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MPOEKTHOE YIIPABJIEHUE B COEPE ITPOU3BOJACTBA KPUIITOBAJIIOT
Baiizapun T.K.
MBA, [lokmopanm KBETY
PROJECT MANAGEMENT IN THE FIELD OF CRYPTOCURRENCY PRODUCTION
Baigarin T.

MBA, Jokxmopanm KBFTY
DOI: 10.5281/zen0d0.10631930

AHHOTALUA

B cratbe pacCMaTpuBACTCA NOHATUC ITPOCKTHOI'O YIIPABJICHUA KOMITaHHEH Ha npuMepe opraHn3aluu - y4act-
HHMKa PBIHKAa KPUITOBAJIOTHBIX OIEpalii, 3aHUMaroleiicss MaitHuHroM. [IpoBeieH 0030p Hay4YHOM JUTEpaTyphI
IO IPOCKTHOMY YIIPABJICHUIO, 4 TAKIKE UCCIICA0BAaH HpaKTI/I‘{eCKI/Iﬁ OIIBIT pa60TI>I MaMHMHIOBBIX KOMIaHUM B Pec-
ny6nuke Kazaxcran. Pazpaboransl pexoMeHganum no GopMHUpOBaHHUIO CUCTEMbI IPOEKTHOTO YIPABJICHUs Mai-
HUHTOBOIM KOMITAaHHH C LIEJIBIO MOBBIICHUS 3()()EKTUBHOCTH MPOIECCOB.

Abstract

The article examines the concept of project management of a company using the example of an organization
that is a participant in the market of cryptocurrency operations, engaged in mining. A review of the scientific
literature on project management was carried out, and the practical experience of mining companies in the Repub-
lic of Kazakhstan was also studied. Recommendations have been developed for the formation of a project man-

agement system for a mining company in order to increase the efficiency of processes.
KiroueBble ciioBa: IIPOCKTHOC YIIPABJICHUC, MaWHWHTOBEIC KOMIIaHWH, POU3BOACTBO KPHUITOBAJIIOT, MC-

HEJDKMEHT MalHUHTA.

Keywords: project management, mining companies, cryptocurrency production, mining management.

AXTyaJIbHOCTh TE€MbI JaHHOH CTaTbH, COCTOMT B
TOM, 4TO B COBPEMEHHOM MHUpE HH(POPMAIIIOHHBIX TEX-
HOJIOTHUI MaiHUHT KPHUNTOBAJIOT CTAHOBHUTCSA Bce 00-
Jee PacmpoCTPaHEHHBIM M TIEPCHEKTUBHBIM BHIOM
O6uzHeca. MaliHUHTOBBIC (DEPMBI, I'/le CHEIHATH3HPO-
BaHHOE O00OpPY/NOBAaHHE HCIIOIB3YETCS UL CO3IAHUS
HOBEIX OJIOKOB B OJOKUeitHe u oOecriedeHns Oe3omac-
HOCTH CETH, SBJISIOTCS KIIIOYEBBIM 3BCHOM B 3TOH MH-
nyctpuu. IlpoexkTHoe ympaBieHHWe B MaWHHUHIOBOM
(hepmMe urpaeT KIIOUYEBYIO POJIb B 00eciedeHnuu s dek-
THUBHOCTH MPOLIECCOB, MACIITAOUPYEMOCTH U YCTOHYH-
BocTH OusHeca. OJHON M3 OCHOBHBIX XapaKTEPHCTHK
MalHUHTOBOW (epMbl SIBIISIETCS AUHAMHUYHOCTH. PbI-
HOK KPHUITOBAJIIOT IT0JIBEPKEH 3HAYNTEIBHBIM KOJleha-
HUSM, M TI03TOMY MaifHMHroBas QepMa JOJDKHA
OBICTPO aZaNTHPOBATHCS K M3MEHEHHSM YCJIOBHH.
[IpoexTHOE ympaBiieHHE MOXXHO CUATATh MHCTPYMEH-
TOM, TO3BOJISIOMNM 3()()EKTHBHO IMIAHUPOBATH, pea-
JIM30BBIBaTh M KOHTPOJINPOBATH U3MEHEHHS B OM3HEC-
npoueccax. [IpoekTsl, TakKe Kak yiydieHne 000pyno-
BaHMsI, ONITUMU3AIMSI SHEPTONOTPEOJICHUST WM BHEI-
pPEHHE HOBBIX TEXHOJIOTHH, TPEOYIOT CTPATErniecKoro
MOJIX0/Ia ¥ YIIPABJICHUS PECypCcaMH.

B 0CcHOBe NOHSTHUS «IIPOEKTHOE YIIPABICHUE) Jie-
KUT TEPMHH «IIPOEKT», KOTOPBIHi COCTOUT U3 COBOKYTI-
HOCTH ONPE/ICJICHHBIX JEHCTBHH, HCIOJHSIEMBIX Ha
NPOTSHKEHUH KaKOrO TO BPEMEHH ISl MPOM3BOACTBA
NPOJIYKLUH, YCIyr U 1p. UeMm BbIlIe Ka4ecTBO IUIaHA
MPECTOSIUX paboT (pacrpeneneHue TpyIoBbIX, (u-
HaHCOBBIX, MaTePHAJIBHBIX PECYPCOB), TEM JIyUllle pe-
3yJIBTaTHl NpoJieslaHHON padoThI[1]. B HayuHOi cpene
MIPOBEIEHO OOJBIIOE KOJIMYECTBO HCCIIEIOBAHUH, IO-
CBSIILIEHHBIX (OPMUPOBAHHIO M PA3BUTHIO CHUCTEMBbI

HNPOEKTHOTO YIPABIECHUS B KOMIAHUIX. MOKHO BbIJie-
JMTh CJEAyIollue Haubosee akTyanbHble paboThl 1O
nanHoMy HanpasneHuto: C.A. Yepnsasckas, I'.1O. Moii-
csik, X.JK. MycxaHoBa (IIpoeKTHOE YyIpaBJICHHAE B CO-
BPEMEHHOW KOMITAHMH KaK 3JIEMEHT IIOBBIICHUS €€
KOHKypeHTocmocoonoctn)[2], M. 3ana, JIxx. XaH u ap.
(moBeImeHHE  Y(PPEKTHBHOCTH  TOCYJApCTBEHHOTO
YNpaBJIECHUs] C TIOMOIIBIO HHCTPYMEHTOB MPOEKTHOTO
meHekMeHTa)[3], A. bazap, A. Kaxu (posb mpoexT-
HOT'O MEHE)KMEHTa B yCIIeXe MaJIbIX KOMHaHHAX)[4],
A. A. EpmakoB (1cTonb30BaHHE HOBEHITNX HHPOpMa-
IIHOHHBIX TEXHOJIOTHI B CHCTEME IPOEKTHOTO MEHE K-
MeHTa)[5] u mp.

VY KaXkI0# OTpaciu €CTh CBOM OCOOCHHOCTH (op-
MHUPOBAHHS U Pa3BUTHS CHCTEMBI ITPOEKTHOTO MEHEIK-
MeHTa. bonblioe BHUMaHUE HONYYHIIN Takue cqepbl
JeATeIbHOCTH KaK: TOCY/apCTBEHHOE YIpaBJICHHE 10
Pa3JIMYHBIM HalpaBIeHUsIM (31paBOOXpAaHEHUE, COLH-
anpHOe obecriedeHne, 0€301MacHOCTh), yIpaBlIeHHEe 00-
[IECTBEHHBIMH  OpraHu3auusMu  (6JaroTBOPUTEIb-
HOCTb, MOJUTHYECKAs MEATEIbHOCTh), YIpaBICHUE
KOMMEpPYECKHMMH  OpraHM3alusIMH  (IIPOU3BOJCTBO,
CEeJIbCKOe XO3SIMCTBO, cTpouTelabcTBO U mp.). Chepa
MaWHWHTA SBISETCS HOBOM, HAXOJSIIEHCS Ha CTagud
(¢opMupoBaHHUs, U HE HAILIA JOIDKHOTO BHHMAHUS CO
CTOPOHBI HAyYHOT'0 COOOIIECTBa B YacCTH, UCIIOJIb3Ye-
MBIX CHCTEM TIPOEKTHOrO YyHpaBieHus. MalHUHT
KPHIITOBATIOT UMEET OOJIBIIOE KOJMYECTBO 0COOCHHO-
CTeH, KOTOpbIe BO3HUKAIOT IO MPUYMHE TNI00aIbHBIX,
MEXIYHApOAHBIX MacIITa0OB  (YHKIMOHHPOBAHUS
kommaHuid. OOIIyI0 cXeMy IPOEKTHOTO YIpaBICHUS
MOJKHO TIPEICTaBUTh B PUCYHKE 1.
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Pucynox 1 - Opeanuzayuonnas cmpykmypa mexicoyHapoOHOU MAUHUH2080U KOMIAHUU

HpI/IMC‘IaHI/IeI COCTABJICHO aBTOPOM

IIpuBeneHHas B puCyHKe | CTpyKTypa JaeT BO3-
MOXHOCTh ONTHMM3UPOBATH AEATEIBHOCTh MO Maii-
HUHTY KpUIITOBAJIIOTHI, 00ECIIEYUTh BHICOKUI YPOBEHB
MOOHJIBHOCTH HPOU3BOJICTBEHHBIX MOIIHOCTEH M KBa-
TUQUIMPOBAHHBIX KaapoB. JlouepHUE KOMIIAaHHU OT-
KPBIBAIOTCS B COOTBETCTBUU C HAIIMOHAILHBIMH TPEOO-
BaHUSIMH TOTO WM MHOTO rocynapcrsa. Kak nmpasuino,
MaTepUHCKasd KOMIIAHUS OTKpPBIBAET MAalHUHIOBBIE
(hepMBI B TEX cTpaHax, KOTOPbIE: JOSUIBHBI K KPUIITOBA-
JIOTHBIM OIEpanusM, UMEIOT HENOPOTHUE UCTOYHUKU
SHEPIrUU, HE UMEIOT 'KECTKOW MOJIUTHKH IO yIpaBiie-
HUIO KPUNTOBAIIOTHBIM PBIHKOM U 1Ip.. Eciiu naHHBIE
(hakTOpBI HAUMHAIOT MEHSTHCS B HETATHBHYIO CTOPOHY,
TO MaTepUHCKass KOMIIAHUS MOXET IPUHATH PelIcHHUe
0 IMEepeHOce MOIIHOCTEH B APYroe rocyaapcTBO, MOJ
JIpyTyto opucauknuio. Tak, Hampumep, U3MEHEHUS B
3aKOHOJIATENIbCTBE CTPaH CTaj0 NMPUYMHOW IepeHoca
MaitHuHTOBBIX (epM n3 KHP B PecmyOmuky Kazax-
CTaH, a 3aTeM B Y30ekucraH. PecyOnmka Kazaxcraw,
B omuinuuu oT KHP, He cTana monHocThiO 3amperaTtsh
JeITeNIbHOCTh MAHHMHTOBBIX ()epM, HO TpHHsIA
HOPMBI, KOTOPBIE 3HAYUTENIBHO CHIDKAIIU MOKa3aTeln
PeHTa0eTbHOCTH KOMITaHNH: TpeOOBaHHUS 110 PErucTpa-
I[1H, TOBBIIIEHHBIE Tapu(Bl 32 AIEKTPOIHEPTHIO, HO-
BbI€ HAJIOTH, YCJIOBHUS 10 MPOJaXkaM Ha Ka3aXCTaHCKOH
O6upxe U 1mp.. MaTepuHCKOH KOMITAaHHEH BBICTYIIAIOT
IOpUANYECKHE IMLa TpeTbux crpad. Hanpumep, «BIT
Mining» ¢ peructparueii B ropone Axpos, CIIIA. Bri-
COKHHA YpOBEHb MOOMJIBHOCTH JIae€T BO3MOXXHOCTh
0CTaBaThCs KOMIIAHUSM B 30HE peHTa0eIbHOCTH.

IIpoexTHas rpynnma MaTE€pPUHCKOM KOMIAHHH
HayMHAET CBOIO pabOTy BO BpPEMsI OTKPBITHS HOBBIX
MOIITHOCTEH, a TaK:Ke BO BpeMsI UX MepeHoca B ApYyTHE
nokanuu. OpraHu3alOHHYIO CTPYKTYpY JOYEpHHX
KOMIIaHUI MOXHO CUUTATh YIPOILIEHHOH - COCTOUT U3
PYKOBOIHUTENS, CEPBUCHBIX W YYETHBIX IOJpa3eie-
Hui. Kak npaBuiio, aHaJIMTUYECKUE, TOPTOBBIE, FOPU-

JMYECKUe, cTpaTerndeckue pyHKIUU YIpaBICHHs BbI-
HOJHSIOT NOAPa3IeIeHIs] MaTePUHCKONH KOMITAaHUH.

[To nannbpiM Kazaxcranckodl accouuanuu OJIOK-
YEHH-TEXHOJIOTUI yIeJbHBIN BEC Ka3aXCTAaHCKOrO Maii-
HUHra B Mupe cHusuics ¢ 18,3% no 6% Toiapko Ha
Hayano 2023 rona, 6onee 70% MaliHMHTOBBIX (epM
TIPEKPATHIIO CBOIO JEATEILHOCTh HA TEPPUTOPHH TOCY-
napctBa[6]. MOXXHO NpPEanoJIOKUTh, YTO CHIXKEHHE
KOJIMYeCTBAa MAaiHMHIOBBIX (hepM mpomommkuTes. s
COXpaHEHHMs MPHOBUILHOCTH OM3HECA B yCIOBUSX yoKe-
CTOUYCHHS TOCYIAPCTBEHHOTO KOHTPOJISI M MOBBIIIICHUS
HaJIOTOBOW Harpy3ku, MalHUHTOBBIE ()EpMBI, OCTaB-
IIMeCs B CTpaHe, TOJDKHBI MCIIONb30BaTh BCE NMEIOIIU-
€Csl THCTPYMEHTBI MEHEKMEHTA.

IIpoexTHOE ynpaBieHue, 1axe Ha HEOOIBIINX He-
3aBUCHMBIX MAHUHTOBBIX (pepMax, BBINOJIHSET ClIeLy-
Io1Me QyHKIMK: INIAHUPOBAHUE, OPraHU3aLUs, UCIIOJI-
HEHHE, KOHTPOJIb M MOHHUTOPHHI, KOMMYHHKAIIWH,
yIpaBJI€HHUE PHUCKAMH, YIPABICHHE W3MEHEHUSIMH,
o0OydeHHe TiepcoHaNa U OIeHKa d(PPEKTUBHOCTH MPO-
eKTa.

OnHUM U3 KIIOYEBBIX KOMIIOHEHTOB MPOEKTHOTO
yIpaBJIeHUs] B MAHUHTOBOH (hepMe SBISIETCS yNpaB-
JIeHWe pUCKaMH. PrIHOYHBIE KOoneOaHus, TEXHUUECKUe
cO0OHM WM M3MEHEHHUs B 3aKOHOJATENIECTBE MOTYT CY-
IIECTBEHHO MOBJMATh Ha NPUOBIIBHOCTh U yCTOWYH-
BOCTh Om3Heca. D eKTHBHAs CHCTEMa YINpPaBJICHUs
PHCKaMH{ TO3BOJIAET BBIABIATH MMOTEHIMAJIBHBIE TPO-
OneMbl 3apaHee W IPUHUMATh MEPHI 110 UX IPeI0TBpa-
LIEHHIO WIIM CMSTYEHHIO OCIIE/ICTBHH.

TexHoyornYeckne MHHOBAIMM TAaKKE SIBISIOTCS
HEOTBHEMJIEMON 4YacTbl0 MAaiHUHTOBOW HHIYCTPHUU.
[IpoekTHOE ympaBineHHe B MaWHHMHTOBOH (depme
JIOJDKHO BKJIIOYATh B CeO0sl TOCTOSIHHOE H3ydYeHHE M
BHEJ[PEHHE HOBBIX TEXHOJIOTHI JUISl ONITUMHU3ALMU PO-
[IECCOB, TIOBBIIICHHS TPOU3BOIUTEIFHOCTH H YIIydIIIe-
HUS KOHKYPEHTOCHOCOOHOCTH. JTO Takxke Tpedyer
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00ydeHHs MepcoHala W CO3JaHus KyJIbTyphl HHHOBA-
LU BHYTPH KOMIIAHUU.

Eme ogHuMM BaXHBIM acCHEKTOM IPOEKTHOIO
yIpaBJeHUs] B MAiTHUHIOBOH (hepMme SIBISIETCS yIpaB-
JIeHHe 4eloBedeckuMu pecypcamu. Komanma, 3anuma-
I0IIasiCsl MAHUHIOM, JOJDKHA OBITH BBICOKOKBasH (-
LUPOBAHHON U MOTUBUPOBaHHOM. [IpoekTs! mo oOyue-
HHIO M Pa3BUTHIO NIEPCOHAIA, CO3JaHUI0 AP PEKTHBHBIX
KOMaHJ M MOTHBAallMd COTPYIHUKOB CTaHOBSTCS
HEOTHEMJIEMON 4YacTblO0 YIPABIECHUS MaWHHUHIOBOM
(hepmoii.

[IpaBurenscTBo PecnyOnmukn Kazaxcran nomkHO
MPOBOAUTE pabOTy N0 ONTHMHU3AINUU HHCTPYMEHTOB
YIpaBIEHUS KPUITOBAIIOTHBIM PBIHKOM C OIpenene-
HUEM KOHKDETHBIX Lielied U 3a1ad. Tak, onHOHu U3 Le-
JBI0 TOCYJApPCTBEHHOW MOJUTHKH MOXET OBbITh HOA-
JIep)KKa Ka3axCTaHCKUX MalHHMHTOBBIX (epM (He 10-
YEpPHUX IMOJpa3feleHnii 3apyOeXHBIX KOMMIAaHUH).

[loBrImeHe KOHKYPEHTOCIIOCOOHOCTH, CHIKCHHE
PUCKOB OAHKPOTCTBA MOXKET OBITH JOCTUTHYTO CTaH-
JapTHBIM HAOOPOM Mep rocy1apCTBEHHO TTOAICPIKKU:
JBFOTHOE KPEAUTOBAaHHE MPOEKTOB 10 CO3AaHUI0 COO-
CTBEHHBIX SHEPTONPOU3BOAALIMX MOLIHOCTEH (Ha Oa3ze
BO300HOBIISIEMBIX HCTOYHHKOB JHEPIHH), CHIDKCHUE
HaJIOTOBBIX M TaMOXXEHHBIX CTaBOK, MOJAJEp)KKa Ha
YPOBHE MECTHBIX OPTaHOB BJIACTH U TIP..

MaifHUHTOBBIE (DepMBI CO CBOEH CTOPOHBI TaKKe
JOJDKHBI COBEPIICHCTBOBATh CHCTEMY MEHEIKMEHTA,
MTOBBIIIATh YPOBEHh MOOWMIBHOCTH M OIEPAaTHBHOCTH
pearupoBaHnsl Ha MEHSIOMINECS BHEUIHUE yCIOBUS 3a
CYeT BHEJPEHHsS] CHUCTEMBI MPOCKTHOTO YIPAaBICHUS.
[Ipeanaraercst ciemyromias cxema CHCTEMBI IPOEKT-
HOTO YNpaBJICHUS JJIsl Ka3aXCTaHCKUX KOMITaHUH (pu-
CYHOK 2).

Hupekrop

<

v

A,Z[MI/IHI/ICTpaTI/IBHO-yrI PaBJICHYCCKHUE IMMOAPA3ACIICHUA

HpI/IBHeKaeMBIC CIICIUaJINCTHI

{ 1 1
\ v v
CHaOxeHne CrpourenscTBoO AHanutuka

= T T T
v ! 3akymnku Hanazxa DdheKTHBHOCTH i
PYKOBOJICTBO |—pi .
y & i Jloructuka ITyck Pucku :
IPOEKTa ! I I I i
1 1
1 1
! DHepromotpebieHne CepBuc MunoBanuu |
! |
| 1
| 1
1 1

Pucynoxk 2 - Cucmema npoexmnozo ynpasieHus MauHuH2080u ghepmol

IIpumeydaHue: COCTaBIEHO aBTOPOM

[IpoekTsl MafHHHTOBOW (PepMBI MOTYT OBITH pa3-
HOOOpA3HBIMM:  PACIIMPEHHE  IPOU3BOJCTBEHHBIX
MOIIHOCTEH, TTIepeHoC (epMbl B APYTYIO JIOKAIHIO, OT-
KPBITHE HOBBIX MOIIHOCTEH, MOJEpHU3AIHS 000pyI0-
BaHMs U 1p. PykoBouTe b IPOEKTa ONpeenseT Heoo-
XO/IMMbIE 00BEMBI TPYIOBBIX, (PMHAHCOBBIX M HMPOYHX
pecypcoB. Taxxe pyKOBOIUTEIHh MPOEKTa MIPUHUMAET
pelIeHre 0 MPHUBJICYEHUHN 3KCIIEPTHOM TPYMIIBI - CIe-
IIHAJTUCTBI, KOTOPBIX HET HEOOXOAWMOCTH JepXKaTh B
OCHOBHOM InTate komnanuu. Ilocne 3aBepuieHus mpo-
€KTa, CO3JJaHHAs CHCTEMA ITPOEKTHOTO yIPaBICHHUS MO-
KeT OBITh TpaHc(hOpMHpPOBaHA B OpPraHU3ALMOHHYIO
CTPYKTYpY primana.

Takum 00pa3om, NPOEKTHOE yIIpaBJIeHHE B Maii-
HUHTOBOH (hepMe UrpaeT KpUTHYECKYIO POJIb B 00ecIe-
YyeHUH ee d(PPEKTUBHOCTH, YCTOMYMBOCTH U PAa3BUTHSI.
C y4eToM OBICTPOTO Pa3BUTHS TEXHOJIOTHH, TNHAMUY-
HOCTH PBIHKA W TIOCTOSIHHBIX BBI30BOB, CTOSAIINX IIEPE]
WHAYCTpHEH, 3(P(PEKTHBHOE yIpaBIEHHE IPOECKTaMHU
CTaHOBHUTCSA (PYHAAMEHTOM YCIIEITHON AEATeNTFHOCTH
MailHMHTOBOW (epMbI B coBpeMeHHOM Mupe. Cosep-
[ICHCTBOBAaHUE CHUCTEM YIIPABICHHUA KOMITAHHUEH COB-
MECTHO C M€pPaMU TOCYAapCTBEHHON MOIAEPHKKHU, MO-

JIO)KUTETBHO OTPA3sTCs Ha TEMIAX Pa3BUTUSI MalHUH-
roBeIX pepm B PecniyOimmke Kazaxcran. 3amaun [Ipasu-
tenbcTBa Pecrybnuku Kazaxcran no ¢opmupoBanuio
HOBOT'O MCTOYHHKA TIOTIOJIHEHHUS PECITyOIMKaHCKOTO 1
MECTHOTO OO/DKETOB, TOJIOKHUTEILHOTO BIIMSIHAS Ha
SKOHOMHKY MOTYT OBITh JOCTUTHYTHI IPH PA3BUTHH Ca-
MHX CHCTEM YNpaBJIEHHsS B MalHHHIOBBIX (epmax
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Abstract
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The lactobacilli are nowadays the most widely used probiotcs. They can have different sources: fermented
milk products, fermented vegetables, feces of animals or healthy human etc. Most of them possess a very high
activity to the pathogens and it allows to use the instead of the antibiotic. Other strains can modulate innate immune
response of the gut immune system. In some publication the authors show anticancer and anti-inflammation activ-
ity of the lactobacilli or their metabolites. The hundreds of new strains are described every year? But not all of
them are safe an equally effective. The aim of the work was the describing the basic requirements and principles
for the development of effective and safe lactobacilli isolated out of different sources.

Keywords: lactobacilli, development, basic requirements, effectiveness.

Introduction

The term "dysbacteriosis" was first put into the
medicine in 1916 by A. Nissle to designate changes in
microbiota of the host (human or animal) after and/or
under the influence of various factors. The same term
was used by the Soviet microbiologist Bondarenko
V.M. and his school in the 80s years of the last century.
Later it was shown that the changing community of mi-
croorganisms (microbiome) includes not only bacteria,
but viruses, fungi and protozoa, that is why the term
"dysbacteriosis" was replaced by "dysbiosis". The most
studied part of the whole microbiota is the microbiota
of gut-intestinal tract, structurally and functionally con-
nected with the skin, genitourinary and respiratory sys-
tems microbiota. Despite the rather aggressive attitude
of supporters of the secondary nature of changes micro-
biota, just in the last decades of the 20th century Rus-
sian school of microbiologists has already formulated
and proved the main principles of the theory of micro-
biota- host interaction as well as the role of probiotics
for the prevention and correction of the serious host’s
organism pathologies, bacterial translocation pathways
with subsequent carriage and inflammation in lungs,
liver and so on [1,2] long before other researchers had
confirmed the theory about the leading role of micro-
flora, described the presence of axes “gut-brain” [3],
“gut-lungs" [4], "gut-liver” [5] and so on. The decades
of the investigation of the probiotic properties had
shown that not all strains of Lactobacilli, E. coli and
Enterococci can be universally useful for every person
or animal (if we are talking about veterinary medicine
and animal husbandry). Commercially available lacto-
bacilli strains may have antagonistic effects not only on

pathogenic and conditionally pathogenic microorgan-
isms, but also on indigene lactobacilli of the consumer
[6]. So there is a necessity for preparation of personal
probiotic based on lactobacilli, biocompatible with the
resident lactobacilli of the patient and/or capable sup-
press unwanted microbiota.

The effects of probiotic, according to FAO/WHO
(2001), are strain-specific and cannot be of a “general
nature.” Different strains only provide their own probi-
otic effect. Therefore, it is necessary to very clearly
monitor the characteristics, properties and performance
indicators of each specific strain (for example, the
LGG® strain, and not just Lactobacillus rhamnosus).
The most investigated LGG® was isolated from a fecal
sample of a healthy adult male in 1985. The strain was
specifically selected as having optimal characteristics
for its effect on human health [7]. A number of case
reports describe episodes of infection caused by organ-
isms consistent with probiotic strains in patients who
consumed probiotics prior to symptom onset. Several
cases of bacteremia associated with Lactobacilli have
been reported, including Lactobacillus acidophilus,
Lactobacillus casei, and Lactobacillus GG [8-13]. En-
docarditis events due to Lactobacillus have been re-
ported [14]. The development of an abscess associated
with Lactobacillus rhamnosus was also reported twice
[15,16].

The aim of the work is the describing the basic
requirements and principles for the development of ef-
fective and safe lactobacilli isolated out of different
sources. The effective and safe probiotic should suc-
cessfully cooperate with the host’s “useful” microbiota
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and suppress pathogens. The profit of the possibility to
adhere to the wall of the gut is discussed.

The basic requirements for Lactobacilli strains
isolation

The first stage in the development and creation of
probiotic strains is the isolation and identification the
strains as Lactobacilli. The source of them is very im-
portant for the safe use as a possible probiotic strain.
The method of the selection is described is described
for example in [17]. The most popular media is MRS
culture medium was designed for isolation and cultiva-
tion of lactobacilli by De Man, Rogosa and Sharpe in
1960. Other diagnostic culture media for isolation and
cultivation of lactobacilli are the variants of the MRS.
Others use the natural substrates for the growth of lac-
tobacilli without any toxic components. For example
the media can consist only of skimmed milk, 5% yeast
extract and 2,5% agar. During the personal use such
medias are better because there is no necessity to sedi-
ment the bacilli and dilute them again in NaCl. For the
experimental aims it is possible to use any of the avail-
able media, but the control group should receive the ad-
equate solution by the same way of the use. The sources
can be different; for example in [17] the strains were
isolated from fermented dates or grapes, from breast
milk, and from infant feces. In our work we used the
human or domestic animals feces, homemade fer-
mented cabbages or cucumbers, homemade fermented
milk products. After the isolation the Gram staining and
catalase test on the isolates should confirm that the
strains are probably lactic acid bacteria (LAB). A rapid
screening for acid and bile tolerance should be carried
out. All these tests are cheap and allow to avoid the un-
desirable mistakes and unwanted expenses. If the
strains exhibited growth of over 80% at pH 3 and 0.3%
ox bile and 1.9 mg/mL pancreatic enzymes for 3 h, they
can be further identified using 16 S rRNA gene se-
quences.

The study of the isolated bacterial strains prop-
erties

The study the properties of the isolated bacterial
culture is the second stage. The requirements for the as-
sessment of the effectiveness and safety of lactobacilli
as probiotics are presented in WHO guidelines and gov-
ernment guidelines and guidelines. In particular, in the
Russian Federation, researchers must use the methods
recommended by the Guidelines for sanitary and epide-
miological assessment of the safety and functional po-
tential of probiotic microorganisms used for food pro-
duction [18]. According to this document, among other
things all strains should be studied for survival in the
proximal gastrointestinal tract and proliferation in the
large intestine, resistance to gastric acidity, bile, adhe-
sion to human epithelial cells and cell cultures, antago-
nistic activity against pathogenic and opportunistic mi-
croorganisms that cause acute intestinal infections and
others infections, the ability to hydrolyze bile acids and
the ability to reduce the adhesion of opportunistic mi-
crobes in the intestine. So, the selection of strain is
based on the study of several properties, confirmed
their possibility to be used:

o the strain should be active against pathogenic
microbiota;

e its antagonistic activity should be minimal for
the indigene lactobacilli;

e the probiotic strain should demonstrate the
ability to compete with pathogenic and opportunistic
bacteria for adhesion sites;

e it should stay in the gut during the long period
of time after the use, so it should have satisfactory ad-
hesive properties

A pronounced antagonistic activity against path-
ogenic microorganisms

The concept of antagonistic activity is very broad
and consists of many components, including a higher
rate of bacterial reproduction, a wider set of enzymes,
as well as the production of various bactericidal and
bacteriostatic substances [19,20]. Among these sub-
stances, organic fatty acids have a high antagonistic ac-
tivity against pathogens. In particular, lactobacilli are
capable of synthesizing natural antibiotic-like sub-
stances named bacteriocins [21,22]. Bacteriocins pro-
duced by lactobacilli inhibit the reproduction of a wide
range of microorganisms: Clostridium, Streptococci,
Enterobacteria, Listeria, Candida, etc. [23]. Some
strains of L. paracasei, L. fermentum, and L. rhamnosus
showed antimicrobial activity against C. albicans. [17].
This inhibitory effect on pathogenic microorganisms is
related to various bacteriocins, through metabolites
produced by Lactobacillus spp. [24,25]. The antagonis-
tic activity of lactobacilli is possible to determine by
different approach. To detect the antibacterial activity
against indicator bacteria (S. aureus, P. aeruginosa, K.
pneumoniae, and E. coli), a spot-on-the-lawn assay was
carried out with some modification [26]. Briefly, each
indicator bacterium was incubated in 5 mL brain heart
infusion (BHI) broth at 35 °C overnight. Moreover, 50
pL of the culture was added to 5 mL of BHI soft agar
(0.7% agar), and this mixture was poured onto BHI
agar. The tested LAB strains were grown in BHI broth
for 48 h, and the supernatants were collected by centrif-
ugation at 8000x g at 4 °C for 10 min. The collected
supernatants were adjusted to pH 6.0 with NaOH,
treated with or without heating at 80 °C for 10 min, fil-
trated using a 0.2-um filter, 10 uL of the samples were
then spotted onto BHI soft-agar plates containing the
indicator bacterium. The plates were analyzed for bac-
terial growth inhibition after incubation at 35 °C for
18 h.

For example, to determine the antagonistic activ-
ity of Lactobacillus strains, isolated from the gastroin-
testinal tract of healthy people, in relation to the
Klebsiella pneumoniae strain co-cultivation and diffu-
sion into agar using wells were used. [27].

During co-cultivation lactobacilli and K. pneu-
moniae in equal doses were added to MRS broth and
incubated at a temperature of 37+1 °C. The control was
a monoculture of K. pneumoniae grown under the same
conditions. After 24 and 48 hours of incubation, K.
pneumoniae cells grown in monoculture and in co-cul-
tivation with lactobacilli on solid agar were counted.

To study the antagonistic activity of Lactobacillus
by agar diffusion method, the strains were incubated in
MRS broth at a temperature of 37 + 1 °C. containing K.
pneumoniae at a concentration of 106 CFU/cm3 was
added to solid agar and was put onto Petri dishes. After
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the agar solidified, wells with a diameter of 5 mm were
prepared with a sterile instrument, into which 50 um3
of the test samples were added. The results were taken
into account after 24 and 48 hours of incubation at 37+1
°C. They have found by both methods that high antag-
onistic activity of the L. rhamnosus F strain but antag-
onistic activity of the L. helveticus NK1 strain was in-
significant [27].

The antagonistic activity of lactobacilli can be also
determined by the method of delayed antagonism using
double-layer agar. In [17] different strains of Lactoba-
cillus were co-cultivated with C. albicans. It was shown
that the mycelial growth of C. albicans was delayed and
biofilm formation was inhibited. In addition, the ex-
pression of biofilm-specific genes was reduced too. In
addition, Lactobacillus strains exhibited an antagonis-
tic activity against pathogenic microorganisms Entero-
coccus faecium, Enterobacter cloacae, E. coli, Helico-
bacter pylori, Listeria monocytogenes, Propionibacte-
rium acnes, Shigella sonnei, Staphylococcus
epidermidis, and Vibrio parahaemolyticus, and the ac-
tivity was strain dependent. Besides the direct bacteri-
cide activity lactobacilli produce the metabolites which
downward the pH of the environment. It provides a me-
diated effect on the enzymatic activity of pathogens.

The absence or minimal antagonistic activity for
the indigene lactobacilli

The used strains should not inhibit the growth of
indigenous microbiota. It was previously shown that
the pharmacy probiotics, designed on the basis of the
allogenic strains, can displace the indigenes strains of
the host and induce the inflammation in the gut.

The determination of the ability of probiotic
strains inhibit representatives of normal intestinal flora
in vitro should be realized simultaneously by two meth-
ods: perpendicular streaks and by plaque leakage. The
test culture should be sowing in the form of a streak
along the diameter onto a Petri cup with an optimal nu-
trient medium. Perpendiculars to the first seeding,
streaks of other studied microorganisms are made. In
the other case a daily broth culture of the microorgan-
isms is applied to the nutrient medium using a loop. Af-
ter drying, apply a drop of another test culture in a loop
nearby at a distance of 0.5 cm so that the second drop
flows onto the first to the middle and dry. After the cul-
tivation at 37 °C for 24 - 48 hours the accounting for
results by the measure the zone of growth inhibition of
crops is realized. When inoculating the studied and test
cultures of microorganisms using perpendicular
streaks, their influence on each other can be revealed.
In case of antagonism, after a day of co-cultivation,
zones of growth inhibition will be observed. In this case
the use of the tested strain is not possible even all other
properties are satisfactory.

