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BBELEHUE.

Hacmosuwue mexHu4deckue ycrosus pa3pabomaHsb! Ha Cepuro no3umueHbIX
gomopesucmos @I1-9120-1,0;, ®I1-9120-1,8; ®I1-9120-2,0, umeHyembie 8
OanbHelwem Kak «@omope3ucmably, rpedHasHa4yeHHbIe O UCoIb308aHUs
8 Kadecmee 3allUumHo20 c8emo4yyecmeumeribHo20 Mamepuara 8
gomornumoezpaghudeckux rpoueccax rnpu u3aomosseHuu
rosnyrnpo8o0HUKOBbLIX NpUbopos, UHMezapasibHbIX CXeM, MemMarsnu3upo8aHHbIX
wabroHos, wkar, cemok, nedyamHbix rinam u op.

BeedeHue Ho8bIX mexHU4YeCKUX ycriosul obycrnosrneHo npocbbamu psioa
npeonpusimul MUKpoannekKmpoHUKU. OmudumernibHbIMU 0cobeHHocmsmu
gomopesucma Pl1-9120 sernsromcesi — 8bICOKasi cmereHb 04UCMKU om
[10CMOPOHHUX BKIMIOYEHUU, paculupeHHbIU CPOK 2apaHmuu - 00 00H020 2oda U
B803MOXHOCMb XpaHeHUs 3moao ¢ghomopesucma npu memrnepamypax 0o
MuHyc 15 °C 8 meueHue o0HoU Hedernu rnpu MpaHCnopMHbIX NepesosKax.

lNo3umueHbie ghomopesucmbl PI1-9120 npedcmaesrnsom cobol KoOMMIo3uuuto
cocmasea:
Bbicokoo4uuweHHbIU ceemoYyscmaeumersibHbIU rpoodyKkm;

BbICOKOOYULLEHHbIE (hbeHOIT U Kpe30r1ohopMarnb0e2uOHbIe CMOTIbI;

Pacmeopumenu:

e Bbicokoo4uuweHHbIU 1-Memokcu-2-nponunauemam,
(Memokcunponunauyemam) akonoaudecku 6e3gpedeH, buoroaudyecku
pasrnazaemcs.

Memokcunponunauemam pasdpaxaem criusucmsie 0bosio4yku anas. lNpu
KOHMakme ¢ Koxxel pa3dpaxeHue omcymcmeayem.

Memoxcunponunauemam - K e 8030yxe paboyeli 30HbI 275 ma/m>, 3 knacc
onacHocmu o FOCT 12.1.005-88.

lpasuna ycmaHoerieHusi 0orycmumbix 8bIbpoco8 8peOHbIX 8ew,ecms 8
ammocgpepy onpedensaom rno FOCT 17.2.3.02-78 "OxpaHa rnpupoosbl.
Ammocgpepa”.

YcnosHoe obosHa4YeHue npodykma npu 3akKase u 8 mexHU4ecKoU
OOKyMeHmauyuu:

"®omopesucm nosumusHsbit OI1-9120-1,0, TY 2378-015-29135749-2015";
"®omopesucm nosumuesHsbit OI1-9120-1,8, TY 2378-015-29135749-2015";
"®omopesucm nosumusHbit Or1-9120-2,0, TY 2378-015-29135749-2015".

LlokymeHmbI, Ha Komopble 8 coomeemcmeayrouwux pasoesnax TY O0aHbl
CChbIfIKU, criedyem rpUMeHsiImb ¢ HacmOoSAWUMU MEeXHUYECKUMU yCrl08USIMU.
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1. TEXHUWYECKWE TPEBOBAHMUAI.

®omope3sucm OormkeH bbimb U320Mo8/1IeEH 8 COOM8emMcmaeuu ¢
mpebogaHUsIMU HaCMOoSUUX MEeXHUYECKUX yCr108Ul 110 MEXHO102U4eCKOU
OOKyMeHmauuu, ymeep>x0eHHoUl 8 ycmaHOo8/1€HHOM ropsioKe.

1.1. Xapakmepucmuku (ceolicmea).
®omope3ucm dormkeH coomeemcmeosamb mpebosaHuUsIM U HopMam,
yKa3aHHbIM 8 mabnuue.1.

Tabnuua 1. Napamempsi cepuu pomopesucmos @I1-9120

Ne HaumeHosaHue rnokazamerns Hopma
n/n ®r1-9120-1,0 | ®n-9120-1,8 | ®n-9120-2,0
OcHosHble napamempabl

lMpospayHas XudKocmb XENMOo-KpacHo20 ysema,

1 BrewHut sud

6e3 ocadka
BrewHul eud nneHku lpo3payHas, bnecmsuwas, 6e3 paspbigoa
KuHemamuyeckasi 8s93kocmb rpu . " .
3 memnepamype 20,020,5 °C, cCm 13417 26+29 29+34
4 AC%ILL(UHa rnrneHKu ghomopesucma, 1.1+1.3 1.7+1.9 1923

Yemodyueocmes rineHku
5 gomopesucma K rnposisumero, 30
MUH, HE MeHee

OmmHocumeribHas CKOpocme

6 gunbmpayuu pomopesucma, 1,05 1,15 1,2
OomH. ed., He boriee

7 lposisumens byghepHbIl YI®-16 unu MF-26A

*CnpasoyHbie napamempbl

MuHumanbHas wupuHa
8 80Crpou3800UMO20 3/leMeHma, 0,8 1,2 1,5
MKM.

9 YposeHb hunsmpauuu

0,1 0.2
¢gomopesucma, MKM.
10 Adzesus nneHKu ghomopesucma K Omcymcmeue omciausaHusi 371eMeHmo8
108epXHOCMU OKUCIIa KDEMHUS WUPUHOU 2 MKM
11 Maccoesas 0osisi 600bI, 8 05
¢gomopesucme, % He 6onee ’
Tepmocmoukocmb rnéHKU
12 0 130
gomopesucma, “C
CesemouyscmeumeribHOCMb
13 ’ 40 50 70
Mﬂ)K/CM!
14 Colep:xxaHue mukpornpumecel 10

memansnos, % He 6oree
15 CHumamernsb CriP-01®

Cpok 2apaHmuliHo20 XpaHeHus,
mec.

16 12

1.2 TpeboeaHusi K XpaHeHUH.

MuHumarbHbIU CPOK 2apaHMuUUHO20 xpaHeHuUss @omopesucma 12
Mecsiues rpu ycriosuu xpaHeHuUsi e2o 8 mape npednpusmusi-usaomosumerisi 8
3aKpbImom omarniugaemMomM rnoMeuweHuUU, CHabXXeHHOM rMPUMOoYHO-8bIMSIXXKHOU



-7 -TY 2378-015-29135749-2105

seHmunsyuet, npu memnepamype (20+5) °C u omHocumensHol enaxHocmu
g8030yxa He b6oree 80%.

1.3 Mapkupoeka.
Ha kaxoyro 6ymsbirniky 0ormkHa 6bimb HakreeHa amukemka, Ha Komopou
yKasblearom:
HaumeHogaHue npednpusmusi-u32omosumeris;

HaumeHosaHue rnpodykma;
maccy Hemmo;

HoMep napmuu;

.

.

.

.

¢ Oamy u320moeJsieHUs;
¢ wmamrn omoena mexHu4decko2o koHmpors (OTK);
¢ ycriogHoe 0bo3HaydyeHuUe Homepa TY;

¢ 2apaHMuUHbIU CPOK XpaHeHUs.

.

Ha omodenbHoU smukemke 8 coomeemcmasuu ¢ [OCT 19433-88
yKasblearom 3HaK oracHocmu.

1.4 Ynakoeka.
TpaHcriopmHyo mapy mapkupytom e coomeemcmeuu ¢ FOCT 14192-96
¢ dornosnHUMesibHbIMU Hadrnucsmu:

¢ HauMeHogaHUs npednpusmus-u32omoeumers;
¢ HaumeHogaHUus rMpPooOyKma;

¢ Konu4decmea yrnakogeaHHbIX 8 MPaHCNopmMHy mapy Mecm u mMaccy Hemmo
Ka)xdo20 mecma;

maccbl 6pymmo;
HOMepa napmuu;

dambkl U320MO8JIeHUS.

® & o o

B coomeemcmeuu ¢ FOCT 14192-96 yka3sbiearom mMaHUynsyuoOHHbIe
3Haku: "Xpyrnkoe. OcmopoxHo", "bepeyb om Hazpeesa”, "bepeyb om
enaeau”, "bepeub om usny4eHus"”, "Bepx".

¢ [1o NOCT 19433-88 ykasbiearom 3HaK ornacHOCMU U KriaccugbukayUOHHbIU
wugpp 3212.

®omope3sucm pacghacosbi8arom U yrnako8bi8arom 8 CMeKIIsIHHbIE
6ymbinku KopudyHesozo ysema bB-1-1000, co ceemosauumHbimu
ceolicmeamu, ¢ HaBUHYUBAKWUMUCS KpbiWKaMU U3 rMNOTUMEPHbIX
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Mamepuasios U MoausamuieHo8bIMU rnpoKnadkamu, U320moesieHHbIMU 10
TOCT P 51477-1999, 6e3 obepmbigaHusi 8 ceemoHernpoHuuaemyro bymaay.

«@omope3sucm 8 nompebumesribckol mape nomeuw,arom 8 SUUKU U3
20bpuposaHHO=20 KapmoHa 05151 xumudeckou rpodykuuu no NOCT 13841-95.

Kaxx0asi 6ymblirika ¢ gpomope3ucmom yrakoebleaemcs 8 2
rouamMuUIeHo8bIxX Mewka 0515 xumu4deckou rnpodykyuu rno NOCT 17811-78 ¢
YKYNOPKOU 20p/108UHbI KaxX0020 MelwKa MosiuMePHbIM XOMYMOM.

bymbiniku 8 SuUKe CHU3Y, c8epXy U 8 8epmuKarsibHbIX MI0CKOCMSIX
Y0MHSMCS nosiuMepHoU rneHou 8 sude 2He30, UCKIToYarouwux
B803MOXXHOCMb NepeMew,eHuUs BHympu aujukay. @omopesucm 8
nompebumernbckol mape rnomMeuw,arom 8 AuWUKU U3 20¢hpupo8aHHO20
KapmoHa 0515 xumudeckou npodykuyuu rno FOCT 13841-95

B kax0blIl awUK Co CMOPOHbI KPbIWKU 8Kr1adbigarom yrnako8o4YHbIl
Jiucm ¢ ykasaHuem:

¢ HaumeHo8aHus rpeonpusmMuUsi-u32omoeumerns;
HaumMeHogaHUs rMpPooOyKma;
HoMepa rnapmuu u 0ambl U320MOBJIEHUS;

¢
L4
¢ Kosiu4decmea u maccbl Hemmo yrakoeaHHbIX 8 AWUK Mecm,
¢

yCcr108Ho20 0bo3HayveHus TY.
KapmoHHbie awuku ¢ npodyKkmom cKrieugarom 6yMaXkHbIMU Usu
nonuamurieHosbIMu fieHmamu ¢ nurnkum crioem (FOCT 20477-86).

Kaxdyro napmuto gpomopesucma unu 4acmse rnapmuu, omapyxaemyro
nompebumerto, corposoxxdarm rnacriopmom.

O6paseu nacriopma ripusedeH 8 lNpunoxeHuu 3.
2 TPEBOBAHWS BE3OITACHOCTM!.

domope3ucm - fieekogocriiaMeHsIrowasics xXuokocme. Temrnepamypa
ecrbiwKu 8 omkpbimom muane 11 °C. Temnepamypa caMo80CnIaMeHeHUs
340°C. TemnepamypHbie npedesnbi 8ocnnameHeHust: HUxXHUl — 4°C, eepxHull
— 58°C. Obnacmsb eocnnameHeHusi 1,8+23,4 06bEMHbIX MPOUEHMO8
(onpedeneHue rposodsim rno FOCT 12.1.044-89)

Bce anekmpoobopydosaHue U oceeweHuUe rnomMeuweHus rnpu
uszomosrneHuu @omopesucma O0KHO bbiMb 8bINOSTHEHO 80
83pbigobe30rnacHoOM ucronHeHuu. B nomeweHuu, e0e npumeHsiemcsi
®omope3sucm, 3anpewaemcs Ucrnoib308aHUe OMKPbIMbIX UCMOYHUKO8
HazgpesaHuUsl.

