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MEXTOCYIAPCTDBEHHEH I CTAHIAPT

KOPMA PACTUTEJ/IbHBIE TOCT

MeTozbl onpeieeHds UHKA 27996—88

Vegetable feeds.
Methods for determination of zinc

OKCTY 9709

JlaTa sBegenus 01.01.90

Hacrogmuit crarmapt pacnpocTpaHseTcs Ha KOpMa PaCTUTEIBHOTO MPOUCXOKACHIS ¥ YCTAHABIINBAET
aTOMHO-a0COPOLMOHHBIN™ 1 (poTOMETPUUECKUN METOABI OTIPEAESIEHUS B HUX MACCOBOI JIOJIM IIMHKA.

1. OTBOP IIPOB

Ot60p 1po6 —mno I'OCT 1721, TOCT 1722, TOCT 7194, T'OCT 13586.3, TOCT 13979.0,
TOCT 27262.

2. ATOMHO-ABCOPBIIMOHHBIN METO/, ONPEJIEJIEHUSA [IAHKA

Meron OCHOBaH Ha CpPAaBHEHWM IIOIJIONICHUS PE30HAHCHOTO M3MYy4eHUS CBOOCOTHBIMU aTOMaMU
LIMHKA, 00Pa3yIOIIMMUCS B IUITAMEHU IIPY BBEACHUM B HETO PACTBOPOB 30JIBI KOPMOB Y PACTBOPOB CPAaBHEHUS
C U3BECTHOU KOHLIEHTpaLME ITMHKA.

2.1. Annmapartypa, MaTepualsl U PeakKTHUBBH

2.1.1. JIng IToAroTOBKYM IMPO6 K MCIBITAHUIO M UX MUHEPATN3aLU IPUMEHSIOT:

M3MeNbanTeNb Ipob pacteHuit UTIP-2, conoMopesky;

cymwiky 11po6 kopmoB CK-1 wim mikad cylmmibHBIH 1aG0paTOPHBII ¢ ITOIPEITHOCTHIO ITOAIEPXAHMSL
TeMIIepaTypsl He Oonee 5 °C;

MeJIbHULY J1abopatopaylo MPII-2;

CUTO C KPYIJILIMU OTBEPCTUAMU IMaMeTpoM | MM, M3TOTOBJIEHHOE M3 CTAIIM WIM aTIOMUHM,

CTYIIKY hapdopoBylo ¢ IIECTUKOM;

Bechl JabopaTopHble 2-TO Kjlacca TOYHOCTM ¢ HaMOOJBIIMM IIpeieiioM B3BemmBaHus 200 r 1mo
TOCT 24104**;

TIeyb MydeTbHy0, 06eCIIeNBAIOLLYI0 ToAnepKaare Temieparypst 525 °C ¢ TTorpentHocThio He Gomee 25 °C,

IIUIILEL I TUTIe MydeTbHEbIE;

0aHIO BOISHYIO;

IUTUTKY BJIEKTPHUECKYIO ¢ PETYIITOPOM Harpena;

CTEKJISSHHBIE WIM IIACTMACCOBBIE GAHKM BMeCTMMOCTBIO 250 cM3 ¢ ILIOTHO 3aKPBIBAIOIIMMMUCS
TIpOOKAaMU WM KPBIIIKAMU;

turmu dapdopossie Huskre Ne 4 mo TOCT 9147

CTEKJIa YaCOBBIE AMAMETPOM 5 CM;

MMAIOYKY CTEKJITHHBIE OIUIABJIEHHBIE JJAG0pAaTOPHbIE nuaMerpoM 36—56 mm o T'OCT 25336;

IIPOBUPKH TPanyrpoBaHHEIE co NIIMboM BMecTuMocThio 20 ev3 o TOCT 25336;

IITaTUB I IIPOOUPOK;

GIOPETKM C KPaHOM 2-TO KJIacca TOYHOCTU BMECTUMOCTBIO S0 cM3 WIM H03aTOPHI arpecCHBHBIX
XUIKOCTEHM BMECTUMOCTEIO 2 U 5 cM3 ¢ TIOTPELTHOCTEIO JO3UPOBAaHUA He Goitee 2 %, BBHIIOJHEHHBIE U3
MaTepUaIOB, HE 3arps3HSIOINIMX PACTBOP LIMHKOM;

IIUIIETKY 2-TO KIacca TOYHOCTH BMECTUMOCTBIO 10 cm3;

xuciory congayio o 'OCT 3118, x.u., paz6aBieHHYIO TUCTWLIMPOBaHHOM Bomoit 1:1, 1:10 u 1:40
110 00BeMy;

* TTo TOCT 30692.
** C 1 mronst 2002 r. sBogutcst B aeitctBue 'OCT 24104—2001 (3mech u manee).

HUznanue odunmaibHoe IlepeneyaTka BocnpemeHa
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BOJAY IVCTWUIMPOBAHHYIO WM JAEUOHW3UPOBAHHYIO; MPUTOMHOCTh BONBI JUIS AHAJIM3A ITPOBEPSIOT
CIEAYIONMM 06pa3oM: Ha 2JIEKTPOIUIMTKE B CTakaHe BMecTMMocThio 200—250 cm3 ymapusator 500 cm3
Bomsl. K cyxomy ocrarky npwmsaoT 10 cM3 coNsSHOI KUCTOTHL, pa36aBiieHHON 1:40, IepeMeIuBaioT
KPYTOBBIM JIBVDKEHMEM, CTApasch OOMBITh CTEHKU CTaKaHa, M aHAIM3upyIoT 11o 11. 2.3.2 wi 3.3.2. MaccoBag
KOHIEHTPALKA IMHKA B ITOJTy9EHHOM PAacTBOPE He JO0JDKHA npeBsnuath 0,2 Mxr/cm3 (2 vutn—! B miepecuere
Ha MAacCOBYIO JOJII0 B PACTUTEIGHOM MaTepHaie).