The adhesive properties of lactobacilli

It is believed that the ability of probiotic strains to
bind to certain receptors on the surface of the gastroin-
testinal mucosa provides competition for these recep-
tors with pathogenic and opportunistic microorgan-
isms, since the number of such receptors on epithelial
cells is limited. This is confirmed by observations indi-
cating that pretreatment of targets with Cohn lectin or
bacterial adhesives drastically reduces the number of

microorganisms that can fix on the preliminary incu-
bated cells. It is believed also that adherent probiotic
bacteria "block" eukaryotic cell receptors, making them
unavailable for binding to pathogenic agents. So the
value of adhesive strains for creating probiotic drugs
lies not only in their ability to long-term persistence in
the gastrointestinal tract, but also in competition with
pathogens for adhesion sites on the surface of entero-
cytes. A number of studies have shown that the oral ad-
ministration of lactobacilli with distinct adhesion leads
to a significant decrease in the number of E. coli colo-
nizing the intestines of chickens [22, 24]. It was proved
that Lactobacillus species with probiotic property can
be used in poultry feed formulation for their health ben-
efit to combat gastrointestinal infections. [28]. It was
shown that bacteria of the genus Lactobacillus can pre-
vent colonization of the vaginal epithelium by Ps. ae-
ruginosa, Enterococcus sp., Klebsiella pneumoniae, E.
coli [29], it also binds glycolipid receptors of Helico-
bacter pylory [30]. The reduced adhesion of intestinal
pathogens, carrying S-fimbria on their surface, when
using Lactobacillus had been also shown [31]. From
the other side, the study of adhesive properties of
strains on cell models Caco-2 and T84 intestinal epithe-
lial cells (IECs) under a variety of physiological condi-
tions has discovered unexpected properties of two pop-
ular lactobacillus strains—Lacticaseibacillus paracasei
BL23 and Lacticaseibacillus rhamnosus GG. They are
very closely related species, yet with differential fea-
tures. L. rhamnosus is a probiotic species widely stud-
ied in clinical trials for the treatment and/or prevention
of various health conditions such as, ulcerative colitis
[32], diarrhea [33, 34] and atopic dermatitis [35]. The
internalization of those strains occurred at a variable
rate that depends on the bacterial strain and IEC line,
and the most efficient was BL23 internalization by
IECs T84. Efficient internalization required active IEC
proliferation, as it improved naturally at the early con-
fluence stages and by stimulation with epidermal
growth factor (EGF). Bacterial uptake required actin
polymerization, as shown by cytochalasin D inhibition,
and it was partially bound to clathrin and caveolin de-
pendent endocytosis. Bacteria remained viable inside
the IEC for as long as 72 h without damaging the epi-
thelial cells, and paracellular transcytosis was ob-
served. So, the internalization of commensal bacteria is
a natural, nonpathogenic process that may be relevant
in crosstalk processes between the intestinal popula-
tions and the host [36]. So the adhesive properties of
lactobacillus are still need to be explored more deeply.

These properties of lactobacilli are studied using
two methods. In the first method, a direct reaction of
the anti-adhesive activity of cultures is used, in the sec-
ond - an indirect reaction, using supernatants of lacto-
bacilli cultures. Direct anti-adhesive activity of lacto-
bacilli is studied on human erythrocytes using cultures
of lactobacilli and cultures of test strains. In the prepa-
rations, the number of test cultures attached to 50 red
blood cells in one field of view is counted. In parallel,
the number of microorganisms attached to erythrocytes
in a parallel sample, to which cultures of lactobacilli
were not added, is counted. Compare the data obtained
and record the results as percentages. If the number of



10

The scientific heritage No 130 (2024)

cells of the test strain attached to 50 red blood cells
mixed with cultures of lactobacilli is less than in a pure
sample, it is believed that the cultures of lactobacilli
have anti-adhesive properties. The indirect reaction is
the modified direct method with the use of the superna-
tant of the strains instead of the culture if the lactoba-
cilli. Some researcher interprets the ability of probiotic
to adhere to epithelial cells in vitro as a marker of path-
ogenicity.

Adhesion to the intestinal mucosa and extracellu-
lar matrix proteins is a first step in the pathogenesis of
many microbes [37]. They have found the difference
between Lactobacillus GG-like isolates from cases of
bacteremia and the original Lactobacillus GG strain
[38]. The in vitro adhesion rate to human intestinal mu-
cus, collagen, and fibrinogen of 3 of the tested clinical
isolates was different from that of the original Lactoba-
cillus GG strain. These same 3 isolates exhibited a sig-
nificantly higher adhesion rate than the original strain.

From the other side, many surface layer proteins
are involved in host adhesion, and play significant role
in the modification of some signaling pathways within
the host cells and realization of the positive properties
of lactobacilli. [39]. Most of authors affirm that adher-
ence of beneficial bacteria to the intestinal mucosa is
considered important for exerting their function and is
a claimed key characteristic of probiotic [40, 41] In
vitro studies analyze adherence of probiotic bacteria to

- mucin adsorbed onto abiotic surfaces (e.g., poly-
styrene)[42],

- confluent intestinal cell layer cultures (HT-29,
HT-29-MTX and Caco-2 are customary cell lines used
in adhesion assays) in cell/tissue culture plates, or iii)
extracellular matrix components such as fibronectin
and collagen [43]. Bacterial adhesion processes can be
mediated by physico-chemical forces such as hydro-
phobic and electrostatic interactions via lipoteichoic ac-
ids or surface proteins [40,41,44]. Bacterial aggrega-
tion is connected with the adhesive ability [45] and
claimed a desirable characteristic of probiotics, since
aggregated bacteria inhibited adhesion of pathogenic
bacteria [46]. Several L. acidophilus surface proteins
including the surface layer protein SIpA have been
identified as potential adhesive molecules by proteome
analysis using 2-DE and mass spectrometry and by
comparison of strains with high and low adhesive ca-
pacity to Caco-2 intestinal cells [47]. The adhesive
properties of lactobacilli can be determined on human
erythrocytes 0 (1) group Rn+ (RBC) [48], epithelial
cells of the oral mucosa and the HEp 2 cell line [49] and
on enterocytes of the small intestine of piglet embryos
[49].

In the experiments of Kozlovsky et al [50] adhe-
sive properties of lactobacilli were studied in vitro on
the model of formalinized red blood cells (RBC) by V.
Brilis (1984) [51] with some modification. The bacte-
rial suspensions at a concentration of 2x109 CFU / ml,
RBC at a concentration of 2x108 cells / ml were used.
The concentration of RBC was calculated in the
Goryaev’s chamber under a light microscopy. The con-
centration of microbial cell suspension was determined
by the optical density at 560 nm. 0,5 ml of a suspension
of RBC and microbial cells was mixed, incubated for

45 minutes at 37°C, periodically shaking. The drop of
suspension was put on the object-plate for getting thin
film, dried and painted with Romanovsky-Gimza dye.
The mean value of adhesion index was determined by
the average number of microbes adhering to the surface
of one red blood cell. All available erythrocytes in 5
visual fields were counted, but not less than 50 cells.
The percentage of red blood cells with bacterial cells on
their surfaces (adhesion index) was calculated in rela-
tion to the total number of erythrocytes taken into ac-
count (K%). Between 206 strain, isolated out of the dif-
ferent sources almost all strains had the ability to adhere
to RBC. The highest values of adhesion index and K%
were determined for the strains taken out of animals
gastrointestinal tract. The strains related to the lumen
and wall microbiota practically did not differ in their
adhesive properties.

Strains isolated from cultured milk foods and plant
fermentation products have shown a low adhesive ac-
tivity, the ability to adhere significantly differed in
groups depending on their origin.

Conclusion

The new strain of any of the probiotic lactobacilli
should be effective, safe and personally oriented. There
is a lot of necessary examination of new strains, and the
final decision of the use should be based on the personal
sensitivity of the customer and the properties of the
strain proved by the preliminary investigation. The de-
sign of new effective and safe probiotics on the basis of
lactobacilli should use the biotic sources, microbes
must be friendly to indigene lactobacilli and active
against pathogens and opportunistic infections and pos-
ses a good adhesive properties. There are a lot of ques-
tions in the field of probiotic use, but there is no the
common strategy for their usefulness confirmation. In
any case, the safety is the most important aspect of the
probiotic treating.
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Abstract

The relevance of research on this problem stems from the need to study the quality of educational services,
which largely depends on teacher's professional training and qualification. The update of the content of secondary
education is impossible without the professional development of teaching staff. The successfully implemented
three-level teacher's training program, developed by "Nazarbayev Intellectual Schools™” in conjunction with Cam-
bridge University School of Education, has involved a change in mindset, working methods and teaching tools.

The aim of this article is to explain how a teacher's readiness to innovative activity expands its professional
competence and pupil's cognitive activities. A teacher's willingness to innovate is a indicator of the development
of its professional competence, which is based on competence of personal development. Professional self-
knowledge creates a teacher's need for professional self-improvement. The leading method in the study of this
problem was a set of methods of scientific and pedagogical research, observation and questionnaire, which made
it possible to detect changes in educational student's achievements by means of increased cognitive activity.

Keywords: innovation, teacher's readiness, professional competence, updating of educational content, quality

of learning, new approaches, cognitive activity.

1.Introduction

Successful experiences in reforming of the OECD
countries confirm that the update of the education's
content is guided by the challenges of government pri-
orities, international experience and domestic practices.

Kazakhstan, integrated into the world educational
community, adheres to the main directions of the
world-wide trends in the school system, where the tran-
sition from the traditional reproductive method of edu-
cation to a new constructive, competent model of edu-
cation (UNESCO, 2016).

The quality of educational services depends to a
large extent on the vocational training and teacher's
qualifications and consequently the content of second-
ary education cannot be renewed without the profes-
sional development of teaching staff [Ruddock J.1995).

Improving the quality of school teaching staff is
more urgent today than ever, as global threats are three-
fold projected into the teaching profession, and update
the content of secondary education is impossible with-
out the professional development of teaching staff. The
competitiveness of the future teacher is determined by
the high demands of the developing labour market.

The updating of the content of education is, first
of all, the revision of the model of secondary education
itself, its structure, content, approaches and methods of
education and upbringing, the introduction of a funda-
mentally new system of evaluation of the achievement

of pupils in the system of relationships «teacher - pu-
pil». The whole range of measures taken to update the
content of education is aimed at creating an educational
environment conducive to the harmonious develop-
ment and development of the individual.

The results of the renewal of the content of educa-
tion should be that the educational achievements will
be productive, and the actual learning process will be
characterized by the active students' activity themselves
in «obtaining» knowledge at each lesson. In these con-
ditions, "...the student is the subject of his knowledge,.
The central figure of the educational process and its
cognitive activities are the focus of the educational re-
searchers. (Barber Michael, Murshead Mona 2008).

To solve problems and problems, where "...em-
phasis in education is shifted towards the "4c"model -
development of creativity, critical thinking. communi-
cation and cooperation skills (Message of the President
of the Republic of Kazakhstan to the people of Kazakh-
stan 2018)

2. Materials and Methods

Since 2012 has been successfully implemented a
three-level program for the further teachers' training,
developed by JSC "Nazarbaev Intellectual Schools", in
cooperation with the Faculty of Education of Cam-
bridge University. Strategic Partner, University of
Cambridge (UK is the world’s largest internationally
renowned and world-renowned scholar. The content of
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the program was consistent with the Objectives of the
Strategy for the Development of Kazakh Education and
the recommendations of UNESCO and OECD. The up-
dated syllabus of the courses is adapted to the specific
subject matter and allows teachers to apply the
knowledge and skills acquired in the course more ef-
fectively.

According to this program, teachers who have
mastered the third (basic line) level implement the ideas

of the seven modules within the classroom. Second
(basic) level teachers implement ideas not only in the
classroom, but also at the school level. Teachers of the
first (advanced) level implement changes not only in
the school, but also in network professional interaction.
An innovative aspect of the project is a level approach
to learning. The level-based approach involved a
change in thinking, working methods and tools(Teach-
er's guide "Nazarbayev Intellectual Schools", 2014)

School development

promotion factors

Table 1

Key factors

Teacher's Leadership in classroom

Teacher's Leader-ship
in School

Teacher's Leader-ship
in School and school
networks

Third (basic line ) level

Second (basic) level

Level 1(advanced)

How do we learn?

Networking and net-

Reflections on the practice

Mindset Learning to think critically. Learning how to learn working
Identifying talented and gifted stu- | Teamwork in groups School
dents Development planning
Methods of Work Couching and mentoring | Leadership at school
Methods of work | Dialogue learning Lesson Study Network Professio-nal

Action Research

Associations

Tools for the work

Peer review and self-evalution
Medium-term planning(series of in-
cremental lessons) and evalution.

Plans for coaching and
mentoring processes.
Action planning

School Development
Planning
Research practice.

3 Discussion

Successful teaching, a system of constituent teach-
er's characteristics becomes possible when certain con-
ditions are created on which the teacher is equally de-
pendent. According to Shulman 's theory, quality teach-
ing can be presented as a symbiosis of learners, the
environment and the conditions for teaching and learn-
ing. The characteristics of a successful teacher are pro-
fessional understanding, practical teaching skills, pro-
fessional and moral integrity. In order to translate
change into school development, we will focus on key
factors in level program (Shulman L,2007)

It's known fact, that international experience had
shown the importance of the quality of education in the
innovative development of the economy, both in the
training of highly qualified specialists and in the devel-
opment of knowledge-intensive technologies in various
sectors of production. According to the recommenda-
tions of international and official documents, innova-
tion is understood as the end result of innovation in the
form of a new or improved product (process) used in
practice. Innovation is defined as a change in any area
of societal development aimed at achieving a positive
effect, expressed as the competitive advantage of the
object of the change (Alexeeva I.A. 2017)

The Law of the Republic of Kazakhstan «On In-
novation» defines as follows: «Innovation activity - ac-
tivity aimed at the introduction of new ideas, scientific
knowledge, technologies and types of products in dif-
ferent areas of production and management of society,
The results of which are used for economic growth and
competitiveness (Law of the Republic of Kazakhstan,
2006).

School development studies have shown that the
quality of innovation depends on the teachers involve-
ment in this process. The school's ability to innovate is

shaped by its chosen strategy. Researchers identify four
types in a changing educational environment

1-passive

2-active-adaptable (situational)

3-leading (lead),

Transformative

The chosen school strategy forms low, medium
and high innovative activity, is characterized by the de-
gree of participation of teachers in improving the
school system. The development of a school with high
innovative teachers' activity is characterized by sustain-
ability and focus based on a systematic-activity ap-
proach.

The involvement of teachers in innovation is a
leading indicator of improving the quality of
knowledge. (Lazarev V.C, 2009)

The issues of the teacher's professional develop-
ment and readiness for innovative activity are reflected
in the works of Kazakhstan's scientists - Zhaitopova
A.A, Taubaeva S.T, Karaeva J.A, Kobdikova J. Ac-
cording to S.T. Taubayeva, the modern transformations
of the school and society require the teacher to reorient
his activities towards new pedagogical values adequate
to the nature of scientific research and creative reflec-
tion of pedagogical reality (Taubaeva Sh.2006). In un-
derstanding the essence of innovative processes in ed-
ucation, Professor Kosherbayeva A.N sums up,
"...there are two major problems of pedagogy - the
problem of studying, generalizing and disseminating
the best pedagogical practices and the problem of im-
plementing the achievements of psychology-science,
teaching science in practice»(Kosherbayeva A, 2018).
The professional development of A.A. Zhaitopova is
considered as a process of change, transformation of
pedagogical activity, leading to sustainable develop-
ment of professionalism, based on competence of per-
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sonal development. The author distinguishes three lev-
els of professional development: level of change, level
of transformation, level of sustainable development.
The innovative performance of a teacher is an indicator
of the development of his professional competence,
where professional self-knowledge leads to a teacher’s
need for professional self-improvement (Zhaitopova A,
2006).According to Professor Kolymbayeva S.Zh,
teacher's professional self-improvement is a conscious,
purposeful process of increasing his professional com-
petence, developing professional qualities in accord-
ance with external social requirements, pedagogical
and personal development program (Kolumbaeva
Sh,2016).

In the research of the Russian scientists, the read-
iness to innovation is understood as a set of qualities
that determine its orientation towards the development
of its own pedagogical activity and the activity of the
entire school staff, its ability to identify current prob-
lems in the pupils’ education to find and implement ef-
fective solutions.

Innovation, according to Lazarev B.C, should
have a personal meaning, where the motive coincides
with the demands of society; definition of the goal, tak-
ing responsibility for innovation, choice of means of in-
novation, evaluation of results, ownership of cultural
means of realization (Lazarev V.C 2009).

According to Y.A. Sergienko, T. V. Sunyaikina,
the problem of creativity and creativity is an important
part of the innovative teacher's activity (Sergienko Y.A.
Sunyaikina T. V, 2016). Innovation is a set of scientific,
technical and organizational actions aimed at creating
and exploiting innovations by introducing them into the
educational process. The result itself is in the form of
improved research methods, new results obtained. the
creation of new products, principles (Grevzeva G,
Shvachko E, 2019).

In his study, Khutorski A states "...by carrying out
an innovative activity, the subject changes not only its
object, but also its purpose and means, thereby - and
himself, consciously or unconsciously, making himself
the object of his activity, develops itself as an innova-
tive person (Khutorski A,2011).

The conceptual basis of the teacher’s readiness is
the results of the research of V.A. Slastenin and L.C.
Podymova. They identify the structural components of
innovation;

-Motivational - the personal significance of inno-
vation, the desire for self-actualization;

-The ability to plan, the ability to create a concept
of innovation;

- Cognitive knowledge of the theoretical and
methodological basis of innovation;

-The ability to organize pedagogical experiments
and the ability to combine traditional and innovative
teaching methods;

-Creative openness to pedagogical innovation;

-Regulatory - the ability to manage the innovation
process, to control the introduction and diffusion of in-
novation.

They are noted the following criteria for a
teacher’s willingness to innovate:

-Teachers' awareness of the need for innovation;

-Willingness to engage in creative innovation;

-Confidence that the innovation will yield a posi-
tive result;

-Coherence between personal goals and innova-
tion;

-Readiness to overcome creative failures;

-The level of technological readiness for innova-
tion;

-Positive evaluation of its past experience in the
light of innovation;

-Capacity for professional reflection (lastenin
V.A, Podymova L,S, 1997).

According to Slastenin V.A and Podymova L.4
levels characterized teacher's willingness to engage in
creative innovation

Thefirst level or an unstructured adaptive level
that is characterized by an unsustainable attitude to-
wards innovation. The new indifference, knowledge
system and readiness to use it are lacking. Technologi-
cal readiness is associated with the use of experience
Teacher’s pedagogical activity is based on a precon-
ceived scheme, algorithm, creative activity does not oc-
cur, innovation is mastered under the pressure of the
social environment, At this level, innovation is not used
in practice

The second profit level is characterized by a
more stable attitude to pedagogical innovations, a de-
sire to establish contacts with innovative pedagogues,
and a higher degree of satisfaction with pedagogical ac-
tivities. Creativity manifests itself in reproduction ac-
tivities, but in the spirit of finding new solutions in
standard conditions. A positive orientation of needs and
interests is emerging towards the study of alternative
approaches to the education and upbringing of children;
thinking is characterised by copying ready methodolog-
ical developments with little change in the use of work-
ing methods. Teachers are aware of the need for self-
improvement.

The third level of heuristic innovation is gener-
ally characterized by greater focus, sustainability,
awareness of the ways and means of innovation. Sig-
nificant changes are taking place in the structure of the
technological component, which reflects the develop-
ment of the personality of the teacher as the subject of
an alternative concept, technology or content of educa-
tion. With a fairly reliable technology, the teacher con-
tinues to seek and discover new ways of pedagogical
solutions.

Reflection, empathy that ensures the success of in-
novation, reduces risk and the rejection of innovation
by the pedagogical community, occupy an important
place in the structure of pedagogical thinking. Teachers
at this level are new, learning new information from
other groups

The fourth level creative is differed by highly ef-
fective sensitive, creative activity to problems. The
positive emotional orientation of the activity stimulates
the transition to sustainable transformative, active-cre-
ative and self-supporting work. The technological read-
iness of teachers is becoming holistic, methodological
and analytical and reflexive. (Slastenin V.A., Po-
dymova L.C.Pedagogy: innovation activity. -M., 1997)
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Within  of her research Afanasyeva T.P
(Afanasyeva T.P,2016) identifies 3 criteria for a
teacher’s readiness for innovation.

Level 1 - Understanding the willingness and abil-
ity to manage, coordinate and supervise the work of
teachers in developing and implementing innovation

The second-middle level is determined by the un-
derstanding, willingness and ability to manage and
manage half of the challenges of innovation manage-
ment, participation in management organization, coor-
dination and supervision of the work of teachers in de-
veloping and implementing innovation.

Teachers' 3-low level of innovation preparedness
is characterized by their understanding and ability to
manage a smaller part of innovation management and
their lack of participation in management organization,
Coordinating and monitoring the work of teachers in
innovation development and implementation

Novikova G.P notes that "...components of the
teacher’s readiness for innovation are motivational and
ethical, technological, organizational, cognitive.

The indicator of the motivational and ethical com-
ponent is the degree of participation of the teacher in
the tasks of improving the educational activities of the
school. The technology component is characterised by
the degree of awareness of the means and technologies
and their experience in dealing with the challenges of
innovation management.

The organizational component is characterised by
the degree of participation of the teacher in the division
of responsibilities in the group, in the coordination and
action of the group, in the resolution of differences be-
tween teachers, in the control and decision-making of
the group. The cognitive component identifies primary
information on the availability of the teacher’s
knowledge needed to implement innovation manage-
ment functions (Novikova G.P, 2016).

Researching the problem of readiness for innova-
tion, 1.B.Bicheva and A.G.Kitov consider this phenom-
enon as a component of personal-oriented development
of teachers (Bicheva I. B., Kitov A. G, 2014).

In its research, T. A. Preschepa emphasizes the
idea that innovation readiness for innovation is con-
scious and targeted, provided that he creates his own
innovative developments. T.A.Peshchepa highlights
the following components of the teacher’s readiness for
innovative activity: motivational-target, informational-
cognitive, reflexive-constructive, action-communica-
tive (Prichepa T.A, 2014).

The structural components of the innovation read-
iness of N.S.Ponomareva emphasize organizational and
managerial, structural, operational, substantive and
subjective (Ponomareva N.S,2011).

Foreign researchers understand the teacher’s de-
velopment a competence as the development of the
teacher's creative personality , the preparation for the
adoption of a new one, the development of receptivity
to pedagogical innovations. The pedagogical compe-
tence of a teacher is a continuous process which is con-
stantly evaluated through interaction with colleagues,
students (Kunter, Marelke, Klustman, Uta Baumert,
2013).

The analysis of scientific research by R. Khatri, C.
Henderson, R. Cole, D. Friedrichsen, C. Stan-ford al-
lows to study the problem of adoption of scientifically
based educational innovations. According to scientists,
long-term thinking is relevant for the widespread intro-
duction of new pedagogical innovations (Khatri R.,
Henderson C., Cole R., Froyd J. E., Friedrichsen D.,
Stanford C,2017).

One of the leaders of the world education rating,
Singapore, offers 5 desired qualities to a teacher of the
21st century; an ethical educator, a competent and co-
operative professional, a transformational leader, and
an active participant in community development (Al-
mukhambetov B.A,2018)

We share the opinion of Avakyan 1.B. and
Vinogradova G.A that "... innovative readiness is a
complex mental state, including understanding of inno-
vation goals, high motivation, evaluation and confi-
dence in innovation performance. (Avakyan I.B. and
Vinogradova G.A, 2019)

Thus, analysis of the publications of domestic and
foreign scientists led to the conclusion that the teacher’s
willingness to innovate is an indicator of his profes-
sional competence, understanding of the goals of inno-
vation, based on the motives of professional self-reali-
zation, a set of motivational, cognitive, creative, reflec-
tive components that are interdependent and
interrelated.

4 Results and Data Analysis

An examination of the current experience of the
teacher’s willingness to innovate, the content analysis
of publications on the relevant problem in the academic
circles of domestic and foreign scientists led to the con-
clusion that the study requires the use of a psycho-di-
agnostic complex, which can measure the impact of
new approaches on the productivity of innovation by
teachers in meeting the challenges of improving the ed-
ucational process.

The pedagogical experiment took place at the sec-
ondary school14 in Kokshetau from 2017 to 2020. Our
conceptual empirical research consisted of the follow-
ing phases: At the ascertaining stage, students of 7
grades participated as a pilot experimental group
(EEG), students of 6 grades as a control group (CG)

The diagnosis of the initial and achieved level of
the components, indicators of innovation the teachers'
competence of the experimental and control groups was
confirmed by the use of:

"Teacher’s Sensitivity to the New NIS Diagnostic
Collection" to identify the creative component;

"Diagnostic map of success (according to 1.V.Ni-
kishina) for definition of projective component.

The validation of the obtained data from the re-
sults of the research was tested by mathematical statis-
tics using t-scientific Student criterion.

The pilot group was conducted using new ap-
proaches, active and interactive learning methods. Les-
son Study brought together groups of teachers who
jointly plan, teach, observe, analyze learning and teach-
ing, documenting their findings.

The main advantages of the Lesson Study cycle
are:

-to see the students' learning in reality;
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-to highlight the problems of children in the class-
room and in teaching;

-to find out and understand how education plan-
ning can be changed to meet the needs of each pupil,

-the possibility of introducing innovations or im-
proving pedagogical approaches.

In order to enhance professional competencies, a
culture of teachers' professional development was held
coach sessions, master classes, which helped to deepen
understanding of key ideas of the program "New Ap-
proaches in Learning."

Correct SMART setting of lesson goals, evalua-
tion methodology, lesson performance criteria, theoret-
ical and practical knowledge helped teachers to trans-
form teaching style in the light of new approaches to
the updated content of education.

Mentors took an active part in the teachers' profes-
sional development as the attitudes and the teacher's
style of work will change when immersed in an envi-
ronment corresponding to the direction of change. A

change in a teacher’s attitude and work style takes place
in a collaborative environment, corresponding to the di-
rection of his changes in his thinking, teaching style and
expansion of his methodological arsenal.

Innovative pedagogical approaches to productive
thinking are shaped by self-mainstreaming.

Within the framework of our study, the most rele-
vant and reliable indicators will be considered:

-Creative (self-mainstreaming and self-realiza-
tion, openness and personal relevance of innovation)

-Projective -(ability to organize a pedagogical ex-
periment, ability to create a concept of innovation ).

In analyzing the empirical data from the teachers'
tests, we used as statistical methods the calculation of
the Student's t-criterion for 6 pairs and 2 independent
samples as a means of assessing their validity and rele-
vance.

In the first stage of the analytical work, empirical
values of the Scientific criterion were calculated (ta-
ble 2).

Table 2

Empirical values of the Student Criterion

Mean value in the control group Mean value in the pilot group
Scale names
before after before after
Creative 8.45+0.887 10.7+0.865 10.15+0.813 15.9+0.718
Projective 29.3+1.031 37.55+1.986 47.95+1.82 57.6+1.231

The interpretation of the data showed a level of
importance p = 0.024, which in the given study p 0.05
can lead to a conclusion on the statistical reliability of
the results of the teacher testing to confirm the experi-
mental hypothesis. In the second step, the zero hypoth-
esis we test for normally distributed general popula-
tions with equal median values determined the t-crite-
rion formula as follows:

t =2 1)
S%1-%,
where standard denominator error:
o st s
le—xz T + Ny )

On the basis of two independent samples of con-
trol group and experimental group, calculation of t-cri-
terion where s_1 2 and s_2 2 are sample variance esti-
mates has been carried out. Thus, at t = 2.024c the num-
ber of degrees of freedom f = 38, the resulting
coefficient of p = 0.001621 indicates the statistical sig-
nificance of the measurement of these populations
Without taking into account the zero hypothesis of the
equality of data averages, the probability of obtaining
an erroneous result is about 0.1%. The true error, with
a probability of 95%, is in the range -2.5 to -1.0.
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Diagram 1. Average value of the creative component of the teacher’s readiness to innovation

The evolution of the average values of the creative
component of the teacher's readiness to innovate shows
that the results have changed significantly in the pilot
group: Receptivity to pedagogical innovation (from
10.15 to 15.9 in the indicator «capacity to produce
many solutions» there is an increase (from 2.78 to
3.36).

With the help of the Student t-criterion it is estab-
lished reliability of indicators' change of creative com-
ponent of innovation competence of educators in EEG
at high level of statistical significance: t St. tkp. and
op.o.

Since the creative component of innovation com-
petence is determined by the potential of the teacher’s
need for new, intellectual activity and trying to fit abil-
ities to the best of his abilities.
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Diagram 2. Average indicators of the projective component of teacher’s readiness to innovation

The results confirm that the most positive changes
in the pilot group after the pilot work were in the area
of creativity (self-mainstreaming and self-realization,
openness and personal relevance of innovation), pro-
jective (ability to organize a pedagogical experiment,
ability to create a concept of innovation) from 37 to 57.

During the formative and declaring phases of the
experiment, we noted an increase in the mean value of
such components in the pilot group as creative (10.15
to 15.9, projective from 37.7 to 57. It’s less pronounced
in the control group. .

At the acknowledgement stage, teachers encoun-
tered the following difficulties

Curriculum Planning
Achievement of SMART Goal
Introduction of New Approaches
Learners Assessment of
Learners of Age
Building a Collaborative Environment
. Reflex of One’s Own Practice

The dynamics of the teacher’s mastery of profes-
sional competences at the exit show that there is a ten-
dency to consciously understanding the effectiveness of
the implementation of the module "New Approaches"
in practice.

NouswN R
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70

60
50

40

30
20 -

10 -

O -

Curriculum  Achievement Introduction
Planning of SMART of New

Goal Approaches

Learners
Assessment of

Reflex of
One’s Own
Practice

Learners of
Age

Building a
Collaborative
Environment

Diagram 1. Dynamics of the teachers' competences in the pilot group at the identifying and formative stages

We have evaluated the evolution of the teachers'
professional development in the pilot group according
to two criteria: competence in personal development
and technological skill.

The level of satisfaction of the pilot team teacher
was noted by indicators such as

-Increasing motivation to learn from pupils;
-Lessons learned using program modules;

-an opportunity for experimentation in class;

-A positive development in pupils' achievements;
-Increasing motivation to teach.
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Diagram 2. Educational satisfaction of teachers' pilot group

Harmonization of curriculum content, teaching
methodology and evaluation is one of the most im-
portant principles of the updated educational programs,
contributing both to the student’s progress and to the
teacher’s methodological excellence.

Conclusion

The introduction of the theoretical model that we
have created into the whole educational process has
made it possible to increase the level of creative, pro-
jective components of teachers' readiness for innova-
tion.

Positive changes in the teaching practices of the
pilot group teachers through changes in the way of
thinking, working methods and working tools have had
a positive impact on the motivational aspects of the ac-
tivities of both pupils and teachers.
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Abstract

This study aims to confirm the effectiveness of practical application of the Cambridge model of formation of
teacher's innovative activity in the context of the updated content of education in Kazakhstan. This model poses a
three-level training program to change mindset, professional understanding, competence and practical teaching
skills The research is presented on the basis of the theoretical analysis of modern domestic and foreign scientific
literature on this topic, generalization of psychological and pedagogical research in the field of innovative peda-
gogical activity. Within the framework of this research was applied a set of methods (testing, questioning, obser-
vation, conversation), mathematical and statistical methods data processing, allowing to assess the impact this
program on teacher's innovative activity through practical application of the Cambridge model. The completeness
and reliability of the data obtained in the course of research work was ensured using the methods of mathematical
statistics

The main results of the study are to prove the effectiveness of the implementation of Cambridge's model that
contribute to the expansion of teacher's methodological arsenal, increasing his professional competence, which
based on the competence of personal self-development. The introduction of the theoretical model created by us
into a educational process has made it possible to increase the level of the motivational, projective components of
teacher's innovative activity. It's reflected in the productive nature of the educational students' achievements and

activation of cognitive activity.

Keywords: innovation; teacher's innovative activity, professional competence; updating of educational con-
tent; quality of learning; new approaches; cognitive activity.

Introduction

Appeal to the problem of the formation of teach-
er's innovative activity in the context of updating the
content of education is dictated by changes in the global
economy, which have given rise to the need to adapt to
a more competitive economic environment, where the
problems of the quality of education and the develop-
ment of human index have become especially actual.

The interest to the problem is due to the fact that
the world of the 21st century forms new demands for
the quality and development of the competencies of the
workforce, therefore. the education system needs to
adapt to the needs of the economy in the context of de-
velopment of advanced technology and market trans-
formations. To ensure the dynamics of increasing the
growth of human index and economic growth, the edu-
cational system needs to develop new approaches to
training persons, taking into account their level of
knowledge, skills and development paths.

In the State Program for the Development of Edu-
cation and Sciences of Kazakhstan for 2011-2020 takes
into account one of the four trends in the world educa-
tion, namely, the high teacher's qualification ( Elorda.
2017).

The relevance of the study of this problem is due
to the fact that updating the content of education is im-
possible without teacher's professional self-improve-
ment and competencies. Its ability to innovate in the
VUCA world becomes a decisive condition for the
country's competitive advantage.

According to Andreas Schleicher, special adviser
to the OECD Secretary General on Education Policy,
the 21st century's schools must prepare students to live
and work in the world, where most people need to co-
operate with people of different cultures, take into ac-
count different ideas, perspectives and values (Schlei-
cher A 2015).

Since September 2016, schools in Kazakhstan
have transfered to the updated content of education. In
2012-2015 years has been successfully implemented a
three-level program for the further teachers' training to
change mindset, professional understanding, practical
teaching skills, developed by “Nazarbayev Intellectual
Schools” in cooperation with the Faculty of Education
of Cambridge University. Strategic Partner, University
of Cambridge (UK is the world’s largest internationally
renowned and world-renowned scholar.

The content of the program was consistent with
the Objectives of the Strategy for the Development of
Kazakh Education and the recommendations of
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UNESCO and OECD. The updated syllabus of the
courses is adapted to the specific subject matter and al-
lows teachers to apply the knowledge and skills ac-
quired in the course more effectively.

9,8

7.3

3,1
2,2

9,8
9,2

4,2

3.1 2,9

0,9

2012 2013
TPeTHH YpPOBEeHb

Hemounuk: HUIIK «Bpaey», AOO HHIII

IepBbIil ypOBEHDb

2014 2015

BTOPOH YPOBEHb

Diagram1 a number of participants of three-level program

In 2012-2015. were trained 52,885 teachers under
the level programs, 36,173 teachers under the program
of the third (basic)level, 7,647 teachers of the second
(basic) level, 9,065 teachers of the first (advanced)
level. This is the critical mass of teachers, which was to
introduce new pedagogical technologies into the up-
dated content of education (National report,2017).

According to this program, teachers of the third
(basic line) level implement the ideas of the seven mod-
ules within the classroom. Second (basic) level teachers

implement ideas not only in the classroom, but also at
school level. Teachers of the first (advanced) level im-
plement changes not also at school, but also in the net-
work professional interaction. An innovative aspect of
this model is a level approach to learning. The level-
based approach involved a change in thinking, working
methods and tools(NIS, 2014)

Table 1.

School development promotion factors.

