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BBE~BIIE 

Cnm1<tta.s1 TeXHHl.JeCKaR CHC~Ma-.:rpy6orrposo)J,Horo TpaHcrropTa xapaK­

Tepw3yeTc.s1 IIOBbillleHHOM OTBeTCTBeHHOCTblO, oco6eHHOCTSIMH aHrporroreHHoro 

B03)1,eHCTBIDI Ha rrpHpO.ll.HYlO cpe)J.y. 3To CBH3aHo c TeXHonorwe:H: TpaHcrropnipOBKli 

rrpHpO)J.HOro ra.3a, He<i>TH, He<t>TenpO.ll.)'KTOB li KOHCTpYKTHBHhIMH peUieHID!MH 

JIMHeifHoi1 t.IaCTH H Ha.3eMHhIX coopy)J(eHwi1 Tpy6orrpoao)J,OB. KaK rrpaBHJIO, 

B3aHMOBJllUIHHe rpy6onpOBO,ll;HblX KOMnJieKCOB H npHpO)J.HOM cpe)J,bl HOCHT 

HeranrnHbIM xapaKTep. OrcIO)J,a H OCHOBHCUI 3a)J,atJa: c 0)1,HOH CTOpOHbl, CBeCTH K MH­

HHM)'MY TeXHOreHHhJe B03)1,eHCTBIDI B nepHO)J, CTpOHTeJihCTBa H 3KcrrnyaTaU:lUi 

Tpy6orrpOBO,l.{OB, c .npyro:H:, ocna6HTh OTpHU:aTeJI.bHOe BJIH.SIHHe rrpHpO,l.{HhIX 

KOMIIOHeHTOB Ha Ha,l.{e)J(HOCT.b H 6e3orracHOCT.b Tpy6onpoBO,l.{H.blX o6'beKTOB. 

CospeMeHHDie MarncTpaJibffi>Ie ra.3orrposo,nb1 ,nMaMeTpoM .no 1400 MM c 

pa6otrnM ,nasneHHeM .no 10 MTia npe.ll.CTaBMIOT co6oii: no cymecTBY 

B3pbIBOfIO)l(apoonacHbIH cocy,n npOT.sl)J(eHHOCTblO B T.blC.sllfH KHJIOMeTpOB, 

pa.3pyUieHwe KOToporo cssr3aHo c KpyrrHoMacnna6HhIMH 3KonorHtiecKHMH 

noTepHMH, B nepB)'lO OtJepe)J.b, H3-3a MexaHHtieCKHX H TepMHtieCKHX nospe)J()J,emrn 

rrpHpo,nHoro JiaH)J,IIJaqna. l1Hble 3KOJIOfHt.feCKHe IIOCJie)J,CTBIDI HMeeT asapMWHM 

c1nyau;i1JI Ha tte<t>Te- H He<t>Tenpo.nyKTonposo,nax. B 3TOM cJryt:Jae ,noMHHHpyIOnzyK> 

pOJih HrpaeT <t>aKTOp rno6aJI.bHOro 3arpH3Hemu1 BO,l.{OeMOB Ji fIOt{B . 

OcHOBHhIM noKa.3aTeneM 6e3oriacHocTH .s1sn.s1eTc.s1 p11:cK, KOTOpbr:H: 

npe)J.cTasrureT co6oi1 sepo.s1THOCTb B03Hm<HoseIDUI onacHoro co61>ITID1. CHcTeMa 

npHHSITIDI pellleHHM no o6ecrreqeHHIO 6e3orraCHOCTH HOCHT Ha.3BaHHe yrrpasneHHe 

pl1CKaMH. 

3KOJIOrlit{eCKHe pHCKH Bbipa)l(alOT orracHOCTb HeraTHBHblX B03,n:eikTBHH Ha 

npHpocy, HapymeHIDI HOpMaJibHoro cyru.ecTsosaHIDI 6JwueHo3oB, ,nerpa.naunH noqs, 

yxy,nllleHIDI B03.ll.YlllHOro 6acce:H:Ha. ilOH.slTHe 3KOJIOfff1.IeCKOro pHCKa npHJJO)J(liMO K 

MaCllJTa6aM HaceJieHHoro IIyttKTa, perHOHa HJJH BCeH IIJiaHeTbl. 

,[(AA cse,neHMH K MHHHMYMY spe,nHoro Bo3,neJ;icTBH51 o6oeKTOB HrK Ha 

oKpy)J(aJO.uzyio cpecy rrpe,n;ycMarp11saIOTc.s1 cne,n;yromHe MeporrpIDITIDI: 

pauHOHaJibHOe pa.3MemeHHe coopy)J(eHHH H OTKpbITbIX nnoru.a,noK c 

o6opy,noBaHHeM c MHHHMaJibHbJM OTBO,l.{OM 3eMeJib B IlOCTO.slHHOe noJib30BaHHe; 

. opraHH3aUIDI npOH3BO,l.{CTBeHHhIX 6a.3 H ,npyrHX o6'beKTOB B COOTBeTCTBHH c 

Tpe6oaaHJi.slMH oxpaHhI OKpY)l(aJOIIJ.e:H: rrp.11po,ntto:H: cpe.[(01; 

. )J(eCTKl1H KOHTJ)OJib pa60TbI o6opy,n;osamrn H TeXHHKH c ueJiblO CHlf)J(eHHH c6pocoB 

H BbI6pocoB 3arp.s13IDIIOIIJ.HX BeIQeCTB: 

. HCIIOJih30Bam1e HOBeHillHX TeXHHl.JeCKHX pemeHHH H coapeMeHHOro o6opy,n;oBaHH.sl 

.D:AA OCHam:eHIUl BHOBh rrpoeKTHpyeMbIX He<t>TeraJOBbIX o6oeKTOB. 

· opraHHJaunsr rrp.11po.nooxpaHHoro MOHliTOpHHra. 

L(eJiblO KypCOBOro npoeKTa «3KOJIOfWIHOCTh Ii 6e3onaCHOCTb rrpoeKTa» B 

He<t>TeraJOBOM .nene .slBJIHeTCSl OCBOeHHe OCHOB 3KOJIOrHtieCKOH H rrpOMhilllJieHHOH 

6e30IIaCHOCTH, 3HaKOMCTBO c HOpMaTHBHO - npaBOBOH ,n;oKyMeHTal{Mei1 no 
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o6ecneqemuo 3KonorJll-iecKoi1 H npoMI>1mnettHOH 6e3onacttocTH Ha o6'heKTax 

tteqnera3osoro KOMrrneKca. 

B XO,l],e OCBOeHmI Kypca CTy,ll,eHT ,ll,On)l(eH 

- 3HaTb: HCToqmurn, npHqHHbI H xapaKTep B03HHKHOBeHml 3KOnorWJeCKHX H 

rrpOM.bIIIIJieHHbIX onaCHOCTeH, rrpaBHna 3KOnornqecKOH H npOMbIIIIneHHOli 

6e3onacHOCTH B ttecpnrnow H fa30BOH npOMblll.IJieHHOCTH, OCHOBHbie IlOflO)l(emu1 

,l],eikTB)'lOIIJ,ero 3aKoHo,l1,aTenbCTBa P<I> 06 3KonorHqecKoii H rrpoMMIIIneHHOH 

6e3orracHOCTH, HOpMaTHBHO-TeXHJll-ieCKHe ,ll,OKyMeHTbI, ,l],eHCTBYIOIIU1e B ,l],aHHOH 

ccpepe, rrpHHU.HITbl pa6oTI>I o6opy,l1,oBaHmr B Heqnera30BOM ,ll,ene 11 ero 

3KOnorWJeCKHe H npOMbimneHH.ble onacHOCTH; 

- yMeTb: HMeTb HaB.blKH BbJJIBneHIDI H ycTj)aHeHIDI nplf1-iHH 3KOnor11qeCKHX H 

npOMbIIIIneHHbIX onaCHOCTeH B ttecpTefa30BOM ,ll,ene, npHMeIDITb OCHOBHbie 

IlOflO)l(eHIDI npOH3BO,l1,CTBeHHoro 3KOnOrlflleCKOro KOHTpOJUI, MeTponorHH, 

CTaH,l1,apTH3au,1rn, cepTHcpHKau,1-rn; 

- BJia,ll,eTb: HaBbIKaMH ou,eHKH 3KOHOMHqecKoro yru.ep6a npH nocne,ll,CTBIDIX OT 

HapyIIIeHIDI HOpM 3KOflOfl.PieCKOH H npOMbIIIIneHHOH 6e3onacHOCTH, HaB.bIKaMH 

npOH3BO,l1,CTBeHHOfO MeHe,l],)l(MeHTa H ynpaBneHIDI nepcoHanOM. 
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1. IlPOH3BO,D:CTBEHHAH CAHHTAPIDI 

1.1. PacqeT ncKyccTBenuor o ocsem.ennH 

Ta6mui;a 1.1 

HcxOAHhie AaHnhle 

BapHattT Pa.JMepbI n0Meruemu1, M 
Omin, MM K k omp k3 Hp,M 

A B H 
l 12 6 4,0 0,40 0, 15 0,14 1,5 0,8 

2 12 9 4,0 0,20 0,40 0,24 2,0 1,2 

3 15 9 4,0 0,14 0,59 0,30 1,8 1,4 

TipHMeqairne. Bn1c0Ty Hn OT noTOJIKa no csenurhHHKa npHHflh pasttoii 0,2 ... 0,6 M. 

IlopHAOK BblilOJIHeHHH 33A3HHH 

1. Onpe.n:enHTh paccTOHHHe Me)J(.n:y u.eHTpaMH csenrnI>HHKOB H BhICOTY HX 

no.n:aeca. 

2. Orrpe.n:enHTh Tpe6yeMoe lJHcrro caeTHJIJ>HHKOB. 

3. HaiiTH HH,n:eKc (reoMeTpHt.feCKHM napa.MeTp) rroMemeHHH. 

4. B COOTBeTCTBHH c 3a,n:aHHbIMH 3HaqeHHHMH MHHHManbHOfO pa3Mepa 

o6oeKTa pa3JIHlJeHHH, KOHTpaCTa H <PoHa ycTaHOBHTb pa3pH,n: H no,n:pa3pH.U. 

BbITIOJIIDJeMblX pa6oT ITO 3pHTeJibHOH HarrpH)J(eHHOCTH. 

5. O npe.u.errHTh ttopMHpoaaHHoe 3HaqeHHe ocaemeHHOCTH ,n:IDI cnyqaR o6m.ero 

HCKYCCTBeHHOfO OCBew;eHH.H. 

6. BbinOJIHHTh pacqeT cseToaoro noToKa o.u.ttoro cBeTHJibHHKa. 

7. ITo pacqeTHOMY 3HaqeHHIO CBeTOBoro TI OTO Ka BbI6paTb THTI naMTibl. 

8. CorrocTaBHTJ> pacqerHoe 3HaqeHHe caeToaoro rroToKa naMIIbI co caeTOBhIM 

TIOTOKOM BbI6paHHOM JiaMIIbl. 

9. Onpe.n:en11Tb KorruqecTBO rraMn. 

10. BhmonHHTb pacqeT MOw;ttOCTH, rroTpe6mieMoH CHCTeMoli o6mero 

OCBellJ,eHH.H. 

11. BomorrHHTh OT"tleT o npo.u.enaHHOM pa6oTe. 

MeTOAH1·IeCKHe yKaJannH 

Pau.HOHaJibHOe OCBell{eHHe ,UOJI)J(HO 6oITb crrpoeKTHpOBaHO B COOTBeTCTBHH c 

HopMaMH, rrp11se.u.eHHhIMH B CHHil 23-05-95, a TaJOKe peKoMeH.n.aU.MHMH, 

H3JIO)J(eHHhIMH B JIHTeparype [3' 5 ] . 

c yqeTOM xapaKTepHCTHKH 3pHTeJibHbIX pa60T (MHHHManbHOfO pa3Mepa 

o6oeKTa pa3JIHqeHIDI <>min, KOHTpacTa o6oeKTa c <PoHOM K, a TaK)J(e K03cp<PHll.HeHTa 

oTpa)l(eHIDI k0 mp ) onpe.u.emIJOT pa3p.H,n: H no,n:pa3p.H,n: 3pHTeJIJ>HOM pa6oTbI, a TaJOKe 
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-- ~ r · ·"-• t'; ... m 1 •v 1v1.t'inY11v1a.i1b.tty10 ocBel..lleHHOCTb pa6oqHX noaepXHOCTeH: E H )].JUI 

o6I..llero ocBel..lleH.Iu (Ta6n. 1.2). 

Ta6mu~a 1.2 

HopMI>I npoeKTHpoaaHHH HCK)'CCTBeHHoro ocBel..lleHHH [24] 

HaH.MeHbm llli OcaemeHHOCTb £., nK 

DeapaKTep11cn pa3Mep Pa3pH.!l Tio.npa3pll.!l KotrrpaCT 
XapaKTepHcni 

!<a 3p11TeJlbHOi o6'beKTa 3pHTeJlbHOH 3p11TeJJbHO~ o6'beKTa c 
Ka <t>otta 

KOM6mnrpo1 

pa60Tbl pa3JJH'leHH.ll, pa60Tb1 pa60Tbl $OHOM aHHoe 

MM OCBCIUeHKe 

a MaJibIB TeMHblli 5000 

6 MaJibIB cpe;mHi:i 4000 
cpe;mHii TeMHbIB 

HaHa1>1cme 
MeHee 

B MaJibrH CBeTJlbIB 
i1 0,15 I cpeJJ.HHH cpeJJ.HHli 2500 
TOl!HOCTH 6onb1IIOH TeMHbIB 

r cpe)l.HHH CBeTJlhIH 

6oJiblJJOR CBeTJlbIB 1500 
60JlbllIOH cpeJ].HHH 

a MaJlbll TeMHblH 4000 
6 MaJibIB cpe)l.HHH 3000 

cpeJJ.HHH TeMHbIB 

QqeHb B MaJibIH CBeTJlbrH 

BbICOKOH 0,15 ... 0,3 II cpe)J.HHH cpeJJ.HHH 2000 
TOqHOCTH 60JlhlIIOH TeMHbIB 

r cpeJJ.HITTi CBeTJTbrH 

60JlbllIOH CBeTJibIB 1000 
6oJlbIIIOH cpemrnii 

a MaJibrn TeMHbIB 2000 
6 MaJlbll cpeJJ.HHH 1000 

cpeJJ.HHH TeMHbrH 

B MaJlbrH CBeTJlbIB 
BbICOKOH 0,3 ... 0,5 III cpe;mHii cpeJJ.HHH 750 
TOqHOCTH 60JlbIIIOH TeMHbIB 

r cpe)J.HHH CBeTJlbIB 

6oJI.bllIOH CBeTJlbIB 400 
60JiblIIOH cpe;mHii 

Orrpe)J.eJUIIOT paccTOHHMe a, M, Me)l()J.y u;ettrpaMH caeTHnhHHKOB: 

a= (0,75 ... 1,5) · He, 
r)J,e He- BhICOTa IIO)J.Beca cBenrnoHHKOB tta)J. pa6o'tfeJ:i rroaepxHOCThIO, M. 

~cnoNe CBeTHnhHHKOB c moMHHecu;eHTHhIMl1 naMnaMH 

N =_§_ 
c aM' 

6 

o6mee 
OCBeIUeHMe 

1500 
1250 

750 

400 

1250 
750 

500 

300 

500 
300 

300 

200 



r.n:e M - paccTOHHHe Me)l(.ny naparrnenbHbIMH p.H,naMM cseTHJibHHKOB, M. B 
cooTBeTCTBMM c npaKTWieCKHMH peKoMeH,n:aI.JJUIMH np11H11MalOT M ~ 0,6 H 

OnTMMaJihHoe paccTOHHHe M= 2 ... 3M. 

Bb1c0Ty rro,n:Beca cBeTHJJhHHKOB HaXOMT rro cpopMYne 

He = H - (Hp + Hn), 
r .n:e Hp - BbICOTa pacrrono)l(eHM.H pa6oqei:f nosepxHOCTM OT ypoBIDI rrona, M; Hn -
paccTOHRI1e OT IIOTOJlKa IIOMemeHIDI )l.O 1(eHTpa CBeTHJlbHHKa, M. 