2.1.2. g onpeneneHrsI LMHKA B pACTBOPE 30JIbI IIPUMEHSIOT:

aToMHO-abcopO1moHHEi ciekrpomeTp C-302, C-112 wm C-115;

JIaMITy € TIOJIBIM KaTojoM Juist onpeneneHus uuHka JICII-1 wm JIT-2;

KOMITPECCOP BO3MYIIHBIN MeEMOPaHHEI TPOM3BOIUTEILHOCTBIO He MeHee 20 M3 /MUH IIpy JaBIeHUH
He meHee 300 xIla;

aueTwieH pacTBopeHHbIN TexHndeckuit 1o 'OCT 5457 wm nponan-6yTaH OBITOBOM B Ga/lIOHE;

KOJIOBI MepHBIE ¢ TPUNUIMGOBAHHEIMU IIpOoOKaMK 2-TO KjIacca TOUYHOCTH BMecTIMOCTBIO 50, 100 u
1000 cM3 o TOCT 1770;

GIOPETKY ¢ KPaHOM 2-TO KJIacca TOYHOCTU BMECTUMOCTBIO 10 cM3 U mmIeTKy 2-ro Kiracca TOYHOCTU
BMECTUMOCTBIO 1 cm3;

xucnoty congayo mo I'OCT 3118, x.4., pa3bapieHHYO IUCTWUIMpoBaHHOM Bomoi 1:1 u 1:40 1o
00BeMYy;

BOLY AVCTWUIMPOBAHHYK WIM JEVMOHU3UPOBAHHYIO, IIPOBEPEHHYIO 110 I1. 2.1.1;

IIMHK rpaHyaupoBaHHbii mo HT, x.4.

IIpumevanue. JlomyckaeTcsl UCIIONB30BaTh alllapaTypy, MEPHYIO MOCYIy U APYTHE CPeACTBa M3MEPEHMS,
VMEIOIINE TAKWE XK€ WA JIydIINe METPOJIIOTUIECKIE XapaKTEPUCTUKN.

22. IllogroToBKa K UCIBTAaHUIO

2.2.1. Ilodeomoeka npo6 Kk UCHbIMAHUID

CpenHiow polby ceHa, CuiIoca, CEHAXa, COJIOMBI, 3€JIEHBIX KOPMOB U3MEILYAIOT HA OTPE3KU JINHOI
1—3 cM; KOpHEeTUIOABI pa3pe3aroT Ha IDIACTUHKY (JIOMTUKM) ToauuHoMi a0 0,8 cM. MeTomoM KBapTOBaHMS
BBIIEJISAIOT YacTh CPeIHEN IpoOBI, Macca KOTOPOM IIOC/e BBICYIIMBAHUA JODKHA OHITh He MeHee 100 r.
BeicymmBanue 1mpo6 MpoBOIAT B cymIMIbHOM IKady mpu temiieparype 60—65 °C 10 BO3IYIIHO-CYXOro
COCTOSTHUA.

Tlocne BEICYIIMBAHMS BO3AYIIHO-CYXYIO IIPOGY pasMaIbIBAIOT Ha JTaGOpaTOPHOI MEJIBHUIIE U IIPOCEU-
BarT yepe3 cuTo. OCTaTOK HAa CUTE MU3METHYAIOT HOXHUIIAMM WIM B CTYIIKE, HOOABIAIOT K IIPOCESHHON
YaCcTU U TIUATEIBHO I€PEeMELIMBaIOT.

TloaroToBneHHy0 AN UCHBITAHUS TPOOYy XpaHAT B CTEKISHHOM WIM IDIACTMACCOBOi GaHKe ¢
KPBILLKOIT B CYXOM MECTe.

2.2.2. Ilpuecomoenenue pacmeopa yunka maccosoii konyenmpayuu 1 me/cm® (pacmeop A)

1,000 r HMHKA TpaHYJIMPOBAHHOTO PACTBOPAIOT B 7 CMS COJNSHOI KUCIIOTHI, pa3basieHHO# 1:1,
JOBOIAT 06BEM PacTBOPa AMCTIWLIMPOBAHHOM BoJO# 10 1 AM3 B MepHOiT Kos6e, TTepeMeIBaIOT U XPAHST
B CKJITHKE C IPUTEPTOil IpobKoii He 6onee 1 roma.

2.2.3. IIpucomoenenue pacmeopa yunka maccoeoii konyenmpayuu 20 mxz/cm3 (pacmeop B)

B MepHy10 K016y BMecTUMOCTBIO 50 M3 TmIreTKoi moMemaior 1 cM3 pacTBopa A, TOBOST O METKHI
COJISTHOM KMCJIOTOI, pa36apnenHoit 1:40, u nepemenmsaiot. PacTBop XpaHAT He Gonee 3 Mec. Jlommyckaercsa
TIPUTOTOBNIEHUE CMEILIAHHOTO PACTBOpPA LIMHKA, MEIW, MapraHIia, XeJje3a.

2.2.4. Ilpucomoenenue pacmeopos cpagHenus

B MepHBIe KO6EI BMecTuMOcTEI0 100 cM3 13 610peTky BMeCTUMOCTBIO 10 cM3 HAIHBAIOT YKA3aHHBIE
B Ta6i1. 1 0OBeMBI pacTBopa b, TOBOIAT IO METOK COJISTHOM KMCIIOTOM, pasbasneHHolt 1:40, 1 TIHATEILHO
repeMemnBaoT. PacTBOpEI cpaBHEHUS TOTOBAT B JIEHD MPOBENECHUS UCTIBITAHUA. JIOIycKaeTca IIPUroToB-
JIEHVE€ CMENIaHHBIX PACTBOPOB ITMHKA, MEAM, MapraHiia, Xeues3a.

Taonuma 1
MaccoBast KOHIeHTparmua | MaccoBast KOHUEHTPALMS IMHKA B PACTBOPE CPABHEHHUS B
Hor?mgzlc:n];o}’a 061’6]}‘; p;gmpa IMHKA B PACTBOPE CPAaBHE- | IIEPECTETE HA MACCOBYIO JOMIO B PACTHTENHLHOM MATEpHAIC
P > HHA, MKT/cM MIH 1 (Mr/KT)

1 0 0 0
2 1 0,2 20
3 2 0,4 40
4 5 1,0 100
5 10 2,0 200
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23. [IpoBegeHNe UCHOBITAHUSL

