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Y,llK 502.7(07) 

Ouenxa B03!leHcTBHll na okpyscatouryto cpezry, 3Ko.l0rH'leCKa~ sxcneprma: 
Y'leOHO-MeTO,UWlecKoe noco6ne .aJHI BbI:10JIHeHHJI KypCOBOH pa60ThI «Ouenxa 
B03!leHCTBHlI aa aTMoc<pePHbIH B03nyX» I COCT. JI.M. l1ClIHOR, 

A.B. Jlesua, t.B. flpOXOpOB, B.A. KparneHHHHMKoBa II rOYBflO ens ITYPTI. 
ens, 2006. 43 c.: MJI. 5. 

Flpnsenensr crpyxrypa M conepacaane KypCOBOH pa60ThI, nocBHwcHHOH 

O,UIIOMy li3 pa3,UeJlOB .o;HCUHITJlJUlbI «Ouenxa B03neHcTBlUI na OKPY)I{aIOllIYIO cpe

zry» - «Oueaxa B03.L(ellcTBHlI aa aTMoc<j)epllblH soanyx». 

Ilpenaamaseao aJlJl crynerrron HH)I{eHepHO-3KOJIOrH'lecKoro ¢aKynhTeTa, 

crynearoa sexepaero R sao-moro ¢aKyJIhTeTOB, ofiysaiouraxca no CneUJlaJIbHO

eTII: 320700, a TaIOKe ana cnyuiarenea .paKYJIbTeTa npotpeccnoaansaoti nepenon
rOTOBKH CrreUHaJIHCTOB. 

PeueH3eHT: zrouetrr Ka¢eaphI TerIJI03HepreTHKH eIT6 ITYPD KaH,U. TeXH. 

aays, c.H. Cssoponan. 

Flcnrorosneao M peKOMeH,llOBaHO K nexara KaljJe.ll.pOH OXpaHbI ozpyscaro

melt cpeasr H P8.UHOHaJIhHOrO HCrrOJIh30BaHfL'l npaponnstx pecypcos rOY BITO 

Cn6 ITYFfI (npoTOKOJI.N"2 3 OT23.0L06). 
Yraepxneao K H3)laHHlO MeTo)J.nqeCKOH KOMI:fCCnelt HH)KeHepHO

3KOJIOmqeCKoro .paKYJIhTen roy BflO. Cfl6 rTYPIT (rrpoTOKOJI N~ 2 OT 
28.02.06). 

• 

© roy BUO Camcr-Ilerepoyprcuatt 

roeY.I\apCTBCHHhIH. TeXHOJIOTWleCKHJI 

yaaaepcnrer paCTHTeJIhHhlX nOJIJiMepOB, 

2006 
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Y,ZU< 502.7(07) "'7',1~:::,.',,: 

Oueaxa B03JlelcTBHlI aa Okp)')UlOUl)'IO~~~',' ~O:1J01'H'IecKaJI 3KcnepTH38: 

YlJe6Ho-Mero./Ul'fecKoe noco6Re )J)llI' BwnOJlH~ K)'PCOBOI pa60ThI «OUeHKa~ 
B03JleiiCTBHlI H8 ~oc4lepm.UI ~> ' I COCT. JI.M. MCRHOa. Y 
A.B. JleBHH, Ii.B. Ilpoxcpos, H.A. KpamCHHHHRXOBa /I rOYBnO CTI6 ITYpn,:,< 
Cn6., 2006.43 c.: HJI. S. . ,,' ' 3' 

':f., 
, ' ... J.F" 

" ",il'

, ' , ' ,' '" ,,~,', '>':::~s~A}~~~::\·, 
Ilp~~ C1p)'l('I)'pI, B coJlCPlIC8HHe xypcoBOi ,pa6ont.::D~It., 

OJlHoMY H3 ~AIl~ «OneHICa B03JleACTBIUI na o~~ :epe_ 
JIY» - <<Ou~ .~.Il ~HIodl B03J(yx». ",' '.;:.' 

IJpe~,.~/~:'ot!~~JlepHo-3KOJJ~ec~6m"_JJr.~_J 
Cl)'JleHTOB ~~~3aotuioro'~m.TeTOa. G6)"18lO1IlBXCJJ no cnehaaJI~BQ-- ' ,;' 
CTH 320700...... 'AU CJJ)'JIIaTUeiftuYm.tfta~OIl8JlloHoftnepenolt- <, 
roTOBICB~' ",~ " ""~~,:'" ' , .." 

--..L... 

Kypcosas pafiora aa reny: «060CHOBaHl1e HopMaTI1BOB npenem.no nonyc

THMbIX Bbl6poCOB (TI)J:B) 3arp5l3H5IJDIl(HX neWCCTB B arvocrpepy H MepOnpH5ITl1l1 

no HX )10CTJDKCHHI{) BbIIlOJIH5ICTC5I aa OCHOBe 3aKOHOnaTCJlbHbiX Ii HOPMalHBHblX 

JlOKyMeHToB B 06JJaCTI1 HOpMHpOBaHI1j{ Bh16poCOB B arvocrpepy [1,2]. 

Kypcosas pafiora BbIIlOJ1HlIeTC>I CTy.nCHT3MM HenOCpC2jCTBeHHO B YQC6HbIX 

cevecrpax. TI03TOMY B ee conepnranae BKJll{)'ICHbl He nee sonpocsr, xoropue rpe

6yCTCli paCCMaT'pHBaTb na npaxrnxe npa pa3pa60TKC HopMaTHBOB fIJ],B. 

B OTJ1l1QHC 01' peansuux npOCKTHblX MaTepl1aJJOB B KypCOBOH pafiore He 

HCnOJIb3Yl{)TCH xapra-cxexa IlpellIlpHSlTH5I H caryauaoaxaa xapra

cxeva paiiosa ropozia, B KOTOpOM paCrrOJlO)KCHO npe;UJpHHTHe, JXJl51 aexoroporo 

ynpomenaa 3ana'-!H Hop"mpOBaHIDI Bbl6poCOB B KypCOBOll pafiore B Ka'JeCTBe 

OObeKTa ,D,Jlll 060CHOBaHHH HopMamBOB rr)J:B sanaercx TOJJbKO T3ll HJlH KOTe.'1b

HCUI, TIPH :nOM yqHThlBaeTC5L 'ITO IIn51 T3U J.I KOTeJJhHhfX rpefiyeraaa lJIHpJ.lHa ca

HI1TapHO-3allJ,HTHOH 30HbJ (C33) onpenenaercs rom.xo no pe3YJlbT3TaM paC'JCTa 

3ar-P5l3HeHIDI arvoctpepu (P3A). 

B KypCOBOH pa60TC HopMaTHBbI' npenern.ao )10IlYCTHMbIX 

Bbl6poCOB MoryT 6blTb yCTaHOBJ1eHhl B 3aBHCHMOCTIf 01' 

pe3YJlbTaTOB onaoro I1JJIi JICCKOJIbKIiX IlOCJle.IlOBaTeJlbHO BbIIlOJJHeHHblX paCTJeToB. 

rOTOBa51 KypCOBa5! pafiora COCTOHT H3 Il05lCHHTeJJbHOH 3anHCKl1 06beMoM 

35-50 cTpaHI1U Ii paCnCTJaTKH pacneros na 3BM, 
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1.	 Ofiunre nO.10"'CHIISI f
~ 

HOPM3T1JB IlJlB . M3CC3 sarpaansiourcro BeIl.(t'CTB2., COJ-:pJKaW311UI B C:1I1

.~.. 
~,HImy Bpe"leHI1 B nufipocax OT O;II1HO'-lHOrO I1CTO'-lHI1Ka IFill OT rpyrmu I1CTOlJIlI1

KOB II cosnaiornaa B pesynsrare p3CCel1B3HI111 B aDlOC<pepHOM Bouyxe npnsev

xyro KOHueHTp31l\1/{), He npessunarouryro rI,llK C )''-IeTO''\ qJOHOBOro 33rpll3HCHI111 

[31· 

)laHHoe onpene.reaae MO)l(HO asrpasars CJlC,11)'/{)WI1M YCJlOBI1CM: eC!I1 qiax

TI1'JeCKHH BbrOpO(; ';arpll3HlIKlll]ero BcweCTB3 M ::: fl,llB, TO 

c + edJ
--' sl
npK (I) 

rzie C - cyvxrapaaa KOHueHTpaUJ1SI aarpll3HSIKJwerO BCIl]eCTBa, C03JlaBac

Mall rpyrmoir I1CTO'JHI1KOB, Mr/M
3: 

C¢ - <pOHOBall KOHueHTpalll1SI aarpasasnourero BeUleCTBa, Mr/M
3

; 

nUK - MaKCHMaJlLHalI paaosaa npenem.no ,110rrYCTI1MaSI xoauerrrpanns 33

rpaaaarotnero sentecrsa B aTMOC<pepHOM B03.Jyxe aacerienn LIH nynxros, Mr/M
3

. 

".: 

.,. 
BbIITOJ1HI1MOCTb YCJJOBI1H (I) yCTaHaBJll1BaeTClI 11 peayrn.rare paCLICTa 33 ~ 

rpH3HeHmI arwocrpepst (P3A). 
.~ 
~.~Ecna YCJJOBJfe (I) He BhIITOJIHSIeTClI, TO HOPMI1pOB3HI1e BhIOPOCOB B aTMO

c<pep)' npa paspaficrxe npennpoexrnon 11 npoexraoa ,110KYMeHT3nI1H rrpOl13BO

JUITCH B HeCKonbKO ;n3U01l p3C'JeTOB. H3 saxmo-nrrem.aoa CT3.111B yCJ10B!1e (1) 

nOJI)I(HO ofiecne-msari.ca. 

Flpennaraexn.re MepOnpl1SITl-ISI no coxparncmoo HbI6poCOB B arsrocdiepy 

J.\OJJ)I(Hbl B urore ooecne-nrn, 1l0CTl-I)I(eHl1e HopMaTHBoB rI,llB. 

Pasvepuocrt, HOpMaTHBOB fl,llB - ric II r/ron. .;p 

OepopMTIeHHaSI KypCOBalI paOOT3 ;Iomlma conepxan, CJIenYKlWHe 
~ 

pasnem-r: J•	 aHHOTallHlO; 

•	 BBeneHHe; 

•	 I1CXO,Ul·Ible nannue: 

4 

•	 paCt.ICT KO.ll1lJ('CTBa ;:{bI~10BbIX r330B~ 

•	 pacxer KO.1Il clCCTB 3arpil3HlIKlWIlX seinecra: 

•	 pacxer 3arpjl3HCHI1il anlOC<pepHoro Bouyxa; 

•	 npe.J.J10)KeHIlSI no 1I0pM3TIIBaM .101 !)TTI1MbIX BbI6poCOE 3arpil3H monnix 

BeIueCTB B arvocoepy: 

•	 KOIlTpO.-ib 33 CoO.TIKli!eHl1eM HOpMaTI1BOB fl,l,B; 

•	 MepOnpl1HTHSI no perynaposaamo BhI6poCOB B arvocrpepy; 

•	 npenorsparnenne aBapHHHbIX BbIOPOCOB B arwocrpepy; 

•	 .1HTepaTypy; 

•	 npHJJo:n;:eHIlj[ - paCIICt.I3TKI1 pe3YJJhTaTOH P3A ua 3BM. 

MeTo,11HLJeCKIle YKaaaHJfH lIO asmonaeamo 11 OepOPM.TICHJfKl OT,Ue,lLHbIX pas

.ileJlOB KypCOBOI1 paOOHI paCCMaTpl1BaKlTCSI HHlKe. 

2. Baenenne 

Bo BBe,nemm naercs xapaxrepacrnxa paCCMaTpI1BaeMOro IlCTO'-lHIlKa sa

rpssnenas arraocrpepaoro B03,11yxa, 11 crasarca sanana KypC0130H paOOTbI. 

Ha T3U !1 KOTCJIhHblX MOryT I1CrrOJlb10B3TbCH CJIeJlyloWHC BH.1lbI ronnrnsa: 

TBep,110e (KaMeHHhIH HJlI1 OYPbIH yrrm, crranusr), )IC1lnKOe (Ma3yT), npnponauf ras. 

TOrrJJI1BO C)KllraeTCSI B KOT.'1aX (naposux !lJlI1 aonorpeiiasrx), 06opYJlOBaH

HbIX KaMepHbIMH IWM CJJOeSbIMIf TOflK3\1I1. f1oCJleJIHI1MIl MOryT 6bITb ooopynosa

HbI KOT.lhJ OTHOCIlTC'JlbIlO He6o!lbrDOH naponpOH3BO;JJlTeJIbHOCTII, CJKl1raJ<JUHle 

rsepnoe T01Ell-lBO. 

B IlOSICHlfTeJlbHOH 33nl1CKe rpeoyercs E COOTBeTCTBI1I1 C 11\:XO.alIbIMI1 nan

HhIMIl KOHKpeTHO OIlI1CaTb OObeKT (ronmrso, Ha3Ha'JCHl1e KOTJJOB 11 T.,11.) 

ll,JIll ocymecranerurs E03MO)l(HO Donee nonaoro CJKl1raHHll TOlUlIm3 B03JJ.YX 

B TOlIKI1 KOTJIOE nO)/3IOT B KO.1Ht.IeCIJ3e neCKOJJbKO o()jlhweM, '-IeM rpefiyercs Teo

peTH'-IeCKI1. B CEll1!! C :nllM I1CnOnh3)XJT nOHSITHe «KO)<p¢l1ulleHT 1136hITK3 B03.,:!) 

xa, c». B peansasrx YC10BHlIX 3H34CHI1e K03<P<PHlII1CHT3 c sa KOT.10M COCTUBJI>ieT 

c1,25 1,4. 
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Tsepnoe v. 1KI1;lKOe TOn.THAO COC"rOllT 113 OpraHWH:CKC,j:j ;1 \II1Hepa:lhIJoil 

YaCTeil. OpraHW1CCKa}l -iacn, TOnJlHBa cropaer, ofipasy» rrpo.ivxno CI0paHWI. OC-

HOBHblMH KOMDOHemaMH KOTOpbIX llB,l}lKlTC}l .1Y1~)KCIU yJr:epo;,a (yneKI1Clh[H 

ras) H BO,1LllHOH nap. Taioxe OOP33)XYrC>I rasooopanu-re ',arp:BH}lKJ!l1lie seuiecma: 

OKCH.iIbl 330Ta (B nepecxere rra ;:\HOKCI1:1 aJOTa), OKCH,l yrnepo.ra, ;rIiOKO:"1 cepsr. 

I1pH CJKI1ramm npapomroro rasa, He coaepscauiero B CHoeM COCTaBC cepo

B011Op0:1, ,JHOKCH;l C:~I'I,1 He oopasyerca. 

