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BUOXUMHYECKHA COCTAB M KAYECTBO KOPMA OBCSIHO-BOBOBBIX CMECEH B
3ABUCUMOCTH OT HOPM BBICEBA 1 YPOBHA MUHEPAJIBHOI'O IIMTAHUA B YCJIOBUAX
IPABOBEPEKHOM JIECOCTENUW YKPAUHBI

KorTtyn K.II.

O0OKMOP CeNbCKOXO3AUCNEEHHBIX HAVK, CIAPWUL HAYYHBIUL COMPYOHUK, 2IABHBILL HAYYUHbIL COMPYOHUK OM-
0ena nonevix KOPMO8bIX KYIbmyp, CEHOKOC08 U nacmouwy, Mncmumym Kopmos u cenvckozo xosaticmea 11o0o-
v HAAH, 2. Bunnuya

Bexnenko 10.A.

KAHOUOAMm CelbCKOXO3AUCMBEHHbIX HAYK, CIMAPWULL HAYYHbIL COMPYOHUK, 3a8€0YIOUULL OMOeI0M NOJIe8bIX
KOPMOBBIX KYIbMYp, CEHOKOC08 U nacmouw, Uncmumym kopmos u cenvckoeo xosaticmea [lodonvs HAAH, a.
Bunnuya

baouu-Ilodepexnas A.A.

OOKMOP IKOHOMUUECKUX HAYK, CIAPWULL HAYYHBIL COMPYOHUK,

2NIABHbIIL HAYYHBIL COMPYOHUK 1aD0PAMOPUL IKOHOMUYECKUX UCCIe008AHUL U MAPKeMUH2d,

Hnemumym xopmos u cenvckozo xosaticmea I[looonvss HAAH, e. Bunnuya

Marusm H.O.

3a6edyrowuil 1abopamopueti HAOI00eHUs. 3a 3a2pA3HEeHUeM ammocpepbl

Bunnuyxozo obracmnozco yenmpa no eudpomemeoponozuu, 2. Bunnuya
DOI: 10.24412/3453-9875-2021-63-1-3-8

Abstract

The results of studies of the seeding rates of oats, spring vetch, field peas in single-species crops and in two-
and three-component mixtures, as well as the levels of mineral nutrition on the chemical composition and quality
of forage plant mass are presented. The highest content of crude protein and metabolic energy in the plant mass
(15.10% and 9.75 MJ, respectively) was provided by two-component mixtures of oats with spring vetch at a seed-
ing rate of 30% oats and spring vetch 100%, and three-component mixtures (15.09% crude protein and 9.75 ME
MJ) - at a sowing rate of oats of 50% + 50% leguminous crops. Mineral fertilizers have proven their effectiveness
for both single-species and mixtures of crops. The highest quality of the plant mass was obtained with the intro-
duction of complete mineral fertilizers at the rate of N60P60K60. The content of crude protein in the leaf mass of
oats increased by 2.10%, spring vetch - by 6.12% and field peas - by 2.75%, and in joint crops - by 2.75-4.59%,
depending on the seeding oats and legumes. The highest fertilization effect was observed at a seeding rate of 50%
oats and 50% field peas and 50% oats and 50% spring vetch - the content of crude protein increased by 4.59% and
4.32%, respectively, its total content was 19.15 - 19.47 %. The content of metabolizable energy on this background
at all seeding rates was 10,03-10,11 MJ.

AHHOTAIHSA

HpI/IBGZLeHLI peE3yJIbTAThI I/ICCJ'IG,Z[OBaHI/Iﬁ HOPM BbIC€BA OBCA, ropomiKa IMoCEBHOI0, ropoxa noJieBOro B OJHO-
BHUJIOBBIX IOCEBAX U B IBYX- U TpéXKOMl'[OHCHTHBIX CMECAX, a TaKXKE ypOBHeﬁ MHUHEPAJIBbHOI'O IMTUTAHU HA XUMU-
YECKUH COCTaB M Ka4eCTBO KOPMOBOM pacTUTENbHOM Macchl. Hanbombiee copepkaHme chIporo mpoTenHa u 00-
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MEHHOI1 PHEPTUH B pacTUTENEHONU Macce (coorBeTcTBeHHO 15,10% 1 9,75 MJ/Ix) obecniedmin TByXKOMIIOHEHT-
HBIE CMECH OBCa C TOPOIIKOM TIOCEBHEIM NP HOpMe BhIceBa oBca 30% u ropomika mocesaoro 100%, u Tpéxxom-
noneHTHbIE (15,09% ceiporo nporenna u 9,75 O3 M]Ix) — nmpu HopMme nioceBa oBca 50% + 50% 3epH0O000BBIE
KyJIbTypbl. MUHEpanbHble y1oOpeHHs J0Ka3aiy CBOI0 3()(EeKTUBHOCTD KaK JJIsl OTHOBUJIOBBIX, TaK U U CMEcer
KyJnbTyp. HauBpiciee kauecTBO NOAKOPMKH PaCTUTENBHONH MacChl OTMEUEHO IPH BHECEHHH MOJHBIX MUHEPAIb-
HBIX ynoopenuit B Hopme NeoPeoKeo. Comeprkanue cplporo nporerHa B JIMCTOBOW Macce OBCa YBEIMUWIIOCH Ha
2,10%, roporika noceBHOro — Ha 6,12% u ropoxa mojeBoro - Ha 2,75%, a B COBMECTHBIX MoceBax — Ha 2,75-
4,59% B 3aBHCHMOCTH OT HOPMBI BbICEBa OBCa M 3epHOO00OBBIX KynbTyp. HamBeicmimii apdexr ynodpenus
HaOmonasncs npu HopMme BoiceBa 50% osca u 50% ropoxa nonesoro u 50% osca u 50% roporka moceBHOTO —
COJICp’KaHME CBIPOTO MPOTEHHA YBEMHUIMIOCh Ha 4,59% u 4,32% cOOTBETCTBEHHO, €ro o0Iee CoAep)KaHnue CO-
craBisuio 19,47-19,15%. Conepxanue 0OMEHHOW 3HEpruM Ha 3TOM (hOHE MpH BCEX HOPMAX MOCEBA COCTABHUIO

10,03-10,11 MJTx.

Keywords: seeding rates, oats, spring vetch, field peas, fertilizers, crude protein, metabolic energy.
KaioueBble ciioBa: HOPMBI BBICEBA, OBEC, TOPOIIEK IIOCEBHON, TOPOX MOJIEBOH, YIOOPEHHs, CHIPOH IIPOTEHH,

oOMEHHast YHEPTHs.

Beryniienne. OCHOBHBIM HCTOYHHKOM ITOCTYTLIE-
HUS 3€JIEHBIX KOPMOB JUISl 5)KHBOTHOBOZICTBA, KaK BEIy-
IeH OTPACIH CENBCKOTO X03HUCTBA Y KPAaUHBI U IPOU3-
BOJICTBAa KOHKYPEHTOCIIOCOOHOH »XKHBOTHOBOIYECKOM
TIPOAYKINH SIBIISTFOTCS MHOTOJICTHHE U OTHOJIETHHE 00-
0OBBIE U 3IAKOBBIC TPABhI U UX cMecH [2].

KiroueBast 3ajaqa KOpMOTIPOU3BOACTBA Ha CEro-
IHS — 00ECIeYnTh BBICOKOKAYeCTBEHHBIC KOpPMa JUIS
JKMBOTHBIX, KOTOPBIE JIOJDKHBI COJIEPIKATh B CYXOM Be-
mectee 10,8-11,0 M/I)x 0OMEHHO#T SHEpTUU U CHIPOTO
npoteuHa 15-18% — 3nakoBeie, u 18-23% — 6000BBIC
TpaBsl [7]. [lepetoBOii OTCUECTBEHHBIN U 3apyOCIKHBIN
OIIBIT IOKA3bIBAET, YTO HENB3S PELIUTh NPOOJIEMY BbI-
cok03(h(HEKTHBHOTO UCIIOIB30BaHUS KOPMOBBIX PeCyp-
coB Ha 0a3e yBeIMUYCHHS MPON3BOJICTBA TOIBKO 3ePHO-
BEIX KyibTyp [10,5]. Ocoboe BHUMaHME HYKHO 00pa-
TUTH Ha yBEIMUCHIE ITPOMU3BOICTBA KOPMOBOTO OeIKa,
MPeXJIe BCEro, 3a CUET BBIPAIIUBAHHS 3ePHOO0O0OBBIX
KynsTyp [4,6].

W3BecTHO, YTO OT HOPMBI BbICEBA KOMIIOHEHTOB B
CMECH 3aBHCHT X KOPMOBas MPOAYKTUBHOCTb. [Ipu
3TOM COOTHOIICHHUE MMUTATEIbHBIX BELIECTB B 3€JIEHOM
KOpME pEryJMpyeTcsi BUIOBBIM COCTAaBOM KOMITOHEH-
TOB, HOPMO#i BbiceBa U crnocobom mocesa [9,1]. Tlpu
ONTHUMAJIBHOHN TYCTOTE CTeOIeCTOsI paCTeHHUIT CMeIIaH-
HBIE TIOCEBBI XOPOIIO 3aTCHSIOT MOYBY, CLIOCOOCTBYIOT
YMEHBIICHUIO UCTTAPCHHUS BJIard U3 BEPXHETO €ro CI0s
W CHIDKAIOT 3acOpEHHOCTH TpaBocTos. Lllupoxoe pac-
pocTpaHeHue OOOOBBIX KYJIBTYpP B MUPOBOM 3eMIIe]Ie-
TUH OO0YCJIOBICHO WX CIIOCOOHOCTBIO CONEpXKaTh B
3epHE M BETETATHBHOW Macce 3HAYUTEIBHOE KOJMYe-
CTBO Ka4e€CTBEHHOI'O pacTUTENbHOrO Oenka [3].

Lenbio uccnenoBaHUs SBIAIOCH U3YUESHUE BIHS-
HHSI HOPM BBICEBA OJIHOJIETHUX 0000BO-371aKOBBIX CMe-
ceil u ynobpennii Ha OMOXUMHYECKUHA COCTaB U Kade-
CTBO KOpMa pacTUTEIFHON MaCCHI.

Metoanka wucciaenoBannii. [loneBble ONBITHI
MPOBOJIMIIM B KOPMOBOM CE€BOOOOPOTE B OTJIENIE TIOJIE-
BBIX KOPMOBBIX KYyJbTYp, CEHOKOCOB M mactoumy MH-
CTUTyTa KOPMOB M CeJbCKOro xo3siictBa Ilomonbs
HAAH B ycnosusix npaBobepexnoit Jlecocrerm Ykpa-
uHbl B 2011-2013 rogax, UCIONB3Ys MIPOKO anpoOu-
poBaHHbIe MeTonueckue ykaszanus [8]. [TouBa ombIT-
HOTO TIOJISI cepast OMOA30JIEHHAs] CPEeTHECYTIHMHUCTAS
CO CIIEAYIOUIMMH arpOXHMMHUYECKUMHU TOKa3aTeIsIMU
MaxOTHOTO CJIOSI: THAPOJIMTHYECKAsE KUCIOTHOCTD - 9,9

mr Ha 100 r mouBbI, CyMMa MOTJIOMIEHHBIX OCHOBAHMIA
— 224 Mr-3kB Ha 1 KT HO4YBBI, COJiEpKaHUE T'yMmyca —
2,3-2,5%, creneHb HACHIIIEHHOCTH OCHOBaMHu — 93,7%,
JIETKO THAPOJIM30BAHHOTO a30Ta 1o Mertoxy KopH-
¢mmpaa — 106-112 mr/kr, mogsmwxHOTO hocdopa 127-
140 Mr u ocTynmHOro Kanus mo merony Yupukosa —
95-1120 mr/kr moussr; pH (coneroe) — 5,0-5,2.

Cxema omblTa BKJIIOYANa ciexyromue (GpakTopsl:
(axkTop A — ypoBeHb MUHEPAJILHOTO IUTaHMs, (pakTop
B — cooTHOLIEHNE HOPM BhICEBAa MEXIy OBCOM U 3ep-
HOOOOOBBIMH KyJIbTypaMu. KOIUUECTBO BapHaHTOB B
omeiTe — 12, MOBTOPHOCTH TpEXKpaTHas. Pa3mMernenue
BapuaHToB cucremarndeckoe. OOImas noceBHas IUIO-
manps yuactka 40 M2, yuérnas — 25 Mm% OBcsaHo-6060-
BbIE CMECH CO3JIaHbI C Tpajaliell HOpMBbI BhICEBA B 25,
30, 50, 75, 100% oaHOTO M3 KOMIIOHEHTOB TaK, YTO 00-
I 1TOCEB CEMSTH KOPMOBBIX KYJIBTYP CMECH COCTaB-
nser 100-150% (cxeMa ombITa mpeacTaBicHa B TaOIH-
ax).

KoHTposnem ObUIH 0JJHOBHIOBBIE [TOCEBHI OBCA, IO~
POLIKa IIOCEBHOT'O U FOpOXa KOPMOBOTO C TTOJIHOI HOP-
MoOH BbIceBa. B onbiTax n3y4anu Takue copta 0JHOJIET-
HUX KOPMOBBIX KYJBTYp: OBEC IOCEBHOM 3BE3THBIN,
rOpoIIeK MoceBHOH JInnnaHa, Topox MmoJIeBoi 3Bsirensb-
CKH. B COBMECTHBIX IIOCEBAX U3y4yalll II0CEBBI OBCA C
TOPOIIKOM ITOCEBHBIM, TOPOXOM IIOJIEBBIM C pa3iny-
HBIMH HOpPMaMH BBICEBa KaXKJOTO KOMIIOHEHTa, 0e3
ynoOpeHns W Ha ABYX (pOHAX MHUHEpAIBHBIX ymoOpe-
=l - N3o P3o Ko 11 Neo Pso Keo. A30THBIE ymoOpeHus B
(dhopMe amMMIagHOH cenuTpHl, pochopHBIE B hopMe Cy-
niepdocdara 1 KaTUHHBIE - XJIOPUCTOTO KaJIisi BHOCHIIN
nepes I0CEBHOM KyJIbTUBALUEN.

Pesyabrarel ucciaegopanmii. Ilpu uccienosa-
HHUH HOPM BBICEBa OBCA U TOPOIIIKA [TOCEBHOTO B OUHAP-
HBIX COBMECTHBIX MMOCEBaX OTMEUEHO MOBBIILIEHUE CO-
JIepIKaHUs CBIPOTO MIPOTEHHA B PACTUTEIBHOM Macce Ha
1,68-2,92% 1mo cpaBHEHUIO C OJHOBHIOBBIM IIOCCBOM
0BCa, B 3aBUCHMOCTH OT HOPMBI BBICEBA OBCa M TO-
POIIKA TIOCEBHOTO U MX KOJMYECTBEHHOT'O COOTHOIIE-
HUSL B PACTHTEIILHOM COOOIIECTBE NPH Pa3IMIHBIX
HOpMax BbiceBa. OOIIee conepkaHue CHIPOTO IPOTe-
VHa B PaCTUTEIBHOMN Macce IpH 3TOM cocTaBuio 13,86-
15,10%, ogHoBuI0BOrO MoceBa oBca — 12,18%. Camoe
BBICOKOE CoOfep)kaHue cbiporo mnporenHa — 15,10%
OBUIO y CMECH TOpOIIKa MOCEBHOTO (HOpPMa BhICEBa
100%) u oBca (HOopMma BbiceBa 30%), TIIe KOJIMYECTBO
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6000BOr0 KOMIOHEHTa cOCTaBsUI0 66,2% B pacTu-
TEIBHOM COOOIIecTBe. TakkKe BBICOKOE KOJMYECTBO
ceIporo npoterHa 14,83% conepxkanock B CMeCH C paB-
HOM HOpPMOH BBICEBa CEMSH OBCA U FOPOIIIKA ITOCEBHOTO
(50 + 50%). Habntoganoch yBelWYeHHE COAEPIKAHUS
CBIPOT'O JKUpa B TPaBIHOU Macce cMecei — ot 2,32% 1o
2,75% B 3aBUCUMOCTH OT HOPMBI BbICcEBa, uTo Ha 0,04-
0,47% OobIIIe O CPABHEHHUIO C TIOCEBOM OJIHOTO OBCA.
CaMmoe BBICOKOE coJepKaHHe CHIpOro xupa — 2,75%
OTMEUYCHO B PAcCTHTENBHON Macce cmecu oBca 50% u
TOPOIIKa TOCEBHOTO 75%.

B cOBMeCTHBIX IToceBax 0Bca ¢ TOPOXOM TIOJIEBEIM
OTMEYEHO TaKXX€ MOBEIIMICHUE CONIEPXKAHUSA CBIPOTO
npoteuHa Ha 2,06-2,70% B 3aBUCUMOCTH OT HOPM BBI-

ceBa kaxaoro Buja. Odmiee coaepkaHue ChIPOro Mpo-
TEHHA TIPX TOM B CMECH FOpOXa M TOPOIIKA TOCEBHOTO
cocTtaBujio cooTBercTBeHHO 14,24-14,88%. Camoe BbI-
COKOEC cojepkaHue chiporo mpotenmHa — 14,88%
Habmoaanock npu HopMe BeiceBa 50% oBca u 50% ro-
pOXa MOJIEBOro. YBEIWYUIIOCH COJIEP)KaHUE CHIPOTO
xupa oT 2,28% (y OAHOBHIOBOrO IOCEBAa OBCa) 10
2,32-2,93% B 3aBUCHMOCTHU OT HOPM BBICEBa OBCA U I'O-
poxa nonesoro, win Ha 0,30-0,65%. Obmee comeprxa-
HHE ero B JBYXKOMITOHCHTHOH CMECH OBCa M ropoxa
mojeBoro cocraBmio 2,58-2,93% B 3aBHCHMOCTH OT
HOPMBHI BBICEBA OBCA U Topoxa mosieBoro. Camoe BBICO-
KO€ COJIEpKaHNe CHIPOTO KUPa OTMEUCHO B PACTHTEINb-
HOI Macce OBca C TOPOXOM IOJIEBBIM C HOPMOM UX BBI-
ceBa cooTBeTcTBeHHO 50% + 50% (Tadm. 1).

Ta6nnua 1. bBuoxuMuUeckuii cocTaB paCTI/ITeHLHOﬁ MacCChI OJHOJICTHUX 06000B0-3JIAKOBBLIX CMECEH B 3aBUCUMOCTHU

0T HOPMBI BbICeBa ceMsH (cpeanee 3a 2011-2013 rr.)

BapuanTs! orbiTa, Conepkanue B 1 KT cyxoro BeniecTna,%

HOPMBI [10CEBA KOMIIOHEHTOB NpOTEeHH | JXup | KieryaTtka | 3oma | BOB
Oséc 100% 12,18 2,28 24,84 6,85 | 53,84
T'opomek nmocesno# 100% 16,01 2,93 25,58 7,71 | 47,78
I'opox kopmoBoii 100% 18,45 2,50 25,52 7,16 | 46,37
Ogéc 30% + ropomiek moceBroit 100% 15,10 2,32 24,89 6,90 | 50,80
Ogéc 50% + roporek noceBHoi 50% 14,83 2,56 25,80 6,63 | 50,18
Ogéc 50% + roporek noceBHOH 75% 13,86 2,75 25,17 6,70 | 51,52
OBéc 75% + ropomek noceBHo 50% 14,22 2,41 25,04 6,95 | 51,18
Ogéc 50% + ropox nonesoit 50% 14,88 2,62 25,87 6,54 | 49,43
Ogéc 50% + ropox moseBoit 75% 14,24 2,93 25,97 6,52 | 50,34
Ogéc 75% + ropox nonesoit 50% 14,39 2,58 25,29 6,39 | 51,35
Ogéc 50% + roporek noceBHO# 25% + ropox noseBoit 25% 15,09 2,64 25,18 6,57 | 50,52
Ogéc 50% + roporek noceBHoi 50% + ropox noseBoit 50% 14,72 2,77 25,63 6,41 | 50,46

B TpEXKOMIIOHEHTHBIX CMECSX COACPHKAHUE Chl-
poro npoTerHa yBenuaunocs 1o 14,72-15,09%, nnu na
2,54-2.91% 1o CpaBHEHHIO C OJHOBHIOBHIM ITOCEBOM
0BCa, B 3aBHCHMOCTH OT HOPM BbICEBa 0Bca X 0000BBIX
KOMITOHEHTOB; B HUX caMoe OOJIbIIOE COIepKaHne Chl-
poro IMpoTeMHa OTMEYEHO INPH HOPME BHICEBA OBCA
50%, ropomka moceBHOro 25% M ropoxa MOJIEBOTO
25%. YBenuumioch COAEpXKaHHUE CHIPOTO XXHpa OT
2,28% (y 0IHOBHIOBOTO TOCEBa 0OBca) 10 2,64-2,77%
B 3aBHCHMOCTH OT HOPM BBICEBa OBCa U OOOOBBIX KOM-
nmoHeHToB, unu Ha 0,36-0,49%. CaMoe BBICOKOE COJiep-
’KaHHME CBIPOTO JKHUpPa OTMEUEHO B PaCTUTENILHON Macce
oBca 50%, ropoxa mosnesoro 50% u ropouka moces-
Horo 50%.

MuHepasibHble yJOOpPEHUS IOJI0XKUTEIBHO BIIU-
A1 Ha OMOXMMHYECKHIH COCTaB PACTUTEIHLHOW Macchl
KaK OJTHOBHIOBBIX TIOCEBOB OBCA, TOPOIIKA IIOCEBHOTO,
ropoxa MoJIeBOTO, TaK U UX COBMECTHBIX 1oceBoB. [Ipn

BHECEHMH MTOJTHOI'0 MUHEPAILHOI0 yI0OPEeHUs B HOpME
N30P30K30 costepxanue cbIporo nmpoTerHa B paCTUTEIb-
HOW Macce oBca yBenndunoch Ha 1,44%, ropomka mno-
ceBHOro — Ha 4,33% u ropoxa nonesoro — Ha 1,80%. B
JBYXKOMITOHEHTHBIX ITOCEBaX 0BCA C TOPOIIKOM IT0CEB-
HBIM COZIEPXKaHUE CHIPOTO NPOTEHHA B PACTHTEIHLHOM
Macce ysenumuwioch 10 16,10-17,07%, niu na 1,97-
2,24% Oomnbllie, 4eM aHATOTHYHBIX 0e3 yaoopenuit. Ca-
MO€ BBICOKOE cojiepkanue mporenna — 17,07% otme-
YeHO y JaHHOM cMecHu Ipu HopMe BhIceBa oBca 30% u
ropomka noceBHoro 100%. B coBMmecTHBIX moceBax
0BCa C TOPOXOM TOJIEBBIM COEP>KaHHE CBIPOTO TPOTe-
uHa yBenumuminock 1o 15,18-16,83%, wim wa 0,94-
1,95%. Camoe BBICOKOE COAEp)KaHHE NPOTEUHA —
16,83% OBLIO OTMEUYEHO NPU HOPME BBICEBA OBCA U TO-
poxa noseBoro (50% + 50%), a B TpEXKOMITIOHEHTHOH
cmecu — 17,15% npu HOopme BbiceBa oBca 50% u mo
25% roponika MoceBHOTO M ropoxa IoJieBoro (Tadai. 2).
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Tab6mua 2. BHOXUMHUYECKHI COCTaB paCTUTENLHON MacChl OJJTHOJETHUX 0000BO-3JTAKOBBIX CMECEH B 3aBUCIMOCTH
OT HOPMHI BeIceBa ceMsiH Ha (one N3oP30K3o (cpemnee 3a 2011-2013 rr.)

BapuanTs! ombiTa, CopeprxaHne CBIPOTo BemecTBa, %
HOPMBI TIOCEBA KOMIIOHEHTOB MpOTeHH | Kup | kierdatka | 3oma | BOB
Ogéc 100% 13,62 | 2,80 23,29 7,12 | 53,17
I'opomrex nocesHO# 100% 20,34 3,01 24,64 8,62 | 43,48
I'opox mosneoii 100% 20,25 | 2,75 24,98 7,62 | 44,40
Ogéc 30%, ropomek noceBHoit 100% 17,07 2,74 23,82 7,32 | 49,04
Ogéc 50% + ropomek noceBHo#t 50% 16,20 2,84 24,36 7,25 | 48,68
Ogéc, 50% + ropomiek moceBHoit 75% 16,10 2,85 24,27 7,20 | 49,57
Ogéc 75% + ropomek noceBHo# 50% 16,41 2,74 25,04 6,95 | 51,18
Ogéc 50% + ropox noneBoit 50% 16,83 | 2,83 24,38 7,37 | 48,59
Ogéc 50% + ropox moneBoit 75% 1518 | 2,95 24,72 6,92 | 50,21
Ogéc 75% + ropox nonesoit 50% 16,01 | 3,03 24,01 6,87 | 50,07
Ogéc 50% + roporek noceBHo# 25% + ropox mnosneBoit 25% 17,15 | 2,79 23,93 7,19 | 48,93
Ogéc 50% + ropomek noceBHoi 50% + ropox nonesoit 50% 16,69 | 2,93 23,63 7,21 | 4954

MumnepansHoe turanue (N3oP30Ksg) crioco6cTBO-
BaJIO MOBBIIICHUIO COACPIKAHUS CHIPOTO KHAPA B PACTH-
TeJapbHOU Macce oBca 10 2,80%, ropolika moceBHOro —
10 3,01% u ropoxa nonesoro — 10 2,75%. B nByxxom-
MOHEHTHBIX MMOCEBAX OBCA C TOPOIIKOM IMOCEBHBIM CO-
JIepKaHUE CHIPOTO JKUPa YBETHIMWIOCH 110 2,74-2,85%),
0BCa € FOPOXOM HOJEBBIM — 110 2,83-3,03%; B TpEXKOM-
MOHEHTHBIX MoceBax — A0 2,79-2, 93% 1no cpaBHEHUIO
C BapHaHTOM 0e3 yIoOpeHHs.

Ha sToMm (hoHEe MUHEpATEHOTO MUTAHHUS YMECHBIITH-
JIOCh COAEP)KAaHNE CHIPOW KIETYATKH M YBEIWIHIIOCH

COZIepKaHUE CHIPOH 307161 B PACTUTEIHLHOM Macce OBca,
ropliKa I[OCEBHOT0, ropoxa IOJEBOTr0, WX IBYX- U
TPEXKOMITOHEHTHBIX CMECSIX M0 CPABHCHHUIO C BapHaH-
TOM 0e3 ynoOpeHuHs.

YBenu4eHue 1036l MUHEPAIBHBIX YIOOPSHHUN 0
NeoPsoKso CITOCOOCTBOBAIIO TTOBBIIICHHIO COMCPKAHUS
CBIPOTO TPOTEHMHA, CBIPOTO XXHMPa, CHIPOH 30JBI U
YMCHBIICHUIO CBIPOH KIIETYATKA B PACTHTEIHHOU
Macce OBCa, TOPOIIKAa IOCEBHOTO U ropoxa IOJICBOTO,
KaK B OTHOBHUJIOBBIX IIOCEBaX TaK U B IBYX- U TPEXKOM-
MMOHEHTHBIX cMecsaX (Taor. 3).

Tabmnuua 3. XuMuueckuil coctaB pacTUTEIbHOM MacChl OJTHOJNIETHUX 0000BO-371aKOBBIX CMECEl B 3aBUCUMOCTH OT
HOPMBI BhIceBa ceMsiH Ha pone NeoPsoKeo (cpeanee 3a 2011-2013 rr.)

CogeprxaHue ChIpOro BeniecTna,%
BapuaHTh! o1biTa, HOPMBI [TI0CEBA KOMITOHEHTOB KIIET-

TOPOTEUH | KU yatka 30J1a BOB
OBéc 100% 14,28 3,01 23,54 7,40 51,76
I'opomek noceBnoit 100% 22,13 3,23 24,67 8,69 41,27
I'opox nonesoit 100% 21,20 2,99 24,49 8,06 43,26
Ogéc 30%, ropouek nocesHoit, 100% 17,85 2,95 23,83 7,60 47,77
Ogéc 50 + ropomek noceBHo 50% 19,15 3,13 24,09 7,74 45,91
Ogéc 50% + ropoiek nocesHon 75% 16,78 3,21 23,72 7,69 48,61
OgBéc 75% + ropoiek nocesHon 50% 18,00 3,27 23,86 7,63 47,25
Ogéc 50 %+ropox mosesoit 50% 19,47 3,07 24,03 7,89 45,53
Ogéc 50 + ropox nosneBoit 75 17,44 3,22 24,27 7,13 47,97
OBéc 75% + ropox nonesoit 50% 17,56 3,40 23,49 7,34 48,22
Ogéc 50% + ropormrek moceBHOU 25% =+ ropox moneBot 25%| 17,76 3,16 23,93 7,68 47,63
Ogéc 50% + ropomrek nmoceBHoU 50% =+ ropox monesot 50%| 17,95 3,32 23,72 7,35 47,66

Tax, B pacTUTEIHHOI Macce OBca Coaep KaHHUe ChI-
poro mpoTreuHa yBenuuuioch a0 14,25%, wimu Ha
2,10% 10 cpaBHEHHIO ¢ BapuaHTOM 0e3 yJ00peHusi, ro-
poika noceBHoro — 1o 22,13%, wnu Ha 6,12% u ro-
poxa nonesoro — A0 21,20%, unu Ha 2,75%; Kak BU-
JIIM, TOPOIIIEK TOCeBHOM Hanboee 3h(heKTUBHO OT3BI-
BaeTCsl Ha TIOBBINICHHE MHUHEPAIBHOTO yHoO0peHus. B
JIBYXKOMITOHEHTHBIX CMECSIX Ha 3TOM ypPOBHE MHHE-
PATBHOTO THTAHUS COACPNKAHWE CHIPOTO TPOTEHHA
YBEJIMYHMIIOCH: CMECH OBCA M TOPOIIIKA IIOCEBHOTO — 10
16,78-19,15%, oBca u ropoxa moneBoro — a0 17,44-
19,47%; B TpEXKOMIIOHEHTHOM cmecu — Ao 17,76-
17,95%. Haubonpmiast 3pekTHBHOCTB 3TOH 03Bl MH-
HEPAIBHOTO YIOOPEHHS Ha COJIEPKAHUE MPOTEHHA OT-

MEYeHA B JBYXKOMITOHEHTHBIX ITOCEBAaX OBCa C TOPO-
xoM noneBsM (50% u 50%) — 19,47% u oBca ¢ ropori-
koM moceBHBIM (50% u 50%) — 19,15%.

CopepxaHue CBIPOTO JKHpPa B PACTHTEIHLHOU
Macce oBca yBeJnumiocs ot 2,28% 1o 3,01%, ropomika
noceBHOro ot 2,93% 10 3,23% 1 ropoxa moyieBoro - ot
2,50% no 2,99%, a B 1ByX- U TPEXKOMIOHEHTHBIX ITO-
ceBax oBca ¢ 0000BeIMH — OT 2,32-2,93% mo 2,95-
3,40%. Taxke OTMEUYEHO MOBBIMICHUE CHIPOW 30JBI B
pacTutensHOM Macce oBca ot 6,85% mo 7,40%, ro-
poika moceBHoro — ot 7,71% mo 8,69%, ropoxa moie-
Boro — ot 7,16% 10 8,06% u B cmecsx — ot 6,39-6,95%
1o 7,13-7,89% B 3aBUCHMOCTH OT HOPM BBICEBa OBCa U
06000BBIX KOMITOHEHTOB.
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Hopwmpl BiceBa 1 10361 MUHEPATTLHBIX YAOOpEeHUH
TaKXXe BIVMSIIN U Ha TTUTATEIILHOCTh M YHEPTETHIECKYIO
LEHHOCTh PAaCTUTEJBHOM MAacchl OJHOBHOBBIX ITOCE-
BOB OBCa, TOPOIIKA ITOCEBHOT0, ropoxa KOPMOBOTO U
ux cmecedl. Ha koHTponmbHOM Bapuante 6e3 yno0pe-
HHS, B OJJHOBHJOBBIX ITOCEBAaX OBCa, FOPOIIKA IOCEB-
HOTO U ropoxa MOJEeBOro CoJAepxkaHue B 1 Kr cyxoro
BelecTBa OOMEHHOM »Hepruu cocraBwio 9,66-9,78
MJIx, kopmoBeix exuaul 0,72-0,85, obecrieueHHOCTH
KOPMOBOW €IWHHILI IIePEBAPHUBACMBIM MIPOTCHHOM —
77,8-153,34 r.

B nByX- 1 TpEXKOMIOHEHTHBIX CMECSIX CONEpKa-
HHUE B | Kr cyXoro BemiecTBa 0OMEHHOH HEPTHH KOJIe-
banock B mpenenax 9,62-9,78 MJIx, KOpMOBBIX ¢H-
wui 0,71-0,80, oOecie4eHHOCT, KOPMOBOW €TUHUIIBI
nepeBapuBaeMbiM npoterHoM — 115,02-135,80 r. B
JIBYXKOMITIOHEHTHBIX [TOCEBaX camasi BHICOKasi KOHIIEH-
Tpauus ooMeHHOW 3Hepruu 9,75 Mk U KOPMOBBIX
eaununl 0,80 oTMedeHa y pacTUTEIbHON Macchl OBca C
TOPOXOM ITOJIEBBIM (C HOPMOM BBICEBA COOTBETCTBEHHO
75% + 50%). Hambomnee BbICOKash KOHIICHTpaLus 00-
MeHHO# 3Heprun 9,78 M/ u ob6ecrieueHHOCTh KOPMO-
BOM €AMHMIIBI IEPEBAPUBAEMBIM IPOTEUHOM — 135,8 T
OTMEYCHA Y PACTUTEIHHON MacChl TPEXKOMIIOHEHTHOM

CMECH OBCa C TOPOIIKOM IIOCEBHBIM U TOPOXOM IIOJIe-
BEIM (C HOPMO BBICEBA CEMSIH COOTBETCTBEHHO 50% +
25% + 25%) (Tabm. 4).

Ha xayecTBO pacTHTEIILHOI MacChl OBCa, FOPOIKa
MIOCEBHOT'0, TOPOXa MOJIEBOTO M UX CMECEH TaKiKe BIIH-
SUTH HOPMBI KOMIIJIEKCHOT'O MUHEPAJIBLHOTO YA0OPEHHSL.
[Tpn BHecenmu N3oP3gKs3o kKoHLEHTparus oOMEHHOM
SHEPriuM PAcCTUTEIBHONW MacChl OBCAa YBEIHWYWIIACH C
9,66 no 9,95 M]Ix, ropomka moceBHoro — ¢ 9,69 no
9,89 M/, ropoxa mosnesoro — ¢ 9,78 no 9,90 MJIx,
gto Ha 0,20-0,29 Mk GoibIiie IO CpaBHEHHUIO C BapH-
auToM 0e3 ymoOpermsa. KoHmeHTpamus OOMEHHOM
SHEPTHU B PACTUTEIHHON Macce JBYXKOMIOHEHTHBIX
cMmeceilt yBennumnack ot 9,62-9,75 no 9,82-9,99 MJlx
B 3aBUCHMOCTH OT HOpPMBI BbIceBa, 4uto Ha 0,24-0,39
M]Ix Gombiiie, yem 6e3 yIoOpeHHs.

HawuGomnpiiee konu4ecTBO OOMEHHOHM SHEpPruu
9,99-9,97 MJ/Ix OBbIIIO B pacTUTEIBHOW Macce IBYX
cMeceii: 0Bca C TOpOXOM HoJeBbIM (0Bca 75% u ropoxa
mosieBoro 50%) u oBca ¢ TOPOIIKOM ITOCEBHBIM (OBca
30% u 100% ropomika nocesHoro 30%). B Tpéxxom-
MTOHEHTHBIX CMECAX HanOOJbIIee KOJIMISCTBO KOHIICH-
Tpanuu oOMeHHOI Hepruu — 9,98 M/ ObuIO B pac-
TUTEIHFHOH Macce OBCa, TOPOIIKa IIOCEBHOTO U TOpoXa
monieBoro (oBca 50%, ropomka moceBHOro 25%, rO-
poxa noneBoro 25%).

Tabmnuua 4. KagectBo kopMa 6000BO- 311aKOBBIX CMeCei B 3aBUCHMOCTH OT YA00pEHHs 1 HOPM MOCeBa

(cpennee 32 2011-2013 rr.)