Ilp11MeJUUI MeTo.n. cseTosoro noToKa, B paclfeTax o6mero ocsemeHIDI 

ropH30HTaJibHOH pa6oqew rroaepXHOCTH HaxO,Ll;SIT semflfHHY CBeTOBoro IIOTOKa </JJl.pac• 

O,n:HOrO CBeTMJibHMKa: 

(f> = EHSkmm k, 
.•poc• N ' 

cT/ 

r.n:e EH - HOpM11posaHHa.H ocaemeHHOCTb, nK; kmin - K03cpcpHUHeHT MHHMMaJibHOH 

OCBemeHHOCTH, Bbl~MCJlHlOT KaK OTHOilleHMekmin =Ec/Emin (.ZI.IIH JllOMHHecueHTHbIX 

naMrr k min = 1, 1) ; 3,ZI,eCb Ecp, Em in - COOTBeTCTBeHHO cpe.n.Hee H MHHMMaJJbHOe 

3Hat.i:eHM.H OCBeIUeHHOCTM, JIK; k3 - K03cpcp11u11eHT 3anaca, 3aBHCHT OT 3aflI>IJieHHOCTH 

npOH3BO,L(CTBeHHbJX IIOMeru.eHHM ( AAA IIOMemeHHH c OTHOCHTeJihHO 6oJibllIHM 

BbI,ZI,eneHHeM IlbIJUI k3 = 2, co cpe,ZI,HHM - k3 = 1,8, c Ma.JlblM - k3 = 1,5 [5, 8]); T/ -

K03cpcpHI.U·IeHT HCIIOJib30BaHlUJ CBeTOBOro IIOTOKa, orrpe,ZI,eJIHlOT B 3aBHCHMOCTH OT 

IIOKa3aTeJIH (HH,neKca) i IIOMeIUeHM.H: 

. s 
1=----

[Hc(A + B)]' 

r.n.e A, B - cooTBeTCTBeHHO .n.mma 11 I1ll1pirna rroMemeHH.H, M;Hc- BI>ICOTa no.n.aeca 

CBeTHJibHHKa Ha,ZI, pa6oqeif IIOBepXHOCTblO, M; s - IIJIOI..Ua,ZI,b ITOMeI..UeHM.H, M
2
. 

3HaqeHH.H K03cpcpHUHeHTa MCITOJib30BaHM.H CBeTOBOro ITOTOKa rrpMBe,neHbI B 

Ta6n. 1.3. 

CaeTosoil noTOK Bb16paHHOH naMnhI .nomKeH cooTBeTCTBOBaTo ycnosmo: 

<PJ1.pac11 = (0,9 · · .1,2) </JJ1.ma6J1 , 

Ta6mr:ua 1.3 

3HaqeHM.H K03cpcpH1(HeHTa HCI10Jlb30BaHH.H CBeTOBOfO IIOTOKa 

IloKaJarenb 1 2 3 4 5 
(llHD.eKc)i 

Ko3cpqnw11eHT 11 0,28 ... 0,46 0,34 ... 0,57 0,37 ... 0,62 0,39 ... 0,65 0,40 ... 0,66 

r,ne <!>"· ma6ll - CBeTOBOH flOTOK, BbI6paHHblH IlO Ta6JIHUe 1.4. 
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Ta6mu.i;a 1.4 

CseTOBhie H :rneKTpWieCKHe napaMeTphI JIJOMHHecu;eHTHhIX naMn ( 13] 

Tiffi 
Cserosoi:f CseTosa.!I 

Tim 
Cserosoi:f CseTOBM 0T.na•1a, 

flOTOK, JIM OT,lla•ta, nMIBT noTOK, JIM JJM/BT 

JI,zm 20 820 41,0 mm 40 2100 52,5 
JI,[{ 20 920 46,0 11,L{ 40 2340 58,5 
.Tffi 20 1180 59,0 JIB 40 3120 78,0 

JI,DJ~ 40 1450 48,2 JI,Z:m 80 3740 46,8 

JI,[{ 30 1640 54,5 JI,[{ 80 4070 50,8 
JIB 30 2100 70,0 JIB 80 5220 65,3 

MollUiOCTh P, KBT, nO'rpe6m1eMrui cHcTeMoif o6ru;ero ocsern;eHm1, onpe,u.emnoT 

no cpopMyne 

P = p·Nc·n, 
r,u.e p - MOiu;HOCTb naMIIhI, BT; n - ~u1cno naMrr B KOHCTpYKU:HH CBeTMJihHHKa (,u.JUI 

JllOMMHecu;eHTHhIX JiaMII n= 2 HJIM n = 4). 

1.2. Onpe)l.eJieuue B03)l.yxoo6Meua B npoH3BO)J.CT BeHHhlX n oMea_.euusu 

Ta61rnu;a 1.5 
Hcxo,AHbi e .AaHHbie 

Bapmurr CTpeo6na.naJOIUee epei:ume 
G6.6' Mf/ I.{ Il,[(K, Mf/M

3 P,.o-,Kih dy0, r!Kr np sew,ecTBo 
I BeH3HH TonJIHBHhlli 30000 100 3,2 13,6 2 
2 0Kcw.u yrnepo,n;a 6000 20 4,5 12,3 3 
3 f1hUih 2000 6 2,7 13,4 4 

IlopH)l.OK BblilOJIHeHHH 33)l.3HHH 

I. BhmonHHTh pacl.feT so3,u.yxoo6Metta n o y,u.aneHmo H36bITKa spe,u.HhIX 

semecTB a so3,nyxe pa6oqeif 30HhI. 

2.0rrpe.n;enHTh pacxo,u. rrpHTOl!Horo so3,nyxa, Heo6xo,u.HMoro .n;mi: y,u.aneHIDI 

1136hITOlIHOH TeIIJIOTbl 113 npOH3BO,lI.CTBeHHOfO IlOMem.eHIDI. 
3. IIpusecTH pacl.feT TennOBbl,lJ.eneHIDI OT conHeLIHOH pa,u.Hau;1111 ,u.nH 

OCTeKJieHHbIX rrosepXHOCTeH:. 

4. Paccq1naTh KOJIHl.feCTBO Tenna, BhI.n;emi:eMoro 3JieKTpO,lJ.BHraTemi:MH, 

ycTaHOBJieHHbIMH B noMeru;eHHM. 

5. TipoH3BeCTH pacqeT Tenna, IlOCTyrra10mero OT HCTOLIHHKOB o6ru:ero 

11ceyccTBeHHoro ocseru;eHIDI. 
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6. Onpe.n:enHTb KOnWieCTBO Tenrra, Bo1.n:em1eMoro o6crry>KHBalOII(HM 

nepcoHaJIOM npH BbITIOnHeHHH pa6oT cpe.n:Heif TSDKeCTH. 

7. Onpe.neJIMTb pacxo.n npMTOqHoro B03.[(yxa, tteo6xo.nHMoro .[(JUI y.narremu1 

BnarH H3 pa6oqeJ:i 30HbI. 

8. BI>mOJTHHTh pacqeT KpaTHOCTH B03.[()'X006MeHa H conocTaBHTb ee c 

peKOMeH.n:yeMblMH 3HatJeHIDIMH. 

9. BbmonHHTb OTlfeT o npo.nenaHHOM pa6oTe. 

Heo6xo,1::iy1MbIM B03.n:yxoo6MeH onpe.n:emnoT H3 ycnoBHM rrpoHJBO.[(CTBa H 

HaJIHtIIDI H36bIT01fHbIX Bpe,n:HbIX BemecTB, .SIBHOM TeIIJIOTbl H anarH B B03.nyxe 

pa6oqeif 30HhI [8]. 
BoJ.n:yxoo6MeH WB.6 , M

31ll, no y.n:arreHHIO 1n6bITKa ape,n:HhIX aem.ecTB 

orrpe.nerunoT no cpopMYne: 

w •.•. = G •.• 
q yll -qnp 

r.n:eG6.6 - KOJIWieCTBO Bb.I,D.eJI.SieMbIX Bpe,n:HbIX BemecTB, Mr/q; qyQ - KOHI(eHTpal(IDI 

ape,n:HbJX BemecTB B y.n:aJUieMOM BOJ.n:yxe, Mr/M3; qnp - KOHU.eHTpal(IDJ Bpe,n:HhIX 

BeIUeCTB B npHTOlJHOM B03.[()'Xe, Mr/M3. 

KoHu.eHTpaUID1qy0 Bpe,n:HhIX aemecTB B y.n:aJUieMoM BoJ.n:yxe He .[(OJDKHa 

rrpeBbTlliaTb npeOe.JlbHO Oonycmwwy10, T.e.qy0 ~ I1,[(K (a paclfeTaX npHHHMalOT qy0 = 

Il)U{), a KOHl(eHTpaIJ;IDJ q np Bpe,n:H.blX BeW:eCTB B IIpHT01fHOM B03,n:yxe B pactJeTaX 

rrpHHHMaeTC.SI qnp = 0,3 11,[(K). 
Pacxo.n: rrpHTOt.JHoro B03)J,yxa Wm, M3 /11, Heo6xo,lI,HMbIH .D:JI.SI y.n:arreHH.SI 

H36bITOqHOM TenrrOTbI: 

r.neWm - pacxo.n: np1noqHoro Bo3.n:yxa ,ll,JUI y.n:arreHIDI .SIBHoH: TemIOTbI, M3/q; c -
y.nerrbHa.SI TerrnoeMKOCTb B03,ll,yxa npH IIOCTO.SIHHOM ,n;aBneHHH, paBHa.SI 1,0 
KLVi</Kr* • C; p np - IIJIOTHOCTb npHTOqHoro B03.n:yxa, Kr/M3; ty0 - TeMrrepaTypa 

y.n:arr.SieMoro B03,ll,yxa (BbI6HpalOT B COOTBeTCTBHH c Ta6n. 1.6 c Yl.J.eTOM KaTeropHH 

BhITIOJIH.SieMhIX pa6oT cpe.n:Heii T.SI')KecTH ,n;n.SI Tennoro nepHo.n:a ro.n:a, • C); tnp -

TeMrreparypa rrpHTOqHoro BOJ,ll,yxa (rrpHHHMalOT Ha 3 ... 7 °C HH')Ke TeMrreparypbI 
y.n:aJUieMoro BoJ.n:yxa, • C). 
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Ta6nHua 1.6 

Orrn:1MaJibH01e HOpMoI rrapaMeTpOB MHKpOKJIHMaTa npoH3BO,II.CTBeHHbIX noMeUJ,eHHii 

Ce30H ro.na Ka-reropHJ1 pa6oT Tel>mepaTYPa, °C 0THOCHren bHall CKopocTb .llBH)l{CHJH1 

Bnrot<HOCTb, % aoJ,uyxa, Mic, He 

6onee 
XorrOJJ.Hhlli H. llerKrul 1 20 ... 23 60 ... 40 
nepexo,nH:brn Cp. nrn<eCTH I la 18 ... 20 60 .. .40 

Cp. nJ)l(eCTH 116 17 ... 19 60 ... 40 
T .sJ)I( en rui: 16 ... 18 60 .. .40 

TenJT:brn llerKrui: la 22 ... 25 60 .. .40 
Cp. T.sJ)l(eCTH 11 a 21. .. 23 60 .. .40 
Cp. T.sJ)l(eCTH 116 20 ... 22 60 .. .40 
TJI)l(enrui: 111 18 ... 21 60 .. .40 

IlJIOTHOCTb p np' KI' I M 3
' rrp1noqHoro B03,a:yxa HaX0)1,51T pacqeTHhIM rryTeM: 

353 
P·o = 

I 273+tio 

0,2 
0,2 
0,3 
0,3 
0,2 
0,3 
0,4 
0,5 

J!l36i:.1ToqHru1 TennoTa Q U36 onpe,II.eIDieTc.sr c yqeTOM TennaQocm OT conHet.IHoii 

pa,II.HaUHH, nocTyrrarom.eii qepe3 ocTeKJieHHbie noaepXHOCTH ( OKOHHoie npoeM01); 

TerrnaQ3.<)e, ai:.1.n.em1eMoro 3JieKTp0)1,BHraTemIMH ycTaHoaoK; Te11J1aQoc6, si:.1.n.em1eMoro 

HCToqHHKaMH HCKYCCTBeHHOfO ocsem.emrn H pa60TaJOUJ,HM nepCOHaJIOM Qp: 
Q U36 = Q ocm + Q 3.06 + Q oce + Q p. 

TenJIOBbI,II.enemu1 Q ocm, BT, OT conHeqHOH pa.n.Ha1u-rn ,II.J151 ocTeKJieHHbIX 

rroaepxHocTeii: 

Q ocm = a Snqc. pKocm. 

r.n.e a - cBeTOBOM K03cpqrnu11eHT; Sn - rrnom.a.n.b nona rrpoH3BO,II.CTBeHHoro 
2 ~ B I 2 IlOMern;eHIDI, M ; q c, p - TeilJIOBbI,II.eneHIDI OT COJIHel.£HOH pa.n.1rnu1,rn, T M ; Kocm -

K03cpcp~HeHT, YlJHTbIBaIOUJ,lfH COJ1HUe3aUJ,HTHbie CBOHCTBa OCTeKJieHIDI. 

CseTOBOH K03cp<}?HulfeHT a , npe)1,cTaBmllOI..UHH OTHollleHHe cyMMapHOH 

IlJlOUJ,a)l,H OKOHHbIX npoeMOB K nnom.a.n.11 nona IlOMeUJ,eHIDI, peKOMeH.n.yeTC51 

npHHHMaTb B rrpe,II.eJiaX OT 0,08 )1,0 0,20. Ilo )1,aHHhIM (29] KOJIWieCTBO BbI)1,eJI.sleMOf0 

Terrna OT COJIHeqHOH pa.n.Ha~HH npH OKHax c )1,BOHHbIM OCTeKJieHJfeM c 

MeTaJIJIH1IeCKHMH rreperrneTaMH (B cnyqae OpHeHTaui-rn Ha BOCTOK npH 

reorpacpw-1eCKOH lllHpoTe 55 °) q c. P - 70 ... 210 BTI M
2
. Ko3<}?cpHI.(HeHT, 

xapaKTepH3YIOUJ.HH COJIHIJ;e3aI..UHTHbie CBOHCTBa OCTeKJieHIDI, Bo161:1pa10T B )1,Ha11a30He 

Kocm = 0,25 ... 1,15. 
Kom1qecTao TennaQ3.06, BT, BbI,II.eIDieMoro :meKTpo.n.sHraTeJI.s1MH, orrpe,II.eJI.slIOT 

no cnpaB01lHbIM )1,aHHbl M [25] B COOTBeTCTBHH c Bbipa)l(eHHeM: 

Q 3.06 = J(f p 3.08 77 1T/21J 31] 4, 

r,II.e P3 .08 - ycTaHOBOlJHa.H MOUJ.HOCTb 3JieKTpO,II.BHraTeneH:, KBT; 77 1 - K03cpcp11uHeHT 

HCI10Jlb30BaHH.sl ycTaHOBOlffiOH MOUJ,HOCTH ( 1J I = 0, 7 ... 0,9); 1J 2 - K03cpcpRU:HeHT 

3arpy3KH ycTaHOBOK, rrpe,II.CTaBJI51IOII(HH OTHOllleHHe cpe.n.HeH: 110Tpe6n5leMOH 
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MOI.I(HOCTJ1 K MaKCMManbHO Heo6XO)l.HMOM (772 = 0,5 . .. 0,8); 773 - K03cpcpHI . .(HeHT 

0)].HOBpeMeHHOCTH pa6oTbI 3JieKTp0)].BHraTeneii ycTaHOBOK (,,, 3 = 0,5 ... 1,0); 17 4 -

K03cpqnn~HeHT, xapaKTep1nyromHii ,u.omo MexaHHtlecKoii 3Hepnn1, npespaTHBrneiicsi: 

B Terrno (rt 4 = 0,5 ... 0,6). 
PacqeT TerrnaQoc6 , BT, OT HCToqHHKOB HCK)'CCTBeHHoro ocsemeHIDI se.n;yT no 

cpopMyne: 

Qoc6= Knm P, 
r,u.e Knm - K03cpcpm..(MeHT TeIIJIOBbIX IIOTepb (Knm = 0,55 B CJI)'lJae JIJOMMHecu;eHTHbIX 

naMrr; Knm = 0,9 - B cnyqae naMTI HaKamrnaHIDI); P - MOIIJ.HOCTb cwcTeMbI o6mero 

ocsemeHIDI, KBT. 

Kon~eCTBO TerrnaQp, BT, Bh1,nem1eMoro o6cny)KHBaIOIIJ.l1M rrepcoHanoM: 

Qp =npCJp ' 
r.n.e np - KOJIMqecTBO pa6oTaIOIUHX B npOH3BO)J.CTBeHHOM IIOMemeHHH; qp - TennoTa, 

Bhl)l.em1eMa.SI O)].HHM qenoseKoM, BT (Ta6n. 1.7). 

