OMNTUSTIK-CAZACSTAN == SOUTH KAZAKHSTAMN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
-

«OHTYCTIK HasaKcTad MeaMuMHa akanemmusacsir AK AQ «HOHHO-KasaxcTaHOKan MEAMUWMHCKAR aKafemMuss

Kadenpa «HxeHepHBIC TACIUILIHHBI) 76-11

Crp. 1 u3 58
MeTOZ[I/I‘{eCKI/Ie YKa3aHuA K IPAKTHICCKOMY 3aHATUIO AUCIHUIIIINHE

«OxpaHa TpyAa 1 TeXHHUKa 0€30I1aCHOCTH »

METOANYECKUE YKA3ZAHUA K IIPAKTUYECKOMY 3AHATUIO

JNucnumimnaa «OxpaHa Tpy/Aa U TEXHHKA 0e30MacHOCTHY

Kox mucuunimaei: OTTB 4303

Haszanmue OIl: 6B07201 Texnosorusi gapManeBTH4€CKOro MPOU3BOICTBA
O0bem yueOHbIX yacoB/ (kpeauT): 35 yacos / (Skpeaur)

Kypc u cemectp: 4 kypc, 7 cemecTp

HIeiMkenT 2024r




OMNTUSTIK-CAZACSTAN SOUTH KAZAKHSTAMN
MEDISINA MEDICAL
AKADEMIASY ACADEMY

«OHTYCTIK HasaKcTaH MeaWUMHA akanemusacols AK AD «HOHO-Ka3axcTaHCHAA MEAMUWHCKAR aKanemMuas

Kadenpa «HxeHepHBIC TACIUILIHHBI) 76-11

Crp. 1 u358
MCTOZ[I/I‘-ICCKI/Ie YKa3aHuA K IPAKTHICCKOMY 3aHATUIO AUCIHUIIIINHE

«OxpaHa TpyAa 1 TeXHHUKa 0€30I1aCHOCTH »

Metoanueckue yKazaHusl K IPAKTUYECKUM 3aHATUSAM pa3paOoTaHbl B COOTBETCTBUU C pabodeit
nporpaMMmoil (cwabycom) mo gucuumimHe «OxpaHa Tpylda M TeXHHMKa O€30I1acHOCTH»
00CyX/IeHbI Ha 3aceJaHuu Kadeapsl
[Ipotokomr Ne 2024 r.

3aBenyrommii kajd. I'. . OpeimbeToBa



ONTUSTIK-QAZASSTAM SOUTH KAZAKHSTAMN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTIK Ha3aKeTaH MEAWUMHA aKafeMmuacbis AK AD «HOmHO-KasaxcTaHCKan MEAMUWHCKAR aKanemMuss
Kadenpa «HxeHepHBIC TACIUILIHHBI) 76-11

Crp. 1 u3 58
MeTOZ[I/I‘{eCKI/Ie YKa3aHuA K IPAKTHICCKOMY 3aHATUIO AUCIHUIIIINHE

«OxpaHa TpyAa 1 TeXHHUKa 0€30I1aCHOCTH »

Tema 1: OueHkKa cTeneHu ONMACHOCTH M BPEIHOCTH NbLJILHOI0 BO3yXa.
Hesn: onpeneneHue MbUIEBO3AYIIHOTO BO3AyXa Ha paboyeM MeCT€ METOJIOM B3BEIIUBAHHS U
['uruennyeckas oreHKa ero.
Hean o0yuenus:
CTyneHT X0J17KeH 3HATh:
(] LB, BUBI TIBLIH;
- OMpe/IeNIeHre CTEIEHU OMTACHOCTH U BPEAHOCTH MBUILHOTO BO3/yXa;
- HICTOYHUKH BBIICJICHUS NbUIM HAa paboueM MECTE;
- IPUHIIUIIBI paOOThI MBUIEBO3YIIHBIX U3MEPUTEILHBIX TPUOOPOB;
- BO3JICHCTBUE MbUIM HA OPTraHU3M YEJIOBEKa.
CTyneHT 10J15KeH YMeTh: ONpeAensiTh 00beM BCACBIBAEMOT0 BO3AyXa BO BpeMs SKCIIEPUMEHTA.
Omnpenenenne (pakTUYecKOW KOHIIGHTPAUWMU NbUIM B Bo3ayxe H. IlpoBeneHwe caHuTapHO-
TUTMEHNYECKOM OIIEHKHU U OLIEHKU OMACHOCTH IIbUIN B BO3IYXE.
4. OcHOBHbIE BONIPOCHI T€MBbI:
1 .BIMsIHUE TIBUTN HA 3[I0POBbE YEIOBEKA.
2. xommeHTupoBath [11BK.
3.HeoOxomuMoe 000pyaOBaHHE I PAOOTHI.
4.CriocoObl OYMCTKU BO3AyXa OT BPEIHBIX BEIIECTB.
Metoabl 00pa3oBaHus 1 00y4eHHUS:
Pabora c nuTeparypoil u 31eKTPOHHON 0a30ii 17151 OCBOCHUS CTYIEHTAMU TEMBI.
[Teimp-00pa3zyer rpymnmmy 0co0o0 BpeaHbIX BemecTB. [IpoMbIieHHAs TBLTH
[IpombliieHHas! MbUTh — 3TO TBEPJbIE YACTHIIbI, B3BEIICHHBIC B BO3/IyXe padoueil 30HBbI
pa3MepoM OT HECKOJIBKMX MUKPOH 110 1ojiel MuUKpoHa. [TockobKy BO3AyX SBIISETCS AUCTIEPCHON
CpeZoH, MbUTb Ha3bIBAIOT a3P030JIEM, a TBEPblE YACTHUIIBI — JUCIIEPCHOM (hazoil.
[IpombInneHHast MbuTbh KJIacCUGUUIUPYETCS 110 CI0c00y 00pa30BaHMUsl, TPOUCXOKACHUIO U
pasmepy yactull. B 3aBucumocTH OT croco6a oOpa3oBaHMs €€ KIACCU(UIMPYIOT Ha IMbUIb
JIe3UHTETPaIliy U KOHJEHCAIuH (a3p030JIb).
I[To nepBomy criocoby oOpa3oBaHuUs IbLIb 00pa3yeTcs B pe3yabTaTe MPOMBIIIICHHBIX ONepaIyii,
CBSA3aHHBIX C pa3pylIEHHUEM WIM U3MEIbYE€HHEM TBEPJbIX MAaTEpUaOB U TPAHCHOPTHPOBKOI
CBIITY4YHUX MaTEPUAJIOB.
Bropoii myTte mnbuieoOpazoBaHHs — 00pa3oBaHME TBEPJbIX YAacTHUIl B BO3AYyXE BCJEICTBUE
OXJIAKJEHUS WM KOHAEHCALMU [apOB METAJUIOB WJIM HEMETAJUIOB B BBICOKOTEMIIEPATYPHBIX
nporeccax.
B 3aBucMMOCTH OT MNpPOUCXOXKIEHHS MbUIb OBbIBAET OPraHUYECKOH, HEOPraHWYecKoH U
CMEIIAHHOM. XapakTep MbUIM U €€ BPEIHOE BO3JCHCTBUE BO MHOTOM 3aBUCAT OT €€ XUMHYECKOIO
COCTaBa, KOTOPBIN ONPEAEIAETCS €€ IPOUCXOKICHUEM.
Bapixanue npliin MOKET BBI3BATh MOPAKEHUE OPTaHOB JIbIXaHUS — OPOHXMT, THEBMOKOHNO3 MU
pasBUTHE OOIIMX peakuuid (MHTOKCHKalus, amieprus). HexkoTopble BHIBI MBUIM 00JIAJAIOT
KaHILIEpOTeHHBIMU CBOMcTBaMU. Bo3zieicTBre MbulM MOXXKHO HaOMIoAaTh Hpu 3a00JIEBAHUAX
BEPXHHX JIBIXaTEJIbHBIX MyTeH, CIM3UCTHIX 000JI0UEK IJ1a3, KOXKHBIX MOKPOBOB. BipIxaHue mbutu
CIOCOOCTBYET pa3BUTHUIO IMHEBMOHUH, TyOepKyle3a, paka Jerkux. [THeBMOKOHMO3BI SBISIOTCS
OJTHUM U3 HauboJiee paclpoCTpaHEHHBIX NpoQecCHOHaIbHBIX 3aboneBanuil. [lapsl U rasbl
00pa3yroT CMeCh C BO3yXOM, a TBEPJIbIC U KUJKHUE YACTHIIbl BEIIECTB — JAUCIEPCHBIE CUCTEMBI
— 00pa3yroT a’po30iH. A’PO30JH AETATCS Ha MbUTh (pazMepoM Ooree 1 Mkwm), abiM (MeHee 1
MKM) U TyMaH (4acCTHIIbI )KHJIKOCTH pasMepoM MeHee 10 MKkm).
[Teie paznensior Ha kpynHyto (kpynHee 50 mukpoH), cpenHtoro (50...10 MukpoH) u
MeJKoaucnepcHyro (Meree 10 MUKpOH).
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[Te11p KIIACCHPUUUPYETCS MO pa3Mepy YaCTHIL:

- BuauMas neuib (kpynHee 10 MkM) OBICTPO MOJAHMMAETCS U3 BO3AYXa, MPH MPOTIaTbIBAHUU
3aCTPEBACT B BEPXHUX JBIXATEIBHBIX MYTAX U YAAISETCS MPHU KallUie, YNXaHUH U KaIllje,

- MEKpockonrieckas mbuib (0,25...10 MKM) ycTOHYMBa Ha BO3IyX€ U MOTJIOMIACTCS

- KpOBB IIOCTYIIAET B AJIbBEOJIbI JIETKOI'O U MIOPAXKAET €r0 TKaHb;

- YIIbTpaMHUKpPOCKOIInYeckas Mblib (pazmepoM meHee 0,25 MKM), B JIETKUX

- 60...70% 3acTpeBaeT, HO PICK €ro HCTCYCHHS HEBEIIMK, TaK KaK ero o01as Macca HeBeIuKa.

- Bpennoe BoznelCTBUE MBUIM ONpENENsieTcs IPYTMMH €€ CBOMCTBaMH: pPacTBOPUMOCTHIO,
dopmoii yacTul, TBEPAOCTHIO YACTHUI], YAApONPOYHOCTHIO, aJCOPOIMOHHBIMH CBOWCTBaMH,
AIEKTPUYECKOM 3apskaeMocThi0. Hanpumep, anekTpuyeckas 3apspkaeMOCTh IbUTH CIIOCOOCTBYET
CTaOUIIBHOCTH a3p030JIsl; ANEKTPUUECKU 3apsyKEHHbIE YACTHUIIbI 331€PKUBAOTCS B JIBIXATEIbHBIX
nyTsX B 2...3 pa3a qoJiblie.

B cooTBeTcTBUY C CaHUTAPHBIMH HOPMAaMH yCTAaHABIMBACTCS MPE/eNibHAs KOHIEHTPAIHS BT B
BO31yxe paboueii 30ubI (LLIPK) (Mr/m3).

Heobxomumocts crpororo cobmonaenus [IJIK tpedyeT perysispHOro KoHTpousst (GakTHUIECKOTro
KOJINYECTBA BO3IYIITHON MBUTH B paboveii 30He MPOU3BOICTBEHHBIX TOMEIICHUH.

OCHOBHBIM ~ KpUTEpHUEM KadyecTBa BO3JyXa SBJISETCS MPEAENBHO  JOMyCTHMAs
KOHLEHTpalus BpeaHbIX BemlecTB. CylecTBYeT HECKOJIBKO €MHUIL] BEIPAXKEHNSI KOHIICHTPALUH:
Macca, 00beM, COOTHOIIEHWE, MPOUEeHT U T. . [Ipu caHWTapHOW OllEHKE KadecTBa BO3ayXa
NPUHATO BBIPAXKATh KOJMYECTBO (KOHLEHTPAIHMIO) 3arps3HSIOMIMX BEIIECTB B MHJUIMTPaMMax
(mr/m?) Ha 1 ky0.M BO3ayXa. JTa eIMHUIA CUUTAETCS YAOOHOU, TaK Kak MOXKET BhIpaXkaTh JIt000e
arperaTHoe COCTOsIHME cMeceil (ra3, map, a3po30Jib, TBEP/IbIE BELIECTBA).

[ToporoBast nmomyctumasi KoHieHTpaius. [IpemenbHo gomycTrMasi KOHIEHTpPAlUs BPEIHBIX
BEIIECTB B BO3/lyXe paboyeil 30HbI OnpeesieTcss COBPEMEHHBIMU METO/IaMU UCCIIEI0OBAaHUS IIPU
pabouem nporecce paboThl B TEUEHHE 8 4aCcOB €XKEJHEBHO (KpOMe Mpa3AHUYHBIX JTHEH) MM HHOU
MIPOJIOJDKUTENILHOCTH (HO He OoJiee 41 yaca B HENEMIO). ) WIIM Ha OoJiee MO3HUX dTarnax KU3HU
ATOTrO U OYIyIIUX MOKOJICHUN B KOHIIEHTPAIINHU, HE BHI3BIBAIOIIEH BO3MOKHBIX 3a00JI€BaHUN WITH
u3MeHeHuit coctossaus opranmsma (FOCT 12.1.005-88).

Benuunna IIJIK 3aBHCHT OT BO3AEWCTBHSA BpEAHBIX BEIIECTB HA 3J0POBBE UEJIOBEKa H
OKPYKAaIoIIYIO CpeNy.

Bpennble BemiecTBa, coiepralipecs B BO3AYXE B BHJE MAapOB raza WIH a’po30Ji,
MOJPa3JeNIAloTCsl Ha 4YeThIpe Kjacca OINAacHOCTH [0 CTENEHU [OTEHLMAIbHO OIacHOro
BO3/ICHUCTBUS Ha OPraHU3M UYeJIOBeKa:

Bpennsle BemiecTBa, nomnagaroiife B OKPYKalOIIYIO CPEy, ONacHbl B 3aBUCUMOCTH OT CTEIIEHU
BO3/ICHCTBUS Ha OPraHU3M YeIOBeKa.
- 0c000 OMacHbIE BELECTBA, KAU€CTBO BO3/1yXa pabouel 30HbI KOTOPBIX He mpeBblmaeT 0,1 Mr/m3
(1 xmacc);
- BELIECTBa MOBBIIIEHHON omacHocTH, 3HaueHue IIIK B mpenenax 0,1...1,1 mr/m3 (xmace ID);
cpenueit onacHoct, 3Hadenne SML 1,0...10,0 mr/m 3 (kmace X);
- BelecTBa HU3Koro pucka, 3Hauenue SLC soime 10,0 mr/m3 (IV kiacc).

BoszneiictBue Ha opraHu3M yenoBeka. K OCHOBHBIM BpEIHBIM BEIISCTBAM, BIHSIONINM Ha
OpraHU3M YeJIOBeKa, OTHOCATCS:
- pa3apaKUTENH, STH BEIIECTBA MOBPEKIAIOT MOBEPXHOCTh TKAHEH OPraHOB JBIXaHUS, CIFOHHBIX
000JI04€K U KOXHU (KHCIIOTHI, HIEJIOYH, aMMHUAK, XJIOp, COETMHEHUS Cepbl U JIp.); yIyIIAOIIue
BellecTBAa — (PU3MUECKH BpEIHBIC Ta3bl, pa30aBIIAIOLINE KOJIMYECTBO KHUCIOPOAA B BO3JIyXe
(yraekucislii ra3, a30T, METaH U Ap.);

- Si7IBI, BEIIECTBA, BBI3BIBAIOIINE MOPAKEHHE BHYTPEHHHUX OPTaHOB CHCTEMBI KPOBOOOpAIIECHUS
(Oenzomn, heHour) M HEPBHOM crUCTEMBI (CIUPTHI, 3GUPHI);
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- JIETy4ue npemnaparsl (aleTUJIeH, JIETY4YHue YIiIeBOI0PO/IbI);

- IPOU3BOJICTBEHHAS ITbLIb, BHI3BIBAIOIIAS AJJIEPrUUECKUE PEaKIIUU OpraHu3Ma UM MHEePTHAsL.
[Ipu nr060it hopme OTpaBiIeHUsT XapakTep AEHCTBHUS NMPOMBIINUICHHBIX S/I0B OMpPEIENSeTCS MX
(bu3UYECKO aKTUBHOCTBIO — TOKCUYHOCTBIO. [IpOMBINIUIEHHBIE A/1bI — TOKCHUYHBIC BEIECTBa,
OKAa3bIBAIOIIME HEraTUBHOE BO3ICHCTBHME HA OPraHM3M YEJIOBEKa U €ro paboTocrnocoOHOCTh
BCJIE/ICTBUE OTCYTCTBHUSI COOTBETCTBYIOIMX CAHUTAPHO-TEXHUYECKUX MEp Ha MPOU3BOJACTBE U
HEIPaBWJIbHOM OpraHu3aluu Tpya.

CBOHCTBO BEIIECTB OKa3blBaTh BPEIHOE BO3ACHCTBHE Ha KH3Hb YEJOBEKa HA3bIBACTCS
TOKCUYHOCTBIO. TOKcHueckoe NeHCTBHE XMMUYECKUX BELECTB Ha OPraHU3M OIpEIelIseTcs
clenylomuMu (hakTopamMH: KOHIIEHTpAIMeil M arperaTHbIM COCTOSHUEM BEILECTB, COCTaBOM,
(UBUKO-XUMHUYECKUMHU CBOMCTBAMU, TTSIMU TIOCTYIUJICHUSI B OPTaHU3M M UX B3aUMOJICHCTBUEM C
TKaHSMH OpPTraHM3Ma, HAKOIJICHHEM (HaKOIUJICHHEM) U BBIBEJCHUEM U3 OpraHu3Ma. OpraHu3Ma,
IPOJOKUTEILHOCTD BO3JICHCTBY S, YCIOBUS BO3YLITHOW CPEJIbl U T. II.

CpenctBa 1 METO/IbI 3alLIUThI OT BPEJHBIX BEILIECTB.

OcHOBHBIM €HOCOOOM OOpPHOBI C TBUIBIO SABIISIETCS MPEIOTBpAICHHE €€ 00pa3oBaHUs U
pacmpocTpaHeHHs: B BO3AYX, TA€ J(PQPEKTUBHBIMH CUYHTAIOTCS TEXHOJOTHYECKHE H
OpraHHU3aI[MOHHBIE MEPBI:

- BHEJPEHHUE HETPEPHIBHON TEXHOJOTMH, MEXaHH3alHs TPyZAa; TepMeTH3alus 000pyIOBaHUS,
MTHEBMOTPAHCIIOPTUPOBKA, AUCTAHIIMOHHOE yIIPaBJICHHUE;

- 3aMeHa MBUTAIIMX MaTEPUAIOB Ha BIaXKHBIE, TACTOOOpa3HbIE, TPaH YIS,

- CTPEMJICHHUE U T. JI. PACTIOPSIKEHUS.

BaxxHo wucnonp30BaTh CHUCTEMBl HCKYCCTBEHHOM BEHTWJISLIMM, JOIOJIHSIOIINE OCHOBHbBIE
TEXHOJIOTHYECKHE MepomnpusTus 1o Oopbbe ¢ mbuibio. s OopbObl ¢ BTOPUYHBIM
nblIe00pa30BaHUEM, T. €. HOBTOPHBIM PaCpOCTPAHEHUEM OCEBILIEH B BO3TyX€ MbUIH, IPUMEHSIOT
METO/IbI BIAXKHOW YOOPKH, MOHU3AIUIO BO3AYXA U JP. UCTIOIB3YIOTCS METO/IBI.

B cnywasx, korgja HEBO3MOXXHO CHM3UTh 3albUICHHOCTh BO3/1yXa B paboueil 30HE
TEXHOJIOTUYECKUMU M JIPYTUMU DPAJAMKAIbHBIMU MEpaMH, NPUMEHSIOTCS pa3JIUYHbIE BHUJbI
CPEJCTB MHAMBHUAYaAJIbHOM 3aIIUThI: pECIUPATOPBI, CIIEUANIbHbIE KACKU U cKadaHAPHI ¢ Mo1avyeit
CBEXETO0 BO3AYyXa.

[Tpumep 3amanus: OnpeneanuTh HEOOXOIUMBIN BO3IYXO00OMEH M €ro CKOPOCTh ISl CHCTEMBI
BEHTHJISILIMHM 11€Xa ¢ MECTHOM BBITsDKKON M 6e3 Hee. Hanpumep: Pazmeps! nexa: anuHa A = 72 M,
mupuHa B = 24 M, Beicota H = 8 M, nbUIh BBIESETCS B BO3AYIIHYIO CPEIy 1I€Xa B KOJTUYECTBE
W = 0,6 Mr/MuH (MakcuManbHO AOMYyCcTUMas KOHILEHTpauus st atoro Buaa neun (ITJK) = 4
mr/m3). Konnentparus nsui B paboueii 3oue. Ee npunumarot pasuoit [1/IK, koHIeHTpanms nsum
B BO3/yXe, yaanseMoM U3 1iexa, paBHa 30 % ee xoHueHTpaiuu B padoueii 3oue (Cyx.= 0,3-Cp.3.).
CpenHsst KOHIEHTpalys b B mputodyHoM Bozayxe Cr= 0,2 mr/m3. KommuecTtBo Bo3myxa,
yJansgeMoro u3 paboueit 30HbI TOCPEICTBOM MECTHOTO 0Tcoca, paBHO Gm = 4500 m3/4.

IIpumep pemenus. Onpeznensemcs ¢ pa3sMEPOM MACTEPCKOM.

V=A-B-H=72-24.-8=13824 m° o)

Haiinem BpIOpoC mblH 3a 1 yac (B MHUJUIMTpaMMax):

w = 061000 _ oo0qq M2 @)

1/60 caz

1) eciniu uMeeTCst MECTHBIH OTCOC.
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[Ipu HaMM4YKUK MECTHON BBITSHKKH HEOOXOAUMBIN BO3lyX00OMEH PACCUUTHIBACTCS 110 CIIEAYIOMICH
dbopmye:

W-G,(C,, -C ke o8
G=G, + w(Cps =Cu) _ e, 36000 -4500-(4-0,3)
CpmC 03-4-02

yX n

— 23850 m/car 3)

CxopocTh BO3TyX000MEHa B LI€Xe€:

K = % = 212_338% =1,7 aymicy/car, 4)
G= W — 36008 =36000 m®/car )
CYX_CH 0’3.4_0’2

TO €CTh BO3/IyX B IIeXe CIEAYET MEHATH 5,5 pa3 3a 1 uac. [Ipu 3TOM KOHIIEHTpaIus IbLIH B paboden
30He He npeBbimaet [1/K.

2) IIpu OTCYTCTBUU MECTHOI'O OTCOCA.

[Tpu oTcyTCTBMM MECTHOIO OTCcoca (popmyiia 3 yrpounaercs:

HpI/I OTCYTCTBHUU MECTHOM BBITSIKKHU HOpMa BO3,I[YX006MGH8. B IICXC:

K= ol @ =2,6 cmena/uac

TV 13824

Tabmuua 1- 3HaueHus, HEOOXOAMMBIE M ONpeAeTeHHUs HEOO0XOAMMOro BO3AyXOOOMEHa IO
BPE/IHbIM BEIIECTBaM B ITPOU3BOJICTBEHHOM MOMEIIEHUH (1IeXe).

Per =) o B H W, IAK, | eps | cn G

CaHbI MI/MUH Mr/m3
48 24 3,6 0,42 3 3 0,15 3000
50 26 4,8 0,45 3,3 3,25 0,2 3200
52 28 6 0,48 3,6 3,5 0,25 3400
54 30 3,6 0,51 3,9 3,75 0,3 3600
56 32 4.8 0,54 4,2 4 0,35 3800
58 34 6 0,57 4,5 4,25 0,4 4000
60 36 3,6 0,6 4,8 45 0,45 4200
62 38 4,8 0,63 51 4,75 0,5 4400
64 40 6 0,66 54 5 0,55 4600
66 42 3,6 0,69 5,7 5,25 0,6 4800
68 44 4,8 0,72 6 55 0,65 5000
70 46 6 0,75 6,3 575 0,7 5200
72 48 3,6 0,78 6,6 6 0,75 5400
74 50 4,8 0,81 6,9 6,25 0,8 5600
76 52 6 0,84 7,2 6,5 0,85 5800
78 54 3,6 0,87 7,5 6,75 0,9 6000
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| 80 | 56 4,8 10,9 17,8 7 0,95 6200

Metoabsl o0yuyeHuss W OOy4eHHMsl: YCTHBI ONpPOC HAa OCHOBE KOHTPOJBHBIX BOIPOCOB U
pa3BEpHYTHIN OTYET O MpOoBeeHHOH paboTe. CaMOCTOSTENbHOE BBIIIOIHEHHE PAOOTHI
KoHTponbHbIH (BOIIPOCHI, TECTHI, OTYETHI U T.1.)

KaxkoBa knaccudukanys mpoMbIIIICHHON IMBLITH?

KakoBo BiusiHME IBUIM HA OPTraHU3M KaK BPEJIHOTO MPOM3BOACTBEHHOTO (hakTopa?

Ha ckonbko rpymin JenuTes IblIb M0 MPOUCX0KACHUIO?

Urto Takoe nbuih pacrajaa’?

D¢ beKTUBHBIN cIOCO0 3aITUTHI OT TPOMBIIICHHON TIHUTNA?

HazoBuTe HHCTPYMEHTHI JUTsl yIICHUS TTHUINA?

Yto Takoe MpOMBIIIJICHHbIE BPEIHBIC BELIECTBA?

Kakoii nomxHa OBITH NpenenbHO AOMYCTHMAsi KOHIIGHTPALMsi BPEIHBIX BEIIECTB B BO3JAYyXeE
paboueit 30HbI?

Jluteparypa:

OCHOBHOM:

1.ExOexti Kopray sxoHe Tipmimik Kayirncizairi. K. T.XKanracos, E.H.Kouepos, A.C.HaykeHosa,
M.K.)XXantacoB Okynbik Anmatsl. 2012-72.

2.TaiixanoBC.Omip Kayincizairi Herizaepi OKy-oicTemenik Kypar.- AnMater: 9Bepo,2010.- 86
3.Kancansmona 3. K. IIpombliiiuieHHas caHUTapusi U TEXHHKA 0€30MaCHOCTU B MPOMBIIICHHOM
npousBojactBe PK: yueG.-merommueckuit kommiekc; Ka3. nam. mex. yH-t um. C. [l
Acdenusiposa. - Anmartsl : OBepo, 2012.-39 Ger.

JOTOJIbHUTEIBHO:

4. Enbexri kopray. I'.K.Canaposa. Kaparanas, KapMTVY 6acnacet 2011.-316er.

5. Teneno M. I. EHOekTi Kopray xoHe eHOek Kayincizairi. Oky kypansl/ Kaparanner: Medet
Group, 2016. 24 Ger.

6. AoaumyparoB XK.C., {rocebaes M.K., CanatoBa T.C., XakumxanoB T.E. EHOekTi Kopray:
Hopictep xuHarbl. - Anmatsl:- AD:xbU, 2006. -36 Oer.

Tema 2: O0y4eHune, HHCTPYKTAaK U NMPOBEPKa 3HAHMN 1O oxpaHe Tpyaa. UHcTpykuus nis
COTPYAHUKOB (papManeBTHYeCKOT0 NpeanpusTHs.

Heab: knaccu@pupoBaTh NIPUUUHBI TpaBMaTU3Ma U Ipo(ecCHOHAIbHBIX 3a00JI€BaHNN, OCBOUTD
pacueT nokasaTesiel TpaBMaTu3Ma.

3agaya oOyueHms:

CTyaeHT 10JI2KeH 3HATh:

- OCHOBHBIE TEPMUHBI, ONIPEACIEHNUS U MOHATHUS, UCIIOIb3yEeMbIe B 00JIaCTH OXPAHbI TPY/Ia;

- IOBPEKJCHUS BO BpEMS IIPOU3BO/ICTBA;

- 6e30macHbIe YCIOBUS Ha IPOU3BOJICTBE.

CTYJEHT JOJKEH YMETh!

- OKa3bIBaTh OMOIIIb pAOOTHUKAM MPOMBIIIJIEHHOCTH;

- BUJIBI JIOKYMEHTOB, KOTOpbIe HEOOXO0AUMO 3aM0JIHUTh, €CIIU IPUMEHHUMO.

- pacueT nokaszaTesel TpaBMaTu3Ma.

OcHoOBHBIEC BONIPOCHI TeMBbI:

4. ITIpon3BOACTBEHHBIE IOBPEKACHUS, TIOKA3ATEIN.

5. IIpou3BOJACTBEHHBIN TpaBMaTU3M, PO eCCHOHATBHBIE 3a00JIEBaHHS U UX PEIYIPEKICHHE.
6. [TonsiTre HecuacTHOTO city4asi, yuiep0a, mpoecCHOHAIBHOTO 3a00IE€BaHNUS.

7. IlpenenbHO AONycTHMAasl KOHLEHTpALs BPEIHbIX BELIECTB.

Metoabl 00yueHust U 00y4eHHs:
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PaGora ¢ nureparypoit ¥ 3IeKTPOHHOM 0a30ii TaHHBIX TTO3BOJISET CTYJACHTaM OCBOUTH TEMY.
TpaBMbI — 3T0 MOBpEXKICHUS TKAHEH U OPraHOB UEIOBEKa, HAPYIIEHUE IEIOCTHOCTH U (GYHKIINH
TKaHEll M OpraHoB, BbI3BaHHbIE BHEUIHMMHU (DaKTOpaMH, TaKUMU KakK IE€PEIOMbl U BBIBUXU
KOHEYHOCTEH, TpaBMbl MATKUX TKaHEH U CCaIUHbI TeJa, IOBPEKICHUS OPraHOB U MHOTHE IPYTUE
daxTopsl. [IpnanHa TpaBMBIL:

1. Dx30reHHble (PaKTOPHI — BHI3BAHHBIC BHEIIHUMHU (DAKTOPaMH.

2. DHpAoreHHsle (PaKTOPHl — BEI3BAaHHBIC BHYTPEHHUMH (haKTOPaMHU.

K sk30reHHBIM (hakTOpaM OTHOCATCS:

1. Mexanuueckue GpakTops! (yaap, HAXOXKIACHHUE MOJT TSKEIIOH ITUTON, TTaIEHUE C BBICOTHI).

2. Xumunyeckue GakTopsl (IeCTBHE KUCIOT, JOBUTHIX BEILECTB).

3. ®usuueckue (HakTopsl (TEIJIO, XOJIO, NABJICHUE, dJICKTPUIECKUN TOK, pEHTTEHOBCKHE JIy4H,
MOHHU3UPYIOIIUE JTy4H).

4. buonormueckue (akropel (Bo3neiicTBue OakTepui, BHPYCOB, JAPYIHX Makpo- W
MHUKpPOOPTaHU3MOB)

5. [lcuxuueckue pakTopsl (K3-3a cTpaxa, 0OUAbI, PACTEPSIHHOCTH).

Bunape! TpaBm:

1. TpaBMbI pa3AemNsIOT MO HAPYIMICHUIO HEJIOCTHOCTH KOXKH: OTKPBIThIE U 3aKpbIThie. OTKpHITas
TpaBMa — 3TO HapyILIEHHE aHATOMUYECKON LIEJIOCTHOCTH TKAaHEH M OpraHOB: paHbl, NEPEIIOMBI,
OXXOTH, pacTspkeHus. K 3aKpbIThIM MOBPEKICHUSM OTHOCSATCS CCAIAMHBI KOXH, PACTSKCHHS
CYXO0XKWINM, PACTSKEHUN MBIIIIL, BBIBUXA KOHEYHOCTEM, 3aKPBIThIE IIEPEIIOMBI KOCTEH.

2. Octpeie u xpoHudeckue TpaBMbl. OCTpblii — MOBpPEXKICHHE, BBHI3BAHHOE BHE3AITHBIM
BO3/JCHCTBMEM Ha TKaHU OpraHu3Ma. XpPOHUYECKOE MOBPEKACHHE — OTO IOBPEKICHHE,
BBI3BAHHOE MOBTOPSIOIIUMCS U TPOAO0KUTEIBHBIM BO3ACHCTBUEM HEOOJIBIION CHIIBI.

3. [Ipsmble U KOcBeHHbIE TpaBMbl. IIpsiMble TpaBMBI BO3HHMKAIOT B MecTe yjaapa. TpaBMbl,
BO3HUKAIOIINE B APYTUX YACTAX Teja.

4. OGpatuMble U HEOOpaTUMbIE TPABMBI.

CuMITOMBI TPaBM:

MecTtHbIE CUMIITOMBI: 00J1b, OJIEAHOCTD, OTEK, KPOBB U T. JI. TOPAXKEHHON YacTH Tefa.

OO01111e CUMITTOMBI: TOTEPSI CO3HAHMS, TTOBBILICHUE TEMIIepaTyphl Tela, III0X0H MyJIbC, CHUKEHNE
apTepHaJIbHOTO JaBJICHUS, IbIXaHUs, HapyllIeHHs: 0OMeHa BEIIEeCTB U Jp.

OcnoxHEHUs] TpaBM: TpPaBMaTHYECKHI IIOK, HCTOIIEHUE; KPOBOTEYEHHE, KPOBOTCUEHUE;
3apaXeHHe paHbl; HapylleHne (QYHKIUHU )KU3HEHHO BaKHBIX OpPraHoB (Cep/la, MOYeK, JErKux).
COBOKYIIHOCTb TpaBM Yy OINpPEAEIECHHOW TPYIIbI JIIOAEH 33 OIpaHUYECHHBIN IIEPHUOJ BPEMEHU
Ha3bIBAETCS] TPABMAaTU3MOM.

Buns! TpaBm:

1) TpancniopT (aBTOMOOUIIBHBIN, KENE€3HOAOPOKHBIN, BO3AYIIHbBIN, BOJHBIN)

2) IpOMBIIIJIEHHBIE (IPOMBIIUIEHHBIE, CEJIHCKOX035IIICTBEHHbBIE)

3) ecTh pebEHOK

4) ObITOBOM

5) ciopt

6) ynuia

7) BOEHHBII

8) nckyccTBeHHast (CyHIMIaIbHAS) TPaBMa

OcHOBHBIE IPUYNHBI TPABM:

- U3-32 OTCYTCTBHS MPOEKTHUPOBAHUS JONOJIHUTEIBHOTO OOOpYAOBAaHUS MJs pa3felieHus M
XpaHEHUsl MallllH, MEXaHU3MOB, YCTAaHOBOK, 000PY0BaHHUS;

- M3-3a HETIPaBUJIBHOI'O PEMOHTA;

- HEJIOCTaTOYHOE TEXHUUYECKOE COCTOSIHUE JIOMa, pa0OUMX MECT U UX AJIEMEHTOB;



OMNTUSTIK-CAZACSTAN SOUTH KAZAKHSTAMN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTIK Ha3aKeTaH MEAWUMHA aKafeMmuacbis AK AD «HOmHO-KasaxcTaHCKan MEAMUWHCKAR aKanemMuss
Kadenpa «HxeHepHBIC TACIUILIHHBI) 76-11

Crp. 1 u3 58
MeTOZ[I/I‘{eCKI/Ie YKa3aHuA K IPAKTHICCKOMY 3aHATUIO AUCIHUIIIINHE

«OxpaHa TpyAa 1 TeXHHUKa 0€30I1aCHOCTH »

- OTCYTCTBHUE COBEPILIEHCTBOBAHUS TEXHOJIOTMUYECKOTO MPOLIecca;

- HW3-32 HapyLIeHHUs TEXHOJOTHYECKOro Ipolecca, OTCYTCTBHsS HEOOXOAMMOH TEeXHHYEeCKOH
JIOKyMEHTaI1H;

- HapyUIEHNE MTPaBUJI JOPOKHOTO IBUKEHUS;

- TaXKe eClIi OpraHu3alMoOHHasi paboTa BHINOIHEHA YAOBIECTBOPUTEIBHO, H3-32 HEHAUICKAIIETO
coJiepKaHus pabo4yero MecTa, TeppUTOPUH, IPOX0/1a, MECT OT/bIXA;

- €CJIM aIMUHHUCTpALKs HapylIaeT IpaBujla TEXHUIECKOH 0€30macHOCTH;

- U3-3a OTCYTCTBHUSA CPEACTB MHAUBUAYAIbHON 3aILNTHI, UX HENPABUIBHOIO MCIIOJIb30BaHUSA MU
HEUCIOJIb30BaHUs;

- U3-3a HEJIOCTATKOB BO BPEMs O0YUEHHUS;

- eclii pabOTHHUK HE COOTBETCTBYET CBOEH mpodeccui.

