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rOCYOAAPCTBEHHbIA CTAHOAPT PECNYEJIMKWU BENAPYCb

MONOKO
YacTte 1
MeTop onpeneneHns KONMMYECTBA COMaTUYECKUX KITIETOK C NPUMEHeHMEM MUKpocKona
(koHTpONbLHLIK MeToA)

MAJIAKO
YacTka 1
MeTaa BLI3ZHa4Y3HHS KONbKacCLi CaMaTbIYHbIX KNETakK 3 BbIKapbIiCTaHHEM Mikpackona
(kaHTpONBLHBI MeTaR)

Milk
Part 1
Method for determinaton of number of somatic cells using microscope

Nara BBegeHuna 2012-07-01

1 O6nacTb NnpuMeHeHus!

Hacrosumit cTaHgapT ycTaHaBnuBaeT MeToq onpeaeneHusi KOIMUeCTBa COMaTMUECKUX KNETOK B ChIPOM
U XMMUYECKU KOHCEPBUPOBaHHOM MOJIOKe. MeToa NPUMEHAETCA ANA NPOBEAEHNS UCTILITAHWIA UCCNeAYEMbIX
npo6 W onsA rpagyMpOBKM MEXaHU3UPOBaHHbIX U aBTOMAaTU3NPOBAHHbLIX CUCTEM NOACHETA KNETOK.

MNMpenocrepexenue. NMpy NpMMeHeHNM HACTOALWLEro CTaHAapTa MOTYT MCNONb30BaTbLCA ONAaCHbIe
BelwecTBa u obopyaosanme. Hacroswui crtaHaapT He NpeAycMaTPUMBAaeT PacCCMOTPEHUA BCeX Npo-
6nem Ge3onacHOCTH, CBA3aHHbLIX ¢ €ro NpuMeHeHueM. OTBETCTBEHHOCTb 3a COONOAeHUe TeXHUKM
6e3onacHOCT™M U OXpaHbl 3A0POBLA, a TAOKe YCTAHOBNEHUE COOTBETCTBYIOWMX OrPaHUYEeHUA NO Npm-
MEHEeHM1I0 HaCToALLero CTaHAapTa HeceT Nonb3oBaTesb.

2 TepMUHbI M onpeaeneHus

B HacTosileM cTaHpapTe NPUMEHSIIOT CEeayLWMA TEPMUH C COOTBETCTBYIOLUM ONpeaeneHueM:
2.1 comaTnyeckme knetkm (somatic cells): Agpocopepxawme KneTku NeUKOLUTOB U SNUTESUS.

3 CywHoCcTL MeTOfa

Mopuuio uccnepyemoit npobbl MOSIOKa pacnpepensiioT TOHKUM crlioeM Ha npegmeTtHoM crekne. Mopacy-
LUIMBAIOT M OKpaLUMBAIOT, 3aTeM Mof MUKPOCKONOM MOACYUTBLIBAIOT KOJIMMECTBO OKpaLLeHHbIX KreTok. [ns
ornpegenieHus KofMyecTea KIeTok B 1 Mi1 Npobbl YKACTIO KNETOK, NOACYUMTAHHOE Ha ONpPeReNieHHoN Nnowaau,
YMHOXaIOT Ha pabounii koacprLMeHT.

4 PeakTuBbI

Mcnonb3ayloT peakTvBbl TOSNIBKO TPEGYeMOi aHaIMTUYECKOW YUCTOTLI, AUCTUNNIMPOBAHHYIO MUNKU OeMu-
HepasiM3oBaHHYI0 BOAY WU BOAY, SKBUBANIEHTHYIO MO YMCTOTE.

4.1 Kpacsauwme pacTeophbl

Mpepnocrepexenme. TeTpaxnopataH — Aan. dmauym 6pomua — TokcuueH. NMpu nponuee Heobxo-
AUMO HeMeANeHHO NPUHATL Mepbl No o6e3zapaxuBanunio. MpuroToBneHne n NpUMeHEHNe KPACALMX
pacTBOpPOB He06xoAWMO NPOBOAUTL B BbLITAKHOM wWKady, UCNONb3YA CPpeacTBa MHAUBMAYANbLHON
3aWMTEI.

4.1.1 MogucmumpoBaHHbIi kpacawmi pacteop Newman-Lampert (Moguukauna Lewowitz-Weber)
4.1.1.1 CocraB

OtaHon ¢ o6LemHoi1 goneit cnupta 95 % 54,0 mn
TeTpaxsiopataH 40,0 mn

WapaHue oduumansHoe
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MeTuneHoBbIin CUHUIA 06r
JlegsiHas ykcycHas kucnota 6,0 Mn
I'IpwmeuaHme - ﬂOI'IyCKaeTCﬂ 3aMeHATb TeTPaxXS1I0P3ITaH TakuM Xe KONnu4ecTBOM KCunona.

4.1.1.2 NpuroToBnexHue

B konGe cMelLMBalOT 3TAHON U TETPaxiopaTaH, yKynopusaiot npobkoii. Cmech HarpeBaloT Ha BOASHON
6aHe (5.1) go Temnepatypbl 65 °C. [J06aBNAT MeTUNEHOBbI rofyboii B BbITSDKHOM LKAy U TIWATENLHO
nepemMewwmMBalT. OxnaxgaloT B xonogusbHuke go 4 °C u 3atem gob6aBnsior NEeAsHyl0 YKCYCHYIO KUCIOTY.

Pacteop chunbTpyiot uepes ounbtp (5.2) B repMeTudHyio Konbdy 1 B HEil XpaHsT.

Kpacswuin pacteop Newman-Lampert punbsTpyloT nepeg cnonb3oBaHUeM.

4.1.2 Kpacawui pacTeop 6pomuga atugua

4.1.2.1 OcHOBHOM Kpacsilymin pacTeop

4.1.2.1.1 CocTtaB

Bpomug atupus 025r

HemuHepanusoBaHHas Boga 100 mn

4.1.2.1.2 NpwrotosnexHue

Bpomug, 3TUAMA pacTBOpSIOT B AeMUHepasiM30BaHHO! Boae, NpepBapuTenibHO HarpeToit fo 40 °C. Ox-
NaxgaKT pacTBOp A0 KOMHATHOI TeMmnepatypsl. oBogar ao 100 Mn geMuHepanu3oBaHHO BOJOMN.