Ta6Jrnu;a 1. 7 

KonwqecTBO Terrna, BDI)l.eJIHeMoro O)l.HMM qenoseKoM 

BbmOJIHJ1eMCU1 pa6oTa Tenno, BT 
nonHoe llBHOe 

DPH 10 °C Dpff 35 °C npH 10 °C npH 35 °C 

B COCTOSIHHH IlOKO.SI 160 93 140 12 
<I>H3HlieCKM pa6orn: 

- nerKaJI 180 145 150 5 
- cpe)lHeH T.SJ)Kecnr 215 195 165 5 
- TIDKeJJa51 290 290 195 10 

Pacxo.n.W6 , M
3 
/TI, rrp1IT01-rnoro so3.n;yxa, Heo6xo.n.11Moro )].AA y)l.aneHMsi: snan1, 

B.bI)l.enHBilleHCSI B IIOMeI.IJ;eHMH [29]: 

W = G11n. 
6 Pnp(dyO - dnp )' 

r)l.eG6.n - Macca BO)l.HH.bIX napoB, B.bI)l.eJUIJOIIJ.HXCSI B noMeIIJ.eHHH, r /-q (HaXO)J..HT KaK 

npOl13Be)].eHHe KOJIWieCTBa BJiarw, B.bI)l.eJUleMOH c IIOBepXHOCTH KO)KH H H3 nerKHX 

qenoseKa (Ta6n. 1.8), Ha KOJIHqecTBO pa6oq11x B rrpm13BO)J.CTBeHHOM IlOMeI.IJ;eHHH); 

dyo ' dnp - co,u.ep)KaHHe BnarH B y,u.ansi:eMOM H npHToqHoM B03)l.yxe COOTBeTCTBeHHO, 

r /Kr. 
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XapaI<TepHCTlfKa 

BhlflOJIHlleMOH 

pa60Th1 

ITOKOH 

Jiernasi: 
Cp. nnKecrn: 
T Sl)l(errasi: 
Qqem, T$l)l(enasi: 

Komr11ecTBO BnarH, BDI)J.eJU1eMoe c noBepxHOCTH KO)J(H 

11 113 ner1<11x l.f.enoBeKa, r /MHH 

YiHTeHCRBHOCTh TeMTieparypa BOJ.nyxa, °C 
Tpy.na, BT 

16 18 28 35 

100 0,6 0,74 1,69 3,25 
200 1,8 2,4 3,0 5,2 
350 2,6 3,0 5,0 7,0 
490 4,9 6,7 8,9 11 ,4 
695 6,4 10,4 11 ,0 16,0 

Ta6nm.~a 1.8 

45 

6,2 
8,8 

11 ,3 
18,6 
21 ,0 

,l(ml onpe)J.eneHIDI noTpe6Horo B03.IJ.yxoo6MeHa 11 ero KpaTHOCTH tteo6xo.IJ.HMO 

cpaBHHTb Ben11qHHbl W6.6,Wm 11 W6 , BbI6paTb Ha1160JiblllYJO 113 HHX 11 IlO)J.CTaBMTb B 

cpopMyny: 

w K=-. 
Ve 

r,ne K - KpaTHOCTb B03JJ;yxoo6MeHa, 11·
1;W - tteo6xoJJ;HMhIH so3,nyx.006MeH, M

3 I q; Ve -
CB060)J.HbIH o6oeM n oMemeHMH, paBHbrH 80% IlOJIHOro o6oeMa (no ra6apHTHhIM 

pa3MepaM) noMememrn, M
3

• 

PeKoMeHJJ;yeMbie 3Haqemu1 KpaTHOCTH K B03)J.yxoo6Metta )J.JUI HeKoTopbIX 

BM.LI.OB TeXHOnonr11eCKHX rrpou.eccoB H rrpOH3BO)J.CTB [29]: Y1laCTOK OKpaCKH 11 cyrnKH 

- 17; ~acToK cBapKH - 26; yt-i:aCTOK peMOHTa 3rreKTpoo6opyJJ;oBaHIDI - 15; KY3HeqHoe 

OT)J.eneHHe - 20. 

1.3. PacqeT MexauuqecKoif o6~eo6Meuuou senTHJIHUHH 

Ta6mu~a 1.9 
Hcxoi.nhre .r.aunbre 

BapHaHT KomrYecTBo MeCTHhIX 

/, M Vcp• Mic COilPOTHBJieHHA If,, [la 
KOJieHO a = 90° )l(aJI1030-BhIXO,ll 

1 16,5 8,3 2 2 370 
2 12,8 10,1 1 1 230 
3 21,4 7,5 3 3 200 

flopHAOK BhlDOJIHCHHH 33)J.3HHH 

1. Onpei.eIDITh rrpoH3BOJJ;HTeJihHOCTh BeHTHJUITOpa. 

2. BhlIIOJIHHTh pacl.f.eT noTeph ttarropa Ha npHMhIX Y1laCTKax B03JJ;yxosoJJ;OB. 

3. Paccl.f.HTaTb MeCTHbie IIOTepH Harropa B 113fH6ax (KOJieHax) H )J(aJIJ03M. 

12 



4. Onpe,ueJIHTb n0Tep11 Hanopa Ha yqacTKe. 

5. BbI1IHCnHTb cyMMapRbie rroTep:H Hanopa ( c yqeToM noTepb Hanopa Ha 

nHHHH) 11 rrpHpaBHHTb Harropy BeHTHnSITOpa. 
6. B cooTseTCTBHH c HOMorpaMMOH ,uIDI nonyqeHHbIX 3HatJeHMH 

npOH3BO,llHTenbHOCTH H Hanopa BeHTHnHTOpa BbI6paTb ero HOMep. 

7. Orrpe,uemnh 6e3pa3MepHoe q11cJio, K03cpqrnu.11eHT none3Horo ,ueiicTBHSI 

seHTHmnopa. 

8. Paccq11TaTb q11cno o6opoTOB seHTHJIHTOpa. 

9. BhlnOnHl1Tb pacqeT MOIUHOCTH 3neKTpO,llBHfaTem1 Ha npHBO,ll BeHTHJUITOpa. 
10. Y6e,uHThCH s BbirrontteHHH ycnosHSI CHJ.f)f(eHHSI III)'Ma npH pa6oTe 

BeHTlillHTOpa. 

11. BhIIlOJIHHTh oTqeT o npo,uenaHHOH pa6oTe. 

MeTo.QH'lfecKne yKaJaHHH 

TipH pacY:eTe napaMeTpOB seHTHJI.sru;m-1 BbI1IepcnrnaIOT cxeMy BeHTHIDII..J;HOHHOH 

ceTH B COOTBeTCTBHH c pa3MemeHHeM npOH3BO,llCTBeHHhlX IIOMememdi c 

o6o3HaqeHHeM MeCTHhIX corrpoTHBneHHH (rrosopoTos, nepexo,uos, )f(aJII03H 11 ,up.). 

CeTb pa36Hsa10T Ha yqacTKH, orrpe,uenHIOT .n:mrny, ,uHaMeTp Tpy6 

B03,llyxOBO,llOB Ha yqacTKax. 

Orrpe,ueJIHIOT rrpO:H3BO,llH:TeJihHOCTb w6 seHTHJUITOpa: 

W6 = k3 W 
B pacqeTax nonh3yIOTCH K03<l>QJHI.J,HeHTOM 3anaca k3, KOTOphlH H3MefUleTCH B 

npe,uenax OT 1,2 )J,0 1,8; ITOTpe6HbIB B03,llyX006MeH w rrpHHHMaIOT paBHbIM 

HaH60nbllleMy 3HaqeHmo B03,llyX006MeHa, HaH)J,eHHOMY ,llnH y,uaneHHSI H36bITKOB 

Bpe,uHhIX aemecTB, Terrna H snar11. 

Paccq11ThIBaIOT n0Tep11 Hanopa Hn, Ila, Ha rrpHMhIX yqacTKax Tpy6 

B03,llyXOBO,llOB no cpopMYIIe: 

)./pnpv;P 
H=---

" 2d 

Ko3cpcp11u;HeHT A., yqHThIBaIOJ.IUiH conpoTHBneHMe cTanhHOH rna,uKoH: Tpy6hl, 

paaeH 0,02; npHIDITbTH: BttyTpeHHHM ,llHaMeTp Tpy6hJ d = 0,30 M; Vcp - cpe,UIUUI 

CKOpOCTb B03.n:yxa Ha yqacTKe ceTH, Mi c. 

Pacct.IHThIBaIOT MeCTHble rroTepH Hanopa H ... ,, Tia, B nepexo,uax, H3rH6ax, 

)f(aJII0311 H ,up.: 

H.w = 0,5 AM PnpVc/· 

Ko3cpcpHu;11eHT AM MeCTHhIX noTepb Hanopa .UmI KoneHa c yrnoM 113r116a a = 

90° ~ = 1,1; ,llJI.SI MeCTHOro conponrnneHMH 11 )f(aJII0311-BhIXO,ll11 - "1.1= 3,0 [15]. 
Orrpe,uen.a10T noTepH Hanopa H y 11 Ha yqacTKe: 

H y11 =Hn +HM. 
Onpe.n:enHIOT Hanop BeHTHJI.SITopa H 6 , Ila, 

H6 = H11 + Hy"· 
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Urrpe,u.en11s Harrop seHTMJUITopa H8 , Bb1611pa10T HOMep M seHTMmlTopa, rrpH: 
3TOM o6ecrrelJJ1BaIOT Heo6xo,n.HM)'IO rrpo113so,n.HTenbHOCTb W8 • 

Onpe,u.eJU110T 6e3pa3MepHoe q11cno A, K03cpcpm.~11eHT rrone3Horo ,u.eikTBH51 
BeHTHllilTOpa 1'/e1 
c-rpenKaMH. Ilp11 
K03cpcp.H.UHeHTa 1'/e. 

nop51,U.OK onpe,u.eneHH51 napaMe'I'pOB rroKa3aH Ha 
3TOM He06XO,ll.HMO o6ecrrelfHTb MaKCHManbHOe 

q11cno o6opoTOB BeHTHllilTopa n6 onpe,u.eJU110T no cpopMyne: 
A 

n, =-. 
N!~ 

pHCYHKe 
3HatieHHe 

PacqeT MOIUHOCTH P 06, KBT, 3ne1<Tpo.n;s11raTen51 ,u.n51 np11so,u.a seHTHllilTopa 
BbIIlOflH51lOT ITO cpopM)'ne: 

Po6 = H6w. 
3,6·106

1]6 1Jn 

Ko3cpcplli..{HeHT 1'/n rrone3Horo ,u.eikTBH51rrepe,u.aq]f1'/n= 0,90 .. 0,95. 
Heo6xo,u.HMO y6e,n.HTbC51 B BbmonHeHHM ycnoBH51 CHH:)l(eHM51 I.I..IYMa rrp11 pa6oTe 

BeHTHllilTOpa, KOTOpoe HMeeT BH,U.: nDpfZe<1800. 

4.&r--~r1r--r-::-z:;;.+:====~~ 

1200 r----i~-F=--tt:::::;i~~f-'~r11 

0 
4 8 O; .w/c 

1000 

3000 .NS3 

.N;4 
7000 ~41. - :z 

l'l'RS 

Hooo A"!Sf 

~ • ..th 
X!6 

P11c. 1.1. HoMorpaMMa ,u.n51 Bb16opa u:eH'I'po6e)l(HOro seHTHllilTopa 
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1.4. Onpe.ueneHue napaMeTpOB npouJBO.llCTBeHHoro 
myMa H Tpe6yeMOH 3BYKOH30JIHQHH 

Ta6mnia 1.15 
Hcxo.unhle ,naHnb1e 

BapRa 
PaJMepbI n0Mewe1rn.11, M L,1t0 , 

J1HHeITT!b1e pa3Mepb1 PaAH)'C~pacnono>KeHrui 

HT HCTO"IHHKa wyMa, M pac<teTHbIX TO<teK, M 

A B H n6A /max a b 'i ri r3 

1 6 6 3,8 80 1,0 0,8 0,6 2,2 3,2 5,4 
2 15 12 4,5 99 2, 1 1,3 1,0 4,4 6,5 13,5 
3 18 15 4,7 91 2,6 1,5 1,2 5,4 8,0 16,8 

IIopst.llOK Bhmon HenuH Ja.uanuH 

1. Onpe.n;en11Tb OKTaBHbIH ypoBeHE> 3BYKOBoro .n;asneHHSI B 30He np.srMoro 

3BYKa. 
2. BoIIIOJIHHTb pact.JeT OKTaBHoro ypoBHH 3ByKosoro .n;asJieHIDI B 30He np.srMoro 

H OTpa)KeHHOro 3BYKa. 

3. Onpe.n;eJIHTb oKTaBHbJM ypoaettb 3BYKOBoro .n;aBJieHIDI B 30He oTpa)KeHHoro 

3ByKa. 

4. HaHTH TIOCTOHHH)'IO noMemeHIDI B OKTaBHbIX nonocax qacTOT H 

IIOCTOHHHYJO IIOMeIUeHIDI Ha cpe.n;ttereoMeTpHqecKOH qacTOTe, paBHOH 1000 r l.l. 

5. Orrpe.n;enHTb Tpe6yeMoe CHH)Kett11e ypoBHH ll.Iy~rn. 

6. PaccqHTaTb Tpe6yeMYIO 3BYKOH30JIHpymuzyio cnoco6ttocTb 3aIUHTHoro 

KO)Kyxa. 

7. BornonHI1Tb oTqeT o rrpo.n;enaHHOH pa6oTe. 

MeTo,nuqecKue yKaJaHuH 

0KTaBHbie ypoBHH 3BYKOBOfO .n;aBJieHHH B paclfeTHblX ToqKax 

rrpOH3BO.D;CTBeHHOrO ITOMeIUeHIDI paccqHTbIBaIOT no CJie)J,YIOmHM cpopMYJiaM: 

a) B 30He rrpHMOro 3ByKa 
A.6 

L1 = LeM + lOlg-, s 
r.ne L11cm - ypoBeHb 3BYKOBoro .n;aaneHIDI, C03.D;aBaeMoro HCToqHHKOM l.I.I)'Ma, .n;EA; A. -
K03cpcpHl.lHeHT, YlfHTbIBaIOIUHR BJJIDIHHe 6nIDKHero arycnr~ecKoro ITOJUI, 

rrpHHHMaeTCH no Ta6JIHl.le 1.16; (/J - cpaKTOp HarrpaBneHHOCTH HCTOqHHKa ll.IYMa, 
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onpe.n:emnoT OilbITHDIM rryTeM (.n:IDI HCTQqHHKa rnyMa c paBHOMepHbIM H3JIYl.feHHeM 
3ByKa npHH11Ma10T <!>= 1 ); S - nnow.a.n:h soo6pa>KaeMOH nosepxHOCTH rrpasHnhHOH 
reoMe-rp11qecKoH cpopMbI, 0Kpy>Ka10w.eii HCToqHHK 11 npoxo.n:snl(eH qepe3 paclfeTHYIO 

TQqKy (.n:IDI HCTOlfHHKa rnyMa, y KOTOpbIX r/ lrmx > 2' npH pacnono>KeHHH HCTOY:HHKa 

rnyMa B .n:ayrpaHHOM yrny, o6pa30BaHHOM orpa>KJJ:aIOI.UHMH KOHCTp)'K~IDIMH, 

cne,izyeT rrpHHHMaThSi = 7!r/ ); 

Ta6mu~a 1.16 

Ko3cpcpm.~11eHT A., yq11Tb1Ba10mHH. snHHHHe 6nH>KHero aKycTHqecKoro noIDI [25] 

r;llmax 0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 
4,0 3,4 2,0 1,3 1,0 1,0 1,0 1,0 

6) B 30He np.SJMoro H o-rpa>KeHHoro 3BYKa 

L _ L ( A.6 4cpJ 
2 - ucm+ IOlg S+B , 

r.n:e rp - K03<t><t>11~11eHT, YlfHTbIBalOl..W'IH HapymeHHe .n:11<t><i>Y3HOCTH 3ByKOBOro noilll B 
IIOMew.eHHH, npHHHMaIOT no Ta6n~e 1.17; 

3HaqeHIDI K03cpcp~HeHTa cp, yqHTbIBaIOI.Uero HapyrneHHe 
.n:11<t><PY3HOCTH 3BYKOBoro nonSI B IlOMelll,eHI·iH [25] 

0,1 0,2 
0,92 0,83 

B) B 30He OTpa>KeHHoro 3BYKa 

L3 = Lucm + IO lg cp +6. 
B 

0,4 0,6 0,8 
0,70 0,63 0,56 

Ta61rn:~a 1.17 

1,0 
0,50 

IlocTOSIHHYJO B noMemeHIDI s OKTaBHhIX nonocax qacTOT onpe.n:ensr10T no 

cpopMyne: 
B =µ B1000, 

r.n.e µ - l.laCTOTHbIH MHO>KHTenh, 3HalfeHHH rrpHse.n:eHhl B Ta6JI. l .18;B 1000 -

IIOCTOSIHHM IIOMell(eHHSI Ha cpe.n:HereoMeTJJfllfeCKOH t.J:aCTOTe f ez = 1000 f~, 

.n:orrycKaeTcSI orrpe.n:ellilTh rro cpopMYne: 

B 1000 = V/20, 
3.n.eco V - o6oeM n0Mememu1, M

3
• 
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Ta61rnu;a 1.18 

3HaqeHIDI l.JaCTOTHoro MHO)IU1Tem1 µ [25] 

06'beM noMecueHHll, qaCTOTHhlA MHO)f(liTeJlh µ Ha cpell,HereoMeTPHl-!eCKHX qacTOTax OKTaBHbIX nonoc 8 ru 
V, M

3 63 125 250 500 1000 
<200 0,80 0,75 0,70 0,80 1 
200 ... 1000 0,65 0,62 0,64 0,75 1 
>1000 0,50 0,50 0,55 0,70 1 

Orrpe.n.emnoT Tpe6yeMoe cmu1<eHHe ypoBHR IIIyMa ~Lmp: 

.1Lmp = L - Loom 

2000 4000 8000 
1,4 1,8 2,5 
1,5 2,4 4,2 
1,6 3,0 6,0 

rJJ..eL - OKTaBHbIH ypoBeHb 3BYKOBOrO JJ..aBneHHR, C03,D.aBaeMoro O,D.HHM HCTQqffilKOM, 
BbPIHCJUIIQT .n.m1 pacqeTHbIX TOl.feK 1, 2, 3; Loon - .u.orrycTHMbIH OKTaBHbIH 
ypoBeHb3BYKOBOfO ,[{aBJieHIDI B pacqeTHOH TOtJKe, orrpe.u.erunOT B COOTBeTCTBJUi c 

camnapHblMH HOpMaMH (Ta6JI. 1.19). 
Tpe6yeM~ 3BYKOH30nHp)'lOID.aR crroco6HocTb cTeHOK KO)f(yxa 

e - AL + io1gsiitz, mp. KO:JIC - Ll mp 
Su.o 

r.n.e SKo:JIC - rrnoru.a.n.b rroaepXHOCTH 3aID.HTHoro KO)f(yxa, rrpe,n:cTaBnR!Qmero co6oii 

Ta6mn~a 1.19 

,ll.orrycTHMbie ypoBHH 3BYKOBOro .n.asneHIDI [20] 

YpoBHH 3eyxoeoro AaBnemtll L0t.m e .n.6 aa cpe.1U1ereOMeTpfflleCK11X 
Pa60,1ee MecTo qacToTaX OKTaBHbIX nonoc e ru 

63 125 250 500 1000 2000 4000 8000 
B noMemeHIDIX .z:v1pe1aum, 
pacqe~HKOB, rrporpaMMHCTOB, 
B na6opaTOpHKX 71 61 54 49 45 42 40 38 
B noMemeHIDIX uexosoro 
ynpasneHqecKoro annaparn, B 
KOHTOPCKHX noMemeHJUIX 79 70 63 58 55 52 50 49 
B noMemeHIDIX ,IDICneTqepcKoH: 
cny)f(6hI, Ha ~aCTKax c6opKH, B 
IIOMemeHIDIX MaCTepoB 83 74 68 63 60 57 55 54 

cpopMy rrapannenenHTie.u.a, orrpe.u.eID:1.eTC5I no cpopMyne 

SKO:JIC = J,2Ja·/max +2, 42b(lmax +a), 
3)1.eCb a, b, [max - JIHHeHHbie pa3Mepbl HCTOtIHHKa myMa, M, Sucm - ITJIOil{aL{b 

aoo6pa)f(aeMOM fIOBepXHOCTl1, BIIJJOTH)'IO OKpy)l(aIDm;eH: HCTOtfHl1K Ill)'Ma, 
onpe.n.emnoT no cpopM)'ne 

1l'(a2 +b2 +l!ax) 
s,frj = . 