Key factors | Teacher's Leadership in classroom | Teacher's Leader-ship in Teacher's Leader-ship in
School School and school networks
Third (basic line ) level Second (basic) level Level 1(advanced)
Mindset How do we learn? Learning how to learn Networking and networking
Learning to think critically. Teamwork in groups School
Identifying talented and gifted stu- Development planning
dents
Methods of | Methods of Work Couching and mentoring | Leadership at school
work Dialogue learning Lesson Study Network Professional Asso-
Reflections on the practice Action Research ciations
Tools for | Peer review and self-evolution Plans for coaching and | School Development
the work | Medium-term planning (series of in- | mentoring processes. Planning
cremental lessons) and evolution. Action planning Research practice

Literature Review

It's known fact, the quality of professional services
to a large extent depends on the teacher's professional
training and qualification, therefore " updating the con-
tent of secondary education is impossible without the
professional development of teaching staff (Barber, M.,
Murshead, M. 2008). Improving the quality of school
teaching staff is more urgent today than ever, as global
threats are threefold projected into the teaching profes-
sion, and update the content of secondary education is
impossible without the professional development of
teaching staff. The competitiveness of the future

teacher is determined by the high demands of the de-
veloping labour market.

The quality of educational services depends to a
large extent on the vocational training and teacher's
qualifications and consequently the content of second-
ary education cannot be renewed without the profes-
sional development of teaching staff (Ruddock1995).

The updating of the content of education is, first
of all, the revision of the model of secondary education
itself, its structure, content, approaches and methods of
education and upbringing, the introduction of a funda-
mentally new system of evaluation of the achievement
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of pupils in the system of relationships “teacher — pu-
pil”. The whole range of measures taken to update the
content of education is aimed at creating an educational
environment conducive to the harmonious develop-
ment and development of the individual.

The results of the renewal of the content of educa-
tion should be that the educational achievements will
be productive, and the actual learning process will be
characterized by the active students ‘activity themselves
in “obtaining” knowledge at each lesson. In these con-
ditions, “...the student is the subject of his knowledge”.

The central figure of the educational process and
its cognitive activities are the focus of the educational
researchers (Barber, and Murshead2008). To solve
problems, where “...emphasis in education is shifted to-
wards the “4¢” model - development of creativity, crit-
ical thinking communication and cooperation
skills”(Elorda 2017).

In pedagogical science, innovative activity is un-
derstood as a purposeful activity based on reflection of
own practical experience by comparing and studying,
changing and developing the educational process in or-
der to achieve better results, obtain new knowledge and
a qualitatively different pedagogical practice. The de-
velopment of a person's motivational sphere, instilling
the habit of systematic work on the development of own
human index, the focus of achieving acme in socially
significant activities are the main task facing the edu-
cation system today

The issues of a teacher's professional development
are reflected in the studies of Kazakh scientists Zhayta-
pova A.A., Taubaeva Sh.T., Karaev Zh.A., Kobdikova
Zh.U.,Islamgulova S.K.,Zhanpeisova M.M., Kolum-
baeva Sh. Zh.. For example, according to Sh. T. Tau-
baeva, modern transformations of the school and soci-
ety require a teacher to reorient his activities to new
pedagogical values that are adequate to the nature of
research activities, creative understanding of pedagog-
ical reality (Taubaeva Sh, 2001)

The professional development of A. Zhaitopova is
considered as a process of change, transformation of
pedagogical activity, leading to sustainable develop-
ment of professionalism, based on competence of per-
sonal development. The author distinguishes three lev-
els of professional development: level of change, level
of transformation, level of sustainable development.
The innovative performance of a teacher is an indicator
of the development of his professional competence,
where professional self-knowledge leads to a teacher’s
need for professional self-improvement
(Zhaitapova2006).According to Professor Kolymba-
yeva S., teacher's professional self-improvement is a
conscious, purposeful process of increasing his profes-
sional competence, developing professional qualities in
accordance with external social requirements, pedagog-
ical and personal development's program (Kolum-
baeva2016).

The scientific and pedagogical literature of Rus-
sian scientists reflects various areas of research into in-
novative activities such as general and specific features
of this activity. From the point of view of studying ped-
agogical achievements and disseminating best prac-
tices, the teacher's innovative activity is studied by

Slastenin V.A., Podymova L.S., Polyakov S.D.,Laza-
rev V.S. and Martirosyan B.P.. Features of innovative
phenomena of the modern education system are consid-
ered by Yusufbekova N.R.,Burgin M.S., Klarin V.,
Zagvyazinsky V.I.

R.N.Yusufbekova identifies three blocks in the in-
novative structure of pedagogical activity

-1 block- the creation of a new one in the method-
ology of pedagogy, which considers the system of con-
cepts "new" in the classification of innovations, condi-
tions and criteria, stages of creating a new one:

- 2 block- block of perception, development and
evalution of the new, community environment, value of
the new:

-3 block- use, application of the new, introduction
of pedagogical innovation (Yusufbekova N.R,2010)

According to the definition of V.S.Lazarev and
B.P.Martirosyan, innovative activity is understood as
the introduction of innovations into the pedagogical
system in order to improve the quality of education
(Lazarev V.S,2007)

From the point of view of V.l.Zagvyazinsky, .."
innovation contains only a progressive beginning, it is
not only ideas, approaches, methods, technologies, but
also a complex of elements or individual elements of
the pedagogical process that carry a progressive begin-
ning, which allows in changing conditions and situa-
tions to effectively solve the problems of ubringing and
education (Zagvyazinsky V.I., 2011)

We agree with opinion of Novikova G.P. that the
school's development is determined by "... the produc-
tivity of teachers' innovative activities in solving the
problems of improving educational activities, targeted
changes in the school's pedagogical system, leading to
an increase its efficiency (Novikova G.P.2016).

Innovation is understood as a realized change in
any area of social development aimed at obtaining a
positive effect, which is expressed in the form of com-
petitive advantages of the object of the ongoing
changes (Alexeeva, I. 2017).

A significant contribution to pedagogical innova-
tion was made by L.S.Podymova and L.S.Slastenin in
the study of "innovation™ as"...a telic change introduced
into a certain social unit- an organization, a settlement,
a society a group-new, relatively, stable elements"(
Slastenin,V., Podymova, L. 1997).

Lazarev V.S updates that "... the main characteris-
tics of innovative activity are its efficiency and effec-
tiveness"( Lazarev V.S.2011).

Consequently, innovation activity is a complex of
scientific, technical, organizational actions aimed at
creating, using innovations by introducing them into
the educational process.

The results itself appears in the form of improved
research methods, new results obtained creation of new
products, principles (Sergienko Yu.A.,2016).

Innovative activity must have a personal meaning,
where the motive coincides with the demands of soci-
ety, defining the goal, taking responsibility for the im-
plementation of innovative activities, choosing meth-
ods and means for implementing innovative activities,
evaluating the results, mastering the cultural methods
of its implementation (Lazarev V.S., 2009).
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A professional motive combined with a high level
of creativity ensures optimal impact. Such teachers are
characterized by the search for innovative forms and
methods of work, understanding their activities, creat-
ing their own concept of teaching and educating chil-
dren.

A characteristic feature of professional motivation
is the focus of innovation on the student. Answering the
question "What motivates you to innovate in the peda-
gogical process?”, teachers with professional motiva-
tion gave the following answers:

-striving for more stimulation of children (38%):

-the desire to achieve better assimilation of
knowledge and skills by students (39%):

-the desire to develop the creative abilities of stu-
dents (23%)

The motives of self-realization occupy a rather
high place in the system of motives for the teacher's in-
novative activity, they were noted by 27% of teachers
(Slastenin,V., Podymova, L. 1997)

The teacher is a organizer of the students' ‘cogni-
tive activity. Respectively solve problems and tasks
where "... the emphasis in education is shifting towards
the 4C model- the development of creativity, critical
thinking, communication skills, the ability to work in a
team (Elorda. 2017).

According to Shulman's theory, quality teaching
can be presented as a symbiosis of learners, the envi-
ronment and the conditions for teaching and learning.
The characteristics of a successful teacher are profes-
sional understanding, practical teaching skills, profes-
sional and moral integrity. In order to translate change
into school development, we will focus on key factors
in level program (Shulman2007).

Foreign researchers understand the teacher’s de-
velopment a competence as the development of the
teacher's creative personality, the preparation for the
adoption of a new one, the development of receptivity
to pedagogical innovations. The pedagogical compe-
tence of a teacher is a continuous process which is con-
stantly evaluated through interaction with colleagues,
students (Kunter, and Klustman 2013).

The studies of H.Elrehail, O.E.Emeagwali,
A.Asaad, A.Alzghout consider innovations that require
major changes in the organization, where the transfor-
mational management style is the most effective in the
promoting innovations (Elrehail H. 2018)

The analysis of scientific research by R. Khatri, C.
Henderson, R. Cole, D. Friedrichsen, C. Stan-ford al-
lows to study the problem of adoption of scientifically
based educational innovations. According to scientists,
long-term thinking is relevant for the widespread intro-
duction of new pedagogical innovations (Khatri, Hen-
derson, Cole, Froyd, Friedrichsen, and Stanford 2017).

According to E.M.Sutanto, the creation of a crea-
tive environment, an atmoshere of universal desire for
learning, development will lead to the emergence of
new ideas. Leaders must demonstrate a strategy of co-
operation, expansion of freedom, which creates a favor-
able climate (Sutanto E. M.2017) F.Guay allows us to
consider a conceptual model based on the theory of

self-determitation in order to study the motivation ( ex-
ternal and internal) of teachers to use advanced technol-
ogies in practice (F.Guay 2018)

The study of M.G.M. Koeslag- Kreunen, Marcel
R.Van der Klink, Van den Bossche Piet, Gijselaers
Wim H. showed that teachers prefer to work in an at-
mosphere of exchange of ideas, experience and
knowledge. They expect management not to control,
but to cooperate (Koeslag-Kreunen M.G.M.2018)

Kauffman D, U.Diaz-Orueta, Y.Kauffman believe
that introduction of innovations has become a challenge
for the professional academic environment, as it has led
to the emergence of completely new qualification re-
quirements (Kauffman D.2018).

C.L.Weitze considers the problem of creating con-
ditions in the teaching staff for successful innovation
(Weitze C. L.2018) Theoretical analysis of research of
R.H.Stupnisky, A.BrckalLorenz, B.Yuha,F.Guay al-
lows us to consider a conceptual model based on the
theory of self-determination in order to study the
teachres'motivation (external and internal) to use ad-
vanced technologies in practice (R.H.Stupnisky,
A.BrckalLorenz, B.Yuha,F.Guay 2018)

One of the leaders of the world's education rating,
Singapore, offers 5 desired qualities to a teacher of the
21st century; an ethical educator, a competent and co-
operative professional, a transformational leader, and
an active participant in community development (Al-
mukhambetov2018).

Methods and methodology

An examination of the current experience of the
teacher’s willingness to innovate, the content analysis
of publications on the relevant problem in the academic
circles of domestic and foreign scientists led to the con-
clusion that the study requires the use of a psycho-di-
agnostic complex, which can measure the impact of
new approaches on the productivity of innovation by
teachers in meeting the challenges of improving the ed-
ucational process. The main method of this research
was a set of methods of scientific and pedagogical re-
search, observation and questionnaire to detect changes
in the development of teacher's professional compe-
tence and its readiness to innovative activities.

The pedagogical experiment took place at the sec-
ondary school14 in Kokshetau from 2017 to 2020. Our
conceptual empirical research consisted of the follow-
ing phases: At the ascertaining stage, students of 7
grades participated as a pilot experimental group
(EEG), students of 6 grades as a control group (CG)

The diagnosis of the initial and achieved level of
the components, indicators of innovation the teachers'
competence of the experimental and control groups was
confirmed by the use

e Teacher’s Sensitivity to the New NIS Diag-
nostic Collection’ to identify the motivational compo-
nent;

e ‘Diagnostic map of success’ (according to
I.V.Nikishina) for definition of projective component.

The validation of the obtained data from the re-
sults of the research was tested by mathematical statis-
tics using t-scientific Student criterion.

The pilot group was conducted using new ap-
proaches of Cambridge three-level program, active and
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interactive learning methods. Lesson Study brought to-
gether groups of teachers who jointly plan, teach, ob-
serve, analyze learning and teaching, documenting their
findings. According to Dudley Pete, this approach al-
lows teachers to be more aware and take into account
the needs of each student throughout their practice,
while not “overloading” their experience with second-
ary information (Dudley, P. (2011).

In order to enhance professional competencies, a
culture of teachers' professional development was held
coach sessions, master classes, which helped to deepen
understanding of key ideas of the Cambridge program
“New Approaches in Learning”.

Correct SMART setting of lesson goals, evalua-
tion methodology, lesson performance criteria, theoret-
ical and practical knowledge helped teachers to trans-
form teaching style in the light of new approaches to
the updated content of education.

Mentors took an active part in the teachers' profes-
sional development as the attitudes and the teacher's
style of work will change when immersed in an envi-
ronment corresponding to the direction of change. A
change in a teacher’s attitude and work style takes place
in a collaborative environment, corresponding to the di-
rection of changes in his thinking, teaching style and
expansion of his methodological arsenal.

Results and Data Analysis

The positive impact of the practical implementa-
tion of the new approaches of Cambridge three-level
training program has been empirically confirmed .on
the learning motivation of students Innovative peda-
gogical approaches to productive thinking are shaped
by self-mainstreaming.

Within the framework of our study, the most rele-
vant and reliable indicators will be considered:-

-Motivational component (self-assessment, pro-
fessional self-realization, openness and personal rele-
vance of innovation) according to the collection of NIS
diagnostics:(Teacher’s Sensitivity to the New NIS Di-
agnostic Collection,2014)

-Projective component (ability to organise a peda-
gogical experiment, ability to create a concept of inno-
vation) according to diagnostics map of Nikishina I.V
(Diagnostic map of success” (according to I.V.Ni-
kishina,2012)

In analyzing the empirical data from the teachers'
tests, we used as statistical methods the calculation of
the Student's t-criterion for 6 pairs and 2 independent
samples as a means of assessing their validity and rele-
vance.

At the first stage of the analytical work, empirical
values of the Scientific criterion were calculated (ta-
ble 2).

Table 2.
Empirical values of the Student Criterion.
Scale names Mean value in the control group Mean value in the pilot group
before after before after
Motivational 8.45+0.887 10.7+0.865 7.5+0.607 23.2+1.196
Projective 29.3+1.031 37.55+1.986 37.55+1.986 57.6+1.231

The interpretation of the data showed a level of
importance p = 0.024, which in the given study p 0.05
can lead to a conclusion on the statistical reliability of
the results of the teacher testing to confirm the experi-
mental hypothesis. In the second step, the zero hypoth-
esis we test for normally distributed general popula-
tions with equal median values determined the t-crite-
rion formula as follows:

t =1 1)
Sx%1-%2
where standard denominator error:
2 2
— |51y sz
St-% = (o T )

On the basis of two independent samples of con-
trol group and experimental group, calculation of t-cri-
terion where S; and S, are sample variance estimates
has been carried out. Thus, at t = 2.024c the number of
degrees of freedom f = 38, the resulting coefficient of p
= 0.001621 indicates the statistical significance of the
measurement of these populations Without taking into
account the zero hypothesis of the equality of data av-
erages, the probability of obtaining an erroneous result
is about 0.1%. The true error, with a probability of 95%,
is in the range 2.5t0 -1.0

Motivation component

10 —————————
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-
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Figure 1. Average indicators of the motivational component of teacher’s innovative activity
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Figure 2. Average indicators of the projective component of teacher’s innovative. activity

We have evaluated the evolution of the teachers'
professional development in the pilot group according
to two criteria; competence in personal development
and technological skill.

Indicators such as noted the level of satisfaction of
the teachers’ pilot team:

e Increasing motivation to learn from pupils;

e Lessons learned using program modules;

e An opportunity for experimentation in class;

e A positive development in pupils' achieve-
ments;

e Increasing motivation to teach.

80

70

60 -
50 A
40 -
30 A
20
10 -
0 - T

Increasing Lessons learned  An opportunity A positive Increasing
motivation to  using programme for developmentin  motivation to
learn from pupils modules experimentation pupils' teach.
in class achievements

Figure 3. Educational satisfaction of the teachers' pilot group

Discussion

We have considered that the teachers of pilot
group are qualificated on the level of heuristic innova-
tion. It is generally characterized by greater focus, sus-
tainability, awareness of the ways and means of inno-
vation. Significant changes are taking place in the struc-
ture of the technological component, which reflects the
development of the personality of the teacher as the
subject of an alternative concept, technology or content
of education. With a fairly reliable technology, the
teacher continues to seek and discover new ways of
pedagogical solutions

The results of the implementation of key ideas of
level programs are most obvious in such indicators as

- a positive psychological climate in the class-
room;

- motivation for learning;

- opportunities for professional growth and teach-
er's professional self-realization;

- expanding the methodological arsenal with new
competencies

Conclusion

The conducted research proved the didactic value
of practical application this program on the learning

motivation in the context of teacher’s innovative activ-
ity It has been established that the implementation me-
thodically accessible and has a positive effect on the
motivational sphere of both teachers and students,
which affects the effectiveness of the educational pro-
cess. Teaching methodology and evaluation is one of
the most important principles of the updated educa-
tional programs, contributing both to the student’s pro-
gress and to the teacher’s methodological excellence.

The introduction of the theoretical model, created
into the whole educational process has made it possible
to increase the level of motivational, projective compo-
nents of teachers' innovative activity. Positive changes
in the teaching practices of the teachers' pilot group
through changes in the way of thinking, working meth-
ods and working tools have had a positive impact on
the motivational aspects of the activities of both pupils
and teachers.

The use of active and interactive methods, Lesson
Study influenced the increase of motivation, the satis-
faction of professional competences. According to the
teachers' of pilot group, the lack of readiness to manage
and correct innovative activity was one of the most dif-
ficult tasks.
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The article presents an analysis of theoretical data and practical tasks related to the application of Bloom's
taxonomy during the teaching of chemistry in medical universities of the Republic of Kazakhstan.
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practical exercises.

The primary objective of the modern education
sphere is to shape and develop a well-rounded individ-
ual prepared for the dynamic changes in the economy,
politics, legal, and social domains. This individual
should meet contemporary requirements in terms of ed-
ucation, intellectuality, spirituality, and morality. Cur-
rently, the Republic of Kazakhstan has laid conceptual
foundations for the ongoing development, reform, and
modernization of all public activity sectors, including
the education system. The continued reliance on estab-
lished pedagogical methods in the educational process
could impede active learning. The constant elevation of
standards in the face of global competition creates am-
ple opportunities for the application of modern peda-
gogical technologies in the learning process. In order to
coordinate the interaction between teachers and stu-
dents in line with the concept of subject relations, em-
phasizing the harmonious development of the integral
personality of the student in a holistic educational pro-
cess [1].

One of the pressing issues is defining a conceptual
and scientific approach to the theory, trends, structure,
and functions of processes in the pedagogical system.
This should be done with reference to modern method-
ology, a new pedagogical paradigm, and both foreign
and domestic experiences, aiming to optimize pro-
cesses within the education system.

The materials provided are classified into six lev-
els in accordance with the specified cognitive theory to
foster higher-order thinking skills. The development of
educational materials aligned with Bloom's levels en-
hances the effectiveness of the educational process and
stimulates the independent work of students [2].

The study aims to assess the effectiveness of
Bloom's taxonomy in the educational process in medi-
cal universities.

Research objectives:

Preparation of tasks based on Bloom's taxonomy
levels, designed to cultivate higher-order thinking skills
in students during theoretical and practical chemistry
classes.

Evaluation of the effectiveness of tasks developed
according to Bloom's taxonomy levels in cultivating the
functional literacy of students.

Research methods and materials: The system-
atic nature of the pedagogical design process is
grounded in the application of the research method in
the educational and practical activities of chemical dis-
ciplines within the cognitive framework of Bloom's
taxonomy. This approach fully achieves educational
goals by precisely structuring the list of cognitive learn-
ing activities. Today, the most common and proven tax-
onomy in the learning process is the traditional Bloom
taxonomy.

Bloom's taxonomy is a variant of the classification
of pedagogical goals, proposed by a group of scientists
led by Benjamin Bloom in 1956. The initial version
aimed to standardize methods for measuring and eval-
uating knowledge and learning skills in university prac-
tice. Bloom's taxonomy classifies mental actions into
six levels: from knowledge, understanding, and appli-
cation of knowledge to analysis, synthesis, and evalua-
tion [3,4].

First-year students enrolled in the medical educa-
tion program of the South Kazakhstan Medical Acad-
emy engage in didactic tasks during chemistry lessons
in a basic disciplines cycle, performing educational
tasks—both theoretical and practical, laboratory work
based on competencies and learning outcomes. These
tasks train students to think critically, act, explore, and
be independent, utilizing theoretical material based on
Bloom's taxonomy to ensure the development of stu-
dents' personalities.

Here is a detailed description of the classification
of the six levels of cognition in accordance with this
version of the taxonomy.

The first level is "knowledge" - where memoriza-
tion and reproduction of the studied material take place,
and the student knows the terminology, facts, methods,
and basic concepts. The second level is "understand-
ing" - the criterion for assimilation at this level is the
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ability to interpret the material, predict expected conse-
quences and results. The student understands facts,
principles, and can create diagrams, diagrams, and
graphs. The third level is "application™ - at this cogni-
tive stage, the student can use the acquired material in
practical work, characterized by the adequate applica-
tion of methods, principles, and tools. The fourth level
is "analysis" - here positive extrapolation occurs, and
the student, based on previously acquired knowledge,
discovers new information, identifies interrelated parts,
preserves the structure of the organization as a whole,
corrects mistakes, and identifies cause and effect. The
fifth level is "synthesis" - this level involves combining
elements into a single whole, having novelty and origi-
nality (scientific research, systematization, classifica-
tion, reporting, case study construction, etc.). The sixth
level - "evaluation” - is defined as the culmination of
mastering the previous stages. Here, the student must
have the ability to draw cognitive conclusions and sug-
gestions and apply them in certain practical situations.
These levels are often represented in the form of the
well-known "pyramid of flowering."

The first level is "knowledge" - here, memoriza-
tion and reproduction of the studied material take place;
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On the basis of the Bloom pyramid, questions and
tasks on the levels of cognition on the topic "Colligative
properties of solutions™ were developed in accordance
with the calendar thematic plan (Table 1). First, the in-
itial levels of knowledge of both groups were checked
using test tasks, and the results were almost the same
(1,2- levels in the diagram). At the end of the experi-
ment, the knowledge levels of the students in both
groups were checked by passing test tasks at an inter-
mediate control. According to the results of the interim
control, it was found that the average qualitative indi-
cator of the experimental group, in which Bloom's tax-
onomy was used, was higher compared to the control

the student knows the terminology, facts, methods, and
basic concepts. The second level is "understanding" -
the criterion of assimilation at this level is the ability to
interpret (interpret, present) the material, as well as pre-
dict the expected consequences and results. The student
understands the laws, facts, principles, and can create
diagrams and graphs.

To reflect the stated theoretical provisions, the au-
thors have developed questions and tasks on the disci-
pline "Chemistry" for 1st-year students of the South
Kazakhstan Medical Academy in accordance with
Bloom's taxonomy and implemented during practical
classes.

Research results and their discussion. Based on
the proposed Bloom taxonomy, research was con-
ducted to verify the impact on the degree of mastering
educational material by students on some topics of the
discipline "Chemistry." For 1st-year students enrolled
in the medical educational program in the discipline
"Chemistry," research work was carried out on the basis
of questions and tasks developed in accordance with the
conditions of the method. A control group of 25 stu-
dents and an experimental group of 25 students were
selected.

85,2
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3 4

Diagram 1.
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group (3,4 - levels in the diagram). The results of the
observations are presented below in the form of a dia-
gram (Diagram 1).

According to the results of the study, it was found
that the students of the experimental group had in-
creased interest in the subject and the dynamics of cog-
nitive activity. In the questionnaire received from the
students of the experimental and control groups,
thoughts and opinions were expressed about the devel-
opment of educational material based on this applied
pedagogical technology.
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Table 1.

Bloom's
Taxonomy
Levels

Developed questions and tasks

Know

What are solutions and their classification.

Specify the ways to express the concentrations of solutions.

What are the colligative properties of solutions?

Define the degree of dissociation, electrolytes and nonelectrolytes.

Define Raoul's law.

. Define the phenomenon of osmosis and propose an equation for calculating osmotic
pressure.

7. Name isotonic, hypertensive and hypotonic solutions.

8. What are cryoscopic and ebullioscopic constants?

ouk~kwbdE

Understand

1. Explain what tasks can be solved using the colligative properties of solutions in med-
ical practice.

2. Why solutions of electrolytes and nonelectrolytes have different electrical conductiv-
ity, give examples.

3. Explain the occurrence of osmotic pressure and characterize hypotonic, isotonic and
hypertonic solutions.

4. Describe the increase in boiling point and decrease in freezing point of solutions, fol-
lowing Raoul's law.

5. The processes of hemolysis and plasmolysis occur in biological fluids of a living or-
ganism, depending on the number of concentrations of dissolved matter. Explain the phys-
iological basis of these processes.

Use

1. In medical practice, a 0.9% isotonic NaCl solution is utilized, with osmotic pressure
equivalent to blood plasma. Perform the necessary calculations and prepare a 0.9% iso-
tonic NaCl solution using chemical equipment and utensils.

2. When injecting a hypotonic solution into the blood, endoosmosis occurs inside red
blood cells. This can cause the cells to swell and their membranes to rupture, leading to
hemolysis. Consequently, prepare a 0.25 M glucose solution and determine whether its
osmotic pressure is hypotonic compared to the osmotic pressure in human blood.

3. Small quantities of a hypertonic solution injected into the human body can cause
erythrocytes to lose water, reducing in volume and undergoing shrinkage (plasmolysis)
due to exosmosis. Accordingly, prepare a 0.5 M glucose solution and demonstrate that
human blood is hypertonic compared to osmotic pressure.

4. Determine the temperature at which a 40% solution of ethyl alcohol freezes, consid-
ering that water undergoes crystallization at 0°C, transforming into ice.

5. Identify the boiling point of a 50% sucrose solution; considering that water boils at
100°C, it transitions into steam.

6. By utilizing the cryoscopic method, if the freezing point of water decreases by 1 de-
gree upon dissolving 18 g of a substance in 100 g of water, determine the molecular weight
of the dissolved substance.

Analyse

1. When a hypotonic solution enters the blood, red blood cells increase in volume and
the process of hemolysis occurs, and when a hypertonic solution is injected into the blood,
on the contrary, it leads to the process of plasmolysis. Describe these two phenomena
relatively.

2. Insurgery, hypertensive bandages soaked in 10% NacCl solution are used to treat pu-
rulent wounds. Explain the effect of a hypertensive bandage, following the law of osmosis.
3. Animal and plant cells consist of a surface layer of protoplasm with the ability to form
a semipermeable membrane. Analyze why, when you put this cell in an isotonic solution,
the volume is preserved and works normally.

4. When cutting a lemon with a sharp knife, the juice does not stand out, and if you
sprinkle lemon with sugar, the juice will start to come out. How to explain this phenome-
non.

5. The human body needs 8-10 g of salt daily. Analyze the biological effect of salt in the
body by referring to the phenomenon of osmosis.

6. Comparably explain the increase in boiling points and decrease in freezing tempera-
tures of electrolyte and non-electrolyte solutions compared to pure water, following Ra-
oul's law.
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Synthesize

1. What kind of pain is observed when the osmotic blood pressure deviates from normal.
2. Bacterial cells exhibit higher osmatic pressure. Predict the effects on the human body
when antibiotic drugs are injected into these cells.

3. Prepare a glucose solution that matches the osmolarity of a 0.9% isotonic sodium
chloride solution.

4. ldentify similarities and distinctive features in determining the osmotic pressure of
electrolyte and nonelectrolyte solutions.

5. Formulate the significance of osmotic pressure for a living organism.

6. What recommendations can you provide to maintain normal osmotic pressure of fluids
in the human body?

Estimate

1. Assess how future doctors will apply the acquired knowledge about the colligative
properties of solutions in their medical practice.

2. Evaluate the similarities and differences between the phenomena of osmosis and re-
verse 0Smosis.

3. When erythrocyte cells are placed in solutions of different concentrations, the phe-
nomena of hemolysis and plasmolysis occur. Provide a comparative assessment of the
conditions under which these phenomena occur.

4. Explain which solutions exhibit higher or lower boiling and freezing points compared
to pure water and identify the factors on which it depends.

5. Predict the consequences if the amount of protein decreases due to prolonged starva-
tion of the human body or deterioration of kidney function.

Thus, it is proved that in the educational process
in medical universities of the Republic of Kazakhstan,
the proposed tasks on the levels of Bloom's taxonomy
in the discipline "Chemistry" contribute to the practical
application of the acquired knowledge of students, in-
crease functional literacy, form higher thinking skills,
develop the ability of critical thinking, improve cogni-
tive and cognitive knowledge.
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AHoOTaNis

AKTyaJbHiCTb. Y Mipy pO3BUTKY CYCHIIBCTBA, TEOPii Ta MPAKTUKKA OCBITH JeNaili OiNbIIe 3pOCTaOTh BU-
MOT'HM 40 negarora. HKHIO paHime Ha Hepmm‘/i IIJITaH BUXOJHJIN TaKi SAKOCTI SIK TBOpYa aKTI/IBHiCTL, HOBATOpPCTBO,
IHHOBAI[IHICTh, TO CHOTOJIHI BiJl Cy4aCHOTO IeIarora YeKarTh IUPPOBOi IPaMOTHOCTI, BOJIOIIHHS ITUPPOBHUMU
TEXHOJIOTISIMH, MECTOAMIHUMH MPUAOMAaMK BKITFOUCHHS JICBAICIB y OCBITHIN MPOIIEC TOIIIO.

Iopsim 3 0OOPOHHHM CEKTOPOM, CKOHOMIKOI, HAYKOK 1 KYJIbTYpOIO peopMyBaHHsS MOTpeOye i ranysb
OCBITH, Ha SIKy TaKOX MarOTh BIUIMB 3arajbHOLMBLII3ALIIHI HpolLecH II00anbHOi iHTerpanii. 3MiHM B cUCTEMI
BUILOT OCBITH YKpaiHH, Oe3repedHo, OB’ sI3aHi 3 OIIUPEHHSIM 11eH iHTerpailii HaBuyaJIbHUX CHCTEM PI3HHUX KpaiH,
31 3MiHAMH B CTpATETisIX MPOIECY MiATOTOBKH MaiOyTHIX (axiBIliB, 3 HEOOXIMHICTIO po3poOICHHS HOBHX Hay-
KOBO-METOAWYHHX, TCHXOJOT0-TIENArOTiYHIX, COMiadbHO-KYJIBTYPHUX IMIAXOIIB IIOJ0 HOro opraizamii Ta
3IMCHEHHS.

[IpiopuTeTHUM HAIIPSIMOM PO3BHUTKY OCBITH BIIPOJOBXK ABOX JECATUIITH € BIIPOBAXKCHHS IIU(PPOBUX TEXHO-
J'IOFifI, 1o 33663HG‘IYIOTL noJaJiblie BAOCKOHAJICHHS MPOUECY HaBYaHHA, ,I[OCTyrIHiCTL Ta C(I)GI(TI/IBHiCTB OCBiTI/I,
MiATOTOBKY A0 MiSUTEHOCTI B IU(POBOMY CYCIIIILCTBI 3HaHb. 3HAYHI TeMITH iH(OpMaTH3aIlii CYCIiILCTBa BUMAra-
10Th (popMyBaHHsI B MallOyTHIX MeNaroriB MOCTIHHOI TOTOBHOCTI 70 HaBYAaHHS MPOTSATOM JKHTTS, 3JaTHOCTI JO
OHOBJICHHSA BJIACHUX 3HAHB IMPOTATOM KOPOTKOI'O 4acCy Ta BAOCKOHAJICHHS BJIACHUX KOMIIETEHTHOCTEMN.

Abstract

As society, education theory and practice evolve, the requirements for teachers are increasingly growing. If
earlier such qualities as creativity, innovation, and innovation were at the forefront, today a modern teacher is
expected to be digitally literate, have mastery of digital technologies, and know how to incorporate devices into
the educational process, etc.

Along with the defense sector, the economy, science, and culture, the education sector also needs to be re-
formed, as it is also influenced by the general civilization processes of global integration. Changes in Ukraine's
higher education system are undoubtedly related to the spread of ideas of integration of educational systems of
different countries, changes in strategies of the process of training future specialists, and the need to develop new
scientific, methodological, psychological, pedagogical, social and cultural approaches to its organization and im-
plementation. For two decades, the priority direction of education development has been the introduction of digital
technologies that ensure further improvement of the learning process, accessibility and efficiency of education,
and preparation for activities in the digital knowledge society. The significant pace of informatization of society
requires the formation of future teachers' constant readiness for lifelong learning, the ability to update their
knowledge in a short time and improve their competencies.

Karouosi cioBa: nudposizamis ocBiTH, MaiOyTHiI yumreni reorpadii, GopMyBaHHS KOMIIETEHTHOCTEH,
(haxoBa KOMIETEHTHICTh, NP POBA KOMIIETEHTHICTH, IU(poBa TpaHchopmaris, 3100yBadi OCBITH.

Keywords: digitalization of education, future geography teachers, competence development, professional
competence, digital competence, digital transformation, students.

IMocranoBka npodjemu. Cepe/| IepUIOUEProBUX  HHUHI BIPOBAPKYIOTHCS NostokeHHs1 Konnernuii nudpo-
cdep Ta iHIOIaTHB nH(pOBizalii € momupeHHs mdpo-  BOI TpaHchoOpMalii OCBITH i HAYKH, Ta B MEPIILY YEPry
BOI OCBITH, aJpKe caMme IIe — OJMH i3 HAWOUTbII BaXKIM-  MIATOTOBKHM CYYacHOTO BUMTENS B YMOBax IH(]-
BHX HAaNpPAMKIB TOKPAIIECHHS SIKOCTi HaBuaHHS. ToMy  poBi3amii ocBiTH.
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AHaJi3 oCTaHHIX JOCJHiIKeHb Ta myOJaikamiii.
Iudpora Tpancopmarliss OCBITHBOI Tamy3i B YKpaiHi
€ KIIIOYOBUM 3ac000M 3a0e31eUeHHs] ITUPOKUX MOXKIIN-
BOCTEH HaBUaHHS H PO3BUTKY OCOOMCTOCTI B yMOBax
KPHU30BHX sBUII. BinnosinHo 10 3akony Ykpainu «[Ipo
ocBity» [2], Konuenuii umcppoBoi Tpanchopmariii
OCBiTH 1 HayKkH Ha nepiox 110 2026 poky, KOMILIEKCHE
CUCTEMHE cTpareriyde 6aueHHs nupoBoi Tpanchop-
MaIlii OCBiTH BiIIIOBiJa€ 3acajaM peaiizalii opranaMu
BUKOHABUOI BIAAM NPHUHIUIIB AEPKABHOI MOIITHKH
IUPPOBOTO PO3BUTKY (3aTBEPIPKEHO MOCTAHOBOIO
Kab6inery MinictpiB Ykpainu Big 30 ciuns 2019 p. Ne
56), a TaKOX MPIOPUTETHIM HampsiMaM Ta 3aBIAHHIM
mdposoi Tpanchopmanii Ha mepion o 2023 poky,
CXBaJICHUMH po3nopsikeHHsM Kabinery MiHicTpis
VYxpainu Bix 17 mororo 2021 poky Ne 365—p.

