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Mpeancnoeue

1 NMOOIOTOBIEH TexHuyeckum koMuUTETOM No cTaHaapTtusauuu TK 160 «lMpogykuns HedTexumude-
CKOTO KOMMMeKca» Ha OCHOBe COOCTBEHHOro nepeBoja Ha PYCCKUM A3blK aHIMOA3bIYHOW BeEpcyUM cTaH4apTa,
yKa3aHHoro B nyHkTe 4

2 BHECEH TexHu4eckum komuTeToMm no ctaHgaptusaumm TK 160 «Mpoaykunsi HedTexmMU4ecKoro
KOMMnekca»

3 YTBEPX/EH W BBEJEH B IENCTBWE Mpukasom denepansHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio U MmeTponoriun ot 14 uions 2023 r. Ne 541-ct

4 HacTtodwmin cTaHgapT vMAeHTU4YeH mexayHapogHomy ctaHgapty MCO 21561-2:2016 «byTtagueH-
cTuponbHblA Kaydyk (SBR). OnpemeneHne mukpocTpykTypsl SBR pacTtBopHoW nonumepusauumn. Yacts 2.
MeTton WK-cnekTpoMeTpun HapylLleHHOro MOMHOrO BHYTPEHHEro oTpaxeHusi ¢ npeobpazoBaHuem Dypben
[ISO 21561-2:2016 «Styrene-butadiene rubber (SBR) — Determination of the microstructure of solution-
polymerized SBR — Part 2: FTIR with ATR method», IDT].

Ctanpapt paspabotad nogkomutetom MK 2 «McnbiTaHns u aHanua» TexHudeckoro komuteta TK 45
«Kay4yk n pesnHoBble nzgenus» MexayHapogHoM opraHu3aumnm no ctaHgaptusaumm (MCO).

HavmeHOBaHMe HacToAWEro cTaHaapTa M3AMEHEHO OTHOCUTENBHO HAMMEHOBAHUA YKA3AHHOIO MexXay-
HapogHoro ctaHgaprta ansa npuseneHus B cooteetcteue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

[Mpy NpUMEHEHUM HACTOSLLEro cTaH4apTa PEKOMEHOYETCH UCMOMb30BaTh BMECTO CChINOYHBIX MEXOY-
HapoAHbIX CTaH4APTOB COOTBETCTBYIOLLME UM MEXIoCyqapCTBEeHHble CTaH4apThl, CBEAEHUs O KOTOPbIX Mpu-
BeJeHbl B AOMNOIHUTENbHOM NpunoxeHnn JA

5 BBE[JEH BIEPBbIE

lNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHoseHbl 8 cmambe 26 @edepanbHOz0 3aKoHa
om 29 uwoHA 2015 2. Ne 162-03 «O cmaHdapmu3sauyuu e Pocculickol ®@edepayuu». MHgopmayus ob us-
MeHEeHUSX K HacmosilemMy cmaHdapmy rnybrnukyemcs 6 exe200HOM (M0 COCMOSHUK Ha 1 aHeaps mekyuie2o
eo0a) uHghopmayUoOHHOM ykazamene «HayuoHansHbie cmaHlapmbi», a oguyuanbHbIl MeKcm U3MeHeHUl
U rnonpasok — 8 eXeMecsYyHoOM UHOPMAayLOHHOM ykazamene «HayuoHnansHbie cmaHdapmel». B cnyvae
rnepecMompa (3amMeHbl) Uu OMMeHbl Hacmosauweao cmaHdapma coomeemcemeyrouee ysedomieHue bydem
onybnukosaHo 8 bnuxaluwieM 6biNyCcKe eXeMecsyYHo20 UHGOPMayuoHHO20 ykasamerns «HauyuoHanbHble
cmaHOapmsi». Coomsemcemayoujas UHgopmayus, yeedoMIeHUe U MeKCmbl pa3Mewalomcs makxe 8 UH-
ghopmayuoHHoU cucmeme obLezo nonk3oeaHus — Ha oguuuanbHoM calime @edepansHo20 azeHmcomea rno
MEexXHUYECKOMY peaynupoeaHuro U Memponoauu & cemu MHmepHem (www.rst.gov.ru)

© ISO, 2016
© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuzayunuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

KAYYYKWU BYTAOUEH-CTUPOJIbHBLIE
OnpepeneHne MUKPOCTPYKTYPbI 6yTafiMEH-CTUPONbHbIX Kay4yKOB PacTBOPHOW NonumMepusaunm

YacTtb 2
MeTog MK-cnekTpoMeTpuK HapyLWEeHHOro MOMIHOro BHYTPEHHero oTpaxeHus
c npeobpasoBaHuem Pypbe

Styrene-butadiene rubbers. Determination of the microstructure of solution-polymerized styrene-butadiene rubbers.
Part 2. Fourier transform infrared spectrometry with attenuated total reflection method

Oarta BBegeHna — 2024—07—01

MpeaynpexgeHne 1 — lNonb3oBaTenu HacTosAWeEro cTaHgapTa OOIMKHbLI ObiTb 3HAKOMbLI C HOpPMarb-
Hoi nabopaTopHOW NpakTUkoi. B HacTosAweM cTaHgapTe He NpedyCcMOTPEHO paccMOTPEHWs BCeX BOMpPOCOB
obecneyeHnsa 6e30nacHOCTH, CBA3aHHBIX C ero NnpumMmeHeHneMm. MNonb3aoBaTent HacTOSLEro cTaHaapTa HeceT
OTBETCTBEHHOCTb 3a YCTaHOBMNeHMe BE30MacHOCTM M OXpaHbl 300POBbLS, a Takke onpefensieT Lenecoobpas-
HOCTb NPUMEHEHMWSI 3aKOHOAATENbHbIX OrpaHUYeHnin Nepea ero UCNonb30BaHUEM.

MpeaynpexageHne 2 — HekoTopble Npouenypbl, ONUCaHHbIE B HACTOSILLEM CTaHAapTe, MOryT BKIO-
YyaTb MCnonb3oBaHWe Unu obpasoBaHue BeLWecTs, Uny o6pasoBaHMe OTXOA0B, KOTOpbie MOryT NPefacTaBnaATh
onacHOCTb ANS oKpyXawwei cpefbl. CnegyeT UCNonb30BaTh AOKyMeHTauWo no 6esonacHoMy obpalleHunto 1
YyTUNU3aL MU OaHHbLIX BELLEeCTB Nocne UCnonb30BaHus.

