I'OCYAAPCTBEHHbBIN KOMUTET POCCUNCKOM ®EJIEPALIMA
1O OXPAHE OKPYKAIOIIEN CPE/IbI
(TOCKOMBKOJIOI'MsI POCCHH)

HAYYHO-UCCJIEJOBATEJILCKAI MHCTUTYT
OXPAHBI ATMOC®EPHOI'O BO3TYXA
(HUM ATMOC®EPA)

OUPMA "HUHTEI'PAJT"

METOIAHNKA
PACUYETA BBIJIEJJEHUI (BLIGPOCOB) 3ATPSI3HAIONINX BEIIECTB
B ATMOC®EPY 1P HAHECEHUU JTAKOKPACOYHbIX MATEPHUAJIOB
(IO BEJIMUMHAM VYEJIbHBIX BbIJIEJIEHUI)

Cankr-IletepOypr
1997



CBEJEHHUA O JOKYMEHTE

Pa3zpaboran: HayuHo-uccnenoBaTeibckuM MHCTUTYTOM I10 OXpaHe aTMOC(EpHOro
BO3/yXa.
YTBepKaeH: npuka3oM ['ocynapctBenHoro komutera Poccuiickoit @enepauuu no

oxpaHe okpyxatouieit cpenpl ot 12.11.97 r. Ne 497.

BeeneH : B JEWCTBHE CPOKOM Ha 5 JIeT 1yisl MPaKTHYECKOro MPUMEHEHH s pH
y4eTe M OLEHKE BBIOPOCOB 3arps3HSIOIIMX BELIECTB B aTMochepy
Ha MPEINPUSITHSAX PA3INYHBIX OTPACIIEii IPOMBILLIEHHOCTH H CeJlb-

ckoro xo3sicTea Poccuiickoii ®enepauun.

Hacrosmuit 1OKyMEHT He MO)KeT ObIThb THPaXXKMPOBAaH M PACHpPOCTPaHEH B KauecTBE

oupaabHOro M3aHKs 0€3 MMCbMEHHOr0 pa3pelleHus pa3padboTynka.

W3pnanue BTopoe
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BBEJEHHE

1.1. HacTosimuuii TOKyMeHT

- Paspabotan B coorBercTBUM ¢ 3akoHOM Poccuiickoii deneparuu "O6 oxpaHe OK-
py»xatomeil cpeapl”’ C LEenblo CO3aHUsl eIMHON METOIMYECKOH OCHOBBI MO OIMpesene-
HHIO BBIOPOCOB 3arpsI3HSIIOLINX BEIIECTB MPH HAHECEHHHU JTAKOKPACOUHBIX MaTepHAIIOB.

- YcTaHaBIMBaeT MOPSAOK OMNPEIeeHHUs BHIOPOCOB 3arpsi3HAIOINX BEIECTB MPU
HAaHECEHHWH JIAKOKPACOYHBIX MATepHaliOB PAacyeTHbIM METOJOM Ha OCHOBE BEIMYHH
yIeNbHBIX BbIAeneHui (r) ¢ kunorpamma JIKM.

- PacnpoctpaHsieTcss Ha WMCTOYHHMKH BBIOPOCOB 3arpsi3HSIOLUIMX BEIIECTB B aTMO-
cepy Mpu HaHECEHHMH JIAKOKPACOYHBIX MAaTepUajoB B PA3IMYHBIX OTPAcisX Mpo-
MBILIJIEHHOCTH U CEJBbCKOT0 X035HCTBA.

- [IpumMensieTcst npeANpUATHIMYU ¥ TEPPUTOPUATBLHBIMU NOApa3aeeHusaMu [ocko-

M23KoJiorun Poccun.

1.2. TlonyueHHble 10 HACTOSILEMY AOKYMEHTY pe3yJIbTaThl CIOJb3YIOTCS MPHU yue-
Te U HOPMHUPOBAHUU BBHIOPOCOB 3arpsi3HSIOIIMX BELIECTB OT UCTOYHUKOB BBHIOPOCOB
MPeATIPUATHHA, TEXHOJOTMYECKHE MPOLECChl KOTOPBIX CBA3aHBI C MPUMEHEHHEM JIaKo-

KpaCOYHbIX MaT€puajioB.



2. CCBIJIKM HA HOPMATHUBHBIE TOKYMEHTbI

Meroauka pa3pa60TaHa B COOTBETCTBUU CO CICAYIOLIMMU HOPMATUBHLIMU JOKY-

MCHTaMU:

2.1TOCT 17.2.1.04-77.0xpana npupojsl. AtMochepa. MeTteoposoruueckue acnek-

THI 3arpsI3HEHNs ¥ NPOMBILUIEHHBIE BEIOpOockl. M. M3nartensctBo Crannapros, 1978.

2.1T'OCT 17.2.4.02-81.0xpana npupoasl. Atmochepa. Obure TpeboBaHus K Me-

TOJaM Ompe/eieHus 3arpsi3ustonux Beuiects. M. UznarensctBo Cranaapros, 1982.



3. TEPMHWHBI U OITPEJAEJIEHU S

Cornacuo ['OCT 17.2.1.04-77. Oxpana npuponsl. ATMocdepa. Mereoponoruye-

CKHE acleKThl 3arps3HeHHUs M MPOMBbIIIICHHbIE BbIOpockl. M. M3narenbcTBO cTaH-

napros, 1978 r.,

I'OCT 28246-89 Kpacku u naku. Tepmunsl u onpeaeienuns. [OCT28451-90 (MCO

4617-1-3-86) Kpacku u naku. [TepeueHb S5KBUBAIICHTHBIX TEPMUHOB.