Otxe, HaraJbHOIO € MOTPeda OCyYaCHEHHS TEXHO-
Joriit ¢axoBoi MiArOTOBKH (haXiBIiB y BHUININ IIKOII
VYxkpainu, mo nependavyae 3MiHH Y MeTi, 3MICTi, METO-
max i opmax opranizamii HaBYaHHS, a TaKOX HOTO
KOHTPOI 1 sikocTi. OcoOIUBOT0 3HAYCHHS MPOIIeC IUp-
pOBi3aii OCBITH CTOCY€EThCS MaOYTHIT yUIUTEIIB reo-
rpadii, IKi He TUTBKHU caMi MalOTh OTIAHYBAaTH HOBI TEX-
HOJIOTII, a  MONMYYIHTH Y4YHIB 10 iX pe3yJbTaTUBHOTO
BUKOPHCTAHHS, TepefA0adnT pU3HUKH IH(PPOBOTO
OCBITHBOTO TIPOCTODY.

Came ToMy mpodeciiiHa miaroToBka ManiOyTHIX
yuuteniB reorpadii B ymoBax wuudposizaii ocBiTH,
(hopmyBaHHS B HUX HU(PPOBOT KOMIIETEHTHOCTI Ta IU(-
POBOi IpaMOTHOCTI Ha0yBa€ 3HAUYHOT aKTyaJIbHOCTI.

MeTa podOTH. BUBUUTH HASBHI pe3yIbTaTu IuQ-
poBizamii (axoBoi MArOTOBKM MaHOyTHIX YYHTEINiB
reorpadii B yMoBax IU(ppPOBOrO CYCHUIBCTBA.

Mertoauka aocaigxeHHsi. s po3B’sa3aHHs 1O-
CTaBJICHUX 3aBJaHb Ta JOCATHEHHS METH JOCIIIKCHHS
BUKOPHCTOBYETHCSI KOMIUIEKC 3araJlLHOHAyKOBUX Me-
TOJIIB: TCOPETHYHI, TOKYMEHTAIIil, TOPIBHIHHS, CTATH-
CTUYHOI.

OcHoBHI pe3yabratun gociaimkenns. I{udposi
TEXHOJIOTIT CTPIMKO BBIMIIM Y TOBCSKICHHE >KUTTS
KO>KHOT JIFOIMHH, a IM(POBi3allis OCBITHROIO HPOLECY
3aKJaJiB BUIIOI OCBITH CTajla TPEHIOM B OCBITHIH
coepi. [IpumamHOrO WHOMY cramo Te, IO mHdpoBa
TpaHc(hOpMaIliE OCBITHROTO NPOIECY CHpPHUSE HACH-
YeHHI0 (PI3UYHOTO IMPOCTOPY 3aKIaay OCBITH €lleK-
TPOHHO-TIM(POBUMHU TIPUCTPOSIMH, 3aCO0AMH, CHCTE-
MaMH BIIPOBaDKEHHS iH(OpMAIiiTHO-KOMYHIKaIii-
HHX, XMapHO OPi€HTOBAHUX TE€XHOJIOTIH Ta TEXHOJIOTIH
JIOTIOBHEHOI Il BipTyalbHOI peajbHOCTI, 10 Oe3rnoce-
pPeNHBO 30pDIEHTOBAHO HA IMIJrOTOBKY  BHCOKO-
kBasi(ikoBaHOTo (haxiBipst B ramysi oceitu [ 3, c. 134].

[TigBuIeHHs piBHA Ta SKOCTI 3HaHb, POPMYBaHHS
KOMIIETEHTHOCTEH, 30KpeMa, BMiHHS 3100yBaTH iH-
(opmartito Ta epeKTHBHO BUKOPHCTOBYBATH ii y Hpo-
(beciiiHill TiSUTBHOCTI, € OCHOBHHM 3aBIAHHIM pe-
(opMH OCBITH KOHKypeHTO3/1aTHOI KpaiHu. Pazom 3
THM, BU3HaYHOIO OCOOJIMBICTIO Cy4acHOI BUIOT IKOJIN
€ PO3BUTOK (paxoBOi KOMIIETEHTHOCTI MaliOyTHIX y4H-
TeniB reorpadii, TBOPYOCTi, KOHKYPEHTO3IAaTHOCTI,
MOOJIBHOCTI, 34aTHOCTI 10 CAMOCTIMHOCTI, CAMOBH3HA-
4eHHs Ta caMoocBitu [1, c. 127].

Sx Bimomo, 1udpoBi TexHONOTIi € eheKTUBHUM
IHCTPYMEHTOM Ta 3aco0OM Oprai3aiii OCBITHBOTO

mporiecy B yMmMoBax iHopMaTu3alii CyCcHiJibcTBa Ta
nndpoBoi TpanchopMmarlii ocBiTH. Apke came 3 iX J0-
TIOMOTOI0 BiZIKDHUBAETHCS IOCTYIl JIO HETPaIULiHHUX
JoKepen iHdopMalii, miABUILY€eTbCsl €PEeKTHBHICTD ca-
MOCTIHHOI po0OOTH 3700yBayiB OCBITH, Peali3yrOTHCS
iHHOBAIiiHI ()OPMU 1 MCTOM HABYAHHS i BUXOBaHHS
[6].

Bapro 3a3HaunTH, 1110 BUKOPHCTAHHS IH(POBUX
TEXHOJIOTi# y mporeci (haxoBoi miATOTOBKY MalOyTHIX
yauTeniB reorpadii CTBOPIOE TEXHOJIOTIYHUHN IPOPUB Y
METOJIOJIOT{, opraHi3amii Ta NpaKTHYHIA peaizarmii
OCBITHBOTO TIPOIIECY Ha BCiX PIBHAX CHCTEMH OCBITH;
TiABHIIY€ PiBEHB 3aTalbHOI Ta MPOoQeCiifHOl KyIbTypH,
CIIPOIIy€ NPOLIECH TOSICHEHHS Ta KOHTPOJIIO, HAJaro1-
KY€ Ta pO3BHUBAE€ KOMYHIKAII0 W CIIBHPALO, CIIPHSE
camopeaJi3arii i caMOCTBEpIXKEHHIO MallOyTHIX Iejia-
roris. Takox, akTHBHE 3aCTOCYBaHHS LINX TEXHOJIOTiH
€ CIocoO0OM OpraHi3allii TisIbHOCTI 3100yBadiB BUIIOT
OCBITH 3 METOIO aKTHBHOTO, YCBIZIOMJICHOT'O 3aCBOEHHS
HABUYOK, ITiIBUIICHHS MOTHBAIIii, popMmyBaHHA (paxo-
BOI KOMIICTEHTHOCTi. TakuM YHHOM, BBa)Ka€MO, IO
MATOTOBIN MaiOyTHIX yduTeniB reorpadii B ymoBax
nudpoBizalii OCBITH MOTPIOHO MPHIUIATH OCOOIHBY
yary [4, c. 11].

TepMmin «udposizamis» mnependadac KOMIUICKC
3aX0[IiB 1010 MEPETBOPEHHS MEJAroTiYHUX MPOIECIB
Ha OCHOBI BITPOBA/PKCHHS B HABYAHHS 1 BUXOBAHHS 1H-
¢dopmaniitHoi npoaykuii, 3aco0iB, TexHoJoTiH [5, C.
129]. MaiiOyTHiM yuuTensiMm reorpadii B Haml 4ac
(mepio BiitHM) HE TOCTATHHO BOJIOIITH OA30BUMH ITU]-
pOBUMH HaBHYKaMH (IIrOTOBKA TEKCTOBUX IOKY-
MEHTIB, MPE3CHTAIIil, TECTIiB TOIO), BYUTEIH TOBUHEH
BOJIOZITH IHHOBaIlifHUMHU TPAaKTUKaMH I BIIPO-
Ba/DKCHHS aJJallTUBHOTO, 3MIIIaHOTO, MUCTAaHIIIHOTO,
XMapHOT0, MOOUIFHOTO HaBYaHHS TOIIIO.

3BepTaeMo yBary Ha Te, IO y BHKJIaJaHHI reo-
rpadii ocobamBe Mmiclie 3alimMaroTh KapTH. MaiOyTHI
yuureni reorpadii HOBUHHI aKTHBHO BUKOPUCTOBYBAaTH
ix min yac npodeciitHoi aisuIbHOCTI Ta Oe3nocepenHbo
yIOCKOHAIIOBAaTH BJacHY ()aXxOBy KOMIIETEHTHICTh B
yMOBax HU(POBi3aLil OCBITH. AJKe, MOXKIMBOCTI Tpa-
JULIHHUX TeorpadiuHuX KapT iCTOTHO PO3LIMPIOIOTH
IHTEpaKTHBHI KapTH, SIK HOBUH THIT IHTEPAaKTHBHUX 3a-
co0iB HaBuaHHs (caitu Scientific Vizualization Studi,
World Wind, Iarepuetcepsicu Globe, Google Maps,
Google Earth). SIckpaBuM IpuKIagoM MOXKE ITOCIYTY-
BaTH KOMIT foTepHa nporpama «KoHCTpyKTOp iHTEpaK-
THBHHX KapT», 10 HaJJa€ MOXKJIIMBICTh KOXXHOMY 3100Yy-
BaueBl CTBOPIOBATH IHTEPAKTHUBHI KapTH 1 3aBIaHHS.
l'osioBHOMO mepeBaror Takoi mporpamu € ii iHTepak-
THUBHICTh: MOKHA 3HAHOMHTHCS 3 iH(OPMAIi€lo B Oy1b-
AKOMY 3py4YHOMY [UIs cebe TMOpsAAKy W BigKpHBaTH
TiTbKK HEOOX1THI MaTepiau.

VY mpoueci MiAroTOBKM MalOyTHIX yYHMTEIB reo-
rpadii akTyaabHO BUKOPUCTOBYBATH Taki [HTepHET-pe-
cypeu:

— reocepeicu — Scientific Vizualization Studio,
Earth Nullschool;

— BeO-pecypcH sl TOTJIMOJICHHS! 3HAHb 3 TEo-
rpacdii — ATLAS for the END of the WORLD, Windy,
Earth;

— OHJIAKH-IrpH JUIsl BUBYEHHS reorpadii — Seterra,
ClassMarker.
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Tpanutiiini reorpadiuyHi BMiHHSI HaOyBarOTh HO-
BOTO PiBHSI MPU BHUKOPUCTAHHI MPOCTOPOBUX HUDPO-
Bux Ttexuoyoriii (UDIG, QGIS, Whitebox GAT,
GRASS GIS, Saga GIS, gvSiG, ILWIS, MapWindow
GIS) [4, c. 12].

BucnoBku. OTxe, BIPOBaKEHHs Y HaBYAJIbHUI
MpoLeC HOBITHIX HU(POBHUX TEXHOJIOTIH 3abe3nedyBa-
TUME e(eKTHBHY (haxoBy MIJIrOTOBKY Cy4acHOTO IO-
KONIHHSA MaiOyTHIX y4uTenmiB reorpadii oo mpo-
(heciitHOT MisLTPHOCTI B yMOBaX IUQpPOBi3alii OCBITH.
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PHARMACEUTICAL SCIENCES
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AHHOTALUA

B cratne TIOKa3aHO, YTO MPUMCHCHHUC METOLOB MOJ'IeI(y.l'I?[pHOﬁ CIICKTPOCKOIINU IJIsA Cy;[e6HO-XI/IMI/I‘IGCKOFO
HUCCIICA0BaHUA OHMOJIOTHYECKHX OOBEKTOB OCHOBBLIBAETCS HA HHAWBUAYAJIbHOCTHU CIICKTPOB MOTJIOMICHUA XUMHUYC-
CKHUX CO€£[I/IH€HI/II7[. ABTOpaMI/I TOJIYUCHBI pE3YyJIbTaThl, HOATBCPKAAOIIUEC TPUTOJHOCTDH pa3pa60TaHH1>1x METOAUK
TI0 OTPEEICHHUIO AHTUACTIPECCAHTOB MeToIoM Y D-criekTpodoToMeTpuH, BHACICHHBIX U3 Pa3IMuHbIX OUOJIOTH-
YECKHX U PACTUTEIILHBIX 00BEKTOB. Y CTAHOBIJICHO, YTO METOJI CIIEKTPO(HOTOMEPHH B YIBTPa(pHOIETOBOM 001acTH
TMO3BOJIACT MPOBOAUTH UCCIICAOBAHNA C JOBOJBHO p336aBHeHHbIMI/I pacTBOpaM HUCCIIEAYEMBIX B XOJC cyne6H0-
TOKCHKOJIOrHdeckoro ananusa semects (107 - 1075 M) npu yclioBuM IIPaBUILHOTO I000pa pacTBOPUTEIIS.

Abstract

The article shows that the use of molecular spectroscopy methods for forensic chemical research of biological
objects is based on the individuality of the absorption spectra of chemical compounds. The authors obtained results
confirming the suitability of the developed methods for determining antidepressants using UV spectrophotometry,
isolated from various biological and plant objects. It has been established that the method of spectrophotometry in
the ultraviolet region makes it possible to conduct studies with fairly dilute solutions of substances studied during

forensic toxicological analysis (103 - 10°° M), provided that the solvent is selected correctly.

KitioueBble €J10Ba: aHTUCTIPECCAHTHI, OMOJOTHYECKAs KHUAKOCTh, CyAe0HO-TOKCUKOJIOTHUECKHNA aHaln3,
CIICKTPBI TOTJIOIICHU, XpOMO(i)OpHaH rpynmndapoBKa, OnTU4YeCKas rmiIOTHOCTh, BaJluaalu.

Keywords: antidepressants, biological fluid, forensic toxicological analysis, absorption spectra, chromo-

phore group, optical density, validation.

®u3nKo-XUMHYECKUT MeTox crekTpodoTromer-
pyun mii abCOpPOIIMOHHOM CIIEKTPOCKOIINM OCHOBAH Ha
MU3MEPEHUH CIIEKTPOB IMOTJIONIEHHS B ONTHYECKON 00-
JACTH 3IIEKTPOMArHUTHOTO W3JIyYeHHs, T.€. B yIbTpa-
¢duoneroroii (200-400 um), Buaumoii (400-800 uHM) u
nHdpakpacHoi (>800 HM) 00MACTSIX CIIEKTpA.

CriekTpoOoTOMETPUIECKHE METOJBI TO3BOJISIOT
pemaTh IMUPOKUI KPYyT 3a/1a4, a UMEHHO, IIPOBOANUTH
KOJINYECTBEHHOE OIpEIeICHNE BEIIECTB B IIMPOKOM
uHTepBal UH BOIH (185-1100 HM); OoCyIIecTBIATH
KOJINYECTBEHHBI aHaJN3 MHOTOKOMIIOHEHTHBIX CH-
CTEM; OIPEJEINATh COCTaB, KOHCTAHThl yCTOMYMBOCTH U
(oToMeTpHUeCcKHe XapaKTEPUCTHKN CBETOIOTIIOMIAIO-
HIUX COETUHEHUI.

IIpuMeHeHHEe METOHOB MOJEKYJISPHOM CHEKTpO-
CKOIIMM U1 Cy/leOHO-XMMHYECKOTO HCCIIEAOBAHUS
OMOJIOrMYecKNX 0OBEKTOB OCHOBBIBACTCS HA MHIMBHU-
JyaJbHOCTH CIIEKTPOB MOTJIONICHUS XMUMHYECKHX CO-

enuHeHnit [1 - 3]. CnexrpodoToMeTpus B yabTpaduo-
JeToBOW oOsacTH Oa3upyeTcss Ha M3MEPEHHH CBOMCTB
HE BCEH MOJIEKYJIB, a JIMIIb €€ YacTH - XpOoMOpOpHOH
rpynnupoBKku. IIpu 3ToM XuMHYeckas Mpupoja Mo-
ClJIe/THEeH OnpeesIseT AIUHY BOJHBI, IIPHU KOTOPOH 1po-
HCXOIUT MaKCUMaJIbHOE ToTJIonieHye. B mporecce us-
MEpEHHsI ONpeiesieMOe BEIIeCTBO He pa3pylIaeTcs
€r0 MOYKHO TTapaJuIeIbHO ONPEAETISITh HHBIM METOI0M.
Crnektpodoromepuss B yIbTpadUOIETOBOH 00JIACTH
MTO3BOJISIET ITPOBOIUTH MCCIIEOBAHUS C TOBOJIBHO pa3-
0aBIICHHBIMH PacTBOpaMH HccieLyeMbIX BemecTs (10
3 -10% M) nipu ycnoBun npasBunbHOTO Moja60pa pac-
TBOPHTEIIS.

J11s1 3TO¥ LIenu, pacTBOPUTENH JIOJDKHBI 001a1aTh
CIIOCOOHOCTBIO, PacTBOPSATh H3yYaeMOE BELIECTBO,
YCTOWYMBOCTBIO K M3JIyYEHUIO MCIIOIb3YEMOH JUIMHBI
BOJIHBI M ONTHYECKUM IIOCTOSHCTBOM, HE JIOJKHBI
(roopecpoBaTh, BCTyNaTh B PEakIH C MaTepua-
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JIOM KIOBET U TOTJIONIATh CBET B TOH e 00JIacTH CIEK-
Tpa, 9TO M PacTBOpEeHHOE BemiecTBO. OObIYHAS TIpaK-
TUKA PErHCTPaLUU CIIEKTPOB MOIJIOLIEHUS MpeaIoia-
raeT UCIOJIb30BaHUE TaKUX PAacTBOPUTENEH, Kak: rek-
caH, TeNTaH, METaHoJ, JTaHON, XJIOpPoQopM,
4eTBIPEXXJIOPUCTHIN yraepon u np. [4, 7]. Ilpeumye-
CTBOM 3TOT'0 METOZA Nepea APYTHUMH SIBISETCS €ro BbI-
COKasl 4yBCTBUTENBHOCTD, IPOCTOTA, IKCIIPECCUBHOCTh
BBINIOJTHEHHS aHAN3a, HECIO0XXHOCTh NPHMEHIEMOM
anmaparypbl. OTO OCOOCHHO Ba)KHO C TOYKH 3PEHUSL
MPOBEICHUS AHATUTHIECKOH PabOTHI B YUPEKACHUAX
CyZcOHOM SKCIIEPTU3BI, TIE aHAIN3Y MTOIBEPTa0TCS Be-
IIECTBA, IMEIOIIUECS B YPE3BBITANHO HE3HAUUTEIHHBIX
KOJINYECTBAX.

O030p nHTEpaTypHI MOKA3aj, YTO CBEICHHS, Kaca-
IomMecs: pa3paboTKe METOINK ONpe/IeNIeHUs] UCCIey-
€MBIX AHTUJICTIPECCAHTOB METOJIOM YO-
criekTpodoToMeTpuH, BecbMa orpaHudeHbl. Cytie-
CTBYIOIIME METOAMKH IOCBSIIECHBI ONPEICICHUIO aH-
THJICTIPECCAHTOB B JIGKAPCTBEHHBIX (opMax, T.e. HE
CIIOKHBIX IO cocTaBy oOBekTax. [5, 6] Kpome Toro,
NPOBEpPKAa TMPHUTOAHOCTH pPa3pabOTaHHBIX METOIHK
ONpEZICTICHUsI  aHTHICTPECCAHTOB  MeTomoM Yd-
CIEKTPO(GOTOMETPUH, BBIACICHHBIX W3 Pa3IMIHBIX
OMOJIOrMYECKNX W PACTUTEIBHBIX 0OBEKTOB, UCCIIEO-

BaTEISIMU HE TIPOBOAMIIOCH. Y YUTHIBAsI BBIICH3IIOKCH-
HOE, [1eJIb IAHHOTO MCCIICJOBAaHMSA 3aKII0YaeTCs B Pa3-
paboTKe METOIUKH ONPENEIICHHS HCCIIeyeMbIX aHTH-
JeTIPecCaHToOB MeToAoM Y D-criekTpooTOMETpHH.

Marepuansl U meroabl. MccinenoBaHus ocy-
mecTBsUM Ha crekrpodoromerpe UV-VIS - 8453
¢upmbr Agilent Technologies B mpenenax UIMH BOJIH
220-400 uM. B kauyecTBe pacTBOpHUTENCH HCIOJIB30-
BaJIM 3TaHOJI, MeTaHol, 0,1 M pacTBOp HaTpus THIPOK-
cunau 0,1 M pacTBOp KHCIOTHI XJIOPHUCTOBOIOPOTHOM.
B kagecTBe MoeIpHOTO 00pa3ia ObLT BEIOpaH cepTpa-
JHMH, PacTBOpP KOTOPOTO Uil ONPENENICHHUS CIEKTPOB
TIOTJIOMIEHHUS TOTOBHWIIM CIEAYIOIINM 00pa3oM: B PAL
npobupok BHocwm 1, 2, 3,4, 5,6, 7,8, 9 mn 0,01%
pacTBopa ceprpajuHa (B OJHOM M3 BBIIICYKa3aHHBIX
pactBopurenei). O0beM pacTBOPOB B NPOOHMPKAx J10-
BOJIMJIM COOTBETCTBYIOIIMM pacTBopuTeneM a0 10 mi
U TIHIATEJHHO NEepEeMEIINBAH, MOCHIe Yero M3Mepsuin
ONTHYECKYI0 TUIOTHOCTh A3TUX PAacTBOPOB, a TaKKe
0,01% pactBOpa cepTpaiuHa, B 00JacTH [UIMH BOJH
200 - 350 am. PacTBOpOM CcpaBHEHUS CITy>KHI pPacTBO-
pHUTENb, COOTBETCTBYIOMIMK HCIIOJIB30BAHHOMY, IIpU
MIPUTOTOBJICHUH PaCTBOPOB CEPTPAIHHA.

Oobcyxnenue pe3yabtatoB. [lomyueHHble, B
CPaBHHUTEIBHOM acrekTe, AaHHble YP — xapakrepu-
CTHK aHTHJICIIPECCAHTOB IIPUBECHHI B TA0I. 1.

Tabmuna 1.
Y®- cnektpodhoMeTprUCCKIE XapaKTCPUCTUKY aHTUACTIPECCAHTOR
Haspanue npenapara MakcUMyMBbI JUIMHBI BOJIH Amax @HTUACIPECCAHTOB, (HM)
OTaHoJ MertaHon 0,1 M HCI
Kapbamaszenun 286 286 237, 285
DdayoKcaTHH 227,262, 269*, 276 227, 264, 268, 275 226, 263, 275
DyBOKCAMUH 254 254 254
Ceptpanun 267, 274*, 282 266, 274*, 282 265, 273*, 281
ITapokceTH 235, 264, 271, 295* 235, 264, 271, 295* 233, 264, 270, 294*

Ipumeuanus: 1. «-» - ompuyamenvuwiil pezyrvmam, 2. « *» - pexomenoyemas s usMepenus Onmu4ecKkou niom-

HOCMU 8eIUYUHA OJIUHBL BOJIHbI.

MakcuMyMBl TIOTJIONIEHUS TIPH AAHHBIX JUIMHAX BOJIH IIPH WCCIEJOBAHWM B ONMCAHHBIX YCJIOBHAX B KOH-
TPOJILHOH npoOe He HaOmonany. [lorydeHHbIe TP 3TOM CIIEKTPHI IPUBECHBI Ha puc. 1 — 4.

o e amin]
N -
0~ “NH, -
HUIOIIAK: 5-Kapoamonin-5H-au6ens-
(6,f) a3CIIuH, C15H12N20 .
236,67 r/mMmoIb »

Puc. 1. Y®-cnexmpul kapbamaszenuna
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ZT

CHa
FaC

HIOITAK: (RS)-N-methyl-3-phenyl-3-[4- (tri-
fluoromethyl)phenoxy]propan-1-amine
Ci7H1sFsNO
309,3 r/momns

Puc. 2. YCD-cheKmpbz @nyokcemuna

Abgarbance (AU)

B

03— \
1 4
ozs \
02—
s
0.1
005
o 4
005

0.1
2490

D
0.5
o1 {
HIOIIAK: (1S,4S)-4-(3,4-dichloro phe- 0.05
nyl)-N-methyl-1,2,3,4-tetrahy dronaphtha-
len-1-amine X
C17H17C2N 306,229 r/moms ¢
50 il 300 35
Puc. 3. Y®-cnexmpur cepmpanuna
ll'n 7T5, .r'f,ﬁ\.
AR #"'I \
0 I'|I1 .-"; \
! !
1\ / \
g o3 | ."l
H\ / 1';
.‘E: ] \! -F i'.ll II|
HIOITAK: (3S-trans)-3-[(1,3-Benzodi- < @ \ N\ |
oxol-5-yloxy)methyl]-4-(4—fluoro- \ f3|" \
phenyl)-piperidine o \_\__/"f "ﬁl
C19H20FNO3 329,4 r/monb "-,\
. \S :::i

Puc. 4. Y®D-cnexmpol napoxcemuna

BrrmeykasanHble MaKCUMYMBI TIOTJIOMICHUS HE
HaOJFO/Ia M TPU WCCIICAOBAHUH YUCTHIX PACTBOPHTE-
Iel, He coAepKalUX aHTUETIPECCAHTOB.

B pabote Taxke OblIa MpoOBeACHA MPOBEPKA BO3-
MOJKHOCTH BIIUSIHHSA MOCTOPOHHUX CO3KCTPAaKTUBHBIX
BEIIECTB OMOJIOTHUECKOTO W PACTUTEIHHOTO IIPOHC-
XOXKIeHUs (He coIepKalluxX JTHX IpernapaToB), Ha
HACHTU(PHUKALINIO AHTUJETIPECCAHTOB Yo-
CHEKTPO(POTOMETPHIECKUM METOJIOM, OCHOBAaHHOM Ha
BBISIBIICHIH XapaKTePHBIX JJIs aHTHICIPECCAHTOB ITH-
KOB IIPH JJIMHAX BOJIH, yKa3aHHbBIX B Tabn. 1. s pe-
IIEHHs ATOTO BOIIpOca Opaji KOHTPOJIbHYIO MPpo0y H3-
MEJIBYCHHOM MeYeHU 1 00padaThIBaIM e¢ TaK, KaK Mpu

BBIZICIICHUH HCCIIEYEMBIX MPernapaTroB u3 Ouosiorunye-
CKOTO ¥ PaCTUTENILHOTO MaTepuaa.

[TonyueHHbIe pe3ysbTaThl MOKAa3aJH, YTO W3BIIE-
YeHMS U3 OMOJIOrHYECKOTO Martepuaja U paCTUTEIIbHBIX
00BEKTOB, HE COAEPIKAIIUX HCClleyeMble Ipenaparsl,
HE UMCIOT XapaKTCPHBIX I aHTUACIIPECCAHTOB MaK-
CHMYMOB TIOTJIONIEHUS], YTO J]a€T OCHOBaHUE CYAUTH 00
OTCYTCTBUH BJIMAHHUA ITOCTOPOHHUX BCIICCTB IPH BbI-
ABJICHUHN XapaKTCPHBIX IMTUKOB UCCIECAYEMBIX ITpErapa-
TOB Y D-CHEKTPOCKOIHEH.

Jlist tocToBepHON MACHTHU(HKAIIMK aHTHIEPEC-
caHToB Y ®-crieKTpo()OTOMETPHYECKHM  METOIOM
Oblla TIpOBeAEHAa BalWAAlMs pa3pabOTaHHOW MeTo-
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JUKH. J[J1s 9TOr0 TOTOBHJIM CTaHIaPTHBIC PACTBOPHI aH- o D
THACTIPECCAHTOB B TEX PACTBOPUTEIISAX, B KOTOPBIX OHU lew ] (1.1)

MMEJIM HaWwIydllyl0 pacTBOpuUMocTb. CTaHaapTHbIE
pacTBOpbI Kapbama3enuHa, cepTpaiiHa, (IyoKCeTHHA
U MMapOKCETHHA B 3TAHOJE.

Kak u3BecTHO, U3MepeHue ONTUYECKOH IUIOTHO-
CTH C OTHOCUTENILHON NMOrPEeUIHOCTHI0 2-3% BO3MOXKHO
B ONTUMAJILHOM JMAaNa30He €€ 3HAYCHUH, a UMEHHO OT
0,2 mo 1,0 [82]. Takum obOpa3oM, ImyTeM paz0aBICHUS
noAOUpany NOAXOASANINE KOHIIEHTPALUH aHAIN3UpPye-
MbIX BemiecTB. 1lo pe3ynbTaraM U3MEpEHMH CTPOWIN
KPHBYIO 3aBUCHMOCTH ONTHYECKOH TJIOTHOCTH OT KOH-
LIEHTPAINU PACTBOPOB M PACCUUTHIBAIIN YPABHEHNUE Pe-
rpeccun U ko3pdumment koppenmsanuu. Taxke ObUH
onpenenensl yaensHele (E1%1cM) u MonsipHBIe MOKa-
3aTeny MOMIONEHUs (€) UCCIEAYyeMBIX aHTHJENpec-
CaHTOB. BrlunciieHne 3HaueHUs yIeNTbHOTO ITOKa3aTes
TOTJIOIIEHHST IPOU3BOIWIIH 1O (hopMyJie:

rne D — onrtuueckas MIOTHOCTH pacTBOpa, YCII.
en.;

C - KOHIICHTpaNus MCCIeIyeMOro BeIecTna, %o;

{ - ToNmMHA MOTJIOMAIOIIETO CIIOSI, CM.

MomnspHBIH KO3(QQHUINEHT MOTIIOMICHUS B3aUMO-
CBsI3aH C yJEIbHBIM IIOKa3aTeIeM 1 BeIpaxaeTcs Qop-
MYJIOH:

EY x M

lem

10

rne M — MoJleKyIsIpHas Macca MCCIeyeMoro Be-
IIeCTBa, YCII. €11,

Taroke OBUIO M3YYCHO JHHEHHO TUHAMHUYECKHN
QMaTia30H ONpENeICHNH W MOTYWHEHHS OOBEeIUHEH-
HOMYy 3akoHy byrepa-Jlambepra-bBepa. PesynpraTs
pa3paboTaHHOTO CIIEKTPO(POTOMETPHIECKOTO METOMa
Y BaJIMALUY, IPUBECHEI B Ta0m. 2 — 6.

&= (1.2)

Tabmuma 2

Y®- cnektpodoMeTpryecKre mapamerphl KapoaMasenuHa

Ilapamerpbl Pe3yabTaThl (n=5)

Amax, HM 286
Juana3on moqunHeHus 3akony Jlambepra-bepa, Mxr/mi 2-14
CB0OOIHBIN YJICH YpaBHEHHUs perpeccuu (a) 0,0020
Koadd. perpeccun (b) 0,0696
Koadd. koppemsitmu (r2) 0,9994
E.. 700,38
€ (;1/MoIIb/cM) 23523,06
T10, MKr/ma 0,0574
1Oy, MKT/MIT 0,1723
OTHOCHTEIBHOE CT. OTKJIIOHEHHE, %0 1,0956

Y@- cnekTpodomMeTpruecKie MapaMeTphl cepTpaluHa

Tab6muua 3.

ITapameTpsl PesynbTathl (n=5)
Amax, HM 274
Juanaszon nogunHeHwus 3akony Jlambepra-bepa, Mkr/mi 30-300
CB00OIHBIN YJICH YpaBHEHHUs perpeccuu (a) 0,0029
Koadd. perpeccun (b) 0,0030
Koadd. koppemsitmu (r2) 0,9999
10

E{f.:r 100,21
€ (;U/MoIB/cM) 3068,34
T10, MKr/ma 1,9084
Oup, MKT/MI 5,7253
OTHOCHUTEILHOE CT. OTKJIOHEHHUE, %0 1,0214

Y®- cnekrpodomeTpudeckue napamMerpsl (IIyoKceTHHa

Tab6muua 4.

[apameTpsI Pesynberatel (n=5)
Amax, HM 276
Jlnanazon nogunHeHus 3akony Jlambepra-bepa, Mkr/ma 40 -400
CB0OOHBIN WIEH ypaBHEHUsI perpeccui (a) 0,0056
Koag . perpeccun (b) 0,0030
Koad¢. koppensiuu (r2) 0,9999
19
E{f.:r 30,09
€ (;/MoItb/cM) 934,25
110, Mkr/mn 3,78
Oup, MKT/MI 11,34
OTHOCHUTENBHOE CT. OTKJIOHEHUE, Yo 1,3111
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Tabnnma 5.
Y®- ciekrpodoMeTpruecKkre mapaMerpsl (iIyBOKCaMHUHA
[TapameTphl PesynbTatsl (n=5)
Amax, HM 254
Jwnana3on nmomunHeHus 3akony JlambepTa-bepa, MKr/mi 4-48
CBOOOIHBIN WICH YpaBHEHUS perpeccrH (a) 0,0004
Koadd. perpeccun (b) 0,0214
Koadbd. koppemsiimm (12) 0,9999
10
‘E:-f.:r 181,90
€ (;1/MoJB/CcM) 5803,25
T10, MKr/mi 0,0362
ITOmp, MKT/MIT 0,1087
OTHOCHUTENLHOE CT. OTKIOHEHHE, Yo 0,9951
Tab6muma 6.
Y®- cnekTpodomeTpruecKie mapaMeTphl MapOKCeTHHA
[TapameTphl PesymbTathl (n=5)
Amax, HM 295
Jwnana3on nmomunHeHus 3akoHy JlambOepTa-bepa, MKr/mit 5-60
CBOOOTHBIN WICH YpaBHEHUs perpeccuu (a) 0,0069
Koadd. perpeccun (b) 0,0179
Koadhd. xoppemstimm (12) 0,9998
10

‘E:-f.:r 181,90
€ (a/mMoib/cm) 6005,62
T10, MKr/mi 0,7732
IIOmp, MKT/MI 2,3195

OTHOCHUTEIIBHOE CT. OTKJIOHEHHE, %0 1,4236

>
il
icw

Ipumeuanus: 1.

- YOenbHblll NOKA3amelb NO2NOWEHUsL OJIsL KAXCOOU MOOeu CneKkmpogomomempa Heoo-

X0O0UMO YmMO4HAmMb, 2. y-onmudeckKas niomHocmbs cmaﬂdapmﬁoeo pacmeopa, yczz.ed.; X-KOHYermpayus, MK2/MIL.

[ToMuMo KamMOPOBOYHBIX rPaMKOB, HAMH PEKO-
MeHIoBaHa (hopMyla sl BEIYUCICHHUS KOJIMYECTBEH-
HOTO COJICPKaHHS UCCICAYEMBIX aHTHUICIIPECCAHTOB 1
CHaiiCcOB, U30JIMPOBAHHBIX U3 PA3IHYHBIX 00BEKTOB!