[Tpodeccuonanbubie 3aboneBanus. IIpodeccronanbHble 3a00JIeBaHUS BO3HUKAIOT —U3-32
HEIPAaBWJILHOTO BBIIIOJIHEHUSI CAHUTAPHO-TUTMEHWYECKUX IpaBWJI HA MPEAUPUITUSX, LIyMa,
BUOpaIMy M Apyrux Bo3neiicTBuidl. Hanpumep, yenoBek, padoTaromuid B MUILHOM ITOMEIICHHH,
MOXeT 3a00JIeTh THEBMOKOHUO30M, a JIFOH, paboTaroIMe ¢ PaJloaKTUBHBIMU IpenapaTamu, —
Jy4eBOil 00JIE3HbIO.

JintenpHas paboTa ¢ CHJIBHO BHOPHPYIOLIUMHM MHCTPYMEHTAMU MOXET BBI3BaTh COCYIUCTBIN
HeBpo3 (aHruoHeBpos). IlpodeccruonanbHble BpenHble BO3ACHCTBUS BBI3BIBAIOT HE TOJBKO
npodeccuoHagbHble 3a00J€BaHMs, HO U JIpyrue 3aboseBaHus. B 3aBucumocTy oT BUjga paboThI
COKpalieHue pado4ero JHS, MPEIOCTABICHUE €KETOIHO JOTIOTHUTEIBHOTO OTIYCKA, TIEPEPHIB B
pabore (15-20 MuHYT), NpPOBEAEHHE TEXHUUECKUX MEPONPUATHH - CHU3AT KOJIUYECTBO
poecCHOHANBHBIX 3a00JIEBaHUM U TO3BOJISIT MOJHOCTHIO JIMKBUIAUPOBATh WX B TPYAOBOI
NesITeIbHOCTH. Oyayl1uee.

[lytu cHmwkenus mpodeccruoHandbHbIX 3a0osieBaHUN. B 1ensx cHuxeHus npodeccruoHalIbHbBIX
3a00JeBaHUN HEOOXOIMMO Kaxkiple 6-12 Mecs1eB IPOBOANTh MEJUIIMHCKUN OCMOTp HpHU MpUeMe
Ha pabory s, paboTaromMX C PaJUOAKTUBHBIMU IperapaTaMH, B PEHTTE€HOBCKUX KaOMHETax,
ropsuux mnedax M T.0. Jlumam, crpajaromuM  1podecCHOHaIbHBIMU  3a00JI€BaHUSIMU,
MPEOCTABISAIOTCS JIBIOTHl 10 JIMHUM colMalbHOro oOecrneueHus. Ilocobust BpeMeHHO
HETPYJ0CIOCOOHBIM BCIIEACTBHE MPOGECCHOHATBHBIX 3a00J€BaHUI BBINJIAUYUBAIOTCS B pa3mMepe
100% wuxX [0XOJOB HE3aBUCHUMO OT HUX HENPEpPhIBHOIO TpyJoBoro craxa. IleHcuu mno
UHBJIMIAHOCTH  yCTAHABJIMBAIOTCS MHBaJMAaM 1O Mpo(ecCHOHAIbHBIM  3a00JeBaHUAM
HE3aBHCHMO OT CTa)ka paboTBhI.

Pacyer TpaBmaTru3ma.

[Tpumep 3ananus: Bam He00X0AMMO KOJMYECTBEHHO OLIEHUTh I'0JI0BOM ypOBEHb TPaBMaTHU3Ma Ha
OPEINpUATHH cO cpeHel uncaeHHocTho p=1200 paboTHHKOB. KonuecTBO HeCUacTHBIX CiTydaeB
Brojan = 15. Yucno aHel HETPYJOCTIOCOOHOCTH M0 3aKPHITOMY JIUCTY YUE€Ta HECUACTHBIX CITy4aeB
I =120.

[Tpumep perenust. KonnuecTBeHHBIN YPOBEHD UCITIONIb3YETCS MPU U3yYEHUH MPOU3BOICTBEHHOTO
TpaBMaTHU3Ma CTAaTHCTUYECKUM MeTo0M. (DaKTHUECKH PaCCUUTHIBAIOTCS KOA(D(HUIMEHTHI
YacTOThI TPaBMaTU3Ma U TSXKECTH TPaBM I10 CPABHEHMIO C OIPEIEIICHHBIM IIEPHOJIOM BPEMEHHU.
KoadduumeHT yacToTsl TpaBMaTH3Ma, NMPEACTABIISIONINI KOJMYECTBO HECUACTHBIX CIIYYaes,
cootBercTByromiee 1000 paboTaromum, pacCUUTHIBAETCS MO Cieayromen Gpopmyie:

3
K n-10
“op
rgc: n — SapCFI/ICTpI/IpOBaHHOe KOJINYCCTBO HECUHACTHBIX cnyqaeB, Koraga HeprIlOCHOCO6HOCTB B

OTYETHOM TIEPHOJIC COCTABISAET Ooee 3 qHeH;
P — CpeIHECTIHCOYHAsI YUCICHHOCTh PAOOTHUKOB MPEAIPUITHS 32 ITOT EPUOI.

(2.1)
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3areM:
3
) :15-10 _125
1200

Koadduument tsoxkectu TpaBMarusmMa, 0003Ha4aroMIMi KOJIMYECTBO JHEH HETPYAOCHOCOOHOCTH
3a OJIMH HECUACTHBIN CiIy4ail, pacCUMThIBAEM I10 CleAyIolIel Gpopmyre:

2.2)

rae /I - obiee KOoIMuecTBO AHEH HETPYAO0CIOCOOHOCTH 32 OTUETHBIN Meprol (KOJIMYECTBO AHEH
HETPYAOCTIOCOOHOCTH TI0 3aKPBITOMY JIUCTY HECUACTHBIX CIIydaen, 3a(hUKCHPOBAHHOMY OOJIEHBIM
B ONPECIICHHOE BpEMSI).

[ToncraBnsiem ynciioBbie 3HaUeHUS B popMyiTy U orpenessieM Ko3()OUIUEHT TSHKECTH TPABMBI:
3areM paccuutaem K03(pPUIHEHT ceOecTOMMOCTH TPOAYKIINU:

[Tpu pacyere K03(pPHUITUCHTOB YACTOTHI M TSHKECTH HECYACTHBIC CIIyYad, TOBJICKIIHE 3a COOOM
CMEPTh WM UHBATUIAHOCTh, HE YUUTHIBAIOTCS, OHU MOKa3aHbl OTJEIBHO.

Ananus K03()GUIIMEHTOB YaCTOTHI ¥ TSKECTH, IPOBEICHHBIN 3a ONpe/IeIEHHBIN MTEPUO BpEMEHH,
MOKA3bIBACT CHIDKEHHE TPaBMAaTH3Ma BO BCEX OTPACISAX M IMO3BOJSET MPOBECTH CPAaBHEHUE C
TPaBMAaTHU3MOM B JPYTIUX aHAJIOTHUYHBIX OTpaCJIiaX.

AHanu3upys AMHAMUKY yiiepOa, BBICHINE YYPEXKACHUS MPUHUMAIOT HEOOXOIUMBbIE MEpPbI s
ATUX OTpPACJICH.

[IpaBuna peructpalu M pacciaeoBaHUs HECUYACTHBIX CIIY4aeB JAOMYCKAIOT CTATUCTHYECKYIO
00pabOTKy aKTOB O HECUACTHBIX CIy4asix, ONPEeIeHIEe OCHOBHBIX MPUYUH HECYACTHBIX CIIyYacB
Y 3aKJIIOYEHHUE M0 HUM O CTPAXOBBIX MEPOIPHUITHSIX.

Tabauna 1. Magopmanus npegocrapieHa
BApPUAHTHI H- D, kyH BapUAHTHI H- D, KyH
CaHbl CaHbl
1 16 90 6 24 95
2 17 91 7 22 96
3 18 92 8 23 97
4 19 93 9 24 98
5 20 94 10 25 99
P=500-1200
2
BapHUaHThI H- D, KyH BapHUaHThI H- D, KyH
CaHbl CaHbl
1 26 70 6 31 75
2 77 71 7 32 76
3 88 72 8 33 77
4 99 73 9 34 78
5 30 74 10 35 79
11 36 80
3
BapuaHTTap H- D, kyH BapuaHTTap H- D, KyH
CaHbl CaHbl
1 5 80 6 10 85
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2 6 81 7 11 86
3 7 82 8 12 87
4 8 83 9 13 88
5 9 84 10 14 89

3uauenue H- ¢15- no 30

KonTpoJsbHbIe (BONPOCHI, TECThI, 32JaHUS H T.].)

1. Kak Ha3bIBalOTCS ONACHOCTU M YILIEpO, CBA3aHHBIE C IIPOU3BOJICTBEHHON JEATEIBHOCTHIO
yejoBeKa’?

2. [Ipon3BoacTBeHHBIH (haKTOp, CIOCOOHBIN MOBIUATH HAa PAOOTHUKA U BBI3BATh €r0 3a00JI€BaHHUE.
3. IIpousBoacTBEHHBIN (HaKTOP, KOTOPBII MOXKET MOBIUATH HA pAOOTHUKA U CTaTh IPUYUHOMN €ro
TPaBMBI.

4. Kak Ha3pIBaeTCs MOMEIEHHE, I71e Ha pa00THUKA MOT'YT BO3/I€ICTBOBATH ONIACHBIC HJIU BPE/IHbIC
IPOM3BOJICTBEHHbIE (DAaKTOPHI?

5. KakoBbl ycnoBus Tpyna, IpH KOTOPBIX BO3ACHCTBUE BpPEIHBIX WJIH  OIIACHBIX
IPOU3BOJICTBEHHBIX ()AaKTOPOB Ha PAOOTHMKOB HCKIIOUEHO WJIM UX YPOBHU HE IPEBBIIIAIOT
YCTaHOBJIEHHBIX HOpM?

Tema 3: TpeOoBaHusi Me:KIYHApPOAHBIX cTaHaaproB. IIpakTH4yeckoe mnpuHMeHeHHe
Tpe0OBaHUIl MEKIYHAPOIHBIX CTAHAAPTOB Ha (papMaleBTHYECKUX NpeANPUATHSAX.

Heab: O3HakoMHUTbCS € O00A3aHHOCTSAMHU CTPYKTYPHBIX MOJpa3felieHud IO OXpaHe Tpy[a,
00y4YeHHEM U UHCTPYKIMSAMU 10 OXpaHe Tpyaa. Y YUMCs paCCUUTHIBATh YUCIEHHOCTh PpA0OTHUKOB
CIIy>kObl OXpaHbl TpyJa.

IHexaroruyeckue 3agaqu:

CTY/IEHT J0JI2KeH 3HATh:

- tpe6oBanust CHull 2.09.04-87 k moMeneHnIo ciry>k0bl OXpaHbl TPyAa;

- BpeIlHbIE ¥ OTIaCHBIE (DaKTOPHI;

- Oe30macHbIe YCIIOBHS Ha IPOU3BOJICTBE;

- 00s13aHHOCTH TI0 OXpaHe TpyJa pyKOBOAUTENIEH CTPYKTYPHBIX HOpa3 e ieHUH.

CTYZAEHT JI0JIKEH YMETh!

- OKa3bIBaTh TIOMOII TIPH HECYACTHBIX CITyYasx Ha IMPOU3BOJICTBE;

- BUJIbl IOKYMEHTOB, KOTOPbIe HEOOXOAMMO 3aMOJIHUTh MIPU HECUACTHBIX CIIydasX.

- NCTIOJIb30BAHUE CPEJICTB MHIUBUIYaTbHON 3aIINTHI.

- o0ecrieyeHre pabOTHUKOB CPEICTBAMH MHAWBUIYaIbHOM 3alIUTHI.

OcHOBHBIE BONPOCHI TEMBI:

1. IlpombliIeHHbIE BpeHbIE U ONacHbIE (PaKTOPHI.

2. TIpou3BOACTBEHHBII TpaBMaTu3M, MpoQeccHOHAIbHbIE 3a00JeBaHUS W UX paHHee
IpeIyNpexXICHHUE.

3. IloHsITHE HECYACTHBIX CIIy4aeB, MOBPEXACHUN, TPO(ECCHOHATILHBIX 3a00eBaHMIi.

Metoabl 00yueHHust 1 00y4eHHA:

PaGoTa ¢ nuTepaTypoil u 3eKTpOHHOM 0a30if TaHHBIX MMO3BOJISET CTY/IGHTAM OCBOUTH TEMY.
be3onacHOCTh Tpy/Ja - COCTOSHUE 3aLIMIEHHOCTH pabOTHHUKOB, 00eCieYMBaeMoOe KOMILJIEKCOM
Mep, MPEIOTBPAIIAIOIINX BO3ICHCTBHE BPEIHBIX | (MJIH) OMACHBIX IPOM3BOJICTBEHHBIX ()aKTOPOB
Ha paOOTHHKOB B Ipoliecce padoThl;

VYcnoBus GezonmacHOCTH Tpyna — coOunoeHne TpeGoBaHHM 0e30macHOCTH TpynAa TPYAOBOTO
npolecca M IPOM3BOJCTBEHHOM cpenibl MpH HMCIOJHEHHMH PaOOTHUKOM CBOUX CIYXKEOHBIX
00s13aHHOCTEH.
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TpynoBbie 00S3aHHOCTH — 3TO OO0S3aHHOCTH PAa0OTHUKA M paboTONATENs, COTIACOBAHHBLIC B
HOPMAaTUBHBIX NpaBOBbIX akTax Pecmybnmuku Kazaxcran, aktax pabGoTonaTens, TpPyAOBOM
JIOTOBOPE, KOJUIEKTUBHOM JIOTOBOPE.

BpeanbiMu ycinoBusMU TpyAa SIBISIOTCS YCJIOBHS TpyZAa, IMPH KOTOPBIX MPU HECOOIIO/IEHUU
MPaBWJI OXPaHbl TPy/a BIMSHHE OTICIBHBIX IPOU3BOICTBCHHBIX WJIM MPUPOIHBIX (HAKTOPOB,
KOTOpbIE€ HEBO3MOXXHO YCTPAaHUTh, MOXET TMPUBECTH K TpaBMe, MPoPecCHOHATHLHOMY
3a00JICBaHNIO, BHE3AIIHOMY YXYALICHUIO 30POBbS WM OTPABICHUIO PAOOTHUKA. MOBIEKIIEES
BPEMEHHYIO WJIH MOCTOSHHYIO yTpaTy TPYAOCIOCOOHOCTH, MpodeccHoHanbHOe 3a00JIeBaHNEe WIH
CMEpPTb.

Yacts 5 rnasel 33 crateu 306 TpynoBoro konekca Pecmyonuku Kazaxcran onpenenser oxpany
TpyAa cleAylommM o0Opa3oM: OxpaHa TpyAa - 3TO IPaBOBbIC, COLUAIBLHO-IKOHOMHYECKHE,
OpPraHU3aI[MOHHO-TEXHUYECKHE,  CAHUTAPHO-TUTMEHUYECKHE,  JIeYeOHO-TPOPUITaKTHIECKUE,
peaduIHUTaOHHBIE U APYTrHe MEPONPHITHSA. CUCTEMA, BKIIOYAIONIAasi MEPhl U MHCTPYMEHTHI U
oOecrieynBaromas 0€30MacHOCTh KU3HU U 3JI0pOBbsI paOOTHUKOB B mpolecce padoTsl. Eciu
KpaTKO, TO OXpaHa TpyAa — TO CHUCTeMa Mep, HalpaBlIEHHBIX HA 3alIUTY >KU3HU U 370POBbS
paboTHHKa BO BpeMsi ero paboTel. OXpaHa Tpy/Ja B 1EJIOM:

- FOPUJINYECKUI

- MEIUITMHCKU T

- 3KOHOMHUYECKHI

- COCTOUT M3 TEXHHUYECKUX KOMIIOHEHTOB.

Ecnu HapyieH xoTs Obl OIMH COCTaBHOM 3JIEMEHT OXpaHbl TPY/ia, TO BCS OXpaHa TPyJa CYUTACTCS
HapymeHHol. Hanmpumep: TexHUUYecKasi CTOPOHA OXpPaHBI TPyAa — 3TO NMPOU3BOJICTBO MAIIWH,
00opys0BaHusl, MPOU3BOJCTBO, CTPOUTEIBCTBO 3aHUN U T.I. O3HAYAET, YTO BO BPEMs pabOThI
HE00X0MMO cOOIOAaTh MpaBuila OXpaHbl Tpyaa. Ecnu o0opynoBaHue, MalIuHbI, CTAHKA U T.
€CJIM UX C/IeTIaTh OMACHBIMHU TSI )KU3HH U 37J0POBbs padOTAIOIIUX B HHUX JIOJCH, TO 005S3aTEIbHO
OyayT Tpareauu M MPOU3BOACTBEHHBIN TPAaBMATHU3M Ha MPOU3BOICTBE.

5. [Ipu HapylIeHUH CHUCTEMBI MEp, HAMPABICHHBIX HA 3allUTy KU3HU U 37J0POBbS pabOTHHKA B
nporiecce paboThl, TO €CTh B CITyYasX MPUUNHEHHUS Bpeaa )KU3HU U 3J0POBBIO PaOOTHUKA, €CIIN HE
3alMIICHBI €ro MpaBa Ha OXpaHy TpyJda , TO HapyllaeTcs MpaBOBas COCTABJISIOIIAs HJIEMEHTa
OXpaHBI TPy/a.

6. Eciu npu mpousBoacTBe paboT, CBA3aHHBIX C 3arps3HEHHEM, HE O0OPYJOBAHBI MOEUHEIE,
CaHWTAapHO-TUTUECHHUYECKUE TIOMEIIEHHUS, a B TOPSYMX I[[€XaX OTCYTCTBYET JOCTaTOYHOE
KOJINYECTBO COJIEHOM BOJIbI, JTMO0 €CIIM ITOMEIIEHUS 3arps3HEHBI, 3aCOPEHbI, 3ara30BaHbl HJTU €CIIU
HE COOJIOICHBI JIOMyCTUMBIE HOPMBI BPEIHBIX BBIOPOCOB. B HHX YPE3MEPHO MPEBBIIICHBI
BEIIECTBA — ITO MEJIUIIMHCKAsl COCTABIISIIOIIAS DJIEMEHTA OXpaHbl TPyla, CPEACTBA HAPYIICHHI, a
3HAYHT, HAPYIIEHA BCS OXpaHa TPY/Aa, TO €CTh KU3Hb U 3[I0POBbE Pa0OTAIONINX TaM paOOTHUKOB
HaXOJATCS B ONACHOCTH.

7. Ecniu oxpaHa Tpyna He (pUHAHCHUPYETCS, M KaK CIEACTBUE, pAOOTHUKHA HE 00ECTICUMBAIOTCS
CpEICTBAMHU 3alUTHI, CICIHUATBHOW OJEKION, YCTapeBIIMM O0OpYIOBaHHEM, MAIIMHAMHU HE
3aMEHSIOTCSI, OTH YCIIOBHS, HECOMHEHHO, CO3[aJyT OIACHBIC YCIOBHS Tpyda IUIS KU3HU U
310pOBbsI pAOOTHUKOB, YTO O3HAYAET, YTO HApyIlIeHAa SKOHOMHUYECKasi COCTABISAIONIAs HJIEMEHTa
OXpaHBI TPy/a.

8. IIpon3BOACTBO MaIIKH, 000PYAOBaHUs, 00padaThIBaIONIasi TPOMBIIIIIEHHOCTh, CTPOUTEILCTBO
3TAaHHI | T.I1. COOJTFOIEHIE TIPAaBIII OXPaHBI TPY/A sIBIsIETCS 00s13aTebHBIM. Eciin 060pynoBanue,
MAIIUHBI, CTAHKU U T. €CIU 3TO JIENAeTCs OMacHO ISl )KM3HU U 30POBBSl PabOTAIOIINUX B HUX
Jrofied, To 00s3aTenbHO OYIyT Tpareuu Ha MPOU3BOJICTBE, TPON3BOACTBEHHBIN TPAaBMATH3M, a
9TO 3HAYUT, YTO HAPYIICH TEXHUUYECKUHN DIIEMEHT OXpaHbl TPyJa.
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OxpaHa TpyAa pacrpocTpaHseTcs Ha paboTy B OpraHU3aUsIX BceX (HopM COOCTBEHHOCTH, a TAKIKE
Ha TpyA paOOTHUKOB, paboTOmaTeNei, TPYMOBBIX KOJUICKTUBOB, CTYACHTOB, MPOXOMISIIHX
CTaXXHUPOBKY, U TpaxJ1aH, OTOBIBAIOIINX HAKA3aHKE 10 TIPUTOBOPY cyaa. Eciu kpaTko, TO oXpaHa
Tpy/ia — 3TO CHCTEMa CPEJCTB M MepP, KOTOPBIE JIOJKHBI 00€CIeunBaTh O€30I1aCHbBIE YCIOBUS TPy
JUTSI )KU3HU U 3JTOPOBBSI paOOTHUKOB. DTH MEPbl K MHCTPYMEHTHI BKITIOUAIOT B CeOs:

- IpaBUJIa U UHCTPYKIIMH 110 OXpaHe TPYAa;

- U3 CHEIHUAILHOTO MOJIOKEHHS O JIBIOTaX M KOMITCHCAIUSAX JIMIaM, pa0OTaIOIIUM Ha TSKEIbIX,
BPEIHBIX U OMACHBIX paboTax;

- HOPMBI 110 OXpaHe TPYy/a KEHIIUH, HECOBEPIICHHOJIETHUX H JIAI C HU3KOH TPYJ0CIIOCOOHOCTHIO;
- U3 TIPAaBUJI paccieIOBaHUs U (PUKCAIMU TPArMYeCKUX MPOUCIISCTBUI Ha TIPOU3BOJICTBE;

- COCTOUT M3 IIPABHJI IO TEXHUKE 0€30MaCHOCTH M MPOU3BOJICTBCHHON CAHUTAPHH.

OnHO# W3 BaKHEHIINX 3314 110 YJIYYIICHUIO YCIOBUN U OXPaHBI TPY/A SBIISETCS IEATSILHOCTh
po(cor030B, HAIMpaBJICHHAs Ha oOecrevYeHHe MpaB PaOOTHHUKOB B 00JIACTH OE30TACHOCTH W
oxpansl Tpyna. [Ipodcoros, kak u modas apyras o0IeCTBEeHHAs OpraHU3alns, UCTIOIb3yeT CaMble
pa3Hoobpasusie hopmbl BiausiHus. OHOM U3 Harboiee pa3yMHbIX U 3()PEKTUBHBIX (HOPM TAKOTO
pola BO3NEHCTBHS SIBISICTCSI OpraHW3alMs OOMIECTBEHHOTO KOHTPOJISL 3a COOJNIOEHUEM
TpeOOBaHUH TPYJIOBOTO 3aKOHOIATENILCTBA B 001aCTH 0€30IIaCHOCTH M OXPaHbI TPY/A.
PykoBomuTenu CTPyKTYpPHBIX TOJpa3AciieHud 00s3aHbl OOECIEYUTh B OTHONICHUU CBOMX
MOJIPa3JICIICHU B MIPEIeNiaX CBOMX MTOJTHOMOYHN:

* 0e30mMacHOCTh PAOOTHUKOB IPHU SKCIUTyaTalldy 3IaHHA, COOPYKEHUU, MAIIUH W JPYroro
000pyIOBaHUs, MAalllMH, MEXaHHU3MOB, HHCTPYMEHTOB, MPH OCYIIECTBICHUU TEXHOJIOTHYCCKUX
MIPOLIECCOB, TP UCIIOJI30BAHUH CHIPhSI U MATEPHUAJIOB B POU3BOJICTBE, B pabouee Bpemsi, a TAaKKe
NPU TEXHOJOTHYECKUX TepephIBax;

* HaIM4HMe BHYTPEHHUX (JIOKAJBLHBIX) HOPMATUBHBIX JIOKYMEHTOB 1O OE30MACHOCTH M OXpaHe
Tpy/Aa B MOAPa3ICIICHHUH,

* BeJICHUE )KYPHAJIOB YUCTHBIX 3aIHCEH;

* TIOJTOTOBKAa BO B3aUMOJICHCTBUU CO CIIY)KO0O0# 0€30MacHOCTH W OXpPaHbl TpyAa TMepedHei
(mepeuneit) MOIDKHOCTEH, Mpodeccuid, MOJDKHOCTEH, KaTreropuii paOOTHUKOB, K KOTOPBIM
NPUMEHSIOTCSI KaKHe-TH00 KOMIICHCAIIMH, OTPaHUUCHUS UM MPEIbSIBIISIOTCS TOTIOTHUTEIILHBIC
TpeOOoBaHUS.

B oGacti oxpaHbl Tpy/a MpoBepKa KBATU(UKAITUN PYKOBOIUTEICH, CIICIIMATMCTOB OTPACIIH, HX
oOydeHune, CrelHaIbHBIC MEPOIIPHUSTHUS IO ATTECTAINH, UCTOYHUKH CPEJCTB, HCIIOIB3yeMbIE JITIs
ATOTO, JOJKHBI OMPEIENATHCA KOJUIEKTUBHBIM JIOTOBOPOM M CTPOTO OCYIIECTBIAThCA. [Ipexkae
BCET0, 0053aHHOCTHIO HEMOCPEICTBEHHOTO PYKOBOIUTENS YUPEKICHUS CUMTACTCS CO3/IaHUE U
BHEJIPCHHE METOJMYCCKUX YKA3aHUH IO KaXKJIOMY HANpaBJICHUIO. PyKOBOIWTEIh KaKIOTO
YUpEeKJIEHUS JODKCH YCTAHOBHUTH CTPOTHH MOPSIOK B OTHOIICHUY TPAB YeIOBEKA M MX 3alUTHI,
a TaKkKe He J0MyCcKaTh HAPYIIECHUI Mep 0€30MacHOCTH.

B nipon3BOACTBEHHBIX OPTaHU3AIMIX O0YUICHHE TI0 CIICIHATBLHOCTSIM (YPOKH, JIESKITHH, CEMUHAPHI )
OCYIIIECTBIISIETCS. paboToAaTENIeM C IPUBICYCHHEM BBHICOKOKBATU(DHUIIMPOBAHHBIX CIEIUATHCTOB
COOTBETCTBYIOIIECH OOJACTH, ONBITHBIX WHXCHEPHO-TEXHUYECKHMX pPAOOTHUKOB, a TaKke
COOCTBEHHOM CITy»ObI 6€30MaCHOCTH U OXPAHBI TPYy/1a OPTaHU3AIIHH.

[TporpaMMbl 00yYeHHUS IO OXpaHEe TPYy/a JOJKHBI YIUTHIBATH TEOPSTHUSCKYIO H TIPAKTHICCKYIO
MOJITOTOBKY C Y4ETOM CIieln(UKU JaHHOW OpTaHU3alMK U YTBEPXKIAThCsl paboToaaTeIeM.
[Tpon3BoICTBEHHOE O0yUYCHHE OE€30IMaCHBIM METOIaM U IpUeMaM TPyAa MPOBOJIUTCS B YUCOHBIX
KJIaccaX, MacCTepPCKUX, y4acTKaX IMOJ PYKOBOACTBOM JIHII, OTBETCTBEHHBIX 3a 0€30MacHOCTh U
OXpaHy Tpy/ia OpTaHU3AI[HH.
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JlononHuUTeNbHAS CHENMalbHas MOATOTOBKA MPOBOJUTCS HA OTAEIBHBIX IPOM3BOJCTBAX,
CBSI3aHHBIX C paboTOH C 0COOBIMH TpeOOBaHUAMM O€30MaCHOCTH TpPYyJAad, YCTaHOBJIEHHBIMU
3aKOHOJIaTEITLCTBOM.

PYKOBOJICTBO IO PACHPEJIEJIEHAIO OIACHOCTEM M OLEHKE YI'PO3 U
BO3MOKHOCTEM COIJTACHO MEXKJIYHAPOJIHOMY CTAHJIAPTY ISO 45001-
2018

[InanupoBanue

JlesTenbHOCTb, CBSI3aHHASI C PUCKAMHU U BO3MOKHOCTSAMU

Wnentudukaius onacHOCTEH 1 OlEHKAa PUCKOB U BO3MOXKHOCTEH

WnenTudukanms puckoB

Opranm3zanus J0JDKHa pa3paboTarh, BHEIPUTh W MOJACPKHMBATH TPOIECC YIPEXKIAIOIIETO
BBISIBJIEHHS YTPO3 Ha IMOCTOSHHONW OCHOBE. DTOT MPOLECC JOKEH BKIIIOYATh, IOMUMO MPOYETo,
cieayrouiee:

a) Kak OpraHm3oBaHa paboTa, couuaiabHbIe (BakTOphl (BKIIOUAs paboOdyr Harpysky, padbodee
BpeMsl, NOTEHIMaJIbHbIE IPECIIC0BaHMs, IPECIe0BAaHMs, 3allyTUBAaHU), TUJIEPCTBO U KYJIbTypa
B OpTraHU3aIHH.

0) pyTUHHbIE (TTIOBTOPSIIOIIMECS) U HECTAHJAPTHBIE ASUCTBUS U YCIOBUS, BKIIIOYasl Y4ET PUCKOB,
BO3HHUKAIOMIUX BCIIEICTBUE:

1) uadpactpykrypa, 060pyA0BaHUE, MaTepHalIbl, IPEAMETHI U GU3NYECKUE YCIOBUS Ha paboueM
MECTe;

2) pUCKH, BO3HUKAIOILIUE BCIIEJCTBUE KOHCTPYKTUBHBIX OCOOCHHOCTEN MPOJYKLIUHU U YCIIYT, B TOM
Yucie TpU MPOBEACHUU HCCIEAOBAaHMMA, pa3pabOTOK, HCIBITAHUM, MPOMW3BOJCTBA, MOHTAXa,
CTPOUTENIBCTBA, OKa3aHUs YCIyT, TEXHUUECKOTO 00CTYKUBAHUS UM TIOBTOPHOI'O UCIOIb30BaHHUS;
3) yenoBeueckuit pakTop;

4) xak paOoTa BBIMOJHAETCS Ha MPaKTHKE.

B) BHYTPCHHHE WJIM BHEUIHHME COOBITHS, CBS3aHHBIC C OpraHM3alWel, BKIIOYas Ype3BbIUaiiHbIE
CUTYallUU U MX MPUYUHBL;

T') BO3MOYKHBIE aBapUITHBIE CUTYAIIHH;

1) JTIO/11, B TOM YHCJIE:

1) num, WMEIMmMX MpaBO JIOCTYNMAa Ha pabo4yWe MecTa W HX JesITeIbHOCTh, B TOM YHCIIE
paOOTHUKOB, MOIPSIIYMKOB U MOCETUTENEN M MHBIX JIHII,

2) pacnoJyio’KE€HHbIE HEMOCPEICTBEHHO BOJIM3U pabodyero Mecrta, Ha KOTOPbIE MOKET MOBJIHUATh
JeSITebHOCTh OpraHU3aLUY;

3) pabOTHUKH 00BEKTA, HE HAXOASIIUECS B HEMOCPEACTBEHHOM IMOJYUHEHNN OPraHU3allly;

f) Apyrue (haktopsl, BKIOYas paCCMOTPEHUE:

1) omepaTuBHBIE MPOUEAYPHl M METOIBl OpPTaHU3aIMK PabOouMX MECT, MPOIECCOB, YCTAaHOBOK,
MallliH, 000pyI0BaHuUs, TPY/a, BKIIOYAs UX aJalTalliio K BO3SMOXXHOCTSM YeJI0BEKa;

2) 3a WCKIIOYCHHEM CITydyaeB, BO3HUKAIONIMX B pE3yiIbTaTe ACATEIBHOCTH OpTraHU3aIH,
pAacIIoIOKEHHOM B HEMTOCPEICTBEHHOM OIM30CTH OT paboyero MecTa;

3) MoryT OBITH HapyIICHBI, 32 UCKIIOYCHUEM CITydaeB, KOTOPHIE HE HAXOMATCS MO KOHTPOJIEM
OpraHu3allii, HO PACIOJIOKEHbI B HEMOCPEICTBEHHON ONM30CTH OT paboyero Mecra, MOTYT
IPUBECTH K TPABMHUPOBAHHUIO WM YXYIIICHUIO 3/I0POBBS JIIOJEH, HAXOMSAMUXCS Ha pabouem
MecTe.

X) (pakTHUYECKHE WK MTpeoaraeMble U3MEHEHHST B OPTaHU3aINH, €€ IS TeIbHOCTH, TIPOIleccax,
JeATeILHOCTH U cucTeMe yrpasieHus oxpanoit Tpyaa (bI'T) (cm. m. 8.1.3);

h) U3menenus B 3HaHUSIX U HHPOPMAIIMN 00 ONaCHOCTSX.

Ha coTpyHuKOB KOMIIaHUM BIIMSIIOT JiBa TUIA (PAKTOPOB:
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Bpennbiii mpon3BoACcTBEHHBIN (PaKTOp — MPOU3BOACTBEHHBIN (DaKTOp, BO3AEHCTBHE KOTOPOTO HA
paboTHUKA MOXKET MPUBECTH K ero 3a00sieBaHNI0. AHTIIMACKUA TepMUH «[ UTHeHa TpyAa» CBs3aH
¢ 3TUM (paKTOpoOM.

OrnacHbIH TPOU3BOJICTBEHHBIM (aKTOp — 3TO MPOU3BOJCTBEHHBIH (AKTOP, KOTOPHIA MOMKET
npUBECTH K TpaBMe paboTHHKa. C 3THM (PaKTOPOM CBSI3aH aHTIMICKHI TEPMHUH «O€30MacHOCTh
Tpyaa».

JlomKHO OBITH TIPOBEICHO:

* BeisiBieHUE CymIeCTBYIOMMX Yrpo3 (MACHTHPUKALIMSA),

* OueHkKa pUCKOB, CBS3aHHBIX C 3TUMHU ONACHOCTSIMH (OLIEHKAa COBMECTHMOCTH BEPOSTHOCTH
BO3/ICIICTBUS Ha YeJIOBEKa U TSXKECTH MOCIEACTBHI ATOr0 BO3ACUCTBUS), C YIETOM HUMEIOIIUXCS
CPEICTB YNpaBICHUS PUCKaMU (3a00pbl, CUCTEMBl CUTHAJIM3AlMM, CPEJICTBA WHIUBUAYAIbHON
3aIlUTHI),

* O11eHKa IPUEMIIEMOCTH PHUCKA,

* OnpenenuTh HEOOXOAWMBIE MEPBl KOHTPOJS U CHIKCHHS YPOBHS PUCKOB, MPH3HAHHBIX
HEMPUEMIIEMBIMHU.