Cpedcmea noxapomyuweHusi: XuMu4decKkas rieHa, moHKopacriblfieHHasi
g8o0a, 8030yUWHO-MexaHUYeCcKasl reHa, 2a308bie 0eHe2acumesibHble COCMashbl.
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®omope3sucm - gew,ecmeo yMepeHHO ornacHoe, 3 Kracc ornacHocmu ro
OCT 12.1.005-88.

Pa3sdpaxaem crniusucmbie 06osio4dku anas. [pu KoHmakme ¢ Koxel
pasopaxeHue omcymcmeyem.

[Npu pabome ¢ pomope3ucmom KOHMPOsib Had cocmosiHUeM 8030y xa
paboyux nomeweHud crnedyem gecmu o Memokcurnponunayemamy.
lNepuoduyHocmb KoHMposs onpedensom rno OCT 12.1.005-88.

Memokcunponunauemam - K e 8030yxe paboyel 30HbI 275 me/m’, 3
kniacc ornacHocmu o FOCT 12.1.005-88.

TexHonoau4eckul npouecc uzaomoesrieHusi Pomopesucma O0/IKEH
6bimb asmomamu3uposaH, a obopydogaHuUe 2epMemu3upPo8aHo.

lNomeuweHue, 20e nposodumcsi paboma ¢ rnpodykmom, O0/IKHO bbimb
obopydosaHO 06wEe0bMeHHOU NMPUMOYHO-8bIMSXXHOU 8eHMunsyueu
obecneyusarweu N[K e coomeemecmeuu ¢ FOCT 12.1.005-88. B mecmax
B803MOXXHO20 8bl0erieHUs1 8peldHbIx seulecma O0/mKHbI bbimb 060pydosaHsb!
MEeCMHbIe 8€HMUIISIUUOHHbIE OMCOCHI.

Kax0yro cmeHy nposodums eriaxkHyr yOopKy rnoMewieHusl.

[leped pabomou pekomeHOyemcsi HaHOCUMb Ha KOXY PyK 3aWjUmHbie
Kpembl.

[Mpu ombope npob, ucnbimaHuu u NPUMeHeHUU ghomopesucma credyem
npumeHsims UHOusuUdyarbHble cpedcmea 3auumsl (Pe3UHOBbIE rnepYamku,
3awumHble 04YKuU, crieyoodexoa) 8 coomeemcmeuu ¢ TOCT 12.4.011-89 u
FOCT 12.4.103-83, a makxe cobrodame ripasusa u4HoU au2ueHsl.

[Npu nonadaHuu Ha KoXy ¢pomope3ucm HeobxoOUMO CHSIMb 8aMHbIM
mamrnoHOM U muwamesibHO 8bIMbIMb yHacmOoK KOXU 8000l C MbITOM.

lNpu npouszeodcmee ®omope3ucma cmoYHble 800bl HE 0bpa3yMmcH.
domope3ucm u exodsiuue 8 He20 KOMIMOHEeHMbI He 06pa3yrom MOKCUYHbIX
coeduHeHUU 8 8030ywHOU cpede U 8 rnpucymcmeuu opyaux seujecmas.

YHuumoxarom omxo0bl @omope3ucma cxusaHuem. CxuaaHue
peKkoMeHOyemcsi rnpo8odums 8 rnedyax KaMepHo20 muria unu YUuKI0HHO -
nnasunbHbix agpezamax (LIMA) npu memnepamype 850-1000 °C ¢
rnocriedyruwumM rnporyckaHuUemM omxo0sauux 2aa3oe yepes ckpybbepel,
opowaemble 2+20 %-HbIM pacmeopoM wesrnodu. AbcopbeHm u3 ckpybbepa
criedyem Hanpasssime Ha cxxuzaHue 8 LUMNA, a cninas coned u3 LMA -6
wrnamoomaearl.

3 TPABUIJIA TIPUEMKHA

domope3ucm rnocmasssom ¢ rnpuemMkol omoesioM MmexHU4YeCcKo20
koHmporns (OTK).

Lns nposepku @omopesucma Ha coomeemcmeue mpebosaHusim
Hacmosiuux mexHuU4ecKux ycrioeuli ycmaHasuearom rnpuemo-coamoyHbie
ucribimaHusl.

3.1 [lMpuemo-clamoyHbie ucnbimaHusi.
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Ha ucnbimaHus u npuemky @omope3ucm rpedbssrisom napmusimu,
yrnakogeaHHbIMU 8 coomeemcmeuu ¢ n.1.4 Hacmoswux TY.

3a napmuro npuHUMarom Konu4ecmeo 0OHOPOOHO20 10 C8OUM
KadyecmeeHHbIM rokazamerssm ¢homopeaucma, nosly4eHHo20 8 pe3yribmame
00HO20 MEXHOI02UYEeCK020 UuKra U 0gbopMIeHH020 OOHUM OOKYMEHMOM O
kayecmee. Macca napmuu kaxdo2o0 gpomope3ucma dormkHa beimb He boriee
500 Ka.

lNopsidok ombopa rpob Ha rnpuemo-cOamoyHbIe UcrbimaHus 8
coomeemcmeuu ¢ FOCT 3885-78.

Macca cpedHel rpobbi gpomopesucma dormkHa beimb 600 2.
Cocmae u nocriedogameribHOCMb rpuemMo-c0amoYHbIX UcrbimaHuu
rnpusedeHbl 8 mabrnuue 2.

lMapmuro @omopesucma cHyumarom ebidepxxkasuieli npuemMo-coamoyHsble
ucribimaHusi, ecsiu rno ecem audam ucrbimaHull rnosy4eHbl rnooXumersibHble
pesyrnbmameil.

lpu nony4eHuu ompuyamersibHbIX pe3yribmamos ucribimaHuti Xxomsi 6b/
1o 00HOMY U3 roka3zamersieu, ycmaHoesieHHbIX 8 TY, rnpogodsim rnoemopHsie
ucribimaHusi rno ecem riokazamersisiM, 8 coomsgemcmeauu ¢ mabnuueu 2 Ha
npobe, omobpaHHOU om yO80EHHO20 Kosludecmea yrnako804YHbIX eOUHULU mou
Xxe napmuu @omopesucma.

B mexHu4yecku 060CHOBaHHbIX criyyasx OonyCKaemCH rno8MOPHkbIE
ucrielmaHus npoeodumb MmOJIbKO Mo momy euOy ucrisimasud, ro Komopowmy
rorsriy4eHbl ompuuamelsibHble pe3yribmamsabl.

Pesynbmamb/ rMoB8MOPHbIX ucribimaHul s18r11t0mcsi OKoOHYamersibHbIMU U
pacripocmpaH4aromcs Ha 6Cro rapmduto.

lMapmuro pomopesucma, He 8biOepKasulyro No8MOPHkIX UCMblImaHud,
3abpakoebigarom U U30UPYOM om 200HbIX napmud.
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Tabnuya 2.
Ne Buda u nocrniedosamersibHOCMb Homep nyrkma
/n ucnsimanudl TeXHU‘-IeCKU)f Memodos )
mpebosaHul | ucribimaHul
y OnpederneHue sHewHea20 suda y 43
gomopesucma. :
OnpederneHue 8HeWHe20 8uda MNIeHKU. 2 4.4
3 OnpederneHue KuHemamu4eckol 3 46
g8s13Kkocmu ghomopesaucma. '
4 OnpedeneHue mosnuuHbl NMieHKU 4 47
gomopesucma- '
5 OnpederneHue ycmou4usocmu rnrieHKU 5 48
ghomopesucma K nposisumerlo. '
6 OnpedeneHue omHocumesibHoU CKO- 6 49
pocmu cunbmpayuu homopeaucma. '

lNMapmuu ®omopesucma, npowedwue rnpuemo-coamoyHbIe UcrbimaHusi ¢
MoSI0XXKUMesibHbIMU pe3yfibmamamu, CHUMaromcs rnpUuHImMaIMU, Uux
yrnakoeblgearom, Krietimsm u coarom Ha cKrinad 20mogou rnpodyKuyuu.

3.2 Tunoebie ucnbimaHusl.

Tunosbie ucribimaHusi nposodsim rno FOCT PB 15.307-77
4 METOL4bI NUCTIbl TAHUMU.

4.1 O6wue NosIoXeHusl.

Obuwue ykasaHus ro rnposedeHuUro ucrklimaHul 8 coomgemcmeuu ¢
FOCT 27025-86.

Ucnbimaruss @omope3ucma rnpoeoosim 8 criedyuwux KnumMamu4ecKux
YCI108USIX:

- memnepamypa eo30yxa 1825 °C;
- OmHocumeribHas enaxHocms 8030yxa 8 ripedenax 40+60%,;

- ammocgepHoe dasneHue om 84 do 106 klla (630800 mm pm.cm.)

[Npu omb6ope npob u ucnbimaHusix gpomope3ucm criedyem obepezameb
om e80o30elicmeusi OHEBHO20 c8ema, ceema JIFOMUHECUEHMHbIX f1aMr U fiamr
HaKaueaHusl.

Paboyum (He akmuHUYHbIM) OceelW,eHUeM S8J1iemcsi oceeujeHue,
ubMpPoBaHHOE Yepe3 CMeKI10 Op2aHUYeCcKoe MexHUYECKOe OpaHXeeoe uru
KpacHoe monuwuHol 4+5 mm no FOCT 17622-72.
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4.2 MemodsblI omb6opa npob.

Ombop rnpob @omopesucma rposodsim rno FOCT 3885-73 ¢ nomouwibro
morsicmocmeHHoU mpy6Ku.

CpedHroto npoby muwamerbHO rnepemewugarom, 0esnsm Ha 08e pasHbIe
yacmu - nabopamopHy U KOHMPOJibHYO rpobbl u nomMeuw,arom 8 4ucmele
cyxue 6ymbinku u3 kKopudHesoao cmekna bBJ1-400 unu bBJ1-500 o TY 6-09-
5472-90 ¢ HasUHYUBaWUMUCS KpbIWKaMu U rnoiau3museHo8bIMu
rnpoknadkamu rno TY 6-09-5311-89.

Ha 6ymbinku Hakneugarom 3muKemky co criedyrouumMm coOepxaHUem:
HauMeHog8aHue rpeodnpusamus-u32omosumers;

HOMep napmuu;
HaumeHogaHue rnpodykma,
Homep usnu 8uo rnpobekl;

Oama omb6opa rnpobsbl;

*® & 6 o oo o

amunus npoboombopuiuka.

JlabopamopHyto rpoby ucronb3yrom 0Oris nposedeHus ucrbimaHud,
KOHMPOIbHYH XpaHAam 8 ycriogusix, obecrieqyusaroujux coxpaHHOCMb
npodykma 8 mevyeHue 6 mecsuees 015 apbumpaxxHo20 KOHMPOJIS.

4.3 KoHmponb eHewHez0 euda Pomopeszucma

4.3.1. ObopydosaHue, Mamepuarsbl, peakmuesbl

Y®-paduomemp, nossosnsrouuli 3amepums 0C8eUWeHHOCMb 8 ripedenax
4000050000 5k, aHepaemuyeckyro ocgewéHHocmb 1040000 MBmM/MP,
BopoHka B-36-80 XC no NOCT 25336-82

LunuHdp 1-10 no FOCT 1770-74

4.3.2.[lposedeHue ucnbimaHusi.

BrewHut sud ®omope3ucma oueHusarom gu3syarsibHo. 57 cm’
gomopesucma Hanuesarom yepes 80poHKy B-36-80 XC OCT 25336-82 s
uunuHdp 1-10 FOCT 1770-74 u paccmampusarom 8 rpoxodsuwem OHE8HOM
ceeme rpu oceeweHHocmu He meHee 2000 JiK.

Lonyckaemcsi ucrnonb3o08aHuUe MtOMUHECUEHMHbIX flaMn OHE8HO20 Usu
6ernoeo ceevyeHus. BHewHul sud @omopesucma 0o/mKeH coomeemcemeosamsb
mpebosaHusam n.1 mabnuubl 1 HacmMosAWUX MexHU4YeCcKux ycriosud.

Lns 0anbHelwux ucrbimaHul 3ma rnopyusi gpomopesucma Hernpu2o0Ha.

4.4 OnpedeneHue eHewHe20 8uda NiIeHKU ghomopesucma.
4.4.1 NpuHyun onpedesieHus.

MemoO ocHosaH Ha 8u3yanlbHOM OCMOMpe MIeHKU ¢homope3ucma Ha Hanuyue
KoMem, meMHbIX U C8eMJIbIX MOYEK, MAMHUCMOCcMu, 8UOUMbIX
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HEeB8OOPY>XEeHHbIM 2/1a30M 8 Ompa>KeHHoM ceeme, Harijpae/ieHHOM rnod yelrioM K
rnogepxHocmu riyiaCmuHsl.