OcHOBHOW Kpacswwmii pacTeop GpoMuaa STMAUA XpaHsaT He 6onee ABYX MecsiLeB B TEMHOM MecTe npu
Temnepartype (2 + 2) °C.

4.1.2.2 ByepHbIit pacTBOp

4.1.2.21 CocTtaB

M'ppocpTanar kanus 0,51r
Muppokeung kanus 0,162r
HemuHepanusoBaHHas BoAa 100 mn

4.1.2.2.2 NpwrotosneHue

MuppocdbTanar kanusa u rmgpoKcug Kanus pacTBOPSIIOT pa3fenbHO B AeMUHEpanM3oBaHHOW BOAe.
BydbepHbIii pacTBop XpaHaT He Gonee ABYX MecsiLileB B TEMHOM MecCTe rnpu Temnepartype (2 + 2) °C.
4.1.2.3 Kpacawui pa6oumit pacTBop 6poMmmaa atmaus

4.1.2.3.1 CocraB

Kpacsimin ocHoBHoI pacTBop 6pomuaa atugus (4.1.2.1) 2 mn

BycbepHbiit pacTteop (4.1.2.2) 8 mn
Triton X-100 0,1 mn
HemuHepanusoBaHHas Boga 90 mn

MpumeuaHne — Boicokas TemnepaTtypa MOXeT CHU3WUTb KpacsiLLyio CnocoBHOCTb Gpomuaa aTuavs.

4.1.2.3.2 NpvroTtoBneHne

Ho6GaensioT nocnenoBaTenbHO Kpacsiluii OCHOBHOIN pacTeop 6Gpomupa atupus, GycepHblit pacTBop U
Triton X-100 B agemMuHepanusoBaHHyo Boay, TWATeNbHO NepemeLlnBaloT.

Kpacsiwuin pabounii pactsop 6pomuga aTUaUsA roTOBAT HENMOCPEACTBEHHO nepe UCNosib30BaHNEM.

4.2 ®ochaTtHO-ByhepHbIN pacTBOp (DEP)

4.2.1 CoctaB

NaCl 8r

KCI 02r
NaHPO,47H,0 1,15r
KH,PO,4 02r
HemuHepanuaoBaHHas Boga 1 000 mn

4.2.2 NpuroTtosneHue

PacTBopsIOT conv B geMuHepanu3oBaHHoi Boge. [JosogsT o6bem pacteopa Bogoit go 1 000 mn u ne-
pemeLunBaloT.

Perynupytot ypoBeHb pH Ha (7,2 £ 0,1).

MpumeyaHue — [lonycTyUMo MCnonb30BaTh UMeoLLMiica B npogaxe doctarHo-6ythbepHblit pacTBop ¢ ypoBHeM pH = 7,2.
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5 Annapatypa

MpumeHsioT cnepylolee nabopatopHoe 06opyaoBaHue:

5.1 BoasHbie 6aHK, obecnevumnBarome nogaepxaHue Temneparypel B guanasoHax (40 + 2) °C, (50 £ 2) °C
n(65+2)°C.

5.2 OunbTP, YCTOMUMBBIN K MPUMEHSIEMbIM pacTBopam, ¢ paamepom nop 10 — 12 Mkm.

5.3 Mukpockon ¢ yeenuueHmem 500% — 1000%. [JonyCTMMO uCnofib3oBaTb O6BLEKTUBbI OJ151 MaCIsiHOM
UMMepcun.

Mpwv nenonb3osaHuM GpoMuga STUAUA NPUMEHSIIOT JTIOMUHECLIEHTHBIA MUKPOCKON.

5.4 Mukpownpuuy ons pacnpegeneHus cukcmposaHHoro obbema 0,01 mn mMonoka ¢ npegensHo Ao-
nyckaemMom NOrpeLuHocTbio 2 %.

5.5 MukpomeTp cepTuhrLUMpPOBaHHbIN.

5.6 NMpeaMeTHbIe cTekna ¢ NpegBapUTEsIbHO HAHECEHHBIM KOHTYPOM (MPSIMOYTONbHBIM UITU KPYTJIbIM),
¢ nnowagsto 1 cM2 £ 5% (95 - 105 MM2) UNU CTaHOapTHble NPeAMETHbIE CTEKNa B KOMMNJEKTe ¢ WabnoHoM
pasamepom 20 x 5 mm unu guametpom d = 11,28 mm.

5.6.1 Nop6op npeaMeTHbIX cTekon

PekomeHpyeTcs paboTtaTth ¢ npeaBapuUTeribHO HAHECEHHBIM KOHTYPOM Uik LWabroHoM, YTobbl u3bexars
nepecuyera paboyero hakropa npu Kxgom nogcyere.

5.6.2 KoHTyphI

Mpu UCNONb3OBaHUU NPSIMOYTrOSIbHOrO KOHTYpa BHYTPEHHWE pa3Mepbl MPOTUBOMOSIOKHBLIX CTOPOH He
OOIKHbI pasnuyatbes 6onee yem Ha 0,2 mm.

Mpu ucnonb3oBaHUM KPYrrioro KOHTypa BEPTUKAmNbHLIA U rOPU3OHTaNbHBIA BHYTPEHHUE OMaMeTpbl He
DOMKHbI pasnuyaTbes 6onee yem Ha 0,2 Mm.

6 OT60p Npo6

Mpoba, npeacraBneHHas B nabopaTopuio ons MCCNefoBaHus, He OOIMKHA ObiTb NMOBPEXAEHHOW uUNn
M3MEHeHHOM BO BPEeMS TPAHCMOPTUPOBAHUSA UIU XPAHEHUS.

Mertog ot6opa npo6 He permamMeHTUpPOBaH HacTOSWMM cTaHAapToMm. PekomeHgyembiii metog ot6opa
npo6 npusepeH B 1ISO 707.

MUcnonbayemble aBToMaTuyeckue npobooT60pHUKN [OSMKHBI ObITh NpeABapUTENbHO aTTECTOBAHDI.

