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FEATURES OF THE SPREAD OF PHYTOPATOGENIC FUNGI IN THE VEGETATIVE AND
GENERATIVE ORGANS OF FODDER PLANTS
(IN THE EXAMPLE OF ALFALFA PLANT)

Aliyev 1.,
PhD in biology, Leading researcher,

Institute of Microbiology of the Ministry of Science and Education, Baku, Azerbaijan

Gasimova G.,
PhD in biology, Leading researcher,

Institute of Microbiology of the Ministry of Science and Education, Baku, Azerbaijan

Hasanova V.,
PhD in biology, Senior researcher,

Institute of Microbiology of the Ministry of Science and Education, Baku, Azerbaijan

Ahmedova I.
PhD in biology, Leading researcher,

Institute of Microbiology of the Ministry of Science and Education, Baku, Azerbaijan

Abstract

https://doi.org/10.5281/zenodo.7989169

The presented work is devoted to the study of the propagation characteristics of phytopathogenic fungi in
both underground and aboveground vegetative and generative organs of cultivated fodder plants, including differ-
ent varieties of alfalfa. It has been determined that, Ascochyta viciae Lib., A.imperfacta Peck., A.trifolii Bond.,
Sclerotinia libertiana Fuck., Ustilago Zeae Beck fungi can spread equally in all organs of the alfalfa plant, that is,
in both generative and generative organs. They are also called “universal fungi”. At the same time, it was known
that Microsporum commune Rabh., Fusarium oxysporium Schl and F. bulbigenum Cke et Mass fungi infect only
the leaf, Rhizopus nodosus Namysi only the flower, and Pythium de baryanum Hess, Fusarium sporotrichiella
Sacc only the root. These are called “specific fungi”. Also, comparison of vegetative and generative organs of
alfalfa plant shows that leaves are most infected with diseases.

Keywords: fodder plant, vegetative organ, generative organ, phytopathogenic fungus, “universal fungi”,

“specific fungi”, plant disease.

Introduction. In modern times, the demand for
cultivated agricultural plants, including fodder plants,
which are of economic importance, is constantly in-
creasing. Thus, the fact that fodder plants, especially
cultivated alfalfa are rich in plant protein, fix the free
nitrogen of the atmosphere and transform it into nitro-
gen compounds in the soil, not only increases its im-
portance as a fodder plant, lent also greatly increases
the productivity of the soil[1; 2; 3]. However, in recent
times, the disturbance of the bioecological balance has
led to the activation of organisms forming a number of
ecological groups in the environment, especially pho-
topathogenic fungi. This, in turn, leads to a 15-30% de-
crease in productivity, which directly or indirectly af-
fects the productivity of cultivated fodder plants[4; 8].
In this regard, the use of technical,agrotechnical, chem-
ical and biological control methods of fodder plants, in-
cluding the cultivated alfalfa plant, not separately, lent
in a complex manner, has been experimentally con-
firmed in the conducted research and considered suita-
ble for the purpose.

Objective. The purpose of the presented work was
to study the specific interactions between the cultivated
fodder plant and photopathogenic fungi, and the char-
acteristics of their spread on the vegetative and genera-
tive organs of the plant.

Materials and methods. Researches were carried
out in fields where alfalfa is grown in Bilasuvar and

Saatli regions. It should be noted that the alfalfa plant
was intensively watered during cultivation, depending
on the stage of the vegetation period. Cultivated varie-
ties with high productivity, including Absheron, Lider,
Goyazan, black alfalfa, etc. The samples were taken
from both above-ground and underground vegetative
and generative organs of cultivated alfalfa. Which as an
underground organ of the alfalfa plant, was taken both
from the root and around the root, i.e from the rhizo-
sphere.

At the same time, samples were obtained from the
above-ground organs of the alfalfa plant, including
stems, leaves, flovers and seeds. Planned route and sta-
tionary observation methods, which are widely used in
mycology, were used for sampling. It should be noted
that sampling was carried out in different seasons of the
year and in different phases of the alfalfa vegetation pe-
riod . in the course of research more than 950 samples
of 4 varietes of alfalfa were taken and mycological ex-
aminations were carried out[5; 6; 7; 9].

The obtained results and their discussion. In the
course of the research, it became clear that the distribu-
tion of phytopathogenic fungi living on the cultivated
alfalfa plant and Considered to be the causative agent
of this or that pathology on the vegetative and genera-
tive organs of the host plant differs sharply from each
other. So, Ascochyta Viciae Lib., A.imperfecta Peck.,
A trifolii Bond., white rot agent, Scleratinia libertiana
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Fuck., powdery milden agent, Ustilago Zeae Beck,
which are the causative agents of ascicytosis pathology.
They are equally distributed in almost all vegetative
and reproductive organs of the alfalfa plant, respec-
tively. In order words, such mushrooms are also called
universal mushrooms.

But a number of fungi, including Macrosporium
commune Rabh. “black mold”, Fusarium oxysporium
schl., settled only on the leaves of my clover plant and
F.bulbigenin Cke et Mass “wilting” by infecting only
the leaf organ, Rhizopus nodosus Namysi “dry rot” ley

infecting only the flower organ Pithmu de Baryanum
Hess, Fusarium sporotrichiella Sace. Fungi settle only
in the root organ and form “root throat” pathologies. In
other words, such mushrooms are called “specific
mushrooms”. Because these fungi show a selective at-
titude towards the organs they live on .

At the same time, comparing the vegetative and
generative organs of the alfalfa plant according to the
prevalence of pathologies, it is clear that the leaves are
the organs most infected with diseases (Figure 1).

90 -

60 -

50 A

40

10 A

Prevalance of pathology (in %)

Root Stem

Leaf
Different organs of alfalfa plant

Flower Seed

Figurel. Pathology recorded in vegetative and generative organs of alfalfa plant.

As can be seen from the picture, the generative or-
gans of the alfalfa plant, especially the seeds, are con-
sidered to be the least susceptible to fungal diseases. In
our opinion, as much as the settlement of phtopatho-
genic fungi on different organs of the plant, including
alfalfa, depends on the functional activity of the plant
organ, it also depends on the eco-biological character-
istics of the fungus.

Conclusions. It should be noted that, regardless of
the localization of fungi in any organ of the alfalfa
plant, the pathologies they cause directly affect the
physiology of the plant, thereby significantly reducing
its productivity from the cultivated alfalfa plant, it is
considered effective to use intensive cultivation
techonolgy, including proper tillage. In addition, in or-
der to protect cultivated fodder plants from mycologi-
cal pathologies, systematic mycological analyzes
should be carried out and the phytosanitary situation
should be evaluated.
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Abstract

The article presents the results of studying the photoprotective effect of the gel based on melanin on the model
of ultraviolet erythema. The use of gels containing melanin, as well as melanin and menthol, the comparison drug
photoprotective cream "Africa kids", had a protective effect on the functioning of cells, reducing the toxic increase
in the content of total NO metabolites in the blood serum after ultraviolet irradiation on the 3rd day of the study,
respectively, 1.7 1.67 and 1.5 times in relation to the control.

AHHOTANHSA

B cratne peACTaBJICHBI PE3YJIbTAThl U3YUCHUA (bOTOHpOTeKTOpHOFO ﬂeﬁCTBHH I'ejid Ha OCHOBE MECJIaHHMHA Ha
MOJIeNN yABTpadHoIeToBOi spuTeMsbl. [IpuMeHeHne remnelt, cogepkanx MeTaHuH, a Takoke MEJIaHMH U MEHTOI,
mpemnapaT cpaBHEHH POTO3aIUTHEINA KpeM «Africa kidsy, oka3piBaio 3ammTHOE BIUSHAE HA (DYHKIIMOHUPOBAaHUE
KJICTOK, CHIDKAsI TOKCHYECKOE YBEIIMICHUE CONePKaHUS CyMMapHBIX MeTa0oauToB NO B CBIBOPOTKE KPOBH, ITOCTIE
yIbTpaduoIeTOBOro 00IydeHNs Ha 3-1 CYyTKH HCCIEOBaHUS, COOTBETCTBEHHO, B 1,7 1,67 u 1,5 pa3a mo otHomIe-

HHUIO K KOHTPOIJIIO.

Keywords: UV protection, gel, metabolites, melanin, rats, rheology
KaroueBbie ciioBa: Y ®-3ammra, reib, METa00IUTHI, METIAHHUH, KPBICHI, PEOJIOTHS

W3BecTHO, YTO MHOTHE 3KCTPAKTHl pacTeHuil 00-
JIaJjal0T MHOXKECTBOM BHIOB OMOJIOTHYECKOH aKTHBHO-
CTH, OCOOBII MHTEPEC MPECTABIAIOT X (OTOMPOTEK-
TOpHBIE CBOWCTBA, aKTHBHO M3y4YaeMble B HACTOsIIEE
BpeMsi MHOTHMHU crienuanicramu [1-4].

CornacHo mnpexacrasineHusiM D.U. ITlonnaka, M.
Bepronema u ap. [5] cyOcTaHIum, morydaeMble U3 pH-
POIHOTO CHIPBS, OE3BPEAHBI, 00JIaJaf0T MOIOXKUTENb-
HBIM (PU3UOJIOTUUECKUM ¥ KOCMETHYECKUM JICHCTBHEM
Ha KOXy. [IpuMeHeHne nmpupoaHbIX KOMIUIEKCOB OHO-
JIOTHYECKH aKTHBHBIX 100aBok (BAJl) B MemuiuHe u
KOCMETHYECKUX CPEICTBAX IO3BOJISIET NPUOIU3UTD HX
3pGeKT K (QU3NOJOTHUSCKOMY JCHCTBUIO HATYypalib-
HBIX BEIIECTB BHYTPEHHETO MeTabosm3Ma. [Ipupoansie
¢uIbTPB 0071aJAI0T BBICOKOM CTOHKOCTBIO K OKHCIIE-
HUIO ¥ BO3/ICHCTBHUIO TEMIICPaTyphl, CHIDKAIOT OTPHUIIA-
TENIBHOE BO3JCHCTBHE CBOOOJHBIX PAJMKAIOB Ha JIH-
MBI KOJKHBIX MOKPOBOB IIPH OTCYTCTBUHM TOKCHYE-
CKHX TPOSIBIICHHH.

[TpupoaHbII TUTMEHT METaHUH SBJISIETCS YHUBEP-
CaJIbHBIMU TPUPOJHBIMU Y D-DUIBTPOM, U MOXKET C
YCIIEXOM IIPUMEHSTHCS B KauecTBe GPOTONPOTEKTOpa B
(hoTo3anUTHBIX cpecTBax. [6-8]

3amuTHOE NeficTBHE MeNaHWHAa OT MOHH3HPYIO-
IIET0 U3Ty4eHHUs T0Ka3aHO MHOTOYHUCIEHHBIMHU JKCTIe-
puMeHTanbHbIME pabotamu [9-14]. Kepebun FO.J1. u
COTPYJHHKH TaKXe MPEAIoJIaraoT, 4YTo MO BO3JEH-
crBueM Y ®-BUIMMOTO 00IydeHHs, MOTJIOMIEHHAsT Me-
JIAaHUHAMH SHEPTHS MOXKET PacCenBaThCs B BUJIE TEIUIa
WJIM YaCTUYHO HCIIONb30BATHCS B OOPATUMBIX OKUCIH-
TEJIbHO-BOCCTAHOBHUTENBHBIX PEAKIUAX XHHOH-THIPO-
XHHOHOBBIX CTPYKTYp MeJaHuHa [15]

VYastpaduoneroBoe (YD) uzmyueHue HpHU BO3-
JICCTBUU Ha YEIIOBEUECKUI OPraHM3M CIIOCOOHO BBI-
3BIBaTh HEMEIJICHHBIE W OTCPOYCHHBIC MATOJIOTHYE-
ckue 3¢ ¢eKTs, BKIOYaonme (GOpMHPOBAHUE 3PHU-
TeMBbl ¥ MUTMEHTAllUd, MECTHYI0 U CHCTEMHYIO
MMMYHOCYTIpeccHIo, porocrapenne u (hoTokaHIepore-
Hes [16-18]

VYuuThIBasg BO3MOXKHOCTb OKUCJIUTEIBLHO-BOCCTA-
HOBHTEJIBHBIX peakuuil ¢ yuactueM Monekyist NO u ee
MPOU3BOJIHBIX, IPH HEOJIArOMPHUSATHBIX YCIIOBUSAX METa-
0onmM3Ma MOXXET BO3HHUKHYTH HHUTPO3WINPYIOIINN
ctpecc. Iloatomy KoHTpoias 3a ypoBHeM NO-
METa0ONHNTOB SBIAETCS aKTyalbHOW 3amadeil 6moxu-
MUH.

Jlokazano, yro oxcup azora (NO) obOpazyercs Ke-
paruHonmtamMu nocie obmydenuss YOB [19]. Takoe
BbIcBOOOXIeHNE NO SBIISIETCS 10303aBUCHMBIM, a Ke-
PATHHOIMTHl KOHCTUTYTHBHO 3KCIpPECCUpPYIOT dep-
MeHT, HeoOxoauMmeid urs cuaTe3a NO [20]. Y mopckoit
CBUHKH THpruMeHeHne wuHruOmropa NO-cuaTazel (L-
NMMA) npuBeno K BOSHUKHOBEHUIO KO3(QHIHeHTa
3amuTel ot coiana (SPF), pasroro 8,71. ABTOpEI ipH-
LIUTA K BBIBOJY, YTO 3TOT MEAMATOP MOXKET OBITH OC-
HOBHOI! 4aCThI0 HHTEIPUPOBAHHOTO BOCHATUTEIHHOIO
orBeTa Ha Y O-u3inyyeHue, BEAYIIEro K Ba3ouIaTaluu
u spureme [21]. CymiecTByeT HEOOXOAUMOCTD Jaib-
HeHImuX ucciae 0BaHui, HallpaBICHHBIX HA BHIBICHUE
MIOTEHIMATBHBIX MAapKEpPOB U MEIHATOPOB, OTpaXKaro-
IIUX TEYEHWE BOCIAIUTENBHBIX M3MEHEHUI B KOXE,
MHAYUUpOBaHHbIX Y ®-u3zyuenuem. HoBble naHHBIE
TIOMOTYT yTOYHHUTH MEXaHU3MBbI hopmupoBaHus YD-
SPUTEMBI, a TAK)KE IPOTHO3UPOBATH CTPYKTYPHBIE H CO-
CYAMCTbIE U3MEHEHHSI.

Ienbto maHHOI PabOTHI ABIANOCH U3YyUCHUE BIIH-
SHUE Telll Ha OCHOBE MeJIaHWHA, HA YPOBEHb MeTabo-
JINTOB OKCHJIA a30Ta MPH JIOKAJIBHOM YibTpaduosiero-
BOM OOJTy49eHHUH KOXKH KPBIC

Meroauka

B xauecTBe 00BEKTa HCCIIEAOBAHMS MPHUMEHSIIN
pa3paboransblii B IHCTHTYTE OHMOOPTaHUYECKOW XH-
MHUH (OTOIPOTEKTOPHBII Telb Ha OCHOBE MEJIaHUHA,
BBIJIEJICHHOTO U3 000JIOYEK CEeMSH KallTaHa KOHCKOTO
(Aesculus hippocastanum L.).

B xauectBe mpemapara cpaBHEHUs CIryxua 3 %
kpeMm ¢otozammrHei 150 My, mpomsBogurens OO0
«®Dnopecan», Poccuss T'OCT 31460-2012, cepus
02.19.148.

Mooens ynompaghuonemosoii 3pumemot. OTBITHI
OBUTH TIPOBEIEHBI Ha MOPCKUX CBHHKax maccoi 340-
450 T, mpenMyIIecCTBeHHO OeJIoro 1BeTa, 000€ero mosna.
Bocrnanenue BbI3BIBAIN yIbTPaHOIETOBEIM 00ITyde-
nuem (Y®=1000 BATT, 220 V). PaccrosiHue ot
JIaMIIbl O MOPCKOM CBHUHKHU cocTaBuio 15 cm. Jlmu-
TENBHOCTh 00JydeHHs cocTaBisiia 5 MuH. 3a 24 yaca
JI0 OTBITA Y KUBOTHBIX BBICTPUTAIN W JACHHIMPOBAIN
Y4acTOK CHUHHOM MOBEPXHOCTH, Ha KOTOPYIO IMEpes
oOyuenneM HakiIagsIBaH Tpadaper (2x2 cM). 3a gac
JI0 BBI3BIBAHUS BOCHAJICHHS T'elIM M Ma3b HAHOCHIINCH
TOHKHM CJIOEM, ITOCJIe Yero JIeYeHHE MPOI0JIKAJIOCh.
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Mas3pb 1 renu NpuMeHsUIN €XEeAHEBHO 1 pa3 B CyTKHU A0
TIOJTHOTO 32KHUBJICHUSI.

Jnst onpenenenus MeTaboJIMTOB, KPOBE Opaiti 3
KOHBIOKTHBBI IJ1a3a JI0 HAHECEHHUS TeJIsl U BO BpeMsl Jie-
YEHUSL.

Coaep:xanue o0mux MetadoautToB NO B ChIBO-
POTKE KPOBH OIPENEIISUTH CIIEKTPO()OTOMETPUUECKUM
MeTOZOM uepe3 4 uaca, Ha 1-e, 3-u u 6-e cyTku Merton
OCHOBAH Ha PEeaKIMyd HUTPHUTOB C peakTUBOM I pmcca,
KOTOPBIH IpeAcTaBiIIeT co00H cMech paBHBIX 00BEMOB
BogHOTO pactBopa 0,05% N-Had T THICHINAMUHA U
1% pacTBOpa cynb(aHuIaMuaa B YKCYCHOH KHCIIOTE.
JlaHHBIA METOA KOJIMYECTBEHHOI'O OIPENEICHUSI HUT-
PHUT-HOHOB OCHOBaH Ha CIIOCOOHOCTH NMEPBUYHBIX apo-
MaTHYECKHX aMHHOB B IPHCYTCTBHU a30THUCTOM KHC-
JIOTHI 00Pa30BBIBATH MHTEHCUBHO OKpPAIICHHBIE AUA30-
coemuuenust [11,12].

Becnioponubie Oenble  1a00paTOpHBIE  KPBICHI-
CaMIIbl COJIEPXKAINCH B CTAHJIAPTHBIX YCIOBHUIX BHBa-
pust. ConepskaHue KpbIC B BHBAPHH U IIPOBEICHUE IKC-
MIEPUMEHTOB COOTBeTCTBOBaNH «lIpaBmiiam mpoBeme-
HUSA paboT C WCIOJNB30BAaHUEM SKCIEPUMEHTAIBHBIX
JKUBOTHBIX», Pa3paOOTaHHBIM H YTBEPKICHHBIM M3
CCCP (1977 r.), a Taxke IpUHIMIAM XeITbCHHKCKOM
nexmapanuu (2000 r). JlekanuTanuio >KHBOTHEIX IIPO-
M3BOJMJIM C MOMOIIBIO 31eKTpoOpuTBhl Hair Trimmer
Model V-030, Made in P.R.C.

Peonozuueckue 3aeucumocmu U3y9IeHsl Ha po-
TAIlMOHHOM BHCKO3UMeTpe Mapku «Peorect-2», KOTo-
pblﬁ TO3BOJIACT IPOU3BOANUTHL UBMCPCHUA TUHAMUNYC-
CKOM Bs3KOCTH. MI3MepeHus BEeIICh MIPH TeMIIepaType

|_|_|

KoHueHTpauums cymmapHbix metabonutoB NO, MkM

25 °C B mUPOKOM HHTEPBAJIC BI3KOCTH, 00JIACTH
Hanpspkenus casura 2—280 I1a, obmacTs ckopocTeit
casura 1.5 1o 1310 ¢, uncno o6opoTos 5/13-243
mun! 1 TouHoCTH M3Meperus 3—4%.

Cmamucmuueckylo 00padomky TOITy4SHHBIX
JIAHHBIX TIPOBOJIMIIM C ompesesieHneM kputepus CTbio-
JCHTa C TOMOLIbI0 CTATHCTHYECKUX IPOTpaMm
Windows Excel 2010 [13].

Pe3yabTaTsl M UX 00CyKIeHHE

Paspabortannsrit B8 HCTHTYTE OHOOpTaHMYECKON
XUMHHU (POTOIPOTEKTOPHBIH TeIb MPENCTABIAET COO0
TEeNIeBYI0 OCHOBY, COCTOSIIyI0 W3 KapOormomna-0,5%,
rnunepuHa-5%, cnupTa-5%, korcepsanrta-0,1%. B ka-
4yecTBe (OTONPOTEKTOpa B TelIEBOM OCHOBE cOIEp-
sxurest mesranua-0,05% u menToi-0,5%.

PesynpraThl MccnegoBaHUS MOKa3ald, YTO Yilb-
TpaHoJIETOBOM 00IydeHNE KOKH KPBIC IIPH 3aIaHHBIX
rapaMeTpax BBI3BIBAET YETKYIO KOXKHYI0 peakuuro. Ha
MEPBBIC CYTKH MOCIIE O0IyUSHHSI Y BCEX KOHTPOIBHBIX
JKUBOTHBIX MOABUJIACH BBIpAXKCHHASA THIIEPEMUA, OTCK
TKaHEH M BIHOCJICACTBHUU NOBPCKACHUC KOXKHBIX I10-
KpPOBOB ¢ oOpa3oBaHHeM TIpy0oil remMopparmdeckoit
KOPKH Ha 3-5-€ CyTKH 3KCIICPHMEHTA.

st n3ydeHus BIUSHUS POTONPOTEKTOPHOTO Test
Ha copepxanue MeTabonuToB NO, y HHTaKTHBIX, KOH-
TPOJIBHBIX U ONBITHBIX KPBIC Opalli KPOBb H B CHIBO-
pOTKE CHEeKTPO(OTOMETPHYECKUM METO/IOM OIIpeie-
JISUTA YPOBEHBb METOOOIUTOB (Tab. 1, pucyHok. 1).

VHTaKT
Nel KoHTponb ocHoBa

Ne2 OcHoa+MenaHnuH-0,05
Ne3 OcHoa+MeHTton-MenaHnuH-0,05

B0EAE0

Ne4 Kpem ¢hoTo 3almTHBbIN

& & &

60=
40=
N ﬂ ﬂ ﬂ
0 I | 1 L I |
S S8 S SLE S
(9 9 '»(; q,(l 6;0 '»(J Q’O 6;0 \'(/ (b(: 6;0 \'(/ (b(: (OO

Puc.1. Cooepacanue memabonumos NO 6 cvi6o0pomke Kpogu y dHCUBOMHBIX

HUccrenoBanus conepxanns MeTaboautoB NO B CBIBOPOTKE KPOBU KPBIC KOHTPOJIBHBIX TPYIIIT IOKA3aJI0, Ha
1 cyTkm mocie oOIydeHus colep:KaHie CYMMapPHBIX METa0O0JIMTOB MPEBBIIIANIO MTOKA3aTEIN Y HHTAKTHBIX KPBIC B
1,46 u 1,4 pa3a, uepe3 3 cyTKu COOTBETCTBEHHO B 2,49 u 2,2pa3a, a uepe3 6 queit 1,56 u 1,47 pasza.
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Tab6muma 1

BiusiHue ucciieyeMbIx 00pa3noB reJisi HA ypoBeHb CyMMAapPHbIX MeTa00/IMTOB MOHOOKCH/Ia 230Ta B
ILUIa3Me KPOBH KPBIC € 3KCIePUMEHTAJIbBHBIM YJILTPA(HOIECTOBLIM 0:K0r0M (3pHTEMAa) B CpaBHEHHH pede-
peHTHBIM npenapatom (M+m; n=5)

HCCIICAyEMbIC BCIIIECTBA,

KonnenTpamus cymmapHabsIx MeTaboautoB NO, MKM,

Ip., (M=£m) /BpeMs HcCIIeTOBAHUS CYTKH
FPyHbl 1 cyTku 3 cyTkH 6 CyTKH

1 WHTakTt 33,18+2,17 30,2542,63 32,1242,65

2 KoHposts 48,50+3,22 75,42+4 .44 50,0844,15
*p=0.005564 *p=0.000051 *p=0.008119

3 Kontpons-Y® obmydenne+rens ocHOBa 46,40:£4.22 65,62:4,54 47,23£3.25
* p=0.027066 * p=0.000267 * p=0.008702

40,3+2,67 44,31+3,16 42,10+3,07

4 Pems ¢ Menauron-0,05% p=0.077285 | *p=0.011137 p=0.043412

5 T'ens ¢ memanunom-0,05% + menroin-0,1% *%2:’350?_%’71291 *?)5:,(1)%238,;??5 sgélgjgi%%

6 doTo3ammuTHBIN KpeM cepun«Africa kids» 42,57%3,60 >0,28+4,08 42,09:3,58
p=0.060622 *p=0.004424 p=0.060220

[Mpumeyanue: *p= 110 OTHOIIEHHIO K HHTAKTY

Coneprxaane cyMmMapHBIX MeTabomuToB NO B CHI-
BOPOTKE KPOBH KPBIC B OIBITHBIX I'PYIIax ¢ MEJIaHHU-
HOM (Tp.3 1 5) u mpenapaToM cpaBHeHHs (Tp.6) Ha 1
CYTKH TOCJIe OONydeHHMs MOKa3ajo, YTO COAEPKAHHUE
CYMMapHBIX METa00JIUTOB IOCTOBEPHO HE MPEBBIIIAIO
MOKa3aTeJM y MHTaKTHBIX Kpbic. Ha 3 cyTku nocine 00-
Jy4eHHs B KOHTPOJIBHBIX TPYIIAxX COJCpXKaHHUE CyM-
MapHbBIX METa0OJIUTOB JOCTOBEPHO IMPEBBIIIANO0 MOKa-
3aTeNiu Y MHTaKTHBIX Kpbic B 1,46, 1,49 u 1,67 pa3a. Ha
6 CcyTKM SKCIEpHMEHTa U3MEHEHHE COJCpXKAHUA CyM-
MapHbIX MeTabosinToB NO M3MEHSUTHCh HE JOCTOBEPHO

4,5

S

ANHamMmmn4yeckaa BA3KOCTb
= (6] N (] w

(%]

3,5
2,
1,
0,
0
20 25 30

10 OTHOWICHWIO K IOKAa3aTelsIM WHTAKTHOH TPYIIBI
KHBOTHBIX.

Ha cTaOunpHOCTH reneBOil KOMITO3UINH BIHSET
TEMIIEPaTypHBIH (aKTop, MO3TOMY MBI HCCIEIOBAIN
BJIMSHHE TEMIIEPaTypbl Ha JUHAMHYECKYIO BSI3KOCTh
refisi ¢ MEIaHUHOM M MEHTOJIOM U OINpeNeNuiIn yCio-
BHS XpaHeHUs. Peosormueckue uccienoBaHus IPOBO-
aunu npu Temneparypax 20, 25, 30, 35, 40°C, onn
IIpECTaBJICHbI HA PUCYHKE 2.

35 40 45

TemnepaTypa

Pucynox 2.
Huazpamma 3asucumocmu OUHAMUYECKOU BA3KOCMU 2€/151 C MEAAHUHOM U MEHMOLOM O MEeMNepamypbl

Ha pucynke 2 npencraBieHa 3aBUCUMOCTb JMHA-
MUYECKOH BSI3KOCTU OT HANpsDKEHUs CABUra TeleBoi
KOMIIO3UIIUH TIpH Temnepatypax ot 20 o 40°C. U3 pu-
CyHKa 2 BHIHO, YTO IIPH YBEJIHUYEHHH TEMIIEPaTyphl
BA3KOCTB Ielis CHIKaeTcs. IIpu yBenndeHnn remmepa-
Typsl oT 20 10 30°C auHaMuYeckas BA3KOCTb resieBoil
KOMIIO3UITNH He m3MeHseTcs u pasHa 4,2 [la-c, mpu
temnepatype 35°C puHaMuueckas BA3KOCTh CHHKa-
erca no 3,8 Ia-c, npu Temneparype 40°C Bs3KoCTh
camkaercs 1o 3,5 Ta-c, npu Temneparype 45°C Bss-
kocTh maaaer 1o 3,0 Ia-c, resb CTaHOBUTCS MSTKHM,

TEeKy4rM. MBI IpearosgaraeM, 4ro B CTPYKType Tels
MIPOUCXOJAT TIPOLIECCH Pa3pbiBa MEKXKOMIIOHEHTHBIX
KOHJICHCAIIMOHHBIX U KOAryJISIMOHHBIX BUIOB CBSI3eH,
YTO TIONTBEPXKIACTCS U TAHHBIMHU JTHTEPATypsI [22].

Takum 00pa3zoM, TeMIiepaTypHbIe HCCIIEIOBAHUS
HOKa3ajly, 4To TOBbIIIeHNe TeMuepatypsl ¢ 30 1o 45°C
TpagycoB, CHIDKAET AWHAMHYECKYIO BSI3KOCTH ¢ 4,2 10
3,0 ITa-c, cOOTBETCTBEHHO, pEKOMEHAYEMEBIi TeMIepa-
TYPHBIH PEXHUM XpaHEHHS TeJisl COCTAaBIISIET HE BBIIIE
35°C.
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ITpoBeneHHbIe UCcCIE0BAHNS TO3BOJIMIIN CACTAT
CJICYIOIIHE BBIBOIBI:

1.JIeueOHO-nIpOdMIIAKTHYECKOE NPUMEHEHUE Te-
JIel, coniep KaliuX MeJaHuH, CHUKaIM MHTEHCUBHOCTh
JKCIEPUMEHTAIBHOTO Y D-001y4eH st y KpbIC.

2. IlpenapaTsl HE TOJBKO JOCTOBEPHO CHIDKAIIU
CYMMapHyI0 HWHTEHCHUBHOCTb O3PHUTEMHOW peakuuu
KOKH KpbIC, HO M OKa3bIBaJIM 3alIUTHOE BIMSHHE Ha
(yHKIIMOHMPOBAaHNE KJIETOK, IPEAOTBpAIIas TOKCHIe-
CKO€ YBEJIMUCHUE COICPKaHNsI CyMMapHbBIX METa0oIu-
ToB NO B CBIBOPOTKE KpPOBH TIOCIE YIHTPAPHOIETO-
BOTO OOJTy4IeHUS.

3. Haubonpmee me4eGHO-TIPOPHUIAKTHYECKOE
JeificTBre HaOmoaamu y rens NeS, B cOCTaB KOTOPOTO
KpoMe MeJlaHHHa BXoaul U MeHToI. 1o addexTuBHO-
ctu renb Ned mpubmnkaincs K JIEHCTBHIO Mperapara
cpaBHEHUs, a reib NoS mpeBoCXoIuI ero.

4. TemnepaTypHbIe HCCIICIOBaHUs OKa3aJd, YTO
nosbieHne Temneparypsl ¢ 30 no 45°C rpamycos,
CHM)XKAeT AMHAMHMYECKYHo BsizkocTh ¢ 4,2 o 3,0 Ia-c,
COOTBETCTBEHHO, PEKOMEHIYEMBII TeMIepaTypHBIi
PEKUM XpaHeHus rels cocTapiser He Bbime 35°C.

[omyaeHHBIE pe3yNbTAaThl OTKPHIBAIOT IEPCIICK-
THUBBI JAITBHEHUIIEr0 U3YUYEHHS Tellsl C MEIAaHHHOM, KaK
(hOTOTIPOTEKTOPHOTO CPENCTBA, CIIOCOOHOTO Mpeny-
MpeXKaaTb BOCTIAJICHUE B YCIIOBUAX MOBBIIIICHHON qyB-
CTBUTEIILHOCTH KOXHU K Y D-0011ydeHuro.
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Abstract
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Adaptive features of different population groups of rodents to environmental conditions are given. The species
included in the fauna, characteristic of the northern cold zone, the Turan plain, African and Indian fauna, as well
as the secondary adaptation of species to arid zones, are analyzed.

AHHOTaLUA

[TpuBonsTcs amanTanMoOHHBIE OCOOCHHOCTH Pa3HBIX HOIYNALHOHHBIX TPYII I'PBI3YHOB K 9KOJOTMYECKUM
ycnoBusiM. IIpoaHann3upoBaHbl BUABI BXOASAIINX B COCTaB (DayHBI, XapaKTEPHBIE I CEBEPHOM XOJIOHOM 30HBI,
TypaHckoil paBHHUHBI, ahpPUKAHCKON M MHAWHCKOHN (ayHBI, a TakKe BTOPHUYHAs aJanTalys BUAOB K apHIHBIM

30HaM.

Keywords: adaptation, fauna, population, species composition, ecology, region
KaroueBbie ciioBa: aganranus, GpayHa, MOMyJISAIKsA, BUIOBOU COCTaB, SKOJIOTHUS, PETHOH

OcCHOBHasl LieJIb MCCIIEIOBaHUs - aHanu3 (popMu-
POBaHMS U aAaNTAUOHHBIX 0COOCHHOCTE! pa3HbIX I0-
MYJIAMUOHHBIX TPYIH TPBI3YHOB K 3KOJOTHYECKUM
YCIOBUSIM.

MarepuanoM Ui HCCIECIOBAaHMSA, MOCITY>KHIN
MHOTOJIETHBIX HAOIIONCHNI M3Y4eHHsS BHIOBOTO CO-
ctaBa Tpe3yHOB @epranckoil momuHbBI(Y30eKUCTaH).
BunoBoii coctaB M BO3pacTHBIE CTPYKTYPBI OIpeae-
JICHBI 110 MOP(OJIOTHYECKUM MPHU3HAKAM, & TAKXKE UC-
MOJIb30BaHBI O0LIHME 300J0TUUECKHE METOAbI  KapTo-
rpaduu [1,2,4,5].

depranckas T0JMHA PACIIOJIOKEHA B BOCTOYHOM
gactu Y30ekuctana(40° 54' 03"c.ur. 71° 45' 28" B.71.).
E€ reorpaduueckas u30mauus B OKpy>KEHUH Top IpH-
BeJIa K MOSIBJICHUIO MHOXKECTBA BUJIOB U ITOJJBH/IOB.

Hayunsle u 300reorpaduyeckue MaTepHabl
[3,6,7,8] mOKa3bIBAIOT, YTO B YETBEPTUUHOM MNEPHUOAEC
®depranckas 10JIMHA SBISIIACH OJHUM M3 sIEPHBIX [IEH-
TPOB BUI000pa30BaHusI.

OcHoBHOE s1po (ayHBI COCTABISIIOT cHOPMHUPO-
BaBILUECS B JAHHOM PETMOHE BHBI, B TOM 4ncie Mus
musculus Pallas-nomosas mpiub, Citellus relictus
Kaschkaroy-penukrossiii  cycnuk, Allactaga elater
Licht-mansrii TYIIKaHYHK, Spermophilopsis
leptodactulus Licht- Tonkomamsiii cycmuk, Rattus
rattoides Hodgson-typkectaHckas Kpbica, Cypok MeH-
36upa (Marmota menzbieri Kasck.), Ellobius talpinus
Pallas-o0b1kHOBEHHAS CJIETIYILIOHKA, Meriones
meridiannus Pallas-nonynennas necuanka.

HexoTopble BUIbI, Takue Kak OoJbIIasi HecYaHKa
(Rhombomys opimus Licht.), ramapuckoBast necuanka
(Meriones tamariscinus Pall.), Gonpmoi TymKaHIHK
(Allactaga jaculus Pallas), xenterii cycnuk (Citellus
fulvus Licht ), mpucoenuammmce k TepuodayHe ¢ HKBa-
Topa yepe3 TypaHCKUE paBHUHBI.

Lepus tolai Pallas-3asi; Tomait, Microtus afganus
Thom- acdranckas moneBas Msbib, Meriones
tamariscinus Pall- TamapuckoBas necuyanka, Allactaga
jaculus Pallas- Gosnbioii TymikaHYMK BCTPEYAIOTCS B
AcraHucTaHe U MpUHAMICKAT K HHAUKUCKOH dayH

B mpormecce amuTensHOro pasBUTHS Onaromapst
OTHOCHUTEIIbHOMY COBEPIICHCTBY OpraHU3aluy, a
TaKKe CIOCOOHOCTH IPUCIIOCAONUBATECS K BEChMa
pa3HOOOpa3HBIM YCIOBHUSM OOWTAaHMSA, TPHIZYHBI pac-
HNPOCTPAHMWIUCH TT0 BCEM OMOTOIAM OT CTEIH JI0 BHICO-
KOropbsi. XapakTepHOCTh (ayHbl rpbi3yHoB dDepraH-
CKOM IOJMHBI 3aKIIOYAaeTCsl B TOM, YTO HEKOTOpPHIE
BUJIBI TPBI3YHOB: OOJIBINIasA, KPACHOXBOCTAs, TaMapucC-
KOBasi, IOJYACHHAs IE€CYAHKH, MaJbli TYIIKAHUMK,
MIPEACTAaBICHBl CAMOCTOSATENILHBIMI TIO/IBU/IAMH, BO3-
HUKIINMH B pe3yibTare reorpaduueckoil Hi3MEeH4YNBO-
CTH, B OCHOBE KOTOPOH JIeXxaT CBO€OOpa3HbIe yCIOBHS
CYIIECTBOBAaHUS TO/ABUAOB U Treorpaduyeckux (opm.
Oo0oramienue BUJOBOTO COCTaBa PETHOHA MPOHM30IILIO,
B OJIHMX CIIydasx, 0€3 CO3HATEeNbHOTO yd4acTHs 4Yello-
BeKa IyTeM €CTECTBEHHOTO pacceleHus(cepast Kprica,
KPacHOXBOCTAs IleCYaHKa, CIEIyIIOHKa), a B APYTUX —
MyTeM aKKIMMAaTH3auu(OHIATPa, HyTPHUs, HOPKA).

Cienyer OTMETHTB, 4TO Ha Tepputopun deprau-
CKOM JONMHBI CypoK MeH30upa, pelnuKTOBBIN CYCIHK,
JIMKOOpas, JIECHas! COHs, JIECHAsI MBIIIb, cepedpHcTas U
ap4oBast HOJIEBKM B OCHOBHOM 3aHMMAIOT TOpPHEIE Jieca
U BBICOKOTOpbE, a TymKkaHduk CeBeplioBa, MaJblil
TYIIKaHYUK, JOMOBasI MbIIIb, TAMAPHCKOBAs IIECYaHKa,
TIOJTy/IeHHAs] TlecYaHKa, OoiblIas NecyaHKa BCTpeda-
I0TCSI B TJIIMHUCTO-IIEOHNCTON 30HE.

Oco6oe BHUMaHHE 00paIaioT Ha ce0sl TPBI3YHBI,
IIMPOKO PACCEIMBIINECS Ha 3eMJISX, OCBOCHHBIX IS
BBIpAIMBaHHUS CEJIbCKOXO3SHCTBEHHBIX KYJIBTYP, H
BCTPEYAIONINECS B PA3IMYHOTO poja CTpoeHHsAx. M3
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TPBI3YHOB HanOoJee MPUCIOCOOICHHBIX K OOMTAaHHUIO B
HACEJICHHBIX ITyHKTaX MOXHO OTMETHUTb CEPYIO, TYpKe-
CTAaHCKYIO KPBICY, OOBIKHOBEHHYIO CJICIYLIOHKY U J0-
MOBYIO MBIIIIb, @ TAKXKe KPACHOXBOCTYIO IIECUAHKY.

Kak BUIHO U3 BBILIIEU3JI0KEHHOTO, IPHCOETIUHE-
HHE BUJIOB U3 Pa3HBIX PETMOHOB K Hallel (ayHe 3aBuU-
CHT OT TPHUPOJHBIX IKOJIOTUYECKHX ycioBHH. biaro-
MPUATHBIE SKOJIOTUYECKUE YCJIOBHSI CAETAaTN BO3MOXK-
HBIM IIPOHNKHOBEHHE MHOTHX BHIOB.

Ha pannem stame mosiBieHue Mops “Tertnca” u
MIEPHOINYECKOE BBICHIXaHHE, IOHMKCHUE €TI0 YPOBHS
CO3JaTH OJIaTOTIPHUATHBIE YCIOBHUS AJISI PACCENICHUS KH-
BOTHBIX. B 3TOT mepuon cBsI3b CEBEpHBIE 30HBI CO
Cpenneit Asueii B Buie MocTa cieiainu Oonee Omaro-
NPUATHBIM JUIsl TPOHUKHOBEHUSI MHOTHX BuaoB. Ilo-
9TOMY B Hamlel (ayHe BCTPEHArOTCSl BUABI XapaKTep-
Hble 17151 CeBepHOro peruoHa, A3uu, K 3KBaTopy.