1 O6bnacTb NpUMeHeHUA

HacToswumi ctaHdapT ycTaHaBnNuBaeT MeTod KONMYECTBEHHOro onpeaeneHns MUKPOCTPYKTYpbl ByTa-
AWMEHOBOW YacTW U COAepX¥aHUsl CTUPONbHbIX 3BEHbEB B ByTaANeH-CTUPONbHbIX Kay4ykax pacTBOPHOM Nonu-
mepusaummn (S-SBR) c ucnonssosaHuem VK-cnekTpoMeTpun HapyLweHHOro NOMHOMO BHYTPEHHEro OTpaXeHus
(ATR) c npeobpasoeaHnem dypbe (FTIR) (ganee — FTIR ATR-cnektpometpun). CogepxaHue CTUPONbHBLIX
3BEHbER BbIPAXAlOT B NPOLIEHTaX N0 MACCe OTHOCWUTENbLHO BCero nonumepa. ConepxaHne BUHUINbHLIX, mpaHc-
M YUC-3BEHLEB BbIPAXAKOT B MOMAPHbLIX NPOLEHTaX OTHOCUTENBHO ByTaaveHa. MeTon npUMeEHUM TONbKO AN
Kay4yKoB.

MpumeuvaHune 1— [peun3UOHHOCTE, NPUBEOEHHAS B MPUNOXEHUN A, He MOXET BbITh JocTUrHyTa ana S-SBR
¢ briok-cononMMepomM NOMUCTUPONA UK C COAEPKaHNEM CTUPONbHbIX 3BeHbER Bonee 45 % macc.

MpumeuvaHne 2— B HacToAwWweM cTaHAapTe UCNOMb3YIOT TEPMUHBI K BUHWITbHBIE 3BEHLA», «MPaHC-3BEHBA» U
«yuc-3eeHbAY. OgHako 0BLENPUHATLIE BbIPAXEHWUA «BUHWUIT», «/MPAHC» U «UUC» 03HAYa0T cneaylulee:

- BWHWM: BUHUNBHOE 3BEHO, BUHWIMbHAA CBA3b, 1,2-3BeH0, 1,2-cBA3b, 1,2-BMHUMbHAsA rpynna unu 1,2-BUHUNbLHast
CBA3b;

- mpaHc: 1,4-mpaHc-3seHo, 1,4-mpaHc-cBasb, mpaHc-1,4-38eHo nnu mpatc-1,4-cBsA3b;

- yuc: 1,4-yuc-3eeHo, 1,4-yuc-cBasb, yuc-1,4-38eHo unu yuc-1,4-ceasb.

2 HopmaTuBHbIe CCbINKK

B HacTofAwWwem cTaHgapTe Ucnonb3oBaHa HopMaTUBHas CChifika Ha Cﬂe,ﬂyl-OLLl,I/IFI cTaHgapT [Ang gatupo-
BaHHbLIX CCbINMOK NMPUMEHAKT TONbLKO YKa3aHHOe M3gaHWe CCbINMO4YHOro CctaHgapTta, AnAd HeJaTUPOBaHHbLIX —
nocnegHee usgaHve (BKJ'II‘OHBFI BCe MSMEHeHMﬂ)]I

MapaHune ochbuumnansHoe
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ISO 1795, Rubber, raw natural and raw synthetic — Sampling and further preparative procedures (Kay-
UyK HaTypanbHbIA 1 cMHTeTUYeckuin. OT6op Npob 1 AanbHellLMe NOArOTOBUTENBHLIE NpoLenypbl)

3 CywHocTb MeToga

NamepstoT MK-cnektp obpasua S-SBR ¢ nomouwko FTIR ATR-cnektpometpun. o cneumansHbiM dop-
Mynam onpefensiT CogepaHWe CTUPONbHbIX 3BEHbEB M MUKPOCTPYKTYPbl KaXJoro KoOMnoHeHTa bytague-
HOBOW YacTW, UCNONb3Yys ONTUYECKNE NNOTHOCTH, XapaKTepHble AMNS KaX40ro KOMMNOHEHTa Ha onpedeneHHbIX
ONWHaxX BOIH.

4 Annapartypa

4.1 FTIR-cnekTpoMeTp CO CNneaylwmmMm XxapakTepucTukaMmu:

- geTekTop: TpurmuumnHcynbsdar gentepus (DTGS) unm TpurnuumHcynbsdart (TGS);

- KONMMYEeCTBO CKaHOB: 32;

paspeLueHve: 2 cm1;

- AuvanasoH BornHoBbixX Yucen: ot 600 go 1800 em—.

4.2 lNpuctaBka ATR co cnegywoLlWMMN XapakTrepucTukamm:

- TWN: OQHOKpaTHoe oTpaxeHue ATR,;

KpucTann: anmas;

yron nagexus: 45°;

NMPWXUMHOE YCTPORCTBO ANs 0BpasLa ¢ BOrHYThIM UMK MAOCKUM 3aXXUMOM, CNOocobHOoe NoAAepKUBaTh
NoCTOAHHOE AaBneHWe Ha obpasel. PekomeHOyeTca MCnonb30BaTh AMHAMOMETPUYECKUIA KMHOY.

5 KanubpogBka

5.1 FTIR-cnekTtpomeTp

Perynmpyrcw ONTHUYECKYH CUCTEMY MK-CI’IEKTPOMETDB B COOTBETCTBWMU C MHCprKLI,MEF'I WN3roTOBUTENA.

5.2 Mpucrtaska ATR

YcranaenueawT npuctaeky ATR B kamepe anga obpasuor FTIR-cnekTpomeTpa u perynupyroT ontuye-
CKYt0 cucTeMy npuctaBki ATR B COOTBETCTBUM C MHCTPYKLUMEN W3roTOBUTENS.

6 OTbop npod
6.1 TotoBaT Nnpoby no MCO 1795.

MpumevaHue — JKCTpaKuWsa oBbIMHBIX Macen pacTBOpUTENEeM He TpebyeTtcs.

6.2 OTpesaloT ucneiTyembiin obpasel, oT npobel. Obpasey [OMKeH MMEeTb NITOCKY MOBEPXHOCTb, 00e-
CMEeyvnBaloLLY0 XOPOLWWIA KOHTaKT ¢ KpucTannom npuctaek ATR, 1 uMeTb NpubnuanTenbHo Takow xe pasmep,
Kak KpucTanmn, o6blYHO HECKOMbKO KBaapaTHbIX MANMUMETPOB.

