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osbEKT l/1 r-lEnb rcnbrTAHt/t/

O6uerr ucnurraxr : xpouarorpa$ raooesri nopraruexurfi <S-Xporvr> (4anee -
xponaarorpa$), saaogcro roruep 0417200, npo 3BoAhrenu - OOO Hayvno-
rexHuqecKae Supnaa <EAKC>. Xpouarorpa$ yrounnerroBaH oneKrpo-xhMr4qecKhM

AereKropoM (3M), ranunnrpno ronoxro , KpaHoM-Ao3aropoM Anfl BBoAa

rasoo6paauurx npo6, cnap reneM Anfl BBoAa x AKt4x npo6, nporpaMMHbtM
o6ecne,.reHue[r <Ananusarop>, npeAHa3HaqeHHbtM AnF nonyqeH g h o6pa6orKh
xporr,rarorpa$uvecxorl u nQopruaqnu.

l-{ens rcnurranr4fi: npuMeHeH[e xpoMarorpa$a Ann onpeAeneHun [aaccoso

Aonr4 cepoBogopo,qa, Mer nMepKanraHa, grr4flMepKanraxa e xeQru e 4uanasoue or 2
4o 200 r'rnx-l.

ycnoBrF nPoBEEEHt/fl ilcnbtTAHt/t/

nonefi, enrnrculrx na pa6ory annaparypbl;

- coAepxclHue arpecc BHbrx ra3oB napoB, ypoBeHb peHTreHoBcKoro r43nyqeHhfl B

npeAenax c€lHuTapHbrx HopM.

Pexurrll paborsr xporilarorpa$a :

Terraneparypa 4ererropa, 
oC

TeMneparypa ucnaprrenn, oC

Tenaneparypa repMocrata xonoxox, oC

Tun raaa-rocurens

laanexue raga-xocurenn, xfl a

Pacxog cbpoctroro nororcr, crtr3/ruu r.r

3 XOI hcnb[AHht4

3.'l Onpq4eneuue npqgenao6napyn<exran

fira orpqgeneHu, npeAena o6xapyxexran cepocoAepxclu.pro KoMnoHeH'rEt (no nitacce)

a€Ep@il cra4gapnurfi o6paseq @craBa cepoBqAopq4, MerunMepKarmlH,

O6ulre ycnoB r:

- reMneparypa oxpy)rcrol.t1ero aosgyxa, oC

- oTHOCr4TenbHa' BnA(HOCTb eOO4yxa, %

- aruoc$epxoe AaBneHue, r[la (nitu pr. cr.)

- HanpgxeHr4e nepeuenuoro roxa, B

- vacToTa nepeMeHHoro ToKa, Tq

- orcyrcrBhe MexaH qecK x eoe4e crenfi, BHeuHr4x

or 15 Ao 25;

or 30 go 80;

or 84,0 ao 106,7
(or 630 4o 800):

220x22:

50 t 1;

oneKrphqecKux MarHhTHbrx

45

100

70

BO3Ayx

50

25



srrnMepl(anraH B renr4 (aanee - co) npr ycnoB flx no n.2. f1po6y co eeqpunr a
xpouarorpaQ KpaHoM-A@aropoM nocneAoBarenuxo 5 paa. I-lpqgeaprarenbHo npoBen
u3MepeH e ypoBxn $nyrryaqraouHurx u.ryrrroe h6. Ero sHa.reHre mcraerano 0,35ruKB.

llpq4en o6nappxeHran G66, Ht-, BblgrC.flnnu no $oprr'ryne:

^ 3 ho'C,
"*'= h*,.rG (1)'

rAe ho - ypoBeHu Qnyrryaquonnux u.ryraoe, MB

c1- ruaccoaas KoHqeHTpaquF i-ro cepocoAepxcar4ero KoMnoHeHra a co, 
^arlir3

h/cped - cpqAHtr Bbt@Ta nr4t€ i-ro cepocoAepxcaqero xounoxexra, uB

V*- o6ueu rasoeo npo6ur, crvr3

h;qEd Bbrgucnrnu ffiK cpellHee apu$rraeruvecroe eurcor nuKoe r4g !Tr4 onpq4enexnfi