Mnnepam.nas t,~C' E. TOIi,ll'fBa 5HLl}leTC}l 6a:l,laCTOM. B peaynsrare CIKHram111 

TOI1JHlBa OHa QaCTJ1ll.HO OIlJ12.llS,AcTCll, 06pa3)51 uina«, KllTOPblH ynanserca sepes 

mnaxcsue BOpOHKH, paC1l0JI0JKeHHhle non TOnI<OI1, a OCT<L1bHa51 ::IOJI51 MlfHepaJIb

!lOH 'l.aCTI1 TOl1nI1Ba H<L1hIBaeTC5l 30JJOH. Hm160,'Jee xpynnue '-IaCTl1L\hl 30:lb[ ocazc

~aIOTOI R ronxe, a 60Jlee MeJJKHe (nerysaa :WJ1a) - BhIHOC5ITC51 H3 TOllKH nponyx

TaMIf cropanas. TIPH pafiore KOTe]lbHOH aa Ma3yTe B ):(bIMOBhIX rasax COgeplKHTC5J 

M(3)'T!llUI 30JJa. 

Kpoxre aroro, I1pH pafiore KOTJJOB aa raepnox lJ )f(lJLlKOM TOIlJlHBC scnoro

pesnnre '-IaCTHUhl TOIlJlHBa Il IlH.'lf C3JKH raioxe RhIHOC~TC5I C npcnyxrasr» cropa

HM5l. 

06pa3YIOLL\UeC5l D,blMOBhle r33bI COCT05lT. TaKI1M 06pa30M, H3 a30T3. yrnexn

cnoro una, BOAAHhlX rrapon, OCTaTO'-lHOfO xacnopona, f33006pa3HbIX rrpHMeceM, 

H3 xacruu JIeTyqeii 30]11>1 H calKlf. 

B ue}LOM npl1 pafiore KOTJJOB ua pa3JlW-lHhlX BI1D,aX TOrrJIlJBa COfJI3CHO MeTO

nl1Ke :~OJJJKHbl uopsmposarscs cneziyiouiae 3arp5I3H5IKJWHe aeurec i fja: 

./	 npn paoore KOTJlOB aa Ma3yTe pac 'leT IIpOBO):(HTCSl no OKCH.JaM aaora, 

.rIlfOKCMny cepu, OKCH)J} yrnepona. Ma3yTHoH sene. caxe; 

./	 HpH pafiore KOTJlOB H3 yrne - Ill' OKCHDaM a30Ta. :IHOKC[1Jl\' cepu • .'IC'· 

Ty'leH 30.Ie, caace, OKCHg)' yrnepcna: 

v"	 npM pa60TC KOTeTOBH3 npapOLlHOM ra3C- no OKCI1.~aM asera. 

3. Hcxo.rnsre .raiuu.re 

Mecropacno.icxcaue T3U KIH KOTe.lbHoH 3a.JaeTOI g.l51 BbJ60pa revuepa

rypu uapyacnoro B032Iyxa H K03<NJl1IIHeHTa reuneparypnon CTpaTI1cPHK3mll1 (A). 

BblCOTLl (H) HCTO'IHlJKOB Bhl6poCOB H ;lI1aMCTphl (D) yCTb51 rpyoi; 3a;:\a1OT

cs B M, resineparypa (T) ,JhIMOBhIX ra30B na BblXO;J:e H1 rpyfis: - B "C. 

XapaKTepHCTI1KH Ton.nI1B BKmO'JaKJT BM,II (rsepnoe, )f(MgKoe. rasooopaarroe). 

l\1ec-ropacno.loiKeHl1e, MapKy (n,l5l raaa - HalJMeHeBaHHe raaonpoeona). PaC'-IeTHhIH 

pacxon Ton:U1Ba (8,,) 3a2IaeTC5I B Ti'-l I1Jl11 ThIC.Mo/'l (:r:ISl rasa) aa OIl,H H KOTen (n a

pOBOI1 HITH BO,llorpeAHbIH); xpove roro, 3a,IIaeTC5l roJOBOH pacxo.a TOflJlHBa (B) B 

r/roz; )l,l5l ouenxn B<LI0BhIX Bhl6poCOB 3arp5l3HSIIOUU1X BCIUCCTB. 

K03cPcPHui1eHT WloblTKa soaayxa (a) 1a.uaeTC51 O,III1HaKOBbL'vI iLl51 scex HC

TO<JHHKOB BhI6poCOB. 

XapaKTepl1CTHKH KOTJiOB sanaiorca B BHAe HX napOrrpOH3BO):(HTeJlbHOCTH 

T/,{ lInH 1'eJ1JJOnpoH1BOIunCJ1I>HOCTH - rK<L1/'-l. C).]HoBpeMeHHo 3anaeTC5I <JI1CJ10 

KOT,10B, coernnremn.rx C KOHKpeTHblM HCTO'-lHHKOM (,IIhIMOBOH rpyfioji). 

<DoHoBoe 3arp513HeHHe MOJKCT 6hITb sanano -repea <pOHOBylO KOHueHrpaU11l0 

1
(Cep, MriM-) no KOHKpeTHoMy 3arp5l3H51KJlueMY semecrny, 

KOOP,lIl1H3ThI HCTO'IHHKOB X H Y 3a/13KJ1'C5I B vcrpax. B 3a;raHHH aa KYpCO

syio pafiory HC1l0;) b3YIOTC5I TOJIhKO ycnonaue xoopnnnart.r. 

4. PaCQCT KOJlllQCClBa JlblMOBhlX ['330B 

Pac-ier KOJ1H'-IeCTBa llhlMOBhlX ra30R OIJpeneJ111eTC5I 110 epopMy.le 14J: 

V' __ B; ·VI · (273 -t- T) 
. I - ---3~ti.273-· M'/C, (2) 

rne V,- BbIXO.J npO.l)'KTOB cropauns ronnasa, HM' hT, HM"/HM; npn a > 1: 

B, - pacxo.t ronrunsa, T/<I, ThIC. ]\1'/'-1 (nel51 npaponuoro rasa); 

T - rcvneparypa OTXOZI5lIlU1X llhlMOBhlX raJOB. °C. 

GeJJWH1H3 V, pacc-nrrsrsucrcs no <P0PMY;jC: 

~
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V, O~ v,' T (a -1)' Vi'. (_11 !L'IH BO,'IOI'PfiiHbIX KOT,IOB K'.l1:'=-' 0.0] I:;, Q, + 0.03. 

r ie V,o - BblXO,} npo.ryxroa CrOraHIUI npn U ~ J, 

VO 
- TeOpeHI'1eCKIi neooxonnssoe KOJlJlyeCfBO BOUyX3. H\1' 'xr, HM'!HM': 

a - K03(jlqmUHeHT in6bITKa soznyxa. 

Y oB"~JIIiYIiHhl r' V0 aaancsr OT acno.u-sycnoro TOf1:IIiBa 11 npnae.icuu B 

J1pHJ10)!{eRI1l1; T, a - Y1CXOllHble )13HIlbIC. 

5. Pac-rer KOJlH'feCT8 3arpsBHSlI01lUtX BCIllCCT8 

MeTOLlHKa pac-rera KO.1HlieC rs 3arpjf3HSlKJU\HX BelIlCCTB H3nO)!{eHa B [4,51: 
LlaHHbIe 0 KOTeJIhHbIX YCTaHOBKax, 1l,:nOJIb3yeMblc rrpn pacserax MO)!{HO naHTH B 

CrrpaB0'1HHKe[6]. 

OI<.CUObl aloma 

BaJIOBbIH BhIOPOC OKCU006 asoma npn paoore lIa l03e onpenenserca no 

¢opMyJIe: 

M = Bp·Qr, ·KN02·~'·~( Pu' (l-~,) . (J -~8)·kn. r/ron, 

r.ne Bp - paCT1eTHbLH pacxozr Ton.'THBa, ThIc.M'/rOll; 

Pacsersruf pacxozt TOf1.'IIiBa nepecaarsraaerca no cnellYlOll\eH <!>opMy.TJe: 

B, = B'(1-Q4/l 00) , 

rzte B - (jlaKHI'leCKI1H pacxon TOIlJH1Ba, r/ro.a: 

Q4. norepa renxa C yHoCOM scnencraae MexaHIFleCKOM: HenOJIIIOTbl crora

HHSI TOnJIHBa, '?-o. 

HeCMOTpSl na TO, '-lT0 BO acex .popMy:rax lI.'HI pac-rera OKC!-t'lOB WIOTa rpefiy
eTCSI nOnCTaBnHTb pacvernsni paCXOLt TOnJ1l1Ba (B ) , I1pH paCYeTC OKCI1l\OB a30TJr 
nO.J06HbIH nepecxer He 11Men CMbICJIa, TaK KaK BeJll1'-!HHa q, - norepn renna C 

yHOCOM BCJlenCTBl1e MeXaHl1yeCKOH HenOJIHOThI cropaans ronnusa, % - )]}I51 npa
pozinoro rasa paaaa O. C;JellOBaTC.1b110. B (jlOpMyJIy cne.rycr flo,J,CTaWI5lTh pacxo.i 
TOnJIHBa B uarypansusix enanuuax, T. e, B, .~ B. 

cQ' - HH3UJ3j! rennora cropaunx TOI1JHlBJ, \l,J)!{M ; 

I(M)1 - y,'(eJlhHbIl1 Bhl6poc ,.lKClUIOB 330Ta npi: CiKHraHI1J1 raja. jIMD,)!{, OI1

penenaerca no (jlopMyJIaM: 

ll:lll napossrx KOTJlOB l':"r):,=-' O,OI"D + 0.03. 

r.ie D - Ql3KTWleCKJll naponpouaaonaren bHOCT b KOTila, r/«: 

r .te QrcP3KTII'1eCK3H TeI1.l0BJH MOilIHOCTb KOT.'la no BBe.JeHHoMy B TOIIK) 

ren.ty, 1\1B1, onp':,1e:15l<.'\1311 no tPop\l)'Jle: 01'" Br ' o.. r.ie - B, EMi/C. 

3nech C.1C.JyeT o6paTHTb BHHMaHHe na ellHHJ1Ubl. B KOTOphlX noncraanaercs 
B? KaK n:l51 pacxera Ba.10BbIX BbI6poCOB (B r/ron). TaK 11 .:l.JI5I pacscra M2lKCI1M,Llb

HbIX Bhl6poCOB (B ric) npl1 pac-rere ljJaKTII'1CCKOM TenJIOROH MomHOCTIi ReJll1'HIHa 

B, 11011CT3BJISlCTCSI B HM'/c. 

COrJIaCHO \IeTOnHKe pacxon 10nnHBa HeOOXOllli\10 Y'1HThIBaTh B HOpMCLlb

HbIX 0,,1 3• J10LlOOHbIH nepecxer IiMeeT CMhICJI, Hanpl1Mep, npn cnC.J.YK)lllI1X ycnosn
}IX: ;TPOH3BO,IIHTOI nonorpes noaasaesroro B TOIIKY B0311yxa H, BCJIC,lcTSlie :noro, 

resrneparypa rronasaevoro TOILlHsa TaKJKe pacrer J1 B npt1'1!1X JlO!l06HbIX CJly'13

JiX. Ho nozrofiuue YCJIOBHSI .:IiI}I «vansrx» KOT_10B BCTpCLJaIOTClI HC'1aCTO, nO)10MY 

nonooHhIH nepec-ier npoIBBollHThCSI HC 6YllCT H CJIe,IIyeT npnnsrs: llM'!C = M 
31c. 

0, - 6e3pa3MepHhIH K03Q:l(jlHUHeHT, YYHTbIBalOllll1H npl1HUl1n HaJIhHYIQ KOH-

CTpyKUHIO ropenka: 

,IIJISI scex nYTbCBblX ropenox uanopaoro THIla ~,=1 ,0; 

amI ropenox HH)!{eKIlHoHHOro THIla 13.=] ,6; 

)])UI roperrox ,D:ByxC1yneH'1aTOrO OKliraHJ1S1 ~\;=C'-7; 

~, - 6e3pa3MepHblH K03(jl(jlHUHCHT, Ytfl1TbTBaIOlUHH rexmeparypy B03,D:yxa, 

noztasaevoro .LUISI ropeaas, ~\= 1+O,002( trn- 30), rzre trA - TeMnepaTypa rOp51<IerO 

B0311yxa, DC; lIpI1HHMaTb<~,=l: 

Bu - 6e3pa3MepHblH Kw(jl<pHll,HeHT, Yl.lHTblBalOllll1H B,llUIHHe Jo136bITKa BOT· 

nyxa Ha ofipaaosaune OKOUIOB 330Ta, B 06meM cny-iae ana-renne 13u=I,22), f1pH 

pafiore KOTna s COOTBCTCTBVIII C pCJKHMHOH xapron ~Cl=l; 

f\ -- 6e3p33MepHblH K03¢tPHUHCHT, Y'1HTblBaIOlllHH B1J1S1HI1C peIU1pKYJIllL\Hi1 

,IIbIMOBbIX r330B "Jepe3 rOpeJIKI1 ua 06pa30BaHHe OKCIUOB a30Ta, npl1 nona-ie ra3CB 
r: 

peUlipKyJISlUHI1 B CMCCIi C B03ilyxOM ~-= 0,16,,1', rne I' - crenens pell,HpKyJlS111HI1 

,D:hIMOBblX ra30B. %; npliHHMaTb fJr~'O: 

~o - 6e3pa3\lepHblH KOJ¢(jlHUJiCHT. Yl.1IiTblBaKJIlIIiH crynea-rart.if BBO;} B03

llyxa B TOnO'1HylO KaMepy, 130 = 0,022·1), rile 8 - nonSl soaayxa, noziaaaesroro B 

npOMe)!{yTollHylo 10Hy 1JaKe,la (B npouenrax 0'1 ofiuicro KOlliyeCTBa oprannso

aannoro B03L1yxa); npHHHMaTb ~8 = 0; 

k, -- Kfi1QJtPl1uHeHT ncpcc-rera: 

npn onpe.ie.ienua BblOPOCOB B TOHHax B roll kn=1 0", 

Ilpu pacueme de r.~flIKclt.'I1a.1bllbIX)61>/6pOC06 pRO 6e1U'lIlH c.teoyem noo
cmae.tstm» 6 pOp.'I1y.1Y 6 ('.'leoyIOU{UX eounuuax: 

B, - ~laKCIiMaJ]bHblH pacnei Hblil pacxo.n 'IOnJH1Ba, HM'/C; 

l)
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',. I 

kn - K03epqmuI1eHT rtepecsera npn onpe.ae.tennn BblOpOCOB. ric, kn=1 

Ocransmae BemlYHHbl rrO,]CTaB.1HIOTOI B rex IKe e,]I1HI1U3X, YTO H npu pac
yeTC Bbl6poCOB B r/ro.t. 