TepmuHeI

OnpeneneHus

3arpsi3HeHUe aTMOChepbl

V3meHeHue coctaBa aTMOC(EPH] B pe3yJIbTaTe HAIMYUS B HEll IpH-

MECH

3anH3HH}OHl€C BO3ayX

BELICCTBO

HpI/IMCCL B aTMochepe, OKa3bIBaromas HC6HaI‘OHpI/I${THOG nencTBre

Ha OKPY’KaIOIIyIO CPEly U 310POBbE HACETICHUS

Y ensHoe BbIAEIEHHE
3arpsA3HAOLIEro aTMo-

cdepy BelecTBa

KosudecTBo (Macca) 1aHHOTO BEIIECTBA, BHIIEIUBILIEECS B XO/I€ TEX-
HOJIOTMYECKOTO MPOLIECCa OTHECEHHOE K eIMHKLIE MaTepHaIbHOTO

roKa3areJis, XapaKTepU3yOLIEro 3TOT MPOLEce

Kpacka XKunkuit unu nopouKooOpa3Hblil MPOAYKT, COAEPIKALIMN MTUTMEHTBI,
KOTOpBIE I10CJIe HAHECEHNs Ha IOBEPXHOCTh 00pa3yeT Henpo3pay-
HYI0 [UICHKY, 00J1a1al01Iy 0 3alUTHBIMY, A€KOPATUBHBI MU WJIM CIie-
LUMaJIbHBIMM TEXHUYECKUMU CBOMCTBAMM.

Jlax [TpomyKT, KOTOpBIIi 10C/IEe HAHECEHUS HA TOBEPXHOCTb 00pa3yer

TBEPAYIO MPO3PAYHYIO [UICHKY, 001aaloIIy 0 3alUTHEIMH, AEKOpa-

TUBHBIMM WM CIEUHUAIbHBIMU TEXHUYECKMMU CBOMCTBAMM.

PacTtBopurens qs gako-

Kpaco4HOro Marepuaa

)KI/IZ[KOCTB OJHO UJIX MHOT'OKOMITOHEHTHAas, JIETy4as B YCJIIOBUAX

CYILKH, B KOTOPOIi MIIEHKOOOpa3yollee MOJTHOCTbIO PACTBOPSETCS.

IIInarneBka

[IpoxykT nactooOpa3HO MM )KUAKON KOHCUCTEHIIMU PUMEHAEMBbIi
JUISL yCTpaHeHUs HeOOJbIIMX Ae(EKTOB MOBEPXHOCTH Mepes OKpa-

CKOH.




4. OBIIME TIOJIOKEHMU S

4.1. Pa3paboTKa HACTOALIEro NOKYMEHTa MPOBEIEeHAa UCXOAsS M3 ONpeeNIeHUs TepMUHA
"yHubukauus'"- NpUBeCHUE UMEIOIIMXCS MyTel pacueTa BEIIeCTB, 3arps3HAINX aTMoche-
Py, OT OIHOTHUITHBIX TIPOU3BOJCTB U THIIOB JIAKOKPAacouHbIX Marepuaiios (JIKM) k pasymuomy
€IMHO00pa3HIO.

4.2. Tlpu onpeneseHUd BbIACJICHUM MPU HAHECEHUH JIAKOKPACOYHBIX MaTepUalioB HC-
MOJIB3YIOTCSl  pacyeTHblE METO/bl ¢ NMPUMEHEHUEM BEJMYUH YJAENbHBIX BbIIENCHUH 3arpss-
HstOLIMX BewecTs (r/kr).

4.3. Ipouecc (HOpMHUPOBAHUS MOKPBITHS HA MOBEPXHOCTH M3JEJHUS 3aKJII0YaeTCsl B HaHe-
ceHnn Jakokpacoynoro marepuana (JIKM) u ero cymke. Ilpouecc HaHeceHHs] MOKPBITHS
MOJXKET OBbITh Pa3IM4HBIM, HO MPEUMYILIECTBEHHO OCYIUECTBIISETCS METOAOM HEBMATHYECKO-
r0 pacrbLICHHUS.

4.4. B npouecce OKpackd M CYLIKH MPOMCXOAUT MOJIHbIM Mepexo JeTyueil YacTh KpacKu
(pacTBopuTeneil) B mapooOpa3HOe COCTOsHHME MpuyeM, npu okpacke Boiaensiercs 20-30%
NapoB PacTBOPUTENEHl, MpPU CYILIKE - OCTaJbHOE €ro KOJIUYECTBO.

BriOpoc nonroTanToB (3arpsi3HUTEIEN) 3aBUCUT OT psifa (hakTOpoB: Crioco0a OKpackH, Mpo-
M3BOAUTEIFHOCTH MPUMEHAEMOro 000pyI0BaHHs, COCTaBa JIAKOKPACOYHOr0 MaTepuaia 1 Jap.

4.5. B kauecTBe UCXOIHBIX JaHHBIX /IS pacyera BHIOPOCOB 3arpsi3HAIOIMX BEIISCTB MPU
paznuuHbIX crniocobax HaHeceHus JIKM npuHHMMarOT: (aKTUYECKHid WM TUIAHOBBIN Pacxon
OKpacoOYHOro Marepuana, IOJI0 COJASp)KaHUs B HEM PAaCTBOPUTENs, JOJII0 KOMIIOHEHTOB Jia-
KOKPacO4YHOI'0 MaTepuaia, BBIIETAIOMNXCS U3 HETO B IPOLECCaX OKPACKU U CYIIKH.

4.6. B 1aHHOM [OKyMEHTe MPHUBEAEHbI 3HAUCHHUs BEJIMYMH YAENbHBIX TEXHOJOTHYECKUX
HOPMAaTHBOB BbIJENEHUI Uil Haubosee pacnpoCTPaHEHHBIX BUJIOB MAaTEPHUANIOB, UCIOJb-
3yeMbIX B OKPAaCOYHOM NPOM3BOJCTBE. B ciiyuae, koraa Ha KOHKPETHOM MPOU3BOACTBE MpPU-
MEHSIOTCS 000pyI0BaHUE M MaTepUalbl, CBEACHHs O KOTOPbIM B HACTOSILEH METOAUKE OT-
CYTCTBYIOT, WJIM JUISl pacueTa JKUIKMX U ra3000pa3HbIX BHIOPOCOB MCHOJIB3YIOTCS JaHHbIE O
IUIOILA/IM OKpAalMBAaeMOM MOBEPXHOCTH PEKOMEHIYeTCsl PyKOBOJCTBOBATLCS OTPAaCiEBbIMU

MeTOAMKaMH, BKJItoueHHbIMHU B "Tlepeyens ...." [1].