[Iponecc nueHTHPUKAINN OMACHOCTEH, OIICHKH PUCKOB M MHCTPYMEHTOB YIIPABICHUS PUCKAMHU
JOJIKeH OBITh OJUTENbHBIM, @ HE PeaKTHUBHBIM. MIHCTPYMEHTHI yIpaBICHUS PUCKAMHU TOJIKHBI
OBITh HaIPaBJIEHbI HA IPEJOTBPAIICHNE BO3ACICTBHUS Ha YEJIOBEKA.

Heo0Oxoaumo MoOUIN30BaTh BCeX paOOTHUKOB OPraHU3AIMH B IIPOIIECCE BHISBICHUS ONAaCHOCTEH
(BpeIHBIX ¥ ONACHBIX TPOU3BOACTBEHHBIX (DAKTOPOB), OLEHKM PHUCKOB W OIPEHCICHUS
MHCTPYMEHTOB yripaBieHusi puckamu (5.4). Kaxaplii cCOTpYAHHUK JOJDKEH BBISBUTH U OLCHUTH
OIMaCHOCTH Ha CBOEM pabodeM Mecte. s 3Toro HeoOXoAnMO pa3padoTaTh COOTBETCTBYIOIINIA
MOPSJIOK ¥ MPOBECTU 00yUeHUEe COTPYAHUKOB (7.2).

OnacHOCTH YacTO CBs3aHBI C JEATEIBHOCTHIO (Hampumep, paboTa Ha BBICOTE, MCIOJIb30BAHUE
3JIEKTPOMHCTPYMEHTOB...) WJIM Ha pabodeM MecTe (HalpuMep, MblIb, ABHKYIHUECS TPAaHCTIOPTHBIE
Cpe/CTBa...).

Wnentudukanys onacHocTell 00IYHO HAUMHAETCS HA dTare KOHIENTYalbHOI0 MPOSKTUPOBAHUS
HOBOTO pabouero mecra, o0bEKTa, MPoAyKTa Wiu mporecca. OHO MOHKHO MPOAOHKATHCS Ha
MPOTSKEHHUH BCETO0 S>KM3HEHHOTO IIMKJa, TpPHHUMAas BO BHHUMaHUE »JTall JETalbHOTO
IIPOEKTUPOBAHMS, 3aTeM 3Tall MPOU3BOJCTBA M Jajiee, NPUHUMMAas BO BHHUMaHHE TEKYILEE,
MOIUGUIMPOBaHHOE U Oyylee 00CIyKUBaHUE.

XOTs 3TOT CTaHJApPT HE KacaeTcsl 0€30MacHOCTH NPOAYKIUHU (T. €. 6€30MaCHOCTH Ul KOHEUHBIX
HOJIb30BaTeNed MPOAYKIMM), HEOOXOAMMO YUUTHIBATh PHUCKH Ul PAOOTHUKOB BO BpeMs
IIPOM3BOJICTBA, COOPKH MIIM UCTIBITAHUN TIPOIYKIIHH.

Beinensror 4 rpynmsl yrpos:

1. ®usnyeckue onacHOCTHU:

* YenoBek, ynaBIIMKA Ha CKOJIb3KYIO MOBEPXHOCTh MM C BBICOTHI,

* [TaneHne npeaMeTOB C BBICOTHI,

* PaGoTra B HEIProHOMUYHOM MOMEIEHHUH,

* ['mpeBoit ciopr,

* OgHOPOAHBIE MOBTOpPSIONIUEC (PU3UUECKHE ABHIKEHUS,

* CKOpOCTH yZapa JBIKYIIUXCS YacTeld 000py10BaHuUs,

* JlopoKHBIE aBapuu,

* [Toxapo-B3pbIBOOIIACHbBIE MAaTEPHUATIBL,

* MlcTo4uHUKY SHEPTUU U paaranuu (3IeKTPUIeCTBO, paJAualns, IryM, BUOpaIus...),

* PesepByapsl 1 TpyOBI 1O/ JaBICHUEM,

* Oka3bIBaIOT TepMHUUECKUil 3 DeKT,

2. XuMHU4ecKasi OacHOCTb:
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* [TocTyneHue BpeHbIX BEIIECTB B OPIraHU3M Y€JI0BEKA Y€PE3 OPTraHbl JAbIXaHUS WM MULLY,

* BozaeiicTBre BpeqHbIX BEIIECTB HA KOXKY,

* HegocTaTok KuCaopoaa ISl JbIXaHUS

3 buosornueckue ornacHOCTHU:

* [IpoHukHOBEeHNE OaKTEpPU IIM BUPYCOB B OPTraHU3M YEJIOBEKa,

4 IIcuxomoruYecKue OMacHOCTH

* Cpena, cozfarouiasi CTpECCOBYIO CUTYALIHIO,

* [Teperpy3ka,

* OTCyTCTBHE CBSI3H.

[Tponecc naeHTHUPHUKALUN ONTACHOCTEN JOKEH YUUThIBATH!

a) TUIIOBBIE U HECTAHJIAPTHBIE BU/IbI YCIYT U YCIOBU:

1) pyruHHBIE (TOBTOpSIOIIMECS) MACUCTBUS M CUTYallMM, BBI3BIBAIOLIME ONACHOCTh IPH
€XKEHEBHON padoTe B HOPMAIbHBIX YCIOBUSAX TpyJda (HampuMep, IOpPU HCIOJb30BAHUU
[IPOU3BOJICTBEHHOTO0 000PYAOBAHNS B HOMUHAJIBHOM PEXHUME).

2) HecTaHJApPTHbIE ACUCTBUS U CUTYaLlUH, IBJISIFOIIUECS CIy4aiiHBIMU MJIM HEe3aIlJIaHUPOBAHHBIMU;
(HampuMep, PEMOHT CIIOMaHHOTO 000py/IOBaHN)

3) KpaTkocpouHas WM JOJTOCPOYHas JAEATENbHOCTb, KOTOpas MOXKET IOBJIeYb 3a COOOH
pa3Iu4HbIe PUCKU; (HApUMeEp, ycK 000py10BaHuUsl, OCTAHOBKA, TEXHUUYECKOE OOCITYKHBaHHE)
0) uenoBeveckuil (hakTop:

1) cBsi3aHHBIE C BO3MOKHOCTSIMH, OTPAaHUYECHUSAME U JPYTUMH (PakTOpaMu 4eJioBeKa (Harmpumep,
CHIJKEHHE KOHIIEHTPALMU BHUMAHUS BCIIEICTBUE (PU3MUECKOTO YTOMIICHHUS);

2) uropmanus, KoTopas JObKHA OBITh HaHECEHa Ha YCTPOWCTBA, MAlIMHBI, CUCTEMBbI, BUIbI
yCIyr U NPOU3BOJCTBEHHYIO Cpeay Uil 0€30IacHOrO U YA0OHOr0 HCIOJIb30BAHUS YEIOBEKOM
(HampuMmep, HaMYKMe W MOHATHOCTh MHCTPYKIUI MO MPUMEHEHUI0 00OpyIOBaHUS, MacnopTOB
0€30I1aCHOCTH MaTEepHAJIOB... );

3) HeoOXO0AMMO YUWTHIBaTh TPHU ACIHEKTa: CIyk0y, paOOTHUKAa M OpPraHU3alUI0, a TaKXKe HUX
B3aumojieiicteue u BiausHue KCU (Hanpumep, opranusanus paspelieHuss Ha paboTy u
KOHTpONIbHBIN BBITIOJIHSIEMBIX padoT)

B) HOBBIE WJIM U3MEHEHHbBIE PUCKU:

1) cBA3aHHBIE C BO3MOKHOCTSIMH, OTPaHUYEHUSIMH U IPYTUMH (paKTopaMu deloBeKka (Hanpumep,
CHIDKEHHME KOHIIEHTPALMU BHUMAHUS BCIEACTBUE (PU3MUECKOTO YTOMIICHHS);

2) uHpopmanus, KOTopas 0JKHA ObITh HaHECEHa Ha YCTPOICTBAa, MAIIMHBI, CUCTEMBbI, BUIbI
yCIyr W MPOU3BOJCTBEHHYIO Cpeay Uil 0€30HMacHOTrO M YAO0OHOr0 MCIOJIb30BAHUS YEIOBEKOM
(HampuMmep, HaJIMYME W TMOHATHOCTh MHCTPYKIUH 1O MPUMEHEHUIO0 000pyI0BaHUS, MaclOpPTOB
0€30I1aCHOCTH MaTEepHAJIOB... );

3) nomkHBI OBITH yUYTEHBl TPHU acHeKTa: cly’k0a, paOOTHUK W OpraHu3alus, a TakkKe HX
B3auMoJieiicTBue u BiusHue CU3 (Hanpumep, opranuzaius pa3pelieHus: Ha BbIOJIHEHHE padoT
1 KOHTPOJIb BBITIOJTHEHHBIX pa0doT). paboTaer)

B) HOBBIE WJIM U3MEHEHHBIEC PUCKHU:

1) MoxeT BO3HUKHYTh TpU yXyIUICHUH, W3MEHEHHUU, aJalTallid WIA Pa3BUTUHU
IIPOU3BOJICTBEHHBIX IPOLIECCOB BCIEACTBHE HOPMAIbHBIX WM H3MEHSIOIINXCS YCIOBUI
(Hampumep, epeHoca MPOoU3BOICTBEHHOTO Mpoliecca Ha IPYTYIO MIIOMAAKY);

2) moHMMaHUE TOro, KaK Ha CaMOM JeJie BBINOJHAETCS padoTa, MMOMOraeT ONpPEeAEIHTD,
YBEJIMYUBAIOTCS UM YMEHbLIatoTcsl pucku B obnactu CU3 (nanpumep, KoHTponbHBINH paboThI U
o0CyX/1eHue onacHocTel ¢ pabOTHUKAMN)

') MOTeHIMAJIbHbIE aBapUilHbIe CUTYalluH, IJIs KOTOPBIX HEOOXOAMMO pa3pabdoTaTh U BHEAPUTH
COOTBETCTBYIOIUE MPOLEAYPhI pearupoBaHus (cMm. 8.2):
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1) He3amIaHMpPOBAaHHBIC WM HEMPEIBUACHHBIE CHTYallUd, TPEOYIOIIMe HEeMEIEHHOTO
pearupoBaHus (Hampumep, IMOXKap NPOU3BOJCTBEHHOIO O0OpPYNOBaHMS WM 3EMIIETPSICCHUE
BONMM3KM pabovero Mecrta WM HMHOTO MECTa BBIMOJHEHUS paOOTHHUKAaMHU IMPOM3BOACTBEHHON
JIeSATEITLHOCTH ),

2) cuTyanuu, BO3HUKAIOIINE B MECTaX, T1ie pa0OTHUKAaM HEOOXOMMO CPOYHO IBAKYHPOBATHCS 110
IPOU3BOJICTBEHHOH 1€ATEIbHOCTH; (HAlIpUMEp, IPaX1aHCKUE BOJIHEHUS).

) JIFO/IH:

1) moau, 61M3KKUe K MecTy paboThI (HampuMep, MOCETHTEIHN, TTOAPSTIUKHA WU COCENIN), KOTOpPhIE
MOTYT MOBJIMSTH HA AESITEIbHOCTh OpraHU3aluy;

2) COTPYAHMKH, HaXOs1IUecs Ha 00bEKTe, HE HAXOIAIINECS B HEIIOCPEACTBEHHOM IOAYNHEHNU
OpraHM3alMy WK Bble3XKarollue Ha padoTy WM MHOE MECTO (Harpumep, paOOTHHUKHU IOYTHI,
BOJIUTEIIN aBTOOYCOB, IEPCOHAJI, BBIE3KAIOIUI Ha OOBEKT KJIMEHTA WK paboTaroIui Tam);

3) paboTHUKH, pabOTArOIIKME HA JOMY UM padOTAONINE B OJJUHOYKY;

€) U3MEHEHMsI B 3HAHUSIX U MHPOpMAIMU 00 ONaCHOCTSX:

1) ucrouHukamu 3HaHUH, MHGOPMAILIUM U HOBOT'O MOHUMAaHMS yYrpo3 MOTYT ObITh MyOJIMKallUH,
pe3yabTaThl UCCIEAOBAHUIN U pa3padOTOK, WHPOPMALKs, TIOTyYEHHAs! OT COTPYIHUKOB, aHAIIN3
COOCTBEHHOTO OIbITa OpraHU3aLUU.

2) DTH UCTOYHHUKH MOTYT IPEAOCTaBUTh HOBYIO HH(popMaIuio 00 yrposax u puckax B chepe CH3.
[Tponecc nneHTUPUKALUN ONMACHOCTEN JOIKEH OCYIIECTBISThCA:

* IEPUOINYECKH, B TEUCHHE OINPEICIICHHOTO ePHo/Ia BpeMeHH (/17151 OOBIYHOM JesITeIbHOCTH),

* PYKOBOJICTBO BO BpeMsl OpraHM3allMOHHBIX WJIM TEXHOJIOTMYECKUX U3MEHEHUI B OpraHu3aluiy,
* Iepe/l BBIIIOJHEHUEM HEPETYyJISIPHBIX JEHCTBUMN.

6.1.2.2. OueHka puckoB B 006JacT 6€30MIaCHOCTH U OXPaHbl TPYZIa U UHBIX PUCKOB, CBSA3aHHBIX C
cuctemoint ynpasinenust KKCJ|

Opranuzanys JOKHA YCTAHOBUTH, BHEAPUTH U NOAJIEPKUBATH 9TOT IIPOLIECC:

a) oueHKy puckoB B oOsactu CH3, cBsS3aHHBIX C BBIABIEHHBIMH YIpO3aMH, C Y4E€TOM
(P PEKTUBHOCTH UMEIOIINXCSI HHCTPYMEHTOB YIIpaBJICHUs,

0) BBISIBIICHUE U OLIEHKA JPYTUX PUCKOB, CBSI3aHHBIX C CO3/IaHUEM, BHEJPEHUEM, IKCILTyaTallel
u obciyxuBanueM cuctemsl ynpasieaus KSDF.

MeTonbl U KpUTEpPHH, UCHOJIb3yEMble B OpraHM3alliu ISl OLEHKUM pUCKOB B obOsactu CU3,
JIOJDKHBI OBITH ONPEIEICHbI C YUeTOM 00JacT MPUMEHEHHMSI, XapaKTepa U YCIOBUN MPUMEHEHUs
1 00ecreunTh, YTOObI OHU HOCUJIU MPEAYyIpEKIatonINii, a HE OTBETHBIM XapaKTep; U ero cieayeT
MCIIOJIb30BAaTh PETYISPHO. DTU METOJBI U KPUTEPUH CIIELYET COXPAHITh U MTOJJEP/KUBATh B BUIE
JIOKYMEHTHUPOBAHHON UH(OpMAaLIHH.

KommenTapun

MeTtons! ouenku puckoB B obmactu CHU3 (cBS3aHHBIX C pUCKaMH JUisl paOOTHUKOB) U JPYTUX
(0O1IeCHCTEMHBIX) PUCKOB JOJDKHBI OCHOBBIBATHCS Ha OOIIMX TMOAXO0JaX, pa3pabOTaHHBIX B
OpraHM3aIii, HO MOT'YT pa3inyaThCsl JUIsl pa3HbIX BUJOB UJIU TPYIII PUCKOB.

[Tpu oileHKEe PUCKOB OOBIYHO YUUTHIBAIOTCS CIAENYIOIINE KPUTEPUN:

* BeposTHOCTh BO3HUKHOBEHHMSI CUTYallHH, CBSI3aHHOM C YIPO30 WU YIrPO30H,

* B 3aBHCHMMOCTM OT TSKECTH IIOCIEICTBUI BO3ACHCTBHMS HAa KOHKPETHOIO 4YeloBeKa (OT
HE3HAYUTEJbHOTO JI0 ONMACHOTO JIJISl )KU3HU) WJIM Ha OpraHU3alulo (€€ permyTalus, OTHOIIEHHUS C
roCyJapCTBEHHBIMH OpraHaMU WJIM 3aKa3YMKaMH).

* luana3oH BIusSHUS (KOJMYECTBO JIFOIEH, KOTOPbIE MOTYT OJHOBPEMEHHO MOJIBEPIraThCs PUCKY),
* CiocoOHOCTH BOBpPEMS BBISIBIISATH BOSHUKAIOIIUE YTPO3bI U PEarupoBaTh Ha HUX,

* Kak »TOT puck perynupyercs Ha 3aKOHOJIaTeIbHOM ypoBHE (cM. 6.1.3),

» Hanmnume n Ha/1e)KHOCTh MHCTPYMEHTOB YITpaBJIeHUs pUCKaMH (PyKOBOJICTBA, Oapbephl  T. 11.).
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[Ipu omenke pucka MOIYT HCIOJIb30BAThCS KaK KOJIMYECTBEHHBIEC IOKa3aTelu (pe3yJbTaThl
U3MEpEHUuil), TaK U Ka4eCTBEHHbIE I0KA3aTeNN (IKCIIEPTHAs OLCHKA).

[lepeonieHky pHUCKOB cienyeT MPOBOAUTH IPU BO3HUKHOBEHHWH KaKHUX-JIMOO W3MEHEHWH B
opranuzauuu. Hampumep, npu U3MEHEHUU TEXHOJIOIMH, 000py10BaHHUs, IPOLEYp, CTAHIAPTOB,
MaTepHaJIOB, OPraHU3aMOHHON CTPYKTYpPBI, CPEJCTB 3aALLHUTHI...

ITo pe3ysbraTaM OLIEHKH PUCKOB:

* OIIpECIICHUE PUEMIIEMOCTH CYLIECTBYIOLIUX PUCKOB,

* aJIEKBATHOCTb MHCTPYMEHTOB YIIPABJICHUS PUCKAMH.

KoHnTpoJibHbIii (BONIPOCHI, TECThI, 0OTYETHI U T.[1.)

1. Ilpou3BOCTBEHHBIE BPEIHBIE U OMACHBIE (PaKTOPBHI.

2. [IpOMBIIITIEHHOCTH U T. 1.

3. HecuacTtHele ciny4au.

4. KakoBa 11e71b CHCTEMBI CTaHAapPTOB 0€301acHOCTH Tpyaa?

5. Yro siBnsieTcs 0ObEKTOM YIIPaBICHUS OXpaHOU Tpyaa?

6. OOBsICHUTE KOJUIEKTUBHBIE CPEACTBA IIPABOBOM 3aIIUTHI.

Tema 4. Pacuet noka3zareJieii TpaBMaTu3Ma.

KosinuecTBeHHasi oleHKa TpaBMaTH3Ma 3a roJ Ha MNPeINpPHUSITHH CO CPeJIHeCIHHCOYHOMH
YHCJIEHHOCTHI0O PA0OTHUKOB.

Heab: 3HaTh AMCHUIUIMHAPHYIO, aJMUHUCTPATHBHYIO, YIOJOBHYI0 UM MaTepUaJbHYIO
OTBETCTBEHHOCTh 3a MPOU3BOJCTBEHHBIH TpaBMaTHU3M M MpodeccuoHanbHble 3a0o0JeBaHus,
HapylmeHus TpeOoBaHU oxpaHbl Tpyaa. OCBOUTH MOPSIOK COCTABICHHUS aKTa O HECUYACTHOM
ciiydae Ha mpou3BozcTse 1no ¢opme H-1.

3aja4a o0y4eHHs:

CTY/ICHT J0JIKeH 3HATh:

- BUJIbI IPOU3BO/ICTBEHHOTO TPAaBMaTU3Ma;

- IPUYMHBI IPOU3BOACTBEHHOIO TPaBMaTH3Ma U NpOQecCHOHANbHBIX 3a001€BaHNM;

- OTBETCTBEHHOCTh Pa0OTHUKOB 3a HapyLIEHHE MTPaBUJI TPYAOBOI0 3aKOHO/IaTEIbCTBA,

- OCHOBHBIE MOHATHS O IPOU3BOACTBEHHOM TpaBMaTU3Me U MPo(eCcCHOHANBHBIX 3a00JI€BaHUIX;
CTY/IEHT JA0JI’KeH YMeTh:

- BUJIBI IOKYMEHTOB, KOTOPbIE HEOOXO0AMMO 3aMOIHUTh [IPU aBapusix;

- OKa3aTh [1IOMOILb B CIIy4ae aBapHH.

- OdopmiieHHe akTa 0 HECUACTHOM CiIydae Ha mpou3BozcTBe o ¢popme H-1.

4. OcHOBHBIE BONIPOCHI TEMBbI.

1. AHanu3 Npou3BOJCTBEHHOIO TpaBMaTH3Ma U MPOQpecCHOHATBHBIX 3a001€BaHUH.

2. 'ocynapcTBeHHBIN HaA30p U KOHTPOJIb.

3. OTBETCTBEHHOCTD 3a HapyILIEHHE TPeOOBAaHUI OXpaHbl TPYAA.

2. Ilopsnok AeCTBUI IPY HECUACTHOM CIIyYae.

Metoabl 00y4eHust U 00yYeHHS:

PaboTa ¢ nuTepaTypoil u 37eKTpOHHOM 0a30ii TaHHBIX MO3BOJISET CTY/ICHTAM OCBOUTH TEMY.
Metoap! aHanM3a MPOU3BOICTBEHHOIO TpaBMaTu3Ma 1 NMpodecCHOHAIBHBIX 3a00JIeBaHUM.
OxpaHa Tpyaa — 3TO yclIOBUE TPYAOBOTO AOI0OBOpa, Kacarolleecs TeX, KTo paboTaeT Ha ONMacHBIX
Y BPEIHBIX IPOU3BO/ICTBAX.

BpennbiM npon3BOACTBEHHBIM (AaKTOPOM SIBISIETCS MPOU3BOJCTBEHHBIN (hakTOp, BO3/EHCTBUE
KOTOPOTO MOXET MPHUBECTH K 3a00JEBAHUIO WIM CHHYKEHHUIO PabOTOCIIOCOOHOCTH pabOTHUKA U
OKa3aTh HETaTHBHOE BIIMSHUE HA 3]J0POBbE €0 MOTOMCTBA.
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OnacHbIM IPOU3BOJCTBEHHBIM (PAKTOPOM SIBISIETCS TPOU3BOACTBEHHBIN (DaKTOP, KOTOPBII MOXKET
IPUBECTU K BPEMEHHOU MM CTOMKOW yTpare TPyAOCHOCOOHOCTH (IPOU3BOACTBEHHOMY YBEUBIO
wiH npodeccnoHaATbHOMY 3a00JIEBAHUIO) WIIA CMEPTH.

[IpodeccuonansHoe 3a0oneBaHME — XPOHUYECKOE WM TsKeloe 3a0olieBaHUE, BBI3BAaHHOE
BO3/ICUCTBUEM BPEIHBIX IPOU3BOJCTBEHHBIX (PAKTOPOB Ha PaOOTHUKA B CBSI3U C BBHIIIOJHEHHUEM
WM CBOUX CITY)KCOHBIX 00s3aHHOCTEH.

OmnacHble U BpeJHbIE MPOU3BOACTBEHHBIE (PAKTOPHI 110 €CTECTBEHHOMY JIEHCTBHIO HA OpPraHU3M
YyelloBeKa JENATCS Ha CIEAYIoIUe TpYIIbl: (QU3NYecCKHue, XUMUYecKue, OHOJIOoTrHYecKue,
ICUXO0(PHU3HOIOTHYECKHE.

OcHoBHbIe BUbI ()AaKTOPOB MIPOU3BOJICTBEHHOTO TPaBMaTU3Ma!

- MAIIMHBI, MEXaHU3MbI, HTHCTPYMEHTHI, IOTIOJIHUTEIIbHBIC IIPUCTIOCOOIICHUS;

- TPAaHCIOPTHOE 000pyI0BaHUE, AaBTOMOOMIIH, TPY30I0IHEMHbBIE arperaTsl;

- yIIaBIIKe, B30PBABIIHNECS, JICTAIOIINAE TPEAMETHI U HX TPEIIUHBL;

- 0OpyIIeHue ToMa WM eTo YacTei;

- MaJICHHE YEJIOBEKAa C BHICOTHI;

- 3JICKTPUYECKUH TOK;

- TepMUYECKHI PakTop (0XKOor);

- IepeMeIeHIe TOBAPOB U TPY30B

- AJTOBUTBHIC BEIIECTBA;

OCHOBHBIMU IPUYMHAMH aBAPUA SBISTFOTCS:

1. TexHuueCcKrue TPUUUHBIL:

- ®3-32 OTCYTCTBHSl TPOCKTHPOBAHWS W HEMPABWIBHOTO PEMOHTA JOMOJHUTEIHLHOTO
0o0opyaoBaHus 1Ji pa3felieHusl U XpaHeHUs MalliH, MEXaHU3MOB, YCTAaHOBOK, 000pYyI0BaHUS;

- HEZIOCTaTOYHOE TEXHUYECKOE COCTOSTHAE PadOYHMX MECT M WX JIIEMEHTOB;

- OTCYTCTBHUE COBEPIICHCTBOBAHMS TEXHOJIOTHUECKOTO MPOLECCa;

- TI0 TIPUYMHE HAPYIIEHUS TEXHOJIOTHIECKOTO MPOIlecca, OTCYTCTBUS HEOOXOJMMON TEXHUIECKOH
JIOKYMEHTAIUH.

2. Opranu3alOHHbIE TPUYUHBI:

- HapyILIeHUEe MTPABUI IOPOKHOTO ABHKEHHUS;

- JTaXKe eCJIM OpraHu3alMOHHAas padoTa BHIMOIHEHA YIOBJICTBOPUTEIFHO, M3-32 HEHAIICKAIIETO
coJiepKaHusl paboyero MecTa, TeppUTOPUH, IPOX0/1a, MECT OT/IbIXA;

- €CJIM aIMUHUCTPAIIHS HapyIIaeT MpaBuUjla TEXHUIECKOH 0€301macHOCTH;

- U3-3a OTCYTCTBUS CPEJCTB MHIMBUAYATbHON 3aIlUThl, UX HEMPABUIBHOIO UCHOIB30BAHUS UIIH
HEHCIIOJIb30BAHMS,

- U3-32 HeJIOCTaTKOB B 0OyUEHUH.

3. CaHHUTapHO-TUTUEHUYECKHE COOOPANKEHHUS:

- HEOJIaroNpHUsTHHIE ITOTOIHBIE YCIOBUS B pab0unX MOMELICHUAX

- HaJIM4uKe I1ymMa 1 BUOpamuu

- OTCYTCTBHE CAHUTAPHO-OBITOBBIX MTOMEIIEHUH

4. Ilcuxodu3noaornyeckme NpUIHHbIL:

- yOTpebIeHUE AJIKOT OISl U HAPKOTUKOB

HecuacTHsiil ciydail Ha MPOM3BOJICTBE — 3TO BO3JCHCTBHE HA PAOOTHHKA BPEIHOTO M OMACHOTO
MPOM3BOJICTBEHHOTO (DaKTOpa, HOBJIEKIIIEE BPEMEHHYIO WIIM CTOMKYIO yTpaTy TPYI0CIIOCOOHOCTH,
npodeccuoHanbHOe 3a00JIeBaHWE WM CMEPTh BCIICIACTBHE TPOW3BOJICTBEHHOTO YBEYbS,
BHE3AITHOTO YXYAILICHHUS 30POBbS UM OTPaBICHHUs paOOTHHUKA MPU BBHIOJIHEHUH UM TPYAOBBIX
00s13aHHOCTEN. 00513aHHOCTU WX 3aJ1aui paboToaaTeNs.

Hcnonb3yeT CTaTUCTHYECKUE, MOHOrpauyeckue M SKOHOMHUYECKHE METOJbl Ul aHalu3a
MIPOM3BOJICTBEHHOTO TPAaBMAaTHU3Ma M HECYACTHBIX CIIYYaeB C MEJIbI0 UX IPEIOTBPAIICHUSI.
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B craructuueckoM MeTo e sl UCCIIeA0BAHMSI HECUACTHBIX CITy4aeB UCIOJIb3YETCs akT Mo Gpopme
H-1. CoryiacHO 3TOMYy METOIy HECYACTHBIE CiIydaW AHAJIM3HPYIOTCS MO TPUYUHE, TSKECTH,
BO3pAaCTy, Mpodeccunt, BpeMEeHHU U JPYTUM ITOKa3aTEISIM.

AOGCOIIOTHOE KOJIMYECTBO NPOU3BOJICTBEHHOIO TPaBMaTW3Ma M HECYACTHBIX CIIydaeB HE JaeT
NOJHOM MH(pOpMaIuK 00 ypOBHE U IUHAMHKE TPAaBMATU3MA, IIOCKOJIBKY YUCIEHHOCTh 3aHSTHIX B
KaXJI0H oTpaciu paznuyHa. [103ToMy B KauecTBE CpaBHUTEIBHBIX MOKa3aTeNed HCIOIB3YIOT
nokaszaresb 4acToThl TpaBMatui3Ma Kj u kosdpunuent tsoxectu Ka.

Koaddumuent vactoTsl TpaBm:

Kx = 4 -1000
B

YacToTa HE yKa3bIBaeT Ha CEPbE3HOCTh TPABMBbI, TIOCKOJIBKY B HEKOTOPBIX OTPACISIX 3TO
BCETJIa JIETKasl TPaBMa, a B JAPYI'HX - TOJBKO cepbe3Has. VIMEHHO 1MOo3TOMY BBOJMTCS BECOBOM
kodd¢unment. OH XapaKTepus3yeT KOJIMYECTBO paboumx AHEH, MOTEpSHHBIX H3-3a TPaBMBbI
pabOTHUKA 32 OTUETHBIN NEPUO.

KoaddurueHT TsKeCTH TpaBMBbI:

Ka

SIS

Kayincizaik kosdunmenTi

rae: A — KOJIM4eCTBO HECUACTHBIX CIIy4aeB 32 OTUETHBINA MTEPUOJ;

b- cratuctuyeckas 4ucIeHHOCTh pabOTAOLINX;

J1- xom4ecTBO JHEH HEeTPYJ0COCOOHOCTH TIPU yUeTe.
CratucTuyeckre METO bl IENSITCS Ha TPYNIOBbIE U TONorpaduueckue.
B rpynnoBom METOJ€ HECUACTHBIE CIIydan IPYNIUPYIOTCS 110 BO3PACTY U IOIY.
[Ipn TomorpaduueckoM METOJE MECTO, € MPOU30IIa aBapHs, 0003HAYAETCS YCIOBHBIMU
3HAKaMH Ha IUIaHE LieXa, IUIOMAJKH, TEXHOJIOTHUECKON CHCTEMbI WM yCTaHOBKH. KommdecTtBo
3HAKOB XapaKTepU3yeT OMAaCHOCTb OT/IEIbHBIX MECT.
MoHnorpadudeckuii METOT UCTIONIB3YETCs ISl JeTalbHOTO aHAJIN3a CUTYalluy Ha ICHCTBYIOIUX U
IPOEKTUPYEMBIX OTAENBbHBIX 00bEKTaxX, a TAK)KE HAa MPOU3BOACTBE, Il MPOU3OIIES HECUACTHBII
ciyyan.
OKOHOMUYECKHI METO/1 MPUMEHSIETCA [UIs OLIEHKU MaTepuaibHbIX 3aTparT.

[Topsimok paccieioBaHUs HECUACTHOI'O CITy4dast.

ITopsinok MPOBEPKH M ydeTa HECHACTHBIX CIIy4aeB Ha MPOU3BOJICTBE YCTAHOBIJIEH cTatben 327 DK
Pecny6nuku Kazaxcran. K mpoBepke u ydeTy OTHOCSTCS HECUACTHBIE CIIydau C MOCTOSHHBIMH,
BPEMEHHBIMHU, CE30HHBIMM pPAa0OUYMMHU M CIY)KALUMH, BHEUITATHBIMU U YIPaBIEHYECKUMU
paOOTHUKaMH, CTYAEHTAMH M yYEeHMKaMHU BO BpEMs MPOXOXKICHHS MPAKTUKU WIM BO BpeMs
paboThl HA MPEAIPUITUH.
Jnis pacciieioBaHUS POUCIIECTBUSI OTBETCTBEHHBIH PYKOBOAUTENb HEMEIJIEHHO c(HOpMUpPOBAI
KOMMCCHIO B COCTaBE HE MEHEe TpeX 4eloBeK. B cocTaB KoMUCCHU BXOJAT CHEIMAIIKCT 110 OXPaHe
TPyZAa WM JIMLO, Ha3HAYEHHOE OTBETCTBEHHBIM 3a OpraHU3alMio padoThl MO OXpaHe TPyAa,
npeacTaBuTellb mpodcoro3a. B xoae paccienoBaHus HECYACTHOTO CiIydas KOMUCCHS BBIABIIAET U
JIOTIPAIINBAET JIML, BUJCBIINX MIPOUCIIECTBHUE, YCTAHABIUBAET JIUIO, HAPYLIUBIIEE TPeOOBaHUS
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OXpaHbl TpyJa, NOTy4aeT HeoOXoauMyro MHPOPMAIUIO OT paboToaTels H, MO BO3MOXHOCTH,
no0uBaeTcsi O0BbSICHEHHUH OT MOTEPIIEBILIETO.

[To TpeGoBaHMIO KOMHUCCHUU PAOOTOAATEIH MPEIOCTABIISET:

- BBINOJIHEHHE TEXHUYECKHX PAcueTOB, UCTIBITAHUHN, APYTUX IKCHEPTHBIX pabOT U MPUBJICUYCHUE
JUISL 3TOTO CIIELUAIUCTOB;

- poTtocheMKa U (WIH) BUACOCHEMKA MECTa MIPOUCIIECTBUS, 00bEKTa, CO3/IaHue IJIaHa, MOJIEIIH,
ICKU3a;

- IPEIOCTaBIsCT TPAHCIOPT, MOMEIICHHUE, CPEACTBA CBS3U, CIEHUANBHYIO OJEXKIYy U 00YBb,
apyrue cpencrsa 3amuTsl. OH yTBepKIaeH npukasoM B 2015 roxay.

Ha ocHoBanuu coOpaHHBIX MaTepHUaIOB KOMHCCHS YCTaHABIMBAET MPUYUHBI U OOCTOSITENHCTBA
HECUaCTHOTO CIIydasi, JJUII0, HapyIIuBIIee TpeOOBaHHUS OXPaHBI TPYy/a, ¥ TOTOBUT MPEIIOKECHUE
[0 yCTPaHEHHMIO MPUYMH HecyacTHOro ciydas. Kpome Toro, aBapus kiaccUpUIUpPyeTCs Kak
aBapus Ha INPOU3BOJICTBE WIM HE CBA3aHHAs C yCTaHOBKOM. HecuacTHBIN ciydail cuuTaeTcs
CTPaxOBbIM CIIy4aeM, €CJIU OH IIPOU3OLIEI C JUIOM, 3aCTPaXOBAHHBIM OT HECYACTHBIX CJIy4aeB Ha
MPOU3BOJCTBE M MPO(ECCHOHANBHBIX 3a00J€BaHUI WM MOAJICKAIIUM 005S3aTeIbHOMY
COLMAIBHOMY CTpaxoBaHUiO. [Ipu JerkoM MOBpeXIEHHH 370POBbS OAHOTO WIIM HECKOIBKHX
MOCTPAAABIIMX B pe3yjbTaTe pacciieJOBaHHEe HECYACTHOIro ciydyas (B TOM YHCIEe TPYIIIOBOE)
IIPOBOIUTCS KOMUCCHE B TeUeHHe 3 HE. B pe3ynibraTe 0AHOTO MM HECKOJIBKUX TOCTPAAaBIINX
IPU CEPbE3HOM TMOBPEKACHUM 3JI0POBbS WM CO CMEpPTEIbHBIM HCXOJOM paccieloBaHHE
HECYACTHOTO cliy4asi (B TOM YHUCJIEC TPYIIIOBOE) MPOBOJUTCS KOMUCCHEH B TeueHue 15 mHei.

