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MpeaucnoBue

Lenvu npuHumnel ctTaHaapTusaumm B Poccniickon Pegepauumu yctaHosneHs PegepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexHU4EeCKOM peryrnmposaHumny», a npasuna npuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccuiickoin ®eagepauumn — FOCT P 1.0—2004 «CtaHgapTusauus B Poccuitckoin degepaumn.
OCHOBHbIE MONOXEHUAN

CBegeHus o cTaHpapTe

1 PA3PABOTAH ®enepanbHbIM rocyaapcTBeHHBIM yupexaeHem « Bcepoccuinckuin rocygapcTeeHHbIN
LleHTp kayecTBa M CTaHAaPTMU3ALMN NEKAPCTBEHHBIX CPEACTB AN XUBOTHBLIX U KopMmoB» (PIY «BMHKN») n
HayuHo-TexHu4Yecknm LeHTpoM «JekapcTea n 6uotexHonornay (HTL «JlekbroTex»)

2 BHECEH TexHu4eckum komuTeToM no ctaHaapTnsaummn TK 454 «OxpaHa XXU3HWU U 300pOBbS XNBOT-
HbIX U BETepUHaPHO-CaHNTapHas 6€30MacHOCTb NPOAYKTOB XKUBOTHOTO NPOUCXOXAEHNUS U KOPMOBY

3 YTBEP>XOEH M BBEAEH B JEWCTBWE Mpukasom deaepanbHOro areHTCTBa No TeXHUYeckomy
perynnposaHuio n metpornorum ot 9 nons 2009 r. Ne 237-cT

4 BBEJOEH BMNEPBbLIE

UHbopMayusi 06 USMEHeHUSIX K HacmosiuweMy cmarHOapmy nybriukyemcs 6 exe200HO uzdasaemMoMm
UHbopMayUOHHOM yKa3amerie « HauuoHarbHble cmaHOapmbl», @ MEKCm U3MeHeHUU U ronpasok — 8 exeme-
CSIYHO U30asaeMbix UHGOPMaUUOHHbIX yKazamensix « HauuoHaneHbie cmaHdapmei». B cnydae nepecmMompa
(3aMeHbl) Unu omMeHbl Hacmosiw,e2o cmaHdapma coomeememeytoujee yeedomreHue bydem onybnukosaHo
8 eXXeMeCSIYHO U3dasaeMoM UHGhOpMaUuUOHHOM yKka3amere «HayuoHarnbHbie cmaHOapmbl». Coomeememay-
rowjast UHghopmayusi, yeedoMIeHUe U MeKCMbI pasMelaromces makxe 8 UHGhopMalUoHHOU cucmeme obLez0
r10/1b308aHUsT — Ha oghuyuansHoM catime @edepalibHO20 a2eHmcemea 10 MeXHUYECKOMY pe2ynuposaHuio u
mempoiioauu 8 cemu ViHmepHem

© CrangaptuHdgopm, 2009

HacToswuit cTaHaapT He MOXeT BbITb MOMHOCTHI0 UM YACTUYHO BOCTIPOU3BEAEH, TUPaXUPOBaH U pac-
npocTpaHeH B ka4ecTBe ocuLmManbHOro u3aaHns 6es paspelueHus deaepansbHOro areHTCTBa nNo TeXHUYecKo-
MYy perynMpoBaHuto U METPOMOTHM
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HALULUWOHANBbHBLIA CTAHOAPT POCCUMUMCKOW OGEOEPALMUMN

NPENAPATbI ®EPMEHTHbIE
MeToabl onpeaeneHus hepMeHTaTUBHON aKTUBHOCTU huTasbl

Enzyme preparation.
Methods of detection of phytase activity

DaTta BBegeHna — 2010—01—01

1 O6nacTb NPUMeHeHuUA

HacTosiumid ctaHaapT ycTaHaBnueaeT MeToabl onpeaeneHus hepMeHTaTUBHON aKTUBHOCTM uTasbl
chepmeHTHBIX NpenapaToB 1 hepMeHTCcoaepKalLMX CMecel ¢ UCNONb30BaHNEM B kadecTse cybeTpaTa cuTaTta
HaTpus.

Mpumeyanune— PepmeHT putasa — mmo-uHoaut-rekcadocdar 3-cochorvgponasa (3.1.3.8) [1], katanu-
31pyeT rMAponNMTUYECKOe pacluenneHmne 3mpos nHoauTa n pocdopHoOm KMCNOTbI ((PUTHHA), HauMHas ¢ nonoxeHus C,, ¢
BblcBOGOXAEHNWEM docthaToB.

2 HopmaTtuBHbIe CCbINKK

B HacTosiWeM cTaHdapTe NCMofb30BaHbl HOPMAaTUBHBIE CChINIKW Ha crieytoLme cTaHAapTh:

FOCT 61—75 Peaktusbl. Kucnora ykcycHas. TexHuyeckue ycrnosus

FOCT 199—78 PeakTuBbl. HaTpuit ykcycHokUCnbI 3-BoaHbIA. TexHU4eckue ycrnoBus

FOCT 1770—74 (NCO 1042—83, NCO 4788—80) Mocyna mepHas nabopaTtopHasi cTeknsiHHas. Linnux-
APbl, MEH3YPKK, konbbl, Npobupku. ObLne TexHUYeckne ycrnosus

FOCT 3118—77 PeakTtusbl. Kucnota consHas. TexHu4eck1e ycnosus

FOCT 3765—78 PeakTBbl. AMMOHWI MONIMG64eHOBOKUCTILINA. TeXHUYeckne yCroBus

FOCT 4198—75 PeakTuBbl. Kanuit pocopHOKUCTIbIA 0aHO3aMeLLeHHEIR. TeXHUYeCcKUe YCNoBuUs

FOCT 4204—77 PeaktuBbl. Kucnota cepHasi. TexHn4eckue ycnosus

FOCT 4461—77 PeakTuBbl. Kucnota asotHas. TexHudeckue ycrnosus

FOCT 6709—72 Boaa anctunnupoBaHHas. TexHu4eckune ycrnosus

FOCT 9147—80 Mocyna n obopyaosaHue nabopatopHble hapdoposbie. TeXHUYECKUE YCNoBUS

FOCT 9336—75 PeakTnbl. AMMOHWUIA BaHaAUEBOKUCTIEIN MeTa. TexHnyeckue ycrosus

FOCT 10931—74 PeakTuBbl. HaTpnint MonMbaeHOBOKUCTILIA 2-BOAHBIA. TeXHUYeckne YCnoBus