Conep>kanue B 1 kr cyxoro BemecTBa | ObecrieueHHe KOPMOBOU eu-
O6menHoM 3Heprur, | KopMoBbIe €11~ |HULIBI IEPEBAPUBAEMBIM IIPOTE-
M]Ix HUIIBI WHOM, T
Bapuanter omnbITa, = ° o = ol o = o o
HOPMBI IOCEBA KOMIIOHEHTOB . % 2|2 | % 2| % . % 2 2
el a5 |eEl ] ¢8| & o
o @ © o D © Q 2] o©
§ Z Z ‘;E Z Z a Z Z
Ogéc 100% 9,66 19,95| 9,94 | 0,79 [0,79|0,79| 77,80 84,48 88,57
I"opourek nocesHoii100% 9,69 19,89| 9,96 | 0,72 |0,71|0,72| 153,34 | 194,80 | 209,00
I"opox noneoii100 % 9,78 19,90| 9,98 | 0,85 |0,85|0,85| 144,35 | 154,35 | 162,12
Ogéc 30% + ropomex nocesnoit 100%| 9,75 [9,97| 9,99 | 0,71 |0,71(0,71| 129,43 144,25 | 150,85
Ogéc 50% + ropomex nocesnout 50% | 9,67 [9,82|10,01| 0,70 |0,70(0,70| 128,95 138,86 | 164,14
Ogéc 50% + ropomex nocesnout 75% | 9,74 9,90 | 10,00 | 0,71 |0,71(0,71| 118,80 136,06 | 141,80
Ogéc 75% + ropomek nocesnoit 50% | 9,69 [9,92|10,03| 0,71 |0,71(0,71| 123,65 138,68 | 152,11
Ogéc 50% + ropox noneBoit 50% 9,62 19,89(10,01( 0,79 [0,78|0,79| 121,74 135,43 | 155,27
Ogéc 50% + ropox nonesoit 75% 9,69 /9,85|10,00| 0,79 |0,79|0,79| 115,02 | 121,06 | 139,08
Ogéc 75% + ropox nonesoit 50% 9,75 /9,99|10,11| 0,80 {0,80|0,80| 120,35 | 126,08 | 138,28
a 0 150
Osgc 50% *+ ropoek nocesHoi 25% +| g 79 | g 981 10,01 | 0,71 |0,71|0,71| 135,80 | 152,18 | 157,59
ropox nosuesoit 25%
Osgce 50 + ropoutex nocesHoi 50 +10-| g 24 1991|1008 | 0,80 [0.79]0,80| 118,89 | 133,10 | 141,36
pox noneBoi 50%

YBenmmyenue HoMbI ynoopenus 10 NeoPeoKeo 3Ha-
YUTEIHHO IOBBICHIIO SHEPTETHUYCCKYIO [IECHHOCTh pac-
TUTEIFHON MacChl IBYX- U TPEXKOMIIOHEHTHBIX CMecer
— 70 9,99-10,11 M/I>x B 3aBUCUMOCTH OT HOPMBI BbI-
CeBa OBCa C TOPOIIKOM IOCEBHBIM M TOPOXOM IIOJIe-
BbIM. CamMoe 60JTbIIIoe coaiepKaHine OOMEHHON SHEPTHH
— 10,11 M]JI>x comepxaoch B pacTHUTEILHON Macce
JIByXKOMITOHEHTHOH cMecH OBca ¢ 75% HOPMOH BHI-
ceBa u 50% Topoxa moJyieBoro.

BeiBoabl. Ha ocHOBe mpoBen€HHBIX HCCIEN0BaA-
HUH yCTaHOBIIEHO, YTO OMOXMMHYECKHH COCTaB M Ka-
YEeCTBO KOPMa PacTUTEIEHON MacChl IBYX- H TPEXKOM-
MIOHEHTHBIX CMeCel 0BCa C TOPOIIKOM IOCEBHBIM U T'0-
POXOM TOJIEBBIM 3aBUCAT Kak OT HOPM BBICEBa M MX
COOTHOIICHUS B PACTHUTEIBHOM COOOIIECTBE, TaK H
YPOBHS MUHEPAJIIEHOTO MTUTAHUSL.

be3 ymoOpenmii y ABYXKOMIIOHEHTHBIX CMecen
OBCa C TOPOIIKOM TIOCEBHBIM M TOPOXOM IIOJEBBIM
HamboJiee BBICOKOE COAEPIKAaHHE CHIPOTO MPOTEHHA —
15,10%, o6menHo# 2HEprEN 9,75 Mk 0TMEUeHO Ipu
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HOpMe BbIceBa oBca 30% u ropormka nocesHoro 100%.
B TpEXKOMIIOHEHTHBIX CMECSIX BBICOKOE KadyeCTBO
KOpMa pAacTHTENIbHOM Macchl (CBIpOro MpOTEeHHA
15,09% u ooMenHo# 3neprun 9,78 M) oTMedeHO y
cMecH OBca ¢ HopMoit BbiceBa 50% + ropoiek noces-
Ho# 25% + ropox nosnesoit 25%.

Ha ¢one munepansHoro ynoopenns NagPzoKzoca-
MO€ BBICOKOE cofiepaHue chiporo npotenna 16,83% u
obmenHoit sHepruu 9,98 M/ obecreunia ABYyXKOM-
MIOHEHTHAs CMECh OBCA C TOPOXOM IIOJIEBBIM C PaB-
HbIMH HOpMamu BeiceBa (50% + 50%), a Taxke Tpéx-
KOMITOHEHTHast TpaBocMech oBca 50%, ropomka mo-
ceBHOTO 25% U ropoxa moaeBoro 25%.

Ha ¢one munepansHoro ynodpenust NeoPsoKeo
HanOonee BBICOKOE COJIEp)KaHHE CHIPOrO IPOTEeHHA
19,15-19,47%, obmennoii snepruu 10,01 M/Ix obec-
MEYMITH IByXKOMIIOHEHTHBIE CMECH OBCa C TOPOLIKOM
MIOCEBHBIM OBCA C TOPOXOM IOJIEBBIM C PABHBIMHU HOP-
Mami BeiceBa (50% + 50%), a Takxke TPEXKOMIIOHEHT-
Hasl TPaBOCMECh C PaBHBIMH HOpPMaMH BBICEBA OBCA U
IBYX 0000BBIX BUAOB (50% + 50% + 50%).
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Protein folding is a process leading to the formation and further accumulation of misfolded protein in the
body. As a result, there is the development of such pathologies of the nervous system, which are known as neuro-
degenerative diseases - Alzheimer's and Parkinson's disease.

AHHOTAIMA

@onauHr Gernka - Ipolece BeAyIUi K 00pa30BaHHIO M JANbHEWIIEMY HAKOIUICHHIO HENPABHIBHO CBEPHY-
Toro Oenka B opraHu3Mme. B pe3ynbTare yero mpoucXoauT pa3BUTUE TAKUX MATOJOTUI HEPBHOW CHCTEMBI, KOTO-
pBIC U3BECTHBI, KaK HEHMpOJereHepaTUBHbIC 3a00JIeBaHus, 00e3Hb AmbIireiimepa u [lapkuHcoHa.

Keywords: folding, protein, nervous system, Alzheimer's disease.
KuroueBbie ciioBa: QoiauHr, OSIIOK, HEPBHAS CHCTEMa, OOJIe3Hb ANbIreiMepa.

Kak mpaBmiio, (onanHroM Ha3bIBAIOT IIPOIECC
(hopMHpOBaHUS TOJUNENTHAHON HENBI0 BBICOKOOpPTa-
HU30BAaHHOM MOJIEKYJIIPHOW TPEXMEPHOU CTPYKTYPBHI.
Benku BBIONHAIOT Pa3HOOOpa3HBIE OHMOIIOTHUECKHE
(YHKIMM TPU YCJIOBUH, €CIIM OHHM NPAaBHILHO CBEp-
HYTBI, aMHHOKHCJIOTHAs IOCJIEOBAaTEIIEHOCTh KOTO-
PBIX KOAUPYET ONpeAeaEHHyI0 HHOpMAIHIO, He00X0-
JUMYIO JUIsl TIPaBUIIBHOTO TpexmepHoro dosanura. B
OOJIBIIMHCTBE CJIy4aeB B KIETKE BbIPa0ATHIBACTCS
TOJBKO HAaTHUBHAs KOH(OpMAIMs, TaK KaK OTPOMHOE
KOJIMYECTBO KOMHH KakAoro Oenka co3maeTcs B IPO-
ecce BCEH JKU3HM, B CBSI3M C 3TUM CIIOCOOHBI TIPOMC-
XOANTHh W3MEHEHHMS, B CIICICTBHE Yero OENOK HAET He
MO IPaBWILHOMY IYTH, IIPEBPAIIAsCh B TOKCHYHYIO
(ueraTuBHY0) 1151 opranu3Ma koHdopmanuro. Herpa-
BUJIbHAs COOpKa OEJNIKOB MOXET OBITh Pe3yabTaToM
Pa3IMYIHBIX MaTOJIOTHYECKUX IPOIIECCOB, BKIIOYAs My-
TaIlil B aMHHOKHUCIIOTHOW TTOCIIEIOBATEIbHOCTH, MY-
TallMd TEHOB, HAPYIIECHHBIH IOCTTPAHCISIIMOHHBIN
MPOIIECCUHT, a TAKXKe OKCHIATUBHBIN cTpecc. B ycio-
BUSIX IIPOTEOTOKCHYECKOTO CTPEcca, CTApEHUH KIIETKH,
WY HAJIMYUHM MYTALUH, TPUBOSIINX K JIETeHEPATHB-
HBIM HM3MEHEHUsIM, OCJIIKH MOTyT M30eXaTb CHCTEMBI
KOHTPOJISI M HayaTh arperupoBaTh B HEHATHBHBIC
CTPYKTYpbI, KOTOpbIE BapbUPYIOT OT OJIMIOMEPHBIX U
aMOP(MHBIX CTPYKTYP A0 BHICOKOYIOPSI0UYCHHBIX aMH-
nougHeIX (GuOpuLT u Onsmek. Bece 5T0 mpuBOAMT K
HelpoiereHepaTHBHBIM 3aboneBanusm [3, ¢.298].

HenpaBuisHO cBEepHYTHIE OSIIKN COCYIIECTBYIOT B
KJIETKaX BMECTE€ C pa3BEpHYTHIMH, CpPEIHE-CIIOKEH-
HBIMH U TIPaBHIIBHO CIIOXXEHHBIMH (hopmamu. B 310po-
BBIX KJIETKAaX, HEMPaBHILHO CBEPHYThIe O€NKU OO0
JETPAAUPYIOT, TUOO MOABEPTarOTCS peHONIUHTY C TO-
MOIIIBIO OENKOB-LIANIEPOHOB, KOTOPHIE Y4YacTBYIOT B
CBOpa4YMBaHUU M TPAHCIIOPTHPOBKE OENIKOB, a TAKIKE B
MPOMEXYTOYHOH ctabunmsarmu [1, ¢.77].

B ciyuae nerenepatuBHBIX 3a00jeBaHUI OenKu
JOCTUTAIOT TOKCHYHOCTH TIOCIIE HX TIEPEX0/1a U3 0L-CIIH-
pamu B f-mmactuHYaTyo Gpopmy. XoTs MHOTHE (HYHK-
LIMOHAJIbHBIE HATUBHBIE OCIIKM CoepKaT BHYTPHU ceOs
KOH(pOPMAaIHUIO B-IINCTOB, MEPEXOA OT O-CITHPATH K [3-
CJIOSIM XapaKTEePHbIH MTPU3HAK A aMHJIOUIHBIX OTJIIO-
KEHUH M 9acTo CBsA3aH C M3MEHEHHEM (H3HOJIOTHYe-
CKO#t (DYHKIMH Ha MaTojorudeckyio [5, c.473].. Takoit
AHOMAJIBHBIH KOH(OPMAIMOHHBIA Tepexo]] o0HaKaeT
ruIpohoOHBIE aMHHOKHCIOTHBIE OCTaTKH M CIOCO0-
CTByeT arperanuu OeikoB. TOKCHUHBbIE OEJKH 4YacTo
B3aUMO/ICHCTBYIOT C APYTMMH HATHBHBIMHU O€IKaMU U
MOTYT KaTaJn3UpOBaTh MX MEPEXOA B TOKCHYHOE CO-
CTOSIHME, TIOATOMY WX HAa3bIBalOT HMHQEKIMOHHBIMHU
koH(popmanmsiMu. [IpoTeacoMbl MOTyT pa3pymiath
TOJIBKO OJTHOLICTIOUEYHBIE MTOJIUIIEITH/IBI, @ TAKKE Tpe-
OYIOT, YTOOBI OEJIKM HAXOJWJINCh YaCTUYHO WIIH IOJI-
HOCTBIO B Pa3BEPHYTOM cocTostHuH. Kpome Toro, amu-
JIOWTHOE COCTOSIHWE TEPMOJMHAMHYECKH CTaOMIBHO,
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U3-32 TECHBIX KOHTAKTOB MEXKAY aMHHOKHCIOTaMH
neru nonumMepa [8, ¢.252].

HeiiponereneparnBHele 3a00J1€BaHMs - OOHU M3
CaMBbIX CEpPhE3HBIX PACCTPONCTB, BIMSIONIUX HA MBIII-
JIeHHe, KOOPAUHAILIUIO, YyBCTBA, IIO3HAHUE U MaMsThb.
JanHas rpynma 3a0ojeBaHui BKIIOYaeT 00IE3Hb AJlb-
nreiimMepa u [lapkuncona, u 0osee peikue HapyIeHuUs,

2R T T 2 L
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Taknue Kak 0oyle3Hp XaHTHHITOHA, CITUHOIEpEOeIIsIp-
Hasl aTakCHsl, TPAHCMHCCHUBHBIC T'y0daThie SHIE(ao-
maTHH ¥ OOKOBOM aMHOTpoduueckuii ckiepos. Hanbo-
Jiee PACIPOCTPAHCHHOM sIBIsSETCS OOJEC3Hb AJBITCii-
Mepa, KOTopoi mo craTuctuke ctpanaetr Ha 2020 rox
58 muH. Hacenenus anets! [10, ¢.714].
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Puc.1 Cxemamuueckoe uzobpasxcenue wecmu uzopopm may-oeaxa L{HC uenosexa

Bonesns AnpureiiMepa, xapakTepusyeTcs HaKOII-
JICHUEM B TOJIOBHOM MO3T€ JBYX THIIOB aHOMAaJIbHBIX
CTPYKTYP: BHEKJICTOYHBIX aMUJIOUIHBIX Oisiiiek AP u
MHTpaHEWPOHAJIBHBIX HEHPOPUOPHIUIIPHBIX KITyOKOB
tay-6einka [6, ¢.241; 9, ¢.793].

Tay-0enok, accOMMPOBaHHBIA C MHUKPOTPYOOU-
KaMH, PE/ICTaBISIET COO0H TEPMOCTONKHIA OETIOK ¢ MO-
nekyssipaor Maccoit 60 x/la u 352—441 AA, KoTopsIit
MPUHAIJIEKUT K CEMEHUCTBY, aCCOIMUPOBAHHBIX C MUK-
porpy6oukamu (MAP) u skcrpeccupyeTcsi B OCHOB-
HOM B Heliponax. 'en MAPt s Tay-6enka pacrmosno-
JKeH B JIoKyce 17q21 u BkiIogaeT B ce0sl 0 MEHbIIEH
Mepe 16 5x30HOB. B TOJIOBHOM MO3Te B3pOCIIOTO Yelo-
BEKa JKCIPECCHPYIOTCS IIeCTh H30(opM Tay-Oerka,
NPOSYLUHUPYEMBbIX  albTEPHATUBHBIM  CILIAMCHHIOM
MPHK tpanckpuntos rena MAPT.

N3odopmbl conepxaT TpU WM YETHIPE IOBTOpA
cBsi3pIBaHMs MUKpoTpyOouek (3R nim 4R-tay) u 0-2 N-
koHueBbIX BcTaBok (ON, IN wmm 2N-tay) (puc.l) [9,
c.793]. Tay-06enok, cBsI3aHHBII C MHKPOTPYyOOYKaMH
ABJSIETCS HEOOXOMUMBIM JUIsl TTOJUIEPXKAHUS MX CTa-
OounpHOCTH. Boslee mo3aHME MccineoBaHUS BBISBUIIN,

YTO Tay-0€JIOK SIBJISETCS OCHOBHBIM OEJIKOM, COCTaBIISI-
tounit eiipodudpumsipubie kiayoxku (NFT), seisronm-
MHUCS OZIHUM U3 JIByX OCHOBHBIX IIATOJIOTHYECKHUX TPH-
3HaKoB Oosie3nn AubnreiiMepa. Cocrosinue dochopu-
JIMPOBAHMs Tay-OeNKa SIBISIETCSl PE3YJIbTATOM CTPOTO
perynupyeMoro OanaHca JEHCTBHII MEXIy MHOTHMH
KJIETOYHBIMHU O€JIKaMH, B OCHOBHOM KMHAa3aMH U (oc-
¢arazamu [11, ¢.525]. HexoTopble KHHAa3bI, TaKHe KakK
GSK3pB (rnukoreH cunte3 kmHaza -3 f - GSK-38),
MAPK, CK18 u Cdk5, o6HapysxuBatoTcst B Heipohuo-
PHISIPHBIX KITyOKaX, 4TO YKa3bIBaeT Ha MPSAMYIO CBS3b
Mexny (GochopuanpoBaHHEM U NPOrPEeCcCHPOBAHUEM
3aboneBanus [2]. AkTUBHOCTH (ocdaras, mogo0HBIX
PP2A, onHO# U3 OCHOBHBIX HEHPOHAIBHBIX HMPOTECHH-
¢bocdaTas, pe3ko CHUKaeTCs B TOJOBHOM MO3Te Talu-
€HTOB ¢ 00JIe3HBIO ANbIreiiMepa. DTO TOBOPUT O TOM,
YTO HE TOJIbKO IIOBBIIIEHHAS aKTHMBHOCTh KHHA3bl, HO
TaKKe U NOHWKEHHAsi aKTUBHOCTH (pocdaTassl yyact-
BYIOT B MaTOJOTHYECKOM (HOCHOPHINPOBAHHU Tay-
Oenka. Hammpumep, Hapymienue nytu AKt / mTOR mo-
KET U3MEHSTh PU3NOoJIorniecKkuit 6ananc pochopunm-
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posanus Mexay GSK3B u PP2A, nockoibky Akt uH-
rubupyetr GSK3[, KoTOpbIi, B CBOIO 04epeb, MHTHOH-
pyer PP2A. GSK3f moxer ObITh MHAKTHBUPOBAH MO-
cpenctBoM docdopunrpoBanus Ser 9 u akTHBUPOBaH
nocpeactBoM (dochopunupoBanus Tir 216. Mnaktisa-
uust GSK3p perymupyercst mytamu PI3K / Akt u Wnt /
B-catenin [4, ¢.923].

[Tomumo 3TOTO, Ha MIpoLEcc (HOCHOPUITNBAPOHUS
MOJKET OKa3bIBatTh neiictrue MTOR - MuteHs parmoMu-
IIIHA, KOTOPHIA MOXET Hampsamyto ¢GpochopuinpoBaTh

PP2A u caepskuBath akTuBHOCTH PP2A, TOrIa Kak uH-
rubupoBanre MTOR 3HAYHUTENBHO YBEINYMBACT aK-
tuBHOCTH PP2A (puc.2). UnTepecHo, uto mexay PP2A
n GSK-3B, ectb pazunia. AxruBanms GSK-3f ctumy-
nmupyet uHrudupyroree hochopunuposanue PP2A mo
Tyr307, Torna xak uarnoupoBanue GSK-3f cHikaer
ypoBenb PY307-PP2A xak in vitro, Tak u in vivo [5,
¢.473, 10, c.714].

Puc.2 Peaxyus ¢hocghopuruposanus cepuna

B pesynbrare npsimoro y4dactus Gpocdopuiupona-
HHS B arperupoBaHuy Tay-0elika, B Mo3re He O0JIBHOTO
OH TIOABEpraercs TIUKo3mIupoBanusa (puc.2). ['nu-
KaHbl OOBIYHO KOBAJEHTHO CBSI3aHBI JINOO C OCTaTKOM
acmaparuna (N-rukasst), 160 cepuna / Tpeonusa (O-

Ser

Glycosidic bond

O-linked GaINAC

FJ'II/IKaHI)I) Ha I'NTMKONIPOTENHAX. I/IHTepeCHbIM SABJISICTCS
TOT (baKT, YTO B 3JO0POBOM MO3T€ NPOUCXOAUT TOJILKO
OJUWH BUJ INTUKO3UJIUPOBAHUSA - O-FHI/IKO3HHI/IpOBaHI/Ie,
B TO BpeMs KaK y OOJIbHBIX BBISIBIIEHO aHOMaibHOEe N-
TJIMKO3UIIMpoBanue (puc.3).
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Puc.3 O-ayemunecanaxmosamun u N accoyuuposannwiii N-ayemunenroxozamun

HenaBHue naHHbBIE MOATBEPXKAAIOT TOT (aKT, 4TO
MOCTTPAHCISIIIMOHHAs alleTHJIMPOBaHHAs MoJudHKa-
M au3rHa B noJjioxkennu 280 rekcanentuga PHF mo-
JKET TPUBOJAWTH K IATOJOTWYECKOW arperamuy Tay-
6enka. [TocMepTHBIN Macc-CIIEKTPOMETPHYECKUI aHa-
JIM3 TOJIOBHOTO MO3Ta Ipu 00e3HN AnbIreiMepa moj-
TBEPJIWII, UTO TaKOE alleTHINPOBaHUE HANOOJIee CIIeIH-
¢uaHo B monoxeHun am3uHa 280. Takum o0pasowm,
aleTUIINPOBaHUE Tay-0Oeika Mo OocTaTKy Jin3mHa 280
yBenMurBaeT GUOPUILIAIINIO OeIKa U CHIDKAET COOpKY
Tay-MHKpOoTpyOouek. bonee Toro, amermimupoBaHne
K280 ne Habmopmaercs B Tay-¢pubpminiax, coOpaHHBIX
13 PEKOMOMHAHTHOTO Tay- OeJKa, TaK Kak 3TOT OCTaTOK
CKPBIT BHYTpH siapa ¢pubpuuisl [3, ¢.299].

Arperanus Tay-0eiKa - MHOTOCTYIIEHYaThI TIPO-
1iecc, KOTOPHIi, BEPOSITHO, HAUMHAeTCs ¢ runepgdocdo-
pHIMpOBaHHMs Tay-Oenka u ero otpsiea or MT. B mpo-
1iecce arperanuy 0eIoK ImepeMenaeTcst B COMaToAeH -
pUTHBIE O0JAaCTHM HEWPOHOB, TI/A€ IPOUCXOIMT
nanbHelee GochopuIupoBaHUE U €TO CTPYKTYPHBIS
n3MeHeHns. Kpome Toro, Tay-6e10k MOXeT arperupo-
BaTh B HEPACTBOPUMBIE ITOIMMEPEI, TaKHe KaK TpaHy-
JUPOBAHHBIE OJIUTOMEPHI, TipsiMble BosokHa (SF), PHF
n NFT. I'panynupoBaHHBIE arperatsl TIIOOYIAPHOI
¢opmel coctoar mpumepHo u3 40 MOHOMEpOB Tay-
Oenka, MOJIEKYJIIpHasi Macca KOTopbIx focturaer 1800
x/la, a tnametp cocrasusier 20—50 HM, 4TO yKa3bIBaeT
Ha Ype3BbIUAlHO MIOTHYIO YHNAKOBKY I'pPaHYIHpPOBAH-
HbIX Tay-0enkoB [8, ¢.252].
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Takum o6pazom, 60JIe3Hb AJbIreliMepa pa3BruBa-
ercsi B pesynbrare MUCHOIIMHTA, MPOHCXOIAIIETO B
Tay-Oenkax u amwionaa 6era (AP) B pe3yibraTe cie-
JYIOIINX TPOLECCOB:

e MyTalM{ B I'e€HaX, OTBETCTBEHHBIX 32 CHHTE3
Oenka;

® HapyLICHUS B MOCTTPAHCISLIMOHHON MO (U-
Kaluu OeNkoB, 0co0oe 3HAaYeHHWE CpeArd KOTOPBIX
uMmeet rutnepdocopuIIpoBaHue.

HemnpaBHibHO yilOXKeHHBIC OENIKHM, HAUMHAIOT ar-
perupoBatbcsi, 00pa3ys CBOOOTHO pacIpOCTPAHSIONIH-
ecs IaTOTCHHBIE OJMIOMEpHI, BEIYLIHE K IaJIbHEil-
IeMy Pa3BUTHIO OOJE3HH, MOpaXkask IPH 3TOM 310pO-
BBIC KJICTKH U BBI3bIBas THOENb HEHPOHOB [7, ¢.5].
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The effectiveness of public administration de-
pends primarily on civil servants, as stated in the nor-
mative legal acts of the Russian Federation. The level
of professionalism of civil servants is the key to the in-
troduction of modern forms and mechanisms of public
administration in the Russian Federation.

In modern conditions, it is important to ensure the
entry into the civil service of citizens who have the ap-
propriate labor potential, allowing them to perform spe-
cific official duties, based on the specific tasks and
functions of the institution.

The legislation on the state civil and municipal
service imposes requirements for the effectiveness of
state and municipal management, and therefore it is
necessary to improve the principles, tools, and technol-
ogies for developing the labor potential of government
bodies, in accordance with advanced domestic and for-
eign approaches to the organization of work. [3]

Currently, one of the problems of the effective
functioning of the authorities is the lack of personnel
with the appropriate labor potential, the qualifications
of the new generation. Focusing on the world's best for-
eign and domestic practices will allow, using such ex-
perience, to meet the requirements, including the qual-
ity of state and municipal services, increase labor
productivity, and increase the return on the realization
of labor potential.

Thus, the effective provision of personnel for the
system of state and municipal administration of the re-
gions is determined by the state personnel policy,
which takes into account the constant change in the so-
cial and economic environment. The state personnel
policy is aimed at providing personnel with an under-
standing of the current structure and needs, and has the
following main directions:

- ensuring the quality of attracting, selecting,
placing and using personnel (labor potential);

- attracting young people through professional
orientation and selection from among students and
graduates;

- creation of optimal conditions for the realiza-
tion of the labor potential of personnel;

- promotion and use of effective personnel de-
velopment;

- use of modern technologies of management
of labor behavior of personnel.

For the successful implementation of these prior-
ity areas of personnel formation in state bodies and lo-
cal self-government bodies, the most important
measures are to attract young people, the results of
which should be:

- attracting promising young personnel to the
civil and municipal service;

- formation of a positive image, prestige of the
civil and municipal service;

- ensuring effective interaction of state and local
self-government bodies with educational organizations,
in order to ensure practice-oriented educational pro-
grams and professional development of state civil and
municipal employees;

- professional orientation of young people;

- participation of students and graduates of educa-
tional organizations in the implementation of projects
in which state bodies and local self-government bodies
are interested,;

- ensuring the professional development of civil
servants who are managers of the practice;

- work with talented young people, forming a pool
of experts and a talent pool;

- employment of promising graduates of educa-
tional organizations who have shown their abilities in
the course of practical training.

In order to assist State bodies in implementing
measures to attract personnel to the civil service, a cer-
tain personnel policy is being implemented.

An important aspect of improving the perfor-
mance of state and municipal employees is the training
and development of government personnel. As part of
the training, it is important to implement relevant top-
ics, in particular project activities, management compe-
tencies.

The conservatism of the educational system of
professional development and professional develop-
ment of state and municipal employees hinders the in-
crease in the efficiency of the use of labor potential in
the field of state and municipal administration. To solve
systemic and organizational problems in the state and
municipal service, it is necessary to apply new ap-
proaches, in particular in the implementation of person-
nel development. Moreover, it is possible to solve this
problem by applying modern personnel technologies
when providing personnel for civil and municipal ser-
vice and its passage, using an integrated approach. [4]
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In practice, in the system of state and municipal
administration of the Khanty-Mansi Autonomous Area
— Ugra, the following approaches are used to improve
the efficiency of the formation and use of the labor po-
tential of state and municipal employees in the training
processes: employees are sent to training in accordance
with the application, within the established time frame,
control the implementation, train using various technol-
ogies, including at the workplace, evaluate the results
of training. [3]

In the field of personnel training for the state and
municipal service, new educational technologies are
being used today, which take into account such modern
requirements: the development of international integra-
tion processes, the requirements for the unification of
educational processes and guarantees of the quality of
educational services provided, optimal approaches to
assessing the quality of education.

The challenges of the time faced by the institutions
of the state and municipal service are changing, and the
educational environment for training personnel for the
state civil and municipal service will change with it. In
addition, it is extremely important that these transfor-
mations are carried out not spontaneously, but purpose-
fully in the interests of the individual, society and the
state.

Summing up, we note the problems of staffing the
system of state and municipal service in modern Rus-
sia:

- regular changes in the methodology for calculat-
ing the number of employees of state authorities and
local self-government bodies, published in the materi-
als of official statistics, complicate scientific research
on social and labor issues in the field of state and mu-
nicipal administration;

— the continuing long-term significant bias in the
number of employees towards the executive branch
(87% in 2016) violates the basic principle of the theory
of separation of powers;

- the high variability in the staffing of federal state
bodies of all branches of government, which reached
almost 33 percentage points in 2016, creates an imbal-
ance in the development and effectiveness of certain ar-
eas of state policy;

- low socio-economic motivation of young em-
ployees entering the service of state and municipal au-
thorities, creates a distrust of applicants to the prospects
of this area of training in higher education and levels
the implementation of professional incentives for em-
ployees of the state and municipal administration.

The effectiveness of the personnel support system,
being the main element of state and municipal manage-
ment, is directly reflected in the key indicators of the
quality of interaction between the population and state
structures, indicators of the socio-economic develop-
ment of territories and the state as a whole. Therefore,
the solution of the problems of staffing the system of
state and municipal service in modern Russia is rele-
vant and requires a comprehensive approach.
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The concept of “"economy" is ambiguously inter-
preted by representatives of different schools. M. Greg-
ory & R. Stewart consider it as a set of mechanisms and
institutions for making and implementing decisions re-
garding production, income and consumption in a cer-
tain region [4, pp. 1-2]. According to Leontiev (as cited
in Vidyapin et al.) [9, p. 17], the economy is a large

system which includes a lot of different types of activ-
ities and in which each link, each component of the sys-
tem exists only because other components supply it, i.e.
the elements are interrelated and interdependent. Fried-
man (1962/2006) highlights two types of the economic
system, depending on the method of coordination:
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- a system with centralized management, accom-
panied with coercion or hierarchy;

- a system based on voluntary cooperation of sub-
jects or spontaneous order [2, p. 36].

Fisher (2001) states: “... economy could be de-
fined as the science of wealth: wealth can be defined as
material objects belonging to a human. Therefore,
wealth is two essential attributes: materiality and ap-
propriation’’ [1, p. 25].

In the process of economic activity, economic re-
lations between people represent a certain system, in-
cluding objects and subjects. Economy, as a system, is
a system of economic relations arising in the process of
production, distribution, exchange and consumption,
i.e. it is organized production and circulation. Such an
interpretation of the concept of economy is sufficient to
reveal the nature of the market system as a democratic
system.

Any so-called socio-economic system consists of
objects and subjects. The market system is a two-object
and accordingly a two-subject system. Regarding the
objects, the market is a synthesis of two objects - goods
and money, an adequate synthesis of two subjects - the
producer and the consumer (in the exchange sphere:
seller-consumer, in the production sphere: employer-
employee). Thus, the market system initially rejects the
class society - it forms a society without class contra-
dictions.

Heywood claims:

Since the formation of modern industrial societies,
the class is considered the main and politically most
significant social category... In general, the division of
society into classes is associated with an unequal distri-
bution of wealth, income and social status — in other
words, the class categories reflect their economic and
social differences in society. A social class, therefore,
can be defined as a group of people of similar economic
and social status, united by a common economic inter-
est [6, p. 241].

In the market economy, individual layers, groups
from the number of producers and consumers (oli-
garchs, middle class, etc.) fall under this definition, but
with the class contradictions. The market economy so-
ciety can afford a humanitarian challenge, due to the
fact that it is rich, and at the same time using non-mar-
ket operations but by no means of correcting market
mechanisms. There is no reason to blame the market for
the troubles of unprotected people. Providing a mini-
mum income to everyone at a level below which no one
should fall, so that everyone can take care of them-
selves, this is not only a legitimate but also a necessary
challenge. The market system, like no other political
system allows to reduce the gap between the rich and
the poor and for the first time in history eliminated ab-
solute poverty and reduced the relative index of pov-
erty. It should be noted that the slogan of bridging the
income gap between different strata is shaped by the
market and is a utopia, a myth. In a competitive envi-
ronment, the chances are not equal; such a system built
on private property creates natural differences in the
“starting” possibilities. In a competitive society, the
rich have more opportunities than the poor do. How-
ever, a poor person is much more free than someone

who lives in comfortable conditions in a command
economy system.

In many publications, the market economy is in-
terpreted as commaodity exchange operations [7, p. 26].
Such an understanding of market relations leads to a
one-sided characteristic which does not allow us to dis-
tinguish the main features (differences) of the market
system. The first fundamental difference (attribute) is
the production of material goods as the production of
goods, i.e. the market economy is commodity produc-
tion. All that is produced and, moreover, is not pro-
duced is an object of sale. Commodity production gen-
erates a special commodity “money” which means that
all goods and services are sold for money, after which
money is used again and again by subjects purchasing
other goods. Thus, the market system is a monetary and
price system, i.e. all economic relations acquire a uni-
versal commaodity - money nature and in the practice of
economic activity they are of a price nature.

The defining feature and principle of the market
economy is the principle of “freedom of choice” or
“economic freedom”. Economic freedom means free-
dom of the entrepreneur, freedom of trade, freedom of
pricing, i.e. freedom of economic activity of any eco-
nomic subject, freedom to implement their potential,
abilities, desire to choose to participate in social pro-
duction, freedom to be a producer or consumer. The
economic freedom of the subjects helps respond flexi-
bly, adapt to changing conditions, thereby striving to
achieve the required level of economic efficiency and
meet needs.

The condition of coexistence, interaction of eco-
nomic subjects is formed in a competitive environment.
In the economic literature it is written more often about
competition between producers and less often about
competition between consumers. Competition allows to
coordinate the activities of subjects internally, avoiding
external violent intervention. It also makes it possible
in many respects to bypass conscious public control, to
give the subject a chance to make decisions.

Competition is the rivalry of subjects through the
movement of goods and services on the market. Rivalry
as the term means to look for a better solution together
in a sporting way. Rivalry is an instrument of solidarity
since it goes to meet the consumer, serves to meet the
needs and preferences with the lowest cost. Hayek
noted: “First of all, it is necessary that all parties pre-
sented on the market have freedom to buy and sell
goods at any price and that everyone is free to produce,
sell, buy everything that can in principle be produced
and sold” [5, pp. 79-80].

In modern conditions (advanced market), genuine
coordination of economic activities is impossible with-
out competition. “No conceivable center is able to al-
ways be aware of the circumstances of constantly
changing demand and supply for various goods and
promptly bring this information to the attention of in-
terested parties, some kind of mechanism is needed
which automatically records all the significant conse-
quences of individual actions and expresses them in a
universal form, which at the same time would be the
result of the past and the guideline of future individual
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decisions [5, pp. 94-95]. Such mechanism in a compet-
itive environment is the democratic price system and no
other mechanism can replace it. Any attempt to control
prices or quantity of goods takes away the ability to co-
ordinate the conditions of the subjects from competi-
tion since price fluctuations in such conditions cease to
reflect changes in the situation and cannot serve as a
reliable guide for the actions of economic subjects.

The universality of price relations becomes the
main property of a market-type economy. Price rela-
tionship covers the entire socio-economic phenome-
non. The price penetrates all the cells of the economic,
social organisms of society. In the system of economic
relations developing in the conditions of universality of
commaodity-money relations, the characteristic of ob-
jects and subjects is possible and should be, first of all,
primarily through their price parameters (higher quality
- higher price). Price is a link between two subjects, a
pendulum, a signal for the action of two subjects, an
indicator for producing a certain amount of goods, a
means of distributing income based on ownership of the
factors of production (land, labor, capital). The price
equally affects both production and consumption (the
behavior of two subjects): “a higher price reduces the
number of purchases, stimulates production; low - stim-
ulates consumption and restrains production "- indi-
cates the granite of economic science Samuelson [8,
p.68].