PaccnenoBanue rpynmoBBIX HECYACTHBIX CIIy4aeB, B KOTOPBIX IMOTHMOJIM JBa 4YEJIOBEKa,
NPOBOJIUTCS KOMHCCHEW, BO3TJIABISIEMOW TJIABHBIM T'OCYIAapCTBEHHBIM HWHCIIEKTOPOM Tpyaa
obractu, ropoja pecrnyO0IMKaHCKOTO 3HAYESHHUS.

[Ipu xonuyecTBe yMepIIUX OT TPEX IO MATU YEJIOBEK I'PYHIOBOE paccieOBaHUE HECUACTHBIX
CJIy4aeB MPOBOJIUTCS YIMOJHOMOUYEHHBIM I'OCYJapCTBEHHBIM OPraHOM IO TPYAY, a IpU CMEPTH
IATU U 0oJiee YeJIOBEK - Komuccuel, co3aanHoi [IpaBurensctBoM Pecnyonuku Kazaxcran.
[Topsiiox opopmiIeHHs HECUACTHOTO CIy4as.

ITpu rpymnmnoBoM HecdyacTHOM ciydae akT tuna H-1 3amonHsiercs u oopmiisercss Ha Kaxa0ro
HOCTPAJIABILIEro OT/AEIbHO:

- IiaH, obpaser, pororpaduu MecTa MPOUCIIECTBHUS,

- OOBsACHEHMsI CBMJETENCH HECYaCTHOrO ciydas M JPYrUX MPUYACTHBIX JIUI, OOBSCHEHHMS,
IIPOTOKOJIBI OIIPOCA, a TAK)KE 0OBICHEHUS JOHKHOCTHOTO JIUIA, OTBETCTBEHHOTO 3a COOJII0/IEHNE
tpeboBanuit 'OCT, ctangaproB CCBT, HOpM M IIpaBUJI 110 OXpaHe TPY/a;

- CBEJICHUS O MTPOXOXKICHHH TIOCTPAIABIINM HHCTPYKTaXKa U 00ydeHMS;

- MEIMLIMHCKOE 3aKII0YEHUE O TSXKECTH U XapaKTepe MPUYMHEHHOI 0 IOCTpaAaBLieMy yiiepoa, o
NPUYHHAX €T0 CMEPTH;

- 3aKJIFOYEHHE IKCTIEPTHON KOMUCCHH (TIPU HEOOXOMMOCTH) O IPUYMHAX HECUACTHOT'O CIyyvas;

- CIIpaBKa 0 MaTepHaJIbHOM YIIepOe B CBsI3U C aBapuei;

- IpUKa3 HaJJ30pHOTO OpraHa rocyapcTBa O CO3/IaHNH CIEIMaIbHON PEBU3MOHHON KOMHCCUHY;

- KOIMH WHCTPYKIMH, MOJOXKEHHUH, MPUKA30B U JIPYTUX aKTOB O JIMIAX, 00ECIIeUMBAIONINX U
OTBETCTBEHHBIX 3a 0€30MacHbIE YCIOBUS TPYIA;

- IpeiNKUcaHue NHCIeKTopa Tpy/a.

JlelicTBus pyKOBOJMTENEH TMOjApa3fAeaeHUid MpHU BO3HUKHOBEHWH HECYACTHOTO clyyas MpHu
BO3HMKHOBEHMHM HECYACTHOTO CJIy4ass Ha TMPOU3BOJCTBE (B XoJe YydyeOHOTOo mpoliecca)
PYKOBOJUTENb MOApa3/ieeHHs 00s3aH:

- HEMEJICHHO TI0Ka3aTh MOCTPaIaBIIMM TMIEPBEIA COCY/ M TP HEOOXOIUMOCTH JOCTABHUTH €r0 B

MEAMIMHCKOE YUPEKICHUE;
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- IPUHUMATh MEPBI 110 IPEAYIPEKICHAIO aBAPUUHON WIH IPYroil 4pe3BbIlYaiHOM CUTYyaluu U
IPEIOTBpaLIaTh BO3IEHCTBUE TPAaBMUPYIOIINX (PAKTOPOB HA PYTUX JIFOJIEH;

- 3aBUTh PYKOBOJUTEII0 YHUBEPCUTETA O HECUACTHOM CIly4ae, KOJIMYECTBE MTOCTPAAABILNX, UX
COCTOSTHUH, OKa3aHUU MEAUIIMHCKOW MOMOUIHN U MIPUHSTHIX Mepax;

- 710 HayaJla pacciiel0BaHUsl HECYACTHOIO CIy4yasi COXPaHUTh MECTO MPOMCIIECTBUS KaK €CTb,
€CJIN 3TO HE MPEJICTABIISIET YIPO3bl AJIs )KU3HU U 3J0POBBS APYTUX JIOACH 1 HE TPUBOIUT K aBapUU
WIM 4YpEe3BbIYANTHOW CHUTyallud, a €clldi €ro HEBO3MOXHO COXPaHHUTb-3apErUCTPUPOBATH
npou3sonie/ee Kak ecTh (cocTaBieHue Mojenu, GoTorpadgupoBaHre WM BUACO3ANNUCH, IPYTrHe
MEPOIPUSTHS) ;

- IPOBEPSAIOIINI HECUACTHBIN CiTy4ail 00s13aH yka3aTh Cy/ Ha pabOTy KOMHUCCHH.

Opmmu sx3emIunip akra ¢opmbsl H - 2 BMecTe ¢ JIMCTOM HETPYAOCTIOCOOHOCTH, BTOPOU - C
MaTepuajioM HpoBepku XxpaHuTcs B Ciyk0e oxpaHbl Tpyda, TPETUH - Tepefaercs Ha PyKH
MOCTPAJaBIIEMy, YETBEPTHI-HAMPABISACTCS MPEACTAaBUTENSAM paboTHUKOB. AKT (opmer H - 2
PErucTpUpPYETCsl B ClIELUAIbHOM KYpPHAJIE U XPAHUTCSI MSITh JIET.

OOpazenr 3agaHuisi: ypoBEHb TpaBMaTH3Ma 3a TOJ Ha MPEANPUSATHH CO CPEAHUM YHCIOM
pabotaukoB p=1200 cieayeT OlIEHUBATH KOJIMYECTBEHHO. YN CIIO HECUACTHBIX CIIy4YaeB 3a TOJl h =
15. KomuuecTBO [HEH HETPYAOCHOCOOHOCTH MO TMOKPBHITOM JHMCTKE OOJBHOIO YYTEHHBIX
HecyacTHBIX citydaeB D = 120.

Mopnenr myrtu pemieHus. Mcmonbp3yeT  KOJMYECTBEHHBIM  YpOBEHb MPH  H3yYECHUH
IIPOU3BOJICTBEHHOIO TpaBMaTHU3Ma CTaTUCTUYECKUM MeTojnoM. Ilo cyTu, paccunThIBarOTCs
KO3 (UIIMEHTHI YaCTOTHI TPaBM, TSXKECTH TPaBM, COMOCTABUMBIE C OINpPEACICHHBIM MEPUOAOM
BPEMEHH.

Koadduiment yacToThl TpaBM, OTpaKaroU[Uil HecyacTHbIE ciydau, coorBercTByrouue 1000
pabounM, paccunuThIBaeTCs Mo GopmyJe, IPUBEACHHON HIXKE:

n-10°

q Ll

K (4.2)
IJIe: N-3apETUCTPUPOBAHHOE YUCIIO HECYACTHBIX CITYyYacB, IPH HETPYIOCTIOCOOHOCTH B PaCUETHBIN
cpok Oonee 3 gHEi;

p-cpemHee KOMMYIECTBO PAOOTHHKOB HA MPEAMPUATHH 32 STOT MEPHOI.

Torna:

3
\ :15-10 _125
1200

Koaddumuent TtsxecTH TpaBMBI, OTPAKAIOIMMKA KOJIWYECTBO JHEH HETPYAOCIOCOOHOCTH,
MPUXOAAIIUXCS HA OJTMH HECUACTHBIN CIIyYaii, pacCuuThiBaeM 1o (popmyre:

K.=2 @
n

rae D-o01miee komuecTBO JHEH HETPYIOCTIOCOOHOCTH 3a OTYETHBIN TIEepHO]] (KOJTHMYECTBO JTHEH
HETPYAOCIOCOOHOCTH TO TOKPBHITOMY JIUCTy OOJIbHOTO HECUACTHBIX CIydaeB, yYTEHHBIX B
OTIPENICTICHHOE BPEMSI).

CrtaBuM YHCIIOBBIC 3HAUEHUS B GOpMYIy U ompesenseM KO3 (UIIUEHT TsSKEeCTH TPABMBbI:

(120 _g
15



ONTUSTIK-QAZASSTAM SOUTH KAZAKHSTAMN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTIK Ha3aKeTaH MEAWUMHA aKafeMmuacbis AK AD «HOmHO-KasaxcTaHCKan MEAMUWHCKAR aKanemMuss
Kadenpa «HxeHepHBIC TACIUILIHHBI) 76-11

Crp. 1 u3 58
MeTOZ[I/I‘{eCKI/Ie YKa3aHuA K IPAKTHICCKOMY 3aHATUIO AUCIHUIIIINHE

«OxpaHa TpyAa 1 TeXHHUKa 0€30I1aCHOCTH »

3arem paccunTaeM K03(pPHUIHMEHT MPOU3BOACTBEHHBIX 3aTPaT:

K., =K, K, =12,5-8=100
ITpu pacuere KO3(GUIMEHTOB YAaCTOTHI U TSKECTH HECYACTHBIE CIIydau, IOBJEKIIME CMEPThb
4eJI0OBEKA WJIM MHBAJIUIHOCTD, HE YUUTBIBAIOTCS, & OTPAXKAIOTCSI OTAEIBHO.
[TpoBeneHHBIN aHANN3 YAaCTOTHBIX U T'PABUTALMOHHBIX KO3((UIMEHTOB 3a OIpeeseHHbIN
[IEpUOJ, BPEMEHHU I[IOKA3bIBACT CHMIIKEHUE IIOKAa3aTeJIeld IOpaX€HUH BO BCEX OTPACIEBBIX
IIPOM3BOJICTBAX U JJA€T BO3MOKHOCTh CPABHUTH C IOPAKEHUSMH B IPYTUX aHAJIOTHYHBIX OTPACIISIX
IIPOMBIIIIIEHHOCTH.
AHanu3upys AMHAMHKY yiep0a, BHICIINE YUPESKICHUS TPUHUMAIOT HEOOXOAUMBIE MEPHI K 3TUM
OTpacysIM.
[TonoxxeHns o0 paccieOBaHMM HECHYACTHBIX CIy4aeB JOIYCKAIOT CTAaTUCTUYECKYI0 OOpaboOTKY
aKTOB HECUACTHBIX CIIy4aeB U OINpe/Ie]IeHne OCHOBHBIX MPUUNH HECYACTHBIX CIIy4aeB U Jady UMHU
3aKJIFOUYECHUN HAa MEpBI CTPaXOBAHMSL.
[Toka3arenb MaTepUaNbHBIX MOCIEICTBUMI:

[MM=(M,-1000) / p, (4.3)

rzae: Mi-mMatepuaibHble OCIEACTBUS HECUACTHBIX CIIY4aeB 3a OTYETHBIN IEPUOJI BPEMEHH, TEHTe.
[Toka3zarens 3aTpar Ha NPEeNyNPEKICHUE HECYACTHBIX CIIy4aeB B OTYCTHOM IIEPUOJIE, TEHIE:

I13=(3-1000) / p, (4.4)
rjie: 3-3aTpaThl Ha MPEIYNPESKICHHE HECYACTHBIX CIIy4acB B OTYCTHOM IEPHOJIC, TCHTE.

Tabnuna 1. 3agaHue Mo BapuaHTy

M, MJIH
BapUaHThl | N -CaHbI D, KyH e 3, MJIH. TEHTE
16 90 5 1
17 91 6 15
18 92 7 2
19 93 8 2,5
20 94 9 3
24 95 10 3,5
22 96 1 4
23 97 2 45
24 98 3 5
25 99 4 55
26 70 11 6
77 71 12 6,5
88 72 13 7
99 73 14 7,5
30 74 15 8
36 80 16 8,5
31 75 17 9

KoHTpoJibHbIE BOIIPOCHI
1. Yro Takoe npon3BOACTBEHHAs TpaBma?
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2.Kakwue 6011€3HM MBI Ha3bIBaeM MPOo(hecCHOHATBHBIMU?

3. Uto Takoe HeCUacTHBIN cilydail Ha MPOU3BOJCTBE?

4. Yro Takoe omacHbIe ¥ BpeAHbIe (haKTOphI?

5. mokasareiu NpOU3BOJICTBEHHBIX OBPEKACHUIN U ITPO(eCCHOHABHBIX 3a001€BaHUN

6. Kak xnaccupuupyrorcst Hpou3BOJICTBEHHBIEC (haKTOPBI?

7. 4TO OTHOCUTCS K (PM3NUECKUM IIPOU3BOJCTBEHHBIM (akTopam?

8. UTO OTHOCUTCS K XMMUYECKUM IIPOM3BOJICTBEHHBIM (hakTopam?

9.1OHATHE O HECYACTHOM Clly4yae, MOBPEXICHUH, IPOPEeCcCHOHATBHOM 3a00J1€BaHUH.

10. TTonoxeHus o pacciae 0BaHUU HECUACTHBIX CIIyyacB

11.mpon3BOACTBEHHBIE TPaBMBI, IPO(ECCHOHANbHBIE 3a00€BaHUS U UX MPENYNPEKICHUE.
12.0cHOBHBIE TOHATHS OMACHBIX M BPEAHBIX ()AaKTOPOB IO TOCYNAPCTBEHHOMY CTaHAAPTY
12.0.002-80.

13. OcHOBHBIC HAIPABJICHHUS T'OCYJAPCTBEHHOHN IMOJUTUKHA B 00JACTH OE30MAaCHOCTH M OXPAHBI
Tpynaa

14. mpodeccronanbHOE OTpaBICHUE —

15. pusnyeckas TpaBMa —

16. IpOM3BOACTBEHHBIE TOBPEKIACHUS —

17. xpuTepuM OLEHKU YCIOBUI OXpaHbl TpyAa.

Tema 5. Bo3nyxoo0MeH B nomemenun.  Omnpeaesienue Heo0X0UMOro
BO3yX000MeHa 10 BpPeIHbIM BelleCTBaM B IIPOM3BOJACTBEHHBIX MOAPa3Ae/IeHUsIX (exax).
BeHTUnsAIMA-3T0  CUCTEeMa MEpONPUATHH W MPHUCIOCOOJICHHM, 00CCIIeYNBAIONITNX
MUKPOKIMMATUYECKUE YCIOBUS W YHUCTOTY BO3AYIIHOW cpenbl Ha pabodMx MecTax B
COOTBETCTBUHU C TPEOOBAHUSMU MPOW3BOJICTBEHHOM CaHUTApUHM U THUTUEHBI Tpyaa. OCHOBHOMU
3a/1auell BEHTWISILIUK SIBJISIETCSA YAAJIeHHE 3arpsi3HEHHOI0 WM HAarpeToro BO3AyXa M3 3JaHUM U
mojada CBEXETO BO3/yXa, CO3JaHHE HEOOXOIUMOTO BO3JYyXOOOMEHa 3a CYET TOJBH)KHOCTHU
BO3/yXa B paboueii 30He.
Bo31yx000MeH-3T0O MHTEHCHBHOCTD MIPHEMa WJIU YAAJICHHUs BO3/yXa U3 3/laHuii. B 3aBucuMocTH
OT pa3HULbl TEMIEPATyp BO3[AyXa B MOMEIICHUM M Ha YyJIUIE, a TakKe IaBIE€HUS BO3AyXa
(BETpOBOM HArpy3KH) MPOUCXOAUT UPKYIISAIHUS BO3IyXa.
YacroTa OMUCHIBAET, CKOJIBKO Pa3 BO3AYX000OMEH MPOUCXOIII B KOMHATE B TEUCHHE Yaca.
Heobxonumast kpaTHOCTh BO3yXOOOMEHA OIpPEENSIETCS] PACUETHBIM ITyTEM B 3aBHCHMOCTH OT
BHJIa U KOJIMYECTBA MOBPEKICHUMN, BBIACISAEMbIX B 3/IaHHSIX.
[Ipu BBIIETIEHUN HECKOJBKUX BPEIHBIX BEIIECTB B TOMEIICHHE IMPOM3BOJIUTCS pacueT s
Ka)KIOT0 U3 3TUX BEIIECTB, a BO3JyX00OMEH MPUHUMAETCS 110 MaKCUMalbHOMY 3HadeHH0. Eciu
BpEHBIC BEIIECTBA JICHCTBYIOT OHOHAMPABIICHHO, TO TPUHUMAETCs 001uii Bo3myxooomeH. [Ipu
HAIMYUU B3PBIBUATHIX BEIMIECTB BO3yX000MeH nmpuHuUMaloT ¢ yuetom [1JIK B 3manusx.
[Ipn HanMYMKM HECKOJBKUX HETAaTUBHBIX (HaKTOPOB (MBUIb, Ta3, BIAKHOCTh, TEIIO) B y4eTe
yuuTHIBatOTCS Bce ¢akTophl. [locie ompenenenus HE0OXOIUMOTO BO3IYyX000OMEHa OMpPENesoT
yacToty Bo3nyxooomeHa (K).
3amanue
Ornpenenuth HEOOXOIUMBIN BO3yX000MEH M €ro CKOPOCTh JIJISi CUCTEMbI BEHTHIISIIIUU 11e€Xa 10
HaJMYMIO U OTCYTCTBUIO MECTHOM BHITSDKKU. Hampumep: pazmepsl niexa: juinHa A = 72 M, IUpUHA
B =24 wm, BoicoTa H = 8 M, bUIb pactpenensiercs o BO3AYIIHOM cpefie 1exa B konuuecte W =
0,6 mr/muH (npeaensHo gomyctumas koneHTpanus (ILJIK) (TTIIK) = 4 mr/m3) mist nanHOTO BHIA
netn. KonnenTpamnus neiiu B padoueit 30ue. [lpunumaercs pasuoit [1JIK, koHmenTpanus npiin
B BO3/lyXe, YAaJIEHHOM 13 1iexa, paBHa 30% ee koHLeHTpanuu B paboueii 3oue (Cyx.= 0,3-¢cp.3.).
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Konnenrpauus neum B mogasaemMom Bo3ayxe cpeausist Cn= 0,2 mr / m3. KonndectBo Bo3ayxa,
MOJTYYCHHOTO M3 paboyueii 30HbI MECTHBIM BcachiBaHHeM, paBHO GM = 4500 m3/4.

Monens myTtu pemenus. OnpenensieM pa3Mep Lexa.
V=A-B-H=72-24-8=13824 »® )

Hatinem BbIxoa mbutn 3a 1 yac (B MHJTUTpaMMax) :

0,6-1000 me

——— =36000 — (2
1/60 caz

1) npu HaJIMYKUK MECTHOM BBITSKKH.

[Tpu Hanmu4KMu MECTHON BBITSKKU HEOOXOAUMBIM BO3JyX000MEH pacCUMTHIBAETCA MO hopMyIie:

W =

W-G,(C,, -C,) 36000 — 4500 - (4 —0,3)

G=G,+ = 4500 + = 23850 m/car (3)

C,,—-C, 03:4-0,2

Kypc Bo3nyxooOmeHa B miexe:
K= 9 = @ =17 IEpEKIIoUEHHE / U,
V 13824

(4)
G= N = 6009 =36000 m3 u (5)

ny—Cn 0,3-4-0,2

TO €CTh B TedeHHWe 1 yaca BO31yX B Iexe JAokeH oOMeHuBatbes 1,7 paza. Ilpu stom
KOHIIEHTpalus IbLIN B paboyeil 30He He npesbiiiaet [TIK.

2) Ipu OTCYTCTBHM MECTHOM BBITSIKKH.

[Tpu oTcyTcTBUU MecTHOrO BcachiBaHus Popmyiia 3 ynpoImaercs:

JKeprinikTi cOpFbII O0IMaFraH Ke3/ie LIEXTarbl aya ajaMacy KblJI1aMIbIFbL:

_ G 36000

——— = 2,6 nepexmouenue / 1,

TV 13824

Kecte - Onnuipictik OenmMezeri (LexTarbl) 3UsSHIBI 3aTTap OOMBIHIIA KAXETTI aya aaMacy/bl
aHBIKTAyFa KAKETTI MOHJIEP

Per 1A B H W, K, eps | Cn Gu

CaHBI MI/MHH Mr/m3
48 24 3,6 0,42 3 3 0,15 3000
50 26 48 0,45 3,3 3,25 0,2 3200
52 28 6 0,48 3,6 3,5 0,25 3400
54 30 3,6 0,51 3,9 3,75 0,3 3600
56 32 4,8 0,54 4,2 4 0,35 3800
58 34 6 0,57 4,5 4,25 0,4 4000
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60 36 3,6 0,6 4,8 45 0,45 4200
62 38 4.8 0,63 51 4,75 0,5 4400
64 40 6 0,66 54 5 0,55 4600
66 42 3,6 0,69 57 5,25 0,6 4800
68 44 48 0,72 6 55 0,65 5000
70 46 6 0,75 6,3 5,75 0,7 5200
72 48 3,6 0,78 6,6 6 0,75 5400
74 50 48 0,81 6,9 6,25 0,8 5600
76 52 6 0,84 7,2 6,5 0,85 5800
78 54 3,6 0,87 7,5 6,75 0,9 6000
80 56 4,8 0,9 7,8 7 0,95 6200
82 58 6 0,93 8,1 7,25 1 6400
84 60 3,6 0,96 8,4 7,5 1,05 6600
86 62 4,8 0,99 8,7 7,75 1,1 6800
88 64 6 1,02 9 8 1,15 7000
90 66 3,6 1,05 9,3 8,25 1,2 7200
92 68 48 1,08 9,6 8,5 1,25 7400
94 70 6 1,11 9,9 8,75 1,3 7600
Tema 6. pacuer mapaMeTrpoB MUKpokanmMarta. OmnpenejeHne  BJIAKHOCTH BO3/IyXa.

OnpeneneHue TeMJONOTEPb, MepPeIaBAEMOro M3  TOKPBITHS, M  MAKCHMAJIbHO
PacCYMTAHHOIO TemJja.

1. Ilean: mapamMeTpbl MHUKPOKIMMATA.ONPEACICHUE HEOOXOJAUMOTO BO3IyXOOOMEHa B
MIPOM3BOJCTBEHHOM MOMeIeH!H (11exe). [ uruennyeckue HopMbl MUKpokinumara. OmnpeaeneHue
TeHJ’IOHOTepI), nepenaBaeMoro n3 HOKpI)ITI/IH, U MAaKCUMAJIBHO paCCqHTaHHOFO TCIIa.

2. Ileab o0yuyeHus:

CTY/AEHT JA0JIKEH 3HATh:

- HOPMBI MUKPOJIMMAaTa Ha pabOYnX MecTax;

- OHpCI[CJ'[eHI/IC TepMI/IHOB U OCHOBHBIX HOHHTI/Iﬁ HOpMI/IpOBaHI/IH MI/IKpOKJ'H/IMaTa;

- BIUSIHUE MUKPOKIIMMATa Ha OpraHi3M YelIOBEeKa MO-Pa3HOMY;

- METO/IbI OMPE/IeICHHs HeOIaronpusTHOTO BO3/ICHCTBUS IPOM3BOJCTBEHHOTO MUKPOKINMATA.
CTY/EHT JA0JI2KEH YMeTh:

- YMEHHE ONpPEeeNITh HeOOXOIMMBII BO3TyX000OMEH;

- CIIOCOOHOCTH OIPEJACATh TEIUIONOTePH, IepeaBaeMble W3 IOKPBITHS, ¥ MaKCHMAaJIbHO
paccuuTaHHOE TeTLIO;

- METOAbI UCCIICOOBAHUA U OLICHKN MI/IKPOKJ'II/IMaTa Ha pa60qu MECTEC,

[TpoBOAUTH MHKEHEPHBIE PACUYETHI AJIs YIYUIIEHUs YCIOBUH PabOThI, OCYIIECTBISTh U3MEPEHUS
napaMeTpoB pabodei cpeibl.

4. 0CHOBHbIE BONIPOCHI TEMBI:

1.Pacuer HEOOXOAUMOTO BO3TyX000OMEHA ISl CUCTEMBI BEHTHIISIIMY 1€Xa.

2.mapamMeTpbsl MUKPOKJIMMATA.

3.)IOHYCTI/IMI>IC MHKpOKHI/IMaTPIquKI/IC YCJ'IOBI/ISI.

4.cpeAcTBa 3alIUThI OT HEOIATOMPUATHBIX (AKTOPOB.

Metoabl 00pa3oBaHus M 00YUCHUS:
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PaGora ¢ ntureparypoit ¥ 3MeKTPOHHOM 0a30¥ /711 OCBOCHUS CTYJACHTAMHU TEMBI.

Muxkpokimumar - (rped. MicCros-mar + KiImMmar) - 3T0 METEOPOJIOTHYECKHE YCIOBUs, KOTOPbIC
OTIPENIENAIOTCSA COBOKYITHOCTBIO (PM3NYECKUX TapaMeTPOB BO3YIIHOM Cpebl, BO3ICHCTBYIOMINX
Ha OpraHU3M YesloBeKa B HEOOJIbIIUX WM 3aMKHYTBIX IPOCTPAHCTBAX (AMAaMETPOM OT AECATKOB
JI0 COTE€H METPOB).

BHyTpeHHee paBHOBecHE 4EJIOBEYECKOIO Tella BO MHOIOM 3aBUCHT OT BHEUIHMX YCIOBHH.
MuKpoKiIMMaT MOMEILEHHUS, B KOTOPOM Y€JI0BEK HAXOAUTCS JUINTEIbHOE BPEMS], UTPAET BAKHYIO
pojib B (JOPMHUPOBAHUU UMMYHUTETA, pa00OTOCIIOCOOHOCTH, CIIOCOOHOCTH KOM(OPTHO OTIBIXATh
u orabixarb. COCTOSIHME BHYTPEHHEH cpeibl 34aHMsI MOKET HE TOJIBKO IUIOAOTBOPHO CKa3aThCs
Ha 3/I0pOBbE YEJIOBEKA, HO U HETATUBHO CKa3aTbCsl. TakuM 00pa3oM, 4eM J0JIbLIE Mbl HAXOAUMCS
B TUIOXO MTPOBETPUBAEMOM TIOMEIIEHUH, TeM OOJIbIIIE OHO BIHSIET Ha pabOTy HAIIEro OpraHU3Ma.
MuUKpOKIMMaT WIK METEOPOJIOTHYECKHUE YCIOBHS B IIPOU3BOJCTBEHHBIX 3[JAHUSAX ONPEAEIIAIOTCS
B cootBercTBuU ¢ 'OCT 12.1.005-88 cienyronmMu napameTpamu: TeMIeparypa Ha padouem
MECTE, OTHOCHUTENbHAs BJIAXHOCTh, TEMIIEpPATypa OrPAXKAAIOIIMX ITOBEPXHOCTEW (TEII0BOE
U3JIy4€HUE) CO CKOPOCTbIO JIBWXKEHMs BO3ayxa. Hampumep: BiakHOCTh Bo3ayxa 3TO (akTop,
KOTOPBI CHJIBHO 3aBHCHUT OT TeMmmepaTrypbl. Eciu B NpOHM3BOJACTBEHHBIX MOMEMICHUSX HET
CHELHATbHOTO YBJIAXKHUTEIS, TO YEM BbIILIE TEMIIEpaTypa, TEM CYIIe BO3AyX. 3JOPOBbIH YeI0BEK,
NOMABILNI B IOMEIIEHHUE C CYXUM BO3AYXOM, IOYYBCTBYET 1UcKOM(popT B TeueHue 10-15 MunyT.
Ecnu y uenoBeka npocryia, OH HAYHET KallIsATh.

YMepeHHO BIaXHBIH BO3IyX (pasmep 40-60 %) cozmaet OGaaronpusiTHBIC YCIOBHS JIJisi paOOTHI U
OT/JbIXa.

CkopocTh BO3AyXa-(hakTOp MHUKPOKJIMMAaTa, Ha KOTOPBI MHOTHE BOOOIIE HE OO0pamarT
BHUMaHUs. Ho 1eno B TOM, 4TO B 3aBUCUMOCTH OT TEMIIEPATyphl BO3/1yXa (OMATh JK€) CKOPOCTh
€ro JBIDKEHHS II0-pa3HOMY BIHSICT Ha opranm3M. Hampumep, mpu Temmeparype mo 33-35
rpagycoB ckopocth 0,15 mM/c yno6Ha, Tak Kak Bo3ayx oOianaer ocBexaromum ¢ dpexrom. Ecnu
Temneparypa Bble 35 rpagycoB, 3pdekT OyneT NpOTUBOMOIOKHBIM.

B 3aBUCHMMOCTH OT CTENEHU BO3/IEHCTBHSI HA OPraHU3M

- MUKPOKITIMAT HOPMaJIbHBIH;

- OXJIaTUTEJIb;

- HarpeBareb.

Cucrema BEeHTHIISILIMM JIOJDKHA paboTaTh XOPOILO.

Knaccudukanus cucrem BEHTUISAIMHU. B 3aBUCHMMOCTH OT pacrpenesieHus Bo3dyxa cHucTema
BEHTWISILIMM KJIacCU(DUIIUPYETCS Kak:

- €CT€CTBEHHAsI BEHTHIISIIHS;

- MEXaHU4ecKasi BEHTUJIALMS; W ITOApa3AesieTcs Ha CMEeIIaHHY0 BEHTHIIALUIO.

Ha mnpom3BOACTBEHHBIX NPEANPHUATHIX 4Yallle BCErO INPUMEHSETCS KOMOMHHMPOBAaHHAs WA
KOMOWHUpPOBaHHAs BEHTWIAIMOHHAS CHCTEMa-3TO O3HAayaeT COBMECTHMOCTb JJIEMEHTOB
MECTHOTO M 00IIIero BO3yX000MeHa B CHCTEME BEHTHIISIITHH.

Abdparus-3To ynopsiioueHHas popMa €CTeCTBEHHOTO BO3AyX00OMeHa, KOTOpBIM mepemaercs u
BBIXOAMT. Adpalius BO3yXa He 3aBUCUT OT BpEMEHH rojia ¥ BpeMeHu roja. B remsoe Bpems rona
a’palfio MOXXHO MPUMEHSATH B TOMEIIECHUSX, I71€ BBIIEISIETCS TEIUIO U Biiara. /i oTBoja Terioro
BO3/lyXa B NMOMEMICHUSX 34aHui 0e3 (oHapell MOBepX MOKPBITUS YCTAHABIMBAIOTCS IIAXThl C
OTBOJIOM BO3/yXa.

CpencrtBa U3MEpPEHUs] MUKPOKIMMATHUYECKNX TTOKA3aTEIIEH.

1. Temnepatypa Bo3ayxa.

N3mepsieTcst 1100bIM TEPMOMETPOM, MOTPEIIHOCTH KOTOPOro He mpesbimaet + 0,2 © c. [lns atoit
LIEJIHM JIy4Yllle BCEr0 MCIIOIb30BaTh CTEPKHEBOM TEPMOMETpP, OTCEKHM KOTOPOIO PaCIOJIOKEHBI
HEIOCPEICTBEHHO Ha Kopiiyce Mpubopa. ITO CHUYKAET MOTPEIIHOCTh U3MEPEHUS U MCKIII0YaeT
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HECAaHKIIMOHMPOBAHHOE JBIDKEHHE MIKAJbIl OTHOCHTENBHO Kamwiuisipa. B Hacrosiiee Bpems
HIMPOKO HCIOJB3YIOTCS 3JIEKTPOHHBIE YCTPOWCTBA, HANPUMEpP, OTEYECTBEHHBIH AHEMOMETP C
TOpSIYUM IPOBOJOM C AuanazoHoMm uzMepenuii ot 0,1 1o 2,0 M / ¢, U3MEpUTENAMHU TEMIIEPaTyphI
u BnaxHoctd TKA-TV TAM-1 umu Testo 15, npousBenennsiii B ['epmanuu. Bce nuHCTpyMEHTHI
pabotatoT oT 6aTapel, KOTOpbIe 00ECIIEUNBAIOT TOCTATOYHBIN CPOK CIYXKOBI IS KPETICHHS.
2.0mnpeneneHue CKOPOCTH IABMkKEHHs Bo3ayxa. OOHapykuMBaeT ¢ MOMOIIbI0 aHemomerpa. OHU
OBIBAIOT IUIACTHHYATHIMU M YalleBUIHBIMU. [IpuHIMI paboThl 3aKiI04YaeTcss B TOM, YTO KOT/a
BO3JyX JIBIDKETCS, OH OKAa3bIBAET JABJICHUE HA TMOJBIKHYIO IUIACTHHY WM Yally, U OHHU
Bpalarorca. YeM rpomue BpalleHUE, T€M OO0JbIle CKOPOCTb, C KOTOPOW ABUKETCS BO3IYX.
Bpamenue yepes 3yOuaTyro cucTeMy mepenaeTcsl CTpeske, nepeMenasch mno mudeponary, uro
MO3BOJISIET 3alTUCHIBATh MMOKa3aHus. KacceTHbIl aHeMOMeTp u3MepsieT 0oblyto ckopocth 1-20
M/c. C MOMOIIBIO MIACTHHYATOTO aHEMOMETpPa MOXKHO H3MepuTh ckopocTh 0,4-12 m/c. U3-3a
ATOTO TIACTUHYATHI AaHEMOMETP YacTO HCIIOJIb3YEeTCS B TUTHEHUYECKHX HEIISIX.

3. orHocuTenpHas BIAXHOCTh. OTHOCHUTENbHAS BIAKHOCTB-3TO OTHOLICHHWE aOCOIIOTHOM
BJIQKHOCTH (AENMUTENd) K MaKCUMallbHOMY (HEJIHUTENI0), BBIPAKEHHOE B MPOIEHTAX,
XapaKTepu3yeT BIaKHOCTh B 00bEME BO3IyXa, U3MEPSETCS TICUXPOMETPOM.

Omnpenenenne armocdepHoro napneHus. Vcnonszyercs bapomerp-anepoua. Ilpuniun paboTs
npubopa oOyCIIOBJIEH TOHKOMW METaJUIMYECKOW KOPOOKOM, KOTOpasi KPENmuTcs TakuM o0pazoM,
4TOOBI BO3/IyX HE MOMajaji BHYTpb. [Ipu yBennueHuu JaBieHUs BO BHEIIHEH cpene (BO3oyxe)
JTHHIIA KOopoOa CKUMAIOTCA, a MPH YMEHBIICHHH OTCKAaKMBAaIOT M pacTsruBatorcs. lllkarynka
dukcupyercss Tak, 4yTOObl MHCTPYMEHT HE [BWTrajics BHYTPH, U JBI)KEHHUE OJIHOM M3 €ro
MOBEPXHOCTEH MepeaaeTcs Ha IKATYIKY (CTPENKy), KOTOpast IBHKETCS BOKPYT Hee C TOMOIIBIO
CHEIHAIIbHBIX MPUCTIOCOOTCHUH.