FOCT 13867—68 MpoaykTbl xuMudeckne. O603HaUYeHNs1 YACTOTEI

FOCT 20264.0—74 MNpenapaTtbl hepmeHTHbIE. MNpaBuna npuemk1 n Metoabl oT60pa Npob

FOCT 24104—2001 Becbl nabopaTopHble. O6LMe TexHuueckue TpeboBaHus

FOCT 24147—80 AMMUMak BoaHEIN 0cOB0N YNCTOThI. TEXHUYECKUE YCNOBUSA

FOCT 25336—82 NMocyaa n ob6opyaoBaHue nabopaTopHble CTEKNAHHBIE. TUMbl, OCHOBHLIE NapameTpbl
1 pasmepsl

FOCT 29227—91 (UCO 835-1—81) Mocyaa nabopaTopHas cTekNsHHasA. MNuneTkn rpagyupoBaHHbIe.
YacTb 1. O6wne TpebosaHus

MpumedaHune— pu NONb30BaHUM HACTOALLMM CTaHAAPTOM LiefnlecoobpasHo NPoBepuTh AeVCTBUE CCbINoY-
HbIX CTaHAapTOB B WMHMOPMALMOHHOW CUCTEME OOLWEro nonb3oBaHWs — Ha oduumansHom carTe PegepanbHOro
areHTCTBa N0 TEXHUYECKOMY PeryMpoBaHuIo U METPONOTMK B CETW IHTEPHET MW NO €XEeroaHo n3gasaeMomMy MHopma-
LUMOHHOMY ykasaTento « HaunoHanbHble CTaHaapTbi», KOTOPbIV ONy6nvKoBaH No COCTOAHUIO Ha 1 AHBAPA TEKYLLEro roaa, n
MO COOTBETCTBYIOLLMM EXEMECAYHO U3aaBaeMbiM UHPOPMALMOHHBIM yKa3aTensim, ony6nvkoBaHHbIM B TEKYLEM roay.

W3paHune ocpmumansHoe
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Ecnu cobinouHblii cTaHaapT 3aMmeHeH (M3MeHeH), TO NpW NONb30BaHWU HACTOSWMM CTaHAaPTOM CriedyeT pyKOBOACTBO-
BaTbCH 3aMEHSIIOLMM (U3MEHEHHbIM) CTaHAApPTOM. ECn cCbiNOYHbIN CTaHAapT OTMeHeH 6e3 3ameHbl, TO NONOXeHue, B
KOTOPOM JaHa CCbINKa Ha Hero, NPUMEHSIETCS B HacTU, He 3aTparmBaroLLer 9Ty CCbInky.

3 TepMuHbI M onpeaeneHus

B HacTosLwwem cTaHaapTe NpUMeHeHbl creaytowne TEPMUHBI C COOTBETCTBYOLLUMU ONpeaeneHUaMA:

3.1 rmaponus: PacuienneHve NcxoaHoro coeguHeHns Ha asa 6onee npocThIX B NPUCYTCTBAN MOTEKYI
BOAbI.

3.2 drepMeHTaTUBHbBIN rMAPoONnuU3: MapPons BbICOKOMOMEKYSPHLIX COeAUHEHWUIA NOA BO3AENCTBUEM
KaTanusatopos 6enKoBOWN Nprpodbl — rMAPONUTUYECKX bepMeHTOoB (rnaponas, knacc 3 [1]).

3.3 cy6ceTpat: CoeanHeHne 1y BeLLecTBO, Ha KOTOpOe BO3AENCTBYET AaHHbIA hepMeHT.

4 MeToa onpeaeneHns hepMeHTaTUBHOW aKTUBHOCTU (pUTa3bl
c o6pasoBaHueM MonNnMG4eHOBOW CUHU

4.1 XapakTepucTuka metoga

4.1.1 MeToa OoCHOBaH Ha KONMUYECTBEHHOM ONpeaeneHun coaepXaHusi HeopraHudeckux cgocdaTtos
(PO,), obpasytoLlmxca B pesyibTaTe AeicTBUA hepmeHTa cuTasbl Ha cybeTpaTr — dutaT HaTpus (HaTpueByto
conb UTUHOBON KNCMOTbI) MPU onpeaeneHHbIX CTaHAapPTHBIX YCIOBUSX, MyTEM UX CBA3bIBAHUA MonNuGaaTom
HaTp1s U BOCCTaHOBIIEHWEM ABYXJIOPUCTLIM OfTOBOM € 06pa3oBaHMEM OKPALLEHHOTO B CUHWUIA LBET KOMNNEeK-
ca — MonMbaeHOBOM CUHM.

MeToa ncnonbayeTcs NPY BO3HUKHOBEHUW Pa3HOrfacuid B kayecTBe apbutpaxkHoro.

4.1.2 3aeavHuuy utasHon aktusHocTu (1 ea. ®A) npMHUMAaIOT KONMUYeCTBO (hbepMeHTa, KaTanuaupyio-
Lee ruaponus cdoutata HaTpusi c obpasosaHuem 1 MKMOnsi HeopraHudeckoro docchaTa 3a 0gHY MUHYTY B CTaH-
AapTHbIX ycnosusix (Temneparypa 37 °C, s3HaveHne pH 5,5, npoaonkutensHOCTb rmaponusa 15 MuH).

4.1.3 VIHTEHCUBHOCTbL OKpaCcKU U3MepSoT hOTOKONIOPUMETPUYECKUM METOA0M MPU ANMHE BOMHbI 0T 650
00 700 Hm.

4.1.4 KonuuecTBo BblaeneHHbIX HeopraHudeckux poccaTtos onpeaensaoT No rpagynpoBoYHOMY rpadu-
KY, MOCTPOEHHOMY Kak OYHKLMA ONTUYECKOW NIOTHOCTN OT MOSIAPHOM KOHLEHTpauun chocdaTtoB, MKkMonb/ cm3,

MeTog noseonseTonpeaenats ot 0,05 40 0,40 Mkmonb/cm? cpocpatos. uanasoH UsMepeHnin KOHTPONU-
pyemoro nokasatenst 500—8000 eqg. PA.