4 
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1 
2 
3 

l 
2 
3 

BapKaHT 

1.5. OueHKa B03JJ.eHCTBHH 3Jie1rrpoMarnuTHhlX noneu n nJJiy 11euuii 

pa,ll.HOll3CTOTHOro Jl.H30330Ha 

HcxoJJ.Hbie JJ.3HHhie JJ.JIH uanp»~euuocTH 

3ne1rrpu11ec1eoro u MarunTnor o non eii 

,l(HamUOHbl qacTOT,f,Mru 

Ta6mu~a 1.30 

0, 06 ... 3 3 ... 30 30 ... 300 
E,B ·M-

1 H, A . M- 1 r, 'I E,B. M-I r, q E,B. M-1 r, 'l 
30 3,0 8,0 40 5,0 12,5 5,0 
40 3,5 7,0 35 5,5 13,5 4,5 
50 4,0 6,0 30 6,0 14,5 4,0 

Ta6mm.a 1.31 

Hcxo,ll.Hhie _uauubie JJ.JIH nJIOTHOCTH noToKa 3Hepruu 

BapaaHT Herrpepi,mHoe o6nyqeIDte rroeOh!BHCTOe 06J1V'IeHHe 
llll3 BT. M-.l 

' 
r, q /1fl3, BT · M 

-1 r, q 

1,45 1,1 0,65 3,5 
0,95 1,8 1,45 2,9 
0,45 2,5 2,25 2,3 

IlopHJJ.OK BblOOJIHeHHSI 33,ll.3HHSI 

1. Orrpe,n;eJIHT'b 3HepreT11qecKyio ttarpy3K)', co3,n;asaeMyio 3JieKTPwiecKHM H 

MarHHTHbIM ITOJI.SIMH. 
2. BorqHcJIHTh npe,n;eJI'bHO ,n;orrycTHMble 3HaqeHIDI Hanp.SJ)l(eHHOCTH 

3JieKTplflieCKOf0 Ii MarHHTHOfO noneii. 
3. OueHHTh o.n;ttospeMeHttoe B03,n;eiicTBHe 3JieKTPWiecKor o H MarHHTHoro 

rroJieH: Ha opraHH3M qenoseKa. 

4. BomOJIHl1Tb pacqeT 3HepreTH-ciecKoii HarpYJKH Ha opraHH3M t.ienoseKa B 

,n;HanaJoHe qacToT 300 Mfu - 300 ITu (no rrnoTHOCTH rroToKa 3ttepr HH). 
5. Onpe,n;enHTh cyMMapH)'lO 3HepreTlfliecKyro Harpy3K)' OT HenpepornHoro H 

rrpepbIBl1CTOf O o6nyqeHH.SI. 
6. ITonyt.ieHHoe 3Haqem1e CJMMapHoil 3HepreTH-ciecKoH: ttarpy3KH cpaBHHTh c 

HOpMaTHBHbIM. 
7. B omoJIHHTh oTqeT o rrpo,n;enaHHoi1 pa6oTe. 
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MeTo~HqecKue yKa3aHHH 

3MI1 pa.n.11oqacTOT cne.zzyeT ou;eHMBaTb ITOKa.3aTeJUIMH HHTeHCHBHOCTH ITOJUI H 

C03JJ.aBaeMOH HM 3HepreTH"tJeCKOH Harpy3KOH. 

B .n.11ana.J0He -qacToT 60 !Un: 300 .tvrr'u: HHTeHCHBHOCTh 3MI1 

xapaKTep113yeTC.S1. ttarrp.st)f(eHHOCThJO :meKTpHqecKoro E, B · M-
1
, 11 MarHHTHoro H, A 

· M-
1
, nonei1:, 3HepreT11qecKa.S1. Harpy3Ka 3H npe.n.cTaBn.steT co6oii rrpo113se.n.eHHe 

Ksa.n.paTa Hanp.st)f(eHHOCTH ITOIDI Ha speM.SI. ero B03.D.eikTBIDl. 

3HepreTwqecKa.st Harpy3Ka, co3,nasaeMa.S1. 3JieKTPH"tJeCKHM rroneM, pastta 

3HE = E2
· T, 

MarHHTHhIM -

3HH =H2 
T, 

r.n.e r - npOJJ.OJI)f(HTenbHOCTb B03JJ.eHCTBIDI 3MTI, q, 

flpe.n.enhHO .n.onycTHMbie 3HaqeHIDI Ell,a H Hll,a B .n.11ana.30He qacTOT 60 !Un: -
300 Mru: Ha pa60l.JHX MecTax nepcoHana onpe.n.emrJOT HCXO,Z::VI H3 .n.onyCTHMOM 

3HepreTH"tJeCKOH Harpy3KH H speMeHH B03,lJ.eMCTBH.SI no <l>OPMYJiaM 

E -~ H - ~3HH,, . n1i - nl! - , 
T 

r.n.e Erw. H Hnn. npe.n.enbHO .n.onycTHMbie 3Ha"tJeHIUI Hanp.st)f(eHHOCTH 

3neKTpHqecKoro, E, B · M-1
, H MarHHTHoro, H, A · M-l TIOJUI' 3HE H 3HH -

, n;i fill 

npe.n:enbHO .n.on ycTHMble 3Ha"tJeHH.SI 3HepreTH"tJecKoi1: Harpy3KH B TeqeHHe pa6oqero 

JJ.H.SI., (B I M) 
2 

· q H (A I M)2 · q (Ta6n. 1.32). 

Ta6m1u:a 1.32 

TiapaMeTp Tipe.nenbHb1e 3Ha11etrnJ1 B .nHanaJoHax 11acToT, Mfu 
OT 0,06 .D.0 3 CB. 3 .no 30 CB. 30 .D.O 300 

En,a,B I M 500 300 80 

Hn,a.AIM 50 - -

3HEn11 (B I M )2.'l 20000 7000 800 

3H H no ( A IM )2 . q 200 - -

0 ,n:HOBpeMeHHOe B03JJ.eHCTBHe 3JieKrpwqecKoro H MarHHTHOro none:H B 

,[(HaITa.30He qacTOT OT 0,06 )].0 3 Mru: cne.rzyeT cqHTaTh .n.onycTHMbIM rrpH ycJIOBHH 

3H F. + 3H H ~ 1, 
3HE,/Jl 3H11llll 

r.n:e 3HE 11 3HH - 3HepreTWieCKHe Harpy3KH, xapaKTepH3yJOIUHe B03JJ.eHCTBIDI 

3JieKTpwrncKoro H MarHHTHoro noneii. 
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ti ,D,Haila30He qaCTOT 300 Mfl.{ - 300 r r l.{ ( Ta6n. 1.3 1) HHTeHCHBHOCTb 3Mfl 
x apaKTep113yeTCR IlOBepXHOCTHOH IlJIOTHOCTbIO IlOTOKa 3HeprHH (.n.anee rrnOTHOCTb 

n oTOKa 3HeprHH - llll3, BT · M-
2
), 3HepreT11qecKaJ1 Harpy3Ka rrpe.n.cTaBJUieT co6ow 

IIpOH3Be,D,eHHe IlflOTHOCTH IIOTOKa 3Hepnrn IIOJUI Ha Bpe~ ero B03,D,eHCTBIDI 

3Hnn3 = flfl3· r . 
B ,n11ana30He q acToT 300 MI'!.{ - 300 IT!.{ B cnyqae O,D,HOBpeMeHHO 

pa6oTaIOm;HX HCTQqHHKOB 01.{emcy B03,D,eHCTBIDI .n.orrycKaeTCR rrpoBO,D,HTb nyreM 

cyMMHpoBaHIDJ 3HaqeHHH ITI13, H3MepeHHblX OT Ka)l(,D,Oro HCToqmfKa. 

CyMMapHM 3HepreTlflleCKM Harpy3Ka 3H nn39,w, BT · q · M-
2
,rrpH 3TOM 

BbiqHcJUieTcR no cpopMyne: 

3Hnm = 3Hnn:J + 0,13Hnr13 , - . . 
r.n.e 3H nm. - 3HepreTHqecKaJI Harpy3Ka OT ttenpepblBHOro o6nyqeHIDJ ; 3H nm. -

3HepreTW:IeCKaJI Harpy3Ka OT rrpepbIBHCTOfO o6nyqeHIDJ (Bpam;aIOm;HMHCH H 

c KaH11:pyrom;HMH aHTeHHaMH). B 3TOM cnyqae 3H nm He ,D,OJI)l(Ha rrpeBhilllaTh 2 B T · 
'>"' 

q. M-2. 

BapHaHT 

01 
02 
03 

BapH 

a HT 

1.6.0npe.r.eneune noKa3aTeJIH 6e3onacuocTH Tpy.i:.a 

HcxOAHhie .r.aHHhie 

Ta6n111.{a 1.34 

K pacqery noKa3aTeJIH 3proHoMuqnocru no cj>u3uonoruqecK0My 
H DCHXOJIOrH'leCKOMY KpHTepuro 

TocH ' c T 11utm1' C TP,q N np' MUii 
-1 

nUHM 

2900 700 7,0 8 
2160 1440 7,8 8 
2480 1120 7,8 8 

K pacqery noKa3aTensi 3pronoMHqnocTH 

no rHrHenHqecKOMY KpuTepum 

25 
23 
22 

TeMnepazypa CKopocTb 803.izyxa, BJIIDKHOCTb Co.nep)f(aHHe epe.nH1>1x 

903.izyxa ,° C Mfc 803.izyxa 8ewecTB, 1t12! M 
3 

No6u1 

31 
36 
34 

Ta6mn.i.a 1.35 

YpoeeHb 

U:I)'Ma 

<t>aKT. HOpMa <j>aKT. HOpMa 
(<j>aKT.), % 

<j>aKT. HOpMa 
(<j>aKT.), .nEA 

01 21 18 0,5 0,3 80 400 300 90 
02 21 18 0,5 0,3 80 9 6 95 
03 21 18 0,5 0,3 80 350 300 96 
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TipHMeqamrn. 0THOCHTeJibHruI BJia)l(HOCTb B03,zzyxa (HopMa) - 60%; ypoBeHb 

3BYKOBOro ,naBJieHIDI (HOpMa)- 80 ,nEA. 

Ta6n11ua 1.36 
K pacqery noKa3aTeJJH TpasM06e3onacHocTH 

BapHa <I>aKTwieCKoe KOnH'leCTso HapyrneHJrn Tpe6osamdi HHCTPYJ<mIB no oxpaHe mv.na 
HT 06m11x nepe.n Ha'laJtOM so speMJI B a11apulbrb1x no OKOH'iaHIDt 

pa60Tu1 pa60TbJ. c1rryauwrx pa60TbJ 

01 3 4 4 2 3 
02 2 2 3 3 2 
03 4 3 2 2 3 

IIopHJlOK BhIDOJJHeHHH 3a)laHHH 

1. O npe,nemfTh <l>H3HonorHqecKHH KpHTepHJ:i H ero BecoMOCTb. 

2. O n pe,nenHTb ncHxonorffqeCKHH KpHTepHJ:i H ero aecoMOCTh. 

3. B hflIHCJIHTh <l>aKTOpHbIH K03cp<l>m~MeHT, yqMTbIBaJOil(HH BJIIDJHHe 

Bpe,[(HhIX rrpOH3BO,[(CTBeHHhIX cpaKTopoB (rnyMa, TeMnepaTyphI, 

OTHOCHTeJibHOH BJia)l(HOCTH, IlO,[(BH)KHOCTH B03_nyxa, Bpe,[(HbIX aern.ecTB). 

4. BomonHHTb paclieT r11r11eHHqecKoro KpHTepIDI H ero BecoMOCTH. 

5. Paccq11TaTb n oKa3aTem, TpaBM06e3on acHo cTH. 

6. B hflIHCJIMTh 3Haqemrn noKa3aTeJHl 6e3onacttocTH rpy.na Ha pa6o qeM MecTe. 

7. B binonHHTh oTqeT o n po,nenaHHOH pa6oTe. 

MeTO)luqecKue y Ka3aHHH 

fIOKa3aTeJib 6e3orraCHOCTH Tpy.na Ha pa6ot.ieM MeCTe BbI'lIHCJIIDOT KaK 

rrpOH3Be,[(eHHe ,[(Byx IIOKa3aTeneJ:i: 

K6 = K>Kmp , 

r .ne K3 - IIOKa3aTeJib 3prOHOMHqHQCTH; K,,,p - IIOKa3aTeJib rpaBM06e3onacHOCTH 

pa6oqer o MecTa. 

I1oKa3aTeJih 3proHOMl{qHOCTH o rrpe,nemnoT no cpopMYne [13] : 
K = Kt/>qt/> + Knqn + Klqi' , 

q<P +qn +qz 

r_ne K t/J, Kn, K , - COOTBeTCTBeHHO cpH3HOJIOfHqecKHH, IICHXOJIOrflli eCKHH H 

rHrHeHHtieCKHH oueHoqHbJe KpHTepi-rn; qt/J,qn,qt - COOTBeTCTBeHHO BeCOMOCTH 

cpH3HOJIOrHqecKoro, IICHXOJIQfffqeCKOro H rI1THeHI-rqecKoro Kp1nepHeB K"', K,,, Kl . 

<l>H3HOJIOfHqecKHH KPHTepHH orrpe.nemIIOT TIO <l>OPMYJie 

K - T«,, 
"' - ' T OCH + T.ouum 

21 



C)'MMapHruI IIpOAOmKHTeJibHOCTb OCHOBHblX MHKpo:meMeHTOB 

TeXHonorWiecKoif onepa.u;1111, c; T AUUJH - C)'MMapttru1 npOAOJI:>KHTeJihHOCTb nmIIHHX 

MHKp03JieMeHTOB TeXHonorwiecKoif onepa.u:im, c. 

BecoMOCTb cpH3HonorWiecKoro KpHTepm1 npe,n;cTaBmieT co6oi1 cneJ:zyJOru;ee 

OTHOUieHHe 

TP q. =-;p-, 
() 

rAe Tp - 3aTpaTbI pa6oqero BpeMeHH Ha BbITIOKHeHHe pY'fHbIX npHeMoB H 

nepeMeru;ettHSI B TeqeHHe pa6oqero .n;IDI, q; <t> p - npoAOJDKHTeJibHOCTb pa6o"tfero ,n;HSI, 

"ti. 

,nm1 onpe,nenemu1 ncHxonornqecKoro KpHTep1u1 non1>3YJOTC.s1 Bbipa)l(eHHeM 

K = 7,5 
n N ' 

np 

rAe Nnp - KOJIHqeCTBO pa6oqHX. npHeMOB, BblTIOJIIDieMbIX B TeqeHHe OAHOM MHH)'Tbl. 