DTO O3HAYaeT, YTO BaM HY)KHO HM3MEPHUTh BIIAXHOCTH BO3ayxa. [loHATHA aOCONIOTHON H
OTHOCHUTEJIbHOM BIaKHOCTH MCIIONIB3YIOTCS JJIs1 KOJTMYECTBEHHOM OIIEHKH BIaKHOCTH BO3lyXa.

AOCOIOTHAs BIaKHOCTH-3TO BEJIMYMHA, KOTOpas MOKa3bIBaeT, Kakas Macca BOJSHOIO Iapa B
Bo3Ayxe cocraBiser 1 M3 (T. e. 3TO IUIOTHOCTb BOJSHOrO mapa). OH paBeH NapuuaIbHOMY
JABJICHUIO Mapa Mpy 3aJJaHHOW TeMIepaType.

[TapumansHoe aBjieHHe NapoB-3TO JaBJIEHUE, OKa3blBAEMOE BOASHBIM MApOM B BO3/yXe, €CIIU
HE BCEMU JIPYTHMU T'a3aMHU.

OTHOCHTENbHAs BIAXKHOCTH-3TO TO, HACKOJBKO JAJIEKO Map OT HACBIIIEHHSA. DTO OTHOIIEHUE
NapIUAIbHOTO JIaBJICHUS BOJSHOTO TIapa, NPHUCYTCTBYIOMIETO B BO3JyX€ INpU 3aJaHHON
Temreparype, P K JaBieHHIO HACBHIIIEHHOTO Mapa MpU TOH ke TemIeparype, BhIpaKEHHOE B
IPOIICHTAX

0= -100%.
Py

Ecnu B Bo3yXe HET BOJSHOIO Mapa, TO €ro abCOIIOTHAs U OTHOCHUTENbHAs BIaKHOCTh pPaBHBI (.
[IpenenbHOe 3HaYeHHE OTHOCUTENbHOM BiaxHocTu cocrtaBiser 100%. Bnaxuocts 60%
CUMTAETCS] HOPMAJIBHOM JIJIs1 4EJIOBEUECKOTO OpraHu3Ma.

Jli1s n3MepeHus BIaKHOCTH BO3yXa UCTIONb3YIOTCSI THTPOMETPBI U ICUXPOMETPBHI.

1.KoH/1eHCallMOHHBIN TUTPOMETP.
OH COCTOUT M3 METAJUIMYECKON KpYrjioil KOpOOKH C TJISIHIIEBOW TIJIaJKOl MOBEPXHOCTHIO,
NPUKPEIUICHHOH K cToiike. B BepxHeil yacTu KOpOOKH ecTh ABa OTBepcTHs. Uepes ouH U3 HUX B
KOpPOOKY BIMBAIOT BO3JyX M BBOJST TEPMOMETD, @ BTOPOU MOJICOEAUHSAIOT K PE3UNHOBOM JIaMIIe.
['urpomMeTp oxJax1€HHOW BOABI OCHOBAH Ha ONPEAEICHUN TOUKH POCHI.
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Touka pockI-3TO TeMIepaTypa HaChILICHHS BOJSHOTO Iapa B BO3AYXE.

Boznyx BeiyBaeTcst gyepes 3¢up (C moMOIILI0 PE3HHOBOM JIaMITbI), H AUp OBICTPO HCTIAPSETCS,
oxJjaxasi Kopooky. Cioit BOASHOTO Mapa, KOTOPbIA HaXOAUTCS OJIM3KO K TOBEPXHOCTH KaTCyIbl,
TaKXKe HAYMHAET OXJIAXKAAThCS W3-3a TeruiooOMmeHa. llpu ompepeneHHON TeMiepaType 3TOT
BOJISIHOW Tap HAYMHAET KOHJIEHCUPOBATHCS, M Ha OJECTsIIel TOBEPXHOCTH KaICyJIbl 00pa3yroTcs
KaITi BOJBI (poca). Dra TemIeparypa OMpeAesiieTCss TEPMOMETPOM, KOTOPBIA OyIeT TOYKOMH
pocbl. CoriaacHO TOYKE pOCHl B TaOJIMIIE «IaBICHUE HACHIIICHHBIX MAPOB U UX IJIOTHOCTH MPHU
pa3IMYHBIX ~ TeMIepaTrypax» HaijieHa aOCOJMIOTHAas BIAXHOCTh - IUIOTHOCTH  Iapa,
COOTBETCTBYIOLAs 3TOW TeMIepaType, Ui UX JaBJICHUE.

Ta6J'II/II_Ia 1'I[aBJ'IeHI/Ie HACBIIICHHLIX IMAPOB IIPU PA3JIMYHBIX TEMIICpATYypax U UX IIJIOTHOCTb

t, °C p, [a p*103, |t °C p, [a p*103, It °C p, a p*1073,
Kr/M° Kr/M° Kr/M°
-5 401 3,24 6 033 7,30 17 1933 14,5
-4 437 3,51 7 1000 7,80 18 2066 15,4
-3 476 3,81 8 1066 8,30 19 2199 16,3
-2 517 4,13 0 1146 8,80 20 2333 17,3
-1 563 4,47 10 1226 9,40 21 2493 18,8
0 613 4,80 11 1306 10,0 22 2639 19,4
1 653 5,20 12 1399 10,7 23 2813 20,6
2 706 5,60 13 1492 11,4 24 2986 21,8
3 760 6,00 14 1599 12,1 25 3173 23,0
4 813 6,40 15 1706 12,8 26 3359 24,4
5 880 6,80 16 1813 13,6 27 3559 25,8

YroObl HAWTH OTHOCHUTENBHYIO BJIaKHOCTB, JAaBJICHHE HACBHIIIEHHOTO Iapa MpU TeMIepaType
TOYKH pOChl HEOOXOAMMO pa3AeIuTh Ha JABJICHHE HACBHIIIEHHOIO Mapa Mpu TeMIepaType
OKpYyXarolien cpesbl 1 yMHOKUTH Ha 100%.
2.I'urpometp BoJIOC.

Ero pabora ocHoBaHa Ha TOM (akTe, YTO HEXHUPHBIE YEIOBEUYECKHE BOJIOCHI Y/UIMHSIOTCS C
YBEJIMYEHUEM BIIQXXHOCTH BO3JyXa U YKOPAUMBAIOTCS C YMEHbILIEHHWEM BIaKHOCTU. Bosoch
000paunBaIOT JIETKUM OJIOKOM, (PUKCHPYS OAMH KOHELl Ha paMe, a ¢ APYroi CTOPOHBI Harpy3ka
npekpaiaercs. [Ipy usmeHeHuu JUIMHBI BOJIOC yKa3aTesib (CTpenka), MPUKPEIUICeHHbIN K OJIOKY,
nepemenaercs no mkaie. Becsl oTkannOpoBaHbl IPOTUB 3TAJTOHHOTO YCTPOMCTBA.
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I'panyupyer mkany no npubopy 3TanoHa

il

I

3. Ilcuxpomerp. (oT rpeueckoro «mcuxpusi» - xonona). CoCTOMT U3 JBYX OIMHAKOBBIX
TepMoMeTpoB. KiagoBast ofHOTO 13 HUX 00epHyTa Mapieil, CMOYEHHOM B EMKOCTHU ¢ BoJ10M. Bona
YBIIKHSET Mapiito B pe3epByape TePMOMETPa U OXJIaXAaeTCsl, KOr/ia OHa ucnapsiercs. BrnaxHocTs
BO3J/lyXa OMPEIEISETCS C MOMOIIBI0 MCUXPOMETPUUECKONW TaOJMIIBI U3 PA3HHIBI TEeMIEPATyp
MEX1y CyXHM U BJIQXKHBIM TEPMOMETPaMHU.

Ilcuxpomerpuyeckas Tadnuna

teyxoro, CCJKypFaK »oHe IbIMKBLI IAMIAP/IbIH KOPCETKIIITEDi apachIHIAFbl Al bIPMAILBLIBIK
0 A 2 3 4 S) 6 / 3 9 10 11
100 @86 [72 B8 45 |32 19 6
100 86 [73 60 47 35 |23 10
100 87 [74 61 49 37 26 14
100 @87 [/5 63 b1 40 |28 18
9 100 @88 [76 64 B3 |42 31 1
10 100 88 [76 65 54 44 34 P4 14 4
11 100 @88 [77 66 6 46 36 |26 17
12 100 B89 78 68 b7 48 38 29 20 11
13 100 B9 79 69 B9 49 40 PB1 28 14 6
14 100 PO 79 |70 60O 1 42 33 25 17 9
15 100 90 B0 |71 1l B2 44 36 27 20 {12 5
16 100 90 81 [711 |62 54 45 37 30 |22 15 B
17 100 90 81 [72 64 [B5 W47 B9 32 P24 )17 10
18 100 P1 B2 [73 4 b6 48 @41 34 26 20 13
19 100 P1 B2 (74 65 B8 |50 @43 35 29 |22 15
20 100 P1 B3 (74 B6 B9 PpB1 44 37 30 24 |18
21 100 P1 B3 [715 67 60 52 46 39 B2 26 |20
22 100 92 83 |76 68 |61 54 47 40 34 28 |22
23 100 92 B4 |76 69 1 55 48 42 36 [30 24
24 100 92 B4 [77 69 |62 56 49 43 37 Bl |26
25 100 92 84 (77 [0 63 57 50 44 38 383 |27

o[ |on

oo

KoHnTtpoJbHbIe (BONPOCHI, TECThI, 0TYETHI U T. J1.)
1. kakuM HpI/I60pOM N3MEPACTCA OTHOCUTCIIbHAA BIIAXKHOCTE BO3ayXa U CKOPOCTb ABMIKCHUA ?
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. IO KaKUM TI0Ka3aTeJsiM onpeensercs Mukpokimmar ?

. Ha30BUTE TPEOOBAHMS K H3MEPEHUIO ?

. UTo Takoe MPOMBINUICHHAS BEHTUJISIIUA?

. Ha30BUTE (PaKTOPHI, BIUAIONINE HA 3HAUCHUE TAPAMETPOB ?

. UTo Takoe AOMYyCTUMbIE MUKPOKIUMATHIECKHIE YCIOBUS ?

. IPOKOMMEHTHPYHTE 3 (HEKTHBHBIC TTOKA3aTSIIM MUKPOKIMMATA ?

. TIOHSTHE CAHUTAPHO-TUTHECHUYECKUX YCIOBUI B TIPOU3BOJICTBEHHBIX TOMEIIICHHUSX.
. Ha30BUTE HE0OX01MMOe 000pyI0BaHKE TSl pabOTHI ?

N0 NN bW

Tema 7. Pacuer ocBelieHus. Pacuer 00KOBOI'0 €CTeCTBEHHOI0 OCBelleHus
noMenieHus1 1 GpaKTHYECKOI0 OCBeLeHNs TOMeIleHHUs].

Ha3znavenue: Bupgel ocsemenus. OmnpeneneHue HOPMHPOBAaHHBIX 3HAYEHUN OCBELICHHOCTH
paboyux MECT B TOMEIICHUN

3agauu o0yueHus:

CTY/ICHT J0JIKeH 3HATh:

- BokoBO€ OCBeIIeHIE KOMHATHI;

- pacyeT (PaKTUUYECKOI0 OCBELCHHSI TIOMELICHHUS;

- T[I0Ka3aTeld CUCTEM OCBELIEHUS, YUYUTBHIBAEMbIE IIPU MOJEIMPOBAHUU OCBEIICHUS Ha
IIPOU3BOJCTBE;

CTY/IEHT J10JIKeH YMeTh:

- Pacuer 00K0BOro OCBeIIeHUs TPOU3BOJCTBEHHOTO TOMELICHHUS;

- pacyeT (haKTUIECKOTO OCBEIIECHHS TOMEIICHHS

- METO/bI YUeTa BU/I0B OCBEILEHUs Ha paboyeM MecTe;

[IpoBenenne MHKEHEPHBIX PACUETOB JJIs YIAYUIIEHHS YCIOBUN pabOTHI.

OcHOBHBIE BOIIPOCHI TEMBbI:

1.Pacuer He06XOIUMOTO BO3TyXO000OMEHA JIJIsl CUCTEMBI BEHTHIISIITUH 11€Xa.

2.1mapamMeTpbl MUKPOKJIMMATA.

3.10MyCTUMbIE MUKPOKJIMMAaTHYECKHE YCIOBUSI.

4.cpencTBa 3alUTHI OT HEOIArONPUATHBIX (PAKTOPOB.

Metoabl o0pa3oBaHusi M 00yYeHHUS:

Pabota ¢ nuTepaTypoit ¥ 3IeKTPOHHON 6a30# 17151 OCBOEHUS CTY/ICHTAMU TEMBI.

EcTecTBEeHHOE M HCKYCCTBEHHOE OCBEIIEHUE, T0CTAaTOYHOE JJIs1 00CTYKUBAHUS JIIOAEH
o0ecreurBaeT BEICOKOE Ka4eCTBO BBIOIHIEMBIX pabOT, 6€30MacHOCTh, TPYA

yJlydinasi yCJaOBHSI U MOBBIIIAS POM3BOAUTEIBHOCTD, KaK CIEICTBUE, Y PA0OTAIOIINX

BIIMSIET HA [ICUXOJIOTMYECKOE COCTOSIHUE.

KauecTBo ocBelieHns pabo4unx MECT OLIEHUBAETCSI KaK 110 COCTOSIHUIO 3pEHUs, TaK U I10
XapaKTepU3yeTCs COCTOSHUSMU:

- C IOCTOSTHHBIM OCBEIIIEHUEM;

- OTCYTCTBHUE KOHTPACTa;

- IOCTaTOYHOE U PaBHOMEPHOE OCBEILIEHNE TTOBEPXHOCTH U OKPYXKAIOLIEro MPOCTPAaHCTBA
HaJIMYUE PACCESTHHOTO CBETA;

- OTCYTCTBHUE OTPAKEHUS IJ1a3;

3aganme. Ompenenuts MNOTPEOHOCTH B  €CTECTBEHHOM OCBELICHHMM B  JabopaTopuu
(dapMaleBTUYECKOT0 MPeaNnpUaTus, pacrnonoxeHHoro B ropojae llsivkent. lupuna ceyenus
paBHa B = 4,5 M, nmouna pasHa L = 9 M. Ilompasnenenune mmeer Tpu okHa (n = 3),
OPHUEHTHPOBAHHBIE HA COJIHEYHBIN CBET, pasmMepoM A u B = 2,2 u 1,4 M. Bricota oT ypoBH:A
paboueil MOBEPXHOCTHU JI0 CaMOM BBICOKOW TOYKHM OkHa paBHa hl = 2 m. Paccrosinue pacueTHOH
TOYKH OT BHEITHEW cTeHbl paBHO L = 2,6 M, BeicoTa pabouei moBepxHoctu paBHa hp = 0,8 m.
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VYrnoBas BeICOTa IEHTPA OKHA OT paboyeii moBepXHOCTH cocTaBisieT 22 M. TouHOCTh paboTHI 1133
cpenusis. OKHO BBIIIOJIHEHO M3 CTEKJIOIJIACTHKA, CTEKJIO mpocroe. Koadduiment orpaskeHus
cpeanero pasmepa paseH CP = 0,4.1a paccrossuuu P =45 M ot okoH HaxoauTcs 3aanue. JiivHa u
BBICOTA TOTO 3/1aHUsI paBHBI coO0TBeTCTBeHHO Hmp = 30 M, Inmp = 120 m.

[Tpu pucoBanuu 1iana 3nanus Ha rpaduke Jlanuiroka ObUTH MTOTYyYEHBI 3HAYCHUS, IPUBEICHHBIC
B TaOJIUIIE HUXKE:

Konunyectso nydent, naparonux ¢ Heb6a o rpaduky I uepes npomexyTku cBera Ha o 5
PacYEeTHYIO TOYKY B IOIEPEYHOM CEYEHUU IIOAPA3ICIEHUs

KonuuectBo myuel, nmagaronmx Ha pacyeTHYKO TOUYKY B IIOIEPEYHOM CEYCHHH Ny’ 8
OTJEJICHHsI Yepe3 CBETOBBIC IPOMEXKYTKH OT 3JIaHHSI HAIPOTHB 1O rpaduky I

KonuyectBo nyueil, magaromumx c¢ Heba mo rpaduxy II uepe3 cBeroBble Ny 12
IIPOMEKYTKH B pACYETHYIO TOUKY Ha IUIaHE MOpa3/IeIeHus

KonnyecTBo stydelt, mocTynaroUMX OT 3JaHUs, IPOTUBOIOJIOKHOTO 10 rpaduKy n’ 8
II, yepe3 cBeTOBBIE NPOMEKYTKH K paCYETHOM TOYKE HA IIJIaHE NOIpa3AeiIeHus 2

Pemenne. PaGoTel, BBIMIOMHSEMBIE B OTIACIEHHH, cUUTaroTcst [V paspsmom, Tak Kak TOYHOCTH

paloThI B OTJICJIEHUH 3aBUCUT OT OTHECEHUS K Cpe/iHe-TIa3HoM paboTe.

OmnpexnensieM HOpMUPOBAHHOE 3HaYeHHE K0d(PpPunmenTa ecrectBeHHOro ocBemmenusi-KEO = en
KEO=e =e"-m-c  (15.1)

rae-Ko3¢hGUIMEHT OCBEIIEHHOCTH Tabu s mosica VI cBETOBOTO KiuMaTa, ONpeIesieMblid C

y4eTOM XapakTepa padoThl HCTOUHHKA;

M-K03(pUIMEHT CBETOBOTO KIMMATa;

c-K03(pPUIHEHT CBETOBOTO KIIMMATA.

Hnst IV paspsaga pa®otel rna3 npuHuMaeM =1,5%. B CBsI3M ¢ OTHECEHHEM K IIECTOMY TMOSCY

MIBIMKEHTCKOTO CBETOBOIO KJIMMaTa IMpUHUMaeM 3HaueHue «my paBHbIM 0,9. IIpuHnmaem

3HaueHue» ¢ " paBHbIM 0,75 B 3aBUCMMOCTH OT OPHEHTAllMKM OKOH Ha cojHeuHyto. [Tomemniaem

MOJIy4EeHHbIE 3HaYEeHUs B GOPMYILYy U IPUOIMKAEM K JECATUYHOMY YUCITY:

KEO=¢e, =e!'-m-c=15-0,75-0,9=0,9%

H

Omnpenensiem o6muii KOAPpPUIUEHT npomyckanus ceeta 0
To — YKaJIIBI KAPBIK OTKI3y KOAPPHUIMEHTIH aHbIKTaliMbI3

rae t1-koadpuimeHT cBeTonpomnyckaHus MaTepuaia,;

t2-x03ppurEeHT, yYUTHIBAIOIINN PACX0]l CBETAa HA OKOHHOM KapKace;

t3-k03pPurEeHT, yIUTHIBAIOIMINI PACcX0Jl CBETA B HECYIIeH KOHCTPYKITUH;
t4-x0dppuIEeHT, yYNTHIBAIOIINN TTOTEPH CBETA B COIHEYHBIX 3AIMUTHBIX COOPYKEHUSIX;
t5-k03(pPUIMEeHT, yUUTHIBAIOLINI pacxXo/1 CBETa Ha COJIHLIE3AIUMTHBIX PEeIIeTKaxX Mo/ JaMIamMu (t5
=1 nyst GOKOBOI'O OCBEIICHUS).

ITockonbKy OKHa clienanbl U3 cTekiomiactuka, T1 = 0,8 paBHo.

Jnst okHa u3 crekioruiactuka t2 = 0,6.

ITo ycnoBusiM 3a1aun Hecylasi KOHCTPYKIMS HE UMEET MOTEPh CBETa, MO3TOMY t3 = 1.
OxkHo 3amura ot ConHia paBHo t4 = 1 u3-3a OTCYTCTBUS yCTPOIMCTBA.

[Toncrasisiem 3Hauenus B @opmyny 15.2:
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t0=0800601011=048
Paccuuraem BBICOTY OT YPOBHJ I10JIa 10 CaMOM BBICOKOU TOYKH OKHA;
hl=hp+h=08+2=28wm (15,3)

OHpC,I[GJ'I?[eM HUHACKC 3JaHNs, paCIIOJIOKCHHOI'O HAIIPOTUB B IIJIAHE:!

I, -1 120-2,6
Z, =—"__ = =~ -208 .
Y(P+l)a (45+26)-2.2 .

Hupekc 3AaHus, PACIIOJIOXKCHHOT'O HAIIPOTUB, 6yz[eT BRIV ACTD CJICAYIOMIUM O6paSOMZ

5 _ Hypl 3026 _
> (P+1)-h; (45+26)-28

0,59 (15.5)

3nauenne R koaddunmeHTa, yYUTHIBAIOIIETO OTHOCHTEIBHYIO SPKOCTH IPOTHBOIOJIOKHOTO
31aHus, paBHo: R = 0,3.

3naueHue q KO3PPUIMCHTA, YIUTHIBAIONICTO HEPABHOMEPHYIO IPKOCTh 00J1a4HOTO Heba, paBHO:
g=_0,75.

Koaddumument 3amaca pasen K3 = 1,3 (mpu unctke okoH 2 pas3a B rox).

OTHolIEHUE PAaCCTOSHUS PacyeTHON TOYKH OT BHelrHel ctensl (1) k rmyOune moapaszaenenus (B)

| 26
—=—"—-=0,58 (15.6)
B 45
OtHomenue rnyouns! otaeneHus (B) k Beicote (h1) oT ypoBHS paboueii MOBEPXHOCTH IO CaMOit
BBICOKOW TOYKH OKHA OIpEeIeIisieM 1o popmyIie:

B_45 505 (15.7)
h, 2
OTHOIIEHHE [UIUHEI OTAENEHUS K €r0 TIyOuHe:
L_9%_, (15.8)
B 45

Koaddunument pasen rl1 = 1,2.
OmnpenensieM reoMeTpuyeckuil KOd((HUIMEHT €eCTECTBEHHOTO OCBEIICHUS, YYHUTHIBAIOIIUI
npsIMOM CBET C Heba:

£c=0,01-(n,-n,)=0,01-(12 - 20) = 2,4% (15.9)

OmnpenensieM reoMeTpUYecKuii K0d(DPHUIIMEHT E€CTEeCTBEHHON OCBEIEHHOCTH, YYUTHIBAIOIIUN
CBET, OTPAXXEHHBIHN OT 3/1aHUsI, PACTIOJIOKEHHOTO HAITPOTHUB:

£,, =0,01-(n,"n,")=0,01- (10 22) = 2,2% (15.10)
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Paccuntaem ko3 puImeHT ecCTeCTBEHHON OCBEIIEHHOCTH

1,2.0,48

- To
e, =(e5-q+e, R)- o= (2,4-0,75+2,2-0,3)- —11%  (15.12)
3 1
CpaBHuBaeM KO3(PHUITUEHT €CTECTBEHHOM OCBEIIEHHOCTH ¢ HOPMHUPOBAHHBIM 3HAYEHUEM:
MYXCKOU €H

1,1% [1 0,9%

[Tockonbky KOA((UIMEHT ECTECTBEHHONW OCBEIICHHOCTH BBIIIE HOPMHUPOBAHHOTO 3HAYCHUS,
MO>KHO CZEJaTh CIASAYIOUINI BEIBO: 1711 HOPMaJIbHOU pabOThI JOCTATOYHO YPOBHSI €CTECTBEHHOMN
OCBECILICHUH

B,mMm|L,Mm |n a,MM |b,m | hymm [Lm|hypm|nt [N’ [n2 [n2 |m |c
1 4 8 2 1800 | 1,2 | 1800 | 2,4 |06 |4 7 11 |7 0,8 |0,6
2 4,25 1825 |3 1900 (1,3 | 1850 |25 (0,7 |5 8 12 |8 0,8 | 0,6
3 45 |85 4 2000 | 1,4 |1900 |26 |08 |6 9 13 |9 0,8 | 0,6
4 4,75 18,75 |2 2100 |15 1950 [2,7 {09 |4 10 |11 |7 0,8 | 0,6
5 5 9 3 2200 | 1,6 | 2000 (28 |1 5 7 12 |8 0,8 | 0,6
6 5251925 (4 1800 (1,2 | 1800 (2,4 |11 |6 8 13 |9 0,8 | 0,6
7 55 |95 2 1900 (1,3 | 1850 (25 |06 |4 9 11 |7 0,8 | 0,6
8 5751975 |3 2000 | 1,4 |1900 |26 |0,7 |5 10 |12 |8 0,8 | 0,6
9 6 10 4 2100 |15 1950 |2,7 08 |6 7 13 |9 0,8 | 0,6
10 |6,25|10,25 |2 2200 |16 | 2000 {28 |09 |4 8 11 |7 0,8 | 0,6
11 (65 |105 |3 1800 (1,2 | 1800 |24 |1 5 9 12 |8 0,8 | 0,6
12 16,75|10,75 | 4 1900 (1,3 | 1850 (25 |11 |6 10 |13 |9 0,8 | 0,6
13 |7 11 2 2000 | 1,4 |1900 |26 |06 |4 7 11 |7 0,8 | 0,6
14 1725|1125 |3 2100 |15 |1950 |2,7 |0,7 |5 8 12 |8 0,8 | 0,6
15 |75 |115 |4 2200 |16 |2000 |28 |08 |6 9 13 |9 0,8 | 0,6

KonTposabHbie (BONPOCHI, TECThI, 0TYETHI U T. [1.)

. HA30BUTE OCHOBHBIE NTOKA3aTEIN IMPOU3BOIACTBEHHOTO OCBEILIEHMUS.
. KakoBbI knaccuukaum mpoMbIIIUIEHHOTO OCBEIEHUs?

. UTO Takoe ecTeCTBEHHOE OCBelIeHuE?

. HOpMHPOBaHUE €CTECTBEHHOTO OCBEIIECHUS

. UTO Takoe UCKYCCTBEHHOE OCBEUICHUE?

. UTto Takoe 1onmyCTUMbIE MUKPOKIMMATUYECKUE YCITOBHS ?

. Kak paccuntbiBaeTcst BHyTpeHHEE OCBELIEHUE TPOU3BOACTBA?

N QNN R W

Tema 8. omnpenesenune ypoBHs myma. OmnpenesieHHe YPOBHSl IIyMa, CO31aBaeMoOro
BEHTHJISITOPAMH

IleJsib: 3HAKOMCTBO C IPOU3BOJICTBEHHBIM IIIYMOM M BUOpaIuei

Henab o0yuenus:

CTY/ICHT J0JIKeH 3HATH:
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- 3HaTb CHCTEMY YIIPaBJIECHMS MO MEIUKO — OMOJIOTMYECKUM M CAaHUTApPHO — TUTMEHUYECKUM
OCHOBaM OXpaHbl TpyJa Ha IPOU3BOJCTBE, COLUUAIBHO — SKOHOMHMYECKHM BOIIPOCAM OXpaHbI
TPyZAa; OCHOBHBIE XapaKTCPUCTHKH BPEOHBIX M OMACHBIX IPOM3BOACTBEHHBIX (DAKTOPOB,
0COOEHHOCTH MX BO3JEHCTBUSA HA OpPraHU3M YeJIOBEKA U OCOOCHHOCTH UX KOHTPOJIS

CTY/ICHT J10JIKeH YMeTh:

- B BOIIPOCAX aHAJIN3a COCTOSHUSA CHCTEMBI YIPABICHUSA OXPAHOW TPYAAd HA NPOMBIIUICHHBIX
OPEIANPUATHIX; IPUMEHEHUS.  TPOMBIIICHHBIX CIIOCOOOB M TEXHHUYECKUX CPEACTB 3alUThHI
paboTarouIMX OT BO3ACHCTBUS OMNACHBIX W BPEAHBIX INPOU3BOACTBEHHBIX (DAKTOPOB;aHAIN3A
IPOU3BOJICTBEHHOTO TpaBMaTH3Ma U MPO(eCcCHOHATBHBIX 3a00I€BaHUI HaA MPEANPUATHH; OLICHKH
COLIMAJIBHBIX U COLMAILHO-3KOHOMHMYECKHUX PE3YJIbTaTOB COCTOSIHUS OXPAaHbI TPYAA U MOKapHOU
0€30MacCHOCTH Ha MPEIIPUITUN

4. 0CHOBHbIE BOIIPOCHI TEMBbI:

1 .mpoMbIIITIEHHBIN IIyM U BUOpanus. MIx BpeiHoe BO3/IeHCTBUE HA OPraHU3M YEJIOBEKa.
2.XapakTepUCTUKH ITyMa, BUOparuu. HopMupoBaHue v KOHTPOJIb UX YPOBHEH. Mephl 1o 3amuTe
UX OT BPEJHOTO BO3JICHCTBUS.

3. npuOopsl sl CHUXKeHUS BUOpanuu u myma. Cpencrsa MHANBUAYAIBHOMN 3aIUTHI.

MeTtop1 00pazoBaHus U O0yUYCHHUS:

PaGora ¢ ureparypoit ¥ 3JeKTPOHHOM 0a30¥ /711 OCBOCHHS CTYJACHTAMHU TEMBI.

Hlym - 3T0 XaoTHYHOE KOJIeOaHWE MaTepHaJbHBIX YaCTHIl WJIU Tell, KOTOPOe HPOMCXOIUT B
TBEP/OH, )KUJKOM WM Ta3000pa3HoOil cpesie, BOCIPUHUMAEMOE OpraHaMH ClIyXa 4eoBeKa.
HcTOYHHMKM IIymMa Ha IPOU3BOJCTBAX BKIIOYAIOT JIpOOMIbHOE, B3phIBHOE 000pYJI0BaHUE,
BEHTHJISITOPBI, KOMIIPECCOPHI M BBITSKKH, CUCTEMBI JIJIsl B30MBAHUS PYYHBIX HHCTPYMEHTOB, TIOTOK
rasa M )KMJIKOCTEH B TpyOOIIpOBO/AX U T. 1.

[ToBeilIeHNE YpOBHS IITyMa U BUOpaluii Ha paboYrX MecTaxX OKa3bIBAaeT BPEJHOE BO3/EIICTBHIE Ha
OpraHMu3M YeJI0BEKa.

Pacripoctpanenne 3BYKOBBIX BOJH CONPOBOXAAETCS TOSBIEHUEM HEKOTOPBIX aKyCTHUECKHX
(akTOpOB, BaXKHBIX JIJIs XapaKTepa IIymMa, OLlEHKH IIIyMa U BBIOOPA 3alUTHBIX Mep.

O6s1acTi MPOCTPAHCTBA, B KOTOPBIX PACIPOCTPAHSIOTCS 3BYKOBBIE I1OJISI, HA3bIBAIOTCS 3BYKOBBIMU
noysiMu. J[I HEro XapakTepHa WHTEHCHBHOCTb 3BYKa, CKOPOCTb €r0 PpaclpOCTPAHEHHs U
3BYKOBOE /IaBJICHUE.

B Hacrosmiee Bpems pa3BUTHE TEXHMKH, OCHAIIEHHE NPEANPHUATHH MOLIHBIMH M OBICTPO
JBIKYIIUMUCS YCTAaHOBKAMHU M allaparypodl HPUBOAUT K TOMY, YTO YEJIOBEK IOCTOSIHHO
MIOJIBEPIaeTcsl BO3JCHCTBUIO IIyMa.

NHTEHCMBHOCTH 3ByKa-3TO KOJMYECTBO 3BYKOBOW DHEPIUH, MEPEIaBacMOi 3ByKOBOM BOJIHOM HA
wiomanu 1mM2 3a 1 cekynay. Eaununa wmsmepenus-Br / mM2. MunHumanbHOE 3HAYEHUE
MHTEHCUBHOCTH 3BYKa M 3ByKOBOI'O JAAaBJIEHHUS, KOTOPOE CIIBIIIHO YEJIOBEKY, HA3bIBAETCS TOPOTOM
3ByKa.

PacnpocTpaHeHnre 3BYKOBBIX BOJIH COINPOBOXIAETCS TOSBIEHUEM HEKOTOPBIX aKyCTHUYECKHX
(akTOpOB, BaXKHBIX JIJIs XapakTepa IIymMa, OLIEHKHU IIyMa ¥ BBIOOPA 3alIUTHBIX Mep.

[TockonbKy cayxOBOW ammapaT 4elOBEKa BOCIPUHUMAET TOJIBKO OTHOCHUTEIbHbIE M3MEHEHHS
3BYKOBOTI'O JJaBJIEHHUS, B LIEJISIX OLICHKHU BIIMSIHMS 3ByKa HA YEJIOBEKA BKJIFOUYEHBI TOHATHS YPOBEHb
WHTEHCUBHOCTH 3BYKa U YpPOBEHb 3BYKOBOIO JaBiieHUs. VX equHHUIlA M3MEpEHUS-TaIusd WU
nenuben. YpoBHU 3BYKOBOTO JJaBJIEHUS] 1 MHTEHCUBHOCTH 3BYKa PaBHBI HYIIIO, KOTJ]a 4aCTOTa Ha
ciryxoBoM nopore coctasinsier 1000 repu (I'n). Hanmpumep, npu HopMaabHON peud YpOBEHb IIyMa
cocraBiisier 40 ab, 3Byk mpoezxaromiero psjgom aBromoouitst — 70-90 nb, rpoMkocTh 0oceBbIX
BeHTHIIITOPOB — 100-105 1B, rpoMkocTh TypOokommpeccopoB — 115-120 nb. Yposens myma 140-
150 10 HeraTMBHO BIIMSET HA YEIOBEKA.
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Opran cnyxa 4elioBeKa MOXKET BOCIIPUHUMATH TOJIBKO YaCTOTY 3BYKOBBIX Kojiebanuii ot 16 mo 20-
16 000-20 000 I'. YacroTa 3Byka Huxe 20 'y (uadpoau3aitn) u Beime 20 000 ' (yasTpa3BykK)
HE BOCIPUHUMAETCS] OpraHaMH CJIyXa YeoBeKa.

Bricokas wactora miyma BpeaHa Juisi  yenoBeka. Ilym, wu3naBaemblii mpu  pabote
POM3BOJICTBEHHOTO 000PYOBaHUs, BPEJICH AJIS 3I0pOBbs uenoBeka. OH BO3ACHUCTBYET HA BECh
OpraHu3M, OBICTPO YTOMIISIET YEJIOBEKA, CHUKACT pab0TOCIIOCOOHOCTh, HAPYILIAET COH U BHI3BIBAET
pa3ApaKUTENLHOCTb.