4.2 CpepcTBa u3MepeHU, BcnoMmoratenbHoe o6opyaoBaHue, peakTUBbI

4.2.1 Ons onpepeneHnsa depMeHTaTUBHON akTUBHOCTU buTasbl UCNONb3YIOT credylolme cpeactsa
nsMmepeHunin u obopyaosaHue:

- oToanekTpokoniopumeTp (PIK) moboro TuNa, KoTopblil 06ecnevnBaeT U3MepeHUst NPU ANUHE BOSHBI
0T 650 Ao 700 HMm, € NOrpeLIHOCTLIo U3MepeHua koddduumneHTa nponyckaHus He 6onee 1 % (He 6Gonee 0,01
€OUHNLLBI OMTUYECKOW MITOTHOCTN);

- pH-meTp ¢ Habopom 3nekTpoAoB AN U3MepeHUs B AnanasoHe oT 0 ao 14 pH, c npeagenom gonyckae-
MO norpeLuHocTuy B akcnnyaTtauumn + 0,1 pH;

- MarHuTHyo MeLlanky noboii Mmapku, koTopas obecnevnmBaeT CKopocTb BpalLeHus Ao 800 MuH1;

- ynbTpaTepmocTaT Ui BOAAHOW TepMOoCTaT C TOYHOCTLIO perynmposaHus Temnepatypsbl = 1 °C;

- nabopaTopHyto LeHTpudyry noboro Trna, kotopas obecrneunBaeT CKOPOCTb BpalleHUs He MeHee
7000 muH";

- BecblnabopatopHble o FOCT 24104, BEICOKOro Knacca TOYHOCTU, C HaMBGOoNbLWUMM Npeaeniom B3BeLn-
BaHuA 200 r, LeHoln nosepoyHoro aeneHns 0,1 Mr 1 Npegenom Jonyckaemoi NorpeLlHocT B aKenyaTauum
£ 0,15 Mr; ¢ HanbonbwMM NpedenioM B3BelMBaHWA 1 Kr, LEeHOW noBepoYHoro geneHus 20 Mr n npeaenom
JonyckaemMomn NorpeLHocTn B skennyataunm £ 30 mr;

- BogsHyto 6aHio ntoboro TUNa, koTopas obecnevnsaeT noaaepkaHue TemnepaTtypsl (100+1) °C;

- Talmep ntoboro Tuna ¢ norpewHocTbio =30 c;

- wkad cywnnbHbIA, obecneunsaroLwmii TeMnepaTtypy Harpesa (120 £ 5) °C;

- BbITSIKHON WKad noboro Tmna;

- MexaHW4ecKyto MenbHuLY, obecneynBaoLLyo pasmanbiBaHve nccrneayemoro obpasta dhepMeHTHOro
npenapata Ao NofHoro npoxoda npobkl Yepes cuTo;

- cuTo ¢ paamepoM oTeepcTmin 1,0 MM, caenaHHoe M3 MeTanMyYeckoro NpoBOMOYHOro TKAHOro MaTe-
puana.

2
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4.2.2 [ins onpegeneHns hepMeHTaTUBHON akTUBHOCTU p1Taskbl MCMOMb3YHOT criedytolme nadopartop-
Hyto Mocyay 1 Matepuarsbi:

- kon6bl MepHekle 1(2)-50, 100, 200, 500, 1000-2 no FTOCT 1770;

- BOpOHKM B® — 1(2)-60-NMOP 500 TXC no FOCT 25336;

- npo6upkun M 1-14-120 XC unn M 1-16-150 XC no FOCT 25336;

- nunetkuno FOCT 29227;

- NMNeTku aBToMaTudeckue ¢ emkocTbio oT 0,1 4o 1,0 cM3 ¢ HaKOHEeYHUKaMK;

- Konbbl U cTakaHbl (Grokekl) CB 19/9 1 24/10 no FOCT 25336;

- cTakaHbl B-1-25, 50, 100, 200, 600, 1000 TC no FOCT 25336;

- uununHapsl 1(2,3,4)-50,100-1 no FOCT 1770;

- CTYnKy nnectuk capcoposble no FOCT 9147;

- aKkcukaTop noboro ncnonHeHusi no FOCT 25336.

4.2.3 [nsonpepeneHus depMeHTaTUBHON aKTUBHOCTU hUTa3bl UCMONb3YHOT CreayoLLne peakTuBhbI:

- BOAY BUANCTUNNMPOBAHHYIO, AUCTUMNMPOBAHHYIO ABaXAbl NeperHaHHylo 1 AeMOHU3NPOBaHHY!Io,
cBoboaHyto oT dpocchaTtos Mo [2];

- kanuii pocdopHOKUCbIA ogHO3aMelleHHbIR no FTOCT 4198;

- KUCNOTY YKCyCHyto negsHyto no FOCT 61;

- HaTpUN YKCYCHOKMCIbIN 3-BoaHbIA Mo FTOCT 199;

- HaTpus duTaT c cogepxaHnem npumecu kanbums He bonee 2 %;

- HaTpuin MonNnBaeHOBOKUCNLIN 2-BoAHbIN (HaTpua monnbaaT) no FOCT 10931;

- kucnoty cepHyto no FOCT 4204, KOHLEHTPUPOBAHHYIO;

- kucnoty consiHyto no FOCT 3118, KOHUEHTPUPOBaHHY!IO;

- onoso(ll) xnopua 2-soaHoe (0noso gsyxnopucrtoe), [3].

4.2.4 Bce peakTuBbl JOJDKHBI OTHOCUTLCA K MOArpynne YucToThl 2 (X. 4.) i 3 (4. 4. a.) no FOCT 13867.

4.2.5 [lonyckaeTcs NpuMeHeHne APYrux CPeacTB U3MEpeHUst U BeroMoraTenbHoro obopyaosaHus ¢
METPOMOTNMYECKUMN N TEXHNYECKUMWN XapaKTepUCTUKaMM, a Taloke PEaKTMBOB MO KAYECTBY HE HUKE YKa3aHHBbIX.

4.3 lMNoproToBKa Kk aHanU3y

4.3.1 MpurotoBneHue auetatHoro 6ycepHOro pactBopa MonApHo# KOHLeHTpauuu 0,1 monb/am3
¢ pH 5,5 n3 pacTBopoB yKCYCHOWU KUCNOTbI U YKCYCHOKMCIIOrO HaTpusi

4.3.1.1 TMNpurotoBneHue pacTBOpa YKCYCHOM KUCMOTbI

B MepHy0 konby BMecTUMOCTbI0 1 aM3 BHOCAT 5,7 cM3 NeasiHOM YKCYCHOW KUCTIOTLI, pa3soaaT npubnunau-
TenbHo 300,0 cm3 BuancTunnupoBaHHo i Boabl. oBoAAT 40 METKM GUAUCTUNNMPOBAHHOM BOAOK U NepemeLun-
BaloT.