5. OIPEJIEJIEHUE BBIJEJEHUA (BLIBPOCOB) 3ATPA3HAIOINX
BEIIECTB IIP1 HAHECEHHUUN JIAKOKPACOYHBIX
MATEPHUAJIOB

5.1. KonunyecTBo a’3po30Js Kpacku, Beiaenstomerocss npu Hanecenun JIKM Ha moepx-

HOCTb u3z1enust (IeTaiu), onpenensieTcs mno Gopmyiie:
[Foc = My 8, /10 (5.1)

rae M, - Macca KpacKu , HCIOJIb3yeMOM JUist MOKPbITHs (Kr),

8, - OIS KPAaCKH, MOTEPSIHHOM B BUIE adpo30Jis (%), (Tada. 2).
KonnvecTBo JeTyueil 4acTu Kaa0ro KOMIIOHEHTa o (popMy.ie:
", = m, e f, » &,/10° (5.2)

rae f, - mons neryueit uactu (pactoputens) B JIKM, (tabn.1),

&‘p - moms pactBopurens B JIKM, BbIIeNMBLIErocs NPU HAHECEHUH MOKPHITHS (Tabn. 2).

5.2. B mpouecce cymKy MPOMCXOAUT MPAKTUUECKH MOJHBIN nepexos jetyyeit yactu JIKM

(pacTBopHTEISl) B TAPOOOPA3HOE COCTOSHHUE:

™, = m e f, o §°,/10° (5.3)
rae 8, - mons pactBoputens B JIKM, BbiaenuBluascs npu CyLike MOKpbITHs (Tabi. 2).

Ipu pacuerax ciemyer MPUHUMATh BO BHUMaHHE TOT (paKT, YTO B MECTHBIE OTCOCHI 110-
crynaet 97-98% BpeIHBIX BELIECTB, OCTallbHAsl €€ YaCTh Yepe3 HEIIOTHOCTH YKPBITHI TPY-
GOIMPOBOIOB U MPOEMOB MOCTYMAET B MPOU3BOIACTBEHHbIE TOMEILCHHUS.

JInst KaXA0ro KOHKPETHOro MpPeANpUsTHs pacnpeneneHue netydeir yactu JIKM npowus-

BOAUTCA UHAUBHUAYAJIBHO C YY€TOM HAHHBIX IMPOEKTA, TEXHOJIOTMYECKOro perjiiaMeHTa u T.4.



COCTAB JAKOKPACOYHbIX MATEPHUAJIOB

Tabmuma 1

Bun Mapxka Jlonst neryyeit HaumeHoBanue Copeprxkanue
vactu (pacTBo- KOMMOHeHTa "X"
putens) % B JIETy4eil yacTn

JIKM %
1 2 3 4 5
LUITATJIEBKKU  T19-002 25 COJIbBEHT 100
HLI-007 35 aleToH 3
OyTunauerar 18
STUNALETAT 9
CIUPT H-OyTUIIOBBII 10
CIMPT 3TUIIOBBIIA 10
TOJYOJl 50
HII-008 70 aleToOH 15
OyTHianerar 30
STUNALETAT 20
CHHUPT H-OyTUIIOBBIA 5
TOJTYOJT 30
HII-173 96,9 OyTunauerar
STUNIALETaT
CIUPT H-OyTUIIOBBII
CIMPT STUIIOBBINH 77
STUJILIEIUIO30IIbB
TOJTYOJ
9I1-0010 10 TOJTYOJT 55,07
CHHPT 3TUIIOBBIIA 44,93



1 2 4
XB-005 67 aleToH 25,8
OyTunauerar 12,1
TOJTYOJl 62,1
MU-0054 11 CHUPT H-OyTUIIOBBIN 40
KCHJTOJ 40
STUJICHTJIUKOJb 10
STUIKApOUTOIN 10
I'PYHTOBKU AK-070 86 aleToH 20,04
CIHUPT H-OyTUIIOBBI 12,6
KCHUJI0JT 67,34
ro-017 51 KCHJION 100
I'o-021 45 KCHJION 100
I'®-0119 47 KCHJION 100
I'®-030 24,75 yaiT-cnuput 100
'®-031 46 KCHJION 28,7
yauT-Ciupur 35,65
COJIBBEHT 35,65
I'®-032 61 COJIBBEHT 100
I'®-0163 32 COJIbBEHT 100
BJI-2 79 CIUPT H-OyTUIIOBBII 28,2
CIMPT ITUIIOBBI 37,6
KCHJION 6
aleToOH 28,2