Hamu nccnenoBanus MokaspIBaioOT, 4TO B HACTOSI-
11ee BpeMsi B CTPYKType apeasia U YHCICHHOCTH (ayHbl
TPBI3YHOB IaHHOTO PETHOHA TI0/ BO3ACHCTBUEM aHTPO-
MOT€HHBIX (JAaKTOPOB MPOU3OLUIH ONpPEACICHHBIE H3-
meHeHus. Cokpamarorcs apeaisl cypka Menzoupa, mo-
JIEBKH, PEITMKTOBOTO CYCIIHMKa, OOJBIION, Oy ICHHOH,
TaMapHCKOBOM MECYaHKHU, AMKOOPa3a 1 APYTUX BUIOB.

B Hacrosimmee BpeMsi KpaCHOXBOCTBIE MECYAHKH,
JOMOBBIC MBIIIH, CEPLIC U TYPKECTAHCKUE KPBICHI OCBO-
WM TTOCEBBI ¥ 3CETNIN CTallMOHAPHBIE OCTPOMKH Ue-
noBeka. KpacHOXBOCTBIE MecYaHKH, OOBIKHOBEHHBIE
CJICTIYIIIOHKH M CEPhIe KPBICHI KaKk 0ojiee IIaCTUYHBIC
HKOJIOTHUYECKHUE BUABI TOPA3JIO JIyUllle IpUcIocaldiInBa-
I0TCA K M3MEHEHMAM OKpYyatomeil cpensl. Kacasich
001l TIIOTHOCTH TPHI3YHOB B PA3IMYHBIX THIAX Me-
CTOOOWTaHUs, CIeIyeT YKaszaTb, YTO KyJIbTYPHBIH
TaHamadT, B 9ACTHOCTH OpaIlaeMble TaXOTHBIE 3EMIIH,
MPE/ICTABISIOT CO0O0I caMylo HeOIaronpHATHYIO Cpeay
oOuTaHus.

Crnenyer yka3aTh, 4TO Bpell HAHOCHUMBIH T'PbI3Y-
HAMH CeJIbCKOXO3SHCTBEHHOW MPOAYKIMHU, U OJIM3KUil
KOHTAKT C YCJIOBCKOM, BBI3BIBAIOT HeO6XOI[I/IMOCTB pa-
[UOHAJIBHOW U CHUCTEMaTH4YeCKOH OOphOBI ¢ HUMH B
Depraickoil 10JIMHE.

LAGOMORPHA-3ANILIEOBPA3HBIE
Leporidae-3aiitieBsie

Lepus tolai Pallas-3asiir Tomait nim recyaHuk
RODENTIA-T'PBI3YHbBI
1.Hystricidae-/{ukoo6pa3oBbie

Hystrix indica Kerr-Uuauiickuit aukoodpas
2.Myocastoridae-Hytpro6pa3zossie
Myocastor coypus Molina-Hytpust
3.Sciuridae-bennubn

Marmota-Cypku

Marmota menzbieri-Cypox Men36upa

Citellus-Cycinuxu

Citellus fulvus Licht->XXentsiit cyciuk

C.relictus Kaschkaroy-PenukToBblit cyciuk

4.Gliridae-Conun

Dryomus nitedula Pallas-JIecuas comst

5.Dipodidae-TymkaHuuku

Allactaga jaculus Pallas-Bonbmioit Tymkandnk

A .elater Licht-Maubrit Tymkanank

A saltator Eversvann-Tymkan4uk mpeIryH

6.Muridae-MprmmHbIe

Microtinae-TIoneBku

Mus musculus Pallas-TomoBas MbIib

Apodemus silvaticus L-Jlecuast MbIIIib

Rattus-Kpsicet

Rattus rattoides Hodgson-TypkecraHckas Kpbica

R.norvegicus Berk-Cepast kpbica uiu macrok

Rhombomus-Tlecuanku

Rhombomus opimus Licht-Bonbiras necyaka

Meriones  meridiannus  Pallas-TTonyaennas
necyaHka

M.tamariscinus Pallas-TamapuckoBas necuanka

M.libycus Licht-KpacHoxBocras necuanka

Ondatra zibethica Licht-Onnatpa

Ellobius talpinus Pallas-O6sikHOBEHHAS
CICTTYIIIOHKA

Microtus arvalis Pallas-O6sikHOBeHHAs TIOJICBKa
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Forest resources, as a source of supply of raw materials to many sectors of the economy, play an important
role in Ukraine. According to their purpose and location, they mainly perform water protection, protective, sanitary
and hygienic, health and other functions, and provide the needs of society in forest resources.

Wars and hostilities have a significant destructive effect on the environment. They cause the death of living
organisms, lead to the destruction of natural ecosystems. War brings the most devastating losses to forests.

Of all the regions, the South of the country, and especially the Kherson region, suffers the most from military
operations. During the period of full-scale invasion and occupation of the region, Kherson region lost hundreds
and thousands of hectares of forest due to constant fires, a large percentage of forests were mined and littered with
explosive objects, which greatly complicates the restoration of the territories.

Keywords: forest resources, forest cover, reforestation, forest fires, industry reform, forest industry develop-

ment strategy.

INTRODUCTION

The total area of the forest fund of Ukraine is 10.4
million hectares, of which 9.6 million hectares are cov-
ered with forest vegetation. Over the past 50 years, the
area of forests has increased by 21%, and the supply of
wood has almost tripled. Forest cover is 15.9% (the
world average is 30%) (Table 1). There is less than 0.2
hectares of forest per inhabitant of the country (the
world average is 1.4 hectares). Ukraine provides only
30% of its own needs with forest resources [1].

A feature of the age structure of the country's for-
ests is the predominance of medieval forests. The insig-
nificant area of mature, growing and stagnant forests
indicates excessive exploitation of Ukraine's forests in
the past [2]. Only one-fifth of the entire forest stock ac-
counts for forest areas where mass logging can be car-
ried out. In other age segments, only selective felling
can be carried out. In recent years, opportunities for the
development of the logging sector have sharply de-
creased, which requires an immediate review of ap-
proaches to this sector.

In Ukraine, more than 50% of forests are man-
made and require increased care. Current forest areas
are mostly the result of artificial planting.

The forests of Ukraine, according to their purpose
and location, mainly perform water protection, protec-
tive, sanitary and hygienic, health and other functions
and provide the needs of society in forest resources [3,
4]. The main forest resources are located in Polissia and
the Carpathians. In the rest of the country, they are
mainly of soil and water protection importance.

Forests on the territory of Ukraine are very une-
venly distributed. They are concentrated mainly in
Polissia and the Ukrainian Carpathians. Forest cover in
different natural zones has significant differences and
does not reach the optimal level at which forests have
the most positive effect on the climate, soils, water re-
sources, mitigate the consequences of erosion pro-
cesses, and also ensure the production of a larger
amount of wood (Table 1).

For the last twenty years, forest restoration activi-
ties have been taking place with an average annual vol-
ume of 38-40 thousand hectares. Partly this happens
naturally, partly through artificial planting of young
trees. And although there is a slight increase in forest
cover (up to 4%), forest areas are unevenly located.
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Territory and forest cover of administrative-territorial units of Ukraine (01.01.2019)

Table 1

L . Including land Area covered by forest veg- Forest cover, %
Administrative Total territory, - by by
territorial units thousand ha area, thousand hec- | etation of forest plots, thou- total land

tares sand ha
area area
Crimea 2608,1 23915 278,7 10,7 11,7
Vinnytska 2649,2 2606,2 346,5 13,1 13,3
Volynska 20144 1969,2 624,6 31,0 31,7
Dnipropetrovska 3192,3 3035,8 179,2 5,6 59
Donetska 2651,7 2610,1 184,1 6,9 7,1
Zhytomyrska 29827 2934,4 1001,6 33,6 34,1
Zakarpattia 1275,3 1257,1 656,7 51,4 52,2
Zaporizhzhska 2718,3 25428 101,0 3,7 4,0
Ivano-Frankivska 1392,7 1369,3 571,0 41,0 41,7
Kyivska 2812,1 2638,3 624,1 22,2 23,7
Kirovohradska 2458,8 23834 164,5 6,7 6,9
Luhanska 2668,3 26464 292,4 11,0 11,1
Lvivska 2183,1 2140,6 621,2 28,5 29,0
Mykolayivska 2458,5 2331,0 98,2 4,0 4,2
Odeska 3331,3 3118,2 203,9 6,1 6,5
Poltavska 2875,0 2726,6 2474 8,6 91
Rivnenska 2005,1 1962,9 729,3 36,4 37,2
Sumska 2383,2 2352,6 425,0 17,8 18,1
Ternopilska 1382,4 1363,1 183,2 13,3 13,4
Kharkivska 3141,8 3081,9 378,3 12,0 12,3
Khersonska 2846,1 24129 116,3 41 4,8
Khmelnytska 2062,9 2023,3 265,1 12,8 13,1
Cherkaska 2091,6 1955,2 315,1 15,1 16,1
Chernivetska 809,6 791,1 236,7 29,2 29,9
Chernihivska 3190,3 3122,8 665,7 20,9 21,3
Kyiv 83,6 76,9 31,3 37,2 40,7
Sevastopol 86,4 85,5 32,8 38,0 38,4
Total 60354,8 57929,1 9573,9 15,9 16,5

Unfortunately, over the last ten years in Ukraine, about 2.5 thousand hectares of forest plantations suffered
from industrial emissions, 3.3 million hectares of forests were exposed to radiation pollution as a result of the
accident at the Chernobyl nuclear power plant.

The share of destroyed forests exceeds the share of their restoration (Table 2).

Table 2
Volumes of illegal felling of trees by regional forestry and hunting management (2020), m?® [5]
3] 3]
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The scope of protective afforestation measures

does not ensure full afforestation of territories

unsuitable for agricultural production. There is great

concern about the intensive exploitation of forests,
especially in the Carpathian and Polissky regions,

where 29% and 33% of wood reserves are concentrated,
respectively.

Forest fires cause significant damage to the

industry (Figure 1). In 2020, losses from fires reached
19.1 billion hryvnias.
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Fig. 1. Dynamics of the area of forest fires, ha [6]

The system of management of forests, which are
an important part of the environment, and forestry,
which includes state bodies and business entities,
should be based on general principles of management
and principles of environmental management and ori-
ent the development of the sector to sustainable devel-
opment. Sustainable management of forestry should be
considered and carried out in such a way as to ensure
their biodiversity, productivity, ability to perform ap-
propriate ecological, economic and social functions at
the local, national and global levels, without harming
other ecosystems [7-9].

RESULTS AND DISCUSSION

Wars and hostilities have a significant destructive
effect on the environment. They cause the death of liv-
ing organisms, lead to the destruction of natural ecosys-
tems. War brings the most devastating losses to forests,
followed by steppes and meadows, followed by other
types of biotopes [10].

The environment of Ukraine did not escape this
tragedy. In almost a year of the full-scale invasion of
the Russian army on the territory of our country, the
damage to the environment exceeded $38 billion. But
this figure, according to experts, will be much higher

when specialists get access to the currently occupied
territories and the front-line zone [11].

According to the Operational Headquarters for
Fixing Environmental Crimes of the Russian Federa-
tion, of which more than 2,200 cases have already been
recorded, up to 3 million hectares of forests were af-
fected, which is almost a third of the state's forest fund.
Some forests are lost forever.

The amount of damages cannot reflect the real pic-
ture of losses, as dangerous substances enter the air
every day due to forest fires, the burning of petroleum
products and the burning of industrial facilities. Since
the beginning of the war, the number of such emissions
has exceeded 67 million tons.

In addition, the war taking place on our territory
threatens not only the environment of Ukraine, but has
already caused a number of problems for the environ-
ment in Europe. Pollution of atmospheric air, soil, de-
struction of forest resources, pollution of water bodies,
including the Black and Azov Seas, are components of
the environment that have already caused significant
damage. It will take more than a decade to restore the
ecological state of some territories and environmental
components (Figures 2).

Fig. 2.4 huge Ukralman terrltory was under occupatlon orin a zone ofactlve hostilities

Each shelling and explosion, unexploded projec-
tiles cause contamination of soils, water bodies, and air
with the remains of burning fuel materials, pollution
occurs with chemical compounds such as heavy metals,
lead, which will remain and accumulate in soils, plants,
and water bodies for a long time.

The territories of Zaporizhia and Kherson regions,
which have access to the coast of the Sea of Azov and
which are still under occupation today, also have an ex-
tremely negative impact on the ecosystem. All Azov
parks and recreational infrastructure facilities are lo-
cated on the banks of protected areas where military op-
erations are currently taking place. Unfortunately, all
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forest belts and steppes are mutilated by remnants of
military equipment, explosives, and various disposable
materials that the occupiers bring with them. Destruc-
tion of forests and forest strips as a result of hostilities
can lead to a change in the microclimate in the southern
regions. The problem of dry weather and droughts,
which was inherent in these territories, was solved be-
fore the war thanks to the creation of forest strips and
the planting of artificial forests, which retained mois-
ture, protected settlements and agricultural land from
the negative impact of natural disasters.

Of all the southern regions, the Kherson region
and its surroundings suffer the most from military op-
erations. It was in the spring that large-scale fires began
in the region, as the South of Ukraine, in particular

Kherson Oblast, was occupied by the Russian military
from the first day of the Russian-Ukrainian war. During
the period of the full-scale invasion and occupation of
the region, Kherson Oblast lost hundreds and thousands
of hectares of forest. Yes, even on the territories liber-
ated by the Armed Forces, the enemy is shelling, in-
cluding cluster shells, guided aerial bombs. Such
shelling leads not only to the destruction of civilian
homes, but also to large-scale fires that spread across
the steppe and cover forests [12].

The State Forest Resources Agency sounded the
alarm about the destruction of forests in the Kherson
region back in the spring. The total area of fires in-
creased 49 times. The average area of one fire increased
18 times (Figure 3).

Fig. 3. A forest fire in Southern Ukraine (Photo "Ukrainian South" from 05/10/2022)

With the occupation of the region, 4.5 thousand
hectares of forest plantations burned down in the spring
alone. It is currently impossible to give an exact figure,
because hostilities in the region continue. The Russian
military considers the forests dangerous for themselves
- because of the potential shelter for partisans and
Ukrainian special units working behind enemy lines,
and in the liberated territories - because of the possible
placement of the equipment of the Armed Forces. That
is why forests continue to burn on the front line, which
now passes through the Beryslav district.

In the spring of 2022, forests burned in the
Oleshkiv and Skadovsky districts. Foresters have never
faced a tragedy of this scale in the past. There was no
opportunity to influence the situation, those who were
concerned turned to social networks with a request to
spread the word and influence the situation.

Only with the approach of the flames to the
fortifications and checkpoints of the Russian military,
rescuers, foresters, whose equipment and fuel were
taken the day before, as well as local residents, were
allowed to put out the fires.

In May 2022, forest fires in the Kherson region
covered about 800 hectares, and the Russian military
also did not allow anyone to extinguish the fires.

In June 2022, the forest was saved from a large-
scale fire near the village of Zagradivka (Kherson
region) by local residents and the arrival of the fire and
rescue unit of the Kochubey community (Figure 4).
Since this fire has already occurred in the de-occupied
territory, the situation differs from those occurring in
the occupied territories, where neither the local
population, nor foresters, nor rescuers can quickly put
out the fires.
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Fig. 4. After thgﬁré on June 23,2022

(Kochubeivska community, Zahradivka. Photo by Lydia Grigoriev)

The Kochubey community, which includes the
village of Zagradivka, was the first to be liberated from
the Russian invaders on March 31, 2022. The fire and
rescue unit, which was created at the end of 2021, is
now actively involved in extinguishing fires, because
the community understands that it is important to pre-
serve forests, the environment, and unique vegetation.

The forests near Ingulets are artificially created,
they are more than a hundred years old and they per-
form an important anti-erosion function. During the pe-
riod of their existence, quasi-natural forest vegetation
was formed, which today is represented by rare plants,
some of which are listed in the Red Book of Ukraine. It
will not be possible to quickly restore forests and veg-
etation after large-scale fires.

Another large-scale fire occurred in May 2022 on
the Kinburn spit, threatening the destruction of the en-
vironment and unique ecosystems. The fire lasted more
than a week. The fire covered about 4,000 hectares of
forests on the border of the Kherson and Mykolaiv re-
gions. The entire plant world was under threat of de-
struction.

Sandy lands of the peninsula, covered with steppe
vegetation and planted with coniferous trees - Crimean
and common pine. In swampy lowlands there are rem-
nants of relict natural forests where oaks, birches, wil-
lows, and alders grow. On the Kinburn spit, there is also
the largest field of wild red orchids in Europe, with an
area of about 60 hectares. Herodotus Forest is also a
special place: swampy bushes, emerald semi-darkness,
coolness and twisted, moss-covered tree trunks. During
fires, unique vegetation that has been formed for centu-
ries is destroyed.

Today, due to active hostilities in these territories,
it is impossible to study the areas of destroyed forests,
flora, and fauna, as well as to assess the current state of
forests after fires, as well as to calculate damages. The
Russian military not only prevents forest farm workers
from performing their functional duties, but also takes
away equipment, fuel, takes foresters prisoner, and uses
physical violence.

Forests in the Kherson region are artificially
planted, so it will take years to restore them. Oleshkiv

forests were artificially created during the 19th and
20th centuries. The purpose of afforestation of the
sands was to stop their movement by the wind. Artifi-
cial forests are formed by pines of several species, and
white acacia, maple, olive tree, rowan tree, rowan, haw-
thorn and other trees also grow here. There are also nat-
ural forests on the Oleshkiv sands - the remains of
Gilea. Natural forests are formed by common oak,
Dnipro birch, aspen, common alder, and the highest
ash. Natural forests have a very high conservation
value.

Therefore, the longer the hostilities in the Kherson
region continue, the more areas of forests will be lost
due to fires, and the problems related to their demining
will increase.

Before the start of the war, the climatic conditions
were largely softened thanks to the artificial forest mas-
sifs and forest strips created in the past, which formed
the microclimate. In particular, the disruption of eco-
system services caused by the invasion affected the in-
habitants of the steppe zone of Ukraine, the most af-
fected by military actions. Destruction of forest belts
leads to large-scale wind erosion and devastation of en-
tire regions. The loss of even artificially created, but
healthy forests in the south and east of Ukraine will lead
to drier, windier conditions, as well as significantly
higher temperatures in summer and significantly lower
temperatures in winter. In the new climatic conditions,
it will be much more difficult to restore the lost forests.

The restoration of the objects of the nature reserve
fund, forest resources, and land plots is key and is part
of the plan to restore Ukraine after our victory.

The southern part of Ukraine is extremely suffer-
ing from the full-scale invasion of the Russian Federa-
tion. In addition to constant fires, a large percentage of
forests are mined and littered with explosive objects,
which greatly complicates the restoration of territories.
But the task of preserving forests and creating new ones
is urgent.

In today's conditions, it is the Southern region that
needs the most support. As already mentioned above,
the forest farms of the region have always been subsi-
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dized, they did not have enough funds either for devel-
opment or even for survival. This crisis was exacer-
bated by the war due to the increase in the number of
fires and their areas, the littering of forest areas with
dangerous objects. And it takes an average of at least
30-20 years to grow burned and damaged trees.

CONCLUSION

For the restoration of forest resources, along with
the time factor, the availability of finances is also im-
portant. Almost half a billion dollars is only a prelimi-
nary estimate of the damage caused to Ukrainian forests
by the war. The hostilities negatively affected more
than 3 million hectares of the country's forest fund, al-
most half a million hectares of forests are still under
occupation [13].

Today, the state, authorities, and public activists
are actively looking for ways out of the current situa-
tion, are holding meetings with international donors,
and are conducting negotiations on the provision of aid.
Some joint work with international partners is already
underway. A memorandum was signed with UNDP
Ukraine (United Nations Development Program), there
are preliminary agreements on cooperation with the
Food and Agricultural Organization of the United Na-
tions (FAO) on the first stage of damage assessment,
which will be carried out according to international
methods.

Important aspects of effective cooperation with in-
ternational partners are the transparency of mechanisms
for managing financial revenues, the share and sources
of funding for the implementation of the reforestation
program from Ukraine, the creation of instruments for
stimulating investors, including private ones.

Partial answers to these questions have already
been provided in the decision of the NSDC on the pro-
tection, protection, use and reproduction of forests of
Ukraine in a special period [14]. The creation of the
State Forestry Fund and revision of the tax regime of
the forest industry were proposed.

The state forest special fund in Ukraine will have
a wide range of tasks: from the sources of its filling to
the restoration of forestry in the east and south of the
country, most of which have been destroyed or almost
destroyed, the creation of selection and seed centers,
technical re-equipment and digitization of the industry,
other programs and projects aimed at on reforming the
industry.
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Abstract

The article examines the foreign trade activities of Azerbaijan in 2022. Due to the strategy of development of
trade and economic relations implemented in Azerbaijan over the past 20 years, the real volume of the national
economy has increased 4 times, and exports - 15.6 times. In this regard, the total volume of foreign investments
invested in the country's economy, the foreign trade turnover of the AR, its main trade partners, the structure of
export and import of goods are considered.

AHHOTaLUA

B craThe nccenyeTcst BHCITHETOPTroBas AeATENbHOCTh A3epOaiimkana 3a 2022 rox. braromaps peanusyemoit
B A3sep0aiimkane 3a nocnennue 20 JeT CTpaTeruy paciiupeHus: TOProBO-A)KOHOMHYECKUX OTHOIICHHH PeaslbHbIH
00BeM HallMOHATBHOM AKOHOMMKHM BBIpOC B 4 pasa, a 3KCHOpT - B 15,6 pa3a. B cBa3u ¢ 4eM, paccMaTpUBaIOTCs
o01mmii 00beM 3apyOe)KHBIX MHBECTHIINH, BIO)KEHHBIX B 9KOHOMHUKY CTPaHbI, BHEIIHETOPTOBLIH 000poT AP, ero

OCHOBHBIE TOPTOBBIE TAPTHEPHI, CTPYKTYpa IKCIOPTAa U UMIIOPTa TOBAPOB.

Keywords: Azerbaijan's economy, investments, foreign trade activity, diversification.
KiroueBble ¢J10Ba: 5KOHOMHKA A3€p6aﬁ,[[)l(aHa, HWHBCCTUIIMHN, BHCITHETOPIroBas ACATCIIbHOCTD, J_'[I/IBepCI/I(i)I/I—

Kallys.

CrpaHBl MHUpa BEKaMHU CTAapallUCh YCTPOUTH KO-
HOMHYECKOE OTHOIICHHUE B MEPBYIO OYepelb C COCeI-
HUMH cTpaHamu. [louemy B mepByro ouepensb ¢ coce-
nsamu? [TockomnpKy, 4eM Omke TapTHEPHI, TEM MEHbBIIE
OyayT TpaHCHOPTHBIE M JApyrue pacxonsl. Toprossie
OTHOIICHHA TPEOYIOT MaCcCOBOTO NIEPEMEIICHHS ChIPBS,
MaTepHaJIOB ¥ TOTOBOM MpoAyKuuu. K uemy nmpuBOAMT,
B TNIEPBYIO OdYepe]b, HEPABHOMEPHOE paclpeseeHue
SKOHOMHYECKHUX PECypCOB, HECOOTBETCTBHE YPOBHSA
SKOHOMHYECKOW Pa3BUTOCTH CTpPaH, Pa3UIHBIC KOM-
OWHAIMH B UCIIOJIF30BaHHUH ITPOU3BOJICTBECHHBIX PECyp-
COB, YIOBIETBOPEHHE IMOTPeOHOCTEH mMmoTpeduTeneit
CTpaH MHUPA B TOM U B IPYTOM BHE TIPOTYKIIHH 32 CUET
MMIIOPTa U SKCIIOPTA MPOU3BEACHHBIX B Pa3HBIX CTpa-
Hax. [Ipy 5TOM Kakziast cTpaHa ¥ B TOM unciie Azepoaii-
JoKaHCKas PecryOmimka, Kak CyBepeHHOE TOCyIapCcTBO,
yCTaHaBJIMBaeT B OCHOBHOM JBYCTOPOHHHE B3aMOBBI-
TOJHBIE TOPTOBBIE OTHOIIEHUS C 3aMHTEPECOBAHHBIMU
CTpaHaMH MHpa.

Aszep0aii/pkaH Kak paBHOIPABHOE TI'OCYIapCTBO
yzessieT 0coboe BHUMaHNUE B OCHOBHOM K JIBYXCTOPOH-
HUM TOPTOBBIM OTHOIIEHHUSIM KaK CO CTpaHaMH OJIVK-
Hero 3apy0esKbsi, TaK ¥ CO CTpaHaMH JIAJIHETO 3apyoe-
JKbsl, KOTOpBbIE B CBOIO OYEpe]b CO3AAIOT JOIMYECKOE
€/IMHCTBO B Pa3BUTHH U YIIIyOJIeHUH BHEIIHEOKOHOMH-
YECKUX OTHOILICHUH.

Cerognst AzepOaiipkaH JBIDKETCS BIIEpE], YETKO
OTIpEeIISIs IS CBOETO pa3BUTH. B 3TOM rimobanu3a-
[IUOHHOM MHpE TOSIBJISIIOTCSI 0oJjiee KOHKYPEHTOCIIO-
coOHbIE HAIMU, KOTOPHIE BKIAJBIBAIOT OTPOMHEIE
CpeIICTBa BO BCECTOPOHHEE Pa3BUTHE UEIOBEUECKOTO
Kanmurajga U MHOOPMAI[HOHHBIC TEXHOJOTHH, CTABIIHE
OCHOBHBIMH (DAaKTOpaMU Pa3BUTHS TOCYAapCTBa B Iie-
noMm. CTpemiieHHe MOJEPHU3UPOBATh HAIUIO, TOBHI-
CHUTH €€ KOHKYPEHTOCHOCOOHOCTh, MMPHUCIIOCOOUTHCS K
pactymuM TpeOOBaHHSIM HOBOH HCTOPUH W JOOUTHCS
Oyaymiero mporBeTaHus A3sepOaiipkaHa — HEH30eK-
HBIC PEAIU BPEMCHH.

Vxe B Hauane XXI Beka AsepOaiimxaH mpeBpa-
THJICS B OJIHY W3 TUHAMHYHO Pa3BUBAIOIINXCS C SKOHO-
MHYECKOW TOYKH 3pEHHS] CTpaH Ha IOCTCOBETCKOM
mpocTpaHcTBe. Tak, B MUPOBOM PEHTHHIE II100aIbHOM
KOHKYPEHTOCIIOCOOHOCTH, €)KErOHO COCTaBISEMOM
BcemupHabiM dK0OHOMUYECKUM Gopymom (BOD), Azep-
Gaitmxan B 2019 1. mogusuics Ha 11 cTynenei, 3ansB 58
MecTo B peiitunre cpenu 141 rocynapcrsa. OHa 3aHs1a
3-e MecTo 110 «bpeMeHn rocy1apcTBEHHOTO PETYIIHPO-
BaHUSA», 5-€ MECTO MO «YPOBHIO OTBETCTBEHHOCTH ITpa-
BUTEJILCTBA 32 IepeMeHbl», 8-¢ MecTo - no «Konnye-
CTBY JHEW, HCOOXOTUMEBIX JUTsI Havyana OuszHeca» u 10-
e MecTo Mmoo «JloarocpoyHod cTpareruu MpaBUTEIb-
ctBa» [1]. B wacTHOCTH, B MUPOBOM PEHTHHTE TI00aITH-
HOW KOHKypeHTocmocoOHocTH, A3epOaiimxan B 2017-
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2018 romax nmogHsuics B pertunre 137 crpan no 35-ro
MecTa.

ViyunieHue no3unuil B peMTUHTre KOHKYpPEHTO-
CIIOCOOHOCTH TIO3UTHBHO CKAa3bIBAETCS Ha YCIOBHSAX
JIOJITOCPOYHOTO KpeauToBaHus AzepOaiipkaHa co cTo-
POHBI HHOCTPAaHHBIX MHBECTOPOB. B wacTHOCTH, 00IMIA
00BbeM 3apyOeKHBIX MHBECTHIIUMN, BIOKCHHBIX B 2022
I. B 9KOHOMHUKY AsepOaimkaHa, 1o JaHHbIM LleH-
tpamsHOTO bamka (LIb) AP, cocraBmmm 6,2 mupm.
nmoit., uro Ha 30,9% Goinbine mokasarens 3a 2021 rog,.
3a OTYETHBIA MEPHON YIENbHBIA Bec He(TerasoBoro
CEeKTOpa B MHBECTHUIHMAX cocTtaBmwi 71%, a 29% Obin

BJIOKCHO B HEHE(TSHOH CEKTOP SKOHOMHUKH CTPAaHBI
[2].

3a mocnenHee BpeMsi B AzepOaiikaHe npeanpu-
HUMAIOTCSl CepbE3HBIE LIArH 110 YIYYIICHUIO OM3HEC -
CpeJibl, C LIENbIO MPHUBJIEYCHUS 3apyOe)KHBIX HHBECTHU-
muid. T. e. cTaHOBJEHHE M pa3BUTHE HAIMOHAIBHON
SKOHOMUKH A3epOaiiikaHa BO MHOTOM 3aBHUCHT OT €€
YCTOWYMBOTO Pa3BUTHSA, OJHHM U3 OCHOBHBIX (PaKTO-
POB KOTOPOTO SIBJIACTCSI HHBECTULIMOHHAS aKTUBHOCTD
9KOHOMUKH.

ITo nanmem 16 AP, B 2022 1. B IecsaTKy CTpaH-
munepoB no odsemy ITMU B skoHOMEKY A3epbaii-
JokaHa Bonuy (tadu. 1) [2].

Tabmuna 1.
Crpanbl-inaeps! no oobemy IIMU B 3xoHomuky AP 3a 2022 r.

Crpansl Oo0bem ITUU B roa1. Oo0bem ITMU B nponeHTax
BenukoOpuTanus 1759,9 muH. 28
Typuus 1187,1 mumn. 18,9
Kunp 825,7 muH. 13,2
Poccus 517,9 muH. 8,3
Wpau 359,9 57
Snonus 279,4 mnH. 4.5
CIIA 278,3 MiH. 4.4
I IBeiiapust 213,4 man. 3,4
Hopserus 155,9 mmn. 2,5
Benrpus 110,8 miH. 1,8

OJHUM M3 BaXKHBIX CPEJCTB Ha IyTH BOBJICYCHUS
CTpaHbl BO BHEUIHIOIO TOPTOBIIIO SIBJISIETCS TAMOXKEH-
HBII Tapud, 3aKOH 0 KOTOPOM BCTYNHJI B cHiy B 1995
r., a B 1997 r. 6611 pursaT Tamoxernnsiit Koxeke (TK)
AP (8 2013 r. npuHAT HOBEIHA 3aK0H «O TaMOXEHHOM
Tapude»), KOTOPHIH ABIAETCSA BXKHBIM CPEICTBOM TOC-
YIapCTBEHHOTO PETyJIMPOBAaHMS HHOCTPAHHOTO PHIHKA

( IKCHOPT -
38,1 mapa.

A0JLJI.

( HMIIOPT -
14,5 mupna.

JOJLJI.

1 3aIIUTH 5KOHOMHUKH CTPAHbI OT HETATUBHBIX BO3CH-
CTBUY BHEIIHEH KOHKypeH1uu [3].

Cornacno ganabM ['TK, 3a 2022 roj BHEITHETOP-
TOBEIH 000poT A3epbaiimkaHa cocTaBmi 52,6 MIIpA.
nomi. (poct B 1,6 pasa mo cpaBHeruto ¢ 2021 r.). Ilpu
3TOM 3KCIOPT 3a OTYETHBIM nepuoj cocraBua 38,1
miIpA. gomt. (poct B 1,7 pasa), mmmopT — 14,5 mupa.
nom. (poct Ha 24,2%) (puc. 1) [4].

BHEIIHETOProBbIi
odopor - 52,6 mupa.
A0JLI.

Pucynox 1.
Buewnemopeosvie noxazamenu Asepbaiioscana 3a 2022 200.

B crpykType sKcmopTra OCHOBHOH 00BeM MpH-
Iesicst Ha MPOAYKINIO HedTerazoBoro cekropa (92%).
B cTpykType MMmopTa Ha MpPOJOBOJILCTBEHHYIO MPO-
JYKIHIO pHIUIOCh 16,2%, Tabak u TabavHyIO MPOIYK-
o - 0,6%, dhapmanesTrdeckyio npoaykuuio - 4,4%,
ynoopenus - 0,6%, miacTMacchl U U3ICTUS U3 HUX -

3,3%, mpeBecuHy U MPOAYKIINIO U3 Hee - 2,6%, 01exKay
U aKceccyapsl sl OAekIAbl — 2%, YepHbIe METAIUTBI U
n3aenus u3 Hux — 7,1%, mamuHb1, 000pyI0BaHHUE U 3a-
myacTé K HUM — 19,8%, TpaHCIIOPTHBIE CpeicTBa U 3a-
myacti — 12,1%, me6ens - 0,8%, nmpouee - 29,9% [4].
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Ilo nmanHbIM I'OCYyIapCTBEHHOIO TaMOXKEHHOI'O
komurera (I'TK), 3a 2022 rox AsepOaifmxaH ocy-
LIECTBISUT TOProBhle onepanuu co 185 crpanamu.

B 2022 r. Utanus BHOBb COXpaHUNIA CTATyC KPYyII-
HeWIIero ToproBoro naptHepa AsepoaiipkaHa ¢ ToBa-
poobopoTom ceeime 17,3 mipa. mpot., win 46,6% ot
Bcero ToBapooboporta [4]. Ha ceromus cpenu npuopu-
TETHBIX HANIpaBJICHUH COTpYAHUYECTBa A3epOaiixana
u Utanuu sBnsroTcs Takue chepsl, Kak He(Th 1 HedTe-
MIPOLYKTHI, TPAHCIIOPT, TYPHU3M, CEIBCKOE XO3SIHCTBO
(ocobenHo B obOmacTh BHHOTpPamapcTBa), (papmares-
THKa, MEIULIMHA ¥ TyMaHUTapHas cdepa. K Tomy xe,
Wranus 3aHUMaeT nepBoe MECTO CPEAM €BPONEUCKUX

HUranuns
(46,6%0)

XopBarusa
(2,5%)

eJIMKoOpuUTa

exus (2,4%) Hust (2%)

|

CTpaH I10 YUCITy CTYJCHTOB U3 A3epOaiikana, 9To SB-
JseTeA eme ogHo# cepoil i Oyaymero coTpyIHu-
yectBa. bonee toro, 2 ampens 2022 r. ObuT 3aJ0KeH
¢dynnamenT UranbsiHo-A3zepbaiyKaHCKOTO YHUBEPCH-
TeTa pu YHUBepcuteTe AJIA kak mpuMep cOTpyIHH-
YecTBa MEXKIY NByMsl CTpaHamMu B cepe oOpa3opa-
nust. U nocne Bropoit Kapabaxckoii Boitubl, Mrtamus
cTaja OXHOM M3 CTpaH, NPHHUMAIOIIEE HENOCpea-
CTBEHHOE y4acTHE B CTPOUTEIHbHO-BOCCTAHOBHTENb-
HBIX paboTax Ha OCBOOOXKICHHBIX OT OKKYIIAIIUHU Tep-
PHUTOPHSIX.

Ilo nmanHpIM ['OCYynapCTBEHHOIO TaMOXKEHHOI'O
KomuTeTa, B 2022 r. OCHOBHAS AKCIIOPTHAS MTPOAYKIIUS
ObUIa OTIpAaBJICHA B CICAYIOIIUE cTaHbI (puc. 2) [4]:

Ns3panasb

(4,4%)

Hcnanus
(2,6%0)

Pucynox 2.
Dxecnopmupyemas npodykyus Azepbatioxcana 3a 2022 e.

A umnopTupoBaHHas poaykius B 2022 r. mpUIIachk Ha Ceayrolue cTpansl (puc. 3) [4]:

Poccus
(18,81%)

SAnonus (2%)

I'epmanus
(14,35%)

Ka3zaxcran YPKMEHHCTaH

(3,5196)

(3,4%)

Pucynox 3.
Hmnopmupyemas npooykyus Azepbatioscana 3a 2022 2.
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B suBape 2023 roma mpesunmeHT A3sepOaiimkaHa
N. Amues 3asBun, uto B 2022-m BBII cTpansr qoctur
pexkopaubix 134 mupa. manatoB (okoso 80 mupa.
qomn.). Ilo ero cimoBaM, BHEUIHETOPTOBBIA 00OPOT
CTpaHsl peBbICHI SO MIIPA. J0JUL, IPU STOM ITOJI0XKH-
TENIbHOE CaJbJ0 BHEIIHEW TOProBIM COCTaBWJIO 25
MIIpA. fojul. BHemnuit noar pecnyomuxu 3a 2022 rof
cokparuics ¢ 17% n0 9,5% BBII, no 7 mapa. nom. [5].

ToproBo-skoHOMHYECKoe pa3BuThe AsepOaii-
JDKaHa TaeT TOYOK K 00IIeMy pa3BUTHIO U TpaHCchOop-
MAIIHIO C BEAYIIUMH CTpaHaMu Mupa. 3a ocuennue 20
net 6maronmaps peanusyemMoi B AzepOaiimkane cTpaTe-
THH POCTa peaJbHBI 00BEM HAIIMOHAIBHOH 3KOHO-
MUKH BBIPOC B 4 pa3a, a 3kcnopT - B 15,6 paza [6].

B skonomuky AP ¢ 1995 roga mo 2022 r. ObutH
BJIOJKEHBI MHBECTHUIIMM Ha cymMMy Oonee 296,3 muipa.
JIOJIJIAPOB, TOJIOBHHY M3 KOTOPBIX COCTaBHJIM HMHO-
cTpaHHble MHBeCTHIMH. W 3a cueT Takoro 0GOJBLIOTO
o0bemMa mHBecTUIUI A3epOaiipkan cMmor Tpanchop-
MHPOBAaTh CBOIO YKOHOMHKY, 0COOEHHO COIEHCTBOBATH
CTaOMIBHOMY Pa3BUTHIO HE HE(TSIHOTO CEKTOPa, YCKO-
PHUTh MHAYCTPHAIN3AIHMIO HAILIEH CTPAHBI B LIEJIOM ITy-
TeM (OPMHUPOBAHUS TPUOPUTETHBIX OTPACIIEH, a TAKKe
MOCTPOUTDH «MOCT» MEXIY A3ueil u EBponoii ¢ nenbro
JUBepCcUHUKALNY CBOSH BHEITHETOPTOBOH AEATEIBHO-
CTH.
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Abstract

A detailed study of the anatomy of the skeleton of the facial part of the skull is impossible without taking into
account the zygomatic bone. The zygomaticofacial foramen belonging to this bone is characterized by excessive
variability in quantitative terms, which complicates the implementation of high-quality anesthesia in this area. The
material for the study was 32 male and 38 female skulls belonging to the adult age period (21-60 years), stored in
the craniological collection of the Museum of the Department of Human Anatomy and Medical Terminology of
Azerbaijan Medical University. Zygomaticofacial foramina are defined as follows: absent, a single large fora-
men, one large and any number of smaller foramina, two large foramina, two large foramina and any number of
smaller foramina, a single small foramen, multiple small foramina (by Jane E. Buikstra and Douglas H. Ubelaker,
1994). On 2 male and 2 female skulls, the zygomatic bones were destroyed, respectively, on the right and left
sides; thus, the number of skulls examined to determine the quantitative variants of the zygomaticofacial foramina
was as follows: 31 male (45.6%) and 37 (54.4%) female skulls. An analysis of the data obtained shows that the
most common gquantitative variant is a single large foramen on the left side, both for male and female skulls (38.7%
and 54.1%, respectively). The absence of the zygomaticofacial foramen more often characterizes the right zygo-
matic bone in male and female skulls; on male skulls, the zygomaticofacial foramen was absent on the right side
in 35.5% of all skulls studied. In female skulls, the absence of a foramen was found on the right side in 37.8% of
the examined skulls. Multiple small foramina is the least common quantitative variant found on the left for male
skulls (1 skull, 3.2%); on female skulls, this variant was not found at all. One large and any number of smaller
foramina is the least common quantitative variant that characterizes the right zygomatic bones in men. In women,
the least common variant, according to our study, is a single small foramen (1 skull, 2.7%). This quantitative
variant is found on the left.

Keywords: zygomaticofacial foramen, skulls, absence of the zygomaticofacial foramen, a single large fora-
men.