CpoK xpaHeHWs Npu KOMHaTHON TemnepaTtype — He 6onee 1 Mec.

4.3.1.2 TMpuroTosneHne pacTBopa YKCYCHOKUCIIOro HaTpusi

B MepHyto kon6y BMecTUMOCTbo 1 am3 nomewatoT 13,6 r yKCYCHOKUCIIOro HaTpus U pacTBopsloT Npuénu-
3uTenbHo B 300,0 cM3 BUANCTUNNUPOBaHHON BOALI. 3aTeM A0BOAAT A0 METKN BUAUCTUNNUPOBAHHON BOAOW K
nepemMeLLnBatoT.

Cpok xpaHeHus npu KoOMHaTHOWN TemnepaTtype — He 6onee 1 Mec.

4.3.1.3 [nsnpurotosneHusl auetaTHoro 6ydepHoro pacteopa B konbe BMECTUMOCTbI0 2 AM3 cmelumnBa-
0T 06'beMbI PACTBOPOB YKCYCHOM KUCNOTHI N0 4.3.1.1 1 ykeycHokucnoro Hatpua no 4.3.1.2, B cneayowem cooT-
HoLEHWUN: K 885 cMm® pacTBopa YKCYCHOKUCNOro HaTpua 4o6aBnNA0T NPU 3HEPTMYHOM pasmeLumeaHum 115 cm®
pacTBopa YKCYCHOW kucnoTbl. Mpu HeobxogumocTn gosoaat pH pacteopa Ao 5,5 ogHUM U3 MCXOAHBIX
pacTBOPOB.

CpokK XpaHeHu1si Npu KOMHATHOW Temnepatype He 6onee 1 mec.

4.3.2 MpuroTtoBneHue pacTBopa HaTpusa MmonubGaarTa B cepHOM KUCNoTe

4.3.2.1 MNpuroTosneHne pacTeopa CepPHON KUCAOThI KOHLIeHTpauum 1,25 mons/am3

B MepHy!o konby BMecTUMoCTbo 1 am3 BHOCAT NnpumepHo 700,0 cm3 6uancTunnMpoBaHHo Boabl U nocTe-
neHHo 4o6aBnsaoT 69,6 cM3 KOHLEHTPUPOBAHHOW CEPHOI KUCTOTI NIIOTHOCTLIO 1,83 r/cM3, TWaTensHo nepe-
MeLLMBaT W A0BOAAT A0 MeTKM G1MANCTUNNNPOBAHHON BOAOMN.

4.3.2.2 [ns npuroToBneHus pacTeopa HaTpus monubaarta B konby BMECTUMOCTbIO 2 AM® nomellaroT
18,75 r HaTpust MONUBAEHOBOKMCIIONO U pacTBopsAoT B 1,00 AMS cepHOl kucnoTbl Mo 4.3.2.1.

Cpok XpaHeHUs B Mocy[e TEMHOro CTekNa ¢ NpuTepToil NpobKoii, B 3alLUMLLEHHOM OT CBETa MecTe, Npu
KOMHaTHOW TeMnepaType — OAWH rog.

4.3.3 MNpuroTtoBneHue paboyero pacTteopa ABYXNOPUCTOro onosa

4.3.3.1 lMpuroToBreHne 0CHOBHOro pacTsopa ABYXT0PUCTOro onosa
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B nnockooHHY0 CTEKIISIHHYIO0 Konby BMecTuMocTbio 50 cm3 BHocaT 10,0 r AByXNOpUCTOro onoBa, 4o6as-
nsoT 25,0 cM3 KOHLIEHTPMPOBAHHOM COMNAHOW KUCTIOTLI M HarpeBatoT B BoasHol 6aHe npu Temnepatype 100 °C
(B BbITSXXKHOM LUKady) A0 MNONHOIO pacTBOPEHUS.

Cpok xpaHeHus! B nocye TEMHOTO CTeKIa ¢ NPUTEpTOo NPOBKOW, B BBITSXKHOM Lukady — oauH roa. Pac-
TBOpP AOMKeH 6bITb Npo3payHbiM U 6ecLBEeTHBIM.

4.3.3.2 OnanpurotoBneHusi paboyero pacTBopa ABYXOPUCTOro 0510Ba B MEPHYIO KONBY BMECTUMOCTbLIO
100 cm3 BHOCAT 0,5 cM3 OCHOBHOIO pacTBOpa ABYXIopUcToro ofiosa no 4.3.3.1, 4OBOAAT A0 METKN GUANCTUNNN-
poBaHHOM BOAOW M NepeMelunBatoT. PacTBop AosikeH ObiTb 6ecLBeTHLIM.

Pabouuii pacTBOp roTOBAT B AeHb NPOBEAEHUS aHanmsa.

4.3.4 MpuroTtoBneHue pacTBopa cyb6cTpata dmTata HaTpUsi MONSIPHOW KOHUEHTpauuu
5 MkMonb/cm®

B mMepHyto konby BMecTumocTbio 100 cm3 nomelyatot 461,9 Mr outaTa HaTpusl, pacTBOPAIHOT NPpUGN3u-
TenbHo B 70,0 cM3 aueTaTHoro 6ydepHoro pacteopa no 4.3.1, goBogAT Ao MeTku 6ydepHbEIM pacTBOPOM U
nepemeluvBsaloT. PacTBop rotoBsiT B A€Hb NPOBEAEHNUS aHanu3a.

4.3.5 MpuroTtoBneHne pabouux cTaHAApTHLIX pacTBopoB tocdatos (PO,) Ana nocTpoeHusn
rpaayvpoBoO4HOro rpacuka

4.3.5.1 lNpuroToBneHue 0OCHOBHOMO CTaHAapTHOro pacTeopa cocdaToB

B MepHylo konby BmecTumocTbio 1 aAM3 nomelwaioTr 680 Mr BbiCyLIEHHOTO Mpu TemnepaType
100 °C — 105 °C n oxnaxxgeHHoro B akcukaTope ocopHOKUCIIOro Kanus, pacTBOPSIOT NpUGM3NTenLHO B
300 cm3 aueTaTHoro 6ydepHoro pactsopa no 4.3.1, 4OBOAAT A0 METKW aueTaTHbIM BydepHBIM pacTBOPOM U
nepemeLLnBaioT.