4.4.2 O6bopydoeaHue u Mamepuaribl.

¢

¢

* & & o o

L 4

¢
¢

Anekmponeys oughgpysuoHHas CLHO-125/3-15, JEM 3.017.03110 unu
aHasio2u4Hasl.

Yempolcmeo 0nisi HaHeceHUs1 ghomopesucma e ckaghaHope LIH®-6y-[-130-
3, JEM 3.281.008 unu aHanoa2u4Hoe.

lnacmuHbl MOHOKpUCMaNIu4ecko2o KpeMHus duamempom 40, 60, 76 unu
100 mm.

LLIkach cywunbHbIU 3n1eKmpudeckul, obecriedusarowut memrepamypy
Hagpesa om 60 0o 200 °C ¢ moyHocmsro +3 °C.

Tepmomemp mexHudeckuli cmekrnsHHbIU TTI Ne6 no TY 25-2021.010-89
unu aHaso2uy4HbIU.

LUnpuy "Sartorius” SM 16620 ¢ cournibmpodepxamerniem SM 16214 unu
aHasio2uyHsblU.

Pomamemp PM-A-0,063 'Y3 no FOCT 13045-81 ¢ peaynsmopom pacxooa
8030yxa PPB-1.

CekyHdomep mexaHuveckut COfllnp.-2A-3 no FOCT 5072-79 unu
aHasioauyHsblU.

lNuHuem nabopamopHsit rno TY 45-6A0.005.088 TY-86 unu aHano2u4HsbIU.
Tpyba keapuesasi, yepm. B 19.40.417.001 HNOIUK unu aHano2u4Hasi.
JloOouka keapuesasi, yepm. B 19.40.418.001 HUOIUK unu aHano2au4Hasi.
Kprok keapuesnbit, yepm. B 19.40.419.001 HAOIUK unu aHanoau4HbIU.
lNodcmaeka Kkeapuesgas, yepm. B 19.40.420.001 HUOIUK unu
aHarsio2u4Hasl.

Gapbomep, yepm. B 19.40.421.001 HAOTIUK unu aHanoau4Hsbld.
Qunbmpse! "Bnadunop” muna M®L| N2 no TY 6-05-1978-84 , Oonyckaemcsi
ucriosib308aHue Opyaux, CMoUKUX K op2aHU4eCcKUM pacmeopumersim
unbmpos ¢ duamempom riop He bonee 0,5 MKMm.

bs3b xnonyamobymaxkHas (ombeneHHasi) no FOCT 29298-92, cancghemku
pasmepom 100x7100 mm.

Bama xnonvyamobymaikHasi.

Crniupm amurnosbili pekmugukosaHHbIl mexHudeckud rno FOCT 18300-87,
gbicwuU copm.

Boda oucmunnuposaHHasi no FOCT 6709-72.

Kucnopod ea3oobpasHbiti mexHudeckut no FOCT 5583-78 usm.1,2,3,4.

4.4.3 NNod2omoeka K ucrnbimaHuio.

4.4.3.1 [NoOzomosKka rnosepxHocmu rnoOI0XKU.

B kayecmee rnoOnoxku UcCriofib3yrom riyiacmuHy MOHOKpUcMmarsrisiu4ecKoeo

KPEeMHUSI, Ha 11ogepxHoCmu Komopou ¢bopMupyrom mepmMudecKkul oKucers
KPEeMHUS.
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Keapuesyto mpyby neped rposedeHUEM rpoyecca OKUCIIEHUS
KpeMHuesbIX rracmuH rpomMbi8arom 3musioebiM CriupmoM ¢ rnoMouwbHo
8amHo020 mamrioHa, rnokpbimo2o bamucmosou canghemkou; paboyul cmor,
MUHYUem, KProK Keapuesbll, T000YKY Keapuesyro U rnodcmasky muamersibHO
npomupatrom 6amucmoeoul carnighemkoul, CMOYEHHOU 3Musi08bIM CrUPMOM.

Paboyuti cmor, 10004Ky u nodcmasky ripomuparom oOuH pa3 8 Havase
pabomabl, KptoK U rnuHUem ripomuparom rieped 3agpy3Kou U 8blepy3Kol Kaxxooul
rnapmuu rnaacmuH.

Pacxo0 criupma Ha nodzomosumerbHbie pabomsi 300 cm®

Bknto4yatom arekmporneyb 8 cemb coa/iacHO UHCMPYyKUUU rio
3Kcryamauyuu.

fomossim cucmemy ysnaxxHeHusl Kucropooa:
- bapbomep HarnonHsrom ducmusnnuposaHHol 8odol Ha 08e mpemu 8bICOMbI,
rpu amom KoHeuy mpybku coeOuHUMmMesibHo20 afieMeHma, rno Komopou
Kucriopod nocmyrnaem 8 bapbomep, 0ormKkeH bbimb rogpyxeH 8 800y He
MeHee, YeM Ha 2 CM;
- bapbomep rnomeuw,arom 8 800siHyt0 baHH u 3arosHsrm baHro
oucmurnupogaHHolU 000U 00 ypo8HS Ha 2-3 CM HUXXe 8epxHea0 Kpas baHu.
- baHro skntodarom e ceme ripumepHo 3a 30 MUH 00 HayYara rpouecca
OKUCJIEHUS.

K Hayvany npouyecca 6aHsi dormkHa bbimb Hagpema 00 KUreHUs.

4.4.3.2. dopmuposaHUe mepmMu4ecKo20 OKUCsia KPEMHUS.

[pu hopmuposaHUU mepMuUHECKO20 OKUCIIa KpeMHUs memrepamypa 8
paboueli 30He neyu domkHa 6bimb 8 npedenax 11001150 °C.

lNocne 8bixo0a ne4vu Ha pabo4ulti memrepamypHbIU pexum (4epes 1,52
Y riocrie 8KII0YEeHUs rneyu 8 cemse) rnooktoYarom Kk mpybe reqyu cucmemy ro-
Oayu Kucriopola u ycmaHasnugarom pacxo0 kucriopoda 150 ri/4 no pomamem-
py 8 coomeemcmeauu ¢ mabnuyeul unu epaghukom, rpueedeHHbIMU 8 rnacriopme
K pomamempy.

YcmaHoerneHHbIU ypogeHb pacxoda nodoepxusarom rnocmosiHHbIM Ha
MPOMS>KEeHUU 8ce20 npouecca OKUCEHUS.

lpodysarom mpyby kucriopodom 8 meyeHue 10 MUH.

JloOouky Ons nnacmuH rnomew,arom Ha rnoocmasky. Kaxoyro rnnacmuHy
bepym rnuHuemom 3a Kpaesyro obriacms, He danee 3 MM, U ycmaHaesuearom 8
JTOO0YKY makum obpasom, YmobbI rpu rnposedeHuUU rpouyecca OKUCIeHUS
Hepaboyas rnosepxHocme rnacmuHbl bbiria obpauwieHa K MomoKy Kucropoada.

lNocmeneHHo, 8 mevyeHue 1,5+2,0 MUH C MOMOWbHK K8apUE8020 KPHoKa
rnodsuzarom yi0004KY € rnnacmuHamu 8 paboyyto 30Hy rne4yu.

B meyeHue (10+1) muH npodysarom mpyby cyxum Kucriopooom.

C nomouwjbro coeOuHUMersIbHo20 3r1eMeHma rnoodkKrdarom K mpybe
cucmemy yernaxHeHusi u 8 medeHue (45+1) muH npodysarom mpyby
Kucriopodom, ripedsapumersibHO rporyweHHbIM Yyepe3 bapbamep ¢
oucmurnnuposaHHoU 8000U.
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- Omknrodarom om mpybbl cucmemy yeraxHeHus1 Kucsiopooda.
- B meyeHnue (10+1) muH npodysarom mpyby cyxum Kucriopodom.
- Omknrodarom rnodaydy Kucropooa.

C nomouwbro K8apueeoao Kptoka MeOrieHHO, 8 medyeHue 1,5+2,0 MUH,
8bl08u2arom f10004KY C nracmuHamu u3 paboyel 30HbI rne4yu Ha noocmasky u
8bl0epxusarom Ha 8030yxe He meHee 30 MUH 0511 OXraxXOeHUs.

Kaxdyro nnacmuHy 6epym rnuHUemom 3a Kpaesyro obracms, He daree 3
MM, U 8U3yallbHO ocMampugarom paboyyro Mo8epxXHOCMb MIacmuHbI.

lNpuz2odHou dns pabomel cHumarom rnacmuHy, Ha ecel pabouyel
rnosepxHocmu komopou, 6e3 ydyema kpaegou obniacmu, cchopmuposaH
pasHomepHbIU briecmsawul, 6e3 nsameH, pa3sodos8 U 3po3uu criol okucra om
KpacHo-gbuoriemogoao 00 3e51eH08amo-Xesimoao ugema, 4mo
coomeemcmeyem mosuwuHe okucna 0,46-+-0,56 Mkm.

B cnyyae, koz20a ripouecc He obecriedusaem 3adaHHy0 MOIUUHY
oKucra, 0orycKkaemcs eapbupogaHue 8peMeHU rnporyCcKaHUs 81aXXH020
Kucrniopoda 8 Ouarna3oHe 4060 MUH.

[MpueodHbie Onsi pabomel nnacmuHbl IOMeW,arom 8 Kaccemy.
lnacmuHbl, He ucrnosib3yemMble cpa3sy rocsie OKUCIEHUS, XpaHsIm 8
nompebumernsckol mape.

Lns ucnbimaHul ucrosb3yrm ceexue OKUC/IeHHbIe nacmuHbl. B
crlyqdae paspbiea 80 8peMeHU MeX0y orepayusiMu OKUCIEHUS rniaacmuH u
HaHeceHusi oomope3sucma boree 8 4 ripokanusarom riacmuHkl 8
anekmponeyu 8 medeHue 20 MUH rpu memnepamype He meHee 800 °C.

Keapuesyto mpyby neped ripokasueaHuem rriacmuH rpombiearom
3MuJI08bIM CrIUPMOM C MOMOWbK 8aMHO20 MaMroHa, MoKpbIMoao
6amucmosou carncghemkou,; paboyul cmor, nuHyem, 10004Ky Keapueayto, KpHK
Keapuesblil u nodcmasky muwameribHoO rpombsigarom bamucmoeou
casigpemkou, CMOYeHHOU Crupmom.

Pacxo0 crniupma Ha nodzomosumeribHbie pabomsi 300 cm® .

Lonyckaemcs npokanueaHue riacmuH rnpoeooume 8 357ieKmporeyu
muna CHOJI-1,6.2,5.1/11-U2 unu aHanoau4yHoU, Ucronb3ys rnpu 3mom
ompe30oK keapuesol mpybbi dniuHou 200 Mm.

Pacxod criupma 60 cm’ .

lNocne nposedeHus rnpokasnusaHusi 10004Ky ¢ rnracmuHamu ebioguaarom
u3 paboyeul 30HbI NeyYu Ha rnoocmaesky U ebioepxusarom Ha 8030yxe He MeHee
30 MUH Ornisi oXs1aXKOeHuUsl.

4.4.3.3. ®opmuposaHue rnieHKU homopesucma

[Neped Hayvanom pabombl ueHmMpugyay u 8HymMpeHHH Mo8epxXHOCMb
ckaghaHdOpa - ycmpoucmea 0515 HaHeceHusi gpomopesucma (LUH®) mwamernbHo
npomuparom b6s3e8ol cangemkoul, CMOYEHHOU 3Musio8bIM CriupPMOM.

Pacxo0 criupma 60 cm® .

KaxOyto nnacmuHy u3eriekarom u3 Kaccemal MUHUEMOM U 3aKpernssiom
Ha ueHmpugyae ycmpoticmea 051 HaHeCeHUs ghomopesucma.
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C nomouwbro wnpuya 4yepes ¢punbmp "Brnadunop” HaHocssim Ha rnnacmuHy
8-10 kanenb chomopesucma, 0atom pacmeybCs 0 No8epxHOCmMuU 8 mevyeHue
3-4 ¢ u skrirodarom ueHmpucpyay.
Bpewms epaweHus pomopa ueHmpugyau cocmaernisiem 60 cek, rpu
yacmome gpauweHusi 3000+300 MUH".
lnacmuHbl co cghbopmuposaHHOU MeHKoU ¢ NoMoWbH nuHYyema
ycmaHassuearom 8 kaccemy U eblOepxxugarom:

¢ 8 ckaghaHOpe npu memnepamype 18+23 °C 8 meueHue 20 MUH;
¢ 8 cywunbHoM wkagy npu memnepamype (95+3) °C 8 meveHue 30 MuH;
¢ 8 ckaghaHOpe npu memnepamype 18+23 °C He meHee 30 MUH.

