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Pacqem oDe3ROURaHUBDgMalHou 
MaCChi Ha 2ugponnaHKa Cgqemo 
ucnonh30BaHUHHUMUKamOB 

l-1 . B. KJlIOWKHH, H. H. KOKyWHH, 

n. B.OCHnOB, n. B.KaypOB 

M aTeMaT~ Y e C K~M M O/1 en~ pOBaH~ e M npouecca 0 6e 3 B O>K~ ­

B aH~J1 6y Ma>K HOHMaCCbl ua cer xax 6YMaro/1eJlaTenbHblX M aW~H 

3aHV1Mam1Cb KaK orexecrses uue [1, 2]. TaK V1 3apy6 e>KHble 

yyeHble [3,4]. 
TaK, r. Tejinop [5] paspario ran MaTeMaTV1y ecKYIO MO/1enb 

06e3BO>KV1B aHV1R 6yMa>K HOH MaCCbl aa rV1/1pOnnaHKax, OC HO ­

BaHHy lO ua ~ cn on b 30BaH ~~ ypaBHeH ~ R 5epHynn~ /1nR HeBJ1 3­

KOH >K ~ /1 K O CT ~, y p aBHeH~ R H epa3p bIBH O CT~ ~ y p a BHeH~ J1 /1nR 

CKO pOCTV1 ep~JlbTp al.\~V1. 

H. H. KOKYW~H V1 n . B. Kaypos [6, 7J MaTeMaTV1 yecKYIO 

MO/1enb 06e3B O >K~BaH~J1 6y Ma>K HOH MaCCbl Ha r~/1 pOnnaHK a x 

onacanu cne/1ylO14eH c~ CTe M o H yp a B HeH ~ H: 

- p (x ) 
d(h (x)) ho- h2 (X)+- y ­

V.(x) =V 2 = K.. I 
,l C dx ' P Co - em: 

(1- f p)" .!I +1l2(X)-c c' a - a 

hex) = a+bx+z(x). 

F = c~ - em ( J_f )~I 
c - c~ . pl .o 

rne p( x) - BaKyy M B Kn~H e rl-t/1 pOnnaHKl-t , V$ - CKOpO CTb 

ep~ n bT p al.\~l-t, hex) - 3a30p Me>K/1Y ceTKoH l-t r~/1pOnnaH K oH , 

z(x) - nporvti CeTK l-t , ~ - BJ1 3KOCTb nO/1CeTOYH OH BO/1 bl, q(x) 

- uarpyska ua cerky or l.\eHTp06e>KH OH Cl-tJlbl l-tHepl.\l-tl-t cnOJ1 

MaCCbl, V, - CKOpO CTb cenoi, y - Y/1enbHblH sec 6yMa>KHO HMaCCbl, 

K$ - K 0 3epep~l.\~eHT cjJ~nbTp al.\l-tl-t, c'o- K OHl.\eHTp al.\~ R 06e3BO>KV1­

BaeMoH 6yMa>KH OH MaCCbl, Co- KOHl.\eHTpal.\V1J1 oceaurero enos. 