7 NMoaroToBKa NpPo6bl K UCMILITAHUIO

7.1 XpaHeHue

Mo Havana ucnbITaHWin N KOHcepBaUuK Uccriegyembie Npobbl XpaHAT Npu Temnepartype (4 £ 2) °C.

Ecnu otobpaHHble npobbl He GbiMu UCTbITaHbl B TeYeHMe 6 Y, To X HeO6X0AMMO 3aKoHCepPBUPOBAThb,
DobaBnss XMMUMYecKkue KOHCepBaHTbI, Hanpumep GopHYIO kucnoTy, 6poHonon unu guxpomar kanusi. Makcu-
MasibHas KOHUEHTpauus 60pHoi KUCNOThl gomkHa ObiTb He Gonee 0,6 r Ha 100 mn uccnegyemoii NpoGkl.
MakcumanbHas KOHUEeHTpauusi 6poHonona gomkHa 6biTb He 6onee 0,05 r Ha 100 mn uccnegyemoit Npobbl.
MakcumanbHas KOHLEHTpauus guxpomara kanusa gorbkHa Obitb He Gonee 0,1 r Ha 100 mn uccnegyemoi
npo6bl. Cpok XpaHeHUs KOHCEepBMPOBaHHbIX NPo6 npu Temnepatype (4 + 2) °C — He 6onee 6 AH.

Bo uabexaHue HeraTMBHOMO BIMSIHUSI Ha SKOJTIOMMHECKY0 06CTaHOBKY PEeKOMEHOYeTCsi OrpaHuuuTb UC-
nonb3oBaHMe guxpomarta Kanus B npoﬁax, 3aKOHCepBUPOBaHHbIX ONA XpaHeHUs.

7.2 NMogroToBka Npobbl

Wccnepyemyio npoby (cM. 7.1) HarpesatoT Ha BogsHoi 6aHe (5.1) po Temnepatypbl 40 °C. TwartensHo
nepemMeLuBaloT. OxnaxaarT npoby A0 TemnepaTypbl, Ha KOTOPYIO kanubposaH Mukpolunpuy (5.4), Hanpu-
mep go 20 °C.

PaasogsaT uccnegyembie npobbl ¢ npepgnonaraéMbiM  KOJIMYECTBOM COMaTUYECKUX KIeTOK Bbille
1 000 000 knetok/mn cbocchaTHO-OydpepHbIM pacTBopoM (4.2), YTOGbI NONY4YUTL KONUYECTBO COMATUYECKMX
knetok Bbiwe 500 000 kneTok/Mn B KaXA0i pasBeneHHOW uccneayemoii npoGe.

V,

8

TV,

roe d — koahULIMEHT pasBeaeHUs ONs NosyyeHuss B uccnegyemoii npobe cogepkaHus cCoMaTuyeckux
knetok 500 000 kneTok/M;
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V, — 06bem, uccnepyemoii npobbl, MiT;
Vp — 06beM GychepHoro pacTeopa, UCNosb3yeMoro AnA pa3seaeHus uccrnegyemoin npobsbl, Mi.
DduKCHpYIOT MCKOMBI KoachcdbuLmeHT pa3sefeHus d, 06bem uccnepyemoli npobel V; n o6bem GycepHoro
pacTeopa Vj, ucrnonbayembie Ans nonyyeHus ypebyemoro passegeHus.

8 Metoauka ucnbiTaHus

M3 kaxpgour aHanuaupyemon npobbl FOTOBSIT M pacnpefensiiot Ha NPeaMeTHOM CTekslle MUHMMYM ABa
npenaparta. Crekna (5.6) moioT, Hanpumep ataHonom (C o6bemMHoil gonei cnupta 95 %), cywar yucToit
hunbTpoBanLHOK Gymaroi, hrnambupyloT u oxnaxagator.

8.1 NMpurotoBnexne maska v oKpaliMBaHme

MpurotoBneHue maska 1 OKpaluMBaHUEe NPOBOASAT B COOTBETCTBUM C 8.1.1 unm 8.1.2.
I'IpumeanMe - OKanJMBaHVIe Ma3Ka KO3bero MoJioka npeacrassieHO B NPUIIOXeHUun B.

8.1.1 MpuroTtoBneHne Maska M OKpawMBaHue Kpacawmm pactsopom Newman-Lampert

Mukpouwunpuuom (5.4) otbupaior 0,01 mn uccnegyemoi npobbl (pa3BefeHHo COOTBETCTBYIOWMM 00Opa-
30m) (cm. 7.2). MNpombiBaOT MUKPOLLNPUL, Uccriegyemoin npoboi. NMpu Heo6XxoguMOCTU TWATENBEHO U OCTO-
POXHO NPOTUPAIOT HAPYXXHYIO CTOPOHY LUNPULA, KOTOpas conpukacanach ¢ uccregyemoi NnpoGoi.

Mpo6y NoMeLLaloT Ha YUCTOe NPeaMETHOE CTEKNO Nnrolaabio 1 cM” (5.6) U paBHOMEPHO pacnpepensioT
WINOW NO BCEW YKa3aHHOW NnowiaaM, KOHTPONMpYs paBHOMEpHOe MOKpbITUE MroLaaum, 6NM3Kkoi K nepumeTpy.
Ma30K NONHOCTLIO BLICYLLUMBAIOT NPU KOMHATHOW Temneparype.

MorpyxaloT BbiCyLUEHHbIA Ma30K Ha NMPEeOMETHOM CTekne B MOAU(bULIMPOBAHHBIA KpacswWMin pacTBop
Newman-Lampert (4.1.1) He meHee Yem Ha 15 MMH. Ma30K BbICYLUMBAIOT NPU KOMHATHOI TeMneparType.

3areM 0CTOpPOXXHO NPOMLIBAKOT BOAONPOBOAHON BOAOW AN yAANEHUA U3NULIKOB Kpacku. OnATb BbICy-
LWMBAIOT U XPaHAT, 3almLLan oT Nbinu.

