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YAK 502 .3+664.61 

OqeHRaIU3HeHHD2D qURna mapHD2D 
KapmOHa 

10. A . KHR3eOa, n. r. MaXOTltHa, 

B blCWaR W KOn a rexaonoraa It 

3H epreTltKIt Cauxr-Il ereptiyprcxoro 

rOCYAapCTOeHHOrO YHIt Oe p CIt Te Ta 

n p OMb l Wn eHH bl X TeXHOnOrltl11t 

A1t3al1Ha (BWTIt3 cnsrv nTA), 

A. KyrHa p , npItMOpCKIt l1 

yHItOepCItTeT, ljlaKynbTeT 

MaTeMaTItKIt , KaljleApa 

eCTeCTOeHHblX HayK It 

ItHljl opMa~ItOH HbIX TeXHOnOrltl1, 

3. n. AKItM, BWTIt 3 cnsrv nTA 

Ha axone: Texuonoruvecxuii npouecc : 
Tpall cnopT npOIl3BOnCTBO sonoxuucrsrx 
Eanaac osaa npeaecuua 

c:===:> nonyrbafipnxaroa (sapxa, crfienxa 
Jlpe Bec lla~ uiena uenmoxo aa/nonyuenmonoau); 
3n eKTpo) lIeprH~ npOlI3BO.:lCTBO xpadrr-nariaepa; 
X IIMlIKaTbl 
Ilpupon usnt ras 

nBona 
Bnosracca KaK r onnuso 

Ha ssrxone : 
r OTOBa~ npoaysuns 
Croxasre sonsr 
Bu fipocu Barsrocdie py 
Tsepnue 6b1TOBble OTXO.:lbl 

Pl-1 C. 1. BXOAHble l-1 auxonuue Aa HHbie Ha CTaAl-1l-1 np0l-13BOACTBa rapaoro KapTOHa . 

KaK OTMe4aflOCb B npeAbIAy U\e~ 

crarse, POCCl-1 ~CKaH l.\on l-1MeeT 4eTKO 

Bblpa}l(eH Hb l~ 3 Kcn o p THO- Op l-1 e HTl-1 po­
BaHHbl ~ xapaxrep, Ilpa 3TOM B Ml-1 POBbIX 

nOTOKax l.\on POCC l-1l-1 n0 3l-14l-10Hl-1­

pyercs KaK nOCTaBU\l-1 K «ce ae pa ux 
apMl-1pYIOU\l-1 X X B O~ H bIX BOflOKOH » l-1 

Ka K nOC TaO~ItK KapTO Ha It 6 y Ma n t 

1t3 nepOlt4HbiX oonOKOH . Ba}l(He~Wl-1M 

l-1Mn OpTe p OM POCC l-1 ~CKO ~ n p OAYK4l-1 l-1 no 

npasy C4l-1TaeTCH Kl-1Ta~. KaK l-13BeCTHO, 

K l-1Ta ~ cerOA HH ca Mbl~ Kp ynHbl ~ no­

rpefiarens BTOp l-14HOrO BOflOKHa - KaK 

c06CTBeHHoro, TaK l-1 l-1M n OpT l-1 py e Mo ro . 

~ MnopT l-1 3 POCCl-1l-1 l-1 3 roTo Bfl e HHo ro l-1 3 

nepBl-14HblX BOflOKOH rapuoro KapTOHa, 

Hal-160flee BOCTpe6 oBaHHo ro l-13 Bcex 

Bl-1AOB MaTepl-1aflOB AIlH ynaKOBKl-1, BHO­

Cl-1T cyU\eCTBe H Hbl ~ BKflaA B nOBblWeHl-1e 

KpaTHOCTl-1 l-1CnOflb30BaHl-1H BTOpl-14HOro 

BOflOKHa, T. e. YAfll-1HHeT BeCb }I(l-1 3HeH ­

Hbl~ 4l-1KIl nponyxra l-1 cyU\eCTBeHHO 

CHl-1 }1(a eT 06U\ee B03Ae~CTBl-1ey n aKOBKl-1 

ua OKpY}l(alO U\YIO cpeny. 
B npeAll araeMO~ pa60Te n p e A ­

crasneua no nsrrxa npOBeCTl-1 04eHKY 

}I(l-13HeHHOro unxna (O >Kl.\) rapuoro 

KapTOHa, ocyurecrears auanaa nepaux 
3TanOB (CTaAl-1~) . KaK OTMe4aflOCb asnue, 
ynaxoaxa l-13 6yMarl-1l-1KapTOHa HBflHeTCH 

3KOflOr l-14 eCKl-1 4l-1CTbIM MaTepl-1aflOM l-1 

nerxo nonsepraerca 6 l-10pa3flO}l(eHl-11O 

l-1fll-1 BTOPl-14HO ~ nepepatiorke. nOCKOflbKY 

OCHOBHo e OTpl-14aTeflbHoe B03Ae~CTBl-1e 

Ha OKpY}l(alOU\YIO cpeny MO}l(eT OKa3aTb 

co6CTBeH HO nonyseuae KapTOHa, B 3TO~ 

pafiore npa auanase }I(l-13HeHHoro 4l-1 Kfla 

paCC MaTpl-1Bafll-1 TOflbKO B03Ae~CTBl-1e 

CTaA l-1 ~ n p 0 l-13 BOA CTBa BOflOKHl-1CTW X 

ncnydiafipaxaroa l-1 KapTOHa . 