Konebanusi, BO3HHKAIOUIME IPH HCIOJB30BAHUM BHUOPATOPOB JJIsSl BBINOJIHEHUS Pa3THUYHbBIX
TEXHOJIOTUYECKUX MPOIECCOB, ABIISAIOTCS MOJIE3HBIMH KOIeOaHUAMU. A BUOpaIisl, BOZHUKAIOIIAs
Opu IBWKEHUU TpaHCIOpTa, paboTe MallWH, Hapyllaroomas pexuM paboThl, YTOMIISAIONIAS,
BBI3BIBAIOIIAs OOJIC3HU YEJIOBEKA, — 3TO BpeaHoe konebanue. [Ipodeccronanbaoe 3a00ieBaHue,
BBI3BaHHOE JUIUTENHHOM paboTol Ha CTaHKaX W MaIMHAX, BBI3BIBAIOIIEE Takoe KosebaHue,
Ha3bIBaeTCsl BUOpAMOHHOW  Ooye3Hbr0. BuOparop-3T0 MeXaHW4YecKoe BHOpPAIMOHHOE
YCTPOMCTBO, KOTOpOE JMOO HCIOIB3YeTCS HE3aBUCUMO, JIMOO SIBISETCSA Y3JI0M 00OpYHOBaHUS
BUOpannoHHoOW MamuHbl. Hanpumep, Bubpobas, Bubporuiura, BuOporumra u ap. Mcnons3yercs
B CTPOMTEIBCTBE /ISl YIUIOTHEHHSI MAaTEPUANIOB (HAarlpuMep, OETOHHOTO PAacTBOPA), Pa3phIXJICHUS
3aTBEpAEBILEro IIeMeHTa, (HOPMOBAHUS OTIMBOK, YIULIOTHEHHUS CBIITYYEro Ipy3a IMpH ero 3arpyske,
UCIBITAHUN KOHCTPYKLIMHA HAa BUOPOYCTOMYMBOCTD PA3IMYHBIMU alrapaTaMu. XapaKTepu3yeTcs
yckopeHueM (m/cex 2). BubOpamus v myMm coderaroTcs ApPYyr ¢ ApyroMm. BnusiHue BuOpanuu,
nepeaaBaeMoil 4eIoBeKyY-ACIUTCS Ha OOIIYI0 U (JIOKATBHYIO) JIOKAJIBHYIO.

Konebanue oOuiero Bo3aeiicTBus sBIsETCS Haubojee OMacHbIM. JTO MOTOMY, YTO OH BIUSET Ha
OHMOJIOTMYECKYIO TKaHb, BBI3BIBAS €€ M3MEHEHHS. TepsieT 2IacTHIHOCTh TKaHe!, BO3/ICHCTBYeT Ha
KPOBEHOCHBIE COCYbI, TePSET YyBCTBUTEIHLHOCTh HEPBOB, Pa3pyllaeT HEPBHYIO M CEPACYHYIO
CHCTEMBI.

[Tpu nokansHOM KoJeOaHUM (BUOpaIuy, mepeaBacMble yepe3 pyKy) BO3JACHCTBYIOT HA HEPBHO-
MBIILIEYHBIN ammapar. moJ Oojiee AJUTENbHBIM BO3JEHCTBHEM BHOpaluil denoBek 3a0ojieBaeT
npodeccnoHanbHBIM 3200JIeBaHUEM, TO €CTh BUOPAIIMOHHOM 00JIE3HBIO.

HopmupoBanue nryma u BUOpamnuu.

Bo3MmokHBIE TapaMeTpbl IymMa Ha paboyMx MecTax Ha MPOU3BOACTBE HOPMHUPYIOTCS IO
rocynapctBeHHOMY craHaapty 12.1.003-86 «oOuine TpeGoBaHus Oe3zomacHOCTH HiyMay. Ilon
BO3/ICHUCTBUEM IIIyMa HOPMHUPYIOTCS YPOBHHU 3BYKOBOI'O JIaBJICHUS U JeUOeNbl B 3aBUCUMOCTH OT
NIPOM3BOJICTBEHHBIX TIOMEIIEHU W YacTOTHl 3ByKa. Hampumep, B KOHCTPYKTOPCKOM OOpO
JonycTuMoe 3BykoBoe naBiieHue Ha yactore 1 000 I'm cocraBnsier 45 nb, a Ha MOCTOSTHHBIX
pabounx MecTax B MPOU3BOJCTBEHHBIX NoMeieHusX-80 nb. JlomycTumele napameTpsl BUOpauu
Ha pabOYMX MECTaXx HOPMHPYIOTCS» CAHUTAPHBIMU HOpMaMu Ha nipou3sBojcte «(CH — 245 — 81),
KOTOpbIE HOPMHPYIOTCS TO TrocynapcTBeHHOMy ctaHaapty 12.1.012-88» oOmme HOpMBI
6e30macHOCTH BUOpau", epeaBaeMble Ha pyKHu yepe3 000pyI0BaHNE BO BpeMs paOOTHI.

Jiss HopManM3auy 1IyMa WCTOJIB3YIOT BAa METOAa HOPMHUPOBAHHS: IO 33JaHHOMY CIIEKTPY
mryma 1 o rpoMmkoctH, ¢ ab. IlepBblif crioco® cuntaeTcs 6a30BBIM JUIS MOCTOSIHHBIX IIYMOB U
MIO3BOJISIET YCTAHOBUThH YPOBEHb 3BYKOBOI'O JAABJIEHUS B CPEIHEM reomerpudeckom 63, 125, 250,
500, 1000, 2000, 4000 u c yacroramu 8000 'y MOXKHO HOPMHPOBATH Ha BOCHBMHU OKTaBHBIX
9acToTax.

Camplii 3¢ ¢pexTuBHBIN criocod 60pbOBI ¢ IIyMOM — 3TO BHOpaIMs, co3aaBaeMasi yJapoM, CHiia
TPEHUs, MCXaHWUYECKHE CHIIBI, yIy4IIeHHe KOHCTPYKIIUK 000PYI0BaHUSI.

O¢ddexTruBHBIA croco0 3amUTEl OT BUOpAIUil — MCMOJIB30BaTh M30JSATOPHI, 3aLIUIIAIOIINAE OT
BUOpaIyii. DTO JAMHAMHYECKHE DIIEMEHTHI, KOTOpPBIC YCTAHABIHMBAIOTCS MEXIYy MAIIUHOW W
byHaaMeHTOM, Ha KOTOPOM OHa CTOUT. Ha prcyHKe moka3aHa cxeMa BUOPOU3OIISILINU: BBITSKEK,
KOMITPECCOPOB, AIEKTPOIBUTATEIICH H JIp.
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Pa3paboranbl MeTaNTMYECKHE, PE3WHOBBIE, JIUHAMHYECKHE BUABl BHOPOM3OISAIUH, B
MOCIEAYIOIIEe BpeMs-ITHEBMAaTUUYECKHE.

K crpourenpHO-akyCHYEeCKHMM MepaM HEOOXOJUMO OTHECTH IOMEIIEHUS 3BYKOBOTO
(LIyMOUM30IHMPYIOIIET0) 000PYAOBaHUS, YAAJEHHBIE OT MPOU3BOJICTBA, U MOCATUTh BOKPYT HUX
HIYMOIIOTJIONIAIONIME pacTeHus. Eciiu TeXHUYeCcKre W OpraHU3allMOHHbIE MEPhl HE MO3BOJISIOT
JIOBECTHU IIYM /10 HOPMBI, TO UCHOJIB3YIOT CPEJCTBA MHIUBUyaIbHON 3alUTHI. B 0UeHb rpOMKHX
OIYMHBIX  [POU3BOJCTBAX €CTh AHTH(OHBI, IIYMO3AIIUTHBIC YIIHBIC BKJIAIBIIU U
JIOTIOJTHUTEIBHBIN MPeIMET, KOTOPBII HajeBaroT Ha ymud. » JIb " camkaet mrym ¢ 1516 no 30106.
Bubpamnus — (BuOpaiusi) - COBOKYMHOCTh MEXaHWYECKHUX IBM)KCHUH arperara, MEXaHHU3MOB,
YIOPYTUX TeJl, MOBTOPSIOUIMXCA B TEUECHUE ONpPEAEICHHOro Mmepuojia BpeMeHu. B OosbiirHCcTBE
CiIy4aeB BUOpaIys COMPOBOXKIACTCS LITYMOM.

Bubpanus xapakrepusyercs aMIUIUTY10H, YaCTOTOM, CKOPOCThIO U YCKOPEHHEM. DTH MapaMeTphl
OTIPEICIISIOT BIMSHIE BUOPAIIMY HA YEIIOBEKA, NHCTPYMEHTBI, CTPOUTEIIHHYIO KOHCTPYKIIUIO. J{7s
YMCHBIIICHUSI  PACIpPOCTPAHEHUS BHOpamuii Ha JPYTHE CTPOUTEIbHBIC  KOHCTPYKIIUU
BUOPUPYIOIINE YCTAHOBKU YCTAHABIMUBAIOT OTEIHHO H HEOOXOUMO yIyUIIUTh KOHCTPYKTUBHOE
KpEIJIEHNEe YCTAaHOBOK.

Bpenubim addexrom BuOpanmm SBISETCS CHWXKEHUE KOd(PQHUIIMEHTa TOJE3HOro JACHCTBUS
YCTAaHOBOK W allapaTroB, U3HOC JCTaleil yCTAaHOBKW BeleAcTBHE nucOanancoB. KomeOanws B
TE€YCHHE JUIUTEIHHOIO BPEMEHH, BBI3BAHHBIE KOJNEOAHUSIMH, MOTYT MPHUBECTH K HAPYHICHUIO
KOHCTPYKTUBHOT'O UCTIOJTHEHUSI COOPYKECHHIA.

Bulpauus-rnopaxkaeT 1eHTpaIbHYI0 HEPBHYIO CHUCTEMY, >KEIyJOYHO-KUIIEYHBIH TPAKT, OpraHbl
paBHOBeCHS (BECTHOYIISIPHBIN amlmapaT), BBI3bIBACT FOJIOBOKPYKEHHE, BRI3BIBACT OOJH B CYyCTaBaX.
JlnurenpHOE BO3/CHiCTBHE BUOpAIIMU BBI3BIBAET MpodeccroHabHOE 3a001eBaHe-BUOPALIMOHHOE
3aboneBanue. Ero jedyeHne mMpoMCXOAUT TOJBKO HAa PAHHUX CTAIUAX, & B HEKOTOPBIX CIydasx
MOTYT OBITH HeOOpaTUMBbIE MPOIIECCHI B OPTaHU3Me, TPUBOIAIINE K TPYAOCTIOCOOHOCTH.

KonTpoJbHbIe (BOPOCHI, TECThI, 0TYETHI U T. 1.)

1. Yto Takoe MexaHUYECKUE KoyeOaHus?

2.BIMsIHME IIyMa (3ByKa) HAa OPraHu3M 4YelloBeKa.

3. OCHOBHbIE HCTOYHUKHU IITyMa (3BYKa)

4.Ha30BUTE BTOPOM UCTOYHHUK IIyMa B TOPOJIE.

5. Yro Takoe BuOparus?

6. HOpMHUPOBaHUE LIIyMa U BUOpaIiH

O¢ddexTuBHbIE MEpBI TPOTUB IIyMa 8. UTo Takoe mym

Tema 9. Pacyer BJIMAHUS 1eKTPHYECKOI0 TOKA HAa YejoBeKa. Pacyer Toka, nporekalomero
yepe3 TeJ10 YeJ0BeKa B JJIeKTPHYECKOM MoJe. PacyeTr cTyneH4aToro HanpsKeHusl.
Iesb: OBIageTh pacueTOM BO3EHCTBUS MEKTPHUUECKOrO TOKA Ha YEJIOBEKa.

Iean o0yuenns:

CTYIEHT J0JIKeH 3HATh:

- OCHOBHBIE TEPMUHBI, OTIPE/IECICHNUS U MTOHATHUS, UCIIOIb3yeMble B 00JIaCTH OXpaHbl TPY/a;
- OJICKTPHUYCCKUEC MMOBPEKICHHN A, BOSHUKAIOIINE Ha ITIPOU3BOJICTBE,

- OCHOBHBIE BU/IbI IOPAKEHNUS MIEKTPUIECKUM TOKOM;

- JIEKTPOOE30aCHbIE YCIOBHSI HA IIPOU3BOJICTBE.

CTY/ICeHT 10JKeH YMeTh &

- OKa3bIBaTh MOMOIIEL B ClIydac MPOU3BOJCTBCHHBIX DJICKTPHYCCKUX HOBpe)K}IeHI/II)’I;

- pacueT BIMSHUS 2JIEKTPUUECKOT0 TOKA Ha YEJIOBEKA;
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[loBpexneHne YenoBEYECKOro Tejla M3-3a TOKA, NPUKOCHOBEHMSI WM IIara WIK Hu3-3a
UIEKTPUUECKOM JyrH OOBIYHO Ha3bIBAIOT DSJIEKTPUYECKOM TpaBMod. B 3aBucumoctu ot
OCOOEHHOCTEN COCTOSIHUSI BO3JAEHCTBHUS AJIEKTPUYECKOIO TOKA Ha YEJIOBEKA €ro IOCIEACTBUS
MOTYT UMETh MHOHM XapakTep, HO U3BECTHBI UEPThl XapaKTepa:

- JJIEKTPUYECKUM TOK BO3JEHCTBYET HENOCPEICTBEHHO HAa MeECTa COIPUKOCHOBEHHUS Tela C
KUBBIMH 3JIEMEHTaMH U METANINYECKUMH YaCTULIAMHU, A TAK)KE HA ITyTh IPOTEKAHUS TOKA;

- peaxkuusi OpraHu3Ma MposIBISIETCA TOJIBKO NOCIE BO3AEUCTBUS TOKA;

- JIEKTPUYECKOE OTPULATEIBHO BIIMSAET Ha CEPJCUYHO-COCYAUCTYIO, HEPBHYIO U JbIXATEIbHYIO
CUCTEMBI.

Cpenu Bcex BHJIOB NPOU3BOACTBEHHBIX TPAaBM 3JIEKTPOTPAaBMbl UMEIOT OTHOCHTEIBHO HU3KHMH
IPOIICHT, OTHAKO MO KOJIMYECTBY 0CO00 TKEIBIX U IaXKe CMEPTEIbHBIX TPABM OH 3aHUMAET OJTHO
U3 JIUJUPYIOLINX MECT.

OcHoBHbIE BUbl TOPAXKEHUSI IJEKTPUUECKUM TOKOM

Bo3zeiicTBue 371eKTpUYECKOr0 TOKa Ha OPraHM3M CIOXHOE M pa3HooOpasHoe. OOmamaer
TEPMUYECKUM, ONOJIOTUYECKUM, 3IEKTPOIUTUUECKUM U MEXaHUUECKUM JIeHCTBHEM.

1.TeroBoit 3¢ ekt nmposBIAETCS B CHIIBHOM HarpeBaHUH TKAHEH.

2.0MOJOrMYECKUM-NIPUBOAUT K HAPYHIEHUIO pabOThl  OMORJIEKTPUYECKHX MPOLECCOB U
COIPOBOXKAAETCA DPa3ApaKEHUEM, BO30YXKICHUEM XHUBBIX TKaHEH, CHJIbHBIMH COKpalllEHUSIMU
MBIIIII.

3.3JIEKTPOIUTUYECKOE BO3/ACUCTBUE SIBIISIETCS PE3YJIbTAaTOM PAclaja MHOTUX XKU3HEHHO BaKHbBIX
AKHUJIKOCTEH, BKIIIOYasi KPOBb.

4.npu MeXaHUYECKOM BO3ICHCTBUY IPOUCXOAUT Pa3pblB U PACCIOCHHUE )KUBBIX TKaHEH, BOSHUKAET
CHJIBHBINA ynapHbIi 3QQeKT 3a cueT UHTEHCUBHOTO MCHAPEHUs XKHUJIKOCTH U3 OPTaHOB U JKUBBIX
TKaHE! OpraHu3Ma.

@DaxkTOpHl, BAUSAIOLUIUE HA CTENEHb BO3AEHCTBUS MIEKTPUYECKOTO TOKA

Ha rnyOuny u xapaktep Bo3A€HCTBUS 3JEKTPUYECKOTO TOKA BIUSIOT:

- CWJIa TOKa M €ro THI (IOCTOSHHBIN MU TEpEMEHHBIN);

- TEKYIIUH ITyTh U BPEMS SKCIIO3UIIHH;

- 0COOEHHOCTH MCUXOJIOTNYECKOT0, (PU3NOJIOTHUECKOTO COCTOSTHHS UEIOBEKa B HACTOSAIIEE BpeMs,
a TaK)Ke JJMYHOCTHBIE Ka4eCTBA YEJIOBEYECKOTO OpraHUu3Ma.

Cy1iecTByeT HECKOIBKO MPEEIIbHBIX 3HAUEHUI BO3AEHCTBUS MIEKTPUIECKOTO TOKA!

1. nommyctumerit mpeaen-0,6-1,5 MA a1 nepeMeHHO# 1 5-7 MA 711 TOCTOSTHHOM;

2. mopor HecB0o0O/bI (TOK, MPH MPOXOXKJIECHUH Yepe3 TellO0 YesOBeKa, BHI3bIBAET HalpsKeHUE
mbi)-10-15ma B ycnoBusx nmepemeHHoro Toka, S0-80mA B yCIIOBHSIX MOCTOSSHHOTO TOKA;
3.nmoporoBast puOpuIALMA (TOK, KOTJla OH BbI3bIBACT (GUOpHIUIILKIO MbImL Tena) - 100mA -
nepeMeHHas u nocrosituHas 300maA.

Ecnu B35Th 271€KTPUUECKYIO CETh ¢ colpoTuBieHueM Tena 1 kOwm, a Hanpsbkenuem 380/220 B, to
CHJIa TOKA, MPOTEKAIOLIET0 Yepe3 YenoBeKka, Oy1eT paBHa.

Mene =U 1/ 9=380 B/ 1000 Om = 0,38 A =380 ma.

CepBGSHOCTB BHGKTpH‘IeCKOﬁ TpaBMBI WK OaXK€ XU3HU 4YCJIOBEKA 3aBUCUT, npe>1<)1e BCEro, oT
TOTO, HACKOJIBKO OBICTPO OH WH30aBHTCA OT KOHTaKkTa C MPOBOJHUKOM TOKa (pazopBaB
ANEKTPUYECKYIO IIeTh), IMOCKOJIBKY B OSTOM CiIydae pellaoliee 3HaueHHe HUMEET BpeMs
BO3JICHUCTBUS.

YacTto ObIBaOT ciiydad, KOTJa YeJIOBEK CIyYailHO WJIM HaMEPEHHO CONMpHUKacaeTcs ¢ (asHbIM
MPOBOJOM, CBSI3aHHBIM C JJIEKTPUYECTBOM, WIM C YAaCTbIO YCTPOMCTBA, OJHOW pyKOW. Puck
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MOPAXEHUS AJIEKTPUYECKUM TOKOM B ITOM CJlydyae 3aBUCUT OT THIIA 3JIEKTPUUYECKOH CETU
(3a3eMJICHHOMW MJTU U30JTMPOBAHHON HEUTPaTHHOMN).

OnHodazHoe MOAKIIOYEHNE K LeNH HYJIEBOW JIMHUY 3a3eMJIeHUs. B 3TOM cilydae TOK IPOXOAUT
OT 4YeJOBEKa IO MyTU «pPyKa-HOTa» WU «pyKa-pyKa», U 4YeJIOBEK HaXOAUTCA Moja (a3HbIM
HaIpsHKEHUEM.

B nepBoM ciiydae cOnpoTHUBIIEHUE LIETIH OIpPEAEseTCs] CONPOTUBICHUEM YEJIOBEUECKOro Tela
(uac, 00yBb (R 6), ocHoBaHu: ( R oc),uenoBek ¢ CONpOTUBIEHUEM HEUTpaIbHOMY 3a3emieHuto (R
n), ¥ TOK POXOJIUT Yepe3 YeIoBeKa

lh=Uf/(Rh+Rob+ROC+Rn)

HetitpanpHoe comnporuBieane R H He3HayuTenbHO W MOXKET OBITh MPOUTHOPHUPOBAHO TIO
CpPaBHEHUIO C JPYTUMHU UEMHBIMU COMPOTUBICHUSMU. YUTOOBI OICHUTH BEIMYMHY TOKa,
MPOTEKAOIIETO 4Yepe3 delioBeka, Oepem HampspkeHue cetu 380/220 B. Ecnm denmoBek HOCHUT
M30JSIIIUOHHYIO CyXyI0 O00YyBb (KOXaHYIO, PE3MHOBYIO), OH CTOMUT Ha CYXOM JEPEBSIHHOM
OCHOBAaHHHU. 1IE€ITb CTAHOBUTCS OOJIBIIIE, a CHUJIa TOKA MEHBIIIE T10 3aKOHY OM.

Hanpumep, namonbHast BbeiHOCHMBOCTH 30 kOwm, kokaHas o0yBp 100 kOwm, uyenoBedeckas
BBIHOCIIUBOCTH 1 KOM. ToK, mpoTeKaromuii yepe3 yeoBeKa

1=220B /(30 000 + 100 000 + 1000) Om = =0,00168 A = 1,68 mA.

OTOT TOK OJM30K K IpEeneabHOMY TOKy. YernoBeK 4yBCTBYET IOTOK, IepecTaeT padoTaTh,
yCTpaHsAeT HEUCIPABHOCTb.

Ecny yenoBek CTOUT BO BJIAXKHOM MECTE B MOKpOIl 00yBH MM OOCHKOM, 4€pe3 TEJIO MPOXOAUT
TOK.

=220 B /(3000 + 1000) Om = 0,055 A =55 mA.

OTOT MOTOK MOXXET MPUBECTU K HApPYIICHUIO (DYHKIMHU JIETKUX U CepAlla, a MPU ATUTEIHHOM
BO3JEHCTBHUU-K CMEPTH.

Ecnu yenoBek »KMBET BO BIIAKHOW ITOYBE B CYXHUX M HEMOBPEKICHHBIX PE3NHOBBIX CaIlorax, 4epes
TEJIO TPOXOJUT TOK

I =220 B/ (500 000 + 1000) Om = 0,0004 A = 0,4 mA.

YenoBek MOXKET JlaXke HE MOYYBCTBOBATH BJIMSHME TAKOro notoka. OJHaKo HeOOJbIIast
TPEUIMHA WM OTBEpCTHE B IOJOLIBE OOTHHKA MOXKET JaKe PE3KO CHU3HUTH CONPOTHUBICHHE
PE3MHOBOM MOJIOIIBEI U CAENIaTh paOOTy ONACHOM.

[Tepen paboToii ¢ 3IEKTPOyCTaHOBKaMHU (OCOOEHHO B YCTaHOBKaX, KOTOpbIE HE paboTaloT B
TE€YEHHUE JUIUTEILHOTO BPEMEHH) HEOOXOJUMO THIATEIbHO MPOBEPUTH HU3OJSLUI0 HA MpeaMeT
MOBPEXACHUN. DIIEKTPOYCTAHOBKHM JOJDKHBI BBITHPATh MbUIb U CYIIWTH, €CIIM OHH BIIaXKHBIE.
Henb3s  ucnonb3oBaTh  MOKpBIE  3JIEKTPONPUOOpBI.  DIEKTPOMHCTPYMEHTHI,  MPHOOPHI,
o0opyJIOBaHUE Jyyllle XPaHUTh B TOJIMITHIIEHOBBIX MaKeTax, YTOOBI MbUIb WJIM Biara He
MIPOHUKAIN BHYTpb. Bbl A0mkHbI paboTtath ¢ 00yBblo. Eciu ecTh cOMHEHHS B HaJ€KHOCTH
AIIEKTPONPUOOpPA, C HUM HY>KHO MEPECTPaxOBaTHC-T10/ HOTH TOJO0KUTh CyXOi JAepPEeBsIHHBIHN MO
WM PE3UHOBBIA KOBPUK. MOXKHO UCIIOJB30BaTh PE3UHOBBIE NTEPUATKH.

Bropoii myTh TEKyIIEro MOTOKa OCYILECTBISETCS C MOMOIIBIO 3JIEKTPONPOBOAIINX BEIIECTB,
KOTOPBIE YEJIOBEK 3a3eMJISIET IPYTroil pyKo (KOopIlyc 3a3¢MJIEHHOIO CTaHKa, METaJUTU4ecKas Win
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xKene300eToHHAs KOHCTPYKIMS 37aHus, BIaKHAs JIEPEeBIHHAS CTEHa, TpyOa Cy, HarpeBaTelibHas
Oatapes u T. A.). [Ipy 3TOM TOK MPOXOIUT MPU MUHUMAIBHOM 3JIEKTPHUUECKOM COMPOTHBICHUU.
OTu 00BEKTHl MPAKTUYECKH 3a3€MJICHBI, UX DJIEKTPUYECKOE CONPOTHBICHUE OYCHb HU3KOE.
CiienoBaTebHO, CONMPOTUBIIEHUE 1€MW PABHO COINPOTHBJICHUIO TEJIA, U TOK IMPOXOAMUT Yepe3
4es0BeKa

I=UF/RH=220B/1000 Om = 0,22 a =220 ma.

[Ipu pabore C 3MEKTPOYCTAHOBKAMH HE IMPHUKACAHUTECh NPYrol PyKOW K TMpEAMETaM,
KOTOpPbIE MOTYT OBITh JEKTPUYECKU HNOJKIIOUEHb! K 3emiie. PaboTa BO BIaXKHBIX NOMEIIECHUSX,
MOJKJIIOUEHHBIX K 3€MIIE, PSIIOM C YEJIOBEKOM, IIPEJCTAB/ISIET OYEHb BBICOKUHM PUCK U TpeOyeT
COOJIIOJIEHHS MEP TEKTPOOE30MIaCHOCTH.

Ecin yenoBek kacaercss OTHOTO M3 IPOBOJAOB WM JIOOOro MpeaMeTra, MOIKIIOYEHHOIO K HEMY
QIIEKTPUYECKH, TOK MIPOXOAUT uepe3 4YesioBeKa, 0OyBb, OCHOBAHHE, a H3OJSLHUS U EMKOCTb
IPOBOJIOB IEpeTeKaroT B JBa Jpyrux npoBoja. Takum oOpazom, oOpaszyercs 3aMKHYTas
AIIEKTPUYECKasl 1eTb, KOTOpasi BKIIOYAET B ceOsl COMPOTUBIICHUE M30SIMU (a3, B OTIMYUE OT
paHee pacCMOTPEHHBIX ciy4yaeB. I[IOCKOJbKY 3JIEKTPHUECKOE COINPOTUBIIEHUE IPaBUIIbHON
M30JSIIMM  COCTABJIIET OT JIECATKOB [0 COTEH KWJIOIpaMM-OM, 0OLIee 3JIEKTPUUYECKOe
COIIPOTHUBIIEHHUE LIS HAMHOTO BBILIIE, YEM COIIPOTHBIIEHHUE LIETIH, CO3aBAEMOE B CETH C HYJIEBBIM
IIPOBOJIOM, OJKIIIOUEHHBIM K 3emiie. To ecTh TOK, IPOTEKAIOIIMA Yepe3 ueaoBeKa B TAKOH ceTH,
OyZAeT MeHbIIIe, a ¢ U30JUPOBAHHOM HelTpalbio OyaeT 6e30nacHee KOCHYThCS OIHOM U3 (a3 cetu.
B sTOM ciryyae TOK, MPOTEKAIOMINUN Yepe3 YelloOBeKa, ONpeAeisieTcs: 1o popmyie:

rae R ich = R h + R npubnusutensHo + R 0s-351ekTprueckoe CONpOTUBIEHUE 1IETIH YEJIOBEKA, M
=2n f - yacToTa BpaueHus Toka, pajq/ ¢ (f= 50 'y 1u1g Toka npou3BOACTBEHHOM 4aCTOTHI, TOITOMY
o = 100IT).

Ecnu emxocTh a3 Mana (3T0 OTHOCUTCS K HE pacIIMPEHHBIM BO3AYIIHBIM JIMHUSAM), BBl MOKETE
npuHATh ¢ = 0. Torja BelpakeHHe BEIMYUHBI TOKA, IPOTEKAIOILEr0 Yepe3 YeloBeKa, UMEeT BUJIL:
Hamnpumep, ecnu conpotusienne noja cocraisier 30 kOwm, kokaHast 00yBb JOJKHA OBITH paBHA
100 kOm, conpoTuBieHue yenoneka-1 kOm, a conpotusieHue Gpazopoit nzonauun-300 kOm, ToK,
npoTekaronuii uepes yenoneka (st cetu 380/220 B), nomkeH ObITh paBeH.

YenoBek CTOMT Ha 3eMje Ha CyXOW JEpeBSHHOM JOCKE U JEPXKUT PyKaMH 3a3eMJICHHYIO
KOHCTpyKUuto. OnpenennTs TOK, MPOTEKAIOUIMI depe3 Hero K 3emiie, €ciau HalpsHKEeHHOCTD
AJIEKTPUUYECKOro Mo y uesnoBeka = 1,7 M. e = 9000/m.

Pemenne. Mbl MokeM crenaTh TENO 4YEJIOBEKa paBHBIM IO BBICOTE U O0BEMY, HCHOJB3YS
[IOJIOBHUHY BBITSIHYTOTO BPAIIaTEJIbHOTO 3JUIAIICON A (OBOKIA) € TTostyocsiMu A U B Tak, yTo0b! ero
0oJb111as MOJIyoCh Oblla MEePHIeHANKYIISIPHA TOBEPXHOCTH 3eMIIU

3ameHsieM Ha (puc. 1).

PI/IcyHOK 1. 3a3emMicHHE IIOJIOBHHEI SJUIMIICOrJa Bpall€HUd B DJJCKTPUYCCKOM  II0JIC,
SKBUBAJICHTHOC IO pasMEpPy M BBICOTC TCIIY YECJIOBCKAa CPEAHETO POCTA.

Cpennuii pocT yeiaoBeKa COCTaBisieT 1,7 M, 4TO COOTBETCTBYET BBICOTE 00BeM Tena V
yenoBek = 0,068 m3. J[nuHa Maoi momyocu ornpenensercs mo Gopmyie s oobemMa MOJTOBUHBI
ArMIcoua BpamieHnus B, m3:

Tok, mpoTekaromuii yepes Teo YeaoBeKa, onpeaesercs no Gopmyse:

rae E-HanpsKeHHOCTh 3J1eKTpUYecKoro nos, B/Mm;
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0 = 8,85-10-12 - snextpudeckas nocrosiaas, ®/m (mpui. 98)
f-yactora snekTpudeckoro moss, .
IToxncraBere 3HaueHust B Popmyiny:

KonTposbHblie (BONPOCHI, TECTHI, 0TYETHI U T. [1.)

. YTO BBl 3HAETE O CEPHE3HOCTHU AIEKTPUUECKOU TPAaBMBbI?

. Ipe/iebHbIe 3HaYCHHSI BO3/ICHCTBUS JIEKTPUIECKOTO TOKA

. OCHOBHBIE BUJIbI TOPAKEHUSI NEKTPUUYECKUM TOKOM

. Uto Takoe TepMudecKuid 3QPEKT AIEKTPHUIECKOro ToKa?

. Uto Takoe OMOJIOrMYeCcKOe BO3ICUCTBUE DIIEKTPUUECKOTO TOKA?

. UTo Takoe 3JIeKTpuYecKue TpaBMbI?

. Kak onpenesnsercst TOK, IPOTEKAIOIINI Yepe3 YeI0BEKA

8.010IoTHYecKOe BO3ICHCTBUE IJIEKTPUIECKOTO TOKA HA OPraHN3M YeJIOBEKa.
9.3MEeKTPOXUMUYECKOE BO3/ICHCTBUE DJIEKTPUUIECKOrO TOKA Ha OPraHu3M YeJIOBeKa.
10.TemioBoe BO3AEHCTBUE 3JEKTPUUECKOrO TOKA Ha OPraHU3M YeIOBeKa.
11.MexaHn4yecKkoe BO3/ICHCTBUE DIEKTPHUUECKOIO TOKA Ha OPraHU3M YeIOBEeKa.
12.mecTHBIE TPaBMbI BO3/IEHCTBHE AIEKTPUUYECKOT0 TOKA Ha YEIOBEKA.

13. obGecrnieueHUE KOCBEHHOT'O KOHTAKTa B 3JIEKTPOYCTAHOBKAX.

14. 351eKTpOU30JISLIUOHHBIE U30JISIIIIOHHBIE CPEJICTBA

15.MeTobI U CpeaCTBA 3AIIMTHI 17151 00eCTieueHus AIeKTPOOe30MacHOCTH.

16. MonHME3amMTA

17.dakTopsbl, BIUSIONINE HA CTENEHb MOPAXKEHUS ANEKTPUUECKUM TOKOM.

18. ayekTpudecKuit MoK

19. m3omnsus pabodero mecta

NN B W

3

Tema 10. Pacuer ornerymmuTeseii 1 B3pbIBOONACHBIX KOHICHTPaLMd. Pacuer
He00X0AMMOro KOJIMYecTBAa M BH/10B OTHETYIIHTeJIeH.

Ienb: HayuynTHCS pacCUUTHIBATH OTHETYIIMTEIN U B3PbIBOOIIACHBIE KOHLIEHTPALIAN
3agauu o0yueHus:

CTY/ICHT J0JIKeH 3HATH:

- pac4yeT KOHUEHPALM! OTHETYIINUTEIEH;

- pacueT B3pBIBHOW KOHLICHTpAIUY;

CTY/ICHT J0JI’KEH YMeTh:

HcxonHble AaHHBIE A1 ONpeeeHUst He00X0AUMOTo KOJIMYECTBA U BUJIOB OTHETYIINTENeH
OcHoBHbBIE BONIPOCHI TeMbI:

- pacueT KOHIIEHPALlMU OTHETYIINTENIEH;

- pacuer B3pbIBHOW KOHIEHTPALINH;

3ananue. JlekapCTBEHHBIN meX I (papMameBTUYECKOTO TMPOW3BOJACTBA IUIOManbpi0 850 m2.
Kareropus pacnonosxenus nexa-D. Knacc noxapotyimenus E.

BapHaHT JUIMHA 1IeXa, Bo3MoxHBI
Kareropusi koMHaTBhI
No M BI, M KJIacC moKapa
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B (c HanmuuMeM roprovmx ra3os U
1 6 4 JKuakocrei), A, b A
B (¢ Hanuumnem roprovmx ra3oB u
2 8 6 )uakocrei), A, b B,C, E
B (c HanmuuueM roprovmx ra3oB
3 12 10 KHMJIKOCTEH) A, E
4 22 12 r B,C
5 36 20 r E
6 12 8 I, 1 A
7 7 5 ji| E
B (¢ Hanuumem roprovmx ra3oB u
8 15 12 )uakocrei), A, b A
B (c Hanmmuuem roproyux razoB u
9 20 12 KuIKocTer), A, b B,C,E
B (¢ HannumMem roprovmx ra3oB u
10 44 20 KHUJIKOCTEH) A, E
11 8 4 r B,C
12 16 8 r E
13 36 12 r, A
14 48 20 pil| E
15 32 16 r B,C

Pemenue. Cornacuo Tabauie 1, Mbl onpezensiem, 4To Ui 3alUThl ’TOr0 TUIIa MECTOIOJIOKESHHS
TpeOyercs 4 TOPOIIKOBBIX OTHETYIIMTENS C 3apsaoM orHerymurtens 8§ kr. BriObupaem
orHerymmuTens Tuna BIT-8.