4.4.3.4. lposedeHue ucribimaHus.

BrewHut sud nneHku @omope3ucma orpedesisgtom eu3yasibHo Ha 08yX
rnnacmuHax 8 paccesiHHoOM ceeme o0 pasHbIMU yariamMmu 3peHUsl.

Pe3ynbmambi ucribimaHusi cHumarom roJsioxXumesibHbIMU, ecriu 8 r1eHKe
omcymcemeyrom Cblifb, Mymb, pa3pbiébl U 8HeWHUU 8Ud MieHKU
coomeemcmeyem mpebogaHusamM .2 mabn. 1 Hacmosawux TY.

4.5. OnpedeneHue KUHeMamu4ecKol es13Kocmu ghomopesucma.

KuHemamuyeckyto esg3kocmb @omopesucma orpeodesistom rno [OCT 33-
2000 npu memnepamype (20,0+0,5) °C ¢ nomowsto suckosumempa BIMK-2
FOCT 10028-81 (Quamemp kanunnspa 0,99 mm unu 1,31). lNpu amom 15+20
cm’® gomopesucma Hanusarom ¢ rnomowibro yunuHopa 1-25 FOCT 1770-74
yepe3 80poHKYy B-36-80 XC OCT 25336-82 e wupokoe omeepcmue
guckosumempa.

Lns danbHelwux ucrnbimaHut ama rnopuusi gpomopeaucma HernpuaooHa.

[Nocne onpedeneHusi 83Kocmu 8UCKO3UMEMpP muamersibHO MOKM
amusuesirio30/1b80M, auemoHoOM, 000U U XpOMO80OU CMECHIO,
rnpuaomoesrsieHHoU u3 08yxpomoagokucoz2o kanus no (OCT 4220-75 u cepHolu
kucriombl rno FOCT 4204-77. 3amem MHO20KpamHo rpomMbiearom
oucmurnuposaHHou sooou rno FOCT 6709-72, oronackusarom 3musiogbiM
criupmom ro FOCT 18300-87 u cywiam e criabom rnomoke o4uuweHHo20
8030yxa. Pacxo0 criupma 15 cm® .

Pe3ynbmambl ucrbimaHul cHumarom rosoXxumesibHbIMU, ecriu
KUHemMamud4yeckas 8513Kocmb ¢homope3ucma coomeemcmeayem mpebogaHusim
n.4 mabnuub! 1 HacMosAWUX MEeXHUYECKUX ycrioeud.

4.6. OnpedeneHue MoOJIWUHBI M/IeHKU ¢homope3ucma

OnpedeneHue monuwuHkl rneHKu gpomopesucma rnpoeodsim robbim U3
mpex rpeodroxeHHbIXx 0aree Memodos, rocsie CywKu rnieHKU,
3KCIOHUPOBAHUS U rPosierieHUs: pUCyHKa.

[lepsbie 0sa memoda (Memod 1 u Memod 2) siensiromcsi ornmuyecKumu.
Hcnonb3yemcsi MukpouHmepgbepomemp JluHHUka, muna MUN-4 unu
aHarnoau4yHbll. Memod 3 ucrionb3yem ripoghurioespagh-rnpoguiomemp.
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TonwuHa nneHKu gpomopesucma sernsiemcsi onpedensoued 8
rnpoueccax ¢ghomonumoepaguu U Ha rnpakmuke Moxxem rpedcmassisimscsi
2eomempudeckol monuuHol 8 MKM. (no memodam 1 u 3), unu e yucnax OnuH
80JTH, yKriaObl8aroWUXCS 8 ONMUYECKY mMOonwuHy nieHKu (no Memody 2).

[pu cywke nneHKu MeHsiemcsi codep)xaHue ocmamoYHbIX
pacmeopumened, nokazamersb rnpesiomneHus (N,),eeomempuyeckasi
monwuHa (D). Takum obpasom, ceomempu4deckass mosiuuHa rnrieHKU mosibKo
KOCBEHHO ornpedernisem cgolicmea ¢ghomopeaucma.

Onmuyeckasi monuwuHa rneHku 2nd moxem bbimb orpedesieHa He3asu-
CUMO OmM COCMOSIHUS M/IEHKU ¢homope3ucma rocsie CywkKu ro yucsy OnuH
80J1H, YKIaobi8aroUUXCSH 8 OrMUYECKY MOuuHy nneHku (no Memody 2).

4.6.1 Onmu4yeckue mMmemoohbl.

[pu ucnbimaHusx pykoeoocmeyomcsi UHCmpyKyued ro 3Kcrsayamauyuu
MUKpouHmepgepomempa MUUN-4.

[NoepewHocmb UHMepPgepeHYUOHHbIX UMepeHUU JTUHeUHbIX pa3mMepos
yKa3aHa 6 rnacriopme ripubopa u sieriiemcs HauMeHblWel U3 8cex U38€CMHbIX
Memo0o8 usamepeHul pasmepos u O5luH, cornocmasumbix ¢ OSIUHHOU 80JTHbI 8
sudumoti obniacmu criekmpa.

4.6.1.1 Onmuyeckuli Memoo 1.

Memod npedHa3Ha4yeH Orisi oripedenieHuUs MosiuUHbI MeHKU
gomopesucma Ha MUKPOUHmMepgepomempe.

Memod ocHogaH Ha uamepeHuu cosuza UHmMepgepPEeHUUOHHbIX MOJ10C,
obpa3syrowuxcs npu 83aumodelcmeuu 08yx C8emo8bIX y4yKkos, 0OUH, U3
KOMOpbIX ompaxaemcsi om rio8epxHoCmu rniaeHKU aslloMUHUS, HarbiieHHOU Ha
nrneHKy gpomopesucma, a dpy2ol - om NO8EePXHOCMU MEHKU arltoMUHUSI,
HarblfIeHHOU Ha roOsI0XKY.

4.6.1.1.1 ObopydosaHue u mamepuaribl.

lNocm eaKyymHbIU yHU8epcarnbHbit BYIl1-4 no TY 25-05-1771-75 unu
aHasio2uyHhblIl, ro3eosiArowUl HarblIIme raeHKy antoMuHusa monawuHou 0,1-
0,2 MKm.

Mukpourmepgepomemp fluHHuka MUN-4 no TY 3-3.1145-81 unu
aHaroauyHablu.

lNposonoka eonbghpamosasi mapku BA no OCT 11.021-002-76
Ouamempom 1,0 mm.

lNpoeorioka u3 anomuHusi mapku A-995 rno TY 48-21-574-77 duamempom
0,35-0,50 mm.

bs3b xnonyamobymaxkHas (ombeneHHasi) no FOCT 11680-76, cangemku
pasmepom 100x7100mm.

Crniupm amurnosbiti pekmuguyuposaHHbil mexHudeckut rno FOCT 18300-
87, ebicwuut copm.

4.6.1.1.2. [NodecomosKa K ucrbimaHUuto.
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Ha nnacmuHy ¢ usobpaxeHuem pucyHKa, rnosy4eHHo20 o n.4.5.2.2.
HanbIsgrom rnaeHKy amomuHust monuwuHou 0,1+0,2 MKM coariacHO UHCMpPYKyUU
10 3Kcrlyamayuu rnocma eakyymMHo20 yHugepcarsibHo20. B kayecmee
ucriapumerisi UCrosib3ym 80JIbghpaMosyto rpoeorsioKy. leped HarbineHuem
rnoodkosina4yHoe pe3uHosoe yryiom{eHue npomuparom bamucmosou
carnghemkoli, CMOYeHHOU 3murnosebiM criupmom. Pacxod cnupma 10 cv® .

4.6.1.1.3. [llposedeHue ucribimaHusi.

TonwuHy nneHKu ghomopesucma (puc. 3) uamepsrom Ha
MUKpOUHmMepgepomempe, pykoeodcmeysicb UHCMpyKuyued o 3Kcrayamauyuu.

lNneHka pomopesucma

™ neHKa antoMUHUS h

Puc.3. UamepeHue monujuHbl rnineHKU Ha MukpouHmepgepomempe MU -4,

4.6.1.1.4. Obpabomka pe3yrbmamos
TonwuHy nneHku ghomopesucma ornpeodesisrom ro popmyrne:

_ NI_N3
D—0,27*— (1)

1 N 2
20e h - monwuHa rnneHKu gpomopesucma, MKM;
N;-N- -eenuquHa uHmepeana mexaoy rosiocamu, ebipaxxeHHasi 8 0esieHUsIX
bapabaHa OKyrnspHO20 MUKpOMempa;
0,27 - koaghpuyueHm ripu pabome ¢ 6esibiM c8eMOM, MKM;
N3 - senu4yuHa usauba nosnocel, 8bipaxkeHHas 8 desieHuUsix bapabaHa
OKYJISPHO20 MUKpoMempa.
Pe3ynbmambi ucribimaHusi cHumarom rosioxXumesibHbIMU, ecriu mosuuHa
rnrneHKu ¢homopesucma coomeemcmayem .7 mabn.1 Hacmosauwux
mexHU4ecKux ycrioguu.

4.6.1.2. Onmuyeckuti Memoo 2

[pedHa3HauyeH Onsi ornipedernieHuUs «MOuUHbI MIeHKU» ¢homopesucma,
8blIpaXXeHHO20 8 Yucrie OflUH 80JTH, yKradblearoUWUuXCsl 8 OrIMuUYecKoU
MOJIUUHE IM/IeHKU.

Memod 2 omnu4yaemcs npocmomol UCrofIHeHUSS U rpu2o0eH Oris
6bICMPO20 IKCIPECC - KOHMPOSIA MOWUHbBI U 80CPOU380OUMOCMU MOUWUH
M71EHOK 8 UEX08bIX YCr108USIX
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4.6.1.2.1. [llpuHyun usamepeHusi

Memod ocHoBaH Ha uHmMepghepeHUUU ceema 8 MOHKUX rpo3payHbIX
rrieHKax Ha ompaeHue.

TornwuHa nneHKu ghomopesucma u3mepsemcsi Kornu4ecmeom (4ucsiom)
3adaHHoU OflUHbI 80/THbI c8eMa 30HOUPYHOW,E20 U3ry4YeHus, yKnadblearoulelcs
8 ee onmu4yeckyro monuwuHy "2nd", coenacHo ¢popmynam (1) unu (2) .

B nneHke ¢omopesucma Ha KpeMHuesou rodrioxKe, MemoooMm
omonumoepacuu opmMupyemcsi KaHagka C HaKTOHHbIM Kpaem, Komopasi
cmaHo8uUmMCcsi MOYHbIM UHMepghepeHUUOHHbIM rMpubopom - "MOoHKOU rrieHKou
rnepemMeHHouU mosiuuHbl".

B MUU-4, ucrionib3yemo20 Kak MUKPOCKOI1, Ha HaKiToHHOU rnogepxHocmu
Kpasi KaHaeKu 8 ririeHke ghomopesucma, Habnrodarom uHmMephepeHyUOHHbIE
ros1ochkl (Nos10Ckl PasHoOU MOJIUUHbI JIOKanu308aHHbIE Ha HAKITOHHOU
rnosepxHocmu rrneHku). IimepgepeHuuro Habrodaom 8 3eJIeEHOM
MOHOXPOMamu4eCKoM ceeme UHmepgepeHyUOHHO20 ¢huribmpa oceemumerns
MU-4.

BusyanbHO omc4yumsigarom 4ucsio rosioc (m) uHmepgepeHyuU, uersbix
unu rnosnyueribix, ykrnaobl8aroWUXCS Ha HaKITOHHOM y4acmKe Kpasi KaHaeku om
rMoOsI0XKKU OO0 rMo8epxHocmu rrieHKU ¢cpomopesucma. Ome4yumeigaemcs Yucrio
UHMepsaros Mex0y ceemisibIMU rosiocamu, 8 mMom qucrie om ceemsiol
MOOJIOXKU (Uesioe Yucsio) u rnocrieOHsIs rnosioeuHa UHmepearia, ecriu
rnosepxHocmeb rreHKU Habrrodaemcss meMHou (rosyyesioe 4ucrio).

[pu usmepeHuuU Ha He OKUCIIEHHOM KpeMHUU pe3yribmam
npedcmasernsom 6 sude yucra N =(m—@): om nony4eHHo20 yucna (m)
omHumatrom ¢=0,5.

lpu usmepeHuu Ha duanekmpukax ¢=0 u pe3yribmam ripedcmassisiiom 8
guoe r1oJsly4eHHO20 Ues1020 Usu rnosyuesio2o yucnia (m).