O>Kl.\ MO}l(eT COAe~CTBOBaTb B: 

• l-1AeHTl-1cjJl-1Ka4l-1l-1 B03MO}l(HOCTe~ 

YflY4weH l-1H 3KOflOrl-14eCKO~ pesynsra­

Tl-1BHOCTl-1 npoAyK4l-1l-1 Ha pa31ll-14HWX 

sranax ee }I(l-13HeHHoro uaxna, aanpu­
Me~ AflH CTpaTerl-14eCKOro nflaHl-1pO­

BaHl-1H, YCTaHOBfleHl-1H npl-10pl-1TeTOB, 

npOeKTl-1pOBaHl-1H; 

• npa sufiope cyU\eCTBeHHbi X n o­

Ka 3 aT efl e~ 3 KOflOr l-14eCKO ~ peaynsra­
Tl-1BHOCTl-1 , BKfl104aH autiop Me TOAoB 

l-13 MepeHl-1H; 

• npa n p OBe A e H l-1 l-1 Ma p Ke Tl-1Hra 

(H a n pl-1Me p, n pl-1 B HeApeH l-1 l-1 c xe Mbl 

3KOflOr l-14eCKO ~ MapKl-1pOBKl-1, npencras­
fleHl-1l-1 3 KOfl Orl-14eCKl-1X 3aHBfle H l-1 ~ l-11l~ 

3 K Ofl O r l-14 eC K O~ nexnapauau). 
MeTOAIt'leCK aR 'l aCTb. 0 4eH KY B0 3­

Ae ~CTB l-1 ~ }I( l-1 3HeH Horo 4 l-1Kfla rapuoro 
KapTOHa npoeonan u B COOTBeTCTBl-1 l-1 C 

Tpe60Ba Hl-1H Ml-1 lIleAepanbHoro 3aKOHa 

N~ 184 -1113 OT 27.12.2002 r. « 0 r ex­

HIt 'leCKOM pe r yn apoaan a a » (B penax­

4l-1l-1 ClJeAepaflbHoro 3aKOHa N~ 65-ClJ3 OT 

01.05.2007 r.) l-1 rocr P nco 14044-2007. 

3KOflOrl-14eCKl-1~ Me He A}I(Me HT. 04eH Ka 

llenmonooa 6YMara KapTOH • I'. I' : •• • 82 
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1!U13HeHHoro uukna. Tpe60BaHMH M pe ­

KOMeHAal.\MM, KOTOpblf1 MAeHTM4eH Me>K­

AYHapOAHoMy craanapry ISO 14044:2006 

[2,5,8]. 
B COOTBeTCTBMM co cr aunaprox, 

MCCJleAOBaHMe nocpencrso« O}/{l.\ BKJlIO­

-raer B ce6H -ierupe cTaAJ,1M: 

• onpeAeJleHMe l.\eJlM M 06JlaCTM 

MCCJleAoBaHMH; 

• MHBeHTapM3al.\MOHHblf1 aHaJlM3; 

• Ol.\eHKY B03Aef1CTBMH; 

• MHTepnpeTal.\MIO. 

Bce 4 cj>a3bl B3aMMOCBH3aHbl, OTAeJlb­

Hble sranu O}/{l.\ MCnOJlb3YlOT pesynsraru 
APyrMx 3TanOB [2] . 

Ha nep soji cTaAMM 6b1JlJ,1 onpeaene­
Hbl 06JlaCTM MccJleAoBaHMH . 06beKTaMJ,1 

MCCJleAOBaHMH 6blJlM Bbl6paHbi nJlOCKMe 

CJlOM rodipoxaproua, npoM3BoAMMbie M3 

nepBM4Horo BOJlOKHa, nocxonsxy MMeH­

HO TeXHOJlOrMH COCTaBJlHIOUJ,M X rapuoro 
xaproua oxaausaer OCHOBHylO Harpy3Ky 

Ha oupyxatouiyro cpeny: 
• xpadrr-naaaep. COCTOHUJ,Mf1 M3 CMe­

CMHe6eJleH0f1 cyJlbcj>aTHOf1 uenmonoau M 

nOJlYl.\eJlJlIOIl03bl, npOKJleeHHblf1 B KMCIlOf1 

cpene KaHMcj>OJlbHOf1 AMcnepCMef1; 
a.	 • ron-najinep. y KOTOpOro OCHOBHOf1 

CIlOf1 COCTOMT M3 CMeCM He6eJleH0f1 cyns­
cj>aTHOf1 uenrnonoau M nOJlYl.\eIlIlIOIl03bl, a 

1­ BepXHMf1 CJlOf1 M3 6eJleH0f1 cyllbcj>aTHOf1 

) ­ uenruoncau, npOKJleeHHblf1 B KMCIlOf1 

B, cpene KaHMcj>ollbHOf1 AMcnepCMef1; 

• kpadrr-najiaep C MellOBallbHblM 

)­ nOKpbITMeM, COCTOHUJ,Mf1 M3 CMeCM He­

1- 6eJleH0f1 cyllbcj>aTHOf1 l.\eIlIlIOJl03~ J,1 

nOIlYl.\eJlJlIOIl03bl, npoKlleeHHblf1 B KMCIlOf1 

cpene KaHMcj>OJlbHOf1 AMcnepCMef1. 

a Ha BTOPOH CTaAl111 nposena KOIlM­

bl 4ecTBeHHylO Ol.\eHKY BXOAHbIX/BbIXOAHbIX 

1­ nOTOKOB Ha scex CTaAMHx np0J,13BOA ­

M CTBa Jlaf1Hepa. Dblll oCYUJ,eCTBlleH cfiop 

nepBM4HbiX AaHHbi x no Mcnollb3yeMbiM 

1­ XMMMKaTaM, 3JleKTp03HeprMM, napy, 

a 3aTpa4eHH~x Ha npoM 3BoACTBO BOIlOK­

C HMCTblX nonyrpatipaxaroe M «aproua. a 

a TaK>Ke npyra x He OTb e Mll e MblX srana x 

npoM3BoACTBa pa3JlM4Hbi X BMAOB Jlaf1­

uepa. nepBM4Hbie AaHHbie no BOIlOK­

HMCTblM nonydiafipuxaran M XMMMKaTaM 

6blllM cofipauu Ha BeAyUJ,M x POCCMf1CKMX 

l.\eJlIlIOJl03Ho-6YMa>KHbI X npeAnpJ,1HTMHX. 