2.3.1. O3onenue pacmumenvrozo Mamepuania u pacmeopeHue 301l

B Turne B3BenmBawT ¢ norpenrHocteio He Goiee 0,002 © HaBeCKY UCITHITYEMOU ITPOOHI, ITOITOTOB-
JeHHOR 1o 1. 2.2.1, Mmaccoit 0,2 r. Turems IMOMEAIOT B XOJOAHYIO MYy(EIbHYI0 II€Yh U IIOBBILLIAIOT
temreparypy ao 250—300 °C. Ilocne npekpaiieHus BbIISIEHUA AbIMAa TEMIIEPATYPY €YU TOAHUMAIOT A0
(525+25) °C m BeayT IpoKaJWBaHWE B TEUCHME TPEX YacOB. 3aTeM TUTENIb OXJIAXAAIOT, 30JIy CMAYMBalOT
HECKOJNLKMME KAIUIAMM JIMCTWUTMPOBAHHON BOABI M U3 GIOPETKU IUIM JO3aTOPOM TIPWIMBAIOT 2 M3
COJITHOM KHCJIOTBI, pasdasiieHHoM 1:1. Tureiab momeniamoT Ha KUISILYIO BOASHYIO OaHIO M yIIApUBAIOT
KUCJIOTY IO BIAXHBIX coneil. U3 GIOpeTKM WX J03aTOpOM TIPIWIMBAIOT B TUTENb 5 CM3 COJISHOM KUCIIOTHI,
paszbasieHHOU 1:10, HAKPHIBAIOT YACOBBIM CTEKJIOM U BBIIEPKUBAIOT Ha KUIISIIEH BOMSHOM OaHe B TEUEHUE
30 muH. PactBOp 301161, HE PUIBTPYA, C IOMOMIBIO IAJOYKU IEPEHOCHT YEePE3 BOPOHKY B NPOOUPKY,
YCTAHOBJICHHYIO B IITATUBE. THTENh, TAJOYKY ¥ BOPOHKY TILATEIBHO OGMBIBAIOT AUCTHIUIMPOBAHHOM BOJOH,
JTOBOASAT PACTBOP MUCTWIIMPOBAHHOM BOMOM 0 METKH, ITEPEMEIINBAIOT U HAIOT OCAAKY OTCTOSIThCA. [1pody
JUIS aHau3a O6epyT, He B3MydHBasd OCajKa.

JlommyckaeTcsd OTHENIEHHE pPAacTBOpa 30JI6I OT HEPACTBOPHUBIIETOCS OCTaTkKa (PYUIBTPOBAHMEM Yepe3
OyMaXHBIA (PIIIBTP.

OmHOBPEMEHHO CTABAT B TPEX IMOBTOPEHUSX KOHTPOJIBHBIN OITBIT, IIPOBOMS €0 UEPE3 BCE CTAIUU
aHaIu3a, UCKII0Uasa B3ATUE HABECKU UCIIBITYEMOIT IIPOGHI.

JlommyckaeTcs yBeIm4eHUEe Macchl HaBecku A0 (2+0,02) r mpy HEOOXOAMMOCTH aHAIM3A UCIIBITYEMOM
NpoOBI HA COAECPXAHME MEOM, MApraHia, xenesa. B 3ToM ciayyae mepel oOIpede/ieHNEM LIMHKA PacTBOD
30JI6I Pa30aBIIOT B AECATH Pa3 COJSIHOM KUCIIOTOI, pa3basieHHoi 1:40.

2.3.2. Onpedenenue yunka é pacmeope 301bl

2.3.2.1. OupeneneHne LIMHKA B PacTBOpe 30JIbI MPOBOAAT I10 aHAJUTHYECKOil auHuUM 213,9 HM,
UCTIONB3YA JUIA ATOMU3aLMK IUIaMA alleTWICH-BO3MYX WK MponaH-O0yTaH-Bo3AyX. I1maMsa oKHCIUTETbHOE
(ripo3pagnoe, roinyooe). IupuHy eI MOHOXPOMATOpa, PacXoid ra3oB, TOK, ITUTAIOINIT IAMITY ¢ ITOJIbIM
KaTOIOM, YCTAHABJIMBAIOT B COOTBETCTBMM C MHCTPYKLMAMM, IIpWwiaraeéMbIMU K mpubopy u jgamie. [Ipu
YCTAHOBKE TOPEIIKA OTHOCUTEIBHO MIPOCBEYMBAIOLLETO JIy4a JOOUBAIOTCS MaKCUMATBHBIX 3HAYEHUI ITOTJIO-
LIEHUA I PACTBOPOB CPaBHEHUS.

2.3.2.2. TIpubopsl, TTO3BOIAIOLIME CIUTHIBATH TIOKA3aHUS B €AMHULIAX TIPOITYCKAHUS WJIU ONTUYECKOM
IDIOTHOCTH, TPAAyUPYIOT IO CEPUM PACTBOPOB cpaBHEeHMA. [Ipu cTaGuim3upoBaBIIEMCS peXuMe paGoThI
mprOopa B IUIAMS BBOIMT IIEPBBIA PACTBOP CPABHEHMS, HE CONEPXAIIMI IIMHK, ¥ YCTAHABIMBAIOT HAYAIO
oTcueTa (HyJIeBOe 3HaYeHNe ONTUYECKO IoTHocTH Wi 100 %-Hoe npoiryckanue). 3aTeM BBOIAT B ILIAMS
OCTaJIBHBIE PACTBOPHI CPABHEHUSA B IIOPSAKE BO3PACTAHMUS B HUX KOHICHTPAIMM IIMHKA U PETUCTPUPYIOT
COOTBETCTBYIOIINE UM ITOKA3aHHS U3MEPUTEIHLHOTO IIpUbopa.

2.3.2.3. Tlpubopsl, uMewIne IMEPOBEIE IIpeobpa3oBaTeId M3MEPAEMOr0 CUTHAJA B 3HAUYCHUE
KOHLEHTPAIINY, IPAgyUPYIOT IIO IBYM PACTBOPAM CPaBHEHUS — IIEPBOMY M YETBEPTOMY. Y CTAHOBHUB HAYAJIO
oTcueTa (HyJIeBOe 3HAUCHIIE KOHIICHTPAIIUN) IT0 IIEPBOMY PACTBOPY CPAaBHEHUS, B IUIAMS BBOIAT Y€TBEPTHI
PAcTBOP CpaBHEHUSI U JOOUBAIOTCA IOJIOXEHUS, KOTHA 3HAYCHIE OTCUETA PABHO COOTBETCTBYIOIIEMY 3TOMY
PAcTBOPY 3HAYEHWMIO MACCOBOM JOMM LIMHKA B pacTUTeNsHoM Marepuane — 100 mun—!. TlonepeMeHHO
BBOZS B IIaM$ IIEPBBIN U YETBEPTHIA PACTBOPHI CPABHEHUSA, [IOOMBAIOTCS TOYHOM YCTAHOBKM YKA3aHHBIX
3HAYEHUU.

2.3.2.4. OtrpagyrpoBaB IIpUOOp 110 paCTBOPaM CPABHEHUA, B IUIAMS BBOASAT PACTBOPHI 30JIbI U PETUCTPH-
PYIOT COOTBETCTBYIOIINE MM TTOKA3aHUS U3MEPUTENLHOTO IIprubopa. OMHOBPEMEHHO IIPOBOAAT KOHTPOJIBHBIN
onbIT. Yepes KaxkIble JECATh U3MEPEHUI B TUIAMS BBONST IIEPBBIA Y YETBEPTHIA PACTBOPHI CPABHEHUS UL
MIPOBEPKU TPaLyUPOBOYHON XapaKTepUCTUKU ITpubopa. Ecim mipu ipoBepke 0OHAPYKUBAIOTCS OTKIOHEHUS
[IOKA3aHMi IIpubOpa, BBLI3LIBAIOIIME IIOIPEIIHOCTh M3MEpEeHUil Goyee yeM Ha 3 % OTH., TPamyUpPOBKY
IpUOopa KOPPEKTUPYIOT WK ITOBTOPSIOT M TIOCIEOHYE JECITh PACTBOPOB 30116 aHAJIM3UPYIOT CHOBA.

