOBAHUS.

Kpansbl, noanexamue peructpauuu B opraHax Pocrexnaazopa, moasep-
ratoTcsA TEXHUYECKOMY OCBHJIETENIbCTBOBAHUIO (MCIBITAHUIO U OCMOTPY) J0 UX
PErUCTpPALINH.
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Kpome Toro, B TeueHune cpoka ciy>kO0bl KpaHbl MOJIBEPratoTCs:

- YACTUYHOMY TEXHUYECKOMY OCBHUAETEIBCTBOBAHUIO HE PEXKE OJHOTO Pa-
3a B 12 mMecs1ieB;

- IOJIHOMY TEXHUYECKOMY OCBHUIETEILCTBOBAHUIO HE PEIKE OJHOTO pa3a B
TPH ToJa.

Kpansbl, peako ucnosibdyembie (JIEKTPOCTAHIIMKM, XUMUYECKOE U JIPYroe
MIPOU3BOJICTBO) MOABEPTatOTCS MOJHBIM TEXHUYECKUM UCIIBITAHUSIM OJIUH Pa3 B
ISATH JIET.

TexHuueckue OCBUAECTENBCTBOBAHUS IMPOBOISATCS OTBETCTBEHHBIMH JIH-
[[aMU 0 HaA30py 3a 0€30MacHOM IKCIUTyaTaleil KpaHOB P y4acTUu padoT-
HUKa, OTBETCTBEHHOI'O 3a COJEp>KaHUE KPAHOB B MCHPAaBHOM cocTostHUU. [lpu
MOJIHOM TEXHUYECKOM OCBUJIETEILCTBOBAHUH MPOBOUTCS:

- OCMOTpP MEXaHU3MOB, TOPMO30B, 3JIEKTPOOOOPYIOBaHUS, YCTPOICTB
0e30IMacHOCTH;

- CTaTHYECKOE UCIIBITAHUE KPAHA,

- IMHAMHUYECKOE HCIBITAHUE KpaHa.

Kpome TOro, mnpm DOJIHOM TEXHUYECKOM OCBHUAETEIbCTBOBAHUU
MIPOBEPSIIOTCA:

- COCTOSIHHE METAJUIOKOHCTPYKLHH KpaHa, €r0 CBAPHBIX (KJIEHNAHBIX) CO-
eAMHEHUM (OTCYTCTBHE TPELIUH, OCIa0IeHHH);

- COCTOSIHME KpIOKa (OTCYTCTBHE TPELIMH B HAPE3HOM 4YacTU KOBAHBIX
KPIOKOB);

- COCTOSIHUE KPaHOBOI'O ITyTH;

- COCTOSIHUE KaHATOB U UX KPEIUICHUM;

- COCTOSIHUE OCBELIEHUS U CUTHAIM3ALUN.

[Ipy 4YaCTMYHOM WCHBITAHUM MPOBOJMUTCS TOJBKO OCMOTpP BCETO
000pyA0OBaHUSI.

Craruueckoe HCIbITaHUE MPOBOJUTCS HArpy3kou, koTopas Ha 25% mpe-
BBIIIAET MACHOPTHYIO IPy30N0AbeMHOCTh. KpaH ycraHaBinuBaeTcs B MpOJIETE
MEXy OIOPHBIMHU CTPOMTEJIBHBIMA KOJIOHHAMHM, a €r0 TEJIEKKA — B CEpEIUHE
mocta. ['py3 noguumaerca Ha BbicoTy 200+300 MM u BelnepxkuBaerca 10 mu-
HyT. [Ipn 3TOM crnenuanbHBIM OTBECOM HM3MEpSETCs MPOrud MocTa KpaHa U
ONpeEeNsieTCss OTCYTCTBUE OCTATOYHOM Aedopmalnuu mociae OMyCKaHus rpys3a.
[Ipu oOHapy>keHHUU OCTAaTOYHOM AeopMalMi KpaH HE JOIMycKaeTcs K padote
710 BBISICHEHUS] IPUYHH.

JIlnHAMHU4YECKO€ MCHIBITAaHUE MPOBOAUTCA Tpy30M, KoTopbid Ha 10% mpe-
BBIIIAET MACHOPTHYIO IPy30MOBEMHOCTh KpaHa. [Ipu sToM mpoBepsieTcs: aeu-
CTBHE BCEX MEXaHU3MOB U TOPMO30B MOJBEMOM, OIYCKaHUEM U MEPEMEILICHU-
€M I'py3a HE MEHEe TpeX pas.
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15.

16.

KOHTpOJIbeIe BOIIPOCHI

. IlepeuricnuTe BUJIBI JIEKTPOTPABM.

. IlepeuncnuTe cpencTna 3aUThHI OT MOPAKEHUS DIIEKTPUUECKUM TOKOM.

. IIprunHbI T0KApOB NIPU CBAPOUYHBIX padOTaXx.

. Ilepeuncnaure onacHble PakTOpsI MOXKapA.

. K kakoil kareropuu 1o B3pBIBONOKAPHON OMACHOCTH OTHOCSITCS MOMeEIlle-

HUsI, B KOTOPBIX UCTIOJIB3YKOTCS IPOLIECCHI CBAPKH?

. Ilepeuncnure NpUHIKIBI NPEKPALLIECHUS TOPECHUS.
. KTo B opranuzanuu obecrieunBaeT Halu4yue, UCIIPABHOCTD, MEPUOUICCKUN

OCMOTP Y IPOBEPKY OTHETYIIUTEIICH?

. Kakne orHerymmrenu M yCTaHOBKM INOXKApOTYUIEHUS MPUMEHSIOT Ha IPO-

U3BOJCTBE?

. JlericTBUS ipy OOHAPYKEHHUH MOYKapa WK MPU3HAKOB FTOPEHHUS B 3[JaHUU.
10.

[lepeunciure NpuYMHBI aBapHUil ra30BbIX OATIIOHOB.

. Kak gacto npoBoasIT OCBUIETENIECTBOBAHNE OAJIJIOHOB C Ta30M?
. KakoBo nomkHO OBITH OCTaTOYHOE JlaBlieHHE pabovero Tena B OaJIOHE IMO-

CJI€ €r0 UCIOJIb30BaHUA?

HazoBure npeaenbHble HOPMBI IEPEHOCA TAKECTEU JJIS AKEHIIUH U MYKUYUH
crapiie 18 mer.

Kaxoi#l BuJ1 KpaHOB 001a/1a€T MaKCUMAJIBHOW IPYy30M0IbEMHOCTBIO, YCTOM-
YUBOCTBHIO U HAJIEXKHOCTBIO?

[lepeuncnure OCHOBHBIE TpeOOBaHUSA OE30MACHOCTH, MPEIBABISIEMbIE K
Ipy30H0IbEMHBIM KpaHaM.

[leproaMYHOCTh TEXHUYECKOTO OCBHUAETEIBCTBOBAHUSA TI'PY30I0IbEMHBIX
KpPaHOB.
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5. MIPOU3BOACTBEHHAS CAHUTAPUSA
5.1. MUKPOKJ/IMMAT, OTOIINVIEHUE, BEHTUWJIALIUSA
5.1.1. MuKpOKJIMMAT NPOU3BOJACTBEHHBIX MOMeIleHUil

MuxkpokjauMaT Npou3BOACTBEHHBIX MOMEIEHUI — 3TO KOMILIEKC (-
3M4ECKUX (PAKTOPOB, OKa3bIBAIOIIMX BIMAHHE Ha TEIIOOOMEH YeloBeKa U
ONPENEISAIONINX CaMOYyBCTBUE, Pa0OTOCIOCOOHOCTh, 370POBbE M IIPOU3-
BOAUTENBHOCTh TpyJaa. [lomnepikanne MUKpOKIMMaTa pabodyero Mecra B mpe-
JeJIaX TMTUEHNYECKUX HOPM — BayKHEMWIIas 3aja4a oxpaHbl Tpyaa. CaHUTapHbIE
npaBwia CanlluH 2.2.4.3359-16 «CanutapHO-30UAEMUOJIOTUYECKHE TPeOOBa-
HUA K (U3UYecCKUM (pakTopaM Ha padOUYMX MECTax» YCTAHABJIMBAIOT T'MTUEHU-
Yyeckue TpeOOBaHMS K MOKAa3aTeNlssM MUKPOKJIMMAaTa padouux MECT MPOU3BOA-
CTBEHHBIX MOMEIIEHUN C YYETOM MHTEHCUBHOCTH HHEPro3aTpar padOTaroluX,
BPEMEHU BBINIOJHEHHS pabOThI, IEPUOJOB r0/la U COAEpKaT TpeOOBaHUS K Me-
TOAAM M3MEPEHUS U KOHTPOJIS MUKPOKIMMATUYECKUX ycaoBui. ITokaszarersmuy,
XAPaKTEPU3YIOLMMHA MUKPOKIMMAT B IIPOU3BOACTBEHHBIX TIOMEIICHUSX, SBIISFOTCA:

a) TemIeparypa BO3/1yxa;

0) TeMIiepaTypa MOBEpXHOCTEM;

B) OTHOCHUTEJIbHAS BIAXKHOCTh BO3/1yXa;

I') CKOPOCTb ABUKEHUS BO3/1yXa;

1) MHTEHCUBHOCTh TEIJIOBOTO OOIyUYEeHHUS.

[Tokazarenn MUKpOKIMMAaTa JOJKHBI 00eCreYMBaTh COXpPaHEHUE TETIOBO-
ro OajaHca 4yeJoBeKa C OKpY’Kalolled cpelod U MojaJiep KaHue ONTUMAIbHOIO
WIM JOMYCTUMOIO TEIJIOBOI'O COCTOSIHMSA opranu3Ma. Bo3ayimiHas cpena u3
BCEX 3JIEMEHTOB, COCTABJISIOLIMX Cpey OOMTAHUS U ACSATEIbHOCTH YEJIOBEKA,
ABJIsSIETCSl BakHeuen. [Ipupoablil BO3yX mpeAcTaBiIsieT cOO0M CIOXKHYIO TH-
HAMHUYECKYI0 CHUCTEMY, OOpa30BaHHYIO pPa3MYHbIMU razamMu (W TapaMu) U
HaxXOJAIIMMHKCS BO B3BELIEHHOM COCTOSIHMM MENbYAWIIMMU TBEPABIMHU M JKHJI-
KUMHU 4YacTULAMU — apozonamu. llon 3azpaznenuem 6030yxa NOHUMAETCS
IpsIMOE UM KOCBEHHOE BBEJEHHE B HEro JIOOro BEIIEeCTBA B TAKOM KOJIMYeE-
CTBE, KOTOPOE M3MEHSET KaueCTBO M COCTaB YUCTOTO aTMOC(EPHOro BO3ayXa,
HAHOCS BpEJ JIIOISIM, )KUBOM U HEKUBOW MPUPO/IE.

BaxneiiiiuMm razoo0pa3HbIM BEIIECTBOM, OMNPENETSIONIUM KauyecTBO BO3-
ayxa, sBIgeTcs BoAsSHON map. UeM cuibHee HarpeT BO3MyX, TEM OOJblIee KO-
JMYECTBO BOJSHOTO IMapa OH MOXET coepkarb. OTHOILIEHHUE COJIepKallerocs
BOJSTHOTO Mapa K TOMY IPEAEIIbHOMY KOJIMYECTBY, KOTOPOE MOXKET COJIEPKATh-
Csl B BO3JlyX€ MPU JAHHOW TeMIEpaType, Ha3bIBACTCS OMHOCUMENbHOU 61A)iC-
HOCMbIO.

BaxHeilmen XxapakTepUCTUKON BO3YIIHOW CPEbl SBISETCS Hapomempu-
yeckoe oaenenue, NOCKOJIbKY pa3HHIla 0apOMETPUUECKOTO JaBICHUS U J1aBJie-
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HUSl BO3JlyXa B ajbBeosiaxX JIETKUX OMpeJesseT BeIUYuHy razooomena. bapo-
METPUYECKOE JTABJIEHNUE CUUTAECTCS U Ha3bIBA€TCSI HOPMAJIbHBIM Ha YPOBHE MOPS
(omHa atMocdepa) U IKCIIOHEHITUAIBHO YOBIBAET C BBICOTOM.

[ToMumoO Ta30BOTO cocTaBa U O0APOMETPHYECKOTO JTABJICHUS, BaKHEUIIICH
XapaKTEPUCTUKON BO3AYILIHOMN Cpebl CIY>)KUT memnepamypa 6030yxa. B coue-
TaHUU C MOJBHKHOCTBIO (CKOPOCTBIO) JABUKEHUSI BO3AYyXa OTHOCUTENIBHO TeJa
YeJI0BEeKa TeMIIepaTypa BO3AyXa OMNPENEseT XapakTep TemiooOMeHa — Harpes
WM OXJIQXKJICHHE TeJla YEJIOBEKa.

Ku3HenesITeNbHOCTh YEJIOBEKA MOYKET HOPMAJIbHO IMPOTEKAaTh JIUIIb IPHU
YCJIOBUHU COXPAHEHUSI TEMIIEPATYPHOTO TOMEOCTa3a OPraHnu3Ma, YTo JOCTUTAET-
Csl 32 CUET CUCTEMbI TEPMOPETYIISIIIUU U JIEATEIbHOCTH APYTUX (PYHKIHMOHATb-
HBIX CUCTEM: CEPACUYHO-COCYIUCTOM, BBIACIUTEIBLHON, SHIOKPUHHON U CUCTEM,
00€CTIeYMBAIOIIUX IHEPTETUUECKUM, BOJHO-COJICBON U OCIIKOBBI OOMEH.

JI71st coxpaHeHus TOCTOSIHHOM TeMIepaTyphl Tejla OpraHu3M JO0JIKEH Haxo-
IUTHCA B TEPMOCTAOUIIBHOM COCTOSIHUHM, KOTOPOE OLEHUBAETCS MO TEIIOBOMY
Oanancy. TernoBoi OalaHC JOCTUTAETCS KOOPAUHAIIMEH MPOIECCOB TEILIONPO-
OYKIHWH U TEMI0O0TIAYH.

MuKpoKJIMMAT MO CTeNeHH BJIUSIHUS HA TEIJIOBOH 0ajlaHC YesiOBeKa
nojApasae/isieTcsi Ha:

® HEUTPAJIbHBIN;
® HarpeBarolIui;
e OXJIAXKIIAIOIIHH.

Heiimpanvholit Mukpokaumam — 3TO TaKOE€ COYETAHHUE €r0 COCTABJISIIO-
II1X, KOTOPOE MPHU BO3/JCHCTBUU HA YEJIOBEKA B T€UEHHE paboyeill cMeHbl 00ec-
MEeYMBaeT TEIJIOBOM OallaHC OpraHu3Ma, Pa3HOCTh MEX]Yy BEJIWYMHOMN TEIIo-
MPOAYKIHWHA U CYMMapHOM TEIJIOOTAAauel HaXxoauTcs B mpenenax + 2 Br, gond
TEIUIOOTAAYM UCIIapEHUEM Biaru He npesbimaet 30%.

Oxnasicoarouyuiit MUKpOKIUMAam — 3T0 COYETAaHNE NapaMeTPOB, IPU KOTO-
POM HMEET MECTO MPEBBIIIEHUE CYMMApHOM TEIUIOOTAAYM B OKPYKAKOLIYHO
Cpely HaJ BEIMYMHOM TEIUIONPOIYKIMU OpraHu3Ma, IpuBodllee K o0pa3oBa-
HUIO OOIIETO W/WIH JIOKAJIBHOTO Ne(uIuTa Terua B Tene yenoneka (> 2 Br).

OxJtak a0 MUKPOKIMMAT IPUBOJAUT K OOOCTPEHUIO SI3BEHHOM 00Jie3-
HU, paIUKyJIUTa, 00yCIOBIMBAET BOSHUKHOBEHHE 3a00J€BaHUI OPraHoOB JbIXa-
HUSl, CePJIEYHO-COCYAUCTON cucTembl. OXiaxkIeHrne YenoBeka (Kak ooiiee, Tak
U JIOKAJIbHOE) MPUBOJUT K U3MEHEHUIO €Tr0 JBUTATEIbHOW PEaKIMK, HapyIlIaeT
KOOPJMHAIMIO ¥ CIOCOOHOCTH BBIMOJHATH TOUHBIE OMEPALIUU, BBI3BIBAECT TOP-
MO3HBIE MPOIIECCH B KOPE TOJIOBHOTO MO3ra, YTO MOXET OBbITh MPUYUHON BO3-
HUKHOBEHUSI pa3auyHbIX (popMm TpaBmaTusma. [Ipy JOKaabHOM OXJIaXICHHUU
KUCTEW CHU)KAETCSI TOUHOCTh BBIMIOJIHEHHS pab0o4MX oneparuil.

Hacpesarowuii mukpokaumam — COYETaHUE €0 MAapaMETPOB, NMPU KOTO-
POM MMEET MECTO U3MEHEHHE TEIIO0OOMEHA YeIOBEeKa C OKPYXKaIoIlel cpeaou,
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IPOSIBJISIFONIEECS B HAKOTUICHUH TeIula B opranusme (> 2 BT) u/unu B yBenuue-
HUU JIOJIM TIOTEPH TEIIa ucrnapenuem Biaru (>30%).

Bo3gelicTBue HarpeBarollero MHUKPOKJIMMATA BbI3BIBAET HAPYILIEHHUE CO-
CTOSIHUSI 3JI0POBbS, CHIDKEHHE pabOTOCIOCOOHOCTH U TMPOU3BOIUTEIHLHOCTH
Tpyaa. Harpeparomumii MUKpOKIMMAT MOKET IPUBECTU K 3a00JI€BAHUIO OOILIETO
XapakTepa, KOTOPOE MPOSIBISETCS Yalle BCEro B BUJE TEIUIOBOTO Koyutanca. OH
BO3HHKAET BCIICJCTBUE PACIIMPEHUS COCYJOB U YMEHBIICHUS JIABJICHUS B HUX
KpoBU. OOMOpPOYHOMY COCTOSIHUIO MPEIIIECTBYET TOJIOBHAs 00Jib, YYBCTBO
c1a00CTH, TOJIOBOKPY>KEHUE, TOIIHOTA.

TermnoBou yaap o4eHb onaceH. /JJaxke mpu paHHEM BBISABICHUU KaXIbIW II5-
TBIA CiIy4dal sIBJSIETCS cMepTelbHBIM. [Ipu 00IeM TemiaoBOM 3acToe 3HAYH-
TEJIbHO MOBBIIIAETCS TEMIEpATypa TeJa, YTO MPUBOJUT K MPSIMOMY MOBPEXKIE-
HUIO TKaHEW, 0COOEHHO LEHTPaIbHON HEpPBHOM cucTeMmbl. TomHOTa W pBOTA
MPEALIECTBYIOT IOKOBOM CTaJMM € IITyOOKOW MOTepel CO3HAHUsS, UHOTJA CO-
MPOBOXKIAIOILIEHCS cyaoporamu. BciieACTBUE pacCTpOMCTBa LIEHTpA TEPMOpeE-
IyJSILAA CHUKAeTcsl moTooOpasoBanue. Koxa ropsuas, cyxasi, cHayajla UMEET
KpPAaCHBIN IIBET, a MOTOM MPUOOpETaET cepyro okpacky. CMEPTHOCTh TEM BHIIIIE,
YeM BBIIIE TEMIEpATypa Tea.

Bo3zneiicTBue KoMIIeKca MUKPOKIMMATHYECKUX (DAKTOPOB OTpakaeTcs Ha
TETJIOOIYIIIEHUH YelIOBEeKa U 00yCIOBIMBAET OCOOCHHOCTH (PU3UOTIOTUUYECKHUX
peakunii opranu3ma. JKU3HeAeATENbHOCTh KaXI0r0 MHANBHUAYYMa COMPOBOXK-
JAeTCs HEMPEPBIBHBIM BBIJEIEHUEM TEIIOTHI B OKpYKaroyro cpeny. Ee konu-
YEeCTBO 3aBUCHUT OT CTENEHU (PU3NYECKOTO HANPSKEHUS], TO €CTh SHEpPro3arpar B
ONPEAECICHHBIX KIIMMAaTHYECKUX YCIOBHUAX U cocTasiseT oT S0 Bt B cocTossHuM
nokos 10 500 Bt mpu pusnueckux Harpyskax. jis Toro 4To6s! Ghu3HoI0oTHYE-
CKHE MPOIECCHI B OpraHU3M€ NPOTEKAIW HOPMAIIBHO, BhIIEIIsIEMas OPraHUu3MOM
TEIUI0Ta JAOJDKHA MOJHOCTHIO OTBOAUTHCS B OKPYKarollyr cpeny. Hapymenue
TEIJIOBOTO OajlaHca MOXKET MPUBECTH K MEPErpeBy JIMOO K MEPEOXIIaXKICHHUIO
opraHusma M, Kak CJEJCTBHUE, K OTEPE TPYAOCIOCOOHOCTH, OBICTPOI yTOMIISI-
€MOCTH, TIOTEPE CO3HAHUSA U TEIUIOBOM CMEPTU. TeMmneparypHble BO3IEUCTBUS,
BBIXOJSIIUE 3a TIPEACIbl HEUTPAIbHBIX KOJICOAHUM, BHI3BIBAIOT U3MEHEHHUS TO-
HyCa MBIIII, TepUPEPUIECKUX COCYAOB, NEATCTLHOCTH TMOTOBBIX JKENe3, Terl-
JOMPOAYKIMU. B MI0X0OM MUKPOKIMMATE YaCTO BO3HUKAIOT AJJIEPTUUECKHE 3a-
0oJIeBaHMSI M pACCTPOICTBA IEHTPATHLHON HEPBHOU CHCTEMBI.

[IepeHOCMMOCTh YETOBEKOM TEMIIEPATYPhl U €r0 TEIJIOBBIC OLIYIICHUS B
3HAYUTEIBHOM MEPE 3aBUCAT OT BIAKHOCTU M CKOPOCTH OKPY’KAKOLIETO BO3.Y-
xa. UeMm Oouibllle OTHOCUTENbHAS BIAXHOCTh, TEM MEHBIIIE UCMAPSAETCS MOTa B
€AMHUILY BPEMEHHU M TeM OBbICTpee HAcTyIaeT neperpeB opranuszMa. OcoOeHHO
HEeOJIaronpusITHOE BO3/JCHCTBHE Ha TEIJIOBOE COCTOSIHUE YEJIOBEKa OKa3bIBAET
BBICOKASI BJIAXKHOCTh B COUCTAHNHM C BHICOKOIT TeMmmepaTypoii - 6onee 30 °C, tak
KaK IPU 3TOM MOYTH BCS BBLAEISAEMAas TEIUIOTA OTAAETCA B OKPYKAIOIIYIO Cpe-
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oy TIpu WcnapeHuu nota. [Ipu MOBBINIEHNN BIAXKHOCTHU ITOT HE UCIHApAETCS, a
CTEKAET KaIUIIMH C MOBEPXHOCTH KOXKHOTO TMOKpOBa. BO3HMKAEeT MmpoiuBHOE
TEUEHHUE TMO0Ta, U3HYPSIOIIEE OPraHu3M U He o0ecreynBaroliee HeoOX0aUMYIO
TEIUIOOTAAYY.

HenocrarouHas BiaKHOCTh BO3/lyXa HEOJAronpusaTHA sl YeJIOBEKa M3-3a
WHTEHCUBHOT'O UCIIAPEHUS BJIArd CO CIU3HUCTBHIX 000JIOUEK, UX MEPEChIXaHUS U
pacTpECKUBaHUS, a 3aTeM 3arpsi3HEHUs] OOJE3HETBOPHBIMU MHKpoOamu. s
YEJIOBEKA SIBIIACTCS JIOMYCTUMBIM CHHXKEHUE €ro Macchl HAa 2 - 3 % myTem uc-
napeHus: Biaaru (00e3BokuBaHue opranuszma). O0e3BokuBaHue Ha 6 % BieyeT
3a c000M HapyIIeHHUEe YMCTBEHHOU NI€ATEIbHOCTH, CHUKEHUE OCTPOTHI 3PCHHUSI.
Ucnapenue Binaru Ha 15 - 20 % npuBOAUT K JETATbHOMY UCXOLY.

Bricokasi MHHTEHCUBHOCTh TEIUIOBOTO OOJy4YeHUs - HH(paKpacHOE U3Iyde-
HUE€ U BBICOKAsi TEMIIEpATypa BO3AyXa MOTYT OKa3aTh KpaiiHe HeOJIaronpusTHOE
BO3JICICTBUE HA OPraHU3M 4ejloBeKa. TeroBoe 00JydyeHuEe MHTEHCUBHOCTBHIO
710 350 B1/M” He BBI3BIBAET HENPUATHOTO omymeHus, npu 1050 Br/m” yxe de-
pe3 3 - 5 MUH Ha MOBEPXHOCTH KOXKU MOSIBIIACTCS HEOPUSATHOE XOKEHUE, TeMITe-
paTypa koxu nosimaercs Ha 8 -10 °C, a mpu 3500 Bt/M” uepe3 HECKOIBKO ce-
KYHJI BO3MOXKHBI 0%OTH. IIpn o6mydenun naTeHcHBHOCTBIO 700 - 1400 Br/M°
4acToTa MyJibca yBeIUYUBaeTcs Ha S - 7 yaapoB B MUHYTY. Bpems mpeObiBaHus
B 30HE TEIJIOBOTO OOyYEHUs TUMUTUPYETCS B MIEPBYIO OUEpEab TEMIIEpaTypoit
KOXH, GOJeBOE OIyIeHHE MOABISETCs MpU Temmeparype koxu 40 — 45 °C, B
3aBUCUMOCTH OT y4acTKa TeJa.

[ToMuMO HENMOCPEICTBEHHOTO BO3/ICUCTBHS Ha YeJIOBEKA JIyUUCTasl TEII0Ta
HarpeBaeT OKPYXAIOIINE KOHCTPYKUHUH. DTH BTOPUYHBIE UCTOYHUKH OTAAIOT
TEIUIOTY OKPY’KaIOUIEH Cpelle U3ITYyUYCHHUEM M KOHBEKILHEH, B PE3YyJbTATEe YEro
TeMIrepaTypa Bo3yXxa BHYTPU MOMELIECHUS TOBBIIIAETCS.

CaHuTapHble HOPMBI ONTUMAJIBLHOTO MHKPOKIMMATa B MOMEHICHUAX TU-
dbepeHUUPYIOT JI TEIJIOr0 M XOJIOAHOTO TMEPUOA0B Toja. XomoOoHblll nepuoo
2o0a - TEpPUOJ TOJa, XapaKTepuU3yeMblid CpPEIHECYTOUHOW TeMIlepaTypou
HApYKHOTO BO3/yXa, paBHoit +10 °C u nuxe. Tenuwiii nepuod 20da - NepUON
rojia, XapakKTepu3yeMbld CPEIHECYTOUHOM TEMIIEPATYPON HAPYKHOTO BO3IyXa
eime +10 °C. Cpednecymounas memnepamypa Hapys#cHo20 8030yXa - CPEIHSS
BEJIMYMHA TEMIIEPaTypbl HAPYKHOTO BO31yXa, MU3MEPEHHAs B ONPECIICHHbIC
4achl CYTOK 4epe3 OJIMHAKOBbIE MHTEpPBAJIbI BpeMeHHU. OHAa MPUHUMAETCS MO
JaHHBIM METEOPOJIOTUYECKOMN CIyX)Obl. Pazepanuuenue pabom no xame2opusim
OCYULIECTBIISIETCA HA OCHOBE MHTEHCUBHOCTH OOIIMX YHEPro3arpaT OpraHusma B
kkajn/4d (Bt). XapakrepucTtuka otaenbHbix kateropuit padot (Ia, 10, Ia, 116, III)
npenacrasieHa B Tadu. S5.1.

OnTumanbHble MUKPOKIMMATUUYECKUE YCIOBUS YCTAHOBJICHBI 110 KPUTEPU-
M ONTUMAJIBHOTO TETUIOBOTO M (PYHKIIMOHAIBHOTO COCTOSIHHS 4esoBeka. OHu
o0ecreynBaroT 001Iee U JIOKaJIbHOE OUIYIIEHUE TEIUIOBOro KoMQopTa B Teue-
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HUEe 8-4acoBOM pabouell CMEHbI MPU MUHUMAJILHOM HANpPsKEHUU MEXaHU3MOB
TEPMOPETYJIALIMU, HE BBI3BIBAIOT OTKJIIOHEHUN B COCTOSIHUM 310POBbS, CO3/IA0T
NPEANOCHUIKU JJIsI BBICOKOTO YPOBHSI paOOTOCIOCOOHOCTH U SIBJISIFOTCS TIPE/I-
MOYTUTEITHLHBIMU Ha Pa0OYUX MeCTax.

Tabnuua 5.1
KaTteropun pa6oT Ha oCHOBe 00LIIUX IHEPro3aTPaT OPraHu3Ma

Karero- | Dueprorparsl, Xapakrep paboT, IpuMepbl BUAOB paboT U npodeccuit
pun Bt
pabot

Pan npodeccuil Ha mpeAnpusATUAX TOYHOTO MPUOOPO- U Malllu-
Ia no 139 HOCTPOEHHMsI, HAa 4acOBOM, IIBEHHOM IPOU3BOJCTBaX, B cepe
yIIpaBJICHUS U TOMY [10JI00HOE

PaGoTbl, mpou3BoIUMBIE CHJISL, CTOSI WIIM CBSI3aHHBIE C XOALOOH U
COTIPOBOKJAIONINECS HEKOTOPHIM (PU3NYECKUM HaIpsHKCHHEM
16 140 - 174  |(psn mpodeccuit B moaurpa@uueckoid MPOMBIIUIEHHOCTH, Ha
PEINPHUATHSAX CBSI3U, KOHTPOJIEPHI, MacTepa B PA3IMUHBIX BUAX
IIPOU3BOJICTBA U TOMY TI0JIOOHOE)

PaGotbl, cBsi3aHHBIE C TOCTOSHHOM XOJH0OM, TEepeMeleHueM
MeNnkuX (10 1 Kr) u3nenuil WM MpeIMETOB B IMOJIOKEHHH CTOS
WU CUJA U TpeOyIolKe OmpeaeeHHOTO (PU3MUEeCKOro Harps-
xeHust (psin mpodeccuil B MEXaHOCOOPOUYHBIX II€XaX MAaIIMHO-
CTPOUTENIBHBIX MPEANPUATUNA, B TPSIAUIEHO-TKAIIKOM TPOU3BO/I-
CTBE ¥ TOMY MOJ00HOE)

ITa 175 -232

PaboTs1, cBsi3aHHBIE C XOAKOOM, MTEPEMEIICHUEM U TIEPEHOCKOU
TspKecTel 10 10 KT ¥ COMpOBOXKIAIOIINECS] YMEPEHHBIM (pu3HUe-
CKUM HampspkeHueM (psi npodeccuii B MeXaHU3UPOBAHHBIX JIH-
TEUHBIX, MPOKATHBIX, Ky3HEYHBIX, TEPMUUECKUX, CBAPOUYHBIX LI€-
XaX MalIMHOCTPOUTEIBbHBIX U METAUTYPTHUECKUX MPEATPUITUN
1 TOMY 10JI00HO€)

116 233 -290

PaGotbl, cBsI3aHHBIE C MOCTOSIHHBIMU TEPEIBUKEHUSMHU, Mepe-
MEIUIEHUEM M MEePEHOCKOW 3HauuTeNbHbIX (CBbIe 10 Kr) Tsxke-
cTeil u Tpelyromue 0onbuX GU3HIECKuX ycwmimid (psa npodec-
CUH B KY3HEUHBIX II€XaX C PYYHOM KOBKOH, JIMTEHHBIX L€Xax C
py4YHO HAOMBKON M 3aJIMBKOM OMOK MalIMHOCTPOUTENBHBIX U
METAJUTYPTUYECKUX MPEANPUATHI U TOMY TOA00HOE)

111 ooiee 290

OnTuManbHbIE BEIMYMHBI MMOKa3aTeJIel MUKPOKINMAaTa HEOOXOIUMO CO-
Omomath Ha paboYMX MeCTax MPOW3BOJICTBEHHBIX MOMEIICHHM, HA KOTOPBIX
BBITIOJTHSIIOTCSL  pabOThI  OMEPATOPCKOrO  THUIA, CBSI3aHHBIE C  HEPBHO-
AMOIIMOHAJILHBIM HaIpsOKEHUEM (B KaOWHAX, Ha MyJIbTaX W MOCTaX yHpaBJICHUS
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TEXHOJOTHYECKHMH MPOLECCAMH, B 3aJIaX BBIYUCIUTEIBHOW TEXHUKH U JIp.).
[lepedens npyrux paboymx MeCT U BUIOB paldOT, MPU KOTOPHIX TOJKHBI 00ec-
NEYMBATHCA ONTHMAJbHBIE BEIMYMHBI MUKpPOKJIMMAaTa, omnpenensarorcss CaHu-
TapHBIMH MPAaBUJIAMH MO OTIEIbHBIM OTPACISAM MPOMBIIUIEHHOCTH U JPYTUMHU
NOKYMEHTaMH, COIJIaCOBAHHBIMM C OpraHaMu [ oCyJapCTBEHHOIO CaHUTapHO-
AIUIEMHUOJIOTHYECKOTO HAA30pa B YCTAHOBIEHHOM NOPSAKE.

OnrtumanbHble MapamMeTpbl MUKPOKJIMMAaTa Ha padodYuX MecTaxX JOJDKHBI
COOTBETCTBOBATh BEJIIMYMHAM, MPUBEJCHHBIM B Ta0d. 5.2, NPUMEHUTEIHLHO K
BBITIOJTHEHUIO pabOT pa3IMUYHBIX KAaTeTOpUH B XOJIOJHBIA W TEIIBINA TEPUOIBI
roja.

[lepenanpl TeMnepaTypbl BO3yXa MO BBICOTE U MO TOPU3OHTAIM, & TAKXKE
U3MEHEHHSI TeMIIepaTypbl BO3AyXa B T€UEHHWE CMEHBI MPU OOECIEYCHUU ONTH-
MaJIbHBIX BEJIMYMH MUKPOKJIUMAaTa Ha pabOunx MecTax He JIOJKHBI IPEBBINIATh
2 °C ¥ BBIXOZHTH 3a Ipe/Ielbl BEINYHH, YKA3aHHBIX B TA0L. 5.2 IS OTHEIBHBIX
KaTeropuii pador.

Tabnuua 5.2
OntumajbHble BeJIMUYMHBI OKAa3aTeleid MUKPOKJIMMATA HA pa0ounx MecTax
NMPON3BOJACTBEHHBIX MOMeIleHUIt

CxopocTb
Mepron Kareropus padot Temneparypa TeMnepaTypej OTtHocuTenbHAS BHIKCHHS
rona 10 YPOBHIO Bo3tyxa,'C MOBEPXHOCTEH, | BIKHOCTS Bo3TyXa
sHeprosarpar, Bt ’ C BO31yXa, %o e ’
XOonmoTHBIN Ia (mo0 139) 22 -24 21-25 60 - 40 0,1
16 (140 - 174) 21-23 20 - 24 60 - 40 0,1
ITa (175 - 232) 19 - 21 18 -22 60 - 40 0,2
116 (233 - 290) 17-19 16 - 20 60 - 40 0,2
111 (Gonee 290) 16 - 18 15-19 60 - 40 0,3
Tennbrii la (o 139) 23 -25 22 -26 60 - 40 0,1
16 (140 - 174) 22 -24 21-25 60 - 40 0,1
ITa (175 - 232) 20-22 19 - 23 60 - 40 0,2
116 (233 - 290) 19 - 21 18 -22 60 - 40 0,2
11T (Gonee 290) 18 - 20 17-21 60 - 40 0,3

JlonycTrmMble MUKPOKIMMATUYECKHUE YCIOBUS YCTAHOBJICHBI IO KPUTEPUIM
JTOMYCTUMOTO TEIUIOBOTO COCTOSIHUS YEJIOBEKA, OJETOI0 B KOMIUIEKT OJCKIBI C
teronsoanuen 1 ko B xonoaueii nepuox roga u 0,7 - 0,8 K10 B TENJIbIN Me-
pHOJ To/la Ha mepuoji 8-yacoBoi paboueld cmMeHbl. OHM HE BBI3BIBAIOT MOBpE-
KICHUN WM HApPYIIEHUH COCTOSIHUS 3/10POBbS, HO MOTYT IPHUBOJUTH K BO3-
HUKHOBEHHUIO OOIMX W/WJIX JIOKAIBHBIX OIIYIIEHUH TEIJIOBOTO JUCKOMQOPTAa,
HANPSDKEHUI0 MEXAHU3MOB TEPMOPETYJISIAM, YXYAUICHUIO CAMOYYBCTBUSA U
MOHMKEHHUIO0 PAa00TOCTIOCOOHOCTH.

JlonycTrMble BEIMYMHBI MMOKa3aTeNed MUKPOKINMATA YCTAaHABJIMBAKOTCS B
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ClIy4asiax, Koraa 1mo TCXHOJIOI'MYCCKUM Tp€6OBaHI/I}IM, TEXHUYCCKUM U OKOHOMMU-
YeCKU 00OCHOBaHHBIM npuinHaM HC MOT'yT OBITH O0O€ecIieUYeHbl ONTHMAIbHBIE
BCJINYMHEI.

JlonmycTuMBbIe BEJIMUMHBI MOKa3aTeIe MUKPOKIMMAaTa Ha paboYnx MecTax
JIOJDKHBI COOTBETCTBOBATh 3HAYECHUSIM, MPUBEACHHBIM B TaOi. 5.3 NpUMEHU-
TEJIHbHO K BBIMOJHEHUIO PaOOT Pa3IMUHBIX KAaTETOPUN B XOJIOJHBIM U TEIUIbINA
Iepuoanl roja.

Tabnuua 5.3

JonycTumble BeJIMYMHBI MOKAa3aTeleil MUKPOKJINMATA HA PA004YUX MecTax
NMPOM3BOJACTBEHHbIX MOMeIleHUit

Temneparypa CKOPOCTh IBUKECHHUS
Bo3nyxa, C BO3]lyXa, M/C
Katero- Ui AMa- | A7 1da-
na3oHa | Ia30Ha
pus pabot OtHOCH-
Hepuon| o vpop. | AHATA30H | THAMNA30H Temnepary- Tennmag | TEMUEPa- | Temrepa-
pHOL yp
HIDKE OII- | BBIIIE ON- | Pa MOBEPX- Typ BO3- | TYp BO3-
roja | HIO 3HEp- N BJIQ)KHOCTb
TUMallb- | THMajb- | Hocteil, C o, | lyXa HU- | IyXa BbI-
rosarpar, BO3AyXa, %o
Br HBIX Be- | HBIX Be- K€ ONTHU- | LIIe ONTH-
JTYUH JYUH OTITH- OTTH-
MaJIbHBIX | MaJIbHBIX
BEJIMYUH | BEJIMYHMH
Xomon- | la (mo 20,0 - |24,1-25,0f 19,0-26,0 | 15-75* 0,1 0,1
HBIN 139) 21,9
16 (140 - |19,0-20,9| 23,1— | 18,0-25,0 15-75 0,1 0,2
174) 24,0
Ma (175 - (17,0 - 18,9|21,1 - 23,0| 16,0 - 24,0 15-75 0,1 0,3
232)
116 (233 -| 15,0— (19,1 -22,0] 14,0 -23,0 15-75 0,2 0,4
290) 16,9
II (6omee [13,0 - 15,9(18,1 - 21,0| 12,0 -22,0 15-75 0,2 0,4
290)
Termnwiit| Ia(mo |21,0-22,9(25,1 -28,0] 20,0-29,0 | 15-75% 0,1 0,2
139)
16 (140 - |20,0 - 21,9]24,1 - 28,0 19,0-29,0 | 15-75* 0,1 0,3
174)
Ma(175-] 18,0- 22,1- | 17,0-28,0 | 15-75% 0,1 0,4
232) 19,9 27,0
116 (233 - |16,0 - 18,9|21,1 - 27,0 15,0-28,0 | 15-75* 0,2 0,5
290)
I (6omnee [15,0 - 17,9|20,1 - 26,0| 14,0-27,0 | 15-75% 0,2 0,5
290)

*TIpu Temmepatypax Bo3ayxa 25°C M BbIlIe MAKCHMATbHBICBETHUMHBIOTHOCHTEb-
HOWBIIQ)KHOCTHBO3IYXaJ0KHBINPUHIMATHCSIBCOOTBETCTBUUCTPEOOBAHUSIMHU:
70 % - pu Temneparype Bo3ayxa 25 C;
65 % - npu Temneparype Boznyxa 26 C;
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60 % - mpu Temnepatype Bozayxa 27 °C;

55 % - nmpu Temnepatype Bozayxa 28 °C.

**[Ipu Temmeparypax Bo3ayxa 26 -28 °C ckopoCTh IBUKEHHSBO3LyXa B TEIUTBIH IIe-
PHOJI TOJIa TOJKHA TPUHUMATBCSI B COOTBETCTBUU C TPEOOBAHUSIMHU:

0,1 - 0,2 m/c - mpu kaTeropuu paodor la;

0,1 - 0,3 m/c - mpu kateropuu pador I0o;

0,2 - 0,4 m/c - mpu kateropuu pador lla;

0,2 - 0,5 m/c - mpu kateropusix pador 116 u I11.

[Ipu obGecnieyeHnn TOMYCTUMBIX BEJIMYMH MUKPOKJIMMATa Ha pab04MX MecTax:
e [iepenaj TeMIepaTypbl BO3yXa MO BBICOTE TOJKEH ObITh He Oonee 3 C;
e rMepenaj TeMIepaTypbl BO3ayXa MO TOPU3OHTAIH, a TAKKE €€ U3MEHEHUS
B TEYCHHE CMEHBI HE JTOJDKHBI MIPEBBIIIATS:
— npu kaTeropusx padot la u 16 - 4 °C;
— npu kateropusx padot lla u 116 - 5 °C;
— npu kateropuu pador III - 6 °C.

[Tpu 5ToM abCONMIOTHBIC 3HAYEHUSI TEMIIEPATYPHI BO3yXa HE JIOJDKHBI BBI-
XOJUTh 3a Mpeebl BEIMYNH, YKa3aHHBIX B Ta0J. 5.3 11l OTIAENBbHBIX KaTEero-
puii pabor.

JlonycTMble BEIMYMHBI MHTEHCUBHOCTH TEIUIOBOTO 00JydyeHus padoTa-
IOIUX Ha pabo4yMxX MecTax OT MPOU3BOACTBEHHBIX MCTOUYHUKOB, HArpeThIX 10
TEMHOTO CBEYEHHUs (MaTepuasoB, U3JIEINN U APYTroro) JOJKHBI COOTBETCTBO-
BaTh 3HAYEHUSIM, IPUBEICHHBIM B Ta0m. 5.4.

Taonuua 5.4

I[OHyCTI/IMLIe BCJIMYNHBI HHTCHCUBHOCTHU TEIIJIOBOI'0 oﬁnyqe}mﬂ MOBEPXHOCTH
TEJaA paﬁoTalonmx OT MPOU3BOACTBCHHBIX HCTOYHUKOB

MHTEHCUBHOCTH TEMIOBOrO O0Iy4YEeHHUS,

O0nyyaemast HOBEPXHOCTH Tena, % 2
ya p ’ Bt/M”, HE Gonee

50 u 6omee 35
25-50 70
He OoJtee 25 100

JlonycTuMbIe BEIMYMHBI MHTEHCUBHOCTH TEILJIOBOTO 00JydeHus pabora-
IOIMX OT MCTOYHUKOB W3JIYYEHUS, HATPETHIX J0 OEJIOTO U KPaCHOTO CBEUCHUS
(packajeHHBIM WM pAcCIUIaBIECHHBIA METaNlI, CTEKJIO, IUIaMsi M JIPYyroe) He
JOJKHBI TIpeBbImaTh 140 Br/Mm’. [Ipu 3TOM 00IyUEHHUIO HE TOJDKHO TOBEPTaTh-
cst 6omee 25 % TOBEPXHOCTH Tea M 00S3aTCIbHBIM SIBIISICTCS MCIOJIb30BAHUC
CPEIICTB UHAUBUYIbHOW 3aIlIUThI, B TOM YKCII€ CPEACTB 3AIIUTHI JIUIIA U I11a3.

[Ipy HaIMYHUK TETJIOBOTO OO0IydEeHHS padOTAIOMKUX TeMIIepaTypa BO3ayxa
Ha paboYMX MECTax He JOJDKHA MPEBBIIATh B 3aBUCUMOCTH OT KaTEropuu pa-
00T CIIeIYIOIINX BEIUYHH:

25 °C - npu kateropuu pador la;
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24 °C - npu kareropuu pador I6;

22 °C - npu kateropuu padort lla;

21 °C - npu kateropuu pador I10;

20 °C - npu kateropuu padot III.

B mipon3BOACTBEHHBIX MTOMEIIEHUAX, B KOTOPBIX JIOMyCTUMbIC HOPMAaTHB-
HbIC BEJIMYMHBI TMOKa3aTejied MUKpPOKIMMAara HEBO3MOXKHO YCTAaHOBHUTH H3-32
TEXHOJIOTHYECKUX TpeOOBaHMM K MPOM3BOJCTBEHHOMY TMPOIIECCY WU JKOHO-
MUYECKH 000CHOBAaHHOM HEIIENECO00Pa3HOCTH, YCIOBUS MUKPOKIIMMATA CIIETy-
€T paccMaTpuBaTh Kak BpeAHbIC U omnacHble. B nenax npodunaktuku Hebmaro-
OPUSTHOTO BO3JCUCTBUS MHKPOKIMMAaTa JOJDKHBI OBITh HMCIOJIb30BAHBI
3alllUTHBIE MEPOMPUATHUS (HAPUMEP, CUCTEMbI MECTHOTO KOHAUIIMOHUPOBAHUS
BO3/lyXa, BO3YIIHOE TyIIMPOBAHKUE, KOMIICHCALIUS HEOIAronpusiTHOTO BO3CH-
CTBHUS OJTHOTO TIapaMeTpa MUKPOKINMAaTa M3MEHEHHUEM APYTroro, CIEoAekKIa 1
JApYyTUE CPEICTBAa WHIAWBUIYATBHOW 3aIIUTHI, IIOMEIIEHUS TSI OTABIXa M 000-
rpeBaHus, perjJaMeHTalns BpeMeH! paboThl, B YaCTHOCTH, TIEPEPHIBI B paboTe,
COKpalleHre pabodero [JHS, YBEIHYCHHE TPOJOJDKATEILHOCTH OTITYCKa,
YMEHBIIIEHNE CTa)ka paboThI U JIp.).

CocTosiHue BO3IYIIHOM Cpelbl B OTKPBITHIX COOPOYHO-CBAPOUYHBIX IPO-
M3BOJICTBaX (TeMIlepaTypa, OTHOCHUTENbHAs BIAXKHOCThb, CKOPOCTh JBHUKCHUS
BO3JIYIITHOM CTPyH, COACp>KaHUE BPEIHBIX BEIIECTB B BO3AyXe paboueil 30HbI)
JOJKHO 00€CTIeunBaThCSl CHCTEMaMH BEHTHIIAIINY, YCTPOHCTBAMH MECTHBIX OT-
COCOB, PUMEHECHHUEM CTAITMOHAPHBIX WIIH MTePEABMKHBIX (PHIBTPOB.

OObecnieueHrE TTPUEMIIEMOTO COCTOSIHHSI BO3IYIIHOW CpPEbl MPU CBapKe
BHYTPH €MKOCTEH, 3aMKHYTBIX MPOCTPAHCTB, COMPOBOXKIAIOMIEHCS OBICTPHIM
o0pa3oBaHMEM BBICOKMX KOHIIEHTpAIlMi Ta30B W a’p030Js B 30HE JbIXaHMUS
CBapIIMKa U HEOIArOMpPUATHBIMA METCOPOJIOTHYECKUMH YCIOBUSMU, TPEOyeT
MIPUMEHEHHUS CTCIUATBHBIX CAHUTAPHO-TEXHUYECKUX U OPTaHU3AI[MOHHBIX ME-
POTIPUSITHH, TaK KaK B 3TUX YCJIOBHUSIX PE3KO MOBBINIACTCS MHTCHCHBHOCTH TETI-
JIOBOTO OOJIy4CHHS U JJIs €r0 HeHTpanmu3aluu Tpe0yeTcs MPUMEHEHHE BO3TYIII-
HOTO JYIIMPOBAHUS MECTa MPOW3BOJICTBA pabOT, oOecrieueHrne MOABMIKHOCTH
nojpaBaeMoro Bosayxa ot 0,7 10 2 M/c juis co3gaHus HEOOXOIUMOTO TETIO0T-
BOJIa, 0TBOAAa 0OPa3yIOIMUXCS MPHU CBAPKE BPEAHBIX BEIIECTB U3 30HBI JIBIXAHUS
CBapIIMKa U WMCKJIIOUEHHUS MPU I3TOM OIMACHOCTH MPOCTYTHOTO 3a00JIeBaHUS
CBapILUKa.

[Ipon3BOACTBO CBApOYHBIX PAOOT BHYTPH 3aMKHYTBHIX MPOCTPAHCTB 0€3
BEHTUJISAIIUA HE JIOTTYCKAETC.

B mensx 3amuThl paboTaronuX 0T BO3MOYKHOTO TIEPErPEBaHUsI UIN OXJIa-
XKICHUS, TIPU TEMIIEpaType Bo3ayxa Ha pabodnX MecTaxX BBIIIE WU HUXKE JOITY-
CTUMBIX BEJIUYHH, BpeMs NpeObIBaHUSA Ha pabouyux MecTax (HEMpPephIBHO WIIH
CyMMapHO 3a pabOouyyl0 CMEHY) JOJIKHO ObITh OIPAHMYEHO BEJIMYMHAMU, yKa-
3aHHBIMU B Ta0J. 5.5 1 5.6.
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Tabnuua 5.5

IlOl'lyCTI/IMaH NpoaAOJIKUTEIbHOCTD HpeﬁLIBaHI/IH Ha paﬁoqnx MecCTax

NpH TeMIepaType Bo31yXa Bblllle JONMYCTUMBIX BeJTUYNH

Temneparypa
BO3]lyXa Ha pabo-
gyeMm Mmecre, © C

Bpemsi mpeObiBanus, He Ooiee, MpH KaTeropusix pabor, u

[a-10

Ila - 116

111

32,5

1

32,0

2

31,5

2,5

-

1

31,0

[\

30,5

N

5

30,0

DN || W

29,5

5,5

-

ul\-)
(9]

29,0

DN | |Ww

28,5

5,5

“

28,0

el EN Rlo)

| |W

27,5

5

W

27,0

el o))

26,5

26,0

e EN o))

Tabnuya 5.6

JonycTuMasi NpoI0/KUTEIbHOCTh NPe0bIBAHUS HA PA00YMX MecTax

NpH TeMIepaType BO31yXa HHKe JONYCTUMBIX BeJTHYNH

Temnepatypa

Bpewms npeObiBanus1, He Oosiee, MpHU KaTeropusix padboT, u

BO3/TyXa
Ha paboueM
Mmecrte, °C

Ia

16

IIa

116

III

6

7

8

9

10

11

12

13

R0 NA NN |R|W[N—

14

15

(oA ENEEe WAV, RN RUSTE SR I

16

17

R (LN N[ |WIN|—!

18

19

R [Q| N N[ |WIN|—]|!

20

0 |A| N[N |[B|W|[N|—|!
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MeTteoposoruyeckue ycioBHs B pabouell 30HE CBapIIMKa CIEIyeT MpHU-
HUMATh JJI paOOThl CPEIHEN TSKECTH MPU HEZHAYUTEIBHBIX U30BITKAX SBHOTO
Teria.

5.1.2. BpeaHble BemecTBa, MX XapaKTEePUCTHKA

[Ipu cBapouHbIX paboOTax BBIAEISIOTCS BPEAHBIC Ta3bl U a3PO30JIU, KOJIH-
YECTBO M COCTAB KOTOPBIX 3aBUCST OT CIIOCOOa CBAPKU, CBAPUBAEMBIX METAJIIIOB
U CBApOYHBIX MaTEpHUAJOB, pekuMa cBapku. OCOOEHHO OMacHbI JJis 3A0POBbS
a’pO30JIM MapraHiia, KOTOpble MOTYT BbI3BAaTh JJIUTEIIBHOE U CTOMKOE MOpaXKe-
HUE HEPBHOW CHCTEMBI, BIUIOTh JI0 Napanuya. MHOrue OKCHJbI, Iomajaas Ha
CIIM3UCTYI0 OOOJIOYKY OPraHOB JbIXaHUs Pa3pylIalOT €€, BhI3bIBAIOT aJlIepru-
YEeCKHUE SBJICHUS, KPOBOTEUEHUE M Jaxxe OpoHXuaabHyI actMy. OTpaBieHue
OKHMCBIO IIMHKA W3BECTHO T0JI Ha3BaHUEM JIaTyHHOU juxopaiku. [Ipu 3Tom 3a-
OosjeBaHuM y pabodero cHayajga MOSBISETCS CIAJKOBAThIM MPUBKYC BO PTY,
KaK]a, TepsieTcsl anmneTuT. 3aTeM HacTylaeT o0Ias yCTajloCThb U MOSIBISIETCS
00Jb B Ipy/aH, JIOMOTa BO BCEM Telle, TOIIHOTA, a MHOT/Ia U pBOTa, 03HOO, cMe-
HSIOIIMIICS TOBBIILIEHUEM TEMIEPATYPhI U CUIIbHBIM TOTOBBIJIETIEHUEM.

