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AKTUBHOCTHU BOAbl B HEKYPUTEJIbHOA TABAYHOW
N HETABAYHOU HUKOTUHCOAEPXALILEU NMPOAYKUUA
OPAJIbHOI'O NOTPEBJIEHUA

Huxura A. llankos
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AnHoTauus. B craree npuBeacH aHATUTHYCCKUE 0030p METOAOB ONMPEACICHUS AKTHBHOCTH
BOJBI B MHUIICBOU MPOAYKIHH. ITO HCOOXOAMMO, YTOOBI CPEAU HECKOJIPKUX METOAOB MOA0OpaTh
HanOOJICE MOAXOMIIHH, KOTOPBIH MOXKHO OYAST B3sATh 33 OCHOBY IS AajbHCHIICH pa3paboTku
METOIUKH MO ONPEACICHUIO AKTUBHOCTH BOABI AJII HEKYPUTCIPHOU TaOAuHONW U HUKOTHHCOACP-
JKaIeH MPOAYKIHUU. AKTHBHOCTh BOJABI — KOCBEHHBIH MOKA3aTe/Ib MUKPOOHOJOTHUSCKOTO 3arpsis-
HCHHUSI U SIBIIICTCS 0COOCHHO BAsKHBIM 151 TAOAUHON U HETAOAYHOU MPOAYKIIUH, YIOTPSOIICMOM
HEIMOCPEACTBCHHO O¢3 ropeHust. [Ipu OTHOCHTEIPHO MOBBIIICHHBIX 3HAMCHUSX AKTUBHOCTH BOJBI B
HeTa0AYHON HUKOTHHCOASPKAIICH npoaykuuu opaisHoro norpednenus (HHCITOIT) moxeT pas-
BUThCs1 Mukpoduiopa. Herabadunas HUKOTHHCOACP KAIIAS TPOAYKIUS OPATBHOTO HOTPCOICHUS aK-
THBHO PACTPOCTPAHSICTCS HA PHIHKE U YACTUYHO BBITCCHSCT TPAJULIMOHHBIC METOBI «MOTPeO/IC-
HUs HUKOTHHA. OTIHIUTEIBHON YePTOH JAHHOU MPOAYKIHH SBISCTCH COCO0 €€ mOTpeOICHuUS,
KOTOPBIH 3aKJIFOYACTCS B TOM, YTO B PE3YJIBTATE MOTPEOICHHUS OTCYTCTBYET MPOLCCC BIBIXAHUS
TabaYHOTO JbIMA, OKA3bIBAIOIUN HECTATUBHOC BIHSHUC HA OopraHu3M uemoBeka. Mcxoms uz sto-
ro, AaHHAs! MPOAYKIHS SBISCTCS MCHES OMACHOM aJbTCPHATHBON KyPeHHUIO curapet. [1ockombky
MPOAYKLUS UMEET MIUPOKOE PACIPOCTPAHCHHE, HCOOXOAMMO YCTAHOBUTH KOHTPOIh €€ KaUCCTBA.
AKTUBHOCTb BOJbl — HCCTAHAAPTHBIA MOKA3ATE/Ib JJIs1 KOHTPOJS TaOAYHOW MPOAYKIHH, HO MO-
CKOJIbKY JAHHAs MPOAYKIHS MPSAHAZHAUCHA /IS OPAIBHOTO MOTPEOACHUS, 3TOT MOKA3aTe/Ib HE-
00X0AMMO HAYaTh OMPEACIATh KAK OAHH U3 HAHOOIECE BAKHBIX A/ OC30MACHOCTH HOTPCOUTES.
Jist HOKYPUTEIPHOUM TA0AYHON M HUKOTHHCOACPIKAIICH MPOAYKIIMHA OPATBHOTO MOTPEOICHUS HAH-
oonee noaxoasium siiasierces meroq CORESTA CRMS88. [l1s Toro utoOsl pa3paboTars METOIUKY
MO OMPEACICHUIO AKTUBHOCTH BOJBI U YCTAHOBUTH HCOOXOAMMBIC 3HAMCHUS, HCOOXOAUMO Jajhb-
HEHIICEe M3YUCHUE HEKYPUTEIBbHOH TaOauHOH MPOAYKUHHM H HeTabauHOH HHKOTHHCOACpIKAIeH
MPOAYKLMH OPATBHOrO MOTPEONCHUSL.