8.1.2 OxpawmBaHue KpacsiLluM pacTBOPOM 3TMAMYM GpomMuaa n NpUroToBneHue Maska

CwmelwmBsaioT 1 Mn NOAroTOBREHHOW uccneayemoil npobbl (CM. 7.2) ¢ 1 Mn kpacswero paboyero pac-
TBOpa 6pomupa aTugus (4.1.2.3) B npobupke. NaberaloT nonagaHua ceeta Ha cmech. Harpesatot npo6upky
Ha BogsiHoi 6aHe (5.1) fo 50 °C B TeueHune 3 MUH. OXNaxA[A0T [0 KOMHATHOW TeMnepartyphl.

Mpu nomoww mukpownpuua (5.4) otéupaiot 0,01 mn cmecu. NMpomMbiBaIOT MUKpPOLUNPUL, cMechio. Mpu
HeoBXO0AUMOCTU TLLATENIBHO M OCTOPOXHO MPOTMPAIOT HapYXHYI0 CTOPOHY LUMNPULIA, KOTOpasi conpukacanach
CO CMeChI0.

MomeLLalT CMeCb Ha YUCTOE MPeaMEeTHOe CTeKSo nnowaabo 1 om? (5.6). Mpu nomoLLM UMbl paBHO-
MEpHO pacnpeaensioT uccnegyemyto npoby no Bceil ykasaHHOW Nowagun, OgHOBPEMEHHO NpoBepsis, YTobLI
nnowaak, 6nuskas kK nepuMeTpy, Gbina paBHOMEPHO NOKPbITa. BbICYLUMBAIOT Ma30K NpU KOMHATHON Temne-
parype.

8.2 OnpeneneHue

8.2.1 OnTMMKM3aLMA NokazaHUM MMKpPOCKONna

C nomowipio mMukpockona (5.3) B nonyyeHHom maske (8.1.1 unu 8.1.2) nogcumThIBalOT Siapa KIeToK Ha
nonsix, NMOSIHOCTBIO MOKPbITbIX MAa3KoM Morioka. BeibupaioT HauGonee npuemnemoe yeenuuenue (500x —
1 000x%), 4TOObI NONY4YUTL B CpeaHeM He 6ornee 20 KNeToK B KaXA0M nose.

KneTku cogepxar okpalueHHble sgpa. Paamep kneTok, kak npaeuno, He MeHee 8 Mkm. Mpu nopcyeTe He
YUUTBIBAKOT KIETKU MeHee 4 MKM (CM. pucyHok 1). Mpu nogcyeTe yunThiBakT (hparMeHTbl NpyM BO3MOXHOCTU
mpgeHTudukauum 6onee 50 % spepHoro matepuana. lNpu nogcyete KnacTepbl KNETOK YYUTHIBAKOT KaK OAHY
KIETKY, ecnu sigepHble eauHULbl pasgeneHbl He oTyeTnmeo. CM. Takke pucyHku 2 u 3.
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Maxkpodpar MonumopdoHykneapHbie Jlumcpouut

neikouutsl (PMN)

8 — 30 Mkm 10 — 14 MKkMm 5—10 Mmxm
Bbicokoe COOTHOLWEeHWe 90 % — OCTpLIA MaCTUT, Hu3skoe cooTHoweHne
uuTonnasma/agpo. daro- 60 % — xpoHuyeckuit MacTUT.  UMTONnasmMa/saapo. UHTeH-
uUMTO3, NpeacTaBneHve aHTu- Huskoe COOTHOLLEHWEe LUTO- CMBHO OKpaLLeHHOoe fifpo
reHa, cekpeLs xeMoarTpak- nasmMa/ sgpo. daroumTos. T-xennepa, T-cynpeccopa,
TaHToB MepBas NUHUA 3aWUTLI OT B-knetkn

Macrtura

PucyHok 1 - lMpumepbl KneTok

CTb ISO 13366-1-2012

OnutenuanbHas Kretka

10 — 14 Mxm

£Aapo kpyrnoe.
Lutonnasma cnabo

okpalueHa

o
L2

OnuHbl knetok: L1 =9,79 MKM 1
L2 =2,77 MKM

PucyHok 2 - lpuMepkI KNIETOK KOpoBLero Mosioka (ysenv4yexuve 1 000%)
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L27

L22

(yBenuuenue 500x) (yBenuuenue 1 000x)

[OnuHa knetim: L22 = 9,08 mkM; L23 = 8,27 MkM; L24 = 4,95 Mkm;
L25 = 7,39 mkm; L26 = 6,37 Mkm 1 L27 = 3,58 mkm

PucyHok 3 — lNpuMepb! KITETOK KOPOBLEro MOJIOKa

B npumepe knacTtepa, NnpMBe4eHHOro Ha pucyHke 3, cneflyeT cuMtath naTh Knetok. Knetka L27 npony-
LeHa, TaK KaK ee AUaMeTp MeHbLUE 4 MKM.

MpumevaHve — Bobicokas kBanugukaums nabopaHTa SBNAETCH OCHOBHLIM YCIIOBUEM MNOJTyYEHNA OOBLEKTUBHbLIX pe-

3ynbTaToB MeToaa. ,U,nﬂ 66 NoBbllleHnA Heo6xo,un0 YyacTtoe uncnonb3osaHne Metoga v ydyacrtuve B Me)xnaﬁoparop-

HbIX UCCnegoBaHUAX.

Kak npaBuno, KneTku B MOJIOKE pacrnonoXeHbl COrNacHo pacnpeneneHuio MyaccoHa (cm. npunoxeHue C).
MuHumManbHoe yncno kneTtok N, KoTopoe criegyeT NOACYMTaTb B 3aBUCUMOCTM OT YPOBHS MOACYETA KIEeTOK
Ans nony4YeHus NpuBeaeHHoro koachduumeHTa sBapuaumm, yctaHoeneHo B Tabnuue 1.

JocToBepHOCTL pesynbTatoB obecneynBaeTCs NOACYUTHIBAHUEM MUHUMANbHO NMPUBEAEHHOTO “ucna
knetok. [onsA u nosockl, Ha KOTOPLIX NPOBOAAT NOACYET, BbIGUPAlOT TakuM 06pa3oM, YToObl NONy4YUTL pe-
NPe3eHTaTUBHOE KONUYECTBO Ha BCEM Maske.