Peaynurarur onpe5leneHr4n npeAcraBneHbr s ra6nrqe 1

Ta6nnqal

Kounorerr Ci , ur/na3 hicp"d , [aXB Vno , cM" G66Hf
Cepoeo4opo4 20,9 2236,7 0,59 0,017

Meruruepxanran 19,6 612,24 0,59 0,057

Srrnuepranrau 22,3 328,22 0,59 0,121

- flpu ycnoeura BBoAa npoObr xeeru o6ueuou 1 urta3 u cpqgxei morrocr neena 0,gg
Mr/irv3, ruaccoeac AonH 2 rranx-1 @orBercrByer rr,tacce 1 ,7gxr. lGx snAxo r43 Ta6n qbr
nonyreHHbe 3Haqexun Gn6 He npeBbtuarcT AaHHoro 3Ha\leHhr.

3.2 Onpe4enexue ceneKr BHocrh AereKropa

cenerruaxocru AereKropa - ero ceoicrao ras6rparenbHo perucrpr4poBarb
coeAuHeHuq OnpeAeneHHoro Knacca, B AaHHOM CnyLtae cepocoAepxaul e coe4rxenuR. B
4axxofi ananrruqecrofi 3aAa'.{e oro ceoficreo rpaer oqeHb BaxHylo ponb, T.K. Hanu,r e B
npo6e ue$rr vpessurva no u_I4poxoro cnerrpa opraH qecKhx coe4uHeH
(npeur'ryr.rlecraeHHo yrneBoAopogoe) xe n03Bonner npoBecr[ pa3AeneHhe KoMnoHeHroB Ha
KOflOHKe raxuur o6paeoNa, ,{ro6ur onpeAeneH }o cepocoAep)K€IJ.lr4x COeAhHeHhr He
noMeuJaro HafloxeH e Apyrr4x KoMnoHeHroB cMecr4.

c qenurc ccneAoBaHu, cenefi BHocr4 aHan!43hpoBanr4 co nponana B rer,,h
(0,26yo) r,4 MeraHa B a3ore (0,20o/o) np ycnoBr,4ex no n.2 . l-lpo6y r<a4qoro co seogr,rnr s
xporraarorpaQ rpaHoM-AGaropoM nocneAoBarefluxo 3 pasa. [,,] e roM, 14 B ApyroM cn] 1ae
pouarorpa$nvecxux nuroe o6xapp{€Ho ne 6sno. Taxuna o6pasou, MoxHo roBopr4rb o roM, Lrro
y Aerefiopa oX.Q, ycraHoaneHHoro B xporvrarorpase, qyBcrBr4TenbHocrb K npeAenbHbrM
yrneBoAopoAaM npafi,lqecKx oTcrrcrByer.



3.3 Onpe4eneHhe cxoAr4Mocrr4 Bbtxo4Hbtx cr4rHanoB np axan ge CO

l4cnonugosanu co na ocHoBe cepocoAep]clrJ.+4x KoMnoHeHToB. Konqenrpaqrau
KOMnOHeHTOB: CepOBOAOpOA 20,g ur/u3,naerunMepffinraH 1g,6 rr,lr/rrr3, orunMep@nraH 22,3
ur/ru3. npooy co eeogrnu e xporraarorpa$ xpaHoM-Ao3aropoM nocneAoBarensno 10 pas, npra
ycnoB Fx no n.2. O6uervr raeoaori npo6sr - 0,5g cru3. ouxcrpoeanu nnoulaAb nuxoe si no
r(€DtgoMy KoMnoHeHry, Bbr.[4crr9nr cpeAHrcrc nnou]aAb (xax cpe4nee apuQverr,rvecxoe ras 10
onpe4enexrfi) orHoc renbHyro cxoAr4Mocrb BbrxoAHbrx c rHar oe r, , 

ok, Koropyro Bbrq cfiHfl4
no $opuyne:

Q -Cr, =100o/o.'tma\ 
utnr,.n' s.*,,

rAe S,,u* - tuaxcrMaflbH@ gHaqeHlre nnor r F,n

onpqgenenufi,

S,.,n - uuxurrlanbHoe gHaqeH e nnoulaAr4 nuKa i-ro rounorerra ra 9 onpqgenexufi

Pesynurarur npe4craBneHbt e ra6nuqe 2.

fa1nruA2

(2),

nrxa i-ro ronanoxexra rg g

Kounoxett Si, eA.*10' $orea, eA. ri ,94
Cepoaogopo4 885,8 891,9 1,8

896,8

900,7

896,7

894,0

888,2

884,6

894,5

885,4

892,3

Menanuepxanran 309,6 312,9 1,9

313,2

314,8

314,0

313,9

311,4

313,8

314,9

314,0



Kar er4no rao ra6nuqsr, 3HaqeHue 1 ne npeasru:aer 2,3%.

3.4 Onpe4eneHhe cxoAt4Mocn4 Bbtxo4Hbtx o4rHa
KaqecrBe npo6ur ucnoflb3oBan neo, 

npu aHanx3e HeoTu.

MeThnMepKanTaH, 
oTt4nMet,,"o,,;;;;;;;;#il:H[,il_i#g;H:::,::3lt#.i:ffi 

T:ffi #T;HH#Ourcrpoeanu nfl(
roHqeHrpaqurc x ar,rr-rr'@b 

n KoB si no rcD

QqAHee apragrr,'enavecxoe ,l' -1"a'oo 'n'o, 
i;; 'To" 

KoMnoHeHry' 
'43MepeHHyro

curHanoB ,, n to onpqaene;i; 
";;ffi:rf:[:T^1ffi;:frffi:

Peaynurarur npe4craBneHbt e ra6nuqe 3.
Ta6nr,rqa 3

Kounoxexr

CepoeoAopoA-



3uaqexue 1 re npeesruaer 6,6%.

3.5 Oqexxa nranefruocrra AereKropa

!4a oqer'rxr'r nuxefiHocru cnoJrb3oBar 4sa co Ha ocHoBe cepocoAepxclr{l4x KoMnoHeHToB cpa3n gHbrM COAepxcrHueM Mer aMep*nrErHa r sT nMep@nraHa B Ahana3oHe ,,,3MepeHh,.
flpo6y r<a4qoro co eao4,nra e xponaaropa$ (paHoM-A*aropoM nocneAoBarenuxo 5 pas, npra
ycJroBr4rx no n 2' .Qnr rcu(qoro co eu*,cn'nu cpeAHrcp nnouraAb i-ro MepKanraHa sr qoed 14

@orHouleH e nonlleHHbtx 3HaqeHufi S,cr"d(CO Ns2) / $cp"d(CO Ne1)

AxanoruqHure onpeAeneHu, npoBoArnt4 Ha El3oBoM xpoMarorpa+e <Xpouarsx-
lQrctann 5000> c AereKropoM nnaMeHHGr4oHr43aq oHHbrM or/o. flpqpeaprrensxo
nhHefHocru fll4.Q 6urna npoBepeHa na CO yrneeo4opo4oa.

flonyrexxure 4aHHbte npuBeAeHsr a ra6nuqe 4.

MerrnuepxanraH 42.U4 43,418 1,770 1,803 3,8
44,143 1,833
43,859 1,821
43,075 1,788
42,327 1,757
44,2U 1,838
43,263 1,796
43,864 1,821
43,796 '1,818

42,929 1,782
9nanrtaepxamax 298,83 297,14 18,33 18,23 6,6

303,45 18,61
299,48 18,37
3U,27 18,66
297,93 1B,27
305,38 18,73
295,79 18,14
293,57 18,01
285,85 17,53
286,89 17,60



Kax su4xo t€ AaHHbtx ra6nuqsr, 3Har{eHhs S, cp"d(Co Ne2) / Sr aed(CO Nol) r,tgexrrvuur xa
cnbtryeMoM xpouarorpaQe (c gererropona 3XQ ra xa xporraarorpa$e <Xporv.larex-Kpucrann