KunrueBsbie cyioBa: HeKypUTCIbHAS TabauHAS MPOAYKIHMsS, HETabaYHAs HUKOTHHCOIACPXKA-
1ast MPOAYKIHs OPAJbHOIO HOTPSONCHHS, AKTUBHOCTh BOABI, MUKPOOHOIOTHUCCKHIA MTOKA3ATE Tb,
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ANALYTICAL REVIEW OF THE METHODS
FOR DETERMINING WATER ACTIVITY IN NON-SMOKING
TOBACCO AND NON-SMOKING NICOTINE-CONTAINING
ORAL PRODUCTS
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Abstract. The article presents an analytical review ofithe methods for determining the activity ofi
water in food products. This is necessary in order to select among several methods the most suitable,
which can be taken as a basis for further development ofithe methodology for determining water ac-
tivity for non-smoking tobacco and nicotine-containing products.

Water activity is an indirect indicator ofimicrobiological contamination and is particularly im-
portant for tobacco and non-tobacco products consumed directly without burning. When water activ-
ity values are relatively high in Non-tobacco nicotine-containing products ofioral type (NTNCPOT),
microflora can develop. Non-tobacco nicotine-containing oral consumption products are actively
marketed and are partially replacing traditional nicotine “‘consumption” methods. A distinctive fea-
ture ofithis product is its method oficonsumption, which is that as a result oficonsumption there is no
process ofiinhaling tobacco smoke, which has a negative impact on the human body. On this basis, this
product is a less dangerous alternative to smoking cigarettes. Since the products are so widespread,
it is necessary to establish quality control. Water activity is not a standard indicator for controlling
tobacco products, but since these products are intended for oral consumption, this indicator should
begin to be defined as one ofithe most important for consumer safety. For non-smoking tobacco and
nicotine-containing oral products, the CORESTA CRM88 method is the most appropriate. In order to
develop a methodology for determining water activity and establishing the necessary values, further
study ofismokeless tobacco products and non-smokeless nicotine-containing oral products is needed.

Keywords: non-smoking tobacco products, non-smoking oral nicotine-containing products,
water activity, microbiological index, safety index, standard methods, quality control, development
ofia regulatory document
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C HenaBHEro BpeMeHU CTalu HAOUPAaTb  KypPUTENbHBIX Taba4yHbIX W3NEIUH, 3a-