BecoMOCTh ncHxonorWiecKoro KpHTep~ onpeAemuoT B BHAe cneAyioUI.ero 

OTHOUieH~ 

n 
qn = NUHm ' 

o6ui 

nuHm - KOJIHqecTBO npHeMOB, rpe6yiorn;HX HHTeJIJieKT)'aJibHhIX YCHJIHH pa60THHKa Ha 

AaHHOM pa6oqeM MeCTe (BbITIOJIHeHHe H3MepeHHH c TIOMO.r.u;blo npH6opoB, 

tta6nJOAeHHe 3a npo.u;eccoM, cqHThIBaHHe HHcpopMa.QHH H AP·); N
0

fnl4 - 06.r.u;ee 

KOJil{qeCTBO npHeMOB, BbIITOJIIDleMhIX no ,n;aHHOM onepaU,HH. 

,nnSI onpeAeneH~ r11r11eHHqecKoro KpHTepM nonh3YJOTCSI Bh1pa)l(ett11eM 
n 

LK; 
K - ;~1 z-N, 

"' 
K, K03cpcpHU,HeHTbl BpeAHhIX npOH3BOACTBeHHblX cpaKTopOB ( cpaKTOpHble 

K03cpcp11u.1rnHThI ); N - KOJIH"lfeCTBO attanH3HpyeMbIX cpaKTopoB. 

B cnyqae aHa.JIH3a B03AeikTB~ npoH3BOACTBeHHoro III)'Ma, KJIHMar11qecK11X 

cpaKTOpOB (TeMnepaT)'pbI, OTHOCHTeJibHOM BJia)KHOCTH, ITOABH>KHOCU:f B03AYXa), a 

TaIOKe speAHhIX BemecTB (napoB, fa30B) B B03AYXe pa6oqeif 30Hbl cpaKTOpHblM 

K03cpcpH.u;HeHT paBeH 
H , 

K =-. 
I <!>. 

I 

EcnH H3MepeHHOe 3HaqeHHe ypOBIDI cpaKTopa COOTBeTCTByeT HOpMe, TO 

COOTBeTCTByJOII.J.HM cpaKTOpHbIM K03cpcpH.u;HeHT K, npHHHMaeTC.sl paBHhIM 1. 
,[(ml onpeAeneHM BeCOMOCTH fHrHeHHqecKoro KpHTepH.sl npHMeHIDOT 

cpopMyny 
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r.n:e n· - KOJIJ.fqecTBO BpeJJ:HbIX rrpOH3BOJJ:CTBeHHhIX cpaKTOpOB, He COOTBeTCTB)'lOinHX 

HOpMe; N"' - o6m.ee KOJIHqecTBO H3MepeHHbIX cpaKTOpOB. 

I1oKa3aTeJih -rpaBM06e3on aCHOCTH [ 13]: 
Kmp = 1 - 0,01 NcyM , 

r.n:e Ney,, - C)'MMapHoe ~rncno o6Hap)')KeHHhIX HapymeHHH rpe6osaHHH HHCTJJYKUHH 

no oxpaHe rpy.n:a Ha pa6ol:JeM MecTe. 

2. IIPOH3BO~CTBEHHMI l>E30IIACHOCTb 

2.1. 0QeHKa y pOBHH npOH380,llCTBeHHOro TpaBMaTH3Ma 

Ta6nm.1,a 2.1 

Hcxo,llHbie ,llaHHbie 

BapHaJIT Ncp, qen. n . /(, "leJJ.-JieHb nP• TP,q n 

1 500 10 1 111 212 6,0 
2 530 11 l 121 206 7,4 
3 760 10 1 84 214 7,6 

IIopa.llOK BhIIlOJinenuH 1a,llannH 

1. BbI'tJHCJIHTh K03cl>cl>HUHeHT qacTOTbI Hec1:1aCTHhIX CJ1Y1IaeB. 

2. Onpe.n:enHTb K03cpcp1n . .i:HeHT DDKeCTH HecqacTHhIX cnYl:Jaes. 

3. Pacc1:11naTh Ko3cpcp11IJ.1ieHT qacTOThI HecqacTHhIX cnYl:Jaea co cMepTeJihHhIM 

HCXOJJ:OM. 

4. BbIIIOJIHHTh pac11eT K03cpcpwuHeHTa noTeph pa601:1ero speMeHH 

( K03cpcpH[(HeHTa He-rpy.n:ocrroco6HOCTH ). 

5. Onpe.n:enHTb aepo11THOCTb Haxo)l():(eHIDJ pa6oTHHKa Ha npe.n:npmITHH a 

Tet.JeHHe ro.n:a. 

6. BbI1IHCJIHTb BeposrTHOCTh BhIIlOJIHeHHSI pa6oThI B Te1:1eHHe pa601:1ero JJ:HSI. 

7. Onpe.n:enHTb O)l(HJJ:aeMbIH (nporH03HpyeMhIH) pHCK cMepTHOCTH pa6oTHm<a. 

8. CpaBHHTb pac11eTHoe 3Ha11eHHe O)l(H.D:aeMoro (nporH03HpyeMoro) pHCKa 

CMepTHOCTH c aHaJIOrHl:JHhIM IIOKa3aTeJieM B npOMbllIIJleHHO pa3BHTbIX crpaHax. 

9. BbmOJIHHTb oTqeT o npo.n:enaHHOH pa6oTe. 

0QeHKY YPOBHSI rrp0113BO.D:CTBeHHOro TpaBMaTH3Ma Ha npe.n:npmrnrn, B 
opraHH3aUHH, Yl:Jpe)f(.n:eHHH npOBO.Ll:SIT c TIOMOlil.bIO K03cpcpHU.HeHTa qacTOTbl 

K. Hec11acTHhIX ClIYl:JaeB Ha npOH3BOJJ:CTBe, K03cl>cpHl(HeHTa TSJ)l(eCTH Km HecqacTHhTX 
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cnyqaeB, Ko3cpqnn.1.HeHTa noTeph Kn pa6ot£ero BpeMeHH a pe3ynhTaTe yTpaThI 

TPY.D.Ocnoco6ttocTH H3-3a HecqacTHDIX cnyqaes. 

Ko3cpqmu11eHT qacTOThI K. Bhipa:>KaeT qHcno HecqacTHbIX cnyqaeB, 

npRXO.LJ)llll,HXC.sI Ha 1000 pa6oTaIOm,HX 3a aHanH3HpyeMhIH nepuo,a;: 

K = _!!_ · 1000 • N , 
cp 

r.n.e n - q11cno HecqacTHhIX c.rryqaes Ha npe.n.npIDITHH 3a OTtJeTHbIH nep110.n.; Ncp -

cpe)J.H.sI.sI CilHCOl.JHa.sI t{HCJieHHOCTh pa6oTHHKOB Ha npe.n.npIDITHH. 

Ko3cpcp1u..1.weHT TSl:>KeCTH HectJ.aCTHhIX cnyqaeB Km xapaKTep113yeT cpe.n.mo10 

)J.JIHTeJihHOCTh HeTPy.n.ocnoco6HOCTH 

K = ,[( 
m ' n1 

r.n.e /( - cyMMapHoe l.JHCJIO qeJIOBeKO-)J.HeH HeTPy.n.ocnoco6HOCTH no BCeM 

HecqacTHbIM CJiyqa.sIM; 11i - q11cno HeCtJ.aCTHbIX cnyqaes 6e3 yqeTa CMepTeJibHbIX 

HCXO)J.OB. 

Ko3cp<l>~HeHT qacTOThI Hect.IaCTHhIX cnyqaeB co cMepTeJibHhIM 11cxo.n.0M 
Bhipa:>KaeT q11c110 HeCt.IaCTHbIX cnyqaes H3 pacqeTa Ha 1000 pa60THHKOB 3a oTqeTHbIH 

nep110.n. ( o6hitJHO 3a ro.n.): 
• n 

K •. CM =-·1000. 
Ncp 

,[(.rm oueHKH ypoBIDI HeTPy.n.ocnoco6HOCTH BBO)J..sIT Ko3cpqrnuHeHT IIOTepb 

pa6oqero BpeMeHH (K03cpcpHUHeHT HeTPy,n;ocnoco6HOCTH) Kn: 

K = ,[( · 1000 . 
n Ncp 

Oarn,a;aeMhIM (npomo3HpyeMbIH) pHcK R cMepTHOCTH - npOH3Be.n.eHHe 

tJ.aCTOTbl fJ peamnaum1 KOHKpeTHOM onaCHOCTH Ha npOH3Be,n;eHHe sepo.sITHOCTeH 

HaXO:>K,D;eHIDI qenoseKa B 30He pHCKa npH pa311Jil·IHOM pernaMeHTe TeXHOJIOfHt.IeCKoro 

npouecca [2]: 
n 

R = PfJ P; (i = 1, 2,2, ... ,n), 
I 

r,n;e f3 qacTOTa HecqacTHblX Cnyt.J:aeB co CMepTeJibHhIM HCXO,ll;OM OT 
n 

npOH3BO.D.CTBeHHhIX orracHocTei1, 11eR-1 · 2oir 1; f1 p, (i = t, 2, 3, ... , n) - npmnse.n.eHHe 

sepO.SITHOCTeH HaXO:>K,a;eHIDI pa60THHKa B «30He pHCKa». 

qaCTOTY HecqacTHhIX cnyqaes onpe,n;en.sIIOT KaK OTHOUieHHe 
• n 

/3=- , 
Ncp 

r.n.e n· - t{HCJIO HecqacTHbIX cnyqaes co CMepTeJibHbIM HCXO)J.OM Ha rrpe.nrrpH.SITHH 3a 

OTt{eTHblH nepHo,n;; N cp - cpe)J.IDI.sI CIIHCOtffia.sI l.J:HCJieHHOCTh pa60THHKOB Ha 

rrpe,n;npIDITHH. 
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I1pOI13Be,neHHe sepOHTHOCTeH Haxo>K,neHIDI pa60THHKa B «30He pHCKa» B 

CJI~ae paCCMO'rpeHJUI .n:syx sepOHTHOCTeH P1 H Pi : 

r.n:e p, - sepOHTHOCTb HaXO)l(,l(eHHH pa6oTHHKa Ha rrpe.n:npHHTHH B TeqeHHe ro.n:a ( 

orrpe.n:enHeTCj{ KaK OTHOllieHHe np, I 365, 3,necb np.• - qHcno <i>aKTlftJeCKH 

OTpa6oTaHHbIX .n:tteii B ro.n:y); Pi - BepoHTHOCTb BbJIIOJIHeHHH pa60Tbl B TeqeHHe 

pa6oqero .n:IDI ( orrpe.n:eAAeTcj{ KaK OTHomeHHe Tp I <!>6 , 3,nech Tp - <t>aKTwrecK~ 

rrpo.n:on>KHTeJibHOCTh pa6oqero speMeH11 B TeqeH11e o.n:Horo ,nHH; cP6 

rrpo,nOJI>KHTeJibHOCTh pa6oqero .ll:IDI, rrpHHHMaeTCH paBHOH 8 q), 

Ta6m-1ua 2.2 

PMcK cMepTHOCTM tJenoseKa B npoMbillIJieHHO pa.3Bl1ThIX cTpaHax 

HcTO<tHMK onacHOCTH Pe3YJihTaT eo3nelicTBM.R onacHocTH YooeeHh PHCKa 

T exttoc<Pepa HecqacTHbie cn~aH a 6hrry, Ha R = 1·10-3 

TPaucnovre, 3a6oneaamu1 OT 
cp 

3arpH3HeHIDI OKp)')f(aJOm.eli cpe,ll:&I 
ITpo<PeccHOHaJJbHM Ilpo<PeccHoHanhHhie 3a6oneaamrn, R < 10-4 (6e3onacHhrn) 
,Zie.SITeJibHOCTb HeCtiaCTHbie CJI)"iaH Ha R = 10~ ... 10-3 

npOH3BO.ZICTBe ( OTHOCHTeJibHO 6e3onacm.rn) 
R = 10-3 

••• 10-2 
( onacH:&lli) 

R > 10 -2 
( oco6o onacm.rn) 

B HaCTO}lllJ.ee speM}I no Me>K,nyHapo.n:Hoii .n:orosopeHHOCTH rrpHHj{TO cq11Tan., 

qTQ .n:eMCTBHe TeXHoreHHhlX orraCHOCTeM (TeXHHqecKHH p HCK) .n:omKHO Haxo,nHTbC.SI B 

npe.n:enax 10-1 
... 1 o-6 

( cMepTenbHbIX cn~aes •1e/l_, . 201r
1 
), a sen11q11Ha 1 o~ j{BJI.HeTcH 

MaKCHMaJibHO np11eMJieMbJM ypoBHeM HH.D.MBl1):{yaJibHOro p MCKa. 

2.2. PacqeT 3amuTuoro 3a3eMJICHHH 3JieKTpoycTanosoK 

Hcxo.a:ub1e .a:anHbie 

Ta6mn~a 2.5 

BapMaHT p,0M·M /m , .1W dm, M LJ<) ,M dn,M 

1 150 2,5 0,032 36 2,0 

2 100 2,0 0,032 42 1,8 
3 200 3,0 0,032 48 2,3 
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IlopH)J,OK BhllIOJIHeHHSI 33)1,3HHSI 

1. BbITIOJIHHTh pact.JeT conponrnnemrn: pacTeKaHHIO TOKa qepe3 O.LUfHOtJHbIH 
TPY6t.JaThIH 3a3eMJIHTeJih. 

2. Onpe.n.em1Th op11eHTHpoBoqHoe t:JHcno BepnmarroHhIX 3a3eMJIHTeneit 

3. Orrpe,n:enHTb qJ.fcno Bepn1KarrbHbIX 3a3eMJIHTenei1 c ~eroM Ko3<P<Pwl..(HeHra 

3KpaHHpOBaHIDI. 

4. BhlrronHHTh pact.JeT corrpoTHBneHIUI pacTeKaHmo 3JieKTPwqecKoro ToKa 
qepe3 coe.n,HHHTeJihHYIO rronocy. 

5. Bhit.JHCJIHTh pe3yJibTHPYIOilI,ee corrpOTHBJieHwe pacTeKaHIDO TO Ka scero 

3a3eMJUIIOIII,ero ycrpOMCTBa. 

6. CpaBHHTh rro~eHHoe 3HaqeHJ-re pe3ynhTHpYIQilI,ero corrponrnneHIDI c 

HOpMaTHBHhIM. 

7. BomoJIHHTh oTt.JeT o rrpo.n,enaHHOH pa6oTe. 

MeTO)J,H'IeCKHe yKa3aHHH 

B Ka11ecTBe ucryccmBeHHblX 3a3eMJYHTene:H rrpwMeIDIIOT BepTHKaJihHhie H 

ropH30HTaJihHhie :meKTPO.ll.hI. BepTHKaJihHbie 3JieKrpo.n,hI rrpe.n,cTaBJUIIOT co6oii 

CTaJihHbie Tpy6hI ,D:JIHHOH 2,5 ... 3,0 M 11 ,n:11aMeTpOM 32 MM co CTeHKOH TOJJUUfHOH He 

MeHee 3,5 MM H yrnosy10 CTaJih c IlOJIKaMH TOJIIII,HHOH He MeHee 4 MM. Ha 

3neKTIJHt.IeCKHX ycTaHOBKax HanpIDKeHHeM .n,o 1000 B o.n,HHOt.JHhie 3a3eMn11Temr 

coe.n,11wnoT cTaJihHOH nonoco:H ceqeHHeM He MeHee 4 * 12 MM (B 3a.n,aH1111 ceqeH11e 

paBIDieTC.sI 4 * 40 MM). 

,[(n.sI ycTaHOBKH BepnlKaJihHbIX 3a3eMJIHTenei1: npe.n,sapHTeJibHO pOIOT 

TpaHIIIelO rny6HHOH 0,7 ... 0,8 M, 3aTeM rpy6hl HJIH yroJIKH 3arny6JUIIOT KOrrpaMH, 

nmponpeccaMH H T.n. 
B ycTaHOBKax HarrpIDKem-reM .n,o 1000 B .n,onycTHMoe conpOTHBJieHHer00n 

3aJeMJlj!IOilI,ero ycTpoiicTBa He .n.omKHO rrpeBhlIIIaTb 4 OM s JII06oe BpeM.sI r o.n,a. 

Y .n,enhHOe conpoTHBnem-re p, O M * M, rpyHTa Bh1611pa10T B 3aBMCHMocn1 OT 

ero TMna (.n,n.sI rrecKa OHO paBHO 400 ... 700, .n,JUI cyrrec11 - 150 .. .400, .n,JUI cyrnHHKa -

40 ... 150, .ll.llil rJIHHhl - 8 .. . 70, .1l,JIR qepH03eMa - 9 ... 53 ). 

d,,, 

a 
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PHc. 2.2 .. CxeMa 3a3eMmnomero ycTpoikTsa 

Bem1qJ-rny conponrnneHH.sr pacTeKamno ToKa qepe3 o,z:nrnoqm,1if Tpy6qaTbIH 

3a3eMJIHTenh, pa3MemeHHI>IH B 3eMne, onpe.D,emr10T no cne.D.YJOmei1 cpopMYJie [ 11]: 

Rm= _E_[ln 2/m + 0,5 ln 4hm +Im]· 
2;r/m dm 4hm - fm 

Onpe.D,err.srIOT opHeHTHposoqHoe 1.1Hcno n sepTHKaJibHbIX 3a3eMmnerreH:: 
n=L3/a, 

r.D,e L30 - nep11MeTP 3.D,aH11.sr, M; a - paccTOHHHe Me)l()zy sepTHKaJihHbIMH 
3a3eMJUfTeJI.HMl1, M (BbI6HpaIOT 113 p.si.D,a: a = 3 j; j = 1, 2, 3, .. ., .UJI.H Ka)l()l.oro 

3HaqeHH.H a paCClfHTbIBaJOT lfHCJIO n ). 
Onpe.ll,eJI.sJ.lOT lfHcno n3 sepnlKaJibHhIX 3a3eMJIHTeneH: c yqeTOM K03cpcp1-nu1eHTa 

3KpaHHpOBaHIDI: 
n3 =Rm/ (roon 77m). 
,l(mr .UaJibHeHlIIHX pacqeTOB BbI611paIOT TO 3HaqeHHe n ;n .LVUI KOTOporo 

BblTIOJIH.sJ.eTC.sI YCJIOBHe: n3 '?_n. 3HatieHIDI K03cpcp11I~HeHTa 1J m 3KpaHHpOBaHIDI 

sepTHKaJibHhIX 3a3eMJI1neneif npI1Be,n:eHI>I s Ta6n. 2.5. 