7 U3amepeHue cnektpa ATR

7.1 HactpausawT FTIR-cnekTpoMeTp B COOTBETCTBUM C MHCTPYKLMEN N3roTOBUTENS.

7.2 YctanaenuearwT npuctaeky ATR B kamepe ans obpasuos FTIR-cnektpomeTpa.

7.3 NamepsioT pOHOBLIWA CNEKTP Npu YCroBuAxX no 4.1.

7.4 lMomewarwT obpaszey Ha kpuctann ATR 1 makcumanbsHO NIOTHO NPUXMMAKT ero K NOBEPXHOCTU KpuU-
cTanna, NnpegnoYvTUTENBHO UCMOMb3YS NPUXKMMHOE YCTPOMCTBO, yKkazaHHoe B 4.2. KoHTakT Mexay obpasuom u
KpUCTanmom BAUSIET HA 3HAYEHWe ONTUYEeCKOMW NIOTHOCTK cnekTpa ATR.

7.5 WNamepsawT cnektp obpasua npu ycnoeusax no 4.1.

7.6 Bo Bpemsa namepeHuin cnekTpoB coHa M obpasloB atMocdepa B kamepe Ans obpasuoB FTIR-
CMeKTpoMeTpa [oMMKHa MOAAEPXKMBaTLCA NOCTOAHHOW, YTOOLI n3bexatk snuauua CO, Ha nornolleHne npu
BONHOBLIX uncnax 668 n 723 cm~.

2
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8 OnpepeneHve MUKPOCTPYKTYpPbI OyTaaMEeHOBOW 4acTuU N coaepKaHus
CTUPONbHbIX 3BEHLEB

8.1 M3MEPEHME OMNTUYECKOW NMOTHOCTHU ANA KaX4oro KoMnoHeHTa MUKPOCTPYKTYPhEI

N3mepsaroT 3HAYEHMS ONTUYECKOWM NIOTHOCTM NPU BONHOBBLIX YMCMaX, COOTBETCTBYHLUMX KOMMNOHEHTaM
MUKPOCTPYKTYpPbI, KaK ykasaHo B Tabnuue 1. Muku NOrmoLLeHns yuc-3BeHbEB ABNSATCA cnabbiMu U Ha no-
NoXeHue NUKOB BIWUSIET COOEPXKaHWe CTUPONbHLIX 3BeHbeB B nonumepe. Mpumep cnektpa ATR TunmyHoro
S-SBR nokasaH Ha pucyHke 1.

Tabnuya 1— MamepeHue onTUYECKON NMOTHOCTU ANS KAXAOro KOMMNOHEHTa MUKPOCTPYKTYpl S-SBR

Obo3HaveHne .
ONTUYECKOM RGN TV MNpumedanue
MNOTHOCTKU P PYKTYP
A10 Ctupon M3amepsatoT onTrYeckyo NNOTHOCTL B MakcMMyMe Nuka B AvanasoHe oT 695
Ao 700 cm™?
A20 UUC-3BEHBA Ha BonHoBOE YMCno B 3TOM MakcuMmyMe nuka BNWSET npupoaa nonuMmepa,
Hanpumep cogepxaHve cTupona. Korga makcumym nuka BUAEH, M3MepsitoT
ONTUYECKYI0 NNOTHOCTL B MakcuMmyme nuka B guanasoHe ot 720 go 730 ev!.
Ecnu copgepxaHne ctuponbHbix 3BeHbeB 6onee 30 %, NUK yUC-CBA3U CKpbl-
BaeTcA Mexay ABymMA BonbLIMMK NMkamMu cTupona npu 758 cv~! n npumepHo
npw 698 cm~1. B atom cny4ae MamMepsaioT onNTUHECKYo NNOTHOCTL Npu 726 cv™!
A30 Ctupon M3amepsatoT onTUYecKyr NNMOTHOCTE B MakcMMyme MUKka B AvanasoHe oT 755
no 761 cm™!
A40 BuHWUNbHLIE M3amMepsaroT oNTMYEeCcKy NNOTHOCTL B MakcMMyMe nuka B agnanasoHe oT 905
3BEHbS o 912 cm~?
A50 mpaHc-3BeHbs M3mepstoT onTUYecKyr NNOTHOCTL B MakcMMyme nuka B AvanasoHe oT 962
no 967 cm™?
AB0 BuHuneHele M3amepsatoT onTyYeckyo NNOTHOCTE B MakcMMymMe nuka B AvanasoHe oT 991
3BEHbA Ao 996 cm~!
A70 Bazosana nuHus MamepsioT ontudeckylo nnoTHocTe npu 1200 cv™! kak HyneByio Touky
Kaxdoro 3Ha4yeHWs onTUYeCKOW NNOTHOCTH
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Yi
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X — BONHOBOE 4MCno, cM™ 1 Y — onTuyeckasi NAoTHOCTk

PucyHok 1 — Cnektp ATR tunnyHoro S-SBR

8.2 BbluucneHue MUKpPOCTPYKTYpLI

8.2.1 O6wWwmMe nonoxeHusa

BeluncnawT MukpocTpykTypy S-SBR no dhopMynam perpeccuv v usmMepeHHbIM 3Ha4eHUsAM ONTUHEeCKON
nnoTtHocTK cnekTpoB ATR kaxgoro obpasua. PopmMyrnbl perpeccum NofyYeHsl No pesynbratam cTaTUCTUHEeCKo-
ro aHanuaa cnektpoB ATR pasnunyHbix obpasuor S-SBR ¢ M3BeCTHON MUKPOCTPYKTYpoiA. [ocne KoppeKkTUpoB-
Ku BasoBon nuHUKM crnekTpoB ATR nony4yaloT 3HauyeHusa Koad UL meHTa NornoLweHns COOTBETCTBYHLLWX ONTU-
YECKUX NMOTHOCTEN B KAYECTBE napameTpa Ans BbIYMCNEHUA MUKPOCTPYKTYPLl. MUKpOCTPYKTYPY BhIMUCIIAKT
nyTem NogcTaHOBKM 3Ha4YeHWin 3TOro napamMeTpa B (pOpMyIibl perpeccuu.