Onmuyeckass mosnuwuHa rnrieHoK orpeoesisemcs U3 8blipaxeHus:

2%¥N, *D=(m-@)*L 2)

e0e:

D- eceomempuyeckass monuwjuHa rnrieHKu ghomopeaucma, MKM;

N, - nokaszamerb npenomMmneHus nieHKUu goomopesucma, n=~1,52;

m - nopsA00K UHMephepeHyuU: yesioe usnu rnosyuesoe 4ucsio O51UH 80JH,
yKnaodblearouuxcsi 8 onmu4veckol monuwuHe (2* N, * D ) nneHKu

gomopesucma;

L - OnuHa 80J1HbI 8 MKM, 3€/1€HO20 UJIU XKXEeflImoa2o UHmMepghepeHyUOHHO20
ceemodgbunibmpa 8 oceemumerie MukpouHmepgpepomempa MUN-4, coanacHo
nacriopmy; Haripumep, y 3erieHo2o0 ceemogpuribmpa K MUN-4 L= 0,534 mkm
unu aHanoa2uyHasi 0riuHa 80J1HbI 3e51eH020 c8eMouUIbMpPa;

@ - nomepsi ¢hasbl NPU ompaxxeHuUu ceema Ha 2paHuue pasdesia Mexoy
rnodrioxKoU U nreHKol ¢ghomopesucma;
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¢ = 0,5 - Ha He okucrieHHoM Si unu Mmemarsnnu4yeckou ompaxaruweu
rnosepxHocmu;
¢ = 0 - Ha duanekmpukax: cmekrno, SiO, u m.n.
MoxxHo sudousmeHums ghopmyry (2) 6 popmyny (3):
2xn*d

N=(m-g)="""5 3)

CoanacHo ebipaxXeHuro (2), Yucsio O5UH 80s1H (UsluU rosoc pasHou
MOWUHbI), yKrnadbigaroujuxcs 8 ornmu4yeckou monuuHe (2 *n *d ) rnneHKu
gomope3ucma He 8bI4UCISom, a ornpedesisanm MPSMbIM Mo0C4YemoMm Ha
pearibHoU, rreHkKe (QU3NIeKMPUYECKOM MOKPbIMUU) U MOsTyYeHHbIU pe3yribmam
ucronb3yrom Kak "Mepa mosiWuHbl rnineHkKu”. Flpu amom He HyXXHO orpeoersisimb
rnokasamersib MpesioM/IeHUs1 U 2e0Mempu4eCcKyo mosiwuHy rnneHKku. lNpu
usmepeHusix 3adaemcsi mosibKo O5lUHa 80J1HbI MOHOXPOMamu4eCcKo20
30HOuUpyrowe2o ceema 8 sudumou obnacmu criekmpa (Harnpumep: 3es1eHbIu
unu xxenmsbit 8 oceemumene MUWN-4, dnuxa sonHbl He-Ne OKI useecmHasi
moyHo Kak 0,6328 MKM, usnu JTUHUU pmymHO20 criekmpa, ceem,
omauribmpo8aHHbIU Yepe3 MOHOXpoMamop U m.r.).

3HayeHue nozpewHocmu 8u3yasnibHo20 orpedesieHUs pacCmosiHUs
MexQy ceemsiol U meMHOU rosiocou rnocriedOHe20 rnos-uHmepsarna
cocmaernsiem:

- He 6orniee + 1/4 wupuHbl UHMepPgepPEeHUUOHHOU MOI0CKI UMU 8blpaeHHas 8
MkMm 0nst L=0,534 mkm u n=1,52:
- He bonee L/8n cozanacHo chopmyne (2):

Ad::i-l*li ~ 10,044 mxm
4 2n
lMpu HeobxoOumocmu usmepsiemMast mosuHa rneHKU Moxem b6bimb

rnepecyumada 8 (MKm) rno ¢popmyrie (4), nory4eHHoU Ha ocCHo8aHUU GhoOpMyIibl
(2):
d= (’"_2& = (m—0,5)*0,1 76 11cm (4)
n
ede:n=1,52; L =0,534 Mmkm; ¢ = 0,5 Ha HE OKUCIIEHHOM KPEeMHUU.

4.6.1.2.2 ObopydosaHue U mamepuarbl

MukpouHmepcgpepomemp JluHHuka MUWUN-4 no TY 3-3.1145-81 unu
aHario2uyHablU.

KpemHut nonupogaHHbIl He OKUCIIEHHbIU - Orisi Mos1yrnpo8o00HUKOBbIX
npubopos: MapKa, murl, pasmep He HOPMUPYHMCH.

4.6.1.2.3. [lodcomosKa K ucrnbimaHusm

Ha kpemHuesol nonuposaHHOU He OKUCIEHHOU nriacmuHe MemooOoM
ueHmpucgpyauposaHus rnpu (3000+300) 06/mMuH chopmupyrom rreHKy
gomopesucma. Cywam Ha 8o30yxe 20 MUH rpu KOMHam+{ou memrnepamype,
3amem 8 cywunnbHoM wkagy 20 MuH rpu memnepamype (95+3) °C. Mocne
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CYWKU 8 wKagby rrieHKy gpomopesucma ebidepxusarom Ha 8030yxe 20 MUH
rpu KoMHamHou memrepamype U 3amem Harnpas/sisnm Ha (hopMuposaHue
CMYreHbKU C HaKMOHHbIM Kpaem Memodom ghomoriumoepaguul.

B nneHke homopesucma, Ha noosrioxke, MemoooMm ¢homorniumoepaguu
opmupyemcs cmyrneHbKa Unu KaHaska as1ybuHol 00 noorioXKu, ¢ nosio2umu
(HaKmoHHbIMU) Kpasmu. [ruHa nomo2o2o Kpasi cmyrneHbKU Uu KaHaeKu
OosmkHa bbimb om 5 0o 20 monuwuH nIeHKU ghomopesucma U emewiamscs 8
rnosne 3peHust MUN-4 (oueHusaemcsi su3yaribHO 10 U30bpaxeHuro 8
MUKpocKorie). CmyreHbKy ¢ r1osio2uM (HaKroHHbIM) KpaeMm roslydarom rnocrie
3KCIOHUpPOB8aHUS U MposierieHuUs], "Hepe3Ko20 Kpas" Ha epaHuue meHu 3a
Hernpo3apayHbIM 3KpaHoOM U3 Memaisiiudeckou ¢pornbeu. [pu aKcrioHuUposaHuu,
3KpaH 3aKpbleaem 4Yacmeb rnyeHKU ¢homopesucma, a e2o Kpau rpurodHsm,
npumepHo Ha 1,5+2,0 MM om rnogepxHocmu rsieHKU ¢ghomopeaucma.
lNposiernieHue eedym 8 riposisumerie.

[posierieHHyo rireHKy ghomopesucma, € rnosy4eHHoU cmyrneHbKoU U ¢
ros102umM (HaKrmoHHbIM) Kpaem (puc. 4) npombiearom 8 ducmuriuposaHHOU 800e,
cywam Ha ueHmpudgbyee, a 3amem Harpassisiom Ha UHmMepghepeHUyUOHHbIE
U3MepeHUss MoUuUHbI.

rnreHka gpomopesucma

)/ nodnoxxa

Puc.4 ®opmuposaHue cmyrneHbKU ghomope3ucma C HaKItoOHHbIM Kpaem

4.6.1.2.4. [lposedeHue ucribimaHusi

B MUWN-4 Ha norno2om HakimoHHOM Kparo CmyrneHbKU rnieHKU
¢omopesucma 8u3yasibHO omc4umaigarom yesioe Usu rnosiyyesioe Yucso
UHMepgepeHUUOHHbIX os10C (M) pagHoU MOosWUHbI (MeMHbIX u/unu
ceemriibix), yKraobli8aroUWUXCsl 8 USMePSeMyr0 MOJIWUHY M71eHKU
gomopesucma 8 ceeme 3e51eH020 UHMepPghepeHYUOHHO20 usibmpa,
8CMPOEHHO20 8 ocgemumersie MUKpouHmepgepomempa.

lNpumep: m

3,5 :4-9 memHasi nonoca Ha rnogepxHocmu
nneHku=1/2 ceemnod.

3,0 :3-9 ceemnas nonoca

3-9 meMHas rosioca

2,0 :2-1 ceemnas rosioca
2-1 meMHasi nosioca

A 1,0  :1-9 ceemnasi nonoca
_ :1-9 memHas nosnoca

:nogepxHoCcmb rodsIoXKU
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moeo: m= 3,0 + 1/2 = 3,5 nonocki, omcyumaHHsbie 8 rnrneHke Ha MU -4

4.6.1.2.5. Obpabomka pe3yrbmamos

TonwuHy nneHku ¢ghomopesucma rpedcmasrisiiom 8 Jucriax
UHMepgepeHUUOHHbIX rosioc omc4yumaHHbeix 8 MUW-4 e nneHke Ha He
OKUCJTEHHOM KPeMHUU CO_2/1aCHO 8bIPa)KeHUr (2).

Mo npusedeHHOMY ripumepy:

N = (m-¢) = (3,5-0,5) = 3,0 nonocsl.

lNoepewHocmb usmepeHuUsi cocmaernsaem *1/4 uHmepgepeHUUOHHOU 10J10ChI
(He3asuCUMO Om MOJSIWUHBI MIEHKU).

Pe3ynbmamel ucrbimaHuli cHumaromcsi yo0oesemeopumeribHbIMU, ecriu
mornuwiuHa nneHKu gpomopesucma coomeemcmeayem . 4, mabnuusl. 1
Hacmoswux TY.

Lns conocmasneHusi usMepeHHoU mosrwUHb! rnieHku 8 Yucriax N ¢
obwenpuHamou eceomempu4eckol mosnuwuHou d 8 MKM Ha He OKUCITEHHOM
KpeMHUU 8bI4UCIISIOmM 1o ¢hopmyne:
d=N"*0,176 mkm= (m-¢) 0,176 (5)
8 rnpusedeHHOM rfpuMepe MosiluHa rnieHKU, 8 MKM, U3MepeHHasi Ha OruHe
80s1HbI L=0,534 MKM, Ha He oKucrieHHoMm kpemHuu (p=0,5), oueHusaemcs
8esIU4UHOU:
d=(3,5-0,5)*0,176 ~ 0,528 uxm

lNpumepsbi 0ns pasnu4yHbix eenuduH N rpueedeHsb! 8 nMpurioXxeHuu 4.
U aHasioeu4yHo, Harnpumep:

4.6.2.Mpoghunoepaghuyeckuli Memoo.

Memod npedHa3Hay4eH Orisi oripederieHus MosiWUHbI MeHKU ¢homopesucma Ha
npoghurioepagpe - npoguromempe.

4.6.2.1. lNpuHyun usamepeHus.

Memod ocHogaH Ha ripuHyurie ckaHuposaHus ro uccneayeMOD
rnogepxHocmu anmasHou uasou u I'I,OeO6pa3068HUFI KonebaHuu uesbl 8
U3MEeHeHUe Harips>KeHusd UHameUGHbIM Memodom.

4.6.2.2. ObopyodosaHue.
lpogbunoepagp-npochuniomemp rno FOCT 19300-86.
4.6.2.3. lposedeHue ucribimaHus.

lnacmuHy, ¢ usobpaxxeHuUem pucyHka, rosiy4eHHo2o0 o . 4.5.2.2.
3akpennsamm Ha rnpuame rnpogurioepagha - npoguriomempa rpu rnoMowu
8aKyyMupogaHHO20 cmoJiuka makum obpa3om, Ymobhbl rnpu d8uUxeHuU
damd4yuka rnnacmuHa ocmaearsacb HernoO8UXHOU. YcmaHaenusarm pexum
pabomel Ha ripogpurnozpage:
eepmuckaribHoe ygesnuveHue 20000, ckopocmb mpaccuposaHusi dam4yuka 0,6
MM/MUH, CKOpocmb riepemeuwieHusi bymaau Ha 3anucsigarouwemM rpubope 30
MM/MUH. B coomeemcmeuu ¢ uHcmpykuyueu rno akcrisiyamauyuu rnpogbunozpacha
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U3MepsIrtom MosuwuHy nAaeHKU (8bIcOmy cmyrneHbKU rpoghusiozpamMmmel) 8 nmu
JI06bIX MoYKax Ha NIUHUSIX, COeOUHSIIOWUX MeXOy cobol modynu usobpaxxeHusi
gomowabrioHa-mecma (puc. 5).