Banossui Bbiopoe OKCUiJ06 aroma rrpn pafiore na j'.:',1e onpene.tsercs no 

epopM)'ne: 

M = Bp·Q'j ·KN()2·P,k r/rcn,l1, 

rne B, - paC"iC'THbIH pacxon TOflJlHB3, r/ron; 

QT, _HH31llasl rennora cropauas TOrrJIHB3, MllIKIKr; 

KN0 2 - Y,lleJJbHbIH Bbl6poc OKCHLIOB aJOTa npa CHoeBOM OKHI:aHl1H rsepnoro 
TorrJ1HB3, riMn)f(, onpenensercs no q,opM)'ne: 

KNm=I1.0 .10'3. ar (1+5,46 ·(1-RJIOO)) .{Qq~, 

rjJe aT - K03epepHUHeHT H36blTK3 B03Llyxa B TonKe, aT =1,4 - 2,5; 

~ - xapaxrepucrnxa rpaHyJJOMclpHYeCKOrO COC1'aBa yrns - OC1'a1'OK na en
're C pasvepov 5lyeeK 6 MM, %; npananan, R, = 40 % ,]JUI yrJJH; R, = 50 % ,'l-'l» 

zrpoa; 

q, - 'renncaoe narrpnaceuae sepxana ropenas. MBT/M2
; npHiH1MaTb 

q,=1,3 MBT/M 
2 

i'J)U1 xasseaaoro yrnx; LlJl51 zrpeaecustx O1'XOnOB qT=0,58 \1BT/M 
2

; 

Pr - 6e3pa3MepHblH KOJ¢rPHl,(HeHT, yqHThlBaKlIUIfM BJll151HHe peIll1pKyJJ5IUl1l1 

,llbIMOBhlX raJOB, rroztasaessstx B CMeCH C JIYTbeSblM B03.uYXOM nozr KOJJOCHHKOBYJO 
r: 

pemeTKy, H3 06paJOBaHHe OKCH:lOB aJOT3: /3, = 1- 0,75..)r , rne r - crenens pe-

UIfPKyJlSIUIfH LlblMOBbIX raJOB, %: npanuxar» ~,= 1; 

k, - K03ep¢HI,(HeHT rtepecxeta:
 

npn onpezienenna BblOPOCOB B TOHH3X s ron kr,= I0.3
.
 

Ilpu pacueme e/c (AWKCUMaJlbHblX) eutipocoe pR() 6CJlU'lUn cneoyem noo

cmaensms 6 t/JOp.lI1y.7Y 6 w1eiJylOUI,UX eOUHUWlX: 

B, - MaKCI1MaolbHbli:i paCtJCTHblM pacxon TOII'1I1Ba, KIIc; 

L: - K03rPrPI1UHeHT nepecxera rrpi1 orrpeneneanu Bbl6poCOB. I' c. k.,>I , 

Ocransnue BeJII1YHHbl rr02ICTaBJ15ll()'ICll R rex )f(C C1WHHuax, YTO i1 npn pac
xere Dhl6poCOD B T/rOLI. 

Banoaun sufipoc OKCU()06 aioma npn paO(1TC I/a ,lIaJl'me onpenenaercs no 

epopMYJ1e: 

M = Bn·QT i -KN02'~( SO' (I-~r) , (I-~~)'kn, r/ron, 

rne B, - pacnernsnr pacxon TODJJI1R::l, Tiro]: 

B. = B'(I-q,/I 00), I'jJC B - qJaKTI1YCCKlfii paC\O;1 TOIL'I'1lla. 1 .ro.i: 

Q', . HH3IU3ll TenJIOTa cropanns Ton.TJHBa. \ll1iK'Kr: 

JO 

K"oc- y.le.·fbHbilJ Bf,J6poc OKClUOB ,130Ta npn CiKHraHlll1 \f,13)'Ta, 1':\111IK. 
onpeucnserca no cPOP~l)'.Ja\1: 

.'l:JiI naponux KOT.10B K-,1i,= 0.0 h'D + 0.1 . 

rLIe D - rP3KTHYCCKJll naponpomaonare.n.nocn, KOT.-13 .. T/'1: 

JI~'111 nonorpeiim,ix KaT.lOR K"02== 0,01 13\Q, + 0,\, 

cue QT-qI3KTl1'JeCKa5l ren.iosax MOIUHOCTb KOTila flO BBe:reI-IHOMY B TOlJK)' 

TeILlY. MBT, onpezrensevas no rPopMync QT= Bp·Q'" r.re 13p - xr/c. 

3..1eCb T3KIKe cnenyer 06P3THTh BIUlM3HI1e H3 TO, 'HO KaK nJlH pacvcra sa
»osux Bhl6poCOB (B r/ron), Tar; 1-1 ,:1.'1.11 pac-iera M3KCHMaJIbHbiX Bbl6poCOB (B ric) 
npa pac-iere rP3KTlfyeCKOH ren.tosoii MOil.{HOCTi1 BeJJWJl1Ha B, 1l0LICTaBJUIeTCH B 

xr/c, 

13l .- 6e3pa3MepHblH KmeprPIfUHeHT. Y4HTbIBalOIUHH Tel\WepalYPY B03LlYX3, 

nonaaaesroro n;l51 10PClllJ.51, Bl=1 +0,002(tm-30), rue \8 . restneparypa ropa-iero 
B03nyxa,oC: Ilpl1l!HM3Tb Bl= 1: 

Pa - 6e3ps3McPHbll1 KOJepepIfUHeHT, YYHTblB3IDIUl1ff B.'1i151Hl1e TB6blTK3 B03

ziyxa H3 06p330BaHI1C OKCH)lOB a30Ta, B 06IUeM cnysae 3HayeHl1e Pa=I,113, npa 
pafiore KOTJJ3 B coo rBCTCTBHH C pe)f(HMHOH xaproii f3" = 1; 

BT - 6e3pa3MepHblH KOJepepHwteHT, Y4HThlB3IDIUl1H BJJH5IHHe pCI.(HpKynll.UI1I1 

LlblMOBhlX r330B xepes rOpeJ1Kl1 na 06pa30BaHHe OKCI1LlOB 3301'a, I1pl1 uona-re r330lJ 

peuapxynauxn B CMeCIl c B031IYXOM ~T= 0,1 7.../~ , 

rzte r - crerteus peulIpKyJUII.(HH LIblMOBbIX ra30B, %; rrplfHHMaTb f)T=O; 

Po - 6e3p33MepHhlH K03QJepl1UlfeHT, Y4.J-lTblBilID[UHH crynen-raraf BBOLI B03

zryxa R TOllO'IHylO KaMep)', ~0 = 0,018·8, rrte 13 - 1I0Dll. soanyxa, nonaaaenoro B 

npowescyro-rayio 30H)' tpaxena (B rtpoucarax OT ofiinero KOJIWleCTBa oprainrso
sannoro B03;ryx3); nplJHI1MaTb B" = 0; 

k, - K03rPrJ>I1UHeHT I1CrCCYCTa: 

npn onpe.renenaa Bbl6poCOB B TOIJHaX B ron klJ=10'.i, 

Ilpu pacueme e/c (.MaKclLua.·1bHblX) 6b/6poC06 pRiJ 6eJ1U'lUII cneoyem no()

cmaensms 6 r/JOp.Uy.7y 6 C.1C()ylOU(lL\' eouuuuax: 

13[' _. MaKCifM3.'lbHblij paCyeTHhlH pacxozr rort.maa, xr/c; 

k., - K03rPcPHUl1eH I nepec-iera rrpa orrpeJIe.'1CHHI1 8h16poCOB, ric, k;,= 1, 

OCT3!rbHbIC Be:m'mHbl rrO.J:CTaBJlllIOTCll B TCXJKC <:,II1HHU3X. YTO H npn pac
xere HbJ6poCOB B T/ro21. 

J!UOKcUiJ Cepb! 

Banonsui BhI6poc ouoncuoa cepst onpe.rcnscrcs DO rPOpM)','1C:
 

M = 0.0:2·BS( 1-11s02 .)( 1-11 S02" ), T'JO).(.
 

11
 Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

  Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 



r.ie B - p3CXOn uarypa.n.noro TOIl:lllBa '13 paCC~laTpilRaC'jbljj IlCpJfO~, 

r. roil; 

S" - conepxcauae cepsi B Ton.1HBe, %; 

11,0"' - ,10"1~ OKCI1,ZlOB cepu, CBl!3b!Bae:-.1bIX JleT)'-!CM 30J10H 100:JHBa; ':Ll~ !'>Ja

3)1'3 - 0.02; ;1.1]9. )Ll5I - 0,1 (KpoMe YLleM KaHCKO-A'-Il1IKKoro 03CCel1H3. 

11,0" - ,10,1~ OKCI1;10B cepsr, YJIaD.ll1HaeMbIX B ~O'IO)"lOBHTe:le. IlpHllHM31 b 

p3BHbIM O. 

Jlpu pacueme e/c (waucuuanonux) eutipocoe 6 fjJOp"'rlyiIJ caeoyem noo
cmaensme: 

B -- MaKCl1:,1a..1bHh~M paCXO,1 ron-msa, ric; 

OCT31JbHbJe BemF1J1Hh! nO.1CTaS:1HIOTC~ B lex il'e e;umEuax, YTO II npn pac
-rere BbI6poCOB B r/ron, 

JlaJFmHaR JOlla 

Cnezryer ooparan, BHHMaHlle na naHHbII1 pacxer; :na <popMy,la Hcnom>3Y

eTC5I TOJlbKO B cny-rae pa601'bI KOT,lOB aa Ma3yre. Bo acex OCTCLlbHblX C.ilY4aSlX 30

na pacc4HTbIBaeTCJI no .LI.pyroH <popM)'JIe. 

BanOBb]M BbIOPOC sunymuois 3001bZ 6 nepecueme ua eanaauu onpeztenaercs 
110 <popMyne: 

M = Gv-B· 0-11ot)' (l-Tj,yllOO)-kn, TIrO~, 

rzie Gv _. KOJIH4eCTBO BaHa.L\Wl, naxonsmerocs B J r Ma3y1'd. rIT, onpenens
eTC5I no <popMyJle: 

Gv=2222· A' , rzie A'- CO,1ep>KaHHe 30nb] B Ma'JYTe aa pa004YlO Maccy. ~"Q: 

B - pacxozr HaTyp3JlhHOrO ronnasa. npa onpeneneuna BbI6poCOB B r/rozr; 

110c ~ ztons BaHaLlH5I, ocenaiourero C TBep.TlhI~m 4aCTHU3MH aa nOBepXHOCTH 

narpeaa Ma3YTHhIX K01'.:10B, npHHHMaTb paBHblM 0.05; 

11" ~ creneas 04HCTKH LlbIMOBbIX ra30B 01' Ma3yTHoH 30.'11,1 B ~w:JO)naB,lH-

BaKHIIHX ycranouxax, %, npHlIHMaTb paBHbIM 0; 

k.,- K03cP<pHu,l1eHT nepecsera: 

npu onpenenenan BhIOPOCOB B TOHHax B 1'011 k,,=l 0'(', 

flpu pacueme e/c (.waKCIL'I1a.'lbHbIX) 6b16pOC06 e rjJOP/llYR,l' cneoyem noo
cmaennmu: 

B - MaKCHMaJlbHblfi PdCXO;; 10nJIHBa. Ti4; 

k, K03<p<PHUl1eIIT nenecnera npn onpcneaennn BbI6poCOB. rc. 
k,,= 0,278·\ 0 3

. 

p 

Ocra.tt.iu.ic BC.1114HHbl nO/jCTaB:ulIOTOI B Tt'X il'C e.numnax. YTO 11 11pH pac
'leTC BhlOPOCOB B r 'fO,1, 

.'7eml"lUR 30,'JQ 

Ilpa OKl1raHHH YL'H! (KaK Ii npn c)tmraHHH .nofioro BJua rsepaoro rcrina
sa) 06pa3y1OTC51 rsepnsre 4acTHUbI, COCT05IlllHC 113 .1CTY'leM 30,lhl H accropesurero 
TonnHBa - CaJKH. 

BaJlOBb]H BbIOPOC nemyueu 30.7b1 onpeztc.tsercs no <popMy,le: 

M = 0,0 1· Bva,H' A' . (l-llJ, r/ron, 

cere B - pacxort uarypansnoro 100:IIIBa. T/I'O)1; 

3)'H -- noml 30.:1b], yHOCHMOH raaavn 113 TonKH KOTna; 

Ar 
- 30flbHOCTb TOllJlHSa aa pa60'IYIO Maccy, %; 

11, - )lOmI TBepLlbIX 4acTIIu" ynaBJIHBaeMbIX B 30nOYHOBHleJ15lX, npHHIlMilTb 

paBHblM 0; 

llpu pacueme z/c (.'I1aKCUHaJibHbIX) 6bl6poC06 e l/JOp.H)'.'1y cneoyem noo
cmaennms: 

B - MaKCl1MJ.:lbHhIM paCXO;I ronmraa, r/c; 

OCTanbHb]C BenH'IHHbI nO.QC1'aDJJ)l\OTC5I B TCX JKe e,UHHlmax, 'ITO H npa pac
sere Bh]6pOC(lB B r/rozt. 

Ca.nca 

KOJIH4eCTBO aezroropeaurero TOnJIHBa (caacn) npn C>KHraHHH yrns 11 Ko.'m

-recrno cazor npn C>KllramfH Ma3yTa onpenensercs no 4JOpMyJJC: 

Me = 0.01·B·Q4 3;~8 (l-ll,)· 

rzte q, - nLlTCPH TellJ13 C yHOCOM BC:IC.1CTBlIe MexaHH4ecKoM HenOJlHOThl 

cropaana TOTIJIHBa. %; g4 = 0,1 % )lnll M<13YTa. g, = 1 -- j 0 ~.'Q ,U_15l YL151: 

Qr, _ HH3lIJa~ TerIJlOTa Crop3HHSl 1'OIlJIl-IB3, lV1D,>KiKf; 

Tj3 - ,UO)J5I 4aCTHll CaJKH. y;laB~'IHBaeMoi1 B 30,10Y,10BHTeJl~x. rrpHHl!MaTb paR' 

HbIM 0; 

flpu pucueme e/c (/I1aKC~l1a.lbllbIX) eutipocoe B rjJOpMy.7y cneoyem noo
cmaennmu: 

B·· M3KCI1M31bHbiM pacxozt TOIl.1HEa, ric: 

CkTaJlbHble BeJI11411HhI nO.11crdB,lmOTClI B rex >KC eJ1HIIHli3X, YTl' H lJpH pac

L1eTC BIAOPOCOB B r/ron. 
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O"cuo VZ_7epO()a 

Ba'IOBhll1 BblOPOC oucuoa ye.tepooa onpe.renaerca no <popMy:re:
 

Mco = 0,001 LJ)·R Q,r·B '(1-Q4IlOO), r/ron,
 

rzie q, . norepa renna BCJleL\CTBHe XHMH'leCKOH HenOJIHOTbI cropauas. IJ..151
 

rasa H Ma:wra - Q3 = 0,05 - 0, I %; L\n51 yrns - 0,1-1,0 %; 

R - K03<P<PHUHeHT, 3a1311C51m11H OT BHL\a TOIl_11'18a; i1;15l rasa - 0,5; ;W.5I Ma3;'Ta 

- 0,65; nJ1.l1 yrns - 1,0; 

Q4 - norepn rerina BCJle;JCTBHe MeXaHI1'leCKOH HenOJ1HOTbI CrapaHH.5I, %. 

IJpu pacueme z/c (.uaKcUMUJlbHblX) 6bl6poC06 6 '¢OP.''KY/lY cneoyem noo
cmaennms: 

B - MaKCHM3;lbHbIH pacxon TOnJIHBa, ric. 