Introduction. The zygomatic surface of the zygo-
matic bone is convex and perforated near its center with
a small opening, the zygomaticofacial foramen,
through which the branch of the same name and the
vessels that reach the face pass [1, p. 1505; 2, p. 23].
Data on the location and change in the number of zygo-
maticofacial foramina are important for preventing
damage to the zygomatic nerve and vessel during sur-
gery, but due to the large variability found in the zygo-
maticofacial foramina, it is an unreliable guide for max-
illofacial surgery [3, p. 559-62; 4, p. 168-171].

The opinion of [5, p. 1035-1041] somewhat con-
tradicts the above. In his opinion,the clinical signifi-
cance of the variability in the location and number of
the zygomaticofacial foramen lies both in the use of this

foramen as a guide for osteotomy in maxillofacial and
craniofacial interventions and in the possibility of dam-
age (during operations on the zygomatic bone) of the
structures emerging from it. Surgeons must be aware of
this anatomical variation to minimize the risk of com-
plications.

The zygomaticofacial foramen ranged from a
complete absence to four small foramina. A single fo-
ramen was observed in half of the cases [6, p. 168-72].
The position and frequency of the zygomaticofacial fo-
ramina can vary between individuals and between two
sides of the facial skeleton in the same individual. The
zygomaticofacial foramina are very common structures
that tend to appear alone [7, p. 823-830]. In addition,
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the zygomaticofacial foramen is an anatomical struc-
ture that should be considered when performing
retrobulbar anesthesia, especially given the differences
in technique among ophthalmologists [8, p. 275-7].

In the zygomatic bones, differences are revealed
in the number of foramina on their orbital and facial
surfaces. The location of the zygomaticofacial foramen
may vary by population, and knowledge of their loca-
tion is important in stabilizing zygomatic fractures dur-
ing an endoscopic subperiosteal facelift [9, p.96-9; 10,
p. 419-21].

A detailed study of the zygomaticofacial foramen
depending on the shape of the skull (cephalic index) can
be found in [11, p. 245-251]. According to this work, in
mesocephalic skulls, the foramina are, in most cases,
located in a “chain™ corresponding to the lower outer
margin of the orbit. In dolichocephalic skulls, zygo-
maticofacial foramina are grouped not only in the re-
gion adjacent to the lower outer edge of the orbit; in
brachycephalic skulls, most of the zygomaticofacial fo-
ramina are concentrated at the lower outer edge of the
orbit.

A general review of the literature data shows that
there are not enough works devoted directly to the zy-
gomaticofacial foramen; particularly scarce infor-
mation can be found on the topic of variations in the
zygomaticofacial foramen and sex differences in this
anatomical structure. Based on the foregoing, we car-
ried out work to determine the frequency of anatomical
variations in the number of zygomaticofacial foramen.

Materials and research methods. The material for
the study was 32 male and 38 female skulls belonging
to the adult age period (21-60 years), stored in the cra-
niological collection of the Museum of the Department
of Human Anatomy and Medical Terminology of Azer-
baijan Medical University. The study used the cranio-
scopic method. Zygomaticofacial foramina are defined
as follows: absent, a single large foramen, one large and
any number of smaller foramina, two large foramina,
two large foramina and any number of smaller foram-
ina, a single small foramen, multiple small foramina
(by Jane E. Buikstra and Douglas H. Ubelaker, 1994).

On 2 male and 2 female skulls, the zygomatic
bones were destroyed, respectively, on the right and left
sides; thus, the number of skulls examined to determine
the quantitative variants of the zygomaticofacial foram-
ina was as follows: 31 male (45.6%) and 37 (54.4%)
female skulls. In all cases, the patency of the zygomati-
cofacial foramen was checked with a thin wire. The
study was conducted under normal lighting; in case of
difficulties in identifying the zygomaticofacial foramen
for various reasons (small size of the foramen, changes
in the color of the bone, complicating the detection of
the foramen, etc.), artificial lighting was used and the
study field was enlarged with a magnifying glass.

Results. The results of the study showed that the
variations in the amount of zygomaticofacial foramina
are very diverse. Thus, the zygomaticofacial foramen
was absent in 11 male skulls (35.5%). The absence of
the left zygomaticofacial foramen was found in 9 skulls
(29.0%). A single large foramen was found on nine
male skulls on the right (29.0%) and 12 on the left

(38.7%). One large and any number of smaller foram-
ina were found on 1 male skull on the right (3.2%) and
on 4 male skulls on the left (12.9%). Two large foram-
ina were studied by us on five male skulls on the right
(16.1%) and on three male skulls on the left (9.7%).

It should be noted that two large foramina and any
number of smaller foramina were not found on either
male or female skulls.

A single small foramen on male skulls was found
as follows: 5 on the right (16.1%) and 2 on the left
(6.5%). Multiple small foramina were found only on
one male skull and only on the left (3.2%). This quan-
titative variant of the zygomaticofacial foramen was
not found in female skulls.

The study of quantitative variations of the zygo-
maticofacial foramen on female skulls showed the fol-
lowing: the zygomaticofacial foramen was absent in 14
female skulls on the right (37.8%) and 11 on the left
(29.7%). A single large foramen was found on 12 fe-
male skulls on the right (32.4%) and 20 female skulls
on the left (54.1%). Two large foramina were studied
and found on female skulls as follows: six female skulls
(16.2%) on the right and five female skulls on the left
(13.5%). A single small foramen was found on 5 female
skulls on the right (13.5%) and 1 female skull on the
left (2.7%).

An analysis of the data obtained shows that the
most common quantitative variant is a single large fo-
ramen on the left side, both for male and female skulls
(38.7% and 54.1%, respectively). The absence of the
zygomaticofacial foramen more often characterizes the
right zygomatic bone in male and female skulls; on
male skulls, the zygomaticofacial foramen was absent
on the right side in 35.5% of all skulls studied.

In female skulls, the absence of a foramen was
found on the right side in 37.8% of the examined skulls.
Multiple small foramina is the least common quantita-
tive variant found on the left for male skulls (1 skull,
3.2%); on female skulls, this variant was not found at
all. One large and any number of smaller foramina is
the least common quantitative variant that characterizes
the right zygomatic bones in men. In women, the least
common variant, according to our study, is a single
small foramen (1 skull, 2.7%). This quantitative variant
is found on the left.

Discussion. As noted, the position as well as the
frequency of the zygomaticofacial foramina vary be-
tween individuals. In particular, this variation is shown
on two sides of the facial skeleton of the skull on the
same individual. It is indicated that the zygomati-
cofacial foramina are very common structures that are
mostly observed to be alone [7, p. 823-830]. According
to our data, it characterizes the male and female skulls
only from the left side. We have to note that the term
"alone" should be exact because, in our work, we used
the term "single" in two categories: small and large.

Also, [6, p. 168-72] indicates that a single foramen
occurs in half of all cases studied. In our work, only the
occurrence of zygomaticofacial foramina on female
skulls on the left side reached the mark in half of all
cases studied.

In all works, the special significance for clinical
practice of the zygomaticofacial foramina is affected;
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this is especially important for anesthetic procedures.
Given the increase in the quality and use of a wide va-
riety of surgical procedures in the face, the value of an-
atomical studies aimed at identifying the features of the
zygomaticofacial foramina can not be overestimated [4,
p. 168-171; 5, p. 1035-1041; 8, p. 275-7].

Conclusion. The zygomaticofacial foramina show
high variability in terms of quantitative expression; of-
ten on the right and left sides of the same skull, different
quantitative variants of the zygomaticofacial foramina
are revealed. When performing surgical interventions
on the face, all variants of the zygomaticofacial foram-
ina must be taken into account.
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Abstract

Ensuring the population's needs in preventive, diagnostic, therapeutic and rehabilitation care in sufficient
quantity and quality depends on the attitude of the state and society to the health of the population, the readiness
of citizens to take care of their health, the material and technical structure of health care institutions, the compe-
tence doctors and medical workers. One of the fundamental rights of every person is to achieve the highest attain-
able level of physical and mental health, provided that the state provides a person with knowledge about his rights
and help in realizing his responsibility for preserving personal and public health.

AHoTAaNis

3abe3mnedeHHs B IOCTaTHHOMY 00Cs31 Ta HaJIe)KHIN SKOCTI MOTped HaceNeHHS B MPOQUIAKTHYHIN, diarHO-
CTHUYHIH, JNIKyBalbHIN Ta peadimiTaliiiHii JOMOMO31 3aJIeKUTh Bijl CTaBJICHHS JEPXKaBU Ta CYCIIBLCTBA JI0 3/0-
POB’sI OMYJISALiT, TOTOBHOCTI TPOMa/ISIH MIKITYBaTUCS ITPO CBOE 3/I0POB’sl, MaTepialbHO-TEXHIYHOI CTPYKTYPH 3a-
KJ1aJiB OXOPOHH 3JI0POB’sl, KOMIIETEHTHOCTI JIiKapiB Ta MeIUYHKX NMpauiBHUKIB. O/iHE 3 yHIaMEHTaJIbHUX IIpaB
KO>KHOT JIFOJIMHHU - CSITaTH HAHBHIIOTO JAOCSHKHOTO PiBHS (DI3MYHOTO Ta ICHUXIYHOTO 3/10pOB’S 32 yMOB 3abe3re-
YEHHS JIePrKaBOIO JIFOIUHU 3HAaHHSIMHU IPO CBOI IIpaBa Ta JIOMOMOTOI0 B YCBIZOMJICHHI BiJIIIOBIIAJILHOCTI 3a 30epe-

’KEHHSI 0COOMCTOro Ta TpoOMaaCBbKOro 3,[[0p0B’$[.

Keywords: Health care, public administration.

Kurouosi ciioBa: OxopoHa 310poB’st, MyOIIidHe aJMiHICTPyBaHHS.

B crarti 3 Koncrurynii Ykpainu [1] 3a3HaueHo:
“JIromuna, ii ®KUTTS 1 3TOPOB'sL, YECTh 1 TIAHICTH, HEMO-
TOPKaHHICTh 1 Oe3neka BU3HAIOThCS B YKpaiHi HalBU-
IO COIiabHOK HiHHICTIO”. COIiajbHOI 3HAYYIIi-
CTIO TaKMX LIHHOCTEH, SIK HTTS Ta 3/I0POB'S KOXHOI
JIFOJIMHU 3YMOBJIEHa HEOOXiIHICTh iX 30epekeHHs Ta
OXOPOHHU.

BcecBiTHs  opraHizamis  OXOpPOHH  3IIOpOB’S
(BOO3) Bu3Hadae 370pOB’S K «CTaH MOBHOTO (i3my-
HOTO, AYIIEBHOTO i COIIaJhbHOTO OJAromorydys, a He
TUTBKH SK BIJICYTHICTH XBOPOO 1 (Pi3UUHUX NEPEKTiB»
[2].

3a nymkoro A. CeHa, “cepes HaOUTBIT BaXKIIMBUX
cB00O/, 1[0 MU MOXEMO MaTH — Iie ¢BOOOaa Bij He-
MHHYY€E [OraHOTO CTaHy 37I0pPOB’sl 1 BiJl HE3BOPOTHOCTI
cmepTHOCTI[3].

ITpaBo Ha 3710POB’ I BUBHAETHCS B YUCICHHUX MiXK-
HApPOJHUX Ta PETIOHAIBHUX JOKYMEHTaX.

Taxk B crarTi 25 “3aranpHoi IeKIaparii mpas Jiro-
JIMHU 3a3HadeHo, o “Ko’kHa JitolnHa Ma€ MpaBo Ha
TaKWH JKATTEBUU PiBEHb, BKIFOYAIOYH 1KY, OJIAT, KH-
TII0, MEAWYHHN JOTJISA] Ta HEoOXigHe colialbHe 00-
CIIyTOBYBaHHS, IKUH € HEOOXITHUM IUTS TiATpUMAaHHSI
3I0pOB'S 1 10OpoOyTy Ti camoi Ta ii ciM'i, 1 mpaBo Ha
3abe3neueHHs B pa3i 6e3po0iTTA, XBOPOOH, 1HBAITITHO-
CTi, BIIBCTBA, CTAPOCTi UM 1HIIOTO BHUITAJIKy BTPATH 3a-
co0iB 710 iCHYBaHHS Yepe3 He3alexHi Bia Hel oOcrta-

BUHH. MaTepuHCTBO 1 ANTHHCTBO AAIOTh IIPaBO Ha 0CO-
OJMBe MiKJyBaHHS 1 joroMory. Bei nith, HapopkeHi y
U101 abo mosa HIIFOO0M, TTOBHHHI KOPHUCTYBATHCS
OJIHAKOBUM COIIiaJIbHUM 3axucTom’’[4].

Crarrs 12 “MiXHapoaHOro MakTy HpoO colia-
JIbHO-EKOHOMIYHI NpaBa” HaroJyiourye, 1o “Jlepxasw,
sIKi OepyTh y4acTb y 11boMy [1akTi, BU3HAIOTH IPaBO KO-
YKHOT JTFOIMHY Ha HAWBUIIUH JTOCSOKHUH piBEHB (Pi3nd-
HOTO 1 TICHXI9HOTO 370pOB's” [5].

B crarti 11 “€Bpomnelicpkoi comianbHOT XapTii”
MIPOTOJIOLIEHO NPABO HA OXOPOHY 310poB’s: "3 METOI0
3a0e3nedeHHs epeKTUBHOTO 3/1IIICHEHHS IpaBa Ha 0X0-
poHy 310poB’st CTOpOHU 3000B’SI3yFOTECS CaMOCTIHHO
a0o0 y cmiBpOOITHUITBI 3 I'POMAJCBKUMU Y TPUBAT-
HUMH OpraHi3ailissMA BXXHBATH BIIMOBIIHUX 3aXOJiB
JUTSL TOTO, 100, cepes iHmoro: 1. ycyHyTH, y Mipy Mo-
JKIIMBOCTI, TIPUIMHK CIaO0KOTO 370pOB’s; 2. 3abe3me-
YUTH JiSTBHICT KOHCYJIBTaTHBHO-TIPOCBITHUIIBKUX
CITYK0, sIKi CIIPHSLIIH O TIOJIMIICHHIO 3[0POB’S 1 IMiIBU-
IICHHIO OCOOMCTOI BiIMOBITAJIGHOCT] y MIUTAHHSAX 3710~
poB’st; 3. 3amodiraT, y Mipy MOXIIMBOCTI, emieMid-
HUM, €HJEMIYHIM Ta IHIIMM 3aXBOPIOBAHHSM, a TAKOX
HelacHUM Bunagakam” [6].

[TpaBo Ha 370pOB’Sl HE € TOTOXKHUM PO3YMiHHIO
npaBa OyTH 3J0POBHM: HEMOXIIMBO 3aXHUCTUTH JIO-
JUHY BiJ yCIX MOXXJIMBHX MPUYUH MOTIPIICHHS CTaHY
30poB’s. Lle mpaBo s Beix 6e3 AUCKpUMiHAIil KOopH-
CTyBaTHUCS PiI3HUMH MOCIyTaMy, 3aKJIaJ1aMi Ta pedaMHy,
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a TaKOX TPaBO Ha SKICHI YMOBH >KUTTS 3aJI1 MaKCH-
MaJBHOI MIATPUMKH 3aJ0BUTBHOTO CTaHy 30POB’S.
IIpaBo Ha 310pOB’s BKITIOYAE B c€0€ HE TiIHKHU IMOCITYTH
MEJIMKO-CaHITapHOI JOIIOMOTH, a i YMOBH Ta (hakTopH,
II0 BU3HAYAIOTH HaIlle 3[0POB s, B TOMY YHCIIi: JOCTYI
J10 Oe3neYHOoT MUTHOT BOJIH, HAJIGKHOI CaHITapii Ta Ku-
TJa, IOCTATHE XapdyBaHHS, 3J0pOBI YMOBH mpami i
YMOBH HaBKOJIMIITHBOTO CEPEIOBHUINA, a TAKOXK JOCTYI
IO OCBITH Ta iH(oOpMalii, OB’ S3aHUX 13 30POB’SIM.
l1e oaHi€IO BAXKIINBOIO CKJIaJOBOKO YaCTUHOIO OHSTTS
“nmpaBo Ha 3MOPOB’S” € aKTHBHA Ta MOiH(OpPMOBaHa yd-
acTh HACeJICHHS, B TOMY YHMCJIi MOJIOJUX JIFO/IeH, Ha
BCIX PIBHSX y NPUHHATTI pilleHb, OB’ SI3aHUX 13 370-
por’sim. Komiter OOH 3 ¢KOHOMIYHHX, COI[albHUX 1
KyIbTypHHX TIPaB 3a3HAYaeE, M0 «IeprKaBU-yIaCHUKH
MaroTh 3a0e3meuyBaTi OC3MeKy 1 CIPUATINBE Cepeiio-
BUIIE U MHUIITKIB, MO mependadae MOMKIUBICTH
Opartu y4acTb y NPUHHSTTI pillleHb, 1110 BIUINBAIOTH Ha
ix BiacHe 310poB’s, (JOpMyBaTH HEOOXIAHI AJIS KUTTS
HaBUYKH, HaOyBaTH MOTPiOHY iH(OpMAIlio, OTpUMY-
BaTH IMOPaJH, 1 JOMOBISITUCS IIONO YMOB 3J0POBOTO
cnocoO0y KHTTS, SKU BOHU O0HParoThy [7].

BinnoBigHO 10 MIKHApOAHUX JOTOBOPIB 3 IpaB
JIOUHN, MEIWYHI TOCIYTH MaroTh OyTH HasBHUMH,
JIOCTYITHUMH, TPUAHITHAUMH 1 MAaTH BIMIOBIIHY AKIiCTh
JUTS BCIX BUKIIFOYHO KOPHUCTYBadiB 0€3 TUCKPUMiHAII1.

HasiBHICTP MEIMYHMX TOCIYT MHiITBEPAKYETHCS
CYKYIHICTIO [UBIIBHHAX TIPOTpaM, 3aKIaIiB OXOPOHHU
3]I0POB’S, SKICHUX TOBapiB Ta BIINOBIAHUX CEpPBICIB,
10 MalOTh OYTH PUCYTHI B MeXax KpaiHH B JOCTATHIHN
KiJIBKOCTI.

JlocTymHICTh O3HAUae, IO 3aKIaqH OXOPOHH 370~
POB’s, TOBapH i MOCIYTU MatOTh OYTH (Pi3UIHO 1 EKOHO-
MIYHO JOCTYIHHMH JUISA BCiX 0e3 qUCKpUMiHaLii Ta Ma€e
OyTu 3a0e3neyeHa MOXKJIMBICTD MOUIYKY 1 OTPUMAaHHS
iH(pOopMallii, IO CTOCYETHCS 30POB .

[Tix NTpUHHATHICTIO PO3YMIEThCS, 10 TOBAPH Me-
JMYHOTO TPU3HAYEHHS Ta MOCIYT'H MalOTh OyTH KyJiIb-
TypaJbHO, T€HJIEpPHO, ETHIYHO NPUHHATHUMH Ta BiMO-
BiZIaTH NPUHINIIAM MEIWIHOI €THKH.

SIkicTh O3Hauae, MO pe3yJIbTaTh CHIBHOI Jislib-
HOCTI 3aKJIaJliB OXOPOHH 37I0POB’s1, 3aCTOCYBaHHS TOBa-
PIB MEIMYHOTO NMPU3HAYESHHS 1 HAJJAHHS MEIMYHUX I10-
CJIYT MarOTh BiJIIMOBIiATH BYACHO 1 B IIOBHOMY 00cCs3i
noTpedaM CHOXHBayiB, SIKI MMiATBEP/HKEHI BUMOIaMHU
MEJINYHOI HAyKH.

[TpoTsirom conio-eKOHOMIYHOT €BOJIIOLIT JFOJICTBO
JIOCSITIIO 3HAYHOTO MPOTpecy y HOMIMIIEHHI CTaHy 3110~
POB’s B CBITi, a KUTbKICTh MEIIKAHIIIB 3e€MIIi CATHYJIO 32
8 MistbsipiB 0ci6. [losinieHo gocTyI 10 BOIM Ta CaHi-
TapHUX TOCIYT, CTBOPEHO CYy4YacHi CHCTEMH OXOPOHH
3nopoB’s. [Ipote, craTucTHYHA TUCTIPOTIOPIIIS Y CTaHi
37I0pPOB’sl B PI3HUX YaCTHHAX CBITY HE MOXe OyTH Io-
sICHEHa e 6iojoriero. BiaMiHHOCTI TOKa3HMKIB 3/0-
POB’sI MiX KpaiHaMH 1 BcepeAnHI KpaiH € HacJIiIKOM Co-
iaTbHO-eKOHOMIYHOT TOJIITUKH, sIKa BU3HAYA€E Ta (op-
My€ CEpelOBHINA, B SKUX JIOJM HapOKYIOTHCS,
POCTYTB, )KHUBYTH 1 MpamtooTh [8].

OxopoHa 3/10poB'st — cepa AiSUILHOCTI IepKaBH,
CIpsIMOBaHAa Ha OpraHizamilo 3a0e3meueHHs] JTOCTYII-
HOTO MEJIMYHOT0 OOCIyroByBaHHS HaceleHHs. SIBisie
c00010 eceHIlaTbHIN €JIEMEHT HAIIOHAJIBLHOT OE3IIEKHn
JIep>KaBH.

[onaTTs “rpoMazceke 310pOB’S’” BKIIIOYAE B cebe
CYKYIIHICTB C()epH 3HAHb Ta OPraHi30BaHOI JiSIBHOCTI

Cy0’EKTIB CUCTEMH IPOMAJICHKOTO 37J0POB’SI, IO MOE-
HaHi (yHKIIOHAJILHO 3 METOIO 3MILHEHHS 3/10pOB’s, 3a-
mobiraHHs XBopoOaM, MOKpaNIeHHs] SKOCTI Ta 301J1b-
LIEHHS TPUBAJIOCTI XKHUTTSL.

MikceKkTopabHUH HiIXix 10 pO3pOOIICHHS Ta BH-
KOHaHHS NporpaM, peanmizamii Jep>kaBHOI IMOJITHKH,
aKTiB 3aKOHOIABCTBA Ta MPOBEICHHS HAYKOBHUX JOCITi-
JDKEHb, B paMKax SIKMX B3a€EMOJIIOTH KiIbKa CEKTOPIB,
TakuX SIK MEAWIMHA, MEIUIMHA Tpali, BETCpUHAPHA
MeJUIIMHA, Oe3NEeYHICTh NPOIYKTIB XapuyBaHHS Ta
OXOpOHa JOBKULIS 3 METOI 3a0e3MECUCHHS 3aXHCTy
3JI0POB’S Ta CaHITapHO-EMiJeMIYHOr0 OJaromosyqus
HaCEJIeHHS 1 OCATHEHHS KPalluX pe3ysbTaTiB y cdepi
TPOMAa/ICBKOTO 310pOB’Sl MOEAHYIOTH B CO01 pO3YMiHHS
nedinimii “Camae 3m0poB’s” [9].

BucnoBku. Crucrema 0xopoHa 3710poB'st B YKpaiHi
SIBIISIE COOOF0 KOMITIEKC OpTraHi3alliifHuX, 3aKOHOJaB-
YHMX, HAYKOBHX Ta 1HQPACTPYKTYpHUX OO'€KTIB jep-
)KaBH, 1110 CHCTEMHO aJIMIHICTPYIOThCS YPSIIOM Ta CITiB-
MIPAIfOIOTh 3371 MOCTIHOTO 3aJ0BOJEHHS IOIUTY
rpOMaJIsH B AKiCHIN MeAnYHiH gomomo3i. J{epxana mae
i Hagami 3a0e3nmeuyBaT CTilfKi YMOBH, OO KOXKHA IO~
JMHA MOTIJIa peali3yBaTH IPaBO CKOPUCTATHUCS OYab-
SIKUMH JIETAIBHUMHE CIIOCO0aMM Ta 3aX0JlaMH, 10 JI0-
3BOJIATh 1M JOCAITH HAMKPALOrO MOXIUBOIO CTaHy
310pOB'A.
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Abstract

The article presents statistics of burn injuries, disability reasons caused by burn consequences, localizations
of post burn deformities, people of the working age severely injured owing to thermal injuries. The clinical case
of a patient with the defects of soft tissues of the foot skin and non-reference surface of the foot is described in the
article. The method of surgical treatment using the vascularized skin plastics by reverse adipofascial flaps of the
lower leg in counterpulsation is expounded together with outlining the advantages and limits of using such a
method. The effectiveness of the method used in the treatment of defects of soft tissues of the foot skin and non-
reference surface of the foot is connected to the constancy of the supply vessels in the flap, possibility of quite of
a big flap intake, inclusion of the sural nerve in the pedicle with the intraneural and perineural vessels, that supply
the flap with the additional blood circulation and the small saphenous vein providing the sufficient venous drainage
from the flap, which significantly reduce the quantity of necrosis.

AHHOTAIHSA

B craTtbe MpeACTAaBJICHbI CTATUCTUYCCKUE JaHHBIC OKOT'0OB, IPUYWH MHBAJIMTU3AUU OT HOCJ‘IC}ICTBI/Iﬁ 0OJKora,
JIOKaJIW3aluu ITOCJICOXKOI'OBBIX L[e(l)OpMaHHfI, JINIY pr,HOCHOCOﬁHOFO BO3pacTa IMOJYYHUBIIHNC CTOMKHE yBE4YbA
BCJICACTBUC TCPMHUYCCKUX TPABM. OnuncaH KIMHUYSCKHAN npumep OOJILHOTO C ,He(l)eKTaMI/I MSATKUX TKaHEH HIKHEH
TPETH TOJIEHU ¥ HEOTIOPHOH TTOBEPXHOCTH CTOIMBI. M3110KeH cmocob onepaTUBHOTO JISYSHHs BACKYJIIPU3UPOBAH-
HBIM 33 JHIM (PacIaIbHO-)KUPOBBIM JJOCKYTOM T'OJICHH Ha PETPOTPATHOM KPOBOTOKE C 00CYXJACHUEM JOCTOMHCTB
1 OTpaHMYEHHUN NCTI0IB30BaHMUs TaHHOTO MeTo/1a. D¢ (EeKTHBHOCTh HCIOIB30BAHHOTO CIIOCO0a MPH JICYSHUH Jie-
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(hexTOB MATKHX TKaHEH HIDKHEH TPeTH TOJICHH M HEOTIOPHOW IMMOBEPXHOCTH CTOITBI CBSI3aHO C MTOCTOSTHCTBOM ITH-
TAIOMIAX COCY/OB B JIOCKYyT€, BO3MOXHOCTBIO 3a00pa JIOCKyTa JOCTaTOYHO OONBIIOTO pa3Mepa, BKIIOUYCHHEM B
MUTAIOLIYI0 HOXKY CYpajbHOTO HEPBa, C MHTPA- U MTAPAHEBPAIBHBIMHU COCYIaMH, 00CCIICYMBAIOLICTO JAOTOIHU-
TEJNIEHOE KPOBOCHA0KEHHUE JIOCKYTa U MATYIO IMOJKOXKHYIO BEHY, 00CCIICUMNBAIONIYIO JOCTATOYHBIN BEHO3HBIN OT-

TOK U3 JIOCKYTA, YTO 3HAYUTCIIbHO CHUIKACT KOJINYICCTBO HEKPO3O0B.

Keywords: reverse adipofascial flaps of the lower leg, defects of soft tissues of the shin and the foot, vascu-

larized skin plastic.

KiroueBble cjioBa: 3aqHuil (hacIHaIbHO-KUPOBOH JIOCKYT TOJICHH, NEPEKTHl MATKHX TKaHEH TONEeHH

CTOIIbI, BACKYJISIpDU3WUPBAaHHAA KOYKHAS IJIaCTHUKA.

AKTyaJabHOCTH Npodaembl. OXOTH TIpenCTaB-
JSIOT TII00ANBHYIO MpobieMy B 00JacTH 3paBoOXpa-
Henwus. [lo onienkam BO3, B Mupe €xerogHo Mpoucxo-
qut 265 000 cmygaeB cMepTH OT 0:Xk0TroB. OXOT'U 3aHU-
MaroT 3 Mecto cpeau mpouux TpasM [1]. Oxorosas
601e3Hb ABISETCA OJHOW U3 MPUYUH JUIUTEIBHON roc-
MUTAIN3AIMA U YacTOM HMHBAIMIHOCTH IAllMEHTOB
[1,2]. Tlo nanHBIM BCecorO3HOTO 0XKOTOBOTO IIEHTPA,
cpa3y MOCJie BBIMHMCKH W3 CTAIIOHApa WHBAIMIAMH
OBLTO TIPU3HAHO 6,9% TI0 OTHOIICHHIO KO BCEM JICUUB-
mmMces. B 68,6 % ciaydaeB nprudMHAMU HHBAIHJHOCTH
SIBUJINCH HE3a)KUBAIOIINE PAHBI M SA3BBI, TIOCICOXKOT0-
BbIE PYyOLOBBEIE IedopManni U KOHTpakTypel. Cpenu
WHBAIKUAOB 82% COCTaBISUIN JIMIAa Hamboyiee TPyIo-
criocobHoro Bo3pacta (ot 20 g0 49 ner) [2]. [Tocne-
0’KOTOBBIE JIe()OPMAIIMHU CTOITBI U TOJIEHOCTOIHOTO CY-
CTaBa COCTABJIAIOT OT 2 10 5% 10 OTHOILIEHMIO KO BCEM
MOCJICO)KOTOBBIM JIe(OpMAIMsIM JPYTHX JOKATU3ALU
[3]. ITo maHHBIM HEKOTOPHIX aBTOPOB YaCTOTa BCTpeya-
eMocTtu nospexacHuit gocruraer 40,4% [4]. Yawe no-
parkaeTcs ThIJI CTOIBI ¥ 00J1aCTh JIOJBDKEK, Ha MOJOIIBE
0’KOTH HOCAT OOBIYHO KOHTaKTHBIH XapakTep [1].

Jleyenne mocTpamaBmUX ¢ AeHEKTaMU MATKHX
TKaHEeH HIKHUX KOHEYHOCTEH SIBISIETCS] BAXKHOM 3a7a-
Yyell peKOHCTPYKTUBHO-INIACTUYECKON Xupypruu. [an-
Hasi IpoOyieMa 0COOEHHO aKTyallbHa MPH PacIoiokKe-
HHH MOBPEXXICHHI Ha TOJICHH U cTore. [5,6,7].

AHaToOMHYECKHE OCOOCHHOCTH CTPOCHMS T'OJICHH
U CTOIBI, @ IMEHHO, OJIM30CTh PACIIONIOKEHUS KOCTH K
KO>KHBIM TTOKPOBaM TOJIEHH, Majas MOJBIKHOCTH I10-
KPOBHBIX TKaHEH He MO3BOJIAIOT YIIUTh paHy MpH 00-
MIMPHBIX JeeKTaXx MATKUX TKaHed. Bo3MokeH puck
Pa3BUTHSI OCIOXXKHEHUI - OCTEOHEKpO3a M OCTEOMHE-
JIMTAa, TaK KaK KOCTHBIC ()PArMEHTHI X CYXOXKIIINS OCTa-
I0TCS HETTOKPBITHIMH.

B nacTosmee BpeMst ycIienHo NpuMeHsIoTes pas-
JIMYHBIE BUIBI JTOCKYTOB U TPAHCIIJIAHTATHI JUIS YKPBI-
TS 1e()eKTOB MATKHX TKaHeH [6,7].

Kiaununveckuii cxyyaid. [Tarmentka I'. 36 ner, 23
Mas 2008 1. moy4mia 0KOT HIDKHEH TpeTH JIeBOU ro-
JIeHU 1 00enx crorl. B 0oJbHUIIE 110 MECTY KHUTEIILCTBA
Jle4n1ach KOHcepBaTHBHO. Ha HukHEd Tpetu neBoM
TOJICHU U HEOMIOPHOM MOBEPXHOCTH JIEBOI CTOMBI 00pa-
30Basics Ae(eKT MOKPOBHBIX TKaHel. [locTymuna B o1-
nenenue tpaBmarosiorus Ne2 PecryOnmukaHCKOW KiH-
Hudeckoi 6onpHULEI I'. Kazanu 12.08.08. ¢ tuarsoszom:
«[locnencTBus TepMUIECKON TpaBMBI. JTUTEIBHO He-
3aKUBAIOILUE PAHBI HUYKHEW TPETH JIEBOU TOJICHH H I151-
TOYHOH 007acTH JeBoii cTomb» (puc.1). 21.08.08. mpo-
n3BEe/IeHa KOXKHAs TUIACTHKA JieeKTa MIATKUX TKaHeH
HW)KHEH TPETH TONEHU M CTOIBI BaCKyJISIPU3HPOBAH-
HBIM  33JHUM  (hacIMaNbHO-)KUPOBBIM  JIOCKYTOM
(puc. 2).

B noonepanmonHom mnepuone OONBbHON MpoBe-
JICHO J0TuIeporpapuIeckoe UCCIe0BaHUEe COCYIOB U
ux nepdopanros. [IpousBeneHo HcceYeHUE HEKUIHE-
CIOCOOHBIX U PYOIIOBBIX TKAHEH HUKHEH KOHCYHOCTH.
IIpu peBU3UHN THOM paHbI SABISIIUCH AXUITIOBO CYXO0KH-
JIMe U MATOYHAs KOocTb. Paspe3 Hadar mo 3amHel mo-
BEPXHOCTH BEPXHEH TPETH TOJNEHU, PACCEYCHHUEM
KOXXH, MOIKOXXHO-)KHPOBOH KIETYATKH M (hacluu 10
MBI rojieHu. [IpokcuManbHbIN KOHEL CypaibHOH ap-
TEPUU, MaJIOH MOAKOXHOI BEHBI NIEPEBA3AH U Iepece-
4eH, a TAK)Ke [1ePECEUEH cypallbHail HepB. OUrypHbIM
pa3pe3oM KOXH U MMOJIKOKHO-)KUPOBOH KIETYATKH 00-
HaKeHa (acius 3amHeil MOBEPXHOCTU ToyieHH. Tyro
OTCIIOEHA KOXKa OT nojyiexaiei ¢pacuuu. [Tocneanss
BBIJIEJIEHA Ha PETPOrPaJIHOM KPOBOTOKE B TUCTAIBHOM
4acTH He Jajiee 7 cM OT YPOBHS Hapy KHOM JIOJBIKKH.
JlockyT mepemenieH K nedekTy HOKPOBHBIX TKaHEH U
YKPBIT pacIleIUIEHHBIM KOXKHBIM TpaHCIIaHTaToM. Jle-
(eKT TOHOPCKOM paHbl YIIHUT. 3a)KUBJICHHE IEPBUYHOE.

Bonbnas ocMotpena uepes 4 rona (puc.3). Jlockyt
(u3noNorImIecKol OKpacku, 0€30071e3HEHHBIHN, TBIDKE-
HUSI B TOJICHOCTOITHOM CYCTaB€ B ITOJTHOM 00beMe.
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Pucynox 2. Hayuenmxa I Onepayus: Backynspusupogannas KojiCHAs NAACMUKYU 0epekma MASKUX mKaHeu
HUDICHEU mpemu 201eHU U CMONbL 3A0HUM PACYUATLHO-JICUPOBLIM TOCKYMOM HA PempOSPAOHOM KPOBOMOKE

Pucynox 3. Ilayuenmra I Omoanennulii pe3yiomam nocie 8AcKyIApUsUpOBaAHHOU KONCHOU NAACMUKY 3A0HUM
acyuanbHO-HCUPOBLIM TOCKYIMOM HA PEMPOZPAOHOM KPOBOmOKe uepes 4 2ooa.
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Pe3yabTarhl JiedeHUs U 00Cy:KAeHHe.

ITpu nedexrax MATKUX TKAHEH HUXKHEH TPETH ro-
JIEHU U HEONIOPHON MOBEPXHOCTHU CTOIBI METOAOM BBI-
6opa sBIAeTCS BaCKYJIIpU3MPOBAHHAS IJIACTHKA 3aj-
HUM (haciuaIbHO-)KUPOBBIM JOCKYTOM T'OJIEHH Ha pe-
TpOrpagHOM KpoBOTOKe. OCh JOCKYyTa MpOEIHpyeTcs
MO JIMHUY, IPOXOJAIIEH OT CepeUHbl BEpXHEH TpeTH
TOJICHH K CEepeIMHe HIDKHEH TpeTH ee. MoOwIbHas TH-
Talollas HOXKKA JIOCKyTa TOJIEHHM Ha PETPOTrpagHOM
KPOBOTOKE HIMPHHOHN 4-5 cM, depe3 KOTOpYyH OCy-
IIECTBIIETCSI KPOBOCHAOKEHNE BOCXOMSAIINMH BET-
BSAMU apTepHAEHON CETH 00NaCTH HAPY)KHOW U MeIu-
aJIbHOM JIOABDKEK, MI03BOJISIET OCYIIECTBIATh MIIACTUKY
JnedeKkToB HMKHEH TPEeTH roJIeHH HEONOPHOI MoBepX-
HOCTH CTOIBI. JIOCTOMHCTBOM JIJaHHOTO JIOCKYTa SIBJISI-
€TCsl TIOCTOSHCTBO MUTAIOIIUX COCYAOB, BO3MOXKHOCTb
3a00pa JOCKyTa JOCTaTOYHO OO0JIBIIOro pa3Mepa. B nu-
TAIOLIYI0 HOKKY MBI 00sI3aTEJIbHO BKIIIOYAEM Cypaib-
HBII HEPB U MaJyIo MOAKOXHYIO BeHy. Hep — s no-
TIOJTHUTENBHOTO KPOBOCHAOKEHHUS JIOCKYTa, TaK Kak
COJIEPKUT Mapa- ¥ UHTPaHEBpallbHbIE COCYABL. BKiTo-
YEHUE B JIOCKYT MaJlod NOJAKOXKHOM BEHBI, HIYyLIEH
BJOJb €r0 OCH, 3HAYUTEIBHO CHIKAET KOJINYECTBO
HEKpO30B 3a CYET OOECHEUYeHUS] OTTOKAa BEHO3HOM
KpPOBH M3 JIOCKyTa. B3sTHe (acuuaabHO-KHPOBOTO
JIOCKyTa 0€3 KOXHOTO MOKPOBa TO3BOJISIET YIIUTh J10-
HOPCKYIO paHy nepBu4dHo. OTHaKO JUIMHHBINA pyOer Ha
TOJICHH B JJOHOPCKOW 00JIaCTH OrpaHUYMBAET €ro Mpu-
MEHEHHE Y JKEHIIHH.

IIpumeHeHre BacKyJISIPU3UPOBAHHOM IUIACTUKU
3agHAM (hacInaIbHO-KUPOBBIM JOCKYTOM TOJICHH Ha
PETPOrPagHOM KPOBOTOKE SIBIISIETCSA HAAEKHBIM pelIe-
HHEM 151 JIeIeHUsI OOJbHBIX ¢ Ae(heKTaMU MATKHUX TKa-
HEH HWKHEHN TPETH TOJIEHU U HEONIOPHOM MOBEPXHOCTH
CTOIIBL

Cnucok uTepaTypsl:

1. BO3. Oxoru. MHGOpMATUBHEIA OIOJIIICTCHD.
CeHts10pb 2016.
http://www.who.int/mediacentre/factsheets/fs365/ru.
(obparmenue 11.04.2017).

2. IOpennu B.B. PykoBoacTBO mo peabuiura-
uuu  oboxokeHHbIX/B.B IOnennu, B.M.I'puinkeBuy;
Mocksa: «Menumunay, 1986. — 365c¢.

3. Toscrsanoit H.E. BoccranoBuTenbHas Xupyp-
rus oxxoros/ H.E. TTosctsHoii- MockBa: «MegunnHa,
1973. - 216¢.

4. MupasumoB b.M. BoccranoButenpHas Xu-
pyprHsi  OXOTOBBHIX  nedopManuii  KOHEYHOCTEH/
b.M.Mupaszumos, H.M. [llamatos - Tamkent: «Menu-
muHa», 1972. — 152c.

5. baiiramaram6eros I11.A. [Tnactiueckoe 3ame-
ieHue Ne()eKTOB MATKUX TKaHEH HUKHEH KOHEYHOCTH
KOKHO-)KUPOBBIM JIOCKYTOM C OCEBBIM KPOBOCHA0Xe-
nuem / I1I.A. baiimaram6eros, K.M. Komenos// Tpas-
MaToJIOTHs K3HE opronenus. Marepuansl MexayHa-
pomHO# [OOWICiHON Hayd.-pakT. KOH(. - AcraHa,
2011. - Ne2. — C. 316-319.

6. ITmenwncuos K.II. Kypc mnactudeckoii xupyp-
run: PykoBonctBo mist Bpaueid. B 2 1. / Iloxg pen. K.IT.
[MmenucuoBa. — fApocnasnp, Peiounck: Uzg-so OAO
«Pu16unCcKU# JJom meuatu», 2010. — 1419 c.