Ta6n J,1 11a 1. 

Pe3YllbTaTbi pacseroe noxaaarenea Karerop l1il B03AeilcrBI111 Allll pa31l114HbiX BI1AOB 
rapso ro xaproua 

BHAbl rapuoro XapaKTepHc2:H4eC~ H K03(jJ(jJH llHe HT (aa r OHHy rorcaoji n poAyKllH H) 

xaproua lloreauaan lloreauaan lloren uaan floreuuaan Iloreauaan 
1 3aKJ,1 CneHHl1, asrpotpaaa- rnotiansuoro dxrroxa- J,1CrOU1eHHl1 

I
Kr-3KB. SO, llHJ,1, norenneuua, MH4ecKoro 030Ha,
 

Kr-3KB. PO, I Kr-3K B. CO, o6 pa30 BaHHl1 Kr-3KB.
 

I 030Ha, «r- X<I>Y-11
 

I 
Kpa(jJr-naHHep 25 9 

Ion-naasep C 

BepxHHM cnoen I 
26 11 

H36eneHoH 

ll eJlJl 1011 03bl 

MenoBaHHblH 28 9 
Kpa(jJr-nailHep 

Ha TpeTbeil CTa Al111 npoaena KO­

IlH4eCTBeHHYlO Ol.\eHKY B03Aef1CTBMf1 

>KM3HeHHoro unxna pa3JlM4HbiX BMAOB 

llaf1Hepa ua oxpyxaouiyo cpeny. A IlH 

KOIlM4eCTBeHH0f1 Ol.\eHKM B03Aef1CTBJ,1il 

>KJ,13HeHHOro uaxna B uacrosuiee BpeMH 

paspatioraau pa31lM4Hbie MeTo AollorMM 

M nporpaaauoe ofiecneseuae. B Aa HHoil 

pafioreAJlH 06pa60TKM nepBJ,14HblX Aa H­

HblX ucnonesoaan« nporpaMMySi maPro v 

8.0.2 - nporpaMMHblil npOAYKT, KOTOpblf1 

nOCTOHHHO penaarapyerca J,1 paCWJ,1pHeT­

CH, 06JlaAalOUJ,Mil BceMM cj>YHKl.\J,1HMM AIlH 

npOBeAeHJ,1H Ol.\eHKM B03Aef1CTBMH >KM3­

HeHHoro l.\MKlla npoAyKl.\MM, nOIlY4eH H0f1 

B pa31lM4HbiX 061laCTHX npOMblwlleHHOCTJ,1 

M, B 4aCTHocTM, l.\eIlIlIOIl03Ho-6yMa>KHoil. 

~cnOllb3YH cneuaansaue csojicraa npo­
r p aMMbl Sima Pro: MHoro4MCJleHHbie Me­

TOAbl Ol.\eHKJ,1 B03Aef1CTBMH, 6a3bl AaHHblX 

np0l.\eCCO~ aBTOMaTJ,14eCKMf1 nepeBOA 

eAMHMl.\ MAP., MO>KHO npOCJleAMTb BKllaA 

Ka>KAOrO J,13 3TanOB >KJ,13HeHHOro l.\J,1KJla. 

Ha 4eTBeproil CTaAl111 AIlH J,1HTep­

npeTal.\J,1M B03Aef1CTBMH >KJ,13HeHHOro 

uaxna pa31lJ,14Hb1X BMAOB JlailHepa ua 

oxpyxaioutyio cpeny 6blllJ,1 Bbl6paHbi 

KpJ,1TepJ,1J,1 J,1 MHAJ,1KaTOpbl 3KOJlOrM4eCKoil 

YCTOil4MBOCTM. 

3a nocnensue rona 6blll0 paspatio­

TaHO MHO>KeCTBO MeTOAoB O!.leHKM B03­

AeilcTBMH Ha npOTH>KeHMJ,1 >KM3HeHHoro 

!.lMKlla (ABC-aHaJlJ,13 , MeTOA 3KonyHKToB, 

3KB. C,H,
 
2374 2 22x10-S
 

3167 2 21x10 -s
 

s2804 2 24x l0 ­

MOAellbKpMTM4eCKMx06beMOB3arpH3He­

HMH,EPS-MeTOA, MIPS-MeTOA, KEA-MeTOA, 

MeTOA TOKCJ,14eCKM X 3KBMBalleHTOB, 

CJlOBeCHo-apryMeHTHaH oue-uca, MeTOA 

3KOMHAMKaTopOB MAP.) [3,6,7]. 

B pankax HaCTOHUJ,ero MCClleAOBaHJ,1H 

6blJl Bbl6paH MeTOA CML 2000, OCHOBaH­

Hblil aa MCCJleAOBaHJ,1J,1 Guinee (2002) 

[4]. 3TOT MeTOA peKoMeHAYeT CJleAYtdUJ,Me 

OCHOBHble KaTeropJ,1J,1 B0 3Ae il cTBMH AIlH 

BCef1 Ol.\eHKM >KM3HeHHoro l.\MKJla [7]: 
• Inotiansnoe M3MeHeHJ,1e KIlMMaTa; 

• 3aKMCJleHMe n04B, BOAbl; 

• 3BTpocj>MKal.\MH BOAoeMoB; 

• ~OToxMMM4ecKoe 06pa30BaHMe 

030Ha; 

• Pa3py w e HJ,1 e 030HOBOro CJlOH. 