5000> (c AereKropoM l-114[), vro yKa3brBaer Ha yAoBnerBopr4renbHyro n He Hocrb AereKropa
3X! e 4axuoru 4hana3oHe.

llouueqauue: e dauuou cnepuMeHme HaMepeHHo wumbaanu ffDnbKo @mHoweHtre
rnowde(t, ueHopupw KoHueHmpaLuu, ,am6H ucKnoquma eo3Manuyrc nozwwH@tnb e naffiopmHoM
3HaLteHUU xAnqeumpat|ui KoMnoHeHm@ co, runopaa MoKem eo3HuKtwb npu ux anmecrnaLuu u
xpaHeHuu. llpu smou nuue uocma demennopa |1klfi npuHuManu sa srnaroH. Kqmoueum cerrrJcdopc,
npu npoeedeuuu sxcnepuMeHma He wumb&afiu, e cBf,3u c omcymqneueM qyedneumenbH@tnu y l1lttff x
dauuwy xomnoueumy

3.6 flocrpoeure rpaAyr4poBoqHofi gaar4o4N,locu

l-pa4yrpoeovnurfi rpa$rar crpo nr4 no AaHHbtM aHar 3oB
coAepxElHueM @pocoAepxctqr4x KoMnoHeHroB.

Tpex CO c pasnravxurl

Ananuaupoeanu CO, npra ycnoBr4sx no n.2.
onpq4enenufi. lnr i-ro cepocogep)€rJ.pro @eAhHeH l
xosS$r,rqraenr K, . Ero esrvracnrnu no eopuyne:

4enanr 5 nocreAoBarerbHbtx

onpeAenflnrt rpaAyrlpoBoqHbtfi

K= C'
^'= s.,"rh (3)'

rge C, - KoHqeHTpaqrF i-ro rounonexra e CO, Ntr/rvl3

S;"p"a - cpeAHFs nnoqaAb i-ro xounoxexra Ha xpoMarorparr,tn,te (e cephri h3 5-Tr4

onpegenerufi)
V,o- o6veu npo6sr, cnll3

Cpe4xee 3HaqeHue rpaAy[poBor{Horo xoessraqrae Hra K,"o"o, Bbtvr4cfl snh, KaK

cpeAHee apu$uerusecroe (, no rpervr CO.

Ta5nwp4

Kounoxeur S**, 
"1. 

(CO Ne1) S*"u, 
"4. 

(CO No2) Coorxou.exue:

.S,pro(CO Ne2) I

Siqe"d(CO Ne1)

l,4cnurryerrilurfi xpor'aarorpa$ (4ererrop OX,{)

1,535 28,49

9runuepranrau 0,037675 0,8095 21,49

XporrrarorpaQ <Xpouarer-1(pncrann 5000> 14ere

I
3rrnuepxanran 2,706 56,732 20,97



Ha ooroeaxuu no[f{eHHbtx AaHHbtx
oTlrocurenbH@ paqo)(qeHyle rpagyupoBoqHbx
Qopuyne:

Y _Y
R, = 1000/0. 't''- -'\''i,

K *o*,

rAe '(-". - rrrar'arvrarbHoe 3HageH e rpaAy poBoqHoro Ko.+s[LlueHTa i-ro
cepocoAep)clu.pfo coeA,lHeHHF;

K,^^ - Mr4HHManbHOe 3HaqeH[e rpaAyupoBoqHoro Koo++ilqileHTa i_rO
cepocoAeplclu.,Efo ooqAxHeHHfl .

Pesynsrarsr npeAcraBneHbt B ra6nuLle 5.