OCTaJIhHble BeJIH'lI1Hbl nO,UCTaBJUlIOTCJJ B rex )l(e enanauax, 'ITO 11 npn pac

'JeTe BbI6poCOB B r/ron. 

Pesym.rarst pacseroa KOnl1'JeCTBa larpJJ3H.5IJ{)ml1x anaoctpepy BemeCTB 

CBOL\.5lTCJJ B Ta6JI. 1. 

Ta6!JI1ua 1 

i-l1CTO'IHI1K I Beutecrso i KOJIl1'ieCTBO I1----1
i ric --,__E0;rI__J 
, . IL----+------- r 

I 1 I 2 i 3 ! 4 I 
I ----- -+ -----r---- ------------l 

[ ! I i 
I _L -.l________ ' 

6. Pacser 331'pS13HeHHH 3TMoc<jJepHoro B03!J:yxa 

PaC'IeT rrp0I13BOIlI1TC.5I na OCHOBe OH)l-86 «MeTO;JI1Ka pacxera KOHlleHTPa

11I1H B aruocdrepuov soaayxe apenasix BemeCTB, COnepJKalIIHXCH B BbJ6pocax 

npei1npH.5ITI1H» [7]. 

OCHOBHbIe nOJlO)I(CHlUI 310H MCTO!J:HKI1 npHBCJCHbl TaK)I(C B yLJC611HKe 

<,OYHCTKa H pexynepauas npousnnneunux BbI6poCOB» [S] (B J}a.:lhHCHIlJCM co

xpainenno «)'4COHHK») 

TIpHBe.neHHbIC B I1CXO.llHblX ziamnax 3Ha4eHI1.51 I1. D, T, a t axa:e paCCYIlTaH

Hble 31Ia'lCH11R Vr, H M, (B r/c), HcnoJlb3YlOTClI npu P3A. 

PaC'IeT BCjle.llCTBHC era TPY.:lOCMKOCTH npOH1BonHTCH na :JB1\.1 no CTilH

naprusn« rrporpasoaaxi P3A, pa3pa6oTaHHblM ua oale OH:~-R6. 

!4 
...., 

B H3CTOl!!IIe\1 lluaHllll paccxrcrpeua 110,lTOTOBKa .1aHHbI'\ K p3CyeTY Hd 

313M no nporpavvie «)Ko.10r» (sepcaa 1.32) [9]. 

HeXO.:lllblC .JaHHbJe JCI5l pacxeros '3anHCbJBaIOTC5l B rafin. I.!. 21, 3. J. 4.]. 

4.2,4.3,4.4,4,5.4.6 fIPI1010>f\CHUlI. 

JJporpaMMa P3A <OKonor» (BepOtH 1.3. l.m 
Flporpawva pac-iera npmesnu,rx KOHlleHTP3UHH fJpe.JHbIX BemeCTB B aTMO

coepe pealH3YCT OCHOBHbIC laBHCHMOCTH H nOJ1C>f\eHI1.51 MeTO.JI1KH [7J. 

Ilporpasoaa n03FlOJl.5leT no JlaHHblM 06 I1CTO'HlHKax Bblopoca larp»:lHJJIOIUI1X 

BemeCTB 11 B 3aBI1CI1MOCTI1 OT YCJIOBl1ll MeCTHOCTI1 pacc-urn.raars pasosste rrpn

lCMHble KOHueHTPaUI1111arp511HRlOmHx BemCCTB B arsrocrpepaov B03.Jyxe. 

PaCC'UITbIBaKlTC,1l npasexasre KCHueHTpaUl1l1 KaK ornensasix BemeCTB, TaK 

H rpyrrn BCmeCTB C CYMMllpYlOmHMclI Bpe;:.\HbIM B03L\cikTBHeM. Ofiuiee Ko:m'lCCT

BO BemeCTB H rpynn cYMMaJ~Hli B OilHOM pacxere npaKTH'lCCKI1 He OrpaHI1'IeHO. 

Ilporpasora npocra B otipauieaua, pafiora aeztercs B ,1113;10rOBCM pC)I(liMe, B 

I10MOlllh no.nsaosaremo npenycvorpeaa CHCTeM3 nOL\CKa30K, 

JljlR nposeneaas pacveroa 3arp.5l3HCHI1)J aruoctpepuoro sosnvxa nporpasora 

HCnOJfb3yeT I1CXOJ[Hble llaHHble, crpyxrypa KOTOpblX npencramena na pnc. l , 
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Coaoxynuocrt, I1CXOJHblX J3HHbIX, .JOCT3TOYHYJO X151 npOBe:rt'HIUI o.uioro ILlI1 

,----_. HCCKO.lbKIlX P3Cl.fCTOB 3arp5l3HCHI151 arvocrpepsr, Ha3blB3KYr OObCK10\1 pac-iera. 
: HCXO,lHbIC .ranuue : 
L__ ___---...I 

Ka)K.QbIH OObCKl 0003HallaeTUI CB0I1\1 HO\lepO\1. Xapaxrepncruxu ofii.cxra 

3aHOC.5ITC5I B TaOJI!1uy 1.1 I1PWJOJKCHI151: 
r-


I • KO)cjJ<pI1Ul1ellT A. 'l3BBC5ImI1H OT reuneparypaoii CTpaTl1qlHKaIlI1H arvocrpepu:
 

I
I 

• ,'IR3 W3LfCHI151 cpcnneii revneparypsi oxpyscaioutero sosnyxa: IIC THeil 11 311M

HeH;~----T I,--------- ------, • U', Mic - CKOpOCTh, npessnuaeuas B J:\aHIIOH MeCTHOCTH B cpennev MHorO.leT
HCTOl.fHI1Kl1, IInOULJIKI1, npennpn- 1 i I <DOH 

51THli : ' i (nOCTh! H q)OHOBhle KOIIUCIITpaUHl1 i HeM pe)KHMe H30JIIOlleHI1H He oonee, l.feM B 5 % cnyxaes: 
(BBOJ:\ i KoppeKTHpOBKa ':.3HHH\ i 

no HCTO'lHHKaM J I • yron nosopcra OCII OX OCHOBHOI1 CI1CTeMhl KOOPill1H3T 01' H3np3BJleHI151 H3 cei .. 

sep no llaCOBOlJ CTpeJJKe. 

PaCl.feT : 
B T36.'1111\Y 2,1 npI1JJOIKeHI151 «CnI1COK BemeCTB» 3aHOC5IT I1H¢OpMaUI1IO 0 33

(lIaHHhle ,!\.JHI KOHKpeTHOIO pac'leTa) I 
rp.5l3H5IlOlUl1X seurecraax H rpynnax CYMMal\I1.51X, 110J))le)KaUUiX paC4eTY. JlaHHblc 0 

I I 
I ! --I Ka)KnOM semecrne nOCJJe.l0BaTCJIhHO pasveutarorcx B rpadiax onHOH CTpOKI1 1'36

r-I-n-p- IIHl-M-ec-l1-i
 

i (BBO;:l KOJ\OB I IMeTeonapaMeTphI, PaC4eTHbJe [i I Pacneraue
 JJIiUhl:
! npHMeceii liJlH i (CKOpOCTH II I WlO1l\811KH: I T04KI1 I 
J rpynrr CyMMallllH I HanpaB.TJeHHlI serpa) I I : I • TpeX3Hal.fHhIH KOn 3arp5l3H5IIOmerO seuiecrna (TpeX3Ha'lHblH KO.Q nonyxaror, 01'ns p.acxera) I I I I i I 

opaChIBaJI nepsyro UHeppy serstpexsuavaoro xona 113 «Ilepe-ms Ii KOnOB Be-L ___--.J L ~ i L I L.__-----' 
' - -- --i meCTS, 3arp5l3H5IlOWI1X aTMocepepHblH B03JlYX)" Buoopxa H3

,.....------+1-----, ,--___ ~ 
I BbJOOp I1CTO'lHI1KOB I rrI Pacsernue . «I1epe'lH.5I ... » HaJ160JJee 4aCTO BCTpel.faIOU\HXC5I npavecea H rpynn cyMMaU!1H 

I (Bhl6op 113 ncex HCTO'lHHKOB 06bCKTa. I I ~BBOJl nrromann I opona H KOHCTaHT. I 
npaseneaa B flpHJJOIKeHHH;

HYiKHblX llllilllaHHoro pacsera) I perynapyroiuax TO'lHOCTb H CKOpOCTh I
 
I I pacveraj I
L , __ • THn: CIIMBO.,} «11,) - nJl5I npl1MeCI1, CI1MBOJI «F» - il,l51 rpyrm CYMM3UI1I1; 

• TI.llK 3arp5l3H5IIOmI1X semecrs;
Bxnanu
 

! (HHllbl H KOJlH'leCTBO rpefiyexn.rx
 • 3Ha4eHI151 napaverpa OceJlaHH5I F 3arp5l3115ll0UlI1X BelIleCTB. 
I BKJIallOB, KO.llf'leCTBO ] O'ICK I 

MaKcHMvMa) ; 3H34eHI1i1 KO'JQI¢I1UlIeHTZ cTpaTII¢IIKaUIII1 (A), C'pe~lHdj t ewneparypta OKI--- ... __ ---.J 

pyxaromerc B03;1yxa (JItTHeH H 3HMHeH), CKOpOCTh U' npHBCLlCHh] B l Ipanozce
PI1C, 1. Crpyxrypa HCXO)lHbIX .Q3HHhIX K nporpauvc «~~K().'1(lr» 

HI1H H3 c. 43, 

JlaHHhle, xapaxrepxaviourae HCT04HI1KI1 BbI6poCOB 3Zrp5l',H5IlOl1lHX RcmeC1B 

B QTM()(¢epy, 3allOC5ITC51 II Taommy 3,1 I1PWIOIKCHH5I. 

K3)J,~\bII1 HCT04Hl1K hblOPOC2 Jdl'PS!11151IOlllHX 'seincct B 11~ICHTH¢liuHpyeTCJl c. 

novoun.io 3 TpeX11W'Illh1X 4IJCe,l: novena «n'101lla.1KI1l>. nowepa (mpe~rIpHS!TIUI» 

16 -y'g)C,t)¢ 17 
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H novepa I1CTOlfHHI\3. Ha:311aHl151 <m.10Jl!a.11\3)1 11 (,npe;H1pl15iHIC» .. :- c:rOBHbIC. Flo.i	 ,1.151 pacnera pacnpe.te.reaus nplBCMHbIX xoaucurpauuii npnveccf ua ~lCC [ 

nnomanxoii MO)KeT nOHHM3TbC5I ropoa, npoxnona, npe;mplHlrHe 11' .n. Aua.io

rI1lfHO, non «npezmpaanrev» MO)KCT nOLIpa3yMeBaTl>ClI npO\130H3. 33B0,1, lICX. 

Y(JaCTOK 11 Ln. TaKI1M 06pa30M. 3TI1 nBC cocraa.iatoume MoryT Obllb I1CIlOJlb30Ba·· 

Hhl ,iU5I pa:J6l1eHl1ll I1CTOLIHHKOB H3 rpynnu no TeXHO:IOrI1YCCKI1M, 0praHH3aUI10H

IlblM IUlH n:PYrl1M npaanaxav. B npocreinuev cny-iae B I'pa¢bl 1 H :2 Ta6.THUbl 5 

,ZlJIJI scex I1CTO'1HI1KOB ssrfipocon sauocar 001, a B rparpy -' - peam.nue nosrepa I1C

TOlfHHKOB BhlOPOCCB paccxrarpaaaevor-o rtpennpaarns. 

B rpatpy 4 3aHOC;T nm l1CTOYHl1KOB BnlOpOCOB B COOTBeTCTBHI1 C lft'ThlPbMll 

11 x MO,iJ,eJIllMH: 

•	 Tun UCTO'1HHKa: 

I - TOlfelfHbIH; 

2 - JII1HeHllhIit 

3 - nhIJUlmHH, onacaaaionnn; sufipoc OT fiortsuroro lfl1CJIa HCOpraHI130BaH

HblX I1CTOLfHHKOB I1J!H OT CDJlOllIHOH nOBepXHOCTI1 (uanpnvep, aHTOC10>lHKa, CBa

POlfHhIM Doer, nOBepXHOCTH OTBaJIC'B nopon Ma3YTIlbIe 6aKH H r.n.); 

4 - IIJIoIlla.l(HOH, cJIy)l(amHH Jl.JIll OTIHCaHl1ll Bhlopoca 113 OOJlbllIOrO lfl1cna 

OllHH3KOBhlX HCTOLfHI1KOB CpaBHI1TenbHO paauoxiepno pacnpenencnnux na HCKO

ropoa Teppl1TOpHI1 (nanpaaep, ne-nrsre rpytis: B nOCCJlKe, BblXO)]hl BeHTCHCTe~l na 

xpsnne 3)]amUi 11 r.n.). 

1-51, 2-JI H 4-11 MOLleJII1 I1CDOJlh3YIOTC5I llJlll onncanns opraamosannux HCTOY

HI1KOB BhI6poCOB. ,:1J!5l HI1X sanaror CJle,lYIOU\I1C napaMCTpbJ (rpad»; C.-I (j): BbIC01') 

yCTb51 HCTOlfHHKa Bhl6poca, LIl1aMeTp ycrt.s HCTOYHHKa Bhl6poca, CKOPOClf, BbIXO.13 

ra30B03,[()'illHOH CMeCH 113 ycrss I1CTolfHllKa 11.'111 CC 06beM, revneparypy BbIOPO

COB. Bee napaverpu I1CTOLfHI1Ka 4-H MO;reJ1H 33.'laIOTCSl ,1.111 0,1110ro I1CTO'!Hl1K3 113 co

BOK)IIDIOl.-!1J, a MOLUHOCTh BhJ6poca aaaaercs KaK cyMMa !lJlil scex I1CTO'IHI1KOB. 

3-51 MOneJIh onacsiaaer HeOpl'3HI130BaHlIhle HCTOlfHHKI1. g.l5I HHX ssnucnepc-

lfl1C_,eHHhle napauerpn He 33110CllTClI. 

HOCTI1 3a,1aKYl llO:lO)KCHI1t: IICTO'iHHKOB BblOPOCOB na Troii "leCTHOCTI1 lrparpbl 11

15): 

- l Io.roacenne TOlfe4Horo 11CTOlfHHKa BblOPOCOB sanaercs 1HalfeHlUIMI1 KO

opnnaar X, Y (B Mcrpa)o..) :rroro I1CTOlfHl1Ka B np5lMO)TO:lbHOH CHc-r~/cIC KOOp

,iJI1HaT. 