DV, 1000
1%
£, 100V,

rae X — KOJMYeCTBO aHTHICTIPECCAHTOB B MT (MJI),
n3onmupoBaHHOro u3 100 T OMOJIOTHYECKOTO 00BEKTA;
N- HaBecKa OMOJIOTUYECKOro 00BeKTa, I' (MI);

- YJeNnbHBIN MOKa3aTeNnb MOTJIOMIEHU (JUIS Ka-
JIOH MOZeNH CcreKTpooTOMETpa HEOOXOJUMO YTOU-
HSTh);

V1- mepBoHavaibHOE XJOpodopMHOE H3BIEUE-
HHE, MIT;

V2 — 00beM, B3ATHIH A7 KOJTHMYECTBEHHOTO OTIpe-
JIeTICHUS OT V1, MIT;

Ha crnepyromeM »sTame HalluX HCCIEAOBaHUIA,
OBUIO MPEyCMOTPEHO IPOBEAEHHE MPOBEPKH MPUTOI-
HOCTH pa3paboTaHHOM METOJIUKH HPHU OIpelesIeHUH
KOJINYECTBA HCCIIEAYEMBIX AHTHUACIIPECCAHTOB HaMHU
OBUTM TIPOBENCHBI CIEAYIOUINE 3KCIePUMEHTAIHHBIE
paboTHI.

[Tpu BBITIOTHEHWH 3TOH YacTH pabOTHI OCTY AN
cienyromuM obpazoM. B MepHbIe KOJIOBI BMECTHMO-
cteio 100 M momemanmu ot 10 1o 50 mr umcTo# cy0-
CTaHLMU MpPEnapaToB AaHTUAEIPECCAHTOB U PacTBO-
psUI B METAHOJIE, TIOCJIE YEr0 3TUM XKe PaCTBOPUTEIEM

(1.3)

JoBOIWIM 710 MeTkH. [lomydanu pacTBOpHI ¢ KOHIICH-
tpanusmu 100-500 mxr/Min. Panee nmpoBeaeHHBIMU HiC-
CIICIOBAHMSIMHA OBUIM YCTAHOBIICHBI KOHIICHTPAIUH
CTaHIAPTHBIX PACTBOPOB, IOMAYMHSIONINXCS 3aKOHY
Byrepa — Jlambepta — bepa (1abmn. 2 — 6). B cBs3u ¢
STHM, PAcTBOPHI pa30aBIsUIA O HYKHOW KOHIICHTpPa-
UM CIICAYIONIMM 00pa3oM: Mo 1 MJI Ka)I0ro 3TaHOJIb-
HOTO PacTBOpa MOMEUIAIM B MEPHBIE KOJIOBI BMECTHU-
MOCTBIO 10 MJI ¥ TOBOJMJIM 0 METKH TeM e PacTBO-
puteneMm. Ilocae d4ero wW3MeEpsIU  ONTHUYECKHE
TUIOTHOCTH TIOJIYY€HHBIX PACTBOPOB MPH PEKOMEHTye-
MBIX JUIMHAX BOJIH M PAaCCUUTHIBATHM KOJINYECTBEHHOE
COJIepKaHNE aHTHJICTIPECCAHTOB B KAXKIOH Mpobe ¢ mo-
MOIIBI0 KaTHOpPOBOYHOTO Trpaduka, Y4YUTHIBAsS NpH
9TOM IPOU3BE/ICHHBIC Pa30aBICHMUS.

BeiBoasbl. Pe3ynpTaTsl MpoBEIEHHBIX OITBITOB IT0-
Ka3alli, 9YTO OTHOCHUTENbHAS OMHOKa pa3paboTaHHOTO
HAMH METOJ]a CIIEKTPO(HOTOMETPHUYCCKOTO OIIpeIeie-
HUS IS0 KQOKIIOTO U3 B3STHIX 0OBEKTOB MCCIIETOBAHUS
He TIpeBBIIIaja moxasareis 2%.

Taxum 06pa3zom, pazpaboTaHBl METOAUKH ONPEe-
JIEHUS] HWCCIEeyeMbIX aHTHJICTIPECCAHTOB METOAO0M
Y®-cnektpodoromerpun. OmnpenesieHbl MOJISIpHBIE U
yAeIbHBbIe MoKa3aTenu morjomeHus. [ToctpoeHsl Ka-
TOpPOBOYHBIE TpPaQuKH IS ONIpEACICHUS KOJIUYe-
CTBEHHOTO COJAEpXaHUs HCCIEAyEeMbIX «aHTHUIenpec-
CaHTOB B 00BEKTaX, UMCIOIINX PA3IHYHOE MPOUCXOK-
JICHHE.
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JUIl KOJIMYECTBEHHOTO OMpPEENIEHHs] PacCMaTpH-
BAacMbIX AHTHJEIPECCAHTOB B CyNEOHO-XMMHYECKHX
00beKTax IpPEAJIOKEHBl YCOBEPIICHCTBOBAHHBIE Me-
toasl Y ®-cnekrpodoromerpun. [Ipencrasnens! napa-
METpPbl BAIUMAALMOHHON OLEHKH METOAMK OIIpejelie-
HUSL.

Cnucok uTepaTypsl

1. Bepreituuk T.X. Tokcuxkonoruueckass XuMusi:
yuaebonuk/ Ilox. pen. mpod. E.H Bepreitumka. — M.:
ME]] npecc-uadopm. — 2009. — 400 c.

2. Neanos C.B., Ceipxun A.JL., Ipobmxkes M.IO.
u ap. // lcuxuatpus u ncuxodapmaxorepanist. — 2004.
—-T.5. —Ned4.-C.171-173.

3. Ilynatoga, JI. T., Uckangapos, A. W. (2022).
Postb 3KCIIEpTHBIX UCCIIEA0BAHU IPU HACHTH(OUKALINT
Y aHaJIM3€ CUHTETUYECKNX KaHHAOWHOUJIOB CIIAiiCOB B
U3BATHIX Matepuanax. — The Scientific Heritage, (104).
—C. 94-99.

4. Tkach, V. V., Kushnir, M. V., de Oliveira, S. C.,
Zh, H., Salomova, F. J., Jalilova, F., L.T. Pulatova, Ko-
valska, O. V. (2023). The theoretical description for the
Abametapir electrochemical determination in acidic
media, assisted by VO2-modified Squaraine dye elec-
trode. Applied Journal of Environmental Engineering
Science — 9(4). —P. 9 - 4.

5. Iynarosa, JI. T., Uckaugapos, A. 1. (2022).
CoBpeMeHHbIE BO3MOXKHOCTH SKCIEPTHBIX HCIIEIO0BA-
HUH B OTHOIICHUH HAPKOTHIECKUX CPE/ICTB, IPEKypCo-
POB ¥ UX CTPYKTYPHBIX aHaimoros. — The Scientific Her-
itage, (104). — C. 88-94.

6. [Tynmarosa JI.T., XKamunos @.C., Anuxomkaena
M.U. MeTozpl UCCIeIOBaHMS TpaMaaoia B CylacOHO-
TOKCHKOJIOTMYECKOM aHaIH3€¢ C MPUMCHEHHUEM METO-
o BOXX-MC // UNIVERSUM: xumus u 6uosorus.
—2024. -2 (116). — C. 34 - 48.

7. Ilnckapesa C.K., bapamkos K.M., Onsmianosa
K.M. Ananutnyeckas xumus/ [Ton pen. C.K. TTuckape-
BOIl m 1p.: 2 u3gaHue, nepepad. u gom. — M.: Bricmr.
mK., 1994. — 384 c.



42

The scientific heritage No 130 (2024)

PHILOLOGICAL SCIENCES

SPECIFIC EPISTEMIC COMPONENTS OF SCIENTIFIC DIALOGUE

Chalova O.

Doctoral Student of the Department of Theoretical and Applied Linguistics

Abstract

of Minsk State Linguistic University
DOI: 10.5281/zenodo.10632039

The article discusses the epistemic parametres of scientific dialogue as a unique type of scientific discourse.
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Introduction. This work is of pragmalinguistic
character and involves describing specific epistemic
zones of scientific dialogue as a special type of scien-
tific discourse which is structured as an exchange of
scientists’ opinions at a scientific forum of any format
(scientific conferences, seminars, etc.). What is meant
by a discourse epistemic zone is the mental state of af-
fairs in the structure of the discourse (opinion, supposi-
tion, knowledge, etc.), a set of means and operators that
express a speaker’s subjective epistemic attitude to the
propositional part of a speech act (thus showing if the
speaker subjectively considers this part of the sentence
to be true / factually correct or false / factually incor-
rect). At the same time, a specific epistemic zone is rep-
resented by those epistemic components that 1) occur
only in scientific dialogue and cannot be found in any
other genre of scientific discourse; 2) occur in other sci-
entific genres but not so often as in scientific dialogue
and are able to modify the pragmatics of discourse.

While the traditional epistemic components of
scientific discourse include knowledge and opinion,
specific epistemic components of scientific dialogue
comprise belief and ignorance expressed in speech acts
with the relevant explicit mode (either the mode of ig-
norance or belief), i. e. sentences containing the lex-
emes believe and not to know and their derivatives (I
believe that ... We don’t know that ...). Of course, the
mode of belief in the English language is very close to
the mode of opinion but isn’t equal to it as 1) the verb
believe is often defined through the verb feel: to believe
= to feel certain, and 2) speech acts with the verb be-
lieve in a scientific dialogue often sound expressive
(We believe that trying to do that should be banned. No
question). The use of speech acts with the modes of ig-
norance and belief in scientific dialogue is predeter-
mined by the dialogical format of communication
(known for being spontaneous, expressive and emo-
tive). On the one hand, speech acts of this type contra-
dict the basic principles of scientific discourse (objec-
tivity, clarity, etc.), but on the other hand their presence
in scientific dialogue makes it a special genre of scien-
tific discourse.

This very paper aims at describing the structural
and pragmatic character of speech acts containing ei-
ther the mode of ignorance or the mode of belief, which

is important through the necessity to study the epis-
temic and functional parameters of discourse as closely
connected. The problem of epistemic components has
been raised in just a few works none of which is on the
basis of scientific discourse [1-5], which makes our pa-
per timely. The methods of contextual and pragmalin-
guistic analysis have been used. The research material
includes transcripts of modern scientific discussions (in
English): a) Nanotechnology, Medicine, and Ethics; b)
Digital Bioarchaeological Ethics Panel Discussion; c¢)
Conscience in the Practice of the Health Professions; d)
National Ethics Commissions: Looking Back and
Looking Forward; e) Math/Science Partnerships Work-
shop. How People Learn.

Results and discussion.

Speech acts with specific epistemic modes in a
scientific dialogue.

The corpus of our research material shows that
speech acts with specific epistemic components (belief
/ disbelief and ignorance) have some peculiarities in
scientific dialogue. The main of them are as follows.

1. Formal, semantic and pragmatic features of
speech acts with specific epistemic modes in scientific
dialogue.

As already been said, the phenomenon of belief is
very similar to the category of opinion, but differs from
it by a more subjective and volitional nature. State-
ments with the mode of belief in scientific dialogue are
characterized by a greater degree of expressiveness
(compared to statements with the mode of opinion),
which is predetermined by the specific nature of the
verb believe and pragmatic characteristics of scientific
dialogue (And I do believe that there is a fairness com-
ponent here, or an equity component). As for state-
ments with the mode of ignorance, the degree of their
expressiveness is also quite high: as is known, an ex-
pressive effect is created through something that devi-
ates from the standard use, the way explicit appeals to
ignorance do as they are not a standard form of scien-
tific discourse (We need to have forums or fora, what-
ever the plural might be, where we actually tell, and we
need to be held accountable for our statements, some-
how. I don't know how. The reality is that the word
mechanism, you know, the word mechanism works
against us. Let's be honest about this).

Our observations demonstrate the statements with
the mode of belief to be usually characterized by the
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positive form of realization (I believe that... They be-
lieve that...), rather than negative (I don't believe...
They don't believe that...): Now, there is nothing wrong
with that. And | do believe that there are meta-cogni-
tive approaches and standards that are field-specific.
At the same time, speech acts with the mode of disbe-
lief (I don't believe / We don't believe) are also a feature
of scientific dialogue intensifying the emotional back-
ground of communication, enhancing the emotive
properties of dialogue (There used to be a time when
people thought that there were magic markers that you
could use to say, "This person's got cancer”. We don't
believe that any more). What is special about state-
ments with the mode of belief and disbelief in scientific
dialogue is that they often have a complex pragmatic
nature, for instance can function as a critical statement
(And sometimes people are probably fooling them-
selves about what they believe).

As for speech acts with the mode of ignorance,
their form of manifestation is always negative (I don't
know / We don't know, e. g. What we actually are doing
is...instigating perhaps a very dangerous behav-
ior...we don’t Know where it’s going to go. So that’s
one thing. The final thing...is about morals). In scien-
tific dialogue, appeals to ignorance focus not only on
demonstrating the absence of information, but also on
performing other communicative tasks, in particular
manifesting the speaker’s directive intentions: We
don't know what the heck is going on, and so I'm con-
cerned about that and I'm delighted that people are
working on this and the more they work in on it, the
better it is. This context shows that the speaker implic-
itly makes people understand it to be high time to work
on the problem the hardest possible way.

Thus, speech acts with the explicit modes of either
belief / disbelief or ignorance play a very important
pragmatic role in scientific dialogue: they do not only
show the speaker’s mental status, but also perform dif-
ferent pragmatic functions in scientific dialogue (like a
critical statement) as well as intensify the expressive
character of the type of communication under study.

2. The subject (agent) and object (target) of
speech acts with specific epistemic modes in scientific
dialogue.

In scientific dialogue, the subject (the author of
the statement) of belief / disbelief and ignorance is ei-
ther the speaker themselves (We didn't know enough.
And | believe Janet sent all of you a request for those
things which you were looking for and hoping to walk
away with) or some other person (And another is my
knowledge of what | think students believe or know).
The first type of statement is represented by 15"person
constructions demonstrating the communicant's will-
ingness to take an epistemic responsibility for evaluat-
ing the proposition, while the other type is about shift-
ing the epistemic responsibility to other people.

As for the object of belief/disbelief (something
what the belief is about), it is quite wide in scientific
dialogue. The object of belief / disbelief can cover the
following phenomena / actions / properties: the experi-
ence of other countries (The number of embryos that
are formed are often in excess of the two, | believe, that

at least some countries limit implantation), profes-
sional behavior of an expert in particular situations (I
believe it is ethically permissible to sedate dying pa-
tients to the point of unconsciousness if the intended
and direct effect of the sedation is to relieve distressing
symptoms that are refractory to other treatments), a
verbal or non-verbal act of a colleague (The way | dis-
agree with Dr. Curlin is | believe Dr. Curlin has con-
fused two very different concepts), the future state of
affairs (So that is an area | believe would help if there
are some sort of additional comment included in this
report with regard to those potential confounding fac-
tor), etc. As can be seen, in scientific dialogue, refer-
ences to belief / disbelief can not only make a statement
about the object of belief, not only perform certain
pragmatic tasks (serve as a means of expressing critical
assessment, as in the example above: see the sentence
about Dr. Curling), but also serve as a method of regu-
lating the course of the dialogue: | believe we've
reached the end of useful discussion (here, the reference
to belief is used as a signal to finish the discussion and
can be interpreted as a means of regulating dialogical
relations).

The object of ignorance is also variable. Our data
show that the object of ignorance can cover the way to
perform an action/solve a problem (Whether we do
that consciously to subconsciously, | don't know but we
are getting what we are getting up to do from the day
one, perhaps developing different ways of setting pri-
orities and directing research infrastructure can be —
can address some of this), the identity of people who
can use the product you make (Because | think some-
one mentioned in one of the talks that once it's out there
you don’'t know who's going to download it, who's going
to print, and that's scary for bioarchaeologists), the na-
ture of the interlocutor’s intentions (in particular,
communicative intentions) (So | don't know if you want
to add to it, Alex, but that's a quick answer for you, Al-
fonso) and other phenomena / processes / actions / qual-
ities. As well as references to belief, references to igno-
rance are designed to implement different communica-
tive tasks varying from pragmatic functions (for
example, expressing doubt: see the context above about
the necessity to permit access to a certain product and
information) to dialogical functions (regulation of the
course of the dialogue: see the context about Alex
above).

Thus, speech acts of both belief / disbelief and ig-
norance are quite diverse in terms of their subject and
object, which shows their ability to both cover different
discussion topics and perform significant pragmatic
functions and, consequently, their importance in scien-
tific dialogue.

To fully understand the nature of speech acts with
the explicit modes of ignorance and belief / disbelief
functioning in scientific dialogue, it’s necessary to fo-
cus on the following. While appeals to ignorance al-
ways have an explicitly expressed subject (i. e. they are
subject-oriented), appeals to belief can be both subject-
oriented and object-oriented. Object-oriented speech
acts have an implicit subject (it's hard to believe, | was
heard and believed, they are believed). However, such
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impersonal and passive constructions are used less fre-
quently in scientific dialogue in case the speaker is con-
centrated rather on the object of his / her epistemic as-
sessment than on the subject. Most statements with the
mode of belief are subject-oriented, which means that
they have an explicit subject (these people believe, ex-
perts believe, students believe, psychiatrists believe,
etc.) and appear in those contexts in which the speaker
considers it important to emphasize the epistemic state
of a particular person or group of persons.

Conclusions.

1. Despite a wide range of varieties of speech acts
with the modes of belief / disbelief and ignorance, the
use of them in scientific dialogue is limited by the prin-
ciples and norms of scientific communication (informa-
tiveness, logic, clarity, objectivity, etc.).

2. Statements with an explicit mode of ignorance
have a very weak discrediting potential (do not under-
mine the speaker’s professional status) as they usually
show a lack of knowledge in the sphere in which the
speaker is not supposed to be an expert.

3. Speech acts with an explicit mode of belief / dis-
believe and ignorance are quite an appropriate compo-
nent in scientific dialogue since they perform a number
of important pragmatic functions.

4. Statements with an explicit mode of believe /
disbelieve and ignorance make scientific dialogue dif-
ferent from the other types of scientific discourse, de-
termine its uniqueness in the structure of scientific
communication.
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AHHOTAIHSA

Pactymuii cripoc nokymnareneid Ha NPOAYKTbI MUTAHUS C BBICOKOM MUIEBOM IIEHHOCTHIO, KAUECTBEHHBIMU
OPraHoJICTITUYICCKUMHU MOKA3aTCIIAMU U JJIUTCIIbHBIM CPOKOM XpaHCHUA CHOCO6CTByeT Pa3BUTHIO U COBCPUICH-
CTBOBAHMIO TEXHOJIOTHH O6pa6OTKI/I MUMIICBBIX MPOAYKTOB.

HGHB JaHHOI'O 0630pa — aHaJIM3 NpeuMyliecTBa U HECAOCTATKOB HanboJIee YacTo HCIOJb3YyCMbIX IMPOMBIII-
JIEHHBIX CIIOCOOOB AC3aKTHUBAIIU MUKPOOPIraHN3MOB U 06pa6OTKI/I MUIICBBIX MMPOAYKTOB.

B 0030p BKIIOYCHBI CTaThH, OMYOJIIMKOBAHHBIC HA aHTITMACKOM H pycckoM si3bike 3a 2013-2023 rox. [Tonck
HAYYHOI TUTEpaTyphl 10 TaHHON TeMe MPOBOIIIIN 1O KIFOUYEBEIM cJIOBaM B OHMOIHorpadmyueckux 6azax Scopus,
Web of science, PubMed u Google Scholar.

CriocoObl 00pabOTKK U KOHCEPBUPOBAHHUS MTOPA3ICIIAIOT HA METOIbI, OCHOBAHHBIC Ha BHICOKUX TEMIIEPATy-
pax, Takux Kak, OMMYECKHUIl HarpeB, palio4acTOTHBIN HarpeB, MUKPOBOJIHOBBII HarpeB M MH(paKpacHbIi Harpes,
a TaKiKC MCTO/bl, KOTOPBLIC HE SABJIAIOTCA TEPMHUUCCKUMU U OCHOBAHBI Ha COGCTBCHHI)IX XI/IMI/IKO-(I)I/ISI/ILIGCKI/IX
npuHIUnax (yiapTpapuoieToBoe H3ydeHUe, 030HUPOBAHUE, BBICOKOE IHIPOCTATHUECKOE JIABIICHNE, YIIbTPa3BYK
1 MeMOpaHHbIe TeXHOJIOrHH ). COBpEeMEHHBIE TEXHOJIOTUH CTEPHIM3ALIUH SBISIOTCS 3P ()EKTHBHBIMU MpOLIECCaMU
O6pa6OTKI/I MUIICBBIX MPOAYKTOB U 06naz[a}0T 3HAYUTCJIbHBIMU NPCUMYIICCTBAMU IO CPABHCHUIO C TepMH‘IeCKOﬁ
00paboTkoii. TpaauImoHHBIE CIIOCOOBI TEPMUIECKOI 00pabOTKH MPOTYKTOB IIUTAHHS MTO3BOJISIFOT CHI3UTD KOIH-
4YCCTBO 60H€3H€TBOpHLIX 6&KT€pI/II7[ A0 MPUEMJIIEMOT'0 YPOBHSA, B TO BPEMS KaK HCTCPMUICCKNUEC TCXHOJIOTNN 06pa—
OOTKH ITO3BOJISIIOT YMCHBIIUTH WJIN YCTPAHUTH HETATUBHOC BOSHeﬁCTBHe BBICOKHUX TEMIICPATYP. O630p " KpUTHU-
YEeCKHUH aHaJIn3 PE3YIbTATOB HAYYHBIX HCCHeI[OBaHI/Iﬁ 3a MOCJICAHEC ACCATHUIICTUEC 1TOKa3aJl, YTO MCIIOJIb30BaHHEC
HETePMHYECKUX TEXHOJOTHH OoJee 3(h(HeKTUBHBI U MPUBJICKATEIBHBI TSI 00paOOTKH ITUPOKOTO CIIEKTpa IHIIe-
BBIX NMpOoAyKkToB. OCHOBHAS 3a/1a4a MPEeANPUATHI NHUIEBONH NMPOMBIIUIEHHOCTH— COXPAaHHUTh KaueCTBO M IHIIE-
BYIO HEHHOCTD IPOJAYKTOB MU TAHUA, 00€eCIIeUnTh MI/IKp06I/IOHOFI/I‘IeCKyIO CTAaOMILHOCTH U MAKCUMAIIBLHO MIPOJAJINTD
Cpok xpaHeHHs. Vcronp30BaHie HETEPMUIECKUX METOJIOB M TEXHOJIOTHH MO3BOJISIET PEIINTh JaHHYIO 3a/1ady 00-
nee 3 PEeKTUBHO, YeM TEPMHUUECKHE CIIOCOOBI 00PabOTKH M KOHCEpBHpOBaHuUs. [IpOMBIIIIIEHHOE BHEPEHHE CO-
BPEMEHHBIX TEXHOJIOTHH 00pabOTKN U KOHCEPBUPOBaHHS MOXKET cTaTh 3(()eKTUBHOW anbTepHATUBOM TpaIulIy-
OHHOM TepMHUUECKOH 00pabOTKe MUIIEBBIX TPOIYKTOB.

Abstract

The growing consumer demand for food products with high nutritional value, high-quality organoleptic char-
acteristics and a long shelf life contributes to the development and improvement of food processing technologies.

The purpose of this review is to analyze the advantages and disadvantages of the most commonly used indus-
trial methods for the decontamination of microorganisms and food processing.

The review included articles published in English and Russian for the years 2013-2023. The search for sci-
entific literature on this topic was carried out using keywords in the bibliographic databases Scopus, Web of sci-
ence, PubMed and Google Scholar.

Modern processing and preservation methods are classified as methods based on high temperatures, such as
ohmic heating, radio frequency heating, microwave heating and infrared heating, as well as methods that are not
thermal and are based on their own chemical-physical principles (ultraviolet radiation, ozonation , high hydrostatic
pressure, ultrasound and membrane technologies). Modern sterilization technologies are an effective method of
processing food products and have significant advantages over thermal processing. Traditional methods of thermal
processing of food products can reduce the number of pathogenic bacteria to an acceptable level, while non-ther-
mal processing technologies can reduce or eliminate the negative effects of high temperatures. A review and crit-
ical analysis of scientific research over the past decade has shown that the use of non-thermal technologies is more
effective and attractive for processing a wide range of food products. The main goal of food industry enterprises
is to maintain the quality and nutritional value of food, as well as to minimize the number of bacteria and maximize
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shelf life. The use of non-thermal methods and technologies makes it possible to solve this problem more effec-
tively than thermal methods of processing and preservation.
Industrial implementation of modern processing and preservation technologies can become an effective al-

ternative to traditional heat treatment of food products.

KiaioueBble ciioBa: TCpMHUUICCKasd 06pa60TKa, MI/IKpOBOHHOBOﬁ Harpes, pa[[I/IOLIaCTOTHHﬁ Harpes, oMu4ie-
CKHt HarpeB, yJbTpa3BYK, 06pa60TKa BBICOKUM JABJICHUEM, UMITYJIbCHOC 3JICKTPUUICCKOC 110JIC, O30HUPOBAHNC,

MeM6paHHaH TCXHOJIOI'H.

Keywords: heat treatment, microwave heating, radio frequency heating, ohmic heating, ultrasound, high
pressure treatment, pulsed electric field, ozonation, membrane technology.

Beenenne

[o maraEIM L[eHTPOB 1O KOHTPOIIO M MPODHITaK-
trke 3aboneannii (CDC),B CIIIA 60ne3HH THIIIEBOTO
MPOUCXOXKAEHUSI €XETOJHO CTaHOBATCS TNPHUYUHON
okoJio 70 muiroHoB 3a6oaeBanuii, 300 000 rocrura-
nmuzauuit 1 5000 cmepTtelt , a B COOTBETCTBUM C JaH-
HbiMu BO3, exxerogHo okoo 600 MAUTMOHOB Y€JIOBEK
3a00JIeBaIOT TOCIIE YIOTPEOICHUS 3apaXKCHHOMN MUIIN
n 420 000 ciaydaeB 3a001€BaHHsI CO CMEPTENBHBIM HC-
X0J0M. E>XeroiHoO CTpaHBI C HU3KUM U CPEIHUM ypPOB-
HeM noxoza tepstoT 110 mwiuapnos nomtapos CHIA
Ha MIPOU3BOJICTBCHHBIX M MEIUIIUHCKIX PacXOlaX W3-
3a 3arpsA3HCHHBIX MIPOAYKTOB uTaHus. Ha nereii B Bo3-
pacte mo 5 ner nmpuxoautcs 40% Opemenn OonesHei
MUIIEBOTO TIPOUCXOXKICHUSA, OT KOTOPBIX E€XKETOIHO
ymupaet 125 000 yenosex. bone3nu muieBoro npouc-
XOXKJEHUS MpPENATCTBYIOT COIMAIbHO-3KOHOMHUYE-
CKOMY pa3BHUTHIO, CO3/laBas HArpy3Ky Ha CHCTEMBI
3IpaBOOXPAaHEHUS M HaHOCA yuepOd HaIlMOHAJIbHON
SKOHOMHMKE, Typu3My u Toprosie [1-2]. Ilopua mpo-
JIYKTOB MMUTAaHUS IPHBOINT K 00pa30BaHUIO HEHYKHBIX
OTXOJIOB ¥ HETaTHBHO BJIHSCT Ha SKOHOMUKY U pPeIryTa-
o OpeHma mpowmsBoamTenel mpomykToB. Cremyer
OTMETHTh, YTO yBEINYCHHBIH CPOK TOTHOCTH MOMKET
OBITh TIOKA3aTeIeM MHKPOOHOIOTHIECKO Oe30macHo-
CTH ¥ CTAOMIIBHOTO Ka4eCcTBa MTUIIEBOTO MpoaykTa. Ta-
KHUM 00pa3oM, NpenpusTHs THIEBON IPOMBIILICHHO-
CTH TIOCTOSTHHO HIIYT CIIOCOOBI MAaKCUMAJIBHOTO COXPa-
HEHMA T[MIIEBOM ILEHHOCTH, BHEIIHETO BHJA,
OPraHOJIENITHYECKUX TOKa3aTesel 1 MUKpOOHoIornye-
CKO 0€30IaCHOCTH MUIIEBBIX MPOIYKTOB Ha MPOTSHKE-
HUHM BCEH Iemouyku mocraBok. HaydHele mccienoBa-
TENH W CIICHUAIUCTE B OOJIACTH THIIEBOH MPOMBIIII-
JICHHOCTH aKTUBHO paloTaloT HaA YIy4IICHHEM
METOZOB OOpaOOTKH MHUINEBHIX MPOIYKTOB C IICIBIO
YCTpaHEHHUs IATOTCHOB, COXPAHASA IPH 3TOM BKYC,
[BET, TEKCTYPY W MOP(OJIOTHIO MHUIIEBHIX MTPOAYKTOB
[3]. CTarAapTHI MUIIEBBIX MPOAYKTOB, 0€30IIACHOCTH H
CPOK TOJTHOCTH KaK IIPaBUJIO B3aUMOCBS3aHBI C MUKPO-
OHMOJIOTHYECKUM Ka4eCTBOM, a TaKXKe C IPYTUMH SBIIE-
HHUSIMHU, TAKUMH Kak OMOXMMHYECKHE Tpouecchl, dep-
MEHTaTHUBHAsI aKTUBHOCTh M CTPYKTYpHBIC N3MEHEHUS,
BCE M3 KOTOPBIX MOTYT UMETh KOCBEHHOE BIMSHUE Ha
BOCHPUSATHE TOTPEOUTEISIMU KauecTBa IMHUIIEBIX MPO-
nykToB [4]. KonuuecTBo MHUTAaTEIbHBIX BEIIECTB BO
MHOTUX TPOAYKTaX IHTaHHS OOEcIeunBaeT HIeajb-
HBIIT cyOcTpar Ui pa3BUTHS MUKPOOOB, a NX MHAKTH-
BallMsl UMEET pellarolee 3HaueHue Jy1si 0e301MacHOCTH
MUIIEBBIX HPOIYKTOB. XOTS METOABI TEPMHUYECKOH
KOHCEpBAIMKA U 00pa0dOTKH, TaKUE KaK MacTepu3alus,
CTepIJIM3AIMS W aceNTHYecKas YIMaKOBKa, JIOKa3ajld
CBOIO 3(h(heKTUBHOCTh B MHAKTUBAI[A MUKPOOPTaHU3-

MOB ¥ nopue ()epMEHTOB, OHU TAK)KE OKa3bIBAIOT HETa-
THBHOC BIIMSTHHAE Ha OPTraHOJIETITHYECKHE ITOKA3aTEN! U
MMUIIEBYIO IICHHOCTh MPOAYKTOB [5-6]. B mepByro ode-
penb K BO3JAEHCTBHIO TeMIlEpaTypbl HauOoiee 4yB-
CTBUTEJIbHBI IUTATEIbHBIC BELIECTBA, B PE3yJIbTATE Ta-
KH€ KOMITIOHEHTHI, KaK BUTAMUHBI, LIBET, BKYC U yTJje-
BOJIbI, 3HAUUTENBHO Pa3pyLIAIOTCS, MPUYEM CTEIEeHb
YXYIIICHUS] BapbUPYETCS B 3aBUCHMOCTH OT pa3iny-
HBIX ycnoBuil. [IoMMMO HEraTHMBHOTO BJIMSHHS STHX
METO/IOB Ha Ka4YECTBEHHBIC XapaKTEPUCTHUKH, CyIIe-
CTBYIOT H APYyTHE OOOYHEIE (P (HEeKTHI, KOTOPHIE HE0O0-
XOAMMO YUYHTBIBATh IIPU BEIOOPE HanboJiee ONTUMAb-
HOro crocoba oOpaboTku [7-9]. TpaauimoHHBIE Me-
TOJBI TEPMHUYECKON MAaCTEPU3ALUH AT KOHCEPBAIUU
MIUIIEBBIX MPOIYKTOB MEPEAAIOT TEIIO OT TEXHOJIOTH-
YEeCKOW Cpeibl B 30HY CaMOro MEIJICHHOTO HarpeBa
NpOJyKTa, KOTOpas 3aTeM oxJaxaaercs. B pesynbrare,
XOTsI TEPMHYECKUE METOJIBI SBIISIOTCS () (HEKTHBHBIMU
MeXaHW3MaM{ MHAKTHBallMM MHKPOOPIaHM3MOB, OHHU
MOT'YT UHOT/Ia BBI3bIBATh U3MEHEHUSI B Ka4eCTBE IIPO-
IyKTa, TAaKUe Kak MOSBJICHUE HENPHUSITHOTO NPHUBKYcCA,
CMSTYCHHE TEKCTYpPbI, a TaKKe YXyALICHHE LBETA U
pa3spylLIeHHEe BUTAMHHOB B 3THX TEXHONOTHSIX TEIIO
TeHEpUPYETCsS 3a CUET WCIOJB30BAHUS TOIIMBA HIIH
oborpesareneii, a 3aTeM nepeaaercs B numry. OCHOB-
HBIMH cIIOCOOaMHU Tepeaddl SBISIOTCS KOHBEHIINO-
HaJIbHbIE WMJIM KOHAYKTHBHBIE IpoOLecCchl. B pe3yinb-
TaTe, MOCKOJIBbKY HJisl 3TOro TpebyeTcs: moTpebieHue
9HEPrUHM, 3Ta TEXHOJIOTHUS HE SIBIISIETCS] SKOJIOTHYECKU
BBITO1HOM. Kpome Toro, 06111en3BecTHO, 9TO TepMUIe-
ckas o0OpaboTka TpebOyeT OOJNBIIOrO pacxoma W
OYKMCTKH BOJIbI, YTO BIIHMSET Ha Ce0ECTOMMOCTh I'OTO-
BOT'O TPOAYKTa, IO3TOMY COBPEMEHHBIE HETepMHYE-
CKHE CIIOCOOBI 00pabOTKHU SBIIAIOTCS AOCTOHHOHN aib-
TEpHATHUBOM TPAAWIMOHHBIM TEPMUYECKHM IIpOLEeC-
caM, WHaKTHUBHpYs Oakrepuu u (epMeHTH 0Oe3
nCTIoNb30BaHuA Tera. ITockonbpKy moTpeOuTenbeKuit
CIIPOC HA MUHUMAaJILHO 00paboTaHHBIE IPOYKTHI C BBI-
COKHM COJIep)KaHHEM IUTATEIbHBIX BEUIECTB PAcCTeT,
9TH METO/Ibl HAOUPAIOT 00OPOTHI B 00JIACTH KOHCEPBH-
poBanus, o0paboTku U ob6e33apakuBanus [6-9]. Cre-
NeHb W3MEHEHMsl KaueCTBEHHBIX IOKa3arelied mpo-
JyKTa 3aBHCHT Kak OT MHPUPOIbl 00pabaThiBAEMOro
MIPOJIyKTa, TAK U OT PA3HHIBI TEMIIEPATYP MEXIY IMH-
LIEBBIMU ITPOIYKTAaMH U rpaHHiaMu nporecca. CoBpe-
MEHHOE YBEJIMUYEHHE CIpOca CO3/aj0 MpoOIeMbl i
TTUIIEBOI TPOMBIIUICHHOCTH, 0COOCHHO B pealn3alnu
CTpaTeruil moJjiep>KaHusi CBEXKECTH NPOJYKTOB MUTA-
HUSI B Te4eHHe OoJiee JUIMTEIbHBIX IIEPHOJIOB, odecte-
YEeHUsI HaJJIeKAIero CpoKa XpaHeHHs W yao0CTBa, a
Takxke obecredeHnsi 0€30IaCHOCTH MPOAYKTOB IHUTA-
Hus. VHTepec morpeburened K MpOAyKTaM C MHHH-
MaJbHOM 00pabOTKOI MPHUBEN K POCTY HCIIOIB30BAHUS
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HETEPMHUYECKUX METOJIOB, TAKMX Kak 00paboTKa BBICO-
kM naBneHuem (HPP), uMmmynbcHOE anexkTpudeckoe
ToJie, UMITYJIbCHBIN CBET, 00Jy4eHHe U yIbTpa3ByK. B
CBSI3M C OTHUM JalbHEWIIMe HAy4YHBl pPa3pabOTKH
HarpaBJIeHbl Ha MIOMCK albTEePHATUBBI TPAJUIIMOHHBIM
TEPMHYECKUM I0JIX0/IaM, TaKHe KaKk HeTepMHYECKUe
METOJIbl, B KOTOPHIX TEMIlEpaTypa He SIBJISETCS OCHOB-
HOM NPUYMHONW WHAKTUBALIMU MUKPOOOB U (epMEHTOB
[5,6,12].