NONyJAPHOCTb HCKYPUTCJIbHBIC HUKOTHUH-
cozeprKale NpOayKThl OPaJIbHOTO MOTpe-
onenuss. OcOOCHHOCTBIO NAHHOM TPOAYK-
HHUHU ABJIACTCA OTIUYHE OT TPAAUIITUOHHBIX
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KJIIOYarolleecss B TOM, YTO B pe3yJbTaTe
uxX ynotpebjeHus OTCYyTCTBYeT MPOLECC
BIbIXaHUsI TabaYHOrO NbIMA, OKAa3BIBAKO-
[IEr0 HETaTUBHOE BJIHUSHUE HA OPTraHU3M
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yesoBeka. Takum 00pa3om, HEKY pHTeJIbHAS
HUKOTHHCOAEpIKalass MPOAyKLMs Opajb-
Horo motpebnenuss (HHCIIOII) siBnsiercs
MEHEE OINACHOW AaJITEPHATUBON KYPEHUIO
curapeT. ['maBHOI TpoOnemoii st HOBOH
NPOAY KUK Ha pbIHKE cTpaH EBpasuiickoro
skoHOMU4eckoro cow3sa (EADC) asasiercs
TO, YTO HA JAHHYI MPOAYKIHUIO OTCYT-
CTBYIOT 3aKOHOJATEJbHO YCTaHOBJIEHHbIE
nokasatenu 0e30MacHOCTH, a TaK)Ke JOKY-
MEHTBI, KOTOpPbIE MOTJIH Obl MOATBEPAUTH
€€ COOTBETCTBHE TPEOOBAHUAM TEXHUYE-
CKUX perJlaMeHTOB TaMOXEHHOro Ccor3a
CTPaH-y4aCTHUKOB EBpasmiiCkOro 3KOHO-
MHUYECKOr'0 COK3a, MOITOMY €€ 00OpOT sIB-
nsetcs HeperyaupyeMsIM. [lonHblii 3anpeT
Ha Bcell Teppuropuu ctpan Eppasuiickoro
SKOHOMHUYECKOr0 COI3a CTaljl MEepPBbIM U3
MPEeAJOKEHHBIX BAapUAHTOB [JIsl pelleHUs
TaHHOW MPOoOJeMBI, KOTOpoe ObLIO mpeno-
crasyieHO Ha paccmorpenune EQK. Tlo3anee
K BOMPOCY MOAOULIH OoJiee OTBETCTBEHHO.
IlonHelil 3anpeT HE MOr CTaTh PEIICHUEM
poOJIeMBI, MOCKOJIBKY 3TO CKOPEe BCEro
NPUBEJIO K TOMY, UYTO PBIHOK HaBOAHUII-
cst Obl HeJleraJibHOUM mponykuueir. B psine
crpan EDK peanmzaumsi HerabayHOW HU-
KOTHUHCOAEp Kalleil MpoayKLUHUHU OpajbHO-
ro noTpebieHns He 3alpelneHa, Mpyu 3TOM
B PecriyOnmke Kazaxctan He CylecTByeT
3arpera U Ha TPaJAULHOHHYIO HEKY pPUTEb-
HYI0 HETa0auyHyI NPOAYKLHIO — CHIOC.
Obs13aTenbHast cepTUUKALUSA U KOHTPOIb
HeTabaqyHOW HUKOTHHCOAEpPIKALIeH Mpo-
nykuuu ¢ 1 anpensa 2022 roga BBEIEHBI HA
teppuropun PecniyOnuku benapycs. UH-
dbopManust 0 TPUHATOM pPELICHUU COAep-
*KuTcs B mnocraHoBiaeHun Cosetra MuHu-
ctpos Pecriybnuku benapych ot 6 siHBaps
2022 1. Ne 8 «O0 u3MeHEeHHH MOCTAHOBJIE-
Hus Cosera Munuctpos PecniyOnuku be-
napych oT 21 oktsiops 2016 . Ne 849». B
cBsA3M ¢ NpUHATHIM peeHueM EADC 3ako-
HOJATENSAM U KOHTPOJUPYIOIIUM OpraHam
MPENCTONT pa3padoTars mpasuia u Tpedo-
BaHUS K IPOU3BOAUTENSAM JaHHOH POy K-
UM, YTOOBI B JaJIbHEHIIEM MPONY KLU0
ClenaTh JerajbHOW, KaueCTBEeHHOH u Oe3-
OMACHOM AJIs1 MOTPEOUTEIS.

B P® paszpabarbiBaeTcst HALMOHAIBHBIN
CTaHIAPT HAa HETaDaYHYK HUKOTHUHCONEp-
JKAIYIO TPONYKLHIO OPaJbHOrO motpedie-
Hus. ConeprkaHne HUKOTHHA B HETaA0aAuHOM
HUKOTHHCOAEPIKAIIEM H3IEIHH OPaJIbHOTO
notpebienus ponyckaercss e Oonee 3,5%
unu 35 mMr/r, HO He Gosiee 20 MT Ha U3JETHE.
Hansbiii crangapt Oyaetr 10OpOBOJIBHBIM K
IPUMEHEHHIO.

Tak xak HHCIIOIT ynorpebnsiercs
OpaJIbHO, TO MHUKPOOHOJOrHYECKass YHCTO-
Ta SIBIAETCS BAXHOHM XapaKTEPUCTHUKOM.
MukpoOHONIOrHUeCKHe MMOKa3aTeNH MOXKHO
OTpeNeNsiTh HEMOCPEACTBEHHO, HO TaKXKe
CYLIECTBYIOT M APYTHE METOAbl (KOCBEH-
HbIE), HAPIMEP OINpeneieHue aKTUBHOCTH
BOZIbI, IPUYEM PA3THYHBIMU METOIAMH.

Lenpto ananmuTH4eckoro od3opa sBIs-
€TCsl aHAJIU3 METOIOB ONPENEICHUs aKTHB-
HOCTH BOIBI B MUILIEBOH NMPOAYKLUU s
najpHeWmell pa3paboOTKU METONMKU TIO
OTPEeNIEHNI0 AKTUBHOCTH BOIBI TSI HEKY-
pPUTENBHON Ta0auyHOW M HUKOTHHCOIEpPIKa-
el POy KLHUH OPATBHOTO MOTPEOICHMSL.