Observing the movement of a relatively small
number of prices, the subject of the economy gets the
opportunity to coordinate their actions with the actions
of others. Actions (behavior) of market subjects are
thus coordinated by the transfer of information on the
system of current prices, at the same time, they also par-
ticipate in the formation of market prices through the
mechanism of supply and demand. The price is the re-
sult of a balance of opposing trends: selling more ex-
pensive - buying cheaper. Market price - the price of
the agreement, an objective, reliable measure of wealth.

The success or failure of the producer depends on
the consumer. Any business person should be able to
think, because he is dealing with uncertain circum-
stances of the future. Success depends on the success of
a specified choice of benchmark from vaguely emerg-
ing events or trends. The only source of profit is the
ability to anticipate the demands of society better than
others. Making a profit, the producer remains on the
market not only because he can solve old problems on
the basis of lower prices than other prices, but also be-
cause he/she manages to create new needs with his/her
goods. The producer is the creator of new needs and
new solutions to meet old needs more adequately. The
risk in these conditions is an objective property of the
market system. The need to go to the market - this phe-
nomenon is permanent. Not only producer risks when
making decisions, in the course of economic activities,
consumer risks as well. The risk makes the economic
behavior of subjects pessimistic; from the set of behav-
iors, as a rule, the one with the lowest risk is chosen.
This circumstance is not characteristic of a command
(planned) economy, for which optimism is inherent, of-
ten not always justified. Risk, as a characteristic fea-
ture, a sign of the market system, turns the subject into

the owner, excites a sense of responsibility because
he/she risks losing money, property, and work.

The concretization, personification of the subjects
of the market system indicates that households, firms,
states are the consumers, and they are, in principle, pro-
ducers. The dynamism of their relationship is objec-
tively necessary for their coexistence, development,
improvement. Such a structure of the economic system,
naturally, presupposes the democratism of their rela-
tions, i.e. the situation of equal conditions and rights in
each specific situation is ensured for all subjects (pro-
ducers, consumers without relative to their origin, so-
cio-demographic status).

The state in the market system is the manufacturer,
and as a consumer is special, its feature is that it is a
natural monopolist. Its monopoly position allows to in-
fluence the nature of economic activity through prices
(to execute political functions, first of all, by economic
methods).

Producers and mainly the state in their activities
are guided by their eternal goals and motivations, aspi-
rations for maximum benefit, the achievement of these
goals takes place in predetermined macroeconomic pa-
rameters that meet the vital interests of the whole soci-
ety and the main social strata of the population, “clas-
ses”.

Initially, the social orientation inherent in the mar-
ket system is reinforced at the present stage by a con-
scious state policy aimed at ensuring a normal repro-
duction process. An example of such an impact of the
state is the collection of higher taxes (prices) with the
employer, which makes it possible to ensure, on a mar-
ket basis, the redistribution of the surplus product cre-
ated in the economy, so as not to infringe on the inter-
ests of employees, who should also own a part of the
created profit of the enterprise for the simple reason that
without their labor its creation would be impossible.
Understanding this, the employers themselves apply
various systems of workers' participation in company
profits.

The content of social life is overflowing with ac-
tivities, actions, events that do not bring profit, such ac-
tivities can be assessed from the point of view of costs
that noted by Golofast in “Economic Varieties and
Economism” [3, p. 4].

The transition to a market system for the CIS
countries is the approval of the principles of economic
freedom “what followed the economic activity that has
become an unplanned and unexpected product of polit-
ical freedom” [5, p. 54].

In a society with the management of the economy
from the center, the power supervises the goals of citi-
zens, will support some intentions and hinder the im-
plementation of others. All that a citizen can receive
will not depend on his desires but on someone's ideas
about what they should be, that is, the center will guide
the behavior of both the consumer and the producer.

In actual practice, Hayek believes that “the grad-
ual transformation of an organized hierarchical system
is its transformation into a system that allows people to
at least try to build their own lives and give them the
opportunity to choose from a variety of different forms
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of life activity, i.e. which correspond to their inclina-
tions — such a transformation is closely connected with
the development of commerce > [5, p. 53-54].

The initial course of economic reforms is focused
on ensuring the interests of a small minority - a group
of owners, oligarchs, a certain part of the officials; strat-
ification of society, bringing to the social polarization;
the structure of social production subordinated to the
interests of the minority; a sharp decline in the popula-
tion, its physical and spiritual degradation, the econo-
mization of all social life, the unprecedented scale of
crime, the clear dominance of disintegration over inte-
gration, unjustified openness in favor of other states
and international organizations.
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The development of entrepreneurship in the market system is associated with the implementation of economic

and social statuses, in which structural changes occur and ensure the efficiency of management. At the same time,
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entities, interact, building a balanced society based on sustainable development.
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At the economic level, the socialization of entre-
preneurship means the participation of employees in
management, capital formation, profit distribution - this
is a significant motivational aspect of the organization.
All of the above characterizes the socially oriented
structure of the economy and entrepreneurship.

From the beginning of theoretical and methodo-
logical identification and practical proceedings, entre-
preneurship is the object of increased scientific interest.
Starting with the assessments of the basics of entrepre-
neurial management and ending with the established
concepts of understanding this phenomenon, science
has been enriched by developments and conclusions: in
matters of general definition and knowledge of the eco-
nomic nature of entrepreneurship; in the issue of social-

ization of entrepreneurship as a form of creative mech-
anism for effective management; in revealing the spe-
cial structural and functional specifics of organiza-
tional, economic and social significance of this issue at
the sectoral level, which should be directly attributed to
the problems of socialization or expansion of market
enterprises with their results to meet social and individ-
ual needs, etc.

Social aspects of the understanding of entrepre-
neurship at first did not find a consistent understanding
among the representatives of classical economics, but
the priority of socialization of entrepreneurial activity
was noted in sociology. In particular, thanks to the work
of M. Weber [3] spread the idea of interdisciplinary
knowledge of entrepreneurship - a combination of not
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only economic ideology but also social, which in prac-
tice can mean organizational and economic socializa-
tion of management. The priority of such a construction
of the study of the problem is obvious, because "econ-
omy and society" [3] inextricably interact, create and
operate enterprises of different types of organizations,
and created in them goods-services - mediated by com-
petition socialized by consumption.

Research on the problem of entrepreneurship is
interdisciplinary, because it is carried out within the
methodology of economic and sociological science.
We believe that the social context of cognition is me-
thodically formed by definitions of the concept of so-
cialization [23, p. 337] and categories of social capital
[27] as an embodiment of the qualities of social coor-
dination of the subjects of social and labor relations in
the market system, as well as the organizational struc-
tures formed by them. Also "socialization - the pro-
cess of formation and development of the individual,
the acquisition of social norms, traditions, values,
skills, abilities” [23, p. 337]. It affects the formation
of an individual's entrepreneurial abilities, competi-
tive thinking, desire for innovation; occurs in the pro-
cess of social interaction [23, p. 57], because enter-
prises as organizations are an active form of social in-
teraction of people to achieve goals, ensure profit.

The ideas of economic and organizational-eco-
nomic socialization of entrepreneurship are also con-
sidered through the prism of: the formation of national
wealth - E. Kharitonov and E. Krylov [25]; creation of
social business economy - M. Yunus [29, p. 25 - 39;];
social foundations of cooperation, including agricul-
tural activities - S. Borodaevsky, V. Zinovchuk [10],
M. Malik; organizational and functional characteris-
tics of social entrepreneurship, formation of social
capital, social responsibility - D. Bornstein, Z. Ga-
lushka, J. Coleman, O. Shpykulyak, G. Kaletnik [11];
transformational dynamics of economic development
and rural (agricultural) sector, the formation of forms
of management: Yu. Lupenko, P. Sabluk, V. Mesel-
Veselyak, M. Sychevsky.

The genetic basis of the intellectual formation of
the principles of economic socialization of entrepre-
neurship, formed in the historical process of economic
and social significance are: the philosophical theory
of social contract, the principles of social contract,
which underlie the initial interpretation of the market
idea.

However, first and foremost, the social contract,
which we consider as a precursor to the entrepreneur-
ial model, was recognized as a socio-political factor
in the consolidation of people for coexistence. The
presence of a social contract as a coordinated model
of behavior of participants in the entrepreneurial pro-
cess, the market, meets the criteria, principles of eco-
nomic socialization of entrepreneurship and gradually
contributes to its transformation from a purely eco-

nomic to a social form of management. Therefore, en-
trepreneurship is formed within the framework of the
new statuses of the social contract, the social contract,
which provides for the dominance of the factor of so-
cial significance of management over economic (cap-
italist). This normalizes the status of the enterprise as
an economically socialized organization, which using
the classic business tradition of management achieves
profitability. But not for traditional enrichment, but to
direct profits to solve socially significant problems.
That s, the principle of "profit for social gain" applies,
not "profit for profit".

In the models of economically socialized entre-
preneurship there is a principle that can be compared
with the security aspects of social agreement in soci-
ety: "The social contract considers the formation of
society as a win-win game (everyone" wins "security
and civil peace), and relations between different states
(you can only win what others lose) "[19, p. 7]. In our
case, they are economically socialized in terms of or-
ganizational status and functional direction of the en-
terprise, and the participants of these enterprises are
entities that are interested in creating goods that pro-
vide solutions to socially significant problems.

The functional characteristics of economic so-
cialization are determined by the nature of its mission
- to meet the needs of society not only on a non-profit,
volunteer basis, but also on the basis of innovation.
Solving such problems, the level of achievement of
this sector of entrepreneurial activity becomes the ba-
sis for the formation of the social economy. This
model in theory qualifies according to a set of defini-
tions that form scientific knowledge about the social
economy (Table 1).

The problems of modern business development
are relevant due to the multidimensionality of socio-
economic processes. With the transition to higher lev-
els of development, increasing material well-being,
the processes of socialization of organizational and
economic structures deepen.

The social principle in the organization, econom-
ics of functioning, development of entrepreneurship is
recognized as dynamic, in particular for the imple-
mentation of the principles of sustainable develop-
ment. The introduction of the social principle in the
system of entrepreneurship in Ukraine in the modern
conditions of rural management, ie socialization, re-
quires a scientific assessment.

Also, on the one hand, in general, the issue of so-
cialization should be considered important, and on the
other - more than relevant in terms of a set of socio-
economic problems in the Ukrainian countryside.

Thus, considering the problem, we distinguish it
into general economic context (general principles of
socialization) and sectoral or sectoral (socialization is
specified in relation to the conditions of rural devel-
opment).
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Table 1. Definition of the concept of "social economy" in the formation of criteria and signs of economic sociali-

zation of entrepreneurship *

Theoretical and methodological aspects of determining the economic socialization of entrepreneurship

The meaning of the definition
"Social economy"

Signs of methodological principles and
functional characteristics of the concept
of "social entrepreneurship”

"Social economy is a system of socio-economic relations based on
a variety of forms of ownership, freedom of enterprise, healthy
competition in a strong social policy that ensures a decent standard
of living and guarantees social protection based on a high level of
economic development" [24]

Social protection of the population, favor-
able social policy of the state in terms of
supporting socially efficient business, so-
cially oriented actions of the entrepreneur

"Social economy is a set of socio-economic relations between peo-
ple that arise in the process of production, distribution, exchange
and consumption of material goods and services with limited re-
sources"” [22]

Innovative nature of activity

"Social economy is an economy that harmoniously meets the rea-
sonable material and spiritual needs of the vast majority of the pop-

Meeting the spiritual needs of the popula-
tion

ulation" [1]

* Systematized and generalized by the author on the basis of literary sources: [1; 22; 317]

Social aspects of entrepreneurship at first did not
find a conciliatory understanding among the repre-
sentatives of classical economics, but the priority of
socialization of entrepreneurship was noted in sociol-
ogy, which is reflected in economic theories due to the
penetration of social effects in economic practice.

In particular, thanks to the work of M. Weber [3]
spread the idea of interdisciplinary knowledge of en-
trepreneurship - a combination of not only economic
ideology but also social, which in practice can mean
organizational and economic socialization of manage-
ment. The priority of such a construction of the study
of the problem is obvious, because "economy and so-
ciety" [3] inextricably interact, create and operate en-
terprises of different types of organizations, and cre-
ated in them goods-services through competition so-
cialized by consumption.

In the process of economic activity there is a me-
diation of the social result by economic, which in turn
can be assessed as a social action. Thus it is a question
of economic behavior of the businessman who creat-
ing economic, organizing its activity and delivering
the goods (services) to the market - carries out process
of organizational and economic socialization of busi-
ness. The general definition of the principles of organ-
izational and economic socialization follows from the
concepts of entrepreneurship.

The socialization of entrepreneurship should be
divided into: economic (formation and development
of entrepreneurship as a phenomenon, process, system
that ensures the formation of the welfare of nations);
organizational and economic (organization, distribu-
tion and operation of the enterprise); socially respon-
sible (charity, creation of social enterprises).

Changes in the structure of enterprises, produc-
tion specialization and market conditions have formed
a model of entrepreneurial management, in which em-
ployment (by number of employees) is systematically
reduced. To analyze the current state of socialization
of enterprises, we take into account a number of or-
ganizational and economic factors: we consider so-
cialization in particular through the aspect of employ-
ment, job creation, labor productivity, and so on. Note

that currently agricultural enterprises remain one of
the main economic entities influencing the sustainable
development of rural areas, so an important aspect of
research should be the projection of the social compo-
nent of enterprises not only to ensure the individual
interests of stakeholders, but also to ensure the welfare
of social aggregations. higher order, in particular, ter-
ritorial communities of locations where economic ac-
tivity of entrepreneurs is carried out. Thus, modern
enterprises acquire the status of a full-fledged partner
in the triumvirate of individual-enterprise-public au-
thorities (local self-government) in ensuring the sus-
tainable development of social groups at all levels of
aggregation.

The theoretical model of organizational and eco-
nomic socialization of entrepreneurship is the creative
spread of the concept of understanding this phenome-
non over the centuries (Fig. 1), as well as the spread of
economic practices to achieve economic and social re-
sults.

Related to the issue of economic socialization of
entrepreneurship, the achievements of classical and
modern modern economic thought are extremely exten-
sive, because entrepreneurship has penetrated into all
spheres of human life.

The classical concept of socialization of economic
activity was introduced in the works of R. Owen [17]
and A. Smith [21]. R. Owen urgently emphasized the
need for socially oriented economic development
through the spread of cooperation [17]. A. Smith [21]
considered the problem of social in economic processes
to improve the welfare of the employee by creating
comfortable working conditions.

Already at that time he understood the importance
of the social factor in the economic process. In our
view, the socialization of entrepreneurship in the coun-
tryside A. Smith [21] considered through aspects of ex-
change, because he argued that: "in every developed so-
ciety, the main trade takes place between urban and ru-
ral residents" [21, p. 291] (exchange - derived from
economic activity, which means the company enters the
market.
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Fig. 1. Logical scheme of conceptualization of development and organizational and economic socialization of
entrepreneurship in the economy and in the countryside *

* Suggested by the author

Entering the market, the farmer falls into the con-
ditions of socio-economic relations - this is clearly
proved by A. Smith [21], ie it can be argued that agri-
cultural products created for sale on the market are the
primary factor in the socialization of entrepreneurship
in rural areas. Thus, already at the stage of the emer-
gence of capitalism, scientists expressed their views on
the socialization of entrepreneurship by substantiating
the principles of performing the classical functions of
meeting the needs of society in goods and services.

In process of satisfaction of economic interests of
a society, development of the corresponding scientific
and methodical base, brightly expressed concepts of so-
cialization of managing, business, labor relations have
appeared. M. Weber is a pronounced representative of
the socio-psychological direction of cognition of the
problem [3]. He, in contrast to A. Smith [21] and his
followers, considered the "spirit of capitalism" through
the social significance of relations between people in-
volved in the production, economic process, ie interact
with each other in economic exchange [3]. M. Weber

[3] as a sociologist in the economic evaluation of eco-
nomic, and hence entrepreneurial processes saw the so-
cial principle, and human effort identified the main fac-
tor of profitability, profitability [3, p. 28 - 29]. That s,
we are talking about socialization in the economic ap-
plication of "personal efforts to make a profit..." [3, p.
29]. This is the relationship between social (man-
worker) and economic (entrepreneurial result), and
therefore reveals the result of socialization.

Max Weber [3] identified the basic aspects of so-
cialization of management, noting that: “management
itself should not be a social action™ [3, p. 65]. That is,
he interpreted socialization as a process, the primary
basis of which is material interaction to create eco-
nomic goods, which according to the results of the ex-
change is transformed into social. Despite his uncondi-
tional commitment to the social concept of understand-
ing economic relations, M. Weber [3] noted the
socialization of entrepreneurship on economic grounds,
ie recognized the economic principle as the basis for the
formation of social.
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The development of productive forces and produc-
tion relations is due to entrepreneurship, which with the
growth of the welfare of the population is actively so-
cialized, thus giving people access to more goods, or
also providing more benefits to people. In a sense, this
is the socialization of entrepreneurship. However, the
theory of entrepreneurship is diverse, and the role of
social effect in economic activity is interpreted differ-
ently. It is known that J. Schumpeter [28] as the founder
of scientific knowledge about the peculiarities of the
functioning of entrepreneurial activity in the first place
put the economic, innovative principle, and considered
the social secondary. At the heart of J. Schumpeter's
concept of entrepreneurship [28] is the conclusion that
an entrepreneur is a person who invests capital in pro-
duction, other activities, operates in conditions of risk
and seeks to make a profit through innovation. That is,
in the foreground are economic motives, and the social
effect is a derivative formed by the level of satisfaction
of needs with the goods sold or services provided. His
works did not include aspects of social responsibility of
business, philanthropy, which in a certain perspective,
A. Smith [21]. Therefore, we can conclude that in the
classical sense, entrepreneurship does not involve
broad socialization, but only mainly to make a profit for
their own enrichment.

Relevant in science and public life at one time
were the ideas of socialization of entrepreneurship by
eliminating the lever of competition. These ideas were
spread as a concept of extreme socialization of the
economy, based on social equality in income, abilities
and lack of competition in the market. The ideologues
of the concept of extreme socialization of the economy,
management were K. Marx and F. Engels [15], but
practice has shown that the progressive development of
socio-economic systems, productivity growth can be
achieved only on a competitive basis.

The priority in the highly developed world is the
idea of socialization of entrepreneurship on the basis of
socially responsible management. Priority is given to
the theory of sustainable development, which provides
for the inclusiveness of entrepreneurship, resource effi-
ciency, taking into account the adequacy of growth lim-
its, social entrepreneurship and more. These are the
most relevant to the socialization of entrepreneurship
concepts of generalized understanding of this process,
particularly in rural areas.

From these positions, the ideology of economic
socialization of entrepreneurship, its fundamental cog-
nitive part, built in studies presented in the works of
such contemporaries as: J. Norberg [18] (revealed the
problems of humanity, socialized by solving problems
of competitive equal access to material, spiritual goods
in modern world); T. Garford [5] (considered the his-
torical aspects of socio-economic changes in the world
through inventions); A. Sheptytsky [14] (ideological
basis for assessing the harmony between economic and
social factors of management); Don. Meadows, J.
Randers and Dan. Meadows [16] (the concept of the
limits of economic growth with the provision of sus-
tainable development, taking into account the sociali-
zation of results); Wumek James and Jones Daniel [4]
(disclosing the principles of lean production at the level

of economic entities to ensure their economic and so-
cial efficiency); M. Yunus [29] (theory and practice of
social entrepreneurship to overcome poverty, hunger,
ensuring wider access of the population to the mecha-
nisms of life needs).

Applied aspects of economic socialization of en-
trepreneurship, taking into account the rural sector - the
production and social component, highlighted in the
work of H. Bergman [2], who considered the sociolog-
ical problems of socialization of management depend-
ing on the organizational set of individuals, relation-
ships between them (family farm, classic business or-
ganizations - society, cooperative, association) .O.
Kharitonova and O. Krylova [25] quite rightly consider
the socialization of entrepreneurship as a continuous,
evolutionary, inevitable process, which means "that the
interaction and interpenetration of enterprise and soci-
ety expands at each higher stage of civilization" [25],
which means the evolutionary process of increasing so-
cial responsibility of entrepreneurs symmetrically to
the growth of income from business operations. The vi-
sion of these authors is based on the belief in the corre-
lation between the economic well-being of society, the
wealth of the entrepreneur and the socialization of en-
trepreneurship with the effect of increasing social re-
sponsibility. G. Kosharna [12] revealed the civiliza-
tional aspect of the socialization of entrepreneurship
with coverage of the economic, environmental, patron-
age component, ie considered the problem extremely
broadly, commenting on its importance.

In practice, there are industry specifics of entre-
preneurship. Scholars believe that: “the social signifi-
cance of entrepreneurship as a generator of rural devel-
opment is due to the ability of its subjects to form, ac-
cumulate and activate material and financial sources of
human needs" [20, p. 20]; In the contours of the market,
entrepreneurship has long emerged not only as an eco-
nomic phenomenon, it is fully socialized in a man-
made system of socio-economic progress - imitates the
global context, because only through entrepreneurship
society acquires the "status" of productivity "[27, p. 9].

We associate social entrepreneurship with the so-
cial economy, which is implemented by a socially ori-
ented state - one of the inventions, things that changed
the world [7]. "At the heart of any welfare state - the
main responsibility for ensuring that people do not
starve on the streets, should not lie with the family,
charities or private insurance companies, and the gov-
ernment" [5, p. 58]. This aspect of the social economy
means the distribution of available social resources by
the state; in the case of assessments of the principles of
development of social entrepreneurship, the situation is
somewhat different - it involves earning money and
systematic social work of participants in the entrepre-
neurial process.

Socio-economic principles of rural development
should be considered in the focus of the features of rural
development, which, for example, in agricultural pro-
duction is closely related to the factor of natural origin.
For example, agricultural enterprises, and if we look
more broadly - agricultural producers - are involved
both in direct economic activity in agricultural produc-
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tion and in the processes of socio-economic develop-
ment of rural areas. That is, they play a very important
socio-economic role as the employment sector, creating
an additional product, performing the functions of pro-
tection and preservation of the rural environment and
so on. Thus, they are embedded in the socio-economic
model of life and management in the countryside as a
productive force, social agents, bearers of social func-
tion [8, p. 15].

Revealing some aspects of research and publica-
tions, we note the sectoral priorities of the problem of
socialization of economic activity, social entrepreneur-
ship within the rural conservation model. M. Yunus
[29] proposed a creative concept of social entrepreneur-
ship, including the rural sector, in terms of revealing the
principles of "how to overcome poverty, unemploy-
ment and environmental pollution” [29]. His teachings
are aimed at developing practical recommendations to
support the development of social entrepreneurship as
a creative form of market socialization of business by
the criterion of maximizing access of the poor to the
benefits of life. According to his definition, social en-
trepreneurship or business is "a company that does not
bring dividends, the purpose of which is to solve human
problems™ [29, p. 33], this is socialization and rural
conservation.

The criterion of social responsibility is revealed in
the implementation of the principles of socialization of
entrepreneurship. Socially responsible business is im-
portant in solving the problems of rural conservation.
This is a real opportunity to develop rural areas on the
basis of sustainable development. Given that the con-
cept of sustainable development is a "new socio-eco-
nomic paradigm”, domestic scholars propose nationally
adaptive concepts of village conservation. In particular,
V. Zhuk [9] notes that: “people who are engaged in en-
trepreneurship and live in the village are the most pro-
active part of it. They must have the greatest respect,
because they create added value for the village. Be-
cause of employment, because of the capitalization of
their economy. It is important for such people to under-
stand the relationship of their well-being with the well-
being of other villagers "[9, p. 38 - 39]. However, in our
opinion, the problem needs further study, deepening of
the theoretical foundations of understanding the organ-
izational, economic, social factors of rural develop-
ment. We consider the socialization of entrepreneur-
ship to be considered in the context of social entrepre-
neurship as an innovative way to solve problems in the
Ukrainian countryside.

Deepening the theoretical foundations of the es-
sence of social entrepreneurship requires a multifaceted
approach to its qualification, in particular the functional
characteristics of the manifestation, implementation in
the activities of market participants. We believe that in
accordance with the recognized by science, described
by us in the previous section of the theoretical provi-
sions of social entrepreneurship, there is an opportunity
to disclose specific methodological aspects of the issue.
Relevant theoretical provisions for determining the
content of social entrepreneurship confirm the need for
such research work. We declare the methodological ex-

pediency, as well as the ability to determine the im-
portance of social entrepreneurship in the social pack-
age of funds to help meet critical needs for society.

The long socialization of business, which has been
going on for many centuries, has ensured the transfor-
mation of classical entrepreneurship into a socially ori-
ented one, and at the same time structures of an exclu-
sively social nature have emerged. That is, in our time
there is a real opportunity to allocate in a separate area,
a set of subjects of social entrepreneurship. The expe-
diency of such a step is that these actors are directly
involved in the socialization of the economic system,
enabling society to move towards a model of sustaina-
ble development.

Deepening the methodological aspects of deter-
mining the functional characteristics of social entrepre-
neurship, we associate this status of market participants
with the socialization of economic systems. By defini-
tion, these are: “... gradual evolutionary filling of meta-
systems, subsystems and elements of the economic sys-
tem of capitalism with socialist content; covers the
most important elements of the economic system: pro-
ductive forces, technical and economic relations (and in
their combination - the technological method of pro-
duction), economic property relations (and in their
combination with the productive forces - the organiza-
tional method of production), economic relations (or-
ganic integrity of technical and economic, organiza-
tional and economic and economic property relations,
which in combination with the development of produc-
tive forces forms an economic mode of production) and
economic mechanism "[7, p. 333]. That is, social entre-
preneurship can be considered a product of such social-
ization. It becomes directly dependent on the level of
welfare of society, the stage of state building, the model
of economic organization.

We methodically distinguish the concept of "so-
cial activity of the enterprise" and "activity of the social
enterprise” as different categories of characteristics of
functions, tasks of entrepreneurship as a socio-eco-
nomic phenomenon. The main methodological differ-
ences between these concepts are that classical (eco-
nomic or industrial entrepreneurship) aims to make a
profit, and social - the achievement of an event to solve
a socially significant problem.

About it, as we noted in previous publications,
their organizational structure also has the characteristic
features inherent in each of types of these types of busi-
ness structures. Commercial enterprises cover in the
process of functioning a wide range of activities,
among which social occupies only a certain share,
which changes in accordance with current social trans-
formations [6]. Social enterprises, as a rule, are special-
ized organizational structures that concentrate their ef-
forts on performing functions to meet social needs,
which for them is the main statutory activity [6, p. 8].

The common denominator in the activities of both
types of enterprises is entrepreneurship, the ability to
take risks for the result, the ability to innovate to ensure
competitiveness in the market - to obtain, respectively,
economic and (or) social benefits. The process of entre-
preneurship takes place according to the classical for-
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mula in both cases, but in the assessments of effective-
ness, efficiency, competitiveness there are methodolog-
ical differences related to the target function.

Basic constructions of the definition of methodical
identification of functional characteristics of socializa-
tion of entrepreneurship, but derived from the statuses
of classical entrepreneurship. Let's show their structure
schematically - fig. 2.

Thus, for example, the method of determining the
effectiveness of the development of social entrepre-
neurship and the functioning of the social enterprise
will differ in terms of content. This is also one of the
evaluative aspects of determining the difference be-
tween a social enterprise and the social functions of a
classical production enterprise. Because managing,
producing goods and providing services, the company
performs a social function a priori, because it is aimed

at meeting the functions of the individual - the con-
sumer, which forms the demand. The social enterprise
assumes social functions, carrying out the correspond-
ing mission - to it the business status obliges.

Forming a preliminary result, we highlight the fea-
tures that allow us to identify social entrepreneurship as
a function, as well as as an independent field of activity.
Among these signs: social orientation of action; perfor-
mance of creative (innovative) socially significant roles
to ensure the solution of problems of insolvent subjects
and problems of general social importance; the devel-
opment of industries and spheres of economic activity
that are of general social importance, their presence
contributes to sustainable development; non-profit sta-
tus of social entrepreneurship; use of social innova-
tions.

Entrepreneurship - economic activity in a certain field, risk-related industry, based on innovation and aimed
at profit

Definitions of signs of "'sociality'* of entrepreneurship and enterprise

social activity of the enterprise - activity which in-
cludes measures of social character which are carried
out by the businessman for the purpose of improve-
ment of social and household service of the population
of the territory, creation of comfortable working con-
ditions of the personnel, the organization of rest, fi-
nancing of any social projects at the expense of own
incomes.

social costs - production costs of a social nature,
which are included in the cost of production, and in
their size affect the standard of living and social secu-
rity of workers.

social function of the enterprise - the production of
goods and services, carried out as an objective need to
create products to meet living standards.

social efficiency of management - the quality of ac-
tivities and costs that cost the satisfaction of social liv-
ing standards of employees and their families, in par-
ticular the level of wages, the amount of costs for so-
cial activities.

social responsibility of the enterprise is a productive
feature of its activity, which consists in the desire (or
vice versa - unwillingness) of the entrepreneur, under
certain conditions and available opportunities, to sup-
port (not support) the implementation of social pro-
jects.

social efficiency of the enterprise - the effectiveness
of the enterprise's performance of its direct statutory
functions, ie the quality of activities, which naturally
in the final case is reoriented from the production to
the social component.

enterprise of social specialization (provision of social services) - a business entity that provides social ser-
vices of various kinds to consumers

in itself, but an intermediary, providing element.

Social entrepreneurship is the highest form of entrepreneurial activity, in which material benefit is not an end

Social enterprise - the structure of the statutory organizational form, which fulfills the mission of social en-
trepreneurship

Fig. 2. Methodical ratio of definitions of disclosure of the content of functional characteristics of socialization of
business *

* Developed by the author on the basis of research

Let's define differences in the purposes and signif-
icance, and also motivations of development of both
categories of the enterprises, businessmen concerning
performance of functions of socialization of business.
This allows us to determine the approach to how we can
clearly distinguish between social functions (roles) of
entrepreneurship and the direct functions of social en-
trepreneurship (Fig. 3).

Motivations are different, although sometimes in-
tersecting, but the purpose of social entrepreneurship
measures for these categories of enterprises is different.
In practice, social entrepreneurship is usually referred
to as a non-productive sphere, although there are also
production models of social enterprises that embody
business, reinvesting income in the creation of social
benefits, solving social problems.
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ENTREPRENEURIAL ACTIVITY IN THE FIELD OF
SOCIAL ACTIVITY DEVELOPMENT

( N
Social entreprencurship is represented 1n var-
ious ficlds
\ A J
e p
Priority - social activities

. J

\

S h
Classic entreprencurship - specializes in provid-
ing social services
.
4
\
Priority - profit and competitiveness
>

/

Entrepreneurial structures of various organizational and legal forms of management

Fig. 3. The functional role of socialization of entrepreneurship in the economy and society*
* Defined by the author on the basis of methodical generalizations

In other words, social entrepreneurship is the prac-
tice of creating and applying innovations to provide
conditions for improving the lives of people on earth,
meeting their needs, especially those who are unable to
do so through their direct work. The decisive motive of
a social entrepreneur is the achievement of social util-
ity, ensuring the effective development of the social
economy to promote a decent standard of living, attract-
ing incapable members of society to productive work,
participation in social processes. Social entrepreneurs
are the most pragmatic innovators, because even the
very idea of carrying out a social function, to show the
sacrifice of income for the benefit of others - this is no
longer an innovation, but its correct, rational imple-
mentation. However, social entrepreneurship should
not be confused with social responsibility, social activ-
ity of the enterprise.

Social entrepreneurship is a function that, in our
opinion, in some respects can be identified with the so-
cial activities of enterprises of classical understanding.
For example, functionally, the creative social services
currently provided by agricultural enterprises - tenants
of land plots - can be attributed to the priorities of social
entrepreneurship. In other words, the use of social in-
novations by classical enterprises is a manifestation of
social entrepreneurship, including to increase staff mo-
tivation to work. That is, in the development of entre-
preneurial activity, depending on its results, the func-
tion of social responsibility is manifested. For a manu-
facturing enterprise, social responsibility is formed in
the system of social and labor relations.

Conceptual is the conclusion that: corporate social
responsibility is one of the leading concepts in the in-
terpretation of the main purpose of enterprises, espe-
cially large firms and companies [7, p. 338]. According
to this concept, the maximum appropriation of profits

ceases to be the main goal of the enterprise, and the de-
cisive factor is the satisfaction of social needs and in-
terests of all segments of the population [7, p. 338].
Therefore, we believe that social entrepreneurship is a
direct activity of social organizations (enterprises), as
well as in the social function of manufacturing enter-
prises, but specifically within the criteria of understand-
ing social business, ie certain areas can be considered
as such. For example, the activities of a manufacturing
enterprise to finance social projects, the implementa-
tion of social investments, which is motivated and
based on the results obtained from production activi-
ties, and so on.

It is necessary to methodically distinguish be-
tween the concept of social function of entrepreneur-
ship and the function of social entrepreneurship. The
social function of entrepreneurship, enterprises is real-
ized through meeting the needs of consumers with man-
ufactured goods and services. The purpose of the entre-
preneur at the same time - to make a profit, to accumu-
late material wealth. The functions of social
entrepreneurship correspond to the direction of activity,
role statutory characteristics of social activities.
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Abstract

The article substantiates the need for additional government spending in the context of a pandemic to support
entrepreneurs and the population. The analysis of the structure of federal budget revenues is carried out. The con-
clusion is made about a decrease in oil and gas revenues and an increase in non-oil and gas revenues. The analysis
of the budget deficit has been carried out. The dynamics of public debt is considered. The conclusion is made
about the significant prevalence of internal debt over external debt. The results of the implementation of the gov-
ernment's plan to overcome the economic consequences of the new coronavirus infection are considered.

AHHOTaLUA

B crarbe 060CHOBBIBaETCS H606XOILI/IMOCTL OCYIICCTBJICHUA AOMOJTHUTCIBbHBIX I'OCYJapCTBCHHBIX PACXOA0B
B YCJIOBUAX MAHACMHUU HA NOAACPIKKY HpeHHpHHHMaTeHeﬁ 1 HAaCCJICHUA. HpOBe,I[eH aHaJIn3 CTPYKTYPbI JOXOA0B
@eﬂepanbﬁoro 6IOI[)K6Ta. CnenaH BbIBOJ O CHH>KCHHUHN HC(I)TeFaSOBLIX JA0XOHO0B U YBCIMYCHHUHU HeHe(bTeFaSOBLIX
nmoxozoB. [IpoBeneH ananm3 nedununTa Oromkera. PaccMoTpeHa quHaMUKa rocynapcTBeHHOro nonra. CrenaH BEI-
BOJ O CYIIECTBEHHOM Hp606ﬂa[laHI/II/I BHYTPCHHETO J0JII'a HaJl BHCIIHUM JJOJIT'OM. PaCCMOTpeHbI PE3YIbTAThI pCa-
JIM3aLUH TJIaHa TPAaBUTEIbCTBA MPEOI0NICHHSI SKOHOMUYECKHUX MTOCIIEICTBUI HOBOW KOPOHOBHPYCHOM MH(EKIUH.

Keywords: budget revenues, budget expenditures, budget deficit, budget surplus, concessional lending.

KaioueBble ciioBa: 10X0/1bl OIOJDKETHI, pAcCX0bl Ol0/pKeTa, 1eUIUT Ot pKeTa, NPOoGUIMT Or0JKETa, JIBrOT-

HOC KpEAUTOBAHUC.