C - KOHl.\eHTpal.\V1 J1 nO/1CeTOYH OHBO/1bl , EJ - >KeCTKOCTb ceTKV1. 
m 

CY 14eCTByeT MHO>KeCTBO MO/1eneH, nponn cua aiouiax XO/1 

06 e3BO>Kl-tBaHl-t R, HO npencr aaneuu as MaTeMaTV1 ye CK aJ1 MO­

/1eJlb COCTOl-tT V1 3 ypaBHeHV1 H, B cOBoKy nHocTV1 onV1C bIBalO14V1 x 

npou eccu. np 0 V1C X0/1R 14V1e "npl-t OTn V1Be 6yMa>K HOH MaCCbl 

ua rV1/1pOnnaHKax: cjJl-tnbTp al.\l-t1O 6yMa>KHOH MacCbI C yy eTOM 

Han ~YV1R ~ nV1 OTCYTCTBV1R paanusa: TeyeHV1 e nO/1CeTOYH OCi 

BO/1bl B KnV1H e runponn as x« : np orv f ceTKV1 C yy eTOM ee 

>Ke CTKOCTl-t; l-tHepl.\~OHHO CTb or seca cer xu ~ cnOJ1 6yMa>KH OH 

MaC Cbl Ha cerke : nepeneuu ocn, HaTJ1 >KeH ~ R CeTKl-t no /1n ~He 

CeTOYH OrO cr ena . Vl cnonb 3yJ1 3TY MaTeMaTV1yeCKYIO MO/1enb l-t 

/1aHH ble, nony yeHHble npa l-tC nbITaHl-tJ1 X 6y Ma>K HOH MaCCbl Ha 

npuri ope JlnVl [8], MO>KHO n onYY~Tb r pacjJl-tK~ [9], kor opue 

CBl-t /1eTenbCTBYIOTa /10CTaTOYH OTOY HOH CXO /1 V1 M O CT ~ 3 Ha Ye H ~H 

natioparopuux V1/1V1H aMl-tyeCKV1 X (pacxer uux) K03ep cjJ l-tl.\ V1eHTOB 

cjJl-tn bTpal.\l-tl-t (pHC. 1). 
O/1H aKO np encr asneuu ue MaTeM aTl-t yeCKl-t e M O /1 en~ He 

YYV1TbIBaJll-t BJll-t J1HV1 e XV1 MV1 KaTOB, npV1M eHJ1eMbI X CeHyaC ua 

cerxax MaWV1H /1n J1 YC Kop eH ~R 0 6e3B O>K ~B a H l-t R B CeTOYHblX 

yaCTRX 5AM, a /1 aHHble, nonyyeHHble narioparopuua nyTeM C 

~cnonb 3 0BaHV1eM X ~ M V1 K aT O B, YCKOP RI0 14~ X XO/1 06e3BO>K V1 BaHV1 J1 

nokai an« He3HaYV1TenbHoe Bnl-t RHl-t e X V1I~ l-t K a TO B ua BenV1YV1H Y 

nari op ar opuux K03cjJ cjJ l-t l.\ l-t eHTOB cjJ~nbTpal.\l-t~, YTO MO>KH O 

06bR CHV1 Tb KpaTKOB peMeHHOCT blO B 0 3/1e H CTB~ R X ~ M V1 K a TO B 

ua 6y Ma>KHylO Maccy . Ha /1eHCTBYI014eH 6YM aro /1eJlaTenbHOH 

MaWV1He XV1 Ml-t KaTbl, Y C Ko pR I014~ e XO/1 06e3 BO >K l-t Ba H ~ R , non a­

IOTCR 3a6narOBpeMeHHO/10nO/1aYl-t 6yMa>KHOH Ma CCbl Ha cerxy, 

HO BpeMJ1 Ha XO>K /1eH~R ~ X B Macce /10 nocrynneuua MaCCbl ua 

CeTOY HblCi cr on HeV1 3Mep V1M O MeHbwe, yeM B nafioparopuux 
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ycnoeusx. AaHHble, nonyyeHHbl e CAeikTBylOl11V1X 6yMaroAena­
r ensusrx Ma WVl H, noxaauea or YBenVl yeHVle cy xo CT Vl6Y~la}/( Horo 

nOn OTHa npVl VlcnOnb30BaHVle Y CKOP ~lO l11V1X 06e3BO}/(VlBaHVl e 
XVl MVlKaTOB (pac, 2) . 

BnVlilHVle XVl MVl KaTO B, npVlMeHileMbl x Anil ycxopeuaa 
06e 3BO}/( Vl Ba H VI~ , MO}/(H O onpenenurs. Vl cn on b3Y~ ypaBHeHVle 
perpeccun [10]. 