PaCCMOTpMM aHallM3 >KJ,13HeHHOro 

l.\MKJla rapuoro xapr oua. Ha pac, 1 

npencrasneau AaHHble, xoropue 6blJlM 

BKJl104eHbi B auanas B03Aef1CTBJ,1H 3TanOB 

>KJ,13HeHHoro uaxna rapuoro xaproua Ha 

oxpyxaouiyo cpeny, 
B Ka4eCTBe MCCJleAyeMbix BMAoB Tap­

uoro xaproaa 6blJlM Bbl6paHbi xpadrr-naii ­

Hep, Ton-JlailHep C BepxHMM CJlOeM M3 

6elleHoil uenn 101103bl M MellOBaHHblil 

xpadrr-naauep. Pe3YJlbTaTbi no oueuxe 

83 __ llennonosa6yMara KaproH 
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UC)UlfOJlO'Jbl 

PIiIC. 2. Bknan OCHOBHblX cTaAIiIH npoassoncraa rapuoro xaproua B noreuuuan 
3aKIiIClleHIiIJ1 (n3), Kr-3KB. 5°2/ T KapTOHa. 

12 • Crosuue BOllbl 

. 3 JleKrp 0 3Hep n lJl 10 

• TpaHCnOpT 

6
 
. X lIMlIKaTbl
 

. O TOeJIKa uenmonoau 

2	 • npOIl3BOIlCTBO aeeeneuon 
uenmonoau 

• np01I3BOllCTBO0 -1"-- - - - .,....-- - - - .,....-- - - - -1' rronyuenmonosu 
Kparpr-natiaep Ton-nainrep C ~leJIOBaHHblii
 

sepxumt CJIOeM Kpaqn-naitnep
 
1I3 6eJIeHOii
 

uennonossr 

PIiIC. 3. BKllaAOCHOBHblX CTaAIiIH np0l13BOACTBa rapuoro xaproua B noreuuuan 
3BTpoc!JI1Kal\1111 (m), KHKB . PO./ T xaprcsa. 

B03AeHCTBI1J1 Ha oKpY)l(aIOLllYIO cpeny CpaBHI1TellbHblH aaanas xareropaa 
npl1 np0l13BOACTBe TapHoro KapToHa B03AeHCTBI1J1 noxaauaaer, 4TO npoua­
npencrasnesu B rafin, 1. BOACTBO ron-najiuepa C BepXHI1M cnoea 

AHall113 nOllY4eHHbix AaHHblX no­ 113 6elleHOH l\e1l1l101I03bl oxaauaaer 
xaaan, 4TO np0l13BOACTBO scex BI1AOB Hal160llbWee B03AeHCTBlile Ha oxpyxa­
lIaHHepa oxaauaaer pa311114Hoe B03­ IOLllYIO CpeAY B CpaBHeHliI11 C npOIil3BOA­
AeHCTBl1e aa oKpY)l(aIOLllYIO cpeny . CTBOM xpadrr-nauuepa iii MelloBaHHoro 
Hal160llbWee B03AeHCTBI1e Ha61110­ xparpr-najiaep (aa I1CKll104eHlileM xare ­
AaeTCJ1 Ha ncreuuuan rnotiansuoro ropau «paspyureune 030HOBOro CIIOJ1»). 
nOTenlleHIiIJ1 (noTeHl\l1all C03AaHI1J1 PaCCMOTpl1M nOAP06Hee BIIMJ1Hl1e 
napaaxosoro 3c!Jc!JeKTa) . ornensaux CTaAIiIH npOM 3BOACTBa Tap­

uoro KapTOHa Ha Ka)l(AYIO xareropuo 
B03AeHCTBI1J1 BOTAellbHOCTI1. 

3aKMcneHMe n0 4B, BOAbl xapax­

Teplil3yeTCJ1 nOTeHl\liIaIlOM 3aKIiIClleHI1J1 
(n3), Onl1CblBalOLllI1M CYMMY scex B03­
HI1KalOLllIiIX B npouecce np0l13BOACTBa 
rasoaux BbI6poCOB, xoropue npI1BOAJ1T K 
3aKMClleHlilIO BOAoeMOBIii n04B vepea 06­
pa30BaHI1e KI1CllOT BC04eTaHI111 CBOAOH 
(uanpnaep, BBI1Ae KI1CIIOTHblX ocanxoe). 
AaHHbie npI1BOAJ1TCJ1 06bl4HO B Kr-3KB. 

S02/Ha TOHHY npOAYKl\IiII1, T. e. B ne­
pee-ere Ha 06pa30BaHI1e MaKCI1MallbHO 
B03MO)l(HOro KOlll14eCTBa KI1CIIOT006pa­

3YIOLlll1X COeAI1HeHI1H npa paCTBOpeHI11i1 
B BOAe KI1110rpaMMa AIiIOKCI1Aa cepu. 

KIiICllOTHble sarpsauarenu OKa3b1Ba­
lOT pasaoofipaauoe B03AeHCTBI1e Hd n04­
BY, nOA3eMHbie 11 nOBepXHOCTHble BOAbl, 
)l(I1Bble OpraHI13Mbi iii crpoarensaue KOH ­

CTPYKl\IiII1. K PJ1AY aarponoreuaux 3MIiIC­
CI1H OTHOCJ1TCJ1 iii KIiICIIOTbl, 06pa30BaB­
Wl1eCJ1 npa onpeneneuaux npoueccax B 
arxocoepe. npl1MepaMI1 TaKIiIX 3MIiICCIiIH, 

npl1CYTCTBYIOLllI1X B np0l13BOACTBeHHbiX 
npoueccax 116n, BKll104alOLlll1X C)l(liIraHlile 
IiICKonaeMblX BI1AOB TOnIlI1Ba, 06bl4HO 
COAep)l(aLllI1X cepy, J1BIIJ1IOTCJ1 AI10KCI1A 
cepu (06pa3YIOLllIiIH cepHYIO KI1CllOTY) iii 

AIiIOKCIiiA a30Ta (06pa3YIOLllI1H a30THYIO 
KI1CIIOry) [5]. 