3ttal.J:eHIDI K03cpcpm.I;HeHTa 7] m BepTHKaJibHbIX 3a3eMJIHTeJieH 

(TPy6, yronKOB H .n;p.), pa.3MemeHHI>IX no KOHTYPY 3.ll,aHIDI 

OrnoWCHHC allm lJRCJJO 3a3CMJ1HTCJJelt 

4 6 10 20 40 60 
1 0,69 0,61 0,55 0,47 0,41 0,39 
2 0,78 0,73 0,68 0,63 0,58 0,55 
3 0,85 0,80 0,75 0,71 0,66 0,64 
4 0,90 0,86 0,82 0,79 0,74 0,72 
5 0,96 0,93 0,88 0,87 0,83 0,81 

Ta6nm.i:a 2.5 

100 
0,36 
0,52 
0,62 
0,71 
0,79 

ConpoTHBnett11e pacTeKaHHlO 3JieKTPH1.fecKoro TOKa qepe3 coe,n:HHHTeJibHylO 
nonocy [11]: 

P L2 
Rn=-ln--. 

2;rL hndn 

r.n;e L - .n;m·rna coe.n;HHHTeJibHOH nonocb1, M; hn - paccTOHHHe OT nosepXHOCTH JeMnH 
.n;o ocesoH JIRHHH ropH30HTaJibHOro 3a3eMJIHTeJI.sJ. ( coe.ll,HHHTeJibHOH ITOJIOCbl) 
pasm1eTC.sJ. 0,8 M;dn - ,nHaMeTP coe.n;HHHTeJibHOH IIOJIOCbl (npHHHTb paBHbIM 20 MM). 

PeJynoTHpyIOmee corrpoTHBnett11e Rpe3 pacTeKaHHIO TOKa scero 3a3eMn.a10mero 
ycTPoi1cTsa: 

R,,,R,. 
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.lHaqeHJUI K03cpcpHIJ;HeHTa T/ n 3KpaHH.pOBaHJUI COe)l,11.HHTeJibHOM IIOJIOCbI 

rrpe)l.cTaanelibI B Ta6n. 2.6. 

Ta6m1ua 2.6 

3HaqeHJ-UI K03cpqrnI.UfeHTa T/ n 3KpaHHpoaaHIDI COe)l,11.HHTeJibHOH IIOJIOChl 

011wweHHe allm l[ 11cno 3a3eMmtreneii 

1 
2 
3 
4 
5 

4 6 JO 20 40 60 
0,45 0,40 0,34 0,27 0,22 0,20 
0,55 0,48 0,40 0,32 0,29 0,27 
0,70 0,64 0,56 0,45 0,39 0,36 
0,78 0,72 0,64 0,51 0,45 0,41 
0,87 0,80 0,71 0,57 0,50 0,47 

2.3. OnpeAe.rieuue KJiacca B3phIBono~apoonacuoii JOHLi 

npOH3BOACTBenuoro DOMeJ..QeHHH 

100 
0,19 
0,23 
0,33 
0,38 
0,42 

Ta6nm.la 2.7 

HcxOAHble i:.annL1e 

B apHaHT Va,n K '•.(I 6n-·n· Klla 

1 2,8 1,0 10,0 
2 2,5 6,0 18,5 
3 1,3 8,0 19,0 

IlopHAOK BhlIIOJIHeHHH 33,[(aHHH 

1. Onpe.n:enHTb HHTeHCHBHOCTb HcrrapeHIDI rop10qero aemecrsa. 
2. BbrqHCJIHTh Macey Hcrrap1rnrneroc.s1 au:eToHa B o6oeM noMemeHIDI 3a spewr 

aaapHHHOH CHryaU,HH. 
3. Hai1TH (pacqeTOM) crexHoMeTPwqecKHM K03cpcpm.lHeHT KHcnopo.n:a a 

pea~HH cropaHHH au:eToHa. 
4. Onpe.n:enHTh CTeXH0MeTPwiecey10 KOHU:eHrpau:mo (no o6oeMY) napos 

au:eroHa. 
5. PaccqwTaTb KoHu,eHrpal.UllO(no o6oeM)') HaCbIIII.eHHhIX rrapoa au:eToHa. 
6. Onpe)l,emnh cso6o.n:HhIH o6oeM rroMemettIDI. 
7. Orrpe)l.enHTh apeMH wcrrapeHmI )KH.LJ:KOCTH. 
8. BhmOJIHHTh pacqeT K03cp<l>Hu:11eHTa, Y'IHThIBaIOmero CHH)KeHHe MaccoI 

napoB nerKOBOCTIJiaMeH.sIIOmeiicH )KH)J,KOCTH (JIB)!(), noczyrrHBlllHX B o6oeM 

rroMemeHm1. 
9. Paccq11TaTb H36hJTOqHoe .n:aaneHHe B3pbrna rrapoa aueroHa. 
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10. HawTH (paclfeTOM) nnoTHOCTb ra:Ja mrn napa npH paclfeTHOii TeMnepazype. 

11. BI>PIHCJIBTI> MaKcHMaJibHO B03MO)KH)'l0 Macey JIB)!{, npH aaapHHHOM 

BbI6poce KOTOpbIX eme MO)KHO OTHOCHTb noMemettHe K HeB3pbIBOnO)l(apoonacHbIM. 

12. Onpe.uenHTb KOHU.eHTPaQmo (no o6'beMy) napos JIB)!{ npH TIO.L(BH)l(HOCTH 

B03.llYillHOH cpe,llhl. 
13. Pacct.JHTaTb paccTOKHH51 coOTBeTCTBeHHO no ocKM X, Y, ZoT HCTOlfHHKa, 

orpaHHlfeHHbie HH)l(HlfM KOHI.J.eHTPaU.HOHHblM npe.uenoM BocnmweHeHH51 (HKIIB). 
14.0npe.uenHTh KJiacc 30HbI rroMemeHJUI no B3pbIBOTIO)l(apoonacttocTH. 

15. C.uerraTb 3aKJIIOlfeHHe. 

16. BbmorrHHTh oTlfeT o npo.uenaHHOH pa6oTe. 

MeTOAH'leCKHe yKa3aHHH 

l1HTeHCHBHOCTb Uucm Kr/c·M
2
, HcnapeHIDI ropIOl.fero BeIIJ,eCTBa B COOTBeTCTBHH 

c [7, 14] 

I 0-6 r.-; 
U ucn = · T/ · V M · P11ac; 

r .ue ,, - K03cpqm1u1eHT, npHHHMaeMbIM no Ta6n. 2.8 B 3aBHCHMOCTH OT CKopocn1 H 

TeMneparypbI B03.llYillHOro II OTO Ka Ha.u IIOBepXHOCTbIO HcnapeHH51 ( CKOpOCTb 

B03.llYillHOro IIOTOKa Ue B TIOMeIIJ,eHHH np11 pa6oTe aBapHHHOH BeHTHAAU.HH paBHa 1,0 

Mic; TeMneparypa aueToHa pasHa TeMTiepaType ao3.uyxa M cocTaBmieT 293 K); npM U6 

= 1,0 Mi c HT = 293 K 3HaqeHHe ,, = 7,7; M - MoneeyAApHa51 Macca aueTotta, paaHM 

58; P Hac - .uaBnettHe ttacb1meHHbrx napoa npH pacl.feTHOH TeMneparype, paaHoe 24,54 

I<lla). 
Macca mm Kr, 11cnap1rnrneroc.s1 aueroHa B o6'beM TIOMemeHH51 3a BpeM51 

aaapHHHOH CHT)'al{HH, paBHOe 3600 c 

mn = Pa ·Va, 

r.ue p
0 

- nnoTHOCTh aQeToHa, paBHM 792 Kr/M
3

; Va - o6'beM nocrynMBlllero B 

noMememrn aueToHa, M3
. 

Ta6n11ua 2.8 

CKopocTb TeMnepaTYPa e noMeruemm, °C 
003.11.yruHoro nOTOKa B 10 15 20 30 35 
noMememtH, Mi c 

0 1,0 1,0 1,0 1,0 1,0 
0,1 3,0 2,6 2,4 1,8 1,6 
0,2 4,6 3,8 3,5 2,4 2,3 
0,5 6,6 5,7 5,4 3,6 3,2 
1,0 10,0 8,7 7,7 5,6 4,6 

CTeXHoMeTPHl.feCKHH Ko3cpqmuweHT /31 KHcnopo.lla B peaKUHH cropaHH51 

aueTotta 
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p I = nc + II 4 .. x - • ; ; 

r)J.enc, nH, no, nx - COOTBeTCTBeHHO q11cJIO aTOMOB yrnepo)J.a, BO)J.OpO)J.a, KHCJIOpO)J.a 11 
raJIOH)J.OB B MOJieKyne rop10qero Bell.(eCTBa, B qaCTHOCTH, B MOJieKyJie au;eTOHa 3TH 
q11cna npe)J.CTasneHI.I cnetzyroIUHM o6pa.30M: nc = 3; nH = 6; n0 = 1; nx = 0. 

CTex110Me-rp:11qecKa.s1 KOHU.eH-rpau;m1 Ccm' % (no o6oeM)') napoB au;eToHa 

C 
= 100 

cm 
I +4,84,81 

KoHI . .i:eHTpau;m1 c Hac, % (no o6oeM)') HaChIU.(eHHhIX napos au.eToHa 

C = P 11ac 100 
HOC -· > 

Po 
r)J.e p 0 - aTMoccpepHoe )J.aBJieHHe, pasHoe 101 Klla. 

0rHOIIIeHHe x KOHU.eH-rpau;HH 

r I • • 
CHac'C ' eCJIH CHac5:C ' 

x=i 
l 1, ecmr CHac>C.; 

• 
r)J,e c = rp Ccm; 3)J.eC.h rp - 3cpcpeKTl1BHhIH K03cpcpHI.J;HeHT H36hITKa rop10qero, 
npHHHMaeMblH paBHhIM 1,9. 

• B HarneM cnyqae cHac>c , no3TOM)' x = 1 H K03cpcp11u;11eHT z yqacTM.sI napoB 
au;eToHa B peaKWfM ropeHIDI paBeH 0,3 (ra6JI. 2.9). 

Ta6Jrnu;a 2.9 

3aBMCHMOCTb K03cpcp11u:11eHTa z OT OTHOIIIeHH.sI KOHU.eH-rpau.11ii x [22] 

x 
z 

0,4 0,5 0,6 0,7 
0 0,10 0,20 0,24 

Cso6o)J.HbIH o6oeM Vc6 , M3
, n0Memem1j{ 

Vee = 0,8 · Vn; 

0,8 
0,27 

r)J.e Vn - o6oeM noMeru.eHJUI no ra6ap11THhIM pa.3MepaM, M3
• 

BpeMj{ i-ucn , q, 11cnapeHH.sI )IGl)J.KOCTH 

- mn . 
t"ucn - ' 

uucn ·S 

0,9 1,0 

0,29 0,30 

r)J.e S- nnomaJJ.h pa.3JIMBa au.eToHa, M
2
, onpe)J.em1eTc.s1 113 ycnoBH.sI, qTo secb o6'beM 

nOCT)'TIHBIIIero B noMeru.eHHe aueTOHa pa.3Jil1BaeTC.sI TOJIIU.MHOH IlJieHKH, paBHOM 1 
MM. 

Ko3cpcpMI.J;HeHT K A
8

JIC , yqHTbIBalOIII,HM CHH)l(eHMe Macc1>1 rrapos 

nerKOBOCITJiaMeH.sIIOIUeHC.sI )l(H)J.KOCTM (JIB)!(), ITOCTYfI11BllIMX B o6oeM ITOMemeHH.sI 

K MJIC = K . t"ucn + 1 ; 

r)J.e K - KpaTHOCTh B03;:i:yxoo6MeHa, C03)J.aBaeMoro asap11i1Ho:H seHTHAAu;11e:H, q-
1
. 

:Vfa61>1To~rnoe )J.aBJieHHe liPma.n I<Ila, B3phIBa rrapos au;eToHa 

liPmax = Pmax - Po; 
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r.ue Pmax - MaKCHMaJihHOe .uasneHHe B3p1>1sa cTeXHOMeTplilrnCKOM rrapoB03.U)'llIHOM 

CMeCH B 3aMKH)'TOM o6'beMe, orrpe.uem1eMoe 3KCnepHMeHTaJlbHO HJIM no 

crrpaBOlfHbIM .uaHHbIM; IIpH OTCYTCTBIUI .uaHHbIX .uorrycKaeTC.sl npHHHMaTb paBHbIM 

900 Kfla. 
IlrroTHOCTb Pz.n , Kr/M

3
, raJa HJIH rrapa rrpH pactJeTHOH TeMrreparype 

BhllfHcm1eTc.s1 no cl>opMyne 

- M . 
Pz.n - ( ) • V

0 
l+0,00367·tP 

r.ue M - MOmipHa.sI Macca, Kr/ KMom); v., - MOJibHbTH o6beM, paBHblH 22,413 M
3 
/ KMOJib; 

t p - pact.i:eTHM TeMneparypa, ° C, .uorrycKaeTc.si: rrpHHHMaTh ee pastto-H 61 °C. 

MaKCHMaJibHO B03MO)J(Ha.sJ Macca mmax' Kr, JIB)!(, rrpH asapHRHOM BhI6poce 

KOTOpbIX eme MO)J(HO OTHOCHTh IIOMemeHHe K HeB3pbIBOIIO)J(apoorracHbIM: 

- 6.pilon . ccm. VC<, . P?.n . K /18X • 
mmax - , 

6.pmax · l 00 · Z 

r.ue t1Poon - rrpe.n:enbHO .n:orrycTHMhIH pocT .uasneHH.sl .[(JI.sl KOHCTpyi<UHH 3.[(aHHH H 

o6opy,n.osaHH.sI; .uorrycKaeTC.sl rrpHHHMaTb 3HalfeHH.sI 11Pooni paBHbie MaKCHMaJihHOMY 

J136bJTOqHOM)' .uasneHmo, rrpHBOMmeMy K IIOBpe)J(,]].eHmo crpOI1TeJibHbIX 

KOHCTpj'Kl1,HH H o6opy.uosaHH.sl (Ta6n. 2.10). 
EcJIH Macca mn HcrrapHBilleifo.s1 JlB)l( 6onbUie MaKCHMaJlbHO B03MO:>KHOH 

MaCCbl mmax' TO IIOMemeHHe OTHOCHTC.sl K B3pbIBOIIO)l(apOOIIaCHhIM. 

Kom.i:ettTpau;IDI c0 , % (no o6beMY) rrapos JIB)!( rrpH IIO.UBH)l(HOCTH B03JzyllIHOH 

cpe,n.1>1 

( J
0,46 

_ m, ·100 
Co - CHac· 

iiiaii · PtJr · VM · K l<h 

Ta6nm.i:a 2.10 

CTeneHH pa3pymeH11.s1, so3ropaHH.si: coopy:>KeHHH, o6beKTOB 

B 3aBHCHMOCTH OT !1.p 

Haur.teHOBaHHe o6beKTil CTeneHJ. pa.JpyWemtR npH 6.p, KTia 
Cna6oe Cpe.1rnee CHJihHOC 

MHoro:naJKHoe KHpmiqiJOe 8 ... 12 12 ... 20 20 ... 30 
J.nrurne (:n.> 3) 
,llepes.KHHoeJ.naHne 6 ... 8 8 ... 12 12 ... 20 
f OV30Brul MaIIIHHa 20 ... 30 40 ... 50 50 ... 60 
PeJepayap fCM 10 ... 30 30 ... 50 50 ... 100 

PacCTO.SIHH.Sl X,,Kna,YHKM' Z11Kn6 COOTBeTCTBeHHO no OC.slM X, Y, ZoT HCToqHHKa, 

orpaHHqeHHbie HlUKHHM KOH11,ettrpa11,HOHHbIM npe.n:enoM BOCIIJiaMeHeHH.sl (HKTIB), 
paccqHTbIBaJOT ITO cpopMynaM: 

X = A ( I oco )o.s. 11Kn6 K1 · · K 2 n , 
HKflB 
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Y. - 0 . c 0 o.s . HKne - K 1 • B · ( K 2 • ln ) , 
HKflB 

Z = H ( ln 0 ·C0 )o.s . HKne K 3 • • K 2 • • 
HKflB) 

r.ne Kl - K03cpqnu .. J;JieHT, npHHHMaeMbIH paBHhIM 1, 1958 .ll;JUI napoB JIB)}(; K i -

K03cpqrnu:HeHT, npHHHMaeMhIM paBHhIM K i = r ue,. I 3600; K3 - K03cpcp11IVleHT, 

npliHHMaeMbIH paBHbIM 0,3536 ,nJUI napos JlB)l( rrp11 no.nsmKHOCTH B03JzylllHOH 

cpe,no1; A, B, H - cooTBeTCTBeHHO .nn11tta, IlllipHHa, BbICOTa n0Mememu1, M; o -
.norryCTHMOe OTKJIOHeHJfe KOHU,eHTpa1.urn npH 3a_nasaeMOM ypostte 3Haq11MOCTH r = 

0,05 (Ta611. 2.11); HKTIB = 2,91 % (no o6'beM)'). 