Ecnmu mroxaszanue nipubopa WA pacTBOpa 30JIBI IIPEBBIIIAET IIOKA3AHWE UTA IIITOTO pAacCTBOpa CpABHEHUS
pU paboTe B PEXVME ONTHYECKOMN IUTOTHOCTY WJIM IIPOITYCKAHUA WJIM IUTA YETBEPTOTO PacTBOpa CpPAaBHEHMS
TIpM paboTe B pexXrMe «KOHIIEHTpaI», PACTBOP 30JIbI Pa30aBIIIIOT COMTHON KUCI0TOM, pa3darineHHoi 1:40,
U TIOBTOPSAIOT M3MepeHue. [1py TakoM ke pa30aBIeHNN ITOBTOPSIOT M KOHTPOJIBHELA OIIBIT.

24. O6paboTKa pe3yaIbTaToOB

2.4.1. Tlpu ucronp30BaHUM IIPUOOPOB, TTO3BOJIAIONINK CUNTHIBATH ITOKA3aHUSA B €MMHUIIAX IIPOITYC-
KaHUS WIK ONTUIECKOW IUIOTHOCTU, IO HAHHBIM, ITOMYYEHHBIM I PACTBOPOB CpPAaBHEHUS, CTPOST
rpagynpoBouHbIil rpaduk. ITo ocu abcimce OTKIIAABIBAIOT MACCOBBIE KOHIIEHTPALIMM LIMHKA B pacTBOpax
CPABHEHUS B IIepecueTe HAa MACCOBBIE JOJIM B PACTUTEILHOM MaTepuae B MIH !, YKa3aHHBIE B TaOIL. 1, a
IO OCU OPAVHAT — COOTBETCTBYIOIIME UM ITOKA3aHUA U3MEpUTEIbHOrO Ipubopa. Ilo rpaxynpoBOYHOMY
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TpadUKy HaXOIAT MacCOBBIE KOHIIEHTPAIIMY IITHKA B AHATM3UPYEMBIX PacTBOPaX B IIEpeCcUeTe HA MacCOBEIE
JIOJIA B PACTUTEIIEHOM MaTepuaile B MITH 1.

2.4.2. TIpu MCIIONMB30BAHUY IIPUOOPOB, ITO3BOISIONINX CUNTHIBATE IIOKA3aHUS B €IMHUIIAX KOHIIEHT-
pauuy, 6;1arogaps TMHEMHOM 3aBUCMMOCTY TIOKA3aHUM OT MacCOBOM KOHLEHTpAallMU LIMHKA, B PACTBOPE B
WCITONIb3YeEMOM [IUAIIa30He KOHIIEHTPALIMI ITOTyIeHHBIM OTCUeT paBeH MacCOBOM KOHIIEHTPALMM LIMHKA B
AHATU3UPYEMOM PACTBOPE B IlepecdeTe Ha MACCOBYIO JOTIO B PACTUTEIEHOM MaTepuaie B MIH 1.

2.4.3. MaccoByIo OO IIMHKA B BO3AYIIHO-CYXOM PACTUTEILHOM MaTeprate (X), MITH ., BEIUCIIAIOT
o dhopmyie

X=K(C— Cp, (1)
rae K — x03b®UIIMEHT, YIUTHIBAIOIININ pa3baBieHre aHATM3UPYEMOTO pacTBOpa; IIPY aHaIu3e Hepa36as-
JIEHHBIX pacTBOpoB K=1, pa3baBieHHbIX B 2 pasa — 2 ¥ T.1.;
C — MaccoBasi KOHLEHTpalYs IIMHKA B PACTBOPE 30JIBI B IIEPECYeTe Ha MACCOBYIO JOJIO B PACTUTEIh-
_ HOM MaTepuaie, MIH .
C) — cpenmHee apudMeTYeCKOe 3HAYCHMIT MacCOBOM KOHIIEHTpAllMK LIMHKA, [TOTyIeHHBIX B KOHTPOJIb-
HOM OIIBITE, B IIEPECYETE HA MACCOBYIO JONI0 B PACTUTETLHOM Marepuaie, MiIH L.

3HaueHne pe3ysbTaTa KOHTPOJLHOIO OIILITA HE TOJDKHO IIPEBBINIATDH 1/3 MacCOBOM JOJIM LIMHKA B
PaCTUTENIBHOM MaTrepuaie.

3a OKOHYATEIHbHBIN PE3YIbTAT UCIEITAHUSA IPUHUMAIOT CpegHee aprutMeTIIeCKOe Pe3yIbTaToB ABYX
TapaUIeIbHBIX OIpeAeIeHU. Pe3ynbTar BBUUCIIAIOT IO TIEPBOTO OECATUYHOTO 3HAKA M OKPYIVIAIOT IO
LIEJIOTO YHUCIIA.

HotyckaeTcs TIpoBeAeHNe aHAIN3a 03 apauIebHBIX ONPEIe/ICHIM IIPY HATMIUY B TIAPTUHU UCIIBI-
TyeMBIX 1Tpo06 cTaHmapTHLHIX 06pasiioB (CO). 3a pe3yabTaT UCIIBITAHMS IIPUHUMAIOT PE3YIBTaT eMUHITIHOTO
OIIpeie]IeHNs, eCIIM Pa3HUIIA MeXIY BOCIIPOU3BENCHHBIM U aTTecTOBaHHBIM B CO comep:KaHUEM OIIpee-
ageMoro siaeMmeHTa He npessmmaer 0,7D. B sTtom ciiyuae obsi3aTesleH BBIOOPOYHBINM CTATUCTHYECKUIA
KOHTPOJIb CXOMUMOCTU ITapaUIeIbHBIX OIIPEJe/ICHUI.

KoHTponbHBIe aHAIM3EI TIPOBOIAT B IBYX ITApaJUICTIBHBIX OIIPeaeIeHUIX.