Ha pl1cYHKe 2 nOKa3aHO Blll1J1Hl1e OT­
AellbHblx CTaAI1H np0l13BOACTBa rapuoro 
xaproua Ha noresuaan 3aKI1ClleHI1J1. AIIJ1 
rapsoro kaprona, 1i13rOTOBlleHHoro 113 He­
6elleHbiX BOIIOKHI1CTblX nonydiafipaxaroa, 
OCHOBHOH BKllaA B Belllil411HY n3 BHOCIiiT 
CTaAIiIJ1 BapKIiI l\eIlIlIOII03bl/nOIlYL1ell­
1I101I03bl. AIIJ1 ron-naauepa OCHOBHOH 
BKllaA B Bell11411HY n3 BHOCI1T ortienxa 
l\eIlIlIOII03bl. 

3BTpoc!JMKal\M}l, KOTOpaJ1, KaK 1i1 3­
BeCTHO, npeACTaBIIJ1eT C060H nacuuieuae 
BOAoeMOB 61i10reHHblMlii 3I1 eMeHTaMIiI , 

npI1BOAJ1LllI1MI1 K POCTY 61101l0rl14eCKOH 
npOAYKTI1BHOCTI1 BOAH~ X 6acceHHO~ 

xapaxrepasyerca nOTeHl\l1aIlOM 3BTpO­
c!JI1Kal\111i1 (n3), KOTOpblH noxasuaaer 
noreuuaansaue B03AeHCTBIiIJ1 BblCOKOro 
COAep)l(aHI1J1 B oKpY)l(alOLlleH cpene na­
rarensuux BeLlleCTB, Hal160llee Ba)l(Hble 
113 KOTOpblX a30T iii c!JOcc!Jop . 3TI1 aeuie­

llenmonoaa 6yMara KaproH '" 84 
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CTBa Ii1C nOn b3YlOTCil npa 61i10nOrli1yeCKOH 
OYIi1CTKe CTOKOB l.(6K, Ii1 Ii1X nepenosapoe­
«anpli1 BOAIi1TKIi1X nonanajuuoBBOAOeMbl. 
lloauureuae COAep}l{aHli1il rnrrarensuux 
aeuiecrs MO}l{eT Bbl3BaTb aexenarens uos 
1i13MeHeHIi1e B COCTaBe BIi1AOB Ii1 noauure ­
Hli1e 61i10MaCCbl KaK B BOAHOH, TaK Ii1 Ha­
3eM HbiX 3KOCIi1CTeMaX, YTO MO}l{eTcnenars 
nOBepXHOCTHble BOAbl He npli1rOAHblMIi1 Anil 
nli1Tbil. YBenli1yeHli1e 61i10MaCCbl B BOAHOH 

cpene npli1 BOAIi1 TKAOnOnHIi1Ten bHOMY no­
Tpe6neHIi11O KIi1CnOpOAa Anil pa3nO}l{eHIi1il 
61i10MaCCbl, n03TOMY YBenli1yeHHOe 61i10no­
r li1 yeCKOe norpefineaue KIi1CnOpOAa (6nK) 
TaK}I{e paccnarpaaaercs KaK noreauuan 
3BTpocjJli1Kal.\1i11i1 [5]. 

BKnaA B Benli1YIi1HY n3 ornensuux 
CTaAIi1H np0li13BOACTBa rapaoro xaprosa 
npencrasneu Ha pncyuxe 3. 

npli1 np0li13BOACTBe scex BIi1AOB Tap­
uoro xaproaa OCHOBHoe B03AeHCTBIi1e Ha 
cjJOpMli1pOBaHli1e Benli1YIi1Hbl n3 OKa3blBalOT 
ra xae CTa Ali11i1 np0li13BOACTBa rapno ro 
xaproua, KaK eapxa Ii1 ortienxa uenmono­
3bl, Ii1C nOnb30Ba HIi1e anexrpoa ueprua Ii1 
61i10nOrli1yeCKail OYIi1CTKa CTOYHblX BOA. 
np0li1 3BOACTBO ron-naauepa C BepXHIi1M 
cnoea 1i13 6eneHOH uenmonosa oxaau­
saer MaKCIi1ManbHOe B03AeHCTBIi1e Ha n3. 

nOTeH411an rnofiansuoro norenne­
HI1H (nrn) onpenenserca, KaK Bnli1ilHli1e 
aarponoreu aux 3MIi1CCIi1H AIi10KCIi1Aa 
yrnepo na Ii1 psna npyrax ra30B aa nap­
HIi1KOBblH3cjJcjJeKT Barxoctpepe. KOTOpblH 
ilBnileTCil OAHOH 1i13 OCHOBH~X npli1YIi1 H 
rnotiansuoro 1i13MeHeHIi1il Knli1MaTa, MO}l{eT 
oxa auaars HeraTIi1BHOe B03AeHCTBIi1e 
Ha COCTOilHli1e 3KOCIi1CTeM, MaTepli1anOB, 
3AOpOBbe yeflOBeKa. fl oauure s aaa 
Ii1HTeHCIi1BHOCTb paAli1al.\1i11i1 B~3~BaeT 