MupoBasi maHeMus HAaHECIa yIap 110 YKOHOMHUKE
BCEX CTpaH, NoTpeboBaia pa3pabOTKU CPOUHBIX Mep TI0
CTa0WIN3alUd  DIUIEMUOIOIHYECKOH OOCTAaHOBKH,
noJiJiepKke Ou3Heca U obecreyeHust JOX0I0B Hacee-
Hus. B Poccuiickoit @eaepanuu Becroit 2020 rona
ObuTH pa3paboTaHBl Pl MEPOIPHUATHI 10 YEeThIpeM
HanpaBJIeHUsIM. Bo-TiepBbIX, 0OeclieueHue HACEICHUS
TOBapaMu MEPBOH HEOOXOUMOCTH U TIOMOIIh HaceIe-
HHUIO 3a CUCT MOHI/ITOpI/IHFa IICH, MMOHI/ITOpI/IHFa HaJInu-
YKsl TOBAPOB MEPBOI HEOOXOUMOCTH, MMOICPKKH 3a-
HITOCTH. BO-BTOpBIX, MOJJIEPXKKA OTpacieidl IKOHO-
MHUKH, OKa3aBIIUXCS B 30He pucka. Hampumep,
TypOIepaTopbl ObLIH 0CBOOOXK/ICHBI OT YILIATHI 005132~
TENbHBIX B3HOCOB, OBLTH KOMICHCHPOBAHBI MX YOBITKH.

3acTpoHIIKKaM U MOAPSITHBIM OPTaHHU3ALUSAM IPEIo-
CTaBIICHBI OTCPOYKH I10 HAJOTOBBIM IUIATEKaM CPOKOM
1o 3 MecsimeB. B-TpeTpux, ocymiecTBICHa TOAIEPIKKA
MAaJIoro ¥ CPETHETO MPEANPUHUMATENHCTBA, UM MPEI0-
CTaBJIEHa OTCPOYKA MO yIJIaTe apeHIHON TUIAThI, €CITH
OHH SIBJSUTUCH apeHJIaTOpaMU TOCYIapCTBEHHOT'O WU
MYHHIIMIIAJIHLHOTO UMYIIIECTBA, PE/I0OKEHBI JIbTOTHBIE
KpenuTsl. B-uerBepThix. Co3maH TrocynapCcTBEHHBIN
¢unHancoBbIi pe3epB B cymme 300 mupa. pyosei, 06-
pa30BaH TapaHTUHHBIN (HOHI IS PECTPYKTYpPHU3AIHU
KpEeOUTOB JUIsl NOCTpajaBlIuMX mnpeanpustui [1, c.
1798-1810].

ITangeMust HEraTUBHO CKa3ajlach Ha JOXO0Jax roc-
ynapctBa. OenepanbHbIil OFOKET HE TOCUUTAJICS 3HA-
YUTEIBHON YacTH He(PTera3oBhIX 10X00B(TabmI. 1).

Tabmuna 1 OTtrinonenue ucnonaenne dexepansHoro 61o0xera PO mo goxoxam B 2020 rogy OT MIaHOBBIX ITOKa-

3aTenen
ITokazarenun CymmMma, muipa pyo. B npornenrax
Bcero noxomos -1871,1 9,1
Hedreraszosbie 10X01b1 -2288,5 -30,4
Henedrerasossie 70X0bI +417,1 +3,2

(cocrasneno 1o [4])
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JlanHbie TaOIUIB! | CBHAETENBCTBYIOT O TOM, YTO
¢ siaBaps no nexadpb 2020 roma dexepanbHbIi O10I-
xet PO ne nomyuynn 1871,1 mapx py6. 1oxonoB n3-3a
HETaTUBHBIX MOcieACTBUI nanaemun. [Ipu sTom cHu-
JKEHHUE JI0XO0/I0B ITPOM30IILIO 33 CUET CHI)KEHHS He(Te-
ra3oBbIX 10X070B Ha 30,4% 1m0 CpaBHEHHIO C IPOTHO-
30M. [lpyumHaMM MOCTYXHIU: cHaj NPOU3BOACTBA
BHYTPH CTPaHbl U CHIDKEHHE CIIpOca Ha SHEPrOHOCHU-
TENIM HA MHPOBOM PBIHKE B PE3YJIbTaTe COKPAIICHUSA

MIPOU3BOJICTBA, CHIDKCHHS TOBAPOOOOPOTa M MPHOCTA-
HOBKH JESATEILHOCTH TypuUcTHUeCKOH cheprl. OmxHako
vHbIC(HEHE(PTETa30BbIC) JOXOMABI JaKe BBIPOCIH, YTO
MO3BOJIMII0O HECKOJIBKO COKPATUTh MaJIeHUE JI0XOI0B
(1a 3,2%). CnenoBaTenbHO, MOXKHO YTBEPKIATh, YTO
KypC Ha CHI)KEHUE 3aBHCUMOCTH OT peaju3alliu dHep-
TOHOCHUTEIICH Ha PyOeK MPUHEC CBOM LTI PaccMoT-
pUM  KaKue JIOXOJbl COKPATHWJIUCh B  OOJBIICH
Mepe(Tabi.2).

Tabnmma 2 CHmkeHne HeTera3oBhIX J0X010B B noxonax dexepansHoro 6romkera PO B 2020 rony

IToxazaTenn Cymma, Mipa. pyo. B mporerTax
HAIIN -1964,0 -34,0
BEIBO3HBIE TONUIHHEL -676,7 -37,4
[Ipoune -236,9 -85,3

(cocrasneno 1o [4])

B cTonMocTHOM BhIpaskeHUHM HanOOJbIIEe COKpa-
menue nperepnenu goxosl B sune HJITN (nanora Ha
JIOOBITY MOJIE3HBIX UCKOMaeMbIX). COKPaTUINCh U BBI-
BO3HBIE TaMO>XEHHBIE MOLLIMHBI HA HE(Th, Ta3 U TO-
Baphl U3 HUX. PocT HeHedTerazoBbIX 10X0A0B obecte-
yn: 0e3Bo3Me3/IHble TocTyuieHus B DenepanbHblii
oromket Ha cymmy 1066,3 muip py0., akIu3bl Ha mepe-
paboTky HeTIHOTO CBHIPhS Ha cymmy 436,2 mupx pyoO.
1 goxoxsl oT ympaBieHus cpeacrsamu ®HB (Dorna

HAITMOHAJIFHOTO OJIarOCOCTOSHUA) Ha cymmy 283.3
mipz. pyo. [].

JI7is COBpEeMEHHOI'0 TOCyAapcTBa Haiuuue Oroj-
JKETHOTO JC(UIIUTA SIBJIACTCS €CTECTBEHHBIM COCTOSI-
HHEM, T.K. PacCXOJbl OOBIYHO IMPEBBIMIAIOT JOXOMIbI, a
HEIOCTATOK CPENICTB MOKPHIBACTCS 3a CUCT KPSIAUTOB U
3aiiMoB. OHAKO 3a MOCIEAHEEe AECATUIETHE OIOKET
P® ne Bcerna 6bu1 nedunuTHEIM (Tadmd. 3).

Tabmmna 3 Jepumur(npodunnt) GenepanpHoro 6romkera PO, TpiH. pyo.

[Tepuon Jedumut [Ipodurmr
2010 rox -1,795 -
2011 rox - 0,849
2012 rox -0,04 -
2013 rox -0,311 -
2014 rox -0,328 -
2015 rox -1,961 -
2016 rox -2,956 -
2017 rox -1,331 -
2018 rox - 2,741
2019 rox - 1,974
2020 rox -4,099

(cocraBneno 1o [])

3a 11 ner Gromxer PO umen npodurur (npesbl-
IeHne 10X010B Haj pacxoaamu) B 2011 roay, B 2018
roay u B 2019 roay. OcTajbHbIe TOAbI OBLIH OTMEYCHBI
nedumurom. Ilocme kpusucHoro 2014 roma HaOIro-
Jlancs pocT neduiuTa B TEYCHUE HECKOJIBKUX JieT. B

Tabnuna 4 'ocynapcrBenHslit nonr PO, mipx pyo.

2020 roxy B yclnoBusiX OOpbOBI ¢ MaHIEMHUEH pazMep
neduura OrojpkeTa cran HanOonpuM. Hannuune ne-
¢dunmMra nOpUBEIO K POCTY TOCYIapCTBEHHOTO
nonra(tadin.4).

TlokazaTemn Ha 1.01 2019 rog Ha 1.01 2021 rox
Bcero 12591,3 18985,6
Buemmuwmii goar 3414,9 4195,1
BuyTtpennuit goar 9176,4 14790,5

(coctasneno 1o [4])

Jlanuble Tabnumbl 4 CBUIETENBCTBYIOT O TOM, YTO
¢ 1.01.2019 rogano 1.01.2021 rona rocyaapcTBEHHBIN
Jonr Poccuiickoit @enepanun Beipoc Ha 6394,3 mipa.
py0. nnm Ha 33,7%. BHyTpenHuit goar poc 6osee BbI-
COKMMH TEMIIaMH, YEM BHEIIHUH Joar. B crpykrype
Jioira mpeobagaeT BHYTPEHHHUH JOIT (0T, HOMIHH-

POBaHHBIN B HAllMOHANBHOU BamtoTe). [loasi BHyTpeH-
Hero goira Beipocina ¢ 72,9 % B 2019 roay no 77,9% B
2021 roay. Hanuumne rocyapcTBEHHOTO A0Jra IMpej-
rmoJyiaraeT HEOOXOAMMOCTh €ro OOCIYy)XKMBaHHSA, T.C.
OTIATHl TEKYIINX 00S3aTENLCTB 1 YIUIATHI MPOIICHTOB,
YTO MOXKET CYIIECTBEHHO OCJIOXHHTh (DMHAHCHPOBA-
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HHE TOCyJapCTBEHHBIX Pacxo1oB. B ycnosusax manme-
MHUH POCT AeduIuTa U 10Ta OBUT 00YCIOBIEH YBEIN-
YEeHUE rOCYAapCTBEHHBIX PACX0J0B, CBA3aHHBIX C IIpe-
OJI0JICHUEM TIOCJIEACTBUHN SMUAEMUM.

Paccmotpum Hackoibko 3¢ddexTHBHO OBUTM HC-
MOJIb30BAHBI JIONOJHUTENbHbIE cpencTBa. IIpaBuTens-
ctBoM P® Obum ompereneHsl Haubonee IoCTpanaB-
IIMe OTPACIIU, KOTOPHIC TIOJyYHIH HauOOJBIIYIO MO
JEPXKKY. OmHuM W3~ HampaBlIeHHMH  CTallo
MpefoCTaBlICHNE OECIIPOIIEHTHOTO KpEeIuTa Ha BBI-
aTy 3apaboTHOW IUIaTel PabOTHUKAM Ha YCIOBHSIX
co(p)MHAHCHPOBAHUS HAa CYMMY MHHHMAJIBHOTO pa3-
Mepa 3apaborHoit miatei(MPOT), dro cocraBmser
12130 pyOneii. Kpeaur MoXHO OBUIO MOJYYUTH C
1.04.2020 roxa Ha cpok 10 12 Mecsies. 3akaroueHo 40
ThIC. corjameHuid Ha cymmy 102 mipa. py6. Ilox-
JepkKy nonyunn 1,2 miH. pabounx mect. [Ipenna-
rajics KpeuT Ha BBIIUIATy 3apaboTHOM miatel oy 2%
TOJIOBBIX C BO3MOXKHBIM CIHCAHUEM JOJra B MOJHOM
o0beme, ecM B TEUSHHE Irojja paboToAaTe b COXPAHUT
90% cBouX cOTpYyIHUKOB U ciucanue 50% noira, eciu
coxpanHuT 80% coTpyaHHKOB. B mporpamme npusian
yaactre 40 KoMMepUecKuX 0aHKOB C 00ImIei cyMMOoit
KpenuToB Ha 259 mupa. py6. [ognepxky momyanna 5
MITH. pabounx mecT [2].

Kpome xpenuTHOM moaep KKy, IOMOIIL CO CTO-
POHBI TOCyJapCTBa COCTOSNIA B BO3MOXKHOCTH CHIDKE-
HUS HAJIOTOBBIX Iuiatexeu. [Ipennpustus nocrpanas-
IIMX OTpacied MOJyYMIIM BO3MOXHOCTh NPHUMEHEHHS
OTCPOYKH IIIaTeXa IO BCEM HaloraM M B3HOCaM,
kpoem HJIC (mamora Ha nOOaBICHHYIO CTOMMOCTB).
Otcpouky noayyund 1,9 MuH. npeanpusatuii ¢ 3,3 MiH.
pabOTHHKOB, 3aHATHIX Ha MPOM3BOJACTBE, YTO ITO3BO-
JIAIIO BRICBOOOIHTE 3a mepuox 64 mipa. pyo. Bo3Huk-
HIYIO 33JI0JDKEHHOCTD IPEUI0KEHO BBIMIIAYMBATH €XKe-
MECSYHBIMHU IUIaTeXKaMH B TeueHue roxa. s Bcex
MPEANPUSITHH, B TOM YHCIIE U HE BKIIOUYCHHBIX B KPYT
0c000 MOCTPa/aBIINX, OBUIM CHWXKEHBI CTPaxoBble
B3HOCHI B FOCYIapCTBEHHbIE BHEOIOKETHBIE (DOHIBI C
CYMMBI 3apaboTHO# Iu1atel, npepsimatonmii MPOT, ¢
30% mo 15% [2].

OtnenpHO ObIA TPEIyCMOTPEHA TMOAJEPIKKA
MPE/ICTABUTEISIM MaJIOTO M CPEIHEro NpeAlpHHUMA-
TEJILCTBA, KOTOPBIE U paHee MOTyYalli HOMOIIb OT Toc-
ynapcTsa B pamkax CTpareru, mpeaycMaTpUBaronIei:
1) yBenmuueHne oOOpPOTOB Majoro M CpeIHEro Mpen-
NPUHAMATENBCTBA; 2) YBEIHMUCHNE TPON3BOIUTEIHHO-
CTH TpyAa; 3) YBEIWYCHHE JOJIU 00padaThIBArOIIETO
MPOM3BOJCTBA Y MAJOTO M CPEAHEro MpeAnpHHHMA-
TEeNBCTBA; 4) YBEJIIMUSHHE J0JU 3aHATHIX B 3TOM chepe
[3, ¢.22-24]. B ycnoBusX MaHaeMHUH ObLIO MPEII0KEHO
JBTOTHOE KpeauToBaHue moxa 8,5% TOoIOoBBIX, ympo-

meHbl TpeOOBaHUs K 3aeMITuKaM 0e3 ydeTa ux 3a70J-
YKEHHOCTH T10 Hajioram, cbopam u 3apaboTHoH miate. B
MIPOrpamMMy BKJIIOUWJIM MHKPONPEANPUATHS  chepbl
TOPrOBJIH, KOTOPHIE paHee OBbUIM JIMILIEHBI TaKOW BO3-
MoxkHOCcTH. [IpeanoxeHo pedpuHaHCHpOBaHUE O] MH-
BECTHIIMOHHBIE HJICH. 3a IEPHUOJ 3aKIIOUECHBI COTJIAIIe-
HUsI HA cyMMy 1,3 TpiH. pyO. u BbIaHo Gosee 1 TpuH.
py0. KPEIUTOB CO CHM)KEHHBIMU CTaBKaMH, HE IIPEBBI-
IIAfOIIMHE 7% TOJOBEIX [2].

I'ocynapcTBo OKa3alo NMOMOINIs HE TOJNBKO OM3-
HeCy, HO U HacelleHuro cTpaHbl. CeMbHU ¢ JeTbMH 10 3
net noxyuwian 70,4 mapa. py6. mo 5 Teic. py0. Ha of-
HOTO pebeHka. bespaboTHbIe rpaxkaane Ha neTei 1o 18
JIET TOJTYYHIIH JOTIOJTHUTEBHBIC BHIIIIATHI B pazMepe 3
ThIC. py0. Bhimnars! momyunim 615 Teic. cemeit. [IpaBo
Ha €XKEMECSYHBIC BBIIIATHI TOIYYIIN HYXIAFOLIIHeCs
CeMBHU C JETbMU OT 3 710 7 JeT B pa3Mepe MpOoKUTOU-
HOTO MHHUMYMa, YCTaHOBJEHHOTO B peruoHe. BEbi-
wiaTel nosyynnu Goiee 4,5 MIH. JeTeld Ha oOIIyrO
cymmy 311,9 mipa. pyd. eAMHOBpEMEHHYIO MaTepH-
aJbHYIO IOMOILb MOJTYYWINA CEMBH C AETHMHU OT 3 110 16
neT Ha cyMmy 259 mupa. pyo. [2].

TakuMm 00pa3oMm, IOMOTHUTENBHBIE pacxonsl De-
JepaibHOrO OIO/KETa, TMOHECCHHBIE Ha peai3alluio
Mep MOJJIEP)KKH OM3HECa M HACEIECHUs CTPaHbI, NPH-
BEJHM K YBEIHUYCHHIO NeduiuTa OIOKETa U pa3Mmepa
roCyJapCTBEHHOTO J0Jra, HO MO3BOJIIIM MPEICTaBU-
TensiM OM3HEeca CHPABUTHCS C TSDKENBIMHU YCIOBHSIMHU
JEeSITeIbHOCTH M TOAJEp:KaIM J0XOJbl HAaCeIeHUs
CTpaHBHI.
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Abstract

The restoration, development and prosperity of Georgian economy requires significant investment, which is
almost impossible due to its limited financial resources. The way out of this situation is development of leasing
relations.

The relevance of research topic is determined by its practical purpose. It is important to determine an
advantages of leasing arising from the characteristics of leasing as a finance lease. Leasing dates back to time
immemorial and people have known it by many names, including leasing and renting. The lease agreement is very
similar in nature to an obligations of other legal entities. In the scientific literature, the most heated discussion is
the question of equating a lease agreement with a Leasing agreement. It is necessary to form a unified approach
that will contribute to development of this institution.

A number of criteria set out in an article allow us to distinguish between "leasing” and "lease" - two different
legal categories of obligations. Based on the materials used, our mutual opinion clearly reveals the purpose and
possibilities of leasing as a legal entity, which leads to the discovery of similarities and differences between
financial and operating leasing. And between the lessee, an approaches to accounting for financial leasing and

conventional leasing there are analyzed by an authors.

An article discusses the practical situations that would typically lead to the classification of a lease as a finance
lease, individually or in combination, the recognized advantages of leasing derive from the characteristics of

leasing as a finance lease.
Keywords: Leasing, Investments, Lease.

At the present stage, agricultural enterprises are
operating in an extremely difficult environment, which
is characterized by globalization, intensification of
competition, technological innovations, etc.

People still in the distant past thought of a good
life, took care of themselves, bought and sold. Leasing
dates back to 18th century, still in the kingdom of
Babylon. In ancient times, leasing worked in the
following way: If a soldier decided not to cultivate the
land he received from the kingdom in exchange for
military service, he would donate the land to a so-called
"leasing company", which in turn would temporarily
transfer the land in exchange for a systematic income.
Leasing is more or less like rent. It's just that in this
case, instead of the landlord and an employer, there are
other characters here - the company and its customers,
which from an operational point of view completely
changes the picture and introduces new principles in the
relationship. The employer no longer has to search for
individual landlords and then meet and negotiate with
them. He can apply directly to the leasing company,
which already owns the real estate, equipment or
transport he wants, and use the product for a certain
period of time [3, p.59].

Leasing is an important form of property relation-
ship that involves the transfer of property to a customer
after purchase from its manufacturer. The main partici-
pants in the leasing relationship are: first, the lessor
(owner) of the property, who transfers this property to

the lessee on the basis of the leasing agreement; Sec-
ond, the lessee, who may be a legal entity of organiza-
tional-legal form; And, third, the property producer,
who acts as the intermediary for the property owner e.g.
For the lessor in the role of property buyer. In economic
terms, leasing means investing cash on a return basis.
That is, the issuance of a leasing object to the lessee on
the condition that he, together with the invested funds,
will receive income in the form of a commission for the
services rendered by him. This type of financial rela-
tionship is the same as a credit relationship, and insofar
as the borrower and the issuer use capital not in cash
but in commodity, it is an effective form of investment.
Therefore, the content of the lease can be characterized
as a loan that differs from a traditional bank loan in that
it is accepted by the lessor in the form of use of the
property e.g. In some form as a commodity credit [6, p.
37].

A leasing agreement, in its essence, is very similar
to other legal entities with obligations. The discussion
in the scientific literature is the most acute in terms of
equating lease and lease agreements. What connects
these two institutions and what are their main distin-
guishing elements? In the first stage it is better to con-
sider their terminological inaccuracy.

The term "lease" is derived from the English word
"lease" and means the taking / transfer of property for a
fee or rent. We will meet adequate concepts in other
European countries as well: in Georgian - "rent",
"lease”; In German - mitvertag, kredit; In Italian-
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credito arrendamiento [7]. Terms referring to such
operations will be found in other, non-European
languages as well, for the simple reason that
descriptions of rent operations are found on Sumerian
clay tablets and in the laws of Hammurabi [5], not more
than a thousand years ago. Nevertheless, in most cases,
the term is used in most countries,,Leasing”, than the
corresponding equivalent of the country.

"Lease" and "leasing" are in themselves a different
legal obligation category. The reason for the confusion
of terms may also be that leasing is not a legal institu-
tion alone and its formation is strongly influenced by
the opinions of economists. To better understand the
benefits of leasing, let’s briefly discuss the subject of
the lease and the lease agreement.

A lease is an agreement between the parties under
which the lessor transfers the right to use the asset to
the lessee for the purpose of paying the rent or making
payments, within the period specified in the contract.

The subjects of the lease agreement are natural and
legal persons who own or use the subject of the lease.
And, a lease agreement is a mutual agreement between
the parties, according to which one party, the lessee,
pays the rent to the other party, the lessor, in order to
use the asset for a certain period of time [6]. Accord-
ingly, in such a transaction, two related parties arise -
one, the lessor of the property, and the other - the lessee.
The person who leases the property he owns is called
the lessor, and the person who leases the property is
called the lessee. As mentioned above, the relationship
between the lessor and the lessee is governed by the
lease agreement.

Lease agreements and hence the lease relationship
between the landlord and the tenant can be multi-com-
ponent. Such components are: lease period, rent pay-
ment, periodicity and time of its payment, various guar-
antees, risks, etc. The basis for leasing classification is
to determine the extent to which the risk and economic
benefits associated with owning an asset are shared be-
tween the lessee and the lessee. At risk here is the pos-
sibility of receiving a loss due to non-use of the asset or
moral depreciation, as well as a change in the amount
of return on the asset caused by a change in economic
conditions. Benefits can be thought of as the entity's
probable future earnings for the life of the asset, as well
as its revenue from the increase in the cost of the asset
or the sale of its residual value. Therefore, based on
how the risks and economic benefits associated with a
leased asset are distributed between the lessee and the
lessee, 1AS classifies the lease relationship [10]:

« Financial leasing, when all significant risks
and economic benefits associated with the use of the
assets are transferred to the lessee, regardless of the
transfer of ownership.

+«+ Operating (normally) lease - A lease that can-
not be considered a financial lease. If it does not pro-
vide for the transfer of all risks and economic benefits
associated with actually owning the asset.

In order to determine whether this or that lease is
financial or ordinary, we must first determine whether
all the risks and rewards of asset ownership are trans-
ferred to the lessee. In determining the type of lease,
preference is given to the nature and financial substance

of the asset use and not to the legal form of the contract.
The legal form of the contract provides that the asset
remains legally owned by the lessor, while the nature
of the use and the commercial content take into account
the many factors under which the lessee pays the lease
payments, using the asset for most or most of its useful
life. Consequently, he actually has an asset purchased,
through borrowing. Ordinary leasing of an asset is, in
essence, very different from leasing an asset, as the
risks and rewards of owning the asset are not trans-
ferred to the lessee. Therefore, the conventional lease
accounting approach is also very different. In particu-
lar, the asset is not recognized in the statement of finan-
cial position and instead, ordinary leases are recognized
in profit or loss on a straight-line basis over the term of
the lease, unless there is other more systematic and ra-
tional basis for the lease: any difference between ac-
crued and paid payments, or accruals. The fixed asset
issued during the ordinary lease remains on the lease
balance. At the time of a financial lease, the lessee may
not own the asset but may bear all the risks and rewards
of using the leased asset if the lease term covers most
of the useful life of the asset and the lessee assumes the
obligation to lease the asset. Financial leasing and con-
ventional lease accounting approaches are different:

During a finance lease: the asset is capitalized;
The obligation is recognized; Financial expenses are
recognized; Depreciation will be charged.

Under normal leases: the asset is not recognized,;
The obligation is not recognized; Total leases are re-
flected; Depreciation is not accrued.

Under 1AS 17, a financial lease involves the trans-
fer of all significant risks and economic benefits asso-
ciated with the asset to the lessee. Ownership may or
may not be transferred. Leasing relations are regulated
by the Law of Georgia on Promotion of Leasing Activ-
ities. In common economic relations, leasing is gov-
erned by the Ottawa Convention on International Fi-
nancial Leasing.

The criteria for recognizing a lease as a financial
lease are governed by national law and are practically
slightly different from each other. Financial leasing and
the practice of using it, which has been established in
our country in the name of leasing, is widely used
around the world as a cheap and effective tool for fi-
nancing. Many authors have considered the role of fi-
nancial leasing as a source of funding to understand
why companies choose to finance their assets through
leasing rather than borrowing. Leasing is often used as
a cheaper source of financing, especially for start-ups,
small or medium-sized companies with low profit mar-
gins but significant growth opportunities [7].

A lease is a medium-term financial instrument for
the purchase of machinery, equipment, vehicles and
other assets. The underlying principle of leasing is that
profit is made in the process of using the assets and not
in their ownership. Leasing organizations (banks, leas-
ing companies, insurance companies, machinery man-
ufacturers and suppliers) focus on the ability of the les-
see to generate this profit in the course of its operations.

In practice, there may be situations that usually
lead to the classification of a lease as a financial lease,
either separately or in combination. These are:
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» According to the lease agreement, the lessee
will be transferred the ownership of the asset after the
end of the lease term;

» The lessee has right to purchase the asset at a
price that is expected to be significantly lower than the
fair value of the asset he will have at the time the right
is exercised, and a reasonable belief at the outset that
the right will be exercised;

» The term of the lease covers the major part of
the term of the economic service of the asset, even
when the transfer of ownership does not take place;

» The discounted value of the minimum lease
payments at the beginning of the lease is practically the
total fair value of the leased asset;

» Leased assets have a specific content and only
the lessee can use them without substantial modifica-
tion.

According to the IAS, the circumstances that lead
to the classification of a lease as a finance lease inde-
pendently or in combination with other circumstances
are as follows:

¢ If the lessee can terminate the lease, he will in-
cur a loss that the lessor will receive as a result of the
cancellation of the lease;

+«+ Income or loss received as a result of fluctua-
tions in residual fair value falls to the lessee;

¢+ The lessee can extend the lease for a second
period, with significantly less lease payments than the
market lease payment [10].

However, if other indications indicate that a sub-
stantial portion of the risks and rewards arising from the
property under the lease is not transferred, then such
lease is classified as operating. For example, this could
happen when ownership of an asset is transferred at the
end of the lease term with variable payment equal to its
fair value at the moment, or when the lease payments
are contingent and the lessee does not have substan-
tially all the risks and rewards. It should be noted that
in the case of a finance lease, minimum lease payments
are levied - payments that are or may be required in ad-
dition to the lessee's contingent lease, service costs and
levies paid, which are subject to foreclosure or are guar-
anteed by the lessee. Before the expiration of the term.

A financially leased asset is reflected in the les-
see's balance sheet even if the lessee does not transfer
ownership of the asset after the end of the lease term,
which allows the lessee to deduct depreciation and
fixed asset repair costs associated with the property [1].

Proof of the existence of a finance lease is the
transfer of the economic benefit received from the asset
to the lessee during the main part of the leasehold's eco-
nomic service life so that it can repay the lease liabili-
ties and other related financial expenses at the approxi-
mate fair value of the asset. If this type of lease is not
reflected in the statement of financial position of the
lessee, it means that the economic resources of the en-
terprise and the amount of liabilities are reduced and do
not correspond to reality. It is therefore typical for a fi-
nance lease to recognize an asset in the statement of fi-
nancial position of the lessee and a liability to pay the
lease to be repaid in the future. At the beginning of the
lease term, the lessee's related assets and liabilities
should be reflected in the lessee's statement of financial

position at the same amount unless the lessee's original
direct costs are added to the amount of the recognized
asset.

Based on the above, it is necessary to establish the
recognized advantages of leasing, which are derived
from the characteristics of leasing as a financial lease.
These are:

= Reduces the demand for own start-up capital;

= Available source of financing, usually the sub-
ject of leasing becomes a guarantee of fulfillment of the
lessee's obligation;

= Flexible financial planning tool (payment
schedule agreed with the leasing company);

= The term of the lease agreement is usually
longer than the term of the loan, which reduces the vol-
ume of periodic leasing payments;

= Maintains and practically increases the credit
potential of the enterprise, as the subject of leasing is
reflected in the balance of the lessee and increases its
assets;

= The legislation of a number of countries pro-
vides for the full inclusion of leasing payments in cur-
rent operating expenses, which reduces the taxable
profit base and improves the structure of the balance
sheet [7].

Conclusion

In 21st century, leasing is much easier and faster
than borrowing. In addition, it generally does not re-
quire additional collateral for real estate. Leasing can
also finance all costs associated with the acquisition of
an asset, including the value of the asset itself, as well
as its transportation, customs clearance, insurance, in-
stallation, etc. But when choosing between a lease and
a loan agreement, the full cost of both offers must be
taken into account, as leasing is a much higher source
of financing than a loan. However, it should be noted
that compared to a loan, leasing takes less time.

Leasing, as an investment tool, is gaining
importance at an increasing rate in the process of
structural transformation and acceleration of the
obsolete material and technical base of production. On
the one hand, leasing as a form of investment activity,
responds to the needs of accelerated development of
material production and facilitates the employment of
job seekers. It ultimately makes a significant
contribution to increasing the income of the population.
On the other hand, leasing relations lead to the
activation of the use of private capital in the field of
production, as well as significantly increase the
competitiveness of small and medium-sized
businesses; In particular, it contributes to the formation
of the revenue part of local government budgets [2,
p.78]. The formation and improvement of a leasing
service mechanism for small and medium-sized
enterprises requires the involvement of entities engaged
in all-round scientific research and practical activities
in this area of financial activity, the results of which
need to be actively used at all levels of the country's
economy.

Thus, leasing occupies a rather modest place in the
structure of capital investments as a whole.
Nevertheless, as mentioned above, it is a very effective
form.
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Abstract
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The paper investigates the effect of packing water into capsules in an active shell on the process of extin-
guishing a forest fire. It has been shown that the most effective quenching is the amount of 4 capsules in an active
shell per 1 square meter. To find the optimal solution, the dichotomy method was used.

AHHOTaLUA

B pabote uccieayercsi BIUsIHUE YIIaKOBKH BOJbI B KalCyJIbl B aKTUBHOM 000JI0YKE Ha MPOLECC TYIICHHS
necHoro noxapa. [lokazaHo, 4yro Haubonee 3PPEKTUBHO TYIICHHE MPH KOJIUYECTBE 4 Karcys B aKTUBHOH 000-
JIouke Ha 1 KBaZ[paTHBIﬁ METp. Z[.TIH IMOXCKa ONITUMAJIBHOI'O PECIICHNA UCIIOJIB30BAJICA METOd AUXOTOMUHU.

Keywords: numerical modeling, dispersed water, aerodynamics, thermodynamics, forest fire extinguishing
KiroueBble c10Ba: YHCICHHOS MOACIMPOBAHUE, AUCTICPCHAA BOJA4d, adPpOJUHAMKKA, TCPMOANHAMHUKA, TYIIC-

HHE JICCHOI'O ITOKapa

JlecHble moXkapbl OCTalOTCSl OCHOBHOM NMPUYMHON
THOENN JIECOB M CaMbIM MAacCIITaOHBIM TIPHPOIHBIM
GencTBHEM. YHHUTOXKEHHE JICCHOTO (DOH/A TIPUBOIUT
K 9KOJIOTHUecKol kaTtacTpode B Poccuu u 3a pydexom
[1,2]. AkryansHa mpoGiema noBbIeHHs 3P PeKTHBHO-
CTH pa3IMYHBIX CIOCOOOB TymIeHus. s TymeHus
BO3TOPaHUH B TPYAHOAOCTYIHBIX U YIAJCHHBIX paio-
HaX UCIOJB3YyIOTCS aBUAI[OHHBIC TEXHOJIOTHH. DKCIIe-
PUMEHTAJIFHO M TEOPETHYECKH J0Ka3aHa HU3Kas 3¢-
(heKTUBHOCTH TYIIEHHUsI cOpOCcCOM OONBIIOTO OOBeMa
BOJBI C JieTaTenbHbIX anmnapatos [3]. [Ipu nmageHuu c
BBICOTBI 00BbEM BOJIBI TpaHCHOpPMHUpYETCS U pa3OuBa-
eTcsi Ha MEJIKHE YacTUIlbl, OOJbIIas 4acTb KOTOPBIX
00 YHOCATCSI KOHBEKTHBHOW KOJIOHKOM, OO0 Hcma-
psercs [4,5]. Ilpu monere Ha HU3KOHM BBICOTE BO3-
MOXXHO (OPMHPOBAaHHE JOTOJHUTEIHHOTO IPHUTOKA
KHCJIOPO/ia B 30HY TOPEHUSI.

IToxapoTryiieHue TOHKOpPAcIbUIEHHON BOJOM SIB-
JSIETCS. COBPEMEHHOH M BBICOKOA((PEKTHBHON TEXHO-
JIOTUEN NT0KAPOTYIIEHUS], AKTUBHO IIPUMEHSIEMOH B 3a-
KPBITBIX OMeNIeHUsX. [I[puMeHenne qaHHoi TeXHOIIO-
TUM U TyUIEHHsS HOPUPOAHBIX MOXKAPOB CTaBUT JIBE
3aJauu: JOCTaBKa BOJBI B 30HY TOPEHUs U IIpeBpalle-
HHE ee B MeJKoAucnepcHbli TymaH. CoBpeMEHHbIE
SKCHEPUMEHTANbHbBIE HCCIEI0BAHUS IOIyYMWIA TOY-
HBI€ JaHHBIE [0 JUHAMUKE KalleJlb BOABI B PAa3IIMUHBIX
ycioBusx [6].