8.2.2 KoppekTupoBka 6a30BOA NMHUM KaXKOo0ro nukKa nornoweHus

BelyncnawoT nornowenne Kaxgoro nuka A11—AB1 co ckoppekTupoBaHHON Da3oBoi NHKER No hopmy-
nam (1)—(6):

A11 = A10 — A70; (1)
A21 = A20 — A70; (2)
A31 = A30 — A70; (3)
A41 = A40 — AT0; (4)
A51 = A50 — A70; (5)
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A61 = AB0 — AT0. (6)

8.2.3 KoaddomumeHT nornoweHun
BbiumcnawT koaduumeHTel nornowenna A12—A62 no dpopmynam (7)—(12):

A12 = Al ; (7)
A11+A21+ A31+ Ad1+ A51+ AB1
A22 = il ; (8)
A11+ A21+ A31+ Ad1+ A51+ AB1
A32= 431 : (9)
A11+A21+ A31+ Ad1+ A51+ AB1
Ad1
A42 = ; (10)
A11+A21+ A31+ Ad1+ A51+ AB1
A51
B ; (11)
A11+ A21+ A31+ A41+ A51+ AB1
AB1
(12)

2= ;
A11+A214+ A31+ A41+ AS1+ABT

8.2.4 YneHbl BTOpOro nopsigka

BblMMCAAOT YfieHbl BTOPOro Nopsaka Kak keagpartbl KosdhduumeHToB nornoweHna A12—AB62.

8.2.5 BbluncrieHue cogepaHuA CTUPONbHLIX 3BEHLEB U MUKPOCTPYKTYPbI B MpoLeHTax no mac-
ce no chopmMmynam perpeccum

BbluucnaT copgepXaHue Kaxaoro KOMMOHEeHTa MUKpPOCTpYKTypbl S-SBR no dopmMmynam perpeccum
(13)—(16):

S$,=90+129-A12+259 - A122 1112 - A22 + 412,5 - A222 + 105,0 - A32 + 891,9 - A322 —

- 0,5 -A42-21,5-A422-30,7 - A52 + 28,9 - A522 + 24 5 - AB2 — 47,2 - A622; (13)

Vi, =329+53-A12-129 -A122 1836 - A22 + 1168,4 - A222 + 13,2 - A32 - 572,5 - A322 +

+33,7-A42 + 3,5 - A422_-90,5 - A52 + 33,5 - A522 + 129,6 - AB2 + 168,9 - A622, (14)

T,=425-16,3-A12-18,8" A122 + 61,4 - A22 — 1368,2 - A222 — 65,1 - A32 —
-127,7 -A322-19,6 - A42 + 14,9 - A422 + 93,3 - A52 — 13,9 - A522 — 129,8 - AB2 — 116,6 - AB22; (15)

Ch=156-19-A12+58 - A122 +233,5 - A22 —212,6 - A222 - 53,1 - A32 — 191,7 - A322 -

—13,6 - A42 + 3,1 - A422 + 27,9 - A52 — 48,5 - A522 — 24,3 - AB2 — 5,1 - AB22, (16)
roe S, — coaepxaHue CTUPOSbHbIX 3BeHbEB B S-SBR, % macc.;
V,, — codepxaHue BUHWNbHbIX 3BeHbeB B S-SBR, % macc,;
T, — colepxaHue mpaHc-3BeHbes B S-SBR, % macc.;
C,, — conepxaHue yuc-3seHbes B S-SBR, % macc.
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8.2.6 BbluncneHne MUKPOCTPYKTYPbI B MOMAPHbLIX NpoueHTax

BbluMCnaOT cogepaHne Kaxaoro KOMNoHeHTa MUKPOCTPYKTYpbl ByTagneHoBoi yactn S-SBR no dop-
mynam (17)—(19):

—_ VYm _ .q00 (17)
Vin +Tm +Cm
= Tm 100;
A Y (18)
- — Cm 100, (19)
Vin +Tm +Cnm
roe V. — copepxaHue BUHWMBHBIX 3BEHBER B ByTaaneHoBon Yactu S-SBR, % mon.;

T — copepxaHue mpaHc-3BeHbeB B byTagneHoBon yactu S-SBR, % mon.;
C — copgepxaHue yuc-3BeHbeB B byTagneHoBon yactu S-SBR, % mon.

9 MNMpeun3noHHOCTb

npeuMSMOHHOCTb MeToda npueeneHa B NpUnoXxeHnn A.

10 MNMpoTokon ucnbiTaHUK

MpoTOKON MCMbITAHWIA OMKEH COdepXaThb:
a) onucaHve obpasya:
1) nonHyto ugeHtTudmkaumo obpasua U ero NPOUCXOXKAEHUS;
2) cnocob NpMroToBMNEHWs UCMbITYEMOro obpasua nz npobbl, Npu HEOBXOOANMOCTY;
b) obo3Ha4eHne HacTosILWero cTaHaapTa;
C) cBefdeHns 06 OTKMOHEHMSAX OT YKasaHHOW npoueaypbl;
d) pesynkTaTbl UCMbITAHUS:
1) KonmM4ecTBO MCNoMb30BaHHLIX 00pasLoB;
2) pesaynbTaThbl OnpefeneHuit, BblpaxKeHHbIe B NPOLIEHTaX M OKPYrfeHHbIE OO NepBOro AeCsATUYHOro
3HaKa;
€) gaTy NpoBeAeHMs UCTIbITaHWNA.
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MpunoxeHune A
(cnpaBo4HOE)

npeuMQMOHHOCTb, YCTaHOBNeHHadA No pe3ynbraTamMm nporpamMmmbl MemnaﬁopaToprlx WUCMNbITAHUNA

A.1 Obwme nonoxeHus

Mporpamma mexnabopatopHbiX UcnbiTaHuia (ITP) 6bina npoeegeHa B 2014 1.
Bce pacyeTbl 4nd NOBTOPSEMOCTU M BOCMPOU3BOANMOCTK BhINOMHEHbLI B COOTBETCTBUM ¢ ISO/TR 9272 [2]. TepMUHBI
W HOMEHKNaTypa NPeun3noHHOCTH TaKke npueeeHsl B ISO/TR 9272.

A.2 MpeunsnoHHOCTL, YCTAaHOBMNEHHas No pesynkTaTtam NporpaMmmbl MexrnabopaTopHbIX UCMLITaHUA

A.2.1 [etanu nporpaMmmsbl

ITP opraHvsoBaHa v npoeefeHa B AnoHun B 2014 1. VicnbiTyeMble o6pasLibl Bbinv NogrotoBNeHsbl B ogHon nabopa-
TOpWUW 1 oTnpaeneHsbl 16 nabopaTtopmAM-y4acTHUKaM.