Tabnuua 1 — MMHMManbLHoe YMcno KneTok N

KoHueHTpauus (x 1 000 kneTok/mn) CV (koacpcpuumeHT Bapuauum), % N (uucno kneTok)
<150 10 100
160 — 250 7 200
250 — 400 6 300
=400 5 400

8.2.2 MNMoacyeT saep B nonsx, crneaylowmx Apyr 3a Apyrom

MopcuuTbiBaOT AOpa B CNegylowWwmx apyr 3a ApyroM nonsix, B BepTUKasbHbIX yyacTkax B NOMsX, pacno-
NOXEHHbIX HA PaBHOM PAaCcCTOSIHUM APYT OT Apyra (CM. PUCYHOK 4 u Tabnuuy 1).

a) HaunHalot noacyeT ¢ NeBOoii CTOPOHbLI NPUBNM3UTENBHO ¢ paccTosHUSA d;. MpyU UCNONE30BaHUK Kpyr-
N0ro KOHTYpa MoAcUHeT HAUYUHAIOT C JIEBON CTOPOHbI FOPU3OHTANBLHOIO AUamMeTpa ¢ COOTBETCTBYIOLLEro pac-
CTOSIHUA d;, TaK, YToObl MOXHO 6bIIO NPOBECTH NoACHEeT MUHUMYM Ha MSATU NOMSIX BBEPXY y4acTka. Ons
NPAMOYIONbLHOTO U KPYFIoro KOHTYpa, Kak npaBuio, UCNonb3yloT paccTosiHue d;, pasHoe 0,5 mm.

b) MomewwaloT BEPXHUIA U HWKHWIA KPail NONSA OKPY>XHOCTU TaHTEHLUUAlNbHO HA BHYTPEHHIOI BEPXHIO
MU HUXKHIOKO rpaHuLly WwabnoHa (nocnegHuii He QOoMKEH NOSBNATLCA Ha none). B cnyyae HeMoKpLIToi nnoc-
KOCTH PAAOM € rpaHuLeit WwabnoHa perynupylor none B COOTBETCTBUM C rpaHULIAMKU Ma3Ka.
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¢) Nocne nogcyeta Ha NepBOM Nosie CMeLLaloT 06bLEKTMB MUKPOCKONa Ha (PUKCUPOBAHHOE PacCTOsHUe
dy BHU3 UM BBEPX K criefylolemMy nosio B HanpaBfieHUM HWKHEro WM BEPXHEero Kpas u Ha HOBOM none
nNpoBOAAT noacyeT. Kak npaBuno, NCNONb3yIOT paccTosHue dy, paBHoe 1 MM.

d) Mocne nopcyeTa Ha Nocneaywlem nosie NOBTOPSIIOT AEACTBUS, ONMUCAHHbIE B NEPEYUCNEHUn C),
DO AOCTUXEHUA NPOTUBOMNONIOXHOW CTOPOHbI (BBEPXY MIM BHU3Y) yyacTka. [lanee BbiOMpaloT oauH U3 cne-
DYIOWMUX BApUAHTOB:

— BapuaHT 1. Ha cnegyiowem none He NPOBOAAT NOACUET.

— BapuaHT 2. MNMpu NOABNEHUU HWKHEN UNKN BEPXHEA IPaHULbl, 3aHUMAIOLLEA MeHbLUe MOMOBUHBI NJIOC-
KOCTM OIS, CMELLalT 06beKTUB A0 TeX NOop, Noka rpaHuLia BHOBb MOJTHOCTBLIO HE UCHE3HET € NONs, KoTopoe
Nocrie 3TOro NOKPLIBAET TOSIbKO MA30K, U BbINOJIHAIOT NOACHET.

e) 3atemM nepemewlaloT 0O6LEKTUB BNpaBo Ha paccrosiHue d, (Hanpumep, d, = 1,5 Mm wnu d, = 2 Mm,
B 3aBUCMMOCTM OT Yucna Tpebyembix Nonei) u HauuHaloT NOACHET Ha HOBOM YYacTKe B MPOTMBOMNOSIOXKHOM
HanpasrneHuu (BBEpX UNKU BHU3).

f) MoBTOpSIIOT METOAUKY, ONUCaHHYIO B NepeyncrieHusix b) — e), 4o JocTwKeHMs NpaBoii CTOPOHbI LWab-
noHa.

g) Ecnu gns npoBeaeHuA nogcyeTa He 4OCTaTtouHo nonei (cM. Tabnuuy 1), NoACUMTLIBAKOT HA [ONOS-
HUTENbLHLIX Nonsx. ina 3Toro Heo6xoaumo chokycupoBaTb O6GLEKTUB MUKPOCKONa Ha gpyrme mecta (Ha-
NpUMep, U3MEHSI UCXOQHYIO TOUKY U/UU NOCTENEHHO M3MEHSS PaCCTOSIHUS NepeMelLeHus1) Tak, YTobbl no-
JIy4YdTb COOTBETCTBYIOLUME YUCIA KIETOK Ha MOJIsX, KOTOPbIe SIBNSIOTCS Penpe3eHTaTMBHbIMU NS BCEro
Maska.

h) MpoeogsT noacyeT cornacHo 9.1 Npu UCMONL30BAHUMU NPSIMOYTOSILHOIO KOHTypa unu cornacHo 9.3
NpY UCNONb3OBAHUM KPYITIOrO KOHTYpA.

Mpvmeyuanue — Mpu ncronbL3oBaHUM NPAMOYTONBHOIO KOHTYPa Ha BepTUKabHbIX YMacTkax pasmellalot 5 noneit Ha

paccrosHum 1 MM 1 10 y4acTKOB Ha PacCTOSIHUM 2 MM, YTO NO3BOJSISET NPOM3BOAUTL NnogcyeTsl Ha 50 nonsx. Mpu-

611M3UTeNbHO Takoe XKe YUCIIO Norelt NONYYaloT NpyU NPUMEHEHUW KOHTYpa Kpyrnoi (hopMbl, UCNONb3YA Te ke pac-
cTosiHUA. OnmHbl oTcTyna (NpomexyTka) U3MepsiloT OT OAHOIO M TOro XXe MecTa Ha none Npyu NOMOLLWM BepHbepa

(perynvpoBka no BepxHei UK HKHeil rpaHuLe) Tak, YToGbl OHU BKIIIOYANKU AMameTp Nons.