MonsipHas KoHUeHTpauua docdaToB B CTaHAAPTHOM pacTBOPe COCTaBNAET 5 MKMOIb/CM3.

Cpok XxpaHeHusi Npy KOMHaTHOM TeMnepatype — He 6onee 1 Mec.

4.3.5.2 TMpuroTtoBneHune cepuu paspedeHuint — pabounx ctaHaapTHBIX pacTBopoB (hoctaTtos

W3 ocHoBHOro ctaHgapTHOro pacteopa cocopHoKUCoro kanus no 4.3.5.1 rotoBAT cepuio passeaeHuin
B COOTBETCTBUMM C Tabnuueint 1.

Tabnuuya 1
q);g;bfp“:g;::ﬂ:g:;’;zgTgﬁ;g:oﬁ O6bem aueraTHoro 6)/3cbepHoro pactsopa, MonspHas KoHUeHTpauus cbo%cbatoa
KOHLLEHTPaLmKn 5 Mkmonb/cv®, cm® o B PacTBope, MkMon/cM
1 99 0,05
2 98 0,10
3 97 0,15
4 96 0,20
5 95 0,25
6 94 0,30
7 93 0,35
8 92 0,40

Pabouve ctanHgapTHble pacTBopbl hocthaToB roTOBAT B AeHb NOCTPOEHUS rpaayupoBoYHOro rpaduka,
npuv atoM 6epyT No Tpy NapannenbsHbIX pasBedeHWs AMA NPUroTOBMEHUS KaXaoW KoHLeHTpauun docgaTtos.

4.3.6 MocTpoeHue rpagynpoBoYHoro rpacuka

B BoceMb npo6upok BMecTuMocTbio 10 cm3 BHocAT no 2,0 cm® pabounx ctaHaapTHLIX pacTBopoB doc-
hOPHOKUCIIOTO Kanusi pasnuyHbIX MOMSPHBIX KOHLEHTPaUMin B cOOTBETCTBUM ¢ Tabnuuei 1, gobasnsoT no
2,0 cm3 pacTeopa HaTpua monubaata no 4.3.2 1 0,5 cm3 paboyero pacTsopa onoBa ABYXnopucToro no 4.3.3,
TWaTenbHO NepeMeLIMBatoT.

OHOBPEMEHHO rOTOBAT KOHTPOMBHYIO MPoBY Ha peakTuBbI, AN Yero B Npobupky BHocAT 2,0 cm® aueTat-
Horo 6ycepHoro pacTtsopa no 4.3.1,2,0 cm3 pacTBopa HaTpus MmonubaaTta no 4.3.2 1 0,5 cm® paboyero pacTso-
pa onoBa AByxnopucToro no 4.3.3, TwaTenbHo nepemMeLuunsaloT.

Bce npobbl BeIAE pXKUBAKOT 1 MUH U M3MEPSIOT OMTUYECKNE NNOTHOCTU Ha (DOTO3NEKTPOKOTIOPUMETPE MPHU
AnvHe BorHbI 0T 650 o 670 HM B KloBeTe € TONLWMHOM NOrnoLwarowero ceeT ¢nos 3 MM, NPOTUB KOHTPOJSbHON
npobGbl Ha peakTUBHI.

4



FOCT P 53360—2009

Mo nonyYeHHbIM 3HAYEHUSIM CTPOAT rPaaynpoBOYHbLIN rpadhuk, ANs Yero NO OCK opanHaT OTKNaAbIBalOT
BEJIMYNHBI ONTUYECKON NNOTHOCTU B eguHMLax Ol a no ocu abecumce — mMonsipHble KoHUeHTpauun dpocdaTos
B MKMOSb/cM3.

Pa6ouasn 30Ha rpagynpoBoYHoro rpacuka nexuT B npegenax ot 0,25 o 0,60 eguHUL, oNTUYECKON NNOT-
HocTu (ea. ON).

Ana nocTpoeHns Kaxaoi TOUKU rpagyMpoBOYHOro rpacrka BeIMUCASIIOT cpeaHeapudmeTuieckoe sHave-
HUe ONTUYECKOW NNOTHOCTU TpeX NapannenbHbIX U3MepPEHUNA.

pagynpoBoYHbIN rpadpuK CTPOAT ANA KaXKAOW HOBOW NapTUM peaKTUBOB, a Taioke Npu 3ameHe npubopa.

4.4 MopgroToBKka Npo6bI

4.4.1 OT60p Npo6 npoBoasaTt no FOCT 20264.0.

AHanuanpyemble o06pasLipl B hopme NopoLLKa UM MUKPOKaMNCyIMpOBaHHbIE MOXHO UCTONb3oBaTh 6e3
npeasapuTenbHON NOAroTOBKU. AHanuanpyemble 06pasubl B popme rpaHyn cnegyet naMensbyats (Hanpumep,
Ha 3epHOBOW MenbHUUe 1nu B hapdopoBoi CTyNKe) U NpocensaTtb Yepes CUTO C AUaMeTPOM OTBEPCTUA He
6onee 1 Mm.

4.4.2 MpurotoBneHne 0OCHOBHOIO pacTBOpa aHanNnU3upyemoro obpasua

B nnockoAoHHY0 CTEKNSAHHYI0 Konby noMelaloT HaBecky aHanusupyemoro obpasua maccon ot 0,1 go
10 ¢ TouHOCTBIO A0 0,2 Mr U cycneHAWpPYOT B HeBONbLIOM KOonuyecTBe OUAUCTUNNMPOBAHHON BOAbI
(oo 50 cm3) Ha MarHUTHOM MeLuarke B TeueHue 15 MUH (NoPOLLIOK, MUKPOrpaHynbl, MUKPOKancysbl) uimn 60 MuH
(kopma, kKopMmoBble cMeck). CyCreH3uio KONMMYEeCTBEHHO NepeHOCHT B MepHYI0 KoNBy BMeCcTUMOCTbio 100 cm3 un
[oBoaaT 06beM buancTunnnMposaHHon Bogon A0 MeTKW. MNonyyYeHHYo cycneH3uo LeHTpudyrmpyoT npu vac-
ToTe BpaweHua 7000 MuH—"! B TeueHune 15 MUH. inst aHanusa ucnonb3yoT HagocaaouHYo XNUAKOCTb.

PacTBop roToBAT B A€Hb onpeaeneHus!.