B nporpamme ucnone3osann gga tuna S-SBR kay4yka, obo3zHaqeHHble S-33 n S-34.

Konnyecteo nabopatopuvid, KOTOpPblE NPeACTaBUNM AaHHble MPELW3NOHHOCTM ONA KaKO4oro CBOWCTBA, yKa3aHo B
Tabnuuax A.1—A.4. KonnyecTBo yyacTByoLWwmMx nabopatopuid B aTux Tabnuuax ABNSeTCcs OKOHYaTENbHBIM MOCNe WUCKI-
YeHWUs1 3HaYeHWIA onpedeneHHbIX nabopaTopuii kKak BelbpocoB.

ITP npoBogunu nocnefoBatensHo B 2 Hefd. B ogHy 13 2 Hef. B TedeHWe OHA onpedensny oH U UCNbITIBANM Kax-
OblA TN Kaydyka (1 = 1 x 2). Yepesa Hegento NoBTOPSANM XOMOCTON ONbIT U onpedenenus (n = 1 x 2). 3aTem aHanuaupo-
Banu NonyYeHHble peaynsTaThl UCMBITaHWA.

A.2.2 PezynkTaTbl onpegeneHusi Npeyu3noHHOCTH

PesyneTaThl Npeun3noHHOCTH NpuBeaeHsl B Tabnuuyax A.1—A.4.

MoeTOpsiemMOCTb r METOOA YyCTaHOBNEHA Kak COOTBETCTBYIOLLEe 3Ha4YeHue, npyMeedeHHoe B Tabnuvuax A.1—A.4. [Iea
OTAENbHbIX pesyrnsrara UCMbITaHUA, pacXoXaeHue MexXay KOTOpPbIMKM NMPEBbILLAET yKkasaHHOe 3HaYyeHWe, CYMTaT COMHU-
TENbHLIMU U TPEDYIOLLIMMYK NPUHATUA KOPPEKTUPYIOLLWX OEWNCTBUNA.

BocnponssogumocTs R MeToda ycTaHOBMEHa Kak COOTBETCTBYHLLEe 3Ha4YeHMe, NnpueegeHHoe B Tabnuuax A.1—A 4.
[Ba oTOenbHbIX pesyneTata UCTbITaHUA, pacxoxaeHne Mexay KOTOPbIMU NPeBbIWAaeT yKasaHHOe 3Ha4YeHMe, CHNTaloT Co-
MHUTEMbHLIMA 1 TPEBYIOWLMMW NPUHATA KOPPEKTUPYIOLWWX AEACTBUNA.

Mokasatenwn NpeunsnoHHOCTY HEe CneayeT CMNoNb30BaTte ANA NPUHATUA UMM OTKIMOHEHWA Kakor-nnbo rpynnel maTe-
puanoB 6e3 AoKyMeHTarnbHOro CBMAETENLCTBA O TOM, YTO OHU NMPMMEHMMbI K KOHKPETHOW rpynne MaTepuanoB N KOHKpeT-
HbIM MPOTOKONAM UCMNbITAHWA.

B Tabnuuax A.1—A.4 ncnonb3oBaHel cnegyiowme obo3HayeHus:

5, — BHYTpWUnabopaTopHOe CTaHAAPTHOE OTKMOHEeHUE, eAUHULbI M3MEPEHUS;

I — NOBTOPAEMOCTL, €AUHULIbI U3BMEPEHUS;

(r) — noBTOpPAEMOCTb, NPOLEHTLI OT CPEAHEr0 3HAYEHUS;

5p — mexnabopaTopHOe CTaHAapTHOE OTKITOHEHME, eANHULbI M3MEPEHNS;

R — BOCNpPOM3BOAMMOCTb, 4NHULLbI U3MEpPEeHNS;

(R) — BOCNPOWM3BOAMMOCTL, MPOLUEHTLI OT CPeOHEro 3HaYeHUs.

Tabnuya A1 — [NpeunanoHHOCTL ONpeaeneHna cogepXaHnusl CTUPOIbHbIX 3BeHLEB B S-SBR

Obpazey CpeaHee 3HaveHue, % S, r (r) Sp R (R) naﬁ:;::oopmﬁﬂ
S-33 24,8 0,80 0,65 2,61 0,64 1,80 7,27 14
S-34 34,5 0,12 0,35 1,00 0,60 1,69 4,91 15
@ Konuuyectso nabopaTtopwii nocne ynaneHus soibpocos (B ITP yyacTsoBanu 16 nabGopatopuit).
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Tatnuua A.2— lNpeluM3noHHOCTb ONpeaeneHnsa cogepKaHna BUHUNbHbIX 3BeHLEB B S-SBR

Obpazel, CpepnHee 3HayeHwe, % s, r (n Sk R (R) nafi:;a(::oopuﬁa
S-33 61,1 0,35 1,00 1,64 0,80 2,25 3,69 14
S-34 42.3 0,20 0,55 1,31 0,81 2,30 5,44 15
@ KonuyectBo nabopaTtopuii nocne yaaneHus Beibpocos (B ITP yyacTBoBanwn 16 nabopatopuii).
Tatnuua A.3 — lNpeuM3noHHOCTL OnpeaeneHnsa cogepKaHna mpaHc-3eeHbeB B S-SBR
Obpaszew, CpepgHee 3Ha4eHue, % s, r (r SR R (R) naﬁ::;:oopmﬁla
S-33 21,9 0,16 0,45 2,07 0,26 0,73 3.35 12
S-34 33,8 0,14 0,38 1,13 0,47 1,34 3,97 12
@ KonuuecTteo nabopatopwii nocne yaaneHus eeibpocos (B ITP yyacteosanu 16 nabopatopuit).
Tabnuua A.4— lNpeumsnoHHOCTL ONpefeneHns CoaepXaHua yuc-3BeHbeB B S-SBR
Obpasel, CpepgHee 3HadeHue, % s, r (n Sg R (R) naGg;a(:Tnoopuﬁa
S-33 17,0 0,21 0,58 3,43 0,74 2,10 12,38 13
S-34 23,5 0,24 0,69 2,95 0,95 2,69 11.45 13

@ KonunyectBo nabopatopwii nocne yaanexnus Beibpocos (B ITP yyacTteoeanu 16 naGopatopuit).
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MpunoxeHune B
(cnpaBouHoeE)

BbiBegeHue thopMyn perpeccuu gnsa onpegeneHns MUKPOCTPYKTYPbI

B.1 ®opmynel perpeccumn Ana onpeaeneHns MUKPOCTPYKTY Pl KaydyKa NonyyYeHsl METOAaMW YaCTHbIX HaUMEHbBLLIMX
keagpatos (PLS).