8.2.3 NoacyeT Npy nomoLM NONOC C UCNOMNbL30BaHMEM NMPAMOYTONLHOrO KOHTYpa

MopgcuuThiBalOT Sigpa B BEPTUKaNbHbIX NONOcax, pacnonoXeHHbIX Ha paBHOM PacCTOSIHUM ApYT OT apyra
(cm. pucyHok 5 m Tabnuuy 1).

a) HauuHaloT nogcyeT ¢ neBoi CTOPOHBI Ha paccTosiHum d;. Kak npaBummo, MCosb3yloT paccTosiHue dy,
pasHoe 0,5 mm.

b) HaunHatoT nogcyeT ¢ BEpXHei Unu HYWXKHeH rpaHuLblI NPAMOYrosibHOM obnacTu. MNMomeLaoT rpaHuuy
obnactu B cepeauHy nons Mukpockona. MNocne noacyeTa Bcex KIeTOK nepemellaloT 06bEKTUB B Hanpaere-
HUU NPOTUBOMONOXHOW rPaHULIbl U NOACHUTBLIBAKOT BCE KNETKM, KOTOPbIe NOSIBUNUCH B AaHHOIM Nonoce, noka
He ByaeT focTUrHyTa NPOTUBOMNONOXKHAA rpaHuLa. 3anucbiBaloT YUCIO NOACYMTAHHBIX KIETOK.

¢) 3atem nepemeLlaloT 06bEKTUB BNpaBo Ha paccTosHue dy, (Hanpumep, dy = 3 — 4 MM, B 3aBUCUMOCTU
OT yucna nonoc, Heo6xoAUMbIX AN Penpe3eHTaTUBHOIO KONUUECTBa BCEro Maska) MU HaYMHAKOT NOJCYET Ha
HOBOA noroce.

MoBTOPSIIOT b) U ¢), Noka He ByaeT AOCTUIHYTa NpaBas CTOpPoHa LWabrnoHa.

Ecnu gns npoeegeHus nogcyeTa He JOCTaTOMHO monoc (cM. Tabnuuy 1), NOACYUTLIBAIOT Ha [OMNOSHU-
TenbHbIX noniocax. Ona atoro Heo6xoaMmo ccoKycupoBaTb OGBEKTMB MUKPOCKOMNA Ha gpyrMe Mecra (Ha-
MpUMEp, M3MEHSSI MCXOLHYIO TOMKY W/WNKU NOCTENEHHO U3MEHSIS PacCTosIHUSA nepemMelleHus d,) Tak, YTobhbl
NONy4nTb YMCNa KIIETOK Ha Nonsix, penpe3eHTaTMBHbIe AR BCero Maska.

MopcunTbIBaOT pesynbTar, Kak onucaHo B 9.2.
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dW=15mMn
dH=1 mm

dL =05 mm
d=05mm
dWi2 =075 Mm

O-0-0—0—Q)
—0—C—O—O ?

)

1 — BHU3 A0 HWXKHEro kpas

PMcyHOK 4- BepTMKaﬂbele Y4acTK1 Ha Nosifx, pacnosioXXeHHbIX Ha paBHOM pacCTOAHUU ApYyr OT apyra,
MpU UCNOJIL30BAHUM KPYTJIOro UM NpAMOYroJibHOro KOHTypa

fdonenHUTenbHEE NONOCL).
NpH HecBxoguMocTH
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PucyHok 5 — BepTukanbHbie NOJIOChLI, PacnosioKeHHbIe Ha paBHOM PaccTosiHUM APYT OT Apyra
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9 MogcueT m BbIpaXeHue pe3ynLTaTos

9.1 NMogcueT ¢ ncnonb30BaHMEM NPAMOYroNbLHOrO KOHTYpa B NONSAX, CreAyIoWMX APYT 32 APYTOM

MposepsioT ycTaHoBNEeHHbIe 3HadveHns 20,0 n 5,0 MM gnunbl L U wimpuHel W, ma3ska, ucnonbays rpa-
AYVPOBKM M BEPHbEP MUKpOCKONa.
Bbiuncnsiior o6LLyI0 KOHLIEHTPaLMUIO ¢ KNEeTOoK no chopmMyne

_ WoxL xN, x1

-7 (1)
nx(?’] xN, xV,
unu
c=f, x N X 1
N, d
C NOCTOSIHHbIM pabouum cbakTopom f,,
W, xL,
2 ;
TX (%) xV,

rie ¢ — o6wan KOHLIEHTPaLUS, BLIPOKEHHAA B KONIMYECTBE KNETOK Ha MURIMATD;

W; — wupuHa maska, Mm;

Ls — pnuvHa maska, Mm;

N; — obujee KONMYECTBO NOACUYUTAHHBIX KIETOK;

D — guameTp nons MUKpocKona, Mm;

N; — KONUYeCTBO NONTHOCTBK NOACYUTAHHLIX MONE;

Vn —obbeM uccnegyemoit npobbl, pacnpegeneHHoi Ha npegmetHom crekne (cm. 8.1.1 wnm
8.1.2), mn (ecnu NS OKpaluMBaHWUA UCMONb30BaNu MoaUULIMPOBaHHBIN KpacsLLUMiA pacTBOp
Newman-Lampert (8.1.1), V,,, = 0,01 mn; ecnu gns okpaluMBaHUsi UCNONb30BaNU KpacsILLUii
pacteop 6pomuga atuaus (8.1.2), V,,, = 0,005 mn);

d - koaMUMEHT pa3BeneHUs, Cnosnb3yemsblil B 7.2 (6es paseegeHus d = 1; npu pa3BegeHUU
1:1d=0,5).

9.2 NoacueT B nonocax Npu UCNosib30BaHMM NPAMOYroNbHOro KOHTypa

MpoBepsioT ycTaHoBNEHHbIe 3HayeHusi 20,0 1 5,0 MM AfMHBI M LIMPWHBI Ma3Kka ¢ UCNONb30BaHUEM rpa-
OyVPOBOK M BEpHbepa MUKpOCKona.