10



4

BJI-023

HL[-173

HLI-0135

HI[-0140

HI1-0205

74

96,9

63

80

61

11

CIHUPT H-OyTUIIOBBIA
CIIUPT STUJIOBBIH
OyTunauerar

TOITy Ol

aleToH

CHUPT H-OyTHIIOBBII
CIIUPT 3TUJIOBBIN
OyTunauerar
JTWIALETaT

TOJTy Ol

STUILEII030J1bB

CMUPT H-OyTUIIOBBIA
CMHUPT U300y TUIIOBBIH
CIUPT STUIIOBBIN
OyTunauerar
ITHJIALIETAT

TOJTYOJT

OTUJILEJTI030J1bB

CMUPT H-OyTUIIOBBII
CIHUPT STUIIOBBIA
OyTunauerar
ITHJIALIETAT

TOJYOJ
STUIILEII030]1bB

HUKJIOTCKCaAaHOH

CIHUPT STUIIOBBIA
OyTunauerar
STUIALETAT

OTUITIMKOJIbALCTAT

24,06
48,71
3,17
1,28
22,78

4
77,7
6,4
52
3,6
31

11

46
10

18

15
10
20
15
20
15

53
20
20



[19-002

[1®-020

®JI-03K
DJI-03K

DJ1-086

DJ1-087

XC-010

XC-059

XC-068

MJI-029

25

43

30

46

47

67

69

40

12

COJIbBEHT

KCHJIOJT

yaifT-cnuput

KCHJI0JT

yait-cnuput

KCHJIOJT

COUPT H-OyTUIIOBBIA

COJIbBEHT

aleToH
OyTunauerar

TOJIYOI

aleToH
OyTunauerar
TOJTYOJ

HUKJIOTEKCaAaHOH

aLeToH
OyTunauerat
TOJTYOI

HUKJIOr€KCaHOH

CHHPT H-OyTUIIOBBIA

KCHJIOJT

100

100

50
50

50

58,33
41,67

26
12
62

27,57
12,17
45,35
14,91

25,98
12,02
56,37
5,63

42,62
57,38



1 2 4
MU-0054 11 CHUPT H-OyTHIIOBBII 40
KCHJION 40
ITHJICHJTUKOJTb 10
STUIIKAPOUTOT 10
SMAJIN AC-182 47 KCHJI0J 85
yait-cnuput 5
COJIBEHT 10
AK-194 72 OyTunauerar 50
COUPT H-OyTUIIOBBIA 20
CIHUPT STUIIOBBIA 10
TOJTYOJT 20
AK-1102 80,5 aleToH 29,13
OyTunauerat 29,13
CMHUPT H-OyTUIIOBBI 291
KCHUJIOJT 38,83
ro-92 51 yalT-cnupur 8
KCHIION 90
CHUPT H-OyTHIIOBBII 2
Ireo-92rM - 45 KCHJION 100
[o-92IC 43 COJIbBEHT 100
[o-92XC 47 COJIbBEHT 100
'®-820 50 KCHJION 50
yalT-CIupUT 50

13



4

MIJI-12

MIJI-152

MJI-158

MJI-165

MIJI-197

MIJ1-242

MJI-279

65

52

47

51

50

14

CIUPT H-OyTUIIOBBII
yalT-COMpUT
STHUJILEIIO30JIbB

COJIbBEHT

CHUPT H-OyTUIIOBBII
CHHUPT U300y TUIIOBBII
yait-cnuput
COJIbBEHT

KCHJIOJ

OeH31H

CIUPT H-OyTUIIOBBII
yailT-cnuput

KCHJI0J1

CIUPT H-OyTUIIOBBII
yait-cnuput

KCHJIOJT

OyTunauerat

CHUPT H-OyTHIIOBBII
YaUT-CiupuT
STUILIENII030J1bB

Hedpac

CIUPT H-OyTUIIOBBIN
CHUPT U300y THUIIOBBII

KCHJIOJT

CMUPT H-OyTHIIOBBII

KCHJI0J1

20,78
20,14
14

57,68

20,85
9,59
13
14,07
39,76
2,73
37,03
30,72
32,25

35,92
0,68
63,4

8,42
41,42
2,01
8,93
39,22

20
20
60

24.74
75.26



4

MJ1-283

MJI-629

MJI-1156

MC-17

MC-160

MC-226

MU-123

MU-240

HL[-11

HLI-25

45

49

60

57

50

55

55

74,5,

66

15

CIHUPT H-OyTUIIOBBIA

KCHJIO0JT

CHUPT H-OyTHIIOBBII

KCHJIOJT

CIUPT H-OyTUIIOBBII

KCHJI0J1

KCHJIOJT

KCHJI0J1

KCHJI0JT

KCHJIOJT

CIUPT H-OyTUIIOBBII
COJIbBEHT

KCHJIO0JT

OyTunauerar
STUNALETAT

CHUPT H-OyTUIIOBBII
CIMPT 3TUIIOBBIN

TOJTYOJ

aleToH
OyTunauerar

CHUPT H-OyTHIIOBBII
CIIUPT 3TUJIOBBIN
STHUJILEIIO30JIbB

TOJYOI

19.72
80.28

50

24,58
75,42

100

100

100

100

37,79
229
39,31

25
25
10
15
25

10
15
15

45



2 4

HILI-66 66 aleToH 7
OyTunauerar 10
CHUPT H-OyTHIIOBBII 15
CIHPT ITUIIOBBII 15
STUIILEII030J1bB 8
TOJTYOJT 45

HII-13211 80 aLlETOH
OyTunauerar
CIUPT H-OyTUIIOBBII 15
CIMPT ITUIIOBBII 20
STUIILEIII030J1bB 8
TOJTy Ol 41

HILI-257 62 alleTOH 7
OyTunauerar 10
CIIUPT H-OyTUIIOBBII 15
CIHUPT STUIIOBBIA 10
STUIILEIIIO301bB 8
TOJYOJT 50

HILI-1125 60 aleToH 7
CHUPT H-OyTHIIOBBII 10
CIMPT ITUIIOBBII 15
TOJTYOJ1 50
OyTunauerar 10
STUIILEIII0301bB 8

[d-115 45 KCHJION 50
yalT-crupur 50

[1d-133 50 KCHJION 50
yalT-crupur 50

16



2

4

No-167

[1D-188

[d-218I'C

[1D-283

[1d-837

[1d-1105

[1d-1189

[1d-1126

I15-220

[15-232
I15-250

[15-250ITM
[15-250M

40

445

27,5

50

53

39

47

57

35

35

43

17

YalUT-COUpUT

6yTHHHeHH03OHLB

COJIbBEHT

yaiT-cnuput

yalT-COMpUT

KCHJIOJT

yailT-cnuput

KCHJI0J1

yalT-cnuput

KCHJIO0JT

KCHJIOJT

COJIbBEHT

COJIbBEHT

aLeTOH
TOJYOJ

KCHJI0J1

aleToH
TOJTYOJ

KCHJIOJT

aLeToH
TOJYOI

KCHJIO0JT

100

8,53
91,47

100

60
40

18,16

81,84

50

65,7
34,3

100

89

83
14

88,4
9,3
23



113-251b 24,5 CTUPOJ 14
I15-251 TOJTYOJT
KCHJION

METUIU300yTUIIKETOH 38

LIMKJIOTEKCAHOH 38
I1D-247 40 alleTOH 75
TOJTYOJl 15
KCHUJIOJT 2,5
CIUPT 3TUJIOBBIN 7,5
I1D-246 8 alleTOH 12,5
I19-265 OyTunauerar 62,5
CTHpPOJI 25
B-119-1179 74 OyTHJILIEII030JIbB 98,3
STWIEHIJIUKOJIb 1,7
[12-276 9,5 aleToH 20
OyTunauerar 60
CTHPOJ 20
OI1-51 79 alleTOH
CHUPT H-OyTUIIOBBII 4
OyTunauerar 33
JTUJIALETaT 16
TOJTYOJl 43
DI1-140 53,5 aLETOH 33,7
KCHJIOJT 32,78
TOJYOJT 4,86
STWILIEJUIO30J1bB 28,66