JluHaMMKa JIeCHOTO I0Kapa 3aBHCHUT OT MHOTHX
MIPUPOJHBIX B3aMMOCBSI3aHHBIX YCIOBHH M TNOKa3aTe-
nei moxapa. Bua necHoro moxapa, HOTOIHBIE YCIIO-
BUsI, peiibe() MECTHOCTH M BPEMsi T0Jla OCHOBHBIE (ak-
TOpHI oXkapa. [Iporiecchl TOpeHus U TyleHHE JIECHOTO
HoXapa - CII0KHbIE MEHSIOIINECS BO BpeMEHHU (PU3HKO-
XUMHYecKHe mporiecchl. [Ipu pemeHny 3a1aun YuciIeH-
HOT'O MOJICNIMPOBAHMS TYIIEHUS JIECHOTO IMoXKapa y4uu-
TBIBAIOTCS TPOIECCHI TOPEHUS M MPOIECCH TYIICHUS
noxapa. Pemenne 3agaun MoJISTUPOBAHHUS TTO3BOJISIET
MIPOCIEIUTh TUHAMHUKY Pa3BUTHS M B3aUMOJCHCTBUS
IUIAMEHHU C TyIIallMM COCTaBOM M OIPENEIHTh Iapa-
METPBI AJIs1 YCIEIIHOTO U HETaTUBHOTO CIIEHApHEB TY-
meHus. B paborax [7-11] mpoBeneHO YHCIEHHOE MO-
JeTUPOBaHNE IUHAMUKU TYIIEHUS JIECHOTO MOXapa
MIPH Pa3IHYHBIX CII0co0ax moadn Boasl. Obmiast mate-
MaTHYEeCKasi MOJIENb 3a/1a4H PACIPOCTPAHEHUH BOJHBI
TOPEHUS M MOAXOJBI K YHUCICHHOMY MOJICIHPOBAHHIO
Takoro kjacca 3anad chopmyaupoBansl B padote [7].
Ha ocHoBe 00111eii MaTeMaTHYECKON MOJEIH ITOKa3aHO
BJIMSIHHE MHTEHCUBHOCTH cOpoca BoJbl Ha 3D (PEeKTHB-
HOCTh TylIeHHs noxapa [8]. B cratee [9] paccmarpu-
BalOTCs pa3iIMyHbIe BAPHAHTHI BEIOOpA TOYKH 00CTpena
JIECHOTO TIOXKapa BOJSHON TYIIKOM JABMXKYHIEWCS
BJIOJIb €r0 ()pOHTA. ABTOPHI YUUTHIBAIOT PACXO]] BOJBI
Ha OCHOBE IIPOCTOH MOJIETIM PacCenBaHUs BOABI C IIPH-
MEHEHHEM H30TPOITHOTO JIBYMEPHOTO PacCIpeieiIeHus
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T'aycca. B pa6ote [10] uccneayroTcs pa3indHble CIie-
HapHH Ipolecca TYIICHHUS JIECHOTO MoXapa 1 Ompee-
JSIETCSI KPUTHYECKOE 3HAYEHHE TEMIIEPATYPhI U €€ BIIH-
SHUE HAa WHTEHCHBHOCTH IOJIAuMl BOABIL. JIBIKeHHe
BOJIHBI TOPEHHSI 10 IOPUCTOMY CIIOIO U €€ MTOJaBJIeHNe
JBIDKYIIUMCS. UCTOYHMKOM BOJIBI HCCIIEAYETCSl B pa-
6ote [11]. 3amaua mMomenupoBaHUS IUHAMHUKH TYyIIE-
HUS JIECHOTO TI0)Kapa sIBJISIETCS CIOKHOM ¢ TOYKH 3pe-
HUS ee YUCIIeHHOH peanm3anun. Hammane gpusnko-xu-
MHYECKHX  MPOLECCOB, ONHUCHIBAEMBIX  JKECTKOH
CHCTEMOW OOBIKHOBEHHBIX (P QepeHINaNbHBIX ypaB-
HEHUI HaKJIaJIbIBacT JONOJTHUTEIBbHBIC OTPAaHWICHUS
Ha MIar WHTETPUPOBAHMSA M IMPUMEHSEMBIC METOIBI.
Jns pemieHusi NIPUMEHSIOT YCTOWYMBBIE PAa3HOCTHBIE
CXEMBI, TIOCTPOCHHBIE HAa OCHOBE METO/1a CETOK, UTepa-
[IMOHHO-UHTEPHOJIILIMOHHOTO METO/Ia, a TaKXe Ha Oc-
HoBe merofa [latankapa [12,13].

CIOXHOCTH M MHOTOACIIEKTHOCTb 3a]a4l IPHBO-
JUT K TOMY, YTO B OOJIBIIMHCTBE CIIy4aeB COBPEMEH-
HBIC UCCIIEZIOBAHNS N3y4aloT OTJEIbHBIE ACHIEKTHI IIPO-
ecca ropeHus u tymenus. Hemuoro pabor mo B3an-
MOJICHCTBHIO JIOCTAaBISIEMOrO TYIIAIIETO COCTaBa C
KOMIUTEKCOM IPOIIECCOB NPOUCXOSIINX IPH TOPEHHN.
Mano u3y4eHO BIMSHHE CHIbHBIX KOHBEKTHBHBIX Te-
YeHUH NpH TYLNIEHWH BEPXOBBIX IOKapoB. B paborte
[14] npennoxkena ynporieHHas (QU3MKO-MaTeMaTHye-
CKasi MOJICTIb TYIIEHHs JIECHOTO T0XKapa ¢ MpHMeHe-
HHEM Karcyj BOJbI C aKTUBHOH 00o0ioukoil. OOmas
MareMaTuueckas MOJelb I0Kapa OCHOBaHA Ha MaTe-
Mmaru4deckoit popmynuposke [7]. B Mmonenu nobasieHa
JUCTIepCHas (ha3a BObI, MOSBIIAIONIASICS P MOTHOM
paspylIeHHH 00O0JIOYKH IO/ BO3ACHCTBHEM TEMIIEpa-
TypbI cpeabl. CKOpOCTh pa3pyIIeHHs KarcyIbl Olpee-

JISIETCA MHTETPAIBHBIM NapaMeTpoM | .o .. OGomouka

KarcyJIbl TIOBPEXIAETCs MPONOPINOHAIBLHO MIPOHICH-
HOMY €I0 PacCTOSHHIO W TIPEBBIMICHUIO TEMIIEPATyPbl
Cpelibl HaJl KpUTUUECKOM TeMIiepaTypoi. [Jns ynpoiue-
HUSI MOJICNT HE YYHUTHIBAETCS BO3AECHCTBHE JTyYHUCTOTO

TOTOKA W TIOCTOSSHHOW CKOPOCTH €€ TMajJieHus B Cpejie.
Pa3prIB Kamcysbl MPOUCXOAUT B TOUYKE, TAC 3HAUCHUE
HAKOIUICHHOTO  pPa3pylICHUs OOOJIOYKH  KamCyJIbl
lcapsule JOCTUTACT 3HAYCHHsS. HHTETPAILHOTO Mapa-

METpa YCTOP’I‘IHBOCTPI 000JI04KHU KariCcyJibl | SABJISA-

wat ?

foleecs 3aJaHHOM KOHCTAHTOM.
Icapsule = J- H (T _Tcr )(T _Tcr)dl
|

, Tie H — pynkmust Xasucaiina, Ter — KpUTHIECKas
TeMIrieparypa o6oouku, T — Temmeparypa cpemst, | —
ITyTh KaIlCyJibl C BEPXHEH IpaHULbl pacyETHON 00J1acTH
JI0 IOBEPXHOCTH 3EMIIH.

B teuennn 10 cexkyHn BEIONHSETCS pacuéT rope-
HUS JIECHOTO MaccuBa 10 KBa3HCTallMOHAPHOTO pe-
KHMMa, 3aT€M BBINOJHIETCS pacueT cOpoca Karcyia U
y4eT BIMSHHS BBICBOOOUBILEHCS U3 KAIICYJ AUCTIEPC-
HOH BOZBI HA AMHAMUKY Nokapa. 1 ynpoiieHus pac-
YETOB HE YYHMTHIBAIOTCSA KaIICYNbl, YNaBIINE HE BO
($poHT moXkapa.

B pamkax maHHOW 3a7a4n OBIIM IPOBEAEHBI MO-
JeTbHBIE PacdEThl TYIICHHS TOKapa IPH Pa3INYHBIX
3HAUEHHUAX MHTETPAILHOTO ITapaMeTpa YCTOMIMBOCTH
000JIOUKM KamCyJibl, KOJMUECTBA KaICyJl U COJepKa-
melicsa B Hell BoAbl. PaccMoTpuM BIIHMsSIHME KOJMYECTBA
Karncysl npu (UKCHUPOBAaHHOW 3HAUYCHWH WHTETpajb-
HOTO TapaMeTpa yCTOWYMBOCTH OOOJIOYKU KaICYJbI
lwat=10000 K- M Ha mporiecc TymeHus JECHOro moXxapa.

[Ipu xonuyecTBe Kancyi Nwat = 1 Ha KBaApaTHBIN
MeTp noxapa (puc. 1) Kancymsl cpasy pa3pbIBalOTCs 110
BceMy (poHTy. YacTe Kamcyn BcieacTBHE OOIBIION
BEJIMYMHBI MHTETPAIbHOTO MapameTpa yCTOWIMBOCTH
000JIOUKHM KaIlCyJbl MPOJICTAIOT 10 3€MJIM U HEOOCTa-
TOYHO OXJIAXIAIOT CPEOHUH SPYC JIECHOTO MaccuBa.
IIpu 10,375 ¢ B cpeaHeM sipyce BO3MOKHO TTOBTOPHOE
BO3ropaHue, HO UCApC€HUA BO/JbI, IOAHUMAIOIIHUECH C
HIDKHETO spyca, MOHMXKAIOT TEMIIepaTypy CpeaHero
sApyca 1 1okap yCHENIHO TYIIUTCS.
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JlanpHeliniee yBEIMYEHUE KOJIMYECTBA KaICyJl
Nwat = 8 M Nuat = 8 yXKe JaeT yBeIMYeHHE KOJIMIECTBA
HCIIONIB3YEMOM BOJBI IS TYIIEHHUS 10 Myat =2,53 Kr/m?
1 Mwat =3,59 Kr/M? cOOTBETCTBEHHO. TaKke BOZMOIKHO
OPYU YMCHBIICHUH KOJIMYECTBA HCIIOIB3YEMOH BOJBI
BO3TOPaHUs B BEPXHEM sIpyce Jieca, TIOCKOJIBKY BBICO-
KOC 3HAYCHUE MHTCTPAILHOTO IMapaMeTpa yCTOWIHBO-
CTH KaICyJIbI TO3BOJISIET MPOJIETATh KANCyIaM riIy0oKo
B JICCHOI MacCCHB.

ITpu GONBIIOM KOJMYECTBE Kamcyl Nwat = 64
(puc.4) Tymenue TpedyeT O0JIBIIOT0 KOIUIECTBA BOIBI
u ctaHoBHTCS He A3 PeKkTuBHBIM. Karcysibl nponeraoT
JIECHOH MAacCHB W Pa3pbIBAIOTCS MPU yAape O 3eMIIIO,
HO HCHAapeHUs] HENOCTaTOYHO OXJIAXKIAIOT BEPXHUH
sipyc Jieca ¥ Ha 11 ¢ IpONCXOUT MOBBIIICHUE TEMIIE-
patypsl B BEpXHEM sIpyce JIECHOTO MaccuBa M IOXKap
TIPOJIOIKACTCSL.
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Hcnonb3oBanne MaTeMaTUYECKOM MOJEIU TyIlIe-
HUS JIECHOTO 1T03Kapa [7] ¢ UCIOIB30BaHUEM AUHAMHUKHI
JIUCIIEPCUOHHON BOJBI U KaICyJ C BOJOW B aKTMBHOMU
0001109Ke TI03BOJISIET O0Jiee MPAaBAMBO MOJIEITUPOBATH
JIOCTaBKy BOJBI B 30HY aKTHBHOTO TOPEHHSI.

B pabore nccnenoBaHo BiIMsSHIE KOINYECTBA Karl-
Cyl TpH (UKCHPOBAHHOM 3HAYE€HHH HMHTETPAJIHOTO
napaMeTpa yCTOWYHBOCTH 000JI0YKHM KarcyJbl Ha IIpo-
necc TymeHus. Kputudeckuii pacxon BOABI MOKa3bI-
BAE€T, YTO HE BCEr/ld YBEIMYECHUE KOJIUYECTBA KaICyJl
JIET YMEHBILIEHUE PACX01a BOJBI ISl yCIELIHOrO TyLIe-
HUS. DPPEKTUBHOCTD MCIIOIb30BAHMUS KAICYJl ¢ BOJOMH
B aKTHBHOIT 000JI0YKe MPH MMOTTaJJaHUU B 30HY TOPEHUS
3aBHCUT OT IapaMeTpOB 0OOJIOUKH KaTCyJbl, KOJIHUYe-
CTBa Karcyi 1 00beMa, CoJepKaleicss B HUX BOJBIL.

Haxoxxnenne onTUManbHOTO KONHYECTBA KamCyll
U UX XapaKTEPUCTHUK IOMOIaeT CYIMIECTBEHHO yMEHb-
HIMTh PACX0J] BOJABI B PE3YIbTATE OXIAXKICHUS CPEIBI B
o0JiacTn M30TepMHUIECKUX MponeccoB. OrpaHnueHrEM
JTAHHOTO MOAXOJAa SABISIETCS HEOOXOIMMOCTh MCIOIb-
30BaHUA KalCyJl C Pa3HbIMU 3HAUEHUSIMU HMHTEIpallb-
HOTO TIapaMeTpa yCTOMYMBOCTH OOOJOYKH JJIS JIECOB
pa3HOM BBICOTHI.
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The article highlights the impact of emotions and their experiences on the course of pregnancy in women at
risk of abortion. The problem of emotional experiences in women who are expecting a child and the impact of
their psycho-emotional state on it is considered. The peculiarities of emotional, psychosomatic states and neurotic
reactions in pregnant women are studied, the theoretical aspects of this issue are analyzed, research is conducted
and the obtained results are interpreted and conclusions are made.

Keywords: pregnancy, emotional sphere, stress, anxiety, depression, neurotic reactions.

Pregnancy and childbirth are normal events in a
woman's life. At the same time, it is a great physiolog-
ical stress, a source of mostly positive emotions, but it
is combined with a serious restructuring of a woman's
body and possible negative events: preeclampsia, the
threat of abortion, other complications [4,9]. With a
negative demographic balance, the pathological course
of pregnancy and complicated childbirth are still rele-
vant in the world [1,2]. The functional and phase nature
of a woman's reproductive system with the surrounding
emotional atmosphere causes situational physiological
stress, biological, emotional and functional modifica-
tions of which can transform a normal situation into
pathological stress, creating conditions for psychoso-
matic risk [9].

It is known that pregnancy can have both positive
and negative effects on a woman's physical and mental
condition. Pregnancy is often not a period of physical
and emotional prosperity for her, because it is
associated with changes in her physiological, personal
and professional activities [5].

Pregnancy itself, which occurs even without any
pathology, is a crisis situation for a woman, a source of
psychological stress and contributes to various personal
reactions [7]. It has long been thought that pregnancy is
a provocative moment of onset or exacerbation of
mental illness: according to Krepelin, pregnancy
accounts for up to 5% of all mental illness, Alzheimer's
described 65 cases of pregnancy-related psychosis,
suggesting a particularly sensitive period of pregnancy
, the sensitivity of the pregnant woman's psyche to
situations that were not previously perceived as
psycho-traumatic [8].

According to Akimova and Marfina, various
somatovegetative and psychoemotional disorders

progressing in dynamics are observed in pregnant
women with late preeclampsia, among which neurosis-
like disorders occur in all pregnant women with late
preeclampsia, neurastheno- and psychasthenic-like
states in 70%, and in patients with vomiting, 96%,
neurotic reactions in 24%. Borderline mental states,
with a predominance of neurotic, have been reported in
84% of women with miscarriages [5].

The presence of various transient mental and
behavioral disorders in women during pregnancy has
allowed specialists to divide them into two groups:
physiological (adequate) and inadequate. Consider
adequate trimesters of pregnancy [3,6].

In the first trimester of pregnancy the most
noticeable are emotional changes, which are
manifested by mood lability, irritability, exhaustion,
hypersensitivity, tearfulness, sweating, tachycardia,
sleep disturbances, irritability, vulnerability. Along
with affective disorders in this period there are
phenomena of early gestosis (nausea, vomiting,
drowsiness, fatigue), which have a psychogenic
mechanism.

In the absence of somatic or mental pathology in
women, which can adversely affect the course of
pregnancy and the absence of pathology of pregnancy
itself, in the second trimester, a woman usually feels
quite calm and confident, preparing for future
motherhood [9].

At the end of pregnancy (third trimester) psycho-
logical stress increases again, mood decreases, the
number of complaints increases, concentration on their
somatic condition, decreased adaptation associated
with physical well-being (weight gain, difficulty urinat-
ing, difficulty moving), and fear and anxiety about the
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favorable course of childbirth. Anxiety in some preg-
nant women is caused by a desire to speed things up.
Pregnant women become introverted, insecure. In the
early stages of the trimester, the phenomenon of "im-
mersion in the child" is observed - it is the appearance
of obsessive thoughts about the child, the possible con-
sequences of childbirth for her, the fear of defects [5].

The psychological state of women during normal
pregnancy is significantly different from that of preg-
nant women with complications. In the presence of ad-
verse factors, neurotic reactions in pregnant women
may increase. Such factors include certain premorbid
personality traits, age of the pregnant woman, the pres-
ence of traumatic experience of previous births, social
and living conditions of the expectant mother, the hus-
band's attitude to pregnancy, as well as moral, ethical
and economic factors, sexual stereotypes of women [7,
10].

Emotional stress during pregnhancy can cause
many serious complications of pregnancy (risk of mis-
carriage, placental abruption, premature birth), various
obstetric complications such as morpho-functional im-
maturity of the fetus, high perinatal morbidity and mor-
tality. In pregnant women with neuroses, nervous and
mental illnesses, complications during pregnancy and
childbirth are 6 times more common than in the popu-
lation [5].

According to the literature, the personality profile
of pregnant women at risk of abortion is characterized
by neurotic reactions of varying severity associated
with a lack of physical and mental resources of the in-
dividual needed to implement motivational behavior in
critical situations. This situation is the appearance of
severe pain in the lower abdomen, the presence of
bloody discharge from the genital tract, ie the clinical
manifestations of miscarriage. Phobias, increased anx-
iety, depressive, asthenic and other emotional reactions
cause mood, sleep, appetite, deepen psychological dis-
comfort, stress, increase conflict, emotional lability and
may contribute to the emergence and development of
pregnhancy pathology, including increasing the risk of
pregnancy. the psychological state of the pregnant
woman is a reflection of the processes taking place in
the system "mother-placenta-fetus" [7].

The aim of our study was to determine the psycho-
emotional state of women at risk of abortion, as well as
to identify and evaluate possible types of neurotic reac-
tions in these patients.

Materials and methods of research.

We observed 99 pregnant women aged 20 to 33
years with symptoms of abortion at different times: 18

women had a gestational age of 5-12 weeks, 45 preg-
nant women at risk of abortion at 13-26 weeks of preg-
nancy and 36 pregnant women - 27 -35 weeks. The
women of the main group were hospitalized in the gy-
necological department or in the pathology department
of pregnant women at the maternity hospital in Vinny-
tsia. The control group consisted of 50 practically
healthy women with a physiological course of preg-
nancy, who were under the supervision of doctors of the
women's clinic of the maternity hospital Ne 2 in Vinny-
tsia.

In the main group of 99 women, 63 were pregnant,
which is 64%, re-pregnant - 36 (36%), of which the col-
lection of obstetric history found that 27 women (27%)
previous pregnancy was accompanied by the threat of
abortion, 18 women (18%) ended in premature birth.

In the survey of women in the main group, it be-
came known that 18 married couples live with their par-
ents, 9 couples are in an unregistered marriage, 27 cou-
ples had no pregnancy planned, but all of them are de-
sirable. Among all respondents, 72 women have higher
education, 18 are students, and all others are unem-
ployed. According to women, living conditions are
good for everyone.

In the survey we studied clinical and psychopatho-
logical status of pregnant women with threatened mis-
carriage, which is supplemented by data obtained using
the scale of self-esteem and installation of alarm Ch
Spielberg questionnaire-scale quantitative and qualita-
tive assessment of psychosomatic condition during
pregnancy Abramchenka, Nenchyna and clinical ques-
tionnaire for detection and assessment of neurotic con-
dition, developed by Yakhin KK and Mendelevich DD.

The results obtained.

In a survey of women using the Spielberg method,
it was found that the average values of personal anxiety
(PA), which reflects a relatively stable individual trait,
in pregnant women at risk of abortion and healthy preg-
nant women were within the average level of anxiety
and did not differ significantly. They were 48.3 + 2.1
and 42.2 + 2.3 points, respectively. However, the mean
rates of reactive anxiety (RA) in the group of women at
risk of abortion were significantly higher (p <0,001)
than in the control group. They were 49.1 +2.7 and 39.0
+ 2.2 points, respectively. The obtained data indicate a
high level of situational anxiety in pregnant women
with the threat of abortion, which is assessed as a trau-
matic situation and leads to unpleasant emotional
stress, anxiety, worry, presented in Figure 1.
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Fig.1. Comparing the level of anxiety of women during pregnancy (spilberg's methodology)

According to a survey using a questionnaire scale  healthy pregnant women - 18.1 + 1.6, which indicated
for quantitative and qualitative assessment of psycho-  a state of significant psycho-emotional stress, malaise,
somatic condition during pregnancy in women at risk  conflicting attitudes toward the unborn child and severe
of abortion, the average total score was - 27.8 + 1.4, feelings associated with possible abortion in women in
significantly exceeding the same score obtained in  this group, presented in Figure 2.
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Fig.2. assessment of the psychosomatic condition of a woman during pregnancy in normal and pathology

(questionnaire w abramchenko, ta nenchina)

When assessing the neurotic state of pregnant - asthenic reactions - 23.8%);
women with the threat of abortion by the method of - hysterical reactions - 14.2%;
Yakhin-Mendelevich, the following results were ob- - vegetative disorders - 9.5%;
tained. In 63.6% of women, various neurotic reactions - anxiety reactions - 4.8%;
were detected, among which were observed: - obsessive-phobic reactions - 4.8% of respond-

- depressive reactions - 42.9%; ents, presented in Figure 3.



42 Norwegian Journal of development of the International Science No 63/2021

95%

48%

238%

BANXIOUS VIOLATIONS
aDEPRESSIVE DISORDERS
WASTHENIC DISORDERS
QHYSTERIC DISORDERS

8 0BSESSIVE-PHOBIC DISORDERS
QVEGETATIVE DISORDERS

Fig.3. neurotic reactions of women with the threat of termination of pregnancy
(methodology kk yakhin, dm mendelevych)

Manifested by anxiety, emotional instability, neg-
atively colored feelings of inner anxiety and worry, a
sense of the need for some search. Tendency to per-
ceive a wide range of situations as threatening. Such
women are characterized by hypersensitivity to those
negative events or failures that can only happen or hap-
pen. The tendency to the predominance of low mood,
pessimistic thoughts about the future. The tendency
(largely unconscious) to deny psychological conflict.
Predisposition to unmotivated fears for minor reasons.
Distrust, doubts about the need to make responsible de-
cisions, the tendency to re-examine their actions and
work performed. There may be obsessive thoughts,
states or actions, as well as various rituals aimed at
overcoming their own fears.

Conclusions.

Women at risk of abortion, in the absence of psy-
chological assistance, have a higher level of situational
anxiety than women with a normal pregnancy.

Women at risk of abortion are characterized by a
state of significant psycho-emotional stress associated
with possible abortion. Women are in a state of constant
stress and anxiety, which leads to a constant release of
adrenaline, which, in turn, affects the vessels of the pla-
centa and uterus as a muscular organ. What causes the
threat of pregnancy loss and the development of fetal
distress Thus forming a "vicious circle": anxiety-
spasm-threat-anxiety.

Thus, analyzing the foregoing results of the study,
and taking into account that the psychological state of
women during pregnancy is one of the dominant factors
determining the physical and mental development of
children at early stages of ontogeny and state of the ex-
pectant mother can argue about psychological need for
psychoprevention and care for pregnant women.

Which is primarily based on identifying the al-
ready mentioned adverse factors and their elimination,
reducing anxiety and eliminating neurotic states and
conducting psychocorrection with all family members,
in order to improve and harmonize their relationships.
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Abstract

Right pulmonary artery-left atrial fistula is an extremely rare congenital cardiovascular malformation that
may be difficult to diagnose by clinical symptoms. Since the first described by Friedlich in 1950, approximately
86 cases have been reported in the literature. In our days computed tomographic gives a clear view of cardiovas-
cular and can provide an accurate diagnosis.

AHHOTANHSA

®ducryna npaBoy JEroO4HOU apTEPUU U JIEBOTO MIPEACEPAUS - UPE3BBIUANHO PEJKOE BPOKACHHOE CEPIECYHO-
COCYyAMCTOC HAPYHICHUEC, KOTOPOC MOXKET ObITH TPYAHO AUATrHOCTUPOBATH MO KIMHUYCCKUM CUMIITOMAaM. C Mo-
MeHTa nepBoro onmcarns OpuanmixoM B 1950 rogy B nmuteparype ObUTO 3apeTUCTPHPOBAHO OKOJIO 86 ciaydaeB. B
HAIlA JHA KOMOBIOTEPHAs TOMOTrpadus JaeT YeTKOE MPEICTABICHHE O CEPACIHO-COCYTUCTON CHCTEME H MOKET

IIOCTaBUTh TOYHBIA JHar”Ho3s.

Keywords: pulmonary artery left atrium communication, contrast computed tomography.
KiroueBble cioBa: HéFO‘IHO-apTepI/IaJ'II)HO JICBOIIpeaAcCCpAHas (bHCTyJ'Ia, KOHTpacCTHasA KOMIIbIOTEpHas TOMO-

rpadusi.

Manbyuk 9 et MoCTynuI ¢ KanodaMu Ha IUaHO3
W OABINKY Npu (uzndeckold Harpyske. UpeckoxkHas
caTypaiusl apTepuanbHOM KpOBU KHCIOPOAOM COCTa-
Buna 62% npu KOMHaTHOM Temmneparype. IIpu ocMoTpe

Komnerotepras Tomorpadus (nmanenu A u b) mo-
Ka3aja cooOIeHHe MeX Iy TPpaBoi JIEroYHOI apTepueit
U JeBbIM mperncepaneM (Oenbie ctpenku). I[lanmenty
BBITIOJIHEHA OTIEpallus Ha OTKPBITOM cepaie. MHTpao-
HepaloHHas Haxo/Ka ToKa3aja npsiMoe COSIMHEHUE
MEX/1y IpaBOH JIEFOYHOU apTepUel U JIEBBIM IIpeJcep-
JueM pasmepom npumepHo 1,5-1,8 cMm, kotopoe ObII0
3akpbITo. DucTyna Mexay NpaBoi NEroyHoON apTepuen
U JIEBBIM TIPE/ICEPANEM - UPE3BBIYANHO pelKast BPOX-
JICHHasl CepAEYHO-COCYANCTas aHOMAIUs, KOTOPYIO

y HEro ObLJT MOJIOXKHUTENICH CUMIITOM «4aCOBBIX CTEKOJ
1 OapabaHHbBIX MAJIOYEK», 0e3 HaTM4YHs ITyMa B CEp/ILIe.
Jpyrux cepAeyHbIX aHOMaIUH He ObLIO.

TpyAHO oTAr(D(HEPEHITUPOBATE IO KIIMHUIESCKUM CHMII-
tomaM. C MOMeHTa niepBoro onucanugd Opuaauxom B
1950 romy B mnuTepaType OBUIO 3aperuCTPUPOBAHO
oKoJI0 86 ciy4aeB. B Hamm 1HH KOMIIBIOTEpHAst TOMO-
rpadust SBISETCS METOJAOM JMArHOCTUKH, KOTOPBIN
AT YE€TKYI BHU3yaJIM3alMI0 CEPAEUHO-COCYJIUCTOMN
CHCTEMBI U C €r0 MOMOIIBIO €CTh BO3MOKHOCTB T10CTa-
BHUTh TOYHBIA AWarto3. [lociieomnepannoHHbIA TIEpHOT
mporren 0e3 OCIOKHEHHH, TTAIIEHT BHIITHCAH.
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The article discusses the initial manifestations of lesions of the musculoskeletal system of athletes, describes
the possibilities of instrumental (ultrasound) diagnostics to identify at the preclinical stage of the knee joint lesions

in athletes and the results of using shock wave therapy.
AHHOTAUUA

B crarbe paccMaTpuBarOTCs HaualbHbIE IIPOSIBICHUS IOPAYKEHUS ONIOPHO-ABUTaTENBHOIO anmapara CriopTc-
MEHOB, OIIMCHIBAIOTCS BO3MOXHOCTH HHCTPYMEHTAIBHON (YIbTPa3BYyKOBOM) TMAarHOCTUKY JUIS BBISIBICHHS Ha J10-
KIIMHUYECKOM JTarle NOPaKEHUM KOJEHHOIO CyCTaBa y CIIOPTCMEHOB U PE3yJIbTaThl IPUMEHEHUS yAapHO-BOJIHO-

BOU TEpamnuu.

Keywords: Syndrome of nonspecific connective tissue dysplasia (NCTD), tendinopathy, ultrasound diagnos-

tics, athletes.

KuaroueBbie ciioBa: CuHIpoM Hecienn(pUIeckoi auciuia3un coequantensHoi Tkaru (HJCT), TeranHOMma-

THA, YIbTPA3BYKOBAA JUATHOCTHUKA, CIIOPTCMCHBI.

Jucnnasus coeTMHNTEIbHOW TKaHH — 3TO TeHETH-
YEeCKH JIeTePMUHUPOBAHHOE COCTOSHHE, XapaKTepH3y-
torieecs eeKTaMu BOJIOKHUCTBIX CTPYKTYP U OCHOB-
HOTO BEIECTBA COCIMHUTENIFHON TKaHM, IPUBOSIIIEE
K HapymeHuo GopMooOpa3oBaHNs OPTaHOB U CHCTEM,
HMeIoIee MPOTPEINCHTHOE TEUCHHE, ONpeAesIoniee
0COOCHHOCTH aCCOLMUPOBAHHOM MATOJOTHH, a TaKKe
(bapMakOKHHETHKH 1 (hapMaKoJMHAMUKH JiekapcTs [3].

Jucnnasus COENMHUTENbHOM TKaHU IIPECTaB-
Js1eT co00M OJTHY M3 CaMBIX CIIOXKHBIX IIPOOJIEM B 3/1pa-
BOOXPAHEHUH, 3HAUUMOCTb KOTOPOIl TpyIHO nepeole-
HUTH B CBSI3U C IPUCYTCTBUEM COEIUHUTEIBHON TKaHU
MPaKTUYECKH BO BCEX OpraHax M CHCTEMax 4YeJIOBEeKa:
JIaHHBIM ()aKTOM OOBSICHSIETCS pa3HOOOpa3ne MPOsIBIIE-

HUMH, CBA3aHHBIX C ee JedeKkTramu, a TakKe MOBBIIICH-
HBII HMHTEpeC K 3ToH mpobieMe CrennanucToB, pabo-
TAIOIIMX B CAMBIX PA3HBIX 00JIACTSIX METUIMHEL.
CoenMHUTEIPHOTKAHHAS JTUCIUIA3Us — IIOHATHE,
Oo0BeIUHSIONIEe Pa3MIHbIe 3a00JIeBaHMs, O00YCIIOB-
JICHHBIE HAaCJIEICTBEHHON I'€HEpaIN30BAHHOM KoJuiare-
HOTIATHEH M MPOSIBIISIONINECS CHIDKEHHEM HMPOYHOCTH
COC/IMHUTENILHOM TKaHU BCEX cuCcTeM opranuiMa. Ilo-
MyJISIMMOHHAsT YacTOTa COEAMHHUTEILHOTKAHHOW JHC-
IIa3uu cocTaBisAeT 7-8%, OIHAKO Mpearnosaraercs,
YTO OT/ICNIbHBIE €€ TIPU3HAKU U Masible HeauddepeHm-
poBaHHBIE POPMBI MOTYT BeTpeyarsest y 60-70% Hace-
nernd. CoeIMHUTEIbPHOTKAHHAS AHUCIUIA3Hs MIOTagaeT
B TI0JI€ 3PEHMS KIMHUIICTOB, Pa0OTAIOMNX B Pa3HBIX
MEIUIIMHCKUX 00J1acTAX — IeANATPUH, TPAaBMATOJIOTHN
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W OpPTONEINH, PEBMATOIOTHH, KapIHOIOTHH, O(Talb-
MOJIOTHH, TaCTPOIHTEPOIIOTHH, UMMYHOJIOTHH, IIyIIb-
MOHOJIOTUH, YPOJIOTUH U Jp.

B ocHoBe pa3BUTHS COEAUMHUTENLHOTKAHHOM THUC-
TUTA3UH JISKUT Ae(DEeKT CHHTE3a WIIK CTPYKTYPBI KOJLJIa-
reHa, OENKOBO-YIJIEBOJHBIX KOMIUIEKCOB, CTPYKTYP-
HBIX OCJIKOB, a TAKXKe HEOOXOAUMBIX (PEPMEHTOB H KO-
(hakTopoB. Henocpencteennoi MPUYMHOU
paccMaTpuBaeMOil aTONOTMK COEAUHUTEIbHON TKaHU
BBICTYTIAIOT Pa3IMYHOTO POIa BO3MEHCTBHS Ha IUIOL,
NPUBOIANIAE K TEHETHYECKH JCTCPMUHHPOBAHHOMY
W3MEHECHHI0 (UOPHIUIOreHe3a BHEKJIETOYHOTO Mart-
pukca. K TakuM MyTareHHBIM (akTopaM OTHOCSTCS:
HeOaronpusTHasl 3K0oJIorHYeckas 00CTaHOBKa, HEIOJ-
HOLIEHHO€ NHUTAaHUE U BPEJHbIC MPUBBIUKU MaTepw,
CTPECCHI, OTATOLIEHHOE TeUeHHe OEPEeMEHHOCTH U TIp.

Hexotopsle ucciaenoBaTenu ykas3bIBaoT Ha MaTo-
TeHETUYECKYI0 POJIb THUIIOMarHueMHUH B Pa3BUTHU CO-
€AMHUTEIbHOTKAaHHON OMCIUIa3UM, OCHOBBIBASCH Ha
BBISIBIICHHUH JIe(UINTa MarHUs IPU CIEKTPAILHOM HC-
CIIEZIOBAaHUH BOJIOC, KPOBH, POTOBOH JKUAKOCTH. CHH-
Te3 KoJUIareHa B opraHmsMme koxupyercs 6omnee 40 re-
HaMH, B OTHOILEHUU KOTOPBIX omucaHo cBbie 1300
BUAOB MyTamui. DTO0 0OyCIOBIHMBAET pazHOOOpasue
KIMHIYCCKUX TIPOSIBICHUH COCTUHUTEIHHOTKAHHBIX
JIACTIIA3UM U YCTIOXKHSIET UX ITUAarHOCTHKY. JlaHHbIE O
PaclpoCTPaHEHHOCTU TUCIIIa3UM  COEAMHUTEIbHON
TKaHU Pa3sHOPEUHUBHI, YTO OOYCJIOBIEHO Pa3IMYHBIMU
KJI1acCU(UKAIIMOHHBIMU M JTUATHOCTUYECKHMHU TOAXO-
Jamu. PacnpocTpaHEeHHOCTh OTAEIBbHBIX MPHU3HAKOB
HJCT umeer nonoBo3pacTtHble pa3zmuuus. Ilo cambim
CKPOMHBIM JIaHHBIM TI0Ka3aTeNN PACIPOCTPAHEHHOCTH
H/CT, no MmeHs111€# MEpE, COOTHOCSTCA C paclpocTpa-
HEHHOCTBI0O OCHOBHBIX COIHMAIFHO 3HAYMMBIX HEWH-
(hexmoHHBIX 3200neBanwii [ 1]. Hemuddepennuposan-
Hasl IUCIUIA3US COCTUHUTEIFHOW TKaHU JUATHOCTUPY-
ercst B Poccum gocratouno wacto: okono 1:5 [2], 8,5 %
B BbIOOpke u3 400 wuemoBek. Upe3BhIUaifHO BETHKO
gucio HACT, rpynmupyromuxcst B CXOAHbIE M0 BHEII-
HUM W/WJIM BHCIEPabHbIM MpU3HAKaM (EHOTHUIIbI,
UIeHTU(HUIMPOBATH KOTOPbIE M3-332 TPYIHOCTEH HpO-
BEJICHUS MOJIEKYISIPHO-TEHEeTHYECKUX HCCIIeIOBaHNI
3a4acTyI0 HE PEJCTaBIsIeTCS BOSMOXHBIMU [1].

[IpuMeHHUTETPHO K KOJIEHHOMY CyCTaBy, KOTOPBIHA
SBIISICTCS. BTOPBIM TI0 YacTOTE JETeHEPaTHBHBIX 3200-
JICBaHUI CYCTaBOB IIOCIIE Ta300€JPEHHOT0 CYCTaBa, HO
ropa3mo 0ojee YAOOHBIM B «TEXHHUYECKOM ITOAXOICH
JUIL  yIBTPa3BYKOBOH TUATHOCTHKH, TaKXe CyIIe-
CTBYIOT CBOM KPUTEPHUH OIpPEIeNCHHUs TUCIUIa3HUH CO-
eJUHUTEIbHON TKAHU.

K HHM OTHOCSATCS Takue, Kak: BBICOKOE CTOSHHE
HA/IKOJICHHHUKA, YIUIOMIEHNWE MaTeuiohpeMopaIbHOi
OTIOpBI, CMEIIECHNE HaJIKOJIEHHUKOB, TaTOJOTHYECKUE
U3MEHEHUS B ylIep>KUBATENsIX HAJKOJIEHHHUKA, 1aTOJO0-
TS CyXOXKWINH (TEHIMHONATHH ) M KaIICYJIbHO-CBSI304-
HOTO anmnapara KOJCHHOTO CycTaBa.