noasuueaae renneparypu nOBepXHOCTIi1 
3eMnli1, TaK Ha3blBaeMblH napHIi1KOBblH 
3cjJcjJeKT [5]. CornacaoMeTOAY CML 2000, 
Anil ol.\eHKIi1 B03AeHCTBIi1H Ha1i13MeHeHIi1e 
Knli1MaTa Ii1 CnOnb3yeTcil noreuuuan rno­
6anbHoro norenneuaa (noreuunan C03­
AaHli1il napHIi1KOBOrO 3cjJcjJeKTa), KOTOpblH 
onucuaaer Bbl6poCbl Barxocoepy ra30B, 
B03HIi1KalOll\li1e B np0li13BOACTBeHHoM 
npouecce Ii1 npasonauiae K nOBblWeH1i11O 
renneparypu arxoctpepu 3eMnli1 (TaK 
Ha3blBaeMbie napuakoaue rasu) [4]. 

3500 

3000 

2500 

2000 

1500 

1000 

500 

O -!L-----~----~----_(' 

Kpadrr-naiurep TOn-J1aiIHep c Menoaamrsril 
BepXHIlM CJlOeM KpaqlT-naiinep 

113 oeneaort 
UeJIJIIOJl03bI 

- Cro-nrsresonsr 

- 3J1eKlpO)HepnlJl 

- n ap 

- Tp a Hc n o p T 

_ X m IlIK31bl 

- OT6eJlKa uenmonoau 

- npOIl3BOllCTBO 

aeoeneaori 

- Pf~'8{\gft~TBO 
nOJIYueJIJIl<lJl03bI 

PIi1C. 4. BKnaA OCHOB HblX CTaAIi1 H np0li13BOACTBa rap uoro xaproua B noresuaan 
rnofiansuoro norenneuna (Ilffl ), Kr- 3KB. CO 2/ T KapTO Ha . 

• Crosaue sonu2.5 

• 3J1eKrpO)HepnlJl 

2.0 
• nap 

1,5 • Tpaacnopr 

- X lIMlIK31bI 
1,0 

• OT6eJJKa UeJIJIl<lJl03bI 
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uenmonoau 

PIi1C. 5. BKn aA OCHOBH blX CTaAIi1H np0li13BOACTBa r apuoro xaproua B noresuaan 
cjJOTOXIi1Mli1yeCKOrO 06pa30BaHIi1il 030Ha (n <l>OO), Kr-3KB / T «aproua. 

Tli1nli1YHble Bbl6poCbl, xapaxrep uue rare C}I{li1raHli1il ropioxero npa AOCTaBKe 
Anil l\ennlOn03Ho-6YMa}l{ HoH nponu ur­ 6anaHCOBOH ApeBeCIi1 Hbl Ha reppwropmo 
neHHOCTIi1 Ii1 OKa3blBalOll\li1e Bnli1il Hli1e npeAnpli1 ilTli1il 1i13 neca Ii1 Ha c06CTBeHHO 
Ha 1i13MeHeHIi1e Knli1MaTa, - 3TO AIi1 0KCIi1 A np0li13BOACTBO aacxer Ii1cnonb30BaHli1illi1C­
yrnepona, AIi1 0KCIi1 A a30Ta Ii1 MeTaH [1]. konaexo ro r onnasa Ii1 nOKynHoH anexrpo­
3TO Bbl6poCbl, B03HIi1KalO ll\li1e B pesyns­ 3Hep rli1li1. TaKIi1M 06pa30M, np0li13BOACTBO 
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BOIlOKHI-1CTbIX nonyrpaopaxaros. 6YMarH 
H KapTOHa, asnaorca CYlljeCTBeHHblMH 
BKIlaA4HKaMH no 3TOMY KpHTepHIO. 

DOIlbwail 4aCTb Bbl6poCOB CO csa­
2 

3aHHa C nOTpe6IleHHeM 3HeprHH AIlil 
npOH3BOACTBa napa, npOH3BOACTBa HeH­
TpaIlbHOH CYIlbepHTHOH nonyuenmonosu 

H 6eIleHOH H He6eIleHOH uenmonosu . 
npOH3BOACTBO ron-naasepa C BepXHHM 
cnoes H3 6eIleHOH uenmonoau oxaau­
aaer MaKCHMaIlbHoe B03AeHCTBHe Ha 
nrn (pHC. 4) . 

$OToxHMH4ecKoe 06pa30Ba HHil 
030Ha - 06pa30BaHHe epOTooKcHAaH­
TOB (nClJOO) oriacuaaer 06pa30BaHHe 
XHMH4eCKH aKTHBHblX aeuiecre, np a 
B03AeHcTBHH COIlHe4Horo CBeTa Ha onpe­
AeIleHHbie nepBH4Hbie aarpasuarena 
arnocrpepuoro B03Ayxa. 3TH XHMH4eCKH 
aKTHBHble seutecraa MorYT oxaauaan, 
ueraraeaoe B03AeHCTBHe Ha 3AopOBbe 
4eIlOBeKa, 3KOCHCTeMbi Hcenscsoxoaaa­

CTBeHHble KYIlbTYpbl [5]. $OTooKcHAaHTbl 
06pa3YIOTcil Brponocdiepe nOA B03AeH­
CTBHeM ynsrpadiaonerosoro CBeTa npa 
epOTOxHMH4ecKoM OKHCIleHHH nerxone­

TY4HX opraua-iecxax coeAHHeHHH (noC) 
H AHOKCHAa yrnepona B npHcYTCTBHH 
OKCHAOB a30Ta. 