OTtpaBiieHHE OKHCIIAMHU CBHHIA CONPOBOXKIAECTCS OLIYIIEHUEM METAJIIN-
YEeCKOro IPUBKYyCa BO PTYy, OTPbKKaMU, OTEPEH anmeTuTa U o0IKUM yHaJaKoM
cui. Yepes 2-3 mecsa y 00JIbHOTO OTMEYAETCS] PE3KO BbIpa)KeHHask OJI€HOCTh
KOXH, a BOKPYT JleceH oOpa3yercs JHIOBO-cepas nosiocka. OTpaBieHue pac-
CTpPaMBaeT NUUIIEBAPEHUE W HEPBHYIO cHCTeMY. IIpu CHIIBHBIX OTpaBICHUAX
OKHCJIaMU CBHHIIA B BEPXHEW YaCTH KWBOTA HAYWHAKOTCS KOJIMKH, COIMPOBOXK-
JaroIIrecst CyA0poraMu U CHJIbHBIMU TOJIOBHBIMU OOJISIMHU.

Emie 6osiee onacHbl OTpaBieHus: okuciaamu kaamus. OTpaBlieHHE TapamMu
OKHMCJIOB MapraHiia He CTOJb OLYTUMO, OJJHAKO BJBIXaHUE MX B MOBBIIIEHHBIX
032X Ha MPOTSKEHUM HECKOJIBKMX JIET 3aBEpPLIAETCS PACCTPOMCTBOM LIEH-
TPAILHOW HEPBHOW CUCTEMBI.

[Tpu cBapke ¢ ucnonb3oBaHUEM (IFOCOB U MOKPBITHI 3JIEKTPOJIOB, CO-
Aepkamux GTop, KpEMHUMN, XJIOP, B aTMOC(hepy BBIACIAETCS XJIOPUCTHINA, (HTO-
pUCTHIN U KpeMHepTOpuCThIN Bomopo. [lomanas Ha CIU3UCTYIO O00JIOUYKY HO-
ca WU B JIETKWE, 3TU Ta3bl COCAMHSIIOTCS C BJarod M oOpa3yroT KHUCIOTHI,
BBI3BIBAIOIINE OLIYIIEHNE HACMOPKA.

Tokcukonoruueckre CBOMCTBA HEKOTOPBIX BEIIECTB MPUBEIACHBI B
Tabn. 5.6.

Tabauua 5.6
TokCHKOJIOTHYECKHE CBOMCTBA BellleCTB
Bpennsie BeniecTna XapakTep XUMHUYECKOTO Toxkcukonorus
BO3JIEUCTBUS
1 2 3
AJIIOMUHHUS OKCHUT Tokcuueckoe, KaHLEpOreH- | Bo3nencrBue Ha Jierkue, KpoBe-
HOE, BJIUSIHUE HA PENPOJIYK- | HOCHYIO CUCTEMY
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IIpooonowcenue maon. 5.6

1 2 3
TUBHYIO (DYHKIIHIO
Jlnokcua kpemHus Paznpaxaromee, Tokcuue- | PazapaxkeHue IbIXxaTeabHbIX yTEN
CKOE
Keneszo Tokcuueckoe dubporeHHoe JEWCTBUE, MPU KO-
TOpPOM HapymaeTcsi (yHKIUHOHUPO-
BAHUE JIETKHUX, IOPAXECHHUE XKEIY-
JIOYHO-KUILIEYHOTO TpakTa
MOpaX€HUs TEYCHM, MOYECUHasT He-
JIOCTaTOYHOCTH
Kaamuii Kanneporennoe sM(pu3eMa JIETKUX, IOBPEKICHUS
MOYEYHBIX KaHAJbIIEB, W3MCHECHUS
GyHKIMM TICYCHHU, aHEMUS, TUIIEP-
TEH3UsI, OCTCOMAJIS N
Mapranerg Myrarenssie, Bausmone Ha | JlelicTByeT Ha EHTpaJbHYIO HEPB-
PENPONYKTUBHYIO (DYHKITHIO | HYIO, CEPACYHO-COCYIAUCTYIO U JH-
TOKCUYECKOE, CEHCHUOWIN- | JOKPUHHYIO CHCTEMY, CIOCOOEH
3UpYyHoIIee BBI3BIBATh JK3E€MY, MOpakaeT Moy-
KM, OpraHbl KpoBOOOpaIleHus, Jier-
KUE, HapyIICHUs B HACJEICTBEH-
HOM arrnapare 4eJoBeKa
Menp u ee coenuHe- | Tokcuueckoe, ceHCHOWIH- | Bo3meiicTBHe  Ha  KEIYJOYHO-
HUS 3Upyroniee KHUIIIEUYHBIA TPAKT, NE€YEHB, MOYKH,
KPOBEHOCHYIO CUCTEMY
Hukens u ero coenu- | Kanueporennoe Bnuser Ha KpOBEHOCHYHO M IIEH-
HCHUS TPaJbHYI0 HEPBHYIO CHUCTEMY, SIB-
JIAETCSl KAHIEPOTEHOM
O30H MyrtareHHoe, KaHieporeH- | Kamrenb, rojmoBHass 00Jib, OJBIIIKA,
HOE U TOKCUYECKOE O0onu B ropie, BO3JECUCTBHE Ha
CEPACYHO-COCYAUCTYIO CUCTEMY
Caxa Pazppaxaromee KOHBIOHKTHUBUT, pa3pa)keHUE po-

roBullbl. CyXOCTh KOKHM, THOMHHY-
KOBLIE€ 3a00JIeBaHUA KOXXHU WU IIOM-
KO>KHOM KJIETYATKH, IEPMATUThI

CBHHEIl U €ro coeau-
HEHUA

Tokcnueckue, KaHUEPOTEH-
HbIE, MYTarcHHbIC, BIIMSIIO-
niee Ha penponyKTUBHYIO
byHKIHIO

Bo3aeiicTBue Ha KpOBETBOPHYIO U
HEPBHYIO CHUCTEMBI, IOYKU

Yriepona okenpg

Toxcuueckoe

CO BbITECHSIET KUCIOPOA U3 IeMO-
rnoOnHa KPOBH, Hapyliasi IbIXaHHe

XPpOMOBBIN AaHTUIPUL

Kanueporennoe paszapaxka-

3a0oneBaHusl BEpXHHUX IyTeH, me-

I0IlUe, CEHCUOMIM3UPYIO- | YCHH, NMOYEK, KOXKHU. SIBIIEeTCS KaH-
e LIEPOT€HOM
®dropucteii BoAopol, | Kanueporennoe, wMyrares- | PaznpaxkeHne BEpXHUX JbIXaTEIlb-

coi  (PTOPUCTOBOIO-
POIHOM KUCIOThI

HOE CEHCUOMIN3UPYIOIIEe

HBIX TIyTeH, T1a3, 3aboJyieBaHUs
CepACYHO-COCYAUCTON CUCTEMBI
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Oxonuanue maébn. 5.6

1 2 3
IICYCHU
XJ'IOpI/II[I)I Pa3z[pa>1<a}0mee, TOKCHYC- Pa3z[pa>KeHI/Ie CJIIM3UCTBIX 060)]0‘161{,
CKO€ TJ1a3, KOXKHBIX ITOKPOBOB, AbIXATCJIb-

HBIX TyTel; 3a00JieBaHUS KETY0YU-
HO-KUILIEYHBIM  TpakTa, CHCTEMBI

KPOBOOOpaIeHus
Huak u ero coenu- | Pazapaxaromee, wmyTtareH- | 3a00jeBaHusl BEPXHHUX JbIXaTElb-
HEHUS HOE, KaHIIEPOTE€HHOE, BJIMS- | HBIX MYyTEH, >KeIyJ0UYHO-KHUIIIEUYHOTO
HUE Ha PENpoAYKTHUBHYIO | TpaKTa, KPOBEHOCHOM CHCTEMBbI

GyHKIHIO

Cornacio I'H 2.2.5.3532-18 «lIpeaenbHo AOMyCTHMBIE KOHIIEHTpAaIUU
(ITIK) BpeanbIX BemiecTB B BO3ayXe paboueit 30HBI» [31] comeprkaHue Bpe-
HBIX BEIIIECTB B BO3/IyXe paboueil 30HbI HE JOJLKHO MPEBBIIATH MPEACIBHO J0-
nycTuMbIX KoHleHTpauuid (ITK).

[Ipenensno momyctumasi konireHtpanus (IIJIK) BpegHoro BemiecTBa B
BO3AyXe paboyed 30HBI — 3TO MaKCUMallbHas KOHIIEHTpalMs, KOTOpas MpH
eXeqHEeBHOM paboTte 8 yac, HO He Oosiee 40 yac B HeZem0, B TEUCHUE BCETO pa-
0ouero craxka He MOTYT BbI3BaTh 3a00JI€BaHUN WM OTKJIOHEHUW B COCTOSHUU
310POBBSL.

Bpennbie BemiecTBa pa3eieHbl Ha YEThIPE KJ1acca OMACHOCTH:

|1 knacc - 4pe3BbIYANHO ONIACHBIE,
2 KJIacC - BBICOKO OITacHEIE,
3 KJ1acc - yMEPEHHO OIACHBIE,
4 xJyacc - mMajo OmacHbIE.
[T/IK BpeaHbIX BEIIECTB M KJIACC OMACHOCTH MPHUBEICHBI B Ta0M. 5.7.

Tabnuua 5.7
IIIK BpeaHBIX BelIeCTB U KJIACC ONIACHOCTH
Bpennsie BemecTna XuMu4aeckas ITIK Kiacc
dbopmyna ONacHOCTH

1 2 3 4
AmoMuHUN Al 6/2 3
Bonbdpam u ero coemuHeHHs W -/6 4
Juokcun kpemHust (IIpU  COAEp’KaHUU Si0, 3/1 3
B 1bUTH 60718 70%)
XKeneso Fe -/10 4
Kanmuit Cd 0,05/0,01 1
Mapranen B CBapOYHBIX a’poO30JiIX INPH Mn 2
€ro Co/Iep KaHuu:
10 20% 0,6/0,2
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Oxonuanue mabn. 5.7

2 3 4
20-30% 0,3/0,1
Mens 1 ee coeTMHEHUS Cu 1/0,5 2
Hukenp u ero coequHeHUA Ni 0,05 1
CBHHEL U €T0 COEIUHEHHUS Pb -/0,05 1
Yraepoaa okcun CO 20 4
DTOPUCTBIN BOJOPOL HF 0,005 1
Conu GTOPUCTOBOIOPOTHON KUCIOTHI 0,5 1
XPpOMOBBIN aHTUIPU Cr,04 3/1 3
LuHk oxcup ZnO 1,5/0,5 2
O30H (ON 0,1 1

Ilpumeyanue. OnHO 3HAUCHUE TUTUEHUYECKOTO HOPMAaTHBa, MpUBEACHHOE B rpade 3,
COOTBETCTBYET MAaKCHMAJIbHO PA30BOM MPEAEIbHO TOMYyCTUMOM KOHIICHTPAIIUU BEIIeCTBA B
Bo3ayxe padoueii 30ubI ([TJK M.p.); eciiu mpuBeAeHO ABa 3HAYEHUSI TUTUEHUYECKOTO HOP-
MaTHUBa, 3TO 03HAYAET, YTO B YUCIHUTEJIE CTOUT 3HAUEHHE MAKCUMAJIbHO Pa30BOil NpeIeabHO
noryctumoii konuentpamuu (I1IK m.p.), a B 3HaMeHaTene - CpeHECMEHHON TpeeIbHO
nonyctumoit koHuentparuu (11K c.c.).

KonnuecTBo BbIIENSEMBIX TPU CBApPOYHBIX paboTax mpumecei Ha 1 Kr
pacxolyeMoro CBapOYHOrO0 Marepuaja B 3aBUCUMOCTH OT crocoba CBapKu
NpuBeIEHO B Ta0u. 5.8 1 Tabi. 5.9.

CBapRa B Cp€I€¢ HHEPTHOI'O ra3a

Tabnuua 5.8

Crioco0 cBapku CBapuBaeMblii Bpennsie BemecTna
Marepual HaumeHnoBanue KosmuecTso, r
AJIOMUHHEBEIC ITe116 20
CIJIaBbI Oxmch a3ora 2,5
OKuCh Maruust 3
CBapka B HHEpT- Oson 0,1
HBIX Tazax iuiaBsi- | CIUIaBbI TUTaHA IIb11B 5
OIMMCSL  DJIEKTPO- Oson 0,1
JI0M CnaBel MeIu IMeos 11
Menn 1 ee OKHUCIBI 0,7
OKwuCIIBI HUKEIIS 0,02
OKwucabl CBUHITA 0,02
I1b116 5
CBapka B HHEpT-
CoequHEHUS  BOJIb- 1,5
HBIX Ta3zax HeIUia- | AJIOMUHUEBBIC (bpama
Z)(I)II\I/_[II/IMCH 3IEKTPO- | CILJIABbI OKICE MAIHIs 0.75
O3on 0, 68
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Tabnuua 5.9
Caapka B cpejie yIiIeKHcJI0ro raza

CBapuBaeMbIii MaTepua Bpennrsie BemecTra
HanmenoBanue KonuuecTso, r
[Tb11B 8
Cranp  yrnepoaucras u | Okuch Maprasua 0,5
HU3KOJIeTUpOBaHHasg  1ipu | OKuch Xxpoma 0,02
cBapoyHoM Toke 120-300A | Okuch HUKeENA 0,03
Oxkuch yriepoaa 5
[1pu1b 14
Cranp yraepoauctas U Bbl- | OKUCh MapraHia 0,8
COKOJIETUPOBAaHHAS npu | OKuch Xpoma 0,03
cBapoyHoM Toke 350-430A | Okuch HUKEIS 0,03
Oxkuch yriepoaa 5
[Tb11B 8
Okuce maprasna 0,2
Cranb BBICOKONIPOYHAs IpPH
cBapouHoM Toke 300A Oxuch xpoma 0.6
OKHUCh HUKEIISI 0,1
Okuce yriepoaa 5

CymiecTByI0T cTporue TpeboBaHusi B 00JaCTH BEHTWISIUMU MPU CBAPOU-
HbIX pabotax. [{ns ynaBiuBaHUs CBApOYHOTO a’po30Jis HAa CTAIMOHAPHBIX IO-
CTax, a TA€ 3TO BO3MOXKHO, MU Ha HECTAIMOHAPHBIX HYKHO YCTAaHABJIMBATH
MECTHBIE OTCOCHI B BHUJIE€ BBITSDKHOTO IIKada BEPTUKAIBLHOW WJIM HAKJIOHHOU
MaHeJId PaBHOMEPHOI'O BCACBhIBAHUSI, CTOJA C MOAPEIIETOYHBIM OTCOCOM U JIp.
[Ipu cBapke KpymHOTAOAPUTHBIX CEPUUHBIX KOHCTPYKIMA Ha KOHIYKTOpaXx,
MaHUITYJISITOPAX U TOMY MOJ0OHOE MECTHBIE OTCOCHI HEOOXOIUMO BCTPAMBATh
HEIMOCPEACTBEHHO B ATU mpucnocoOneHus. [Ipu aBromatnueckoil cBapke Mo
¢drocoM, B 3alIUTHBIX ra3ax, dJEKTPOIIJIAKOBOM CBAapKe MPUMEHSIOT YCTPOM-
CTBA C MECTHBIM OTCOCOM Ta30B.

5.1.3. Oromnienue

Csop nipaBun CII 60.13330.2016 «OtoruieHue, BEHTWISIUAS U KOHIUIIU-
OHHMpPOBaHME BO3yXxa» [33] ycTaHaBiIMBaeT MUHUMAJIbLHO HEOOXOAUMBIE TPEOO-
BaHMS K CUCTEMaM OTOIUJICHUS, BEHTUIALINHU, KOHAUITMOHUPOBAHUSI, BHYTPEHHE-
ro TCIUIO- U XOJOJ0CHAOKEHHUS IS 00ecIeYeHHsT KOMIUICKCHOM 0€30IacHOCTH
3IaHUM:

e 0€30MaCHOCTU MEXaHWYECKOM, MOKapHOM, JJIs 3alUThl U O0OecCTeUeHUs

HEOOXOJIUMOTO YPOBHS COXPAHHOCTH 3JaHUN MPH Pa3IUYHBIX MPUPO/I-

HBIX M T€XHOTCHHBIX BO3ACHCTBUSX U SBJICHUSAX, )KU3HU U 3JI0POBbS Ue-

JIOBEKA MPHU HEOJAronpusATHBIX BO3JEUCTBUSAX BHEIIHEW cpeabl (B TOM
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qyciie HEOOXOJIUMBIX YCIOBUU JUIsl JIFOACH B MpOIEcCe JKCIUTyaTaluu
31aHU);

® OXpaHbl OKPY’KAIOIIEH Cpebl;

® T[IOBBIIICHUSI SHEPTeTUUECKON 3HEprodP¢GEeKTUBHOCTU 3/IaHUM U COKpa-

HIEHUS Pacxoj/la HEBO30OHOBIISIEMBIX IPUPOJHBIX PECYPCOB MPU CTPOU-

TEIbCTBE U AKCILTyaTallUH.

B 31anusx ciaeayer npeaycMaTpuBaTh TEXHUYECKHUE PELIeHHs], 00ecreun-
BAIOIIME:

a) B3pPBIBOMOKAPOOE30MaCHOCTh CUCTEM BHYTPEHHErO TEIUIO U XOJOJ0-
CHAOXKEeHU S, OTOIUJICHUS, BEHTUJISLIUA U KOHAUIIMOHUPOBAHUS,

0) HOpMHUpYEMBIE MMapaMeTPbl MUKPOKJIMMATa U KOHIICHTPALIUIO BPEIHbBIX
BEIIECTB B BO3/lyX€ B paboueil 30He MPOU3BOACTBEHHBIX MOMEIICHUN B 3/TAHUAX
JIF000T0 HAa3HAYCHUS,

B) HOPMHpYEMbIE YPOBHU IIIyMa U BHOpauuii B 34aHUU IpU paboTe 000-
PYIOBAaHMS UM CHUCTEM TEIUIO U XOJOJOCHAOKEHMs, OTOIUICHUS, BEHTUISLUUU
KOHJIMUIMOHUpOBaHusA. [ cucreM aBapuilHOM BEHTWJIALIMM TpU padoTe WU
onpoOOBaHUHU B MOMEIICHUSIX, T/I€ YCTAHOBJIEHO 3TO 000pyAOBaHME, JOMyCKa-
ercsi, corinacHo ['OCT 12.1.003 [34], mrym He 6onee 110 1bA, a UMITyIbCHBIM
myMm - He 6omee 125 nbA;

I') HOPMUPYEMOE KaueCTBO BO3/1yXa;

1) HOPMUPYEMYIO YHCTOTY BO3/lyXa B UACTHIX OMEILICHUSIX;

€) OXpaHy aTMOC(EpPHOro BO3AyXa OT BEHTUJISILIMOHHBIX BHIOPOCOB BpE/I-
HBIX BEILIECTB;

) TIOBBIIIIEHNE YHEPTETUUECKOUN Y(PPEKTUBHOCTH 3aHUN;

3) COKpaIlleHHE Pacxo/ia HEBO30OHOBIISIEMBIX PECYPCOB MPU CTPOUTETHCTBE;

M) PEMOHTOINPUTOAHOCTh CUCTEM BHYTPEHHETO TEIUIOCHA0KEHHUs, OTOIl-
JICHUs], BEHTWISILMU U KOHAUIIMOHUPOBAHMUSL.

TerioByt0 HM30ISUI0O OTONMUTEIBbHO-BEHTUIISIIMOHHOTO 000pyAOBaHUS,
TpyOOIPOBOJIOB BHYTPEHHUX CHUCTEM TEIIOXOJIO0I0CHA0KEHUS, BO31yXOBO/IOB,
JIBIMOOTBOJIOB M IBIMOXOJIOB CJIEIyEeT IIPEeayCMaTpUBaTh JIJIS:
® NIPEayINpPEXICHUS 0KOIOB;

e oOecrmeueHust MEHee JOMYCTUMBIX MOTEPh TEIIOTHI (X0J10/1a);

® UCKJIIOUEHHUS KOHACHCAIUU BJaru;

® JCKIIIOYEHHs 3aMep3aHus TEIUIOHOCUTENS B TPyOONpPOBOAAX, MPOKJIAbIBA-
€MBbIX B HEOTAIUIMBAEMbIX MOMEILIEHUSIX UJIM B UCKYCCTBEHHO OXJIAXKIAEMbIX
MOMEIICHUSIX;

e o0ecrnedeHus B3pbIBOMOKAPOOE30MaCHOCTH.

TemnepaTypa MOBEpXHOCTH TEILUIOBOM M30JSILMU HE JOJKHA MPEBBIIATh
40 °C.

OTONMUTENbHO-BEHTHIISILITUIOHHOE 000PYyI0BaHKE, TPYOOIIPOBOJIBI U BO3/Y-
XOBOJIbI HE CIIEAYET pa3MelllaTh B YKa3aHHbBIX MOMEILECHUSIX, €CIIH OTCYTCTBYET

135



TEXHUYECKAasd BO3MOXXHOCTh CHUXEHMSI TEMIIEpATypbl MOBEPXHOCTH TEILJIOBOU
M30JISIIIMN 0 YKA3aHHOTO YPOBHS. TerIon30IsIMOHHBIE KOHCTPYKIIUM CIETYET
npegycmarpuarh corsacHo CIT 61.13330 [35].

Bo3moxHBIE CUCTEMBI OTOIUICHMWS U1 MOMEIIEHUN Kareropui I': BO3-
NyIIHAas, BOJISIHASL U TapOBasi C pauaTopaMy MpU TeMIEepaType TEIIIOHOCUTEIIS
- Boabl He Oosiee 75 °C, mapa He Oosiee 130 °C, BoasiHasi ¢ HarpeBaTEIbHBIMU
AJIEMEHTAMH, BCTPOCHHBIMU B HAPY>KHBIE CTEHBI, MEPEKPBHITUS U TOJbI, SJIEK-
TpUYecKasi U ra3oBas ¢ TEMIIEpATypoil Ha TEIJIOOTAAIOUIECH MOBEPXHOCTH HE
ooiee 150 °C.

5.1.4. BenTniassuusa

[Ipouecchl CBapKn XapaKTEpU3YIOTCS BBLICICHUEM CBAPOYHOTO a’po30Js
BbICOKOU aucrnepcHoctd (99% vacTtui pazmepom MeHee 1 - 2 MKM) U CJIO3KHOTO
XUMHUYECKOTO COCTaBa, 3aBUCSIIETO OT COCTaBa OOMAa3KH AJIEKTPOJIOB U CBAPHU-
Baemoro merasuia. [Ipu cBapke B oOleM MOMEIIEHUH KOHIEHTPAIUA CBApOU-
HOT'0 a3p030JI1 B PaliOHE JYyTU COCTABIISIOT 5 MI/M, Micue3asi B pamuyce 1 - 1,5m
OT HEEe, B 3aMKHYTBIX W MOJYy3aMKHYTBIX MPOCTPAHCTBAX OHU BO3PACTAIOT 10
100 - 250 mr/a’. TIpu cBapke SIEKTPOJaMH, B 0OMa3Ke KOTOPBIX COLECPIKHUTCS
1o 25% wmaprania, 20% deppomapraniia u GeppoCHIUIKsI, B CBAPOYHOM adpo-
30JI€ COOTBETCTBEHHO ompeneisiercs 10 8% wmapranua, 2 - 20% naByokucu
kpemuus. [Ipu pydHoi ITyroBoil cBapke MapraHlEeBBIMH U (PTOPKAIBIIMEBHIMU
AJNIEKTPOJIaMH B BO3YIIHOW cpele OOHapYy>KMBAIOT OKHCh MapraHia (1o
0,22 MF/M3), ¢TOp, OKKCH yTaepoia, OKUCIBI a30Ta; MPU CBAPKE ayCTEHUTOBHI-
MH ¥ JPYTHMHU XPOMCOAEPKAIIMH dIeKTponamu - xpoM (0,12-0,15 mr/m’). Ha
] Xr cKMraeMbIX MapraHileBbIX 3JIEKTPOJOB Bblaensercs 18 - 46 r nbuin. He-
CKOJIbKO 0OoJiee OJaronpusiTHbI B OTHOIIEHUHU TIbIJIE- U TAa30BBIICJICHUS MPOIIEC-
ChI CBApKH MOJ1 cJioeM (iroca, Mpu KOTOPHIX BhIAEAIOTCS B 10 - 15 pa3 meHblie
Maprasia, 1 KOHTaKTHas CBapKa ¢ MPUMEHEHHEM aBTOMATOB U MOJYaBTOMATOB.
[Ipu cBapke mox cioem ¢iroca Ha 1 Kr HAIMIABICHHOTO METajlia BBIACIACTCS
330 - 400 mr coequuenuii gpropa. [Ipu cBapke Mmean B BO3aAyXe ONPEaSsINCh B
Pa3JIMYHBIX, HEPEJKO BBICOKHX, KOHIEHTPALIUSIX OKUCIIBI MEJIH, JKEJIe3a, XPOMO-
BBl aHTUJIPU/I, IBYOKHUCHh KPEMHHSI, O30H, OKUCIIBI a30Ta, OKUCh YIJIepoJa, COo-
equHenus: Gpropa. OKUCIBI IMHKA U CBUHIIA IPUCYTCTBYIOT B BO3AYIIHOM cpefie
IIpU CBapKe 3TUX METAUIOB U UX CIUIABOB (CBUHIIOBas OpoH3a). HensmeHHbIM
KOMIIOHEHTOM TIPH CBapKe aJIlOMHUHUEBO-OCPUJIITUEBBIX CIUJIAaBOB SIBJISICTCS
oKkuch Oepriuiusi. IMEHHO MO3TOMY K CO3/IaHUI0 BEHTWISIIMOHHOW CHUCTEMBbI B
CBApOYHOM I1€XY BBIJIBUTAIOTCS TTOBBIICHHBIC TPEOOBAHUSI.

CyliiecTByIOT cTporue TpeOOBaHMUS B 00JaCTU BEHTUJIALIMU IIPU CBApOU-
HbIX paboTrax. [[ns ynaBauBaHus CBAPOUYHOrO a’3po30Jisl HA CTAIMOHAPHBIX MO-
CTax, a IJe 3TO BO3MOXKHO, MU Ha HECTAIMOHAPHBIX HYKHO YCTaHABJIMBATh
MECTHBIC OTCOCHI B BHJE BBITSDKHOTO IKada BEPTUKAIBHOW WM HAKJIOHHOW
MaHEJIM PAaBHOMEPHOI'O BCACBIBAHMS CTOJA C MOAPEHIETOYHBIM OTCOCOM M Ap.
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[Ipu cBapke KpymHOTaOApUTHBIX CEPUMHBIX KOHCTPYKLUMNA Ha KOHIYKTOpAX,
MaHUITYJISITOPax U T. [1. MECTHBIE OTCOCHI HEOOXOJMMO BCTpaWBaTh HEMOCPE/I-
CTBEHHO B 3TH npucnocoOnenus. [Ipu aBromaTudeckoi cBapke mnoj (iatocoM, B
3alIUTHBIX Ta3ax, JEKTPOIUIAKOBON CBapKe MPUMEHSIOT YCTPOWCTBA C MECT-
HBIM OTCOCOM Ta30B.

BBITSDKHYIO BEHTWISIIIUIO 1IEXOB CJEAYET MpeaycMaTpuBaTh €CTECTBEH-
HYIO U3 BEPXHEU 30HBI, IPUTOYHO-MEXAHUYECKYIO JIJISI XOJIOJTHOTO Meprojia ro-
Jla ¥ €CTECTBEHHYIO B HWKHIOIO 30HY JUIsl TEIUIOoro nepuona. lomyckaercs me-
XaHUYeCKas BBITSKKA U3 BEPXHEW 30HBI.

[Ipu razormmameHHON 00paOOTKE METAIOB CHKMKEHHBIMH Ta3aMHU U OT-
CYTCTBUHU OTCOCOB 2/3 BO31lyXa CileayeT yIasiTh U3 HUKHEH 30HBI (MexaHUYe-
CKUM ITyTeM) U 1/3 u3 BepxHeil.

[Tonauy Bo3yXxa cieayeT npeaycMaTpuBaTh CIEIYIOMINMM 00pa3oMm:

- TIpU CBapKEe W PE3Ke Ha HECTAIlMOHAPHBIX MECTaX COCPEIOTOYCHHO B

BEPXHIOIO 30HY C PEryJIMPYEMbIM YIJIOM HaKJIOHA CTPYH;

- TP CBapKe B CpeJie UHEPTHBIX ra30B U MIPU HAJTMYUU 30HHOU BBITSKKH,
a TaKKe B II€XaxX MPH HAJTUYUU MECTHBIX OTCOCOB — PACCPEAOTOUYEHO B
pabouyio 30Hy WIH CTPYSMHU, HAlPABICHHBIMU B PaOOUYyIO 30HY C BbI-
coThl 4 - 6 M (Bo3nyxopacnpenenurenu tuna HPB).

BentunnpoBanue eMKOCTEH B OOJBIIMHCTBE CIy4aeB TpeOyeT mpuMeHe-
HUSI BEHTWISITOPOB BBICOKOT'O JAaBJIEHUS M THOKHUX IIJIAHTOB M MOXKET OCY-
IIECTBIISITHCSA: KaK C CO3/IaHMEM OPraHW30BAHHOTO BO3yXOOOMEHAa B €MKOCTH
MojJlayedl YUCTOro Hapy>KHOTO BO3JyXa B €MKOCTh U BBITSKKHM W3 HEE, TaK U C
yAaJI€HUEM 3arps3HEHHOT0 BO3/lyXa HEMOCPEICTBEHHO BOJIM3U 3JIEKTPOCBAPOY-
HOW ayru (puc. 5.1) Wi BEHTUJIUPOBAHHWEM TOJBKO 30HBI JIbIXaHUS CBapIUKa
MyTEM, HalpUMEpP, MOJAYM YUCTOTO BO3AyXa MOJ MAacKy WJIM MOJ IIUTOK CBap-
mka. [lpu opraHn3oBaHHOM BO31yXOOOMEHE B €MKOCTU TOJIaBaCMBI B €M-
KOCTh YHCTBIA BO3AYX B XOJIOJHOE BPEMSI MOXET OBITh MOJOTPET JI0 HY>KHOU
TeMIepaTyphl.

OddexTuBHas cUCTEMa BEHTWISILIMM CBApOYHOTO Ii€Xa SBJISET COO0OM
cOaJTaHCUPOBAHHYIO MPUTOYHO-BBITSIKHYIO CUCTEMY, KOTOpas JOJDKHA JIEMOH-
CTPUPOBATh BBICOKUE PE3YJIbTATHl OUUILICHUSI BO3AYyXa IIPU CPABHUTEIHHO HU3-
KHX DHEPreTUYECKHX 3aTpaTax. B CBapoOYHOM IeXe HCMOJIB3YIOT 00I11e00MEH-
HYIO U MECTHYIO IPUTOYHO-BBITSKHYIO BEHTUJISIIUOHHYIO CUCTEMY.

Cormacno CII 1009-73 «CanuTapHbie paBuia MpPU CBAPKE, HAIIABKE U
pe3ke MeTtaiuioB» [36]:

® CKOPOCTh JBHXKEHHSI BO3JIYIIHOTO IMOTOKA MPU YCTAHOBKE BEHTWISIUU

MECTHOI'0 Ha3HAYEeHMS JTOJKHA cocTaBiaTh 0,8-2,1 M/c;

e MpU pacxojae CBapoYHBIX MaTepuasioB Oonee 0,21 r/gac HeoOxoauMma
yCTaHOBKa 00I11e00MeHHON BeHTWISAIUHU. [Ipu MEHbIINX MOKa3aTesX Mo-
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TpeOJICHHSI SIIEKTPOJOB MOKHO OOOUTHCH JIUIIHL MECTHOM CUCTEMOM BO3-
yXO00OMEHa,

CKOPOCTb JABMKEHHS BO3JIYIIHBIX MAacC HEMOCPEICTBEHHO B 00JIaCTHU CBa-
POYHBIX paboT goikHaA cocTaBisaTh 0,4-1,0 M/c;

MOTOK CBEXHUX BO3IYIIHBIX MAacC JOHKEH OBITh HANpaBJIeH HA CBAPKY;
MIPU WCIIOJIB30BAaHUU CBApOYHOTO armapara B 3aKPBITBIX €MKOCTSIX WU
MIPY TIOBBIIIIEHHOW MHTEHCHBHOCTH JIOJDKEH MPUTOK YUCTOTO BO3yXa TEM-
nepatypoii 6osee 19 °C momaBaThest HEOCPEACTBEHHO K Macke paGodero.

Puc. 5.1. lIpyHUMI OpraHu3anuu CBapo4YHOro nocra

CucreMa BEeHTHISIINY 11eXa JIOJKHA:

YCTPaHSATh BPEIHBIE BEIIECTBA MOCPEICTBOM MECTHON BEHTUIISILINY,
obecreuynBaTh MUKPOKJIMMAT B MTOMEIIIEHUH COTJIACHO CAaHUTAPHBIM HOP-
mam N 1009-73;

YCTPaHSATh XUMHYECKUE KOMIIOHEHTHI C MOMOIIbIO 00IIE0OMEHHON BEH-
THIISIIIUH.

Koyin4yecTBo BpeIHBIX BEIIECTB, BBIJCISIOMINXCS B BO3IyX paOoyei 30HbI

B 3aBUCHUMOCTH OT THIIAa CBAapKH, npeacrasieHo B Tadma. [11. Y aenpHble nokasa-
TEJI BBIJICJICHUS 3arPs3HSIONIMX BEIECTB MPU CBApPOUYHBIX paboTax Mpe/cTaB-
nenbl B Tabiu. I12. KonumdyecTtBo BO3ayxa, HEOOXOAUMOE [IJIi PACTBOPEHHS [0
MPEJICJIbHO JTOMYCTUMBIX KOHIUEHTpPAIMd CBAPOYHBIX a’3pO30JI€H, MPUBEICHO B
tabn. I13.
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Tunel npUMeHseMbIX MECTHBIX OTCOCOB M PEKOMEHIyeMbI€ CKOPOCTH I10-
Ja4u BO3/lyXa B 3aBUCUMOCTH OT MCIIOJIb3YEMOT'0 TEXHOJOTHUYECKOT0 000pYy10-
BaHMS IIpeACTaBIIeHBI B Tab. 5.10.

Tabnuua 5.10
MecTHBIE 0TCOCHI
HaumenoBanue Tun CxopocTh O6nbem otca- Ansbom
TEXHOJIOTHYECKOTO MECTHOTO BO3/lyXa, CBIBAEMOT'0 YepTexKen
000pyI0BaHMS UK Me- oTcoca m/c BO3/yXa, M'/d | THIIOBBIX OT-
CTO PacMoJIOKEHUs COCOB U
YKPBITHS YKPBITUT
1 2 3 4 5
Py4nas asexTpoayroBasi cCBapka
Cron st cBapku Men- 0,5-0,7 B
KUX U3OEIUN pabouem 600-800
poeme
3-4 B xu- Cepus
Cronel Ha cranuonap- | [lanenn BOM ceue- | [lo pacuery 4.904-37
HBIX MMOCTax PaBHOMEPHOTO HUU C TIPO-
BCACBIBAHUA BEPKOMU
CKOPOCTH 'y
UCTOYHUKA
BBIJICTICHUS
BpEIHOCTEN
B 3akpeiThiX 00beMax | OTcoc  CUCTEMBI
JINOT ¢ mnpume- | 6,5 Cepus
HEHHEM BaKyyM- 4.904-37
HAaCOCHOM  ycTa-
HOBKH
Caapka oz cioem Quiroca
BceTpoennsbiit 3540 Ans6om TTHU-
OTCOC 1
YuuBepcanbHblii  cBa- | [IpuOamkeHHbIH
pounsiii aBTomat ABC | meneBoii oTcoc 800 Cepus
OB-02-151
MIpU HaTUTaBKe
CBapka B cpeJie 3allIUTHBIX Ta30B
Astomar  AJIK-500-6 | Bepxnuii  1mene- Cepus
JUUISL CBAPKU B CpEJIE yr- | BOM OTCOC 500 OB-02-151
JIEKHUCIIOTO ra3za
["azonamenHast 06paboTka MeTasia
Cron BrrTskka u3 1000 Cepus
mkada OB-02-151
Mamunnas pes3ka Ha | Hwkauit  cekuu- | 2,5-3,3 B | 6000 Yeprexu
PAaCKpOEYHOM CTOJIE OHHBIN OTCOC | )XNBOM Ce€- BHUUNOT
1,5x1,5m YEHUU BIICIIC,
JlennHrpan
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Oxonuanue maén. 5.10

1 | 2 | 3 | 4 | 5
KonTakTHas anmekTpocBapka
MammvnHa s TodedHoul | Bepxuuit  orcoc 380
ceapku MTII-75 OT MEeCTa CBapKHU
Mamuna nna toueunoi | IlleneBoit  oTcoc 380
capku ATII-10 OT DJIEKTpOAa

HomuHanbHBIE CKOPOCTH ABMKEHUS BO3[yXa, CO37aBacMble MECTHBIMHU
OTCOCaMH y UCTOYHUKOB BBIJICIICHUS BPEIHBIX BEIECTB, JOKHA COOTBETCTBO-
BaTh JaHHBIM Tabm. 5.11.

Taobnuua 5.11
CkopocTu IBMKEHHUS BO31yXa B 3aBUCHMOCTH OT BHAa CBAPKHU
Bun cBapku CxopocTh
TIBUKECHUS
BO3]lyXa, M/C
- IPY PYYHOU CBapKe He meHee 0,5;
- IPX CBAapKeE B YTJIEKUCIIOM rase He 6oxee 0,5
- IPU CBapKe B MHEPTHBIX razax He 6onee 0,3;
- IPU PE3KE TUTAHOBBIX CILIABOB M HU3KOJETMPOBAHHBIX CTaJICH:
a) Ta30BOM He meHee 1,0
0) mIa3MeHHOMN He meHee 1,4
- IIpYU IUIA3MEHHOM pe3Ke aJFOMUHUEBO-MAarHUEBBIX CIUIABOB M BBICOKOJIE- | HE MeHee 1,8
TMPOBAHHBIX CTaJEH
- IPY TUIa3MEHHOM HallbUIEHUH He MeHee 1,3
- IPU 3aTOYKE TOPUPOBAHHBIX BOJIb(PPAMOBBIX ANEKTPOJOB He MeHee 1,5

B cootBerctBum ¢ 'OCT 12.3.003-86 cBapoYHBIH 1I€X TOKEH OBITH 00Y-
CTPOEH MECTHOM BEHTWISIIMEH CO CKOPOCThIO OTCOCa OTpabOTaHHOTO BO3/yXa
oomnee 1,5 m/c. MecTHasi BEHTUIISAIIMA MOXET ObITh CMOHTHUPOBAaHA C HUCIOJIb30-
BaHUEM ITOJBHIKHOM BCACBHIBAIOIIEH HACAIKH, COSIUHEHHON ¢ TMOKHMM BEHTH-
JSIUMOHHBIM IIJIAHTOM.

[Ipy Mcnoap30BaHUM aBTOMATUYECKOTO TUIA CBAPKH YJAJEHUE Ta30B U
XUMHUUYECKUX BEIIECTB MPOUCXOJUT MOCPEICTBOM WIEIEBUIHBIX OTCOCOB JJIH-
HOUl He Oosiee 350 MM, pacmoNoKeHHBIX Ha BbicoTe 50 MM OT HENMOCPEICTBEH-
HOro MecTa cBapku. Ecnu cBapouHbIi annapaT HE MO3BOJISIET YCTAHOBUTH IIie-
JIEBOM OTCOC HEOOXOAWMOW JUIMHBI, TOTJa palMOHAJIBbHO MPUMEHATH
HECKOJIbKUX MECTHBIX OTCOCOB (pHuc. 5.2).
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Puc. 5.2. MecTHasi BeHTHJISIUSA HEO00X0AUMA HA/I KAXKAbIM padb0ouynM MeCTOM
CBapUIUKA

VHTeHCUBHOCTH BBIJICTICHUS BPEIHBIX BEIIECTB, KaK YCTAHOBIICHO JKCITE-
PHUMEHTAIBHO, HAXOUTCS B MPSIMOM 3aBUCHMOCTH OT CHJIBI CBAPOYHOT'O TOKA.
BIIHMMOToM Obuta mpemiokeHa craeayromas GopMyia IS ONpeaciacHUs
o6beMa Bo3yxa (M/4), YAAISIeMOro IPH CBapKe MO (II0COM:

L= KA, v/,
rae K=12 nis oguHapHBIX IIEIEBBIX OTCOCOB U K=16 111 HECKOIBKUX IeJie-
BBIX OTCOCOB, A — CHJIa TOKQ, IOCTABJISIEMOT0 CBAPOYHBIM aIllapaToM.

MecTHBIE OTCOCHI TPUCOCIUHSIOTCS K 00IEO0OMEHHOMY KaHAIIy ¢ IMOMO-
b0 THOKOTO IIIJTAaHTa B TOM ClIy4ae, KOTJa CBapOYHBIN arapaT mepe/IBUraeT-
csi He Oonee yem Ha 2 M. IIpu xozae anmapara cBbIIIE 2 M KCHOIB3YIOTCS TO-
JIBIDKHBIC BEHTUJISIIMOHHBIE YCTPONCTRA.

AproHHbI€ U YIJIEKUCIOTHBIE CBAPOYHBIE alllapaThl 000PYIyIOTCS MECT-
HOW BEHTWIALIMOHHOM CHUCTEMOM C HHKHHUM OTCOCOM MPOU3BOJIUTEIBHOCTHIO
2000 m*/4ac. Takxke ClIeAyeT yCTAHOBUTD PEryIHPYIOLIMIA KIIamaH.

MecTHas BEeHTWIALIMOHHASI CHCTeMa JOJDKHA yaanarh Oosee 75% Bpen-
HBIX KOMIIOHEHTOB OT oObeMa BO3AyIIHbIX Macc. OcranbHble 25% BBHITATUBA-
I0TCS1 00111€00MEHHOM BEHTHIISIIIUOHHON CUCTEMOIA.
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Puc. 5.3. PazpadoTka npoekTa BeHTHJIALUHN CBAPOYHOI0 1[€XA BbINMOJIHACTCS
NPoPUILHBIMH CHIEUATUCTAMHA

BenTunsatopsl 00111€00MEHHON BEHTUJISIIUM yCTAaHABJIMBAIOTCS Ha OJHY
CTEHY Ha BbICOTE 70 4 M U 00EClEeUUBalOT CTAOUIILHOE MOCTYIUICHUE CBEKUX
BO3YILIHBIX Macc. BEeHTUIATOPHI MPOU3BOIUTENBHOCTBIO 7000 M’/4ac ycTaHaB-
JIMBAIOTCSI HA TOM € BBICOTE HA CTEHE HANPOTUB MPUTOKA BO3YUIHBIX MaccC.
OHU U yCTpaHSIOT 3arpsi3HEHHbIA BO3AyX. JlaHHas cxema (FOpH30HTAJbHbBIN
BO3JIyXO00MEH) MOXKET OBITh HMCIOJIb30BaHA JJIS LI€XOB, PACCTOSHHE MEXIY
MIPUTOKOM U BBITSKKOM KOTOpBIX HE cocraiisier 0osee 100 M. B Tom ciyuae,
KOTJIa PacCTOsSIHUE OOJIbIlIe BO3YIIHBIE MACChl «3aBUCAIOT», a BPEIHbIC Bellle-
CTBa CKaIUIUBarOTCs, 3(PPEKTUBHOCTh CUCTEMBI CYIIECTBEHHO CHIbKaeTcs. [lpu
Takoi mpobiieMe He0OXO0IUMO YCTAHOBUTD JIOMOJTHUTEIbLHBIC BEHTUISTOPHI HIIH
CTpyWHBIE amnmapaThbl, KOTOpPbIE OyAYyT YCKOPSTh MOTOK CBEXHX BO3IYIIHBIX
Mmacc.

Jlnst 00ycTpoiicTBa BEPTHKAILHOTO BO3ayX0OOMeHa MoTpedyercs ycra-
HOBUTH HECKOJIbKO BEHTHJISITOPOB B MOABAJIHLHOM TOMEIICHUH, KOTOPBIE OyayT
MOCTABJISITh CBEXKUU BO3AYX B 1I€X MOCPEICTBAM BEHTHJISIITUOHHBIX MIaxT. OT-
BEpPCTHS MPU TAKOM MOHTa)K€ MOHTUPYIOTCS B TIOJIY U 3aKPBIBAIOTCS CHEIUAITb-
HBIMU pEIIeTKaMu ¢ s4YelKaMu, JAuaMeTp KOTOPBIX HE IPEBbIIIACT
50 MmM. CKOpOCTh BO3IYIITHBIX MAacC JOJDKHA COCTaBIATh 4,5 M/C IpU BBIXOJI€ OT
BEHTHJIATOPOB M cooTBeTcTBeHHO 0,1 M/C pu BXoze B momMemenue. [Ipounspo-
JUATEIBHOCTh MPUTOYHBIX BEHTWIATOPOB i nomemeHus 30x20 m cocraBisier
3400 m’/gac. BeITsKHBIC BEHTUJIATOPHI YCTAHABIMBAKOTCA HA BBICOTE JI0 6 M,
KaK MPaBUJIO, HA Kpblie. VX MpOM3BOJUTENBHOCT cocTaBiseT 6800 M /uac.
Takasi BEeHTWISAIIMOHHAS CUCTEMa CIOCOOHA B KpaTdyaMiline CPOKH OYHCTUTH
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BO3/IyX B IIEXY U CHU3UTh KOHIIEHTPALMIO BPEAHBIX BEIIECTB B BO3yX€ 10 MPH-
E€MJIEMBIX 3HAUYCHUI.

B ydye6HOM mocobum «lIpoekTupoBaHHE€ BEHTWUISALHMH COOPOYHO-
cBapounbix 1iexoB» O.4. Jlorynosa[37] npencraBneHa noapodHas uHbopma-
1M MOHTa)Ka BEHTWISLIMOHHOW CHCTEMBI CBAPOYHOIO 1[€Xa C YKa3aHHEM BCEX
pacueToB U cxeM. CorjaacHO MHCTPYKIIMH:

e BCHTWISIIMOHHAS CUCTEMa CBAPOYHOTO I1eXa JOJKHA ObITh aBTOHOMHOM;

® HCIHOJIb30BAHUE METOJNKH PELUPKYISLUHA BO3AYIIHBIX MAacC KaTeropuye-

CKH 3aIpEIICHO;

e TMPUTOYHBIA BO3AYX JMOJDKEH MOJOTPEBATHCA WJIM OXJIAXKIAThbCs (B 3aBU-
CUMOCTH OT TeMIIEpaTypHBIX MTOKa3aTeIel) rmepe rmojjauei B nex;

e 00BEM BO3dyXa MPU PYUHOI CBapKe JOKEH COCTaBIATH 10 4500M /4ac,
IIPH UCIIONB30BAHNN aBTOMATHYECKOro ammapara — 2000M’/4ac, IpH Hc-
M0JIb30BAHHH [IOPOLIKOBOH IPOBOIIOKH — 5400 M°/4ac.

Ecnu mecTHas BBITSDKHAS BEHTWISILUS HE YJIAIsieT BPEIHBIE Ta3bl U Mapbl
AJTOBUTBIX BEIIECTB, HAIIPUMEP, IPU padbOTE B 3aKPBITHIX COCYAAX, TO PEKOMEH-
IyETCsl TOJIb30BaThes M3oaupyronmmu annaparamu [IP-1, IITA-40, JIITA-4 wn
MacKaMH, B KOTOPbIE IO CIEUATbHBIM IIUIAHTaM MOJAETCSl YUCThI BO3AYX.

TexHuueckue XapaKTEepUCTUKU pecnupatopoB Thna «CHEXOK», BBIITYC-
KaeMble CEpUUHON MTPOMBIIIUIICHHOCTHIO, TPUBEEHBI B Ta0. 5.12.

Taonuuya 5.12.
XapakTepucTHKH pecnupaTopoB Tuna «CHEKOK»
XapakTepucTHKa «CHexok I'TI-B» «CHexok ['TI-O308»
201 301 201 301

CreneHp 3aluThl II-111 11T II-111 111
ComnpoTuBiieHUE TOCTOSHHO-
MY TIOTOKY BO3AYXa € 3a1pa- | 95 3022 3428 24-34 24 38 30
o 30 oM /un, Ia:
-Ha BJIOX -Ha BBIJIOX
Kosdpduuuent npoHUKHOBE-
HUA a’po3o0iid, %, ¢ AuaMer-
pom uactuil; -0,44-3,5 MKM - 3.4 14 3,4 14
0,6-0,8 MKkM
Bpewmsi 3amquTHOrO JEWCTBUSA
peenuparopd, Mutl - TREPIOM | 540-180 | 300-180 | 540-300 | 300-300
COCTaBIISAOIIEH a’pO30JIH
(100 mMr/m°) -ras
Macca, r 55 40 60 42

MOI‘YT INPUMCHATBHCA TAKIKC IIOJIYMACKH CO IIJIAHI'OM JUJIA 1II0Ja4YM BO3AY-
Xxa. HOJIYMaCKa 3aKpbIBACT TOJIBKO POT M HOC CBApIIMKa, rjiasa IIpHu 3TOM OCTa-
OTCA HC 3aKPbITBIMU.
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[Ipu nosiBiIeHUM MPU3HAKOB OTPABICHHUS ra3aMU HEOOXOIUMO HEMEJICH-
HO oOpaTuThea K Bpady. s Toro 4roObl pecnvpartop HE Melial B Mpollecce
paboThl, HY)XHO TOJb30BAThCS OOJIETYCHHBIMU KOHCTPYKIUAMH Tuna «CHe-
xo0k» 201 1 301 Mozenu, KOTOpbIE YIOBIETBOPSIOT CICAYIOIMINM TPEOOBAHUSIM:
e pecnupaTopbl OJHOBPEMEHHO 3alIUIIAIOT OPTaHbl JIBIXaHUS OT OYEHb
TOKCUYHBIX KaK TBEPJbIX, TaK M Ta30BBIX COCTABIAIOIIMX CBAPOUYHOMN
a’p030JIH;
® pecrnupaTopbl COBMECTUMBI C APYTUMU CPEACTBAMHU 3alUTHI JIMIIA, IJ1a3,
rOJIOBBI (LIIUTKOM, OYKaMH, KacKoO);
e pecnupaTopbl 00€CIEeYMBAIOT MUHUMAJIBHYIO Harpy3Ky Ha JbIXaTellb-
HYIO CUCTEMY, MSITKUE TKaHU JIUIIA U TOJIOBY.

5.1.5. BeHTH/IALUA IPU CBapKe BHYTPH 3aMKHYTBIX
U M0J1Y3aMKHYThIX IPOCTPAHCTB

[Ipu cBapke BHYTPHU U3ACIUN CIEIyET MPEAYyCMAaTPUBATh WM MECTHYIO
BBITSDKKY WJIA OCYIIECTBJISATH OOIICOOMEHHYIO BEHTHWIAILIMIO, KaK 3a CUeT yJa-
JIEHWS. U3 HHUX 3arpsi3HEHHOTO BO3AyXa, TaK M IMYTEM IIOJAYM B HHUX YHCTOrO
Bo3nyxa. [Ipu 3ToM 00beMBI yJaIsieMOT0 BO3IyXa JOJIKHBI OMPEACIIATHCS pac-
YEeTOM, UCXOJS U3 KOJMYECTBA OJHOBPEMEHHO pa0OTAOUIMX CBapIIUKOB U KO-
JIMYECTBA PACXOAYyEMOr0 MMM CBApOYHOro marepuasa. Bo3nyx, ynamsaembii
BBITSDKHBIMU YCTAaHOBKAMHU IIPU CBapKe BHYTPU U3ACIUU, CIEAYET, KAK MpPaBU-
J10, U3 NOMEILIECHUSI OTBOJAUTH HAPYKY.

BrIOpoc 3arpsi3HEHHOro BO3AyXa B IMOMEIIEHWHW B BHUAE HCKIIOYEHUS
MOKHO JOITYCTUTBh OT MEPEHOCHBIX BBITSKHBIX YCTAHOBOK. Jlnst 3TOTO Ciydas
clelyeT Mpu pacuere OOHEeOOMEHHOM BEHTWIALMM YYHUTHIBATH KOJUYECTBO
BpPEHOCTEH, BRIOPACKIBAEMBIX B IOMEILICHHE.