Y; = b'o- b X; . 1 

XO A peureuas. Onpenenmcrcs cpenaue 3Ha yeHVl il Y ep VI X 
ep 

: 

y =I~ l Y i X =I~lXi 
cp If=l P: . cp I f=l Pi . 

Onpenenaerca yrno Bo~ K03(jJ (jJ VI L1 V1e HT b, nVlHVI VI perpeccnu: 

b - I f=l Yj (Xj-Xcp) 

I - Lf=1 (Xi- Xcp) 2 

Onpenense rcs K0 3(jJ (jJ VI L1V1 eHT b'o: 

b' = Y L: ~= 1 Yi (Xj- Xcp) 

o cp L ~l (Xi -Xcp) 2 . 

BBeAil Bxasecree AaHHbl x ypaBHeHVl il perpeCCVl Vl 3H ayeH Vlil 
K03(jJ (jJ Vl L1 V1 eHTO B (jJVlnbTpaL1V1V1, nonyy eHHbl e narioparopnu« 
nyTeM, cuavana nOA CYVlTaeM K03(jJ (jJ Vl L1 V1e HTbl bl VI b_OiV Anil 
AaHH O ~ Ma WVl Hbl, a 3aTeM 3Ha yeHVl il K03(jJ(jJ Vl L1 V1e HTOB (jJVl nb­
Tpal.\VIVI C yyeTO M npVlM eHeHVlil yCKOpillOl11V1 X 06e3BO }/(VlB aHVle 
XVl MVl KaTOB. Peuras ypaBH eHVlil perpeccua. nonyYaeM cneAY­
10 111YlO 3aB VlCVl MOCTb: 

19 K <j>HJ1bTP = A 19 K na6 • 

lt1 cnonb3Yil AaHHbie peaynsraros pacvera, MO}/(H OnOCTpOVlTb 
rpa(jJVlKVI, OTpa}/(alO l11V1e XOA 06e3S0}/(VlS aHVlil Ha cerke 6yMaro­
Aen aTenbHO~ MaWVlHbl (pac. 3) . 

lt1 cnonb3yil nonyyeHHble pesynsraru, MO}/(HO nporH03V1 ­
poaar s XOA 06e 3S0}/( Vl SaHVlil Ha cer ke 6 Y l-'lar O AenaTen bHo~ 

MawVlHbl, rne euie ,110 npVlM eHeHVI ~ xVlMVl KaTos, yCKO pillOl11 V1X 
XOA 06e3S0}/( Vl SaHVl il. 
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Puc. 2. 06e3S0>KVlBaHVle Ha CeTO YHOM crone 5AM N~ 6
 
(r.Eanaxua):
 

rA - rpYAHail AOCKa; nr - naxeru runponn auok.
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rA - rpYAHail AOC Ka; n r - naxeru runponnauo«.
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JKU3Hb BeguHuM pUmMe 
Me>KAYHapOAHaJ1 KOMnaHI.1J1 Mondi, npoaaaonnrens ynaxoeo-u-ux ~ 6yMa>KH blX MaTep~alloB , 3aJ1BJlJ1eT 0 pe6peHA~ HreTOproBO~ 

MapK~ OqJHCHO~ 6YMar~ MAESTRO"'. Ilponyur Bynaxoske uoeoro A~3a~Ha nOJ1B~TCJ1 Bnponaxe BOKTJ16pe 2015 rona. Hape6peHA~Hr 

npoAYKTOBO~ Jl~He~K~ MAESTRO'" BAOXHOB~JlO MaCTepCTBo A~p~>Kepa opxecrpa ynpaanars Ae~CTB~J1M~ My3bIKaHToB. nOA06HbiM 
06pa30M KOMnaH~J1 Mondi CnOMOl11blO W~POKOro accopruweata npoAYKl.\~~ nOA 6peHAoM MAESTRO® CTpeM~TCJ1 COOTBeTCTBOBaTb 
BKycaM caMblX paauux KJl~eHTOB . 