U3MepeHHas cmyreHbKa

Puc.5. smepeHue monuwuHbl rnrieHKU Ha rpoguriozpage - npoguriomempe

4.6.2.4 Obpabomka pe3yribmamos
TonwuHy nneHKU 8bIYUCISOM 1o hopmyre:

S Ri %1000
— =l

T 20000%n (6)

20e h - monuwuHa rneHKu gpomopesucma, MKM;

n
ZRi *1000 - cymma 3HaveHuUll 8enuyUHBI cMyneHek Ha npogunoepamme
i=1

0nsi nSmu 3amMepos, 8 MKM,;
20000 - sepmukarnbHoe ysenudyeHue rpoghuriogpagha;
n - 4ucrio 3aMepos.

Pesyrnbmambi ucribimaHult cqyumarom rosoxumesibHbIMU, ecriu
morsnuwiuHa rnrneHKu gpomopesucma coomsemcmeayem mpebogaHusim .5
mabnuypbl. 1 HacmosAwUux mexHU4ecKux ycrosud.

4.7. OnpedenieHue ycmolivyueocmu rnjeHKu ghomopesucma K
nposieumerto.

4.7.1.060pydoeaHue, peakmusesbl.

Tepmomemp nabopamopHkit Ne2 ¢ duana3oHom U3MepPeHUs
memnepamypbi om 0 do 100 °C u ueHol denenusi wkans 1 °C no TY 25-
2021.003-88 unu aHano2u4HbIU.

CekyHdomep mexaHu4deckut rno FOCT 5072-79 unu aHano2u4HbIU.

lposisumerns, npuzomoesrsieHHsIU no n.4.5.2.1

4.7.2.llposedeHue ucnbimaHusi.
UcnbimaHusi nposodsim Ha mpex rracmuHax, noo20moesieHHbIX 10

n.4.4.3. [ lnacmuHy ¢ nneHKou ¢homopesucma rozpyxxarom 8 eaHHy ¢ 80 cm
nposisumens npu memnepamype 1921 °C u exknoyarom cexkyHdomep. 1o

3
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ceKyHOoMepy ¢hukcupyrom epeMsi Havyarsa pacmeopeHusi MnieHKU
gomopesucma.

4.7.3.06pabomka pe3ysibmamos.
Yemod4yusocme rineHKu ghomope3aucma 8 riposisumersie ornpedersisitom rio

gopmyrne:
3
>

fy =5 (7)

ede ty,- ycmotiyusocms nieHKU ghomope3ucma K nposisuMmernto, Cek;
t- spemsi ycmoliyueocmu rnrieHKU ghomopesucma Ha i-Ui nnacmuHe, Cex.
Pe3ynbmamai ucnbimaHutli cHumarom rosoxumersibHbIMU, ecriu
ycmoUliqueocms MiieHKU ghomopesucma K rposisumerto coomeememeyem
mpebosaHusaM 1.6 mabnuusl. 1 HacCMOoAWUX MEeXHUYECKUX yc1o8udl.

4.8. OnpedenneHuUe omHocumesibHOU cKkopocmu ¢hunbmpayuu
¢gpomope3ucma.

Memod onpedeneHusi omHocumersribHOlU CKoOpocmu ¢hunbmpauuu
gomopesucma 0CHO8aH Ha CpasHeHUU 8peMeHU hunbmpauyuu nepeou u
yemeepmou ropyut ghomopeaucma vyepes membpaHHbIt ¢hbunbmp rnpu
MocmosiHHoMm daerieHuU ¢buribmpo8aHusi.

4.8.1.060pydoeaHue u mamepuarnsl.

MaHomemp ¢ eepxHUM ripedesioM udmepeHuUsi U3bbimoyHo20 daesrieHuUst
160k[Ta (1,6 kec/cM?) U KrTaccoM mo4YHocmu He Huxe 4-02o no FOCT 2405-88

CekyHdomep mexaHu4veckul COIlnp-2A-3 no FOCT 5072-79 ¢ ueHou
Oenerus 0,2c unu aHanoau4yHsbIU.

Pedykmop 0ns peaynuposaHusi 0asrneHusi azoma PL®-3 o TY
25.02.1898-75 unu aHano2u4HbIU.

Yempotcmeo 0nisi gburibmpogaHusi XUOKUX cpeld nood dasrieHUeM,
kamarnoxHbiti Ne SM 16249 ¢bupmbi « Sartorius» unu aHarno2u4yHoe.

luryem nabopamopHskit rno TY 45-6A0.005.088 TY-86 unu
aHarnoau4HblIl

MembpaHHbie ¢punbmpsi «Brnadunop» murnia M®L| Ne2 o TY 6-05-1978-
84 duamempom 50 MM, doryckaemcs Ucrosib3o8aHue Opyaux, CmouKux K
op2aHu4Yeckum pacmeopumernsim guribmpos ¢ duamempom rop 0,20-+0,25
MKM.

bsasb xnonyamobymaxHas (ombeneHHasi), no FOCT 11680-76,
cangpemku pasamepom 100x100 mm.

LunuHdp 1-100 FOCT 1770-74

A3om ea3006pa3sHbiti no FOCT 9293-74, ebicwut copm.

Crniupm amurnossbil pekmuguyupogaHHbit mexHudeckuu rno FOCT 18300-
87, ebicwuut copm.

1,4-[uokcaH no FOCT 10455-80, 4.0.a.
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4.8.2.lNo02omoeka K ucrnbimaHuro.

bsseeou cangemkou, cMO4YeHHOU Criupmom, rnpomuparom ycmpoucmeo
0n151 Gbunibmpos8aHusi u cyulam Ha 8030yxe.
Pacxo0 crniupma 15 cm®.

Cbopky ycmpolicmea ocyuw,ecmesisrtom 8 coomeemcmauu ¢
UHCMpyKyuel no aKcryamauuu, ycmaHaenueas rpu 3mom o0uH ¢uribmp
M®L] Ne2

4.8.3.[lposedeHue ucnbimaHusl.

UcnbimaHusi npoeodsim 8 8biMsXXHOM wWkKagy. B ¢hunismpyrouwee
ycmpoutcmeo 3anugarom okKorsio 50 cm® gpomopesucma. Yepes 1+2 MuH, npu
rnomouwu pedykmopa, rnodarom e ¢hurismpyrowue yecmpoucmeo usbbimoyHoe
dasrneHue asoma pasHoe 100 klla (1 kac/cM®). B MOMeHmM nosieneHus nepsol
Kariiu omabunbmpogaHHO20 ¢homope3sucma eKrrodarom cekyHoomep. 1o
nony4eHuu 40 cMm® omeuribmpoeaHHo20 homope3ucma ocmaHasnueam
cekyHOoMep u rpekpauw,arom rnodayy cxamoeao azoma.

Lonusatom e ¢hunbsmpyrowue ycmpotcmeo euwje 40+45 cm’
gomopesucma u onpedesisrom speMsi huribmposaHusi amopou rnopyuu (40
cm®) pomopesucma. dmy onepayuto nosmopstom Ao rnonyqeHus 160 cm®
omauribmpogaHHo20 ghomopesucma. Ecriu KoHempyKuusi gouribmpyrouie2o
ycmpoticmea ro3eonsem 3anums cpady 160+180 cm®, mo donyckaemcs
rnposooums huribmposaHue 8 0OUH rpuem, ornpedersisisi 8PEMS MPOXOXOEHUs
kaxdoli nopyuu 40 cm®. Mpu ucronb3o8aHuU hunbmMpyrowe20 ycmpolicmsa ¢
Ouamempom 90 u 142 mm obuee kKonu4ecmeo omauribmMpPo8aHHO20
gomopesucma u gesniuduHa Kaxxoou rnnopuuu 0osmkHbI bbimb y8ernu4eHsb!
MPONoOPYUOHarbHO y8esiudeHuro rniowaou ¢buribmpa rno cpasHeHuto ¢
nnowaokro urbmpa duamempom 50 Mm. Bpemsi ucmeyeHusi rnepeou rnopuyuu
gomopesucma rpu ucrosnb3ogaHuu M®OL]-2 He dormkHo npesbiwams 350 c.
UcnbimaHusi rnpoeodsim dgaxobl.

PacxoxdeHusi Mmex0y pe3dyrnbmamamu 08yX ucribimaHul He OO0/IKHO
npesbiwame 5+10%.

OmHocumerbHy0 CKopocmb huribmpayuu paccyumsigarom rio

gopmyrne:

4t
t+1, (8

ede t; u ty— epemMs hunbmpauyuu nepeol u yemesepmodu rnopuuu
gomopesucma rpu nepeom UsmMepeHuUU

t,ut,— epemsa gpunbmpayuu nepsoli u yemsepmol nopyuu gpomopesucma
rpu 8MOPOM U3MepPeHUU
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Pe3ynbmam ucrnbimaHul cHumarom rosioxXumersibHbIM, ecriu
omHocumeribHasi ckopocms ¢hunbmpauuu coomsemcmeayem mpebosaHusim
n.7 mabn. 1 Hacmosawux MexXHU4eCcKUX ycrnosud.

5. TPAHCITOPTUPOBAHUE N XPAHEHUE.

5.1. TpaHcnopmuposaHue.

®omope3sucm rnepeso3sim eceMu sudamu mpaHcriopma 8
coomeemcmeuu ¢ rpasusiamu rnepesosku 2py3os, deldcmeayrouumMmu Ha
OaHHOM sude mpaHcropma.

lpu mpaHcriopmuposaHuu criedyem obecriedumse rnodoepxxaHue
memnepamypbl gpomopesucma (20+5) °C.

5.2. XpaHeHue.

®omope3ucm xpaHsim 8 yrakoske npednpusimusi-u32omosumersi 8
3aKpbIMOM CK1adCKOM NoMeuw,eHuUU, CHabxeHHOM rpumoYHO-8bIMSIXXHOU
geHmunayued, npu memnepamype om 15 do 25 °C u omHocumernbHou
enaxHocmu eo30yxa He 6oniee 80%. @omopesucm criedyem rpedoxpaHsime
om 8030elicmeusi COrIHEYHO20 ceema, eriaau, napos Kuciom u wersoded.

6. YKA3AHWA 10 TIPUMEHEHUIO.

Paboma ¢ ®omope3ucmom OosmkHa rnpoeodumascsi 8 0moesibHOM
rnomeuwieHuuU, cHabXXeHHOM rPUMOYHO-8bIMSIXXKHOU 8eHmunsyued, rnpu
criedyrowux ycrioeusix okpyxarouiel cpeosbl:

- memnepamypa 8o30yxa (21+5) °C;
- omHocumersibHas eraxxHocms 8o3dyxa om 40 0o 60%.

3anpewaemcsi pabomamses ¢ gpomope3ucmom 8b51u3U OMKPbIMbIX
UCMOYHUKO8 Haz2pe8aHUsl.

[pu pabome ¢ gpomopesucmom criedyem rpedoxpaHsimb ¢homopesucm
om rionadaHus esiaau, napoes Kucsom, wesoyved, aMmuaka, MexaHu4ecKkux u
Opyaux npumeced, 3awuwams homope3ucm om akKmuHUYHO20 0C8EUEHUS.

[Neped npumeHeHuem chomopesucm hunbmpyrom Ha unbmpe
"Bnadunop" unu aHano2u4HoMm ¢ duamempom riop He bosee 0,2 MKM,
ycmou4ueoM K pacmeopumerism, cooepxxawum auemamuytro 2pynny. Cpok
ucriofib3o8aHusi ghomopesucma rnocrie husibmpayuu ycmaHaessnueaemcsi
UHOuBUOyarsibHO KaxobiM nompebumeriem. 1o ucmedyeHuu 3Moz2o epemMeHuU
gomopesucm ¢burbmpyrom rno8MmMopHo.

7. TAPAHTUUN U3ITOTOBUTEIJIA.

lpednpusmue-uzaomosumerib 2apaHmMupyem coomeemcmeaue
Kkadecmea ®omope3ucma mpebogaHUsIM HaCmMosIWUX MmexHuU4ecKux ycroeuu
npu cobrirodeHuuU ycriogul mpaHcropmupo8aHus, XpaHeHUs U npuMeHeHUs.

rapaHmutiHbIl cpok xpaHeHust @omopeaucma 6 mecsiues co OHs
U320MOBIIEeHUsI.
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TMPUTTIOXKEHUE 1

[NEPEYEHb
LJOKYMEHTOB, HA KOTOPBIE JAHbI CChI/IKU B HACTOALLNX TY

Tabnuuya 3 (Ha4yarno).