B.2 Ananwusuposanu 19 obpasuo S-SBR ¢ n3secTHOM MUKPOCTPYKTYPOW, NokasaHHon B Tabnuue B.1, ¢ ncnonb3o-
saHvem 'H-AMP- n 13C-AMP-cnekTpomeTpun. CogepaHue CTUPOMbHbIX, BUHUMLHLIX, MPaHc- U LUc-3BeHLER ONpeaens-
v B COOTBETCTBUM C NnpunoxeHuem C. McnbitaHua nposoamnu B Tpex nabopatopusax, peayneTathl ycpegHeHbl. 3Ha4eHus,
nony4yeHHble Metogom AMP-cnekTpoMeTpuK, UCMOMNbL30Bany B KAYECTBE 3aBMCUMbIX MEPEMEHHbBIX B PETPECCUOHHOM aHa-
nuse metogom PLS.

Tabnuya B.1 — MukpocTpykTypa 06pa3sLoB, UCNOMb30BaHHbIX AN PerpeccMoHHOro aHanuaa metogom PLS

Copepxanve CopepkaHve BUHUIMBHbIX CopepaHue mpaHc-3eeHbes | CoaepkaHue YUC-3BEHLER
ObpazeL CTWUPOIbHbIX 3BEHbEB 3BeHbeB B ByTagueHoBow B ByTagmeHoBown vactu, % B ByTaaneHoson vactu, %
B S-SBR, % macc. yacTtu, % mon. Mon. Mon.
R-01 18,1 10,2 52,2 37,6
R-02 25,7 10,3 53,8 35,9
R-03 20,7 62,8 21,4 15,7
R-04 4,8 20,1 46,4 33,5
R-05 23,2 32,6 42,2 25,2
R-06 13,4 48,1 30,9 21,0
R-07 0,0 10,6 51,9 37,5
R-08 24,8 34,5 39,7 25,8
R-09 41,4 46,1 31,2 22,7
R-10 34,7 56,4 24,0 19,5
R-11 36,3 41,3 33,9 248
R-12 41,9 34,5 39,8 257
R-13 26,2 9,9 53,7 36,4
R-14 0,0 559 24,6 19,5
R-15 0,0 70,5 16,7 12,8
R-16 8,6 37,3 37,8 249
R-17 4,9 77,2 12,5 10,4
R-18 25,5 49,2 29,2 21,7
R-19 29,7 30,0 446 254
MpWMeYaHUe— 3Ha4yeHUst MUKPOCTPYKTYPbI MOMy4eHb! ¢ enonb3oeannem H-AMP-u 13C-AMP-cnektpometpum.

B.3 WMamepsnu cnektpel ATR obpa3uoB B cooTBeTCTBMM ¢ pasgenom 7. Mamepenus nposogunu B cemu naboparto-
pYAX Mo ogHOMY pasy.

B.4 MamepeHHble 3HaYeHUs ONTMYECKOW NNoTHOCTK cnekTpoB ATR npeocbpasosany B KOahUMEHTbI NOTMOLLEHWS
no 8.1—8.2.3.
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B.5 BblMMCnanM YneHbl BTOPOro NopsagKka Kak kBagpaTtskl 3Ha4eHnin A12—AB62. 3HadeHuna A12—AB2 1 ux kBagparbl
MCMNonNb30Bany B KAYeCTBE HE3aBUCHMMbIX NEPEMEHHBIX B PEFPECCUOHHOM aHanuse metogom PLS (cm. 8.2.4).

B.6 ®opmynel perpeccum (13)—(16) ana onpegeneHua MUKPOCTPYKTYpPEIl, NpUBeaeHHble B pazaene 8, 6binu nony-
YyeHel cnegyrowum obpazom:

a) NPUMEHSNK roToBOE NporpaMmHoe obecneyeHwe ansa perpeccun metogom PLS (JMP®') ot SAS Institute Inc.).

b) aHa4eHns cogepmaHna CTMPONbHbLIX, BUHWUIBbHbIX, MpaHc- U yuc-3BeHbeB 19 0Bpa3uos, nonyvyeHHble MetTogamm
AMP no B.2, ncrnons3oBanu B Ka4ecTBe 3aBUCUMbIX NepeMeHHbIX B Metoge PLS.

C) 3Ha4eHus, NonyyYeHHble U3 ONTUYeCKUX NNoTHocTer ATR cnekTpoB cOOTBETCTBYHLWMMK NabopaTtopusiMn no B.5,
MCMONB30Bani B KA4eCTBE HE3aBUCUMBIX NepeMeHHbix B MeToge PLS;

d) koaddUUMEHTEI, NONYyYEHHBIE C MOMOLLBLIO pEerpeccuoHHoro aHanvsa metogom PLS, cooteeTCcTBYOT KO3dhduULm-
eHTaMm B chopmynax (13)—(16) ansa cogepaHus CTUPONbHLIX, BUHWMBHBIX, MpaHc- U yuc-3BeHbeB (cM. 8.2.5).

1 Mpumep nogxopsiero nporpaMmHoro obecnedyeHusl, JOCTYMHOMO Ha pbiHKe. 3Ta uHdopMauus npegocrasne-
Ha aona yoobcTBa nonb3oBaTenel HacTosLero ctaHgapTa U He sBnsetca ogobpeHvem MCO gaHHOro nporpaMmHOro
obecneyeHusa.
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MpunoxeHune C
(cnpaBo4yHoe)

OnpegeneHue MUKPOCTPYKTYpbI MeToaomMm AMP-cnekTpomeTpumn

C.1 OGwwue nonoxeHusn

CopgepkaHue CTUPONbHbIX 3BEHBEB U MUKPOCTPYKTYpbl ByTagneHoBon yacTu ana 19 obpasuoe kaydyka, UCnosnb-
30BaHHLIX [ANA BbIBeAEHUA HOPMYN perpeccuu, onpeaensani ¢ ucnonsosaHuem 'H-AMP-cnexktpometpun u 13C-AMP-
CNEKTPOMETPUN.