18



2 3 4

OI1-148 35 CIUPT H-OyTUIIOBBII 16,15
KCHJIOJN 72,03
TOJTYOJl 3,32
STUJILEIIO301bB 8,5
DI1-255 36,5 alEeTOH 36,44
OyTunauerar 27,79
TOJTYOJl 8,33
KCHUJIOJT 27,44
DI1-525 29 alleTOH 23,57
OyTunauerar 45,99
KCHUJIOJT 30,44
DI1-773 38 aLETOH 30
KCHJION 40
ITUIILEIO30J1bB 30
DI1-1236 59 OyTunauerat 29,55
alleTOH 31,42
TOJYOJT 1,78
KCHJION 37,25
XB-16 78,5 alleTOH 13,33
OyTunauerar 30
TOJTYOJT 22,22
KCHJTOJ 34,45
XB-110 61,5 aleToH 15
COJIbBEHT 50
KCHJTOJ 35
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2 4

XB-124 27 alleTOH 26
OyTunauerar 12
TOJTYOJT 62

XB-518 70 alleTOH 28
OyTunauerar 10
COJIbBEHT 62

XB-785 73 alleTOH 26
OyTunauerar 12
TOJYOJT 62

XB-1120 75 OyTunauerat 37,43
TOJTYOJl 60
KCHUJIOJT 2,57

KO-83 78 aleToH 13,17
OyTunauerar 11,07
CHHUPT H-OyTUIIOBBII 9,10
CMHUPT 3TUIIOBBII 14,10
STUIILEIIO30]1bB 7,10
TOJTY Ol 45,46

KO-811 64,5 OyTunauerat 50
CMHUPT H-OyTUIIOBBII 20
CIHPT ITUIIOBBII 10
TOJTYOJT 20



2 4
KO-822 65 alleTOH 10
OyTunauerar 10
3TWIALETAT 10
CMHUPT H-OyTHUIIOBBIN 5
CIHPT 3TUIIOBBIN 15
STHUIILIEIII030J1bB 11
KCHJION 39
KO-935 30 TOJTYOJT 100
XC-119 68,5 KCHUJI0JT 10,82
XC-1195 aLETOH 27,26
OyTunauerar 11,95
LIMKJIOT€KCAHOH 14,5
TOJTYOJT 35,47
XC-75Y 68,5 alleTOH 26,43
OyTunauerar 12,12
TOJTYOJT 61,45
XC-759 69 alleTOH 27,58
OyTunauerar 11,96
LIMKJIOT€KCAHOH 14,4
TOJTYOJT 46,06
®J1-5233 87,5 CIHPT ITUIIOBBII 73,1
CIUPT H-OyTHIIOBBII 18,3
OyTunauerar 8,6
BJI-515 72 CHHPT STUIIOBBI 18,4
TOJTYOJT 51,6
STUJILIEIII030J1bB 30

21



2 3 4
JIAKHN AK-113 93 OyTunauerar 50,1
COUPT H-OyTUIIOBBII 19,98
CIHPT ITUIIOBBIIA 9,94
TOJIYOI 19,98
AK-113® 91 CHUPT H-OyTUIIOBBII 20,7
KCHUJI0JT 79,3
bT-99 56 yalT-ciupur 4
KCHJIOJ 96
bT-577 63 yalT-cnupur 42,6
KCHJIOJT 57,4
BT-985 60 yalT-CIUpUT 100
BT-987 60 yauT-CiupuT 100
bT-988 60 yalT-CiupuT 100
ro-92 45,5 CMHUPT H-OyTUIIOBBI 2
yaiT-cnuput 8
KCHJION 90
ro-95 51 yaiT-cnuput 48
KCHJION 46
CrupT H-OyTHIIOBBIA 6
K®-965 65 yaiT-cuput 100
JIBC-1 45 CIMPT 3TUIIOBBIN 77,8
thenon 22,2
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2 4

JIBC-21 32 CIHPT STUJIOBBII 64,06
thenon 35,94

MJI-92 47,5 CIIUPT H-OyTUIIOBBII 10
KCHJION 40
yalT-CiupuT 40
cnupt u3o0yTuiaoseii 10

MJI-133 55 CHUPT H-OyTHIIOBBII 40
KCHJIOJ 60

MY-52 38,76 CIUPT H-OyTUIIOBBII 85
CIMPT 3TUIIOBBIIA 2,6
COJIBEHT 10,4
thopmanbaerua 2

HII-211 76 CMHUPT H-OyTUIIOBBI 10
CIHPT ITUIIOBBII 15
OyTunauerar 10
TOJTYOJT 50
STUIILEIIO30JIbB 8
aLeTOH

HII-218 70 CIUPT H-OyTUIIOBBII 9
CIHUPT STUIIOBBIA 16
OyTunauerar 9
STUIALETaT 16
KCHJIOJN 23,5
TOJTYOJT 235
STUIILEIIIO301bB 3
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4