HcxonHbie JaHHBIE A1 OIIPCACIICHUA HeO6XO,[[I/IMOI‘O KOJIMYECTBA U BUI0B OFHCTYIJ_II/ITCJICI\/'I

Ta6n1/1ua 2'HOpMLI HaJIN4YHs IICPEHOCHBIX OrHeTYMHTCHeﬁ

Kareropus Kinace |Makcumanbd |MUHUMaJIBHOE KOJIMYECTBO OTHETYIIUTENEH
pacItoJIOKEHHS (BO3MO [0 -
JKHOTO |oXpaHseMas [Topo1iiok ¢ 3aps/IoM  (BOJIbI MJIM TIEHBI C Yraekucislii ras ¢
roap |repputopus, [OTHETYLIAIIEro 3apsAA0M HOXKAPHOTO 3apsAA0M, KT
s M2 BEIECTBA, KI BELIECTBA, KI
10 12 3,5 5
T 2
25 2 H/I H/1
B (c Hanuuuem
( 50 3 H/I H/I
TOPIOYUX Ta30B 5
U KUAKOCTEN),
150 4 H H
A, B 0 2 |2 i /A
250 6 H/1 H/1
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50 /n_ |/
50 500 /n /n 5 8 v/ H/1I
00 1000 6 I6 12 I /n /n /n 16 H/I H/I
25 1 4 4
5 50 9 9 4 8 8
B 0 150 3 13 13
C 2,3
E)? |50 250 /n In 4 H/1 H/1I
50 500 /n il 0 6 H/I H/II
00 1000 616 b Io I /n /n 12 H/I H/I
50 2 28 —
0 100 3 — s
B (c manmmanem
FOPIOHX Fa30B| e, oo [39° 2 2 4 B A
1 )KUJIKOCTEH) 500 6
00 /n /n B 2
00 1000 /n /n 4 10 L —
50 1 4 4
0 100 2 8 8
B! 300 3 13 13
c23 00
00 500 1 1 4 H/IT H/II
00 1000 1N (2} n 2 7 H/I H/I
r 50 /n /n /n H/I 4 4
0 100 I /n /n H/7 8 8
150 H/1 13 13
00 /n /n /n
(B)
50 300 In /n In H/I 13 13
00 500 o /n /n H/1O /1 H/1
00 1000 /n u /n H/1 H/1I H/1
50 2 H/1 H/1
Ko |A o |50 3 H/J1 /n
500 4 H/I H/I
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50 2 2
1000 6 H/ H/
00 6 |6 R 2
50 H/ -
/n /n /n a
150 /1O -
0 /n_ |/m |/n
it (B)
500 H/ -
50 mfm e [T
1000 H/ -
00 mo m A

[Ipumeuanus k tadbnuue 1 :

l.u1s1 TymieHuss 1NOKapoB Kilacca B BOJHBIMM WM BOJHBIMM OTHETYLIMTENSIMU CIEIYET
[IPUMEHSTh OTHETYLIUTENHN ¢ J00aBKaMu, 00ECIeUrnBaOIIMMU TYLICHHE [10KapoB Kiacca B.

2. He JOIyCKaeTcs NPHUMEHEHWE BOJHBIX MM BOJHBIX OTHETYILIHUTENEM B JTHX Kiaccax
BO3MOKHBIX [105KapOB

3. He onycKaeTcsl IPUMEHEHHUE YIIIEKUCIOTHBIX OrHeTyuTesnel kiacca C, KoTopble MOT'YT ObITH
no)kapamu

4.0THEeTYIIUTENN, HE MPHUHATHIE K 00OPYIOBAHMIO TIOMEUICHHM, 0003HaYeHHBIX 3HakoM" 3/m",
YCTaHOBJIEHBI.

JUist 3a1UThl KBAPTUP KUJIBIX JOMOB M JOMOB MHIUBUAYAJIbHON 3acCTpOKHU TpeOyeTcs
onuH BogsHOW (BB-5, BB-6) u onun BogsHol (BB-6) ornerymuTens Wi OAWH MOPOLIKOBBIN
(BII-2, BII-3) orHerymmuTens Ha KBApTUPY WIM OIMH JIOM YacTHOM 3acTpoiiku. KyxHu wmm
MOMEIIEHUsI Il TPUTOTOBJIEHHS MUIIM BBIIIEYKA3aHHBIX JOMOB MOTYT JIOHNOJHUTEIBHO
000pyI0BATHCS OJTHUM a3PO30JbHBIM BOSIHBIM OTHETYILIUTENIEM C MAaCCOM 3apsa OTHETYIIAIEero
BemecTBa 400 r u 6onee.

Ha o0Obekre (mome, CTpPOMTENbCTBE, IOMEIICHUWH) OTHETYHIMTENH JOJKHBI OBITh
pa3merieHs! B cootBeTcTBUH ¢ TpeboBanmsivu ['OCT 12.4.009-83.

B nomemenusax, rae oOCTyKUBAIOMIMKA MEPCOHANl HE SBJSIETCS MOCTOSHHBIM, OTHETYILUTEIN
clelyeT pa3MeliaTh BHE MOMEIEHUS WK y €ro BXo/a.

B nomemenusx, rae mocTOSHHO HAXOJUTCs 00CTYKMBAIOIIUI MEPCOHAN, OTHETYILIUTENN
HE0OXOJUMO pa3MellaTh B EHTPE MOMEIEHUs, YTOObI U30eKaTh NPENITCTBUN AJIS IBaKyallu
TOAEM.

Bo Bpems nexypcTBa ouepenHOl nepcoHall 00BEKTOB PAa3IMYHOrO0 Ha3HAY€HUs JOKEH
JIOTIOJTHUTENIBHO O00ECIeYnBaThCs a3pO30JIbHBIM BOJISIHBIM OTHETYLIMTENIEM C Maccoi 3apsja
ornerymariero Bemniectsa 400 T u Goree.
3aganme: TabIeTOUHBIN LIeX (papMalleBTHUECKOro MPOoU3Bo/CTBA Miomaasio 850 m2. Kareropus
noapasnenenns nexa-/l. kinacce nmoxapa-E.

Pemenue. [To Ta6iu.1 11t poTHBOMOXKAPHON 3aLIUTHI TAKOTO PA3IMYHOTO MO/Ipa3AeIeHUs
HE00X0aUMO 4 SK3eMIUISIpa MOPOIIKOBOI'O OTHETYIIUTENS MOIIHOCTHIO 8 KI' OTHETYIIAIIEero
BemiecTBa. [IpuHnMaem pasnuynsle oruerymmrenu BIT-8.

[IpenenpHas momab,

IIpenenvunas |Knace e AOTE Has MHUHUMAJIbHOE KOJIMYECTBO BBIKJIFOYATEIEH M2
MJI0IIA/Ib, TAE|IOTEH P

3aluIiaeMa
OXpaHseTCA  |[Majb
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MOYKapPHbIA HOM |9 IUIOIIAJb, HSpomon ¢ sdpamond [Topomiok, Boma wim
S M2 e anr BOJIa c 3apsI0M |YTJIEKUCIIOTO rasa ¢
BEPOATHOH  |oomac NN OTHETYIIAIIETO 3apsaoM, KT
KaTteropueit |[HoctH ’ BEILIECTBA, KI' KT
IIOMEIIEHUH, oT |mo 5 16 |18 |9 [12 |5 6 9 12 3,5 5
— 25 2 2 11 1 11 4 4 2 2 H/1I H/1I
25 (50 3 3 |12 [2 |2 |8 8 4 3 H/1I H/1T
A 50 |150 |4 |4 [3 (3 (2 |12 |12 |6 4 H/I1 H/11
B (c 150 1250 |6 |6 (4 |4 |3 |w/m |v/m |8 6 H/II H/II
HaJIUYUECM 250 500 8 8 6 6 4 H/I[ H/I[ 12 8 H/II H/,II
TOPIOYHX 500 ({1000 |16 (16 (12 |12 |8 |u/m |w/m |e/m (16 H/I H/I
ra3oB u — 25 2 2 |11 1 |1 |3 3 2 1 4 4
KHUAKOCTEH), |_ 25 |50 3 3 12 |2 |2 |12 |12 |6 |4 8 8
A, b g 23 90 150 4 |4 |3 |3 2 |8 8 5 3 13 13
E) 150 1250 |6 (6 4 |4 |3 |a/m |w/m |7 4 H/1 H/1
250 500 8 |8 (6 |6 (4 |u/a |w/m (10 |6 H/1 H/1
500 |1000 (16 |16 |12 (12 |8 |w/m |w/m |w/m |12 H/II H/I
— 50 2 2 11 1 |11 |4 4 2 2 = -
B 50 (100 (3 |13 (2 |2 (2 |8 8 4 3 — -
(orcyrcTBHE A 100 (300 (4 |4 3 |3 2 |12 |12 |6 4 — —
FOPHRNX (E)? 300 500 |6 |6 (4 |4 (3 |a/m |u/m |8 6 — -
rasoB u
KUJKOCTEN) 500 (1000 (9 (9 (7 |7 |5 |a/n |w/m |14 |10 |- £
— 50 2 2 |11 (2 |11 |3 3 2 1 4 4
B1 50 (100 (3 |13 (2 |2 (2 |5 5 3 2 8 8
c23 100 (300 (5 5 3 [3 |2 |8 8 5 3 13 13
300 (500 |7 (7 (4 |4 |13 (11 |11 |7 4 H/I H/I
500 (1000 |11 |12 (7 |7 |5 |w/m |w/m (12 |7 H/IT H/7
r — 50 2 12 |11 |11 |1 (/g |w/nmn |w/m |w/n |4 4
50 (100 |13 (3 [2 |2 |2 |w/n |w/m |e/m |w/m |8 8
E) 100 (150 |3 |13 (2 |2 |2 |w/m |w/m |w/m |w/; 13 13
150 (300 |4 |4 (3 |3 |2 |6/n |w/m |w/m |8/n 13 13
300 500 |14 (4 (3 |3 |2 |w/n |w/m |g/m |w/m  |8/n H/I
500 |1000 |6 |6 (4 |4 (3 |w/m |v/m |w/m |w/m |4/&; H/II
— 50 2 12 |11 |11 |1 (4 4 2 2 H/I H/1
Il A 50 (150 3 |13 (2 |2 (2 |8 8 4 3 H/1I H/1I
A 150 500 (4 |4 3 |3 (2 |12 |12 |6 4 H/IT H/1T
500 {1000 (6 |6 (4 |4 (3 |16 |16 |8 6 H/1I H/1
— 50 2 12 |11 |1 |1 (/g [w/non |w/m |w/m |- —
1 () 50 (150 |13 (3 (2 |2 |2 |W/m |w/m |w/m |w/m |- —
150 500 |4 (4 (3 |3 |2 |9/mn |w/m |w/m |w/m |- —
500 |1000 |6 |6 (4 (4 (3 |w/m |w/m |w/mn |w/on |- —

TabGnuua 1 HoOpMBI HATTMYUS TEPEHOCHBIX OTHETYILINTeNeH
[Tpumeuanus x Tabmune 1 :
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1.y TymieHUsl MOKapoB Kiacca B BOJHBIMU HJIM BOJHBIMH OTHETYILUTEISIMH HEOOXOIMMO
IPUMEHATh OTHETYIINTENN ¢ 1o0aBKaMu, 00ecrieunBaloIIMMH TYIIEHHE 0XKapoB Kiacca B.

2. HE JOMyCKaeTcs NPUMCHEHHWE BOAHBIX MM BOJHBIX OTHETYIIMTENEH B ATHX KJIAccax
BO3MOYKHBIX [10KapOB

3. He [OomycKaeTrcs MPUMEHEHHE YTICKHCIOTHBIX OTHETYIIUTENCH MpH BO3MOXKHOM IOXKAape
kiacca C

4.0THETYIINTENH, B KOTOPBIX HE JIOIYCKAEeTCsl OCHAILICHHE TTOMEIIEHUH, yKa3aHHbIX 3HaKoM" 6/1",
YCTAQHOBJICHBI.

KoHTpo/IbHbIE BONIPOCHI:

1. xaTeropuu MOMELEHUHA 110 B3PBIBO - U MOXKAPOOIIACHOCTH.

2.1moapHasi OIacHOCTh BEILECTB.

3.cpeacTBa, METO/Ibl U YCTAHOBKH HOXKAPOTYILEHHs, O’KapHask CUTHATU3ALMsL.

4.orHeTyMIal1e BEIeCTBRA.

5. METOABI MOKAPOTYIICHHUS.

6.110%apHasi ONaCHOCTb BEIIECTB.

7. aBTOMATUYECKHE CHCTEMBI TTOKAPOTYIICHHUS

8. aBTOMAaTHYECKHUE YCTAaHOBKH MOKAPOTYILIEHUS

9. yrIIEeKUCIIOTHBIE OTHETYIIUTEIN

10. *uKH1€e U IEHHbIE OTHETYLIUTEIN

11. pa3aenenue roprournx KUAKOCTEH HA KATErOpUU

12. xnmaccudukaiys onacHbIX 30H

13. IIpaBuia B3pbIBOOE30MIACHOCTH.

Tema 11. MapkupoBKa cocy10B, padoTAIOIIMX MO/ aBJIEHHEM.

HNnenTnduxanus cocyaos, padéoTalouxX Mo JaBJIeHHeM, 10 MAPKHPOBAHHBIM 3HAKAM.
Heas: nneaTudukanus cocyoB, paboTAONMMX O JaBICHUEM, TI0O MApKUPOBAHHBIM IPU3HAKAM
3agauu o0yuyeHus:

CTYEHT J0/IKeH 3HATh:

- Texunueckuit permameHT " O Ge30macHOCTH 000pyIOBaHUS, pabOTAIOIIEro MO N30BITOYHBIM
JTABJICHUEM) ;

- pacyeT B3pBIBHOM KOHIIEHTPALIUY;

CTYEHT J0/KeH YMeTh: MapKUPOBATh COCY/IbI, pa0OTAIONINE IO/ IaBICHUEM

s GezomacHOro oOpalieHHsi COCyI0B IMOJI aBJICHUEM Ha €IMHOW TaMOKEHHON TEeppUTOPHU
EBpaszuniickoro skoHommueckoro coroza 2 wurois 2013 roma pemenuem CoBera EBpasuiickoit
KOHOMHUECKOW Komuccun Ne 41 mpuHAT TexHUuYecKuil periaameHT TamoxkeHHoro coroza «O
6e3omacHocTH o0opyaoBaHusi, pabotatomiero noa gasiaeHuem» (TP TC 032/2013). Hacrosmuit
TEXHUYECKUN PErflaMeHT YCTaHaBIUBAET eAUHbIE TPeOOBaHMsI, 00s3aTENIbHBIE ISl IPUMEHEHUS U
BBINIOJIHEHUs] TpeOoBaHMI Oe30MacHOCTH K 000pYA0BaHHIO, paboTarouieMy Moj MU30BITOYHBIM
JIaBJIEHUEM, 00eCHeunBalolleMy CBOOOJHOE MepeMeleHne o0OpyIOBaHHs Ha TaMOXEHHOM
TeppuTopun EBpa3uiickoro 3KOHOMHYECKOTO CO¥03a, BIEPBBIC BHITYCKaeMOMY B OOpalieHHE U
OpeJHa3sHAYeHHOMY JUIsi TOpUMEHeHHMs Ha TaMOKeHHOM Tepputopuu  EBpasmiickoro
9KOHOMHYECKOTO COI03a (J1aee - 000pyI0BaHHE).

Ecnu npyrue TexHUUecKue perjamMeHThl EBpa3uiickoro 3KOHOMHUYECKOIO CO03a HPUHATHL B
OTHOIIEHHH O0OpPYIOBaHMS, YCTAaHABIMBAIOUIETO TPeOOBaHUS K HEMY, TO Takoe 00OpyJI0BaHUE
JIOJDKHO COOTBETCTBOBATh TPEOOBAHMAM HACTOALIMX TEXHUYECKUX perjameHToB EBpasuiickoro
HKOHOMUYECKOTO COI03a.

Hacrosmuii TeXHU4YeCKU perjaaMeHT yCTaHaBIUBAeT TPeOOBaHUA K pa3paboTKe (M3rOTOBJICHUIO),
MPOU3BOICTBY (M3TOTOBICHUIO) 000PYIOBAHUS, a TAK)KE MAPKUPOBKE 000PYTI0BAHMS JTSI 3AIIUTHI
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JKU3HM, 370pOBbS, HMYIIECTBA YeJIOBeKa U MPEJOTBpAIlCHUs JACHCTBUN, BBOJAIIUX B
3a0y>K/IeHEe TTOTpeOnTECH.

OGopynoBaHue BBITyCKAeTCSI B OOpallleHHMEe Ha PHIHKE TPU COOTBETCTBUU HACTOSIIEMY
TEXHUYECKOMY  pEerJIaMeHTy U  JIpyrUM TEXHMYecKUM perjiameHtam  EBpasuiickoro
HYKOHOMHYECKOTO COI03a, MPUMEHUMBIM K JAHHOMY 000pYIOBaHHUIO, U TPU MPOXOKICHUH OIICHKU
(moATBEepkKACHUS) COOTBETCTBHUSI B COOTBETCTBUU C HACTOSIIIUM TEXHUYECKHUM PErJIaMEHTOM U
JPYrUMU TEXHUYECKUMHU perjiaMeHTamMu EBpa3suiicKoro SKOHOMHUYECKOIO COm03a, JACHCTBUE
KOTOPBIX PACIIPOCTPAHSIETCS HA HETO.

O6opynoBanue, He MMOATBEPKACHHOE Ha COOTBETCTBUE TPEOOBAHUSAM HACTOSIIETO TEXHHUECKOTO
perjamMeHTa, He TMOJICKUT MapKUPOBKE EIWHBIM 3HAKOM 000poTa MPOAYKIMH Ha pPbIHKE
rocy/apcTB-ujaeHOB EBpa3sumiicKOro 3KOHOMHYECKOI'O COK03a U HE JOMYCKAaeTCsl K BBIIYCKY B
006opor.

OOGopynoBaHue, COOTBETCTBYIOIIEE TPEOOBAHUSAM HACTOAINIETO TEXHHMYECKOro perjiaMeHTa u
[pouleuiee IpoLeaypy MOATBEPKACHNUS COOTBETCTBUSI, MAPKUPYETCS €IMHBIM 3HAKOM 000poTa
MPOIYKIIMK HA PHIHKE TOCYapCTB-WwiIeHOB EBpa3suiickoro 5JkOHOMH4ECKOI0 COr03a.

MapkupoBKa eIMHBIM 3HAKOM 000pOTa MPOIYKIIMU HA PHIHKE TOCY1apCTB-uieHOB EBpa3uiickoro
SKOHOMHMUYECKOTO COI03a OCYIIECTBIISCTCS Mepel BBITYCKOM 00OpYIOBaHHS B 00OPOT HA 3TOM
PBIHKE.

Enunbiii 3Hak TOBapooOOpOTa Ha PHIHKE TOCYIapCTB-4JIeHOB EBpazmiickoro 3KOHOMHYECKOTO
CO032 HAHOCHUTCSA Ha KaXIYI0 €AMHHUILY 000pYIOBaHUS JIIOOBIM CIOCOOOM, 00ECTIEYHBAIOIINM
YeTKOoe M 4YeTKoe H300pakeHHe B TEUYEHHE BCEro Cpoka CIyXObl 00OpydOBaHHS, a TakKke
MPUBOAMUTCS B IPHJIAra€MbIX K HEMY IKCIUTyaTallMOHHBIX JOKYMEHTAaX.

Kpowme Toro, pemienriem Kosuierun EBpazuiickoil skoHOMHYECKON KoMUccHH OT 22 siuBapsi 2019
roga Ne 12 yTBepk/ieH mNepeueHb MPOAYKIMH, MOoJadya TaMOXKEHHOM JeKjapallud KOTOpPOTo
COMPOBOXKAAETCSA TPEACTaBIEHUEM JOKYMEHTa MOJTBEPKICHUS COOTBETCTBUS (CBEACHUN O
JOKYMEHTE TOATBEPXKICHUSI COOTBETCTBHS) TpeOOBaHMsIM TEXHHMYECKOTO pErjiaMeHTa
TamoxeHHoro cor3a «O 0e30mMacHOCTH 000pydoBaHMsI, PabOTAIOIIET0 MOA HU30BITOYHBIM
JTABJICHUEM).

MapxkupoBka

Tapa nomxHa UMETh TaOJIUYKY, COOTBETCTBYIONTYIO TpeboBanusiMm ['OCT 12971-67. Jlonyckaetcs
HE YCTaHaBIUBATh TAOJIIMYKY B COCY/IaX C HAPYKHBIM TUaMETPOM He Ooree 325 MM, B 3TOM cirydae
HeoO0XO0UMBbIE JaHHbIE TOMENIAIOT B KOPIYC COCY/a.

Tabnuuka pa3MeniaeTcsi Ha BUTHOM MeCTE.

[TnacTHa NpUKpPETUIIETCS K CBAPEHHOMY JIUCTY TOAKIIAJAKH, CBAPEHHOMY KPOHIIITEHHY, CBAPHBIM
IJTACTUHAM WM CBAPEHHOMY KPOHILITEHHY.

K mmtke:

- HAMMEHOBAHKE UM TOBAPHBIN 3HAK MPEANPUATHI-TIPON3BOAUTEIIS;

- HAaMMEHOBaHUE WK 0003HaYeHUE Taphl (mudp 3aKaza);

- IOPSIKOBBIN HOMEP Taphl IO CUCTEME HyMEPALUU MPEANPUITHSI-U3TOTOBUTEIIS;

- pacuetHoe naBineHue, Mlla;

- pabouee win yciaoBHoe gaBieHue, MlIla;

- UCHBITaTeIbHOE maBiieHne, Mlla;

- TormycTuMasi paboyasi Temreparypa creHsl, °C;

- BEC COCy/a, KT;

- TOJ1 U3TOTOBJICHUS;

- MAPKUPOBKA TEXHHYECKOTO KOHTPOJIS.

[Tocyny, mnpomenmyr cepTUUKALNI, CIeIyeT MapKHpOBaTh 3HAKOM COOTBETCTBHUS B
cootBercTBuu ¢ [OCT P 50460-92.
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Ha HapyxHyI0 IOBEpXHOCTh CTEHKH COCY/Ia IOJKHA OBITh HAHECEHA MapKHUPOBKA:

- HAMMEHOBaHKE WUJIM TOBAPHBIN 3HAK MPEANPUATHSI-TIPON3BOAUTEIIS;

- IOPSAJIKOBBIN HOMED MPEANPUATUSA-TIPOU3BOAUTENS 10 CUCTEME HyMEpaLuy;

- TOJT U3TOTOBJICHHUS,

- MapKHUPOBKA TEXHUYECKOT'O KOHTPOJISL.

Cocyapl ¢ TONIIMHON CTEHKHM Kopiyca He MeHee 4 MM MapKUpPYIOTCS MapKUPOBKOM HIIH
TPaBUPOBKOM, a COCYIbI C TOJIIMHON CTEHKU HE MEeHee 4 MM-TPAaBHUPOBKOM HJIM HECMBIBAEMOM
Kpackoil. MapKupoBKa BBINMOJHEHA aTMOC(EPOCTOMKON KpacKoi, HaHECEHA Ha 3allUIICHHYIO
pamy OecCIBETHBIM JIaKOM (TOHKUH ciod cMasku). [iyOuHa pa3MeTku MapKMpOBKOH WIN
rpaBUPOBKOH j0omkHA ObITE 0,2 - 0,3 MM.

L[BeT MapKMpOBKM M KadecTBa JOJDKEH COOTBeTcTBOBaTh TpeboBanusiMm ['OCT 26828-86.
Mapxkuposounsiii mpudt no 'OCT 26.020-80 nns mmockoii nedatu u o I'OCT 26.008-85 ans
yAapHOTO croco0a.

MOMHMO 0a30BOM MapKUPOBKH:

a) BBIMOJHEHNE ABYX KOHTPOJBHBIX OTMETOK moJ yrioMm 90° B BepxHel U HUKHEW dacTu Oopra
Ha HEU30JIMPOBAHHBIX BEPTUKAIbHBIX €MKOCTAX, HE UMEIOUIMX CIEUUAIbHBIX YCTPOWUCTB JUIS
MPOBEPKU BEPTUKAIBHOCTH B (PyHIaMEHTE;

0) ZU1st IPOBEPKH €T0 MPOEKTHOI'O COCTOSIHUS Ha (PyHIAMEHTE Ha IUIAHE JOJIKHBI ObITH HAHECEHbI
MOHTaKHBIE 3HAKH (YTPO3bl), PUKCUPYIOLINE IIaBHbIE OCH Taphl;

B) HE JIONYCKAeTCSd HAHECEHHE pAa3rpaHUYMUTEIbHONM Kpackd Ha 3alopHble YCTpOMCTBa
HECMBIBAEMOU KPacKoif;

r) KpelwieHHe (WiIM 3ajluBKa) HaIpaBJIAIOIIEH, YKas3blBaloOIIEH HaIpaBJIEHUE BpallleHus
MEXaHHM3MOB, MPH 3TOM HAMPABISIONIYI0O HEOOXOAMMO KPaCUTh B KPACHBIN I[BET HECMbBIBAEMOM
KpacKoW;

1) HAHECEHUE MOHTAXXHOM pa3MeTKH (U1 HerabapuTHBIX €eMKOCTEH, NEPEeBO3UMBIX YACTAMH);

€) MpOCTaBIATh Ha OOpTax COCYIOB OTMETKH, YKa3bIBAIOIIKE PACIIOIIOKEHHE LIEHTPAa Macc, MpU
ATOM 3HAKH CIEAYET pa3MelaTh C JBYX IPOTUBOIOJIOKHBIX CTOPOH COCYAA;

) YKa3aHHe JuaMeTpa OTBEPCTUH JJI PEryJIMPOBOYHBIX OOJITOB HECMBIBAEMOM KpacKoil BOIU3U
OJIHOTO M3 OTBEPCTUH (IIpHU HATMYNU PETYIUPOBOYHBIX OOJITOB B HECYIIE KOHCTPYKLIUU COCYAA).
[Tpumeuanue. OOGo3HaueHust Tapsl BbeimodHstoTcs 1no ['OCT 14192-96. Ilpu cosnaneHun
KOOpJMHAT LIEHTPa TSHKECTH M3JEIUS U Tpy3a, OTIPABISEMOrO0 B HEYNAKOBAaHHYIO Tapy, 3HaK,
OTpEeAEAIONIMNA KOOPIAMHATHI LIEHTpa Macc, NPUMEHSAETCS OAMH pa3 ¢ 00euX CTOpOH, a IMpH
HECOOTBETCTBUM-ABAXKIBI C 00EHX CTOPOH. B onoIHeHNe K 3HAKY, ONPEAeIIIONEeMy KOOPINHATHI
IIEHTPa COCY/IOB, UCTIOB3YI0TCS OyKBBI "TL[M".

MapxkupoBka mect norpy3ku o 'OCT 14192-96.

B nepeBo3uMbIX yacTaX HErabapUTHON Tapbl IOJKHBI OBITH YKa3aHBI:

- 0003HaueHHe CyIHa;

- IOPSJIKOBBII HOMEP MPeANpPUATHA-TIPOU3BOAUTENS 110 CUCTEME HyMepaluu;

- pa3MeTKa IEPEHOCHON YaCTH.

B xaxmoi Ttape, Oimoke mogaud, HerabapUTHBIX YacTAX Tapbl HEOOXOJUMO yKa3aThb MecTa
KpEIUIEHHs IIeTeNb, II0JIOKEHHE LEHTpa TsKeCTH. llpeanpustue-u3roroBUTEND TOJIAKHO
IpelycMaTpuBaTh U MOCTaBIATh YCTPOIlCTBa, 00eCTIeYNBAIOLIIE YCTAHOBKY Tapbl B IPOEKTHOM
COCTOSIHUM B COOpaHHOM BHJE WIM B OJIOKE TOCTaBKM B COOTBETCTBUU C TEXHHUYECKOU
JIOKYMEHTAIUEH.

Ilocyny, mnpomeamryto cepTHQHUKAINIO, CIEAyeT MapKUpOBaTb 3HAKOM COOTBETCTBHUS B
cootBerctBuu ¢ [OCT P 50460-92.

Ha HapyxHyI0 HOBEpXHOCTh CTEHKH COCYy/Ia JI0JI’KHA OBITh HAHECEHAa MapKHUPOBKa:

- HAMMEHOBaHUE WUJIM TOBAPHBIN 3HAK MPEANPUATHSA-TIPONZBOAUTEIS;
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- IOPSJIKOBBII HOMEP MPEANPUATHA-TIPOU3BOAUTENS 110 CUCTEME HyMEpaLuy;

- TOJ] U3TOTOBJICHUS;

- MApKHUPOBKA TEXHUYECKOT'O KOHTPOJIS.

Cocyzabl ¢ TONLIMHOM CTEHKH KOpIlyca He MeHee 4 MM MapKUPYKOTCS MapKHUpPOBKOW WIIN
IPaBUPOBKOM, a COCY/bl C TOJILUHOW CTEHKU HE MeHee 4 MM-TPaBUPOBKON WJIM HECMbIBAEMOM
Kpackoil. MapKupoBKa BBINMOJHEHA aTMOC(HEPOCTOMKON KpacKoi, HaHECEHA Ha 3allUIICHHYIO
pamy OecHBETHBIM JIaKOM (TOHKHMH cioi cMasku). [iyOuHa pa3MeTkM MapKUpOBKOM WU
rpaBUPOBKOH gomkHa ObITh 0,2 - 0,3 MM.

[IBeT MapKMpOBKM M KadyecTBa JOJDKEH COOTBeTCTBOBaTh TpeboBanusiMm ['OCT 26828-86.
Mapxuposounbiii mpudt o 'OCT 26.020-80 ans muockoit nedatu 1 mo ['OCT 26.008-85 mist
yAapHOTO crioco0a.

OMUMO 0a30BOI MapKUPOBKU:

a) BBIMOJHEHHE JABYX KOHTPOJBHBIX OTMETOK o] yriiom 90° B BepxHel U HUKHEW dacTu Oopra
Ha HEU30JIMPOBAHHBIX BEPTUKAJIbHBIX E€MKOCTSX, HE MMEIOIIMX CHEUUAIbHbIX YCTPONCTB JUIs
IPOBEPKU BEPTUKAIBHOCTH B (DyHJJAMEHTE;

0) ZU1st IPOBEPKH €T0 MPOEKTHOI'O COCTOSIHUS Ha (PyHIAMEHTE Ha IUIaHE JOJKHBI ObITh HAHECEHbI
MOHTa)XHbI€ 3HaKU (YIpo3bl), (PUKCUPYIOIIKE IIIaBHbIE OCH Taphbl,

B) HE JIONYyCKAaeTcs HAHECEHWE pa3rpaHHuYMTENbHOM KpacKu Ha 3alopHbIE YCTpOMCTBa
HECMBIBAEMOM KPacKO;

r) KperwieHue (WiIM 3ajlMBKa) HaIpaBJIAIOIIEH, YKa3blBaloOIIEW HaIpaBlICHUE BpallleHus
MEXaHU3MOB, IIPU 3TOM HAINpPaBJIAIOUIYI0 HEOOXOAUMO KPAaCUTh B KpacHBIN IIBET HECMbIBAEMOMN
KpacKoW;

1) HAHECEHUE MOHTAXXHOM pa3MeTKH (U1 HerabapuTHBIX €eMKOCTEH, HEPEeBO3UMBIX YaCTAMHU);

€) MPOCTaBJIATh Ha 0OpTax COCYIOB OTMETKH, YKa3bIBAIOIIME PACIIOIOKEHHE LIEHTPAa Macc, MpH
3TOM 3HAKH CIEAYET pa3MelaTh ¢ JBYX IPOTUBOIOIOKHBIX CTOPOH COCYAQ;

) yKa3aHHe JuaMeTpa OTBEPCTUM JJi PETryJIMPOBOYHBIX OOJITOB HECMBIBAEMOM Kpackou BOIU3U
OJTHOTO M3 OTBEPCTUH (TP HATMYNU PETYIUPOBOYHBIX OOJITOB B HECYIIEH KOHCTPYKIIUU COCYAR).
[Tpumeuanue. OOGo3HaueHuss Tapsl BeMONHSAOTCS mo ['OCT 14192-96. Ilpu coBnanenuu
KOOpAMHAT LEHTPa TSHKECTH M3JEIUS U Tpy3a, OTIPABISIEMOrO B HEYNAKOBAaHHYIO Tapy, 3HaK,
ONpeAeAoNMi KOOPANHATHI 1IEHTpa Macc, IPUMEHSAETCS OAMH pa3 ¢ 00eHX CTOPOH, a IMpH
HECOOTBETCTBUU-ABAXKIBI C 00EHX CTOPOH. B onoIHeHKe K 3HaKY, ONpeaesiaoeMy KOOpANHAThI
IIEHTpa COCYAOB, UCTIOIB3YIOTCS OykBHI "LIM".

MapxkupoBka mect norpy3ku o 'OCT 14192-96.

B nepeBo3uMbIX yacTsax HETaOAPUTHON Tapbl TOJKHBI OBITH YKa3aHBI:

- 0003HaueHMe CyIHa;

- IOPSJIKOBBIN HOMEP MPeANPUATHA-TIPOU3BOAUTENS 10 CUCTEME HyMEpalluy;

- pa3MeTKa NEPEHOCHON YacTH.

B xaxmoi Ttape, Oimoke mojaud, HETaOAPUTHBIX YACTSIX Tapbl HEOOXOAUMO yKa3aThb MecTa
KpEIUIEHHUs IIeTeNb, IOJIOKEHUE LEHTpa TsKeCTH. [lpeanpustue-u3roroBUTENb TOJIAKHO
IpelycMaTpuBaTh U MOCTaBJIATh YCTPOIICTBa, 00EeCTIeYMBAIOLINE YCTAHOBKY Tapbl B MIPOEKTHOM
COCTOSIHUM B COOpaHHOM BHJ€ WIM B OJIOKE TOCTaBKM B COOTBETCTBHHM C TEXHMYECKOU
TOKYMEHTAIUEH.

BapuaHnT HauMeHOBaHUE coCy/a, pabOTAIOIIEro O 1aBICHUEM

| mpreMHHK

2 GayuIoHa €O CXKAThIM ra3oM (IIPOIIaHOM)

3 KHCIIOPOHBIX OaslyioHa

4 Kommpeccop

5 mHCTepHA CO CKATHIM T'a30M
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6 OouKa 11 TPAHCIIOPTUPOBKHU CIKATOTO BO3/IyXa
7 mapoBOM KOTEN

8 BO/IOHArpeBaTeNIbHbII KOTEN

9 TI'azronbaep

bainon ¢ meranom 10

11 Oa/U10H C alleTUIEHOM

12 bapokamepa

13 ABToOKIIaB

14 I'azronbaep

15 [ucrepHa (C paCTBOPEHHBIM T'a30M)

KonTposbHbie (BONPOCHI, TECThI, 0TYETHI U T. /1.)

1. KaKk HAHOCUTCSI MAPKUPOBKA Ha HapYXHYIO MIOBEPXHOCTh CTEHKH cocyza?

2. B COOTBETCTBUU C KaKUMHU TPeOOBaHUSIMH MAPKUPYETCS MOCYy1a, IpOoIIeaIIas cCepTUPUKALNIO?
3. 4TO JOKHO OBITh YKA3aHO B EPEBO3UMBIX YAaCTAX HerabapuTHOM Tapbl?

4.0cHOBHBIE TpeOOBaHMA K O€30MACHON SKCIUTyaTallud IPOU3BOJACTBEHHBIX 30aHUN U
COOPYKEHHUM.

5.TpeboBaHms 0€30MaCHOCTH K TEXHOJIOTUIECKOMY 000PYIOBAHUIO U MEXaHH3MAaM.

6.Mephl, HarpaBJIeHHbIEC Ha O€30MacHyI0 paboTy MAapOBBIX U BOAOTPEHHBIX KOTJIOB.

7.1peboBaHus K 6€30MacHON 3KCIUTyaTallui COCY/I0B, PA0OTAIOIIMX 1101 1aBICHUEM.

8. BUJIbI COCYI0B, pa0OTAOLIMX T0J] IaBICHUEM, IPUMEHSIEMbIX Ha (papMalleBTUUECKUX 3aBOJIaX.
9. MIeHTU(PUKAIIMOHHBIE [IBETA COCYAOB, paOOTAIOIIUX IMO]T TaBJICHUEM.