7. boros A.A. [IpuMeHeHne BacKyIsIpU3UPOBaH-
HOM KOYKHOM IJIACTUKU MEIHUAJIbHBIM JOCKYTOM CTOIIbI
JUTS 3aMelIeHus Aedekra MATKHX TKaHe# crombl/ AA.
Boros. JI.5I. U6parumosa P.M1 Mymnun// Ilpaktuye-
ckas MegunmHa. — 2012, — T.1. - Ne8. — C. 86-87.

8. The medial sural artery flap in lower extremity
reconstruction / Cheng-Hung Lin, Yun-Huan Hsieh,
Chih-Hung Lin// Clin Plast Surg. 2021 Apr; 48 (2):
249-257.

9. The gastrocnemius flap for lower extremity re-
construction/ Christopher Bibbo// Clin Podiatr Med
Surg. 2020 Oct; 37 (4): 609-619.

10. Muscle/musculocutaneous versus fasciocuta-
neous free flap reconstruction the lower extremity: A
systematic review and meta-analysis/ Keisuke Shimbo,
Haruko Kawamoto, Isao Koshima// Microsurgery.
2022 Nov; 42 (8): 835-847.



Norwegian Journal of development of the International Science No 109/2023 31

PEDAGOGICAL SCIENCES

DEONTOLOGICAL ASPECTS IN THE DAILY PRACTICE OF A DENTIST

Antonenko M.,

Department of Dentistry, |

nstitute of Postgraduate Education, Bogomolets National Medical University; Ukraine, Kiev
Reshetnyk L.,

Department of Dentistry,

Institute of Postgraduate Education, Bogomolets National Medical University, PhD, assistant,
Ukraine, Kiev

Melnychyk T.,

Department of Dentistry,

Institute of Postgraduate Education, Bogomolets National Medical University, associate professor,
Ukraine, Kiev

Shemelko M.,

Department of Dentistry,

Institute of Postgraduate Education, Bogomolets National Medical University, associate professor,
Ukraine, Kiev

Shumynska T.

Department of Dentistry,

Institute of Postgraduate Education, Bogomolets National Medical University, associate professor,
Ukraine, Kiev

https://doi.org/10.5281/zenodo.7989717

Abstract

Most researchers believe that for the optimal implementation of the principles of medical deontology, it is
necessary to take into account a number of conditions: vocation, tact, intelligence, compliance with the norms of
the doctor-patient relationship. According to some scientists, medical ethics also provides for a wide range of
relationships between medical workers and patients, their relatives, and team members. Thus, it can be noted that
medical ethics is identified with medical deontology. If the content of medical deontology is aimed at establishing
the duty and duties of a doctor, then the content of the principles of bioethics is aimed at protecting the patient.
Bioethics, as an integral part of pedagogy, defines the doctrine of the social, legal and ethical consequences of
biomedical technology. The question is indisputable that a medical worker should always remember the patient,
have the ability to "conquer and subjugate the soul of the patient”. But not everyone agrees that the doctor's duty
is to reassure the patient and convince him of the rationality of the chosen method of treatment, and the doctor
must be friendly with the patient, show sincere interest in the problem, listen and analyze complaints, because the
doctor and the patient have one goal - achieve recovery. The importance of applying the principles of bioethics in
dentistry is explained, first of all, by the general significance of this area of medical knowledge and activity. The
aim of the research was to study the level of awareness of young specialists - interns about ethical and bioethical
issues at the stages of training and using knowledge in the future practice of dentists. Materials and methods. We
have applied the method of active discussion about the expediency, role, place and importance of ethical and
bioethical issues in the practice of dentists for the development of a competitive specialist. 58 dentists-interns were
attended by the discussion (the first research group - 29 interns with an average diploma score of 4.65-5.0; the
second group - 17 interns with an average diploma score of 4.0-4.6; the third group - 12 interns with an average
diploma score of 3.5-3.9 and the result of “Krok-2 and Krok-3. Stomatology” 75-80.0%, which corresponds to the
criterion “satisfactory”). Conclusions. Thus, in the process of research discussion in all three groups of interns-
stomatologists, a common opinion was formed about the high relevance of ethical and bioethical issues in the
practice of a dentist, as well as the role of such knowledge and skills in strengthening the competitiveness of future
specialists.

Keywords: bioethics, deontology, pedagogy, dentistry.

Relevance. It is known that pedagogy is a social
science that studies organized, systematic and purpose-
ful activities for the formation of a person's personality;
a science that studies the content, forms and methods of
education, as well as the process of transferring experi-
ence to a student by a teacher. Pedagogy uses the fol-
lowing research methods: a) methods of forming the
consciousness of the individual (persuasion): story, ex-
planation, explanation, lecture, conversation, briefing,

dispute, report, example; b) methods of organizing ac-
tivities and forming the experience of behavior: accus-
toming, pedagogical requirement, public opinion, edu-
cating situations; ¢) methods of stimulating behavior
and activity (motivation): competition, encouragement.

Recently, more attention has been paid to interac-
tive methods, such as the method of brainstorming,
competitive groups, round tables, etc., but they do not
fully cover the issues of medical ethics and bioethics,
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and are often controversial and controversial [4, 13].
However, not only in Ukraine, but also in the countries
of Europe, Asia and America, the study of medical eth-
ics and bioethics as an integral part of pedagogy, in our
opinion, is appropriate, important and essential for the
development of thinking in the formation of a compet-
itive doctor.

The term "deontolo (from the Greek words
"deontos" due and "logos" - teaching) was introduced
at the beginning of the last century by the English phi-
losopher Bentham as the name of the science of profes-
sional human behavior. A part of general deontology is
medical deontology, which studies the principles of be-
havior of medical personnel aimed at maximizing the
usefulness of treatment and eliminating adversely af-
fecting omissions in medical practice. The concept of
medical deontology also includes a system of relation-
ships that is established in the course of treatment be-
tween a doctor and a patient. In a narrow sense, medical
deontology is a set of specific norms and principles of
medical morality regarding a particular specialty. De-
ontology, being a part of medical ethics and morality
and consisting of the principles of behavior of a medi-
cal worker in the performance of his professional du-
ties, confirms the need to study it [5].

It is necessary that the principles, rules of ethics
and deontology in the work of a physician become the
subject of constant attention. In our opinion, it is this
approach that should become the subject of constant at-
tention of such a pedagogical approach. Taking into ac-
count that medical ethics and medical deontology focus
on the role of moral principles and moral norms, prin-
ciples and rules of conduct based on them, it is more
correct to consider medical ethics and deontology in
their unity.

Most researchers tend to believe that for the opti-
mal implementation of the principles of medical deon-
tology, it is necessary to take into account a number of
conditions: vocation, tact, intelligence, compliance
with the norms of the doctor-patient relationship [6, 7].
According to some scientists, medical ethics also pro-
vides for a wide range of relationships between medical
workers and patients, their relatives, and team mem-
bers. Thus, it can be noted that medical ethics is identi-
fied with medical deontology. If the content of medical
deontology is aimed at establishing the duty and duties
of a doctor, then the content of the principles of bioeth-
ics is aimed at protecting the patient [8, 9, 10]. Bioeth-
ics, as an integral part of pedagogy, defines the doctrine
of the social, legal and ethical consequences of biomed-
ical technology. The question is indisputable that a
medical worker should always remember the patient,
have the ability to "conquer and subjugate the soul of
the patient” [11, 12].

But not everyone agrees that the doctor's duty is to
reassure the patient and convince him of the rationality
of the chosen method of treatment, and the doctor must
be friendly with the patient, show sincere interest in the
problem, listen and analyze complaints, because the
doctor and the patient have one goal - achieve recovery
[2, 4, 14]. Although many prominent scientists insist
that the doctor needs to remember that he is dealing
with people who deserve the most courteous and caring

attention [5, 7, 11, 13]. The importance of applying the
principles of bioethics in dentistry is explained, first of
all, by the general significance of this area of medical
knowledge and activity.

In this regard, the aim of the research was to
study the level of awareness of young specialists - in-
terns about ethical and bioethical issues at the stages of
training and using knowledge in the future practice of
dentists.

Materials and methods. We have applied the
method of active discussion about the expediency, role,
place and importance of ethical and bioethical issues in
the practice of dentists for the development of a com-
petitive specialist.

58 dentists-interns were attended by the discus-
sion. The first research group consisted of 29 interns
with an average diploma score of 4.65-5.0, who passed
the integrated licensed exam “License integrated exam
Krok-2. Stomatology” with a score above 85%, which
corresponds to the “excellent” criterion, and at the stage
of postgraduate education they wrote the “License inte-
grated exam Krok-3. Stomatology” with a score of over
89.0%. The second group consisted of 17 interns with
an average diploma score of 4.0-4.6, the result of “Li-
cense integrated exam Krok-2. Stomatology” and “Li-
cense integrated exam Krok-3. Stomatology” 81.0-
85.0%, which corresponds to the “good” criterion. The
third group included 12 interns with an average di-
ploma score of 3.5-3.9 and the result of “Krok-2 and
Krok-3. Stomatology” 75-80.0%, which corresponds to
the criterion “satisfactory”.

Research results. All participants in the study
from the 1st group (100%) showed deep knowledge of
ethical and bioethical issues in the daily practice of a
dentist, indicated the relationship of ethics as an inte-
gral part of pedagogy with the practical activities of a
dentist, actively participated in the discussion, ex-
pressed interest in these important questions. It should
be noted that, contrary to expectations, in the presence
of sufficiently high performance indicators both at the
undergraduate and postgraduate levels of education, 12
out of 17 (76%) persons of the 2nd group revealed ni-
hilistic moods to participate in the discussion of the dis-
cussion topic. At the same time, all the interns included
in the 3rd group were reluctant to enter into a discus-
sion, were shy, and ultimately expressed the opinion
that there is no need to apply ethical and bioethical
standards in the daily practice of a doctor. Special at-
tention, in our opinion, deserves the fact that it was in
these groups of interns, where initially there were ele-
ments of unstable assessment results, which resulted in
average and low results of academic progress both at
the undergraduate and postgraduate levels, there was
also a lack of self-assessment of the individual, which
does not allow to freely discuss professional topics,
probably potentiated by the lack of special knowledge,
and the lack of a deontological position of the doctor's
personality formed in the process of training, as a result
of an ineffective pedagogical process.

At the same time, we note that after the end of the
discussion, the opinion of all the interns who doubted
the need to study ethical and bioethical norms changed
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- they expressed a significant interest in ethical and bi-
oethical issues, as well as a desire to obtain additional
information about the ethical and bioethical norms of a
doctor.

Conclusions. Thus, in the process of research dis-
cussion in all three groups of interns-stomatologists, a
common opinion was formed about the high relevance
of ethical and bioethical issues in the practice of a den-
tist, as well as the role of such knowledge and skills in
strengthening the competitiveness of future specialists.

An analytical review of the literature showed that,
to date, the ethical issues of the relationship of the pa-
tient (and / or his relatives) with the medical staff of the
medical institution are not sufficiently covered in the
specialized literature and are not fully represented in
educational programs. Modern medicine requires the
physician to be a well-educated person with a high cul-
tural level and with a range of knowledge that goes be-
yond his specialty. Dental theory and practice are espe-
cially sensitive to the perception of the norms and prin-
ciples of bioethics, since they deal with all categories
of the population and are closely related to all other ar-
eas of medicine. Doctors - dentists should have a broad
outlook, be versatile educated, thinking, be attentive
and cordial towards patients. We are confident that in
the activities of a dentist, moral and ethical principles
should be embodied in a set of specific behavioral
norms, the conscientious implementation of which will
be both a professional duty for him and a matter of his
professional honor and dignity.
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The aim of this article is to present a concept of an adapted physical activity training program for students
majoring in "Special Pedagogy" at the Faculty of Pedagogy at Trakia University, Stara Zagora, Republic of Bul-
garia. The main goal of the course is the formation of skills to support the inclusion of children with special

educational needs in motor education.
AHoOTanuA

IenTa Ha Ta3w cTaTus € MPENCTABSIHE HA KOHLEMIMSA Ha OOyYUTENHA IIporpaMa Io ajanThpaHa (pu3decKa
aKTHBHOCT 32 CTYAEHTH OT CIIELMAIHOCT ,,CrienuanHa neparoruka‘ Ha [lemarornaecku daxynret npu Tpakuiicku
yauBepcuret, Crapa 3aropa, Penyonuka bearapusa. OcHOBHa 1€ Ha Kypca € (hopMHpaHe Ha yMEHHS 3a MOJIIO0-
MaraHe BKJIFOYBAHETO Ha JIella ChC CIEIHATHN 00pa30BaTeIHU TOTPEOHOCTH B IBUTATEITHOTO 00yJEHHE.

Keywords: special education students, inclusion, children with special educational needs
Kiro4oBH AyMH: CTyICHTH CIICIIMATHU [TEAaro3u, MprUoOIiiaBaHe, Iela ¢ CrieHalIHi 00pa3oBaTeIHU OTPEO-

HOCTH

Crnopen Korcturynusara na Pemryonmka beirapus
IbpkaBaTa HOCH OTTOBOPHOCT 32 OJaroChCTOSHHETO
Ha BCHYKM CBOM TPAXKIaHH, B TOBA YHCIO M XOpaTa C
yBpeXaaHus. Be3HUKBa MpoOIEMBT 3a TAXHATAa HHTE-
rpanusi. EauH OT HauMHUTE 32 OCHIIECTBSIBAHETO W €
obpazoBanueTo. B akroBere, mpuet B paMkuTe Ha EB-
pormeiickus chio3, KakTo U B JokymeHtute Ha OOH B
o0iacTTa Ha OOpa30BaHUETO, Ce Ae(PUHUpPAT IBE OC-
HOBHHU IIeJI Ha oOpa3oBaTelHaTa MOJIUTHKA — PaBeH
JIOCTBII ¥ KaueCTBEHO oOpa3oBaHue. Te3u 1enu ca B3a-
MMOCBBP3aHH U OCBILIECTBSIBAHETO UM IIpeIoiara aa
ce 00XBaHe BCAKO JIETE C YBPEXkKAaHE B IPEIyIIIIUIIHA
Y YYWJIMIIHA BB3PACT M M3TPAXKIAHETO U (HYHKIIMOHH-
paHeTO Ha MOJKpErsIa cpena, KOSATO BKIIOYBA: JIO-
CTBITHA apXUTEKTYPHA CPe/ia; EKUIN OT Pa3INIHH CIIe-
IIAJIMCTH B 3aBUCHMOCT OT IIOTPEOHOCTUTE Ha JieraTa
Y yYCHUIIMTE ChC CHEUAIHA 00pa3oBaTeHi OTpeo-
HOCTH, KaKTO M POJUTEIN, HACTOMHUIIN U TIOTICYHUTEIH;
JUarHOCTHYHA, KOHCYITATHBHA M PeXaOMIUTAIlMOHHA
JIEHOCT; yuyeOHO-TeXHUYECKU CPeACTBAa M amaparypa,
JTUIAKTUYEeCKH MaTeprany, yaeOHH momarana, crerya-
Tu3UpaHu coTyepy; WHANBUAYAIHA OOpa3oBaTEIHU
MPOTPaMH TI0 BCHYKH MPEIMETH; y4eOHN POrpaMu 110
CIEUAIHNTE Y4eOHU MPEeAMETH 3a Jelara U y4eHH-
LUTE C YBPEACH CIIyX U C HApyIIeHO 3peHue [4].

OOpazoBarenHara IMOJUTHKA Ha CTpaHaTa B IIO-
CJIE/IHUTE TOJWHHU € HAacOYeHa, OT €JHa CTpaHa, KbM
HaMaJisiBaHe Ha Oposi Ha CHeIUaTHUTE YIUIIUIIA U yBe-
JU4YaBaHe Ha OpOsl Ha MHTETPUPAHUTE Aela ChC CIIEIH-
aHN 00pa3oBaTeNHN MOTPEOHOCTH, a OT IpyTa - KbM
ompenensHe Ha HOBH (YHKIWMH HAa OHE3W CIICI[UATTHH
YYWINIIA, KOWTO II€ MIPONBIDKAT Ja ChIIECTBYBAT,

HAaCcOYEHH KbM OOyUEHHE Ha JIeNa ¢ TEKKA U C MHOKe-
CTBO YBpEXIAaHWs W KbM TIOJIIOMAaraHe Ha BKJIIOYBa-
IOTO O0yYEeHHE — METOIUYECKH W ChC CHOTBETHUTE
crenuanucTa [7].

B Haii-HOBHTE HOPMATHBHH IOKYMEHTH CE TIO-
CTaBsl aKIEeHT BBPXY aJanTUpaHaTa GU3HIecKa aKTHB-
HOCT U HEMHHMTE BaXKHU COIlMaJIHU U IIeJarOoru4ycCkKu
GyHkiuy., VB3UCKBAHETO € MACOBUTE YUYWIMINA Ja
Ch3/IaBaT YCIOBHA 32 3aHUMAaHUS C PU3UUECKH yIIPaxK-
HEHUsI U CIIOPT C JiedeOHa el U aganTupana Gusmue-
CKa aKTUBHOCT H CIIOPT 32 YUYEHHUIIU ChC CIIELUAIHN 00-
pasoBatennu norpebroctu [3]. Taka mie ce ch3gagar
BB3MOKHOCTH JIa CE€ OCHIIECTBABA €JHOBPEMEHHO yUa-
CTHe Ha Jiella B HOpMa M JIella ChC CIeHaIHu 06paso-
BaTeJIHY TOTPEOHOCTH B 3aHUMAHHSTA IO (PU3HIECKO
BB3MUTAHKUE U CIOPT. 3a YCIEIIHOTO pealn3upaHe Ha
Ta3W CHBMECTHA W35Ba, JIEIATa ChC 3aTPYIHEHUS CE
HYKIaAT OT ChOTBETHATA 00IIa U JOMBJIHNTEHA TO-
Kpemna. Tsa ce M3BBpPUIBA OT €KUII OT CIICHHUAIUCTH —
TICHXO0JIOT, JIOFOIEl, PECYPCEH YUUTEN U JPYTH, pado-
TEIIX ChBMECTHO ¢ poautenute [5].

CrenuasjHuTe TENaro3d MMaT BaKHA pOJIA 32
YCIIENIHOTO NPOBEX/IaHe HA 3aHUMaHUs ¢ PU3UYECKH
YIPaKHEHUS U CIIOPT 3a Jelara ChC CrelHainm oopa-
30BaTETHU NOTPEOHOCTH KaKTO B IPHOOIIABAIIH YCIIO-
BUsI, TaKa M B CIIEHHAIHHUTE yupexaenus. Tosa mpe-
noJsiara HeoOX0AMMOCTTa OT ONTUMHU3MPAHE HA aKaje-
MHYHATa UM OAroToBKa. O0y4YeHHeTo UM TpsOBa J1a e
OPHEHTHPAHO KbM OBJIasIBaHE Ha HEOOXOAUMHUSA 00eM
OT 3HaHUs B 00JIaCTTa Ha afanThpaHaTa Gpusnuecka ak-
TUBHOCT M (hOpMHUpaHEe HA YMEHHS 32 KPUTUYHO MHC-
JIeHe, pellaBaHe Ha Npo0JeMHu, B3eMaHe Ha pelleHHus,
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MmoeMaHe Ha MHUIIMATUBHOCT [2, ¢. 241]. Taka ce ycBo-
sBaT CTPATETHH, HACOYEHN KBM TBOPUYECKO MPUIIOXKE-
HHE Ha popMHUpaHnTEe KOMIeTeHTHOCTH [9, c. 388], ko-
UTO MO3BOJIABAT peaiu3aliys Ha MPOMEHHU B POecHo-
HAJTHOTO Ch3HAHUE HA OBJCIINS CICIIMATICH MEAaror U
B HeroBure akTuBHOCTH [1 c. 228].

B HACTOSAIIOTO H3IOXKECHUE CHOJCIAME KOHIICTI-
IIUs 32 TIPOBEKIAHE HA 3aIbIDKUTEITHATA JUCIUILUINHA
»J|BUTaTeJIeH TPEHUHT W aJanTHpaHa (uU3NdIecKka ak-
TUBHOCT, TIpeJHAa3HAYeHA 3a CTYINCHTH OT CIELHaII-
HoCT ,,CrienianHa egaroruka’ Ha [lenaroruaecku ¢a-
Kynaret, Tpakuiicku yHuBepcurert, P bparapus ¢ xopa-
puym 30 yueOHH Haca.

OcHoOBHATAa IIeJ Ha Kypca € CTYACHTUTE Jia ce 3a-
MO3HASAT C OPraHU3alUATa, CTPYKTypaTa, ChIbpPKAHU-
€TO ¥ ChbBPEMCHHHUTE TEXHOJIOTUH U BOJICIIU MPAKTHKH
3a 00pa30BaTEIHO-BB3IHUTATEIIHA M CIIOPTHO-03/IPaBH-
TeJHA paboTa C Jiela ¢ pa3jInyHu YBPEKIAHUS U 3a00-
nsBaHus W Jna (GOpPMHUpPAT yMEHUs 3a MMOJIOMaraHe
BKITIOYBAHETO Ha JIella ChC CIEIHaIHu 00pa3oBaTeTHI
MOTPeOHOCTH B ABUTATEITHOTO 00yUYeHHE.

B pesynraT Ha 00ydeHHETO ce O9aKBa CTYACHTHUTE
Jla IpUIOOMST 3HAHSI 3a: CHITHOCTTA M 3HAYCHUETO Ha
amanThpaHata (pu3myYecKa aKTHBHOCT; pONATa M M-
CTOTO ¥ B KOMIUICKCHATA peXaOWINTALUs W COIHAl-
HaTa MHTCTPAIMs Ha JIUIaTa C OTKJIOHCHHS B 3IPaBETO;
MEIUKO-(DU3HOIOTHYHATE ¥ TICHXOJIOTUYCCKUTE Xa-
PAKTEPUCTUKUA HAa Pa3IMYHUTE HO30JIOTUYHU TPYIIH,
0COOCHOCTUTE B PAa3BUTHETO M (PYHKIIMOHHUPAHETO HA
OpraHu3Ma ¥ BB3MHUTAHHETO HA JIMYHOCTTA Ha Jiela C
YBpEXKIaHUs; 0COOCHOCTUTE Ha ChABPKAHIC HA 3aHU-
MaHHATA W METOAWKAaTa Ha 1oxbopa Ha (u3myecKu
yIpakHEHsI, TIOABIKHA WTPU U CIOPTOBE 3a Jena C
OTpPaHUYCHU BBH3MOXKXHOCTH, XapaKTEPUCTHKU Ha 00y-
YEHHWETO B JBUTATEITHU JNCHCTBHUS W Pa3BUBAHETO Ha
JIBUTATEITHU KadyecTBa, (OPMUTE Ha afanTupaHa Gpusu-
9YeCcKa aKTUBHOCT M OCOOCHOCTUTE Ha IUIAHUPAHETO U
KOHTpOJIa i. ChIlo Taka 1a yMmesT aa GpopMyaupar 3a-
JaunTe (KOPEKIMOHHU, KOMIICHCATOPHH, MPOQHUIIaK-
THYHH, O3]PaBUTCIHH, O0OPa30BaTCIHH, BB3IUTA-
TeJTHH), Aa MOAOUPAT MOAXOMASAIIUTE CPEACTBA M Me-
TOIU 3a TAXHOTO PEIIaBaHE W J1a PEryupar MCHXO-
(hM3MYIeCcKOTO HaTOBapBaHE B 3aHMMAHMATA; [la pa3pa-
0OTBaT CHBPEMEHHH TEXHOJOTHH 32 (UIKYITYpPHO-
03/IpaBHUTEIHA PadOTa; 1a MPOBEKAAT GUIUICCKU JeH-
HOCTH, UTPH ¥ CIIOPTOBE, TOAXOIAIIN 32 aJalTHPaHE;
Ja mpuoOmaBar JAelara ChC CIEHHATHH 00pa3oBa-
TEJIHU TOTPEOHOCTH KbM 3aHUMAaHHATA C aJalTHpaHa
(hu3nvecka akTUBHOCT.

KoMIIETEeHTHOCTUTE, KOUTO Ca 3aJI0KSHH KaTO eI
Ha CIelUalu3upaHaTa MOArOTOBKA, Ca CBBP3aHH C:
ajanTHpaHe Ha y4eOHHTE HporpamMu Mo (HU3NIECKO
BB3IIUTAHHE U CIIOPT ChOOPA3HO MHAMBUIYATHUTE T10-
TPeOHOCTH M MOMCHTHOTO CBHCTOSHHUC Ha Jelara C
YBpeXKIaHUS, aJanTHpaHe Ha Mpolieca Ha oOydycHwHe,
MPUHIUIA U METOJIM Ha MPEIoiaBaHe, aJanTHpaHe Ha
cpenara, n300p Ha MOJXOMANIN HAYUHH 32 KOMYHHKA-
WS, OIICHKA HA HalpebKa Ha JeraTa B IBUTATEIIHOTO
UM 00ydYeHHE; ChTPYJHUYCCTBO C JAPYTHTE CIICIIUAIH-
cTH (YYUTEIH, TICUX0JI031, PEXaOUINTATOPH, JIOTOTIC U
U T.H.), C POAUTEIIUTE Ha JelaTa, C HePaBUTEICTBCHH
OpraHu3aI[MK U CIIOPTHH KiIyOOBE 33 HHBAJIHIH.

B cpappxateneH miaH KypehT ¢€ ChCTOU OT 0CEM
Mozayna. ITbpBHAT € BbBEXK /Al U BKIOUBA TEMH, CBBP-
3aHM C LENTa, ChABPKAHUETO M KOMIIOHCHTUTE Ha
ajantupanara (pu3nyecka akTUBHOCT, OCHOBHUTE U 3a-
Jla4yd, CpeACTBa, METOIu M (opMH Ha OpraHM3alys,
KaKTO U Bpb3Karta ¥ ¢ Apyrure Hayku. OcTaHamure ce-
JIeM ca CIELHaJHU U ca 000CO0CHN B 3aBUCHMOCT OT
YBPEXKAAHETO WITH 3a00JsiBaHeTO. BKitouBaT ciieiHuTe
TEMH:

e  Mooyn ,, Adanmupana gusuuecka akmugHocm
npu deya cvc 3pumennu yspescoanusn’ — 3amgadd u
CpEeZCTBAa Ha aJaNnTHPAHOTO (DPU3UUECKO BBH3MUTAHUE;
METOJU U METOIUYECKH IPUHOMH 33 00ydeHnE, KOPEK-
LS ¥ pa3sBUTHUE; M3I0JI3BAHE M Pa3BUTHE Ha ChXpaHe-
HUTE aHallM3aTOpH; peryjiupaHe Ha HCHXOopH3Hnde-
CKOTO HaTOBapBaHE U TIOKa3aHMUs U MPOTHBONIOKA3aHUS
3a TPUIOKEHHE Ha (U3MYECKH YIPaKHEHUS; PBKO-
BOJHM MPHUHIMIIM IPU aJanTanus Ha PasiIMyHU I10-
JIBMDKHU MI'PHU U CIIOPTOBE 32 JIela C YBPEJIECHO 3peHHeE.

e  Mooyn ,, Adanmupana usuuecka akmugHocm
npu deya CvC CAyXosu yepexcoanus’* — METOKa Ha
KOPEKIWA Ha IBUTATEITHUTE HapyIICHUs; HAUNHY 32 aK-
TUBH3aLUs Ha ITO3HABATEIHATA ACHHOCT; PO HA KOM-
MICHCATOPHUTE MEXaHW3MH B Pa3BHTHETO HA TIIYXOTO
Jere.

o  Mooyn ,, Adanmupana guzuuecka akmusHocm
npu deya ¢ ymcmeena uzocmauaiocm‘ — OCHOBHU H
crienu(UYHU 3a7a4M, CPEACTBA HA alalITUPAHOTO (Hu-
3MYECKO BB3MHTaHME; crelduKa Ha JBUTATEITHOTO
o0y4eHHe ¥ Bb3NUTAaHUETO; KOPEKLUs HA OCHOBHUTE U
BTOPHYHHU JIBUTATEIIHW HAapyLICHUS; pa3BUTHE Ha (u-
HaTa MOTOPHKA; HAYMHY 3a MPHIaraHe Ha I10IXO0ISIIN
KOPEKIIMOHHO-Pa3BUBAIIY OABHXHU HIPH.

o  Mooyn ,, Adanmupana usuyecka akmugHocm
npu deya ¢ 0sueamenHu HapyuweHus * — KITacu(puKaIms
u etuoyorus Ha JLII; chmbTcTBamU 3a00JSBAHUS;
JIBUTaTeJIHN HapyuIeHus; GopMU U METOJM Ha afaITH-
paHa ¢usuuecka aktuBHOCT mpu Jnena c¢ LI B
NpeydiIniHa 1 HayalHa YYWIIUIHA Bb3pacT; ajarl-
THpPaHO (M3MYECKO BBH3NHMTAHUE, 33Ja4d M CPEJICTBA.
BuioBe rppOHAYHOMO3BUHM YBPEXKIAHUS M XapakTe-
pHCTHKa; METO/IMKA Ha ajanThpaHara (u3uuecka ak-
THUBHOCT; IOJXOJSIIN MOIBMXHA WIPH U CHOPTOBE,
TIPUHIMIN TIPY ajanTtupane. Bugose BpojeHn aHoma-
JIMM B Pa3BUTHETO U CJIE]] aMITyTalluy Ha KpaHUIUTE;
METOIMYECKH OCOOEHOCTH B MPOBEXKIAHETO HA IO-
JBIKHA WIPU M CIHOPTOBE NPH Jena B pazindHa
BB3pAacT.

o  Mooyn,, Aoanmupana uzuyecka akmusHocm
npu 0eya ¢ MHOICECMB0 yepedcoanus” — XapakTepu-
CTHKH Ha Jieliata B 3aBUCHMOCT OT KOMOMHAIMATA U Te-
JKECTTa Ha YBPEKIAHUATA; PHKOBOJAHHU MPHHIUIN IPH
(m3rueckaTa akTHBHOCT M aJIalITUPAHETO i ChOOpa3HO
BB3MOKHOCTHTE Ha JIeliaTa; pa3BUTue Ha obma u ¢puxa
MOTOPHKA M CaMOOOCITy>KBaHETO.

o  Mooyn ,, Adanmupana guzuyecka akmusHocm
npu deya ¢ aymuzvm’* — KIMHAYHA KapTUHA Ha OoJe-
CTUTE OT ayTHCTHYHUS CIIEKTHP; ICUXUIECKOTO U (u-
3MYECKOTO Pa3BUTHE K OCOOCHOCTHUTE Ha JIBUTATEIIHUTE
U CEH30PHHU HApYLICHUS; METOIMUECKH OCOOCHOCTH Ha
ajanTUpaHe Ha pa3IMYHU JIBUTaTeIHH JEHHOCTH,
CIIOPT U MI'PH 3a JIela ca ayTU3bM.
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o Mooyn,, Aoanmupana guzuuecka akmusHocm
npu doeya cvbe CUHOPOM HA OePUyum Ha BHUMAHUEO U
Xunepaxmugrnocm ' — BUJOBE U KPUTEPHUHU 32 JUArHo-
CTHKa; XapaKkTepHH HapyUIEHHs B CEH30PHO-MOTOP-
Hara c(hepa; 0OCOOCHOCTH B OpraHM3alysiTa Ha 3aHUMa-
HUS ¢ PU3NYECKH yITPaKHEHHS U UTPH.

Kypceot BrirouBa 15 nekuuu u 15 ynpakHeHUs.
[IpakTHueckuTe 3aHMMaHUSA Cc€ KOMOWHHpAT C
W3BBHAYJUTOPHUTE JICHHOCTH — CaMOCTOSITENHA TOA-
TOTOBKA 32 TAX U 3a KypcoBarta pabota. O0y4eHneTo ce
OCBIIECTBSBA 10 IPEIBAPUTEIHO 3aJaJCHN CTPATETHH,
KOWTO MMaT KOMIIEHCATOPHHU 32 HETO ()YHKIUH, OCHO-
BaHU Ha peduiekcns [6, c. 258].

OueHsIBaHETO Ha pe3yNTaTuTe € 0OBBP3aHO ChC
cucTeMaTa 3a KpeIWTHpaHe, KaTo ce OCBIIECTBSBa B
TP KaTeropuu, CboOPa3Ho C LENnTe:

e Tecr 3a onpenensiHe HUBOTO HA TEOPETHYHUTE
3HaHWs B o0JIacTTa Ha ajantupaHarta (U3MYecKa aK-
TUBHOCT — ¢ TexecT 40 %.

e Jlpyru 40% 3aBHCAT OT NOATOTBEHATa CaMoO-
CTOsITENHA pa3paboTKa Ha TeMa ,,AlalTHpaHe Ha 3aHHU-
MaHHUe 10 (PU3NIECKO BH3IMHUTAHNE 32 Aela ChC CIICIH-
ATHU 00pa30BaTETHU TTOTPEOHOCTH .

e 20 % ce ompenens OT IPUCHCTBUETO U y4aCTH-
€TO Ha CTYJICHTa B ayAuTopHHUTE popMu Ha 00yUeHHeE.

KpaitHusat pe3ynraT e npupaBHEH KbM 5-CTeTIEHHA
CKaJla U mecTodajgHa cucreMa no ciennara cxema: 100
- 81 % - Otauuen (6); 71 - 80 % - Muoro 106%p (5);
61 - 70 % do6bp (4); 51 - 60 % Cpenen (3); mox 50%
- Cnab (2).

Kpurepunre 3a oneHka ca onpeeneHn npeaBapu-
TEHO W OTpa3siBaT A0 KaKBa CTENCH ca MPHIOOUTH
KOMIICTEHTHOCTHTE, 3aJI0’KeHU B Kypca. C romsiMa Te-
JKECT ca JICHHOCTHUTE HA CTYJICHTUTE Ha MPOAYKTHBHO-
TBOPUYECKOTO PpaBHUINE, CBBP3aHH C IpWIAaraHe Ha
YCBOCHUTE 3HAHUS B 00JIaCTTa Ha ajanTHpaHaTa GU3n-
YecKa aKTMBHOCT NP pelllaBaHe Ha HECTaHIAPTHU U
HOBU METOAUYECKH 3a1aun [8, ¢. 67]. OueHsiBaHeTo €
KOMIUIEKCHA MPOLIEAYpa, KOSTO OTYUTA MOJIOKEHHTE
YCWIINSL U KpaWHHUTE PE3YNITaTH U 3aBUCH OT Y4aCTHETO
Ha CTYJCHTHTE B yNpakHeHMsTa. Taka ce B3ema Mo
BHHMaHHE HE CaMO MPOAYKTHT, HO U IIPOLECHT Ha 00y-
YeHHeE.

HoBute n3uckBaHus KbM 00pa3oBaTENHUTE HMH-
CTUTYLIMH — Jja Ob/1aT a/IeKBaTHU Ha MOTPEOHOCTHTE HA

JIeTaTa ChC CIEINATHU 00pa30BaTeIHN MMOTPEOHOCTH,
npeAnoaarat MPOMeHH B yuyeOHara TOKYMEHTAlus Ha
MEIarOTMYCCKUTE CIICIUATTHOCTH BHB BUCIICTO Y4YH-
muie. [Ipemnokenata yyeOHa mporpama mo ajanTH-
paHa ¢u3MyYecKa aKTUBHOCT pa3KpUBa B TCOPCTUYCH U
ouepTaBa B MPAKTHYCCKU IUIAH PEATU3AIUATA HA TC3H
OCHOBHH IICITH.

HznoJs3Bana auTeparypa:

1. Teopruesa, [I. KoMIeTeHTHOCTHUAT TOIXO B
KOHTEKCTa Ha OBJaIsfBaHE Ha OBITapCKUs )KECTOB €3UK
OT CTYICHTH TI0 CIeTMaIHA Ilefaroruka. [ maBa oT mMo-
Horpadus ,,KomrmereHTHOCTEH TOAX0I B 00Y4EHHETO
Ha CTYJIEHTH OT MeAarorudyecku crnennaaHoctu™ Ctapa
3aropa: Kora. 2021. ctp. 225-252.

2. UBanosa, B., lnuesa, ﬂ., ITerposa, P. Kowm-
MEeTEHTHOCT U KoMmIeTeHUuu B EBporeiickata kBaiu-
¢ukamonna pamka. MATTEX, Tom 1, unaktuaau
TEXHOJIOTHH B 00y4yeHueTo, 2014, c. 238-241.

3. 3axoH 3a (HU3NIECKOTO BBH3MHUTAHHE U CIIOPTA,
B, 6p. 58/09.07.1996 r. u cnenBaIy akTyaTH3alyu.

4. Hapenba Ne 1 ot 23 stHyapu 2009 r. 3a 00y4e-
HHETO Ha Jiella U YICHUIN ChC CIICIHATHI 00pa3oBa-
TEJTHU TIOTPEOHOCTH W/HIIH ¢ XPOHUYHU 3200JITBAaHUS

5. Hapenba 3a npro6masamoTo o6pa3oBaHue OT
2017 r., /1B, 6potii 86/27.10.2017 r.

6. Ilerkoma, JI. Jlu3aiin Ha My3UKaTHO-HU3IbIHH-
TeJICKaTa JEHHOCT B €JIEKTPOHHA cpesia MPpH 00ydeHHU-
€TO Ha CTY/ACHTU OT HayajHa U MpeayduIIMIHA Tena-
roruka. ['ogumuuk Ha Ilemarormyecku Qakynrer -
Tpaxuiicku ynusepcutet. T. 19, Crapa 3aropa, 2022,
cTp. 249-260

7. Crtpaterus 3a ocUTypsIBAaHE Ha PAaBHHU BH3MOX-
HOCTH Ha xopara ¢ yBpexaanus 2008-2015 r.

8. TemnukoBa, M. Etanu u neitHocTH 3a pas3Bu-
THE Ha NPAKTUKO-TIPHIOXKHH KOMIIETEHTHOCTH TpHU
CTYJEHTHUTE TI0 METOJIMKA Ha O0YYEHHETO MO MaTeMa-
THKA (Tpeay4IUINITHO 0Opa3oBaHUe U HAYaJIeH eTal Ha
OCHOBHaTa oOpa3oBaTelHa CTeneH). I J1aBa OT MOHO-
rpadus ,,KoMmeTeHTHOCTEH MOAXO0l B O0YUEHHETO Ha
CTYAEHTH OT IeJaroruuecku crenuanHoctu Crapa
3aropa: Kora. 2021. ctp. 42-79.

9. Siderova, D., Petkova, D. A Conception for
Intermediality through Text and Music in the Education
of Future Kindergarten and Primary-school Teachers.
Pedagogika-Pedagogy, 95(3), 2023, pp. 383-389.



Norwegian Journal of development of the International Science No 109/2023 37

PHILOLOGICAL SCIENCES

THE IMPORTANCE OF TEACHING-LEARNING ENGLISH IDIOMS

Ala Puscasu,

University Assistant, Technical University of Moldova, Chisinau
Ala Sisianu

University Assistant, Technical University of Moldova, Chisinau
https://doi.org/10.5281/zenodo.7989791

Abstract

The English language has become an integral part of our daily lives, hereby making it necessary to teach and
learn the language in order to communicate with those who speak other languages. Since idioms are an essential
component of the English language, they play a crucial role in teaching and learning it. But, the process of teaching
and learning English idioms has always been a challenging one and requires a lot of experience and creativity,
since they are not always easy to understand, remember and use. This study aims to investigate the perspective of
English teachers on idioms in language teaching and learning. It assumes that awareness of the role of knowing
English idioms will be of great use. During this very study we used the meta-synthesis method to find some com-
mon results and to identify overall trends whereas teaching-learning English idioms. So, we’ve come to the con-
clusion that a systematic review of the significance of teaching-learning the idioms is really beneficial.

Keywords: awareness, communicative skills, cultural applicability, idiomatic, language proficiency.