ITo tepmunonorun HHCIIOIT Gnuke
BCEr0 COOTBETCTBYET TabaKy COCATEIBHO-
MY — BUIY HEKYpPUTEIBHOTO TaOaYHOro M3-
Aenusi, TPeTHa3HAYeHHOrO IJIsl COCaHUS |
MOJTHOCTBIO FUIM YaCTHYHO HM3TOTOBJICHHO-
ro U3 OYHUINEHHOH TabauyHOW MbUIN U (WIIH)
MeINKOH (ppakuu pe3aHoro Tadaka ¢ 100aB-
nTeHueM unn 6e3 nobasneHust HeTabauHOTrO
CBIPbSI M MHBIX MHTpeaueHToB [1], crocod
notpedIeHns — HEMOCPEACTBEHHO TOMeLe-
HUE B POTOBYIO MOJOCTh [2; 3]. YcTaHOBIE-
HOo, utro HHCIIOII umeer BBICOKYIO Bia-
HOCTB, UTO MOXET SIBUTBHCS OJIarOmpHUsTHON
Cpemoil ayst pasBUTHS MUKPOQIOPHL, IO-
5TOMY HEOOXOAMMO KOHTPOJIHPOBATh MHU-
KpOOHONOTHYeCKNil MoKaszaTesb. Tak Kak
MOKa3aTejlb aKTUBHOCTHU BOABI XapakTe-
pU3yeT MHKPOOHOJIOTHYECKOE 3arpsi3He-
HUE TMPONYKTa, IeJIeCO00pasHo €ro orpe-
NeNieHue JJIsi HeKypUTeNIbHOW TabauyHOH u
HHCIIOIL IlosTomy u3ydeHue pa3audHbIX
METOZIMK OIpPENeNeHUs] aKTHBHOCTH BOIBI
U JajipHelmas pa3paboTka METOAMKU IO
OTpPENeNIEHNIO JTAaHHOTO TIOKa3aTens s
HEKypUTENbHOW TabayHOH W HeradauHOU
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HUKOTHHCOAEP KAIEeH MPOnyKIUH Opajib-
HOTrO TOTpeONeHHs SIBISETCS aKTyaJbHOU
3a7a4ei.

HerabauHast HHKOTHHCOAEPKAIIAS TTPO-
OYKLHUS OpaJIbHOTO TOTpeOseHus: conep-
JKUT OOJBIIOE KOJIMYECTBO TJIMLEPUHA H
MPOMWJICHTTIUKOIS  (BJIArOyAePKUBAIOIIIX
KOMITOHEHTOB) U TpPH yNOTpeOJNeHnH Ha-
NpPSIMYI0 B3aUMOEHMCTBYET CO CIM3UCTOMH,
BCJIEZICTBHUE HTOTO HEOOXOAMUMO MPOBOOUTH
ornpenesieHe aKTHBHOCTH BOABL.

AKTHUBHOCTb BOIBI (@w) oOpasma — 3To
OTHOLICHHE NMaPLHAJIBHOTO JaBJICHUS BOAS-
HOT'O I1apa B PABHOBECHH C UCTIBITYEMOH TOp-
nuel, ananusupyemoir TDL, x paBiaeHuto
HACBIIIEHHOTO BOJSTHOTO Tapa B PABHOBECUU
C YUCTOW BOAOU MPH TOM K€ TeMIIEpaType.

AKTHBHOCTb BOJABI, MO OIpPENENICHUIO,
SBJISIETCS. U3MEPEHHUEM IaBJICHUS BOISHO-
ro napa, reHepUPOBAHHOTO CBOOOIHON HIIH
XUMHUYECKU HECBSI3aHHOM BOJOM B MUIIEBBIX
u npyrux npoaykrax. Conep:kaHue CBs-
3aHHOW BOABI U BJIATH HE MOXET ObITh H3-
MEPEHO HEMOCPENCTBEHHO 3THUM METOAOM.
3nauenue aw (gmamason: 0.00...1.00 aw)
SIBJISIETCST BAXKHBIM IIOKa3aTesieM JJisl Ompe-
JeJIeHHs CPOKa FOIHOCTH MUIIEBOH, papma-
LEBTUYECKON U KOCMETHYECKON POy KLIUH
U YPE3BBIYAIHO BJIMSET HA BOSHUKHOBEHHE
U pa3BUTHE MUKPODIIOPHL.