Ta6nraqa 5

3.7 Oqexxa nocroRHcrBa Kog+Silq eHTa AefleHuF noro€ npr BBoAe El3oBbtx t4xc,t4rc,lx npo6

Onpqgennnu coorHoueH e nnoulaAefi xpoMarorpaer4qecux nhKoB Mep@nraHoB nphBBoAe El3oBoli npo6bl Co (S-) ra xca4xofi npoobr HeSril (Sn). B xavecrae S- u S* rcnonusoeanr
cpeAHee apilsMeTuqecKoe 3HaqeHue nnoulaAl4 rc nflT OnpeAeneH]4ri.

.Qauxure usuepeHtafl npoBenh npu pa3nhqHbx ycroBt4sx:
- ycnoBr4r no n.2 (c AeneHheM norot€)
- TO ,*e, HO 6es 4enexrr noroxa (c6pocxori noror paeex xynro) ra 6ee 4enexur noroxa

ra3a-HOCt4TenF B Uonap Tene xpoMaTorpa$a.
Pesynurarur npeAcraBfieHbt B ra6nhqe 6.

Anq Ka4oro i-ro xonanoxexra BbHr4cfiqn4
xoe$QraqraeHroe Ri , %, no cneAyrcqeti

(4),

CO Ns C, , MTi M" Vno , cM3 I s,",.

I 
"a..tO'

K, Ko** R,,%

@poBoaoDon

8,48
coNql I 1562 0,59

a:.-I 5378 tlotzr -t 0p165
CONe2 20,9 743,1 0,0166
CONe3 I 184,0 0,0157

MET flMED€NTAH
cONel I z2zn o59 3827 | q0u2 0,0361 10,25CONe2 19,6 318,5 0,0363
CON93 n,8 I 0,0379

ST IMeOKanraH

7,56
CONsl I 29r.Z --o sq-=-f-- 26aq - -;;;;--T--;
CONe2 zz,J

u,uc to
248,4 0,0530

CONs3 4,4 49,2 0,0528

Ta6nrr.la 6

C 4enetueu noroxa- Ee:r
S-, e4" 103 S,, eA*103 SJS,, S-, euTo.r

716,0
S", qn-103

16,6

--wS"
43,1

MeT tMeprctnTaH 209,2 4,82 43,4
oTrnMep{anTaH 245,8 8,18 30,0 809,4 28,1 28,8



Kar er4xo rs 4atusrx ra6nuqbt, 3HaqeHre S_He3Haq TenbHO oTnuq€noroKa. ."rc, or aHanouqHoro .*;/^l:^ll'aeo4e 
npo6ut cAereH eM noro*arotleHltr npu BBoAe npo6sr 6es gn"rw

3.8 oqenr<a rxeeru. -- "* snun,ttn 3arpt3HeHuq xponaarorpa$uvecKoro 
TpaKra npra eeo4e npo6

npo6y neeru nocnq4oearenuro 10 c

;#ff:# ;,[|: ::il^ *n ii,i,' -]";#:''T*e qero KoHrponr poBarlu Hanveue

onpeAeneHu, no-r,,"JL11t1po*'o 
-'" 

;;;*?: 
ou M H' 3a eror neo oA BpeMeH

,(oMnoHeHroBnh-".,";il;H*]g;":#;,,i,l'#,;:;:il:;"lnrum*l;

4 3AKIIoqEH[E no pE3yflbrATAM 
t[cnbffAHnh

4.1 ercnayaraL

.;tr;,Iti#.fti,['J"[^i:::ff #ffrar.,,a*a
Xponaarorpag r" JT:::ot"t xax;*,*ii}ro Mecra a na6oparopnu' ra6apr'nur:

11o,,,(renrae,,,il;Jff ?"LX#;J";*J1HI}r.r-40-nrrpoeoro6annora.oo(arb,M

;ffi:lH#ffitrrMxnu or BHeruH";;;;;;' I4cnonb3verc't eos4vx' 
"o'e'ae'""i

npe4noqrrreflbHo ,.nor*]I"u' 'eno''6op'i; ,f 
BcrpoeHHblli KoMnpec@o oa6oraet e

naooparoprex ,o** no]lT* """"-#rl;;.":"* 
aKvcruqecrcax uvrr,loe flooro ay

rcrran rhqecKoro Aorr,"'"^l:"**0,- *r.l#ll4 
KoMnpeccop B npouoeoacree,Hutx

xporr,rarorpaeraveo{xri 1ps,- 
opraH qecrc4x d"#" 

rapl€ nponycrcTb qepe3 
Sunsrp

BcnoMo,are-nbHbx-.".i;;,?:ffi ol[:]:*ffi 
'A;*J'ff 'ffi #ffi H;;,,\dpaKrep crutcl aeT

no3Boraer .pJ*or.j:;:"::!" 3XA nraxerHaq e ucn

senrxeirux .ere*,opoB. ;fiunu"' t o"rt,ilr''ilbraruou Auana@He u3MeDeHh'' qro

npopaMM pyeMoro o"n"rrill?--tor-o' 
ut'i-'*-'"oo#Hocrbb' eeM npu ncnonb3oBaHuu

@qeraHur4 c He6onuu.ruu J^!::nurr, "r";;';;;H* 
pacuJr4peHus 

Arana3oHa 3a cler
rpaAyr4po'M r *or*orrrrX-".||:"" "'*"" irirrriopa 

Jlrteranocru xapaKre, cru* B

Bo ras.exanre ,.*olryoto"o,o 
ro.sr[ '"''' / 

3Haq reflbHo ynpou'Fer npoqElypy

tannu+pHo;1--il"p"J;:l^":u: r:Dt<enbtx KoMnoHeH I

flnr rornponn *"rorll:'"ouo"t""',;;;;"rr"a 
xe$ru B xpoMarorpadraqecrofi

xporr,rarorpaerareoo 

^ orrr,),11-!lcrnoex 
xpJv-fiffi' 'tEABaPurensHoti xonorn't'

:rcno,rb3yerc, ild;;#1-: 
rao(e AnF c6opa ra o6pa6orrca

4.2BsleqAbr-,-'..',lywlPdMMHoeooecneqeH4e<AHanrsarop>.
flo peeynurarau rcnun

,- 

onpq,.FrEHr,€,*;;T g,HffiilI]fig1',,"o"'
yN - vAuBnerBopr4TenbHbre p".ynb*lrbr 

Ganee _- onpq4eneHHe ceneKn
- onpeArerpHr€ ,ro4rr'"'oo'AereKropa - yA.

- onpq4eneHre o*rrfl fo'xoAHbrx 
cl4[HanoB np,1

-o^r-enrcanrxer;nocnr."H;'::il:;;ffi Hffi ##::r:?}ir-
- nocrpoqrrc rpqo/upororror ,,p"ilu puctr,tu _yA.



- oqeHG nocrogHcTBa KOo+Qr4qileHTa AefleHl4t noToKa npu BBoAe ra3oBblx t4 )l{4AMx

npo6 - yA.

- oqeHKa BIIA HVA 3arpf3HeHUF xpoMaTorpaQuqecKoro TpaKra npu BBoAe npo6 He+Tu -
YA

Tarc,tu o6pasorrt, porr,rarorpaQ uoxer 6uru peKoMeHAoBaH Antl onpeAeneH e

MaccoBofi AonH cepoBoAopoAa, Merr4nMepKanraHa, oTllnMepKanrana e xe$ru e

E ana3oHe or 2 4o 200 r',un-1.



PyxoBoAlrenb rrcnblraHui:

3aaeAylou.lt4fi fla6oparopue Ne 8

AO (BHt4t/'lYC)

14cnorHrren1,l:

Pyxoaognrenu rPYnnut

Begyqnil hHxeHeP

Fexepanutruti AuPeKroP
AO (BHIIHYC>

,),1 /( l,)/ I
t'YiA?t. fl.ff. PverHcxnftv1.f-fl

B.A. Trnitxrn

C.K. Aca$oa

A.M. MasraPoa

( 23 ) AeKa6PF 2019 r'