2.4.4. [lonycKaeMble PACXOXIEHUA MEXIY PE3yIIbTaTaMI [1apaJUIEJIbHBIX OLIPENENIEHNIT (dy5.) ¥ MEXIY
pesynbTaTaMH, IOJMYYEHHBIMU B pasHBIX YCIoBUAX (D,g.), IpU OOBepUTENbHON BepodaTtHocT P = 0,95 He
JIOJDKHBI IIPEBBIIATD CASTYIONINX 3HAUSHMIM:

dys. = 0,13 X + 1,18; @

= (3)
Dys. = 0,35 X + 1,06,

e X — cpemHee apudMETHYECKOE PE3YIILTATOB JBYX MAPAUIE]bLHBIX OIPEAeIeHMi, M —1;

X — cpemHee apuOMETHYECKOE PE3YIILTATOB ABYX UCIIHITAHMI, BHITOHEHHBIX B PASHBIX YCIIOBHAX, wm L

TIpemebHyI0 MOTPEIHOCTD Pe3yIbTaTa aHaIn3a (Ay), MIH L, IpH OMHOCTOPOHHE! AOBEPUTEIHHOIM
BeposiTHocTH P = 0,95 BRMUCIAIOT 110 hopMyIie

As = 0,20 X— 0,62, ()

e X — MaccoBas J0JIA IMHKA, MIIH 1 (pe3y/IbTaT eIMHUYHOTO OIIPeNeIeHUs WIK CpefHee apudMeTudec-
KO€ Pe3yJILTaToOB ABYX NApaJUIe]bHBIX ONpeNeeHuit).

3. ®OTOMETPUYECKUIA METO/I, OTIPEJIEJIEHAS IITAHKA C TUTA3OHOM

Meron OCHOBaH Ha CPaBHEHMM OITHYECKOI IUIOTHOCTH KOMIDUIEKCHOTO COCIVMHEHMA IIMHKA C
JUTU30HOM, SKCTPAarMpOBaHHOTO YETHLIPEXXIOPUCTHIM YIJIEPOJOM U3 PACTBOPA 30JIbI U PACTBOPOB CPABHE-
HUA ¢ U3BECTHOM KOHLIEHTpALlMel [IMHKA.

3.1. AnnmapaTtypa, MaTepHallbl U PEaKTUBH

3.1.1. JIng noATOoTOBKM MPOo6 K MCIIBITAHMIO U MX MUHepamm3aryy — 1o 1. 2.1.1.

3.1.2. Ona onpenesieHUs LIMHKA B PACTBOPE 30JIbI MIPUMEHSIOT:

OTO3/IEKTPOKOIIOPUMETP WIM CIEKTPO(HOTOMETP, MO3BOILIIONIMIA paboTaTh B UHTEPBAJIE JUTNH BOJIH
520—540 BvM™;

BeCHI J1aGopaTopHble 2-TO KiIacca TOYHOCTH ¢ HAMOOJbIIMM mpenesoM B3BelnuBanus 200 r u 4-ro
Kjlacca TOYHOCTH ¢ HambosbIuM 1penesioM B3semmBaHua 500 r mo T'OCT 24104,

BOPOHKM JIeJIUTEIbHBIE BMecTMOocTh0 50—100, 250 u 1000 cM? mo T'OCT 25336;
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KOJIOBI MEPHBIE ¢ IIPUILINGOBAHHBIMU ITIPoGKaMM 2-TO Kilacca TOUHOCTH BMeCTUMOCThIo 50, 100, 500
n 1000 cm3 mo TOCT 1770;

IUIETKYy 2-TO Kjacca TOYHOCTM BMECTMMOCTBIO 5 CM> WM J03aTOp TOM Xe BMECTUMOCTH C
IIOTPEIIHOCTRI0 HO3MpPOBaHUSA He Gonee 1 %, M3TOTOBICHHDLIN M3 MaTepuana, HE 3arpsa3HSIONIETO
pacTBOpP LIMHKOM;

GIOPETKY ¢ KpaHOM 2-TO KyTacca TOYHOCTH BMecTUMOocThI0 100 eM3 wmi mosatop BMecTUMOcCTDIo 10 cm3
¢ TIOIPELIHOCTRIO JO3UPOBaHUs He Gonee 1 %, M3rOTOBIEHHBIH U3 MaTepUaia, He 3arpA3HSIIOIIETO PACTBOD
LIMHKOM;

GIOPETKY ¢ KPaHOM 2-TO KJIacca TOYHOCTYM BMECTMMOCTBIO 10 M3 M ITUIIETKM 2-TO KJIacca TOYHOCTH
BMeCTMMOCTEIO 5, 10 cM3;

INUTMHAPE MepHEIE BMecTUMocTEI0 10, 25, 100, 250, 500 1 1000 ¢M3 o T'OCT 1770;

BOpOHKM J1aGopaTtopubie quamerpoM 150 MM mo TOCT 25336;

bwIbTPH 00€330JIEHHBIE, «CUHAS» U «0ejas IeHTa» auaMeTpoM 15 cMm wim 6ymary QuibTpoBajib-
Hyio na6oparopuyio Mapku ®HC mo I'OCT 12026; ounIinanT OT 3arpsA3HEHUS IIMHKOM CIIEIYIOIIMM
00pa3oM: GUIBTPHI, BIOXEHHBIE B BOPOHKM, ABAXIHl 3aIIOTHAIOT COJISHOMN KHCIOTOM, pasGaBIeHHOMR
1:100, mpombIBalOT HEOOIBIINMY TTOPLUAMU IUCTIWIINPOBAHHOMN BOABI O HEUTPAIBLHON peakilMU II0
VHUBEPCATBHONM MHIUKATOPHON Gymare M BBICYIIMBAIOT HA BO3OYXe WIM B CYLIWIBHOM Iukady mpu
TeMmIeparype He 6oiee 95 °C;

OyMary MHIVKATOPHYIO YHUBEPCAJIbHYIO I onpeaesneHus pH 1—10;

HATpUH YKCYCHOKUCIEIN 3-Bomubri mo T'OCT 199, uw.n.a.;