[Ipu cBapke BHYTpH U3AECIUN BO3MOXKHO MNPUMEHEHUE BBITSIKHBIX BBICO-
KOBAaKyyMHBIX YCTAHOBOK C MaJIOrabapuTHBIMU MEPEIBIKHBIMA MECTHBIMHU OT-
COCaMH.

[Ipu cBapke BHYTpPH H3IEIIHM, PA3MELICHHBIX B IMOMELICHUU, CKOPOCTH
IBVDKEHHUS BO3yXa Ha pabodyemM MecTe NoJbkHa cocTaBisaTh 0,7-2,0 m/c. Temrie-
paTypa oJaBaeMoro BEHTYCTaHOBKaMU BO3/1yxa He J0okHa ObITh Huxke 20°C.

[Ipy HEBO3MOXKHOCTH OCYILIECTBICHHUS] MECTHOW BBITSKKH WU OOIIETO
BEHTWIMPOBAHUS BHYTPU WU3JEIIHNA CIEAYET MPENyCMAaTPUBATh MPUHYIUTEIb-
HYIO T10/1a4y T0J] MacKy CBApIIMKa YHCTOTO BO3IyXa B KOJIMYECTBE 6-8 M/d, B
XOJOJHBIA TEpUOJ roja nmoaorperoro 1o temneparypsl He Hke 18°C. Takas
mojada BO3AyxXa IieJiecooOpa3Ha MpH CBapKe HM3ACIUA C aHTUKOPPO3IUHHBIMHU
MOKPBITUSIMH, & TAKXKE MPU padoTe, MPOU3BOJAUMON B MOMEIIIEHUHU MTPU BBICOKUX
KOHIIEHTPALMAX CBAPOYHOI'O a3p030JIs, KOTIa HET BO3MOXHOCTH OPraHU30BaTh
3} (PEeKTUBHYIO MECTHYIO BEHTWISIMIO (HApUMeEp, 3JEKTPOCBAPKA IBETHBIX
METaJIJIOB, YYT'yHA).
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B CIICIHAJIBHBIX ITOMCIICHUAX NN MCTAJTNIMYCCKUX H_IKa(i)aX AJ XpaHCHUA
0AJJTOHOB CO CXKMIKEHHBIM T'a30M JOJIDKHa OBITH NpeayCMOTpCHa CCTCCTBCHHAA
BCHTHJIALIWA YCPE3 BEPXHUC U HUXKHUC YaCTU HOMGHIGHI/Iﬁ NI HIKa(bOB.

5.1.6. PacyeTt BO31yX000MeHa NPHU BbIIEJIEHNH BPeIHBIX BelIeCTB

CucremMbl MECTHBIX OTCOCOB BPEIAHBIX BEHIECTB |-r0O W 2-r0 KJIaccoB
ONACHOCTHU CJEAYET MpeaycMaTpuBaTh C OJHHM PE3EPBHBIM BEHTUJISTOPOM
(711 KaXKI0M CUCTEMBI WM JIJISl IBYX CHUCTEM), OOECIEUMBAIOIINM PacXo/1 BO3-
yXa, HeOOXOIUMBIN JJI MOAEPKaHNsI B TIOMEIICHUN KOHIICHTPAIIMK BPEIHBIX
BemectB HUKe T1/IK, ecnmu mpu ocTaHOBKE BEHTHJIATOpPA HE MOXKET OBITh OCTa-
HOBJICHO TEXHOJIOTHYECKOE OOOPYIOBAaHME WJIM KOHIIEHTpALUS BpPEIHBIX Be-
IIECTB B TOMEIIEHUHN MOXXeET peBbicuTh [IJIK B TeueHue paboueit CMEHBI.

[Ipy OAHOBPEMEHHOM BBIJAECIECHUM B MOMENIEHUE HECKOJBKUX BPEIHBIX
BEIIIECTB, 00aaromux 3PphekToM cyMmaluu 1eUCTBUs, BO31yX000MEH Cey-
€T ONpENeATh, CYMMHPYSI PacXoibl BO3yXa, PACCUUTAHHBIC MO KAKAOMY M3
ATHUX BEUIECTB:

mpo - LW,Z(qW,Z - Qin)

i — qin
3nech L,,. - pacxoJ Bo3ayxa, yIajdseMoro u3 00CIyK1uBaeMou uiu pabodeil 30-
HbI MIOMEIIEHUS CUCTEMaMU MECTHBIX OTCOCOB, U Ha TEXHOJOTMYECKUE HYXKIbI,
M°/d (IPOM3BOAUTEILHOCTh MECTHO} BBITSKHON CUCTEMBI);
My, - PACXOJ KAXKAOI0 U3 BPEIHBIX MM B3PBIBOONACHBIX BEILIECTB, IOCTYIAO-
IIMX B BO3yX MOMEIICHUS, MT/4;
§\.- - KOHI[CHTPAIIUS BPEIHOTO BELIECTBA B paboUeii 30HE TTOMEIICHHS, MI/M ;
¢; - KOHIICHTpalys BPEAHOTO WM B3PHIBOOMACHOIO BEIIECTBA B BO3AyXeE, yaa-
JIIEMOM COOTBETCTBEHHO U3 OOCTYKMBA€MOM MJIM paboyeil 30HbI MOMEIICHUS U
3a UX Ipeaeamu, MI/M ;
¢in - KOHIICHTpAIUsI BPEIHOTO WM B3PHIBOOIACHOTO BEIIECTBA B BO3/yXe, IO-

JIABAEMOM B TIOMEIIEHHE, MI/M’ (IIPU OTCYTCTBUM JAHHBIX IPUHUMACTCS PABHOM
0,3 ITIK).

L=1L,,+

KoHTpoJbHBIE BOIPOCHI

. Hanite onpenenenue [1/IK BpenHoro BemecTBa B BO3yXe paboueli 30HEbI.
. Kakue knacchl 0OmacHOCTH BPEIHBIX BEMIECTB PETJIAMEHTUPYIOTCS ?
3. Kakue Bpennble BellecTBa, COAEpKalllMecs B CBApPOYHBIX a3pO30JIsiX, o0ja-
JA0T KaHLIEPOT€HHBIM JIEUCTBUEM?
4. Kakue (pakTopbl YYUTHIBAIOT IPH HOPMHUPOBAHUHM MUKPOKIUMATa?
. Kakumm cuctemamu oGecriednBarOTCsi HOPMBI MUKPOKIIMMAaTa B TIPOU3BO/I-
CTBEHHBIX ITOMEIICHUSIX ?

N —

9,
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6. Kakue BuAbl U CUCTEMBI BEHTWISILIMU PUMEHSIOTCS Ui 00ecrieueHus: BO3-
IyX000OMeHa B POU3BOJCTBEHHBIX TOMEILIEHUSX ?

7. TpeboBaHus K 001I€OOMEHHON MEXaHWYECKON BEHTHIISIITUH.

8. Kak ompeznensieTcss KOJIM4eCTBO BO31yXa, YAAIIE€MOI0 BBITSKHOW BEHTHIIS-
muen?

9. Kakumu napameTrpaMu XapakTEpU3yeTcsi MUKPOKIUMAT?

10. Kak o0ecnieunBaeTcsi BEHTUJISALUS IIPU CBAPKE B 3aMKHYTHIX 00bemax?

5.2. NPOU3BO/JCTBEHHOE OCBEIIIEHUE
5.2.1. Buabl ocBenieHus U TPeOOBAHUA K OCBEIICHUIO

IIpon3BOACTBEHHOE OCBELICHUE — HEOTHEMJIEMBINM DJIEMEHT YCIOBUMU
TPYAOBOM JEATENBHOCTU 4YeJIOBEKA. [IpaBMIIBHO OpPraHM30BaHHOE OCBELICHUE
paboyero Mecra 00ECIeUYUBAET COXPAHHOCTb 3PEHUS YEIOBEKa U HOPMAaJIbHOE
COCTOSIHUE €ro HEpPBHOM CHCTEMbI, a TakKe O€30MacHOCTh B MpoIlecce
IIPOU3BOACTBA. [IpOM3BOMUTENBHOCTE TpyZa M KA4eCTBO BBIIYCKAEMOU
MPOAYKIMU HAXOAATCA B IIPSMOU 3aBUCUMOCTU OT OCBEILICHUS.
ITpou3BOACTBEHHOE OCBELICHUE IT0APA3AEIIACTCSA HACIENYIOIIUE BUIBL:
® CCTECTBEHHOE - OCBEIICHHE IIOMEIICHUH CBETOM Heba (MpSAMBIM WU
OTPa)KEHHBIM), MPOHUKAIOMIMM YEPE3 CBETOBBIE MPOEMBbl B HAPYKHBIX
OTPAXKAAIOIINX KOHCTPYKLIMAX;

® JUCKYCCTBEHHOE - OCBEIIECHUE, CO3JaBAEMOE UCKYCCTBEHHBIMU MCTOYHUKAMU
CBE€Ta, TO €CTh YCTPOMCTBAMH, IPEIHA3HAYEHHBIMU JUIS [PEBPALLCHUSA
KaKoro-i10o BUJa SHEPTUU B ONITUYECKOE U3IIyUECHHE;

® COBMEIIECHHOE - OCBELICHHUE, INPU KOTOPOM HEAOCTATOYHOE II0 HOpMaM
€CTECTBCHHOE OCBEILICHUE JOIOJIHACTCSA UCKYCCTBEHHBIM.

Ecmecmeennoe océewyeniie IMEET CUCTEMBI:

e OOKOBOE, MPU KOTOPOM OCBEUICHUE IOMEIIEHUS ECTECTBEHHBIM CBETOM
OCYILECTBIISICTCS YEPE3 CBETOBBIE ITIPOEMbI B HAPYKHBIX CTCHAX;

e BEpPXHEE - €CTECTBEHHOE OCBELICHHME MOMEILIEHUs yepe3 (poHapH, CBETOBBIE
IIPOEMBI B CTEHAX B MECTax Iepernazia BbICOT 34aHUS;

¢ KOMOMHMPOBAHHOE - COYETAHHE BEPXHEro MU OOKOBOIO €CTECTBEHHOTO
OCBEILLECHHUS.

BepxHee 1 KOMOMHUPOBAHHOE €CTECTBEHHOE OCBELIEHHWE B OCHOBHOM
IIPUMEHSETCA B IIPOU3BOACTBEHHBIX OJHOITAXHBIX MHOIOIIPOJIETHBIX 3JaHUSX,
B OJHOSTAKHBIX OOIIECTBEHHBIX 3[JaHUSAX OOJBIION MIOMAAN (KPBIThIE PHIHKH,
CTaIMOHBI U TIpOYee), a TAKXKE B 3IaHUSIX C KPYNMHOrabapUTHBIMHU TEXHOJIOTH-
YEeCKUMH 00bEMaMU, B YaCTHOCTH, MPOU3BOJCTBEHHBIX TPAHCIIOPTHBIX MpE-
NPUATHUAX, IPEIHA3HAYEHHBIX JJI BBOJIA ITOJIBMYKHOI'O COCTABA.

bokoBoe €CTECTBEHHOE OCBELICHUE NPUMEHSETCS B MHOTO3TaKHBIX
NPOU3BOACTBEHHBIX, OOIIECTBEHHBIX W JKWJIBIX 3JaHUSAX, a TakKxke B
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OJTHOATAKHBIX OOIECTBEHHBIX W MPOU3BOJCTBEHHBIX 3[IaHUAX, B KOTOPBIX
OTHOIIIEHHE TIyOMHBI MOMENICHUS K BBICOT€ OKOH HaJ YCJIOBHOUM paboueit
MOBEPXHOCTHIO (TOPU3OHTANbHAS TOBEPXHOCTh, PACIIONOKEHHAsi Ha BBICOTE
0,8 M OT 10J1a) HE TIPEBBIIIALT 8.

HckyccTBEHHOE OCBEIIEHWE YCTPAaWBalOT B TIOMEIICHHSIX IMPOU3BOJICT-
BEHHBIX, OBITOBBIX M BCIIOMOTAaTENbHBIX 3JaHUN MPOMBIIUICHHBIX MPEI-
NPUSTUH, a TAK)KE B MeCTaX pabOThl HA OTKPBITHIX MPOCTPAHCTBAX (TEPPUTOPUU
NPOMBIIUICHHBIX TPEANPUITHI, CTPOUTENBHBIX IUIOMAMO0K © T.O.). Ero
PUMEHSIOT, €CJIM €CTECTBEHHOTO OCBEIICHHS HEIOCTATOYHO, OHO OTCYTCTBYET
WJIM MIPOTUBOIOKA3aHO MO TEXHOJIOTHYECKUM COOOPAKEHUSIM.

NckyccTBeHHOE OCBEIIEHHME MOXET OBITh JABYX CHCTEM - oOOIee
OCBEIICHUE WJIM KOMOMHUPOBAHHOE OCBEIIICHHE.

Obwee ocBeleHUE TTPEIHA3HAYEHO JJI1 OCBEIIEHUS BCETO MOMEIICHUS U
MOKET OBITh PaBHOMEPHBIM WJIM JIOKaTu30BaHHBIM. OOIllee paBHOMEPHOE
OCBEIICHUE CO3JaeT YCJIOBHS ISl BBIMOJHEHHS PaOOThI B JIOOOM MeCTe
ocBemiaeMoro npoctpancTBa. Ilpum oOmeM JOKaIM30BaHHOM OCBEIICHUU
CBETUJILHUKHU pa3MeEIIaloT B COOTBETCTBUH C PACIOJIOKEHUEM 000PYyI0BaHMS,
YTO MO3BOJIAET CO3/IaTh OOJIBIIIYIO OCBEIIEHHOCTh HAa PaO0OYNX MeCTax.

Cucrema 00mIETO pPaBHOMEPHOTO OCBCUIEHUS PEKOMEHIyEeTCS B
MTOMEIICHUSX :

e C OOJIBIION MIOTHOCTHIO PACIOJIOKEHUS 000PYIOBaHUA M PabOYUX MECT,
IZIe HET TEHEW Ha pacCMaTPUBAEMOU MOBEPXHOCTH;

e TIPW BBIMOJHEHWHW OJHOTHUITHBIX PabOT MO BCEH IUIOMIAAA ITOMEIIECHUS
(KpyMHOCOOpPOYHBIE 11€Xa, TUTCHHBIC 11€Xa);

e 1€ He TpeOyeTrcs OOJIBIIOr0 U IIUTENBHOTO HANpPSKEHUs 3peHus (paboThl
5 paspsiga u HUXKE).

OO6miee TOKaTM30BaHHOE OCBEIIICHUE MPUMEHSIIOT:

e pa3IMYHOE Ha3HAYEHUE OTACIIBHBIX YaCTeH MOMEIICHHUS,;

e HaJWYUE TPOMO3KOTO0 3aTEHSIOIIETO 0O00PYI0BAHNUS,

e QoyibIlE€ pa3Mepbl pabdouux TMOBEPXHOCTEW WM pa3MEIIeHUE UX
COCPEIOTOYECHHOW rpynmnoi (KoHBeHep);

e KEJIaTEIBHOCTH ONPEACICHHOTO HAMPABJICHHS CBETA.

Kombunuposannoe  ocBelieHHME BKJIOYaeT o0O0mee U MECTHOE
ocBemenne. Ero 1menecooOpa3Ho ycTpamBaTh Ipu paboTax BBICOKOM
TOYHOCTH, a TaKXEe MPHU HEOOXOAMMOCTH CO3JIaHMs OIMPEACIICHHOTO WU
M3MEHSIEMOTO B Mpoliecce paboThl HAMpaBIeHUs cBeTa. Mecmuoe OCBEIICHUE
IpeIHA3HAYEHO TSI OCBEIICHUS TOJBKO pab0oYnX MOBEPXHOCTEH M HE CO31acT
HEOOXOMMOM OCBEIICHHOCTH Jake Ha MPHJICTAIOMUX K HUM TutomaasiM. OHo
MOJKET OBITh CTAIlMOHAPHBIM W MEPEHOCHBIM. [IprMeHeHne TOIBbKO MECTHOTO
OCBEIICHUS B IPOU3BOJICTBEHHBIX IIOMCIICHUSIX HE JOMYCKaeTCs W3-3a
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IUCKOM(OPTHON  OJIECKOCTH, BO3HUKAIOMIEH NpU  HAIWYUKM  TEMHBIX

OKPY>KaIOIIMNX MOBEPXHOCTEN U APKUX MATEH B MOJIE 3PEHUS.

Cucrema KOMOMHUPOBAHHOTO OCBEILICHUSI KaK Hanboyiee SKOHOMUYHAs
JOJIKHA TTPEyCMaTPUBATHCS:

e B TOMEIICHUIX, TJE BBIMOJHIIOTCA TOYHBIE 3puTElbHBIE padoThl (I-YO
paspsina);

e npu pabore Ha OO0OpYyJOBaHUHU, CO3JAIONIEM TIJIyOOKHE pEe3KHe TEHU
(mpecchbl, IITaMIbl) WIM Ha O0O0OpPYyIOBaHHMH, pabouyre MOBEPXHOCTU
KOTOPOT'O PACIOJIOKEHBI BEPTUKAIHLHO WJIM HAKJIOHHO;

e B CiIy4yasix HEOOXOIMMOCTH OMPENEICHHOTO, a TeM 0ojee U3MEHSIEMOTO B
npoiiecce padoThl HAMIPaBIEHUS CBETA;

® B IIOMEILIEHUSX C HEBBICOKOMU MJIOTHOCTHIO PACTIONIOKEHHS pa00YMX MECT.

[lo ¢yHKIMOHATBHOMY  HA3HAYEHHIO HCKYCCTBEHHOE  OCBEIICHHE

MOIpa3JIeISAIOT Ha:

- pabouee (mpemycMaTpuBaeTcs Ui BCEX MOMEIICHUN 3IaHUM, a TaKxke
Y4aCTKOB OTKPBITHIX MPOCTPAHCTB, TMpPEIHA3HAYEHHBIX [JIs1 PpalOoThI,
POX0/ia JIIOJICH U IBUKEHUS TPAHCIIOPTA);

- aBapuiiHoe: 1) ocBemieHre 0€30MacHOCTU (7Sl MPOJOJIKEHUS PadOThI B
ciy4dae OTKJIFOUEHHMS MPOM3BOJICTBEHHOTO OCBEIIEHHUS), 2) IBAKyallMOHHOE
OCBEIIICHUE (/11 DBAKyallUM JTHOJICH);

- OXpaHHOE (pacrojaraercs 1Mo rpaHuIaM OXpaHsIEeMbIX TEPPUTOPUIA);

- JIe’)KypHoe (OCBEIIECHUE MMOMEIIICHUI B HEpabouee Bpemsi).

PanimonanbHO€ HMCKYCCTBEHHOE IPOM3BOJACTBEHHOE OCBECIICHUE B
MAIIMHOCTPOUTEIIBHOM  NPOMBIIIJICHHOCTH,  OTBedYaromiee  TpeOOBaHUAM
CYIIECTBYIOIIMX CAHUTAPHBIX HOPM U CTPOUTEIBHBIX MpPaBUJI 00ECIEUUBAET
BO3MOXKHOCTh HOPMAJIbHOW JESATEIBHOCTH uenoBeka. OT ocoOeHHOcTen
YCTPOMCTBA OCBCILICHUSA B 3HAYUTEITbHOU CTEIICHU 3aBUCST
MIPOU3BOJAUTEIBHOCTD TPYAA U KAYE€CTBO BBIITYCKAEMOU IPOAYKIUU.

OcHoBHas 3a7ja4a OCBEILIECHHS Ha MPOU3BOACTBE — CO3JaHUE HAMITYUYIIUX
YCJIOBUHM sl BUJACHUS. DTy 3a7ady MOXHO PEIIUTh TOJBKO OCBETUTEIIBHOU
cuctemoit. Cuctema OCBEIIEHHUS T0JKHA CO31aBaTh OCBEIIEHHOCTh Ha paboyeM
MECTE€, COOTBETCTBYIOIIYIO XapaKTepy 3pUTEIIbHOUN pabOTHI.

Cucrema ocBemieHus1 JOJDKHA O0OECIeUrBaTh JOCTATOYHO PABHOMEPHOE
pacmpeiesieHne SPKOCTH Ha pabodeil TOBEPXHOCTH, a TaKXKe B Mperenax
OKpY>KaloIllero MPOCTPAHCTBA.

JI1s1 IOBBILIEHUSI PABHOMEPHOCTH €CTECTBEHHOT'O OCBELICHUS OOJIBIINX
1IeX0B (JIUTEHHBIX, MEXaHOCOOPOUHBIX, TAIbBAHMYECKHX) OCYIIECTBIISICTCS
KOMOMHUpOBaHHOE ocBemieHrne. CBeTnas oOKpacka IPOU3BOICTBEHHOTO
000pyOBaHUSI CMOCOOCTBYET CO3JaHHUIO PABHOMEPHOI'O  paCHpeIeICHUS
SAPKOCTEU B I10JI€ 3PEHUSL.
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Cucrema OCBELIEHHS HE JOJDKHA CO3/1aBaTh PE3KWMX TeHed. X Hamuuume
CO3[1a€T HEPABHOMEPHOE PACIPENECIICHHE TMOBEPXHOCTEN C Pa3IMyHOMU
SAPKOCTBIO B TOJIE 3PEHUS], UCKAXKAET pa3Mepsl U (OPMbI OOBEKTOB Pa3THUUCHHUS,
B PE3YJbTATE MOBBIIAETCA YTOMIISIEMOCTh, CHUXKAETCS MPOU3BOJUTEIBHOCTH
TpyZa.

B nosie 3peHust noaHa OTCYTCTBOBATh MpsiMasi U OTPa)KEHHasi OJIECKOCTb.
[Ipsimyto 61€CKOCTh OTPAHUYUBAIOT YMEHBIICHUEM SIPKOCTH UICTOYHUKOB CBETA,
MPaBWIbHBIM BHIOOPOM 3aIUTHOTO YIjla CBETUJILHHKA, YBEIUYEHUEM BBICOTHI
MOJIBECa CBETUIBLHUKOB. OTpakeHHYIO OJIECKOCTh OCHAONSIOT MPaBUIbHBIM
BBIOOPOM HAMpAaBJICHHUS CBETOBOTO MOTOKA Ha pabOUyI0 MOBEPXHOCTh, & TAKKE
M3MEHEHHUEM yTJjia HaKJIOHA padoveil MOBEPXHOCTH.

Bennuuna oCBEIIEHHOCTH JA0MKHA ObITh MOCTOSIHHOM BO BPEMEHH.

[TOoCTOSHCTBO OCBEIIEHHOCTH BO BPEMEHM JOCTUTAETCA CTaOuIu3ariuen
MATAIOIIETO HAMIPSXKEHUS], )KECTKUM KPETUIEHUEM CBETWIBHUKOB, IPUMEHEHUEM
CIICIIMAJIBHBIX CXEM BKJIIOUEHUS pa3psIAHBIX JIAMIL.

Bce anmeMeHTBhl OCBETUTENBHBIX YCTAHOBOK — CBETWJIBHUKH, TPYNIIOBBIC
IIUTKUA, TOHIKAIOIIME TPaHCPOPMATOPHI, OCBETHUTEIIbHBIC CETH — JOJIKHBI
OBITH JOCTATOYHO JOJITOBEYHBIMH, 3JIEKTPOOE30MaCHBIMH, & TAKXKE HE JTOJDKHBI
OBITH MPUYMHOMN BO3HUKHOBEHUS MOXkKapa U B3phIBA.

3areHeHre pabOYMX MECT U TMPOXOJOB MOCTOBBIMH KpaHaMH JOJIKHO
OBITh KOMIIEHCUPOBAHO JOMOJHUTEIHHBIMU CBETUILHUKAMM, MOABEIICHHBIMU
IOJT KpaHaMH.

OcBellleHnue BHYTPU U3JETUN C 3aMKHYTBIMH KOHTYPaMU - PE3EPBYapOB,
KOTJIOB, IIMUCTEPH, OTCEKOB, COCYJOB H TOMY TOJI00HBIE HEOOXOAMMO
OCYWIIECTBJISATH C  TNOMONIIPKO  CBETWIBHMKOB  HAIPABJICHHOIO  CBETA,
PaCIOJIOKEHHBIX CHAPYKH CBAPHMBAEMOr0 OOBEKTa WM C MOMOIIBIO PYYHBIX
MIEPEHOCHBIX JIaMIIL.

CgeroBbie (hOHApU, OKHA U CBETUJILHUKHU JOJDKHBI OUMIIATHCSA MO Mepe
3arpsiI3HEHUs], HO HE PEKE OJIHOTO pas3a B TPU MecsIIa.

5.2.2. HopmupoBaHue NpoU3BOJACTBEHHOI0 OCBEILCHUSA

HopMbl  OCBelIeHHOCTM B TMPOU3BOJCTBEHHBIX  IMOMEIICHUSIX
ycrtaHaBinuBaroTcsd cornmacHo CanlluH 2.2.4.3359-2016 [38] ¢ yuerom
XapaKTePUCTUKH 3PUTEILHON PAOOTHI.

XapaKTepUCTUKAMU 3PUTEILHON PAOOTHI SIBISIOTCS:
® HAUMEHBIIMK pa3Mep OOBEKTa pa3IUyYeHUs] - HAUMEHBIIUM WJU

ASKBUBAJICHTHBIN (11 TPOTSHKEHHBIX OOBEKTOB Pa3IMYCHUS, HMEIOIIUX
JUTUHY OOJIbIIIE UX IBOMHOM IIMPUHBI) pa3Mep pacCMaTprUBaEeMOro MpeaMeTa,
KOTOPBIA HEOOXOAMMO pa3IMuuTh B MpoIlecce padoThl (Hampumep, MNpu
paboTe C KOHTPOJbHO-U3MEPUTEIbHBIMU NPUOOpAMH — TOJIIUHA JUHUU
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IpaJyUpOBKHU WIKAJIbI, IPU YEPTEKHBIX padoTax — TOJIIMHA CaMOW TOHKOM

JIMHUY Ha YepTexkKe);

e (oH - TOBEPXHOCTh, IMpHUJIEraroiias HEMOCPEJACTBEHHO K OOBEKTY
paznuyeHusi, Ha KOTOpOM OH paccMarpuBaercs. MOH XapaKTepu3yeTcs
kodpdumumentom  orpaxkenus  (p). Koadduument  orpakeHus
OTpeIesieTCss KaK OTHOLIEHUE OTPAKEHHOTO OT MOBEPXHOCTHU CBETOBOIO
noToKa D, K MaJaroneMy Ha Hee CBETOBOMY IOTOKY Dy,

P = cDOTp/ CDnaz[-

@PoH cyuTaercs:

- cBeTJIbIM — Iipu p > 0,4;

- cpeaquum — npu p = 0,2 ... 0,4;

- TeMHBIM — 1ipH p < 0,2.

Hampumep, korhuIMeHT OTpa)keHHWs YHUCTOTO MOOEICHHOTO TOTOJKA

0,75...0,8, cBetnoit nepeBsiHHOM nmoBepxHoctu — 0,35...0,4.

® KOHTpacT oObekTa paznuueHus ¢ ¢doHoMm K ompenensieTcs OTHOIICHUEM
aOCOMIOTHOM BEUYUHBI PA3HOCTH MEXKIY SIPKOCThIO 00beKkTa M ¢GoHa K
sapkocTy (oHa.

K= (Ld;) - L06)/Ld)-
KoHnTtpacT o0bekTa pa3innueHus ¢ OHOM CUUTAETCH:
- 6ospmiuM — ipu K > 0,5 (00beKT U (OH PE3KO OTIMYAIOTCS MO APKOCTH);
- cpeqaum — nipu K = 0,2 ... 0,5 (0ObeKkT ¥ (POH 3aMETHO OTIUYAKOTCA IO
APKOCTH);
- maneiM — Tipu K < 0,2 (00BeKT 1 (hOH Majo OTIMIAOTCS MO IPKOCTH).

IIpu HoOpmupoBanuu ocBemeHHocTH coracHo CIT 52.13330.2011
«EcTecTBeHHOE M HCKYCCTBEHHOE  OcCBelleHue» [37]  yuuThIBaercs
MPUMEHSIEMasi CUCTEMA OCBEILICHUSI U BUJl UCTOYHUKA cBeTa. JJis MepBhIX MATH
pa3psiIOB  3pUTENIbHBIX PabOT - OT HaWBBICHIEH 0 MaJlOd TOYHOCTH -
JOTIYCKAETCsl MCIOJIb30BaTh CUCTEMbl KaK KOMOMHUPOBAHHOIO, TaK M OOIIETrO
ocsemenus, 11t VI-VIII pa3psinos - Toabko cucteMsl 00111ero ocBenieHus. [Ipu
CUCTEME KOMOMHUPOBAHHOTO OCBEIIECHUS TpeOyeMble YPOBHH OCBEIICHHOCTH
BBIIIIE, Y€M TIPH CHUCTEME OOIIero OcBelleHus. BenwumHa HOpMHUpyeMOM
OCBEILIEHHOCTH YCTAHOBJIEHA JJI1 CUCTEM OCBEUIEHUSI C Pa3psAHBbIMU JIAMIIAMH.
[Ipy McnoSIb30BaHUM JIaMIT HaKaJWBAHUS HOPMa OCBEIIEHHOCTU CHUXKAETCS Ha
OJIHY CTYIICHb.

HopMbl  €CTECTBEHHOTO ¥ COBMEIICHHOTO OCBEIIEHUS COAEpKaT
TpeboBanus k 3HaueHU0 KEO (koadduirenTa ecTeCTBEHHON OCBEIIEHHOCTH )
MOCKOJIKY YPOBEHb €CTECTBEHHOI'O OCBEILICHHSI MOXKET PE3KO U3MEHSTHCS U B
JIOBOJIBHO IHUPOKUX TpeJejaXx B 3aBUCUMOCTH OT reorpaduaecKkoil mupoThI,
BPEMEHHU T'0J1a U COCTOSIHUS TTOTOJIBI.

KEO - oTHOlIEHHME eCTeCTBEHHOM OCBEIICHHOCTH, CO3JaBacMoOi B
HEKOTOPON TOYKE 3aJlaHHOW IIJIOCKOCTH BHYTPH IMOMEIICHHUSI CBETOM Heba Fyy
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(HEeMOCPEACTBEHHBIM WJIM TIOCJIE OTpPaXEHUH), K OAHOBPEMEHHOMY 3HAYEHHIO
HAPY)KHOM TOPU3OHTAIIbBHOM OCBEIIEHHOCTH FE,;, CO37aBacéMOM CBETOM
MOJIHOCTBIO OTKPBITOTO HEOOCBO1a, BRIPAXKEHHOE B MPOIICHTAX:

KEO = (£ / Ey)- 100 %.

KoaduimeHT ecTecTBEHHOrO0  OCBEIIEHUSI  XapaKTEpPU3YyeT  JIOJIIO
€CTECTBEHHOI'0 CBETA, MPOHUKAIOIIETO BHYTPh IOMEIICHUS 4YE€PE3 OKOHHBIC
MPOEMBI.

Hopmupyemoe 3nauenme KEO ycraHaBamBaeTcss B 3aBUCUMOCTH OT
paspsia 3pUTEIbHBIX pabOT W CHUCTEMBbl OCBEIICHHUS. JOCTaTOYHOCTH
€CTECTBEHHOI'0 OCBEIICHUS B MOMEIICHUU PETJIaMEHTUPYETCS: MUHHMAIbHBIM
3HaueHneM KEO mnpu cucremMe OOKOBOTO OCBEILIEHHUS; CPEIHUM 3HAUYCHHUEM
KEO npu cucremax BepxHEro ¥ KOMOMHHUPOBAHHOTO OCBEILICHUSI.

Hus 3putenbHbix  pador [-IIT  paspsmoB CII 52.13330.2011
pEerIaMeHTUPYETCsl TPUMEHEHUE COBMEIICHHOTO OcBenleHus. HopMupoBaHHbIe
3HaueHust KEO, ey, 118 31aHUi, pacroiaraéMbeIX B Pa3IMYHbIX pailoHax PO,
CJIEAYET ONpPENENATh o hopmyJie:

en— €,.-Mmy,
rae e, — 3Hadenuss KEO; N — nHomep rpynmbl 00ecried4eHHOCTH €CTECTBEHHBIM
CBETOM; my — KO3(D(PUIMEHT CBETOBOIO KIHWMaTa, OIpeaeasieMblii B
3aBUCUMOCTH OT parlOHa PAcCIIOJOXKEHUS 3JaHUsI HA TEPPUTOPUU CTPaHbl U
OpPHMEHTAIlUU 3/IaHUSI OTHOCHUTEIBHO CTOpOH cBera (i Hukeropojackoit
obmactu m=1).

HopMbl OCBEIIEHHOCTH 1JI1 COOPOYHO-CBAPOYHBIX 1IE€XOB MPECTABIICHBI

B Tabm. 5.13. Cnemyer mnpemycMOTPETh IOMOJHUTEIHLHOE TEPEHOCHOE
OCBEUICHME TMpPU CBApKE€ BHYTPEHHUX IIOBEPXHOCTEW  KOHCTPYKIIHM,
o0opy10BaHMUsI.
Tabauuya 5.13
HopmMbl ocBelieHHOCTH
Koaddu-
HaunmeHnosa- ¢
IToBepx- II;mockocTh Pazpsan u IAECHT
HUE y4acTKa,
HOCTBb HOpP- | HOPMHUPO- rnoapas- IIyJIbCALTUNA
TEXHOJIOTU- OcBelieH-
. MUPOBaHUSA BaHUs ®oH | psx 3pu- OCBEIIEH-
YECKOM ore- . | HOCTB, JIK
OCBEIICH- OCBECIIICH- TEIABHOM HocTu K,
panuu, 000- 0
HOCTH HOCTH paboTHI %, HE 00-
pyaoBaHUs
nee
1 2 3 4 5 6 7
CBapouHnblie U cOOPOYHO-CBAPOYHBbIE LIEXH, OT/IeJICHH S, YIACTKH
O6muii ypo-| 0,8 mor r Temu 200 20
BEHb OCBE- rnoJsia BIN
HICHHOCTHU IIO
LEeXy
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Oxonuanue maoba. 5.13

1 2 3 4 5 6 7
Pasmerka, Cron r IVa 300
KEepHOBKa
Ceapka, pes3- | Mecrto 00- r VI 200
Ka, Hamjgas- | paboTKH
JICHUE MeTaua

CaHuTapHo-0bITOBBIE TOMENIEHNS
YMBIBaJIbHBIC I10JT 75
KYpUTEJIbHBIC
JTyIIEBbIE, TOJI 50
rapaepoOHbIe,
MOMEIICHUS

s oborpe-
BaHMUs pabo-
TAIOIINX

5.2.3. UCTOYHHMKM CBeTAa

JInsi MCKYCCTBEHHOTO OCBEIIEHUS MPOM3BOJICTBEHHBIX IMOMEIICHUM
WCIIOJIb3YIOTCS JIAMIIbI Pa3JIUYHBIX THIIOB.

B namnax naxanueanus (JIH) cBeueHne BO3HUKAET B pe3yJibTaTe HarpeBa
HUTH JIaMIIbI JI0 BBICOKUX TEMIIEPATYP.

K mpeumyiiiecTBaM JiaMn HakajlMBaHUS OTHOCSITCA WX WHEPIMOHHOCTD,
KOMIAKTHOCTh, BKJIIOYEHHE B CEThb 0€3 JIOMOJHUTEIbHBIX YCTPOMCTB,
HE3aBUCUMOCTb OT OKPYKAIOIIEH Cpelibl U TEMIIEPaTyPhl, BO3MOXHOCTb Pa0OThI
MpU TOCTOSSHHOM W TIEPEMEHHOM TOKE, HaJaXE€HHOCTh B MAacCOBOM
MIPOU3BOJICTBE, MaJlasi CTOMMOCTh, HEOOJIbIIINE pa3MeEPhl, OTCYTCTBHUE MEPIIAHUS
U TyJIeHus mpu paboTe Ha TMEPEeMEHHOM TOKE, OTCYTCTBUE B CIEKTpe
yIbTPadOJIECTOBOTO U3TYyUCHUS, BHICOKYIO HAJIE)KHOCTh paOOTHI.

K HemocraTkam JiamMn HakaJduBaHUS CJIEAYEeT OTHECTHU: HU3KYIO
ceerootnauy 7..20 nm/Bt, HeOombmioi cpok ciayx0sr (1500 yacos),
npeoOjaaHue B CIEKTPE >KEITOBATO-KPACHBIX Jydel, KOTOPbIE HCKa)XaroT
useroBoe Bocnpusitue, Huszkuil KIIJ (3-4%). B cuiy mnepedncieHHbIX
HEJIOCTATKOB JIaMIIbl HAaKaJIMBaHWUS HMEIOT OrpPaHUYEHHOE MpUMEHeHue. B
YaCTHOCTH, JJISI OCBEIICHUSI B MPOU3BOJICTBEHHBIX IMOMEIICHUSAX JIAMIIbI
HaKaJIMBaHUS TPUMEHSIIOT:

JUTSl aBApUITHOTO Y ABAKYaIllMOHHOTO OCBEIICHUS;

B IOMEIICHUSAX, JUISI TIMTaHUS OCBEIICHHS KOTOPBIX JIOMYyCKaeTcCs
HarpspkeHue He ooee 42 B;

B ITOMEIIICHUSIX C KPAaTKOBPEMEHHBIM ITPEOBIBAHUEM JIFOJIEH;

JUISl MECTHOT'O OCBEUIEHUS;
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- B ClIyyasX, KOIJa TMPUMEHEHHE pPa3psAHBIX JaMI HEBO3MOXKHO IO
TEXHOJIOTHUYECKUM IPUYMHAM (HU3Kas TeMIepaTypa Bo3yxa, BUOpaius).

l'anocennas namna — naMia HakajqvMBaHUs, B OAJJIOH KOTOpOM M00aBieH
OydepHbIil ra3, mapsl rajoreHoB (OpomMa wiM iojaa). B rajorenHoi namre o,
OKPYKalOIIM TEJNO Hakajga, BCTYHAaeT B XHWMHYECKOE COCIUHEHHE C
MCIIapUBIIMMHUCS aTOMaMU BoJibPpama, IPENsSTCTBYS UX OCAKIEHUIO Ha KOJIOE.
DTOT mpolecc ABISIeTCs: He0OOpaTUMBIM — IIPU BBICOKMX TeMIIepaTrypax BOJIU3H
TeJa Hakajla COCAMHEHUE PachajaeTcs Ha COCTABIISIIOLIME BEIIECTBA. ATOMBI
BOoJIb(pamMa BBICBOOOKIAIOTCSA JIMOO HA camMoil crnupayiv, Ju00 Bo3ie Hee. B
pe3yibTaTe aTOMbl BOJIb()pama BO3BPALIAIOTCS HA TEJIO HaKaja, YTO MO3BOJISET
NOBBICUTh pabouylo TeMmIepaTypy JaMIlbl W MPOAJIUTh CPOK CIY>KOBI
(1o 2000 wyac).

Haubonrbliee pacnpocTpaHeHue MOIYUWIA paszpsionsie jamnsl. [puHnun
neictBus paspsaHbix gami (PJI) ocHOBaH Ha AIEKTPUYECKOM paspsle MEXIy
JBYMSI JICKTPOAaMU, 3allassHHBIMU B TIPO3PAYHYIO JJI ONITUYECKOTO U3JIyUYEHUSI
KOJOy TOM uiu WHOM QopMbl. BHyTpeHHeEe NpPOCTPAHCTBO KOJIOBI MOCHE
yAaldeHus BO3JlyXa HAIOJHAETCS ONPEAECICHHBIM Ta30M, Yalle BCEro
WHEPTHBIM, JI0 33JIaHHOTO JIABJICHUS WJIM K€ WHEPTHBIM ra3oM U HEOOJBIINM
KOJINYECTBOM MeTajjia (C BBICOKOW YINPYrOCTHIO MApoB), HAPUMEDP PTYThIO
(IPJI), marpuem ([JHaT). Ucnonb3yroTcss B NPOKEKTOpPax, B HAPYKHOM U
BHYTPEHHEM OCBEIICHUU, B OTKPBITBIX IOTOJIOYHBIX CBETWJIBHUKAX, IS
paboThl HY)KHa IIyCKOBas ammapaTypa. BbigaroT cBeTOBOM MOTOK Oosiee
50 am/BrT, cBetaT g0 12000 yacoB, uHAEKC 1BETONIEpeAaYr 0KoI0 S50.

Jhomunecyenmuovie namner  (JIJI) mpenacTaBiasroT coOol  pa3psiaHbIC
HMCTOYHUKUA CBETa HU3KOTO [aBJICHUs, B KOTOPHIX yibTpaduoneroBoe (YD)
U3NIyYeHUEe PTYTHOTO paspsia mpeodOpasyercs JIIOMHUHO(DOPOM B BHIMMOE
n3nydeHne. Konba jmammbl 3amojiHeHa MHEPTHBIM T'a30M - aprOH-KPUNTOHOBOU
cMechlo. B kauectBe nmomuHOGOpa, Kak MpaBUiio, NpUMEHsieTcs: rajgodocdar
KaJblIMsl, aKTUBUPOBAHHBIM CypbMoil u MapranueMm. IloxpOupas coctaB
JIOMHHO(OPOB MOKHO CO3/1aTh U3IyYEHUE JIF0OOT0 CIEKTPa.

OcuHosueiMH Hegoctatkamu JIJI aBasirores:
® OTHOCHUTEJIbHAS CIIOKHOCTh CXEMbl BKIIOUEHUS;

e OrpaHMYCHHAs] €IUHWYHAS MOIIHOCTh W OOJbIINE pa3Mepbl MpHU JAHHON
MOIIIHOCTH;

® HEBO3MOXXHOCTb MEPEKIIOUYECHUS JIaMII, pa0OTAIONIMX HA NTEPEMEHHOM TOKE,
Ha MUTAHUE OT MOCTOSIHHOTO TOKA;

® 3aBHCUMOCTb XapaKTEPUCTUK OT TEMIIEPATypPbl BHEUTHEN CPEIbI;

e 3HAYHUTEIILHOE CHIDKEHUE IMOTOKA K KOHITYy CPOKa CITY>KOBI;

e BpeJHas ISl 3peHUs MyJbcalusi CBETOBOro noroka ¢ yacroroi 100 'y npu
nepeMeHHoM Toke S50 I'.
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HoctounctBom JIJI sBasiercst 3HauMTEeIbHAsI cBeTooTa4da (75-85 M /BT),
AKOHOMHUYHOCTh, CpPOK cCiyxO0bl gocturaetr 12000 wyacoB, OJIaronpusTHBINA
CHEKTpaJbHBIM COCTAaB CBETa, OJM3KUM K €CTECTBEHHOMY, PaBHOMEPHOCTH
CBETOBOT'0O MTOTOKA U CPABHUTEILHO HEBBICOKASI SIPKOCTb.

JI*OMUHECLIEHTHBIE JIaMITbl PEKOMEHIYIOTCS:

e B CHCTEME OJHOro o0Omiero ocemeHus [-Y paspsga 3pUTENbHBIX PadOT
(OpakoBOYHBIE OIEpallii, CBapOYHbIC II€XU, Y4YeOHbIE TOMEIIEHUS,
IPOEKTHO-KOHCTPYKTOPCKHE OIOpPO U T.1.);

e 1 OOIIEro OCBEIIECHUS B CUCTEME KOMOMHHUPOBAHHOTO OCBEILIEHUSI BO BCEX
Cllyvasx;

e JJIsi OOIIEr0 M MECTHOTIO OCBEIECHUS B MPOU3BOJICTBAX, I'/I€ HEOOXOIUMO
PAaBWJIBHOE PA3JIMYEHUE I[BETHOCTH IMOBEPXHOCTU (MaISIPHOE OTACIICHUE,
COPTHUPOBKA B NPUOOPOCTPOUTEIBHONU MPOMBIIIJIEHHOCTH);

e B IIOMEIUICHUSIX C HEJIOCTATOUYHBIM €CTECTBEHHBIM OCBEIIICHUEM.

JI1s1 IpOU3BOJICTBEHHBIX LIEJIEN MIUPOKO UCIOIB3YIOTCA TAKKE pmymHble
namnvr (PJI) BbICOKOro npaBnenusi, takue kak JPJI - ngyroBele pTyTHBIE
moMuHecueHTHole u JIPM - ayroBele pTyTHBIE JIaMIbl C H3JIyYarOLIUMH
nobaBkamu (noauaa Hatpus, u"aus, Tesutypus). JPJI MoryT ucnoiab3oBaThCs
0e3 moMuHO(Opa, MOCKOIBKY B criekTpe O0onee 50% H3IydeHHS COCTaBISAET
BUAUMOE u3iydeHue, okojio 40% - Y®. OnHako 3TO NPUBOJIUT K CUILHOMY
HMCKaXXEHUIO I[BETa MPEAMETOB, OCOOCHHO YEJIOBEYECKOW KOXXH, BCIIEICTBHUE,
OTCYTCTBHUSI U3JIyYEHHUS]I B OpPAHXKEBO-KpAacHOW 4yacTu cnekrpa. HegoctaTtkom
namn JIPJI sBiseTcs NpUCYyTCTBUE B CIIEKTPE HEKOTOPOH noau YD u3nydeHus,
YTO MOXET HEOJArompusiTHO CKa3aThCsl HA COCTOSTHUU 3I0POBbs PaOOTAOIIHX.
KauectBo uBeronepemaun namn tuna JIPJI namHoro xyxke, dem y JIJL
CgeroBas otaada cocraBmsier 50.. 60 am/Bt. Kpome toro, mammer JIPJI
BBI3BIBAIOT OOJBIIYIO MyJbCalldI0 CBETOBOTO moTtoka (63...74%). Ha wux
3QKUTAHUE TAKXKE BIIMSET TEMIEpaTypa OKpPYKAIOIIEH Cpelbl MU CHUXXKEHUE
HaIpSHKCHUST CETH.

[Tpumenenuro JIPJI GnaronpusitcTByeT:

e (QoJIbIIIast BRICOTA TOMEIICHUH;

e TPYJIHOCTb JIOCTyIa K CBETUJILHUKAM;

e paboTa ¢ MOBEPXHOCTIMU O€3 BRIPAXKEHHOM IIBETHOCTH (MeTasl1, 0ETOH);

e OTCYTCTBHE CIEIUATBHBIX TPEOOBAHUN K KAYECTBY OCBEIIICHMUS;

e HH3KAs TEMIIepaTypa okpyxkaromeii cpeast (ke +10°C).

Ceemoouoowi. CseroBorr moTok 80-120 1m/BT, cpok cmyx0b1 10
100000 gacoB, unaekc 1Beronepenaun oospiie 80. [Ipu BrIOOpE UCTOUHHKOB
CBETA MPEANOUYTECHHUE CIEAYET OT/IaBaTh CBETOANO/IaM KaK 00Jiee 3KOHOMUYHBIM
1 o0J1aiaronuM 0osiee O6JIaronpUATHON IIBETHOCTHIO U3JTYUCHHUS.
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Co3ganue B NOPOM3BOJCTBEHHBIX IOMEHIEHHUSX KAYE€CTBEHHOIO W
SKOHOMUYHOTO OCBEIIEHUS OOECIeUnBaeTCsl MPUMEHEHHEM pPalliOHAIbHBIX
CBETHJIbHUKOB.

CeéemunbHuk - 9TO OCBETUTEIBHBI TPHUOOP, OCYIIECTBISIOMINNA
IepepaclpesieICeHue CBETOBOIO IMOTOKA JIaMIIbl BHYTPH  3HAYUTEIIBHBIX
TEJECHBIX YTJIOB, COJEpXAIIee UCTOYHUK CBeTa (JIAMIIy) U CBETOTEXHUYECKYIO
apmatypy. CBeroTexHHUYECKas apMarypa NEpPEpacIpeacisiIeT CBET MCTOYHUKA
ceera (MC) B mpocTtpancTBe WM MpeoOdpa3yeT ero CBOWCTBA (M3MEHSET
CIEKTPAJIbHBIN COCTAaB W3IIYYEHUs WM MOJsApu3yeTr ero). Hapsgy c stum
CBETOTEXHMYECKAass apMarypa BBINOJHAET (GYHKIUM 3allUThl JIAMIBl OT
BO3JIEVICTBUS OKpY Karouieu CpEIbl, MEXAHNYECKUX ITOBPEXKICHU,
oOecreurBaeT KPEerieHUE JIaMITbl U TOAKIIOYEHNE K UCTOYHUKY MTUTAHMUSL.

Jna 3auThl CBETWJIBHUKOB OT BO3JACHUCTBUS OKPYXKAIOLIEW Cpelbl
UCIIONB3YIOT 000704KH. 1o/ cTeneHplo 3aluThl HOHUMAETCSl CIIOCOO 3allUTHI,
IIPOBEPSIEMOU CTaHIAapTHBIMU METOJaMU VCIIBITAaHUM, KOTOPBIN
oOecrieunBaeTcsi OOOJIOYKOM OT JOCTyNa K OINACHBIM 4YacTsAM (OmacHbIM
TOKOBEAYIIMM M ONACHBIM MEXAHWUYECKHM YacTsM), MOMNAaJaHus BHEIIHUX
TBEPJbIX MPEAMETOB U (WJIM) BOABI BHYTPh 000J0Yku. MapKupoBKa CTENEeHU
3alIUThl  OOOJIOUKH 3JEKTPOOOOPYIOBaHUS OCYLIECTBISETCS MPU MOMOIIU
MEXIYyHApOAHOTO 3Haka 3amuThl (/P) m nByx uudp, mepBas U3 KOTOPBIX
O3HA4YaeT 3aluTy OT MNomaJaHus TBEPABIX IPEAMETOB, BTOpas - OT
MIPOHUKHOBEHHUS BO/IBI.

Ha3naueHnue cBETUIIbHUKA COCTOUT TAKXKE B 3aILUTE I1a3 pabOTAIOIIMNX OT
BO3JICUCTBUSL  Ype3MEpPHO  OOJBIIMX  SPKOCTEM  HMCTOYHUKOB  CBETA.
[IpuMeHsronecss MICTOYHUKHA CBETa UMEIOT SIPKOCTh KOJIOBI, B IECATKU U COTHU
pa3 TMPEBBIMIAIOUIYI0 JONYCTUMYIO SIPKOCTh B 1mojie 3peHusd. CTeneHb
BO3MOYKHOTO  OTFPaHUYEHHs]  CIEMAIIEr0  JEUMCTBUA  HCTOYHMKA  CBETA
ONPEAEISIETCS 3AIUUTHBIM YIJIOM CBETWIbHUKA. 3AIIUTHBIA YrOJI - 3TO YIroOJ
MEXIY TOPU30HTANbI0 U JIMHUEW, COSOUHSIONIEH HUTh Hakajla (MMOBEPXHOCTb
JaMIibl) C MPOTHUBOIOJOXKHBIM KpaeMm oOTpaxkaress. 3allluTHbIE CBOMCTBA
CBETWJIbHHMKA TE€M JIydyllle, yeM OoJibllle €ro 3aulUTHBIN yroy. CBETUIBHUKU
MECTHOTO OCBEIICHUS JTOJDKHBI 00€CIeurBaTh 3allUTHBIA yroia He MeHee 30°,
CBETHJIbHUKH OOILIETO OCBEIICHHUS - HE MeHee 15°.

5.2.4. Meroauka pacuera 0011ero HCKyCCTBEHHOT0 OCBeIIeHUS

[Ipu pacdere WCKYCCTBEHHOTO OCBEIICHHUS HEOOXOAUMO TIPHUHSTH
CUCTEMY OCBEIIEHUS, BRIOPATh UCTOYHUK CBETA, OMPEACTUTh HOPMHUPOBAHHYIO
OCBEILIEHHOCTh PA0OUYMX MOBEPXHOCTEH, pacHpeAeinuTh CBETUIBHUKU IO
MOTOJIKY, ONPEACIUTh MOUIHOCTh M KOJUYECTBO CBETUJILHUKOB JJISI CO3/IaHUS
PAaBHOMEPHOTO U JJOCTATOYHOTO OCBEIICHUS PaOOUYUX MECT.