C.2 OnpepeneHue cofepKaHUa CTUPONbHbIX, BUHUNbHLIX 3B€HLEB U CYMMbl MpPaHc- U YUC-3BEHbEB
B S-SBR c ucnonssoanunem 'H-AMP-cnekTpomeTpuu

CopepaHue CTUPOINbHBIX, BUHUINBHBLIX 3BEHBEBR M CYMMbl MPaHC- U YUC-3BEHBEB ONPEAENANN C UCNOMb30BAHUEM
TH-AMP-cnekTpomeTpun B cooteTcTBUM ¢ MCO 21561-1:2015, noapasaen 3.6 [1]. JononHUTEnsHO Mcnonb3oBanu cne-

Lytolime hopMynbl:

(100 —S,) V
vV, = :
n e (C.1)

6, = 1008, ¥

m?

(C2)

roe V,, — cogepaHue BUHWMbHbIX 3BEHbEB B ByTagnernosoi yactn S-SBR, % macc;
S, — coaepxaHWe CTUPOIbHbIX 3BeHbEB B S-SBR, % macc.;
V — cogepxaHuve BUHWNbHLIX 3BeHbLEB B ByTaaueHoeon Yyactu S-SBR, mon. %;
G — copepxaHue mpaHc- 1 yuc-3BeHbeB B OyTagneHoBor Yactn S-SBR, % mon;
G,, — cymmapHoe cofepxaHue mpaHc- 1 yuc-3seHbeB B S-SBR, mac. %.

C.3 OnpegeneHue mpaHc- U UUC-3BeHLEB C Ucnonk3oBaHuem 13C-AMP-cnekTpoMeTpmm

C.3.1 YcnoBusa namepeHus cnektpos 13C-AMP

WNamepsnn cnektpel 13C-AMP ¢ nomowwsio AMP-cnektpometpa ¢ paboueit yactotoin 400 MMy v asyx AMP-
cnekTpomeTpoB ¢ paboyeit yactoton 500 MY Npy cnegylowmx YCnoBUaX:

- pacteoputerns: CDCl,, cogepxawmin 0,03 % Terpametuncunara (TMS) B kavecTBe BHYTPEHHErO CTaHAAPTa; Ync-
Tota CDCl; He meHee 99,8 %;

- KOHUeHTpauua obpasua: 50 mr/mm;

- pexuMm: nonHas passaska H.

MpumeyaHWe — [naKONMYECTBEHHOO aHann3a MetonoM '3C-AMP-cnekTpOMETPUM B OCHOBHOM UCMONb3YIOT
«0BpaTHYI0 NpepbIBaeMyto pa3sasky». OOHako B JaHHOM aHanmae UCNonb3oBaHa «NonHas passaska 'Hy, koTopas sens-
€TCA pacnpoCTPaHeHHbIM METOJOM Ka4eGTBeHHOro aHanmaa. [puyrHa NpuMEeHeHns MonHoi paseaaku 'H aakmiodanack
B TOM, 4TO B OTHOWeHWW nukoB 13C-AMP kak ana mpaHc-MeTUNEHOBBIX, Tak U ANs YUc-MeTUINEHOBBIX aTOMOB yriepoaa,
MCMNOMb30BaBLUMXCA ANs KONMYEeCTBEHHOMO aHanuaa, pasnuyue no sgepHomy agpcpekty OBepxayaepa (NOE) cuntanu He-
GonbLUMM, MOCKOMbKY 3TM METUIEHOBLIE aTOMbl YrNepoda MarHWTHO-3KBMBaNeHTHble. PakTUYeCcKn 3Ha4YeHNs, NonyyeH-
Hble METOOOM MoMHol paseAskm TH, conocTaBMMbl CO 3HAYEHUAMM, MOMYHEHHLIMU C MCTONb30BaHWEM MeToaa o6paTHoN
npepebiBaeMol pa3BA3kM, Kak nokasaHo B Tabnuue C.1;

TemnepaTypa U3MepeHUs: KoOMHaTHasa TemnepaTypa;
- KONMWYecTBO Toudek gaHHbix: 32 000;

cmelleHue: 100 ppm;

wmpuHa passeptku: 250 ppm;

wmpuHa umnyneca: 30°;

- Bpems NOBTOpPeHus: 3 c;

KONMU4YecTBO cKaHupoBaHuii: 5000 pas;

- KONMMYecTBO XOMOCTbIX CKaHWPOBaHWIA: 4 pasa;

ckopocThb BpaleHusa: 15 Ny;

perynupoBka pesoHaHca atanoHHoro nuka Ao 0,00 ppm ana TMS.
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Tatnuua C.1 — CpaBHeHME 3HAYEHUI COOEPXKaHUA mMpaHC- N YUc-3BEHLEB, NOSYYEHHLIX C MCMOMb30BaHUEM pas-
TNNYHBIX PEXXMMOB ONpeneneHns

CopepxaHne KOMMNoHeHTa O6paTtHas npepbiBaeMasn pasBs3ka MonHas passsaska H (06b14HO
MUKPOCTPYKTYPbI, % MOn. (0BbIMHO NPUMEHSKT ANSA KONUYECTBEHHOMO NPUMEHAKT ANS KAYeCTBEHHOro
aHanuaa) aHanuaa)
mpaHc-3BeHbA 63,2 62,4
LUC-3BEHbA 36,8 37,6

C.3.2 AHanus cnekTtpa 13C-AIMP

O6nacTyv curHano. cnektpa 3C-AMP npuseneHs! B Tabnuue C.2.

Ha pvcyHke C.1 npuBeaeH npumvep cnektpa 'SC-AMP, nokasbiBaroLwuii o6nacTut ot N, oo N;.