CoBpeMeHHass MOJENb Pa3sBUTHA TEHIUHONATUU
paccMaTpUBaeT JaHHYIO NATOJIOTUIO KaK eJUHBII Mpo-
LeCC, COCTOSIIIUNA U3 TPEX CTaauil: peaKTUBHAs T€HAU-
HOTaTHs, Ae(PEeKT BOCCTAHOBICHHUS U JAETCHEPAaTHBHAs
TEHIWHOIATHS.

Kak moka3aHo B HCCIEIOBAaHUAX, IMOCBSIIEHHBIX
3TOH MpobIeMaTHKe, B HEITOBPEKICHHBIX CYXOXKMITHAX

WMEHHO JIeT€HEPaTUBHBIHN, a HE BOCIAJIUTEIbHBIN MPO-
L[ECC JISKUT B OCHOBE YKa3aHHBIX BBIIIC M3MEHEHUI
[4], HO B COBpEMEHHOI 0Te4eCTBEHHO! TUTEpaType 10
CHX TIOp C 3aBUJHOU PEryJSIPHOCTBIO YHMOTpPeOsieTcs
TEpMHH «TCHIMHUT». BocnanurenbHast MoJenb pa3By-
THSI TEHAMHONIATUH NPEIoIaraeTcs py pa3pbiBax cy-
XOXWJINH, HO U B 3TOM clIy4ae MoCcJeHHE UCCIIe0Ba-
HUSl HE NOATBEPKAAIOT KJIACCHUECKYI0 BOCHATIUTEINb-
HYIO PEaKIHIO (BBIABICHHBI POCT IMKIOOKCHUTEHA3bI
2, npocrargaiauHa E2 u fp. IUTOKMHOB HE MOATBEP-
KIIAaeT BOCHAIHUTENBHYI0 MOJAENb KaK IEPBOIPHUUHY
WM KIIFOUEBOH (hakTop maTorenesa) [5].

[TepuapTukynsipHble MOpakeHUS (TCHIUHUTBHI,
SMHUKOHJWINTHI, IPYTUE SHTE30IaTHH, OYPCHUTHI, TyH-
HENbHBIE CHHJPOMBI) BCTPEYAIOTCS Yy MAIMEHTOB C
HACT (¢ cuHIpOMOM THUIEPMOOHIBHOCTH CYCTaBOB)
JIOCTOBEpHO dalle, 4eM B nomyismuu. Kax mpasuio,
OHHU BO3HHUKAIOT B OTBET Ha HEOOBIYHYIO (HETIPHBHIY-
HYI0) Harpy3Ky Wil MHHUMaJIbHYIO TPaBMy, HE TOBOPS
YK€ O 3HAUMTEIbHBIX HArpy3Kax, BCETAa BCTpEUaro-
HXCsl B MPOQECCHOHANBHOM criopTe. B 3T0il cBs3M
BBIIBIICHUE TPU3HAKOB JHCIUIA3UH KOJIEHHOTO CyCTaBa,
a TaKKe INPHU3HAKOB MOKIMHMYECKOW TCHAMHOMATHUH
nMeeT OOJBIIOE NMPHUKIATHOE 3HAYCHUE IUIS JICUCHHMS,
peabunuranmu 1 nporao3a ocnoxaernit HJCT.

Heabio npeacTaBIeHHONW PabOTHI SIBIAETCS HC-
ClIeZIOBAaHHE JAHHBIX JIy4eBOH TUATHOCTUKU OIOPHO-
JBUTATEIBFHOTO amnapara MalieHTOB (KOJEHHBIA Cy-
CTaB), 00yCJIOBJICHHBIC HeCTIeU(UICCKOH TUCTIIa3nueit
COC/IMHUTENILHOM TKaHM IS NPO(UIAKTHKH, paHHEH
JUArHOCTHUKH, TPOrHO3UPOBAHUS TEUECHUS U OCIO0XKHE-
HUMH, a TAK)KE COCTABIICHUS TUIaHA JICYCHUS U peaOmin-
TallMOHHBIX MEPONPHUITHI

Marepuajbl 1 METOABI.

- nHCTpyMeHTaNbHEIe (Y3 ]1)

- Je4e0HO-peaduInTaIIHOHHEIC
(ymapHO-BOJTHOBAs Teparmsi)

JI1g TMarHoCTHKM HCIOJIB30Bajach COBpEMEHHas
JUAarHOCTHYECKasl amlmaparypa BBICOKOTO M 3KCIEPT-
Horo kiacca (Aixplorer V6 Supersonic, Samsung
UGEO H60, Samsung Medison A30). Bcem nanues-
tam rpynn 1 u 2 BemmonHeHo Y3U KOJeHHBIX CyCTaBOB
(118 cycraBoB). OrnicHHBaeMbIe TapaMeTphL:

PacmionoxeHne HaKOJIEHHNKA OTHOCUTEIIEHO Me-
JMATBHOTO MBIIIENKa O€APeHHON KOCTH, CTPYKTypa U
9XOTEHHOCTb, (GPUOPHIIIAPHAs apXUTEKTOHUKA CYXOXKH-
JIMSL YeTHIPEXTIaBOM MBIMIIBI Oeapa M COOCTBEHHON
CBSI3KH Ha/IKOJICHHUKA.

B xauectBe neueOHO-peaOMIMTAIIMOHHBIX MEpO-
HpUSITHIT 00CIIeJOBaHHBIX UCIIOIB30BAJICS METO/I PaIn-
anpHOW ymapHO-BoJHOBOW Teparmuu (YBT) ¢ ymprpa-
3BYKOBBIM KOHTpoJieM 0 u nociie YBT. Jluna ¢ npu-
3HaKaMHW TEHIWHOIIATUHU B Bo3pacTe oT 18 yer (bonee
paHHHMH BO3pacT — NPOTHBOIIOKa3aHWe) ObUIM MOJe-
JIEHBI Ha 2 TOATPYTIIBL:

1-oit noarpymme (A) npooaunace YBT, ympax-
HEHHS JJIs CTAOMIIN3AIMN KOJICHHOT'O CYCTaBa U yKperl-
JIeHns1 cOOCTBEHHOM CBS3KM HAJKOJIEHHHMKA, MAacCax,
HECTEpOUIHBIE TPOTHBOBOCIIAJIUTENbHbIE IpenapaThl
(HIIBC).

2-as noarpymnna (b) He nonyuyana neuenne YBT:
MM MIPOBOJIMIINCH YIIPAKHEHUS U CTAaOMIN3AIH KO-
JICHHOTO CycTaBa M YKpEIUICHHs! COOCTBEHHOI CBSI3KH
HaJIKoJIeHHHKa, Maccax, HIIBC.

MEpOIPUATHS
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B o6enx noarpynmnax no nposenenust YBT otuer-
JMBO BBIBJIINCH MPU3HAKA TEHAWHOMATHH: YTOJIIIE-
HHUE CYXOXXWINH, HEOTHOPOAHOCTh CTPYKTYPHBI, U3Me-
HEHHE 9XOT€HHOCTH.

BrimonneHo Bcero 5 ceancoB panuanbHoit YBT ¢
WHTEPBAJIOM 7 JHEH, IVINTEIBHOCTh CEaHca - 7 MUHYT.
VYipTpa3sBykoBasi TUAarHOCTHUKa (KOHTPOJB) B 00EHX
MOTPyTIaX MPOBOJMIACE Yepe3 2 U 6 MecsIeB.

Pe3ysibTaThl HeCIeJ0BAHUI U UX 00Cy:KAeHHE.

PesymnbraTel oOcnemoBaHus OCHOBHOW TPYIIIBL:
BbISABJIEHO 11 ciydaeB peakTuBHOU

TCHOWHONATHN  CYXOXXHIHS  YETBIPEXTJIaBOH
MBIIIIBL Oesipa, 7 cilyyaeB TEHAMHONATHUH COOCTBEH-
HOM CBS3KH HAJIKOJICHHUKA, 3 CiIydas HapyIIEHHUs BOC-
CTaHOBJICHUS COOCTBEHHOW CBSI3KHM Ha/IKOJICHHUKA.

PekTtusHasna
TeHAMHonaTuA

HopmanbHoe
cyxoxunue

H Hopma m Patella alta

-

HapyweHune
BOCCTAHOBNEHMA

Pucynox 1. - Pesynomamut 06cne0o6anus 0CHOSHOU epynnbl. 3a8UcCUMOCHb 8bIPANHCEHHOCY MEHOUHONAMUY OM
Haauyus CUHOpoOMa Hecneyuuueckoll COeOUHUMeNIbHOMKAHHOU OUCHIA3UU.

HopmanbHoe cyxoxuame

PeKkTnBHaA TeHANHONATMA

B Hopma M Patella alta

0 ,f

Pucynok 2. - Pesynomamul 06Cc1€008aHUSL KOHMPOAbHOU 2pYynnbl. 3a8UCUMOCHb 8bIPANCEHHOCMU MEHOUHONA-
Mmuu Om HAIUYUs CUHOPOMA HECNeyUPUUecKol coeOUuHUMEIbHOMKAKHOU OUCNIA3UL 8 KOHMPOIbHOU epynne.

B rpymme koHTpons noctoBepHO pexe (p<0,01)
BBIIBIISIFOTCSI TIPU3HAKA TEHAWHOMATHY W HE BBISBIISI-
FOTCSI IPU3HAKK HAPYILIECHUST BOCCTAHOBIICHUS CYXO0XKH-
nvsi. BeisiBiieHO 2 Ciiydast peaKTHBHOW TEHIMHOIATHH
COOCTBEHHOU CBSI3KH HaJIKOJICHHHKA.

He BoIsBIIEHO tocTOBepHBIX paznuunii (p>0,05) B
4aCTOTE BCTPEIAEMOCTH BBICOKOTO CTOSTHUS HA/IKOJICH-
HUKOB Y JIUI] OCHOBHOM IPYMIIBI U TPYIIBI KOHTPOIIS

Pe3ynbraThl KOppENSIIMOHHOTO aHaln3a MOKa-
3aJIH:
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1) Hanunuue npusnakos cunapoma HJICT (Bbico-
KOE€ CTOSIHUE HAJIKOJICHHUKOB)

U TEHJUHOIATUU CYXOXKUIHS 4-X TTIaBON MBIIII{BI
6empa 0,540 (p < 0,01)

2) Hanwuuune npusnako curapoma HICT (Bsico-
KOE€ CTOSIHHE HaJIKOJICHHHUKA) U

TEHJIUHONATHN COOCTBEHHOH CBSI3KM HaJKOJICH-
nuka 0,630 (p < 0,01)

3) Hanwuuue npusnako curapoma HICT (Bsico-
KOE€ CTOSIHHE HaJIKOJICHHHUKA)

2 cTtaauy TeHAUHONATHH (HapyIIeHUEe BOCCTaHOB-
nenust) 0,760 (p < 0,01)

Pe3ysbTaThl Ne4e0HO-pea0dMINTALIIOHHBIX Me-
PONPUATHI.

B rpynne A uepe3 2 mecsna mnocie HOCIETHETO
ceanca YBT B 53,3% ciyuaes (8§ 4emoBek) oTMedanach
HOpPMaJIM3alMsl XOCTPYKTYPbl M yMEHBILICHUE TOJI-
IIMHBI CYyXOKUIUS (MOJTOXKUTEIbHAs ANHaMUKa). Yepes
6 mecsueB — 73,3% nauueHToB (11 uenoBex) umenu
MOJIOKUTETbHBIE  3XOrpadueckue W3MEHEHHs. B
rpynne b (rae He mpoBoamIocs NedeHue) — yepe3 2 u 6
MecsmeB — 6,7% (1 gen.) u 13,4% (2 wen.) cooTBet-
CTBEHHO.

e e e o

OFNW-RUTIOY~00O O NW-RUICHY~I00

rpynmna A (moJiy4anTt
VYBT)
10 JICYEHUA
¥ yepes 2 Mecdlla MOCJIE JICYEHUS

rpynna b (rpynna
KOHTpoJis 0e3 YBT)

Pucynox 3.
Konuuecmeo nayuenmog ¢ npusHaxamu meHOUHONAmMuu 00 u nocie jevenuss memooom paouaivtou YBT.

3akiouenue

VY npodeccHoHATBEHBIX CIIOPTCMEHOB TOCTOBEPHO
Yare BCTPEYaroTCs YIAbTPA3BYKOBbIE MPU3HAKH TEH/IH-
HOTIATHH PA3IMYHON CTETIeHU TSHKECTH. JJOCTOBEpHBIX
pa3nUuUnii B YaCTOTE BHISBICHHS YIbTPa3BYKOBBIX MIPH-
3HAKOB JWCIUTACTHYSCKUX M3MEHEHHH KOJCHHOTO CY-
CTaBa B IpyMNIax HE BBISBICHO. BBISABIEHBI CUIIbHBIC
KOPPEISAIIOHHEBIC CBA3U MEX]y HAJTMYHUEM IPU3HAKOB
HACT wu pa3BuTHeM TEHAWHONATHH TPH YCIOBUH
HAJIMYMs ~WHTCHCHBHBIX  (DU3MUYSCKUX  HArpy30K.
Hawubonpnme nokasarenu KOppeJISIIUOHHOTO KO3 hH-
neHTa [IupcoHa BEHISBICHBI MPU CPABHEHHH HATHYUS
npusHakoB HJICT u BeIpakeHHBIX CTaAul TeHIUHONA-
THH.

B naHHO# paboTe HCIOIB30BAHHBIA HAMH METOJ
paauanbHON yIapHO-BOJHOBOW TepANMK IPH TSHINHO-
MaTHAX TOATBEPAWI CBOKO 3()()EKTHBHOCTH: OTMEYa-
Jach HOPMAaJU3allisl 3XOCTPYKTYPHl W YMEHBIICHHE
TOJILIUHBI CYXOKUJIHSL.
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Abstract

Endomyocardial biopsies of patients with chronic alcoholism of 2-3 stages and arrhythmia or cardiac con-
duction disturbances were studied by means electron microscopy and semithin sections. It was found that morpho-
logic pattern of alcoholic cardiomyopathy were obtained not in all patients with chronic alcoholism. The questions
of morpho- and pathogenesis of alcoholic cardiomyopathy were discussed.

AHHOTAN NS

Brutn n3yueHs! YHIOMHOKapIHaIbHbIE ONONTATH! OONBHBIX XPOHUYECKHUM aJIKOTOIM3MOM 2-3 CTaJiu ¢ Hapy-
HICHUSIMUM PUTMAa CEPALIA WK BHYTPHUKEILYJOYKOBOM IIPOBOAUMOCTH METOIOM JIEKTPOHHONM MUKPOCKOIIMM U Ha
MOJYTOHKHX cpe3ax. Mopdorornieckas KapTHHA aTKOTOJIFHON KapAHOMHUONATHH Oblla 0OHAapy>KeHa He y BCEeX
ManMuCeHTOB € XPOHUYCCKUM AJIKOT'OJIM3MOM. O6CY)KI[8.IOTC$[ BOIIPOCHI MOp(i)O- H [TIaTOr'eHEe3a aJIKOrOJIBLHOM Kapauno-

MUOIIaATHUH.

Keywords: chronic alcoholism, alcoholic cardiomyopathy, myocardium ultrastructure.
KiroueBble €10Ba::XpOHMYECKUI aJIKOTOJIM3M, ajKOTOJbHAs KapAWOMHUOMNATHS, YIbTPACTPYKTypa MHO-

Kapa.

X0pouIo U3BECTHO Pa3pyLUIUTEIILHOE BIUSHUE aJl-
KOTOJI1 HA MHOKap/, B TO K€ BpeMs CyIIeCTBYeT MHe-
HHE, YTO MaJIble JIO3BI ANKOT O MpexynpeKaaioT pas-
BUTHE KOPOHAPHOTO aTepockieposa [1,2 |. Ankoross-
Hasl KapJIMOMHOTATH, KaK 3TO ObUIO MOKa3aHO HAMH
panee, B 30% ciryuaeB sBIII€TCS IPUYMHON BHE3AITHON
cepaeyHoi cmeptu [ 3 ].

OnHaKo, HM y KaXKAOTO 3JIOYIOTPEOIISIONIETo aj-
KOTOJIeM DPa3BHUBAETCsl 3TO T'PO3HOE 3abosieBaHUE, HE
M3BECTHA 3aBHCUMOCTH OT JI03BI U JJIUTEIHHOCTH YIIO-
TpeOyeHusT ankorois. B cBs3uM C BbIMIECKAa3aHHBIM
HaMH¥ OBIIO MPEANPHHATO PETPOCTIEKTUBHOE HCCIIENO0-
BaHUE MHOKap[a OOJBHBIX XPOHMYECKUM aJIKOTOJIU3-
MoOM 2-3 cTaaui.

Matepuaa u MeTOABI HccIen0Banus. b uc-
CJIC/I0OBAaHBI SHIOMUOKApIUaIbHBIE OMONTATHI 24 00IIb-
HBIX MY>KYUH B Bo3pacTe oT 28 10 52 neT (cpeHui BO3-
pact 37 ner),a Takxke 11 MyX4uH B Bo3pacte OT 55 10
66 net (cpenuuit Bozpact 59 yeT), KOTOpBIE JIEUMINCH
B HAPKOJIOTMUYECKON KIMHUKE OT XPOHUYECKOro ayKo-
roim3Ma 2-3 cTaauu, HO B CBS3U ¢ OOHAPY>KEHHBIMH Y
HUX HApyHIICHWSAMHU PHUTMa cepala (mapoKCHu3MaslbHas
TaXWKapaus, SKCTPACHCTONHS, MepLaTelbHas apHT-

MUS) WM HApPYIICHUAMH BHYTPHXKEIyIOYKOBOH MpO-
BOJIMMOCTH, OBUIHM TIEPEBEACHBI B KapAUOJIOTHUECKYIO
KIMHUKY A1 YTOYHEHUS AMarHo3a. Y 3TUX OOJBHBIX
HE OTMEYaJIoCh NMPHU3HAKOB HEJOCTATOYHOCTH KPOBO-
oOpalleHns, paclIMpeHusi KaMep cep/ua, reMoaAnHa-
MHUYECKH 3HAYMMBIX CTEHO30B KOPOHAPHBIX apTEepHi.
Muoxkapa 3abupann BO BpeMs IPOLIeaypsl KOPpOHapo-
BEHTPUKYJIOTpauy U3 IIPABOTO WIIN JICBOTO JKEIYI04-
KOB M MEXKEITyI0UYKOBOM neperopoaxu. TkaHb puKcH-
poBanu B 3a0ydepeHHoM napadopMaibACTHIe, TOCT-
(UKCHpOBaIM B OCMHEBOW KHCIIOTE, MOCIe Aerupara-
mun  3ammBaM B Apamgur.  Ilomytonkme u
YIBTPATOHKHE CPEe3bl MPUTOTABIMBAIN HA YIBTPAMHUK-
poromax LKB u Reichert, kourpactupoBami n okpa-
LIMBAJIM U IPOCMATPHUBAIIH B 3JIEKTPOHHOM U CBETOBOM
MHUKPOCKOTaxX

PesyabTaTsl 1 ux o6cy:xkaenune. [Ipu ceetoontu-
YECKOM U3yYEHMHU NOITYTOHKHX CPE30B MPAKTHUYECKH Y
BCEX MAllMEHTOB OTMeualach HEPABHOMEpHAs THUIEp-
Tpodusi KapJHOMHOLMTOB Hapsay C BBIPKEHHOH HMX
atpodueit (Puc.1), y O0nbHBIX cTapiieil BO3pacTHON
rpynmsl (CpeaHnii Bo3pact 59 JieT) BBIBISINCH MHO-
YKECTBEHHBIC YIACTKH KUPOBOH TKAHW B HHTEPCTHIINU
MHOKapa.
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Puc.1. Hepasrnomepuas eunepmpous u ampodus kapouomuoyumos nayuenma 28 nem. Ionymonkuii cpes,
OKpACKa 2eMamoxcunuHom u 203unom.x400.

DJIeKTPOHHOMHUKPOCKOIIMYECKH B OTIEJIBHBIX KapJAMOMHOIMTaX OTMEYAINCh YYacTKH aTpodUH W JH3Hca
MHOGHOPUILL, TIOSIBIICHHE JIUMUAHBIX BKIoueHuit (Puc.2).

Na”

| = ? " <y AP e
Puc.2 Ampous u ruzuc muogubpunn, runudHas UHGUILMPAYUsL, YAIOMHEHUEe MAMPUKCA MUMOXOHOPULL 8
Kapouomuoyume 0601bHO20 ankoconuzmom 35 nem. Yaompamonkuii cpes. X13000.

MUTOXOHIPHUY BBITJSIICIA HM3MEIbUCHHBIMH, C  IIMEHTOB crapiie 55 siet. KaHambIpl capKoIuia3MaTHye-
IDIOTHBIM MaTPUKCOM. BBISABISUIMCH 30HBI MUKPOMHTO-  CKOTO PETHKYJIyMa OBLTH YMEPEHHO PACIIUPEHBL, B TO
xoHApHo3a. Habnronanock mosiBiicHHE OONBIINX KOMH- K€ BPEeMs MOSIBILIMCH KPYITHBIC BAKYOIH PSIOM C s-
4YeCTB TUMO(QYCIUHOBBIX BKIIOYCHUH, 0coOeHHO y ma-  pom (Puc.3).
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Puc.3. Ho;zeﬂenue KPYRHbIX 6AKYOJIel 6 KapOuOMuouumax O0KOJLO ﬂ()pa y 6OJZbH020 XPOHUHECKUM ANIKO2OIUIMOM
41 200a. x13000.

OnucaHHBI HAMH paHee KOMIUIEKC MOpP(HOIIOTHy-
YECKUX W3MEHEHUH, XapaKTEepHBIX Ui aJIKOrOJIbHOU
KapanoMuonaTuy,[3], oOHapy)keH B HACTOSIIEM FC-
CIeZIOBaHUH y 15 OONBHBIX XPOHUYECKAM aJIKOTOJIH3-
MOM CO cpenHUM Bo3pacToM 37 et (62,2%).00Hapy-
JKCHHbIE M3MEHEHHsI MMEIH JIOKAIbHBIN Xapakrep, U
CTENEeHb MX PaclpOCTPaHEHHOCTH ObLIa JTOCTATOYHO
HHU3KOH. Y MalMeHTOB CTapIIel TPYMIbL, CO CPEIHUM
BO3pacToM 59 5ieT, 3TH NpU3HAKUBHIABIEHH! y 11 manu-
€HTOB, B 72,7% cny4yaeB. Ho Hu B ogHOM rpymie 60mb-
HBIX HE ObIJI0 00HAPYKEHO PACIIUPEHHUS KaMep cep/la,
a TaK)Ke OTCYTCTBOBAJIH JKaJIOOBI C X CTOPOHBI O 00X
B CEpJIIC U APYTHe CyObEKTUBHBIC JKATOOHI.

YV onmHOrO marueHTa ObUTH BBISIBICHBI MOPQOIIO-
TMYECKHE TPH3HAKH XPOHHYECKOT0 MHOKapaurta. Y
OCTAaBIIUXCA TALIHCHTOB OBUTH TOJBKO IPH3HAKH H3ME-
HEHUI CO CTOPOHBI MUKPOLIMPKYJIITOPHOTO Pyciia, KO-
TOpBIE OTMEYAIUCH y BCEX OOJIBHBIX XPOHUYECKUM aJl-
KOTOJIM3MOM. DTH U3MEHEHHS 3aKJII0YaINCh B UCTOH-
YeHUM  KaOWUISIPHOM  CTEHKH,  IEPeroJHEeHUU
KanmusipoB GOpMEHHBIMH DJIEMEHTaMH KPOBH C aJire-
3uell MeMOpaH JICHKOIUTOB, TPOMOOIIMTOB ¢ MeMOpa-
Hamu SHAOoTemHouToB (Puc.4 ). Bokpyr mukpococy-
JIOB OOHapy>KMBaJICs BBIOT OEKOBBIX Macc, OTMeda-
JI0Ch ¢ubpruHOMTHOE HaOyxaHue CTPOMBI,
TOMOT€HH3alUsl CTEHOK apTepHOIL.
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Puc.4. Aozezus hopmennvix snemenmos Kpogu K UCHOHYEHHOU KANWIAPHOU cmenke y 60avho2o 55 nem.
Bepxnuti cnumox — aoeesus netikoyuma.x9000. Huocnuil cnumok — adeesust mpomooyuma.x 12000.

dakT HaTUUusA IPU3HAKOB, XapaKTECPHBIX JJId aJI-
KOTOJIbHOW KapAHMOMHUOTIATUN HE y BCeX OONBHBIX XPO-
HUYECKUM aJIKOTOJM3MOM 2-3 CcTagud, HMMEIOIINX
HapyIICHUS PUTMa CepAlla W BHYTPHIKEITYTOYKOBOU
MPOBOJIUMOCTH TOBOPHT O TOM, YTO 3TO 3a00JCBaHUE
pa3BUBaeTCs HE Y BceX OOJBHBIX alIKOTOIU3MOM JIaXKe
Ha 2-3 ctaguu 3a00JIeBaHUs.

Jaxxe y Tex OOJBHBIX XPOHHYECKHM aJIKOTOJIH3-
MOM, Y KOTO HaMHu ObLIH OOHApYXKEHBIYJIbTPACTPYK-
TypHBIE ¥ THCTOJOTHYECKHE NPHU3HAKH aJKOTOIBHON
KapAMOMHOTIATHH, PACIIPOCTPAHEHHOCTh 3THX U3MEHE-
HUH ObLIa JOKAJIbHON. Y OOJNBHBIX CTApIIeH BO3PACT-
HOW rpynIsl (cpeIHui Bo3pacT 59 1et), co CpoKoM 3I10-
ynotpebiieHus ankorosem 6ojee 20 JeT, MPOLEHT Ha-
[UCHTOB c MpU3HAKAMHA AJIKOTOJIEHOM

kapauomuonaTuu Obul Beiie (72,7%), omHako He y
BCEX MAI[MEHTOB OBbUIN BBISBICHBI OTH PU3HAKH.

B macrosmee Bpems XOpOIIO W3BECTHHI MeXa-
HU3MBI Pa3BHUTHS AJIKOTOJIEHON KapIMOMHOIIATHH, CBSI-
3aHHbIE C HapyLIEHHEM SHEepProoOpa3oBaHUsl, OKCHIA-
TUBHBIM CTPECCOM, amomnTo3oM, ayrodaruen [ 4].
OOBIYHO aNKOTOJNbHAsE KapANOMHUONATHS B Tpoliecce
CBOETO Pa3BUTHUS IEPEXOAUT B JIMIATALIOHHYIO, Pa3-
BHBAETCS TSDKETAst cepieuHasi HeAOCTaTOYHOCTh C TIec-
CHMHUCTUYECKHUM MPOTHO30M.[5]..

W Bce ke ankoronbHas KapIAOMHUOIIATHS Pa3BU-
BAeTCS HE y BCEX 3TIOYHOTPEOIIAIOMMNX aJIKOTOJIEM, TO-
yeMmy? B HacTosmee BpeMs yke 0OHapyKEeHbI TaHHBIE
0 TeHETHYECKU3H NPEeNpCIIONOKEHHOCTH K Pa3BUTHIO
9TOM Gone3Hu [6,7].
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3AKJIIOYEHHE: IIpoBeaeHHOE HCClEeNOBaHHUE
MI0Ka3aJIo, 9To y 60JIee MOJIOIBIX OOIBHBIX aJIKOTOIN3-
MoM 2-3 craguu (cpenHuil Bo3pacT 37 JeT) MpHU3HAKK
TKaHEBBIX U KJIIETOYHBIX H3MEHCHHN, XapaKTePHBIX JJIS
AJIKOTOJILHOM KapIHOMHUOIIATHH, OOHAPYKEHBI B 62,2%
ClIydaeB, a B IPyIIE CO CPEAHUM BO3pacToM 59 ser B
72,7% cnyuaeB. BrionHe BeposTHO, YTO C BO3pacTOM U
YBEJIIMYCHHUEM BPEMEHH YIOTPEOICHHUS aIKOT OIS H3Me-
HEHMs HapacTaloT, HO Jake NPH 3JI0yNOTPeOICHUHN all-
KoroJieM Ooiee, ueM 20 JeT, BRIIBIAIOTCS HE Y BCEX Ia-
I[UCHTOB.
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Abstract

Blastocystis spp. are widespread in the human population zooanthroponoses. Despite numerous studies, their
pathogenic properties and a possible role in the development of diseases of the gastrointestinal tract (GIT) are still
the subject of discussion. The absence of specific symptoms in persons with blastocystosis may indicate only an
indirect role of this protozoan in diseases of the gastrointestinal tract. Scientific studies aimed at establishing the
pathogenic potential of different subtypes of Blastocystis spp. Competitive or cooperative interaction in the intes-
tinal microbiota remains relevant. Obtaining scientific data requires the use of modern molecular biological, ge-
netic methods, in vitro and in vivo research. At the same time, diagnostic tests for clinical purposes must be inex-
pensive and reproducible. To a greater extent, routine microscopy meets these criteria. Diagnostic studies are ad-
visable to carry out according to clinical indications.

AHHOTALUA

Blastocystis spp. sSBISFOTCS ITHPOKO PacIIPOCTPAHEHHBIMH B YEIOBCUECKOM MOMYIISAIIMA 300aHTPOTIOHO3aMH.
HeCMOTp}I Ha MHOTOYHCJICHHBIC HUCCJICAOBAHNA, HX ITIATOTCHHBIC CBOMCTBA M BO3MOJKHAs POJIb B pa3BUTUHU 3a00-
neBaHUH xenmynouHo-kumeyHoro TpakTa (JKKT) mo cux mop sBisAroTCs npeaMeroM Auckyccuit. OTCYTCTBHE CTIe-
III/I(I)I/I‘IGCKI/IX CUMIITOMOB Y JIMII C 6J'IaCTOI_[I/ICT030M MOKCT YKa3bIBaTh JIMIIb Ha KOCBECHHYIO POJIb 3TOT'O HpOCTeﬁ—
mero npu 3a0oneBanuax JKKT. AKTyaHLHBIMPI OCTArTCs HAYYHBIC UCCIICAOBAaHN A, HAITPABJICHHBIC HAa YCTaHOBJIC-
HHE TATOTCHHOTO MOTEHIMana pasHeix cyoTurnoB Blastocystis Spp., KOHKYpEHTHOTO HWIIH KOOIEPaTHBHOTO
B3aI/IMOIleI>'ICTBI/IH B MI/IKp06I/IOTe KHUIICYHHUKA. HonyquI/Ie HAay4YHBIX JTaHHBIX Tpe6yeT HCIIOJIb30BaHUs COBPCMCH-
HBbIX MOJ'IeKyJ'I)IpHO-61/[0J'IOI“I/I‘-IGCKI/IX, TFCHCTUYCCKUX METOAO0B, ITPOBCACHUA I/ICCJ'IeZ[OBaHI/Iﬁ in vitro uin ViVO. B 10
K€ BpEMs, TUArHOCTUYCCKUE UCCICAOBAHUA I KIIMHUYCCKUX ueneﬁ JOJI2KHBI 6bITI) HCIOPOTrMHU U BOCIIPON3BO-
JUMBIMH. B Oouiblieii crenenn TakuM KPUTCPUAM OTBCYACT pPYTHUHHAA MUKPOCKOIIH. HHaFHOCTH‘IeCKI/IG HCCIICOO-

BaHUA uenecoo6pa3H0 MIPOBOAWTH MO KIIMHUYCCKUM ITOKAa3aHUIM.

Keywords: invasion of Blastocystis spp., prevalence, diagnosis.
Kuarouesbie ciioBa: unBasus Blastocystis spp., pacnpocTpaneHHOCTb, AUATHOCTHKA.

Jlo HacToAIIero BpeMeHH He IpeKpalaeTcs Juc-
KyCCHsl O KIIMHUYEeCKOM 3HaueHUU MPOCTEHIINX (IyKa-
puot) Blastocystis spp. u ux maToreHHOM MOTEHIIHATIE.
[TpoBeneHHBIMH UCCIIEOBAaHUAME ObLIA TIOKa3aHa BbI-
cokasl pacmpoctpaneHHOCTh Blastocystis spp. B geno-
Bedeckoil momynsamun. [lo maHHBIM psita aBTOpPOB, Ya-
CTOTa BBISBICHUS 3TOTO MpOCTEiIero kKoaebiercs oT
10-15% B pa3ButhIx cTpanax g0 50-100% B pa3BuBato-
muxcs [1, 2]. B uenom pacnpoctpanennocts Blasto-
CystiS Spp. B YeNOBEUECKOW MOMYJISAIUM BBIIIE, YEM
JPYTUX MATOr€HHBIX MPOCTEHINNX, Takux kak Giardia,
Entamoeba u Cryptosporidium [3]. Cornacuo Hammm
uccliefoBaHusM, poBeaeHHbIM B 2017-2019 rr., BBIsAB-
nenue Blastocystis spp. cocraBmsuio (5,2+0,8)% ot
YHCcIa JIML, 00CIEeIOBAHHBIX C AMArHOCTUYECKOH Iie-
abto. [Ipu 3TOM, cpeim BceX BBISIBICHHBIX TPOCTEHIIINX
Blastocystis spp. coctaBnsimu 87,5 %; Cryptosporidium
spp. — 7,5 %, Giardia lamblia — 5,0 %. [4]. Bmecte ¢
TeM, poib Blastocystis Spp. B kauecTBe maToreHa Wiu
CUMOMOHTA KHUIIEYHOH MHUKPOOHOTHI O HACTOSIIETO
BpPEMEHH He ompesenieHa. [1o0 JaHHBIM OJJHUX UCCIIEHO-
BaTeleH, 3TH MPOCTEHIIHE BBHISBISIOTCS B KHIICUHIKE
P 310pOBOI MUKpobuoTe [5, 6]. [Ipyrue aBTOphI yKa-
3BIBAIOT HAa AHTATOHHUCTHYECKOe BiusiHue Blastocystis
Spp. Ha MUKPOdIOPY 3A0pPOBOTO KUIIedHHKa [7]. Bos-
MOKHO TakKyke, YTOo He Bce M30JsITh Blastocystis spp.
SIBJISIIOTCSI TIATOTEHHBIMM M OKa3bIBAlOT HETaTHBHOE
BIIMSIHE HA MUKPOOHTY KHIIeYHHKa. Tak, B Mccieno-
BaHMH iN ViVO [8] OBLIO MOKA3aHO, YTO y MBIIIEH ¢ Oa-
croructHoi wmHBazued (BU) cHmkaeTcs KOIMYECTBO
Bifidobacterium u Lactobacillus. Asrops! uccienosa-
HHS TIPEANOJaraiT, YTO HEKOTOpble H30JaThl Blasto-
cystis spp. ST7 oka3bIBaIOT CBOE IATOTCHHOE AciCTBHE
M3MeHss OaJaHC MUKPOOHOTHI KUIIEYHUKA. AHAIOTHY-
Hble JaHHbIE O BHUPYJEHTHOCTH JIUIIb HEKOTOPBIX
mrammoB Blastocystis spp. u ux BIUSHHKA HA MHKDPO-
OMOTY KHIIIEYHHUKA TPUBOJISATCS U B IPYTUX padoTax [7,
9]. Tlpennomaraercsi, 4to maroreHHocTh Blastocystis

Spp. oOycioBiieHa 00pa30BaHUEM HUCTEHHOBBIX MPO-
Tea3, KOTOphIe CTUMYIUPYIOT KJIETKU CIU3UCTOM 000-
JIOYKU BBIIENATH WHTEPIEHKHH-8, KOTOPBIM, B CBOIO
oyepelb, BbI3bIBACT O0OE3BOKMBAaHME M BOCHAJICHHUE
CIM3UCTOM KullleuHUKa. MccnenoBanus, MpoBeACHHBIE
in Vitro Ha SMUTENUANBHBIX KIETKaX TOJCTOW KUIIKA
YeNoBeKa, MOKa3alld, 9TO OIaCTOMUCTH MOIYJIHPYET
MMMYHHBI OTBET X03HHA, CTUMYJIHPYS 00pa3oBaHUE
MIPOBOCHAIUTENBHBIX IUTOKUHOB [10].