Pacuem no memooy xoagppuyuenma ucnonv3oeanus cemogo2o nomokxa.
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OcgemlaeMblii  00bEM TMOMEIIEHHUS] OTPAHUYMBACTCS OTrPAKIAIOIIUMHU
NOBEPXHOCTSIMH, OTPAKAIOIIMMH 3HAYUTEIBHYK0 YacThb CBETOBOIO IOTOKA,
NOMAJAOIIEr0 HA HUX OT UCTOYHHUKOB cBeTa. OTpa)karolMMH MOBEPXHOCTIMU
ABJISIIOTCSA  TIOJI, CTEHBbI, TIOTOJOK M O0OpyJAOBaHUE, YCTAHOBJIEHHOE B
noMeineHn. B Tex ciywasx, Korja IOBEPXHOCTH, OrpaHUBAIOIIUE
MPOCTPAHCTBO, HMMEIOT BBICOKME 3HA4YEHUS KOA(PPUIIMEHTOB OTpaKEHHUS,
OTpPa)K€HHAas COCTABJISIIOLIASl OCBEIICEHHOCTH MOYKET UMETh OOJIbIIOE 3HAUCHHE
U €€ y4eT He0OXOIUM, MOCKOJIbKY OTPa’KEHHBIE TOTOKU MOTYT ObITh CPABHUMBI
C MOpsIMBIMA W MX HEIOOLUECHKAa MOXET TMPHUBECTH K 3HAYUTEIbHBIM
MNOTPEIIHOCTSM B pacueTax. PaccMarpuBaeMblii METOJ MTO3BOJISIET MPOU3BOIUTD
pacyeT OCBETUTEIBHOM YCTAHOBKM C YYETOM MNPSAMOM H OTPAXKECHHOU
COCTABJISIIOIMX  OCBEIIEHHOCTH M TPUMEHAETCS JUIsl  pacyeTa OOIIero
PAaBHOMEPHOTO OCBEIICHUSI TOPU3OHTAJIBHBIX MOBEPXHOCTEH, PaBHOBEIUKHUX
MOy, MPU UCTIOJIb30BAHUH CBETUJIBHUKOB JIFOOOTO THUIIA.

ITon ko3dduIMEHTOM HCMOJb30BaHUS CBETOBOIO IMOTOKA (Wi
OCBETUTEJIbHOW YCTAaHOBKH) MPUHSTO MOHUMATh OTHOIIEHUE CBETOBOT'O MOTOKA,
MaJIal0IIEro Ha PaCUYETHYIO MJIOCKOCTh, K CBETOBOMY MOTOKY HCTOYHUKOB CBETA

n = Pray (1)
nd,’
rne ®p,; — CBETOBOM NOTOK, MAJAIONIMKA HAa PACUETHYKO IUIOCKOCTh, D, —
CBETOBOM MOTOK UCTOYHHKA CBETA(CBETUIILHUKA); # — YUCJIO UCTOYHUKOB CBETA.
Koaddurment WCITOJTH30BaHMUS OCBETUTEIIHHOM YCTaHOBKH,
XapakTepu3yomuid  3QPEKTUBHOCTh  HCIOJB30BaHUS  CBETOBOTO  ITOTOKA
HMCTOYHMKOB CBETA, ONPEILISIETCS, C OJTHOW CTOPOHBI, CBETOpacpeieICHUEM 1
pa3MEIICHHEM CBETHJIBHHUKOB, a C JPyrol — COOTHOIICHHEM pa3MepoB
OCBEIIAEMOT0 TTOMEIICHHS ¥ OTPAKAIOIIMMH CBOMCTBAMU €0 MOBEPXHOCTEM.
Pacuet cucteMbl 00111er0 OCBEIEHUS MMPOU3BOIUTCS 1O (hopMyJie

_ PKS5Z (2)
7 Nnm
rae @, — CBETOBOW NOTOK JIAMIIBI B CBETUJIBHUKE, JIM; £, — HOpMUPOBAHHAs
OCBEIIEHHOCTh, JIK; S — ocBemaeMas 1iomaas (IJIomaab pacuyeTHOU
noBepxuoctn), M>; K3 — kosbduument 3amaca; Z — Kod(OuUIHEHT
MHUHMMAJIBbHOW OCBEHMIEHHOCTH, Z=E.,/Eynin; N - KOIMYECTBO HNPHUHATHIX

CBETUJILHUKOB; 1 — KO3(G(HUIIMEHT HCIOIB30BaHUSI CBETOBOTO IMOTOKA;, 7 —
KOJIMYECTBO JIAMIT B CBETHJIHHUKE.
CyMMapHas JJIMHA  CBETHJILHUKOB  COIOCTaBIIAICTCS C  JIJTMHOM

TIOMEIICHHUS, TIPHYEM BO3MOXKHBI CIACAYIOIIHNE CITyJau:
® CcymMMapHas OIUHA CEEeMUNbHUKOS npegvluiaem ONUHy HNOMeWeHus -

HEO0OXOMMO WJIM MMPUMEHHUTH 00JIee MOIIIHBIC JIAMITBI (Y KOTOPBIX MTOTOK Ha

CAVHUITY JTTUHBI OOJIBINE), MU YBEIHYHUTH YHUCIIO PSJIOB;
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® cymmapuas OAUHA CEEMUNLHUKO8 pAaeHa OJuHe noMewjeHus - 3ajada
pemaeTcs yCTpOMCTBOM HENTPEPBIBHOTO PsAJIa CBETUIILHUKOB;

® CcyMMmapHas ONUHA  CEEMUNIbHUKOS MeHbule ONIUHbl NOMEWeHUs -
IIPUHUMAETCA pAX C PAaBHOMEPHO PpACHOPEACICHHBIMUA BJOJb HETO
pa3pbIBaMU MEK]ly CBETUIIbHUKAMU A.

KosmnuecTBO  CBETWJIIBHUKOB WM  PSIOB  ONPEACISIOT  METOAOM
pacrpeneneHus no miomaaun (pa3BelMBanms) JUisl JOCTUKEHHUSI PABHOMEPHOM
OCBEIIEHHOCTH. OCHOBHBIM IMAPAMETPOM U1 Pa3BEIIMBAHUSA CBETUJILHUKOB
ABJISIETCS. OTHOIIEHUE BBICOTHI mojBeca (H,) K pPaCCTOSHUIO MEXIY
CBETWJIbHUKAMU WU pAnamu (L), mpu KOTOPOM CO3/Ia€TCsi PaBHOMEPHOE
ocsemnienue (H,/ L=\).

A =1,4-1,8 — npu pa3MenIeHUN CBETWJIBHUKOB IO yrjaM KBaJpaTOB WIIU
NpSIMOYTOJIbHUKOB; A=1,8-2,5- 1pu maxmMaTHOM PacnoJiOKEHUU CBETHUIILHUKOB.
PaccrosiHue Mexny CBETHJIBHUKAMH JOKHO OBITh MEHBINE JBYX BBICOT
IIOJ[BECA CBETWIBHUKOB. PaccTosiHME OT CTEH IIOMEIIEHMS [0 KpaWHUX
CBETUJILHUKOB MOKET OBITh PEKOMEHI0BAaHO paBHBIM 1/3L (TIpu pacmoyioxKeHUU
CBETWJIBHUKOB BJ10J1b cTeH) U 0,4-0,5 L nipu yaaneHuu pabounx MECT OT CTEH.

Koaddumment Z, xapakTepu3yromdii HEPaBHOMEPHOCTb OCBEIICHUS,
ABJIsSIeTCSl (DYHKIIMENH MHOTHX MEPEMEHHBIX U B HAauMOOJIbIIEH CTENEHU 3aBUCUT
OT OTHOLIEHHSI PACCTOSIHUSA MEXKIY CBETHWIBHMKAMHU K PAacCUE€THOW BBICOTE, C
YUY€TOM KOTOpPOro Z pe3ko Bo3zpacraet. Z =1,15 mis mamn HakanuBanus u JPJI
u 1,1 11 TFOMUHECHIEHTHBIX JIAMII.

Koaddurmentsr ncnonp30BaHusi CBETOBOTO MOTOKA JIJIsi IPUHSATOTO THUIA
CBETWJIbHMKA OIpPEACNAI0T MO HHJEKCY MOMELIEHUs [ U Ko3pPuimeHram
OTPaKEHUS MOTOJKA, CTEH U MOJIA.

WNHpekc noMelieHns pacCuMThIBAIOT 1O (popmyiie

Ab

" H.(A+B)’ ®)

i

rieA U b — COOTBETCTBEHHO JIJIMHA U IIMPUHA MOMEIIEeHUs, M; H; — BbICOTa
MoJBeCa CBETHJIBHUKOB, M (paccTositHue OT paboyell MOBEPXHOCTH 0
CBeTWIbHUKA). [, = H — Hyy—Hcpeca—Hper, TAE H — BBICOTA TIOMELIECHUS; ),y —
BbIcOTa pabouero Mecra (mpunumaerca 0,8 M mpu padote cuns, 1,0 M npu
paboTe cTos); H pecn — BBICOTA CBECA (PACCTOSHHUE OT MOTOJIKA 10 CBETHIILHUKA);
H_ser — BBICOTA CBETHJILHHUKA.

[Topsimok pacyeTa OCBETUTEIBHOM YCTAaHOBKU METOJIOM Kod(duimeHTa
WCIIOJIL30BaHUSI CBETOBOTO IIOTOKA:
e BBIOMpPAETCS HCTOYHHUK CBETA COTJIACHO PEKOMEHIAIUSM;
e YCTaHABJIMBAETCS CUCTEMA OCBEIICHMUS;
e ONpEAeseTCsl TUMl CBETUIILHUKA,;
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ONpeNEeNsieTCss pacyeTHas BbICOTA IMIOABECAa CBETWIBHUKOB [, THI
CBETHUJILHUKOB B MomelieHuu (tadia. 5.14 — tadiu. 5.16);

OMpEeNEsieTCI HOPMHUPOBaHHAs OCBEUIEHHOCTh FE,; (TPUHUMAIOT IO
CIT152.13330.2011) ucxonas u3: HaUMEHBIIErO (IKBUBAJEHTHOTO) pa3Mepa
0o0bEKTa pa3IMyYEHUs; KOHTpacTa (QOHA C OOBEKTOM pA3NIMYCHUS U
ko3 dunmenTa OTpaKCHUS dboHa (XapakTepuCTUKHU ¢dona);
POJIOIKUTEILHOCTH padoThI; (o Tabdi. 5.13: £,=200 1x);

Ko3(ppuuumeHT 3anaca s CBapOUYHBIX Tpou3BoACTB (K,=1,8);

onpeenseTcs MonpaBoOYHbIA KO3 PULKEHT Z;

PacCUMTHIBACTCS MHJICKC TToMetIeHus 1o opmye (3);

B 3aBUCUMOCTH OT KOX((PUIMEHTOB OTpaKeHMsI MOTOJIKA, CTEH W IOJa,
pacyeTHOM TOBEPXHOCTH, ompeaeasercss Ko3(PQPUIMEHT HCIOIb30BaHUS
CBETOBOI'0 MOTOKa (Tabdim. 5.17);

o ¢dopmyie (1) paccuuThIBa€TCS CBETOBOM IOTOK JIAMIThl B CBETHUJILHHUKE
@, HeOOXOUMBIH AJI CO3/IaHMS HA PAaOOUYMX MOBEPXHOCTSAX OCBEIIEHHOCTH
E He HMKe HOpMHUPYEMOM Ha BCE BpPEMs JKCIULyaTalldd OCBETUTEIBHOUN
YCTaHOBKH;

0 PACCUUTAHHOMY CBETOBOMY NOTOKY @, mnoaduparoT Oiamxaiiyro
CTaHAapTHYO Jamity (Tadi. 5.18);

PAcCCUUTHIBAETCS OTKJIOHEHHUE OT HOPMUPYEMOUM OCBEIIEHHOCTH (CBETOBOTO
NOTOKAa JamIbl) C YY4E€TOM TOIO, YTO B OOJIBIIYIO CTOPOHY OTKJIOHEHHE
MOXkeET cocTaBIATh 20%, B MeHbIIYIO - 10% OT HOpMUPYEMBIX MMOKA3ATEIIEH;
MOJICUUTHIBAECTCS (PAKTUUECKOE 3HAYEHUE MUHUMAIBbHOM OCBEUIEHHOCTH
paboueli MOBEPXHOCTH C yY€TOM BBIOPAHHOM JIaMITbI TIO popMyIie

@, BbIOpaHHbIN
Emin = Ey ) 4)

@, pacyeTHBIH

omnpenesieTcsl MOTpeOHass MOIIMHOCTh BCEM OCBETUTENIBHOW YCTaHOBKHU
Ps=P-N, rne P — MOIITHOCTh OJJHOTO CBETUJIbHHUKA.
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Tabauuya 5.14

Bb100p cBeTHIILHIUKOB B 3aBUCMMOCTH OT YCJIOBHUH Cpeabl JJIsl IPOU3BOACTBEHHBIX H BCIIOMOTraTeJIbHBIX NOMeleHu i
NPOMBINIJIEHHBIX NMPeInpUATHI

Buna nomemennsa

Cy- |Bn |c |c |xa|mbu | C xu- [TosxapoonacHble B3priBoomnacHbie
XHe | ax | bl | Bl | pK | bHBI | xumu | [Ipu3Bon-
HO H ue | e MH- crBeunbsie | [IponsBon-
Tun p PP p | B |B-la | B-I6 |B-Ir | B-II | B-Ila
CBETWIb Majl | bI€ | BI | BI YECKH | I CKJIAI- | CTBEHHEIE
HUcnonnenue
THIIb- BbHBI e |e AKTUB | CKHE
HUKA e tuB- | II-1 II- | II-1T | II-IIa
HOH I C
cpe- BEHT.
ou
1 2 3 4 |5 |6 |7 |8 9 10 11 |12 13 14 15 16 17 18 19
CBETWIBHUKH C JIIOMUHECIIEHTHLIMHU JIJaMIIAMH
[oBrImeH-
JITTB HOM HAjeX=| 1o |+ |+ |+ |- + + N + _ ; + X ; +
HOCTH  TIpO-
THB B3pbIBa
IIp11eBnaro-
JICII-24 X + |+ [x |- |+ - + + |+ - - - - - - -
3allUIIEHHOE
IIe1eBnaro-
JICII-42 X + |+ [x |- |+ - + + |+ - - - - - - -
3aIUIIEHHOE
JaCTUYHO
I[IBJIM | meuie Hempo- | - X |+ |x |- |X X X X [X X - - - - - -
HHUIIAEMOE
IIBJIM- | IIbneBiaro- X PR I N A ) i . . } - . i, - -
J1OP 3aIIUIIEHHOE




091

[Iponomxenue tabdmn. 5.14
1 2 3 10 11 |12 13 14 15 16 17 18 19
I[IBJIM- | IIeimeBnaro- < N N N ] ] ] ] ] ] ]
II 3alIUIIEHHOE
HOI'JI | IloBbllien- - - - - - - + + + + T
HOJJI | Hoit Hamex-
HOCTH po
THB B3pbIBa
LZ IIemeBmaro- | + - - - X - - - - - R
3aIIUIICHHOE
KRK IIemeBmaro- | + - - - X - - - - - R
3aIIUIICHHOE
CaetunbHuKkH ¢ Jamnamu [[PJI
YactuyHo
PIIC 07 | nplnmenenpo- | - - X X X - - - - - -
HHUIIAEMOE
PTC [TomHOCTBIO - + + + - - - - - - -
TMIBIJICHETIPO-
HHUIIaEMOE
PCII 11 | IloBbIieH- - + - + + - - + X - +
HOM HaJexkX-
HOCTH  MpoO-
THB B3pbIBa
KbY IToBbIIeH- - + - + + - - + X - +
02 HOM HaJexkX-
HOCTH  TIpO-
THB B3pbIBa
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Oxonuanue mabn. 5.14

2 3 4 |5 (6 |7 |8 9 10 11 |12 13 14 15 16 17 18 19
LB IToBbmIICH- - X |+ |+ [+ |- + + - + + - - + X - +
/S(R) HOM  HaJeK-
HOCTU  TIpoO-
THB B3pbIBa
“+7- pekoMeHyeTcs; “X”’- JomycKaeTcs; ‘-~ 3anperiaeTcs
Taonuua 5.15
CeTniabHuku ¢ Jamnavu JIPJI
Mou- ["aGaputHble pas-
Koi-Bo HOCTE MEpbI, MM
Tun cBeTHIbHUKA JIaMII, famm, | AMaMeTp | BhicoTa Macca, kr Tpumeyanis
LT
Bt
PCIT 11-125-001 1 125 560 340 33 Jnst o01iero ocBelIeHUsl MBIIBHBIX MOMEIICHUH, B3PBIBO-
Y2 ONACHBIX U MT0KAPOONACHBIX.
2 PTC-400 V3 1 400 450 565 34 Jnst o01iero ocBelieHUsl MBIIBHBIX MOMEIICHUH, B3PBIBO-
OMACHBIX U MOXKapOOTACHBIX.
2 PTC-700 V3 1 700 620 620 3.5 Jlns oOmiero ocBEIIEHUsS MBIIBHBIX TOMEIICHHH, B3PBIBO-
OMACHBIX U MOXKapOOTACHBIX.
PCII 11x400-001- 1 400 115 Jns o01iero ocBelIeHUs MBIIBHBIX MOMEIICHUH, B3PBIBO-
y3 ’ OIACHBIX U M0’KAPOONACHBIX.
PCII 12-250-001- 1 250 420 405 45 Jns o01miero ocBeIIeHUs MBIIBHBIX MOMEIICHUH, B3PBIBO-
V2 OMACHBIX U MOXKapOOTACHBIX.
LB/S(R) 250 M 1 250 340 570 8.1 Jos H&Py)KHOFO U BHYTPEHHETO OCBEIICHUS MPOMIIPE]I-
npusituid, A3C
LB/S(R) 400 M 1 400 400 570 10,3 Jlst HaPY)KHOFO W BHYTPEHHEIrO0 OCBEIICHHUS MPOMIIPE-
npusituii, A3C
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Tabnauua 5.16

XapaKTepHCTI/IKH CBCTHJIBHHUKOB C IIOMHUHECCIHCHTHBIMHU JIaMIIaMH

["aGaputHble pazmepsl,

Mo
Tum Koi. HOC- MM Mac- rpy
CBETHJIbHUKA fTaMi Th LI B “a, - ITpumeuanus
IIT. Hoa- - bI- KT ma p
JIaMmIl | ga puHa | coTa
1 2 3 4 5 6 7 8 9

TICTI 02-2x36-001 5 36 1240 | 226 158 44 1 OTtpakatenb 0e3 OTBepCTHil, 0€3 PKpaHUPYIOIIEH pe-
HICTKH

JICTI 02-2x36-005 2 36 1269 | 180 215 5,5 1 OTtpaxkatellb «kKOCOCBET», C IKPAHUPYIOLIEH PEIIETKOMN

2)17cyr11i02-2><40/ 00- 15 a0 |1234 |276 |156 |9 |1
C MeTannuyeckoi SKpaHU3UPYIOUIEH peleTKoi

JICI-02-2x65/1100- | 5 165 | 1534 |276 |168 |10 |1

07y4

JICII-02-2x80/100-

07vY 2 80 276 175 13 1
Kopmnyc cranbHOM, IITaMIOBaHHBIM, BHYTPEHHSS I10-

JICII 22-65-001 1 65 1625 |94 254 1 JIOCTb CBETWJIbHHMKA 3all[UIIeHa OT IOIIaJaHus NbUIN U
BJIaT¥ YIUTIOTHUTEIBHBIMU MPOKJIAIKaMU
Kopnyc cranbHOM, IITaMIOBaHHBIM, BHYTPEHHSS I10-

JICII 22 2x65-001 2 65 1625 148 254 1 JIOCTh CBETHWJIbHHMKA 3allUIlleHa OT IOIaJaHus NbUIA U
BJIaT¥ YIUTIOTHUTEIBHBIMU MPOKJIAIKaMU

JICII 24-20-001 1 20 630 76 536 1.9 1 Oo6mee OCBEILICHHE MBUILHBIX H BI2XKHBIX MPOH3BOL-
CTBCHHBIX 3JJaHUI

TICTT 24-2x36-401 ) 36 1300 | 170 560 43 1 OO6miee ocBelIeHUE MBUIBHBIX W BIIAXKHBIX MPOU3BOJ-

CTBEHHBIX 3JIaHUI
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Oxonuanue maba. 5.16

1 3 4 5 6 7 8 9

TICTI 24-65-101 65 1590 190 506 6.8 1 Oo01uee OCBemeHVI/Ie MBUTBHBIX U BJIAXKHBIX MPOU3BO/I-
CTBECHHBIX 3JJaHUM

I1BJIM 1x80 80 1625 |90 160 7.9 5 Tun namms! JIBP

IIBJIM 2x80 80 1625 148 160 8,3 5
Kopnyc u3 crexnmonnactuka. PaccemnBarens u3 onaino-
Boro ctekna. [{ns oOmiero ocBeleHus MTPOU3BO/I-

[IBJIM 2-2x40 40 1350 | 230 180 10 5 CTBEHHBIX IMOMEIIECHUN C MOBBIIICHHBIM COAEPKAHUEM
NbUIM ¥ OTHOCHUTEIIBHOM BIIAXKHOCTHIO CBbIIIE 75%, B
I10>KapOONAaCHBIX MOMEIEHUIX Ipu t = 25-35¢

I[IBJIM 2x36-22 36 1325 148 174 5

ITBJIM I1-2x40-403 40 1269 | 226 230 5 C oTpaxkarenem, ¢ OKHaMH, C PELIETKOU
Kopnyc cranbHOM, IITaMIOBaHHBIM, BHYTPEHHSS I10-

[IBJIM 10-2x40-02 40 1325 226 174 5 JIOCTh CBETHJILHUKA 3alllMIIcHA OT IIOIIaJaHUs NbUIA U
BJIard YIJIOTHUTEJIbHBIMU MTPOKJIAIKAMHU

HOJ1JI-2x40 40 Tun namnset JIb, JITh, JII, JIJLI.

[IBJIIT 2x40 40 1350 230 180 10 8 B3psiBo3anuieHHbIe, OJHOCTHIO MbUIE3AIUIICHHBIE.

L7 36 176 1266 |97 3.7 12 HLIJICBH&FOS&HIHH{GHHOC HCIIOJIHEHUE JJI1 XUMHYe-
CKHUX MPEANPUSITUI

KRK 36 126 1257 | 124 2.4 12 Koprnyc u3 croiikoro Biaro- u KHCJIOTOYCTOMYHUBOTO

CTCKJIOIIJIaCTHKA




Tabnuua 5.17
Ko duumeHT Hcnoib30BaHUA CBETOBOIO NMOTOKA.
CBeTHJILHUKH € JIOMUHECHEHTHLIMH JIAMIIAMHU

Twum cBe- CBETHIIBHUKHU CBeTHIIBHUKHU I1BJIM-2x40; 1x80 ¢
THJIBHUKA rpymms! 1 -3 IPYIIIBI 5 namnamu JIBP

T = % (70 |70 |50 {30 {0 |70 |70 {50 {30 |0 |70 [70 |50 |30 |0
g £ | P

gé p.% [50 150 {30 {100 |50 50 |30 10 |0 |50 |50 |30 100
==

ég pp %o 30 |10 {10 {10 {O |30 |10 |10 {10 |O |30 (10 |10 |10 |O

2 314,516 |78 ]9 1011121314 ]15]|16 | 17

—

0,5 28 |27 |21 |18 |16 |22 |18 |13 |11 |9 |28 |27 |20 |13 |11

0,6 33 |32 |25 122 |20 |25 |23 |17 |14 |12 |33 |32 |22 |17 |14

0,7 38 136 |30 |26 |24 |28 |27 |20 |16 |15 |38 |36 |27 |20 |17

0,8 42 139 133 129 |28 |31 |29 |23 |19 |17 |42 |40 |30 |23 |20

0,9 |46 |42 |37 |32 |31 |34 |32 |26 |21 |19 |47 |44 |34 |26 |22

1,0 |49 |45 140 |35 |34 |37 |34 |28 |23 |21 |51 |47 |37 |29 |25

1,1 52 |48 |42 |38 |36 |39 |36 |30 |25 |23 |54 |50 |39 |31 |27

1,25 |55 |50 |45 |40 [39 |42 |38 |32 |27 |25 |57 |53 |42 |34 |29

1,5 60 |54 |49 |45 |44 |46 |42 |36 |30 |28 |63 |57 |47 |38 |33

IIOTOKa

1,75 |63 |57 |52 |48 [47 |49 |44 |38 |33 |30 |67 |61 |50 |42 |36

2 65 |59 |55 |51 |49 |51 |46 140 |35 |32 |70 [63 |53 |44 |38

2,25 |68 |62 |57 |53 |52 |53 |48 |42 |37 |34 |73 |66 |55 |47 |40

2,5 70 |63 |58 |55 |54 |55 |50 |43 |39 |35 |76 |68 |57 |49 |42

3 73 165 |61 |58 |56 |58 |52 |45 |41 |37 |80 |71 [60 |52 |44

3,5 75 167 [ 62 |60 |58 |60 |53 |47 |43 |39 |82 |73 |62 |54 |46

KO3(I)(I)I/ILII/IGHTBI HCIIOJIB30BaHUsI CBETOBOI'O

4 77 168 |64 |61 |59 |61 |54 148 |44 |40 |85 |75 |64 |56 |48

5 80 |70 |67 |65 162 |65 |57 [51 [48 [43 |90 |79 |69 |61 |52

Tun cBe- | CBeTHIILHUKH CBETUIbHUKHU I[IBJIM-1x40; 1x80 c
THJIBHUKA IpYIIHI 8 rpymmsl 12 nammnamu JIBP

=

Pn% |70 |70 |70 |70 5013010 1501300 |70 |70 |50 |30]0

p. % |50 |50 |50 |50 (30100 |30 100 |50 {50 30|10 0

pp% |30 10 |30 }10}10 10 |0 |10 |10 O |30 |10 10|10 O

Koaddunmentst
OTpaXKEHUS

0,5 23 120 |31 |30 |21 |16 (14 20|17 |10 (21 |19 |19 |16 |11

0,6 28 |26 |36 |34 |25 (20|17 |24 |20 |14 |24 |23 |22 |18 |14

0,7 32 (30 [39 |37 |28 [22 (20|28 |24 |17 |28 |26 |25 |21 |18

0,8 35 [33 |43 |40 |35 |25 (22 30|26 |19 |30 |28 |27 |24 |20

0,9 38 |35 |47 |43 |34 |28 |25 |33 29|21 |33 |30 ]30][26 22

1,0 |41 |38 |50 [46 [37 |30 |27 |35 |31 23 |35[32 (32|28 |24

BaHUA CBETOBOT'O ITOTOKA

1,1 43 140 |52 |48 |39 (32 29 |37 |33 25|37 (34|33 |30 |26

KoaddummenTs! ucmoms3o-

1,25 145 |41 |58 |52 |44 |36 |33 |38 35|27 |39 |36 |35 |32 |28
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Oxonuanue mabn. 5.17

1 2 3 4 S |6 |7 |8 |9 |10 |11 12|13 |14 |15 |16 |17
S 1,5 49 145 |61 [56 |47 |40 |36 |42 |38 |30 |42 |38 |38 |35 |3l
% £ 1,75 |52 |47 |64 |58 |49 |42 |38 |44 |41 |32 |45 41 |40 |37 |33
S s |2 54 |49 67 |60 |51 |44 |40 |45 (42 |33 |46 |42 |41 |39 |35
2 £ [ 2,25 |56 |51 69 |63 |53 |47 |41 |47 |44 |35 148 |44 |42 140 | 36
55 |3 60 |54 |73 65|56 |50 |44 |50 48 |38 |52 |46 |45 43 |40
g 2|35 62 |55 |75 |67 |58 52 |46 |51 [49 |39 |53 |47 |46 |44 |41
?é* E 4 64 |56 |78 69 |60 |54 |47 |52 |50 40 |54 |48 |47 |45 |42
a5 67 |59 |82 |72 |64 |58 |51 |54 [53]43 |57 50 (49 47 44

Koy puuueHT ncnosib30Banus cBeTOBOro noroka. CeernwibHuku ¢ Jamnamu [APJI

Tun cBe-
tinn  bHU- | PCII05/T'O3; PCII07, PCIIO08/JIOO; | PCII05/103; CI2PTC,;
Ka C34]1PJI LB/S PCII08/1153; CA2PTC
PCII08/JI50
5 2 pPn % |70 |70 |50 |30 |0 70 |70 |50 |30 |0 70 |70 |50 |30 (O
< E p. % |50 |50 |30 |10 |0 50 |50 (30 [10 |O 50 |50 |30 [10 |O
2 g pp% (30 |10 |10 |10 |O 30 {10 |10 |10 |O 30 |10 |10 [10 |O
0,5 |51 [49 |45 (42 |41 |23 (22 |18 |12 |12 [33 |29 |27 |22 |20
0,6 |56 [54 |49 (46 |45 |30 (30 (22 |18 |16 [38 |37 |31 |27 |26
o 0,7 |60 |57 |53 |50 |50 [35 (32 |27 |21 |20 [43 |41 |35 |32 |31
‘;a 08 |63 |60 |56 |53 |53 |40 |38 |30 |25 |23 |46 |44 |38 |35 |34
= (09 166 63 |58 [56 |55 |43 [39 |33 |29 [26 |49 (47 |41 |38 |37
g 1,0 |68 [65 |61 |59 |57 |47 (40 |37 |31 |29 [52 |49 |44 |40 |39
2 | L1 |70 167 |62 |60 |59 |50 |44 |40 |33 |31 |54 |51 |46 |43 |41
S [1,25 |73 |68 |64 [62 |61 [53 |50 [42 |37 |34 |57 |54 |48 |45 |44
§ 1,7 |78 |71 |68 |65 |64 |58 |54 |46 |41 |38 |62 |57 |53 |49 |48
& 1,75 |81 |73 |70 |68 [ 66 |62 |57 |50 |44 |41 [66 |60 |56 |52 |51
2120 [8 |74 |72 |69 |67 |66 |60 |54 |48 |44 |68 |62 |58 |54 |53
= [2,25(84 |75 |72 |70 [68 |68 [62 |56 [50 [45 [70 |63 [59 |56 |55
E 2,5 |8 |76 |73 |71 |69 |70 |64 |58 |52 |47 |72 |65 |61 |58 |56
é 30 |8 |78 |74 |73 |70 |74 |67 |60 |56 |50 |74 |67 |62 |60 |58
35 |87 |78 |75 |74 |71 |77 |70 |62 |58 |52 |76 |68 |64 |62 |59
4 8 |79 |76 |74 |72 |79 |77 |63 |59 |53 |77 |69 |65 |63 |60
5 91 |80 |78 |76 |73 |82 |72 |65 |63 |55 |80 |71 |68 |65 |63
Tabnuua 5.18

CBeToBbBI€ 1 dJIeKTpHYecKHe mapaMeTpsl JioMuHeceHTHBIX Jamn (TOCT 6825-74),
JIaMII HAKAJIMBaHUs H PTYTHBIX Jamn Bbicokoro aasjenns (I'OCT 16534-70)

JIroMmuHecCIIEHTHEIE TaMIIbI Jlammer JIPJI Jlamnel HakaIMBaHUSA
Tumn nammer | CBeTOBOM Tumn nammer | CBeTOBOM Momaocts | CBeTOBOI
MOTOK, JIM MMOTOK, JIM JIAMIIBI MMOTOK, JIM
1 2 3 4 5 6
JILL 40 2100 JIPJI 80 3200 15 105
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Oxonuanue mabn. 5.18

1 2 3 4 5 6
JI7T 40 2340 TIPJT 125 5600 25 220
JIxB 40 3000 JIPJT 250 11000 40 336
JITB 40 3000 JIPJT 400 19000 60 540
JIB 40 3120 JIPJT 700 35000 100 1000

JIILL 65 3050 JIPJ1 1000 50000 150 1710
JI/1 65 3570 200 2510
JIXB 65 3820 300 4100
JITB 65 3980 500 7560
JIB 65 4650 750 12230
JILT 80 3740 1000 17200
JI/1 80 4070 1500 26500
JIXB 80 4440
JITE 80 4440
JIB 80 5220
JIXB 125 8000
JITB 125 8150

Ilpumeuanue: B 0003HaYEHUU JIFOMUHECLICHTHBIX JIAMII:
JIJILL — 1amMIibl JTHEBHOTO CBETA YJIYUIIIEHHOW CBETOIEPEIAYH;
JIJI - mammibl AHEBHOTO CBETA;
JIXb — namIiel X0JI0JHO-0€10T0 CBETA;
JITB — namnbl TemI0-0€10ro CBeTa;
JIb - namrie Genoro cBera.
B tunax nammn nudpsl yKa3blBarOT MOUTHOCTD Jamibl, BT.

5.2.5. MeToauka pac4yera eCTeCTBEHHOI0 OCBEILlIEHUS

[ToMelieHusi ¢ TOCTOSIHHBIM TMPEObIBAHUEM JIIOJICH JIOJKHBI MMETh, Kak
MPaBUJI0, €CTECTBEHHOE OCBEIIICHUE.

[Ipy mpoeKTHUpPOBAaHUY HOBBIX MOMEIIEHUM, MPU PEKOHCTPYKIIUH CTapbIX,
MpU TPOCKTUPOBAHUU E€CTECTBEHHOI'O OCBEIICHUS MOMEIICHUH U JIPyTrux
OOBEKTOB  HEOOXOJMMO  ONPEACIUTh  IUIOMIAJb  CBETOBBIX  IMPOEMOB,
obOecrieunBaronux HopmupoBaHHoe 3HaueHne KEO B coorBercTBUM C
tpeboBanusimu CIT 52.13330.2011. Pacuer 3akitouaercsi B IpeABAPUTEIHHOM
OTIPE/ICIICHUHU TLIOIIAJAN CBETOBBIX IMPOEMOB MPH OOKOBOM HW/WJIM BEpPXHEM
OCBEIIECHUH TI0 CIICYIOMUM (hopMyiam:

[Tpu 60KOBOM OCBEIIEHUM

SO eHKsnO (5)
100 — = K,,.
Sn Toh i

[Ipu BepxHEM OCBEIICHUH
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SO . eHKsrhb (6)
Sp TorKy'

rie S, - IUIOmAAb CBETOBBIX IIPOEMOB IIPH OOKOBOM OCBEILICHHH, M
S, - mIomanb IIoJia ITOMEIICHUS, M2; ex — Hopmupyemoe 3HaueHue KEO
(ko3¢ dunmenta ecrecTBeHHOro ocpemienus), npunumaroT KEO=3% mnpu
BEpXHEM WM KOMOMHHMpoBaHHOM ocBemieHnn U KEO = 1% npu O60koBoM
ocBemieHny; K, —ko3dpduuument 3amaca, npuHumaroT K,=1,5; m, -cBeToBas
XapaKTEePUCTUKA OKOH, MPUHUMAIOT 1O Tada. 5.19; 1, - 00mumit kodpPuueHt

CBETONPOITYCKaHUs, ONPENENSIOT 10 (hopmyJie:
To = T4 T2 T3y Ts, (7)
r7ie T; - KO3()PUIMEHT CBETOMPOITyCKaHUsI MaTepualia, MpUHUMAIOT 1o Tabi. 5.20;
T, - KO(PQUIMEHT, YYUTHIBAIOIIMN MOTEPU CBETA B MEpEIuieTaX CBETOBOIO
npoemMa, MPUHUMAIOT 1Mo Talm. 5.21; T3 - KOd(PPUIMEHT, YIUTHIBAIONTUN TOTEPH
CBE€Ta B HECYIIMX KOHCTPYKUUAX, MPU OOKOBOM OCBEILIEHWU paBeH 1, mpu
BEPXHEM OCBEIICHHH MPUHUMAIOT 1o Taodim. 5.22; 14 - Ko3(pPuuueHT,
YUYUTBHIBAIOIINN MOTEPU CBETA B COJHUE3AIIUTHBIX YCTPOWCTBAX, MPUHUMAIOT
no Tabn. 5.24; ts - k03P UIMEHT, YUYUTHIBAIOIINA OTEPU CBETA B 3AIIUTHOM
CeTKe, YCTaHAaBIMBaeMOW 1ojJ (QoHapaMH, TOpUHUMAOT paBHbM 0,9;
ry - ko3¢ duurent, yuntsiBatouuii noseimenne KEO npu 6oxoBoM ocsele-
HuM, Ojarogaps CBETY, OTPAKEHHOMY OT IMOBEPXHOCTH MOMELIEHUS U MOJCTH-
JAIOMIETO CJI0s, MPUMBIKAIOMIErO0 K 37aHUI0, MPUHUMAIOT Mo Tadm. 5.26;
K, - x03pduUnMeHT, y4YuTHIBAIOMIMNA 3aTEMHEHHE OKOH MPOTHUBOCTOSIIUMU
30aHMSAMU, MPUHUMAOT N0 Tabi.5.23; S; -mIomanb CBETOBBIX IPOEMOB
(B CBETY) IPU BEPXHEM OCBELICHHH, M’; N¢ -CBETOBAsI XapaKTEPUCTHKA (poHaps
WM CBETOBOTO MpOEMa B IUIOCKOCTH TMOKPBHITHS, TPUHUMAIOT Mo Tadn. 5.27;
1y - k03¢ dunnent, yautsiBaroiuii noseimenne KEO mpu BepxHeM OCBelIeHHH,
Oyarojapsi CBETy, OTPaXXEHHOMY OT MOBEPXHOCTH MOMEILIEHUS, IPUHUMAIOT 110

Tabn. 5.28; K- KOd(QOULMEHT, yYUTHIBAIOMUN THI (POHApsS, NPUHUMAIOT IO
Tabn. 5.25.

Tabnuua 5.19
3HaYeHNs CBETOBOI XapaKTEPUCTUKH T), OKOH NPH 00KOBOM OCBEILCHUH
OtHoreHne 3HaueHUsl CBETOBOM XapaKTEPUCTUKH 1, IPU OTHOLIE-
JUTMHBI IIOMC- HUU TIyOHHBI TOMEUIEHUS K €ro BBICOTE OT YPOBHS
IICHMS K €ro YCJIOBHOM paboueil MOBEpXHOCTH 10 BepXa OKHA

riryGure 1 1,5 |2 3 4 5 7,5 |10
4 u Oosee 6 7 7,5 8 9 10 11 12,5
3 7,5 8 8,5 9,6 10 11 12,5 | 14
2 8,5 9 9,5 10,5 | 11,5 | 13 15 17
1,5 9,5 10,5 | 13 15 17 19 21 23
1 11 15 16 18 21 23 26,5 |29
0,5 18 23 31 37 45 54 66 -
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3Hayenus ko3¢ Punuenra 1,

Tabnuua 5.20

Bup ceeronpormyckaroniero marepuana T
CTexi10 OKOHHOE JIMCTOBOE: OJIMHAPHOE 0,9
JIBOMHOE 0,8
TPOWHOE 0,75
CTexJi0 BUTPUHHOE TOJIIMHON 6-8 MM 0,8
CTeKJ10 JIMCTOBOE apMHUPOBAHHOE 0,6
CTeKJI0 TUCTOBOE y30pUaToe 0,65

CTeKJy0 IUCTOBOE CO crnenuaJbHbIMU CBOMCTBAMMU: COJIHIIC3ALIUTHOE 0,65

KOHTPAaCTHOE 0,75
OpraHnydeckoe CTEKJI0: MPO3pavyHOe 0,9
MOJIOYHOE 0,6
[TyctoTenble CTEKISTHHBIE OJIOKU: CBETOPACCEUBAIOLIIE 0,5
CBETOIIPO3pavHbIC 0,55
CrekomakeTsl 0,8
Tabauya 5.21
3HavyeHus ko3ppuuueHTAa T,
Bun nepemnera st OKOH MPOMBIIUICHHBIX 3JaHUN T
[lepenneTsl nepeBsIHHBIE:
OJIMHAPHBIE; 0,75
CIIApEHHBIC; 0,7
JIBOMHBIE pa3/ICIbHbIE. 0,6
[IepenneTsl cTanbHbIE:
OJMHApHBIE OTKPBIBAIOIINECS; 0,75
OJIMHApHBIE [IIYyXUE; 0,9
JIBOMHBIE OTKPBIBAIOLINECS; 0,6
JIBOVHBIE TIIyXHE. 0,8
Tabnuua 5.22
3HavyeHus kod3puumeHTa T3
Hecymune KOHCTpYKIIMU MOKPBITHI T3
CranbHbie GOpMBI 0,9
XKene3obeToHHbIE U IEepPEBSIHHBIE POPMBI M APKU 0,8
banku 1 pambl CIIJTONIHBIC PU BHICOTE CEUCHUS:
50 cMm u Ooitee; 0,8
MmeHee 50 cm 0,9
Tabnuuya 5.23

3Hayenus ko3¢ punuenrta K,,, y4uThIBalOUIEro 3aTEHEHUE OKOH NIPOTUBOCTOAIMMHU
3MAHUSAAMHU B 3aBUCHUMOCTH OT OTHOIICHUS PACCTOSTHUA MEXKAY PACCMATPUBAaEeMbIM
U IPOTHUBOCTOAIUMM 3/1aHHeM P K BbICOTE PACIIOJIOKEHUSA KAPHU3a IPOTHUBOCTOALLET0
30aHUA HAJ MOJOKOHHMKOM pPaccMaTpuBaeMoro okua H,,

PIH,,

0,5

1

1,5

2

3 u Ooiiee

K,z

1,7

1,4

1,2

1,1

1
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Tabnuua 5.24
3Hauyenue ko3 Ppuuuenrta Ty

ConHIe3alUTHBIE YCTPOUCTBA, U3EIHS U MaTEpUAIbI Ty

Youparomuecs peryiupyeMble >Kajdlo3d U IITOPbI (MEKCTEKOJbHbIE | 1
BHYTpPEHHUE, HAPY>KHEIE)

CTalnuOHAPHbIE KAO3M U SKPAHBI C 3aIIUTHBIM YIIOM He Goree 45°
TIPU PACIIONOKEHHH MIACTHH KAIO3M HIIM 9KpaHoB 1o yriaom 90° k
IUIOCKOCTH OKHa:

TOPU30HTAJIBHBIC; 0,65

BEPTHUKAJIbHBIE. 0,75

T OpH30HTANBHBIE KO3BIPHKH: C 3aIUTHBIM yriioM He 6omnee 30° 0,8

C 3aIllIUTHBIM yrioM oT 15 1o 450 (MHOTOCTyTIEHYATHIC) 0,9-0,6

Tabnuua 5.25

3nayenus kodppunnenrta K,

Tun dhonaps Ky

CBeTOBbI€ MPOEMBI B IIJIOCKOCTH MOKPBITHS, JTIEHTOYHbIE 1

CBETOBBIC MMPOEMBI B TIIIOCKOCTH MOKPBITHSI, IITYYHBIC 1,1

@®oHapH C HaKJIOHHBIM JABYCTOPOHHUM OCTEKJIEHHEM (TpanenueBun- | 1,15
HBIC)
@doHapy ¢ BEPTUKAJIBHBIM JBYCTOPOHHUM OCTEKJIEHHEM (mpsmo- | 1,2
YTOJIbHBIE)
@doHapH ¢ HaKJIOHHBIM OJHOCTOPOHHUM OCTEKJIEHHEM (111e]IbI) 1,3
@doHapH ¢ BEpTUKAJIbHBIM OJJHOCTOPOHHUM OCTEKJICHHEM (I1e/1bl) 1,4

[To ¢popmynam 5 u 6 MPOU3BOAAT pacueT HEOOXOIUMOU TUIOIIAIA CBETO-

BBIX ITPOCMOB AJIAA IPOCKTHPYEMOI'O ITOMCIICHUS.

KoHTpoJsbHbIE BONIPOCHI

1

2
3
4

N

— O 0 3 N

[lepeuncnure BUIbI MPOU3BOICTBEHHOT'O OCBEIICHUS.

CucreMbl €CTECTBEHHOTO OCBEIICHUS

CucreMbl ICKYCCTBEHHOT'O OCBEIIICHUS

B kxakux ciydyasx mpuMEHSETCS CHCTEMa MCKYCCTBEHHOTO KOMOMHHPOBAaH-
HOTO OCBEIICHUS?

Kakue mapameTpbl yUYUTHIBAIOTCS MPU HOPMUPOBAHMH HCKYCCTBEHHOTO U
€CTECTBEHHOI'O OCBEIIICHHUS ?

[IpeumyiiiecTBa U HETOCTATKH JaMIT HaAKaJTUBAHUSI.

[IpeumyiiiecTBa U HEIOCTATKU PA3PSIHBIX JaMII

IIpeumytiecTBa CBETOIMOIHBIX JIAMII.

Haznauenre npon3BOACTBEHHBIX CBETUIIBHUKOB.

B kakux ciiy4asix HCIOJB3YETCS pacueT MCKYCCTBEHHOI'O OCBEIIEHUS IO
MeToly Ko3(pduireHTa uCroab30BaHus CBETOBOIO MOTOKA?
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Tabnuua 5.26
3HavyeHnne K03 (puIHeHTAa Iy

0LI

OTHore- Or- 3Ha4YeHMSA 7| IPH OOKOBOM OCBEIICHUH \ 3Ha4YeHMS 7| IPU OOKOBOM JIBYCTOPOHHEM OCBEIICHUH
HUE TUIy- | HOIIIe- CpenHeB3BEIICHHBIN KOY(DGMUIIMEHT OTpaXKEHHMS ITOTOJIKA, CTCH M M0JIa
OUHBI TO- | HUE Pep =0,5 Pep =0,4 Pep=0,3 Pep=0,5 Pep =0,4 Pep=0,3
MEIICHIA K | pac- OTHOIICHHUE JJTMHBI TOMEIIEHHS K €r0 NIyOuHEe
BBICOTE OT | CTOA- | (5 | 1] 2 u|05 |1 2 ul05 |1 2 u|05 |1 2 u|05 |1 2 u|05 |1 2 wu
ypoBHA | HHA 0o- 0o- 0o- 0o- 0o- 00-
YCJIOBHOH | pacHeT nee nee nee nee nee nee
paboueii YeT-
IIOBEPXHO- | HOM
CTH BepXa | TOYKH
OKHa OT
Hapyx
HOM
CTEHBI
K TIy-
OuHE
moMe-
Me-
HIECHHS
1 2 3 4 5 6 7 8 9 10 11 12 | 13 14 15 | 16 17 18 | 19 20
Or 1 no|0,1 1,0 |10 | 1,05 [1,0 |10 |1 1,0 |1 1 1,0 |10 | 1,05 | 1,0 |10 |1 1,0 |1 1
1,5 0,5 4 113 [1.2 1,2 1,1 | 1,1 1,2 1,1 [1,1 1,3 (1,2 [1,15 1,1 | 1,1 [1,1 1,1 [1,1 |1,1
1 2,1 |19 |15 1,8 |16 [1,3 1,4 |13 |12 1,6 |14 [125 |14 |13 | 1,5 1,2 | 1,1 | 1,1
Cspie 1,5 | 0 1,0 /1,0 | 1,05 [1,0 |1,0 | 1,05 [1,0 |1 1 1,0 11,0 | 1,05 |[1,0 |10 | 1,05 [1,0 |1 1
1o 2,5 0,3 1,3 112 | 1,1 1,2 1,1 [1,1 1,1 1,1 |1,05 [1,3 |12 |1,1 1,2 [ 1,1 |[1,1 1,1 | 1,1 1,05
0,5 1,8 |16 |13 1,5 113 |12 1,3 11,2 [1,1 1,8 114 [125 |14 |13 |[1,15 [1,2 |1,1 | 1,1
0,7 22 |2 1,7 1,7 116 |13 1,5 113 |12 2,1 |17 |15 1,7 174 [1.2 1,3 112 |12
1 38 133 (24 28 |24 | 1,8 2 1,8 | 1,5 23 |2 1,6 1,9 | 1,6 |1,5 1,5 11,3 [ 1,2




IL1

Oxonuanue maobn. 5.26

1 2 3[4 s 6 |7 8 o [10 [11 J12 13 J14 J15 [16 [17 [18 [19 [20
Cabmie 2,5 | 0,1 1,1 1,0 [1,05 [10 [1 |1 1 |1 |1 L1 1,0 [1,05 [1,0 [1 |1 1 |1 |1
710 3,5 0,2 1,1 (1 105 |10 |10 [1,05 |1 |10 [1,05 {11 [1,1 [1,05 [1,10 [ 1,1 [1,05 [1,0 | 1,0 | 1,05
0,3 12 [0 (1,0 [0 [0 [0 o |61 [105 (12 (11 (1,1 [0 [0 |10 |11 [ L1 | 1,15
04 13 (12 (12 12 [0 [0t Jt T 3212 o (1 [0 1 [n1 |1
0,5 16 |14 13 [13 (1212 T2 01 [0 15 (4 [12s (13 [12 [1,15 (12 (L1 |11
0,6 2 (1,7 [145 T16 [14 [13 16 [18 |16 |13 [1,5 [1,35 | 1,5 |13 [12 [13 [12 |[1,15
0,7 26 122 11,7 1417 [14 16 (1513 [22 19 [145 [1,7 [1,5 [125 [15 [1.4 |12
0,8 36 3,0 |21 |24 |22 1,55 [19 [1,7 [1,4 [28 [24 [19 |19 |16 |13 [1.6 |15 [125
0,9 53 (42 [3 29 [24 (19 (22 11,8 [1,5 [36 29 26 (2219 [1.5 1,8 [1,6 |13
1 72 154 [43 3,6 [3,1 |24 |26 |22 |1,7 |44 [33 [265 |24 |21 |[1,6 |2 |17 |14
Cabiuie 3,5 | 0,1 12 [0 (11 11 (11 [1,05 (1,0 [1,0 |1 1,2 [0 (11 [0 (11 (1,05 (1,0 [1,0 |1
0,2 14 13 (12 [12 [0 [1,0 [0 [1,0 [1,05 1.4 1,8 [12 |12 [1,0 [1,0 |1,1 |1,0 | 1,05
0,3 1,7 115 (13 [14 [13 [12 (12 (12 1,0 [1,7 15 13 |14 [13 [12 |12 |12 [1,1
0,4 24 |21 |18 1,6 [14 [13 |14 [13 |12 [23 |2 [1,75 |16 |14 [13 |13 [12 |1,15
0,5 34 129 (25 |2 1,8 1,5 [1,7 |15 13 [32 (28 [24 |19 [1,7 [1,45 [1.6 |15 |13
0,6 46 138 131 |24 (21 1.8 |2 |18 11,5 [42[35 1285 [22 12 |17 |19 |17 |14
0,7 6 |47 [37 129 |26 |21 (23 12 1,7 |51 |4 [32 |25 |23 1,85 [2.1 [1.8 [15
0,8 74 158 [47 134 129 [24 (26 [23 19 |58 |45 [36 |28 |24 195 [22 2 |16
0,9 o [71 [56 143 [3,6 |3 3 [26 121 |62 149 [39 [34 [28 23 [24 [21 [17
1 10 |73 57 [5 [41 (35 [35 |3 |25 |63 |5 |4 35 (29 |24 |26 |22 |19




CLI

3HayeHusi CBETOBOM XapaKTePUCTUKH (ponapei g,

Tabnuua 5.27

Tun Konu- 3HaueHus CBETOBOM XapaKTESPUCTHKHU (DoHApEH
dhonapeit YeCTBO OtHoOIICHHE JUIMHBI MOMEIICHUS K IMIMPUHE IPOJICTa
poJte- or 1 1o 2 or 2 10 4 \ oouee 4
TOB OTHOIICHHE BBICOTHI MOMEIICHHUSI K IIIMPUHE IIPOJISTA
02-04| 04-0,7 0,7-1 0,2-041| 04-0,7 0,7-1 0,2-04 0,4-0,7 0,7-1
C BeprukanbubM | OaunH 5.8 9.4 16 4.6 6.8 10,5 4.4 6.4 9.1
JIBYCTOPOHHUM JIBa 5,2 7,5 12,8 4 5,1 7.8 3,7 6,4 6,5
OCTEKJICHUEM Tpun 4,3 6,7 11,4 3,8 4,5 6,9 3,4 4 5,6
(nmpsmoyrombHblE, | H 00-
M-o00pa3Hsble) nee
Tabnuua 5.28
3navenus ko3 dunuenra r,
OTHOIIICHHE BBICOTHI ITOMEIIE- 3HaueHus ko duimenTa r,
HUS, IPUHUMAEMON OT YCJIOB- CpenHeB3BelICHHBIA KOYGhGUIIMEHT OTPAXKEHMS IOTOJIKA, CTSH U I10J1a
HOM pav60qel71 MOBEPXHOCTH J0 P = 0,5 P = 0,4 P = 0,3
HIDKHEW TpaHW OCTEKJICHHUS, K
IIMpHHE TPOTETa KosmuecTBo m1poJieToB
1 2 3u0bonee |1 2 3 u Oomnee | 1 2 3 u Ooiee

2 1,7 1,5 |1,15 1,6 1,4 1,1 1,4 1,1 1,05
1 1,5 1,4 |1,15 1,4 1,3 1,1 1,3 1,1 1,05
0,75 1,45 | 1,35 | 1,15 1,35 1,25 1,1 1,25 | 1,1 1,05
0,5 1,4 1,3 | 1,15 1,3 1,2 1,1 1,2 1,1 1,05
0,25 1,35 | 1,25 | 1,15 1,25 1,15 1,1 1,15 | 1,1 1,05




5.3. 3BAIIIUTA OT IIYMA U BUBPAIIUN

5.3.1. UcTOYHMKH IIyMa U BUOpanuu

HcrounnkamMu mymMa M BHOpAIMM HAa MAIIMHOCTPOUTEIBHBIX MPEINPHs-
TUSAX SIBJISIOTCS CTAHOYHOE, Ky3HEUHO-TIPECCOBOE 000OpY0BaHUE, SHEpreTHIe-
CKHE YCTAaHOBKHM, KOMIIPECCOPHBIE M HACOCHbBIE CTAHIIMW, BEHTWISLUOHHBIC
YCTaHOBKH, CTE€HJIOBBIC UCIIBITAHMS BUTATEIEH BHYTPEHHETO CTOpPaHUS WU Jp.
YpoBeHb IiymMa Ha pabo4YMX MeCTax B MPOU3BOJCTBEHHBIX MOMEIICHUIX, BO3-
HUKAIOIINX OT 3TUX UCTOYHUKOB, OOBIYHO 3HAYUTEIHHO MPEBBIIIACT JOMYCTH-
Mble 3HaueHusl. [1oaToMy Tpu MPOEKTUPOBAHUU TTPOU3BOJICTBEHHBIX MTPOIIECCOB
HEOOXO/IMMBIM YCJIOBUEM SIBJISIETCS ONPEACIICHUE OXKUJIAeMbIX YPOBHEH IIyMa
Ha paboYMX MECTax C MOMOIIbI0 aKyCTUYECKOro pacyéra U pa3pabOTKU Ha €ro
OCHOBE CPEJCTB U METOAOB 3AIIUTHI OT IIyMa.