4.4.3 MpuroTtoBneHue pabo4ero pacTBopa aHanu3upyemoro o6pasua

Pabouuit pacTBOp roToBST U3 OCHOBHOIO pacTBopa no 4.4.2 nytem ero passeaeHusa B GuancTunnnposaH-
How Boae (Hanpumep, B 20 pa3) Takum o6pazom, UTobbl Npu onpegeneHun akTUBHOCTU ONTUYECKUE NNIOTHOCTH
OMBITHBIX U KOHTPONBLHOrO PACTBOPOB HAXOAUNUCH B Npeaenax paboyeit 30HbI rpagyupoBOYHOro rpaduka.

4.5 MNMpoBeaeHue aHanusa

4.5.1 B Tpu npoBupku (OBe ONbITHLIE U 0AHY KOHTPOMLHYIO) BHOCAT no 1,0 cm3 pabodero pacTeopa aHa-
nusnpyemoro obpasua no 4.4.3. NMpo6upku noMeLLaoT B ybTpaTepMocTaT Unn BoaaHyro 6aHto ¢ Temnepary-
poi1 (37 £ 1) °C v BblAepXMBatOT B TeUEeHUE 5 MUH.

4.5.2 B aee onbiTHbIE NpoBupku AoBasnsoT no 1,0 cm3 pacteopa cy6eTpaTa duTtara HaTpus no 4.3.4,
npegBapuUTenbHO BbiAEPKaHHOro B yribTpaTepMocTaTe unm sogsHom 6aHe ¢ Temnepatypoi (37 £ 1) °C B Teue-
HWe 5 MUH, 1 NepemelunsatoT. Mpobupky MOMeLLaloT B yNbTpaTepMocTaT Unu BoAsHyto 6aHio ¢ TemnepaTypoi
(37 £1) °C Ha 15 MuH.

4.5.3 B koHTponbHYt0 npobupky BHocaT 1,0 cm® pacteopa cy6GeTpata dovtaTta Hatpus no 4.3.4. B KOHT-
POJIbHYIO 1 ABe OnbITHble Npo6upku Ao6asnsatoT no 2,0 cm® pacTBopa HaTpua Monubaata no 4.3.2 n 0,5 cm3
pabouero pacTeopa onosa xnopuaa no 4.3.3 1 TwatensHo NepemMellnBaloT.

4.5.4 TMpoBupkK (aBE ONbITHLIE N OAHY KOHTPOIBHYHO) BLIAEPXKUBAOT OHY MUH NPY KOMHATHO TeMnepa-
Type. PacTBopbl KONOPUMETPUPYHOT NPpW ANMHE BOMHbI 0T 650 40 700 HM, B KIOBETE C TONLIMHOM NOrnoLlatoLLero
CBeT crosi 3 MM, MPOTUB KOHTPOIA Ha peaKkTuBbl. [Mpu HeobxoanMocTu (onanecLeHUms], B3BeCb U T. A.) pacTBOp
LeHTpudyrmpytoT npn 7000 My,

5 MeTtopa onpeneneHus pepMeHTaTUBHOW aKTUBHOCTU (pUTa3bI
¢ o6pasoBaHnem drocchopHOBaHaANEBO-MONMOAEHOBOro KOMNnekca

5.1 XapakrepucTuka meToaa

5.1.1 MeTog ocHoBaH Ha onpedeneHnn coaepxaHnsa Heopranudeckux oocdaros (PO,), obpasyroLmx-
csl B pesynbTaTe geictaus chepmeHTa dutasel Ha cybeTpat — cputat HaTpusi (HaTpUeBYHO COMb PUTUHOBONA
KUCMOTbI) — Npu onpeaeneHHbIX CTaHAapTHBIX YCNOBUAX, NyTEM NX CBSI3bIBaHWUSI BaHAANEBO-MONNGAEHOBLIM
peakTusom c obpasoBaHnem occopHoBaHaaneBO-MONMBAEHOBOrO KOMMNIIEKCA XKeNToro LpeTa.

5.1.2 3aeanHuuy dputasHon akTueHocTy (1 ed. PA) npuHUMaLOT KONUYECTBO hepMeHTa, KaTanusmpyo-
Lero rugponua putata HaTpus c obpazoBaHeM 04HOro MKMOost HeopraHudeckoro chocdara 3a 0gHy MUHYTY B
cTaHAapTHbIX ycrnosusix (Temnepatypa 37 °C, 3HadeHue pH 5,5, npogomkutensHOCTb ruaponmsa 15 MuH).

5.1.3 WHTEeHCUBHOCTL OKpackn U3MepsItoT (OTOKONOPUMETPUYECKUM METOAOM NPW ANUHE BOMNHLI 0T 400
00415 Hm.

* B 3aBMCUMOCTM OT Npeanonaraemon akTMBHOCTMY.
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5.1.4 Konu4ecTtBo BblAeNeHHbIX HeopraHnyeckux doocchaToB onpeaensioT no rpagynpoBoYHOMY rpadu-
Ky, MOCTPOEHHOMY Kak (pyHKLUS ONTUYECKOM NIIOTHOCTM OT MOJISIPHOM KOHLLEHTpauum chocchaToB, MKMOSb/CM3,

MeTog nossonsieT onpefensats 0,5—2,0 MkMonb/cm® dpocdaTos. [nanasoH M3MepeHuin KOHTponMpye-
Moro nokasatenst 500—8000 eq. PA.

5.2 CpepactBa M3MepeHUin, BcnomoratenbHoe o60pyoBaHue, peakTUBbI

5.2.1 ina onpeaeneHuna hepmeHTaTUBHON akTUBHOCTU buTaskl ¢ o6pasosaHnem cochopHoBaHaaue-
BO-MONUGAEHOBOIO KOMMIeKca NPUMEHA0T CpeacTBa U3MepeHuid, BCnoMoraTenbHoe 06opyaoBaHue, KoTo-
pble ykasaHbi B4.2.114.2.2.

5.2.2 [Ina onpepeneHunsi hepMeHTaTUBHON akTUBHOCTWN huTasbl MCNONb3YIOT peakTuebl No 4.2.3, a
Takke:

- ammoHwuii monnbaeHoBokuchnbii no MCOCT 3765;

- aMmmuak BoaHbIA 0cobor unctoThl no FOCT 24147, pacTBop MaccoBo fonu 25 %;

- kucrnoty asoTHyto no NOCT 4461, pactesop maccoBou Aonu 25 %;

- aMmoHua meTasaHagat no FOCT 9336;

- BOAy AnctunnuposaHHyo no FOCT 6709.