Cnenyer OTMETUTb, UTO JUIsl OLIEHKU U3MEHEHUH,
MIPOUCXOIAMINX B MHUKPOOHOTE, MPOBEICHUS MOHHTO-
pHUHTa COCTOSIHUSA MUKPOOHOIIEHO3a KUIIEYHHKA, a IIPH
HEOOXOUMOCTH — €T0 KOPPEKIHUH, TPpeOyeTCs HCII0JIb-
30BaHUE YHUPHUIUPOBAHHBIX METOANK OOHAPYKEHUS U
UICHTH(PUKALNHA MHKPOOPTAHU3MOB IS TIOJyYCHHS
COIIOCTAaBUMBIX pe3ynbTaToB [11].

PasHopeunBbIMU SBIAIOTCS U PE3YAbTATHI OLEHKU
posiv BY B BO3HUKHOBEHMH U PAa3BUTHUU T'aCTPOIHTEPO-
JIOTUYECKOM MaToyoruu. boabIIMHCTBO UCCIe0OBaHUI
OBLTO TOCBSIIIICHO M3YYCHUIO YaCTOTHI BBIABICHHS U,
COOTBETCTBEHHO, poiu Blastocystis spp. mpu Takowm,
JIOCTAaTOYHO PACIPOCTPAaHEHHOM 3a00JICBaHUHM Kak
cuHipoM pasnpaxkenHoro kumreynuka (CPK). ITo nan-
HBIM o7HMX aBTopoB [10,12,13], BU nocroBepHo varie
Bcrpedaercs y marmertoB ¢ CPK. [Ipyrue uccnenona-
tenu [14,15,16] yTBep K aaroT, 4TO MOJOOHBIE pa3IHIUs
orcytcTByt0T. CPK — 3a00n€Banye HEyCTaHOBICHHON
STHOJIOTHH, JKAT00bI MalMEHTOB W KIMHWYECKast Kap-
TUHA HEPEJKO COOTBETCTBYIOT JUATHO3Y «KOIUT». Y
onpezaeneHHoi yactu nauueHtoB ¢ CPK konur siBis-
eTcsl CIeJICTBUEM He (YHKIMOHAIBHBIX M3MEHEHUH, a
BOCIIAJUTENbHBIX MPOLECCOB B KUIIEYHHKE U, CIE0BA-
TENIbHO, MOXKET OBITH 0OYCIIOBIIEH, B TOM YHCIIE, U T1a-
pasurapHOi wuHBasuel. OOHapyXeHHE B  Kaie
Blastocystis spp. ano OcCHOBaHHE IPEIIOIOKUTH
STHOJIOTHYECKYIO POJb 3TOTO Ipocreiimero mpu CPK.
Knununueckue mnpossieHus, comnpoBoxjatomue bU,
CBSI3aHBI, B 3HAYUTEILHONW Mepe, C MHIUBHUYaTbHBIMH
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OCOOEHHOCTSIMU OpTraHU3Ma B COCTaBOM MHUKPOQIIOPHI
KUIICYHUKA.

Takum 00pa3om, MOKHO paccMarpuBarh JBE TH-
notesbl, o0bscHsronme cBsa3b bW u CPK. IlepBas —
Blastocystis Spp. MoOryT ObITh TPHITEPOM, 3aMyCKaro-
MM U3MEHEHHSI B MUKPOOHOTE M, KaK CIIEJICTBHE, Pa3-
BUTHE U3MEHEHUI B TOJICTOM KHIIEUHHKE, MPOSBIIIIO-
muecs, B ToM yucne, kak CPK. Bropas — opranndeckue
WM (QYHKIMOHAIBHBIE HAPYIICHUS B TOJICTOM KHUIIEU-
HHKE TIPUBOJIAT K ero KojoHm3anuu Blastocystis spp.
BCJIEJICTBHE BO3HUKIINX U3MEHEHUI B Mukpoouote. C
JIpYTOi CTOPOHBI, HOJKEH OBITh MPUHST BO BHIMaHHE
W BapHaHT OTCYTCTBH cBsi3u Mexxy bW u CPK.

IlepBoouepenHol 3amauyeil, MO3BOJAIOLIEH Olie-
HUTH ponb Blastocystis spp. B pa3Butiu matonoruu
XKKT, sBnsiercst BbIOOp aieKBaTHBIX W MH(MOPMAaTHB-
HBIX METOZOB HcciaenoBaHus. [To MHEHHIO psiia uccie-
JloBaTeed, COBPEMEHHbIE METOJbl AuarHoctuku bU
MOTYT J]aBaTh NPOTUBOPEUUBBIE Pe3ybTaThl. JlMarto-
CTHKa YCIIOXKHSETCS B CBA3HM C (DEHOMEHAIBHOH CIO-
COOHOCTBIO JAHHOTO MPOCTEHIIEro K MOINMOpP(HHU3MY.
BospIIMHCTBO aBTOPOB MpH3HAET Hanmuuue 4-X MOp-
(oTunos O1acToMCT: BaKyoJsipHas hopma, rpaHyIsp-
Has, ameOonaHas u ucTHad. [Ipu 3ToM MHOTHE Hccie-
JIOBaTEM YKa3bIBAlOT Ha BO3MOXKHOCTH CYILECTBOBA-
HUS W JpYyrHX MOpQOTHIIOB:  aBaKyOJISIPHOH,
MYJIbTUBAKYOJISIPHOM, TaK HAa3bIBAEMbIX «TUTAHTCKUX»
KJIETOK, IIM30HTOB M TepexoaHbX ¢opm. Kaxkapiii u3
OINMMCaHHBIX MOP(OTUIIOB TaKKe IIUPOKO BapbUPYET B
pa3mepax, GpopMe U BHYTPUKIETOUHOH MOP(OIOTHH.
bracTonmcThl XapakTepu3yTCs HE TONBKO (PeHOTUITH-
YECKHUM, HO ¥ TEHETHYECKIM MHOT000pa3neMm.

Hanmumne maToreHHBIX M HENMATOTCHHBIX T€HOTH-
noB Blastocystis spp. ¢ monumopdHBIME CBOWCTBAMU
IPU OTCYTCTBHM CTaHIAPTH30BAHHBIX METOIOB HICH-
TU(UKAIMH, YCIOXKHAET AWArHOCTUKY W NPUBOJHUT K
omuO0YHON MHTEpIPEeTalluu pe3yIbTaToB 1aboparop-
HBIX HCCJIEIOBAHUM, KaK CIIEACTBUE CTPaAaeT KIMHUYE-
CKasl IMarHOCTHKA.

JlutensHOE BpeMs HanboJjee MHUPOKO HCIOJIb3Y-
€MBIM  JTHaTHOCTHYECKUM  METOJOM  BBISBIICHHS
Blastocystis spp. 6bu1a Mukpockomus. OHaKo, B 601b-
IIMHCTBE COBPEMEHHBIX HCCIIEI0OBAHMM, TOCBSILCHHBIX
nzyuenuto bU, ucnonszyercs [1LP-ananus, KoTOpHIi,
o0yiaziasi BBICOKOH UYBCTBHUTEIILHOCTBIO, ITO3BOJISIET
BBIABJIATH JJa’ke HEOOJBIIOE KOJINYECTBO KOIMH IeHe-
THYECKOTO MaTepwiia MPOCTEHIIEro, B TOM YHUCIIE, €ro
HEXXHU3HECTIOCOOHBIX (opM. CiejoBaTeNbHO, MMOJI0XKHI-
TenbHble pe3ynbTaThl [II[P-uccinenoBanuss He MOTYT
OBITH MCIIOIB30BAHBI B KAYECTBE JJOKA3aTENbCTBA MPHU-
YUHHO-CJIEICTBEHHOW CBS3M MEXIY BBIIBICHUEM
(parmentoB rermoma Blastocystis spp. u kimuHUYECKOM
KapTHHOW 3a00ieBaHus y MalueHToB. Bo3moxHo, Ta-
KOW IMarHOCTHYECKUH NoaX0J] 00BICHSIET BechbMa pas-
HOPEUUBBIE PE3YNbTaThl, MOJIy4aeMble HCCIeloBaTe-
mssvu. Meton TP aBnsieTcs He3aMEHUMBIM IIPU yCTa-
HOBJICHUU MPHUHAAIE)KHOCTU rapasura K
ornpezereHHoMY cyOTuiy. OJTHaKO, OH MOXXET JaBaTh
JIOXKHOOTPULIATENIbHBIE PE3YNIBTaThl NMPH HUCHOIb30BaA-
HUHM TECT-CHCTEM, CHOCOOHBIX BBISABISATH HCKIFOUYHU-
TENBHO AHTPOIOHO3HBIE CyOTHNBI. [ MCKITIOYeHus
TAKOTO POJia MOTPEIIHOCTEH PEKOMEHIyeTCS] MCIIONb-

30BaHME TECT-CHCTEM C POJOCIICII(PHUSCKIMH TIpaii-
Mepamu [17]. PazyMHBIM pemeHueM MOXeET OBITh HC-
[0JIb30BaHKE KYJIbTYPAJILHOTO METOJA JAUArHOCTUKH,
KOTOPBIH, B MOJHOM COOTBETCTBUM C Tpuanoil Koxa,
MO3BOJISIET ~ BBISIBIISIT  MMEHHO  KM3HECTIOCOOHBIE
¢dopmbl mpocteiiero. IlomydyeHHass KynbTypa Ipo-
CTEHILIEro TaK)Ke MOXKET OBITh UCIOJIb30BaHa B J1a00opa-
TOPHH B KaYeCTBE KOHTPOJIBHOTO M 00yYaroIero MaTe-
puana. KynbTypanbHbId METOI, IPU3HAHHBIA 3070THIM
CTaHIAPTOM THATHOCTHKH, TIO3BOJIIET PACIINPUTH BO3-
MOKHOCTH OIIpEIeNIeHUs] Pa3IMIHBIX MOpQoIoTnde-
ckux popwm Blastocystis spp., a gomonHeHnE €ro MeTo-
oM [P — ycTraHOBUTE HaIM4KE NATOTEHHBIX FEHOBA-
puaHTOB mpocTeifmero. Takue NMOAXOABI, BEPOATHO,
MO3BOJIAT apryMEHTHPOBAHHO OTBETUTh Ha BOIPOC O
posu BU, manpumep, npu CPK, ognako uz-3a goporo-
BU3HBI UCCIIEIOBaHMS, HE HAXOAT IIUPOKOTO MpHUMe-
HEHMs B KJIMHMUYECKOM npaktuke. [lo aToil mpuuuse,
HECMOTps. Ha HMHTCHCHBHOE pPa3BUTHE COBPEMEHHBIX
ma00paTOPHBIX METOJOB, HCIIOIB3YEMBIX B JHATrHO-
CTHKE OJIACTOIUCTHOW WHBa3WH, MEPBBIM, a MHOTJA H
JOCTAaTOYHBIM METOJIOM, OCTACTCS MUKPOCKOITHSI.

OTHeNbHO CIEAYyeT OCTaHOBHTHCS HA METONAX,
MTO3BOJIAIOIINX TOBBICUTh HH()POPMATHBHOCTE MHKPO-
ckonuueckod auarHoctuku bU. [{ns noBelieHus 4yB-
CTBUTEIBHOCTH MHUKPOCKOIIMYECKOTO HCCIICIOBAHUS
HEOOXOAMMO HCIIOJIb30BATh METO/IbI 00OTAIIEHHS: 00-
paboTka Kaja ONpeAeleHHBIMH XUMHYECKUMH Belle-
CTBaMH, (GUIbTPALUS U 3aTeM OCaKACHHE LEHTPUDY-
rupoBanueM. lllupokoe mpuMeHeHHe HAILIH METOMAbI
KOHIIEHTPALUH C UCIIOJIB30BAHNUEM CIIEIIHAIBHBIX KOH-
LEeHTpaTopoB, HanpumMep Parasep. I Mukpockommde-
CKOTO HCCIICIOBAHUS Ma3KOB HCIOJB3YIOT HECKOIBKO
METOJOB OKpammBaHus: 2% pactsopa Jlroroms, knac-
CHYCCKUI METOJl OKpAaIIMBaHUS TPUXPOM, OKpaIluBa-
HUe 110 MeToy PomaHoBckoro-I'mm3a.

Crnenyer OTMETHTb, YTO HE BCE CHENHANUCTHI Ja-
GopaTopuii MMEIOT HaBBIKK BbIsBIcHUs Blastocystis
SPP., 4TO CBA3aHO C OTHOCHUTEJILHO HEJABHO BO3HMK-
e BocTpeOOBaHHOCTHIO JAHHOTO HccienoBanus. He
BCE KIMHHMLUCTHI 3HAJHM O CYIIECTBOBAHWUH IAHHOTO
HPOCTEHINEr0 U €ro BO3MOXKHOM IaTOT€HHOM IOTEH-
nuane. TpyZHOCTH OOHApPYXKEHHS PAa3IUYHBIX MOp-
(OoTHUTIOB OIACTOIMCTOB CBSI3aHBI C UX CIIOCOOHOCTEHIO
«MUMUKPHUPOBATH» TMOJ APYTHE BHUIBI MPOCTCHUIIHX.
Hepenxo Bpaum mabopaTopuii He 3aMEUarOT MEIKHE
(OpMBI IPOCTEHTIIETO, TAKHE KaK BaKyOJSIPHBIE, IIHCT-
HBIE, 00HApY)KEHIE KOTOPBIX TPeOyeT HATHUH OIBITa
U OIpeIeTICHHBIX HaBBIKOB paboTHL. B 3T0if cBsA3M mpe-
HUMYIIIECTBO HMEIOT OKpAIIeHHBIE IIPerapaThl, KOTOPbIE
COXPAHSIOTCA JUINTENFHOE BpPeMst U MOTYT OBITh HC-
MTOJIF30BAHBI /ISl KOHCYJIBTAIlMH CO CIIEHHATNCTaMU.
BbesycnoBHoe mpemmymiecTBo naet (GoTopuKCcHpoBa-
HUE TpenapaToB U COXpaHEHUE CHUMKOB B AJIEKTPOH-
HOM Buze. TakuM 00pa3zoMm, CleAyeT MPH3HATH, YTO,
HECMOTpS Ha HaJU4Ke HOBBIX COBPEMEHHBIX METOOB,
POJIb MUKPOCKONHUCTA-TIPO()ecCHOHala OCTAaeTCs BelLy-
meil B tuarnoctuke bU.

3acoyKHBaeT OTACITHHOTO 00CYKICHHS KITMHIYC-
CKO€ 3HAYEHHE KONMYECTBA BBIIBIIEMBIX IPH MHUKPO-
CKOITMYECKOM uccienoBanuu Blastocystis spp. B 1980-
X rojaax psjaoM uccienosarenedt [18, 19, 20] npearmo-
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JarajJoch HalM4YUe B3aHMMOCBA3M MEXIYy KIHHHYE-
cknmu niposiBiennsMu nuchyaknun JKKT u BbisiBie-
HHeM OoJiblie 5 KIETOK MPOCTEHIIEro B IOJe 3PSHUS
Mukpockona npu 100-kpatHoM yBenudeHun. HMHoM
TOYKH 3pEHUs] NPUAEPKHUBAINCH aBTOPHI PabOTHI,
omyomukoBanHOU B 1990 r. [21]. B mpoBeneHHOM MMU
UCCJIEIOBaHUH He OblIa yCTAaHOBJICHA CBSI3b MEXKIY KO-
JIMYECTBOM BBIIBJICHHBIX Blastocystis spp. u knuanye-
CKUMH TIPOSIBJICHHUSAMH 3a00JI€BaHMs, XOTSI, y MaI[UCH-
TOB C HAJTMIHEM BO30yJUTEIS OBUIN OTMEUCHBI OCTPBIE
WA XPOHUYECKHE TacTPOIHTepUTHl. B pabote Makcu-
MmoBoit M.C. u [Iponeyc T.B. Ha ocHOBaHHMH pe3yibTa-
TOB JUHAMHYECKOTO 00CIIeI0BaHNS ITAIINEHTOB Ha IIPO-
TSDKEHHH HECKOJIBKUX JTHEH OBIJIO MOKa3aHo, YTO KOJIH-
4ecTBO BhIsABIsieMbix Blastocystis spp. we sBiseTcs
MIOCTOSIHHOW BEJIMYMHON U HE MOXKET CIIYXKHUTh 00BEK-
TUBHBIM KpUTEpHeM TeKyluel unsasuu [22]. beuto no-
Ka3aHo, YTO 3HaUeHHE UMeeT MaTOTeHHBIM MOTeHIHAl,
KOTOPBIH pa3yinuaeTcsi B 3aBUCUMOCTH OT Mopdoioru-
yeckoit (opmber Blastocystis spp. Kpome Ttoro, kak
OBLTO YKa3aHO BBIIIE, HATMYUE KIMHIYECKHX POSIBIIC-
HuM npu BU MoxeT 3aBUCETh OT MPUHAMJIEKHOCTH
MPOCTEHIIIEro K ONpeNeNICHHOMY CyOTHIy. YUnThIBas
MIMPOKYIO BapHaOeIbHOCTh KOJIMYECTBA BBIABIISIEMBIX
OnmacTonucToB, OOOCHOBAaHHOW SIBISETCS METOIUKA
cOopa MaTepuana Iyl UCCICAOBaHUS HA MPOTSHKEHUU
HECKOJIBKUX JHEH.

Jlo HacTosIero BpeMEHH OTCYTCTBYIOT YETKHE
KPHUTEPHH «3JJ0POBOTO HOCHUTENBCTBa» U 3a00JICBaHUS
npu BU. M3BecTHO, 4TO OGECCUMNITOMHOE «HOCHTEINb-
cTBO» Blastocystis spp. mocTaTtodHO MIHMPOKO pacpo-
CTpaHEHO [23], 4TO aeT OCHOBAHMS TOBOPHUTH O «KO-
JIOHW3ALUM» KHIIEYHNKA OJIAaCTOIMCTaMH, HE COMpO-
BOJKZIAIOIICHCS ITaTOTHOMOHWYHBIMH ~ CHMITOMaMH
[24]. Bo3moyxHast CBsI3b MEXKIY KIMHUYECKOW CHMIITO-
MaTUKO! (KHIIEYHbIE MPOSBICHNS, yPTUKapHask CHIITh)
U TATOT€HHOCTHIO 3TOTO0 MHKPOOPTaHHW3Ma C TOYKH
3pEeHUs ero NOATUIIOB, MOpdosornueckux Gopm, reHe-
THYECKOTO pa3HOOoOpa3us M B3aUMOJECHUCTBUS C APY-
TUMH TPEJCTABUTENISIMA KUIIEYHOH MUKPOOUOTHI 00-
cyxaatorcs [25, 26]. OG0CHOBaHHOM, C HAIIEH TOUYKHU
3peHHs, ABISIETCA MO3HMLIHUSA O TNPOBEICHUU JICUCHHUS
TOJBKO MPH HATWYUN KIMHUYECKHUX TPOSBICHUH, CBS-
3aHHBIX C WHBa3Wel (racTpOMHTECTHHAIBHBIC CHMII-
TOMBI, KOXKHBIE TTPOSIBIICHH).

Takum ob6pa3zom, Blastocystis spp. sBisoTCs mim-
POKO PacCHpOCTPaHEHHBIMU B YEJIOBEYECKOM MOIyJIs-
IIMH 300aHTPONOHO3HBIMH BO30ynuTesiMu. Mx marto-
TeHHBIE CBOIICTBA M BO3MOXKHAS POJIb B Pa3BUTHH 3a00-
neanuii JKKT 10 cmx mop HE yCTaHOBJEHA.
OtcyTcTBHE CHEMPUIESCKIX CUMITOMOB y Jmil ¢ bBU
MOJKET YKa3bIBaTh JIMIIb Ha KOCBEHHYIO POJIb ATOTO
npocreiimero npu 3aboneBanmsax JKKT. Moxxxo mpen-
HOJIOKUTH, UTO ABOIIOLMSA ATOT0 KHIIEYHOTO MPOCTEN-
HIero MpOMCXOJWiIa B HAIpaBICHUM OT Mapasura 0
koMMmeHcana. He nckitouero, uro Blastocystis spp. sie-
JSIFOTCS JIMIIb MapKepoM, YKa3bIBAlOIIMM Ha HaJIH4He
M3MEHEHHH B MUKPOOHOTE KUIICUHHKA.

3aki0ueHHe. YUUTBIBAs MIMPOKYIO PACIpOCTpa-
HEHHOCTb, OKOHYATEJIHHO HE OINpPEIeNICHHYIO aTOTeH-
HoCTh Blastocystis spp., akTyanbHBIMHE SBIISOTCS HAYY-
HBIE WCCIICIOBAHMSA, IOCBAIICHHBIC H3YyYCHHIO POJIH
npocreiimero npu 3aboneBanusax JKKT: yctanoBienne

MMATOTEHHOTO TMOTEHIWaja pa3IUYHBIX CyOTHITOB
Blastocystis Spp., KOHKYpEHTHOIO WM KOOIIEPAaTUB-
HOTO B3aUMOJECHCTBHSI MEXIY PasHBIMH CyOTHIIaMH,
Mmecra Blastocystis spp. B Mukpobuote kumeunuka. Ta-
KH€ MCCIIeI0OBaHUs TPeOYIOT UCIIOIb30BaHMS MOJIEKY-
JISIPHO-OMOJIOTHYECKHUX, TEHETUYECKUX METOJOB, NPO-
BEICHUS UCCIEA0BaHMi in Vitro u in vivo. Baxkuo mon-
YEepKHYTh, YTO HAyYHBIE UCCIICJOBAHNS], TIOCBSIIIEHHBIE
HU3YYEHHMIO PaclpOCTPAHEHHOCTH IPOCTEHIIEro Npu
pazmuunabix  3aboneBaHmsax JKKT momkHBI mpoBO-
JIUTHCS C MCIIONB30BAaHNEM YHHU(PHUIIMPOBAHHBIX METO-
JIUK.

B obmacti nmpakTHYeCKON METUITMHBI TUATHOCTH-
YecKHe UCCIIeIOBaHusI 1o BbIssBIeHHUIO Blastocystis spp.
ClIeAyeT MPOBOIUTH MIPU HAIUYUU KIMHUYECKUX MPO-
sBieHuid bU. Ilpu 3TOM quarHocTuyeckue UccienoBa-
HUSL IS KIIMHUYECKUX LeJIeH ODKHBI OBITh HEJT0pO-
TMMH ¥ BOCIIPOM3BOAMMBIME. B naHHOM cityyae 601b-
1ioe 3HaueHHe HMEET OIBIT Bpaya, MPOBOJAILEIO
MUKPOCKOIIMYECKYIO AMArHOCTUKY. [[1s1 MOBBILIEHUS
YYBCTBUTEJIBHOCTH IUArHOCTUKU OIIPaBIAHHBIM SIBJIS-
eTcs cOOp Marepuana Ha MPOTHKEHHUH HECKOJBKHAX
JHEN B €MKOCTh, COJIEpKaIlyl0 KOHCEpBaHT. B ciyuae
COMHUTEIIFHOTO pe3yibTaTa JTabopaTOPHOTO HCCIIEHO-
BAaHMA NPU HAJUYUU KIMHUYECKUX JAAHHBIX JOIOJIHU-
TCJIIBHO MOXET 6I>ITI> HCIO0JIB30BaH METOA KYJIBTUBUPO-
BaHMs MPOCTEHILET0, KOTOPBIN BBINOJHUM B OOJIBIINH-
CTBE KJIIMHUKO-HarHOCTHYECKHX JabopaTopuil.
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Abstract

Face mask - a means of skin care, applying to the face a composition of the necessary substances in order to
achieve a cosmetic or therapeutic effect. Masks help to improve the condition of the skin, moisturize and cleanse
it, accelerate regeneration and smooth wrinkles. Application procedures can be performed both in a beauty salon
and at home. Depending on the formulation, the mask can give both a quick, fleeting effect with a single use, and
the gradual healing of the skin after a long course. The main purpose of using the mask is a thorough but gentle
cleansing of the skin. Before applying the mask, you must wash, wipe your face with a cleansing lotion and then
exactly follow the instructions for applying and removing the mask. After the procedure, it is necessary not to use
make-up for two hours - in particular, powder, which clogs the pores of the skin and prevents the beneficial sub-
stances from being finally absorbed into the skin. Therefore, the topic of developing recipes for face creams and
face masks is relevant.

AHoTAaNis

Macka it o0iaus - 3aci0 A7 JOTIIAAy 3a MIKipoIo, HAHECEHHS Ha OOJMTYS CKIIaay 3 HEOOXITHUX PEUOBHH
3 METOI0 JOCSTHEHHSI KOCMETHYHOI'0 a0o0 JIiKyBaJbHOrO edexTy. Macku CIpusoTh HOMIMIIEHHIO CTaHy LIKipH,
3BOJIOXKYIOTH 1 OUHIIAIOTH 11, MPUCKOPIOIOTH PEreHEPALlio 1 pO3riIa/uKyI0Th 3MOpIIKH. [Iponienypu HaHeCceHHs MOo-
JKYThb IPOBOJIUTHUCS SIK B KOCMETHYHOMY CaJIOHI, TaK 1 B IOMaIllHIX yMOBax. 3aJIe)KHO BiJl pelleNTypH, Macka MOXKe
JIaBaTH SIK IIBUJIKUH, INBUAKOILUTMHHUN e(heKT [IpU OJHOPa30BOMY BUKOPUCTaHHI, TaK 1 OCTYNOBE 03/10POBJICHHS
HIKIPH TIPH MTPOXOPKEHHI TPUBAIOTO Kypcy. | 0JIOBHOIO METOI0 BUKOPUCTaHHS MAaCKH € peTellbHe, ajle aKypaTHe
OYHUIIICHHA H.IKlpI/I 00Ty, Hepez[ HaAHCCCHHAM MACKU H€O6XiI[HO BMUTHUCH, MPOTCPTU 00MIus O4YHUIIIar0YHUM
JIOCBKHOHOM 1 MTOTIM TOYHO CIIiyBaTH IHCTPYKIIi IO HAHECEHHIO 1 3HATTS Macku. [1icis 3aKkiHYeHHS MPOIeIypH
HeO6XiJ.'[H0 JBa TOAWMHH HC KOPUCTYBATHUCA ACKOPATUBHOIO KOCMETUKOKO - 30KpeMa, IyApoOro, sKa 3a0uBae rnopu
IIKIpH 1 IepenrkoKae KOPUCHAM PEYOBHHAM OCTaTOYHO BOpaTHcs B mIKipy. ToMy TeMa po3poOiIieHHS penenTyp

KpCMiB JJIL AOTJIIAYy 3a 00JIMYYSAM T4 MACKH JUIIs 00y € AKTYyaJIbHOIO.

Keywords: cosmetic mask, face, skin, peeling, cleansing
KJiro4oBi cjioBa: KoCMeTHYHA MacKa, 00JIMYYs, IKipa, MUTIHT, OYHCTKA

Kocmernuna Macka JjIsl IOTJISITY 38 OOJUYYSIM -
e JI0JJaTKOBUH IHTEHCHBHHMH JOTJISI 3@ MIKipoto. [H-
TEHCUBHHUU - TOMY II[0 MaCKa MiCTUTh KOMITJICKC aKTHB-
HUX KOMIIOHEHTIB Yy BHCOKifl KoHIeHTpamii. Tomy
MAaCKH MPHUIUIFHO JIFOTh HA MPoOIeMy i T0TIOMararoTh
e(PeKTHBHO 1 MIBUIKO 11 YCYHYTH.

3BHUaifHO, OJTHA MacKa HaBiTh IPU YaCTOMY 3a-
CTOCYBaHHI HE MOXE BUPINIMTH CEPHO3HI €CTETHYHI
npobnemu (akHe, mirMeHranir). e He AUBO-KHOMKA.
Macrtii moTpiOHI MIOJCHHI TTOMIYHUKH - KPEMH, CHPO-
BaTKH, MiJIIHTH, TOHIKH.

SIK IpaBUITO, MACKH BUKOPHCTOBYIOTHCS KypcaMu
a0o0 perysIpHO KiTbKa pa3iB Ha TYKICHb.

Tomy po3pobka permentyp Ta TEXHOJIOTIi BHPOO-
HUIITBa KOCMETHYHOI MACKHU € aKTYaJIbHUM Ha OCHOBI
HATypaJbHUX KOMIIOHCHTIB.

3a BUHATKOM CIHEIabHUX CKJajiB, 3aci0 He 3a-
JUIIAIOTH HA OOJUYYi TOBIIE BiJIBEACHOTO Yacy, HE 3a-
BJAFOTH Ha BCIO HiY. KOpHCHI peYOBHHU JIFOTH IO THX
mip, IOKH 3aci0 He 3aCOXHe.

3aHa[TO TpUBAJE 3aCTOCYBAHHS BHKIIUKAE YTBO-
PEeHHSA APiOHNX 3MOPIIOK.

CkJaJy Ha OCHOBI TJIMHM HE MOXHA TPUMATH
JIOBILIE Yacy, 3a3Ha4e€HOro B iHCTpyKUii. PedoBuHa miz
HA3BOIO KAOJIiH MPU TPUBAIOMY BIUIMBI 3/1aTHE MEPeCy-
OMTH  0c00a, BUKIMKATH BIMIYTTS CTSATHYTOCTI,
pO3IpaTyBaHHs 1 CTATH NPHYUHOIO JymeHHs. Ckiaf
JUIsL 0cOOM HE HAHOCHUTHCS Ha 00JIaCTh HaBKOJIO OUEH,
TaK SIK [ MO)XE IPU3BECTH JO MOYEPBOHIHHA, Ipi0-
HUMH 3MOPIIKaMH, PO3APAaTYBaHHSIM B 3B'I3KY 3 4yT-
JIMBICTIO L€l 30HH.

He pexoMeHIy€eThCSI HAHOCUTH TIUTIHT HE YacTile
HiX 2 pa3u B THKJCHb.

Jlitoui KOMITOHEHTH B CKJIali pOOJSATh CHIIBHUN
BIUIMB HAa TiAPOJNIMiAHY MAaHTIIO - 30BHIMIHIN map
emiiepMicy y BUIIIAAI TOHKOI IDTIBKH, HMPHU3HAYCHUH
JUISL 3aXHCTY Bijl HETATUBHOT'O BIUIMBY HABKOJIMIIHBOTO
CepeJloBHUINA.

Bceynepeu ysiBIeHHSIM IIpo 3aCO0M MPOTH YOPHHUX
KparokK Ha MIKipi 00JuyYsl, KOJip y i€l MacKu He 40op-
Huii. Bona npo3zopa 3 6xig0-poskeBuM BiaTiHKoM. He
norpedye 3MUBaHHS, HAHOCUTBCS HA MIKIPY Y BUIIISL
TYCTOTO TeIT0, BUCHXAE 1 3HIMAETHCS y BUTIISII TUTiBKH.
s Macka mpartfioe sk «OyKcup» 1 TSTHE 3a cO00F0 YOpHI



Norwegian Journal of development of the International Science No 63/2021 59

TOYKH Ha IIKipi. Y Hel «HIXHHUI» MAXig - HETIOMITHO
pO3MyIIye POTOBUH MIap 1 PO3UMHSE INKIPHUAN KHUD.
[Ipu perymnspHOMy 3acTOCYBaHHI Takoro 3acoOy Bif
«CTapHX 3acCMi4eHb» HE 3alIMIIA€ThCs 1 CIIiy, a mIKipa
CTa€e M'SIKOI0, PIBHOKO 1 IIOBKOBUCTOX. OCh 1 BUXOTUTH
- Ha3Ba OJ(HA 1 BUIUISIAE SIK MacKa, a MPaLioe K CaMuii
HDKHUH 1 e(DeKTUBHUI JOMAIIHIH MiJTiHT.

V ckiai MackH € HacTYITHI KOMIIOHEHTH:

Keaatun (GELATIN) SBnsie coGoro GimkoBy
JKEIIOI0Yy PEeYOBHHY 0e30apBHOTO ab0 CBITIIO-KOB-
TOTO KOJIBOPY Oe3 3amaxy i CMaKy, BHPOOICHHUH 3 KicT-
KOBOI CHPOBHHH TBapWHHOTO MOXOKEHHS CKIam:
TITOUH Ta iHIN aMiHOKHCIIOTH, ajlaHiH, TUKapOOHOBI
KUCIIOTH, KaJbllid, (ochop, cipka, TIAPOKCUIPOITIH i
nponid. Kocmernyna nisi: BBukopucroByeThes B Mac-
KaX, Kpemax 1 0ajp3aMax sK aHTUBIKOBOI KOMIIOHEHT.
[TiaTsrye mkipy, ycyBae 3MOPIIKY, MIISIBICT 1 B'SUTICTB,
MiABUILY€E MPYXXHICTB 1 enacTH4HICTh. TakoxX mom'sk-
nrye 1 3jerka BifOumoe, OOpeTbesi 3 MIrMEHTHHUMH
IUIAMAaMH 1 TATATYE OBl O0IATYS.

BenTownir. (bina konoinHa TyMHA) - 1a€ BIACTH-
BOCTI 3aryCHHKa, JKEITIOI0YOTO KOMIIOHEHTy. HeTok-
cuyHa. Crilika B mmpokomy miama3zoHi pH i remmnepa-
Typ. 3aCTOCOBYETHCS B ICKOPATUBHII KOCMETHIII 1 Mac-
Kax Uil OJKUpHOI MIKipyM 3a0e3neduyroud MIBHIKE
BUIAJICHHS HAJUIUIIKY MIKIPHOTO caJia i BiAOLIIOr0Unit
edext. Ha ocHOBI OEHTOHITY pO3p00IIEHO BENIUKY KiJlb-
KICTh KOCMETHYHHUX IPOAYKTIB B MOEIHAHHI 3 Ja-
HOJIIHOM, I'yapOBOIO KaMIiJUII0, KapOOKCHMETHIILEIIO-
7103010, 1 T.A. BimmosigHo m0 3akoHomaBcTBa €C
1223/2009 i TP T3 009/2011 BUKOPUCTOBY€EThCS O€3
oOMexeHb. MoXe BHKOPHCTOBYBATUCS B KOCMETHYHHUX
3aco0ax "HaTypalsHOTO" HAIPSIMKY.

Cainepun  creapar umrpat (GLYCERYL
STEARATE CITRATE) Ilpuponmuuii emymnbratop
tuny "Boma B macii". SBI€ThCS MOXITHUM >KUPHUX
KHCJIOT 3 POCIMHHHUX OJii 1 Tiinepuy. OTpUMYOTh 3
NaabMOSIIPOBOT 200 coeBoT 0J1il. ¥ KOCMETHYHHX 3aC0-
0ax 3a3BHYail BUKOPUCTOBYETHCS SIK CTaOLII3aTop CH-
CTEMH JUIsl 3aro0iraHHsl po3IIapyBaHHs IHIPENIEHTIB.
Hanae wikipi nom'siKiyBaibHy, 3BOJI0XKYyOUY Ait0. Jlo-
rnomarae yTpUMaTH BoJory B wikipi. CHpUsSTIHBO
BIUTMBAa€ Ha CyxXy abo o0OBiTpeHy mkipy [1, c. 101].

Heruaosuii cnupr (CETYL ALCOHOL) Boc-
KOTIOAI0OHUH TBep AN KPUCTATIYHUH IPOAYKT. Po3umH-
HUH B )KHMpax, He PO3YMHAETHCS y Boal. CTpyKTypo-
YTBOpIOBad i €MOJICHT. TakoX BHKOPHUCTOBYETBCS SIK
PO3YMHHHK, €MYJIbraTop, 3aryCHHK 1 CTPYKTYpHa OC-
HOBa Ui iHMHUX iHrpenieHTiB. [IpoBOmUTHCS CHHTE-
TUYHHUM LIISIXOM, @ TAKOX 3 KOKOCOBOI'O ab0 MajbMO-
BOrO Macel. Y BHUIVIAAI LHETHINANBMITaT € OCHOBHUM
KOMITOHEHTOM cliepManeTy. BukopucroByerscst B Kpe-
Max, Ie30/I0PaHTax, IEMISITOPH, Macyiax Juisl Bild, Taku
JUTSL BOJIOCCS, MIAMITYHi [2, c. 45].

Anoe Bepa. (ALOE VERA) FLOWER
EXTRACT 3aci6 a1 KOHOULIOHYBaHHS IIKipH, EMO-
JIEHT, JIaTiTHUH TOTIIS 3a MIKipOTo.