1. Introduction

Language is more than just a collection of words;
it also includes the diverse range of idiomatic expres-
sions, cultural references, and subtleties that give it its
truly distinctive character. Particularly, idioms are es-
sential for comprehending and communicating clearly
in any language. [1] This article aims to investigate the
importance of teaching and learning English idioms,
emphasizing their cultural applicability, communica-
tion improvement, and overall language proficiency.
[2] Idioms are a crucial component of spoken language
in daily life. Making effective use of idioms shows that
one is a fluent and natural speaker of the language. [3]
When you use idioms in your speech or writing, you
can sound more like a native speaker and express your
ideas clearly and concisely. After conducting a system-
atic review of numerous studies and performing a meta-
synthesis of numerous works on English idioms, we
can say with certainty that these expressions are fre-
quently used in spoken English and play a significant
role in language learning. Additionally, we may say
that these expressions are complicated and challenging
to comprehend, remember, and use, but knowing and
using them can surely benefit a lot. [4]

2. Materials and Methods

During the study there were consulted numerous
books, dictionaries, and articles on this topic. In this
very study the systemic review of multiple theories of
idioms was tried. By combining different studies and
ideas of idiom structure and meaning, we have aimed
to come up with some new useful results in order to
clarify the importance of teaching-learning the English
idioms. In fact, after all particular attention was paid to
the meta-synthesis method of research, that is the basic
tool of the work. Thereby, after a long qualitative study,
we have managed to combine all our findings and then,
to make known the data of multiple studies to summa-
rize common results and to point out overall trends.

3. Defining the Term of Idiom

Many linguists claim that it is practically impossi-
ble to create a general definition of idiom that would
cover all its characteristics and functions. The word
“Idiom” is of Greek origin and means “standing apart
on its own”. An idiom, then, is a construction which
stands apart from the rest of the language on account of
this irregularity and examination would show that they
are almost all of a popular rather than a literary charac-
ter, belonging to the spoken rather than the written lan-
guage. Idioms are considered figures of speech, which
are defined as “a group of words in a fixed order, that
have a particular meaning that is different from the
meanings of each word on its own.” [4]. In the Long-
man Idioms Dictionary (1998) the idioms are defined
as “a sequence of words which has a different meaning
as a group from the meaning it would have if you un-
derstand each word separately” [3]. The Dictionary of
English Colloquial Idioms writes that “idioms are
phrases which allow no elements to be replaced by a
synonym” [4].

4. Results

4.1 Cultural Importance

The history and culture of countries that speak
English have a significant impact on English idioms.
They are able to reflect entirely the way of being and
thinking of a nation. So, idioms must not be broken up
into their elements, as they are referred to as a fixed ex-
pression and should be learned as a whole [5]. Students
gain understanding of the beliefs, practices, and tradi-
tions of the people who use idiomatic expressions by
learning them. For instance, expressions like "raining
cats and dogs" or "a piece of cake" may not make sense
when taken literally, but they reveal the rich cultural
heritage and creativity that are rooted in the English
language. [6] Brenner believes that native English
speakers simply use idioms without being aware what
constitutes them. [7] Meanwhile a foreign student
should work a lot on their learning. Although, idiom
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acquisition gives students the opportunity to understand
cultural nuances, deepening their appreciation for and
comprehension of the English-speaking world. Idioms
are deeply ingrained in a language's culture and history.
The customs, traditions, and values of English-speak-
ing societies are better understood by mastery the idi-
oms that are used in conversation. The overall language
ability will improve as a result of the increased cultural
awareness, and one will be able to interact with native
speakers more effectively. [2]

4.2 Communication Improvement.

Idioms can enhance the impact, color, and depth
of your communication. They are able to concisely ex-
press difficult concepts or feelings. You can make your
writing or speech more persuasive, memorable, and en-
gaging by incorporating idioms into it. You can engage
in conversations more actively and appreciate the di-
versity of the English language by using idioms to help
you understand subtle distinctions, humor, and sar-
casm. [3] Idioms give language an additional layer of
expressiveness and flair, allowing speakers to suc-
cinctly communicate complex ideas or emotions.
Learners can improve their communication skills and
participate in more meaningful conversations by adding
idiomatic expressions to their vocabulary. Idioms fre-
quently have connotations and metaphorical meanings
that are challenging to translate literally. [8, p.239] In
the same time, they can help with effective communi-
cation, comprehension, and thus helping students be-
come more confident and fluent speakers of English by
helping them understand and use them appropriately.
Because they frequently don't have literal meanings,
English idioms can be difficult for non-native speakers
to understand. Irujo points out that idioms are com-
monly used in television or books, it means learners get
in touch with them in non-interactive situations and
consequently, they don’t have the possibility to ask
what these expressions mean or get any feedback on
their own usage [9, p.237]. Consequently, it's important
to be familiar with the figurative or metaphorical mean-
ings of idioms in order to understand them. Because id-
iomatic expressions are used in a variety of contexts,
such as literature, movies, and casual conversations,
learning idioms will improve the ability to understand
and interpret them. Moreover, knowing how to use
them properly can help you establish rapport with na-
tive English speakers as by encouraging connections
and understanding between people, it demonstrates
your readiness to interact with their language and cul-
ture.

4.3 Language Skills.

Fluency and general language proficiency are in-
creased by idiom mastery. lrujo points out that the
learning of idioms is essential for vocabulary practice
of a second language [9, p.240]. As idioms are widely
used in books, films, television shows, and other forms
of media, make them a fundamental component of the
English language. It's essential for proficient English
speakers to be able to identify and decipher idiomatic
expressions in everyday situations. Idiom learning pro-
vides students with the knowledge and skills they need
to successfully negotiate the nuances of the language,
improving their ability to communicate with native

speakers. On the other hand, due to the fact that idioms
are frequently used in different forms of English media,
it also helps students improve their reading and listen-
ing comprehension. As well, they increase vocabulary.
Idioms frequently use uncommon words that aren't typ-
ically found in language textbooks, as a result, idiom
study exposes a student to various linguistic nuances
and broadens the vocabulary. [5, pp.125-130] Idioms
captivate and fascinate English language learners, but
they are frequently reluctant to use them because fig-
urative language is a tricky aspect of the language. To
introduce idioms to a second language learner, how-
ever, appropriate teaching-learning strategies and
methods should be used, enabling them to overcome
their idiom phobia and continue to pick up idioms out-
side of the classroom. In general, learning idioms re-
quires sophisticated linguistic and cognitive abilities,
which go beyond merely memorizing catchy phrases or
words. But, still, learning and using English idioms is a
certain way to improve the language skills.

4.4 Cognitive Benefits.

Beyond language acquisition, learning idioms has
cognitive advantages. It forces students to use original
thought, interpret figurative language, and draw con-
nections between words and their definitions. [10] Stu-
dents improve their critical thinking, linguistic flexibil-
ity, and problem-solving skills by interacting with idi-
omatic expressions. Cognitive flexibility and a deeper
understanding of language as a whole are fostered by
the mental operations required to understand and use
idioms. In addition, the memory strategies used to ac-
quire idiomatic language, develop the cognitive skills
of a learner. These memory strategies can assist stu-
dents in recalling a large amount of idioms. The key-
word, storytelling, and semantic organization are all
well-known mnemonics that are commonly used whilst
learning-teaching a foreign language and, additionally,
facilitate learning and encourage mental development.
[8] Thus, all these conduct to the improvement and
growth of the cognitive skills. Even Levorato claims
that the reason why idioms are so amazing is that they
engage imagination, can transform abstract meaning
into concrete ones and enrich the meaning of simple
concepts. [11]

5. Conclusion

The idiom is practical and is one of linguistics' fig-
urative speeches. People from one area or nation fre-
quently use it for both informal and formal spoken and
written purposes. Idioms are a crucial component of
universal communication in addition to being a part of
language. We use idioms for theoretical purposes, and
if we classify idioms, we can use them in a variety of
ways and for a variety of purposes. [12, pp. 114-122]
Language studying must include the teaching and
learning of English idioms because they have many ad-
vantages for students. Understanding idiomatic expres-
sions improves cultural awareness while also advanc-
ing cognitive development, language proficiency, and
effective communication. The richness of the English
language can be unlocked, students can expand their
horizons, and they can improve their communication
skills in both academic and practical contexts by im-
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mersing themselves in the world of idioms. The im-
portance of learning and teaching English idioms can
be attributed to several factors. Overall, during this re-
search, we have come to the conclusion that developing
fluency, cultural literacy, and effective communication
in the English language require learning English idi-
oms. They definitely help a learner navigate different
contexts, give insights into the cultural fabric, and let
us interact with people more naturally. We do agree
with Levorato, who writes that spontaneous speech be-
comes difficult without the use of idiomatic language.
[11, p.102]
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The article analyzes the validity of stable statements about the consequences of the ratification of the
Bologna Declaration in Russia, which turned out to be myths, shows the real situation in this area and ways
to reform the domestic system of higher education in the framework of following the Bologna process.
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Introduction. Russia joined the Bologna sys-
tem, widely known in the university environment, in
November 2003. This caused heated debate, misun-
derstanding, and internal resistance from several
teachers [1]; others, on the contrary, consistently
supported the adopted decision [2, 81]. More than 12
years have passed since that moment, allowing a less
emotional approach to the assessment of this innova-
tion, still surrounded by myths and half-truths.

On April 11, 2022, against the background of the
deterioration of relations between Russia and Western
countries, the Bologna Group announced a decision to
stop the representation of Russia and Belarus in all
structures of the Bologna process. In May 2022, the in-
tention of the Russian Federation to withdraw from the
Bologna process was announced.

However, the announced withdrawal from the Bo-
logna process does not imply a categorical rejection of
those of its elements that have already taken root in the
Russian Federation. A specific part of the Bologna sys-
tem is currently being discussed most actively in Rus-
sia, namely the principle of dividing higher education
into bachelor's and master's programs.

Discussion. The first myth is that the Bologna
Declaration was signed during the heyday of Euro-
pean universities in the Middle Ages. The Bologna
system that emerged at the end of the 20th century is
a natural result of European countries' economic and
political integration.

The Bologna Declaration was signed relatively
recently - June 19, 1999. This was by no means due
to the growing scientific influence of European uni-
versities but to the technical need to unify countries'
education systems in connection with significant
progress in the organization of the European Union.

The name of the declaration — “European Higher Ed-
ucation Area”, taken from the Sorbonne Declaration
(signed on May 25, 1998), fully reflects its essence:
the creation of this zone is “a key way to develop the
mobility of citizens with the possibility of their em-
ployment for the general development of the conti-
nent” [3].

Without a doubt, close economic and political
integration in Europe is impossible without “adopt-
ing a system of easily understood and comparable
degrees” [3]. In this regard, the intensification of dip-
lomatic efforts in this direction occurred at the final
stage of the creation of the European Union.

The second myth is more complicated since
some experts believe that reforming the Russian
higher education system is impossible without join-
ing the Bologna process. However, in reality, we saw
that similar innovations could be carried out without
the ratification of the Bologna Declaration.

In the short text of the Bologna Declaration,
only the general principles of “promotion of the Eu-
ropean system of higher education around the world”
are indicated [3]:

1) Formation of a two-stage system of higher
education; the duration of the development of the
first part is at least three years;

2) Streamlining the titles of awarded degrees
(for example, in France instead of a bachelor's de-
gree, a licentiate degree was awarded), the introduc-
tion of an international Diploma Supplement;

3) Introduction of a credit system (ECTS - Eu-
ropean Credit Transfer and Accumulation System?)
to take into account the complexity of mastering in-
dividual disciplines;

4) The goal is to facilitate the transfer of stu-
dents to other universities in determining the level of

! The article is the periodical result of the special Research project "Building and New Ecology of High-Quality For-
eign Language Education " in Jiangsu Province Universities in 2022 - a study on the construction and application of an
ecological picture of international understanding teaching in Germany, Russia, and Spain (project number:

2022WJYB006)

2 In Russia, this is 36 academic hours (27 astronomical hours) for lectures, seminars, self-training, etc.
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their training; promotion of academic mobility of
students and teachers, as well as several other
measures.

All of the above, except for the first point, con-
tribute to improving the quality of higher education
in any country. The introduction of these principles
in Russia was possible even without the ratification
of the Bologna Declaration since the latter entailed a
painful rejection of the “Soviet” five-year scheme of
higher education®. The ratification that took place
also had a positive impact on the image. However, it
quickly faded away, because, apart from the formal
“division” of the specialty into two parts (bachelor's
and master's), in fact, nothing.*

The third myth concerns the “inherited” Soviet
higher education system, considering it fundamental
and not needing Bologna innovations. The reality is
this: the modern Russian system of higher education
needs serious reforms, including those based on the
Bologna system.

The need to reform the modern Russian system
of higher education is beyond doubt [4]. This is evi-
denced by both the persistent subjective, i.e., un-
proven, opinion about the total low level of
knowledge of modern graduates of Russian univer-
sities and much more significant results of state mon-
itoring of the effectiveness of universities (Table 1).

Table 1.

Some information about the results of monitoring the effectiveness of Russian universities in 2014

Monitoring result Total Head office Branch
. - 162* 27 135
Achieved <4 indicators 40%* 32 8
. o 843* 487 356
Achieved >4 indicators 208%* 137 71
o - 311* 18 293
Other (reorganization, additional checks, etc.) g 199 369
Reference:
Share of problem institutions, % 35,94* 8,46 54,59
Monitoring result 74,51** 62,77 84,15

Source: RF Ministry of Education and Science [4], author's calculations.

Note: * - state; ** - non-state.

As can be seen from Table 1, more than a third
of state universities and their branches are problem-
atic; the same indicator among private establish-
ments is catastrophic - three quarters. Of course, the
question of the objectivity of the criteria used by the
Ministry of Education and Science is debatable,
however, like any rating technique. However, Rus-
sian universities do not occupy leading positions in
international rankings either. This is not cata-
strophic, more important is the significant scale of
the problems that require immediate and, most
likely, painful solutions.

Let's consider another myth, according to which
students and teachers of Russian universities have
academic mobility. Reality shows the lack of aca-
demic mobility due to certain objective conditions.

In Europe, the issue of potential academic mo-
bility is easier to solve: as a rule, knowledge of at
least three languages (English, French, German) is
common. Despite the strong conviction of post-So-
viet Russians that their domestic education is one of
the best in the world, the knowledge of Russian
schoolchildren in the field of foreign languages is
usually modest: English or German, less often

3 In some cases, for example in medicine, it is longer (6
years and residency/internship).

4 Vivid videos about illiterate graduates who do not know
that Erich Maria Remarque is a man, that Lermontov shot
with Martynov, and the VVolga flows into the Caspian Sea,

French, and even then without proper practice. The
reasons are by no means in the superiority of foreign
teenagers over Russians - these European languages
are included in the same Germanic group, which
greatly facilitates their assimilation. In addition, the
acquisition of practical language skills by foreign
students is simplified as much as possible, since the
countries are close neighbors, the cost of living in
them is approximately the same. Based on this, the
majority of Russian students objectively do not need
academic mobility and the opportunity to study at
European universities - they do not have a high level
of language proficiency to understand foreign pro-
fessors, and they do not have the means to make
long-distance voyages, especially in the context of a
sharp devaluation of the ruble.

Unfortunately, the same can be said about a sig-
nificant part (if not the majority) of university pro-
fessors. Their fluency in English (not to mention
other languages) was not in demand, especially in the
recent past, when wages were at a very low level.

Intra-Russian academic mobility (to leading na-
tional research universities) is limited by the lack of
dormitories (Table 2).

etc., do not prove anything at all. Their purpose is to create
the desired emotional background. With the same success,
based on the program “Clever Boys and Girls”, one can
draw opposite conclusions. The reasons for incorrect conclu-
sions are unrepresentative samples of subjects [8].
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Table 2.
Some information about the provision of university students with dormitories in 2009-2011
Index 2019 | 2020 2021
Total number of students (as of September 1) 3457 | 3280 3073
Students in need of a hostel (at the end of the year) 947,8 | 932,8 | 1040,3
e 813,2 | 808,7 | 829,1
Of which lives in a hostel % 858 | 86.7 797
Living area per student, m? 7,7 7,8 7,7
Reference:
Living space per student (non-state universities), m? 8,1 9,4 11,6
thousand people 1346 | 1241 2112
Needy and not provided with a hostel min m? 1,04 | 097 1,63
% of total 389 | 3,78 6,87

Source: author's calculations.

As can be seen from Table. 2, more than 210
thousand students (7%) are unable to obtain afforda-
ble housing; the size of the missing fund is compara-
ble to the annual volume of new housing construc-
tion in Novosibirsk (1.46 million m2 in 2014 [5]).
Even without taking into account the very small area
per student (=8 m2, where you need to place a bed, a
table, and a wardrobe!), it is worth emphasizing that
the quality of repairs, the sanitary condition of uni-
versity dormitories do not always meet the standards
[5].

All this significantly limits the possibilities of
intra-Russian academic mobility for both students
and teachers. The main reasons are the first - the lack
of a legislative framework for the transfer of disci-
plines studied in other universities, despite the intro-
duction of credit units; the second is material factors.

The fifth myth concerns the recognition of Rus-
sian diplomas in foreign countries, in case of joining
the Bologna system. The current reality is this: no
"international appendices"” to Russian documents on
higher education will replace the need for a proce-
dure for their recognition in specific foreign coun-
tries.

The Bologna Declaration does not contain a
word about the recognition of foreign diplomas. This
issue is regulated by the “Lisbon Convention on the
Recognition of Qualifications Relating to Higher Ed-
ucation in the European Region”, of 11 April 1997.
It is often included in the Bologna Process, but the
number of countries that have ratified the Bologna
Declaration is less than those that have also ratified
the Lisbon Convention.

According to Art. VI.1 of the Lisbon Conven-
tion, “each Party shall recognize higher education
qualifications issued in the other Party unless signif-
icant differences between the qualifications can be
reasonably presented.” It would seem that everything
is extremely simple, but in practice documents on ed-
ucation must be submitted to specially created na-
tional information centers that provide consulting
support and/or through authorized organizations to
carry out the procedure for recognizing diplomas. In
Russia, this is the FGBU “Glavexpertcenter”, in In-
dia, the Association of Indian Universities, and in
France, the International Center for Education. It is
worth noting that, for example, in the UK, the deci-

sion of the National Information Center “is recom-
mendatory; educational institutions, professional as-
sociations, and employers independently decide on
the admission of holders of foreign documents on ed-
ucation and qualifications to work or study. In the
USA, the procedure is not legally regulated; recog-
nition is carried out by educational institutions, pro-
fessional associations, etc.

Thus, no Diploma Supplement in the form of
UNESCO within the Bologna system is the basis for
the recognition of Russian diplomas abroad.

The sixth myth has developed in the form of the
belief that the Bologna Declaration establishes a
longer duration of education than was customary in
Russia. The Bologna Declaration establishes the
minimum duration of study for the bachelor's degree,
and for the master's degree, it does not regulate at all.

In Russia, five-year education in universities is
traditionally accepted. The Bologna Declaration es-
tablishes a minimum period of study for a bachelor's
degree of three years. For example, at Oxford Uni-
versity, the duration of study is only three years; a
master's degree takes only one year. The total period
of obtaining a “complete” higher education corre-
sponds to the “bachelor's level” in Russia. At other
universities, such as Cambridge, a bachelor's degree
takes 3-4 years to complete, while a master's degree
in some areas takes up to two years. Traditionally, in
several medical areas, the training period is longer -
5-6 years.

In 2003, as well as the next few years, there was
an opinion that the introduction of the Bologna sys-
tem would lead to the release of undereducated spe-
cialists in Russia. But here everyone preferred to for-
get that the Soviet experience spoke of the suffi-
ciency of four years of higher education for several
areas.

The persistent opinion that with the transition to
a four-year education, bachelor students do not have
the opportunity to listen to a full course of lectures
for specialists, is not entirely true.

Firstly, the time difference is not so significant
and is only one semester, not two, as it seems at first
glance. Bachelors in the 4th year, as well as special-
ists, study for two semesters (the second is shortened
by two months, required for writing a final work).
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Specialists studied for one more full-fledged semes-
ter in the 5th year, and the remaining six months
slowly went through practice and wrote theses.

Secondly, in the Soviet past, training in all eco-
nomic specialties at the institutes of the national
economy was carried out in four years due to a bal-
anced training program that excluded duplication of
disciplines, “superfluous” subjects, etc. Although it
also included “History of Communist Party”, “Marx-
ist-Leninist Ethics and Aesthetics”, and “Scientific
Communism”, etc. Perhaps, for several areas of
training (primarily medical) four years is not enough,
however, we recall that in Oxford they manage to do
this in three years (True, future doctors study longer
- six years). No one in the world doubts the qualifi-
cations of bachelor graduates of this educational in-
stitution.

Let's look at another misconception. In particu-
lar, the belief that the newly introduced magistracy
institute increases the degree of students' preparation
for the "Soviet" specialty. In fact, in several cases,
for objective reasons, the level of training of masters
is lower than that of specialists and even bache-
lors.[7]

The first cut of the problem. The Institute of
Masters as an element of the system of higher edu-
cation within the framework of the Bologna process
allows for obtaining a variety of qualifications. For
example, after receiving a bachelor's degree in air-
craft engineering, you can enroll in a master's pro-
gram in economics or law (or vice versa).®

Theoretically, all bachelors should retain
knowledge in general subjects - history, higher mathe-
matics, etc. But, unfortunately, “non-core” undergrad-
uates usually do not have a highly specialized base, a
theoretical foundation.®

According to paragraph 6 of Article 69 of the
Law “On Education in the Russian Federation" "Ad-
mission to study at a master's program <...> is carried
out based on the results of entrance examinations
conducted by the educational organization itself.”
The ease of commercial admission to the magistracy
of many universities de facto distorts the meaning of
the Bologna Declaration. This allows “non-core”
bachelors to use the master's program as an easy way
to get the “necessary” higher education in a short
time (two years).

The second section of the problem. The volume
of study in the master's program is much lower than

5 According to paragraph 3 of Art. 69 of Law No. 273-FZ
“On Education in the Russian Federation” of December 29.
2012, “Persons with higher education of any level are al-
lowed to master the master's programs.”

in the bachelor's degree; classes are usually held in
the evenings and intensively on Saturdays (so that
undergraduates can combine work with study). It is
worth recalling that with the introduction of 11-year
school education, undergraduates are no longer chil-
dren, they are already 22-25 years old. The working
day ends at 18:00, so the first lectures (at 16:50) are
usually skipped. And if you start training at 18-30,
then the classes will end too late - at 21-30. In addi-
tion, the general fatigue of students and the lack of
free time objectively impede the assimilation of sub-
jects and self-training.

The third section of the problem. Although un-
dergraduates formally prepare for scientific and
teaching activities, most graduates will not do this.
Why, then, study a large number of philosophical
and “near-philosophical” disciplines?

For a very long time, university specialists have
argued that it is impossible to reform the higher edu-
cation system within the framework of the Bologna
Declaration; a return to the "Soviet™" system is neces-
sary. The Bologna system defines “a great variety of
education systems in the European Region <...>,
which requires every respect”, i. e. nothing prevents
the modernization of the system of higher education
in Russia.”

The problem is not Russia's accession to the Bo-
logna system, but how to "adapt" the educational
process to the new conditions. The current situation
is rightly criticized by many, but it is by no means
hopeless, in connection with which the author sees
several basic steps to improve it.

Step 1: Active introduction of the abbreviated
applied baccalaureate as a replacement for the pro-
grams of a significant part of secondary specialized
educational institutions. To what extent is higher ed-
ucation in demand in Russia? Of those studying in
general education schools, 86% of people aged 15
years and older plan to continue their education, of
which 77.3% - are in universities. In most cases, their
intentions are put into practice: in 2020 they were
45.6%, in 2021 - 51.2%, and in 2022 - 61.7%.

Young people want to have a higher education -
that's a fact. So why should they be able to? In addi-
tion to image considerations, this aspiration of young
people is also dictated by objective reasons - lower
unemployment and higher wages for specialists with
higher education (Fig.1).

6 For example, the author can hardly imagine his studies in
the magistracy of the Novosibirsk State University in the di-
rection of “Mechanics and Mathematical Modeling” or
“Physics”.

7 Cit. under the Lisbon Convention of 11 April. 1997
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Fig.1. Average Accrued Wages of Employees by Level of
Education, 2018-2022, thousand rubles
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Source: Rosstat, Education [8].

Taking into account the minimum possible pe-
riod of study of three years, it is necessary to reduce
the study of general university disciplines (for exam-
ple, to 1-2 semesters), devoting maximum time (2—
2.5 years) to practical professions. With a mandatory
degree from a compulsory 11-year school program,
having received a fairly broad professional educa-
tion, including in the “general cultural” field, and
professional skills, and acquaintance with higher ed-
ucation subjects, as a result, he must be a qualified
master specialist - bachelor with applied research.

Step 2: Reworking and intensifying the “clas-
sic” bachelor's programs. It is necessary to conduct a
social scientific examination of advanced training,
excluding these disciplines from them, without high-
quality training, which is unlikely to suffer®. The ac-
tion needs to be developed together with relevant or-
ganizations. For example, work programs for training
economists in the field of banking, the securities mar-
ket, and guarantees must be coordinated with the Bank
of Russia, “Rosgosstrakh”, Sberbank, or other employ-
ers.

Step 3: an enhanced study of foreign languages by
students. It is necessary to make language courses
“cross-cutting”, i.e., measurements in each semester of
training in the “classical” bachelor’s degree so that
some of the senior courses can be mastered in a foreign
language. An example of useful innovations is the
Higher School of Economics: in the bachelor's program

8 Among them, the author would include the disciplines
taught in one of the leading metropolitan universities —
“Fundamentals of the Welfare State”, “Model of Man in
Economics” and several others. In addition, often similar in-
formation is contained in different disciplines, for example,

-Higher professional

Average total

24800

17000
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Basic general

in spatial “Economics” there are 22 (!) subjects in Eng-
lish - from “International Trade” to “Theory of Proba-
bility and Statistics”. A positive example of the Novo-
sibirsk State University is the opening of the Russian-
language Master's program in Quantitative Economics
jointly with the University “Paris 1 - Sorbonne
Panthéon”.

Step 4: foreign languages - for teachers, compul-
sory reading of 20-30% of the “classical" bachelor's
courses in foreign languages. Most university profes-
sors (especially non-capital ones) do not speak foreign
languages at a level sufficient to give lectures and con-
duct seminars on their subjects. Inviting foreign experts
is very expensive. It is necessary to select the most pur-
poseful, promising associate professors and professors
in the group of in-depth study of foreign languages (for
1-2 years). The case for people should have a clear fi-
nancial motivation - a penny increase in the distant fu-
ture is unlikely to interest anyone.

Step 5: Intensification of training in the magistracy
and increasing the demands on the research component.
It is necessary to extend the term of study in the mas-
ter's program to 1-1.5 years by clarifying the work
plans for applicants with specialized education (recall,
Oxford University's master's program takes only one
year). For applicants with non-core education, it is
worth increasing the period of study by an additional 1—
1.5 years to form a sufficient theoretical base in a new
field for them. Instead of deepening and expanding
"bachelor's knowledge", teachers need to have time to

“Strategic financial management”, “Financial management”,
etc. Reading the same material, which artificially “inflates”
the program, should not be allowed.
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explain the basics of science to qualified, but "non-
core" undergraduates.

It is also necessary to increase the demands on
master's theses - the mandatory placement of abstracts
on the websites of universities, it is necessary to indi-
cate the requirement for the presence of at least one sci-
entific article in publications included in a special list
of the Higher Attestation Commission. The latter will
be evidence of the achievement of a certain scientific
level by the undergraduate. It seems important to in-
crease the share of courses taught in a foreign language
- up to 30-40%. Perhaps to receive a prestigious educa-
tion and the prestige of a master's degree of prestige
from distance learning.

Step 6: organization of a functioning system of
student academic mobility. The best senior students
must have the opportunity to create internships in a for-
eign language in one of the included universities in
Russia for one semester, which will be a significant in-
centive for the qualitative study of foreign languages.

It should be noted that the complication of training
programs will inevitably cause an outflow of appli-
cants, most likely, in the use of an applied bachelor's
degree. Is it bad? By no means, for example, in Soviet
times, the number of student universities was signifi-
cantly less than in modern Russia (Fig. 2).

Table 4.

Information on the number of students and the number of universities in the Russian Empire, the
Soviet Union, and Russia in 1914-2022

Number of higher education institutions Number of students
Periods universities) (thousand people)

Russian USSR Russian Russian USSR Russian

Empire Federation Empire Federation
1914 500 - - 70 - -
1917 1000 - - 90 - -
1927 - 700 - 30 -
1940-1941 - 3200 - 500 -
1950-1951 - 3300 - 800 -
1960-1961 - 2800 - 1500 -
1980-1981 - 3100 - 3100 -
1990-1991 - 3200 - 2800 -
1995-1996 - - 5100 - - 2750
2008-2009 - - 7100 - - 7300
2000-2001 - - 6250 - - 4600
2013-2014 - - 7100 - - 6100
2017-2018 - - 7200 - - 5900
2020-2021 - - 7150 - - 6100
2021-2022 - - 6600 - - 6500

(Source [8])

The development of an applied undergraduate in-
stitute is quite in line with Bologna's acceptability, em-
phasizing “the importance of education and educational
cooperation in the development and strengthening of
sustainable, global and democratic societies.” With the
active introduction of an applied bachelor's degree,
most people will have a higher mass education. At the
same time, the most talented and gifted in the profes-
sional field must master complex programs with man-
datory foreign components.

For the formation of analytical and research com-
petencies, it will be necessary to conduct additional
training in even more complicated master's programs.
It is the objective complexity and laboriousness of ob-
taining “new diplomas” that should significantly raise
the prestige of modern Russian higher education.

Conclusions. Russia's accession to the Bologna
Declaration did not cause significant negative conse-
quences; it cannot be denied. However, the positive im-
pact cannot be considered significant. The reason is that
it is impossible to correct many of the shortcomings of
the Russian education system solely by joining the Bo-
logna process - it simply does not concern them. At the

same time, the introduction of a multi-stage system of
higher education allows for more “fine-tuning”, but in
Russia, this was limited to a mechanistic separation of
undergraduate and graduate courses. It was necessary
to significantly intensify the educational processes in
the “classical” bachelor's and master's programs, enrich
them with the reading of disciplines in foreign lan-
guages, and increase the demands on students and
teachers with a corresponding salary adjustment. The
rejection of the Bologna system and the return to the
former system, which is outdated, still does not exclude
the need for reforms.
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Abstract

This article analyzes the work of the ITAM solution «GLPI», as well as the benefits of its implementation in
the technical support departments of companies. The main tasks is to analyze the main aspects of the operation of
software of this type and identify the benefits of its implementation that affect the efficiency of the organization's
work processes, as well as compare the most popular representatives of software in the field of ITAM solutions.

AHHOTAN NS

B nanHo# cratbe ananuszupyercs padora ITAM pemenus «GLPI», a Takke npenMyiecTBa ero BHePEHUs
B OTACJIbI TEXHUYCCKOH MNOAACPIKKHN koMmnaHuii. OcHOBHas 3aJa4dya — pa306paTL OCHOBHBIC aCIICKTbI pa6OTLI Ipo-
T'paMMHOT'O obecrieueHus HO,I[O6HOF0 THUIIA U BBIABUTH NMMPEUMYIICCTBA €TI0 BHECAPCHUS, BJIUAONINC Ha 3(1)(1)CKTI/IB—
HOCTb pa60q1/1x IpoHecCcoOB OpraHu3aly, a TAKXKC CPaBHUTb MCIKAY co0oii HanboJIee NOomyJISIPHBIX NPEACTABUTC-

neii [10 B chepe ITAM pemreHwmid.

Keywords: ITAM, ITSM, GLPI, asset management, helpdesk, project management.
KuroueBnie cioBa: ITAM, ITSM, GLPI, ynpaBnenue akTuBaMu, ciyxk0a MOJIEPIKKH, YIIPaBICHHE POEK-

TaMH.

VYnpaenenue aktuBamMu komnanuu B cdepe IT
MojpazymMeBaeT IOA cOo00M CHCTeMaTHYECKHH Ipo-
Iecc, BKIIOYAIONINHA B ce0st mproOpeTeHue, pa3BepThl-
BaHUE, UCIOJIb30BAHUE U PACHIOPSIKEHNUE JaHHBIMU aK-
tuBaMu. [lox IT akTHBaMu B OCHOBHOM HOJpa3yMeBa-
eTcsT TpPOTrpaMMHOE ¥ ammapaTtHoe oOecreYeHne
KoMmmaHuu. J()(HEeKTHBHOE YIpaBICHUE UMH KPUTHUEC-
CKH Ba)KHO JUISA JIIOOOH COBPEMEHHOW OpTaHH3allWy,
TaK Kak JaeT rapanTuio Toro, uro IT pecypchl kommna-
HHUH HCTIONB3YIOTCA 3()()EeKTUBHO, NeCTBEHHO U Oe3-
omacHo. Jlanee 1Mo akTHBaMHU KOMITAaHUH OYIyT MOpa-
3yMEBaTbCAd HUCKIIOUUTENbHO [T akTHUBBI KOMIaHUW,
BXOZSIIUE B €e HHPPACTPYKTYPY.

Hannune KOMIUIEKCHOTO pEIIeHUs A yIpaBiie-
Hus [T akTrBaMu HEOOXOAMMO OpPTaHU3AIMAM IS UX
OTCJIC)KUBAHUS, 00CCIICUCHHUS COOTBETCTBHS OTpACIe-
BBIM HOPMaM U CTaHJapTaM, COKpaleHUs 3aTpaT U Ho-
TEpPb, a TAKXKE MOBHIICHUS 00MIel MPOU3BOAUTEIHHO-
CTH OpraHu3anud U 3QGEKTUBHOCTH BEICHUS pa3iIny-
HBIX OHW3HEC-TIPOIIECCOB B COBPEMEHHBIX pPEaHsX.
TTonoGHbBIE penieHus HCTOJIB3YIOTCS YKE TaBHO U MIPH-
o0penu OTAENbHOE Ha3BaHUE IS JAHHOM KaTerOpHH

I10 — ITAM (IT Assets Management) cuctemsl [1, c.
47]. Bueapenus oHOTO U3 OJOOHBIX PEIICHUH MOXKET
NPEAOCTaBUTh OPTaHU3AIMAM I[EHTPAIM30BaHHBIN pe-
mo3uropuit nHPopmarnuu o6 ux IT uHPpacTpykrype,
YTO MO3BOJIUT UM JIy4Ille IOHUMATh U OLIEHUBATh CBOH
pecypchl, IpUHUMaTh 00OCHOBAaHHBIE PEUIEHUsT 00 MX
HCTIONIb30BAHHUH U YIIPABICHHH.

Bonee Toro, menemxment IT akTHBOB momoraer
opranu3anusiM >(PQPEKTUBHO YIPABIATH CBOWMH ITH-
LEH3USIMH Ha TMPOTPaMMHOE OOecIeueHue, 4TO It
MHOTHX OpraHU3alnii MOKET OBITh CONPSKEHO CO 3HA-
YUTEIBHBIMU 3aTpatamu [2, c. 125] OtcnexuBas -
LIEH3UH Ha IporpaMMHOe 00ecTieueHne U rapaHTupys,
YTO OHM HCHOJB3YIOTCS B COOTBETCTBHH C IOJIBb30Ba-
TENILCKMMH COTJIAIICHUSIMH, OpPTaHU3allii MOTYT n30e-
)aTh HAPYLIEHUH CPOKOB AEUCTBUS JHULEH3UN U CHU-
3UTh PUCK IOPUANIECKUX, GPUHAHCOBBIX M PENyTAIIMOH-
HBIX NOTEPb.

GLPI (Gestionnaire Libre de Parc Informatique)
— 3TO OJIMH U3 CaMbIX sipkux npexacrasureneit [TAM
CHCTEM C OTKpPBITBIM HCXOJIHBIM KOJIOM, KOTOPBIH
MIPEIOCTABIISAET OPraHU3aLNAM KOMIUIEKCHOE PEIIeHNE
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st meaempkmenTa [T nadpacTpykTypsl. Briepsrie o
Ob11 BeITTyIEeH B 2003 roy 1 ¢ T€X Mmop CTaJ MOIyJisIp-
HBIM BBIOOPOM IS MaJbIX M CPEIHHX OpraHW3alui,
KOTOpBIM TpeOyeTcsi JOCTYNHOE, THOKOE U HacTpauBa-
emoe penlenue s ynpasiaeHus [T akTuBamu.

GLPI nanucan Ha PHP u ucnons3yer 6a3y nan-
HeIX MySQL nnsa xpanenus nanseix. OH mpenocras-
JsieT ynoOHbI uHTepdeic U mupokuid Habop (yHK-
IIMH, YIPOINAIOIINX OPraHU3alMsAM YNPaBICHUE CBO-
umu  aktuBamu [3, c. 1]. OcHOBHBIE (QYHKIUH
BKJTFOYAOT B ce0:

e OrtcnexuBanne aktnBoB: GLPI mpemoctas-
JSeT [EHTPATN30BaHHBIA PENO3UTOPHI WHPOPMAUN
00 aKkTHMBax OpraHu3alMy, BKIIOYas 00OpyJOBaHHE,
MpOrpaMMHOE OOecCIeYeHHe W JpyTue Pecypchl, CBs-
3aHHBIE C UHPPACTPYKTYPOH.

e lHBeHTapu3anus OpOrpaMMHOIO U ammapar-
Horo obGecrieuennsi: GLPI mo3Bosisier opraHuzanmsm
OTCIJIC)KUBATh CBOM JIMLIEH3MH Ha MPOrpaMMHOE obec-
MIEYCHNE W aKTYaJbHOCTh allapaTHOTO OoOecIeueHus,
BKJIFOYAst TAKKE MTapaMeTPhl KaK HANMEHOBAHUS BEHII0-
POB-TIPOM3BOAMTENCH, BEPCHUH, AATHI MCTCUCHUS JIH-
IIEH3MH, a TaKXKe MOMOoTraeT 00ecIIeuuTh COOTBETCTBUE
MH(PACTPYKTYpHl OpraHu3alyd IOPHIMYECKHM H OT-
pacieBbIM HOpMaM ¥ CTaHAApTaM.

e lleHTpanu3oBaHHas TEXHHUYECKAs MO IEPKKA!
GLPI Bxirouaet cuctemy cbopa 3asBOK OT IMOJIb30Ba-
Tenel (pabOTHUKOB OpPraHU3aIKH ), KOTOPasi MO3BOJISIET
KOMITAHUHM YHPAaBIATh MHIUIECHTAMU U 3aIpocaMu U
OTCIIC)KUBATh X, TIOMOTasi MOBBICUTH 3()(HEKTUBHOCTD
Y pe3yIbTaTUBHOCTD UX OTIEPALIIOHHON AEATEIHHOCTH
BHYTPH CBOEH HHPPACTPYKTYPBI.

e Vmpasnenne konTpaktamu: GLPI o6ecreun-
BAaeT IICHTPAJM30BAaHHOE XpaHWINIIE HHpopManuu o
KOHTPAKTax W COTJIAIICHUSIX OPraHU3alluy, ITOMOTast
00ecIeunTh CBOEBPEMEHHOE MPOJUICHHE KOHTPAKTOB U
OCBEJIOMJICHHOCTh OPTaHH3aIMi O CBOMX 0O0S3aTellb-
CTBax.

B nomonmHeHHE K 3THM OCHOBHBIM (DYHKITHSAM
GLPI o6naaeT mupoKuMHU BOZMOKHOCTSIMHU TOUETHON
HACTPOHKHU, YTO IMO3BOJSIET OPraHU3AIMAIM H3MEHSThH
ero (yHKIHMOHAJILHOCTh B COOTBETCTBHUH CO CBOMMH
KOHKPETHBIMH MOTPEOHOCTSIMU. DTO JeNaeT ero MoImy-
JSIPHBIM BBIOOPOM JUISL OpPTaHM3aIMH, KOTOpBIE HIYT
MPOCTOE B HCIOJIb30BAHUM, THOKOE W HACTpanBacMoOe
pelIeHue sl yIpaBIeHUs] CBOUMH aKTHBAMH.

Hens nanHON HAyYHOM CTaThbU — NPUBECTH NPHU-
Mmep BHenpeHus GLPI B ormene TexHumdeckoil mon-
JlepKku KpynHoil UT-koMnaHuU U OLEHUTH €ro BO3-
MOJKHOE BIHsSHHE Ha 3()(PEeKTHBHOCTH M pe3yIbTaTHUB-
HOCTh OTAENa, a TakXkKe JaTh MPEACTaBICHHE O
npeumytiecTBax U HeaoctaTkax [ITAM cuctemsr GLPI.

B nanHO# cTaTthe OymeT mpenocTaBiIeHa MPaKTH-
yeckasi ”HPOpMaIUs U PeKOMEHJAWH JJIsl OpraHu3a-
LU, KOTOpBIE paCCMAaTPHUBAIOT BO3MOXKHOCTh BHEJpe-
Hust GLPI B cBOMX oTAENaX TEXHUUECKON MOJAEPHKKH.
AHanu3upys pe3ynbTaThl JAHHOTO Keiica, CTaThs MpH-
3BaHa 00ECIEeYNTh OCHOBY JUISl JaJbHEHIINX HCCIIeN0-
BaHUU U AucKyccuit 1o Teme BHeApeHus: ITAM cucrem
B OM3HEC-TIPOLIECCH PA3THYHBIX KOMITAHUH.