5.3 MNoparoTtoBka Kk aHanU3y

5.3.1 MpuroToBneHue aueTtatHoro GydepHOro pacTBopa MOMSAPHOW KoHLUeHTpauun 0,1 mons/ame ¢
pH 5,5 nposoaar no 4.3.1.

5.3.2 MNpurotoBneHne BaHaaneBo-MonNM6AeHOBOro peakTuBa

B kon6y BmecTumocTsio 2 Am3 nomellatot 0,6 r aMMoHMS MeTaBaHaaaTa u pactsopsioT 8 440,0 cm3 rops-
Yel AUCTUNNUPOBaHHOW BoAbl. PacTBop oxnaxaaroT Ao KOMHATHOW TemnepaTtypbl U NpU NOCTOSIHHOM NepemMe-
wusaHuu gobasnsioT 560,0 cM3 25 % pacTBOpa asoTHON KUCNOTbI U 25,0 r aMMOHUA MOMMGAEHOBOKUCIIONO.
MepemelunBaoT 4O NOSIHOrO PAcTBOPEHUS.

CpoK XxpaHeHWsi Npy1 KOMHATHOW TeMnepaType — OAUH rof.

5.3.3 MpuroToBneHue pacteopa cybeTpaTta putaTa HaTpUst MOMAPHON KOHUEeHTpauun 5 MkMons/cm3®
nposoasT no 4.3.4.

PacTBop roToBAT B AeHb NPOBeAEHUA aHanmsa.

5.3.4 MNpurotoBneHue pabouux cTaHAapTHLIX pacTBopoB coccator (PO,) Ana noctpoeHun
rpagyvpoBoYHoOro rpacduka

5.3.4.1 lMpuroToBneHne 0CHOBHOIO cTaHAapTHOro pacteopa ocdaTtos npooaaT no 4.3.5.1.

MonsipHas KoHLeHTpaLma dpoccaTos B CTaHAAPTHOM pacTBope cocTaBnaeT 5 MKMonb/cm3.

Cpok xpaHeHu1st Npy kKoMHaTHOM TemnepaType — He 6onee 1 Mec.

5.3.4.2 TMpuroToBneHue cepun pa3seaeHnini — pabovnx cTaHAapTHBIX pacTBopoB docdaTos

N3 ocHOBHOro cTaHgapTHOro pacteopa doccopHokncnoro kanua no 4.3.5.1 roToBAT ceputo passegeHun
B COOTBETCTBUMU C Tabnuuen 2.

Tabnuuya 2
¢<)003;D;)Mp|:;j:§:gg;?n§a:;§2§:oﬁ O6bem auetartHoro 6ycepHoro pactsopa, MonsipHas koHUeHTpauus q)o%q)aros
KOHLieHTpaLmu 5 Mmonb/em®, cm® o B PacTBope, MKMOfb/oM
1,0 9,0 0,50
1,5 8,5 0,75
2,0 8,0 1,00
2,5 7,5 1,25
3,0 7,0 1,50
3,5 6,5 1,75
4,0 6,0 2,00

Pa6ouve cTaHaapTHbIe pacTBopbl pochaToB roTOBAT B AeHb MOCTPOEHUA rPaayupoBOYHOro rpaduka,
npu aTom GepyT No Tpu NapannesnbHbIX passeAeHUs Ans NPUroTOBAEHUS KaXaon MOMAPHON KOHUEeHTpauun
doccaTos.

6
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5.3.5 MNocTpoeHue rpagympoBouHoro rpaduka

B ceMb npo6upok BMecTuMocTbio 10 cm3 BHocaT no 2,0 cm? pabounx cTaHaapTHLIX pacTeopos docdop-
HOKWCNOro Kanusi pasMuHbIX MOMSIPHBLIX KOHLIEHTPpaLWIA B COOTBETCTBUM ¢ Tabn. 2, ao6asnsatoT no 4,0 cm3 saHa-
AveBo-monuéaeHoBoro peaktuea no 5.3.2 1 4,0 cM® gucTMNNMpoBaHHO BoAbI, TWAaTENbLHO NepeMellnsaloT.

OAHOBpPEMEHHO FOTOBAT KOHTPOSbHYHO NPoby Ha peakTUBbI, Ans Yero B npo6upky BHocAT 2,0 cm3 aueTaT-
Horo 6ydepHoro pacteopa no 5.3.1, 4,0 cM® BaHaaueBo-MonubaeHoBoro peaktuea no 5.3.2 n 4,0 cm3 guctun-
NNPOBaHHOW BOAbI, TLLATENLHO NepeMeLLmBaloT.

Bce npobbl BbigepxuBatoT 10 MUH NPy KOMHATHOW TemMnepaType U U3MepsatoT ONTUYIeckne NAOTHOCTU Ha
doToanekTpokonopumMeTpe npu AnnHe BorHbl oT 400 0o 415 HM B kloBeTE € TONWMHOW NOrfoLatowero cseT
cnos 10 MM, MPOTUB KOHTPOTSi HA peakTUBBI.

Mo nony4YeHHbIM 3HAYEHUSIM CTPOSAT rPaAyUPOBOYHBINA rpaduk, A5 Yero No ock opaAnHaT OTKNaabIBaT
BENMYKMHBI ONTUYECKON NOTHOCTM B eanHuuax Of, a no ocu abecumcc — MonapHOI koHUeHTpauumn hoccaTos
B MKMOJ1b/cM3.

Pabouas 3oHa rpagymMpoBo4vHoro rpadmka nexxut B npegenax ot 0,20 go 0,60 eauHUL onTUYeckon NnoT-
HOCTW.

[lns nocTpoeHns KaXkaoi TOUKU rpagyMpoBOYHOTO rpachrka BbIMUCAAIOT cpeaHeapudmeTuieckoe sHave-
HWe ONTUYECKON NAOTHOCTU Tpex NapannesibHbIX U3MepPeHNIA.

"pagynpoBoYHbIN rpaduK CTPOAT AN KaXKA0W HOBOW NapTUM peakTUBOB, a Takke Npu 3aMmeHe npubopa.

5.4 NoaroToBka Npo6bI

5.4.1 OT60p Npob npoBoasaTno 4.4.1.

5.4.2 MpuroToBneHne 0CHOBHOroO pacTBOpa aHanu3npyemoro obpasua nposoaatno 4.4.2.

5.4.3 MpurotoBneHne paboyero pactsopa aHanuMaupyemoro obpasua NpoBoaAT NyTeMm passedeHus
OCHOBHOrO pacTBopa no 5.4.2 B 6uaMcTunnMposaHHou Boae (Hanpumep B NsTb pas).