B np0l.\eccax npoH3BoAcTBa ~Dn 

nepBH4HblMH 3arpil3HHTeIlilMH aTMOC­
epepHoro B03Ayxa MoryT ilBIlilTbCil ner­
KOIleTY4He oprauaveckue coeAHHeHHil, 
AHOKCHA a30Ta H MOHOOKCHA yrnepona. 
Bbl6poCbl OKCHAa a30Ta (II) 06IlaAalOT 
cHH)t{alOlljHM 3epepeKToM Ha noreuuaan 
06pa30BaHHil epOToxHMH4ecKoro 030Ha, 

nOCKOIlbKY B3aHMoAeHCTByeT C 030HOM 
C 06pa30BaHHeM AHoKcHAa a30Ta H 
KHcIlopoAa, TeM caMblM MHHHMH3HPYil, 
ero B03AeHCTBHe [1]. VlHAHKaTOp epo­
TOXHMH4eCKoro 030Ha onpeAeIlileTcil 
nocpeAcTBoM pac4eToB epaKTopoB npe­
06pa30BaHHil HIlH xHMH4ecKoH aKTHB­
HOCTH IlerKoIleTY4Hx opraHH4ecKHx 
coeAHHeHHH. 3aTeM OH HcnoIlb3yeTcil AIlil 
npeapauieaas BblilBIleHHblX npa HHBeH ­
TapH3al.\HH nerxoneryxax oprauasecxax 
coeAHHeHHH B 3KBHBaIleHTbi 3THIleHa. 
Ha pHC. 5 npencrasneu BKIlaA OCHOBHblX 
cTaAHH npoH3BoACTBa rapuoro xaproua 
B n$OO, Kr-3KB / T xaproaa. 
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PHC. 6. BKIlaA OCHOBHblX cTaAHH npowasoncraa rapuoro xaproua B noreuuaan 
HCTolljeHHil 030HOBoro enos (nVlO), Kr-3KB XClJY-11/ T kaproua. 

KaK BHAHO H3 AaHHbIX, npencrasneu ­
HblX Ha pHC. 5, npa npoassoncrae rapso­
ro xaproua H3 uefieneuux BOIlOKHHCTblX 
nOIlyepa6pHKaToB OCHOBHoe BIlHilHHe Ha 
06pa30BaHHe epOTooKcHAaHToB OKa3b1Ba­
er aapxa uenmonosu. a npa npoaason­
CTBe ron-naauepa C BepxHHM cnoen H3 
6eIleHOH l.\eIlIlIOIl03bl, HaH60IlbwHH BKIlaA 
B06pa30BaHHe epOTooKcHAaHToB oxasu­
aaer npouecc oT6eIlKH uenmo noau , 

HCTo~eHHe 030Ha nokaauaaer. 4TO 
paapyureuve 030HOBoro enos xapax­
repaayercs npHBeAeHHblM 3Ha4eHHeM 
eunenmouiaxca no sceay )t{H3HeHHoMY 
l.\HKIlY xnopdrropyrnesonoponoe. nOTeH­
uaan HCTOlljeHHil 030Ha (nVlA) - cpasaa­
TeIlbHail Mepa H onucusaer. HaCKOIlbKO 
BpeAHblM ssnnerca eeurecrso no cpas­
HeHHIO Cxnopodrropyrneponos X$y-11, 
noreuuaan HCTOlljeHHil 030Ha KOTOpOro 
npHHilT sa 1,0. TaKHM 06pa30M, XHMHKaT 
C nOTeHl.\HaIlOM paspyurenaa 030Ha 2,0 
B 2 paaa 60Ilee apeneu, 4eM X$y-11, a 
XHMHKaT CnVlO 0,2 B5 paaMeHee apeneu. 
4eM XClJY-11 [5]. 

3KoIlorH4ecKHH CIleA B pac4eTe Ha 
TOHHy xpadrr-naanepa no nVlO COCTa­
BHIl 22*10'5 Kr-3KB. XClJY-11, ua TOHHy 
ron-naauepa CBepxHHM cnoea H3 6eIle­
HOH uenmonosu - 21*10'5 Kr-3KB . XClJY­
11, na TOHHy MeIlOBaHHoro KpaepT-IlaH­
uepa - 24*10'5 Kr-3KB. X$y-11, 4TO 

3Ha4HTeIlbHO HH)t{e (B 4545, 4761 H4166 
pas coorsercreeauo) noreuuaana HCTO­
lljeHHil 030Ha XClJY-11, KOTOpblH npHHilT 
aa 1,0 (pHC. 6). OCHOBHOH BKIlaA B nVlO 
BHOCilT Bbl6poCbl npu rpaucnopraposxe l
6aIlaHca, raepnux 6blTOBbiX OTXOAOB, 
npoH3BoACTBO l.\eIlIlIOIl03~ /noIlYl.\eIl­

IlIOIl03bl, ortienxa uenruonoau. 
3aKnlO4eHHe. Paccnorpeuuue BHAbl 

rapuoro KapToHa - asnmorca IlHWb OA­
HHM, HO aecsna cYlljeCTBeHHbIM, BHAOM 
KapToHHo-6yMa)t{HoH npoAYKl.\HH. Pac­
cMoTpeHHble B crarse HMnopTHpyeMble 
H3 POCCHH BHAbl xaproaa H3 nepBH4Hbi X 
BOIlOKOH, BHOCilT CBOH BKIlaA B rnotians­

HylO l.\HPKYIlill.\HIO BTOpH4HOro BOIlOKHa, 
n03BOIlilIOT nOBblCHTb xparaocrs uap­
KYIlill.\HH BTOpH4HOro BOIlOKHa H npo­
AIlHTb ero )t{H3HeHHbIH l.\HKIl. n03TOMY 
nposeneuuaa B crarse oueuxa nepsu x 
CTaAHH )t{H3HeHHoro l.\HKIla MO)t{eT 6blTb 
B AaIlbHeHweM npononxeua B paxxax 
Ol.\eHKH nocnenyouiax cTaAHH, BKIlIO­
4alOlljHX nonropuoe H MHoroKpaTHoe 
HcnoIlb30BaHHe. 