AKYCTUYECKMH pacy€T sl MPOEKTa IIYMOTIYIIEHUS HOJKEH IMPOU3BO-
IUTHCSI HA CTAJIMA TEXHUYECKOTO MPOEKTA MO KOMIUIEKCY COOPYKEHHI WIIA OT-
JETbHOMY O0BEKTY. AKYCTUYECKHUI pacu€T BKIIFOYAECT:

1) BbIsIBIICHHE MCTOYHMKOB IIIyMa U OMpPEACICHUE MX ITYMOBBIX XapaKTe-
PHUCTUK;

2) BBIOOp TOYEK B MOMEIIEHUIX WM HA TEPPUTOPUSIX, HA KOTOPBIX MPOU3-
BOJIUTCS AKyCTUYECKUM PACUET;

3) ompenenieHre TOMYCTUMBIX YPOBHEUN 3BYKOBOTO AABIEHUS L., 1JIS pac-
YETHBIX TOYEK;

4) BbISIBJICHUE MyTEW pacHpOCTPAHEHUs IIyMa OT UCTOYHUKOB JIO PacdeT-
HBIX TOYEK;

5) ompeneneHue OKUAAEMbIX YPOBHEHN 3BYKOBOTO JIaBJieHUSI LB pacuETHBIX
TOYKaX JI0 OCYIIECTBJICHUS MEPOIPUATHI MO CHUKEHUIO IIIyMa C Y4ETOM CHU-
)KEHHsl YPOBHs 3BYKOBO# MomHocTd AL, Ha IyTH pacrpocTpaHeHus 3ByKa;

6) ompenenieHre TPeOYEeMOro CHIDKCHHUS YPOBHEM 3BYKOBOTO JaBJICHUS
AL;, B pac4éTHBIX TOYKAX;

7) BBIOOp MepompusiTHI, 00€CIeUnBAIOIIUX TpeOyeMoe CHIKEHHE YpPOB-
HEW 3BYKOBOT'O JJABJICHUS B PACUETHBIX TOUKAX;

8) pacder W MPOEKTUPOBAHHUE, BHIOOP TUTA M PA3MEPOB IIYMOTJYIIIAIIUX,
3BYKOMNOTJIOIIAOIIUX ¥ 3BYKOU3OJIHUPYIOMIUX KOHCTPYKUUN (TITyLIUTENEH, IKpa-
HOB, 3BYKOITOTJIOMIAOIINX OOJIMIIOBOK, 3BYKOHU30JUPYIOITUX KOXKYXOB U T.1I.).

[IIlymMOBBIMU XapaKTEPUCTUKAMH HCTOYHUKOB IIIyMa SIBJISIOTCS YPOBHH
3BYKOBOM MOIIHOCTH L,, nb B OKTaBHBIX MOJIOCaX YacTOT W IOKa3aTelu
HaIpPaBJICHHOCTU U3NydyeHusa mymMaG, n1b, KOTopble JOJKHBI OBbITh YKa3aHbl B
TEXHUYECKUX YCIOBUSX, MHCTPYKIMHM SKCIUTyaTallid WJIM TAcIoOpTe COOTBET-
cTByMOIIEro obopynoBanus. [Ipu OTCYTCTBMUM TakuX CBEJICHUM HEOOXOIUMO
M0JIb30BAaThCS CIPABOYHBIMU JTAHHBIMHU TIO IIIYMOBBIM XapaKTEPUCTUKAM IPHU-
MEHSIEMOM MallluHbI Uin €€ aHasora (Tadsm. 5.29).
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5.3.2. HopmupoBanue myma

HopmupyeMbiMu TOKa3zaTensMu LIymMa Ha padOYMX MECTaX B COOTBET-
ctBun ¢ CanlluH 2.2.4.3359-16 «CaHuTapHO-3MUIEMHOJIOTHYECKHE TpeOOBa-
HUA K pusznueckuM (akTopam Ha padounx mectax» [40] sBisroTCs:

a) DKBUBAJICHTHBIA YPOBEHb 3BYKa A 32 pab04yI0 CMEHY,

0) MaKcCUMaJIbHbIE YPOBHU 3BYKa A, U3MEPEHHBIE C BPEMEHHBIMH KOPPEK-
IusIMHu S 1 1,

B) MUKOBBIN YPOBEHB 3BYKa C.

[IpeBblieHre JIFOOOT0 HOPMHUPYEMOTO NapameTpa CUUTAETCS MPEBBIILIE-
Huem [1J1Y.

HopmaTHUBHBIM 3KBUBAJICHTHBIM YPOBHEM 3BYKa Ha pa0O4MX MECTax SB-
nsiercsa 80 1bA. DKBUBAJICHTHBIE YPOBHHU 3BYKa Ha pabOuMX MECTax C y4eTOM
HANPSDKEHHOCTH M TSDKECTU TPYJOBOrO Mpolecca MpeAcTaBieHbl B Tad. 5.29.
B cnyuae npeBsiiiieHust ypoBHs lityma Ha pabouem mecte Boiie 80 n1bA, pado-
TOJATENb JOJKEH MPOBECTH OLICHKY PUCKA 3J0POBBIO0 pabOTAIOLIUX U TOATBEP-
IUTh MPUEMJIEMBIN PUCK 310pOBBIO0 padoTaromux. PaboTel B yCIIOBUSX BO3EH-
CTBUS SKBUBAJICHTHOI'O YPOBHS IiIyMa Bbllie 85 1A He 10myCcKaloTCs.

Tabauya 5.29
JKBHBAJICHTHbIC YPOBHH 3BYKa Ha pa004HUX MecTax JJsl TPYA0BOH JeSITeJJbHOCTH
Pa3HBIX KATErOpHii HANPSI)KEHHOCTH M TSAXKeCTH, IBA

[IpenenbHO TONMyCTUMBIE SKBUBAJICHTHBIE YPOBHU 3BYKa, 1bA

Kareropun Hanps»keHHOCTH TPY- Kareropuu Tssxectu Tpy10BOro mpouecca
JI0BOTO IpoLecca
Jlerkas w cpenusast| Tspkenslid TPyQ Tsoxenslid TPy
buznveckas 1 crenenu 2 cTeneHu
Harpyska
HamnpsikeHHOCTD JIETKOW M Cpen-
P peAt 80 75 75

HEH CTENEHU
Hanpspokennsiil Tpyn 1 crenenn 70 65 65
HanpspkeHHBIM TpyZ 2 CTENeHH 60 - -
HanpspkeHHsli Tpy 3 cTeneHu 50 - -

Ilpumeuanue. KonmnuecTBEHHYIO OLIEHKY TSKECTU U HAIMPSHXKEHHOCTU TPYAOBOTO MpoIecca
M0 YCIOBUSIM TpyJa CeAyeT MPOBOJAUTH B COOTBETCTBUHU C JIEUCTBYIOIIUM JTOKYMEHTOM IO
TUTMEHUYECKOM olleHKe (akTopoB paboueil cpebl U TPYI0BOTO Mpolecca.
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SLI

LIlymMoBbIe XapaKTepUCTHKH 3J1eKTPOCBAPOYHOI0 000py/10BAHUA

Tabnuua 5.30

O6opyno- Mapka, | YpoBHU 3ByKOBOM MOIIHOCTH, 1b HAa CpEeTHEr€OMETPHUUECKUX YaCTOTaX OKTABHBIX MOJIOC, | DKB. IIyM,
BaHUe MOJIEIIE I nbA
63 125 250 500 1000 2000 4000 8000
YcraHoBku YAI-301 99 92 86 83 80 78 76 74 89
it pyusou | YI-501 99 92 86 83 80 78 76 74 89
CBapKu B ap-
TOHE
YcraHoBka miist YII'- 90 95 96 97 89 87 85 81 94
nyrooit cmap- | 301-YY
KU
[TomyaBTOMaT A-123- 85 86 86 87 87 86 85 86 92
CBApOYHBIN OM
[TonmyaBromarsr | I1III-5-1 68 71 70 79 76 82 84 82 91
I JTyTOBOWM
CBAapKHU
Aptomat g | A-825M 65 63 68 70 73 78 80 81 88
ANeKTpocBapku | AS547-Y 78 80 80 81 80 79 79 75 89




5.3.3. AkycTHUYecKHuil pacuer

Axyctnyeckuil pacuer BbinmonHsercs cornacHo CII 52.13330.2011 «3a-
IIMATA OT IIyMa» JJIsi BOCBMHM OKTaBHBIX MOJIOC yacToT: 63, 125, 250, 500, 1000,
2000, 4000 u 8000 I'u. /151 BBITOTHEHUS AKyCTHUYECKOTO PACy€Ta COCTABISAETCSA
IUIaH NTOMEIIEHUS U CXeMa PacloIOKEHHsI HICTOYHHUKOB I1yma (puc. 5.1).

r3

r

Vs

/ Ve
PT
rs

Puc. 5.1. Cxema pacnosioxkeHusi pac4eTHON TOYKH U MICTOYHHUKOB IIyMa:
PT — pacuerHas Touka; 1-6 — ICTOYHUKH IIyMa; 7'|-Fs — paccTosiHus oT PT
JI0 ICTOYHUKOB IIyMa, M

YpOBHU 3BYKOBOI'O JIaBJIEHHS B OKTABHBIX MOJIOCAX YACTOT OMPEAEISIOT-
cs o hopmyiie:
109 wiy,d; 4 .
L =10l mo——At =3 109w
g =1 er_z kB 21—1 ’
rael,,; — OKTaBHBIM YPOBE€Hb 3BYKOBOW MONIIHOCTH i-I'O0 MCTOYHHMKA IIymMa, 1b
(ompenensercs: MacmopToM 3aBOJIa-U3TOTOBUTENS M KaTajlOroM IITYMOBBIX Xa-

PaKTEpUCTUK MAIWH, ¥; — KOA(DPUIIUEHT, YIUTHIBAIONUN BIUSHUE OIMKHETO
T

nons. y; = 1 npu > 2, rae lyax — MAKCUMaITbHBIN Ta0apuTHBINA pa3Mep Uc-

lmax
TOYHUKa Iyma, M; ®; — dakrop HampaBieHHoCTH. @ = 1 i1 UCTOYHUKOB

IyMa ¢ paBHOMEPHBIM M3JIydyeHHEM; (2 - MPOCTPAHCTBEHHBIA YIOJ WU3Iy4YCHUS
(Q2=2m, Korja UCTOYHUK IIyMa Ha Noiy, 2=m, KOrJa UCTOYHHUK IlIyMa pacroJia-
raeTcs B yTiy); 7; — PACCTOSIHUE OT aKyCTUYECKOTO LIEHTpAa UCTOYHHUKA IIyMa J0
pacyeTHOM TOYKH, M; k — KOIDDUIMEHT, YIUTHIBAIOMNN HapymeHue auddys-
HOCTH 3BYKOBOTO MOJIsI B momenieHuu. [I[puHumaercss B 3aBUCUMOCTH OT CpeX-
HEro Ko3(pQUIMeHTa MOTIOWEHUS Op. [Ipy 0,=0,2 k= 1,25; m — yncno ucrou-
HUKOB IIyMa, OJMKAWUIIUX K pPAcYeTHOM TOYKE MPU 7<= Srpin, TAE Fmin —
paccTosiHue 10 OJIKalIlero KCTOYHUKA ITyMa; B — akycThuecKas OCTOsSTHHAS

2
MOMeIIeHusI, M, B = , TIe A— SKBUBAJICHTHAs IUIONIIAJb 3BYKOIOTJIOIIE-

1-ag
2 .
Hust, M, A =Y, a;S;, tne o; — Ko3pHUIHEHT MOTTIOMICHHUS i-il TOBEPXHO-
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. A .
cTy; S; — IUIOIAAb i-i IOBEPXHOCTH; Olgp= 5 - CpenHuid KO3 PULIEHT 3BYKO-
orp

NOTJIOWEHUS; Sorp — CYMMapHas IUIOLIAAb OTPaKJArOIUX IOBEPXHOCTEH IIO-
2
MENIeHUs, M~; 1 - 00IIIee KOJIMYECTBO UCTOYHUKOB IIIyMa.
Ecnu ucToyHMKM 1iymMa MMEIOT OJIMHAKOBYIO 3ByKOBYIO MOITHOCTb, TO

10lg X7, 109 wi = L, + 10lg(n).

TpeOyemoe cHMKEHUE IITyMa OMPEACIIIETCS MO BHIPAKEHUIO
Ly =L— Ly

5.3.4. HopmupoBanue BuOpauuu

Bubpauus npeacrasisier coO0i MexaHUYECKHUE KoJieOaHusl TBEPJOTo Tela
BOKpyr noJioxkeHus: paBHoBecus. ['OCT 12.1.012-2004 «Bubpamumonnas 6e3-
onacHocTh. O0mue TpedoBanus» [40].

Kak mpaBusio, mpuunHOW BO30YKJEHUS BUOpAIMH SIBISIOTCS BO3HUKAIO-
e npu paboTe MAIIMH M arperaToB HEYPaBHOBEIICHHBIC CUJIOBBIC BO3JECH-
CTBUSA:

® HEypaBHOBEIIECHHBIE BO3BPATHO-TIOCTYMATEIbHBIC IBUXKEHUS 3JIEMEHTOB

ManiiH (nepdoparopsl, 0OTOOHHBIE MOJIOTKH);
® HCYpPAaBHOBEILICHHBIC BPAIIAOIIUECS MACChl MaIlIUH, KOTJla €CTh HECOBIIa-
JIEHUE IIEHTPa MACChl Te€Jla U OCH BpaiieHus (IUM(oBaIbHbIC MAIIUHBI,
Ipenn);
e yjaapsl aetaien (cBacOOMHbIE MAIMHBI, TepdopaTopsI).
Ilo cnocoby nepedaqu Ha 4eJIOBEKA PA3JIMYAIOT:

1) oOmiyro BuOpaiutio, nepeaaBaeMyr0 Ha TEJIO Yepe3 OMOPHBIE MOBEPXHO-
CTH: JUTSl CTOSIIIIETO - Yepe3 CTYIHU HOT, IJIs CUJIAIIETO - Yepe3 SATOAMIIBI, IS
JIeKAIIEeTo YeJI0OBeKa - Yepe3 CIIMHY U TOJIOBY;

2) MOKaNbHYI0 BHOPAIMIO, IEPEAAIONIYIOCS Yepe3 PYyKH, CTYITHU HOT CHUS-
IIEro YeJIOBeKa W Ha MPEeIieybs, KOHTAKTUPYIOIIUE ¢ BUOPUPYIOIIUMU pado-
YUMU TTOBEPXHOCTSIMH.

Ilo ucmoyruxy 603HUKHOBEHUs BUOpAIIUNA PA3JIMYAOT:

1) nokanpHy0 BHOpalUIO, MEPEIalONIyIOCs YEIOBEKY OT PyYHOr0 MEXaHU-
3UPOBAHHOTO WHCTPYMEHTa (C NBUTATENISIMH), OPTaHOB PYYHOTO YIPABJICHUS
MalIuHaMU U 000pyI0BaHUEM;

2) nokajabHYyI0 BHOpALMIO, MEPEAAONIYIOCs YeIOBEKY OT PyYHOIO0 HEMeXa-
HU3UPOBAHHOTO MHCTPYMEHTA (HaNpUMeEp, PUXTOBOUYHBIX MOJIOTKOB), TIPHUCIIO-
cobJieHuit u 00pabaThIBa€MbIX JICTaNICH;

3) obwyro eubpayuro 1 xamezopuu - TPAHCIIOPTHYIO BUOpAIMIO, BO3JACH-
CTBYIOILIYIO Ha YeJOBEKa Ha pabouMx MecTaxX MOJBMKHOTO COCTaBa KEJIE3HO-
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JOPOKHOTO TPAHCIIOPTA, WICHOB SKUIAXKEH BO3IYIIHBIX CYJ0B, CAMOXOJHBIX U
NPUIETHBIX MAIlIUH, TPAHCIIOPTHBIX CPEACTB NP ABUKEHUU 110 MECTHOCTH, ar-
podoHaM U 1oporam (B TOM YHCIIE MPH UX CTPOUTEIIbCTRE);

4) obwyro subpayuio 2 kame2opuu - TPAHCTIOPTHO-TEXHOJOTUUECKYIO BHUO-
paIiio, BO3JECHCTBYIONIYIO Ha YeJIOBEKa Ha pabodymx MecTax MallliH, MepeMe-
MIAONTUXCS TI0 CHEIUaIbHO TOATOTOBICHHBIM MTOBEPXHOCTSIM TTPOU3BOACTBEH-
HBIX IOMEIIEHUH, TPOMBIIIICHHBIX TIJIOMIA0K, TOPHBIX BRIPAOOTOK;

5) obwyro eubpayuro 3 kamezopuu - TEXHOJOTHYECKYIO BUOpaIHIO, BO3-
JCHUCTBYIOIIYIO Ha YelloBeKa Ha pabouMX MEeCTax CTAIlMOHAPHBIX MAIUH WU
NepeNaonlyocss Ha padoure MecTa, He MMEIOIIMe MCTOYHMKOB BHOpanuu. K
MCTOYHHUKAM TEXHOJOTHYECKOM BUOpPAIIMHM OTHOCST: CTAaHKU METAIJIO- U Jiepe-
BOOOpabaThIBaromue, Ky3HEUHO-IIPECCOBOE OOOpyAOBaHWE, CTallMOHAPHBIC
ANEKTPUIECCKHE U DHEPTETUUECKIE YCTAHOBKHU U APYTroe 000pyI0BaHHUE.

OO0muryro BUOpaIyio KaTeropuu 3 no mecmy oelicmaeust oapa3ieNsaioT Ha
CJICTYIOIIIE THUIIBI:

a) Ha TMOCTOSHHBIX pa0OYMX MeCTax IPOU3BOACTBEHHBIX IMOMEIICHUN
MPEANPUATHM;

0) Ha pabo4ynx MecTax Ha CKJIaJaX, B CTOJIOBBIX, OBITOBBIX, JCKYPHBIX H
JIPYTUX TMPOU3BOJCTBEHHBIX IOMEIIEHUHN, T/I€ HET MAIlUH, TeHEePUPYIOIINX
BHUOpAIHIO;

B) Ha pabouYnx MecTax B IMOMEMICHUSAX 3aBOJIOYMPABIICHUS, KOHCTPYK-
TOPCKUX Oropo, JabopaTopuid, Y4eOHBIX IMYHKTOB, BBIYMCIIMTEIIBHBIX IIEHTPOB,
3IPABITYHKTOB, KOHTOPCKHX ITOMEIICHUAX, pabounX KOMHATaX M JAPYTHX IIO-
MEIIEHUAX JJIs pAOOTHUKOB YMCTBEHHOTO TPYy/a.

['urnennyeckass OIGHKAa BHWOpAIMW, BO3JCHCTBYIOIIEH Ha YEIIOBEKa,
JOJKHA MPOU3BOJUTHCS METOJOM HHTETPATBHON OIEHKU MO SKBUBAJICHTHOMY
KOPPEKTUPOBAHHOMY YPOBHIO BHOPOYCKOPEHHS C Y4E€TOM BPEMEHHU BUOpAIU-
OHHOTO BoO3jcHcTBUA. [IpefenpbHO TOMYyCTHMBIC BEIWYUHBI 3KBHBAJICHTHOTO
KOPPEKTUPOBAHHOTO BHOPOYCKOPEHUS 3a pab0Yyr0 CMEHY MPOU3BOACTBEHHOMN
BUOpanuu npuseieHsl B Tadi. 5.31 [40].

Taobnuua 5.31
IIpenesbHO J0MyCTHMBIC 3HAYCHHUS U YPOBHH NPOU3BOACTBEHHOH BUOpaunu

HopmatuBHbIE 5KBUBAJICHT-
Bun Bubpa- | Kareropus | Hampasnenue HpIC KOPPEKTHPOBATHAIC
. Koppexnus 3HAYEHUS U YPOBHU
10701 BUOpanuu JNEeNCTBUS
BUOPOYCKOPEHUS
M/c’ nb
1 2 3 4 5 6
JloxanpHas Xn,Yn, Zn Wh 2,0 126
1 Zo Wk 0,56 115
Obmas Xo, Yo, Wwd 0,40 112
2 Z0 Wk 0,28 109
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Oxonuanue maon.5.31

1 2 3 4 5 6
Xo, Yo, Wwd 0,2 106
3a Zo Wk 0,1 100
Xo, Yo, Wd 0,071 97
Xo, Yo Wwd 0,0099 80
36 Zo Wk 0,04 92
Xo, Yo Wwd 0,028 89
3B Zo Wk 0,014 83

[Ipu cokpamieHHoM padodeM jHe (MeHee 40 u B Henento) IT1Y npumens-
ercst 0e3 u3MeHeHus. PaboTa B yClIOBUSX BO3JEMCTBUS JIOKAIIBHOW BHOpaLUU C
TEeKYIIMMU CPETHEKBAIPATHUYHBIMUA YPOBHSIMU, MPEBHIIIAIONIUMUA CAHUTAPHBIC
HOpMBI OoJiee ueM Ha 12 1b (B 4 pasza) mo MHTETrpaIbHON OIICHKE, HE JOMYyCKa-
ercs. PaboTa B yCIIOBUSX BO3JICUCTBUS OOIICH BUOpAIMU C TEKYIITUMH CPETHE-
KBaJPAaTUYHBIMU YPOBHSMH, MPEBHIIIAIONIUMA HACTOSIIINE CAHUTAPHBIC HOPMBbI
Oosiee ueM Ha 24 1b (B 8 pa3) Mo UHTETPATILHOU OLIEHKE, HE JIOIYyCKAaEeTC .

5.3.5. Meponpusitus 1o 60ps0de ¢ uryMmomM 1 BUOpanueu

Memoowt 3augumel om uwiyma

B cootBeTcTBUuM ¢ 'OCT 12.1.029-80, I'OCT 12.1.003-833ammura oT 1ryma
TOJDKHA JOCTUTAThCA Pa3pabOTKOM ITymM00e30MacHOM TEXHUKH, MMPUMEHEHHUEM
METOJIOB U CPEJICTB KOJUICKTUBHOW M MHIWBUIYaJTbHOM 3aIUTHI.

CpelicTBa KOJUIEKTUBHOM 3alIUTHI MO0 OTHOIICHUIO K UCTOYHUKY BO30YXK-
JIEHUS IIyMa TOJPa3ACNsIOTCd Ha CPEACTBA, CHIKAIOIIME IIYM B HUCTOYHUKE
€ro BO3HMKHOBEHMSI M CPEJCTBA, CHUKAIOIIME IIyM Ha MYTH €ro pacrpocTpa-
HEHHUS OT UCTOYHHUKA 10 3aIIAIIaEMOr0 0OOBEKTA.

OCHOBHBIM CTIOCOOOM CHIDKCHHMS IIIyMa SIBISETCS CHIDKCHHE ITyMa B HC-
TOYHHMKE BO3HUKHOBEHUs. CHM)KEHHE IlIyMa B UCTOYHUKE BO3ZHUKHOBEHHUS J0-
CTUTaeTCsl MyTEM KOHCTPYKTUBHBIX M3MEHCHHH, MPUMEHEHHUEM TEXHOJIOTUYE-
CKHX MPOIIECCOB U 000PY0BAHUSI, HE CO3/IAIOIINX YPE3MEPHOIO IIyMa, a TAKKe
COOJIFOZICHMEM YCJIOBUHM SKCIUTyaTaluu o0opynoBaHusi. Bce MeponpusiTust mo
3alIUTe OT LIyMa MO MyTH €ro PaclpOCTPAHEHUS OAPA3ACISAIOTCA Ha!

1) opraHn3alMoOHHO-TEXHUYECKHUE,

2)apXUTEKTyPHO-TIJIAHUPOBOYHBIE,

3)aKycTUYecKHe.

OpeanuzayuonHo-mexHudeckKue MEpONPUITHS 3aKITF0YAIOTCS B:
1) mpuMEeHEHNN MAJIOIITYMHBIX TEXHOJIOTHYECKUX TIPOIIECCOB H 000Dy TIOBAHUS,
2) COBEPIIIEHCTBOBAHUY TEXHOJIOTUHM PEMOHTA U 00CITyKUBAHUS MAIIIH;
3) KCMOJB30BAaHUM PAIIMOHAIBHBIX PEKUMOB TPY/Aa U OT/IbIXA;
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4) cokpallleHUH BPEMEHHU HaXOXKJICHHS TepCOoHaja B 30HAX C MOBBIIICHHBIM
YPOBHEM IITyMa.
ApxumexmypHo-nianupo8ouHbvle MeEPONPUSMUSL BKIIIOUAION
1)co3nanre nryMOH30JUPYIOMINX 30H;
2)palMoHaIbHOE Pa3MEIICHUE TEXHOJIOTMYECKOr0, HEPreTuuecKkoro 000-
pPYZIOBaHMS U pabOYUX MECT;
3) pallioHaIBLHOE pa3MEIICHUE TOMEIIICHUH.
AKxycmuueckue memoovl 3auumsl Om wyma no nymu e20 pacnpocmpate-
HUs BKIIFOYAIOT 3BYKOM3OJISAINIO M 3BYyKomoriomeHne. OCHOBHBIM d(PheKTHB-
HBIM CIIOCOOOM CHHKEHHUSI ITyMa MO MyTH PaCIpPOCTPAHCHHS SIBISETCS 3BYKO-
n3oisiiusi. C  MOMOIIBIO 3BYKOM3OJSIIMM CHMbKaloT mym Ha 30-40 nb.
38yKkouzonayus NOCTUTAETCS CO3/IaHUEM T€PMETUYHOM Iperpaasl Ha MyTH pac-
MPOCTPAHEHUsI BO3AYIIHOIO IIymMa B BUJIE€ CTEH, 3BYKOU3OJHMPYIOIIUX KaOWH,
KO>XYXOB U SKPAaHOB.
38ykonoznoweHue WM Tak Ha3bIBaeMas aKycmuueckas oopabomra mnoMe-
IICHUH MO3BOJISIET CHU3UTH IIIyM Bcero Juib Ha 5-10 nbA. 3BykomornoiieHue
OCYIIECTBIISIETCS, KaK IMPABWIO, JIETKUMH MaTepualaMHi, UMEIOIMMHU B CBOECH
CTPYKTYp€ MOpPbI WK oTBepcTHsi. CHUKEHHUE IIIyMa IIPXU ATOM OCHOBAHO Ha Iie-
pEeX0Jie PHEPTUH 3BYKOBBIX KOJICOAHWM YaCTHUIl BO3AyXa B TEIUIOTY, BCICACTBHE
MOTEPH HA TPEHUE B 3BYKOMOIIOMIAIOIIEM MATEPHUAIIE: YIBTPATOHKOE BOJIOKHO,
KallpOHOBOE BOJIOKHO, MHUHEpAJIbHAsg BaTa, MOPHUCTHIA BUHWIXJIOPHUI, IEHO-
IJIaCT, JPEBECHOBOJIOKHHUCTHIE U MUHEPAIOBATHBIE IUIATHI. 3BYKOIOIJIOIIAO-
1IM€ CBOKMCTBA MOPUCTOTO MaTE€praIa 3aBUCAT OT TOJIIMHBI CJIO, YACTOTHI 3BY-
Ka, HAJIW4YHsS BO3AYIIHOTO MPOMEXYTKA MEXY CIOEM M CTCHKOM, Ha KOTOPOH
OH ycTtaHoBJeH. TommuHa 061HumoBok coctarisgeT 20-200 MM 1 MaKCUMAaJTbHBIN
KO3 (HUIIMEHT TOTJIOMICHUS Ha CPEIHUX M BBICOKHMX YaCTOTaX JIOCTUTaeT 3Ha-
yenuit a=0,6-0,9. lllyMm cTaHOBUTCS 00JIee TIIYXUM U MEHEE pPa3IpakaroIuM.

Unousuoyanvhvie cpeocmasa 3aujumaol

Yacto HE SIKOHOMHUYHO, @ UHOT/IA U HEBO3MOYKHO YMEHBIIIUTH IIIYM JI0 J10-
MYCTUMBIX BEJIMYUH KOJIJIEKTUBHBIMU METOJIaMu. B kauecTBe MHIUBUYaTbHBIX
CPEIICTB 3aIIUTHI UCTIOIB3YIOTCS Oepyuiu, 3aKphIBAIOININE YITHYIO PAKOBUHY, C
MMOMOIIBIO MSITKHX TAMIIOHOB M3 YJBTPATOHKOTO BOJIOKHA WJIA W3 TBEPBIX 3Ja-
CTUYHO-PE3WHOBBIX WIIM TapaMHOBBIX BKJIAABIIICH, BHITTOTHECHHBIX B (opMe
KOHyca (CHuWXarwT myM Ha 7-15 nb). Illpomusowymnvle nayuwHuxu mpeacTaB-
JSI0T co00M yaiu, o popme Om3kue K nosrycepe, U3 Jerkux MeTaljIOB WIH
MJ1ACTMACC, HAIMOJHEHHBIE BOJOKHUCTBHIMU WA MOPUCTHIMU 3BYKOIOIJIOTUTE-
JSIMU, yJIepKUBAaeMbIe C TIOMOIIBI0 OTOJIOBbA. JJisT yI0OHOTO M TIOTHOTO TPH-
JIETaHMs K OKOJIOYIIHOW 00JacTH OHU CHAOXKAIOTCS YIIOTHSIONMMMH BallMKaMu
M3 CUHTETMYECKUX TOHKMX MaTepuaioB (CHXaroT myM Ha 15-25 nb). Ilpomu-
BOULYMHbBLE ULIEeMbL - CaMble TpoMo3aikue U joporocrosie CU3. OHu ncnomnb-
3YIOTCSl MPU BBICOKMX YPOBHSIX IIYMOB. PacmoJIOKEHHBIM IO Kpawo IuieMa
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VIUIOTHSIFOIIUI BajJuK 00ECIeYUBAET IJIOTHOE MPUJIETaHUE €r0 K TOJ0BE (CHU-
xaroT myM Ha 20-40 nb).

OpxHoM U3 BaXKHBIX MEP B MEIULMHCKON NMPOPUIAKTUKE OT BPEIHOTO BIIH-
SHUSI ITyMa SIBJISIIOTCS TIPEABAPUTENbHBIE U MEPUOJUUYECKHUE MeAO0CMOTphl. OHU
npoBogATCs B cooTBeTcTBUU C [Ipukazom Munsnpasconpassurus Poccumn ot
12.04.2011 Ne302H.

Ha mymHbIE pOW3BOACTBA MPUHUMAIOTCS JIMIA HE MOJIOXKE 18 jeT u He
uMerole 3a00JIeBaHUN OPraHoOB CliyXxa (CTOMKOE CHMKEHHE CllyXa, OTOCKIIe-
po3, HapylieH!ue (PyHKIMHU BECTHOYJISIPHOTO ammapara), CTpaaloline TunepTo-
HUYECKOM O0JIC3HBIO U JIP.

[Ipu Bo3nericTBuu myma B rpanuniax 80 - 85 nbA paboronarento He0O-
XOJIMMO MHHUMHU3HUPOBATH BO3MOXHBIE HETAaTHUBHBIE MOCJEICTBUS MyTEM BbI-
MIOJTHEHUS CJICTYIOIINX MEPOTIPUSITUI:

a) moaoop padbouero o0OpPy/IOBaHUS, OOJIAJAONMIETO MEHBIIMMU IIIYMO-
BBIMHU XapaKTEPUCTUKAMH;

0) nadopMupoBaHue U 00ydeHrue pabOTAIOIIETO TAKUM PEXUMaM pabOThI
c obopyioBaHHEM, KOTOpoe oOecreunBacT MUHUMAIIbHBIE YPOBHU T€HEpHUpYe-
MOTO ITyMa;

B) MCMOJB30BaHUE BCEX HEOOXOAMMBIX TEXHUUECKUX CPEACTB (3alUTHBIE
AKpaHbI, KOKYXH, 3BYKOIIOTJIONIAIONINE TOKPHITHS, H3OJISIIIUS, aMOPTU3AIH );

I') OTpaHUYEHUE TPOIOJKUTEIILHOCTH M MHTEHCUBHOCTH BO3JICUCTBUS JI0
YPOBHEN IIPUEMIIEMOT'0 PUCKA;

1) TIPOBEJICHUE MPOU3BOJACTBEHHOTO KOHTPOJISI BUOPOAKYCTHYECKUX (Pak-
TOPOB;

€) OrpaHruYeHHue JOCTyma B paboyre 30HbI ¢ ypoBHeM Iryma Oonee 80 1bA
paboTarOINX, HE CBS3aHHBIX C OCHOBHBIM TEXHOJOTHYECKUM IMTPOIIECCOM;

) 00s3aTeIbHOE MPEIOCTaBICHNE PAOOTAIOIINM CPEICTB MHAUBUTYATb-
HOW 3alUTHI OpraHa ciyxa.

B mpeaBapuTeNnbHBIX M MEPUOJAMYSCKUX MEIOCMOTpPAx MPUHUMAIOT yda-
CTHE Bpayu: OTOJAPUHIOJIOT, HEBPOMATOJIOT, TEPANEBT, C 00sS3aTEIbHBIM MPO-
BEJICHUEM ayJMOMETPUU U aHAITM30M KPOBHU HA FEMOIIOOUH U JIEUKOIIUTO3.

Memoowl u cpedcmea 3awumol om YIbmMpaszeyKa

OcCHOBHOM MEpOH 3aluThl OT YJIbTPa3ByKa SIBISETCS YMEHBIICHUE €ro
WHTEHCUBHOCTH B ICTOYHUKE €T0 BOSHUKHOBCHHSI.

DTO OCYIIECTBIACTCS PA3TMYHBIMUA KOHCTPYKIIMOHHBIMA MEPOTPHUSATHSIMHE
(TOYHOCTb M3TOTOBJICHUSI JIeTalIel, CMa3Ka) U TIEPEBOJIOM reHeparopa Ha OoJjee
BBICOKHE 9aCTOTHI, JUIT KOTOPBIX JOIYCTUMBIEC YPOBHH BBIIIIE.

KomnnekTuBHBIC MEPHI 3alTUTHI TPUMEHSFOTCS JIJIS 3aIIUThI OT YIIbTPa3BY-
Ka 110 IMyTU €Tr0 PacipoCTpaHEHUS.

JI71s1 32U THL OT 8030YUWIHO20 YIbMPA38YKAd, KaK U TIPU 1IyMe, IPUMEHSIOT
3BYKOM3OJISIUIO U 3BYKOIIOTJIONIEHUE, HO TOJHKO B Y3KOM YacTOTHOM JHaria-
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30HE. 3BYKOHM3OJSILIUS 00ECIIeYnBAETCS TEPMETUYHBIMU KOKYXaMH U3 JIMCTOBOMN
CTaJIM WY aJTIOMUHUS, TOJIIUHON 1-2 MM WM U3 CTEKJIOTEKCTOINTA, T€THUHAKCA
TOIIMHOMN Oosiee 5 MM. BHyTpeHHHE CTEHKH KOXyXa MOKPBIBAIOTCS CIIOEM T10-
PUCTOM pE3UHBI, IPU 3TOM CYMMAapHBIM YPOBEHb MOTJOMICHUS YIBTPa3BYKOBO-
ro M3Jy4eHHs] KOXKyXoM cHuxkaercs Ha 25-30 nb. HeoOxoaumo ycTpoicTBO
AKpPAHOB, TAKXe, KaK U MpHU IIyMe, c-00pa3HOM U n-00pa3HON (POpMBI MEXKIY
paboTaromuM 000pyI0BaHUEM U TIEpcOHaAIOM. Yaille BCero 3KpaHbl U3rOTaBIU-
BAIOT U3 MPO3pAaYHBIX MATEPHAIIOB, B YaCTHOCTHU, U3 oprcTekia. CyniecTBEHHO
CHUXKAeT MHTEHCUBHOCTH YJbTPa3ByKa pa3MeEIlCHHE YJIbTPAa3BYKOBBIX YCTaHO-
BOK B 3BYKOM3OJIUPYIONINX KAOMHAX WU B CTICIIMAIBHBIX TTOMEIICHUSX.

[Ipu kommaxmHom NEWCTBUM YIbTpa3ByKa 3allluTa 0OECIEUMBAETCS CPE-
CTBaMHU BUOPOU3OJIAIMH, BUOPOTIOTIIONICHHS (TO €CTh Pa3IMUYHbIMU TUIIAMHU aMOp-
THU3AaTOPOB, MOKPHITUM, PE3UHOBBIMU TIEPUATKAMU U PE3UHOBBIMU KOBPUKAMHU ).

JI1s1 UCKIIFOYEHHUsI KOHTaKTa padOoTalolUX ¢ UCTOYHHUKAMH YJIbTpa3ByKa
MIPUMEHSIETCA JTUCTAHIIMOHHOE YIIpaBJieHHE O00OpYyI0BaHUEM, aBTOOJOKUPOBKA
(aBTOMaTH4ECKOE OTKJIIOYEHUE 000PYI0BaHUSI IIPH 3arpy3Ke-BhITPY3Ke JeTanei
B CJIy4ae OYMCTKHM WJIM HAHECEHUS MOKPBITHS), CIICUATbHBIE MPUCTIOCOOICHMUS
IUTsL yepkaHus neranei. s 3amuTel pyK OT BO3MOXKHOTO HEOJIarompusiTHOTO
BO3JECHCTBHUSI KOHTAKTHOTO YJIbTPAa3ByKa MPHUMEHSIOT JBE Mapbl NEpPUYATOK: pe-
3UHOBBIC - HAPY)KHBIE U XJIOMYaTOOyMakKHbIC - BHYTPEHHHUE.

VY bTpa3ByKOBBIE CTAHKU JIsl CBAPKH, PE3KU U MAKWKHU, COJICPKAIIUE YIIb-
Tpa3BYKOBBIE IMPeoOpa3oBaTeil € KOHUEHTpaTOpaMH, O0s3aTEIbHO OJIKHBI
MMETh IKpaHbl U3 JOCTATOYHO TOJICTOrO OPrCTEKINA, WIM JPYroro mMarepuana,
00€eCTeunBarOIIEr0 CHUKEHUE YPOBHEH YyIBTPA3BYKOBOTO JABJICHHS 10 JOIY-
ctuMoro. Eciv mo npou3BOJCTBEHHBIM MPUYMHAM HEBO3MOXHO CHHU3UTh HWH-
TEHCUBHOCTb YJbTPa3ByKa J10 JOMYCTUMBIX 3HAYEHHN NPUMEHSIIOT CpPEICTBa
HHAUBUAYaTbHOM 3amuThl (CU3).

B xauectBe CU3 oT BpegHOro BO3ACHCTBUS YJbTpa3ByKa, pacrpocTpa-
HSIOIIEroCsl B BO3AYIIHOW Cpejie MPUMEHSIOT YIIHbIC BKJIABIIIN U MPOTUBO-
IITyMHBIE HAYITHUKH, paCCUMTaHHbIE HA 00JIe€ BHICOKUE YaCTOTHI.

Pexxum Tpyna u oTnbixa npu paboTe ¢ yIbTPa3ByKOBBIM 000pPYI0OBAHUEM
cienyromuii: pabora 50% pabouero BpeMeHH M uepe3 Kaxasie 1,5 daca mepe-
pbIB 15 MuH.

Kowmmiekc ¢usnorepaneBTHUECKUX MPOIEAYp BKIIOYACT B CeOsl Maccax,
yibTpaduoseToBoe o0ayueHrne, B 0COOEHHOCTH IJis pyK. 30Ha ¢ apameTpamu
yJIbTPa3ByKa, MPEBBIMIAIOITUMU MPEACIbHO-I0MYCTUMbIE 0003HAYAETCS 3HAKOM
«OctopoxHo. [Ipoune onacHOCTH.

Memoowt 3augumul om sudpayuu

YMeHbIIIeHUE BPETHOTO BIUSIHUS BUOPAITUU JOCTUTAETCS 3a CUET:
1) ymeHsbIeHUs: BUOpAIIMU B UCTOYHUKE €€ 00pa30BaHUs;
2) yMEHbIIEHHE BUOpAIMU T10 MTyTH €€ PACIPOCTPAHCHHUS;
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3) mpuUMeHEHUs OpPraHU3alMOHHO-TEXHUYECKUX MEPOTIPUSITHH;
4) neueOHO-TTPOPUITAKTUICCKUX MEPOTIPUITHH;
5) ucnonb3oBanus CU3.

Ymenvuwenue eubpayuu 6 ucmounuxe ee 0o6paz08anusi JOCTUTaeTC KOH-
CTPYKTHUBHBIMHU U TEXHOJOTHUECKUMHU CIIOCOOAMH ITyTEM:

- BBIOOpa pAalMOHAIBHBIX CXEM M pa004YuX LUKJIOB BUOpPUPYIOIIETO 000-
PYJIOBaHMS 1 BUOPOMHCTPYMEHTA,;

- TIOBBIIIEHUS TOYHOCTH U3TOTOBJICHUS JIETaJCH M YMEHBIIICHUS JOITYCKOB
Ha UX COOpKY;

- IPUMEHEHUSI KOHCTPYKIIMOHHBIX MaTE€pPUAIOB C OOJIbIIUM BHYTPEHHUM
TpEHUEM;

- YpaBHOBEILIMBAHUS OTIIETBHBIX 3JIEMEHTOB MalllMH, OCOOEHHO Bpaliaro-
ITUXCS;

- 3aMEHBI yJIapHBIX MPOIECCOB Ha Oe3yAapHEIE;

- MPUMEHEHUS KPUBOJIMHEHHBIX HOXKEH U MHCTPYMEHTA,

- IPUMEHEHUS] METOJIOB OTCTPOUKH OT PE30HAHCHBIX SIBICHUM.

Opeanu3ayuoHHO-mexHuyecKue Meponpusimus 6Ki04am:

- MPOBEJICHUE TEPUOIUYECKUX IKCILTyaTallMOHHBIX MPOBEPOK BUOPHUPY-
IOIIIET0 00OPYAOBaHUS M UHCTPYMEHTA B CPOKH, YCTAHOBJICHHBIE HOPMATHUBHO-
TEXHUYECKON JOKYMEHTallMel, HO He pexe OJHOTO pa3a B roj - A oOuiei
BUOpAIMK U HE PEKe ABYX pa3 B TO - IS JTOKATbHOW BUOpAILINH,

- CBOEBPEMEHHBIN IJIAHOBBIA PEMOHT BUOPOMAIINH ¢ 00S3aTEIIbHBIM T10-
CJIIEPEMOHTHBIM KOHTPOJIEM UX BUOPAITMOHHBIX XapaKTEPUCTHK,

- KOHTPOJIb 32 COOII0O/IEHNEM TPABUII U YCIOBUHN SKCIUTyaTallui MaIlliH B
COOTBETCTBUU C MX Ha3HAUCHUEM,

- IPUHATHE MEP, UCKIIOYAIOIINX KOHTAKT pabOTAIOMIUX C BUOPHUPYIOIIH-
MU TIOBEPXHOCTSIMH 3a TIpeaesiaMu pabodyero mMecrta MmyTeM yCTaHOBKU OJIOKH-
POBKH, CUTHAIM3AIUH, OTPXKIACHUS U T.1I.

YMeHblleHHe BUOpALIMK 1O HYMU ee pacnpocmpanerus TOCTUTAeTCs 3a
CUET subpouzonayuu U suodponocioujerus. ONpenensoneit sapisieTcs BUOpo-
U30ISIUS.  Bubpousonsayus OCyleCTBISETCS 3a CUET MPUMEHEHHUs PE3UHOBBIX,
MPOOKOBBIX M MPYXKHHHBIX aMOPTU3ATOPOB, a TAKXKE 32 CYET MPUMEHEHUS THO-
KHX BCTABOK, OTJIETISIONIUX BUOpOarperatr oT MPUCOCIUHEHHBIX TPYOOIPOBOIOB
U IPYTUX METAJUTMUECKUX JeTaliel, U MPUMEHECHHS YIPYTUX MPOKIAI0K, pa3/ie-
JSIOMIMX BHOPHUPYIOIIKME Y3JIbl MAlllMHBI. BubponoznoweHue 3akioydaeTcs B
YMEHBIIICHUN BUOpAIIMU 3a CYET MPEBPAIECHUS YHEPTUH MEXaHUUYECKUX KOoJie-
OaHmii BHOpHpYIOLIEH CHCTEMBl B TEIJIOBYIO SHEprur. Bubpomoriomienue
OCYIIECTBIIICTCS ITyTEM HAHECEHUSI BUOPOIIOTIIONIAIOIINX MaTepUaIoB Ha TOTO-
BbIC MAaIIMHBI, MEXaHU3MbI, TPAHCTIOPTHBIC CpenacTBa. OTIEIbHBIC IJIEMEHTHI
WJIM MEXaHWYECKHUE YCTPOMCTBA IETMKOM MOTYT OBITh M3TOTOBIICHBI U3 BUOPO-
MOTJIONIAFOIINX MAaTePUATIOB U KOHCTPYKITUH.
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Cpedcmea uHOusUOYaIbHOU 3auumsl om UOpayuu
1-s1 rpynina — cpeAcTBa, 3alUIIalonye OT JIOKAIbHOW BUOpaIuu:

-IIJIS1 PYK: U30JUPYIOIINE PYKaBUIIbI, IEPUYATKU, BKIABIIIHN, MPOKIIAIKY;

-JIJ7Is1 HOT - cTieliaibHasi 00yBb HA MUKPOIIOpPE, CIICIIMAIbHbIE TOMETKH U

HAKOJICHHUKH;
-JJIS Tela oriepaTopa — UCMOIb3YIOTCSl CIICMAIbHBIE MOsICa, HATPYIHUKHU
Y BUOPO3aIIUTHBIE KOCTIOMBI.

CHIXeHUEe BPEIHOTO JCHCTBHUS HM3KOYACTOTHOM BHOpAIMM JTOCTUTAETCA
NPUMEHEHUEM PE3WHOBBIX WIIM IUIACTMACCOBBIX MOKPBHITHM, WM MPYXKUH Ha
y4acTKax KOHTAKTa PyK ¢ THEBMAaTUYECKUMHU UHCTPYMEHTAMHU.

2-51 TpyIIIa - CPEJCTBA, 3alTUIIAIOIINE YEIOBEKa OT 00IIei BUOpaIliu:
- aMOPTHU3UPYIOIIUE TUIOIIAIKY;
- TIOJIPECCOPEHHBIE CUICHUS;
- crieniaibHas 00yBb C BUOPO3aIUTHOM MOJI0IIBOM.
Kommieke JieueOHO-MpOohUIaKTUYECKUX MEPONPUSATUM MO Mpeayrnpe-
KICHUIO BUOPAIIMOHHOM MAaTOJIOTUY BKJIIOYAET:
1) nmpenBapuTenbHbIE MEIULIMHCKUE OCMOTPBI,
2) NepuoOIUYECKUE MEIUIIUHCKUE OCMOTPBHI,
3) xoMmIuiekc PuU3noTEepaneBTUYECKUX MPOIEAYD,
4) KOMIUJIEKC THMHACTUYECKUX YIPAKHEHUN,
5) nucnancepusanuio padbourx BUOPOOMACHBIX IPOU3BOJICTB,
6) BUTaMHHONPO(UIAKTHKY,
7) TICUXOJOTHYECKYIO Pa3rpy3Ky.
[Ipu npeaBapuTeIbHBIX M/0 PACHIMPEHO KOJIMYECTBO MPOTHUBOIIOKA3AHUH,
MIPU KOTOPBIX HEJb3s AOMYyCKaTh pado4nX Ha paboTy C BUOPOMEXaHU3MaMHU.
IIpoTuBoMnIOKa3aHwus:

BO3pacT MoJioxke 18 ser;

3a00JI€BaHUsl CEPJICUHO-COCYUCTON CHUCTEMBI (T.€. CTEHOKapiaus, T'd-
NEPTOHMUS);

3a00J1€BaHUs JKEJIYJJOYHO-KUIIIEYHOTO TpakTa (si3BeHHasi 00JIE3Hb JIBE-
HAJIATUTIEPCTHOM KUILIKH, I3BEHHBIC KOJIUTHI);

XPOHUYECKHE 3a00JIEBaHUS OTIOPHO-ABUTATEIILHOTO aIapara;

BCE 3JIOKAaUE€CTBEHHBIC 3200JICBAHMUS;

3a00J1€BaHUsI OPTaHOB CIyXa,

OJIM30PYKOCThH BHICOKOU CTETICHHU.

[leproauuHbie METUIIMHCKUE OCMOTPBI TPOBOJISTCS 0053aTEIHbHO — OJIUH
pa3 B roj. [Ipu npeaBapuTeNbHBIX U MEPUOAUIECKUX M/O YUACTBYIOT OCHOBHBIC
Bpauu (HEBPOIATOJIOT, OTOJIAPUHTOJIOT, TEPAIEBT, XUPYPT U OPTaTLMOJIOT).

Jlns pabounx 00si3aTeIeH KOMIUIEKC JIeueOHO-MPO(UIAKTHIECKUX MEPO-
MPUATHI, BKIIOYAKOMUX (PU3MOTEPANEBTUUECKUE MPOUEAYPbl, BUTAMUHHYIO
MpOPUIAKTUKY, TCUXOJOTUUECKYIO pPa3rpy3Ky, KOMIUIEKC THMHACTHYECKHUX
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yIpaXHEHUH, IPOBEIECHNE MUHUMYM JIBYX KypCOB B TOJ yJIbTpadHu0JIETOBOTO
obnydyenus (peBpaab-MapT, OKTIAOPH-HOSOPH).

KOHTpOJ’ILHhIC BOIIPOCHI

1. OcHOBHBIC UCTOYHUKH IITyMa W BHOpAIIMK HA MAITHHOCTPOUTEIBHBIX IPE/I-
NPUATHSIX.

Kak ycTaHaBiIuBarOTCS JIOMYCTUMbIE YPOBHHU IlIyMa Ha pa00o4yux Mecrax?
JlonmycTuMble ypOBHU 3BYyKa Ha pabOUYMX MeCTax.

[Topsiiok U 11€JIM aKyCTUYECKOTO pacyeTa.

OCHOBHBIC MCTOYHUKH W TPUYHMHBI BO3HUKHOBEHHS BHOpAIIMM B MAaIMHO-
CTPOCHHUH.

Kakue Buapl BUOpalyii CyIIeCTBYIOT B 3aBUCHMOCTH OT UCTOYHHKA BO3HMK-
HOBEHHSA?

7. Kakumu nmapaMeTpaMu HOpMUPYETCsl BUOpaLus?

8. HazoBuTe OCHOBHBIE METOIbI 3aITUTHI OT IIyMa.
9. Ilepeuncnure MHAUBUAYAIbHBIE CPEICTBA 3AIIUTHI OT LITyMa.

10. Kak ocymiecTBisieTcs 3aliuTa OT «BO3yIITHOT0» YIbTpa3ByKa?

11. Kak ocymiecTBisieTcs 3aliuTa OT «KKOHTAKTHOTO» YJIbTpa3ByKa?

12. Yrto Takoe BUOPOM3OJIALIMS, M KaK OHA OCYIIECTBIISCTCS?

13. Yrto Takoe BUOPOMOTIIONICHNE, 1 KaK OHO OCYIIECTBIISACTCS?

14. CU3 ot Bubparumu.

SNk

F’\

5.4. 3AIIIUTA OT JIEKTPOMATHUTHBIX U3JTYUEHUI
OIITUYECKOI'O TUAITA30OHA

Ooru, BbI3BaHHBIE CBAPOYHOM IYTrOM, MPEACTABISIOT OMACHOCTh, OCO-
O€HHO 1J1s TJ1a3. SIPKOCTh CBETOBBIX JIy4el CBapOUYHOW AYTH 3HAUYUTEIHHO Mpe-
BBIIIAET HOPMY, JOMYCTUMYIO JIJIsl YeJI0BEeUeCKOoro ria3a. CBapoyHas 3JIEKTpu-
yeckasi Jayra SBIISIETCS MOIIHBIM HMCTOYHUKOM BHUIUMOIO W HEBUIUMOIO
u3iny4yeHusl. BuauMble CBETOBBIE JIydyd AYTd NPU KPATKOBPEMEHHOM BO3JEH-
CTBUHU BBI3BIBAIOT BPEMEHHOE OCJIEIUICHUE W BOCIAJIICHUE CIM3UCTON 000JI0UKH
1J1a3, a Ipu JUIUTEILHOM BO3ICHCTBUU OCJIA0JISIOT 3pEHUE.