IIpH OTpHU:aTeJihHhIX 3Ha"tleHIDIX norapmpMOB paccTOHHIDI XHKns, YHKns, ZHKne 
rrpHHHMaJOTCH paBH.bIMH 0. 

Tip11 onpe,neneHHH pa3Mepos (pa,neyca R11 BbICOTbI h) no)f(apoa3p.brnoonacttow 

30H.bl HCXO.ll;HT 113 Toro, 'iTO .ll;JIH napoB JIB)}( 3Ta 30Ha 6y,neT rrpe,ncTaBJIHTb U:HJIHH,np 

pa,neycoM R H BbICOTOH h>ZHKn6; npH 3TOM R>X,,Kn6' R> Y11Kne· 
IIo Ta6n. 2.12 onpe.nem110T Knacc 30HbI n0Mememu1 no 

B3pbIBOIIO)l(apoonacHOCTl1. 

T a6nHu:a 2 .11 

3ttaqeHmI .norrycnlM.bIX OTKJIOHeHHH 0 KOHU,eHTpaU,HH 

npH ypOBHe 3HaqHMOCTH r 

XapaKTep pacnpe.neneHHJI KOHUCHTpal.Uffi r 0 

,[lmr napoB JIB)K npH IlO.!{BlDKHOCTH 0,1 1,21 
soJ,eyurnoH cpe.lll>I 0,05 1,27 

0,01 1,38 
0,003 1,45 
0,001 1,51 

Ta6nHu:a 2.12 

KnaccHcpHKaU:HH 30H noMemeHHH no B3phrnorro)f(apoonacttocn1 

Kn XapaKTepHCTHKa 

ace bl 

B-I Moryr o6paJoBaToc.sr B3poIBoonacHbie cMecH B o6beMe 6onee 5% o6beMa 
noMemeHIDI (rrpH HOPMa.IlbHhIX ycnOBIDIX pa60ThI) 

B -I A BJpbIBoonacHhie cMecH B o6beMe 6onee 5% o6beMa noMemeHIDI o6pa3YJOTCR 

JIHlllb npH asapIDIX H HeHCITPaBHOCT51X 

B-I E l1MelOTC.sl rop10tme raJbI H napb1 c HKil ~ 15% no o6oeM)', a TaIOKe 

o6na.LlaIOIJ..Uie pe3KHM 3anaxoM; B03MO)l(H0 o6pa30Bfilrne JIHlllb nOKa.IlbHblX 

B3PhIBOOITaCHblX CMeceii B o6'beMe MeHee 5% 06'beMa noMemeHIDI 

B -I r Hap)')KHbie ycTaHOBKH, co.nep)l(al.l.Ule rop10tUie raJhI H JlB)J{ 
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B-II MoryT o6pa.JOBbIBaTbC.SI B3pbIBOOnaCHbJe nhmeao3.JlYil1Hbie CMeCH npH 
HOPMaJlbHOM pe)l(lfMe pa60Tbl 

B-IIA MoryT o6pa30BI>rnaTbCH s3phmoonacHbie rrbmeso3,nyruHh1e cMecH Tom.Ko npH 

asapmi:x H HeMcnpaBHOCTsrx 

TI-I Co.uep)l(aTCH rop10q}fe )l(H.UKOCTH 

TI-II Co.uep)l(aTCH rop10tJHe rrhIJIH c HKTI > 65 r /M
3 

TI-II A Co.uep)l(aTCH Tsep,abie ropIOtfHe MaTepHaJlbI, He o6pa.JyroI..UHe B3phmoonacHbie 

CMeCH 

TI-III Hapy)l(Hhle ycTaHOBKH c ropIOcrnMH )l(H.UKOCTj!MH MIDI TBep.zu,1MH roproqHMH 

MaTepmUiaMH 

2.4. PacqeT Macchi ra3osoro oruerymaw.ero se~ecTBa 

Ta6mu.(a 2.22 
Hcxo.n;HI>Ie .n;aHHI>Ie 

Bap11att PaJMepb1 noMeru.eID1J1, roplOqJ.dt MarepmUT 7'..,,K H", M Tl, IFH, 
T M Mo.s. c·t 

A B H 
M2 

1 15 9 5 AueTOH 291 500 0,65 20 
2 24 15 6 PacTBopwrenb 646 294 600 0,4 55 
3 12 6 4 CmtpT TIHJIOBbIH 297 700 0,1 12 

IlopH~OK BbIDOJJHeHHSI 

1. Onpe.n;emnh Macey yrneKHcnoro nl3a, KoTopa.si .n:omKHa xpaHHThC.sI B 

ycTaHOBKe. 

2. BbmOJIHHTh OT1IeT o npo.n;enaHHOH pa6oTe. 

B KaqecTse ra3osoro orneTyrnamero semecTsa 11cnoJib3yeTc.sr yrneKHCJibIH 
fa.3, nnOTHOCTb Po =1,98 Kr. M-3

. 

Macca M yrneKMcnoro ra3a, KOToprui .n:omKHa xpaHMTbCH B ycTaHOBKe, 
onpe.n;eJU1eTc.s1 B cooTBeTCTB1-n1 c "Hll.E 88-2001. YcTaHOBKM no)l(apoTyrneHH.sl M 

c11rttamna1uu1. HopMbI 11 npamrna npoeKTMposaHMH", no cpopMYne 
100 

M = K 1 • v,, · p1 ·(I +K2) · Zn , 
100-c,, 

r.n:e K1 - Ko3cp$MUMeHT, yq11Th!Barom11H' yTeqKH ra3osoro orttezyrnamero aeruecTBa 
113 cocy.uos (rrpHHHMaI-OT K 1 = 1,05); K2 - K03$epHUHeHT, yqHTbIBaI-OUJ.MH YTeqKH 
ra3osoro orttezyrnamero semecTBa tfepe3 npoeMbI n0Meruemu1, orrpe.n:enmoT no 

cpopMYne 
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K1 = n ·o ·r .Jii 
noO ' 

3)1,ecb JI - napaMeTp, )"iHThIBaJOI.l.UfH pacnono)KeH11e npoeMoB no BhICOTe 
IlOMemeHIDI, M0

'
5 

. c-1 (JI= 0,65 - npH pacnoJIO)l(eH11H npoeMOB 0)1,HOBpeMeHHO B 
HH)l(Heii (0 ... 0,2) H H aepxtteif 30He (0,8 .. . 1,0) H noMemeHIDI KITH o.n.HospeMeHHo Ha 
IlOTOJIKe 11 Ha nony IlOMemeHIUI, npWieM nnoma.n.11 npoeMOB B HH)f(HeH H BepXHeH 
1:1aCTH np.HMepHO paBHbl H COCTaBJUUOT Il0Jl0Bl1H)' C)'MMapHOH IlJIOI.U~H npoeMoB; JI 
= 0, 1 - npH pacrrono)l(eIDrn npoeMOB TOJlhKO B sepxHeii 30He (0,8 .. . 1,0) H 
3am11maeMoro noMemeHIDJ (HJIH Ha rroTonKe); II = 0,25 - npw pacrrono)l(eHHH 
npoeMoB TOJihKO B HH)l(tteif 30He (0 ... 0,2) H noMeru.eHIDI (HJIH Ha noJiy); II= 0,4 -
npH np11MepHo paaHoMepHoM pacrrpe.n.enett1111 nnow.a.n.11 npoeMoB no aceii BhICOTe 

IlOMemeHH51 HBO acex OCTaJibHbIX CJI)llia5IX; ~ = l:F., -napaMeTp HerepMeT111:1HOCTH 
VP 

noMellJ,eHIDI, M-1
; r.n.e LF.i -C)'MMapHa51 rrnoma.n.h rrpoeMOB, M2

; -rn00 - HOpMaTHBHoe 

BpeM51 no.n.a1:111 ra3osoro orttezyrnaru.ero aemecTBa B rroMemeHHe, c ( -rn00 = 120 c); H 
- BbICOTa noMemeHm1, M; VP - pac1:1eTHhrli o6'beM noMemeHH51, M3 

( o6'beM 
o6opy.n.oaaHIDI, HaXO)l,51I..Qeroc51 B IIOMeI..QeHHH, 113 Hero He Bbl1U1TaeTC5I); Pl -
nnoTHOCTh ra3osoro orHeryrnamero BemecTaa c )"f eTOM BhTCOThI 3am11maeMoro 
o6'beKTa OTHOCHTeJlbHO ypoBH51 MOp51., Kr . M-J' onpe.n.emieTC51. no cpopMyJie 

To 
Pi= Po ·-·K3 ' 

TM 
3)1,ecb p0 - nnoTHOCTb napos ra3oBoro orHeTyrnamero semecTBa npH TeMrreparype T0 

= 293 K (20 °C) H aTMOCcpepHOM .n.asneH11H 101,3 KITa; J:, - Ml1Hl1MaJibHa51 
TeMneparypa so3.n.yxa B noMeI..QeHHH, K; K3 - nonpaBoqHhIH Ko3cpcp:m.J.HeHT, 

v • 

)"iHTbIBaJOI..Ql1H BhICO'fY H , M, pacrrono)KeHIDI o6neKTa OTHOCHTeJihHO ypoBH51 MOp51. 
(Ta6n. 2.23); Cn - HOpMaTHBHa51 06'beMHM KOH[(eHTpa[(IDI, % ( 06.) (Ta6n.2.24). 

Ta6JmI.J.a 2.23 

H°,M KJ JT,M KJ 

0,0 1,00 900 0,89 
300 0,96 1200 0,86 
600 0,93 1500 0,82 

Ta6n11Qa 2.24 

HaHMeHoBaIDie rop10qero fOCT, TY, OCT HopMaTHBHa.R o6beMHM 
MaTepHa.na orne-rywawa.R Ko11ueHTpaUHJ1, % 

(06.) 

Auerott rexHHt.teCKHH rocr 2768 - 84 33,7 
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KepocHH ocseTHTenbHhIH TY 38401-58-10-90 32,6 
PacTBOPHTenh 646 rocT 18188-72 32,1 
CnHPT H3o6yrHJIOBbJH rocT 60 t 6-77 33,2 
CnHPT 3THJIOBbtH rocT l 83000-87 35,7 
Tonvon rocT 5789 -78 30,9 

JluTeparypa 

1. Bep)Kfoll..(Kl1H B. B. OcHOBDI coopy)KeHIDI o6oeKTOB rpaHcrropTa He<l>T11 11 ra3a 
[3neKTpOHHl>IH pecypc]: yqe6ttoe nocoforn I Bep)K6MUKl1H B. B., I1paqes IO. H. -
CTaspononh: CKcI>Y, 2014. 154 c. Pe)f<H.M .n.ocT)'IIa: 
http://biblioclub.ru/index.php?page=book&id=457777 
2. 3eMeHKOB IO. ,l(. CnpasoqH11K 11H)KeHepa no 3KcnnyaTaUMl1 tteqneraJonposo.n.os 11 
rrpo.uyKTonposo.n.os [3neKrpOHHhIH pecypc]: crrpasoqHMK. M.: Htt<l>pa-
Htt)KeHepm1, 2006. 928 c. Pe)KMM .n.ocryrra: 
http://biblioclub.ru/index.php?page=book&id=70512 
3. Kpeu, B.r. MamHHbI H o6opy.n.osaHHe raJoHeq>Terrposo.n.os [3neKrpoHHhIH 
pecypc]: yqe6. noco611e I B .r . Kpeu, A.B. Py.n.aqeHKo, B.A. lllMypbirHH. -
3neKTpoH . .n.aH. - CaHKT-I1erep6ypr: JiaHb, 2016. - 376 c. - Pe)KHM .n.ocryna: 
https :// e. lanbook. com/reader/book/81563/#1 

Ilpnno~eHHB 

Bb16op Tuna u pacqeT ueo6xoAHMoro 
KOJiuqecrsa oruerymuTeJieii 

Bhl6op THrra H pacl.feT Heo6xo.n.MMoro KOnMqecTBa orHeTyrrnnenei:f Ha o6oeKTe 
CJie.uyeT rrpOH3BO,l(YITb B 3aBYICHMOCTH OT HX OrHeTywamei1 crroco6HOCTH, 
npe.n.enhHOH rrnoma.l(M, a TaK)Ke KJiacca ITO)Kapa rop10qwx semecTB H MaTepmwos: 

KJiacc A - rro)KapbI TBep,LV>rx semecTB, B ocHOBHOM opraHMqecKoro 

npm1cxo)K,l(eHIDI, ropeHHe KOTOphIX corrpoBo)K.n.aeTC5I TJieH11eM (.n.pesec11Ha, 
TeKCTHilb, 6YMara); 

KJiacc B - no)KapbI rop10qHX )KH,n;KocTeH 11n11 nnaBHmMXC5I TBep.n;hIX semecTs; 
KJiacc C - rro)KapbI raJos; 
KJiacc D - IlO)KapbI MeTannos H cnnasos; 
KJiacc (E) - flO)KapbI, CB.Sl3aHHble c ropeHHeM 3JieKTpoycTaHOBOK. 
Ecn11 B03MO)KHhI KOM6HHHposaHHhie oqarH no)Kapa, TO rrpH BhI6ope 

orHeTyIIrnTeJUI rrpe.n.rrot.JTeH11e oT,n;aeTc.sr 6oJiee ymrnepcanbHOMY no o6nacTH 
npMMeHeHIDJ. 
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,Uml rrpe.LI.enbHOH rrnoma.LI.H IlOMemeHHH pa3HbIX KaTeropHH (MaKCHManhHOH 

rrnoma.LI.H, 3amHmaeMoi1 O.LI.HHM HJIH rpynrroH: orHeTy lllHTeneii) Heo6x o.LI.HMO 

rrpe,D,ycMaTpHBaTb 11Hcno ortteTyunnene:H O.LI.Horo H3 THrroB, YKa3aHHbIX B Ta6n .2 
B o6mecTBeHHbIX 3.LI.aHIDIX H coopy)l(eHIDIX Ha Ka)l()].OM :na)l(e .LI.OJI)l(HbI 

pa.3Me~an.c.s1 He MeHee ,Asyx pyqHhIX ortteryruHTeneif. 

TioMemeHJUI KaTer op1rn: .n; MOfYT He OCHamaTbCj{ orHeTyunneJUIMH, eCJIH HX 

rrnom.a.LI.b He npeBhIIllaeT 100 M2
. 

fipH HanH1IHH HeCKOJlhKHX He60JibIIIHX IlOMemeHHH O,AHOH KaTeropHH 
IlO)l(apHOH onacHOCTH KOJIH1IeCTBO He06XO)].HMhIX OrHeTYIDHTeneH: orrpe,AeJUieTC51 

cornactto Ta6n. 1 c yqeTOM CYMMapHoii rrnom.a.LI.H 3THX noMemeHHH. 

OrHeryurnTen11, oTrrpaBneHHDie Ha rrepe3ap.sI.LI.Ky, .LI.OJI)l(HhJ 3aMeffj{ThC.sI 

COOTBeTCTB)'JOII.(11M KOJIH1IeCTBOM 3ap.sI)l(eHHbIX OrHeTy nrnTeneH:. 

Ta6nm .. ~a TI.1 

HopMhI ocHam.eHHH rroMem eHHH py1IHhIMH orHeTyurnTemIMH 

KaTero Ilpe.ue Kn ace IleHHbl ITo p oUJKOBbie Xna.n.o YrneKHCJIOTHbie 

PIDI JlbHWI no>Ka p e H Of He'I)' WHTeJIH HOBbie OrHeiyI.U HTeJUI 

n oMem 3aLUHIU a BO,llHbl BMeCTHMOCTblO, n/ MaCCOH OrHe'I)' BMeCTHMOCTblO, JI 

eHHSI aeMWI e o rneryUJamer o seruecTsa, wHTen I MaCCOH 

nno ma o rnery Kf H ortteryUJam ero 

.llb, M2 UIHTeJI 2 / 2 5 / 4 10 I 9 BMeCTH sem eCTsa, Kr 

H MOCTb 

BMeCTH IO, 2 2 / 2 5 (8) 
MOCTb (3) JI 3 (5) 
IO I O n 

I 2 3 4 5 6 7 8 9 10 
A, E, B 200 A 2++ - 2+ 1++ - - -

B 4+ - 2+ l++ 4+ - -
1 2 3 4 5 6 7 8 9 10 

c - - 2+ 1++ 4+ - -
Ll - - 2+ 1++ - - -

(E) - - 2+ l++ - - 2++ 
B 400 A 2++ 4+ 2++ 1+ - - 2+ 

Ll - - 2+ 1++ - - -
(E) - - 2++ 1+ 2+ 4+ 2++ 

r 800 B 2+ - 2++ 1+ - - -
c - 4+ 2++ I+ - - -

r ,n 1800 A 2++ 4+ 2++ 1+ - - -
Ll - - 2+ 1++ - - -

(E) - 2+ 2++ 1+ 2+ 4+ 2++ 
06mec 800 A 4++ 8+ 4++ 2+ - - 4+ 
TBeHHbl (E) - - 4++ 2+ 4+ 4+ 2++ 

e 

3JJ.amu1 
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l. ,[(ml Tymemur noJKapos paJJIBqflbIX KJJaccos nopollIKOB01e orneT)'UIHTeJIH JIOIDKRbI HMeTb 

cooTBeTcTByIOnu-i:e 3ap.S1.llbI: .DJUI KJJacca A - nopoUJoK ABC(E); .DJUI KJJaccoa B, C H (E) - BC(E) 
HJIB ABC(E) H KJiacca D - D. 