BbluncnsioT o6LLy10 KOHLIEHTPALMUIO C KIIETOK No ¢opmMyne

=—>= t x— (2)
D, xN,xV, d
uwm

€ NOCTOSIHHBIM pabounm chakTopom f,

f,=—"2—,
D, xV,,

rae Np — KONM4YecTBO NOMHOCTBIO NOACUUTAHHBIX MONOC.
MosicHeHUs ApyrMx CUMBOJIOB yKa3saHbl B 9.1.
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9.3 MNoxcueT B NonsAx, cneayoWMX APYr 3a APYroM, NPU NCNONb30BaHUM KPYTIIOro KOHTYpa

lMpoBepsiloT AgMameTp Mas3ka, pasHbiii 11,28 MM, UCnonNbL3ya rpagyupoBKM U BEpHLEP MUKpOCKona.
BbiuncnsioT o6LLyl0 KOHLIEHTpauumio ¢ no copmMyne

Dc2 x N,

1
C=—p2 ——t x— 3
DZxN,xV,  d ©)

wn

C NOCTOSIHHLIM pabouum ko3 uLmueHToM £,

rge D, — pmameTp Ma3ka, MM.
MNosicHeHWst ApyrMX CUMBOJIOB yKa3aHbl B 9.1.

9.4 BoipaxeHue pe3ynbLTaToB

PeaynbTaTtbl UCMbITAHUA BbipaXaloT B LieNnbiX YMCHax, OKpYriieHHbIX A0 ThiCAY (Hanpumep, 3anucbiBaloT
401 586 kneTok/mn kak 402 000 kneTok/mn).

10 MNpeun3noHHOCTbL

3HaueHusi CXOQUMOCTU U BOCNPOU3BOAMMOCTU Gbinu MONyueHbl U3 pe3ynbTatoB MexnabopartopHoro
UCNbITaHUS, NpoBefeHHoro B cootBeTcTBUM ¢ ISO 5725-1 n ISO §725-2. NMogpobHocTu aaHHoro mexnabo-
PaTOPHOrO UCTLITAHUS KPaTKO U3NOXEHbl B MPUIoXeHuu A.

3HayeHus, yCTaHOBNIEHHbIE B XOA4E MexXI1abopaTopHOro UCNbITaHUsi, MOTYT He BXOAUTbH B OManas’oH
KOHLIEHTpaLMii U MaTpull, KOTOpbIe OT/IMYAIOTCH OT YCTAHOBJIEHHbIX.

10.1 CxogumocTb

AGconioTHan pasHuLia Mexay ABYMA pesynbTaTaMu HEe3aBUCUMMbIX UCTIbITAHWNA, NOSTy4YeHHbIMU NpU UC-
NnonbL30BaHUM OQHOTO METOAA Ha UAEHTUYHbIX NpobGax maTepuana B ogHoW naboparopumM OQHUM UCnbITaTe-
nem npu McrnoNb3oBaHUU OJHOTO 060PYyAOBaHUA B TEYEHUE KOPOTKOro Nepmoaa BpeMeHu, He AormkHa bonee
yem B 5 % crnyyaeB ObiTh GosbLUe 3HAYEHUI, ykasaHHbIX B Tabnuue 2.

Tabnuua 2 — 3HayeHUA CXOAUMOCTH

KoHueHTpaLms CraHaapTHOe OTKIIOHeHWe CXOAUMOCTH S, Mpepen cxogumocTy r
(x1 000 kneTok/mn) (x1 000 kneTok/mn) (%1 000 kneTok/mn)
245 38 107
455 43 121
679 69 192
791 110 308

10.2 BocnpoM3BoaAUMOCTb

AB6conioTHas pasHuua Mexgy ABYMSi pe3ynbTaTaMu HEe3aBUCUMbIX MCTIbITaHUMA, NOMyYeHHbIMKU NPU UC-
noNb30BaHWM OJHOrO METOAA Ha MASHTUYHBLIX Npobax MaTepuasna B pasHbix labopaTopusix pasHbIMM UCTIbI-
TaTensiM1 NpU UCTONbL30OBaHUM Pa3HOro 06opyaoBaHus, He aorkHa Gonee yem B 5 % cnydyaeB GbiTh Gonb-
e 3Ha4YeHWi, yKasaHHbIX B Tabnuue 3.

10
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Tabnuua 3 — 3HayeHUss BOCNPOU3BOAUMOCTH

CTaHgapTHOe OTKIIOHeHWe
KoHueHTpaLus Mpeaen BocNPoU3BOAUMOCTU R
(%1 000 kneTok/m) aoz::r%%al?ﬁ:;?dc;:)&; (%1 000 kneTok/mn)
245 41 114
455 62 174
679 78 218
791 110 308

11 MNMpoTokon ucnbiTaHUA

MpOTOKON UCTILITAHUS LOJDKEH BKOYATD:

a) Bcio HcopMaumio, Heobxoaumyio AN NonHon uaeHTuduKaLmumM Npoodhbi;

b) metop oT6opa Npo6, ecnu oH U3BECTEH;

C) MeTop, UCTIbITAHUS CO CCLUTKOM Ha HACTOSILLMIA CTaHaapT;

d) Bce getanu, He ONUCaHHLIE B HACTOSILLEM CTaHOapTe UnKn He obs3atenbHble, BMecTe ¢ NogpobHO-
CcTAIMU NIoObIX HEeNPEeABUAEHHbIX CITy4aHOCTEN, KOTOpbie MOTYT MOBIUATL Ha pe3ynbTar (bl) aHanuaa;

€) nony4eHHble pesynbTaThl UCTIbITAHWIA UNU OKOHYATESbHLINA 3asBEeHHbIN pe3ynbTaT, ecnu 6bina npo-
BepeHa NOBTOPAEMOCTb.