- [JOJIO)l(eHHe JlI1l-leHHOrO I1CTOlfHI1K3 3an3eTC5l KOOPlll1H3TaMI1 LlBYX ero 

I1poTllROnO;lO)KHblX KOHUOB, T.C. LIByMll napavn lfl1CeJI Xj , Y I H Xc, Yc' 

rIo;10)l(Cmle 11 pa3Mcpbl DJlOm3,1HOro I1CT0'1HHK3. KOTOpblH \10)KeT OblTh 

1'0)1bKO npauoyronsnsiv, 3an31OTCll lIByM}.l napavn KOOp.uI1HaT XI, Y I 11 X 2, Y z ce

peLlI1H ero npOTJ1BOnOJI0)l(HblX CTOpOH H mapanoii, OnpeLlCJUlC\10H BeJIWIHHOH 

O;lHOH H3 3THX CTOpOH (pnc. 2): 

(Xl, YI) I W~i=~dC ~ (X2, Y:2)
iii 

L ......--...~ __.._ ____' 

PI1C. 2. 3aLIaHHe KOOpJlI1HaT 11 llmpHHbl nnouianaoro I1CTO'1HI1Ka 

BeJIH'1I1Hhl BbIOPOCOB 3arpJl3HJlIOIUI1X BemeCTB B ric l1 KOlIhI 3arpSl31-LQlOml1X 

BeIUCCTB 33HOC5lTC5l B CTpOKy, COOTBCTCTBYlOlllYJO HOMepy HCT0'1HI1K3 3TI1X ssr

6pOCOB (rparpsr 17, 18 11 T.,U.) ICon BemeCTB3 IlomKCH cosnanarr, npn 3TOM C ero 

KO.!lOM B «CnI1CKe BemeCTB» lTa6.'1. 2.1). 

Ilpn Ha'1}!'H111 ¢OHOBhIX KOHllCH rpaunii CBC!leHIUJ 0 Hl1X 3aHOCSlT B rafirnniy 

4.5 fIPI1JIO)Ki.'Hl1ll. B rparhu 1-4 TaOJInUbl 6 npuaonsr HOMCp, Ha:JBaHI1C H KOOp,'lH

nars: nocra, aa KOTOPOM 113MepeHbl cP0HOBbIC KOHI\CHTpaUI1I1. B rpa¢bl 5-11 lW5I 

Ka)l(.!loro nocra aannct.raaior xon BClIlCCTBa. H33B3HHC scuiccraa, '1I1C;10 paanas

HblX rpanaunti KOHUCHTpaUHH 11 caMM BCJIl1lfl1Hbl KOHueHTpaUllH. 4HCI0 rpai13UHI1 

MO)l(eT npl1HI1MaTh 3Ha'feHI1Jl 1 (I:l c.ty-rae, eCJl11 3H3YCHHSl KOHUCrfTpaltHii npn scex 

H3npaB)]CHH>lX serpa H UJTH:le pasnu) 11.1H 5 (B cnysae, ecnn OHH paannnru ). 

B TaG:Il111) 4. J 1aHOC5lTC51 Bell\CCTBa, Ll)lll I\OTOPbl>; c.re.ayer Y'JH1'hlBaTb ¢OHO-

BblC KOHueBTp31l11J1. Kpo ve roro. nporpanvia .laCT IJ03:V1Oi!,HOCTh Y'IHTbIB3Tb HH

1:-;	 19 
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repnonsumo <pOHa, r.e. ero saryxanne no Mepe ) :laoleHIl~ OT IlOCTa. llpl1 0 rKJ3C 

OT HllTepnOJUIUHfi 3H3lJeHHe <pOHOBOH KOHLleHTpaUIlH npuoaarne res f{ KOHUCli

rpauna, C03D,aBaeMoH paCCMaTpl1BaeMbIM I1CTO'lHI1KOM B KiDK1.0H paClJeTHOH rox

xe. 

Pacseru npl13eMHhix KOHUeHlpaUHH. npoaonm ca JLlll COlJOKynHocTH 33,13

BaeMbIX ua MeCTHOCTH pacxerusrx TOlJeK. B nporpaMMe npenycvorpeasr .tse B03

MO)!(HOCTH 3a,'laHH5I paC'IeTHbIX TOlJeK. MO)!(HO aanars ornensas:e paClJeTHbJC TOlJ

KI1 B rafimrue 4.3 «PaClJeTHLle TOlfKH», ,iL151 Ka)!(llOH H3 KOTOpblX 33HOC5ITOI ee HO-

Mep (yC.lOBHLIH) H KOOpllHHaTbI. 

06b!lfHO 3a,iIaeTC!I cpasy ueJTOC MHO)l(eCTBO pacxerxsrx TOliCK, pacno.tcoseu

HhIX B Y3JlaX rrpsjaoyronsaoa ceTKH. .llul aroro B Ta6.lHHY 4.2 «PaClJCTHhle llJIO

uianxa» 3aHOCliT cnezryrouiae lIJHHble: 

•	 HOMep pacveraoii nJTOwanKH (YCJTOBHhIH); 

•	 xoopnaaart-r cepenas nsyx npOTHBOnOJJO)!(HLIX CTOpOH nPllMO)TO;JbHHKa Xl. 

YI U X2, Y2 ,M (aHa.JTOrHlfHO 3anaHHIO nnouiaaaoro HCTOliHHKa - eM. pHC. 2); 

•	 lllHpUHy rrpliMoyrO!lhHHKa - pa3Mep CTOpOH npliMoyro,lbHHKa, cepelIHIIL[ KOTO

pbIX sanausr, B Melpax;o6bI.rm 

•	 war npassoyrom.aoii ceTKM B HanpaB.1eHHH OT TOlJKH 1 K ro-nce 2. M, (war no 

llJIHHe): 

•	 mar npasroyronsaoi; ceTKH snom, 'JTHX CTOpOH, M (mar no 1l!l1pHHC). 

PaclfCTHYIO ITJTOWallKY CJTeLlyeT BhJ6l1paTh TaK, lJlo6h! B Bee 8011WI1 TO'-lKH C 

~!aKCl1~laJlhHbIMI1 KOHueHlpaUl1l1MH. MaKCH:-liL1hHhle KOHIlewrpaUIH1 C03;!aIF!"C51. 

KaK npaBIJ.10. Ha paCCT05lHI111 10 H OT HCTOCIHHKa (H - BLICOTa 1lC11160.'1CC BbICOKO!1 

Tpy6bl ua npovnnornanxe, M). TaKHM o6pa30M. pac-reruaa nnotuamca nOJl)!(HJ 

HMeT], pa3!\lepLl 40·1-1 x 40·H (T. e. no 20·H, OTC'lHTLmaH paCCT05lHl1C OT JlaHOO.llCC 

BhICOK0I11'Py6bI B Ka)lqylO CTOPOH)'). 

MHO)i(eCTBO 3H3lJeHHC': Be.'IHlJI1H CKOpOCTCH 11 HanpaHnclHlH RCTpa. paccviar 

pasaevoe npn flOI1CKe r.,laKcI1MYMa KOIIUCHTpaUl111 B KaiFiloH pacseruori TO'iKt:. 

sanaerca B rafinnue 4.4 DptL'10)f(CHI111 «Mereonapaaerpsr». 
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B rpadie ('CKOPOCTI1 BeTp3\\ 'l3;UCTC51 ~fHO;KeCTBO cropocres se rpa, Xlil KO

ropux np0I13BO.1I1TCll pac-rer. B01\10il<Hbl c.te.ayrouurc runu 3a;r3HI151 BC:liPIHH 

cxopocra BCTpa: ,<1" COOTBt'TCTByeT 3J;13HI11O CKOPOC1ii B ~1/C; (,2\) - II ;lO,i151X OT 

cpe;rHeB3BelUel{HOH OilaCHOH CKOpOCTI1 BeTp3 U"c P3CC'II1TbIBae~IOH JHTOMaTI1'-!e

CKH no ¢lopMy.le (4): 

U.\ll . C \ri + u.1! '.:. • c ,.:' + ...+ l!.~:.\ - c. \	 (4)u
 

c\!l +C.\!: + .. ,+cl/\
 
v : =. ------------.-------,

rzte CM I, e,,2, ... , C"e; - MaKCl1ManbHble KOHueHTpaUHl1 sarpanouourer-o setue

CTBa, xoropsie C03.'.lalOTCjf B ,UaHHOH TO'lKe MeCTHOCTI1 I1CTOtiHHKaMil BbIOPOCOB 1, 

2, .... N; 

U"I, U,,2, ... , U"1\ - onacnue CKOpOCTH serpa lIJTll HCTOlfHHKOB BbIOPOCOB I, 

2, ... N. 

B 06U;CM CJTy'Iac peKoMeHilyeMbIH HaGop nepeonpaevsrx cxopocren serpa B 

COOTBeTCTBl-lH C OHD:-86: 0,5 M/c; 0,5U" 0; U'LC.; 1,5U'Lc.; U*, M/c. 

MHO)l(eCTBO nepe6HpaeMbiX Hal1paB;ICHHH serpa, sanasaeaux B rpanycax, 

3aHOCHTCll B rpaqiy (,HarrpaBJTeHHlI serpa» Ta6,lHubI 4.4. B03MO)f(Hbl cneayionme 

THl1hI saaaaas nepeoopa UanpaBJTeHHH serpa: «h) coorsercrayer rreperiopy Ha

npaBJTeHlIl1 serpa OT 0 ,UO 360 0 C 3anaHHbIM urarov (06bI'IHO 10°): «2» - nepeoo

py HanpaBJIeHHH aerpa BHYTpl1 3anaHHOIO ceKTopa C onpClle.1eHHbIM nrarow; «3» _ 

<p HKcHp 013aHHoMY nanpaaneamo BCTpa. 

Hanpaanenns aerpa aanaiorca no MeTeopo.IOrHlJeCKoMY crau.taprv, T.C. OT

cxer aner OT HanpaBJleHl1l1 na ccsep no 'laCOBOH crpenxe, H )'Ka3bIBaCTCli aanpas

.1elIHe, oTKY,iIa nyer aerep. Ilpa npocvorpe pe3YJ1LTaTOB uanpaanennn aerpa Bbl

nonsrcs KaK aanpaanenna IIpOTHB yaCOBOH CTpeJTKH OT OCI-! OX: B pesyrn.rarax 

pac-rera narrpaanerrus aerpa BbI,iIaIOTCll B OOOl-lX BapHaHTJX '1epe3 'lal1lITYIO, I1pl1

<{eM MCTeOpOJJOrHlieCI,11 Ii crannapr cne.nyer nepnsn«. 

n;r9. ynpJFlJTeHI-l51 CKOpOCTblO II rosaocrsro BbIlJHC1CHliH sa.raiorcs pac-rer

HhIe KOHCTaHThI. 
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I1pH 3a.naHIHI paC'IeTHbIX h:OHCTaHT E J H E~ BClI cosoxynxocrs HCTOqHHKOB. 

y'laCTB)'lOmHX R pacxere, pa36HBaeTClI na ,1Re rpynnsr: onpe.ie.raroume II BTOpa

crenennue. 

KpHTepHeM raxoro pasnenenaa cnYlKHI BbmOJHJCHlle HepaBCHCTB:
 

H .\ (5)

L>~)'E, > L - em" : 
,=1 flj1K,	 . ,:.\1.' flR/{, 

(6)
±~<E), 
1=.1{ fl/lK, 

rne Cmi - MaKCHMaJlbHasr npaaevnas KOHueHrpaUHJI. C03!laBaeM311 ,

HCTO'lHHKOM no nopxnxy B psny HCIO'lHHKOB, ynopsnouenaosry no YObmaHl1lD C"'; 

N - ofimee qHCJIO Y'!HThIBaCMhrxB pacxere I1CTOqHHKOB; 

M - qHCnO onpenenmoutax HcroqBHKOB B ynopsztoneanov OTII1CaHHbIM 06

paJOM pany HCTOl.JHHKOB; 

EJ,E2 - KpHTepHH BblileneHHJI onpenensionurx HCTOl.JHHKOB. 

3<l>epeKTHBHhIM CpelICTBOM cOKpameHHJI Bhl'll1CneHHR xsnserca OTK33 OTpac

qeTOBrroJIeH KOHueHTpaUHH B cnysae BhIl10nHeHlUI YCJlOBHlI: 

(7)± em, <K 
,=M fl/lK, J, 

rzte E3- KOHCTaHTa uenecoofipamocra nposeneaas pacveros. 

KOHCTaHTa E4 CJlylKHT !lnll onnlMH3aUHl1 nepeoopa cxopocreii serpa. Ecnn 

rrpa pacserax npa nepsoa H3 CKopOCleH axnan rexyurero HCTO'lHHKa OK33hIBaeTCli 

MeHhllIe, 'IeM Edl1lK1N (N - KOnHqeCTBO HCTO'lHHKOB), 10 )laJIhHCRllHlH ncpefiop 

CKOpOCTeR )lJlJI eroro I1CTO'lHHKa He ocymecrnnsercs. 

TIo )'MOJl'laHHIO E,=E2=E3=E4~-'O.1 

Ilporpaxrsra .naer B03MOjj(HOClh aaaars rpefiyevoe ql1cno BhIBO!lI1MhIX TOqeK 

MaKCHMaJIhHhIX no npareoyronsnaxy KOHueHrpaUI1H (ynopaaosesnux no y6hIBa

HHIO) H l.JHCnO BKJla)lOB OT,UellhHhIX HCTOqHHKOB (no YOhlBa1I1l1O KOHueHrpaUI1f1) B 

TOqKaX MaKCHMaJIhHhIX KOlIueHrpaUHH, ornem.nsrx paC'IeTHhIX TOqKaX 11 B TOqKaX 

nOJIlI. 

B K3JK.:IOI1 pacveruof IOqKC npavoyro.n-auxa MOiKeT OhITh HalJCqaTaHO ..10 

4 sxnanon, B TOqKaX "laKCH"'&lhHhIX KOHIleHlpaUI1H H.111 OT,Je:IhHhIX pacaerrnrx 

TOqKaX - no 20. KO.IHqeCTBO BK,la.:rOB II TO'-l('K MaKCHM&lhHbIX KOHueHTpauHH aa

naior B Ta6.1Hue 4.6 I1pI1JIOJKeHHlI. 

7. AH3J1H3 pe3y.1LT3TOB pacxera 3arpH3HCHHH 3TMoccl>epbl 

Ilporpasora pacsera 3arp!l3HCHHlI arvocoepu (np3A) «3KO~10r» ztaer B03

l MO)l(HOCTh nony-nrrs pesynsrarsr pacsera .llJlll K3jj(.llOrO sarpsanarourero BcmeCTB3 

B BH.lle pacnesarox: I) rrOJICH KOHucHTpaUHH; 2) TO'leK MaKCHM&lhHhIX KOHueHA 
rpaumt; 3) KOHueHrpaUI1H B pacvernsrx TOqKaX; 4) xapr C H30nHHHlIMH KOHUCH

TpaUI1H. 

Pacnexarxa «Ilene MaKCHM&lhHhIX KOHueHrpauHH» CO.llep)I(HT HH4JopMauHlo 

o BenHqH.HaX npaaexnsrx KOHueHTpaUHH B Ka)l(.llOM Y3JIe pacsernoa nnouiazxa, 

sxnanax KOHKpeTHhlx HCTO'-lHHKOB B 3TH KOHueHTpaUHH (no y6hlBaHHlO), a TaK)I(e 

o HanpaBJICHIDIX H CKOpOCT.l!X serpa, npa KOTOpblX 3TH xoauenrpanaa C03.llalOTClI. 