OCT 12.1.005-88 CCBT. Obwue caHUmMapHo-au2ueHuU4yeckue
mpebosaHus Kk 8030yxy paboyel 30HbI

OCT 17.2.3.02-78 CCBT «OxpaHa npupodsl. Ammocgpepa. lNpasuna
ycmaHosreHusi 0ornycmumMbix 8bI6p0C08 8peOHbIX 8eUECME8
MPOMbILIIEHHbLIMU MPEANPUAMUSMU»

OCT 12.1.044-89 CCBT «Cucmema cmaHOapmos besoracHocmu
mpyda. [loxapoe3pbigoornacHOCMb eew,ecms U Mamepuarios.
HomeHknnamypa rokasamerseu u Memoob! Ux oripedesieHUsI»

OCT 12.1.007-76 CCHBT. BpedHbie sewecmsa. Knaccugpukayus u
obwue mpebosaHusi besornacHocmu

FOCT 12.4.011-89 CChBT. Cpedcmea 3awumel pabomarowux. Obwue
mpebosaHus U knaccughukayusi

FOCT 12.4.021-75 CCHBT. Cucmembl seHmMunsayuoHHble. Obujue
mpebosaHusi

FOCT 12.4.103-83 CCHBT. Odex0a cnieyuarnbHas 3auumHasi,
cpedcmea uHOusudyarsribHoOU 3awumsl Hoz U pyk. Knaccugpukayusi

OCT 33-2000 Hegmenpodykmel. Memod onpederieHusi
KUHeMamud4eckou u pacdem OuHaMu4ecKoU 8s13Kocmu

[OCT 3885-73 Peakmusebi u ocobo Yucmsie sewecmsa. lNpasurna
rnpuemku, ombop rnpob, hacoska, yrnakoeka u MapKuposka

OCT 7376-89 KapmoH 2opuposaHHbIU

OCT 13841-95 Awuku u3 2oghpuposaHHO20 KapmoHa O51si
Xumudeckou rnpodykuuu

OCT 14192-96 Mapkupoeka 2py308

OCT 14870-77 MemoOdkI onpedeneHusi cooepxxaHusi 800kl
OCT 17622-72 CmeKIio opeaHU4eCKOe mexHuU4YecKoe

OCT 19433-88 Ipy3bi onacHele. Knaccugukauyusi u MapKuposka
OCT 20477-86 JleHma nonuamurneHoeasi ¢ fUrNKuUM cr10em
FOCT 27025-86 Peakmusenbl. Obwue yKka3aHusi ro rpogedeHUuro

ucrnibimaHuu

FOCT P 51477-1999 Bbymeinku kopuyHesoezo ysema bB-1-1000
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Tabnuua 3 (okoH4YaHue).

TY 6-09-5311-89 Cpedcmea yKyrnopo4Hble U3 rnosiuMepHbIX
Mamepuasios 0115 CMeKIIsTHHOU nompebumernibckol mapbl 07151 XUMUYECKUX
peakmueos

TY 6-09-5472-90 Tapa cmeknsHHas 0511 XUMUYECKUX peakmugos U
ocobo yucmsbix sew,ecms

TY 6-19-110-78 Tapa u3 nonumepHbIx Mamepuarsios 0ss
XUMUYECKUX peakmugos

TY 13-0281099-01-90 bymaza ceemoHerpoHuyaemasi

OCT 10028-81 «Bucko3umempsbl KanunisipHble CMEeKIsSHHbIE.
TexHu4eckue ycriogusi»

TexHu4Yeckoe onucaHue u UHCMpYKUUs o 3Kcryamauyuu ycmpotcmea
0r1s1 HaHeceHus1 homopesucma 8 ckaghaHOpe muna LJHO [JE 4.932-000
TO.

TexHu4Yeckoe ornucaHue u UHCMPYKUUS o 3KCrlyamauyuu 3rekmporneyu
ougbgpysuoHHou muna CLO.

Mukpourmepgbepomemp JluHHuka MUWU-4. TexHu4yeckoe onucaHue u
UHCMPYKUUS 10 3Kcrayamauuu.

TexHu4eckoe orucaHue u UHCMPYKUUA Mo 3KCrisiyamauuu ycmaHoeKu
cosMelWweHUA U 3KCIOHUpPOoBaHUA.

lNocm eaKkyymHbIU yHUBepcarbHbIU BYT1 4. TexHu4Yeckoe onucaHue u
UHCMPYKUUS M0 3Kcrlyamauyuu.

lpogbunoepach-npochuniomemp. TexHu4Yeckoe ornucaHue UHCMPYKYUS o
3KcrIyamauyuu.

Pomamemp muna PM. lNacriopm.

®omowabrioH-mecm, yepm.N6M7.409.605 HUNMO.

®omowabrioH-mecm. TexHonoau4yeckas uHcmpykyusi 160.045.309 TN
HUNMS.
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[PUTIOXKEHUE 2

[NEPEYEHb
OBOPYLIOBAHUA, MATEPUATIOB, INOCY/Abl U PEAKTUBOB,
HEOBXOONMBbIX 14 KOHTPOJIA @OTOPE3SNCTA

Mempornozuyeckoe obopydosaHue

Tabnuya 4.

Y®-paduomemp, no3gosisrowull 3amepume 0C8EUEHHOCMb 8 ripedernax
4000050000 JTk u aHepeemuyeckyto ocgewdHHocmpb 1040000 MBm/m-.

Mukpourmepgepomemp JluHHUka MUN-4 no TY 3-3.1145-81 unu
aHarnoau4Hbll

®omowabrioH-mecm, yepm. N1 6M7.409.557 HUMIMO

Yempoticmeo koHmporns nnom+docmu ripokosios YKIIN.M6M3.259.001
HUNMOS

CekyHdomep mexaHu4deckud rno FOCT 5072-79.

lNpopunoepadgh - npochburiomemp rno FOCT 19300-86 unu aHarno2u4HbIU.

Becbi nabopamopHsie 2 Knacca mo4vHocmu moodeneu BIIP-20 u BJIP-200 no
TOCT 24104-2001.

Becbl nabopamopHbie keaOpaHmHbie 4 knacca modesniu BIIK-5002-M o TY
25-06.1101-79 unu aHanoauyHsble.

OCT 7328-2001: «[upu. Obwue mexHu4yecKkue ycrio8usi»

Tepmomempbl mexHu4eckue cmekrisiHHblie TTI no TY 25-2021.010-89 unu
aHario2u4Heble.

Tepmomemp nabopamopHkiti Ne2 ¢ duarna3oHOM U3MepPeHUSs
memmnepamypsi om 0 do 100 °C u yeHoti deneHus wkansl 1 °C no TY 25-
2021.003-88 unu aHano2u4HbIU.

LunuHdp 1-10, 1-25, 1-100 u 1-1000 no FOCT 1770-74.

MeH3sypka 1000 TOCT 1770-74.

Gropemku 1-2-25-0,1; 3-2-50-0,1 u nunemka 1-2-1-0,1; 6-2-56 no FOCT
20292-74.

lNuHyem nabopamopHskit no TY 45-6A0.005.088 TY-86 urnu aHarno2u4HbIU.
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[lpoyee obopydosaHue u Mamepuarsibi

Tabnuua 5 (Hayano).

Anekmponeys OughpysuoHHas CLO-125/3-12,0 unu aHanozau4yHas.

Yempolcmeo 0nist HaHeceHusi ghomopesucma 8 ckaghaHope LIH® o JEM
3.281.008 TY unu aHanoau4Hoe.

YcmaHoeka cosmeuw,eHUs u akcrioHuposaHusi (YC3) muna SM-576 unu
aHasoau4yHasl.

LLIkachbl cywunbHble 3nekmpuyeckue, obecreyusarowue memmnepamypy
Haepesa om 60 do 200 °C u do 350 °C.

NecmoyHUK numaHus mocmosiHHo2o moka b65-49 ES3.233.220 TY unu
aHaroa2uyHell ¢ HanpsixeHuem 0-100 B.

Uinpuy "Sartorius” SM 16620 ¢ cbunnbmpodepxameniem SM 16214 unu
aHarnoau4Hablu.

Pomamemp PM-A-0,063 'Y3 no FOCT 13045-81 ¢ peayrnsmopom pacxooa
8030yxa PPB-1.

baHs eodsiHas nabopamopHasi oOHomecmHasi no TY 10-23-28-87.

BaHHa, yepm. 619.4659 OnbimHozo 3agoda MHIO « HUOIUK» unu
aHasioau4Hasl.

Kaccema ¢pmoponnacmosas, yepm. 619.4660.01 OrnbimHo20 3a800a
MHI10O «HUOIUK» unu aHanoau4yHas.

llocm eakyymHbIU yHUBepcarsibHbIU BYT1-4 o TY 25-05-1771-75 unu
aHarno2uyHblu.

lNuHuem nabopamopHsit rno TY 45-6A0.005.088 TY-86 unu aHano2u4HsbIU.

lnacmuHbl MOHOKpUCManu4eckoao KpeMHus duamempom 40 , 60, 76 unu
100 mm.

MaHomemp ¢ eepxHUM ripedesiom uamepeHul u3bbimoyHoz2o dasneHus 160
Klla(1,6 kec/cm ) u knaccom moyHocmu 1 no FOCT 2405-88.

Pedykmop 0ns peaynupogaHusi 0asrieHus azoma c unbmpom PLD-3 o
TY 25.02.1898-75 unu aHanozau4HbIU.

Yempotcmeo 0rnisi ghunibmpogaHusi XUOKUX cpeld nod dasrieHUeM,
kamarnoxHbiti Ne SM 16249 cupmei "Sartorius” 'epmaHusi unu
aHarsio2u4Hoe.

lNposonoka u3 anomuHusi mapku A-995 ouamempom 0,35-0,50 mm o TY
48-21-574-77.

lNposonoka sonbghpamosasi mapku BA no OCT 11.021-002-76 duamempom
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Tabnuua 5 (npodormkeHue).

1,0 mm.

@urnbmpsbl 6ymaxkHble 06e330s1eHHbIe "cuHssA neHma" no TY 6-09-1678-86.

MembpaHsbit punibmp "Briadunop” muna M®L| N 2 no TY 6-05-1978-84.

bymaza gpomoepacpuyeckas « YHUbpom» Ne3 — 7 no FOCT 10752-79

Qukcax yHugepcasibHbIU rno TY 6-17-989-78 unu aHano2u4HbIU

lNposisumernb 6ypepHbit YI®-16 no TY-2378-007-29135749-2007

bs3b xnonyamobymaxkHas (ombeneHHasi) no FOCT 11680-76, cangemku
pasvepom 100x700 mm.

bamucm omb6erneHHbit rno FOCT 8474-80, cangemku pasmepom 100 x 100
MM.

Bama xnon4amobymaxkHasi.

BopoHku B-36-80 XC u B-100-150 XC, kanenbHuua 2-25 XC, cmakaH4UK
CB 24/10 no TOCT 25336-82.

CmakaH 7 TOCT 9147-80.

CmakaH H-2-500 TXC 'OCT 25336-82.

Keapuesnsie kroeembl K-10 no FOCT 20903-75

banku nonuasmunerossie bL{-250 u 6LJ-1000 no TY 6-19-110-78.

Lleonnumel (MonekynspHble cuma) murna KA unu NaA rno TY 38.102.81-88.

Cmekrnosama.

Criupm amurnossbil pekmuguyuposaHHbit mexHudeckut no NOCT 18300-
87, ebicwut copm.

Booa ducmunnuposaHHasi no FOCT 6709-72.

Booda deuoHuszosaHHass OCT 11.029.003-80.

Kucrnioma cepHasi no FOCT 4204-77.

Kucnoma gpmopucmogodopoOHasi ocy 27-5 no TY 6-09-3401-88

Kanuu dsyxpomosokucsibiti no FOCT 4220-75.

Kanul xpomoso-kucribit no FOCT 4459-75

AuemoH o NOCT 2603-79,4.0.a.
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Tabnuua 5 (okoH4YaHue).

AmmoHut ¢pmopucmaiti no FOCT 4518-75, 4.0.a. unu aMmmoHuU
¢gmopucmsit ocd 5-4 no TY 6-09-827-76.

bpomkpeosonosbit rnyprypHbIt (uHOukamop) no TY 6-09-07-1603-87,
maccoeasi 0oss 0,1%

bpommumonosbiti cuHul (uHOukamop) no TY 6-09-2086-77, maccosgasi 00risi
0,1%

CmewaHHbItU UHOUkamop, ripueomosseHHbIt no FOCT 4919.1-77, co
3HayeHueM pH nepexoda okpacku 6,7.

1,4-[uokcaH no OCT 10455-80,4.0.a.