B3HaK nplHHaHHJ1 Me>KAYHapoAHo~ nonYllJ1pHOCT~ ~ ycnexa roprosoa MapK~, Mondi O>K~BJlJ1eT 6peHA KaMnaH~e~, BKJl104alOl11e~ 

HOBbl1ii A~3aIiiH ynaKoBK~, B~Aeo H MY3blKaJlbHbie KOMn03Hl.\~H B pa3HoM cr ane. LJT06bl nOA4epKHyTb YH~KallbHble xapaxrepacr uxa 
ynaxoso x O¢~CHO~ 6yMarl-1, KOMnaH~J1 nOCBJ1T~Jla Ka}t{AoMY nOA6peHAY MAESTRO"" onpeneneuauu My3blKallbHbilii cruns . 

«noA06HOMy3bIKaHTaM, nOA6~paI0111~M neCHIO nOA uacrpoeuae ny6Jl~K~, Mbl npennaraen w~POK~1ii accopraaear o¢~cHolii 6YMar~ 

MAESTRO'" AJlJ1 YAOBJleTBOpeH~J1 Jl106blX nOTpe6HoCTe~ uaunrx KJl~eHTOB . ECJl~ B aaurax nnauax npouaaecr« J1pKOe ane-iarneuae. Bbl 
MO>KeTe pacc-urruaareHa MAESTRO'"'», - rosopar ~oxaHHec KnYMn,A~peKTop no MapKeT~Hry ~ nponaxa» Mondi Uncoated Fine Paper. 

Wl.1pOKOe npl.1MeHeHl.1e 1.1 HaAe}t{Hoe Ka'leCTBO 
KOMnaH~J1 Mondi CTpeM~TCJ1 nOHJ1Tb ~ npeB30liiT~ O>K~AaH~J1 KJl~eHTOB, a TaK>Ke Ka>KAbllii AeHb YAOBJleTBOpJ1Tb ~x norpefiuocra 

Bo¢~cHolii 6yMare. AllJ1 roro . 4T06bl oneparueuo pearaposars Ha Tpe60BaH~J1 nokynareneji. MAESTRO') npencrasnaer aneksarsue 
KOMn03~l.\~OHHble peWeH~J1 Bll~HeliiKe o¢~cHolii 6YMar~. CpeA~ nponyxron MAESTRO'" Ha~AeTCJ1 nOAxoAJ1l11~~ aapaaur AllJ1 supa­
>KeH~J1 3JleraHTHOCT~ , MHorO¢YHKl.\~OHallbHocT~, np04HoCT~ , ~HTeJlJleKTa ~ll~ roponcxoro CT~llJ1 . «Ecna Bbl Hy>KAaeTeCb B A~Ha­
M~4HOM KOHTpaCTe npa nexara TeKCTOB ~ J1PKO~ rpa¢~Ke C6yMarolii MAESTRO'" extra, MAESTRO®supreme, MAESTRO'" uLtra ~Jl~ 

l.\BeTHolii 6yMare MAESTRO'" color, npennaraiouiea 30 pa3Jl~4Hb1 X npaaneaarensuux oneHKOB Ha Bb160p, ~ll~ B npo~3BOA~TeJlbHolii 

4epHo-6ellolii ne4aT~ CnpoAyKTaMH MAESTRO® standard H MAESTRO'" speciaL ll~HeliiKa MAESTRO'" He AaCT BaM C¢aJlbWHB~Tb »,­