5.5 MpoBegeHue aHanusa

5.5.1 B Tpu NpoBupku (aBe ONbITHbIE U OfHY KOHTPOMLHYIC) BHOCAT no 2,0 cm3 pabovero pacTeopa aHa-
nusnpyemoro obpasua no 5.4.3. Npobupku NomeLLaloT B ynbTpaTepmocTaT unu BoasHyto 6aHio ¢ Temnepary-
poi (37 £ 1) °C 1 BbiAepXMBaIOT B Te4eHne 5 MUH.

5.5.2 B gBe onbITHble Npobupku gobasnswoT no 4,0 cm® pacTeopa cybeTpaTa cutaTta HaTpust o 5.3.3,
npegBapuUTenbHO BbiAEPKaHHOro B ynbTpaTtepmocTaTte unm sogsiHor 6aHe ¢ temnepartypoii (37 £ 1) °C B Teue-
HUe 5 MWH, 1 NepeMeLLnBatoT. Bce Tpyu npobupku nomellatoT B ynbTparepmocTtaTt Unu BoasiHyto 6aHio ¢ Temne-
paTypoii (37 £1) °C Ha 15 MuH.

5.5.3 B KoHTpomNbHY Npo6upky BHocAT 4 cm3 pacTeopa cybeTpaTta putataHaTpus o 5.3.3. B KOHTPOsIb-
HYH0 1 ABe OnbITHEIe Npo6upki aobasnsioT no 4,0 cm® BaHaaneso-monnbaeHoBoro peaktusa no 5.3.2 1 Tua-
TenbHOo NepemMeLLnBatoT.

5.5.4 Mpobupku (ABe ONbITHbIE M OAHY KOHTPOMBLHYIO) BbiAepkuatoT 10 MAH NpY KOMHATHOW TeMnepaTy-
pe. PacTBopbl KONMOPUMETPUPYIOT NpuY AnvHe BoNHbI oT 400 Ao 415 HM, B KOBETE C TOSLLMHOW MOTOLLaoLLero
cBeT crnos 10 MM, NPOTUB KOHTPOISA Ha peakTusbl. MpuHeobxoauMoCTH (onanecueHUUs, B3BECb UT. [.) pacTBo-
pbl LeHTpudyrupytoT npn 7000 MuH—!.

6 O6paboTka pe3ynbLTaToB

6.1 MongapHyto koHUeHTpauuto pocdaToB (MKMoNb/cM3) B ONLITHLIX U KOHTPOSbHBLIX pacTBoOpax onpeae-
NAOT NO rpagymMpoBOYHOMY rpaduky.

6.2 ®PepmeHTaTMBHYIO aKTUBHOCTb chutasbl PA, ea/r, B aHannsmpyeMmom obpasue paccyuTbiBaloT no
dopmyne

oA =(Co-C) M
ct
rae C, — MonsipHast KOHLeHTpaLms chocdaTos B ONbITHOW Npobe B COOTBETCTBUMN C rpafyMpoBOYHBIM rpadu-
KOM, MKMOJ1b/CM3;
C, — MonsipHas KoHUeHTpaums ocdaTos B KOHTPOIbHON Mpobe B COOTBETCTBUN C rpagynpoBOYHbIM rpa-
duKom, MKMornb/cM3;
t — NpPOAOCMXUTENLHOCTb FTMAPONN3a, MUH;
€ — MaccoBasi KOHLEHTpaLusa (hepMeHTHOTO Npenapara, coaepkallaaca B peakLMOHHOW cMecH, r/cms,
paccyuTbiBaemas no chopmyne
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c=m @
VP
roe m — Macca HaBecku chepMeHTHOro npenapara, r;
V — o6beM pasBedeHUs HaBeCcKy NPy NPpUroToBIeHUM OCHOBHOIO pacTeopa, cM3;
P — pasBeneHune 0CHOBHOro pacTeopa hepMeHTHOro npenapaTta Ana npuroToBneHust pabouero pacteo-
pano5.4.3.

6.3 3a okoHYaTerbHbIN pesynbTaT NPUHMAT cpeaHeapudMeTUIecKoe sHaueHne pesyrnbTaTos ABYX
napanneneHbIX onpeaeneHni, okpyrieHHoe Ao NepBoro AeCATUHHOro 3Haka (X + A), ealr, npu AoBepuUTensHon
BeposiTHocTn P=0,95, rae A=0,018X.

paHWLbl OTHOCUTENbHOM NorpeLlHocT & = = 7 % nNpu aoseputensHou seposaTHocTn P=0,95.

7 CXxogMMOCTb U BOCNPON3BOAUMOCTb pe3ynbTaToB

7.1 PesynbTaTbl M3MepPeHWid, NonydeHHble B YCNOBUAX MOBTOPAEMOCTM (CXOOAMMOCTU), NpUsHAOTCA
YOOBNETBOPUTENbHBIMU, ECMN BEIMOMHAETCA YCNOBUE NPMEMNEeMOCTU:

[X1 = Xo| <r0,01X, (3)
rae X, u X, — pesynbTaThl ABYX NapansesnbHbiX onpeaeneHunii, nony4eHHbIe B yCIOBUSIX MOBTOPAEMOCTHU NpU
_ P=095,eq/;
X — cpepgHeapudmeTdeckoe AByX NapannesnbHbiX onpeaeneHuin, ealr;
r — npegen NoBTOPSIEMOCTU (CXOAMMOCTU), paBHbIN S %.

7.2 Pe3yJ'IbTaTbI MSMGpEHMVI, nony4yeHHble B yCNOBUAX BOCNPON3IBOAUMOCTU, NPU3HAOTCA YAOBNETBO-
puTENbHBIMK, €CINK BbINMONMHAETCA YCIIOBUE NPUEeMNEMOCTH!

IX: —X2| <R 0,01 X, 4)
rge X1 7] X2 — pesynbTaThl ABYX onpeneneHwﬁ, BbINOJIHEHHbIX B ABYX Ppa3HbIX naﬁopaTopwﬂx, e,q/r;

X — cpefiHeapudMeTNYECKkoe ABYX ONPeAeneHuil, BLINOMHEHHLIX B ABYX PasHbIX nabopaTopusix,
eqfr;
R — npepen BocnpounssoamMmocTu, paBHbii 10 %.
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