CobonHast BOJa B MPOAYKTE BIUSET HA
€ro MHKPOOHMOJOrHUECKYI0, XHUMHYECKYIO
U (pepMEHTHYIO0 aKTHBHOCTb. JTO KacaeTcs
CKOPOMOPTSIIUXCS MPOAYKTOB. IHIIEBbIE,
3epHO, cemeHa. [Ipm u30bITKE CBOOOTHON
BOZBI MHUIIEBAsT MPOAYKLUS MOPTUTCSA, & €€
HEIOCTaTOK MOXET OTPULATENbHO CKa3aThb-
CsI HA PA3JIMYHBIX CBOHCTBAX MPONY KIIHH.

Jst uenedl KOHTPOJISI KayecTBa M Oe3-
OMAaCHOCTH IIpelesibHble 3HA4YeHHs comep-
JKaAHUS BJIAKHOCTH JIETKO MPeodpasyroTcs B
MOKA3aTeNd aKTUBHOCTH BOABI C TIOMOIIBIO
OYEHb IPOCTHIX CPABHUTENbHBIX HCIIBITA-
Huil. M3MepeHne akTHMBHOCTH BOABI Mpen-
cTaBisieT coOOH Oe3BpenHBIH M MPOCTOH B
UCIIOJIb30BAaHUU CIIOCOO M3MEPEeHHs C LIH-
POKUM JMamna30HOM yIOOHBIX KOH(UTYpa-
LU, UCTIONB3yEeMbIi B JJAOOPATOPUSX U HA
IIPOU3BOACTBE.

2022: 18 (3)

Cy1miecTByeT MHOXKECTBO METOIOB, IO-
3BOJISTIOLIMX OMPEHETUTh AKTHBHOCTD BOIIBI
B MULIEBOW MPOAYKLIUH.

1. «Mexnynaponubiii ctanmapt ISO
18787-2017 Foofstuffs — Determination of
water activity (ITuieBbie mpogyKThl — Ompe-
JeJIeHne aKTUBHOCTHU BOABI)» [4].

ISO 18787:2017 ycraHaBiuBaeT OCHOB-
HbIe TPUHLUINBI U TpeOOBaHUSI K METOAAM
OTIpeneNIeHus] aKTUBHOCTH BOABI (AW) B TH-
IIEBBIX MPOAYKTAX U KOPMax ISl JKUBOT-
HBIX B IWamna3oHe m3mepeHuii ot 0 no 1 [4].
[TpuHIMIBI H3MEPEHUsT OCHOBAHBI HA U3Me-
PEHHMH TOYKH POCHI MJTH HA OTPEIeSICHIH 13-
MEHEHHS 3JIEKTPOIPOBOTHOCTH 3JIEKTPOJIH-
Ta WIN AUSJIEKTPUUECKOH MPOHULIAEMOCTH
nonumepa [4].

2. TOCT ISO 21807-2015 «Muxkpo-
OMONIOTHST TTUINEBOH MPOAYKIUU U KOPMOB.
Onpenenenne akTUBHOCTH BOABD [5].

IIpu nmpoBepeHUU HU3MEPEHUH OJIK-
Hbl coOmonarbcs obmue TpeOoBaHUSA U
peKOMeHIamuu Mo MHUKpoOuonoruye-
CKUM HCCIEIOBAHUAM, H3JIO)KCHHbIE B
ISO 7218 [6].

JlaHHBIE O AKTHBHOCTH BOXBI Ipe-
UMYIIECTBEHHO OCHOBAHbI HA M3MEPEHUSX,
MIPOBOAMMBIX INpHU TeMmrepatype 25°C u go-
CTaTOYHO YaCTO yKa3aHbl B OOJIBIIMHCTBE
TabNHL, COAepIKALINX 3HAYEHUs KaJruOpo-
BOYHBIX CTAHAAPTOB JJIsl TECTUPOBAHUS H3-
MEPUTENBHBIX TPHOOPOB [5].

CraHzapT He yCTaHAaBJIMBAET €IUHOTO
METO/a OMpEeNeNIeHNs] aKTHBHOCTH BOIBI, a
NEPEUHCIET BO3MOXKHBIE METO/IBL.

3. Jlns taba4HON W HUKOTHUHCOAEpIKA-
med NpOnyKIMH HanOonee NOAXOMSIIINM
IJIs1 U3yYEHUsl W JAJIbHEHIIero HMCIob30-
Banus ssisiercs meroq CORESTA «COR-
ESTA Recommended Method Ne 88 — De-
termination of water activity of tobacco and
tobacco products» (CRM 88) [7].