Hanpumep, aproHojyroBas cBapka TUTaHOBOro ciuiaBa. CymMapHBIN
ypoBeHb 00IydeHHOCTH Ha paccrosuuu 0,2 M cocTtapisier 550 Br/M’, Ha pac-
crossauu 0,5 m —130 B1/M%. OcHOBHBIE COCTABJISIIOIIME U3JTYUYCHUS:

e uH(ppakpacHoe uznyueHue — 62%;
e BUIMMBIN cBET — 14%;
e yibsTpaduosieToBoe uznyueHue — 24%.

Yaempaguonemosvie nyuu, ABISIFONTUECS OJHONW M3 COCTABIISIONICH CBe-
TOBOTO TOTOKA JIyT'H, JaXe MPU KPATKOBPEMEHHOM JICCTBUM B TE€UCHHUE HE-
CKOJIBKMX CEKYH]I BBI3BIBAIOT 3a00JIEBaHUE TJIa3, HA3BIBAEMOE JJIEKTPOO(TaTh-
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muei. 3aboeBaHne COMPOBOKAAETCS OCTPOM 00JIbIO, PE3bI0 B I1a3ax, CIe30Te-
YEeHUEM, cria3MamMu BeK. [Ipu 3HaUnTEIbHOM MOpPaKEHUH TJ1a3 CBETOBBIM IOTO-
KOM CBAapOYHOM Iy MOXHO Ja)K€ OCJENHYTh. [IpOoOIDKUTENbHOE BO3AECH-
CTBHE CBETOBOI'O IMOTOKA AYTM Ha KOXY BBI3BIBAET €€ 0xoru. Kpome sToro
HCKPBI, pacCEUBAIOIIMECs BO BpEeMs CBApPOUYHBIX pabOT, CIOCOOHBI BHI3BATH
okoru. [1oaToMy Bce y4aCTHUKH CBapOYHOIO IMpolecca JOJIKHBI MOJIb30BATHCS
3aIUTHBIMU MIPUCIIOCOOTICHUSIMU.

Ungppaxpacnoe uznyuenue (UK) Bo3HMKAET Be3/e, Ilie TEMIIepaTypa Bbl-
me abcomtotHOoro Hyns. IlomaBnsromiee OOJBIIMHCTBO MPOU3BOACTBEHHBIX
POILIECCOB COMPOBOXKIAETCS BBIACIECHUEM TEIJIa, TPUYEM TEIUIO BBIACISIETCS
KaK TMPOM3BOJICTBEHHBIM O00OpyJOBaHUEM, TaKk M Marepuanamu. Haxonsch
BOJIM3U paCIIaBJIEHHBIX WJIM HarpeThbIX MaTepHalilOB, HATPETHIX MOBEPXHOCTEH
000pyA0BaHUsl, MJIAMEHH, YEJIOBEK MojiBepraercs AeicTeuto MK-u3nydeHusl.

B pesynbTare MOMIONICHHUS W3Ty4arolel SHEPriuy MOBBIIIAETCS HE TOJIBKO
TeMIIepaTypa Teja YeJIoBeKa, HO U KOHCTPYKLUHI IIPOU3BOJICTBEHHBIX IOMEILEHWUH,
000pyTIOBaHUS ¥ HaXOJISIIUXCSL B OOpaIllEHUN MaTepUaioB U HHCTPYMEHTOB, B pe-
3yJIbTATE YEro PE3KO MOBBIIAETCA TEMIIEpATypa BO3AyXa BHYTPHU MOMEIIECHUS, YTO
yXyIIaeT mapaMeTpbl MUKPOKJIMMAaTa pabOuyuX MECT MPOU3BOACTBEHHBIX MOME-
nieHnid. B opranmsme yenoBeka Takke MOTYT MPOUCXOIUTh U (DYHKIIMOHAIBLHBIC
M3MEHEHUSI.

NK-uznydyenue — 3To 001aCTh 3JIEKTPOMArHUTHBIX BOJIH C JIJIMHOW BOJIHBI
ot 0,76 mo 540 mkm. [lelictBue MK-n3nydeHuss Ha OpraHu3M YeJIOBEKA 3aBUCUT
OT JJIMHBI BOJIHBI, KOTOpasi oOyciaBiWBaeT TriyOuHYy mNpoHUKHOBeHMs. MK-
W3ITyYCHUS TIOIPA3ICIISAIOTCS Ha TPU 00JIaCTH:

e A -760 - 1500 HM— KOPOTKOBOJIHOBAS,
e B-1500 - 3000 HM — cpenHEBOTHOBAS,
e C - 0onee 3000 HM — IITMHHOBOJIHOBASI.

[Iponukaromiasi ciocooHocth UK-u3nydenns: 3aBUCUT OT JUTMHBI BOJHBI.
HanGonpiryto mpOHHKAIOINIYI0 CIIOCOOHOCTh MMEET KOpoTKoBoJHOBOoe WK-
nznyuenue (0,76-1,5 Mkm), KOTOpoe CIOCOOHO MPOHUKATH B TKAHU YEJIOBEUE-
CKOT'O TeJia Ha TIyOMHY HECKOJIbKO CAHTUMETPOB U OKAa3bIBaTh HEMOCPEICTBEH-
HOE BO3/ICHCTBUE HA KU3HEHHO BaXKHbIEC OpraHbl (MO3T, cep/ilie, NeYeHb U T.1.).
NK-nyun IiIMHHOBOJHOBOTO JAMana3oHa 3aJepPKUBAIOTCS B IMOBEPXHOCTHBIX
cnosix koxu. OcHOBHas peakuusi opranuzma Ha MK-u3iaydeHue — rnoBbIllICHHE
TeMIepaTypbl y4acTKOB Tela.

Bo3sneiictBys Ha Mmo3r, UK-n3imy4yeHne BhI3BIBAET «COJIHEUHBIN yIap», de-
JIOBEK MPHU 3TOM OILYUIAET T'OJOBHYIO 00JIb, TOJIOBOKPYKEHUE, MOTEMHEHHE B
rjia3ax, norepro cozHanus. OCOOEHHO OnacHO BO3AEICTBUE Ha IJ1a3a.

NK-uznydyenue BiusieT Ha (PYyHKIIMOHAIHHOE COCTOSHHME YEJIOBEKa, €ro
LEHTPAIbHYIO HEPBHYIO CUCTEMY, CEPJCYHO-COCYAUCTYIO CUCTEMY, YUaIllaeTCsl
JIbIXaHUE, TIOBBIIIACTCSA TEMIIEpaTypa Teja, YCUINBAETCS MOTOOTAEICHHUE.
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[ToTeHnumanbHas OMacCHOCTh OOMYUYEHHUS OLEHUBAETCS MO BEJIUYUHE IUIOT-
HOCTHU HOTOKa dHepruu u cocrasmster 350 Br/m* mo TOCT 12.4.124-83. CHu-
*eHue nHTeHcuBHOCTU UK-m3nmydennst HICTOYHMKA TOCTUTAeTCsl BLIOOPOM TeX-
HOJIOTMYECKOTO  000pYy/IOBaHMs, 3aMEHOM yCTapeBIIero 00O0pYyIOBaHMS,

palMoOHAIbHOM KOMIIOHOBKOM 000pY1OBaHUS.
Taobnuua 5.32
JomycTumasi miioTHOCTh MOoTOKa SHeprun UK m3inydenusi Ha paboyem mMecTe

OBIACTE Jlivna Bonubl, | [omyctumas IIOTHOCTD Tpveuats
HM NOTOKa SHEepruu, BT/™m

A 760 - 1500 100 [Ipu o6nyyenuu Ooiee
50% moBepXHOCTH Tena

B 500 - 3000 120 [Tpu obnyuenun 25-50%
MOBEPXHOCTH Teja

C 3000 - 4500 150 [Tpu o6ayyenun He Gosee
25% moBepxXHOCTH Tea

Ji| 4500 - 10000 120 IIpu o6myuenun He Oo0-
nee 25% moOBEpXHOCTH
Teda ¢ o00s3aTeNbHBIM
npumenennem CU3

K cpencrBam MHAMBUAYAIBHOW 3aIIUTHI OTHOCSTCA: JJIS 3alIUTHI TEJa —
CHEIOICKIa U3 CYKHa U Ope3eHTa; /ISl 3allHUThl I71a3 — CBETOPMIBTPEI, TpUMe-
HAE€Mble B OuYkax, ImuTkax [42, 43, 44, 45].YnprpaduosieToBoe H3IyUCHHE
(Y®UN) umeer auanazon BoiH oT 390 no 1 um. Ilo cnocoOy renepupoBanus
Y®U oTHOCUTCS K TENJIOBBIM HCTOYHUKAM, & IO XapaKTepy BO3ACHCTBUA - K
BO3/JIEMCTBUIO MOHU3UPYIOLIETO U3iydyeHus. [{nana3zon YO usiyuyeHus AT Ha
TpHU 00JACTH, UMEIOIINE PA3TUIHYI0 OMOJIOTHYECKYI0 aKTUBHOCTH (Tabm. 5.33).

[To nevictBuro Ha opranu3M Y® uznydenus: OJIM3KO K MPOHUKAIONIIEH pa-
JUAIMH, HO JTaeT U TerioBoi 3¢ dext. YD u3inyueHne BhI3bIBACT pacICIICHUE
MOJIEKYJI, UTO BBI3BIBAET TMOENh KJIETOK. YD H3IyueHrne U3MEHSIET COCTaB BO3-
ayxa: 00pa3yroTcsi 030H, OKCUbI a30Ta, MIOHU3UPYETCS BO3IYX.

JlonycTuMasi BETM4YMHA IIOTHOCTU MOTOKA 3HEPTUM cOCTaBiseT 1is Y D
m3nyuenus [40]:

A - JUITMHHOBOJIHOBOE - 10 BT/M;
B - cpenneBoHOBOE - 0,05B1/Mm%;
C - gmuaHoBoJHOBOE - 0,001 Br/™m°.

OCHOBHBIE MEPONPUSATHS, HANIPABICHHBIE HA CHUKEHUE OMACHOCTH BO3-
nevicteud UK u YO nznydenuit:

1) cHM>KEeHHE MHTEHCUBHOCTU U3JTYYEHUS! UCTOUYHUKA,;

2) ynanenue pado4ux MECT OT UCTOUHHUKA,;

3) 3amMTHOE SKPAHUPOBAHKE UCTOYHUKA WIIK PaOOUYEro MecTa;
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4) orpanuTeNbHbIE YCTPOMCTBA (C €CTECTBEHHBIM WM NPUHYIUTEIHLHBIM
OXJIAXKICHUEM );

5) ucnonbp30BaHUEe CPEICTB MHIWBUAYATbHON 3aIIUTHI (CHEIOeKIa, OUKH
CO CBETO(MIIBTPAMU U IITUTKH);

6) n1e4eOHO-TPOPUIAKTUYECKHE MEPONPUATHS (PALMOHAIBHBIA  PEXUM
Tpy/Zla U OT/AbIXA).

Tabnuua 5.33
Jeiicteue Y ®-u3jyyeHH Ha OPraHU3M YeJI0BeKa
O6macTb JlmrHA BOJIHBI, MKM [Ipumeuanus
A 0,400 - 0,315 Cnaboe OHMOJIOTHYECKOE IEHCTBIE

Oxka3plBa€T CWJIBHOE BO3JCHCTBHE HA
B 0,315-0,280 KOXYy (3arap), oOnagaeT MNPOTUBOPAXHT-
HBIM AeWcTBUEM. BrI3piBaeT 3a00sieBaHUS
KOXH (IE€pMaTUTHI, YK3EMbI), U3MECHEHHUSI B
KPOBOOOpAIIEHNH, HEPBHOM CHCTEME U JIp.

OO6nanaer OaKTEPUITUIHBIM JCHCTBUEM.
C 0,280 - 0,200 Oka3zbIBaeT pa3pylIuTEIbHOE IECUCTBUE HA
KJIETKY, MPUBOIAUT K PAKOBBIM 3a00JeBa-
HUSAM

CTeHbl ¥ IUPMBI B [I€XaX OKPAIIUBAIOT B CBETJIBIE TOHA (CEPBIN, KENTHIH,
roJiy0oit), MpUMeEHsI s IIMHKOBBIC M TUTAHOBBIC Oemuia s nororieHus Y OU.

[Ipu snexkTpocBapOUHBIX PabOTax OCHOBHBIM TaKHUM MPHUCTOCOOTICHHUEM
ABIISIETCS 3AUUMHASL MACKA, CMOTPOBOE OTBEPCTHE KOTOPOM OCHAIIEHO CBETO-
GuIABTPOM, 3aJEPKUBAIOIIUM HH(PpPaKpacHblE U YIbTPAPHUOJIETOBBIE JTy4d U
CHIDKAIOIIUM SIPKOCTh CBETOBOI'O TOTOKA JIyru. ['a30CBApIUKU TMOJB3YHOTCS
3aQUUMHBIMU 0YKAMU, CHAKAIOIIUMU SIPKOCTh cBeTa. BriOOp cBeToBOro (pusib-
Tpa MPOU3BOAST B 3aBUCHMOCTH OT MOIIHOCTH IyTH U CIIOCO0Aa CBapWBaHUS.
CymectByet 13 kimaccoB cBeTohuibTpoB. Kaxxaplii cBapmuk, uMesi 0COOEHHO-
CTH 3pPEHHUs, MOKET BBIOpaTh NJisi ce0si HyX HBIM cBeTOoGuIbTp. s 3anuThl
cBeTOPpUIIbTpa OT OPBI3T METaJJIa CHAPYKU B CMOTPOBOE OTBEPCTHUE BCTABJISCT-
cs1 0ObIYHOE TMpo3payHoe CTeKI0. CBETOOMIBTPHI BEIOMPAIOT B 3aBUCUMOCTHU OT
BEJIMYUHBI CBAPOYHOTO TOKa. [IpeaycMOTpeHbl YeThipe TUMA CTEKJISTHHBIX CBE-
todunsTpoB: I-1 (st TokoB 30-75 A), O-2 (ms ToxkoB 75-200 A), 3-3 (mns
TokoB 200-400 A) u 3-4 (mnsa tokoB 6omee 400 A). Jlnsa moacoOHbIX pabodumx
npeaycMoTpenbl ceeTodminbTpel B-1, B-2 u B-3. Henb3s 3a0b1BaTh, 4TO HU3IY-
YEHUE OT 3JIEKTPOCBAPKHU OIMACHO HE TOJBKO JJISl IJ1a3 CBapIIMKa, HO TAKXKE U
JUTSI TJ1a3 JIOJIeH, HaXOIIUXCS Hemojaneky. Bo m3bexanne HeraTUBHBIX TMO-
CJIEJICTBUM TaKue JIIOJIA JOJDKHBI ObITh CHAOKEHBI CIEIMaTIbHBIMU 3aI[UTHBIMU
oukaMH. J[Jig 3alUTHl OKPYIKAIOIIUX OT BO3JACUCTBUS U3JIyYEHUM TYTH B CTallH-
OHAPHBIX II€XaX YCTAHABIWBAIOT 3aKPBIThIC CBAPOUHBIC KAOWHBI, a MPU CTPOHU-
TEJIbHBIX U MOHTAXHBIX pab0Tax MPUMEHSIOT MEPEHOCHBIC IMUTHI WU ITUPMBI.
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JIJist 3alUTHl OT OXOTOB KOXKHOT'O TOKPOBa MPUMEHSIOT OpPE3eHTOBYIO CIEll-
OJIeKIy Y PYKaBHUIIbI. 3alpelIaeTcs BHIMOIHATh CBAPOUHbIE paOOThI C 3aKaTaH-
HBIMH pyKaBaMHU M PacCTETHYThIM BOpoToM. Crenojaexja u 00yBb CBapIlHUKa
JOJDKHBI 00€cCIieurBaTh ONTHMAJIBHBIM TETUIOOOMEH OopraHu3ma Ipu padborte ¢
(u3nueckuMu Harpy3kamu, 3(pPEeKTUBHO 3aluIIaTh OT OPBI3T PACILIABIEHHOTO
MeTaJljla U OMacHBIX MeTe0(aKTOPOB, UMETh ONTHMAJIbHbIE BECOBBIE XapaKTe-
PUCTHKH, HE CTECHATH CBOOOJY NBI)KEHUMN, OTBEYATh ACTETHMUECKUM TpeOOBa-
HUSIM.

KOHTpOJ’ILHhIC BOIIPOCHI

1. Kakue BHIBI 3JIEKTPOMAarHUTHBIX W3JIy4EHUM ONTHYECKOr0 JUAIla30HA BO3-
HUKAIOT MPU CBapKe?

Uem onmacno UK-n3nydyenne? MeToabl 3alIUTHI.

UeMm onacHo Y @-uznyuenne? MeToAbl 3alIUTHI.

Mepsl 3amuThl OT HHGPAKPACHBIX U3ITYUYEHUN.

Mepbl 3a1UTHI OT YABTPapUOIETOBBIX U3TYUECHHIA.

Nk
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6. CAHUTAPHO-BBITOBOE OBECIIEYEHHUE

CanuTtapHO-ObITOBBIE IOMEIIEHUSI COOPOYHO-CBAPOUHBIX 11€XOB JOJIKHBI
ObITh 00OOpynoBaHbl cormacHo TpeboBanusm CII 44.13330.2011 «Aamunu-
CTpaTUBHbIE W OBITOBBIE 3maHUs». CoaepxkaHue MPOU3BOJCTBEHHBIX U CaHU-
TapHO-OBITOBBIX MOMEIIEHHUI JOJKHO OCYUIECTBIIATHCSA B COOTBETCTBUU C TpE-
OOBaHMSIMM HWHCTPYKIIMM IO CAHUTAPHOMY COJIEPKAHUIO TOMEIICHUM U
000py1I0BaHUS MPOU3BOICTBEHHBIX PEINPUITHMN.

[Ipu cTpouTenpHbIX padoTax MO COOPYKEHUIO MArucCTpalibHbIX TPYyOO-
IPOBOJIOB, JIUHUU AJIEKTPOTIIEpPEaad U MPOUYETO CAaHUTAPHO-OBITOBOE obecreye-
HUE JIOJHDKHO OCYIIECTBIISITECA B COOTBETCTBUU C TUTHEHUYECKUMH TPEOOBaH U-
AMH K YCTPOWCTBY U OOOpPYTOBAHHUIO CAHUTAPHO-OBITOBBIX MOMEIICHUN IS
paboYnX CTPOUTETBHBIX U CTPOUTEIBHO-MOHTAXHBIX OpTaHU3AINH.

[Ipu HapyXHBIX paboTax WK pabOTe B HEOTAIIMBAEMBIX TOMEIIICHUSX B
XOJIOJHBIM TIEPUOJ T0Ja, KOrJa YCTPOWCTBO CIIEHUATbHBIX MOMEIICHUW IS
oborpeBa HeIENeCcO00pa3HO, CIIeNyeT OPraHU30BBIBATH MECTHBIN JIyYHCTHIN
000TrpeB OT ra30BBIX WM DJIEKTPUUECKUX HUCTOUHHKOB MH(GPAKPACHOTO U3TY-
yeHusd. [I[puMeHeHne TyuyncToro OToIieHus ¢ HHQPaKpaCHBIMU Ta30BBIMU U 3-
JydaTeas MU JOMYCKAeTCd MNPEeAyCMaTpUBATh C MOJHBIM yAaJ€HUEM HPOAYK-
TOB TOpeHusi B atMocdepy (Hapyxy). MecTHBIN JIyducThiii 000TpEB ClienyeT
OCYILECTBIISITh B CHELHUAJIbHBIX MECTaX 000rpeBa ¢ pacloIOKEHUEM UCTOYH U-
KOB o0orpeBa Ha pacctossHuu He Oonee 50 M ot pabouux mect. Ecinm mo3Bo-
JISIIOT YCJIOBUSI TEXHOJIOTUHU, TyYUCThII 000rpeB HEOOX0AMMO OPraHU30BbIBAThH
HEIMOCPEICTBEHHO Ha paboUYnX MecTax.

B cocraB caHuTapHO-OBITOBBIX MOMEIIEHUN BXOIAT TapJepoOHbBIC, Y-
IIEBbIE, YMBIBAJIbHBIC, YOOPHBIE, KypUTEIbHbBIC, MECTA JIJIs1 pa3MEIIESHUs] IO Y-
IyIIe, YCTPOWCTB MUTHEBOTO BOJOCHAOKEHHS, MOMEIICHHS Il 00orpeBa
WU OXJIAKJICHHS, 00pabOTKHU, XpaHEHUS W BBIJAYU CIICIOJICK/IbI, CYIIKA BO-
joc ((penoBbie). B cOOTBETCTBUM € 3aJlaHMEM Ha MPOEKTUPOBAHHE MOTYT
MpelyCMaTPUBaTLCS B JIOMOJHEHUE K YKa3aHHBIM JPYTUe CAaHUTAPHO-ObITOBBIC
MOMEIIICHUSI 1 000pyI0BaHUE.

CaHuTapHO-ObITOBBIE TOMEIIECHUS A paOOTaIOIIMX, 3aHATHIX HEMOo-
CPEACTBEHHO Ha MPOU3BOJICTBE, MOJKHBI MPOECKTUPOBATHCS C YUETOM TPYIIII
MIPOM3BOJICTBEHHBIX TIPOIIECCOB COTIIACHO Tab. 6.1.

[Tepeuenp npodeccuii ¢ OTHECEHUEM MX K TPyIMIaM MPOU3BOICTBEHHBIX
IPOLIECCOB YTBEPHKAAETCS MUHHUCTEPCTBAMHU U BEIOMCTBAaMHU IO COTJacoBa-
HUIO ¢ MUHHUCTEPCTBOM TpyJa U COLUAIBHOTO 3amuThl PO u komuteramu
po¢hCOI030B.

B rapnepoOHBIX uuciio oTAeneHUM B mKadax WM KPIOYKOB BEIIAJIOK
IUIsl IOMAIllHEW W CIHEUaJIbHOM OACKIbl CIEAYET MPUHUMATh PaBHBIM CIU-
COYHOW YHCICHHOCTH Pa0OTAIOIMNX, a yJIWYHOW OJEKIBI - YHUCICHHOCTH B

JIBYX CMEXHBIX CMeHax. [Ipum CHUCOYHONW YHCIEHHOCTH padoTarolmMX Ha
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npeanpusaTuu 10 50 den. clieayer nmpeaycMaTpuBaTh o011e rapaepoOHbIe s
BCEX TPYIIT MPOU3BOACTBEHHBIX MPOIECCOB. ['apiepoOHbIe TOMaIIHENH U CIie-
IIAAJIBHOM OJICXK/IBI JJIS1 TPYII MPOU3BOJICTBEHHBIX IpolieccoB 1B, 2B, 21 u 30
JOJKHBI OBITh OTJIECIBHBIMU ISl KOKIOW U3 ITUX Tpymmn. B rapaepoOHBIX MO-
OWJIBHBIX 3/IaHUU TPU CIHUCOYHOU YMCICHHOCTH PadOTaIoIIUX, HE MPEBBIIIA-
romeit 150 dven., gomyckaeTcs BBIACISAThH MECTO JJIsl pa3MeElleHUsl MKadoB
CIIELOICK Al 3-i1 TPYyNIIbl TPOU3BOJICTBEHHBIX MPOIIECCOB, €CJIM UX YHUCIO HE
npessbimaet 25% obuiero yucna mkados. [Ipu rapaepoOHbIX ciaemayer npeny-
CMaTpUBaTh KJIAJOBBIC CIELOACKbI, YOOpHBIC, MOMEIICHUS IS JEKYPHOTO
IEpPCOHAJIa ¢ MECTOM JUIsi YOOPOUHOTO MHBEHTAps, MECTa JJIsi YMCTKH OOYBH,
OpUTHS, CYIITKH BOJIOC (KPOME OTIEIBHBIX TapAePOOHBIX IS YAUIHOU OJCHKIbI).

Tabnuuya 6.1
CaHuTapHO-0ObITOBBIE MOMEIEHUS B 3aBUCHMOCTH OT I'PYNIbI
NMPOU3BOJICTBEHHBIX MPOLIECCOB

I'pynma CanurapHnas xapak- | PacuetHoe uuc- Tun rapne- CnenuanbHbie
MPOU3BOJI- | TEPUCTHUKA MPOU3BO/I- JI0 YeIIOBEK POOHBIX, UUCTIO | OBITOBBIC TIO-
CTBEHHBIX | CTBEHHBIX IPOIECCOB OT/ICJICHUI MEIIEHUS U
MIPOIIECCOB mkada Ha 1 yCTpOHCTBa

Yell.
Ha OJIHY | Ha
TYIIEBYIO | OIMH
CeTKy | KpaH
1 2 3 4 5 6
1. IIporecchl, BRI3BIBAIOIINE 3arPSI3HEHNUE BEMIECTBAMHU 3-T0 U 4-TO KJIACCOB OMACHOCTH:
la TOJIBKO PYK 25 7 OO6mue, onmHO| -
OTJIEJICHUE
16 Tela U CIEIOACHKIbI 15 10 OOmme, naBa| -
OTJIEJICHUS
1B Tejla U CHEUOACKIBI, | S5 20 Pa3nennHrle, XHUMYHUCTKA
yaajisieMoe C TpuMe- M0 OJTHOMY OT- | WJIH CTUpPKa
HEHHUEM CIIeLIMaIbHBIX JIEJICHUIO CHELOCK 1B

MOIOIIIUX CPEJCTB

2. Ilpomuecchl, mpoTeKarolye Mpu N30bITKAaX SBHOM TETUIOTHI UM HEOJIArONPHUSTHBIX Me-
TEOPOJOTUUECKUX YCIOBUSX:

2a Mpu U30BITKAX SIBHOM | 7 20 OOmme, naBa| IlomemeHus

TEIUIOTHI OTJCIICHUS IS OXJaxkze-
HUS

26 Mpu U30BITKAxX SIBHOM | 3 20 To xe To xe
JIYYHUCTOM TEIUIOTHI

2B CBSI3aHHBIE C BO3A€eHU-| 5 20 PaznenbHele, Cymka cneu-
CTBUEM BJIaTH, BBI3BI- M0 OJHOMY OT- | OHECHKIbI
BalIllel HaMOKaHUEC JICTICHUIO
CIICLIOICHK bl
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Oxonyanue mabon. 6.1

1 2 3 4 5 6
2r pu TeMreparype | 5 20 Pa3nenbHble, ITomemenns
Bo3ayxa g0 10° C, 10 OJTHOMY OT- | AJi1 oborpeBa u
BKJIIOYash paboThl Ha JICTICHUIO CYILIKH CIIeII-
OTKPBITOM BO3JIyX€E OZICKTBI

3. [Iporiecchl, BRI3BIBAIOIINE 3arPS3HEHNUE BEIIECTBAMHU 1-2-T0 KJIaCCOB OMACHOCTH, a
TaK)Ke BEIIeCTBaMHU, 00JIaJalOIIMMH CTOMKHAM 3aIlaXxoM:

3a TOJIBKO PYK 7 10 OO6mue, onxHO
OT/ACICHHE
30 TeJla ¥ CHEI0IEXK IbI 3 10 Paznenbnrle, XHUMUYHCTKA,
M0 OJTHOMY OT- | MCKYCCTBEHHAast
JICJICHUIO BEHTHJISAIIHAS
MECT XpaHEHUs
CITEIIOJCKIbI;
JI€30]TOPALTHS

4. Tlpouecchol, TpeOyromre 0COObIX YCIOBUN K COOTIOICHUIO YUCTOTHI WM CTEPUIIBHOCTH
TIPU U3TOTOBJICHUH MPOTYKITHH

Ilpumeuanus
1. [Ipu coyeTaHnn MPU3HAKOB PA3TUYHBIX TPYIT MPOU3BOJACTBEHHBIX MIPOIIECCOB THUII Tap-
NepOoOHBIX, YUCIIO JYIIEBBIX CETOK M KPAaHOB YMBIBAJILHUKOB CJIEIYyeT MpeaycMaTpuBaTh
10 rpymnIe ¢ HanOoJiee BBICOKUMHU TPEOOBAaHUSIMH, a CHEIAIbHbIE OBITOBBIE TTOMEIIECHUS U
YCTPOICTBA - 10 CYMMapHBIM TPEOOBAHUSIM.

2. Ilpm mpoueccax rpynnsl la nymessie U mkadbl, Opu mnpoueccax rpynn 16 u 3a
CKaMbH IIKa(hoB HE MpeayCMaTPUBAIOT.

3. IIpu n1r00BIX TpoIIECcCax, CBA3aHHBIX C BBIACICHUEM MBUTH M BPEIHBIX BEIIECTB, B
rapAepoOHBIX JTOJKHBI OBITh NMPEAYCMOTPEHBI PECHHpPATOPHbIE (HAa CHHCOYHYIO YHCIICH-
HOCTh paboTaIONINX), a TAKKE MOMEIICHUS U YCTPOMCTBA JJIsl OOSCIBITUBAHUS WIH 00€3-
BPEXKMBAHUS CHEIOEXK/IbI (Ha YUCICHHOCTh Pa0OTAIOIINX B CMEHY).

4. B MOOUIIBHBIX 31aHUAX U3 OJOK-KOHTEHHEPOB JOMYCKAETCsl YMEHBIIATh pacyeT-
HOE€ YHCJIO TYHIEBBIX CETOK 10 60%.

5. IIpu paboTax ¢ MHOUIUPYIOIMIMMA ¥ PATNOAKTHBHBIMU MaTepHaaMH, a TaKKe C
BEIIECTBAMH, OINACHBIMM JJIsi 4YeJIOBEKa IpPH BO3ICHCTBUU uepe3 KOXY, CaHHUTapHO-
OBITOBBIE TIOMEIIEHUSI CIIEYyEeT MPOEKTUPOBATh C y4eTOM TpeOOBaHMU BEAOMCTBEHHBIX
HOPMATHUBHBIX JJOKYMEHTOB.

6. B cooTBeTCTBUM C BEIOMCTBEHHBIMI HOPMATUBHBIMH JIOKYMEHTAaMH Pa3perIaeTcs
OTKPBITOE XpaHEHUE O/ICK/Ibl, B TOM YMCJIC Ha BEIalKaX.

g rpynm npou3BOACTBEHHBIX MPOLECCOB | U 2a MPpU YMCICHHOCTH pa-
ootaroutux He 6osiee 20 yen. B CMEHY KJIaJI0BbI€ CIEI0ICK/ bl JOYCKAeTCs HE
pe1yCMaTpUBaTh.

B cnygasx, korjma 4ucTtka i 00€3BpEKMBAHUE CIEIOACHKIBI TOTAKHBI
MPOU3BOIUTHCS TTOCTE KaX0H CMEHBI, BMECTO TapJIepOOHBIX CIEAYET Mpeay-
CMaTpHUBAaTh PA3AaTOYHbBIEC CITEIIOIECHKIbI.
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Uucno nymeBbX, YMbIBAJIBHUKOB M CHEIUABHBIX OBITOBBIX YCTPOUCTB,
IpEeAyCMOTPEHHBIX B Tabia. 6.1, cienyer mpuHUMATh MO YUCIEHHOCTH pado-
TAIOIIMX B CMEHY WJIM YaCTH 3TOH CMEHBI, OTHOBPEMEHHO OKaHYUBAIOUIUX pa-
ooty. [lymeBbie 000pyayrOTCs OTKPBITHIMU aylieBbIMU kaOuHamu. Jlo 20%
IOYUIEBBIX KaOWH CIeQyeT NMpeAycMaTpUBaTh 3aKpbITbIMU. JlyllieBble KaOWHBI
CO CKBO3HBIM IPOXOJOM NpPEAYyCMATPUBAIOTCS MPU MPOU3BOJCTBEHHBIX IPO-
neccax rpymnm 1B, 30, a Takke B Ciy4asX, yCTAHOBJIEHHBIX TPEOOBAHUSIMU Be-
JIOMCTBEHHBIX HOPMATHUBHBIX JOKYMEHTOB.

YO6opHbIE B MHOTOATAXKHBIX OBITOBBIX, aIMUHUCTPATUBHBIX U MPOU3BO -
CTBEHHBIX 3JaHUAX JOJKHBI OBITh HAa KaXKJ0M dTaxe. [Ipu yuciennoctu pado-
TAOIIMX Ha JABYX CMEXHBIX 3Taxkax 30 dyen. winm MeHee yOOpHBIE CIEAyeT
pa3MmeniaTh Ha ATaxe ¢ HauOoJbIIeH YucIeHHOCThI0. [Ipu yncnennoct pado-
TaIOMIMX Ha TpeX ATaxax MeHee 10 yen. JomyckaeTcs mpeayCMaTpuBaTh OJHY
yOOpHYIO Ha Tpu 3Taxka. B yOOpHBIX 0oJiee ueM Ha YeThIpe CAHUTAPHBIX P HU-
Oopa cieayer nmpeaycMaTpuBaTh OJHY KaOUHY IS JIMI] MIOYKUJIOTO BO3pacTa u
nHBaNMUA0B. OO0LIyI0 YOOPHYIO JUJIi MY>KUMH U JKEHIIUH JOMYCKAeTCs Mpeny-
CMaTpUBaTh MIPU YUCICHHOCTH paboTaronux B cMeHy He Oonee 15 uen. Bxoxa B
yOOpHYIO OJIKEH MpeayCcMaTpUBAThCS 4epe3 TaMOyp C YMBIBAIbHUKOM M Ca-
MO3aKPBIBAIOIIEUCS IBEPHIO.

Paccrosinue oT pabouux MecT B MPOU3BOJCTBEHHBIX 3[aHUAX 0 yOOp-
HBIX, KYPUTEIbHBIX, IOMEIIEHUH sl 000rpeBa WU OXJIAXKICHUS, TOJIYAYyIIEH,
YCTPOMCTB MUTHEBOTO BOJOCHAOXKEHHUS TOJHXKHO MMPUHUMAThCA HE Oosiee 75 M,
JUIsl UHBAJIMJIOB C HAapyILIEHHEM padOThl OMOPHO-IBUTATENBLHOTO ammnapara u
ciensix - He Oojyee 60 M, a OT paboYMX MECT Ha TEPPUTOPHUH MPEATPUATHS -
He 6omee 150 m.

st cTUpKU CrenoAeXAbl MPHU MPOU3BOJACTBEHHBIX MNPEANPUATHSIX WU
rpynnbl NPEeAnpUsTAN pa3periaeTcs npeaycMaTpuBaTh payeyHble ¢ OTAETe-
HUSIMU XMMHYECKON YUCTKU. B 000CHOBAaHHBIX Cllydasix JOMYCKAETCS UCIOJIb-
30BaHUE TOPOJCKHUX MPAYEUYHBIX MPU YCIOBUU YCTPONCTBA B HUX CIEIUAJb-
HBIX OTACJCHUM (TEXHOJOTHUYECKUX JIUHUK) JJIsi 0OpabOTKHU CIEIOIeXKIbl.
CocraB ¥ miolaab MOMELIEHUN MpayedyHbIX, XUMUYECKOW YHMCTKH, BOCCTa-
HOBJICHUSI TIPOMIUTKU W OOE3BPEKUBAHUS CIICIOCKIBI JTOJHKHBI yCTaHABIIU-
BaThCSl B TEXHOJOTMYECKON YaCTH MPOEKTA C yYE€TOM CAaHUTAPHBIX TPEOOBAHMIA
ee 00pabotku. st 00e3BpeKMBaHUS CIEIOACK B, 3aTPA3HEHHON HEJIeTYY U-
MU BEUIECTBAMH, JOMYCKAETCs UCIOJIb30BaTh OTAECIBHYIO TEXHOJOTHYECKYIO
JIMHUIO B TIPAYCUHBIX.

[leperopoaku rapaepoOHBIX CHELOAEKIbl, AYIIEBBIX, MPEAIyLIEBbIX,
YMBIBaJIbHbBIX, YOOPHBIX, MOMEUIEHUN ISl CYIIKH, OOECNbUIMBAHUS U 00€3-
BPEXKHUBAHUS CTEIOJEHKbI JOHKHBI OBITh BBIMIOJHEHBI HAa BHICOTY 2 M U3 Ma-
TEpUAJIOB, JOMYCKAIOIINX UX MBIThE rOpsiueid BOJON C TPUMEHEHHEM MOIOIIUX
cpeacTtB. CTEHBI U MEPEropoOaKH YKa3aHHBIX TOMEIIEHUN BBIIIE OTMETKHU 2 M,
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a TaK)Xe MOTOJIKA JOJKHBI MMETh BOJOCTOMKOE ITOKPBITHUC. HpI/I MpavYCYHbIX
CICcaAycCT NMpcaAyCMAaTpruBaTh NOMCIICHHUA OJII pPCMOHTA CIICHOACKABI U3 pACUYCTa

9 M Ha oznHO pabouee Mecto. Yuciio paboyux MECT clenyeT NPUHUMAaTh U3
pacuera ogHO paboyee MECTO MO PeMOHTY OOyBH U JiBa pabOUYUX MecCTa 1o pe-

MOHTY ofexk 16l Ha 1000 gen. cnucOYHON YUCIEHHOCTH.

[Ipu npOU3BOACTBEHHBIX NPEANPHUITUSIX TOMYCKACTCA MPEAYCMATPUBATH
LHEHTPAITU30BAHHBIN CKJIA]T CIIELOICHKbl U CPEACTB MHANUBUIYATLHOMN 3AIUTHI.
Hopwmebl mmomaay nomMemieHuid Ha 1 4den., eAuHUAIYy 000pYyI0BaHUS, pacueTHOE
qucio padoTaromux, 00CIy>)KUBAEMbIX HA €AUHUILY 000PY/IOBaHUS B CAaHUTAP-

HO-OBITOBBIX TOMEIIICHUSX, CIIelyeT IPUHUMATh Mo Tadu. 6.2.

Taonuua 6.2
Hopwmbl nuiomaam nomemenuii Ha 1 yed
HaumenoBanue ITokaszarenn
1 2
Ilnomans moMenmieHuii Ha 1 yes., M
["apnepoOHbIe yIHMYHOW OACKBI, pa3laTOUYHbIC CIEHOASKIb™*, momerre- | 0,1
HUSA JJ1s1 000TpeBa WIHM OXJTKICHUS
KrnanoBbie 11 XpaHeHUs CIICOACKIBI ™ * npu:
OOBIYHOM COCTAaBE CITEI0IEK b 0,04
pacCIIMPEHHOM COCTABE CITEIIOJIEK IbI 0,06
TPOMO3JIKOM CIIEIIOJEHK/IEC 0,08
PecniuparopHbie 0,07
[ToMeleHusl LEHTPAIU30BAaHHOTO CKJIaJa CHELOJASKIbl W CPEICTB HHAUBUAYAIbHOU
3aIIUTHI:
JUTS XpAHEHUS 0,06
BbIJIaYM, BKIIOUYAsi KAOWHBI MPUMEPKHU U TIOJITOHKH 0,02
[Tomemienus nexypHOro nepcoHaia ¢ MecTom ajsi yoopouHoro uHBeHrta- | 0,02
psi, KypUTeIbHBIC TPH YOOPHBIX WIJIM MMOMENICHUSIX JJI OT/IbIXa
MecTa a5t YMCTKU 00yBU, OPUTHS, CYIIIKH BOJIOC 0,01
[Tomerenus nist Cymik, oOecnbUIMBaHUS WM oOe3BpexuBanus crer-| 0,15
OJICKJIbI
[Tomenienust 7151 YUCTKH CTICTIOACIKIbI, BKIIFOUAsi KACKU U CHEI00YBb 0,3
Ilnomaas noMenieHNii Ha eAMHULYY 000PYI0BAHHSA, M
[TpenayieBsie mpyu KaOWHAX AYIIEBBIX OTKPBITHIX M CO CKBO3HBIM MpoxoaoM | 0,7
TamOypsl ipu yOOpHBIX ¢ KaOWHAMU 0,4
Yucso 00caykuBaeMbIX B CMEHY HA eIMHHUILY 000PYA0BaHMS, YeJl.
HamnonpHbie yamm (yHUTa3bl) U TUCCyapbl YOOPHBIX:

B npou3BoACTBEHHBIX 30aHUAX 18/12
B a/IMUHHCTPATUBHBIX 3aHUSIX 45/30
IpH 3aJ1ax COOpaHUiA, COBEIIAHUMN, TapJIepOOHBIX, CTOJIOBBIX 100/60

YMBIBAIBHUKH U DJIEKTPOTIOJIOTEHIIA B TAMOYpaxX YOOPHBIX:
B MPOW3BOJICTBEHHBIX 3TAHUSAX 72/48
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Oxonyanue mabn. 6.2

1 2
B a/IMUHUCTPATUBHBIX 3IAHUSAX 40/27
VYCTpoHCTBO MUTHEBOTO BOAOCHAOKEHMSI B 3aBUCUMOCTH OT TPYMIl HPOU3BOJCTBEHHBIX
IPOIIECCOB:
2a, 20 100
la, 10, 1B, 2B, 2r, 3a, 30, 4 200
[Monyayum 15

* [IpenycmaTpuBaTh OTAEJIbHBIE TOMEILEHUS AJI1 YUCTON U 3arpsI3HEHHOM CIIELIOAEK/IbI.
*% Jlns rpynn Npou3BOACTBEHHBIX MpolieccoB 1B, 2B, 21, 30.

Ilpumeyanus
1. B I xnumatnueckoM paitone u nogpaiionax IIA u IIIA, a Taxxe npu camooOciyXuBa-
HUW IUIOMIa[b TapJAepOOHBIX YIWYHOM OJEKIBI CcjleayeT yBenuuuBath Ha 25%.
2. Ilpu moMmemieHusAx pa3aTOYHBIX, CYIIKH, OOCCIBUIMBAHUS M 00€3BPEKHWBAHUS CIICII-
OJCKIBI CICAYET AOMOJHUTEIBHO MPEeyCMaTPUBATh MECTO JIJISI IEPEOIeBaHUS TUIOIIAIbIO
0,1 Mz/qen., a B rapIepOOHBIX YIUYHON OJEK/IbI M KJIAJOBBIX JUIsI XPAHEHUSI CIICI[OICKIBI -
MecTa JUIsl CAa4d U MOJYYEeHHsS crenoAexanl miomanso 0,03 M°/der. [Ipu pecriuparop-
HbIX Oonee yem Ha 500 uyen. ciienyeT AOMOJHUTEIBLHO IPEIyCMaTpUBaTh MacTEpPCKHE
mromaznsio 0,05 M>/del. st MPOBEPKH ¥ Mepe3apsyIki PHOOPOB HHIANBHAYATBHOM 3aIIi-
ThI OPTaHOB JbIXaHUS.

3. [Inomaas MoMeIeHnd, yKa3aHHbIX B Ta0J1.6.2, nokHA OBITh HE MEeHee 4 Mz, npen-
TYIIEBBIX U TaMOYpPOB - HE MEHEe 2 M.

4.B yucnuTene JaHbl TOKa3aTeNN Il MY)K4YHH, B 3HAMEHATEJIE - JJIS JKEHIIIH.

5.I1pu yucie oOcayKMBaeMbIX MEHEE PACUETHOTO CIEAYET MPUHUMATh OJIHY €IUHUILY
000pyTI0BaHHUS.

[[IupuHy TPOXOAOB, KOPUIOPOB M JPYTHMX TOPU3OHTAIBHBIX YYAaCTKOB
myTel ABaKyalldd CIeIyeT MPUHUMATh U3 pacyeTra, YToObl MJIOTHOCTh MTOTOKOB
SBAKYHPYEMbIX HE HPEBbIIIATA 5 uen. Ha | M°, IPH 3TOM IIMPHUHY MPOXOJA B
MOMEILIEHUH CJEAyeT MPUHUMATh HE MEHee 1 M, KOpujopa WM Iepexoaa B
Ipyroe 3maHue - He MeHee 1,4 M, a Py HAJIWMYKUK B YKcie paboTalomuX NHBA-
JIUJI0B, TIOJIB3YIOIIMXCS KpEeCIaMHU-KOJIsICKamu, - HEe meHee 1,2 u 1,8 M cooTBeT-
cTtBeHHO. [llupuHa 3BakyallMOHHOrO BBIXOJA U3 MOMELICHUN U W3 KOPUAOPOB
Ha JIECTHUYHYIO KJIETKY JOJDKHA OBITh YCTAHOBJIEHA B 3aBUCHMOCTH OT YHCIa
ABAKyHpyEMbIX 4epe3 A3TOT BbixoJ (HO He MeHee 0,8 M) M3 pacuera Ha
1 M mupuHbBI BhIXO/Aa (ABEPHU) C yUETOM TPEOOBAHUM HOPMATHUBHBIX JOKYMEH-
TOB 10 TIOkapHOU Oe3omacHocTH. [lIuprHa TeCTHUYHBIX MapIile JOJKHA ObITh
HE MEHEee IIMPUHBI BBIXOJIa HA JICCTHUYHYIO KJIETKY ¢ HaubOoJjee HaCEJICHHOTO
ATa)ka, HO HE MeHee 1 M, a JJIs JIECTHUI, BEAYIIUX B MOMEIIEHUE C YUCIOM OJI-
HOBPEMEHHO NPEOBIBAIOIINX B HEM JI0 TISITH YEJIOBEK, - He MeHee 0,9 M.

['eomerpuueckue napaMeTpbl, MUHUMAJIbHBIE PACCTOSIHUSI MEXKY OCSIMU
U IIUPUHY OPOXOJ0B MEKIY psiaMHU 000pY/1I0BaHUS B OBITOBBIX MOMEIIEHUSIX
CeAyeT MPUHUMATh 10 TabJ. 6.3.
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Tabnuua 6.3

HanmeHnoBanue | Tloxasarens, M
Pa3mepnl B i1ane
Kaowunsr:
JIYIIEBBIX 3aKPBITHIE 1,8x0,9 (1,8x1,8)
JIYIIEBBIX OTKPBITHIE U CO CKBO3HBIM MPOXOJI0M, MOJTYyIICH 0,9x0,9 (1,2x0,9)
JIMYHOU TMTHUEHBI KESHIIINH 1,8x1,2 (1,8x2,6)
yOOpHBIX 1,2x0,8 (1,8x1,65)
Cxambu B rapaepoOHBIX 0,3x0,8 (0,6x0,8)
YcTpoicTBO MUTHEBOTO BOJIOCHAOKECHUS 0,5x0,7

[lka¢br B rapaepoOHBIX sl YIUYHOM M JOMAaIIHENW OJEXKAbl B 3a-
BHUCUMOCTHU OT KJIMMaTUYECKUX PAHOHOB M CHELHUAIBHOU OHECKIBI U

00yBU*:

IIb, 1IB, IIT", I1IB, IIIB, IV 0,25x0,5
IB, 11, ITA, IIIA 0,33x0,5
IA, Ib, II" u 11 MHBANIUIOB 0,4x0,5

PaSMepr 10 BBICOTE

Pa3nenurenbHble Ieperopoaku:

JI0 BepXa Meperopoku 1,8

OT T10JIa JI0 HU3a EPErOPOaKH 0,2

[xads! s XpaHeHHUs 0K IbI 1,65
Paccrosinne Mexkay OCIMU CAHUTAPHBIX NPHOOPOB

YMBIBaJILHUKHU OJTUHOYHEBIE 0,65

Py4HbI€ 1 HOXKHBIE BAHHBI, TUCCYapPBI 0,7

IIlupuHa NPOX0A0B MEKAY psiAaMu

KaOunbl qymeBbIX 3aKpbIThI€, YMbIBaJbHUKHU TPYMIIIOBBIE 1,2 (1,8)
KaOuHbl qymeBbIX OTKPHIThIE U YOOPHBIX, MUCCYaphl 1,5 (1,8)
YMBIBaJILHUKU OOMHOYHBIE 1,8

Py4Hbie 1 HOXHBIE BaHHBI, KaOWHBI JTUYHOW TUTHEHBI JKCHIIUH U |2

doTapuen

HIkadsl raprepoOHBIX ISl XpaHEHUs OJEXKJbl IPU YUCIEe OTIEee-

HUU B pAAY:

1o 18 1,4/1** (2,4/1,8)
ot 18 10 36 2/1,4** (2,4/1,8)

* Jlnst 0OBIYHOTO COCTaBa CIELOACK bl (Xanatel, (apTyKH, JeTKue KOMOUHE30HBI) Clle-
NyeT nmpeaycMmarpuBaTh mkadsl pazmepamu B miane 0,25x0,5 M, 11s1 pacIipeHHOro co-
ctaBa (OOBIYHBIN COCTaB IUIIOC HATEJNbHOE Oelbe, CPeACTBAa UHAUBUIYAIbHON 3aIIUTHI) -
0,33x0,5 M, aJ11 TPOMO3IKON CHEIOek bl (PaCUIMPEHHBIN COCTaB IUIIOC IMOYIIYOKH,
BaJICHKH, CIICI[MalIbHbIe KOMOMHE30HBI) - 0,4x0,5 M.
** B 3HameHaTese mpUBe/eHa IIMPHUHA MPOXOI0B MEXIY psAaaMu mKapoB 6e3 ckameil.

Ilpumeuanus
1.IlIupuny MpoxoaoB MEXIy CTEHOU U psaamMu 00OpyAOBaHUs clieayeT yMeHbmarh Ha 40%,
NP YKCIIe eUHHIL 000pYA0BaHUs 0oJiee IIEeCTH B ALY - YBeTUUMBaTh Ha 25%.

2. Ilpu TYNUKOBBIX MPOXOAaX MEXKIY IKadaMmH A OJEXKAbl YUCIO OTACICHUN B
psay ciaenyer yMeHblath Ha 35%.

3. B ckoOkax yka3aHbl OKa3aTeNy Uik UHBAUAOB ¢ HapyuieHneMm padotsl O/IA.

196



[Ipu cnucounoi uncieHHocTr padoTtaronmx ot 50 1o 300 HeoOxoaUMO
npeaycMaTpuBaTh MEIUIIMHCKUN TYHKT. Ilnomagpr MEAUIIMHCKOTO ITyHKTa
cleyeT IpUHUMATh: 12 M° - IPH CIHCOYHON dHciIeHHoCTH oT 50 1o 150 pa-
ooraromux, 18 M° - ot 151 1o 300. Ha npeanpuaTusax co CIMCOYHON YMCIICH-
HOCThIO padortarouux Oosiee 300 yen. JOJDKHBI MpeNycMaTpuBaThCs (embi-
HIEPCKUE 3APABIYHKTHI.

[Ipu uyncieHHOCTH paboTaromKX B HAM00JIEE MHOTOYUCIICHHON CMEHE J10
30 wen. cnenyer mpeaycMarpuBaTh KOMHATY NpueMa nuiy. llnomans koMHa-
THI MpHEMa THUIIU CIEAYET ONPEAeNITh U3 pacueTa 1 M’ Ha KaXJI0r0 MOCETUTE-
Ji% ¥ He Menee 1,65 M” Ha WHBAIHA, MOJIB3YIOMIETOCS KPECIOM-KOJSICKOM, HO
ne menee 12 m°. Komuara npyueMa THUIKA J0KHA ObITh 000pY/IOBaHA yMBbI-
BaJIbHUKOM, CTAIlUOHAPHBIM KHUIISTUIBHUKOM, 3JICKTPUUYECKON TUITUTOM, XOJIO-
nunbHUKOM. [Ipu yucnenHoctu pabotaromux A0 10 yen. B CMEHY BMECTO
KOMHAThI TIpMeMa MUlly CIEAYEeT MpeayCcMaTpUBaTh B TapIepOOHOM JOOIH U-
TEJILHOE MECTO TUIOIAIBIO 6 M ¢ YCTAHOBKOU CTOJIa AJ1sl TprUeMa TMHUIIIH.

KonTpoabHbIe BOIPOCHI

1. Uro BXOIUT B COCTaB CaHUTAPHO-OBITOBBIX IIOMEIICHUH COOpPOYHO-
CBAPOYHBIX 1IEXOB?

2. OT Kakux TOKa3aTelied 3aBHUCHUT COCTaB CAaHWTAPHO-OBITOBBIX IMOMEIICHUM
JUIsl pabdOoTArONIMX HEMOCPEICTBEHHO Ha MTPOU3BOACTBE?