Busonu 

• Ha npHMepe Ol.\eHKH nepB~ x 

CTa AHH )t{H3HeHHoro unxna rapuoro 
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IAbl C25 no 28 OKTfl6pfl 2016 r. rpynnanpeAnpHRnl1t «n epMcKaR~e n mon 0 3H o -6 YMa>K H a R KOM naH HR» npl1H I1 MaJla Y4acTI1e B 

OA­ Me}l{ AY Ha p OA H O ~ BblCTaBKe « PAPFOR» Bllereptivpre. B3TOMroAY BblCTaBKa cotipana aa O AHO~ nnouianxe 60Ilee 190 K OMna HI1~ 

10M 113 42-x crpas Ml1pa . Ha MacwTa6HoM MepOn pl1 flTl1 11 l.\ e Jl Il IO Jl 0 3 H o - 6Y Ma }l{ H O ~ npO MbIWJleHHOCH1 6blJll1 npencrasneuu HO BI1 HKI1 

ac­ npoAyKI..\ I1 I1, I1HHOBa l.\110HH ble I1Ael1 11 coapexeusu e TeXHOIlOrl1l1. 

Ible Ha BbiCTaB04HOMCTeHAe nl.\6K BHI1 MaHl1 1O rocrea 6blJla HamflAHo npencraaneua 6yMara All fl rotp papoaaaaa PRI ME-Fluting. 
IblX 3K OIl O r I14 H b l ~ npcnyxr COCTO I1T 113 uenm onosu suco xoro BblXOAa - ApeBeCI1 Hbl, nOA B eprHYTO~ H e m y6 0 K o ~ XI1 MI1 4eC KO ~ 

Jlb­ o6pa60TKe. KpO Me roro, PRIME-Flut i ng 06IlaAaeT B bI C OK O ~ }l{eCTKOCTblO 11 no <jJ 113I1KO-MeXaHI1 4eC KI1 M noxaaarena« 6yMara 

:Ha, I1 AeHTI1 4Ha MI1POBbl Mauanoran. nepMcKylO npoAYKl.\111O BblCO KO Ol.\eHI1JlI1 3apy6e}l{H ble naprse pu B 4exl1 l1, Vl TaJlI1I1, llonsur e 11 

up­ 06beAI1 HeHHbix Apa6cKI1 x 3Ml1paTax. 

po­ «PbIHOK rpefiyer nocroauaoro AB I1}l{e HI1 11 snepen, ­ rOBOp l1T I1Cn O JlHI1 T eIlbH b l ~ Al1 peKTOp Ipynnu n p e A npl1fl T I1 ~ «n l.\6K» 

l MY EBreHHIt rne3MaH, ­ n03ToMY Mbl npononx ae« pafi orars HaA Ka4eCTBOM 11 pa3BI1 BaT b nponyxro syio Il I1H e ~ KY PRIME-Flut i ng. 

lblX Enaronaps MOAepHI13 al.\1111 060PYAoBaHI1fll1 coBe pweHCTB OBaHl1 1O TeXH OJlOrl1 11 np0I1 3BOACTBa, npezmp nnnno YAaJlOC bA0611TbC ll 

bl Tb Ka 4eCTBeHHoro nOBbIWeH I111 xapaKTepl1 CT I1 KnpoAYKl.\ I1I1 ». 

Ka x Me}l{AYHapoAHo~ BblCTaBKe 11 3 rona B rOA conyrcrsyer HaCblll1eHHall nenoaaa nporpaaaa. B 3TOM roAY Al1peKTOp no npo­
110­ Aa}l{aM Ipynnu npeAnpl111TI1~ «nl.\6K» AHApelt rypbRHOB npl1HllIl Y4 aCTI1e B n a H eJl b H O ~ AI1 CKYCCI1 I1 « 6YAYUlee 1I6n: KaKOIt 
we 6YAeTorpacns B2020 rOAY» . Al1peKTOp nenapraaeura MapKeTI1 Hra rpHrOpHIt ryceBaucrynun Ha KpymoM CTOIl e « Perl1 0Hbl 

PO CCI1 H: crparerasecxoe pa3BI1TI1e 11 KOM nneKCHble peweHHRAJlR 1I6n» . 
BTe4eHI1e rpex AHe~ BblCTaBK I1 pyKoBOAI1 TeIlI1, MapKeTOll Orl1 11 TeXH Oll Orl1 Ipynn u n p eA n pl1fl T I1~ «nl.\6K» CMOml11111 4HO no­

061l1aTbCll c Kll 10 4eBblMI1 3aKa3411Ka MI1, 06CYAI1Tb nnaast Ha 6YAYll1ee, H a ~T I1 HO BblXKlll1eHTOB, BTOM 411CIle 11 Ha Me}l{AyHapoAHOM 
YPOBHe. 6blIlOnpOBeAeHO OKOIlO100 BCTpe4 11 neperosopoa CAelloBblMI1 napr aepaaa, 

Bucraexa «PAP FOR » nana B03MO}l{HOCTb Ol.\eHI1Tb nepcnekraau pu sxa BMeCTe CIlI1AepaMI1 orpacna, nOCTaBll1 l1Ka MI1 11 
KIl l1 eHTaMI1, Y3 HaTb 06 I1 HHOBal.\l1 flX 113 nepsux yCT 11 YBI1 AeTb Ae ~ C T B I1 T e Il b H YIO Ka pTI1 Hy I1HAyCTpl111 ceronas. 
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