B 2017 rony ananutudeckast NOArpym-
na CORESTA no Tabaky u TabaqHbIM H37€-
JUSM WHHUIIMUPOBAJIa MPOBEACHHUE KBaJIHU-
(PUKATMOHHOTO MCCIIEOBAHMSI JJIs1 OLEHKU
HECKOJIBKUX PAa3JUYHBIX MMPHHIUIIOB H3ME-
PEHHST aKTUBHOCTH BOJbI C LEJIBIO OIpese-
JIEHHsI aKTUBHOCTHU BOZBI (AW) B Pa3TMYHBIX
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TabauyHbIX W3AENUAX, BKJIOYas HEKYpHU-
TENbHBIA TabakK, CUTaPETHBI U CHTapHBIN
HanmonHuTenb [7]. Pesymbratel 3TOrO WHC-
CJIEIOBAHUS TIOKA3aJH, YTO AKTHBHOCTH
BOJIbI, I3MEPEHHAS C MMOMOIIBIO TaTYHKOB,
OCHAIIEHHBIX MEePECTPANBAEMBIM TUOTHBIM
nazepom (TDL), maer Oonee coriacoBas-
HbIE PE3YJIBTAThI JAJIs1 BCEX THIIOB 00Pa3LOB
10 CPABHEHHIO C NaTYUKAMH, OCHAIICHHBI-
MU €MKOCTHBIMH JAaTYUKAMH HJIH TOYKHU
pocel [7]. Ilo sToil mpuYMHE aHAIUTHYE-
CKasl TpyIa pelnjia HadyaTb COBMECTHOE
UCCJIEIOBAaHNE aKTUBHOCTH BOJIbI C HCTIONb-
30BaHUEM CUETUMKOB, OCHaIeHHbIX TDL, ¢
LIEJIBIO Pa3padOTKH PEKOMEHyEMOrO METO-
na CORESTA (CRM) nnst onpeneneHust ak-
THBHOCTH BOIBI (W) B Tabake u TabaqHBIX
uznenusix [7].

AHanusupyemas nopuus odpasna ta-
Oaka mir TabauHOTO U3AENH S TOMEINAeTCs
B U3MEPUTENBHYIO KaMepy, OCHAIICHHY O
TDL u uH(]pakpacHbIM TEPMOMETPOM.
TDL wusMmepsieT mOTEpH0 MOLIHOCTH CHI-
HaJla OT ja3epa AJisd OnpenesieHus naBie-
HUsI BOISTHOTO Iapa B MPOCTPAHCTBE, Ha-
XOISIIEeMCSl B PABHOBECHH C HUCITBITYEMOMH
nopuwmeii [7]. UappakpacHbIil TEpMOMETD

uzMepsieT Temneparypy obpasma [7]. Ax-
THUBHOCTb BOABI (aw) obpa3ua — 3TO OT-
HOILIIEHHUE MapLHualbHOTO JaBJIEHUS BOJ -
HOTO Mapa B PaBHOBECUU C HUCHBITYEMOH
nopuuent, aHanusupyemor TDL, x nas-
JIEHUIO HACBIIIEHHOr0 BOASHOrO Mapa B
PABHOBECHM C YHCTOW BONOW NpPHU TOU XKe
TeMImepary pe.

ITo pesynsraTam aHaJIUTUYECKOTO 0030-
pa B 00J1aCTH METONOB ONPENEICHUS AKTHB-
HOCTHU BOJbl MOXKHO CHeNaTh CJeAYHOLINI
BBIBOJI.

Xotss B P pelicTByeT MexXrocyaap-
creennbiii ctangapt ['OCT ISO 21867-
2015, rne onpenenseTcss akTUBHOCTb BOIIBL,
OH He J1aeT PeKOMEHALUH JIs pa3IuIHbIX
BUJIOB MUILNEBON MPOAYKIUU U 115 Tabay-
HOM nponykuuu, nosromy CRM 88 moxHO
CUUTATh CHELHATU3UPOBAHHBIM METOIOM.
HeoOxonumo mpoBeneHue majbHEHITNX
Hay4HbIX HCCJEAOBAHUN HEKYPUTEJbHOMI
tabaunoii mponykumu u HHCIIOII mo
ONpeneNeHHI0 aKTUBHOCTH BOABL, paspa-
00TKa HOPMATHBHOI'O IOKYyMEHTa (METO-
IUKHW) U TPEIJIOKEHUH 10 YCTaHOBJIEHUIO
MOKa3aTessl akTUBHOCTHU BOABI AJIs1 AAHHOMN
POy KLIUH.
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