10.0CHOBHBIE BUBI COCYJIOB U allapaToB, pa0OTAIOIIMX MO/ JaBICHUEM.

11.B KakuX cilydasx OCYyIIECTBISETCS aBapuiiHas (ONepaTuBHAs) OCTAHOBKA KOTEIbHOM.

12. 06s3aHHOCTH aIMUHUCTPALIUU TPEANIPUITHUS, SKCILTYaTUPYIOLIET0 KOTENbHbIE

13.00mue TtpeOoBaHus 0€30MaCHOCTM K TEXHOJIOIMYECKOMY OOOpyAOBaHHIO, MalluHaM,
MEXAHU3MaM.

14. yTO MPOBEPSAIOT OTBETCTBEHHBIE JIMIA B XO/€ TEKYyIIEeH POBEPKU U B MOPSAKE CUCTEMHOTO
KOHTPOJIS

15.cocynpl, paboTaromue mo/1 JaBI€HUEM.

16. 310 OCHOBHOE TpeOOBaHME K COCYaM I0J1 AABJICHHEM.

17.n18 ompeneneHus BUJA BELIECTB, TPAHCIOPTHPYEMBIX IO TpyOdaMm, OHU JOJKHBI ObITh
OKpaIlleHbl B COOTBETCTBYIOIIUE 11BETa (MACHTU(UKAIMOHHBIN IIBET)

Tema 12. Onpenesenne mecra najeHus rpysa. Pacder paguyca oKpy>KHOCTH aJgeHHsA IPy3a
U MIPOYHOCTH KAHATOB
Be3onacHoCcTh IpW 3KCIUTyaTallMu MOJXbEMHO-TPAHCIIOPTHOTO obopynoBanus U MamuH (MTK)
o0ecreunBaeTcsl CISYIONUMA METOIaMHU:

Omnpenenenne pazmepoB onacHoi 30061 MTK;

[IpumeHeHne cpecTB 3aMMThI OT MEXAaHUYECKUX TpaBM MexannsMamu MTK;

pacueT MpOYHOCTH KaHATOB U Ipy303axBaTHBIX ycTpoicTB (CU3) ;

HCIIOJIb30BaHUE CHEIHANIbHBIX YCTPONCTB O€3011aCHOCTH;

Perucrpanus, TexHu4eckoe OCBUIETENbCTBOBaHNE U HcnibITanust MTK.
Pa3smep onacHoi 30861 MTK 3aBUCHUT OT BBICOTBI IO IbEMA I'Py3a U JUINHBI ITyTH ciaefgoBanus MTK
¢ rpy3oM. Pagnyc okpyKHOCTH, Ha KOTOPYIO MOXKET YIacTh Ipy3, onpeensercs mo popmyie 12.1
U CXeMe, IOKa3aHHOM Ha pucyHke 12.1:

R=r C+0, 5] T+0,3 H, (12.1)
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r7e: IC-BBIXOJI CTPEJIBI KpaHa OT OCH €ro MOBOPOTa (71T MOCTOBBIX U TEKEJIEBBIX KpaHOB = (), M;
/ T - HanOONBIIHIA TMHEHHBIN pa3Mep rpy3a (MPU BEPTUKAILHOM MOAbEME ITTHHHOMEPHBIX TPY30B
WX CMEIICHHUE CBA3aHO C YMCHBIIICHUEM BCEH JUTHHBI'), M;

H-BpicOTa mojtbeMa rpysa, M.

a-oIpeJIeICHUE paaruyca OKPY>KHOCTH, Ha KOTOPYIO MOXKET YIacTh Ipy3; 0-ompeieseHue ormacHon
30HBbI npu aBuxeHnn MTK

o

KKM ocurim

KM K s
ABUDKY CBISBITBI KKM xayirm aipvars:

6)
PI/ICYHOK 12.1-cxema OIIpCACIICHUSA OITACHOM 30HEI B rpy30nnoab€MHOM MCXAaHU3MC

OnpenenuB paguyc R u 3Has amuny L mytn asuwxenuss KKM (kpaHa), MOXHO ONpenenuTh
OTAaCHYIO 30HY BO3MOXKHOTO IMMaJICHHUS Tpy3a, KOTOpPOE MOXKET MPOU30MTH NpH OOpbIBE KaHATa U
CU3 u nnoxo#t ¢puxcanuu rpysa. OnacHas 30Ha ONpeeNseTcs ¢ TOMOIIbIO KpyroB paguycom R ¢
LEHTpaMH Ha JuHuU nBrxkeHus ocu KKM.

Jig 3ammThl yenoBeka OT TpaBM MexaHusmamu npuBogoB KKM (mectepHu, nenu, BUHTOBBIE
nepenaun, Bayisl Mexanuzmo KKM, coenunurenbHbie MyQThl, 6apabaHbl, X010BbIE Kojleca U JIp.)
NPUMEHSIIOTCSl ~ CPE/ACTBA,  AHAJOTUYHBIE  CPEACTBAM  3alllUThl, HPUMEHSIEMbIM IS
TEXHOJIOTHYECKOT0 000py10BaHHU.

[TpouHoCT BepeBKHU paccuuThbIBaeTcs o ¢popmyne 12.2:

K>P/S, (12.2)

rze: K-ko3dduiuenT 3amnaca mpoYHOCTH TPU Pa3pbIBHON CHIIE KaHATA;

P - nonyctumas cuia paspbiBa KaHaTa, onpejaessieMas o cepTudukaTy Ha kaHat, H (krc);
S-makcuMalibHOE HampspDKeHUe KaHata (0e3 yuera quHaMHYecKux Harpy3ok), H (kre).

Bennuuna K onpenensercs npaBuiiaMi rocHaa30pa U 3aBUCUT oT Buaa kaHata u KKM, ycnosuit
paboThl kaHata. Tak, B 3aBUCHIMOCTH OT YCJIOBHH paOOTHI KaHATA IS TPOMBIIIIEHHBIX KpaHoB K
=3,5...6. A1 HECONPOBOXIAEMbIX TPY30BBIX JUQPTOB-S... 13.118 Trpy30BBIX JHPTOB C
MIPOBOJIHUKAMH U naccaxupamu 9... 15.

['py303axBaTHble YCTpOMCTBa (KpPIOUKH, 3JIEKTPOMAarHUTHBIE INANHObI, Tpeldepsl, TocTepbl U
nepkatenu, puc. 12.2) moaroraBiuBaroTCs K (OpME NEepEeBO3UMBIX TPY30B, SBISIOMIMXCS
HanloJsiee OTBETCTBEHHBIMU 4YacTsAMHU KpaHa. [leproanyeckuii KOHTPOJIb 32 COCTOSHUEM HX
pabounx MOBEPXHOCTEH (M3HOC, OTCYTCTBUE TPEIIMH U Ae(EeKTOB) oOecrneunBaeT 0€301acHOCTh
IpY HKCIUTyaTallud TPAHCIIOPTHBIX YCTPOWCTB.



OMNTUSTIK-CAZACSTAN == SOUTH KAZAKHSTAMN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
-

«OHTYCTIK HasaKcTad MeaMuMHa akanemmusacsir AK AQ «HOHHO-KasaxcTaHOKan MEAMUWMHCKAR aKafemMuss

Kadenpa «HxeHepHBIC TACIUILIHHBI) 76-11

Crp. 1 u3 58
MeTOZ[I/I‘{eCKI/Ie YKa3aHuA K IPAKTHICCKOMY 3aHATUIO AUCIHUIIIINHE

«OxpaHa TpyAa 1 TeXHHUKa 0€30I1aCHOCTH »

& = 1 aj -
1-3nexTpomMarHut; 2 — Kapkac; a-Kprok; 0-3JIeKTpoMarHuTHas 1maiba; B-rpeiidep; 1, 1, € —
3a)KMMHBIE 3aKUMBI J1JIs1 BaJIOB, OTJIMBOK U 0OMOTOK
Pucynok 12.1-rpy3o3axBaTHbIE YCTPOWCTBA

3amanue:
Kepcetkimrep 1 2 3 4 5 |6 (7 (8 |9 |10 |11 |12 |13 |14 |15
XXykTiH eH YJKeH
CBI3LIKTHIH omemi,|250 270 (300 (330 (360 (400 (420 [450 [480 {500 |525 |550 |575 600 (630
Ir, MM
Kyiri - KOTeDYla 5 136 (a2 (a5 |48 54 6,0 [3.2 36 4,2 45 [48 |54 |60 3,6
ouikTiri, H, m

ApPKaHHBIH pyKcat
etutren y3ury kymi, /470 (106 [188 294 (424 |752 (176 |235 [529 941 |147 (212 |376 |588 (612
P, H

Tema 13. Pacuer H3/Jy4YeHHS OLICHKA KOJHUYECTBEHHOr0 BO3/1eHCTBHUA Y-H3JyYeHUS U
PEHTTeHOBCKOT0 U3JIyYeHHsl B CYXOM BO3IyXe

Onpenenurte TOAMIMHY CBUHILIOBOTO 3KpaHa JJIsl 3alUThl OT PEHTT€HOBCKUX JIY4€il, U3ITy4aeMbIX
KJIICTPOHOM, KaK OIKMCAHO B 3a/1a4e.

PacueTHas BenMuMHA MOITHOCTH SKCIIO3UIIMOHHOM 103l HEAKPAHUPOBAHHOTO KIUCTPpOHA WIKCII.
Woken. =263-mMxP /¢

Pemenne: mockoibKy MOIIHOCTh SKCIIO3UIIMOHHOMN 103bI BOJIM3H 3alIUTHOTO SKpaHa HE JIOJDKHA
npeBbimate Waon = 0,08 MxP/c, yacToTy ocnabieHust u3mydeHus onpeaesseM mno Gopmyre:

= Noen _ 203 _ 30875 1)
W, 008

N3 npunoxxennst 02 MBI 3HaeM, 4TO TOJIIMHA CBUHIIOBOTO dKpaHa mig k = 5000 u U = 100 kB
CcOCTaBJsAeT 3,2 MM.

I[J'I}I ocinabIeHus PCHTI'CHOBCKOT'O U3JIYYCHHA BBICOKOBOJIBTHBIX 3JICKTPOHHBIX YCTpOﬁCTB.
TOJIIMHA 3alIlUTHOT'O CJI01 CBHHIIA, MM,

ocipey DNeKTPOH/IBI aCTaNThIH aHOIBIHAAFHI KepHeY, KB

Kuiiri, k 30 40 50 60 70 80 100
2 _ _ — — — 0,2 0,2
5 — - - 0,1 0,1 0,4 0,4
10 — = 0,1 0,2 0,2 0,5 0,6
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20 - 0,1 0,2 0,2 0,3 0,6 0,8
50 - 0,1 0,2 0,3 0,4 0,8 1,1
100 — 0,2 0,2 0,4 0,5 1,0 1,3
200 — 0,2 0,3 0,5 0,6 1,2 15
500 — 0,2 0,4 0,6 0,8 14 1,7
1000 0,1 0,3 0,4 0,7 1,0 1,6 19
2000 0,2 0,3 0,5 0,8 1,1 1,7 2,1
5000 0,2 0,3 0,6 0,9 1,3 1,8 2,4
10000 0,2 0,4 0,6 1,1 15 2,1 2,7
20000 0,2 0,4 0,7 1,2 1,6 2,3 2,9
50000 0,2 0,4 0,7 1,3 1,8 2,5 3,2
100000 0,2 0,5 0,8 1,4 2,0 2,7 3,5
200000 0,3 0,5 0,9 1,5 2,1 2,8 3,7
500000 0,3 0,5 0,9 1,6 2,3 3,0 4,0
1000000 0,3 0,6 1,0 1,7 2,5 3,2 4,3
2000000 0,3 0,6 1,0 1,8 2,6 3,4 4,6
5000000 0,3 0,6 1,1 2,0 2,8 3,6 49
BapuaHThl | Woen. W zon. MKP/c,

1 270 0,08

2 275 0,08

3 276 0,08

4 264 0,08

5 265 0,08

6 266 0,08

7 267 0,08

8 268 0,08

9 269 0,08

10 271 0,08

11 272 0,08

12 273 0,08

13 274 0,08

KoHTpoJibHbIE BONIPOCHI
Mepe! paguaniiOHHON 3aIUTHI HACEICHUS.
OCHOBHOH XapaKTep NOHU3UPYIOLIETO U3ITYUYECHHUS.
OreHKa paJIualiMOHHON 00CTaHOBKH B OYare MOpaKeHHs
Jo3a obmyueHus
Yo Takoe 3aImTa 0T pagu0aKTUBHOIO IIOTOKA
[IprMeHeHne HOHNU3UPYIOLIErO U3ITYyYEHUS
IIpoBeneHue Mep 10 OrpaHUYEHUIO BO3ACUCTBUS PAIMOAKTUBHOIO IIOTOKA
Hcnons3oBanne cpeaCcTB MHANBUTYATBHON 3AIIATHI
Hcrnons30BaHKe ClIEUAIIBHBIX DKPAHOB

Tema 14. Pacyer Bo3aeiicTBHA 3IJEKTPOMATHMTHOIO M3JIyYeHHMs Ha 4esjgoBeka. Pacuer
BpEMECHHA npeﬁbmamm B II0JIE€ U IO BO3}ICI7[CTBI/ICM H3JTYyYCHUA
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BpeMSI, B TCUCHUC KOTOPOI'O JIIOAAM PA3PCIICHO HAXOAUTHCA B 30HC JJICKTPOMArHUTHOI'O ITOJIA
(I/IJ'II/I pacueT npe€ACIbHO JOIMYCTUMOI'O 3HAYCHHS IIJIOTHOCTHU IMOTOKA SHEPIrUur 3a OIMPEACICHHOC

BpeMsl):

.2

B ne10Br/ w2, (14.1)
3

g =—2

T Mng £ 10 Br/m2, (14.2)

rae: Toa-npeaensHo JOMyCTUMOE IPEOBIBAaHKE JIIOICH B 30HE AIEKTPOMArHUTHOTO ITOJIS, U;
OIJI-HOPMATHUBHOE 3HAYCHUE YPHEPreTUICCKON HArpy3KH B pabouwnii ieHb, BT.car u / M2;
[1-3Ha4YeHME MIIOTHOCTH MMOTOKA SHEPTUU B 30HE, T1IC HAXOAATCS JIF011, BT / M2;
[Mna-npeaensHO TOMyCTUMAs IIIOTHOCThH TOTOKA dHEepruu, Bt / M2;
T-Bpemst HaX0XICHUS B 30HE OOIYICHHS B pabOUYIO CMEHY, .

DHepreTuyeckas Harpyska J-cyMMapHbIil moTok sHepruu 1, mpoxonsumii yepe3 equHUYHYIO

MMOBEPXHOCTh M3IIyYCHHS BO BpeMs T BO3ACHCTBUSA, KOTOPBIA ONPENEISAETCS 10 BRIPAKEHUIO:

I=1II*T (14.3)

BapuanTse! 3ananuii:

Bapuantsibl OMO coyneneHaipy Kesi

AHTEHHA

CBUY anmnapar

DneKkTpoKapa

Cmaprdon

®deH

MUKpPOTOJKBIH/IBI TSI

Kommnsrorep

I'eneparop

Tenesuszop

NHayKuusuislK nemt

DIEKTPTOK ChIMBI

DNEeKTPKO3FAITKBIIIT

YTik

DIIEKTp panaTopsl

DneKTp KaJIKaH (JIEKTPOILHUT)

KonTposbHbIe BONPOCHI.

Bun yka3aTenbHBIX 3HAKOB 0€30MacHOCTH

Uto Takoe ympaBieHHE OXPaHOU TpyIa

HenpepsiBHBIN KOHTPOJIb 0€30MACHOCTH TPY/Ia HA MPEAMPUATHN KTO 3aHIMAETCS
opraHu3aIyeil 1 KoopauHaIuen paboThl 0 OXpaHe Tpyaa

[To kakOoMy IMOKa3aTeNr0 HOPMUPYETCA IIYM

YacToTHBIN quarna3oH CIBIIIAMOTrO 3ByKa

MepornpuaTus 1o TpeAYNPEKICHHUIO IT0KAPOB

Tema 15. HanpsizkeHHOCTBH TPYAOBOI0 npouecca. OneHka HaNpsiKeHHOCTH TPYyAA

Leab: OLIEHUTH MOXKAPHYIO OMACHOCTh TOPIOYMX U OBICTPO BOCILIAMEHSIIOIIMXCS KUAKOCTEN U
IIPUCBOUTD KaTETOPHUIO TMOKAPHOU OITACHOCTH Ha MPOU3BOJICTBAX.

Heab o0yuenus:
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CTy/eHT 10JIKeH 3HATh:

- YMETh peuiaTh KOHKPETHBbIC MH)KEHEPHBIE 33/1a4dl 10 MPEAYNPEKIACHUIO MPOU3BOICTBEHHOTO
TpaBMaTH3Ma, aBapui, TMOXKAPOB, PAHEHBIX U APYTUX UYPE3BBIYAWHBIX CUTYallUd; TPUMEHSTH
CHocoObl ¥ CPeACTBA 3alIUTHI OT OMACHBIX U BPEAHBIX (PAKTOPOB MPOU3BOACTBA MTPH JTUKBUIAIIUU
MOCIICACTBHIA aBapHii; IPEIBUACTh U CBOEBPEMEHHO MPEAYIPEkKAATH O BO3MOKHBIX OMACHOCTSIX
U BPEIHOCTSIX Ha MPOM3BOJCTBE C LIETBIO MPEAYIPEKICHUS TpaBMaTu3Ma U nNpodeccnoHaIbHbIX
3a00JeBaHU

CTyaeHT 10JI5KeH YMeTh:

- B BOINPOCAX aHAJIM3a COCTOSHUS CHUCTEMBI YIIPABICHUS OXPAHON Tpyla Ha MPOMBIIIJICHHBIX
OPEINPUATHIX;IPUMEHEHUS. MPOMBILIUIEHHBIX CIIOCOOOB W TEXHUYECKHX CPEICTB 3aIlHUThI
paboTaronmMx OT BO3JACHCTBHS OMACHBIX W BPEIHBIX IMPOHU3BOJCTBEHHBIX (HaKTOPOB;aHAIH3A
[IPOM3BOJICTBEHHOT'O TPaBMaTHU3Ma U MpodeccroHaNbHBIX 3a00IeBaHl HA MPEANPUATHH; OLICHKU
COIMATILHBIX U COMMAILHO-YKOHOMHYECKHUX PE3yJIbTATOB COCTOSIHUS OXPAHbI TPY/Aa M TOKAPHON
0€30MacCHOCTH Ha NPEAPUITUN

OcHOBHbIE BOIIPOCHI TeMbI:

1 .kaTeropuu MoKapoOIMaCHOCTH ITPOU3BOJICTBA.

2.KJIacChl OMACHOCTH BO3TOPAHHUS ITPOU3BOJICTBA.

3.criocoOBI PEIOTBPAIICHHS BO3TOPAHUS TOPIOYHX KOCTCH.

4.Kx1acchl ropeHusl KOHCTPYKIIUN U MaTepUaIOB COOPYKEHHUS.

Metoabl 00pa3zoBaHus M 00y4YeHHUS:

Pabora c nuTeparypoil v 37eKTPOHHOM 0a30ii 7151 OCBOCHUSI CTYIEHTAMU TEMBI.

[IpuMeHeHHe TOPIOYHMX KOCTOYEK B MPOMBIIIICHHOCTH TpeOyeT BHEAPEHUsS Mep 10
MPEIyNPEXICHNI0 MOKAPHONU OMAaCHOCTU. METo/bl MPOTUBOIOKAPHOTO CTPAXOBAHMSI JOJKHBI
COOTBETCTBOBAThH CTENEHU MOKAPHON OMACHOCTU U YKOHOMUYECKOM 11€JI€CO00Pa3HOCTH.
[TosxapoonacHOCTh MPOU3BOACTBA OMPEENIIeT CBOMCTBA MaTepPHAaliOB, MPUMEHSEMBIX B JaHHOM
MIPOU3BOJICTBE, U CIISITUPUKY TEXHOJIOTUIECKUX MTPOIIECCOB.

[ToxxapHasi OMAaCHOCTh OTHOCUTCS K BO3HMKHOBEHHMIO MMOKapa WJIM BO3MOXKHOCTH TMOXapa.
[To’xapoonacHOCTh MPOM3BOACTBA MOJPA3ICISACTCS IO COIO3HBIM HOPMaM TEXHOJIOTHYECKHX
npoueccoB OHTII-24-86 na 5 kateropuii: A,b,B,I',JI. Jlenenne mpom3BOACTBa Ha KaTeTOPUU
MOKAa3aHo B Ta0wmIle 1 ¢ MOCTENEHHBIM Pa3IMYCHUEM OT BEPXHETO a JI0 HibkHero /1.

Tabmumna 1

A-

B3pBIBOOMACHBIC, TOKapoomacHble (TemmepaTypa 3agsiMicHus A0 280C) roproume rasbl C
TeMriepaTypoit 3aapiMieHus He 6omee 280C u OBICTPO BOCIIIAMEHSIOIIMECS KOCTPBI 00pa3yroT
OTIpeIeIEHHOE KOJHMYECTBO B3PHIBOOMACHBIX Ta30BbIX, MAPOBBIX, BO3AYIIHBIX CMECed U MpU UX
BOCIUIAMEHEHUH MOTYT BBI3BaTh B3PhIB, €CJIH JIaBJICHUE B IIOMEIICHUH TTpeBbImaet 5 kl1a.
BemectBa 1 Matepualbl, CHOCOOHBIE B3PBIBATHCS U TOPETH MPU PACUETHOM JABJICHUH TPU B3PHIBE
B TTIOMEIIEHUH OoJiee SKIa, MPU CMEITUBAHUH C BOJIOW ¢ KHCIOPOJIOM HITH JIPYT C IPYTOM.

B-

mokapo -, B3pbIBoomacHble (3ampiviieHre 10 28-610C) BoOJIOKHA ¢ TOpIOYEH MBUIBIO,
OBICTPOCOXHYIIIME KOCTH MpH TemrmepaType 3aasiMieHus 10 280C pa3mepbl TOproveld KOCTH MPH
B3PBIBOONACHOW TBITM BO3/TyXa HITH ITAPOBO3IYIIHBIX CMECEH ITPH TTOKape PacueTHOE JIaBJICHUE B
nomenieHnu 6onee S klla.

B

OMACHOCTh BO3TOpaHus (TemmepaTrypa abiMieHus Bbime 610C) roprouue TpyaHOTOpPIOUKE
BEIIECTBA M MaTePHAJbl (B T. 4. IBLUIb U BOJIOKHA), TOPIOYKE BEIIESCTBA M MATEPUAIBI TOIBKO B
MOMEILEHUSIX, HE OTHOCAIINXCS K KaTeropusiM A u b, ipu cMemuBaHuy ¢ BOJIOH U, B TONKE U UITN
MEXIy COOOM.
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T HETOproYHre BCIICCTBA U MATCPHUAJIbl B HAIPECTHIX U PACIUIABIICHHBIX COCTOSHUAX, IIPU KOTOPBIX
B IIporeccax 06pa6OTKI/I BBIACIIACTCA JIYYHUCTOC TEINIIO, TpOfIHHK H 11j1aMs.
,Z[ HECTOprOYHMEC BCIICCTBA U MATCPUAJIbI B XOJIOAHOM COCTOSAHHH.

OnacHOCTh BO3rOpaHUsl 3[JaHUM OIPENESeTCs] CTENEHbIO OrHECTOMKOCTH KX OCHOBHBIX
KOHCTPYKTUBHBIX 3JIEMEHTOB M HAa3HAuyaeTcs IO CTPOMUTEIbHBIM HopMaMm M mpasuiam (CHull
2.01.02-85). CrpoutenpHble MaTepuaibl M KOHCTPYKIMH B 3aBUCHMOCTH OT TOpPEHUS
HOJPAa3JeNIAI0TCsA Ha 3 TPYMNIIbL: HErOPIOYUe, TPYAHOTOPIOYHE U TOPIOYHE.
K Heroproouyum OTHOCSTCA-MaTepuaibl, KOTOpPbIE HE BOCIUIAMEHSIOTCS, HE TJIEIOT U HE
00yTJINBAIOTCS 1101 BO3/IEHCTBUEM OTHSI MIIM BBICOKOW TeMIieparypsl. K HUM OTHOCSTCS IUINTHI U3
MUHEPAIBHBIX BOJIOKOH, HATypaJIbHbIE U NCKYCCTBEHHbIE HEOPTaHUYECKUE BEILIECTBA.
K TpyaHoroprouum oTHOCATCS MaTepuallbl-MaTepualibl, KOTOPbIE 0]l BO3ACHCTBUEM OTHS WU
BBICOKOW TEMIIEPATypHl TICIOT U OOYTIUBAIOTCS, HO HE 3arOPar0TCs, TOPAT M TICIOT TOJIBKO MPHU
HAJIMYMKA KCTOYHHMKA OTHA. DTO acQaibTOOETOH, MHHEpaJbHBIC IUIMTHI HA OCHOBE OWTyMa,
[JIMHSHBIA PacTBOP M OLITYKATYPEHHBIN BOMIIOK, aHTUIIEPEH U 00paboTaHHas JpeBecHHa.
K roprouum OTHOCSTCS Marepualibl, KOTOPbIE BOCIJIAMEHSIIOTCS MOJ BO3JEHCTBHEM OTHSI MJIU
BBICOKOW TeMIepaTypbl, WIM TOPAT, WIM TOPAT Aa)ke Iocie yAaleHUs HCTOYHMKa orusa. K
FOpIOYMM MaTepuajiaM OTHOCSTCS BCE OPraHUYECKUE MaTepuaibl, KpoMe KOHCTPYKLUUH U3
rOpPIOYMX MaTepUalioB, HE 3AIIMILICHHBIX OT BO3JCHCTBUS OTHA M BO3JEHCTBHS BBICOKHX
TEMIIEPATYP.
Bocnnamenenue roprouumx cMeceid Ha MPOM3BOACTBEHHBIX MPEINPUATHIX MPOUCXOIUT H3-32a
TPOWKM, BO3HUKAIOIIEH MpU BKIIOUYEHMH U OTKIIIOUEHUHU pa3JIMYHBIX HCTOYHUKOB TeIia B
JIEKTPUUECKYIO 1IeTb, TPOHKU CTaTUYECKOM 3JIEKTPU3aLMH, TPOHKHU, BO3HUKAIOIIEH ITPU TPEHUU
IpU yzaape. beICTpoe cropaHue M 3aAbIMICHUE TOPIOYEH CMECH, IPU KOTOPOM CIKAThIM ras3 He
BBIJIETISIETCS, BBI3BIBAET BO3TOPAHUE FOPIOYHMX CMECEH.
Temmnepatypa BocIiaMeHeHuUs (B CiIydae CIeIUalIbHbIX UCTIBITAHUN) OTHOCUTCSA K CaMOW HU3KOU
TEMIIEPATYPE TOPIOYMX BEIIECTB. B 3TOT MOMEHT Ha MOBEPXHOCTHU MPEAMETOB CKOIMWINCH NIaphl U
ra3bl, KOTOpPble MOTYT JBIMUTBCS OT MCTOYHHMKA OTHS B BO3JYyX€, HO CKOPOCTh WX HAKOIUIEHHUS
OyzaeTr HeIOCTaTOYHOM JUIsl JaJIbHEHIIero ropeHms..
TemmnepaTypa BocCIJIaMEHEHHS] OTHOCUTCSL K TEMIEpaType TOpIOYMX BeEIIeCcTB. B 3TOT MOMEHT
CKOpPOCTh BBIJIEJICHHUS ra3a W IMapa, MOJYyYEeHHOTO OT MCTOYHHMKA OTHs, 00ecredrBaeT rOpeHue.
Jpyrumu cinoBamu, camasi HU3Kas TeMmIlepaTypa BELIECTB (MaTepuana, cMecH), IpU KOTOPOM
BHE3AIHO YCUJIMBAETCA DK30TEPMHUUECKAsl peaKusl, KOTOpasi 3aKaHYMBAETCsI TOPEHUEM INIAMEHHU.
TemmnepaTypa AbIMICHUS U3BECTHBIX JKUJIKOCTEHN Oy/IeT HIKE TeMnepaTypbl BocriaameHenus. [1o
ATOH NPHUYMHE MOXKAPOONACHOCTh KOCTEH XapaKTEpHU3yeTCsl TEMIIEpAaTypOW BOCIUIAMEHEHUS H.
IToxapHast onacHOCTh onpezensercs npubopom tumna [IBHD.
Temmnepatypa npimieHns paccuuteiBaercs o @opmysne 1:

TT=T=+AT;0C/ 1/
Mynpa: TT-pacueTHas TemnepaTypa BOCILIAMEHEHHS KOCTH;
T-remmneparypa qpIM000pa30BaHUS;
JAT-nonpaBo4Hblif KOAPPUIMEHT K JaBIEHUIO OapoMeTpa.
OrnpenernsieM monpaBoYHbI K03 GuUIMEeHT Ha AaBieHHe 6apomeTpa 1o hopmyne 2:

AT =0,345* (760-B); /2/
B-6apomeTpuueckoe naBieHUE, MM.PT.CT.

Temriepatypy BOCIJIAMEHEHHS TaKXe MOMKHO pACcCUUTaTh IO HSMIMPHUYECKON Gdopmyne u
TeMIepaType KUIeHNus KOCTH ://
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T1=0,736 *T1n;

TC - TemmnepaTypa KUIICHHS KOCTH, / OepeTcst U3 onpeaeaeHus/.

Bce roproure M OrHEYNOpHBIE KOCTH TOAPA3ACISAIOTCS Ha OBICTPO BOCIUIAMEHSIOIIUECS U
roproune mo 'OCT 12.1.004-85:

l.mox beicTpopasropaemMbiM TOLEIYEM TMOHUMAETCS TOLEIYH, KOTOPBIA TOche YAaJleHUs
MCTOYHUKA OTHS CaMOBO3rOpaeTcs M TemIiepaTypa BCHBIIIKA KOTOporo He npesbimaer 610C B
3aKpBITOM THUTIIE, a He Oosee 660c B OTKPHITOM THIJIE.

2.roprouuii  BEIIECTBA-3TO IMOLENIYH, KOTOPBIA CaMOBO3rOpacTcs Iocle yAalleHus
MCTOYHUKA OTHS U UIMEET TeMIiepaTypy BocriiameHeHus Bbiiie 610 © C B 3aKpbITOM TUIJIE U BbILLE
660 ° C B OTKPBITOM THTJIE.

[IpenBapuTenbHble YCIOBUSA IPENOTBPALLEHUS TOPEHUS: MOAJEpKaHUE TEeMIlepaTypbl
KOCTH HIYKE TeMIIepPaTyphl BOCIUIAMEHEHHUS, 3aI0JIHeHHEe 00beMa, CBOOOHOTO OT KOCTH BHYTPH
cocy/ia HErOPIOUHUM ra30M HIIM ITapoM /HampuMep: a30TOM, YITIEKHCIOTOM U T.1./, cnons3oBanue
B3pbIBO3AIIUIIEHHOT0 000PYAOBAHUS; CHUKEHHUE IEKTPU3ALMU KOCTH U IpYTHe MEpHI.

IIpn BO3HHMKHOBEHUHU TMOXKapa BBIACIIETCS O00OpyIOBaHUE JUIsi ero TymeHus. [lpu
HEOOJIBIION IO U MOXapa HCHOJB3YIOT NEPBBIE CPEJICTBA €ro TYHIEHUS-BOMIOK, MECOK,
0J1es1J10, OICSUT. A €CIH TIOIIAib BO3TOpaHus O0JbIiIe, TO ONPEAeseTCs B 3aBUCUMOCTH OT KJlacca
noxapa Tabnuma 2.

Kiraccel moskapa ¥ BEIecTBa, epeaHHble Ha ero TynieHue.\

Kiac XapakTep ropsiiero BeiecTra XapakTep ropAiiero
noxapa BeniecTBa OrHETYUINTENb
A | TBepasie roproune MaTepuaisl (IpEeBECUHA, YTOJlb, Bce cpencrea
Oymara, pe3uHa, T.II.). TOKapOTYIICHHS, camast
riIaBHasI BOJA.
B | I'oproumne ,)uUJIKOCTH U MaTepralbl HarpeBaTEIbHbBIC IIutneBas Boga, BCE BUBI
(MazyT, O€H3HH, JaK, Macia, CIIUPTHI, CTEApHH, KaydyK, TICHBI.

CHHTETUYECKHE BEIIECTBA).

C | I'oproune rassl (BOAOPOJ, alleTUIICH, YIJIEBOIOPO/BI U T.11.) | a30Bbl€ COCTABBI:
KabIyKoBas
cyHBITKbIITapsl/CO2,
raJljIouIHBIE BOAOPOCIIH,
MTOPOIIKH.

JI | Metamibsl 1 uX cMecu (Kalluid, HaTpUi, ATFOMUHUH, [Topomku (mpu yno6HOM
MarHuii u ap.) 110/1a4€ Ha TOPSILLYIO
MTOBEPXHOCTB).

1 | DnekTpoycTaHOBKH ¢ HampsbkeHueM. ['ammons, lamtonn, yriaeBogopost
YTJIEBOJIOPOABI YIIIEPOia, KOCTOUKHU YIIEPOAa, TIOPOMIKH) | YIIepoaa, KOCTOUKH
yTJiepojia, MOPOLIKH)

E | Meramibl u ux cMmecu (Kajiauil, HaTpUid, ATFOMUHHM, Mertasl 1 UX cMeCH
marHuit u ap.) [Hopourku (rpu ynoOHOM mojade Ha (xanuit, HaTpuUH,
TOPSIIYIO TOBEPXHOCTB). QITIOMUHUM, Marauii u ap.)

[Mopouku (mpu ynoOHON
I0/1a4y€e Ha FOPSIILYIO
MIOBEPXHOCTB).
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TemnepaTypa BocCIUIaMEHEHMsI Toprouux Kocted B mpegenax oT 200 po 2500 ompenensercs
CTaHJapTHBIM MeToaoM ¢ romotbio [IBHD Maptenc-Ilenckoro npubopa.

YCeTpoCTBO MHCTPYMEHTA: JIATYHHBIM TUIJIb, B KOTOPBIM BIMBAETCA LIEIUK; HA KPBIIIKE
TUTJIS-apiiaTep; TYTOBHUK /(QUTUIIB/; 3aCIIOHKA, 3aKpbIBAlOIasi KPHIIKY (GUTHIIS, OTKPBIBAIOILAS
ee; pplyar, 3aKkpbiBatoliuii repmoMeTp B Tuib. CaM TUIIIL 3aCyHYT BHYTpPb JIEKTpoBO30B. I Ipubop
MOJKIIIOYaeTcsl K TpaHchOopMaTopy /MU peocTary/, TeM CaMbIM PErylIupys CKOpPOCTh OCY
TEMIIEPATYPbI IPU HAarPEBAaHUU KOCTH.
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1. KakxoBa Temneparypa BOCIUIaMEHEHUS JIETKOBOCIUIAMEHSFOIINXCSI KOCTEH?

2.Yto Takoe TeMmneparypa BOCIUIaMEHEHUs ?

3. Kareropun no>xapoornacHoCTH MPOU3BOCTBA.

4.Kiaccel 0acCHOCTH BO3TOPAaHHUS ITPOU3BOJICTBA.

5.crioco0bl IPeOTBPALICHNS BO3TOPAHUS TOPIOYMX KOCTEH.

6. KJ1acchbl TOPEHUSI KOHCTPYKLUN U MaTepruaioB COOPYKEHHS