[ins onpeaeneHna coaepXaHus mpaHc- N YUC-3BeHbEB NOIMYyYeHbl MHTerpanbHble 3Ha4eHns nnowanen ot N, ao N

Tabnuua C.2— OnpegenexHve obnacTtei MHTErpaUMv CUrHanos

Obnacts [Onana3oH MHTerpauuu curHana

OT TOYKUM MUHUMANbHOW MHTEHCUBHOCTM NMpUMepPHO 24,7 ppm 40 TOYKM MUHUManbHOW UHTEHCUBHOCTK
npumepHo 25,6 ppm

Ny, OT TOYKM MUHMMAaNbHOW MHTEHCMBHOCTU NPUMEpPHO 27,1 ppm A0 TOYKM MUHUMAanbHOW MHTEHCUMBHOCTH
npumepHo 27,7 ppm

N, OT TOYKM MUHUMANbHOW WHTEHCUBHOCTU NPUMepPHO 29,8 ppm 40 TOYKM MUHUMAarnbHOW UHTEHCUBHOCTH
npumepHo 30,7 ppm

Ny OT TOYKU MUHUMANBHOW MHTEHCUBHOCTU NpUMepPHO 32,4 ppm 40 TOYKW MUHUMANbHOW UHTEHCUBHOCTH
npumepHo 33,0 ppm

N OT TOYKM MUHMUMaNbHOM MHTEHCUBHOCTKM NpUMepHO 33,8 ppm 40 TOYKM MUHUMarbHOW MHTEHCMBHOCTK
npumepHo 34,2 ppm

N; OT TOYKM MMHUMaTbHOW MHTEHCUBHOCTW NpuMepHo 38,05 ppm 40 TOYKM MUHUMaNbHOM MHTEHCMBHOCTH
npumepHo 38,35 ppm
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436,75

T~
2794
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166,26
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125,41
100 @

84,04

50,0 49,0 48,0 47,0 46,0 450 44,0 43,0 42,0 41,0 40,0 39,0 38,0 37,0 36,0 35,0 34,0 33,0 32,0 31,0 30,0 29,0 28,0 27,0 26,0 250 24,0 23,0 22,0 21,0 200 X

X — cppur, ppm; N,—N; — oBnactu nHTerpauum curHanos
PucyHok C.1 — Mpumep cnektpa 1°C AMP S-SBR
C.3.3 OnpegeneHue cogepXaHUa mpaHc- U 4Uc-3BeHbEeB

Vcnone3ays aHaveHns nnowanen nukos ot N, oo N, nony4exHsie no C.2.2, n aHadeHune G, BbIMUCTEHHOE Mo dop-
myne (C.2), BbIYMCNAIOT CogepaHue mpaHc- U UUc-3BeHbeB B S-SBR no cneayowmm hopmynam:

N, + Ng — !\;e + Nt
Tm = "G C.3
N, Ny-N,+N;, ™ (C3)
N,+—L24 N 49 T f
=g ¢ 2
N,
ot
Gy = -G, (C.4)
N, Ny—N,+N m
Ny +—2+4 N, +—8 e f
2 2
roe T,, — cogepxaHue mparc-3seHbes B S-SBR, % macc.;
G,, — CymMma 3Ha4eHui CofepxaHna mpaHc- u yuc-aseHbes B S-SBR, nonydexHan no copmyne (C.2), % macc.
C,, — cogepxaHue yuc-3eeHbeB B S-SBR, % macc.
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FOCT P NCO 21561-2—2023

Mpunoxenue OA
(cnpaBo4Hoe)

CBe,EIEHMﬂ O COOTBETCTBMU CCLINOYHbLIX MeXAYHapPOOHbLIX CTaHOapTOB
MeXrocyaapcteeHHbIM CTaHOapTam

Tabnuuya JA.1

OB03Ha4YeHne CChINoYHoro OBosHaveHue 1 HaMMEHOBaHWEe COOTBETCTBYHLLEND
CTeneHb COOTBETCTBUSA
MexayHapoaHoro cTaHgapTa MEXXrocyJapCTBEHHOro cTaHaapTa

ISO 1795 IDT MOCT ISO 1795—2020 «Kay4dyk HaTypankbHbIA 1
cuHTeTUYeckid. OTBop nNpob 1 ganbHelwwe nog-
rOTOBUTENNBHbLIE NPOLEAYPbI»

MpumeyaHue — B HacToAwein Tabnuue WMCNonbL30BaHO crefylollee ycrnoBHoe obo3HavyeHwe cTeneHu
COOTBETCTBUA CTaHapTa:
- IDT — MAEeHTWYHBIN CTaHOapT.
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rOCT P UCO 21561-2—2023
Bubnuorpadcun

[1] 180 21561-1:2015 Styrene-butadiene rubber (SBR) — Determination of the microstructure of solution-polymer-
ized SBR — Part 1: TH-NMR and IR with cast-film method [ByTagueH-CTUPONbHBINA Kaydyk
(SBR). Onpegenexne MMKpoCcTpyKTypbl SBR pacTBopHOW nonumepusaumm. Yacte 1. Metogbl
NMPOTOHHOIO MarHUTHOrO peaoHaHca u MK-cnekTpoMeTpum ¢ MCNorb30BaHMEM MUTON NNEHKN]

[2] ISO/TR 9272:2005" Rubber and rubber products — Determination of precision for test method standards (Kayuyk
¥ pesnHoBble nagenua. OnpegeneHne NPeumn3MoHHOCTH CTaHAAPTHLIX METO4OB UCMbITaHUA)

1) Deiictayet ISO 19983:2022, Rubber — Determination of precision of test methods (PeauHa. Onpenenexue npe-
LM3NOHHOCTU METOLOB UCNLITAHUIA).
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FOCT P NCO 21561-2—2023

YK 678.766.2:678.012.4:006.354 OKC 83.060

KnioyeBble cnoea: kaydyku GyTagneH-CTUpOnbHbIe, onpeaerneHue MUKPOCTPYKTYPbl BYyTaaneH-CTUPONbHbLIX
Kay4yKOB pacTBOPHONM nonumepusauum, metoq MK-cnekTpoMeTpri HapyLLIeHHOTo NOMHOro BHYTPEHHEro OT-
paxeHus c npeobpaszoeaHuem dypbe
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CpaHo B Habop 18.07.2023. [MognucaHo B nevatb 24.07.2023. ®opmat 60x84%. TapHuTypa Apuan.
Yen. ney. n. 2,33. Yu.-u3g. n. 1,90.

[MoaroToBNEHO Ha OCHOBE 3NEeKTPOHHOW BEPCUK, NpeocTaBneHHoW paspaboTynkom cTaHaapTa

Co3gaHo B eOnHUYHOM UcnonHeHun B PIBY «MHCTUTYT cTaHgapTU3aumMu» Ons KomnnekToeaHma @egepansHoro MHQOPMaLWOHHOIO
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