CoBpeMeHHBIE HETePMUYECKHE TEXHOIOTHN 00pa-
60TKH CIOCOOHBI YHUYTOKHUTh AaTOT€HBI, OTIACHBIE IS
MHIIEBBIX TPOIYKTOB, U II€JIEBbIE (DEPMEHTHI, IIPH 3TOM
MaKCHMaJIbHO COXpaHss BKyC WJIM IIMIIEBYIO IICH-
HOCTb, KOTOPBIE 3aMETHO U3MEHSIOTCSI 110 IEHCTBHEM
mpoliecca TepMUIeCcKoii 0opadoTku [4].

[Tocnennue rospl HeTEpMUYECKHE METOABI 00pa-
00TKH, KOHCEPBHUPOBaHUS W 00e33apa)kuBaHUsl HaOU-
paroT MOIYJISIPHOCTD, TOCKOJIBKY CIIPOC OTpeOuTeneit
Ha Oe30MacHble, MUHUMaJIBHO 00paboTaHHBIE U BBICO-
KONUTATENILHbIE POAYKTHI IIUTAHUS CTaJl OYEHb BBICO-
KuM. B cilygae muimeBBIX TPOIYKTOB PacTHTEIHEHOTO
MPOUCXOK/ICHHS 3TH TEXHOJIOTHH BBI3BIBAIOT MHKPO-
CTPYKTYPHBIEC H3MCHEHHS KaK B PACTUTENbHBIX TKAHSX,
TaK ¥ B HAIIUTKaX Ha PaCTUTEILHOH OCHOBE, ITOBBIIIAs
9KCTPAKINOHHYIO CIIOCOOHOCTH KapOTHHOMIOB, (e-
HOJIBHBIX COCAMHEHUH, BUTAMUHOB U MUHEPAJIOB, M3-
BJICKAEMOCTh W/HJIM OHOJOCTYIHOCTh, YTO HEOOXO-
JIIMO JJISl UX BO3JICHCTBHSL.

O06paboTka nox BeicokuM nasnenueM (HPP), yib-
tpa3eyk (US), ynerpaduoneroBoe usnydenue (UV) u
030HHPOBaHNE — 3TO HETEPMHUIECKUE MPOLECCHI, KO-
TOPBIE HCIHONB3YIOTCS B IPOMBIIUICHHOM IPOHM3BOA-
ctBe. C MOMOIIBIO 3TUX METOI0B MOKHO H3MEHHUTh XH-
MHYECKHE, OMOJIOTHYECKHe W (PU3MUecKue CBOMCTBa,
YTO TIOJIOXKHUTENBHO CKAXXETCSI Ha MHOTHX XapaKTepH-
CTHKaxX KadecTBa. Bpems, MHTEHCHBHOCTb M yCIIOBHS
00pabOTKU SIBJISIOTCS OJHUMHU M3 HauOoOJee BasKHBIX
(hakTOpOB, CBSI3aHHBIX C AP(PEKTUBHOCTHIO ITUX METO-
JIOB, MTO3TOMY HX CJIEAYeT ONTHUMH3HPOBATh JJIsI KaX-
JIOM KaTeropuu MHIIEBBIX NpoaykroB. Kpome Toro,
pa3paboTka 3THUX HOBBIX METOJIOJOTHYECKHX CTpaTe-
T'Mi MOXET IOMOYb ITHIIEBOI MPOMBIIIUIEHHOCTH B 00-
paboOTKe CHIPBS, YTOOBI MPEJOCTABUTH MOTPEOUTEISIM
BBICOKOKaUECTBEHHYIO M 0Oojiee 37I0pOBYIO IHILY HPH
coxpaHeHMH HU3KHX LieH [12]. Tak kak Ha ceroaHs-
HHUH JICHb CYIIECTBYET MHOXKECTBO PA3JIMYHBIX METO-
JIOB 00pabOTKH, BaXXHO M3YYHTh MX 0€30MacHOCTb, U
TaKKe IEIecCO00pa3HO NMPOBOJUTH UX OLIEHKY B COOT-
BETCTBHH C X (PPEKTUBHOCTHIO M TIPUTOAHOCTBIO ISt
NPUMEHEHHUS] B MPOM3BOJICTBE IHUIIEBBIX MPOIYKTOB.
Iens manHOTO 0630pa — KPUTHUECKUIT aHATIHU3 Pe3yJib-
TaTOB HAYYHBIX MCCIIEIOBAHHI UCIIOIb30BAHUS TEXHO-
JOTHAX TEPMHUYECKOW W HETePMHUYECKOH 00paboTKH
NUIIEBbIX IPOXYKTOB 32 TMOCJIEIHEE JeCATHIIETHE
(2013-2023 rr.), IOCTOMHCTBA U HEIOCTATKU U BBIJE-
JICHUE TeX, KOTOpbIE NMEIOT HAaOOJIBIINI NOTEHIHAT B
MIHUIIEBOM CEKTOpE.

MeTonoJi0rus MCCJICAOBAHUS

Ilouck Hay4HOI nHUTEpaTypsl Ha AHINIMHCKOM
S3bIKE PE3yJIbTATOB KCIOJIb30BAaHUSI COBPEMEHHBIX
TEXHOJIOTHH 00pabOTKH M KOHCEPBUPOBAHMUS MTUILIEBBIX
MPOJYKTOB 110 00ECIIEUSHUIO Ka4eCTBa K MUKPOOHOJIO-

TUYECKOH CTaOMIBHOCTH MPOBOIMIN B OmbIuorpadu-
geckux 0Oazax «Scopus», «Web of Science» wu
«PubMedy. Ins oTbopa Hay4HBIX CTaTel Ha PyCCKOM
SI3BIKE TIPOBEJIM TOUCK, I10 KIJIIOYEBBIM CJIOBaM, B
«Google Scholar» n «HayuHo# anekTpoHHOMH 61ONHO-
teke eLIBRARY.RU». B xauecTBe BpeMEHHBIX paMOK
Ui 0030pa Hay4dHbIX IyOJNMKAalWi NPHHAT TMEpUO
2013-2023 rr. [Ipu BbImoJSHEHUH PabOTHI UCIIOJB30-
BaHBl Hay4HBIC METOJBI MONUCK W CKPHHHUHI HAYyJHOH
JUTEpaTypsl, U3BICUCHNE TAHHBIX, UX aHAJIH3, CHCTE-
Matu3anud U oboOmenus. [Ipu orbope myOmKammii
Ui 0030pa MPHOPUTET OTAABAIN BBICOKO LUTHUPYE-
MBIM HCTOYHHKAM

1. CoBpemeHHBIe TepMHYECKHE TEXHOJIOTHH
00padOTKH U KOHCepPBHPOBAHMA

Tepmudeckast o0paboTKa SBJSIETCS OJHOM U3
HauboJiee BaXKHBIX €JMHUYHBIX ONEpalUi B MUIIEBOK
MIPOMBIIUICHHOCTH. JIJI1 YHHYTOXXEHHSI TATOTE€HHBIX
MHUKpPOOOB HEOOXOMMBI OCHOBHBIE OIIEpAIMH C THIIIe-
BBIMHU TIPOAYKTaMH, BKJIIOYasi KOHCEPBUPOBAHHUE, Ia-
CTEpH3aIMIO U cTepmn3anuio. TpaguiuoHHAs TEPMH-
yeckas 00paboTka B Tape MpeIonaracT repMeTHIHOe
KOHCEPBUPOBAHNUE THIIEBBIX MPOIYKTOB C HOCIEIYIO-
mei TepMooOpabOTKONH B TEUYEHHE OIPEICICHHOTO
BPEMEHH-TEMIIEPATYPhI C LENBI0 CIEPXKUBAHMS POCTa
HEaKTUBHBIX IaTOI€HHBIX OaKTepHil W IPOJICHUs
CpOKa TOJHOCTHU MPOAYKTa C MUHMMAJIbHBIM yXYALIe-
HHMEM KauecTBa. [[enocTHOCTD yIIOTHEHH S, 10CTaToY-
Has JIETAJIBHOCTh IIpollecca M THUTHEeHa mocie obpa-
OOTKH SBJIAIOTCS HanOOJIee BaXKHBIMU (haKTOpamH, KO-
TOpBIE CHEIyeT YYWTHIBaTh IIPH TEPMHUYECKOMH
obOpaborke. ['epmeTHdHOCTH OOECIEUHMBACT IIEIOCT-
HOCTh YIAaKOBKHM WJIM IUIOMOBI, IOMOTas MpeaoTBpa-
THTh TIOBTOPHOE 3arpsi3HEHHE M CO3IaBasi Cpemy
BHYTpPHU KOHTEHHEPA, MPEMATCTBYIOIIYIO POCTY IPYTHX
MHKpPOOPTaHU3MOB C 0Ooyee BBICOKOH TEPMOCTOHKO-
CTBIO. JTO TaKXkKe I[OMOTraeT IMpPeAOTBPAaTUTh BbIpa-
00TKy naroreHaMH TOKCHHOB. ['paduk Bpems-Temiie-
patypa s TpeOyeMol JIeTalbHOCTH Ipoliecca J0i-
JKEH OBITH 3bdexTHBHBIM Ui Hambolee
TEPMOCTOMKOTO ME30(MIBHOTO aHa’pPOOHOIo CIOpo-
ob6pasyromiero marorexa Clostridium botulinum [12].

1.1.Paguouacroruslii HarpeB (RF-narpes)

JlvaieKTpudeckuii HarpeB Ha3bIBAeTCsl paanova-
CTOTHBIM HarpeBoM. DTO Pa3HOBHIHOCTH BBICOKOYa-
CTOTHBIX DJIEKTPOMAarHUTHHIX (M) BOJIH ¢ Juamnaso-
HoM 4actoT oT 1 g0 300 MI'n. Koraa marepuansl noa-
BEPraroTCsi BO3AEHCTBUIO paarodacToTHOr0 DM mos,
NPOUCXOJIAT B HauboJiee 3HaUnMBblIe sBIeHuUs . OHUM
U3 HUX SIBJISIETCS HOHHAs IPOBOJUMOCTB, KOTOpas
npescTaBiseT co0oi KoebaHue HOHa B BELIECTBE IPU
MOCTOSTHHOW CMEHE MOJSIPHOCTH B PaJHOYaCTOTHOM
ANEKTPUUECKOM I10Jie. BpalleHue qUImoabHbIX MOJIEKYJT
— 3TO APYroil NpuUMep, KOor/ia JUMOISPHEIE MOJICKYJIbI
B TaKMX MaTepHajax, KaKk BO/a, IBITAIOTCS MPABUILHO
BBIPOBHSTECS] CO CABHIOM IIOJIIPHOCTH PagriodacToT-
HBIX JeKTpuyeckux nosueit [13]. [iBa npouecca BHYT-
PEHHETO CO3/1aHMs TeIlla BHYTPH MaTepHaJioB 3a CYET
TPEHHS — 3TO ITOCTOSTHHOE BHICOKOCKOPOCTHOE JIBHKE-
HHUE 3TUX WMOHOB M aunojie. [IpuHsATO cuMTarh, 4YTO
WOHHAs JIETOJISIpU3alnsl SIBJISIeTCS] OCHOBHOM MpHYH-
HOU BBIJICJICHHUS TEIUIa BO BPEMsl paJIMO4acTOTHOM 00-
pabotku [13].
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1.2. MudpaxpacHoe U3aydyeHne

Cornacuo Siegel u Howell, uadpaxpacroe n3my-
yenne (MK) npexacraBisier coboit tunm u3mydaemMoit
31EeKTPOMAarHuTHOHN 3Hepruu ¢ AIuHOM BoiHbL oT 0,76
10 1000 mm. O6paboTKa MUIIEBBIX TPOTYKTOB Pa3iIny-
HBIMH CIIOCO0aMH, BKIIIOYas CYIIKY, BapKy, OUHCTKY,
OaHIINpOBaHNE, KOHCEPBUPOBAHUE U CTEPHIIN3ALIMIO,
MOXET OCYILECTBJIATHCS C HCIOJIB30BaHUEM HH(pa-
kpacaoro (MK) marpesa [14]. UadpaxpacHas o6macTb
(UK) »1mexTpOMarHWUTHOTO CHEKTpa WMEET JITUHBI
BOJIH, KOTOpBIE KOpOYE, YeM MHKPOBOJIHOBBIM JMara-
30H, U JJIWHHEE, YeM BHIUMBIN CBET. B 3aBHCHMOCTH
OT MPEAIOIaraeMoro MCHOIb30BaHU MH(PAKPACHBIN
CIIEKTP MOXKHO Pa3ZeNTh Ha TPU OOJIACTH: JAIBHIOKO
UK-o6nacts (FIR), cpennioro MK-o6aacte (MIR) u
ommwkHioo MK-o6macte (NIR). Ot obnacti cooTBer-
CTBYIOT JIuana3oHaMm Temmepatyp oT 450 mo 270 °C,
450-1175°C u 1175-3350°C cooTBercTBeHHO [15].

1.3. MuKkpoBo.THOBOIi HarpeB

ONEeKTPOMAarHUTHBIN CIEKTP BKIIOYACT paguoda-
crotHple BomHBEL (0,003-300 MI'm) W MHKpPOBOJIHEI
(300-300 000 MTI'm). 3a cyeT BpallleHUS JTUMOJS HIIH
HMOHHOM MoIIsIpu3anui MUKpoBonHB (MBT) 1 pagnoda-
CTOTHAs SHEPTHUS HATPEBAIOT IUIJIEKTPUIECKHE MaTe-
puasbl, Takue Kak NpoAyKThl nutanus [16]. OcHoB-
HbIMU KommoHeHTamu CBY-0060py0BaHust SIBIISIOTCS
MarHeTpoH, IPeoOpa3yIoIUi AIEKTPUUECKYIO JHep-
THIO B KoJIeOaTeIbHOE 3JIEKTPOMAarHUTHOE 110JIe, U BOJI-
HOBBIE TPOBOJHUKHU, KOTOpble BHYTPEHHE OTPAXKaroT
AJIEKTPUYECKOe II0Je M MepefaloT ero B Kamepy
Harpesa uepe3 Hampasisionryto. B obopynoBanun me-
PHOIMYECKOTO AEHCTBUS SHEPTHUS PACCENBAETCS C I10-
MOIIBIO BpaIaronIeHcst aHTEHHBI, TPOTIeIIepa WIH ITy-
TEM BpAICHUS MUY HA BPAIIAOIIEMCS MTOJHOCE BO
Bpems ee npurortoBieHus [17-18]. Ilo cpaBHeHuIo ¢
TPaAUIOHHBIMH METO/IaMH 00pabOTKN MHUKPOBOJIHO-
BOI HarpeB cOKpamiaeT Bpems mpoiiecca o0paboTku,
TpeOyeTcsi MEHbBIIE IPOU3BOJCTBEHHOTO MPOCTPaH-
CTBa, MAKCUMAJIBHO COXPAHIETCs MHUIIeBas IIEHHOCTh U
KadeCTBEHHbIE MTOKa3aTeN NpoAykTa. Vicronb30BaHue
MB u PU-3Hepruu 11 nacTepu3alivuu, CTEpUIn3alvi,
CYIIKH, OBICTPON IKCTPAKINH, YBEITHUEHHUSI KMHETHKHI
peaKuii, KOHTPOJINPYEMOTO HarpeBaHUs, AE3MHCEK-
MM | T. J. IIUPOKO MU3ydaoch 3a nocieanue 50 jer,
HO NPUMEPOB NPAKTUYECKOTO HPOMBIIIJICHHOTO HC-
MOJIb30BaHUs HE3HAUNTEIbHOE KOJIMUecTBO. B cBs3M C
3THM HEOOXOJMMBI JIOIOIHUTENbHBIC HCCIIEIOBAHUS ,
KOTOpBIE TIO3BOJIAT YCTAHOBUTH NPHYHMHBI OIpaHHYe-
HUH U UX MyTH ycTpaHeHus [19].

MUuKpOBOJIHOBOI HAarpeB OCHOBAaH HA ABW)KCHUU
MHUKpPOBOJIH 4Yepe3 MHIY ¥ UX B3aMMOJEHCTBHHU C IH-
IIEBBIMH KOMIIOHEHTAaMH, Ha KOTOpOE B MEPBYIO Oue-
penp BIUSIOT IUDIIEKTPUIECKUE XapaKTePUCTUKH, MO-
TJIOIEHHE 3IEKTPOMArHUTHOTO U3Iy4EHUs U Pacceu-
BaHUE TEIJIa, KOHTPOJIUPYEMBIE TPAAUIUOHHBIMU
IpoleccaMl Macco- U Temnonepeaadd. MUKpoBOIHEI
00J1/1a10T CHOCOOHOCTBIO ITPOHUKATH B MHIILY, OBICTPO
MOTJIOIATh SHEPTHUI0 M NpeoOpa3oBBIBaTh €€ HEMo-
CPE/CTBEHHO B TEIJIO, YTO IPUBOANT K 0OBEMHOI Ter-
JI0OTJaue U BBICOKOH ckopoctr Harpesa [20]. ITo cpas-
HEHHWIO C TPaIWIMOHHBIMH METOJaMH HarpeBa 3TO
0OBIYHO ITPUBOANT K O0JIee BBICOKOH YHEPTo3(peKTrB-

HOCTH, COKpAIICHHIO BPEMEHHU HarpeBa W IMPOU3BOJI-

CTBY NPOAYKTOB C BEICOKMMH OPTaHOJICTITHIECCKUMH 1

NUTaTEeNbHBIMU MOKa3aTensiMu kayecTna [ 18].
1.4.Omuyeckmii HarpeB

Owmwnueckuit HarpeB (OH)- 3To HOBBIH crtocob 00-
pabOTKH, UCIIOIB3YEMbIH /IS MacTepU3alnud U CTEPH-
JM3alUM MUIIEBBIX NPOJYKTOB B Ka4eCTBE ajbTepHA-
THBBI TPAJULIMOHHON TepMHUYecKoil oOpadoTke. B Tex-
Hoyorrmu OH MCTIONB3YIOTCS «BBICOKOTEMITEPATypPHBIE
KpPaTKOBPEMEHHBIE IMPOIECChI» JJISI pPaBHOMEPHOTO U
OBICTPOTO HATPEBAHMS KHUIKAX M TBEPABIX MPOIYKTOB
[21]. OcHoBHBIE KOMIIOHEHTHI ob6opymoBanms OH
BKITIOYAIOT UCTOYHUK NMUTAHUS, HATPEBATCIBHYIO Ka-
Mepy, MEKTPOAbL, TEpMOTapy, JaTIUK TOKA U CUCTEMY
cOopa nanubIx. Bo BpeMs 00pabotku OH mumieBoe chl-
pbe JIeficTBYeT KaKk Pe3UCTOP U IOBBIIIAET CBOIO TEM-
nepatypy 3a cuet apdekra JIxoyns. [Tpunmun OH oc-
HOBAaH Ha pacHpeie]eHUU MEKTPUUECKONH SHEpruu B
BHJIE TeIUIa uepe3 3JIEKTPUUECKUil MPOBOAHUK, KOTJa
AJIEKTpUYECKasi JHEPTHUs, TOCTyHaromas B IMPOIYKT,
mpeoOpa3yercs B TEIUIOBYIO DHEPTHIO, a DJICKTpUYe-
CKO€ COIPOTHBIICHHWEC THINM BBI3BIBACT OOBEMHBIN
HarpeB [22]. Dnekrpoasl OH HenmocpencTBEHHO BO3-
JIEHCTBYIOT Ha HATPEBAEMYIO CPEY, UTO SIBISICTCS OC-
HOBHBIM oTimuueM OH oT mpyrmx MeToJoB Harpesa
[23]. OnTuMHU3UPOBATh CUCTEMY OMHUYECKOI'O Harpena
BECbMa CJIOXHO, MO MPUYMHE TEIIOPU3NYECKUX BO3-
JIECTBUH B MPOLIECCE TEIUIOMACCONIEPEHOCA.

Astopsl Hashemi u Roohi BHeapuin MeTOa BbI-
YHCIUTEIbHON THAPOJUHAMUKHU, MPEAOCTaBUB HCCIIE-
JIOBATEISIM [ICHHBIC TAHHBIC, B TOM YHCIIC KOHTPOJIb He-
MIPOEKTHHIX TEIUIOBHIX IIATCH, MOTEPh Teria u 3 dek-
TUBHOCTH OOOpYIOBaHHSA C TIOMOIIBIO YHCICHHBIX
pacuetoB [24]. Taxke OpUIO ycTaHoBieHo, yto OH
CIOCOOCTBYET JKOHOMHUHU JIIEKTPUICCKOH DHEPTUH.
Pa3paboTtka 3¢p(peKTHBHBIX TEIIOBBIX CUCTEM LIS BBHI-
COKOTEeMIIepaTypHBIX IPUMEHEHUH ABISETCS MEepCIeK-
THUBHBIM JJIsl IPOMBIIIUIEHHOTO TPUMEHEHHUS B pa3iny-
HBIX OTPACISIX MPOMBIIIJICHHOCTH. B NMpOMBIIIICHHO-
ctu OH 3 dexkTuBHOCTh pabOThl MOXET COCTaBUTH
>90%, HO TIpU 3TOM HEOOXOJUMO O0ECTIEUUTh CHUXKE-
HHE TEIUIOBBIX IOTEPh C IOMOIIBI0 M30JALUU CTCH
[25]. Heiicteue OH nccnenoBaHo BO MHOTHX MUIIEBBIX
mporeccax, BKIIOYas MacTepU3aluioo, 00XapUBaHHE,
BapKy, IPUTOTOBJICHUE THIIH, CYIIKY, CTEPHIA3AIHIO,
OYHUCTKY OT KOXYPBI, MUKPOOHOJIOTHYECKOE HHIHOU-
pOBaHHUE U U3BJICUCHIE OIM(EHOIOB U AHTHOKCHIaH-
TOB. B MpOMBIIIIEHHOM TPOM3BOJCTBE HEMPEepBIBHAS
crepunuzaiust OH ucronp3oBanach A7 BBICOKOBS3-
KUX ITUIIEBBIX MPOJYKTOB C TAKUMH IIPEUMYIIIECTBAMH,
KaK TeXHHUYECKas MPOCTOTA, O0Jiee BHICOKAst SJHEPro3d-
(EeKTHBHOCTh M HHU3KHE KalMTalbHbIC 3aTpaThl M 3a-
TpaThl Ha TeXHUYECKoe oOcmyxuBanue [26-27]. Peska,
THIPOAMCTUIUIANNS, OMUYECKas OYUCTKA U BAKyyMHO-
oMuueckas 00paboTKa — 3TO JIMIIL HEKOTOPHIE U3 U3Y-
YaeMBbIX [10CIIEA0BATENILHBIX MEXaHNUECKHUX Ollepanuii
U MIOCIIEAYIONIEH NpeBapuTeabHON 00padoTKH Hepen
cymkoi [28-29]. CorynacHo NOJYYEHHBIX JAHHBIX
YCTaHOBIICHO, YTO TEPMHUYECKOE BO3IEHCTBHE OMHYE-
CKOT0 METOJla MEHee BpeIHO I (IaBOHOHIOB, YEM
OOMIETPUHATEI MeToJ mactepu3anuy. OnTUMaib-
HBIMHU TIapaMeTpaMn OMUYECKOH MacTepHu3amuu orpe-
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neneno Hanpsbkenne 18 B u temneparypa 70 °C. Jlanb-
HelIee yBeTUIeHNE HATPSHKCHUS BICKIIO H3MCHEHHE
L[B€Ta U KOHCUCTEHIUM COKOBOI MPOAYKLUH, YTO OT-
pHULIATENFHO BIUAJIO HA BHEUTHUHM BU U OpTraHOJENTH-
yeckux nokazatenu [30].

2. HerepMuyeckue TeXHOJOTHH 00pPadOTKHU M
KOHCEPBHPOBAHUS

TexHosornu, 3¢pPeKTUBHOCTH BO3JCHCTBUS KOTO-
PBIX TIPOMCXOMWT TPH KOMHATHOW TeMIIepatrype WIn
HIDKE 9acTO HAa3BIBAIOT «HETEPMHUYECKOH 00padoT-
Koi». B pasHOW cTeneHM MUKPOOPraHU3Mbl MOTYT
OBITh MHAKTUBUPOBAHHI C TIOMOIIBIO BEICOKOTO THIIPO-
crarnaeckoro gasnerns (HHP), ynprpasByka BeICOKOH
WHTEHCUBHOCTH, UMITYJIbCHBIX JJIEKTPUUECKUX MOJIEH
(PEF), uMmyibCHOTO CBETa, HOHU3UPYIOILIETO H3JTyde-
HUS ¥ OCLUITIMPYIOUINX MarHuTHBIX mosedt [31]. Tex-
HOJIOTUM HETEPMHYECKOW 0OpabOTKM MeHee BpEIHEI
JUId KadecTBa MUIIEBBIX MPOAYKTOB, MOCKOJIBKY OHHU
OOBIYHO BO3JEHCTBYIOT Ha HEKOBAJICHTHBIE CBSI3U MO-
JIEKYJI MUIIEBIX MPOIYKTOB, T.€. THAPOPOOHEIEC CBS3H,
BOJIOPOJIHBIC, AIICKTPOBAJICHTHHIC CBSI3W W HOHHEIC
CBSI3M, ICHATYPHUPYS, THTHOUPYS U )KeTaTHHU3UPYsI Oe-
JIOK, (PepMEHTHI U KpaxMall © YHUYTOXKAIOT MHKPOOP-
TaHU3MEI U OOJIE3HETBOPHBIC OaKTepHUHM B MPOAYKTaxX
MUTAaHUS, a METOJA TSPMHUECKOW OOpabOTKH IOBpe-
JKaeT KaKk HeKOBAJICHTHBIE, TaK M KOBAJICHTHBIE CBS3U
[32-33].

HexoTtopele 13 3THX HPOLIECCOB MOTYT IIPOU3BO-
JUTh TEIUIO B pe3ysibTaTe BHIPAaOOTKH BHYTpEHHEH
SHEPIUHU, HO OHU OTHOCSTCS K KaTeropuu HeTepMHuue-
CKUX TIPOIIECCOB, MOCKOJIBKY, B OTJIMYHE OT TEXHOJO-
THA TePMHUYECKOW OOpabOTKH, OHH MOTYT IPOH3BO-
IUTH 3TO 0€3 WCHOJB30BaHUS BBICOKHUX TEMIIEPATyp
JUIT YHHYTOKECHUS MUKPOOPTaHM3MOB W HE OKa3bIBas
HETATHUBHOTO BIMSHHS Ha OPTaHOJETITHICCKAE TI0Ka3a-
TeNW W THIIEBYI0 IICHHOCTh NMPOXyKTOB. OHH TOMO-
rafoT COXPAaHUTh MAaKCHMAJIbHYIO KOHIICHTPALHIO OHO-
JIOTHYECKN aKTUBHBIX COCIUHEHUH KUBOTHOTO U pac-
TUTEIBHOTO MIPOUCXOXKACHUS, HMEIoIINe
HYTPHULIEBTHYECKOE NMPUMEHEHHUE, UCIOIb3yeMBble I
CHU)KEHHMST MUKPOOHOW HAarpy3KH, 3apakaroieil cBe-
KM€ TMPOAYKTHI HA CTaAMHU JI0 U mocie cbopa ypoxas,
00e3BOXKMBAHUS, AJIS YIYYINICHUS (PH3UKO-XHUMHUYe-
CKUX XapaKTepUCTHK, HAPUMEP, B MOJIOKE, IOMOTAIOT
COXPaHUTH MUTATENBHBIC BEIIECTBA, B TOM YHCIE JTH-
UL, YTIeBOABI, Oenkw, (epMEHTHI, HEe3aMEHUMBIS
AMUHOKHCIIOTBI , MUHEpAJbl U BUTaMUHBI [34].

Bmecte ¢ TeM, MHMPOKOMY TPOMBIIUICHHOMY
BHE/IPEHHUIO COBPEMEHHBIX HETEPMUYECKUX ITPOIIECCOB
MOKa MENIalT MHOTHE npodnembl. Hanpumep, ogHoH
W3 TEXHOJIOTHH KOHCEPBUPOBAHMSA IMHUIIEBBIX MPOIyK-
TOB C CAMBIM BBICOKHM ITOTEHIAJIOM U, BO3MOYKHO, O~
HOM 13 Hanbosee aganTupyeMbIX, IBISIETCS 00IydeHne
[35]. Tem He MeHee, HETaTUBHOE OOIECTBEHHOE BOC-
HpPUATHE B IPOLIOM NPEMSATCTBOBAJIO IUPOKOMY MPO-
MBIIUIEHHOMY HCIOJIBb30BaHUIO. XOpOILIO U3BECTHON
ANBTEPHATHBON XJIOPY IS NEe3UH(PEKIMH BOJIBI SIBIIS-
ercst ynprpaduoneroBoe (Y®) msmyuenme. PEF u
HHP, xoTtopsle B OCHOBHOM HCHOJIB3YIOTCSL B IPOU3-
BOJICTBEHHBIX YCJIOBHSAX B IPOIECCE MPUTOTOBICHUS
COKOB M JPYruX (PYKTOBBIX MPOAYKTOB, IO-BUIH-
MOMY, SIBISIFOTCS HanOOJIee TIATeIbHO H3YYSHHBIMA 1

MIEPCIIEKTUBHBIMU HETEPMHYECKUMH METOAAMH KOH-
CEpPBHPOBAHMS MHUIIEBBIX TPOTYKTOB.