Pacnexarxa «TOl.JKH MaKCHMaJIbHblX KOHueHrpaUHH» npezrcraanaer C060H 

BhI60pKy TO'leK C HaHOOlIhllIHMH BenHqHHaMI1 xonnenrpauaa H3 BceH cosoxynao

CII1 Y3nOB pacsernoii ceTKH (KonWleCTBO IOqeK sanaerca B rparpe 1 rafinausr 4.6 

Tlpnnoxcenaa). 

1	 B pacne-iarxe «Mnoxecrno pacxerusrx TOqeK» rrpeztcrasnena ra JKe HH4JOp

MaUl1l1, qTO H B npenuayumx, HO ,UJI!! 3anaHHhIX B rafinnue 4.3 TIPI1JIOJKCHHlI pac) 
xernsrx TOl.JeK, sanaaaewsrx 06hlqHO na rpannue C33, B 30Hax ornsrxa n3CCnCHH!I. 

B6nl13l1 .lleTCKHX y'IpeJK)leHHH, 60JIbHHU, H r.n. 

OCHoBHoe naanasenae pacnexarx» «Kapra HIOJIHHHH» (HJO.1HHHH CTPOllTClI 

no TOqKaM C OllHHah:OBbIMI1 xouuenrpaunaaa, B zronsx Il.llK) - JIO:JyqCHHe na

rml)lHOH xapruasi sarpamenaa arnocrpepu Ha pac-ienrof nnouianxe. Kposre TO

ro, no xapre H30nHHl1H MOJKHO ouemrrs npasansnocn, BhI60pa paCqeTHOH nJJO

manxu. ECJ1I'I rpanuuu, pasvepu pacaeraoa nnOWa..'lKI1 H 1lI3rI1 no OClIM X H Y 

Ilbl6paHhl rrpaBIWLIlO, TO M3KCHM&1bHhle cyMMapHhle KOHueHTpaWl11 nonaziyr na 
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pacseruyio rrnoutarxy, a no lllOolI1HH5I.\I\lOJKHO 0:..:]e1 C:-11111h 0 B03panaHI1JI 

KOHLlCWrpaUI1J1 110 MaKCI1M)Ma 11 nOC.1C,JYfOWC.\1 I1X CIIII;,;;eHlHI B npe.ic.tax pac

'1CTHOH JL'IOmal1KH. 

Ilpavepu PC3YJlbTaTOB pacxera P3A npl1BCl1CHbl Ita PI1C. .) - 4, a Ha pHC 5 

nOKa3aHbJ 1130mlHl1l1 KOHUCIHpaUl1Jl, 

MHo::+:eC'l'EC pacYC"? .... :l.hX :'C"...del'-: 

BemecTBo 0381 - A30TB ~L1C~S~~ 

~ --'1 11 11

II HOl~ep iIi ,0 II 
II --i- I ;1
Ii x ~ lei -8{;;~!1
 
II Y ; I ! (.Jli

II c r Jl ' nnK I : ;; i , ,CSIi
 
IIc,:ng/m3 I U. 3: =C, i C. 2~ )1
 

~~an(x.ml-cKI 93,l-7-:.0j12J, 8c'~.oi
 
Iv _1__1_11001001 00210C'! or: 'H.J111
 
1/ ( l)C • .11.n.IlY! 1.271 0,9511
 
ilv ,_1_1_11001001001100100100211

II ( 2) C• .11. nJ1K Ie, 691 o. 1311
 
[v _1_1_11001 001 002100: COl 001l!
 
II( 1jC.r:tg/m31 0.2540 I 0.1900 II
 
[v _1_1_"1001 001 001/ll0: 001 00211
 
lIt LiC.lOg/m31 0.13801 0.026011
 
It fl I~ H 

PMC. 3. Pe3YJIbTaTh] P3A ITO MHOlfi:eCTBY pactrernsrx TOqeK 

TD4K~ MaKCMu~.n~H~X ~~H~e~iTpa~M~ 

nnc~aDKa HOMen JOl Gell~eCTRO 0301 - A30T2 :l~OKC%~ 
Cpe~HeB38eme~HaR CKOpOCTb 1,99 
?ac'{eT MaJ<:'C:1M2J:bI-lh~;': KCHLi,eH'rpc1U-'[(,1 )JJ1q ,:l2Tl.. 

fr tl u --,r=-:--'-=----rr- 11 =v 
II hOMel" I 1 I " I ; I i: 
If--- I :----~,----_+____: ~I 
II x ~ I -2 POI -i i "lPCI j( iii 
~ Y = I :', 0 I ; 8', i '1 i.,( ;,." I 'Ii 
11c,;:·I1J:K I l.50j 2,oil .. s-i ~.'Ji __ :q 
~C,rr,c;',n3 I ,3:«/ ::;'01 '.~~cl ~-i .~: Ii0" 

~ Ea r: ',x, m) - C' ~ ! ~ ~ t I ~l: 4- 2 . ;:-:, 1J.2';' , l z, t ..~ . :.;, ! ~ '".l:- , -' 25- ~ . L: :-.. ~ :: I "~ ..~.) - =. ! .> ..' {, ::.: (I =. '=, II 
11 v __l __ .1 __ :. I C\ L1 0'; 1 0.<: /0 C::' ,;".i I ',l C:' :<:. :'::.; '" ''-'':'' (',;'" i ,~' '_,~ ~ -Ii 
III ~)C,r:'''ilK: :.osi "'-'I :.or! 'J-: (".:,)1 
tv _:_1_"1 0 0 '. 0C: 'YJI'Jc::JC: C', 1::C1 ;1:'1 :).(::C'; ,-:,' ", ''--I: 
Ii I ~; C, .n, D;;]; I 0 • 5 C: i c .. , I '0 . C: i '" ; : .. .c II 
[v _~_l_J.IOL'::' DOl GCZIOO'l.. ::iOl ,)C fnCl '~G~l·A,':,::.. 0«:.. r ,-,':'::"!! 

11-:. ~~~;~~:rlcc: +:~W(C: .. "jc ::::~; c,::~: 1::;::1 
~ JL--.-~! JI It ....!~==== 

PHC. 4, PC3YJlhTaThl P3A no MHOJKeCTBy TO<JCK MaKCHMCLlhHhlX xonneurpanu» 

24 

BCil1~CTBO .• 301 - A30Ta JI10KCI,U 

.. l.~ 

n:r4) 

3 

6 

~ c 
E-l. ..... 

g: 

~ 

6lXJ. . •SllO, ;!1 I r ...soc. • -600,) 
~. ~ ~ 12 

MaClUTa6 xaprs: 1 : 10000
 

PI1C. S. Kapra C IBO.:HlHIi5lMH KcnmeH'l?d'.;·j·:
 

AHanWl re3Y:lbT~TOB pac-iera seiercs no paCf1C'-j3TK3\1 "!O'lKH MaKCMM:Llh-

HblX xouuearpamra» B lCX C.l)"-JJirX. eU1I1 C)MMapHble ~1aKCH~1<UhHhle KOHliCH

rpaum- B HI1X co,.)aIOTOI B lKI1;lOil ·j(lHe. a He ua npown.toruansc npe,::rrpl1S1TI15l 

11111 no pacne-rarxav ,,1V111oJKeCTBO paCLiCTHblX TOYCK», ec.m cY\lMapHhl e ~laJ(Cl-l-

,"-laJII,HLle EOHueJUpaUEH. C()3,J3B3CMblt' Ii :,KI1.'!Ofi "JOHC, si.nne B HHX. 

Hnace npaaeieu npi-vep 'lTeHI151 1~1j(IJOp\1alllHl. BbLJ3BaCMOH ua ncxart, B 021

Hoi-i In p:KQC1 Hbr:\ TO'ICI' (10'1Ka .11;'0] [we 3). B T041'C H2 .\lec rHOCTI1 C KOOp;ll1Ha

Ta\-1I1 X';O 11 Y= I (JUG M CYM\I:lPli25l t-;()HlJeHTp3Uwl ~lHOKCl1113 330T3 B )~OJ]lIX TI;1K 
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passa 1.96 B Mr/M
3 

-- 0,3920. 'jra KOHuCWrpaUll51 YCT3H3R1lmanC5I npn nanpas.ic

HI1H serpa 93 0 no vcreocrau.rapry l1.:m 177 o npn OTCYClC OT OCI1 OX npo ras -ia-

COBOH crpenkn Ii CKOpOCTI1 se rpa 2 M/e. Bx.ra.i jJCTO'lHIH:3 ;\;" :: COCT3B:15ICT 1.27 

JOneH rIJlK I1flH 0.2540 Mr'M', HCTOYHHK3 N£ 1 --0.69 I1;J.K ILlH O.l3g0 Mr/M'. 

Pe3YJlbT31hl 311anH33 CBOJl5lT B Tao:n-my 2. 

'1 aO:JHlIZl :: 

DCpC'IeHb HCTo'mHKOB, .!\3fOllH1X MaKCI1M3..%Hble BK;13;:(bl 

B ypoaem, 3arTHl3HeHI151 aTMoccjJepbI 

·-----T' - ---_. 

, Koa H Hd- I X~ KOt" Pacxernas MaK- l1CTO'IHI1KI1, DPI1H3.'I.:iC)K

I1MeHOBaHl1e I TPOJlbHOJ1 CHi,13.%HaJI I1pH- I .taronnre HaH- HOCTb I1Cl0'1
I 

BemeCTB3 I roxxa .le;·,',a51 ;(OHueH- OOJ1blliHH BKJJa,rr i HHKa (nex, 
I 
I TpaUI151 B )l(HJIOH i B MaKCHMaJlbHYIO I y-tacrox)
i I ' 

30He, )],OJlH Jl1lK ~~OHUCHTPaJ.l~~_J 
I ! No I1CT. I % 

i ua xap- ! sxnana 
're-I 

~ i ' ,-l--~)(,~\1~ L----~ -- " 
! 1 i 2 i 3 14 i 5 6 

L==-~-=--~ -or ~,. ~ T___==c__=_=~, 

11pl1 HaJIWll1l1 <p'oHa yxaasraaerca cyMMapHali Ha1100nLUIa51 KOHUCHTpaUI151 c 

yserosr <poHa. 

8. MeponpHSlTHSI no corcpameumo Bbl6poCOB 

rarpamstoutnx Bcu~eCTB B aruocdiepv 

11pl1 Hco6xo)],I1MOCTH nosranaoro HOpMHpOBaHI151 JlO:I)I(HbI OblTb npenxox.e-

Hbl MepOrrplUITIDI, n03I30JlHJOIUHC COKpaTI1Tb Bbl6[JoCbl LJ,O T3KOro ~ pOBH51, npu 1'0, 

TOpOM ycnOBI1C BblP3)1(CHH5I (I) BbIfJO,11I1IeTC5I. 

)1.'JlI BCmeCTB, He 06p33yl()mI1X rpyrmy cyMMaUHl1, MCpOllpl15lTlUI pacc-nrru

saxrrcs cneayrounnr 06P330\1. 

)1orrycTI1M, npn arraruue no (3)1(e BblSlBneHo. '-ITO CYMM3pmU! KOHUCH"rp3UW] 

eOCTaB.n5leT 1,7I1,l.J;K, npn )TOM BK:la:l MCT. ,1\;~ I -- 1,SIl}1K: I1CT. N~ 2 - O.2f1JlK 

26 

OnpC,1c.1H\\ fpe6y CMblC \JepOnplUl1!H1. 

Ocuonnoe YC.1oBlIe: C (s .10.l5lX 1l1l1\:) :s 1: sx.ta.t HCT. X" 2 - 0,2n;1K, TaKIl\1 

06paJOM, eC1H He OCHam3Tb Ol.JI1CTKOI1 I1CT. ,\[" 2. KBOTa HCT. N" 1 COeTaB,IT: 

I ' 0.2 = 0,811)1K. 

Torna rpefiy eM311 CTenCHb O'II1CTKI-1 ucr. N" I COCTa8l11':
 

c, -- C, 0/ 1,5 - 0,8 0 . 0

TJ " =_.__ .]00/0 =---. ]00/0 = 46,7%m 

. <; \,5 

rne CH - Hal.Ja'JbHa}l rrpH3CMHali KOHuetlTpaUIHI, coaaasaexras B aruocdiepnov 

B03.J.yxe, )],0.111 TIJJ,K; 

C,- KOHeYH<UI KOHueHTpaUHlI, KOTOpyJO CJlej:\YC'1 .10CTl1rHyTb, .'10,111 Il)lK. 

JJ.3HHOMY ycnosmo ynOBJ1eTBOp}leT, uanpusiep. nuneuas KaMcpa c 11= 50 %. 

)lanee onpeaenaercs MOillJIOCTb Bbl6poC3 M' OT HCTOqHI1Ka nOCJIe YCTaHoflKH 

CHCTeMblOQI1CTKI1: 

M' = M· (1 -11/100),
 

rzte M - MOIUHOCTb Bbl6poea ..'10 YCTaHoBKI1 CI1CTCMbl Ol.JHeTKI1, ric; r/ron.
 

HH)I(e npasenexsr 0PI1CHTHPOBOl.JHbIC 3HaQeHH5I nocruraesaux creneaeti OY.I1


CTKH )],Jlll nexoropsrx BH)],OB IIbIJ]eYJ13SJJHBaJO!llcro ofiopyzrosaaaa: 

1) yCTaHoBKa nsrneaoti KaMcpbl - 11 = 50 % (aa HCKJ1JOyeHHeM Ma1yTHoi! 30

nu); 

2) yCTaHoBKa nnepuuoanoro ocannrens - 11 =70 % (aa HCKJlIOl.JeHHcM Ma-

3)THOH 10n bI); 

3) yCTaHoBKa UHKJ10Hl-IOil yC"raHOBK~ - 11 = gO 90 010.-r 

CxeM3 OlJI-ICTKH LlblMOBhIM ra30B BblopaHHoro cnoco6a 1l0JI)I(Ha ObITb npase

zicaa H Ofll1CaH3 B fl(UICHHTe.TJbllOfl "JanHCKe. 

Ilo comaCOBaHIIJO C PYKoBO.!lI1Te;leM KypCOBOI1 pafiorsi B Kal.JeCTBC Mepo

IIpl1l1THSl MO)l(eT ObiT], npe.!lJ10)l(CHO flpl1MCHeHHe TOII.lI1Ba C MeHblllHM conepxca

HJ1eM cepu -- s'. 0,(-). ccnn 'rpcoycrca OCYllIeCIHI1Tb '-lepOrrpl151Tl111 no coxpauieamo 

BblOPOCOB SO:,. 
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Creneun O'lHCTKH ;1)I5l sreponpnarua ,,0 Y\ICllhWeHi!1O BbIOPOCOB :JJ10KCIU3 

cepu COCTaBJUIIOT: 

1) 113BCCTWIKOBblH cnocof (O'HiCTKa B3BCChlO (aCO;): 11 -::\070 %: 

2) H3BCCTKOBblH cnocoo (O'II1CTKa B3BCCblO Ca(OllU: 11 -;:{O 90 0/0; 

3) H3TPOHHblH cnocof (O'lHCTKa pacrsopov NaOH): 11 - no 99 %. 