B menoM, GONBIIMHCTBO MPOTPAMMHBIX CHCTEM
tuna ITAM cxoxu Mexy coboif, HO Bce e MMEIOT

HEKOTOpbIe oTiIN4nsA. KpoMme BBIIIEONMCaHHBIX OCHOB-
HBIX (DYHKIUH OJHOTO M3 MPEACTABUTEIS TaKUX CH-
CTEM, OHU pEaU3yIoT:

e Pa3BepThIBaHUE aKTHBOB: pa3BepThIBAHUE all-
MapaTHBIX U NPOrPaMMHBIX aKTHBOB, BKIIOYas BO3-
MOJKHOCTb OTCJIEKHUBATh UX MECTOION0KEHUE U COCTO-
SIHHE 110 Mepe NPOTeKaHUs JaHHOTO Ipolecca.

e OO0ciyXuBaHHE aKTHBOB: CHCTEMa MEHEIX-
MEHTa U OTCIIEKHUBAHUA IPOLIECCOB OOCTYKUBAHHUS aK-
THBOB, BKJIIOYas allllapaTHBIC ¥ IPOrpaMMHbBIE OOHOB-
JIEHHs, PEMOHTBI, 3aMEHBI.

e  OT4eTsl: BO3MOXKHOCTh CO3JaHUS IIMPOKOTO
CIEKTpa pa3IM4YHBIX OTYETOB, KOTOPBIE IPEAOCTABAT
nH}pOpMaNNIO OpraHU3alUH O TEKYIIEM HOJIOKEHUU
aKTHBOB, BKJIFOUasi OTYETHI 00 WHBEHTAPHU3ALIMH, COOT-
BETCTBHUHM JIMILICH3UI], UCTIONB30BaHNM aKTUBOB, 3aTpa-
TaxX OpraHU3aIHH.

o Kacromuzauusi: ITAM cucremsl npegocras-
JISIOT Pa3HyIo0 CTENEHb BO3MOXKHOCTH M3MEHEHHUS KOH-
(Gurypanuyu CHCTEMBI, IIPEAOCTaBIAEMON IO yMOII4a-
HUIO, IOJl KOHKPETHBIE HYK/Ibl Opranuzanui [4, c. 98].

HecmoTps Ha cx0oXkecTh IPOTYKTOB JaHHOU KaTe-
TOPHH, IPEJOCTABIIIONIMX KOMIITIEKCHOE PELICHUE AJIS
yIpasiieHue akTuBamu opranuzauuid, GLPI umeer He-
CKOJIBKO OCOOCHHOCTEH, BBITOJIHO BBIJEISIONINX €ro
CpeIy MPAMBIX KOHKYPEHTOB Ha pbiHKe ITAM:

e  OrtkpeiTeli ucxoaubii koa: GLPI — ato npo-
€KT C OTKPBITBIM UCXOAHBIM KOJIOM, YTO JaeT OpraHu-
3alusM JJOCTYI K HEMY M BO3MOXHOCTH JUIS MOTU(H-
Kalluy 1oj cBou notpedHocTH. D10 nenaet GLPI mpu-
BIIEKaTEIbHBIM BapHaHTOM JUIs KOMIIaHHH,
HaXOJSIIUXCS B IIOMCKE THOKNX M KaCTOMHU3HUPYEMBIX
CHCTEM MEHEIKMEHTA aKTHBAMHU.

o [Ilena: GLPI GecrutaTteH ajis HCIIOIb30BAHUS
KEeM YrojJHO M pacnpoctpansiercs no naunensuu GPL
(GNU General Public License), uto memaer ero mpu-
BJIEKATENbHBIM MJISI OpraHM3alliii C OrpaHUMYEHHBIM
0ro/KeTOM. BOJBIIMHCTBO KOHKYPEHTOB MOTYT 00O0¥-
TUCh 3HAYUTEILHO JIOPOXKE, OCOOEHHO JUIs OOJBIINX
opraHu3aluil.

e Macmrabupyemocts: GLPI cripoextupoBasn ¢
3aJIe7IOM T10J] MacIITaOHMpPyeMOCTh CHCTEMBI, 4TO Je-
JIaeT €ro XOPOIIUM BapHaHTOM JAJsl OpraHU3alUi JIo-
6oro paszmepa, OT Maioro OMU3Heca A0 KPYIHBIX Tpel-
MIPUATHH.

e Kacromuzauus: GLPI npenocraBnsier mupo-
KHE BO3MOYKHOCTH KaCTOMM3ALINH, TI03BOJISS OPraHn3a-
UM HACTPauBaTh ero (PYHKIIMOHAIBHOCTh B COOTBET-
CTBHH CO CBOUMH KOHKPETHBIMH OTpeOHOCTAMU. JlaH-
Hasi BO3MOXHOCTh MMEET MECTO OBITh HE TOJIBKO 3a
CYeT U3MEHEHUH U JONIOJIHEHUH UCXOAHOT0 KOJia, HO U
3a CcYeT HaJMYWs BCTPOCHHOTO MaraswHa TOTOBBIX K
YCTAHOBKE IUIATMHOB, KaK IJIATHBIX, TAK U OECIIaTHBIX
(momaBnsromiee OONBIINHCTBO).

C npyro#t croponsl, y GLPI taxxke ectb cBou
OTPaHUYEHUs] ¥ HEJOCTaTKH B CPABHEHHMU C JAPYTUMHU
koHKypeHTHbIMU ITAM cucremamu:

e [lonb3oBaTenbckuii uHTEpQEc: B TO Bpems,
kak GLPI nmeer 1O0CTaTOYHO MPUATHBINA M NOHSATHBIN
MTOJIb30BATEIbCKUH HHTEp(eEiic, HEKOTOPHIE TOIb30Ba-
TEJIM MOTYT €Tr0 CYECTh MCHEE MHTYHTHUBHBIM, YEM B
JIPYTUX CXOXHUX Mpoxykrax. Hampmmep, MHOXeCTBO
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Pa3MUYHBIX Ba)XKHBIX (YHKOIHWH MOTYT OBITH 3JEMCH-
TapHO CKPBITHI 32 MHO>KECTBOM BKJIaJOK MJIN HE COBCEM
SICHBIMH Ha3BaHHMSMU DJIEMEHTOB HHTEpeiica.

e KacTtomusanus: kak ropopuinocs panee, GLPI
UMeeT IIHPOKHE BO3MOXKHOCTU K U3MEHEHHUIO MOJ MO0-
TpeOHOCTH OpraHm3alnuu (3a CH4eT open-source cood-
IeCTBA, CTOPOHHUX U BCTPOCHHBIX INIATHHOB, a TAKXKE
COOCTBEHHBIX Pa3pabOTIYMKOB OpraHu3amii). B To xe
BpEMSI, ITOJIHBIM MIPOLIECC TOHKOM MOACTPOUKY BCE CH-
CTEMBI MOET OBITH TOCTATOYHO CIIOKHBIM, OCOOCHHO
JUISL OpTaHMU3AIMH, KOTOPBIE HE 3HAKOMBI C MOAO0OHOTO
pOZa MPOrpaMMHBIM 00€CTICUEHHEM.

e Uarerpamms: GLPI nmeer HeBbICOKHE MOKa-
3areny B obylacTé MHTerpauuu ¢ apyrumu 1T cepsu-
caMM OpraHU3alii, Tak KaK U3HA4albHO 33 lyMbIBAJICS
Kak cUcTeMa, KoTopasi 00beJUHSEeT B ce0e MHOXKECTBO
MOJIyJIeil pa3IMuHOTO Ha3HAYEHHSI, KOTOPBIE CITIOCOOHEI
MOKPHIBAaTh OOJIBIIYIO YacTh HNOTPEOHOCTEH MLEeNeBBIX
MoJIb30BaTelNeil B cepe MEHEXKMEHTa akTHBOB Opra-
HU3aLUH.

e OT4YETHOCTB: HCCIEAyEMasi CHCTEMa HMeEeT
6a30BbIC BO3MOKHOCTH I10 (JOPMHPOBAHHIO OTUETOB
Pa3IMYHOTO POJA, B TO BpeMs KaKk KOHKYPEHTHBIE CH-

CTEMBI, B OOJIBIIMHCTBE CBOEM, HIMEIOT HEKOTOPBIE [0~
TIOJTHUTETbHBIE BO3MOKHOCTH. Hanpumep, HacTpansa-
eMble MH(POPMAIMOHHBIC NAaHENU W HaJM4yhe pasiind-
HBIX MHCTPYMEHTOB aHAJIN3a AaHHBIX.

e Tlonnepxkka: Tak kak GLPI — mpoexT ¢ oTKpbI-
TBIM MCXOJHBIM KOAOM, TO OH HE UMEET MOAJCPKKHU
M0JIb30BaTes el Ha TAKOM XK€ YPOBHE, KaK y KOMMepye-
CKHX aHaJoroB. HekoTopsIM opraHM3aIusM MpUAETCS
TIOJIOXKUTHCS Ha TIOMOIIb CO CTOPOHBI OPEN-Source co-
oOmrecTBa, HAaHATH dKcHepTa mo padore ¢ GLPI B mrat
KOMIIaHWH, JINO0 IpHoOpeCTH OJMH U3 YETHIPEX Bapu-
AHTOB TUIATHON MOJNMCKH, KOTOPbHIE BKJIIOYAIOT MHps-
MYIO ITOIIEPIKKY TPEThEero ypoBHs [5, c. 12].

Bce 3T mpenMymiecTBa M HEJOCTaTKH MOTYT
UMETh KaK Majylo, TaK U OOJIBLIYIO CTENCHb BIIUSHUS
Ha OM3HEeC-TIPOoLIeCChl KOMIIAHUH B 3aBUCHMOCTH OT I10-
TpeOHOCTEH M KOHKPETHBIX Liesel KaXJIOoW opraHuza-
e, [1o3ToMy MM HEOOXOJUMO TIIATENBHO IPOAHAIH-
3upoBath cBoto [T mHpacTpykTypy W morpeGHOCTH
nepen BHeApeHueM Toro win uaoro ITAM peenus.

Hwmxe mpuBenena tabmuma 1, B KOTOpoit mpose-
nero cpaBHeHne GLPI ¢ HanbGornee momymsspHBIMHA KOH-
KypeHTamu Ha pbiHKEe ITAM cucteM mo HEKOTOPBIM
rapamerpam:

Tab6muma 1
Cpasnenne GLPI ¢ konkypenTHbiMH ITAM pemienusiMu
Microsoft i i .
ServiceMow |OQCS Inventory NG Spiceworks GLPI Snipe-IT
Intune
YrpaeneHWe nporpammHbIm
P porp v v v v v v
obecneyeHem
YrpasneHue annapaTtHsim
P P v v v v v v
obecneyeHMem
BO3MOMHOCTD OpraHu3oBaTs
pras X v X v v X
Bazy 3HaHWA
B ofnake uam B ofnake unwm B ofnake uaM B ofnake unu
Mogent pacnpocTpaHerua B obnawke B obnake
NOKANBHO JIOKANBHO NOKANBHO NOKaNEHO
BoamomHoCTE BecnnaTHoro
MCMOMB30BaHUA B X X N N N N

HOMMEDYECKHMK OpraH13aumax

NoonepHKA 407 COTPYOHWHOB

Pasmep opraHM3anmi Leneebix KpynHbliA Manbiid/cpenHuin | Manbii/cpenHwi Manbli/cpenHuii
pop Luwtii Ly py! TioBoit /cpen /cpeq TioBos /cpen
HAWEHTOE BuIHec BH3IHec BH3HeC BH3Hec
Mopnep:xueaemole OC ona Linux, MacQs,
AREP N an Windows — Linux — Linux )
CEpBEPHON YacTH Windows
) ) Windows, .
NogaepHHBaEmMble Windows, Windows, . . Windows,
) Android, macOs, | Windows, macOSs ) -
NEUACHEHHEM-areHTOoM OC macO5 macO5, Linux Linusx macO5, Linux
YnpasneHne KOHTPaKTaMM J v X v v X
KonuuecTBo NogaepHHBaEMbIX
90 23 13 25 85 63
A3bIKOB
Cny#ba TexHWUECHoR
v v v v v v X

Kaxk BugHO u3 nannoro cpaBaenus, GLPI — saBis-
eTcst Hanboyiee yHHWBEPCAJIbHBIM peIIeHHeM B cdepe
ITAM. OCHOBHBIM €T0 KOHKYPEHTOM SIBISETCS MTPOEKT
ServiceNow, HO €ro OCHOBHas CIIEHIHATN3AIIS — KPYII-
Hble KOMITaHUU U pabora ¢ IT cepBucamu, a He aKkTu-
Bamu. U, X0Ts Takue BO3MOXKHOCTH U IPUCYTCTBYIOT B
ServiceNow, OHM TpENOCTAaBISIOT MEHEe ITyOOKHi
YPOBEHb pEIIEHHs B BOIIPOCaX MEHE)KMEHTa aKTUBOB
opranmsanmii. Kpome toro, ServiceNow mpemocras-
JSIET TOJIBKO 00JIaYHOE peIIeHHe, paclpoCTpaHsIoLIe-
ecs o mozenu SaaS (Software as a Service), 1 HCTTIOJTb-
3yeT IUTaTHBIE MOIITUCKH MPH JIFOOOM BHJIE HCIIOIB30-
BaHUs JaHHOHU Tuiathopmel [6, c. 22].

[agaiite paccmoTtpum mpumep BHenpenus GLPI B
HHPPACTPYKTYpy Oonbimoii kommanmu. /i Toro
9TOOBI TOHATH, KaK paccMaTpUBaeMoOE pEIICHHE MO-
BIIMSIET HA MMPOAYKTUBHOCTH PaOOTHI B OpraHM3AIlNN U
3G PEKTUBHOCTh €€ OM3HEC-NPOIECCOB, HY)XHO CHa-
yajia pacCMOTPETh TEKYIEe NOJI0KEHUE JIe] OpraHn3a-
LIMH, €¢ OCHOBHBIE LIEJH, 33aJa4l, paboure IpoLecCHl,
T.€. IPOBECTH aHAJIM3 MIPEAMETHON 00IacTH.

IIpennonoxxum, 4TO LEneBas OpraHU3alys Ipea-
craBiseT coboit kpymHyto IT kommanuio, pa3padbarsl-
BAIOIIYIO CBOM MIPOTPAMMHBIE U alllapaTHBIE PEIICHUS
B OYEHb MHOTHX c(hepax (cepBepHbIe, KITUSHTCKUE, Ce-
TEBbIE PEIICHHUS, KECTKHE TUCKU, BUACOKapThl, FPGA,
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KOMITHJISITOPBI, ONITUMH3ATOPBI, CPEICTBA IS paboTh
¢ 1 u 1.1.). B nanHOW opraHu3amyu MpuCyTCTBYIOT
JIBa MUHTEPECYIOUIUX HAc OTHAeNa: OTIEN BHYTPEHHEMH
TEXHUYECKOM MOJICPKKH JJisi paOOTHUKOB KOMIIAHUU
Y OTAEN, 3aHUMAIOLIUICS TECTUPOBAHUEM U OTJIAJIKOM
MPOJYKTOB Pa3HOM CTENEHU TOTOBHOCTH K BBIMYCKY, a
TakKe MOAAEPKKOM KIMEHTOB ypoBHs 2. PaccMoTpum
KOKIBIA U3 HUX OTHEIBHO.

OTmen TeXHUYECKOW MOMAEPKKH COTPYAHUKOB
KOMITAHUH 3aHAMAETCA CICAYIOIIMMH OTIePAIISIMH:

e MeHeIKMEHT anlapaTHOro 00eCTICUeHHS:

* Brigaga HOBEIM COTpYIHHKAM O00OPYAOBaHHS
JUTSL OpTaHU3AINH Pa0OYINX MECT;

=  OrciexXUBaHUE MECTOIOIOKECHHUS;

*  Vnayumenus KoH(Urypanuii pabodumx MecT
COTPYZHUKOB B IIJIAHE allapaTHOTO 00CCIICUCHHUS;

= 3aMeHa HEUCIIPaBHBIX YCTPOMCTB, B cllydae
BO3MOYKHOCTH — PEMOHT HEUCTIPABHBIX YCTPOUCTB;

* Beigaya mnoaMeHHOTo 00OpyIOBaHHS —Ha
BpeMs yCTpaHEHHs HEUCTIPABHOCTEH;

= 3akynka HOBOTO 000pYyIOBAaHNS;

*  VYHHUYTOXECHHE CTapOro OOOpYHOBAaHHS B Iie-
JISIX COXPAHCHUST KOMMEPUYECKUX TaiH.

e MeHemKMEHT IPOTPaMMHOTO 00CCIICYCHUS:

= O6noBienue I[10 (mporpammsel, OC, mpo-
IIUBKY U T.11.);

= MeHeKMEHT JIMIEH3UW Ha MCHOJIb3yeMOe
corpyanukamu I10;

» [louck u BHenpenue HoBoro 1O B Ou3Hec-
MPOLIECChl OpPraHM3alMy JUIsl MOBBIMICHUS d(PPEKTHUB-
HOCTH paboTEHI;

= 3aKynKa HOBOTO IPOTPaMMHOT0 00ecrieueHHs
10 3aIlpocaM COTPYAHUKOB.

o Texumyeckas moaaepkKKa COTPYAHHUKOB pas-
HBIX ()MJIHAJIOB OPTaHU3AIHH 110 BOIPOCAM IIPOTPaMM-
HOTO U amnmapaTHOTO 00CSCIIEYCHHs, B TOM YHCIIE TOKY-
MEHTHPOBAaHHE U OTCIIe)KHBAaHUE IPOIECCOB, CBA3AH-
HBIX C pElIeHHeM MPOoOJIeM Pa3HOTO POJIa;

o HpOBEZ[eHI/Ie TEXHUYCCKUX TPEHUHT'OB JJIs CO-
TPYAHHUKOB;

o Tlognepxanue, Hajaaka, OOHOBJIEHHE BHYT-
peHHel HHGPACTPYKTYPHl OPTaHU3AIHM;

e BeneHne KOHTPAKTOB CO CTOPOHHHUMH IIOJ-
PSAIYNKAMH TI0 BCEM BBINICONICAHHBIM BOIpOCaM, B
cirydae HeoOXOAMMOCTH TIOMOIIH TPETHUX JIUIL.

Kak MOXHO 3aMeTHTh, OTAET TEXHHYECKOH MOJ-
JIEPXKKH O0JIaaeT JOCTaTOYHO IIHMPOKUM CIIEKTPOM
OKa3bIBAaEMBIX YCIIYT JlaXke BHYTpU KomnaHuu. Tenepn
paccMOTpUM  OTHEJ, 3aHUMAIOIIMIICS MOIIEPIKKOM
MPOAYKTOB, MPOU3BOJMMBIX CaMOW OpraHH3alluel, U
MOA/IEPKKON BHEIIHUX KIIMEHTOB.

B 00s13aHHOCTH 1TOT00HOTO OT/ENa BXOAST CIIETY-
IOIIHEe 00S3aHHOCTH:

e TectupoBaHue, Balujalusi, OTIAagKa IMpPO-
TPaMMHBIX W aNIapaTHBIX TPOIYKTOB KOMIIAHHUH, a
TaKXKe UX COBMECTHOH paboTEHI;

e [IpoBeneHue TEXHUYECKUX TPEHUHIOB JJIst
BHYTPEHHUX COTPYAHUKOB WJIM BHEIIHUX KIUEHTOB 110
HOBBIM WJIK CJIOKHBIM JIJIA IIOHUMAHUA IIPOJAYKTaM;

o TexHuueckas TOIJEpXKKa YypOBHI 2 s
BHCITHUX KPYIHBIX KJIMCHTOB, 3aHUMAIOUINXCA pa3pa-
00TKOH pernieHnii Ha 6a3e MPOTYKTOB UCCIIETyEMOH Op-
TaHU3alluu UIN UX HHTeraHHeﬁ;

e DcKanaiys BOIPOCOB, PEIICHHE KOTOPBIX He-
BO3MOXKHO TIPEJOCTaBUTh HA JAHHOM YPOBHE IIOA-
JICPIKKH, BBIIIE, 00CY)XIEHUE HPOOJIeM C KOJUIETaMH,
MIOUCK UX PELICHHUS;

e [lpenocraBneHue paHHETO JOCTYMNA K MPOAYK-
TaM KOMIIAaHWHM Ha 0a3e KiacTepa, HaxXoJIEerocs BO
BJIAJICHUM JAHHOTO OTAENA, a TaKKe 3aKII0YEHUE KOH-
TPaKTOB Ha MPEAOCTaBICHHWE YCIYr NAHHOTO poja U
KOHTPAaKTOB O HEpas3TJalleHuH KOH()HUACHIHAILHON
nH(popManuy ¢ KINCHTAMU;

e OOciyXrBaHHE CBOETO TEXHUYIECKOTO MapKa,
OTCIIC)KUBAHUE €TI0 COCTOSIHUSI M MECTOIIOTIO)KEHHS aK-
THBOB;

e OrcnexuBanue Bepcuil ucnonszyemoro I10,
KaK BHYTPU KOMIIAaHUM, TaK U Ha TNPEJOCTaBIIEMBIX
JUI KJIMEHTOB CHCTeMax BHYTPHU KJlacTepa;

Crnenyer yTOUHUTh, YTO Y JAHHOTO OT/ENA UMe-
€TCs HECKOJIBKO JIMYHBIX CKJIAZOB HAa TEPPUTOPHU Op-
TaHMU3ALUH I XpPaHSHUSI aKTUBOB KOMITAaHUHU C LIETIbIO
UCTIONB30BaHMS B HETIOCPEICTBEHHOH paboTe coTpyn-
HHUKOB oTzAena. [103ToMy BaXKHBIM IYHKTOM SIBIISICTCS
UMEHHO OTCJICKMBAaHHE AKTHBOB KOMIIAHHWH, YTOOBI
OHHM HE TONAIH B TPETbH PYKH, T.K. 3TO MOTYT OKa-
3aThCs CIE HEBBINYIICHHBIE MPOIYKTHI, YTO B CBOIO
ouepeb MpUBeAeT K BO3SMOKHOMY pa3IiIallicHHIO KOM-
MepuecKkoi TaifHsI [7, ¢. 52].

Kak BunHO, nepe 060MMH OTAETAMU CTOUT MHO-
JKECTBO Pa3NIMUHBIX 3a/1a4, d(PPEKTUBHOCTh PEIICHUS
KaX/1011 U3 KOTOPBIX MOXKHO IOBBICUTE 33 CUET BHEIpe-
nue ITAM cucrembr GLPI. UroGsl B 3TOM He ocTaBa-
JIOCh HUKAaKUX COMHEHHH, CIEoyeT pacCMOTPETh KaX-
nyto yacte GLPI oTnensHO U yBUAETh Kakue yiydllie-
HUSI OHA MOJKET BHECTH B OM3HEC-TIPOLIECCH TOAO0HOH
OpTaHM3aIHH.

GLPI BxirouaeT B ceOst 5 OCHOBHBIX MOJyJICH:

1) Cayx06a moaaepXKu: JaHHBIH MOIYJIb HEOO-
XOIUM JJIsI TEXHHYECKOW MOANEPKKU KaK COTPYIHH-
KOB KOMIAHMH, TaK ¥ JUI TOMJICPKKH BHEIIHUX KITH-
eHToB. OH MO3BOJHUT (PUKCHPOBATH HOBBIE IPOOIEMBI
MOJIb30BaTENIell M ONEpaTHBHO WX IepenaBaTh KOH-
KPETHBIM CIIEIMAINCTaM, KBUTU(PHUIIUPOBAHHBIM B 00-
JIACTH peILIeHus] MpodJjeM NOJ0OHOro THMa, MOCpes-
CTBOM CO3/IaHMs IIa0JIOHOB T'eHEpAIMU TaK Ha3bIBae-
MBIX «THKETOB», paclpeAeleHUs] UX I0 OuYepensim
COTPYJHHKOB, CTPYIIHPOBAHHBIX MO NPHHIMITY CIIe-
LHYaIu3aliy WICEHOB TOM WM MHOW ouepenu. Takum
o0pa3oM, Bce oOpaliieHns, BHyTPEHHHE WM BHELIHHUE,
cpasy OyIyT momagats K Hy)KHOMY CHELHAINCTY, OT-
CJIeKHMBATHCS, JOKYMEHTHPOBATHCS U PEIIaThCS B yCTa-
HOBJICHHBIE B CHCTEME CPOKH, COOIIOAas TeM CaMbIM
obo3nauennsle kommanuer SLA [5, c. 15]. Taxxe,
JAHHBIH MOAYJIE OyJeT OTBEYaTh 3a CO3JaHUE Oa3bl
3HAHWUM, IPU3BAHHON XPaHUTh OTBETHI HA 4acTO 3a/1a-
BaeMbI€ BOIIPOCHI WJIM PEIICHUS CHenn(pUUECKUX 3a-
Jlad, CBEJCHUS O BHEIIHUX U BHYTPEHHUX MPOAYKTAX,
KOTOPBIE HEJAOCTYITHBI ITyOINYHO U T.JI.

2) ba3za maHHBIX ynpaBieHHs aKTHBAMU OpraHH-
3aIUK: OHa OYyZeT ColepXkaTh aKTyalbHYIO0 HH(OpMa-
LU0 O NPOrpaMMHOM M anmapaTHoOM oOecHeYeHUH
KOMIIaHHMH, TO3BOJHT OBICTpEe 3aHWMAThCd HX Me-
HEDKMEHTOM, OTCJICKUBAaHUEM aKTHBOB, pean3anneit
MTOJTHOTO ~ TEXHHYECKOTO0 TOTeHIHAJA KOMIIAHHU.
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Taxoxe JaHHBI MOIYIIb XPAHUT HHOOPMAITHIO O TEKY-
X junens3us Ha [10O koMImaHuu, 9To TIO3BOJIUT Opra-
HU3alMM COOTBETCTBOBATH IOPUAMYECKUM HOpMam M
nepxkath [1O B akTyansHOM coctosiHMHM. Camoil Bax-
HOW QyHKIMel nanHoi yactu GLPI sBnsercs Bo3Moxk-
HOCTb yIaJI€HHOTO yNPaBJICHUs CUCTEMaMH COTPYAHU-
KOB TIOCPEICTBOM HX OOHOBICHHS MPOrPAMMHOIO
laHa MW  Pa3iMyHOrO0  pojJa  JOIOJHUTENbHON
HACTPOMKH, a TAKXKE OTCIIEKUBAHUEM NIPOTEKAHUS AAH-
HBIX IIPOLIECCOB B PEXKHUME PEAJILHOTO BPEMEHHU.

3) VYmparieHne MpoeKkTaMu: B KaYeCTBE MPOCK-
TOB MO>XHO IPEICTaBUThb, KAK U OTAEIbHBIE MPOEKTHI
CO CBOMIMH 3aJjadyaMH W LEISIMH (HarpuMep, MPOeKT
MPOBEJICHUS] TEXHUYECKOTO TPEHMHIa Ji1 BHEIIHEeH
OpTaHU3aI[iH), TAK ¥ CIOXKHBIN «TUKET» CIIYKOBI MO
JICPKKHU, TPCOYIOIUI PEUICHUs B HECKOJBKO JTAroB.
JlaHHBIA MOAYNb MO3BOJHUT BCETJa OTCIEKUBATH CO-
CTOSIHHE U MPOTPECC BHITIOJHEHHUE TEX WJIM UHBIX 3a/1a4
OpraHu3aIliK, JOKYMCHTUPOBATh UX, MOBBIMIATH (-
(heKTUBHOCTH pabodvero mporecca 3a CIeT HarSITHOCTH
1 pa30MeHNs CIOXKHBIX 3a]]ad Ha MaJlble TI03aa4H.

4) OuUHAHCOBBIA y4YeT: AaHHBIH MOJIYINb MO3BO-
JISET KaK BECTH MEHEKMEHT ()MHAHCOB OTACIHHBIX OT-
JIEIIOB/KOMAaHI/TIPOEKTOB, TaK ¥ BCEH OpraHM3aIHy I1ie-
koM. Taxxe, IpenocTaBIsIeTCs BO3MOXHOCTh YIIPaB-
JeHUs KOHTPaKTaMH, JUICH3USIMH W T.JA., 4YTO
MO3BOJISIET OTCJIC)KUBATh HCTEKAIOIIUE KOHTPAKTHI U
BOBpEMsI MX Mepe3aKiIovaTh Wik N100aBiIsATh HOBBIE U
OTCJIEKUBATh TPAThI 110 HUM. J|OMOJTHUTEILHO UMEETCS
BO3MOXKHOCTb MNPUKPEIUISITh K KaxIoW (HHAHCOBOMH
OTIepany «TUKETHI», MPOEKTHI, 3aa4i, YTOOBI YE€TKO
OTCJIC)KUBATH TOTOK (PMHAHCOB BHYTPH U CHAPYXKH Op-
TaHU3aIHUH.

5) VYnpaBneHue yYeTHBIMHU 3alHCAMH: IPEHO-
CTaBJISIET KOHEYHOMY I10JIb30BATEII0 BO3MOXKHOCTb CO-
3/1aBaTh CYIIHOCTH C PA3JIMYHBIMU MPUBWIETUSMU U
YPOBHSIMH JTOCTYIa K 4yBCTBHUTECILHOW HH(DOPMAIIHH,
HacCTpOMKaM CUCTEMBI, IEUCTBUSAM MOBBIILIEHHOTO IPU-
opurera U T.1. JlaHHBIA MOAYJb TAK)KE IIPELOCTABIISET
BO3MO>KHOCTh aBTOpU3ALMU IO0Jb30BaTENEN Mocpen-
CTBOM CTOPOHHUX CEpBUCOB
(Amazon/Azure/Facebook/Github/Google/OpeniD).
AJIMHHHCTPATOP CUCTEMEI B IIPaBe JOOABISATH M H3ME-
HATh y4Y€THBIE 3allUCU MOJIb30BaTeNei. 3a cuer AaH-
HOTO (DYHKIIMOHAJA, Y OpraHM3aluy MOSBISACTCS BO3-
MOKHOCTH JOOABIISATh U BHEIIHUX M BHYTPEHHUX TI0Jb-
30BaTeIeH B LIEHTPAJIN30BAHHYIO CUCTEMY,
pasrpaHdyuBas Npu 3TOM IpaBa AOCTYNA K TEM WIH
HMHBIM YaCTsIM CUCTEMBI.

BroiBoabl

Takum 00pa3oM, MOXHO CIIeJaTh BHIBOJI, YTO HC-
noas3oBanre ITAM cucremsl GLPI B oTnenax texuu-
YECKOM MOAMEPKKH (MM TECHO CBSI3aHHBIX C HUMM)

MOJKET TPUHECTH MHOXECTBO NPEHUMYIIECTB, TAKHX
KaK TOBBIIeHNE 3P EKTUBHOCTH pabOYUX MPOIECCOB,
ropasio 0oee mpoABUHYThIM MeHekMeHT [T akTuBOB
KOMIIaHWH, a TAK)KE TIOBBIIICHUE TPO3PAYHOCTH OIepa-
LMUOHHBIX MPOIECCOB M UX OTYCTHOCTHU. lleHTpanu3ys
BCIO MH(OpMAIIXI0 00 aKTUBaX OPTaHU3AIUH U MPE0-
CTaBIss TUIATGOPMY JUIS YIIPABJICHUS MHIUACHTAMH U
3anpocamu, GLPI momoraer otaenaM TeXHUYECKOU
MOIACPKKH ONITUMH3HPOBATE CBOIO NIESTEIHHOCTh U
YIIY4IIATE BO3MOKHOCTH TIOANEPIKKH ITOJTE30BATEIICH.

Kak 6510 cKa3aHO paHee, HanboJee YHUBEPCaTb-
HBIM peIIeHHEM CPe KOHKYPEHTOB SIBIISICTCS CHCTEMA
GLPI. 3a cuer OTKPHITOCTH IIATGOPMEI, OHA TMPENO-
CTaBISICT OCCKOHCUHBIC BO3MOXKHOCTH KaCTOMH3AIUH
U TUOKOW HACTPONKH TOJ HYXKIBI MPAKTHUCCKHU ITIO-
6oro mpeanpusTus. Jlaxke B COCTOSHUU CTaHIAAPTHOM
KOH(pUrypamuu ¢ 100aBICHHEM HECKOJILKHUX Oecriiar-
HBIX TUIATMHOB/PACIIMPEHUI OHA MPEJOCTABIISACT IIIH-
POKHE BO3MOXHOCTH II0 MCHCIKMEHTY aKTHBaMH,
npudeM Kak [T aktuBamm, Tak 1 paboINMHU.

HecmoTpst Ha moTeHIMATBHBIC U3ACPKKHA BHEIpE-
HUS TOJOOHBIX CHCTEM B pabodyl0 cpemy OpraHH3a-
WY, BBITOJAa JOCTATOYHO OYCBHIHA W JaHHOE ACH-
CTBHE HCKIIIOYUTEIHHO IOJIOKUTETHHO CKaXKETCS Ha
pabodeil IeaTeNbHOCTH COBPEMEHHOW KOMIAHHUHU JIFO-
00ro pasmepa u MPaKTHYCCKH JIIO00H Cephl nesaTeiIb-
HOCTH.
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Abstract

Industrial control objects have acceleration curves of only three types: exponential, S-shaped, oscillatory.
Acceleration curves of such types give objects described by an inertial link of the 1st order, an inertial link of the
2nd order, an oscillatory link (a link of the 2nd order with complex roots). In this regard, the paper gives a justifi-
cation for the possibility of identifying industrial objects (determining the dynamic structure and parameters in the
form of a transfer function in the image area according to Laplace) by their experimental acceleration curves.

AHHOTAUUA

HpOMLIH.IJ'IeHHLIG 00BEKTBI YHpaBJICHUA UMCIOT KPUBBIC PA3TOHA TOJBKO TPEX BUAOB: SKCIIOHCHIIUAJIbHBIC, S-
06pa3HLIe, KoJe0aTeabHbIE. KpI/IBBIe pa3roHa Takux BUAOB Aar0T O6T>€KTBI, OIMMCbIBAEMbIC MHCPHUHUOHHBIM 3BEHOM
| mopsiKa, HHEPIOHHBIM 3BeHOM || mopsiaka, komedaTenbHBIM 3BeHOM (3BeHO || mopsiaka ¢ KOMIUTEKCHBIMH KOP-
H}IMI/I). B cBs3u ¢ 3THM B pa60Te JaHO 000CHOBaHME BO3MOKHOCTH I/I,IleHTI/I(bI/IKaL[I/II/I MPOMBIIIIICHHBIX 00BEKTOB
(ompeneneHre MUHAMUYECKOH CTPYKTYPHI H TApaMEeTPOB B BUIE ITepeqaTOIHON (QYHKIMH B 00JIaCTH H300paskeHUS
10 J'[armacy) IO UX SKCHECPHUMCHTAJIbHBIM KPHUBbLIM PA3TrOHA.

Keywords: industrial control objects, acceleration curves, identification, transfer function.
KiroueBble ¢j10Ba: IPOMBIIIUIEHHBIE OOBEKTHI YIIPABIICHIS, KPUBBIE pa3roHa, HACHTU(QHUKAINSA, TIepeIaTod-
Hast QyHKITHS.

Pewenne BaxkHeied 3agauu MONy4YEeHHS alleK-
BaTHBIX MAaTEMATHYECKUX MOJIENEH TMHAMUYECKUX CH-
CTEM IO JJAaHHBIM HAOJIIOJEHHH 3a UX IOBEIEHUEM SIB-
JSETCS IpeIMETOM Teopuu uaeHTudukamun. OKpyxa-
IOIIUMI Hac MUP CIUIOLIb COCTOMT U3 JTUHAMHYECKHX
CUCTEM, [I03TOMY IOJIyY€HUE U 3HAHHE METOJI0B UJI€H-
TUHUKAIMHA UMEIOT pelIaroniee 3HaueHue.

B Hacrosmiee BpeMs ¢ ipeabsIBIeHHEM Bce Ooliee
BBICOKHX TpeOOBaHMI K MPOIECCaM YIIPABICHUS B pa3-
JUYHBIX OTPACIAX TEXHUKH W TEXHOJOTHH BOIPOCHI

UACHTU(DUKAIIMA CTAHOBATCS HCKIIOYHUTEIFHO BaXK-
HBEIMH, T.K. HEIB3S 00ECICUHNTh BHICOKOKAUYECTBEHHOE
yIpaBJICHUE CUCTEMOM, eciii e€ MaTeMaTH4ecKas Mo-
JleJIb HEU3BECTHA C JIOCTATOYHOM TOYHOCTHIO [1,2].
OOIIEen3BECTHO, YTO MPOMBIIUICHHBIE OOBEKTHI
yIpaBJICHUs MMEIOT KPUBBIC pa3roHa (peakius 00b-
€KTa Ha CTYNEeHYaTOe BXOJHOE BO3JEHCTBHE) TOJIHKO
TpeX BHJIOB: SKCIOHEHIMa bHbIE (5-7%), S-00pa3Hbie
(~90%), konebarenbHbIe (3-6%). Kakue xe nzBecTHbIC
JUHAMUYECKHAE CTPYKTYPBI JAIOT MOJOOHBIC KPHBBIC
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pasrona? PeuiuB 3TOT BOIPOC, MOXHO PAacCMOTPETh
9Ty 3a7a49y B 00paTHOM MOPSIKE U HICHTUPHUITUPOBATH
OOBEKT 110 ero IKCIEPUMEHTATIBHOM KPUBOM pasroHa B
Hanbolee ynoOHOU opMe, HapUMep, B BUJIC Tiepeia-
TOYHOH (DYHKIMH.

ITocTpoum nepexoAHOH MpoLecc UHEPLUOHHOIO
3BeHa | mopsijka.

Iepenatounas (GyHKUUS HHEPUHOHHOTO 3BEHA
MEPBOro MOPSIIKA HUMEET cneny}omm”d BUI!

F1(P)
W) =50= ) (1.1)

Ecnu npunsts 3uavenust K=7,5, u T=3,5 ¢, T0 mo-
JY9IHM:

1
I'ne xopens p = ~3e Janee ucnons3yem 2-yio
TeopeMy pasnoxxenus Kapcona-Xesucaiina [3]:

F1(0) F1(pi)
) =8O v AE)
YO =50 om0

’ dF.
rae p; kopens F,(p) = 0; Fy(p) = ;Z(Jp)_
Nmeem F',(p) = 3.5.
HOI[CTaBI/IM ,ZlaHHLIe B dopmyny (1.2):
y(t) _—+ 35>s<e35 = 7.5(1 — e~02857t) (1.3)

(13) B o6meM suzge y(t) = K(1 —e™P1%). Bro
(opMyna HapacTarome HIKCIIOHEHTHI.
[oncraBum 3HaueHue t B popmymy (1.3) u 3amm-

* ePi*t, 1.2)

7.5 _ Fi(p)
35p+1  Fy(p)

ieM pe3ysbTaTsl B Tadmmiy 1.1:

W) =

Tabmuna 1.1
PacueTHble 3HAYeHHUS NEPEXOIHOTO NMPOLEcca HHEPUHOHHOIO 3BeHA MEePBOro MOPAIKA
t 0 0,5 1 15 2 2,5 3 3,5 4 4,5 5 5,5 6 6,5 7 o0
Y [000|100]186]|261)326|383]432[4,74]|511|543|570|594]16,15|6,33|648]|75
ITocTpoum nepexoHbIii mporiece Mo NOTy4eHHBIM ToUYKaM (pucyHoxk 1.1)

vt

0 b] 10 13

t.e
Pucynox 1.1 — Ilepexoonuiii npoyecc unepyuonHo20 36eHa nepeozo nopsoKa

T.o. MHEpIMOHHOE 3BEHO C NepenaToyHoi ¢pyHkuuei Buna (1.1) gaet KpuByro pa3roHa B BUJE SKCIIOHEHTHI
(pucynoxk 1.1).
[TocTponm nepexoHbIH IpoIiecC HHEPIIMOHHOTO 3B€HA BTOPOTO TOPsAKa

[epenarounas GpyHKINSI HHEPIHOHHOTO 3BeHA BTOPOTO nop;u:uca HUMEET CIIEAYIOIUN BU
k _ _ @

W(p) = 2 (1.4)
(T1p+1)(Tep+1)  TiTep +(T1+T2)p+1 F(p)
Ioxacrasus 3nauenus k=7,5, T1=3,5 ¢, T, = 2,5 ¢ nosxy4yaem:
_ 7.5 _ 7.5 _Eh®
W) = (3.5p+1)(2.5p+1)  8.75p2+6p+1  Fp(p)
F',(p) =17.5p + 6.
I'me p1=— 0,2857; po.=— 0,4. Manee nmoacraBuM aanubie B popmyiy (1.2):
y(t) = — + 7.5 . ,—0.2857¢ 7.5 o4t
1  —0.2857-(17.5-(—0.2857) + 6) —0.4-(17.5-(—0.4) + 6)
y(t) = 7,5 — 26,245 - e~ 92857t 4 18,75 - ¢~ 04¢, (1.5)

®opmyna B obmeM Buge Y(t) = K + Ci e P1t + C e P2t
IMoncrasum 3Hayenue t B popmyiny 1.5 n 3anumem B Tabmuiy 1.2:
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Tabmuma 1.2
PacueTHble 3Ha4YeHHUS NMEPEXOTHOr0 NMPOlecca HHEPIHOHHOIO 3BeHA BTOPOI0 NMOPsAKa
t| O 0,5 1 15 2 2,5 3 3,5 4 4,5 5 55 6 6,5 7 | ©
¥|{000)0,100,35]0,69|110) 155|201 |247 292|334 |3,75|412|4,47|4,79 50975
[ocTponm mepexoa bl MpoIiece 0 NOTyIeHHBIM TOUKaM (pUCYHOK 1.2)

yit)

e

Pucynox 1.2 — [lepexoonulii npoyecc uHepyuonHo20 36eHa Mopo2o NOPAOKd

T.o. mrepumonHoe 38eHO || mopsiaka Becerna maet KpuByIo pa3rona S-o0pa3Horo Buaa (pUCYHOK 1.2).
ITocTporM mepexoIHbIH mpoLuece KouebaTeIbHOro 3BeHa.