HATpUI CEPHOBATHUCTOKMCIEIN (THOoCyIb(aT Hatpus) mo TOCT 27068, u.m.a.;

xucioTy cepHyto o TOCT 4204, x.4., pa36aBlIeHHYy0 IUCTWLIMPOBAHHOM Bomxoit 1:5 mo o6bemMy;

aMMuak BogHbeni o I'OCT 3760, x.4. win 4.1.a., pa3baBiIeHHbI IUCTIUIMPOBaHHOM Bomoit 1:200 mo
00BeMY;

yriepon yeTsipexxiopucteiir o T'OCT 20288, x.4. wiu 4.1.a.; IPUTOAHOCTh peakTUBa I aHAIM3a
TIPOBEPSIOT CIIEAYIOLMM 06pa3oM: IprMepHo 0,001 r auTH30HA pacTBOPSIOT B 100 cM3 YyeTHIpexxIopucTOro
VIJIEpOIA Y OCTABJIAIOT B 3aKPHITOM CKIAHKE Ha CYTKU B TeMHOTe ITpu TeMIteparype 5—10 °C. Ecnu okpacka
pacTBOpa IUTU30HA OCTAETCS M3YMPYIHO-3€JI€HOM, YETHIPEXXIIOPUCTHII YIIepod MPUroAdeH U aHAIMU3a.
BrremHo-3eeHas WK KenTast OKpacKa pacTBOPpa YKA3EIBAET HA IMIPUCYTCTBHUE B YETHIPEXXIIOPUCTOM YIJIepone
TIpUMece, pas3aralonx AUTU30H. B 3TOM ciydyae 4eThIPeXXJIOPUCTBIN YTiiepod HeOGXOAMMO OUYMCTUTH
crenyiomnM o6pasom: 500 cM> YeTHIPEXXIIOPHCTOTO YIIEPOLA TOMEIAIOT B CKISIHKY ¢ TIPUIUTH(OBAHHOM
IIpo6Koit BMecTIMOCTBIo 1 M3, n1o6asisior 10 I aAKTUBUPOBAHHOTO YIUIS, BCTPSXUBAIOT B TEUEHUE 5 MUH
1 QUIBTPYIOT Yepe3 6yMaxkHBIN PrubTp. O0paboTKy IOBTOPAIOT C HOBOM ITOPITHEI aKTMBUPOBAHHOTO YIJIA.
3aTeM YeTHLIPEXXIIOPUCTELIN YIJIEPO IIEPETOHSIOT B CTEKIITHHOM IIEPETOHHOM alapare, COOpaHHOM Ha
notugax;

mUTI30H (mudeHwiTnokapbaszon) mo HTH, a.o.a.;

LIUHK TpaHyi1upoBaHHbii o HT/, x.4.;

BOAY AUCTWLINPOBAHHYIO WIH JEVOHU3MPOBAHHYIO, IIPOBEPEHHYIO 110 1I. 2.1.1;

kucitory coysiayto 1o F'OCT 3118, x.4., pa36aBiieHHYI0 TUCTWUIMPOoBaHHOM Bomoit 1:1, 1:40 u 1:100
110 00BeMy;

KUCIIOTY YKCycHyIo sieasnyio o I'OCT 61, x.u.;

yroyib aktuBupoBaHHbi 1o FOCT 4453.

IIpumeganme. Jomyckaercs UCIOAB30BATH AIIAPATYPy, MEPHYIO TIOCYIy W APYTHC CPEICTBA M3MCPCHUA,
MMEIOIIUE TAKUE XE¢ WIHM JIydIIie METPOJOTHUECKIC XapaKTePUCTUKH.

32. llogroToBKa K MCHBITAaHUIO

3.2.1. TloaroroBka IIpo6 K UCITBITAHUIO — TI0 1. 2.2.1.

3.2.2. Ilpucomoenenue u ouucmka 3anacHO20 pacmeopa OUmu3oHa

0,100 r IUTU30HA TIOMEINAIOT B AETUTENLHYI0 BOPOHKY BMECTUMOCTEIO 250 cM3, npwmsator 150 cm3
YeTBHIPEXXJIOPUCTOTO YIJIEPOIA M SHEPTUYHO BCTPAXMBAIOT B TeueHme 10 muH. PactBOp dminTpyior gepes
GYMAaXXHBIIT (DIILTP C CHMHEH JIEHTO! B IETUTEIBHYIO BOPOHKY BMecTMMOcTbIo 1000 cm3, mpumsaror 250 cm3
amMmuaka, pasbasinenHoro 1:200, u sHepru4HoO BcTpsxuBaioT B TeueHue 1 muH. I[locie pasgeneHus ¢as
HIDKHUHI OpraHMIeCKMi CIIOM, COIepXKAIllNii IIPOMYKTHI Pa3IOXECHNA AUTHU30HA, CIIMBAIOT M OTOPACHIBAIOT,
a BEpXHMII BONHBINA CJIOHM, COmEpPXALIMil JUTU30H, IIPOMBIBAIOT 2 pa3a 3—5 cM3 YeTHIPEXXIOPHCTOrO
yriepoga. 3areMm npwinBanoT 10 cM3 cepHoOIt KucioTsl, pas6astennoit 1:5, 500 cm3 YETHIPEXXIIOPUCTOTO
yIiaepoaa U 3HEPIrUIHO BCTpAxmBaIOT B TedeHUe 1 muH. Ilocne pasmenenusa (a3 HYDKHUM CI0H YeTBIPEX-
XJIOPUCTOTO YIJIEpoAa C PACTBOPEHHBIM B HEM AUTU30HOM IIEPEHOCAT B IPYIYIO JEIUTEIHLHYIO BOPOHKY YUIU
KoJnby, a BomHyI0 a3y oTépachBaloT. PacTBOp AUTH30HA B YETHIPEXXIOPUCTOM YIJIEPOAE IIPOMBIBAIOT B
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JENIUTELHOM BOPOHKE 2 pa3a MUCTWUIMPOBAHHOM BOZOI HOPIMME 110 250 cM> 1 GIIIETPYIOT Yepes CyXoil
OyMaxXHBI1 HUIBTP, OUUILEHHBIN OT 3arpI3HEHMA IIMHKOM, B CKIIAHKY M3 TEMHOTO CTEKJIA C IIPUTEPTOM
npobkoit. PactBop xpanar npu temmneparype 5—10 °C ue Gomnee 1 mec.

3.2.3. Ilpucomosaenue paboueeo pacmeopa Oumu3ona

25 cM3 3amacHOTO PacTBOpA JUTH3OHA MOMEIIAIOT B CYXyI0 MEPHYIO KOJIby BMeCTHMOCTBIO 500 cM3,
JIOBOJIAT JI0 METKY YETHIPEXXIOPHCTHIM YIIIEPOJIOM U IIEPEMEIIMBAIOT. PacTBOP TOTOBST Iepe YITOTpeGIeHUEM.

3.2.4. Ilpuzomosaenue pacmeopa ¢ maccogoli doneii muocyrvpama nampus 50 %

500,0 r THOCY/IB(aTa HATPUS PACTBOPSIOT B 500 cM3 AMCTHILIMPOBAHHOMN BOMBL.

3.2.5. Ilpucomosnenue ayemammnoeo 6ygepnozo pacmeopa ¢ pH 5

272,0 T YKCYCHOKWCIIOTO HATPUSI PACTBOPSIOT IpUMepHO B 500 cM> AMCTWUIMPOBAHHOI BOJEL,
npubapnAioT 58 cM3 TEAAHOI YKCYCHOIH KUCITOTH M JOBOIAT OOLEM IIONYMEHHOTO pacTBopa mo 1 mm3
JUCTWUIMPOBAHHON BOMOIA.