3. B 3aBUCHMOCTH OT 4€ro MPOEKTUPYETCSI COCTAB CAaHUTAPHO-OBITOBBIX MOME-
HICHUN?
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7. OBECIIEYEHUE PAJJTMAIIMOHHOM BE3OINACHOCTH

7.1. TPEBOBAHUSA K OPTAHU3ALIMHU U BBIIIOJTHEHHUIO PABOT
C TOPUPOBAHHBIMH BOJb®PAMOBBIMMU 2JIEKTPOJAMUAU

[Topsimok momydeHus TOPUPOBAHHBIX BOJIBGPAMOBBIX 3JEKTPOJIOB U TiE-
pPEBO3Ka UX BCEMU BHaMu TpaHcropTa perinamentupyercs «CII 2.6.1.2612-10
«OCHOBHBIE CaHUTapHBIC TpaBuia OOECHEUCHHS pagUalMOHHON Oe30macHo-
CTW», MpaBuIaMu O€30MaCHOCTU MPU TPAHCHOPTUPOBAHUU PAJTUOAKTUBHBIX
marepuanoB HII-053-04 (ytB. mocraHoBieHuem denepanbHON CIyKObI IO
aToMHOMY Haj3opy oT 4 okTsiopst 2004 1. Ne 5),«OCHOBHBIMU CaHUTAPHBIMU
npaBujIaMu paboOThI C PAIUOAKTUBHBIMU BEIIECTBAMU U APYTUMHU UCTOYHUKAMMU
MOHU3HUPYIOIIETO M3JIyYEHUs» U JEHCTBYIOIMMH MPaBUJIaMH O€30MacCHOU Tie-
PEBO3KH PaIMOAKTUBHBIX BEIIECTB.

Ha npeanpusTusx v B YUYPEKICHUSIX, UCIOIB3YIOIIUX TOPUPOBAHHBIE
BOJIL()PAMOBBIE JIEKTPO/IbI, 3a11aC JIEKTPOJIOB HE JOJKEH MPEBBIIIATh TOJOBOM
NOTPeOHOCTU B HUX. DTOT 3amac CleAyeT XPaHWTh Ha LEHTPAJIbHOM CKJIaJe
OpeAnpUITHS. DIEKTPO/Ibl, HEOOXOAUMBIE JII MECAYHOM pabOThl, U KBapTaJb-
HBII 3amac 3JEKTPOA0B, HE MPEBBIIAIOIINNA 5 KI, pa3pelIaeTcss XpaHUTh B MOJI-
COOHBIX CKJIaJIax II€XOB WJIM YYacCTKOB, HE OTIENSS MX OT OCTaJbHBIX XpaHS-
IIMXCSl MaTepUaoB, 3a HMCKIOUYEHHEM (OTOUYBCTBUTEIBHBIX. K XpaHeHHIO
TOPUPOBAHHBIX BOJH(MPAMOBBIX IJEKTPOJIOB HEMOCPEICTBEHHO Ha pabOUnX Me-
ctax (o 1 kr) ocoOwIX TpeboBaHMl HE MpeabsaBaseTcs (Tabdm. 7.1).

OOHOBpEMEHHOE BBINIOJIHEHHE CBAPOUYHBIX padOT TOPUPOBAHHBIMHU BOJIb-
(pamMOBBIMH 3JIEKTpoJaMu 0oJiee YeM Ha MSATH paboyux MecTax, pacroJIOKeH-
HBIX B OJIHOM U TOM K€ LI€X€, CIEAYET OTHOCUTH K YCIOBHO PaJHallMOHHOOMAC-
HbiM. Onepanuy MO 3aTOYKE TOPUPOBAHHBIX BOJB(PAMOBBIX 3JIEKTPOOB
CJIeAyeT MPOU3BOJUTH HA CHEUUAIBHO BBIACICHHOM 3aTOYHOM CTaHKE, yCTa-
HOBJICHHOM B JIFOOOM OJM3IIekKaIIeM K CBapOYHBIM TMOCTaM IMOMEIIEHUU, OTBE-
YaroneM OOIUM CaHUTAPHBIM U TUTUEHUYECKUM TPEOOBaHUSAM. 3aTOYHOM CTa-
HOK JIOJDKEH OBbIThb O0O0OpYyJOBaH MEXaHMYECKOW BBITSKKOU. [Ibuih moJKHA
coOUpaThcs U MOMELATHCA B COOPHUK TBEPBIX PAAMOAKTUBHBIX OTXOJIOB.

Tabnuua 7.1
CreneHb CBSI3M ¢ PAAUANMOHHBIM (PAKTOPOM PA3JIUYHBIX BUAOB PadOThHI
¢ TOPMPOBAHHBIMH BOJIb()PAMOBBIMH IJIEKTPOIAMHU

No X 6 KonmdecTBo a5ekTpooB Ha pabodyem mMecte
/11 d4paKicp padoThl Meunee 1 kr Ot 1 o 5 kr Ot 5 1010 kr
1 2 3 4 5
1 [Tonydenue snektponoB | PaamannonHoM Pagnanuonnoit | YcioBHas paau-
Y UX JOCTaBKa Ha Mpej- OITAaCHOCTH HE OITAaCHOCTH HE alfMoOHHAas
MIpUsITUE MIPEJCTABIISIET MIPEJCTABIISIET OIMaCHOCTH
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Oxonuanue maoéan. 7.1

1 2 3 4 5
b XpaHeHue IEKTPOIOB Ha To sxe To e To sxe
CKJIaJIe TPEANPUSITUS
3 JlocTaBka 3J€KTPOJOB K To ke ko ek
CBApOYHBIM MOCTaAM
Bpemennoe xpanenue
4 AIIEKTPOJOB Ha paboumx To xe - -
MecTax
VYcnoBHas pagua-
S 3aTouKa 3JEKTPOJOB LUOHHAs - -
OMACHOCTh
VYcnoBHas pagua-
6 Cgapka MUOHHAas - -
OMacCHOCTh **

* YCIIOBHO pavalliOHHO-OMACHBIMU CUUTAIOTCS PA0OTHI, KOTOPHIE MPHU BHITIOJHEHUU TpPE-
OoBanmii HacTosmMX [IpaBwi1 MepecTarOT OBITH PATUAIIMOHHO-OITACHBIMH.

** OnHOBpeMeHHas cBapka He 0OoJiee 4eM Ha 5 pabouyux MocTax pagualioOHHON OMacHOCTH
HE MPEJICTaBIISCT.

*#* TIpouepku B TabsHIIe OOYCIOBICHB OTCYTCTBHEM JIAHHBIX BHUJIOB PadOT C KOJTHMYECTBOM
3JEKTPOoI0B Oosiee 1 Kr.

Jlo3umeTpuyecKuid KOHTPOJIb 32 pabOTaMu ¢ TOPUPOBAHHBIMHU BOJIb(pa-
MOBBIMH 3JIEKTPOAAMH JOJDKEH BBINOJHATHCS MPOMBILUICHHBIMU JTAOOpaTOpu-
AMU  NPEANPUATAA W PAAMOJOTMYECKMMH  TpyNIIaMM  CAHUTApHO-
snuaemuonorndeckux craHuuid (COC) mpu OCYyIIECTBICHUM TEKYIIEro CaHU-
TapHOTO HaA30pa.

7.2. TATUEHWYECKWUE TPEBOBAHMS 110 OBECTTEYEHUTO
PAJTUALMOHHON BE3ONACHOCTH ITPU PAJIMOHYKJIMIHOM
JE®EKTOCKOTINH

PanunonyknuaHas nedexkTocKkonus SBIsSETCS METOJAOM HEpa3pyIIaollero
KOHTPOJISI BHYTPEHHEW MaKPOCTPYKTYPbl KOHTPOJIMPYEMBIX 0OBEKTOB (HATUUHS
MaKpPOCKOMTMYECKUX TEXHOJIOTMUYECKUX ACPEKTOB CBapKH, MalKH, JUThS U APY-
I'MX TEXHOJOTMYECKHX IMPOLECCOB) C MOMOUIBIO 3aKPBITHIX PaIUOHYKIUIHBIX
VMCTOYHUKOB MOHU3HUPYIOLIErO M3JIydeHus (manee - ucTouHukoB). [IpocBeunBa-
HUE W3JIeTNI TPOBOJUTCS C MOMOIIBIO PATMOHYKIUIHOTO Ae(PEKTOCKOIa, B CO-
CTaB KOTOPOT'O BXOJAT MCTOYHHUK B 3aLIUTHOM OJIOKE, MEXAHM3M YIPaBIICHUS
nepeMelIeHueM HUCTOYHMKA B padouee MOJIOKEHUE U B TMOJIOKEHUE XPAHEHUS
WIM YNOPABJIEHUS 3aTBOPOM, MEPEKPHIBAIOIIMM MYYOK H3IIYYEHHUs, a TAKKE
YCTPOMCTBO MJisi PETUCTpAllMM TEHEBOTO H300pakeHus, (HopMUPYEMOro Mpo-
HIeIIIUM 4Yepe3 OOBEKT KOHTPOJSI MOHU3UPYIOIIUM H3ITyYeHHEM, Ha OCHOBE
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PEHTT€HOBCKOM IJIEHKHU, HU(PPOBBIX JETEKTOPOB UM UHBIX cucTeM. OCHOBHBIM
BUJIOM DPaJMallMOHHOTO BO3JEHCTBUS, KOTOPOMY MOXET IOJABEPraThCsl MEpCo-
HaJl, OCYIIECTBISAIOINNA oOpalleHne ¢ paguOHYKJIUIHBIMU Je(PEKTOCKONaMH,
SBJIIETCS BHEIIHEE OOJyYyeHUE BCEro Tejla WM OTIEIbHBIX €r0 y4acTKOB raM-
Ma-U3JIy4YeHUEM, HEUTpOHAMU WM 0€Ta-4aCTULaMH B 3aBUCHMOCTH OT UCIOJIb-
3yE€MOI'0 UCTOYHHUKA, TPOUCXOSAIIEE ITPU YCTAHOBKE PATUOHYKIUIHOTO Jeek-
TOCKOIIa B pabouee MOJI0KEHUE, IPU MPOCBEYMBAHUY U MIPU CHITUHU €r0 MOCIe
OKOHYAaHUS palOThl, @ TAKXKE MPU MPOBEACHUN PAJUALMOHHOTO KOHTPOJIS, IPH
XpaHEHUHU U TPAaHCHOPTUPOBAHUHU PAAMOHYKIUAHBIX AepekTockonoB. [[o3bl 00-
Jy4YeHHUs BO3PACTalOT MpU paboTe B TPYAHOAOCTYIHBIX MECTaX, PEMOHTE PaU-
OHYKJIUJHBIX 1€(EKTOCKONOB U UX Mepe3apsike HOBHIMU UCTOUHHUKAMH.

B aBapuifHbIX CUTyalMsIX MOTYT BO3pacTaTh J03bl BHEIIHETO O0IyUYeHUs,
a MpU HapyLWIEHUHU LEJIOCTHOCTH MCTOYHUKA BO3MOJKHO 3arpsi3HeHHE padouyux
MeCT, 000pyA0BaHus, CIIEHUATLHON OJEXK/bI U TeJla padOTAIOUIUX PAIUOAKTHB-
HBIMU BELIECTBAMH, a TAKXKE IMOCTYIUIEHUE UX BHYTPb OpraHu3Ma.

Cornacno CII 2.6.1.3241-14 «I'uruennueckue TpebOoBaHUs MO obecre-
YEHUIO paJualliOHHON 0€30MaCHOCTH PU PAAUOHYKIUIHON A€(EKTOCKOINH »
B OpraHU3alMsaX, MPOBOAAIIMX pabOThl O PAAUOHYKIUIHON 1e(PEKTOCKOMNNUH,
OpraHu3yI0TCs JTabopaTOPUU PAAUOHYKIUAHON 1e(EKTOCKOIHUHU.

[Tomemenust 1abopaTopuu PaTUOHYKIMAHOU Ae(EKTOCKOIUHU pPa3Me-
IarTcs B eAMHOM Komiuiekce. CocTaB, KOJMYECTBO U pa3Mephbl OMEUIEHUN
7a00paTOpPUU ONPEACIISIIOTCS 00BEMOM M XapaKTEPOM BBINOJIHAEMBIX AeheK-
TOCKONMHYECKUX padboT. Ha BXOAHBIX ABEpsAx jabopaTopuil paguon30TOMHOMN
1e(EKTOCKONMH, XPaHUIHIL TEPEHOCHBIX PAAUOHYKIUIHBIX 1e(PEeKTOCKONOB U
HMCTOYHUKOB, OTPAXKICHUSIX BPEMEHHBIX XPaHWJIUI IEPEHOCHBIX pPaauo-
HYKJIUAHBIX J€(PEKTOCKONOB, HApYy>KHOM MOBEPXHOCTH 3alIUTHBIX OOKCOB
YCTaHABJIMBAIOTCSA 3HAKH PAJUALMOHHOM ONMACHOCTH. ODKCIULyaTalus paauo-
HYKJIUJIHBIX J1€(EKTOCKONOB MPOU3BOAUTCA B COOTBETCTBUU C HUX TEXHHUYE-
CKOW JTOKYMEHTalueu (MHCTPYKUHUS MO SKCIUTyaTallul) B YCIOBUSAX, COOTBET-
CTBYIOILIUX TpeOOBaHUSIM 170'¢ AKCIUTYaTallMOHHOM TEXHUYECKOU
nokyMeHnrtanuu. [IpoBenenune paboT mo pagMOHYKIUIHON N€PEKTOCKONUHU B
CTAallMOHAPHBIX YCIIOBUAX pa3peliacTcs TOJbKO B IMOMEIICHUAX, YKa3aHHBIX B
CaHUTAPHO-3IUIEMHOJOTMYECKOM 3aKIOYEHUH. BBINOIHEHHE B 3TUX IMOMeE-
HICHUSX padoT, HE CBSA3AHHBIX C PATUOHYKIMAHOW AedEeKTOCKomuei, He 10-
MyCKAeTCsl.

AJIMUHUCTpalKsl OpraHu3alii pa3padaThiBACT U YTBEPKJIAaeT UHCTPYK-
U0 10 paJuallMOHHOM OE€30MaCHOCTH MpHU MNPOBEACHUU PATUOHYKIHUIHOU
1e(EeKTOCKONKH, B KOTOPOU peraiaMeHTHpPYeTCs:

- MOPAJIOK MPOBeACHUs padoT;

- IOPSZIOK yueTa, XpaHEeHUsI U BbIJIaYu 1€(PEKTOCKOIIOB;
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- TpeOOBaHUS K COACPKAHUIO MTOMEIIEHU U HEOOXOAUMBIE MEPHI PaU-
allMOHHOM 3allIUTHI.

[Ipu nr060M M3MEHEHUHU YCIOBUH pabOT B MHCTPYKIIMU CBOEBPEMEHHO
JOJKHBI BHOCUTBCSI HEOOXOAUMBIE TOTMOJIHEHUSI, TOJDKHBI TPOBOJAUTHCA BHE-
OYEpEeTHOM MHCTPYKTAXK NEepcoHaNa U MpOBEpKa 3HAHUU MpaBUJl oOecrieueHus
0€30I1acCHOCTH NPH MPOBEACHUU PA0OT MO PaTUOHYKIUIHON 1e(PEKTOCKOIHUHY.

JIuua, nmpuBiieKaeMble K paboTaM MO paJUOHYKIUIHOW 1e(EeKTOCKONMH,
nepe HadasioM padoThl JOJKHBI TPOUTH UHCTPYKTAX MO paJHALIMOHHON 0€3-
OTMaCHOCTH TPHU MPOBEJACHUU PAAUOHYKIMAHON nedekrockonuu. Pesynbrars
MHCTPYKTaKa PUKCUPYIOTCS B JKypHAJeE.

[IpoekTupoBaHUE CTALMOHAPHOW PAJUALNMOHHOM 3aIUTHI MOMEIICHUN,
CMEXHBIX C MOMEIIEHHEM, B KOTOPOM MPOBOJIUTCS PAAUOHYKIUIHAS 1€PEKTO-
CKOIIHSI, OCYILIECTBIISIETCSA C YYETOM KaTErOPHH JIUL], HAXOASIINXCS B CMEXKHBIX
MIOMEILEHUSIX, BpeMEHU PadoThl Je(PEKTOCKONOB M Ha3HAYEHUS MOMEIICHUH.
[Ipy 3TOM HMCHOJIB3YIOTCS 3HAYEHUS MPOEKTHBIX MOIIHOCTEHN 1103, MPUBEIEH-
Hbie B Taba. 7.2. (CII 2.6.1.2612-10 «OcHOBHBIE CaHUTapHbIE MpaBUiia odec-

TICUCHUS PaIMAIIMOHHON 0€30IMaCHOCTH ).
Tabnuuya 7.2
MOIIIHOCTI) KBHUBAJIEHTHOM A03bl, UCITOJb3yEeMas IPHU IPOCKTUPOBAHHUMU 3aIIIUThI
OT BHCIIHEI0 MOHU3HUPYHOLIECTO U3JTYYCHUS

Kareropus Hasnauenue [Tponon- [IpoekTHasIMOIITHOCTHIKBUBA-
o0mydaeMbIx MOMEIICHU I KUTEIb- JICHTHOM 103bl, MK3B/4
30H U TEPPUTOPUI HOCTb 00-
JTy4eHUS,
q/Tox
[lep- | rpyn- | Ilomemenus mocrto- | 1700 6,0
co- na A | sHHOronpeObIBaHUS
Hal nepcoHalna
[Tomemenunss BpemeH- | 850 12
HOTOMPEOBIBAaHUS
nepcoHana
rpyn- | [lomemenuss panma- | 2000 1,2
nab MAOHHOIOOOBEKTA |
TEpPUTOPUSICAHUTAP-
HO-3aI{UTHOM30HBI,
rie HaXOAMUTCSIIEepPCo-
HaJl
Hacenenue Jrobeie apyrue mo- | 8800 0,06
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CTBEHHO MO/ KPbIIIEH 37aHus, U K paJUallMOHHON 3alllUTE M0Jia B TOMEIIEH U-
X I MPOBENCHUS PATUOHYKIUIHON Ne(PEeKTOCKOMUH, PaCIONIOKEHHBIX Ha
NEepBOM d3Taxke€ (MPU OTCYTCTBUU PACIOJOKEHHBIX TOJ HUM IIOKOJBHBIX U
NOJABAJIbLHBIX TTOMEIICHUH), HE IPEABSIBIISIOTCA.

B Tex ciydasx, Korja KOHTPOIUPYEMbIe 0ObEKTHI MOJAIOTCS B TOMEIILe-
HUE JJI1 TPOBEACHUS PATUOHYKIUIHON AE(HEKTOCKOMUU CBEPXY C MOMOIIBIO
MOJTbEMHBIX KPAHOB, MPEAYCMATPUBAIOTCSA MPOEMBbI B MOTOJIKE MUHUMAIBHO
HEOOX0AUMBIX pazMepoB. [Ipoembl 000PYIYIOTCS COOTBETCTBYIONIEH 3aIUTOMN
(CTBOpPKH, 3aIlIUTHBIC TUIUTHI).

K BeHTUNALMHN TTOMEIIEHUN, B KOTOPBIX MPOBOASATCSA PabOTHI MO Paguo-
HYKJIUHON J1€(EKTOCKONUH, CIEIUaIbHbIX TPEOOBaHMM, CBSI3aHHBIX C HAJIU-
YUEeM HOHU3UPYIOLIET0 U3TyUeHUsI, HE MPEIbABIISETCA.

OtpaboTaBiiue UCTOYHHUKU SBJISIOTCA PATUOAKTUBHBIMU OTXOJaMH U
MOJIJIEkKAT 3aXOPOHEHUIO.

JlaGoparopus paguou30TONHON Ne(PEKTOCKONUU sl IPOBEACHUS IPO-
CBEUMBAHUS B CTAIIMOHAPHBIX YCIOBUSIX BKJIKOYAET CJICAYIOIINE ITOMEIICHHUS:
MOMEILIEHUE JIJI IPOCBEUNBAHMUS;

MOMEIIEHUE MyJIbTa yIpaBieHus 1ePEeKTOCKONOM (IyJIbTOBAas);
doTonadbopaTopus (1pu padboTe ¢ pEHTTCHOBCKON IUICHKOMN );
nomenieHue st 00paboTKU U XpaHEHUS PE3yIbTaTOB KOHTPOJIS;

- CAHUTAPHO-OBITOBBIC TOMEIIICHUS JIJIS IIEPCOHAlA.

Pa3zmepsl ykazaHHBIX MOMEIIEHUN HOJHKHBI 00€CTIeYnBaTh BO3MOXKHOCTh
0€30IacHOro NpoBeACHUsI PadO0T MO PAAUOHYKIUAHON 1ePEKTOCKONUH C yue-
TOM Pa3MEPOB KOHTPOJIUPYEMBIX U3ICIUN U TEXHOJOTHH IPOBOJAUMBIX PadOT.

CramumonapHsie 1e(PEKTOCKONbI YCTAHABIMBAIOTCSA B 3aIIUTHBIX OOKCax
0e3 oxkoH. Bxoa B momernienue sl MpOBEASHUS] PAIUOHYKIUIHON AedeKTo-
CKOIIMH BBITIOJIHSIETCSI B BUJE JIAOUPUHTA C JIBEPHIO WU 000PYyAyeTCs 3aluT-
HOW JBEPbIO TaK, 4TOOBI OHM OOECIeUMBAIN PAAUAIMOHHYIO 0€30MacHOCTh B
CMEXHBIX MomenieHusx. JIsepu o00pyayroTcsi OJIOKUPOBKAMH, CBSI3AHHBIMHU C
MEXaHU3MOM TEepEeMEIIECHUs] UCTOUYHUKA (OTKPBITUS 3aTBOpA) Tak, 4TOObI HC-
KJIFOYUTHh BO3MOXHOCTbD:

- BKJIFOUEHUS 1€()EeKTOCKOIOB MPHU HE3AKPHITOW MIIM HEIJIOTHO 3aKPBITOM
IIBEpH;

- OTKPBIBAHUS JIBEPH CHAPY’KU MPU BKIFOUCHHOM Je(EKTOCKOIIE.

W3HyTpHn ABeph MOKHA OTKPHIBATHCA OCCHPENSATCTBEHHO MPHU JIFOOOM
MOJIO)KEHUU MCTOYHHMKA C OJJTHOBPEMEHHBIM MEPEBOJIOM €ro B MOJIOXKEHHUE Xpa-
HEHHUS (3aKPHITUEM 3aTBOPA).

Ecnu B moMemnieHuu Jj1si TpOBENCHUS PATUOHYKIUIHON Ae()EKTOCKOIUU
UMeEETCsl BTopas ABepb (11 mojgauyu 0ObEKTOB KOHTPOJISI), TO OHA TaK»kKe 000-
pyAyeTCcs paiMalluOHHON 3aIUTON U OJIOKUPOBKAMH.
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[TpexycmarpuBaeTcst yCTPOUCTBO Il PUHYIUTEIBLHOTO MEepEeMEeIeHUs
MCTOYHUKA B TOJIOKEHUE XpaHEHUs (3aKPBITHS 3aTBOpA) B Cliydae OTKIIOYeE-
HUSl DHEPTrOMMUTAHUS WJIM WHOW HEIMTATHOW cuTyanwu. [lynbT ympaBieHUs u
BXOJl B TIOMEIICHHE /IS MPOBEICHUS PATUOHYKIHIHON e (PEKTOCKOMUH 000-
PYAYIOTCSA TPeaynpeauTeIbHBIMA CBETOBBIMU CHUTHAJaMH, aBTOMATHYECKH
BKJTIOUAIOIIMMHUCS TIPU TIEPEBOJIe UCTOYHUKA B pabodee MoJokKeHNUE (OTKPBI-
THUU 3aTBOPA).

7.2.1. TpeOoBaHMs K NPOBEICHUIO PA0OT C MEPEHOCHBIMHU
(mepeABMKHBIMH) PAAHOHYKJINIHBIMU 1e(eKTOCKONAMH

B opranuzanusix, MCHOJIB3YIOMUX MNEPEHOCHBIE PAAUOHYKIIUIHBIC [e-
(eKTOCKOIBI, MPEeAyCMATPUBAIOTCS CIICIHMATbHBIE XPAHWIUINA TIOMIAABI0 U3
pacdera 3 M Ha oauH 1e(EKTOCKOII, HO He MeHee 10 M°.

[Inomans BpEeMEHHBIX XPAHWIUIL PATUOHYKIUIHBIX Je(EKTOCKOIOB,
CO3/1aBa€MbIX BHE TEPPUTOPUHU OPraHU3ALMM MPU MPOBEACHUM pabOT B MoOJie-
BBIX YCJIOBHSIX, MOXET ObITh yMeHbIIeHa 10 | M Ha me(heKTOCKOI, HO He Me-
Hee 2 M°. B Bcex cllydasx MOIIHOCTb aMOMEHTHOTO SKBUBAICHTA JO3BI H3IY-
yeHus B JI000M NMOCTynmHOM Touke Ha paccrtosHun 0,1 M OT HapyXHOU
MMOBEPXHOCTU XPAHWIHIA WK €r0 OTPAXKACHUS, UCKIIOYAOIIEr0 JOCTYII MO-
CTOPOHHUX JIWII, HE JOJDKHA TpeBbimarth 1,0 Mk3B/4.

[Ipu ncronb30BaHUM JJIsl IPOCBEUYUBAHUS MIEPEHOCHBIX WM NIEPEIBUKHBIX
PAIUOHYKJIMIHBIX 1€(EKTOCKOIOB 000OPYAYIOTCS CIEAYIOIINE ITOMEIIICHHUS:

- Xpa"Huiauiie 1epeKTOCKOIOB,;

- ¢hoTonadbopaTopus (MpU UCIOJIL30BAHUU PEHTTC€HOBCKOM TIJICHKH);

- IOMEILECHUS 11 00pabOTKHU U XpaHEHUS PE3yJIbTaTOB KOHTPOJIS;

- CAaHUTAPHO-OBITOBBIC TOMEIICHHUS JJIsI TIEPCOHAA.

HcTtounnku u mepeHoCHbIe (MepEeIBUKHBIC) PATUOHYKIUIHbIE Ae(hEeKTO-
CKOMBbI C UCTOYHUKAMU BBIJIAIOTCS JIUIIOM, OTBETCTBEHHBIM 3a UX XPAHEHUE U
YYET, U3 MECT XPAHECHUS M0 MUCbMEHHOMY Pa3pelICHUI0 PYKOBOJIUTEIISI Opra-
Hu3auuu. Beiaua u Bo3BpaT Kaxoro aedexrockona (MCTOUHHMKA) PETUCTP U-
PYIOTCS B )KypHaJIe.

CranmoHapHoe HMCIOJb30BaHUE MEPEHOCHBIX PATUOHYKIUIHBIX Ae(eK-
TOCKOTIOB B MPOU3BOJICTBEHHBIX MOMEIICHUSIX MPOBOJIUTCS B 3aIUTHBIX OOK-
cax. IIpu pa3meleHrnu 3amMTHOrO OOKCa B MPOMU3BOJCTBEHHOM IMOMEIICHUU
MOIIHOCTh aMOMEHTHOTO SKBUBAJICHTA JI03bl B JIFOOON JOCTYMHOW TOYKE Ha
paccrosiauu 0,1 M OT BHEIIHEH MOBEPXHOCTHU 3aITUTHOTO OOKCa MITH 3aIUTHO-
ro Orpa)KJCHUs, UCKIIOYAIONIET0 BO3MOXKHOCTh JOCTyNa MOCTOPOHHUX JIUI
Py MPOBEICHUU padOT MO PATUOHYKIUIHOU Ae(DEKTOCKONUH, NMPU BCEX J0-
NYCTUMBIX PEXKHUMaxX TMPOBEICHUS PATUOHYKIUIHONW Je(PEKTOCKONMUU HEe
JOJDKHA TIPeBBINIaTh 2,5 MK3B/4.
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JlocTaBKy NMEPEHOCHBIX PAIMOHYKIHAHBIX J1€(EKTOCKOMOB K MECTy pa-
0O0TBI JIOMyCKAETCSl MPOU3BOAUTH BPYUHYIO MPH YCIOBHH, YTO TOJOBBIE (-
(eKTUBHbBIC J103bl TEXHOTEHHOTO OOJy4eHUs MEepCOHANIa MPU 3TOM HE MPEBHI-
CAT YCTAaHOBJICHHBIX MPEAENOB 103 I IEPCOHAA IPYHIIBI A.

7.2.2. [Ipon3BOACTBCHHBIN PATUAIIUOHHBIH KOHTPOJIb

B opranuzanusix, B KOTOPHIX MPOBOJIUTCS PATUOHYKIUIHAA He(HEKTO-
CKOIMUSA, OCYIIECTBIAECTCS MPOWU3BOIACTBEHHBIN PAAWALMOHHBIM KOHTPOJb. B
3aBHCHUMOCTH OT 00BbeMa MPOBOJUMBIX Pa0OT MPOM3BOJCTBEHHBIN paauaIin-
OHHBIM KOHTPOJb OCYUIECTBIIAETCS CIYyKO0W paaualMOHHONW O0€30MacHOCTU
WJIW JIUIIOM, OTBETCTBEHHBIM 3a PaJMAIIMOHHBIN KOHTPOJb, MPOIICAIIAM CIIe-
[IAAJTBHYIO TTOATOTOBKY.

[Iporpamma paguaniOHHOTO KOHTPOJISI pa3pabaThiBaeTCsl aIMUHHCTpa-
el ¢ y4eTOM OCOOEHHOCTEHW, 00beMa U YCIIOBHI BBIMOJHIEMBIX pabOT MO
paguonykinuaHon nedexrockonuu. Ilepconan cimyxObl paauarmoHHON Oe€3-
OMACHOCTH Ha3HAYaeTCsl U3 4YKCila COTPYIHUKOB, OTHECEHHBIX K MEPCOHAITY
TPYIIBI A, TPOMICANINX CHENUATBHYIO TOATOTOBKY, BKIIOUAIOIIYIO U3yUEHUE
OCHOB PaJIMOHYKJIUJTHOU J1€(EeKTOCKONUHU, TO3UMETPUHN U pPadallMOHHON 0€3-
OTIACHOCTH.

[Ipu ucnonap30BaHUM TEPEHOCHBIX M TEPEABUKHBIX PATUOHYKINTHBIX
1e(EeKTOCKOMOB MPOBOJATCS CIAEAYIONIME BUJIIBI MPOU3BOJCTBEHHOTO pajaua-
IIMOHHOTO KOHTPOJIA:

- U3MEPEHNE MOIIHOCTH aMOMEHTHOTO SKBUBAJICHTA JI03bl U3TyUYCHUI Ha
pPacCTOSTHUM | M OT MOBEPXHOCTH PAAUAIIMOHHON TOJIOBKH (B MOJOKEHUHU Xpa-
HEHHMS) - KaXKIbIN pa3 0 OKOHYAHWH PadOT M IIPH Cadye B XPaHUJIUIIIE;

- KOHTPOJb A(OPEKTUBHOCTH paJUAIMOHHOW 3alMThl XPaHWIHUIIA,
CMEXHBIX C HUM IOMEIICHUH U CICIHAIBHBIX TPAHCIOPTHBIX CPEJICTB - JIBa
pasa B TOJ;

- U3MEpEeHNEe MOITHOCTH aMOMEHTHOTO KBUBAJICHTA J03bI M3JIyYEHUs Ha
pabounx mMecTax NePeKTOCKOMUCTOB U OMpeeIeHUE Pa3MEPOB 30H OTpaHUYe-
HUS JIOCTYIIA - OJIUH pa3 B KBapTal, a TAaK)Ke KaKIbIH pa3 Py U3MEHEHUH TEX-
HOJIOTMU MPOBEACHUS PATUOHYKINIHON Ne(PEKTOCKONUU U MOCie nepe3apsi-
KU PaJUOHYKIMIHOTO e(PEeKTOCKOMNa;

- U3MEPEHUE MOITHOCTH aMOMEHTHOTO SKBUBAJICHTA J03bl U3JyYEHUs HA
pabounx MecTax JIWII, TPOBOISIINX 3aPSNKY, Mepe3apsaKy U PEMOHT paauo-
HYKJIUTHBIX e(PEKTOCKOMOB - KKK pa3 MPU BHITTOJTHEHUN YKa3aHHBIX OTIe-
paruii;

- OTpeIeNicHHEe ypOBHEW 3arps3HCHUS PaJUOAKTUBHBIMH BEIIECTBAMU
PaTMOHYKIUIHBIX J1e(DEeKTOCKOTIOB, TPAHCTIOPTHBIX CPEJICTB M KOHTEHHEPOB, a
TaK)Ke XPaHUJIUII U TIOMENISHHH, IJIe OCYIIECTBISIOTCS 3apsjiKa, epe3apsaka
¥ PEMOHT PAJIMOHYKIMIHBIX 1e(DEKTOCKOIOB - OJMH pa3 B KBapTall;
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- U3MEPEHHME WHIMBHUYAIbHBIX /103 00Jy4eHUs MEPCOHaNa, 3aHIATOrO Ha
OCHOBHBIX M BCIIOMOTaTEJIbHBIX ONEpaIUsAX MPHU BBINOJHEHUU padoT 1o paau-
OHYKJIUJTHOM J€(EKTOCKONHH - MOCTOSIHHO C PETUCTPALEil pe3yIbTaTOB OJUH
pa3 B KBapTall.

[Ipy mCnosib30BaHMM CTAIMOHAPHBIX PATUOHYKIUAHBIX J€()EKTOCKOIOB
ITPOBOJISTCS CIIEAYIOIINAE BUIBI IPOU3BOACTBEHHOIO PAJUALIMOHHOTO KOHTPOJIA:

- U3MEPEHUE MOIIHOCTH aMOMEHTHOTO 3KBHUBAJIEHTA J103bl U3JTyUYCHUS B
MIOMEILEHUIX, CMEXHBIX C MOMEIICHUEM JJIsi MPOBEACHUS PaJIUOHYKIIHIHON
ne(eKTOCKONNH, B MyJbTOBBIX - IBA pa3a B rOJ;

- U3MEpPEHHE YPOBHEH 3arpsA3HEHUs PaJUOaKTHBHBIMU BELIECTBAMU pa-
JUOHYKIIUJIHBIX 1€(EKTOCKONOB, MOMEIIEHUH, B KOTOPBIX OHU yCTaHOBJICHBI,
¥ BCIIOMOTATEIbHOI0 000PY/1I0BaHHUS - JIBa pa3a B TOJ;

- U3MEpPEHHE MOIIHOCTH aMOMEHTHOrO 3KBHMBAJIEHTA J03bl M3JIyUYEHUS
IIPY BBIMOJHEHUU PEMOHTHBIX PadoT, a TaKXKe 3apsiAKUA U Mepe3apsaku paamo-
HYKJIUJIHBIX 1€(EKTOCKONOB - KaX/Ibli pa3 MpH BBINOJHEHUH MEPEUUCICHHBIX
oIepanuu;

- ONpENEJICHUE YpOBHEW 3arpsi3HEHUS PaJWOAaKTUBHBIMHM BEIIECTBAMHU
PaAMOHYKIIUIHBIX A€(PEKTOCKONOB - KaXIblii pa3 MpHU BHINOJIHEHUH PEMOHT-
HBIX paboT, a TaK)Ke NPH 3apsaKe U nepe3apsaake 1e(peKToOCKOnoB;

- UHAUBHUYaJbHBIN TO3UMETPUUYECKUI KOHTPOJIb IIEpCOHAa IPyIIbL A -
IIOCTOSIHHO, C PETUCTPALIMEN PE3YIbTATOB OJIMH Pa3 B KBApTAlL;

- MPOBEPKY UCIIPABHOCTH CHUCTEM OJOKMPOBOK M CUTHAJIU3AIUU - KaXK-
IbI pa3 mepea HayaaoM padoThI.

JIuna, mpoBoasiue padoThl ¢ NMEPEABUKHBIMU U MEPEHOCHBIMHU PaJHO-
HYKJIUAHBIMHU Je(EeKTOCKOmamMu, 00eceunBaoTcs AByMSl UHAUBUIYaIbHBIMU
NO3WMETPAMU - NPSIMOINOKA3BIBAIOIIMM C CUTHAJIU3alMEl MPEBBILIEHUS yCTa-
HOBJICHHOTO MOpOra MO MOIIHOCTH aMOMEHTHOI'O SKBUBAJIEHTA J103bl U HAKO-
MUTEIbHBIM.

Kaptouku ydyera MHAMBUIYAJIBHBIX 103 OOJIydeHHUs IMEpCOHaja TPYyMIIbI
A XpaHsTCA B Opranu3auuu B TeueHue S50 ner.

Jlns npenynpexaeHus paJAvallMOHHBIX aBapuil mpu paboTax ¢ pajauo-
HYKJIUAHBIMU J1Ie(DEKTOCKONIaMU CJIeAyEeT BBIIOJIHSTH CIEAYIOIINE TPeOOBaHUS:

- co0TF01aTh MEPhI 00ECIICUCHUS PaIHAIlMOHHON O€30IMaCHOCTH;

- HE JIONyCKaTh U3BJICYEHUS] UCTOYHUKOB W3 3aIlIUTHBIX OJIOKOB pajuo-
HYKJIUJIHBIX J€(EKTOCKOIIOB, €CJIH 3TO HE MPEIyCMOTPEHO MHCTPYKLHEH MO
JKCIUTyaTaluu. B Tex ciydasx, Koraa HHCTPYKIMEN MO 3KCIUTyaTalyy Mpeay-
CMOTPEHO UX U3BJIEYEHUE, ATy ONEPALMIO TOJKHBI BBITOIHATH TOJIBKO IMOJTO-
TOBJIEHHBIE CHIENUAINCTHI, OTHOCAIIMECS K MEPCOHAY TPYNIBI A, C UCHOJIB30-
BaHMEM MarasuHa-KOHTeWHepa s Habopa HCTOYHUKOB, TPaHCIOPTHO-
nepe3apsIHbIX KOHTEHHEPOB JIM0O0 AUCTAHIIMOHHOTO MHCTPYMEHTA, 3alIUTHBIX
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HKPAHOB U JAPYTUX MPUCIIOCOOJEHUN B CTPOTOM COOTBETCTBUU C MHCTPYKIIHUEH
10 DKCILTyaTallly;

- YCJIOBHS 3KCIUTyaTallud PaAUOHYKIHUIHBIX Je(EKTOCKOMOB U YCTaHOB-
JICHHBIX B HUX HCTOYHUKOB (BHOpalus, TeMIlepaTypa, YPOBEHb 3allbLICHHO-
CTH, BJIQ)KHOCTb, HAJIMYUE ArpeCCUBHBIX CpEl W APYrue) AOJAKHBI COOTBET-
CTBOBaTh  TpPeOOBaHUSAM, YCTAHOBJIEHHbBIM B HX JKCIUIyaTallMOHHO-
TEXHUYECKOUN TOKYMEHTALUH;

- Ipu padboTe C paAMOHYKIUAHBIMU J1e(PEKTOCKONaMU B MOJIEBBIX YCIIO-
BUSAX TMPOBEPKY HAJIUYMUS HCTOYHUKOB B JE(EKTOCKONE CIEeNyeT MPOBOAMUTH
OpU KaXKJOM HOJIy4eHUH Ae(EKTOCKONa M MpHU KaXKJI0H ero ciaye Ha XpaHe-
Hue. Kaxplil pa3 mociie okoH4aHus1 padoT MO PaAMOHYKIUIHON 1e(PEKTOCKOHIH
ciienyer yOeauThesl B TOM, YTO UCTOYHUK HAXOJUTCS B IOJIOKEHUN XPAHEHUSL.

Bo3o0OHoBieHHE pabOT B 30HE JUKBUIWPOBAHHOW paJHAIllMOHHON aBa-
pUU U CHATUE OTPAHUYEHMI JOCTyNa B 3TY 30HY BO3MOKHO TOJIBKO IO cOrja-
COBAaHMIO C OpraHaMH, OCYUIECTBIISIOUIMMU (PeaepalbHbIi rocyAapCTBEHHbIN
CaHUTAPHO-3MUJIEMUOJIOTUYECKUI HAA30D.

KonTpoJibHBIE BONIPOCHI

1. KakuM BuJaM paJndallMOHHOTO BO3JEHCTBUS MOABEPIaeTCs MEepcoHa MpH
paboTe ¢ paAMOHYKIUAHBIMU Ae(EKTOCKOIaMM?

2. Kakue TpeOoBaHUS MPEIBIBIAIOTCSI K MOMENICHUIO J1abOpaTOpUH pajinuo-

HYKJIUJHON 1e(hEeKTOCKONU?

. Kak xpandar neperocubie 1e(peKTOCKOMbI?

4. Kakue BUIIbI palMAIIMIOHHOTO KOHTPOJISI MPOBOJIAT MPH UCIIOIB30BAaHUU Pa-
JTUOHYKIUIHBIX 1€(PEKTOCKOTOB?

5. TpeboBanusi 0€30MaCHOCTH IS MPEAyNPEeKACHUS aBapuil mpu padore ¢
PaIMOHYKIUIHBIMU 1e(PEKTOCKOTIaMHU.

(O8]
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CIIPABOYHBLIE JTAHHBIE U ITPUMEPBI THITIOBBIX

HPUJIOKEHUA

PACYETOB 110 PABPABOTKE KOJIVIEKTUBHBIX CPEJICTB
SAIIATDHI OT OITACHBIX U BPE/IHBIX
HPOU3BOJACTBEHHBIX ®AKTOPOB

Ipunooscenue I1.1

KoauvecTBO BpeIHbIX BelleCTB, BbIAEJAIOMIUXCSA B BO3AYX
(B rpammax Ha 1 Kr pacxoayemMoro MaTepuaJia)

Marepuan Bpennslie BeniecTsa,
Caapou- BBIICIISAIOIINECS B BO3JIYX, I/KT
Twun (crioco6) HBIH Oxucn Dropu- Ipoune
CBApKH Mapka | a’po30ibp | Mapras- CTBIN . Konm-
na BOZOPOJ aMMEHOBaHue |
1 2 3 4 5 6 7
DNEKTpOCBapKa CTajeil MTYYHBIMU 3JIEKTPOIaMH 00IIEro Ha3HAUCHUS
242-T AHO-5| 14 1,87
242-T AHO-6 | 16,3 1,95
AHO-7 | 124 1,45
42-A igHH 136,6 0,51
350-A® _S;(;HH 18 1,09 2,3
260-AD _S;(;HH 7,5 1,41 1,17
CBapka yyryHa
[IpoBosoka XpOMOBBII  aH-
XI9M9®203 70 0,42 - 0,03
Cg-16X16H-
25M6 15,0 0,30 To xe 1,0
CBapka B aprose
ITpoBonoka 20,0 Oxucy  amomu- 15,0
HUSA
HarmutaBka
quHOHV 3.16 XpOMOBBIN ~ aH- 0,005
ra3oBbIi C-27 TUIPUL
CBapka 1 HaruIaBKa 1oj cjaoeM (roca

[TonyaBTOMaTH-
yecknii PII-6 0,12 0,007 | 0,003
ABTOMaTHye-
ckuii I1-11 0,03 0,005 0,02
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OxoHnyanue npunodcenus 1.1

1 3 4 5 6 7
AH-26 0,056 0,004 0,027
KoHTakTHast cBapka
Toueunas | | | Oxwucs yriepona | 7,6

["a3oBas pezka

Cranp 8-5 Mm 0,7 r/m
Crainp 1o 10 MM 1,1 t/m
Craip 10 20 MM 2,5 1/™M

['a3zoBas cBapka cranu

22 T1/kr
Oxkwucibl a3oTa | (aneTu-
AneTriieHOBas JIeHa)
TemmoBeigene- | 50280
HHS kJx/Kr
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Hpunoyxcenue I1.2

YaeabHble MOKA3aTeH BbleJIeHUS 3arPA3HAIOIINX BellleCTB
NPHU CBAPOYHBIX padoTax

TexHonornueckuit mpo-
1ecc (omeparusi)

Brinensemoe 3ar

PASHAIOINICC BEIICCTBO

Haumenosanue

VY aenbHOE KOJIMYECTBO

KOHTAKTHAS 9JIEKTPOCBAPKA CTAJIN:

CTBIKOBAs U JIMHEHHAs

Kenesza oxkcun

24,25 r/4 Ha 75 kBT HOMHHAJILHOM
MOIIIHOCTH MalIWHBI

Mapranen 1 €ro COeIMHEHUS

0,75 r/a na 75 kBt HOMUHAIBHOU
MOITHOCTH MAaIlTHHBI

Kene3a oxcup

2,425 r/9 Ha 50 kBT HOMHHAIBLHOM
MOIIIHOCTH MaIlIMHBI

TOYeYHAas >
Mapranen u ero coequaenus |0,075 r/4 Ha 75 kBT HOMHHaTBHOM
MOIITHOCTY MAIIIMHBI
TOYEYHasi, BBICOKOJIETU-|CBAapOUYHBIN a’po30ib (umeeT|3,5 - 5 1/4 Ha MalIuHYy

POBaHHBIX CTaJIEl Ha Ma-
mmHax MIIT-75, MIIT-
100, MTIIII-75

COCTaB CBapHWBacMbIX MaTe-
pHUaoB)

CBapka TpeHueM

Yraepoaa okcuj

0,008 r/em” IJTOIIAIN CTHIKA

I'’A3OBASI CBAPKA CTAJIN:

AlICTUIICH-KHCJIOPOAHBIM
IINTaMCHECM

Jlnokcua azora

22 1/KT aueTuieHa

C wucnonap3oBaHUEM MIPO-
naH-0yTaHOBOI cMecH

Jnokcua azora

15 r/xr cmecu

Ilna3MeHHOe HaNbLUIEHUE
ATIOMUHUSA

AJTOMHUHUS OKCUT

77,5 T/KT pacxolyeMoro mopoInka

Merannuzanus cramu|[luaka okcma (B mepecdere|96 I/Kr pacxoyeMou MpOBOJIOKH
IUHKOM Ha Zn)
PagnouactorHass cBapka|AJIOMUHUSA OKCUT 73 /4 Ha arperat «16-76»
ATIOMUHUS
JAYT'OBAA METAJUIM3ALMA TTPU ITPUMEHEHUNU TTPOBOJIOKU:
CB-081"2C CBapouHbIil a3p030J1b 18,0 38,0 r/kr pacxomyemoi
MIPOBOJIOKH
Maprasnen u ero coequnenus |0,7 - 1,48 r/kr

[Ib1p  HEOpraHmyeckas, co-
nepxkarias 20 - 70 % SiO,

0,07 - 0,16 r/kr

CB-07X25H13

CBapOyHbIil a3p030J1b

28,0 - 47,0 r/kr

Maprasen 1 ero coeIMHEHHS

2,1 -3,6 r/kr

XpoM IIeCTUBAJCHTHBIA (B
nepecyere Ha  TPEXOKHCh
Xpoma)

0,15 -0,26 T/kr

OK-7

JRIS 1S

13,0 - 17,0 r/kr

Maprasen 1 ero coeIMHEHHS

0,070 r/kr
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Ipunooswcenue I1.3

KosmmuecTBo Bo31yxa, He00X0AUMOe /ISl PACTBOPEHHS 10 NpeAeIbHO
AONMYCTUMBIX KOHIEHTPALMI CBAPOYHBIX a3p030Jei

Banossie BeIieIEHNUA KonuuectBo
OTIPEIETISIOIINX BO3TYXO- BO3/IyXa B
CBapouHble MaTe- | 0OMEH BPEIHBIX BELIECTB B M Ha 1 kT
N TexHomornueckas
puabl (IMAPOKO r Ha | KT pacxoayemMoro pacxoayemo-
/o orieparus
MIPUMCHSICMBIC) CBApOYHOT'0 MaTepuasa r'o CBapoY-
Hanmenosa- Komnue- HOTO Marte-
HUE CTBO puaia
1 2 3 4 5 6

A. CBapka M HaIUIaBKa 3JIEKTPOJAAMM, MOPOMIKOBOI, JIEKTPOJIHOM M NMPHUCATOYHOI
NMPOBOJIOKAMH

1 Pyuynass  myroBas Mapranen 0,83 2800
CBapKa:

a) YIJIEpOAMCTHIX | DIEKTPOJbl C IO-
U HU3KOJETHPO- | KPBITHEM:

BAaHHBIX KOH-
CTPYKLIMOHHBIX
crajei

1) razozammtHOTO | XKeneza 20,0-24,2 3400-4000
THIA (OMA-2) | okucp  mipu-
(BCILI-4, BCII-4a) | mecwio 10 3%
OKHCJIOB Map-

rafua
2) pyrtunoBoro u | To xe 15,3 2500
pyTUIKapooHaT-
Horo tmna (O3C-
3)(AHO-1,03C-6)
XKenesa 7,1-13,8 1800-3400

OKHUCh C TIpH-
Mecbto  ¢To-
PUCTBIX WA
or 3 10 6%
MapraHIeBbIX
COCJTMHEHUS

(AHO-3, AHO-4, | Maprasnen 0,59-1,87 | 2000-6200
MP-3, MP-4, 3PC-
3, PBY-4, O3C-4,
AHO-5, O3C-12)

3) dropucro- | Kenesa 11,2-13,6 | 2800-3400
KaJIBIUCBOTO THUIA | OKUCh C MpPHU-

(YOHU-13/45, Mechio  (ro-

YOHU-13/85, PHUCTBIX WJIH

CK2-50) ot 3 1o 6%
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4

MapraHieBbIX
COeIMHEHUN

(BC®-65, BCOC-
60,

Mapranen

1,1-1,53

3700-5100

YOHMU-13/65, K-
5a, AHO-7) (9B-
55, VOHU-13/55,
YOHMU-13/55y,
AHO-1, VOHU-
13/55]1)

dTOopHUCTHIN
BOJOPOJ

2,13-2,7

4300-5400

4) pyIHO-KUCIOTO
U WIbBMEHUTOBOTO
THUIIA (ITH-7,
OHH-S, CH-3,
AHO-6)*

Mapranen

1,7-2,38

5700-8000

0) TemIoyCTOWYHn-
BOU CTaJIN

DneKTpoAsl C Io-
KpPBITHEM
¢dTopucro-
KaJIbLIUEBOI'O THUIMA

(LUJ1-2 6Mm, 11J1-17)

XpOMOBBIi
aHTUIPU]T

0,085-
0,166

8500-16600

B)KOPPO3UOHHO-
CTOMKOHM,  XKapo-
CTOMKOW H Kapo-
IIPOYHOM CTaen

DIIEKTpOABl C MO-
KPBITHEM:

1) pyrunoBoro u
pyTUIKapooHaT-
Horo tuma (O3JI-
9A, HUAT-1,
03JI-14)*

To xe

0,273-0,46

27300-46000

2) dbTopucro-
KaJILIIUEBOTO THIA
(O3J1-20, BUHMH-
1, O3J1-7, LT-15,
DA-400/10Y,
HX-13,
606/11,  O3JI-6,
O3JI-5,  LT-28,
MHET-10, LJ1-9)

DA-

To xe

0,1-0,595

10000-59500

(IT-3 6)

Mapranen

1,19

4000

I)  BBICOKOIIPOY-
HBIX CpEIHENETH-
POBAHHBIX CTANIEH

OneKTpoapl C Io-
KpeITHEM  (pTOpH-
CTO-KaJIbLIUEBOIO
tuna  (DA-395/9,
DA-981/15, BU-
10-61*

XpOMOBBIi
AHTUIPUT

0,425-0,72

42500-72000

Pyunas gyrosas
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2 3 4 5 6
HaIUIaBKa: DONEKTPOabl C TO-
a) CJl0s HU3KOJE- | KPBITHEM:
TMPOBAHHOM CcTaIu
dbropucto- Keneza 22,4 5600
KaJIBIIIEBOTO THUMA | OKUCh C TPHU-
(O3H-250)* Mecblo  ¢To-
PUCTBIX WU
or 3 mo 6%
MapraHIieBbIX
COEIMHEHUN
(HP-70, O3H- | Mapranen 3,9-4,42 11000-14700
300)*
(O311-1, OH- | XpoMmoBbIit 0,145- 14500-39000
60M, YOHMU- | anrunpun 0,393
13/HX, LH-6JI,
O31-3*
0) cmost Xxpomu- | DnekTpoasl ¢ mo- | To xe 0,29-1,54 | 29000-
CTOM CTaJIN KpeITHEM: (PTOpH- 154000
CTO-KaJIbI[MEBOTO
THUIIA (BCH-6,
OHI-H)**
B) CJOSI  BBICO- | DNEKTPOABI, Jeru- | To ke 2,87-3,7 287000-
KOXPOMHUCTOTO POBaHHBIE XPOMOM 37000
cneruanbHoro uy- | (T-590, T-260)**
TyHa WJIN CTalln
Pyuynas  gyromas | DeKTpoabl C MO-
CBapKa M HarjaBKa | KpeITueM: (propu-
yyryHa CTO-KaJIbI[MUEBOTO
THUIIA:
1) Kene3o- | Banamuid, 0,54 5400
BaHagueBbie (I[U- | mbiM  msaTHO-
4)* KUCH
2) MenHble U Mea- | Menb 4,42-6,05 4400-6100
HO-HUKEJIEBbIC
(MHY-2) (O34-
1)*
Pyunas cBapka wu | Dnektpoasl ¢ mo- | Mapranen 3,9 13000
HaljiaBka MeIu U | KpeITHeM: (Topu-
€€ CIUIaBOB CTO-KaJIbI[MEBOTO
tuna («Komcomo-
aer-100»)*
ITonyaBTOMaTH4E-
CKasl cBapka cra-
T
a) 0e3 razoBoi 3a- | [Ipucagounas To xe 1,11 3700