11
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Mpunoxexnue A
(cnpaBo4Hoe)

CoBmeCTHOE ucnbiTaHue
A.1 O6wme nonoxeHun

MexgyHapoaHOe COBMECTHOE UCCriefoBaHWe KOPOBLENo MOJIOKA, BKloualowee BoceMHaguath nabo-
paTopuii u TpuHaguaTh cTpaH, 6blo NpoBeAeHo B okTaGpe 2005 r. Bbino uccneaosaHo 8 Npob npu YeTbipex
YPOBHSIX KOHLUEHTPaLMK KIETOK Ha MUNTMAMTP U NOAESIeHHbIX Ha 16 «cnenbix» aybnukaTos:

CpepaHue 3HauyeHUs KaXXaoro YpoBHS KOHLIEHTpaLUumn Gbinu cnepyowmmu:

—ypoBeHb 1, npobbl A u B: 245 000 knetok/mn;

— ypoBeHb 2, npobbl C u D: 455 000 knetok/mn;

— ypoBeHb 3, npobbl E u F: 679 000 knetok/mn;

— ypoBeHb 4, npobbl G u H: 791 000 knetok/mn.

WcnbitaHue 6b1no opraHu3oBaHo A.lLA. (aBTOPUTETHbIM MHCNEKLMOHHbIM opraHom) Laboratorio Stan-
dard Latte (JlaGopaTopus craHgapToB moroka), Makkapese, Pum (Utanus). Buinu npoBegeHsl ctatuctuye-
ckue uccnegoBanms B cootBeTctBuM ¢ 1ISO 5725-1 u ISO 5725-2 1 nony4yeHbl NPeLUsMOHHbIE faHHbIe, yKa-
3aHHble B Tabnuue A.1.

Tabnuua A.1 — Pe3synbTathl MeXnabopaTopHOro UCNbITaHUA

YpoBeHb
1 2 3 4

HeyuyacTteoBaBlUME NOCNE YCTPAHEHUA PE3KO OTKIOHSIIOLMXCA 3HAYSHUA 24 23 24 24
CpepHee 3HaqeHue, x1 000 kneTok/mn 245 | 455 | 679 | 791
CraHgapTHOe OTKNoHeHue cxogumocTtu s, x1 000 knetok/mn 38 43 69 110
KoadcdpuumeHT Baprauum cTaHgapTHOrO OTKITOHEHUSA CXOAUMOCTH, % 16 9 10 14
Mpegen cxogumoctu r (2,8s,), x1 000 knetok/mn 107 121 192 | 308
CraHpgapTHOe OTKITOHEeHWE BOCTPOM3BOAUMOCTHU Sg, X1 000 kneTok/mn 41 62 78 110
KoadbcduumeHT Baprauum ctaHgapTHOro OTKIOHEHUS! BOCNPOVU3BOAUMO- 17 14 11 14
cm, %

Mpepgen socnpoussogumoctu R (2,8sg), X1 000 knetok/mn 114 174 | 218 | 308

12
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Mpunoxenue B
(cnpaBoyHoe)

OkpalwmnBaHme KO3Lero Monoka

B.1 Kpacsilume pacTBopbl Ans KO3Lero Monoka [8]

B.1.1 ®ukcarop KapHya
B.1.1.1 KOMNOHEeHThI

Xnopodopm 60 mn
YkcycHasn kucnota negsHas 20 mn
100%-HblIiA STUNOBbIA CNUPT 120 mn

B.1.1.2 NpuroToBnexue

No6aensiioT nocnefoBaTenbHO XIopoopM W YKCYCHYIO KUCIIOTY NIefsHyI0 B 3TUSOBbINA CIIUPT U Twia-
TesIbHO NepeMeLLMBaIoT.

B.1.2 Kpacswumin pacTBOp METMNIOBOrO 3eN1eHOro M NMpPoHnHa-Y

B.1.2.1 CocTtaB

MUpOHUH-Y 10r
MeTunosblii 3eneHbIin 0,56r
HemuHepanu3oBaHHas Boga 196 mn

B.1.2.2 MNpurotosnenue

No6GaensioT nocnepoBaTeribHO NMUMPOHUH-Y M METUNOBbLIA 3eneHbiit B KONby C AeMUHEepann3oBaHHOMN
BOAOW U TIWATENbHO NepemelumBaloT. PunsTpytoT uepe3 unbtp (5.2) U XpaHaT B KonbGe U3 KOPUYHEBOIO
cTekna. lNMepep uCNonL3oBaHMEM PacTBOP CHOBA (OUNLTPYIOT Yepes cunbTp (5.2).

B.2 NpurotoBneHne maska

MpoBOAAT OKpalLMBaHMe Ma3ka Ha NpedMEeTHOM CTEKI1e Mo creaytoLel cxeme:

1 dukcatop KapHya (B.1.1) B TeueHue 5 MuH.

2 50%-Hblit aTAHON B TeYeHUe 1 MUH.

3 30%-Hbli aTAHON B TeYeHne 1 MuH.

4 Bopa B Te4eHue 1 MuH.

5 OkpalumBaHue B KpacsaLeM pacTBope NMPOHUHA-Y U METUIIOBOrO 3e1IEHOro B TeYeHUe 6 MUH.
6 BbicTpasi NPoMbIBKa H-GYTUNOBLIM CIMPTOM M 3aTEM KCUMOJSIOM.

7 XpaHeHue nNpeaMeTHbIX CTEKOS B 3aLLMLLEHHOM OT MbIfK MecTe.

13
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Mpunoxenue C
(cnpaBouHoe)

Pacnpeaenenue lNyaccoHa
Kak npaBuno, KneTku B MOSIOKE PacrosioXeHbl COracHO pacnpeneneHuio lNMyaccoHa. PacnpepeneHve
lNyaccoHa gonyckaer, yTo:
M=v=4¢,
roe M — cpegHee 3HaueHue,
V — Bapuauyus;
S — craHgapTHOe OTKIIOHEHue.
Co0TBETCTBEHHO, KO3thULIMEHT Bapuauum CV:

oV =5 x100%,
M

unm

)
cV = 100 /°.

s
unm

100%
Ccv= .

N

roe M — cpegHee aHauyeHue, npegcTaensowee coboit YACNO NOACHATAHHbBIX eAUHUL, (KNETOK) Npu Noa-
cyeTe KonuyecTsa COMaTUYECKUX KIETOK.

14
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