2. ~ nopOIIJKOBbIX H yrneKHCJIOTHbIX orHeTyUJHTeneli npHBeJieHa JIBOHHa.sr MapKHpOBKa: 

CTapa.Sl MapKHpOBKa no BMeCTlfMOCTH Kopnyca, JI I HOBa.Sl MapKHpOBKa no Macce orneTymamero 

COCTaBa, Kr. I1pH OCHaIUeHHH IlOMemeHHH nopoUJKOBbIMH H yrn eKHCJIOTHblMH OfHeTYIIJHTeJUIMH 

.nonycKaeTC.Sl HCilOJib30BaTb OfBeT}'lllHTeJIH KaK co crnpoH:, TaK H c HOBOH MapKHpOBKOii. 

3. 3HaKOM "++" o603Ha'"l:eHbl peKOMeH,nyeMhie K OCHameHHIO 061.eKTOB orneTyUJHTeJrn:, 

3HaKOM "+" orneTy1mneJIH, n pHMeHeHHe KOTOpbIX JIOnycKaeTC.Sl npH OTCYTCTBHH 

peKOMeH.nyeMblX H npH COOTBeTCTByiomeM o6ocHOBaHHH, 3HaKOM "-" - OrHeT)'IIIHTeJIH, KOTOpbie He 

JIOTiyCKaIOTC.Sl .DJUI OCHamemrn .naHHbIX 06'beKTOB. 

4. B 3aMKttyThIX noMemeHHsrx 061.eMOM Re 6onee 50 M
3 .llJUI Tymemur noJKapos BMecTo 

nepeHOCHblX orHeTy uunen eli, HJTH .llOilOJIHHTeJlhHO K HHM, MOryr 6hITb HCil0Jlh30BaHbI 

orneTyurnTem1 caMocpa6aThIBaIOmHe nopOIDKOBhie. 

ITpw 3aIUHTe noMemettHH: 3BM, Tene<l>ottHI>rx CTaHUHH:, MJ3ees, apxHBOB H 
T . .LJ.. cne.zzyeT yqwTbIBaTb crreu11qnn<y B3aHMo.n.eikTBHH ornerymallUfX semecTB c 
3amwmaeMblM o6opy.n.osaHHeM, H3.LJ.eJIHHMH, MaTep11anaMH H T.n . .D:attHhie 
fIOMemeHHH cne.n.yeT o6opy.n.osaTb xrra.n.oHOBbIMH H yrneK.HCJIOTHbIMH 

orHeT)'IIIHTeJUIMH c ytfeTOM rrpe.n.enbHO .n.orrycTHMOH KOHUeHTpaUHH orHerymamero 

semecTsa. 
floMemeHH.H, o6opy.n.osaHHbie aBTOMaTHt-IeCKHMH CTaUHOHapHblMH 

ycTaHOBKaMH IlO)KapoTyrneHH.sl, 06ecneq11saIOTC.H orHeTynrnTeJlj{MH Ha 50%, HCXOM 

H3 paet-1eTHOro KOJIHtfeCTBa. 
PaccTO.HHHe OT so3MO)KHOro oqara no)Kapa .n.o MecTa pa3MemettH.H 

orHeTyIIIHTeJrn He .ll,OJI)KHO npeBbIIIIaTb 20 M .LJ.JIH o6meCTBeHHDIX 3.ll,aHl.fH H 
coopy)Ketti-Iii; 30 M - .LJ.Jiji noMemettHi1: KaTeropl.fi1: A, E 11 B; 40 M - .LJ.M noMemeHHH 

KaTeropHH f; 70 M - .LJ.JUI IlOMemeHHH KaTerop:IDi Jl 
Ha o6oeKTe .LJ.OJI)KHO 6bITb orrpe.n.eneHo JIHUO, OTBeTCTBeHHoe 3a 

np1rn6peTeHHe, peMOHT, coxpaHHOCTb H rOTOBHOCTb K .n.ei1:CTBH10 nepBHtJHbIX 
cpe.n.cTB no)KapoTymettmr. YqeT npoaepKH HaJIHqH.sl 11 cocTO.HHH.sl nepa11qHbIX 
cpe.ll,CTB IlO)KaporymeHH.sl cne.zzyeT BeCTH B cneQHaJibHOM )Kypttane npOI13BOJlbHOR 

<l>opMbI. 

Ka)K.lJ.bIH ortteTynrnTenb, ycTaHosneHHhIH Ha o6oeKTe, .n;on)KeH HMeTb 

nop.s1.n.Kos1>1i1: HOMep, HaHeceHHbIH Ha Koprryc 6enoH: KpacKoH:. Ha Hero 3aso.n;.s1T 
nacnopT no ycTaHosneHHOH <PopMe. 

OrtteTym1nemi .n.omKHbI scer.n.a co.n.ep)KaTbC.SI B wcnpaaHoM cocTO.SIHHH, 
nepHO.ll.HqecKH OCMaTpHBaTbC.H, nposep.SITbC.Sl H CBOespeMeHHO nepe3ap.SI)KaTbC.H. 

Pa3Memett11e nepBH"tfHbIX cpe.n.cTB no)Kaporyrnettmr s Kop11.n.opax, rrpoxo.n.ax 
He .ll.OJI)KHO nperurTCTBOBaTb 6e3onaCHOH 3BaKyaUHH JIIO.ll,eH. l1x cne.n.yeT 

pacnonaraTb Ha BH.LJ.HbIX MeCTax B6JIH3H OT BbIXO.LJ.OB H3 ITOMemeHHH Ha BbICOTe He 
6onee 1,5 M. 
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,[(JUI pa.3Mell(eHIDI cpe.ll,CTB fIQ)KapOT)'llieHIUI' 

HeMexaHH3HpoBaHHOro HHCTp)'MeHTa H fIO)l(apttoro HHBeHTap.H B np0113BO.ll,CTBeHHbIX 

H CKJia.ll,CKHX fIOMell(eHH~, He o6opy.u.osaHHblX BttyrpeHHl1M npOTl1BOfIO)l(apHbIM 

so.u.onpOBO.ll,OM H aBTOMaTH~eCKl1Ml1 ycTaHOBKaM11 fIO)l(apoTyrneHIDI, a TaJOKe Ha 

TeppHTOpHH npe.n.npIDIT11H ( opraHH3au.11H:), Hap~HbIX TeXHOJIOrJ1lieCKl1X ycTaHOBOK 

3THX npe.u.n pID1Tl1H Ha paCCTO.HHl111 6onee 100 M OT Hapy)l(HbIX fIO)l(apHbIX 

so.u.011cTOl-IHl1KOB .u.omKHhI 06opy.u.0BaTbC11 rro)l(apHb1e II.J.11ThI. Heo6xo.u.11Moe 

KOJil1l!eCTBO fJO)l(apHbIX IIUITOB 11 HX nm orrpe.u.emnoTC.H B 3aB11Cl1MOCTl1 OT 

KaTeropH11 TIOMell(eHl1M, 3.ll,aHl1M ( coopy)l(eH11li) H Hapy:>KHhIX TeXHOJIOr11~eCKHX 

ycTaHOBOK no B3pbIBOTIO)l(apHOM 11 IlO)l(apHOH onacHOCTl1, npe.u.errbHOM 3all(l1w.aeMOM 

fJJIOll(a.ll,11 0.ll,Hl1M IlO)l(apHbIM ll(l1TOM 11 KJiacca IIO)l(apa B COOTBeTCTBHl1 c Ta6n. TI.2. 

HopMbI ocHall(eHIDI 3.z:I.aHHH ( coopy)l(eH11li) 11 

Tepp11Top11li IlO)l(apHbIMH ll(HTaMH 

HaHMeHoBaHHe Q>yHKUHOHam.Horo HaJHaqemur TI pe.nen bRaJI 
noMememrn H KaTeropm1 noMememiA HnH Hapy>KHbIX JammuaeMaJI 
TeXHOnOrW!eCKHX ycTaHOBOK no B3pb!BOilO)f(apHOA H nnoma.zo, o.nIDtM 

nO)f<apHOH onacHOCTH IlO)f(apHblM rmtTOM, 

A , EH B (rop10trae ra.JbI u )f<H,ll.KOCTH) 

B (TBep.n.b1e ropIOYHe Bemecrna H 
MaTepHam.1) 
f H,[{ 

TI0Mememu1 H orKpbITbie rrnoma.n.KH 
npe}].IlpIDITHH ( opramnauIDi) no nepBH'IHOH 
nepepa60TKe CeJibCKOX03SlHCTBeHHbIX 
KYJibTYP 
IToMemeHIDI pa.JJIHqJ{oro Ha.JHatJem1a rrpH 
npoae.n.eHHH CBapOtJHblX HJIH .n:pyrHX 
omeonacHDIX pa6or 

06o3Ha'leHH.si: 
lUfl-A - UJ,HT no)f(apHhIH Jl.JUI O'laroa no)l(apa KJiacca A; 
ll.J.CT-B - W.HT no)f(apHbIH .Ll)l.11 Olfaroa no)f(apa KJiacca B; 
ll.J.CT-E - l.J..IHT no)f(aprn,1i1 .Ll)l.si O'laroa no)l(apa KJiacca E; 

M2 

200 

400 

1800 

1000 

-

Kn ace 
no>1<apa 

A 
B 

(E) 
A 

(E) 
A 
B 

(E) 
-

A 

UJ.I1-CX - IUHT no)l(apHI>ri1 Jl.JUI cenbcKoxo3.11j;jcTaeHHh1x npe.u.npH.sirnH ( opram13au1di); 
w.nn -lll,HT no)l(apHblH nepe.U.BIDKHOH. 
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Ta6n11u.a I1.2 

T Hil IUITTa 

ll{IT-A 
ll{IT-B 
ll{IT-E 
ll{IT-A 
11{IT-E 
IIU1-A 
ll{IT-B 
ll{IT-E 

ll{TI-CX 

ll{IIIT 



ITo)l(apHbie II(HTbI KOMIIJJeKT)'JOTC}l nepBWIHbIMH cpe,ncTBaMH 

HO)l(apoT)'Iliemu1, HeMexaHH3HpOBaHH.blM IlO)l(apHbIM HHC1'pyMeHTOM H HHBeHTapeM 

a cooTBeTCTBH.H c Ta6n. IT.3. 

Ta6mu~a IT.3 
HopMbI KOMnneKTa~HH IIO)l(apHbIX I.IUiTOB 

N11 HaKMeHoea1U1e nepBH'lHhrx cpe.llCTB HopMbt KOMnneKTaUHH a JaBHCHMOCTR OT 
N11 no)l(apoTyweHH.11,HeMexattHJttpoaaHHoro THna nolKapeoro uurra u KJiacca nolKapa 
n/n HHCTpyMeHTil H KHBeBTap.11 

mrr- l.l{TI-B mn-E mn- mnn 
A KJiacc B KJiacc E ex 

KJI. A 

l 0rHeT)'UJ HTeJlH: 
B03AYIDHO-neHHble (OBIT) BMeCTHMOCTblO l 0 J1 2+ 2+ - 2+ 2+ 
nopOUIKOBble (OD) BMeCTHMOCTblO, n/ MaCCOH 
ornerymamero cocTasa, Kr 

10/9 l++ I++ I++ I++ l++ 
5/4 2+ 2+ 2+ 2+ 2+ 
yrneKHCJlOTHble (OY) BMeCTHMOCTblO, J1I 
MaccoH ortterywamero cocTasa, Kr 

513 - - 2+ - -
2 JlOM l I I I 
3 6arop I I 
4 KpJOK c .nepesRHHOH PYKORTKOH 1 
5 Be.npo 2 1 2 I 
6 KoMnJleKT .llJlR pe3KH 3ne1CTponposo.nos: 

llO)f(HHU,bl, .AH3JleKTPH'ieCKHe 60Tbl H KOBPHK I 
7 Ac6eCTosoe nonoTHO, rpy6owepCTHM TKaHb 

HflH BOHJIOK (KOWMa, noKpbIBaJlO H3 
HeropJO'iero Marepuana) 1 1 1 I 

8 JlonaTa UITblKOBaR l 1 1 I 
9 JionaTa COBKOBaJI I ] 1 ] 

10 BHJ1b1 1 
11 Tene)f(J(a .ll.11.11 nepeso3KH 06opv.nosaHH.11 I 
12 EMKOCTb .llJlR xpatteHHJI so.nh1 o6beMOM, tor': 

0,2 l 1 
0,02 I 

13 RluHK c neCKOM I l 
14 Hacoc PY'IHOH I 
15 PyKaB )fy 18-20 .llJllIBOH 5 M 1 
16 3autHTHblH 3KpaH 1,4*2 M 6 
17 CTOHKH .llJlR no.nsecKH 3Kpattos 6 

ITpHMet.Jattlf.R:: 
1 . .Un.R: TyrneHH$1 no)f(apoa pa3nWIHhIX KJJaccoB nopoIIIKOBbie orneTymHTem1 .llOJDKHbI HMeTb 

cooTBeTCTBYJOl.llHe 3ap$1.n.hl: .llJ1j{ Knacca A - nopomoK ABC(E), Knacca B u (E) - BC(E) mm 
ABC(E). 

2. 3Haqenm1 3Hru<OB "++", "+" u "-" npuse.neHbI B npHMe•rnHHH 3 Ta6rr. TI. l. 
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J:>oqJ<H .D;IDI xpatteHIDI BO.Ahl, ycTaHaBJIHBaeMbie pH.D;OM c IlO)l(apHbIM Il(HTOM, 

.D;OJI)l(Hbl HMeTb o6oeM He Mettee 0,2 M
3 

H KOMnJieKTOBaTbCH Be.n;paMH. 5IUJ.HKH .D;IDI 

rrecKa .D;OJI)l(ttbl HMeTb o6oeM 0,5; 1,0 HJIH 3,0 M
3 

H KOMITJieKTOBaTbCH COBKOBOH 

nonaToii KoHcTpy~IDI HII.(HKa .n;omKHa o6ecnet:nrnaTb y.n;o6cTBO H3BJiel.femu1 necKa 

1-1 HCKJI10qaTb nona,D;aHHe oca,D;KOB. 

5lmm<H c neCKOM, KaK npaBHJIO, .D;OJDKHbl ycTattaBJIHBaTbCH co llJ.HTaMI1 B 

IIOMeil(eHIDIX HJIH Ha OTKpbITbIX nnow.a.n;Kax, r.n;e B03MO)l(eH p03JIHB 

nerKOBOCilJiaMeIDUOII.(HXCH HJIH ropIOl:fliX )l(l1.D;KOCTeH. 

~ noMeu:r.eHHif H Hapy)l(ttbIX TeXHonor11:qecKHX ycraHoBoK KaTeropHH A, E 11 

B no B3pornono)l(apHoif H no)l(apttow onacHOCTH Janae necKa B HUJ.HI<ax .AOJI)l(eH 6hITh 

He Mettee 0,5 M
3 

Ha Ka)l(JJ;I>Ie 500 M
2 

3aUJ.Hu:r.aeMoif nnou:r.a.n;11, a .AAA rr0Meu:r.ett11:H 11 

Hapy)l(HbIX TeXHOJIOrnqeCKl1X ycTattOBOK KaTeropHH r H ):I; He Mettee 0,5 M
3 

Ha 

Ka)l(JJ;bie 1000 M2 
3aUJ.Hu:r.aeMOH IlJIOII.(a,LJ;H. 

Ac6ecTOBbie rronorHa, rpy6ornepcTHbie TKaHH 11n11 soiinoK .n;on)l(HbI 6bITb 

pa3MepoM He Mettee 1*1 M. B Mecrax npHMetteHIDI 11 xpaHeHHH JIB)I{ H r)I{ pa3Mepb1 

IIOJIOTeH MoryT 6bITh yBeJIHl.feHbl .n;o 2* 1,5 M HJil1 2*2 M. 3TH cpe.n;CTBa 

peKOMett.n;yercH xpattHTh B so.n;oHenpomu.i;aeMhIX qeXJiax, ynaKOBKax, nep110.n;w1ecKH 

(He pe:>Ke 1 pa3a B rpH MecHu.a) rrpocyllIHBaTb H oqHII.(aTb OT nbmH. 
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