IMepenatounas GyHKIHS KOJIEOATENLHOTO 3BEHA HMEET CICIYIOINI BU/:
-k _E®
W) = T Top?+(T1+T2)p+C R (D) (1.6)
IMoxacrasus 3nauenus K = 7,5, T1=3,5 ¢, T2 = 2,5 ¢, ¢=10 mosy4aem:
_ 75 kW@
wp) = 8.75p2+6p+10  Fp(p)’
F',(p) =17.5p + 6.

_ —6+V36-87.5
P12 = 175

I'me p1=— 0,3429 + 1.0126j u p>= —0,3429 — 1.0126j. Tanee noacraBum ganusle B popmyiy (1.2):
75+ e=0.3429t . n0.2321jt

T 03429 + 1.0126)) - (17,5 - (—0.3429 + 1.0126)) + 6)
75 . 03429t . 5—0.2321jt

+ =
(—0.3429 — 1.0126)) - (17.5 - (—0.3429 — 1.0126)) + 6)
7 5 . e—0,34—29t . 60’2321jt 7 5 . 6—0,34-2915 . 6—0,2321jt

(—0.3429 + 1.0126)) - 23.7205] | (=0.3429 — 1.0126)) - —23.7205)

7,56_0'3429t . 60,2321]t 7’5 . e—0,34-29t . e—0,2321]t

t 17943560771 | —17.9435 + 6.0771]

(—17.9435 + 6.0771j) - e 703429 . 0:2321jt (179435 — 6.0771j) - e~ 03429t . g=0:2321jt
=075+ 358.9 , * 358.9 ,

= 0.75 + (—0.375 + 0.127)) - e~ 03429t . g0.2321jt 4 (0,375 — 0.127)) - e~ 03429 . o—02321jL .
Janee Bocrionb3yemcst popmymoi Diinepa Juist KOMITIEKCHOM SKCITOHEHTHI [4]:

y(t) = 0.75 + (—0.375 + 0.127j)(cos(1.0126t) + sin(1.0126t) j) - e~*342%
+ 7.5(—0.375 — 0.1275)(cos(1.0126t) — sin(1.0126t) j) - e 3429 =
=5+ ¢ 034291[—0,375 c0s(1.0126t) — 0.375 5in(1.0126t) + 0.127 cos(1.0126t)j +
0.127 sin(1.0126t) jj — 0.375 cos(1.0126t) + 0.375 sin(1.0126t) — 0.127 cos(1.0126t) j +
0.127 sin(1.0126t)j j;

o 7
Y =70

=075+

y(t) = 0.75 — 0.79184sin(1.0126¢ + 1.2443)e 03429, (1.7)
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IToacraBum 3nauenue t B popmyny (1.7) u 3armmmiem B Tabnwmiy 1.3:

Tabnuma 1.3
PacueTHbIe 3HAYEHNUS MEPEXOTHOTO MPOIECCA KOJIeOATEJIbHOI0 3BeHA
t 0 1 2 3 4 5 6 7 8 9 10 11 12 0
yt) | 0 | 0.348 | 0.8 | 1.007 | 0.917 | 0.746 | 0.662 | 0.686 | 0.745 | 0.779 | 0.773 | 0.755 | 0.796 | 0.75

[TocTponm nepexoHO# nmporece Mo MoJy4eHHBIM TOYKaM (pUCyHOK 1.3)

w(t)

Pucynoxk 1.3 — Ilepexoonwiii npoyecc konebamenbHO20 36eHa

T.0. 00BEKT BTOPOTo MOPSIIKA C KOMIJIEKCHBIMH
KOpHSIMHU BCEr/Jia JaeT KPUBYIO pa3roHa B BHJE 3aTyXa-
IOIETO KoJiebaTenpHOro npoiiecca (pucyHok 1.3).

Takum 00pa3oM, HA OCHOBAaHHHU BBIILICH3IIOKEH-
HOTO MOJKHO NPEJIOKHUThH aJrOPUTM HUACHTH(UKALNN
CJIOYKHBIX HPOMBIIIJICHHBIX 00BEKTOB YIPABJICHUS 110
pe3ysbTaTaM aKTHBHOTO 3KCIIEPUMEHTA C MOJy4eHHEM
KPHBBIX pa3roHa:

1. CrulaHupoBaTh M TPOBECTH 3KCIIEPUMEHT I10
CHSATHIO KPHBOH pa3roHa ncciaeyeMoro o0beKTa;

2. [1o BuIy mOJIy4€HHOM KpUBOI pa3roHa omnpene-
JIMTh TUHAMHYECKYIO CTPYKTYPY OOBEKTa;

- €CJIM KpHBasi pa3roHa UMeeT KCIOHECHI[AIbHYIO
(dopmy, TO ee AMHAMHUYECKAs CTPYKTYpa MOXKET OBbITh
WIeHTU(HUIMPOBaHA MHEPIIMOHHBIM 3BeHOM | mopska

K
Tp+1’

- ecllM KpHBas pasroHa HMeeT S-00pa3Hyro

(hopmy, TO OOBEKT aIEKBATHO OMUCHIBAETCS HHEPITUOH-

HBIM 3BeHOM |l mopsiaka ¢ mepematodHol (GyHKIHEH
K

(T1p+1)(T2p+1)’
- €CITM KpUBas pa3roHa MpeacTaBisieT co0oi 3aTy-
XaloNIMi KoJiebaTeabHBI TPOIECC, TO MaTreMaThde-

¢ mepenatouHoit ¢pyukumeit Buga W(p) =

suga W(p) =

CKasi MOJIeJIb TAKOT'0 0OBEKTa ONMChIBAETCS MepeaaToy-
HOW (yHKUMeW KonebaTenbHOTo 3BeHa (3BeHO |l mo-
pAaKa ¢ KOMIIJIEKCHBIMU KOPHSAMH).

3. KonnuecTBeHHBIE 3HAYCHUS TUHAMUYECKUX T1a-
pametpoB uccieayembix 00bektoB (K, T, T1, T2) Moryt
OBITH OTIpE/IeNICHB! CTICIUATBFHBIMI MaTEeMaTHUE€CKUMHI
IIpUeMaMH C HCIIOJIb30BaHWEM IIOJIOXKEHUH MeToja
HanMmeHbmHX kBagpatoB (MHK). BapuaHTe! aTHX nipH-
€MOB JIaHbl, HapuMep, B [5].
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Abstract

https://doi.org/10.5281/zen0do.7989978

The choice of regulators consists of 3 stages. It is necessary to determine: 1) the type of regulator; 2) the law
of regulation; 3) calculate the required setting parameters. The first two steps for ideal and industrial controllers
are performed in the same way. Determination of the setting parameters of an industrial regulator is carried out
according to a special method. The paper gives algorithms for choosing both ideal and industrial controllers.

AHHOTAUUA

Br16op perynsTopoB cocToUT U3 3-X 3tanoB. HeoOxoaumo onpeaenuTs: 1) TU perynstopa; 2) 3aK0H pery-

JIMPOBAHUA; 3) paccuuTaThb Tpe6yGMBIe HACTPOCYHBIC MTAPAMETPHI. HepBbIe JBa oTana 1l ACAJIbHbIX U ITPOMBIIII-
JICHHBIX PETYJIATOPOB BLINIOJIHAIOTCA OAUHAKOBO. Onpe/:[eneHI/Ie HACTPOCYHBIX MAPAMETPOB MMPOMBIIIIJICHHOT'O pe-
TyJsiTopa Npou3BOAUTCSA 11O CHGHHaHBHOﬁ METOAUKE. B pa60Te JAaHbl AJITOPUTMBbI BLI60pa KaK nacajJbHbIX, TaK U

MPOMBIIUICHHBIX PETyISTOPOB.

Keywords: ideal and industrial controllers, regulation laws, tuning parameters, amplitude-phase-frequency

characteristics, oscillation criterion.

KiroueBble cj10Ba: UeaabHBIC U MPOMBIIIJICHHBIE PETYIATOPHI, 3aKOHBI PETyIHPOBAHNSA, HACTPOCUHBIE T1a-
paMeTpsl, aMIUIMTYIHO-()a309acTOTHRIE XapaKTEPUCTHKHU, KPUTEPHUH KOIeOaTeIbHOCTH.

CTpyKTypHas cxema 3aMKHYTOH CHCTEMBI YIIpaB-
JeHus npeacTasieHa Ha pucyHke 1.1. Ilpu cuntese pe-
anpHOl CAY, Kak MpaBuilo, K 00bEKTy YIpaBJICHHS OT-
HOCAT CaM TEXHOJOIMYECKMH ammapar WiId IpoLecc,
JIaTYUK, PETYIUPYIOLIUI OpraH; K peryasTopy OTHOCAT
BTOPUYHBIA MPHUOOpP, JIEMEHT CPAaBHEHUS C 3aJaTdH-
KOM, YCHINTENH, GOpMHUpOBATENb 3aKOHa PEryIupoBa-
HUSL, UCTIOJIHUTEIBHBIN MeXaHU3M, 00BIYHO GOpMHPY-
IO MHTETPATBHYIO0 COCTaBIISIONIYI0 B HEMpPEpHIB-
HBIX perymaropax. Koaddunuentsr ycumenus u

HMHEPIIMOHHOCTH OTAEIBHBIX 3JEMEHTOB, COCTABIISIO-
IMX OOBEKT YIPABICHUS, U PETYISATOP aBTOMaTHIYECKH
BXOJAT B 00N KO3(pHUIIMEHT yCUIICHUS U B OOLIYIO
HMHEPLIHMOHHOCTb 00beKTa U perynaropa (cM. puc. 1.1).

Kpurepuem BbIOOpa perymstopa Ui KOHKpET-
HOTO 00BEKTa YIPaBJICHUS SBJISICTCS TOYHOCTD MOJIEP-
JKaHMS MM 3aJJaHHOTO TEXHOJOIMYECKOrO MapaMeTpa.
W3 cepuifHO BBITyCKaeMbIX NMPOMBIIUICHHBIX Peryiisi-
TOPOB BEIOMPAIOT CaMBIH IPOCTOH TI0 3aKOHY yIpaBiIe-
HUsI, 00€CTICUNBAIOIINN 3aJaHHOE KAUYECTBO PETYJIHPO-
BaHUS.
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Be160op perymnsiTtopa 3aKiIt04acTcsl B ONPENeICHUN
XapakTepa ero JNeHCTBUS (MMO3WITMOHHBIN WM HEIpe-
PBIBHBII), 3aKoHa perynuposanus (I1,1, ITU, TIN) u

HACTPOEK ero mapameTpoB (Bexuuun Kp, Kpi, Ty, Tn)

[1].

Oeserirm

Fezyaammog

Pucynok 1.1 Cmpyxmyprnas cxema 3amxuymou cucmemul ynpaeienus. O- 0b6vexm (mexnoiocuyeckull annapam
unu npoyecc); [ — oamuux,; PO- pezynupyiowuii opean, UII — usmepumenvuuiil (6mopuunviii) npubop;
CV- cpasnusatowee ycmpoiicmeso, 3Y-3a0aiowee ycmpoiicmeo, YV — ycunumenvroe ycmpouicmeo,

@Y1 — yempoiicmeo, ghopmupyroujee 3aKoH pe2yruposanus 8 npsamom kanaie; ®Y2 — yempoticmao,
Gopmupylowee 3akon pe2ynuposanust 6 yenu obpamnot cessu, UM — ucnonnumenbHbill MeXanuzm

Jas 3TOro mepBOHAYaJbHO JHMHAMHKA OOBEKTa
npezncrasisgercs AnpdepeHHaIbHBIM  ypaBHEHUEM
TIEPBOTO TMOPsIIKA 3ama3aplBaHueM. B 3ToM ciydae craTu-
YecKHe M JUHAMHUYECKHe CBOHCTBA 00bEKTa Xapakre-
pu3yroTcsi oTHoLIeHHEeM Ty/ Ty U ko3 uIHeHTOM IIe-
penaun Ko. Koadpdunuenr Ko cratmueckoro oGbekra
OIpeJeNnseTcsl 0 3KCIEPUMEHTAILHOM KpUBOHM, a
Ty/ Ty — 110 HOPMHUPOBAHHOW KPUBO# pa3roHa [2].

[TocTosiHHast BpeMeHU Ty W YUCTOE 3ama3/bIBa-
HHUE Ty ONPEICNAIOTCS HEMOCPEICTBEHHO U3 Ipa-
(Mka anmpOKCUMHUPOBAHHONW KPHBOW pasroHa 2.
Ecnm 00beKT acTaTH4ecKHil, TO OH XapaKTepusy-
eTcsi YCIOBHBIM Ko3(duumeHTOM mepenaym w
YCJIOBHOH NMOCTOSIHHOH BPEMEHH, COOTBETCTBEHHO:!

_ A(AX) | T _1
AtAU '

0

0 k '

0

Tun peryjiaaropa OpHUEHTUPOBOYHO BLI6I/IpaIOT
110 pEKOMCHOAUAM BHUIA:

Tyl Ty Perymsitop

<0,2 TTo3urmoHHbIH

<10 HenpeprsIBHBII

>1,0 HenpeprIBHBII 1 IMITYTECHBII

ITocne BBIOOpa THMA PErynsATOpa OMPENEIISIOT
JTUHAMHAYECKIH KOA(PUIMEHT perynupoBanus R, ko-
TOPBIN JIJIS CTATHYECKOT0 00beKTa paBeH [3].

Ry = = (1.1)
k0u B
a Ij1d aCTaTH4YECKOI'o 06T>eKTa
AxT,
R, =—, (1.2)
T, Ug

rae AX;— MakCHMaJlbHOE TUHAMHYECKOE OTKJIIO-
HEHHE PETYINPYEMOH BEIMYHUHBL;, i3 -MaKCHMaJIbHO
BO3MO)KHOE 3HaUE€HHE BO3MYIICHHUS 110 Harpys3Ke.

3uas koaddunueHt Ry mist craTHYecKoro 00b-
eKra, o rpadukam Ry =f(,/T,) BeiOuparot 3aKoH pery-
nupoBanus perynsatopa (M, 1IN, TN M) (puc.1.2). Kax-
netii rpaduk Ry =f(z,/T,) npuBenen mis THIIOBOTO OII-
TUMAaJILHOTO mpoiiecca peryIupoBaHUSA:
anepUoOANUYECKON ¢ MUHUMAJIBHBIM BpeMeHeM tp; mpo-
necc ¢ 20 %-HbIM MepeperyInpoBaHieM

A% 100 ~ 20%

Ax,

IpoLeCcC ¢ MUHUMAJIbHON KBaJPaTUYHOH IJIO-
Magbi0 OTKJIOHEHUS

min [ AX? (t)dt (2100 ~ 20%)
0 Axl



58 Norwegian Journal of development of the International Science No 109/2023

b

404

Rz e 6

081 : Af; ﬁj 7. 5,
W/ e
oy 7o o /4.

AZ, f-

{4 -

/
7 o
L/

i 04 T
T RE N
LISTE / -0 ‘m*}??"?“l?

T
0.25/ 0 d .
a I ™ = 0 FA
ar a5 i 55'1},/75/ ar 44 10 18 Ty/iy’ ar g5 10 15 @/{/

Pucynox 1.2 3agucumocme ounamuyeckozo kospuyuenma pezynuposanus R 1 0715 cmamuyeckux 00bekmos

omt, IT o a- anepuoouueckuii npoyecc, 6- npoyecc 20% -Hvim nepepezyiuposanuem: - npoyecc ¢

0
min IAX 2dt . (1-H-pezynamop; 2-11-pecynamop; 3- [1H-pezynamop,; 4-I1H]/]-pecynamop)
0

OuYeBHIHO, YTO MPEIBAPUTEIHLHO HEOOXOJUMO
3HAaTh MAaKCUMaJIbHO BO3MOKHOC 3HAUYCHNEC BO3MYIIIal0-
iero BO3ﬂeI7[CTBHH, BBIPpA)KCHHOC B IIPOLECHTaX Xoda
PETyIHpyIOMIETO OpraHa, U 3a1aTbCs Tpe6yeMI)IMI/I I10-
Ka3aTeIAMH Ka4eCTBa PEryJIMPOBaHUsA, K KOTOPBIM OT-
HOCATCA: JOIYCTUMOC THUHAMHUYCCKOC OTKJIOHCHHE Ax
perHpreMOﬁ BCJIIMYHHBI, OOIIYCTHUMOC HIH JKEJa-
TCJIPHOC MEPEPETYyIUPOBAHUEC AXZ/AX]_, nommycTtumast
cTaTHYecKasi oInoKa AXCT; IOOITYCTUMOE BPEMs PETYJIN-
poBaHuA tp. 3HayeHUA JTUHAMHYCCKOTO KO3(1)CI)I/IHI/IGHT3
JJIs1 CTAaTHYECKUX 00BEKTOB IIPHUBECJICHBI B TaoI. 11,
H-perynsiTopsl Ha aCTATHYECKUX 00BEKTaX HE UCTIOJNb-
3YIOT, TaK KaK CUCTEMA PEryJIMPOBAHUA B 3TOM ClIy4ac
HeycTOI‘/II‘H/IBa. 3arem MOJIYYYCHHOC paCYE€THOC 3HAYCHHUEC
BPEMEHH PETYJIMPOBAHUSL:

tp:9T3 (13)

CPaBHUBAIOT C TPENAENbHO JOMYCTUMBIM 3Haye-
HUEM Uyon. Eciu t>170n TO HCTIONB3YIOT OOJIEE CAOXKHBIN
perynsaTop (Hanpumep, IT1/] BmMecto [T -perymnaropa).
3nech 6 — OTHOCHTENbHOE BpEMs peryJMpOBaHMS,
ompenensemoe o Tabm. 1.2.

IIpu Be160Ope [1-perynaropa pacCUUTHIBAIOT TaKKe
CTaTHYECKYIO OMHUOKY AXcr (OCTATOUHOE OTKIOHEHHE).
OTHOCHUTENBHYIO BETUYUHY OCTATOYHOTO OTKJIOHEHHS
HaxoJAT Mo rpaduKy U 3aTaHHOTO 3HAYEHHS Ty/Ty.
Ecim pacueTHOe 3HaUYE€HHE OCTATOYHOTO OTKJIOHEHUS
TIPEBBIMIACT JOMYCTUMOE, TO BhIOpaHHBIN. II-peryms-
top 3amenstoT [IU- nnu I /I-perynsaropom.

[Tocne BBIOOpa 3aKOHA PETYIMPOBAHUS PACCUHUTHI-
BalOT ONTHMANbHBIE MapaMeTpbl HACTPOUKU peryiis-
Topa. PopMynbl IS ONpeeNeHUs HAaCTPOEK Hempe-
PBIBHBIX HJEAJBHBIX PETYISATOPOB HAa CTATHYECKHUX H
acTaTMYECKUX 00BEKTaX NMpuBeneHbl B Ta0. 1.3 [4].

Tabmuma 1.1

3HayeHHs AMHAMMYeCKOro KO3 GuuueHTa 1Jisl ACTATUYECKUX 00bEeKTOB

JunamMuueckuii K03 QUIHUEHT PUTYITHPOBAHUS
Peryustop TunoBo# npouecc puryaupoBaHus
arepHONIECKHit 20%-H0€ TIEpeperyIMpOBaHHE min IAXZ (t)dt
I 2,9 14 -
1 1,4 13 09
Ta6muma 1.2
OnpeneieHne OTHOCHTEJIbHOTO BPEeMEHH PeryJTHpPOBaHMS
T
OTHOCHTENEHOE BpeMs purynuposanus & = %
y
Perynsarop OObexT Tunosoi npouecc puryIupoBaHus
min ijz *
anepuoaNYeCKUn 20%-Hoe mepeperyIupo-BaHue
*(t)dt

I CraTtnuyeckui 45 6,5 9
Acrtatnueckuit 6 8 -
m CraTnyeckuit 8 12 16
Acrarngeckuii 14 16 18
Crarnyeckuii 5,5 7 10
i Acrarngyeckuii 9 12 13
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Tabmuma 1.3

Onpeueneﬂue HAaCTPOEK HEeNPEPbIBHBIX H1€AJTbHbIX

PEryJasTOPOB HA CTATHYECCKUX M ACTATHYCCKUX 00beKTax

Tunosoii npouecc peryaupoBaHus
[oh 0
g anepuoINUECKU 20%-Hoe nepeperyaupoBaHus min jAXZ (t)dt
E\ 0
& Cratnueckuii | Actatuueckuii| Cratudeckuii |Actatuyeckuii| CraTuyeckuil |AcTaTHYECKHUI
00BEKT 00BEKT 00BEKT 00BEKT 00BEKT 00BEKT
1 1 1
noky=-—— | - Kpy == : Ky == — :
4,5K,T, L7k,T, L7k, T,
ik, - 03 (- 0,4 (- 0,7 - 07 (- 09
y y y y y
(- 08 04 T 07 f 07l 1 f 1
R L S T R A T R
Ty Ty Ty Ty Ty Ty
T, =0,6T, r,=06z, |T, =0T, T,=3t, |T,=T, T, =4z,
0,95 0,6 12 11 14
Kk =—"—:lk, =——+: |k, =———: |k — 14 |k -
P T L P T L ko = ; L
Oy A RS L I R
8150 Ty Ty y y ° /Ty y
T, =24z, r,=5, |T,=2r, T, =2z, Ty =13, T, =16z,
T,=05z,
T,=04r, |T,=02r, |T,=04r, |T,=04r, YT, =05z,
b T ..
A Ug K g
‘0 , et
as 8
/ )4 ),J‘/&Jp’:i’
- / - tﬁ*‘/ |
g
iz 7
0 a4z &+ 48 asz,y

Pucynok 1.3 3asucumocms omuocumenvbHou 6eIU4UHbL OCAMOYHO20 OMKIOHEHUs. OM T, /T ) :l-

anepuoduueckuii npoyecc; 2- npoyecc ¢ 20%-nvim nepepezyruposanuem,; 3- npoyecc c min J. AxAdt

IIpu cuntese CAP Ha OCHOBE NMPOMBIIUICHHBIX
PETYIATOPOB BBIOOP HACTPOEK PETYIIATOPA TPOU3BOAST
MO YTOUHEHHOI METOUKE.

Bonee TouHOE ompeencHUe HACTPOEK MPOMBIII-
JICHHBIX PETYJISTOPOB MOXET OBITh BHIIIOJIHEHO Tpago-
AQHAJIMTHYECKUM CIIOCOOOM Ha OCHOBE aMIUIUTYJIHO-
(a3oBBIX YacTOTHBIX Xapakrepuctuk (ADPUYX) cu-
CTEMBI M 3aJaHHOTO0 M-Kputepus (Kputepusi kojebda-
tenapbHOCTH) [1]. Benmuumay M oObuHO BHIOHMpAIOT B
npenenax ot 1,1 no 2,4. Hanpumep [u1a THIIOBOTO Tie-
pexoanoro mporecca ¢ 20 %-HbpIM TepeperyanpoBa-

0

HueM M = 1,3, a 151 IepexoTHOTO Mpoliecca ¢ MUHU-
MaJIbHBIM KBaJApaTUUYHBIM HHTETPAJIbHBIM IIOKa3aTelleM
M=211[3].

Pacuer onTUManbHBIX HACTPOEK pEryJsTopa
HAYHHAIOT C TOTO, YTO 3aJJAI0TCS IToKa3aTejaeM Koyeba-
TEJILHOCTU M, OTBEYAIOIIUM BBIOPAHHOMY THITY, ITEpe-
XOJHOTO MpoIecca, U Ha KOMIUIEKCHOM IJIOCKOCTH
CTPOAT HeCcKONbKO JIOUX pa3zoMKHYTON CUCTEMBI IS
Pa3IMYIHBIX (PUKCHPOBAHHBIX MMapaMETPOB HACTPOUKH.
3atem i kaxaoin AOUX onpeaensior, HACKOJIbKO e
pacmoyio’keHre Ha KOMIUIEKCHON IIOCKOCTH OTJIMYa-
etcst oT Tpedyemoro. C MOMOIIBIO CIIEIUAIBHBIX TIpHe-
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MOB ((opmyn, rpapuUecKux MOCTPOCHUH) ompene-
JSTFOT TTapaMeTphl HACTPOHKHU PEryssTopa, IpH KOTO-
poix JIOUX pazoMKHYTOH cCTEMBI 3aiiMeT Tpebyemoe
MOJIOXKEHHE Ha KOMIUICKCHON IJIOCKOCTH, a CleJ0Ba-
TENIbHO, OyAeT MoJTydeH TpeOyeMBblil IoKa3aTelb Koje-

Pa30MKHYTOH CHCTEMBI (00BEKT—PEryJsATOp) AOKHA
KacaTbCs BCIIOMOTATENBLHOW OKpykHOCTH (puc. 1.4),
LEHTP KOTOPOW JICKUT HA OTPHULIATSIHLHON BEIIECTBCH-
HOW MOJIYOCH U €€ PaJHNyC I' CBA3aH C MIOKA3aTelieM KO-
71e0aTeILHOCTH COOTHOIIICHUEM

6aTenpHOCTH MEPEXOTHOTO Mpoliecca. M 2
CymiecTBO rpadhMyecKoro MOCTPOCHHUSI MPU TPH- r=——/ (1.4)
MEHEHHH JJAHHOI'O CI1oco0a cocTOUT B ToM, uTo ADUX M* -1
' ¢
() 0 Jm@y T g
g fe@) 0 fef@)
A
\M@f) k!)- anmy -
N o (/)
S
~
T Tz Tur

Cror=08 1) (=G5 L) (hps=05 15, 0

Pucynok 1.4
I'paguueckoe onpedenenue koagpuyuenma nepedauu pecyramopos no aAMIIUMYOHO-a30801i XapaKmepucmuke
obvexkma: a,6 — coocmeenno 0 11 -, I[IH-pecynamopos; 8- onpedenerue OnmuMaibHblX 3aCMpPoeK

MertoauKka onpeaencHus] ONTUMAIBHBIX HACTPOCK
PETYIATOPOB, CIEAYIOIIAsL:

a) Ut HaxoxaeHus HacTpoiiku Kp Il-perynsaropa
ctposit AOUX pa3oMkHyTO#H cuctemsl (puc. 1.4, a),
npunHumas Kp =1. B atom ciryuae AOUX cuctems! CoB-
nagaer ¢ A®UX oObekra ynpaBieHHs. 3aTeM U3
Hayajia KOOpJIMHAT 1oJ| yrioM = =arcsin 1/M k otpu-
L[ATEeJIbHOI BEIIECTBEHHOM NONYyOCH MHpPOBOIAT Mps-
MYIO M IIUPKYJIEM U3 [IEHTpa, PacloyI0KEHHOTO Ha OT-
pULATETbHON BEIIECTBEHHOMN MOJIYOCH, MPOBOAAT pa-
JYCOM I OKPY>KHOCTb, Kacarollylocsl OJJHOBPEMEHHO
A®X u npoBeACHHON NPSMOH.

Heobxonumerit kK03 PHUIHUEHT mepeadn perydisi-
TOpa ONpeeNAeTCs BENUINHOM MOTydeHHOTO pajnyca
okpyxHocTH I [4]:

M? 1
Ky=—7
M*-1Tr
Hanpumep, nis M =1,62, uro cootBercTByer mie-
peperynupoBanuio, AXi/AX = 34 %;
Kp =1Ir; =38
6) mna HaxoxaeHus HacTpoek Tu u Kp IIU-
perynsropa crpoiat AOUYX cucrtemsl ipu Kp = 1 u He-
CKOJIBKMX 3HAUEHHAX Tu. DTO 3HAYUT, UTO K KAXKJIOMY
BekTopy ADUX pazomkHyTOl cuctemsl pu Kp = 1 u
OJTHOMY W3 3HaUeHUH Tu MpHUOaBIAIOT BEKTOP C MOIY-
neM noBepHyThIN Ha 90° 1o yacoBoii crpenke (puc. 1.4,

6).

(1.5)

ad=to
WAT,

3areM MPOBOAAT MPAMYIO MO yrioMm [3 = arcsin
1/M x BelieCTBEHHOI OTPULATEIBHOMN MOTYOCH H Yep-
TAT OKPY’KHOCTB C IIEHTPaMH{ Ha OTPULIATEIILHOM MOy~
OCH, KacalonIylocsi OTHOBPEMEHHO NMPOBEACHHON Mpsi-
Mot 1 ADOUX cucremsl Npu BHIOPaHHBIX 3HAUYCHHSIX
Tu. Koadpunuents! ycunerns Kp BEIUUCIAIOT 110 Gop-
mye (1.5). ITo momy4yeHnusiM napam Kp n Tu cTpourcst

rpa¢uk (puc.l.4, g). D101, TpaduK GopMHPYET rpa-
HUILY, COOTBETCTBYIOIIYIO 33JaHHOMY ITOKa3aTellto KO-
nebarensHOCTH M. IIpoBens kacaTenbHYIO M3 Hadaia
KOOpJUHAT K NOCTPOCHHOM JIMHUM PABHBIX 3HAYCHUU
KonebaTenpHOCTH M, momydnM Touky A, rae obecre-
YHMBAETCsl ONTHMANIbHOE cooTHOWEeHUe Kp/Tu cooTBeT-
CTByIOLIICE

_[sz(t)dt — min;
0

B) mpu ucnoip3oBanuu [INU][-perynsatopa merto-
JIMKa HACTPOMKM aHaJoruyHa. B atom ciiyuae AQYUYX
Pa30MKHYTOH CUCTEMBI CTPOUTCS AJIsl IPEABAPUTEIBHO
BBIOPAHHOT'O COOTHOIIEHUS BPEeMEHHU u3oapoma I,. U
BpeMeHH npenBaperus Ty OOBIYHO 3TO COOTHOIICHNE
BeIOMpaeTcs paBHBIM 0,25—0,5 B 3aBUCIMOCTH OT BO3-
MOKHOCTH KOHKpETHOro peryisitopa. Ilo ussectHomy
ONTUMAJIFHOMY 3HaueHHI0 Ty M NPUHATOMY OTHOIIE-
Huto T,/T, onpenensioT 3Ha4eHHUs: BpEMEHH MpeBape-
HuA [2].
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Abstract

Relevance of the research topic. In Ukraine, there is a trend to enrich food products, including products
made using raw materials from hydrobionts, which is associated with a shortage of protein in food products.
Formulation of the problem. The critical state of consumption of complete protein food products of animal
origin, in particular, the consumption of fish and fish products by the population of Ukraine remains lower than
the recommended nutritional standards. Analysis of recent research and publications. Scientific publications
show the prospects of introducing soy products with a high content of biologically active substances into the recipe
of flour confectionery products, which increase the nutritional value of finished products and improve the techno-
logical indicators of flour culinary products. Highlighting unexplored parts of the general problem. The com-
bination of fish and vegetable high-protein components in the manufacture of flour culinary products, in particular
fish semi-finished products, deserves special attention to solve the problem of the shortage of fish products. One
of the promising directions of scientific research is the use of sprouted soybeans in flour confectionery products.
The analysis of publications showed, that today, soybean processing products in the form of flour, concentrates,
sprouted soybeans have not been widely used to increase the nutritional value of dishes. Setting objectives. De-
velopment of technology for the production of flour culinary products with minced fish using sprouted soybean
sprouts. Presenting main material. A recipe was developed for the preparation of flour culinary products with a
partial replacement of fish with sprouted soybean sprouts up to 15% of the weight of the fish. Research has estab-
lished that partial replacement of minced fish with soybean sprouts is a source of a balanced complex of proteins,
lipids, minerals, and vitamins. Conclusions according to the article. The expediency of using soybean sprouts in
the technology of flour culinary products to increase the nutritional and biological value of flour dishes from fish
is shown. The obtained samples of ravioli with a partial replacement of fish with soybean sprouts have pleasant
organoleptic properties, attractive color and taste. An increase in the nutritional value of flour culinary products
by partially replacing fish with soybean sprouts was studied. The addition of sprouts enriches the products with
vitamins, macro- and microelements, does not cause a decrease in the consumer and technological properties of
flour culinary products from fish.


https://orcid.org/0000-0003-3874-5609
http://orcid.org/0000-0002-9427-1842
https://doi.org/10.5281/zenodo.7990002

62 Norwegian Journal of development of the International Science No 109/2023

AHoTauis

AKTYaJIbHICTh TeMH docailkeHHs. B YkpaiHi crioctepiraerses TpeH[ Mo 30aradeHHI0 MPOAYKTI Xapdy-
BaHHS, Y TOMY YHCJIi IPOJYKTIB, IKi BATOTOBJIEHHI 3 BUKOPHCTAHHIM CHPOBHHH 13 TiAPOOIOHTIB, 110 MOB’sA3aHO 3
nedinurom Oinka y nponykrax xapuyBanHs. [locranoBka npo6aemu. KputnuHuii cTaH COXXKWBaHHS TIOBHOIIIH-
HUX OLIKOBHX Xap4OBUX MPOAYKTIB TBAPHHHOTO MOXO/XKEHHS, 30KpeMa CIIOKMBAHHs HaceIeHHAM YKpaiHu puoH
1 puOOIPOAYKTIB 3aIMINAETHCS HIXKYHUM 38 PEKOMEHI0BaHI HOPMH XapuyBaHHS. AHAJI3 0CTaHHIX JOCTiTKeHb i
nyoaikaniii. Y HaykoBHX ImyOIiKaIisx Moka3aHa IepCreKTHBHICTh BBEACHHS B PELENTYPY OOPOLIHSIHUX KOH/IU-
TEPCHKUX BUPOOIB MPOIYKTIB COI 3 BUCOKAM BMICTOM 0i0JIOTTYHO aKTUBHHMX PEUOBHH, SIKi MIIBUILYIOTh Xap4OBY
IiHHICTH TOTOBOI MPOAYKIIii Ta MOJINIITYIOTh TEXHOJIOTIYHI TOKa3HUKH OOPOIIHSHIX KyJliHApHIX BUP0OiB. Bui-
JIEHHSI HeJAOCTiKeHNX YaCTHH 3arajibHoi nmpodjemu. OcoOmmBoi yBaru Ajs BUPIMICHHS MPOoOeMH AeinuTy
PUOHUX TPOAYKTIB 3aCIIyTOBY€ MOEIHAHHA PHOHUX i POCIMHHUX BHCOKOOITKOBHX KOMITOHEHTIB IPH BHUTOTOB-
JIeHHI OOPOIIHAHUX KyJTiHApHUX BHPOOiB, 30KpeMa puOHMX HariB(haOpukaTiB. OTHIM 13 MepPCIIEeKTUBHUX HArpsi-
MKiB HAYKOBHX JTOCTI/KCHb € BUKOPUCTAHHS B OOPOIIHAHIX KOHAUTEPCHKUX BUPOOaxX MapOCKiB MPOPOIICHOT COi.
Amnauni3 my6uikaniii mokasas, 110 Ha CHOTOJHI MPOJXYKTH IEPEpoOKU col y BUIIIAAl OOpOIIHa, KOHLEHTPATIB,
MPOPOIIECHHUX 3€PEH COi HE OTPUMAIM 3HAUYHOTO MOIIMPEHHS IS TiIBUIICHHS Xap4oBoi 1iHHocTi crpas. Ilocra-
HOBKa 3aBJaHHs. Po3poOka TexHomorii BUpoOHHITBA OOPOIIHSIHUX KYJTiHApHUX BUPOOIB 3 pHOHUM (apiieM 3
BUKOPHCTAaHHIM IPOPOIIEHHUX MApOCTKiB coi. Bukiag ocHoBHOTo MaTtepiany. Po3poOnena perenTypa npuroty-
BaHHs OOPOIIHSAHUX KyJIiHAPHUX BHPOOIB 3 4aCTKOBOIO 3aMiHOIO pUOM Ha MpopoIIeHi napocTku coi 1o 15 % no
Macu puou. JlociPKeHHIMI BCTAHOBIICHO, IO MTPY YaCTKOBIH 3aMiHi pHOHOTO (papiiy Ha MapoCTKH COi - JKepena
30a1aHCOBaHOTO KOMIUIEKCY OLIIKIB, JiITiIiB, MiHEpaJIbHIX PECUOBHH, BiTaMiHiB. BUCHOBKH BiAmoBigHO 10 cTATTI.
IToka3aHO HOUITBHICTE BUKOPUCTAHHS MTAPOCTKIB COi B TEXHOJIOT11 OOPOUTHIHNX KYJTiHAPHAX BUPOOIB IS IMiBH-
IICHHS Xap4oBOi, 010JIOTIYHOT IIIHHOCTI OOPOIIHAHUX CTpaB 3 puOu. OTpuMaHi 3pa3Ku paBiolli 3 YACTKOBPOIO 3a-
MIHOIO PHOH Ha MAPOCTKU COi MAIOTh MPUEMHI OPTraHOJNENTHYHI BIACTHBOCTI, MPUBAOIUBHUI KOIip i cMak. Jocoi-
JOKEHO TIBUIICHHS Xap4yoBOl MIHHOCTI OOPOUTHAHUX KYJiHAPHUX BUPOOIB IIIIXOM YacTKOBOI 3aMiHHM pHOHM Ha
mapocTku coi. JlomaBaHHS MapOCTKiB 30arauye BHPOOHM BiTaMiHAMH, MaKpo- i MiKpoelleMEHTaMH, He BUKIHKAE

3HIDKCHHS CTI0)KMBYMX T4 TEXHOJIOTTUYHUX BIACTHBOCTCH OOPOIIHAHUX KyJiHAPHUX BUPOOIB 3 PUOH.

Keywords: flour culinary products, fish, ravioli, soybean sprouts, nutritional value.
KarouoBi ciioBa: 6opomHsHi KyniHapHi BUpoOu, puda, paBiolli, apocKu coi, Xap4oBa [[iHHICTb.

[ocTtanoBka mnpodiaemu. B VYkpaini cmo-
cTepiraeTbcs TPEH[ 1O 30aradeHHIO MPOXYKTI Xapdy-
BaHHS], Y TOMY YHCJi IPOIYKTiB, sIKi BUTOTOBJICHHI 3
BUKOPUCTAHHSAM CHpPOBHHH i3 TimpoOioHriB. Lle
MOB’S[3aHO 3 TOIIMPEHHAM TakKuX NpoOJieM Xapuy-
BaHHS, K NedimuT OlTKa y MPOAYyKTaxX Ta 3aMiHOIO
HOro Ha POCIIMHHI HACHYEHI >KUPH Ta MPOCTI Byrie-
Boau. Taka 3amiHa cripusie 301IbIICHHIO €HEPreTUYHOT
I[IHHOCTI, aji¢ pa3oM 3 IIMM HE 3aJ[0BOJILHSIE MOTPEOy
OpraHi3amy B NOBHOL[IHHOMY Oinky. Ile nmpuBomuTh /10
Jaedinury OiIKy Ta 0CIa0JCHHIO aHTHOKCHIAHTHOT CH-
cremu opraizmy [1].