Bensunosmii cnupr (BENZYL ALCOHOL) -
0e30apBHA pigvHA 3 TPUEMHUM 3armaxoM. MiCTUTBCS B
edipHUX Macllax )KacMHHY, rianyHTa i iH. Bukopucro-
BYETHCS K PO3UHHHUK, (hiKCaTOp 1 3aMaIiHe peuoBHHA.
B €C no3BoseHuil sk KOHCEPBAHT B KOHICHTPAIIi 10

1%. B Snonii He BBaXkaeTbCsi KOHCEPBAHTOM 1 JJ03BO-
JIEHUH 10 3acTOCyBaHHS 6e3 oOMexeHs. [3, c. 12].

Toxodepoa (Bitamin E) TOCOPHEROL e xu-
POPO3YMHHOIO 0iOJIOTIYHO aKTUBHOIO PEYOBHHOIO, IO
CIpaBiisie TO3UTUBHUN BIUIMB Ha BECh OpPraHi3M B
nitoMy i Ha mKipy 30kpema. Komip: mpo3opa pinuHa.
be3 3amaxy. KocmernuHa nisi: € CHIBHUM aHTHOKCH-
JAHTOM, 3amo0irae OKHCIIOBaJbHI MPOIECH B Op-
raHi3Mi, BAKOPUCTOBYETHCS] Pa3oM 3 BiTaMiHOM A s
CTaOlIBHOCTI OCTaHHBOTO, PEreHepye, 3MIMCHIOE aH-
THBIKOBUH BIUIMB Ha WKipy [4, c. 201].

MoJiouna kuciaora (LACTIC ACID) - posopa
pianHa 3 c1a0KO BHPaXCHUM KHCIOMOJIOYHUM 3ara-
XOM 1 KHCIUM mpucMakoM. [IoBHICTIO HaTypaabHHI
MIPOJXYKT, TOMY Oe3meyHuil Ui JoJUHH. MojodyHa
KHCJIOTa CIYXHUTh "manmBoM" It (pyHKIIOHYBaHHS
HEPBOBOI CHUCTEMHU 1 BHPOOJSIETHCA B M'A3aX MiJ[ 4ac
¢izngHOTO HaBaHTAXKEHHS. MOJIEKyIa MOJIOYHOI KHC-
JIOTH BJIBIYi MEHIIE MOJICKYJIU TJIOKO3U i TOMY BOHA
MOJKe TIPOHUKATH B KIITHHHY MeMOpany. B kocmerny-
HUX 3aco0ax 3IMCHIOE BIUTHB: OCBITJCHHS IIKIpH,
OYHCTKa, MPOTH3aNaIbHA JIis, 3BOJIOKEHHS IIKIpH, 3a-
TOIO€ PaHH, 3IHICHIOE OMOJIOKYIOUY JIIFO.

M’situ  mepeunoi edipua oxis (MENTHA
PIPERITA ESSENTIAL OIL) - BigHOCHTBCS /10 KIacy
TOHI3YIOYHMX apOMATIB; MOXE BUKIIMKATH HEBEIMKE He-
TpUBaJHWii TIOKOJIOBAHHS INKipH. Koiip: Oe30apBHa
pianHa, 3amax: MEHTOJIOBHH 3 ()PYKTOBHUMH HOTKAMH.
Ckran: TiHeH, JTIMOHEH, TepIliHeH, (eIaHIpeH, MeH-
TOJ. HEOMEHTOJI, MEHTIalleTaT, THMOJ, KapBakKpoll,
nuHeon. KocmernuHa mist — edipHa onist M'ATH € Haii-
JIETIIUM 3 yCiX eipHHUX OJIii, 1110 MICTSATh MEHTOJ, BH-
KOPHUCTOBY€ETBCS JUIsl OyAb-SIKOTO THITY IIKiPHU, CTIPHSE
TIOJIMIICHHIO KOJILOPY LIKIpH, 3MEHIICHHS Yacy, pery-
TSIl poOOTH CalBHUX 3aJi03, 30€PEKEHHIO BOJIOTH B
HIKipi, NPOOY/PKEHHIO IIKipH, MTO3UTUBHO BIUIMBAE HA
3aXMCHI CHJIM LIKipH, 6JIarOTBOPHO BIUIMBAE HA >KHUPHY
1 po3apaToBaHy LIKIpy, OOPEThCS 3 KYIEpO30M, € TpH-
POJIHUM aHTHCETITHKOM.

CajinmuiioBa KHCJIOTA - 1€ KOMIIOHEHT, IO
BHPIBHIOE peibed) MIKIPH 32 paXyHOK JENIKaTHOTO YCY-
HEHHSI CTapuX BiJMEPIIMX KJIITHH, OTJIMHAE HaJTHIIKH
ceOyMa, BIaJIsI€ YOPHI KPaIKH 1 HaJjae MIKipi 0OImadst
npoTu3anaibHUl edexr.

JIMMOHHA KHMCJIOTA, EKCTPAKTH KOPEHIB COJIOIKH
rojoi (akpwiii), ackopoindocdar Martio - HaAalOTh
JIETKY OCBITJIIOIOU1 1 aHTHOKCHIAHTHY [Iif0 Ha IIKipy, a
TaKOX J0TNOMAaralTh B yCyHEHHI YOPHHUX KPaIoK.

Biraminu (B7, B3, BS5, B6), TpeoHiH i anaHTOiH
MaloTh pEreHepye, paH03arolBalbHY, BiTHOBIIIOE i 3a-
CHOKIJIMBY [if0, BIUIMBAIOTh Ha CHHTE3 KOJAreHY i
€JIACTUHY.

ExcTpakTH pOCIMH: JIUCTS KaMelii KUTaiChKO1,
LEHTEIUIN a31aTCbKOI, KBITOK POMAIIKH aNTeyHOi,
JIUCTSI PO3MApUHY JIKApCHKOTO, KOPEHIB IIOJIOMHHMIII
OaiikaJIbChKO1, KOPEHIB PEHHYTPil SAMOHCHKOI HANAIOTh
IIKipi TPYKHICTb, MalOTh PaHO3arOIOBAIbHI BIACTH-
BOCTI, aKTHBI3yIOTh KPOBOOOIT, 3a0€311€4yIOTh KJIITHHU
KHCHEM 1 TiCHITIOI0Th 3aXHUCHI BIACTHBOCTI MIKIpH.

Po3pobnena macka «IliTiHr Ta 3axmeT» € 0c00-
muBoro. [Ipm ii HaHeceHHI BiAYyBa€ThCA JIETKE IIO-
munyBaHHsA. [liss MackM ToJsirae 'y CTHMYJIIOBaHHI
KIITHH IIKipd Ha BUPOOJEHHS BIACHOTO KOJAreHy.
BigHoBIIOE  MaTpMIlO  IepMH,  PO3MIIKYIOUH
3MOPIIKH, MIATATYIOYH OBaJl OOMUYYS 1 MOBEPTAIOYU
LIKipi MPY>KHICTB 1 TIIAJIKICT.
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Po3pobnena penentypa KOCMETHIHOT MaCKH TUTiIBKH
tst oommuus «Iliinr Ta 3axucT»
. OIyCT Peuentypuuit .
Komnonent besneunicts A - o Het ypo IMpumitka
BMicCT, % BMICT, %
®a3a I — xxuposa (1inodinpHa) ocHOBa
. Hatypanbuuii /
Omist . 1-20 10 CTpyKTypOyTBOpIOBaY
Oe3neyHmit PYKTYpOYTBOD
S . BiTamiH, aHTHOKCHIAHT, aH-
Kommieke BitaminiB | Hatypanbhuii / . % .
0,01-15 1 TUBIKOBHUH BIUIUB, pereHeparis

(rpyma B)

Oe3neyHui

HIKipU

®a3a Il — BogHa dasza

Harypanbuuii /

CTPYKTYPOYTBOpIOBad (3ary-

Kenatun . 1-20 17 . . .
Oesreunuii IIyBay) cTadisizaTop B'sI3KOCTI
Harypanbnuii / EMoiieHT, KOHIULIIOHYBaHHS
Exctpaktu pociun P . 1-5 50 » KOHIHIIONY
Oe3neyHmii IKipn
. Harypansnuii / Emynerarop, cradimsaro
HeTwmmoBuii ciupt P N 0,5-6,0 5,0 Y P, P,
Oe3neyHnit €MOJIEHT
T'ninepnin creapar | CHUHTETHYHUI /
1ep p N 0,1-5,0 3,0 3BOJIOKEHHS, TOMSKIIIEHHS
UTpaT Oe3neyHnit
Bona 47,8
®a3a I1I — Bigmymka i edipHa oist
. Harypanbnuii / .. .
BenroniT P N 1-10 3 Big0Oinrorounii KOMIIOHEHT
Oe3neyHnit
. Harypanbnuii / OCBITIIEHHS HIKIPH, aHTHCEII-
CaminuioBa KUCIIOTa P N 0,5-2 1,5 pu, a
Oe3neyHnit THK, OYHCTKA IIKipH
CuHTETHYHUIH / KoHcepBanT, ouncrTka
JIMMOHHA KHCI0Ta N 1-20 5 icep > >
Oe3neyHnin OCBITJICHHS, TI(TUHHT

®@a3a 111 — Bigmymka i edipHa oist

Bingymka mapdro- | CuHTeTHUHMIA /
u pb N 1-3 1,0 Apomar
MepHa «JIMMOHHUK» Oe3neuHuii
. CUHTETUYHUN / Po3uynaHuK, naphrOMEPHUI 1H-
bensunosuit cnupt N 0,1-1,0 0,7 > p(b P
OesneyHuii TpeAieHT

B ocHOBI Macku 3i10paHi aHTHOKCHIAHTH, 1[0 CTH-
MYJIIOIOTh MIKPOIMPKYJISILIIO, 3MIIIHIOIOYH CTIHKH CYy-
JIMH, HajnawTh iM ToHyc. Tomy midTuHr-mMacka 00-
peTbcs 3 KyNepo30M 1 IOBEpTaE INKipi MOIOIICTB,
CBIXICTB 1 piBHHI TOH. BUKOpHCTaHHS 01T X Y CKiTafi
MacKH - HAaWKpalla 3a1opyka 3 BiIHOBJICHHS 3aXHCHOTO
Oap'epy MIKipH. BiTyBa€ThCS KUBICHHS, TIOM'SIKIIICHHS,

Pesynbpratn gociipkeHb HABEICHO B TAOJHII

HIIBUIIYIOTHCS €IACTHYHICTh, BIIHOBIIOETHCS MicClie-
BUI IMYHITET IIKIpH, CTUMYJIIOIOTHCSI KPOBOOOIT 1 TO-
KpaIy€eThCs KOMip 00T,

Komriexc BiTaMiHIB TaKOX JKUBUTH, TIOM'SIKIIIYE,
Hajga€ TPUBAIMH AHTHOKCHIOAHTHY Mil0 1 MOKpaIlye
BIIACHI 3aXWCHI BIIACTHUBOCTI MIKipu. B po3pobmeHmx
3pa3KaXx MAacKH IUTIBKH JOCII/DKYBAJIHCS MOKa3HHKU
SIKOCTI 3T1HO JIFOYAX BUMOT JO KOCMETHYHHUX 3aC00IB.

Haspa nmokasznuka

XapakTepucTHKa KpeMy

30BHIILIHIA BATIIS

OpHopigHa Maca 0e3 CTOPOHHIX JOMIIIOK

Koumip Baino >xoBTHIA, BIIaCTUBHI MacIi IIJIiBII

3anax BrnacrtuBuii 3anaxy Macku IUTiBKH Ta nappymam, mo BXo-
JIITh JI0 CKJIaJy

MacoBa yacTKa BOJH 1 ICTKUX PEYOBUH, %o 53,1

Bopnesuii nokazuuk (pH) 6,8

Komoinna crabinpHICTE CrabinpHa

TepMocTabibHICTR CrabinpHa

OT1xe, po3po0IIeHi 3pa3Ku BiIIOBIIal0Th BUMOTaM
I00 KOCMETHYHHX 3ac00iB MO JOTIALY 3a IIKipOrO
o0y

[epeBaru peryssipHOTO 3aCTOCYBaHHS MacoK JIJIst
o0y ys:

® [I0BEPTAE LIKipi 310pOBE CANBO;

® yCcyBae XapakTepHi NpoOieMu (BUCHIAHHS,
CYXiCTb, YOPHI TOYKH, BYI'pH, )XUPHHUHA OJIMCK, HEPiB-
HUH TOH);

e TATPUMY€E 3JOPOBHH CTaH MIKIPH 1 yTOBLIB-
HIOE i CTapiHHIO.

CyMill HaHOCUTBCS HE YacTillle OIHOTO-IBOX
pa3iB Ha TWXKICHb (JesKi PI3HOBHOM - IBa pa3H Ha
Micsug). Lle ycyBae nmpoGiemu 3i 30epiraHusM, Opakom
BIJIBHOTO Yacy, €KOHOMHUTB KOIITH.

[epeBara nepen iHIMMYU 3aco0aMy - MUTTEBA O~
siBa pe3ynbTary. Kpem BHKOPHCTOBYEThCS SIK yHIBEp-
calbHUi 3aci0 1 MiATPUMYE IIKIpY B 3I0POBOMY CTaHi
32 yMOBHM IIOCTIfHOTO BHKOpDHCTaHHS, a Macka
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HaIliJlena Ha OOpoTHOY 3 KOHKPETHOIO MPOOJIEMOIO.
Mae HeOTHOPiIHY TEKCTYpY, HEPUEMHHI 3aIax depes
BMICT HaTypaJbHUX aKTHBHHX PEYOBWH, TOMY HAHO-
cUThCSl Ha 15 XBWIMH, a BCi IHrpenieHTH migiOpaHi
TUIBKHU 3 METOIO JJOCSITHEHHS! KOHKPETHOT'O PE3yJIbTaTy.

B mBunkomii Ta eeKTHUBHOCTI MOJISTA€E TOJOBHA
nepesara.

Henomiku peryssipHOTO 3aCTOCYBaHHS MacoK JJIst
o0Iys:

CkJaiHICTh TIpH BUOOPI - BIACHUIIAM IIPOOIEMHO1
a60 KOMOIHOBaHOI WIKIpH BaXXKO 3pOOUTH BipHUI
BHOIp caMOCTiHO, 6€3 JOTOMOTH KOCMETOJIOTa.

Kymnneni cymimi ckinagaroTbes 3 CHHTETHIHUX 1H-
TPEIi€HTIB, 0 BUKINKAIOTh CYXiCTh, XXHPHICTh, aJep-
rifo.

KpiM KOpHCHHX pEUOBHMH 1O CKJIaly BXOISThH
0apBHUKM, ApOMaTH3aTOPH, KOHCEPBAHTH.

OnHa ymakoBKa po3paxoBaHa Ha HEOJHOPa30BE
3acTOCYBaHHsI a00 NMPOXOJPKEHHS MOBHOTO Kypcy. Lle
mo30aBisie  MOXKIIMBOCTI  KCICPUMEHTYBATH 13
cyMmimamu. MoxxnuBrii epeKT 3BUKaHHS MIKipH dYepe3
TPUBAJIOTO KOHTAKTY 3 I€BUMHU KOMIIOHEHTAMH.

Bynp-sxa Macka Ma€e OCHOBY, 110 BU3HAYAE ii pH-
3HA4YEHHY, 1 JOAATKOBI PEYOBUHU. J{J11 OCHOBH BUKOPH-
CTOBYIOTH Oy/Ib-5IKi )KUPH, TIIUHY, S€YHI IPOAYKTH, JKe-
JIATHH, MYJ, BOJOPOCTi, OKHC LUHKY, OOpOIIHO abo
IUTACTIBI[, KPOXMaJib, BUCIBKH 1 T.11. JlOMOMIXHI X pe-
YOBUHH JAIOTh IOJATKOBHH 0310poBuuii edekt. o
HHUX BIJIHOCATHCS BITaMiHH, MiHEpaJd, TIIICPUH, BHU-
TSDKKU 3 POCIIUH 1 T.1.

TakuM YMHOM, OYHMILYIOYI MackKu B CBOIH OCHOBI
MaTUMYTh TJIMHY, TaJIbK, BYTJIEKHUCITY MarHesiro, Kpox-
Mallb, IIUHK, TaJTyH Tomo. Jlo HUX nomaeTbest OOpHA i
JMMOHHA KHUCJOTA; SKIIO MAcKH NPH3HAYEHI IJIS BY-
TpyBarTol IIKipH, TO BBOIATHCS Cipka, kKamdopa Ta iHmIi
MPOTH3aMaNbHI Ta aHTUCENTHYHI A00aBKkH. baummo,
110 Macka OyJie MaTH KiIbKa Jiii: 3BY3UTh ITOPH, CTSTHE
HIKIpY 1 3HESKUPUTH Ti.

Takoxk /0 YHMCTAYMX MAacOK MOXHA BiJJHECTH 1
MaCKH-TIJTIHI Y, TUTIBKOBI MacKH Ha OCHOBI TOJIIBIHIIO-
Boro crupty. Ilicisi HaHeceHHs Macka 3acTHrae B
HIIJIBHY TUTIBKY, JI0 SIKOT NPUIIMIIAI0Th MEPTBI KIIITHHH,
caybHI 1 poroBi poOku. Macka 3HIMa€eTbCS Pa3oM 3
NPWINILIAMH JI0 Hei 9acTKaMHu.

Bin6imoroui Macku OyIyTh MICTHTH OKHC IIUHKY,
MIEPEKUC BOJHIO, TallyH a00 CipKy, a TaKoX (PYyKTOBi
KHCJIOTH. MacKu, 0 MICTATh XHPOIIOAi0HI pEYOBHHH,

OyIoyTh TOM'SIKIIYIOUMMH, a SKIIO BOHH MICTATh
010CTUMYIIATOPH, HAPUKIIA aJI0€, TO 3MIITHIOIOYHMH.

[Topo3By»xKyrodi MaCKH MICTSTh Y CBOil peLentypi
B'sDKy4i Je3nH(IKYyI04l pe4OBHHU - KaJleHIya, OOpHa
KHCJIOTA TOILO. 3BOJIOKYIOUlI MAaCKH CIIYXaTh JJIsl 3BO-
JIOXKCHHS IIKIPH, 1 B HEl BXOIATH TaKi iHTPEIIEHTH, K
ajloe Bepa, riallypoHOBa KHUCJIOTA, Pi3HI POCIMHHI OJIii.
3BOJIOKYIOYI MacKd MaloTh (opMy Tento abo Kpemy,
TPUMAIOTHCS Ha 00ma4i npoTsroM 20 XBWINH i HE BH-
CHXAIOTh [0 KiHII IbOT0 Yacy, IO HOPMAJIBHO, aJKe
TaKi MaCKH MICTSTh 3BOJIOKYIOUi €IIEMEHTH.

[MoM'sskuryBaIbHI MacKH MiKUBIIOIOTH IIKIPY.
JoOpe MOM'SKIIYIOTh IIKipYy MAack, II0 MICTATH Tia-
padin. Takox BOHH MOXYTh JUSATH K OYMIILYIOU] 1 MO-
nenroroui. Mopenodi Macku 3aCTOCOBYIOTHCSI TIPH
crapitouii mkipi 1 artpodoBaHMX M'a3ax. Bonu
«IIATPUMYIOTHY» B'SHY4YHH OBaJl, KOHTYPH MiAO0opias i
1IHi, HaJAr04i OOJIMYYI0 MOJIOKABHH 1 TTIATATHYTUH BU-
I, aje BChOTO Ha Kilbka rofuH abo jHiB. Ix Me-
XaHi3M TaKWid: NpPU 3aCTUTaHHI MAacKH YTBOPIOIOTh
OITBHY IDTiBKY, IO 3MEHIITY€E MiCIIEBII HAOPSK TKAHUH
IIKipH 1 (hikcye oBay OOIMYYSA | TAKUM YHHOM 3MIIHIOE
mIKipy i ycyBae npyre minoopinas. [lpu perymspHomy
3aCTOCYBaHHI MOXXHa JOMOTTHUCS 3HAYHOTO 3MCH-
OICHHS JPYTOro Mmig0opiaas i 3riaguTH HOcOTyOHI
CKJIAJIKH, 110 301IbUIYIOTHCS 3 BIKOM.
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MODELING THE PHOTOELECTRIC PARAMETERS OF THIN SILICON-BASED SOLAR CELLS
USING THE SENTAURUS TCAD
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The Sentaurus TCAD software package is widely used in the modeling of semiconductor devices. This article
presents the stages of modeling silicon-based solar cells and the results obtained based on the modeling. In this
case, the I-V characteristics of a thin silicon-based solar cell were determined. It has a short-circuit current density
of 26 mA/cm? and an operating voltage of 0.46 V. It was found that the thickness of the base of the solar cell has
a significant effect not only on the current density but also on the voltage.

Keywords: solar cell, modeling, Sentaurus TCAD, |-V characteristics

I INTRODUCTION

Extensive work is being done to increase the share
of renewable energy sources in the energy produced.
There are many types of renewable energy sources. One
of them is solar energy. Solar energy can be used to
generate heat and electricity for two different purposes.
Solar elements are mainly used to convert solar energy
into electricity [1]. There are many types of solar cells.
The most widely used of these are silicon-based solar
cells. Because silicon is the most common semiconduc-
tor on earth. In this scientific work, monocrystalline
and polycrystalline silicon-based solar elements have
been studied.

The methodology of scientific research is divided
into 3. These are through theoretical, experimental, and
modeling [3]. Modeling style has emerged in recent
history and is one of the new modern styles. Modeling
is a combination of theory and practice [4].

Solar cell modeling uses software such as the Sen-
taurus TCAD, Silvaco TCAD, and Crosslight TCAD.
Comsol Multiphysics software is widely used to model
the system in conjunction with the device and the envi-
ronment. In this research, Synopsys's Sentaurus TCAD
software package was used to study the photoelectric
parameters of silicon-based solar cells [5].

The Sentaurus TCAD software package consists
of 21 tools, of which 17 are basic and 4 are additional
tools. Each instrument is designed to work inde-
pendently and together in an environment. There are 4
main instruments used in the modeling of solar cells.
These are the Sentaurus Structure Editor (SDE), the
Sentaurus Device (SDevice), the Sentaurus Visual
(SVisual), and the Sentaurus Workbench (SWB).

SDE is the only module of Sentaurus Structure Ed-
itor. Based on SDE, geometric models of semiconduc-
tor devices are made. In addition, the material type,
contacts, input concentration, input atom type of each
field are given, and a geometric model is compiled for
calculation in numerical methods. In SDE, geometric
models can be created in two different styles. The first
is by using standard forms in the standard SDE module
interface, and the second is by writing code in the
SDE’s specific intrumental language. Creating com-
plex structures by writing code is convenient and effec-
tive. Because the instrumental language of SDE has
many features in programming languages. That is, there

are cycles, conditions, functions, arithmetic operations,
and so on.

The SDevice is used to determine the electrical,
optical, thermal, and similar properties and parameters
of the device being modeled using numerical methods,
giving physical properties to the geometric model gen-
erated in the SDE. The SDevice is divided into 6 parts.
These are Files, Electrods (Thermods), Physics, Math,
Current Plot and Solve. The file contains all the incom-
ing files, i.e. the geometric model and its test file, ma-
terial properties files, light spectrum, and additional
similar files by giving their names and locations. The
electrode (Thermod) contains the properties of the con-
tacts, such as resistance, output, type, and the amount
of current and voltage applied to the contacts. If there
is a thermode, the temperature and heat fluxes of each
thermode are given. The Physics section provides the
required physical models. There are also a humber of
features, such as the temperature of the device. When
choosing a physical model, care must be taken with the
device being modeled and its material type. Because
different physical models represent the same phenome-
non for different materials. The Math section mainly
manages errors, computational limits, computational
methods, and some parameters. Based on the output
files in the Solve section and the physical models given
in the physics section, the Poisson and Continuity equa-
tions for electrons and cavities are solved based on the
calculation methods given in the Math section. It is also
possible to study the dependence of the properties of
the solar cell on each barometer.

SDViced results in SVisual are displayed graph-
ically and visually and can be exported. It is also possi-
ble to process the results obtained in it.

The 3 instruments mentioned above can work in-
dependently. But for them to work together, they need
to be integrated into a single environment. This envi-
ronment is performed by SWB. SWB increases tool
performance and efficiency. That is, different results
can be obtained by giving values to the variables gen-
erated in each instrument via SWB.

One of the most important tasks in the design of
high-efficiency solar cells is the study of the properties
and photoelectric parameters of silicon-based solar
cells.
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11 Method

The modeling of solar cells was mainly based on
the Sentaurus TCAD program, which developed a
model of thin silicon-based solar cells.

2.1 Geometrical method

The geometric model of solar elements is made in
SDE. The coding method was used. The solar element
is made up of 4 layers. From top to bottom, the SiO,

optical layer, the contact area n the area, and the area p.
Figure 1 shows a geometric model of a solar cell made
of SDE. 1e15 cm3 of boron atoms were added to silicon
to form p type. to form type n, 1e17 cm® of phosphorus
atoms were introduced. When creating nets, the contact
points are made smaller and the other areas are larger.
In addition, the anode and cathode were formed and ac-
tivated.

ni_msh

et et ————

Picture 1. A reticulated form of a thin silicon-based solar cell formed in SDE

2.2 Theory
When modeling semiconductor devices, at least
the Poisson equation must be solved (Formula 1). To
do this, the charge carriers must be in equilibrium [6].
To solve the Poisson equation, the concentration of pri-
mary and non-basic charge carriers must be known. The
concentration of charge carriers is determined by Bolts-
man or Fermi distributions [7]. The solution of the Pois-
son equation gives the electric field strength and poten-
tial generated in semiconductors. In equilibrium de-
vices with p-n junction, the equilibrium state is defined
as the state in which the potential difference is zero.
A(P=_%(P_n+ND+NA) 1)
¢ — dielectric permittivity
n and p — electron and hole concentration
Np and Na — donor and acceptor impurities con-
centration
q — electron charge
If light is incident on a solar cell, it will gener-
ate electrons and cavities. This causes a potential dif-
ference in the solar cell. This means that the charge car-
riers will move. Continuity equation is used to calculate
the charge transfer (Formula 2). The solution of the
equation of continuity takes into account changes in the

concentration of charge carriers, recombination and
generation rates[8-13].

— an
V-fp= q(Rn - Gn) +qa
T a
V-l =a(R,—Gy) +a5; )

Where: R, va Rp electron and holes recombination
ratio.
Gn and Gy ratio of electron and holes generation

]71 — current density of electrons

—

Jp — current density of holes

n va p — electron and hole concentration

g — electron charge

111 RESULTS AND DISCUSSION

A single-crystal silicon-based solar cell was mod-
eled and the I-V characteristic was determined (Picture
2). Through these I-V characteristics, the photoelectric
parameters of a solar cell can be determined. The rated
operating voltage was 0.46 V and the short-circuit cur-
rent was 26 mA/cm? The short-circuit current is
smaller than the photogeneration current due to the fact
that the concentration of charge carriers in monocrys-
talline silicon increases with the concentration of light
and recombines until the charge carriers reach the con-
tact.
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Picture 2. I-V characteristics of a single crystal silicon-based solar cell
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Picture 3. AM1.5D light source spectrum
AM1.5D light spectrum was captured as a light source for the solar cell (Figure 3). Figure 3 shows the AM1.5D
light spectrum, i.e. the intensity dependence of the light wavelength.
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Picture 4. Dependence of the optical parameters of a single-crystal silicon-based solar cell on the wavelength. R
- return, A - absorption, T - transition.

The biggest problem with thin solar cells is that
the absorption coefficient drops. We know that silicon
mainly absorbs light in the visible field. Therefore, the
absorption coefficient of the silicon-based solar cell
shown in Figure 4 is low in relation to the wavelength.
The conversion rate is high. This means that most of the
light passes through without being absorbed.

IV CONCLUSION

In short, thin silicon-based solar elements need to
form textures on the surface and bottom to increase the
absorption coefficient. Or you need to add particles.
Then the cost of the solar cell will be cheaper and bet-
ter. It is also expedient to make extensive use of the
modeling method in conducting scientific research. Be-
cause modeling also saves time and money.
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The article reveals the problems of certification of information and measurement systems on the example of
local and geographically distributed systems. Using cognitive analysis, the process of certification of each system
is investigated and the importance of cognitive modeling in the field of certification of information and measure-

ment systems is presented.
AHHOTAN NS

B crarbe packpsiBatoTcst IpoOieMbl cepTUdUKAK HHGOPMALMOHHO-U3MEPUTEIBHBIX CUCTEM Ha IIpUMepe
JIOKaJIbHOH U TeppUTOpUalIbHO-pacipeaereHHol cucreMax. C MOMOIIbI0 KOTHUTHBHOTO aHAJIN3a UCCIENOBaH
npouecc cepTU(UKALNY KaXKIO0W CHCTEMBI U NPECTaBlIeHa BA)KHOCTh KOTHUTHBHOTO MOZEIMPOBAaHUS B 001acTH
cepTH(UKanINU HHPOPMAITMOHHO-M3MEPHUTEIBHBIX CHCTEM.

Keywords: certification, information and measurement systems, cognitive analysis, model

KiroueBbie cioBa: CepTI/I(I)I/IKa].[I/IH, I/IH(I)OpMaL[I/IOHHO'PISMepI/ITeJ'ILHLIe CHUCTEMBI, KOTHUTHBHBIN aHaJu3, MO-

JCJIb

MarucTpanbHblil Tpancnopt HedTH U HedTenpo-
JIYKTOB SIBISIETCS BaXXKHBIM 3JIEMEHTOM B He(TSIHOH
MPOMBIIIJICHHOCTH, MPH KOTOPOM BEAETCA IOCTOSH-
HBIIl y4eT M MOJHBIH KOHTPOJIb He()TH JIOKAJIbHBIMU U
TepPUTOPUATTLHO-PACTIPECIICHHBIMI, KOMMEPUYECKUM
U ONEePaTHBHBIMH WH()OPMAIMOHHO-U3MEPUTEIHHBIMU
cuctemamu (namee — UUC).

K nokanbHBIM OTHOCHTCS CHCTEMa U3MEPEHUH KO-
JMYECTBA CHIPOii, TOBapHOI HEPTH M HEPTETIPOAYKTOB
(manee — CUKH), npennasHadeHHas U1l aBTOMATH3U-
POBAHHOIO KOMMEPYECKOro ydera HedTu/HedhTenpo-
JyKTOB U OTIPE/IeNIEHHUS X KaueCTBEHHBIX ITOKa3aTenen
[1].

K reppuropnansHo-pactpenencaabiv - UUC B
TpaHCHOpPTEe HE(PTH OTHOCHUTCS aBTOMATHU3WPOBAHHAS
cHCTeMa OIepaTUBHOTO yueTra HeTH, mpesHa3Ha4YeH-
Hasl 17151 OTIEPATUBHOIO yueTa IepeKaunBaeMoi o Tpy-
OomnpoBosiaM He(PTH B 3aBHCUMOCTH OT PEKUMOB pa-
0OTBI M TEXHOJIOTHUECKHUX I1apaMeTPOB, BKJIIOYAs MO-
JTydeHue nHdopmanuu 00 oObeme/mMacce
NPUHAMAEMOH, NepeKaynBaeMol U caaBaeMoil HedTh
M0 TEXHOJIIOTHYECKUM YJacTKaM, HallpaBICHUSIM TPY-
60TPOBOOB, IO OPraHU3ALMSAM, BKIIOYEHHBIM B IIPO-
[eCC TPAHCTIOPTUPOBKH HEe(TH/HEPTEIPOAYKTOB U UX

CTPYKTYPHBIM Tozipasfenenusim. Vicrounrkom nndop-
MaIMHy I IPUHATHUS PELICHNH 0 KOJMYECTBE U Kaue-
CTBE HE(TH SIBJISIOTCSI U3MEPEHUsI, BBIIOJHIEMbIE Ha
koMMepueckux U oneparuBHbix CUKH [2], moTokoBBIX
Cpe/ICTBaX M3MEPEHHH KOJIMYEeCTBa M MOoKa3aTesel Ka-
yecTBa He(TH, JTaOOPATOPHBIX HCCIEIOBAHHUU IMPOO
HedTH, a TaK)Ke Pe3yJIbTaThl PACUETOB, BHITIOIHAEMBIX
10 CepTU(HHUINPOBAHHBIM METOIUKAM.

Hamume ceprudukara obecriedynBaeT BBIXOJ Ha
HOBBIE PBIHKH, (POPMHUPOBAHHE TOBEPUTEIHLHOTO OTHO-
IIEHUS, YBEJIMUEHHE POCTAa MPOJAX MPEANPHITHS H
TOPTOBIIO C HWHOCTPAHHBIMH IPEIIPHUHUMATEIIIMHI
NUC [3]. Ipennpusitusi, paboTaIOMIMMHU ¢ HEPTHIO U
He(TEeNPOIYKTaMH, TOJDKHBI 00J1a1aTh TAKAUM YPOBHEM
Ka4yecTBa paboThl, IPU KOTOPOM 00ECTIEUNBAETCS OIe-
paTUBHBIA y4eT KOJIMYecTBa M MOKa3aTesel KauecTBa
J00bIBaeMOM M TOJTrOTaBIMBaEMON NPOJYKIHMH, a
TaK)Ke €€ TPAHCIIOPTUPOBKA 10 MarucTpajbHBIM TPY-
GompoBojaM 0e3 TEXHOJOTMYECKHX OCIOXHEHHH |
OUIMOOK M3MEPEHHI i OTYETHOCTH.

Ha teppuropun Poccun ceprudukanms MNC He
ABJISIETCS 00s3aTENbHOW W NMPOBOAUTCS B JOOPOBOIIB-
HOM TIOPSIJIKE Ha COOTBETCTBHE OJHOMY M3 BEIOPaHHBIX
HOPMAaTHBOB — K IPUMEPY, COTIIACHO T'OCYJapCTBEH-
HOMY CTaHIApTy WIH MeXayHaponaHoi cucteme MCO



Norwegian Journal of development of the International Science No 63/2021 67

[4]. B ocnoBHOM, cepruduranus MUC ocnoxuseTCs
MX MHOTO(YHKIIMOHAJIbHOCTHIO, MHOTOKaHAJIbHOCTBIO,
pacnpeielleHHBIMA KOMIIOHEHTaMH B IIPOCTPAHCTBE U
MHoOroe apyroe [5].

Ipomnece ceprudukarun CUKH otnaxeH, HO 9T0O
KacaeTcs OONBIINX TEPPUTOPUAIBHO- paClpeeleH-
HbIX MU C, To TyT XapakTep (hakTopoB, YCIOKHSIOIIHNX
MPOBEPKY MX KayecTBa, ropas/io MaciirabHee.

Lenb MarucTepckoi IuccepTanuy — 000CHOBAHHE
MPEeI0KEHHUH 1T0 COBEPIIEHCTBOBAHHUIO MPOLIECCa Cep-
TU(UKAIH HHPOPMATHOHHO-U3MEPHUTEILHBIX CHCTEM
B TpaHCIIOpTe HeTH.

UccrenoBan mpornece ceprudukammu NUNC, nHa
npumepe ceptupukaumn CUKH u teppuropuansHo-
pacnpenenennoit UMC. Cnenan BEIBOA 0 MHOTO(YHK-
mroHanbHocT MHWC wm crnokHOocTH cepTHUKANNU
Bcex BuaoB MUC. Ilnanupyercs pazpaboTka Ou3Hec
Moenu npoueaypsl ceprudukaunu MUC Ha mpumepe
ABTOMATH3MPOBAHHOW CHCTEMBI OIEPAaTHBHOIO yd4eTa
Heptn — ACOVYH, paboraromieii Bo Bcex HepTeTpaHC-
HMOPTHBIX opraHm3anuix TpancHedTH. Paszpaborans
KOTHUTHBHBIE MOJENH IPOIECCOB CEepTHHUKAINT
HHC.

PesynbTaThl McciaenoBaHUS MOTYT OBITh HCIIONb-
30BaHbBl NPH Pa3pabOTKe METOJMYECKHX PEKOMEHMA-
uii o ceprudukanuy aHanornyueix MUC, a taxoke B
y4eOHOM Ipoliecce.
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