2.1. AmnyascHoe daekTpudeckoe noje (PEF)

B TeueHue mocneqHUX HECKOJIBKUX AECATHICTHH
PEF mupoko m3ydaincs Ha IpeAMET €ro HCIOJIb30Ba-
HUS B IIUIIEBOM NPOMBINIUIEHHOCTH. biarogaps xopot-
KOMY BpPEMEHH U OTHOCHUTENIBHO HU3KOM Temmeparype
o6pabotku PEF nokazan xopommii pe3yibrar s BbI-
COKOX((PEKTUBHON HMHAKTHUBAIIMH MHUKPOOPTAHU3MOB
TIpU COXpaHEHNH KadecTBa npoaykra [36-37]. Ilpume-
HeHue PEF npuBoauT K MOBBIIEHUIO TPOHULAEMOCTH
6nomeMOpansl. [lox neicTBHEM IEKTPHYECKOTO OIS
HEOOIBIINE MOJIEKYJIBI MOTYT IPOHUKHYTH Yepe3 Kile-
TOYHYI0 MeMOpaHy. IIpOHUKHOBEHME TPHBOIUT K
HaOyxaHUIO W MeMOpaHONu3y, H, CIEeJOBaTENIbHO, K
YMEHBIICHUIO WIH YCTPAHEHUI0 MUKPOOHOH Harpys3ku
[36]. OcHoBHBIC KOMITOHEHTHI cucteMbl PEF cocrosT
13 9EeThIPEX 4acTel: BBICOKOBOIBTHOIO HCTOUHHUKA IH-
TaHUs, TeHEpaTopa BHICOKOBOJIBTHBIX UMITYJIBCOB, Ka-
Mepbl 00pabOTKH M CHUCTEMBI OXJIAXKICHUS, KOTOpas
MOJKET KOMIIEHCHPOBATh MTOBHIIICHUE TEMIIEPATyPhI BO
Bpemst 00paboTku. B mocnemnue rogsl Takoe 000pymo-
BaHHE HCTIOJIb30BAJIOCH B IPOMBIIITICHHOM MaciiTade u
B HEKOTOPBIX CTPaHaX HA PHIHKE IOSBHINCH (PYKTO-
BEIe cokH, oOpabotanusie PEF. [Ipogykt momermaercs
MEXy HaO0OpOM 3JIeKTPOI0B, OTPAHNYHUBAIOIIHX 330D
obpabotku B kamepe PEF, u moasepraercs Bo3jeii-
CTBHIO HMMIIYJIbCOB BBICOKOTO HAampshKEHHs (0OBIYHO
20-80 xkB/cm) [38-39]. Bosnbliioe KOIMYECTBO SHEPTUH
HCTOYHHUKA IIOCTOSHHOI'O TOKA COXPaHAETCA B KOH/IEH-
caTopHOW OaTapee (cepuM KOHIEHCATOPOB), a 3aTeM
BBICBOOOXKIACTCSI B BUJIE UMITYJIbCOB BEICOKOTO Harpsi-
XKEHUs. U CO3JaHMsS WHTCHCHUBHBIX Touieit/ Paspsan
KOHJIEHCATOpa MPOU3BOJNUT UMITYJIbC, KOTOPBII 0CTa-
TOYHO KOPOTKHH, YTOOBI IPONTH Yepe3 MUIIeBON MaTe-
puan (1-100 c), m mocTaTOYHO MSTKWH, 9TOOBI 0e3-
OTIaCHO ITPOBOJIUTH €0 B TedeHue MeHee | c. Pesuctus-
HBI Harpes, JIEKTPOJIM3 U Pa3pylIeHHE KIETOYHBIX
MeMOpaH MOTYT HMPOHM3OHTH, KOTJa MHIIa IOJABepra-
€TCs BO3ICHCTBUIO DJICKTPUYECKUX MMITYJIBCOB BBICO-
KOM MHTEHCHBHOCTH, YTO IPHUBOJUT K HMHAKTHUBAIIUH
MHUKpOOOB [40-41]. SIBeHus MaccooOMeHa Coka, Bilaru
1 OMOJIOTMYECKH aKTHBHBIX COCIMHEHHH (Hampumep,
9KCTPAKIUS, IKCIPECCHs], 3aMOpaKMBaHIE, OCMOTHYE-
cKkoe 00e3BOKMBaHHE, 3aMOpaKMBaHHE-OTTaWBaHMUE,
CyIIKa, cyONMMMalMoOHHas CyIIKa) U3 CYCIICH3UH MHK-
POOPraHU3MOB M PACTHTEIBHBIX HCTOYHHKOB OBUIN
HUACHTH(UIMPOBAHBI C LENbI0 PA3IMYHBIX IPHMEHe-
HUU B MUIIEBON U OMOTEXHOJIOTHUECKON MPOMBIIILICH-
HOCTH

2.2.00padoTka BeicokuM aapieHuem (HPP)

B teuenne 1980-x u 1990-x ro10B 110 BceMy MUpY
ObUTH 3amyIIeHBl Pa3TUYHBIE MPOEKTHI 10 H3YYEHUIO
MOTEHIMajla TEXHOJIOTHH, OCHOBAHHBIX HA BBICOKOM
JABJICHUH. OHM 3aKJIIOYAIOTCA B MPUIOKEHHH BBICO-
KOTO JIaBJIEHUsI C UCIOJIb30BaHNEM 000PY/I0BaHUsI, KO-
TOpOE MOXET CO3JaBaTh AaBIeHUE B quanazoHe ot 100
MIla mo 5 I'Tla [42]. HeOombimoe MexaHHYECKOE
YCTPOICTBO OKa3bIBAET BHICOKOE JIABICHUE B HECKOJIb-
KHMX HalpaBJICHHUAX W HEMEIUICHHO IepesaeT ero. Jra
TEXHOJIOTHSI B OCHOBHOM HCIIOJIB3y€TCSI B T€0JIOTHYe-
CKMX, MaTepHaJIOBETIECKUX M MOJIEKYJISIPHBIX HCCIIe-
noBaHusx [43]. B kxauectBe pabouell KHIKOCTH TPHU
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obpabotke HHP kak mpaBuio HCHONB3yeTcs BOJA.
JlaHHBIN METOII MCTOJNB3YeTCs JyIsi KOHCEPBUPOBAHUS
MHIIEBbIX NPOIYKTOB U TPOBOIMTCS TIPH IABJICHUSIX OT
100 mo 1000 MIla u ymepeHHoO#l Temmeparype. ITO
OJTHA M3 HOBBIX TEXHOJIOTHH, UCIIOIBb3YEMBIX JUIsl 00pa-
OOTKM TBEPABIX U KUJKHUX MUILEBHIX MPOoaykToB (100—
800 MIIa) nnsa mocTxeHHUs Mpolecca HacTepu3alyu.
HPP npuBoaut x neHaTypanuu OenKoB, HHTHOUpPOBa-
HUIO MHKPOOPTaHH3MOB, pa3pyIlICHHI0 MeMOpaH,
nHakTHBanuu (QepmenrtoB. Texnonmorms HHP mmeer
TPH OCHOBHBIX CYIIECTBEHHBIX IIapameTpa: TemIepa-
Typy, BpeMsI U JaBJIeHHE U ONTHMHU3AINH IIpoIiecca.
Kpome Toro, cymecrtBeHHOe BiusHHE Ha 3(dekTus-
HOCTb TIepepadOTKH OKa3bIBae€T COOCTBEHHBIN COCTaB U
napameTpsl npoaykra [44-45]. BereraTuBHble (hOpMBI
OOJIBIIMHCTBA MUKPOOPIaHU3MOB TIOPYH, TAKUX Kak E.
coli, Listeria innocua u Staphylococcus aureus, WHaK-
TUBHUPYIOTCSI COBPEMEHHBIMH ITPOMBIIUICHHBIMU 00pa-
60TKaMM MUILEBBIMU POIYKTaMu npH gasieHuu 400—
600 MIla B Teuenne 5—10 munyT. LluTomnazmaruye-
ckasi pubocoMa M KICTOYHbIE MeMOpaHBI MOIBEpra-
FOTCSl HETATUBHOMY BO3JICHCTBHIO BEICOKOTO JABICHUS
[45]. O6paboTKa HAIMTKOB C HMCHOJb30BaHnemM HHP
MOJKET MPEJOTBPATUTh peakiuto Maiispa u KapaMenu-
3anuio. TekcTypa, IBET, BKYC H OHOJOTHYCCKH aKTHB-
HBIE COEIMHEHHs IHIIEBBIX NMPOIYKTOB IIOCIE 00pa-
6otku HHP w3mensietcst He3nauuTenbHO. OOpaboTKa
Ha ocHoBe HHP BbI3bIBaeT XMMHUECKHE peaKkluu, KO-
TOpBIE MOT'YT NPEIOTBPATUTE POCT MHUKPOOOB, a TAKKe
BBI3BaTh THOEb KJIETOK, BO3JCHCTBYsSI HA MEMOpaHbI.
Tak, Hampumep, 0oOpabOTKa COEBOTO CMY3H METOAOM
HHP npu naBnenun 650 MlIla u remneparype 20 °C B
Te4eHne 3 MUH IpUBeIa K COXPaHESHUIO aCKOPOMHOBOH
KHCIOTH 55% 0e3 M3MeHEeHnH BETa U OHMOJIOrHYECKU
aKTUBHBIX coenuHenuid [46]. Taxxe ynydmmunach aH-
THOKCHIAHTHAS aKTUBHOCTH 32 CUET YBEIUYCHUS CO-
JepkaHusi -kapoTuHa M JukonuHa. CeHCOpHbIe Xa-
pakTepucTHKH 00paboTaHHBIX cMy3H (450 MIIa) u cee-
JKUX CMy3u ObUTH cXOXuMH. OOpabOTKa OrypedHOro
coxa HHP npu naBienun 500 MIla B TedeHue 5 MUHYT
YITydIIniIa CEHCOPHBIE XapaKTEPUCTUKH 10 CPABHEHHUIO
C COKaMH, MOABEPTHYTHIMH KPAaTKOBPEMEHHOIl BBHICO-
KoTeMIlepaTypHoii oopaboTke [47]. O6paboTka apOy3-
Horo coka npu 50 °C u naBnenuu 30 MIla B TeueHue
30 MHH CHIXKaJla aKTUBHOCTH TOJA()EHOTOKCHAA3HI 10
4% [48]. Cok IIEIKOBHIIbI, MOABEPTrHYTHIA BO3AEH-
ctButo nasuenust 500 MIla B Teuenue 10 MuH, npuBo-
AT K MHAKTUBAIMK a’poOHBIX Me3o¢mioB oT 4 log
KOE/mnt 10 HeompeaensieMoro ypoBHS C MOCIEAYIO-
el MOJTHON dMMHUHALIMEN JIpoioKed n miecenu [48].
DT0 TaKKE YBEIUYUIIO Coepkanue (paaBoHOUI0B, de-
HOJIBHBIX COEAMHEHHH, aHTHOKCHIAHTHOW CIIOCOOHO-
CTH, PECBEpATPOIIa U JIETyYUX COCTMHEHHH, TAKUX KaK
ANBJICTU/IBI, AIKOTOJIb ¥ KeTOHBL. OOpaboTKa KITyOHUY-
Horo miope meronom [TTI npu naBnenunu 400-600
MIla npusena k 60Jiee BHICOKOMY YAE€PKAHUIO aHTOIH-
aHa, ()EHOJIOB M acKOpOMHOBOW KHCIOTHL. [lrope u3
AT/l YePHOIUIOHOM psiOuHBI, oOpadboranHoe npu 400
u 600 MIa B TeueHue 5 MUHYT, yMEHBILAIO COAEPIKA-
Hue npoxokeit u miecenu a0 1 log KOE/r n a3poOHBIX
Gakrepuii 10 <2 log KOE/r 6e3 u3aMeHeHus conepika-
HUS (PCHOJIOB, a TAK)KE aHTHOKCHIAHTHOW aKTUBHOCTH
[49-51]. MeiicTBHE BBICOKOrO AaBJIE€HHS IOCTOSHHO,

MO3TOMY MPOLYKTBl COXPAHSIOT CBOIO TE€OMETpHUE-
cKkyto ¢opmy. Bmecte ¢ Tem, oz onpeneneHHbIM 1aB-
JeHUEeM HaOJI0JaeTcsi HEKOTOPOE COKpalleHHUE; OJ-
HaKO IpH TMOCTEIIEHHOH pasrepMeTH3ali OH MOXKET
BEPHYTBCS K HCXOJHOMY pa3Mepy. OOpaboTka 1o BbI-
cokuMm napieHueMm (HPP) ynuuroxaer GonesnerBop-
Hble OaKTepUH, HE U3MEHSI BKYC, TEKCTypY, BHEITHUI
BUJI WM ITUIIEBYIO IIEHHOCTH 00pab0TaHHbIX MHIIEBBIX
MPOAYKTOB. DTO TOBHIIIAET 0E30MACHOCTH ITHIIEBHIX
MIPOLYKTOB, JETAeT UX OoJiee MPUBICKATEIbHBIMHA IS
MOTPEOUTETS U IPOAJIEBACT CPOK UX XPAHCHUSI.

2.3.I1na3MeHHas TEXHOJIOTUS

Om3nueckas mia3Ma — 3T0 BO30OYKACHHBIN Tas,
COCTOSIIMI M3 MOHOB, PaJUKalOB M MOHOB KakK I0JIO-
KHUTEIBHOTO, TaK M OTpUIATENbHOro 3apsiga. Teruio-
Basi, DJIEKTPUYECKAsi U MUKPOBOJIHOBAS YHEPTHUSI MOXKET
UCIIONIB30BAThCS JUIA T€HEepaluy IUIa3Mbl, Kaxaas U3
KOTOPBIX IIPOU3BOIMT CBOI COOCTBEHHBIH YHUKAIbHBIN
Habop peakTuBHBIX 4acTull [52-53]. Haubonee vacto
TIPUMEHSEMbIC B MMUIIEBON MPOMBIIIICHHOCTH IIa3MO-
TCHEPUPYIOIINE TEXHOIOTHH KIACCH(UIUPYIOT CIeLy-
IOIINM 00pa3oM: AMAIIEKTPHUECKUI OapbepHBIi pa3psn
(BP), mnasmenHo-ctpyiinslii (I1C), KopoHHBIH pa3psn
(KP), pagnouacrotasiii (PY), MUKPOTIONEI KaTOIHEII
pa3psia, CKONB3AIINI TyTroBOH paspsill, © MHKPOBOIHO-
Basg (MB). Tum uctouHuKa mia3msl, CTPYKTypa U IJI0T-
HOCTb 00pa3yIOIIUXCsl XMMHYECKUX YacTUI] OOBIYHO
BIUAIOT Ha IpuMeHeHue Merona. [IbP u nnazMmeHHas
CTpYysl SIBISIFOTCSL IByMsi HauOoJiee 4acTo HCIOJIb3ye-
MbIMH (opMamMu UCTOYHUKOB XII B 9KOJOTHUECKHX,
OMONOTMYECKUX W OHOMETUIMHCKHX IPHIOKEHHSIX.
OTOT acmeKT B OCHOBHOM CBS3aH C X IIPOCTOH KOH-
CTPYKLIEH W BO3MOKHOCTBIO DPEKOH(HUTYpary s
pELIeHUs] MIMPOKOTO Kpyra 3ajad U MOTpeOHOCTEH B
obpabotke [54-56]. DBD, akTuBHpoBaHHas IIa3MOi
BOJ1a, IUTA3MEHHBIH ANAIIEKTPUUIECKUI Oapbep, a TaKkxke
KOPOHHBIN UJIM UCKPOBOI pa3psj — BCE 3TO IPUMEPDI
IUIa3MEHHBIX TEXHOJOTHH, NCIOJIb3yEeMBbIX B MHUIIECBOM
orpaciii. PacTyuiyro nonysispHOCTh IUIA3MEHHOW TeX-
HOJIOTHUH MOXXHO OOBSACHHUTH €€ A(PPEKTUBHOCTHIO B
MHAaKTUBALMK MHOTOYHCIICHHBIX MAaTOTCHOB, BbI3bIBa-
IOIIMX TIOpYy MUIIEBBIX MPOAYKTOB. B mccienoBannu
Choi et al. mogpoOHO omMHCaHBI MPOIIECCHl MUKPOOHOTO
1 OMOXMMUYECKOTO HHTHOMPOBaHUs B 00pa3max, oopa-
6otanHbIx miasmoi [57]. [peamnonaraercs, uTo o6pa-
30BaHNE aKTUBHBIX Gopm azora (ADA) u kuciopona
(ADK) sBrsieTcss OCHOBHBIM JCHCTBYOIINM MEXaHU3-
moM. Crpykrypa raza, nogaBaemoro ans XII, Biuser
Ha 00pa30BaHME aKTHBHBIX YacTUI. DTH BEIIECTBA B
HEPBYIO OUepe/lb OTBEUAIOT 32 AHTUMHUKPOOHYIO aKTHB-
HOCTb. MeXaHN3M COXPaHEHUs MHIIEBBIX MPOIYKTOB
3HAYUTEJIBHO Pa3JIMYaeTCs U3-3a 00pa30BaHUs MHOTHX
PEAKTHBHBIX YaCTHI] C TOMOIIBbIO PA3JINYHBIX HCIIOJb-
3yeMbIX I'a30B M I'eHepaTopoB. PeakTHBHBIE YacCTHIIBI
TUIA3MBI MOTYT Pa3JIesiTh KOBAJICHTHBIC CBSI3U U WHH-
LIUHUPOBATh Pa3JIMYHbIE PEaKINH, MUMEIONINE pellaro-
mee 3Ha4eHWE JJIsi MHOTOYHMCIICHHBIX TEXHOJIOTHYe-
ckux npumeHeHui [58-59]. Cucrema XI1 Gblia uccie-
JIOBaHa JJIsl OTPEJIeNICHNs IIUPOKOTo Kpyra Lelied Ha
MHOTOUYHUCIICHHBIX 3Tanax IMPOM3BOACTBA MPOAYKTOB
MUTaHKs, BKIOYasi 00pabOTKy ChIPbsI HJIM KOHEYHBIX
MPOAYKTOB, a TaKkXke OOpabOTKy TEXHOJIOTHIECKOTO
000pyI0BaHUs, TMOMENICHUN M OKpY’KaroIled Cpensl,
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Omaromapss ee MHOTOYHCICHHBIM IPEUMYIIECTBAM.
Cpenn mpeumymiectB XII — HH3KOTEMITEpaTypHBIH
PEXKUM, KOPOTKOE BpeMsl BO3ACUCTBUSI, SHEProdhdek-
TUBHOCTH ¥ 3HAUUTEIJIbHAS aHTHOAaKTepraibHas 3 dek-
TUBHOCTh C HE3HAYHUTEIBHBIM BO3/ICHCTBHEM Ha Kaue-
CTBO MPOAYKTOB MUTAHUSI U OKPYKarolyto cpeny. He-
OJTHOKPATHO MOATBEPKACHO, YTO 00paboTKa IiIa3Moi
MPUBOJUT K OKHCICHHUIO OMOJOTMYECKHX KOMITOHCH-
TOB, TAKUX KaK HYKJICHHOBBIC KHCIOTHI M OENKH, a
TaKKe K paspyIIcHHIO KIETOYHBIX MemOpan [52,60-
61].

Oobpa3zoBanue peakTuBHBIX (popm (ADK/ADA)
BBI3BIBACT CHIDKeHHE pH, M3MEHEHUS OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHOTO TMOTEHILMANA U AJIEKTPOIPOBOJI-
HOCTH, (PM3MYECKOE HANPSHKCHUE HA KIIETKaxX, o0ecrie-
YHBACT MUTPALMI0 PEAKTHBHBIX (DOPM B KIICTOYHBIH
MaTPUKC U BBI3BIBACT OKUCIUTEIBHBIN cTpecc. Ecmu
J103a TUIa3MBbI CIUIIKOM Malia, MOXET MPOU30HTH Ccy0-
JIeTaJbHOC TIOBPEKICHUE KIETOK, M 3TH KJICTKA MOTYT
BOCCTAHOBUTHCSI I BHOBBH O0pECTH HHPEKITHOHHOCTH U
JKH3HECIIOCOOHOCTD [62].

2.4.YabpTpa3ByKoBasi 00padoTKa

VY IBTpa3ByK, KaK TEXHOJIOTHI HETSPMUIECKOIt 00-
pabOTKH MHUMIEBHIX MIPOAYKTOB, IPUMEHSCTCS B ITHIIIC-
BOM IIPOMBINIIEHHOCTH IS CIEAYIOUINX eNIeH: coxXpa-
HEHUE MUIIEBBIX MPOIYKTOB, YJIyUIIEeHHE Maccoo0-
MeHa, KOMOMHHUPOBAHHOTO CI0OCO0a COBMECTHO C
TEpPMHYECKOH 00pabOTKON, M3MEHEHHE TEeKCTYPhl U
aHaJIN3 MUIIEBBIX TPOIYKTOB. YIbTPa3BYKOBBIE BOJTHBI
(Taxoke Ha3bIBaeMble CBEPX3BYKOBBIMH BOJHAMH)
MPEICTaBISIIOT COOOW 3BYKOBEIC BOJHBI B THAIIa30HE
yacToT oT 20 k' 1o 100 x['1. YneTpa3ByKoBbIE BOIHBI
BBICOKOW WM HHU3KOW WHTCHCHBHOCTH C XapakTep-
HbIMU yacToTamu Bbie 100 k' ¥ MHTEHCUBHOCTHIO
meHee | Br/cM? u3-3a CIOCOGHOCTH OLIEHUBATH CTPYK-
Typy ¥ QU3NKO-XIMHUYECKHE KauyeCcTBa IMHIIEBEIX IIPO-
JIyKTOB TIpU TiepepaboTKe U XpaHEHUU OTHOCAT K Jra-
rHocTHYeckuM BojHaMm  [35,62].  VYibTpasByKoBbIE
BOJIHBI (¥Y3) BBICOKOI M HU3KOH 4acTOTHI UMEIOT JAHa-
na3oH yacToT oT 20 no 100 k['11 1 Auana3oH HHTEHCHB-
soctu ot 10 10 1000 Br/cm?. Drot Tun Y3 cunTaercs
pa3pymUTeNbHBIM, TOCKOJIBKY OH 3HAYUTEIHLHO U3MeE-
HACT PU3HIECKHEe, XUMIIECKUE, OMOIIOTHIECKUE 1 Me-
XaHWYECKHE XapaKTEPUCTUKH IMUIIEBHIX MPOIYKTOB, B
oTiIMYMe OT Y3 HU3KOW HHTEHCHUBHOCTH, KOTOPBIH
MPaKTUYEeCKH HE BIHSIET Ha ATH KadecTBa. OOpasyro-
uiyecst mojA JNedcTBUEM Y3 My3bIPbKU CTAJIKHMBAOTCS
JIpYyT C JAPYTOM, MPOUCXOIAT KaBHUTAIMOHHEIC MIPO-
I[ECChI, YTO MOJKET MPHUBECTH K BHICOKUM TEMIICpaTy-
pam (0 5000 K) u naBnenusim (no0 50 MIla)[63-64].B
pesynbrate pH, HampspkeHue, JaBIeHWE U TeMIiepa-
Typa MEHSIIOTCS M3-3a HHTCHCUBHBIX B3PBIBOB ITy3bIPh-
KOB U BBICOKHX TemIepatyp. Pa3zpymieHue BaH-nep-Ba-
aJbCOBBIX ¥ BOJAOPOJIHBIX CBSI3€H, KOTOPOE MOKET MPO-
W30WTH TpU WU3MCHEHHU (EPMEHTATUBHOU CpEIbl,
TaKXKe MOXKET MPUBECTH K WHAKTHBAIUH (epMEeHTa U
CHH)KEHHUIO (pepMEHTAaTUBHON aKTHBHOCTH [65]. OObI4-
HBIC YJIFTPa3BYKOBBIC TC€HEPATOPHI BKIIOYAIOT B ce0s
BaHHY ¥ 30HA. [IprMeHeHHe yIbTpa3ByKa OXBaThIBACT
MOYTH BCE CAMHUYHBIC OTEPAIii, KOTOPBIM MOABEpTra-
FOTCSI ITUIIEBBIC IPOAYKTHI, HAYMHASI OT HHCIICKIIUH ChI-
Pbsi, COPTHPOBKH M KOHCEPBUPOBAHMS W 3aKaHUHUBAs

00paboTkoit  XxpaHeHueM. DaKTHUECKH, 3Ta TEXHOJIO-
TS MOXET O00€CIeYnTh BBICOKYIO 3(PPEKTUBHOCTH
porecca U OJaronpusITHBIC PE3YJIBTATHI C TOUKU 3pe-
HUsI Ka4eCTBa MPOAYKTOB MUTAHUS MPU HCIOJIB30BaA-
HUM OTAEJIBHO WJIM B COYETAHWU C APYTMMH IOJXO-
naMu. brnaronmapsi cnocoOHOCTH yJbTpasByKa YiIyd-
miaTh BJlara M MAaccONEpPEeHOC, CMEIIMBaHHE |
COXpaHEHHE TMIIEBBIX XapaKTePHCTHK, a TaKKe
YMEHBIIICHHUE TEMIIEPAaTYPHBIX TPaJUCHTOB U TPAANCH-
TOB KOHIICHTPAIIWHU, €T0 HCIOJIB30BaHNEe YPPEKTHBHO
JUIT MHOTHX TEXHOJOTHYECKHX MPOLECCOB, BKIIOUAs
CTEpUIN3AIMNIO, (PHUIBTpaIHIo, cenapanuo, 3aMOPaXKu-
BaHHE, CyIIKY, 3MYyJIbIHPOBAaHHUE, TOMOTCHU3ALNIO, OT-
TauBaHKE, OKUCIICHNE, COJICHNE, TEHIEPU3ALINIO Msca 1
sKCTpaknuio [66].

2.5.030HupoBaHNE

[Mockonbky 030H (O3) 3G PEeKTUBEH NPOTUB LIH-
POKOTO CIIEKTpa IaTOr€HOB, OH HAIIEN IIHUPOKOE MpH-
MEHEHHE B ITUILEBOI IPOMBIIIIEHHOCTH, TIPEXJIE BCETO
B KadecTBE JE3MH(QHUIMPYIOMETO CPEICTBA, a TaKKe
KaK METO/ ITPOJUICHHS CPOKa XPAHCHHUS PA3THIHBIX M-
LIEBBIX MPOIYKTOB [67]. O30H yke MHOTO JIET HCIIOJIb-
3yeTcst Uil Je3MH(PEKIMN IIPOKOTO CIIEKTpa rajJaHTe-
pPEHHBIX TOBAPOB W MHIIEBHIX IPOIYKTOB BKJIIOYAs
MSICO, ITHILY, PPYKTHI U OBOIIH, COKH, TPABBI, CIICIIHH,
MOJIOKO ¥ MOJIOYHBIE MPOAYKThL. O30H — 3TO HeTen-
JIoBad T€parusa ¢ MOIHBIMU aHTI/IMI/IKpO6HI>IMI/I U aHTU-
BCrecTaTUBHBIMHU  AHTUOKCHUJAaHTHBIMU CBOMCTBaMH.
O30H OKka3bIBaeT I'yOUTEIbHOE ACHCTBUE HA OaKTepuHy,
MOCKOJIbKY OH OKHUCJISIET KacKa/l OMOMOJIEKYJI, HaurHast
C Cynb(QruApuiia ¥ aMIHOKHUCIIOT B Oenkax u (epMeH-
Tax W 3aKaHYMBAs INTOJMHEHACHIIIEHHBIMU XUPHBIMHU
KHACJIOTaMH. MUKOTOKCHHBI TIPEICTaBISIOT COOOH
YpEe3BBIYANHO BPEIHBIC XUMHUYECKHE BEIIECTBA, 00pa-
3YIOIIMECS B CaMbIX Pa3HbBIX CEIbCKOX03HCTBEHHBIX
TOBapax Ha MPOTSHKEHHH BCETO Ipoliecca MapKeTHHra
U pacIpeeneHus, mpudeM faxe oopaboTaHHbIE MTHIIE-
BbI€ IIPOAYKTBI COACPKAT CJIICAOBBIC KOJTMYECTBA XUMU-
YECKUX OCTATKOB WIIM 3arpsi3Hsronux seuiecTB. O30H
oGnanaeT 3HAYUTCIBbHBIM AHTUOKCHUJIAHTHBIM ,ueﬁ-
CTBHEM NPOTHUB MHKOTOKCHHOB. Takxe ObLIO JOKa-
3aHO, 4TO 030H CIIOCOOEH M3MEHSTh COJIep)KaHue Ono-
JIOTUYECKH aKTUBHBIX COCTMHEHHH U OKa3bIBaTh BIIHSA-
HHe Ha (YHKIMOHAJIbHBIE CBOWCTBA MPOIYKTOB. Taxke
HEOJHOKPATHO YCTAHOBJICHO, YTO 030HHUPOBAHKE YIIy4-
[IaeT TEKCTYPy M CHIXKAET BSI3KOCTh Kpaxmalia, ToJry-
YEeHHOTO W3 pHca, KYKypy3bl, KIyOHEH, Tanmmoku u
nieHuns! [68]. VMcnone3oBanue 030Ha sSBISETCS Hep-
CIEKTHBHBIM METOAOM 00pabOTKM B MHIIEBOH INpPO-
MBIIIUIEHHOCTH, TOCKOJIBKY 3TOT CIIOCOO OJIHOBpE-
MEHHO DKOJIOTHUECKH 0e301aceH U SKOHOMUYECKH (-
¢extuBen. Kpome TOro, moMuMo TepBOHAYATBHBIX
MaTepHallbHBIX 3aTpaT Ha YCTAHOBKY, BCE O30HOBBIE
00paboTkn TpPeOYIOT HE3HAYUTENbHBIX PACXOJIOB Ha
TEXHHYECKOE 00CITy)KMBaHHE , MOHTa)XX U TPAHCIIOPTH-
poBKy. Takxe HET HEOOXOIMMOCTH B COOPYKECHHSIX
JUISL OYMCTKH WJIM YTHJIM3ALUH OTXOMIOB, ITOCKOJIBKY
JUISL 030HOBOTO 00OpYJOBaHMSI OHM He HYXHBI. He-
CMOTpS Ha pa3inyuHylo 3((HEeKTHBHOCTh 030HUPOBAH-
HOU BOJIbI U ra3000pa3HOro 030Ha, BAXKHO MOIJIECPKHU-
BAaTh UX KOHICHTPAIIUN KaK MOXXHO HHXKE B IPOIECCCE
MPaKTHYECKOTO MPUMEHEHHUsl. ITO PEKOMEHIyeTcCs
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TaKOKe M C Y4€TOM PHCKa JJISI 30POBBSI 3aJ€HCTBOBAH-
HOTO TIEPCOHANA, a TAKXKE I yMEHBLICHUSI KOPPO3UHU
o6opynoBanust. I(H(HEeKTUBHOCTH 3aBUCUT OT HECKOJIb-
KuX (haKTOpOB, BKIIIOYAsi BHYTPEHHUE (HAIpUMED, MHUK-
poOHas Harpy3Ka M CBOWCTBA MUIIEBBIX MIPOTYKTOB) U
BHELTHUE (HalpuMep, YCIIOBUsl 00pabOTKH 030HOM, Ka-
4eCTBO BOJBI M METOABI oOe33apaxuBanus). Heobxo-
JMMBI JaNbHEHIINEe HCCIIeIOBaHHs, YTOObI TOBBICHTH
3 GeKTHBHOCT, KOHTPOJISI HAJl MHUKPOOPTaHU3MaMHU
NHUIIEBOTO  NPOMCXOXKICHUS, BKIIOYass OakTepwud,
TpuOBI, TPOXOKH, TIECEHD U chopMupoBaBIIHecs OHo-
IUICHKW HA MUIIEBBIX MPOJIYKTaX, YTOOBI yCTAHOBUTH
B3aUMO/ICHICTBHE MEXTy BHYTPEHHUMH U BHEIITHUMH
(akTopamu, 00eCIeYHMBAIOIMMHA MHKPOOHOJIOTHYe-
CKYI0 MHAKTHBAIMIO 030HOM, a TaK)Ke HMOHITh OMOXH-
MHYECKUE PEaKLUH 1 OOIIUE TTOCIEICTBUS BIMSAHUS Ha
OPTaHOJICNITUYECKHE CBOWCTBA IHIIEBBIX IPOIYKTOB
[68-69].

2.6.YO®-uzmyueHue

Obny4enne ympTpaduonetoBeiM (YD) cBeroMm
HaOMpaeT MOMyJIIPHOCTh B NHIIEBONH HPOMBIIIJICHHO-
CTH Kak OBICTPBIH M JIEIIEBBIH CIIOCO0 CTEpHIIN3AINT
BHEITHEH MOBEPXHOCTH KaK TBEPIbBIX, TaK M KUAKHX
MUIIEBBIX MPOIYKTOB, a TAKXKE YaCTO HCIIOIb3YEeTCs B
Ka4yecTBe Je3NH(UIMPYIOIIETO CPEACTBA I TOBEPX-
HOCTel, Bojbl U Bo3ayxa [70]. B nporecce Y- o6pa-
0OTKH CHIDKEHUE NMIIEBOH LIEHHOCTH ¥ M3MEHEHHUE Op-
raHOJCNTHYECKUX TMOKa3aTejded TNPOJyKTa MUHHU-
MaJibHO, He 00pa30BHIBAIOTCS MOOOYHBIC BpEAHBIE
BEILIECTBA, TaHHBIH MeTo]| Oosee sHepro sddexTrBeH,
YeM TpaJulMOHHAs TeruioBas oOpaboTka. Yd-cmer
MOXHO pa3/ieJIUTh Ha TpH O0JIACTH, KaXaash U3 KOTO-
PBIX COOTBETCTBYET PA3IMIHON YaCTH AMANa30HA JUTNH
BorH 200—400 aM: kKopoTKOBOIHOBOE YO (YO-C) ot
200-280 umM, cpegreBoHOBOE YD (YD-B) 01 280-320
HM. U JUIMHHOBOJIHOBOEe Y® (Y®P-A) ot 320-400 HM
[71]. Ceer razoBoro paspsiia IMEET CIIeKTp, OTIpeIes-
€MBIif COCTaBOM ra3a, a TaKkKe BO30YyKICHHEM dJIEMEH-
TOB, MOHHM3aLMs M KUHETHYecKas sHeprus. Korma k
00beMy rasza IpHKJIabIBaeTCsl OOJIBIIOE HATPSDKEHHUE,
MPOUCXOJUT Ta30BbIA pa3psijl, cO3laBas paBHOBECHUE
MEXIy BO30YKIEHHBIMH M HEBO30YXKJIEHHBIMU aTo-
MaMH, KAaTHOHAMU U dJIeKTpoHamMHu [72]. TIuk aHTHMHK-
po6Hoit akTuBHOCTH BOTH Y @-C mepekphiBaeTcs ¢ H-
koM norsomenus JJHK npu 260-265 uM, uto mpuBo-
JIUT K MTHAKTUBALMH MUKPOOOB U pa3pyIICHNIO OEIIKOB.
®oromponykrer IHK, Takme kak mumepsl OUKIOOY-
TaH-TMPUMUINHA U (OTONPOIYKTH MUPUMHINHA 6-4,
00pa3yoTcst B pe3ysibTaTe BO3ICHCTBUSI ATUX BOJIH U
JIeHCTBYIOT Kak uHAnKaTopsl MyTtaruu JJHK u rubenn
kietok [35]. Kpome Toro, mepenpous3BOACTBO aKTHB-
HBIX ¢opMm kucinopomga (ADK), BreizBaHHOEe YOD-
M3JIyYeHHUEM, CIIOCOOHO OKHCIISITH MeMOpaHHBIE JU-
MHJIBI 1 THTHOMPOBATh BaXKHBIE KIIETOYHBIE ()EPMEHTBHI.
BonpimimHCTBO pepMEHTOB, COAEpIKalUX apoMaTHde-
CKHE aMUHOKHCIIOTBI, BEPOSTHO, B TOH WJIM MHOM cTe-
MIEHN YYBCTBHUTENBHBI K Y D-M3Ty4eHHIO M3-3a UX I0-
ryionieHust B 3Toi obnactu. [1o npuumnne Gonee BbICO-
koii osHeprun Y®-C Hanbosee >pQeKkTuBeH s
YHUUTO)XEHUS MUKPOOPTraHu3MoB. Y d-usiryueHue ry-
OurenbHO Ui OakTepuii, BHPYCOB, HPOCTEHIIUX M
rpubkoB. [locnenoBaTenbHbIe HCCIEAOBAHUS TOKA-

3, 9to Y ®-m3nmydenue 6omee 3QpPEeKTHBHO HHAKTH-
BUpPYET T'PAMOTPUIATENBHBIE, YEM T'PAMIIOIOKUTEIb-
Hble OakTepuu. IToT 3ddeKT ObLI CBSI3aH C pazIMIHeM
B CTPYKTYpE MENTUIOTIINKaHa KJIETOYHOH CTEHKH, YTO
MOJKET BJIMATH HAa NPOHUKHOBEHHE M3iTydeHus. Kpome
TOTO, JYKapUOTHYECKHE OpPraHM3Mbl OOBIYHO Oosee
yCTOWYMBHI K Y D-N3ITyueHHIO, YeM OaKTepUH, N3-3a UX
OoJiee KPyMHOTO pa3Mepa KIIETOK, CJI0KHOCTH M FeHe-
THYECKOH M30BITOYHOCTH. OTHOCHTEIBHO BBICOKAs
YCTOWYMBOCTh ApOdoKEeH K YOD-U3IydEeHHIO TaKxKe
ObLIa CBsI3aHa C 00JIee HI3KUM COZIepKaHUEM ITHPHMHU-
mueaa B JJHK mo cpaBHEeHHUIO ¢ OaKTEPHSIMA, 9TO MOXKET
YBEIMYIHUTh BEPOSITHOCTH TOTJIONICHUS (DOTOHOB Ipy-
rMMU coeauHeHusmu [73-76].