HI[-221

HL[-222

HII[-223

HI[-224

83,1

78

68

75

24

CIHUPT H-OyTUIIOBBIA
OyTunauerar
STUJIALIETAT

areToH

TOJTYOJT
STHUIILEIIII030JIbB

CIIUPT 3TUIIOBBIN

CMHUPT H-OyTHUIIOBBIA
OyTunauerar
STUJIALIETAT

TOJTYOJT
ITUIILEIIIO30J1bB

CIIUPT 3TUJIOBBIN

CNUPT H-OyTHUIIOBBIN
OyTunauerar
JTUIALeTaT

KCHJION

TOJYOI

STUJILEIIO30JIbB

CHHUPT H-OyTUIIOBBII
CIMPT 3TUIIOBBIN
OyTunauerar
STUNIALETAT

KCHJION
pacTBOPHUTENb OKCH-

TEPIEHOBBIN

19,98
15,04
9,99
5,05
39,95

6,99

9,49
9,23
15,9
46,54
3.2
15,64

15
18

25
25
12

10,67
454
136
14
13,73
2,6



4

HIL-243

HI1-2101

HI[-2105

HI[-2-95

[15-220

74

72

81

67

35

25

CIUPT H-OyTUIIOBBII
CIIUPT 3TUJIOBBIN
ITHJIALETAT

TOJTYOJ1
STUIILENIIO30/1bB

HUKJIOIN€KCaHOH

CMUPT H-OyTHUIIOBBIA
CHUPT U300y THIIOBBII
CIIUPT 3TUJIOBBIN
ITUJIALETAT

KCHJIOJ
STUIILENI030/1bB

TOJTYOJ1

crupT OyTUIOBBIH
CIIUPT STUIIOBBIN

OyTunauerar

CIUPT H-OyTUIIOBBIA
CIHUPT STUIIOBBIA
ITUIALETaT
OyTunauerar
TOJTYOJ

KCHJION

OTUJILE/TI030J1bB

aleToH
KCHJIOJ

TOJTY O

21
14

14
24

12
80

17
17

35
10

88,57
4,29
7,14



2 4
I12-232 35 alleTOH 32,58
I19-250 KCHUJI0JT 11,24
TOJTYOJT 56,18
I1D-246 8 alleTOH 12,5
I12-265 OyTunauerar 62,5
CTHPOJT 25
I15-250M 439 alleTOH 88,37
KCHUJIOJT 2,33
TOJYOJT 9,3
[125-251b 25 CTUPOJ 16
KCHUJION
TOJTYOJT
METHIN300yTHIKETOH 38
LIMKJIOr€KCaHOH 38
I125-2516 25 aleToOH 30
KCHJTOJ 40
3TUJILEIII030JIbB 30
I19-265 8 aleTOH 12,5
OyTunauerat 62,5
CTHPOJI 25
I13-276 9-10 aleToH 20
OyTunauerat 60
CTHPOJ 20
VP-231 70 OyTHianerar 20
KCHJION 80
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2 4
VYP-249M 71 OyTunauerar 36,62
KCHUJI0JT 22,54
LIMKJIOT€KCAHOH 19,72
STUJITJIUKOJIbAlETaT 21,12
VYP-277TM 65 KCHUJION 7,69
LIMKJIOTEKCAHOH 52,31
STUITJIUKOJIbALIETAT 40
Bakenurtos 57 CIMPT ITUIIOBBII 94,74
BbIif 1ak 180 thenon 5,26
[1®-170 50 yaiiT-cuput 59,56
KCHUJI0JT 40,44
DJI-559 60 CIUPT H-OyTUIIOBBII 3,98
TOJTYOJT 30,62
KCHUJIOJT 9,71
STWIEHIJIUKOJIb 55,69
OJI-582 65 yauT-CupuT 69,9
KCHJIOJT 30,1
XB-784 84 aleTOH 21,74
OyTunauerar 13,02
KCHJIOJT 65,24
OI1-730 70 aLlETOH 30
KCHJIOJ 40
ITUIILEIIIO30J1bB 30
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2 4
PazpaBHu- 94 CIUPT H-OYy THIIOBBIN 4
BaroLLas CIUPT ITUIOBbIH 57
JKUIKOCTh OyTuaneTar 16
PME STHJIALIETAT 21
PacTBOPUTENb OKCH- 2
TEPIEHOBBINI
Pacmipenenn- 96,9 CIUPT H-OyTUIIOBBII 2
TeJbHast CIIUPT ITUIIOBBIHA 79
JKUIKOCTh OyTunaueTar 7
HII-313 STUJIALIETAT 5
TOJIyOJ1 4
STUJILEIUIO30JIbB 3
HuTtpo- 86 CIUPT ITUIIOBbIH 65
MOJINTYpa OyTunauerar 9
HII-314 TOJTYOJT 10
STHIILIEIJIO30/IbB 16
Iomuposou- 97 CHUpPT H-OyTUIOBBIH 5
Has
N18 CIHUPT ITUIIOBBII 71
OyTunaueTar 1
STHJIALIETAT 2
OeH3uH “Kanoma’” 21
VYckopurens 90 TOJTYOJT 100
N 25
Yckopurens 90 TOJTYOJT 100
N 30
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1 2 3 4

[Nacra momu- 15 yailT-ciuput 100
pOBOYHAs
PACTBO- P-4 100 aleToH 26
PUTEJIN OyTunaneTar 12
TOJTYOJT 62
P-4A 100 aleToH 15
TOJTYOJT 70
KCHUJION 15
P-5 100 aleToOH 30
P-5A OyTunauerar 30
KCHUJIOJ 40
P-6 100 OyTunauerar 15
TOJTYOJT 40
CIUPT H-OY THIIOBBIN 15
CIUPT ITUIIOBbIH 30
pP-7 100 CIMPT STUIOBBII 50
LIUKJIONE€KCAaHOH 50
P-10 100 aleToH 15
KCHJIOJ 85
P-12 100 OyTunaneTar 30
TOJTYOJT 60
KCHJIOJ 10
P-14 100 TOJTyOJT 50
LIUKJION€KCAaHOH 50
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2 4
P-24 100 aleTOH 15
KCHJIOJ 35
COJIbBEHT 50
P-40 100 TOJTYOJT 50
STUIILIEJIIIO30/IbB 50
P-60 100 CIUPT STHUIIOBBIH 70
STHILIEJIJIO30/IbB 30
P-189 100 OyTuaneTar 13
KCHJIOJ 13
STHITIIMKOJIbALETaT 37
METHUJIITHIIKETOH 37
P-197 100 KCHJIOJ 27
pactBoputenb AP 70
cKUnuaap 3
P-198 100 LIMKJIOTEKCAaHOH 50
STHJILIEIIO30JIbB 50
P-1195 100 KCHJIOJI 40
CHMPT H-OyTUNOBBIH 10
LUKJIOTEKCAHOH 25
STHILIEJIJIO30/IbB 25
P-219 100 aleToH 33
TOJTYOJT 33
LIMKJION€KCAHOH 34
P-548 100 STHIILIEJIJIO30/IbB 70
MPOMUIOHKapOOHAT 30
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2 4
P-1101 100 TOJTYOJT 25
COJIBEHT 55
STUITIUKOJIbALIETAT 20
P-1166 100 LIUKJIOTEKCAaHOH 15
STUIILIEJIIIO30/IbB 15
STUJIALIETAT 20
KCHJIOJT 50
P-1176 100 LIMKJIONE€KCAHOH 50
METHIISTHIIKETOH 50
P-2106 100 LIMKJIOTE€KCAHOH 30
COJIbBEHT 70
P-2106M 100 LUKJIOTEKCAHOH 30
COJIbBEHT 50
HUTPOMNPONaH 20
P-3160 100 CHHPT H-OYyTHUIIOBBIN 60
CIHUPT ITUIIOBBII 40
PJI-176 100 LUKJIOT€KCAaHOH 50
COJIbBEHT 50
PJI-176M 100 LIMKJIOTEKCAHOH 50
COJIbBEHT 40
HUTPOIPOIaH 10
PJI-251 100 aleToH 5
M.A LUKJIOTEKCAaHOH 95
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2 4
PJI-251 100 LIUKJIONE€KCAaHOH 60
m.b MUBK 40
PJI-277 100 LUKJIOreKCaHOH 50
METHJISTHIIKETOH 50
PJI-278 100 TOJTYOJT 25
3TUJILEIUIO30JIbB 10
KCHJI0JT 30
CIUPT H-OY TUIIOBBIN 20
COHMPT ITUIOBbIH 15
PJI-298 100 STUJILEIIO30JIbB 30
KCHJI0JT 70
PJI-541 100 aleTOH 4,2
TOJTYOJT 70
STHIILIEIJIO30/IbB 4.8
cnupT Oy TUIIOBBII
CIUPT 3TUJIOBBIHA
OyTunauerar 6
N 645 100 aleToH 3
TOJYOJT 50
CHUPT H-OyTUIOBBIH 10
CIHPT ITUIIOBBII 10
OyTunaneTar 18
STUJIALIETAT 9