COKp3111eHHe BbI6poCOB OKCHllOB 330T3 B arvocrpepy MOiKeT ObITb JOCTl1nlY

TO YMeHbIlleHl-ieM KOJ¢t)JJ1lli1eHTa IBUbITKa B03JIYxa. a T3KlKe peUHpKYl151m1eii 'lac

Ttl llbIMOBbIM rases SlOTIKC KOTJlOB. I1pH JTOM MOiKeT ObITb nOCTl1I"H)'TO COKpa

urenae BhI6poCOB OKCHj10il ,BCiJ na 30 -r- 50 %. 

)J..ml BemeCTB, 06pa3y1OEl:iX 'T:nny cyMMaUHH, nanpavep S02 H ~02, ana

JIH3 senerca CJIeJl)1OU(I1M 06pa30M: 

no pe3YJIbTaTaM P3A COCTaB.l5leTCH rafinnua no CJIeLlYlOlileH epOpMC: 

i N~ J-lCT01.JHH-! KOHueHTp3UHH 3arp5l3H5I101I1HX seiuecrn H rpynnsi cysoaa- i 

I xa I UHH, LlO.1H I1)J.K iI L~ ~ ._~__ .-.------------ 

L l--~02 I NO} .J-l'PY!1.l1a cyM~Ia~I1.~ 
WCT. N2 1 i 0,3 __+__ 0,7 +- ~.__.._~ 
~lIcT. N~ 2..---i--_ OA._--+ Q:L. i .__~).'~_.. ---., 
Do rpynrre i 0,7 I 0,8 i 1,5 

I_cyMMaUHH ! I_~~________ . __. .. _ 

Tpeoyercs BbIIIOJ1HHTb cnenyioiuee ycnosae: 

Csm C"02 <]0= -, +-_. - 
fliJR s0 2 fl,!J,K W2 (8) 

I1JIH, npe;:J,CTaBI1B Try t)JOpMyJIy 60clee nonpotiao:
 
,.1 .2 i ,,: (lJ)
 
"'S02 .+_~_5P2 + c""u: + _L"'O.l_~~l 

[J/IK.\m flJJK.'Ol flJIK '.(ll Illllc In: 

B ;:J,3HHOM cnysae ssifiop MeponpH5ITHIl cne2IYKllIUill. 

TIo HCT. N2 1 npennaraiorcs MepOnpHjjTlljj ItO BHCllpeHHIO CHCTCMbl 1l0113BJJe

HH5l BbI6poCOB N02 sa C'JeT pel~HpKY_~jjUHH LIhlMOI3bIX ra30B H YMeHhlJleHHSl K03t)J

!jJHUHeHTa H36bITKa soanyxa. )¢t)JCKTHBHOC [b flaHHhIX MepOnpl151Tl1H COCT3BllT, 

nanpuvep, 50 %. Torna: 

C'N02 
1 = C"'02; . (1 - T]!100) = 0,70 . (1 - 50/1nO) = O.35IlilK 

28 

KBoTa .}.151 HCT. No 1 no SO: H 310\1 C-l) -rae COCTaBI1l" 

1 - (0.35+0A.,.0.1) = 0,15I1.J:K • 

Tor.ra Jln9. HCT. N2 1 no SO: rpefiyevas cTeneHL O'lliCTKI1 .10.1iKH3 ObITb pas-

HOH: 

I C H -c, 0 0,3-0,15 0/  0
77 mpS02 ------.] 00 Yo = .--~--- -l 00 .~o = )0/0 

CN 0.3 

Bbl611paeM iHBeCTH51KOBblH cnocof O'lI1CTKH BbJ6poCOB OT .'l.HOKCI12Ia CCpbI C 

3<pt)JeKTHBHOCTb1O .10 70 %. B 3TOM CJTy4ac .1.15l I1CT. N~ 1 yCTaHoBKa OCJliCTKH Bbl

6pOCOB He rpeoyercs. 

)J,anee Heo6xOllHMO paccmrrart, MOWHOCTH Bbl6poCOB DOCJIC YCT3HOBKI1 01.JH

CTKH: M'S02 H M·~o:. 

CTeneHH O'lliCTKl1 JIMl npo-mx MepOnpH5lTHH no YMeHhllICHl110 BblOPOCOB 

MOiKHO HaliTH B paficrax [11 ]3, 14]. 

Ifonyseaaue Ben¥''lHHbl KOJIH'leCTB sarps-maiounrx BemeCTB npezrraraiorcs B 

Ka'i(~CTBe HOpMaTI1BOB fl)lB. 

Ecnn C DOMomh1O cpencrn O'lHCTKI1 He ynaerca COKpaTHTb BbI6poCbI aarpss

H51IOWHX BeIueCTB B atvocrpepy LIO rIM, TO B xa-tecrse nonomurrensnoro Mepo

npH5lTH51 MOiKCT 6bITb npeztnosceuo COKpamCHI1e TenJI0BOH MOUIHOCTH T3IJ: H3 10 

-20 %. 

B HCKJ1lOlfHTeJlhHbIX cnyxaax H no COIJIaCOBaHl11O C opraaaun 3KOJlorH'le

cKol1 sxcneprasu HOpMl1pOBaHHe MOlKeT 6bITb ocyuiecrsneuo B :2. 3 arana C Bpe

MeHHbIMH npoMeiK)'TK3MI1 MeiK.ny 3T3l1aMH r. 2 - 3 rona. 

Ha KaiKllbIH aran HOpMI1pOB3HlUi I1P0I13BOLIHTC5l P3A na 3BM C aH3-1H30M 

nOJlY4CHHbIX pe3)",lbT3TOB. 
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" 
10. KOHTpO:lh 33 C06.11O,leHIfC'1 HOpMaTIfBOB nl1,B 

113 npe.urpuarun 

Kourporn, aa C06:I1oileHHCM 1l0pMaTHBOB nnB Ha npe.1IlpHHTlHl npomuo

,1I1TCIl uenocpenc raeaao na I1CT04Hl1KaX Bbf6poCOB, 

B :iaHHoH pa60TC KOHTpOJlb eo6mo;:\eHWI Hop'vlaTJ1BOR TILlB parpaoarsmaer

C5! H3 cytnecruyiotuee nOJ!u/KeHI1C (no MepollpIU1Tl1H), 

TIPI1 KOHrpO.1C I1CT:J'IHI1KOB Bh16poCOR ,::lO/I/KHO ooeCnC"Il1BaTbCH YCJ10Bh(o: 

M::;n;w, (] 0) 

CI1CTCMa KOHTpOJI5! sa C06JllOileHl1eM HOpMaTI1BOB lUB BKJlJOQaeT KOH

TpOJJb sa BbI6poeaMl1 3arp5!3ID!lOruHX semecrs B aruocdiepy OT HCTOQHI1KOB upen

npH5!TH5! e uensro onpe.aeneuaa I1X eOOTBeTCTBI15! YCTaHOBJleHHbIM 3Ha"leHiU1M 

TI,IJJ3 (BCB), 

COf,JIaCHO [1OJ Bee liCTOQHl1KH 3arp5!3lIeHIHI npcnnpnaras. nO-'VJC/KaIUtTO 

KOHTpOJIIO, ,lleJUIT na xerupe K3TerOpl1l1. 

K nepeoa samezopuu OTHOC51TCJl I1CTO"lHJ1KI1, ilJUI KOTOphlX npn 

C/l1,IJ;K 2: 0,5, file C, - MaKCHMaJlbHa5! pacxetuaa npH3eMHall KOHue1ffpaUHJI i

roro sarpsanaiouiero seiuecrsa, e0311aBaeMaJl ZlaHHblM' J1CTOLIHI1KOM 3arp513l!CHI151 

rra rpanaue 6JIH/KaUWeU /KHJJOH 3aCTpOliKI1, BbII10JlH51eTCll cnenyiomee HcpaBCHCT,· 

BO: M/(TIll,K'H) > 0,001, rne M - MaKCHM3JlbH311 BenWfl1Hd 3arp511HllK)JllerO neuie

CTBa H3 HCTOLJHI1Ka. ric; H - BblCOTa }lCfOLJHI1K3, M (npa 11. < 10M npH!IlfMae1Cll 

H=IOM), 

Ko emopou uameeopuu OTHOOlTCll I1CTO'lHHKI1, ;lJI9. xo ropstx npn 

C;iI1)IK < 0,5 BbII10JJHllCTC5! caezryiouiee ncpanencrso: Mi(nnK-H) > 0,00 J. jj :U>l 

paccxarpnsaeuoro I1CTOLJHI1Ka paapafioraru.r McpOnplUJTH51 110 coxpauienruo nsi

6pOCOB .aannoro seurecrsa B arvocoepy. 

K mpemseu «ameeopuu OTlIOC51TClJ HCTOLJHI1KH, ;I,'lH KOTOPbIX npn 

C,ffiDX < 0,5 astno.naaercs C-1ei\YIOw.eC HepaBCHCTBO: :V1l(f1J1KH) > 0,001 !1 sa 

HOpMaI'l1B TI,D.B np!1HHMaeTC>l ¢aKTI1'lCCKHM BbJOpOC. 

~') 

.J..:

K uemeepmou «ameropuu OTIlOC51TC51 IICTO'lHI1KH. .:I;151 KOTOphIX npn 

c,l1nK < 0.5 BbiIlO.1H9.CTC51 em:,}) 101Ilce uepaneuc rso: M/(l1)lK,II) S 0.001. 

I1epHOlll1'-lIlOCTb KOHrpO.l11 na IlCT04Hl1KaX B 3aBHCH:-.10CTH OT xareropan 

c.re.ayrouraa: 

I KaTeropuSi - 1 paa B xsapran; 

II KaTeropuSi - 2 pasa B rozi; 

III KaTeropHSI - 1 pas B ron; 

IV K3TeropuSI- 1 paa B 5 ner 

Hcxonnue ,'laHHhIC 11 peryrn.raru pac-rera KaTerOp!1H HCTO'lHHKOB rrpe.n

CTaBJleHbI B Ta6J1I1ue 4. 

Tafinnua 4 
Onpezteneaae KaTerOpl111 I1CTO'-lHHKOB 

Cuex -d Bsrfipacsisae- f7TInKiI M, In;:u<:M,p., I It fM!m.zJ:K'IU! Kare-] 
o

'N~ I1c-IHaI1MeIMOeIBeulec,£~ I r.c I Mr/M r M 1 Iropm'! 
I TO'!- I HOBa- KOlll HaUMe- I I I I I I I 

I I I ,I, I! HHKa I HHe HOBaHHe I I I I I 

Ii I ::~:~~~I Ii! I I---r~ -~---+---T---+__L- +-------- +-------> 
1..l_~~-_U- .i.._L_5t--_6__+__-~-+---~-C-~--i...LtL_; 
, L-L.l_ I -' ~..-JL 

~~_1_' 

Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

  Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 



MeTonHKM 11 cpencrna KOHTpO:lll npaserens; B pacore [8. c. 397- 400]. a 

T3KIKe B pafiorc [12]. 

cI>opMa rpadmxa KOHTpO.lll ,arp1l3HeHHlI arssocrbepnoro sos.rvxa ua 

crauaouapnux I10CTaX npanenena B rafin. 6. )1:111 xonrpo.ia Bbl6HpalOT 2-3 KOB

rponsnue TOl.JKIL 

KOOPJIHHaTbl rrOCTOB X If Y BbI6HpalOTclI 113 pacnexarxn peayrn.raroa P3A 

aa 3BM H npeaaymecraenno B TOYK3X paCl.JeTHOH nnouiaaxa, B xoropoii 

ueurpaunu 3arpll,llllK)TJII1' BemeCTB liMCJOT HaH6o.%llH1e 3HaYCHWl. 

P3Cl.JeTHhle KOHW~lnp3lHm, npIIBC.1eHHLle B pacnc-tarxax 

COOTBeTCTB)'JOllIIiX TOyeK, !,;:'::;CM3TpHB3JOTC51 rrpll KOHTPone 

3TaJlOHHhle. 

KOJ!

.J.lll 

KaK 

HopMaTIIBhl fInB 6YJIyT cofimonarscs, eCJHl 1I3MepeHHbJe na crauaoaapnsrx 

nOCTaX KOHueHTPa1.IIiH He 6y.n;YT npessnuars 3Ha<reHHH, YKa3aHHblX B rafinnue. 

Cnenyer yK33aTh, 'ITO npa raxoro pona xonrpone oT60Phi npo6 rrpOH3BO;:lllTClI no 

npasanan, cOOTBeTcTByJOllIHM KOHTPO.'IJO M3KClIMaJ1hHO P330BbIX I1)lK. 

MeToJIMKH H cpencrsa xonrpons sarpaaueana arvocrpepaoro aosnyxa yxa

3hlBaJOTClI cornacao CTaHJIapTHbIM MeTOllHKaM [12]. 
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n plI~loa;:eHlul 

f"ao,lHua 1.1 

XapaKrepHCTHKH 06bCKTOB 

r-Ho- I Ha1Ba- Tesmeparypa, i MaKCM<L%HlUl T-KO)ep----T"I--yro~TpacnoJJo=-lI. 

e i Hue I 0(' I CKOpOCTh nonopo- I iKt'HHC i 

M P I o(ibeKTa i ! serpa, U*. 'I cjJnUHerrr , ra, J1>3:l. i OObCh.'TiJ I
' ! ~i/C ,A I I iI r---~~----< I I 

iii 3lfMa I :1(.'"10 1 I Iii 
L--+-------l-.-	 i .-L --L l L ; 
, , , ., I I I I 
111 2 1 3 ! 4' :' 16 i 7 18 ! 
L_--l- I I I ' -t--~---1 
I i _--.L	 I i I: [ J 

Tafinaua 2.1 

CIlliCOK He!lltX"TB 

f Kon Tnn (D ~L1J1 r) Ha3BaHHe (.rr:l5l I J1llK I FIf 

I	 rpynnsi - KO.Zlhl 'I (W1Jl npHMeceil) ! 
~.	 I 

i.. ~'_ npl1MeCeH) . II	 i I 

~-----	 1-------1-- I 
I 1 2 3 I 4 1 5 I 
~ I	 : --+-.----iL !____	 ~! ~ 

Ta6J1Hua 3.1 

l1CXO,JHble .Zl11.HHhle I1CTOlJt!liKOB BbIOPOCOB 

Howep i HOMep Hosiep TmT IHa1Bar~1 BhlCO- I 1l11a- I06b- I (KG- I TeM~ 
nno- npe.i- MCT01J-. (1- I HCTO'IHI1- i 'ra I1C- Me1p i eM i poet h I parypa I'I· 

maaxa i npasrus IlMKa	 I 4) i K3 ! 'r01J- ,YCThll, I~e. I me, i me. DC I 
i HJiKa.; M I M-/C, \lie I II. '

I: 1:>1 iii i 

3T-4i--~---+---6-i-7--t-8i-9+--1 o-··~::2 .. i I - ; .; I ! ! !
f-. 