3.2.6. Ilpucomosaenue mackupyrowezo pacmeopa

1 am3 anerarHoro 6ydepHoro pacrsopa ¢ pH 5 cMenmBaror ¢ 25 cM3 pacTBopa THOCY/Ib(hATa HATPHA.
TlonygeHHEBI pacTBOp OYMILAIOT OT IPUMEcEl IIMHKA SKCTPAKIIMEN PACTBOPOM AWTH30HA B YETBIPEXXIIO-
pucToM yriepone. JIIs 3TOro ero IIOMEINAIOT B AeIMTEIHHYIO BOPOHKY BMecTUMOcCThIo 1000 cM3, pumBaloT
5—7 cM® pacTBOpa AMTH30HA, IPUTOTOBICHHOTO IT0 II. 3.2.2 (HOIyCKaeTcs WUCIIONBb30BAHHME DPACTBOPA
JWTU30HA, HE OYUIIEHHOTO OT IIPOAYKTOB €TI0 PAIOKEHMS), SHEPIMUHO BCTPSXUBAIOT B TEUEHUE 3 MUH U
nocje pasgeneHus ¢as3 orépackBaOT HIDKHWIA cIoif. Omepanyo MOBTOPAIOT A0 TeX MOp, TMOKa TUTU30H
TIepecTaHeT MEHATH CBOIO IIEPBOHAYAIBHYIO OKPACKY. 3aTEM OYMIIAEMBINA PACTBOP OTMBIBAIOT OT OIUTU30HA,
SHEPTMYHO BCTPAXMBAA €TO € 5—7 cM3 YeTBIPEXXIOPUCTOrO YIIepojga B TeueHMe 3 MUH M OTGpachiBad
opra"udeckyio ¢asy. [IpoMBIBKY TOBTOPSIIOT A0 TEX ITOP, TTOKA YETHIPEXXITOPHCTHINA YTIEPOI HE TIEPECTAHET
OKpaluBarbesa. PactBop bwibTpyioT yepe3 6yMaxHbIil GribTp ¢ 6e1oil JICHTOM, OUMIIIEHHBIN OT 3arpss-
HEHUS LIMHKOM, M XpaHAT IIpu TeMmueparype 5—10 °C He Goiee 2 Hemeb.

3.2.7. TIpUTOTOBIEHMe pAcTBOpa IIMHKA MACCOBOM KOHLEHTpaumu 1 Mr/cMm3 (pacTBop A) — IO
m 2.2.2.

3.2.8. IIpuzomoeaenue pacmeopa uunka maccoeoii konyenmpauuu 100 mxe/cm3 (pacmeop B)

B MepHyo Kon6y BMecTEMocTsio 100 cM3 mmieTkoit nomemaior 10 cM3 pactBopa A, IOBOIAT IO
METKM COJITHOM KMCIIOTOH, pazbasneHHoU 1:40, n nepemenmBaroT. PacTBop XpaHAT He Gonee 3 Mec.

3.2.9. Ilpucomoeaenue pacmeopa yunka maccoeoii kKonyenmpauuu 5 mxe/cm® (pacmeop I')

B MepHYI0 KoI6y BMecTUMOCTEIO 100 cM3 mumeTKoit momenatoT 5 cm> pactsopa B, moBoIAT 0 METKI
COJITHOW KUCIOTOM, pa3bapineHHoN 1:40, u nepemeninBaior. PacTBop roTOBIT B JACHD IIPOBEICHUS UCIIBI-
TaHUA.

3.2.10. [Ilpueomoenenue pacmeopa cpasHeHus

B MepHBIe KOJIGH BMECTUMOCTBIO 50 cM? 13 GI0peTKr BMeCTUMOCTBI0 10 cM3 HAIMBAIOT YKA3aHHEIE
B TabJ. 2 o6beMbI pacTBOpa I', JOBOAAT IO METOK COJISHOII KUCIIOTOM, pasbasienHoit 1:40, u TiaTeibHO
MIEPEMEIINBAIOT. PACTBOPHI TOTOBSAT B J€HD IIPOBEACHUS MCIIBLITAHUA.

Tabnuma 2

MaccoBast KOHUIEHTpauus | MaccoBast KOHICHTPAIMS IMHKA B PACTBOPE CPABHEHUS B
IIMHKA B PacTBOPE niepecyeTe Ha MacCOBYIO JOJMIO B PACTHTC/IBHOM MarepHaie,
CPaBHEHUS, MKT/CM MIH - (MT/KT)

Howmep pactBopa | O6BeM pacTBOpa
CPABHEHUS T, oM®

AN PN
SR~ NDO
SO N
(=2
(=1

—_

3

33, [IpoBeneHue UCHBITAHUSA

3.3.1. OsosieHME PACTUTEILHOTO MaTepuaia ¥ PacTBOPeHUe 30JI6I — 10 I 2.3.1.

3.3.2. Onpedenenue yunka 6 pacmeope 301bi

W3 pacTBOpPOB 3075l ¥ PACTBOPOB CPAaBHEHMS J03aTOPOM IUIM IIMIIETKON OepyT Ipobsl Mo 5 cm3,
IIOMEIIAIOT B JeIUTEILHEIE BOPOHKH BMeCTUMOCTEIO 50— 100 cM3, 103aTOpOM WM U3 GI0peTKH IIPIINBAIOT
1o 10 cM? MacKUpYIOLIEro pacTBOPa, IePeMEIINBAIOT U A03aTOPOM YIIM M3 GIOPETKH IIPIWIMBAIOT o 10 cm3
pabouero pacTBopa IUTU30HA. BCTpAxXuBaOT BOpOHKM B Teuenue 1 muH. [ocie paspenenus ¢a3 HIDKHMIA
CJIOM YETHIPEXXIJIOPUCTOTO YITIEPOAA CIUBAIOT B KIOBETY (hOTOIJEKTPOKOIOPUMETPA C TOIMIUMHON NPOCBe-
yuBaeMoro ciog 10 M.
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JomnyckaeTcst IIPOBEACHNE SKCTPAKUMM B APYIMX TEPMETUIHO 3aKPBHIBAIOIIUXCSA TEXHOJIOIMUYCCKMX
€MKOCTAX BMecTHMOCTbIo 50—100 cMm3. Pazienenve ¢as B 3T0M clyyae HPOBOAAT B A€JIUTEIHHBIX BOPOHKAX
60 OTOUpPAIOT OMHY U3 (pa3 IIIIPUIIEM WK ITUIIETKON C TPYIIE.