N 646

N 647

N 648

N 649

N 650

PMJI-218

100

100

100

100

100

100

33

aleToH
COUPT H-OY THIIOBBII
CIUPT ITUJIOBBINA
OyTunanerar
STUIILEIUIO30JIbB

TOJTYOJT

CHHPT H-OYyTHUIIOBBIN
OyTunaueTar
STUJILEIIO30J1bB

TOJYOJT

CIHPT H-Oy THIIOBBIN
CIIUPT 3TUJIOBBIA
OyTuaneTar

TONYOI

CIUPT H-OyTUIIOBBII
ITUIILEIIO30JTbB

KCHJI0JI

COUPT H-OY THIOBBII
STUJILEIUIO30JIbB

KCHJI0JI

CHMpT H-Oy THIIOBBII
CIUPT STHUIIOBBIH
OyTunaneTar
STUIALETaT
STUJILEIUIO30JIbB
TOJTy O

KCHJI0JI

15
10
10

50

1.7

29.8
21.2
41.3

20
10
50
20

20
30
50

30
20
50

16

16

235
235



4

PMIJI

PMIJI-315

P/IB

PKB-1

PKB-2

P-83

P-119

100

100

100

100

100

100

100

CHUPT H-OyTUIIOBBIN
CIIUPT 3TUJIOBBINA
STUJILENI030JIbB

TOYOI

CIUPT H-OY THIIOBBIi
OyTuaaneTar
STUIILEIIIO301bB
KCHJIOJ

TOJTYOJT

alETOH
CIHPT H-Oy THIIOBBIN
CIIUPT 3TUJIOBBIA
OyTuaneTar
STHJIALETAT

TONYOI

CIUPT H-OY THIOBBII

KCHJI0JI

CIUPT H-OyTUIIOBBIi

KCHJI0JI

3TUIILENII0301bB
pactBopureib AP

naktoH Cio

aleToH
TONYOI

HUTPONpPONaH

10

16
10

15
18
17
25
25

10
10
18

50

50
50

95

50
10

30
35
35



2 4
PBJI 100 STHIILIEIITIO30/IbB 50
XJIOpOEH301 50
Por 100 CIUPT H-OY THIIOBBIi 75
CIHMPT ITUIOBbIH 25
PC-2 100 KCHJI0JT 30
yailT-ciuput 70
PI1 100 aleToH 25
KCHJIOJ 75
M 100 COUPT H-Oy THIIOBBIi 5
OyTunauerar 30
CIUPT STHIIOBBIHA 60
STHJIALIETAT 5
AMP-3 100 CHUPT H-OyTUIOBBIN 22
OyTunanerar 25
CIHPT ITUIIOBBII 23
TOJYOJT 30
JIKP 100 OyTuaueTar 5
CIHMPT ITUIIOBBII 60
STUJIALIETAT 25
aleToH pupHbIii 10
P-251b 100 METHIN300y THIIKETOH 40
LIUKJIONE€KCAHOH 60



1 2 4
PA3BABU- P3>-1B 100 COJIBBEHT 70
TEJIN COUPT H-OY THIIOBBII 20
JJIA CIUPT AUALETOHOBBIIA 10
DJIEKTPO
OKPACKU PD-2B 100 COJIBBEHT 60
OyTunaneTar 20
STUIILIEJIJIO30/IbB 20
P3-3B 100 COJIBEHT 50
CIUPT H-OY TUIIOBBIN 30
STUIILIEJIIIO30/IbB 20
P>-4B 100 COJILBEHT 30
STUIILIEIIJIO30/IbB 70
PDO-5B 100 CHUPT H-OyTUIOBBIN 10
CIHPT JUALIETOHOBBIN 25
STHIILIEIJIO30/IbB 25
KCHJIOJ 40
P-6B 100 COJILBEHT 50
CIUPT AUALIETOHOBBIIA 15
KCHJIOJT 35
P-7B 100 CIMPT AUALIETOHOBBIN 10
OyTunaueTar 25
KCHJIOJ 60
LIMKJIOTE€KCAHOH 5
P>-8B 100 CHUPT H-OyTUIIOBBIH 75
KCHJIOJT 25
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2 4
P5-9B 100 COJIbBEHT 50
OyTunaueTar 30
STUIILIEJIIIO30/IbB 20
P>-10B 100 COJIbBEHT 40
CIUPT H-OY THIIOBBIi 40
STUIILIEJIJIO30/IbB 20
P>-11B 100 STHILIEJIJIO30/IbB 30
KCHJIOJI 40
LIMKJIOTEKCAHOH 10
STHJIALETAT 20
PD2-12B 100 COJIbBEHT 30
CIHUPT AUALIETOHOBBII 30
STHUJILEIIO30JIbB 40
PDC-5107 100 OyTunaneTar 17
KCHJIOJ 17
TOJYOJT 66
N 30 100 CIHUPT ITUIIOBBII 5
STUIILIEJIJIO30/IbB 95
PI1 100 aleToH 25
KCHJIOJ 75
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Tabnuua 2

BBIAEJIEHUE 3ATPA3HAIOWUX BEILECTB [1IPU HAHECEHUH

JAKOKPACOYHBIX MOKPHITHI

Cnoco0 okpacku

Jons asposons
TIPU  OKpacke.