---l--r- I i-'---+------+----j-----r- ----1
L--.~. ___--..J''---_. ..L I I L . --..J 
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·
I Ipo,Jo1jFCHliC [a6.1. 3.1 

---------~' I -----T-----~-,--,----.-,--------.

i l\oopill1Halbl HCT(HIHHKa..1 llln- IKcn¢- i KO,l iMacca i ](c1.1 i Mac- i l\cu i \hcca 
I M ~. pnua I r ! rrpn- I Bbl- \ npn- !C! Bbl-: npa- i Bbl6po· 

II	 I . HCTO'!-! pe.n- l MCCH IOpoca.! ~leCII iopoca I\1CCII I C~l.
 
1 I VI I x, 1 Y2 I mrxa, '[ ccpa II i; c iii I I.C :
 

i M I I I Iii. . .	 ,,' I
I . iii Ii:
I
-----+- I I---+--~----+---"-l----I--"--"l 
19
 II I ~12l13 LI'¥ J 16-J_"--l-18 i 1 __L~~_L_2':"'_..!
120


! I \ I ! T II -r~ ..,~ '." I
I"	 _8

i I J_~!_---..J_~ I I ..L...! : L~~"L~'-:..!
 

Ta6J1IHla 4.1 

PaCC'lHTblBaeMble npllMecH / rpyrtnsi cyMMalllHi B )qeT ¢OHa 
------, 

! KOli npHMeCIl l'IHn Ha:3Ba- ' V'ICT <pona "+"TTllITepnoJUlillllll HOMep ¢OHOB01'O no- I
I nna rpyrmu HHe -lIa,"-"-HCT I 1 cratrtpa pac-iete Ses"+"-na+ I
I C)'MMamrn: i "-"- neT HlITcprro,1JJrnm) i
 

I 1 1 2 3 4 I 5 6
 
L I I	 I I -._-_-=-__J
 

Ta6JHlU3 4.2 

PaCYeTlibIe WIOill3.1KH 

!H0Mep1KOOPlU1HaTbl cepemra;lB)'X npOTHBonO;1o.-. lllar riC) IWl1pHHa.l, Lllar nc;l 
'I rulOilla;XKH nsrx CTOpOH nnoruansa, M ! J:lJlmie, M 1 M : umpuue. : 

I	 Xl H'l I X2 iY1-'__~_! I__M_J 
~-4= 2 I ~_+ 4_P-_.=_6_ ~ 7__ i _ F=j
 

lJoT]Hl\a 43
 

Pac-ienu.reTOqKH .r------· ---K;"op:lliHa rbl'TOqK~~--- i~--HoMep TO'IKH 

i	 ±,----.-\-:I	 X
 
--~r ------ll- 2 =~=:--3~==-- i 

I --------;---------'	 _...J 
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". '1
 
1
 4
Ta6.1Hlw .... _ 

Mcreonapasrerpu 

: . CI\OpOCT~--;;e--rpa ·--.-1---- HaIlpaIlclCHl~B~P;;:------~ 

~run -=r 3~a;Hlle -+-_f1:1J _+~aqal~ cc~::r:opa - I KOHCU~eKTopa ~E:....J 
1
f-___ , _2__ + ,_~_ 4 ....L~_--='-_-+-6--J: 

L. --L- ...L	 L_._. ,'-----_ 

Tafinnua 4.5 

(!>OHOBble xoruterrrpaiuu, 

i.H0-"""r-=H-=-a:3-B-a-----,I--=r""<:o-o-p-a-HH-a----,-K-·o-i.\-rKWI-BO I KOHllel-rrp-a-II-I-!-I1-B-3-aBl-ICI1MO~ OT Me- l 
i Mep Bile LIO- ~)cTa npllMe-1 rpaaa- reOVCJIOBUll. Mr/M' i
rI' 

inocra era \ X V eH I UBi\.! llJl1iJl~1 ccsep IBOCTOKI ior II sanaa i
 
I I 1 ~111:1 I I
 I
 

rr-f2 i 314
! 5L~_~~~~ I 10 =Pc1
 

Ta6mma4.6 

Bl013lIbl 
,.~---------~-_. ,
 
: KOmlqeCTBOTO- I K0;1H4eCTDO BKnaaOB I
 
i 'leK M3KCHMaJlb- i B yanaxpaC'fC1HOH ceTKH I B T04Kax MaKCHMaJlbHbIX xortuerrrpa- I
 
\ HbIX xorruerrrpa- I i mill mIl-! OT;:r:eJIbHbIX pacseraax i
 
I utill I i TO'lKaX I
 
I- 1 1 21== -- 3--- .
 
1_- I "	 :C_ L. -------L	 __.....J 
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Bb160pKa li3 ClIpaB04HI1Ka nw C KO.1aMI1 ~arp51JHilIOIlUlX BeWeCTB 

U1a~~~~~~~-1a;:p;';-H-;;OU\H;:-~~we~~-B-~-i-p)~~-~)~~~a~l1_a~ -- ,.Y:.~.l-;:! 
: AJOTa nliOKCll11 301 , 

!Sepbl .!lliOKCH;L -===_==~=::__=__===__==_:_=~:Jjo_ -=,, 
~.Y....!:~;:13 OKCI1~ , ..__,_, . , __.,- 33 7 . _ 
! BaHallHJI IT51THOKI1Cb : ] J0 
t-::;--------------.--,.----- ---- , .. ----, 
I CaiKa 1 328r- -----------~-~---._------- -"t--_.. -_. --------., 

! MapraHcn H era COeJlI1HCHHJI (B nCpCC'lCTC H..'l..ll.I:~~!(_c~Ul MaPT~!.!il~L I_J_41 _
IXpoMa rpCXBa,lCIITHbIC coezrmreaaa . L 21§ , 

CBHHCU 11 crCJ....l:I~~~H4CC~H~ cOC.1!!,UCHllJI, : 14L . ' 
<DTOPI1CThlH BO;lODr);j .. , ,. L. 342 

C1JTOpHJlhl -.-~~~-=_===__=___=~_=~_==-_=r==:=_ 3~:==:---1..L 

ICITl1pT 6yTHJIOBbIH 042 : 
. - _."----~._---- ---._-------------,-------- ----~ 

CITMpT !:I£(1[[liJIOBhl~ , .. " .. ~--.-.-9}4---j 
C~T 3T1UlOBhlH ! 061 i - --------'1------

~~:~~~bnCrH.il-·-----~--~-+0~_=J 
I KCI1IIOJI I 6] 6 _~ 
! B3BCIIICHllblC BClIlCCTRa ,__ .1-- 908 j 
tMa3YTHaJI 3o!.!a B I1CpeC'ICTC Ha BaHa.zr.HH 1__904 --J 
LHhL'Ib npesecaas -_J _ ___ ...2l6 1 
1 rpynnbl ~',1QUUU _ . ~ ' 
I ' 
I A30Ta LlliOKCH.il + cepbI .ilMOKCMA -t--- 00I ---..J
 

A30Ta llllOKClill + CCphI AllOKCH.il +_~~tl..!:~aj{ 3Sl~ L __006 __ ...J
 
Q=epbI )1HOKCH,1 + gnopHCThIH sonopon ._...l__Jll~_ :
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BUll, :o.1ap.,;:a, xapajcrepnc'ruxa npo.ayscros cropanun ron.m s 

i BH'1--I' Maptca ! XapaKTCpl1CTI1Ka npOll)X10B , 
: ronnnsa ronnnsa I cropanns I 

I ~_ ~ 

I I 06beM B(;3ll~'Xa BhIXOn npO,1yKTOB i 
I : (a= 1), V\. M'/Kf CrOpaHI1>1. V\ I 

3!HM3 3! i (HM ) M /Kr (H>.r'/HM3
) j 

CTBep~yrOJ1h KY3HeUKl1H MapKl-I T 6,87 1---7,_~_~_-~ 
~~Lloe jyrOJIh K'y3HeUKHj:j_J'~ KI1 Ll 6,49 I 7,07 ==:J 
! 1Bepnoe :yroJlb Ky3H_el!....~H MapKI1 C _ 6,86 I 7,3,4 -1 
: lBcpaoe yrOJIh TIe'-lOPCKHH MapKl-l)K _ !_ 6,821 7,2~__-J 
~Bepaoe !yronb TIe'-lOpCKHH MapKH n i 4,88 _ I ---.:\35 __-1 
i TBepiloe yrorn, 3KHoacTY3cKliH 4,5~ 4,95II 

IfBcpAoe yro.11h ,uoHeUKHH MapKli M 5,52 ! 6,06 J 
~l1ilKOe IMa3YT MaJIOCepHl-lCTbIH M - 100 ! __1Ch62 11,48 j 
l_)Kl1a~oe 1~1a3YT C~HIiCTbJi1~.!.90 i I...9~~ 11,28 I 

i ;KHAKoe Ma3YT BblcoKOCepHl-lCTbIH M -100 I ]0,2 i 10,99 

I r330- raa npnpozursni (HI11Ka Ceprry- I ]0,0 , 1 ] ,22
l ofipas- [xoa-Jleannnrpan) i I i 

! Hoe ---l- I J I 

~i 1'330- :r~ rrpHpO,llHhlH (CMeCb Ii3 3anak I 9,72 jr----j -O-.9-]- i 
I ' 'II oopaa- IHOHCn6upli) I I I 
i Hoe I • I ! I 
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I 

CPCJIlfHC 'resmepa'rypsr napyscaoro somyxa
 
HaH60.'lce XO,lOllHOrO H Hall60JJce 'rennorn MCCSlUCB rona
 

---------·~~I~C~~H}j}j TeMncpaTy~a Hapy)KHOrO 

i B03,:ryXa, C , 
! I'opon, 110CeJlOK I HaJ~60Jl~e~~no;::--I'-;la].f~-';-;~e-~rr- -, 

, I IIoro : JIOrO 

rTIOC. C}jCbCTpOH (Jle~~HrpaJlCK~~6.~~c~~M- --- M~~~ll~_ ---l---M~~:a-__-~ 
~_____ ~__•• i -' 

i r. BOpK)Ta (pecrryfinaxa KOMH) i -20,2 ! ]5,5 I 
-!-~-- ---+-------~-~--~--+--_._---~ 
i r. Jhmerrs 

. 

. -8,4 i 24/1, : 
I I l II ------- ----.-.---.----+-.-------- ... -.---'-------- .-.-.-. -1 

I r. Bonorna ! -i 0.8 [ 2],] : 

r. Exarepnafiypr -----+-----]]7---t---20 7 --1 
l 

on 

----~------~--.-~---~-------,--~--- -J 
I r. Cere)f(a(pecrry6JIHKa KapeJIll}j) I -] 2,7 J---=-~~--~ 

I r. CypryT _ t--_-~],2 ! 19,6_J 
i r. Kapnma (Jlenanrpancxas o6JIacTb) ! -8,7 I 2],6 ' 
I ,----1--.---.-..-.--_' 
ir.I1HTa(pecrry6JIHKaKoMI1) ! -17,0 i 19,1 ; 

ir. Ilerpoaasozrcx (pecny6mfKa KapeJTHJI) !._ -10, 1=1=~ I8'~_~=JA+-' ,
I 

~. pXaHreJIbCK i -~~..--~---~~~--J 
! r. EI1HCK (AJITaiicKHH xpaii) I -14,2 I 24,2 i 
f------------------- I ---- --+--------1 
[rvCanxr-Ilerepfiypr ! -7,0 20,6 1 

~ . I __j..
i 

--_.__._.._~ 
I r. THXBHH (Jleuanrpancxas OOJlaCTb) i -6,2 
I---- ------.. 

Ko~m)·14,6 20,3t CbIKTblBKap (pecrry6JIlIKa ------1- . 
I r. Eapaayn (AJITallCKHH !<parI) : -15,0 i 23,9L __. -----L- ....__._.~! ... _ .••.__ 

I 0 I J7- ! ""'4
! r. MCK t-' -. ,) i ':'L. 

II'. Keveposo (Keueposcxas ofinacrs) ------=-I7T-----T--2I~8--
'- - . --l- -l- , 

Ir. Eenropon J' -6,5 I 24.8 
f-----------...--------.---- - 1 _ 
i r. }]OBOKY3HCUK (Keueposcxas OO,13CTb) i -I5,! I 24,1
l . . l........-__. ._. _ ~ _
 

PeKOMCH,m.'CMoe aaaseaae U* = 7,0 M/c llJI}j BCCX nCpCYJ1CneHHblx B Ta6J1Hue 
06bCKTOB. 
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3Hat.ieHHSI K03t1lclluuneHTa crparmpaxaunu A (Bhl6opK3 83 OH.ll-86) 

3Ha1.IeHlle 1W3<p<Pl1uHeHTa A, coorsercraytotuee uetinaronpasrmoa MeTeopo

JIOffiQeCKHM ycnoBIDIM, npn KOTOphlX KOHueHTpaUluI BpeJlHhIX BeIlleCTB B aTMD

C<pepHOM sosztyxe MaKCI1ManhHa, npHHHMaeTc~ po.BHbIM: 

a) 250 - .1VI~ paaoaos Cpenaea A3HH IQ)!(Hee 40 0 c. ill., EYPJlHIH H QI1TI1HCKOR 

06nacTH; 

. 6) 200 - J],IDI eaponeticxoil repparopna P<1J: ,LI.n.ll paaoaon P<1J IO)!(Hee 50 0 

C. ill., .zvrn OCTanhHbIX paROHOB Haxorero Iloaonxss, KaBKaJa, MOJIilaBHU; nml aJH

arcxoa TeppHTOpHH P<I>: Jt]Ul KaJaXCTaHa, ,UanbHero Bocroxa H ocransaoa reppa

TOpUHCR6HplI H CpeJIHeH A3HH; 

B) 180 -.nIDI enponeiicxoji repptrropna P<1J II Ypana 01' 50 ,UO 52 0 c. tn., 30. HC

KJIIO<IeHHeM nona.n8JOI..UHX B sry 30HY nepesacneaasrx ssrme paHOHOSH YKPaHHbI; 

r) 160 -,UJUI esponeacxoti TepPuTOpHH PI!> 11 Vpana ceBepHee 52 0 c. Ill. (30. HC

KJIlOlfeHHeM Llenrpa ETC), a TaK)J{e .nJUl YKpo.HHhI (ans pacnOJIO)!(eHHbIX na Yxpan

He HCTOqHHKOB BbICOTOH MeHee 200 M B 30He 01' 50 ,UO 52 0 C. IlI.- 180, a IQ)!(Hee 50 

o C. III. - 200); 

,11.) 140 - ,UJUl MOCKOBCKOH.TyrtbCKOll, Psaaacxoa, .J3JIa,UHMHpCKOH, Karryxc-

CKOll, HBaHOBCKOH otinacrejt. 

. I1pHMeqaHHe. 

lVu!" npyrax TeppHTOpHH 3HaqeHIDI K03<P<PHUHeHTa A ,LI.OJI)!(HhI l1pHHHMaTbCJl co

OTBeTcTBymrn:HMH 3HUQeHHJlM K03q,q,HuHeUTa A }:{JIJl paHoH(lBP<l> co CXO,UHhIMU 

KJIHMaTHQeCKHMH YCJlOBI1SlMR :ryp6yJIeHTHoro 06Meaa. 
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