IIUTHI

ITPOBOJIOKA U
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2 3 4 5 6
KEpaMUYECKUU
crepxensb (LICK-
3) (BI1-245)
Keneza 12,4 3100
OKHCh C TIpH-
Mecblo  ¢To-
PUCTBIX WU
or 3 mo 6%
MapraHIieBbIX
COEIMHEHUN
0) 0e3 Trazomoii | [lopomkoBbie Mapranerr 0,89 2900
3aIUATHI npoBosioku (ITIC-
15/2)*
(ITT-ACK1, TIIII- | Xenesa 7,7-11,7 1900-2900
JCK2, IICK-3)* OKHCh C IIpH-
Mecbto  ¢To-
PUCTBIX WM
or 3 1o 6%
MapraHIeBbIX
COEIMHEHUN
(ITI1-AH3)* @ropucteii | 2,7 5400
BOJIOPOJ
B) B 3amure yrie- | [TopoiikoBbie To xe 1,95 3900
KHUCJIOTO ra3a nposojioku  (I1I1-
AH4)* (TIIT-
AH8)*
r) B 3amure yrie- | 1) Onekrpoansie | XKenesza 8,0 2000
KHCJIOTO ra3a npoBoioku  (CB- | okuce ¢ mpu-
08I2C) Mecbto  ¢To-
PUCTBIX WA
or 3 1o 6%
MapraHIeBbIX
COCIMHEHU I
(CB- Kenesa 12,0 2000
10I"2H2CHT) OKHCh C IIpH-
Mechio 10 3%
OKHUCJIOB Map-
raiia
2) XpoMoHHKese- | XpOMOBBIi 0,5-1,0 50000-
BbI€ AJICKTPOJIHBIE | aHTUIPUT 100000

npoBosiokn  (CB-
08X19H®D2I12),
(CB-
'6X16H25M6)*

ITonyaBTOMaTnye-
CKasi CBapKa MeJH
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1 2 3 4 5 6
U €€ CIJIABOB!
a) B 3aIllUTE a30Ta | DIEKTpOaHAs Mens 7,0 7000
IPOBOJIOKA
(MHX-KT5-1-
0,2-0,2)*
0) B 3alIUTe CMECH | DIEKTPOTHASL Menb 11,0 11000
aproHa " rejus IPOBOJIOKA
(MHX-KT-5-1-
0,2-0,2)*
7 Pyunas cBapka | Onektpoabl (O3A- | ATtoMUHUS 20,0-28,0 10000-14000
amomuauss u ero | 1, O3A-2/AK)* OKHCh B BHJIE
CIUIaBOB a’po30Jid
KOHJICHCAIIH
8 [TonyaBTOMaTH4ue- | DIEKTPOIHBIE To xe 7,6-28,0 3800-14000
cKas aproHto- | nposoJioku (/1-20,
nyroBas (renmueBo- | AHILI, AHI-6T,
nyroBas)  capka | AUP, crutaB-3)*
ATIOMUHHUSL U €T0
CIUIABOB  IUIaBS-
IIUMCSL  DJIEKTPO-
JIOM
9 [TonyaBTOMaTH4e- | DIEKTPOIHBIE Tutan u ero | 4,75 500
cKast aproHHO- | MPOBOJIOKU JIBYOKHUCH
IyroBasi ~ cBapka
TUTAHOBBIX CIUIA-
BOB  ILIABSIIUMCS
IIEKTPOAOM
b. HanuiaBka JMTBIMH TBEPAbIMHU CILUIABAMHU M KAPOUIHO-00PHIHBIM U COCTUHEHUSIMH
10 | Pyunas snexktpony- | 1) JIutsie TBepabie | XpOMOBbIN 1,01-1,66 | 101000-
rosas HaIUIaBKa craBel (C-27, B- | anrunpun 16600
2K)**
2)  CrepxHeBsle | To xe 2,12-4,35 | 212000-
AIEKTPOBI 435000
c JETUPYIOLIEH
obmazkoii  (KBX-
45, bX-2, XP-
19)**
3) HannaBounsie | To xe 0,033 3300
cmecu (KbBX)*
(BX)* Kenesa 54,2 9000

OKHCh C TpH-
Mechlo  (TO-
PHUCTBIX  WJIH
or 3 mo 6%
MapraHIieBbIX
COCIUHCHUMN
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1 2 3 4 5 6
11 | Pyunas razosas | 1) Jluteie TBepabie | XKenesa 3,16 800
HaIUIaBKa cruiaBsl (C-27) OKHCh C TIpH-
Mechio  (To-
PUCTBIX WU
or 3 mo 6%
MapraHIieBbIX
COEIMHEHUN
(B-2K)* XpoMOBBIH 0,475 47500
aHTHJIPUT
2) Jluteie xapOu- | Bonbdpam 3,94 650
B TpyOUaThie
(PO-JINT-T3)
(CB- Keneza 12,0 2000
10I"2H2CHT) OKHCBh C IIpH-
Mechio 10 3%
OKHCJIOB Map-
rafia
2) XpoMoHHKese- | XpOMOBBIii 0,5-1,0 50000-
BBIC DJIEKTPOJHBIE | aHTHIPUL 100000
npoBosiokn  (CB-
08X19H®2112),
(CB-
['6X16H25H6)*
12 | I[lonyaBromaruye- | [loporiku 11 | XpOMOBBIN 0,063- 6300-35700
CKO€ Ta30BO€ HaIlbl- | HAIBUIEHUSA AHTUJIPUJL 0,357
JIeHue (CHI'H,
BCHI'H)*
B. CBapka u HalJIaBKa MO/ IJIABJICHHBIMH U KepaMu4ieckuMu guirocamu
13 | ABromatuueckass u
MOJIyaBTOMaTHue-
CKasg CBapka [0
MJIaBJICHHBIMU
darocamu:
a) cTanu DIIEKTPOAHBIE DTOPUCTHIN 0,017-0,2 | 40-400
MPOBOJIOKH, (ITFO- | BOJOPOT
col (DII-2A, DII-
0, OI-7, DII-12,
AH-2 6, AH-64,
48-09-6M, OCII-
45)
(AH-30, AH-60, | Mapranen 0,012-0,07 | 40-250
AH-348A, 48-0D-
11)
0) amOMHUHHUA U €ro | DIeKTpoaHas AnmromMuHuA 31,2 15600
CIUIaBOB IPOBOJIOKA, (ITIOC | OKKCh B BHJIE
(AH-A1)* a’po30J1st
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1 2 3 4 5 6
KOHJICHCAllUH
14 | ABTomatnueckas u
MOJIyaBTOMAaTH4e-
CKas CBapka MOJ
KepaMHYEeCKUMU
bmocamu:
a) CTaJu DIIEKTPOAHBIE VYraepona 17,8-22,4 | 900-1100
MPOBOJIOKH, (IIIO- | OKUCH
col (K-8, XKC-450,
KC-12I"'A2)
(K-11) Mapranen 0,089 300
(AHK-18, K-1) ®topucteit | 0,042-0,15 | 80-300
BOJIOPOJ
0) aIIOMUHUS U €T0 | DIEKTPOaHAS To xe 0,076 150
CIJIaBOB MPOBOJIOKaA, (IIrOC
(KA-64)
N Omnpenensronme BO3AYXO00OMEH BpEIHbBIC Kosmite-
iy TexHonoruueckasi orie- | BEIECTBA cIBO  BOS-
panus Hanmenosa- Komnue- 3
o Nsmepurenb lyXa B M
HUE CTBO
I'. KonTakTHas 3J1eKTPOCBapKa, CBAPKa TPeHHeM, IJIa3MeHHOe HaNbLIeHne, MeTaJlIn-
3alus, 3JIEKTPOAYTrOBasi pe3Ka, ra3omjiaMeHHasi pe3Ka U CBapKa
1 KonTakTHass  3yekTpo-
CBapKa CTaJIU:
a) CThIKOBas Keneza okuch | [/u  wa 75|25 4000
¢ npumecho | KBA  HOMH-
no 3% OKuc- | HAIBHOU
JIOB Maprasiia | MOILIHOCTHU
MaIlTUHbI
0) ToueuHas To xe To xe na 50| 2,5 400
kBA
2 | Capka TpeHUEM Oxkucp yrne- | Mr mHa 1|80 0,4
pona cM” [UIOMAH
CTBIKA
3 IIna3smenHoe  HambLIe- | AJTIOMUHUS I' ma 1 xr|775 38700
HUE aTFOMUHUS OKHCh B BHJE | pacX0ayeMoO-
a’po30Jisi KOH- | FO MOPOIIKa
JICHCAIUN
4 | Meraumzauust  ctanu | [{uaka okucp | I Ha 1 kr| 96 16000
HUHKOM pacxoayemMon
MIPOBOJIOKH
5 | T'a3zoBas pes3ka BbICOKO- | Mapranen I' wa 1 w™m|0,12 400
MapraiieBUCThIX  CTa- JUIMHBL ~ pe3a,
neun TONMHUHONA 1
MM
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1 2 3 4 5 6
6 | To xe, yrmepomu- | Keneza oxuch c | To xe 0,45 75
CTBIX M HHU3KOJIETH- | MpUMechio 10 3%
POBaHHBIX CcTaJieh OKHUCJIOB Mapras-
na
7 | To xe, turaHoBbIX | Turan m ero aBy- | To xe 0,15 150
CILIABOB OKHCh
8 | DnekTpoayrosas AnmtoMuHusi OKuCh | To xe 0,2 100
pe3ka  aJlOMUHUE- | B BHUJE a3po30Js
BBIX CIUIABOB KOH/JICHCAIUN
9 | TI'a3zoBas cBapka | A30Ta OKHCh I' ma 1 kr|22 4400
CTajey aueTUICHO- aueTuiIcHa
KHUCIIOPOJIHBIM  TLIa-
MEHEM
10 | To xe, ¢ ucnoan3o- | To xe I' ma 1 «kr|l5 3000
BaHHEM MpornaH- cMecH
OyTaHOBOI CMECH

* TpeOyeTcsi JOMONMHUTEIbHOE MPUMEHEHHE peclUpaTopa WM Iojlaya YUCTOrO BO3AyXa
MOJT MacKy.

** O0s3aTeNIbHO YCTPOWCTBO MECTHOW BBITSDKHOW BEHTWISIIIUKM U JOTIOJTHUTEIHLHOE MIPUMe-
HEHUE pecrnupaTopa.
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Ilpunooscenue I1.4
PacyeT 3a1IIUTHOT0 3a3eMJICHUS M 3AIMUTHOIO 3aHYJIEHUSA

I1 4.1. Pac4ér 3aIMTHOIO 323eMJICHUSA

Pacuér 3amuTHOTO 3a3€MIICHUS MOXET BBINOJHATHCS IO JTOMYCTUMOMY
COINPOTHUBJIEHUIO 3a3€MIISIFOIIETO YCTPOMCTBA R, WIM MO JOMYCTUMBIM HaIlps-
KEHUSIM IPUKOCHOBEHUSA U mara U,, U U,,.

JlonmyCcTUMBbIE 3HAYEHHSI CONPOTUBIICHUS 3a3EMISIIOIIMX YCTPOMCTB CO-
riacHo «IIpaBui yCTpOWCTBA 3JEKTPOYCTAaHOBOK» CIIENYIOLIHUE:

- 0ns yemanogok 0o 1000 B

R, =40M - ecnu cyMMapHass MOIIHOCTb UCTOYHUKOB TOKA, IMUTAOIIUX

cetb Ooniee 100 xBT.
R, =10 OM - BO BceX OCTAJIbHBIX CIIyYasXx.

- 0n1s ycmarogok eviuie 1000 B

250

R, =——<100mM - B ceTsX ¢ HOMHMHAJIbHBIM HampsuKeHueM 6, 35 kB ¢

3
M30JIMPOBAHHON HEUTpaJIbIO MPU MaJIbIX TOKax 3a3eMiieHust (MeHee 500 A) npu
YCJIOBUM MCIIOJIb30BAHUN 3a3€MJIISIIOIIUX YCTPOMCTB TOJIBKO ISl DJIEKTPOYCTa-

HOBOK HarpsbkeHreM Boime 1000 B.

125

R, TSlO OM - TOXe B CETAX C HOMHUHAJIBHBIM HAINpPSHKEHUEM O,

3
35 kB ¢ u301MpoBaHHON HEUTPAIBIO U MAJIbIMUA TOKaMH 3a3€MJIEHUSI, HO C UC-
MOJIb30BAHUEM 3a3€MJIAIOIINX YCTPOUCTB OJHOBPEMEHHO M IJisi AJIEKTPOYCTa-
HOBOK HanpsbkeHnueMm 10 1000 B.
R, =0,50M - B cersx HanpsbkeHueM 110 kB u Beime ¢ adpdexTusHO 3a-
3eMJIEHHOW HEUTpasbIo MPpHU OOJIBIINX TOKaX 3ambikaHug (6osiee 500 A).
Tox 3aMbIKaHus Ha 3eMIIIO [, B yCTaHOBKax HanpsbkeHueM Oonee 1000 B

0e3 KOMIICHCALMM EMKOCTHBIX TOKOB OIIPCACIIACTCA U3 BbIPAKCHUA

U (D
]3 - ?,5()(3511«.]7. +IB.J7. )9 A

rae U — nuHeiiHOe HamnpsDKeHUe ceTH, KB; /[, |, - nuuHa KaOeNnbHbIX JTUHUAMN, KM;

IB.J].
B ycranoBkax namnpspkenuem 6osiee 1000 B 6e3 koMmmeHcamu EMKOCTHBIX CO-
CTaBJISIIOIIMX  TOK  3aMbIKaHMSI HA  3€MJII0  NPUHUMAETCS  PaBHBIM
1,=125-1,,,,A,l,,n - HOMUHAJIbHBII TOK IOTPEOUTENEN CETH.

llopsodoxk pacuéma 00OUHOUHBIX UCKYCCMBEHHBIX 3A3eMIEeHUL

- JJIMHA BO3YITHBIX HHHHﬁ, KM.

HOM ?
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1. OnpenenuTs AOMYCTUMOE CONPOTUBIIEHUE 3a3EMIISIFOIIETO YCTPOKWCTBA
- R, (cM. BbILIE).

2. IlpuHATE THN 3a3€MIIMTENSA, KOTOPBIA MOXET OBbITh BBINOJHEH W3
CTAJIIBHBIX CTEPKHEN auamMerpoM d =12+20mMMu JuuHOM [=5+10m, u3
CTAIBHBIX TPYO d =25+50 MM 1 [ =2,5+5M, U3 cransHON M0JI0CH HIXPUHON
b=20-+40wmm u qmuHou 15, 25, 50 m. PaccrossHue Mexay OOMHOYHBIMU BEp-
TUKAJIbHBIMU 3a3€MJIMTEISIMA MPUHUMAETCI a =1-+5wm, rIyOuMHa 3all0kKeHUus
3azemmurenei npuaumaercs H, =0,5+0,8 M.

3. OnpenenuTs BEIMYHMHY YJEIBHOIO COINPOTHUBIEHUSA TIpyHTa p IO
tabn. [1.4.1.

4. OnpenenuTh 001Iee CONPOTUBIICHUS OJITMHOYHBIX 3a3EMJIUTEICH.

- ISl BEPTUKAJIbHBIX 3arIy0JIEHHBIX B TPYHTE 10 opmyJie

2

OE:pFP(]Ilzl+lln4HHj,OM ( )
2d\ d 2 4H-I

rae [, d v H — nivHa, tuamMeTp U IIyOrHA 3aJI05KeHHST CEPENHBI 3JIEKTPOJia OT

R

1
IOBEPXHOCTH IPYHTa, M, onpeaenseMas o gopmyne H = H + 5l , M.
- I TOPU30HTAJIBHBIX TOJIOC, 3arTTy0JECHHBIX B TPYHTE, IO (popmyIie
20 (3)
= Prp In ’ OMm
2rd  b-H,
rae /, bu H, - [nvHa, mypyHa U riryOnHa 3aJ10KEHMs TI0JI0ChHl B TPYHTE, M, IO-

Ka3zaHHble Ha puc. [1.4.1.

A A 3

A4

Puc. II. 4.1. Cxema pacrnoJioskeHusl 3J1eKTPOI0B 3AIIMTHOI0 3a3eMJICHUS] B TPYHTe

Ecnu obuee conporuBiieHue R, MEHBLIE WIM PABHO JIOIyCTUMOMY CO-
MPOTUBJICHUIO R;, TO MPUHUMAEM OJIUH 3a3€MJIUTEb.

222



Ecmu obmee conporusiieHue R, OONbIIE TOIYCTMMOIO COINPOTUBICHHUS

R, TO HEOOXOIUMO MPUHSTH HECKOJIBKO 3a3€MJIMUTEICH.
5. Onpenenutb KOIUYECTBO 3a3eMIIUTENEH 0 opmylie
- 1711 BEPTUKAJIbHBIX 3a3€MJIMTEINEH, 3ariyOJICeHHBIX B TPYHTE

R, 4)

n= mT

b
R- LI
rie 1,- K03(pQUIHUEHT UCIONb30BaHNS BEPTUKAIBHBIX 3a3eMIIMTENCH, onpee-

JgeMbld u3 taon. 11.4.2.
- JIIs1 TOPU3OHTAIBHBIX ITOJI0COBBIX 3a3¢MIIMTEIICH, 3ariyOJICHHBIX B TPYHTE

Rog )
mT

n= ’
R- Nr
rae 1, - Koap(UUUEHT UCTIONb30BAHUS YIOKEHHBIX MOJIOC, ONPEAEIIIEMbI U3
Tabn. 3.
6. OnpenenuTb COMPOTUBICHUE COCTUHUTEIBHON MOJIOCHI 3a3eMIIUTENEH B
rpyHTE 110 popmyJie

21° 6
Ryon = P p “or oy (©)
27tlnon ALy

3necw [,,,b u H, - cM. popmyny u puc. I1.4.1. [, =105-a-(n—-1) -

IIPU PACIOJIOKEHUH 3a3eMIIUTENIEH B Psifl; @ — PACCTOSTHUE MEXIy 3a3eMIINTE-
asiMu, ipuHuMaemoe no tabia. [1.4.2 u 11.4.3; n— xKonuuecTBO 3a3eMIIMTENEH,
IIPUHUMAEMOE U3 pacy€ra.

7. OnpenenuTh MOJHOE COMPOTUBJICHUE 3a3eMJISIIONIETO YCTpOWCTBa (3a-
3eMIIUTENEH U COEUHUTEINIBHBIX MOJI0C) M0 popmyJie

ROB 'Rnon OM (7)
os "Nnon t R

I7I€ Mo - KO3 ULIMEHT UCTI0Ib30BaHNS COEAMHUTENBHOM 0JIOCHI, ONpeaes-

R

non —
R

mon “Mpr "7

ercs 1o tadn. 11.4.4; n, . - Ko3ppuureHT ucnonp3opanus 3azemunreneil. I1pu

BEPTUKAJIbHBIX 3a3€MJIMTEIIAX MpUHUMaeTcs u3 Taosn. [1.4.2, npu ropuzoHTaAIb-
HBIX MOJOCOBBIX 3a3eMIIUTENAX — U3 Taou. [1.4.4.
Tabnuua I1.4.1
Ipuban:kéHHbIe 3HAYEHNS YAeIbHBIX JIEKTPUYECKUX CONPOTUBJICHUI
Pa3JIMYHBIX TPYHTOB

I'pynT, BO#a Bo3MoskHbI€ TTpeienbl Konebanui,
OM'M
1 2
I'nmuna 870
CyrnuHok 40 - 150
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Oxonuanue maoan. 11 4.1

1 2

ITecok 400 — 700
Cymnecok 150 — 400
Topd 10-20
YepHo3zEm 9-63
CanoBas 3emMiis 30 -60
Kamenuctoii 500 — 800
CKaTUCThIN 104 =107

Tabnuua I11.4.2
Ko puunenTnl HCnoa1b30BaHusA 7], 3a3eMJIMTeIeH U3 TPYO MM YroJKoB 0e3 yuéra

BJIMAAHHA ITOJOCHI CBA3HN

OTHollleHue pacH [Tpu pa3mereHuun B psij [Tpu pa3meleHnn 0 KOHTYPY
CTOSIHHSI MEXKTY
Tpy6amu (Yroi- Yucrno tpy6 Yucno tpyo
KaMH K UX JUTHHE (yroskos) s (yromnkos) Uy
2 0,84-0,87 4 0,66-0,72
3 0,76-0,8 6 0,58-0,65
5 0,67-0,72 10 0,52-0,58
1 10 0,56-0,62 20 0,44-0,5
15 0,51-0,56 40 0,38-0,44
20 0,47-0,5 60 0,36-0,42
2 0,9-0,52 4 0,76-0,8
3 0,85-0,88 6 0,71-0,75
5 0,79-0,83 10 0,66-0,71
2 10 0,72-0,77 20 0,61-0,66
15 0,66-0,73 40 0,55-0,61
20 0,65-0,7 60 0,52-0,58
2 0,93-0,95 4 0,84-0,86
3 0,9-0,92 6 0,78-0,82
5 0,85-0,88 10 0,74-0,73
3 10 0,79-0,83 20 0,68-0,73
15 0,76-0,8 40 0,64-0,69
20 0,74-0,79 60 0,62-0,67
Tabnuua I1.4.3

Ko3(ppuunenres! HCoNb30BaHus 1) NAPAJLIEILHO YJI0KEHHBIX I10J10C

Jmuuaa | Yucno na- PaccrosiHne mexay napasuliesIbHbIMU IT0JIOCAMU, M
KQKJIOM N0 palIeib-
JIOCBIL, M | HBIX IOJIOC 2,5 > 10 15
1 2 4 5 6 7
15 2 0,56 0,65 0,75 0,80 0,85
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Oxonuanue maon. I1 4.3

1 3 4 5 6 7
15 15 0,37 0,49 0,60 0,73 0,79
10 0,25 0,37 0,49 0,64 0,72
2 0,50 0,60 0,70 0,75 0,80
25 15 0,35 0,45 0,50 0,66 0,73
10 0,23 0,31 0,43 0,57 0,66
2 0,45 0,55 0,65 0,70 0,75
0,7550 15 0,33 0,40 0,48 0,58 0,65
10 0,20 0,27 0,35 0,46 0,53
Taonuuall. 4.4

Ko puumenT ucrnoab30BaHust 1., COCAMHATEILHON M0J0CHI 3a3eMJIHTe/Iel U3 TPYO
WJIH YTOJIKOB

OTHOILIEHUE
paccTosTHUA Yucno TpyO Wi yrojikoB
MEXy 3a3€M-
JIMTEIISIMA K UX 4 8 10 20 30 30
JUTUHE
[Ipu pacnonoxeHUu MOJIOCH B PsiAy TPYO WK YTOIKOB
1 0,77 0,67 0,62 0,42 0,31 0,21
2 0,89 0,79 0,75 0,56 0,46 0,36
3 0,92 0,85 0,82 0,68 0,58 0,49
ITpu pacmonokeHUH MOJIOCH IO KOHTYPY TPYO WIIH YTOJIKOB
1
0,45 0,36 0,34 0,27 0,24 0,21
2 0,55 0,43 0,40 0,32 0,30 0,28
3
0,7 0,80 0,56 0,45 0,41 0,37

Ecnu monydeHHOE 3HAaYEHHE MOJIHOTO CONMPOTUBIICHUS 3alIUTHOTO 3a3€M-
JICHUS1 3HAYUTEIIbHO MEHbIIIE (B /IBa M O0Jee pa3) AOMYCTUMOIO COMTPOTUBIICHUS
R, << R, HEOOXOAMMO YMEHBIIUTh KOJIMYECTBO 3a3EMJIUTENEH, NIH U3MEHUTh

UX pa3Mephbl.

IIpumep pacyera OIMHOYHBIX 3a3eMJINTEIEH

HcxonHble JaHHBIE 711 pacyeTa 3allluTHOTO 3a3€MJICHHS:

1) I'pyHT — CyrinuHOK;

2) YnenpHOE CONPOTUBIIEHUE TPYHTA Prp,=150 OM-M;

3) B kauecTBe 3azeMiuTeNel MpeasiaraeTcsi UCIOJIb30BaTh CTAJIbHBIC
TpyObI AsiHOM 2M, uameTpoM 40MMm, U3roroBieHHble u3 crtaiu Cr. 3;
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4) B kadecTBe COEAMHUTEIHHOM TMOJIOCHI MPEAaraeTcsi HCIOJIb30BaTh
CTaJbHYIO IUHY ceueHueM 40x4mm;

5) 'myOuna 3a10KeHus] BEpTUKAIBLHOTO 3a3eMiauTess 0,9m.

PacrnosnosxeHust BEpTUKAILHOTO 3a3€MJIUTEINS MPEICTABIICHO Ha puc. 1.

BaImosiHsieM pacyeT COMPOTUBIICHHUS BEPTHKAIBHBIX JIEKTPOIOB
8
R :p(m21+1]n4l—l+lj, (8)
" 2ml

d 2 4H-I

rae p = 150 Om, — ynenbHOE CONPOTUBIICHUE TPYHTA; [ U d — NIMHA U HAPYXK-
HBIIl TMaMeTp 3JIEKTPOJa 3alIUTHOrO 3a3eMiieHus, M; H — riayOuHa pacnosoxe-
HUS LEHTP AJIEKTPOJIa, oNpeessieMas pacuyeTom

1 9
H=H,+ > ©)
2
2
H=O,9+5=1,9M
Takum oOpazom:
1 2:2 1, 4-19+2 10
= 20 g 22 L A2 s 5o, 1o
2:3,14-2 0,04 2 4-19-2
OmnpenensieM HEOOXOAMMOE KOJIMYECTBO 3JIEKTPOJIOB:
R, (11)
n= ,
RI[OH
rae R,n = 4 OM — nomyckaemMoe CONPOTHBIICHHUE 3aIIUTHOTO 3a3€MJICHUS;

585

n =14,6 =>n=15.

PacnonoxxeHue cCoe JMHUTEIBLHOM MOJIOCHI MPEACTaBICHO Ha puc. [1.4.2.
OmnpenensgeM CONMPOTUBIECHUE COCAMHUTEIBHOM MOJOCHI MEXKIY SJIEKTPO-
JTaMU, PACIIOJI0KEHHBIMU B PSIJI:

ro_ P 202 (12)
o ol bH. )

T1€ lyon — AJIMHA COCIUHUTEIBHOM MOJIOCHI, M, OIPEAEIIsIeMas B 3aBUCUMOCTH OT
pacrionoxenus 3azemnuteneit: [ =1,05-a-(n—1), m

> TII€ a- PACCTOSTHUE MEXIY

3a3eMJIMTEISIMH, [ =105-4-(15-1)=58,8m; b — WHUpUHA COETMHUTENHHOI

noyiockl; Hyy, — TIIyOWHA 3a7I€TaHusl COCTUHUTEBHOMN TTOJIOCHI.

2
R = 150 In 2-58,8 =5,870Mm. (13)
2-3,14-58,8 0,04-0,9

OHpe)IeJ'ISICM O6IHC€ COIMIPOTUBJICHUC 3AIIUTHOT'O COIIPOTUBIICHUA:
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Rnon ) RTp
0011 =
RTp ) nr{on + RHOJI ’ T]Tp n
R 5.87-58.,5 B
on - 585.0,72+5,87-0,67-15

R

Owm. (14)

3,39 Om.

JIJisi ycTpaHeHUsI OMACHOCTU MOPaXEHUs: paOOTHHUKA BJIECKTPUUYECKUM TO-
KOM PAaCCYUTAHO YCTPOMCTBO, COCTOSAIIEE U3 15 3a3emnureneid JiMHOW 2 M Aua-
MeTpoM 40 MM, PacnoJIOKEHHBIX B PSJl U COCIMHEHHBIX Tojiocou. [Ipu stom
oO11iee conpoTuBieHUe cocTaBisieT 3,39 Om, yTo MeHbIIe 10mycTUMoro (4 Om).

I1 4.2. PacyeT 3a1MTHOTO 3aHYJICHUSA

3alUTHBIM 3aHYJICHHEM Ha3bIBACTCS IPEIHAMEPEHHOE COEMHEHNE YacTen
AJIEKTPOYCTAHOBKH, HOPMAJIbHO HE HAXOMSIIUXCA MOJ HANPSIKEHUEM, C TIIyXO-
3a3eMJICHHOUM HeUTpasbio TpaHchopMaropa.

3aluTHOE 3aHYJIEHUE AJIEKTPOYCTAHOBOK 0053aTEIbHO:

e npu HanpspbkeHnn 380 B u Beie nepemenHoro toka u 440 B u BeIie mo-
CTOSIHHOT'O TOKa;

® [IpY HOMUHAJILHOM HanpsbkeHuu Boilie 42 B u Huxe 380 B nepemeHHoOro

Toka u Bbiie 110 B u Hmxe 440 B noCTOSTHHOTO TOKa — B MOMEIICHUSIX C

MNOBBIIIEHHOW ONACHOCTHIO, 0CO00 OMACHBIX U HAPYKHBIX YCTaHOBKAX.

3alMUTHOE 3aHYyJIEHUE JOJDKHO OOEeCHedrBaTh 3alIUTY JIIOACH OT mopaxe-

HUS 3JEKTPUUYECKUM TOKOM IMPU MPUKOCHOBEHUH K METAUIMUYECKUM HETOKOBE-

AYIIMM YacTsM, KOTOpPbIE MOTYT OKAa3aThCs IOJ| HAIMpPSKEHUEM B pPeE3yJbTaTe
3aMbIKaHUS Ha KOPITYC.

[Tpu 3aMbIKaHUU HA KOPIYC CO3/Ia€TCs LEMb OAHO(A3ZHOTO KOPOTKOTO 3a-
MBIKaHHsI, B PE3yJbTaTe YEro cpadaThIBACT 3allUTa U DJIEKTPOYCTAaHOBKA OT-
KJIFOYAETCsl OT CETH.

Llens pacuera 3aHyJ€HHS — OINPEAEIUTH YCIOBUS, NMPU KOTOPBIX OHO
HAJeKHO U OBICTPO OTKIIIOYAET MOBPEXKICHHYIO AJIEKTPOYCTAHOBKY OT CETH.
Cornacno ITYD npoBoauMocTh (pa3HbIX W HYJIEBBIX 3AUIUTHBIX MPOBOJIHUKOB
J0JIKHA OBITh BbIOpaHa TaKOW, YTOOBI MPU 3aMbIKaHUH (Da3bl HA KOPITYC BO3HU-
KaJ TOK KOPOTKOTO 3aMbIKaHUS [y, TPEBBIIAIOIINN HE MEHEE Ye€M B 3 pasa HO-
MUHAJIbHBIM TOK ITABKOTO 3JIEMEHTA MPEIOXPAHUTENS WU HEPEryJIUpPyeMOro
pacuenuTens WIM TOKa PEryJHupyeMOro pacUenuTels aBTOMaTUYeCKOro BbI-
KJTFOYaTessl.

IK3 2 3]HOM. IUL.BCT. (1 5)

3HAYCHUE [opm. nn. ser. TPEIOXpAHUTENEH T ceTer HanpsbkeHueM 220 u 380 B
npuBeneHbl B Ta0u. [1.4.5, 1y aBToMaTudeckux BoiKiIrodaTesen — taosn. 11.4.6.
HoMuHanbpHBIN TOK MJIABKOM BCTaBKU BHIOUPAIOT U3 YCIOBUSA:

IHOM. 1. BCT.>IH0M.
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(1om — HOMUHQJIBHBIN TOK JIEKTPOYCTAHOBKH).
Benuunna Toka ogHO(Da3HOTO KOPOTKOTO 3aMbikaHus (/;) ompexaensercs
o dhopmyiie:
U (16)
[ o

K3 — 7’
T

3

rae: Uy — dasHoe HanpsbkeHue, B; Z, — conporusnenue netm “dasa - HOIb”,
Owm; Z, — conpoTuBieHHE 00MOTOK TpaHchopmaropa, OM; Z,=RytR,; Ry — co-
npotusiieHne (pasznoro mposoja, OM; R, — CONPOTUBIIEHUE HYJIEBOTO MPOBO/IA,
OMm

Zy+

17
Reolu (17)
S

rIe p - yHeNbHOE COmpoTHBIEHHE, OMMM/M; (P yer=0,018 Om-MM*/M,
P amommms— 0,028 OM-MM /M); [ — nvHa TpoBOAa, M; S — CEUeHUE MPOBO/IA, MM

Taonuya I1.4.5
3nauenue I, 1JIs HEKOTOPbIX THIIOB NMPeI0XPAHUTEIeH
Tun npenoxpaHuTess Lion, A
P -2 6,10,15,20,25,35,45,60
HIIH - 60 6,10,15,20,25,35,45,60
ITHT - 10 4,6,10
ITH 2 -100 30,40,50,60,80,100
ITH 2 - 250 80,100,120,150,200,250
Tabnuua I1.4.6
3navenue I, AJIA ABTOMATHYECKUX BhIKJIKOYATe/eil HAa HanpsixkeHun 380 B
Tun BeIKITIOYATENS Liow, A
AIl 50 — 3 TM (3 - da3HbIii) 1,6;2,5:4;6,4;10;16;25;40;50
AIT 50 -2 TM (1 - da3ubrii) 1,6;2,5;4;6,4;10;16;25;40;50
A 3161 (1 - dpa3nbrif) 15,20,25,30,40,50
A3163 (3 - dba3ubrIit) 15,20,25,30,40,50

Tabnuya I1.4.7
3Ha4veHHe MOJHBIX CONMPOTUBJIEHUI (Z;) 00MOTOK MaCJAHBIX TPaHcGOPMATOPOB

MonmrocTs TpaHchOpMa- Z., OM, TIpH cXeMe CoeTMHEHUs] 0OMOTOK
Topa, KBA
Y/Y, AY,
1 2 3
25 3,110 0,906
40 1,949 0,562
63 1,237 0,360
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Oxonuanue maon. I1 4.3

1 2 3
100 0,799 0,226
160 0,487 0,141
250 0,312 0,090
400 0,195 0,056
630 0,129 0,042
1000 0,081 0,027
1600 0,054 0,017

Pacuetr mpousBenem, cormmacao Gopmynst 15: I; = 31, per, TAE Ly per-
TOK IJIAaBKUX BCTaBOK MPEAOXPAHUTENS] UM aBTOMATUYECKOTO BBIKIIOYCHUS
OF; I, ser. = 1,214, (A) — IpU OTCYTCTBUM MYCKOBBIX TOKOB.

Taonuua I1.4.8
3HavyeHHe MOJHBIX CONPOTUBJIEHUH (Z,) 00MOTOK CyXuX TpaHc(OpMaTOpoOB
MomHOCTb Cxema coequHeHHUS Z., Om
TpancpopmaTtopa, KBA 00MOTOK
160 A/Yy 0,165
180 Y'Y, 0,453
250 AY 0,106
320 Y'Y, 0,254
400 A/Yy 0,066
560 Y'Y, 0,130
630 A/Yy 0,042
750 Y'Y, 0,109
1000 A/Yy 0,027

HomuHanbHBIN TOK 2JIEKTPOYCTAHOBKH paCcCYUTHIBAETCS 1o dhopmyre 18

- 18
IHOM - V3U,cos@My, ( )
rae U, - muneitnoe nanpsbkenue (U, = 380 (B));coscp=§=0,9-1<oa(b(pnunem
MoIHocTH Tpanchopmaropa; 1,, = 0.8 — 0.92 KIIJ] mexanuueckoe Ha TpeHUE.

Ioo=—751 12676 A (19)
HOM 1 73.380-0,9-0,8 ’
Iiser = 1,2%126,76 = 152,114 A (20)
Ucb (21)
IKB = —Z'I‘p
Z,pg T ey
rae Z, pg = Ry + Rpg - IOJIHOE CONIPOTHBIICHHE.

Torma
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Up (22)

I. =
- Ry, PE+(@)2
p-t (23)
R =
L,PE S
p=20,018 (OM e ) - yaenbHoe conpotuBieHue meau; £ = L + PE- nnuHa npo-

BOIHMKA; £ = 100M ; S ( MM?) — ceuenne L, PE; S=6 MM?; Z,, (OM)- obmiee
CONPOTUBJIEHUE CYXOT0 TpaHchopmaropa;Z,, = 0,08 Om

100

2 J—
Iz = —0 370083 673,48 A.

YcnoBue Boinossiercs 673,48>3-126.76, anekTpoTrepMuyecKas yCTaHOB-
Ka OTKJIFOUHTCS OT ceT 3a Bpems T = 0,05c.

[Ipumensiercs npenoxpanurens [TH-2-250/160 ¢ Hepa3zbopHO# miaBKOU
BCTAaBKOM IPEAHA3HAYEHHBIN JUIsl 3aIUTHI CUJIOBBIX U BCIIOMOTaTEIbHBIX LIETIEH
AJIIEKTPOYCTAHOBOK, AJIEKTPUYECKUX CETEH MEPEMEHHOIO M IOCTOSHHOIO TOKA
IIPU NIEPETPY3KAX U KOPOTKUX 3aMBIKAHUSX.

PacimmdpoBka HanMeHoBaHusl npenoxpanurtens: 11 — nmpegoxpaHurtens;
H — naceimnoM; 2 — HOMep cepun; 250 — HOMUHAIBHBIM TOK NPEAOXPAHUTEIIS
250 A (Tok mmaBkoit BctaBku oT 80 10 250 A).
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Ilpunoscenue I1.5
Pacuer 0011ero MCKyCCTBEHHOT0 OCBEIlCHUS

Hcxonabple naHHEbIEe:

[lex, y4acTOK — y4aCTOK CBAapKHU;

Pa3zmepsl nomemenus: A — qnuHa nomemenus 12 m; B — mmpuna nome-
meHust — 6 Mm; H — BeicoTa moMereHus — 5 M.

Pacuetr MCKYyCCTBEHHOTO OCBEILICHUS BBIMOJIHIEM MO METOAY Kod(duim-
€HTa MCIOJIB30BaHUs CBETOBOTO MOTOKA. JJisi cO3MaHus UCKYCCTBEHHOI'O OCBE-
IICHUS B pabouyeM MOMEIICHUH, KaK B TIOMEIICHUN C HAJTMYHUEM IbLIU, UCTIOJb-
30BaHbl cBeTWIBLHUKHA JICII 22 2x65-001 ¢ JIIOMHUHECIIEHTHBIMH JIaMIIaMU
(rpynma cBetusibHUKA 1). Kakplii CBETUIILHUK COCTOUT M3 JIBYX JIaMIT MOIIHO-
cThio 65 BT. CBETOBOI MOTOK, CO3JaBaCMbIM OJHOM TaKO# JIaMIIOi, COCTaBIISICT
(tabn. 5.18) F, = 4650 JIm, cBeToBas otnauya — Co = 58 JIM/Bt. CBeTHIIBHUK
JICII 22 2x65-001 — BcTpauBaemsplil CBETHWIIBHUK ISl BHYTPEHHETO OCBELIEHUS.
Kopmyc cranbHOM, MITaMIIOBaHHBIN, BHYTPEHHSISI TTOJIOCTh CBETHJIbHUKA 3alllU-
IIEHA OT MOoNaJaHus MbUIM W BJIATW YIUIOTHUTEIbHBIMU Npokiagkamu. [Ipume-
HSETCS JIJIs1 OOIIEro OCBEIICHMS MBIILHBIX 1 BIQKHBIX IPOU3BOJICTBEHHBIX 3/1a-
HUH.

JlanHbIe 115 pacyera:

E., =200 nk;
K,=1,8 (ctp. 145);
S=12-6=72",
z=1,10

n=>2

F,=4650 am nns nammsl JII[-65;
N - ko3(pdurnmeHT ucnoiap3oBanus, oT. ea. N=0,42 (tabmn. 5.17) ¢ yuerom Ko3(-
(UIMEHTOB OTPaXXEHU MOTOJIKA, CTEH U NoJia cooTBeTcTBEHHO 50:30:10.
Bricota noaBeca cBeTuabHUKOB (¢-1a 10 cTp. 145):
H,=H—-H,y -Hepeca - Heper =5 —0,8 — 0,4 — 0,254 = 3,546 m

Nunexc nomerenus (hopmyaa 10):
A-B 12-6

= - = 1.12
""H, (A+B) 3546(12 +6)
KOJ'II/IIICCTBO CBCTHUJIBHUKOB.
E,-S-z-K, 200-72-11-1,8
N = = = 7,29

n-F,-n 2-4650-0,42

Takum 00pa3oM, IS HCKYCCTBEHHOI'O OCBEIICHHUS B pabodyeM ITOMeIIe-
HUM C pazMepaMu 12x6 M JTOCTAaTOYHOM SIBIIAETCA CUCTEMa U3 7/ CBETHIIbHUKOB
JICIT 22 2x65-001. ITockonbKy IiJii paBHOMEPHOT'O OCBEIIEHUS HEO0OXOIUMO
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YETHOE YMCJIO CBETHJIBHUKOB, OIpEJEsieM BO3MOXXHOCTb NMPUMEHEHHUS CHUCTE-
MBI U3 8 CBETWJIbHUKOB (JIBa CBETUJILHUKA B PAAY, 4 psja CBeTUIbHUKOB). [loa-

CUMTAEM OTKJIOHEHHE OT HOPMHUPYEMOTO 3HAUCHHUS OCBEIIIEHHOCTH
N-n-®mrn  82:4650-0,42
Ey = = = 2109.
Skz 72:1,81,1
[logcuntaeM OTKIOHEHUE OCBEIICHHOCTU (JOMYCTUMOE OTKIIOHEHHE B
0oJibiyto ctopony 20%, B MeHbIyto 10%).
|Ex—Eg| |200-219|
AEL = B 20l 1009 = 222222
H

JOITYCTUMOTO.
DIIEKTpUYECKAast MOIIIHOCTh BCEM OCBETUTEIIBHOW CHCTEMBI:
P=NnP,=28-2-65=1040 Bt unu 1,04 kBt
JInsi paBHOMEPHOT'O OCBEIIECHUS MOMEIICHUS CBApPOYHOTO Yy4yacTKa ILIO-
maaeo 72 M paccurMTaHa CHCTeMa OOIIEero MCKYCCTBEHHOT'O OCBEIICHUS, CO-
crosmas u3 8 ceetuiibHUKOB TUMna JICII 22 2x65-001, pa3MmenieHHbIX B 2 psija
10 4 CBETUJILHUKA B PSIAY.

100 = 9,5%, uto sBIseTCS B Mpeaenax
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Ilpunooscenue I1.6
Pac4yeT ecTecTBEHHOI0 OCBEIIEHU S

Pacuér mmoniaanm CBETOBBIX MPOEMOB COCTOUT B OMNPENEIICHUH OTHOIIIE-
HUA IUIOIIAJM CBETOBBIX MPOEMOB K ILIOMIAAM MOJIa MOMeENeHus B %, Mpu Ko-
TOpoM obecnieunBaeTcsi HopmupoBanHoe 3HaueHne KEO. Pacuer npousBoauTcs
no gopmyne (12) nmpu 60koBOoM ocBelleHUH noMerneHust u (13) npu BepxHeM
OCBEIIICHUH.

Hcxonabple naHHbIe:
L]ex, yuacmok — y4aCTOK CBapKHu;
Paszmepvr nomewenus: L — nauna nomenieHus 12 m; B — mpunHa nomenieHus —
6 M; H — BeicoTa noMmemeHus — 5 M. KommuecTBo OKOH — 4, IIONIAaAb KaKI0TO
OKHa 5 M.
Cucmema oceewjenuss — G0OKOBast OTHOCTOPOHHSISL.
Pa3zpso spumenvuvix pabom — Y1I (tabin. 5.13);
I'pynna aomunucmpamuénoz2o pauona no pecypcam c8emogo2o Kiumama -1
(nmst Huxeropopackoit obmacTtu).
Tun nomewenuss MO CTENEHU 3arpsi3HEHUST BO3AYIIHOW CpeAbl — MPOU3BO/I-
CTBEHHOE IIOMELICHHUE.
Ceemonponycrarowuii Mamepuai — CTEKIIO OKOHHOE.
Koncmpyrkyus nepennémog — mepernnérbl CTalbHbIE JIBOMHBIC, BEPTUKAIBHO
PacmnoJIOKECHHBIE.
['myOuHa nmomenieHus (IIMpUHA NOMENIeHUs B Uiy 1juHa CTeHbl TOMEIIEHUs,
PacCIOI0KEHHOM TIEPIIeHIUKYIISIPHO CTeHE ¢ OKHaMmu) G = 6 M.
PaccrosiHne oT Hapy>XKHOW CTEHBI 1O PAaCYETHOM TOYKH (ITyOMHA TMOMEIICHHS
MuHyc 1 M): L;=6-1=5 m.
Xapaktep OTpaKarolleil MOBEPXHOCTU: MOOENEHHBIN MOTOJOK, OKpaIIeHHBIC
CTEHBI, TEMHBIHN MOJI.

Tabnauunvle danHble:
e Hopmuporannoe 3nauenue KEO = 1 (cm paznen 5.2.5).
o Kosdodunuenr 3anaca K, = 1,5.
e (BeroBas XxapakTepucTUKa okHa (Tadi. 5.19) n, = 9,7. 3HadyeHue Ko-
addunreHTa ObLIO BHIOPAHO MPU pacyeTe OTHOIIEHHUS JJIUHBI TTOMeE-
IIECHUS K €ro riyOouHe % = % = 2 ¥ OTHOIICHHUH TTTyOWHBI TOMEIICHUS
K €ro BBICOTE OT YPOBHS YCJIOBHOM paboueil MOBEPXHOCTH JI0 Bepxa

OKHa (Hl).Hi1 = 2;67 = 2,22.

Bepx oxHa HaxoauTcs Ha BbICOTe 3,5 M OT mona ((paKTHIECKHUe JaHHBIC TI0
TJIAaHUPOBKE MOMEIIEHUS), YPOBEHb YCIIOBHOM pabouel noBepxHoctu = 0,8 M).
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e KondduiuueHT 3aTeHEHHOCTH NPOTUBOCTOSIIMMH 37aHUSAMHU (TaOJL.
5.23) K, = 1. IlpuHAT 119 OTHOIIEHUSI PACCTOSIHUS MEXY paccMar-
pUBacMbIM W TPOTHUBOCTOSIIUM 3JaHHEM K BBICOTE PACIOJIOKCHUS
KapHH3a MPOTUBOCTOSAIIECTO 37aHUs HaJ IMOJOKOHHUKOM paccMaTpHUBa-
emoro okHa 3 u 6oee.

e Koadduuuentsl cBeronponyckanus (tadi. 5.20-5.22, 5.24).

T1; T2, T3, T4 cooTBeTcTBEeHHO 0,9; 0,6; 0,8; 0,8.

o KoadduuueHntsl oTpakeHus moTosika (p;), CTeH (p,), mona (ps) — 50%;
30%:; 10%.

e 3HayeHus K03 UIMEHTA 7; 3aBUCAT OT CPEIHEB3BEIIEHHOT0 KOAhPu-
[IMEHTA OTPAXKECHUS P, NOTOJKA, CTEH M I0Ja, OIPENEIIeMOro Io
bopmyiie:

Pep = (P11 + P28 + p383) /(81 + 52 + 83),

T7€ P1, P2, P3 — KOIPDUIIUEHTHI OTPAKEHUSI TIOTOJIKA, CTEH U Toa (tabmn. 5.17);
S1, S, S5 — MIIOIaM TOBEPXHOCTHU MOTOJIKA, CTeH (0€3 OKOH), ToJIa.

PaccuuthiBaeM cpeaHEB3BEIICHHBIN KOI(POUIIMEHT OTPaKEHHs MOTOJKA,
CTEH, MoJa:

Pep = (50 - 72 +30- 180+ 10 - 72) / (50 + 180 + 50) = 34,71%

3Hast Py, U YUUTHIBAas OTHOLIEHHE INIyOWHBI MOMELIEHUS K BBICOTE OT
YPOBHS YCIIOBHOM pabouel MOBEpXHOCTU 0 BepXa OKHAa paBHOMY 2,22, OTHO-
[IICHUE PACCTOSTHUSL PACUETHOM TOYKH OT HAPY>KHOW CTEHBI K IIyOMHE IMOMeIIe-

5 .
HUsL PABHOMY — = 0,83, oTHOILIIEHNE AJTMHBI TOMEUIEHUS K €r0 TIIyOuHEe paBHOU

2 HaxoauMm 1o Tabi. 5.26 3HayeHue ko3¢ duruenta = 1,5.
e, =1%.
1,=0,9- 0,6- 0,8- 0,8=0,3456
3HayeHus BCEX HaWACHHBIX K03(G(UIMEHTOB MOJCTaBisieM B (HOpMyITy

IJIsL pacdycTa OOKOBOI'O OCBCILICHUA

10050 _1:1,4-97 .
72 0,3456-1,5

S=18,86M".

Tpebyemasi 1IoIIab CBETOBBIX MPOEMOB IS JIOCTHXKEHHUST HOPMHUPYEMOIO
srauenns KEO = 18,86 m’.

BbiBoj. PeanbHast miomags OKOHHBIX IIPOEMOB paBHa 4:5=20 M°, uTO
OopIre TpeOyeMOii.

Pacuér mmomanau cBETOBBIX IMPOEMOB MPH BEPXHEM OCBCIICHHH BHITIOJ-
HSICTCS aHAJIOTHUYHO.
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Ipunoswcenue I1.7
PacueTt B031yX000MeHa IIsl yAaJIeHHSI BPeIHbIX BelleCTB

1. JIna ynaneHus BpEAHBIX Ta3000pa3HbIX BBIACICHHUH, 00pa3yrOMINXCs
IpY CBApKE HA CTAI[MOHAPHBIX MOCTaX, MOTYT ObITh MPUMEHEHbI MAHEIH PaB-
HOMEpHOro BcacbiBaHusi. OObeM Bo3nyxa, L, M>/4, OTCACHIBAEMBI MECTHOM
BBITSDKHOW BEHTWIALIMEN onpeensieTcs no Gpopmyre:

L=a-b-V-3600 M’/u,
rie aud b— pasmepsl MaHelu, M;V- CKOPOCTh OTCAachIBAEMOTO BO3/AyXa B
TUIOCKOCTH CEUEHHUSI 0 KPOMKE 30HTa, M/C(3-4 B )KUBOM CEUEHUN).
L=0,5-1-4-3600 = 7200 m’/4
2. KonndecTBO BO3MyXa, YIAIIEMOTO C MOMOIIBIO MECTHBIX IIEJIEBBIX
OTCOCOB HEOOXOIMMO ONpEALIATh 10 hopMyIIe:
L= KVA
rae K=12 mis oguHapHBIX MIENEBBIX OTCOCOB U K=16 1711 HECKOIBKUX IIEJIe-
BBIX OTCOCOB, A — CHJia TOKa, TOCTaBJISIEMOTO CBAPOUHBIM arapaToM.
L = 123/300 = 80,5 m’/u.

3. Ilpu 0THOBPEMEHHOM BBIICIICHUU B MOMEIIEHUE HECKOJIBKUX BPEIHBIX
BEIECTB, 001anaronmx 3pGHeKToM CyMMaIuu JeHCTBUSI, BO3yX000MEH ClIeny-
€T ONPENENATh, CYMMHUPYsI PacXOJbl BO3yXa, PACCUUTAHHBIE MO KAXKIOMY M3
ATUX BEILIECTB.

Hanpumep, npu cBapke uyryHa Iposojokoi XI9I9®203 komauuyecTBo
BPEJIHBIX BEIIECTB, BBIICISIIONIUXCS B BO3IyX (B rpaMmax Ha 1 Kr pacxogyemo-
ro matepuana) cocranisier (npunoxxenue I1.1.):

CBapousslii a3p030d1b -7,0.
Oxuch maprania -0,42.
Xpomoseii anruapuz -0,03.
Pacuer Bo3myxooOMeHa Ha ydacTKe MPOU3BOAUTCS 0 popMmyiie:
L=Y.(krm:b))
r7i€ k— yIeIbHbIN BO3yX000MEH AJIs i-TOTO BHIa CBapKH,
k; — 100000 M’/ KT CBApOYHOTO MaTepHasa i XPOMOBOIO aHTHApHaa, 3500 —
11 okucu Maprania, S00 — 1y CBapO4YHOTO a3pOo30JIsl.
m — KOJIMYECTBO CBAPOYHOro MaTepuaina (mpuHumaeM 1 Kr);
b; — KOTMYECTBO MOCTOB (IPUHUMAEM 2).
L= Y.(krm;yb;) = (100000-0,03-2) + (3500-0,42-2) +(500-7-2) = 6000+2940 +
7000 = 15940 m’/u.
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