AHaJi3 ocTaHHIX HocTixKeHb. XapuoBHi palioH
HaceJICHHS Y KpaiHM 3aJIMIIA€ThCsl He30aIaHCOBaHUM i3
MepeBAXAHHIM MPOAYKTIB POCIMHHOTO ITTOXOIKCHHSI.
HaifOinpm1 KpUTHYHMM € CTaH CIHOXXHMBAaHHA IIOB-
HOLIIHHUX OIJTKOBHX XapYOBHX MPOAYKTIB (M’sica, MO-
JIoKa, pudu) Ta BiTaMiHHOI poaykuii (hpykriB). Pubw,
puOONpOAYKTIB Ta (PYKTIB YKpaiHI[l CIOKHBAIOTh
MeHIIe MiHIMabHOT HOpMU. CTI0)KUBaHHS HACEJICHHAM
Ykpainu puou i puOONPOTYyKTIB 3aHIIAETHCS HIKIAM
3a PEKOMEH/I0OBaHI HOPMH XapuyBaHHA. PiBeHb CIIOXKH-
BaHHA y 2020 p. caraB 71% mo m’acy i M’sicOnpoayK-
Tax, 53% — MOJIOKY 1 MOJIOUHHX NPOAYKTax, 62% —
puoi i puOHUX npoxykTax. PanioHansHa HOpMa CIIOXKH-
BaHHs pHOM Ha piK 3a po3paxyHkamu MO3 Ykpainu
Mmae ckiagatu 20 kr, gaktuuHe crioxkuBaHHs y 2020
poui ckiragano 12,4 kr. [2]

ParionanpHe BUKOPHCTaHHS pUOM B MO€IHAHHI 3
BUCOKOOIJIKOBOIO POCIMHHOI CHPOBHHOIO € OJHHM 3
NUIAXiB 3a0€3MEYeHHAM IIPOJOBOIEYOI O€3MeKH B yMO-
BaX BOEHHOTO CTaHy, 3al00iraHHIO BHHWKHEHHS TO-

JIOy, HETIOBHOIIIHHOTO XapuyBaHHS ykpaiHmiB. Kymi-
HapHI BUPOOH 3 pHOHOIO CHPOBHHOIO 3aBXKIH KOPUCTY-
BaJINCSI TIOTIUTOM Y CIIOKHBAYiB. A 3 PO3BUTKOM B YK-
paiHu HalliOHAJTPHUX KyXOHB PI3HUX KpaiH, Ii KyJiHa-
pHI BUpOOW cTalli HEBiJ €MHOI0 YaCTHHOI PaIlioHy
ykpaiHiB. Jlo OOpOIIHAHUX KyTiHAPHUX BHPOOIB 3 pH-
0010 BIIHOCSITh MAMITYILIKH, HAUWHEHI PHOOIO, TTHPIXKKH
3 puboI0 1 MUPOTH, NeabMeH1 pudHi, paBioi, AIMCaH!
Tomlo. 3a3Buuail puOHI HeIbMeHi roTyTh 3 (apury
MaJIOKICTKOBUX pHO (TpICKH, Cyaaka, oceTpa, Jiococe-
BUX) 1 NIIEHWYHOTO TicTa. B (apir nomarots npsHoIi,
Macio, s, I1ykop. IlenbMeHi OOCHIIAIOTh TOHKHUM
mrapoM OOpOIIHA, 3aMOPOXKYIOTh IIPH TeMIIEpaTypi He
Bute -15 °C o remnepatypu He Buie — 6 °C, po3da-
COBYIOTb, 30€piratoTh iX IpH TeMIepaTypi He BUIIE -8
°C me Oimpm 10 nmi6. IlenpMeHi MOBHHHI MaTH Ipa-
BWIBHY (popMy, CTaHOApTHY Macy, OyTH LUIHMH, Y
cxnani Matu 51— 57% dapury. Ilpu BapinHi He To-
BUHHI PO3MaJIaTHCS], 3aJIMIIATUCS LIIJIMMH, HE CKJICIOBa-
TUCsI, MATH YUCTUH CMaK 1 3amaxX, COKOBUTHI (hapii
[3,4].

AHani3 JiTepaTypHHMX AXepeJs MOKa3ye, IO 3
OTJISITy Ha 3araJIbHOCBITOBI TEHIEHINI1, 3a0e3meueHHs
JIFOJICTBA O1IKOM MOSKJIMBO 32 paxyHOK 30UIbIICHHS Ya-
CTKH POCIMHHOT ITPOJTyKIIii.

3 ycix BHIIB POCIMHHOI CHPOBHHM HAHOUIBIINM
BMicTOM OiNKa Bifpi3HS€ThCS HAciHHSA 0000BHX: Tro-
POXy, KBacolli, Coi, IIOMUHY, COYCBHIIi, KOPMOBUX 00-
0iB, BiKM, YMHH, HYTY, Mallly, apaxicy Tomo. ¥ cBiTo-
BOMY 00'eMi BUPOOHHUIITBA 3€PHOBHUX YacTka O0OOBHX
KynbTyp ctaHoBHTE 20 % [5].

AHamiz XiMIYHOTO CKJIAAy HACiHHS OCHOBHHUX
MIPEeICTaBHUKIB O0OOBMX TOKa3ye, IO BMICT Oika H
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HUX y 2-3 pa3u OuTbIIWH, HIX y 3€pHI 3JIaKOBHX.
AMIHOKHCIIOTHUH cKJ1azg Oi1ka 6000BUX BBAXKAIOTh I10-
BHOIIIHHUM: BMICTY HOMY JIi3UHY B 2-2,5 pa3u Oinblie,
HIX y OUIKY 371aKOBUX KYJIBTYP.

Binku col mmpoxo 3acTocyBalii NpU BUPOOHHUIITBI
Xap4YOBUX MPONYKTIB Iie 3maBHa — B Kwurai, SnowHii, B
kpainax [liBnerHo-CxigHoi A3ii. BmicT Oinka coi Bu-
IIMI HIX B MIICHUII Mai>ke BTPUYi, 2 aMiHOKUCIIOTHU I
CKOp HAaONMXEHWH 110 TBAapUHHOTO OINIKY, 3aBISKH
YOMY NPOAYKTH TNEepepoOIeHHS COl BUKOPHCTOBYIOTh
Maibke y BCIX Taiy3sX XapdoBoi MPOMECIOBOCTI, B
tomy umchi 1 xmibonedenHi. ¥ CIHIA coeBe 6opomrHO
3aCTOCOBYIOTh Y KinbKoCTi 70 3 % 6e3 3min B HT/ Ha
xJ11600yn0uni Bupoou. I[lpu nosysanni 5 - 8 % iioro
BKOPHCTOBYIOTH JJIsl NPUIOTYBAaHHS NHPIXKKIB, IOH-
9uKiB Ta 3100w, 10 - 12 % - y BupoOax miABHIICHOT
610J10T1YHOT LIHHOCTI, @ IpY 30UIBIICHH] JO3YBaHHS 10
20 - 25 % pns BuMiKaHHS BHPOOIB JIIKYBaJIbHO
npoGinakTHYHOro Mpu3HaYeHHs [6].

Ha xadenpi TexHomorii xmiba, KOHAUTEPCHKUX,
MaKapoHHAX BHpPOOIB 1 xapyokoHumeHTpaTiB HYXT
MIPOBEICHO JTOCTIIKCHHS 3 i IBUIICHHS 010JI0TiYHOI Ta
Xap4oBOi IIIHHOCTI XTi000yIOYHUX BHUPOOIB 3aCTOCY-
BaHHJIM TPOIYKTIB IMEepepoOKH HACIHHS pi3HUX 0000-
BUX KYJBTYP, B T.4. COi 1 O1JI0T0 Xap4OBOTO JIOMHHY [ 7,
8]. HaiiOinpI nepcrneKTUBHUMH Yy BUTOTOBJICHHI XJIi-
000y/I04HMX BHPOOIB CHEIiAIbHOIO MPU3HAYCHHS €
MPOAYKTH MEPEPOOSICHHS POCIMHHOT BHCOKOOIIKOBOT
CHPOBUHH — KOHIIGHTpATH Ta i30J1s1TH [9].

IepcrieKTHBHI JOCTIHKEHHS 3 BU3HAYCHHS 3MiH
[P TIPOPOIIYBaHHI 3epHA COi, JIIOMHMHA 1 TOpoXa MI00
XIMIYHOTO CKJIay IiJl Yac MPOPOILYBaHHS Ta €KCTPY-
nyBaHHs [10]. B pesynmerari HOCHiIKEHHS BHSBICHO,
IIIO ITi/T 9ac MPOPOIIYBaHHS 3MEHIIY€ETHCS 9aCTKA BaK-
KOPO3YHHHUX O1JTKOBHX PEUOBHH 1 30UTBITYETHCS Kilb-
KicTh anpOyMiHIB i TIOOyIiHIB, BinOyBaeThCS 3MEH-
IIEHHS AKTUBHOCTI IHTIOITOpPIB TpaBHHX (EPMEHTIB
JIFOJIUHY, 1€ CIIPUSATUME TIOJIIIIIEHHIO ITPOLIECiB 3aCBO-
€HHS I[IHHUX aMIHOKHCJIOT OIJIKOBHX PEUOBHH 0000-
BUX, Y TOMY YHCJIi B KOMOIHOBaHUX MPOJYKTIB Xapuy-
BaHHs1. [Ipoliec MpopoIyBaHHs CHPUSIE ITiJBUILIEHHIO
PIBHS 3aCBOIOBAHOCTI MiHEpAJIbHHUX €JIEMEHTIB HACIHHS
0000BUX 3a paxyHOK Jii aKTUBHOI (biTasu, MPHUOMY
HAMOLTBITy aKTHBHICTh IIHOTO (DEPMEHTY Ma€ COJOX
coi.

AHami3 CO€BOI CHPOBHHHM TIOKa3aB TEPCIEKTHB-
HICTh 3aCTOCYBaHHS MPOPOIIEHOi coi Ta ii MapoCTKiB
Juisl 30arayeHHss puOHOTO (hapury mpu BUTOTOBJIICHHI
OOpOLIHSHKX KyJIiIHAPHUX BUPOOIB.

B xpainax IliBgenH0-CXinHOT A3ii MOMyNAPHICTIO
KOPHUCTYIOTBCSI CO€BI MApOCTKH, SIK JAOCTYyITHA B Oy/b-
KM 4Yac poKy ixa. Y JOMalIHiX yMOBax Hpopo-
[[yBaHHs COi TpuBa€e 3-5 AHIB BIITKY 1 Oinbmn 10 qHIB
B3UMKY.

ITepen BXKMBaHHAM HAPOCTKH PEKOMEHAYIOTH 00-
JaTh OKpomoM abo mpoBaputd 10 S5 xBwimH. [licms
cymriaHs pu Temnepatypi 40 °C i moapiOGHEHHS BOHH
MOXYTh OYTH KOMIIOHCHTOM 010JIOTiYHO aKTHBHUX J[0-
6aBok (BA/I) mo ixi.

MeTtor0 1aH0i pod0TH € po3poOKa TEXHOJIOTIT 00-
POLIHSHUX KyJIiHApPHUX BUPOOIB 3 BUKOPUCTAHHSIM Ta-
POCTKIB coOfi - [pKepena 30a1aHCOBAHOTO KOMILIEKCY Oi-
JIKIB, JIMIiB, MiHEpAILHUX PEYOBHH, BITAMIHIB.

Jlnst NOCSITHEHHSI MOCTaBJIEHOI METH HEeOoOXiITHO
BHPIIIUTH HACTYIIHI 3aBJJaHHS:

- BH3HAYUTH BIUIMB CKJIAJOBHUX HAa HYTPHIUTO-
JIOTIYHUH CKIIAI Ta SKICHY OLIHKY PHOO-OOPOIIHIHUX
KyJiHapHUX BUPOOIB;

- mipiOpaTe onTHMAaNBHI penentypu puodo-06o-
POLIHSHUX KyJiHAPHUX BUPOOIB HAa OCHOBI aHANI3y
010JIOT1YHOT I[IHHOCTI Ta OPTaHOJIENTHYHUX IIOKa3-
HUKIB TOTOBUX BUPOOIB;

- pO3pPOOHTH TEXHOJIOTII0 PHOO-OOPOIIHIHUX
KyJIiIHApPHUX BHPOOIB 3 YAaCTKOBOIO 3aMiHOIO puUOU Ha
NIapOCTKHU COf;

06’exm OocnioxcenHss — TEXHOJOTIS prudo-00-
POLIHIHOTO HaTiBGaOpHUKaTy.

Ilpeomem oOocniddcenns — MapoCTKH coi, puba
(xek, MuHTAaH, 3y0aTKa), pudo-0oponTHsIHui HamiB(ad-
PHKAT 3 YaCTKOBOIO 3aMiHOIO pHOH Ha MAapOCTKH COi.

Metoan qocCHiIKeHb: OPraHOJCNTHYHI, (i3UKO-
XIMi4HI, IUIAHYBaHHS EKCIIEPUMEHTY, MaTeMaTHYHOI
00pOOKH EKCIIEPUMEHTAIBHHUX JIAHUX.

PesyabTaTn Ta iX o006roopenHsi. OOIpyHTY-
BaHHs BUOOpY pubu. s nociimkenHs 0yo obpano 3
HaWOUIbII MOMYJSIPHUX BHIHM OKEaHIUYHOI pUOM: XeK,
MUHTa# Ta 3ybaTka. [lopiBHIOBaIN Xap4oBy, €HEpreTH-
YHY WiHHICTb, (Tabmums 1, puc. 1), BITAMIHHHIA CKIa]
(Tabmums 2, puc. 2), MiHepanbHU# ckiax (Tadbmums 3,
puc. 3). Jani i ckiragaHHs TaOJIHWIB TOPiBHSIHHS
B3STO 3 MoBimHuKa [11].

Tab6mus 1

IlopiBHSAHHA Xap4Y0BOi Ta eHEPreTUYHOI WiHHOCTI 00paHuX BUIIB pulHU

HaiimeryBasms puou 3nauyeHHs noka3Huka Ha 100r npoaykry
binku (r) Kupu (1) Byrnesoau (1) Kaunopiitnicts (xkKam)
Xex 16,6 2,2 0 86
MuHTait 15,9 0,9 0 72
3ybarka 19,6 53 0 126
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140 126
120
100 o XeK

80 ® MuHTai

60 3ybOarka

» 16,6 15,9 196

0 - ‘
Binkwu (T) Kupwu (r) Kanopiiricts (xKa)

Puc. I Ilopisnanns xapuosoi ma enepeemuunoi yinnHocmi oo6panux eudie pubu

[IpoananizyBaBmuy naHHi puc. 1, MO)KHa 3pOOMTH BHUCHOBOK, IO 3y0aTka Mae HaWKpalli pe3yjbTaTH
MOPIBHSTHHS, XEK Ma€ cepeiHi 3HaYeHHsI, 8 MUHTal BUSBIIIETHCS CaMOl0 01/THOIO Ha HYTPiEHTH pHOOI0, Cepe]] TPhoX
o0panux. [Toka3zHHUK ByTrJIeBOAIB OyB BUKJIIOUSHHUH, TaK SIK B 00OpaHUX BUJax pUOU HOro 3HaYeHHs JopiBHIOE 0.

Tabmur 2
Bitaminnmii cki1an o0paHux BUAIB puou
Bitamian HaiimenyBanHs pubu

Xexk MuHrait 3ybarka
Bitamin A 10 mMxr 10 Mkr 60 MKT
Pernnon 0,01 mr 0,01 mr 0,06 mT
bera Kapotun 0,01 mr 0,01 mr 0,01 mr
Bitamin Bl 0,12 mMr 0,11 mr 0,24 mMr
Bitamin B2 0,1 mr 0,11 mr 0,04 mr
Bitamin B6 0,1 mr 0,1 mr 0,33 Mr
Bitamin B9 11,1 Mkr 4,9 MKT 5 MKT
Bitamin B12 2,4 MKT 1,63 MKr 2,03 MKr
Bitamin C 0,5 mMr 0,5 mMr 1,4 mMr
Bitamin D 1,5 Mkr 0,2 MKT 1,2 MKT
Bitamin E 0,4 mMr 0,3 mMr 0,4 mr
Bitamin H 1 MKr 1 Mkr 1,2 MKT
Bitamin PP 4.3 mr 4,6 mr 5,8 Mr
Hiaruu 1,3 mMr 1,3 mMr 2,5 Mr

Otpumany iHpopMaIifo aHaTi3yeMoO Ta BiTOOpaXyeEMO Yy BUIIIAI TICTOTPaMH, JJIs OUTEII PO3TOPHYTOTO
aHamizy, puc. 2.

Biraminu mr/100 r

O FRLP N WM OUILO N

. B Xek
o 58
1 B MunTtai
1 3ybarka 439
i 25
y 14 1,31,3
iy 0,24 033 005 0.4 P4
0,00,00.06 0,00,00,01 012T% 00,1404 0,10,
T T — T T T T L T
Permnon Oera Bitamin Bitamin Biramig Biramia Biramig Biramin Hiamuu
Kaporma Bl B2 B6 C E PP

Puc 2 - Ilopisusnns simaminioco ckaady oopanux eudie pubu
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[Tpu mopiBHSAHHI BITAMIHHOTO CKJIay 0OpaHuX BHIIB PHOH, CIIOCTEPIraEMo, 110 3y0aTKa 3HOBY 3HAXOIUTHCS
Ha MePIIOMY MICIIi, XeK Ta MUHTAi Maiike piBHI 32 BiTaMiHHUAM ckyiaaM. Haii0inbIma pisHUI y TOMY, 1110 Y MUHTAast
KiJIbKicTh BiTaMiny PP Ouiblne, HiX y XeKka. A Xek Ma€ OiIbIry KUIbKICTh BiTaMiHy E.

Tabmuus 3
MiHepaJjbHuii cKIan 00paHuX BUAIB pulH
HaliMenyBaHHs HaiimenyBaHHs puOH
Makpo-/MiKpOeJIeMEHTY Xexk | Munrtait 3ybaTka
Maxkpoenemenmu (m2)
Kamniii, K 335 420 335
Kampiii, Ca 30 40 30
Marniii, Mg 35 55 35
Harpiii, Na 75 40 100
Cipa, S 200 170 190
Docdop, Ph 240 240 180
Xunop, Cl 165 165 165
Mikpoenemenmu (mKz2)
3amiso, Fe 70 80 50
Yo, I 160 150 50
Kob6anst, Co 20 15 20
Maprasenps, Mn 12 11 3
Mizs, Cu 135 130 70
Momni6nen, Mo 4 4 4
Hikens, Ni 7 7 6
Cenen, Se 16 15,9 36,5
®rop, F 700 700 430
Xpom, Cr 55 55 55
usk, Zn 90 112 60

TNicrorpamu uist aHATi3y MiHEPaJIBbHOTO CKIIaAy OOpaHUX BHJIIB pUOM MpeICTaBlicHa Ha PUC. 3
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Puc 3 - Kinbxicmos Mikpo- ma makpoenemeHmis 6 0Opanux auoax puou

Ilpu mopiBHSIHI MIHEPaJbHOTO CKJIAAY CIO-
CTepiraemo, mio mepiie Micie Mk CO00I0 PO3IIISIOTH
XCK Ta MHHTal, 3y0aTKa BiZICTAE BiJ HHUX IO OaraTboM
napamerpaM. HaiiOinpine KaabIliid, Kajil, Mardiro ta
UMHKY 3HAaXOAWUTbCS y MHHTas. B cBow dyepry
HalOUIbIIa KiJbKICTh KOy, MiJli, HATPIIO T CIPKH CIIO-
CTepIiraeThes y Xeka.

[TpoananizyBaBIIM XapuoBY IIHHICTh LUX TPHOX
BHAIB puOM, pOOMMO BHCHOBOK, 1[0 HAHIIO>KUBHILIOO
puboOI0 3 TPHOX IPOAaHATI30BaHUX € 3y0aTka, XeK
ocizae Apyre MiCIie, a MHHTAM 3HAXOIUThCS Ha OCTaH-
HbOMY. JloriuHo BuOpaTH 3y0aTKy AJIs CTPaBH, aje 3a
[[IHOKO BOHA HAWIOpOKYa. XEK 3HAYHO [ICIICBIIHMA Ta
Mae Kpalli XapaKTepUCTUKHU 3a MuHTas. s monxas-
HIMX JAOCIIKEHb 00UpaEMo pudy XeK.

V SIKOCTiI KOHTPOJBHOTO 3pa3Ka JJIs JOCIiKEHHS
KOMIIO3HIIiH Oyi10 00paHo pasiojii puOHi, SIKi BKJIFOYA-
10Th: (ije xeKa, sttt (JKOBTKH), OOPOIIHO MIICHUTHE,
UUOyJIr0 pimyacty, Cijib Ta KPeM-CHUpP Y HAaCTYIHOMY
cmiBBigHOIIEHH] Yot

®dine xeka — 51;

Kpem-cup — 11,
HuOyns pimyacra — 4;
Cinp — 2;

Bopomrao mennane —22.

CupoBHHa, 1110 BUKOPUCTOBYBAIACH JIJIsl BUTOTOB-
JICHHS JOCTIIHUX 3pasKiB BIANOBiZana BHMOTraM
HACTYITHOT J1IF04901 HOPMaTHBHOI JOKYMEHTALIIi:
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- OOpOIIHO MIIIEHUTHE
BUIIOTO COPTY

- XeK

- SIS KypsIdi

- quOyJIs pimyacTa )KOBTa
- ClIIb Xap4oBa

- KpeM-CHp

3a 'CTY 46.004-99

3a JICTY 4868:2007
3a JICTY 5028:2008
3a JICTY 3234-95
3a JICTY 3583-97
3a JICTY 4635:2006

B namiif xpaiHi HeMae cTaHAApTiB Ha TaKy CHUPO-
BHHY, K IAPOCTKH COi.

ExcnepumenTanbHa yacTuHa. /[ HacTymHUX
JOCITiPKEHb 3aMIiHIOEMO YacTUHY PUOW Ha MapOCTKU
coi. ®opMyeMO 10CiIHI 3pa3Ku 3 BMICTOM IIAPOCTKIB
coi y Takux KiIbKoCTsX: 5, 10, 15,20, 25%. JJonatkoBo
3MIHIOEMO TEXHOJIOTII0 MPUTOTYBaHHS — PUOY IOTIe-
PEIHBO BapUMO Ha Mapy, Ie JO3BOJUTH 3MCHIITUTH 3a-
rajpHUil yac TemioBoi o0poOku H/¢. Lle HeoOXimHO
JUIS TOTO, MO0 3MCHIIUTH Yac TEIJIOBOI 00pOOKH ma-
POCTKIB coi, 171 30epekeHHS iX MAKCHMATBHOT TIOXKHB-
HOI LIHHOCTI, Ta0IHIA 4.

Ta6muus 4.

CkJj1aJl KOHTPOJIBHOI0 3pa3Ka Ta MOAeJbHIX KOMIO3UILii

PenentypHi OnuHuLI Kontponsanuit JocmimHi 3pa3ku
KOMITOHCHTH BHMIipIOBaHHS 3pa3oK 3 Pi3HIM BMICTOM ITapPOCTKiB COi
Dine xexa % 51 26 31 36 41 46
Kpem-cup % 11 11 11 11 11 11
IMapocTku coi % - 25 20 15 10 5
ubyns pimuacra % 4 4 4 4 4 4
Cinb % 2 2 2 2 2 2
BopomrHo nieHmgHE % 22 22 22 22 22 22
ST (GKOBTKH) % 10 10 10 10 10 10
Beporo: % 100 100 100 100 100 100

Texnonocin npuzomyeanusn

dine xexa BapuiIM Ha IApOBiil OaHi, MiCIIs TaBaIK
OCTUTHYTHU Ta BUAAJSUIM MIJIKI KICTKU Ta pa3Oupaiy Ha
MaJieHbKU IMatoukd. Dapin Ui paBiodi cKiajgany 3
BiZIBAPEHOIO XEKa, MapOCTKIB coi, sIKi HONEPEeIHbO
BUMMTI Ta Hapi3aHHI Ha MaJeHbKI IIMAaTOYKH 2-3 MM y
JIOBXKUHY, MUIKO Hapi3aHHOI IOy Ta KpeM-CHPY Y
CHIBBiZHOIICHHI BKazaHoMy B Tabmumi 4. JlomaBamm
cimp 3a cmakoM. TicTO 3aMillyBaiM 3 MINICHHIHOTO

OopolIHa Ta SE€YHUX >KOBTKIB, Hapi3aji Ha CMYTH
topuuHHOIO0 0,5 MM. Ha omny cMmyry Tticta kianu
KyJIbKH (apiry, HaBKOJO KyJIbOK 3MallyBaJld TiCTO
SIEYHUM YKOBTKOM Ta HAKPUBAJIH 1HILOI CMYTOIO TiCTa.
dopmysanu pasioii y Burisazi kazgparis. ChopmoBani
HamiB(aOpHUKaTH BapWiIi Y KUILISTYii Boi 3 XB.
[TpoBoamiM OpraHONENTUYHE OLIHIOBAHHS KOH-
TPOJBHOTO Ta JOCTHIOHMX 3paskiB. Pe3ympraTté
OLIIHIOBaHHS BioOpakanu B Tabmumi 5 Ta puc. 4.

Tabmuus 5
Pe3yJibTaTH OPraHoJeNTHYHOL OI[IHKH KOHTPOJbHOI0 Ta JOCTITHUX 3pa3KiB
3pazok Kon- Jocmigamit Jocmigamit JocmimHuin Jocmiaamii Jocmigauit
TPOJIb- 3pa3oK 3 3pa3oK 3 3pasoK 3 3pa3ok 3 3pasoK 3
HUM 3pa- | BMICTOM ma- BMICTOM ma- BMICTOM T1a- BMICTOM Ma- BMICTOM Ta-
ITokazHuk 30K poctkiB 25% | poctkiB 20% | poctkiB 15% | poctkiB 10% | poctkiB 5%
3osHimmHii 4 48 47 48 48 48
BHTJIST
Kouip 3,8 5 4,9 5 5 5
Konereren- | 5 38 4,6 48 45 4
st
3amax 4 4,2 4,6 5 4,5 4
Cmak 3,9 3,8 4,7 49 4,3 4
Cepenne
apupMeTHIHE 3,9 4,32 4.7 4.9 4,62 4,36
3HAYEHHS
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30BHILWHIN
BUINAL
o+ +@: ¢+ KOHTPO/IbHUI
3pasokK
oo +@ < locnigHNM 3pasoK 3
BMICTOM NApOCTKiB
25%

KoHcucTeHuis

JocnipHnii 3pasok 3
BMIiCTOM NapoCTKiB
20%

[JocnigHwnii 3pasok 3
BMICTOM NApOCTKiB
15%

Puc 4. Pesynomamu opeanonenmuunoi oyiHku KOHMPOIbHO20 Ma O0CAIOHUX 3DA3KI6

3a pe3yJbTaTOMH OPTaHOJICITHYHOIO aHaJi3y
KOHTPOJBHUN 3pa3ok 3 15% BMICTOM MapOCTKiB
MOKa3aB HalKpallil pe3ynbTar B IOPIBHAHHI 3
KOHTPOJIEM Ta 3pa3KaMH, SKi MarTh IHIIHH BMICT
NapocTKiB. BHCHOBOK: 1oJaBaHHS TAapoCTKiB coOi
MO3UTHBHO BIUIMBA€ HA OPTaHOJICNTHYHI MOKA3HUKU
prb0-00pOIIHIHUX BUPOOIB.

3a [OMOMOIOK JOBITHHKIB XiMIYHOTO CKJIaTy
JOCHIKYEMO Ta PO3PaXOBYEMO BMICT (hOJTi€BOT K-TH Y
3paskax - Tabauus 6. domieBa kucnora Oyiaa oOpaHa
TOMY IIO MapOCTKU COi MAarOTh BEJIUKHH BMICT LILOTO
Bitaminy. lle mae 3mory po3poOutH  HOBI
HaniBpaOpukaTy GyHKIIOHATHHOTO MPH3HAYCHHS.

Tabmuus 6

BwmicT ¢os1i€BOI KHCJI0TH Y JOCTIAHUX 3pa3Kax

PeuentypHi komno- O:E[I/IHI/ILII KouTponbuuii 3pa- Tocimi spaske
HEHTH BUMIpIOBaHHS 30K
dine xexa % 51 26 31 36 41 46
Kpem-cup % 11 11 11 11 11 11
[MapocTtku coi % - 25 20 15 10 5
uOyns pimuacra % 4 4 4 4 4 4
Cinb % 2 2 2 2 2 2
BoporrHo mieHnYHE % 22 22 22 22 22 22
ST (GKOBTKH) % 9 10 10 10 10 10
Bcesoro: % 100 100 | 100 100 | 100 | 100
Bwicrt BiTaminy Bg % / moboBa motpeda 1,56 23,4 | 18,75 | 14,06 | 9,38 | 4,63
Jansi Tabnuiii 6 BigoOpakaeMo 3a J0IOMOr0 TicTOrpamMu, puc. 5.
. 25 23,4
9 20 18,75
2 14,06
2 9,38
2 10 4
% 5 1,56 o2
R RN olo o olo o olo
& 3 X $ 3
*2*\’3\0’
\4
N
&K
el

Puc 5. Buicm ¢honiesoi kuciomu y KOHMpPoaAbHOMY Mma OOCHIOHUX 3DA3KAX
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[IpoananizyBaBmm manni Tabmmmi 6 Ta puc. 5,
BHU3HAYA€EMO, IO HaWOimbIme ¢osieBoi K-TH 3HAXO-
JUTBCSL B JOCIIIHOMY 3pa3Ky 3 25% BMicTOM ma-
POCTKIB coi, HaliMEHIIIe B KOHTPOJILHOMY 3pasKy.

Ha ocHOBI ipoBeIeHUX TOCIIIKEHb 0YI0 00paHo
3pa3ok 3 15% BmicTom mapocTkiB coi. Lleit 3pa3ok mo-
Ka3aB HaWKpalliii pe3yJbTaT MpH OPraHOJCNTHYHIN
OLiHIII, Ta 33JOBUILHUH pe3yJbTaT HPH AOCIIIKEHHI

BMicTy (pomieBoi K-TH. 3pa30K 3a0BOJIBHSIE TOOOBY MO-
Tpeby y ¢omieBii kucnori Ha 14,06%. Llporo Bmicty
JOCTaTHBO JUIsi PO3POOJICHHS HOBOTO (DYHKIIOHAJb-
HOT'O TMPOAYKTY.

Po3pobnieHo  TexHOMNOTiI0  prOO-OOPOIIHSHOTO
KyJIiHapHOT0 BUPOOY 3 MapOCTKaMH CO1, TEXHOJIOTIYHA
cXxeMa IHHOBAIIIHOT CTPaBH MpECTaBICHA Ha puc. 6.

dine xeka

MNapocTku coi LUnbyna

bopowHo
nweHnyHe

Kpem-cup AEYHI JKOBTKM

v v v

v

BapiHHA Ha

napy Hapi3zaHHAa

HapisaHHa

MpocitoBaHHA

'

HapisaHHa

v
3amiwyBaHHA

Cinb

x
| 3amiwyeaHHA
TicTa

dapwy
v

DopmyBaHHA

Bupobis
¥
BapiHHa t-3 x8.
v
loTosuii BUPI6
«Pasioni3
napocTkamu
coi»

Puc. 6 -Texnonoziuna cxema supobruymea iHHO8AYIHOT cMpasu pasioni 3 NApOCMKAMU ol

[Tpuknan roToBoi CTpaBU HaBEACHO Ha puUC. 7.

Puc 7 - Ipuxnao eomogoi cmpasu — Pasioni 3 napocmxamu coi
Po3paxoByeMo eHepreTMuHy Ta Xap4oOBY IIIHHICTh JIOCIIJHOTO 3pa3Ka Ta MOPIBHIOEMO 3 KOHTPOJIEM, TabauLs 7.

Tabmuus 7

Po3paxyHOK eHepreTH4HoOi Ta Xap4oBoi HiHHOCTI iHHOBaNiiiHOT cTpaBu 3pa3ka 3 BMicToM 15% napocrkis
c0l y NOpiBHSIHHI 3 KOHTPOJbLHUM 3Pa3KOM.

KoHTponbHuii 3pazok Pagiodi 3 15% napocTtkiB coi
N M/
HaiimenyBanns MY eHep. eHep.
XK . 4 b X B .
CHPOBHH (%) B (1) ) B (r) IiH. (%) (r) ) () IiH.
(xKai) (xKai)
Dise xexa 51 11 1,3 0 65 36 9 1,2 0 46,4
Kpem-cup 11 1 4,9 0,5 50,5 11 1 4,9 0,5 50,5
ITapoctku coi - - - - - 15 6 0,5 1,4 11,3
uOyns pimyacra 4 0,1 0 0,5 2,4 4 0,1 0 0,5 2,4
Cinp 2 0 0 0 2 0 0 0
bopouxo 22 | 38 | 12 | 191 | 1089 | 22 | 38 | 1,2 | 191 | 1089
HIICHUYHES
Slins (KOBTKH) 10 2,4 4,7 0,5 53,1 10 2,4 4,7 0,5 53,1
Bceboro 100 18,3 | 12,1 | 206 2799 100 | 22,3 | 125 22 287,3
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rigHo Tadmmi 7. T THU I K 3 BMICTOM II TKIB CO1 0 Ma€ Kpallli ITOKa3HUKH y ITOPIBHSHHI
3rigao Tadmmii 7. Jdoci, 3pa30K 3 BMICTOM IapocTKiB coi 15% Mae kpaimi 1mokas opi 13

KOHTPOJIbHUM 3PAa3KOM.

Tlpogedents KOMNIEKCHO2O OYIHIOBAHHS CRONCUBHUX GACTNIUBOCMEN OOCNIOHO20 3DA3KA
Jlyis mpoBeieHHS OLIHIOBAaHHS 30aJlaHCOBAHOCTI O1JTKOBOT YaCTUHH HAIIol cTpasy, moao Bmicty HAK Ta ix
BIIMOBIHOCTI BiZIHOCHO GiKOBOI KAy ineanpaoro 6iaka ®AO/BOO3. Byno B3sTo Tabauuni aanxi [5] [19] ta

cKJazieHo Tabuio 8.

Taomuus 8
BMicT He3aMiHHHX aMiHOKHCJIOT B J0CTiIHOMY 3pa3Ky 3 15% BMicToM nmapocTkis coi
HAK, r/ 100 r 0Oinka
Hponyxr M%) | Buwier BOA) 1 b v | Jtis, | Teg | Tp. | B | Tp.
dine xeka 36 16,6 7,17 | 452 | 507 | 9,16 | 645 | 4,22 | 561 | 1,09
Kpewm-cup 11 21,9 8,85 | 463 | 2,59 [ 994 [ 509 ] 3,25 6 1,46
[Mapoctk¥ coi 15 36,7 7,5 | 448 | 292 | 595 | 7,28 | 409 | 474 ] 1,79
I{ubyns pimyacra 4 1,4 3581286 | 1,43 | 4,29 5 2,86 | 1,79 | 1,43
BopomiHo nieHnyHe 22 13,2 6,81 | 336 | 1,73 | 2,72 | 2,09 | 2,79 | 428 | 1,32
Slitusg (5kOBTKH) 10 16,2 852 | 562 | 426 | 7,17 | 865 | 513 | 581 | 1,49

*J1.-netiuH, 1.- i3omeitiun, M+11 - MeTioHiH+1MCTHH, JIi3.-71131H, T+ ® — Tupo3un+denninanauniun, Tp. - Tpe-

oHiH, B- Bamin, Tp -rpunrodan

3a Tabnunero 8 pozpaxoByeMo KinbkicTs koxkHO! HAK Ha 100 r 6inky 3anponoHoBaHoi cTpaBH, 3a 1OMIOMO-
roro ¢opmynu 1, pe3ynbraTi BHOCUMO B Tabiuio 9tadmuis 9:

HAK,, = 2"22% /100 T Ginka 1)
Ta6muus 9
Bmict HAK y 100 r gocjigHoro 3paska
Ha3zsa HAK /100 r 1ocaiaHoro 3paska

Jleitnun 7,538
[3oneiinun 4,4315
MertioHiHHIUCTHH 3,4985
Jlizun 7,1031
Tuposun+deninananin 6,023
Tpeownin 3,9056
Baniu 5,1984
Tpuntodan 1,419

HAK igeansHOro 0inka.

3a nanumu Tabauii 9 po3paxoByeMo aMiHOKUCIOTHHI ckop. [TopiBHIoemMo BMicT HAK y mpoaykTi 3 BMicTOM

7,538 6,023
ACpeiinun = —— = 1,08 o, yacTku AC rupasun+ = = 1,003 ox. yacTKu
7 deninananin
4,4315 3,9056
ACizonesinun = ——— = 1,108 ox. yacTku ACpeonin = —— = 0,976 oa1. vacTku
3,4985 5,1984
ACwerionin+ = = 0,99 ox.4acTku ACpaniy = —— = 1,04 of. yacTku
LMCTUH 3,5 75
7,1031 1,419
ACpigun = S5 1,29 of. yacTKH AC,ejiuun = — = 1,419 oj. yacTKu

AC wmerionintuuctuH Ta AC TpeoHiH — € JiMiTo-
BaHUMH OcKiIbkH AC<I. Ilepmroro niMiTOBaHOIO ami-
HokucaoToro 3a AC e TpeoniH. I3 po3paxyHky amiHO-
KHCJIOTHOTO CKOpY MM 0auuMmo, 1110 OLIOK 3ampornoHO-
BaHOI CTpaBH € Iy)X€ HAOMIKEHUM J0 1]1€aJbHOrO,
MaeMmo HenocTaui aeskux AC, ae BOHM He3HauHi, OJIH-
3pki 10 1. OTxe, poOMMO BUCHOBOK, IO JIOCIITHUI
3pa3ok 3 15% mapocTkiB coi € 30ajaHCOBaHHM 3a
XIMIYHUM CKJIaJIOM.

BucHoBku

1. Ha migcraBi y3araapHEHHS TEOPETHIHOTO MaTe-
piany Ta aHaTi3y JiTEepaTypHUX JKEPEN BCTAaHOBJICHA
BHCOKA Xap4oBa IiHHICTh MapOCTKIB CO1, AKi MiCTATH Y
100 r npoaykTy: 6inkiB — 13,1 r; sxupiB — 6,7 T; Byrie-
BOJIB (B TOMY YHCJIi Xap4OBHX BOJIOKOH) — 9,6 T. Y 100

I' TapOCTKiB coi MicTsaThes Taki Bitaminu: C (8 mr), Bg
(375 mxr), Tiamis (0,34 mr), pubodmnagiu (0,12 mr), Hi-
armH (1,15 mr), Be ( 0,18 mr). O6rpyHTOBaHa JOIIIIB-
HICTh BHKOPUCTaHHS pUOM X€K y po3poOui KyiiHap-
HOT'0 OOPOIIHSIHOTO BUPOOY.

2. Ha ocHOBiI HNOCHiIKEHb SIKOCTI CHPOBHHHUX
KOMITOHEHTIB 0yJ10 po3po0ieHo OOpOIIHSIHUHN KyJliHa-
pHHUI BUPiO 3 BUKOPUCTaHHS pUOH XEK.

3. BcraHoBIeHO, 1O Xap4yoBa MiHHICTH prO0-00-
POIIHSHOTO KYJiHAPHOTO BHUPOOY 3 YACTKOBOIO 3aMi-
HOIO pHOHM Ha HETPAAUIIHY CHPOBHHY (IIAPOCTKH COi)
XapaKTepU3y€EThCsl KPAIMMHU OPraHOJNENTHYHUMH I10-
Ka3HUKaMH, Xap4OBOIO I[IHHOCTIO (MiKO-, MaKkpoeseMe-
HTaMH, BiTaMiHaMH), €HEPreTHYHOI Ta 010JIOTIYHOIO
LIHHICTIO y TOPIBHSAHHI 3 KOHTPOJIBHUM 3Pa3KOM.
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4. OgHUM 3 NUISXiB TiABUIIEHHS Xap4oBoi i 6io-
JIOTIYHOT I[IHHOCTI MPOIYKTIB XapayBaHHS € BUKOPHC-
TaHHs OUTKOBHX J100aBOK, SIKi OTPUMYIOTh Ha OCHOBI
MPOTPECUBHUX TEXHOJIOT1H XapuoBOl IPOMHCIOBOCTI 1
BBE/ICHHSM B PELENITYPYy OUTKOBHX 30aradyBauiB 3 miji-
BHUILIEHUM BMICTOM OliKa 1 He3aMiHHUX aMIHOKHUCIIOT.
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