Kanbuyut xnopucmseiti mexHudeckud rno FOCT 450-77

Kucrnopod ea3zo006pa3sHbiti mexHudeckuu rno OCT 5583-78 usm. 1,2,3,4.

A3om e2a3006pa3sHbili mexHudeckul rno FOCT 9293-74, ebicwiuti copm.
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[PUTIOXKEHUE 3

OBPA3EL INACITOPTA
3A0 «®pacm-M»
®OTOPE3UCT MNO3UTUBHbIN ®I1-9120

MNMapmus Ne maccou Ke.
[MACIIOPT
TEXHUYECKWE OJAHHBLIE

No

i Haumenosanue noxazamens Hopma Daxkmuyecku

IIpospaunas scudxocmo
1 Buewnui 6uo KpAacCHO-KOPUYHEB020 ysemd,
be3 ocaoka

IIpo3spaunas, brecmawas,

2 Buewnui 6uo naenku
be3 pazpuvleos

Kunemamuuecxas eazkocme, npu

memnepamype 20,020,5 °C, cCm 6,0+6,5

4 Tonwuna nienku gpomopezucma, MKm 1,140,1

Yemoiiuusocmo nienku ghomopesucma x 150
NpOosIGUMENI0, MUH., He MeHee ’

OmuocumenvHas cKOpocmsb Guibmpayuu
¢domopeszucma, omn. eo., e bonee

2,0

KOMIIJIEKT IIOCTABKH

B komnnexm nocmasxu exooum (ﬁomopewcm NO3UMUBHDILL 6 YnakKoeke u nacnopni.

CBUJIETEJIFCTBO O IIPUEMKE

@omopesucm nozumushwiii PI1-9120 napmus Ne maccou Ke coomeemcmaeyem

mexnuueckum ycaogusam TY 2378-015-29135749-2015 u npusnan 200HbIM 01151 nPUMEHEHUSL.

Jlama svinycka: Hauanonux OTK

T'apanmuiinvie ob6s3amensvcmaea.

Hszeomosumens eapanmupyem coomseemcemsue gpomopesucma mpebosanusim TY 2378-005-29135749-
2007 npu cobriodenuu nompebumenem yCio8uli mpaHcnoOpmupo8anusl, XpaHeHus u npUMeHeHus,
VKA3AHHBIX 8 MEXHUYECKUX YCILOBUSIX.

l'apanmutinsiii Cpok XpaHeHus — ulecmvb Mecsayes co OHA U320MOGIEHUSL.

Vkazanus no xpanenuio.
Domopesucm xpansm 8 ynakoeannom euoe 8 cyxom nomewgeruu npu 1525 °C u omnocumenvrot
enasxcnocmu 030yxa 45+80%. Cnedyem npedoxpansame gpomope3ucm om nonadanus 61azu,
MeXaHUYecKux u npodux npumecell, 3auuyams e2o om 0elicmeus OHe8HO20 ceemd, ceema
JIIOMUHECYEHMHBIX JIAMN U TAMN HAKATUBAHUSL.
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TPUTIOXKEHWE 4:

(k MemoOQy 2, n. 4.7.1.2.5.)

Pacuem mMoJiWUuHbI rifieHkKu qbomope3ucma 8 MKM 0115 pa3fiuvyHbIX 3Ha4vyeHul
=(m-@):

Tabnuya 6.
3HayeHue “N” 3HayeHue “‘m” TonwuHa nneHKu, MKM
onsi N=2,5; m=3,0; d=(3,0-0,5) x 0,176 =~0,44
ons N=3,0; m=3,5; d=(3,5-0,5) x 0,176 =~0,529
onsi N=3,5; m=4,0; d=(4,0-0,5) x 0,176 =~0,616
onsi N=4,0; m=4,5; d=(4,5-0,5) x 0,176 =~0,704
ons N=4,5; m=5,0; d=(5,0-0,5) x 0,176 =~0,792
ons N=5,0; m=5,5; d=(5,5-0,5) x 0,176 =~0,880
ons N=5,5; m=6,0; d=(6,0-0,5) x 0,176 =~0,968
ons N=6,0; m=6,5; d=(6,5-0,5) x 0,176 =~1,056
onst N=6,5; m=7,0; d=(7,0-0,5) x 0,176 =~1,144
ons N=7,0; m=7,5; d=(7,5-0,5) x 0,176 =~1,232
ons N=7,5; m=8,0; d=(8,0-0,5) x 0,176 =~1,320
onsi N=8,0; m=8,5; d=(8,5-0,5) x 0,176 =~1,408
onsi N=8,5; m=9,0; d=(9,0-0,5) x 0,176 =~1,496
onsa N=9,0; m=9,5; d=(9,5-0,5) x 0,176 =~1,584
ons N=9,5; m=10,0; d=(10,0-0,5) x 0,176 =~1,672
ons N=10,0; m=10,5; d=(10,5-0,5) x 0,176 =~1,760
ons N=11,0; m=11,5; d=(11,5-0,5) x 0,176 =~1,936
ons N=12,0; m=12,5; d=(12,5-0,5) x 0,176 =~2,112
ons N=13,0; m=13,5; d=(13,5-0,5) x 0,176 =~2,288
onsi N=14,0; m=14,5; d=(14,5-0,5) x 0,176 =~2,464
ona N=15,0 m=15,5; d=(15,5-0,5) x 0,176 =~2,64 mKm

[pu dnuHe 80snHbI L uHmMepghepeHyUoHHo20 hunbmpa, omsiu4yHo20 om
3eneHoeo (0,634 Hm o nacriopmy) pe3yrnbmamsal pac4emos Mmoaym
KOppeKkmupogamsCsi.



Jlucm peaucmpauuu usmeHeHud.
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OKII 237820

COT'JTACOBAHO
Hupexrop 3A0 "Dnama-Xum"

W.H. AradonoBa

! ! 2017 r.

COT'JTACOBAHO
Hupexrop OOO "PenxumMkomIuiekT"

B.B. 3auenuiun

! ! 2017 r.

MN3BEIHIEHUE Ne 1

YK 776.3.665.225
I'pynima 3 10
3aperucTpupoBaHo

YTBEPXIAIO
Hupexrop OO0 "dpacr-M"

J.b. AckepoB

" ! 2017 r.

COI''TACOBAHO

00 m3menenun TY 2378-015-29135749-2015

Ha CEpUIO0 MMO3UTUBHBIX (POTOPE3UCTOB

®I1-9120-1,0
®I1-9120-1,8
®I1-9120-2,0

JlaTa BBeaeHUS

r. Mocksa

dotonutorpad:
B.1. IOauna

" ! 2017 r.

I'n1. TexHOTIOT:
N.E. CyneilimanoB

" ! 2017 r.




B 1. 8. «I'apanmuu uzeomosumensy n Be3ze 1Mo TEKCTY YCTAHOBUTH CPOK TOAHOCTH doTopesucta 12
MECSIEB:



IHosicuuTennLHAA 3aIHCKA

Hacrosmee namenenne TY 2378-015-29135749-2015 na dotopesuctsl HeratuBHbie OI1-9120-1,0;
®I1-9120-1,8; ®I1-9120-2,0 cocTaBlieHO B CBSI3U C YCIEIIHBIM 3aBEPIICHUEM CEPUU HAYYHO —
UCCJIEIOBATEILCKUX PpaboT 1o onTuMm3aIu coctaBa goropesuctoB OI1-9120-1,0; ®I1-9120-1,8;

®I1-9120-2,0 ¢ uenpio yBeJIUYEHHUS TAPAaHTUHHOTO CPOKA XpaHEHHs POTOPE3UCTA.

Jupekrtop J.b.AckepoB
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COT'JTACOBAHO
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W.H. AradonoBa

! ! 2017 r.

COT'JTACOBAHO
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B . 7. «l'apanmuu uzeomosumensy n Be3ze 10 TEKCTY YCTAHOBUTH CPOK TOAHOCTH doTopesucta 12
MECSIEB:



IHosicuuTennLHAA 3aIHCKA

Hacrosmee namenenne TY 2378-015-29135749-2015 na dotopesuctsl nozutuBHbie PI1-9120-1,0;
®I1-9120-1,8; ®I1-9120-2,0 cocTaBlieHO B CBSI3U C YCIEIIHBIM 3aBEPIICHUEM CEPUU HAYUYHO —
HCCJIEIOBATEILCKUX paboT 1o onTuMm3aIu coctaBa goropesuctoB OI1-9120-1,0; ®I1-9120-1,8;

®OI1-9120-2,0 ¢ uenpio yBeJIUYEHHUS TAPAHTUHHOTO CPOKa XpaHEHHs POTOPE3UCTA.

Jupekrtop J.b.AckepoB



OKII 237820

COT'JTACOBAHO
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B . 1.1. «Xapaxmepucmuku (ceoticmea)» Tadbnuny 1 «llapamempol cepuu gpomopezucmos @I1-9120» N3M10XKUTH CICTYIOITIM 00pa3oM:

No Hopma
i | Hauvenosanue noxasamen OI1-9120-1,0 | ®11-9120-1,8 | @11-9120-2,0 | @11-9120-1,0 KO | @11-9120-1,8 KO | ®I1-9120-2,0 DKO
OcHosnble napamempol
1 Buewmnuii 6uo Ilpospaunas scudxocmo JHeENMo-KpacHo2o yeema, be3 ocaoxa.
2 Buewnuil 6ud naenxu Ilpospaunas, brecmawas, 6e3 pa3pvleos.
Kunemamuueckas észkocms npu B . N B . B
3 mexmepamype 20,040,5 °C, cCm 13+17 26+29 29+34 13+17 35+43 39+47
4 ; ZJZ“”H“ naeHKu gromopesucma, 1,1+1,3 1,7+1,9 1,9+2,3 1,1+1,3 1,7+1,9 1,9+2,3
Yemoiiuusocms nnenku
5 gomopeszucma xk nposigumenio, 30
MUH, He MeHee
Omunocumenvuas ckopocmy
6 Gurempayuu pomopesucma, OmH. 1,05 1,15 1,2 1,05 1,15 1,2
eo., He bonee
7 | Ilposisumensv 6yghepnbiii VII®D-15 (pasbasnenue 1:4)
*CnpasouHvle napamempul
Munumansnas wupuna
8 B0CHPOU3B00UMO20 DJIeMEHMA, 0,8 1,2 L5 0,8 1,2 L5
MKM.
Yposenwv gpunvmpayuu
9 0,1 0,2 0,1 02
gomopeszucma, MKM.
Ao0ze3us nienku pomopeszucma K .
10 Omcymemeue omcaau8aHus I1emMeHmos WUPUHoU 2 MKM
NOBEPXHOCIU OKUCIA KPEMHUSL
11 Maccoesas 0ons 6000w1, 6 0.5
gomopeszucme, % He boaee ’
17 T epmocmoukocnuib NAEHKU 130
domopesucma, °C
13 Ceemoqyzecmeumeﬂbﬂocmb, 40 50 70 40 50 70
mlic/em’, ne bonee.
Cooeporcanue mukponpumeceil 3
14 10
Mmemannos, % ue bonee.
15 | Cuumamens CIIP-01D
16 Cpox eapanmuiino2o Xpanenus, Iz

mec.




IMosicuuTeILHAS 3aIMCKA

Hacrosmee namenenne TY 2378-015-29135749-2015 na dotopesuctsr nozutuBHbie PI1-9120-1,0;
®I1-9120-1,8; ®I1-9120-2,0 cocTaBieHO B CBSI3U C 3aBEPILIEHUEM CEPUU HAYYHO — UCCIIE0BATEIBCKUX
paboT no ontumm3anuu cocrasa poropezucroB OI1-9120-1,0; OI1-9120-1,8; OI1-9120-2,0 ms

obecrieueHnst COOTBETCTBUSI (POTOPE3NCTA COBPEMEHHBIM TPEOOBAHUSM SKOJIOTHH U 0€301MaCHOCTH

TpyZa.

®otopesuctsl cepun PI1-9120 KO oTHOCATCA K KJIACCY SKOJIOTHYECKH 0€30MaCHBIX JUIs TepcoHaa
¥ OKpYyXKarotien cpeapl. OHM U3TOTOBJICHBI HA OCHOBE IKOJIOTHYECKH O€30ITacCHOTO PAaCTBOPUTENS /-

MemOKcu-Z—nponuﬂauemama.

B cocrage cepun potopesucroB PI1-9120 KO oTcyTCTBYIOT OMACHBIE 1 BPEAHbIE IS 30POBbS

peakTuBbI Takue Kak N, N-oumemungopmamuo, 1,4-ouoxcan, genoi.

I'enepanbHblil AUPEKTOP J.b. Ackepos
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