06bJ1CHJ1eT 111. KllyMn. 
5yMara MAESTRO'" orrraaansuo nOAXOA~T AJlJ1 paauooopaauux O¢~CHbI X Hy>KA. B accopraaear BXOAJ1T KaK 6yMara CBblcoKolii 

creneasio 6eJl~3Hbl, TaK ~ l.\BeTHaJ16YMara CBbICOK~M ypoBHeM Henp03pa4HoCT~ ~ M~H~MaJlbHbIM nbIJle06pa30BaH~eM, 'ITO npHBOAHT 
K MeHbweMY ~3HOCY Te xHHK~ ~ 3KOHOMHH Ha COAep>KaH~~ H 06CJlY>K~BaHHH. 3apeKOMeHAOBaBWaJ1 ce6J1 TexHOllOr~J1 Colorl.ok " B 
6yMareMAESTRO'" supreme ~ MAESTRO® extra aaer OTJlH4Hbie pesynsraru npa HCnOJlb30BaHHI-1 CTPY~HbIX npaurepos ~ 06ecne4~BaeT 

60Jlee C04Hbie orreuka TeMHblX ~ J1pKHX l.\BeTOB, a TaK>Ke 6blcTpoe BblCblxaHHe. 
YCToiii'lI.1BOCTb. Ka>KAbliii AeHb 
CT04KH 3peH~J1 YCTo~4HBoro pa3BHTHJ1 6peHA MAESTRO® peWHTeJlbHO AeMoHcTp~pyeT CBOIO 3KOllorH4HOCTb. Bce B~Abl 6yMarH 

JlHHeliiKH MAESTRO <~ HMelOT cepTH¢HKaTbi FSCTM HJlH PEFCTM H BXOAJ1T B «3eneHylO nl.1HeiiiKY» (Green Range) nponyxroa Mondi. 
KOMnaHHJ1 Mondi Ka>KAbllii AeHb pafioraer HaA Henpepbl BHblM YJlY4weHHe M 3KOJlOrH4eC KHX noxasarenes csoea npoAYKl.\H~ H rex­
HOJlOrH4eCKHX npoueccos. 3KollorH4eCKaJ1 YCTOlii4HBocTb - 3TO OCHOBa HHeOTbeMlleMaJ1 COCTaBJlJ1lOl11aJ1 xopnoparuaaoa crparerua 
Mondi. «3eJleHaJ1 nHHeliiKa» 3KollorH4Holii 6yMarH Mondi 6bllla snepaue npencraaneua B2006 roAY, CeroAHJ13TO npH3HaHHbilii CHMBOll 
3KoJlor~4ecKolii 3¢¢eKTI-1BHOCTH YCTolii4HBoro 6yMa>KHoro npoH3BoACTBa, a ace BHAbl 6yMarl-1 «3elleHoiiinHHeIiiKH» HMelOT cepTH¢H­
Kal.\~10 FSCT" ~ll~ PEFCT", Ha 100 % H3rOTOBJleHbi H3 aropava oro CblPbJ1 Hll~ orfie neuu 6e3 ~cnOllb 30BaH~J1 xnopa. 3TY I-1H~l.\HaTHBY 

nOAKpenJlJ1eTTeCHOe COTpYAHH4eCTBo C06111eCTBeHHblMH ~ HenpaBHTellbCTBeHHblMH npaponooxpauuuaa opraHH3al.\~J1M~. B pesyns­
rare KOMnaH~J1 Mondi J1BJlJ1eTCJ1 06JlaAaTeJleM MHOr04~CJleHHbI X cepTH¢HKaTOB TaK~X 06111enpH3HaHHbiX C~CTeM cepT~¢~Kal.\H~, KaK: 
FSCTM, PEFCTM, EU EcoLabeL, BLue AngeL, Austrian EcoLabeL, a TaK>Ke uarpanu PPI Awards sa 3KOJlOrH4eCKYlO CTpaTer~1O Mondi ~ 

ee nonrocposuoe napruepcrao CBCeMl.1pHblM !jlOHAOM AI.1KOiii npl.1pOAbl (WWF). 
AllJ1 nOJlY4eHHJ1 tionee nOJlHolii HH¢OpMal.\HH nparnauraea nocerars Haw cajir: www.mondigroup.com/maestro 
HJlH kauan Mondi Ha cajire YouTube: www.youtube.com /MondiCom 
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