2.7.MeM0OpaHHbIe TEXHOJIOTHU

B mocnemnue roapl MeMOpaHHAsh TEXHOJIOTHS
cTaja OJIHUM U3 HanboJiee IIMPOKO UCTIONb3YEMbIX He-
TEpPMHYECKUX MPOLECCOB B MHUIIEBOI MPOMBIILICHHO-
cru. OOpaTHBIi 0cMOC, MHKpO(GWIBTpauus, YIbTpa-
¢bunbTpanys, HAHOGUIBTPALUS U 3JICKTPOANAIIU3 SIB-
JSIIOTCSL OOHUMH W3 HauboJiee XapaKTepHBIX THUIIOB
MeMOpaHHBIX TporieccoB [77].MemOpaHsl, ciocoOHBIE
yIepKUBaTh YacTUIBI C Pa3IMYHON MOJEKYyJISpHOMH
Maccoi, OOBIYHO KIACCHU(UIMPYIOTCS Ha OCHOBE HX
CpeHETO AMaMeTpa II0p, KOTOPhIE NPHUMEHSIOTCS B
3TUX nporeccax. [IpoaykT MoxkeT npoiTu yepe3 MeM-
OpaHy NpH JOCTaTOYHOM JaBJICHUH, BO3HHKAIOILEM
€CTECTBCHHBIM ITyTE€M WJIH MPUIOKEHHOM u3BHE [78].
MeMOpaHHasi TEXHOJIOTHSI UCTIONb3YEeTCsl B IPOU3BO/-
CTBE Pa3IMYHBIX BUIaX (PYKTOBBIX COKOB, IOCKOJIBKY
OHA IO3BOJISICT KOHIEHTPUPOBATh, OCBETIATh M CHU-
KAaTh KHCIOTHOCTh COKA. DTOT METOJ TAK)KE ITIOMOTAeT
COXpaHATh BHHO W THBO TPO3PAYHBIMH M CTaOWIIb-
HBIMH. B X0711€ IepepaboTku caxap ouHmiaeTcs u 1eMHU-
HepaJlu3yeTcs C IMOMOIIBI0 MEMOPAaHHBIX OMEPALHH.
ANanTHBHOCTh MEMOPAaHHOH TEXHOJIOTHH CHENaia ee
HOITYJIIPHOM B MOJIOYHOM IpoMmbItieHHoCcTH. C oMo-
IIBIO 3TOTO METOAA IEIbHOE MOJIOKO KOHIIEHTPUPYIOT
U IEMUHEPAIH3YIOT, yIAISIOT OAKTEPUU U CIIOPHI, BbI-
JEISIFOT MULIEIUTBI Ka3euHa U (PPaKIIMOHUPYIOT JIUITHIBI
[79-80].

3. IlpuMeHeHHe TEPMHYECKHX TEXHOJIOTHIl B
MUIIEBOH MPOMBIIIIEHHOCTH.

Ha npotspxennn 6onee 150 et Hanbonee pacmpo-
CTPaHEHHBIM CIOCOOOM KOHCEPBHPOBAHMUS IHIIEBBIX
MIPOYKTOB ObUIA M OCTAeTCsl TepMHUUEcKas 00paboTKa,
MTOCKOJIBKY OHAa 3(Q(EKTHBHO YHHUYTOXAET OOJNBIIIH-
CTBO MUKPOOHBIX aToreHoB. TepMmuueckas 00padoTka
UCTIONIB3YeTCs A1 0€30IacCHOTO COXPaHEHHS MPOIyK-
TOB IIUTAHUS C MTOMOIIBIO TAKHX METOJIOB, KaK IacTe-
pu3anus, cylKa ropsiauM BO3JLyXOM, CTEPUIIU3aLUs U
NPUMEHEHHE YPEe3BbIUATHO BBICOKUX TemIepaTyp. Ka-
YEeCTBO MPOAYKTOB MUTAHHS MOXKHO YJIy4IINUTh, HC-
TI0JIb3YS1 JaHHBIH METO/I ITPU NPUTOTOBJICHUH, OJIaHIITH-
pOBaHMH, 3alleKaHWuK WK >kapke. OCHOBHas pobieMa
TepMHUYECKOH 00paboTKHU 3aKiII04aeTcs B TOM, YTO OHA
MIPUBOJIUT K Ype3MepHOi 00paboTke M HU3KOMY Kaue-
CTBY IIPOJYKTOB IHUTAaHUS U3-3a MOTEPU MUTATEIBHBIX
BEIIIECTB, OMOJIOTMYECKN aKTHBHBIX BELIECTB M CEHCOP-
HBIX Ka4eCTB IPH TeX K€ BBICOKUX TeMIlepaTypax, Ko-
Topsle youBaioT 6akrepun. C 1enpio odecrieueHus 6e3-
OTTaCHOCTH NPOJYKTA U YBEITUYEHUS €r0 CpOoKa XpaHe-
HUSI, COXpaHss IIPU ITOM Ka4deCTBO W CEHCOPHBIE
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Ka4yecTBa HCIONB3YIOTCS COBPEMEHHBIE TEXHOJIOTHU
TEPMHUYECKOH OOpaOOTKM THINEBBIX MPOIYKTOB OT-
JICIbHO WM B COUYETAHUU C TPAJULUOHHBIMU METO-
JlaMH{ 4TOOBI IPOJUIUTE O€30MacCHOCTh MPOAYKTA U CPOK
€ro XpaHeHHs], MaKCUMAaJIbHO COXpaHss MpH 3TOM Ka-
YEeCTBO U CEHCOpHBIE Mokaszarenu npoaykra [12]. Ho-
BbIE TEXHOJIOTHH TEPMHYECKOH 00pabOTKH MPOITYKTOB
MUTaHUs, TaKue Kak MeTofsl paguodactotHoro (PY),
nadpakpacroro (UK), mukposomHoBoro (MB) 1 omu-
yeckoro Harpesa (OH), cokpamiator BpemMs IPUTOTOB-
JICHUSI 3a CYET CO3JAHUs TeIUla BHYTPHU IpPOXyKTa. B
Tabnuie 1 moka3aHbl IUana3oHbl YacTOT W, CIIENOBA-
TENBHO, JUTMH BOJH, UCTIOIb3YEMbIE PA3INIHBIMH TEX-
HOJIOTHSIMH, KOTOpPBIE COCTABIIIIOT OCHOBY paauoOua-
crotHoro (PY), mukpoBosinoBoro (MB) u nndpaxpac-
Horo (UK) meronoB. O0beMHBIN HArpeB, IPH KOTOPOM
TEIUIO CO3/1aeTcs BHYTPHU MaTepHaa 3a cueT MOorjolie-
HUS 3JIEKTPOMATHUTHON SHEPTUU MIPUIT0KEHHOTO 1014,
CTaHOBUTCS BO3MOXKHBIM OJylarojapsi paguoy4acTor-
HoMy (PY) u muxpoBomHoBOoMy (MB) Harpesy, oba m3
KOTOPBIX OTHOCSITCS K BUAaM HEHOHH3HPYIOIINX H3ITy-
yeHuil. [InmeBbie IpOayKTH BO BCEM MHpE CYIIAT, 3a-
MEKAIOT, CTEPHIN3YIOT, Pa3MOPaKUBAIOT, IACTEPHU-
3YIOT, TEMIIEPHPYIOT, IPEABAPUTEIHHO TOTOBAT U T. .
¢ ucnoaszoBanueM MB [12]. ITumeBast npomblIIeH-
HOCTh OCOOEHHO 3aMHTEPEecOBaHa IMEPCIIEKTUBON HC-
noJib30BaHus Metoga MB B kauecTBe aJbTEpHATHUBBI
TPaIUIIMOHHOMY KOHCEPBHUPOBAHUIO JUI YIIAKOBKHU I'0-
TOBBIX K YIOTPEOJICHHIO TPOJYKTOB IHTaHUS H3-3a
MPEeUMyIIECTB, KOTOPhIE OH Ipe/yiaraeT. TpeboBaHus K
MacTepu3aluy WIA CTEPUIN3AINN, CBI3aHHbIE C KOH-

TPOJIEM TEMIIEPATypbl U BPEMEHH, MPEACTABISIOT CO-
0011 OrpoOMHBIE HCCIIEIOBATECIBCKUE 3a/1a4i, KOTOPBIE
HEOOXOAMMO PELINTh, MPEXKIE YeM IPOAYKT MOXKHO
OyzeT cuurtarh Oe3omacHBIM Uil motpedutenei. Ilpu
MOJI/IEP)KKE KPYIHBIX YaCTHBIX IPOJIOBOJILCTBEHHBIX
KOMIIAaHMH M TOCYJapCTBEHHBIX YUYPEXKICHUH Npo-
MBIIIJIEHHO pa3BUTHIE CTpaHbl yke Ooiee 20 jeT Haxo-
JIITCS B aBaHrap/e 3Toi oonactu [81].

[Ipumenenue Tteria sBISETCA €0 OCHOBHOM
(yHKUIHEH B MUIIEBOH MPOMBIIIICHHOCTH, TI€ OHO HC-
TIOTB3YETCS ATl CYIIKH TaKUX MPOIYKTOB, KaK MakKa-
POHBI, Kpekeps! 1 3aKycku. Kpome Toro, PU 6511 mpen-
JOXEH I o0paboTKH ceMsH, Ae3uH(eKInn/ae3nH-
CEeKIINU MIPOAYKLIUU u IIPOLIECCOB
ractepusalyy/crepuiu3anui. B ruiaHe ymydmeHus
KayecTBa MHIIEBBIX NPOAYKTOB M  yMEHBIICHHUS
HarpeBa MOBEPXHOCTU BO BpPEeMs MPOIIECCOB CTEPUIIH-
3all1M PaJMOYaCTOTHBIH HarpeB NMEET MPEUMYIIECTBO
repesl MUKPOBOJHOBBIM HarpeBoM. MopernpoIyKThl,
MaKapOHBI, SHIa U Aaxe Ype3BbIIaliHO pasHOOOpa3HbIe
MIPOXYKTHI, TaKUE KaK Ja3aHbsl W3 TOBSAMHBI, yNaKo-
BaHHbIC B OTPOMHBIC KOHTEHHEPHI U IJIUTENHEHOTO
XpaHEHHs, — BCE 3TO OBUIO MPEATI0KEHO B KauecTBE
BO3MOXKHBIX OOBEKTOB JUI paliO9acTOTHONW CTEPHIIH-
3anuu. Hanbonee pacmpocrpaneHHBIME U 3 deKTrB-
HBIMU U1 DPOMBIIIIJICHHOT'O HMCIIOJIb30BaHUA MCTOJa
UK sBnstoTcs BbIeYKa (B TOM YHCIIE IEeYeHbe, MHUILa
U 4Yaif), CylIKa NpOAYKTOB C HU3KMM COAEp KaHHEM
BJIaru (BKJIIOYAs KPyIbl, Kode, Kakao, MyKa, Kpymbl U
Yaii) 1 o0kapka MPOAYKTOB (B TOM YHUcie Kode, Kakao
¥ TTaHUPOBOYHBIE cyxapw) [12,18,35, ].

Tab6muma 1.
[IprMepsl pe3yIbTaToOB TEPMHUYECKOH 00pabOTKH MUIMIEBHIX MPOIYKTOB
HUc-
IIponyxr IIpouecc PesynbTar TOY-
HHUK
MukpoBOTHOBasI TACTEPU3AIUS IPUBOANUT K CHIYKCHUIO
MukpoBoHOBas — Ia- N
ButamuHa C Ha 9,2% 10 CpaBHEHUIO C TPaJUITUOHHBIM
3enenas gacons | crepuzanus 1pu 915 o N [82].
HArpeBoM u motepsimu xjgopodumia A 33,9%, 28,3% wu
MHz o
15,3% COOTBETCTBEHHO.
N [Tocne 28 nHeit xpaHeHus oOpasell, TPUTOTOBJICHHBIN B
Koxreitns MukpoBoJHOBasi  ma- JIHEH XP Paset, Tp
o MHUKPOBOJHOBO# Te4YH, UME OOJBIIYI0 aHTHOKCHIAHT-
amebCUHOBOTO | cTepusanust mpu 65°C, [83].
HYI0 AaKTHBHOCTh, Y€M MPU TPAJUIUOHHOM METOJIE
COKa ¢ MOJIOKOM | 60 cekyHn
HArpeBaHUsL.
CKOpOCTh CYIIKH U A€3UH(EKIUSA 0Ka3aIuCh 3PHEKTHB-
WudpakpacHas cymika P Y . ey b
Puc ou 60 °C HBIMH. YJIy4YIlIeHHE Ka4eCTBa, CpOKa XpaHeHHs U kaue- | [84].
P CTBa IIOMOJIA.
PucoBrie  o1- | UK-cymka  ropsumMm | Huskoe comepaHue >KUPHBIX KHACIOT C MCHBIINM Bpe- [12]
pyou BO3IYXOM MEHEM BBICBIXaHUSI. '
. . WuakrtuBanust E. coli, L. Monocytogenes, Salmonella
S16nounblii cok | OMuYeckuil Harpes L [12].
Typhimurium
" N Wnaxtusanusa E. coli, BosgeiictBue OH He oka3bIBajio
S16nounblii cok | OMu4ecKkuil HarpeB [12].
BIIVMSIHASL HA aHTHOKCUJIAHTHYIO aKTHBHOCTB, IBeT U pH.
XoJIoIHBIE TOYKH U TOPSYHE TOYKH OBUTH OOHAPYKEHBI
. BIIOJIb KPasi BEPXHETO CEUCHHS M TCOMETPUUECKOTO IICH-
T'oBsoxkpn KO- | PagmoyacTOTHEIN
Sackn HarDeB Tpa 00pasiia COOTBETCTBEHHO. JAHHOE UCCcienoBanue Bel- | [85].
p SIBUJIO 3HAYMTEJIbHBIA MMOTCHIMAI MacTEPU3alUU TBEp-
JIBIX MHILIEBBIX TPOyKTOB PU
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4. TlpuMeHeHUE HeTepPMHYECKOii 00padOTKH B
NHINEBOH MPOMBIILIEHHOCTH.

[TumeBasi MPOMBINUICHHOCTh OCYIIECTBMIIA 3HA-
YHUTENBHBIC KalUTAIbHBIC BJIOXKCHHUS B epepadaThiBa-
I0IIMe TpennpusITHs, ynenss ocoboe BHUMAaHHE HC-
MOJIG30BAHUIO TIPOBEPEHHBIX BPEMEHEM TpaJUINOH-
HBIX METOJIOB TepMHYECKOH 00paboTku. MmuHepasl,
BUTAMHMHBI U JPYTUC MUTATEILHBIC BEIICCTBA B IHIIIE,
KOTOpBIE 00JIaIaI0T MOJIE3HBIMU CBOWCTBAMH, TAKUMH
KaK [TMTMEHTBI, aHTHOKCUJIAHThI i OHOAKTHBHBIE MOJIE-
KyJIIbl, Pa3pYILIAIOTCs IPH BBICOKUX TEMIIEPATypax Mpu-
rorosiernsa [12]. MHOrodnciieHHBIE TPOLECCHI, HC-
MOJIb3yeMble B IPOHM3BOACTBE MPOIYKTOB MHTAHMS,
3HAYUTEJbHO CHWXKAIOT MUILEBYIO IEHHOCTh. JTH IH-
TaTeNbHBIC BEIIECTBA HEOOXOIMMO COXPAHSTh B MHIIE-
BBIX IPOJYKTax, HCIOJIb3Ysl HOBBIE MOJXO/bI K pa3pa-
00TKE TPOLECCOB, NMOCKOJIbKY OHH YyBCTBUTENBHBI K
HIUPOKOMY CIIEKTPY (PU3MYECKUX Y XMMHUYECKHX CIIO-
c000B 00pabOTKH, KOTOPBIE MOTYT HPUBECTH K IIOTEPE
OHMOJIOrMYECKON MOJE3HOCTH, OKHCIUTEIbHON erpa-

JAIAU 1 IPSKACBPEMEHHOMY WIIM YaCTUIHOMY BBICBO-
00XIEeHNUIO. AJNIbTEPHATHBHBIE METOABI TEPMHUECKON
00paboTKN THIIEBHIX NPOAYKTOB IPHOOPETAIOT BCE
OoJibllice 3HAUCHHE B PE3YJIbTATE PACTYIIEro NoTpedu-
TENBCKOTO CIIPOCca Ha HOBBIE METOJbI 00pabOTKU IH-
LIEBBIX MPOAYKTOB, KOTOPHIE OKAa3bIBAIOT MEHbIIEE
BJIMSHHE Ha IMHIIEBYIO LIEHHOCTh M O0Ilee KaueCTBO
MIPOYKTOB MUTaHMs. TepManbHble METOABI TPOU3BO/-
CTBa TPOTYKTOB ITUTAHUS MPEICTABISIOT HHTEPEC IS
YYeHBIX, POU3BOANTENCH TPOTYKTOB MUTAHUSA U TO-
TpeOHuTeNe, MOCKOIbKY OHH OKa3bIBAIOT HE3HAUHUTEIb-
HOE BIMSHHE Ha OPTaHOJENTHIECKUE M MHUTATECIHHBIC
KayecTBa MPOMYKTOB HHUTAaHHUS, OJHOBPEMEHHO IIPO-
JUIeBast CPOK MX XPaHEHHUs 3a CUET MOJaBJICHUS/YHH-
YTOXKEHUSI MUKPOOOB [12]. CunraeTcs, YTO 3TH METOIBI
OJIIeP)KUBAIOT Ka4eCTBO Ha OoJiee BBICOKOM YPOBHE,
noTpeOIIsist IpU 3TOM MeHbllIe dHepruu. Bkyc, HeoOxo-
JMMbIE MUHEPAJIbl ¥ BUTAMHHBI, MAaKCUMaJIbHO COXpa-
HSIOTCS TPH HETEPMUYECKOW 00paboTKe MHIIEBBIX
MPOAYKTOB TIPH TEMIIEpaTypaxX HIKE TeMIepaTyp, He-
00XOAUMBIX U TEPMUIECKON MacTePH3aIHH.

Tab6muma 2.
[IpuMepsl pe3yIbTaTOB HCIOIB30BAHUS HETEPMUIESCKHM METOI0B 00pabOTKH
[TumeBoit mpoayKT MeTton PesynpTaT Bicnosib30BaHUs Uctounuk
3aMopokeHHAas — Ky- HPP Wunaktusanys Salmonella u noseimenue xaue- [86]
pHUHas TpyaKa CTBa Msca
Cumwxenue KoiaudecTBa Enterobacteriaceae
CBuHBIE KOJIOACHI Ba- N
HPP IUICCEHHU U IPOXKell. MUHUMAaTbHOE IPOU3BOI- [87]
PEHO-KOITYCHBIC
CTBO OMOTE€HHEIX AMHHOB.
DKCTpaKIKUs ¢ TIOMO- | MakcuMalibHOE U3BJICUCHHUE TIEKTUHA U ToJHde-
TomarHble BBDKUMKH [12].
1[I0 YJIBTPa3ByKa HOJIOB
Crelp Hape3aHHLI B WMHakTUBaLys IaTONEHOB MMUIIEBOIO MPOUCXOK-
P mHap Y®-06myueHue P [12]
YIIaKOBKE JICHHSI
Mono4yHoKHuCIas To- .
030HHPOBAHHUE IMoxasnenue E coli u Salmonella [88]
BSDKbBSI TYIIIKA
. Y®-u3nydyenne u at- | CHIDKEHHUE KOJUYECTBAa MATOTCHOB IHUINEBOTO
Komuensrii 10coch [12]
MocdepHas Iia3Ma | MPOMCXOXKICHUS
Bunorpanusiii, ana-
N UmnynbecHOE  DIleK- .
HACOBBIN M KIIFOKBEH- MuakTuBanus Saccharomyces cerevisiae [12].
AL COKI TpHUYECKOE TI0JIe

HenpepreiBHas o6padotka meromom PEF mempu-
MEHHMa JUIS TBEPIBIX MHUIIEBHIX MPOAYKTOB, & TOIBKO
JUTS JKUJIKHX, TIepeKaunBaeMbIX HacocoM. TexHomorus
HUMITYJIbCHOTO JJIEKTPUYECKOTO OIS HCHOIb3YeTCs
JUISA TTAaCTEPHU3AIMK IIHPOKOTO CHEKTpa MHUIIEBBIX MPO-
JYKTOB, TAKHX KaK COKH, MOJIOKO, HOTYPT, CyIIbI U KU1~
kue siua [12]. s o6padorku PEF npuemnemst npo-
IYKTBI C HHU3KOW 3JIEKTPOIPOBOJHOCTBIO U OTCYT-
CTBHEM IIy3bIpbKOB BoO3ayxa. st Qaxrtuueckoi
00paboTku 3a30p B pabodell 30HE KaMephl JOJDKCH
OBITh MEHBINE, YeM pa3Mep KPYIMHEHIINX YacTHI] B
xkunkocta. Meton PEF noka3zan cBoro 3(peKTHBHOCTH
npu 00paboTKe amelbCHHOBOTO, SOJIOYHOTO M KIFOK-
BEHHOI'O COKOB C HU3KOH BS3KOCTBIO U 3JIEKTPOIIPOBOI-
HocThio [38]. CormacHO HemaBHEMY HCCIICIOBAHHIO
aTneTbCHHOBOTO COKa, KOTOPHIi Obl1 00paboTtan PEF u
xpaHuics npu temneparype 4°C B teuenue 112 nHeid,
M3MEHEHHUE 1[BETa (PPYKTOBBIX COKOB OBLIO MEHBIIE B
cokax, oopaboranusix PEF. D10 cBs3aHo ¢ Tem, 4To, B
OTIIMYHE OT TEPMUYIECKH NAaCTEPH30BAHHOTO COKa, TIPH
MPEeBpaICHHA aCKOPOMHOBOW KHUCIOTHI B (ypdyporn

MIPOMCXOIUT MEHbIee NoTeMHeHue. Taxe OblIH Tpo-
BE€ZICHBI OOIIMPHBIE HCCIICTOBAHUS MO UCIOIb30BaHUIO
ob6padorkn PEF B mpombImuieHHBIX MacmTabax,
ObUIO TMOKa3aHO, 4TO0 OHAa 3((deKTHBHA A KUAKHUX
NPOJYKTOB, TAKUX KaK pPYKTOBBIE COKH, MOJIOKO, JKH/I-
K€ silia ¥ Ipyrue MpoayKThl, KOTOPbIE MOXHO Iepe-
KauuBaTh [39].

KiroueBbIMM  3a/lauaMM  SIBIISIIOTCSL  TIPOJJICHHUE
CpOKa TOJTHOCTH MUILEBBIX IIPOAYKTOB, HOBBIIICHHE HX
9KOHOMHYECKOH pPEHTa0EeNbHOCTH, YJIydlIEeHHE HX
(YHKIMOHAJIBHBIX ¥ TEKCTYPHBIX CBOMCTB M 00ecrede-
HUE MHKpPOOHOJIOTHYECKOH CcTabuiIbHOCTH. Pesyinb-
TaThl MCIOJB30BaHUS YIbTPa3Byka B IPOIIECCE JKC-
TPAKLMU MOKa3aly, 4yTo 3a 39,5 MUHYT BBIXOA DKCTpa-
THPOBaHHBIX ~ OWMOAKTHBHBIX  KOMIIOHEHTOB  ObLI
yBenmueH 10 94% , 9TO sIBiAETCS YIy4IICHHEM TI0
CPaBHEHHIO C BBIXOJIOM, JIOCTUTHYTBIM TIPH HEHPSMOI
obpaboTke ynmbTpasBykoM [12]. Beimo jokazaHo, 4To
YIIBTPa3BYK YIIydIIaeT MPOIECcC SKCTPAKIIMK Maces 13
IUTOIOB OJIMBHI, COEBBIX O00OB M JIBHSHOTO CEMEHH.
Ero Taxke NCIIONb3YIOT I BBIJICJICHNS] ONOJIOT NYECKH
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AKTHBHBIX COCIWHEHUH M3 MSAKOTH Pa3lW4HBIX (PpyK-
TOB W oBomlel. Bricoka 3pekTHBHOCTH TpoIlecCcOB
YJIBTPa3BYKOBOH (pUIBTpALIMM B MOJIOYHOW HPOMBILI-
JICHHOCTH IIpU IPOU3BOJCTBE HAMUTKOB [5,12]. B npo-
M3BOJICTBE ChIpa UCIIOJIb3yeTCst MeMOpaHHas GpuiIbTpa-
IUsL JUIsL OTJENICHUS] MOJIOYHOTO OeJKa OT APYTHX CY-
XHUX BEIIIECTB MOJIOKA. Hcnonb3oBaHue
YJIBTPa3BYKOBOI TEXHOJIOTHH JOKa3aJlo CBOIO 3ddek-
TUBHOCTH B Ka4ecTBe criocoda mpeaBapuTeIbHOH 00pa-
60TKe mepen 3aMOpaXMBAaHHEM, CYIIKOH M OPYTHMH
Croco0amMy KOHCEPBHPOBAHUS IHIIEBBIX NPOTYKTOB,
COKpalias BpeMsI ponecca U OKa3bIBas IOJIOKHUTEINb-
HOE BIIMSIHUE Ha Ka4eCTBEHHBIC ITOKA3aTEIN TOTOBOTO
nponykra [12].MeTox oOJIydeHUs] WUCIIOJIB3YETCS IS
KOHCEPBUPOBaHUS MUILEBBIX NMPOAYKTOB , TaK KaK d(¢-
(beKTHBEH MPOTUB TaKUX MATOI€HOB, KaK 30JI0THCTHIH
CTa(hMIIOKOKK, CaJbMOHE/UIA M KHIIEYHAas Iajouka.
Bce Oosnbliie TaHHBIX CBUIETEIBCTBYIOT O TOM, YTO U3-
MEHEHHE WHTEHCHBHOCTH OOJIyYeHHs OKa3bIBaeT Cy-
IIIECTBEHHOE BIIMSIHAE HA YHUUYTO)KEHHE OOJIE3HETBOP-
HBIX MUKPOOPTaHU3MOB B ITUIIEBBIX MPOoAyKTax. O0my-
YeHHe MsAca  MpPOJUIEBAacT €ro  XpaHEHWe B
XOJIONWIbHHKE. Pe3ynbTaTsl HCClleIOBaHMUS TOTOBOH K
YHOTPeOJICHUIO KYPHIIBIL, XpaHUBIICHcs B TeueHne 15
THEH 1 00JydeHHOH raMMa-rydamu npu go3ax 0, 1,5,
3 u4,5 xI'p, moka3aiu BEICOKYIO CTENIEHh HHAKTUBAIIUU
co 3nauenmsamu D10 0,680,0,397 u 0,601 cooTBet-
creerno misi E. coli, L. Salmonella typhimurium u
Listeria monocytogenes [12]. MukpoGHble TOKCHHBI H
BUPYCHI 00JaJal0T 3HAYUTENBHONH YCTOHYUBOCTBIO K
MOHM3HUPYIOIUM oOiydeHustM. OJHAaKO CcoYeTaHue
TETIOBOTO M HOHU3UPYIOIIETO N3Ty4YeHUI MOXKET ObITh
3((eKTUBHBIM CIIOCOOOM B TOCTIDKEHHUH Meneil 0e3-
ONaCHOCTH TIHIIEBBIX NPOAYKTOB. [lo3ToMy HeobOxo-
JVIMBI TaIbHEHIIINE HCCIIEAOBAHUS AT pa3pabOTKH py-
KOBOJICTB ¥ PEKOMEH/IAIii 110 KOMOWHHPOBAHHBIM 00-
paboTkaM MPOTHB OHOJOTHYECKUX OIACHOCTEHl B
MUIIEBBIX MPOIYKT

3akiiloueHue

Metonpl HeTepMHUUECKOM 00pabOTKM Bce Halie
HCTIONIB3YIOTCSI BMECTO TEPMUYECKHUX MPOLECCOB B ITH-
IIEBOIl MPOMBINUIEHHOCTH, IMTOCKOJBKY OHH CIOCOO-
CTBYIOT IIPOM3BOJCTBY O€30IIaCHBIX, MUTATEIBHBIX U
YCTOWYMBBIX K XpaHEHHIO MTPOAYKTOB nutanus. Cokpa-
IICHHE BpeMeHH 00pabOTKH, HU3KOE SHEpromoTpediie-
HHE U TeMIlepaTypa, yJIy4IlIeHHOE Ka4eCTBO IHIIEBBIX
MPOJIYKTOB (BKJIIOYAs YIIy4IIEHHE IIBETa, BKyca M CO-
XpaHEHU [TUTaTeIbHBIX BEIIECTB), yIydlIeHHas QyHK-
[IHOHAJIBHOCTH, O0JIbIIAst IKOJIOTHYHOCTH U OoJee uin-
TENBHBIA CPOK XPaHEHHs — BOT JIMIIb HEKOTOPHIE U3
MPEUMYIIECTB HETEPMUYECKHUX MPOIIECCOB TI0 CpaBHE-
HHUIO C TepMUYECKUMH Tpoueccamu. Xots merog HHP
MPUHATO CYUTATh HanOojee MpUEeMIIEMBIM CIIOCOO0M
HeTepMHUUYECKOi 00paboTKM ISl TPOMBIIUICHHOTO HC-
MOJb30BAHUS, €r0 BBICOKA CTOUMOCTb YCTaHOBKH
OCTaeTCsl OCHOBHBIM CAEPKHBAIOIMINM (DAaKTOPOM ISt
HIMPOKOTO MPOMBIIIJIEHHOTO BHEJAPEHUS] U UCIIOJNB30-
BaHUs B MUIIEBON MPOMBIIIIEHHOCTH. Kax b1l MeTo
00paboTKN UMEET CBOM MPEHMYIECTBA M HEJIOCTATKH,
MOSTOMY BaXHO B3BECHTh BCE «3a» H «IIPOTHBY,
MPEeX/ie 9eM MPUMEHSTh €r0 B TeXHOJOTHYECKOM IIPo-
Iiecce MPOMBIIIIIEHHOTO POM3BO/ICTBA.
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Abstract

To date, Macedonia does not have any officially recognised chicken breed. For centuries, the primitive indig-
enous "kamenjarka" hen has been living in this region (Karova, Urosevi¢, Mandi¢, 2023). Like all other primitive
chicken breeds, the kamenjarka is characterised by small body size, extraordinary vitality and adaptability to dif-
ferent living environments. The hen is resilient to different climate conditions. It does not display particularly good
production characteristics, since its body mass is only up to 2 kg (Karov, Kolev, 2021), and it lays up to 180 eggs
per year (Karova, Urosevi¢, Mandi¢, 2023).

The subject of this study is to determine the mass of the kamenjarka's egg and its basic morphological param-
eters: length (L), diameter (D) (Balackij, 2009), shape and shell colour. There is no data on the kamenjarka's egg
parameters in the available scientific literature, hence the data presented in this study is the first to be published.

Over two months, the eggs of four laying hens were collected every day. The hens live in spacious boxes and
have enough space for foraging and catching insects, but they are limited by a fence, since there are quite some
predators around. In addition to what they find when foraging, they receive a mix of concentrated natural feed.
The hens are in perfect health. During two months, 37 eggs were collected.

Keywords: “Kamenjarka”, egg, egg mass, egg parameters, Macedonian heritage, poultry.

Material and approach The egg mass varied between 36 g and 54 g

For determining the egg mass, an electronic scale  (n=37). Considering the distribution of the egg mass
"Galbac 927" was used. Adigital Vernier caliper was  frequency, we can see that the weight from 36 g to 43
used to determine the parameters L and D. The shell g was represented by only one egg each (2,7%). The
colour was assessed visually, and the egg shape was de-  largest number of eggs, i.e. six, had a mass of 44 g
fined according to the model given by Balackij (2009).  (16,2%), while the second largest number of eggs

Results weighed 49 g, represented by five eggs (13,5%).
Table 1
Distribution of egg mass frequency, g, (n=37)
Weight (g) Frequency Percent
36 1 2.7
39 1 2.7
41 1 2.7
42 1 2.7
43 1 2.7
44 6 16.2
45 1 2.7
46 2 5.4
47 2 5.4
48 4 10.8
49 5 135
50 3 8.1
51 3 8.1
52 2 5.4
53 2 5.4
54 2 5.4

100.0

w
~

Total
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According to Article 45 of the Law on the quality
of agricultural products published in the Official Ga-
zette of the Republic of Macedonia No. 140 of
21.20.2010, chicken eggs are graded in four categories.
The smallest eggs (S) weigh less than 53 g, medium
eggs (M) weigh between 53 g and 63 g, large eggs (L)
are from 63 g to 73 g, and extra large eggs weigh more
than 73 g.

According to the official classification established
by the Ministry of Agriculture, Forestry and Water
Economy, the kamenjarka's eggs belong to the category
of small eggs. Only two eggs weighed 53 g and 54 g,
respectively, and hence are considered medium.

At this point, an inaccuracy in the definition of
limit values has to be pointed out: The category of small
eggs (S) is defined as 53 g and smaller, while medium
eggs (M) are defined as weighing from 53 g to 63 g.
Therefore, the question arises whether a 53 g egg be-
longs to category S or M? A category's minimum value
has to differ from the next smallest category's maxi-
mum value. Hence, if the S category encompasses eggs
of 53 g and less, the M category should start at 53,1 g,
and the same principle should be applied to the limit
values of all categories accordingly.

Picture 1: Electronic scale for measuring mass
(Picture: M. Karova)

The length (L) of the eggs ranged from the minimum value of 52,00 mm to the maximum value of 59,80 mm.
The largest number of eggs, i.e. six (16,2%), was 55,00 mm, and the same amount of eggs was 59,80 mm long.
We can see that, with regard to length, the variation interval is not very large.

Table 2
Egg length, mm, L (n=37)

Length (mm) | Frequency Percent
52.00 1 2.7
52.50 1 2.7
52.90 1 2.7
53.00 2 5.4
53.50 3 8.1
54.00 3 8.1
54.50 1 2.7
55.00 6 16.2
55.90 1 2.7
56.00 6 16.2
56.50 2 5.4
57.00 3 8.1
57.50 1 2.7
58.00 5 13.5
58.80 1 2.7
Total 37 100.0
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Picture 2: Measuring egg length (L)
(Picture: M. Karova)

The diameter of the eggs (D) was measured at the maximum width (n=37). The variation interval of the
measurements (mm) is relatively small, spanning from 39,00 mm to 42,00 mm. Therefore, we can state that the
egg width is a rather constant value. The largest number of eggs, i.e. 16, had a diameter of 40,00 mm (43,2%). 11
eggs (29,7%), the second largest number, had a diameter of 41,00 mm.

Table 2
Distribution of egg diameter frequency (D) (n=37)
| Width (mm) Frequency Percent
39.00 4 10.8
39.50 1 2.7
39.60 1 2.7
39.80 1 2.7
40.00 16 43.2
40.10 1 2.7
41.00 11 29.7
42.00 2 5.4
Total 37 100.0
As for the shell colour, the shell of all 37 eggs was of dirty white colour.
The egg shape was determined according to Balickij's model (2009) .
Table 3
Egg shape according to Balackij (2009)
extended egg-shaped egg-shaped pear-shaped ellipsoid
23 (62,16%) 12 (32,43%) 1(2,70%) 1(2,70%)

As we can see from Table 3, there is no doubt that the largest number (62,16%) of the Macedonian ka-
menjarka's eggs are extended egg-shaped, followed by egg-shaped. Pear-shaped and ellipsoid egg shapes are rare.

Table
Descriptive statistics
Parameter N Minimum Maximum Mean Std. Error Std. Deviation
\Weight (@) 37 36 54 4741 0.69 4.20
Length (mm) 37 52.00 58.80 55.47 0.29 1.81
\Width (mm) 37 39.00 42.00 40.27 0.12 0.75
Conclusion Due to the relatively small sample in this study,

From a general point of view, variation intervals  similar studies should be conducted, observing the mor-
are not large and standard deviation is represented by  phological characteristics of the eggs during the entire
small values. The indigenous kamenjarka chicken laying season and encompassing, if possible, a larger
breed, which is being raised to this day with nextto no  number of hens.
human interference, lays eggs of quite standardised
shape and mass.
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