DKCTPaKTel (POTOMETPUPYIOT OTHOCUTENFHO IIEPBOTO PACTBOPA CPABHEHUS, HE COAEPXAIIETO IIMHK,
TIpY IJIMHE BOJIHBI 538 HM, WIM UCIONbB3YS CBETOMWIBTP ¢ MAKCUMYMOM CBETOIIPOITYCKAHUS B 06GIACTH
520—540 M. OgHOBPEMEHHO IIPOBOIAT KOHTPOJIHHBIN OIIBIT.

Ecnu 3HaueHMNe ONTUYECKON TUIOTHOCTH SKCTPAKTa M3 PACTBOPA 30JIbI IPEBBILLIAET 3HAYECHUE OIITH-
YeCKON IUTOTHOCTY B3KCTpaKTa W3 IIeCTOTO pPacTBOpa CPAaBHEHWS, PACTBOP 30JIbI pa3GaBIISAIOT COJISTHOIM
KHUCIIOTOM, pa3baBieHHOM 1:40, 1 TTIOBTOPSIIOT OIIMCAHHEIE BHIIIE OTIEPAIINU B TOM Xe Topsaake. [Ipu Takom
XKe pa30aBIeHUM ITOBTOPSIIOT ¥ KOHTPOJILHBIN OIIBIT.

HoryckaeTcs MPOIOPIMOHATEHOE U3MeHeHIE 06beMOB ITPOG PACTBOPOB 30JIbI, PACTBOPOB CPaBHEHUS
U PaCTBOPOB PEAreHTOB IIPY IIOIPELIHOCTHU A03upoBaHus He Gonee 1 %.

Bce paboThI ¢ YeTHIPEXXIIOPUCTHIM YITIEPOJOM CIIEAYET IIPOBOAUTE B BHITSDKHOM 1IKady.

34. O6pab6oTKa pe3yjlIbTaToOB

3.4.1. Ilo pesyipraTtaM (hOTOMETPUPOBAHUS SKCTPAKTOB U3 PACTBOPOB CPABHEHUS CTPOST rpagynpo-
BOYHBIN rpaduK, OTKIAABIBASA 110 OCK abCLMCC MACCOBBIE KOHLIEHTPALIMM LIMHKA B PACTBOPAX CPABHEHUS
B IlepecdyeTe HA MAcCOBBIE JOIM B PACTUTEILHOM MaTtepuale B MIH !, ykasaHHble B Tabl. 2, a II0 OCH
OPIOVHAT — COOTBETCTBYIOIIME UM 3HAUYEHUS ONTHUYECKOIl IUToTHOoCcTH. Ilo TpamympoBouHOMY TpaduKy
HaXOJSIT MACCOBBIE KOHIEHTPALIMM [IMHKA B aHAJIM3UPYEMBIX PACTBOpAX B IIEPECUETE HA MACCOBBIE JHOJIU B
pacTUTETBHOM MaTepyaie B MiIH L.

3.4.2. MaccoBylo OO IIMHKA B BO3AYIITHO-CYXOM PACTUTEILHOM MaTepuajle BRIYMCIIIOT 110 11. 2.4.3.

3.4.3. JlomyckaeMble PACXOXICHUS MEXIYy pesyibTaTaMU IlapajUIeIbHBIX olpefeleHuit (d’yq.) ¥
MEJIY Pe3y/IbTaTaMy, IOIYYEeHHBIMI B PAa3HBIX YCIOBMSX (D’5.), IIPU DOBEPUTEIIbHOM BEPOSITHOCTH P =
=0,95 He JOJDKHBI IIPEBHIIIATD CIEAYIOIINX 3HAYSHUI:

d’ 5. = 0,08 X'+ 2,07; ®)
= ©)

D'yec = 0,78 X ' — 9,69,

TIoe X — cpenHee apudmeTueckoe pesyIbTaToB IBYX ITapaUIeSTbHBIX OIPEHeNICHMI, MJ'IH_];

X’ — cpemHee apudMeTIYECKOe Pe3YIIETATOB IBYX UCITHITARMI, BHITIONMHEHHBIX B PA3HBIX YCTOBUSIX, MIH 1.

IIpenenpHy0 IOIPEIIHOCTE pe3yibTaTa aHams3a (A 'y ), MIIH— !, TIpM OTHOCTOPOHHEI JOBEPUTEIHLHOM
BepoaTtHocTy P = (0,95 BBIMUCIAIOT IO hopMyIIe

A’s =046 X'— 5,67, ™

roe X’ — MaccoBast HOJI IIMHKA, MIH | (Pe3yJIbTaT eAMHUYHOTO OIpPEIe/IeHHs WK cpeaHee apudMeTn-
YeCKOe Pe3yIIETATOB ABYX I1APAJUICIBHBIX OIIPEHECIICHI).
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NHO®OPMAIIMOHHBIE JAHHBIE

1. PASPABOTAH U BHECEH T'ocynapcrBeHnbiM arponpombinlienabiM komurerom CCCP

PASPABOTYHUKH

C.I'. CamoxBajioB, KaHI. C.-X. HayK (pykoBomureab Tembl); H.A. UeborapeBa, KaHI. GHOJI. HAyK;
I''U. T'opmkosa; B.A. Yyiikos, kaHia. 6uoi. Hayk; X.K. Xynakosa, kaHn. 6101, HayK

craggapram or 23.12.88 Ne 4538

3. BBEAEH BIIEPBBIE

. YTBEPXK/IEH U BBEJIEH B JIEMCTBUE ITocranosienunem Tocynaperennoro komurera CCCP no

. CCBINIOYHBIE HOPMATUBHO-TEXHUYECKHUE JOKYMEHTDI

O6o3Hauenue HTJI, Ha KOTOpHIii TaHA CCHUIKA

Homep pasnena, myHkra

T'OCT 61—75
I'oCT 199—78
I'OCT 172185
TI'OCT 1722—85
I'OCT 1770—74
IroCT 3118—77
TOCT 3760—79
I'OCT 4204—77
T'OCT 4453—74
T'OCT 5457—75
TI'OCT 7194—81
TI'OCT 9147—80
TOCT 12026—76
TOCT 13586.3—83
TOCT 13979.0—86
T'OCT 20288—74
T'OCT 24104—88
TOCT 25336—82
TOCT 27068—86
TOCT 27262—87
TOCT 30692—2000

BOOHAaA 4acCTb

5. Orpannyenne cpoka jaeiicTBus CHATO MO NpoTokoay Ne 4—93 Mexkrocynapcrsennoro Cosera no cranm-

Japruzamuu, merpojornn u ceprudpukamu (MYC 4—94)

6. IIEPEU3JAHUE


http://files.stroyinf.ru/Index2/1/4294826/4294826772.htm