(%)

IMaps! pactBoputens (% ot 06-

1Iero coacpikaHus paCTBoOpuUTe-

JIsl B Kpacke)

HPH OKpacke HPH OKpacke NPH CyLIKe
da &% p
[THeBMaTH4eckuit 30 25 75
Be3Bo3myHblit 25 23 77
lMuaposnekTpocraTuyecKuii 1 25 75
[THeBMORI€KTpOCTATHUECK UL 35 20 80
DJIeKTPOCTaTUYECKHiA 0,3 50 50
lopsiuee pacmbiieHue 20 22 78
OxyHaHue - 28 72
Crpyiinblit 0611B - 35 65
DNeKTpooCcaKICHHE - 10 90
TToKpBITHE TAKOM B JIAKOHAJUB-
HbIX MaIlMHAX
-MeTaJUIMYECKUX U3enit - 60 40
-IePEBSHHBIX M3ETUI - 80 20
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IIPOrPAMMHOE OBECINEYEHUE IIPMPOTOOXPAHHOW JAESITEJbHOCTH

Oupma «MHTerpan» npeanaraet BaimieMy BHUMaHHUIO MpOrpaMMHOe oOecrieueHue
IUIsl CHEeLHANUCTOB-9K0I0roB. [IporpamMmmHbie cpeactBa, paspaboraHHble QUPMOH, pe-
IIAIOT pa3JInYHbIe 3a/a4M, KAcalolMecs BONPOCOB OXPaHbl aTMOC(EPHOro Bo3ayXa M
6e3onacHoro obOpalleHus ¢ OTX0JaMu MPOU3BOACTBA U NOTPeOIeHHUS .

Mporpammel npounu HeoOxonumele coriacosanuss B HUM Atmocdepa, ITO um.
A.U. BoeiikoBa, ceptudunuposats ['occrangaprom Poccun.

Bce mporpammbl, peajin3yluie MeTOAHKH MO pacyeTy BHIOPOCOB 3arps3HsiIO-
IIMX BellecTB OT Pa3JHYHbIX NPOU3BOACTB, cornacoansl HUM Atmocdepa B ycra-
HOBJIGHHOM MNOPsiAKe M BXOJST B CIMCOK COIJIaCOBAaHHBIX MPOrpaMM, BbINMYCKaeMblil
MIIP PD.

IIporpaMmMbl HIIMPOKO HCHOJb3YIOTCH BO BceX 0e3 MCK/IW4YeHHs pernoHax Poc-
cuu, a Tak:ke B benopycenu, Ykpaune, Moanose, Kazaxcrane, Asepbaiiaxane, Jc-
Tonuu, JlarBum, JlurBe.

IIporpaMmMbl HMeIOT pPa3Hblii YPOBEHb CJOKHOCTH, HO HX OCBOEHHE, KaK NMpPaBH-
J10, He BbI3bIBaeT 0c00bIX nMpodiaem. Ecan Bbl moxkenaere Hay4YuThCs OCHOBAM pa-
00TBHI ¢ mMporpaMMamMu cepuu «JKOJIOr», a TaK:Ke NMPOCJyHMaTh JEeKUHH BeayIHX
CNEeNHAJHCTOB CTPaHbl B 00JaCTH JKOJOTHH - A00po moxkanoBaTte B CaHKT-
IleTepOypr, rae Hama ¢pupmMa peryJsipHO NPOBOAUT KypPChl MOBbIIIEHNs] KBaJIH(H-
KAUHH CNEeUHATUCTOB-IKOJIOIOB.

Jlas Tex, KTO LEHHUT KHBOE 00LIeHHE ¢ KOJIJIeraMH U3 Pa3HbIX PErHOHOB CTPAHBI H
OBIBIIMX COBETCKHX pecnyOJMK U X04eT ObITh B Kypce NnocjeAHUX HOBOCTel B odJiac-
TH JKOJIOTHH, MPOBOAATCH CEMHHAPBHI ¢ HACBHINIEHHOW HAY4YHOH, METOAMYECKOH H
KYJbTYpHOiHl nmporpammoii. Takue cemunapbl ¢pupma «HHTerpas» npoBOAHT KakK B
Cankr-IlerepOypre, Tak u B Mockse.

U, nakonen, pupma «MHTerpaa» u ee NnapTHepbl pery/jsipHO NMPOBOAAT CeMHHA-
Pbl 10 IPOrPpaAMMHBIM CPEACTBAM B APYTHX PErHOHAX CTPAHBI.

®upma «HUHTerpas» siBaAfeTcs TaKikKe INpeACTaBUTENEeM KoHUepHa «Drager» Ha
PbIHKE ra30H3MepPHTEJbHOH TEXHUKH H CPeJCTB HHANBUAYAJIbHOH 3aHTHI.

Ipudopel un o6opyaoBanue KonuepHa «Drager» oTjn4YaeT BbICOKAsi HA/IEKHOCTh
H y100CTBO NPH IKCIIyaTalHH, 00/1bIIHE CPOKH CY:KObI, IPEBOCXOAHBIH cepBHC.

Msi Oynem Bceraa panabl momoub Bam BeiOpaTh HeoOxoaumoe B Bamieit pabore mpo-
rpaMMHOe oOecrieueHre U Hay4YUTh C HUM paboTaTh.

®Dupma «uTerpan».

Anapec nas nucem: 191036, Cankr-Iletepoypr, ya. 4 Coserckasn, 15 b
Teaedon u pakc: (812) 740-11-00 (MHOroKaHAILHBII)

E-mail: eco@integral.ru

Internet: www.integral.ru
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